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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥ ʧʦʣʠʤʦʨʬʠʟʤ ɼʅʂ, ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 3 ʧʦʧʫʣʷʮʠʡ Pinus sylvestris L. ʠ 3 ʧʦʧʫʣʷʮʠʡ Pinus 

sibirica Du Tour ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. ɺ ʧʦʧʫʣʷʮʠʷʭ P. sibirica ʦʙʥʘʨʫʞʝʥʦ 102 ISSR-PCR 

ʤʘʨʢʝʨʘ, ʠʟ ʢʦʪʦʨʳʭ 88 ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ (P95 = 0,863), ʘ ʚ ʧʦʧʫʣʷʮʠʷʭ P. sylvestris ð 

113 ISSR-PCR ʤʘʨʢʝʨʦʚ, ʧʨʠ ʵʪʦʤ 100 ʠʟ ʥʠʭ ʷʚʣʷʣʠʩʴ ʧʦʣʠʤʦʨʬʥʳʤʠ (P95 = 0,885). 

ʇʦʧʫʣʷʮʠʠ ʜʚʫʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʇʨʠ ʵʪʦʤ ʫ P. sibirica ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʦʢʘʟʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (HE = 0,195; ne = 1,335; na = 1,330), ʯʝʤ ʫ P. sylvestris (HE = 

0,166; ne = 1,268; na = 1,212). ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ (GST) ʫ ʜʚʫʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Pinus ʙʣʠʟʢʠ ʠ 

ʩʦʩʪʘʚʣʷʶʪ 0,320 ʫ P. sibirica ʠ 0,303 ʫ P. sylvestris. ʇʦʧʫʣʷʮʠʠ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʠ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ 

ʥʘ ʜʦʣʶ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʭʦʜʠʪʩʷ 32,0% ʠ 30,3% ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʵʪʠʭ ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʄʘʥʪʝʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ 

ʢʦʨʨʝʣʷʮʠʷ (R2 = 0,6871) ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʫ 

ʧʦʧʫʣʷʮʠʡ P. sibirica. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʦʚ ʠʟʫʯʝʥʥʳʭ 

ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Pinus ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 
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Abstract. DNA polymorphism has been studied, indicators of genetic diversity and genetic 

structure of 3 populations of Pinus sylvestris L. and 3 populations of Pinus sibirica Du Tour in the 

Perm Krai have been determined. In the populations of P. sibirica, 102 ISSR-PCR markers were 

found, of which 88 were polymorphic (P95 = 0.863), and in the populations of P. sylvestris ð 

113 ISSR-PCR markers, 100 of which were polymorphic (P95 = 0.885). The populations of the two 

studied species of woody plants are characterized by high genetic diversity. At the same time, in 

P. sibirica, the indices of genetic diversity were slightly higher (HE = 0.195; ne = 1.335; na = 1.330) 

than in P. sylvestris (HE = 0.166; ne = 1.268; na = 1.212). The analysis of the genetic structure 

showed that the coefficient of genetic subdivision (GST) in the two studied species of the genus 

Pinus are similar and amount to 0.320 in P. sibirica and 0.303 in P. sylvestris. The populations of 

Siberian pine and Scots pine are characterized by an average degree of genetic differentiation, since 

the interpopulation component accounts for 32.0% and 30.3% of the genetic diversity of these 

species, respectively. Using the Mantel test, a high correlation was found between genetic and 

geographical distances in P. sibirica populations (R2 = 0.6871), while P. sylvestris showed a low 

correlation (R2 = 0.0649). The data obtained are relevant for the preservation of the gene pools of 

the studied two species of the genus Pinus in the Perm Krai. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ISSR-PCR 

ʤʘʨʢʝʨʳ, Pinus sylvestris L., Pinus sibirica Du Tour, ʇʝʨʤʩʢʠʡ ʢʨʘʡ. 

 

Keywords: genetic diversity, genetic structure, ISSR-PCR markers, Pinus sylvestris L., Pinus 

sibirica Du Tour, Perm Krai. 

 

ɺʚʝʜʝʥʠʝ 

ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʙʠʦʩʬʝʨʥʦʝ ʠ ʨʝʩʫʨʩʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʝʩʦʚ ʥʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ ʦʩʥʦʚʥʳʭ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ [1]. ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ 

ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʜʘʥʥʳʭ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ 

ʩʦʩʪʦʷʥʠʠ ʛʝʥʦʬʦʥʜʦʚ ʠʭ ʧʦʧʫʣʷʮʠʡ [2]. 

ʉʦʩʥʘ ʩʠʙʠʨʩʢʘʷ (Pinus sibirica Du Tour) ʠ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris L.) 

ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʵʜʠʬʠʢʘʪʦʨʦʚ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʳ ɽʚʨʘʟʠʠ. ɺʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʘʚʥʦ ʧʨʠʚʣʝʢʘʶʪ 

ʚʥʠʤʘʥʠʝ ʛʝʥʝʪʠʢʦʚ ʠ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʢ ʧʨʦʙʣʝʤʝ ʠʟʫʯʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʝʥʦʬʦʥʜʦʚ ʵʪʠʭ ʚʠʜʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ P. sylvestris ʠ P. sibirica ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʤʘʨʢʝʨʦʚ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟʙʨʘʥʳ ʧʦʧʫʣʷʮʠʠ ʜʚʫʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ (Pinus 
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sylvestris L. ʠ Pinus sibirica Du Tour; Pinaceae), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʀʩʩʣʝʜʦʚʘʥʳ 3 ʧʦʧʫʣʷʮʠʠ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ (P. sibirica), 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ (Ps_Kr), ʂʦʯʝʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ (Ps_Kh) ʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌɻɹʋ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɹʘʩʝʛʠèè (Ps_Bs) (ʊʘʙʣʠʮʘ 1). ʉʨʝʜʠ 

ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʥʘ ʥʘʠʙʦʣʴʰʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʩʪʦʷʥʠʠ (268 ʢʤ) 

ʥʘʭʦʜʷʪʩʷ ʧʦʧʫʣʷʮʠʠ Ps_Kh ʠ Ps_Bs, ʘ ʥʘ ʥʘʠʤʝʥʴʰʝʤ ð Ps_Kr ʠ Ps_Bs (176 ʢʤ). 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʪʨʠ ʧʦʧʫʣʷʮʠʠ P. sylvestris ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʨʝʟʥʠʢʦʚʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ (Psl_Br), ɿʘʢʘʤʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ (Psl_Zc) ʠ ʂʠʰʝʨʪʩʢʦʛʦ (Psl_Ks) ʣʝʩʥʠʯʝʩʪʚʘ 

(ʊʘʙʣʠʮʘ 1). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʮʠʠ Psl_Br ʠ 

Psl_Ks (260 ʢʤ), ʘ ʥʘ ʥʘʠʤʝʥʴʰʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʧʫʣʷʮʠʠ Psl_Ks ʠ 

Psl_Zc (105 ʢʤ). 

 

ʊʘʙʣʠʮʘ 1. 

ʀɿʋʏɽʅʅʓɽ ʇʆʇʋʃʗʎʀʀ P. SIBIRICA ʀ P. SYLVESTRIS 

 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʧʦʧʫʣʷʮʠʡ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʆʙʲʝʤ 

ʚʳʙʦʨʢʠ, ʰʪ. 

ʂʦʦʨʜʠʥʘʪʳ 

(ʩ. ʰ.; ʚ. ʜ.) 

Ps_Kr ʂʨʘʩʥʦʚʠʰʝʨʩʢʠʡ ʨʘʡʦʥ, ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ 

17 N: 60.11 

E: 57.44 

Ps_Kh ʂʦʯʝʚʩʢʠʡ ʨʘʡʦʥ, ʂʦʯʝʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ 30 N: 59.39 

E: 54.39 

Ps_Bs ɻʦʨʥʦʟʘʚʦʜʩʢʠʡ ʨʘʡʦʥ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʟʘʧʦʚʝʜʥʠʢ çɹʘʩʝʛʠè, ɻʦʨʥʦʟʘʚʦʜʩʢʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ 

29 N: 58.56 

E: 58.30 

Psl_Ks ʂʠʰʝʨʪʩʢʠʡ ʨʘʡʦʥ, ʂʠʰʝʨʪʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ 28 N:57.08 

E:57.23 

Psl_Br ʛ. ɹʝʨʝʟʥʠʢʠ, ɹʝʨʝʟʥʠʢʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ 28 N:59.40 

E:56.70 

Psl_Zc ʇʝʨʤʩʢʠʡ ʨʘʡʦʥ, ɿʘʢʘʤʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ, 28 N:57.96 

E:56.16 

ʇʨʠʤʝʯʘʥʠʝ: ʧʦʧʫʣʷʮʠʠ P. sibirica: Ps_Kr ð ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ; Ps_Kh ð 

ʚ ʂʦʯʝʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ; Ps_Bs ð ʚ ɻʦʨʥʦʟʘʚʦʜʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ; ʧʦʧʫʣʷʮʠʠ P. sylvestris: Psl_Ks ð 

ʠʟ ʂʠʰʝʨʪʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ; Psl_Br ð ʠʟ ɹʝʨʝʟʥʠʢʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ; Psl_Zc ð ʠʟ ɿʘʢʘʤʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ; ʩ. ʰ. ð ʩʝʚʝʨʥʘʷ ʰʠʨʦʪʘ; ʚ. ʜ. ð ʚʦʩʪʦʯʥʘʷ ʜʦʣʛʦʪʘ. 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʭʚʦʠ 

ʚ 6 ʧʦʧʫʣʷʮʠʷʭ P. sibirica ʠ P. sylvestris ʩ 106 ʜʝʨʝʚʴʝʚ. ʉʙʦʨ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʦ 

ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 100 ʤʝʪʨʦʤ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ɼʅʂ ʠʟ ʭʚʦʠ ʚʳʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʉ. ʈʦʜʞʝʨʩʘ [3], ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ PVPP (polyvinylpolypyrrolidone) [4]. ʂʘʯʝʩʪʚʦ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ SpectrofotometrTMNanoDrop 2000 (Thermo 

scientific, USA). ɼʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʘ 

ʧʦʧʫʣʷʮʠʡ ʙʳʣ ʧʨʠʤʝʥʝʥ ISSR- (Inter Simple Sequence Repeats) ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ɼʅʂ [5]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʜʣʷ P. sibirica ISSR-PCR 

ʧʨʘʡʤʝʨʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʨʘʥʝʝ [6]: ISSR-9 [(ACG)7G]; CR-217 [(GT)6GG]; CR-215 

[(CA)6GT]; M1 [(AC)8CG]; X11 [(AGC)6G)]. ɼʣʷ ʇʎʈ ʩ ʧʨʦʙʘʤʠ ɼʅʂ P. sylvestris ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʥʝʝ ʧʦʜʦʙʨʘʥʥʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʘʡʤʝʨʳ [7]: ISSR-1 [(ɸʉ)8T]; CR-212 

[(CT)8TG]; CR-215 [(CA)6GT]; M27 [(GA)8C]; X10 [(AGC)6C)].  

ɼʣʷ ʇʎʈ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʦʙʲʝʤʦʤ 25 ʤʢʣ, ʩʦʜʝʨʞʘʱʫʶ: 0,4 ʤʢʣ Tag-

ʧʦʣʠʤʝʨʘʟʳ; 2,5 ʤʢʣ ʩʪʘʥʜʘʨʪʥʦʛʦ 10Ĭ ʙʫʬʝʨʘ ʜʣʷ ʇʎʈ; 0,25 ʤʢʣ ʧʨʘʡʤʝʨʘ; 2,5 ʤʢʣ Mg2+; 
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0,25 ʤʢʣ dNTP; 5 ʤʢʣ ʪʦʪʘʣʴʥʦʡ ɼʅʂ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʂī) ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʯʠʩʪʦʪʳ ʨʝʘʢʪʠʚʦʚ ʢ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʚʤʝʩʪʦ ɼʅʂ ʜʦʙʘʚʣʷʣʠ 5 ʤʢʣ 

ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨʝ GeneAmp PCR System 

9700 (Applied Biosystems, USA) ʧʦ ʪʠʧʠʯʥʦʡ ʜʣʷ ISSR-PCR ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʤʝ: 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 94 ÁC, 2 ʤʠʥ.; ʧʝʨʚʳʝ ʧʷʪʴ ʮʠʢʣʦʚ 94 Áʉ, 20 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 

10 ʩʝʢ.; 72 Áʉ, 10 ʩʝʢ.; ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʠʜʮʘʪʠ ʧʷʪʠ ʮʠʢʣʘʭ 94Áʉ, 5 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 5 ʩʝʢ.; 

72 Áʉ, 5 ʩʝʢ. ʇʦʩʣʝʜʥʠʡ ʮʠʢʣ ʵʣʦʥʛʘʮʠʠ ʜʣʠʣʩʷ 2 ʤʠʥ ʧʨʠ 72 Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ G/ʉ-ʩʦʩʪʘʚʘ ʧʨʘʡʤʝʨʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 52 Áʉ ʜʦ 64 Áʉ. ʇʨʦʜʫʢʪʳ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ 1Ĭ ʊɺɽ ʙʫʬʝʨʝ. 

ɻʝʣʠ ʦʢʨʘʰʠʚʘʣʠ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ 

ʩʚʝʪʝ ʚ ʩʠʩʪʝʤʝ Gel-Doc XR (Bio-Rad, USA). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ (100 + bp+DNA Ladder; ɿɸʆ çɽʚʨʦʛʝʥè, ʄʦʩʢʚʘ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ QuantityOne ʚ 

ʩʠʩʪʝʤʝ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʘʮʠʠ Gel-Doc XR (Bio-Rad, USA). ʀʟʫʯʝʥ ʧʦʣʠʤʦʨʬʠʟʤ 102 ISSR-PCR 

ʤʘʨʢʝʨʦʚ ʚ 3 ʧʦʧʫʣʷʮʠʷʭ P. sibirica ʠ 113 ISSR-PCR ʤʘʨʢʝʨʦʚ ʚ 3 ʧʦʧʫʣʷʮʠʷʭ P. sylvestris.  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ POPGENE 1.31 [8] 

ʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʢʨʦʩʘ GenAlEx6 [9] ʜʣʷ MS-Excel ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ: 

ʜʦʣʠ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95) [10], ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (na), ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ 

ʘʣʣʝʣʝʡ (ne) [11], ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ (HE) [12]. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʦʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʄ. ʅʝʷ [13]. ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʦʧʫʣʷʮʠʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ M. ʅʝʷ ʠ ɺ. ʃʠ [14]. ɹʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʤʘʪʨʠʮʘ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʥʝʚʟʚʝʰʝʥʥʳʤ ʧʘʨʥʦ-ʛʨʫʧʧʦʚʳʤ ʤʝʪʦʜʦʤ 

UPGMA (unweighted pair-group method using arithmetic average) ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 

ʜʝʥʜʨʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʧʦ ISSR-ʩʧʝʢʪʨʘʤ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ Treecon 1.3b. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʦʙʱʝʧʨʠʥʷʪʳʡ ʪʝʩʪ ʄʘʥʪʝʣʘ 

[15]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʧʫʣʷʮʠʡ P. sibirica ʚʳʷʚʣʝʥʦ 

102 ISSR-PCR ʤʘʨʢʝʨʘ, ʠʟ ʢʦʪʦʨʳʭ 88 ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ (P95=0,863). ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ ʧʦʧʫʣʷʮʠʡ P. sylvestris ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 113 ISSR-PCR ʤʘʨʢʝʨʦʚ 

(ʊʘʙʣʠʮʘ 2), ʠʟ ʢʦʪʦʨʳʭ 100 ʷʚʣʷʣʠʩʴ ʧʦʣʠʤʦʨʬʥʳʤʠ (P95=0,885). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʣʷ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ P. sylvestris.  

ʏʠʩʣʦ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ISSR-PCR ʤʘʨʢʝʨʦʚ ʫ P. sibirica ʚʘʨʴʠʨʦʚʘʣʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ ʦʪ 17 (M1 [(AC)8CG]) ʜʦ 25 (X11 [(AGC)6G]). ɺ ʧʦʧʫʣʷʮʠʷʭ 

P. sylvestris ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ISSR-PCR ʤʘʨʢʝʨʦʚ, ʨʘʚʥʦʝ 27, ʚʳʷʚʣʝʥʦ ʚ ʇʎʈ ʩ 

ʧʨʘʡʤʝʨʦʤ CR-212 [(CT)8TG], ʘ ʤʠʥʠʤʘʣʴʥʦʝ (20) ʩ ʧʨʘʡʤʝʨʘʤʠ ISSR-1 [(ɸʉ)8T] ʠ M27 

[(GA)8C]. ʈʘʟʤʝʨʳ ISSR-PCR ʤʘʨʢʝʨʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ P. sibirica ʠʟʤʝʥʷʣʠʩʴ 

(ʊʘʙʣʠʮʘ 2) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 190 ʧ.ʥ. (M1 [(AC)8CG]) ʜʦ 1570 ʧ.ʥ. 

(CR-217 [(GT)6GG]). ɺ ʧʦʧʫʣʷʮʠʷʭ P. sylvestris ʨʘʟʤʝʨʳ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ISSR-PCR 

ʤʘʨʢʝʨʦʚ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ ʦʪ 210 ʧ.ʥ. (X10 [(AGC)6C]) ʜʦ 1400 ʧ.ʥ. 

(CR-212 [(CT)8TG]). ʆʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ (HE) ʫ P. sibirica ʩʦʩʪʘʚʠʣʘ 0,195, ʯʪʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ P. sylvestris (HE =0,166). 
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ʊʘʙʣʠʮʘ 2. 

 ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ISSR-PCR-ʄɸʈʂɽʈʆɺ P. sibirica ʀ P. sylvestris 

 

ʇʨʠʤʝʯʘʥʠʝ: N ð ʦʙʱʝʝ ʯʠʩʣʦ ISSR-PCR-ʤʘʨʢʝʨʦʚ, P ð ʯʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ISSR-ʤʘʨʢʝʨʦʚ, ʚ 

ʩʢʦʙʢʘʭ ʜʘʥʘ ʠʭ ʯʘʩʪʦʪʘ. 

 

ʆʜʥʘʢʦ, ɻʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ (ne) ʟʥʘʯʠʪʝʣʴʥʦ (ʊʘʙʣʠʮʘ 3) ʚʳʰʝ ʫ P. sibirica (ne 

= 1,335) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ P. sylvestris (ne = 1,268). 
 

ʊʘʙʣʠʮʘ 3. 

ʉʈɸɺʅɽʅʀɽ ʇʆʂɸɿɸʊɽʃɽʁ ɻɽʅɽʊʀʏɽʉʂʆɻʆ ʈɸɿʅʆʆɹʈɸɿʀʗ  

ɼɺʋʍ ɺʀɼʆɺ ʈʆɼɸ PINUS  

 

ʇʨʠʤʝʯʘʥʠʝ: P95 ð ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, HE ð ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ; ne ð 

ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ʫ HE ʠ ne ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʏʠʩʣʦ ʨʝʜʢʠʭ ʘʣʣʝʣʝʡ ʚʳʰʝ ʫ P. sylvestris (R=29) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ P. sibirica (R=18). 

ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʨʝʭ ʧʦʧʫʣʷʮʠʡ P. sibirica ʧʦʢʘʟʘʣ (ʊʘʙʣʠʮʘ 4), ʯʪʦ 

ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʥʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ (HT) ʩʦʩʪʘʚʠʣʘ 0,287. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚʳʰʝ, ʯʝʤ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ 

(HS=0,196). ʅʘʠʙʦʣʴʰʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʘ X-11 [(AGC)6G]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʣʷ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʦʙʱʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ (GST) 

ʩʦʩʪʘʚʠʣ 0,320.  

 

ISSR-ʧʨʘʡʤʝʨ ʇʦʩʣʝʜʦʚʘ- 

ʪʝʣʴʥʦʩʪʴ (5'Ÿ3') 

ɼʣʠʥʘ 

ʬʨʘʛʤʝʥʪʦʚ, 

ʧ.ʥ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ISSR-PCR 

ʤʘʨʢʝʨʦʚ (ʠʭ ʯʘʩʪʦʪʘ)  

N P 

P. sibirica 

ISSR-9 (ACG)7G 200-1030 21 19 (0,905) 

X11 (AGC)6G 230-1220 25 22 (0,880) 

M1 (AC)8CG 190-1320 17 12 (0,706) 

CR-215 (CA)6GT 200-970 19 16 (0,842) 

CR-217 (GT)6GG 250-1570 20 19 (0,950) 

ɺʩʝʛʦ 102 88 (0,863) 

P. sylvestris 

ISSR-1 (ɸʉ)8T 220-930 20 17 (0,850) 

CR-212 (CT)8TG 270-1400 27 26 (0,963) 

CR-215 (CA)6GT 220-1000 25 24 (0,960) 

M27 (GA)8C 240-1000 20 15 (0,750) 

X10 (AGC)6C 210-1100 21 18 (0,857) 

ɺʩʝʛʦ 113 100 (0,885) 

ɺʳʙʦʨʢʘ P95 HE ne na 

ʇʦʧʫʣʷʮʠʠ P. sibirica 0,863 0,195 (0,011) 1,335 (0,021) 1,330 (0,048) 

ʇʦʧʫʣʷʮʠʠ P. sylvestris 0,885 0,166 (0,010) 1,268 (0,018) 1,212 (0,051) 

ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ (F) ʂʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ (t) 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ F=0,419 F=0,477 t=2,420 t=1,680 

ʉʨʘʚʥʝʥʠʝ ʩ Fst ʠʣʠ tst 0,419 < 1,960 0,477 < 1,960 2,420 > 1,977 1,680 < 1,977 
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ʋ P. sylvestris ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʥʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ (HT) ʩʦʩʪʘʚʠʣʘ 0,238, ʘ 

ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ (HS=0,196). ʅʘʠʙʦʣʴʰʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʳʷʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʘ CR-

215 [(CA)6GT]. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ (GST) ʫ P. sylvestris ʨʘʚʝʥ 0,303 (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4. 

 ɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʀ ɼʀʌʌɽʈɽʅʎʀɸʎʀʗ  

ʀɿʋʏɽʅʅʓʍ ʇʆʇʋʃʗʎʀʁ ɼɺʋʍ ɺʀɼʆɺ ʈʆɼɸ PINUS  

 

ISSR- PCR 

ʧʨʘʡʤʝʨ 

ʅʫʢʣʝʦʪʠʜʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (5'Ÿ3') 

HT HS GST 

P. sibirica 

CR-217 (GT)6GG 0,312 (0,017) 0,227 (0,013) 0,272 

CR-215 (CA)6GT 0,260 (0,028) 0,192 (0,020) 0,264 

ISSR-9 (ACG)7G 0,260 (0,028) 0,192 (0,020) 0,264 

M-1 (AC)8CG 0,303 (0,031) 0,231 (0,022) 0,239 

X-11 (AGC)6G 0,274 (0,030) 0,167 (0,017) 0,390 

ʉʨʝʜʥʝʝ  0,287 (0,027) 0,196 (0,018) 0,320 

P. sylvestris 

ISSR-1 (ɸʉ)8T 0,281 (0,028) 0,171 (0,010) 0,391 

CR-212 (CT)8TG 0,261 (0,020) 0,211 (0,015) 0,190 

CR-215 (CA)6GT 0,251 (0,027) 0,156 (0,009) 0,379 

M27 (GA)8C 0,177(0,022) 0,133 (0,010) 0,248 

X10 (AGC)6C 0,209(0,021) 0,145 (0,007) 0,307 

ʉʨʝʜʥʝʝ  0,238(0,024) 0,166 (0,011) 0,303 

ʇʨʠʤʝʯʘʥʠʝ: HT ð ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʢʘʢ ʤʝʨʘ ʦʙʱʝʛʦ ʛʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʚʦ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ; HS ð ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʢʘʢ 

ʤʝʨʘ ʝʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʣʠ ʩʨʝʜʥʝʝ ʚʳʙʦʨʦʯʥʦʝ ʛʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʚʩʝʤ 

ʣʦʢʫʩʘʤ; GST ð ʜʦʣʷ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʦʙʱʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʣʠ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ; ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʣʷ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (GST) ʙʣʠʟʢʘ ʫ 

ʦʙʦʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Pinus. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (GST = 0,320) 

ʫ P. sibirica ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ P. sylvestris (GST = 0,303). ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʧʦʧʫʣʷʮʠʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Pinus ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʫ P. sibirica ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 32,0% ʚʩʝʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʫ P. sylvestris ï 30,3%. 

ʇʨʠ ʧʦʜʩʯʝʪʝ ʧʦʧʘʨʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ P. sibirica ʥʘ 

ʥʘʠʤʝʥʴʰʝʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʩʩʪʦʷʥʠʠ (D=0,157) ʥʘʭʦʜʷʪʩʷ ʧʦʧʫʣʷʮʠʠ Ps_Kr ʠ Ps_Bs, ʘ ʥʘ 

ʥʘʠʙʦʣʴʰʝʤ (D=0,213) ʧʦʧʫʣʷʮʠʠ Ps_Kh ʠ Ps_Bs. ʋ P. sylvestris ʥʘʠʙʦʣʝʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʫʜʘʣʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʮʠʠ Psl_Ks ʠ Psl_Br (D=0,187), ʘ ʥʘ ʥʘʠʤʝʥʴʰʝʤ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʧʫʣʷʮʠʠ Psl_Br ʠ Psl_Zc (D=0,042). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʨʠʮ ʧʦʧʘʨʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ (D) ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʣʘʩʪʝʨʥʳʡ 

ʘʥʘʣʠʟ ʥʝʚʟʚʝʰʝʥʥʳʤ ʧʘʨʥʦ-ʛʨʫʧʧʦʚʳʤ ʤʝʪʦʜʦʤ (UPGMA) ʠ ʧʦʩʪʨʦʝʥʳ ʜʝʥʜʨʦʛʨʘʤʤʳ, 

ʦʪʨʘʞʘʶʱʠʝ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʧʦ ISSR-ʩʧʝʢʪʨʘʤ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʅʘ 

ʜʝʥʜʨʦʛʨʘʤʤʝ ʧʦʧʫʣʷʮʠʠ P. sibirica Ps_Kr ʠ Ps_Bs ʩʬʦʨʤʠʨʦʚʘʣʠ 1 ʢʣʘʩʪʝʨ, ʢ ʥʠʤ 

ʧʨʠʤʳʢʘʝʪ ʧʦʧʫʣʷʮʠʷ Ps_Kh (ʈʠʩʫʥʦʢ 1ɸ).  
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ʈʠʩʫʥʦʢ 1. UPGMA-ʜʝʥʜʨʦʛʨʘʤʤʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ P. sibirica 

(ɸ) ʠ ʧʦʧʫʣʷʮʠʡ P. sylvestris (ɹ); ʰʢʘʣʘ ʩʚʝʨʭʫ ð ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ; ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ 

ʮʠʬʨʘʤʠ ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʙʫʪʩʪʨʝʧʘ (ʚ %) 

 

ʅʘ ʜʝʥʜʨʦʛʨʘʤʤʝ P. sylvestris 1 ʢʣʘʩʪʝʨ ʩʬʦʨʤʠʨʦʚʘʣʠ ʚʳʙʦʨʢʠ Psl_Zc ʠ Psl_Br, ʘ ʢ ʥʠʤ 

ʧʨʠʤʳʢʘʝʪ ʧʦʧʫʣʷʮʠʷ Psl_Ks (ʨʠʩ. 1ɹ). ʆ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʧʦ ʚʳʩʦʢʦʤʫ ʠʥʜʝʢʩʫ ʙʫʪʩʪʨʝʧʘ (>50%) ʚ ʫʟʣʘʭ ʚʝʪʚʣʝʥʠʷ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʩ 

ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʄʘʥʪʝʣʘ ʫ P. sibirica ʙʳʣ ʧʦʣʫʯʝʥ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

(RĮ = 0,6871), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʩʩʪʦʷʥʠʷʤʠ ʫ ʧʦʧʫʣʷʮʠʡ ʫ P. sibirica (ʈʠʩʫʥʦʢ 2ɸ). 

 

 
ɸ 

 

 
ɹ 

ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʫ ʠʟʫʯʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ: ɸ ð P. sibirica; ɹ ð P. sylvestris 

 

ʋ P. sylvestris ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ ʄʘʥʪʝʣʘ ʙʳʣ ʚʳʷʚʣʝʥ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ (R2 = 0,0649), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʩʩʪʦʷʥʠʷʤʠ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ (ʈʠʩʫʥʦʢ 2ɹ). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʫ P. sylvestris ʚʳʷʚʣʝʥʦ 113 ISSR-PCR 

ʤʘʨʢʝʨʦʚ, ʘ ʫ P. sibirica ʤʝʥʴʰʝ ð 102 ISSR-PCR ʤʘʨʢʝʨʘ. ɼʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ P. sylvestris (P95=0,885) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫ P. sibirica 

(P95=0,863). ɼʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ P. sibirica 

(HE=0,195; na=1,330) ʚ ʩʨʘʚʥʝʥʠʠ ʩ P. sylvestris (HE=0,166; na=1,212;). ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʝʪʩʷ ʫ ʜʚʫʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 
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ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʢʤ)
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ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʠʤʝʥʥʦ ð ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ: ne=1,335 ʫ P. sibirica ʠ ne=1,268 ʫ 

P. sylvestris. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ʘʣʣʝʣʝʡ ʦʪʤʝʯʝʥʦ ʫ P. sylvestris (R=29). 

ʅʘʠʙʦʣʴʰʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʫʣʷʮʠʷ Ps_Kh ʫ P. sibirica 

(HE=0,247; na=1,578; ne=1,427) ʠ ʧʦʧʫʣʷʮʠʷ Psl_Br ʫ P. sylvestris (HE=0,227; na=1,558; 

ne=1,375), ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʟʫʯʝʥʥʳʭ 

ʚʠʜʦʚ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ (GST) ʫ ʜʚʫʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Pinus 

ʙʣʠʟʢʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 0,320 ʫ P. sibirica ʠ 0,303 ʫ P. sylvestris. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʧʫʣʷʮʠʠ 

ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʅʘ ʥʘʠʙʦʣʴʰʝʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʧʫʣʷʮʠʠ Ps_Kh ʠ 

Ps_Bs ʫ P. sibirica ʠ ʧʦʧʫʣʷʮʠʠ Psl_Ks ʠ Psl_Br ʫ P. sylvestris, ʘ ʥʘ ʥʘʠʤʝʥʴʰʝʤ ð ʧʦʧʫʣʷʮʠʠ 

Ps_Kr ʠ Ps_Bs P. sibirica ʠ ʧʦʧʫʣʷʮʠʠ Psl_Br ʠ Psl_ Zc ʫ P. sylvestris. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʥʘ UPGMA-ʜʝʥʜʨʦʛʨʘʤʤʘʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ 

ʄʘʥʪʝʣʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʫ 

ʧʦʧʫʣʷʮʠʡ P. sibirica ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʚʳʩʦʢʘʷ (R2 = 0,6871), ʘ ʫ ʧʦʧʫʣʷʮʠʡ P. sylvestris ð 

ʥʠʟʢʘʷ (R2 = 0,0649). ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʛʝʥʦʬʦʥʜʦʚ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Pinus ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʚ 

ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉʉ-26/174.3 ʦʪ 31.01.2019. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ 

ʚʳʷʚʣʝʥʦ ʦʙʠʪʘʥʠʝ ʦʢʦʣʦ 160 ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʨʘʚʥʠʥʘʭ ʚ 

ʩʪʝʧʥʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʥʘ ʚʳʩʦʪʘʭ ʦʙʠʪʘʶʪ 12 ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ. ɺ 

ʛʠʜʨʦʤʦʨʬʥʦʡ ʧʦʯʚʝ ʩʨʝʜʠ ʜʝʨʥʦʚʠʥʳ ʠ ʧʦʜ ʢʘʤʥʷʤʠ ʦʙʠʪʘʶʪ ʧʩʠʭʨʦʤʝʟʦʙʠʦʥʪʳ. ɺ 

ʪʠʧʠʯʥʳʭ ʠ ʪʝʤʥʳʭ ʧʦʯʚʘʭ ʦʙʠʪʘʶʪ ʙʦʣʝʝ 20 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ. ʅʘ ʢʦʨʠʯʥʝʚʳʭ, ʙʫʨʦ-ʛʦʨʥʦ-

ʣʝʩʥʳʭ, ʩʚʝʪʣʦ-ʙʫʨʦ ʣʫʛʦʚʦʩʪʝʧʥʳʭ ʧʦʯʚʘʭ ʦʙʠʪʘʶʪ 4 ʚʠʜʘ ʵʥʜʝʤʠʯʥʳʭ ʤʦʣʣʶʩʢʦʚ. 

ʅʘʡʜʝʥʳ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʤʦʣʣʶʩʢʠ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʵʚʨʠʛʘʣʠʥʥʳʝ, ʦʙʠʪʘʶʱʠʝ 

ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʠ ʩʪʝʥʦʛʘʣʠʥʥʳʝ, ʞʠʚʫʱʠʝ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ. ʆʧʨʝʜʝʣʝʥʳ ʤʦʣʣʶʩʢʠ-ʠʥʜʠʢʘʪʦʨʳ ʪʠʧʘ ʠ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ. ɺ ʟʘʢʣʶʯʝʥʠʠ 

ʘʚʪʦʨ ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʠʥʜʠʢʘʪʦʨʥʦʡ ʨʦʣʠ ʤʦʣʣʶʩʢʦʚ ʋʟʙʝʢʠʩʪʘʥʘ. 
 

Abstract. The work examines the vital activity of mollusks. About 160 species of terrestrial 

mollusks have been identified in Uzbekistan. It has been established that 12 species of terrestrial 

mollusks live on the plains in the steppe serozem soils at heights. Psychromezobionts live in 

hydromorphic soil among turf and under stones. Typical and dark soils are home to over 20 species 

of mollusks. On brown, brown-mountain-forest, light-brown meadow-steppe soils, 4 species of 

endemic mollusks live. Brackish-water mollusks were also found, which are divided into eurygane, 

living in a wide range of water salinity, and stenohaline, living in a narrow range of water salinity. 

Mollusks-indicators of the type and condition of the soil have been determined. In conclusion, the 

author concludes that it is necessary to further study the species composition and indicator role of 

mollusks in Uzbekistan. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʣʶʩʢʠ, ʙʨʶʭʦʥʦʛʠʝ, ʩʣʠʟʥʠ, ʋʟʙʝʢʠʩʪʘʥ, ʠʥʜʠʢʘʪʦʨʳ ʩʨʝʜʳ. 
 

Keywords: mollusks, gastropods, slugs, Uzbekistan, environmental indicators. 
 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 50% ʧʦʯʚ ð ʜʝʛʨʘʜʠʨʦʚʘʥʳ, ʚʦʜʥʳʝ ʙʘʩʩʝʡʥʳ 

ʟʘʛʨʷʟʥʷʶʪʩʷ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʠʟʫʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʥʦʡ ʨʦʣʠ ʤʦʣʣʶʩʢʦʚ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ 

ʪʠʧʘʤ ʧʦʯʚ ʠ ʚʦʜʳ ð ̫ʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1ï2].  
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʯʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ ʋʟʙʝʢʠʩʪʘʥʘ. ʇʨʦʚʝʜʝʥʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 

2009ï2020 ʛʛ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʣʣʶʩʢʦʚ ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʠʢʦʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʨʘʙʦʪʘʭ 
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ʄ. ʉ. ɻʠʣʷʨʦʚʘ ʠ ʜʨ. [1ï7]. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʦʙʠʪʘʥʠʝ ʦʢʦʣʦ 

160 ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʋʟʙʝʢʠʩʪʘʥʝ [6, 8ï19]. ʄʦʣʣʶʩʢʠ ʢʘʢ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʪʘʢ 

ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʟʦʥʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʦʚʦʣʴʥʦ ʥʝ ʨʘʚʥʦʤʝʨʥʦ. ɺ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ 

ʧʫʩʪʳʥʴ, ʪʘʢʳʨʘʭ ʠ ʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ, ʠʟ-ʟʘ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʤʦʣʣʶʩʢʠ 

ʥʝ ʦʙʠʪʘʶʪ. ɺ ʧʦʷʩʝ ʩʚʝʪʣʳʭ ʩʝʨʦʟʝʤʦʚ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 250 ʜʦ 400 ʤ ʥ. ʫ. ʤ., ʪʠʧʠʯʥʳʭ (400ï

700 ʤ) ʠ ʪʝʤʥʳʭ ʧʦʯʚʘʭ (700ï1200 ʤ ʥ. ʫ. ʤ.) ʯʠʩʣʦ ʚʠʜʦʚ ʣʝʛʦʯʥʳʭ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʚ ʩʨʝʜʥʝ-ʚʳʩʦʪʥʦʤ ʧʦʷʩʝ (1200ï2800 ʤ ʥ. ʫ. ʤ.), ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʢʦʨʠʯʥʝʚʳʝ ʠ ʙʫʨʦ ʛʦʨʥʦ-ʣʝʩʥʳʝ ʠ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ (ʩʚʳʰʝ 2800 ʤ ʥ. ʫ. ʤ.) ʥʘ ʩʚʝʪʣʦ-ʙʫʨʳʭ 

ʣʫʛʦʚʦʩʪʝʧʥʳʭ ʧʦʯʚʳ ð ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʅʘ ʨʘʚʥʠʥʘʭ ʚ ʩʪʝʧʥʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʥʘ ʚʳʩʦʪʘʭ 300ï600 ʤ ʥ. ʫ. ʤ. ʦʙʠʪʘʶʪ 

12 ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʉʨʝʜʠ ʥʠʭ, 4 ʚʠʜʘ ʩʣʠʟʥʝʡ ʨʦʜʘ ʉandaharia Gudwin Austen, 

1888: C. levanderi (Simroth, 1901), C. izzatullayevi Likherev et Wiktor, 1980, ʉ. roseni (Simr., 

1912), C. kaznavi (Sinr., 1912) ʠ Lytopete maculata (Koch et Heymann, 1874), ʚʩʝ ʦʥʠ 

ʤʝʟʦʙʠʦʥʪʳ, ʦʙʠʪʘʪʝʣʠ ʤʝʩʪ ʩʨʝʜʥʝʡ ʚʣʘʞʥʦʩʪʠ. ɿʜʝʩʴ ʞʝ ʦʙʠʪʘʝʪ ʠ ʘʤʬʠʙʠʦʥʪ ʆʭʫloma 

elegans (Risso, 1826). ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ Pseudonapaeus 

sogdianus (Martens, 1874) ʠ Xeropicta candaharica (L. Peiffer, 1826). ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʵʪʠʭ 

ʤʦʣʣʶʩʢʦʚ: ʉ. levanderi, C. izzatullaevi, L. maculata ʠ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʨʘʢʦʚʠʥʥʳʭ ʤʦʣʣʶʩʢʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʦʯʚ ʩʚʝʪʣʳʭ ʩʝʨʦʟʝʤʦʚ.  

ʕʣʝʙʠʦʥʪ Caciliondes acicula (Mull, 1774) ʦʙʠʪʘʝʪ ʪʦʣʴʢʦ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʧʦʯʚʳ ʠ ʪʝʤ 

ʩʘʤʳʤ ʩʯʠʪʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʩʚʝʪʣʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ.  

ɺ ʧʦʡʤʘʭ ʨʝʯʥʳʭ ʜʦʣʠʥ ʚ ʛʠʜʨʦʤʦʨʬʥʦʡ ʧʦʯʚʝ ʩʨʝʜʠ ʜʝʨʥʦʚʠʥʳ ʠ ʧʦʜ ʢʘʤʥʷʤʠ 

ʦʙʠʪʘʶʪ ʧʩʠʭʨʦʤʝʟʦʙʠʦʥʪʳ: Zonitoides nitidus (Mull., 1774), Cochlicopo lubrica (Mull., 1874), 

Euconulus fuluns (Muller, 1774), Pupilla muscorum (L., 1758), Vertigo antivertivertigo (Drap., 

1801). ʉʨʝʜʠ ʥʠʭ ʧʝʨʚʳʝ ʜʚʘ ʚʠʜʘ ð ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʘ ʄ. cogdiana ð ʦʙʠʪʘʷ ʚ ʩʘʜʘʭ ʠ 

ʦʛʦʨʦʜʘʭ ʦʪʥʦʩʠʪʩʷ, ʠ ʢ ʤʝʟʦʬʠʣʣʘʤ. ʀʟ ʥʠʭ, ʢ ʠʥʜʠʢʘʪʦʨʘʤ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚ ʦʪʥʦʩʷʪʩʷ, 

ʧʝʨʚʳʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚʠʜʘ ʠ Pupilla muscorum. 

ɺ ʛʦʨʥʳʭ ʟʦʥʘʭ ʩʨʝʜʠ ʪʠʧʠʯʥʳʭ ʠ ʪʝʤʥʳʭ ʧʦʯʚʘʭ ʥʘ ʚʳʩʦʪʘʭ 700ï1200 ʤ ʥ. ʫ. ʤ. 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ. ɿʜʝʩʴ ʦʙʠʪʘʶʪ ʙʦʣʝʝ 20 ʚʠʜʦʚ. ʂ ʥʠʤ 

ʧʨʠʥʘʜʣʝʞʘʪ: Truncatellina callicratis (Scacchi, 1833), Gibbulinopsis signata (Mouson, 1873), 

Valloma pulchella (Mull, 1774). Pseudonaeus sogdianus, Candacharia rutellum (Hutton, 1849), C. 

levanderi, C. rozeni, Leucozonella rafispura (E. Mart., 1874), L. retteri (Rosen, 1897) ʠ ʜʨ. ɿʜʝʩʴ 

ʞʝ ʦʙʠʪʘʝʪ ʠ ɻ ʚʨʠʙʠʦʥʪ Phenacolimax annuelaris (Stud., 1820). ʉʨʝʜʠ ʥʠʭ 4 ʧʝʨʚʳʭ ʚʠʜʘ ð 

ʢʩʝʨʦʤʝʟʦʙʠʦʥʪʳ, 3 ʚʠʜʘ ʨʦʜʘ Candaria Gudvis; Austen ʤʝʟʦʙʠʦʥʪʳ, G. signata ð 

ʢʩʝʨʦʙʠʦʥʪʳ. ɺʩʝ ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʠ ʚ ʧʦʯʚʳ ʚʳʰʝʣʝʞʘʱʠʭ ʟʦʥ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʦ ʵʪʠʭ 

ʤʦʣʣʶʩʢʦʚ: L. roafispira, L. reterri ʠ G. signata ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʠ 

ʩʯʠʪʘʶʪʩʷ ʠʥʜʠʢʘʪʦʨʥʳʤʠ ʚʠʜʘʤʠ ʧʦʯʚ ʵʪʦʡ ʟʦʥʳ. 

ɺ ʩʨʝʜʥʝʤ ʚʳʩʦʪʥʦʤ ʧʦʷʩʝ (1200ï2800 ʤ ʥ. ʫ. ʤ.) ʛʦʨ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʚ 

ʌʝʨʛʘʥʩʢʦʡ, ʏʘʪʢʘʣʴʩʢʦʡ ʠ ʂʠʨʛʠʟʩʢʦʡ ʭʨʝʙʪʘʭ ʚ ʧʨʝʜʝʣʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʢʦʨʠʯʥʝʚʳʝ, ʙʫʨʦ-ʛʦʨʥʦ-ʣʝʩʥʳʝ, ʩʚʝʪʣʦ-ʙʫʨʦ ʣʫʛʦʚʦʩʪʝʧʥʳʝ ʧʦʯʚʳ. ɿʜʝʩʴ ʦʙʠʪʘʶʪ 4 ʚʠʜʘ 

ʵʥʜʝʤʠʯʥʦʛʦ ʩʣʠʟʥʷ ʨʦʜʘ Tupcomilax Simroth, 1901: T. nanus (Simr., 1901), T. ferganus (Simr, 

1910), T. natalianus (Michalis, 1892) ʠ T. turkestanus (Simr, 1898) [20]. ɺʩʝ ʦʥʠ ʦʪʥʦʩʷʪʴʩʷ ʢ 

ʤʝʟʦʬʠʣʘʤ ʠ ʩʯʠʪʘʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʠʧʦʚ ʧʦʯʚ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʯʚʳ 

ɻʠʩʩʘʨʩʢʦʛʦ ʠ ɿʘʬʘʨʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘ ʚʳʩʦʪʘʭ 2500ï2800 ʤ ʥ. ʫ. ʤ. ʟʘʩʝʣʷʶʪ 
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ʢʩʝʨʦʤʝʟʦʬʠʣʳ Pupilla anzobica Izzat., 1970 ʠ ʈ. stropolita Schileyko, 1984. 

ɺ ʮʝʣʦʤ ʩ ʧʦʜʥʷʪʠʝʤ ʚ ʛʦʨʳ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʯʠʩʣʦ ʚʠʜʦʚ, ʪʘʢ ʠ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʠʧʘ ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʝʝ 

ʧʦʢʨʳʪʠʷ ʠ ʬʠʪʦʤʘʩʩʳ. ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʧʝʨʚʳʝ ʠʟ ʦʢʨ. ʉʘʤʘʨʢʘʥʜʘ ʚ 

ʩʚʝʪʣʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ʠʟʫʯʝʥ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʩʣʠʟʥʷ Candaharia 

levanderi Simroth ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʣʘʥʠʟʤ ʫ ʵʪʦʛʦ ʩʣʠʟʥʷ ʥʝ ʥʘʩʣʝʜʫʝʪʩʷ. ɺʩʝ ʧʦʪʦʤʩʪʚʦ 

ʤʝʣʘʥʠʯʝʩʢʠʭ ʨʦʜʠʪʝʣʝʡ, ʚʳʨʘʱʝʥʥʳʭ ʚʜʘʣʠ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʠʤʝʣʦ ʪʠʧʠʯʥʫʶ 

ʜʣʷ ʚʠʜʘ ʦʢʨʘʩʢʫ ð ʩʝʨʦʚʘʪʦ-ʞʝʣʪʫʶ. ʆʜʥʘʢʦ ʤʝʞʜʫ ʤʝʣʘʥʠʯʝʩʢʠʤʠ ʠ ʪʠʧʠʯʥʳʤʠ ʧʦ 

ʦʢʨʘʩʢʠ ʩʣʠʟʥʷʤʠ ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʠʩʴ ʨʘʟʣʠʯʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ (m) ʠ ʦʙʲʝʤ (v) ʧʦʣʦʚʦʟʨʝʣʳʭ ʤʝʣʘʥʠʯʝʩʢʠʭ ʩʣʠʟʥʝʡ ʧʦʯʪʠ ʚ 

2,0 ʨʘʟʘ ʤʝʥʴʰʝ ʯʝʤ ʪʠʧʠʯʥʦ-ʦʢʨʘʰʝʥʥʳʭ: 
 

m ʪʝʣ = 590 Ñ 60,5 ʤʛ; m ʪʠʧ = 992.2 Ñ 96.0 ʤʛ (t Ԉtos); 

v ʪʝʣ = 0,46+0,04 ʩʤ3; v ʪʠʧ = 0,65 Ñ 0,08 ʩʤ3 (t Ԉtos). 
 

ɺ ʠʪʦʛʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʩʣʠʟʥʷ ʉ. levanderi 

ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʪʝʣʘ ð ɻʪʦ ʨʝʟʫʣʴʪʘʪ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [21]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠ ʠʟʫʯʝʥʠʡ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ 

ʧʨʦʙʣʝʤ ʵʪʦ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʆʙʩʫʞʜʘʷ ʨʦʣʠ ʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ ʢʘʢ ʠʥʜʠʢʘʪʦʨʦʚ ʚʦʜʥʦʡ ʩʨʝʜʳ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ 

ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʤʦʣʣʶʩʢʠ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʚ ʚʦʜʦʝʤʘʭ. ʉʨʝʜʠ ʙʝʥʪʦʩʥʳʭ ʞʠʚʦʪʥʳʭ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʦʙʣʘʜʘʶʱʠʝ 

ʯʠʩʣʦ. ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʘʚʪʦʨʘ ʚ ʚʦʜʦʝʤʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʠʪʘʥʠʝ ʙʦʣʝʝ 100 

ʚʠʜʦʚ ʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ [15]. ʉʨʝʜʠ ʥʠʭ, ʢʘʢ ʭʦʨʦʰʠʝ ʙʠʦʬʠʣʴʪʨʘʪʦʨʳ ʚʦʜʳ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɿ. ʀʟʟʘʪʫʣʣʘʝʚ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʩʘʧʨʦʙʥʦʩʪʠ 

ʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʣ ʠ ʤʘʪʝʨʠʘʣʳ ʧʦ ʋʟʙʝʢʠʩʪʘʥʫ [10]. 

ʆʜʥʘʢʦ ʠʭ ʨʦʣʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨʦʚ, ʪ. ʝ. ʠʭ ʤʝʩʪʦ ʚ ʦʯʠʩʪʢʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʋʟʙʝʢʠʩʪʘʥʘ, ʚ 

ʮʝʣʦʤ ʥʝ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ. 

ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʚʦʜ: ʢʣʶʯʘʭ ʠ ʨʦʜʥʠʢʘʭ, ʘʨʳʢʘʭ ð ʦʨʦʩʠʪʝʣʷʭ ʨʝʢʘʭ, ʢʘʥʘʣʘʭ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, 

ʨʳʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʦʙʠʪʘʶʪ 50 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ [18, 21]. ʉʨʝʜʠ ʥʠʭ ð 

25 ʚʠʜʦʚ ʙʨʶʭʦʥʦʛʠʭ, 25 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ð ʦʪʥʦʩʷʪʩʷ ʢ 

ʠʥʜʠʢʘʪʦʨʘʤ ð ʩʘʧʨʦʙʥʳʤ ʤʦʣʣʶʩʢʘʤ, ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ, ʧʝʨʝʜʥʝʞʘʙʝʨʥʳʭ ʨʦʜʘ Martensamnicola 

Izzat., Sitn. et Star., 1985 ð ʦʙʠʪʘʪʝʣʠ ʢʣʶʯʝʡ: M. brevicula (Mart., 1874) ʠ M. hissarica 

(Shadin, 1950, Buchariamnicola Izzat., Sith. Et Star., 1985, S. pallida (Mart., 1874) ʠ S. shadini 

Izzat., 1984, ʘ ʩʨʝʜʠ ʤʝʣʢʠʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ: Kuiper pisidium Izzat. ʝt Star., 1986 

(4 ʚʠʜʘ); Odhneripi Kuper, 1962 (3 ʚʠʜʘ) ʠ Coclocalis turanica (Clessin in Martens, 1874) ʠ 

Cingulipisidium hissarica Izzat. et Star., 1985 ð ʦʪʥʦʩʷʪʩʷ ʢ ʢaʪʦʨʦʙʥʳʤ ʚʠʜʘʤ ʠ ʷʚʣʷʶʪʩʷ 

ʭʦʨʦʰʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʯʠʩʪʳʭ ʚʦʜ. ʀʟ ʢʨʫʧʥʳʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ð 5 ʚʠʜʦʚ 

ʩʝʤʝʡʩʪʚʘ Corbiculidae: Corbicula cor (Lamaʩk, 1818), ʦʙʠʪʘʶʱʘʷ ʚ ʨʝʢʘʭ, ʦʟʝʨʘʭ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʷʚʣʷʪʁʩʷ ʧʦʢʘʟʘʪʝʣʤ̫ʠ ʦʣʠʛʦʩʘʧʨʦʙʥʦʩʪʠ, ʪ. ʝ. ɻʪʦ ʠʥʜʠʢʘʪʦʨ rʩʣʘʙʦ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ. ʀʟ 2 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʦʚ ʨʦʜʘ Colletopterum s. str.: C. bactrianum Rolle, 

1897 ʠ ʉ. cyreum sogdianum (Kobʝlt, 1897), ʟʘʩʝʣʷʶʱʠʭ ʨʝʢʠ, ʦʟʝʨʘ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 

ʢʘʥʘʣʳ, ð ʦʪʥʦʩʷʪʩʷ ʢ ɓ ʤʝʟʘʩʘʧʨʦʙʥʳʤ, ʠʥʜʠʢʘʪʦʨʳ ʩʨʝʜʥʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ. ɿʘʚʝʟʝʥʥʳʝ 
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ʢʠʪʘʡʩʢʠʝ ʙʝʟʟʫʙʢʠ ʨʦʜʘ Sinanodonta Modell, 1944: S. gibba (Benson, 1855), S. orbicularis 

(Heude, 1880) ʠ S. puerorum (Heude, 1880), ʘ ʪʘʢʞʝ, ʢʘʢ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʝ ʙʝʟʟʫʙʢʠ, 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʠʥʜʠʢʘʪʦʨʘʤ ʩʨʝʜʥʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ. 

ɺ ʮʝʣʦʤ ʧʨʝʩʥʳʝ ʚʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ð ʯʠʩʪʳʝ ʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʣʠʩʘʧʨʦʙʥʳʭ ʚʦʜ ʟʜʝʩʴ ʥʝʪ. ʆʜʥʘʢʦ, ʟʜʝʩʴ ʦʙʠʪʘʶʪ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʤʦʣʣʶʩʢʠ, ʦʥʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʵʚʨʠʛʘʣʠʥʥʳʝ, ʦʙʠʪʘʶʱʠʝ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʠ ʩʪʝʥʦʛʘʣʠʥʥʳʝ, ʞʠʚʫʱʠʝ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ [19, 21].  

ʂ ʵʚʨʠʛʘʣʠʥʥʦʤʫ ʪʠʧʫ ʦʪʥʦʩʠʪʩʷ ɸʨʘʣʴʩʢʠʡ ʘʢʢʣʠʤʘʪʠʟʘʥʪ (Abra segmentum Recluz, 

1943). ɿʜʝʩʴ ʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʝʚʨʦʧʝʡʩʢʦïʘʨʘʣʦïʢʘʩʧʠʡʩʢʠʝ ʚʠʜʳ ʨʦʜʘ Cerastoderma Poli, 

1795: C. rhomboides Lamarck, 1819 ʠ ʧʝʨʝʜʥʝʞʘʙʝʨʥʳʡ Theodox Lindvolm, 1924, ʦʙʠʪʘʶʱʠʝ ʚ 

ɸʨʘʣʝ ʧʨʠ ʩʦʣʝʥʦʩʪʠ 9,9ï29,0ă, ʦʥʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʳʜʝʨʞʠʚʘʣʠ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ ʦʪ 42ï

56ă [1]. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʮʝʣʦʤ, ʚ ɸʨʘʣʝ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʠʪʘʥʠʝ 23 ʚʠʜʦʚ ʨʦʜʘ Caspiohydrobia Star., 1970 ʠ 

ʞʠʚʫʪ ʦʥʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʣʝʥʦʩʪʷʭ (14ï26ă) ʚʦʜʳ ɸʨʘʣʘ [8]. ʉʨʝʜʠ ʥʠʭ: ʉ. sogdiana Star. 

et Izzat., 1974, C. elongata Star.et Izzat., 1974 ʠ C.lyaurica Star.et Izzat., 1974, ʦʧʠʩʘʥʥʳʝ ʠʟ 

ʩʦʣʝʥʳʭ ʚʦʜ ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʘ (ʦʢʨ. ʩʝʣʘ ʃʷʫʨ) ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦ ɸʤʫʜʘʨʴʝ ʧʨʦʥʠʢʣʠ ʚ 

ɸʨʘʣ [7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʣʶʩʢʦʚ ʦʙʠʪʘʶʪ ʚ ʩʦʣʝʥʳʭ ʚʦʜʘʭ 

ʊʫʷʤʫʡʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʂʘʨʘʢʘʣʧʘʢʠʠ ʠ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʣʝʥʳʭ ʚʦʜ. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʠʣʴʥʦ ʫʩʠʣʠʚʰʠʤʠʩʷ ɸʨʘʣʴʩʢʠʤ ʢʨʠʟʠʩʦʤ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ 

ʜʘʥʥʦʛʦ ʤʦʨʷ ʧʨʝʚʳʩʠʣʘ 60ă ʠ ʟʜʝʩʴ ʩʦʭʨʘʥʷʪʴʩʷ ʵʚʨʠʛʘʣʠʥʥʳʝ ʤʦʣʣʶʩʢʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2017ï2020 ʛʛ.) ʫʩʠʣʠʷʤʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ð ʇʨʝʟʠʜʝʥʪʘ ʐ. ʄ. ʄʠʨʟʠʝʝʚʘ, 

ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʢʦʤʠʪʝʪʘ ʩʧʘʩʝʥʠʷ ɸʨʘʣʘ ð ʚ ʨʘʡʦʥʝ ʇʨʠʘʨʘʣʴʷ ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. ʀʜʝʪ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤʳ. 
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MORPHOLOGICAL AND ANATOMICAL ANALYSIS  

OF VEGETATIVE ORGANS OF Avena pilosa (Roem. & Schult.) Bieb. 

 

ÉAliyeva I., Ph.D., Azerbaijan State Agrarian University, Ganja, Azerbaijan, 
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ʄʆʈʌʆʃʆɻʆ-ɸʅɸʊʆʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ  

ɺɽɻɽʊɸʊʀɺʅʓʍ ʆʈɻɸʅʆɺ Avena pilosa (Roem. & Schult.) Bieb. 

 

Éɸʣʠʝʚʘ ʀ. ʌ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɻʷʥʜʞʘ, ɸʟʝʨʙʘʡʜʞʘʥ, ilahaaliyeva@inbox.ru 

 

Abstract. The article provides information about the structural features of the fodder plant ð 

Avena pilosa (Roem. & Schult.) Bieb., which is widespread on winter pastures in Azerbaijan. As 

a result of the morphological-anatomical analysis, important structural elements were identified, as 

well as the morphophysiology and adaptation of this species. As a result of adaptation to drought 

conditions, this plant showed signs of strong xerophilization. Xerophytes ð plants for which 

the aridity of the norm. Common symptoms of xerophytes ð a small evaporating surface, and other 

structural and physiological symptoms are very diverse. Reduction of leaf area is the main 

morphological feature of xerophytes.  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ ʢʦʨʤʦʚʦʛʦ 

ʨʘʩʪʝʥʠʷ ð Avena pilosa (Roem. & Schult.) Bieb., h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʥʘ ʟʠʤʥʠʭ 

ʧʘʩʪʙʠʱʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʚʘʞʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʷ ʠ ʘʜʘʧʪʘʮʠʷ ʵʪʦʛʦ ʚʠʜʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʟʘʩʫʭʠ ʵʪʦ ʨʘʩʪʝʥʠʝ ʧʨʦʷʚʠʣʦ ʧʨʠʟʥʘʢʠ ʩʠʣʴʥʦʡ 

ʢʩʝʨʦʬʠʣʠʟʘʮʠʠ. ʂʩʝʨʦʬʠʪʳ ð ʨʘʩʪʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʘʩʫʰʣʠʚʦʩʪʴ ʚ ʥʦʨʤʝ. ʆʙʱʠʝ 

ʩʠʤʧʪʦʤʳ ʢʩʝʨʦʬʠʪʦʚ ð ʥʝʙʦʣʴʰʘʷ ʠʩʧʘʨʷʶʱʘʷʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʋʤʝʥʴʰʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ð 

ʦʩʥʦʚʥʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʢʩʝʨʦʬʠʪʦʚ. 

 

Keywords: Avena pilosa, fodder plant, epidermis, sclerenchyma, structural elements, xylem, 

phloem, chlorenchyma. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Avena pilosa, ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ, ʵʧʠʜʝʨʤʠʩ, ʩʢʣʝʨʝʥʭʠʤʘ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʩʠʣʝʤʘ, ʬʣʦʵʤʘ, ʭʣʦʨʝʥʭʠʤʘ. 

 

Avena pilosa (Roem. & Schult.) Bieb. ð is an important fodder plant in the winter pastures of 

Azerbaijan. Stems are straight or elbow-raised, smooth 30ï50 cm tall. The leaves are linear, flat, 3ï

5 mm wide, usually rarely hairy on both sides, the tongue is 2ï3 mm. The panicle is usually one-

sided, 8ï12 cm long. Spikeletôs 2ï3 flowering, with the lower two fetuses spinous flowers, just 

under the lower flower with a joint; the spikelet axis is long and densely silky hairy, only at the base 

of the second fertile flower; callus is 3ï4 mm long, linear, obtuse, slightly arcuate-curved, long, 

densely hairy, with a linearly elliptical articulation track. Spikelet scales are lanceolate, sharp or 
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pointed, greenish on the back, with the same veins, lower with 3-5 veins, 12ï15 mm in length, 

upper broad-lancer with 7 veins, 20ï25 mm in length [1ï2]. 

 

Research methods 

The samples for anatomical studies were fixed in 70% alcohol. temporary and permanent 

preparations were made on the basis of conventional methods [3]. Morphological features of the 

vegetative organs of the plant were investigated with the help of the Zeiss Stereo Discovery. V8 

microscope, and the slides with the help of microscopes MI-4100DHD and Zeiss Axio Imager. A2ò. 

Anatomical drawings were made with the help of a microscope Axiocam 305 color. The anatomical 

terminology of various authors was used [3ï4]. 

 

Results and discussion 

The root outside is covered with a single layer rhizodermis. The rhizodermis is covered with 

numerous hairs. Inside the 8ï9-layer cortex parenchyma is well developed. Closer to the center, 

parenchymal cells increase in size. The endoderm is well marked. In the center, there are 6 

metaxylem vessels. Near them are visible areas of phloem.  
 

 

 

 
 

Figure 1. Cross-section of the root of Avena pilosa: 1 ð Rhizodermis, 2 ð Cortex parenchyma, 3 ð 

Endodermis, 4 ð Xylem, 5 ð Phloem, 6 ð Root hairs. 

 

The stem outside is covered with epidermis. Large epidermal cells are located opposite the 

small vascular bundles. In other parts of the epidermis, the cells are small with thickened outer 

walls. The remains of the primary cortex are observed in the form of chlorenchyma and areas of 

sclerenchyma. 

On both sides of each vascular bundle there are patches of chlorenchyma. On the cross-

section of the lower metamers, the sizes of these sections are smaller; on cross-sections of the upper 

metamers, they are larger in size. And this, in turn shows the priority of the upper internode and the 

adjacent sheet. The development of peripheral sclerenchyma is also associated with the location. At 

the upper internode of the vegetative shoot, the sclerenchyma encircles the vascular bundles and the 

areas of the chlorenchyma around them. The sclerenchymal ring consists of 3ï4 layers of cells [5].  

To the periphery, the diameter of these cells increases. Inside the sclerenchyma, there are 

elements of the central cylinder ð large vascular bundles surrounded by parenchyma. Smaller 

parenchymal cells are located closer to the sclerenchyma and vascular bundles. This feature makes 

the stem resistant, and also provides radial transport of substances. Larger parenchymal cells are 

located to the center. 
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Figure 2. Cross-section of the stem of Avena pilosa: 1 ð areas of sclerenchyma, 2 ð main bundle, 

3 ð secondary bundle, 4 ð sclerenchyma 

 

The leaf is covered with the same type of epidermis. Under the epidermis, a well-developed 

mesophyll is observed, with numerous chloroplasts. Mesophyll is homogeneous. The leaf is 

amphistomatic, that is, the stomata are on both sides [5]. 

On the cross-section of the leaf there are a large number of vascular bundles. Each bundle is 

attached by sclerenchyma to the upper and lower epidermis. There is a strong development of 

sclerenchyma. 

 

 
 

Figure 3. Cross-section of the leaf of Avena pilosa: 1 ð upper epidermis, 2 ð lower epidermis, 3 ð 

motor cells, 4 ð hairs, 5 ð sclerenchyma, 6 ð vascular bundle, 7 ð mesophyll 

 

Conclusion 

As a result of literary data, field research and personal observations, the wide distribution of 

Avena pilosa was discovered, which is a valuable fodder plant on the winter pastures of Azerbaijan. 

The morphological structure, volume and topography of the structural units defined in microscopic 

studies are important taxonomic features. 
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RAVINES FLORISTIC DIVERSITY OF KHINNA GORGE 

(ZAYAMCHAY RIVER BASIN, LESSER CAUCASUS) 

 

ÉBayramova U., Ganja State University, Ganja, Azerbaijan, ulkr.bayramova.88@inbox.ru 

 

ʌʃʆʈʀʉʊʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʆɺʈɸɻʆɺ ʋʑɽʃʔʗ ʍʀʅʅɸ 

(ɹɸʉʉɽʁʅ ʈ. ɿɸʗʄʏɸʁ, ʄɸʃʓʁ ʂɸɺʂɸɿ) 

 

Éɹʘʡʨʘʤʦʚʘ ʋ. ɺ., ɻʷʥʜʞʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɻʷʥʜʞʘ, ɸʟʝʨʙʘʡʜʞʘʥ, ulkr.bayramova.88@inbox.ru 

 

Abstract. In 2016ï2021 the ravines floristic diversity of the Khinna gorge (Zayamchay river 

basin, Lesser Caucasus) was studied. Khinna gorge is located on the right bank of the Zayamchay 

river, at the foot of Gizilja Mount. In the ravines of the Khinna gorge, 18 species, 13 genera and 

11 families of plants were found. Plants of relict origin were also found: Poa nemoralis L., Poa 

compressa L., Ulmus glabra Huds., Parietaria chersonensis (Lang & Szov.) Dºrfl., Asparagus 

verticillatus L., Gladiolus atroviolaceus Boiss., Rubus buschii Grossh. ex Sinkova, Amoria tumens 

(Steven ex M. Bieb.) Roskov, Plantago major L. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ 2016ï2021 ʛʛ. ʠʟʫʯʘʣʦʩʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʦʚʨʘʛʦʚ ʫʱʝʣʴʷ ʍʠʥʥʘ 

(ʙʘʩʩʝʡʥ ʨ. ɿʘʷʤʯʘʡ, ʄʘʣʳʡ ʂʘʚʢʘʟ). ʋʱʝʣʴʝ ʍʠʥʥʘ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ 

ʨ. ɿʘʷʤʯʘʡ, ʫ ʧʦʜʥʦʞʠʷ ʛʦʨʳ ɻʳʟʳʣʜʞʘ. ɺ ʦʚʨʘʛʘʭ ʫʱʝʣʴʷ ʍʠʥʥʘ ʦʙʥʘʨʫʞʝʥʦ 18 ʚʠʜʦʚ, 

13 ʨʦʜʦʚ ʠ 11 ʩʝʤʝʡʩʪʚ ʨʘʩʪʝʥʠʡ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʨʘʩʪʝʥʠʷ ʨʝʣʠʢʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: 

Poa nemoralis L., Poa compressa L., Ulmus glabra Huds., Parietaria chersonensis (Lang & Szov.) 

Dºrfl., Asparagus verticillatus L., Gladiolus atroviolaceus Boiss., Rubus buschii Grossh. ex 

Sinkova, Amoria tumens (Steven ex M. Bieb.) Roskov, Plantago major L. 

 

Keywords: ravines, gorge, flora, vegetation, family, genus, species. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʨʘʛʠ, ʫʱʝʣʴʝ, ʬʣʦʨʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʩʝʤʝʡʩʪʚʦ, ʨʦʜ, ʚʠʜ. 

 

The ravine is a narrow, blunt, sloping, young linear relief form. Ravines are formed as a result 

of the breaking of plants on the banks of rivers during the rainy season and snowmelt. There are 

3 stages in the formation of ravines. First of all, small gorges are formed, in the next stage, the 

water flow gradually deepens the formed ravines [1ï3]. At this stage, the process of ravine 

formation is accelerated. 

 

Materials and methodology 

The object of the research was the vegetation of the ravines of the Khinna gorge. The research 

material was the flora biodiversity of river basins. Phytocenological descriptions were made within 

the boundaries of natural vegetation groupings. With the help of the TURBOVEG program, a 

geobotanical and phytocenological description bank was created and worked on the basis of the 

MEGATAB program. An abundance of species Braun-Blanquet (1964) names of species Flora of 

Azerbaijan (1950ï1961), Abstract of Caucasus flora [1ï2, 4ï5], Gurbanov [4], Novruzov [1, 3].  
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To determine the status of rare and endangered species, the Red Data Book IUCN [5] was 

used. The plants are named after the books ñFlora of Azerbaijanò (1950ï1961) and ñAbstract of 

Caucasus floraò (2003ï2012), ñThe plant World of Azerbaijanò [1]. 

General methods accepted in botany, as well as ecological-geographical-morphological, 

areological, geographical-systematic, statistical-floristic methods were used in the development and 

determination of materials. Chamber research was conducted at the Department of Botany of Ganja 

State University. 

As the ravine deepens, a step is formed first. When the snow melts and it rains, the base of 

these steps is washed away, gradually collapsing to form a ravine. Until then, the length of the 

ravine increases so that its height reaches the watershed. Gradually, the ravines collect water from 

all slopes and the size and depth of the basin end. Soft sediments accumulate at depth. In general, 

the formation of ravines is characteristic of humid conditions, in dry conditions ravines do not 

deepen for a long time.  

Developed ravines gradually turn into the gorge, creating conditions for the cultivation of 

pastures, gardens, and other agricultural crops. The ravines cause great damage to the countryôs 

economy. The ravines in the study area are mostly observed in areas with steppe and mountain 

xerophytic vegetation. Atmospheric sediments are unevenly distributed in these areas, and in 

general, there must be viscous rocks for a ravine to forming clay, soil, rising wavy relief (Figure 1). 

 

 
 

Figure 1. The ravines in the study area 

 

The ravines cause great damage to the region's economy, destroy large areas of land, and only 

after 400ï500 years the soil is formed on the slopes of the ravines. The ravines located on roadside, 

gas pipelines and banks of rivers are more dangerous. A ravine is a negative form of relief, forming 

a V profile. The depth and width of ravines can vary up to several meters. The ravine is formed as a 

result of precipitation, water washing, erosion, and on the slopes, there are bushes and other grasses. 

It can vary from 2 to 100 per year.  
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The formation of the ravine is a relief, soil washing, vegetation, and human economic activity. 

Up to 75% of the study area is steppe and mountain xerophytic vegetation of anthropogenic origin. 

Currently, the process of ravine formation is very strong. 

Khinna gorge ravines cover the right bank of the Zayamchay valley. Its upper part is 

reminiscent of mountain valleys. In fact, the Khinna gorge is a huge mountain valley with an area of 

50ï60 km, the formation of which is complicated. The high mountainous parts of the basin are 

surrounded by Paleozoic and Mesozoic sediments. Erosion processes are typical for the formation 

of ravines. Khinna gorges have tectonic origins. The sloping slopes of the ravines are surrounded by 

bare limestone. The northern and southern slopes of the ravines differ sharply in their fluorescent 

composition [4ï5].  

Relict species are found on the southern slopes of anthropogenic ravines. Relict species 

include Poa nemoralis L., Poa compressa L., Ulmus glabra Huds., Parietaria chersonensis (Lang 

& Szov.) Dºrfl., Asparagus verticillatus L., Gladiolus atroviolaceus Boiss., Rubus buschii Grossh. 

ex SinkovaAmora tumens, Plantago major L. 

In higher plants Geranium collinum Stephan ex Willd. Steph forms a microgroup with 

Anomodon longifolius Hedw. Hartm., Grimmia doniana Sm., Bryum capillare Hedw, Polytrijhum 

jommune Hedw. moss species on tree stump (Figure 2). 
 

 
 

Figure 2. Microgroup with mosses 

 

On the northern slopes, mesophyte grasses, hornbeam, beech, linden, ash, mountain, mixed 

forests are typical for the Khinna gorge ravines. The following table provides information on the 

biodiversity of the flora of the Khinna gorge ravines (Table). 
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Table. 

FLORA BIODIVERSITY OF KHINNA GORGE RAVINES 
 

Family Genus Species 

Aspidiaceae Mett. ex Frank Polystichum Roth Polystichum lonchitis (L.) Roth 

Poaceae Barnhart Poa L. Poa nemoralis L. 

  Poa compressa L. 

Rosaceae Juss. Rubus L. Rubus saxatilis L. 

Ranunculaceae Juss. Thalictrum L. Thalictrum minus L. 

Euphorbiaceae Juss. Euphorbia L. Euphorbia hyrcana Grossh. 

Rhamnaceae Juss. Rhamnus L. Rhamnus pallasi Fisch.et. C. A. Mey 

Celtidaceae Link Celtis L. Celtis australes L. 

Rubiaceae Juss. Galium L. Galium caspicum Stev. 

Fabaceae Lindl. Trigonella L. Trigonella strangulata Boiss. 

 Amora C. Presl. Amora tumens Stev.ex Bieb. 

 Astragalus L. Astragalus macrourus Fisch. et Mey 

  Astragalus glycyphylloides DC. 

  Astragalus finitimus Bunge 

  Astragalus captiosus Borris. 

Cornaceae Dumort.  Swida Opiz  Swida australis (C. A. Mey) Pojark. ex 

Grossh. 

Campanulaceae Juss. Campanula L. Campanula coriacea P. H. Davis 

  Campanula mensteriana Grossh. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʈɽɼʂʀʍ ʀ ʀʉʏɽɿɸʖʑʀʍ ʈɸʉʊɽʅʀʁ 

ɻʀʈʂɸʅʉʂʀʍ ʃɽʉʆɺ 
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Abstract. In the research work has been comparatively analyzed the Hirkan dendroflora and 

have been collected herbariums of rare and endangered trees and shrubs. There are identified 

26 families, 40 genera, 60 species of rare and endangered trees and shrubs naturally spreading areas, 

distribution of individuals in populations, have been performed tree-ring analysis on old samples. 

As a result of the observations have been determined, that in the Hirkan flora the majority of species 

in the areas have been diminished and decreased compared to previous years, many species are in 

danger of being disappeared. From this point of view by the monitorings of the area were studied 

threat criteria, the reasons of decline in plant varieties, those plants have been identified based on 

version of IUCN 3.1. In the research work have been processed out the protection measures, the 

biological features of species, the causes of change in natural resources. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʜʝʥʜʨʦʬʣʦʨʳ ɻʠʨʢʘʥʘ ʠ ʩʦʙʨʘʥʳ ʛʝʨʙʘʨʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ɺʳʷʚʣʝʥʦ 26 ʩʝʤʝʡʩʪʚ, 40 ʨʦʜʦʚ, 60 ʚʠʜʦʚ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʨʝʘʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʀʟʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʷʭ, 

ʧʨʦʚʝʜʝʥ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ ʩʪʘʨʳʭ ʦʙʨʘʟʮʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʬʣʦʨʝ ɻʠʨʢʘʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʫʤʝʥʴʰʠʣʦʩʴ ʠʣʠ 

ʫʤʝʥʴʰʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ, ʤʥʦʛʠʝ ʚʠʜʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʨʠʪʝʨʠʠ ʫʛʨʦʟʳ, 

ʧʨʠʯʠʥʳ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺʠʜʦʚʳʝ ʥʘʟʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʝʨʩʠʝʡ 3.1. ʄʉʆʇ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʤʝʨʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʚʳʷʚʣʝʥʳ ʧʨʠʯʠʥʳ 

ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ. 

 

Keywords: Hirkan National Park, endemic plants, forest, flora. 
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Introduction 

Climate change of many years and the effects of anthropogenic factors have led to a decrease 

in biodiversity in the world. 

The replication of rare plants on the conservation and sustainable use of biological diversity 

of Hirkan flora, the reduction of the human factor to the environmental impact, the distribution of 

rare and endangered trees and shrub plants in specially protected natural areas, the certification of 

dendro-chronic analysis of taxonomometric composition and nature monuments is intended [1]. 

The vegetation cover of the Hirkan National Park, located in the south-east of Azerbaijan's 

Lankaran and Astara administrative districts, is mainly referred to as the third relic period, where 

endemic plant species dominate. Hirkan National Park is a lively nature museum of our country and 

many species are included in the Red Book of the Republic of Azerbaijan [2]. 

It should be noted that, based on the relevant decree of the countryôs leadership, the Hirkan 

flora contains typical flora and fauna species, national wealth of the country and a specially 

protected nature reserve. 

Hirkan National Park is crucial for the development of tourism, improving the social 

conditions of the population, and the satisfaction of people's oxygen needs. It was investigated 

26 families, 40 genera and 60 species of rare and endangered trees and shrubs of natural areals in 

areas, distribution of individuals in populations and dendrochronologic studies on older samples. 

 

Material and Methods 

According to the National Strategy and Action Plan of the Republic of Azerbaijan, 

expeditions to the Hirkan flora planned for the purpose of investigation, the reasons of lessening the 

plant areals were investigated, in the result of the monitoring and analyses and threat criteria of 

these plants were determined based on the 3.1 version of the IUCN. During the research, in 1926 

The Talysh flora by A. A. Grossheim, R. Razzade, Y. Isayev, V. Hajiyev, H. Gadirov, Q. Akhundov, 

S. Agajanov, flora of Azerbaijan, Prilipko L. I., Mammadov T. S., Alexander E. O. in 1950ï1961, 

Asgarov A. M., Musayev S. and other scholars and personal research were used. 

In the analyses of flora, it was based to the I, II, III volumes of ñThe trees and shrubs of 

Azerbaijanò the Red Book of Azerbaijan SSR in 1989, Red Book was published in 2013 ñRare trees 

and shrubs of Azerbaijanò published in 2016, 3 volumes of the Azerbaijani Dendroflora published 

in 2011ï2018. 

 

Analysis and Discussion 

As a result of research in the National Park, 174 species of tree shrubs have been found in the 

area, of which 36 are endemic plants of Azerbaijan. Here are the main forest generators: Fagus 

orientalis Lipsky, Quercus castaneifolia C. A. Mey, Carpinus shuschaensis H. Winkl, Parrotia 

persica C. A. Mey species. The area of the Hirkan flora is located at a height of up to 1,000 m from 

the east to the west, to the vertical gorges of the forests, and to the lower part Quercus castaneifolia 

C. A. Mey., Parrotiaca persica C. A. Mey, Albizia julibrissin Durazz., Gleditsia caspica Desf., 

Ficus hyrcana A. Grossh. Diospyros lotus L., Zelkova hyrcana A. Grossh, Carpinus betulus L. and 

others. It has a forest cover of plants. As the altitude increases, Parrotia persica C. A. Mey, Quercus 

castaneifolia C.A. Mey species become diminished, replace the Fagus sylvatica L. forests. 

It forms part of the National Park, mixed forests on the upper layers. According to the 

research it was found that about 28ï30 trees and shrubs in one square kilometer can be found. On 

our side, samples were taken from old dendrochronic analyzes and their age limit was determined 

using Lintab 6 [1]. 
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Although the area belongs to the ancient relic period, it has been discovered that the average 

age of the trees is about 120ï347. The reason for this is the well-known events of the 1990s, such as 

energy shortages, anthropogenic factors, and so on. As a result of which many plant species were 

exposed to the threat of destruction, causing lessening. It has now been found that the Hyrcan 

floraôs mid-bonitetis II-III average density is 0.57ï0.51 [3]. 

As a result of the monitoring, 500-600 m above sea level, Parrotia persica C. A. Mey. has 

been lessened. Parrotia persica C. A. Mey, located in the lower layer. The main components of the 

forests of the species are Quercus castaneifolia C. A. Mey and Carpinus betulus L. In addition, 

Pterocarya pterocarpa Kunth. in the area, Alnus subcordata C. A. Mey, one by one Ulmus 

caprinifolia Rupp. ex Suckow. species are encountered [4]. The area has a subtropical moisture 

content according to its natural climate. That is why this area is endemic and is rich in many 

perennial herbicidal elements belonging to the third period. Historically Hirkan National Park has a 

rich flora, and about 1/3 of the countryôs flora is present in these forests. 

Low mountain and foothills Parrotia persica C. A. Mey. in addition to the main components 

in the forests, Diospyros lotus L., Albizia julibrissin Durazz, Ficus hyrcana A. Grossh, Fraxinus 

Excelsior L., Cydonia oblonga Mill, Populus hyrcana Gross., Zelkowa hyrcana A. Grussh. ect. 

Jarm. and in the water gyros, with Salix aegyptiaca L. and others. Various species are included. As a 

result of the study, it was found that the grasses in these areas are poorly developed. Vaccinium 

myrtillus L. at 1600 m above sea level, rare case Taxus baccata L., Padus avium Mill, Laurocerasus 

officinalis M. Roem. Aesculus hippocastanum L. (very rare) and so on plants are encountered [5]. 

 

Problems and solutions 

The observations have shown that there are no conservation strategies for the part of the 

Hirkan floraôs rare and endangered species of woody species. 

As a result of monitoring in the Hirkan flora, 72% of the plants in the area are important for 

medication. The use of these medicinal plants has also had a negative impact on the proportion of 

populations in the flora [6]. 

In addition to air and water pollution, one of the other factors contributing to soil pollution is 

the use of pesticides. 

One of the factors causing a reduction in the number of rare plant species in our country or the 

disintegration of the offspring is fires. 

The criteria for the factors that led to the identification of plant species, precise list of plant 

species and their belonging to rare plant species were studied poorly. It should be noted that the 

analysis of the distribution of vegetation in our republic, the study of the populationôs width and 

ecological problems, the analysis of physiological tolerance and reproductive biology are important 

in the recovery of gene pool and increase of biodiversity. 

To this end, the state has established a legislative basis for the protection of rare and 

endangered plants in the flora of Azerbaijan. Environmental protection is also reflected in the 

Constitution of the Republic of Azerbaijan adopted on 12 November 1995 [7]. In addition to this, 

the Law on Plant Protection was adopted in 1996 in our country for biodiversity. The Red Book of 

Azerbaijan, published in 1989, contains 140 species of rare plants. In 2013, the 2nd edition of the 

Red Book of Azerbaijan was issued. This book includes 300 rare plants and mushrooms. 

Hirkan dendroflora has been thoroughly analyzed in the research, Extracted Extinct (EX), 

Extinct in the Wild (EW), Critically Endangered (CR) adopted in IUCN (2001) 3.1, endangered ð 

Endangered (EN), Vulnerable (VU), Near Threat ð Near Threaten (NT), Worst Danger ð Least 

Concern (LC), No Data Available ð Data Deficient (DD), No Data ð Not Evaluated (NE) 
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categories have been used [8] (Figure 1). 

 

 

 

 

Figure 1. Old species of rare and endangered Carpinus schuschaensis H. Winkl. and Gleditsia caspia 

Desf.  

 

In the study, a list of rare and endangered plants has been compiled of the bioecological 

features of the plant species in the Hirkan flora. At the same time, the factors causing the decline of 

rare and endangered trees and shrubs and their descendants have been investigated. The following 

table describes the types of species that have been classified and spread by age, genus, and 

species [9]. 

 

 ̄ Family  ̄ Genus  ̄ Species Spreading land 

1. Asparagaceae 

Juss. 

1. Danae 

Medic. 

1. rasemosa (L.) 

Moench  

Astara, Lankaran, Lerik  

2. Ruscus L. 2. hyrcanus Woronow Astara and Lankaran 

2. Anacardiaceae 

R. Br. Lindl. 

3. Rhus L. 3. coriaria L. Lankaran, Astara 

3. Araliaceae Juss. 4. Hedera L 4. helix L. Lankaran, Astara  

5. pastuchovii 

Woronow 

Lankaran, Astara 

4. Aquifʦliaceae 

DC. 

5. Ileʭ L. 6. hyrcana L. Lerik, Lankaran, Masallē and 

Yardēmlē 

 

5. Buʭaceae 

Dumʦrt. 

6. Buʭus Pʦjark 7. hyrcana Pojark. Astara, Lankaran, Lerik and 

sometimes Masally, Jalilabad  

6. Betulaceae S. F. 

Gray 

7. Alnus L. 8. subcordata C. A. 

Mey. 

Lankaran, Lerik, Yardēmly, 

Astara 

8. Carpinus L. 9. schuschaensis H. 

Winkl. 

in Talysh mountains 

10. macrocarpa (Willk.) 

H. J. P. Winkl 

in Lankaran mountains 

7. Cannabaceae 

Martinov. 

9. Celtis L. 11. caucasica Willd. Lankaran 

12. australis L. in the lower and middle 

mountainousterrain the 

Lankaran lowlands 

8. Celastraceae R. 

Br. 

10. Euonumys L. 13. velutinus (C. A. 

Mey.) Fisch. & C. A. 

Mey. 

Ismayylly-Zaqatala, Lankaran-

Astara 

9. Cornaceae 

Dumort 

11. Thelycrania 

Fʦurr 

14. meyeri Pojark. in Talysh area 
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 ̄ Family  ̄ Genus  ̄ Species Spreading land 

10. Ebenaceae Vent. 12. Diospyros L. 15. lotus L.  Lankaran, Lerik, Astara, 

Yardymly and Masally 

11. 

 

Leguminosae 

Juss.  

13. Albizia 

Durazz.  

16. julibrissin Durazz.  Talysh region 

14. Astragalus L 17. husseinovii Rzazade The average mountain terrain in 

Lerik (Diaber, Gosmalyan, 

Heveri villages) 

18. caspicus M. Bieb. The highest alpine meadows of 

the mountains in the Talysh 

zone 

15. Gleditsia L. 19. caspia Desf. Astara, Lankaran 

12. Fagaceae 

Dumort. 

16. Quercus L. 20. macranthera Fisch. 

& C. A. Mey. ex 

Hohen. 

in Lankaran mountains 

21. longipes Steven Lankaran,  

22. crispate Steven Lankaran,  

23. castaneifolia C. A. 

Mey.  

Astara, Lankaran, Lerik, 

Masally, Lerik 

13. Hamamelidaceae 

R. Br. 

17. Parrotia C. 

A. Mey. 

24. persica C. A. Mey Lankaran, Astara, Masally 

14. Lamiaceae 

Lindl. 

18. Thymus L. 25. trautvetteri Klokov 

& Des.-Shost. 

It spreads around the Lankaran 

Mountains 

15. Lythraceae 

Jaume St.-Hil. 

19. Punica L 26. granatum L. Lankaran, Astara  

16. Moraceae Lindl. 20. Ficus L. 27. carica L. Lankaran  

28. hyrcana A. Grossh Lankaran, Astara 

17. Oleaceae 

Hoffmgg. Lēnk. 

21. Fraxinus L 29. coriariifolia  Scheele. Talysh-Alazan-Airichai valleys 

22 Jasminum L. 30. officinale L. Lankaran 

18. Rhamnaceae 

Juss. 

23. Frangula 

Mill . 

31. grandiflora Grub Lankaran (surrounding villages 

of Aleppo Apu), Lerik (Siov 

village) 

19. 

 

Rosaceae Juss 24. Laurocerasus 

Duham 

32. officinalis M. Roem Astara 

25. Pyrus L. 33. boissieriana Buhse Astara and Lankaran regions 

34. grossheimii Fed.  Lankarʘn, Lʝrik 

35. hyrcana Fed.  ɸstʘrʘ, Lankarʘn 

36. salicifolia Pall. in Lankarʘn, in ɸstʘrʘ  

37. Sʦrbus cʘucʘsicʘ 

Zins. 

The upper mountain range of 

Lankaran districts 

26. Sʦrbus L. 38. luristanica Schonb.-

Tem 

From the low mountain range in 

the Lankaran, the middle 

mountain slopes 

27. Crʘtʘʝgus L. 39. cʘucʘsicʘ C. ʂʦch Talysh region 

28. Rubus L. 40. hyrcʘnus Juz. Talysh region 

41. persicus Boiss. in the territory of Lankaran 

region 

42. lanuginosus Stev. ex 

Ser. 

Lankaran, Astara region (Astara 

riverside). 

29. Rʦsʘ L. 43 nizami D. Sosn Lerik 

44. koslowskii Chrshan Lankaran (Gazo, Durzaband 

mountain) 
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 ̄ Family  ̄ Genus  ̄ Species Spreading land 

45. marschalliana Sosn. Lankaran 

46. hracziana S. 

Tamamsch 

Talysh region 

30. Prunus Mill.  47. divaricata Lʝdeb. From the Lankaran lowland to 

the average mountain terrains 

48. cʘspicʘ Koval ʝt 

Ekim. 

Lankaran middle mountain 

terrain 

31. Amygdalus 

L. 

49. fenzliana Lipsky Talysh 

20. Salicʘcʝʘʝ Lindl.  32. Salix L. 50. aegyptiaca L. Talysh 

33. Pʦpulus L.  51. hyrcana Grossh. Lankarʘn region 

21. Sapindaceae 

Juss. 

34.  Acer L. 52. hyrcanum Fisch. & 

C. A. Mey. 

In Lankaran mountains (Diabar) 

53. ibericum M. Bieb. In Lerik (Zuvand) shrubbery 

content 

22. Taxaceae Lindl. 35. Taxus L. 54. baccata L. Lankaran, Lerik 

23. Tiliʘcʝʘʝ Juss. 36. Tiliʘ L. 55. bʝgʦniifʦliʘ Stʝv.  Lankarʘn, Great and Lesser 

Caucasus 

24. Juglandaceae A. 

Rich.ex Kunth 

37. Juglans L. 56 regia L. Lankaran  

38. Pterocarya 

Kunth 

57. pterocarpan Kunth 

ex I. Iljinsk. 

Lankarʘn  

25. Ulmʘcʝʘʝ Mirb. 39 Zʝlkʦvʘ 

Spʘch. 

58. carpinifolia 

(Pall.) Dippel 

Lankarʘn, Yʘrdymly, Lʝrik, 

Mʘsʘlly, ɸstʘrʘ  

59. hyrcʘnʘ ɸ. Grʦssh. 

ʝt. Jʘrm.  

Lankarʘn, Yʘrdēmly, Lʝrik, 

Mʘsʘlly, ɸstʘrʘ 

26. Vitaceae Juss. 40. Vitis L. 60. sylvestris C. C. 

Gmel. 

Lʝrik, Yʘrdēmly 

 

Thus, as a result of the research Hirkan dendroflora revealed 26 family, 40 genera, 60 species 

of rare, endangered species, common distribution of species studied, distribution in Azerbaijan, 

status, expiration, natural resources, biological characteristics, reproduction, causes of change in 

natural resources, adopted safeguard measures, and protective measures have been developed on a 

scientific basis. Based on the dendro-chronic analysis, 32 species of Hirkan flora were found to be 

between 120 and 347 years, and their sustainability criteria were analyzed [10]. These species were 

certified as a natural monument (Figure 2). 

In the future, recommendations were made to include most of these species into the new Red 

Book of Azerbaijan. 

   
 

Figure 2. Sampling, preparation and dendrochronologic analysis of LINTAB6 equipment in Hirkan 

dendroflora 
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Result 

There are identified 26 families of 40 genera 60 species of rare and endangered trees and 

shrubs naturally spreading areas, distribution of individuals in populations, have been performed 

dendrochronical analyzes on old samples. 

As a result of the observations have been determined, that in the Hirkan flora the majority of 

species in the areas have been diminished and decreased compared to previous years, many species 

are in danger of being disappeared. 

From this point of view by the monitorings of the area were studied threat criterias, the 

reasons of decline in plant varieties, those plants have been identified based on version of 

IUCN 3.1. 

Also, endemic herbs included in the Red Book of the Republic of Azerbaijan have been 

significantly reduced in the National Park as a result of the influence of anthropogenic factors and 

climate variability [11]. As a result of the research, it is necessary to note that, due to the reasons for 

the change of natural resources, the anthropogenic factors are more influenced. Safeguarding of 

some areas in the protection of territories is purposeful [12]. 
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REPRODUCTION, AGROTECHNICS AND PROTECTION OF JACARANDA 

MIMOSIFOLIA D. DON (JACARANDA JUSS.) IN ABSHERON CONDITIONS 

 

ÉMammadov T., Dr. habil., Corresponding Member of Azerbaijan NAS, 

Institute of Dendrology of Azerbaijan NAS, Baku, Azerbaijan, dendrary@mail.az 

ÉAliyeva Sh., Institute of Dendrology of Azerbaijan NAS, 

Baku, Azerbaijan, shebnem.eliyeva.85@mail.ru 

 

ʈɸɿʄʅʆɾɽʅʀɽ, ɸɻʈʆʊɽʍʅʀʂɸ ʀ ʆʍʈɸʅɸ JACARANDA MIMOSIFOLIA D. DON  

(JACARANDA JUSS.) ɺ ʋʉʃʆɺʀʗʍ ɸʇʐɽʈʆʅɸ 

 

Éʄʘʤʝʜʦʚ ʊ. ʉ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʨ. ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ 

ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, dendrary@mail.az 

Éɸʣʠʝʚʘ ʐ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, shebnem.eliyeva.85@mail.ru 

 

Abstract. In research work have been extensively studied morphological aspects of seedlings 

on a scientific basis, propagation by seeds and cutting methods on the Absheron Peninsula species 

of Jacaranda mimosifolia belonging to the genus of Jacaranda Juss. of the family Bignoniaceae. 

The research analyzed the sowing period of seeds, soil characteristics, sowing depth, initial 

germination period, morphological features, agrotechnics, disease and pest control measures. 

Studies have shown that Jacaranda mimosifolia has the ability to adapt to open and greenhouse 

conditions in Absheron ð in the autumn began to appear the first seedlings in the first decade of 

October from the seeds sown in the second decade of September in a greenhouse condition, were 

obtained 4.6% of seedlings at the end of the growing season. In the spring began to appear the first 

seedlings in the third decade of April from the seeds sown in the first decade of April, were obtained 

5.2% of seedlings at the end of the growing season. In the second decade of May 20ï30 cm tall 

plants were transplanted to open fields. At the end of the growing season the length of 

the compound leaves of annual plants reached 14Ĭ15 cm. Plant height reached 1.2 m in height, 1.2ï

1.5 mm in diameter, stalks reached 16 cm in length, 0.2 cm in width. There are 20 leafstalks on 

1 leaf. Keeping the temperature in the greenhouse at 22ï24 ÁC from April to the second decade of 

October had a positive effect on plant productivity. As a result of the research, it was found that in 

Absheron conditions the plant shed their leaves in the greenhouse at a temperature below 14 ÁC. As 

a result of the research, it was found that Jacaranda mimosifolia has the ability to adapt to open and 

greenhouse conditions in Absheron, it is profitable to use such an ornamental plant in 

the construction of parks and gardens, in decoration of offices and interiors. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʩʩʘʜʳ, ʨʘʟʤʥʦʞʝʥʠʝ 

ʩʝʤʝʥʘʤʠ ʠ ʩʧʦʩʦʙʳ ʩʨʝʟʢʠ ʚʠʜʘ Jacaranda mimosifolia, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʢ ʨʦʜʫ Jacaranda 

Juss. ʩʝʤʝʡʩʪʚʘ Bignoniaceae ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʨʦʢʠ ʧʦʩʝʚʘ ʩʝʤʷʥ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʳ, ʛʣʫʙʠʥʘ ʩʝʚʘ, ʥʘʯʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʧʨʦʨʘʩʪʘʥʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ, ʤʝʨʳ ʙʦʨʴʙʳ ʩ 

ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ Jacaranda mimosifolia ʦʙʣʘʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʪʢʨʳʪʳʤ ʠ ʪʝʧʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʥʘ ɸʧʰʝʨʦʥʝ ð ʦʩʝʥʴʶ 

ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʝʨʚʳʝ ʚʩʭʦʜʳ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ ʠʟ ʩʝʤʷʥ, ʧʦʩʝʷʥʥʳʭ ʚʦ ʚʪʦʨʦʡ 
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ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʧʦʣʫʯʝʥʦ 4,6% ʚʩʭʦʜʦʚ. ɺʝʩʥʦʡ 

ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʝʨʚʳʝ ʚʩʭʦʜʳ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʠʟ ʩʝʤʷʥ, ʧʦʩʝʷʥʥʳʭ ʚ ʧʝʨʚʦʡ 

ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ 5,2% ʚʩʭʦʜʦʚ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺʦ ʚʪʦʨʦʡ 

ʜʝʢʘʜʝ ʤʘʷ ʨʘʩʪʝʥʠʷ ʚʳʩʦʪʦʡ 20ï30 ʩʤ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʦʪʢʨʳʪʳʝ ʧʦʣʷ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʜʣʠʥʘ ʩʣʦʞʥʳʭ ʣʠʩʪʴʝʚ ʦʜʥʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʘʣʘ 14Ĭ15 ʩʤ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʜʦʩʪʠʛʘʣʘ 1,2 ʤ ʚ ʚʳʩʦʪʫ, 1,2ï1,5 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʩʪʝʙʣʠ ʜʦʩʪʠʛʘʣʠ 16 ʩʤ ʜʣʠʥʳ, 0,2 ʩʤ 

ʰʠʨʠʥʳ. ʅʘ 1 ʣʠʩʪʝ ð 20 ʯʝʨʝʰʢʦʚ. ʇʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʧʣʠʮʝ 22ï24 ÁC ʩ ʘʧʨʝʣʷ 

ʧʦ ʚʪʦʨʫʶ ʜʝʢʘʜʫ ʦʢʪʷʙʨʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʨʘʩʪʝʥʠʷ ʩʙʨʘʩʳʚʘʶʪ ʣʠʩʪʴʷ ʚ 

ʪʝʧʣʠʮʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 14 ÁC. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

Jacaranda mimosifolia ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʪʢʨʳʪʳʤ ʠ ʪʝʧʣʠʯʥʳʤ 

ʫʩʣʦʚʠʷʤ ʥʘ ɸʧʰʝʨʦʥʝ, ʪʘʢʦʝ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʧʘʨʢʦʚ ʠ ʩʘʜʦʚ, ʚ ʦʪʜʝʣʢʝ ʦʬʠʩʦʚ ʠ ʠʥʪʝʨʴʝʨʦʚ. 

 

Keywords: Jacaranda mimosifolia, ornamental plants, vegetation, seeds. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʘʢʘʨʘʥʜʘ ʤʠʤʦʟʦʣʠʩʪʥʘʷ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʚʝʛʝʪʘʮʠʷ, 

ʩʝʤʝʥʘ. 

 

Introduction 

Decorative plants are widely used in the reconstruction and landscaping work carried out in 

our country in recent years. The vast majority of these plants are imported from foreign flora. From 

these plants are very rare used in landscaping the genus and species of Bignoniaceae family. 

However, most of the species included in this family have a decorative appearance. For the first 

time has been conducted research in our country on the reproduction of species of Jacaranda 

mimosifolia belonging to genus of Jacaranda Juss. of family of Bignoniaceae. 

Jacaranda mimosifolia species is widely used in modern landscaping around the world as an 

exotic plant. Species of Tecoma Juss. and Catalpa Scopoli genera are found in parks and gardens in 

our Azerbaijan in cultural conditions. Other genus and species are still not found in landscaping. For 

this purpose, has been studied on a scientific basis reproduction of Jacaranda mimosifolia D. Don 

species belonging to Jacaranda Juss. genus by seeds and cutting methods on the Absheron 

Peninsula. 
 

Material and methods 

Seeds of Jacaranda mimosifolia were brought from Brazil and the Botanical Garden of the 

Akdeniz University of Antalya of the Republic of Turkey. The research was conducted in the 

experimental field of the Institute of Dendrology of Azerbaijan NAS. In the morphological analysis 

of seedlings were used methods of the great Russian scientist I. G. Serebryakova (1952) and I. T. 

Vasilchenko (1962). Sowing of seeds, morphological features, dynamic development and annual 

growth of 1-year plants was carried out according by the research methods of A. A. Molchanov and 

V. V. Smirnov. 
 

Analysis and discussion 

The genus and species belonging to the family Bignoniaceae consist of trees, shrubs, lianas 

and very rarely grasses are widespread mainly in tropical countries. The family includes 850 species 

of about 100 genera. Species belonging to the genus are mainly distributed in tropical and 

subtropical countries.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 47 

 

The species is sometimes popularly referred to as the violet tree because of its purple flowers. 

Jacaranda mimosifolia D. Don species ð translated from Hindi means ñpleasant smellò. The 

species was first named Jacaranda mimosifolia in 1753 in honor of Chambers. Jacaranda 

mimosifolia D. Don is found naturally in coastal areas mainly in Brazil, Bolivia and North America. 

It is cultivated in Mexico, India, Portugal and Turkey [1].  

Jakaranda mimosifolia D. Don is a favorite plant of people due to its height, beautiful leaves, 

purple flowers and decorative features, and in its homeland it is called a ñgiant treeò. Mexicans 

welcome the arrival of spring with the flowering of the Jacaranda tree. Due to its decorative view 

Jacaranda mimosifolia D. Don species is reminiscent of the arched tunnel created in landscaping as 

if you have fallen into the world of fairy tales [2]. 

Jacaranda mimosifolia species has 2 delta and Magdalena varieties. In many countriesô 

species belonging to Jacaranda genus are also cultivated as roomplants. It is a plant that loves heat, 

light and moisture and can withstand ī7 ÁC. It grows well in rich soils. 

Jacaranda mimosifolia species reaches a height of 20ï25 m in the homeland and it has a wide 

branched umbrella. The body is soft. The smooth branches reach 40ï50 cm long and have red 

umbrella view. Each branch has 32ï36 compound leaves, up to 51ï55 small, stalkless bright green 

leaves arranged opposite each other, resembling a fern leaf. The leaves are broad, double-feathered, 

opposite, up to 40ï50 cm long. Leaf laminas reach a length of 1.6ï0.6 cm. The young leaves are 

2.3ï2.5 cm long and lanceolate. About 30 purple clusters of flowers on one branch completely 

cover the trunk. 

The flower clusters of the tree are purple-blue, 3ï5 in number hanging, large, broom-like. 

There are white spots on the edges of the flowers. The flower calyx is small, 5-toothed, curved, with 

a bell-shaped flower crown. The flowers are 4.5ï5.0 cm long, 2.5ï3.0 cm wide, have 5 petals, and 

are slightly hairy at the top. The thin tube of the plantôs flower corona narrows at the base. In its 

homeland, Jacaranda mimosifolia sometimes blooms twice a year: in AprilïMay of spring (more 

abundant) and in SeptemberïOctober of autumn. It blooms in JulyïAugust in the open air in the 

Antalya region of Turkey. In room conditions it reaches a height of 3 m, but it does not bloom. At 

the end of flowering fruits appear on the branches [3]. 
 

Reproduction 

The fruits of Jacaranda mimosifolia D. Don species are large, round, very firm, woody, two-

layered, smooth box, up to 7.5 cm long. One box contains more than 30 seeds, 0.8-1 cm long and 

0.5-0.7 cm wide. The wings are semi-transparent, brown. The seeds are brown. It is advisable to use 

seeds collected in the same year for propagation (Figure 1). 
 

 

 

 
 

Figure 1. Appearance of seeds of Jacaranda mimosifolia D. Don species 
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Propagation by seeds of Jacaranda mimosifolia D. Don After the fruits collected in the 

current year are dried, the winged seeds are separated from the husk. The collected seeds were 

soaked in fresh water and kept at room temperature for 24 hours. In greenhouse conditions, seeds 

were sown in autumn in the second decade of September, in spring in the third decade of April in 

the soil at a depth of 1.0ï1.2 cm, rich in special extracts (Table 1). 

 
Table 1. 

REPRODUCTION OF SEEDS OF JACARANDA MIMOSIFOLIA D. DON SPECIES 

IN THE TERRITORY OF THE DENDROLOGICAL PARK 
 

The amount 

of seeds 

sown 

Date The period (days) 

from sowing 

to the emergence 

of the first seedlings 

Germination, 

in % Sowing Formation 

of primary seedlings 

Formation 

of mass 

seedlings 

In open ground conditions 

100 21.09.19 12. 10.17 24.10.17 21 3,2Ñ0,18 

100 24.04.20 15.05.18 26.04.1819  4,3Ñ0,20 

In indoor conditions 

50 17.09.19 04.10.17 18.11.17 17 4,6Ñ0,15 

50 10.04.20 25.04.18 06.05.18 15 5,2Ñ0,19 

 

The field was on time agro-technical care. To retain moisture in the seeds after sowing the 

seeds covered with cellophane. Table 1 shows the number of seeds per 1 m2 and the percentage of 

germination. When the temperature was 22ï24 ÁC, the seeds began to germinate. Seed germination 

lasted for 2ï3 weeks in both cases (Figure 2). 
 

 

 

 
 

Figure 2. Appearance of first germinations of Jacaranda mimosifolia D. Don species 

 

When the seeds are germinating try to keep the area well lit. From the seeds sown in spring, 

the germination rate of the plant reached 3.2ï3.4% at the end of the vegetation season. From the 

seeds sown in autumn, the first seedlings began to appear in the second decade of October, the 

germination rate was 4.3%. 

From the seeds sown in the second decade of September in the greenhouse conditions were 

obtained 4.6% of seedlings at the end of the vegetation, when the first seedlings began to appear in 

the first decade of October. From the seeds sown in spring in the first decade of April were obtained 

5.2% of seedlings at the end of the vegetation and seedlings began to appear in the third decade of 

April. In the second decade of May 20ï30 cm tall plants were transplanted to open fields. 

Peat, bird droppings and tree bark were added to the bottom of the newly planted plant for 
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good plant growth. At the end of the vegetation, the length of the compound leaves of annual plants 

reached 14Ĭ15 cm. Plant height 1.2 m, diameter 1.2ï1.5 mm, the stalk reached 16 cm long and 

0.2 cm wide. There are 20 leafstalks on 1 leaf (Table 2.). 

The leaves are lined up in a row. The small leaf stalks on the branches have 40ï50 petals 

facing each other. It should be noted that in the first year in the second decade of July due to 

temperature rise, the decrease in relative humidity and lack of nutrients the leaves of some plants 

grown in the open air may fade and caused burns on the tips of the leaves. To prevent this the plant 

was given superphosphate Amophos fertilizers and some solutions of Cornevin and heteroauxin. 

 

Table 2. 

MORPHOLOGICAL CHARACTERISTICS OF PLANTS AT THE END OF VEGETATION 
 

The name of 

the species 

Plant height, 

m 

Leaf length, 

cm 

Body diameter, 

mm 

Stalk, cm The number of 

stalks on the leaf Length Width 

Jacaranda 

mimosifolia 

D. Don 

1,2 14Ĭ15 1.2ï1.5 16 0.2 20 

 

Propagation by method of cuttings 

Tip cuttings have been used in propagation of cuttings of Jacaranda mimosifolia species. In 

the spring the cuttings are taken from half-timbered shoots. These cuttings were kept in heteroauxin 

solution in the dark for several days. Cuttings are cleaned of lower double leaves before planting 

when the stem roots appear. 

Cuttings are planted in light conditions in a peat-rich soil layer at an angle of 45 degrees with 

a length of about 20 cm, covered with cellophane. 

The study found that cuttings planted in greenhouses grow better on east and west windows. 

Cuttings planted on the south side of the greenhouse suffered from the scorching sun in the 

afternoon, planted in the center were not exposed to sunburn because they were exposed to direct 

sunlight. It should be noted that on such hot summer days the umbrellas of young plants are 

deformed, they have lost their decorative properties. With the beginning of the second vegetation 

period in August, the umbrellas of the plants were restored (Figure 3). Maintaining a temperature of 

22ï24 ÁC in greenhouse conditions from April to the second decade of October had a positive effect 

on plant productivity. In the course of the research, it was found out that in Absheron conditions, 

plants shed their leaves in a greenhouse at a temperature below 14 ÁC.  

Irrigation of Jacaranda mimosifolia D. Don species should be from time to time when the 

topsoil dries. In Absheron conditions, irrigation should be reduced in the period of leaf change, in 

spring (MarchïApril), autumn (SeptemberïOctober) [4]. It should be noted that in the area where 

Jacaranda mimosifolia is grown in a greenhouse the water should be soft and kept for a day before 

watering. Jacaranda mimosifolia is grown in tropical conditions, so air humidity should be high. 

When transplanting plants to the open area, it is advisable to give expanded clay and peat to the 

lower part for better ventilation of the root system. It is better to plant the seedlings in 9ï11 cm pots 

1ï2 months before transplanting. Once the plant is fully recovered in the pot, move it to the selected 

area. 

It is advisable to use spraying method for watering of annual seedlings. Jacaranda 

mimosifolia should be fed periodically and provided with complex mineral fertilizers. Fertilization 

is stopped in winter and autumn, when the first sprouts of leaves are formed. In the open area, it 

gradually sheds its leaves in winter and early autumn and re-enters the leafing phase in spring. 

Cultivation of the species in a well-lit place allows more young leaves to form. The age of the plant 
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does not affect its beauty. However, in the lower parts of older samples the leaves fall off quickly. In 

the pruning of the species, it is possible to give different shapes by pruning its beautiful umbrellas 

and developed shoots of leaf edges. Nevertheless, the plant recovers quickly. For transplanting the 

plant drainage soil, sand, peat and compost should be prepared in the area. The plant grows well in 

this area and adapts quickly to this area. Pruning is carried out in the spring. 
 

 

 

 
 

Figure 3. Appearance of planting-stocks of Jacaranda mimosifolia D. Don. species obtained from 

cuttings (A ð in greenhouse conditions; B ð in open ground) 

 

Jacaranda is characterized as a plant resistant to diseases and pests, but in the conditions of 

Absheron, the following problems are observed when agro-technical rules are not followed: The 

sunôs rays from the south burn the plant's leaves. The leaves turn yellow due to iron deficiency. 

In physiological processes, due to lack of nutrients, the leaves turn yellow and fall off, the 

roots rot and are exposed to pests. 

To prevent the plant from fading, it is necessary to react quickly to any change in appearance. 

If the leaves are yellowed or twisted, it is necessary to determine the presence of the pest. In this 

case, the plant should be washed with insecticide, if the leaves fall off during the winter, it is a 

natural seasonal process. But when there is another time may be caused by sudden changes in 

temperature or drying of the soil. As a result of the research, it was found that the use of well water 

and stiff water in the conditions of Absheron causes reduction of the growth dynamics, development 

of the plant and become thinner in the umbrella. 

It is resistant to fungal diseases. Jacaranda mimosifolia D. Don species suffer from chlorosis 

in the leaves as a result of environmental influences, due to high calcium in the soil, lack of 

moisture, lack of magnesium, sulfur, zinc and iron in the plant. As a result, the leaves turn yellow, 

and growth is weakening. During this period, the plant should be transplanted to well-lit areas rich 

in nutrients. 
 

Results 

Studies have shown that Jacaranda mimosifolia has the ability to adapt to open and 

greenhouse conditions in Absheron ð in the autumn began to appear the first seedlings in the first 

decade of October from the seeds sown in the second decade of September in a greenhouse 

condition, were obtained 4.6% of seedlings at the end of the growing season. In the spring began to 

appear the first seedlings in the third decade of April from the seeds sown in the first decade of 

April, were obtained 5.2% of seedlings at the end of the growing season. In the second decade of 

May 20ï30 cm tall plants were transplanted to open fields. At the end of the growing season the 
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length of the compound leaves of annual plants reached 14Ĭ15 cm. Plant height reached 1.2 m in 

height, 1.2ï1.5 mm in diameter, stalks reached 16 cm in length, 0.2 cm in width. There are 

20 leafstalks on 1 leaf. Keeping the temperature in the greenhouse at 22-24 ÁC from April to the 

second decade of October had a positive effect on plant productivity. As a result of the research, it 

was found that in Absheron conditions the plant shed their leaves in the greenhouse at a temperature 

below 14 ÁC. As a result of the research, it was found that Jacaranda mimosifolia has the ability to 

adapt to open and greenhouse conditions in Absheron, it is profitable to use such an ornamental 

plant in the construction of parks and gardens, in decoration of offices and interiors. Jacaranda 

mimosifolia characterized although as a disease and pest resistant plant, but in the conditions of 

Absheron, some problems are observed in the species if the agro-technical rules are not followed: 

due to the lack of iron, the leaves turn yellow, and the sunôs rays from the south burn the leaves of 

the plant. In physiological processes, due to lack of nutrients, the leaves turn yellow and fall off, the 

roots rot and are exposed to pests. 
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THE ROLE OF DOMESTIC CARNIVORES IN THE FORMATION 

OF PARASITIC FOCI IN THE TERRITORY OF AZERBAIJAN 
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ʈʆʃʔ ɼʆʄɸʐʅʀʍ ʇʃʆʊʆʗɼʅʓʍ ɾʀɺʆʊʅʓʍ 

ɺ ʆɹʈɸɿʆɺɸʅʀʀ ʇɸʈɸɿʀʊɸʈʅʓʍ ʆʏɸɻʆɺ ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ 

 

Éʀʙʨʘʛʠʤʦʚʘ ʈ. ʐ., ORCID: 0000-0003-4921-4811, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʟʦʦʣʦʛʠʠ 

ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, ibrahimova_reyhan@bk.ru 

 

Abstract. Domestic carnivores play an important role in the transfer of pathogenic helminths 

from natural foci to synanthropic ones and in the formation of strong parasitic foci for humans and 

domestic animals. The extensiveness and powerful natural and synanthropic and mixed foci of some 

main helminth infectors of domestic carnivores have been specified. Upon studying the role of 

carnivores in the creation and improvement of foci firstly in Azerbaijan. For the first time, it was 

found out that domestic carnivores are the new host for 14 types of helminths infected with wild 

animals have also influence on mixed foci. 2 species (Gongylonema pulchrum, Mesocestoides corti) 

of 14 species of helminths assume epidemiological significance; while 5 species (Taenia cervi, 

T. krabbei, Tetratirotaenia polyacantha, Trichocephalus vulpis, Strongyloides vulpis) assume 

epizootic significance. It was found out that intermediary hosts, ecological and anthropogenous 

along with carnivorous animals have also an influence on the creation and spread of parasitic foci. 

Therefore, studying the factors that lead to the creation of parasitic foci is of practical importance. 

 

ɸʥʥʦʪʘʮʠʷ. ɼʦʤʘʰʥʠʝ ʧʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʜʘʯʝ 

ʧʘʪʦʛʝʥʥʳʭ ʛʝʣʴʤʠʥʪʦʚ ʠʟ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʚ ʩʠʥʘʥʪʨʦʧʥʳʝ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʣʴʥʳʭ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʦʯʘʛʦʚ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʦʣʠ ʧʣʦʪʦʷʜʥʳʭ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʯʘʛʦʚ ʚʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʷʚʣʝʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʛʝʣʴʤʠʥʪʦʟʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʩʠʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ, 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʦʯʘʛʦʚ. ʅʘʨʷʜʫ ʩ ʧʣʦʪʦʷʜʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʦʯʘʛʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʘʨʘʟʠʪʘʨʥʳʝ 

ʩʤʝʰʘʥʥʳʝ ʦʯʘʛʠ, ʚ ʢʦʪʦʨʳʝ ʚʦʰʣʠ 14 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ ʭʠʱʥʠʢʦʚ. ʇʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʧʘʪʦʛʝʥʥʳʤʠ ʛʝʣʴʤʠʥʪʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʚʩʧʳʰʢʠ, ʟʘʨʘʞʘʶʪ ʣʶʜʝʡ, ʠ 

ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ ʩʠʥʘʥʪʨʦʧʥʦʡ ʚʩʧʳʰʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʫ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʝʥʷʝʪʩʷ ʦʙʨʘʟ ʞʠʟʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʩʦʩʪʘʚ 

ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʞʠʚʦʪʥʦʛʦ ʚʭʦʜʷʪ ʦʧʘʩʥʳʝ ʛʝʣʴʤʠʥʪʳ, ʠʤʝʶʱʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ: ʠʟ 14 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ 2 ʚʠʜʘ (Gongylonema pulchrum, 

Mesocestoides corti) ʷʚʣʷʶʪʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ; ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

5 ʚʠʜʦʚ (Taenia cervi, T. krabbei, Tetratirotaenia polyacantha, Trichocephalus vulpis, 

Strongyloides vulpis). ʇʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʦʯʘʛʦʚ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
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ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. 

 
 

Introduction 

Having avoid spread in all parts of the republic, the domestic carnivores (stray dogs and cats) 

are primary hosts of the dangerous helminths and their carriers and transmitters. Domestic 

carnivores are of ecological, epizootological and epidemiological importance and they are main 

sources of spreading pathogen helminths in the environment and infecting humans and ruminants.  

Therefore, the domestic carnivores play an important role in creation and expansion of 

parasite foci in the different areas.  

There is some information about studying the foci of pathogen helminths in the territory of 

Azerbaijan Republic [1ï4]. However, the information is not satisfactory for the current period.  

Therefore, in consideration of the effect of some factors in creation of parasite foci 

(urbanization, anthropogenic), studying the main role of carnivorous animals is a topical issue for 

the modern era and is of practical importance.  

Natural focus is related to certain natural complexes and exists in the nature without human 

activity.  

Along with a number of factors that affecting formation of natural focus in the ecological 

zones, the helminths themselves have some properties. Sometimes dense population of animals goes 

up related to the suitable conditions in the area, so animals infect each other with certain types of 

helminths frequently. As a result of frequent infections, helminth exchange occurs among animals 

and natural parasite foci are formed with a source of infection remained in the nature.  

Professor I. A. Sadigov has determined that, wild animals play an important role in formation 

of natural foci of helminths while domestic carnivores provide suitable condition for formation of 

sinantrop foci [1].  

The locality fratures of animalôs cause formation of territorial foci in spreading of helminths.  

While studying the helminths of stray dogs in Azerbaijan, some information was obtained on 

cycle of 26 helminths found in dogs in natural foci [3]. 

Cycle of helminths in a certain territory, the capability of their eggs to live in nature for long 

period of time and sufficient development and increase of intermediary hosts in the territory cause 

constant formation of natural foci in the territories.  

It was found out when analyzing the role of domestic carnivores, intermediary hosts and other 

factors in spread of parasite worms that, these 3 factors play an important role in formation and 

storage of natural and synanthrope foci of helminth infectors in the specified territories.  

E. N. Pavlovski considered that, for formation of natural focus, there should be healthy animal 

that is sensitive to infection in the unhealthy territory, transmitter animal and ill animal for the 

helminthosis infectors. The infected domestic carnivores infect healthy animals and human with 

helminthosis infectors [5].  

Different types of intermediary hosts (insects, ruminants, rodents, fresh-water snails) provide 

formation of infection in the form of natural foci, their transmission to synanthrope environment 

and circling in a certain area. E. N. Pavlovskiôs theory about natural foci of infectious diseases 

forms the basic principle of the study of helminths infected with animal origin infectors. The 

training of ñnatural fociò included into the infectious diseases by the academic E. N. Pavlovski can 

be considered proper. Formation and spread of foci found during our study in the territory of the 
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republic comply with the infectionôs disease theory of Pavlovski. The parasite foci found comply 

with this mechanism:  

Animal infected with helminthŸtransmissive factor (intermediary host)Ÿhealthy animal 

Existence of dangerous parasite focus on the nature is dangerous for humans and domestic 

carnivores [2]. 
 
 

Material and methods 

Domestic carnivores were collected from the territories of the republic with various 

bioecological properties and studied by the method of full helminthological autopsy to determine 

the role of domestic carnivores in formation of parasite foci [6].  

The collected trematodes and cestodes were preserved in 70% ethanol, whereas nematodes 

were fixed in 4% formalin solution. To identify the species belonging of trematodes and cestodes 

alum carmine-stained slides were prepared. Nematode species were treated in solution of lactic acid 

and glycerol in a ratio 1:1. 

All helminth species were identified with the aid of MBS-6 and Olympus (Olympus SZ2 = 

ST, Olympus corporation, Japan) stereomicroscopes. 
 
 

Conclusions and discussions 

54 types of helminths have been found in domestic carnivores upon research. 4 species of 

these helminths are trematodes, 23 species are cestodes, 1 is acanthocephalus and 26 are nematodes.  

When studying the role of domestic carnivores and intermediary hosts in formation and 

expansion of focus for the first time in the territory of Azerbaijan Republic, synanthrope foci of 

echinococcosis, alveococcosis, dipilidiosis, dirofilariasis, senurosis, taeniidiosis, difillobotriosis, 

trichinosis, toxocariasis, ankilostomatosis, unsinariosis, toxocariosis hookworm have been 

determined (map). 
 

 
Figure. Synanthrope cages of major helminthic trafficked animals in Azerbaijan 

 

In all studied territories of Azerbaijan, it was found out that synanthrope focus of 
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Echinococcosis one is 12,7%; Alveococcus multilocularis one is 10,1%; Multiceps multiceps one is 

28,1%; Taenia hydatigena one is 38,5%. Powerful synanthrope focus of echinococcosis in the 

territories circulates among dogs, ruminants and humans.  

As a result of research conducted in all territories, powerful synanthrope focus of dipilidiosis 

infector was found to be 32.5%. Powerful synanthrope foci circulate among dogs, cat fleas and 

people. 2 foci of Dipylidium caninum species were found: weak-natural focus; powerful-

synanthrope focus. Synanthrope focus circulates among dog, cat fleas and humans, while natural 

foci are among wild animals and fleas. Dipilidiosis infector transmits to synanthrope focus and vice 

versa. Humans can be infected with invasion infector when they do not properly abide by sanitary 

rules. 

Upon research, 23,9% powerful synanthrope foci of dirofilariasis infectors were found mainly 

in Lankaran and Masalli regions. This is related to wide spread of Aedes and Anopheles species that 

are intermediary hosts in the territories of the regions.  

2 foci of Dirofilaria repens species have been found: invasion infector in natural focus ð 

jackal, fox, wolf and mosquitoes of Anopheles species; dog, cat, human and mosquitoes in 

synanthrope focus. Mainly mosquitoes that are intermediary hosts play an important role [7].  

Following research, along with biohelminths, Ancylostoma caninum, Uncinaria stenocephala, 

Toxascaris leonine of geohelminths have been found to have synanthrope focus in all regions of the 

territory. Since the eggs of these parasite warms reached the phase of invasion keep their ability to 

live in a natural environment (soil) for long period of time they lead humans and carnivorous 

animals to be infected with ankilostomatosis and toksokarosis. 

Ankilostomatosis and toksokarosis were found to be relatively 16,9% and 27,0% in all 

regions of Azerbaijan Republic.  

A. caninum, U. stenocephala, T. leonina, T. canis, T. mystax species circulate in natural focus 

among wild animals, and among stray dogs, domestic cats and humans in synanthrope foci. They 

can transfer from natural foci to synanthrope ones and vice versa in suitable conditions [8].  

2 types of Trichinella spiralis species were found: powerful-natural and weak-synanthrope 

foci. Invasion infectors circulate among wild domestic carnivores, swine and rodents in natural foci 

and among stray dogs, domestic swine and sometimes rodents in synanthrope foci.  

For the first time, we have found the focus of difillobotriosis in Mingachevir reservoir that 

may pose danger for humans and domestic carnivores in the future. 

To preserve biodiversity of animals in the republic, density of animals has significantly 

increased because of prohibitions imposed on hunting of wild animals. It has caused lack of food 

among animals. On the other hand, natural areas of wild domestic carnivores have narrowed, and it 

has caused difficulties for feeding of animals under the effect of anthropogenic factors 

(deforestation, cutting of bushes for expansion of farmlands and so forth).  

Such factors have led the wild animals to transfer from natural foci to synanthrope ones 

regularly for feeding of wild animals. Since such conditions last long, a mixed focus has emerged 

between natural and synanthrope foci.  

There are always helminth eggs polluted with cestodes in the mixed focus and the invasion 

exchange happens among wild and domestic carnivores. So, domestic carnivores are infected with 

helminths inherent to wild animals in mixed focus, and wild animals with helminths inherent to 

domestic carnivoreôs animals. Since such condition lasts long, these helminths have entered into the 

fauna of domestic carnivores and fauna has shaped its modern helminthological form.  

During our research, carnivorous animals have been infected with 14 types of helminths 

inherent to wild animals of mixed focus (Pl. elegans, T. parenchimatosa, T. cervi, T. krabbei, T. 
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laticollis, T. polyacantha, M. corti, G. pulchrum, A. tubaeforme, G. vulpis, T. vulpis, S. vulpis, 

A. strongylina, S. lupi) and new hosts were considered for those helminths [9]. 

 

   

 

 

 

 

 

 

 

  

 

As a result of the anthropogenic factors, the species assuming epizootic and epidemiological 

significance have included in the newly formed helminth fauna of the domestic carnivores. 

2 (Gongylonema pulchrum, Mesocestoides corti) of 14 species of helminths assume 

epidemiological significance; while 5 species (T. cervi, T. krabbei, T. polyacantha, T. vulpis, 

S. vulpis) assume epizootic significance. 

Stray dogs and domestic cats shall infect domestic ruminant animals and humans in 

synanthrope focus with pathogen helminths infected from mixed focus. 

So, it was found after long-time parasitological explorations that, along with carnivorous 

animals, intermediary hosts, complex ecological and anthropogenous factors have significant role in 

formation of main natural, synanthrope and mixed parasite foci in those areas.  

Therefore, disruption of the ways of cycle of main helminth infectors, formation of new foci 

and their widespread shall be prevented in the natural, synanthrope and mixed focus that exist in the 

territory of Azerbaijan. Such condition shall always stand attention.  

Separate studying of each factor that provide formation of parasite foci is of both scientific 

and practical importance. By examining these factors, it is possible to prepare preventive measures 

by scientific methods to prevent formation of parasite foci and spread of their infectors in those 

territories in future.  
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THE ROLE OF BIOTIC AND ABIOTIC FACTORS IN PREVALENCE OF CYPRINIDAE 

FISHES AND TROUT PARASITES IN THE FISH FARMS OF AZERBAIJAN 
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of Azerbaijan, Center of Agrarian Sciences and Innovations, Institute of Veterinary Research, 

Baku, Azerbaijan, a.suleymanova67@gmail.com 
 

ʈʆʃʔ ɹʀʆʊʀʏɽʉʂʀʍ ʀ ɸɹʀʆʊʀʏɽʉʂʀʍ ʌɸʂʊʆʈʆɺ  

ɺ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʀ ʇɸʈɸɿʀʊʆɺ ʂɸʈʇʆɺʓʍ ʀ ʌʆʈɽʃʀ  

ɺ ʈʓɹʆɺʆɼʅʓʍ ʍʆɿʗʁʉʊɺɸʍ ɸɿɽʈɹɸʁɼɾɸʅɸ 
 

Éʉʫʣʝʡʤʘʥʦʚʘ ɸ. ɺ., ORCID: 0000-0003-4638-5439, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ,  

ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʎʝʥʪʨ ʘʛʨʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, a.suleymanova67@gmail.com 

 

Abstract. During 2013ï2017 years biotic and abiotic of environmental conditions affecting to 

the extensiveness of invasion by causative agents of carp and trout parasitosis in fish farms in 

the territory of Azerbaijan Republic were studied. In addition, we studied the seasonal and age 

dynamics of diseases of the farm fishes. The prevalence of fish parasites infection in hot season 

(May-July) in comparison with cold month (October) was recorded. Twenty species of parasites 

from various systematical groups were found: protozoans (4 species); monogenean worms 

(3 species); cestodes (4 species); trematodes (3 species); nematodes (2 species); acanthocephalans 

(2 species); crustaceans (2 species). All investigations were conducted by considering of various 

factors affecting on production of fish. 386 specimens of carp and 415 specimens of trout were 

examined by the method of full parasitological dissection. We analyzed the physical and chemical 

conditions of water from the fish pools and other artificial basins in fish farms. In conclusion of our 

investigation the list of most pathogenic species of cultivated parasites were composed: 

Metechinorhyncnus truttae, Acanthocephalus clavulae, Paradilepis scolecina, Proteocephalus 

torulosus, Rhabdochon agnedini. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʪʝʯʝʥʠʝ 2013ï2017 ʛʛ. ʠʟʫʯʘʣʠʩʴ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʘʨʘʟʠʪʦʟʦʚ ʢʘʨʧʘ ʠ 

ʬʦʨʝʣʠ ʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʳʣʘ ʠʟʫʯʝʥʘ ʩʝʟʦʥʥʘʷ ʠ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʳʙ. 

ʆʪʤʝʯʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʟʘʨʘʞʝʥʠʷ ʨʳʙ ʧʘʨʘʟʠʪʘʤʠ ʚ ʞʘʨʢʦʝ ʚʨʝʤʷ ʛʦʜʘ (ʤʘʡ ð ʠʶʣ)ɹ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʭʦʣʦʜʥʳʤ ʤʝʩʷʮʝʤ (ʦʢʪʷʙʨʴ). ʆʙʥʘʨʫʞʝʥʦ 20 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ: ʧʨʦʩʪʝʡʰʠʝ (4 ʚʠʜʘ); ʤʦʥʦʛʝʥʝʠ ʯʝʨʚʠ (3 ʚʠʜʘ); ʮʝʩʪʦʜʳ (4 ʚʠʜʘ); 

ʪʨʝʤʘʪʦʜʳ (3 ʚʠʜʘ); ʥʝʤʘʪʦʜʳ (2 ʚʠʜʘ); ʩʢʨʝʙʥʠ (2 ʚʠʜʘ); ʨʘʢʦʦʙʨʘʟʥʳʝ (2 ʚʠʜʘ). ɺʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʳʙ. 

ʄʝʪʦʜʦʤ ʧʦʣʥʦʛʦ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʠʩʩʣʝʜʦʚʘʥʦ 386 ʵʢʟ. ʢʘʨʧʘ ʠ 415 ʵʢʟ. 

ʬʦʨʝʣʠ. ʄʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ ʠʟ ʙʘʩʩʝʡʥʦʚ ʠ ʜʨʫʛʠʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʬʝʨʤʘʭ. ʉʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʧʘʪʦʛʝʥʥʳʭ 

ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ ʨʳʙ ʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ: Metechinorhyncnus truttae, Acanthocephalus 

clavulae, Paradilepis scolecina, Proteocephalus torulosus, Rhabdochona gnedini. 
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ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, ʧʘʨʘʟʠʪʳ, ʨʳʙʳ, ʩʠʩʪʝʤʘʪʠʢʘ. 

 

Introduction 

The great attention has been paid to increasing fish stocks in Azerbaijan in recent years. In 

addition, the government and business structures is carrying out effective work in the field of fish 

breeding. Unfortunately, environmental pollution provoked some dangerous diseases in fish farms. 

Taking into account the above-mentioned facts, the epizootic situation in carp and salmon farms in 

presented investigation was determined [1]. 

Considering the negative impact of environmental factors on fish products, we decided to 

describe the parasite fauna of cyprinids and salmonids, study the causes of diseases and take 

effective control measures. The studies were carried out in fish farms; we took into account the 

biology of the parasites, the age and sex of the fish. Depending on the epizootic situation the habitat 

conditions of the parasites was considered. In addition, we described the species composition of fish 

parasites and some peculiarities in distribution of diseases. 

Because of our research, we found the following facts: the biotic and abiotic factors can 

influence on epizootic situation in the trout farms in dependence of the climatic conditions 

(temperature, physicochemical parameters of water, seasons, fish stocking density, age, etc.) and 

specific economic situation [2]. 

The emergence and spread of the disease in fish is caused by contamination of persisting 

stages in the life cycle of pathogens; by poor-quality nourishment and improper fodders; due to 

disproportion in the chemical and physical composition of water; in dependence of fish stocking 

density, etc. This complex of factors affects fish, and create a stress condition, which would be lead 

to illness. We can define it as the following equation: 
 

S + ff + sf = x, 
 

S ð host; sum of ff ð factors, including the parasitological factor, sf ð stress; x ð disease. 

Considering above-mentioned facts, specialists on fish pathology always check the degree of 

pollution of basins, measure the pH and amount of dissolved oxygen in the water, control of 

nourishment and the quantity and quality of feedstuffs; but they also must take the necessary 

preventive measures to detect diseases and parasitic fish infection. 
 

Material and Methods 

About 150 fish specimens (100 carp specimens and 50 trout specimens), collecting from the 

fish farm were examined. Parasitological investigation was conducted by using the method of full 

parasitological dissection [3]. All fishes were observed for the presence of protozoan pathogens, 

monogenean worms, cestodes, trematodes, acanthocephalans and parasitic crustaceans. 

For identification of ectoparasites scrapings were taken from the oral cavity of fishes. These 

scrapings were observed under the magnifying glass (20Ĭ) and brightfield research microscope 

MBI-3 (70Ĭ). The thin smears of peripheral blood were air-dried, fixed by absolute methyl alcohol 

and stained by Romanovsky-Giemsa. Investigations were carried out depending on the seasonal 

factors, considering ecological factors of habitat in fish farms. 

On the assumption of many diseases are directly related to changes in water parameters, the 

physicochemical properties of water samples taken from water basins were analyzed at the 
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Environmental Pollution Monitoring Center of the Ministry of Ecology and Natural Resources, the 

Sanitary Laboratory of the Center for Hygiene and Epidemiology. The results of analyzes are 

presented in Tables1ï2. 
 

Table 1.  

THE PHYSICOCHEMICAL PARAMETERS OF LAKE WATERS IN THE FISH FARMS OF TOVUZ 

 ̄ Key components Units 
Quantity of components 

Sample ̄ 1 

Date of sample collection 06.06.13 

1 Color, visual ð Colorless 

2 Odor, by organoleptic method ð Odor-free 

3 Turbidity FTU (NTU) 0 

4 Transparence cm 30 

5 Power of hydrogen, pH ð 6.9 

6 Electrical conductivity Ĭ10ī3 cm/cm 0.525 

7 Dissolved oxygen mg/l% 4.8ï55.4 

8 Hardness of water mg-eq/l 4.4 

9 Ions of calcium, Cʘ2+ mg/l 67.4 

10 Ions of magnesium, Mg2+ mg/l 12.2 

11 Ions of chloride, Clī mg/l 23.0 

12 Ions of sulphate, SO4
2ī mg/l 53.8 

13 Ions of bicarbonate, HCO3ī mg/l 268.5 

14 Ions of carbonate, CO32ī mg/l 0 

15 Ions of Na+ + K+ mg/l 42.5 

16 Total, ions × mg/l 467.4 

17 Ions of nitrite, NO2
ī mg/l 0.02 

18 Ions of nitrate, Nʆ3
ī mg/l 1.3 

19 Ions of ammonium, NH4 
+ mg/l 0.3 

20 Ions of phosphate, PO43ī mg/l 0.07 
 

Table 2.  

THE RESULTS OF PHYSICOCHEMICAL ANALYSES INWATER BASINS 

OF THE FISH FARMS OF RIVER TROUT OF ZAGATALA REGION 

 ̄ Key components Units Quantity of 

components 

Maximum Allowable 

Concentration (MAC) 

Date of sample collection 06.06.13 

1. Transparency cm 29 >30 

2. Turbidity FTU 3,20 0 

3. Electrical conductivity S/cm 0.240Ĭ 10ī3 ð 

4. Color by organoleptic method  Colorless ñ 

5. Power of hydrogen, pH  7.58 6.0ï9.0 

6. Hardness of water mg-eq /1 2.03 7.0 

7. Ions of calcium, Cʘ2+ mg/1 35.04 180.0 

8. Ions of magnesium, Mg2+ mg/1 3.52 200.0 

9. Ions of chloride, Clī mg/1 9.75 350.0 

10. Ions of sulphate, SO4
2ī mg/1 57.62 500.0 

11. Ions of nitrite, NO2
ī mg/1 0.02 3.3 

12. Ions of nitrate, Nʆ3ī mg/1 5.57 45.0 

13. Ions of ammonium, NH4 
+ mg/1 0.07 0.5 
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Results and Discussion 

The problems considering in this article have both theoretical and applied significance. Thus, 

it is impossible to provide prevention and control measures for parasites cause various infections 

without detail information about the seasonal extensiveness of invasion amongst populations of 

juvenile and adult fishes in artificial basins in fish hatcheries. 

For this purpose the volume of reservoirs, dependence from the age, density of hosts and 

seasonal factors for the following parasites of farm fishes were studied: non-specific flagellate 

parasite species Ichthyophthirius multifiliis, the causative agent of ichthyophthiriasis; parasitic 

infuzoria species Chiloodonella piscicola, the causative agent of chilodoneliosis; monogenean 

worm Dactylogyrus extensus, one of the causative agents of dactylogyrosis of carps; Gyrodactylus 

elegans, the causative agent of gyrodactylosis; and in the end, the Bothricephalus acheilognathi, the 

causative agent of disease of the same name [4ï5]. 

In consideration of inability for detailed study of above-mentioned problems, we decided to 

provide our research in following scheme. 

So, 50 fish samples of carp and trout were studied by full parasitological dissection method. 

Investigations were conducted during May-July and OctoberïDecember (25 samples for both 

periods). 

In dependence with seasonal investigations (spring-summer, autumn-winter) 20 species of 

parasites were recorded: 4 protozoan species (Costia necatrix, Chiloodonella piscicola, 

Ichthyophthirius multifiliis, Myxosoma cerebralis); 3 monogenean species (Dactylogyrus extensus, 

Gyrodactylus elegans, G. truttae); 4 species from cestodes (Bothricephalus acheilognathi, 

Paradilepis scolecina, Proteocephalus torulosus, Ligula intestinalis); 3 species of trematodes 

(Capillaria tomentosa, Diplostomum chromatophorum, Bunocotyle cingulata); 2 acanthocephalan 

species (Metechinorhyncnus truttae, Acanthocephalus clavulae); 2 species of crustacean parasites 

(Lernaea cyprinacea, Argulus foliaceus) [6ï7]. 

The key pathogen species (Ichthyophthirius multifiliis, Dactylogyrus extensus, Myxosoma 

cerebralis, Paradilepis scolecina, Proteocephalus torulosus, Rhabdochona gnedini, 

Metechinorhyncnus truttae, Acanthocephalus clavulae) have the potential epidemiological 

significance for fish farms. 

Information about the prevalence of parasites in dependence of season and age of fishes is 

presented in Figures 1ï2. This information is based on our long-term investigations [8]. 

As can be seen from the presented table, the polymastigine flagellate Costia necatrix was 

observed in two-month-old fishes in the period of MayïJuly (the extensiveness of invasion was 

equal to 33.3%). 

Chilodonella piscicola. Under yearlings of carp had extensiveness and intensity of invasion 

equal to 10% and 1.3, accordingly. We couldnôt find this parasite in autumn season. These parasites 

were not found in spring-summer months; the extensiveness and intensity of invasion in two-years-

old fishes were recorded as 24% and 1ï2 parasites per fish, accordingly. Fry trouts had 

extensiveness and intensity of invasion equal to 6.7 and 1ï2 parasites per fish, accordingly. 

Trout fries were demonstrated the lower extensiveness and intensity of invasion, 6.7% and 1ï

2 parasites per fish, accordingly. Two-years-old fries had more high level of extensiveness and 

intensity of invasion (13.5% and 1ï3 parasites per fish, accordingly). Fries and adult fishes were 

observed during warm and cold seasons. 

The extensiveness of invasion of trout by Ichthyophthirius multifiliis was equal to 33.3% in 

May-July. This parasitic ciliate wasnôt observed in under yearling fries. 

The whirling disease caused by species Myxosoma serebrale, the parasitic myxosporean 
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parasite of salmonids had extensiveness of invasion was equal to 80%. The two-years-old fishes 

were free of this parasite. The extensiveness of invasion of trout by Costia necatrix in spring season 

was equal to 13.7%. 

 

 

 

 
Figure 1. 

 
 

The extensiveness and intensity of invasion of carp fishes by monogenean species 

Dactylogyrus extensus in spring season were equal to 12% and 1ï2 parasites per fish, accordingly. 

In addition, the above-mentioned parameters of invasion in autumn season were equal 16% and 2ï8 

parasites per fish, accordingly; the underyearlling carp fishes in spring season were free of parasites. 

Two-years-old fishes in autumn had extensiveness of invasion equal to 16% and intensity of 
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invasion equal to 1ï4 parasites per fish [9]. 

 

 
 

 
Figure 2. 

 
 

Under yearling fry of carp in spring-summer months had extensiveness and intensity of 

invasion by Gyrodactylus elegans equal to 13% and 1ï5 parasites per fish, and 8% and 3ï9 fishes in 

autumn, accordingly. Unger yearling fry and three-years-old fishes of European carp had 

extensiveness and intensity of invasion equal to 8% and 1ï5 fishes, accordingly. 

The fries of trout in spring demonstrated extensiveness and intensity of invasion by 
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Gyrodactylus truttae equal to 12% and 1ï5 parasites per fish, accordingly. In autumn the 

extensiveness and intensity of invasion were equal to 8% and 3ï8, accordingly. 

In warm seasons the causative agent of bothricephalosis, tapeworm species Bothricephalus 

acheilognathi had extensiveness and intensity of invasion equal to 17% and 1ï8, accordingly. Two-

years-old fishes were free of parasites. Under yearling carp fishes in autumn and winter seasons had 

extensiveness and intensity of invasion equal to 16%, 1ï5 fishes per basin and 18%, 1ï2, 1ï5 fishes 

per basin. The same trout fries were free of tapeworms. 

The extensiveness and intensity of invasion of under yearling carp fries by Paradilepis 

scolecina in spring season were equal to 69.2% and 6ï20 fish per basin, accordingly; two-years-old 

carp fishes had above-mentioned parameters of invasion equal to 17,9% and 10ï20 parasites per 

fish. We could not observe this parasite in adult carp and trout fishes. 

The extensiveness and intensity of invasion of carps by tapeworm species Proteocephalus 

torulosusin spring season were equal to 47,8% and 6ï25 parasites per fish. The two-years fishes 

were free of parasites. Also, we could not find this parasite in carp and trout fishes. 

The one- and two-years-old carps were free of tapeworm species Ligula intestinalis. The 

intermediate host of this helminth inhabits in water fleas. Larvae of this parasite infects the fry. The 

plerocercoid stage of L. intestinalis develops in abdominal cavity of fish during 10ï14 months. This 

stage can persist in abdominal cavity about 3 years. Due to these details in life cycle of Ligula 

intestinalis we found mature and immature helminths in abdominal cavity of infected fishes. So, the 

extensiveness and intensity of invasion of carps by L. intestinalis in spring were equal to 30.4% and 

1ï2 parasites per fish, accordingly. Two-years-old fishes had extensiveness and intensity of 

invasion equal to 17% and 1ï1 per basin. We could not find this parasite in other species of farm 

fishes. 

We found the nematode pathogen species, Capillaria tomentosa in spring season only in 

under yearling fries of carp and European carp. The extensiveness and intensity of invasion were 

equal to 3.6%, 7% and 2ï3, 2ï2 parasites per fish, accordingly. The two-years-old fishes were free 

of parasites. 

During spring and summer seasons the trematode species Diplostomum chromatophorum was 

found in under yearling and three-years-old fry of carp and European carp. The extensiveness and 

intensity of invasion of carps by this parasite were equal to 6.8%, 6.9% and 3ï9, 6ï9 parasites per 

fish, accordingly. We could not find parasites in three-years-old fishes of carp in cold seasons [10]. 

The extensiveness of invasion of fry and two-years-old trout by fish trematode Bunocotyle 

cingulata were equal to 29% and 25%. 

The extensiveness and intensity of invasion of trout fry by nematode species Rhabdochona 

gnedini in spring season were equal to 47.3% and 1ï27 parasites per fish, accordingly. Two-years-

old fishes were free of parasites. 

The extensiveness and intensity of invasion of under yearling carps by trematode parasite 

Porrocaceum reticulatum in warm season were equal to 23% and 9ï11 parasites per fish, 

accordingly and in winter were equal to 26% and 5ï15 fishes per basin. 

Trout fry in spring had extensiveness and intensity of invasion by acanthocephalan parasite 

species Metechinorhynchus truttae equal to 78.9% and 21ï60 parasites per fish. In addition, 

underyearling fry in autumn had extensiveness and intensity of invasion equal to 60.9% and 15ï52 

parasites per fish. Two-years-old trouts in autumn demonstrated the extensiveness and intensity of 

invasion by Acanthocephalus clavulae equal to 58% and 10-47 parasites per fish. 

The intermediate host for causative agent of acanthocephalosis is amphipods. These 

crustaceans swallow the eggs of parasite in water environment. The acanthocephalan larva, acanthor 
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reaches abdominal cavity of fish. Then larvae develop to pre-acanthor and invasive acanthella stage 

of life cycle. 

When fish swallow the amphipod host causative agent of acathocephallosis can infect it. The 

under yearling fry of carp species Lernaea cyprinacea demonstrated the low level of invasion by 

acanthocephalans in spring-summer season. The extensiveness and intensity of invasion of infected 

fishes were equal to 9% and 1ï5 parasites per fish, accordingly. Two-years-old fishes were free of 

parasites. We could not find this acanthocephalan species in trout fishes. 

The under yearling fry of carp and European carp in warm season had extensiveness and 

intensity of invasion by Argulus foliaceus equal to 20%, 18% and 1ï4, 1ï4 parasites per fish. 

During comparative investigation of parasite fauna in trout farms we noted the prevalence of 

two parasitic species, Ichthyophthirius multifiliis (33.3%) and C. necatrix (33.5%). The highest 

level of extensiveness of invasion (80%) were registered in Zagatala trout farm. 

There was no heavy mortality in fish fry. The highest level of extensiveness and intensity of 

invasion of fishes by parasites were found in warm seasons. The invasion of fishes by protozoan 

parasite C. necatrix had reached to maximum level since March to May in warm season and in 

September in autumn. 

We had observed infection by various parasites in salmonids since birth of fries. During 

6 month the level of extensiveness and intensity of invasion by several species of parasites was 

increasing and had reached maximum in two-years-old fishes. For example, extensiveness of 

invasion of fishes by acanthocephalans was equal to 60.9ï58.8% in two-years-old fishes. 

 

Conclusions 

A seasonal study of fish parasite invasion found that the main high extensiveness and intensity 

of infestation occurs in the warmer months of the year. According to our investigation, the infection 

of trout fry occurs in the first days of their life; during the 6 months the intensity and intensity of 

infection with different species of parasites gradually increases and reaches a maximum in two-

years-old fishes. 

The parasitic ciliate Ichthyophthirius multifiliis (extensiveness of invasion 33.3%) and 

polymastigine flagellate C. necatrix (extensiveness of invasion 33.5%) are the most common 

parasitic species in trout farms in Azerbaijan. In addition, the most pathogenic species of fishes in 

above-mentioned farms were recorded (Metechinorhyncnus truttae, Acanthocephalus clavulae, 

Paradilepis scolecina, Proteocephalus torulosus, Rhabdochona gnedini). 

The ecological factors influencing the prevalence of parasitoses in fish farms were revealed. 

Visual monitoring of the water samples was demonstrated that the water in these pools was clear, 

odorless and colorless. The content of the main ions (Ca2+, Mg2+, Clī, SO4
2ī) and biogenic 

substances (NO2
ī, NO3, NH4) in the water samples was record within the normal range. Thereby, 

we evaluated the water samples as pure. 

As a result of the work carried out, we have given an epizootic assessment of the investigated 

fish farms. Preventive measures have been taken to control fish diseases. 
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INFLUENCE OF THE NATURAL-GEOGRAPHICAL LOCATION 

OF THE SURKHANDARYA REGION ON THE PLACEMENT OF SETTLEMENTS 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʀʟʫʯʝʥʳ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʪʘʨʠʬ, ʥʘʩʝʣʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʠʩʪʦʨʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʣ. ɺ 

ʩʚʷʟʠ ʩ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʨʘʟʜʝʣʝʥʠʝ ʩʝʣʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ, ʝʛʦ ʩʪʨʫʢʪʫʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɺ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʚ 

ʦʩʥʦʚʥʦʤ ʩʝʣʘ ʙʦʣʝʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚʜʦʣʴ ʨʫʯʴʝʚ ʠ ʨʦʜʥʠʢʦʚ. ɼʨʝʚʥʠʝ ʜʝʨʝʚʥʠ ʩʦʩʪʦʷʪ 

ʠʟ ʩʝʟʦʥʥʳʭ ʧʦʩʝʣʝʥʠʡ, ʦʪʨʘʞʘʶʪ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʨʝʚʝʥʴ ʚ ʚʳʩʦʢʦʛʦʨʴʝ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʤʝʩʪʥʦʩʪʠ.  

 

Abstract. The article examines the influence of natural and geographical factors on the 

location of settlements in Surkhandarya region from a scientific point of view. The structure of the 

surface of the Surkhandarya region, the natural geographic tariff, the population and the number of 

settlements, the historical formation of villages have been studied. In connection with the 

multinationality of the population in the region, it is natural to divide the village into certain groups, 

its structural structure and distribution. In mountainous areas, villages are generally more 

concentrated along streams and springs. Ancient villages consist of seasonal settlements, reflecting 

the study of the reasons for the location of villages in the highlands, socio-economic, geographical 

factors, as well as the level of development of the area. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʨʝʛʠʦʥ, ʦʘʟʠʩ, ʛʦʨʦʜ, ʜʝʨʝʚʥʷ, ʧʦʩʝʣʦʢ, ʛʦʨʥʳʝ ʨʘʡʦʥʳ, ʧʦʩʝʣʝʥʠʝ, 

ʪʝʨʨʠʪʦʨʠʷ, ʭʦʟʷʡʩʪʚʦ, ʛʦʨʘ, ʨʘʚʥʠʥʘ, ʥʘʩʝʣʝʥʠʝ, ʵʪʥʦʩ, ʧʣʝʤʷ, ʥʘʨʦʜ, ʤʝʩʪʥʦʩʪʴ. 

 

Keywords: region, oasis, city, village, settlement, mountainous areas, settlement, territory, 

economy, mountain, plain, population, ethnos, tribe, people. 
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ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɽʝ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʣʠʥ rʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʢ ʐʝʨʘʙʘʜʜʘʨʴʷ ʠ ʉʫʨʭʘʥʜʘʨʴʷ. ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʜʦʣʠʥʘ 

ð ɻ ʪʦ ʨʘʚʥʠʥʳ, ʩʫʭʠʝ ʧʫʩʪʳʥʠ ʠ ʧʨʝʜʛʦʨʴʷ, ʙʦʛʘʪʳʝ ʧʦʜʟʝʤʥʳʤʠ ʠ ʥʘʟʝʤʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʍʦʣʤʠʩʪʘ ̫ʤʝʩʪʥʦʩʪ ɹʩʥʠʞʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ 

ʨʘʚʥʠʥʫ. ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʜʦʣʠʥʘ ʦʢʨʫʞʝʥʘ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʛʦʨʥʳʤʠ ʭʨʝʙʪʘʤʠ, ʩ ʢʦʪʦʨʳʭ 

ʪʝʢʫʪ ʊʦʧʘʣʘʥʛ, ʍʦʜʞʘʫʣʢʘʥ, ʐʝʨʘʙʘʜ ʠ ʜʨ. ʨʝʢʠ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʛʠʦʥʦʤ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ɽʱʝ ʦʜʥʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʛʦ ʦʘʟʠʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʘʬʛʘʥʩʢʠʡ ʚʝʪʝʨ ʜʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ 

ʫʩʠʣʠʚʘʶʪʩʷ ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʧʦʨʘʞʘʶʱʠʝ ʨʘʩʪʝʥʠʷ ʠ ʧʦʯʚʫ. 

ɼʣʷ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʞʘʨʢʠʡ ʠ ʩʫʭʦʡ ʢʣʠʤʘʪ, ʢʦʪʦʨʳʡ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʦʨʦʰʝʥʠʠ. ʄʝʩʪʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʨʝʣʴʝʬʦʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. ɿʜʝʩʴ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʯʚ: ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ, ʙʝʩʧʣʦʜʥʳʝ, ʙʝʩʧʣʦʜʥʦ-

ʣʫʛʦʚʳʝ, ʧʝʩʯʘʥʳʝ, ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ʠ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ. ɹʣʘʛʦʧʨʠʷʪʥʳʡ ʢʣʠʤʘʪ, 

ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ ʠ ʥʘʣʠʯʠʝ ʨʝʢ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʊʝʨʨʠʪʦʨʠʶ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʧʨʠʨʦʜʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʛʦʨʥʳʝ ʠ ʧʨʝʜʛʦʨʥʳʝ, ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ, 

ʩʪʝʧʥʳʝ ʟʝʤʣʠ. ɺ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʥʘʩʝʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʠʤʘʝʪʩʷ ʩʝʣʴʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ ʙʝʟ ʦʨʦʰʝʥʠʷ. 

ʅʝʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ. ʂ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ 

ʛʣʠʥʠʩʪʳʝ ʩʤʝʰʘʥʥʳʝ ʞʝʣʪʳʝ ʧʦʯʚʳ ʥʘ ʚʳʩʦʪʝ 400ï700 ʤ ʥʘʜ ʫ. ʤ., ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʦʩʘʜʢʘʤʠ 250ï300  ʤʤ [1]. ɺʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʧʦʯʚ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 700ï1500  ʤ ʥʘʜ 

ʫ. ʤ. ʩ ʢʨʘʩʥʳʤʠ ʠ ʞʝʣʪʳʤʠ ʧʦʯʚʘʤʠ, ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ 300ï

400  ʤʤ ʚ ʛʦʜ). ʊʨʝʪʴʷ ʢʘʪʝʛʦʨʠʷ ʥʝʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 1500 ʤ ʥʘʜ 

ʫ. ʤ., ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 500 ʤʤ/ʛʦʜ [2]. ʕʪʠ ʟʘʩʫʰʣʠʚʳʝ ʟʝʤʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʠ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʨʝʜʛʦʨʴʷʭ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʛʨʦʪʝʭʥʠʢʠ. 

ɺ ʪʘʢʠʭ ʤʝʩʪʥʦʩʪʷʭ ʪʘʢʞʝ ʨʘʟʚʠʪʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. ʈʘʟʚʠʪʠʶ ʵʪʦʡ ʦʪʨʘʩʣʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʦʥʘʣʴʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɿʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʚʳʩʦʪʝ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʧʝʨʚʘʷ ʧʫʩʪʳʥʥʘʷ ʟʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 500ï600 ʤ ʥʘʜ ʫ. ʤ., ʚʳʩʦʪʘ ʭʦʣʤʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 400ï1200 ʤ; ʛʦʨʳ (ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ) ʦʪ 880ï1000 ʤ ʜʦ 2000 ʤ; ʛʦʨʥʳʝ ʧʘʩʪʙʠʱʘ 

ʚʳʰʝ 2000 ʤ. ɺ ʮʝʣʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʩʪʥʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [3]. 

 

ɼʣ ̫ʨʘʚʥʠʥ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʴʰʠʝ ʧʦʩʝʣʝʥʠʷ ʛʜʝ ʥʘʩʝʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʠʤʘʣʦʩʴ 

ʟʝʤʣʝʜʝʣʠʝʤ ʠ ʩʘʜʦʚʦʜʩʪʚʦʤ. ʅʘʧʨʠʤʝʨ, ɸʚʣʦʜ, ʉʘʨʠʘʩʠʷ, ʇʘʩʫʨʭʠ, ɼʝʨʙʝʥʜ, ʈʘʙʦʪ, 

ʏʠʣʘʥʟʘʨ, ɼʘʭʥʘʠʜʞʦʤ, ʊʠʣʣʘʢʘʤʘʨ, ʍʦʜʞʘʙʫʣʛʘʥ, ʄʫʥʯʦʢ, ʉʘʡʨʘʙ, ʇʫʣʭʦʢʠʤ ʠ ʜʨʫʛʠʝ. 

ʉʝʣʘ, ʥʘʩʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʨʘʚʥʠʥʥʳʭ, ʥʦ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ (ʧʫʩʪʳʥʷʭ ʠ ʩʪʝʧʷʭ). ɺ ʪʘʢʠʭ ʤʝʩʪʘʭ ʩʝʣʘ 

ʥʝʙʦʣʴʰʠʝ ʠ ʥʘʭʦʜʷʪʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʚ ʦʩʥʦʚʥʦʤ ʫ ʢʦʣʦʜʮʝʚ: ɸʞʨʠʤ, ʂʫʯʢʘʢ, 

ʊʘʥʛʠʤʫʰ, ʂʦʬʨʫʥ, ʍʫʞʘʜʠʷʢ, ʐʫʨʦʙ, ʌʦʪʤʘʙʫʣʦʢ, ʇʠʪʦʚ, ɽʤʯʠ, ʋʟʫʥ ʢʫʜʫʢ, ɹʝʰʵʨʢʘʢ, 

ʇʘʥʞʦʙ, ʋʨʪʘʙʫʟ, ʀʥʢʘʙʦʜ, ɼʘʰʪʠʛʦʟ, ʂʫʢʙʝʣʠ ʠ ʜʨʫʛʠʝ. 
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ɺ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʩʝʣʘ, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʨʝʢ ʠ ʨʦʜʥʠʢʦʚ: ʊʫʜʘ, ʍʦʤʢʦʥ, 

ʅʘʟʘʨʠ, ʆʣʘʯʦʧʦʥ, ʗʢʢʘʪʦʣ, ɻʫʤʘʪʘʢ, ɼʝʭʠʙʦʣʦ, ʂʫʨʛʦʥʯʘ, ɼʫʦʙʘ, ʉʘʡʨʘʢ, ʂʝʥʪʘʣʘ, 

ʂʠʟʠʣʥʘʚʫʨ, ʄʘʯʘʡ, ʗʣʛʠʟʙʫʣʦʢ, ʆʢʞʘʨ, ʄʠʨʢʦʨʘʢʫʟ, ʉʘʨʠʢʘʤʠʰ, ʇʫʜʠʥʘ, ʆʤʦʥʭʦʥʘ, 

ʂʫʰʙʫʣʦʢ, ʏʘʛʘʥ, ʉʝʣʠ-ʙʝʣʠ, ʕʛʘʨʯʠ, ʋʨʠʢʣʠ, ʆʢʙʫʣʦʢ ʠ ʜʨʫʛʠʝ [4]. ʆʩʥʦʚʥʦʝ ʥʘʩʝʣʝʥʠʝ 

ʛʦʨʦʜʘ ɹʘʡʩʫʥ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʙʘʩʩʝʡʥʝ ɹʦʡʩʫʥʜʘʨʴʠ, ʠ 14 ʦʢʨʝʩʪʥʳʭ ʩʝʣ ʩʦʩʪʘʚʣʷʣʠ 

ʪʘʜʞʠʢʩʢʠʝ ʯʠʛʘʪʘʠ. ɹʘʡʩʫʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʜʦʣʠʥʝ ʥʝʙʦʣʴʰʦʡ ʛʦʨʥʦʡ ʨʝʢʠ. ʉʝʣʘ ɸʚʣʦʜ, 

ʉʘʨʠʦʩʠʷ, ʂʫʯʢʘʢ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʝʯʥʦʡ ʜʦʣʠʥʝ, ʦʩʪʘʣʴʥʳʝ ʩʝʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ 

ʜʚʫʭ ʢʘʥʘʣʦʚ, ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʨʝʢʠ. 

ɸʨrʢ ʇʘʩʫʨʭʠ ʧʨʦʪʝʢʘʷ ʯʝʨʝʟ ʩʝʣʘ ʇʘʩʫʨʭʠ, ʂʫʨʛʦʥʯʘ, ʂʦʨʘʙʫʡʠʥ, ɹʠʙʠʰʠʨʠʥ, 

ʄʠʨʢʦʨʘʢʫʟ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ, ʘ ʘʨʢr ʐʘʡʠʪ ʨʘʩʧʦʣʦʞʝʥʳʡ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ 

ʦʨʦʰʘʣʠ ʩʝʣʘ ʐʘʡʠʪ, ɹʦʛʠʙʘʣʦ, ʏʠʥʦʨ, ʂʠʟʠʣʢʦʨʝʟ, ʇʦʡʛʘʙʦʰʠ, ʂʫʢʯʠ, ʐʫʨʩʦʡ, ɻʘʟʘ. ʉʝʣʘ 

ɹʠʙʠʰʠʨʠʥ, ʂʦʯʢʘʢ, ɹʦʛʠʙʘʣʦ, ʏʠʥʦʨ ʠ ʂʦʢʯʠ ʙʳʣʠ ʟʘʩʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʘʜʞʠʢʘʤʠ. 

ʇʦʤʠʤʦ ʪʘʜʞʠʢʩʢʠʭ ʭʫʞʘ ʠ ʯʠʛʘʪʘʝʚ, ʚ ʩʝʣʘʭ ɸʚʣʦʜ ʠ ʇʘʩʫʨʭʠ ʧʨʦʞʠʚʘʣʠ ʫʟʙʝʢʩʢʠʝ ʪʦʢʯʠ. 

ɺ ʩʝʣʘʭ ʐʘʡʠʪ, ɻʘʟʘ, ʇʦʡʛʘʙʦʰʠ, ʐʫʨʩʦʡ, ʂʘʨʘʙʫʡʠʥ ʞʠʣʠ ʪʘʜʞʠʢʩʢʠʝ ʯʠʛʘʪʘʠ ʩ 

ʫʟʙʝʢʩʢʠʤʠ ʢʫʥʛʠʨʘʪʘʤʠ [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʘ ʦʙʣʘʩʪʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʝʣʴʩʢʠʝ ʩʦʚʝʪʳ ʠ ʤʘʭʘʣʣʠ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʤʘʭʘʣʣʝʡ ʚ ʜʝʨʝʚʥʶ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʥʘʩʝʣʝʥʠʝ ʟʘʥʠʤʘʣʦʩʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠʥʘʜʣʝʞʘʣʦ ʢ 

ʧʣʝʤʝʥʠ, ʧʠʣʦ ʚʦʜʫ ʠʟ ʘʨʳʢʘ, ʚʤʝʩʪʝ ʧʨʦʚʦʜʠʣʦ ʭʘʰʘʨʳ, ʩʚʘʜʴʙʳ ʠ ʮʝʨʝʤʦʥʠʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɼʝʨʝʚʥʷ ð ɻ ʪʦ ʩʦʮʠʘʣʴʥʘʷ ʠ ʠʩʪʦʨʠʯʝʩʢʘʷ ʷʯʝʡʢʘ ʣʶʜʝʡ. ʀʭ ʧʦʷʚʣʝʥʠʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʪʨʫʜʘ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʨʦʩʪʘ 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʫʨʙʘʥʠʟʘʮʠʠ ʤʠʛʨʘʮʠʷ ʧʦʚʣʠʷʣʘ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʩʝʣ ɹʘʡʩʫʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʅʘʧʨʠʤʝʨ, ʚ 1920-ʝ ʛʦʜʳ ʚ ɹʘʡʩʫʥʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʦ 

201 ʧʦʩʝʣʝʥʠʝ, ʘ ʢ 1935 ʛ. ð 165 ʧʦʩʝʣʝʥʠʡ. ɺ 2009 ʛ. ʙʳʣʦ ʟʘʩʝʣʝʥʦ 72 ʩʝʣʘ 

(https://www.stat.uz/ru/). ɼʦʣʷ ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʤʝʡ 

ʧʨʦʞʠʚʘʝʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ɼʨʝʚʥʠʝ ʧʦʩʝʣʝʥʠʷ ʚʦʟʥʠʢʘʣʠ ʢʘʢ ʩʝʟʦʥʥʳʝ, ʢʘʢ ʤʝʩʪʘ, ʛʜʝ ʣʶʜʠ ʞʠʣʠ ʟʠʤʦʡ. 

ʇʦʩʪʝʧʝʥʥʦ ʚʦʟʥʠʢʣʦ ʟʝʤʣʝʜʝʣʠʝ, ʘ ʥʝʙʦʣʴʰʠʝ ʧʦʩʝʣʝʥʠ ̫ʩʪʘʣʠ ʥʘʟʳʚʘʪʴʩʷ ʜʝʨʝʚʥʷʤʠ [6]. 

ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʙʳʪʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʣʝʤʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ 

ʩʦʭʨʘʥʷʣʠʩʴ ʜʘʞʝ ʚ ʧʝʨʠʦʜ ʨʘʩʩʝʣʝʥʠʷ, ʠ ʦʜʥʦ ʧʣʝʤʷ ʦʩʝʜʘʣʦ ʚ ʦʜʥʦʤ ʧʦʩʝʣʝʥʠʠ. ʅʘʧʨʠʤʝʨ, 

ʂʘʨʘʙʦʡʠʥ ʚ ɹʘʡʩʫʥʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʧʣʝʤʝʥʝʤ ʢʫʥʛʠʨʘʪʦʚ. ɹʳʣʠ ʪʘʢʞʝ ʧʦʩʝʣʝʥʠʷ 

ʥʘ ʢʘʨʘʚʘʥʥʳʭ ʧʫʪʷʭ ʠ ʨʝʯʥʳʭ ʧʝʨʝʧʨʘʚʘʭ. ʅʘʧʨʠʤʝʨ, ɼʘʨʙʘʥʜ, ʈʘʙʦʪ, ʆʢʜʞʘʨ, ʂʘʡʨʦʢ ʠ 

ʜʨʫʛʠʝ. ʈʝʤʝʩʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʟʥʠʢʘʣʦ ʚʤʝʩʪʝ ʩ ʨʘʟʚʠʪʠʝʤ ʪʦʨʛʦʚʣʠ, ʘ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʥʘʯʘʣʦ ʦʪʜʝʣʷʪʴʩʷ. ʈʘʥʴʰʝ ʜʝʨʝʚʥʷʤʠ ʫʧʨʘʚʣʷʣ ʣʠʜʝʨ ʦʙʱʠʥʳ, ʟʘʪʝʤ ʠʟʙʠʨʘʝʤʳʡ 

ʩʪʘʨʝʡʰʠʥʘ ʦʙʱʠʥʳ ʠʣʠ ʩʦʙʨʘʥʠʝ ʦʙʱʠʥʳ. ɺʥʝʰʥʠʡ ʚʠʜ ʧʦʩʝʣʝʥʠʡ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ 

ʤʝʥʷʣʩʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʡʩʫʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ XïXIII ʚʝʢʘʭ ʦʙʨʘʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʩʝʣʝʥʠʷ ʢʘʢ 

ʄʫʥʯʦʢʪʝʧʘ, ɹʦʟʦʨʪʝʧʘ, ʍʠʩʦʨʪʝʧʘ, ʆʢʜʞʘʨ, ʂʫʨʛʘʥʠ ʙʦʣʦ, ʆʢʪʝʧʘ, ʊʦʨʘ, ɻʠʰʪʝʧʘ, ʂʦʬʨʫʥ. 

ʉʦʛʣʘʩʥʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʘʤ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʵʪʠʭ ʧʦʩʝʣʝʥʠʡ ʩʦʚʧʘʣʦ ʩ ʥʘʰʝʩʪʚʠʝʤ 

ʏʠʥʛʠʩʭʘʥʘ. ɺʦ ʚʨʝʤʝʥʘ ʊʠʤʫʨʠʜʦʚ ʚ ʵʪʠʭ ʧʦʩʝʣʝʥʠʷʭ ʩʥʦʚʘ ʥʘʯʘʣʘʩʴ ʞʠʟʥʴ. ʉʦʛʣʘʩʥʦ 

ʠʩʪʦʯʥʠʢʘʤ XIX ʚʝʢʘ, ʥʘʩʝʣʝʥʠʝ ɹʘʡʩʫʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʣʦ 5000 ʯʝʣʦʚʝʢ. ʇʦ ʜʘʥʥʳʤ ʥʘ 

2004 ʛ., 63,5% ʥʘʩʝʣʝʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʦʞʠʚʘʣʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʙʣʠʟʦʢ ʢ 11% ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, 12% ð ʚ ɻʝʨʤʘʥʠʠ ʠ 21% ð ʚ ʉʐɸ. 
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ʇʘʩʫʨʭʠ ð ʧʦʩʝʣʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ. ʅʘʩʝʣʝʥʠʝ ʟʘʥʠʤʘʝʪʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ, 

ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʩʘʜʦʚʦʜʩʪʚʦʤ. ʀʟ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʦʯʝʥʴ ʭʦʨʦʰʠ ʠ ʩʣʘʜʢʠ 

ʪʘʡʬʠ, ʧʝʩʘʙʘʥʜ, ʜʞʦʚʫʟ. ɿʘʩʪʨʦʡʢʘ ʧʣʦʪʥʘ.̫ ɺʦʜʘ ʧʦʩʪʫʧʘʝʪ ʠʟ ɹʘʡʩʫʥʩʘʷ (ʍʘʥʛʘʨʦʥʩʘʡ). 

ʇʘʩʫʨʭʠ ð ʥʠʟʢʠʡ ʉʫʨʭʠ (ʥʠʞʥʠʡ ʉʫʨʭʠ) ʩʣʦʚʦ ʉʫʨʭʠ ð ɻ ʪʦ ʧʝʨʩʠʜʩʢʦʝ ʥʘʟʚʘʥʠʝ 

ʢʨʘʩʥʦʚʘʪʦʛʦ ʭʦʣʤʘ. ʅʝʢʦʪʦʨʳʝ ʣʶʜʠ ʧʦʥʠʤʘʶʪ ʵʪʦ ʥʘʟʚʘʥʠʝ ʢʘʢ çʩʧʠʥʘ ʢʨʘʩʥʦʛʦ ʭʦʣʤʘè. 

ɸʚʣʦʜ ð ʧʦʩʝʣʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʪʠʧʘ. ɺ ʦʩʥʦʚʥʦʤ ʪʘʤ ʞʠʚʫʪ ʪʘʜʞʠʢʩʢʠʝ ʯʠʛʘʪʘʠ. 

ɿʘʥʠʤʘʶʪʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ, ʧʯʝʣʦʚʦʜʩʪʚʦʤ, ʟʝʤʣʝʜʝʣʠʝʤ, ʩʘʜʦʚʦʜʩʪʚʦʤ, ʦʚʦʱʝʚʦʜʩʪʚʦʤ. 

ʉʦʨʪ ʤʝʩʪʥʳʭ ʙʘʡʩʫʥʩʢʠʭ ʢʨʘʩʥʳʭ ʷʙʣʦʢ ʟʥʘʤʝʥʠʪ ʩʚʦʠʤ ʚʢʫʩʦʤ. 

ʇʦʩʝʣʝʥʠʝ ʂʳʟʳʣʥʘʚʫʨ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʄʘʯʘʡʜʘʨʴʷ, ʠ ʝʛʦ ʦʩʥʦʚʥʦʝ 

ʥʘʩʝʣʝʥʠʝ ð ʛʦʨʮʳ-ʢʘʪʘʛʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʠʤʘʶʱʠʝʩʷ ʟʝʤʣʝʜʝʣʠʝʤ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ. 

ʉʘʜʦʚʦʜʩʪʚʦ ʤʝʥʝʝ ʨʘʟʚʠʪʦ, ʪʘʢ ʢʘʢ ʥʘ ʟʘʩʫʰʣʠʚʳʭ ʟʝʤʣʷʭ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʷʯʤʝʥʴ 

ʠ ʧʰʝʥʠʮʘ. ʗʯʤʝʥʴ ʦʨʦʰʘʣʠ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʦʡ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ. ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʢʦʥʝʚʦʜʩʪʚʦ (ʛʦʜʦʚʘʣʳʝ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚʝʪʚʴʶ, ʪʘʢ ʞʝ ʢʘʢ ʢʦʟʳ ʠ ʦʚʮʳ. ʂʨʫʧʥʳʡ 

ʨʦʛʘʪʳʡ ʩʢʦʪ ʚ ʦʩʥʦʚʥʦʤ ʧʘʩʫʪ ʥʘ ʧʘʩʪʙʠʱʘʭ ʋʨʠʢʣʠ ʠ ɼʞʦʙʘʷʢ. ʈʝʤʝʩʣʝʥʥʠʢʠ ʧʨʦʠʟʚʦʜʠʣʠ 

ʤʦʣʦʪʢʠ, ʩʝʜʣʘ, ʶʚʝʣʠʨʥʳʝ ʠʟʜʝʣʠʷ, ʧʣʫʛʠ, ʢʦʣʦʩʥʠʢʠ, ʛʦʥʯʘʨʥʳʝ ʩʪʘʥʢʠ. ɾʝʥʱʠʥʳ ʪʢʘʣʠ 

ʢʦʚʨʳ ʨʘʟʣʠʯʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʠʟ ʭʣʦʧʢʘ ʠ ʰʝʨʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʭʘʜʞʘʨʠ, ʯʫʤʯʫʢʢʦʟ, 

ʪʘʢʠʨ [7]. 

ʉʣʦʚʦʤ, ʚ ʫʥʠʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ, ʙʳʪʝ ʠ ʪʨʘʜʠʮʠʷʭ ʥʘʩʝʣʝʥʠʷ ʩʝʣ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʘʨʷʜʫ ʩ ʦʙʱʥʦʩʪʴʶ ʥʘʮʠʠ, ʩʦʭʨʘʥʷʶʪʩ ̫ʧʨʠʥʮʠʧʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʣʶʙʦʛʦ ʦʙʱʝʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʦʟʠʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʵʪʥʦʩʘʤʠ, ʘ ʥʘʮʠʦʥʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ 

ʈʦʩʩʠʠ. ʀʟʫʯʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʦʚ ʘʛʨʘʨʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʤʧʦʨʪʫ ʠ ʵʢʩʧʦʨʪʫ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɺʝʜʫʱʠʤʠ 

ʨʝʛʠʦʥʘʤʠ ʚ ʚʘʣʦʚʦʤ ʩʙʦʨʝ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 2020 ʛ. ̫ ʚʣʷʶʪʩʷ ʈʦʩʪʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ʆʩʥʦʚʘ ʵʢʩʧʦʨʪʘ ʟʣʘʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʰʝʥʠʮʝʡ, ʝʝ ʜʦʣʷ ʚ 

ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ 79,1%. ʂʨʫʧʥʝʡʰʠʡ ʧʦʢʫʧʘʪʝʣ ɹʨʦʩʩʠʡʩʢʦʛʦ ʷʯʤʝʥʷ 

(46,7%) ð ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʢʫʢʫʨʫʟʳ ð ʊʫʨʮʠʷ ʠ ɺʴʝʪʥʘʤ. 

 

Abstract. The article presents an analysis of the dynamics of the agricultural sector of 

the Russian economy. The priority directions of development of the main segments of 

the agricultural economy are studied. Data on the import and export of grain crops are presented. 

The leading regions in the gross harvest of grain and leguminous crops in 2020 are the Rostov 

Region and the Krasnodar Territory. The basis of cereal exports is wheat, its share in the total 

volume in 2020 amounted to 79.1%. The largest buyer of Russian barley (46.7%) is Saudi Arabia, 

corn is Turkey and Vietnam. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ, ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʵʢʩʧʦʨʪ, ʠʤʧʦʨʪ. 

 

Keywords: farm sector of the economy, regional development, export, import. 

 

ʋʰʝʜʰʠʡ 2020 ʛ. ʚʳʜʘʣʩʷ ʥʝʧʨʦʩʪʳʤ ʢʘʢ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ, ʪʘʢ ʠ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʇʨʦʪʠʚʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ, ʚʚʦʜʠʤʳʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʩʪʨʘʥʳ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʛʫʙʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʣʠʩʴ ʥʘ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 

ʵʢʦʥʦʤʠʢʠ. ʅʘ ʬʦʥʝ ʧʘʥʠʢʠ ʚ ʩʪʨʘʥʝ ʠ ʚ ʤʠʨʝ ʚ ʉʄʀ ʩʪʘʣʠ ʚʩʝ ʯʘʱʝ ʫʧʦʤʠʥʘʪʴʩʷ ʩʣʦʚʘ ʦ 

ʪʦʤ, ʯʪʦ ʩʪʨʘʥʫ ʞʜʝʪ ʛʦʣʦʜ ʫʞʝ ʦʩʝʥʴʶ, ʘʛʨʘʨʠʠ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʠ ʫʨʦʞʘʷ ʚ 2020 ʛ. ʥʝ ʩʪʦʠʪ 

ʞʜʘʪʴ. ʆʜʥʘʢʦ ʵʪʠ ʟʘʷʚʣʝʥʠʷ ʙʦʣʴʰʝ ʥʦʩʠʣʠ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝʞʝʣʠ ʦʪʨʘʞʘʣʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʩʪʨʘʥʳ. 

ɺ 2020 ʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʨʦʞʘʡ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʝ ʪʦʣʴʢʦ 

ʥʝ ʩʥʠʟʠʣʩʷ, ʥʦ ʠ ʧʦʯʪʠ ʜʦʩʪʠʛ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʩʪʨʘʥʳ. ɺʘʣʦʚʦʡ 
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ʩʙʦʨ ʩʦʩʪʘʚʠʣ 133,5 ʤʣʥ ʪ ʟʝʨʥʘ, ʯʪʦ ʥʘ 10,2% ʙʦʣʴʰʝ ʯʝʤ ʚ 2019 ʛ. ʠ ʚʩʝʛʦ ʥʘ 1,4% ʤʝʥʴʰʝ 

ʧʠʢʘ 2017 ʛ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ 28,6 ʮ/ʛʘ ð ʥʘ 7,1% ʙʦʣʴʰʝ, ʯʝʤ ʛʦʜʦʤ ʨʘʥʝʝ. 

ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚ 2020 ʛ. ʪʘʢʞʝ ʙʳʣʠ ʨʘʩʰʠʨʝʥʳ 

ʠ ʩʦʩʪʘʚʠʣʠ 47,9 ʤʣʥ ʛʘ, ʯʪʦ ʥʘ 2,7% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2019 ʛ. ɺ ʮʝʣʦʤ ʜʦʣʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʧʦʜ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚ ʈʦʩʩʠʠ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ ʧʦʯʪʠ 60% ʦʪ ʚʩʝʭ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʩʪʨʘʥʝ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʈʦʩʩʠʠ ʚ 2000ï2020  

ʛʛ., ʤʣʥ ʪ (ʚ ʚʝʩʝ ʧʦʩʣʝ ʜʦʨʘʙʦʪʢʠ) 

 

ʆʩʥʦʚʫ ʫʨʦʞʘʷ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʩʪʘʚʠʣʘ ʧʰʝʥʠʮʘ. ɽʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ 

ʚ 2020 ʛ. ʙʳʣ ʥʘ ʫʨʦʚʥʝ 64,4%. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. ʚʘʣʦʚʦʡ ʩʙʦʨ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 15,4% ʜʦ ʦʪʤʝʪʢʠ 85,9 ʤʣʥ ʪ. ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʚ ʩʪʨʫʢʪʫʨʝ 

ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʷʯʤʝʥʴ ʠ ʢʫʢʫʨʫʟʫ ʥʘ ʟʝʨʥʦ. 

ɺ 2020 ʛ. ʜʦʣʠ ʵʪʠʭ ʢʫʣʴʪʫʨ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 15,7% ʠ 10,4%. 

ʇʨʠ ʵʪʦʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. ʚʘʣʦʚʦʡ ʩʙʦʨ ʷʯʤʝʥʷ ʚʳʨʦʩ ʥʘ 2,2% ʠ ʩʦʩʪʘʚʠʣ 20,9 ʤʣʥ ʪ, 

ʪʦʛʜʘ ʢʘʢ ʫʨʦʞʘʡ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ, ʥʘʧʨʦʪʠʚ, ʩʦʢʨʘʪʠʣʩʷ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ ʥʘ 2,8% 

ʜʦ 13,9 ʤʣʥ ʪ. 

ɺʝʜʫʱʠʤʠ ʨʝʛʠʦʥʘʤʠ ʚ ʚʘʣʦʚʦʤ ʩʙʦʨʝ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 2020 ʛ. 

ʪʨʘʜʠʮʠʦʥʥʦ ʦʩʪʘʶʪʩʷ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ʀʭ ʩʦʚʦʢʫʧʥʘʷ ʜʦʣʷ 

ʩʦʩʪʘʚʠʣʘ 18,4% ʚʩʝʛʦ ʫʨʦʞʘʷ ʚ ʈʦʩʩʠʠ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. ʫʨʦʞʘʡ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʳʨʦʩ ʥʘ 3%, ʪʦʛʜʘ ʢʘʢ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʦʢʨʘʱʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ ʚ 2020 ʛ. ʥʘ 12,8%. ʊʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʩʷ ʚʘʣʦʚʦʡ ʩʙʦʨ ʟʝʨʥʦʚʳʭ ʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ð ʥʘ 31,4%. ɺ 

ʦʩʪʘʣʴʥʳʭ ʚʝʜʫʱʠʭ ʨʝʛʠʦʥʘʭ (TOP-10) ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ. ʊʘʢ ʜʦʣʠ 

ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʚ ʚʘʣʦʚʦʤ ʩʙʦʨʝ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʈʦʩʩʠʠ ʚ 2020 ʛ. 

ʩʦʩʪʘʚʠʣʠ: 

ïʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ð 9,3%; 

ïʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ð 9,1%; 

ïɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ ð 4,6%; 

ïʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ð 4,4%; 

ïʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ ð 4,3%; 

ïʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ ð 4,0%; 
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ïɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ð 3,9%; 

ïʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ð 3,8%; 

ïʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ð 3,2%. 

ɺ ʚʘʣʦʚʦʤ ʩʙʦʝ ʧʰʝʥʠʮʳ ʚ 2020 ʛ. ʣʠʜʠʨʦʚʘʣʠ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 

ʠ ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ. ʉʦʚʦʢʫʧʥʘʷ ʜʦʣʷ ʵʪʠʭ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʩʦʩʪʘʚʠʣʘ 26,5%. 

ʆʪʥʦʩʠʪʝʣʴʥʦ 2019 ʛ. ʫʨʦʞʘʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʷʭ ʚʳʨʦʩʣʠ ʥʘ 5,7% ʠ 20% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʘʣʦʚʦʡ ʩʙʦʨ ʧʰʝʥʠʮʳ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʫʧʘʣ ʥʘ 15,9% (ʊʘʙʣʠʮʘ).  

ɺ ʫʨʦʞʘʝ ʷʯʤʝʥʷ ʪʨʦʡʢʘ ʣʠʜʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʈʝʩʧʫʙʣʠʢʦʡ ʊʘʪʘʨʩʪʘʥ, ɺʦʨʦʥʝʞʩʢʦʡ ʠ 

ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʷʤʠ. ʉʦʚʦʢʫʧʥʘʷ ʜʦʣʷ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʚ ʫʨʦʞʘʝ ʷʯʤʝʥʷ ʚ ʩʪʨʘʥʝ ʩʦʩʪʘʚʠʣʘ 

18,2%. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛ. ʘʛʨʘʨʠʠ ʵʪʠʭ ʩʫʙʲʝʢʪʦʚ ʫʚʝʣʠʯʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 6,5%, 27,9% 

ʠ 29,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʚʘʣʦʚʦʤ ʩʙʦʨʝ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ 2020 ʛ. ʣʠʜʠʨʦʚʘʣʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʂʫʨʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʘ ʪʘʢʞʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ð 32,7% ʚʩʝʛʦ ʫʨʦʞʘʷ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ 

ʚ ʩʪʨʘʥʝ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 2019 ʛ. ʚʘʣʦʚʦʡ ʩʙʦʨ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʩʥʠʟʠʣʩʷ ʥʘ 14,3%, 

ʪʦʛʜʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʚ ʜʚʫʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 18,2% ʠ 4,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ. 

TOP-10 ʈɽɻʀʆʅʆɺ ʇʆ ɺɸʃʆɺʆʄʋ ʉɹʆʈʋ ʇʐɽʅʀʎʓ, ʗʏʄɽʅʗ ʀ ʂʋʂʋʈʋɿʓ  

ʅɸ ɿɽʈʅʆ ɺ 2020 ʛ., ʪʳʩ ʪ 

 

ʇh ʝʥʠʮʘ  ʗʯʤʝʥʴ  ʂʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ 

ʈʦʩʪʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ 

10 546 ʈʝʩʧʫʙʣʠʢʘ 

ʊʘʪʘʨʩʪʘʥ 

1 558 ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 2 156 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ 

7 796 ɺʦʨʦʥʝʞʩʢʘʷ 

ʦʙʣʘʩʪʴ 

1 185 ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 1 423 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ 

4 409 ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1 071 ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ 

966 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ʢʨʘʡ 

4 343 ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 1 061 ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ 914 

ɺʦʨʦʥʝʞʩʢʘʷ 

ʦʙʣʘʩʪʴ 

3 883 ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ 

1 035 ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 879 

ʉʘʨʘʪʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ 

3 780 ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ 1 003 ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ 845 

ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 3 250 ʈʝʩʧʫʙʣʠʢʘ 

ɹʘʰʢʦʨʪʦʩʪʘʥ 

951 ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 744 

ʊʘʤʙʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ 

2 960 ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 929 ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ 

ʆʩʝʪʠʷ-ɸʣʘʥʠʷ 

718 

ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ 2 793 ʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 712 ʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 635 

ʈʝʩʧʫʙʣʠʢʘ 

ʊʘʪʘʨʩʪʘʥ 

2 719 ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 645 ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 556 

ʇʨʦʯʠʝ 39 416 ʇʨʦʯʠʝ 10 790 ʇʨʦʯʠʝ 4 044 

ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ 

85 896 ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ 

20 939 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 13 879 

 

ʆʙʲʝʤʳ ʠʤʧʦʨʪʘ ʟʝʨʥʦʚʳʭ ʚ ʈʦʩʩʠʶ ʥʝʚʳʩʦʢʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʤʝʥʘʤʠ 

ʢʫʣʴʪʫʨ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʟʝʨʥʦʤ ʷʯʤʝʥʷ, ʢʦʪʦʨʳʡ 

ʚʚʦʟʠʪʴʩʷ ʜʣʷ ʧʠʚʦʚʘʨʝʥʠʷ. 

ɺ 2020 ʛ. ʚ ʈʦʩʩʠʶ ʙʳʣʦ ʠʤʧʦʨʪʠʨʦʚʘʥʦ ʧʦʯʪʠ 597 ʪʳʩ ʪ ʟʣʘʢʦʚ (ʛʨʫʧʧʘ ʊʅɺʕɼ 10-

ʟʣʘʢʠ). ɺ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. ʦʙʲʝʤʳ ʧʦʩʪʘʚʦʢ ʚʳʨʦʩʣʠ ʥʘ 15,8%. ʆʩʥʦʚʥʳʤʠ ʟʘʨʫʙʝʞʥʳʤʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʚʳʩʪʫʧʠʣʠ ʂʘʟʘʭʩʪʘʥ ð 228,7 ʪʳʩ ʪ (38,3% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ) ʠ ʀʥʜʠʷ ð 
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132,2 ʪʳʩ ʪ (22,1%). ʊʘʢʞʝ ʚ 2020 ʛ. ʚʦʟʦʙʥʦʚʠʣʠʩʴ ʧʦʩʪʘʚʢʠ ʟʣʘʢʦʚʳʭ ʠʟ ʋʢʨʘʠʥʳ (ʚ 2019 ʛ. 

ʟʣʘʢʠ ʠʟ ʵʪʦʡ ʩʪʨʘʥʳ ʚ ʈʦʩʩʠʠ ʥʝ ʚʚʦʟʠʣʠʩʴ) ð 57,3 ʪʳʩ ʪ (9,6% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ). 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʵʢʩʧʦʨʪ ʟʣʘʢʦʚ ʠʟ ʈʦʩʩʠʠ ʜʦʩʪʠʛ ʩʚʦʝʛʦ ʧʠʢʘ ʚ 2018 ʛ., ʯʪʦ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʞʘʷ ʚ 2017 ʛ., ʚ 2019 ʛ. ʦʙʲʝʤʳ ʧʦʩʪʘʚʦʢ ʟʘ ʨʫʙʝʞ ʫʧʘʣʠ 

ʥʘ 28,1%. ʇʦ ʠʪʦʛʘʤ 2020 ʛ. ʠʟ ʈʦʩʩʠʠ ʙʳʣʦ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ 48,7 ʤʣʥ ʪ ʟʣʘʢʦʚ, ʯʪʦ ʥʘ 23,6% 

ʙʦʣʴʰʝ, ʯʝʤ ʛʦʜʦʤ ʨʘʥʝʝ. ɺ ʩʪʦʠʤʦʩʪʥʦʤ ʠʩʯʠʩʣʝʥʠʠ ʵʢʩʧʦʨʪ ʩʦʩʪʘʚʠʣ 10,1 ʤʣʨʜ ʜʦʣʣ. ʉʐɸ 

ð ɻ ʪʦ ʥʘ 27,7% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2019 ʛ. ʕʢʩʧʦʨʪʝʨʘʤʠ ʚʳʩʪʫʧʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʪʨʝʡʜʝʨʳ. ʂʨʫʧʥʝʡʰʠʤʠ ʨʝʛʠʦʥʘʤʠ, ʦʪʛʨʫʞʘʚʰʠʤʠ ʩʚʦʶ 

ʧʨʦʜʫʢʮʠʶ ʟʘ ʨʫʙʝʞ ʩʪʘʣʠ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʦʩʢʚʘ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ɺ 2020 ʛ. ʥʘ 

ʥʠʭ ʧʨʠʰʣʦʩʴ 78,7% ʚʩʝʛʦ ʵʢʩʧʦʨʪʘ ʟʣʘʢʦʚ ʠʟ ʈʦʩʩʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʵʢʩʧʦʨʪʘ ʟʣʘʢʦʚ ʠʟ ʈʦʩʩʠʠ ʚ 2015ï2020  ʛʛ., ʪʳʩ ʪ 

 

ʊʨʦʡʢʘ ʚʝʜʫʱʠʭ ʧʦʢʫʧʘʪʝʣʝʡ ʟʣʘʢʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 2020 ʛ. ʩʪʘʣʠ ʊʫʨʮʠʷ, 

ɽʛʠʧʝʪ ʠ ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ. ʀʭ ʩʦʚʦʢʫʧʥʘʷ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ 41,7%. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. 

ʦʙʲʝʤʳ ʧʦʩʪʘʚʦʢ ʟʣʘʢʦʚ ʠʟ ʈʦʩʩʠʠ ʚ ʊʫʨʮʠʶ ʚʳʨʦʩʣʠ ʥʘ 14,6%, ʚ ɽʛʠʧʝʪ ð ʥʘ 34,5%. 

ʆʙʲʝʤʳ ʵʢʩʧʦʨʪʘ ʥʘ ʨʳʥʦʢ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ʨʦʩʩʠʡʩʢʠʭ ʟʣʘʢʦʚ ʚ 2020 ʛ. ʚʳʨʦʩʣʠ ʩʨʘʟʫ ʚ 

2,4 ʨʘʟʘ. 

ʆʩʥʦʚʘ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʟʣʘʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʰʝʥʠʮʝʡ, ʝʝ ʜʦʣʷ ʚ ʩʦʚʦʢʫʧʥʦʤ 

ʦʙʲʝʤʝ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ 79,1%. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. ʨʦʩʩʠʡʩʢʠʡ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ 

ʫʚʝʣʠʯʠʣ ʦʙʲʝʤʳ ʧʰʝʥʠʮʳ ʟʘ ʨʫʙʝʞ ʥʘ 20,9%. ʂʨʫʧʥʝʡʰʠʤʠ ʧʦʢʫʧʘʪʝʣʷʤʠ ʧʰʝʥʠʮʳ ʩʪʘʣʠ 

ɽʛʠʧʝʪ ð 8,25 ʤʣʥ ʪ (21,4% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ) ʠ ʊʫʨʮʠʷ ï 7,9 ʤʣʥ ʪ (20,5%). 

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʵʢʩʧʦʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʷʯʤʝʥʝʤ ʠ ʢʫʢʫʨʫʟʦʡ, ʜʦʣʠ 

ʢʦʪʦʨʳʭ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ʵʢʩʧʦʨʪʘ ʟʣʘʢʦʚ ʠʟ ʈʦʩʩʠʠ ʚ 2020 ʛ., ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

12,3% ʠ 7,8%. ʂʨʫʧʥʝʡʰʠʤ ʧʦʢʫʧʘʪʝʣʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʷʯʤʝʥʷ ʩ ʜʦʣʝʡ 46,7% ʩʪʘʣʘ ʉʘʫʜʦʚʩʢʘʷ 

ɸʨʘʚʠʷ. ɺ ʟʘʢʫʧʢʘʭ ʢʫʢʫʨʫʟʳ ʣʠʜʠʨʦʚʘʣʠ ʊʫʨʮʠʷ ʠ ɺʴʝʪʥʘʤ. ɼʦʣʠ ʵʪʠʭ ʩʪʨʘʥ ʚ ʨʦʩʩʠʡʩʢʦʤ 

ʵʢʩʧʦʨʪ ʢʫʢʫʨʫʟʳ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 16,5% ʠ 13,2%. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ. ʀʟʫʯʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʦʚ ʦʪʨʘʩʣʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʝʜʫʱʠʤ ʨʝʛʠʦʥʘʤ ʩʪʨʘʥʳ. ʆʩʥʦʚʥʦʝ ʧʦʛʦʣʦʚʴʝ ʧʪʠʮ ð ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ 2020 ʛ. ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ð 83%. 

ʉʧʘʜ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʦʙʫʩʣʦʚʣʝʥ ʧʝʨʝʥʘʩʳʱʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʚ ʵʢʩʧʦʨʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʩʚʠʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ 

ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩ/ʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ð 45% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʧʦ 

ʠʪʦʛʘʤ 2020 ʛ. ɺ ʨʘʟʚʝʜʝʥʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʩʪʨʘʥʝ ʣʠʜʠʨʫʶʪ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ð 5,4% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ, ɼʘʛʝʩʪʘʥ ð 5,3% ʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ð 5,1%. 

 

Abstract. The article presents an analysis of the dynamics of the livestock industry of 

the Russian economy. The directions of development of the main segments of the industry are 

studied. Data on the leading regions of the country are presented. The main livestock of birds is in 

agricultural organizations. In 2020, their share in the total volume is 83%. The decline in the poultry 

industry is due to the oversaturation of the domestic market and the need for export sales. In pig and 

poultry farming, the largest number is in agricultural organizations ð 45% of the total volume at 

the end of 2020. In cattle breeding in the country, the Republic of Tatarstan is the leader ð 5.4% of 

the total volume, Dagestan ð 5.3% and Bashkortostan ð 5.1%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ɻ ʢʦʥʦʤʠʢʠ, ʩʚʠʥʦʚʦʜʩʪʚʦ, ʧʪʠʮʝʚʦʜʩʪʚʦ, 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʪʨʝʥʜʳ. 

 

Keywords: livestock sector of economy, pig farming, poultry farming, long-term trends. 

 

ɺ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʦʩʩʠʠ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʣʴʟʫʝʪʩʷ ʨʘʟʚʝʜʝʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʚʠʥʝʡ ʠ 

ʧʪʠʮ.  

ʇʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʩʝʛʤʝʥʪʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʚʝʜʝʥʠʷ ʩʚʠʥʝʡ ʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʜʘʣʝʝ ʂʈʉ). ʊʘʢʞʝ ʚʣʠʷʝʪ ʠ ʨʝʣʠʛʠʦʟʥʳʡ ʬʘʢʪʦʨ, ʪʘʢʦʡ ʢʘʢ, ʢ ʧʨʠʤʝʨʫ, 

ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʧʦʪʨʝʙʣʝʥʠʷ ʤʫʩʫʣʴʤʘʥʘʤʠ ʩʚʠʥʠʥʳ ʠʣʠ ʟʘʧʨʝʪ ʚ ʠʥʜʫʠʟʤʝ ʥʘ ʫʧʦʪʨʝʙʣʝʥʠʝ 
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ʛʦʚʷʜʠʥʳ ð ɻ ʪʦ ʜʝʣʘʝʪ ʦʪʨʘʩʣʴ ʧʪʠʮʝʚʦʜʩʪʚʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ 

ʩʧʨʦʩʘ ʥʘ ʤʷʩʦ ʧʪʠʮʳ, ʢʘʢ ʚ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ 2007ï2017  ʛʛ. ʧʦʛʦʣʦʚʴʝ ʧʪʠʮ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʨʦʩʣʦ ð ʥʘ 43,1%, ʜʦʩʪʠʛʥʫʚ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ ʠʩʪʦʨʠʶ ʩʪʨʘʥʳ 555,8 ʤʣʥ ʛʦʣʦʚ. ʆʜʥʘʢʦ ʧʦ ʠʪʦʛʘʤ 2018 ʛ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʩʪʨʘʥʝ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 2,6% ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2017 ʛ. ɺ 2019 ʛ ʧʦʛʦʣʦʚʴʝ ʧʪʠʮ 

ʚʳʨʦʩʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʢ ʫʨʦʚʥʶ 2018 ʛ. ʜʦ 544,7 ʤʣʥ ʛʦʣʦʚ.  

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2021 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʧʪʠʮ ʚ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳʚʘʣʘ 518,7 ʤʣʥ 

ʛʦʣʦʚ, ʯʪʦ ʫʞʝ ʥʘ 4,8% ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʘʥʘʣʦʛʠʯʥʫʶ ʜʘʪʫ ʛʦʜʦʤ ʨʘʥʝʝ. ʆʩʥʦʚʫ ʧʦʛʦʣʦʚʴʷ 

ʩʦʩʪʘʚʣʷʶʪ ʢʫʨʳ ʠ ʧʝʪʫʭʠ (ʈʠʩʫʥʦʢ). 

 

 
 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʧʦʛʦʣʦʚʴʷ ʧʪʠʮʳ ʚ ʈʦʩʩʠʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʚ 2007ï2020  ʛʛ., 

ʤʣʥ ʛʦʣʦʚ (https://www.fedstat.ru) 

 

ʆʩʥʦʚʥʦʝ ʧʦʛʦʣʦʚʴʝ ʧʪʠʮ ʚ ʩʪʨʘʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ 2020 ʛ. ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ʩʦʩʪʘʚʠʣ 83%. ɼʦʣʷ ʭʦʟʷʡʩʪʚ 

ʥʘʩʝʣʝʥʠʷ 15,3%, ʘ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʫ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ɺ 2017 ʛ. ʧʦʛʦʣʦʚʴʝ ʧʪʠʮ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʜʦʩʪʠʛʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 460,1 ʤʣʥ ʛʦʣʦʚ, ʯʪʦ ʥʘ 67,4% ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʪʦʤ ʞʝ 2007 ʛ.  

ɺ 2020 ʛ. ʧʦʛʦʣʦʚʴʝ ʧʪʠʮ ʩʦʢʨʘʪʠʣʦʩʴ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʭʦʟʷʡʩʪʚ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ: ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ð ʥʘ 5,1% ʢ ʫʨʦʚʥʶ 2019 ʛ., ʚ ʂʌʍ ʠ ʀʇ ð ʥʘ 11,4%, ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ð ʥʘ 1,9%. 

ʉʨʝʜʠ ʨʝʛʠʦʥʦʚ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ ʧʦʛʦʣʦʚʴʶ ʧʪʠʮ ʚ ʩʪʨʘʥʝ ʟʘʥʠʤʘʝʪ 

ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 2020 ʛ. ʝʝ ʜʦʣʷ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ʩʦʩʪʘʚʠʣʘ 8,4%. 

ʊʘʢʞʝ ʚ ʪʨʦʡʢʝ ʣʠʜʝʨʦʚ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʚ 2020 ʛ. ʙʳʣʠ ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʠ 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛ. 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʧʪʠʮ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 14,9% ʠ 8,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʧʨʦʪʠʚ, ʚʳʨʦʩʣʘ ʥʘ 2,8%. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʘʜ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʦʙʫʩʣʦʚʣʝʥ 

ʧʝʨʝʥʘʩʳʱʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʤʷʩʘ ʧʪʠʮʳ ʚ 

ʵʢʩʧʦʨʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʜʥʘʢʦ ʩʠʪʫʘʮʠʶ ʦʩʣʦʞʥʷʝʪ ʵʧʠʜʝʤʠʷ, ʨʘʟʨʘʟʠʚʰʘʷʩʷ ʚ ʤʠʨʝ ʠ ʢʘʢ 
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ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ. 

ɺ ʩʝʛʤʝʥʪʝ ʩʚʠʥʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʨʘʩʪʫʱʠʡ ʪʨʝʥʜ. ʇʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2021 ʛ. ʧʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʚ ʩʪʨʘʥʝ ʩʦʩʪʘʚʠʣʦ 25,9 ʤʣʥ ʛʦʣʦʚ, 

ʫʚʝʣʠʯʠʚʰʠʩʴ ʢ 2019 ʛ. ʥʘ 2,8%. ɺ ʮʝʣʦʤ ʚ 2007ï2020  ʛʛ. ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʳʨʦʩʣʦ ʥʘ 

57,9% (http://www.eurasiancommission.org). 

ʆʩʥʦʚʥʦʝ ʧʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʪʘʢʞʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ 2020 ʛ. ʥʘ ʥʠʭ ʧʨʠʰʣʦʩʴ 90,1% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʦʣʷ ʭʦʟʷʡʩʪʚ ʥʘʩʝʣʝʥʠʷ, ʟʘʥʠʤʘʶʱʠʝ ʥʝʢʦʛʜʘ ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ, ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʩʥʠʞʘʝʪʩʷ. ɽʩʣʠ ʚ 2007 ʛ. ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʣʦʩʴ 41,5% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ, ʪʦ ʚ 2020 ʛ. ʠʭ ʜʦʣʷ 

ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 8,7%. 

ɺ ʩʝʛʤʝʥʪʝ ʩʚʠʥʦʚʦʜʩʪʚʘ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʪʘʢʞʝ ʫʚʝʨʝʥʥʦ ʣʠʜʠʨʫʝʪ ɹʝʣʛʦʨʦʜʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʚ 2020 ʛ. ʜʦʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ 

ʩʚʠʥʝʡ ʩʦʩʪʘʚʠʣʘ 17,6%, ʧʨʠ ʵʪʦʤ ʚʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʨʝʛʠʦʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʩ/ʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʊʘʢʞʝ ʚ ʪʨʦʡʢʝ ʣʠʜʝʨʦʚ ʂʫʨʩʢʘʷ ʠ ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʠ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 

2019 ʛ. ʧʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2020 ʛ. ʚʳʨʦʩʣʦ ʤʝʥʝʝ ʯʝʤ ʥʘ ʧʨʦʮʝʥʪ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ð ʥʘ 5,1%, ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ð ʥʘ 8,4%.  

ʀʥʘʯʝ ʦʙʩʪʦʷʪ ʜʝʣʘ ʚ ʨʘʟʚʝʜʝʥʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʦʩʩʠʠ. ɽʩʣʠ ʚ 

ʩʚʠʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ ʥʘʙʣʶʜʘʶʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʨʘʩʪʫʱʠʝ ʪʨʝʥʜʳ, ʪʦ ʟʜʝʩʴ 

ʘʙʩʦʣʶʪʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʜʠʥʘʤʠʢʘ. ɺ 1991 ʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 

ʙʦʣʝʝ 54,7 ʤʣʥ ʝʜʠʥʠʮ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (http://www.customs.ru). ʂ 2000 ʛ. ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʩʥʠʟʠʣʦʩʴ ʧʦʯʪʠ ʥʘ 50% ʜʦ ʦʪʤʝʪʢʠ 27,5 ʤʣʥ ʛʦʣʦʚ. ɺ 2020 ʛ. ʚ ʈʦʩʩʠʠ ʫʞʝ 

ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚʩʝʛʦ 18 055 ʪʳʩ ʛʦʣʦʚ ʂʈʉ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʧʦʛʦʣʦʚʴʷ ʩʚʠʥʝʡ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʦʩʩʠʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʚ 2007ï2020  ʛʛ. ʤʣʥ ʛʦʣʦʚ (https://www.fedstat.ru) 

 

ʊʘʢʞʝ ʢʘʢ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩ/ʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ð 45% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʧʦ ʠʪʦʛʘʤ 2020 ʛ., ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʢʦʪʘ 

ʪʘʢʞʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ð ɻʪʦ 39,5% ʚ 2020 ʛ. 

ɺ ʨʘʟʚʝʜʝʥʠʠ ʂʈʉ ʚ ʩʪʨʘʥʝ ʣʠʜʠʨʫʶʪ ʨʝʛʠʦʥʳ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʦʧʦʚʝʜʫʶʱʝʝ ʠʩʣʘʤ. ʊʨʦʡʢʘ ʣʠʜʝʨʦʚ ʚ 2020 ʛ ʧʨʝʜʩʪʘʚʣʝʥʘ: ʈʝʩʧʫʙʣʠʢʦʡ 

ʊʘʪʘʨʩʪʘʥ ð 5,4% ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ, ɼʘʛʝʩʪʘʥ ð 5,3% ʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ð 5,1%. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʛʦʚʷʜʠʥʳ ʚ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʧʦʛʦʣʦʚʴʝ 

ʚ ʥʠʭ ʚʩʝ ʨʘʚʥʦ ʩʦʢʨʘʱʘʣʦʩʴ ʚ 2020 ʛ. (ʊʘʙʣʠʮʘ). 
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ʇʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡʇʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 81 

 

ʊʘʙʣʠʮʘ. 

ɺɽɼʋʑʀɽ ʈɽɻʀʆʅʓ ʇʆ ʇʆɻʆʃʆɺʔʖ ʇʊʀʎʓ, ʉɺʀʅɽʁ ʀ ʂʈʉ ɺ ʈʆʉʉʀʀ  

ʚ 2020 ʛ. ʪʳʩ ʛʦʣʦʚ (https://www.fedstat.ru) 

 

ʈʝʛʠʦʥ  ʇʪʠʮʳ  ʈʝʛʠʦʥ  ʉʚʠʥʴʠ  ʈʝʛʠʦʥ  ʂʈʉ 

ɹʝʣʛʦʨʦʜʩʢʘʷ 

ʦʙʣʘʩʪʴ 

43 479 ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 4 554  ʈʝʩʧʫʙʣʠʢʘ 

ʊʘʪʘʨʩʪʘʥ 

978 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ 

30 157 ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 2 259  ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 951 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 23 641 ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ 1 537  ʈʝʩʧʫʙʣʠʢʘ 

ɹʘʰʢʦʨʪʦʩʪʘʥ 

919 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ʢʨʘʡ 

20 979 ʇʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1 444  ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 689 

ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 20 482 ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1 168  ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 625 

ʈʝʩʧʫʙʣʠʢʘ 

ʊʘʪʘʨʩʪʘʥ 

17 795 ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 778  ʆʨʝʥʙʫʨʛʩʢʘʷ 

ʦʙʣʘʩʪʴ 

550 

ʈʝʩʧʫʙʣʠʢʘ 

ʄʦʨʜʦʚʠʷ 

17 037 ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ 723  ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 548 

ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 14 189 ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ 718  ɺʦʨʦʥʝʞʩʢʘʷ 

ʦʙʣʘʩʪʴ 

514 

ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ 

ʕʣ 

13 736 ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 627  ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ 505 

ʇʝʥʟʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 13 696 ʈʝʩʧʫʙʣʠʢʘ 

ʄʦʨʜʦʚʠʷ 

624  ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 455 

ʇʨʦʯʠʝ 303 538 ʇʨʦʯʠʝ 11 423 ʇʨʦʯʠʝ 11 321 

ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ 

518 729 ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ 

25 855 ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ 

18 055 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʦʩʩʠʠ.  

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 29.03.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

04.03.2021 ʛ. 
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STUDY OF RELIEF CONDITIONS, ASSESSMENT OF CLIMATIC AND AGRO-

CLIMATIC INDICATORS OF THE LANDS OF THE KARABAKH PLAIN, SUITABLE 

FOR GROWING GRAIN CROPS 

 

ÉOsmanova S., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS, 

Baku, Azerbaijan, osmanova-sona@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʙʨʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʯʚʝʥʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ (ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ), ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʨʝʣʴʝʬʥʳʭ ʫʩʣʦʚʠʷʭ ʂʘʨʘʙʘʭʩʢʦʡ 

ʨʘʚʥʠʥʳ. ʀʟʫʯʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʨʝʣʴʝʬʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢ ʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
 

Abstract. Collected and analyzed empirical data on soil, ecological (agroecological), climatic 

and relief conditions of the Karabakh plain. The study of climatic and relief factors affecting the 

yield of grain crops was carried out on the basis of both literary sources and our own research. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʨʘʙʘʭʩʢʘʷ ʨʘʚʥʠʥʘ, ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʨʘʡʦʥʠʨʦʚʘʥʠʝ. 
 

Keywords: Karabakh plain, grain crops, relief, climate, agro-climatic conditions, zoning. 

 

ʅʘʜʝʞʥʦʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠʤʝʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʠʪʠʢʝ ʩʪʨʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʚʨʝʤʝʥʠ 

ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʘʞʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ, ʦʩʦʙʝʥʥʦ ʧʰʝʥʠʮʳ. ʊʘʢʞʝ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʦʯʚʘʭ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ (ʧʣʦʱʘʜʴ 3248 ʢʤ2), 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʂʘʨʘʙʘʭʩʢʘʷ ʨʘʚʥʠʥʘ ð ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʩ ʨʘʟʚʠʪʦʡ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ. ɿʝʤʣʠ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘʩʘʞʝʥʳ ʭʣʦʧʢʦʤ, ʟʝʨʥʦʤ, ʬʨʫʢʪʦʚʳʤʠ ʩʘʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʚʘʞʥʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ. 
 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʨʘʙʘʭʩʢʘʷ ʨʘʚʥʠʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʝʝ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ. ɽʛʦ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 500 ʤ ʥʘʜ ʫ ʤ, ʘ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 

ð ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ. ʈʝʢʘ ʂʫʨʘ ʦʪʜʝʣʷʝʪ ʝʝ ʦʪ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʣʝʛʢʘ 

ʚʦʣʥʠʩʪʘʷ ʠ ʪʝʨʨʘʩʥʘʷ. ʈʘʡʦʥ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʋʨʦʚʥʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʧʘʜʘʪʴ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. 

ʇʨʝʩʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ. ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʫʤʝʨʝʥʥʦ-

ʞʘʨʢʠʡ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 13,9ï14,1 ÁC. ʂʦʣʠʯʝʩʪʚʦ 
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ʦʩʘʜʢʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 323ï456 ʤʤ. ʀʩʧʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1000ï1100 ʤʤ. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʦʜ ʟʝʨʥʦʚʳʤʠ ʩʦʩʪʦʠʪ ʠʟ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ, ʦʨʦʰʘʝʤʳʭ 

ʣʫʛʦʚʦ-ʩʝʨʳʭ ʠ ʩʝʨʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ. 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʯʚʝʥʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

(ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ), ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʨʝʣʴʝʬʥʳʭ ʫʩʣʦʚʠʷʭ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ. ʀʟʫʯʝʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʨʝʣʴʝʬʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ, ʢʘʢ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʂʘʨʘʙʘʭʩʢʘʷ ʨʘʚʥʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʚʥʠʥ, ʩʢʣʦʥʝʥʥʳʭ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʠ ʩ ʚʦʩʪʦʢʘ ʥʘ 

ʟʘʧʘʜ. ʉʢʣʦʥ ʙʦʣʴʰʦʡ ʥʘ ʶʛʝ ʨʘʚʥʠʥʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʩʝʚʝʨʫ. ʖʛʦ-ʟʘʧʘʜʥʘʷ 

ʯʘʩʪʴ ʤʝʩʪʥʦʩʪʠ (ʧʨʝʜʛʦʨʴʷ) ʩʦʩʪʦʠʪ ʠʟ ʥʝʚʳʩʦʢʠʭ ʭʦʣʤʦʚ ʠ ʦʚʨʘʛʦʚ. ʂ ʩʝʚʝʨʫ ʤʝʩʪʥʦʩʪʴ 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʚʥʠʥʫ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʚʠʜ ʨʝʣʴʝʬʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ. 

ʆʩʥʦʚʥʳʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ 

ʨʘʚʥʠʥʳ, ʷʚʣʷʶʪʩʷ: ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʡ, ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʡ, 

ʘʣʣʶʚʠʘʣʴʥʳʡ ʠ ʜʝʣʴʪʦʚʠʜʥʳʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʄʝʟʦʟʦʡʩʢʠʝ, ʢʘʡʥʦʟʦʡʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʳʛʨʘʣʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ. 

ʆʩʘʜʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʯʝʪʚʝʨʪʦʤʫ ʧʝʨʠʦʜʫ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʛʣʫʙʠʥʝ 100ï

140  ʤ ʥʘʜ ʟʝʤʣʝʡ. ʈʝʛʨʝʩʩʠʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʷʜʘ ʬʦʨʤ ʨʝʣʴʝʬʘ 

ʚ ʵʪʦʤ ʨʘʡʦʥʝ. 

ɸʥʘʣʠʟ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʦʙʱʠʭ ʢʘʨʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ɻʀʉ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʣʴʝʬ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ, ʭʦʪʷ ʠ ʠʤʝʝʪ ʨʘʚʥʠʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʳʡ. ʕʪʦ ʚʠʜʥʦ ʧʦ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠ 

ʧʣʦʪʥʦʩʪʠ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʣʠʥʠʡ. ɺʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ) ʥʝʦʩʧʦʨʠʤʦ. 

ʂʘʨʘʙʘʭʩʢʘʷ ʨʘʚʥʠʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʫʧʫʩʪʳʥʥʦʤʫ ʠ ʩʫʭʦʤʫ ʩʪʝʧʥʦʤʫ ʢʣʠʤʘʪʫ ʩ 

ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʪʝʧʣʦʡ ʟʠʤʦʡ ʠ ʩʫʭʠʤ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʢʣʠʤʘʪʘ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ɹʘʨʜʘ ʠ ɸʛʜʞʘʙʝʜʠ (ʊʘʙʣʠʮʘ 1). 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʢʘʢ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʢʣʠʤʘʪʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʵʪʦʤʫ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʪʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ, ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ. ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 14,1 Áʉ ʪʝʧʣʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʶʣʝ (26 ÁC), ʘ 

ʩʘʤʘʷ ʥʠʟʢʘʷ (ī1 ÁC) ð ʚ ʷʥʚʘʨʝ. ʄʦʨʦʟʥʳʭ ʜʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʚʘʝʪ.  

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʩʦʩʪʘʚʣʷʝʪ 315ï350 ʤʤ. 

ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʦʩʝʥʴʶ-ʟʠʤʦʡ-ʨʘʥʥʝʡ ʚʝʩʥʦʡ (ʦʢʪʷʙʨʴ-ʤʘʨʪ). ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ ʜʦʞʜʣʠʚʳʝ, ʣʝʪʦʤ ʙʳʚʘʝʪ ʟʘʩʫʭʘ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 60%, ʵʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʜʝʢʘʙʨʝ ʠ ʩʘʤʳʡ 

ʥʠʟʢʠʡ ʚ ʠʶʣʝ. ɻʦʜʦʚʦʝ ʠʩʧʘʨʝʥʠʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 972ï1000 ʤʤ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ 

(ʠʶʣʴ-ʘʚʛʫʩʪ) ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ ʚ 15ï20 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. 

ʇʦʵʪʦʤʫ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʪʨʘʷ ʥʝʭʚʘʪʢʘ 

ʚʣʘʛʠ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʨʦʰʝʥʠʠ [1ï2]. 

ɿʜʝʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʚʦʩʪʦʯʥʳʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʚʝʪʨʳ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 
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ʚʝʪʨʘ 2,2 ʤ/ʩ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10ï15 ʤ/ʩ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʨʘʡʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʨʝʢ ʂʫʨʘ, ɸʨʘʢʩ, ɻʘʨʛʘʨ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʠʭ 

ʧʨʠʪʦʢʦʚ ʠ ʥʝʩʢʦʣʴʢʠʭ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʦʟʝʨ, ʠʩʪʦʢʠ ʢʦʪʦʨʳʭ ʙʝʨʫʪ ʥʘʯʘʣʦ ʚ ʛʦʨʘʭ 

ɺʦʩʪʦʯʥʦʛʦ ʂʘʨʘʙʘʭʘ ʥʘ ʄʘʣʦʤ ʂʘʚʢʘʟʝ. 
 

ʊʘʙʣʠʮʘ 1. 

ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂɸʈɸɹɸʍʉʂʆʁ ʈɸɺʅʀʅʓ 

(ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʠ ʛʦʜʦʚʳʝ ʜʘʥʥʳʝ) 

ʄʝʪʝʦʨʦʣʦʛʠ-

ʯʝʩʢʘʷ 

ʩʪʘʥʮʠʷ 

ʄʝʩʷʮʳ ɽʞʝʛʦʜʥʳʡ 

I II  III  IV V VI VII VIII  IX X XI XII 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (Áʉ) 

ɸʛʜʞʘʙʝʜʠ 1,8 3,8 7,0 12,6 19,1 23,3 26,0 25,0 20,1 15,1 8,8 3,7 14,0 

ɹʘʨʜʘ 1,8 3,7 6,9 12,5 19,0 23,3 26,0 25,4 21,1 15,4 9,2 4,2 14,0 

ɸʛʜʘʤ 2,6 4,1 7,2 13,3 19,6 23,7 26,6 25,7 21,5 15,3 9,1 4,5 14,4 

ʉʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ (%) 

ɸʛʜʞʘʙʝʜʠ 84 80 77 72 68 62 60 65 71 79 82 82 73 

ɹʘʨʜʘ 81 79 78 73 68 60 58 62 70 76 82 82 72 

ɸʛʜʘʤ 80 78 78 72 67 60 58 62 70 76 80 82 72 

ʀʩʧʘʨʝʥʠʝ (ʤʤ) 

ɸʛʜʞʘʙʝʜʠ 22 30 46 67 105 150 170 155 105 60 35 37 972 

ɹʘʨʜʘ 25 28 44 68 107 151 180 154 105 64 36 28 990 

ɸʛʜʘʤ 24 28 42 67 108 150 174 148 104 62 35 28 970 

ɸʙʩʦʣʶʪʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ÁC) 

ɸʛʜʞʘʙʝʜʠ ī24 ī18 ī12 ī3 2 8 11 9 2 ī4 ī11 ī22 ī24 

ɹʘʨʜʘ ī20 ī19 ī10 ī2 2 6 12 10 4 ī4 ī10 ī21 ī21 

ɸʛʜʘʤ ī23 ī19 ī9 ī2 2 6 12 10 6 ī4 ī12 ī22 ī24 

ɸʙʩʦʣʶʪʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ÁC) 

ɸʛʜʞʘʙʝʜʠ 22 27 34 34 38 40 41 40 37 35 28 26 41 

ɹʘʨʜʘ 22 26 33 34 36 41 41 41 38 35 30 24 41 

ɸʛʜʘʤ 22 26 32 34 36 40 40 40 38 34 30 25 40 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (ʤʤ) 

ɸʛʜʞʘʙʝʜʠ 27 27 37 32 36 29 16 13 28 32 32 32 332 

ɹʘʨʜʘ 31 28 32 30 28 26 12 12 21 37 30 25 312 

ɸʛʜʘʤ 30 30 32 28 24 22 12 10 20 37 32 24 302 
 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ 

ʤʝʩʪʥʦʩʪʠ, ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʣʦʞʝʥʠʡ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʫʩʣʦʚʠʡ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʪʦʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʙʨʘʟʫʶʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʦʜʥʳʡ 

ʨʝʞʠʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʜʝʩʴ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ. ɸʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʥʝʙʦʣʴʰʘʷ, ʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ 1 ʤ. ʅʘ ʨʝʯʥʳʭ ʠ ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʦʥʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,5 ʜʦ 

2,5 ʤ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ (0,5ï1,0ï1,5 ʤ), ʘ ʪʘʢʞʝ 

ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ (1,5ï2,0ï3,0 ʤ) ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʂʘʨʘʙʘʭʩʢʦʡ 

ʨʘʚʥʠʥʳ. ʆʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ð ʦʪ ʧʨʝʜʛʦʨʠʡ ʢ 

ʮʝʥʪʨʫ. ʇʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʠ ʧʦʜʲʝʤʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʥʝʢʦʪʦʨʳʭ 
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ʫʯʘʩʪʢʘʭ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʵʪʠ ʧʦʪʦʢʠ 

ʨʘʩʪʚʦʨʷʶʪ ʩʦʣʠ ʚ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ ʠ ʜʦʙʘʚʣʷʶʪ ʠʭ ʚ ʩʚʦʡ ʩʦʩʪʘʚ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʩʦʩʪʦʠʪ ʠʟ ʧʫʩʪʳʥʥʦʡ, ʧʦʣʫʧʫʩʪʳʥʥʦʡ, ʣʫʛʦʚʦʡ, 

ʚʦʜʥʦ-ʙʦʣʦʪʥʦʡ ʠ ʣʝʩʥʦʡ (ʪʫʛʘʡʥʦʡ) ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʟ-ʟʘ ʦʙʱʝʡ ʟʘʩʫʰʣʠʚʦʩʪʠ ʢʣʠʤʘʪʘ ʠ 

ʝʛʦ ʩʝʟʦʥʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʙʣʘʜʘʝʪ ʢʩʝʨʦʬʠʪʥʳʤʠ ʠ ʵʬʝʤʝʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʜʦ 300.  

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʩʦʩʪʦʷʪ ʠʟ ʤʷʛʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʯʝʪʚʝʨʪʦʛʦ ʧʝʨʠʦʜʘ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ; ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʝʢ 

ʂʫʨʘ, ɸʨʘʢʩ, ɻʘʨʛʘʨʯʘʡ ʠ ʜʨʫʛʠʭ (ʐʦʧʘʨʪʠ, ʍʘʯʠʥʯʘʡ); ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ ʂʘʩʧʠʷ. 

ɼʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʚʨʝʤʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʥʘ 

ʥʘʢʣʦʥʥʳʭ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥʘʭ, ʩʦʩʪʦʷʪ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʭ ʛʣʠʥ, ʧʝʩʢʘ ʠ 

ʧʝʩʯʘʥʦʢ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʩʣʦʝʚ. 

ʉʣʦʠ ʛʨʘʚʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʨʫʩʣʘʭ ʜʨʝʚʥʠʭ ʨʝʢ. ʅʘ ʛʣʫʙʠʥʝ 3ï8 ʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ ʧʦʢʨʳʪʳ ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʢʦʥʫʩʘʭ ʢʦʥʚʝʢʮʠʠ ʩ ʶʛʘ ʥʘ 

ʩʝʚʝʨ ʠ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʫʨʦʚʝʥʴ ʢʨʫʧʥʳʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʯʘʩʪʠʮ 

ʫʛʣʫʙʣʷʝʪʩʷ, ʠ ʦʥʠ ʧʦʢʨʳʚʘʶʪʩʷ ʪʦʣʩʪʳʤʠ ʤʝʣʢʠʤʠ ʯʘʩʪʠʮʘʤʠ. ɼʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ ʂʘʩʧʠʷ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʚ ʤʝʞʢʦʥʠʯʝʩʢʦʡ ʚʧʘʜʠʥʝ 

ʧʨʝʜʛʦʨʠʡ [3]. 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʱʠʚʘʪʴ ʨʷʜ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʝʨʥʦʚʳʝ (ʧʰʝʥʠʮʘ ʠ ʷʯʤʝʥʴ). ʕʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʢʘʢ ʙʣʠʟʦʩʪʴʶ ʤʝʩʪʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

(ʉʨʝʜʥʠʡ ʠ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ, ʚʢʣʶʯʘʷ ʖʞʥʳʡ ʂʘʚʢʘʟ, ʩʯʠʪʘʝʪʩʷ ʨʦʜʠʥʦʡ ʧʰʝʥʠʮʳ ʠ 

ʷʯʤʝʥʷ), ʪʘʢ ʠ ʚʳʨʘʱʠʚʘʥʠʝʤ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʤʝʩʪʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʧʦʨʪ ʨʷʜʘ ʛʠʙʨʠʜʥʳʭ 

ʩʦʨʪʦʚ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʥʘ ʧʘʭʦʪʥʳʭ ʟʝʤʣʷʭ ʨʝʩʧʫʙʣʠʢʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʘʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ. 

ʇʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʟʝʨʥʦʚʦʜʩʪʚʘ ʧʨʦʜʝʣʘʥʘ 

ʙʦʣʴʰʘʷ ʠ ʮʝʥʥʘʷ ʨʘʙʦʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʣʠʤʘʪ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ 

ʨʘʚʥʠʥʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʳʭ 

ʢʫʣʴʪʫʨ. ʕʪʦ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʷʨʦʚʳʤ ʢʫʣʴʪʫʨʘʤ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ. ʗʨʦʚʳʝ ʢʫʣʴʪʫʨʳ ʥʝ 

ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ ʪʘʢʦʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʜʘʞʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʳʩʦʢʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʫʭʦʡ ʩʝʟʦʥ, ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʧʦʟʚʦʣʷʶʪ ʟʘʩʘʞʠʚʘʪʴ ʧʦʯʚʫ 

ʙʦʣʝʝ ʮʝʥʥʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ (ʦʚʦʱʘʤʠ ʠ ʙʘʭʯʝʚʳʤʠ). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʷʨʦʚʳʭ, ʦʟʠʤʳʝ ʢʫʣʴʪʫʨʳ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʦʪ ʦʢʪʷʙʨʴʩʢʠʭ ʠ 

ʥʦʷʙʨʴʩʢʠʭ ʜʦʞʜʝʡ, ʧʦʩʣʝ ʧʦʩʝʚʘ ʚ ʦʢʪʷʙʨʝ, ʘ ʚ ʮʝʣʦʤ ʪʝʧʣʘʷ ʟʠʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʝʚʘʤ 

ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʢʦʤʬʦʨʪʥʦ ʧʝʨʝʟʠʤʦʚʘʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʥʘʷ ʟʨʝʣʦʩʪʴ ʢʘʢ 

ʧʰʝʥʠʮʳ, ʪʘʢ ʠ ʷʯʤʝʥʷ ʥʘʩʪʫʧʘʝʪ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʠʣʴʥʦʡ ʞʘʨʳ. ɹʣʘʛʦʧʨʠʷʪʥʘʷ ʪʝʧʣʘʷ 

ʧʦʛʦʜʘ ʥʘ ʨʘʚʥʠʥʝ ʠ ʦʩʪʘʪʦʯʥʦʝ ʪʝʧʣʦ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʟʝʨʥʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʩʝʚʳ ʩ ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ [4ï5]. 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʣʝʚʳʤ ʢʫʣʴʪʫʨʘʤ ʠ ʛʨʫʧʧʘʤ ʨʘʩʪʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʟʘʩʝʷʪʴ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʠ ʩʦʙʨʘʪʴ ʫʨʦʞʘʡ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʜʣʷ ʧʦʩʝʚʘ ʥʘ 

ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʙʳʣʦ 16 ʦʢʪʷʙʨʷ ʚ ɹʝʡʣʘʛʘʥʝ ʠ ɸʛʜʞʘʙʘʜʠ, 23 ʦʢʪʷʙʨʷ ʚ ʊʘʨʪʝʨʝ ʠ 21 

ʦʢʪʷʙʨʷ ʚ ɸʛʜʘʤʝ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 12ï

15 Áʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ (ʥʘ ʛʣʫʙʠʥʝ 5 ʩʤ) ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 17ï19 Áʉ. ʅʘ ʛʣʫʙʠʥʝ 

10 ʩʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝʤʥʦʛʦ ʥʠʞʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʧʨʠ ʧʦʩʝʚʝ ʟʝʨʥʘ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʩʦʩʪʘʚʣʷʝʪ 25ï60 ʤʤ. 

ʕʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ. ʇʦʵʪʦʤʫ ʥʘ 

ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʙʦ ʧʨʝʜʧʦʩʝʚʥʳʝ, ʣʠʙʦ 

ʧʦʩʣʝʧʦʩʝʚʥʳʝ ʦʨʦʰʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʚʣʘʞʥʦʩʪʴ ʜʣʷ ʩʝʤʷʥ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʤʝʞʜʫ ʧʦʩʝʚʦʤ ʠ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʚʳʭ ʚʩʭʦʜʦʚ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʤʤ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 3ï5  ʤʤ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ 

ʘʛʨʦʢʣʠʤʘʪʦʣʦʛʦʚ, ʩʯʠʪʘʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʩʘʜʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ ʚʝʛʝʪʘʮʠʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʦʝ ʧʦʷʚʣʝʥʠʝ 

ʚʩʭʦʜʦʚ. ʄʘʩʩʦʚʦʝ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 12ï26  

ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ. ɺ ɹʝʡʣʘʛʘʥʝ ʠ ɸʛʜʞʘʙʝʜʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 24 ʜʥʷ ʩʧʫʩʪʷ, ʚ ʊʝʨʪʝʨʝ 23 ʜʥʷ, 

ʘ ʚ ɸʛʜʘʤʝ 21 ʜʝʥʴ ʩʧʫʩʪʷ. ʇʦʩʣʝ ʧʦʩʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʝʪʩʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʵʪʦʡ ʬʘʟʝ ʩʦʩʪʘʚʣʷʝʪ 8ï12 Áʉ. ʆʜʥʘʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʤʝʜʣʝʥʠʶ ʚʩʭʦʜʦʚ ʩʝʤʷʥ. ʉʘʤʘʷ 

ʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷ ð ʚʥʝʟʘʧʥʳʝ ʫʪʨʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ. ʆʜʥʘʢʦ ʥʳʥʝʰʥʠʝ ʪʝʧʣʦʚʳʝ ʫʩʣʦʚʠʷ 

ʩʯʠʪʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ʅʘʛʨʝʚ ʧʦʯʚʳ ʩʣʘʙʳʡ. ɺ 

ʥʦʷʙʨʝ (ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʨʘʩʪʘʥʠʠ) ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

4ï6 Áʉ. ʅʘ ʛʣʫʙʠʥʝ 5 ʩʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 9ï11 Áʉ. ɼʦ ʢʦʥʮʘ ʚʝʛʝʪʘʮʠʠ ʩʘʞʝʥʮʳ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ 300ï400 Áʉ. 

ɺʘʞʥʝʡʰʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚ ʬʘʟʝ ʥʘʙʫʭʘʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʚ ʧʦʯʚʝ 

ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʘ ʚ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ð ʟʘʧʘʩ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʦʪ 

ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʠ ʧʦʩʣʝʧʦʩʝʚʥʦʛʦ ʦʨʦʰʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 13 ʜʦ 32 ʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ. ɺ ʮʝʣʦʤ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ 

çʧʦʩʝʚ-ʚʩʭʦʜʳè ʥʝ ʧʨʝʚʳʰʘʝʪ 13% ʦʪ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. 

ʌʘʟʘ ʢʫʱʝʥʠʷ ʟʝʨʥʘ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʜʣʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 3 Áʉ (ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʟʝʨʥʘ ʚ ʶʞʥʳʭ ʰʠʨʦʪʘʭ). ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (50ï80%) ʬʘʟʘ ʢʫʱʝʥʠʷ ʥʘʩʪʫʧʘʝʪ ʦʩʝʥʴʶ, ʚ ʥʦʷʙʨʝ, ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ, 

ʧʝʨʝʜ ʥʘʩʪʫʧʣʝʥʠʝʤ ʬʘʟʳ ʟʠʤʥʝʛʦ ʧʦʢʦʷ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʵʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʝʩʥʦʡ. ʇʦ 

ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʨʘʩʪʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ, ʪ. ʝ. ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 10 ʜʦ 40 ʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ. 

ʌʘʟʘ ʟʠʤʥʝʛʦ ʧʦʢʦʷ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʥʘʩʪʫʧʘʝʪ, ʢʦʛʜʘ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 3 Áʉ. ʕʪʦʪ ʧʝʨʠʦʜ ʤʦʞʝʪ ʜʣʠʪʴʩʷ 1,5ï2,0  ʤʝʩʷʮʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

20ï40% ʦʪ ʦʙʱʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3,5ï4,5 Áʉ. ɺ ʩʘʤʦʡ ʭʦʣʦʜʥʦʡ ʜʝʢʘʜʝ ʵʪʘ ʮʠʬʨʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 0 Áʉ. ɺ 

ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʞʘʝʪʩʷ ʜʦ ī6 ï ī8 Áʉ, ʘ ʠʥʦʛʜʘ ʜʦ ī18 ï ī26 ÁC ʟʘ 25ï30-

ʣʝʪʥʠʡ ʮʠʢʣ. 

ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʯʚʳ ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʟʠʤʫʶʱʠʭ ʨʘʩʪʝʥʠʡ. ɼʥʝʤ 
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ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ (0ï5 ʩʤ) ʧʦʣʦʞʠʪʝʣʴʥʘʷ. ʆʜʥʘʢʦ ʚ 

ʢʨʠʪʠʯʝʩʢʠʝ ʛʦʜʳ, ʢʦʛʜʘ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʣʷ ʨʘʩʪʝʥʠʷ ʚ 3-ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ 

ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʩʩʦʚʘʷ ʩʠʪʫʘʮʠʷ. ʊʦʣʱʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʩʨʝʜʩʪʚʦʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʟʘʤʦʨʦʟʢʘʤ ʧʝʨʠʦʜʘ ʧʦʢʦʷ, ʥʝ ʧʨʝʚʳʰʘʝʪ 5ï10 ʩʤ, ʘ ʧʝʨʠʦʜ 

ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 1ï3 ʜʥʷ. ɺ ʬʘʟʝ ʟʠʤʥʝʛʦ ʧʦʢʦʷ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʢʘʢ ʚ 

ʞʠʜʢʦʡ, ʪʘʢ ʠ ʚ ʪʚʝʨʜʦʡ ʬʦʨʤʝ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ ʧʨʝʚʳʰʘʝʪ 10ï30% 

ʛʦʜʦʚʳʭ. 

ʂʦʥʝʮ ʬʘʟʳ ʧʦʢʦʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʝʪ 3 Áʉ. ʌʘʟʘ ʪʨʫʙʢʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ ʬʘʟʳ ʟʠʤʥʝʛʦ ʧʦʢʦʷ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʝʪ 10 Áʉ. ʕʪʘ ʬʘʟʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 31 ʤʘʨʪʘ 

ʚ ɹʝʡʣʘʛʘʥʝ ʠ ɸʛʜʞʘʙʝʜʠ, 30 ʤʘʨʪʘ ʚ ʊʘʨʪʘʨʝ ʠ 7 ʘʧʨʝʣʷ ʚ ɸʛʜʘʤʝ. ʕʪʦʪ ʧʝʨʠʦʜ ʩʯʠʪʘʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠʤ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʳʤ ʧʦʚʳʰʝʥʠʝʤ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʢʘʥʫʥʝ ʧʨʦʨʘʩʪʘʥʠʷ 15ï18 Áʉ. ɺ ʵʪʦʡ ʬʘʟʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʜʦʩʪʠʛʘʝʪ 20ï30 Áʉ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʦʡ ʬʘʟʝ ʙʳʚʘʝʪ 25ï50 ʤʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 10ï20% ʛʦʜʦʚʳʭ. 

ɿʘʧʘʩʳ ʚʣʘʛʠ, ʥʘʢʦʧʣʝʥʥʳʝ ʚ ʧʦʯʚʝ ʚʦ ʚʨʝʤʷ ʟʠʤʥʠʭ ʠ ʚʝʩʝʥʥʠʭ ʜʦʞʜʝʡ, ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʂʦʣʦʰʝʥʠʝ ð 

ʚʘʞʥʝʡʰʠʡ ʧʝʨʠʦʜ ʚ ʨʘʟʚʠʪʠʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʕʪʘ ʬʘʟʘ ʦʙʳʯʥʦ ʥʘʩʪʫʧʘʝʪ 5ï15 ʤʘʷ. ʅʘ 

ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʬʘʟʘ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʠʶʥʷ. ʌʘʟʘ ʚʦʩʢʦʚʦʡ 

ʩʧʝʣʦʩʪʠ ʩʣʝʜʫʝʪ ʟʘ ʬʘʟʦʡ ʢʦʣʦʰʝʥʠʷ ʠ ʮʚʝʪʝʥʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 18ï24 Áʉ, ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʵʪʘ ʮʠʬʨʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 32ï38 Áʉ. ɺ ʧʝʨʠʦʜ 

ʢʦʣʦʰʝʥʠʷ ʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʚʳʧʘʜʘʝʪ ʧʨʠʤʝʨʥʦ 8ï10% ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ. 

ʅʘ ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʬʘʟʘ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ 8ï10  

ʜʥʝʡ ʧʦʩʣʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʠ ʥʘʩʪʫʧʘʝʪ ʧʨʠʤʝʨʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʥʠ ʠʶʥʷ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 22ï25 Áʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʩʫʤʤʝ ʧʣʶʩʦʚʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʠʙʘʚʣʷʝʪʩʷ 200ï250 Áʉ. ʉʘʤʳʤ ʦʧʘʩʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʜʫʥʦʚʝʥʠʝ ʩʫʭʠʭ ʚʝʪʨʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 30ï60%. ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʘʛʨʦʢʣʠʤʘʪʘ ʠ ʧʦʯʚʳ ð ʟʘʧʘʩ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʥʘ 1-ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ. 
 

ʊʘʙʣʠʮʘ 2. 

ɿɸʇɸʉ ʇʈʆɼʋʂʊʀɺʅʆʁ ɺʃɸɻʀ (ʤʤ) ɺ 1-ʄɽʊʈʆɺʆʄ ʉʃʆɽ ʇʆʏɺʓ  

ʇʆɼ ʆɿʀʄʓɽ ɿɽʈʅʆɺʓɽ ʂʋʃʔʊʋʈʓ ɿɸ ɺɽɻɽʊɸʎʀʆʅʅʓʁ ʇɽʈʀʆɼ 

ʄʝʪʝʦʩʪʘʥʮʠʠ IX X XI XII I II  III  IV V VI VII 

ʊʘʨʪʘʨ 16 62 67 74 91 90 93 80 48 13 11 

ɹʝʡʣʘʛʘʥ 23 76 96 123 110 117 111 113 79 46 25 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʂʘʨʘʙʘʭʩʢʦʡ 

ʨʘʚʥʠʥʝ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ 1-ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʢʦʣʝʙʣʝʪʩʷ ʧʦ ʢʨʠʚʦʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩ ʜʚʫʤʷ ʤʠʥʠʤʫʤʘʤʠ ʠ ʦʜʥʠʤ 

ʤʘʢʩʠʤʫʤʦʤ (ʈʠʩʫʥʦʢ).  

ɺ ɹʝʡʣʘʛʘʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʊʝʨʪʝʨʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʟʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʩʣʝʧʦʩʝʚʥʳʭ ʦʨʦʰʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʦʮʝʥʢʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʟʘʥʠʤʘʝʪ 
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ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ (ʟʝʨʥʦʚʦʜʩʪʚʦ, ʭʣʦʧʢʦʚʦʜʩʪʚʦ ʠ ʜʨ.). ʇʝʨʚʦʝ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ɸ. ɸ. ʕʶʙʦʚʳʤ ʚ 1968 ʛ. 

ʆʥ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ: 

ïʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 Áʉ; 

ïʠʥʜʠʢʘʪʦʨ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʞʥʦʩʪʠ ʐʘʰʢʦ (ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ/ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʩʫʤʤʘ 

ʜʝʬʠʮʠʪʘ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ); 

ïʩʫʤʤʘ ʦʩʪʘʪʦʯʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ; 

ïʩʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ [6]. 
 

 
ʈʠʩʫʥʦʢ. ɻʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʘʧʘʩʘ ʚʣʘʛʠ 
 

ʊʘʙʣʠʮʘ 3. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɸɻʈʆʂʃʀʄɸʊʀʏɽʉʂʆɻʆ ʈɸʁʆʅɸ  

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʙʣʘʩʪʴ ʧʦʜʦʙʣʘʩʪʴ  ʨʘʡʦʥ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʳ 

ʂʫʨʘ-

ɸʨʘʢ-

ʩʠʥʩʢʘʷ 

ɻʷʥʜʞʘ-

ɻʘʟʘʭʩʢʘʷ 

ʂʘʨʘʙʘʭ-

ʩʢʘʷ 

ʨʘʚʥʠʥʘ 

ʚʳʩʦʪʘ, ʤ 100ï300 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ (ʛʦʜ/ʤʝʩʷʮ), % 30ï50 

Ò25 

>5Á 4800ï4500 

>10Á 4400ï4200 

ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ ʦʨʦʰʝʥʠʷ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ 

350-300 

ʩʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ī11ï10 

 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʘʚʪʦʨ ʚʳʜʝʣʠʣ 5 ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, 

6 ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʜʦʙʣʘʩʪʝʡ, 45 ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, 39 ʧʦʜʨʘʡʦʥʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ. ʀ. ɹʘʙʘʝʚʘ ʧʨʦʚʝʣʘ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ɸ. ɸ. ʕʶʙʦʚʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʂʘʨʘʙʘʭʩʢʘʷ ʨʘʚʥʠʥʘ ʢʘʢ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʫʶ 

ʧʦʜʦʙʣʘʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʭʦʜʷ ʠʟ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʡʦʥʘ, ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʠʟʤʝʥʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 30ï50% ʚ 
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ʛʦʜ, ʣʝʪʦʤ 25%; ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 5 Áʉ ʚʩʝʛʦ 4800ï4500 Áʉ; ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 10 Áʉ ʚʩʝʛʦ 

4400ï4200 Áʉ, ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ ʦʨʦʰʝʥʠʷ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 300ï350 ʤʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʘʩʘʥʦʚ ʄ. ʉ. ʉʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʢʣʠʤʘʪʦʤ ʥʘ ʄʘʣʦʤ ʂʘʚʢʘʟʝ. 

ɹʘʢʫ, 1999. 128 ʩ. 

2. ɻʘʜʠʝʚ ʖ. ɼ. ʂʦʣʝʙʘʥʠʷ ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʥʝʟʠʩʝ, ʩʦʚʨʝʤʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʠ ʩʚʦʡʩʪʚʘʭ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ 

ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʟʚʘʥʠʷ ʵʪʠʭ 

ʧʦʯʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʈʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʳ 

ʧʦ ʧʦʯʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ (WRB) 2015 ʛʦʜʘ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-

ʣʝʩʥʳʝ ʧʦʯʚʳ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʨʝʣʴʝʬ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʟʘʢʣʘʜʢʘ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʠʭ ʦʧʠʩʘʥʠʝ, ʦʪʙʦʨ ʧʦʯʚʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʘʟʚʘʥʠʷ ʧʦʯʚʳ) ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ (ʛʫʤʫʩ, ʚʘʣʦʚʦʡ ʘʟʦʪ, ʩʦʦʪʥʦʰʝʥʠʝ C:N, ʨʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ, ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʦʩʪʘʚ ʧʦʣʥʦʡ 

ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ) ʚʳʧʦʣʥʷʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ 

ʷʚʣʷʶʪʩʷ: ʦʨʝʭʦʚʘʪʘʷ, ʢʦʤʢʦʚʘʪʘʷ ʠ ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ; 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʬʠʣʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʠ ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʡ; ʧʨʝʦʙʣʘʜʘʝʪ ʚ 

ʦʩʥʦʚʥʦʤ ʩʝʨʳʡ, ʪʝʤʥʦ-ʩʝʨʳʡ ʠʣʠ ʪʝʤʥʦ-ʙʫʨʳʡ ʮʚʝʪ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ð

ʚʳʩʦʢʦʛʫʤʫʩʥʳʝ, ʚ ʚʝʨʭʥʝʤ ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʛʦʨʠʟʦʥʪʝ (A1h) ʩʦʜʝʨʞʠʪʩʷ 5,91% ʛʫʤʫʩʘ 

(ʨʘʟʨʝʟ ˉ308). ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʜʦʚʦʣʴʥʦ ʨʝʟʢʦʝ, ʯʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʧʦʯʚʘʤ 

ʣʝʩʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʦʡ ʛʣʝʝʚʦʡ ʧʦʯʚʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 3,45ï2,82%, ʘ ʩ ʛʣʫʙʠʥʦʡ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ (1,14%) ʠ ʚ 

ʧʦʛʨʝʙʝʥʥʳʭ ʛʫʤʫʩʠʨʦʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 1,25ï1,36% (ʨʘʟʨʝʟ ˉ505). 

ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʚ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚʘʭ (ʨʘʟʨʝʟʳ ˉ308, ˉ462 ʠ ˉ470) ʚ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚʳʩʦʢʘʷ (38,60, 31,80 ʠ 38,60 ʩʤʦʣʴ(ʵʢʚ.)/ʢʛ ʧʦʯʚʳ), ʘ ʚ ʘʣʣʶʚʠʘʣʴʥʦ-

ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ (ʨʘʟʨʝʟ ˉ505) ʩʨʝʜʥʷʷ (20,31 ʩʤʦʣʴ(ʵʢʚ.)/ʢʛ ʧʦʯʚʳ). ɺ ʩʦʩʪʘʚʝ 

ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʦʤʠʥʠʨʫʝʪ Ca. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʩʣʘʙʦʢʠʩʣʘʷ, ʥʝʡʪʨʘʣʴʥʘʷ ʠ 

ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5,5ï7,8. ʇʦʯʚʳ ʥʝ ʟʘʩʦʣʝʥʳ. ɿʘʢʣʶʯʝʥʠʝ. ɺʧʝʨʚʳʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʟʚʘʥʠʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ (ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ 

ʦʢʫʣʴʪʫʨʝʥʥʳʝ, ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ, ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-

ʣʝʩʥʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ, ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ) ʧʦʯʚ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʈʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦ ʧʦʯʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ (WRB) 2015 ʛʦʜʘ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʯʚʳ ʦʪʥʝʩʝʥʳ ʢ ʨʝʬʝʨʘʪʠʚʥʦʡ ʧʦʯʚʝʥʥʦʡ ʛʨʫʧʧʝ Fluvisols ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʛʣʘʚʥʳʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʚʘʣʠʬʠʢʘʪʦʨʘʤʠ. 
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Abstract. The aim of the study. The aim of the research was obtaining new information about 

the genesis, current status, diagnostic features and properties of the alluvial-meadow-forest soils of 

the southern slope of the Great Caucasus within Azerbaijan and to perform the taxonomic 

attribution of those soils in accordance with the International Classification of Soils in compliance 

with the Reference Base for soil resources (IUSS Working Group WRB, 2014). Location and time 

of the study. Alluvial-meadow-forest soils of the southern slope of the Great Caucasus within 

Azerbaijan were the objects of the study. Methodology. Field experiments (relief, vegetation, laying 

of soil profiles, their description, selection of soil samples and establishment of a preliminary 

classification name of the soils) and physico-chemical analyzes of soil samples (humus and total 

nitrogen content, ratio of C:N in soil organic matter, soil pH, cation exchange capacity, grain-size 

analysis, water extract composition) were carried out by standard methods. Results. It was 

established that the most characteristic features of alluvial-meadow-forest soils are as following: 

blocky angular, blocky subangular and granular structure of the upper horizon, medium loamy, 

heavy-loamy granulometric composition of the profile, mostly gray, dark gray or dark brown color 

overcomes. According to the humus content, they are highly humic, in the upper accumulative 

horizon (A1h) contains 5.91% of humus (soil profile No. 308). The drop in humus content is quite 

sharp, which is typical of soils of forest origin. In the alluvial-meadow-forest gleyic soil, the humus 

content in the upper horizons is 3.45ï2.82%, and sharply decreases with depth ð 1.14% and in 

the buried humus horizons it increases again to 1.25ï1.36% (soil profile no. 505). The absorption 

capacity in alluvial-meadow-forest soils (soil profiles no. 308, no. 462 and no. 470) in the upper 

horizons is high: 38.60, 31.80 and 38.60 cmol (eq) / kg of soil, and in alluvial meadow-forest gleyic 

soils (soil profile No. 505) average ð 20.31 cmol (eq) / kg of soil. Ca dominates in the exchange 

bases. The reaction of the soil environment is slightly acidic, neutral and varies in the range of 5.5ï

7.8. The soils are not saline. Conclusion. For the first time, an attempt is made to determine 

the name of alluvial-meadow-forest (alluvial-meadow-forest cultivated, alluvial-meadow-forest 

gleyic pebble, alluvial-meadow-forest pebble, alluvial-meadow-forest gleyic soils) in accordance 

with the International Classification of Soils in compliance with the Reference Base for soil 

resources (WRB) 2015. The above soils are assigned to the Fluvisols reference soil group with 

various principal and supplementary qualifiers. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʘʷ ʧʦʯʚʘ, Fluvisols, ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʧʦʯʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ, ʛʝʥʝʟʠʩ ʧʦʯʚ, WRB. 

 

Keywords: alluvial-meadow-forest soil, Fluvisols, international soil classification, diagnostic 

horizons, soil genesis, WRB. 

 

ɺʚʝʜʝʥʠʝ 

ʉ ʥʘʯʘʣʘ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ, ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʘʤʳʤ ʨʘʥʥʠʤ ʧʝʨʠʦʜʦʤ 

ʧʦʯʚʦʚʝʜʝʥʠʷ, ʧʦʯʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʙʳʣ ʧʦʣʫʯʝʥ ʙʦʛʘʪʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʦʯʚʝʥʥʳʝ ʰʢʦʣʳ. ʂʘʞʜʘʷ ʩʪʨʘʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʚʦʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʠʤʝʣʘ ʩʚʦʡ ʧʦʜʭʦʜ ʠ ʠʜʝʠ. ʆʜʥʘʢʦ ʜʣʷ ʧʦʯʚʦʚʝʜʦʚ 

ʚʩʝʛʦ ʤʠʨʘ ʥʫʞʝʥ ʙʳʣ ʝʜʠʥʳʡ ʷʟʳʢ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ ʠ ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ [1]. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ, ʠʟʚʝʩʪʥʘʷ ʚ ʘʙʙʨʝʚʠʘʪʫʨʝ WRB (World reference 

base for soil resources) ʪʝʧʝʨʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʯʚʦʚʝʜʘʤʠ, ʛʝʦʛʨʘʬʘʤʠ ʠ ʵʢʦʣʦʛʘʤʠ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ [2]. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʟʘʥʦʚʦ ʥʘʟʚʘʥʠʷ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʯʚ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʦ WRB ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʵʪʦ ʢʦʩʥʫʣʦʩʴ ʠ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ. 

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʧʦʯʚʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʨʝʬʝʨʘʪʠʚʥʦʡ ʛʨʫʧʧʝ Fluvisols. ɺ 

ʛʨʫʧʧʫ Fluvisols ʚʭʦʜʷʪ ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʣʦʜʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʝ ʥʘʟʚʘʥʠʝ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʣʘʪ. fluvius, ʨʝʢʘ), ʥʦ ʪʘʢʞʝ ʠ ʥʘ ʦʟʝʨʥʳʭ ʠ 

ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ Fluvisols ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʦʯʚʘʤʠ 

(ʈʦʩʩʠʷ), Stratic Rudosols (ɸʚʪʨʘʣʠʷ), Fluvents (ʉʐɸ), Auenboden (ɻʝʨʤʘʥʠʷ), Neossolos 

(ɹʨʘʟʠʣʠʷ), Sols mineraux bruts dôapport alluvial ou colluvial ʠʣʠ Sols peu evolues non 

climatiques dôapport alluvial ou colluvial (ʌʨʘʥʮʠʷ). ʄʝʩʪʦ Fluvisols ʚ ʦʧʨʝʜʝʣʠʪʝʣʴʥʦʤ ʢʣʶʯʝ 

ʤʝʥʷʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ FAO ʠ WRB. ɺ 

ʥʘʩʪʦʷʱʝʤ ʪʨʝʪʴʝʤ ʠʟʜʘʥʠʠ WRB ʦʥʠ ʧʝʨʝʜʚʠʥʫʪʳ ʥʠʞʝ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʴʥʦʤʫ ʢʣʶʯʫ, ʘ 

ʯʘʩʪʴ ʙʳʚʰʠʭ Fluvisols ʦʪʥʝʩʝʥʘ ʢ ʜʨʫʛʠʤ ʈʇɻ, ʚ ʯʘʩʪʥʦʩʪʠ, Solonchaks ʠ Gleysols [3].  

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ 

ɺ. ɺ. ɼʦʢʫʯʘʝʚʘ, ʧʦʩʝʪʠʚʰʝʛʦ ʚ 1899 ʛ. ʶʞʥʫʶ ʯʘʩʪʴ ʜʝʣʴʪʳ ʨ. ʉʘʤʫʨʘ. ɺ. ʇ. ʉʤʠʨʥʦʚʳʤ-

ʃʦʛʠʥʦʚʳʤ, ʧʨʦʚʦʜʠʚʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʂʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʤʘʩʩʠʚʝ, ʵʪʠ ʧʦʯʚʳ ʚʧʝʨʚʳʝ 

ʦʧʠʩʘʥʳ ʢʘʢ çʪʫʛʘʡʥʳʝè, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʣʝʩʠʩʪʳʭ ʧʦʡʤʘʭ, ʩʣʦʞʝʥʥʳʭ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʥʘʥʦʩʘʤʠ ʛʦʨʥʳʭ ʨʝʢ. ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɻ. ɸ. ɸʣʠʝʚ ʙʳʣ ʧʨʦʪʠʚ, ʯʪʦʙʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʥʠʟʠʥʥʳʭ ʣʝʩʘʭ ʧʦʯʚʳ, ʥʘʟʳʚʘʣʠ çʪʫʛʘʡʥʳʤʠè. ʆʥ ʥʘʟʚʘʣ ʠʭ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʧʦʯʚʳ [4]. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʥʝʟʠʩʝ, ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʠ ʩʚʦʡʩʪʚʘʭ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʶʞʥʦʛʦ ʩʢʣʦʥʘ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʟʚʘʥʠʷ ʵʪʠʭ ʧʦʯʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʈʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦ 

ʧʦʯʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ (WRB) 2015 ʛʦʜʘ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʧʦʯʚʳ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʦ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ʂʣʠʤʘʪ ʧʦʡʤʝʥʥʦʡ ʧʦʣʦʩʳ ʨ. ʂʫʨʳ ʠ ʍʫʜʘʪʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʘʨʠʜʥʦʩʪʴʶ, ʛʜʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 250ï450 ʤʤ, ʠʥʜʝʢʩ ʩʫʭʦʩʪʠ ʚʳʩʦʢʠʡ (2,0ï6,0). 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ð 0,3ï0,6, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ð 14,0ï13,5 ÁC, 

ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ > 10Á ʩʦʩʪʘʚʣʷʝʪ 3600ï4400 Áʉ.  

ʇʦʯʚʳ ʨʝʯʥʳʭ ʪʝʨʨʘʩ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ (ɸʣʘʟʘʥʴ-ɸʚʪʦʨʘʥʩʢʦʡ ʜʦʣʠʥʳ) ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʣʫʚʣʘʞʥʳʤ ʭʘʨʘʢʪʝʨʦʤ, ʛʜʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦʚʳʰʘʝʪʩʷ 

ʜʦ 550ï900 ʤʤ, ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ > 10 Áʉ ʩʦʩʪʘʚʣʷʝʪ 240ï270 ʜʥʝʡ [5].  

ɿʘʣʦʞʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʘʟʚʘʥʠʷ ʧʦʯʚʳ ʥʘ ʧʦʣʝ ʧʨʦʚʦʜʠʣʠ 

ʩʦʛʣʘʩʥʦ Guidelines for Soil Description [6]. ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʛʦʨʠʟʦʥʪʘʤ [7], ʦʧʨʝʜʝʣʷʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʛʫʤʫʩ, ʚʘʣʦʚʦʡ ʘʟʦʪ, ʩʦʦʪʥʦʰʝʥʠʝ 

C:N, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ, ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʩʦʩʪʘʚ ʧʦʣʥʦʡ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ) [8ï9]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʯʚ ʠ ʠʭ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʟʚʘʥʠʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʤ ʧʦʯʚʘʤ ʜʘʥʳ ʧʦ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʨʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʳ (WRB) 2015 ʛʦʜʘ [10]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʧʦʯʚʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʜ ʧʦʡʤʝʥʥʳʤʠ ʣʝʩʘʤʠ 

(ʧʨʠʨʝʯʥʳʭ ʪʝʨʨʘʩʘʭ ʠ ʤʦʣʦʜʳʭ ʥʘʥʦʩʘʭ) ʚ ʜʦʣʠʥʘʭ ʨʨ. ɸʣʠʜʞʘʥʯʘʡ, ʊʫʨʠʘʥʯʘʡ ʠ ʠʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʠʪʦʢʦʚ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʠʭ ʧʦʯʚ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʣ 

ʧʝʩʯʘʥʠʩʪʳʝ ʥʘʥʦʩʳ ʨʝʢ ʠ ʠʭ ʧʘʚʦʜʢʦʚʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʆʧʠʩʳʚʘʝʤʳʝ ʧʦʯʚʳ ʢʨʦʤʝ 

ʫʢʘʟʘʥʥʳʭ ʘʨʝʘʣʦʚ, ʨʘʟʚʠʚʘʶʪʩʷ ʝʱʝ ʠ ʚ ʧʦʥʠʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ɸʚʪʦʨʘʥ-ɸʛʨʠʯʘʡʩʢʦʡ 

ʜʦʣʠʥʳ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʛʨʫʥʪʦʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʠ ʟʘʠʣʝʥʠʝ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ [11]. 

ʆʙʩʪʦʷʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ. ɻʘʩʘʥʦʚʘ ʠ ɹ. ʀʩʤʘʠʣʦʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʧʦʣʥʠʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʝʥʝʟʠʩʝ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʨʝʩʧʫʙʣʠʢʠ, 

ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʡʤʝʥʥʦʛʦ 

ʨʝʞʠʤʘ ʩ ʯʘʩʪʳʤʠ ʧʘʚʦʜʢʘʤʠ ʚ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʝ ʩʝʟʦʥʳ [4].  

ʅʝʦʜʥʦʢʨʘʪʥʦʝ ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʡʤʝʥʥʦʛʦ ʨʝʞʠʤʘ 

ʦʩʪʘʚʣʷʝʪ ʛʣʫʙʦʢʠʡ ʩʣʝʜ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ ʦʧʠʩʳʚʘʝʤʳʭ ʧʦʯʚ. ʕʪʠ 

ʧʦʯʚʳ ʠʤʝʶʪ ʩʚʦʝʦʙʨʘʟʥʦʝ ʩʪʨʦʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʨʝʟʢʘʷ ʩʣʦʠʩʪʦʩʪʴ ʠ 

ʯʝʨʝʜʦʚʘʥʠʝ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʧʝʩʦʢ, ʠʣ, 

ʛʨʘʚʠʡ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʦʩʪʘʚʦʤ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʟʘʪʦʧʣʝʥʠʷ. ʋʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʣʠʟʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢ ʨʫʩʣʫ ʨʝʢʠ, ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 4ï5  ʤ. ʅʘʨʷʜʫ ʩ ʜʨʝʚʝʩʥʳʤʠ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʧʦʨʦʜʘʤʠ, ʚ ʠʟʨʝʞʝʥʥʳʭ 

ʩʚʝʪʣʳʭ ʣʝʩʘʭ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʟʣʘʢʦʚʦ-ʪʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ [12].  

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʦʨʦʰʝʥʠʠ, ʨʘʩʪʷʥʫʣʠʩʴ ʛʫʤʫʩʦʚʘʷ ʯʘʩʪʴ ʧʨʦʬʠʣʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʫʧʣʦʪʥʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, 

ʠʩʯʝʟʣʘ ʨʝʟʢʘʷ ʩʣʦʠʩʪʦʩʪʴ ʧʨʦʬʠʣʷ ʧʦʯʚʳ [13]. 

ʈʘʟʨʝʟ ˉ308 ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʦʡ ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʧʦʯʚʳ ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʘ ʂʫʨʙʘʥʝʬʝʥʜʠ ʨʘʡʦʥʘ ʀʩʤʘʠʣʣʳ, ʥʘ ʚʳʩʦʪʝ 606 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

40Á52ᾳ23.76ᾴN, 48Á5.12ᾳ.80ᾴE. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʩʦʩʪʦʠʪ ʠʟ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ (Juglans regia 

L.), ʨʘʡʛʘʩʘ (Lolium multiflorum Lam. var. westervoldicum), ʦʚʩʶʛʘ (Avena fatua) ʠ ʜʨ. ʕʪʠ 

ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʨʝʜʛʦʨʴʷʭ. 

A1h 0-10 Hue 5YR 5/2 (ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ), ʦʨʝʭʦʚʘʪʦ-ʟʝʨʥʠʩʪʳʡ, 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, ʤʥʦʛʦ ʢʦʨʥʝʡ, ʩʣʘʙʦ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ. 

A1 10ï48 Hue 5YR 3/4 (ʢʦʨʠʯʥʝʚʘʪʳʡ), ʢʦʤʢʦʚʘʪʳʡ, ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʡ, 

ʯʝʨʚʦʨʦʠʥʳ, ʧʣʦʪʥʳʡ, ʩʫʭʦʡ, ʥʝ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ. 

ɸB 48ï66 Hue 5YR 4/2 (ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ), ʢʦʤʢʦʚʘʪʳʡ, ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʡ, ʢʦʨʥʠ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʢʘʤʥʠ (2ï5%), ʚʣʘʞʥʳʡ, ʥʝ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ.  

B/C 66ï125 Hue 5YR 4/2 (ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ), ʛʣʠʥʠʩʪʳʡ, ʚʣʘʞʥʳʡ, ʥʘ ʛʣʫʙʠʥʝ 

120 ʩʤ ʪʨʝʱʠʥʘ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 1 ʩʤ, ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ.  

C 125ï168 Hue 5YR 6/2 (ʥʝʤʥʦʛʦ ʷʨʯʝ), ʚʩʢʠʧʘʝʪ, ʢʦʨʥʠ ʜʝʨʝʚʴʝʚ, ʩʫʧʝʩʴ.  

ʅʘʟʚʘʥʠʝ ʧʦʯʚʳ: ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ. 

ʕʪʦʪ ʨʘʟʨʝʟ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ð ʥʝ ʤʦʱʥʳʡ 

ʛʫʤʫʩʦʚʳʡ ʩʣʦʡ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘïʚʳʩʦʢʦʛʫʤʫʩʥʳʝ, ʚ ʚʝʨʭʥʝʤ ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ 

ʛʦʨʠʟʦʥʪʝ (A1h) ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 5,91%. ʇʘʜʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʜʦʚʦʣʴʥʦ 

ʨʝʟʢʦʝ, ʯʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʧʦʯʚʘʤ ʣʝʩʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʠʧ ʛʫʤʫʩʘ ð ʛʫʤʘʪʥʦ-ʬʫʣʴʚʘʪʥʳʡ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʉʛʢ:ʉʬʢ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,8ï1,0%. ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ ʚ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ʚʳʩʦʢʦʝ (0,40%), ʘ ʩ ʛʣʫʙʠʥʦʡ ʧʘʜʘʝʪ ʜʦ 0,08ï0,16%. ʉʦʦʪʥʦʰʝʥʠʝ C:N ð 7,3ï8,6, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʝ (ʊʘʙʣʠʮʘ 1).  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 94 

 

ʊʘʙʣʠʮʘ 1.  

ʆʉʅʆɺʅʓɽ ʉɺʆʁʉʊɺɸ ɸʃʃʖɺʀɸʃʔʅʆ-ʃʋɻʆɺʆ-ʃɽʉʅʓʍ ʇʆʏɺ 

 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ɻʫʤʫʩ, 

% 

ɸʟʦʪ, 

% 

C:N pH 

ʚʦʜʥ. 

ɻʠʛʨʦ-

ʩʢʦʧʠ-

ʯʝʩʢʘʷ 

ʚʦʜʘ, % 

CaCO3, 

% 

ʇʦʛʣʦʱʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ, 

ʩʤʦʣʴ(ʵʢʚ)/ʢʛ ʧʦʯʚʳ 

Ca2+ Mg2+ Na+ 

ʀʩʤʘʠʣʣʳ, ʨʘʟʨʝʟ 308   

0ï10 

10ï48 

48ï66 

125-168 

5,91 

2,07 

1,31 

0,90 

0,40 

0,16 

0,12 

0,08 

8,6 

7,5 

6,3 

5,8 

7,6 

7,2 

7,3 

8,2 

6,13 

5,23 

8,36 

7,39 

3,42 

ʥʝʪ 

ð 

11,36 

33,28 

19,98 

25,64 

26,50 

5,32 

5,57 

10,28 

14,36 

ʥʝ ʦʧʨ. 

ð 

ð 

ʂʘʭ, ʨʘʟʨʝʟ 462  

2ï34 

34ï60 

60ï87 

87ï120 

120-160 

2,54 

2,26 

1,90 

1,64 

1,16 

0,19 

0,17 

0,15 

0,14 

0,10 

7,7 

7,7 

7,3 

6,8 

6,7 

5,6 

5,5 

5,7 

5,9 

4,2 

3,8 

4,2 

4,1 

4,2 

4,0 

ʅʝʪ 

ð 

ð 

ð 

ð 

18,50 

16,50 

15,00 

14,50 

15,50 

12,50 

13,00 

11,50 

11,00 

9,50 

0,80 

0,60 

0,50 

0,70 

ʥʝʪ 

ɿʘʢʘʪʘʣʘ (ɸʣʠʘʙʘʜ), ʨʘʟʨʝʟ 470  

0ï12 

12ï29  

29ï58 

58ï73 

73ï101 

101ï137 

137ïʥʠʞʝ 

3,88 

3,06 

1,95 

1,70 

1,36 

1,30 

1,04 

0,27 

0,22 

0,15 

0,14 

0,13 

0,11 

0,10 

8,3 

8,0 

7,5 

7,0 

6,1 

6,3 

6,0 

5,5 

5,7 

6,0 

6,2 

6,1 

5,9 

6,2 

4,1 

4,2 

3,7 

3,8 

3,4 

3,3 

3,5 

ʥʝʪ 

ð 

ð 

ð 

23,50 

14,00 

8,00 

6,50 

6,00 

6,00 

7,50 

12,5 

7,00 

4,50 

3,50 

3,00 

3,50 

4,00 

0,80 

0,70 

0,50 

0,40 

0,60 

0,80 

0,60 

ɹʘʣʘʢʝʥ (ʂʘʪʝʭ), ʨʘʟʨʝʟ 505  

0ï4 

4ï14 

14ï49 

49ï98 

98ï117 

117ï162 

3,75 

2,82 

1,14 

1,25 

1,36 

1,20 

0,27 

0,21 

0,10 

0,11 

0,12 

0,11 

8,3 

7,8 

6,6 

6,6 

6,5 

6,5 

7,5 

7,6 

7,8 

7,4 

7,3 

7,4 

4,0 

4,3 

4,5 

5,3 

5,1 

5,4 

2,59 

5,18 

0,43 

0,86 

0,43 

0,86 

14,13 

12,75 

5,00 

3,13 

5,63 

6,50 

5,13 

3,50 

3,75 

1,75 

3,75 

4,25 

1,05 

1,00 

1,67 

1,07 

1,05 

1,07 

 

ʆʙʳʯʥʦ, ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʧʦʯʚʳ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʩʠʣʴʥʦ 

ʢʘʨʙʦʥʘʪʥʳʝ. ʅʦ ʵʪʦʪ ʨʘʟʨʝʟ ʦʪʣʠʯʘʝʪʩʷ ʙʝʩʢʘʨʙʦʥʘʪʥʦʩʪʴʶ (10ï48, 48ï66 ʩʤ), ʚʳʱʝʣʦʯʝʥʳ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ (125ï168 ʩʤ). ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʯʚʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 

ʂʘʭʩʢʦʤ ʠ ɿʘʢʘʪʘʣʴʩʢʦʤ ʨʘʡʦʥʘʭ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠ ʦʥʠ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʱʝʣʦʯʝʥʥʦʩʪʴʶ.  

ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʚ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚʘʭ ʚʳʩʦʢʘʷ-

25,55ï40,86 ʤʦʣʴ(ʵʢʚ)/ʢʛ ʧʦʯʚʳ. ʆʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʪʷʞʝʣʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 

ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ. ɺ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʝʪ Ca. ɺʝʣʠʯʠʥʘ 

ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7,2ï7,6, ʫʤʝʥʴʰʘʷʩʴ ʩ ʛʣʫʙʠʥʦʡ. ʅʦ ʚ 

ʛʦʨʠʟʦʥʪʝ ʉ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 8,2 (ʊʘʙʣʠʮʘ 1). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʩʦʣʝʡ ʵʪʠ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʝ ʟʘʩʦʣʝʥʥʳʤ ʧʦʯʚʘʤ (ʊʘʙʣʠʮʘ 3). ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-

ʣʝʩʥʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (<0,01 ʤʤ ð 73,2ï82,24%) ʠ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ (<0,001 ʤʤ ð 23,60ï57,36%) 

ʚʳʩʦʢʦʝ.  

ʇʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʤʠʨʘ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ 

ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʧʦʯʚʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʪʘʢ: Eutric Fluvisols (Clayic, Humic).  

ʈʘʟʨʝʟ ̄ 462 ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʦʡ ʛʣʝʝʚʦʡ ʛʘʣʝʯʥʠʢʦʚʦʡ ʧʦʯʚʳ ʟʘʣʦʞʝʥ ʚ 
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ʂʘʭʩʢʦʤ ʨʘʡʦʥʝ ʚ ʩʝʣʝʥʠʠ ʉʫʩʢʝʥʜ. ʕʪʠ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʦʣʦʩʝ ʜʦʣʠʥʳ ʨ. ɻʫʤʯʘʡ. 

41Á26ᾳ32.03ᾴN, 46Á51ᾳ55.08ᾴE. ɺʳʩʦʪʘ 406 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʩʦʩʪʦʠʪ 

ʠʟ ʜʝʨʝʚʴʝʚ (ʛʨʝʮʢʠʡ ʦʨʝʭ Juglans regia L.), ʢʠʟʠʣ (Cornus mas), ʚʠʰʥʷ (Prunus avium), ʘʢʘʮʠʷ 

(Acacia), ʢʫʩʪʘʨʥʠʢʦʚ (ʘʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʰʠʧʦʚʥʠʢ Rosa azerbaidzanica Novopokr), ʝʞʝʚʠʢʘ 

(Rubus fruticosus) ʠ ʪʨʘʚ (ʧʳʨʝʡ Elytrigia). ʕʪʦʪ ʨʘʟʨʝʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ: 

A1 2ï34 Hue 7.5 YR 4/2 (ʪʝʤʥʦ ʩʝʨʳʡ), ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, 

ʧʣʦʪʥʳʡ, ʢʦʨʥʠ, ʤʝʣʢʠʝ ʢʘʤʥʠ (2ï5%), ʪʦʥʢʦ ʧʦʨʠʩʪʳʡ, ʥʝ ʚʩʢʠʧʘʝʪ, ʩʫʭʦʡ.  

A2g 34ï60 Hue 7.5 YR 2/3 (ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦ-ʙʫʨʦʚʘʪʳʡ), ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʳʡ, 

ʩʨʝʜʥʝ ʩʫʛʣʠʥʠʩʪʳʡ, ʧʣʦʪʥʳʡ, ʤʥʦʛʦ ʢʦʨʥʝʡ, ʤʝʣʢʠʝ ʠ ʢʨʫʧʥʳʝ ʢʘʤʥʠ (2ï5%), ʛʣʠʥʠʩʪʳʡ, 

ʪʦʥʢʦʧʦʨʠʩʪʳʡ, ʨʞʘʚʳʝ ʧʷʪʥʘ, ʥʝ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ.  

A\Bg 60-87 ʪʦ ʞʝ, ʯʪʦ ʠ ʛʦʨʠʟʦʥʪ 34ï60, ʨʞʘʚʳʭ ʧʷʪʝʥ ʙʦʣʴʰʝ.  

Bg 87ï120 Hue 7.5 YR 3/3 (ʪʝʤʥʦ-ʙʫʨʳʡ), ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, 

ʨʳʭʣʦʚʘʪʳʡ, ʤʘʣʦ ʢʦʨʥʝʡ, ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʢʘʤʥʠ (5ï15%), ʤʘʩʩʘ ʞʝʣʪʦʚʘʪʳʭ ʪʦʯʝʢ, 

ʩʚʝʞʠʡ, ʧʝʨʝʭʦʜ, ʥʝ ʚʩʢʠʧʘʝʪ, ʧʦʩʪʝʧʝʥʥʳʡ.  

Cg 120ï160 Hue 7.5 YR 3/3 (ʪʝʤʥʦ-ʙʫʨʳʡ), ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, 

ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʢʘʤʥʠ, ʚ ʩʤʝʩʠ ʩ ʧʝʩʢʦʤ, ʥʝ ʚʩʢʠʧʘʝʪ, ʤʥʦʛʦ ʛʘʣʝʯʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʤʝʨʦʚ. 

ʅʘʟʚʘʥʠʝ ʧʦʯʚʳ: ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʨʝʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤʥʦ-ʙʫʨʦʚʘʪʦʡ 

ʦʢʨʘʩʢʦʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʥʘʣʠʯʠʝʤ ʛʣʝʝʚʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʠʤʝʶʪʩʷ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʢʘʤʥʠ (ʊʘʙʣʠʮʘ 2). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʢʫʣʴʪʫʨʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʚ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʛʣʝʝʚʳʭ 

ʛʘʣʝʯʥʠʢʦʚʳʭ ʧʦʯʚʘʭ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʘʷ. ɺ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ ʩʦʜʝʨʞʘʥʠʝ Ca ʚʳʰʝ 

(14,50ï18,50 ʤʦʣʴ(ʵʢʚ)/ʢʛ ʧʦʯʚʳ), ʯʝʤ ʄg (11,00ï13,00 ʤʦʣʴ(ʵʢʚ)/ʢʛ ʧʦʯʚʳ). ʉʦʜʝʨʞʘʥʠʝ 

ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,5ï0,8 ʤʦʣʴ(ʵʢʚ)/ʢʛ ʧʦʯʚʳ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ-

ʢʠʩʣʦʪʥʘʷ (4,2ï5,5) (ʊʘʙʣʠʮʘ 1).  

ɺ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʧʨʦʬʠʣʷ ʢʦʣʠʯʝʩʪʚʦ ʚʘʣʦʚʦʛʦ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 2,54%, ʚʘʣʦʚʦʛʦ 

ʘʟʦʪʘ ð 0,19%, ʘ ʩ ʛʣʫʙʠʥʦʡ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʘʜʘʶʪ ʜʦ 0,10%. ʉʦʦʪʥʦʰʝʥʠʝ C:N 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʝ ð 6,7ï7,7. 

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʦʬʠʣʴ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʦʛʦ ʛʣʝʝʚʦʡ 

ʛʘʣʝʯʥʠʢʦʚʦʡ ʧʦʯʚʳ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 44,02ï40,32%, ʘ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ ð 10,18ï13,68%.  

ʇʦ WRB ʥʘʟʚʘʥʠʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʛʣʝʝʚʳʭ ʛʘʣʝʯʥʠʢʦʚʳʭ ʧʦʯʚ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʪʘʢ: Eutric Skeletic Gleyic Fluvisols (Loamic, Densic). 

ʈʘʟʨʝʟ ˉ470 ʟʘʣʦʞʝʥ ʚ ʩ. ɸʣʠʘʙʘʜ ɿʘʢʘʪʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. 41Á31ᾳ25.59ᾴN, 

46Á38ᾳ32.19ᾴE. ɺʳʩʦʪʘ 406 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʕʪʠ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʙʣʠʟʠ 

ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʝʥʥʦʡ ʧʦʣʦʩʳ ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʨ. ɻʘʚʘʣʯʘʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚʠʜʥʦ, ʯʪʦ ʢʦʛʜʘ-ʪʦ ʦʥʘ ʦʨʦʰʘʣʘʩʴ, ʥʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʥʷʪ ʩʝʥʦʢʦʩʦʤ. ʇʦ 

ʢʨʘʷʤ ʨʘʩʪʫʪ ʛʨʝʮʢʠʡ ʦʨʝʭ (Juglans regia L.), ʢʠʟʠʣ (Cornus mas), ʘʢʘʮʠʷ (Acacia) ʬʫʥʜʫʢ 

(ʉ. avellana L.), ʝʞʝʚʠʢʘ (Rubus fruticosus) ʠ ʜʨ. 

A1 0ï12 Hue 7.5 YR 3/3 (ʪʝʤʥʦ-ʙʫʨʳʡ), ʟʝʨʥʠʩʪʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʨʳʭʣʳʡ, 

ʤʥʦʛʦ ʢʦʨʥʝʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥ, ʥʝ ʚʩʢʠʧʘʝʪ, ʩʫʭʦʡ; 

A2 12ï29 Hue 7.5 YR 3/3 (ʪʝʤʥʦ-ʙʫʨʳʡ), ʛʣʳʙʠʩʪʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʢʦʨʥʠ, 

ʭʦʜʳ ʯʝʨʚʝʡ, ʪʦʥʢʦʧʦʨʠʩʪʳʡ, ʩʫʭʦʡ, ʥʝ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ; 

A/B 29ï58 Hue 7.5 YR 3/3 (ʪʝʤʥʦ-ʙʫʨʳʡ), ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʧʝʩʦʢ ʩ ʧʨʠʤʝʩʴʶ, 
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ʤʝʣʢʠʝ ʠ ʢʨʫʧʥʳʝ ʛʘʣʝʯʥʠʢʠ, ʥʝ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ;  

B1w 58ï73 Hue 7.5 YR 3/3 (ʪʝʤʥʦ-ʙʫʨʳʡ), ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʨʳʭʣʳʡ, ʝʜʠʥʠʯʥʳʝ 

ʢʦʨʝʰʢʠ, ʩʤʝʩʴ ʧʝʩʢʘ, ʤʝʣʢʠʝ ʢʘʤʥʠ, 2ï5 %, ʚʣʘʞʥʳʡ, ʥʝ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ;  

B2w 73ï101 ʪʦ ʞʝ, ʯʪʦ ʛʦʨʠʟʦʥʪ 58ï73; 

B\C 101ï137 Hue 7.5 YR 6/1 (ʪʝʤʥʦ-ʩʝʨʦʚʘʪʳʡ), ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʧʨʠʤʝʩʴ ʧʝʩʢʘ ʠ 

ʢʘʤʥʝʡ, ʩʫʭʦʡ ʥʝ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ;  

C 137 ð ʥʠʞʝ ʨʳʭʣʳʡ, ʨʝʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʤʥʦʛʦ ʛʘʣʝʯʥʠʢʦʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. 

ʅʘʟʚʘʥʠʝ ʧʦʯʚʳ: ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ. 

 

ʊʘʙʣʠʮʘ 2.  

ɻʈɸʅʋʃʆʄɽʊʈʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ɸʃʃʖɺʀɸʃʔʅʆ-ʃʋɻʆɺʆ-ʃɽʉʅʓʍ ʇʆʏɺ 

 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ʉʦʜʝʨʞʘʥʠʝ ʯʘʩʪʠʮ, %; ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ, ʤʤ 
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ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʯʚʳ ʨʘʟʨʝʟʘ ˉ470 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ ʧʦʯʚʳ ʠʤʝʶʪ 

ʪʝʤʥʦ-ʙʫʨʳʡ ʮʚʝʪ, ʚ ʚʝʨʭʥʝʤ ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʪʨʫʢʪʫʨʘ ʟʝʨʥʠʩʪʘʷ ʠ ʧʦʩʪʝʧʝʥʥʦ 

ʧʝʨʝʭʦʜʠʪ ʚ ʙʝʩʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʣʦʠʩʪʦʩʪʴ ʛʦʨʠʟʦʥʪʦʚ, ʩʤʝʩʴ ʧʝʩʢʘ ʠ ʢʘʤʥʝʡ. ʕʪʦʪ 

ʨʘʟʨʝʟ ʪʠʧʠʯʥʳʡ, ʩʣʦʠʩʪʳʡ ʠ ʛʘʣʝʯʥʠʢʦʚʳʡ. ʂʦʛʜʘ-ʪʦ ʟʜʝʩʴ ʙʳʣ ʣʝʩ.  

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ (A1 ʠ ɸ2) ʩʦʩʪʘʚʣʷʝʪ 3,06ï3,88%. ɺ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʛʫʤʫʩʘ. ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ ʚ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ð 0,22ï0,27%, ʩʦʦʪʥʦʰʝʥʠʝ C:N ʜʦʭʦʜʠʪ ʜʦ 8,0ï8,3 ð ʫʟʢʦʝ. ɽʤʢʦʩʪʴ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʛʘʣʝʯʥʠʢʦʚʳʭ ʧʦʯʚʘʭ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ 
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ʚʳʩʦʢʘʷ (A1) ð 36,8 ʤʦʣʴ(ʵʢʚ)/ʢʛ ʧʦʯʚʳ, ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ (A/B) ð 12,5 ʤʦʣʴ(ʵʢʚ)/ʢʛ 

ʧʦʯʚʳ. ɺ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʦʤʠʥʠʨʫʝʪ Ca. ɺʝʣʠʯʠʥʘ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 6,0ï8,3, ʫʤʝʥʴʰʘʷʩʴ ʩ ʛʣʫʙʠʥʦʡ (ʊʘʙʣʠʮʘ 1).  

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʦʬʠʣʴ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʦʡ ʛʘʣʝʯʥʠʢʦʚʦʡ 

ʧʦʯʚʳ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ. ʂʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ 

ʩʦʩʪʘʚʣʷʝʪ 32,50ï40,80%, ʘ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ ð 6,30ï9,26%. ʕʪʠ ʧʦʯʚʳ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ 

ʠʤʝʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʠ 0,25ï0,05 ʤʤ (34,46ï48,42%).  

ʇʦ WRB ʥʘʟʚʘʥʠʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʛʘʣʝʯʥʠʢʦʚʳʭ ʧʦʯʚ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ 

ʪʘʢ: Eutric Orthofluvic Skeletic Fluvisols (Siltic). 

 

ʊʘʙʣʠʮʘ 3.  

ʇʆʃʅɸʗ ɺʆɼʅɸʗ ɺʓʊʗɾʂɸ ɸʃʃʖɺʀɸʃʔʅʆ-ʃʋɻʆɺʆ-ʃɽʉʅʓʍ ʇʆʏɺ, % 
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ʈʘʟʨʝʟ ˉ505 ʟʘʣʦʞʝʥ ʚ ɹʝʣʘʢʝʥʩʢʦʤ ʨʘʡʦʥʝ, ʧʦ ʜʦʨʦʛʝ ɹʝʣʘʢʝʥ-ʂʘʪʝʭ, N41Á40.321ᾳ. 

E46Á26.878ᾳ. ʊʝʨʨʠʪʦʨʠʷ ʫʩʘʞʝʥʘ ʥʦʚʳʤʠ ʩʦʨʪʘʤʠ ʷʙʣʦʥʴ, ʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʛʨʘʙ 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʠʣʠ ʢʘʚʢʘʟʩʢʠʡ (Cʘrpinus bʝtulus), ʚʦʩʪʦʯʥʳʡ ʜʫʙ (Quercus macranthera Fisch), 

ʢʘʨʢʘʩ ʢʘʚʢʘʟʩʢʠʡ (ʉeltis caucasica), ʦʣʴʭʘ (Alnus barbata C. A. Mey), ʘʢʘʮʠʷ (Acacia), ʢʨʘʧʠʚʘ 

ʜʚʫʜʦʤʥʘʷ (Urtica dioica L.), ʢʣʝʚʝʨ (Trifolium repens L.) ʠ ʜʨ. ʕʪʠ ʧʦʯʚʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʢʫʣʴʪʫʨʝʥʥʳʝ. 

A1 0ï4 Hue 7.5 YR 3/3 (ʪʝʤʥʦ-ʩʝʨʳʡ), ʜʝʨʥʦʚʳʡ ʩʣʦʡ, ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʠ ʦʩʪʘʪʢʠ 

ʢʦʨʥʝʡ, ʯʝʨʚʦʨʦʠʥʳ, ʩʣʘʙʦ ʚʩʢʠʧʘʝʪ, ʩʫʭʦʡ;  

A2 4ï14 Hue 5 Y 4/1 (ʩʝʨʳʡ), ʢʨʫʧʥʦ ʢʦʤʢʦʚʘʪʳʡ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, 

ʯʝʨʚʦʨʦʠʥʳ, ʢʦʨʥʠ, ʦʯʝʥʴ ʧʣʦʪʥʳʡ, ʩʫʭʦʡ, ʩʣʘʙʦ ʚʩʢʠʧʘʝʪ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ; 

A\B 14ï49 Hue 5 Y 4/1 (ʩʝʨʳʡ), ʢʨʫʧʥʦ ʢʦʤʢʦʚʘʪʳʡ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, ʦʯʝʥʴ 

ʧʣʦʪʥʳʡ, ʩʫʭʦʡ, ʥʝ ʚʠʜʥʦ ʚʩʢʠʧʘʥʠʝ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ; 

A\Bbg 49ï98 Hue 5 Y 4/1 (ʩʝʨʳʡ), ʢʨʫʧʥʦ ʢʦʤʢʦʚʘʪʳʡ, ʛʣʠʥʠʩʪʳʡ, ʦʯʝʥʴ ʧʣʦʪʥʳʡ, 

ʨʞʘʚʳʝ ʧʷʪʥʘ, ʩʫʭʦʡ, ʥʝ ʚʠʜʥʦ ʚʩʢʠʧʘʥʠʝ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ; 

B\Cbg 98ï117  Hue 5 Y 5/3 (ʩʝʨʦʚʘʪʦ-ʧʘʣʝʚʳʡ), ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʤʥʦʛʦ ʩʠʟʦʚʘʪʦ-

ʨʞʘʚʳʭ ʧʷʪʝʥ (Hue 5 B 5/1, Hue 7.5 R 4/8), ʦʯʝʥʴ ʧʣʦʪʥʳʡ, ʩʫʭʦʡ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ; 

Cg 117ï162  Hue 5 Y 8/4 (ʞʝʣʪʦʚʘʪʦ-ʧʘʣʝʚʳʡ), ʛʣʠʥʠʩʪʳʡ, ʩʠʟʦʚʘʪʦ-ʨʞʘʚʳʭ ʧʷʪʝʥ 

(Hue 5 B 5/1, Hue 7.5 R 4/8), ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ.  

ʅʘʟʚʘʥʠʝ ʧʦʯʚʳ: ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ. 

ʀʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ 

ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʧʣʦʪʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ð ʩʝʨʦʚʘʪʳʤ ʮʚʝʪʦʤ, ʧʝʨʝʭʦʜʷʱʠʡ 

http://www.bulletennauki.com/
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ʚ ʞʝʣʪʦʚʘʪʦ-ʧʘʣʝʚʳʡ ʚ ʩʣʦʝ 117ï162  ʩʤ, ʥʘʣʠʯʠʝʤ ʩʠʟʦʚʘʪʦ-ʨʞʘʚʳʭ ʧʷʪʝʥ ʥʘʯʠʥʘʷ ʩ 

ʛʦʨʠʟʦʥʪʘ A\Bbg. ɺʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ ʩʫʭʦʡ.  

ɺ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʦʡ ʛʣʝʝʚʦʡ ʧʦʯʚʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 

ʩʦʩʪʘʚʣʷʝʪ 2,82ï3,75%, ʘ ʩ ʛʣʫʙʠʥʦʡ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ (1,14%) ʠ ʚ ʧʦʛʨʝʙʝʥʥʳʭ 

ʛʫʤʫʩʠʨʦʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 1,25ï1,36% (ʊʘʙʣʠʮʘ 1). ʉʦʜʝʨʞʘʥʠʝ 

ʦʙʱʝʛʦ ʘʟʦʪʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,11ï0,27%, ʩʦʦʪʥʦʰʝʥʠʝ C:N ð 6,5ï8,3.  

ʆʧʠʩʳʚʘʝʤʳʝ ʧʦʯʚʳ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʩʧʣʦʰʴ ʢʘʨʙʦʥʘʪʥʳʝ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ 

ʥʝʚʳʩʦʢʦʝ. ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʣʷʝʪ 20,31 ʩʤʦʣʴ(ʵʢʚ)/ʢʛ ʧʦʯʚʳ 

ʧʦʯʚʳ, ʘ ʟʘʪʝʤ ʨʝʟʢʦ ʧʘʜʘʝʪ. ɺ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʪʠʦʥ Ca. ʈʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ (ʊʘʙʣʠʮʘ 1).  

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʵʪʠ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʠ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʧʦʯʚʘʤ. ɺʳʜʝʣʷʶʪʩʷ ʬʨʘʢʮʠʠ 0,25ï0,05  ʤʤ (22,42ï37,94%) ʠ 0,05ï0,01 

ʤʤ (22,08ï24,70%) (ʊʘʙʣʠʮʘ 2). 

ʇʦ WRB ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʪʘʢ: Eutric Gleyic 

Fluvisols (Loamic, Humic). 

ʅʘʡʜʝʥʥʳʝ, ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʛʨʘʚʠʡ, ʢʘʤʝʥʴ ʠ 

ʧʝʩʦʢ, ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʜʨʝʥʘʞʘʤʠ [11]. ɺ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʙʦʥʠʪʝʥʳʤ ʩ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʟʘʥʷʪʘ ʧʦʜ 

ʪʫʛʘʡʥʳʤʠ ʣʝʩʘʤʠ ʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʩʝʥʦʢʦʩʥʳʤʠ ʫʛʦʜʴʷʤʠ [14].  

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʟʝʤʣʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʚʦʱʥʳʭ, ʟʝʨʥʦʚʳʭ ʠ 

ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

 

ɺr ʚʦʜʳ 

ʀʟʫʯʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʠ ʠʭ ʦʢʫʣʴʪʫʨʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ. ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʧʦʯʚʳ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʧʨʠʟʥʘʢʘʤ, ʬʠʟʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺʧʝʨʚʳʝ 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʄʠʨʦʚʦʡ ʨʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦ ʧʦʯʚʝʥʥʳʤ 

ʨʝʩʫʨʩʘʤ (WRB) ʢ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʤ ʧʦʯʚʘʤ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ 

ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʟʚʘʥʠʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-

ʣʝʩʥʳʭ ʧʦʯʚ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʨʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʳ (WRB) 

2015 ʛ. ʉ ʫʯʝʪʦʤ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ. ɺʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʘʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʛʦʨʠʟʦʥʪ fluvic. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʦʡ WRB 

ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʧʦʯʚʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʧʦʯʚʳ ð Eutric Fluvisols (Clayic, Humic). 

ɸʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ ʧʦʯʚʳ ð Eutric Skeletic Gleyic 

Fluvisols (Loamic, Densic). 

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ ʧʦʯʚʳ ð Eutric Orthofluvic Skeletic Fluvisols 

(Siltic). 

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ ð Eutric Gleyic Fluvisols (Loamic, Humic). 
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CHANGE IN THE BIOCHEMICAL COMPOSITION OF APPLE FRUITS CULTIVATED 

ON LOW-GROWN ROOTSTOCKS IN CONNECTION WITH DIFFERENT WAYS  

OF CROWN FORMATION 

 

ÉNamozov I., Tashkent State Agrarian University, Tashkent, Uzbekistan, Ihtiyor_8226@mail.ru 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʭ 

ʧʣʦʜʦʚ ʷʙʣʦʥʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʫʭʠʭ ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ (16,9%) 

ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (8,6 ʤʛ/100 ʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ) ʧʣʦʜʳ ʷʙʣʦʥʠ ʩʦʨʪʘ ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ 

ʦʙʣʘʜʘʣʠ ʧʨʠ ʬʦʨʤʠʨʦʚʢʝ ʢʨʦʥʳ ʧʦ ʨʘʟʨʝʞʝʥʥʦ ʷʨʫʩʥʦʤʫ ʪʠʧʫ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ 

ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʦʩʝʥʥʝʛʦ ʩʦʨʪʘ ɻʦʣʜʝʥ ɼʝʣʠʰʝʩʘ ʠ ʟʠʤʥʝʛʦ ʩʦʨʪʘ ʌʫʜʞʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʭʘʨʦʚ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʝʪ ʬʨʫʢʪʦʟʘ, ʪʦ ʝʩʪʴ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦ 

ʩʦʨʪʘʤ ʷʙʣʦʥʠ ʜʦʩʪʠʛʘʝʪ 82,4ï87,6% (ʚʤʝʩʪʝ ʩ ʛʣʶʢʦʟʦʡ). 
 

Abstract. In this article, biochemical analyzes have shown that the highest amount of dry 

soluble substances (16.9%) and ascorbic acid (8.6 mg / 100 g of raw substance) apple fruits of the 

Golden Delicious variety had during crown formation according to a sparse tiered type. Laboratory 

analyzes of apple fruits of the autumn variety Golden Delicious, and the winter variety Fuji showed 

that fructose accounts for the largest share of the total amount of sugars, that is, its content in apple 

varieties reaches 82.4ï87.6% (together with glucose). 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʚʦʡ, ʩʦʨʪ, ʩʭʝʤʘ, ʷʙʣʦʥʷ, ʢʨʦʥʘ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʨʘʟʚʠʪʠʝ, 

ʫʨʦʞʘʡ, ʢʘʯʝʩʪʚʦ. 
 

Keywords: stock, variety, scheme, apple tree, crown, intensification, development, yield, 

quality. 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʚʝʜʫʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʳʨʘʱʠʚʘʥʠʝʤ ʷʙʣʦʥʠ ʚ ʩʨʝʜʥʝʨʦʩʣʳʭ, 

ʢʘʨʣʠʢʦʚʳʭ ʠ ʩʫʧʝʨʢʘʨʣʠʢʦʚʳʭ ʩʘʜʘʭ ʢʨʦʤʝ ʪʠʧʦʚ ʧʦʜʚʦʝʚ, ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʩʭʝʤʳ 

ʨʘʟʤʝʱʝʥʠʷ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʚ ʩʘʜʫ, ʘ ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʩʧʦʩʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʭ ʢʨʦʥʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʫʨʦʞʘʡ ʚ 7ï8  ʨʘʟ ʙʦʣʴʰʝ ʯʝʤ ʩʘʜʳ 

ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʝ ʧʨʠ 

ʟʘʢʣʘʜʢʝ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʩʫʧʝʨʠʥʪʝʥʩʠʚʥʭr ʩʘʜʦʚ ʷʙʣʦʥʠ ʚʥʝʜʨʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤ 

ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʩʘʜʫ ʠ ʩʧʦʩʦʙʦʚ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʦʥʳ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʣʦʪʥʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʷʙʣʦʥʠ ʩʦʟʜʘʶʪ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʝʚ ʪʠʧʘ ʄ9, ʩ ʟʘʛʫʱʝʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʜʝʨʝʚʴʝʚ ʠ 
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ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʧʣʦʱʝʥʥʳʭ ʬʦʨʤ ʢʨʦʥʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʢʘʞʜʦʤ ʨʷʜʫ ʥʝʧʨʝʨʳʚʥʫʶ 

ʧʣʦʜʦʚʫʶ ʩʪʝʥʫ. ʆʧʪʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʚ ʪʘʢʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʦʧʳʪʘ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʦʜʥʘ ʠ ʪʘ 

ʞʝ ʩʦʨʪʘ-ʧʦʜʚʦʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ, ʚʳʩʘʞʝʥʥʘʷ ʥʘ ʨʘʟʥʳʭ ʧʦʯʚʘʭ, ʦʙʨʘʟʫʝʪ ʜʝʨʝʚʴʷ 

ʥʝʦʜʠʥʘʢʦʚʦʡ ʚʝʣʠʯʠʥʳ [1ï4]. ʊʘʢ, ʩʣʘʙʦʨʦʩʣʳʝ ʷʙʣʦʥʠ ʥʘ ʙʝʜʥʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʜʘʞʝ ʧʨʠ 

ʦʨʦʰʝʥʠʠ ʨʘʟʨʘʩʪʘʶʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʶʞʥʳʭ ʯʝʨʥʦʟʝʤʘʭ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʥʦʛʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʦʨʪʘ ʥʘ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ ʦʙʨʘʟʫʶʪ ʢʘʨʣʠʢʦʚʳʝ ʜʝʨʝʚʴʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʘʟʤʝʩʪʠʪʴ, ʚ ʩʘʜʫ ʩ ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʥʦ ʥʘ ʙʦʛʘʪʳʭ ʧʦʯʚʘʭ ʦʙʨʘʟʫʶʪ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʝ 

ʜʝʨʝʚʴʷ, ʤʘʣʦ ʧʦʭʦʞʠʝ ʥʘ ʢʘʨʣʠʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦ, ʚʳʩʘʞʠʚʘʪʴ ʠʭ ʩ ʪʘʢʦʡ ʛʫʩʪʦʪʦʡ, ʢʘʢ ʥʘ 

ʙʝʜʥʳʭ ʧʝʩʯʘʥʳʭ, ʥʝʣʴʟʷ [3ï7]. 
 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʫʯʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2016ï2019 ʛʛ. ʩ ʩʦʨʪʘʤʠ ʷʙʣʦʥʠ ʌʫʜʞʠ ʠ ɻʦʣʜʝʥ 

ɼʝʣʠʰʝʩ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʚʦʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʝʤʳʡ ʄ9. 

ɼʝʨʝʚʴʷ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʚʳʨʘʱʠʚʘʣʠʩʴ ʧʨʠ ʩʭʝʤʘʭ ʨʘʟʤʝʱʝʥʠʷ 4,0Ĭ1,0, 4,0Ĭ1,5 ʠ 

4,0Ĭ2,0 ʤ. ɺ ʢʘʞʜʦʤ ʧʦʚʪʦʨʝʥʠʠ ʫʯʝʪʥʳʤʠ ʙʳʣʠ ʧʦ 5 ʜʝʨʝʚʴʝʚ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 

ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʌʦʨʤʠʨʦʚʢʘ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ð ʚʝʨʝʪʝʥʦʚʠʜʥʳʡ ʢʫʩʪ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʤʝʥʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ ʩʣʘʙʦʨʦʩʣʳʭ 

ʧʦʜʚʦʷʭ ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʦʥʳè ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʩʦʨʪʦʚ 

ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ ʠ ʌʫʜʞʠ ʚʳʨʘʱʝʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʬʦʨʤʠʨʦʚʢʠ (ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ. 

ɹʀʆʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʇʃʆɼʆɺ ʗɹʃʆʅʀ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʇʆʉʆɹʆɺ 

ʌʆʈʄʀʈʆɺʂʀ ʂʈʆʅʓ, 2017ï2020  ʛʛ. 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʫʭʦʝ 

ʨʘʩʪʚʦʨʠʤʦʝ 

ʚʝʱʝʩʪʚʦ, % 

ʦʙʱʠʡ 

ʩʘʭʘʨ, % 

ʢʠʩʣʦʪʥʦʩʪʴ, 

% 

ʚʠʪʘʤʠʥ ʉ, 

ʤʛ/100 ʛ ʩʳʨʦʛʦ 

ʚ-ʚʘ. 

ʉʦʨʪ ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ  

ɺʝʨʝʪʝʥʦʚʠʜʥʳʡ ʢʫʩʪ - 

ʐʧʠʥʜʝʣʴʙʫʰ ï ʢʦʥʪʨ. 

14,6 10,8 0,48 6,7 

ʀʪʘʣʴʷʥʩʢʘʷ ʧʘʣʴʤʝʪʪʘ  15,8 10,7 0,43 6,3 

ʀʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʘʷ ʧʘʣʴʤʝʪʪʘ (90Á) 16,9 12,9 0,41 8,6 

ʂʦʩʘʷ ʧʘʣʴʤʝʪʪʘ (70Á) 14,3 9,6 0,54 7,4 

ʉʦʨʪ ʌʫʜʞʠ 

ɺʝʨʝʪʝʥʦʚʠʜʥʳʡ ʢʫʩʪ - 

ʐʧʠʥʜʝʣʴʙʫʰ ï ʢʦʥʪʨ. 

13,8 9,8 0,71 5,7 

ʀʪʘʣʴʷʥʩʢʘʷ ʧʘʣʴʤʝʪʪʘ  17,7 11,7 0,59 5,8 

ʀʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʘʷ ʧʘʣʴʤʝʪʪʘ (90Á) 15,4 10,9 0,66 5,6 

ʂʦʩʘʷ ʧʘʣʴʤʝʪʪʘ (70Á) 13,3 9,2 0,74 5,4 
 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʫʭʠʭ ʨʘʩʪʚʦʨʠʤʳʭ 

ʚʝʱʝʩʪʚ (16,9%) ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (8,6 ʤʛ/100 ʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ) ʧʣʦʜʳ ʷʙʣʦʥʠ ʩʦʨʪʘ 

ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ ʦʙʣʘʜʘʣʠ ʧʨʠ ʬʦʨʤʠʨʦʚʢʝ ʢʨʦʥʳ ʧʦ ʨʘʟʨʝʞʝʥʥʦ ʷʨʫʩʥʦʤʫ ʪʠʧʫ. 

ʇʦ ʩʦʨʪʫ ʷʙʣʦʥʠ ʌʫʜʞʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʣʦʜʘʭ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ 

ʦʧʪʠʤʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʦʥʳ ʧʦ ʪʠʧʫ ʠʪʘʣʴʷʥʩʢʘʷ ʧʘʣʴʤʝʪʪʘ ʩʦʩʪʘʚʠʣʦ 
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17,7%. ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʩʘʭʘʨʘ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʦʩʝʥʥʝʛʦ ʩʦʨʪʘ ɻʦʣʜʝʥ 

ɼʝʣʠʰʝʩʘ ʠ ʟʠʤʥʝʛʦ ʩʦʨʪʘ ʌʫʜʞʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʭʘʨʦʚ ʥʘʠʙʦʣʴʰʫʶ 

ʜʦʣʶ ʩʦʩʪʘʚʣʷʝʪ ʬʨʫʢʪʦʟʘ, ʪʦ ʝʩʪʴ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦ ʩʦʨʪʘʤ ʷʙʣʦʥʠ ʜʦʩʪʠʛʘʝʪ 82,4ï87,6% 

(ʚʤʝʩʪʝ ʩ ʛʣʶʢʦʟʦʡ). 
 

ɺʳʚʦʜ 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʫʭʠʭ ʨʘʩʪʚʦʨʠʤʳʭ 

ʚʝʱʝʩʪʚ (16,9%) ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (8,6 ʤʛ/100 ʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ) ʧʣʦʜʳ ʷʙʣʦʥʠ ʩʦʨʪʘ 

ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ ʦʙʣʘʜʘʣʠ ʧʨʠ ʬʦʨʤʠʨʦʚʢʝ ʢʨʦʥʳ ʧʦ ʨʘʟʨʝʞʝʥʥʦ ʷʨʫʩʥʦʤʫ ʪʠʧʫ.  
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ɸʥʥʦʪʘʮʠʷ. ʉʝʢʩʫʘʣʴʥʦʩʪʴ ð ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʪʦʨʦʥ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ, ʵʪʥʠʯʝʩʢʠʭ, ʨʝʣʠʛʠʦʟʥʳʭ. ɾʝʥʩʢʘʷ ʩʝʢʩʫʘʣʴʥʦʩʪʴ ð ɻ ʪʦ ʦʯʝʥʴ 

ʪʦʥʢʠʡ ʠ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʵʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʠ 

ʮʠʢʣʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʞʝʥʱʠʥʳ ʟʥʘʯʠʪʝʣʴʥʫʶ ʝʝ ʯʘʩʪʴ ʧʨʦʚʦʜʷʪ ʚ ʧʝʨʠʦʜʝ ʧʨʝʤʝʥʦʧʘʫʟʳ ʠ 

ʧʦʩʪʤʝʥʦʧʘʫʟʳ. ʄʝʥʦʧʘʫʟʘʣʴʥʳʡ ʧʝʨʠʦʜ, ʟʘʯʘʩʪʫʶ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʝʢʩʫʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʨʷʜʦʤ ʛʦʨʤʦʥʘʣʴʥʳʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ: 

ʚʘʟʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ (ʧʨʠʣʠʚʳ), ʫʨʦʛʝʥʠʪʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʩʫʭʦʩʪʴ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ, 

ʜʠʩʢʦʤʬʦʨʪ ʧʨʠ ʧʦʣʦʚʦʤ ʘʢʪʝ, ʥʝʜʝʨʞʘʥʠʝ ʤʦʯʠ), ʨʘʩʩʪʨʦʡʩʪʚʦ ʩʥʘ, ʧʝʨʝʧʘʜʳ ʥʘʩʪʨʦʝʥʠʷ, 

ʩʥʠʞʝʥʠʝ ʧʦʣʦʚʦʛʦ ʚʣʝʯʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ. ʏʘʩʪʦ ʞʝʥʱʠʥʳ ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʘʢ ʯʪʦ-ʪʦ ʥʝʠʟʙʝʞʥʦʝ, ʪʦ, ʩ ʯʝʤ ʥʫʞʥʦ ʧʨʦʩʪʦ ʩʤʠʨʠʪʴʩʷ, ʧʦʵʪʦʤʫ ʨʝʜʢʦ 

ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʧʦʤʦʱʴʶ ʢ ʜʦʢʪʦʨʫ. ʍʦʪʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʝʢʩʫʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʦʯʝʥʴ ʩʠʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʩʘʤʦʦʮʝʥʢʫ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʢʘʞʜʦʡ 

ʞʝʥʱʠʥʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʩʝʢʩʫʘʣʴʥʦʩʪʠ ʚ ʤʝʥʦʧʘʫʟʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʧʦʠʩʢ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 
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Abstract. Sexuality is one of the most important aspects of every personôs life, which depends 

on many factors, including: biological, psychological, social, cultural, ethnic, religious. Female 

sexuality is a very delicate and complex process; it is a balance between psycho-emotional reactions 

and cyclical fluctuations in the hormonal background. With the increase in life expectancy, modern 

women spend a significant part of it in the period of change pause and post menopause. 

The menopausal period is often accompanied by a decrease in sexual activity due to a number of 

hormonal, psychological and physical changes: vasomotor symptoms (hot flashes), urogenital 

changes (dryness, soreness, discomfort during intercourse, urinary incontinence), sleep 

disturbances, mood swings, decreased sex drive, decreased self-confidence. Often, women perceive 

this situation as something inevitable, something that you just need to put up with, so they rarely 

seek help from a doctor. Although it is obvious that sexual health greatly affects the self-esteem, 

quality of life, psychological and physical health of every woman. That is why, a very urgent issue 

in the modern world is the further study of the reasons for the decrease in sexuality in the 

menopausal period and the search for a solution to this problem. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʥʦʧʘʫʟʘ, ʩʝʢʩʫʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ, ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʣʠʙʠʜʦ. 

 

Keywords: menopause, sexual dysfunction, sex hormones, decreased levels of sex hormones, 

libido. 

 

ʉʝʢʩʫʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ʉʝʢʩʫʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ð ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʨʝʜʠ ʞʝʥʱʠʥ 

ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, ʥʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʚ ʧʝʨʠʦʜ ʧʨʝʤʝʥʦʧʘʫʟʳ ʠ 

ʤʝʥʦʧʘʫʟʳ (ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ). ʉʝʢʩʫʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʨʠʯʝʤ, ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʦʡ, ʚʧʣʦʪʴ ʜʦ ʠʟʥʫʨʷʶʱʝʛʦ [1]. ʊʘʢ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʞʝʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʩʝʢʩʫʘʣʴʥʦʩʪʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 9ï26% ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ (ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ) 

ʩʪʨʘʜʘʶʪ ʦʪ ʩʪʦʡʢʦʛʦ, ʚʳʟʳʚʘʶʱʝʛʦ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʩʥʠʞʘʶʱʝʛʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʦʪʩʫʪʩʪʚʠʷ 

ʧʦʣʦʚʦʛʦ ʚʣʝʯʝʥʠʷ [2].  

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʡ ʠ ʯʘʩʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ, ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʦʥʘ ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ (ʜʝʧʨʝʩʩʠʷ, ʙʝʩʧʦʢʦʡʩʪʚʦ, 

ʦʪʥʦʰʝʥʠʷ ʚ ʧʘʨʝ, ʥʝʜʦʚʦʣʴʩʪʚʦ ʩʦʙʩʪʚʝʥʥʦʡ ʬʠʛʫʨʦʡ ʠ ʪ. ʜ.), ʙʠʦʣʦʛʠʯʝʩʢʠʭ (ʚʦʟʨʘʩʪ, 

ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ) ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʩʝʢʩʫʘʣʴʥʦʩʪʠ. ʅʦ ʚʩʝ ʞʝ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʝʢʩʫʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ 

ʞʝʥʱʠʥʳ, ʷʚʣʷʶʪʩʷ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ. 

ʂʦʥʝʯʥʦ ʞʝ, ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʟʳʚʘʶʪ ʧʦʣʦʚʦʝ ʚʣʝʯʝʥʠʝ, ʥʦ 

ʞʝʥʩʢʦʝ ʣʠʙʠʜʦ ʷʚʥʦ ʧʦʜʚʝʨʞʝʥʦ ʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ. ʆʮʝʥʢʫ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ 

ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʠʦʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ 

ʚ ʩʝʙʷ ʘʥʘʤʥʝʟ ʞʠʟʥʠ, ʩʝʢʩʫʘʣʴʥʳʡ ʘʥʘʤʥʝʟ ʠ ʬʠʟʠʢʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʟʘʯʘʩʪʫʶ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [3ï4]. 

ʊʘʢʞʝ ʥʫʞʥʦ ʧʦʥʷʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʧʨʦʙʣʝʤʘ ʞʝʥʱʠʥʳ ʩ ʞʝʣʘʥʠʝʤ ʠ ʚʦʟʙʫʞʜʝʥʠʝʤ 

ʧʘʪʦʣʦʛʠʝʡ ʠʣʠ ʥʦʨʤʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʝʢʩʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʡ 

ʨʘʟʜʨʘʞʠʪʝʣʴ, ʥʘʧʨʠʤʝʨ ʧʦʥʷʪʠʝ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ 
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ʩʦʩʪʘʚʣʷʶʱʠʭ: ʨʘʩʩʪʨʦʡʩʪʚʦ ʩʝʢʩʫʘʣʴʥʦʛʦ ʚʣʝʯʝʥʠʷ ʠ ʚʦʟʙʫʞʜʝʥʠʷ, ʦʨʛʘʟʤʠʯʝʩʢʦʝ 

ʨʘʩʩʪʨʦʡʩʪʚʦ, ʜʠʩʧʘʨʝʫʥʠʷ ʠʣʠ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʝʥʝʪʨʘʮʠʠ. 

 

ʈʘʩʩʪʨʦʡʩʪʚʦ ʩʝʢʩʫʘʣʴʥʦʛʦ ʚʣʝʯʝʥʠʷ 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʝʢʩʫʘʣʴʥʦʛʦ ʚʣʝʯʝʥʠʷ ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʠʪʝʨʠʠ ʙʠʦʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ DSM-5 [5]: 

1. ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʝʢʩʫʘʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ 

ʭʦʪʷ ʙʳ ʪʨʝʤʷ ʠʟ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: 

ïʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʚʳʨʘʞʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʵʨʦʪʠʯʝʩʢʠʭ ʬʘʥʪʘʟʠʡ; 

ïʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

ïʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʠ/ʠʣʠ ʫʜʦʚʦʣʴʩʪʚʠʷ ʚʦ 

ʚʨʝʤʷ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ (ʚ 75ï100%); 

ïʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʧʦʧʳʪʢʘʤ ʧʘʨʪʥʝʨʘ ʥʘʯʘʪʴ ʧʦʣʦʚʦʡ ʢʦʥʪʘʢʪ ʠ/ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʞʝʣʘʥʠʷ ʠ ʤʦʪʠʚʘʮʠʠ ʢ ʥʘʯʘʣʫ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

ïʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʛʝʥʠʪʘʣʴʥʦʡ ʠ/ʠʣʠ 

ʥʝʛʝʥʠʪʘʣʴʥʦʡ) ʚʦ ʚʨʝʤʷ ʩʝʢʩʫʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʣʦʚʳʭ 

ʢʦʥʪʘʢʪʦʚ (ʚ 75ï100%); 

- ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʝʢʩʫʘʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʠʥʪʝʨʝʩʘ ʚ 

ʦʪʚʝʪ ʥʘ ʣʶʙʳʝ ʚʥʫʪʨʝʥʥʠʝ ʠʣʠ ʚʥʝʰʥʠʝ ʵʨʦʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ (ʫʩʪʥʳʝ, ʚʠʟʫʘʣʴʥʳʝ, 

ʧʠʩʴʤʝʥʥʳʝ ʠ ʪ. ʜ.) 

2. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʠʤʧʪʦʤʳ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʥʝ ʤʝʥʝʝ ʧʦʣʫʛʦʜʘ 

3. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʠʤʧʪʦʤʳ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴ ʫ ʯʝʣʦʚʝʢʘ ʚʳʨʘʞʝʥʥʳʡ 

ʜʠʩʢʦʤʬʦʨʪ ʠ ʷʚʣʷʪʴʩʷ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ 

4. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʠʤʧʪʦʤʳ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʜʨʫʛʠʤʠ ʥʝʩʝʢʩʫʘʣʴʥʳʤʠ 

ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤ, ʩʣʝʜʩʪʚʠʝʤ ʪʷʞʝʣʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ 

(ʥʘʩʠʣʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʘʨʪʥʝʨʘ), ʩʣʝʜʩʪʚʠʝʤ ʜʨʫʛʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ/ʠʣʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʩʣʝʜʩʪʚʠʝʤ ʪʷʞʝʣʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʣʦʛʠʡ. 

 

ʆʨʛʘʟʤʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʇʦʥʷʪʠʝ ʞʝʥʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʦ ʦʨʛʘʟʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʜʢʠʝ ʦʨʛʘʟʤʳ, ʦʪʩʫʪʩʪʚʠʝ 

ʦʨʛʘʟʤʦʚ, ʚʳʨʘʞʝʥʥʫʶ ʟʘʜʝʨʞʢʫ ʦʨʛʘʟʤʘ, ʩʥʠʞʝʥʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʛʘʟʤʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʢʘʢ ʤʠʥʠʤʫʤ ʧʦʣʫʛʦʜʘ ʚ 75ï100% ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʬʘʢʪ ʥʘʣʠʯʠʷ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʦʨʛʘʟʤʘ, ʪʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʞʝʥʱʠʥʳ ʤʦʛʫʪ ʥʝ ʦʙʨʘʱʘʪʴ ʥʘ ʵʪʦ ʚʥʠʤʘʥʠʝ, 

ʩʯʠʪʘʷ ʵʪʦ ʥʦʨʤʦʡ [6]. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʚʳʟʳʚʘʝʪ ʣʠ ʦʨʛʘʟʤʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʫ 

ʜʘʥʥʦʡ ʞʝʥʱʠʥʳ ʜʠʩʢʦʤʬʦʨʪ ʠ ʞʘʣʦʙʳ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʞʝʥʱʠʥ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʩʪʠʛʘʶʪ 

ʨʝʛʫʣʷʨʥʦʛʦ ʦʨʛʘʟʤʘ ʥʝ ʩʦʦʙʱʘʶʪ ʦ ʩʪʨʝʩʩʝ ʠ ʜʠʩʢʦʤʬʦʨʪʝ ʧʦ ʜʘʥʥʦʤʫ ʧʦʚʦʜʫ [7]. ɽʩʣʠ ʞʝ 

ʜʠʩʪʨʝʩʩ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʩʪʦʠʪ ʝʛʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʙʠʦʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʦʧʠʩʘʥʥʦʡ 

ʚʳʰʝ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʫʪʦʯʥʷʶʱʠʭ ʚʦʧʨʦʩʦʚ.  

1. ɺʦʟʥʠʢʘʝʪ ʣʠ ʵʪʦ ʟʘʪʨʫʜʥʝʥʠʝ ʚʦ ʚʨʝʤʷ ʩʘʤʦʩʪʠʤʫʣʷʮʠʠ, ʠʣʠ ʚʦ ʚʨʝʤʷ ʩʝʢʩʫʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʘʨʪʥʝʨʦʤ, ʠʣʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ? 

2. ɺʦʟʥʠʢʘʝʪ ʣʠ ʵʪʦ ʟʘʪʨʫʜʥʝʥʠʝ ʧʨʠ ʨʘʟʥʳʭ ʩʝʢʩʫʘʣʴʥʳʭ ʢʦʥʪʘʢʪʘʭ (ʚʘʛʠʥʘʣʴʥʦʤ, 

ʦʨʘʣʴʥʦʤ, ʨʫʯʥʦʤ) ʠ ʩ ʨʘʟʥʳʤʠ ʧʦʣʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ? 

3. ʉʪʘʣʢʠʚʘʣʩʷ ʣʠ ʯʝʣʦʚʝʢ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ ʨʘʥʝʝ? 

ʇʨʦʙʣʝʤʳ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʨʛʘʟʤʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʠʣʠ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʦʣʦʚʦʡ ʞʠʟʥʠ. ʇʦʞʠʟʥʝʥʥʘʷ ʘʥʦʨʛʘʟʤʠʷ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʞʝʥʱʠʥʘ ʥʝ ʟʥʘʢʦʤʘ ʩʦ ʩʘʤʦʩʪʠʤʫʣʷʮʠʝʡ, ʯʪʦ ʝʡ ʥʝ ʭʚʘʪʘʝʪ ʘʜʝʢʚʘʪʥʦʛʦ 
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ʧʦʣʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠʣʠ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʩʦ ʩʚʦʠʤ ʧʘʨʪʥʝʨʦʤ [8]. 

ɿʘʜʝʨʞʢʘ ʠʣʠ ʩʥʠʞʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʛʘʟʤʘ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʧʨʠʪʦʢ 

ʢʨʦʚʠ ʚ ʦʙʣʘʩʪʴ ʛʝʥʠʪʘʣʠʡ ʧʦ ʧʨʠʯʠʥʝ, ʥʘʧʨʠʤʝʨ, ʚʦʟʨʘʩʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʜʘʥʥʘʷ ʞʘʣʦʙʘ ʥʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʦʨʛʘʟʤʠʯʝʩʢʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ. ʊʘʢʞʝ, ʝʩʣʠ ʧʘʮʠʝʥʪʢʘ ʩʦʦʙʱʘʝʪ ʦ ʪʨʫʜʥʦʩʪʷʭ ʚ ʜʦʩʪʠʞʝʥʠʠ ʦʨʛʘʟʤʘ ʚʦ ʚʨʝʤʷ 

ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʘʨʪʥʝʨʦʤ, ʥʦ ʥʝ ʧʨʠ ʩʘʤʦʩʪʠʤʫʣʷʮʠʠ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʟʥʘʢʦʤ ʥʝʘʜʝʢʚʘʪʥʦʡ ʩʝʢʩʫʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ [6].  

ʇʦʥʷʪʠʝ ʞʝʥʩʢʦʛʦ ʦʨʛʘʟʤʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʟʘʜʝʨʞʢʫ ʦʨʛʘʟʤʘ, ʥʝʨʝʛʫʣʷʨʥʳʝ ʦʨʛʘʟʤʳ ʠ/ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ, ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʦʨʛʘʟʤ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʣʫʛʦʜʘ ʚ 75ï100% ʩʝʢʩʫʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ. ʇʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʪʦʠʪ 

ʫʪʦʯʥʠʪʴ, ʘ ʧʨʠʥʦʩʷʪ ʣʠ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʢʦʤʬʦʨʪ ʞʝʥʱʠʥʝ. ɺʝʜʴ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 

ʞʝʥʱʠʥ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʩʪʠʛʘʶʪ ʦʨʛʘʟʤʘ ʚʦ ʚʨʝʤʷ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʝ ʩʯʠʪʘʶʪ ʵʪʦ 

ʧʨʦʙʣʝʤʦʡ. ɽʩʣʠ ʞʝ ʩʪʨʝʩʩ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʩʪʦʠʪ ʧʦʧʳʪʘʪʴʩʷ ʚʳʷʩʥʠʪʴ, ʩ ʯʝʤ ʩʚʷʟʘʥʥʳ 

ʜʘʥʥʳʝ ʞʘʣʦʙʳ. ʗʚʣʷʝʪʩʷ ʣʠ ʵʪʦ ʠʟʤʝʥʝʥʠʝʤ ʧʨʝʜʳʜʫʱʝʛʦ ʦʨʛʘʟʤʠʯʝʩʢʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ? ɺʦʟʥʠʢʘʝʪ ʣʠ ʵʪʘ ʪʨʫʜʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʩʘʤʦʩʪʠʤʫʣʷʮʠʠ, ʩʦʚʤʝʩʪʥʦʡ 

ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʠ ʪʦʛʦ, ʠ ʜʨʫʛʦʛʦ? ɺʦʟʥʠʢʘʝʪ ʣʠ ʵʪʘ ʪʨʫʜʥʦʩʪʴ ʧʨʠ ʨʘʟʥʳʭ 

ʩʝʢʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ (ʥʘʧʨʠʤʝʨ, ʦʨʘʣʴʥʦʤ, ʨʫʯʥʦʤ, ʚʘʛʠʥʘʣʴʥʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʠ) ʠ ʩ 

ʨʘʟʥʳʤʠ ʧʦʣʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ? 

ʊʨʫʜʥʦʩʪʠ ʩ ʦʨʛʘʟʤʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʦʞʠʟʥʝʥʥʳʤʠ (ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʧʦʣʦʚʦʡ ʞʠʟʥʠ) ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ (ʥʘʯʠʥʘʷ ʩ ʧʝʨʠʦʜʘ ʦʪʩʫʪʩʪʚʠʷ ʜʠʩʬʫʥʢʮʠʠ). 

ʇʦʞʠʟʥʝʥʥʘʷ ʘʥʦʨʛʘʟʤʠʷ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʧʘʮʠʝʥʪʢʘ ʥʝ ʟʥʘʢʦʤʘ ʩ 

ʩʘʤʦʩʪʠʤʫʣʷʮʠʝʡ ʠʣʠ ʝʡ ʥʝ ʭʚʘʪʘʝʪ ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʣʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʆʪʩʨʦʯʝʥʥʳʝ ʠʣʠ 

ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʦʨʛʘʟʤʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʨʦʚʦʪʦʢʘ ʚ ʛʝʥʠʪʘʣʠʷʭ ʠ 

ʧʨʠʪʫʧʣʝʥʠʝʤ ʛʝʥʠʪʘʣʴʥʳʭ ʦʱʫʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩ 

ʚʦʟʨʘʩʪʦʤ. ɺʨʘʯ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ, ʚʦʟʥʠʢʘʶʪ ʣʠ ʪʨʫʜʥʦʩʪʠ ʩ ʦʨʛʘʟʤʦʤ ʪʦʣʴʢʦ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʘʭ ʩʪʠʤʫʣʷʮʠʠ, ʩʠʪʫʘʮʠʷʭ ʠʣʠ ʧʘʨʪʥʝʨʘʭ. ɽʩʣʠ ʧʘʮʠʝʥʪ ʩʦʦʙʱʘʝʪ ʦ 

ʪʨʫʜʥʦʩʪʷʭ ʚʦ ʚʨʝʤʷ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʘʨʪʥʝʨʦʤ, ʥʦ ʥʝ ʧʨʠ ʩʘʤʦʩʪʠʤʫʣʷʮʠʠ, ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʘʜʝʢʚʘʪʥʦʡ ʩʝʢʩʫʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʪʨʝʙʫʶʱʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʝʢʘʨʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʣʦʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ [9]. 

 

ɼʠʩʧʘʨʝʫʥʠʷ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʝʥʝʪʨʘʮʠʠ 

ɼʠʩʧʘʨʝʫʥʠʷ, ʚʘʛʠʥʠʟʤ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʝʥʝʪʨʘʮʠʠ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʥʫ ʛʨʫʧʧʫ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ ʚʦ ʚʨʝʤʷ ʩʝʢʩʫʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʯʫʚʩʪʚʦʤ ʩʪʨʘʭʘ, ʪʨʝʚʦʛʠ, ʚʳʨʘʞʝʥʥʦʛʦ ʩʧʘʟʤʘ ʤʳʰʮ ʪʘʟʘ, ʞʠʚʦʪʘ ʠ 

ʧʨʦʤʝʞʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʷʝʪʩʷ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ. 

ɼʘʥʥʘʷ ʞʘʣʦʙʘ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴ ʞʝʥʱʠʥʫ ʚʩʶ ʞʠʟʥʴ, ʠʣʠ ʷʚʣʷʪʴʩʷ ʧʨʠʦʙʨʝʪʝʥʥʦʡ 

(ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʦʚʦʡ ʞʠʟʥʠ. ʂʣʠʥʠʮʠʩʪ ʜʦʣʞʝʥ 

ʦʧʨʝʜʝʣʠʪʴ, ʚʦʟʥʠʢʘʝʪ ʣʠ ʙʦʣʴ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚʦ ʚʣʘʛʘʣʠʱʝ, ʧʨʠ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʠʣʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ. 

ʂʦʨʨʝʢʮʠʷ ʞʝʥʩʢʦʡ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʪʝʭ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ ʥʝʡ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʝʝ. ɿʘʯʘʩʪʫʶ, ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʳ ʟʘʥʠʤʘʪʴʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ: ʛʠʥʝʢʦʣʦʛ, ʵʥʜʦʢʨʠʥʦʣʦʛ, 

ʧʩʠʭʦʪʝʨʘʧʝʚʪ, ʤʘʩʩʘʞʠʩʪ, ʬʠʟʠʦʪʝʨʘʧʝʚʪ. 
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ʊʝʩʪʦʩʪʝʨʦʥ ʠ ʞʝʥʩʢʦʝ ʩʝʢʩʫʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ. ʀʩʪʦʨʠʯʝʩʢʠʡ ʘʩʧʝʢʪ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʢʘʢ ʫ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʫ ʞʝʥʱʠʥ ʥʘʯʘʣʩʷ ʩ ʝʛʦ ʦʪʢʨʳʪʠʷ ʚ 

1935 ʛ. [10]. ɾʝʥʱʠʥʘʤ ʪʝʩʪʦʩʪʝʨʦʥ ʥʘʟʥʘʯʘʣʩʷ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ 

ʜʣ ̫ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ. ʀ ʝʱʝ ʪʦʛʜʘ ʚʩʝ 

ʫʯʘʩʪʥʠʮʳ ɻ ʢʩʧʝʨʠʤʝʥʪʦʚ ʦʪʤʝʯʘʣʠ ʩʪʦʡʢʦʝ ʧʦʚʳʰʝʥʠʝ ʣʠʙʠʜʦ ʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʞʝʣʘʥʠʷ. ʀ 

ʠʤʝʥʥʦ ʪʦʛʜʘ ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʧʦʙʦʯʥʳʝ ɻ ʬʬʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ: 

ʚʠʨʠʣʠʟʘʮʠʷ, ʦʛʨʫʙʝʥʠʝ ʛʦʣʦʩʘ, ʫʚʝʣʠʯʝʥʠʝ ʢʣʠʪʦʨʘ, ʨʦʩʪ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʚʦʣʦʩ ʥʘ ʣʠʮʝ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʬʦʥʝ ʩʫʧʨʘʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʟ 

(75ï350  ʤʛ/ʥʝʜʝʣʶ).  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʠ ʦʜʠʥ ʘʥʜʨʦʛʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʜʣʷ 

ʪʝʨʘʧʠʠ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʫ ʞʝʥʱʠʥ. 

 

ʈʦʣʴ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʝʢʩʫʘʣʴʥʦʤ ʟʜʦʨʦʚʴʝ ʞʝʥʱʠʥʳ 

ɺ ʜʘʥʥʦʡ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ ʭʦʪʝʣʦʩʴ ʙʳ ʨʘʩʩʤʦʪʨʝʪʴ ʨʦʣʴ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʘ 

ʠʤʝʥʥʦ, ʧʨʝʧʘʨʘʪʦʚ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʢʦʨʨʝʢʮʠʠ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʫ ʞʝʥʱʠʥ ʚ ʤʠʨʦʚʦʡ 

ʧʨʘʢʪʠʢʝ. ʇʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʚʣʝʯʝʥʠʷ ʢʘʢ ʫ 

ʤʫʞʯʠʥ, ʪʘʢ ʠ ʫ ʞʝʥʱʠʥ. ʇʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ ʠ ʤʝʥʦʧʘʫʟʝ ʧʨʠʚʦʜʠʪ ʢ ʫʛʘʩʘʥʠʶ ʩʝʢʩʫʘʣʴʥʦʛʦ 

ʚʣʝʯʝʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʞʝʥʱʠʥ. ʅʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʢʘʩʘʪʴʩʷ ʞʝʥʱʠʥ ʚ ʣʶʙʦʤ 

ʚʦʟʨʘʩʪʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʠʣʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʤʝʥʦʧʘʫʟʝ. 

ʂʦʢʨʘʥʦʚʩʢʠʡ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʪʝʨʘʧʠʷ ʧʨʝʧʘʨʘʪʘʤʠ ʵʩʪʨʦʛʝʥʦʚ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʛʝʩʪʝʨʦʥʦʤ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʥʝʙʦʣʴʰʠʤ ʫʣʫʯʰʝʥʠʝʤ 

ʩʝʢʩʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ [11]. ʃʝʯʝʥʠʝ ʵʩʪʨʦʛʝʥʘʤʠ ʙʳʣʦ 

ʵʬʬʝʢʪʠʚʥʦ ʚ ʢʦʨʨʝʢʮʠʠ ʤʦʯʝʧʦʣʦʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʜʠʩʧʘʨʝʫʥʠʝʡ ʚ ʧʝʨʠʦʜʝ 

ʤʝʥʦʧʘʫʟʳ [12ï14]. ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʫʪʴ ʚʚʝʜʝʥʠʷ ʵʩʪʨʦʛʝʥʦʚ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʣʦʚʫʶ 

ʬʫʥʢʮʠʶ. ʊʘʢ ʧʝʨʦʨʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʵʩʪʨʦʛʝʥʦʚ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʛʣʦʙʫʣʠʥʘ, 

ʩʚʷʟʳʚʘʶʱʝʛʦ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ, ʯʪʦ ʙʫʜʝʪ ʩʥʠʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦʛʦ ʘʢʪʠʚʥʦʛʦ 

ʪʝʩʪʦʩʪʝʨʦʥʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʧʦʣʦʚʦʡ ʬʫʥʢʮʠʠ. 

ʊʨʘʥʩʜʝʨʤʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʵʩʪʨʦʛʝʥʦʚ ʥʝ ʠʤʝʶʪ ʪʘʢʦʛʦ ʧʦʜʘʚʣʷʶʱʝʛʦ ʵʬʬʝʢʪʘ ʥʘ 

ʞʝʥʩʢʫʶ ʩʝʢʩʫʘʣʴʥʦʩʪʴ [15]. ʈʘʟʫʤʝʝʪʩʷ, ʩʥʠʞʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʘʛʠʥʘʣʴʥʦʡ ʩʤʘʟʢʠ, 

ʘʪʨʦʬʠʷ ʚʣʘʛʘʣʠʱʥʦʛʦ ʵʧʠʪʝʣʠʷ ʠ ʜʠʩʧʘʨʝʫʥʠʷ ʩʚʷʟʘʥʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʜʝʬʠʮʠʪʦʤ 

ʵʩʪʨʦʛʝʥʦʚ, ʦʜʥʘʢʦ, ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʵʩʪʨʦʛʝʥʦʚ ʠ ʩʝʢʩʫʘʣʴʥʦʡ 

ʤʦʪʠʚʘʮʠʝʡ. ɸʥʜʨʦʛʝʥʳ ʞʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʫʣʫʯʰʝʥʠʝʤ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʩʝʢʩʫʘʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ: ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʚʘʛʠʥʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʣʠʙʠʜʦ, ʦʨʛʘʟʤʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʩʧʳʪʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʞʝʥʱʠʥ ʢʘʢ ʚ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʝʥʦʧʘʫʟʝ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʝʧʘʨʘʪʳ ʪʝʩʪʦʩʪʝʨʦʥʘ (ʢʘʢ ʤʦʪʦʪʝʨʘʧʠʷ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʵʩʪʨʦʛʝʥʘ) 

ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʩʝʢʩʫʘʣʴʥʫʶ ʬʫʥʢʮʠʶ [16ï20]. 

ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦ ʧʦʣʴʟʝ ʠ ʚʨʝʜʝ ʪʝʨʘʧʠʠ ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ 

ʦʛʨʘʥʠʯʝʥʳ [16, 21]. ʆʙʱʝʩʪʚʦʤ ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ ʧʨʝʜʣʘʛʘʣʦʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚʦʡ ʪʝʨʘʧʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ-ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ ʩ 

ʥʠʟʢʠʤ ʩʝʢʩʫʘʣʴʥʳʤ ʚʣʝʯʝʥʠʝʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʩʪʨʝʩʩʦʤ. ɺʘʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʨʫʪʠʥʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʦ ʧʨʠʯʠʥʝ 

ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʨʘʧʠʠ [22]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʩʪʘʣʢʠʚʘʝʪʩʷ ʝʱʝ ʩ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʘʩʧʝʢʪʝ ʪʝʨʘʧʠʠ 
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ʪʝʩʪʦʩʪʝʨʦʥʦʤ ð ʫʨʦʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʞʝʥʩʢʦʛʦ ʣʠʙʠʜʦ ʠ 

ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʦ ʧʨʠʯʠʥʝ ʩʣʦʞʥʦʩʪʠ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʢʦʨʨʝʢʪʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʥʦʨʤʳ ʩʚʦʙʦʜʥʦʛʦ ʠ ʦʙʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʜʣʷ 

ʞʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [23]. 

ʕʩʪʨʦʛʝʥ ʠ ʪʝʩʪʦʩʪʝʨʦʥ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʞʝʥʩʢʦʛʦ 

ʣʠʙʠʜʦ, ʧʨʠʯʝʤ, ʧʦʢʘ ʪʦʯʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʴʷ ʞʝ ʨʦʣʴ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʝʡ. ʀʥʪʝʨʝʩʥʳʤ 

ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ʚʩʝʭ ʩʘʤʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʢʨʦʤʝ ʯʝʣʦʚʝʢʘ) ʪʦʣʴʢʦ ʵʩʪʨʦʛʝʥ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʣʶʜʝʡ ʫʥʠʢʘʣʴʥʳʤʠ ʩʨʝʜʠ 

ʦʩʪʘʣʴʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ [24].  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʛʨʳʟʫʥʘʭ, ʢʦʧʳʪʥʳʭ, ʧʣʦʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʩʘʤʢʠ ʧʨʝʢʨʘʱʘʣʠ ʩʧʘʨʠʚʘʥʠʝ ʩʦʚʩʝʤ ʧʦʩʣʝ ʦʚʘʨʠʵʢʪʦʤʠʠ. ʅʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʣʩʷ 

ʦʙʨʘʪʠʤʳʤ ʧʨʠ ʚʚʝʜʝʥʠʠ ʵʢʟʦʛʝʥʥʳʭ ʵʩʪʨʦʛʝʥʦʚ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʥʜʨʦʛʝʥʦʚ. ʆʩʦʙʝʥʥʦ 

ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʷʚʣʷʣʩʷ ʦʧʳʪ, ʧʦʩʪʘʚʣʝʥʥʳʡ ʥʘ ʤʘʢʘʢʘʭ-ʨʝʟʫʩ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʠ ʤʝʥʩʪʨʫʘʣʴʥʳʡ ʮʠʢʣ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʯʝʣʦʚʝʯʝʩʢʦʤʫ. ʉʝʢʩʫʘʣʴʥʘʷ 

ʤʦʪʠʚʘʮʠʷ ʩʘʤʦʢ ʤʘʢʘʢ-ʨʝʟʫʩ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʫʜʘʣʝʥʠʷ 

ʧʨʠʜʘʪʢʦʚ ʠ ʤʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʩʪʨʦʛʝʥʦʚ [25ï26].  

ʋ ʯʝʣʦʚʝʢʘ ʞʝ ʚʩʝ ʠʥʘʯʝ ʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʥʠʟʢʠʤʠ ʜʦʟʘʤʠ ʵʩʪʨʦʛʝʥʦʚ. 

ɽʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ ʫʩʠʣʠʚʘʝʪ ʞʝʥʩʢʦʝ ʣʠʙʠʜʦ ʟʘ ʩʯʝʪ ʘʨʦʤʘʪʠʟʘʮʠʠ ʜʦ 

ʵʩʪʨʦʛʝʥʦʚ ʠ ʟʘ ʩʯʝʪ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʪʝʩʪʦʩʪʝʨʦʥʦʤ, ʵʩʪʨʦʛʝʥʦʤ ʠ ʛʣʦʙʫʣʠʥʦʤ, 

ʩʚʷʟʳʚʘʶʱʠʤ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ [27].  

ʇʦʩʢʦʣʴʢʫ ʠ ʵʩʪʨʘʜʠʦʣ, ʠ ʪʝʩʪʦʩʪʝʨʦʥ ʜʦʩʪʠʛʘʶʪ ʧʠʢʘ ʚ ʩʝʨʝʜʠʥʝ ʮʠʢʣʘ, ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʦʜʠʥ ʠʟ ʥʠʭ ʠʣʠ ʦʙʘ ʩʪʝʨʦʠʜʘ ʤʦʛʫʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʧʠʢ ʩʝʢʩʫʘʣʴʥʦʛʦ ʚʣʝʯʝʥʠʷ ʫ 

ʞʝʥʱʠʥ ʚ ʩʝʨʝʜʠʥʝ ʮʠʢʣʘ. ʆʜʥʘʢʦ, ʵʩʪʨʘʜʠʦʣ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʠ 

ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʠʢ ʚ ʩʝʨʝʜʠʥʝ ʮʠʢʣʘ, ʯʝʤ ʪʝʩʪʦʩʪʝʨʦʥ. ʊʘʢ, ʫʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ 

ʵʩʪʨʘʜʠʦʣʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 800% ʚ ʪʝʯʝʥʠʝ 3ï4  ʜʥʝʡ ʚ ʩʝʨʝʜʠʥʝ ʮʠʢʣʘ, ʪʦʛʜʘ 

ʢʘʢ ʫʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚʦʟʨʘʩʪʘʶʪ ʧʨʠʤʝʨʥʦ ʥʘ 150% ʚ ʪʝʯʝʥʠʝ 6ï8 ʜʥʝʡ 

[28ï29]. 

ʊʦʣʴʢʦ ʦʜʥʘ ʪʨʝʪʴ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʷʤʦʡ 

ʩʝʢʨʝʮʠʠ ʷʠʯʥʠʢʦʚ ʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ; ʦʩʪʘʣʴʥʳʝ ʜʚʝ ʪʨʝʪʠ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʦʥʚʝʨʩʠʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʜʝʣʴʪʘ-4-ʘʥʜʨʦʩʪʝʥʜʠʦʥ (A4) ʠ 

DHEA, ʚ ʪʢʘʥʷʭ, ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʩʪʝʨʦʠʜʳ. ʊʝʩʪʦʩʪʝʨʦʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʩʪʨʘʜʠʦʣ ʩ 

ʧʦʤʦʱʴʶ ʘʨʦʤʘʪʘʟʳ ʠ ʚ ʜʠʛʠʜʨʦʪʝʩʪʦʩʪʝʨʦʥ (ɼɻʊ) ʩ ʧʦʤʦʱʴʶ 5-ʘʣʴʬʘ-ʨʝʜʫʢʪʘʟʳ ʚ ʪʢʘʥʷʭ-

ʤʠʰʝʥʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʧʝʨʠʬʝʨʠʠ (ʚ ʦʩʥʦʚʥʦʤ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ). 

ʏʝʪʢʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʢʘʟʘʥʠʡ ʢ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ʜʣʷ ʞʝʥʱʠʥ ʥʝʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʨʘʯʠ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʣʝʯʠʣʠ ʞʝʥʱʠʥ ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʝʥʠʷ ʨʷʜʘ 

ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʠʮʠʪʦʤ ʘʥʜʨʦʛʝʥʦʚ.  

ʇʦʢʘʟʘʥʠʝʤ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʨʝʧʘʨʘʪʦʚ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʧʦ ʤʥʝʥʠʶ, ʵʢʩʧʝʨʪʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ ʤʝʥʦʧʘʫʟʝ ʠ ʕʥʜʦʢʨʠʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʠʘʛʥʦʟ 

ʛʠʧʦʘʢʪʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʦʣʦʚʦʛʦ ʚʣʝʯʝʥʠʷ (HSDD), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʶʙʦʡ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʠʤʧʪʦʤʦʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 6 ʤʝʩʷʮʝʚ [30]:  

1) ʦʪʩʫʪʩʪʚʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʙʦ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ/ʦʪʩʫʪʩʪʚʠʷ 

ʩʧʦʥʪʘʥʥʦʛʦ ʞʝʣʘʥʠʷ (ʩʝʢʩʫʘʣʴʥʳʝ ʤʳʩʣʠ ʠʣʠ ʬʘʥʪʘʟʠʠ), ʣʠʙʦ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ/ʦʪʩʫʪʩʪʚʠʷ 

ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʞʝʣʘʥʠʷ ʠ ʵʨʦʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ ʩʪʠʤʫʣʷʮʠʠ ʠʣʠ 

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʞʝʣʘʥʠʝ ʠʣʠ ʠʥʪʝʨʝʩ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ;  

2) ʧʦʪʝʨʷ ʞʝʣʘʥʠʷ ʠʥʠʮʠʠʨʦʚʘʪʴ ʧʦʣʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʥʝʡ, ʚʢʣʶʯʘʷ 
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ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʟʙʝʛʘʥʠʝ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʧʨʦʷʚʣʝʥʠʷ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ çʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʣʠʯʥʳʤ 

ʩʪʨʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʨʘʟʦʯʘʨʦʚʘʥʠʝ, ʛʦʨʝ, ʚʠʥʫ, ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʧʦʪʝʨʶ, ʧʝʯʘʣʴ 

ʠʣʠ ʙʝʩʧʦʢʦʡʩʪʚʦè.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʘʚʠʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ HSDD, ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʦʪ ʧʘʮʠʝʥʪʘ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʝʨʘʧʠʶ 

ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʚ ʪʝʯʝʥʠʝ 3ï6 ʤʝʩʷʮʝʚ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ. ɺ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʷʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʩʘʤʦʯʫʚʩʪʚʠʷ 

ʠʣʠ ʧʨʠ ʚʳʨʘʞʝʥʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʩʣʝʜʫʝʪ ʧʨʝʢʨʘʪʠʪʴ 

ʨʘʥʝʝ ʧʦʣʫʛʦʜʘ [17].  

ʐʝʨʚʠʥ ɹ. ɹ., ɻʝʣʴʬʘʥʜ ʄ. ʄ. ʝʱʝ ʚ 1985 ʛ ʧʨʦʚʝʣʠ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ, ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʵʩʪʨʦʛʝʥʦʤ ʠ ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʝʢʩʫʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ɸʚʪʦʨʳ ʥʘʟʥʘʯʠʣʠ 

ʣʝʯʝʥʠʝ ʪʦʣʴʢʦ ʵʩʪʨʦʛʝʥʦʤ, ʣʝʯʝʥʠʝ ʪʦʣʴʢʦ ʪʝʩʪʦʩʪʝʨʦʥʦʤ, ʵʩʪʨʦʛʝʥʦʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʠʣʠ ʧʣʘʮʝʙʦ 53 ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʞʝʥʱʠʥʘʤ ʚ ʤʝʥʦʧʘʫʟʝ, ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʚʘʨʠʵʢʪʦʤʠʠ. ɸʚʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫʨʦʚʥʠ ʩʝʢʩʫʘʣʴʥʦʛʦ ʞʝʣʘʥʠʷ, ʦʮʝʥʠʚʘʝʤʳʝ ʩʘʤʠʤ 

ʞʝʥʱʠʥʘʤʠ, ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʣʝʯʝʥʠʷ ʪʦʣʴʢʦ ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʠ ʵʩʪʨʦʛʝʥʦʤ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʩʪʦʩʪʝʨʦʥʦʤ, ʠ ʯʪʦ ʦʙʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʣʠ ʩʝʢʩʫʘʣʴʥʦʝ ʞʝʣʘʥʠʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʣʝʯʝʥʠʝ ʪʦʣʴʢʦ ʵʩʪʨʦʛʝʥʦʤ ʠʣʠ ʧʣʘʮʝʙʦ. ʊʘʢʞʝ ʥʝ ʙʳʣʦ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ 

ʨʘʟʥʠʮʳ ʚ ʦʮʝʥʢʝ ʫʨʦʚʥʝʡ ʩʝʢʩʫʘʣʴʥʦʛʦ ʞʝʣʘʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʪʝʨʘʧʠʠ ʪʦʣʴʢʦ 

ʵʩʪʨʦʛʝʥʘʤʠ ʠ ʛʨʫʧʧʦʡ ʧʣʘʮʝʙʦ [31].  

ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʌʣʝʪʝʨ ʠ ʩʦʘʚʪʦʨʳ ʚʚʦʜʠʣʠ ʞʝʥʱʠʥʘʤ ʵʩʪʨʘʜʠʦʣʘ ʚʘʣʝʨʘʪ ʢʘʢ 

ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʧʠʦʥʘʪʦʤ ʪʝʩʪʦʩʪʝʨʦʥʘ 50 ʞʝʥʱʠʥʘʤ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʤʝʥʦʧʘʫʟʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʢʩʫʘʣʴʥʦʝ ʞʝʣʘʥʠʝ ʚʦʟʨʦʩʣʦ ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ, ʥʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ ʙʳʣʘ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ ʤʦʞʝʪ 

ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʥʠʟʢʠʤʠ ʜʦʟʘʤʠ ʵʩʪʨʦʛʝʥʦʚ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ [32]. 

ɺ ʜʚʦʡʥʦʤ ʩʣʝʧʦʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʅʦʚʦʤ ɸʥʛʣʠʡʩʢʦʤ ʄʝʜʠʮʠʥʩʢʦʤ ɾʫʨʥʘʣʝ ʚ 2008 ʛʦʜʫ, ʪʝʩʪʦʩʪʝʨʦʥ 

ʧʨʠʤʝʥʷʣʠ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʪʝʨʘʧʠʠ ʵʩʪʨʦʛʝʥʘʤʠ. 

ʇʨʦʬʝʩʩʦʨ ɼʝʚʠʩ ʠ ʩʦʘʚʪʦʨʳ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪʳ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʜʚʫʭ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʢʘʭ 

(150 ʠ 300 ʤʢʛ/ʜʝʥʴ) ʚ ʚʠʜʝ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʛʦ ʧʣʘʩʪʳʨʷ ʫ 814 ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, 

ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʩʪʨʦʛʝʥʦʚʫʶ ʪʝʨʘʧʠʶ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 24 ʥʝʜʝʣʴ, ʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 52 ʥʝʜʝʣʴ. ʋʯʘʩʪʥʠʮ ʦʩʤʘʪʨʠʚʘʣʠ, 

ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 6, 12, 24, 

36 ʠ 52 ʥʝʜʝʣʷʭ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʣʝʯʝʥʠʷ ʞʝʥʱʠʥʘʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʜʦʣʞʝʥʠʝ 

ʪʝʨʘʧʠʠ ʝʱʝ ʥʘ ʛʦʜ. ʀʟʤʝʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʜʘʥʥʳʭ ʦʪʯʝʪʘ ʚ 

ʝʞʝʥʝʜʝʣʴʥʦʤ ʞʫʨʥʘʣʝ ʩʝʢʩʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʰʢʘʣʝ ʜʠʩʪʨʝʩʩʘ ʠ ʧʨʦʬʠʣʝ ʞʝʥʩʢʦʡ 

ʩʝʢʩʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ [19].  

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 589 ʫʯʘʩʪʥʠʮ (ʠʣʠ 72%) ʟʘʚʝʨʰʠʣʠ 52-ʥʝʜʝʣʴʥʳʡ ʢʫʨʩ ʣʝʯʝʥʠʷ ʠʣʠ 

ʧʨʦʰʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʚʠʟʠʪ ʥʘ 52-ʦʡ ʥʝʜʝʣʝ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʥʦʛʦ ʨʘʥʝʝ ʧʨʠʝʤʘ. ɸʚʪʦʨʳ 

ʩʦʦʙʱʠʣʠ, ʯʪʦ ʪʨʘʥʩʜʝʨʤʘʣʴʥʳʡ ʧʣʘʩʪʳʨʴ ʩ ʪʝʩʪʦʩʪʝʨʦʥʦʤ (ʊʊʇ) ʩ ʜʦʟʠʨʦʚʢʦʡ 300 ʤʢʛ/ʜʝʥʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣ ʩʝʢʩʫʘʣʴʥʦʝ ʞʝʣʘʥʠʝ ʢʘʢ ʥʘ 8-ʤʠ, 12-ʪʠ, ʪʘʢ ʠ ʥʘ 24-ʥʝʜʝʣʴʥʦʤ 

ʣʝʯʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ. ʀʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʟʘʷʚʣʝʥʠʝ ʘʚʪʦʨʦʚ, ʯʪʦ 

ʪʨʘʥʩʜʝʨʤʘʣʴʥʳʡ ʧʣʘʩʪʳʨʴ ʩ 150 ʤʢʛ/ʩʫʪʢʠ ʥʝ ʧʦʚʳʰʘʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʫʨʦʚʥʠ 
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ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ (> 50 ʥʛ/ʜʣ) ʠ ʥʝ ʫʚʝʣʠʯʠʚʘʣ ʩʝʢʩʫʘʣʴʥʦʝ ʞʝʣʘʥʠʝ ʯʝʨʝʟ 

12 ʥʝʜʝʣʴ ʦʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʥʦ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʝʢʩʫʘʣʴʥʦʛʦ ʞʝʣʘʥʠʷ ʯʝʨʝʟ 24 

ʥʝʜʝʣʠ ʦʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʞʝʥʱʠʥʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʝʥʦʧʘʫʟʝ, ʠ ʞʝʥʱʠʥʘʤʠ ʚ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʤʝʥʦʧʘʫʟʝ. ʀʟ 464 ʞʝʥʱʠʥ, ʟʘʚʝʨʰʠʚʰʠʭ ʢʫʨʩ ʣʝʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 52 ʥʝʜʝʣʴ, 

179 ʩʦʛʣʘʩʠʣʠʩʴ ʧʨʦʜʦʣʞʠʪʴ ʣʝʯʝʥʠʝ, ʥʘʟʥʘʯʝʥʥʦʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʝʱʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ; 

132 ʯʝʣʦʚʝʢʘ ʟʘʚʝʨʰʠʣʠ 104 ʥʝʜʝʣʠ ʥʘʟʥʘʯʝʥʥʦʡ ʪʝʨʘʧʠʠ. ʅʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʢʣʠʥʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, ʚʝʩʘ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʣʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ 104 ʥʝʜʝʣʠ. ʋʨʦʚʥʠ ʘʥʜʨʦʛʝʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʠʦʜʘ ʧʨʦʜʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʫʨʦʚʥʝʡ ʚ 1 ʛʦʜ. ʋ ʦʜʥʦʡ ʞʝʥʱʠʥʳ, 

ʧʦʣʫʯʘʚʰʝʡ 300 ʤʢʛ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʪʝʯʝʥʠʝ 104 ʥʝʜʝʣʴ, ʩʧʫʩʪʷ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʪʤʝʥʳ 

ʪʝʨʘʧʠʠ, ʧʨʠ ʧʦʤʦʱʠ ʤʘʤʤʦʛʨʘʬʠʠ, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʡ ʧʨʦʪʦʢʦʚʳʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʤʘʤʤʦʛʨʘʤʤʘ ʥʘ 52 ʥʝʜʝʣʝ ʙʳʣʘ ʥʦʨʤʘʣʴʥʦʡ). ʇʦʚʳʰʝʥʥʳʡ ʨʦʩʪ ʚʦʣʦʩ, 

ʥʘʙʣʶʜʘʝʤʳʡ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʫʨʦʚʥʷʤʠ 

ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʨʝʮʝʧʪʦʨʦʚ ʢ ʜʝʡʩʪʚʠʶ ʪʝʩʪʦʩʪʝʨʦʥʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʯʘʱʝʥʠʝ ʨʦʩʪʘ 

ʚʦʣʦʩ, ʞʝʥʱʠʥʳ, ʧʦʣʫʯʘʚʰʠʝ 300 ʤʢʛ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʜʝʥʴ, ʥʝ ʯʘʱʝ ʧʨʝʢʨʘʱʘʣʠ ʪʝʨʘʧʠʶ, 

ʯʝʤ ʞʝʥʱʠʥʳ ʠʟ ʜʨʫʛʠʭ ʛʨʫʧʧ. ʏʘʩʪʦʪʘ ʜʨʫʛʠʭ ʘʥʜʨʦʛʝʥʥʳʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ 

(ʫʛʨʝʚʘʷ ʩʳʧʴ, ʦʛʨʫʙʝʥʠʝ ʛʦʣʦʩʘ, ʘʣʦʧʝʮʠʠ) ʙʳʣʠ ʩʭʦʞʠ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ ʠ ʙʳʣʠ 

ʦʮʝʥʝʥʳ ʢʘʢ ʣʝʛʢʠʝ. ʊʘʢʞʝ ʥʝ ʙʳʣʦ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ 

ʥʘʢʦʧʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʠʣʠ ʦʙʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʪʝʯʝʥʠʝ 52-ʥʝʜʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʜʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʛʣʦʙʫʣʠʥʘ, 

ʩʚʷʟʳʚʘʶʱʝʛʦ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ, ʩʚʦʙʦʜʥʦʛʦ ʠ ʦʙʱʝʛʦ ʵʩʪʨʘʜʠʦʣʘ ʠ ʵʩʪʨʦʥʘ ʥʝ ʚʳʷʚʠʣʠ 

ʯʝʪʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʚ ʠʟʤʝʥʝʥʠʠ ʚʦ ʚʨʝʤʝʥʠ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ 52 

ʥʝʜʝʣʝ ʚ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ 300 ʤʢʛ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʜʝʥʴ, ʦʢʘʟʘʣʠʩʴ ʯʫʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʬʝʨʝʥʩʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʜʣʷ ʞʝʥʱʠʥ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ ʜʦ 49 ʣʝʪ, ʥʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʜʣʷ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 24 ʣʝʪ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʚ ʢʦʪʦʨʦʤ ʞʝʥʱʠʥʘʤ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʪʝʩʪʦʩʪʝʨʦʥ ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʪʝʨʘʧʠʠ 

ʩɻʪʨʦʛʝʥʘʤʠ [33]. 

ɽʱʝ ʚ ʩʝʤʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʵʩʪʨʦʛʝʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʵʩʪʨʦʛʝʥ+ʪʝʩʪʦʩʪʝʨʦʥ) ʘʚʪʦʨʳ ʧʨʠʤʝʥʷʣʠ ʪʝʩʪʦʩʪʝʨʦʥ ʚ ʚʠʜʝ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʛʦ ʧʣʘʩʪʳʨʷ ʠ 

ʧʣʘʮʝʙʦ ʞʝʥʱʠʥʘʤ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʩʪʨʦʛʝʥʦʚʫʶ ʪʝʨʘʧʠʶ, ʥʦ ʙʳʣʠ 

ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʝʶ [18, 20, 34ï38]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʰʝʩʪʠ ʠʟ ʜʘʥʥʳʭ ʩʝʤʠ ʨʘʙʦʪ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 300 ʤʢʛ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʚʠʜʝ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʛʦ ʧʣʘʩʪʳʨʷ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʭʝʤʝ ʧʨʠʝʤʘ ʵʩʪʨʦʛʝʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʩʝʢʩʫʘʣʴʥʦʝ ʞʝʣʘʥʠʝ 

ʞʝʥʱʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ. ʍʦʪʷ ʘʚʪʦʨʳ ʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʜʘʥʥʘʷ ʜʦʟʠʨʦʚʢʘ ʧʨʠʚʦʜʠʪ ʢ 

ʩʫʧʨʘʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʢʨʦʚʠ (ʙʦʣʝʝ 50 ʥʛ/ʜʣ). 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʜʦʟʝ 150 ʤʢʛ/ʩʫʪʢʠ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʢʨʦʚʠ (ʤʝʥʝʝ 50 ʥʛ/ʜʣ), ʥʝ 

ʧʨʠʚʦʜʠʣʦ ʢ ʟʥʘʯʠʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʣʠʙʠʜʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ɺʦʟʤʦʞʥʦ, ʟʜʝʩʴ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʳʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫ ʞʝʥʱʠʥ. ɹʝʟʫʩʣʦʚʥʦ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫ ʞʝʥʱʠʥ 

ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ. ʀʟʚʝʩʪʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʞʝ ʫ ʤʫʞʯʠʥ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ 
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(ʨʘʜʠʦʠʤʤʫʥʥʳʡ ʘʥʘʣʠʟ) ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʦʛʨʝʰʥʦʩʪʴ. ɺ ʥʠʞʥʠʭ ʨʝʬʝʨʝʥʩʘʭ ʜʠʘʧʘʟʦʥʘ 

ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʵʪʘ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ. 

ʊʘʢʞʝ ʫʨʦʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʧʣʘʟʤʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʞʘʪʴ ʢʦʨʨʝʢʪʥʦ ʝʛʦ ʫʨʦʚʝʥʴ ʚʥʫʪʨʠ 

ʢʣʝʪʦʢ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʧʦ ʧʨʠʯʠʥʝ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ ʛʣʦʙʫʣʠʥʦʤ, 

ʩʚʷʟʳʚʘʶʱʠʤ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ.  

ʇʨʦʙʣʝʤʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫ ʞʝʥʱʠʥ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʥʠʤʘʥʠʷ ʛʨʘʥʠʮ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʨʫʪʠʥʥʦʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩ 

ʪʦʯʥʦʩʪʴʶ ʚʳʷʚʣʷʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʝʢʩʫʘʣʴʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʫ ʞʝʥʱʠʥ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʝʩʪʦʩʪʝʨʦʥʘ. 

ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʤʠʨʦʚʳʭ ʵʢʩʧʝʨʪʦʚ, ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ (ʠ ʜʨʫʛʠʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ) ʢʘʢ ʫ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʫ 

ʞʝʥʱʠʥ ʚʳʩʦʢʦʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠ ʚʥʝʜʨʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ 

ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʢʘʞʜʦʛʦ ʚʨʘʯʘ [39].  

ʇʦʩʣʝ ʩʝʢʨʝʮʠʠ ʷʠʯʝʢ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʩʪʦʩʪʝʨʦʥʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʘʢʪʠʚʘʮʠʠ ʜʦ ʜʚʫʭ 

ʙʠʦʘʢʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʵʩʪʨʘʜʠʦʣʘ ʠ ɼɻʊ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʝʢʨʝʪʠʨʫʝʤʦʛʦ 

ʪʝʩʪʦʩʪʝʨʦʥʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʥʘʢʪʠʚʘʮʠʠ ʧʝʯʝʥʦʯʥʦʡ ʬʘʟʦʡ I ʠ II ʤʝʪʘʙʦʣʠʟʤʘ ʜʦ ʥʝʘʢʪʠʚʥʳʭ 

ʦʢʠʩʣʝʥʥʳʭ ʠ ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʜʣʷ ʤʦʯʝʚʦʡ ʠ/ʠʣʠ ʙʠʣʣʠʘʨʥʦʡ ʵʢʩʢʨʝʮʠʠ [40].  

ʇʫʪʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʜʝʡʩʪʚʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʧʦʟʚʦʣʷʝʪ ʪʝʩʪʦʩʪʝʨʦʥʫ ʤʦʜʫʣʠʨʦʚʘʪʴ 

ʩʚʦʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʣʠʷʥʠʷ ʯʝʨʝʟ estrogenic ʚʣʠʷʥʠʷ ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʦʪʣʠʯʘʶʪ ʦʪ ʚʣʠʷʥʠʡ 

ʘʥʜʨʦʛʝʥʘ ʧʦʩʨʝʜʥʠʯʘʥʥʳʭ ʧʨʠʝʤʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʇʫʪʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ 

ʢʦʩʪʝʡ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚʢʣʶʯʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʵʩʪʨʘʜʠʦʣ ʬʝʨʤʝʥʪʦʤ 

ʘʨʦʤʘʪʘʟʦʡ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʕʨʩ Ŭ ʠ/ʠʣʠ ɓ. ʅʘʢʦʥʝʮ, ʧʫʪʴ ʠʥʘʢʪʠʚʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʝʯʝʥʠ ʩ ʦʢʠʩʣʝʥʠʝʤ ʠ ʢʦʥʲʶʛʘʮʠʝʡ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʥʝʘʢʪʠʚʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ ʧʝʯʝʥʴʶ ʚ ʞʝʣʯʴ ʠ ʧʦʯʢʦʡ ʚ ʤʦʯʫ 

(ʈʠʩʫʥʦʢ 1) [40]. 
 

 
ʈʠʩʫʥʦʢ 1. ʇʫʪʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʜʝʡʩʪʚʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ [40] 

 

ʅʝʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʨʠʩʢʘʭ ʣʝʯʝʥʠʷ ʘʥʜʨʦʛʝʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʙʦʣʝʝ ʩʪʘʨʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʪʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʨʝʜʢʦ ʠʣʠ ʥʠʢʦʛʜʘ ʥʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 
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ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʠʩʘʥʥʘʷ ʚʦ ʚʨʝʤʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʥʜʨʦʛʝʥʥʦʡ 

ʪʝʨʘʧʠʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩ ʤʝʪʘʩʪʘʟʘʤʠ, ʭʦʪʷ ʧʨʷʤʘʷ ʧʨʠʯʠʥʥʘʷ 

ʩʚʷʟʴ ʥʝ ʙʳʣʘ ʭʦʨʦʰʦ ʫʩʪʘʥʦʚʣʝʥʘ, ʥʦ ʦʙ ʵʪʦʤ ʥʝ ʩʦʦʙʱʘʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʜʨʦʛʝʥʦʚ 

ʧʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʥʠʷʤ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʧʝʨʝʛʨʫʟʢʘ ʞʠʜʢʦʩʪʴʶ ʠʟ-ʟʘ ʥʘʪʨʠʷ ʠ ʟʘʜʝʨʞʢʠ 

ʞʠʜʢʦʩʪʠ ʠʟ-ʟʘ ʩʝʨʜʝʯʥʦʡ ʠʣʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʣʠ ʪʷʞʝʣʦʡ ʛʠʧʝʨʪʝʥʟʠʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ʠ, ʚʝʨʦʷʪʥʦ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʪʝʨʘʧʠʝʡ ʘʥʜʨʦʛʝʥʘʤʠ ʚ 

ʚʳʩʦʢʠʭ ʜʦʟʘʭ, ʪʦʛʜʘ ʢʘʢ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʘʥʜʨʦʛʝʥʳ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʩʝʨʜʝʯʥʫʶ ʬʫʥʢʮʠʶ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʘ ʥʝ ʦʢʘʟʳʚʘʪʴ ʚʨʝʜʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʤʫʞʯʠʥ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ [40]. 

ɸʥʜʨʦʛʝʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʤʦʯʝʧʦʣʦʚʦʡ ʪʢʘʥʠ. 

ʕʬʬʝʢʪʳ ʘʥʜʨʦʛʝʥʦʚ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʵʬʬʝʢʪʦʚ ʵʩʪʨʦʛʝʥʦʚ ʠʣʠ ʤʦʛʫʪ ʜʦʧʦʣʥʷʪʴ 

ʵʩʪʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. ɸʥʜʨʦʛʝʥ-ʧʦʩʨʝʜʥʠʢ ʤʝʭʘʥʠʟʤʳ ʚʢʣʶʯʘʶʪʩʷ ʚ ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʨʘʟʨʝʰʝʥʠʝ ʤʦʯʝʧʦʣʦʚʦʛʦ ʩʠʥʜʨʦʤʘ ʩʠʤʧʪʦʤʦʚ ʤʝʥʦʧʘʫʟʳ ʫ ʞʝʥʱʠʥ [41]. 
 

 
 

ʈʠʩʫʥʦʢ 2. ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʘʥʜʨʦʛʝʥʦʚ ʯʝʨʝʟ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ɸR [41] 
 

ʅʘ ʈʠʩʫʥʢʝ 2: AR = ʘʥʜʨʦʛʝʥʥʳʡ ʨʝʮʝʧʪʦʨ; ARE = ɻ ʣʝʤʝʥʪ ʘʥʜʨʦʛʝʥ-ʦʪʚʝʪʘ; DHT = 

ʜʠʛʠʜʨʦʪʝʩʪʦʩʪʝʨʦʥ; HSPs = ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ hʦʢʘ; T = ʪʝʩʪʦʩʪʝʨʦʥ.  

ɸʥʜʨʦʛʝʥʟʘʚʠʩʠʤʳʝ ʙʝʣʢʦʚʳʝ ʧʨʦʜʫʢʪʳ ʦʢʘʟʳʚʘʶʪ ʪʨʦʬʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʪʢʘʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 2) [41]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʠʟʢʦʜʦʟʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʜʣʷ 

ʪʱʘʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʭ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ɻʉɼɼ, ʝʩʣʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʙʳʣʠ ʘʜʝʢʚʘʪʥʦ ʫʩʪʨʘʥʝʥʳ. ʆʜʥʘʢʦ ʧʘʮʠʝʥʪʢʠ 

ʥʫʞʜʘʶʪʩʷ ʚ ʪʱʘʪʝʣʴʥʦʤ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʠ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʳʭ ʜʘʥʥʳʭ ʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʠ ʣʘʙʦʨʘʪʦʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʵʪʠʤʠ ʞʝʥʱʠʥʘʤʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʫʧʨʘʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ [42]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [43] ʩʪʨʘʪʝʛʠʷ ʧʦʠʩʢʘ ʧʦʣʫʯʠʣʘ 46 ʦʪʯʝʪʦʚ ʦ 36 ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʢʣʶʯʘʶʱʠʭ 8480 ʫʯʘʩʪʥʠʢʦʚ. ʄʝʪʘ-ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ, 

ʵʩʪʨʦʛʝʥ, ʉ ʠʣʠ ʙʝʟ ʧʨʦʛʝʩʪʘʛʝʥʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʧʦʣʦʚʘʷ ʬʫʥʢʮʠʷ, 

ʚʢʣʶʯʘʷ ʧʦʣʦʚʳʝ ʯʘʩʪʦʪʳ ʩʦʙʳʪʠʡ (ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʨʘʟʥʠʮʘ 0,85, 95% ɼʠ 0,52 ʂ 1,18), 
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ʧʦʣʦʚʦʝ ʚʣʝʯʝʥʠʝ (ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʘʷ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 0,36, 95% ɼʠ 0,22 ʜʦ 0,50), 

ʫʜʦʚʦʣʴʩʪʚʠʝ (ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 6,86, 95% ɼʠ ʦʪ 5,19 ʜʦ 8,52), ʚʦʟʙʫʞʜʝʥʠʝ 

(ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʦ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 0,28, 95% ɼʠ ʦʪ 0,21 ʜʦ 0,35), ʦʨʛʘʟʤ 

(ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 0,25, 95% ɼʠ ʦʪ 0,18 ʜʦ 0,32), ʦʪʟʳʚʯʠʚʦʩʪʴ 

(ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 0,28, 95% ɼʠ 0,21 ʜʦ 0,35), ʘ ʪʘʢʞʝ ʩʘʤʦʦʮʝʥʢʘ 

(ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 5,64, 95% ɼʠ ʦʪ 4,03 ʜʦ 7,26) ʠ ʩʥʠʞʝʥʠʝ ʩʝʢʩʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ (ʩʨʝʜʥʷʷ 

ʨʘʟʥʠʮʘ 8,99, 95% ɼʠ ʦʪ 6,90 ʜʦ 11,08) ʠ ʜʠʩʪʨʝʩʩ (ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ ð 

0,27, 95% ɼʠ ʦʪ ī0,36 ʜʦ ī0,17) ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʃʇʅʇ-ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʃʇɺʇ-ʭʦʣʝʩʪʝʨʠʥ ʠ ʪʨʠʛʣʠʮʝʨʠʜʳ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ 

ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʥʦ ʥʝ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ (ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʛʦ ʧʣʘʩʪʳʨʷ ʠʣʠ ʢʨʝʤʘ).  

ʆʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʚʝʩʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠ ʣʝʯʝʥʠʠ ʪʝʩʪʦʩʪʝʨʦʥʦʤ. ʅʝ ʙʳʣʦ 

ʩʦʦʙʱʝʥʦ ʦ ʚʣʠʷʥʠʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʩʦʩʪʘʚ ʪʝʣʘ, ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʠʣʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʦʪʷ ʯʠʩʣʦ ʞʝʥʱʠʥ, ʧʨʝʜʦʩʪʘʚʠʚʰʠʭ ʜʘʥʥʳʝ ʜʣʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʙʳʣʦ ʥʝʙʦʣʴʰʠʤ. ʊʝʩʪʦʩʪʝʨʦʥ ʙʳʣ ʩʚʷʟʘʥ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʷʚʣʝʥʠʷ 

ʧʨʳʱʝʡ ʠ ʨʦʩʪʘ ʚʦʣʦʩ, ʥʦ ʥʠʢʘʢʠʭ ʩʝʨʴʝʟʥʳʭ ʧʦʙʦʯʥʳʭ ʷʚʣʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [43] ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʪʝʩʪʦʩʪʝʨʦʥ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʞʝʥʱʠʥ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʥʠʟʢʠʤ ʩʝʢʩʫʘʣʴʥʳʤ ʞʝʣʘʥʠʝʤ, ʚʳʟʳʚʘʶʱʠʤ ʜʠʩʪʨʝʩʩ, ʧʨʠʯʝʤ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʥʝ ʦʨʘʣʴʥʳʤʠ ʧʫʪʷʤʠ (ʥʘʧʨʠʤʝʨ, ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ) ʠʟ-ʟʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ. ɺʣʠʷʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ, ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ, ʘ 

ʪʘʢʞʝ ʜʦʣʛʦʩʨʦʯʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
 

ɺʳʚʦʜʳ 

ɾʝʥʱʠʥʳ ʧʨʦʜʦʣʞʘʶʪ ʙʳʪʴ ʩʝʢʩʫʘʣʴʥʦ ʘʢʪʠʚʥʳʤʠ ʚ ʧʝʨʠʦʜ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʝʢʩʫʘʣʴʥʦʡ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ, ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʠ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʩ ʧʘʨʪʥʝʨʦʤ. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʪʝʩʪʦʩʪʝʨʦʥʦʤ ʚ ʣʝʯʝʥʠʠ 

ʞʝʥʩʢʦʡ ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ, ʪʘʢ ʠ ʚ 

ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ (ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʩʪʨʦʛʝʥʘʤʠ 

ʠ ʧʨʦʛʝʩʪʠʥʘʤʠ).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʜʦʟʠʨʦʚʢʝ 

300 ʤʢʛ/ʩʫʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʣʦ ʩʝʢʩʫʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ ʫʤʝʥʴʰʘʣʦ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʫ 

ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ, ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʩʝʢʩʫʘʣʴʥʳʭ ʵʧʠʟʦʜʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ.  

ʅʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʩʝʢʩʫʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʆʩʪʝʦʧʦʨʦʟ ð ʭʨʦʥʠʯʝʩʢʦʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʝʤ ʤʠʢʨʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʩʪʴ ʭʨʫʧʢʦʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢ ʧʝʨʝʣʦʤʦʚ. ʆʜʥʘʢʦ ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦʟʘ ʜʦ ʢʦʥʮʘ ʥʝ ʷʩʝʥ. ɺ 

ʢʠʰʝʯʥʠʢʝ ʯʝʣʦʚʝʢʘ ʞʠʚʫʪ ʩʦʪʥʠ ʪʨʠʣʣʠʦʥʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʪʝʩʥʳʝ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʦʨʛʘʥʠʟʤʦʤ ʭʦʟʷʠʥʘ ʠ ʝʛʦ ʟʜʦʨʦʚʴʝ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʣʘʪʬʦʨʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʢʠʰʝʯʥʳʡ 

ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ɼʘʥʥʳʡ ʦʙʟʦʨ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʚʷʱʝʥ ʘʥʘʣʠʟʫ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʫʯʘʩʪʠʷ ʤʠʢʨʦʙʠʦʪʳ 

ʢʠʰʝʯʥʠʢʘ ʚ ʨʘʟʚʠʪʠʠ ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʚʦʟʤʦʞʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʩ ʫʯʘʩʪʠʝʤ 

ʧʨʦʙʠʦʪʠʢʦʚ, ʧʨʝʙʠʦʪʠʢʦʚ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʜʠʝʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ. 
 

Abstract. Osteoporosis is a chronic metabolic disease of bone tissue, characterized by 

a decrease in bone density and microarchitectonic disorders under the influence of genetic and 

epigenetic factors, which makes the bone fragile and increases the risk of fractures. However, 

the exact mechanism for the development of osteoporosis is not fully understood. Hundreds of 

trillions of microorganisms live in the human gut, maintaining a close symbiotic relationship with 

the host's body and its health. With the development of modern sequencing platforms, there is 

growing evidence that the gut microbiome may play an important role in bone metabolism. This 

literature review is devoted to the analysis of the pathogenetic mechanisms of the involvement of 

the intestinal microbiota in the development of osteoporosis and possible therapeutic strategies 

involving probiotics, prebiotics, antibacterial drugs, and diet aimed at increasing bone density. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʝʦʧʦʨʦʟ, ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ, ʧʨʦʙʠʦʪʠʢʠ, ʧʨʝʙʠʦʪʠʢʠ, ʧʠʪʘʥʠʝ. 
 

Keywords: osteoporosis, intestinal microbiota, probiotics, prebiotics, nutrition. 
 

ʆʩʪʝʦʧʦʨʦʟ (ʆʇ) ð ʩʠʩʪʝʤʥʦʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʦʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʠ ʥʘʨʫʰʝʥʠʝʤ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʭʨʫʧʢʦʩʪʴ ʢʦʩʪʝʡ ʠ ʨʠʩʢ ʧʝʨʝʣʦʤʦʚ. ʉ 

ʦʙʱʠʤ ʩʪʘʨʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʆʇ ʩʪʘʣ ʩʝʨʴʝʟʥʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʝʤʴʠ ʠ 
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ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʆʇ ʧʦʨʘʞʘʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʦʠʭ ʧʦʣʦʚ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ, ʥʦ ʯʘʱʝ 

ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ [1]. ʅʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʦʚ, 

ʧʠʪʘʥʠʝ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʘʪʦʛʝʥʝʟʦʤ ʆʇ. ʕʩʪʨʦʛʝʥʳ, ʧʘʨʘʪʠʨʝʦʠʜʥʳʡ 

ʛʦʨʤʦʥ, ʚʠʪʘʤʠʥ D, ʠ ʬʘʢʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʢʦʩʪʥʦʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ [2ï4]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʘʪʦʛʝʥʝʟ ʆʇ ʚʩʝ ʝʱʝ ʠʟʫʯʘʝʪʩʷ. 

ɺ ʢʠʰʝʯʥʠʢʝ ʯʝʣʦʚʝʢʘ ʞʠʚʫʪ ʩʦʪʥʠ ʪʨʠʣʣʠʦʥʦʚ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ. ʀʭ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ ʯʝʤ ʚ ʜʝʩʷʪʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ 

ʯʝʣʦʚʝʢʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʝʝ 80% ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝʠʟʚʝʩʪʥʳ [5]. ʂʠʰʝʯʥʘʷ 

ʤʠʢʨʦʙʠʦʪʘ ʠʤʝʝʪ ʚʟʘʠʤʦʚʳʛʦʜʥʦʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʨʛʘʥʠʟʤʦʤ ʠ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʝʛʦ ʟʜʦʨʦʚʴʷ. ʂʦʛʜʘ ʙʘʣʘʥʩ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠʟ-ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘʨʫʰʘʝʪʩʷ, ʦʨʛʘʥʠʟʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʜʚʝʨʞʝʥ ʪʘʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʢʘʢ ʦʞʠʨʝʥʠʝ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠʣʠ ʜʘʞʝ ʨʘʢ (ʥʘʧʨʠʤʝʨ, ʢʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ) [6ï7]. ɽʩʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʝʛʫʣʷʮʠʝʡ ʤʝʪʘʙʦʣʠʟʤʘ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ, ʭʦʪʷ ʤʝʭʘʥʠʟʤ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʚʝʩʪʝʥ. ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʦʤʫ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʯʝʣʦʚʝʢʘ, 

ʯʪʦ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʦʚʳʭ ʟʚʝʥʴʷʭ ʧʘʪʦʛʝʥʝʟʘ ʆʇ [8]. ɼʘʥʥʳʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

ʧʦʩʚʷʱʝʥ ʘʥʘʣʠʟʫ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ ʆʇ, ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ. 
 

ʈʦʣʴ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ ʧʘʪʦʛʝʥʝʟʝ ʦʩʪʝʦʧʦʨʦʟʝ 

ʄʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʡ çʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ ʛʝʥʦʤʦʤ ʯʝʣʦʚʝʢʘè, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʤʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ, 

ʚʠʨʫʩʦʚ ʠ ʧʨʦʩʪʝʡʰʠʭ [9]. ʋ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʤʠʢʨʦʬʣʦʨʘ, ʦʨʛʘʥʠʟʤ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ 

ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʤ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʥʘʭʦʜʷʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʥʦ ʦʥʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. ʀʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʛʦʚʦʨʷʱʠʭ ʦ ʪʝʩʥʦʡ ʩʚʷʟʠ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʩ ʢʦʩʪʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ ʠ ʤʠʥʝʨʘʣʴʥʳʤ 

ʦʙʤʝʥʦʤ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ [10ï16]. 

ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ð ɻ ʪʦ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʚʷʟʳʚʘʶʱʠʡ ʜʚʘ 

ʧʨʦʮʝʩʩʘ: ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʝ (ʦʩʪʝʦʙʣʘʩʪʳ) ʠ ʨʝʟʦʨʙʮʠʶ (ʦʩʪʝʦʢʣʘʩʪʳ) [17]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ 

ʨʘʟʚʠʪʠʝ ʆʇ ʚʣʠʷʝʪ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ [10, 11ï14, 18ï20]. 

ʆʩʪʝʦʙʣʘʩʪʳ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʪʨʦʤʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʦʪʚʝʯʘʶʪ 

ʟʘ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʝ, ʩʠʥʪʝʟ, ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʢʦʩʪʥʦʛʦ ʤʘʪʨʠʢʩʘ [1, 18]. ʆʩʪʝʦʢʘʣʴʮʠʥ 

ʠʟʚʝʩʪʝʥ, ʢʘʢ ʤʘʨʢʝʨ ʩʦʟʨʝʚʘʥʠʷ ʦʩʪʝʦʙʣʘʩʪʦʚ [19]. ʇʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʘʩʪʠʝʤ ʤʳʰʝʡ, ʣʠʰʝʥʥʳʭ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ (GF) ʠʣʠ ʤʳʰʝʡ, 

ʧʦʣʫʯʘʚʰʠʭ ʘʥʪʠʙʠʦʪʠʢʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʦʪʩʫʪʩʪʚʠʷ ʠʣʠ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩ ʥʦʨʤʘʣʴʥʳʤ ʤʠʢʨʦʙʠʦʤʦʤ, ʜʣʷ ʣʫʯʰʝʛʦ 

ʧʦʥʠʤʘʥʠʷ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʦʩʪʝʦʧʦʨʦʟʘ. Uchida Y. et al. (2018) 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʠʯʥʳʤʠ ʦʩʪʝʦʙʣʘʩʪʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʘʣʴʚʝʦʣʷʨʥʳʭ 

ʢʦʩʪʝʡ ʠ ʩʚʦʜʘ ʯʝʨʝʧʘ ʤʳʰʝʡ GF, ʦʩʪʝʦʙʣʘʩʪʳ ʤʳʰʝʡ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʘʪʦʛʝʥʦʚ (SPF), ʵʢʩʧʨʝʩʩʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʦʩʪʝʦʢʘʣʴʮʠʥʘ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ 

(ALP) ʠ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ-I./-II (IGF-I/IGF-II), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʩʪʝʦʧʨʦʪʝʛʝʨʠʥ (OPG)/ʘʢʪʠʚʘʪʦʨ ʨʝʮʝʧʪʦʨʘ ʣʠʛʘʥʜʘ NF-əB (RANKL) ʙʳʣʦ ʩʥʠʞʝʥʦ [11]. ɺ 

ʠʪʦʛʝ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʥʠ ʫ ʤʳʰʝʡ SPF ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ ʤʳʰʝʡ GF, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʩʪʝʦʢʣʘʩʪʳ. ʀʟʫʯʘʷ ʤʳʰʝʡ ʩ ʩʝʨʧʦʚʠʜʥʦ-ʢʣʝʪʦʯʥʦʡ ʘʥʝʤʠʝʡ (SCD), Tavakoli S. ʠ Xiao L. 
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(2019) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʤʳʰʝʡ SCD ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴʰʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʢʠʰʝʯʥʠʢʘ 

ʠ ʢʠʰʝʯʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʠ ʩʚʷʟʘʥʥʦʤʫ 

ʩ ʥʠʤ ʩʥʠʞʝʥʠʶ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʠ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʠ ʦʩʪʝʦʙʣʘʩʪʦʚ [12].  

ʆʜʥʘʢʦ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʬʫʥʢʮʠʷ ʦʩʪʝʦʙʣʘʩʪʦʚ ʫ ʤʳʰʝʡ SCD ʙʳʣʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʘ, ʘ ʵʢʩʧʨʝʩʩʠʷ ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʩʪʝʦʙʣʘʩʪʘʤʠ ʪʨʘʥʩʢʨʠʧʪʦʨʘ Runt-related 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ 2 (Runx2) ʠ IGF-I ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʨʦʣʴ ʢʦʥʢʨʝʪʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʄʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʩʪʝʦʙʣʘʩʪʳ, ʝʱʝ ʥʝ ʚʳʷʩʥʝʥ, ʠ 

ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʩʪʝʦʢʣʘʩʪʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʩʠʩʪʝʤʳ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʩʦʙʳʝ ʪʝʨʤʠʥʘʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʝʟʦʨʙʮʠʶ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ [20]. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʩ ʙʦʣʴʰʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʝʛʫʣʠʨʫʝʪ ʤʝʪʘʙʦʣʠʟʤ ʢʦʩʪʝʡ, ʚʣʠʷʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʦʩʪʝʦʢʣʘʩʪʦʚ [13ï14]. 

Sjºgren ʂ et al. (2012) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʩʪʥʦʡ ʤʘʩʩʳ [13]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʳʰʘʤʠ, ʚʳʨʘʱʝʥʥʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʩʧʦʩʦʙʦʤ (Conv.R), ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʛʫʙʯʘʪʦʡ ʠ ʢʦʨʪʠʢʘʣʴʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʤʳʰʝʡ 

GF ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʝʦʢʣʘʩʪʦʚ ʫʤʝʥʴʰʘʣʦʩʴ. ʄʝʞʜʫ ʪʝʤ, ʢʦʣʠʯʝʩʪʚʦ CD4 + 

ʊ-ʢʣʝʪʦʢ ʠ CD11b+/Gr1-ʢʣʝʪʢʠ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʦʩʪʝʦʢʣʘʩʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʤʳʰʝʡ GF, ʫʤʝʥʴʰʠʣʦʩʴ. ʆʜʥʘʢʦ ʥʘ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʝ ʵʪʦ ʥʝ ʧʦʚʣʠʷʣʦ [13]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʫ ʤʳʰʝʡ GF ʚ ʦʩʥʦʚʥʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘ. 

Li J. Y. et al. (2016) ʪʘʢʞʝ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ GF ʧʨʦʜʫʢʮʠʷ ʬʘʢʪʦʨʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʦʩʪʝʦʢʣʘʩʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ (TNF-Ŭ), 

RANKL ʠ ʠʥʪʝʨʣʝʡʢʠʥ-17 (IL-17), ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫ ʤʳʰʝʡ ʩ ʜʝʬʠʮʠʪʦʤ ʧʦʣʦʚʳʭ 

ʩʪʝʨʦʠʜʦʚ, ʚʳʟʚʘʥʥʳʭ ʣʝʡʧʨʦʣʠʜʦʤ [14]. ʅʘʧʨʦʪʠʚ, ʧʦʩʣʝ ʨʝʢʦʣʦʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʢʠʰʝʯʥʠʢʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʦʜʫʢʮʠʷ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʫ ʤʳʰʝʡ ʩ ʜʝʬʠʮʠʪʦʤ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʪʝʨʝ 

ʪʨʘʙʝʢʫʣʷʨʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʙʠʦʪʠʢʦʚ ʘʚʪʦʨʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ Lactobacillus rhamnosus GG (LGG) ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

VSL̄3, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚʦʩʝʤʴ ʰʪʘʤʤʦʚ ʞʠʚʳʭ ʙʘʢʪʝʨʠʡ (Bifidobacterium breve, 

Bifidobacterium longum, Bifidobacterium infantis, Lactobacillus acidophilus, Lactobacillus 

plantarum, Lactobacillus paracasei, Lactobacillus bulgaricus ʠ Streptococcus thermophilus). 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʧʦʚʳʰʝʥʥʫʶ ʢʠʰʝʯʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʚʳʟʚʘʥʥʫʶ ʜʝʬʠʮʠʪʦʤ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ, ʪʝʤ 

ʩʘʤʳʤ ʦʛʨʘʥʠʯʠʚʘʷ ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠʥʦʚ ʦʩʪʝʦʢʣʘʩʪʘʤʠ. ʕʪʦ ʩʣʫʞʠʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, 

ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʟʦʨʙʮʠʠ 

ʪʨʘʙʝʢʫʣʷʨʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʚʳʟʚʘʥʥʦʡ ʜʝʬʠʮʠʪʦʤ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ. ʆʜʥʘʢʦ ʨʷʜ ʜʘʥʥʳʭ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʪʦʣʴʢʦ ʥʘ ʬʫʥʢʮʠʶ ʦʩʪʝʦʙʣʘʩʪʦʚ ʠʣʠ 

ʦʩʪʝʦʢʣʘʩʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʠʤʫʣʷʮʠʷ ʦʩʪʝʦʙʣʘʩʪʦʚ ʠ ʦʩʪʝʦʢʣʘʩʪʦʚ ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʭʦʪʷ ʤʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝʠʟʚʝʩʪʝʥ. 

ʂʘʣʴʮʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʠʥʝʨʘʣʦʤ ʢʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʠʱʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʘʣʴʮʠʷ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ 

[21]. ʂʘʣʴʮʠʡ ʩ ʧʠʱʝʡ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʚʩʘʩʳʚʘʝʪʩʷ 

[22]. ɺ ʦʙʱʝʤ, ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʚʩʘʩʳʚʘʥʠʝ ʢʘʣʴʮʠʡ, ʚ ʦʩʥʦʚʥʦʤ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 124 

 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʤʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ (SCFA) [15]. SCFAs ̫ ʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʢʠʰʝʯʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʧʦʤʠʤʦ ʫʢʩʫʩʥʦʡ, 

ʧʨʦʧʠʦʥʦʚʦʡ, ʠʟʦʤʘʩʣʷʥʦʡ, ʤʘʩʣʷʥʦʡ, ʠʟʦʚʘʣʝʨʠʘʥʦʚʦʡ, ʚʘʣʝʨʠʘʥʦʚʦʡ ʢʠʩʣʦʪ. ʆʙʦʜʦʯʥʘʷ 

ʢʠʰʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ SCFA, ʘ ʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ ð ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʠʦʪʠʢʠ ʤʦʛʫʪ ʨʘʩʱʝʧʣʷʪʴ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʥʘ SCFAs, ʯʪʦ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʝʢʨʝʮʠʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ SCFA ʚ ʢʠʰʝʯʥʠʢʝ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙʠʦʪʠʢʦʚ ʠ / ʠʣʠ ʧʨʝʙʠʦʪʠʢʦʚ [23ï24]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, SCFAs ʤʦʛʫʪ 

ʫʚʝʣʠʯʠʚʘʪʴ ʘʙʩʦʨʙʮʠʶ ʢʘʣʴʮʠʷ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʦʡ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ pH ʚ ʢʠʰʝʯʥʠʢʝ, ʪʝʤ 

ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʢʦʩʪʥʫʶ ʤʘʩʩʫ [23]. ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ 

ʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ ʤʦʞʝʪ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʝʟʝʥʪʘʮʠʶ ʘʥʪʠʛʝʥʘ ʧʫʪʝʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʩʪʠʤʫʣʠʨʫʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʦʩʪʝʦʙʣʘʩʪʦʚ, ʥʦ 

ʪʘʢʞʝ ʠʥʛʠʙʠʨʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʪʝʦʢʣʘʩʪʦʚ ʚ ʢʣʝʪʢʘʭ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ [16, 25].  

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʪʘʤʠʥ D ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʘʙʩʦʨʙʮʠʠ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʚ ʢʠʰʝʯʥʠʢʝ ʠ ʢʘʣʴʮʠʬʠʢʘʮʠʶ ʢʦʩʪʝʡ. ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʦʣʠ Firmicutes ʠ Deferribacteres ʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʚʳʟʚʘʪʴ ʢʦʣʠʪ ʫ ʤʳʰʝʡ ʩ ʙʣʦʢʘʜʦʡ Cyp, ʪʦʛʜʘ ʢʘʢ ʚʦʩʧʘʣʝʥʠʝ ʫʤʝʥʴʰʘʣʦʩʴ ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʜʦʙʘʚʦʢ ʚʠʪʘʤʠʥʘ D ʠʣʠ ʣʝʯʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘʤʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʦʧʦʨʮʠʷ Firmicutes ʠ 

Deferribacteres ʤʦʛʣʘ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʚʠʪʘʤʠʥʘ D. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚʠʪʘʤʠʥ D ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʆʇ, ʥʘʧʨʷʤʫʶ ʢʦʥʪʨʦʣʠʨʫʷ 

ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ [26]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʫʯʘʩʪʚʫʝʪ ʚ ʧʘʪʦʛʝʥʝʟʝ ʆʇ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʥʫʞʜʘʝʪʩʷ ʚ ʫʪʦʯʥʝʥʠʠ. 

ʀ ʠʤʤʫʥʥʘʷ, ʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʘʷ ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʨʝʛʫʣʷʪʦʨʥʳʤ ʚʣʠʷʥʠʝʤ 

ʩʝʢʨʝʮʠʠ ʮʠʪʦʢʠʥʦʚ ʢʦʩʪʥʳʤ ʤʦʟʛʦʤ ʠ ʠʤʝʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʱʠʝ ʬʘʢʪʦʨʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ 

ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ [27]. ʂʘʢ ʦʪʤʝʯʘʶʪ Zhao W. et al. (2009), CD4+ʊ-ʣʠʤʬʦʮʠʪʳ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʢʣʝʪʢʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ Oʇ [28]. ʕʪʠ 

ʢʣʝʪʢʠ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʠʨʫʶʪ ʦʩʪʝʦʙʣʘʩʪʳ, ʥʦ ʠ ʠʥʛʠʙʠʨʫʶʪ ʦʩʪʝʦʢʣʘʩʪʳ. ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ 

CD4 + ʊ-ʢʣʝʪʢʠ ʤʦʛʫʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʮʠʪʦʢʠʥʳ, ʪʘʢʠʝ ʢʘʢ RANKL, OPG ʠ TNF-Ŭ [29]. 

RANKL ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ ʦʩʪʝʦʢʣʘʩʪʦʚ ʠ ʨʝʟʦʨʙʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ NF-

əB (RANK) ïRANKL [30]. TNF-Ŭ ʤʦʞʝʪ ʥʘʧʨʷʤʫʶ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʪʝʦʢʣʘʩʪʦʚ 

ʠʣʠ ʧʦʚʳʰʘʪʴ ʵʢʩʧʨʝʩʩʠʶ RANKL ʠ OPG ʜʣʷ ʢʦʩʚʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʦʩʪʝʦʢʣʘʩʪʦʚ [31].  

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ [13ï14, 32] ʦʙʥʘʨʫʞʠʣʠ ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʤʦʤ 

ʢʠʰʝʯʥʠʢʘ ʠ ʆʇ [13ï14, 32]. ʊʘʢ, Li J. Y. et al. (2016) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʬʠʮʠʪ ʧʦʣʦʚʳʭ 

ʩʪʝʨʦʠʜʦʚ ʫ ʤʳʰʝʡ GF ʥʝ ʧʨʠʚʦʜʠʣ ʢ ʨʦʩʪʫ ʊ-ʢʣʝʪʦʢ ʠ ʚʤʝʩʪʦ ʵʪʦʛʦ ʫʚʝʣʠʯʠʚʘʣ ʧʨʦʜʫʢʮʠʶ 

TNF-Ŭ, IL-17 ʠ RANKL ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʢʠʰʝʯʥʠʢʝ [14]. ʕʢʩʧʨʝʩʩʠʷ ʵʪʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʫ ʤʳʰʝʡ GF ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ LGG 

ʠʣʠ VSL # 3, ʠ ʠʭ ʵʢʩʧʨʝʩʩʠʷ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʘ ʪʘʢʦʚʦʡ ʫ ʤʳʰʝʡ Conv.R. ʊʦʯʥʦ ʪʘʢʠʝ ʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʚʘʨʠʵʢʪʦʤʠʠ (OVX). ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 

ʩʝʨʦʪʦʥʠʥ (5-ʛʠʜʨʦʢʩʠʪʨʠʧʪʘʤʠʥ (5-HT)), ʢʘʢ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʫʯʝʥʥʳʡ ʥʝʡʨʦʤʝʜʠʘʪʦʨ, 

ʨʝʛʫʣʠʨʫʝʪ ʤʝʪʘʙʦʣʠʟʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʯʝʨʝʟ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ [13, 32]. ʀ ʦʩʪʝʦʮʠʪʳ, ʠ 

ʦʩʪʝʦʙʣʘʩʪʳ ʤʦʛʫʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʟʘʭʚʘʪ 5-HT [33]. ʄʳʰʠ ʩ ʥʦʢʘʫʪʦʤ 5-HT 

ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʠ ʧʨʦʯʥʦʩʪʠ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 5-HT, ʧʦʣʫʯʝʥʥʳʡ ʠʟ 

ʢʠʰʝʯʥʠʢʘ, ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʪʦʛʜʘ ʢʘʢ 5-

HT, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʤʦʟʛʘ, ʠʤʝʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʵʬʬʝʢʪ [32]. ɹʦʣʝʝ ʪʦʛʦ, Sjºgren ʂ. et al. 

(2012) ʥʝ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʫʧʨʘʚʣʷʝʪ CD4+ʊ-ʢʣʝʪʢʘʤʠ ʠ 

http://www.bulletennauki.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7468557/#b13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7468557/#b14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7468557/#b32


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 125 

 

CD11b+/Gr1 -ʢʣʝʪʢʠ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʦʩʪʝʦʢʣʘʩʪʦʚ ʨʝʛʫʣʠʨʫʶʪ ʤʝʪʘʙʦʣʠʟʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, 

ʥʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪ ʠʥʜʝʢʩʳ ʠʥʘʢʪʠʚʘʮʠʠ ʠ ʜʝʛʨʘʜʘʮʠʠ ʢʠʰʝʯʥʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ 5-HT ʫ 

ʤʳʰʝʡ GF [13]. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ ʬʝʨʤʝʥʪʘ 5-HT 

ʪʨʠʧʪʦʬʘʥʛʠʜʨʦʢʩʠʣʘʟʳ-1 (TPH-1) ʩʥʠʞʘʣʘʩʴ, ʪʦʛʜʘ ʢʘʢ ʵʢʩʧʨʝʩʩʠʷ ʧʝʨʝʥʦʩʯʠʢʘ ʩʝʨʦʪʦʥʠʥʘ 

(SERT) ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ʍʦʪʷ ʫ ʤʳʰʝʡ GF ʧʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ 5-HT. ɺ ʩʚʷʟʠ ʩ ʯʝʤ 

ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʢʦʩʪʥʦʡ ʤʘʩʩʳ [13]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʆʇ ʩ ʫʯʘʩʪʠʝʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʣʠ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ. 

 

ʄʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʤʠʰʝʥʴ ʜʣʷ ʪʝʨʘʧʠʠ ʦʩʪʝʦʧʦʨʦʟʘ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʆʇ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: 

ʧʨʝʧʘʨʘʪʳ, ʤʠʥʝʨʘʣʠʟʫʶʱʠʝ ʢʦʩʪʠ (ʢʘʣʴʮʠʡ ʠ ʜʨ.), ʩʪʠʤʫʣʷʪʦʨʳ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʷ 

(ʧʘʨʘʪʠʨʦʠʜʥʳʡ ʛʦʨʤʦʥ) ʠ ʠʥʛʠʙʠʪʦʨʳ ʢʦʩʪʥʦʡ ʨʝʟʦʨʙʮʠʠ (ʵʩʪʨʦʛʝʥʳ, ʙʠʩʬʦʩʬʦʥʘʪʳ ʠ ʪ. ʜ.) 

[34]. ɺʩʝ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʜʘʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʝʨʘʧʠʠ ʆʇ, ʥʦ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʠ 

ʥʝʢʦʪʦʨʳʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ. ʊʘʢ, ʧʨʠʝʤ ʯʨʝʟʤʝʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʧʘʨʘʪʦʚ ʢʘʣʴʮʠʷ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ, ʠʥʬʘʨʢʪʫ ʤʠʦʢʘʨʜʘ [35]. 

ʃʝʯʝʥʠʝ ʧʘʨʘʪʠʨʝʦʠʜʥʳʤ ʛʦʨʤʦʥʦʤ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ, ʧʦʚʣʝʯʴ ʟʘ 

ʩʦʙʦʡ ʚʳʩʦʢʠʝ ʨʘʩʭʦʜʳ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʜʦʨʦʛʦʚʠʟʥʦʡ ʧʨʝʧʘʨʘʪʘ [36]. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʣʦʢʩʠʬʝʥ ʟʘʧʨʝʱʝʥ ʫ ʙʦʣʴʥʳʭ ʩ ʚʝʥʦʟʥʦʡ 

ʵʤʙʦʣʠʝʡ ʠʣʠ ʪʨʦʤʙʦʟʘʤʠ ʚ ʘʥʘʤʥʝʟʝ, ʫ ʧʘʮʠʝʥʪʦʚ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʠʢʦʚʘʥʥʳʭ ʢ 

ʧʦʩʪʝʣʠ ʠʣʠ ʚʝʜʫʱʠʭ ʩʠʜʷʯʠʡ ʦʙʨʘʟ ʞʠʟʥʠ [37].  

ʇʦʩʢʦʣʴʢʫ ʥʘʨʫʰʝʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʆʇ, ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ ʣʝʯʝʥʠʷ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦʦʙʝʱʘʶʱʝʡ ʦʩʦʙʝʥʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ, ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, 

ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʤʠʢʨʦʬʣʦʨʫ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʜʠʝʪʫ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ 

ʧʨʦʙʠʦʪʠʢʠ. 

 

ʇʠʪʘʥʠʝ 

ʇʠʪʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʥʘ ʯʪʦ ʯʘʩʪʦ ʥʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʠʝʪʘ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʠʧ ʠ ʜʦʣʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʨʛʘʥʠʟʤʝ-ʭʦʟʷʠʥʝ [38]. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʩʝʢʨʝʮʠʶ ʙʝʣʢʦʚ ʠ ʬʝʨʤʝʥʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʠʱʝʚʘʨʝʥʠʝʤ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʦʙʤʝʥʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʬʝʨʤʝʥʪʠʨʫʝʪ 

ʥʝʧʝʨʝʚʘʨʝʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ SCFA, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʅ ʢʠʰʝʯʥʠʢʘ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʢʠʰʝʯʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʢ ʧʦʚʳʰʝʥʠʶ ʚʩʘʩʳʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʢʘʣʴʮʠʡ [23]. ʋʯʠʪʳʚʘʷ ʵʪʫ ʩʚʷʟʴ, ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʘʞʥʳʡ ʬʘʢʪʦʨ 

ʧʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʟʜʦʨʦʚʴʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʚʩʝ ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ ʚʝʱʝʩʪʚʘ ʬʝʨʤʝʥʪʠʨʫʶʪʩʷ 

ʤʠʢʨʦʙʠʦʤʦʤ ʢʠʰʝʯʥʠʢʘ. ʊʘʢ, ʚʦʣʦʢʥʘ ʨʘʩʱʝʧʣʷʶʪʩʷ ʥʘ SCFA, ʯʪʦ ʩʥʠʞʘʝʪ pH ʚ 

ʢʠʰʝʯʥʠʢʝ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʚʣʠʷʝʪ ʥʘ ʘʙʩʦʨʙʮʠʶ ʤʠʥʝʨʘʣʦʚ. ʆʜʥʘʢʦ, ʧʦʜʦʙʥʦʝ ʦʙʲʷʩʥʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʫʧʨʦʱʝʥʥʳʤ, ʘ ʣʝʞʘʱʠʝ ʚ ʝʛʦ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʳ, ʪʝʤ ʥʝ ʤʝʥʝʝ. 

ʨʘʟʥʦʦʙʨʘʟʥʳ. ʉʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʘʟʳʚʘʝʤʳʝ ʧʨʝʙʠʦʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʛʠʜʨʦʣʠʟʦʚʘʥʳ ʠ ʫʩʚʦʝʥʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ [24]. ʇʨʝʙʠʦʪʠʢʠ ʤʦʞʥʦ 
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ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʦʣʠʛʦʩʘʭʘʨʠʜʳ ʠ ʧʦʣʠʩʘʭʘʨʠʜʳ. ʆʣʠʛʦʩʘʭʘʨʠʜʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʬʨʫʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (FOS), ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (GOS) ʠ 

ʢʩʠʣʦʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʪʦʛʜʘ ʢʘʢ ʧʦʣʠʩʘʭʘʨʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʫʣʠʥʦʤ ʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ 

[39]. ʇʨʝʙʠʦʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʝ ʦʣʠʛʦʩʘʭʘʨʠʜʳ (NDO), ʤʦʛʫʪ ʠʟʙʠʨʘʪʝʣʴʥʦ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ, ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʧʦʣʝʟʥʳʭ 

ʙʘʢʪʝʨʠʡ, ʧʦʜʘʚʣʷʪʴ ʨʘʟʚʠʪʠʝ ʚʨʝʜʥʳʭ ʙʘʢʪʝʨʠʡ, ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ SCFAs, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʦʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʩʘʩʳʚʘʥʠʶ ʢʘʣʴʮʠʷ [40ï41]. Kleessen 

ɺ. et al. (2003) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʚʣʠʷʥʠʝ FOS ʥʘ ʪʦʣʱʠʥʫ ʠ ʩʦʩʪʘʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʢʠʰʝʯʥʠʢʘ ʦʧʦʩʨʝʜʦʚʘʥʳ ʤʠʢʨʦʙʠʦʤʦʤ ʢʠʰʝʯʥʠʢʘ, ʘ ʥʝ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʘʤʦʡ ʩʪʨʫʢʪʫʨʝ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ [42]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʳʰʘʤʠ GF, ʤʳʰʠ, ʧʦʣʫʯʘʚʰʠʝ ʩʤʝʩʴ 

ʦʣʠʛʦʬʨʫʢʪʦʟʳ ʠ ʠʥʫʣʠʥʘ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʚʦʨʩʠʥʢʠ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʢʨʠʧʪʳ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʄʝʞʜʫ ʪʝʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʠ Bacteroides ï Prevotella ʚʳʨʦʩʣʦ. 

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʩ ʜʦʩʪʘʪʦʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʙʠʦʪʠʢʦʚ ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʳʡ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʟʜʦʨʦʚʴʝ ʠ ʘʙʩʦʨʙʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʢʠʰʝʯʥʠʢʘ [42]. ʂʨʦʤʝ ʪʦʛʦ, FOS, ʧʦʩʪʫʧʘʶʱʠʝ ʩ 

ʧʠʱʝʡ, ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʠʟʦʬʣʘʚʦʥʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʫ, 

ʘʥʘʣʦʛʠʯʥʫʶ ʵʩʪʨʦʛʝʥʫ, ʠ ʧʦʚʳʰʘʪʴ ʤʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ, ʩʥʠʞʝʥʥʫʶ ʠʟ-ʟʘ OVX 

[43]. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʙʠʦʪʠʢʦʚ 

ʠʤʝʝʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʠ ʛʦʤʝʦʩʪʘʟ ʢʠʰʝʯʥʠʢʘ, ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ 

ʚʩʘʩʳʚʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʢʦʩʪʥʫʶ ʤʘʩʩʫ. 
 

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʦʣʛʦʩʨʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʠʰʝʯʥʳʭ 

ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʩʝʨʦʪʦʥʠʥʘ, ʘ ʟʘʪʝʤ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʚʩʘʩʳʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʩʪʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ [44]. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʘʥʪʠʙʠʦʪʠʢʠ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʷʪʴ 

ʩʪʨʫʢʪʫʨʫ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʚʣʠʷʪʴ ʥʘ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʘʙʦʣʠʟʤ [45ï46]. 

Cox L. M. et al. (2014) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʠ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʶ ʢʦʩʪʝʡ 

ʤʳʰʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʥʠʟʢʠʝ ʜʦʟʳ ʧʝʥʠʮʠʣʣʠʥʘ (LDP). ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʳʰʘʤʠ ʙʝʟ LDP, ʫʨʦʚʥʠ Lactobacillus ʠ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʠʪʯʘʪʳʭ ʙʘʢʪʝʨʠʡ (SFB) ʫ 

ʩʘʤʦʢ ʤʳʰʝʡ ʩ LDP ʙʳʣʠ ʥʘʤʥʦʛʦ ʥʠʞʝ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʘʤʦʢ ʤʳʰʝʡ ʩ LDP ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʘʩʴ ʢʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʮʦʚ. Cho I. et al. (2012) ʨʘʟʨʘʙʦʪʘʣʠ ʤʦʜʝʣʴ 

ʦʞʠʨʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʤʦʣʦʜʳʤ ʤʳʰʘʤ ʚʚʦʜʠʣʠ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʥʠʟʢʠʭ 

ʜʦʟʘʭ (ʧʝʥʠʮʠʣʣʠʥ, ʚʘʥʢʦʤʠʮʠʥ, ʧʝʥʠʮʠʣʣʠʥ ʧʣʶʩ ʚʘʥʢʦʤʠʮʠʥ ʠ ʭʣʦʨʪʝʪʨʘʮʠʢʣʠʥ) [46].  

ɺʩʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ, ʫʚʝʣʠʯʠʚʘʣʠ 

ʤʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʄʇʂʊ) ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ, ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʄʇʂʊ ʯʝʨʝʟ ʩʝʤʴ ʥʝʜʝʣʴ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʈʝʟʫʣʴʪʘʪʳ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 16S 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʣʷ Firmicutes ʠ Lachnospiraceae ʫ ʤʳʰʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʥʠʟʢʠʝ ʜʦʟʳ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʘ. ɹʣʘʛʦʜʘʨʷ ʘʥʘʣʠʟʫ ʢʠʰʝʯʥʦʡ, ʧʝʯʝʥʦʯʥʦʡ ʠ 

ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚ ʦʩʥʦʚʥʦʤ ʚʣʠʷʣʠ ʥʘ 

ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʯʝʨʝʟ ʤʝʪʘʙʦʣʠʟʤ SCFAs, ʣʠʧʠʜʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʢʦʩʪʥʳʡ 

ʤʝʪʘʙʦʣʠʟʤ [46]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʪʝʩʪʠʨʦʚʘʥʦ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʧʝʥʠʮʠʣʣʠʥ, ʚʘʥʢʦʤʠʮʠʥ ʠ ʭʣʦʨʪʝʪʨʘʮʠʢʣʠʥ, ʥʦ ʝʩʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 
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ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʛʨʫʧʧʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʭʝʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʥʠʟʢʫʶ ʢʦʩʪʥʫʶ ʧʣʦʪʥʦʩʪʴ ʚ ʙʫʜʫʱʝʤ. 
 

ʇʨʦʙʠʦʪʠʢʠ 

ʇʨʦʙʠʦʪʠʢʠ ð ʧʦʣʝʟʥʳʝ ʠ ʙʝʟʚʨʝʜʥʳʝ ʙʘʢʪʝʨʠʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ [47]. 

ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ, ʵʢʩʧʨʝʩʩʠʷ ʤʥʦʞʝʩʪʚʘ ʛʝʥʦʚ ʚ 

ʤʠʢʨʦʙʠʦʤʝ ʢʠʰʝʯʥʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʙʠʦʪʠʢʘʤʠ. ʕʪʠ ʛʝʥʳ ʢʦʜʠʨʫʶʪ 

ʨʝʛʫʣʷʮʠʶ ʧʦʯʪʠ ʚʩʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ. ʉʨʝʜʠ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ ʪʨʘʢʪʦʤ, ʷʚʣʷʝʪʩʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ SCFAs, ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʮʝʧʴʶ ʠ ʚʠʪʘʤʠʥʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʠʦʪʠʢʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, 

ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʤʝʪʘʙʦʣʠʟʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [48].  

ʆ ʚʣʠʷʥʠʠ ʧʨʦʙʠʦʪʠʢʦʚ ʥʘ ʢʦʩʪʥʫʶ ʤʘʩʩʫ ʫ ʞʠʚʦʪʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ 

[49ï50]. ɺ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʜʚʦʡʥʦʤ ʩʣʝʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

90 ʧʘʮʠʝʥʪʦʚ ʩ ʥʠʟʢʦʡ ʄʇʂ ʙʳʣʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʆʜʥʘ ʛʨʫʧʧʘ 

ʧʝʨʦʨʘʣʴʥʦ ʝʞʝʜʥʝʚʥʦ ʧʦʣʫʯʘʣʘ Lactobacillus reuteri (L. reuteri 6475), ʘ ʜʨʫʛʘʷ ʛʨʫʧʧʘ ð 

ʧʣʘʮʝʙʦ. ɺ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʤ ʦʙʱʝʡ ʄʇʂʊ ʠ ʦʪʜʝʣʴʥʦ ʪʨʘʙʝʢʫʣʷʨʥʦʡ ʙʳʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʳ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʚʰʠʭ L. reuteri 6475, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʧʣʘʮʝʙʦ [51]. ʊʘʢʞʝ, Lambert M. N. T. et al. (2017) ʚʧʝʨʚʳʝ ʚʳʜʝʣʠʣʠ ʵʢʩʪʨʘʢʪ ʢʨʘʩʥʦʛʦ 

ʢʣʝʚʝʨʘ (RCE) ʙʦʛʘʪʳʡ ʠʟʦʬʣʘʚʦʥʦʚʳʤʠ ʘʛʣʠʢʦʥʘʤʠ ʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʤʦʣʦʯʥʦʢʠʩʣʳʤʠ 

ʙʘʢʪʝʨʠʷʤʠ [52]. ʆʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʵʪʦ ʚʝʱʝʩʪʚʦ ʫʣʫʯʰʘʝʪ ʤʝʪʘʙʦʣʠʟʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ ʫ 78 ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʤ ʆʇ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʪʝʨʷ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʚ ʛʨʫʧʧʝ RCE ʙʳʣʘ ʚ ʜʚʘ ʨʘʟʘ 

ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʕʪʠ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʠ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʠ 

ʨʘʟʚʠʪʠʷ ʆʇ [51ï52]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʧʨʦʙʠʦʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ 

Bacteroidetes, Firmicutes, Lactobacillus ʠ SFB, ʠ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʩʪʘʪʴ ʘʜʲʶʚʘʥʪʥʦʡ 

ʪʝʨʘʧʠʝʡ Oʇ ʚ ʙʫʜʫʱʝʤ. 
 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘ ʦʩʪʝʦʧʦʨʦʟʘ, 5ʇ ʄʝʜʠʮʠʥʘ ʠ 5G ʪʝʭʥʦʣʦʛʠʠ 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʢʦʩʪʥʫʶ ʤʘʩʩʫ ʫʞʝ ʜʘʚʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [1, 53ï54]. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʳ ʧʦʜʯʝʨʢʠʚʘʝʤ 

ʚʣʠʷʥʠʝ ʣʝʢʘʨʩʪʚ ʥʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʥʦ ʠʛʥʦʨʠʨʫʝʤ ʨʦʣʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʈʘʙʦʪʘ Allen J. M. et al. (2018) ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʧʨʘʞʥʝʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʟʜʦʨʦʚʴʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ [55]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ 32 ʚʦʣʦʥʪʝʨʘ, ʦʥʠ ʧʦʣʫʯʘʣʠ 

ʪʨʝʥʠʨʦʚʢʫ ʥʘ ʚʳʥʦʩʣʠʚʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʥʝʜʝʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʥʘʨʫʞʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ SCFAs ʚ ʢʘʣʝ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʪʨʝʥʠʨʦʚʦʢ ʤʠʢʨʦʙʠʦʤ 

ʢʠʰʝʯʥʠʢʘ ʚʩʢʦʨʝ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʣʩʷ [55]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ 

ʫʚʝʣʠʯʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩʦ 

ʟʜʦʨʦʚʴʝʤ ʭʦʟʷʠʥʘ ʠ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʅʝʠʟʚʝʩʪʥʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʫʧʨʘʞʥʝʥʠʷ ʚʣʠʷʶʪ 

ʥʘ ʢʦʩʪʥʫʶ ʤʘʩʩʫ ʯʝʨʝʟ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʥʦ, ʙʝʟʫʩʣʦʚʥʦ ʪʦ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ. 

ʊʨʘʥʩʧʣʘʥʪʘʮʠʷ ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ (FMT) ʪʘʢʞʝ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʚ 

ʣʝʯʝʥʠʠ Oʇ [56]. ɺʧʝʨʚʳʝ Lawson P. A. et al. ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ FMT ɻ ʬʬʝʢʪʠʚʥʘ ʧʨʠ ʣʝʯʝʥʠʠ 

ʠʥʬʝʢʮʠʠ Clostridioides difficile (CDI) [57]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ FMT h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ ʂʨʦʥʘ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, 
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ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [58]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʪʜʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʠʣʠ 

ʠʭ ʢʦʤʙʠʥʘʮʠʠ, FMT ʤʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ 

ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ. ʀʟ-ʟʘ ʦʙʠʣʠʷ ʚʠʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʡ 

ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ 

ʨʝʮʠʧʠʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʝʥ. 

ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʨʦʣʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʆʇ (ʈʠʩʫʥʦʢ). ʆʜʥʘʢʦ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ 

ʨʘʟʚʠʪʠʷ ʆʇ [59]. 
 

 
ʈʠʩʫʥʦʢ. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʜʠʘʛʨʘʤʤʘ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʦʩʪʝʦʧʦʨʦʟʘ 

[59]: 5-HT ð 5-ʛʠʜʨʦʢʩʠʪʨʠʧʪʘʤʠʥ; ALP ð ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ; DC - ʜʝʥʜʨʠʪʥʘʷ ʢʣʝʪʢʘ; FMT ð 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ; GR1ð ʛʨʘʥʫʣʦʮʠʪʳ 1; IGF-I / II  ð ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʡ 

ʬʘʢʪʦʨ ʨʦʩʪʘ I/II; ʀʃ-17 ð ʠʥʪʝʨʣʝʡʢʠʥ-17; ʃʇʉ ð ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜ; NDO ð ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʡ 

ʦʣʠʛʦʩʘʭʘʨʠʜ; NF-əB ð ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ ʢʘʧʧʘ-B; ʆʂ ð ʦʩʪʝʦʢʘʣʴʮʠʥ; ʆʇɻ ð ʦʩʪʝʦʧʨʦʪʝʛʝʨʠʥ; 

RANKL ð ʘʢʪʠʚʘʪʦʨ ʨʝʮʝʧʪʦʨʘ ʣʠʛʘʥʜʘ NF-əB; Runx2 ð ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ 2, ʩʚʷʟʘʥʥʳʡ ʩ runt; 

SCFA ð ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʘʷ ʞʠʨʥʘʷ ʢʠʩʣʦʪʘ; TNF-Ŭ - ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʆʇ ð ʭʨʦʥʠʯʝʩʢʦʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʦʩʪʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʜʝʡʩʪʚʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʠ 

ʢʦʩʪʠ, ʜʝʣʘʝʪ ʝʝ ʭʨʫʧʢʦʡ ʠ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʣʦʤʘ ʢʦʩʪʠ. ʆʜʥʘʢʦ ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʆʇ, ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ. ɺ ʢʠʰʝʯʥʠʢʝ ʯʝʣʦʚʝʢʘ 

ʞʠʚʫʪ ʩʦʪʥʠ ʪʨʠʣʣʠʦʥʦʚ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʟʘʠʤʦʚʳʛʦʜʥʳʝ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʨʛʘʥʠʟʤʦʤ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ (ɺʊʉ) ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʩʚʠʜʝʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʢʠʰʝʯʥʳʡ ʤʠʢʨʦʙʠʦʤ 

ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʢʦʩʪʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. ɺ ʥʘʩʪʦʷʱʝʤ ʦʙʟʦʨʝ 

ʤʳ ʦʙʩʫʞʜʘʝʤ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʚ ʨʘʟʚʠʪʠʠ ʆʇ, ʪʘʢʠʝ ʢʘʢ 

ʠʟʤʝʥʝʥʠʷ ʢʦʩʪʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ, ʧʦʛʣʦʱʝʥʠʷ ʢʦʩʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ. 

ʊʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʪʝʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʠʰʝʯʥʳʡ 

ʤʠʢʨʦʙʠʦʤ, ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʆʇ [59]. 

ʅʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʜʝʡʩʪʚʫʶʪ ʜʠʝʪʘ, ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʧʨʦʙʠʦʪʠʢʠ. 

ʄʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʩ 

ʧʦʤʦʱʴʶ ʤʥʦʞʝʩʪʚʘ ʤʝʭʘʥʠʟʤʦʚ ʚʢʣʶʯʘʷ: 1. ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʣʝʟʥʳʝ ʙʘʢʪʝʨʠʠ, ʫʚʝʣʠʯʝʥʠʝ 
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ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʵʩʪʨʦʛʝʥʘ ʠ ʟʘʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʩ ʧʦʤʦʱʴʶ ʧʨʝʙʠʦʪʠʢʦʚ; 

2. ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚʳʭ ʦʪʚʝʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ; 

3. ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʤʠʢʨʦʙʠʦʤʦʤ ʢʠʰʝʯʥʠʢʘ, ʪʘʢʠʭ ʢʘʢ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʩ 

ʢʦʨʦʪʢʦʡ ʮʝʧʴʶ; 4. ʠʟʤʝʥʝʥʠʝ ʢʠʰʝʯʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʫʩʠʣʝʥʠʝ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʚʠʪʘʤʠʥʘ D ʥʘ ʘʙʩʦʨʙʮʠʶ ʤʠʥʝʨʘʣʦʚ ʚ ʢʦʩʪʷʭ; 5. ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʩʴ ʢʠʰʝʯʥʠʢ-

ʤʦʟʛ ʠ ʫʨʦʚʝʥʴ ʵʥʜʦʢʨʠʥʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʈʦʤʘʥʯʫʢ ʅ. ʇ. [60], ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

ïʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ; 

ïʥʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ; 

ïʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʫʣʫʯʰʘʶʪ ʛʣʠʢʝʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʜʠʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ. ɼʨʫʛʠʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʡ-ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʦʩʠ ʚʢʣʶʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʠ/ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʠʝʪʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʦʬʠʣʷʭ ʤʠʢʨʦʙʠʦʤʘ; 

ïʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠ ʤʠʢʨʦʙʠʦʪʘ ʩʦʚʤʝʩʪʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʠ ʠʭ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʘ ʪʝʩʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʠ ʦʙʱʠʡ ʩʦʩʪʘʚ, ʠ ʙʦʛʘʪʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʦʜʫʣʷʮʠʠ 

ʠʤʤʫʥʠʪʝʪʘ ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ; 

ïʥʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ; 

ïʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʡ ʚʣʠʷʪʴ 

ʥʘ ʬʫʥʢʮʠʠ ʘʥʪʠʛʝʥʘ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ), 

ʜʝʡʩʪʚʫʷ ʚ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦʛʦ ʘʜʲʶʚʘʥʪʘ ʚʘʢʮʠʥʳ; 

ïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ 

ʠ ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ; 

ïʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʠʤʤʫʥʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ; 

ïʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

ïʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ [60]. 

ʈʘʥʥʷʷ ʚʦʟʨʘʩʪʥʘʷ (40ï45  ʣʝʪ) ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʪʝʦʧʦʨʦʟʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʝʭʥʦʣʦʛʠʡ) 5ʇ ʄʝʜʠʮʠʥʳ ʠ 5G ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʨʚʠʩʦʚ, 

ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ [61]. 
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ʈʘʥʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʪʝʦʧʦʨʦʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʝʭʥʦʣʦʛʠʡ) 5ʇ ʤʝʜʠʮʠʥʳ ʠ 5G ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ 

çʙʝʟʤʦʣʚʥʦʡ ʵʧʠʜʝʤʠʝʡè (çʩʢʨʳʪʦʡ ʵʧʠʜʝʤʠʝʡè) 21 ʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ð ʪʨʝʭ ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ: ɿʆɾ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ, ʟʜʦʨʦʚʦʛʦ, ʥʘʪʫʨʘʣʴʥʦʛʦ) [61]. 

ʂʣʶʯ ʢ ʫʩʧʝʭʫ ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʚʦʡ 5ʇ-ʤʝʜʠʮʠʥʝ ʦʩʥʦʚʘʥʥʦʡ, ʥʘ 

ʛʣʫʙʦʢʦʤ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʠ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ [61]. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ Oʇ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʯʝʪʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʠʪʘʥʠʷ, ʥʠʟʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʨ. ʄʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʤʦʤ 

ʢʠʰʝʯʥʠʢʘ ʠ ʆʇ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʤʳ ʤʦʞʝʤ ʙʦʣʝʝ ʧʦʣʥʦ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩʦʩʪʘʚ 

ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʝʛʦ ʩʚʷʟʴ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʪ. ʜ.). 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ - ʧʦʜʪʚʝʨʜʠʪʴ ʨʦʣʴ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚ 

ʨʘʟʚʠʪʠʠ ʆʇ ʠ ʠʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤ ʝʝ ʫʯʘʩʪʠʷ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʄʝʞʜʫ ʪʝʤ, 

ʚʣʠʷʥʠʝ ʜʠʝʪʳ, ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʨʦʙʠʦʪʠʢʦʚ ʠ FMT ʥʘ ʨʘʟʚʠʪʠʝ ʆʇ ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʙʦʣʝʝ 

ʧʦʣʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʭʝʤ ʪʝʨʘʧʠʠ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʕʪʠ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ 

ʤʦʛʫʪ ʧʦʤʦʯʴ ʠʟʙʝʞʘʪʴ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʘʪʴ 

ʠʜʝʠ ʜʣʷ ʥʦʚʳʭ ʩʭʝʤ ʪʝʨʘʧʠʠ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʦʚʘʷ ʛʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘ ʦʩʪʝʦʧʦʨʦʟʘ, ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ 5ʇ 

ʄʝʜʠʮʠʥʳ ʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 5G ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʦʩʪʝʦʧʦʨʦʟʘ ð ʫʚʝʣʠʯʠʪʴ ʩʨʝʜʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʨʝʛʠʦʥʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʦʜʦʥʪʦʛʝʥʥʳʭ ʢʠʩʪ ʯʝʣʶʩʪʝʡ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʣʶʩʪʥʦ-

ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʢʦʩʪʥʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʧʘʨʘʪʠʚʥʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʮʠʩʪʵʢʪʦʤʠʠ ʧʨʠ ʦʙʰʠʨʥʳʭ ʢʠʩʪʘʭ ʯʝʣʶʩʪʠ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʮʠʩʪʵʢʪʦʤʠʠ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ 

ʦʙʰʠʨʥʳʭ ʢʠʩʪ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʩ ʦʩʪʝʦʧʣʘʩʪʠʢʦʡ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʝʪʦʜʦʤ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ. ʂʣʠʥʠʯʝʩʢʠʡ, 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ. ɿʘ ʧʝʨʠʦʜ 2015ï2019  ʛʛ. ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 

ʥʘʭʦʜʠʣʠʩʴ 54 ʙʦʣʴʥʳʭ ʩ ʦʜʦʥʪʦʛʝʥʥʳʤʠ ʢʠʩʪʘʤʠ ʯʝʣʶʩʪʝʡ, ʠʟ ʢʦʪʦʨʳʭ 

12 ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʦʙʰʠʨʥʳʝ. ʇʦʩʣʝ ʮʠʩʪʵʢʪʦʤʠʠ ʢʦʩʪʥʘʷ ʧʦʣʦʩʪʴ ʟʘʧʦʣʥʷʣʘʩʴ 

ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ: ʛʨʘʥʫʣʘʤʠ ʛʠʜʨʦʢʩʠʣʘʧʧʘʪʠʪʘ (ʇʦʣʠʩʪʦʤ, ʈʌ) ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʆʊʇʂ, ʩʚʝʨʭʫ ʘʫʪʦʧʣʘʟʤʝʥʥʘʷ ʤʝʤʙʨʘʥʘ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʆʊʇʂ. ʠ ʢʦʣʣʘʛʝʥʦʚʘʷ ʤʝʤʙʨʘʥʘ 

(ʇʦʣʠʩʪʦʤ, ʈʌ). ɹʣʠʞʘʡʰʠʝ ʠ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʣʝʯʝʥʠʷ ʧʨʦʪʝʢʘʣʠ ʚʧʦʣʥʝ ʙʣʘʛʦʧʨʠʷʪʥʦ. 

ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ ʩ ʦʨʛʘʥʦʪʠʧʠʯʥʳʤ ʩʪʨʦʝʥʠʝʤ.  

 

Abstract. Improvement of methods of treatment of odontogenic cysts of the jaws continues to 

be an urgent problem in surgical dentistry and maxillofacial surgery. Currently, the most promising 
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is the use of multicomponent osteoplastic materials in order to optimize reparative osteogenesis 

after cystectomy for extensive jaw cysts. The aim of the study is to improve the method of 

cystectomy in the surgical treatment of large cysts of the upper jaw with osteoplasty of the bone 

defect with biocomposite materials in combination with the method of directed tissue regeneration. 

Clinical, radiological, histological. During the period 2015ï2019, 54 patients with odontogenic 

cysts of the jaws were under observation, of which 12 were diagnosed as extensive. After 

cystectomy, the bone cavity was filled with biocomposite material: hydroxylappatite granules 

(Polistom, RF) in combination with PRP, on top of an autoplasma membrane isolated from PRP and 

collagen membrane. The immediate and long-term periods of treatment were quite favorable. 

Control X-ray examination after 12 months showed complete recovery of the bone defect with an 

organotypic structure in all patients. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʪʘ, ʮʠʩʪʵʢʪʦʤʠʷ, ʦʩʪʝʦʧʣʘʩʪʠʢʘ, ʤʝʤʙʨʘʥʘ, ʘʫʪʦʧʣʘʟʤʘ, 

ʨʝʛʝʥʝʨʘʮʠʷ. 

 

Keywords: cyst, cystectomy, osteoplasty, membrane, autoplasma, regeneration. 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ 

(ʏʃʆ) ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʦʜʦʥʪʦʛʝʥʥʳʭ ʢʠʩʪ 

ʯʝʣʶʩʪʝʡ [1ï4]. ʏʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ: ʢʠʩʪʳ ʯʝʣʶʩʪʝʡ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ (ʦʪ 7% ʜʦ 12%) ʩʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʏʃʆ [5ï6]. ʇʨʠ ʥʘʛʥʦʝʥʠʠ ʢʠʩʪ ʚʦʟʤʦʞʥʦ 

ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʦʩʣʦʞʥʝʥʠʷ, ʢʘʢ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ [7ï8]. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʘʣʠʛʥʠʟʘʮʠʠ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʦʙʦʣʦʯʢʠ ʢʠʩʪʳ ʩ ʨʘʟʚʠʪʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʨʘʢʘ ʯʝʣʶʩʪʠ [9]. ʇʨʠ ʦʙʰʠʨʥʳʭ ʧʦʨʘʞʝʥʠʷʭ ʯʝʣʶʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʮʠʩʪʦʪʦʤʠʷ ʠ ʝʝ 

ʚʘʨʠʘʥʪʳ, ʪ. ʢ. ʧʦʩʣʝ ʮʠʩʪʵʢʪʦʤʠʠ ʧʨʠ ʙʦʣʴʰʠʭ, ʠ ʦʩʦʙʝʥʥʦ, ʦʙʰʠʨʥʳʭ ʜʝʬʝʢʪʘʭ ʧʨʦʮʝʩʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝ ʠʜʝʪ ʜʘʣʴʰʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʨʫʙʮʦʚ ʠ ʟʘʪʷʛʠʚʘʝʪʩʷ 

ʥʘ ʛʦʜʳ [10ï12]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʙʰʠʨʥʳʭ ʢʠʩʪʘʭ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʤʦʞʥʦ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʭʵʪʘʧʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ [13] ʠʣʠ ʩʣʝʜʫʝʪ ʟʘʚʝʨʰʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʮʠʩʪʵʢʪʦʤʠʠ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʯʝʣʶʩʪʝʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [14ï16]. 

ʀʤʝʶʱʝʝʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʨʝʜʢʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʚʨʘʯʦʤ 

ʥʝʣʝʛʢʫʶ ʟʘʜʘʯʫ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʟ ʥʠʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʥʝʣʴʟʷ ʚʳʜʝʣʠʪʴ çʠʜʝʘʣʴʥʳʡè ʙʠʦʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʭʠʨʫʨʛʠʠ. ʇʦ ʤʥʝʥʠʶ [17ï18], ʠʜʝʘʣʴʥʳʡ ʢʦʩʪʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʝʨʠʣʴʥʳʤ, 

ʥʝʪʦʢʩʠʯʥʳʤ, ʦʙʣʘʜʘʪʴ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʳʤʠ ʠ/ʠʣʠ ʦʩʪʝʦʠʥʜʫʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʨʝʟʦʨʙʠʨʦʚʘʪʴʩʷ, ʙʳʪʴ ʜʦʩʪʫʧʥʳʤ ʚ ʘʜʝʢʚʘʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʥʝʜʦʨʦʛʠʤ ʠ ʫʜʦʙʥʳʤ ʚ 

ʦʙʨʘʱʝʥʠʠ, ʘ ʪʘʢʞʝ ʥʝ ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ. ʉʨʝʜʠ ʦʩʪʝʦʟʘʤʝʱʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʦʩʥʦʚʝ (ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ, 

ʪʨʠʢʘʣʴʮʠʡ ʬʦʩʬʘʪ ʠ ʢʝʨʘʤʠʢʘ), ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʠʭ 

ʢʦʤʧʦʟʠʮʠʠ [19ï20]. 

ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ 2 ʫʩʣʦʚʠʡ:  

1. ʩʦʟʜʘʥʠʝ ʟʘʤʢʥʫʪʦʡ ʢʦʩʪʥʦʡ ʧʦʣʦʩʪʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʨʘʩʪʘʥʠʷ ʵʧʠʪʝʣʠʷ ʚ 

ʨʝʛʝʥʝʨʘʪ ʠ ʢʦʥʪʘʤʠʥʘʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦʨʳ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʘʨʴʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʪʢʘʥʝʚʘʷ ʨʝʛʝʥʝʨʘʮʠʷ (ʅʊʈ) ʠʟ ʘʫʪʦ-ʘʣʣʦʛʝʥʥʳʭ 
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ʨʝʟʦʨʙʠʨʫʝʤʳʭ ʠʣʠ ʘʣʣʦʧʣʘʩʪʠʯʝʩʢʠʭ ʥʝʨʝʟʦʨʙʠʨʫʝʤʳʭ ʤʝʤʙʨʘʥ [21ï22];  

2. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʥʝ, ʢʘʢ 

ʦʜʥʦʛʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʤʝʜʠʮʠʥʳ ʚ ʮʝʣʦʤ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ 

(ʧʘʨʦʜʦʥʪʦʣʦʛʠʷ, ʠʤʧʣʘʥʪʦʣʦʛʠʷ) [23].  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʦʙʣʘʜʘʶʱʠʭ ʦʩʪʝʦʠʥʜʫʮʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʚʳʰʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʦʩʪʝʦʛʝʥʝʟ [24ï25]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʛʘʱʝʥʥʦʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʳ (ʆʊʇʂ, ɹʦʊʇ ʠ ʪ. ʧ.) ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʦʩʪʘ ʢʦʩʪʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʭʠʨʫʨʛʠʠ 

[26ï27]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʙʠʦʧʦʚʷʟʦʢ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʧʘʨʘʪʠʚʥʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʮʠʩʪʵʢʪʦʤʠʠ ʧʨʠ ʦʙʰʠʨʥʳʭ ʢʠʩʪʘʭ ʯʝʣʶʩʪʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʮʠʩʪʵʢʪʦʤʠʠ ʧʨʠ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʦʙʰʠʨʥʳʭ ʢʠʩʪ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʩ ʦʩʪʝʦʧʣʘʩʪʠʢʦʡ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ 

ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʝʪʦʜʦʤ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ 

ʨʝʛʝʥʝʨʘʮʠʠ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɿʘ ʧʝʨʠʦʜ 2015ï2019  ʛʛ. ʧʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 54 ʙʦʣʴʥʳʭ ʩ 

ʦʜʦʥʪʦʛʝʥʥʳʤʠ ʢʠʩʪʘʤʠ ʯʝʣʶʩʪʝʡ, ʠʟ ʢʦʪʦʨʳʭ 12 ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʦʙʰʠʨʥʳʝ. ʀʟ ʥʠʭ 

8 ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʞʝʥʱʠʥʳ ʠ 4 ʤʫʞʯʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 12 ʜʦ 46 ʣʝʪ. ʈʘʜʠʢʫʣʷʨʥʳʝ ʢʠʩʪʳ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ 7 ʩʣʫʯʘʷʭ, ʬʦʣʣʠʢʫʣʷʨʥʳʝ ʫ 5 ʙʦʣʴʥʳʭ. ɾʘʣʦʙʳ ʙʦʣʴʥʳʭ ʩ ʥʝʥʘʛʥʦʠʚʰʠʤʠʩʷ 

ʦʙʰʠʨʥʳʤʠ ʢʠʩʪʘʤʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʚʦʜʠʣʠʩʴ ʢ ʥʘʣʠʯʠʶ ʜʝʬʦʨʤʘʮʠʡ ʯʝʣʶʩʪʠ ʠʣʠ 

ʩʚʠʱʝʡ ʥʘ ʘʣʴʚʝʦʣʷʨʥʦʤ ʦʪʨʦʩʪʢʝ. ʇʨʠ ʥʘʛʥʦʝʥʠʠ ʢʠʩʪ ʫʭʫʜʰʘʣʦʩʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, 

ʙʦʣʴʥʳʝ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʧʦʷʚʣʝʥʠʝ ʙʦʣʝʡ ʠ ʧʨʠʧʫʭʣʦʩʪʠ. 

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʙʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʷ ʣʠʮʘ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʪ ʚʦ 

ʬʨʦʥʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ. ʇʨʠ ʦʩʤʦʪʨʝ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʫ 10 ʙʦʣʴʥʳʭ 

ʧʨʠ ʥʝʥʘʛʥʦʠʚʰʠʭʩʷ ʢʠʩʪʘʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʛʣʘʞʝʥʥʦʩʪʴ ʠʣʠ ʚʳʙʫʭʘʥʠʝ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ 

ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʯʝʣʶʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʭʦʜʥʦʡ ʩʢʣʘʜʢʠ. ʇʘʣʴʧʘʮʠʷ ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ, 

ʛʨʘʥʠʮʳ ʚʳʙʫʭʘʥʠʡ ʯʝʪʢʠʝ. ʉʠʤʧʪʦʤ ɼʶʧʶʠʪʨʝʥʘ ʥʘʙʣʶʜʘʣʩʷ ʫ 8 ʧʘʮʠʝʥʪʦʚ, ʘ ʩʠʤʧʪʦʤ 

ʬʣʶʢʪʫʘʮʠʠ ʫ 4. ʋ 2 ʙʦʣʴʥʳʭ ʩ ʢʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʙʦʣʴʰʠʭ ʢʦʨʝʥʥʳʭ ʟʫʙʦʚ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʠʜʠʤʦʡ ʜʝʬʦʨʤʘʮʠʠ ʯʝʣʶʩʪʠ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʢʠʩʪʳ ʚ ʩʪʦʨʦʥʫ 

ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ. ɺ ʩʣʫʯʘʝ ʬʦʣʣʠʢʫʣʣʷʨʥʳʭ (ʟʫʙʦʩʦʜʝʨʞʘʱʠʭ) ʢʠʩʪ, ʧʨʠ 

ʚʥʫʪʨʠʨʦʪʦʚʦʤ ʦʩʤʦʪʨʝ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʦʜʥʦʛʦ-ʜʚʫʭ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ð ʥʘʣʠʯʠʝ ʤʦʣʦʯʥʳʭ ʟʫʙʦʚ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ. ɼʠʘʛʥʦʩʪʠʢʫ 

ʦʜʦʥʪʦʛʝʥʥʳʭ ʦʙʰʠʨʥʳʭ ʢʠʩʪ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʫʥʢʮʠʦʥʥʦʡ ʙʠʦʧʩʠʠ, 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʤʘ) ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ɺʦ ʚʨʝʤʷ ʧʫʥʢʮʠʠ ʢʠʩʪʳ ʧʦʣʫʯʘʣʠ ʦʧʘʣʝʩʮʠʨʫʶʱʫʶ 

ʧʨʦʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ. ʇʨʠ ʥʘʛʥʦʝʥʠʠ ʢʠʩʪʳ ʚ ʧʫʥʢʪʘʪʝ ʧʦʷʚʣʷʣʩʷ ʛʥʦʡ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʠʥʘ ʢʠʩʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʘʣʠʯʠʝʤ ʫʯʘʩʪʢʘ ʨʘʟʨʝʞʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʦʢʨʫʛʣʦʡ 

ʬʦʨʤʳ ʩ ʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ. ɺ ʩʣʫʯʘʝ ʬʦʣʣʠʢʫʣʷʨʥʳʭ ʢʠʩʪ ʚ ʦʯʘʛʝ ʧʨʦʝʮʠʨʫʝʪʩʷ ʢʦʨʦʥʢʘ 

ʨʝʪʝʥʠʨʦʚʘʥʥʦʛʦ ʟʫʙʘ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʚʝʩʴ ʟʫʙ. 

ʆʧʝʨʘʮʠʷ ʮʠʩʪʵʢʪʦʤʠʷ ʚʩʝʤ ʙʦʣʴʥʳʤ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ ʧʦʜ 

ʤʝʩʪʥʳʤ ʦʙʝʟʙʦʣʠʚʘʥʠʝʤ ʫ 9 ʧʘʮʠʝʥʪʦʚ ʠ 3 ʧʦʜ ʦʙʱʠʤ ʵʥʜʦʪʨʘʭʝʘʣʴʥʳʤ ʥʘʨʢʦʟʦʤ. ɿʫʙʳ, 

ʢʦʨʥʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʯʘʛʝ ʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ 

ʜʝʧʫʣʴʧʠʨʦʚʘʣʠʩʴ ʩ ʜʘʣʴʥʝʡʰʠʤ ʵʥʜʦʜʦʥʪʠʯʝʩʢʠʤ ʣʝʯʝʥʠʝʤ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ 
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ʢʠʩʪʦʟʥʦʡ ʦʙʦʣʦʯʢʠ ʢʦʩʪʥʘʷ ʧʦʣʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʘʥʪʠʩʝʧʪʠʢʦʤ çɼʝʢʘʩʘʥè ʠ ʟʘʧʦʣʥʷʣʘʩʴ 

ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʛʨʘʥʫʣʘʤʠ ʛʠʜʨʦʢʩʠʣʘʧʧʘʪʠʪʘ (ʇʦʣʠʩʪʦʤ, ʈʌ) ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʆʊʇʂ, ʩʚʝʨʭʫ ʘʫʪʦʧʣʘʟʤʝʥʥʘʷ ʤʝʤʙʨʘʥʘ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʆʊʇʂ ʠ ʢʦʣʣʘʛʝʥʦʚʘʷ ʤʝʤʙʨʘʥʘ 

0,6 ʤʤ (ʇʦʣʠʩʪʦʤ, ʈʌ). ɺ 3 ʩʣʫʯʘʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʩʪʠ ʜʥʘ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʥʝʙʥʦʡ 

ʧʣʘʩʪʠʥʢʠ ʚ ʧʝʨʝʜʥʝʤ ʦʪʜʝʣʝ, ʫʢʘʟʘʥʥʳʝ ʜʝʬʝʢʪʳ ʟʘʢʨʳʚʘʣʠʩʴ ʪʘʢʞʝ ʢʦʣʣʘʛʝʥʦʚʳʤʠ 

ʤʝʤʙʨʘʥʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦʣʥʘʷ ʠʟʦʣʷʮʠʷ ʨʘʥʳ ʠ ʨʝʛʝʥʝʨʘʪʘ ʩ 

ʩʦʟʜʘʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ. ʈʘʥʘ ʫʰʠʚʘʣʘʩʴ 

ʥʘʛʣʫʭʦ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʙʦʣʴʥʳʤʠ ʚʢʣʶʯʘʣʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʣʠʥʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʥʘ 2ï7, 14-ʝ ʩʫʪʢʠ, ʩʧʫʩʪʷ 1, 3, 

6 ʤʝʩʷʮʝʚ ʠ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺ ʧʝʨʚʳʝ ʩʫʪʢʠ ʚʳʨʘʞʝʥʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʢʨʘʝʚ ʨʘʥʳ ʦʪʤʝʯʘʣʘʩʴ ʫ 2 ʙʦʣʴʥʳʭ. ʃʠʢʚʠʜʘʮʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʪʝʢʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 6ï7  ʩʫʪʢʠ. ʈʘʩʭʦʞʜʝʥʠʝ ʰʚʦʚ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʯʝʨʝʟ 1 ʤʝʩ. ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʷ ʙʦʣʴʥʳʝ ʞʘʣʦʙ ʥʝ ʧʨʝʜʲʷʚʣʷʣʠ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʳʣʘ ʙʣʝʜʥʦ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʙʝʟ ʦʪʝʯʥʦʩʪʠ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʚʢʣʶʯʘʣ ʧʘʥʦʨʘʤʥʫʶ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʯʝʣʶʩʪʝʡ. ʅʘ 6-ʤ ʤʝʩʷʮʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʬʝʢʪʘ, ʦʜʥʘʢʦ ʛʦʤʦʛʝʥʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɿʨʝʣʘʷ 

ʦʨʛʘʥʦʪʠʧʠʯʥʘʷ ʢʦʩʪʥʘʷ ʪʢʘʥʴ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʧʦ ʧʝʨʠʬʝʨʠʠ ʜʝʬʝʢʪʘ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʢʦʩʪʥʳʡ ʨʠʩʫʥʦʢ ʥʝ ʥʦʩʠʣ ʧʨʠʟʥʘʢʦʚ ʦʨʛʘʥʦʪʠʧʠʯʥʦʩʪʠ: ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʘʚʝʨʩʦʚʳʭ ʢʘʥʘʣʦʚ, ʪʠʧʠʯʥʦʛʦ ʢʦʩʪʥʦʛʦ ʨʠʩʫʥʢʘ, ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʠ. 

ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʯʝʨʝʟ ʛʦʜ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ ʩ ʦʨʛʘʥʦʪʠʧʠʯʥʳʤ ʩʪʨʦʝʥʠʝʤ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. 

ʉʥʠʞʝʥʠʷ ʚʳʩʦʪʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʠʤʧʣʘʥʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ: ɹʦʣʴʥʘʷ ʂʦ-ʚʦʡ ɸ. ɸ., 1993 ʛ. ʨ. (ʘʤʙʫʣʘʪʦʨʥʘʷ ʢʘʨʪʘ ˉ46), 

ʦʙʨʘʪʠʣʘʩʴ ʚ 20.09.2015 ʛ. ʚ ʯʘʩʪʥʫʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʢʣʠʥʠʢʫ çɼ-ʨʘ ʋʤʘʨʦʚʘè ʩ 

ʞʘʣʦʙʘʤʠ: ʥʘ ʧʦʷʚʣʝʥʠʝ ʦʧʫʭʦʣʝʚʠʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʙʦʣʠ 

ʚ ʟʫʙʘʭ ʠ ʯʝʣʶʩʪʠ, ʠʩʢʨʠʚʣʝʥʠʝ ʧʝʨʝʜʥʠʭ ʟʫʙʦʚ, ʟʘʪʨʫʜʥʝʥʥʳʡ ʧʨʠʝʤ ʧʠʱʠ, ʵʩʪʝʪʠʯʝʩʢʠʡ 

ʥʝʜʦʩʪʘʪʦʢ. 

ʀʟ ʘʥʘʤʥʝʟʘ: ʫʢʘʟʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʧʦʷʚʠʣʠʩʴ 2ï3  ʤʝʩʷʮʘ ʥʘʟʘʜ, ʥʠ ʩ ʯʝʤ ʙʦʣʝʟʥʴ ʥʝ 

ʩʚʷʟʳʚʘʝʪ. ʇʦʩʣʝ ʦʩʤʦʪʨʘ ʚʨʘʯʦʤ-ʩʪʦʤʘʪʦʣʦʛʦʤ ɸ. ʄ. ʋʤʘʨʦʚʳʤ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʠ ʣʝʯʝʥʠʝ ʥʘ ʢʘʬʝʜʨʫ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʂɻʄɸ ʠʤ. ʀ.ʂ. ɸʭʫʥʙʘʝʚʘ. 

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʨʠ ʦʩʤʦʪʨʝ ʧʦʣʦʩʪʠ ʨʪʘ ʚʳʷʚʣʝʥʦ 

ʦʧʫʭʦʣʝʚʠʜʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʚ ʧʨʝʜʜʚʝʨʠʠ ʧʦʣʦʩʪʠ ʨʪʘ ʧʦ ʧʨʦʝʢʮʠʠ 14, 13, 

12, 11 ʟʫʙʦʚ, ʤʘʣʦʙʦʣʝʟʥʝʥʥʘʷ ʧʨʠ ʧʘʣʴʧʘʮʠʠ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʠ ʢʦʩʪʥʘʷ ʪʢʘʥʴ 

ʠʩʪʦʥʯʝʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʤʧʪʦʤ çɼʶʧʠʪʨʝʥʘè, ʘʣʴʚʝʦʣʷʨʥʳʡ ʦʪʨʦʩʪʦʢ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥ ʪʘʢʞʝ ʚ ʧʝʨʝʜʥʝʤ ʦʪʜʝʣʝ ʪʚʝʨʜʦʛʦ ʥʝʙʘ ʩʧʨʘʚʘ. 13 ʟʫʙ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʟʫʙʥʦʤ 

ʨʷʜʫ, 11 ʟʫʙ ʩʤʝʱʝʥ ʚʝʩʪʠʙʫʣʷʨʥʦ, ʘ 12 ʦʨʘʣʴʥʦ, ʦʙʘ ʠʥʪʘʢʪʥʳ. ʇʝʨʢʫʩʩʠʷ 12, 14 ʟʫʙʦʚ ʩʣʝʛʢʘ 

ʙʦʣʝʟʥʝʥʥʘ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʮʚʝʪʝ ʥʝ ʠʟʤʝʥʝʥʘ, ʥʦ ʠʩʪʦʥʯʝʥʘ, ʠʤʝʝʪʩʷ 

ʩʚʠʱ ʩʦ ʩʢʫʜʥʳʤ ʛʥʦʡʥʳʤ ʦʪʜʝʣʷʝʤʳʤ. ʅʘ ʧʘʥʦʨʘʤʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʫʰʢʠ 

ʢʦʨʥʝʡ 14, 13, 12, 11 ʟʫʙʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʥʴ ʢʠʩʪʳ ʨʘʟʤʝʨʦʤ 1,7Ĭ2,2 ʩʤ ʩ ʥʝʯʝʪʢʠʤʠ 

ʢʦʥʪʫʨʘʤʠ. ʇʦ ʥʠʞʥʝʤʫ ʢʨʘʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ, ʤʝʞʜʫ ʢʦʨʥʷʤʠ 14, 12 ʟʫʙʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʥʴ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ ʢʦʨʦʥʢʠ ʬʦʣʣʠʢʫʣʘ 13 ʟʫʙʘ. ʂʦʨʥʝʚʳʝ 
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ʢʘʥʘʣʳ ʟʫʙʦʚ ʥʝ ʧʣʦʤʙʠʨʦʚʘʥʳ (ʈʠʩʫʥʦʢ 1). 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ: ʌʦʣʣʠʢʫʣʷʨʥʘʷ ʢʠʩʪʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʚ ʦʙʣʘʩʪʠ 14, 13, 

12 ʟʫʙʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 1. ʅʘ ʦʜʦʥʪʦʧʘʥʪʦʤʦʛʨʘʤʤʝ ʦʧʨʝʜʝʣʷʶʪʩʷ: ʪʝʥʴ ʜʝʩʪʨʫʢʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ 

ʚʝʨʭʫʰʝʢ ʢʦʨʥʝʡ 14, 13, 12, 11 ʟʫʙʦʚ ʨʘʟʤʝʨʦʤ 22Ĭ28 ʤʤ ʩ ʥʝʯʝʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʥʴ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ ʢʦʨʦʥʢʠ ʬʦʣʣʠʢʫʣʘ 13 ʟʫʙʘ 

 

ʃʝʯʝʥʠʝ: 28.09.2015 ʛ. ʧʦʩʣʝ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ 14, 12 ʟʫʙʦʚ ʚʳʧʦʣʥʝʥʘ ʦʧʝʨʘʮʠʷ - 

ʮʠʩʪʵʢʪʦʤʠʷ ʩ ʫʜʘʣʝʥʠʝʤ ʬʦʣʣʠʢʫʣʘ 13 ʟʫʙʘ, ʦʩʪʝʦʧʣʘʩʪʠʢʦʡ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ 

ʙʠʦʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʠʟʦʣʷʮʠʝʡ ʘʫʪʦʧʣʘʟʤʝʥʥʦʡ ʠ ʢʦʣʣʘʛʝʥʦʚʦʡ ʤʝʤʙʨʘʥʦʡ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʬʦʨʤʳ ʟʫʙʦʚ (ʈʠʩʫʥʢʠ 2ï6).  

 

  
ʈʠʩʫʥʦʢ 2. ʕʪʘʧ ʦʧʝʨʘʮʠʠ ʮʠʩʪʵʢʪʦʤʠʠ ʩ 

ʫʜʘʣʝʥʠʝʤ ʬʦʣʣʠʢʫʣʘ 13 ʟʫʙʘ  
ʈʠʩʫʥʦʢ 3. ʆʙʰʠʨʥʳʡ ʜʝʬʝʢʪ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ (24Ĭ28ʤʤ) 
ʈʠʩʫʥʦʢ 6. ɿʘʞʠʚʣʝʥʠʝ ʨʘʥʳ ʧʝʨʚʠʯʥʳʤ ʥʘʪʷʞʝʥʠʝʤ 

 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʚ ʫʜʘʣʝʥʥʳʭ ʪʢʘʥʷʭ ʚʳʷʚʣʝʥʘ ʬʠʙʨʦʟʥʘʷ ʩʪʝʥʢʘ ʢʠʩʪʳ, ʚʳʩʪʣʘʥʥʘʷ 

ʯʘʩʪʠʯʥʦ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʴʶ, ʯʘʩʪʠʯʥʦ ð ʤʥʦʛʦʩʣʦʡʥʳʤ ʧʣʦʩʢʠʤ ʵʧʠʪʝʣʠʝʤ. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʪʝʯʝʥʠʝ ʛʣʘʜʢʦʝ, ʨʘʥʘ ʟʘʞʠʣʘ ʧʝʨʚʠʯʥʳʤ ʥʘʪʷʞʝʥʠʝʤ ʥʘ 5-ʝ ʩʫʪʢʠ. 

ʇʨʦʚʦʜʠʣʘʩʴ ʦʙʱʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʣʠʥʢʦʤʠʮʠʥʘ, ʘ ʪʘʢʞʝ 

ʪʨʠʭʦʧʦʣʘ ʠ ʜʠʘʟʦʣʠʥʘ. ʍʦʣʦʜ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʦʨʦʰʝʥʠʷ ʨ-ʨʦʤ ʭʣʦʨʛʝʢʩʠʜʠʥʦʤ 

ʙʠʛʣʶʢʦʥʘʪʘ 0,05%. ʇʦ ʦʢʦʥʯʘʥʠʠ ʣʝʯʝʥʠʷ ʧʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʧʘʪʦʣʦʛʠʷ ʥʝ ʚʳʷʚʣʝʥʘ, 
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ʰʚʳ ʫʜʘʣʝʥʳ ʯʝʨʝʟ 7 ʜʥʝʡ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʥʝ ʠʟʤʝʥʝʥʘ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʦʩʤʦʪʨʝ, 

ʧʨʦʚʝʜʝʥʥʦʤ ʯʝʨʝʟ 13 ʤʝʩ. ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʠ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ ʚʠʜʥʦ, ʯʪʦ 

ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʬʦʨʤʘ 11 ʟʫʙʘ ʩʦʭʨʘʥʝʥʘ. ɺ ʦʙʣʘʩʪʠ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʘʮʠʝʥʪ ʩʥʷʪ ʩ ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ: ʆʙʰʠʨʥʘʷ ʬʦʣʣʠʢʫʣʷʨʥʘʷ ʢʠʩʪʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʚ ʦʙʣʘʩʪʠ 14, 13, 

12 ʟʫʙʦʚ. 

 

  
ʈʠʩʫʥʦʢ 4. ɹʠʦʢʦʤʧʦʟʠʮʠʷ: ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ, 

ʆ.ʊ.ʇ.ʂ ʩ ʘʫʪʦʤʝʤʙʨʘʥʦʡ, ʛʫʙʢʘ ʂʦʣʘʧʦʣ 

ʈʠʩʫʥʦʢ 5. ʂʦʩʪʥʳʡ ʜʝʬʝʢʪ ʟʘʧʦʣʥʝʥ 

ʙʠʦʢʦʤʧʦʟʠʮʠʝʡ, ʩʚʝʨʭʫ ʘʫʪʦʤʝʤʙʨʘʥʘ 

 
ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ 2 ʫʩʣʦʚʠʡ: 

ʩʦʟʜʘʥʠʝ ʟʘʤʢʥʫʪʦʡ ʢʦʩʪʥʦʡ ʧʦʣʦʩʪʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʨʘʩʪʘʥʠʷ ʵʧʠʪʝʣʠʷ ʚ ʨʝʛʝʥʝʨʘʪ ʠ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦʨʳ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʨʴʝʨʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ð ʟʘʧʦʣʥʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʜʝʬʝʢʪʦʚ ʙʠʦʢʦʤʧʦʟʠʪʥʳʤ 

ʢʦʩʪʥʦʧʣʘʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʘʫʪʦ-ʘʣʣʦʛʝʥʥʳʭ ʨʝʟʦʨʙʠʨʫʝʤʳʭ ʤʝʤʙʨʘʥ ʜʣʷ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʙʳʣʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤ. ɼʝʪʠ ʩʪʨʘʜʘʣʠ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʝʡ ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʝʡ ʯʘʱʝ ʙʦʣʝʶʪ ʜʝʪʠ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʴʯʠʢʠ. 
 

Abstract. The study of the clinical course of community-acquired pneumonia in young 

children from large families was conducted. The study was retrospective. Children suffered from 

community-acquired pneumonia of moderate and severe severity. Revealed that community-

acquired pneumonia often suffers from young children, mostly boys. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʝʙʦʣʴʥʠʯʥʘʷ ʧʥʝʚʤʦʥʠʷ, ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ, ʤʥʦʛʦʜʝʪʥʘʷ ʩʝʤʴʷ, 

ʢʣʠʥʠʢʘ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 
 

Keywords: community-acquired pneumonia, early age, large family, clinic, laboratory 

indicators. 

 

ʇʥʝʚʤʦʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʰʠʨʦʢʦʡ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ 

ʩʤʝʨʪʥʦʩʪʴ ʜʝʪʝʡ ʦʪ ʵʪʦʡ ʙʦʣʝʟʥʠ [1]. 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʧʥʝʚʤʦʥʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʜʝʪʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ. ʉʨʝʜʠ ʧʨʠʯʠʥ ʣʝʪʘʣʴʥʦʩʪʠ ʫ ʜʝʪʝʡ ʜʦ 5 ʣʝʪ ʥʘ ʝʝ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 17,5%, ʯʪʦ 

ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,1 ʤʣʥ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ (ʵʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʉʇʀɼ, 

ʤʘʣʷʨʠʷ ʠ ʢʦʨʴ ʚʤʝʩʪʝ ʚʟʷʪʳʝ). ʇʨʠ ʵʪʦʤ 99% ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʦʪ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ ʜʦ 5 

ʣʝʪ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʩʣʘʙʦ ʠ ʩʨʝʜʥʝʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʤʠʨʘ [2ï3]. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʜʝʪʝʡ 0ï14  ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 48,4%. ʉʤʝʨʪʥʦʩʪʴ ʜʝʪʝʡ ʜʦ 5 ʣʝʪ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʘ ʩ 

ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ (ʆʈɺʀ, ʧʥʝʚʤʦʥʠʷ) ʠ ʢʠʰʝʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ 

(http://adilet.zan.kz/rus/docs/U1000001113/links). 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʥʝʚʤʦʥʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ 

ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʠʟʦʤ 200 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʝʡ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʩ ʚʥʝʙʦʣʴʥʠʯʥʳʤʠ ʧʥʝʚʤʦʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ɻɼɹ ̄2 ʛ. ɸʩʪʘʥʳ ʩ 2010 ʧʦ 2014 ʛʦʜʳ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ ʚʥʝʙʦʣʴʥʠʯʥʳʤʠ 

ʧʥʝʚʤʦʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʤʝʩ ʞʠʟʥʠ ʜʦ 3 ʣʝʪ. ʇʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʠ 

ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʪʱʘʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʝʪʝʡ, ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʠ ʙʦʣʝʟʥʠ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʱʝʧʨʠʥʷʪʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʘʥʥʳʭ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʝʡ ʜʝʪʝʡ ʩ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʠ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʜʦ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʥʝ ʧʦʣʫʯʘʣʠ ʣʝʯʝʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʚʨʘʯʘ (59,0%, 

ʨ<0,05) ʠ ʧʦʩʪʫʧʘʣʠ ʚ ʩʪʘʮʠʦʥʘʨ ʢʨʘʡʥʝ ʧʦʟʜʥʦ: ʥʘ 6ï9  ʠ ʙʦʣʝʝ ʜʥʠ ʟʘʙʦʣʝʚʘʥʠʷ (89,0%, 

ʨ<0,001) (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1. 

ɸʅɸʄʅɽɿ ɿɸɹʆʃɽɺɸʅʀʗ ʀ ʇʆʃʆɺɸʗ ʇʈʀʅɸɼʃɽɾʅʆʉʊʔ ɹʆʃʔʅʓʍ ɼɽʊɽʁ 
 

ɼʝʥʴ ʟʘʙʦʣʝʚʘʥʠʷ n % 

5 ʜʝʥʴ 22 11% 

6-9 ʜʝʥʴ 156 78%***  

10 ʠ ʙʦʣʝʝ 22 11% 

ɸʤʙʫʣʘʪʦʨʥʦʝ ʣʝʯʝʥʠʝ ʥʘ ʜʦʤʫ 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʚʨʘʯʘ 82 41% 

ʉʘʤʦʣʝʯʝʥʠʝ 118 59,0%** 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʄʘʣʴʯʠʢʠ 119 59,50%* 

ɼʝʚʦʯʢʠ 81 40,50% 

ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ 

ʉʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 156 78%***  

ʊʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 44 22% 

ʀʪʦʛʦ 200 100% 

ʇʨʠʤʝʯʘʥʠʝ: * ð p<0,05;** ð p<0,01;*** ð p<0,001. 

 
 

ʈʠʩʫʥʦʢ 1. ɸʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʣʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʙʦʣʴʥʳʭ ʜʝʪʝʡ 
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ɼʦ  6 ʤʝʩ ʆʪ6 ʤʝʩ ʜʦ1ʛʦʜʘʆʪ1ʛ ʜʦ 3 ʣʝʪ

ʄʘʣʴʯʠʢʠ ɼʝʚʦʯʢʠ ɼʦ 5 ʜʥ

6-9 ʜʥ ɹʦʣʝʝ 10 ʜʥ ɸʤʙʫʣʘʪʦʨʥʦʝ

ʉʘʤʦʣʝʯʝʥʠʝ ʉʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʊʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʫʧʧʦʡ ʚʦʟʨʘʩʪʥʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʡ ̫ ʚʣʷʶʪʩʷ ʜʝʪʠ ʦʪ 1 ʛʦʜʘ 

ʜʦ 3 ʣʝʪ, ʯʝʤ ʜʝʪʠ ʜʦ 1 ʛʦʜʘ (83,24% ʧʨʦʪʠʚ 16,76%, ʨ<0,001). ʉʨʝʜʠ ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ 

ʧʨʝʦʙʣʘʜʘʣʠ (ʨ<0,01) ʤʘʣʴʯʠʢʠ. ɿʘʙʦʣʝʚʘʥʠʝ ʯʘʱʝ (ʨ<0,001) ʧʨʦʪʝʢʘʣʦ ʚ ʪʷʞʝʩʪʠ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ (ʊʘʙʣʠʮʘ 1). 

ʇʨʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ (ʨ<0,001) 

ʧʨʝʦʙʣʘʜʘʣʠ ʜʚʫʩʪʦʨʦʥʥʠʝ ʦʯʘʛʦʚʳʝ ʧʥʝʚʤʦʥʠʠ, ʜʘʣʝʝ ʩʣʝʜʦʚʘʣʠ ʧʨʘʚʦʩʪʦʨʦʥʥʠʝ ʦʯʘʛʦʚʳʝ 

ʧʥʝʚʤʦʥʠʠ (ʨ<0,01), ʨʝʞʝ ð ʜʚʫʩʪʦʨʦʥʥʠʝ ʦʯʘʛʦʚʦ-ʩʣʠʚʥʳʝ ʧʥʝʚʤʦʥʠʠ (ʨ<0,05). 

ʉʝʛʤʝʥʪʘʨʥʳʝ ʠ ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʳʝ ʧʥʝʚʤʦʥʠʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ (ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2. 

ɼɸʅʅʓɽ ʈɽʅʊɻɽʅʆʃʆɻʀʏɽʉʂʆɻʆ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɻʨʫʧʧʘ ʢʦʣʠʯʝʩʪʚʦ % 

ɺʩʝʛʦ 200 100% 

ɼʚʫʩʪʦʨʦʥʥʷʷ ʦʯʘʛʦʚʘʷ 117 58,5%*** 

ʇʨʘʚʦʩʪʦʨʦʥʥʷʷ ʦʯʘʛʦʚʘʷ 44 22%***  

ɼʚʫʩʪʦʨʦʥʥʷʷ ʦʯʘʛʦʚʦ-ʩʣʠʚʥʘʷ 17 8,5%* 

ʇʦʣʠʩʝʛʤʝʥʪʘʨʥʘʷ 10 5% 

ʃʝʚʦʩʪʦʨʦʥʥʷʷ ʦʯʘʛʦʚʘʷ 7 3,5% 

ʉʝʛʤʝʥʪʘʨʥʘʷ  5 2,5% 

ʀʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ð ð 

ʇʨʠʤʝʯʘʥʠʝ: * ð p<0,05; *** ð p<0,001. 

 
ʈʠʩʫʥʦʢ 2. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʫ ʙʦʣʴʥʳʭ ʜʝʪʝʡ 

 

ʀʟ ʣʝʛʦʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʝʦʙʣʘʜʘʣʠ (ʨ<0,001) ɹʆʉ ʠ ʪʷʞʝʣʘʷ ɼʅ. ʀʟ ʚʥʝʣʝʛʦʯʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ð ʉʉʅ ʠ ʥʝʡʨʦʪʦʢʩʠʢʦʟ. ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʦʪʤʝʯʝʥ ʚ 3,0% (ʊʘʙʣʠʮʘ 3).  
 

ʊʘʙʣʠʮʘ 3. 

ʆʉʃʆɾʅɽʅʀʗ ɺʇ 
 

ʆʩʣʦʞʥʝʥʠʷ n % 

ʃʝʛʦʯʥʳʝ: 

1.ɹʆʉ 

2.ɼʅ 

3.ɸʪʝʣʝʢʪʘʟ  

4.ʇʣʝʚʨʠʪ 

 

133 

68 

11 

2 

 

66,50%*** 

34,00%*** 

5,50% 

1,0% 

ɺʥʝʣʝʛʦʯʥʳʝ: 

ʉʉʅ 

ʅʝʡʨʦʪʦʢʩʠʢʦʟ 

 

35 

27 

 

17,50% 

13,50% 

ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ 6 3,0% 

ʇʨʠʤʝʯʘʥʠʝ: *** ð p<0,001. 
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ʉʝʛʤʝʥʪʘʨʥʘʷ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 152 

 

ɻʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʝʪʠ ʠʤʝʣʠ ʦʪʷʛʦʱʝʥʥʳʡ ʧʨʝʤʦʨʙʠʜʥʳʡ ʬʦʥ, ʯʘʱʝ ʚ ʚʠʜʝ 

ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ (ʨ<0,01), ɹʕʅ (ʨ<0,05) ʠ ʨʝʞʝ ð ʨʘʭʠʪʦʤ (ʊʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4. 

ʇʈɽʄʆʈɹʀɼʅʓʁ ʌʆʅ ɹʆʃʔʅʓʍ ɼɽʊɽʁ 
 

ɿʘʙʦʣʝʚʘʥʠʝ n % 

ɸʥʝʤʠʷ 86 43%** 

ʈʘʭʠʪ  41 20,5% 

ɹʕʅ 63 31,5 %* 

ʇʨʠʤʝʯʘʥʠʝ: * ð p<0,05;** ð p<0,01. 

 
ʈʠʩʫʥʦʢ 3. ʇʨʝʤʦʨʙʠʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʜʝʪʝʡ 

 

ɺ ʵʪʠʦʩʪʨʫʢʪʫʨʝ ɺʇ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʥʘʙʣʶʜʘʣʘʩʴ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ ʬʣʦʨʘ (78,31%, 

ʨ<0,001): ʩʪʨʝʧʪʦʢʦʢʢʠ ʠ ʩʪʘʬʠʣʦʢʦʢʢʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʨʘʚʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ (ʨ>0,05). ʉ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʯʘʱʝ ʚʳʩʝʚʘʣʠʩʴ ʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʩʪʨʝʧʪʦʢʦʢʢʦʚ: 

Streptococcus pneumonia (71,95%, ʨ<0,001)), ʠ ʩʪʘʬʠʣʦʢʦʢʢʦʚ: Staphylococcus hemoliticus 

(46,97%, ʨ<0,001) ʠ Staphylococcus aureus (34,85%, ʨ<0,01). ɼʘʣʝʝ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ 

ʩʣʝʜʦʚʘʣʠ ʚʳʩʝʚʳ ʩʤʝʰʘʥʥʦʡ (11,64%, ʨ<0,05). ʈʝʞʝ ʚʳʩʝʚʘʣʘʩʴ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʣʦʨʳ 

(7,0%), ʛʜʝ ʙʦʣʴʰʝ ʦʪʤʝʯʘʣʩʷ ʚʳʩʝʚ Haemofilus influenza (42,86%), ʠ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ð 

ʢʘʥʜʠʜʘ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5. 

ʍɸʈɸʂʊʈʀʉʊʀʂɸ ʕʊʀʆʃʆɻʀʏɽʉʂʆʁ ʄʀʂʈʆʌʃʆʈʓ ʋ ɹʆʃʔʅʓʍ 
 

1 ɻʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ ʬʣʦʨʘ 148 78,31 

Streptococcus: 82 55,41 

-pneumonia 

-viridans 

59 

23 

71,95***  

28,05 

2.Staphylococcus 66 44,59% 

- epidermidis 

- aureus 

- hemoliticus 

12 

23 

31 

18,18 

34,85** 

46,97*** 

 ʉʤʝʰʘʥʥʘʷ ʬʣʦʨʘ 22 11,64* 

ɻʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ 14 7,41 

-Haemofilus influenzae 

-Enterobacter  

-E. coli 

-Pseodomonas aerogenosa 

-Citrobacter freundii 

6 

3 

2 

2 

1 

42,86 

21,43 

14,28 

14,28 

7,15 

7.Candida 1 5 2 2,65 

8.ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʩʝʚ 11 5,5 

ʀʪʦʛʦ 189 94,5 

ʇʨʠʤʝʯʘʥʠʝ: * ð p<0,05;** ð p<0,01;*** ð p<0,001. 

43%

20,50%

31,50% ɸʥʝʤʠʷ

ʈʘʭʠʪ

ɹʕʅ
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ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ɺʇ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʦʪʤʝʯʘʣʩʷ ʦʪʷʛʦʱʝʥʥʳʡ ʘʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ ʩ 

ʜʣʠʪʝʣʴʥʳʤ ʘʤʙʫʣʘʪʦʨʥʳʤ ʩʘʤʦʣʝʯʝʥʠʝʤ ʨʦʜʠʪʝʣʷʤʠ, ʧʦʟʜʥʷʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ. ʉʨʝʜʠ 

ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʧʨʝʦʙʣʘʜʘʣʠ ʤʘʣʴʯʠʢʠ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ 

ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩʥʠʞʝʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʘʛʝʥʪʘʤ, ʪʘʢ ʢʘʢ ʩʠʥʪʝʟ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʩʚʷʟʘʥ ʩ ʍ-ʭʨʦʤʦʩʦʤʦʡ, ʧʦʵʪʦʤʫ ʫ ʜʝʚʦʯʝʢ ʚ ʩʣʫʯʘʝ ʤʫʪʘʮʠʠ ʚ ʦʜʥʦʡ ʠʟ 

ʍ-ʭʨʦʤʦʩʦʤ ʚʦʟʤʦʞʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʟʘ ʩʯʝʪ ʜʨʫʛʦʡ. ʇʦ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʱʝ ʦʪʤʝʯʘʣʠʩʴ 

ɺʇ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʥʘ ʬʦʥʝ ʦʪʷʛʦʱʝʥʥʦʛʦ ʧʨʝʤʦʨʙʠʜʥʦʛʦ ʬʦʥʘ: ʘʥʝʤʠʝʡ, ɹʕʅ ʠ 

ʨʘʭʠʪʦʤ. ʇʨʠ ɺʳʷʚʣʷʣʠʩʴ ʣʝʛʦʯʥʳʝ (ʯʘʱʝ ɹʆʉ ʠ ɼʅ) ʠ ʚʥʝʣʝʛʦʯʥʳʝ (ʉʉʅ., ʥʝʡʨʦʪʦʢʩʠʢʦʟ) 

ʦʩʣʦʞʥʝʥʠʷ. ɺ ʵʪʠʦʩʪʨʫʢʪʫʨʝ ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʠ 

ʩʪʘʬʠʣʦʢʦʢʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʪʨʝʙʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʧʘʨʦʜʦʥʪʠʪʘ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʜʠʢʪʫʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ 

ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʤʙʨʘʥʥʦʡ ʪʝʭʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʤʙʨʘʥ ʠ ʧʦʜʩʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʜʪʚʝʨʞʜʝʥʦ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʙʦʛʘʱʝʥʥʦʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʬʠʙʨʠʥʦʤ ʧʣʘʟʤʳ ʢʨʦʚʠ (ʆʊʇʂ ð ʘʫʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ), 

ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ (ʅʊʈ). ʎʝʣʴ ð

ʧʦʚʳʰʝʥʠʝ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʧʫʪʝʤ ʩʦʯʝʪʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʣʦʧʣʘʩʪʠʢʠ, ʦʙʦʛʘʱʝʥʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ʤʝʪʦʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʢʣʠʥʠʯʝʩʢʠʡ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ. ɿʘ ʧʝʨʠʦʜ 2018ï2019  ʛʛ. ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 

34 ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ɺʩʝʤ 
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ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʛʠʛʠʝʥʫ ʧʦʣʦʩʪʠ ʨʪʘ, ʣʘʟʝʨʦʪʝʨʘʧʠʶ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʠ ʨʦʚʘʤʠʮʠʥʦʤ. 6 ʧʘʮʠʝʥʪʘʤ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʙʳʣʠ 

ʧʨʦʠʟʚʝʜʝʥʳ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ: ʦʩʪʝʦʛʠʥʛʠʚʦʧʣʘʩʪʠʢʘ ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅʊʈ ʘʫʪʦ-ʘʣʣʦʛʝʥʥʳʤʠ ʤʝʤʙʨʘʥʘʤʠ. ʂʦʩʪʥʳʝ ʜʝʬʝʢʪʳ 

ʟʘʧʦʣʥʷʣʘʩʴ ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ: ʛʨʘʥʫʣʘʤʠ ʛʠʜʨʦʢʩʠʣʘʧʧʘʪʠʪʘ (ʇʦʣʠʩʪʦʤ, ʈʌ) 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʆʊʇʂ, ʩʚʝʨʭʫ ʘʫʪʦʧʣʘʟʤʝʥʥʘʷ ʤʝʤʙʨʘʥʘ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʆʊʇʂ ʠ ʢʦʣʣʘʛʝʥʦʚʘʷ 

ʤʝʤʙʨʘʥʘ (ʇʦʣʠʩʪʦʤ, ʈʌ). ɹʣʠʞʘʡʰʠʝ ʠ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʣʝʯʝʥʠʷ ʧʨʦʪʝʢʘʣʠ ʚʧʦʣʥʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʫ ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ ʩ ʦʨʛʘʥʦʪʠʧʠʯʥʳʤ ʩʪʨʦʝʥʠʝʤ. 

 

Abstract. Improvement of methods of complex treatment of periodontium diseases continues 

to be an urgent problem of dentistry and requires an interdisciplinary approach. The severity of 

the course of periodontitis and the severity of destructive phenomena dictates the need to use 

osteoplastic agents to restore damaged periodontium tissues. It has been proven that the efficiency 

of membrane technology is significantly increased when membranes and substitute materials are 

used together. The positive effect of the combined use of Platelet Rich Plasma (PRP ð autogenous 

growth factors), osteoplastic materials and the method of Guided Tissue Regeneration (GTR) has 

been confirmed. To increase the efficiency of reconstructive treatment of patients with generalized 

periodontitis through the combined use of alloplasty, Platelet Rich Plasma and the method of 

Guided Tissue Regeneration. Method of testing: clinical, X-ray. For the period 2018ï2019, 

34 patients with chronic generalized periodontal atrophy of moderate severity were under 

observation. All patients underwent professional oral hygiene, laser therapy, and antibacterial 

therapy with rovamycin. 6 patients in complex therapy underwent surgical interventions: 

osteogingivoplasty with biocomposite materials using GTR auto-allogenic membranes. Bone 

defects were filled with biocomposite material: hydroxylappatite granules (Polistom, RF) in 

combination with PRP, on top of an autoplasma membrane isolated from PRP and collagen 

membrane (Polistom, RF). The immediate and long-term periods of treatment were quite favorable. 

Control X-ray examination after 12 months showed restoration of a bone defect with an organotypic 

structure. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʦʜʦʥʪʠʪ, ʦʩʪʝʦʛʠʥʛʠʚʦʧʣʘʩʪʠʢʘ, ʆʊʇʂ, ʤʝʤʙʨʘʥʘ, ʘʫʪʦʧʣʘʟʤʘ, 

ʨʝʛʝʥʝʨʘʮʠʷ. 

 

Keywords: periodontitis, osteogingivoplasty, PRP, membrane, autoplasma, regeneration. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɿʘʙʦʣʝʚʘʥʠʷ ʧʘʨʦʜʦʥʪʘ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʯʘʩʪʦʤʫ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʠ ʪʨʫʜʥʦʩʪʴʶ ʣʝʯʝʥʠʷ [1ï3]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺʆɿ (2000 ʛ.), ʧʘʨʦʜʦʥʪʠʪ 

ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 5ï20% ʩʣʫʯʘʝʚ, ʧʘʨʦʜʦʥʪʠʪ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ð ʚ 25ï

45% ʩʣʫʯʘʝʚ, ʘ ʠʥʪʘʢʪʥʳʡ ʧʘʨʦʜʦʥʪ ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ ʚ 2ï10% ʩʣʫʯʘʝʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʚ ʮʝʣʦʤ ʧʦ ʤʠʨʫ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 94,3% [4]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʳ ʠ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ ʧʘʨʦʜʦʥʪʠʪʘ, ʦʪʤʝʯʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʀʟ ʥʠʭ, ʚ 

ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʥʫʞʜʘʝʪʩʷ 44% ʧʘʮʠʝʥʪʦʚ ʠ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ 

ʣʝʯʝʥʠʷ ʦʩʪʘʝʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʦʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʣʠʢʚʠʜʘʮʠʠ ʦʯʘʛʦʚ ʚʦʩʧʘʣʝʥʠʷ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 156 

 

ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʝʩʪʨʫʢʮʠʠ ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ ʠ ʜʦʙʠʪʴʩʷ ʜʣʠʪʝʣʴʥʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ [5]. ʆʜʥʘʢʦ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ ʧʘʨʦʜʦʥʪʠʪʘ, ʩʥʷʪʠʝ ʟʫʙʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʫʜʘʣʝʥʠʝ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ ʠ ʛʨʘʥʫʣʷʮʠʡ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʪʢʘʥʝʡ. ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʧʘʨʦʜʦʥʪʠʪʘ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʷʚʣʝʥʠʡ 

ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠ 

ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ [6]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, 

ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʤʙʨʘʥʥʦʡ ʪʝʭʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʤʙʨʘʥ ʠ ʧʦʜʩʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [7ï10].  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʦʙʦʛʘʱʝʥʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʬʠʙʨʠʥʦʤ ʧʣʘʟʤʳ ʢʨʦʚʠ (ʆʊʇʂ ð ʘʫʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ 

ʨʦʩʪʘ) [11ï13], ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [14ï15] ʠ ʤʝʪʦʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ 

ʨʝʛʝʥʝʨʘʮʠʠ (ʅʊʈ) [16ï18].  

ɺ ʧʨʦʮʝʩʩʝ ʙʠʦʨʝʟʦʨʙʮʠʠ ʩʪʨʫʢʪʫʨʳ ʢʩʝʥʦʢʦʣʣʘʛʝʥʘ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʳ 

ʢʨʦʚʷʥʦʛʦ ʩʛʫʩʪʢʘ ʠ ʨʝʛʝʥʝʨʠʨʫʶʱʠʭ ʪʢʘʥʝʡ ʧʘʮʠʝʥʪʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʠ 

ʦʨʛʘʥʠʟʘʮʠʶ ʬʠʙʨʠʣʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʙʠʦʧʦʚʷʟʦʢ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʘʭ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ. 

ʎʝʣʴ: ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ c 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʧʫʪʝʤ ʩʦʯʝʪʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʣʦʧʣʘʩʪʠʢʠ, 

ʦʙʦʛʘʱʝʥʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ʤʝʪʦʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹr ʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʝ 34 ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ʇʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʙʳʣʦ 

41,2% ʠ ʞʝʥʩʢʦʛʦ ð 58,8%. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʠʥʜʝʢʩʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʠ 

ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʠʩʧʦʣʴʟʫʷ ʠʥʜʝʢʩ ʛʠʛʠʝʥʳ ɻʨʠʥʘ-ɺʝʨʤʠʣʴʦʥʘ, ʧʘʨʦʜʦʥʪʘʣʴʥʳʡ ʠʥʜʝʢʩʘ 

ʈʘʩʩʝʣʘ ʠ ʠʥʜʝʢʩ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʟʫʙʦʜʝʩʥʝʚʦʡ ʙʦʨʦʟʜʳ (ʠʥʜʝʢʩ ʄʶʣʝʤʘʥʘ). 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ, ʭʘʨʘʢʪʝʨ, ʩʪʝʧʝʥʴ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʯʝʣʶʩʪʝʡ, ʧʨʦʚʝʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʙʦʣʝʟʥʝʡ ʧʘʨʦʜʦʥʪʘ. 

ɾʘʣʦʙʳ ʙʦʣʴʥʳʭ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ: ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʝʩʝʥ ʧʨʠ ʯʠʩʪʢʝ ʟʫʙʦʚ ʠ ʚʦ 

ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʠʱʠ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʜʝʩʝʥ, ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʠʟ ʧʦʣʦʩʪʠ ʨʪʘ, ʥʘʣʠʯʠʝ 

ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʟʫʙʥʦʛʦ ʢʘʤʥʷ, ʧʦʜʚʠʞʥʦʩʪʴ ʟʫʙʦʚ ʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ 

ʧʝʨʝʞʝʚʳʚʘʥʠʠ ʧʠʱʠ. ʇʨʠ ʦʩʤʦʪʨʝ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ: 

ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʜʝʩʥʝʚʦʛʦ ʢʨʘʷ ʧʨʠ ʧʘʣʴʧʘʮʠʠ, ʦʪʜʝʣʷʝʤʦʝ ʠʟ ʇʂ: ʩʝʨʦʟʥʦʝ ʫ 8 ʧʘʮʠʝʥʪʦʚ, 

ʛʥʦʡʥʦʝ ʚ 4 ʩʣʫʯʘʷʭ, ʧʦʜʚʠʞʥʦʩʪʴ ʟʫʙʦʚ:1 ʩʪʝʧʝʥʴ ð ʫ 16; 2 ʩʪʝʧʝʥʴ ð ʫ 13; 3 ʩʪʝʧʝʥʴ ð 5; 

ʛʣʫʙʠʥʘ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ (ʇʂ): <3,5 ʤʤ ð 13 ʩʣʫʯʘʝʚ, ʦʪ 3,5 ʜʦ 5,5 ʤʤ ð 12; >5,5 ð 

ʫ 9 ʧʘʮʠʝʥʪʦʚ; ʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʦʢʢʣʶʟʠʷ ð ʫ 11, ʜʠʘʩʪʝʤʳ, ʪʨʝʤʳ ð 7, ʩʫʧʝʨʢʦʥʪʘʢʪʳ ð 6. 

ʋʢʦʨʦʯʝʥʠʝ ʫʟʜʝʯʢʠ ʚʝʨʭʥʝʡ ʛʫʙʳ ʚʳʷʚʣʝʥʦ ʫ 3 ʧʘʮʠʝʥʪʦʚ, ʥʠʞʥʝʡ ʛʫʙʳ ð 4 ʩʣʫʯʘʷ, 

ʨʝʮʝʩʩʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 4 ʙʦʣʴʥʳʭ ʚʦ ʬʨʦʥʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. 

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʛʠʛʠʝʥʫ ʧʦʣʦʩʪʠ ʨʪʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʩʢʝʡʣʝʨʦʤ Voodpecker, UDS-K. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʧʦʣʠʨʦʚʘʥʠʝ ʢʦʨʦʥʢʦʚʦʡ 

ʯʘʩʪʠ ʟʫʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʨʦʚʦʯʥʳʭ ʱʝʪʦʢ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʧʦʣʠʨʦʚʦʯʥʦʡ ʧʘʩʪʳ 
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Detartrein Alfa Pro, Circon. ʇʦʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʥʝʡ ʟʫʙʦʚ ʧʨʦʚʦʜʠʣʠ ʬʠʥʠʰʥʳʤʠ 

ʙʦʨʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʤʪʝʨʘʧʠʠ ʧʨʠʤʝʥʷʣʠ ʛʣʫʙʦʢʦʝ ʬʪʦʨʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʤʘʣʠ Bifluord 12 ð ʠ ʜʝʥʪʠʥʛʝʨʤʝʪʠʟʠʨʫʶʱʝʛʦ ʣʠʢʚʠʜʘ ʬʠʨʤʳ Voco. ɺ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʣʝʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʩʦʯʝʪʘʥʠʝʤ 

ʣʘʟʝʨʦʪʝʨʘʧʠʠ ʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʪʝʨʘʧʠʠ ʨʦʚʘʤʠʮʠʥʦʤ. ʈʦʚʘʤʠʮʠʥ ʥʘʟʥʘʯʘʣʠ ʧʦ 3 ʤʣʥ. ME 3 

ʨʘʟʘ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʦʚ, ʯʘʩʪʠ 

ʧʘʮʠʝʥʪʘʤ ʥʘʟʥʘʯʘʣʠ ʘʧʧʣʠʢʘʮʠʠ ʩ ʭʠʤʦʪʨʠʧʩʠʥʦʤ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣ ʥʘʟʥʘʯʝʥ 

ʧʦʣʠʚʠʪʘʤʠʥʥʳʡ ʢʦʤʧʣʝʢʩ (ɼʫʦʚʠʪ, ɸʣʬʘʚʠʪ, ʄʫʣʴʪʠʪʘʙʩ) ʠ ʧʨʝʧʘʨʘʪʳ Ca (ʂʘʣʴʮʠʡ-ɼ3, 

ʢʦʤʧʘʥʠʠ çʅʠʢʦʤʝʜè). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʞʝ, ʜʦ ʣʝʯʝʥʠʷ, ʚ ʢʦʥʮʝ ʣʝʯʝʥʠʷ (10 ʜʝʥʴ ʣʝʯʝʥʠʷ) ʠ ʩʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʜʝʢʩʦʚ ɻʨʠʥʘ-ɺʝʨʤʠʣʴʦʥʘ, ʈʘʩʩʝʣʘ ʠ ʄʶʣʝʤʘʥʘ (ʊʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ.  

ɼʀʅɸʄʀʂɸ ʀʅɼɽʂʉʅʆʁ ʆʎɽʅʂʀ ʋ ʇɸʎʀɽʅʊʆɺ ʉ ʍʈʆʅʀʏɽʉʂʀʄ 

ɻɽʅɽʈɸʃʀɿʆɺɸʅʅʓʄ ʇɸʈʆɼʆʅʊʀʊʆʄ ʉʈɽɼʅɽʁ ʉʊɽʇɽʅʀ ʊʗɾɽʉʊʀ 
 

ʆʮʝʥʦʯʥʳʝ ʠʥʜʝʢʩʳ ɼʦ ʣʝʯʝʥʠʷ 

(MÑm) 

ʅʘ 10 ʩʫʪʢʠ ʣʝʯʝʥʠʷ 

(MÑm) 

ʏʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ (MÑm) 

ʀʥʜʝʢʩ ɻʨʠʥʘ-

ɺʝʨʤʠʣʴʦʥʘ 

2,7Ñ0,3 0,3Ñ0,2 (ʨ1<0,001) 0,4Ñ0,3 (ʨ2<0,001) 

ʀʥʜʝʢʩ ʈʘʩʩʝʣʘ 3,2Ñ0,4 0,6Ñ0,3 (ʨ1<0,001) 0,7Ñ0,3 (ʨ2<0,001) 

ʀʥʜʝʢʩ ʄʶʣʝʤʘʥʘ 2,4Ñ0,4 0,1Ñ0,2 (ʨ1<0,001) 0,1Ñ0,2 (ʨ2<0,001) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1, p2 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦ ʣʝʯʝʥʠʷ. 

 

ʅʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʣʝʯʝʥʠʷ ʛʠʧʝʨʝʤʠʷ ʜʝʩʥʳ ʧʨʦʷʚʠʣʘʩʴ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʛʨʫʧʧʳ, ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʝʢʦʤ ʜʝʩʥʳ ʠ ʩ ʥʘʣʠʯʠʝʤ ʩʝʨʦʟʥʦʛʦ ʵʢʩʩʫʜʘʪʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʛʥʦʡʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʦʩʴ. ʅʘ ʧʷʪʳʝ ʩʫʪʢʠ ʛʠʧʝʨʝʤʠʷ ʩʦʭʨʘʥʷʣʘʩʴ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ, ʦʪʝʢ 

ʥʘʙʣʶʜʘʣʩʷ ʫ 4-ʭ ʧʘʮʠʝʥʪʦʚ, ʘ ʛʥʦʡʥʳʡ ʵʢʩʩʫʜʘʪ ʦʪʩʫʪʩʪʚʦʚʘʣ. ʅʘ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʣʝʯʝʥʠʷ 

ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʠʟ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʛʠʧʝʨʝʤʠʷ ʜʝʩʥʳ. ʏʝʨʝʟ 1 

ʤʝʩʷʮ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ, ʪʦʣʴʢʦ ʫ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʛʠʧʝʨʝʤʠʷ ʜʝʩʥʳ ʠ ʫ ʦʜʥʦʛʦ 

ʦʪʝʢ ʜʝʩʥʳ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʦʚ 

ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ (ʨ<0,05) ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʘʢʪʝʨʦʠʜʦʚ ʚ 

ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʘʭ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʠʡ ʵʥʪʝʨʦʢʦʢʢʦʚ ʠʟ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ 

ʢʘʨʤʘʥʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 48,7%, ʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʥʘ 61,6% (ʨ<0,001). ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʦʪ ʩʦʯʝʪʘʥʠʷ ʜʚʫʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʟʘʢʣʶʯʘʣʩʷ ʚ ʘʥʪʠʤʠʢʨʦʙʥʦʤ 

ʜʝʡʩʪʚʠʠ ʨʦʚʘʤʠʮʠʥʘ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʂʘʞʜʳʝ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʛʠʛʠʝʥʫ ʧʦʣʦʩʪʠ 

ʨʪʘ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʪʝʨʘʧʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʧʦ 

ʠʩʩʣʝʜʫʝʤʳʤ ʛʨʫʧʧʘʤ. ɸʥʘʣʠʟ ʠʥʜʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʣʝʯʝʥʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʯʝʨʝʟ 6 ʠ 

12 ʤʝʩʷʮʝʚ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʠʥʜʝʢʩʘ ɻʨʠʥʘ-ɺʝʨʤʠʣʴʦʥʘ ʠ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ 

ʈʘʩʩʝʣʘ ʠ ʠʥʜʝʢʩʘ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʄʶʣʝʤʘʥʘ ʧʦʢʘʟʘʣʘ ʩʘʤʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʮʝʥʢʠ ʙʣʠʞʘʡʰʠʭ ʠ 

ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʣʘʟʝʨʦʪʝʨʘʧʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
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ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʪʝʨʘʧʠʝʡ ʨʦʚʘʤʠʮʠʥʦʤ.  

6 ʧʘʮʠʝʥʪʘʤ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʭʨʦʥʠʯʝʩʢʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 

ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʠ ʧʨʦʠʟʚʝʜʝʥʳ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦ 

ʨʝʧʘʨʘʪʠʚʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩ ʩʦʯʝʪʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ (ʅʊʈ). ɺ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʨʝʧʘʨʘʪʠʚʥʳʡ ʦʩʪʝʦʛʝʥʝʟ ʚ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʢʝʨʘʤʠʯʝʩʢʠʝ ʘʣʣʦʧʣʘʩʪʳ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ (ɻɸʇ 99, çʇʦʣʠʩʪʦʤè, ʈʌ) 

ʨʘʟʤʝʨʦʤ 0,25ï1,00  ʤʤ, ʆʊʇʂ, ʢʦʣʣʘʛʝʥʦʚʫʶ ʤʝʤʙʨʘʥʫ çʇʘʨʘʜʦʥʢʦʣè ʠʣʠ çɻʘʧʢʦʣè 

(çʇʦʣʠʩʪʦʤè, ʈʌ). ʇʨʠ ʚʳʙʦʨʝ ʧʦʜʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʣʣʘʛʝʥʦʚʦʡ ʤʝʤʙʨʘʥʳ ʤʳ 

ʠʩʭʦʜʠʣʠ ʠʟ ʧʦʟʠʪʠʚʥʳʭ, ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʷʜʘ ʘʚʪʦʨʦʚ. ʇʨʠ ʧʦʜʩʘʜʢʝ ɻɸ 

ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʪʢʘʥʷʤʠ ʨʝʮʠʧʠʝʥʪʘ: ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʘʷ ʠ ʤʝʩʪʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ. ʇʨʠ 

ʠʤʧʣʘʥʪʘʮʠʠ ʙʠʦʜʝʛʨʘʜʠʨʫʶʱʝʛʦʩʷ ɻɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʭʨʘʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠʟ ɻɸ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʦʩʪʥʳʡ ʧʫʣ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʦʨʙʮʠʷ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʧʨʦʭʦʜʠʪ ʙʝʟ 

ʦʙʨʘʟʦʚʘʥʠʷ ʬʠʙʨʦʟʥʦʡ ʢʘʧʩʫʣʳ ʚʦʢʨʫʛ ʠʤʧʣʘʥʪʘʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[19] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻɸ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʨʦʩʪʫ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,0Ñ0,5 ʤʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

[20] ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪ ʩʚʳʰʝ ɿ ʤʤ. ʈʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ɻɸ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ [21], 

ʧʨʠʨʦʩʪ ʢʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ɻɸ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʦʩʪʠʛʘʣ 4,5 ʤʤ. 

ʉʦʧʦʩʪʘʚʣʷʷ ʤʝʤʙʨʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʘʩʳʚʘʶʱʠʝʩʷ ʤʝʤʙʨʘʥʳ 

ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʥʝʨʝʟʦʨʙʠʨʫʶʱʠʤʠʩʷ ʤʝʤʙʨʘʥʘʤʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʤʝʤʙʨʘʥ ʠ ʠʩʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʪʨʘʚʤʫ. ʆʜʥʘʢʦ ʨʘʩʩʘʩʳʚʘʶʱʠʝʩʷ ʤʝʤʙʨʘʥʳ ʚ ʨʘʥʝ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ 

ʩʪʘʙʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫ ʧʦʜʣʝʞʘʱʠʭ ʪʢʘʥʝʡ 

ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʦʜʠʤ ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ: 

ɹʦʣʴʥʦʡ ʀ-ʚ ʌ. ɸ., 32 ʣʝʪ ʦʙʨʘʪʠʣʩʷ ʥʘ ʢʘʬʝʜʨʫ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʂʠʨʛʠʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʀ. ʂ. 

ɸʭʫʥʙʘʝʚʘ 13.04.19 ʛ. ʩ ʞʘʣʦʙʘʤʠ ʥʘ: ʧʦʜʚʠʞʥʦʩʪʴ ʧʝʨʝʜʥʠʭ ʟʫʙʦʚ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ 

ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʝʨʝʞʝʚʳʚʘʥʠʠ ʧʠʱʠ, ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʝʩʝʥ ʧʨʠ ʯʠʩʪʢʝ ʟʫʙʦʚ ʠ ʚʦ ʚʨʝʤʷ 

ʧʨʠʝʤʘ ʧʠʱʠ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʜʝʩʝʥ, ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʠʟ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʥʘʣʠʯʠʝ ʟʫʙʥʦʛʦ 

ʥʘʣʝʪʘ. ɹʦʣʴʥʳʤ ʩʝʙʷ ʩʯʠʪʘʝʪ 1,5ï2,0 ʛʦʜʘ. ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ: ʦʪʝʢ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʜʝʩʥʝʚʦʛʦ ʢʨʘʷ ʚ ʦʙʣʘʩʪʠ 11, 12 ʠ 

21, 22 ʟʫʙʦʚ, ʩʝʨʦʟʥʦʝ ʦʪʜʝʣʷʝʤʦʝ ʠʟ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʦʚ, ʧʦʜʚʠʞʥʦʩʪʴ ʟʫʙʦʚ:1 

ʩʪʝʧʝʥʴ ð ʫ 22; 2 ʩʪʝʧʝʥʴ ð ʫ 12, 3 ʩʪʝʧʝʥʴ ð 21 ʠ 12 ʟʫʙʦʚ; ʛʣʫʙʠʥʘ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ 

ʢʘʨʤʘʥʘ (ʇʂ): <3,5 ʤʤ ð ʫ 22 ʟʫʙʘ, ʦʪ 3,5 ʜʦ 5,5 ʤʤ ð ʚ ʦʙʣʘʩʪʠ 12 ʟʫʙʘ; >6,5 ð ʥʘ ʧʨʦʝʢʮʠʠ 

11 ʠ 12 ʟʫʙʦʚ; ʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʦʢʢʣʶʟʠʷ ʠ ʜʠʘʩʪʝʤʘ ʤʝʞʜʫ 11 ʠ 12 ʟʫʙʘʤʠ, ʧʝʨʢʫʩʩʠʷ 

ʫʢʘʟʘʥʥʳʭ ʟʫʙʦʚ ʙʦʣʝʟʥʝʥʥʘ. ʅʘ ʜʝʥʪʘʣʴʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʥʴ ʜʝʩʪʨʫʢʮʠʠ 

ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 11 ʠ 21 ʟʫʙʦʚ, ʚʢʣʶʯʘʷ ʧʨʠʢʦʨʥʝʚʫʶ ʟʦʥʫ 11 ʟʫʙʘ, ʤʝʞʟʫʙʥʘʷ 

ʢʦʩʪʥʘʷ ʧʣʘʩʪʠʥʢʘ ʨʝʟʦʨʙʠʨʦʚʘʥʘ (ʈʠʩʫʥʦʢ 1). ʇʦʩʪʘʚʣʝʥ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: 

ʍʨʦʥʠʯʝʩʢʠʡ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʧʦʜʚʠʞʥʦʩʪʴ 11 ʠ 12 

ʟʫʙʦʚ 3 ʩʪʝʧʝʥʠ. ʊʨʘʚʤʘʪʠʯʝʩʢʘʷ ʦʢʢʣʶʟʠʷ ʠ ʜʠʘʩʪʝʤʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʘʥʘʮʠʷ ʧʦʣʦʩʪʠ 

ʨʪʘ, ʜʝʧʫʣʴʧʠʨʦʚʘʥʠʝ ʠ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ 11 ʠ 21 ʟʫʙʦʚ, ʰʠʥʠʨʦʚʘʥʠʝ ʬʨʦʥʪʘʣʴʥʳʭ 

ʟʫʙʦʚ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. 
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15.04.2019 ʛ. ʆʧʝʨʘʮʠʷ ð ʦʩʪʝʦʛʠʥʛʠʚʦʧʣʘʩʪʠʢʘ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʝʨʭʥʝʡ 

ʯʝʣʶʩʪʠ ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅʊʈ ʘʫʪʦ-ʘʣʣʦʛʝʥʥʳʤʠ 

ʤʝʤʙʨʘʥʘʤʠ. ʇʦʜ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʝʡ Sol. Articaini 4% ð 3,4 ʤʣ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʟʨʝʟʳ ʧʦ 

ʩʭʝʤʝ ʣʦʩʢʫʪʥʳʭ ʦʧʝʨʘʮʠʡ. ʇʦʩʣʝ ʦʪʩʣʘʠʚʘʥʠʷ ʩʣʠʟʠʩʪʦ-ʥʘʜʢʦʩʪʥʠʯʥʦʛʦ ʣʦʩʢʫʪʘ, 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʜʝʬʝʢʪʘ ʦʧʨʝʜʝʣʷʣʠ ʝʛʦ 

ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ (ʈʠʩʫʥʦʢ 2).  
 

  
 

ʈʠʩʫʥʦʢ 1. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʙʦʣʴʥʦʛʦ ʜʦ 

ʦʧʝʨʘʮʠʠ: ʜʝʩʪʨʫʢʮʠʷ ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ ʚ 

ʦʙʣʘʩʪʠ 11 ʠ 21 ʟʫʙʦʚ. ʇʘʨʦʜʦʥʪʠʪ 

ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʬʦʨʤʘ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ 

ʧʦʜʚʠʞʥʦʩʪʴ ʟʫʙʦʚ 3ï4  ʩʪʝʧʝʥʠ 

 

 

ʈʠʩʫʥʦʢ 2. ʕʪʘʧ ʦʧʝʨʘʮʠʠ: ʪʨʘʧʝʮʠʝʚʠʜʥʳʡ 

ʣʦʩʢʫʪ ʚʳʢʨʦʝʥ, ʦʪʢʠʥʫʪ, ʢʦʩʪʴ ʩʢʝʣʝʪʠʨʦʚʘʥʘ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʝʩʪʨʫʢʮʠʷ 

ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 11 ʠ 21 ʟʫʙʦʚ ʩ 

ʦʙʥʘʞʝʥʠʝʤ ʢʦʨʥʝʡ 

ʇʦʜʙʠʨʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʤʙʨʘʥʫ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʫ ʠʟ ʩʪʝʨʠʣʴʥʳʭ ʦʙʦʣʦʯʝʢ 

ʫʧʘʢʦʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ, ʧʝʨʝʥʦʩʷ ʨʘʟʤʝʨʳ ʜʝʬʝʢʪʘ ʥʘ ʤʝʤʙʨʘʥʫ. ʂʨʘʷ ʤʝʤʙʨʘʥʳ 

ʬʦʨʤʠʨʦʚʘʣʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦʙʳ ʦʥʠ ʧʝʨʝʢʨʳʚʘʣʠ ʢʨʘʷ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 

2ï3  ʤʤ. ʄʝʣʢʦʜʠʩʧʝʨʩʥʳʡ (0,25 ʤʤ) ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ (ɻɸʇ 99, çʇʦʣʠʩʪʦʤè, ʈʌ) ʩʤʝʰʠʚʘʣʠ ʩ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʧʣʘʟʤʦʡ ʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʦʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʜʘʣʠʚ ʘʫʪʦʧʣʘʟʤʝʥʥʫʶ 

ʤʝʤʙʨʘʥʫ ʠ ʧʦʜʛʦʪʦʚʠʚ ʧʦʩʣʝʜʥʝʶ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ (ʈʠʩʫʥʦʢ 3). ɹʠʦʢʦʤʧʦʟʠʮʠʶ 

ʫʢʣʘʜʳʚʘʣʠ ʥʘ ʦʙʣʘʩʪʴ ʢʦʩʪʥʦʛʦ ʜʝʬʝʢʪʘ ʚʝʩʪʠʙʫʣʷʨʥʦ ʠ ʦʨʘʣʴʥʦ (ʈʠʩʫʥʦʢ 4).  
 

  
 

ʈʠʩʫʥʦʢ 3. ʇʨʠʛʦʪʦʚʣʝʥʠʝ 

ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

ʛʠʜʨʦʩʠʣʘʧʘʪʠʪ (ɻɸʇ-99), ʦʙʦʛʘʱʝʥʥʘʷ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʢʨʦʚʠ (ʆ.ʊ.ʇ.ʂ), 

ʘʫʪʦʧʣʘʟʤʝʥʥʘʷ ʠ ʢʦʣʣʘʛʝʥʦʚʘʷ ʤʝʤʙʨʘʥʘ 

 

 

ʈʠʩʫʥʦʢ 4. ɹʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʫʣʦʞʝʥ ʥʘ ʦʙʣʘʩʪʴ ʜʝʬʝʢʪʦʚ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʦʪʨʦʩʪʢʘ 
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ʋʯʠʪʳʚʘʣʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʩʩʘʩʳʚʘʶʱʠʝʩʷ ʤʝʤʙʨʘʥʳ ʚ ʨʘʥʝ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ 

ʩʪʘʙʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫ ʧʦʜʣʝʞʘʱʠʭ ʪʢʘʥʝʡ 

ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ ʧʦʩʣʦʡʥʦʛʦ 

ʥʘʣʦʞʝʥʠʷ ʤʝʤʙʨʘʥ (ʘʫʪʦʧʣʘʟʤʝʥʥʘʷ, ʟʘʪʝʤ ʢʦʣʣʘʛʝʥʦʚʘʷ) ʦʜʥʘ ʥʘ ʜʨʫʛʫʶ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʨʦʢʠ ʨʝʟʦʨʙʮʠʠ (ʈʠʩʫʥʦʢ 5). ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʥʘʙʣʶʜʘʣʠ ʭʦʨʦʰʫʶ ʘʜʛʝʟʠʶ 

ʢʦʣʣʘʛʝʥʦʚʦʡ ʤʝʤʙʨʘʥ rʥʘ ʘʫʪʦʧʣʘʟʤʝʥʥʫʶ, ʯʪʦ ʠʩʢʣʶʯʘʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʬʠʢʩʘʮʠʶ. 

ʃʦʩʢʫʪʳ ʧʦʩʣʝ ʥʝʙʦʣʴʰʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʚʦʟʚʨʘʱʝʥʳ ʥʘ ʤʝʩʪʦ ʠ ʫʰʠʪʳ ʧʨʦʣʝʥʦʤ 

(ʈʠʩʫʥʦʢ 6).  

 

  
 

ʈʠʩʫʥʦʢ 5. ʈʘʥʝʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩ 

ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʠʢʨʳʪʘ 

ʘʫʪʦʧʣʘʟʤʝʥʥʦʡ ʠ ʢʦʣʣʘʛʝʥʦʚʦʡ ʤʝʤʙʨʘʥʘʤʠ 

 

ʈʠʩʫʥʦʢ 6. ʅʘʣʦʞʝʥʠʝ ʰʚʦʚ ʠʟ ʧʨʦʣʝʥʘ 

 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʪʝʯʝʥʠʝ ʛʣʘʜʢʦʝ, ʰʚʳ ʫʜʘʣʝʥʳ ʯʝʨʝʟ 7 ʩʫʪʦʢ. ɹʦʣʴʥʦʡ ʷʚʠʣʩʷ ʥʘ 

ʦʩʤʦʪʨ 12 ʤʝʩʷʮʝʚ, ʫʝʟʞʘʣ ʥʘ ʟʘʨʘʙʦʪʢʠ ʟʘ ʛʨʘʥʠʮʫ, ʯʝʨʝʟ ʧʦʣʛʦʜʘ ʧʦʩʪʘʚʠʣ 

ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ. ʩʦʩʪʦʷʥʠʝ ʭʦʨʦʰʝʝ. ɾʘʣʦʙ ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ. ʇʨʦʪʝʟʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʙʠʣʴʥʘʷ, ʫʩʪʦʡʯʠʚʘʷ (ʈʠʩʫʥʦʢ 7). ʇʨʠ ʧʘʣʴʧʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʘʷ 

ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ ʘʣʴʚʝʦʣʷʨʥʘʷ ʢʦʩʪʴ. ɼʝʩʥʝʚʘʷ ʤʘʥʞʝʪʢʘ ʠ ʩʦʩʦʯʢʠ ʭʦʨʦʰʦ ʢʦʥʪʫʨʠʨʫʝʪ, 

ʩʣʠʟʠʩʪʘʷ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ʅʘ ʦʜʦʥʪʦʧʘʥʪʦʤʦʛʨʘʤʤʝ ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʝʧʘʨʘʪʠʚʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʢʦʩʪʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚʦ ʬʨʦʥʪʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ ʚʝʨʭʥʝʡ 

ʯʝʣʶʩʪʠ (ʈʠʩʫʥʦʢ 8). 

 

  
ʈʠʩʫʥʦʢ 7. ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ 

ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʠʤ ʧʨʦʪʝʟʦʤ 

ʈʠʩʫʥʦʢ 8. ʆʜʦʥʪʦʧʘʥʪʦʤʦʛʨʘʤʤʘ ʯʝʨʝʟ 12 

ʤʝʩʷʮʝʚ: ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʧʘʨʘʪʠʚʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ 

ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 161 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʘ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʷʚʣʷʝʪʩʷ ʣʘʟʝʨʦʪʝʨʘʧʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʪʝʨʘʧʠʝʡ ʨʦʚʘʤʠʮʠʥʦʤ. ɺ ʩʣʫʯʘʷʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʨʝʧʘʨʘʪʠʚʥʦʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩ ʩʦʯʝʪʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʢʘʥʝʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʨʘʯʝʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʩʪʨʫʢʪʫʨ ʧʘʨʦʜʦʥʪʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʤʘʩʰʪʘʙʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʥʜʝʤʠʝʡ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʠʤʝʣʦ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɼʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦ ʩʠʤʧʪʦʤʘʭ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʫʪʷʭ ʧʝʨʝʜʘʯʠ 

ʚʠʨʫʩʘ ʠ ʤʝʨʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʝʜʦʦʮʝʥʢʦʡ ʨʠʩʢʘ 

ʟʘʨʘʞʝʥʠʷ (17,2%). ɹʦʣʴʰʠʥʩʪʚʦ (66,6%) ʦʧʨʦʰʝʥʥʳʭ ʧʨʦʞʠʚʘʣʠ ʚ ʛ. ɹʠʰʢʝʢʝ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʦʧʨʦʰʝʥʥʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʣʠʮʘ ʞʝʥʩʢʦʛʦ ʧʦʣʘ (57,3%) ʠ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ (35,9Ñ14,9 

ʣʝʪ). ʂʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʫʯʘʩʪʥʠʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʣʦʫʧʦʪʨʝʙʣʷʣ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ (24%). 

ʄʝʥʴʰʝ ʧʦʣʦʚʠʥʳ (47,3%) ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʥʷʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʪʨʫʜʦʤ. ʋ ʦʧʨʦʰʝʥʥʳʭ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ COVID-19, ʢʘʢ: ʧʦʪʝʨʷ ʚʢʫʩʘ ʠʣʠ ʦʙʦʥʷʥʠʷ, 

ʣʠʭʦʨʘʜʢʘ, ʛʦʣʦʚʥʳʝ ʠʣʠ ʤʳʰʝʯʥʳʝ ʙʦʣʠ, ʢʘʰʝʣʴ, ʙʦʣʴ ʚ ʛʦʨʣʝ, ʦʟʥʦʙ. ʂʘʞʜʳʡ ʪʨʝʪʠʡ 

(28,4%) ʘʥʢʝʪʠʨʦʚʘʥʥʳʡ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʣʫʯʝʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ. ʇʎʈ ʠ ʀʌɸ-ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʭʦʜʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 22,5% ʠ 10,9% ʨʝʩʧʦʥʜʝʥʪʦʚ. 

 

Abstract. The results of our study show that the respondentôs perception of large-scale social 

changes associated with the pandemic of the new coronavirus infection in the Kyrgyz Republic has 

a number of features. A sufficient level of awareness of the respondents about the symptoms of the 

disease, the ways of transmission of the virus and measures to prevent the spread of infection are 

combined with an underestimation of the situation (17.2%). The majority (66.6%) of the 

respondents lived in Bishkek. The survey was held among 247 people, most of whom were women 

(57.3%) and young people (35.9Ñ14.9 years). Every fourth participant in the study is a chronic 

tobacco smoker (24%). Less than half (47.3%) of the respondents were engaged in an intellectual 

work. Among the respondents, the most common symptoms of COVID-19 were loss of taste or 

smell, fever, headache, muscle ache, cough, sore throat. Every third (28.4%) respondent was 

referred to X-ray, CT scan. PCR and ELISA studies were carried out, respectively, by 22.5% and 

10.9%. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʥʘʚʠʨʫʩ, COVID-19, ʧʘʥʜʝʤʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, ʨʝʩʧʦʥʜʝʥʪ, 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʧʨʦʬʠʣʘʢʪʠʢʘ. 

 

Keywords: coronavirus, COVID-19, pandemic, diagnostics, respondent, questionnaire, 

prevention. 

 

ɺʚʝʜʝʥʠʝ 

ʅʦʚʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ (COVID-19), ʚʳʟʚʘʥʥʘʷ SARS-CoV-2, ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʤʠʨʫ, ʦʜʥʘʢʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ 

ʩʪʨʘʥʘʭ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 11 ʤʘʨʪʘ 2021 ʛ. ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 117 799 589 ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʩʣʫʯʘʷ COVID-19, 

ʚʢʣʶʯʘʷ 2 615 018 ʩʤʝʨʪʝʡ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 9 ʤʘʨʪʘ 2021 ʛ. ʚʚʝʜʝʥʦ 300 002 228 ʜʦʟ 

ʚʘʢʮʠʥʳ (https://coronavirus-monitor.info/#stats) [1].  

ʉʦʛʣʘʩʥʦ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʦʨʦʥʘʚʠʨʫʩʳ ʯʝʣʦʚʝʢʘ (hcov ð human coronaviruses) 

ʙʳʣʠ ʦʪʢʨʳʪʳ ʚ 1965 ʛ. [1ï7]. ʏʠʩʣʦ ʠʟʚʝʩʪʥʳʭ ʢʦʨʦʥʘʚʠʨʫʩʦʚ ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʣʦ 7, ʠʟ ʥʠʭ ð 

4 ʚʳʟʳʚʘʶʪ ʣʠʰʴ ʣʝʛʢʠʝ ʠ ʩʨʝʜʥʝʪʷʞʝʣʳʝ ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ 3 ð 

ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʦʩʦʙʦ ʦʧʘʩʥʳʭ: MERS-cov, SARS-cov ʠ SARS-cov-2 [8ï11].  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʴʥʦʡ ʠʣʠ ʥʘʭʦʜʷʱʝʡʩʷ 

ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʯʝʣʦʚʝʢ. ʇʫʪʠ ʧʝʨʝʜʘʯʠ: ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʡ, ʚʦʟʜʫʰʥʦ-ʧʳʣʝʚʦʡ, 

ʢʦʥʪʘʢʪʥʳʡ [4, 6, 8, 12].  

ʂʣʠʥʠʯʝʩʢʠ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʤʧʪʦʤʘʤʠ ʆʈɺʀ, ʘ ʠʤʝʥʥʦ: ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʢʘʰʝʣʴ (ʩʫʭʦʡ ʠʣʠ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʦʢʨʦʪʳ), ʦʜʳʰʢʘ, ʤʠʘʣʛʠʠ 

ʠ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʦʱʫʱʝʥʠʝ ʜʠʩʢʦʤʬʦʨʪʘ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ [3, 9, 13ï15]. 

ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʂʈ) ʥʘ 12 ʤʘʨʪʘ 2021 ʛ. ʯʠʩʣʦ 

ʟʘʨʘʞʝʥʥʳʭ ʩʦʩʪʘʚʠʣʦ 86 755, ʚ ʪʦʤ ʯʠʩʣʝ 1480 ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ [7].  

ɺ ʥʦʷʙʨʝ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʩʣʫʯʘʝʚ COVID-

19, ʯʝʤ ʚ ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ. ʏʠʩʣʦ ʝʞʝʜʥʝʚʥʳʭ ʥʦʚʳʭ ʩʣʫʯʘʝʚ COVID-19 ʚ ʂʈ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʛʨʘʬʠʢʝ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʏʠʩʣʦ ʝʞʝʜʥʝʚʥʳʭ ʥʦʚʳʭ ʩʣʫʯʘʝʚ COVID-19 ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʈ [7] ʩ 1 ʤʘʷ 2020 ʧʦ 

1 ʤʘʨʪʘ 2021 ʛʛ. ʅʘ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʤʝʯʝʥʳ ʧʝʨʠʦʜʳ ʛʦʜʘ ʚ ʤʝʩʷʮʘʭ, ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ð ʥʦʚʳʝ ʩʣʫʯʘʠ 

COVID-19 ʚ ʘʙʩʦʣʶʪʥʳʭ ʯʠʩʣʘʭ 
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ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʦʙʣʝʤʘ COVID-19, ʩʝʛʦʜʥʷ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ ʵʪʦʡ ʥʦʚʦʡ ʠʥʬʝʢʮʠʠ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʵʧʠʜʝʤʠʦʣʦʛʠʠ, 

ʵʪʠʦʣʦʛʠʠ, ʤʝʭʘʥʠʟʤʘʤ ʧʘʪʦʛʝʥʝʟʘ ʠ ʜʨʫʛʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ [16ï17]. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʦ ʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʦʧʨʦʩʘʤ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ [12, 14, 18ï20]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʘʫʯʥʳʝ 

ʠʟʳʩʢʘʥʠʷ ʧʦ COVID-19 ʧʦʢʘ ʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʤʠ. 

ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʢʘʩʘʝʪʩʷ ʚʦʧʨʦʩʦʚ ʦʮʝʥʢʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʧʘʮʠʝʥʪʘʤʠ, 

ʦʙʲʝʤʘ ʠ ʭʘʨʘʢʪʝʨʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʂʈ). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʠʪʴ ʘʥʘʣʠʟ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʞʠʪʝʣʷʤʠ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʦʙʲʝʤʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʣʝʯʝʙʥʳʭ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʨʠ ʠʥʬʝʢʮʠʠ COVID-19 ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ 

ʦʙʱʝʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʧʠʜʝʤʠʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʧʝʜʠʘʪʨʠʠ ʂʠʨʛʠʟʩʢʦ-ʈʦʩʩʠʡʩʢʦʛʦ ʩʣʘʚʷʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʂʈʉʋ) ʩ ʫʯʝʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʦʧʨʦʩʥʠʢ, ʚʢʣʶʯʘʶʱʠʡ 

21 ʚʦʧʨʦʩʘ. ɸʥʢʝʪʘ ʚʢʣʶʯʘʣʘ ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ: ʧʦʣ; ʚʦʟʨʘʩʪ; ʦʪʥʦʰʝʥʠʝ ʢ ʪʘʙʘʢʦʢʫʨʝʥʠʶ, 

ʤʝʩʪʦ ʫʯʝʙʳ ʠ ʨʘʙʦʪʳ. ʊʘʢʞʝ ʧʨʦʚʝʨʷʣʠʩʴ ʟʥʘʥʠʷ ʩʠʤʧʪʦʤʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʟʘʨʘʞʝʥʠʷ; 

ʧʝʨʚʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩʠʤʧʪʦʤʦʚ; ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʪʝʨʘʧʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʇʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʪʫʜʝʥʪʘʤʠ-ʧʝʜʠʘʪʨʘʤʠ 6 ʢʫʨʩʘ ð ʯʣʝʥʘʤʠ 

ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ ʢʘʬʝʜʨʳ ʧʝʜʠʘʪʨʠʠ ʂʈʉʋ, ʚ ʧʝʨʠʦʜ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʚʪʦʨʦʡ ʚʦʣʥʳè COVID-19 ʚ ʦʢʪʷʙʨʝ ʠ ʥʦʷʙʨʝ 2020 ʛ., ʙʳʣ ʧʨʦʚʝʜʝʥ on-line ʦʧʨʦʩ ʥʘʩʝʣʝʥʠʷ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 247 ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʛʨʘʞʜʘʥ ʂʈ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. 66,6% 

ʦʧʨʦʰʝʥʥʳʭ ʧʨʦʞʠʚʘʣʠ ʚ ʛ. ɹʠʰʢʝʢ, 16% ð ʚ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʦʣʷ ʫʯʘʩʪʥʠʢʦʚ ʠʟ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ (ʛ. ʆʰ, ʛ. ɾʘʣʘʣ-ɸʙʘʜ, ʛ. ʅʘʨʳʥ) ʩʦʩʪʘʚʠʣʘ 17,4%. 

ʇʦʣʦʚʦʟʨʘʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʚʳʙʦʨʢʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʣʝʜʫʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ: 57,3% ʞʝʥʱʠʥ ʠ 42,7% ʤʫʞʯʠʥ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ 

 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʩʦʩʪʘʚʠʣ 35,9Ñ14,9 ʛʦʜʘ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ 20 ʜʦ 75 

ʣʝʪ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 8,9% ð ʙʳʣʠ ʧʝʥʩʠʦʥʝʨʘʤʠ, 2,0% ð ʙʝʟʨʘʙʦʪʥʳʤʠ. 24% 

ʦʧʨʦʰʝʥʥʳʭ ʢʫʨʠʣʠ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ (47,3%) ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʠ ʟʘʥʷʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ 

ʪʨʫʜʦʤ (ʨʘʙʦʪʥʠʢʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠʩʢʫʩʩʪʚʘ, ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ, ʧʝʜʘʛʦʛʠ, IT-

ʩʧʝʮʠʘʣʠʩʪʳ, ʶʨʠʩʪʳ, ʩʪʫʜʝʥʪʳ). 

57,30%

42,70%

ɾʝʥʱʠʥʳ

ʄʫʞʯʠʥʳ
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ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʤʦʤʝʥʪ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʠʣʠ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ 14 ʜʥʝʡ 27,7% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʯʘʣʠ ʦ ʥʘʣʠʯʠʠ ʢʘʰʣʷ, 25,6% ð ʙʦʣʠ ʚ ʛʦʨʣʝ, 

24% ð ʛʦʣʦʚʥʳʝ ʠʣʠ ʤʳʰʝʯʥʳʝ ʙʦʣʠ, 13% ð ʩʪʨʘʜʘʣʠ ʦʪ ʧʦʪʝʨʠ ʚʢʫʩʘ ʠʣʠ ʦʙʦʥʷʥʠʷ, 13% 

ʦʱʫʱʘʣʠ ʦʟʥʦʙ, 12,5% ð ʦʜʳʰʢʫ ʠʣʠ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ, 8,3% ð ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ (37,8 Áʉ ʠ ʚʳʰʝ), 7,3% ʦʪʤʝʯʘʣʠ ʥʘʣʠʯʠʝ ʪʦʰʥʦʪʳ, ʨʚʦʪʳ ʠ ʜʠʘʨʝʠ (ʈʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3. ʏʘʩʪʦʪʘ ʩʠʤʧʪʦʤʦʚ ʚ ʧʝʨʠʦʜ çʚʪʦʨʦʡ ʚʦʣʥʳè COVID-19 ʫ ʦʧʨʦʰʝʥʥʳʭ ʚ ʂʈ 

 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʢʪʷʙʨʝ, ʥʦʷʙʨʝ ʚ ʧʝʨʠʦʜ ʩʝʟʦʥʥʦʛʦ ʧʦʜʲʝʤʘ ʦʩʪʨʳʭ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʠʤʧʪʦʤʳ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʞʥʦ ʣʝʛʢʦ ʩʧʫʪʘʪʴ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʩʪʨʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʠʥʬʝʢʮʠʠ ʠʣʠ ʘʣʣʝʨʛʠʠ (ʆʈɺʀ) [9, 13, 21ï22]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʘ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʰʣʝʤ, ʣʦʤʦʪʦʡ ʚ ʩʫʩʪʘʚʘʭ, ʛʦʣʦʚʥʦʡ ʙʦʣʴʶ. 

ʀʥʦʛʜʘ ʢ ʫʢʘʟʘʥʥʳʤ ʩʠʤʧʪʦʤʘʤ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʥʘʩʤʦʨʢ, ʩʣʘʙʦʩʪʴ, ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ, 

ʜʠʩʧʝʧʩʠʷ. ɹʦʣʴ ʚ ʛʦʨʣʝ ʠ ʯʠʭʘʥʠʝ ð ɻ ʪʦ ʯʘʩʪʳʝ ʧʨʠʟʥʘʢʠ ʠʥʬʝʢʮʠʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ [9]. SARS-CoV-2 ʧʦʨʘʞʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʠʞʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ [3, 13, 20]. 

ʀʩʯʝʟʥʦʚʝʥʠʝ ʦʙʦʥʷʥʠʷ ʠ ʚʢʫʩʘ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʠʤʧʪʦʤʦʤ COVID-19 ʠ ʨʝʜʢʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʣʫʯʘʝ ʟʘʙʦʣʝʚʘʥʠʷ ʆʈɺʀ [9]. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʠʧʠʯʥʳʝ 

ʩʠʤʧʪʦʤʳ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝ ʚʩʝʛʜʘ, ʥʝʨʝʜʢʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ 

ʙʝʩʩʠʤʧʪʦʤʥʦ [3ï4, 8, 12, 14]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ COVID-19 ʩʨʝʜʠ 

ʦʧʨʦʰʝʥʥʳʭ ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʦʬʠʮʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ [7]; ʫ ʢʘʞʜʦʛʦ 

ʯʝʪʚʝʨʪʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʠʤʧʪʦʤʳ COVID-19; ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʰʝʩʪʦʡ 

ʯʝʣʦʚʝʢ ʞʘʣʦʚʘʣʩʷ ʥʘ ʧʦʪʝʨʶ ʚʢʫʩʘ ʠʣʠ ʦʙʦʥʷʥʠʷ (13%); 12,5% ʠʟ ʥʠʭ ʯʫʚʩʪʚʦʚʘʣʠ ʦʜʳʰʢʫ 

ʠʣʠ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ (27,7%) ʨʝʩʧʦʥʜʝʥʪ ʚ ʵʪʦ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʣ ʩʠʤʧʪʦʤʳ, ʧʦʭʦʞʠʝ ʥʘ 

COVID-19. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʥʘ ʢʦʥʝʮ ʥʦʷʙʨʷ 2020 ʛʦʜʘ ʚ ɹʠʰʢʝʢʝ ʟʘ ʩʫʪʢʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 304 ʥʦʚʳʭ ʩʣʫʯʘʝʚ. ɺʩʝʛʦ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʟʘʙʦʣʝʣʠ 77 744 ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʦʣʠʮʝ 24 500 (31,5%) (ʈʠʩʫʥʦʢ 3). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘʰʠ ʜʘʥʥʳʝ ʧʦ ʯʘʩʪʦʪʝ ʩʠʤʧʪʦʤʦʚ COVID-19 (27,7%) ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʬʠʮʠʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ (31,5%) (ʈʠʩʫʥʦʢ 4).  

27,7

25,6

24

13

13

11,8

8,4
7,3

ʂʘʰʝʣʴ, 27,7%

ɹʦʣʴ ʚ ʛʦʨʣʝ, 25,6%

ɻʦʣʦʚʥʳʝ ʠʣʠ ʤʳʰʝʯʥʳʝ ʙʦʣʠ, 

24%

ʇʦʪʝʨʷ ʚʢʫʩʘ ʠʣʠ ʦʙʦʥʷʥʠʷ, 13%

ʆʟʥʦʙ, 13%

ʆʜʳʰʢʘ ʠʣʠ ʟʘʪʨʫʜʥʝʥʥʦʝ 

ʜʳʭʘʥʠʝ, 11,8%

ʃʠʭʦʨʘʜʢʘ (37,8 ÁC ʠʣʠ ʚʳʰʝ), 

8,4%

ʊʦʰʥʦʪʘ, ʜʠʘʨʝʷ, ʨʚʦʪʘ, 7,3%
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ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ɹʠʰʢʝʢʝ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʳʣʠ, ʧʦʤʠʤʦ ʥʝʩʦʙʣʶʜʝʥʠʷ ʦʙʱʠʭ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʥʘʩʝʣʝʥʠʝʤ, ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ (ʚʳʙʦʨʳ ʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰ ʂʈ, ʤʘʩʩʦʚʳʝ 

ʘʢʮʠʠ ʧʨʦʪʝʩʪʘ ʠ ʜʨ.). 

 

 
ʈʠʩʫʥʦʢ 4. ɺʩʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ COVID-19 ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʈ ʚ ʥʦʷʙʨʝ 2020 ʛʦʜʘ [7] 

 

ɼʣʷ ʩʜʝʨʞʠʚʘʥʠʷ ʧʘʥʜʝʤʠʠ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʣʶʜʠ ʧʦʥʠʤʘʣʠ, ʢʘʢ ʧʝʨʝʜʘʝʪʩʷ ʚʠʨʫʩ. 

ʉ ʥʘʯʘʣʘ ʢʘʨʘʥʪʠʥʘ ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦ ʩʪʦʨʦʥʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʈ ʦʨʛʘʥʠʟʦʚʘʥʳ 

ʝʞʝʜʥʝʚʥʳʝ on-line ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʙʨʠʬʠʥʛʠ, ʥʘ ʢʦʪʦʨʳʭ ʯʣʝʥʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʦʩʚʝʱʘʶʪ ʧʨʦʙʣʝʤʳ ʧʘʥʜʝʤʠʠ, ʦʪʯʠʪʳʚʘʶʪʩʷ ʦ ʩʠʪʫʘʮʠʠ ʠ ʠʥʬʦʨʤʠʨʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʳʭ 

ʤʝʨʘʭ ʜʣʷ ʩʜʝʨʞʠʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 14 ʜʥʝʡ 17,2% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʣ ʩʠʤʧʪʦʤʳ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ɹʦʣʝʝ ʪʦʛʦ, 12% 

ʛʨʘʞʜʘʥ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 14 ʜʥʝʡ ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʝʭ, 

ʫ ʢʦʛʦ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ COVID-19. 19,3% ʠ 32% ʦʧʨʦʰʝʥʥʳʭ, ʟʘ ʧʦʩʣʝʜʥʠʝ 

14 ʜʥʝʡ ʚʳʝʟʞʘʣʠ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ ʠʣʠ ʙʳʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʚʳʝʟʞʘʣ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ. ʉʦʛʣʘʩʥʦ IV ʚʝʨʩʠʠ ʚʨʝʤʝʥʥʦʛʦ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʈ, ʪʘʢʠʝ ʣʠʮʘ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʠ, ʷʚʣʷʶʪʩʷ ʧʦʜʦʟʨʝʚʘʝʤʳʤʠ ʧʦ COVID-19 ʠ ʜʦʣʞʥʳ ʧʨʦʡʪʠ 

ʣʘʙʦʨʘʪʦʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ [7ï8]. 

ʅʘ ʚʦʧʨʦʩ, çɽʩʣʠ ʚʳ ʟʘʙʦʣʝʣʠ ʉOVID-19, ʪʦ ʢʘʢʠʝ ʫ ʚʘʩ ʙʳʣʠ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ?è, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʪʚʝʪʳ (ʊʘʙʣʠʮʘ). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ COVID-19 ʫ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʠ: ʧʦʪʝʨʷ ʚʢʫʩʘ ʠʣʠ ʦʙʦʥʷʥʠʷ, ʣʠʭʦʨʘʜʢʘ, ʛʦʣʦʚʥʳʝ ʠʣʠ ʤʳʰʝʯʥʳʝ ʙʦʣʠ, 

ʢʘʰʝʣʴ, ʙʦʣʴ ʚ ʛʦʨʣʝ, ʦʟʥʦʙ. ʈʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʦʜʳʰʢʘ ʠʣʠ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʪʦʰʥʦʪʘ, 

ʨʚʦʪʘ, ʜʠʘʨʝʷ. ɺʘʞʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʬʘʢʪʘ ʪʨʦʧʥʦʩʪʠ ʢʦʨʦʥʘʚʠʨʫʩʦʚ ʢ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʜʣʷ ʢʦʨʦʥʘʚʠʨʫʩʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʚ ʣʝʛʢʠʭ ʯʝʣʦʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʪʨʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʮʝʧʪʦʨʘ: DPP4 

(ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ CD26), ACE2 (ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʠʡ ʬʝʨʤʝʥʪ) ʠ CD147 ð ʙʝʣʦʢ 

ʰʠʧʘ (CD147-spike protein) [16ï17]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 

ʭʘʨʘʢʪʝʨʥʦ ʧʦʨʘʞʝʥʠʝ ʚʩʝʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʪʷʞʝʩʪʴ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʨʘʞʝʥʠʝ 

ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʩ ʨʘʟʚʠʪʠʝʤ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʥʝʚʤʦʥʠʠ, ʘ ʥʝʨʝʜʢʦ ʠ ʩ ʦʩʪʨʦʡ 
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ʛ. ɹʠʰʢʝʢɼʨʫʛʠʝ ʨʝʛʠʦʥʳ ʂʈ
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ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ, ʚʠʨʫʩ COVID-19 ʤʦʞʝʪ ʪʘʢʞʝ 

ʧʦʨʘʞʘʪʴ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʚʦʟʤʦʞʥʦ ʨʝʮʝʧʪʦʨ-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ. ɺʦ-ʚʪʦʨʳʭ, ʦʥ ʩʧʦʩʦʙʝʥ ʠʥʜʫʮʠʨʦʚʘʪʴ 

ʚʦʩʧʘʣʝʥʠʝ ʠ ʠʟʤʝʥʷʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. ʅʘʢʦʥʝʮ, ʚʠʨʫʩ, ʚʦʟʤʦʞʥʦ, 

ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʥʘʨʫʰʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʠ çʢʠʰʢʘ-ʣʝʛʢʠʝè ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʩʠʤʧʪʦʤʦʚ [2, 9]. 

ʊʘʙʣʠʮʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʆʇʈʆʉɸ ɹʆʃʔʅʓʍ 

 

ʉʠʤʧʪʦʤʳ ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ (%) 

çɼʘè çʅʝʪè 

ʇʦʪʝʨʷ ʚʢʫʩʘ ʠʣʠ ʦʙʦʥʷʥʠʷ 50,8 49,2 

ʃʠʭʦʨʘʜʢʘ (37,8 Áʉ ʠ ʚʳʰʝ) 50,2 49,8 

ɻʦʣʦʚʥʳʝ ʠʣʠ ʤʳʰʝʯʥʳʝ ʙʦʣʠ 48,7 51,3 

ʂʘʰʝʣʴ  46,0 54 

ɹʦʣʴ ʚ ʛʦʨʣʝ 37,7 62,3 

ʆʟʥʦʙ  36,6 63,4 

ʆʜʳʰʢʘ ʠʣʠ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ 29,8 70,2 

ʊʦʰʥʦʪʘ, ʨʚʦʪʘ, ʜʠʘʨʝʷ 16,7 83,3 

 

ʄʝʪʦʜʳ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ COVID-19 ʧʥʝʚʤʦʥʠʡ, ʠʭ 

ʦʩʣʦʞʥʝʥʠʡ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʭ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ. ʂ ʤʝʪʦʜʘʤ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ/ʫʩʪʘʥʦʚʣʝʥʥʦʡ COVID-19 ʧʥʝʚʤʦʥʠʝʡ ʦʪʥʦʩʷʪ: ʦʙʟʦʨʥʫʶ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʣʝʛʢʠʭ, ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʦʤʦʛʨʘʬʠʶ (ʂʊ) ʣʝʛʢʠʭ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʛʢʠʭ ʠ ʧʣʝʚʨʘʣʴʥʳʭ ʧʦʣʦʩʪʝʡ [8, 13, 23]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʧʦʢʘʟʘʥʦ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʠʤʧʪʦʤʦʚ ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʚʠʨʫʩʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 28,4% 

ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʣʫʯʝʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ 

ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʆɻʂ) ð 23,5%, ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʦʤʦʛʨʘʬʠʶ ð 4,9% (ʈʠʩʫʥʦʢ 5). 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 (81%) 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʥʝʚʳʨʘʞʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ [1, 3, 8, 15, 20, 23]. 

 

 
ʈʠʩʫʥʦʢ 5. ʉʪʨʫʢʪʫʨʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫ ʦʧʨʦʰʝʥʥʳʭ 

 

ɼʘʥʥʳʝ ʂʊ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʂʊ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ 

23,5

4,9

ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʆɻʂ

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʆɻʂ
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ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʫʧʣʦʪʥʝʥʠʷ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʧʦ ʪʠʧʫ çʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘè, ʫʪʦʣʱʝʥʠʝ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʪʢʘʥʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʫ 56% ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʂʊ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʯʝʨʝʟ 0ï2 ʜʥʷ ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ, ʧʘʪʦʣʦʛʠʠ ʣʝʛʢʠʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ [3, 23ï24]. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʷʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʤʝʞʜʫ ʚʠʨʫʩʥʦʡ ʧʥʝʚʤʦʥʠʝʡ COVID-19 ʠ ʧʥʝʚʤʦʥʠʝʡ ʜʨʫʛʦʡ 

ʵʪʠʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʦʣʴʥʠʮʘʭ ʂʠʪʘʷ ʠ ʉʐɸ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʂʊ, ʥʦ ʫʤʝʨʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ, ʪʦ ʝʩʪʴ ʚʩʪʨʝʯʘʶʪʩʷ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [3, 15, 20, 24]. ɺ ʉʐɸ ʎʝʥʪʨ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʡ (CDC) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʠʣʠ ʂʊ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ COVID-19. ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʘʝʪʩʷ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʎʈ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ SARS-CoV2 [5, 11ï12, 23]. ʊʨʝʙʫʝʪʩʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʇʎʈ ʠʣʠ ʪʝʩʪʘ ʥʘ ʘʥʪʠʪʝʣʘ, ʜʘʞʝ ʝʩʣʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ COVID-19 ʧʨʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʣʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ʇʝʨʠʦʜ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʨʠʧʧʘ ʝʱʝ ʙʦʣʴʰʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʂʊ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂʊ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʜʣʷ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʤʧʪʦʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʢʦʥʢʨʝʪʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʜʣʷ 

ʂʊ. ɺ ʅʠʜʝʨʣʘʥʜʘʭ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʂʊ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ COVID-19 

ʩʦʚʤʝʩʪʥʦ ʩ ʇʎʈ ʪʝʩʪʦʤ, ʧʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʘ ʜʝʣʘʶʪ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ, 

ʧʦʚʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʦʚʦʜʷʪ (https://coronavirus-

monitor.info/#stats) [3, 24]. ɺ ʀʪʘʣʠʠ ʨʝʢʦʤʝʥʜʫʶʪ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʝʨʚʦʡ ʣʠʥʠʠ, ʘ ʂʊ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ. 

ʉʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ COVID-19 ʚ ʂʠʪʘʝ ʷʚʣʷʶʪʩʷ ʇʎʈ ʠ ʂʊ 

ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ [11]. ɺ ʈʦʩʩʠʠ ʧʨʠʤʝʥʝʥʠʝ ʂʊ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʆɻʂ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤʠ ʬʦʨʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ 

[13, 23]. ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʨʘʞʝʥʠʷ ʣʝʛʢʠʭ ʂʊ 1/2/3/4, ʛʜʝ ʂʊ 1 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʨʘʞʝʥʠʶ ʣʝʛʢʠʭ 0ï25%, ʂʊ 2 ð 25ï50%, ʂʊ 3 ð 50ï75%, ʂʊ 4 ð 75ï100%. 

ʄʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʂʊ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʘʩʠʤʧʪʦʤʥʳʭ ʠ ʣʝʛʢʠʭ ʬʦʨʤ ʙʦʣʝʟʥʠ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʶ ʛʦʨʦʞʘʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʂʈ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ: ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ) ʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʠ ʠʤʤʫʥʦʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ, ʀʍʃɸ). ʇʎʈ-ʤʝʪʦʜ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʨʫʩʘ ʚ ʦʨʛʘʥʠʟʤʝ (https://coronavirus-

monitor.info/#stats) [1, 5, 8]. ʊʘʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚʩʝʤ ʞʠʪʝʣʷʤ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʆʈɺʀ, ʧʘʮʠʝʥʪʘʤ ʩ ʧʥʝʚʤʦʥʠʝʡ, ʧʨʦʞʠʚʘʶʱʠʤ ʩ ʣʶʜʴʤʠ, ʫ ʢʦʪʦʨʳʭ ʫʞʝ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ 

ʜʠʘʛʥʦʟ çʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷè, ʘ ʪʘʢʞʝ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʥʝʢʦʨʦʥʘʚʠʨʫʩʥʳʭ 

ʩʪʘʮʠʦʥʘʨʦʚ ʂʈ [7ï8]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʇʎʈ ʠ ʀʌɸ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʰʣʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 22,5% ʠ 10,9% ʨʝʩʧʦʥʜʝʥʪʦʚ (ʈʠʩʫʥʦʢ 6). 

ɺ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ ʧʦ ʥʦʷʙʨʴ 2020 ʛʦʜʘ ʥʠʢʦʤʫ ʠʟ ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʘʣʴʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʥʝ ʚʚʦʜʠʣʠʩʴ. ʅʘʣʠʯʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʤʝʪʠʣʠ 33% ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʩʣʫʞʙʳ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʧʨʠʝʤʘ ʢ ʚʨʘʯʫ ʚ 

ʎʉʄ (ʧʦʣʠʢʣʠʥʠʢʠ) ʠʣʠ ʚ ʙʦʣʴʥʠʮʘʭ, ʚ ʧʝʨʠʦʜ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʚ 

41,3% ʩʣʫʯʘʝʚ. 
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ʈʠʩʫʥʦʢ 6. ʉʪʨʫʢʪʫʨʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ COVID-19 ʫ ʦʧʨʦʰʝʥʥʳʭ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ ʨʝʩʧʦʥʜʝʥʪʘʤʠ 

ʤʘʩʰʪʘʙʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʥʜʝʤʠʝʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ, ʠʤʝʣʦ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ: 

ïʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦ ʩʠʤʧʪʦʤʘʭ ʧʨʦʷʚʣʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʧʫʪʷʭ ʧʝʨʝʜʘʯʠ ʚʠʨʫʩʘ ʠ ʤʝʨʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʝʜʦʦʮʝʥʢʦʡ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ (17,2%); 

ïʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʝ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʝʜʦʦʮʝʥʢʦʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʩʝʙʷ ʣʠʯʥʦ (12%); 

ïʙʦʣʴʰʠʥʩʪʚʦ (66,6%) ʦʧʨʦʰʝʥʥʳʭ ʧʨʦʞʠʚʘʣʠ ʚ ʛʦʨʦʜʝ ɹʠʰʢʝʢ; 

ïʚ ʩʪʨʫʢʪʫʨʝ ʦʧʨʦʰʝʥʥʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʣʠʮʘ ʞʝʥʩʢʦʛʦ ʧʦʣʘ (57,3%) ʠ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ (35,9Ñ14,9 ʣʝʪ); 

ïʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʫʯʘʩʪʥʠʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʣʦʫʧʦʪʨʝʙʣʷʣ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ (24%); 

ïʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ (47,3%) ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʥʷʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʪʨʫʜʦʤ; 

ïʫ ʦʧʨʦʰʝʥʥʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ COVID-19, ʢʘʢ: ʧʦʪʝʨʷ 

ʚʢʫʩʘ ʠʣʠ ʦʙʦʥʷʥʠʷ, ʣʠʭʦʨʘʜʢʘ, ʛʦʣʦʚʥʳʝ ʠʣʠ ʤʳʰʝʯʥʳʝ ʙʦʣʠ, ʢʘʰʝʣʴ, ʙʦʣʴ ʚ ʛʦʨʣʝ, ʦʟʥʦʙ. 

ʈʝʞʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʦʜʳʰʢʘ ʠʣʠ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʪʦʰʥʦʪʘ, ʨʚʦʪʘ, ʜʠʘʨʝʷ; 

ïʢʘʞʜʳʡ ʪʨʝʪʠʡ (28,4%) ʘʥʢʝʪʠʨʦʚʘʥʥʳʡ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʣʫʯʝʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 

(ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ); ʇʎʈ ʠ ʀʌɸ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 22,5% ʠ 10,9% ʨʝʩʧʦʥʜʝʥʪʦʚ; 

ïʢʘʞʜʳʡ ʪʨʝʪʠʡ (33%) ʨʝʩʧʦʥʜʝʥʪ ʠʤʝʣ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʦʧʨʦʰʝʥʥʳʭ (41,3%) ʙʳʣʠ ʜʦʚʦʣʴʥʳ ʩʣʫʞʙʦʡ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʥʜʝʤʠʠ COVID-19 

ʩʠʪʫʘʮʠʠ, ʧʦʟʚʦʣʠʪ ʚ ʜʠʥʘʤʠʢʝ ʦʮʝʥʠʚʘʪʴ ʵʚʦʣʶʮʠʶ ʧʨʦʮʝʩʩʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʥʦʩʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʧʨʦʛʨʘʤʤʳ ʩʜʝʨʞʠʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʧʘʥʜʝʤʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʷʞʝʣʳʭ ʠ ʦʩʣʦʞʥʝʥʥʳʭ ʬʦʨʤ ʙʦʣʝʟʥʠ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʘʥʜʝʤʠʠ ʠ ʙʦʨʴʙʳ ʩ ʥʝʡ, ʷʚʣʷʝʪʩʷ ʨʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʤʝʜʠʢʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ ʠ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʥʘʩʝʣʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. WHO Coronavirus (COVID-19). Dashboard. https://covid19.who.int/  
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ð ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ ʩ ʫʯʝʪʦʤ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʩʦ ʩʪʦʨʦʥʳ ʩʝʪʯʘʪʢʠ. ʆʙʩʣʝʜʦʚʘʥʦ ʠ ʧʦʜʣʝʞʘʣʦ ʣʝʯʝʥʠʶ 86 ʙʦʣʴʥʳʭ (172 ʛʣʘʟʘ) ʩ ʘʥʛʠʠʪʘʤʠ 

ʩʝʪʯʘʪʢʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 22,0Ñ0,17. 

ʂʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠʟʤʝʥʝʥʠʡ ʩʝʪʯʘʪʢʠ: ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʠ ð 16 ʛʣʘʟ, 8 ʙʦʣʴʥʳʭ ð 9,3%; 

ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʠ ð 104 ʛʣʘʟʘ, 52 ʙʦʣʴʥʳʭ ð 60,5%; ʥʝʚʨʦʚʘʩʢʫʣʠʪʳ ð 24 ʛʣʘʟʘ, 

12 ʙʦʣʴʥʳʭ ð 14%; ʘʥʛʠʦʧʘʪʠʷ ʩʝʪʯʘʪʢʠ ð 28 ʛʣʘʟ, 14 ʙʦʣʴʥʳʭ ð 16,2%. ʇʦ ʪʷʞʝʩʪʠ 

ʠʟʤʝʥʝʥʠʡ ʛʣʘʟʥʦʛʦ ʜʥʘ: ʣʝʛʢʘʷ ð 33 ʙʦʣʴʥʳʭ (66 ʛʣʘʟ) ð 38,4%; ʩʨʝʜʥʷʷ ð 30 ʙʦʣʴʥʳʭ 

(60 ʛʣʘʟ) ð 34,9%; ʪʷʞʝʣʘʷ ð 23 ʙʦʣʴʥʳʭ (46 ʛʣʘʟ) ð 26,7%. ʂ ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʪʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʦʪʥʦʩʠʣʠʩʴ: ʘʚʪʦʧʝʨʠʤʝʪʨʠʷ, ʙʠʦʤʠʢʨʦʩʢʦʧʠʷ ʛʣʘʟʘ, ʧʨʷʤʘʷ ʠ 

ʦʙʨʘʪʥʘʷ ʦʬʪʘʣʴʤʦʩʢʦʧʠʷ, ʆʉʊ ɼɿʅ ʠ ʞʝʣʪʦʛʦ ʧʷʪʥʘ, ʘʫʪʦʬʣʶʦʨʝʩʮʝʥʪʥʘʷ ʆʉʊ ʩʦʩʫʜʦʚ 

ʩʝʪʯʘʪʢʠ ʠ ɼɿʅ ʩ ʢʘʣʠʙʨʦʤʝʪʨʠʝʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʦʧʧʣʝʨʦʛʨʘʬʠʷ (ʋɿɼ) ʩʦʩʫʜʦʚ ʩʝʪʯʘʪʢʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ: 1. ʇʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʩʪʨʦʡ 

ʬʘʟʝ ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ ʬʘʟʝ (ʣʝʯʝʥʠʝ ɻʂ, ʥʘʟʥʘʯʝʥʠʝ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʦʚ ʠ 

ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʠ ʟʘʪʷʞʥʦʤ ʪʝʯʝʥʠʠ). 2. ʂʦʨʨʝʢʮʠʷ ʛʝʤʦʩʪʘʟʘ ʠ ʛʝʤʦʮʠʨʢʫʣʷʪʦʨʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʚ ʩʦʩʫʜʘʭ ʩʝʪʯʘʪʢʠ. 3. ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ, ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʠ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ: ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʦʩʪʨʦʪʳ 

ʟʨʝʥʠʷ: ʧʨʠ ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʠ ʩ 0,45Ñ0,24 ʜʦ 0,9Ñ0,14 (ʈ<0,01); ʧʨʠ ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʷʭ ʩ 

0,34Ñ0,2 ʜʦ 0,85Ñ015 (ʈ<0,01); ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʤʘʢʫʣʦʧʘʪʠʝʡ ʩ 0,44Ñ0,2 ʜʦ 0,7Ñ0,23 (ʈ<0,01) 

ʠ ʤʘʢʫʣʦʜʠʩʪʨʦʬʠʝʡ ʩ 0,02Ñ0,063 ʜʦ 0,3Ñ0,24 (ʈ<0,05). ɺʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ 

ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʧʨʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʦʪ 0,02Ñ0,054 ʜʦ 0,3Ñ0,24 (ʈ<0,05), ʧʨʠ ʩʨʝʜʥʝʡ ð ʦʪ 

0,5Ñ0,24 ʜʦ 0,9Ñ0,13 (ʈ<0,01), ʧʨʠ ʣʝʛʢʦʡ ð ʦʪ 0,7Ñ0,23 ʜʦ 1,0Ñ0,10. ɺʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʨʝʪʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ ʣʝʯʝʥʠʷ: ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʡ ʜʦ 3,5%, 

ʧʨʦʪʠʚ 9,3%; ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʡ ʜʦ 11,6%, ʧʨʦʪʠʚ 60,5%; ʤʘʢʫʣʦʧʘʪʠʡ ʜʦ 8,7%, ʧʨʦʪʠʚ 

26,2%. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʠ ʛʝʤʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʩʦʩʫʜʘʭ ʩʝʪʯʘʪʢʠ ʧʦ ʜʘʥʥʳʤ ʢʘʣʠʙʨʦʤʝʪʨʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʩʥʦʚʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ ʨʘʟʚʠʪʠʷ 

ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʫʧʠʨʦʚʘʥʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʫʤʝʥʴʰʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʛʣʘʟ. 
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Abstract. Goal is to develop a comprehensive treatment plan for patients with idiopathic 

retinovasculitis, taking into account etiopathogenetic and clinical data from the retina. 86 patients 

(172 eyes) with retinal angiitis of idiopathic genesis were examined and were subject to treatment. 

The average age of the patients was 22.0 Ñ 0.17. Clinical forms of retinal changes: angioretinopathy 

ð 16 eyes, 8 patients ð 9.3%; neuroretinopathies ð 104 eyes, 52 patients ð 60.5%; 

neurovasculitis ð 24 eyes, 12 patients ð 14%; retinal angiopathy ð 28 eyes, 14 patients ð 

16.2%. According to the severity of fundus changes: mild ð 33 patients (66 eyes) ð 38.4%; 

average ð 30 patients (60 eyes) ð 34.9%; severe ð 23 patients (46 eyes) ð 26.7%. The special 

methods of examining patients included: autoperimetry, eye biomicroscopy, direct and reverse 

ophthalmoscopy, OST of the optic nerve disc and macula, autofluorescent OCT of the retinal 

vessels, and optic disc with calibrometry, ultrasound dopplerography of the retinal vessels. The 

main principles of the therapy: 1. Suppression of immune inflammation in the acute phase and in 

the relapsing phase (treatment with HA, the appointment of immunosuppressants and 

immunostimulants in a prolonged course). 2. Correction of hemostasis and hemocirculatory 

disorders in the vessels of the retina. 3. Drug, symptomatic therapy and surgical treatment. 

Discussion of treatment results: Significant increase in visual acuity: in angioretinopathy from 

0.45Ñ0.24 to 0.9Ñ0.14 (P <0.01); with neuroretinopathies from 0.34Ñ0.2 to 0.85Ñ015 (P <0.01); 

with concomitant maculopathy from 0.44Ñ0.2 to 0.7Ñ0.23 (P <0.01) and macular degeneration from 

0.02Ñ0.063 to 0.3Ñ0.24 (P <0.05). There was an increase in visual acuity after treatment with a 

severe degree from 0.02Ñ0.054 to 0.3Ñ0.24 (P<0.05), with an average - from 0.5Ñ0.24 to 0.9Ñ0.13 

(P<0.01), with mild ð from 0.7Ñ0.23 to 1.0Ñ0.10. A significant decrease in the frequency of retinal 

changes after treatment was revealed: angioretinopathies up to 3.5% versus 9.3%; 

neuroretinopathies up to 11.6% versus 60.5%; maculopathy up to 8.7% versus 26.2%. The 

effectiveness of the treatment is due to the normalization of indicators of the immune status and 

hemocirculatory disorders in the retinal vessels according to calibrometry data. Thus: Complex 

treatment aimed at the main pathogenetic links in the development of idiopathic retinovasculitis 

contributes to the relief of pathological processes, reduction of complications, and eye disability. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ, ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʳ, ʛʝʤʦʜʠʥʘʤʠʢʘ. 

 

Keywords: efficiency of treatment, neurovasculitis, hemodynamics. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʳ ̫ ʚʣʷʶʪʩʷ ʙʦʣʴʰʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʚ ʦʬʪʘʣʴʤʦʧʘʪʦʣʦʛʠʠ ʚʩʝʛʦ ʤʠʨʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʦʨʘʞʘʝʪ ʜʝʪʩʢʠʡ ʠ ʶʥʦʰʝʩʢʠʡ ʚʦʟʨʘʩʪ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʦʩʪʴʶ ʠ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʤ, ʭʨʦʥʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ, ʧʨʠʚʦʜʷ ʢ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʛʣʘʟ ʚ 25,6% [1ï2]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ, ʚʳʟʳʚʘʶʱʠʝ ʜʘʥʥʫʶ ʧʘʪʦʣʦʛʠʶ. ʆʜʥʠʤ ʠʟ 

ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʦʚ ʷʚʣʷʶʪʩʷ 

ʘʫʪʦʠʤʤʫʥʥʳʝ ʘʩʝʧʪʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʝ ʩʝʪʯʘʪʢʠ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʘʥʛʠʦʩʧʘʟʤʘʤ, ʪʨʦʤʙʠʨʦʚʘʥʠʶ ʩʦʩʫʜʦʚ, ʠʭ ʦʙʣʠʪʝʨʘʮʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʰʝʤʠʠ 

ʩʝʪʯʘʪʢʠ, ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ [3ï6]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʝʤ, 

ʥʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʮʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʣʝʯʝʥʠʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ [7ï

11]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʩʝʪʯʘʪʢʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʘ ʣʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 
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ʜʠʩʢʘ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʠ ʞʝʣʪʦʛʦ ʧʷʪʥʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʢʦʛʝʨʝʥʪʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ (ʆʉʊ) [12-18], ʠ ʧʨʠʤʝʥʷʪʴ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ ʩ ʫʯʝʪʦʤ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʩʦ ʩʪʦʨʦʥʳ ʩʝʪʯʘʪʢʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʩʣʝʜʦʚʘʥʦ ʠ ʧʦʜʣʝʞʘʣʦ ʣʝʯʝʥʠʶ 86 ʙʦʣʴʥʳʭ (172 ʛʣʘʟʘ) ʩ ʘʥʛʠʠʪʘʤʠ ʩʝʪʯʘʪʢʠ 

ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ. 

ɺ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʧʘʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ: ʦʪ 10 ʜʦ 20 ʣʝʪ ð 29 ʙʦʣʴʥʳʭ (58 ʛʣʘʟ) 

33,7%; ʦʪ 21 ʜʦ 30 ʣʝʪ ð 35 ʙʦʣʴʥʳʭ (70 ʛʣʘʟ) 40,7%; ʩʪʘʨʰʝ 30 ʣʝʪ ð 22 ʙʦʣʴʥʳʭ (44 ʛʣʘʟʘ) 

25,6%. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ: 22,0 Ñ 0,17. 

ʇʦ ʠʟʤʝʥʝʥʠʶ ʛʣʘʟʥʦʛʦ ʜʥʘ ʙʦʣʴʥʳʝ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ 

ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ: ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʠ ð ʫ 9,3% ʧʘʮʠʝʥʪʦʚ 

(16 ʛʣʘʟ, 8 ʙʦʣʴʥʳʭ); ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʠ ð ʫ 60,5% (104 ʛʣʘʟʘ, 52 ʙʦʣʴʥʳʭ); ʥʝʚʨʦʚʘʩʢʫʣʠʪʳ 

ð 14% (24 ʛʣʘʟʘ, 12 ʙʦʣʴʥʳʭ) ʠ ʘʥʛʠʦʧʘʪʠʷ ʩʝʪʯʘʪʢʠ 16,2% (28 ʛʣʘʟ, 14 ʙʦʣʴʥʳʭ). 

ʊʷʞʝʩʪʴ ʠʟʤʝʥʝʥʠʡ ʛʣʘʟʥʦʛʦ ʜʥʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ (ʃʉʂ) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʘʨʪʝʨʠʠ 

(ʎɸʉ) ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʚʝʥʝ ʩʝʪʯʘʪʢʠ (ʎɺʉ), ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ ʦʧʪʠʯʝʩʢʦʡ 

ʢʦʛʝʨʝʥʪʥʦʡ ʪʦʤʦʛʨʘʤʤʝ ɼɿʅ ʠ ʞʝʣʪʦʛʦ ʧʷʪʥʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʚʳʷʚʣʝʥʳ ʣʝʛʢʘʷ 

ʩʪʝʧʝʥʴ ʫ 33 ʙʦʣʴʥʳʭ (66 ʛʣʘʟ) ð 38,4%; ʩʨʝʜʥʷʷ ʫ 30 ʙʦʣʴʥʳʭ (60 ʛʣʘʟ) ð 34,9% ʠ ʪʷʞʝʣʘʷ ʫ 

23 ʙʦʣʴʥʳʭ (46 ʛʣʘʟ) ð 26,7%. 

ʂ ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʦʪʥʦʩʠʣʠʩʴ: ʘʚʪʦʧʝʨʠʤʝʪʨʠʷ (Haaq 

Streit Interzeag, Octopus 123 Perimeter, Germany), ʙʠʦʤʠʢʨʦʩʢʦʧʠʷ ʧʝʨʝʜʥʝʛʦ ʦʪʨʝʟʢʘ ʛʣʘʟʘ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ ʛʣʘʟʘ, ʧʨʷʤʘʷ ʠ ʦʙʨʘʪʥʘʷ ʙʠʥʦʢʫʣʷʨʥʘʷ ʦʬʪʘʣʴʤʦʩʢʦʧʠʷ (Schepensa, 

ʣʠʥʟʘ ɻʦʣʴʜʤʘʥʘ), ʦʧʪʠʯʝʩʢʘʷ ʢʦʛʝʨʝʥʪʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʆʉʊ) ʜʠʩʢʘ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʠ 

ʞʝʣʪʦʛʦ ʧʷʪʥʘ (CARL ZEISS Cirrus HD-OCT Model 4000/5000, Germany), 

ʘʫʪʦʬʣʶʦʨʝʩʮʝʥʪʥʘʷ ʆʉʊ ʩʦʩʫʜʦʚ ʩ ʢʘʣʠʙʨʦʤʝʪʨʠʝʡ (Cirrus HD-OCT CARL ZEISS), 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ (ʃʉʂ), ʠʥʜʝʢʩʘ ʨʝʟʠʩʪʠʚʥʦʩʪʠ (RI) ʚ ʛʣʘʟʥʠʯʥʦʡ 

ʘʨʪʝʨʠʠ (ɻɸ), ʮʝʥʪʨʘʣʴʥʦʡ ʘʨʪʝʨʠʠ ʠ ʚʝʥʳ ʩʝʪʯʘʪʢʠ (ʎɸʉ, ʎɺʉ) ʠ ʚʝʨʭʥʝʡ ʛʣʘʟʥʠʯʥʦʡ ʚʝʥʳ 

(ɺɻɺ) ʩ ʋɿɼ-ʩʠʩʪʝʤʳ Dopscan.  

ɺʩʝʤ ʙʦʣʴʥʳʤ ʧʨʦʚʦʜʠʣʠʩʴ ʢʣʠʥʠʯʝʩʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʧʘʪʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 

ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʧʨʠ ʚʠʨʫʩʥʳʭ, ʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚʢʣʶʯʘʷ 

ʪʫʙʝʨʢʫʣʝʟ, ʨʝʚʤʘʪʠʟʤ, ʙʨʫʮʝʣʣʝʟ, ɺʀʏ-ʠʥʬʝʢʮʠʶ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ Microsoft Office 2010 ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

Windows XP ʠ ʧʨʦʛʨʘʤʤʳ Statistica. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʠ ʝʝ 

ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ (MÑm). ɿʘ ʜʦʩʪʦʚʝʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʟʥʠʮʘ ʚʝʣʠʯʠʥ 

ʈ<0,05. 

 

ʇʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʦʚ 

ɺ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʦʚ ʣʝʞʠʪ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʢʪʠʢʠ ʚ ʪʝʨʘʧʠʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʦʪʥʦʩʷʪʩʷ: 

1. ʇʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʩʪʨʦʡ ʬʘʟʝ ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ, ʚʷʣʦʪʝʢʫʱʝʡ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 179 

 

ʬʘʟʝ. 

2. ʂʦʨʨʝʢʮʠʷ ʛʝʤʦʩʪʘʟʘ ʠ ʛʝʤʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʩʦʩʫʜʘʭ ʩʝʪʯʘʪʢʠ ʠ ʜʠʩʢʘ 

ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ. 

3. ʉʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʧʘʪʦʣʦʛʠʡ ʛʣʘʟʥʦʛʦ ʜʥʘ ʧʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ 

ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʭ: ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʠ, ʥʝʚʨʦʚʘʩʢʫʣʠʪʘʭ, ʤʘʢʫʣʦʧʘʪʠʷʭ, ʤʘʢʫʣʷʨʥʦʤ ʦʪʝʢʝ ʠ 

ʤʘʢʫʣʦʜʠʩʪʨʦʬʠʠ. 

ʆʩʥʦʚʦʡ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

ïʧʨʦʚʝʜʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʧʫʣʴʩ-ʪʝʨʘʧʠʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ (ɻʂ) ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ; 

ïʩʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʝʨʦʠʜʦʚ, ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʦʚ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʠ 

ʟʘʪʷʞʥʦʤ ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʤ ʪʝʯʝʥʠʠ; 

ïʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʦʪ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʦʩʣʦʞʥʝʥʠʡ. 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 56 ʙʦʣʴʥʳʭ (112 ʛʣʘʟ) ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ 

ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ ʚ ʩʪʘʜʠʠ ʦʙʦʩʪʨʝʥʠʷ ð 65% ʠ 30 ʙʦʣʴʥʳʭ (60 ʛʣʘʟ), ʚ ʩʪʘʜʠʠ ʨʝʤʠʩʩʠʠ 

ð 35%. 

ɺ ʘʢʪʠʚʥʦʡ ʬʘʟʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʠʥʚʦʣʶʮʠʶ ʟʨʝʣʳʭ ʣʠʤʬʦʮʠʪʦʚ, ʩʥʠʞʘʶʪ ʢʣʝʪʦʯʥʫʶ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʘʧʠʣʣʷʨʦʚ [2, 19]. 

ʉʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʥʠʟʦʣʦʥʘ ʧʨʦʚʦʜʠʣʦʩʴ ʙʦʣʴʥʳʤ ʩʦ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʴʶ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʛʣʘʟʥʦʤ ʜʥʝ (50 ʙʦʣʴʥʳʤ, 100 ʛʣʘʟ) ʠʟ ʨʘʩʯʝʪʘ 1,0ï2,0 ʛ/ʢʛ ʚ ʩʫʪʢʠ, ʚ ʩʨʝʜʥʝʤ ʩ 

60 ʤʛ ʚ 2 ʧʨʠʝʤʘ, ʩʦ ʩʥʠʞʝʥʠʝʤ ʥʘ 5 ʤʛ ʢʘʞʜʳʝ 5 ʜʥʝʡ ʜʦ 20 ʤʛ, ʟʘʪʝʤ ʥʘ 2,5 ʤʛ ʢʘʞʜʳʝ 

5 ʜʥʝʡ ʜʦ 10 ʤʛ ʠ ʥʘ 1,25 ʤʛ ʢʘʞʜʳʝ 5 ʜʥʝʡ ʜʦ ʧʦʣʥʦʡ ʦʪʤʝʥʳ. 

ʇʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʧʨʠʤʝʥʷʣʘʩʴ ʧʫʣʴʩ-ʪʝʨʘʧʠʷ ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥʘ ʧʦ 250 ʤʛ ʥʘ 

200,0 ʬʠʟʨʘʩʪʚʦʨʘ (ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ) ʚ/ʚ ʢʘʧʝʣʴʥʦ ʯʝʨʝʟ ʜʝʥʴ ˉ3, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʦʚʝʜʝʥʠʝʤ ʢʫʨʩʦʚʦʡ ʜʦʟʳ (ʚʩʝʛʦ 2500ï3000  ʤʛ). ʇʨʠʝʤ ʧʨʝʜʥʠʟʦʣʦʥʘ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʧʘʥʘʥʛʠʥʘ ʢʘʣʠʷ, ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ʜʦ 0,01 ʛ ʚ ʩʫʪʢʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʩʦʩʪʘʚʠʣʘ 52% (ʥʘ 52 ʛʣʘʟʘʭ, 26 ʙʦʣʴʥʳʭ). 

ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʠ ʦʩʣʦʞʥʝʥʠʡ ʩ ʫʛʨʦʟʦʡ ʨʝʟʢʦʛʦ 

ʧʦʥʠʞʝʥʠʷ ʟʨʝʥʠʷ ʧʦʜʢʣʶʯʘʣʘʩʴ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʘʷ ʪʝʨʘʧʠʷ ï ʧʨʝʧʘʨʘʪʳ ʘʥʪʠʤʝʪʘʙʦʣʠʪʳ 

ʠ ʮʠʪʦʩʪʘʪʠʢʠ. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʤʝʭʘʥʠʟʤ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʫʚʝʣʠʯʝʥʠʠ Th-ʭʝʣʧʝʨʦʚ ʪʠʧʘ Th2 ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʫʩʠʣʝʥʠʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʧʦʜʘʚʣʝʥʠʠ ʩʠʥʪʝʟʘ ʀʃ-2 ʠ ʠʥʪʝʨʬʝʨʦʥʘ-Ŭ, ʫʤʝʥʴʰʝʥʠʠ 

ʘʥʪʠʪʝʣ ʠ ʘʢʪʠʚʥʦʩʪʠ ʵʬʬʝʢʪʦʨʥʳʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʢʣʝʪʦʢ (CD16) ð 20. 

ʉʨʝʜʠ ʘʥʪʠʤʝʪʘʙʦʣʠʪʦʚ ʠ ʮʠʪʦʩʪʘʪʠʢʦʚ ʥʘʤʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʪʨʝʢʩʘʪ, ʤʝʩʪʥʦ 

ʧʦ 4,0 ʤʛ ʧʘʨʘʙʫʣʴʙʘʨʥʦ ʚ ʦʙʝ ʦʨʙʠʪʳ ʠʣʠ ʚʥʫʪʨʴ 8,0ï10,0  ʤʛ ʚ ʩʫʪʢʠ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ 

ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ï 1 ʛʦʜʘ, 70 ʙʦʣʴʥʳʤ 140 ʛʣʘʟ ð ʚ 81,4%. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʚ 65% (46 ʙʦʣʴʥʳʭ, 92 ʛʣʘʟʘ). 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʥʘʟʥʘʯʘʣʩʷ 16 ʙʦʣʴʥʳʤ (32 ʛʣʘʟʘ) ʮʠʢʣʦʬʦʩʬʘʤʠʜ ʠʟ ʨʘʩʯʝʪʘ 2 ʤʛ/ʢʛ 

ʪʝʣʘ ʚ ʪʝʯʝʥʠʝ 1 ʤʝʩʷʮʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʫ 10 ʙʦʣʴʥʳʭ, 20 ʛʣʘʟ ð 6,3%. 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʦʪ ʮʠʪʦʩʪʘʪʠʢʘ ʮʠʢʣʦʩʧʦʨʠʥʘ (ʉʘʥʜʠʤʤʫʥ 

ʥʝʦʨʘʣ) ʠʟ ʨʘʩʯʝʪʘ 2,5ï3,5  ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʩʫʪʢʠ 6 ʥʝʜʝʣʴ, ʟʘʪʝʤ ʜʦʟʫ ʩʥʠʞʘʣʠ ʥʘ 0,5 ʤʛ/ʢʛ 

ʢʘʞʜʳʝ 4ï6 ʥʝʜʝʣʴ ʜʦ 2,0 ʤʛ/ʢʛ ʚ ʩʫʪʢʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ 3ï6 ʤʝʩʷʮʝʚ, ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʥʝʜʝʣʠ 

ʫʤʝʥʴʰʘʣʠ ʜʦʟʫ ʥʘ 0,25 ʤʛ/ʢʛ ʜʦ ʧʦʣʥʦʡ ʦʪʤʝʥʳ. 

ʇʦʣʥʳʡ ʢʫʨʩ ʧʨʠʝʤʘ ʮʠʢʣʦʩʧʦʨʠʥʘ ʚʳʜʝʨʞʘʣʠ 10 ʙʦʣʴʥʳʭ ð 20 ʛʣʘʟ (ʠʟ-ʟʘ 

ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʙʣʝʤ), ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 92%. 
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ʀʟ ʜʨʫʛʠʭ ʘʥʪʠʤʝʪʘʙʦʣʠʪʦʚ, ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ɸʟʘʪʠʦʧʨʠʥʘ (ʀʤʫʨʘʥ) 1,0ï2,5 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ (60 ʤʛ) ʚ ʩʫʪʢʠ, ʣʝʬʣʫʥʦʤʠʜ (Arava) 100 ʤʛ Ĭ 

3 ʨʘʟʘ ʚ ʩʫʪʢʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ; ʤʠʢʦʬʝʥʦʣʘʪʘ ʤʦʬʝʪʠʣ ð 1 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ð 

60 ʤʛ ʚ ʩʫʪʢʠ, 2 ʨʘʟʘ ʚ ʩʫʪʢʠ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʥʘʤʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ: ʨʝʦʬʝʨʦʥ ʧʦ 

1 ʤʣʥ ʚ/ʤ ˉ5, ʧʦʣʠʦʢʩʠʜʦʥʠʡ 12 ʤʛ ʧʦ 1 ʪʘʙʣʝʪʢʝ 2 ʨʘʟʘ ʚ ʜʝʥʴ 7 ʜʥʝʡ ʠʣʠ 3ï6 ʤʛ ʧʦ 1 ʤʣ ʚ/ʤ 

1ï3ï5ï7ï11 ʜʥʠ ˉ5; ʠʤʤʫʥʦʬʘʥ 0,005% ð 1 ʤʣ ʚ/ʤ ʠʣʠ ʧ/ʙ ˉ10-15. ʕʪʦ ʘʢʪʠʚʘʪʦʨʳ 

ʬʘʛʦʮʠʪʘʨʥʳʭ ʢʣʝʪʦʢ ð ʤʘʢʨʦʬʘʛʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ 

ʪʘʢʞʝ ʩʪʠʤʫʣʷʪʦʨʳ ʘʥʪʠʪʝʣ ʩ ʜʝʪʦʢʩʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʦʤ; ʧʨʠ ʚʷʣʦʪʝʢʫʱʠʭ ʧʨʦʮʝʩʩʘʭ 

ʷʚʣʷʶʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʥʘʣʠʯʠʠ ʣʠʮʝʥʟʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʥʦʚʘʷ ʛʨʫʧʧʘ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ð ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ (ʠʥʬʣʠʢʩʠʤʘʙ, ʘʜʘʣʠʤʫʤʘʙ, ʚ/ʚ 

ʢʘʧʝʣʴʥʦ ʚ ʜʦʟʝ 5 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ˉ3 ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ, ʠ ʵʪʘʥʝʨʮʝʧʪ ð ʠʟ ʨʘʩʯʝʪʘ 0,4 

ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ). ʕʪʘ ʛʨʫʧʧʘ ʧʨʝʧʘʨʘʪʦʚ ʥʫʞʜʘʝʪʩʷ ʚʦ ʚʥʝʜʨʝʥʠʠ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʥʘʣʠʟʦʤ. 

ʇʨʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʤʘʢʫʣʦʜʠʩʪʨʦʬʠʶ, ʥʘ 51 ʛʣʘʟʫ 

(38 ʙʦʣʴʥʳʭ) ð 29,6% ʠ ʧʨʦʣʠʬʝʨʠʨʫʶʱʝʤ ʨʝʪʠʥʠʪʝ, ʥʘ 4 ʛʣʘʟʘʭ (4 ʙʦʣʴʥʳʭ) ð 2,3%, ʩ 

ʚʠʪʨʝʦʨʝʪʠʥʘʣʴʥʦʡ ʪʨʘʢʮʠʝʡ ʠ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʝʡ ʧʨʠʤʝʥʷʣʠʩʴ ʬʝʨʤʝʥʪʳ ð ʛʝʤʘʟʘ 5000 

ɽɼ ʧʘʨʘʙʫʣʴʙʘʨʥʦ (ʧ/ʙ), ʣʦʥʛʝʜʘʟʘ 1,5 ʤʣʥ ʧ/ʙ, ʣʠʜʘʟʘ 64 ʝʜ. ʚ/ʤ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʣʝʯʝʥʠʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʦʚ ʠʤʝʶʪ ʧʨʝʧʘʨʘʪʳ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʜʝʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ð ɻ ʪʦ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ð 

ʜʠʤʝʜʨʦʣ, ʩʫʧʨʘʩʪʠʥ, ʣʦʢʘʢʦʨʪʝʥ, ʮʝʪʨʠʥ, ʪʘʚʝʛʠʣ, ʬʝʥʢʘʨʦʣ ʠ ʜʨ. ʚ ʦʙʱʝʧʨʠʥʷʪʳʭ ʜʦʟʘʭ.  

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʪʨʦʤʙʦʟʦʚ ʩʦʩʫʜʦʚ ʩʝʪʯʘʪʢʠ ʚʩʝʤ ʙʦʣʴʥʳʤ ʥʘʟʥʘʯʘʣʠʩʴ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ: ʛʝʧʘʨʠʥ, ʢʩʘʨʝʣʪʦ; ʠ ʘʥʪʠʘʛʨʝʛʘʥʪʳ: ʢʫʨʘʥʪʠʣ, ʪʨʝʥʪʘʣ, ʪʨʦʤʙʦʨʝʣʴ; 

ʘʥʛʠʦʧʨʦʪʝʢʪʦʨ ʜʦʢʩʠ ʭʝʤ ʚ ʦʙʱʝʧʨʠʥʷʪʳʭ ʜʦʟʘʭ ʠ ʥʘʟʥʘʯʝʥʠʷʭ. 

ɺ ʣʝʯʝʥʠʠ ʦʩʣʦʞʥʝʥʠʡ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʦʚ ʥʘʟʥʘʯʘʣʠʩʴ ʠ ʧʨʦʚʦʜʠʣʘʩʴ 

ʘʥʪʠʛʠʧʦʢʩʘʥʪʥʘʷ ʪʝʨʘʧʠʷ, ʧʨʝʧʘʨʘʪʳ, ʫʣʫʯʰʘʶʱʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʝʪʯʘʪʢʝ ʠ 

ʚʠʪʘʤʠʥʳ ɸ, ɺ, C, D3. 

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ: ʚ ʚʠʜʝ ʠʥʲʝʢʮʠʡ ʚ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʘʥʪʠ-VEGF-ʧʨʝʧʘʨʘʪʦʚ 

(5 ʙʦʣʴʥʳʭ, 5 ʛʣʘʟ), ʚʠʪʨʵʢʪʦʤʠʷ (3 ʙʦʣʴʥʳʭ, 3 ʛʣʘʟʘ), ʣʝʥʩʚʠʪʨʵʢʪʦʤʠʷ (2 ʙʦʣʴʥʳʭ, 2 ʛʣʘʟʘ), 

ʘʥʪʠʛʣʘʫʢʦʤʘʪʦʟʥʳʝ ʦʧʝʨʘʮʠʠ (3 ʙʦʣʴʥʳʭ, 3 ʛʣʘʟʘ). 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ 

ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 1. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ: ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ˉ1 ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ 

ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʝʪʯʘʪʢʠ ʠ ʜʠʩʢʘ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ, ʘ ʪʘʢʞʝ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ð ̫ʚʣʷʣʘʩʴ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 

ɸʥʘʣʠʟ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʠʟʤʝʥʝʥʠʡ 

ʛʣʘʟʥʦʛʦ ʜʥʘ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʨʝʥʠʷ: ʧʨʠ ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʠ ʩ 

0,45Ñ0,24 ʜʦ 0,9Ñ0,14 (ʈ<0,01); ʧʨʠ ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʷʭ ʩ 0,34Ñ0,2 ʜʦ 0,85Ñ0,15 (ʈ<0,01); ʫ 

ʙʦʣʴʥʳʭ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʤʘʢʫʣʦʧʘʪʠʝʡ ʩ 0,44Ñ0,2 ʜʦ 0,7Ñ0,23 (ʈ<0,01); ʠ 

ʤʘʢʫʣʦʜʠʩʪʨʦʬʠʝʡ ʩ 0,02Ñ 0,063 ʜʦ 0,3Ñ 0,24 (ʈ<0,05). 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʝʡ ð 128 ʛʣʘʟ 

(64 ʧʘʮʠʝʥʪʦʚ) ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1 ʠ ʈʠʩʫʥʢʘ 1 ʧʨʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʠ ʦʩʪʨʦʪʘ 
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ʟʨʝʥʠʷ ʜʦ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 0,02Ñ0,054, ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 03Ñ0,24 

(ʈ<0,01); ʧʨʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʦʪ 0,5Ñ0,24 ʜʦ 0,9Ñ0,13 (ʈ<0,01); ʧʨʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʦʪ 

0,7Ñ0,23 ʜʦ 1,0Ñ0,10. 

ʊʘʙʣʠʮʘ 1. 

ʆʉʊʈʆʊɸ ɿʈɽʅʀʗ ɼʆ ʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ  

ʇʈʀ ʈɸɿʃʀʏʅʆʁ ʉʊɽʇɽʅʀ ʊʗɾɽʉʊʀ ʀɿʄɽʅɽʅʀʁ ɻʃɸɿʅʆɻʆ ɼʅɸ 
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ʈ<0,05æ ; ʈ<0,01ææ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʆʩʪʨʦʪʘ ʟʨʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʩ ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʝʡ ʧʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ 

ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʭ 

 

ɺ ʊʘʙʣʠʮʝ 2 ʠ ʈʠʩʫʥʢʝ 2 ʢʦʥʩʪʘʪʠʨʦʚʘʥʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ 

ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ, ʜʦʩʪʦʚʝʨʥʦʝ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ 

ʧʘʪʦʣʦʛʠʠ ʛʣʘʟʥʦʛʦ ʜʥʘ. ʊʘʢ, ʝʩʣʠ ʜʦ ʣʝʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʝ ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʠ ʧʦ ʯʘʩʪʦʪʝ, 
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http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 182 

 

ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʠ, ʠ ʤʘʢʫʣʦʧʘʪʠʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʢʘʢ ð 9,3% (16 ʛʣʘʟ, 8 ʙʦʣʴʥʳʭ), 

ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʷ ð 60,5% (104 ʛʣʘʟʘ, 54 ʙʦʣʴʥʳʭ), ʤʘʢʫʣʦʧʘʪʠʷ ð 26,2% (45 ʛʣʘʟ, 24 

ʙʦʣʴʥʳʭ), ʪʦ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 3,5% (6 ʛʣʘʟ, 6 ʙʦʣʴʥʳʭ); 11,6% (20 ʛʣʘʟ, 16 

ʙʦʣʴʥʳʭ), ʠ 8,7% (15 ʛʣʘʟ, 8 ʙʦʣʴʥʳʭ). 

ʊʘʙʣʠʮʘ 2. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʂʆʄʇʃɽʂʉʅʆɻʆ ʄɽʊʆɼɸ ʃɽʏɽʅʀʗ ɹʆʃʔʅʓʍ  

ʉ ʀɼʀʆʇɸʊʀʏɽʉʂʀʄʀ ʈɽʊʀʅʆɺɸʉʂʋʃʀʊɸʄʀ 
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ʇʦʢʘʟʘʪʝʣʠ ʀʉ ʏʘʩʪʦʪʘ ʠʟʤʝʥʝʥʠʡ ʛʣʘʟʥʦʛʦ ʜʥʘ ɸʨʪʝʨʠʦʚʝʥʦʟʥʘʷ 
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ʈ<0,05æ ʈ<0,01ææ. 

 

ʋʣʫʯʰʝʥʠʝ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʝʯʝʥʠʷ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2 ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʠ ʧʨʦʚʦʜʠʤʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʡ ʠ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʚʳʷʚʣʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ: 

CD20 ï ʩ 40Ñ1,7 ʜʦ 30Ñ3,7 (ʈ<0,05); CD16 (NK) ï ʩ 40Ñ1,4 ʜʦ 20Ñ2,2 (ʈ<ææ); CD25 (ʀʃ2) ʩ 

42Ñ1,6 ʜʦ 30Ñ3,6 (ʈ<0,05); IgM ʩ 32Ñ0,17 ʜʦ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ. ʉʥʠʞʝʥʠʝ ɺ-ʣʠʤʬʦʮʠʪʦʚ, 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘʢʪʠʚʥʦʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʤʝʥʴʰʝʥʠʶ 

ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʝ ʠ ʫʣʫʯʰʝʥʠʶ ʛʝʤʦʮʠʨʢʫʣʷʮʠʠ ʚ ʩʦʩʫʜʘʭ 

ʩʝʪʯʘʪʢʠ ʠ ʜʠʩʢʘ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ. 

 
ʈʠʩʫʥʦʢ 2. ʏʘʩʪʦʪʘ ʠʟʤʝʥʝʥʠʡ ʛʣʘʟʥʦʛʦ ʜʥʘ ʧʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʭ ʜʦ ʠ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ 

 

9,3

60,5

26

3,5

11,6

8,7

0

10

20

30

40

50

60

70

ʘʥʛʠʦʨʝʪʠʥʦʧʘʪʠʷʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʷʤʘʢʫʣʦʧʘʪʠʷ

%

ʜʦ ʣʝʯʝʥʠʷʧʦʩʣʝ ʣʝʯʝʥʠʷ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 183 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2 ʫ ʙʦʣʴʥʳʭ ʩ ʥʝʚʨʦʨʝʪʠʥʦʧʘʪʠʝʡ ð 128 ʛʣʘʟ (64 ʙʦʣʴʥʳʭ) 

ʚʳʷʚʣʝʥʦ ʜʦ ʣʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʘʨʪʝʨʠʦ-ʚʝʥʦʟʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʝʪʯʘʪʢʝ ʠ ʜʠʩʢʝ 

ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ: ʚ ɺɺɸ ʠ ɺɺɺ ʜʦ 103,7Ñ0,05 Õʤ ʠ 149Ñ0,59 Õʤ; ʚ ʅɺɸ ʠ ʅɺɺ ð 107Ñ0,05 

Õʢ ʠ 149Ñ0,56 Õʤ, ʧʨʦʪʠʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʩʣʝ ʣʝʯʝʥʠʷ: 67Ñ0,46 Õʤ ʠ 96Ñ0,2 Õʤ; ʠ 72Ñ0,56 

Õʤ ʠ 96,5Ñ0,27 Õʤ (ʈ<0,01). ʅʦʨʤʘʣʠʟʘʮʠʷ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʩʫʜʘʭ ʩʝʪʯʘʪʢʠ 

ʠ ʜʠʩʢʝ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʣʫʯʰʝʥʠʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʪʯʘʪʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ 

ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʦʩʥʦʚʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ ʨʘʟʚʠʪʠʷ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʨʝʪʠʥʦʚʘʩʢʫʣʠʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʫʧʠʨʦʚʘʥʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʫʤʝʥʴʰʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʛʣʘʟ. 
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ: ʥʘ ʧʨʠʤʝʨʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʩʣʦʞʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʵʪʘʧʝ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ, 

ʧʨʦʪʝʢʘʶʱʝʡ ʥʘ ʬʦʥʝ ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʪʦʣʦʛʠʡ ʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ 2019, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʧʥʝʚʤʦʥʠʝʡ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ 

ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʧʘʮʠʝʥʪʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʫ ʧʘʮʠʝʥʪʘ 70 ʣʝʪ ʩ 

ʙʦʣʷʤʠ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʈʝʟʫʣʴʪʘʪʳ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʫʯʘʡ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ, ʧʨʦʪʝʢʘʶʱʝʡ ʧʦʜ ʤʘʩʢʦʡ ʪʦʨʘʢʘʣʛʠʠ ʥʘ ʬʦʥʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʪʦʣʦʛʠʡ. ɺʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʧʦ ʧʦʚʦʜʫ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʚ ʚʠʜʝ ʧʥʝʚʤʦʥʠʠ (COVID-19) ʧʦʢʘʟʘʣʘ ʭʘʨʘʢʪʝʨʥʳʝ ʢʦʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ 
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ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ. ɺʦ ʚʩʝʭ ʢʦʩʪʷʭ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʦʣʠʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʝʨʦʚʥʳʤʠ 

ʢʦʥʪʫʨʘʤʠ, ʚʳʟʳʚʘʶʱʠʝ ʜʝʩʪʨʫʢʮʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʨʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʙʥʘʨʫʞʝʥʳ ʘʥʝʤʠʷ, ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, ʛʠʧʝʨʢʨʝʘʪʠʥʠʥʝʤʠʷ. ʋ ʧʘʮʠʝʥʪʘ ʄ-ʛʨʘʜʠʝʥʪ (ʙʝʣʦʢ 

ɹʝʥʩ-ɼʞʦʥʩʘ) ʚ ʤʦʯʝ ʧʨʝʜʩʪʘʚʣʝʥ ʣʝʛʢʠʤʠ ʮʝʧʷʤʠ ʢʘʧʧʘ ʚ ʩʦʩʪʘʚʝ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʠ ʩʚʦʙʦʜʥʳʤʠ ʣʝʛʢʠʤʠ ʮʝʧʷʤʠ ʢʘʧʧʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥ 

ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ III B ʩʪʘʜʠʠ, ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʘʷ, ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʨʝʙʝʨ ʠ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɿʘʢʣʶʯʝʥʠʝ. ɼʠʘʛʥʦʩʪʠʢʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʨʘʯʘ-ʪʝʨʘʧʝʚʪʘ 

ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ. ʋ ʣʠʮ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʟ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪʩʷ ʚʚʠʜʫ 

ʥʘʣʠʯʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʪʦʣʦʛʠʡ.  

 

Abstract. Purpose: using the example of our own clinical case to demonstrate the complexity 

of diagnostics at the outpatient stage of multiple myeloma, occurring against the background of 

comorbid pathologies and the new coronavirus disease 2019 associated with pneumonia. Materials 

and methods. Based on the data from the medical record of an outpatient patient, a diagnostic search 

in a 70-year-old patient with pain in the thoracic spine was analyzed. Results. The article describes a 

case of multiple myeloma proceeding under the guise of thoracalgia against the background of 

concomitant cardiovascular diseases, as well as comorbid pathologies. During the examination, 

computed tomography of the chest organs for the addition of infectious complications in the form of 

pneumonia (COVID-19) showed characteristic bone changes in multiple myeloma. In all bones of 

the chest at the level of the thoracic spine, multiple solid formations with irregular contours were 

found, causing destruction of bone tissue. Biochemical examination revealed anemia, 

hypercalcemia, hypercreatininemia. In the patient, the M-gradient (Bens-Jones protein) in the urine 

is represented by kappa light chains in the monoclonal component and free kappa light chains. 

According to the results of the study, the clinical diagnosis was established: multiple myeloma stage 

III B, first diagnosed, with lesions of the ribs and thoracic spine. Conclusion. Diagnosis of multiple 

myeloma is a difficult task for a practicing therapist due to the lack of alertness and heterogeneity of 

the clinical picture. In elderly people, the diagnosis of multiple myeloma is much more difficult due 

to the presence of a significant number of comorbid pathologies. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ, ʙʝʣʦʢ ɹʝʥʩ-ɼʞʦʥʩʘ, ʩʚʦʙʦʜʥʳʝ ʣʝʛʢʠʝ ʮʝʧʠ, 

ʚʦʟʨʘʩʪ, ʢʦʤʦʨʙʠʜʥʘʷ ʧʘʪʦʣʦʛʠʷ, COVID-19, ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʙʦʨʪʝʟʦʤʠʙ.  

 

Keywords: multiple myeloma, Bence-Jones protein, free light chains, age, comorbid 

pathology, COVID-19, hypercalcemia, heart failure, renal failure, bortezomib. 

 

ɺʚʝʜʝʥʠʝ 

ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ (ʄʄ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʢʦʩʪʝʡ 

ʩʢʝʣʝʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʠʣʴʪʨʘʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ, ʯʪʦ 

ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʚʳʤʠ ʩʠʥʜʨʦʤʘʤʠ, ʧʝʨʝʣʦʤʘʤʠ ʢʦʩʪʝʡ [1ï2]. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ 

ʄʄ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʠ/ʠʣʠ ʤʦʯʝ. ʅʘʟʚʘʥʠʝ ʄʄ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ɛɡŮɚɧɠ ð ʢʦʩʪʥʳʡ ʤʦʟʛ, ʠ ɤɛŬ ð ʦʢʦʥʯʘʥʠʝ ʚ ʥʘʟʚʘʥʠʷʭ 

ʦʧʫʭʦʣʝʡ, ʦʪ ɔəɤɛŬ ð ʦʧʫʭʦʣʴ. ʊʝʨʤʠʥ çʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘè ʚʚʝʣ ʚ 1873 ʛ. ʠʟʚʝʩʪʥʳʡ 
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ʨʦʩʩʠʡʩʢʠʡ ʭʠʨʫʨʛ ʆʩʠʧ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʈʫʩʪʠʮʢʠʡ (31.03.1839-13.04.1912), ʧʨʦʨʘʙʦʪʘʚʰʠʡ 

ʜʦʣʛʠʝ ʛʦʜʳ ʚ ʂʘʟʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʚʷʪʦʛʦ ɺʣʘʜʠʤʠʨʘ [3ï

5].  

ɺ 2020 ʛ. ʚ ʧʝʨʚʦʤ ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ çʂʣʠʥʠʯʝʩʢʘʷ ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʷè ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʩʪʝʥʦʛʨʘʤʤʘ ʠʥʪʝʨʚʴʶ ʉ. ɺ. ʉʝʤʦʯʢʠʥʘ ʥʘ ʪʝʤʫ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ, ʛʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

ʜʝʪʘʣʴʥʦ ʠʟʣʦʞʠʣ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʄʄ [6]. ʊʘʢ, ʚ 1873 ʛʦʜʫ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʆ. ɸ. ʈʫʩʪʠʮʢʦʛʦ 

ʧʦʧʘʜʘʝʪ 47-ʣʝʪʥʠʡ ʧʘʮʠʝʥʪ, ʫ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʦʧʫʭʦʣʴ ʚ ʧʨʘʚʦʡ ʚʠʩʦʯʥʦʡ 

ʦʙʣʘʩʪʠ, ʦʩʣʦʞʥʝʥʥʘʷ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʦʬʪʘʣʴʤʦʧʣʝʛʠʝʡ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚʳʷʚʣʝʥʘ ʚʪʦʨʘʷ 

ʦʧʫʭʦʣʴ, ʣʦʢʘʣʠʟʦʚʘʚʰʘʷʩʷ ʚ VI ʛʨʫʜʥʦʤ ʧʦʟʚʦʥʢʝ, ʢʦʪʦʨʘʷ ʧʨʦʥʠʢʘʣʘ ʚ ʧʦʟʚʦʥʦʯʥʳʡ ʢʘʥʘʣ, 

ʯʪʦ ʦʩʣʦʞʥʠʣʦʩʴ ʥʠʞʥʝʡ ʧʘʨʘʧʣʝʛʠʝʡ. ʇʨʠ ʘʫʪʦʧʩʠʠ ʫ ʧʘʮʠʝʥʪʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʦʩʝʤʴ 

ʦʪʜʝʣʴʥʳʭ ʦʧʫʭʦʣʝʡ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʧʣʦʩʢʠʭ ʢʦʩʪʝʡ, ʢʨʘʩʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʦʥ ʠ ʥʘʟʚʘʣ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʦʡ. ʇʦʟʜʥʝʝ, ʩʠʤʧʪʦʤʘʪʦʣʦʛʠʷ ʄʄ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʜʦʧʦʣʥʝʥʘ 

ʥʝʤʝʮʢʠʤ ʧʘʪʦʣʦʛʦʤ ʆʪʪʦ ʂʘʣʣʝʨʦʤ (8.01.1849-24.01.1893), ʢʦʪʦʨʳʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʠ 

ʫʩʪʘʥʦʚʠʣ ʩʚʷʟʴ ʘʥʝʤʠʠ, ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʙʦʣʠ ʚ ʢʦʩʪʷʭ ʩ ʄʄ [3ï5]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʤʝʜʠʮʠʥʩʢʦʤ ʣʝʢʩʠʢʦʥʝ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ ʥʝʨʝʜʢʦ ʫʧʦʤʠʥʘʝʪʩʷ ʢʘʢ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ 

ʧʣʘʟʤʦʮʠʪʦʤʘ, ʤʠʝʣʦʤʥʘʷ ʙʦʣʝʟʥʴ, ʙʦʣʝʟʥʴ ʈʫʩʪʠʮʢʦʛʦ-ʂʘʣʝʨʘ. ʉʦʛʣʘʩʥʦ ʅʘʮʠʦʥʘʣʴʥʳʤ 

ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ, ʄʄ ð 

ʵʪʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ [1].  

ɺ 2017 ʛ. ʪʝʨʤʠʥ çʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘè ʙʳʣ ʟʘʤʝʥʝʥ ʥʘ çʧʣʘʟʤʦʢʣʝʪʦʯʥʘʷ 

ʤʠʝʣʦʤʘè ð ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ 

ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʩ ʩʝʢʨʝʮʠʝʡ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ. 

 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ 

ɺ ʩʪʨʫʢʪʫʨʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʄʄ ʩʦʩʪʘʚʣʷʝʪ 1%, ʘ ʩʨʝʜʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 

ʦʧʫʭʦʣʝʡ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʄʄ ʜʦʭʦʜʠʪ ʜʦ 13%. ʂʘʢ ʫʢʘʟʘʥʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʪʦʣʴʢʦ ʚ 2007 ʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʄʄ ʙʳʣʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 2 272 ʚʥʦʚʴ ʟʘʙʦʣʝʚʰʠʭ ʧʘʮʠʝʥʪʦʚ, ʠʟ ʥʠʭ ʫʤʝʨʣʠ 1728 ʙʦʣʴʥʳʭ ʄʄ ʠʣʠ 

ʜʨʫʛʠʤʠ ʧʣʘʟʤʦʢʣʝʪʦʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʄ ʩʦʩʪʘʚʠʣ 2,00 

ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. ʉʧʫʩʪʷ ʯʝʨʝʟ 10 ʣʝʪ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʄʄ 

ʩʦʩʪʘʚʠʣʘ 2,78 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʘ ʚʧʝʨʚʳʝ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ 4 075 ʩʣʫʯʘʝʚ, 

ʫʤʝʨʣʠ 2587 ʧʘʮʠʝʥʪʦʚ. ʄʄ ʩʨʘʚʥʠʪʝʣʴʥʦ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʚʦʟʨʘʩʪ 55ï75  ʣʝʪ, ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ 70 ʣʝʪ [1].  

ʉʨʝʜʠ ʣʠʮ ʤʦʣʦʞʝ 30 ʣʝʪ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ çʦʤʦʣʦʞʝʥʠʶè ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʨʘʙʦʪʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʄʄ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʪʦʣʴʢʦ 37% ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ 

ʤʦʣʦʞʝ 65 ʣʝʪ, ʪʦʛʜʘ ʢʘʢ, ʫ 26% ʣʠʮ ʄʄ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 65ï74  ʛʦʜʘ, ʘ ʫ 37% ð ʚ 

75 ʣʝʪ ʠ ʩʪʘʨʰʝ [7].  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 1, ʥʘʠʙʦʣʴʰʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʄʄ ʦʪʤʝʯʘʝʪʩʷ ʩʨʝʜʠ ʞʠʪʝʣʝʡ 

ɽʚʨʦʧʳ. ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʄ 

ʦʪʣʠʯʘʶʪʩʷ ʫ ʣʶʜʝʡ ʨʘʟʣʠʯʥʳʭ ʨʘʩ. ʊʘʢ, ʩʨʝʜʠ ʘʬʨʦʘʤʝʨʠʢʘʥʮʝʚ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʄʄ ʩʦʩʪʘʚʣʷʝʪ 6,7ï10,2 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ, ʘ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʝʣʦʡ ʨʘʩʳ 

ʥʘʤʥʦʛʦ ʥʠʞʝ, ʪʦ ʝʩʪʴ, 3,2ï4,7 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ [8ï10].  

ɺ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ɸ. ɸ. ʌʠʣʴʯʝʥʢʦʚʘ ʧʦʜʯʝʨʢʥʫʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʛʦʜ ʚ ʤʠʨʝ 

ʚʧʝʨʚʳʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 750 ʪʳʩ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ [11]. ʇʦ ʜʨʫʛʠʤ ʜʘʥʥʳʤ, 
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ʝʞʝʛʦʜʥʦ ʚʳʷʚʣʷʝʪʩʷ ʦʢʦʣʦ 2 ʪʳʩ ʯʝʣʦʚʝʢ ʄʄ ʠ ʩʪʦʣʴʢʦ ʞʝ ʧʦʛʠʙʘʝʪ [12]. ɺ ʩʪʨʘʥʘʭ ʉʅɻ 

ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʄ ʩʦʩʪʘʚʣʷʝʪ 2,0ï3,0 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ. ɺ ʉʐɸ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʄʄ ʩʦʩʪʘʚʣʷʝʪ 5ï10 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ ʯʝʣʦʚʝʢ ʚ ʛʦʜ. 

 
 

ʈʠʩʫʥʦʢ 1. ɽʞʝʛʦʜʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʦʡ, ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ 

 

ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʦʙʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʄ ʚ ʂʠʪʘʝ ʩʦʩʪʘʚʣʷʶʪ 6,88 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ 

(95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ = 5,75ï8,00) ʠ 1,60 ʥʘ 100 ʪʳʩ ʯʝʣʦʚʝʢʦ-ʣʝʪ (1,28ï1,92), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [13]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ (7,89 ʧʨʦʪʠʚ 5,79; ʨ<0,05) ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (1,84 ʧʨʦʪʠʚ 1,30; ʨ<0,05) 

ʄʄ ʙʳʣʠ ʚʳʰʝ ʫ ʤʫʞʯʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ. ʇʦ ʩʚʝʜʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʄʄ ʧʨʝʦʙʣʘʜʘʶʪ ʞʝʥʱʠʥʳ [7].  

ʉ. ɻ. ɹʦʣʦʪʠʥ ʠ ʩʦʘʚʪ. (2019) ʠʟʫʯʠʣʠ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʄʄ ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʄʄ ʧʦ 

ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2019 ʛ. ʩʦʩʪʘʚʠʣʘ 3,23 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ ʚ 

ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019 ʛ. ʧʨʝʦʙʣʘʜʘʣʠ ʛʦʨʦʜʩʢʠʝ ʞʠʪʝʣʠ ð 61,32% [7].  

ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʚ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʄʄ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʮʠʝʥʪʳ ʚ 

ʚʦʟʨʘʩʪʝ 60ï74  ʣʝʪ, ʘ ʚ ʛʝʥʜʝʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʣʠʮʘ ʞʝʥʩʢʦʛʦ ʧʦʣʘ [7].  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʄʄ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʩʨʝʜʠ 

ʞʝʥʱʠʥ, ʯʝʤ ʤʫʞʯʠʥ. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅ. ɺ. ʉʢʚʦʨʮʦʚʦʡ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [14]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʵʪʦʡ ʨʘʙʦʪʳ ʩʨʝʜʥʷʷ ʨʝʛʠʩʪʨʠʨʫʝʤʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʄʄ ʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,6 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ 

2,4 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ. ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʄʄ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʩʷ ʩ 2,8 ʜʦ 13,8 

ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ ʯʝʣʦʚʝʢ ʚ ʛʦʜ (ʚ 4,9 ʨʘʟʘ) [14].  

ʇʦ ʦʪʯʝʪʘʤ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ ɻɹʋɿ çɻʂɹ ʠʤ. ʉ. ʇ. ɹʦʪʢʠʥʘè ɼɿʄ ʩʨʝʜʠ 3942 ʧʘʮʠʝʥʪʦʚ ʩ 

ʘʢʪʠʚʥʦʡ ʄʄ ʙʳʣʦ 1707 (43%) ʤʫʞʯʠʥ ʠ 2241 (57%) ʞʝʥʱʠʥʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʚʧʝʨʚʳʝ 

ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʡ ʄʄ ʚ ʛʦʜ ʟʘ ʧʝʨʠʦʜ ʩ 2009 (n, 219) ʧʦ 2018 ʛ. (n, 385) ʚʦʟʨʦʩʣʦ ʥʘ 

75,8% [15].  

ɺ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ 

ʯʠʩʣʝʥʥʦʩʪʴ ʞʝʥʱʠʥ ʧʨʝʚʘʣʠʨʫʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ [2].  

ɺ. ɺ. ɺʦʡʮʝʭʦʚʩʢʠʡ ʠ ʊ. ʖ. ʂʫʯʝʨʝʥʢʦ (2017) ʩʦʦʙʱʘʶʪ, ʯʪʦ ʟʘ 9 ʣʝʪ (2008-2016 ʛʛ.) ʚ 

1,2 1,3 1,4 1,8
2,47

5,9
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ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ʥʘ ʣʝʯʝʥʠʠ 

ʥʘʭʦʜʠʣʠʩʴ 100 ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʦʡ ʄʄ. ʄʠʝʣʦʤʘ G ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 

58 (58%), ɸ ð ʫ 20 (20%), ʤʠʝʣʦʤʘ ɹʝʥʩ-ɼʞʦʥʩʘ ʫ 12 (12%) ʠ ʥʝ ʩʝʢʨʝʪʠʨʫʶʱʘʷ ʤʠʝʣʦʤʘ ʫ 

10 ʧʘʮʠʝʥʪʦʚ (10%). ʋ 65 ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʜʠʬʬʫʟʥʦ-ʦʯʘʛʦʚʘʷ ʄʄ (65%), ʫ 

16 ʜʠʬʬʫʟʥʘʷ (16%), ʫ 15 ʤʥʦʞʝʩʪʚʝʥʥʦ-ʦʯʘʛʦʚʳʝ ʬʦʨʤʳ ʄʄ (15%) ʠ ʚ 4 ʩʣʫʯʘʷʭ (4%) ð 

ʩʦʣʠʪʘʨʥʘʷ ʧʣʘʟʤʘʮʠʪʦʤʘ [16]. 70 (70%) ʧʘʮʠʝʥʪʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʜʩʪʘʜʠʠ ɸ ʠ 30 (30%) ð ʩ 

ʥʘʣʠʯʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʧʦʜʩʪʘʜʠʷ ɺ). 

 

ʂʣʠʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤ r

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʄʄ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʨʘʩʪʘʥʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʧʫʙʣʠʢʘʮʠʠ ʄ. ɸ. ʄʠʭʘʣʝʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʥʘ 

ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʄʄ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʢʣʝʪʢʠ, ʬʦʨʤʠʨʫʷʩʴ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʚʳʟʳʚʘʶʪ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʨʘʟʨʫʰʝʥʠʝ ʢʦʩʪʝʡ ʨʝʙʝʨ, ʧʦʟʚʦʥʦʯʥʠʢʘ, ʯʝʨʝʧʘ, ʪʘʟʘ, ʘ ʪʘʢʞʝ 

ʧʣʝʯʝʚʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʢʦʩʪʝʡ [17]. ʆʪ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʦʧʫʭʦʣʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʄʄ ʤʦʞʝʪ ʧʨʦʡʪʠ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʠ ʜʘʞʝ ʣʝʪ. ɿʜʝʩʴ ʩʪʦʠʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʄʄ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʝʧʝʥʴʶ ʥʘʨʫʰʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ, 

ʩʦʜʝʨʞʘʥʠʝʤ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʄ-ʧʨʦʪʝʠʥʘ, ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ, 

ʥʘʣʠʯʠʝʤ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʣʠʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʩʪʷʭ ʩʢʝʣʝʪʘ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʧʣʦʩʢʠʭ) ʠ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʯʝʢ [18]. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʨʘʟʚʠʚʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʧʣʦʩʢʠʭ ʢʦʩʪʷʭ (ʯʝʨʝʧ, ʨʝʙʨʘ, ʛʨʫʜʠʥʘ, ʢʦʩʪʠ ʪʘʟʘ, ʧʦʟʚʦʥʦʯʥʠʢ) ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ð ʚ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʣʦʩʢʠʝ 

ʢʦʩʪʠ ʦʙʨʘʟʦʚʘʥʳ ʜʚʫʤʷ ʪʦʥʢʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʢʦʤʧʘʢʪʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʫʙʯʘʪʦʝ ʚʝʱʝʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʢʨʘʩʥʳʡ ʢʦʩʪʥʳʡ ʤʦʟʛ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʨʘʩʥʳʡ ʢʦʩʪʥʳʡ ʤʦʟʛ ʩʦʩʪʦʠʪ ʠʟ ʨʝʪʠʢʫʣʷʨʥʦʡ 

ʪʢʘʥʠ ʠ, ʢʘʢ ʦʨʛʘʥ ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʧʨʦʜʫʮʠʨʫʝʪ ʧʨʠʤʝʨʥʦ 25 ʤʣʥ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʩʝʢʫʥʜʫ. 

ɺʝʜʫʱʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʴ ʚ ʢʦʩʪʷʭ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʤʠʝʣʦʤʥʳʤʠ ʢʣʝʪʢʘʤʠ. ɹʦʣʴ ʣʦʢʘʣʠʟʫʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ 

ʧʦ ʭʦʜʫ ʧʦʨʘʞʝʥʥʳʭ ʧʦʟʚʦʥʢʦʚ, ʨʝʙʝʨ, ʚ ʦʙʣʘʩʪʠ ʢʦʩʪʝʡ ʪʘʟʘ. ʇʦ ʜʘʥʥʳʤ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʄʄ ʥʝʨʝʜʢʦ ʥʘʯʠʥʘʝʪʩʷ ʚʥʝʟʘʧʥʦ, ʨʝʟʢʠʤʠ ʙʦʣʷʤʠ ʚ ʢʦʩʪʷʭ ʧʦ ʪʠʧʫ ʦʩʪʨʦʛʦ ʨʘʜʠʢʫʣʠʪʘ ʠʣʠ 

ʩʧʦʥʪʘʥʥʳʤ ʧʝʨʝʣʦʤʦʤ ʦʜʥʦʡ ʠʟ ʢʦʩʪʝʡ. ʇʦʜʦʙʥʳʡ ʜʝʙʶʪ ʄʄ ʦʪʤʝʯʘʝʪʩʷ ʫ 29ï54% 

ʧʘʮʠʝʥʪʦʚ [19]. ɺʳʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ: ʦʪ ʤʠʛʨʠʨʫʶʱʠʭ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʤʝʥʝ ʧʦʣʦʞʝʥʠʷ ð ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʦ ʥʝʩʪʝʨʧʠʤʳʭ, ʨʝʟʢʦ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʜʚʠʞʝʥʠʷ ð ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ. ʅʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʝʣʦʤʳ ʢʦʩʪʝʡ. ɼʣʷ ʄʄ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ ʣʠʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ. ʇʦ ʤʝʨʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʄʄ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʢʨʦʚʴ ʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʨʘʟʚʝʨʥʫʪʘʷ ʩʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʜʘʥʥʳʤ, ʄʄ ʯʘʩʪʦ ʜʝʙʶʪʠʨʫʝʪ ʩ 

ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʝʡ, ʜʠʩʬʫʥʢʮʠʝʡ ʧʦʯʝʢ ʠ ʘʥʝʤʠʝʡ [20ï22].  

ʋʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʦʩʪʝʦʢʣʘʩʪʦʚ ʠ ʧʦʜʘʚʣʝʥʠʝ ʦʩʪʝʦʙʣʘʩʪʦʚ ʩʣʫʞʘʪ ʧʨʠʯʠʥʦʡ 

ʨʝʟʦʨʙʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʈʘʟʨʫʰʝʥʠʝ ʢʦʩʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʢʘʣʴʮʠʷ ʠʟ ʜʝʧʦ 

(ʢʦʩʪʴ) ʠ ʨʘʟʚʠʪʠʶ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ. ʂʦʩʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʠ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ [23]. ɼʣʠʪʝʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʬʫʥʢʮʠʡ ʠ ʥʘʨʫʰʝʥʠʝ ʜʳʭʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ 

ʧʝʨʝʣʦʤʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ ʧʘʮʠʝʥʪʘ ʚ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʜʠʘʛʥʦʟʘ ʄʄ ʚʳʷʚʣʷʶʪʩʷ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʣʦʩʢʠʭ ʢʦʩʪʝʡ. ʇʨʠ ʄʄ 

ʙʦʣʠ ʚ ʢʦʩʪʷʭ ʥʝʨʝʜʢʦ ʥʘʯʠʥʘʶʪʩʷ ʚʥʝʟʘʧʥʦ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʦʪʜʝʣʝ ʩʢʝʣʝʪʘ ʠʣʠ ʩʧʦʥʪʘʥʥʳʤ 
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ʧʝʨʝʣʦʤʦʤ ʦʜʥʦʡ ʠʟ ʢʦʩʪʝʡ. ɺʩʣʝʜʩʪʚʠʝ ʣʠʟʠʩʘ ʢʦʩʪʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, 

ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʣʘʙʦʩʪʴʶ, ʪʦʰʥʦʪʦʡ, ʨʚʦʪʦʡ ʠ ʟʘʧʦʨʘʤʠ. ʇʦʯʝʯʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ 

ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ ʷʚʣʷʝʪʩʷ ʧʦʣʠʫʨʠʷ. ʅʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʧʨʠ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ 

ʬʠʢʩʠʨʫʶʪʩʷ ʫʜʣʠʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ QRS ʠ ʟʫʙʮʘ ʊ, ʫʢʦʨʦʯʝʥʠʝ ʠʥʪʝʨʚʘʣʘ Q-T ʠ ʩʝʛʤʝʥʪʘ S-T, 

ʟʘʤʝʜʣʝʥʠʝ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚʧʣʦʪʴ ʜʦ ʙʣʦʢʘʜʳ [24]. ʇʨʠʤʝʨʥʦ ʚ 10ï20% 

ʩʣʫʯʘʝʚ ʄʄ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ ʠ ʚʳʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦ ʧʨʠ ʧʣʘʥʦʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ. 

ʋ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʝʦʙʲʷʩʥʠʤʘʷ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ, ESR Erythrocyte Sedimentation Rate) ʠ/ʠʣʠ ʧʨʦʪʝʠʥʫʨʠʷ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ 

ʠ ʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʤʘʩʢʘʭ ʄʄ, ʪʘʢʠʭ ʢʘʢ: ʪʨʘʥʟʠʪʦʨʥʳʝ ʠʰʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ, ʧʦʪʝʨʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ, ʧʘʨʝʟʳ ʠ ʧʘʨʘʧʣʝʛʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, 

ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʥʝʡʨʦʧʘʪʠʷ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʪʘʟʦʚʳʭ ʦʨʛʘʥʦʚ. ʅʝʨʝʜʢʦ ʧʝʨʚʳʤʠ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʄʄ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʝʥʩʦʨʥʳʝ ʥʝʡʨʦʧʘʪʠʠ (ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ 

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ), ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ (ʩʠʥʜʨʦʤ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ), ʘ ʪʘʢʞʝ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ 

ʩʝʥʩʦʤʦʪʦʨʥʘʷ ʥʝʡʨʦʧʘʪʠʷ ʧʦ ʪʠʧʫ çʯʫʣʢʠ-ʧʝʨʯʘʪʢʠè [25]. ʋ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʄʄ ʤʦʛʫʪ ʦʪʤʝʯʘʪʴʩʷ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʝʪʯʘʪʢʫ ʛʣʘʟ, ʪʨʦʤʙʦʟ ʮʝʥʪʨʘʣʴʥʦʡ ʚʝʥʳ ʩʝʪʯʘʪʢʠ 

ʠʣʠ ʝʝ ʚʝʪʚʝʡ, ʥʦʩʦʚʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʪʨʦʤʙʦʟ ʛʣʫʙʦʢʠʭ ʚʝʥ, ʩʠʥʜʨʦʤ ʈʝʡʥʦ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʩʠʥʜʨʦʤʘ ʛʠʧʝʨʚʷʟʢʦʩʪʠ ʢʨʦʚʠ. 

ʉʦʛʣʘʩʥʦ ʥʝʜʘʚʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ ʩ ʧʦʤʦʱʴʶ ʪʘʣʠʜʦʤʠʜʘ 

ʠʣʠ ʣʝʥʘʣʠʜʦʤʠʜʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥʦʤ ʠ/ʠʣʠ ʭʠʤʠʦʪʝʨʘʧʠʝʡ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 

ʚʝʥʦʟʥʳʭ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ [26]. ʊʘʢ, ʧʨʠ ʄʄ ʯʘʩʪʦʪʘ ʩʣʫʯʘʝʚ ʚʝʥʦʟʥʳʭ 

ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 58% ʫ ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʞʠʤʝ 

ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ [27]. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʦʪʘ ʩʣʫʯʘʝʚ ʚʝʥʦʟʥʳʭ 

ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʡ ʄʄ, ʯʝʤ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʮʠʜʠʚʦʤ ʦʧʫʭʦʣʠ ʠʣʠ ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʄʄ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʪʝʯʝʥʠʷ, 

ʧʦʣʫʯʘʶʱʠʭ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʣʝʯʝʥʠʷ [28]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʨʛʘʥʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʝʤ ʪʢʘʥʝʡ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ CRAB:  

C (Calcium) ð ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ (ʢʘʣʴʮʠʡ > 2,75 ʤʤʦʣʴ/ʣ ʠʣʠ ʥʘ 0,25 ʤʤʦʣʴ/ʣ ʚʳʰʝ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ);  

R (Renal) ð ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ (ʢʨʝʘʪʠʥʠʥ ʚ ʩʳʚʦʨʦʪʢʝ > 2 ʤʛ/ʜʣ, ʠʣʠ > 

173 ʤʤʦʣʴ/ʣ);  

ɸ (Anaemia) ð ʥʦʨʤʦʭʨʦʤʥʘʷ, ʥʦʨʤʦʮʠʪʘʨʥʘʷ ʘʥʝʤʠʷ (ʛʝʤʦʛʣʦʙʠʥ < 100 ʛ/ʣ ʠʣʠ ʥʘ 

20 ʛ/ʣ ʤʝʥʴʰʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ);  

ɺ (Bone) ð ʧʦʨʘʞʝʥʠʝ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ (ʦʯʘʛʠ ʣʠʟʠʩʘ, ʪʷʞʝʣʘʷ ʦʩʪʝʦʧʝʥʠʷ, 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʣʦʤʳ, ʢʦʤʧʨʝʩʩʠʷ ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ ʚʳʩʦʪʳ). 

ʊʨʘʜʠʮʠʦʥʥʦ ʨʘʟʣʠʯʘʶʪ I, II, III ʩʪʘʜʠʠ ʄʄ, ʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʪʘʢʞʝ A 

ʠ B ʧʦʜʩʪʘʜʠʠ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʪʘʜʠʠ ʄʄ ʫʯʠʪʳʚʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʜʠʩʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ (ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ, ʢʨʝʘʪʠʥʠʥʘ, ʢʘʣʴʮʠʷ, ʘʣʴʙʫʤʠʥʘ, b2-

ʤʠʢʨʦʛʣʦʙʫʣʠʥʘ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ G ʠ ɸ, ʘ ʪʘʢʞʝ ʙʝʣʢʘ ɹʝʥʩ-ɼʞʦʥʩʘ ʚ ʤʦʯʝ). ʋ ʣʠʮ ʩ ʄʄ ʚ 

ʤʦʯʝ ʚʩʝʛʜʘ ʚʳʷʚʣʷʝʪʩʷ ʙʝʣʦʢ ɹʝʥʩ-ɼʞʦʥʩʘ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʠ ʄʄ ʧʘʨʘʧʨʦʪʝʠʥ 

ɹʝʥʩ-ɼʞʦʥʩʘ ʥʝ ʩʦʜʝʨʞʠʪ ʪʷʞʝʣʳʭ ʮʝʧʝʡ. ɺʳʷʚʣʷʷʩʴ ʚ ʤʦʯʝ, ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʥ ʤʦʞʝʪ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ɹʝʣʦʢ ɹʝʥʩ-ɼʞʦʥʩʘ ʚʳʧʘʜʘʝʪ ʚ ʦʩʘʜʦʢ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʤʦʯʠ ʜʦ 50ï60 Áʉ, ʘ 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʢʠʧʷʯʝʥʠʠ ï ʨʘʩʪʚʦʨʷʝʪʩʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʉʆʕ. ʀʟʙʳʪʦʯʥʘʷ ʩʝʢʨʝʮʠʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʙʝʣʢʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 

ʩʳʚʦʨʦʪʢʝ. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʛʠʧʝʨʧʨʦʪʝʠʥʝʤʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʛʠʧʝʨʛʣʦʙʫʣʠʥʝʤʠʝʡ ʠ 

ʩʦʯʝʪʘʝʪʩʷ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʙʫʤʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɻʠʧʦʘʣʴʙʫʤʠʥʝʤʠʷ 
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ʚʳʷʚʣʷʝʪʩʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʄʄ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʘʨʫʰʝʥʠʷ ʙʝʣʦʢ-ʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʝʨʠ ʘʣʴʙʫʤʠʥʦʚ ʩ ʤʦʯʦʡ. ɺ ʩʚʷʟʠ ʩ ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʝʡ, 

ʘʥʝʤʠʝʡ, ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ, ʘ ʪʘʢʞʝ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʦʥʦʢʣʦʥʦʚʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʣʢʘ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʛʫʤʦʨʘʣʴʥʦʤ ʠʤʤʫʥʠʪʝʪʝ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʃʠʮʘ ʩ ʄʄ ʯʘʩʪʦ ʧʦʜʚʝʨʞʝʥʳ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʧʦʵʪʦʤʫ ʧʦʧʘʜʘʶʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʠʥʬʝʢʮʠʦʥʠʩʪʦʚ. ɺʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʧʨʦʷʚʣʷʷʩʴ 

ʦʩʣʦʞʥʝʥʠʷʤʠ ʚ ʚʠʜʝ ʧʥʝʚʤʦʥʠʡ [29ï30]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʧʘʮʠʝʥʪʦʚ 

ʄʄ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʙʫʩʣʦʚʣʝʥʘ ʘʢʪʠʚʠʟʘʮʠʝʡ ʵʥʜʦʛʝʥʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʆʩʦʙʝʥʥʦ ʧʦʜʦʙʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʳʩʦʢʦʜʦʟʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ 

ʠʣʠ ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. ʋ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ 

ʩʨʝʜʠ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʩʪʦʷʪ ʠʥʬʝʢʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. ʀʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʄʄ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʷʞʝʣʷʷ ʩʦʩʪʦʷʥʠʝ 

ʧʘʮʠʝʥʪʘ. ɼʘʞʝ ʘʜʝʢʚʘʪʥʘʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʠ/ʠʣʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʥʝ ʚʩʝʛʜʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʫʧʠʨʦʚʘʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʠʟ ʌɻɹʋ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ 

ʛʝʤʘʪʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʩʩʣʝʜʦʚʘʣʠ ʩʪʨʫʢʪʫʨʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʨʘʟʚʠʪʠʝ ʫ 156 ʧʘʮʠʝʥʪʦʚ ʄʄ ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ [30]. ʄʝʜʠʘʥʘ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 26 ʜʥʝʡ, ʧʝʨʚʳʡ ʢʫʨʩ 

ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʚʢʣʶʯʘʣ ʧʨʝʧʘʨʘʪ ʙʦʨʪʝʟʦʤʠʙ. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ, ʠʥʬʝʢʮʠʦʥʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʨʘʟʚʠʣʠʩʴ ʫ 77 (49,4%) ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʦʡ ʄʄ, ʠʟ ʥʠʭ ʫ 

29 (37,7%) ð ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ, ʫ 48 (62,3%) ð ʚʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʫ 47 (61%) ʧʘʮʠʝʥʪʦʚ, ʫ 30 (39%) 

ʧʨʦʪʝʢʘʣʠ ʩ ʧʦʨʘʞʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʦʚ. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʩʨʝʜʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʟʘʥʠʤʘʣʠ ʧʥʝʚʤʦʥʠʠ (62,3%), ʟʘʪʝʤ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ (27,3%) ʠ ʛʝʨʧʝʩʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ (24,7%). ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ 

ʣʝʪʘʣʴʥʦʩʪʴ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʩʦʩʪʘʚʠʣʘ 1,9% ʧʦ ʧʨʠʯʠʥʝ ʧʥʝʚʤʦʥʠʠ 

ʠ ʦʩʪʨʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʢʦʛʦʨʪʝ ʧʘʮʠʝʥʪʦʚ ʄʄ ʬʘʢʪʦʨʘʤʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ, ʙʳʣʠ III ʩʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʷʞʝʣʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʝʨʝʚʦʜ ʠʟ ʜʨʫʛʦʛʦ ʩʪʘʮʠʦʥʘʨʘ, 

ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ [30]. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʘʥʝʤʠʠ ʫ ʣʠʮ 

ʩ ʄʄ ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʤʝʱʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʛʝʤʦʧʦʵʟʘ ʦʧʫʭʦʣʝʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ð ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʝʢʨʝʮʠʝʡ ʦʧʫʭʦʣʴʶ ʬʘʢʪʦʨʦʚ, ʧʦʜʘʚʣʷʶʱʠʭ ʧʨʦʣʠʬʝʨʘʮʠʶ ʥʦʨʤʘʣʴʥʳʭ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ð ʩ ʜʨʫʛʦʡ [31]. ʋʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʥʦʡ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʨʠʪʨʦʠʜʥʳʭ ʢʣʝʪʦʢ [32]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʥʝʤʠʠ ʧʨʠ ʄʄ ʠʛʨʘʶʪ ʨʦʣʴ ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ ʢʘʢ ʦʩʣʘʙʣʝʥʠʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʵʨʠʪʨʦʠʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ 

ʩʠʛʥʘʣʳ, ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 

ʵʨʠʪʨʦʧʦʵʪʠʥʘ, ʛʝʤʦʜʠʣʶʮʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʧʣʘʟʤʳ ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʣʠʯʠʷ ʧʘʨʘʧʨʦʪʝʠʥʦʚ, ʥʘʨʫʰʝʥʠʝ ʫʪʠʣʠʟʘʮʠʠ ʞʝʣʝʟʘ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʜʝʬʠʮʠʪ ʞʝʣʝʟʘ), ʘ 

ʪʘʢʞʝ ʚʳʪʝʩʥʝʥʠʝ ʢʣʝʪʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʦʧʫʭʦʣʝʚʳʤʠ, ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʢʣʝʪʦʢ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʮ ʵʨʠʪʨʦʠʜʥʦʛʦ ʨʷʜʘ [33]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʘʥʝʤʠʠ ʧʨʠ ʄʄ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʧʨʦʜʫʢʮʠʝʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʜʘʚʣʷʶʪ ʵʨʠʪʨʦʧʦʵʟ ʠ ʩʥʠʞʘʶʪ ʩʠʥʪʝʟ ʵʨʠʪʨʦʧʦʵʪʠʥʘ ʧʝʨʠʪʫʙʫʣʷʨʥʳʤʠ ʢʣʝʪʢʘʤʠ 

ʢʘʥʘʣʴʮʝʚ ʧʦʯʝʢ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʜʝʙʶʪʝ ʄʄ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʚʳʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʫ 20ï30% ʧʘʮʠʝʥʪʦʚ [34]. ɺ ʧʫʙʣʠʢʘʮʠʠ ʉ. ʉ. ɹʝʩʩʤʝʣʴʮʝʚʘ (2013) 
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ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʧʨʠ ʄʄ [35]. 

ʊʘʢ, ʢʣʝʪʢʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʠʟʙʳʪʦʯʥʦ ʩʝʢʨʝʪʠʨʫʶʪ ʣʝʛʢʠʝ ʮʝʧʠ 

(Immunoglobulin light chains). ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʣʝʢʫʣʳ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ G 

ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʣʝʛʢʠʭ ʠ ʜʚʫʭ ʪʷʞʝʣʳʭ ʮʝʧʝʡ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʉʠʥʠʤ ʮʚʝʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʝ ʪʷʞʝʣʳʝ ʮʝʧʠ, ʩʦʝʜʠʥʝʥʥʳʝ ʜʠʩʫʣʴʬʠʜʥʳʤʠ 

ʩʚʷʟʷʤʠ ʩ ʣʝʛʢʠʤʠ ʮʝʧʷʤʠ (ʦʙʦʟʥʘʯʝʥʳ ʟʝʣʝʥʳʤ). ʇʦʢʘʟʘʥʳ ʢʦʥʩʪʘʥʪʥʳʡ (C) ʠ ʚʘʨʠʘʙʝʣʴʥʳʡ (V) 

ʜʦʤʝʥʳ 

 

ʃʝʛʢʠʝ ʮʝʧʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʠʤʝʶʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʦʢʦʣʦ 28 ʢɼʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʪʠʧʘʤʠ: ʣʷʤʙʜʘ (lambda, ɚ) ʮʝʧʠ (1, 2, 3, ʠ 4) ʠ ʢʘʧʧʘ (kappa, ə) ʮʝʧʠ 

(ʪʦʣʴʢʦ ʦʜʠʥ ʪʠʧ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʣʝʛʢʠʭ ʮʝʧʝʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʟʘʚʠʩʠʪ ʦʪ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʠʭ ʧʨʦʜʫʢʮʠʝʡ ʠ ʩʢʦʨʦʩʪʴʶ ʚʳʚʝʜʝʥʠʷ. ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʚʝʜʝʥʠʝ ʣʝʛʢʠʭ 

ʮʝʧʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʯʢʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʣʝʛʢʠʝ ʮʝʧʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ 

ʢʣʫʙʦʯʢʦʚʳʡ ʙʘʨʴʝʨ, ʧʦʣʥʦʩʪʴʶ ʨʝʘʙʩʦʨʙʠʨʫʶʪʩʷ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʝʪʘʙʦʣʠʟʤʫ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʢʘʥʘʣʴʮʘʭ ʧʦʯʝʢ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ ʛʠʧʝʨʧʨʦʜʫʢʮʠʷ ʣʝʛʢʠʭ ʮʝʧʝʡ ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʠʩʬʫʥʢʮʠʠ ʧʦʯʝʢ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʠʭ ʚ ʢʨʦʚʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʣʝʛʢʠʭ ʮʝʧʝʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʨʦʚʦʮʠʨʫʶʪ ʧʦʚʨʝʞʜʝʥʠʝ ʢʘʥʘʣʴʮʝʚ 

ʠ ʟʘʧʫʩʢʘʶʪ ʤʝʭʘʥʠʟʤʳ ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʬʠʙʨʦʟʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʦʮʝʥʢʫ ʫʨʦʚʥʷ 

ʣʝʛʢʠʭ ʮʝʧʝʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʨʘʥʥʝʡ 

ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʄʄ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʧʧʘ/ʣʷʤʙʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʄʄ [36]. ʅʦʨʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ 

ʢʘʧʧʘ/ʣʷʤʙʜʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,26 ʜʦ 1,65 [37]. ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʢʘʧʧʘ/ʣʷʤʙʜʘ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʟʙʳʪʦʢ ʦʜʥʦʡ ʠʟ ʥʠʭ ʠ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʤʘʨʢʝʨʦʤ ʧʨʦʣʠʬʝʨʘʮʠʠ ʦʧʫʭʦʣʝʚʦʛʦ ʢʣʦʥʘ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. ʊʘʢ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʢʘʧʧʘ/ʣʷʤʙʜʘ, ʥʝ 

ʜʦʩʪʠʛʘʶʱʝʝ 0,26, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʣʷʤʙʜʘ-ʮʝʧʝʡ. ʊʦʛʜʘ ʢʘʢ, 

ʩʦʦʪʥʦʰʝʥʠʝ, ʧʨʝʚʳʰʘʶʱʝʝ 1,65 ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʢʘʧʧʘ-ʮʝʧʝʡ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠʟ ʈʆʅʎ ʠʤʝʥʠ ʅ. ʅ. ɹʣʦʭʠʥʘ ʈɸʄʅ, ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʯʠʪʘʶʪ ʢʘʧʧʘ-ʩʚʦʙʦʜʥʳʝ ʣʝʛʢʠʝ ʮʝʧʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʘʨʠʘʥʪʦʤ 

ʙʦʣʝʟʥʠ ʢʘʧʧʘ, ʧʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʣʷʤʙʜʘ-ʩʚʦʙʦʜʥʳʝ ʣʝʛʢʠʝ ʮʝʧʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʥʝ 

ʚʦʚʣʝʯʝʥʥʳʝ. ʃʷʤʙʜʘ-ʩʚʦʙʦʜʥʳʝ ʣʝʛʢʠʝ ʮʝʧʠ ʨʘʩʮʝʥʠʚʘʶʪ ʢʘʢ ʚʦʚʣʝʯʝʥʥʳʝ ʧʨʠ ʩʝʢʨʝʮʠʠ 

ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʙʝʣʢʘ ʣʷʤʙʜʘ, ʧʨʠ ʵʪʦʤ ʥʝ ʚʦʚʣʝʯʝʥʥʳʤʠ ʩʯʠʪʘʶʪ ʢʘʧʧʘ-ʩʚʦʙʦʜʥʳʝ ʣʝʛʢʠʝ 

ʮʝʧʠ [37]. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʛʢʠʭ ʮʝʧʝʡ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ ʚ ʩʳʚʦʨʦʪʢʝ 
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ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʝʪ: kappa, 10 (1,6ï15,2) ʤʢʛ/ʤʣ, ʘ lambda, 3 (0,4ï4,2) ʤʢʛ/ʤʣ [36]. ʅʦʨʤʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʣʝʛʢʠʭ ʮʝʧʝʡ (kappa ʠ lambda) ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ ʚ ʤʦʯʝ ʩʯʠʪʘʶʪʩʷ 2,96Ñ1,84 

ʤʢʛ/ʤʣ ʠ 1,07Ñ0,69 ʤʢʛ/ʤʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [36].  

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʠ ʄʄ ʢʣʦʥʘʣʴʥʳʝ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʧʨʦʜʫʮʠʨʫʶʪ ʧʘʨʘʧʨʦʪʝʠʥ (ʤʦʥʦʢʣʦʥʘʣʴʥʳʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʦʣʥʫʶ ʤʦʣʝʢʫʣʫ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ 2 ʣʝʛʢʠʭ ʮʝʧʝʡ (ʢʘʧʧʘ ʠʣʠ ʣʷʤʙʜʘ) 

ʠ ʜʚʫʭ ʪʷʞʝʣʳʭ ʮʝʧʝʡ. ʇʨʠ ʢʣʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʫʶʪ 

ʠʥʪʘʢʪʥʳʡ ʧʘʨʘʧʨʦʪʝʠʥ ʦʜʥʦʛʦ ʠʟʦʪʠʧʘ ʣʝʛʢʦʡ (ʢʘʧʧʘ ʠʣʠ ʣʷʤʙʜʘ) ʠ ʪʷʞʝʣʦʡ ʮʝʧʠ, ʭʦʪʷ ʠʭ 

ʩʠʥʪʝʟ ʚ ʢʣʝʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʚʷʟʘʥʥʳʭ 

ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʧʦʧʘʜʘʝʪ ʚ ʩʳʚʦʨʦʪʢʫ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʘʭ [38].  

ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʥʘʨʫʰʝʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʠʥʪʝʟʘ ʣʝʛʢʠʭ ʮʝʧʝʡ ʠ 

ʪʷʞʝʣʳʭ ʮʝʧʝʡ ʚ ʤʠʝʣʦʤʥʦʡ ʢʣʝʪʢʝ ʧʨʠ ʄʄ ʩ ʠʥʪʘʢʪʥʳʤ ʧʘʨʘʧʨʦʪʝʠʥʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ (ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʛʥʦʟ ʠ ʦʮʝʥʢʘ ʣʝʯʝʥʠʷ ʄʄ) [38]. ʅʝʩʢʦʣʴʢʦ ʣʝʪ 

ʥʘʟʘʜ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʛʨʫʧʧʘ ʧʦ ʠʟʫʯʝʥʠʶ ʄʄ (International Myeloma Working Group ð 

IMWG) ʨʘʟʨʘʙʦʪʘʣʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʘʥʘʣʠʟʫ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʧʨʠ ʄʄ ʠ ʙʣʠʟʢʠʭ 

ʧʣʘʟʤʦʢʣʝʪʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʉʦʛʣʘʩʥʦ ʠʤ, ʥʘʨʫʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ 

ʮʝʧʝʡ ʢʘʧʧʘ/ʣʷʤʙʜʘ ʩʳʚʦʨʦʪʢʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʨʠʪʝʨʠʝʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʤʠʝʣʦʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʄ-ʛʨʘʜʠʝʥʪʘ ʚ ʩʳʚʦʨʦʪʢʝ ʠ/ʠʣʠ 

ʤʦʯʝ. ɸʥʦʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʢʘʧʧʘ/ʣʷʤʙʜʘ ʩʳʚʦʨʦʪʢʠ ʚ ʵʪʠʭ 

ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʨʘʩʮʝʥʠʚʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʙʝʣʢʘ [39].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʚʦʙʦʜʥʳʝ ʣʝʛʢʠʝ ʮʝʧʠ ʠʤʝʶʪ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʠʟ 

ʢʨʦʚʠ (ʜʣʷ ʮʝʧʝʡ ʪʠʧʘ ʢʘʧʧʘ ð 2ï4  ʯʘʩʘ, ʣʷʤʙʜʘ ð 3ï6 ʯʘʩʦʚ), ʧʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ ʠʭ ʫʨʦʚʥʷ 

ʚ ʩʳʚʦʨʦʪʢʝ ʧʨʠ ʩʝʨʠʡʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʥʥʝʛʦ ʤʘʨʢʝʨʘ 

ʦʪʚʝʪʘ ʥʘ ʪʝʨʘʧʠʶ ʫ ʣʠʮ ʩ ʄʄ [40]. ʇʨʠʤʝʨʥʦ ʫ 20% ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ ʩʝʢʨʝʪʠʨʫʝʤʳʡ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʡ ʙʝʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ ʣʝʛʢʠʤʠ ʮʝʧʷʤʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʚ ʩʳʚʦʨʦʪʢʝ ʮʝʥʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʥʦ ʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʝʨʘʧʠʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ [41]. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʚʳʰʝʫʧʦʤʷʥʫʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʠ ʄʄ ʩʚʦʙʦʜʥʳʝ ʣʝʛʢʠʝ ʮʝʧʠ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣʴʮʳ ʧʦʯʝʢ ʠ ʚʳʟʳʚʘʶʪ ʠʭ ʧʦʚʨʝʞʜʝʥʠʝ 

ʚʩʣʝʜʩʪʚʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ [35]. ʀʟʙʳʪʦʯʥʘʷ ʨʝʘʙʩʦʨʙʮʠʷ ʣʝʛʢʠʭ ʮʝʧʝʡ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʵʧʠʪʝʣʠʷ ʢʘʥʘʣʴʮʝʚ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʮʠʣʠʥʜʨʦʚ 

ʚʥʫʪʨʠ ʢʘʥʘʣʴʮʝʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʦʙʩʪʨʫʢʮʠʝʡ. ʃʘʙʦʨʘʪʦʨʥʦ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʪʝʠʥʫʨʠʷ (ʥʝʩʝʣʝʢʪʠʚʥʘʷ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʛʢʠʤʠ ʮʝʧʷʤʠ. ʋʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʦʪʝʠʥʫʨʠʷ ʟʘʧʫʩʢʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʪʢʘʥʠ ʠ ʘʢʪʠʚʠʨʫʝʪ ʣʦʢʘʣʴʥʫʶ 

ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʫʶ ʩʠʩʪʝʤʫ [42].  

ɺ ʨʘʟʚʠʪʠʝ ʜʠʩʬʫʥʢʮʠʠ ʧʦʯʝʢ ʧʨʠ ʄʄ ʚʥʦʩʷʪ ʚʢʣʘʜ ʪʘʢʞʝ ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ, 

ʛʠʧʝʨʫʨʠʢʝʤʠʷ, ʦʪʣʦʞʝʥʠʝ ʜʝʧʦʟʠʪʦʚ ʘʤʠʣʦʠʜʘ ʠ ʠʥʬʠʣʴʪʨʘʮʠʷ ʤʠʝʣʦʤʥʳʭ ʢʣʝʪʦʢ ʚ 

ʧʘʨʝʥʭʠʤʫ ʦʨʛʘʥʘ. ʇʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʫʩʠʣʝʥʥʳʤ ʨʘʩʧʘʜʦʤ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʫʩʠʣʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʣʦʞʝʥʠʶ ʢʨʠʩʪʘʣʣʦʚ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʢʘʥʘʣʴʮʝʚ, ʤʦʯʝʪʦʯʥʠʢʘʭ, 

ʫʨʝʪʨʝ [43].  

ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʨʝʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʄʄ, 

ʧʦʯʢʠ ʥʝ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʨʘʟʤʝʨʝ, ʘ ʥʘʧʨʦʪʠʚ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʣʠʮ ʩʪʘʨʰʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩ ʄʄ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʜʠʩʬʫʥʢʮʠʠ ʧʦʯʝʢ 
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ʠʤʝʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʢʦʤʦʨʙʠʜʥʳʝ ʧʘʪʦʣʦʛʠʠ, ʧʨʠʤʝʥʝʥʠʝ ʜʠʫʨʝʪʠʢʦʚ, ʥʝʩʪʝʨʦʠʜʥʳʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩ ʮʝʣʴʶ ʢʫʧʠʨʦʚʘʥʠʷ ʙʦʣʠ ʚ ʢʦʩʪʷʭ ʩʢʝʣʝʪʘ, ʚʚʝʜʝʥʠʝ 

ʚʥʫʪʨʠʚʝʥʥʳʭ ʢʦʥʪʨʘʩʪʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʝʥʠʝ ʮʠʪʦʩʪʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʙʠʩʬʦʩʬʦʥʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪʴʶ. 

ʇʦʨʘʞʝʥʠʝ ʧʦʯʝʢ ʧʨʠ ʄʄ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʦʪʝʠʥʫʨʠʝʡ ʠ ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 

ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ. ʅʝʨʝʜʢʦ ʄʄ ʧʨʦʪʝʢʘʝʪ ʘʪʠʧʠʯʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ 

ʨʝʚʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ [44].  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ɸ. ɺ. ʅʝʚʦʞʘʡ ʠ ʅ. ɼ. ʊʘʪʘʨʢʠʥʘ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʩʨʝʜʠ 85 ʧʘʮʠʝʥʪʦʚ ʩ 

ʄʄ 38 ʜʣʠʪʝʣʴʥʦ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʠ ʣʝʯʠʣʠʩʴ ʫ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ ʩʦʩʪʘʚʣʷʶʪ ʣʠʮʘ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫ ʥʠʭ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʳʡ ʨʘʜʠʢʫʣʠʪ, ʦʩʪʝʦʭʦʥʜʨʦʟ, ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, 

ʦʧʫʭʦʣʴ ʥʝʫʪʦʯʥʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ, ʨʝʞʝ, ʭʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ [19]. ʈʘʥʝʝ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʤʠʝʣʦʤʥʳʭ ʢʣʝʪʢʘʭ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʠʛʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʟʘʧʫʩʢʘʶʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʠ ʮʠʪʦʢʠʥʦʚ ʩʦ ʩʚʦʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʘʢʪʠʚʘʮʠʝʡ ʤʦʣʝʢʫʣ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ [45].  

ɺ ʯʘʩʪʥʦʩʪʠ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʤʦʣʝʢʫʣʳ ʘʜʛʝʟʠʠ ICAM-1 (Intercellular Adhesion 

Molecule 1), H-CAM (CD44/Hermes antigen), N-CAM (Neural Cell Adhesion Molecule) ʠ LFA-3 

(Lymphocyte Function-associated Antigen 3), ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʧʨʠʟʥʘʢʘʤʠ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʤʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ [46ï47].  

ɺ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʦʨʛʘʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʧʨʠ ʄʄ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʠʥʪʝʨʣʝʡʢʠʥ (IL) 6 ʠ ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ʘʣʴʬʘ (TNF-Ŭ). ʊʘʢ, ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ IL-6 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʦʩʪʝʦʢʣʘʩʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʜʘʚʣʷʷ 

ʦʩʪʝʦʙʣʘʩʪʳ [48]. ʇʨʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʄʄ ʮʠʪʦʢʠʥʳ, ʪʘʢʠʝ ʢʘʢ, TNF-Ŭ ʠ IL-6, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʠʤʫʣʷʮʠʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʤʠʝʣʦʤʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʮ. 

ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʨʝʮʝʧʪʦʨʘ IL-6 ʧʦʩʣʝ 

ʩʚʷʟʳʚʘʥʠʷ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʣʠʛʘʥʜʦʤ ʩʪʠʤʫʣʠʨʫʝʪ ʨʝʟʦʨʙʮʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [49]. ɺʤʝʩʪʝ 

ʩ ʪʝʤ IL-6 ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʦʩʪʝʦʙʣʘʩʪʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʪʠʤʫʣʷʮʠʠ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘ. ʌʘʢʪʦʨ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ (VEGF, Vascular Endothelial 

Growth Factor), ʩʚʷʟʳʚʘʷʩʴ ʩʦ ʩʚʦʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʝ ʦʩʪʝʦʢʣʘʩʪʦʚ, ʠʥʜʫʮʠʨʫʝʪ ʨʝʟʦʨʙʮʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʟʘ ʩʯʝʪ 

ʩʪʠʤʫʣʷʮʠʠ ʚʳʞʠʚʘʥʠʷ ʟʨʝʣʳʭ ʦʩʪʝʦʢʣʘʩʪʦʚ [50]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʥʛʠʦʛʝʥʝʟ, ʚʳʟʚʘʥʥʳʡ 

ʥʘʨʫʰʝʥʠʝʤ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʨʦ- ʠ ʘʥʪʠʘʥʛʠʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʨʦʩʪʘ ʦʧʫʭʦʣʠ, ʝʝ ʠʥʚʘʟʠʠ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ 

ʦʧʫʭʦʣʝʚʳʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʥʘʯʠʥʘʶʪ ʚʳʨʘʙʘʪʳʚʘʪʴ VEGF, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ [51ï52]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʪʦʢʠʥʦʚʳʝ 

ʤʝʭʘʥʠʟʤʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʄʄ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʩʪʘʥʦʚʷʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʢʪʦʤ ʫʩʠʣʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ʇʨʠ ʩʪʝʨʥʘʣʴʥʦʡ ʧʫʥʢʮʠʠ ʫ ʣʠʮ ʩ ʄʄ ʚ ʢʦʩʪʥʦʤʦʟʛʦʚʦʤ ʧʫʥʢʪʘʪʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʜʚʫʭ- ʠ ʪʨʝʭʲʷʜʝʨʥʳʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʠ ʦʙʠʣʠʝ çʧʣʘʤʝʥʝʶʱʠʭè ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. 

ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʦʧʫʭʦʣʝʚʳʭ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʙʦʣʝʝ 10% ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʄʄ [35, 53]. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʦʧʫʭʦʣʝʚʳʝ ʧʣʘʟʤʦʮʠʪʳ ʠʤʝʶʪ ʰʠʨʦʢʫʶ 

ʙʘʟʦʬʠʣʴʥʫʶ ʮʠʪʦʧʣʘʟʤʫ ʠ ʟʦʥʫ ʵʦʟʠʥʦʬʠʣʴʥʦʛʦ ʧʨʦʩʚʝʪʣʝʥʠʷ ʚʦʟʣʝ ʷʜʨʘ, ʩʤʝʱʝʥʥʦʛʦ ʢ 

ʧʝʨʠʬʝʨʠʠ ʢʣʝʪʢʠ [35, 54]. ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʧʫʭʦʣʝʚʳʝ ʧʣʘʟʤʦʮʠʪʳ ʵʢʩʧʨʝʩʩʠʨʫʶʪ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʯʘʱʝ G ʠ ʦʜʥʫ ʠʟ ʣʝʛʢʠʭ ʮʝʧʝʡ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʘʧʧʘ ʠʣʠ ʣʷʤʙʜʘ, ʘ ʪʘʢʞʝ CD38+, CD79a ʠ CD138+ [55ï56]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʵʢʩʧʝʨʪʘʤʠ IMWG ʜʦʧʦʣʥʷʶʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʠ ʣʝʯʝʙʥʳʝ ʩʪʨʘʪʝʛʠʠ ʄʄ 
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[57]. ʂʣʠʥʠʮʠʩʪʘʤ ʥʫʞʥʦ ʟʘʧʦʤʥʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʘ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʢ 

ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʷ (ʢʘʣʴʮʠʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ >2,75 ʤʤʦʣʴ/ʣ), ʘʟʦʪʝʤʠʷ (ʢʨʝʘʪʠʥʠʥ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ >177 ʤʢʤʦʣʴ/ʣ), ʘʥʝʤʠʷ (ʛʝʤʦʛʣʦʙʠʥ <100 ʛ/ʣ), ʘ ʪʘʢʞʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 

ʦʩʪʝʦʣʠʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ (ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠʣʠ 

ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ) ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʠ ʣʝʯʝʥʠʷ 

ʄʄ.  

ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫ 15ï20% ʧʘʮʠʝʥʪʦʚ ʄʄ ʧʨʦʪʝʢʘʝʪ 

ʙʝʩʩʠʤʧʪʦʤʥʦ [58], ʘ ʫ 80ï85% ʣʠʮ ʄʄ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʠʣʠ ʨʝʮʠʜʠʚʠʨʫʝʪ ʧʦʩʣʝ ʦʯʝʨʝʜʥʳʭ 

ʣʠʥʠʡ ʪʝʨʘʧʠʠ. ʃʠʮʘ ʩ ʄʄ, ʠʤʝʶʱʠʝ ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʪʝʯʝʥʠʝ, ʧʦʜʣʝʞʘʪ ʪʦʣʴʢʦ 

ʥʘʙʣʶʜʝʥʠʶ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʭʝʤʳ (ʧʨʦʪʦʢʦʣʘ) 

ʪʝʨʘʧʠʠ ʄʄ [59ï60].  

I. VTD: ʙʦʨʪʝʟʦʤʠʙ/ʪʘʣʠʜʦʤʠʜ/ʜʝʢʩʘʤʝʪʘʟʦʥ; 

II. VCD: ʙʦʨʪʝʟʦʤʠʙ/ʮʠʢʣʦʬʦʩʬʘʤʠʜ/ʜʝʢʩʘʤʝʪʘʟʦʥ;  

III. PAD: ʙʦʨʪʝʟʦʤʠʙ/ʜʦʢʩʦʨʫʙʠʮʠʥ/ʜʝʢʩʘʤʝʪʘʟʦʥ; 

IV. CTD: ʮʠʢʣʦʬʦʩʬʘʤʠʜ/ʪʘʣʠʜʦʤʠʜ/ʜʝʢʩʘʤʝʪʘʟʦʥ. 

ɺ ʘʧʨʝʣʝ 2016 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ Athleen Scott, Patrick J Hayden, Andrea Will, Keith 

Wheatley ʠ Imelda Coyne ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʙʦʨʪʝʟʦʤʠʙʘ ʚ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʦʙʟʦʨ ʚʢʣʶʯʘʣ 16 ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʘʩʪʠʝʤ 5626 ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʙʦʨʪʝʟʦʤʠʙ, ʙʳʣʠ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ, ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʙʝʟ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ ʥʝ ʧʦʣʫʯʘʣ ʙʦʨʪʝʟʦʤʠʙ [61]. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʙʦʨʪʝʟʦʤʠʙ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʣʫʯʰʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʧʘʨʘʪ ʚʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ 

ʨʝʞʠʤʳ ʪʝʨʘʧʠʠ ʄʄ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ: VMP: 

ʙʦʨʪʝʟʦʤʠʙ/ʤʝʣʬʘʣʘʥ/ʧʨʝʜʥʠʟʦʥ ʠʣʠ ʄʈʊ: ʤʝʣʬʘʣʘʥ/ʧʨʝʜʥʠʟʦʥ/ʪʘʣʠʜʦʤʠʜ; ʠʣʠ VD: 

ʙʦʨʪʝʟʦʤʠʙ/ʜʝʢʩʘʤʝʪʘʟʦʥ. ʇʨʠ ʥʘʣʠʯʠʠ ʩʦʣʠʪʘʨʥʦʡ ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʦʧʫʭʦʣʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʠʣʠ ʦʙʣʫʯʝʥʠʝ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ ʥʠʞʝ 15 ʤʣ/ʤʠʥ (ʢʨʝʘʪʠʥʠʥ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ >800 ʤʢʤʦʣʴ/ʣ, ʢʘʣʠʡ > 6,2 

ʤʤʦʣʴ/ʣ), ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʧʦʯʝʯʥʦʡ-ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ (ʛʝʤʦʜʠʘʣʠʟ). ɺ ʣʝʯʝʥʠʠ ʘʥʝʤʠʠ ʧʨʠ 

ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʵʨʠʪʨʦʧʦʵʪʠʥʘ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʝʥʦʯʥʳʭ ʪʨʘʥʩʘʤʠʥʘʟ, ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ, ʢʘʣʠʷ ʠ 

ʢʘʣʴʮʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʉ ʮʝʣʴʶ ʪʦʨʤʦʞʝʥʠʷ ʦʩʪʝʦʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʩʬʦʩʬʦʥʘʪʳ ʚ 

ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʚʫʭ ʣʝʪ ʚ ʩʣʫʯʘʝ ʘʢʪʠʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʢʦʤʝʥʜʫʶʪʩʷ ʟʦʣʝʜʨʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ (2ï8 ʤʛ ʢʘʞʜʳʝ 3ï4 ʥʝʜʝʣʠ), ʧʘʤʠʜʨʦʥʘʪ (90 ʤʛ ʢʘʞʜʳʝ 3ï4 ʥʝʜʝʣʠ ʠʣʠ 30 ʤʛ 1 ʨʘʟ ʚ 

ʥʝʜʝʣʶ), ʘ ʪʘʢʞʝ ʢʣʦʜʨʦʥʘʪ (1600ï2400 ʤʛ ʚ ʩʫʪʢʠ), ʜʣʠʪʝʣʴʥʦ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʠʤʧʪʦʤʦʚ 

ʟʘʩʪʦʡʥʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʢʘʣʴʮʠʷ ʠ ʚʠʪʘʤʠʥʘ D (ʝʩʣʠ 

ʧʘʮʠʝʥʪ ʧʦʣʫʯʘʝʪ ʟʦʣʝʜʨʦʥʦʚʫʶ ʢʠʩʣʦʪʫ). 

ʅʝ ʪʘʢ ʜʘʚʥʦ ʚ ʞʫʨʥʘʣʝ Haematologica ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʢʦʥʩʝʥʩʫʩ European Myeloma 

Network ʧʦ ʧʨʠʤʝʥʝʥʠʶ CAR ʊ (Chimeric Antigen Receptor T-Cell) ð ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ 

ʄʄ [62]. ɺ ʦʪʯʝʪʝ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʦʥʢʦʣʦʛʠʠ ʟʘ 2018 ʛʦʜ CAR ʊ-ʢʣʝʪʦʯʥʘʷ ʪʝʨʘʧʠʷ 

ʧʨʠʟʥʘʥʘ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʛʦʜʘ ʠ ʚʥʝʜʨʝʥʘ ʚ ʧʨʦʛʨʘʤʤʫ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. CAR ̫ ʚʣʷʝʪʩʷ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ ʨʝʮʝʧʪʦʨʦʤ, ʢʦʪʦʨʳʡ 

ʟʘʧʫʩʢʘʝʪ ʘʢʪʠʚʘʮʠʶ CD-8 ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʦʡ [63ï64]. 
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ʄʦʣʝʢʫʣʘ CAR ʩʦʩʪʦʠʪ ʠʟ ʪʘʨʛʝʪʥʦʛʦ ʜʦʤʝʥʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʨʘʢʦʚʦʡ ʢʣʝʪʢʠ), ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʜʦʤʝʥʘ (ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʬʠʢʩʘʮʠʠ ʭʠʤʝʨʥʦʛʦ ʨʝʮʝʧʪʦʨʘ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʢʣʝʪʢʠ), ʛʠʙʢʦʡ ʰʘʨʥʠʨʥʦʡ ʦʙʣʘʩʪʠ (ʫʣʫʯʰʘʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʤʠʰʝʥʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʨʝʮʝʧʪʦʨʘ), ʘ ʪʘʢʞʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʜʦʤʝʥʘ (ʨʘʩʧʦʣʦʞʝʥ ʚʥʫʪʨʠ ʠʤʤʫʥʥʦʡ ʢʣʝʪʢʠ, ʥʘ ʝʝ ʤʝʤʙʨʘʥʝ) [64ï65]. 

ʅʫʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʠʰʝʥʷʤʠ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ CAR ̫ ʚʣʷʶʪʩʷ ʘʥʪʠʛʝʥʳ, ʢʦʪʦʨʳʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʟʜʦʨʦʚʳʭ ʢʣʝʪʢʘʭ, ʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʦʧʫʭʦʣʝʚʳʭ. ʉʚʝʜʝʥʠʷ ʦ ʢʣʠʥʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ CARʊ-ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʄʄ ʥʘʢʘʧʣʠʚʘʶʪʩʷ [64ï65].  

ʇʨʦʪʦʢʦʣ ʪʝʨʘʧʠʠ ʄʄ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʥʝʝ ʧʨʠʤʝʥʷʝʤʦʛʦ ʣʝʯʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪʚʝʪʘ, ʚʦʟʨʘʩʪʘ, 

ʥʘʣʠʯʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ 

ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʤʦʥʠʪʦʨʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʧʦʯʝʢ ʠ 

ʵʣʝʢʪʨʦʣʠʪʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ.  

ʎʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ð ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʣʦʞʥʦʩʪʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʥʘ ʬʦʥʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ 2019 (COVID-19). 

 

ʂʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ɾʝʥʱʠʥʘ, 70 ʣʝʪ, ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʶ ʢ ʥʝʬʨʦʣʦʛʫ ʧʦ ʧʦʚʦʜʫ ʚʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʥʦʡ ʧʨʦʪʝʠʥʫʨʠʠ ʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʪʝʨʘʧʝʚʪʘ ʠ ʢʘʨʜʠʦʣʦʛʘ ʧʦ ʧʦʚʦʜʫ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ, ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʦʩʣʦʞʥʝʥʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (ʍʉʅ). ʇʨʠʥʠʤʘʝʪ ʙʝʪʘ-ʙʣʦʢʘʪʦʨʳ (ʥʝʙʠʚʦʣʦʣ), ʠʥʛʠʙʠʪʦʨʳ 

ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ (ʧʝʨʠʥʜʦʧʨʠʣ), ʜʠʫʨʝʪʠʢʠ (ʪʦʨʘʩʝʤʠʜ), ʘʥʪʘʛʦʥʠʩʪʳ 

ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʘʣʴʜʦʩʪʝʨʦʥʘ (ʩʧʠʨʦʥʦʣʘʢʪʦʥ), ʘʥʪʠʘʛʨʝʛʘʥʪʳ 

(ʢʣʦʧʠʜʦʛʨʝʣ) ʠ ʩʪʘʪʠʥʳ (ʘʪʦʨʚʘʩʪʘʪʠʥ). ɺʧʝʨʚʳʝ ʙʦʣʠ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ ʧʦʷʚʠʣʠʩʴ ʚ ʘʚʛʫʩʪʝ 

2018 ʛʦʜʘ, ʙʳʣʘ ʦʩʤʦʪʨʝʥʘ ʥʝʚʨʦʣʦʛʦʤ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʧʦʣʫʯʘʣʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʥʘ 

ʙʘʟʝ ɻʂɹ ˉ6 ʛ. ɹʠʰʢʝʢ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʦʡ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʍʉʅ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. ʅʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʦʙʥʘʨʫʞʝʥʳ ʨʫʙʮʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʦʢʘʨʜʘ 

ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʅʘ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ ð ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʤʝʞʞʝʣʫʜʦʯʢʦʚʘʷ ʧʝʨʝʛʦʨʦʜʢʘ 1,5 ʩʤ, ʟʘʜʥʷʷ ʩʪʝʥʢʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

1,48 ʩʤ), ʩʠʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ 26% ʧʦ ʬʦʨʤʫʣʝ 

ʊʝʡʭʦʣʴʮʘ), ʜʠʣʘʪʘʮʠʷ ʣʝʚʳʭ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ (ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ 5,3 ʩʤ, ʢʦʥʝʯʥʳʡ 

ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 6,05 ʩʤ, ʢʦʥʝʯʥʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ 5,3 ʩʤ) ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 3,2 ʩʤ. ʇʨʠʟʥʘʢʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ 

(ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 65 ʤʤ ʨʪ. ʩʪ.), ʵʭʦʥʝʛʘʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʧʦʣʦʩʪʠ 

ʧʝʨʠʢʘʨʜʘ ʠ ʚ ʧʣʝʚʨʝ. ɼʠʬʬʫʟʥʳʡ ʛʠʧʦʢʠʥʝʟ ʩʪʝʥʦʢ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʩʦʩʫʜʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʈʘʟʤʝʨʳ ʧʦʯʝʢ: ʩʧʨʘʚʘ 93,0Ĭ42,0 ʤʤ, ʧʘʨʝʥʭʠʤʘ 15 ʤʤ, 

ʯʘʰʝʯʥʦ-ʣʦʭʘʥʦʯʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʣʦʪʥʝʥ, ʩʣʝʚʘ 95,0Ĭ50,0 ʤʤ, ʧʘʨʝʥʭʠʤʘ 16 ʤʤ, ʯʘʰʝʯʥʦ-

ʣʦʭʘʥʦʯʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʣʦʪʥʝʥ. ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ: ʛʝʤʦʛʣʦʙʠʥ 122 ʛ/ʣ, ʉʆʕ 

12 ʤʤ/ʯʘʩ, ʛʣʶʢʦʟʘ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʥʘʪʦʱʘʢ 7,40 ʤʤʦʣʴ/ʣ, ʢʨʝʘʪʠʥʠʥ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

81,3 ʤʢʤʦʣʴ/ʣ, ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ 64 ʤʣ/ʤʠʥ. ʆʪʤʝʯʘʣʦʩʴ 

ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʝʥʦʯʥʳʭ ʪʨʘʥʩʘʤʠʥʘʟ (ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ 92,15 ɽ/ʣ, 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ 87,94 ɽ/ʣ). ʇʦʩʣʝ ʚʳʧʠʩʢʠ ʠʟ ʩʪʘʮʠʦʥʘʨʘ ʚ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʫʣʷʨʥʦ ʧʨʠʥʠʤʘʣʘ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ 
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ʧʨʝʧʘʨʘʪʳ, ʦʜʥʘʢʦ ʚʨʝʤʝʥʘʤʠ ʦʪʤʝʯʘʣʘ ʙʦʣʠ ʚ ʢʦʩʪʷʭ. ɺ ʤʘʨʪʝ 2020 ʛʦʜʘ ʧʨʦʭʦʜʠʣʘ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʦʚʦʜʫ ʙʦʣʠ ʪʘʟʦʚʳʭ ʢʦʩʪʝʡ, ʛʜʝ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʢʦʩʪʝʡ ʪʘʟʘ ʠ 

ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʜʠʬʬʫʟʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʘ, ʘʩʝʧʪʠʯʝʩʢʠʡ ʥʝʢʨʦʟ 

ʛʦʣʦʚʢʠ ʙʝʜʨʘ ʩʣʝʚʘ? ʆʩʤʦʪʨʝʥʘ ʨʝʚʤʘʪʦʣʦʛʦʤ, ʫʩʪʘʥʦʚʣʝʥ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ 

çʦʩʪʝʦʧʦʨʦʟè. ɺ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʧʨʦʭʦʜʠʣʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʦʤʦʛʨʘʬʠʶ ʦʨʛʘʥʦʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʧʦ ʧʦʚʦʜʫ ʢʘʰʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʩʫʙʬʝʙʨʠʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʣʘ, ʛʜʝ ʚʳʷʚʣʷʣʠʩʴ ʧʨʠʟʥʘʢʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʦʡ ʧʥʝʚʤʦʥʠʠ (ʈʠʩʫʥʦʢ 3), 

ʧʣʦʱʘʜʴ ʧʦʨʘʞʝʥʠʷ ʧʘʨʝʥʭʠʤʳ ʣʝʛʢʠʭ ʤʝʥʝʝ 20%) ð COronaVIrus Disease 2019 (COVID-19).  
 

  
 

ʈʠʩʫʥʦʢ 3. ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʧʘʮʠʝʥʪʢʠ 70 ʣʝʪ  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʥʘʯʘʣʝ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ɺʠʟʫʘʣʠʟʠʨʫʶʪʩʷ 

ʦʯʘʛʦʚʳʝ ʙʠʣʘʪʝʨʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʦʥʩʦʣʠʜʘʮʠʠ (ʘʣʴʚʝʦʣʷʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ), ʰʠʨʦʢʠʤ 

ʦʩʥʦʚʘʥʠʝʤ ʧʨʠʣʝʞʘʱʠʝ ʢ ʢʦʩʪʘʣʴʥʦʡ ʧʣʝʚʨʝ (ʩʣʝʚʘ). ʂʘʨʪʠʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ COVID-19. ʇʦʢʘʟʘʪʝʣʴ ʩʘʪʫʨʘʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ (SpO2) 

ʩʦʩʪʘʚʠʣ 92% ʥʘ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚ ʧʦʢʦʝ. ʇʦʣʫʯʘʣʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʧʦ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʘ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʦʙʥʘʨʫʞʝʥʳ ʜʠʬʬʫʟʥʦ-ʦʯʘʛʦʚʳʝ ʧʨʠʟʥʘʢʠ ʦʩʪʝʦʧʦʨʦʟʘ, 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʧʝʨʝʣʦʤʳ 8 ʠ 10 ʛʨʫʜʥʳʭ ʧʦʟʚʦʥʢʦʚ, ʧʝʨʝʣʦʤʳ ʨʝʙʝʨ 2ï10  

ʩʧʨʘʚʘ, 4-6, 10 ʩʣʝʚʘ (ʈʠʩʫʥʢʠ 4ï5).  

ɸʥʘʣʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ: ʛʝʤʦʛʣʦʙʠʥ 96 ʛ/ʣ, ʵʨʠʪʨʦʮʠʪʳ 3,4Ĭ1012/ʣ, ʉʆʕ 47 

ʤʤ/ʯʘʩ. ʋʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪ ʠ ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʥʢʦʧʦʠʩʢ, 

ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ: ʨʘʢʦʚʦ-ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʘʥʪʠʛʝʥ = 0,992 ʥʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 5,00), Cancer 

Antigen 125 = 21,4 ʄɽ/ʤʣ (ʥʦʨʤʘ ʜʦ 35,00), Carbohydrate Antigen 15-3 = 5,20 ʄɽ/ʤʣ (ʥʦʨʤʘ ʜʦ 

25,00), Carbohydrate Antigen 19-9 = 7,43 ʄɽ/ʤʣ (ʥʦʨʤʘ ʜʦ 35,00), ʘʣʴʬʘʬʝʪʦʧʨʦʪʝʠʥ = 5,05 

ʄɽ/ʤʣ (ʥʦʨʤʘ <10). 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʧʝʯʝʥʦʯʥʳʭ ʪʨʘʥʩʘʤʠʥʘʟ ʠ ʛʣʶʢʦʟʳ 

ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʥʘʪʦʱʘʢ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʆʜʥʘʢʦ ʚʳʷʚʣʷʣʠʩʴ ʧʨʠʟʥʘʢʠ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ: ʢʨʝʘʪʠʥʠʥ ʢʨʦʚʠ 265,0 ʤʢʤʦʣʴ/ʣ, ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ (ʬʦʨʤʫʣʘ CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration) 

15 ʤʣ/ʤʠʥ. 
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ʈʠʩʫʥʦʢ 4. ʇʘʮʠʝʥʪʢʘ, 70 ʣʝʪ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʦʡ. ɸ ð ʚʠʜ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʩʧʨʘʚʘ, 

ʚʠʜʥʳ ʦʯʘʛʠ ʣʠʟʠʩʘ ʢʦʩʪʝʡ, ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʧʝʨʝʣʦʤʳ. ɹ ð ʚʠʜ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʩ 

ʙʦʢʫ, ʚʠʜʥʳ ʦʯʘʛʠ ʣʠʟʠʩʘ ʢʦʩʪʝʡ, ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʧʝʨʝʣʦʤʳ 

 

 
 

ʈʠʩʫʥʦʢ 5. ʇʘʮʠʝʥʪʢʘ, 70 ʣʝʪ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʦʡ. ʐʝʡʥʦ-ʛʨʫʜʥʦʡ ʦʪʜʝʣ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɺʠʜʥʳ ʦʯʘʛʠ ʣʠʟʠʩʘ ʢʦʩʪʝʡ, ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʧʝʨʝʣʦʤʳ ʧʦʟʚʦʥʢʦʚ 

 

ʅʘ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ: ʪʦʣʱʠʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ 1,5 ʩʤ, ʪʦʣʱʠʥʘ ʟʘʜʥʝʡ 

ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 1,4 ʩʤ, ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 49% (ʧʦ ʬʦʨʤʫʣʝ 

ʊʝʡʭʦʣʴʮʘ), ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ 3,6 ʩʤ, ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ 5,6 ʩʤ, ʢʦʥʝʯʥʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 4,2 ʩʤ, ʧʨʘʚʳʡ 

ʞʝʣʫʜʦʯʝʢ 2,2 ʩʤ. ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 35 ʤʤ ʨʪ. ʩʪ. ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʈʘʟʤʝʨʳ ʧʦʯʝʢ: ʩʧʨʘʚʘ 93,0Ĭ45,0 ʤʤ, ʧʘʨʝʥʭʠʤʘ 16 ʤʤ, ʯʘʰʝʯʥʦ-ʣʦʭʘʥʦʯʥʳʡ ʢʦʤʧʣʝʢʩ 

ʫʧʣʦʪʥʝʥ, ʩʣʝʚʘ 93,0Ĭ40,0 ʤʤ, ʧʘʨʝʥʭʠʤʘ 16 ʤʤ, ʯʘʰʝʯʥʦ-ʣʦʭʘʥʦʯʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʣʦʪʥʝʥ. 
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ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: ʦʙʱʠʡ ʙʝʣʦʢ 82 ʛ/ʣ, ʘʣʴʙʫʤʠʥ 33 ʛ/ʣ, ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ 

40 ɽʜ/ʣ (ʥʦʨʤʘ 40ï150). ʕʣʝʢʪʨʦʣʠʪʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ: ʤʘʛʥʠʡ 0,74 ʤʤʦʣʴ/ʣ (ʥʦʨʤʘ 0,77ï

1,03), ʢʘʣʴʮʠʡ 3,06 ʤʤʦʣʴ/ʣ (ʥʦʨʤʘ 2,11ï2,55), ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ 1,35 ʤʤʦʣʴ/ʣ (ʥʦʨʤʘ 

0,9ï1,32), ʢʘʣʠʡ 6,2 ʤʤʦʣʴ/ʣ (ʥʦʨʤʘ 3,4ï5,5). ʎʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ: TNF-Ŭ 6,376 ʧʛ/ʤʣ 

(ʥʦʨʤʘ ʜʦ 6), IL-10 2,778 ʧʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 31), IL-6 3,850 ʧʛ/ʤʣ (ʥʦʨʤʘ ʜʦ 10). VEGF 126,72 

ʧʛ/ʤʣ (ʥʦʨʤʘ 10ï700). ʀʤʤʫʥʦʛʣʦʙʫʣʠʥ E (ʦʙʱʠʡ) 18,9 ʄɽ/ʤʣ (ʥʦʨʤʘ < 87). ʇʦʠʩʢ ʧʨʠʯʠʥ 

ʘʥʝʤʠʠ: ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ 2,4 ʥʛ/ʤʣ (ʥʦʨʤʘ 3,1ï20,5), ʚʠʪʘʤʠʥ ɺ12 482 ʧʛ/ʤʣ (ʥʦʨʤʘ 180ï

900), ʞʝʣʝʟʦ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 10,1 ʤʢʤʦʣʴ/ʣ (ʥʦʨʤʘ 9,0ï30,4). ʃʠʧʠʜʥʳʡ ʩʧʝʢʪʨ ʢʨʦʚʠ: 

ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ 3,98 ʤʤʦʣʴ/ʣ, ʭʦʣʝʩʪʝʨʠʥ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 0,85 

ʤʤʦʣʴ/ʣ, ʭʦʣʝʩʪʝʨʠʥ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 2,00 ʤʤʦʣʴ/ʣ, ʪʨʠʛʣʠʮʝʨʠʜʳ 2,06 

ʤʤʦʣʴ/ʣ. ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʤʘʨʢʝʨʦʚ ʜʠʩʬʫʥʢʮʠʠ ʧʦʯʝʢ: ʛʦʤʦʮʠʩʪʝʠʥ ʢʨʦʚʠ 34,34 ʤʢʤʦʣʴ/ʣ 

(ʥʦʨʤʘ 4,44ï13,56), ʮʠʩʪʘʪʠʥ ʉ ʢʨʦʚʠ 2,90 ʤʛ/ʣ (ʥʦʨʤʘ 0,40ï0,99), b2 ʤʠʢʨʦʛʣʦʙʫʣʠʥ ʢʨʦʚʠ 

7,785 ʤʛ/ʣ (ʥʦʨʤʘ 0,97ï2,64). ʈʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʤʝʪʦʜʠʢʝ ʍʦʫʢʝ 

23,38 ʤʣ/ʤʠʥ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʦ ʪʠʧʠʨʦʚʘʥʠʝ ʄ-ʛʨʘʜʠʝʥʪʘ (ʙʝʣʢʘ ɹʝʥʩ-ɼʞʦʥʩʘ) ʚ 

ʨʘʟʦʚʦʡ ʤʦʯʝ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ɹʝʥʩ-ɼʞʦʥʩʘ ʚ ʤʦʯʝ ʩʦʩʪʘʚʠʣʦ 0,24 ʛ/ʣ, ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʤʦʯʝ 0,246 ʛ/ʣ. ʋ ʧʘʮʠʝʥʪʘ ʄ-ʛʨʘʜʠʝʥʪ ʚ ʤʦʯʝ ʧʨʝʜʩʪʘʚʣʝʥ ʣʝʛʢʠʤʠ ʮʝʧʷʤʠ 

ʢʘʧʧʘ ʚ ʩʦʩʪʘʚʝ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʩʚʦʙʦʜʥʳʤʠ ʣʝʛʢʠʤʠ ʮʝʧʷʤʠ ʢʘʧʧʘ. 

ʉʪʝʨʥʘʣʴʥʘʷ ʧʫʥʢʮʠʷ ʥʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ (ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥ 

ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ, III ɺ ʩʪʘʜʠʠ, ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʘʷ, ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʨʝʙʝʨ, ʙʝʜʨʝʥʥʳʭ ʢʦʩʪʝʡ. ʀʤʝʶʪʩʷ ʧʦʢʘʟʘʥʠʷ ʢ 

ʥʘʯʘʣʫ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʪʝʨʘʧʠʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʩʣʫʯʘʝ ʄʄ ʜʝʙʶʪʠʨʦʚʘʣʘ 

ʙʦʣʴʶ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʥʝʦʪʣʠʯʠʤʦʡ ʦʪ ʪʘʢʦʚʦʡ ʧʨʠ ʦʩʪʝʦʭʦʥʜʨʦʟʝ. ɼʦʣʛʦʝ 

ʚʨʝʤʷ ʫ ʧʘʮʠʝʥʪʘ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʤʦʛʣʠ ʟʘʧʦʜʦʟʨʠʪʴ ʠʥʫʶ ʧʨʠʨʦʜʫ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʏʘʩʪʳʝ ʵʧʠʟʦʜʳ ʦʩʪʨʦʡ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʍʉʅ ʦʧʨʝʜʝʣʷʣʠ ʦʙʲʝʤ ʢʣʠʥʠʢʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʠ ʪʦʣʴʢʦ ʥʘʩʣʦʝʥʠʝ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʠʣʦʩʴ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʛʜʝ, ʧʦʤʠʤʦ 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ COVID-19 ʧʥʝʚʤʦʥʠʠ, ʚʳʷʚʣʷʣʠʩʴ ʢʦʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʜʣʷ 

ʄʄ.  

ɺ 2020 ʛ. 22 ʤʘʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʩʦʩʪʦʷʣʩʷ ʉʦʚʝʪ ʵʢʩʧʝʨʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʪʝʨʘʧʠʠ ʄʄ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, 

ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʮʝʣʷʭ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʘʜʘʧʪʘʮʠʠ ʪʝʢʫʱʠʭ ʧʦʜʭʦʜʦʚ ʣʝʯʝʥʠʷ ʢ 

ʩʣʦʞʠʚʰʝʡʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ [66]. ʆʩʥʦʚʥʳʤʠ ʦʙʩʫʞʜʘʝʤʳʤʠ ʚʦʧʨʦʩʘʤʠ ʚ 

ʭʦʜʝ ʩʦʚʝʱʘʥʠʷ ʩʪʘʣʠ: ʚʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʧʦʜʭʦʜʳ ʢ 

ʜʠʘʛʥʦʩʪʠʢʝ ʄʄ ʠ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ ʚ ʪʝʢʫʱʝʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʨʝʟʦʣʶʮʠʠ, ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʣʠʤʬʦʧʝʥʠʷ ʠ ʠʥʬʝʢʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ [66]. ʂʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʡ 

ʄʄ ʠ ʥʘʯʘʣʴʥʳʝ ʢʫʨʩʳ ʠʥʜʫʢʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʩʪʘʮʠʦʥʘʨʝ. ɿʜʝʩʴ ʨʘʜʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʫʩʣʦʚʠʷʭ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʝʯʥʦʛʦ 

ʬʦʥʜʘ ʚ ʩʪʘʮʠʦʥʘʨʘʭ ʙʳʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʳ ʜʣʷ ʧʨʠʝʤʘ ʣʠʮ ʩ COVID-19. ɺʥʝʣʝʛʦʯʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘʤʠ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʚ ʩʝʨʠʠ ʦʙʟʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [67ï68]. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʥʘʢʦʧʠʣʠʩʴ 

ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʪʝʯʝʥʠʝ ʄʄ [69ï72]. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ (ʫ ʥʘʰʝʛʦ ʧʘʮʠʝʥʪʘ) ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʦ 
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ʝʩʪʴ, ʧʥʝʚʤʦʥʠʠ, ʙʳʣʘ ʥʝʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʧʣʦʪʴ ʜʦ ʥʦʨʤʘʣʴʥʳʭ ʮʠʬʨ. ʂʣʠʥʠʯʝʩʢʠ 

ʜʦʢʘʟʘʥʥʳʝ ʠʥʬʝʢʮʠʠ (ʧʥʝʚʤʦʥʠʠ) ʫ ʥʘʰʝʛʦ ʧʘʮʠʝʥʪʘ ʩ ʄʄ ʤʳ ʚʝʨʠʬʠʮʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʬʠʟʠʢʘʣʴʥʳʭ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʠʥʬʝʢʮʠʠ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦ 

ʫʩʫʛʫʙʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʄʄ, ʯʪʦ ʠ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʰʝʤ ʥʘʙʣʶʜʝʥʠʠ. ɺ ʥʘʰʠ 

ʜʥʠ, ʚʘʞʥʦʡ ʯʝʨʪʦʡ ʄʄ ʷʚʣʷʝʪʩʷ ʦʙʠʣʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʭʨʦʥʠʯʝʩʢʠʡ ʢʦʨʦʥʘʨʥʳʡ ʩʠʥʜʨʦʤ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ 

ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʍʉʅ. ʉ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ 

ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʚ ʪʝʥʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʠ ʧʨʦʪʝʢʘʝʪ ʄʄ. ɸ ʢ ʤʦʤʝʥʪʫ 

ʜʠʘʛʥʦʩʪʠʢʠ ʄʄ ʤʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʫʞʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʦʯʝʯʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ 

ʪʝʨʘʧʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ 

ʄʄ ð ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʮʘ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʝʥʜʝʣʝʝʚʘ ʃ. ʇ., ɺʦʪʷʢʦʚʘ ʆ. ʄ., ʈʝʭʪʠʥʘ ʀ. ɻ., ʆʩʤʘʥʦʚ ɽ. ɸ., ʇʦʜʜʫʙʥʘʷ ʀ. ɺ., 

ɻʨʠʚʮʦʚʘ ʃ. ʖ., ʌʘʣʘʣʝʝʚʘ ʅ. ɸ., ɹʘʡʢʦʚ ɺ. ɺ., ʂʦʚʨʠʛʠʥʘ ɸ. ʄ., ʅʝʚʦʣʴʩʢʠʭ ɸ. ɸ., ʀʚʘʥʦʚ 

ʉ. ɸ., ʍʘʡʣʦʚʘ ɾ. ɺ., ɻʝʚʦʨʢʷʥ ʊ. ɻ. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ // ʉʦʚʨʝʤʝʥʥʘʷ ʦʥʢʦʣʦʛʠʷ. 

2020. ʊ. 22. ˉ4. C. 6-28. https://doi.org/10.26442/18151434.2020.4.200457 

2. Becker N. Epidemiology of multiple myeloma // Multiple myeloma. 2011. P. 25-35. 

https://doi.org/10.1007/978-3-540-85772-3_2 

3. Bence Jones, H. Papers On chemical pathology // The Lancet. 1847. V. 50. ˉ1256. P. 88-

92. https://doi.org/10.1016/S0140-6736(02)86528-X  

4. Rustizky J. Multiples myelom // Deutsche Zeitschrift f¿r Chirurgie. 1873. ʊ. 3. ˉ1. S. 162-

172. https://doi.org/10.1007/BF02911073  

5. Kahler O. Zur Symptomalogii des multiple Myleoms: Beobachtung von Albomosurie // 

Prager Medinische Wochenschrift. 1889. V. 14. S. 45. 

6. ʉʝʤʦʯʢʠʥ ʉ. ɺ. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ (ʠʥʪʝʨʚʴʶ ʧʨʦʚʦʜʠʣ ʜ-ʨ ʤʝʜ. ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ ɽ. ɸ. ʆʩʤʘʥʦʚ) // ʂʣʠʥʠʯʝʩʢʘʷ ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʷ. 2020. ʊ. 13. ̄1. ʉ. 1-24. 

7. ɹʦʣʦʪʠʥ ʉ. ɻ., ɿʝʥʠʥʘ ʄ. ʉ., ʇʨʠʩʪʫʧʘ ɸ. ʉ., ʉʦʣʦʚʴʝʚʘ ɸ. ɺ. ʂʣʠʥʠʢʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ // ʅʘʫʢʘ 

ʤʦʣʦʜʳʭ. 2020. ʊ. 8. ̄4. ʉ. 541-548. https://doi.org/10.23888/HMJ202084541-548 

8. Jemel A. Cancer statistics 2008 // Ca Cancer J. Clin. 2008. V. 58. P. 71-96. 

9. Cid Ruzafa J., Merinopoulou E., Baggaley R. F., Leighton P., Werther W., Felici D., Cox A. 

Patient population with multiple myeloma and transitions across different lines of therapy in the 

USA: an epidemiologic model // Pharmacoepidemiology and drug safety. 2016. V. 25. ˉ8. P. 871-

879. https://doi.org/10.1002/pds.3927 

10. Rosenberg P. S., Barker K. A., Anderson W. F. Future distribution of multiple myeloma in 

the United States by sex, age, and race/ethnicity // Blood, The Journal of the American Society of 

Hematology. 2015. V. 125. ˉ2. P. 410-412. https://doi.org/10.1182/blood-2014-10-609461  

11. ʌʠʣʴʯʝʥʢʦʚ ɸ. ɸ. ɸʜʠʧʦʮʠʪʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʝ // 

ʆʥʢʦʛʝʤʘʪʦʣʦʛʠʷ. 2019. ʊ. 14. ̄1. ʉ. 60-75. 

12. Harousseau J. L., Dreyling M. Multiple myeloma: ESMO Clinical Practice Guidelines for 

diagnosis, treatment and follow-up // Annals of Oncology. 2010. V. 21. P. v155-v157. 

https://doi.org/10.1093/annonc/mdq178 

13. Wang S. et al. Prevalence and incidence of multiple myeloma in urban area in China: a 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 202 

 

national population-based analysis // Frontiers in oncology. 2020. V. 9. P. 1513. 

https://doi.org/10.3389/fonc.2019.01513 

14. ʉʢʚʦʨʮʦʚʘ ʅ. ɺ., ʇʦʩʧʝʣʦʚʘ ʊ. ʀ., ʂʦʚʳʥʝʚ ʀ. ɹ., ʉʦʣʜʘʪʦʚʘ ɻ. ʉ., ʅʝʯʫʥʘʝʚʘ ʀ. ʅ. 

ʕʧʠʜʝʤʠʦʣʦʛʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ (ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ) // 

ʂʣʠʥʠʯʝʩʢʘʷ ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʷ. 2019. ʊ. 12. ̄ 1. ʉ. 86-94. https://doi.org/10.21320/2500-2139-

2019-12-1-86-94 

15. ɺʠʥʦʛʨʘʜʦʚʘ ʆ. ʖ., ʇʪʫʰʢʠʥ ɺ. ɺ., ʏʝʨʥʠʢʦʚ ʄ. ɺ., ʂʦʯʢʘʨʝʚʘ ʖ. ɹ., ɾʝʨʝʙʮʦʚʘ ɺ. 

ɸ. ʕʧʠʜʝʤʠʦʣʦʛʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʘ // ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʘʨʭʠʚ. 2019. 

ʊ. 91. ̄7. ʉ. 83-92. https://doi.org/10.26442/00403660.2019.07.000305 

16. ʂʫʯʝʨʝʥʢʦ ʊ. ʖ. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ // ʄʦʣʦʜʝʞʴ XXI 

ʚʝʢʘ: ʰʘʛ ʚ ʙʫʜʫʱʝʝ. 2017. ʉ. 743-744. 

17. ʄʠʭʘʣʝʚ ʄ. ɸ., ʂʫʟʥʝʮʦʚʘ ɽ. ʖ., ʉʳʨʮʝʚʘ ɽ. ɹ., ʉʦʢʦʣʦʚʘ-ʇʦʧʦʚʘ ʊ. ɸ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʨʝʜʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʠ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2016. ̄5. ʉ. 79-87.  

18. ɺʘʩʠʣʴʝʚ ɺ. ʀ., ɻʦʨʦʜʝʮʢʠʡ ɺ. ʈ., ʉʝʜʳʰʝʚ ʉ. ʍ., ʇʨʦʙʘʪʦʚʘ ʅ. ɸ., ʇʘʚʣʦʚʩʢʘʷ ɸ. 

ʀ., ɺʘʨʣʘʤʦʚʘ ʄ. ʖ., ... ʅʘʩʦʥʦʚ ɽ. ʃ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚʘʩʢʫʣʠʪʘ ʚ ʜʝʙʶʪʝ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ // ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʚʤʘʪʦʣʦʛʠʷ. 2010. ˉ1. ʉ. 81-87. 

https://doi.org/10.14412/1995-4484-2010-1410 

19. ʅʝʚʦʞʘʡ ɸ. ɺ., ʊʘʪʘʨʢʠʥʘ ʅ. ɼ. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʦʣʴʥʳʭ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʤʠʝʣʦʤʦʡ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ // ʉʠʙʠʨʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ (ʀʨʢʫʪʩʢ). 2009. ʊ. 85. ̄ 2. 

ʉ. 85-88. 

20. ʉʤʠʨʥʦʚ ɸ. ɺ., ɸʬʘʥʘʩʴʝʚ ɹ. ɺ., ʇʦʜʜʫʙʥʘʷ ʀ. ɺ., ɼʦʙʨʦʥʨʘʚʦʚ ɺ. ɸ., ʍʨʘʙʨʦʚʘ ʄ. 

ʉ., ɿʘʭʘʨʦʚʘ ɽ. ɺ., ʅʠʢʠʪʠʥ ɽ. ɸ., ʂʦʟʣʦʚʩʢʘʷ ʃ. ɺ., ɹʦʙʢʦʚʘ ʀ. ʅ., ʈʘʤʝʝʚ ɺ. ɺ., ɹʘʪʶʰʠʥ ʄ. 

ʄ., ʄʦʠʩʝʝʚ ʀ. ʉ., ɼʘʨʩʢʘʷ ɽ. ʀ., ʇʠʨʦʛʦʚʘ ʆ. ɺ., ʄʝʥʜʝʣʝʝʚʘ ʃ. ʇ., ɹʠʨʶʢʦʚʘ ʃ. ʉ. 

ʄʦʥʦʢʣʦʥʘʣʴʥʘʷ ʛʘʤʤʘʧʘʪʠʷ ʨʝʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ: ʢʦʥʩʝʥʩʫʩ ʛʝʤʘʪʦʣʦʛʦʚ ʠ ʥʝʬʨʦʣʦʛʦʚ 

ʈʦʩʩʠʠ ʧʦ ʚʚʝʜʝʥʠʶ ʥʦʟʦʣʦʛʠʠ, ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʢʣʦʥ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʪʝʨʘʧʠʠ // ɸʨʭʠʚʲ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳ. 2020. ʊ. 10. ˉ2. ʉ. 102-118. 

https://doi.org/10.20514/2226-6704-2020-10-2-102-118 

21. ɹʫʣʘʥʦʚ ɸ. ʖ., ʉʠʤʘʨʦʚʘ ʀ. ɹ. ɻʝʤʦʩʪʘʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʤʠʝʣʦʤʳ // ʂʣʠʥʠʯʝʩʢʘʷ ʥʝʬʨʦʣʦʛʠʷ. 2018. ˉ2. ʉ. 23-25. 

https://doi.org/10.18565/nephrology.2018.2.23-25 

22. ʄʠʩʶʨʠʥʘ ɽ. ʅ., ʄʠʩʶʨʠʥ ɸ.ɺ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʫ ʙʦʣʴʥʳʭ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʤʠʝʣʦʤʦʡ // ʂʣʠʥʠʯʝʩʢʘʷ ʥʝʬʨʦʣʦʛʠʷ. 2018. ˉ2. ʉ. 11-14. 

https://doi.org/10.18565/nephrology.2018.2.11-14 

23. ʉʝʤʦʯʢʠʥ ʉ. ɺ. ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʠʥʮʠʧʳ ʪʝʨʘʧʠʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ // 

ʂʣʠʥʠʯʝʩʢʘʷ ʥʝʬʨʦʣʦʛʠʷ. 2018. ̄2. ʉ. 15-22. https://doi.org/10.18565/nephrology.2018.2.15-22 

24. ʄʫʨʢʘʤʠʣʦʚ ʀ. ʊ., ʉʘʙʠʨʦʚ ʀ. ʉ., ʌʦʤʠʥ ɺ. ɺ., ʄʫʨʢʘʤʠʣʦʚʘ ɾ. ɸ., ʖʩʫʧʦʚ ʌ. ɸ. 

ʕʣʝʢʪʨʦʣʠʪʥʳʡ ʜʠʩʙʘʣʘʥʩ ʠ ʘʨʠʪʤʠʠ ʩʝʨʜʮʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ // The scientific 

heritage. 2021. ̄60.2. ʉ. 55-70.  

25. ʐʘʪʦʭʠʥ ʖ. ɺ., ɹʘʢʫʣʠʥʘ ɽ. ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ // Journal of Siberian Medical Sciences. 2012. ˉ5. ʉ. 18. 

26. ʄʠʨʦʥʦʚʘ ɼ. ɸ., ʂʦʨʦʣʝʚʘ ʃ. ʖ., ʉʘʤʦʡʣʦʚʘ ʆ. ʉ., ʄʠʨʦʥʦʚʘ ʅ. ɺ. ɺʝʥʦʟʥʳʝ 

ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʚ ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʠ (ʢʨʘʪʢʠʡ ʦʙʟʦʨ) // ʄʝʜʠʮʠʥʩʢʠʡ 

ʘʣʴʤʘʥʘʭ. 2020. ʊ. 62. ̄1. ʉ. 20-26. 

27. Leebeek F. W. G. Update of thrombosis in multiple myeloma // Thrombosis research. 

2016. V. 140. P. S76-S80. https://doi.org/10.1016/s0049ï3848(16)30103ï7 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 203 

 

28. Carrier M., Le Gal G., Tay J., Wu C., Lee A. Y. Rates of venous thromboembolism in 

multiple myeloma patients undergoing immunomodulatory therapy with thalidomide or 

lenalidomide: a systematic review and metaȤanalysis // Journal of Thrombosis and Haemostasis. 

2011. V. 9. ˉ4. P. 653-663. https://doi.org/10.1111/j.1538-7836.2011.04215.x 

29. ʉʤʠʨʥʦʚʘ ʆ. ɺ., ʄʘʥʯʫʢ ɺ. ʊ., ɸʛʠʣʦʚʘ ʖ. ʅ. ʂʣʠʥʠʢʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʦʡ // ɺʝʩʪʥʠʢ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ. 2015. ʊ. 70. ˉ5. ʉ. 534-540. 

https://doi.org/10.15690/vramn.v70.i5.1439 

30. ʅʦʚʠʢʦʚʘ ɸ. ɸ., ʂʣʷʩʦʚʘ ɻ. ɸ., ɻʨʠʙʘʥʦʚʘ ɽ. ʆ., ʆʭʤʘʪ ɺ. ɸ., ʈʳʞʢʦ ɺ. ɺ., ʉʘʚʯʝʥʢʦ 

ɺ. ɻ. ʀʥʬʝʢʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʦʡ ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ ʭʠʤʠʦʪʝʨʘʧʠʠ // ʆʥʢʦʛʝʤʘʪʦʣʦʛʠʷ. 2018. ʊ. 13. ˉ3. ʉ. 63-75. 

https://doi.org/10.17650/1818-8346-2018-13-3-63-75  

31. Bolli N., Martinelli G., Cerchione C. The molecular pathogenesis of multiple myeloma // 

Hematology Reports. 2020. V. 12. ˉ3. P. 9054-9054. https://doi.org/10.4081/hr.2020.9054 

32. Padala S. A., Barsouk A., Barsouk A., Rawla P., Vakiti A., Kolhe R., ... Ajebo G. H. 

Epidemiology, Staging, and Management of Multiple Myeloma // Medical Sciences. 2021. V. 9. 

ˉ1. P. 3. https://doi.org/10.3390/medsci9010003 

33. Kaweme N. M., Changwe G. J., Zhou F. Approaches and Challenges in the Management 

of Multiple Myeloma in the Very Old: Future Treatment Prospects // Frontiers in Medicine. 2021. V. 

8. P. 180. https://doi.org/10.3389/fmed.2021.612696  

34. ʈʝʭʪʠʥʘ ʀ. ɻ., ʄʝʥʜʝʣʝʝʚʘ ʃ. ʇ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʦʡ ʩ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ: ʚʦʧʨʦʩʳ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ // 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʘʨʭʠʚ. 2017. ʊ. 89. ˉ7. C. 112-117. 

https://doi.org/10.17116/terarkh2017897112-117 

35. ɹʝʩʩʤʝʣʴʮʝʚ ʉ. ʉ. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ (ʣʝʯʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʙʦʣʴʥʳʭ): ʦʙʟʦʨ 

ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ʏʘʩʪʴ 2 // ʂʣʠʥʠʯʝʩʢʘʷ ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʷ. 2013. ʊ. 6. ̄ 4. 

ʉ. 379-414. 

36. ʉʘʤʦʡʣʦʚʠʯ ʄ. ʇ., ɻʨʷʟʝʚʘ ʀ. ɺ., ʄʘʟʠʥʛ ɸ. ɺ., ʃʘʧʠʥ ʉ. ɺ., ʂʣʠʤʦʚʠʯ ɺ. ɹ. 

ʀʤʤʫʥʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʯʝʣʦʚʝʢʘ // ʄʝʜʠʮʠʥʩʢʘʷ ʠʤʤʫʥʦʣʦʛʠʷ. 2016. ʊ. 18. ̄ 4. ʉ. 385-394. 

https://doi.org/10.15789/1563-0625-2016-4-385-394 

37. ɺʦʪʷʢʦʚʘ ʆ. ʄ., ʃʶʙʠʤʦʚʘ ʅ. ɺ., ʊʫʨʢʦ ʊ. ɸ., ʗʢʠʤʦʚʠʯ ʆ. ʖ., ʂʦʛʘʨʢʦ ʀ. ʅ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʧʨʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʝ // ɺʝʩʪʥʠʢ ʈʆʅʎ ʠʤ. ʅ. ʅ. ɹʣʦʭʠʥʘ ʈɸʄʅ. 2010. V. 4. ̄21. P. 16-

22. 

38. ɻʦʣʝʥʢʦʚ ɸ. ʂ., ʊʨʠʬʦʥʦʚʘ ɽ. ɺ., ʂʘʪʘʝʚʘ ɽ. ɺ., ʄʠʪʠʥʘ ʊ. ɸ., ɺʳʩʦʮʢʘʷ ʃ. ʃ., 

ʏʝʨʥʳʭ ʖ. ɹ., ʂʣʠʥʫʰʢʠʥʘ ɽ. ʌ., ɹʝʣʦʫʩʦʚ ʂ. ɸ., ʂʦʛʘʨʢʦ ʀ. ʅ., ɿʘʭʘʨʦʚ ʉ. ɻ., ʂʘʨʘʫʣʦʚ ɸ. 

ɺ., ʂʦʛʘʨʢʦ ɹ. ʉ., ʄʘʨʴʠʥʘ ʉ. ɸ. ɸʥʘʣʠʟ ʩʚʦʙʦʜʥʳʭ ʣʝʛʢʠʭ ʮʝʧʝʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʦʪʝʨʘʧʠʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʩ 

ʠʥʪʘʢʪʥʳʤ ʠʟʤʝʨʷʝʤʳʤ ʧʘʨʘʧʨʦʪʝʠʥʦʤ // ɻʝʤʘʪʦʣʦʛʠʷ ʠ ʪʨʘʥʩʬʫʟʠʦʣʦʛʠʷ. 2019. ʊ. 64. ̄ 1. 

ʉ. 7-15. https://doi.org/10.35754/0234-5730-2019-64-1-7-15 

39. Durie B. G., Harousseau J. L., Miguel J. S., Blade J., Barlogie B., Anderson K., ... 

Rajkumar S. V. International uniform response criteria for multiple myeloma // Leukemia. 2006. V. 

20. ˉ9. P. 1467-1473. https://doi.org/10.1038/sj.leu.2404284 

40. Mart²n-Nares E., Saavedra-Gonz§lez V., Fagundo-Sierra R., Santinelli-N¼¶ez B. E., 

Romero-Maceda T., Calder·n-Vasquez K., Hernandez-Molina G. Serum immunoglobulin free light 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 204 

 

chains and their association with clinical phenotypes, serology and activity in patients with IgG4-

related disease // Scientific Reports. 2021. V. 11. ˉ1. P. 1-11. https://doi.org/10.1038/s41598-021-

81321-5  

41. Hutchison C. A., Blad® J., Cockwell P., Cook M., Drayson M., Fermand J. P., Winearls C. 

Novel approaches for reducing free light chains in patients with myeloma kidney // Nature Reviews 

Nephrology. 2012. ʊ. 8. ̄4. ʉ. 234-243. https://doi.org/10.1038/nrneph.2012.14 

42. Albayrak M., Celebi H., Albayrak A., Sayilir A., Yesil Y., Balcik O. S., ... Celik T. 

Elevated serum angiotensin converting enzyme levels as a reflection of bone marrow reninï

angiotensin system activation in multiple myeloma // Journal of the Renin-Angiotensin-Aldosterone 

System. 2012. V. 13. ˉ2. P. 259-264. https://doi.org/10.1177/1470320312437070  

43. Zamagni E. Introduction: Management of Bone Disease and Kidney Failure in Multiple 

Myeloma // Management of Bone Disease and Kidney Failure in Multiple Myeloma. Springer, 

Cham, 2021. P. 1-5. https://doi.org/10.1007/978-3-030-63662-3_1 

44. ʀʩʨʘʝʣʷʥ ʕ. ʈ., ɻʦʣʦʚʘʪʘʷ ʂ. ʉ., ɹʦʥʜʘʨʝʥʢʦ ʆ. ʂ., ʅʘʡʜʘ ɸ. ɺ., ʇʫʜʝʝʚʘ ɸ. ʍ. ɼʝʙʶʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʩ ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʤʠʘʣʛʠʠ // ʄʝʜʠʮʠʥʩʢʠʡ ʚʝʩʪʥʠʢ ʖʛʘ 

ʈʦʩʩʠʠ. 2019. ˉ4. ʉ. 98-104. https://doi.org/10.21886/2219-8075-2019-10-4-98-104 

45. Maneix L. et al. The Mitochondrial Protease LonP1 Promotes Proteasome Inhibitor 

Resistance in Multiple Myeloma // Cancers. 2021. V. 13. ˉ4. P. 843. 

https://doi.org/10.3390/cancers13040843  

46. Barker H. F., Ball J., Drew M., Hamilton M. S., Franklin I. M. The role of adhesion 

molecules in multiple myeloma // Leukemia & lymphoma. 1992. V. 8. ˉ3. P. 189-196. 

https://doi.org/10.3109/10428199209054904 

47. Zhang Y., Zhang C., Zhou J., Zhang J., Chen X., Chen J., ... Li C. Case Report: Reversible 

Neurotoxicity and a Clinical Response Induced by BCMA-Directed Chimeric Antigen Receptor T 

Cells Against Multiple Myeloma With Central Nervous System Involvement // Frontiers in 

immunology. 2021. V. 12. P. 236. https://doi.org/10.3389/fimmu.2021.552429  

48. Giuliani N., Costa F., Marchica V. The Pathophysiology of Myeloma Bone Disease: Role 

of Osteoblasts and Osteocytes // Management of Bone Disease and Kidney Failure in Multiple 

Myeloma. Springer, Cham, 2021. P. 37-51. https://doi.org/10.1007/978-3-030-63662-3_3 

49. Moonga B. S., Adebanjo O. A., Wang H. J., Li S., Wu X. B., Troen B., ... Zaidi M. 

Differential effects of interleukin-6 receptor activation on intracellular signaling and bone 

resorption by isolated rat osteoclasts // Journal of Endocrinology. 2002. V. 173. ˉ3. P. 395-405. 

https://doi.org/10.1677/joe.0.1730395 

50. ɻʝʣʴʮʝʨ ɹ. ʀ., ɾʠʣʢʦʚʘ ʅ. ʅ., ɸʥʫʬʨʠʝʚʘ ʅ. ɼ., ʂʦʯʝʪʢʦʚʘ ɽ. ɸ. ʇʦʨʘʞʝʥʠʝ ʢʦʩʪʝʡ 

ʧʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʝ // ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. 2011. ̄3. ʉ. 11ï16. 

51. Andrews R. E., Chantry A. D., Ashcroft A. J. The Pathophysiology of Myeloma Bone 

Disease: Bone Remodeling and the Role of Osteoclasts // Management of Bone Disease and Kidney 

Failure in Multiple Myeloma. Cham.: Springer, 2021. P. 7-36. https://doi.org/10.1007/978-3-030-

63662-3_2 

52. Wiszniak S., Schwarz Q. Exploring the Intracrine Functions of VEGF-A // Biomolecules. 

2021. V. 11. ˉ1. P. 128. https://doi.org/10.3390/biom11010128 

53. Takasu M., Tanitame K., Baba Y., Akiyama Y., Tamura T., Kondo S., ... Awai K. Does 

chemical shift imaging offer a biomarker for the diagnosis and assessment of disease severity in 

multiple myeloma? A cross-sectional study // Medicine. 2021. V. 100. ˉ6. 

https://doi.org/10.1097/MD.0000000000024358 

54. Lin Z. S., Qin A. B., Wang S. X., Yu X. J., Dong B., Xiong Z. Y., ... Zhao M. H. A non-

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 205 

 

invasive differential diagnostic model for light chain cast nephropathy in newly diagnosed multiple 

myeloma patients with renal involvement: a multicenter study // Journal of nephrology. P. 1-9. 

https://doi.org/10.1007/s40620-020-00926-7 

55. Tabata R., Yasumizu R., Tabata C., Kojima M. CD20-negative low-grade B cell 

lymphoma showing immunophenotypic and genotypic features resembling plasma cell myeloma // 

Pathology-Research and Practice. 2013. V. 209. ˉ7. P. 459-462. 

https://doi.org/10.1016/j.prp.2013.04.007 

56. Mykytiv V., Alwaheed A., Hashim N. A. M. Double CD38ī/CD138ī negative multiple 

myeloma // Hematology/oncology and stem cell therapy. 2019. V. 12. ˉ1. P. 64-66. 

https://doi.org/10.1016/j.hemonc.2017.08.003 

57. Stege C. A. M., Nasserinejad K., Klein S. K., Timmers G.-J., Hoogendoorn M., Ypma P. 

F., é Zweegman S. Improving the identification of frail elderly newly diagnosed multiple myeloma 

patients // Leukemia. 2021. P. 1-5. https://doi.org/10.1038/s41375-021-01162-z 

58. Yavorkovsky L. L. Smoldering multiple myeloma 40 years later: a story of unintended 

disease // Expert Review of Hematology. 2021. https://doi.org/10.1080/17474086.2021.1875815  

59. Terpos E., Zamagni E., Lentzsch S., Drake M. T., Garc²a-Sanz R., Abildgaard N. 

Treatment of multiple myeloma-related bone disease: Recommendations from the Bone Working 

Group of the International Myeloma Working Group // The Lancet Oncology. 2021. 

https://doi.org/10.1016/S1470-2045(20)30559-3  

60. Garcia-Gomez A., Li T., de la Calle-Fabregat C., Rodr²guez-Ubreva J., Ciudad L., Catal¨-

Moll F., ... Ballestar E. Targeting aberrant DNA methylation in mesenchymal stromal cells as a 

treatment for myeloma bone disease // Nature Communications. 2021. V. 12. ˉ1. P. 1-15. 

https://doi.org/10.1038/s41467-020-20715-x 

61. Scott K., Hayden P. J., Will A., Wheatley K., Coyne I. Bortezomib for the treatment of 

multiple myeloma // Cochrane Database of Systematic Reviews. 2016. ˉ4. 

https://doi.org/10.1002/14651858.CD010816 

62. Moreau P., Sonneveld P., Boccadoro M., Cook G., Mateos M. V., Nahi H., ... Einsele H. 

Chimeric antigen receptor T-cell therapy for multiple myeloma: a consensus statement from The 

European Myeloma Network // Haematologica. 2019. V. 104. ˉ12. P. 2358. 

https://doi.org/10.3324/haematol.2019.224204 

63. Zuo X., Liu D. Progress in the application of minimal residual disease detection in 

multiple myeloma // Journal of Hematopathology. P. 1-11. https://doi.org/10.1007/s12308-020-

00436-2 

64. OôConnor M. H., Madugula K., Smith M. Chimeric Antigen Receptor T Cells: Clinical 

Applications, Advances and Challenges // Advanced Concepts in Human Immunology: Prospects 

for Disease Control. Cham.: Springer, 2020. P. 319-333. https://doi.org/10.1007/978-3-030-33946-

3_7  

65. ʇʘʚʣʦʚʘ ɺ. ʖ., ʃʠʚʘʜʥʳʡ ɽ. ʉ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ CAR-T ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʣʝʯʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ // ʂʣʠʥʠʯʝʩʢʘʷ ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʷ. 2021. ʊ. 14. ̄ 1. ʉ. 149-

156. https://doi.org/10.21320/2500-2139-2021-14-1-149-156 

66. ʈʝʟʦʣʶʮʠʷ ʉʦʚʝʪʘ ʵʢʩʧʝʨʪʦʚ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʨʘʧʠʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʠʝʣʦʤʳ ʚ 

ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ COVID-19 // ʆʥʢʦʛʝʤʘʪʦʣʦʛʠʷ. 2020. ʊ. 15. ˉ2. ʉ. 108-112. 

https://doi.org/10.17650/1818-8346-2020-15-2-108-112 

67. ʉʘʙʠʨʦʚ ʀ. ʉ., ʄʫʨʢʘʤʠʣʦʚ ʀ. ʊ., ʌʦʤʠʥ ɺ. ɺ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʧʨʠ COVID-19: ʚʟʛʣʷʜ ʪʝʨʘʧʝʚʪʘ // The Scientific Heritage. 2020. ̄ 50-

2 (50). ʉ. 35-41. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 206 

 

68. ʉʘʙʠʨʦʚ ʀ. ʉ., ʄʫʨʢʘʤʠʣʦʚ ʀ. ʊ., ʌʦʤʠʥ ɺ. ɺ. ʂʣʠʥʠʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19) 

// The Scientific Heritage. 2020. ̄53-1 (53). ʉ. 10-20. 

69. L·pez-Candales A., Mathur P., Xu J. Managing multiple myeloma during COVID-19: an 

ongoing saga. 2021. https://doi.org/10.1080/00325481.2021.1885882 

70. Camilleri M. et al. COVIDȤ19 and myeloma clinical researchïexperience from the 

CARDAMON clinical trial // British Journal of Haematology. 2021. V. 192. ˉ1. P. e14. 

https://doi.org/10.1111/bjh.17168 

71. Gavriatopoulou M. et al. SARS-CoV-2 Vaccines in Patients With Multiple Myeloma // 

HemaSphere. 2021. V. 5. ˉ3. https://doi.org/10.1097/HS9.0000000000000547 

72. Tang A. S. O., Leong T. S., Chew L. P., Chua H. H. Successful Non-surgical Treatment of 

an Acute Calculous Cholecystitis in a Myeloma Patient with Covid-19: Case Report // SN 

comprehensive clinical medicine. 2021. V. 3. ˉ2. P. 666-669. https://doi.org/10.1007/s42399-021-

00785-8 

 

References: 

1. Mendeleeva, L. P., Votiakova, O. M., Rekhtina, I. G., Osmanov, E. A., Poddubnaya, I. V., 

Grivtsova, L. I., é Gevorkian, T. G. (2021). Multiple myeloma. Journal of Modern Oncology, 

22(4), 6-28. (in Russian). https://doi.org/10.26442/18151434.2020.4.200457 

2. Becker, N. (2011). Epidemiology of multiple myeloma. Multiple myeloma, 25-35. 

https://doi.org/10.1007/978-3-540-85772-3_2  

3. Bence Jones, H. (1847). Papers on Chemical Pathology; The Lancet, 50(1247), 88-92. 

https://doi.org/10.1016/S0140-6736(02)86528-X 

4. Rustizky, J. V. (1873). Multiples myelom. Deutsche Zeitschrift f¿r Chirurgie, 3(1), 162-

172. https://doi.org/10.1007/BF02911073 

5. Kahler, O. (1889). Zur Symptomalogii des multiple Myleoms: Beobachtung von 

Albomosurie. Prager Medinische Wochenschrift, 14. 45. 

6. Semochkin, S. V. (2020). Mnozhestvennaya mieloma. Klinicheskaya onkogematologiya. 

Fundamentalônye issledovaniya i klinicheskaya praktika, 13(1), 1-24. (in Russian). 

7. Bolotin, S. G., Zenina, M. S., Pristupa, A. S., é Solovieva, A. V. (2020). Clinical and 

Epidemiological Characteristics of Multiple Myeloma in the Ryazan Region. Nauka Molodykh 

(Eruditio Juvenium), 8(4), 541-548. (in Russian). https://doi.org/10.23888/HMJ202084541-548 

8. Jemel, A. (2008). Cancer statistics 2008. Ca Cancer J. Clin., 58, 71-96. 

9. Cid Ruzafa, J., Merinopoulou, E., Baggaley, R. F., Leighton, P., Werther, W., Felici, D., & 

Cox, A. (2016). Patient population with multiple myeloma and transitions across different lines of 

therapy in the USA: an epidemiologic model. Pharmacoepidemiology and drug safety, 25(8), 871-

879. https://doi.org/10.1002/pds.3927 

10. Rosenberg, P. S., Barker, K. A., & Anderson, W. F. (2015). Future distribution of multiple 

myeloma in the United States by sex, age, and race/ethnicity. Blood, The Journal of the American 

Society of Hematology, 125(2), 410-412. https://doi.org/10.1182/blood-2014-10-609461  

11. Filchenkov A. A. (2019). Adipotsity kostnogo mozga pri mnozhestvennoi mielome. 

Onkogematologiya, 14(1), 60-75. (in Russian). 

12. Harousseau, J. L., & Dreyling, M. (2010). Multiple myeloma: ESMO Clinical Practice 

Guidelines for diagnosis, treatment and follow-up. Annals of Oncology, 21, v155-v157. 

https://doi.org/10.1093/annonc/mdq178 

13. Wang, S., Xu, L., Feng, J., Liu, Y., Liu, L., Wang, J., ... & Zhan, S. (2020). Prevalence and 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 207 

 

incidence of multiple myeloma in urban area in China: a national population-based analysis. 

Frontiers in oncology, 9, 1513. https://doi.org/10.3389/fonc.2019.01513  

14. Skvortsova, N., Pospelova, T., Kovynev, I., Soldatova, G., é Nechunaeva, I. (2018). 

Epidemiology of Multiple Myeloma in Novosibirsk (Siberian Federal District). Clinical 

Oncohematology, 12(1), 86-94. (in Russian). https://doi.org/10.21320/2500-2139-2019-12-1-86-94 

15. Vinogradova, O. Y., Ptushkin, V. V., Chernikov, M. V., Kochkareva, Y. B., & Zherebtsova, 

V. A. (2019). Epidemiology of multiple myeloma in city Moscow. Terapevticheskii Arkhiv, 91(7), 

83-92. (in Russian). https://doi.org/10.26442/00403660.2019.07.000305 

16. Kucherenko, T. Yu. (2017). Multiple myeloma in the Amur region. Youth of the XXI 

century: a step into the future, 743-744. (in Russian). 

17. Mikhalev, M. A., Kuznetsova, E. Yu., Syrtseva, E. B., & Sokolova-Popova, T. A. (2016). 

Klinicheskii sluchai redkogo sochetaniya mnozhestvennoi mielomy i mieloproliferativnogo 

zabolevaniya. Sovremennye problemy nauki i obrazovaniya, (5), 79-87. (in Russian). 

18. Vasilev V. I., Gorodetskiy V. R., Sedyshev S. K., Probatova N. A., Pavlovskaya A. I., 

Varlamova M. Yu., Palshina S. G., Logunov A. L., Logvinenko O.A., Sokol E. V., Nasonov E. L., 

Vasilyev V. I., Gorodetsky V. R., Sedyshev S. K., Probatova N. A., Pavlovskaya A. I., Varlamova M. 

Yu., Palshina S. G., Logunov A. L., Logvinenko O., Sokol E. V., Nasonov E. L. (2010). Clinical 

manifestations of vasculitis at the onset of multiple myeloma. Rheumatology Science and Practice, 

48(1), 81-87. (in Russian). https://doi.org/10.14412/1995-4484-2010-1410 

19. Nevozhaj, A. V., & Tatarkina, N. D. (2009). Clinical picture of patients multiple myeloma 

in Primorye territory. Siberian Medical Journal (Irkutsk), 85(2), 85-88. (in Russian). 

20. Smirnov, A. V., Afanasyev, B. V., Poddubnaya, I. V., Dobronravov, V. A., Khrabrova, M. 

S., Zakharova, E. V., Nikitin, E. A., Kozlovskaya, L. V., Bobkova, I. N., Rameev, V. V., Batyushin, 

M. M., Moiseev, Ch. S., Darskaya, E. I., Pirogova, O. V., Mendeleeva, L. P., & Biryukova, L. S. 

(2020). Monoclonal Gammopathy of Renal Significance: Consensus of Hematologists and 

Nephrologists of Russia on the Establishment of Nosology, Diagnostic Approach and Rationale for 

Clone Specific Treatment. Russian Archives of Internal Medicine, 10(2), 102-118. (in Russian). 

https://doi.org/10.20514/2226-6704-2020-10-2-102-118 

21. Bulanov, A. Yu., & Simarova I. B. (2018). Hemostasiological portrait of multiple 

myeloma. Clinical Nephrology, (2), 23-25. (in Russian). 

https://doi.org/10.18565/nephrology.2018.2.23-25  

22. Misyurina, E. N., & Misyurin, A. V. (2018). Genetic abnormalities in patients with 

multiple myeloma. Clinical Nephrology, (2), 11-14. (in Russian). 

https://doi.org/10.18565/nephrology.2018.2.11-14 

23. Semochkin, S. V. (2018). Diagnosis and principles of therapy of multiple myeloma. 

Clinical Nephrology, (2), 15-22. (in Russian). https://doi.org/10.18565/nephrology.2018.2.15-22 

24. Murkamilov, I., Sabirov, I., Fomin, V., Murkamilova, Zh., & Yusupov, F. (2021). 

Electrolytic imbalance and heart arrhythmies in chronic kidney disease. Scientific heritage, 60-

2(60), 55-70. (in Russian). https://doi.org/10.24412/9215-0365-2021-60-2-55-70 

25. Shatokhin, Y. V., & Bakulina, E. S. (2012). Features of clinical course of multiple 

myelomas at long-term polychemotherapy. Journal of Siberian Medical Sciences, 5. (in Russian). 

26. Mironova, D. A., Koroleva, L. Yu., Samoilova, O. S., & Mironova, N. V. (2020). Venous 

thromboembolic complications in oncohematology (brief review). Meditsinskii almanakh, 62(1), 

20-26. (in Russian). 

27. Leebeek, F. W. (2016). Update of thrombosis in multiple myeloma. Thrombosis research, 

140, S76-S80. https://doi.org/10.1016/s0049-3848(16)30103-7 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 208 

 

28. Carrier, M., Le Gal, G., Tay, J., Wu, C., & Lee, A. Y. (2011). Rates of venous 

thromboembolism in multiple myeloma patients undergoing immunomodulatory therapy with 

thalidomide or lenalidomide: a systematic review and metaȤanalysis. Journal of Thrombosis and 

Haemostasis, 9(4), 653-663. https://doi.org/10.1111/j.1538-7836.2011.04215.x 

29. Smirnova, O. V., Manchuk, V. T., & Agilova, Y. N. (2015). Clinical and Immunological 

Features of Infectious Complications in Patients with Multiple Myeloma. Annals of the Russian 

Academy of Medical Sciences, 70(5), 534-540. (in Russian). 

https://doi.org/10.15690/vramn.v70.i5.1439 

30. Novikova, A. A., Klyasova, G. A., Gribanova, E. O., Okhmat, V. A., Ryzhko, V. V., & 

Savchenko, V. G. (2018). Infectious complications in patients with multiple myeloma on first 

chemotherapy cycle. Oncohematology, 13(3), 63-75. (in Russian). https://doi.org/10.17650/1818-

8346-2018-13-3-63-75 

31. Bolli, N., Martinelli, G., & Cerchione, C. (2020). The molecular pathogenesis of multiple 

myeloma. Hematology Reports, 12(3). 9054-9054. https://doi.org/10.4081/hr.2020.9054 

32. Padala, S. A., Barsouk, A., Barsouk, A., Rawla, P., Vakiti, A., Kolhe, R., ... & Ajebo, G. H. 

(2021). Epidemiology, Staging, and Management of Multiple Myeloma. Medical Sciences, 9(1), 3. 

https://doi.org/10.3390/medsci9010003 

33. Kaweme, N. M., Changwe, G. J., & Zhou, F. (2021). Approaches and Challenges in the 

Management of Multiple Myeloma in the Very Old: Future Treatment Prospects. Frontiers in 

Medicine, 8, 180. https://doi.org/10.3389/fmed.2021.612696 

34. Rekhtina, I. G., & Mendeleeva, L. P. (2017). Current approaches to treating of patients 

with multiple myeloma with renal failure: Questions and proofs. Terapevticheskii arkhiv, 89(7). 

112-117. (in Russian). https://doi.org/10.17116/terarkh2017897112-117 

35. Bessmeltsev, S. S. (2013). Multiple myeloma (management of newly diagnosed patients): 

literature review and our on data. Part II. Clinical hematology oncology, 6(4). 379-414. (in Russian). 

36. Samoylovich, M. P., Griazeva, I. V., Mazing, A. V., Lapin, S. V., & Klimovich, V. B. 

(2016). Immunometric Assay to Determine Free Light Chain Concentrations of Human 

Immunoglobulins. Medical Immunology (Russia), 18(4), 385-394. (in Russian). 

https://doi.org/10.15789/1563-0625-2016-4-385-394 

37. Votyakova, O. M., Lyubimova, N. V., Turko, T. A., Yakimovich, O. Yu., & Kogarko, I. N. 

(2010). Clinical implication of immunoglobulin free light chains study in patients with multiple 

myeloma. Bulletin of the Russian Oncology Center N.N. Blokhin RAMS, (4:21). 16-22. (in Russian). 

38. Golenkov, A. K., Trifonova, E. V., Kataeva, E. V., Mitina, T. A., Vusotskaya, L. L., 

Chernykh, Yu. B., Klinushkina, E. F., Belousov, K. A., Kogarko, I. N., Zakharov, S. G., Karaulov, 

A. V., Kogarko, B. S., & Maryina, S. A. (2019). Assay of immunoglobulin free light chains in the 

serum for evaluating chemotherapy efficacy in patients suffering from multiple myeloma with intact 

measurable paraprotein. Russian journal of hematology and transfusiology, 64(1), 7-15. (in 

Russian). https://doi.org/10.35754/0234-5730-2019-64-1-7-15 

39. Durie, B. G., Harousseau, J. L., Miguel, J. S., Blade, J., Barlogie, B., Anderson, K., ... & 

Rajkumar, S. V. (2006). International uniform response criteria for multiple myeloma. Leukemia, 

20(9), 1467-1473. https://doi.org/10.1038/sj.leu.2404284 

40. Mart²n-Nares, E., Saavedra-Gonz§lez, V., Fagundo-Sierra, R., Santinelli-N¼¶ez, B. E., 

Romero-Maceda, T., Calder·n-Vasquez, K., & Hernandez-Molina, G. (2021). Serum 

immunoglobulin free light chains and their association with clinical phenotypes, serology and 

activity in patients with IgG4-related disease. Scientific Reports, 11(1), 1-11. 

https://doi.org/10.1038/s41598-021-81321-5  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 209 

 

41. Hutchison, C.A., Blad®, J., Cockwell, P., Cook, M., Drayson, M., Fermand, J. P., & 

Winearls, C. (2012). Novel approaches for reducing free light chains in patients with myeloma 

kidney. Nature Reviews Nephrology, 8(4), 234-243. https://doi.org/10.1038/nrneph.2012.14 

42. Albayrak, M., Celebi, H., Albayrak, A., Sayilir, A., Yesil, Y., Balcik, O. S., ... & Celik, T. 

(2012). Elevated serum angiotensin converting enzyme levels as a reflection of bone marrow reninï

angiotensin system activation in multiple myeloma. Journal of the Renin-Angiotensin-Aldosterone 

System, 13(2), 259-264. https://doi.org/10.1177/1470320312437070 

43. Zamagni, E. (2021). Introduction: Management of Bone Disease and Kidney Failure in 

Multiple Myeloma. Management of Bone Disease and Kidney Failure in Multiple Myeloma. Cham., 

Springer, 1-5. https://doi.org/10.1007/978-3-030-63662-3_1 

44. Israelyan, E. R., Golovataya, C. S., Bondarenko, O. K., Nayda, A. V., & Pudeeva, A. K. 

(2019). Onset of multiple myeloma with rheumatic polymyalgia. Medical Herald of the South of 

Russia, 10(4), 98-104. (in Russian). https://doi.org/10.21886/2219-8075-2019-10-4-98-104 

45. Maneix, L., Sweeney, M. A., Lee, S., Iakova, P., Moree, S. E., Sahin, E., ... & Catic, A. 

(2021). The Mitochondrial Protease LonP1 Promotes Proteasome Inhibitor Resistance in Multiple 

Myeloma. Cancers, 13(4), 843. https://doi.org/10.3390/cancers13040843  

46. Barker, H. F., Ball, J., Drew, M., Hamilton, M. S., & Franklin, I. M. (1992). The role of 

adhesion molecules in multiple myeloma. Leukemia & lymphoma, 8(3), 189-196. 

https://doi.org/10.3109/10428199209054904 

47. Zhang, Y., Zhang, C., Zhou, J., Zhang, J., Chen, X., Chen, J., ... & Li, C. (2021). Case 

Report: Reversible Neurotoxicity and a Clinical Response Induced by BCMA-Directed Chimeric 

Antigen Receptor T Cells Against Multiple Myeloma With Central Nervous System Involvement. 

Frontiers in immunology, 12, 236. https://doi.org/10.3389/fimmu.2021.552429 

48. Giuliani, N., Costa, F., & Marchica, V. (2021). The Pathophysiology of Myeloma Bone 

Disease: Role of Osteoblasts and Osteocytes. Management of Bone Disease and Kidney Failure in 

Multiple Myeloma. Cham., Springer, 37-51. https://doi.org/10.1007/978-3-030-63662-3_3 

49. Moonga, B. S., Adebanjo, O. A., Wang, H. J., Li, S., Wu, X. B., Troen, B., ... & Zaidi, M. 

(2002). Differential effects of interleukin-6 receptor activation on intracellular signaling and bone 

resorption by isolated rat osteoclasts. Journal of Endocrinology, 173(3), 395-405. 

https://doi.org/10.1677/joe.0.1730395 

50. Heltser, B. I., Zhilkova, N. N., Anufrieva, N. D., Kochetkova, E. A. (2011). Bone lesions 

in case of multiple myeloma. Pacific Medical Journal, (3), 11-16. (in Russian). 

51. Andrews, R. E., Chantry, A. D., & Ashcroft, A. J. The Pathophysiology of Myeloma Bone 

Disease: Bone Remodelling and the Role of Osteoclasts. Management of Bone Disease and Kidney 

Failure in Multiple Myeloma. Cham., Springer, 7-36. https://doi.org/10.1007/978-3-030-63662-3_2 

52. Wiszniak, S., & Schwarz, Q. (2021). Exploring the Intracrine Functions of VEGF-A. 

Biomolecules, 11(1), 128. https://doi.org/10.3390/biom11010128  

53. Takasu, M., Tanitame, K., Baba, Y., Akiyama, Y., Tamura, T., Kondo, S., ... & Awai, K. 

(2021). Does chemical shift imaging offer a biomarker for the diagnosis and assessment of disease 

severity in multiple myeloma? A cross-sectional study. Medicine, 100(6). 

https://doi.org/10.1097/MD.0000000000024358 

54. Lin, Z. S., Qin, A. B., Wang, S. X., Yu, X. J., Dong, B., Xiong, Z. Y., ... & Zhao, M. H. A 

non-invasive differential diagnostic model for light chain cast nephropathy in newly diagnosed 

multiple myeloma patients with renal involvement: a multicenter study. Journal of nephrology, 1-9. 

https://doi.org/10.1007/s40620-020-00926-7 

55. Tabata, R., Yasumizu, R., Tabata, C., & Kojima, M. (2013). CD20-negative low-grade B 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 210 

 

cell lymphoma showing immunophenotypic and genotypic features resembling plasma cell 

myeloma. Pathology-Research and Practice, 209(7), 459-462. 

https://doi.org/10.1016/j.prp.2013.04.007 

56. Mykytiv, V., Alwaheed, A., & Hashim, N. A. M. (2019). Double CD38ī/CD138ī negative 

multiple myeloma. Hematology/oncology and stem cell therapy, 12(1), 64-66. 

https://doi.org/10.1016/j.hemonc.2017.08.003  

57. Stege, C. A. M., Nasserinejad, K., Klein, S. K., Timmers, G.-J., Hoogendoorn, M., Ypma, 

P. F., é Zweegman, S. (2021). Improving the identification of frail elderly newly diagnosed 

multiple myeloma patients. Leukemia, 1-5. https://doi.org/10.1038/s41375-021-01162-z 

58. Yavorkovsky, L. L. (2021). Smoldering multiple myeloma 40 years later: a story of 

unintended disease. Expert Review of Hematology. https://doi.org/10.1080/17474086.2021.1875815  

59. Terpos, E., Zamagni, E., Lentzsch, S., Drake, M. T., Garc²a-Sanz, R., Abildgaard, N., ... & 

Myeloma Working Group. (2021). Treatment of multiple myeloma-related bone disease: 

Recommendations from the Bone Working Group of the International Myeloma Working Group. 

The Lancet Oncology. https://doi.org/10.1016/S1470-2045(20)30559-3 

60. Garcia-Gomez, A., Li, T., de la Calle-Fabregat, C., Rodr²guez-Ubreva, J., Ciudad, L., 

Catal¨-Moll, F., ... & Ballestar, E. (2021). Targeting aberrant DNA methylation in mesenchymal 

stromal cells as a treatment for myeloma bone disease. Nature Communications, 12(1), 1-15. 

https://doi.org/10.1038/s41467-020-20715-x 

61. Scott, K., Hayden, P. J., Will, A., Wheatley, K., & Coyne, I. (2016). Bortezomib for the 

treatment of multiple myeloma. Cochrane Database of Systematic Reviews, (4). 

https://doi.org/10.1002/14651858.CD010816 

62. Moreau, P., Sonneveld, P., Boccadoro, M., Cook, G., Mateos, M. V., Nahi, H., ... & 

Einsele, H. (2019). Chimeric antigen receptor T-cell therapy for multiple myeloma: a consensus 

statement from The European Myeloma Network. Haematologica, 104(12), 2358. 

https://doi.org/10.3324/haematol.2019.224204 

63. Zuo, X., & Liu, D. Progress in the application of minimal residual disease detection in 

multiple myeloma. Journal of Hematopathology, 1-11. https://doi.org/10.1007/s12308-020-00436-2  

64. OôConnor, M. H., Madugula, K., & Smith, M. (2020). Chimeric Antigen Receptor T Cells: 

Clinical Applications, Advances and Challenges. Advanced Concepts in Human Immunology: 

Prospects for Disease Control. Cham., Springer, 319-333. https://doi.org/10.1007/978-3-030-

33946-3_7 

65. Pavlova, V. Yu., & Livadnyi E. S. (2021). CAR-T Technology and New Opportunities for 

Tumor Treatment. Clinical oncohematology, 14(1), 149-156. (in Russian). 

https://doi.org/10.21320/2500-2139-2021-14-1-149-156 

66. Expert Council resolution on the specifics of multiple myeloma therapy during COVID-

19 pandemic (2020). Oncohematology, 15(2), 108-112. (in Russian). https://doi.org/10.17650/1818-

8346-2020-15-2-108-112 

67. Sabirov, I. S., Murkamilov, I. T., Fomin, V. V. (2021). The functional state of the liver and 

pancreas in COVID-19: the view of the therapist. Scientific Heritage, (50-2 (50)), 35-41. (in 

Russian). 

68. Sabirov, I. S., Murkamilov, I. T., Fomin, V. V. (2020). Clinical and pathogenetic aspects of 

damage to the cardiovascular system in a new coronavirus infection (COVID-19). Scientific 

Heritage, (53-1 (53)), 10-20. (in Russian). 

69. L·pez-Candales, A., Mathur, P., & Xu, J. (2021). Managing multiple myeloma during 

COVID-19: an ongoing saga. https://doi.org/10.1080/00325481.2021.1885882 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 211 

 

70. Camilleri, M., Sive, J., Wilson, W., Pang, G., Jenner, R., Phillips, E., ... & Yong, K. 

(2021). COVIDȤ19 and myeloma clinical research - experience from the CARDAMON clinical 

trial. British Journal of Haematology, 192(1), e14. https://doi.org/10.1111/bjh.17168 

71. Gavriatopoulou, M., Ntanasis-Stathopoulos, I., Korompoki, E., Terpos, E., & Dimopoulos, 

M. A. (2021). SARS-CoV-2 Vaccines in Patients With Multiple Myeloma. HemaSphere, 5(3), 

https://doi.org/10.1097/HS9.0000000000000547 

72. Tang, A. S. O., Leong, T. S., Chew, L. P., & Chua, H. H. (2021). Successful Non-surgical 

Treatment of an Acute Calculous Cholecystitis in a Myeloma Patient with Covid-19: Case Report. 

SN comprehensive clinical medicine, 3(2), 666-669. https://doi.org/10.1007/s42399-021-00785-8  

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 03.03.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

10.03.2021 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʫʨʢʘʤʠʣʦʚ ʀ. ʊ., ɸʡʪʙʘʝʚ ʂ. ɸ., ʂʫʜʘʡʙʝʨʛʝʥʦʚʘ ʀ. ʆ., ʌʦʤʠʥ ɺ. ɺ., ʄʫʨʢʘʤʠʣʦʚʘ ɾ. 

ɸ., ʖʩʫʧʦʚ ʌ. ɸ. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ ʠ ʢʦʤʦʨʙʠʜʥʳʝ ʧʘʪʦʣʦʛʠʠ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ: 

ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʠ ʦʧʠʩʘʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 

7. ˉ4. ʉ. 186-211. https://doi.org/10.33619/2414-2948/65/22 

 

Cite as (APA): 

Murkamilov, I., Aitbaev, K., Kudaibergenova, I., Fomin, V., Murkamilova, Zh., & Yusupov, F. 

(2021). Multiple Myeloma and Comorbidal Diseases in the Practice of a Doctor: A Literature 

Review and a Clinical Case Description. Bulletin of Science and Practice, 7(4), 186-211. (in 

Russian). https://doi.org/10.33619/2414-2948/65/22 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 212 

 

ʋɼʂ 616.314 (575.2-17):313.12 https://doi.org/10.33619/2414-2948/65/23 

 

ʇʈʆɹʃɽʄʓ ʆʍʈɸʅʓ ɿɼʆʈʆɺʔʗ ʇʆʃʆʉʊʀ ʈʊɸ  

ʉʆʎʀɸʃʔʅʆ ʋʗɿɺʀʄʓʍ ʉʃʆɽɺ ʅɸʉɽʃɽʅʀʗ ɺ ʏʋʁʉʂʆʁ ʆɹʃɸʉʊʀ 

 

Éʖʩʫʧʭʘʥʦʚ ʆ. ʅ., ʂʠʨʛʠʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, y.otahon@mail.ru 

Éʉʝʣʴʧʠʝʚ ʊ. ʊ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʂʠʨʛʠʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, selpiev@list.ru 

Éʂʦʰʤʫʨʘʪʦʚ ɸ. ɻ., ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʂʠʨʛʠʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, kalimjan@mail.ru 

 

PROBLEMS OF ORAL HEALTH PROTECTION  

OF DISADVANTAGED SOCIAL GROUPS IN THE CHUI REGION 

 

ÉYusupkhanov O., Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan, y.otahon@mail.ru 

ÉSelpiev T., Dr. habil., Kyrgyz-Russian Slavic University,  

Bishkek, Kyrgyzstan, selpiev@list.ru 

ÉKoshmuratov A., M.D., Kyrgyz-Russian Slavic University, 

Bishkek, Kyrgyzstan, kalimjan@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʯʝʨʪʦʡ ʙʝʜʥʦʩʪʠ ʧʨʦʞʠʚʘʶʪ 22,4% ʥʘʩʝʣʝʥʠʷ. 

ʇʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʣʫʯʰʝʥʠʝʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ɸʚʪʦʨʦʤ ʙʳʣʠ 

ʦʙʲʝʜʠʥʝʥʳ ʧʦʥʷʪʠʷ çʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʡè, çʤʘʣʦʠʤʫʱʠʡè, ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʝʞʜʫ 

ʜʘʥʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʘ ̫ʨʘʟʥʠʮʘ ʪ. ʢ. ʜʣʷ ʜʘʥʥʳʭ ʛʨʫʧʧ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʦʩʪʘʝʪʩʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ. ʇʨʦʙʣʝʤʘ ʜʦʩʪʫʧʥʦʩʪʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ ʜʣʷ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʪʨʫʜʥʦʨʘʟʨʝʰʠʤʦʡ ʠ ʯʘʩʪʦ ʚʦ 

ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʝʨʝʰʘʝʤʦʡ. ɺ ʩʚʦʠʭ ʚʳʚʦʜʘʭ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʨʝʰʠʪʴ 

ʠʣʠ ʥʝʤʥʦʛʦ ʦʙʣʝʛʯʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʥʝ ʧʨʠʚʣʝʢʘʷ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ. 

ʇʨʦʙʣʝʤʘ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʩʦʩʪʦʠʪ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʠ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ɺ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ, ʙʫʜʴ ʵʪʦ ʨʝʙʝʥʦʢ, ʧʦʞʠʣʦʡ ʧʘʮʠʝʥʪ ʠʣʠ 

ʙʝʨʝʤʝʥʥʘʷ ʞʝʥʱʠʥʘ, ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʜʝʣʷʝʪ ʚ ʩʨʝʜʥʝʤ å 142 ʩʦʤʘ (ʦʢʦʣʦ 1,5 ʜʦʣʣʘʨʘ ʉʐɸ). 

 

Abstract. In the Kyrgyz Republic, 22.4% of the population live below the poverty line. 

A sufficient number of problems related to improvement were identified. The problem of 

the availability of dental care is intractable for many states and often insoluble in many aspects of 

this issue. In his conclusions, the author proposes to solve or slightly alleviate this problem without 

attracting large financial flows. The problem of today is the insufficient funding of dentistry from 

the state to improve the state of the dental health of the population. Regardless of the patientôs social 

status, be it a child, an elderly patient or a pregnant woman, the state allocates an average of å 

142 soms (about 1.5 US dollars). 

  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʩʦʮʠʘʣʴʥʦ ʥʝʟʘʱʠʱʝʥʥʳʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʩʪʦʤʘʪʦʣʦʛʠʷ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʚʘʞʥʳʭ ʚʠʜʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. 

ʆʥ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʨʘʱʘʶʱʠʭʩʷ ʟʘ 

ʣʝʯʝʥʠʝʤ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʚʩʝʛʦ 33 ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʣʠʥʠʢʠ, 4 ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʢʣʠʥʠʢʠ ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʳ (ɹʠʰʢʝʢ, ʅʘʨʳʥ, ʂʘʨʘʢʦʣ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 12% [3]. 

ʇʝʨʝʩʪʨʦʡʢʘ ʚ ʉʉʉʈ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, 

ʦʧʨʝʜʝʣʠʚ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. ʅʝʜʦʩʪʘʪʦʢ ʟʘʢʣʶʯʘʣʩʷ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʢʘʟʘʥʠʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ, ʠʟ-ʟʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʭʫʜʰʘʣʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ [6]. 

ʉ ʦʪʢʨʳʪʠʝʤ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ ʠ ʢʘʙʠʥʝʪʦʚ ʠ ʠʭ ʫʢʨʝʧʣʝʥʠʝʤ ʥʘ 

ʨʳʥʢʝ ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʮʝʥ 

ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʫʛʠ, ʯʪʦ ʷʚʠʣʦʩʴ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʦʛʦ ʩʣʦʷ 

ʥʘʩʝʣʝʥʠʷ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʧʦʩʝʱʘʪʴ 

ʩʪʦʤʘʪʦʣʦʛʘ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʧʦʩʝʱʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʘ-ʦʨʪʦʧʝʜʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʜʥʠʤ 

ʧʨʠʝʤʦʤ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʧʨʦʙʣʝʤʘ ʧʦʩʝʱʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʘ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪ. ʢ. ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ 

ʟʘʥʷʪʳ ʥʘ ʨʘʙʦʪʝ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʟʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ) ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪ ʥʝʧʦʥʠʤʘʥʠʝ 

ʩʦ ʩʪʦʨʦʥʳ ʩʚʦʠʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʠʟʠʪʘ ʢ ʚʨʘʯʫ ʩʪʦʤʘʪʦʣʦʛʫ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʟʘʱʠʱʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʢʘʢʠʝ 

ʚʠʜʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʦʥʠ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ. 

ʀʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʦʮʠʦʣʦʛʠʠ ʤʝʜʠʮʠʥʳ, ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʈ.  

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸ. ɺ. ɸʣʠʤʩʢʠʡ ʦʪʤʝʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪ ɹʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [8].  

ʇʦ ʝʛʦ ʤʥʝʥʠʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ:  

1) ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʦʤʦʱʴ; 

2) ʬʠʟʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ;  

3) ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ.  

ʊʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʝʛʫʣʷʨʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʩʝʱʝʥʠʝ ʚʨʘʯʘ ʩʪʦʤʘʪʦʣʦʛʘ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ.  

ʇʨʦʙʣʝʤʘ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʩʦʩʪʦʠʪ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʠ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ɺ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ, ʙʫʜʴ ʵʪʦ ʨʝʙʝʥʦʢ, ʧʦʞʠʣʦʡ ʧʘʮʠʝʥʪ ʠʣʠ 

ʙʝʨʝʤʝʥʥʘʷ ʞʝʥʱʠʥʘ, ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʜʝʣʷʝʪ ʚ ʩʨʝʜʥʝʤ å 142 ʩʦʤʘ (ʦʢʦʣʦ 1,5 ʜʦʣʣʘʨʘ ʉʐɸ). 

ʋʯʝʥʳʡ ʊʘʤʘʟ ʄʯʝʜʣʠʜʟʝ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʛʨʫʧʧʳ 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʜʦʭʦʜʦʤ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʩʝʙʝ. 

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘʪʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʚʩʝʡ ʨʝʩʧʫʙʣʠʢʝ, 

ʧʦʤʠʤʦ ʩʪʦʣʠʮʳ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ ʫʩʣʫʛ 

ʦʧʣʘʯʠʚʘʝʪʩʷ. ʏʘʩʪʥʳʡ ʩʝʢʪʦʨ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʜʦʚʝʨʠʷ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʠ ʚʳʩʦʢʦʤʫ ʩʝʨʚʠʩʫ. 
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ʋʯʝʥʳʡ ɻʨʠʥʠʥʘ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʜʦʙʘʚʣʷʝʪ, ʯʪʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʦʩʪʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʎʝʥʥʦʩʪʴ ʜʣʷ ʧʘʮʠʝʥʪʦʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʨʦʢʠ ʧʨʠʝʤʘ, ʠ ʯʘʩʪʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ ʚ ʵʪʦʤ ʘʩʧʝʢʪʝ ʚʳʛʣʷʜʷʪ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʝʝ ʯʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. ʀ 

ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦʣʛʠʝ ʛʦʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʦʙʱʝʥʠʷ ʦʙ ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ [5]. 

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʜʝʡʩʪʚʫʝʪ ʰʠʨʦʢʦ ʨʘʟʚʠʪʘʷ ʩʝʪʴ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʮʝʥʳ, ʚ ʯʘʩʪʥʳʭ ʢʣʠʥʠʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʳʩʦʢʠʡ ʩʧʨʦʩ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʢʣʠʥʠʢ ʧʦʣʴʟʫʶʱʠʝʩʷ ʠʥʪʝʨʝʩʦʤ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʜʘʥʥʦʛʦ ʬʘʢʪʘ ʜʦʣʞʝʥ 

ʧʨʦʠʩʭʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʩʘʥʠʪʘʨʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʦʨʤ, ʢʦʪʦʨʳʡ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ. ɼʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʜʘʝʪ 

ʛʘʨʘʥʪʠʶ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʧʦʤʦʱʴ. ʅʝʩʦʙʣʶʜʝʥʠʝ 

ʩʚʦʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʝʨʝʜ ʥʘʩʝʣʝʥʠʝʤ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʪʫʱʝʤʫ ʥʝʜʦʚʦʣʴʩʪʚʫ 

ʦʩʦʙʝʥʥʦ ʩʦ ʩʪʦʨʦʥʳ ʫʷʟʚʠʤʳʭ ʠ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. 

ʉ ʚʚʝʜʝʥʠʝʤ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʪʦʤʘʪʦʣʦʛʠʶ, ʨʷʜ ʫʯʝʥʳʭ ʩʪʘʣʠ ʧʦʩʚʷʱʘʪʴ ʩʚʦʠ 

ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. ʇʨʦʬʝʩʩʦʨ ʊ. ʊ. ʉʝʣʴʧʠʝʚ ʧʨʠʜʘʝʪ ʚʘʞʥʦʩʪʴ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʧʝʨʝʩʪʨʦʡʢʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʦʪʨʘʩʣʴ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ, ʠʟʙʝʞʘʪʴ ʜʝʬʠʮʠʪʘ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʣʠ ʫʧʨʘʟʜʥʠʪʴ ʝʛʦ ʠ ʧʝʨʝʚʝʩʪʠ 

ʫʯʨʝʞʜʝʥʠʷ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʩʯʝʪ, ʪʝʤ ʩʘʤʳʤ ʜʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʠʜʘʩʪ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ. ʀʟʫʯʝʥʘ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ; ʀʩʩʣʝʜʦʚʘʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʨʦʚʝʥʴ ʠ ʩʪʨʫʢʪʫʨʫ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʄʳ ʠʟʫʯʠʣʠ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʦʚʴ 

ʩʦʟʜʘʥʥʳʭ ʯʘʩʪʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ [1]. 

ʉʪʦʤʘʪʦʣʦʛʠʷ ʢʘʢ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʧʝʨʝʥʘʩʳʱʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʫʛʘʤʠ, ʵʪʠʤ ʩʘʤʳʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʨʷʜ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦʝ ʨʘʩʩʣʦʝʥʠʝ. ɼʘʥʥʳʡ 

ʬʘʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʧʦʪʦʢʘ ʧʘʮʠʝʥʪʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʧʘʮʠʝʥʪʳ ʩ ʚʳʩʦʢʠʤ ʜʦʭʦʜʦʤ ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʦʨʦʛʠʝ ʯʘʩʪʥʳʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʫʜʦʨʦʞʘʥʠʝ ʥʘ ʨʳʥʢʝ 

ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʘʢʠʝ ʥʦʚʳʝ ʨʝʘʣʠʠ ʢʦʩʥʫʣʠʩʴ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ð ʠʥʚʘʣʠʜʳ, ʩʪʫʜʝʥʪʳ, ʧʝʥʩʠʦʥʝʨʳ ʠ ʜʨ. [4]. 

ʉʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ ʠ ʝʛʦ ʨʘʟʚʠʪʠʝ ʢʘʢ çʩʦʮʠʘʣʴʥʘʷ 

ʩʪʦʤʘʪʦʣʦʛʠʷè, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʦʨʪʦʧʝʜʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʩʦʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ. ʝ. ʬʠʥʘʥʩʦʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʩʝʣʝʥʠʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ 

ʩʦʭʨʘʥʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ [7]. 

ɺʦ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʤʠʨʘ ʫʷʟʚʠʤʳʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦ 

ʨʝʰʘʝʤʳʭ ʧʨʦʙʣʝʤ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʦʱʫʱʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

ɺ ʧʝʨʚʦʦʯʝʨʝʜʥʫʶ ʚʘʞʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʦʣʞʥʦ 

ʩʪʘʚʠʪʴʩʷ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʫʷʟʚʠʤʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʜʣʷ 

ʫʷʟʚʠʤʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʦʩʪʘʝʪʩʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʩʦʦʙʨʘʞʝʥʠʷʤ. ʅʝ ʧʨʠʚʣʝʢʘʷ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ:  

1. ʇʨʦʩʚʝʱʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʜʝʪʝʡ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ (ʜʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʣʠ ʙʳ ʧʨʦʚʦʜʠʪʴ ʩʪʫʜʝʥʪʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ).  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 215 

 

2. ʇʝʨʝʩʤʦʪʨʝʪʴ ʨʫʢʦʚʦʜʩʪʚʫ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʨʘʬʠʢ ʨʘʙʦʪʳ ʚʨʘʯʝʡ (ʞʝʣʘʪʝʣʴʥʦ ʧʝʨʝʡʪʠ ʥʘ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ).  

3. ʇʨʠʜʘʪʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʫʣʫʯʰʝʥʠʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʥʘʩʝʣʝʥʠʷ [2]. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʠ 

ʘʚʪʦʨʦʚ ʩʪʨʘʥ ʉʅɻ ʧʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʪʚʝʪʫ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʝʪʯʘʪʳʝ ʵʥʜʦʧʨʦʪʝʟʳ ʫ 

ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʘʣʣʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʧʨʠ ʛʨʳʞʘʭ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ 

ʩʪʝʥʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʯʝʥʠʝʤ ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʫ 

ʙʦʣʴʥʳʭ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʦ ʧʦʚʦʜʫ ʛʨʳʞʠ, ʧʨʠ ʧʦʤʦʱʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʦʩʣʦʞʥʝʥʠʷ ʚ ʨʘʥʝ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 

 

Abstract. The article analyzes the review of the literature of foreign authors and authors of 

the CIS countries on the immunological response to the used mesh endoprostheses in patients after 

alloplastic methods of hernioplasty with hernias of the anterior abdominal wall. Currently, it is 

possible to monitor the course of the wound process in patients operated on for hernia using 

the immunological method. The correlation dependence of the nature of complications in the wound 

with indicators of additional research methods has not been sufficiently studied, which requires 

further study of this issue. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ, ʛʝʨʥʠʦʧʣʘʩʪʠʢʘ, ʠʥʪʝʨʣʝʡʢʠʥ. 
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ʅʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʷʚʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʠʤʧʣʘʥʪʘʮʠʶ ʛʝʨʥʠʦʧʨʦʪʝʟʘ ʩ ʢʘʯʝʩʪʚʦʤ 

ʬʦʨʤʠʨʫʝʤʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʇʨʠ ʠʤʧʣʘʥʪʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʮʝʩʩ 

ʨʝʧʘʨʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ [13, 30, 47].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʧʨʠʟʥʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʵʥʜʦʧʨʦʪʝʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ.  

ʇʨʦʙʣʝʤʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. ʇʦ ʜʘʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ 

ʚʝʥʪʨʘʣʴʥʳʝ ʛʨʳʞʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʩʣʝ 3ï19% ʣʘʧʘʨʦʪʦʤʠʡ ʠ ʧʦ ʯʘʩʪʦʪʝ ʧʨʦʯʥʦ ʟʘʥʠʤʘʶʪ 

ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʧʘʭʦʚʳʭ ʛʨʳʞ. ʉʨʝʜʠ ʙʦʣʴʥʳʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤʠ ʚʝʥʪʨʘʣʴʥʳʤʠ 

ʛʨʳʞʘʤʠ ʙʦʣʴʰʠʥʩʪʚʦ (50ï60%) ʥʘʭʦʜʷʪʩʷ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʠʭ 

ʣʝʯʝʥʠʷ ʘʢʪʫʘʣʴʥʘ ʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ [6, 23, 40]. 

ʆʜʥʘʢʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʨʝʮʠʜʠʚʦʚ ʛʨʳʞ ʧʦʩʣʝ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʣʦʧʨʦʪʝʟʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʨʘʥʝʚʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʏʘʩʪʦʪʘ ʨʘʥʝʚʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʧʣʘʩʪʠʢʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ 

ʩʪʝʥʢʠ ʧʦ ʧʦʚʦʜʫ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ ʚʘʨʴʠʨʫʝʪ ʦʪ 20,9% ʜʦ 67%. 

ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʛʥʦʡʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʙʲʝʤʘ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʚʳʟʳʚʘʶʱʠʭ ʩʪʨʝʩʩʦʚʫʶ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʶ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʜʠʩʬʫʥʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʦʧʨʦʩʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʥʝʚʳʭ ʦʩʣʦʞʥʝʥʠʡ ʜʦ ʦʧʝʨʘʮʠʠ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʥʠʤʘʥʠʷ. ʀʤʝʶʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʠʤʤʫʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʨʘʥʝʚʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤʠ ʚʝʥʪʨʘʣʴʥʳʤʠ 

ʛʨʳʞʘʤʠ ʧʨʠʟʥʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʢʘʢ ʜʦ 

ʦʧʝʨʘʮʠʠ, ʪʘʢ ʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʇʦ ʤʥʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʘʚʪʦʨʦʚ, ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ ʨʘʥʝʚʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʫ ʢʘʞʜʦʛʦ 

ʙʦʣʴʥʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʘ ʚ ʠʪʦʛʝ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤʠ 

ʚʝʥʪʨʘʣʴʥʳʤʠ ʛʨʳʞʘʤʠ. 

ʇʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʵʥʜʦʧʨʦʪʝʟʳ ʧʨʦʧʠʪʳʚʘʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʦʨʤʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʙʝʣʢʦʚ ʢʨʦʚʠ. ʇʦʷʚʣʷʝʪʩʷ ʩʪʦʡʢʠʡ ʚʳʨʘʞʝʥʥʳʡ ʦʪʝʢ ʪʢʘʥʝʡ, ʵʢʩʩʫʜʘʮʠʷ, ʠʥʦʛʜʘ 

ʥʝʢʨʦʙʠʦʟ ʢʣʝʪʦʢ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʠʤʧʣʘʥʪʘʪʦʤ. ʏʝʨʝʟ 1,0ï1,5 ʥʝʜʝʣʠ ʚ ʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʟʚʠʚʘʶʪʩʷ ʢʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢʥʘ ʠ 

ʢʘʧʠʣʣʷʨʳ [17, 34, 51]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʭʠʨʫʨʛʦʚ ʩʯʠʪʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʜʦʧʨʦʪʝʟʦʚ ʠʟ 

ʧʦʣʠʧʨʦʧʠʣʝʥʘ [1, 18, 35] ʠ ʧʦʣʠʪʝʪʨʘʬʣʶʦʨʦʵʪʠʣʝʥʘ [5, 22, 39] ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ 

ʧʣʘʩʪʠʢʠ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ. ɺ 1958 ʛ. F. Usher ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʝʨʚʳʤʠ ʜʦʣʦʞʠʣʠ ʦ ʭʦʨʦʰʠʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʛʝʨʥʠʦ-ʧʣʘʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʢʠ ʠʟ ʧʦʣʠʧʨʦʧʠʣʝʥʘ [11, 28, 45]. 

ʇʦʣʠʧʨʦʧʠʣʝʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʬʠʣʘʤʝʥʪʥʳʡ ʠʥʝʨʪʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʵʪʦʡ ʩʝʪʢʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʢ 

ʥʝʨʘʩʩʘʩʳʚʘʝʤʦʩʪʴ, ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʝʨʪʥʦʩʪʴ, ʫʜʘʯʥʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʢʦʪʦʨʳʝ ʥʝ ʪʝʨʷʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʢʘʥʝʚʳʭ ʬʝʨʤʝʥʪʦʚ [9, 26, 43]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʙʨʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʢʘʧʩʫʣʳ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʚʦʢʨʫʛ 
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ʩʝʪʯʘʪʦʛʦ ʵʥʜʦʧʨʦʪʝʟʘ ʠʟ ʧʨʦʣʝʥʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʤʧʣʘʥʪʘʪ ʥʝ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʦʢʨʫʞʘʶʱʠʭ ʤʳʰʮ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ. [8, 25, 42]. ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʙʨʘʟʮʦʚ ʪʢʘʥʝʡ ʚ ʨʘʟʥʳʝ 

ʩʨʦʢʠ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʩʝʪʯʘʪʦʛʦ ʵʥʜʦʧʨʦʪʝʟʘ ʠʟ ʧʨʦʣʝʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʞʠʚʦʪʥʳʭ 

ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʥʘ 7-ʡ ʜʝʥʴ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʩʝʪʯʘʪʳʡ ʵʥʜʦʧʨʦʪʝʟ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥ. 

ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ ʭʦʨʦʰʦ ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʘ. ʅʘ 14-ʡ ʜʝʥʴ ʧʦʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʨʝʣʴʝʬ 

ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʢʦʥʪʫʨʦʚ ʤʦʥʦʚʦʣʦʢʦʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʣʦʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʥʠʪʝʡ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʅʘ 21-ʡ 

ʜʝʥʴ ʩʝʪʯʘʪʳʡ ʵʥʜʦʧʨʦʪʝʟ ʧʣʦʪʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʪʝʟ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʙʳʩʪʨʦ ʠʥʢʘʧʩʫʣʠʨʫʝʪʩʷ. ʕʪʦ ʥʝ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ 

ʦʢʨʫʞʘʶʱʠʭ ʤʳʰʮ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ [2, 19, 36]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʠʦʠʥʝʨʪʥʦʩʪʴ, ʜʣʷ ʠʤʧʣʘʥʪʘʮʠʠ ʧʦʣʠʧʨʦʧʠʣʝʥʘ ʭʘʨʘʢʪʝʨʥʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʨʦʤ ʠ ʬʠʩʪʫʣ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ [4, 21, 38]. ʈʘʟʤʝʨ ʧʦʨ ʩʝʪʦʢ ʪʘʢʞʝ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʩʝʪʦʢ [15, 32, 49]. ʇʦʨʦʟʥʦʩʪʴ ʪʢʘʥʠ (ʨʘʟʤʝʨ ʷʯʝʝʢ) ʦʧʨʝʜʝʣʷʝʪ 

ʚʨʝʤʷ ʠ ʢʘʯʝʩʪʚʦ ʝʝ ʚʞʠʚʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ [52].  

ʇʨʠ ʧʦʨʘʭ ʙʦʣʝʝ 75 ʤʠʢʨʦʥ ʪʢʘʥʴ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ ʧʨʦʨʘʩʪʘʝʪ 

ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʠ ʬʠʙʨʦʮʠʪʘʤʠ. ʇʨʠ ʧʦʨʘʭ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʧʨʝʦʙʣʘʜʘʝʪ 

ʛʠʩʪʠʦʮʠʪʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʵʥʜʦʧʨʦʪʝʟʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʙʦʣʝʝ ʩʣʘʙʦʡ ʬʠʢʩʘʮʠʠ ʚ 

ʪʢʘʥʷʭ. ʈʘʟʤʝʨʳ ʷʯʝʝʢ Marlex ʠ Prolene ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 100 ʤʠʢʨʦʥ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʥʝʚʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʘʣʣʦʧʣʘʩʪʠʢʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʚʩʘʥʦʤ (ʤʝʨʩʠʣʝʥʦʤ). ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʨʘʥʝʚʦʡ ʠʥʬʝʢʮʠʠ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 

15% ʜʦ 5%, ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʠʱʝʡ ʩ 15% ʜʦ 2% [14, 31, 48]. ʇʦʣʠʧʨʦʧʠʣʝʥʦʚʘʷ ʩʝʪʢʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟ-ʟʘ ʤʘʩʩʠʚʥʦʛʦ 

ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʩ ʨʠʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʵʨʦʟʠʡ ʩʪʝʥʦʢ ʧʦʣʳʭ ʦʨʛʘʥʦʚ 

[16, 33, 50]. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʭʠʨʫʨʛʦʚ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʠ ʩʝʪʯʘʪʳʝ ʠʤʧʣʘʥʪʘʪʳ ʠʟ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥʘ (PTFE). ɺʧʝʨʚʳʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ PTFE ʧʨʝʜʣʦʞʠʣʠ ʚ 1959 ʛ. I. G. Ludington, ɽ. R. Woodward. ʋʥʠʢʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥʘ: ʥʝʩʤʘʯʠʚʘʝʤʦʩʪʴ, ʥʝʧʨʦʧʠʪʳʚʘʝʤʦʩʪʴ ʚʦʜʦʡ, ʠʥʝʨʪʥʦʩʪʴ ʚ 

ʪʢʘʥʷʭ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ ʪʢʘʥʝʚʦʡ ʨʝʘʢʮʠʠ ʧʦʟʚʦʣʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʙʠʦʤʘʪʝʨʠʘʣ ʚ ʭʠʨʫʨʛʠʠ [12, 29, 46]. ʆʜʥʘʢʦ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ, PTFE 

ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʫʜʘʣʷʪʴʩʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʨʫʪʠʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʵʥʜʦʧʨʦʪʝʟʘ [3, 20, 37]. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʧʦʣʠʚʠʥʠʣʜʝʥʬʪʦʨʠʜ (ʇɺɼʌ) [7, 24, 

41]. ɺʧʝʨʚʳʝ, ʦ ʧʨʠʤʝʥʝʥʠʠ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʛʝʨʥʠʦʧʨʦʪʝʟʘ ʩʦʦʙʱʠʣʠ V. Schumpelic ʩ 

ʩʦʘʚʪʦʨʘʤʠ ʚ 2002 ʛ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʭʦʨʦʰʘʷ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʦʥ ʥʝ ʪʦʢʩʠʯʝʥ, ʥʝ ʚʳʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʛʦ 

ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʭʦʨʦʰʦ ʧʨʦʨʘʩʪʘʝʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, ʫʩʪʦʡʯʠʚ ʢ 

ʠʥʬʝʢʮʠʠ ʠ ʦʙʣʘʜʘʝʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ [10, 27, 44]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʣʠʤʝʨʘ ʠʟ 

ʇɺɼʌ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʦʙʨʘʙʦʪʢʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʥʝ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʠʤʧʣʘʥʪʘʮʠʶ [7, 24, 41]. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʜʘʥʥʳʝ ʦ ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʝʪʯʘʪʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʠʟ ʇɺɼʌ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʨʘʡʥʝ 

ʩʢʫʜʥʳ [5, 23, 49]. 

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʫʣʫʯʰʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʠ ʇʆɺɻ ʚʦʟʤʦʞʥʦ ʩʪʘʥʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʠʞʝʥʠʡ ʙʠʦʠʥʞʝʥʝʨʠʠ ʚ ʩʦʟʜʘʥʠʠ ʘʫʪʦʣʦʛʠʯʥʳʭ ʪʢʘʥʝʡ. A. Taveggia ʠ 
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ʩʦʘʚʪ. (2003) ʧʨʠʤʝʥʠʣʠ ʚʳʨʘʱʝʥʥʫʶ in vitro ʘʫʪʦʣʦʛʠʯʥʫʶ ʜʝʨʤʫ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ 

ʇʆɺɻ ʚ ʧʦʟʠʮʠʠ online ʫ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʠʤʧʣʘʥʪʘʪʘ 

ʠʜʝʘʣʴʥʦ ʠʥʪʝʛʨʠʨʫʝʪ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ ʙʝʟ ʨʝʘʢʮʠʠ ʦʪʪʦʨʞʝʥʠʷ ʠ ʨʝʘʙʩʦʨʙʮʠʠ [10, 28, 

47]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʣʘʩʪʠʢʠ ʧʝʨʝʜʥʝʡ 

ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʭʠʨʫʨʛʦʚ ʧʨʦʜʦʣʞʘʪʴ ʧʦʠʩʢ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʥʠʤʘʥʠʝ 

ʭʠʨʫʨʛʦʚ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʶʪ ʚʦʧʨʦʩʳ ʟʥʘʯʠʤʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. ɺʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʠʢʨʦʬʣʦʨʳ ʩ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ, 

ʪʝʯʝʥʠʠ ʠ ʠʩʭʦʜʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʠʤʤʫʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ [1, 3]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ 

ʠʥʜʫʮʠʨʦʚʘʥʠʶ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ, ʧʨʦʷʚʣʝʥʠʝʤ ʯʝʛʦ ʯʘʱʝ ʚʩʝʛʦ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʥʦʡʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʧʦʪʦʤʫ ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, 

ʦʧʝʨʘʮʠʷ ð ɻ ʪʦ ʚʩʝʛʜʘ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʩʠʭʠʯʝʩʢʠʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʶ, ʚʦ-ʚʪʦʨʳʭ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʪʷʞʝʣʳʭ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʦʨʛʘʥʳ, ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʦʣʴʥʳʤʠ ʤʥʦʞʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʫʧʨʝʩʩʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

(ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ). ʂ ʵʪʦʤʫ ʥʘʜʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʦʢʘʟʳʚʘʶʪ ʥʘʨʢʦʟ, ʧʨʝʧʘʨʘʪʳ ʘʥʝʩʪʝʟʠʠ [35, 52].  

ɺ ʬʘʛʦʮʠʪʘʨʥʦʡ ʩʠʩʪʝʤʝ ʠʤʤʫʥʠʪʝʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ [12]. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʚ ʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ ʢʦʣʠʯʝʩʪʚʘ ʬʘʛʦʮʠʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ð 

ʤʦʥʦʮʠʪʦʚ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʩʦʢʨʘʱʝʥʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʟʘʭʚʘʪʳʚʘʪʴ, ʫʙʠʚʘʪʴ ʠ ʧʝʨʝʚʘʨʠʚʘʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʦʨʛʘʥʠʟʤʘ [38]. 

ʍʠʨʫʨʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʪʨʘʚʤʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʭʝʣʧʝʨʦʚ (CD4+) ʠ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ (CD8+). ʋʛʥʝʪʝʥʠʝ ʊ-ʢʣʝʪʦʯʥʦʛʦ 

ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ (1ï3) ʜʥʷ ʦʪʤʝʯʝʥʦ ʧʨʠ ʦʧʝʨʘʮʠʷʭ 

ʥʘ ʚʩʝʭ ʦʨʛʘʥʘʭ. ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʢʣʝʪʦʢ ʧʨʦʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʚʘʪʴ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʦʪʚʝʪ ʥʘ ʊ-ʢʣʝʪʦʯʥʳʝ ʤʠʪʦʛʝʥʳ ʠ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʮʠʪʦʢʠʥʳ [2, 6, 42]. ʋ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

ʘʙʩʦʣʶʪʥʳʭ [3, 24, 35]. ʀʟʤʝʥʝʥʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʩʝʭ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ [18, 35]. ʀʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʪʴ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ 

ʬʦʥ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [45]. 

ɺ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʤ ʦʨʛʘʥʠʟʤʝ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʙʘʣʘʥʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʊ1 ʠ Th2 ʣʠʤʬʦʮʠʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʬʦʨʤʫ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʣʝʪʦʯʥʦʛʦ ʠʣʠ ʛʫʤʦʨʘʣʴʥʦʛʦ [32, 36]. ʅʝʘʜʝʢʚʘʪʥʳʡ ʤʝʩʪʥʳʡ ʠ 

ʦʙʱʠʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʝʩʪʥʳʭ ʠ ʦʙʱʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [2, 52]. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʢʘʢ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʠʢʨʦ ʠ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ʩʪʘʣʦ ʙʘʥʘʣʴʥʳʤ. ʆʜʥʘʢʦ, ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʥʝ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ 
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ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʘʥʪʠʙʠʦʪʠʢʠ, ʪʦ ʝʩʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤ, ʦʩʪʘʶʪʩʷ ʛʣʘʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ. ɽʩʣʠ ʝʱʝ 

20ï30  ʣʝʪ ʥʘʟʘʜ ʪʘʢʦʝ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʳʣʦ ʦʧʨʘʚʜʘʥʥʳʤ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘ ʬʦʥʝ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʚʩʝ ʙʦʣʝʝ ʤʦʱʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʚʩʝ ʪʨʫʜʥʝʝ ʧʦʜʜʘʶʪʩʷ ʣʝʯʝʥʠʶ. ʅʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʯʠʩʣʦ 

ʪʷʞʝʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ (ʩʪʘʬʠʣʦʢʦʢʢʦʤ, 

ʧʨʦʪʝʝʤ, ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʦʡ, ʢʣʝʙʩʠʝʣʦʡ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʩ 

ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ [46]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʚʫʭʵʪʘʧʥʳʡ ʧʨʠʥʮʠʧ ʦʮʝʥʢʠ 

ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʩ ʧʦʤʦʱʴʶ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʤʝʪʦʜʦʚè ʚʳʷʚʣʷʶʪʩʷ çʛʨʫʙʳʝè ʜʝʬʝʢʪʳ ʛʫʤʦʨʘʣʴʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ- 

ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʬʘʛʦʮʠʪʦʟʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʊ-ʭʝʣʧʝʨʦʚ (CD4+), ʊ-ʩʫʧʨʝʩʩʦʨʦʚ- 

(CD8+), ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD3+), ɺ-ʣʠʤʬʦʮʠʪʦʚ (CD20+), ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Ig A, M, 

G, ʎʀʂ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɹʦʣʝʝ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ, ʝʩʣʠ ʠʤʝʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʚ ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʪʝʩʪʘʭ [45, 52]. 

ɺ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ʠ ʧʨʦʪʝʟʘ ʢʨʘʡʥʝ 

ʦʛʨʘʥʠʯʝʥʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [41]. ʗʩʥʦ, ʯʪʦ ʵʪʘ ʧʨʦʙʣʝʤʘ, ʚʳʭʦʜʷʱʘʷ ʟʘ ʨʘʤʢʠ ʭʠʨʫʨʛʠʠ, 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʢʦʤʧʣʝʢʩʥʳʤʠ ʫʩʠʣʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʝʡ [34]. 

ɺʳʧʦʣʥʝʥʠʝ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʫ ʙʦʣʴʥʳʭ ʇʆɺɻ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʦʧʝʨʘʮʠʦʥʥʳʤ ʨʠʩʢʦʤ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʦʤʝʦʩʪʘʟʘ, 

ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʷ ʠ ʧʨʠʦʙʨʝʪʘʷ ʭʘʨʘʢʪʝʨ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [24]. ɺ ʜʘʥʥʦʡ ʩʚʷʟʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʚʘʞʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠʟʥʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʇʆɺɻ ʢʘʢ ʜʦ ʦʧʝʨʘʮʠʠ, ʪʘʢ ʠ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [30]. ɺʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʦʙʫʩʣʦʚʣʝʥ ʚʳʙʨʦʩʦʤ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʙʝʣʢʦʚ ʦʩʪʨʦʡ ʬʘʟʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʨʝʘʢʮʠʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʷʞʝʩʪʠ ʧʘʪʦʣʦʛʠʠ ʠ 

ʪʨʘʚʤʘʪʠʯʥʦʩʪʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [22, 30]. 

ɺ ʧʣʘʩʪʠʯʝʩʢʦʡ ʛʝʨʥʠʦʣʦʛʠʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʩʦʩʪʦʷʥʠʶ ʤʝʩʪʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʳʡ ʣʦʢʘʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʪʨʘʚʤʫ, ʰʦʚʥʳʡ ʠ ʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ [10]. ʆʧʫʙʣʠʢʦʚʘʥʳ ʜʘʥʥʳʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʠ ʠʤʧʣʘʥʪʘʮʠʠ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʩʝʪʢʠ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʙʣʶʜʘʣʦʩʴ 76 ʧʘʮʠʝʥʪʦʚ ʚ ʩʨʦʢʠ ʦʪ 2 ʜʦ 180 ʤʝʩʷʮʝʚ (ʚ ʩʨʝʜʥʝʤ 18 ʤʝʩʷʮʝʚ). 

ʀʩʩʣʝʜʦʚʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʣʫʞʠʣʠ ʤʘʢʨʦʬʘʛʠ (CD68+), ʤʥʦʛʦʷʜʝʨʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ 

(CD 15+), ʊ ʠ ɺ ʣʠʤʬʦʮʠʪʳ (CD3+ ʠ CD20+). ɿʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʠ ʚʩʝʭ, 

ʧʝʨʝʤʝʥʥʳʭ ʫʤʝʥʴʰʠʣʠʩʴ. ʇʦʣ, ʚʦʟʨʘʩʪ, ʪʠʧ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʧʝʨʘʮʠʠ ʠʣʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʝʪʢʠ ʥʝ ʠʤʝʣʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ. ʅʘʜʝʞʥʳʭ ʤʝʪʦʜʦʚ ʠʤʤʫʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʪʪʦʨʞʝʥʠʷ ʠʤʧʣʘʥʪʘʪʘ ʘʚʪʦʨʳ ʥʝ ʫʩʪʘʥʦʚʠʣʠ [15]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʫʧʦʨʥʦ ʜʠʩʢʫʪʠʨʫʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʨʠʩʢʝ ʵʥʜʦʧʨʦʪʝʟʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠʛʝʨʠʥʦʧʣʘʩʪʠʢʝ, ʘ ʪʘʢʞʝ ʦ ʩʚʷʟʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ 

ʥʘ ʠʥʦʨʦʜʥʦʝ ʪʝʣʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʤʧʣʘʥʪʠʨʫʶʱʠʤʠ ʩʝʪʢʘʤʠ ʚʦʟʤʦʞʥʦʛʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʢʘʥʝʡ [12]. ɼʦʩʪʦʚʝʨʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʝʡ ʠ ʙʳʩʪʨʦʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ, ʧʝʨʝʥʝʩʝʥʥʘʷ ʦʧʝʨʘʮʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʤʧʣʘʥʪʘʪʦʚ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ (ʬʠʙʨʠʥʦʛʝʥ, ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ, ʠʥʪʝʨʣʝʡʢʠʥ-6, ʘʣʴʬʘ-1-
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ʘʥʪʠʪʨʠʧʩʠʥ), ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʠʤʝʨʦʚ [32]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʢʩʠʯʥʦʩʪʴ 

ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʩʝʥʦʙʠʦʪʠʢʦʚ (ʠʤʧʣʘʥʪʘʪʦʚ) ʨʝʘʣʠʟʫʝʪʩʷ 

ʯʝʨʝʟ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʝʭʘʥʠʟʤʳ, ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ 

ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʱʝʩʪʚʘ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ ʜʚʫʤ ʩʦʩʪʘʚʣʷʶʱʠʤ: ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʠ 

ʚʨʝʤʝʥʥʦʡ [21].  

ʀʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʚʣʠʷʥʠʷ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʵʥʜʦʧʨʦʪʝʟʦʚ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʠʤʤʫʥʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʚʪʦʨʠʯʥʳʝ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ), ʘʫʪʦʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʘʣʣʝʨʛʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʠʥʝʨʪʥʦʩʪʴ, ʧʨʠ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ [22].  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʘʝʢ ʚ ʛʨʳʞʝʚʦʤ ʤʝʰʢʝ ʩ 

ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʭʨʦʥʠʯʝʩʢʦʡ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʨʘʟʚʠʪʠʶ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʪʨʘʥʩʣʦʢʘʮʠʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʦʢʩʝʤʠʠ [9, 23]. ɸʚʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ ʧʦʚʳʰʝʥʠʝ 

ʘʥʪʠʵʥʜʦʪʦʢʩʠʥʦʚʳʭ ʘʥʪʠʪʝʣ ʢʣʘʩʩʦʚ G ʠ ɸ, ʦʪʨʘʞʘʶʱʠʭ ʠʤʤʫʥʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʧʦʩʪʦʷʥʥʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʚʢʣʶʯʘʷ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʫ 62 ʙʦʣʴʥʳʭ ʇʆɺɻ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʪʦʤ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʌʀʆ - 

ʘʣʴʬʘ ʠ ʠʥʪʝʨʣʝʡʢʠʥ-6 ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʦʢʩʝʤʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʵʥʪʝʨʦʩʦʨʙʮʠʠ [52]. ɼʣʷ ʦʮʝʥʢʠ ʪʝʯʝʥʠʷ 

ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʣʦʞʝʥʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʥʝʚʦʛʦ ʦʪʜʝʣʷʝʤʦʛʦ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʚ ʨʘʟʤʝʨʘʭ 

ʛʨʳʞʝʚʦʛʦ ʜʝʬʝʢʪʘ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥ-4 ʠ ʌʅʆ-ʘʣʴʬʘ. ɺ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʰʠʨʥʳʤʠ ʛʨʳʞʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-4 ʚ ʨʘʥʝʚʦʤ 

ʵʢʩʩʫʜʘʪʝ ʚ ʜʚʘ ʨʘʟʘ ʥʘ 3ï7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʢ 9-ʤ ʩʫʪʢʘʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [42]. ɼʘʥʥʳʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʥʝʚʦʛʦ ʦʪʜʝʣʷʝʤʦʛʦ ʫ ʙʦʣʴʥʳʭ ʇʆɺɻ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʚʳʷʚʣʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʠʟʤʝʥʝʥʠʷʤ ʚ ʢʨʦʚʠ ʙʦʣʴʥʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʝʢʪʠʚʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʧʨʦʩʣʝʞʠʚʘʪʴ 

ʜʠʥʘʤʠʢʫ ʠʭ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʷ ʨʘʥʝʚʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [10]. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʠʪʝʪʘ ʫ ʙʦʣʴʥʳʭ, 

ʢʦʪʦʨʳʤ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʧʣʘʩʪʠʢʘ ʛʨʳʞʝʚʳʭ ʚʦʨʦʪ ʣʘʚʩʘʥʦʚʳʤ ʵʥʜʦʧʨʦʪʝʟʦʤ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʳʞʝʚʘʷ ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ ʥʘ ʬʦʥʝ ʚʪʦʨʠʯʥʦʡ ʠʤʤʫʥʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [11]. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʇʆɺɻ ʫʛʥʝʪʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʟʚʝʥʘ ʠ ʫʤʝʨʝʥʥʦ ʘʢʪʠʚʠʨʦʚʘʥʦ ʛʫʤʦʨʘʣʴʥʦʝ ʟʚʝʥʦ ʠʤʤʫʥʠʪʝʪʘ. ɺ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ 

CD16- ʣʠʤʬʦʮʠʪʦʚ, ʠʤʝʝʪʩʷ ʜʠʩʙʘʣʘʥʩ TNF-ʘʣʴʬʘ ʠ ʀʃ-4, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʥʠʟʢʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠʤʤʫʥʥʦʢʦʤʧʝʥʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʢ ʙʘʟʘʣʴʥʦʡ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

TNF- ʘʣʴʬʘ ʠ ʀʃ-4 (18). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʯʝʥʠʝʤ ʨʘʥʝʚʦʛʦ 

ʧʨʦʮʝʩʩʘ ʫ ʙʦʣʴʥʳʭ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʦ ʧʦʚʦʜʫ ʛʨʳʞʠ, ʧʨʠ ʧʦʤʦʱʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʘ 

ʦʩʣʦʞʥʝʥʠʷ ʚ ʨʘʥʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ [16]. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʫ ʙʦʣʴʥʳʭ ʇʆɺɻ 

ʠʤʝʶʪʩʷ ʠʩʭʦʜʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ 

ʧʨʦʷʚʣʷʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʇʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʫʩʪʘʥʦʚʠʪʴ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʨʘʥʝʚʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʥʦ ʯʝʪʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢʘʢʠʝ ʬʘʢʪʦʨʳ 

ʠʤʤʫʥʠʪʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʩʣʝʜʦʚʘʪʴ ʜʦ ʦʧʝʨʘʮʠʠ ʫ ʙʦʣʴʥʳʭ ʇʆɺɻ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʧʨʝʜʣʦʞʝʥʦ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʜʠʩʢʫʪʠʨʫʝʪʩʷ ʚʦʧʨʦʩ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʣʘʩʪʠʢʠ ʇʆɺɻ. ʀʤʝʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʠʭ ʪʦʢʩʠʯʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʥʦ ʚʦʧʨʦʩ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʨʝʰʝʥ. ʊʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ 

ʠʩʭʦʜʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʫ ʙʦʣʴʥʳʭ ʇʆɺɻ ʧʦʩʣʝ 

ʛʨʳʞʝʩʝʯʝʥʠʷ ʠ ʛʝʨʥʠʦʧʣʘʩʪʢʠ ʩʝʪʯʘʪʳʤʠ ʵʥʜʦʧʨʦʪʝʟʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʥʝʚʳʭ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʮʝʥʢʘ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ. ʇʨʠʚʦʜʠʪʩʷ ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʦʟʠʤʝʪʨʘ ʰʫʤʘ ʠ 

ʩʭʝʤʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʜʦʟʦʚʦʡ ʦʮʝʥʢʠ ʰʫʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʢʨʦʬʦʥʦʚ. 

 

Abstract. The estimation of intermittent industrial noise is considered, and one of the options 

for optimizing and automating the process of measuring industrial noise is proposed. A generalized 

block diagram of a noise dosimeter and a scheme of a measuring complex for dose estimation of 

noise using several microphones are presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʫʤ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ, ʠʟʤʝʨʝʥʠʝ, ʜʦʟʠʤʝʪʨ ʰʫʤʘ. 

 

Keywords: industrial noise, working conditions, measurement, noise dosimeter. 

 

ɺʚʝʜʝʥʠʝ 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʩʥʠʞʝʥʠʠ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʦʩʪʠʛʘʶʱʝʝʩʷ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ 

ʤʝʭʘʥʠʟʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʚʳʟʳʚʘʝʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʥʩʠʚʥʦʝ ʟʚʫʢʦʠʟʣʫʯʝʥʠʝ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ɺʩʝ ʵʪʦ ʩʦʟʜʘʝʪ 

ʪʷʞʝʣʫʶ ʰʫʤʦʚʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʪʨʝʙʫʶʱʫʶ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʰʫʤʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʰʫʤʦʤ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʪʦʷʥʥʦ ʪʨʝʙʫʶʱʝʡ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ. 

ʉ ʨʦʩʪʦʤ ʙʦʨʴʙʳ ʩ çʰʫʤʦʚʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤè ʚʩʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʦʮʝʥʢʘ 
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ʫʨʦʚʥʷ ʰʫʤʘ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ ʵʪʦʤ 

ʩʪʘʥʦʚʷʪʩʷ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʠ ʪʦʯʥʦ ʠʟʤʝʨʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʫʤʘ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ 

ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ (ʧʦ ʵʥʝʨʛʠʠ) ʫʨʦʚʥʷ ʰʫʤʘ ʚ ʜɹɸ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʮʝʥʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʜʝʣʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʰʫʤʦʤʝʨʦʤ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʮʠʢʣʘ (ʮʠʢʣʦʚ) ʠʟʤʝʨʝʥʠʷ ʦʧʝʨʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʘʥʘʣʠʟʠʨʫʝʪ ʠʟʤʝʨʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʫʤʘ ʠ ʜʝʣʘʝʪ ʟʘʢʣʶʯʝʥʠʝ ʦ 

ʜʦʧʫʩʪʠʤʦʩʪʠ ʫʨʦʚʥʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʰʫʤʘ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʪʠʤʠʟʘʮʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʠ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ, ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ (ʦʮʝʥʢʠ) 

ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ; ʧʨʝʜʣʦʞʠʪʴ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʝʛʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ 

ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʥʝ 

ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʫʶ ʰʫʤʦʚʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʘ ʜʘʝʪ ʣʠʰʴ ʝʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ ʢʘʨʪʠʥʫ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʰʢʘʣʝ 

(çɸè) ʚ ʜʝʮʠʙʝʣʘʭ ʦʪ ʧʦʨʦʛʘ ʚʦʩʧʨʠʷʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʦʪʦʙʨʘʞʘʝʪ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʟʘ ʩʤʝʥʫ. ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʢʘ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʰʫʤʘ ʜʝʣʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʩʦʛʣʘʩʥʦ [1ï3] ʠʟʤʝʨʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʫʨʦʚʥʷ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʩ ʠʥʪʝʨʚʘʣʦʤ 

ʦʪʩʯʝʪʘ 5 é 6 ʩʝʢ ʧʨʠ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʩʯʝʪʦʚ 360 ʠʣʠ ʠʟʤʝʨʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʮʠʢʣʦʚ 

ʧʦ 10 ʤʠʥʫʪ ʢʘʞʜʳʡ). ɽʩʣʠ ʞʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʛʦ ʰʫʤʦʤʝʨʘ, ʘ ʥʝ 

ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʠʣʠ ʰʫʤʦʠʥʪʝʛʨʘʪʦʨʘ, ʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ.  

ʉ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʥʳʥʝ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʰʫʤʘ, ʠ ʜʦʟʘ ʰʫʤʘ ʷʚʣʷʶʪʩʷ 

ʘʥʘʣʦʛʘʤʠ ʠ ʚʦʟʤʦʞʝʥ ʠʭ ʚʟʘʠʤʥʳʡ ʧʝʨʝʨʘʩʯʝʪ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʪʘʙʣʠʮʘʤ ʧʝʨʝʩʯʝʪʘ. ʄʝʪʦʜ 

ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʢʚʠʚʘʣʝʥʪʥʳʤ 

ʫʨʦʚʥʝʤ ʟʚʫʢʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʟʦʡ ʰʫʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ ʰʫʤʘ 

ʧʨʠʚʝʜʝʥ ʚ [4]. ʇʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʬʠʟʠʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʵʪʠ ʜʚʘ 

ʧʘʨʘʤʝʪʨʘ ʦʪʣʠʯʘʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ. ɼʦʟʘ ʰʫʤʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ 

ʰʫʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʫʤʤʘʨʥʫʶ ʵʥʝʨʛʠʶ ʰʫʤʘ ʟʘ ʩʤʝʥʫ (ʨʘʙʦʯʠʡ ʜʝʥʴ), ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

ʣʠʥʝʡʥʳʭ ʚʝʣʠʯʠʥʘʭ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʯʘʩʪʷʭ ʦʪ ʜʦʧʫʩʪʠʤʦʡ ʜʦʟʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʨʦʛʦʤ 

ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʟʦʚʘʷ ʦʮʝʥʢʘ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʫʶ ʘʢʫʩʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ 

ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ð ʜʦʟʠʤʝʪʨʦʚ ʰʫʤʘ. 

ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʦʟʠʤʝʪʨʘ ʰʫʤʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1.  

ɼʦʟʠʤʝʪʨ ʰʫʤʘ ʚʝʜʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚʥʝʰʥʝʛʦ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʨʘʙʦʯʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʜʦʟʦʚʦʡ ʦʮʝʥʢʠ ʰʫʤʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʘ, ʪʘʢ ʢʘʢ ʜʦʟʠʤʝʪʨ ʰʫʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʙʦʪʥʠʢʫ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʘʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʪʝʧʝʥʠ ʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʝʛʦ ʩʣʫʭ ʠ 
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ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ, ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʦʥ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʨʷʝʪ, ʚʳʯʠʩʣʷʝʪ, ʥʦ ʠ ʥʝʧʨʝʨʳʚʥʦ 

ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʟʳ ʰʫʤʘ (ʪ. ʝ. ʜʦʟʳ ʜʦʧʫʩʪʠʤʦʡ ʦʪ ʥʦʨʤʳ ʟʘ 

ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ). ʉ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʟʘ ʰʫʤʘ ʟʘ ʨʘʙʦʯʫʶ ʩʤʝʥʫ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 100%, ʪʦ ʚʨʝʜ ʨʘʙʦʪʥʠʢʫ 

ʧʨʠʯʠʥʝʥ ʥʝ ʙʫʜʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʰʫʤʘ ʷʚʣʷʝʪʩʷ ʜʦʟʦʚʘʷ 

ʦʮʝʥʢʘ.  

 
 

ʈʠʩʫʥʦʢ 1. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʦʟʠʤʝʪʨʘ ʰʫʤʘ 

 

ʇʨʦʚʦʜʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʤʥʦʛʠʝ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʩʜʝʣʘʣʠ 

ʦʛʨʦʤʥʳʡ ʰʘʛ ʚʧʝʨʝʜ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝʤʠʨʥʦ ʧʨʠʟʥʘʥʥʳʭ ʬʠʨʤ, 

ʪʘʢʠʭ ʢʘʢ Bruel & Kjaer ʠ Larson-Davis.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ɸʎʇ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʫʥʢʮʠʠ ʤʥʦʞʝʩʪʚʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢ ʥʦʚʳʡ ʘʧʧʘʨʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩ 

ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʥʦʞʝʩʪʚʦʤ ʚʠʨʪʫʘʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ, ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʱʠʭʩʷ ʦʜʥʠʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ LabVIEW ʬʠʨʤʳ National Instruments. 

ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚʠʨʪʫʘʣʴʥʳʡ ʜʦʟʠʤʝʪʨ ʰʫʤʘ. ɺ ʢʘʯʝʩʪʚʝ ɸʎʇ ʦʥ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʚʫʢʦʚʫʶ ʢʘʨʪʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 44 ʢɻʮ. ɽʛʦ ʚʥʝʰʥʝʝ ʛʨʘʬʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʩʧʦʩʦʙ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʠʪʠʨʫʝʪ ʨʘʙʦʪʫ ʨʝʘʣʴʥʦʛʦ ʜʦʟʠʤʝʪʨʘ ʰʫʤʘ. 

ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʤʠʢʨʦʬʦʥʘ ʢ ʚʭʦʜʫ ʟʚʫʢʦʚʦʡ ʢʘʨʪʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʝʨʝʜʥʷʷ ʧʘʥʝʣʴ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʜʦʟʠʤʝʪʨʘ ʰʫʤʘ (ʈʠʩʫʥʦʢ 2), ʠʤʠʪʠʨʫʶʱʘʷ ʧʘʥʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ, ʩʦʜʝʨʞʠʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʦʨʛʘʥʳ ʠ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʪʦʨ.  
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʝʨʝʜʥʷʷ ʧʘʥʝʣʴ ʚʠʨʪʫʘʣʴʥʦʛʦ ʜʦʟʠʤʝʪʨʘ ʰʫʤʘ 
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ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʜʦʟʠʤʝʪʨ ʰʫʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʤʝʨʝʥʠʝ ʠ ʠʥʜʠʢʘʮʠʶ 

ʩʫʤʤʘʨʥʦʡ ʜʦʟʳ ʰʫʤʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ, ʦʜʥʘʢʦ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʥʘ ʧʝʯʘʪʴ.  

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʦʟʦʚʦʡ ʦʮʝʥʢʠ ʰʫʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʬʦʥʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ 

ʢ ʟʚʫʢʦʚʦʡ ʢʘʨʪʝ ʇʕɺʄ ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʫʝʪ ʧʦʦʯʝʨʝʜʥʦʝ 

ʩʯʠʪʳʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʠʢʨʦʬʦʥʦʚ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʘʢʦʛʦ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 3.  

 
 

ʈʠʩʫʥʦʢ 3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʜʦʟʦʚʦʡ ʦʮʝʥʢʠ ʰʫʤʘ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʬʦʥʦʚ 

 

ɺʳʚʦʜʳ 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʦʮʝʥʢʫ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʪʨʫʢʪʫʨʫ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ, ʚ ʢʦʪʦʨʦʤ ʚʤʝʩʪʦ 

ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʠ ʟʚʫʢʦʚʦʡ ʢʘʨʪʳ ʇʕɺʄ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʘʷ ʧʣʘʪʘ 

ʚʚʦʜʘ ï ʚʳʚʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʩʭʝʤʫ ʠʟʤʝʨʝʥʠʷ. 
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ANALYSIS OF COTTON SEED SEPARATION PROCESS 

ON A UNIFIED WORKING MACHINE 
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ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʭ 

ʦʯʠʩʪʢʝ ʠ ʩʝʧʘʨʘʮʠʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʩʝʤʷʥ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 

ʪ. ʜ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ 

ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ. ʇʨʠʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ. 

 

Abstract. Numerous studies have proved the high efficiency of using electric methods for 

separating seeds of agricultural crops during their cleaning and separation, when studying 

the different quality of seeds and pre-sowing treatment. The article presents the results of research 

on the separation of seeds on a cylindrical working organ. A mathematical model of the seed 

separation process is presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʵʣʝʢʪʨʠʢ, ʵʣʝʢʪʨʦʜʳ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʜʠʬʬʝʨʝʥʮʠʘʣ, 

ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ, ʥʘʧʨʷʞʝʥʠʝ. 

 

Keywords: dielectric, electrodes, electric field, differential, air gap, voltage.  

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʭ ʦʯʠʩʪʢʝ ʠ 

ʩʝʧʘʨʘʮʠʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʩʝʤʷʥ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʪ. ʜ. ɼʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪ ʣʠʙʦ ʤʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ, ʣʠʙʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʣʠʙʦ ʤʝʪʦʜ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ [1]. 

ʇʦʩʣʝʜʥʠʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʨʘʙʦʯʝʤ 

ʦʨʛʘʥʝ. ʊʝʦʨʠʷ ʨʘʟʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʩʳʧʫʯʠʭ ʩʤʝʩʝʡ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʘʭ [2ï4]. ʆʜʥʘʢʦ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ 

ʥʘ ʩʝʤʷ ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ɽʩʣʠ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʤʝʱʝʥʘ ʩʠʩʪʝʤʘ ʨʘʟʥʦʠʤʝʥʥʦ ʟʘʨʷʞʝʥʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʣʦʞʝʥʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠʮʳ (ʩʝʤʝʥʠ),ʪʦ ʥʘ ʥʝʝ ʙʫʜʝʪ 
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ʜʝʡʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘ ʩʠʣ: ʩʠʣʘ ʪʷʞʝʩʪʠ ὖ , ʩʠʣʘ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ὔὥ , ʩʠʣʘ ʪʨʝʥʠʷ Ὂ̓  ̑, 

ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ Ὂ̗,ʧʦʥʜʝʨʦʤʦʪʦʨʥʘʷ ʩʠʣʘ Ὂ̞, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʦʣʷʨʠʟʘʮʠʝʡ ʩʝʤʷʥ [5]. ʅʘ 

ʨʠʩ.1 ʠʟʦʙʨʘʞʝʥʘ ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʝʤʷ.  

ʇʦʥʜʝʨʦʤʦʪʦʨʥʘʷ ʩʠʣʘ &̞ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʯʘʩʪʠʮʳ ּ̘תʢ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʨʝʜʳ ʀּי:
꜡̘

꜡
 [5]. 

ɽʩʣʠ ꜡̘ Ⱦ꜡ ρȟ  ʪʦ &˪ ʧʨʠʞʠʤʘʝʪ ʯʘʩʪʠʮʫ ʢ ʵʣʝʢʪʨʦʜʘʤ. 

ʇʨʠ ּ̘תȾּתἺ Ὅȟ  ʪʦ &˪ʥʘʧʨʘʚʣʝʥʘ ʦʪ ʵʣʝʢʪʨʦʜʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʦʟʜʫʭʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʯʘʩʪʠʮʳ ꜡̘ Ὁ ȟ ʪʦ &˪ ʥʘʧʨʘʚʣʝʥʘ ʚʩʝʛʜʘ ʚ ʩʪʦʨʦʥʫ ʵʣʝʢʪʨʦʜʦʚ ʠ ʝʝ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʫʶ. 

ʎʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ &̗ʩʪʨʝʤʠʪʩʷ ʦʪʦʨʚʘʪʴ ʩʝʤʷ ʦʪ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʈʠʩʫʥʦʢ 1); 

ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ: 

 

&x Íʖ2  (1) 

 

ʛʜʝ m ð ʤʘʩʩʘ ʩʝʤʝʥʠ, ʢʛ; ɤ ð ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ̑́Ͻ̅ ̒̆ ;̋ R- ʨʘʜʠʫʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʤ. 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʝʤʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʨʘʙʦʯʝʤ 

ʦʨʛʘʥʝ ʩʦ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ (1), ʚʝʣʠʯʠʥʘ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʩʝʤʝʥʠ, ʢʚʘʜʨʘʪʘ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʚʝʣʠʯʠʥʳ ʨʘʜʠʫʩʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. ʀʟ ʈʠʩʫʥʢʘ 1 

ʚʠʜʥʦ, ʯʪʦ ʩʠʣʘ &˪ ʩʪʨʝʤʠʪʩʷ ʫʜʝʨʞʘʪʴ ʩʝʤʷ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ, ʘ &̗ ð ʦʪʦʨʚʘʪʴ. ʋʚʝʣʠʯʝʥʠʝ 

ʨʘʜʠʫʩʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ &̗. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʫʜʝʨʞʘʪʴ ʩʝʤʷ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʧʦʥʜʝʨʦʤʦʪʦʨʥʫʶ ʩʠʣʫ &˪, 

ʪ. ʝ. ʧʦʚʳʩʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʜʘʭ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʚ ʨʘʙʦʪʝ [1] ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦ-ʩʦʨʪʠʨʦʚʘʣʴʥʦʡ ʤʘʰʠʥʳ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ D = 0,3 ... 0,4 ʤ. 

ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʥʝʠʟʤʝʥʥʦʡ ʚʝʣʠʯʠʥʝ ʥʘʧʨʷʞʝʥʠʷ 

ʩʠʣ r&̗ᴆ ʠ  &̞ᴆʧʦʩʪʦʷʥʥʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʠʣʘ ʪʷʞʝʩʪʠ ʨʘʚʥʘ: 
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0 ÍÇ   (2) 

 

ʛʜʝ g ð ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, Ⱦ̍̒ Ȣ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʠʣ &̗ᴆʠ &̞ᴆʜʝʡʩʪʚʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʩʝʤʷ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘű, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʝʤʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ I-ʦʤ ʠ IV-ʦʤ ʢʚʘʜʨʘʥʪʘʭ (ʈʠʩʫʥʦʢ 1) ʩʠʣʘ ʪʷʞʝʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʠʞʘʪʠʶ ʩʝʤʷʥ ʢ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦ II ʠ III ʢʚʘʜʨʘʥʪʘʭ ð ʦʪʨʳʚʫ. 

ʅʘ ʈʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʥʦʨʤʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʩʠʣʳ ʪʷʞʝʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ű ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʨʠ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʤ ʚʨʘʱʝʥʠʠ. 

ʇʨʠ ű = 0 ʩʠʣʘ ʪʷʞʝʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʨʠʞʘʪʠʶ ʩʝʤʷʥ ʢ ʵʣʝʢʪʨʦʜʘʤ. 

ʇʦ ʤʝʨʝ ʞʝ ʧʦʚʦʨʦʪʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʜʝʡʩʪʚʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʧʨʠʞʘʪʠʶ 

ʩʝʤʷʥ ʢ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ʢʦʩʠʥʫʩʘ. 

ɺ ʜʠʘʧʘʟʦʥʝ ʒ ʌ (ʚ ʥʝʛʦ ʚʭʦʜʷʪ ʯʘʩʪʠ ʟʦʥ ʩʝʧʘʨʘʮʠʠ ʠ ʦʯʠʩʪʢʠ) ʥʦʨʤʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʨʘʙʦʪʘʝʪ ʥʘ ʦʪʨʳʚ ʯʘʩʪʠʮʳ ʦʪ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʜʦʩʪʠʛʘʷ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʨʳʚʘ) ʧʨʠ 

ʫʛʣʝ ʒ ʌ 

 

 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʩʝʭ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ ʩ 

ʩʠʩʪʝʤʦʡ ʵʣʝʢʪʨʦʜʦʚ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʣʦʞʝʥʠʝ ʩʝʤʝʥʠ, ʨʘʟʜʝʣʝʥʠʝ ʩʝʤʝʥʥʦʡ ʩʤʝʩʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʯʝʥʴ ʚʘʞʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ð ʤʘʩʩʝ. 

ʉʠʣʘ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ . ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ, ʚʳʚʝʜʝʥʥʦʡ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʠʘʛʨʘʤʤʳ ʩʠʣ (ʈʠʩʫʥʦʢ 1): 

 

.ᴆ &̞ᴆ 0ᴆÃÏÓʒ &̗ᴆ (3) 

 

ʧʨʠ .ᴆ π ʧʨʦʠʟʦʡʜʝʪ ʦʪʜʝʣʝʥʠʝ ʩʝʤʝʥʠ ʦʪ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʥʘ ʫʯʘʩʪʢʝ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ɼʠʘʛʨʘʤʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʝʤʷ ʚ ʟʦʥʝ ʵʣʝʢʪʨʦʩʝʧʘʨʘʮʠʠ, ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 

3. ɿʜʝʩʴ ʚʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
 

&̞ ᴆ̏ ȟ&̞ ᴆ̏ 
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ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ ʩʝʤʝʥʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʨʷʜʘʤʠ 

ʥʘ ʦʩʥʦʚʥʳʭ ʵʣʝʢʪʨʦʜʘʭ; &̞  ᴆð ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʨʷʜʘʤʠ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʘʭ. 

ʆʙʳʯʥʦ  

Ⱦ&̞ ᴆ̏ȾȾ&̞ ᴆ̏ȾȾ&̞ Ⱦ̏ Ⱦ&ʿ אַ
ᴆ ȾȾ&ʿ אַ

ᴆ ȾȾ&̞ Ⱦ . (4) 

 

ʀʟ ʈʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʦʙʱʘʷ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʤʝʥʠ ʩ ʵʣʝʢʪʨʦʜʘʤʠ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʠʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʩʥʦʚʥʳʤʠ &̞ᴆ̏ ʠ &ᴆ̞ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ: 

 

 
ʈʠʩʫʥʦʢ 3. ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʝʤʷ ʚ ʟʦʥʝ ʵʣʝʢʪʨʦʩʝʧʘʨʘʮʠʠ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ 

&̞ᴆ &̏ᴆ̞ &ᴆ̞ 

&̏ᴆ̞ ς&̏ᴆ̞ϽÃÏÓ
ʃρ

ς
ḳς&̏ Ͻ̞ÃÏÓ

ʃρ

ς
ḳς&̏ Ã̞ÏÓ

ʃρ

ς
 

&ᴆ̞ ς&ᴆ̞ϽÃÏÓ
ʃς

ς
ḳς&̞ϽÃÏÓ

ʃς

ς
ḳς& Ã̞ÏÓ

ʃς

ς
 

(5) 

 

ʃρ ð ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʡʩʪʚʠʷ ʩʠʣ &̏ᴆ̞ ʠ &̏ᴆ̞ʥʘ ʩʝʤʷ ʩʦ ʩʪʦʨʦʥʳ ʦʩʥʦʚʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ, ʨʘʜ; 

ʃς ð ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʡʩʪʚʠʷ ʩʠʣ Ὂַ̞אᴆ ʠ Ὂַ̞אᴆ ʥʘ ʩʝʤʷ ʩʦ ʩʪʦʨʦʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʨʘʜ. 

ʋʛʣʳ ʃρ ʠ ʃς ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʝʤʝʥʠ ʠ 

ʵʣʝʢʪʨʦʜʦʚ. ʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʵʪʦʡ ʩʠʩʪʝʤʳ ʫʛʣʳ 

ʃρ ʠ ʃς  ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

&̓ ̑
ᴆ̏,&̓ ̑̅
ᴼ ʩʠʣʳ ʪʨʝʥʠʷʩʝʤʝʥʠʦʙ ʦʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ. ʆʙʱʘʷ ʩʠʣʘ 

ʪʨʝʥʠʷ ʩʝʤʝʥʠ ʦʙ ʵʣʝʢʪʨʦʜʳ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʨʘʚʥʘ 

 

  &̓ ̑ &̓ ̑̏ &̓  ̑ (6) 

 

.ᴆ̏,.ᴆ ð ʩʠʣʳ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʥʘ 

ʩʝʤʷ. ʆʙʱʘʷ ʩʠʣʘ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʩʝʤʷ: 
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.ᴆ .ᴆ .ᴆ (7) 

 

ʇʨʠ ʩʝʧʘʨʘʮʠʠ ʩʝʤʷʥ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ ʠʤʝʝʪ ʤʝʩʪʦ ʫʩʣʦʚʠʝ: 

 

Ⱦ.ᴆȾ Ⱦ. Ⱦᴆ (8) 

 

ɼʣʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ (ʈʠʩʫʥʦʢ 3) ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʩʝʤʷ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

Ⱦ&̗ᴆȾ Íʖ 2 ЎÈ (9) 

 

ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʣ (ʈʠʩʫʥʦʢ 3), ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʝʤʷ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʩʠʩʪʝʤʝ 

ʨʘʟʥʦʠʤʝʥʥʦ ʟʘʨʷʞʝʥʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʧʦʩʪʨʦʝʥʘ ʚ ʥʝʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʝʧʘʨʘʮʠʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʥʮʠʧʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʩʠʣ ʨʘʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʟʘʢʦʥʘʭ 

ʅʴʶʪʦʥʘ, ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʚ ʟʦʥʝ 

ʵʣʝʢʪʨʦʩʝʧʘʨʘʮʠʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʧʝʨʝʜ ʦʪʨʳʚʦʤ ʩʫʤʤʘ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʩʠʣ ʨʘʚʥʘ ʥʫʣʶ, ʠ ʩʝʤʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʤʝʩʪʝ ʩ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʧʨʦʝʢʮʠʷʭ ʥʘ ʦʩʠ OO1 ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ 

ʥʝʡ, ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: 

 

ά‫ Ὑ ЎὬ ςὊ̏ὧ̞έί
—ρ

ς
ςὊ ὧ̞έί

—ρ

ς
ɂ

ςὊ ίὭὲ
—ρ

ς
ςὊ ίὭὲ

—ς

ς
άὫϽὧέί•

ὔᴆ ὔᴆϽὧέί
—ρ

ς
ὔ ᴆ ὔ ᴆϽὧέί

—ς

ς
π

άὫϽίὭὲ•ὔᴆϽίὭὲ
—

ς
ὔᴆίὭὲ

—ρ

ς
π

ữ
Ử
Ử
Ử
Ữ

Ử
Ử
Ử
ử

 

 

(10) 

 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʫʯʪʝʥʦ, ʯʪʦ ʜʦ ʦʪʨʳʚʘ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

 

ȾἐἢἜἛᴆȾ ἐἢἜἛᴆȾȾἐἢἜἛȾȠȾἐἢἜἬᴆȾ ἐἢἜἬᴆȾȾἐἢἜἬ 

Ⱦἐ̞ᴆ̏ȾȾἐhἬᴆȾȾἐ̞ Ⱦ̏ȠȾἐἬ̞ᴆȾ ἐἬ̞ᴆȾȾἐἬ̞Ⱦ 

ȾἚἬἷᴆȾȾἚἬἷᴆȾȠȾἚἬἬᴆȾȾἚἬἬᴆȾ 

(11) 

 

ʋʨʘʚʥʝʥʠʷ (10) ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʷ (11) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʧʨʦʮʝʩʩʘ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʩ ʩʠʩʪʝʤʦʡ 

ʵʣʝʢʪʨʦʜʦʚ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʣʦʞʝʥʠʝ ʩʝʤʷʥ. 

ɸʥʘʣʠʟ (10) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʧʦʣʦʞʝʥʠʝ ʩʝʤʷʥ, ʦʪ ʠʭ ʤʝʞʵʣʝʢʪʨʦʜʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʠ ʜʠʘʤʝʪʨʘ 

ʵʣʝʢʪʨʦʜʦʚ.  

ɸʥʘʣʠʟ (10) ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʜʝʣʝʥʠʝ ʩʝʤʷʥ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʤʝʭʘʥʠʯʝʩʢʠʤ (ʤʘʩʩʝ, ʨʘʟʤʝʨʘʤ), ʥʦ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ (ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ), ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʩʝʤʷʥ [2, 5]. 

ʇʘʨʘʤʝʪʨʦʤ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ ʩ ʩʠʩʪʝʤʦʡ ʵʣʝʢʪʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʫʛʦʣ 

ʦʪʨʳʚʘ, ʢʦʪʦʨʳʡ ʚ ʟʦʥʝ ʵʣʝʢʪʨʦʩʝʧʘʨʘʮʠʠ (ʈʠʩʫʥʦʢ 3) ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ ʥʫʣʶ 

ʤʦʤʝʥʪʦʚ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʝʤʷ (ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4. ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʝʤʷ ʚ ʤʦʤʝʥʪ ʦʪʨʳʚʘ ʦʪ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʩ ʵʣʝʢʪʨʦʜʘʤʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʤʠ ʧʦʣʦʞʝʥʠʝ ʩʝʤʷʥ 
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(12) 

 

ʛʜʝ ÄἽ   ɂ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮʳ, ʤ. ʇʦʩʣʝ ʥʝʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (12) ʠ ʩ ʫʯʝʪʦʤ (5) 

ʧʦʣʫʯʝʥʘ ʬʦʨʤʫʣʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʦʪʨʳʚʘ ʩʝʤʷʥ ʦʪ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ: 
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(13) 

 

ʋʨʘʚʥʝʥʠʝ (13) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʝʥʥʦʡ ʩʤʝʩʠ ʚ ʟʦʥʝ 

ʵʣʝʢʪʨʦʩʝʧʘʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʛʦʣ ʦʪʨʳʚʘ ʩʝʤʷʥ, ʘ ʟʥʘʯʠʪ ʠ ʧʨʦʮʝʩʩ 

ʨʘʟʜʝʣʝʥʠʷ, ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʜʦʚ, 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʣʦʞʝʥʠʝ ʩʝʤʷʥ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ (ʪ. ʝ. ʠʟʤʝʥʷʷ &ᴆ̞ ʠ  &ᴆ̞). 

ʋʛʦʣ ʦʪʨʳʚʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʩʚʦʡʩʪʚ ʩʝʤʷʥ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʜʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʘʥʦʚʢʠ. 

 

ɺʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ: 

ïʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ ʩ 

ʩʠʩʪʝʤʦʡ ʵʣʝʢʪʨʦʜʦʚ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʣʦʞʝʥʠʝ ʩʝʤʷʥ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʦʮʝʩʩ 
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ʵʣʝʢʪʨʦʩʝʧʘʨʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʜʦʚ, ʠʭ ʨʘʟʤʝʨʦʚ ʠ 

ʤʝʞʵʣʝʢʪʨʦʜʥʳʭ ʨʘʩʩʪʦʷʥʠʡ; 

ïʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ (ʧʦʥʜʝʨʦʤʦʪʦʨʥʳʭ) ʩʠʣ, ʩʦʟʜʘʚʘʝʤʳʭ 

ʵʣʝʢʪʨʦʜʘʤʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʤʠ ʧʦʣʦʞʝʥʠʝ ʩʝʤʷʥ, ʩʦʚʧʘʜʘʶʪ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʨʪʠʨʦʚʘʥʠʷ 

ʩʝʤʷʥ ʢʨʫʧʥʦʩʝʤʷʥʥʳʭ ʢʫʣʴʪʫʨ (ʭʣʦʧʯʘʪʥʠʢ, ʛʦʨʦʭ, ʬʘʩʦʣʴ ʠ ʪ. ʧ.); 

ïʧʦʣʫʯʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʨʘʟʜʝʣʝʥʠʷ (ʫʛʦʣ ʦʪʨʳʚʘ) ʚ ʟʦʥʝ ʵʣʝʢʪʨʦʩʝʧʘʨʘʮʠʠ ʧʦʟʚʦʣʠʣ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩʦʤ ʨʘʟʜʝʣʝʥʠʷ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʵʣʝʢʪʨʦʜʘʭ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʣʦʞʝʥʠʝ ʩʝʤʷʥ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ.  
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DEVELOPMENT OF AN EXPERIMENTAL MODEL  

OF A WORKING BODY WITH A SYSTEM OF CROSSING ELECTRODES 
 

ÉMamadjanov B., Ph.D., Andijan Machine-Building Institute, 

Andijan, Uzbekistan, bm02717272@gmail.com 

ÉShukuraliev A., Andijan Machine-Building Institute, Andijan, Uzbekistan, superyigit77@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʭ 

ʦʯʠʩʪʢʝ ʠ ʩʝʧʘʨʘʮʠʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʩʝʤʷʥ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 

ʪ. ʜ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ. 

ʇʨʠʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ. 
 

Abstract. Numerous studies have proved the high efficiency of the use of electrical methods 

for separating agricultural seeds during their cleaning and separation, in the study of the different 

quality of seeds and pre-sowing treatment, etc. The article presents the results of research on 

the separation of seeds on a working body. A mathematical model of the seed separation process is 

presented. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʵʣʝʢʪʨʠʢ, ʵʣʝʢʪʨʦʜʳ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, 

ʜʠʬʬʝʨʝʥʮʠʘʣ, ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ, ʥʘʧʨʷʞʝʥʠʝ, ʤʘʩʩʘ ʯʘʩʪʠʮ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 
 

Keywords: dielectric, working body electrodes, electric field, differential, air gap, voltage, 

particle mass, interpretation. 
 

ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʭ ʦʯʠʩʪʢʝ ʠ ʩʝʧʘʨʘʮʠʠ, ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʩʝʤʷʥ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ [1ï2]. ʕʪʦʪ ʤʝʪʦʜ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ. ʊʝʦʨʠʷ ʨʘʟʜʝʣʝʥʠʷ ʯʘʩʪʠʮ 

ʩʳʧʫʯʠʭ ʩʤʝʩʝʡ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʘʭ [3ï5]. ʆʜʥʘʢʦ ʚ ʵʪʠʭ 

ʨʘʙʦʪʘʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʝʤʷ ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɺ ʮʝʣʷʭ ʧʨʦʚʝʨʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʦʚʝʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʤʦʜʝʣʴ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʚ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ 

(ʈʠʩʫʥʦʢ 1). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʘʨʢʘʩʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʠʟ ʦʨʛʩʪʝʢʣʘ, ʧʝʨʝʢʨʝʩʪʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ  

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʥʝʥʳ; ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʤʝʞʵʣʝʢʪʨʦʜʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʘʟʳ. 

ʀʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʪʦʨʩʠʦʥʥʳʭ ʚʝʩʦʚ ɺʊ-500 ʧʦ 

ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʥʘ ʩʪʝʥʜʝ, ʠʟʦʙʨʘʞʝʥʥʦʤ ʥʘ ʈʠʩʫʥʢʝ 2.  ʇʦʜʘʯʘ ʥʘʧʨʷʞʝʥʠʷ 
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ʥʘ ʦʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʜʚʫʭ ʛʘʟʦʩʚʝʪʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʊɻ-1020 ʨʘʟʜʝʣʴʥʦ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʭʝʤʦʡ. 

 

 
ʈʠʩʫʥʦʢ 1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ 

ʈʠʩʫʥʦʢ 2. ʉʪʝʥʜ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ 

 

 
 

ʈʠʩʫʥʦʢ 3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʪʝʥʜʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣ 

 

ɺʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʜʘʭ ʟʘʤʝʨʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʦʣʴʪʤʝʪʨʦʚ VI ʠ V2 ʠ 

ʪʘʨʠʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ. ɺ ʩʭʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ʢʠʣʦʚʦʣʴʪʤʝʪʨʘ ʉ-100 ʩ ʧʨʝʜʝʣʘʤʠ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 0 ʜʦ 7,5 ʢɺ (ʢʣʘʩʩ 

ʪʦʯʥʦʩʪʠ 1,5). 

ɺ ʟʘʜʘʯʫ ʧʝʨʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʚʝʣʠʯʠʥʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ. ɺ ʢʘʯʝʩʪʚʝ ʯʘʩʪʠʮʳ ʠʩʧʦʣʴʟʦʚʘʥ ʤʫʣʷʞ ʠʟ 

ʧʘʨʘʬʠʥʘ ʚ ʚʠʜʝ ʰʘʨʘ ʚʝʩʦʤ ὖ ωȢςϽρπὌʤ. ʆʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ ʙʳʣʠ 

ʦʜʠʥʘʢʦʚʳʤʠ: ʤʝʞʦʩʝʚʳʝ ʨʘʩʩʪʦʷʥʠʷ ὥ έǲ ψϽρπὓ, ʨʘʜʠʫʩʳ ʵʣʝʢʪʨʦʜʦʚ  ὶ ὶ ςϽ

ρπM 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʳʚʘʝʪ (ʈʠʩʫʥʦʢ 4, ʘ), ʯʪʦ ʥʘʣʠʯʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʨʝʘʣʴʥʫʶ ʧʦʥʜʝʨʦʤʦʪʦʨʥʫʶ 

ʩʠʣʫ [6]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʜʦʚ ʚ 2 ʢɺ ʚ ʩʠʩʪʝʤʝ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʤʫʣʷʞ, ʚ 1,6 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʩʠʩʪʝʤʝ ʩ ʨʘʟʥʝʩʝʥʥʳʤʠ ʩʪʝʨʞʥʝʚʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʠʟʤʝʨʠʤʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʠ ʚʝʩʘ ʯʘʩʪʠʮʳ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʢʘʟʘʪʝʣʴ ʢʨʘʪʥʦʩʪʠ ʩʠʣ ὑ̌ : 
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˗̌
Ὂ̞̌
ὖ

 

 

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʚʝʣʠʯʠʥʘ ὑ̞ ̌ ρ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 2,4 ʢɺ, ʘ ʚ ʩʠʩʪʝʤʝ ʨʘʟʥʝʩʝʥʥʳʭ ʩʪʝʨʞʥʝʚʳʭ 

ʵʣʝʢʪʨʦʜʦʚ ʪʨʝʙʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ 3,3 ʢɺ, ʯʪʦ ʚ 1,4 ʨʘʟʘ ʙʦʣʴʰʝ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ ʩʜʝʣʘʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʠʝ ʧʦʥʜʝʨʦʤʦʪʦʨʥʳʝ ʩʠʣʳ. 

ʇʦʩʣʝʜʥʝʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʜʦʚ. 

ɺʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʩʠʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʜʦʩʪʘʪʦʯʥʦ. 

 

 

 

 
ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ (ʘ) ʠ ʢʨʘʪʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ (ʝ) ʦʪ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʜʘʭ: 1 ð ʚ ʩʠʩʪʝʤʝ ʨʘʟʥʝʩʝʥʥʳʭ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʢʪʨʦʜʦʚ, 2 ð ʚ ʩʠʩʪʝʤʝ 

ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ  

 

ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʥʝ ʧʨʠʚʦʜʠʣʠʩʴ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ, ʥʘ ʚʝʣʠʯʠʥʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʠʬʠʣʷʨʥʦʡ ʦʙʤʦʪʢʠ ʚʣʠʷʝʪ ʦʨʠʝʥʪʘʮʠʷ ʫʜʣʠʥʝʥʥʳʭ ʩʝʤʷʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʣʝʢʪʨʦʜʦʚ. ʅʘ 

ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʤʝʥʠ ʥʘ ʨʘʟʥʝʩʝʥʥʳʭ 

ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʢʪʨʦʜʘʭ: ʧʦʧʝʨʝʢ ʵʣʝʢʪʨʦʜʦʚ, ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʟʥʝʩʝʥʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ 

(ʙʦʣʴʰʘʷ ʦʩʴ ʚʝʨʪʠʢʘʣʴʥʘ) ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʟʘʟʦʨʝ ʙʦʣʴʰʦʡ ʦʩʴʶ ʚʜʦʣʴ ʵʣʝʢʪʨʦʜʦʚ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʩʝʤʷʥ ʥʘ ʩʠʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʩʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʤʫʣʷʞ ʠʟ ʦʨʛʩʪʝʢʣʘ ʜʠʘʤʝʪʨʦʤ Ὠ υ άά ʠ ʜʣʠʥʦʡ l = 8 ʤʤ, ʤʘʩʩʦʡ m 

=181 ʤʛ. ʉʪʝʨʞʥʝʚʳʝ ʵʣʝʢʪʨʦʜʳ Ὠ̞φ άά ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ Z = 4 a 

= 4 ʤʤ. ʅʦʚrʝ ɻ ʣʝʢʪʨʦʜʳ Ὠ̞φ άά ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ Z = 4 a = 

4 ʤʤ. 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʈʠʩʫʥʢʠ 5ï6), ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʦʜʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʣʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʤʫʣʷʞʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʦʩʥʦʚʥʳʤ ʵʣʝʢʪʨʦʜʘʤ. ʆʜʥʘʢʦ ʨʘʟʥʠʮʘ ʚ ʚʝʣʠʯʠʥʘʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʤʫʣʷʞʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚ ʩʠʩʪʝʤʝ ʩʦ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʵʣʝʢʪʨʦʜʘʤʠ. ʊʘʢ 
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ʥʘʧʨʠʤʝʨ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ U= 3 ʢ. ɺ ʥʘʠʙʦʣʴʰʝʝ ʠ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʷ Ὂ̞  ̌ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ 

ʚ 2,4 ʨʘʟʘ, ʢʘʢ ʚ ʩʠʩʪʝʤʝ ʩ ʨʘʟʥʝʩʝʥʥʳʤʠ ʩʪʝʨʞʥʝʚʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʘ ʣʠʰʴ ʚ 1,2 ʨʘʟʘ, ʪ. ʝ. 

ʚʣʠʷʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʯʘʩʪʠʮʳ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʠʣʫ ʚ ʩʠʩʪʝʤʝ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ, ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʩʦʟʜʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʩ ʚʳʩʦʢʠʤʠ ʩʠʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʫʜʣʠʥʝʥʥʳʭ ʩʝʤʷʥ ʥʘ ʚʝʣʠʯʠʥʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʤʝʥʠ ʥʘ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʢʪʨʦʜʘʭ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʚʘʨʠʘʥʪʘʤ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʦʪ ʥʘʧʨʷʞʝʥʠʷ 

 

 
 
ʈʠʩʫʥʦʢ 6. ʉʠʩʪʝʤʘ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʦʪ 

ʥʘʧʨʷʞʝʥʠʷ 
 

ɺ ʨʘʙʦʪʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʝʧʘʨʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʤʝʨʠʪʴ ʚʝʣʠʯʠʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʜʦʚ: ʨʘʟʥʝʩʝʥʥʳʭ ʩʪʝʨʞʥʝʚʳʭ ʠ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ. ʅʘ ʈʠʩʫʥʢʝ 7 ʠʟʦʙʨʘʞʝʥʳ 

ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʫʯʘʩʪʢʘ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʝʤʝʥʘ: ʥʘ ʫʩʣʦʚʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʤ 

(ʫʯʘʩʪʦʢ 1), ʫʩʣʦʚʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ (ʫʯʘʩʪʦʢ 2) ʠ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʟʘʟʦʨʝ (ʫʯʘʩʪʦʢ 3). ʉʝʤʷ 

ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʫʯʘʩʪʢʝ 1 ʠʣʠ 2 ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʤʝʞʵʣʝʢʪʨʦʜʥʳʝ ʟʘʟʦʨʳ ʟʘʧʦʣʥʝʥʳ ʜʨʫʛʠʤʠ ʩʝʤʝʥʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʯʘʩʪʠʮʳ ʙʳʣ ʚʟʷʪ ʢʨʫʛʣʳʡ 

ʤʫʣʷʞ ʜʠʘʤʝʪʨʦʤ Ὠ υ άά 5 ʤʤ ʠ ʤʘʩʩʦʡ m = 87 ʤʛ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 8, ʧʦʢʘʟʳʚʘʝʪ: ʚ ʩʠʩʪʝʤʝ ʩ 
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ʨʘʟʥʝʩʝʥʥʳʤʠ ʩʪʝʨʞʥʝʚʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ (ʛʨʘʬʠʢ 1) ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʯʘʩʪʠʮʳ ʥʘ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʘʭ ʨʘʟʣʠʯʥʘ. ʆʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ ʫʯʘʩʪʢʝ 3 (ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʟʘʟʦʨʝ), ʤʠʥʠʤʘʣʴʥʘ ð 

ʥʘ ʫʯʘʩʪʢʘʭ 1 ʠ 2 (ʥʘ ʵʣʝʢʪʨʦʜʘʭ). ʇʨʠʯʝʤ ʯʘʩʪʠʮʘ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʟʘʟʦʨʝ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʚ 

2,5 ʨʘʟʘ ʩʠʣʴʥʝʝ, ʯʝʤ ʥʘ ʫʯʘʩʪʢʘʭ 1 ʠ 2. 

ɺ ʩʠʩʪʝʤʝ ʞʝ ʩʦ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʵʣʝʢʪʨʦʜʘʤʠ (ʛʨʘʬʠʢ 2) ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʯʘʩʪʠʮʳ 

ʥʘ ʫʯʘʩʪʢʝ 3 ʧʨʠ Ὗ̞ Ὗ  ̞ʯʫʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʫʯʘʩʪʢʘʭ 1 ʠ 2. ʈʝʛʫʣʠʨʫʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʥʳʭ Ὗ  ̞ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ Ὗ  ̞ɻ ʣʝʢʪʨʦʜʘʭ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʦʜʠʥʘʢʦʚʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʠʣʳ ʥʘ ʚʩʝʭ ʪʨʝʭ ʫʯʘʩʪʢʘʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ Ὗ̞ σȟπ 

ʢɺ ʠ Ὗ  ̞= 2,7 ʢɺ (ʈʠʩʫʥʦʢ 8, ʛʨʘʬʠʢ 3). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʠʮʳ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʜʦʚ ʠ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʝʥʥʦʡ ʩʤʝʩʠ. 

 

 
ʈʠʩʫʥʦʢ 7. ɺʦʟʤʦʞʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʠʮʳ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʜʦʚ: ʘ) ʩʠʩʪʝʤʘ 

ʨʘʟʥʝʩʝʥʥʳʭ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʢʪʨʦʜʦʚ; ʙ) ʩʠʩʪʝʤʘ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ; ʫʯʘʩʪʦʢ 1 ð ʯʘʩʪʠʮʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʫʩʣʦʚʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʩʪʝʨʞʥʝʚʦʤ ʵʣʝʢʪʨʦʜʝ; ʫʯʘʩʪʦʢ 2 ð ʯʘʩʪʠʮʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʫʩʣʦʚʥʦ ʧʦʣʦʞʠ ʪʝʣʴʥʦʤ ʵʣʝʢʪʨʦʜʝ; ʫʯʘʩʪʦʢ 3 ð ʯʘʩʪʠʮʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʟʘʟʦʨʝ 
 

 
ʈʠʩʫʥʦʢ 8. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʣʘ ʥʘ ʫʯʘʩʪʢʘʭ: ʨʘʟʥʝʩʝʥʥʳʭ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ U = 3 ʢɺ; 

ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ 5̞ 5  ̞= 3 ʢɺ; ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ 5 =̞3,0ʂɺ, 5  ̞

=2,7 ʢɺ 
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ʈʠʩʫʥʦʢ 9. ɿʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʠ ʢʨʘʪʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʦʪ ʥʘʧʨʷʞʝʥʠʡ, 

ʧʦʜʘʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ 

 

ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʳ, ʨʘʚʥʳʝ ʚʝʩʫ ʨʝʘʣʴʥʳʭ ʩʝʤʷʥ, ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʦʛʦʣʝʥʥʳʤ 

ʩʝʤʝʥʝʤ ʤʘʩʩʦʡ 134 ʤʛ, ʚʳʙʨʘʥʥʳʤ ʠʟ ʩʝʤʝʥʥʦʡ ʩʤʝʩʠ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʛʦ ʪʷʞʝʣʦʛʦ. ɿʘʤʝʨʝʥʳ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʷʞʝʥʠʷʭ (ʈʠʩʫʥʦʢ 3). ʉʠʣʘ, ʨʘʚʥʘʷ ʚʝʩʫ ʩʝʤʝʥʠ 

(ʈʠʩʫʥʦʢ 3), ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʩʦʯʝʪʘʥʠʷʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʦʩʥʦʚʥʳʭ Ὗ  ̞ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ Ὗ  ̞ɻʣʝʢʪʨʦʜʘʭ: 
 

Ὗ̏ ,̞ ʢɺ 1.5 2,1 2,7 3,2 

Ὗ̞
ʢɺ 3,0 1,9 1,0 0 

 

ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (Ὗ =̞2,1 ʢɺ, Ὗ =̞1,9 ʢɺ) ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʣʘ, 

ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʩʝʤʷ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʦ ʨʘʩʧʦʣʦʞʝʥʦ (ʈʠʩʫʥʦʢ 7). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʦʡ ʨʘʟʥʝʩʝʥʥʳʭ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʢʪʨʦʜʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʝʥʥʦʡ ʩʤʝʩʠ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʪʦʣʴʢʦ ʩ ʩʠʩʪʝʤʦʡ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʦʚ. 

ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʝ ʠ ʥʝʜʝʬʠʮʠʪʥʳʝ ʧʨʦʚʦʜʘ ʤʘʨʦʢ ʇɻɺ-0,75, ʇɻɺ-1,0, ʇɻɺ-1,5, ɸʇɺ-2,5, 

ɸʇɺ-4,0, ɸʇɺ-6,0, ɸʀɺ-10. 

ʉ ʮʝʣʴʶ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʦʪ 

ʩʝʯʝʥʠʷ ʧʨʦʚʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʫʣʷʞʝʡ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ 

ʜʠʘʤʝʪʨʘʤʠ 5 ʤʤ ʠ 7 ʤʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʘʤʠ 153 ʤʛ ʠ 200 ʤʛ. ɼʠʘʤʝʪʨ ʦʩʥʦʚʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ ð 6 ʤʤ, ʘ ʤʝʞʵʣʝʢʪʨʦʜʥʳʡ ʟʘʟʦʨ ð 4 ʤʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 10. ɸʥʘʣʠʟ ʠʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʩʦʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʳʭ ʯʘʩʪʠʮ, ʫʚʝʣʠʯʝʥʠʝ ʩʝʯʝʥʠʷ 

ʧʨʦʚʦʜʘ ʚʝʜʝʪ ʚʥʘʯʘʣʝ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʘ ʟʘʪʝʤ ð ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʝʣʠʯʠʥʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʠʣʳ. ɼʦʩʪʠʛʘʝʤʳʡ ʤʘʢʩʠʤʫʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ. ʂ ʧʨʠʤʝʨʫ, 

ʯʘʩʪʠʮʘ ʩ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʧʨʠ ʩʝʯʝʥʠʠ ʧʨʦʚʦʜʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ 2,5 ʤʤ2, ʘ ʯʘʩʪʠʮʘ ʜʠʘʤʝʪʨʦʤ 7 ʤʤ ð ʧʨʠ ʩʝʯʝʥʠʠ 2,5 ʤʤ2 ʠ 4 

ʤʤ2 . 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ ʩʣʝʜʫʝʪ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʧʨʦʚʦʜʘ ʤʘʨʢʠ ɸʇɺ ʩʝʯʝʥʠʝʤ 2,5 ʤʤ2 ʠʣʠ 4,0 ʤʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ4. 2021 

https://doi.org/10.33619/2414-2948/65 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 249 

 

ʧʨʦʚʝʜʝʥʥʳʝ ɺ. ʄ. ɹʦʛʦʷʚʣʝʥʩʢʠʤ ʚ ʨʘʙʦʪʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʜʦʚ ʠʟ ʧʨʦʚʦʜʘ 

ʤʘʨʢʠ ɸʇɺ ʩʝʯʝʥʠʝʤ 22,5 ʤʤ2 ʠ ʙʦʣʝʝ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʠ 

ʥʘʧʨʷʞʝʥʠʷʭ ʜʦ 15 ʢɺ ʙʝʟ ʩʥʠʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʚʦʜʘ ʩʝʯʝʥʠʝʤ 4 ʤʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʚʝʜʝʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʷʯʝʝʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʘʣʠʙʨʦʚʘʥʠʷ ʠ ʩʝʧʘʨʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʩʪʨʝʚʘʥʠʷ ʤʝʣʢʠʭ ʩʝʤʷʥ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ. 

ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʚʳʙʨʘʥ 

ʧʨʦʚʦʜ ɸʇɺ-2,5. ʈʘʟʤʝʨʳ ʷʯʝʡʢʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʦʩʥʦʚʥʳʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʵʣʝʢʪʨʦʜʘʤʠ, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʤʝʨʘʤ ʷʯʝʡʢʠ ʚʳʩʝʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ʇʦʵʪʦʤʫ, ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ, ʨʘʟʤʝʨʳ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ ʧʦ ʪʦʣʱʠʥʝ ʠ ʰʠʨʠʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 4,0 ... 4,5 ʤʤ, ʘ ʧʦ ʜʣʠʥʝ ð ʥʝ ʙʦʣʝʝ 9,0 ... 9,5 ʤʤ. ʅʘʠʙʦʣʴʰʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʣʘ ʜʣʷ 

ʯʘʩʪʠʮ ʩ ʪʘʢʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʈʠʩʫʥʢʠ 10ï11), 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʟʘʟʦʨʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ 8 ... 10 ʤʤ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʩ ʤʝʞʵʣʝʢʪʨʦʜʥʳʤ ʟʘʟʦʨʦʤ, ʨʘʚʥʳʤ 

9 ʤʤ. ʇʘʨʘʤʝʪʨʳ ʦʩʥʦʚʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʙʳʣʠ ʦʙʦʩʥʦʚʘʥʳ ʚ ʨʘʙʦʪʝ, ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʦʚ 6 ʤʤ, 

ʤʝʞʵʣʝʢʪʨʦʜʥʳʡ ʟʘʟʦʨ 4 ʤʤ. 

 

 
 

ʈʠʩʫʥʦʢ 10. ɿʘʚʠʩʠʤʦʩʪʴ-.ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʠʣʳ ʦʪ ʩʝʯʝʥʠʷ ʧʨʦʚʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ: 1 ð ʜʠʘʤʝʪʨ ʯʘʩʪʠʮʳ 7 ʤʤ (ʤʘʩʩʘ 

200 ʤʛ); 2 ð ʜʠʘʤʝʪʨ ʯʘʩʪʠʮʳ 5 ʤʤ (ʤʘʩʩʘ 153 

ʤʛ) 

ʈʠʩʫʥʦʢ 11. ɿʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʠʣʳ ʦʪ ʚʝʣʠʯʠʥʳ ʤʝʞʵʣʝʢʪʨʦʜʥʦʛʦ ʟʘʟʦʨʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ: 1 ð ʜʠʘʤʝʪʨ 

ʯʘʩʪʠʮʳ 11 ʤʤ; 2 ð ʜʠʘʤʝʪʨ ʯʘʩʪʠʮʳ 8 ʤʤ 

 

ɺʳʚʦʜ: 

ʇʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʱʝʥʠʷ (ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ) ʵʣʝʢʪʨʦʜʦʚ ʨʘʙʦʯʠʡ ʦʨʛʘʥ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʝʥʜʝ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʦʚ ʩʦʨʪʠʨʦʚʘʥʠʷ ʦʛʦʣʝʥʥʳʭ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ. 
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