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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ: ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʝ ʛʠʜʨʦʛʝʣʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʘʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʚ ʤʝʜʠʮʠʥʝ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʠʟʢʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ 

ʨʘʩʪʚʦʨʳ L-ʮʠʩʪʝʠʥʘ ʠ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ (ʎʉʈ) ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢ ʥʠʤ 

ʨʘʩʪʚʦʨʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʛʠʜʨʦʛʝʣʠ. ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʛʠʜʨʦʛʝʣʝʡ ʠʟ 

ʨʘʟʙʘʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʛʣʠʮʠʨʘʤʘ (GC) ʜʦʙʘʚʣʝʥʠʝʤ ʎʉʈ, ʧʦʩʢʦʣʴʢʫ GC, ʠʟ-ʟʘ ʧʣʦʭʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʤʝʪʦʜʦʤ ʠʟʦʤʦʣʷʨʥʳʭ ʩʝʨʠʡ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʛʝʣʝʡ 

ʨʘʟʙʘʚʣʝʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ GC ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʎʉʈ ʠ GCʈ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʨʦʯʥʳʝ ʛʠʜʨʦʛʝʣʠ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʎʉʈ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʛʠʜʨʦʛʝʣʠ ʛʣʠʮʠʨʘʤʘ ʧʨʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʚʥʦʡ 10ī3 ʄ ʧʨʠ ʩʤʝʰʝʥʠʠ ʝʛʦ ʩ 

ʩʝʨʝʙʨʷʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ ð L-ʮʠʩʪʝʠʥʘ (ʎʉʈ) ʠ L-ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

(GCP) ʚ ʪʘʢʠʭ ʞʝ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ɺʳʚʦʜʳ: ʛʠʜʨʦʛʝʣʠ ʩ ʛʣʠʮʠʨʘʤʦʤ ʦʙʨʘʟʫʶʪ 

ʩʝʨʝʙʨʷʥʳʝ ʨʘʩʪʚʦʨʳ ʪʝʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʘʤʠʥʦʢʠʩʣʦʪʘ : 

ʥʠʪʨʘʪ ʩʝʨʝʙʨʘ 1,25 ʜʘʚʘʪʴ ʩʪʨʫʢʪʫʨʳ ʢʘʨʢʘʩʥʦʛʦ ʩʪʨʦʝʥʠʷ. 

 

Abstract. Research relevance: low molecular weight supramolecular hydrogels are unique 

objects that can solve many pressing problems in medicine, food industry and other sectors of the 

national economy. Research objectives: in recent past, it was discovered that low-concentration 

solutions of L-cysteine and silver nitrate (CSN) can form, when electrolyte solutions are added to 
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hydrogels. We were faced with the task of obtaining hydrogels from dilute solutions of glycyram 

(GC) by adding CSN, since GC, due to its poor solubility, has low bioavailability. Materials and 

research methods: using the method of isomolar series, a comparative study of the formation of 

hydrogels by dilute GC solutions with the addition of CSN and GCP was carried out. It has been 

found that most durable hydrogels were obtained using CSN. Thus, GC hydrogels were obtained at 

a concentration of 10ī3 M after adding CSN and GCP, which have a supramolecular character and 

combine the properties of GC, amino acids, and silver ions. Research results: glycyram hydrogels 

were obtained at its concentration equal to 10ī3 M by mixing it with silver amino acids L-cysteine 

(CSN) and L-glutamic acid (GCP) solutions in same low concentrations. Conclusions: hydrogels 

with glycyram form silver solutions of those amino acids that are capable of giving frame structures 

at a ratio of amino acid: silver nitrate of 1.25. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʠʮʠʨʘʤ, ʛʠʜʨʦʛʝʣʴ, ʮʠʩʪʝʠʥ, ʛʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʝ ʩʠʩʪʝʤʳ. 

 

Keywords: glycyram, hydrogel, cysteine, glutamic acid, antibacterial properties, 

supramolecular systems. 

 

ɺʚʝʜʝʥʠʝ 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʛʠʜʨʦʛʝʣʝʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʜʳ, ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʛʠʜʨʦʛʝʣʠ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʝʪ ʩʚʦʶ ʫʥʠʢʘʣʴʥʫʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʤ ʛʠʜʨʦʛʝʣʷʤ (ʉʄɻ) ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪ ɹʛʠʜʨʦʛʝʣʝʡ [1] ʩʚʷʟʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜ rʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʨʝʘʛʝʥʪʦʚ (~3ʤʤʦʣʴ/ʣ). ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚʦʜʳ ʉʄɻ ʠʜʝʘʣʴʥʦ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʨʳʪʠʡ ʨʘʥ, ʢʦʥʪʘʢʪʥʳʭ ʣʠʥʟ, 

ʩʫʧʝʨʩʦʨʙʝʥʪʦʚ, ʙʠʦʩʝʥʩʦʨʦʚ, ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ [2].  

ʂʨʦʤʝ ɻ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʜʝʣʘʝʪ ʉʄɻ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣ ̫

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʦʙʚʦʣʘʢʠʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ [3]. 

ʉʄɻ [4] ʥʘ ʦʩʥʦʚʝ ʦʣʠʛʦʤʝʨʥʳʭ ʠ ʧʦʣʠʤʝʨʥʳʭ ʉʄʉ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʨʛʘʥʠʟʤ, ʪʘʢʞʝ ʦʥʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʉʄɻ ʧʦʣʫʯʘʶʪʩʷ [5] ʠʟ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʝʙʦʣʴʰʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ (<3000). ʅʘ 

ʤʠʢʨʦʫʨʦʚʥʝ ʵʪʠ ʛʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʪʷʥʫʪʳʝ ʚʦʣʦʢʥʦ ʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ (ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʚʘʥ-

ʜʝʨ-ʚʘʘʣʴʩʦʚʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʠ ʪ. ʜ.). ɻʣʘʚʥʳʝ ʩʚʦʡʩʪʚʘ ʉʄɻ, ʜʘʶʱʠʝ ʠʤ ʦʩʦʙʳʝ 

ʬʫʥʢʮʠʠ, ʵʪʦ ʠʭ ʜʠʥʘʤʠʯʥʦʩʪʴ ʠ ʦʙʨʘʪʠʤʦʩʪʴ [1]. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʄɻ [6] ʷʚʣʷʝʪʩʷ ʚʧʝʨʚʳʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ 

ʚ 2001 ʛ. ʥʠʟʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʪʠʢʩʦʪʨʦʧʥʳʡ ʛʠʜʨʦʛʝʣʴ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʘʤʠʥʦʢʠʩʣʦʪʳ L-ʮʠʩʪʝʠʥʘ ʠ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ, ʥʘʟʚʘʥʥʳʡ ʘʚʪʦʨʘʤʠ ʮʠʩʪʝʠʥ-ʩʝʨʝʙʨʷʥʳʤ 

ʨʘʩʪʚʦʨʦʤ (ʎʉʈ). ɹʳʣʠ ʪʘʢʞʝ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʛʝʣʝʡ ʥʘ 

ʦʩʥʦʚʝ L-ʮʠʩʪʝʠʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʨʫʛʠʭ ʩʦʣʝʡ ʩʝʨʝʙʨʘ: ʥʠʪʨʠʪʘ ʩʝʨʝʙʨʘ [7], ʘ ʪʘʢʞʝ 

ʘʮʝʪʘʪʘ ʩʝʨʝʙʨʘ [8]. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʠʟʦʤʦʣʷʨʥʳʭ ʩʝʨʠʡ, ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʛʝʣʝʡ ʨʘʟʙʘʚʣʝʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ GC ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʎʉʈ ʠ 

GCʈ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʳʝ ʛʠʜʨʦʛʝʣʠ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʎʉʈ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʠʜʨʦʛʝʣʠ GC ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 10-3 ʄ ʧʦʩʣʝ 

ʜʦʙʘʚʣʝʥʠʷ ʎʉʈ ʠ Gʉʈ, ʠʤʝʶʱʠʝ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ 

ʩʚʦʡʩʪʚʘ GC, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʠʦʥʦʚ ʩʝʨʝʙʨʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʧʨʠ ʩʣʠʚʘʥʠʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ L- ʮʠʩʪʝʠʥʘ ʠ AgNO3 ʦʙʨʘʟʫʝʪʩʷ 

ʤʫʪʥʳʡ ʨʘʩʪʚʦʨ. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʩʪʦʷʥʠʷ ʦʥ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʟʨʘʯʥʳʤ ʠ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚ ʨʘʩʪʚʦʨ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʥʠʦʥʦʚ, ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʣʠʥʢʝʨʦʚ (ʩʢʨʝʧʦʢ) 

ʤʝʞʜʫ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʦʙʨʘʟʫʝʪʩʷ ʛʠʜʨʦʛʝʣʴ [3]. ʎʉʈ ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʝʚʝʜʝʥ ʚ ʛʝʣʝʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ [7, 8] ʠʟʤʝʥʝʥʠʝʤ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝʤ ʟʘʨʷʜʘ ʬʨʘʛʤʝʥʪʦʚ, ʜʦʙʘʚʣʷʷ ʚ ʨʘʩʪʚʦʨ ʱʝʣʦʯʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʛʝʣʴ ʚ ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʝ ʎʉʈ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʜʚʝ ʩʪʘʜʠʠ: ʩʥʘʯʘʣʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ 

ʎʉʈ, ʘ ʟʘʪʝʤ ʚ ʥʝʛʦ ʜʦʙʘʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʛʝʣʝʦʙʨʘʟʫʶʱʘʷ ʢʦʤʧʦʟʠʮʠʷ ʧʦʣʫʯʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʢʩʘʮʠʣʣʠʥʘ ʠ 

ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠ ʠʟʫʯʝʥʘ ʚ ʨʘʙʦʪʝ [9]. ʆʢʩʘʮʠʣʣʠʥ-ʩʝʨʝʙʨʷʥʳʡ ʛʝʣʴ 

ï ʫʜʦʙʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʩʝʨʝʙʨʘ ʠ ʘʥʪʠʙʠʦʪʠʢʘ, ʠʤʝʶʱʘʷ 

ʢʦʘʛʫʣʷʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʠ ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ, ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤʠ ʠ 

ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʟʚʝʩʪʥʳ ʪʘʢʞʝ ʛʝʣʠ [10], ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ (I) ʩ ʘʤʧʠʮʠʣʣʠʥʦʤ, 

ʦʢʩʘʮʠʣʣʠʥʦʤ, ʮʝʬʘʟʦʣʠʥʦʤ ʠ ʮʝʬʝʪʘʢʩʠʤʦʤ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ.  

ɺ ʨʘʙʦʪʝ [11] ʠʟʫʯʝʥ ʛʝʣʴ ʎʉʈ ʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʠʤʝʨʘ ï ʭʠʪʦʟʘʥʘ, ʧʨʦʷʚʣʷʶʱʠʡ 

ʚʳʨʘʞʝʥʥʳʝ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʧʦʣʫʯʠʪʴ ʛʠʜʨʦʛʝʣʴ 

ʛʣʠʮʠʨʘʤʘ (GC) ʧʨʠ ʝʛʦ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩ ʧʦʤʦʱʴʶ ʩʝʨʝʙʨʷʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʧʦʩʢʦʣʴʢʫ ʠʟʚʝʩʪʥʦ [12], ʯʪʦ ʛʣʠʮʠʨʘʤ, ʥʘʨʷʜʫ ʩ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, 

ʦʙʣʘʜʘʝʪ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʚʦʜʝ. 

ʂʦʤʧʦʟʠʮʠʠ ʥʠʟʢʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ GC ʩ ʩʝʨʝʙʨʷʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʛʝʣʝʡ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ GC ʚ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ 

ʠʦʥʘ ʩʝʨʝʙʨʘ. ʈʘʥʝʝ, ʚ ʥʘʰʝʡ ʧʫʙʣʠʢʘʮʠʠ [13], ʤʳ ʨʘʩʰʠʨʠʣʠ ʢʨʫʛ ʘʤʠʥʦʢʠʩʣʦʪ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʉʄʉ ʠ ʠʟʫʯʠʣʠ ʩʝʨʝʙʨʷʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʦʩʥʦʚʝ L-ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (Gʉʈ) ʠ 

L- ʣʠʟʠʥʘ (Lʉʈ) ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʎʉʈ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʝʪʦʨʘʩʩʝʷʥʠʷ. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʠʟʫʯʠʣʠ ʧʨʦʮʝʩʩ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʙʘʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʘʭ GC ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʎʉʈ, Gʉʈ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʩʪʨʦʝʥʠʝ ʛʠʜʨʦʛʝʣʝʡ ʩ 

ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ (ʉʕʄ). 

ʄʦʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʩʭʦʜʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʪʦʜʦʤ ʠʟʦʤʦʣʷʨʥʳʭ ʩʝʨʠʡ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʧʨʠʛʦʪʦʚʣʝʥʳ ʨʘʩʪʚʦʨʳ ʛʣʠʮʠʨʘʤʘ, ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʮʠʩʪʝʠʥʘ, ʣʠʟʠʥʘ ʠ ʥʠʪʨʘʪʘ 

ʩʝʨʝʙʨʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 10-3ʄ. ʀʟ ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ ʧʦʜʛʦʪʦʚʣʝʥʳ: Cys+AgNO3=ʮʠʩʪʝʠʥ 

ʩʝʨʝʙʨʷʥʳʡ ʨʘʩʪʚʦʨ (ʎʉʈ), Glu+AgNO3=ʛʣʫʪʘʤʠʥ ʩʝʨʝʙʨʷʥʳʡ ʨʘʩʪʚʦʨ (GCʈ). ʇʨʠʯʝʤ 

ʩʦʦʪʥʦʰʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʨʘʚʥʷʣʦʩʴ 1,25. ɿʘʪʝʤ GC ʙʳʣ ʩʤʝʰʘʥ ʩ 
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ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9. ʇʨʠ 

ʩʦʦʪʥʦʰʝʥʠʷʭ GC: ʎʉʈ 6:4, 5:5, 4:6, 3:7, ʘ ʜʣʷ GC:Gʉʈ ï ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʷʭ 4:6, 7:3 ï ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʨʦʯʥʳʝ ʛʝʣʠ, ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʷʭ 8:2, 9:1 ʥʘʙʣʶʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʥʝʝ ʧʨʦʯʥʳʭ 

ʛʝʣʝʡ. ʇʨʠ ʩʤʝʰʝʥʠʠ GC ʠ Lʉʈ ʥʘʙʣʶʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ 

ʙʦʣʴʰʝʡ ʪʝʢʫʯʝʩʪʴʶ, ʯʝʤ ʩ ʎʉʈ ʠ Gʉʈ. ʇʦʵʪʦʤʫ ʵʪʠ ʩʠʩʪʝʤʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʤʠ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʊʘʢʞʝ, ʩʤʝʰʝʥʠʝ ʎʉʈ, Gʉʈ ʠ Lʉʈ ʩ GC, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 

10-4 ʄ, ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʣʝʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʉʪʘʜʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʛʝʣʝʡ GC+ʎʉʈ ʠ 

GC+Gʉʈ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʘʭ 1, 2. 

 

     
 

ʈʠʩʫʥʦʢ 1. 1 ð ʎʠʩʪʝʠʥ-ʩʝʨʝʙʨʷʥʳʡ ʨʘʩʪʚʦʨ. 2 ð ʉʦʟʨʝʚʰʠʡ ʮʠʩʪʝʠʥ-ʩʝʨʝʙʨʷʥʳʡ ʨʘʩʪʚʦʨ 

(ʎʉʈ). 3 ð ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʛʣʠʮʠʨʘʤʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ 10ī3 ʄ). 4 ð ɻʠʜʨʦʛʝʣʴ ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ 

ʎʉʈ ʠ ʨʘʩʪʚʦʨʘ ʛʣʠʮʠʨʘʤʘ. 5 ðɻʠʜʨʦʛʝʣʴ ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ Gʉʈ ʠ ʨʘʩʪʚʦʨʘ ʛʣʠʮʠʨʘʤʘ 
 

 
ʈʠʩʫʥʦʢ 2. GC ï ʉ =10ī3 M 

 

ʊʚʝʨʜʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʛʝʣʝʡ ʙʳʣʘ ʦʮʝʥʝʥʘ ʚ ʨʘʙʦʪʝ [14] ʩʦʛʣʘʩʥʦ [2, 15]. ʇʦʣʫʯʝʥʥʳʝ 

ʛʝʣʠ ʦʙʣʘʜʘʣʠ ʪʠʢʩʦʪʨʦʧʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [16]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʛʠʜʨʦʛʝʣʝʡ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʨʝʦʚʠʩʢʦʟʠʤʝʪʨ Rheolab QC, Anton Paar (ɸʚʩʪʨʠʷ), 2013. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʘʭ 3ï7.  

ʀʟ ʵʪʠʭ ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 10ī3 M GC ʧʦʢʘʟʳʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʫʶ ʪʝʢʫʯʝʩʪʴ, ʈʠʩʫʥʦʢ 2 (GC - ʉ= 10ī3M). ɹʦʣʝʝ ʧʨʦʯʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʛʠʜʨʦʛʝʣʠ 

GC c ʎCP ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 3. ʎʉʈ + GC 1:0,5 ʠ ʈʠʩʫʥʦʢ 4. ʎʉʈ + GC 

1:1. ʄʝʥʝʝ ʧʨʦʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʛʝʣʠ GC c GCP, ʈʠʩʫʥʦʢ 5. Gʉʈ + GC 1:0,5 ʠ ʈʠʩʫʥʦʢ 6. Gʉʈ 

+ GC 1:1. 
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ʈʠʩʫʥʦʢ 3. ʎʉʈ + GC 1:0,5 ʈʠʩʫʥʦʢ 4. Gʉʈ + GC 1:1 

  

ʈʠʩʫʥʦʢ 5. Gʉʈ + GC 1:0,5 ʈʠʩʫʥʦʢ 6. Lʉʈ + GC 1:1 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʜʨʦʛʝʣʝʡ ʷʚʣʷʝʪʩʷ ʤʦʨʬʦʣʦʛʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ, ʥʦ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʜʨʦʛʝʣʝʡ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʜʣʷ ʵʪʦʛʦ ʦʙʨʘʟʮʳ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʳ ʠʟ ʟʘʤʝʨʟʰʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʟʘʪʝʤ ʧʦʢʨʳʪʳ ʪʦʥʢʠʤ ʩʣʦʝʤ ʧʨʦʚʦʜʷʱʝʛʦ 

ʤʝʪʘʣʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʘʭ 7ï8. 

ʆʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʦʛʝʣʝʡ GC ʠ ʎʉʈ, ʚʝʨʦʷʪʥʦ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʤʠʮʝʣʣ GC ʩ ʎʉʈ. ɺ ʨʘʙʦʪʝ T. V. Romanko, Y. I. Murinov ʧʦ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚʷʟʢʦʩʪʠ 

ʨʘʩʪʚʦʨʦʚ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʙʳʣʘ ʦʮʝʥʝʥʘ ʢʨʠʪʠʯʝʩʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʤʠʮʝʣʣʦʦʙʨʘʟʦʚʘʥʠʷ ð 0,004 ʚʝʩ. % (0,05 ʤʄ) [17].  

ʆʙʨʘʟʦʚʘʥʠʝ ʤʠʮʝʣʣ GC, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʨʘʙʦʪʝ ɸ. ɺ. ɼʫʰʢʠʥʘ, ɽ. ʉ. ʄʝʪʝʣʝʚʦʡ, ʖ. 

ʉ. ʏʠʩʪʷʯʝʥʢʦ, ʉ. ʉ. ʍʘʣʠʢʦʚʦʡ, ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʚʥʦʡ 0,0001 ʚʝʩ.% ʠʣʠ 

0,001 ʤʄ, ʪ.ʝ. ʧʨʠ ʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʛʠʜʨʦʛʝʣʠ [18].  

ʆʙʨʘʟʦʚʘʥʠʝ ʤʠʮʝʣʣ ʤʦʣʝʢʫʣʘʤʠ GC ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʛʠʜʨʦʬʠʣʴʥʦʛʦ (ʜʚʘ 

ʛʣʶʢʫʨʦʥʠʜʥʳʭ ʦʩʪʘʪʢʘ) ʠ ʛʠʜʨʦʬʦʙʥʦʛʦ (ʪʨʠʪʝʨʧʝʥʦʚʳʡ ʬʨʘʛʤʝʥʪʦʚ) ʚ GC. ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʤʠʮʝʣʣʝ ʤʦʣʝʢʫʣʳ GC ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʛʠʜʨʦʬʦʙʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʚʥʫʪʨʴ, ʘ 

ʛʠʜʨʦʬʠʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʘʤʦʘʩʩʦʮʠʘʪʘ, ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʩʝʪʯʘʪʳʤ ʢʘʨʢʘʩʦʤ ʎʉʈ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʮʝʧʦʯʢʘʤʠ ʬʨʘʢʪʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ ʠ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʧʦʣʠʢʘʪʠʦʥʦʤ [4].  

ɺʝʨʦʷʪʥʦ, ʧʦ ʪʘʢʦʤʫ ʞʝ ʤʝʭʘʥʠʟʤʫ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʠʮʝʣʣ GC ʩ 

ʩʝʨʝʙʨʷʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʛʝʣʝʡ. ɺ ʢʦʤʧʣʝʢʩʘʭ 

ʩʝʨʝʙʨʘ ʩ L-ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ [19], ʚʳʜʝʣʝʥʥʳʤʠ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʨʅ, 

ʦʙʥʘʨʫʞʝʥʘ ʢʦʦʨʜʠʥʘʮʠʷ ʧʦ ʪʠʧʫ. ʇʨʠ ʵʪʦʤ ʘʪʦʤʳ ʩʝʨʝʙʨʘ ʢʦʦʨʜʠʥʠʨʫʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 
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ʣʠʥʝʡʥʦ ʩ ʮʠʩ-ʢʦʥʬʠʛʫʨʘʮʠʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʨʙʦʢʩʠʣʘʪʥʦʡ ʛʨʫʧʧʳ. ʅʘʡʜʝʥʦ ʮʝʧʦʯʝʯʥʦ-

ʨʘʟʚʝʪʚʣʝʥʥʦʝ ʧʦʣʠʤʝʨʥʦʝ ʩʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩ ʛʣʫʪʘʤʠʥʘʪ-ʠʦʥʦʤ [Ag2Glu]n [19]. ɺʝʨʦʷʪʥʦ, 

ʮʝʧʦʯʝʯʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʛʣʫʪʘʤʘʪ-ʠʦʥʳ ʦʙʨʘʟʫʶʪ ʪʘʢʞʝ ʩʝʪʯʘʪʳʡ ʢʘʨʢʘʩ, 

ʥʝʩʫʱʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʘʨʷʜʳ. 

 

 

 

ʈʠʩʫʥʦʢ 7. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʛʠʜʨʦʛʝʣʷ GC+ʎʉʈ ʥʘ ʉʕʄ (1 ï ʨʘʩʪʫʱʠʡ 

ʛʠʜʨʦʛʝʣʴ; 2 ï ʛʝʣʴ) 

ʈʠʩʫʥʦʢ 8. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʛʠʜʨʦʛʝʣʷ GC+ɻʉʈ ʥʘ ʉʕʄ 

 

ɺʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ L-ʮʠʩʪʝʠʥʘ ʠ L-ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ 

ʥʠʪʨʘʪʦʤ ʩʝʨʝʙʨʘ (ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1,25) ʦʙʨʘʟʫʶʪʩʷ ʮʝʧʦʯʝʯʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʢʘʨʢʘʩʥʦʛʦ ʪʠʧʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠʟ ʠʭ ʋʌ-ʩʧʝʢʪʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 9, 10. ɺʝʨʦʷʪʥʦ, 

ʠʤʝʶʱʠʝʩʷ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 217 ʥʤ, 227 ʥʤ, 233 ʥʤ, 304 ʥʤ ʚ ʎʉʈ, ʠ ʧʦʣʦʩʳ 

ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 218 ʥʤ, 229 ʥʤ, 300 ʥʤ ʚ ɻʎʈ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʧʝʨʝʥʦʩ ʵʣʝʢʪʨʦʥʦʚ ʩ s­s* ʚ 

ʵʪʠʭ ʩʪʨʫʢʪʫʨʘʭ. 

  

 
 

ʈʠʩʫʥʦʢ 9. 1 ðʋʌ-ʩʧʝʢʪʨʳ ʎʉʈ. 2 ð ʋʌ-ʩʧʝʢʪʨʳ ɻʉʈ 
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ʇʦʜʦʙʥʦ ʦʢʩʘʮʘʣʣʠʥ-ʩʝʨʝʙʨʷʥʦʤʫ ʛʝʣʶ [11], ʚʝʨʦʷʪʥʦ, ʛʝʣʴ-ʩʪʨʫʢʪʫʨʫ ʛʣʠʮʠʨʘʤ-

ʩʝʨʝʙʨʷʥʳʭ ʨʘʩʪʚʦʨʦʚ ʘʤʠʥʦʢʠʩʣʦʪ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. ɼʣʷ 

ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʭʘʨʘʢʪʝʨʥʦ ʩʪʘʨʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʦʩʪʝʧʝʥʥʦʤ ʫʧʨʦʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ, ʝʝ ʩʞʘʪʠʠ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʯʘʩʪʠ ʞʠʜʢʦʩʪʠ ʠʟ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʝʪʢʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʜʝʣʝʥʠʶ ʩʠʩʪʝʤʳ ʥʘ ʜʚʝ ʬʘʟʳ: ʙʦʣʝʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʩʪʫʜʝʥʴ ʠ ʨʘʩʪʚʦʨʠʪʝʣʴ, ʩʦʜʝʨʞʘʱʠʡ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʫ ʜʠʩʧʝʨʩʥʦʡ 

ʬʘʟʳ (ʷʚʣʝʥʠʝ ʩʠʥʝʨʝʟʠʩʘ), ʯʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʈʠʩʫʥʢʘ 7, ʧʦʩʣʝ 6-ʤʝʩʷʮʝʚ ʩʪʦʷʥʠʷ 

ʛʠʜʨʦʛʝʣʝʡ GC ʠ Gʉʈ ʚ ʨʘʟʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ (ʈʠʩʫʥʦʢ 10). 
 

 
 

ʈʠʩʫʥʦʢ 10. ʉʦʦʪʥʦʰʝʥʠʝ GC: GCP: 1 (6:4), 2 (7:3), 3 (8:2), 4 (9:1) 

 

ɻʠʜʨʦʛʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ GC ʠ ʩʝʨʝʙʨʷʥrʭ ʨʘʩʪʚʦʨʦʚ L-ʮʠʩʪʝʠʥʘ ʠ L-

ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʙʳʣʠ ʚʳʩʫʰʝʥʳ ʠ ʠʟʫʯʝʥʳ ʠʭ ʀʂ-ʩʧʝʢʪʨʳ. ʀʂ-ʩʧʝʢʪʨʳ ʙʳʣʠ ʩʥʷʪʳ 

ʥʘ ʧʨʠʙʦʨʝ Nicolet Avatar 370 GDTSʦʪ 4000 ʩʤī1 ʜʦ 400 ʩʤī1 ʚ KBr. 

ʀʂ-ʩʧʝʢʪʨ GC (KBr, ɜ, cʤī1): 3196,7 (OH, NH), 2836,9 (CH), 1716,9 (C=O), 1699,8 

(C=O), 1647,7 (ʉ11=ʆ, C=C), 1589 (ʉʆʆī), 1541,5 (CH), 1507 (CH), 1456 (ʉʅ2, ʉʅ3), 1418 (
+

4NH ), 1387,6 (CH), 1362 (CH), 1260 (CH), 1212 (CH), 1165 (ʉ-ʆ-ʉ, ʉ-ʆʅ), 1040,6 (ʉ-ʆ-ʉ, ʉ-

ʆʅ), 981 (=CH), 919 (CH). 

ʀʂ-ʩʧʝʢʪʨ Cys (KBr, ɜ, cʤī1): 2995 (NH3
+), 2543 (S-H); 2104,8 (NH3

+), 

1611(ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ I - NH3
+), 1513 (COOī), 1427 (ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ II - NH3

+), 

1397 (COOī), 1360 (ʉʅ2), 1345 (ʉʅ2), 1327 (ʉʅ2), 1291 (COOī), 1204 (CH), 1159 (CH), 1139 

(CH), 1066 (C-OH), 1044 (C-OH), 985 (NH3
+), 942 (S-H), 824 (COOī), 660 (CS). 

ʀʂ-ʩʧʝʢʪʨʳ GC+Cys + AgNO3 (KBr, ɜ, cʤ
ī1): 3450 (ʆ-ʅ, NH), 3026 (NH3

+), 2922 (CH), 

2852 (CH), 2360 (CH), 2342 (CH), 2272 (CH), 1631 (ʉʆ), 1601 (ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ I - 

NH3
+), 1512 (COOī), 1492 (ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ II - NH3

+), 1384 (ʉʅ2), 1353 (ʉʅ2), 1156 

(ʉʅ2), 1080 (ʉ-ʆ-ʉ, ʉ-ʆʅ), 1043 (ʉ-ʆ-ʉ, ʉ-ʆʅ), 879 (COOī). 

ʀʟ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʦʚ ʠʩʭʦʜʥʳʭ GC, Cys ʠ ʠʭ ʛʠʜʨʦʛʝʣʠ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʛʠʜʨʦʛʝʣʝ 

ʠʩʯʝʟʘʝʪ ʧʦʣʦʩʘ 2543 cʤī1, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ S-H L-ʮʠʩʪʝʠʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʘʤʝʱʝʥʠʠ ʚʦʜʦʨʦʜʘ ʩʝʨʝʙʨʦʤ [10], ʠ ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʝʪʢʠ ʎʉʈ. ʀʤʝʶʪ ʤʝʩʪʦ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʪʥʳʝ ʩʤʝʱʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʣʦʩ I ʠ II L-

ʮʠʩʪʝʠʥʘ, 1611­1601,3 ʩʤī1 ʠ 1427­1492,3 ʩʤī1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʤʝʱʝʥʠʝ ʧʦʣʦʩʳ 

ʧʦʛʣʦʱʝʥʠʷ 2995 ʩʤī1, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ (NH3
+) ʚ ʦʙʣʘʩʪʴ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 3450,1 ʩʤī1, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʨʫʰʝʥʠʠ ʮʚʠʪʪʝʨ ʠʦʥʥʦʡ ʬʦʨʤʳ ʚ ʘʤʠʥʦʢʠʩʣʦʪʝ ʠ ʦʙ ʫʯʘʩʪʠʠ ʵʪʦʡ 

ʛʨʫʧʧʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʛʨʫʧʧʳ ʤʦʣʝʢʫʣʳ GC. 
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ʀʂ-ʩʧʝʢʪʨ GC (KBr, ɜ, cʤī1) : 3196,7 (OH, NH), 2836,9 (CH), 1716,9 (C=O), 1699,8 

(C=O), 1647,7 (ʉ11=ʆ, C=C), 1589 (ʉʆʆī), 1541,5 (CH), 1507 (CH), 1456 (ʉʅ2, ʉʅ3), 1418 

(NH4
+), 1387,6 (CH), 1362 (CH), 1260 (CH), 1212 (CH), 1165 (ʉ-ʆ-ʉ, ʉ-ʆʅ), 1040,6 (ʉ-ʆ-ʉ, ʉ-

ʆʅ), 981 (=CH), 919 (CH). 

ʀʂ-ʩʧʝʢʪʨ Glu (KBr, ɜ, cʤī1): 3011 (NH4
+), 2741 (OH, NH, CH), 1699 (COOH ʥʝ 

ʠʦʥʠʟʦʚʘʥʥʘʷ), 1636 (ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ I -NH3
+), 1559 (COOī), 1506 (ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ 

ʧʦʣʦʩʘ II ð NH3
+), 1419 (COOī), 1349,6 (CH), 1310 (CH), 1256 (CH), 1232 (CH), 1212 (CH), 

1149 (C-OH), 1126(NH4
+), 1073 (CCN, NH4

+), 1051 (C-OH), 945 (CC), 911 (CC). 

ʀʂ-ʩʧʝʢʪʨʳ GC+Glu+AgNO3 (KBr, ɜ, cʤ
ī1): 3428 (ʆʅ, Nʅ), 3236 (OH, NH), 3083 (OH, 

NH), 2926 (CH), 2856 (CH), 2360 (CH), 2342 (CH), 2077 (CH), 1722 (C=O), 1632 

(ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ I ð NH4
+), 1619 (COOī), 1513 (ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ II - NH3

+), 

1384 (CH), 1355 (CH), 1260 (CH), 1229 (CH), 1214 (CH), 1174 (CH), 1155 (CH), 1126 (CH), 

1080 (ʉ-ʆ-ʉ, ʉ-OH), 1041 (ʉ-ʆ-ʉ, ʉ-OH), 982 (=CH), 946 (CC), 880 (COOī). 

ʀʟ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʦʚ ʠʩʭʦʜʥʳʭ GC, Glu ʠ ʠʭ ʛʠʜʨʦʛʝʣʠ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʛʠʜʨʦʛʝʣʝ 

ʠʤʝʶʪ ʤʝʩʪʦ ʩʤʝʱʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʣʦʩ I ʠ II L-ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, 1636­1632 

ʩʤī1 ʠ 1506­1513 ʩʤī1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʤʝʱʝʥʠʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ 3011 ʩʤī1, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ (NH3
+) ʚ ʦʙʣʘʩʪʴ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 3428 ʩʤī1, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʨʫʰʝʥʠʠ 

ʮʚʠʪʪʝʨ ʠʦʥʥʦʡ ʬʦʨʤʳ ʚ ʘʤʠʥʦʢʠʩʣʦʪʝ ʠ ʦʙ ʫʯʘʩʪʠʠ ʵʪʦʡ ʛʨʫʧʧʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʜʦʨʦʜʥʳʭ 

ʩʚʷʟʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʤʦʣʝʢʫʣʳ GC. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʛʠʜʨʦʛʝʣʠ GC ʠ ʩʝʨʝʙʨʷʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʘʤʠʥʦʢʠʩʣʦʪ ʠʥʪʝʨʝʩʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʩʙʦʨʢʠ ʠ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʙʘʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʥʦ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʊʘʢ, ʚ [14, 16] 

ʧʨʦʚʝʜʝʥʳ ʪʝʩʪʳ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ GC ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10ī3 ʄ ʠ ʝʛʦ 

ʨʘʟʚʝʜʝʥʥʳʭ ʦʙʨʘʟʮʦʚ (1:10, 1:20, 1:50, 1:100), ʘ ʪʘʢʞʝ ʛʝʣʝʡ GC : ʎʉʈ, GC : GCʈ ʧʨʠ ʪʝʭ ʞʝ 

ʨʘʟʚʝʜʝʥʠʷʭ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʙʨʘʟʮʳ ʛʣʠʮʠʨʘʤʘ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʠʟʫʯʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ; ʛʠʜʨʦʛʝʣʠ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 1:10, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʨʝʙʨʷʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʘʤʠʥʦʢʠʩʣʦʪ; ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʨʘʟʚʝʜʝʥʠʷʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʳʣʘ ʥʘʤʥʦʛʦ ʥʠʞʝ. 

ɺʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 1:10 ʛʠʜʨʦʛʝʣʠ ʧʨʦʷʚʠʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Escherichia 

coli, Pseudomonas aeruginosa, Staphylococcus aureus. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʛʠʜʨʦʛʝʣʝʡ 

ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʙʳʣʘ ʦʙʲʷʩʥʝʥʘ ʚ [1]. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʠʜʨʦʛʝʣʠ ʛʣʠʮʠʨʘʤʘ ʧʨʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʚʥʦʡ 

10ī3 ʄ ʧʨʠ ʩʤʝʰʝʥʠʠ ʝʛʦ ʩ ʩʝʨʝʙʨʷʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ ð L-ʮʠʩʪʝʠʥʘ (ʎʉʈ) ʠ L-

ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (GCP) ʚ ʪʘʢʠʭ ʞʝ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʄʝʪʦʜʦʤ ʠʟʦʤʦʣʷʨʥʳʭ 

ʩʝʨʠʡ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ GC c ʎʉʈ ʠ GCP, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʳʝ ʛʝʣʠ, ʠ ʢʦʪʦʨʳʝ ʧʨʦʷʚʠʣʠ ʙʦʣʴʰʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ GC. ʀʟ ʀʂ-ʩʧʝʢʪʨʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʛʠʜʨʦʛʝʣʝʡ ʥʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʛʣʠʮʠʨʘʤʦʤ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʮʚʠʪʪʝʨ-ʠʦʥʥʘʷ ʬʦʨʤʘ ʘʤʠʥʦʢʠʩʣʦʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʜʨʦʛʝʣʠ ʩ 

ʛʣʠʮʠʨʘʤʦʤ ʦʙʨʘʟʫʶʪ ʩʝʨʝʙʨʷʥʳʝ ʨʘʩʪʚʦʨʳ ʪʝʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ ʘʤʠʥʦʢʠʩʣʦʪʘ: ʥʠʪʨʘʪ ʩʝʨʝʙʨʘ 1,25 ʜʘʚʘʪʴ ʩʪʨʫʢʪʫʨʳ ʢʘʨʢʘʩʥʦʛʦ ʩʪʨʦʝʥʠʷ.  
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ʄʆʃɽʂʋʃʗʈʅʆ-ʌʀʃʆɻɽʅɽʊʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ  

ʈʆɼɸ Hypericum L. ɺʆ ʌʃʆʈɽ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Éʌʘʪʜʘʝʚʘ ɸ., ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, ayten.fetdayeva@mail.ru 

 

Abstract. Hypericum is one of the 100 largest flowering plant genera forming the family 

Hypericaceae Juss., which belongs to the clusioid clade of the Malpighiales. Hypericum is 

represented in Azerbaijan flora by 19 native species and 1 subspecies belonging to 7 taxonomic 

sections. The chloroplast DNA of 8 species from the genus was studied by PCR-RFLP analysis. 

Total genomic DNA was extracted from leaf tissue using the DNeasyPlantMini kit. (Qiagen Inc.; 

Valencia, CA, USA) following the supplied protocol and quanti field using a Nanodrop (Nanodrop 

Technologies; Wilmington, DE, USA) spectrophotometer. The article is part of an experimental 

study that comprises molecular-phylogenetic research of this genus in the flora of Azerbaijan. 

 

ɸʥʥʦʪʘʮʠʷ. ɿʚʝʨʦʙʦʡ ð ʦʜʠʥ ʠʟ 100 ʢʨʫʧʥʝʡʰʠʭ ʨʦʜʦʚ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, 

ʦʙʨʘʟʫʶʱʠʭ ʩʝʤʝʡʩʪʚʦ Hypericaceae Juss., ʢʦʪʦʨʦʝ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʣʘʩʪʝʨʦʠʜʢʣʘʜʘʤ 

Malpighiales. ɿʚʝʨʦʙʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ 19 ʘʙʦʨʠʛʝʥʥʳʤʠ ʚʠʜʘʤʠ ʠ 

1 ʧʦʜʚʠʜʦʤ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ 7 ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʜʝʣʘʤ. ɼʅʂ ʭʣʦʨʦʧʣʘʩʪʦʚ 8 ʚʠʜʦʚ ʵʪʦʛʦ 

ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ. ʊʦʪʘʣʴʥʫʶ ʛʝʥʦʤʥʫʶ ɼʅʂ ʠʟʚʣʝʢʘʣʠ ʠʟ ʪʢʘʥʠ ʣʠʩʪʘ 

ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ DNeasyPlantMini (Qiagen Inc.; ɺʘʣʝʥʩʠʷ, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʣʘʛʘʝʤʳʤ ʧʨʦʪʦʢʦʣʦʤ ʠ ʧʦʣʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Nanodrop (Nanodrop Technologies; ʋʠʣʤʠʥʛʪʦʥ, ɼʝʣʘʚʵʨ, ʉʐɸ). ʉʪʘʪʴʷ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦ-

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʨʦʜʘ ʚʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

Keywords: Hypericum, species, subspecies, molecular-phylogenetic research. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Hypericum, ʚʠʜʳ, ʧʦʜʚʠʜʳ, ʤʦʣʝʢʫʣʷʨʥʦ-ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

Introduction 

Hypericum is one of nine genera and represents approximately 80%of the diversity of the 

family Hypericaceae Juss. This genus is originated from Eurasia and widely distributed in tropical 

and subtropical regions. Species of this genus grow on damp soils, meadows, and swamps. 

Morphologically Hypericum genus are characterized by the presence of different kinds of 

secretory glands and channels, including transparent, dark glands. The secretory structures are the 
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accumulation of biologically active substances, and their various configurations are important in the 

classification of the genus. 

Species of this genus are annual and perennial herbaceous, semi-shrubs, and shrubs. The 

leaves are opposite, rarely whorled, whole-edged, sessile, or with short petioles on the surface and 

at the edges often with transparent, sometimes with black point glands. Flowers are collected in the 

corymbose inflorescence. 

 

Plant material and DNA extraction 

Fieldwork was conducted during the expeditions (2015ï2018) between May September, at 

different stages of plant development (Table 1). Dried herbarium specimens deposited in the 

Herbarium fond of the Institute of Botany ANAS (BAK) and were examined according to standard 

procedures. 

 

Table 1. 

PLACES OF COLLECTION OF MATERIAL 
 

Species Collecting data 

AZ0001 Hypericum 

helianthemoides 

Shach-buz (Kuku village) 2260 m  

AZ0002 H. perforatum subsp. 

veronense. 

Gabala503 m  

AZ0003 H. elongatum Shach-buz(mountainofYellica ) 2300 m 

AZ0004 H. tetrapterum Lankaran (Dasdatuk village) 800 m; Gadabay(Soyudluvillage) 1473 m 

AZ0005 H. lydium Shach-buz (Kuku village, Safdara) 2270 m  

AZ0006 H. androsaemum  Zagatala (Gabizdaravillage) 643 m, Gakh (Lakit village) 1571 m, 

Gabala (Vandam village) 563 m  

AZ0008 H. perforatum  Zagatala (Gabizdara village) 562 m, Car666 m 

 

Also, the Herbarium specimens stored in the Herbarium fond of the Institute of Botany 

Azerbaijan NAS were used in this study. Classic comparative morphological and results of the 

molecular-phylogenetic analysis were used for the identification of species. From each sample of 

100-200 mg of young leave plants put in 2 ml tubes. Leaf material was obtained from three 

individual plants per accession, flash-frozen in liquid nitrogen, and stored at ī200 ÁC. 

The buffer is added to the dried DNA and stored in the refrigerator for 1 night. Amplification 

reactions were shown in Table 2. 

 

Table 2. 

AMPLIFICATION REACTIONS 
 

Components Stock Cons. Reac. Cons. 

PCR Buffer 10X 1X 

MgCl2 25mM 1,5 mM 

dNTP mix 20 mM 0,2 mM 

F. Primer 10 ÕM 0,3 ÕM 

R. Primer 10 ÕM 0,3 ÕM 

Taq DNA Polymerase 5U/ Õl 2 U 

DNA template 3 Õl  

PCR grade with H2O 35 Õl 
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Amplifications were performed as follows: first denaturation (3 min at 94 ÁC), 35 cycles of 

denaturation (15 s at 94 ÁC), elongation (at 72 ÁC), and final extension of (5 min at 72 ÁC). The 

amplified products were precipitated with ice-cold ethanol, washedwith70% ethanol, and dissolved 

in water. PCR products were verified byelectrophoresison1.5% agarose gels containing ethidium 

bromide in this-acetate EDTA (TAE) buffer and detected under UV light (Table 2). 

The restriction fragments with 100 bladders (Gene Ruler TM 100 bp ladder, Fermentas) as a 

size marker were separated on 1% agarose gels in Tris-acetate EDTA (TAE) buffer (Figure 1). 

 

Table 2. 

CYCLES AND THE DURATION OF THE POLYMERASE CHAIN REACTION 
 

 

Checking the amount and purity of DNA 

The amount of DNA is determined by a spectrophotometer (260 and 280 nm) (Nano Drop 

200 ÁC UV-VisSpectrophotometer-Thermo Scientific). The mixture was used to determine the 

amount of 20 Õl extracted DNA and 1980 Õl of DD H2O. The density of 

theDNAsolutioniscalculated as follows: DNA density (NG/Õl) = (OS260H100 (dilution factor) Ĭ 50 

ng/ml) / 1000. The optical densityratiobetween260and280 nm (OS26 0/OS280) shows the purity of 

sound acids. The optimum cleaning speed for the PCR is 8ï2.0. After determining the amount of 

DNA, from each sample, are prepared 50 ng / ɛl of DNA for each PCR reaction. 

 
 

Figure 1. 100bp_DNA_Ladder 

 

Temperature of PCR Duration Cycle 

94 ÁC 3 min 1 

94 ÁC 

50 ÁC 

72 ÁC 

15 sec  

15 sec 35 

30 sec 

72 ÁC 5 min 1 
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PCR reaction with its primers 

The total volume of reactionfor1sampleis20 Õl (2 Õl of DNA sample + 18 Õl of the reaction 

mixture). The whole reaction should be arried outside the ice and the unit needs to be centrifuged. 

The tags added to theology measure action mixture, stirring, and the total reaction mix tourist 

thoroughly vortex. The amount of DNA is pre-placed in a tube or RDA (plate) and then stop 

resonance. Then, 18 Õl is poured from the reaction mixture onto each sample and swirled again. 

After the reaction tube is placed in the apparatus PCR (Gene Amp System 2720, Applied 

Biosystems Foster City, CA and BigDyeTerminator v3.1 Cycle) and the programs are compiled in 

the following sequence. 

 

Results 

Nucleotide sequence reading (Sequencing) 

Be for the sequencing of the resulting products PCRQIA quick Gel Extraction Kit was 

cleaned by using a kit (Qiagen, Germany). Then PCR sequence lingua automated ABI 3730 XL 

with the head edition of primers is placing rid and nucleotides equine cesarean. 

 
 

Table 2. 

THE (5-3) NUCLEOTIDES SEQUENCE OF IT SPRIMERS 
 

DNA region Primer Primer sequence 5-3 Reference 

ITS ITS 1 TCC GTA GGT GAA CCT GCG G White and other, 1990 

ITS 4 TCC TCC GCT TAT TGA TAT GC White, and other 1990 

Trn L intron trnL C CGA AAT CGG TAG ACG CTA CG Taberlet et al., 1991 

trnLD GGG GAT AGA GGG ACT TGA AC Taberlet et al., 1991 
 

The obtained nucleotides equine care orted bytes of aware Clustal W [8]. Results of some 

kinds of America Gen Banker and data-fornication were taken. The nucleotide sequences were 

included in the Molecular Evolutionary Genetics Analysis program (MEGA 6.0). The phylogenetic 

tree according to the model of Tamura-Nei [9] was constructed with 500 bootstrap-sample using the 

Maximum Likelihood (ML) method (Figure 2).  
 

 
 

Figure 2. Phylogenetic tree of the genus Hypericum based on the Maximum Likelihood (ML) method 
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The obtained nucleotide sequences were compared with the data centers of the USA General 

Bank and the following results were obtained: 

Sample AZ0001 with the data of Gen Bank with the type of Hypericum helianthemodes 

Spach.  

Sample AZ0002 with the data of Gen Bank with the type of Hypericum perforatum subsp. 

veronense. Schrank. 

Sample AZ0003 with the data of Gen Bank with the type of Hypericum elongatum Ledeb. 

Sample AZ0005 with the data of Gen Bank with the type of Hypericum lydium Boiss. 

Sample AZ0006 with the data of Gen Bank with the type of Hypericum androsaemum God. 

Sample AZ0007 with the data of Gen Bank with the type of Hypericum tetrapterum Fries.  

Sample AZ0008 with the data of Gen Bank with the type of Hypericum perforatum L.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʂʘʰʢʘʜʘʨʴʠ 

ʩʦʩʪʘʚʣʷʝʪ 18ï24 ÁC, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ 0,51ï0,62 ʤ, ʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʜʳ 0,72ï0,84 ʤ/ʩʝʢ. 

ɺʠʜʳ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ: Sinanʦdonta gibba, S. orbicularis, S. puerorum, Colletopterum 

cyreum sogdianum, Corbicula cor, C. fluminalis, C. purpurea, Corbiculina tibetensis, C. 

ferghanensis h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ. ɸʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʟʘʥʠʤʘʶʪ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʦʣʣʶʩʢʦʚ. ʆʙʥʘʨʫʞʝʥʦ 13 ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, 9 ʚʠʜʦʚ ð ʚ ʭʦʣʤʠʩʪʦʡ, 6 ʚʠʜʦʚ ʚ ʨʘʚʥʠʥʥʦʡ ʧʫʩʪʳʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ. 

 

Abstract. As a result of the study, it has been identified that the water temperature in the 

Kashkadarya River is 18ï24 ÁC, the water clarity is 0.51ï0.62 m and the water flow rate is 0.72ï

0.84 m/sec. The species of bivalve mollusks Sinanodonta gibba, S. orbicularis, S. puerorum, 

Colletopterum cyreum sogdianum, Corbicula cor, C. fluminalis, C. purpurea, Corbiculina 

tibetensis, C. ferghanensis are widespread in the region. The abiotic factors discussed in the paper 

play an important role in the distribution of mollusks. There are 13 species of bivalve mollusks in 

the mountainous region, which is the head part of the river, 9 species in the middle part of the hill 

region of the river and 6 species in the lower desert region. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʫʩʪʚʦʨʯʘʪʳʝ, ʚʦʜʦʝʤʳ ʋʟʙʝʢʠʩʪʘʥʘ, ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, 

Colletopoterum, Colletopterum bactriana, ʩʪʘʪʫʩ ʧʦʧʫʣʷʮʠʠ, Unionidae, Pisididae, Euglesidae. 

 

Keywords: Bivalvia, Uzbekistan reservoirs, water ecosystems, Colletopoterum, Colletopterum 

bactriana, population status, Unionidae, Pisididae, Euglesidae. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʨʷʜ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʟʘʧʘʩʦʚ ʯʠʩʪʦʡ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺʘʞʥʳʤ ʩʯʠʪʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʝʛʦ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʙʠʦʪʠʢʠ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʚʠʜʦʚ 

ʩʝʤʝʡʩʪʚʘ Unionidae, Pisididae, Euglesidae ʠ Corbiculidae ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʧʦʙʝʨʝʞʴʷ 

ʂʘʰʢʘʜʘʨʴʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ.  

Thorp J. H., Covich A. P., Aldridge D. C., Bouchet P., Huber M., Bogan A. E., Cuttelod A., 

Seddon M., Neubert E. ʠ ʜʨ. ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʠʜʦʚ ʠ ʩʜʝʣʘʣʠ ʧʦʜʨʦʙʥʦʝ ʠʭ ʦʧʠʩʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ [1ï6]. ʀ. ɿ. 

ʀʟʟʘʪʫʣʣʘʝʚʘ ʠ ʍ. ʊ. ɹʦʡʤʫʨʦʜʦʚʘ ʠʟʫʯʘʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ ʚ ʥʝʢʦʪʦʨʳʭ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʋʟʙʝʢʠʩʪʘʥʘ [7, 8]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʠʝ ʤʦʣʣʶʩʢʦʚ ʠ ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʥʘ ʚʳʩʦʢʦʛʦʨʴʷʭ 

ʧʦʙʝʨʝʞʴʷ ʂʘʰʢʘʜʘʨʴʠ ʥʘʯʘʣʠʩʴ ʚ 2015 ʛ.  

ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʪʝʨʠʘʣʳ ʚʝʩʥʦʡ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ 2015ï2021 ʛʛ.  

ɹr ʣʠ ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʠʟ ʚʦʜ ʚʝʨʭʦʚʴʝʚ, ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 180 ʦʙʨʘʟʮʦʚ, ʤʦʣʣʶʩʢʠ ð 321 ʰʪ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʰʢʘʜʘʨʴʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʍʠʩʦʨ ʭʨʝʙʪʘ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʩʦʪʳ 3000 ʤ ʚ 

ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ ʪʝʥʠ ʠ ʫʤʝʥʴʰʘʝʪ ʩʚʦʠ ʚʦʜʳ, ʥʝ ʜʦʭʦʜʷ ʜʦ ʛʦʨʦʜʘ ʄʫʙʘʨʝʢ. ʅʘ ʵʪʦʤ ʞʝ 

ʨʘʩʩʪʦʷʥʠʠ ʜʣʠʥʘ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 332 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ð 8750 ʢʤ. ʇʦ 

ʫʨʦʚʥʶ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʘʰʢʘʜʘʨʴʷ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʨʝʢ, ʥʘʩʳʱʝʥʥʳʭ ʩʥʝʛʦʚʦʡ ʚʦʜʦʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʨʝʢʝ ʠʤʝʝʪ ʩʝʟʦʥʥʳʡ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ [9, 10].  

ɺʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʧʦʙʝʨʝʞʴʷ ʂʘʰʢʘʜʘʨʴʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʙʘʣʘʥʩʘ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʅʝʭʚʘʪʢʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ 

ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʘʙʠʣʴʥʦʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ.  

ʈʝʢʘ ʂʘʰʢʘʜʘʨʴʝ ʪʝʯʝʪ ʠʟ ʪʘʫʭʫʜʫʜʘ ʥʘ ʨʘʚʥʠʥʫ, ʠ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʚʦʜʘ ʪʝʯʝʪ ʩ ʛʦʨʳ ʥʘ 

ʨʘʚʥʠʥʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʧʨʦʟʨʘʯʥʦʩʪʴ, ʨʅ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʚʦʜ ʤʝʥʷʶʪʩʷ ʚ ʭʦʜʝ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʚʣʠʷʶʪ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʚʦʡʩʪʚʝʥʥʳʭ ʤʦʣʣʶʩʢʦʚ ʚ 

ʩʝʤʝʡʩʪʚʘʭ Unionidae, Pisidiidae, Euglesidae ʠ Corbiculidae, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ. ʅʘʧʨʠʤʝʨ, ʚ ʨʝʛʠʦʥʝ ʉʪʨʝʣʴʮʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚʳʰʝ 2700ï2800 ʤ ʥ. ʫ. ʤ., ʯʪʦ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʝʤʝʡʩʪʚʦ Unionidae ʠ Corbiculidae ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
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ʇʨʠʯʠʥʦʡ ʦʪʩʫʪʩʪʚʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠ ʙʳʩʪʨʳʡ ʧʦʪʦʢ. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ 

ʥʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 

 

ɺ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʙʝʨʝʞʴʷ ʂʘʰʢʘʜʘʨʴʠ ʜʦ 1000-2800 ʤ (ʦʪ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʨʝʢʠ ʜʦ 

ʨʘʡʦʥʘ ʏʠʤʢʫʨʛʘʥʘ) ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʩʦʩʪʘʚʣʷʝʪ 10ï14 ÁC, ʧʣʦʪʥʦʩʪʴ 

ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 0,14ï0,21 ʤ3, ʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 0,91ï1,11 ʤ/ʩ. 13 ʚʠʜʦʚ 

ʜʚʫʩʪʦʨʦʥʥʠʭ ʤʦʣʣʶʩʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ: Sinanʦdontagibba, S. orbicularis, 

S. puerorum, Colletopterum bactrianum, C. cyreum sogdianum, Euglesʘ hissarica, E. heldreichi, 

E. turkestanica, Corbicula cor, C. fluminalis, C. purpurea, Corbiculina tibetensis, C. ferghanensis 

(ʊʘʙʣʠʮʘ).  

ʅʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʠʭ ʚʠʜʦʚ ʚʣʠʷʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʧʦʪʦʢʘ.  

 

ʊʘʙʣʠʮʘ 

ɺʃʀʗʅʀɽ ʊɽʄʇɽʈɸʊʋʈʓ ɺʆɼʓ, ʇʈʆɿʈɸʏʅʆʉʊʀ ʀ ʉʂʆʈʆʉʊʀ ʊɽʏɽʅʀʗ ʅɸ 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʄʆʃʃʖʉʂʆɺ ɺ ɼɺʋʍʒʗʈʋʉʅʆʄ ʉʆʉʊʆʗʅʀʀ ɺ ʈɽʂɽ ʂɸʐʂɸɼɸʈʔʗ 

 

ʋʯʘʩʪʢʠ 

ʂʘʰʢʘʜʘʨʴʠ 

ʊʝʤʧʝʨʘʪʫ-

ʨʘ ʚʦʜʳ (Áʉ) 

ʇʨʦʟʨʘʯ-

ʥʦʩʪʴ (ʤ) 

ʉʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ 

(ʤ/cʝʢ) 

ɺʠʜʳ  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

(ʦʪ ʥʘʯʘʣʘ ʜʦ 

ʏʠʤʢʫʨʛʘʥʘ) 

10ï14  0,14ï0,21 0,91ï1,11 Sinanʦdonta gibba, S. orbicularis, S. 

puerorum, Colletopterum bactrianum, C. 

cyreum sogdianum, Euglesʘ hissarica, E. 

heldreichi, E. turkestanica, Corbicula cor, 

C. fluminalis, C. purpurea, Corbiculina 

tibetensis, C. ferghanensis 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ 

(ʯʘʩʪʴ ʫ 

ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ) 

18ï24  0,51ï0,62  0,72ï0,84 Sinanʦdonta gibba, S. orbicularis, S. 

puerorum, Colletopterum cyreum 

sogdianum, Corbicula cor, C. fluminalis, 

C. purpurea, Corbiculina tibetensis, C. 

ferghanensis 

ʅʠʞʥʷʷ ʯʘʩʪʴ  

(ʛ. ʂʘʨʰʠ) 

21ï25  0,31ï0,49 0,57ï0,63 Sinanʦdonta gibba, S. 

orbicularis,Corbiculina tibetensis, C. 

Ferghanensis, Corbiculina tibetensis, C. 

ferghanensis. 

 

Euglesa turkestanica, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Euglesidae, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʤ2 

ʚ 2ï4 ʤʝʩʪʘʭ. ʀʟ ʩʝʤʝʡʩʪʚʘ Unionidae ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Sinanʦdonta 

gibba, S. orbicularis, S. puerorum, Colletopterum bactrianum, C. cyreum sogdianum. ʇʨʠʯʠʥʘ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʪʝʯʝʥʠʝ ʚʦʜʳ ʦʯʝʥʴ ʚʳʩʦʢʦʝ [11, 12]. 

ʇʦʙʝʨʝʞʴʝ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʭʦʣʤ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʚʳʩʦʪʳ ʦʪ 400ï500 ʤ ʜʦ 1000ï

1200 ʤ ʥ. ʫ. ʤ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ð ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 18ï24 Áʉ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ð 0,51ï

0,62 ʤ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʜʳ ð 0,72ï0,84 ʤ/ʩʝʢ, ʘ ʚ ʯʘʩʪʠ ʦʪ ʦʢʨʝʩʪʥʦʩʪʝʡ ʏʠʤʢʫʨʛʘʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʩʪʨʝʯʝʥʳ Sinanʦdonta gibba, S. orbicularis, S. puerorum, Colletopterum cyreum 

sogdianum, Corbicula cor, C. fluminalis, C. purpurea, Corbiculina tibetensis, C. ferghanensis, 

ʚʠʜʳ ʬʝʨʛʘʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. 
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ɺ ʚʦʜʘʭ ʨʝʛʠʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 

ʩʝʤʝʡʩʪʚʘʤ Unionidae, Pisididae, Euglesidae ʠ Corbiculidae. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ: ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʘʥʘʣʳ, ʨʳʙʥʳʝ ʬʝʨʤʳ ʠ 

ʙʘʩʩʝʡʥʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʥʩʪʚʦ. ɺ ʤʝʜʣʝʥʥʳʭ ʯʘʩʪʷʭ ʂʘʰʢʘʜʘʨʴʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʠʟ ʤʦʣʣʶʩʢʦʚ ʦʙʠʪʘʶʪ Sinanodonta orbicularis, Sinanodonta gibba ʠ Sinanodonta puerorum. 

ʉʨʝʜʠ ʥʠʭ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʚʠʜʳ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʤʦʣʣʶʩʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 1 ʤ2 ʚ 1,5ï2,0 ʤʝʩʪʘʭ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʰʢʘʜʘʨʴʠ ð ʩʪʝʧʥʦʡ ʨʝʛʠʦʥ ʚʢʣʶʯʘʝʪ ʨʘʡʦʥʳ ʚʳʩʦʪʦʡ ʜʦ 400ï500 ʤ. 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʂʘʰʢʘʜʘʨʴʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 21ï

25 Áʉ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ 0,31ï0,49 ʤ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʜʳ 0,57ï0,63 ʤ/ʩʝʢ. ʆʧʠʩʘʥʳ: 

Sinanʦdonta gibba, S. orbicularis, Corbiculina tibetensis, C. ferghanensis, Corbiculina tibetensis, 

C. ferghanensis. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʂʘʰʢʘʜʘʨʴʠ ʩʦʩʪʘʚʣʷʝʪ 18ï

24 Áʉ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ 0,51ï0,62 ʤ, ʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʜʳ 0,72ï0,84 ʤ/ʩʝʢ. Sinanʦdonta 

gibba, S. orbicularis, S. puerorum, Colletopterum cyreum sogdianum, Corbicula cor, C. fluminalis, 

C. purpurea, Corbiculina tibetensis, C. ferghanensis, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʠʜʳ ʬʝʨʛʘʥʩʢʠʭ 

ʤʦʣʣʶʩʢʦʚ. ʇʦʩʣʝʜʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʢʣʝʱʠ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʦʣʣʶʩʢʦʚ. ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ: 13 ʚʠʜʦʚ ð ʚ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ, 9 ʚʠʜʦʚ ð ʚ ʭʦʣʤʠʩʪʦʡ ʨʝʛʠʦʥʝ, ʘ 6 ʚʠʜʦʚ ð ʚ ʧʫʩʪʳʥʥʦʤ ʨʝʛʠʦʥʝ. 
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ʈɽɿʋʃʔʊɸʊʓ ʀʅʊʈʆɼʋʂʎʀʀ Jasminum sambac ɺ ɸʇʐɽʈʆʅɽ 

 

Éʄʝʭʨʘʣʠʝʚ ɸ. ɼ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʎʝʥʪʨʘʣʴʥʳʡ  
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Éʉʘʬʘʨʦʚʘ ʕ. ʇ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʎʝʥʪʨʘʣʴʥʳʡ  

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éɻʘʬʘʨʦʚʘ O. O., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʎʝʥʪʨʘʣʴʥʳʡ  

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éʀʩʢʝʥʜʝʨ ʕ. ʆ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʎʝʥʪʨʘʣʴʥʳʡ  

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. Bioecologēcal features, propagation methods root system and agrotechnics of 

Arabian jasmine (Jasminum sambac) which belonging to Lian group plants have been presented in 

the paper. The light-loving Arabian jasmine plant is grown in shaded conditions, yellowness is 

observed on the shoots, which leads to growth retardation have shown in results of studies. The 

studies were carried out in various conditions ð in the shadow, on light, under the sun. In plants 

grown in the shade in the summer (July-August), the growth of the main shoot was not observed, 

compared with plants grown in direct rays in January-February, which, had growth in contrast to 

them, Highest results were obtained in August using green cuttings under studying of the 

reproduction of Jasminum sambac. No diseases have been observed in these plants, but they were 

susceptible to pests such as Aphidoidea, Diaspididae and Aleyrodidae during the research. 

Bioecological features of species, easily propagation by vegetative way, decorative appearance 

throughout the year allow us to use them design of interiors with plants has revealed.  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʤʝʪʦʜʳ ʨʘʟʤʥʦʞʝʥʠʷ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʠ ʘʛʨʦʪʝʭʥʠʢʘ ɾʘʩʤʠʥʘ ʘʨʘʙʩʢʦʛʦ (Jasminum 

sambac), ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʨʘʩʪʝʥʠʷʤ ʛʨʫʧʧʳ ʣʠʘʥ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʩʚʝʪʦʣʶʙʠʚʦʛʦ ʨʘʩʪʝʥʠʷ ɾʘʩʤʠʥʘ ʘʨʘʙʩʢʦʛʦ ʚ ʟʘʪʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʦʙʝʛʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʞʝʣʪʠʟʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʝ ʨʦʩʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ð ʚ ʪʝʥʠ, ʥʘ ʩʚʝʪʫ, ʧʦʜ ʩʦʣʥʮʝʤ. ʋ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʪʝʥʠ 

ʣʝʪʦʤ (ʠʶʣʴ-ʘʚʛʫʩʪ), ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʨʦʩʪʘ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ, 

ʚʳʨʘʱʝʥʥʳʤʠ ʧʦʜ ʧʨʷʤʳʤʠ ʣʫʯʘʤʠ ʚ ʷʥʚʘʨʝ-ʬʝʚʨʘʣʝ, ʫ ʢʦʪʦʨʳʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, 

ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʤʥʦʞʝʥʠʷ Jasminum sambac ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʘʚʛʫʩʪʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʣʝʥʳʭ ʯʝʨʝʥʢʦʚ. ɿʘ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ ʙʦʣʝʟʥʝʡ, ʥʦ ʦʥʠ ʙʳʣʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʪʘʢʠʤ 

ʚʨʝʜʠʪʝʣʷʤ, ʢʘʢ Aphidoidea, Diaspididae ʠ Aleyrodidae. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ, ʣʝʛʢʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʳʤ ʧʫʪʝʤ, 
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ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʧʦʟʚʦʣʷʶʪ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʦʬʦʨʤʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʠʥʪʝʨʴʝʨʦʚ.  

 

Keywords: vegetative propagation, twig, cover condition, bioecology, pests. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, ʚʝʪʦʯʢʘ, ʩʦʩʪʦʷʥʠʝ ʧʦʢʨʦʚʘ, ʙʠʦʵʢʦʣʦʛʠʷ, 

ʚʨʝʜʠʪʝʣʠ. 

 

Introduction 

Jasminum sambac species belongs to the Jasmine genus, the Oleaceae family. Plants 

belonging to the Lian group do not have the ability to stand upright. They only have special organs - 

tendril, air rootlet, leaf petiole, thorns, and so on, through which they grow up based on any support. 

Since many species of them are tropical and subtropical origin, that is why they are mainly 

cultivated in covered conditions-greenhouses, orchards, winter gardens in the Absheron condition. 

[1]. Present Indian jasmine species stands upright and growing by twining any support. It is 

naturally growing in Asiaôs tropical and subtropical zones. That is why they drying in open, cold 

climate (below 6ï8ÁC) conditions of Absheron. Therefore, the plant can only be grown in close 

conditions with temperature above 8ï10 ÁC in Absheron.  

 

Material and methods 

The research woks were carried out during 2012ï2017 years, in covered conditions in 

Absheron, and average indicators was selected on the obtained based results. As study material was 

used 10 old plant, 10 (from each) one- and two-year-old twigs. Vegetative propagation was based 

on T. V. Khromova method [3], study of the growth dynamics of the main shoots in different 

growing conditions was based on A. Molchanov and B. N. Smirnov [10]. Phenological observations 

were carried out according to the methodology prepared by the main Botanical Garden of Russia 

[5]. The study of the root system was carried out on the basis of the methodology of V. Kolesnikov 

[4, 12]. At the same time, a number of bioecological features have been studied based on our visual 

observations in the Absheron close conditions. 

 

Result and discussion 

Jasminum sambac is an evergreen, perennial plant that belongs to the Jasmin genus, included 

in the olive family (Oleacea) (Figure 1). This plant can reach in 4-6m length by climbing or beating 

any support.  

Without applying for any support, with the regular cutting of stretching shoots, we can give 

the balloon shape to the plant. The shoots are soft-hairy. During the spinning round the prop, these 

hairs have a big role. Have, shiny leaves and tubular, waxy-white flowers. They have light-green 

leaves, short petiole, oval-shaped with 2, 5ï10cm length and an almost flat bright surface. The 

flowers are small and white with the 5ï7 petals and the 3ï4 flowers located in a group in the 

umbellate form and very aromatic. One flower lives up to 20 days. However, during this time 

forming new flowers and the plant covers with the flowers during the spring-summer month. Fruits 

that are purple or black are not edible. The plant naturally spread out in tropical and subtropical 

zones of Asia [2, 6, 8, 11]. 

The Jasminum sambac is mostly cultivated as the ornamental and aromatic plant in the 

floristic designer of the interior. At the same time, making flowers alone or with black tea make it 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ11. 2021 

https://doi.org/10.33619/2414-2948/72 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 36 

 

very prominent as a fragrant drink. Both fresh and dried flowers can be used for this purpose [2, 13, 

14]. 

 

 
 

Figure 1. Arabian Jasmin (Jasminum sambac L. Ait.) 

 

Arabian Jasmin needs support system. Depending on the taste, the stands can be different in 

structure like-square, rhombic, double, and so on. Since the plant is capable to grow 4ï6 m in 

length, it is desirable to plant in front of large windows in interior design. In this case, the plant is 

fully provided with light. It isnôt recommended to put it in the kitchens or bedrooms. In the 

evenings releases more essential oils. That is why standing near the plant for a long-time cause 

headache. For the planting of this flower, should be chosen lightly areas in the southeast part of the 

building in workplaces and winter palaces [1, 9]. 

Jasminum sambac was propagated by vegetative way ï bending and covering the shoots and 

by twigs (Table 1). 

 

Table 1 

THE BREEDING OF Jasminum sambac SPECIES WITH THE PENS IN COVERED CONDITION 
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The long-term phenological observations showed that the Jasminum sambac is a light-

sensitive plant. The shootôs growth zone becoming yellow and stops its development in little shady 

conditions (Figure 2). However, during the summer months, especially in the afternoon hours the 

direct sunlight negatively influences the plant (Table 2). 

 

Table 2 

GROWTH DYNAMICS OF THE MAIN STEM  

OF THE JASMINE SPECIES UNDER DIFFERENT CONDITIONS (cm) 
 

Measurement 

date 

In shadow Lightly place Under sun light 

Monthly General Monthly General Monthly General 

30.01 ð ð ð ð 2.0Ñ0.5 2.0Ñ0.5 

30.02 ð ð 3.0Ñ0.50 3.0Ñ0.5 5.0Ñ0.5 7.0Ñ0.5 

30.03 5.0Ñ0.5 5.0Ñ0.5 10.0Ñ1.0 13.0Ñ1.0 12.0Ñ1.0 19.0Ñ1.0 

30.04 8.0Ñ2.0 13.0Ñ2.0 12.0Ñ1.0 25.0Ñ1.0 20.0Ñ2.0 39.0Ñ2.0 

30.05 15.0Ñ2.0 28.0Ñ2.0 20.0Ñ2.0 45.0Ñ2.0 22.0Ñ2.0 61.0Ñ2.0 

30.06 18.0Ñ1.0 22.0Ñ1.0 22.0Ñ2.0 67.0Ñ2.0 5.0Ñ1.0 66.0Ñ1.0 

30.07 20.0Ñ1.0 66.0Ñ1.0 20.0Ñ2.0 87.0Ñ2.0 ð 66.0Ñ1.0 

30.08 10.0Ñ1.0 76.0Ñ1.0 15.0Ñ1.0 102.0Ñ1.0 ð 66.0Ñ1.0 

30.09 12.0Ñ2.0 88.0Ñ2.0 18.0Ñ1.0 120.0Ñ1.0 5.0Ñ1.0 71.0Ñ1.0 

30.10 8.0Ñ1.0 96.0Ñ1.0 12.0Ñ1.0 132.0Ñ1.0 12.0Ñ1.0 83.0Ñ1.0 

30.11 5.0Ñ1.0 101.0Ñ1.0 10.0Ñ1.0 142.0Ñ1.0 7.0Ñ1.0 90.0Ñ1.0 

30.12 2.0Ñ0.50 103.0Ñ0.50 5.0Ñ0.50 147.0Ñ0.50 3.0Ñ1.0 93.0Ñ1.0 

 

 
Figure 2. Growth dynamics of main shoot of Jasminum sambac L. specie in different conditions (with 

cm) 

 

As a research material was used one-year, two-year and three-year plants. At the end of the 

vegetation period, during the period of relative silence, the roots of the plants were removed from 
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the substrate, washed, cleaned, and taken measurements. During the study of roots, reference was 

made to the methodology of V. A. Kolesnikov [4]. The results of the research are given in Table 3. 

It is known that main roots do not form from shoots. However, several primary roots are 

formed from the underground joints of shoots. As a result of research, it was found that 80% of the 

main roots, we mean 4 of them developed from the last joint, and 20% from the middle joint. The 

root has not developed from the distance between the underground vertebrae and the root collar in 

the Sambac jasmine. 

As can be seen from Table 3, the 3-year-old Sambac jasmine has a strong fibrous root system. 

It was observed that the main mass of the fibrous root system is located at a depth of up to 30 cm in 

the soil. 

 

Table 3 

1ï3-YEAR-OLD SAMBAC JASMINE ROOT SYSTEM 

Note: * ð I order lateral roots; ** ð II order lateral roots; *** ð III order lateral roots  
 

  

a b 
 

Figure 3. Old Sambac jasmine root system: a) First year, b) Second year 
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First year* 

12.0Ñ1.0 0.2Ñ0.1 5.0Ñ1.0 2.0Ñ0.5 15.0Ñ2.0 10.0Ñ2.0 25.0Ñ1.0 0.10Ñ0.05 15.0Ñ1.0 

Second year**  

25.0Ñ1.0 0.50Ñ0.20 5.0Ñ1.0 4.0Ñ0.5 22.0Ñ1.0 12.0Ñ2.0 35.0Ñ1.0 0.10Ñ0.05 25.0Ñ1.0 

Third year***  

30.0Ñ1.0 2.0Ñ0.10 5.0Ñ1.0 7.0Ñ1.0 25.0Ñ1.0 18.0Ñ1.0 60.0Ñ1.0 0.10Ñ0.05 30.0Ñ1.0 
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As can be seen in Table 1, during the January-February months there was not observed any 

growth in the shadow. The fastest growth was recorded in June-July (18-20 cm per month). In this 

case, the main shoot annual total length was 103.0 cm. 

Although the plants grown in under direct sunlight was recorded growth in the January-

February (7.05 cm). However, compared with plants growing in shade conditions in July and 

August there was no major growth in the plants growing in shade conditions. The annual height 

growth was relatively less (93 cm) than other plants. The highest values were observed in plants 

that was growing not under direct sun light, but in more light areas. Plants growing in this condition 

begin to development from the February and monthly-observed normal growth. Main shoot annual 

growth was 147. It was the highest value of cultivated plants. 

Jasmine more intensively developing and growing in Mild ð hot (25ï30 ÁC) temperature 

conditions. Our observations showed that when the temperature is above 35 ÁC, the plantôs growth 

decreasing in cultivation conditions. The temperature of the building where the plant is cultivated 

should be kept in 15ï16 ÁC in the winter months. In this case, in spring and in summer its blossom 

becomes weak.  

This plant is humidity demanding. Our research show that in cultivation conditions when the 

moisture of the air is 65ï75% the plant intensively blossoms. When humidity is dropping in, the 

intensity of flowering is reduced, and the flowers fall down in a short time. In order to keep the 

regime of air humidity the plant should often splash water in spring and in summer. At the same 

time, the moisture of the cultivating soil must be normal. However, in the winter months by 

reducing watering, the plants should be kept in the cool regime rooms. 

The Jasminum sambac is also nutrient demanding. It should be cultivated in peat soils. The 

plant is growing better and abundant blossoming when it feeds with the complex fertilizers (N, P, K) 

and the microelement (Fe, Cu, Zn and etc.) twice in a month.  

Phenological observations were made on the aged plants of Sambac jasmine in the Central 

Botanical Garden indoors condition (greenhouse) in 2012ï2017. 

During the investigation were studied following phenological phases and their duration: 

awakening (swelling of buds, opening of buds), formation of new leaf axils, budding, flowering 

(beginning, mass, end), shedding of old leaves, vegetation period [7, 13]. 

Our goal in the study of phenological phases was to achieve its efficient use. The results of 

phenological observations are given in Table 4. 

Table 4  

PHENOLOGICAL OBSERVATIONS OF SAMBAC JASMINE INDOORS  

IN ABSHERON (2012ï2017) 
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In the middle of March in the covered conditions of Absheron when minimum temperature 

reach 20ï22 ÁC, Sambac jasmine started to grow. When in the temperature is low, awakening and 

other phenological phases are delayed. Old leaves gradually turn yellow and fall off only after 5-6 

years. When the branches and shoots of the plant are dense and the place of cultivation is shady, the 
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leaves fall off more often in 3ï4 years. In winter, when the temperature in the greenhouse drops to 

+10 ÁC, the leaves fall off en masse.  

As can be seen from Table 1, flowering begins in the second half of April and lasts until 

November. However, flowering intensifies and weakens intermittently. 

Observations have shown that during flowering this condition is repeated several times in the 

growing season. Our long-term observations have shown that the intensity of flowering decreases 

when plants are not regularly cared for (watering, nutrition, softening the bottoms, etc.). 

Despite its long and intensive flowering, it did not bear fruit. The life of a flower lasts 2ï3 

days.  

During bending and covering the shoots method, we select one of the side shoots and clean 

covered part from the leaves. At the same time pot filled with nutrient soil and sand (1:1 ratio) 

leaving next to the mother plant and shoot cleaned from leaves is planting to this pot. New plants 

are watering constantly and after 25-30 days, they separated and were grown independently. It 

should be noted that such breeding being more effective when the room temperature kept between 

20ï25 ÁC 

During propagation by twigs were used spring or summer twigs. Twigs were cut in the 12ï15 

cm length, planted in the mixture of leaf humus and grained soil in 1:1 ratio. On the planted twigs, 

only leaving 1ï2 leaves and others cutting down. The box in which are planted twigs is covered by 

the glass and watered regularly by keeping in the rooms with the temperature 18ï20 ÁC. In this 

environment, the twigs are rooted during the 40-45 days. The highest result was observed in 

summer twigs in August (Table 2). 

Rooted annual twigs can be transfer to permanent places. The care to Jasminum sambac in its 

permanent places are consists of the following: the setting of support system, constantly watering, 

feeding with nutrients, pruning depending on a given shape. 

During our research years there werenôt observed any disease in Jasminum sambac. However, 

it has been detected that some pest insects have severely damaged this species. 

We can mention the following pest insects: bloody aphids, flavorings and Pieris rapae. In 

order to eliminate or minimize the harmful effects of insects, as soon as they appeared in the plant, 

they were immediately hand-cleaned and in most cases the damaged leaves and branches were cut 

down. 

When pests massively affected plants, the most effective and environmentally effective 

method of struggle was used the boiling soap solution of walnut leaves, bitter pepper and thornapple 

leaf or fruit in room conditions. For this purpose, 1 kg of walnut or thornapple leaves or 200 g of 

bitter pepper is boiled for 30 minutes in 10 liters of water and added in it 200 g of raw soap. After 

cooling, it is filtered, and the 1-liter solution is mixed with 10 liters of water and then sprinkled with 

sprouts. The main solution maintains its quality in a dark cool place for a month. 

There also have been studied the structure, growth and development characteristics of the root 

system in the plants of Sambac jasmine propagated by shoots [2].  

Studies have shown that a strong fibrous root system is formed only on light and nutritious 

substrates. On the contrary, in heavy and fast-hardening soils, the roots do not grow well. Thus, the 

results of the study of Sambac jasmine in the covered conditions of Absheron showed that it can be 

successfully used in the vertical landscaping of interiors. 
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THE CLASSIFICATION OF DESERT AND SEMI-DESERT VEGETATION  

OF THE CASPIAN COAST (AZERBAIJAN) 
 

ÉHuseynova H., Ph.D., Baku State University, Baku, Azerbaijan, humirahuseynova@bsu.edu.az 
 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʇʆʃʋʇʋʉʊʓʅʅʓʁ ʀ ʇʋʉʊʓʅʅʓʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ 

ʇʈʀɹʈɽɾʅʆʁ ʇʆʃʆʉʓ ʂɸʉʇʀʁʉʂʆɻʆ ʄʆʈʗ 

(ɺ ʇʈɽɼɽʃɸʍ ɸɿɽʈɹɸʁɼɾɸʅɸ) 
 

Éɻʫʩʝʡʥʦʚʘ ʍ. ɿ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, humirahuseynova@bsu.edu.az 
 

Abstract. The article outlines the fractional classification of the semi-desert, desert vegetation 

covers of the studied territory of the coastal strip of the Caspian Sea of Azerbaijan. We studied the 

phytoceonological indicators of communities related to forests, shrubs, semi-desert, desert, 

vegetation. 3 types, 12 formation classes, 69 formation groups and 92 associations are 

distinguished. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʮʝʣʷʭ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʡ ɻ ʢʦʩʠʩʪʝʤʳ ʧʨʠʙʝʨʝʞʴʷ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ (ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ) ʧʨʦʚʝʜʝʥʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʠʟʫʯʝʥʳ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʩʦʩʪʘʚʣʝʥʘ ʪʘʢʩʦʥʦʤʠʷ ʠ 

ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʢʘʨʪʘ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʩʦʨʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʫʩʪʳʥʥʳʭ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʤʝʩʪʥʦʩʪʠ, ʥʘ ʫʨʦʚʥʝ ʬʦʨʤʘʮʠʠ ʠ ʘʩʩʦʮʠʘʮʠʠ ʩʦʩʪʘʚʣʝʥʘ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʫʯʘʝʤʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʪʝʨʨʠʪʦʨʠʠ, ʘ 

ʪʘʢʞʝ ʟʘʱʠʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʋʯʠʪʳʚʘʷ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʦ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʬʠʪʦʮʝʥʦʟʳ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʣʫʧʫʩʪʳʥʥʳʤ ʛʘʣʦʬʠʪʥʳʤ ʠ ʧʫʩʪʳʥʥʦ-ʧʩʘʤʤʦʬʠʪʥʳʤ ʪʠʧʘʤ. ʅʘ ʦʩʥʦʚʝ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʂʘʩʧʠʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʫʩʪʳʥʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ 

ʵʢʦʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʧʦʣʦʞʝʥʠʡ ʠ 

ʤʝʪʦʜʦʣʦʛʠʡ. ʉʦʛʣʘʩʥʦ ʦʪʨʘʞʝʥʥʳʤ ʚ ʦʧʠʩʘʥʠʷʭ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʝʜʝʥʠʷʤ ʜʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʟʚʘʥʠʷ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ ʜʦʤʠʥʘʥʪʥʳʭ 

ʠ ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʪʘʢʩʦʥʘʤ ʨʦʜʘʤ ʬʦʨʤʘʮʠʡ ʠ ʚʠʜʘʤ 

ʘʩʩʦʮʠʘʮʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʬʠʪʦʮʝʥʦʟ rʤʝʩʪʥʦʩʪʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʂʘʩʧʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

3 ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚ 12 ʢʣʘʩʩʘʭ, ʚ 87 ʘʩʩʦʮʠʘʮʠʷʭ ʠ 92 ʛʨʫʧʧʘʭ ʬʦʨʤʘʮʠʡ.  
 

Keywords: biocoenosis, phytocoenosis, type, formation, association, edificator, dominant, 

subdominant. 
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ʵʜʠʬʠʢʘʪʦʨʳ, ʜʦʤʠʥʘʥʪʳ, ʩʫʙʜʦʤʠʥʘʥʪʳ. 
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The phytocoenological structure of the vegetation of the region has been studied by 

conducting geobotanical investigations on the Caspian coast in order to make efficient use of the 

natural ecosystem. Taxonomy and ecological-geobotanical map have been compiled. Morphological 

and ecological characteristics of the species dominating desert and semi-desert plant groups of the 

field were studied, as well as their phytocoenological classification was compiled.  

The modern phytocoenological classification of the studied vegetation, along with the 

protection of the biodiversity of the field, provides a basis for efficient use and preservation. 

The importance of conducting geobotanical research in the fields of natural forage was shown 

in the ñState Programò for 2016-2020 years on increasing the efficiency of land use and its 

protection, ñThe development of Real Estate Cadaster System in the Republic of Azerbaijanò 

approved by the decree of the president of the country Ilham Aliyev on July 13, 2016. 

In the selected ñobjectsò on the studied Caspian coast, when recording the structure, 

composition, and abundance of the species on geobotanical descriptions in the vegetation, the 

herbariums of edificators (dominant and subdominants) were determined and specified according to 

the modern codes [6, 20], as well as the classification of phytocoenosis was compiled in the level of 

type, formation, and associations. [2, 14, 17]. 
 

Material and Methods 

Taking into account the diversity of the soil and climate conditions and the relief of the field, 

it is determined by the phytocoenological classification of the vegetation that phytocoenosis 

belonging to the desert types of semi-desert, halophytic and psammophytic were spread in the 

vegetation of the Caspian coast [4, 8, 10-13, 15, 16, 18, 19, 23].  

The length of the studied Caspian coast is 85 km and is located in the areas of 13 

administrative regions. There are reserves and lowlands like Samur-Yalama, Absheron, Shirvan, 

Gizilaghaj, and Hirkan national parks in this area. [3, 4, 9, 13]. The Samur-Shabran lowland, which 

is characterized belonging by the larger area of forest vegetation that found formation here is 

bordered to the north by the Republic of  

Dagestan of the Russian Federation [7, 8], as well as the mentioned territory of the park, 

covers the fields to the east by the Caspian Sea, to the west by Gusar sloping plain, to the north by 

Samur river, and to the south by Mukhtadir settlement [9]. The southern part of the Caspian coast is 

bordered by Iran on bordering the Astara region.  

Referring to the studies and researches we conducted, the new classification of the vegetation 

of the Caspian coast has been prepared. [2, 4, 8, 12, 13, 18]. According to these existing guidelines 

and methodology, as reflected on the descriptions recorded during the outside research, the vital 

forms of dominant and subdominant species as well as on condition that the formations, types, and 

associations on the systematic taxa are named in accordance with the species, the classification of 

the desert and semi-desert vegetation of the area was given according to the eco-phytocoenological 

principles [10, 11, 13, 14, 16, 17]. 

Regarding the classification of the vegetation, E. M. Gurbanov and M. T. Jabbarov [8] note 

that similar associations combine in the group association, the group associations in the group 

formation, the group formation in the class formation and the class formation in the vegetation type. 

Therefore, taking into account the relevant criterions of the classification, the type and formation 

class marked with Roman numerals I, II, III, IV and etc., the group of formations (form grp) with 

the capital letters of the alphabet A, B, C, D and etc. the association on the formation groups with 

letters of with a, b, c, d and etc. 
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Results 

For the first time, the modern phytocoenological classification of desert and semi-desert 

vegetation of the Caspian coast has been compiled by us as follows: 
  

I. Type. Semi-Desert 

I. FORMATION CLASS-ARTEMISIA-SEMIDESERTS 

A. form.gr. dom. Artemisia lerchiana 

A. 1. a) ass. Artemisieta lerchiana 

B. form.gr. Artemisietum-Ephemerosum 

B. 1. a) ass. Artemisietum lerchiana-Ephemerosum 

II. FORMATION CLASS-EPHERMETA-DENDROIDES-LERCHIANA SEMIDESERTS 

A. form. gr. Ephemereta-Salsoletum-Artemisiosum 

A.1. a) ass. Ephemereta-Salsoletum dendroides-Artemisiosum lerchiana 

A.1. a) ass. Ephemeretum-Artemisiosum lerchiana 

A. 1. a) ass. Salsoletum dendroides-Artemisiosum lerchiana 

III. FORMATION CLASS-EPHEMERETA-ANNUAL CLIMACOPTERA-ARTEMISIETUM 

SEMI-DESERTS 

A. form. gr. Ephemereta-Petrosimonietum Artemisiosum 

A. 1. a) ass. Ephemereta- Petrosimonietum brachiata-Artemisiosum lerchiana 

A. 1. b) ass. Ephemeretum-Petrosimoniosum bracniata 

A. 1. c) ass. Petrosimonietum brachiata-Artemisiosum lerchiana 

IV. FORMATION CLASS ïCLIMACOPTERA-SEMI SHRUB-ARTEMISIA -SEMI-DESERTS 

A. form. gr. Petrosimonieta-Salsoletum-Artemisiosum 

A. 1. a) ass. Petrosimonieta brachiata-Salsoletum dendroides-Artemisiosum lerchiana 

A. 1. b) ass. Petrosimoniosum bracniata-Salsolosum dendroides 

A. 1. c) ass. Salsoletum dendroides-Artemisiosum lerchiana 

B. form. gr. Salsoletum-Artemisiosum 

B. 1. a) ass. Salsoletum dendroides-Artemisiosum lerchiana 

C.  form. gr. Salsoletum-Artemisiosum 

C. 1. a) ass. Salsoleta dendroides-Salsoletum nodulosa-Artemisiosum lerchiana 

C. 1. b) ass. Salsoleta dendroides-Salsolosum nodulosa 

C. 1. c) ass. Salsoletum nodulosa-Artemisiosum lerchiana 
 

II. Type. Desert 

2.1. DENDROIDES (HALOPHYTIC) DESERTS 

V. FORMATION CLASS-SHRUB, DWARF SHRUBS AND SEMI-SHRUB DENDROIDES 

DESERTS 

A. form. gr. dom. Halocnemum strobilaceum 

A. 1. a) ass. Halocnemeta strobilaceum 

B. form. gr. Halostacnysetum-Halocnemu 

B. 1. a) ass. (Halostachysetum belangeriana - Halocnemosum strobilaceum 

C. form. gr. Suaedaetum-Halocnemosum 

C. 1. a) ass. Suaedaetum dendroides - Halocnemosum strobilaceum 

D. form.gr. dom. Halostachys belangeriana 

D. 1. a) ass. Halostachyseta belangeriana 

E. form. gr. dom. Tamarixetum-Halostachysosum 

E. 1. a) ass. Tamarixetum ramosissima-Halostachysosum belangeriana 

E. 1. b) ass. Tamarixetum hohenackeri-Halostachysosum belangeriana 

E. form. gr. Salsoletum-Halostachysosum 

E. 1. a) ass. Salsoletum dendroides-Halostachysosum belangeriana 
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F. form.gr. Suaedaetum-Halostachysosum 

F. 1. a) ass. Suaedaetum microphylla-Halostachysosum belangeriana 

G. form.gr. dom. Kalidium caspicum 

G. 1. a) ass. Kalidieta caspicum 

G. form. gr. Halostachysetum-Kalidiosum 

G. 1. a) ass. Halostacnysetum belangeriana- Kalidiosum caspicum 

H. form.gr. Ephemeretum-Kalidiosum 

H. 1. a) ass. Ephemeretum Eremopyrum orientale, Bromus japonicus,Lolium rigidum)- 

Kalidiosum caspicum 

H. form.gr. dom.Suaeda dendroides 

H. 1. a) ass. Salsolosum dendroides 

I. form. gr.  Halostachysetum-Suaedaosum 

I. 1. a) ass. Halostachysetum belangeriana-Suaedaosum dendroides 

J. form. gr.  Salsoletum-Suaedaosum 

J. 1. a) ass. Salsoletum ericoides - Suaedaosum dendroides 

K. form. gr.  Eremopyreto ï Salsoletum - Suaedaosum 

K. 1. a) ass. Eremopyreto orientalis - Salsoletum dendroides - Suaedosum microphylla 

Q. form. gr.  Ephemereta ï Artemisietum - Suaedaosum 

Q. 1. a) ass. Ephemereta - Artemisietum lerchiana - Suaedaosum microphylla 

L. form. gr. Salsola dendroides 

L. 1. a) ass. Salsoleta dendroides 

M. form. gr.  Tamarixetum - Salsolosum 

M. 1. a) ass. Tamarixetum ramosissima - Salsolosum dendroide 

N. form.gr. Artemisietum-Salsolosum 

N. 1. a) ass. Artemisietum lerchiana-Salsolosum dendroides 

O. form.gr. Ephemereta ï Suaedaetum - Salsolosum 

O. 1. a) ass. Ephemereta - Suaedaosum dendroides-Salsolosum dendroideS 

O. form.gr. Ephemereta ï Alhagietum - Salsolosum 

O. 1. a) ass. Ephemereta-Alhagietum pseudoalhagi-Salsolosum dendroide 

P. form. gr. dom. Salsola ericoide 

P. 1. a) ass. Salsoleta ericoides 

R. form. gr. Artemisietum - Salsolosum 

R. 1. a) ass. Artemisietum lerchiana - Salsolosum ericoides 

VI. FORMATION CLASS ï ANNUAL DENDROIDES DESERTS 

A. form.gr. dom. Petrosimonia brachiata 

A.1. a) ass. Petrosimonieta brachiata 

B. form.gr. Eremopyretum ï Petrosimoniosum 

B.1. a) ass. Eremepyretum orientale ï Petrosimoniosum brachiata. 

C. form. gr. Climacopteretum ï Petrosimoniosum 

C. 1 a) ass. Climacepteretum crassa ï Petrosimoniosum crassa. 

C. form. gr. Salicornietum ï Petrosimoniosum 

C. 1. a) ass. Salicornietum europaea -ï Petrosimoniosum brachiata 

D. form.gr. dom. Salicornia europaea. 

D. 1.a) ass. Salicornieta europaea. 

E. form. gr. PetrosimonietumïSalicorniosum. 

E. 1. a) ass. Petrosimonietum bracniataïSalicorniosum eurepaea. 

E. form. gr. dom. Climacoptera crassa 

E. 1 a) ass. Climacoptereta crassa. 

F. form. gr. EphemeretaïClimacopterosum. 

F. 1. a) ass Ephemeretum-Climacopteresum crassa. 

VII. FORMATION CLASS ï ARTEMISIA-ANNUAL DENDROIDES DESERTS 
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A. form. gr. Artemisietum-Petrosimoniosum. 

A. 1. a) ass. Artemisietum lerchiana- Petrosimoniosum brachiata 

B. form. gr. ArtemisietaïEremopyretumïPetrosimoni-osum. 

B. 1. a) ass. Artemisieta lerchiana- Eremopyretum orientale-Petrosimoniesum brachiata . 

B. 1. b) ass. Artemisietum lerchiana- Eremopyrosum triticeum 

B. 1. c) ass. Eremopyretum orientaleï Petrosimeniosum. 

VIII. FORMATION CLASS-PERENNĶAL-DENDROIDES ï ARTEMISIADESERTS 

A. form. gr. SalsoletumïArtemisiosum 

A. 1. a)ass.-Salsoletum dendroidesï Artemisiosum lercihana 

B. 1. form. gr. Salsoletum-Artemisiosum. 

B. 1 a) ass. Salsoletum ericoides-Artemisosum lerchiana 

C. 1. form. gr. SuaedetaïSalsoletumïArtemisiosum 

C. 1. a) ass. Suaedetum microphyllaï Solsolosum dendroides 

C. 1. b) ass. Salsoletum dendroiolesï Artemisiosum lerchiana 

D. 1. form. gr. SuaedoetumïArtemisiosum 

D. 1. a) ass. Suaedoetum microphyela- Artemisiosum lerchiana 

E. form. gr. PuccineletaïLimonietum-Artemisio- sum 

E. 1. a) ass. Puccineleta gigantea ïLimonietum meyeriïArtemisiosum lerchiana. 

E. 1. b)Puccineletum giganteaïLimoniosum meyeri 

ɸ. form. gr. LimonietumïArtemisiosum 

ɸ. 1. a) ass. Limonietum meyeriïArtemisiosum lerchiana 

ɸ. 1. b) ass. Limonietum caspicum Artemisiosum lerchiana 

IX. FORMATION CLASSïEPHEMERALïEPHEMEROĶDïARTEMĶSĶOSUM 

A. form. gr. EremepyretaïPoaetumïArtemisiosum 

A. 1. a) ass. Eremopyretaïorientalis ïPoaetum bulbasaïAretmisiosum lerchiana. 

A. 1. b) ass. Eremopyretum triticeumïPoaosum bulbasa. 

A. 1. c) ass. Poaetum bulbasaïArtemisiosum lerchiana. 

III. SEASHORE SANDY /PSAMMOPHYTE/ DESERTS 

X.FORMATION CLASS ï PSAMMOPHYTE LITORAL /ALONG THE COAST/ DESERTS 

A. form. gr. dom. Argusia sogdiana 

A. 1. a) ass. Argusieta sogdiana 

B. form. gr. Suaedoetum-Argusiosum 

B. 1. a) ass.  Suaedaetum confuse ï Argusiosum sogdiana 

C. form. qr. JuncusetumïArgusiosum 

C. 1. a) ass. Juncusetum littoralisïArgusiosum soqdiana 

C. form. gr. ConvolvuletumïArgusiosum 

C. 1. a) ass. Convolvuletum persicusï Argusiosum soqdiana 

D. form. gr. ElacagnietumïArgusiosum 

D. 1. a) ass. Elacagnietum caspicaï Argusiosum soqdiana 

D. 1. b) ass. Elacagnietum argusifoliaï Argusiosum soqdiana 

E. form. gr. dom. Convolvulus persica 

E. 1. a) ass. Convolvuleta persica 

ɸ. form. gr. Argusietum-Convolvuletum 

ɸ. 1. a) ass. Argusietum soqdianaïConvolïvulosum persica. 

F. form. gr. dom. Atriplex fomini 

F. 1. a) ass. Atriplexeta fomini 

G. form. gr. dom. Puccineleta gigantea. 

G. 1. a) ass. Puccineleta gigantea 

H. form. gr. dom. Elytrigia elongateforme. 

H. 1. a) ass. Elytrigia elonqatiforme 
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H. form. gr. dom. Plantago indicus 

H. 1. a) ass. Plentugeta indicus 

.... form. gr. dom. Foenculum vulgare 

..... a) ass. Foenculeta vulgare. 

XI. FORMATION CLASS ï PSAMMOPHYTE ï LITORAL ARTEMISIOSUM DESERTS 

A. form. gr. ElymisetumïArtemisiosum 

A. 1. a) ass. Elymisetum racemosusï Artemisiosum arenaria 

B. form. gr. (JuncusetaïArgusietumïArtemisiosum 

B. 1.  a) ass.Juncuseta littoralisïArgusietum soqdianaïArtemisiosum scoparia 

B. 1. b)ass. Juncusetum maritimusïArgusiosum soqdiana 

B. 1. c) ass. Argusietum sogdianaï Artemisiosum scoparia). 

C. form. gr. Juncusetum Artemisiosum 

C. 1. a) ass. Juncusetum acutusïArtemisiosum arenaria 

C. form. gr. TamarixetaïJuncusetumïArtemisiosum 

C. 1. a) ass. Tamarixeta romosissimaïJuncusetum acutusïArtemisiosum scoparia. 

C. 1. b) ass. Tamarixetum honerakkeriï Juncusosum acutus 

C. 1. c) ass. Juncusetum littoralisïArtemisiosum scoparia). 

D. form. gr. Alhagietum-Artemisiosum 

D. 1. a) ass. Alhagietum pseudoalhagiï Artemisiosum arenaria 

E. form. gr. Melilotusetum-Artemisiosum 

E. 1. a) ass. Melilotusetum polonicusï Artemisiosum arenaria 

ɸ. form. gr. Astracanthetum-Artemisiosum 

ɸ. 1. a) ass. Astracanthetum igniarius ï Artemisiosum scoparia 

XII. FORMATION CLASSïPSAMMOPHYTEïLITORAL EPHEMERATA DESERTS 

A. form. gr. Ephemereta 

A. 1. a) ass. Eremopyrum orientalis, Lolium rigidum, Bromus japonicus, Anisantha rubens, 

Medicago minima 

B. form. gr. Limonieta meyeri ï Melilotusetum polonicus ï Hordeum hystrix, Eremopyrum 

triticeum, Bromus japonicus  

B. 1. a) ass.  Melilotusetum polonicus ï Hordeum hystrix, Eremopyrum triticeum, Bromus 

japonicus  

B. 1. b) ass. Limonietum caspicus - Meliletusosum polonicus 

B. 1. c) ass. Meliletusetum polonicusïAnisantna rubens, Lolium rigidum, Aegilops. sylindrica  

C. form. gr. Centauretum-Ephemerosum 

C. 1. a) ass. Centauretum arenariaïLolium rigidum, Anisantha rubens, Medicago denticulate  

D. form. gr. Alhagietum-Ephemerosum 

D. 1. a) ass. Alnagietum pseudoalhgi ï Eremopyrum orientale ï Lolium rigidum, Plantago 

loeflingii  

Therefore, according to the geobotanical research and chamber studies we have conducted 

due to the classification of the vegetation on the Caspian coast revealed that the natural 

phytoceonoses of the area are represented by 3 vegetation types, 12 formation classes, 69 formation 

group and 92 associations.  
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ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, kamalaasadova@bsu.edu.az 

 

Abstract. In article the description of the main types of meadow communities which were 

registered in Mil plain was given. It was also given their geobotanical classification. Distribution, 

contemporary situation, species biodiversity, morphobiological, bioecological and phytocenological 

features of this vegetation was analyzed. It was determined that hole-meadow vegetation type of 

researched area contains 4 formation classes, 14 formation groups and 39 associations.  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʯʘʣʴʥʦ-ʣʫʛʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʄʠʣʴʩʢʦʡ ʨʘʚʥʠʥʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʣʴʥʦ-ʣʫʛʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʩʦʩʪʦʠʪ ʠʟ 4 ʢʣʘʩʩʦʚ 

ʬʦʨʤʘʮʠʠ, 14 ʛʨʫʧʧ ʬʦʨʤʘʮʠʠ ʠ 39 ʘʩʩʦʮʠʘʮʠʡ. 

 

Keywords: flora, vegetation, species biodiversity, associations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʘʩʩʦʮʠʘʮʠʠ. 

 

Introduction 

Rationalization of nature management remains as an important problem of modern science 

and agriculture. Its solution requires accounting of all natural resources, including plant cover. 

Meadow vegetation plays a great role, as at treeless grounds namely this vegetation protects soil 

from erosion, saves water, serves as a source of food for animals [7, 11, 15].  

Mil  plain is situated between Kur and Aras rivers. It covers southern-western part of Kur-Aras 

lowland [9, 10]. For this region temperate hot semidesert climate is characteric, average annual 

temperature is between 14ï20ÁC, annual precipitation ð 332 mm [14]. In the research area it was 

conducted geobotanical researche at desert, semidesert, hole-meadow and wetland phytocenosises 

[5, 6]. These phytocenosises are distributed at grey-meadow, marsh-meadow and salted soils [3, 

16].  

 

Materials and research methods 

We have conducted research work on hole-meadow vegetation of Mil plain during 2014ï2016 

years. For classifying of vegetation, we have used generally accepted phytocenological and 
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ecological approaches. In analysis we have used schemes which prepared by several scientists [12, 

13].  

Herbariums have been collected during field research and were determined on Askerov [1] 

and Flora of Caucasus [4] based on systematic taxons; naming of species was given on World Flora 

Online [17]. 

 

Results and its discussion 

Hole-meadow vegetation of Mil steppe is different from desert and semidesert phytocenosises 

of region with its rich species content. In this region perennial mesophytes dominate [8]. 

Studying of species content and condition of meadow vegetation serves as the base for 

rational usage of haymaking and pasture lands and preventing them from degradation. Hole-

meadow vegetation of Mil plain belong to intrazonal vegetation distributed at light grey-meadow, 

grey-meadow, meadow-grey and alluvial-meadow soils. At the researhced area this vegetation is 

represented with 4 formation classes, 14 formation groups and 39 assosiations. We have used the 

dominant-determinant method of geobotany [2].  

Hole-meadowlike meadows formation class is represented with one formation group: 

Alhagietum - Cynodonosum. Alhagietum pseudoalhagi - Cynodonosum dactylon association of 

Alhagietum-Cynodonosum formation group is one of the most distributed associations of the 

freshwater basins of Kur-Aras lowland (Table).  
 

Table.  

SPECIES CONTENT OF ALHAGIETUM PSEUDOALHAGI-CYNODONOSUM DACTYLON 

ASSOCIATION WITH DOMINANCE OF Alhagi pseudoalhagi 

 

Species  Abundance  Layering, height, cm Phenological phase (April -May) 

Shrubs    

Tamarix ramosissima 1 I, 220 flowering 

Licium rutenicum 1 I, 100 flowering 

Subshrubs    

Salsola dendroides 1 II, 50 veg. 

Undershrubs    

Suaeda microphilla 1 II, 30 veg. 

Artemisia szowitsiana 1 II, 40 veg. 

Grains    

Hordeum leporinum 1 III, 20 flowering 

Cynodon dactilon 1 III, 30 veg. 

Alopecurus myosuroides 1 III, 14 flowering 

Parapholis incurva 1 III, 10 flowering 

Legumes    

Glycyrrhiza glabra 2 II, 40 flowering 

Alhagi pseudalhagi 3ï4 II, 45 veg. 

Different grasses:    

Limonium meyeri 1 III, 30 veg. 

Polygonium patulum 1 III, 25 veg. 

Cirsium arvense 1 III, 30 blooming 

Galium tricornutum 1 III, 35 flowering 

Carduus cinereus 1 III, 45 flowering 
 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ11. 2021 

https://doi.org/10.33619/2414-2948/72 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 53 

 

Shruby-perennial grassy meadow formation class is represented with 7 formation groups: 

Tamarixeta-Alhagietum-Cynodonosum, Lagonycheta-Alhagietum-Cynodonosum, Tamarixeta-

Alhagietum-Aeluropusosum, Tamarixeta-Salsoletum-Alhagiosum, Tamarixeta-Glycyrrhizetum-

Artemisiosum, Tamarixeta-Artemisietum-Cynodonosum, Tamarixeta-Artemisietum-Elymusosum. 

Tamarixeta-Alhagietum-Cynodonosum formation group is represented with 3 associations: 

Tamarixeta ramosissima-Alhagietum pseudoalhagi-Cynodonosum dactylon, Tamarixetum 

ramosissima-Alhagiosum pseudoalhagi, Alhagietum pseudoalhagi-Cynodonosum dactylon. 

Tamarixeta-Alhagietum-Cynodonosum formation contains 23 species; from them 2 species 

(8,7%) are shrubs, 1 species (4,4%) ð undershrub, 1 species (4,4%) - subshrub, 7 species (30,4%) 

perennials, 1 species (4,4%) biennial and 11 species (47,7%) annuals; as well as from the same 

species 9 species (39,1%) are xerophytes, 2 species (8,7%) halophytes, 7 species (30,4%) 

mesoxerophytes and 5 species (21,8%) mesophytes. 

Dominant of this phytocenosis is Cynodon dactylon (L.) Pers. with 3-4 points of abundance; 

subdominant is Alhagi pseudoalhagi (Bieb.) Fisch.with 2-3 points of abundance and Tamarix 

ramosissima Lebed. with 2 points of abundance. Plant species are in three layers; at the first layer 

Tamarix ramosissima Lebed., at the second layer Alhagi pseudoalhagi and at the third layer 

Cynodon dactylon (L.). Overage height of plant cover is 30-50 sm; total project cover between 60-

80%.  

Lagonycheta-Alhagietum-Cynodonosum formation group is represented with 3 associations: 

Lagonycheta farctum-Alhagietum pseudoalhagi-Cynodonosum dactylon, Lagonychetum farctum-

Alhagiosum pseudoalhagi, Alhagietum pseudoalhagi-Cynodonosum dactylon.  

Tamarixeta-Alhagietum-Aeluropusosum formation group is represented with 2 associations: 

Tamarixeta ramosissima-Alhagietum pseudoalhagi-Aeluropusosum repens, Alhagietum 

pseudoalhagi-Aeluropusosum repens.  

Tamarixeta-Salsoletum-Alhagiosum formation group is represented with 3 associations: 

Tamarixeta ramosissima-Salsoletum dendroides-Alhagiosum pseudoalhagi, Tamarixetum 

ramosissima-Salsolosum dendroides, Salsoletum dendroides-Alhagiosum pseudoalhagi. 

Tamarixeta-Glycyrrhizetum-Artemisiosum formation group is represented with 3 associations: 

Tamarixeta ramosissima-Glycyrrhizetum glabra-Artemisiosum Szowitsiana, Tamarixeta 

ramosissima-Glycyrrhizosum glabra, Glycyrrhizetum glabra-Artemisiosum Szowitsiana. 

Tamarixeta-Artemisietum-Cynodonosum formation group is represented with 3 associations: 

Tamarixeta ramosissima-Artemisietum Szowitsii-Cynodonosum dactylon, Tamarixeta ramosissima-

Artemisiosum Szowitsii, Artemisietum Szowitsii-Cynodonosum dactylon. 

Tamarixeta-Artemisietum-Elymusosum formation group is represented with 3 associations: 

Tamarixeta ramosissima-Artemisietum Szowitsii-Elymusosum repens, Tamarixetum ramosissima-

Artemisietum Szowitsii, Artemisietum Szowitsii-Elymusosum repens. 

Hole-saltwart meadows formation class is represented with 3 formation groups: Artemisieta-

Alhagietum-Cynodonosum, Petrosimonieta-Alhagietum-Cynodonosum, Salsoleta-Limonietum-

Cynodonosum. 

Artemisieta-Alhagietum-Cynodonosum formation group has 3 associations: Artemisieta 

szowitsii-Alhagietum pseudoalhagi-Cynodonosum dactylon, Artemisieta szowitsii-Alhagiosum 

pseudoalhagi, Alhagietum pseudoalhagi-Cynodonosum dactylon.  

Petrosimonieta-Alhagietum-Cynodonosum formation group has 3 associations: 

Petrosimonieta brachiata-Limonietum meyeri-Cynodonosum dactylon, Petrosimonietum brachiata-

Limoniosum meyeri, Limonietum meyeri-Cynodonosum dactylon. 
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Salsoleta-Limonietum-Cynodonosum formation group has 3 associations: Salsoleta 

dendroides-Alhagietum pseudoalhagi-Cynodonosum dactylon, Salsoletum dendroides-Alhagiosum 

pseudoalhagi, Alhagietum pseudoalhagi-Cynodonosum dactylon. 

Shrubby-perennial grassy hole meadows formation class is represented with 3 formation 

groups: Rubuseta-Glycyrrhizetum-Artemisiosum, Phragmiteta-Alhagietum-Cynodonosum, 

Tamarixeta-Phragmitetum-Cynodonosum. 

Rubuseta-Glycyrrhizetum-Artemisiosum formation group is represented with 3 associations: 

Rubuseta sanguineus-Glycyrrhizetum glabra-Artemisiosum szowitsii, Rubusetum sanguineus-

Glycyrrhizosum glabra, Glycyrrhizetum glabra-Artemisiosum szowitsiana. 

Phragmiteta-Alhagietum-Cynodonosum formation group is represented with 3 associations: 

Phragmiteta australis-Alhagietum pseudoalhagi-Cynodonosum dactylon, Phragmitetum australis-

Alhagiosum pseudoalhagi, Alhagietum pseudoalhagi-Cynodonosum dactylon.  

Tamarixeta-Phragmitetum-Cynodonosum formation group is represented with 3 associations: 

Tamarixeta hohenackeri-Phragmitetum australis-Cynodonosum dactylon, Tamarixetum 

hohenackeri-Phragmitosum australis, Phragmitetum australis-Cynodonosum dactylon.  

Hole-meadow vegetation of researched area is mainly found as small spots at the place of 

destroyed tugay forests, in the holes, at the wetted soils.  

Edificator of Alhagietum pseudoalhagi-Cynodonosum dactylon association is ï Alhagi 

pseudoalhagi (Bieb.) Fisch. It is perennial plant 30ï70 cm in height. Stem is branched, shoots are 

naked, green and thin, erect. Lower thorns are 1ï2 cm in length, short and hard; others are thin, 

elastic, grow with slanting direction, the thorns reach to 2ï3 cm to the end of summer. Leaves are 5-

28 mm in length, 1-8 mm in width, oval or lanceolate. Flowers arrange on thorns with number of 3-

8 together. Calyx is bell-like and naked. Corolla is pink colored. Fruit is indehiscent legume, 

straight or bent, naked and seeds are 1-10 in number. Flowering is in June, fruiting ð in July.  

Alhagietum pseudoalhagi-Cynodonosum dactylon association contains 16 species: shrubs ð 

2 (11,7%), subshrubs ð 1 (5,9%), undershrubs ð 2 (11,7%), grains ð 4 (23,5%), leguminous ð 2 

(11,7%), different grasses ð 5 (29,4%). From them annuals contain 6 species (35,3 %), perennials 

ð 10 species (64,7%). Total project cover ð 50%. 

In association the first layer contains Tamarix ramosissima and Licium rutenicum which 

abundance is 1, height is 100-220 cm. At the second layer Alhagi pseudoalhagi, Salsola dendroides, 

Suaeda microphylla, Glycyrrhiza glabra are distributed which abundance is 3-4, overage height 45 

sm. At the third layer: from grains Cynodon dactylon, Alopecurus myosuroides, from different 

grasses Polygonum patulum, Limonium meyeri, Cirsium arvense, Carduus cinereus are distributed 

which abundance is 1, overage height is 10ï30 cm.  

 

Conclusion 

Thus, the results of floristic and geobotanical research conducted at hole-meadow vegetation 

of Mil plain have allowed us to elaborate their classification. It was determined that meadow 

vegetation type of researched area is collected in 4 formation classes, 14 formation groups and 39 

associations. Some of these plants have fodder and medicinal importance.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ɸʤʫ-ɹʫʭʘʨʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʚʳʷʚʣʝʥʦ 10 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʘ ʤʦʣʣʶʩʢʦʚ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 2 ʩʝʤʝʡʩʪʚʘʤ ʠ 4 ʨʦʜʘʤ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʢʘʥʘʣʝ ʦʥʠ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʤʝʥʠʩʪʳʭ (2), ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ (5) 

ʠ ʠʣʘʭ (9). ʀʟʫʯʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 6 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʠ 1 ʧʦʜʚʠʜʘ ʤʦʣʣʶʩʢʦʚ ʚ ʢʘʥʘʣʝ 

ʂʘʥʠʤʝʭ ʠ ʚ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 2 ʩʝʤʝʡʩʪʚʘʤ ʠ 

4 ʨʦʜʘʤ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʤʝʥʠʩʪʳʭ (2), ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ (4) ʠ ʠʣʘʭ ʢʘʥʘʣʘ (5). 

 

Abstract. In the aquatic ecosystems of the Amu-Bukhara Reservoir and its environs, 

10 species of mollusks and 2 subspecies of mollusks have been identified, which belong to 

2 families and 4 genera. It was found that in the reservoir they were distributed in stony soils (2), 

sandy soils (5) and silts (9). The distribution of 6 species of mollusks and 1 subspecies of mollusks 

in the Kanimekh reservoir and in the surrounding aquatic ecosystems belonging to 2 families and 

4 genera was studied. They are common in rocky soils of the reservoir (2), sandy soils (4) and 

silts (5). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʫʩʪʚʦʨʯʘʪʳʝ, ʚʦʜʦʝʤʳ ʋʟʙʝʢʠʩʪʘʥʘ, ʚʦʜʥʳʝ ɻ ʢʦʩʠʩʪʝʤʳ, ʨʦʜ 

Colletopoterum, Colletopterum bactriana, ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ. 

 

Keywords: Bivalvia, Uzbekistan reservoirs, water ecosystems, Genus Colletopoterum, 

Colletopterum bactriana, population status. 

 

ʂʘʥʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʜʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʣʶʜʴʤʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʳʭ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʡ ʚʩʝʭ ʩʝʢʪʦʨʦʚ ʩʝʣʴʩʢʦʛʦ ʠ 
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ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʥʘʣʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʞʙʘʩʩʝʡʥʦʚʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. ʅʘʧʨʠʤʝʨ, ʢʘʥʘʣʳ ɼʥʝʧʨ, 

ʉʝʚʝʨʥʳʡ ɼʦʥʝʮ ʠ ɺʦʣʛʘ-ɼʦʥ, ʧʦʩʪʨʦʝʥʥʳʝ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʚʦʜʦʨʘʟʜʝʣʘʤʠ ʩʝʚʝʨʥʦʡ 

ɽʚʨʘʟʠʠ, ʷʚʣʷʶʪʩʷ ʠʥʚʘʟʠʚʥʳʤ ʤʘʨʰʨʫʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ 

ɽʚʨʦʧʝ, ʉʨʝʜʥʝʤ ɼʫʥʘʝ, ʨʝʢʘʭ ɼʦʥ ʠ ɺʦʣʛʘ, ʘ ʪʘʢʞʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʝ. 

ʈʝʛʠʦʥʦʚ [1, 2]. 

ʉʚʝʜʝʥʠʷ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʨʫʩʣʘʭ 

ʋʟʙʝʢʠʩʪʘʥʘ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʳ. ʆʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ð ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʣʣʶʩʢʦʚ ʩʝʤʝʡʩʪʚʘ Unionidae ʠ Corbiculidae ʚ ʥʠʟʦʚʴʷʭ 

ʨʝʢʠ ɿʘʨʘʬʰʘʥ. ɺ 2017ï2021 ʛʛ ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʢʘʥʘʣʘʭ ɸʤʫ-ɹʫʭʘʨʘ ʠ 

ʂʦʥʠʤʝʭ ʚ ʨʫʯʴʝ ɿʘʨʘʬʰʘʥʩʢʦʝ ʦʟʝʨʦ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀ. ɿ. ʀʟʟʘʪʫʣʣʘʝʚʘ ʠ ʍ. ʊ. ɹʦʡʤʫʨʦʜʦʚʘ ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʦʣʣʶʩʢʦʚ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʋʟʙʝʢʠʩʪʘʥʘ [4ï6]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʠʝ ʤʦʣʣʶʩʢʦʚ ʠ ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ 

ɿʘʨʘʬʰʘʥ ʥʘʯʘʣʦʩʴ ʩ 2017 ʛ. ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʢʘʥʘʣʘʭ ɸʤʫ-

ɹʫʭʘʨʘ ʠ ʂʦʥʠʤʝʭ ʚ ʨʫʯʴʝ ɿʘʨʘʬʰʘʥ ʚʝʩʥʦʡ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ 2017ï2020 ʛʛ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ð 232 ʦʩʦʙʠ. ʄʦʣʣʶʩʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʠ ʠʟʫʯʝʥʳ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʝʪʦʜʠʢʘʤ [2]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʥʘʣ ɸʤʫ-ɹʫʭʘʨʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʭʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 

ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʉʨʝʜʥʝʡ ɸʤʫʜʘʨʴʠ, ʚ 12 ʢʤ ʥʘʜ ʛʦʨʦʜʦʤ ʏʦʨʜʞʦʡ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʂʳʟʳʣʢʫʤ, 

ʚʧʘʜʘʝʪ ʚ ʚʦʜʥʳʡ ʙʘʩʩʝʡʥ ɿʘʨʘʬʰʘʥʘ. ʇʝʨʚʘʷ ʦʯʝʨʝʜʴ ʧʦʩʪʨʦʝʥʘ ʚ 1965 ʛ, ʘ ʚʪʦʨʘʷ ð ʚ 

1976 ʛ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 400 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʭʦʜʠʤʦʩʪʠ ʚʦʜʳ 

270 ʤ3/ʩʝʢ [2].  

ʆʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʴ ʢʘʥʘʣʴʥʦʡ ʚʦʜʳ ʚʧʘʜʘʝʪ ʚ ʊʫʜʘʢʦʣʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʢʘʥʘʣʘ ɸʤʫ-ɹʫʭʘʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʜʨʫʛʠʭ ʢʘʥʘʣʦʚ 

ʨʝʢʠ ɸʤʫʜʘʨʴʷ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʢʘʥʘʣ ɸʤʫ-ɹʫʭʘʨʘ ʟʘʙʠʨʘʝʪ ʚʦʜʫ ʠʟ 

ɸʤʫʜʘʨʴʠ ʠ ʩʙʨʘʩʳʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥ ʨʝʢʠ ɿʘʨʘʬʰʘʥ, ʥʘʨʷʜʫ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʳʙ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɸʤʫ-

ɹʫʭʘʨʩʢʦʤ ʢʘʥʘʣʝ ʦʙʥʘʨʫʞʝʥʦ 9 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

2 ʩʝʤʝʡʩʪʚʘʤ ʠ 4 ʨʦʜʘʤ (ʊʘʙʣʠʮʘ 1). 

ɺ ʚʝʨʭʦʚʴʝ ʢʘʥʘʣʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 11 ʚʠʜʦʚ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ð 8 ʚʠʜʦʚ, ʚ ʥʠʞʥʝʡ ð 4 

ʚʠʜʘ. ʕʪʠ ʚʠʜʳ ʩʦʩʪʘʚʣʷʶʪ 30% ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ (12 ʚʠʜʦʚ), 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ɸʤʫʜʘʨʴʠ. Sinanodonta cf. gibba (Benson in Cantor, 1842), 

S. orbicularis ʠ S. purpurea, ʤʦʣʣʶʩʢʠ ʩʝʤʝʡʩʪʚʘ Unionane, ʨʦʜʘ Sinanodonta, ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 

ʛʣʫʙʠʥʝ ʜʦ 1,4ï1,6 ʚ ʢʘʥʘʣʝ ʩʫʛʣʠʥʠʩʪʳʭ ʙʠʦʪʦʧʘʭ ʚ ʧʝʨʚʠʯʥʦʡ ʯʘʩʪʠ ɸʤʫʜʘʨʴʠ, ʠ ʜʦ 1,1ï1,0 

ð ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ.  

Sinanodonta orbicularis ʠ S. puerorum ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʠʟʦʚʴʷʭ ɸʤʫ-ɹʫʭʘʨʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʇʣʦʪʥʦʩʪʴ ʠʭ ʧʦʧʫʣʷʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ð ʩʦʩʪʘʚʣʷʝʪ 0,8ï0,9 ʤ2. 

ʇʨʠʯʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʚʦʜʳ. ʀʭ ʢʦʵʬʬʠʮʠʝʥʪ ʫʜʝʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʨʘʚʥʘ 0,4ï0,5.  

Sinanodonta gibba ʥʝ ʦʙʥʘʨʫʞʝʥʘ ʚ ʙʠʦʪʦʧʘʭ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ.  
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ʊʘʙʣʠʮʘ 1 

ʇʃʆʊʅʆʉʊʔ ɼɺʋʉʊɺʆʈʏɸʊʓʍ ʄʆʃʃʖʉʂʆɺ ɺ ɸʄʋ-ɹʋʍɸʈʉʂʆʄ ʂɸʅɸʃɽ, 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʇʆ ɹʀʆʊʆʇɸʄ ʀ ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɻʈʋʇʇɸ 

 

ɺʠʜʳ ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚ ʢʘʥʘʣʝ, 

ʤ2 

ɹʠʦʪʦʧʳ ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ 
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ʠ
ʣ
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Sinanodonta gibba 1,4Ñ0,2 1,1Ñ0,1 - - - + ʇʝʣʦʨʝʦʬʠʣ 

Sinanodonta orbicularis 1,6Ñ0,4 1,4Ñ0,1 0,9Ñ0,1 - - + ʇʝʣʦʨʝʦʬʠʣ 

Sinanodonta puerorum 1,5Ñ0,3 1,2Ñ0,2 0,8Ñ0,1 - - + ʇʝʣʦʨʝʦʬʠʣ 

Colletopterum baʩtrianum 0,9Ñ0,1 - - - - + ʈʝʦʬʠʣ 

Colletopterum cyreum 

sogdianum 

1,3Ñ0,2 1,1Ñ0,1 - - - + ʈʝʦʬʠʣ 

Colletopterum ponderʦsum 

volgense 

1,2Ñ0,2 0,7Ñ0,1 - - - + ʇʝʣʦʣʠʤʥʦʬʠʣ 

Colletopterum kokandicum - - - - - - ʇʝʣʦʣʠʤʥʦʬʠʣ 

Corbiculʘ cor 1,6Ñ0,4 - - - + - ʇʝʣʦʨʝʦʬʠʣ 

Corbiculʘ fluminalis  1,4Ñ0,3 - - - + + ʇʝʣʦʨʝʦʬʠʣ 

Corbiculʘ purpurʝʘ 1,3Ñ0,2 1,1Ñ0,2 - + + - ʇʝʣʦʨʝʦʬʠʣ 

Corbiculinʘ tibetensis 3,1Ñ0,4 2,6Ñ0,3 2,1Ñ 0,2 - + + ʇʝʣʦʨʝʦʬʠʣ 

Corbiculinʘ ferghanensis 3,0Ñ0,4 2,2Ñ0,2 1,4Ñ 0,2 + + + ʇʝʣʦʨʝʦʬʠʣ 

ɺʩʝʛʦ ʪʠʧʦʚ 11 8 4 2 5 9  

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʦʣʣʶʩʢʦʚ ʚ ʨʫʩʣʝ ʩʚʷʟʘʥʦ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʤʠ 

ʢʘʢ ʦʙʠʣʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʢʦʨʤʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʜʝʣʴʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɸʤʫʜʘʨʴʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʧʨʦʠʩʭʦʜʷʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʣʦʢʩʠʜʠʠ ʩʝʤʝʥʥʳʭ ʚʠʜʦʚ Sinanodonta ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ 

ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ ʵʢʦʧʘʨʘʟʠʪʘʤʠ ʨʳʙ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ. ʕʪʠ ʚʠʜʳ 

ʷʚʣʷʶʪʩʷ ʘʙʦʨʠʛʝʥʥʳʤʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ ʠ ʨʘʟʚʠʪʠʝ ʨʳʙʦʣʦʚʩʪʚʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʩʚʷʟʘʥʦ ʩ ʚʚʦʟʦʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʠʪʘʡʩʢʠʭ ʩʣʦʞʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʟʘʨʘʞʝʥʥʳʭ ʛʣʦʭʠʜʠʷʤʠ 

Sinanodonta ð ʙʝʣʦʛʦ ʘʤʫʨʘ (Ctenopharyngodon idella) ʠ ʙʝʣʦʭʚʦʩʪʦʡ ʨʳʙʳ 

(Hypophthalmichthys molitrix).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʨʳʙ ʥʘ 

ʧʨʦʤʳʩʣʘʭ ʚ ʨʘʡʦʥʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɸʤʫʜʘʨʴʷ, ʥʘʧʣʳʚ ʙʝʣʦʛʦ ʘʤʫʨʘ ʠ ʙʝʣʦʭʚʦʩʪʦʡ ʨʳʙʳ ʚ 

ʨʝʢʫ ʧʦʜ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʢʘ ʧʨʠʚʝʣ ʢ ʧʦʷʚʣʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʝʤʝʥʥʳʭ ʚʠʜʦʚ 

Sinanodonta ʚ ɸʤʫʜʘʨʴʝ. 

ʇʣʦʪʥʦʩʪʴ ʚʠʜʦʚ Colletopterum cyreum sogdianum, C. pondersum volgense ʠ C. bacterium 

ʩʦʩʪʘʚʣʷʝʪ ʧʦ 0,9ï1,3 ʥʘ 1 ʤ2 ʚ ʩʪʘʨʪʦʚʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʩʝʨʝʜʠʥʝ ʪʦʣʴʢʦ 

Colletopterum cyreum sogdianum ʠ C. pondersum volgense ð ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ 0,7ï1,1 ʥʘ 1 ʤ2.  

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʪʠ ʚʠʜʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɺ ʩʪʘʨʪʦʚʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ ʚʠʜʳ Corbicula cor, 

C. purpurea, C. fluminalis, Corbiculina ferghanensis ʠ C. tibetensis ʩʝʤʝʡʩʪʚʘ ʉorbiculidae, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʝʩʯʘʥʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʟʝʤʣʷʭ ʜʦ 1,3ï3,1 ʥʘ 1 ʤ2. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ Corbiculina tibetensis, ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʢʘʥʘʣʝ. ɽʛʦ 

ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 3,1 ʥʘ 1 ʤ2 ʚ ʩʪʘʨʪʦʚʦʡ ʯʘʩʪʠ ʠ 2,1 ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ. Corbiculina 
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tibetensis ʠ C. ferghanensis, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʝ, ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʚʠʜʳ ʵʚʨʠʙʠʦʥʪʦʚ. 

ʇʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ɸʤʫ-ɹʫʭʘʨʝ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 8 ʚʠʜʦʚ ʧʝʣʦʨʝʦʬʠʣʦʚ (Corbicula cor, ʉ. purpurea, ʉ. fluminalis, 

Corbiculina tibetensis, C. ferghanensis, Sinanodonta gibba, S. orbicularis, S. puerorum), ʦʥʠ 

ʩʦʩʪʘʚʣʷʶʪ 73% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʣʶʩʢʦʚ. ʈʝʦʬʠʣʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 2 ʚʠʜʘ 

(Colletopterum syreum sogdianum, C. bacterianum) (18%), 1 ʚʠʜ (Colletopterum ponderosum 

volgense) ð ʧʝʣʦʣʝʤʥʦʬʠʣ (9%). ʀʟ ʪʠʧʦʚ ʚʦʜʳ ʚ ʢʘʥʘʣʝ ʠ ʚʦʢʨʫʛ ʥʝʛʦ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 10 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʠ 2 ʧʦʜʚʠʜʘ ʤʦʣʣʶʩʢʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 2 

ʩʝʤʝʡʩʪʚʘʤ ʠ 4 ʨʦʜʘʤ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʤʝʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʢʘʥʘʣʘ (2), ʧʝʩʯʘʥʳʭ 

ʛʨʫʥʪʘʭ (5) ʠ ʠʣʘʭ (9).  

ʂʘʥʘʣ ʂʦʥʠʤʝʭ ʧʦʣʫʯʘʝʪ ʚʦʜʫ ʠʟ ʨʝʢʠ ɿʘʨʘʬʰʘʥ. ɺ ɹʫʭʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ɼʣʠʥʘ ʢʘʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 28 ʢʤ, ʨʘʩʭʦʜ ʚʦʜʳ 16 

ʤ3/ʩʝʢ. ʈʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢʠ ɿʘʨʘʬʰʘʥ, ʵʪʦʪ ʢʘʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ 

ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ ʚ ʩʦʭʨʘʥʝʥʠʠ ʨʝʜʢʠʭ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʠ ʠʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɼʦ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʘʫʥʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʵʪʦʤ ʢʘʥʘʣʝ ʠ ʚ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʚʦʜʘʭ ʥʝ 

ʠʟʫʯʘʣʘʩʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 6 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʠ 1 

ʧʦʜʚʠʜʘ ʤʦʣʣʶʩʢʦʚ ʚ ʢʘʥʘʣʝ ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʪʠʧʘʭ ʚʦʜʳ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 2 ʩʝʤʝʡʩʪʚʘʤ ʠ 

4 ʨʦʜʘʤ. ɺ ʙʠʦʪʦʧʘʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ ð 7 ʚʠʜʦʚ, 4 ð ʚ ʩʨʝʜʥʝʡ ʠ 2 ð ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

(ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ʇʃʆʊʅʆʉʊʔ ɼɺʋʉʊɺʆʈʏɸʊʓʍ ʄʆʃʃʖʉʂʆɺ ɺ ʂʆʅʀʄɽʍʉʂʆʄ ʂɸʅɸʃɽ, 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʇʆ ɹʀʆʊʆʇɸʄ ʀ ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɻʈʋʇʇɸ 
 

ɺʠʜʳ ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚ ʢʘʥʘʣʝ, ʤ2 ɹʠʦʪʦʧʳ ʕʢʦʣʦʛʠʯʝʩʢʠʝ 
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ʩ

ʪ
ʳ
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ʟ
ʝ
ʤ
ʣ
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ʧ
ʝ
ʩ
ʯ
ʘ

 

ʥ
ʳ
ʝ
 

ʟ
ʝ
ʤ
ʣ
ʠ

 
ʠ
ʣ
ʳ 

Sinanodonta gibba 0,9Ñ0,1 - - - - + ʇʝʣʦʨʝʦʬʠʣ 

Sinanodonta orbicularis 0,8Ñ0,1 0,5Ñ0,1 - - - + ʇʝʣʦʨʝʦʬʠʣ 

Sinanodonta puerorum - - - - - - ʇʝʣʦʨʝʦʬʠʣ 

Colletopterum baʩtrianum - - - - - - ʈʝʦʬʠʣ 

Colletopterum cyreum sogdianum 1,1Ñ0,1 0,6Ñ0,1 - - - + ʈʝʦʬʠʣ 

Colletopterum ponderʦsum 

volgense 

- - - - - - ʇʝʣʦʣʠʤʥʦʬʠʣ 

Colletopterum kokandicum - - - - - - ʇʝʣʦʣʠʤʥʦʬʠʣ 

Corbiculʘ cor 1,1Ñ0,1 - - - + - ʇʝʣʦʨʝʦʬʠʣ 

Corbiculʘ fluminalis  - - - - - - ʇʝʣʦʨʝʦʬʠʣ 

Corbiculʘ purpurʝʘ 1,2Ñ0,2 - - + + - ʇʝʣʦʨʝʦʬʠʣ 

Corbiculinʘ tibetensis 2,1Ñ0,3 1,4Ñ0,3 0,9Ñ 0,1 - + + ʇʝʣʦʨʝʦʬʠʣ 

Corbiculinʘ ferghanensis 2,4Ñ0,4 1,2Ñ0,2 0,8Ñ 0,1 + + + ʇʝʣʦʨʝʦʬʠʣ 

ɺʩʝʛʦ ʪʠʧʦʚ: 7 4 2 2 4 5  
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ɺʠʜʳ ʨʦʜʦʚ Sinanodonta, Corbicula ʠ Corbiculina ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʥʘʣʝ, ʠ 

ʵʪʠ ʚʠʜʳ ʩʝʤʷʥ ʧʨʦʰʣʠ ʚ ʙʠʦʪʦʧʳ ʢʘʥʘʣʘ ʯʝʨʝʟ ʚʦʜʳ ʨʝʢʠ ɿʘʨʘʬʰʘʥ. ɼʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʙʠʦʪʦʧʘʭ, ʛʜʝ ʪʨʦʩʪʥʠʢ ʠ ʚʦʜʦʨʦʩʣʠ ʨʘʩʪʫʪ ʥʘ ʛʣʫʙʠʥʝ 0,5ï1 ʤ ʚ 

ʪʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ, ʛʜʝ ʠʤʝʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʚʦʜʳ. 

ʀʟ ʨʦʜʘ Sinonodonta ʩʝʤʝʡʩʪʚʘ Uonionidae, Sinanodonta gibba ʠ S. orbicularis 

ʥʘʩʯʠʪʳʚʘʶʪ ʧʦ 0,8ï0,9 ʚ ʩʪʘʨʪʦʚʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ S. orbicularis 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ 0,5. ʊʠʧ Sinanodonta puerorum ʥʝ ʚʩʪʨʝʯʘʣʩʷ. ʉʪʘʨʪʦʚʘʷ ʠ ʩʨʝʜʥʷʷ ʯʘʩʪʠ 

ʢʘʥʘʣʘ ʚʠʜ Colletopterum cyreum sogdianum ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦ 0,6ï1,1 ʚ ʨʝʦʬʠʣʴʥʳʭ ʚʦʜʘʭ. 

Colletopterum bactrianum, Colletopterum ponderosum volgense ʠ Solletopterum cocandicum ʥʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʙʠʘʪʦʧʘʭ ʢʘʥʘʣʘ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ. 

ʀʟ ʩʝʤʝʡʩʪʚʘ Euglesidae ʨʦʜʘ Euglesia ʚʠʜʳ Euglesa hissarica, Euglesa holdreichi, Euglesa 

turkestanica, Euglesa obliquata ʠ Euglesa turanicas ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʚʦʜʘʭ ʢʘʥʘʣʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʙʳʣʠ ʚʠʜʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʨʦʜʥʠʢʘʭ. ɺʠʜʳ Corbicula cor ʠ C. 

purpurea ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦ 1,1ï1,2 ʥʘ 1 ʤ2 ʚ ʢʘʤʝʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʳʭ ʙʠʦʪʦʧʘʭ 

ʩʪʘʨʪʦʚʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ. Corbiculina tibetensis ʠ C. ferghanensis ʠʤʝʶʪ ʧʦ 0,8ï2,4 ʨʘʩʩʝʷʥʥʳʭ 

ʙʠʦʪʦʧʦʚ ʥʘ 1 ʤ2 ʚ ʩʪʘʨʪʦʚʳʭ, ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʚʦʜʘʭ ʚʦʜʥʦʛʦ ʪʠʧʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Corbiculina tibetensis ʠ C. ferghanensis ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʳʯʥʳʤ ʚʠʜʘʤ 

ʵʚʨʠʙʠʦʥʪʦʚ ʚ ʢʘʥʘʣʴʥʳʭ ʙʠʦʪʦʧʘʭ, ʘ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ - ʢ ʩʪʝʥʦʙʠʦʥʪʘʤ. ʐʝʩʪʴ ʚʠʜʦʚ 

ʧʝʣʦʨʝʦʬʠʣʦʚ (Corbicula cor, S. purpure, Corbiculina tibetensis, C. ferghanensis, Sinanodonta 

gibba, S. orbicularis) hʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʥʘʣʝ ʂʘʥʠʤʝʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 86% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʤʦʣʣʶʩʢʦʚ. ʈʝʦʬʠʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ 1 ʚʠʜʘ (Colletopterum syreum 

sogdianum) (14%). ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʤʝʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʢʘʥʘʣʘ (2), ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ 

(4) ʠ ʠʣʘʭ (5). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ɸʤʫ-ɹʫʭʘʨʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ ʚʳʷʚʣʝʥʦ 10 ʚʠʜʦʚ 

ʤʦʣʣʶʩʢʦʚ ʠ 2 ʧʦʜʚʠʜʘ ʤʦʣʣʶʩʢʦʚ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 2 ʩʝʤʝʡʩʪʚʘʤ ʠ 4 ʨʦʜʘʤ. ɺ ʚʦʜʥʦʡ 

ʵʢʦʩʠʩʪʝʤʝ ʢʘʥʘʣʘ ʦʙʠʪʘʝʪ ʚ ʚʝʨʭʦʚʴʝ ð 11 ʚʠʜʦʚ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ð 8 ʚʠʜʦʚ, ʚ ʥʠʞʥʝʡ ð 4 

ʚʠʜʘ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʢʘʥʘʣʝ ʦʥʠ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʤʝʥʠʩʪʳʭ ʛʨʫʥʪʘʭ (2), 

ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ (5) ʠ ʠʣʘʭ (9).  

ʀʟʫʯʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 6 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʠ 1 ʧʦʜʚʠʜʘ ʤʦʣʣʶʩʢʦʚ ʚ ʢʘʥʘʣʝ ʂʘʥʠʤʝʭ 

ʠ ʚ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 2 ʩʝʤʝʡʩʪʚʘʤ ʠ 4 ʨʦʜʘʤ. ɺ 

ʙʠʦʪʦʧʘʭ ʚ ʩʪʘʨʪʦʚʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 7 ʚʠʜʦʚ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 4 ʠ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ 2. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʤʝʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʢʘʥʘʣʘ (2), ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ (4) ʠ ʠʣʘʭ 

(5). ʂʘʥʘʣʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʝʞʜʫ ʙʘʩʩʝʡʥʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʘʥʘʣʳ ʷʚʣʷʶʪʩʷ ʠʥʚʘʟʠʚʥʳʤ ʧʫʪʝʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ Unionidae ʠ Sorbiculidae ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ 

ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʥʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʦʮʝʥʦʢ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʫʥʠʢʘʣʴʥʦʩʪʠ ʚʩʝʡ 

ʦʟʝʨʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʙʦʨʦʢ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ 

ʜʘʥʥʳʭ WORLDLAKE. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ çʀʟʦʣʠʨʦʚʘʥʥʳʡ ʣʝʩè (Isolation Forest (iForest)). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ iForest ʢ ʚʳʙʦʨʢʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ, ʩʦʩʪʦʷʱʝʡ ʠʟ 738 ʦʙʲʝʢʪʦʚ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 43 ʘʥʦʤʘʣʴʥʳʭ ʚʦʜʦʝʤʘ. 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʠʪʦʛʦʚʦʛʦ ʥʘʙʦʨʘ ʦʟʝʨ ʥʘ ʧʨʝʜʤʝʪ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠʭ ʵʢʦʩʠʩʪʝʤ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʚʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʄʥʦʛʠʝ ʦʟʝʨʘ ʩ ʠʥʜʝʢʩʦʤ ʘʥʦʤʘʣʴʥʦʩʪʠ ʚʳʰʝ 60% ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʟʥʘʥʳ ʫʥʠʢʘʣʴʥʳʤʠ ʙʣʘʛʦʜʘʨʷ ʥʝʦʙʳʯʥʦʩʪʠ ʩʚʦʠʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʷʜ 

ʦʙʣʘʜʘʝʪ ʠ ʩʚʦʝʦʙʨʘʟʥʦʡ ʙʠʦʪʦʡ. ɺ ʘʥʦʤʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʧʦʧʘʣʠ ʪʘʢʠʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ 

ʦʟʝʨʘ, ʢʘʢ ʎʝʨʠʢ-ʂʝʣʴ, ʏʨʚʝʥʦ, ʉʘʣʜʘ, ʊʨʠʭʦʥʠʩ, ɺʝʛʦʨʠʪʠʩ, ʇʝʪʨʦʥ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʘʥʦʤʘʣʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʨʘʟʫ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʨʠʤʝʥʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʠʥʪʝʨʝʩʥʳʝ ʚʳʙʦʨʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʵʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʡ ʦʟʝʨʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʧʨʝʜʤʝʪ ʝʝ ʫʥʠʢʘʣʴʥʦʩʪʠ.  

 

Abstract. Improving the scientific foundations for the development and expansion of 

the network of specially protected natural areas requires the search for algorithms that could be used 

to identify unique ecosystems. Algorithmization of the anomaly identification process provides an 

opportunity not only to process large amounts of data but also leads to obtaining objective and 

comparable estimates. The purpose of this research is to identify the most optimal mechanisms for 

identifying anomalous values for the morphometric characteristics of karst lakes, which may 

indicate the uniqueness of the entire lake ecosystem. Within the framework of this article, the study 

was carried out based on a mathematical analysis of samples built for various characteristics based 

on the WORLDLAKE database. Statistical methods and the Isolation Forest (iForest) machine 

learning algorithm were used as methods of analysis. As a result of applying the iForest algorithm 

to a sample of morphometric parameters of karst lakes, consisting of 738 objects, 43 anomalous 

water bodies were identified. An expert assessment of the final set of lakes for the uniqueness of 

their ecosystems showed that the chosen method for identifying anomalous values is well suited for 

the task at hand. Many lakes with an anomaly index above 60% can be recognized as unique due to 

the unusualness of their abiotic characteristics; a number of them also have a peculiar biota. 

The anomalous objects included such well-known lakes as Tserik-Kolô, Crveno, Salda Lake, 

Trihonida, Vegoritida, Petron, etc. Moreover, for most of them, anomalies were detected for several 

parameters at once. Thus, the applied algorithm for identifying anomalous morphometric 

characteristics of lakes made it possible to obtain interesting samples for further expert analysis of 

the entire lake ecosystem for its uniqueness. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʝʨʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʫʥʠʢʘʣʴʥʳʝ ʦʟʝʨʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʘʥʦʤʘʣʠʡ, 

ʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ, ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʣʝʩ, ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ. 
 

Keywords: lake ecosystem, unique lakes, identification of anomalies, karst lakes, Isolated 

Forest, decision tree. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʦʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʦʙʦʩʥʦʚʘʥʠʷ ʫʥʠʢʘʣʴʥʦʩʪʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʦʟʝʨʘ) ʩ ʮʝʣʴʶ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʜʘʥʠʷ ʝʤʫ ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʜʦʩʪʠʛʣʦ ʩʪʦʣʴ ʟʥʘʯʠʤʳʭ ʤʘʩʰʪʘʙʦʚ, 

ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʠʟ ʥʠʭ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʟʘʢʨʝʧʣʝʥʠʷ 

ʟʘ ʥʠʤʠ ʨʝʞʠʤʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʦʭʨʘʥʳ 

ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ 

ʚʦʜʦʝʤʘ, ʥʦ ʠ ʩʣʦʞʥʦʩʪʴʶ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʝʛʦ ʵʢʦʩʠʩʪʝʤʳ. ʆʮʝʥʢʘ ʧʦʩʣʝʜʥʝʡ ʪʨʝʙʫʝʪ 

ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ, ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʟʝʨʘ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʡ ʦʮʝʥʢʝ [1], ʚ ʈʦʩʩʠʠ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʦʢʦʣʦ 3,8 ʤʣʥ. ʚʦʜʦʝʤʦʚ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʃʠʤʥʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʩʪʨʘʥʳ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʦʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ 

ʚʦʜʦʝʤʦʚ ï ʧʨʝʪʝʥʜʝʥʪʦʚ ʥʘ ʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ ð ʥʘ ʦʩʥʦʚʝ ʘʥʦʤʘʣʴʥʦʩʪʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ.  

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ [2], ʩʨʝʜʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʟʝʨʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, 

ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʙʠʦʪʠʯʝʩʢʠʝ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ï ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʧʦʣʝʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʦ ʠ ʩ 

ʧʦʤʦʱʴʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʥʘʤʠ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʧʦ ʦʟʝʨʘʤ ʤʠʨʘ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʣʠʯʥʳʭ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʝʨʚʠʯʥʘʷ ʦʮʝʥʢʘ ʦʟʝʨ ʥʘ ʧʨʝʜʤʝʪ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠʭ ʵʢʦʩʠʩʪʝʤ ʚʦʟʤʦʞʥʘ ʠʤʝʥʥʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʙʦʨʦʢ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɻʝʥʝʪʠʯʝʩʢʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʟʝʨʥʭr ʢʦʪʣʦʚʠʥ ʠ ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʠʭ ʧʨʦʮʝʩʩʳ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʣʠʤʥʦʩʠʩʪʝʤ [3, 4]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʨʘʙʦʪʝ [5], ʚ ʩʠʣʫ ʚʟʘʠʤʥʦʡ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʟʝʨʘʭ ʧʨʦʮʝʩʩʦʚ, ʝʩʣʠ ʚʦʜʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʦʪʣʠʯʥʘ ʦʪ 

ʦʩʪʘʣʴʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ, ʪʦ ʦʥʘ ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʠ ʧʦ 

ʨʷʜʫ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ. ʊʦ ʝʩʪʴ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʙʨʦʩʦʚ ʧʦ ʨʘʟʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʦʥʠ 

ʯʘʩʪʦ ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʥʘʯʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺ ʩʪʘʪʴʝ [2] ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʟʝʨ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʤʠ ʙʳʣʘ ʫʜʘʯʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚʦʜʥʳʡ 

ʦʙʲʝʢʪ ʢʘʢ ʧʨʝʪʝʥʜʝʥʪ ʥʘ ʟʚʘʥʠʝ çʫʥʠʢʘʣʴʥʦʛʦè. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʘʥʘʣʦʛʠʯʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʚʳʙʦʨʢʠ ʦʟʝʨ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʠʣʫ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʟʝʨ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʥʘʠʙʦʣʝʝ ʦʩʚʦʝʥʥʳʭ ʨʝʛʠʦʥʘʭ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʳ, ʢʨʘʡʥʝ 

ʫʷʟʚʠʤʳʝ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʫʞʝ ʠʤʝʝʪ ʦʭʨʘʥʥʳʡ 

ʩʪʘʪʫʩ. ʉʨʝʜʠ 1113 ʆʆʇʊ ʈʦʩʩʠʠ, ʚ ʢʦʪʦʨʳʭ ʦʟʝʨʘ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʦʭʨʘʥʳ, ʥʘ ʜʦʣʶ 

ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ ʧʨʠʭʦʜʠʪʩʷ 8%.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʦ 

ʦʧʠʩʘʥʠʝ ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ. ʇʦʢʘʟʘʥʦ ʯʪʦ, 

ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʚʳʷʚʣʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʢʘʢ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘʤʠ ʜʣʷ ʦʟʝʨ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʢʘʟʘʣʦʩʴ ʥʝʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ. ɼʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʦʟʝʨ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʩʷ ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ çʀʟʦʣʠʨʦʚʘʥʥʳʡ ʣʝʩè (Isolation Forest, ʜʘʣʝʝ iForest). ɺʳʷʚʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʘʥʦʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ ʩ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʦʡ. 

 

ʂʘʨʩʪʦʚʳʝ ʚʦʜʦʝʤʳ ʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʂ ʢʘʨʩʪʦʚʳʤ ʚʦʜʦʝʤʘʤ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʦʟʝʨʘ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʜʟʝʤʥʳʤʠ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʧʫʪʝʤ ʨʘʩʪʚʦʨʝʥʠʷ ʚʝʱʝʩʪʚ, ʚʳʥʦʩʘ ʪʦʥʢʠʭ ʯʘʩʪʠʮ ʠ ʧʦʷʚʣʝʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʧʫʩʪʦʪ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʜʦʡ. ʊʘʢʠʝ 

ʧʫʩʪʦʪʳ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʩʪʚʦʨʠʤʳʭ ʧʦʨʦʜʘʭ, ʪʘʢ ʠ ʚ 

ʧʦʢʨʳʚʘʶʱʠʝ ʠʭ (ʠʥʦʛʜʘ ï ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ) ʪʦʣʱʘʭ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʧʦʨʦʜ. ʏʘʱʝ ʚʩʝʛʦ 

ʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʠʤʝʶʪ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʦʢʨʫʛʣʫʶ, ʦʚʘʣʴʥʦ-ʚʳʪʷʥʫʪʫʶ ʠʣʠ ʣʦʧʘʩʪʥʫʶ 

ʬʦʨʤʫ. ɼʣʷ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʘ. ʌʦʨʤʳ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʢʦʥʫʩʦʦʙʨʘʟʥʦʡ ʜʦ ʧʦʣʫʩʬʝʨʠʯʝʩʢʦʡ [6] (ʧʦʢʘʟʘʪʝʣʴ ʝʤʢʦʩʪʠ ʢʦʥʫʩʘ ï 0,33, ʘ 

ʧʦʣʫʩʬʝʨʳ ï 0,67).  

ʂ ʢʘʨʩʪʦʚʳʤ ʢʦʪʣʦʚʠʥʘʤ, ʚ ʩʠʣʫ ʩʭʦʞʝʩʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʷʜ ʣʠʤʥʦʣʦʛʦʚ 

ʦʪʥʦʩʷʪ ʠ ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʜʦʡ ʫʛʣʫʙʣʝʥʠʷ ʚ ʟʝʤʣʝ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʟʦʥʘʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʘʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʧʣʘʩʪʦʚ ʣʴʜʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ. ʆʜʥʘʢʦ, ʚ 
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ʩʠʣʫ ʟʘʚʝʜʦʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʩʠʩʪʝʤ ʚ ʚʦʜʦʝʤʘʭ ʟʦʥʳ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʥʘʤʠ ʚ ʚʳʙʦʨʢʫ ʚʢʣʶʯʝʥʳ ʥʝ ʙʳʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ 

[7], ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ ʢʘʨʩʪʦʚʳʭ ʠ 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʦʟʝʨ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʝʥ. ɹ. ɹ. ɹʦʛʦʩʣʦʚʩʢʠʡ [8] ʩʯʠʪʘʣ, ʯʪʦ ʧʦ ʜʝʡʩʪʚʫʶʱʝʤʫ 

ʬʘʢʪʦʨʫ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ ʚʦʜʦʝʤʳ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʣʝʜʥʠʢʦʚʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʥʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʚʦʜʦʝʤʳ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʢʘʨʩʪʦʚʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʠʭ ʵʢʦʩʠʩʪʝʤʳ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ 

ʩʭʦʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ.  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʟʝʨʘ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʶʪ ʦʙʰʠʨʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʆʥʝʞʩʢʦ-ɼʚʠʥʩʢʦʤ ʚʦʜʦʨʘʟʜʝʣʝ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ, 

ʦʩʦʙʝʥʥʦ ʚ ʇʦʚʦʣʞʴʝ, ʥʘ ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ; ʠʭ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʧʣʦʩʢʠʭ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʦ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ. ʅʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʢʘʨʩʪʦʚʳʝ ʚʦʜʦʝʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ï ʥʘ 

ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʖʞʥʦʤ ʋʨʘʣʝ ʠ ʇʨʠʫʨʘʣʴʝ, ʚ ʇʨʠʘʥʛʘʨʴʝ. ɺ ʟʘʨʫʙʝʞʥʦʡ ɽʚʨʦʧʝ 

ʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ɹʘʣʢʘʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, ʦʜʥʘʢʦ ʥʝʙʦʣʴʰʠʝ 

ʛʨʫʧʧʳ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ɽʚʨʦʧʳ. ʉʦʛʣʘʩʥʦ ʥʝʜʘʚʥʠʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ 

ʦʮʝʥʢʘʤ, 21,6% ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ ʚ ɽʚʨʦʧʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ [9]. 

ʂʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʝʱʝ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʤʠʨʘ. ɺ ʟʘʨʫʙʝʞʥʦʡ ɸʟʠʠ ʦʥʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʄʘʣʘʷ ɸʟʠʷ, ʥʘ ɹʦʣʴʰʦʤ ʠ ʄʘʣʦʤ ʂʘʚʢʘʟʝ, ʘ 

ʪʘʢʞʝ, ʝʜʠʥʠʯʥʳʝ ʚʦʜʦʝʤʳ ð ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʖʞʥʦʡ, ʖʛʦ-ɺʦʩʪʦʯʥʦʡ, ɺʦʩʪʦʯʥʦʡ ʠ 

ʉʨʝʜʥʝʡ ɸʟʠʠ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʦʙʠʣʠʝ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʦ ʌʣʦʨʠʜʝ, 

ʖʢʘʪʘʥʝ ʠ ʚ ʂʦʨʜʠʣʴʝʨʘʭ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʠʤʝʶʱʠʤʠʩʷ ʫ 

ʥʘʩ ʙʘʟʦʡ ʜʘʥʥʳʭ (ʜʘʣʝʝ ɹɼ). ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ ʦʭʚʘʪʳʚʘʶʪ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ 

ʤʠʨʘ, ʦʜʥʘʢʦ ʧʦ ʈʦʩʩʠʠ ʦʥʠ ʚʢʣʶʯʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʦʜʦʝʤʳ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʢʘʨʩʪʦʚʦʝ. ʀʟʥʘʯʘʣʴʥʦ ɹɼ ʚʢʣʶʯʘʣʘ ʪʦʣʴʢʦ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠ 

ʠʟʤʝʨʝʥʥʳʝ ʚʦʜʦʝʤʳ, ʧʦ ʚʩʝʤ ʢʘʨʩʪʦʚʳʤ ʦʟʝʨʘʤ ʤʳ ʩʦʯʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʜʦʧʦʣʥʠʪʴ ʝʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʥʠʤʢʦʚ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ, ʦʧʠʨʘʣʩʷ 

ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʝʨ (ʊʘʙʣʠʮʘ 1). ɼʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʘʥʦʤʘʣʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʫʢʘʟʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ 

ʚ ʊʘʙʣʠʮʝ 2. ɺʳʙʦʨʢʘ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ ʩʦʩʪʦʷʣʘ ʠʟ 738 ʦʙʲʝʢʪʦʚ, ʦʜʥʘʢʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʠʤʝʣʠ 

ʧʦʣʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ (ʥʝʢʦʪʦʨʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ). 

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʣʠʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʚʳʙʦʨʢʝ ʩʦʜʝʨʞʠʪʩʷ ʧʦ ʧʘʨʘʤʝʪʨʫ C 

(ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʦʟʝʨʘ) ʠ ʩʦʩʪʘʚʣʷʝʪ 248 ʦʟʝʨʦ. ʄʘʢʩʠʤʘʣʴʥʦʝ ð ʜʣʷ ʜʣʠʥʳ L, ʰʠʨʠʥʳ 

W, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʞʘʪʠʷ ks, ʧʦʢʘʟʘʪʝʣʷ ʫʜʣʠʥʝʥʥʦʩʪʠ 1/ks ð 738 ʦʙʲʝʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʜʣʷ ʣʶʙʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʨʘʟʤʝʨʫ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ.  
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ʊʘʙʣʠʮʘ 1 

ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ, ʉʆɼɽʈɾɸʑʀɽʉʗ ɺ ɹɼ WORDLAKE 

 

ʆʙʦʟʥʘʯʝʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

L ɼʣʠʥʘ ʦʟʝʨʘ (ʢʤ) 

W ʐʠʨʠʥʘ ʦʟʝʨʘ (ʢʤ) 

S ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʦʟʝʨʘ (ʢʤ2) 

ǎ ɼʣʠʥʘ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʦʟʝʨʘ (ʢʤ) 

Havg ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʦʟʝʨʘ (ʤ) 

Hmax ʄʘʢʩʠʤʘʣʴʥʘ ʛʣʫʙʠʥʘ ʦʟʝʨʘ (ʤ) 

V ʆʙʝ̡ʤ ʦʟʝʨʘ (ʢʤ3) 

C ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ (ʢʤ2) 

ks 
ʂʦʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ ʟʝʨʢʘʣʘ ʦʟʝʨʘ: 

s

W
k

L
=  

1/ks ʇʦʢʘʟʘʪʝʣʴ ʫʜʣʠʥʝʥʥʦʩʪʠ, ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʞʘʪʠʷ k 

c 
ʂʦʵʬʬʠʮʠʝʥʪ ʬʦʨʤʳ ʦʟʝʨʥʦʡ ʢʦʪʣʦʚʠʥʳ (ʢʦʵʬʬʠʮʠʝʥʪ ʝʤʢʦʩʪʠ) 

avg

max

H
c

H
=  

H*
avg ɹʝʟʨʘʟʤʝʨʥʘʷ ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ 

740avgH =  ʤ) 
avg

avg

avgB

H
H

H

* =   

H*
max ɹʝʟʨʘʟʤʝʨʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʝ ʦʟʝʨʘ 

ɹʘʡʢʘʣ 1650maxH =  ʤ) 
max

max

max B

H
H

H

* =   

S* ɹʝʟʨʘʟʤʝʨʥʘʷ ʧʣʦʱʘʜʴ ʦʟʝʨʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʱʘʜʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

53 86 10KSS ,= Ö  ʢʤ2) 

KS

S
S

S

*=   

V* 
ɹʝʟʨʘʟʤʝʨʥʳʡ ʦʙʲʝʤ ʦʟʝʨʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʤʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

57 87 10KSV ,= Ö  

ʢʤ3) 

KS

V
V

V

*=   

H**  ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʤʘʩʰʪʘʙʦʤ ʠ ʧʣʦʱʘʜʴʶ ʟʝʨʢʘʣʘ 
310 maxH

H
S

** -=   

avg

S

H
 

ʇʦʢʘʟʘʪʝʣʴ ʦʪʢʨʳʪʦʩʪʠ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʧʣʦʱʘʜʠ ʦʟʝʨʘ ʢ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ 

Ŭ 

ʂʦʵʬʬʠʮʠʝʥʪ çʛʣʫʙʠʥʥʦʩʪʠè ʦʟʝʨʘ 1 3

avg

/

H

S
a=   

ű ʐʠʨʦʪʘ (ʚ ʛʨʘʜʫʩʘʭ) 

ɚ ɼʦʣʛʦʪʘ (ʚ ʛʨʘʜʫʩʘʭ) 

Zasl ɺʳʩʦʪʘ ʦʟʝʨʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʤ) 

N ʂʦʣʠʯʝʩʪʚʦ ʚʘʣʠʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʚʳʙʦʨʢʝ 
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ɸʥʘʣʠʟ ʊʘʙʣʠʮʳ 2 ʠ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʣʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʟʝʨ [2], 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʢʘʨʩʪʦʚʳʭ ʚʦʜʦʝʤʦʚ ʩʨʝʜʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʦʨʤʳ ʦʟʝʨʥʦʡ ʢʦʪʣʦʚʠʥʳ, ʨʘʚʥʦʝ 

0,481, ʛʦʚʦʨʠʪ, ʯʪʦ ʪʘʢʠʝ ʦʟʝʨʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʤʝʶʪ ʧʘʨʘʙʦʣʦʠʜʥʫʶ ʬʦʨʤʫ ʢʦʪʣʦʚʠʥʳ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʦʨʤʳ ʟʝʨʢʘʣʘ ʦʟʝʨʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʢʘʟʘʪʝʣʴ ʫʜʣʠʥʝʥʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ 

[10], ʜʣʷ ʚʦʜʦʝʤʦʚ ʩ ʬʦʨʤʦʡ ʟʝʨʢʘʣʘ, ʙʣʠʟʢʦʡ ʢ ʦʢʨʫʛʣʦʡ, ʧʦʢʘʟʘʪʝʣʴ ʫʜʣʠʥʝʥʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 1,5ï3,0. ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʜʣʠʥʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʪʷʛʠʚʘʥʠʶ ʬʦʨʤʳ 

ʟʝʨʢʘʣʘ ʦʟʝʨʘ. ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʪʘʢ ʢʘʢ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʭ ʧʦʢʘʟʘʪʝʣʷ ʫʜʣʠʥʝʥʥʦʩʪʠ 1/ks=2,306, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ 

ʠ ʦʟʝʨʘ ʩ ʩʠʣʴʥʦ ʚʳʪʷʥʫʪʦʡ ʵʣʣʠʧʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʦʡ ʟʝʨʢʘʣʘ (ʤʘʢʩʠʤʘʣʴʥʦʝ 1/ks=11,47). ʊʦ 

ʝʩʪʴ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʟʝʨ ʢʘʨʩʪʦʚʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ, ʥʝʛʣʫʙʦʢʠʝ ʦʟʝʨʥʳʝ 

ʢʦʪʣʦʚʠʥʳ ʧʘʨʘʙʦʣʦʠʜʥʦʡ ʠʣʠ ʢʦʥʫʩʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʚʳʙʦʨʝ ʢʨʠʪʝʨʠʝʚ 

ʦʙʨʘʙʦʪʢʠ ʚʳʙʨʦʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚʠʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʬʦʨʤʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʥʘ ʠʟ ʊʘʙʣʠʮʳ 2. ʇʦʩʢʦʣʴʢʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʳʙʨʦʩʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʨʠʙʣʠʞʝʥʥʦʩʪʠ ʢ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʟʥʘʯʝʥʠʡ ʵʢʩʮʝʩʩʘ (E), ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʊʘʙʣʠʮʝ 2, ʜʣʷ ʚʩʝʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʝʝʪ çʦʩʪʨʦʚʝʨʰʠʥʥʳʡè ʚʠʜ, ʧʦ ʢʨʘʷʤ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ 

ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʡ, ʯʝʤ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ī3ÒEÒ3 

(ʜʣʷ ʤʷʛʢʦʛʦ ʢʨʠʪʝʨʠʷ) ʠʣʠ ī1ÒEÒ1 (ʜʣʷ ʞʝʩʪʢʦʛʦ). ɿʥʘʯʝʥʠʷ ʘʩʠʤʤʝʪʨʠʠ (A) ʜʣʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣʴʥʦ 

ʩʜʚʠʥʫʪʦ ʚ ʩʪʦʨʦʥʫ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ, ʪ. ʝ. ʠʤʝʝʪ ʩʠʣʴʥʫʶ ʣʝʚʫʶ ʘʩʠʤʤʝʪʨʠʶ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʤʢʦʩʪʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɹʦʣʝʝ ʪʦʯʥʘʷ ʧʨʦʚʝʨʢʘ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʂʦʣʤʘʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ (p=0,05), ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ. ʇʨʠʚʝʩʪʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʚʠʜʫ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʦʢʩʘ-ʂʦʢʩʘ [11], ʯʪʦ ʙʳʣʦ 

ʚʦʟʤʦʞʥʦ ʜʣʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʟʝʨ [2], ʜʣʷ ʢʘʨʩʪʦʚʳʭ ʚʦʜʦʝʤʦʚ ʥʝ ʫʜʘʣʦʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʳʙʦʨʢʦʡ ʧʦ ʢʘʨʩʪʦʚʳʤ ʦʟʝʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʙʨʦʩʦʚ ʚ ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʇʦʜʙʦʨ ʜʨʫʛʠʭ ʬʦʨʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʠ ɺʝʡʙʫʣʘ) ʢ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ ʥʝ ʧʦʢʘʟʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʧʦʠʩʢʘ ʚʳʙʨʦʩʦʚ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʢʘʟʘʣʦʩʴ ʥʝʦʧʪʠʤʘʣʴʥʳʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʧʦʠʩʢʘ ʚʳʙʨʦʩʦʚ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ iForest, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʪʝʦʨʠʠ ʛʨʘʬʦʚ. ɸʣʛʦʨʠʪʤ iForest ʧʨʝʜʣʦʞʝʥ ʚ 

2008 ʛ. Fei Tony Liu, Kai Ming Ting, and Zhi-Hua Zhou [12ï14]. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʥʘʨʫʞʝʥʠʶ 

ʘʥʦʤʘʣʠʡ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʟʦʣʷʮʠʠ ʵʢʟʝʤʧʣʷʨʦʚ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʟʝʨ) ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ 

ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʤʝʨʳ ʨʘʩʩʪʦʷʥʠʡ ʠʣʠ ʧʣʦʪʥʦʩʪʠ (ʪʘʢʠʭ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʄʘʭʘʣʘʥʦʙʠʩʘ ʠʣʠ 

ʤʝʪʦʜ k-ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ). ʄʝʪʦʜ iForest ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʚʦʡʩʪʚʘʭ ʘʥʦʤʘʣʠʡ:  

1) ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʩʝʛʜʘ ʤʘʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʦʤ ʚʳʙʦʨʢʠ;  

2) ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʘʥʦʤʘʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚʩʝʛʜʘ ʨʘʟʥʦʦʙʨʘʟʥʦ ʠ ʨʝʟʢʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʳʭ.  

ʄʝʪʦʜ iForest ʦʩʥʦʚʘʥ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʥʝʩʢʦʣʴʢʠʭ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ 

ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʙʠʥʘʨʥʳʭ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ (ʠʣʠ ʜʝʨʝʚʴʝʚ ʠʟʦʣʷʮʠʠ, Isolation Tree, 

ʜʘʣʝʝ iTree), ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʘʥʩʘʤʙʣʴ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬ ʪʘʢʦʡ, ʯʪʦ: ʤʝʞʜʫ ʣʶʙʦʡ ʧʘʨʦʡ ʚʝʨʰʠʥ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ 

ʤʘʨʰʨʫʪ, ʠ ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠ ʦʜʥʦʛʦ ʮʠʢʣʘ. ʊ.ʝ. ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʚʷʟʥʳʤ 

ʘʮʠʢʣʠʯʝʩʢʠʤ ʛʨʘʬʦʤ.  

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʥʩʘʤʙʣʷ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ. 

ɼʝʨʝʚʦ ʩʦʩʪʦʠʪ ʠʟ çʣʠʩʪʴʝʚè (ʢʦʥʮʝʚʳʝ ʫʟʣʳ), çʚʝʪʦʢè (ʨʝʙʨʘ ʛʨʘʬʘ), ʫʟʣʦʚ ʚʝʪʚʣʝʥʠʷ 

(ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʫʟʣʦʚ) ʠ ʠʥʦʛʜʘ çʢʦʨʥʷè. ɺ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ çʣʠʩʪʴʷè ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ, ʘ ʧʨʠʟʥʘʢʠ, ʦʪ ʢʦʪʦʨʳʭ ʦʥʘ ʟʘʚʠʩʠʪ, - ʨʝʙʨʘ, çʢʦʨʝʥʴè ʦʧʠʩʳʚʘʝʪ 

ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠʟʥʘʢʦʚ. ɼʚʠʞʝʥʠʝ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪ çʢʦʨʥʷè ʢ 

çʣʠʩʪʴʷʤè. 

ɼʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (iTree). ʇʫʩʪʴ T ð ʫʟʝʣ ʜʝʨʝʚʘ, ʪʘʢʦʡ ʯʪʦ 

T ð ʣʠʙʦ ʢʦʥʮʝʚʦʡ ʫʟʝʣ ʙʝʟ ʜʦʯʝʨʥʠʭ ʫʟʣʦʚ, ʣʠʙʦ ʚʥʫʪʨʝʥʥʠʡ ʫʟʝʣ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ 

ʜʚʫʤʷ ʜʦʯʝʨʥʠʤʠ ʫʟʣʘʤʠ (Tl, Tr). ɼʝʨʝʚʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʜʝʨʝʚʦ, ʯʪʦ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʥʘ ʫʟʣʝ T ʩʦʩʪʦʠʪ ʠʟ ʘʪʨʠʙʫʪʘ q ʠ ʟʥʘʯʝʥʠʷ ʨʘʟʜʝʣʝʥʠʷ p, ʪʘʢ ʯʪʦ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʷ q<p ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʭʦʜ ʣʠʙʦ ʢ Tl ʣʠʙʦ ʢ Tr.  

ʀʟʦʣʷʮʠʦʥʥʦʝ ʜʝʨʝʚʦ ʩʪʨʦʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʫʩʪʴ X={x1, ... xn} ð ʥʘʙʦʨ 

ʜʘʥʥʳʭ ʠʟ n ʪʦʯʝʢ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚʘʨʠʘʮʠʦʥʥʳʭ ʘʪʨʠʙʫʪʦʚ d. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ iTree 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʚʳʙʦʨʢʘ ʠʟ ɣ-ʵʢʟʝʤʧʣʷʨʦʚ, ʪʘʢʠʭ ʯʪʦ XǋṒ X. Xǋ ʜʝʣʠʪʩʷ ʨʝʢʫʨʩʠʚʥʦ, 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʪʩʷ ʘʪʨʠʙʫʪ q ʠ ʟʥʘʯʝʥʠʝ ʨʘʟʜʝʣʝʥʠʷ p ʧʦʢʘ: 1) ʫʟʝʣ ʠʤʝʝʪ ʪʦʣʴʢʦ 

ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʠʣʠ 2) ʚʩʝ ʜʘʥʥʳʝ ʥʘ ʫʟʣʝ ʥʝ ʧʨʠʥʠʤʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʝ. iTree 

ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʚʳʨʦʩʰʠʤ ʝʩʣʠ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʨʘʟʥʳʝ ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʟʦʣʠʨʦʚʘʥ ʦʪ 

çʣʠʩʪʘè. ʇʦʣʥʦʝ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ ʠʤʝʝʪ ɣ ð ʚʥʝʰʥʠʭ, ɣ-1 ð ʚʥʫʪʨʝʥʥʠʭ ʠ 2ɣ-1 ð ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʫʟʣʦʚ. ɸʥʦʤʘʣʠʝʡ ʧʨʠʟʥʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦ ʠʟʦʣʠʨʦʚʘʪʴ. 

 
ʈʠʩʫʥʦʢ. ʉʪʨʫʢʪʫʨʘ ʘʥʩʘʤʙʣʷ ʨʝʰʘʶʱʠʭ ʜʝʨʝʚʴʝʚ. ʆʙʦʟʥʘʯʝʥʠʷ: ʢʚʘʜʨʘʪʳ ð ʫʟʣʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʢʨʫʞʢʠ ð ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʫʟʣʳ, ʪʨʝʫʛʦʣʴʥʠʢʠ ð ʢʦʥʮʝʚʳʝ ʫʟʣʳ 

 

ʄʝʨʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʠʟʦʣʷʮʠʠ ʵʢʟʝʤʧʣʷʨʘ ʩʯʠʪʘʶʪ ʜʣʠʥʫ ʧʫʪʠ ʦʪ çʢʦʨʥʷè ʜʦ 

çʣʠʩʪʘè. ʀʣʠ ʙʦʣʝʝ ʚ ʩʪʨʦʛʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ: ʜʣʠʥʦʡ ʧʫʪʠ h(x) ʪʦʯʢʠ ʜʘʥʥʳʭ x 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʝʙʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʫʪʠ ʧʦ ʜʝʨʝʚʫ ʨʝʰʝʥʠʡ ʦʪ ʢʦʨʥʝʚʦʛʦ ʫʟʣʘ ʜʦ 

ʚʥʝʰʥʝʛʦ ʫʟʣʘ. ɽʩʣʠ ʜʣʠʥʘ ʧʫʪʠ h(x) ʢʦʨʦʪʢʘʷ, ʪʦ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʠʟʦʣʷʮʠʠ ʚʳʩʦʢʘʷ, ʪ.ʝ. 

ʵʢʟʝʤʧʣʷʨ ʩ ʤʠʥʠʤʘʣʴʥʳʤ h(x) ̫ ʚʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʳʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʝʯʥʳʡ ʫʟʝʣ (ʣʠʩʪ) 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʥʘ ʈʠʩʫʥʢʝ ʷʚʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʳʤ. 

ʆʮʝʥʢʘ ʘʥʦʤʘʣʠʡ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʦʩʥʦʚʘʥʘ ʥʘ h(x). ʆʜʥʘʢʦ, ʨʘʩʯʝʪ ʜʣʠʥʳ 

ʧʫʪʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ iTree, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʧʦʨʷʜʦʢ log ɣ, ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚʳʩʦʪʳ, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʣʠʥʝʡʥʦʤ 

ʧʦʨʷʜʢʝ ɣ. ʇʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʥʘʧʨʷʤʫʶ ʩʨʘʚʥʠʪʴ h(x) ʜʣʷ ʧʦʜʚʳʙʦʨʦʢ ʨʘʟʣʠʯʥʦʛʦ 
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ʟʥʘʯʝʥʠʷ. ɼʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʮʝʥʢʘ ʩʨʝʜʥʝʛʦ h(x) ʚʟʷʪʘʷ ʘʥʘʣʦʛʠʯʥʦ 

ʥʝʫʜʘʯʥʦʤʫ ʧʦʠʩʢʫ ʚʥʝʰʥʠʭ ʫʟʣʦʚ ʚ ʜʚʦʠʯʥʦʤ ʜʝʨʝʚʝ ʧʦʠʩʢʘ [15]. ʉʦʛʣʘʩʥʦ ʥʝʤʫ ʩʨʝʜʥʷʷ 

ʜʣʠʥʘ ʥʝʫʜʘʯʥʳʭ ʧʦʠʩʢʦʚ ʚ ʜʚʦʠʯʥʦʤ ʜʝʨʝʚʝ ʧʦʠʩʢʘ ʠʤʝʝʪ ʚʠʜ: 
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y y
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- - - >ë
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ʛʜʝ H(i) ð ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʯʠʩʣʦ, ʨʘʚʥʦʝ ln(i)+ɔ, ʛʜʝ ɔ ð ʧʦʩʪʦʷʥʥʘʷ ʕʡʣʝʨʘ. ʊʦʛʜʘ 

ʦʮʝʥʢʘ ʘʥʦʤʘʣʴʥʦʩʪʠ ʵʢʟʝʤʧʣʷʨʘ x ʠʤʝʝʪ ʚʠʜ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʠʥʜʝʢʩ ʘʥʦʤʘʣʴʥʦʩʪʠè): 

 
( ( ))
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=   
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ʛʜʝ E(h(x)) ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ h(x) ʠʟ ʘʥʩʘʤʙʣʷ iTree. ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʜʝʣʴʥʳʝ ʩʣʫʯʘʠ 

ʦʮʝʥʢʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʵʢʟʝʤʧʣʷʨʘ ʩʦʛʣʘʩʥʦ (1): 

1. ɽʩʣʠ E(h(x))Ÿ0, ʪʦ sŸ1  

2. ɽʩʣʠ E(h(x))Ÿɣ-1, ʪʦ sŸ0  

3. ɽʩʣʠ E(h(x))Ÿc(ɣ), ʪʦ sŸ0,5 

 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʧʨʠʟʥʘʥʠʷ ʵʢʟʝʤʧʣʷʨʘ ʘʥʦʤʘʣʴʥʳʤ: 

1. ɽʩʣʠ sŸ1, ʪʦ ʪʘʢʦʡ ʵʢʟʝʤʧʣʷʨ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʧʨʠʟʥʘʪʴ ʘʥʦʤʘʣʴʥʳʤ, 

2. ɽʩʣʠ s<<0,5, ʪʦ ʪʘʢʦʡ ʵʢʟʝʤʧʣʷʨ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʦʨʤʘʣʴʥʳʤ, 

3. ɽʩʣʠ ʦʮʝʥʢʘ ʘʥʦʤʘʣʴʥʦʩʪʠ ʜʘʝʪ ʜʣʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ så0,5, ʪʦ ʚʳʙʦʨʢʘ ʥʝ ʠʤʝʝʪ 

ʘʥʦʤʘʣʠʡ. 

Liu F. T., Ting K. M., Zhou Z. H. ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ ʥʘʰʣʠ, ʯʪʦ ʨʘʟʤʝʨʘ ʧʦʜʚʳʙʦʨʢʠ 

ɣ=28=256 ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. ɺ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʢʘʢ ʨʘʟʤʝʨ ʧʦʜʚʳʙʦʨʢʠ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʠʡ ʠ ʜʦʩʪʠʛʘʝʪ 

ʩʚʦʝʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʨʘʟʤʝʨʝ 28 ʠ ʥʝʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʨʘʟʤʝʨʘ [14].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʦʠʩʢʝ ʘʥʦʤʘʣʠʡ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ iForest ʚ ʚʳʙʦʨʢʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ ʨʘʟʤʝʨ ʧʦʜʚʳʙʦʢʠ ɣ ʨʘʚʥʷʣʩʷ 256. ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʥʦʤʘʣʠʡ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ ʪʦʣʴʢʦ ʨʘʟʤʝʨʦʤ ʚʳʙʦʨʢʠ, ʪ. ʝ. 738 ʵʢʟʝʤʧʣʷʨʘʤʠ. 

ʇʦʩʢʦʣʴʢʫ ʚʳʙʦʨʢʘ ʠʤʝʝʪ ʧʨʦʧʫʩʢʠ ʜʘʥʥʳʭ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʪʦʯʥʳʤ ʟʥʘʯʝʥʠʷʤʠ, 

ʘʥʦʤʘʣʴʥʳʤʠ ʧʨʠʟʥʘʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʩ s>0,6. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʧʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʠʡ ʧʦʢʘʟʘʥʳ ʚ ʊʘʙʣʠʮʝ 3.  

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʦʟʝʨʘ ʩ ʘʥʦʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʙʦʣʝʝ ʯʝʤ ʫ ʜʚʫʭ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
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ʊʘʙʣʠʮʘ 3 

ʆɿɽʈɸ ʉ ɸʅʆʄɸʃʀʗʄʀ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ, ɺʓʗɺʃɽʅʅʓʍ ʅɸ 

ʆʉʅʆɺɽ ʄɽʊʆɼɸ IFOREST 
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44012 Beyĸehir (Kiriligol) ɹʝʡʰʝʭʠʨ  ʊʫʨʮʠʷ 82,94% 8 

21369 Kush-Murun ʂʫʰʤʫʨʫʥ ʂʘʟʘʭʩʪʘʥ 81,39% 9 

13772 Tsrveno (Crveno) ʏʨʚʝʥʦ (ʂʨʘʩʥʦʝ) ʍʦʨʚʘʪʠʷ 81,14% 7 

53083 Salda Lake ʉʘʣʜʘ ʊʫʨʮʠʷ 79,20% 11 

31493 Dukhovoye ɼʫʭʦʚʦʝ ʈʦʩʩʠʷ 78,83% 3 

30650 Bisericii ɹʠʩʝʨʠʯʠ ʈʫʤʳʥʠʷ 78,71% 5 

53064 Tserik-Kol' ʎʝʨʠʢ-ʂʝʣʴ (ʅʠʞʥʝʝ 

ɻʦʣʫʙʦʝ)  

ʈʦʩʩʠʷ 78,60% 6 

16 Band-i-Haibat ʍʘʡʙʘʪ ɸʬʛʘʥʠʩʪʘʥ 78,60% 6 

5174 Livanjsko polje ɹʫʰʢʦ ɹʣʘʪʦ ɹʦʩʥʠʷ ʠ 

ɻʝʨʮʝʛʦʚʠʥʘ 

78,31% 9 

24905 Sumiyn nuur ʉʫʤʠʡʥʫʫʨ ʄʦʥʛʦʣʠʷ 77,75% 6 

46205 George ɼʞʦʨʜʞ ʉʐɸ 74,96% 5 

18443 Parishan ʇʘʨʠʰʘʥ ʀʨʘʥ 74,95% 8 

17594 Vegoritida ɺʝʛʦʨʠʪʠʩ ɻʨʝʮʠʷ 72,80% 10 

46049 Crescent ʂʨʝʩʝʥʪ  ʉʐɸ 72,60% 9 

17352 Spiekeroog ʉʧʠʢʝʨʫʛ ɻʝʨʤʘʥʠʷ 72,41% 4 

15463 Girotte ɾʠʨʦʪʪ ʌʨʘʥʮʠʷ 72,36% 5 

46831 Tsala Apopka ʊʩʘʣʘ ɸʧʦʢʘ ʉʐɸ 71,52% 3 

17589 Trihonida ʊʨʠʭʦʥʠʩ ɻʨʝʮʠʷ 71,41% 7 

30647 Baia Verde I ɹʘʷ ɺʝʨʜʝ I ʈʫʤʳʥʠʷ 71,36% 2 

39734 Uguy ʋʛʫʡ ʈʦʩʩʠʷ 71,24% 6 

1311 Luner See ʃʫʥʝʨʟʝʝ ɸʚʩʪʨʠʷ 70,87% 5 

30649 Baia Verde III ɹʘʷ ɺʝʨʜʝ III ʈʫʤʳʥʠʷ 70,51% 2 

39744 Yarkul' ʗʨʢʫʣʴ ʈʦʩʩʠʷ 70,37% 6 

18294 Danau Anggi Giti ɼʘʥʘʫ ɸʥʛʛʠ ɻʠʪʠ  ʀʥʜʦʥʝʟʠʷ 69,77% 9 

18293 Danau Anggi Gigi ɼʘʥʘʫ ɸʥʛʛʠ ɻʠʛʠ ʀʥʜʦʥʝʟʠʷ 69,59% 7 

13731 Vransko ɺʨʘʥʩʢʦ ʍʦʨʚʘʪʠʷ 69,38% 6 

17585 Limni Tsivlou ʎʠʚʣʦʩ ɻʨʝʮʠʷ 69,22% 5 

43458 Murtensee ʄʶʪʝʥʟʝʝ ʐʚʝʡʮʘʨʠʷ 68,35% 7 

15532 Mont Cenis ʄʦʥ-ʉʝʥʠ ʌʨʘʥʮʠʷ/ʀʪʘʣʠʷ 67,56% 2 

46331 Jackson ɼʞʵʢʩʦʥ ʉʐɸ 67,55% 5 

17588 Ozeros ʆʟʝʨʦʩ ɻʨʝʮʠʷ 67,40% 3 

44007 Karaviran ʂʘʨʘʚʠʨʘʥ ʊʫʨʮʠʷ 67,21% 7 

39922 Chusovskoye ʏʫʩʦʚʩʢʦʝ ʈʦʩʩʠʷ 66,88% 4 

45345 Chandler ʏʘʥʜʣʝʨ ʉʐɸ 65,45% 2 

53150 Svitiaz  ʉʚʠʪʷʟʴ ʋʢʨʘʠʥʘ 65,36% 8 

46305 Iamonia ʏʤʦʥʠʷ ʉʐɸ 65,25% 5 

46864 Weir ɺʝʡʨ ʉʐɸ 65,20% 5 
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31697 Kaldy ʂʘʣʜʳ ʈʦʩʩʠʷ 65,17% 3 

175941 Petron ʇʝʪʨʦʥ ɻʨʝʮʠʷ 64,97% 4 

30648 Baia Verde II ɹʘʷ ɺʝʨʜʝ II ʈʫʤʳʥʠʷ 64,73% 2 

17402 Arendsee ɸʨʝʥʜʟʝʝ ɻʝʨʤʘʥʠʷ 64,57% 4 

40790 Serebryanka ʉʝʨʝʙʨʷʥʢʘ  ʈʦʩʩʠʷ 62,19% 2 

19 Band-i-Paner ʇʘʥʠʨ ɸʬʛʘʥʠʩʪʘʥ 61,17% 4 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3 ʘʥʦʤʘʣʠʷʤʠ ʙʳʣʦ ʧʨʠʟʥʘʥʦ 43 ʦʟʝʨʘ. ɼʣʷ ʚʩʝʭ ʚʦʜʦʝʤʦʚ 

ʚʳʙʨʦʩʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʣʫʙʠʥʫ 

(ʩʨʝʜʥʷʷ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʫʙʠʥʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʦʨʤʳ). ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʦʪ 1 ʜʦ 23 ʦʟʝʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ) ʩ ʠʥʜʝʢʩʘʤʠ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʪ 60,01% ʜʦ 67,57% ʪʦʣʴʢʦ ʧʦ 

ʦʜʥʦʤʫ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʢʦʪʦʨʳʝ ʥʝ ʚʦʰʣʠ ʚ ʚʳʙʦʨʢʫ ʊʘʙʣʠʮʳ 3.  

 

ʆʙʩʫʞʜʝʥʠʝ 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʦʟʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʥʝʛʦ ʧʦʧʘʣʠ ʤʥʦʛʠʝ 

ʚʦʜʦʝʤʳ, ʠʥʪʝʨʝʩʥʳʝ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤʠ ʘʥʦʤʘʣʴʥʳʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʦ ʠ ʦʙʣʘʜʘʶʱʠʝ ʫʥʠʢʘʣʴʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ. ʇʦʩʣʝʜʥʝʝ, ʦʪʯʘʩʪʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʩʚʦʝʦʙʨʘʟʠʝʤ ʩʪʨʦʝʥʠʷ ʠʭ ʢʦʪʣʦʚʠʥ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʠʪʘʥʠʷ ʦʟʝʨʘ. 

ʉʨʝʜʠ ʚʦʜʦʝʤʦʚ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ï ʦʟ. ʏʨʚʝʥʦ, ʎʝʨʠʢ-

ʂʝʣʴ, ʉʘʣʜʘ, ʍʘʡʙʘʪ, ɾʠʨʦʪ ʠ ʜʨ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʘʤʳʤ ʛʣʫʙʦʢʠʤ ʢʘʨʩʪʦʚʳʤ ʦʟʝʨʦʤ ʩʯʠʪʘʝʪʩʷ ʏʨʚʝʥʦ (ʂʨʘʩʥʦʝ), ʦʜʥʦ ʠʟ 

ʀʤʦʪʩʢʠʭ ʦʟʝʨ ʍʦʨʚʘʪʠʠ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʦʛʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 287 ʤ [16]. ʆʟʝʨʦ ʣʝʞʠʪ ʚ ʛʣʫʙʦʢʦʡ 

ʢʘʨʩʪʦʚʦʡ ʚʦʨʦʥʢʝ, ʠʤʝʶʱʝʡ ʛʣʫʙʠʥʫ 530 ʤ, ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʷ 

ʧʦʜʟʝʤʥʦʡ ʧʝʱʝʨʳ. ʉʦʩʝʜʥʝʝ ʩ ʥʠʤ ʦʟ. ʄʦʜʨʦ ʟʘʥʠʤʘʝʪ ʚʦʨʦʥʢʫ ʧʦʤʝʥʴʰʝ ʠ ʠʤʝʝʪ ʛʣʫʙʠʥʫ 

91 ʤ. ɺʦʜʘ ʦʟ. ʏʨʚʝʥʦ ʪʝʤʥʦ-ʩʠʥʝʛʦ ʮʚʝʪʘ. ʈʘʟʤʝʨʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 150 ʭ 180 ʤ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʦʜʳ [17]. ɺ ʦʟʝʨʝ ʦʙʠʪʘʝʪ ʵʥʜʝʤʠʯʥʘʷ ʨʳʙʘ Delminichthys adspersus, 

ʚ ʩʫʭʦʝ ʚʨʝʤʷ ʛʦʜʘ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʪʘʢʞʝ ʠ ʚ ʦʢʨʝʩʪʥʳʭ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʘʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ ʧʦʜʟʝʤʥʳʭ ʧʨʦʪʦʢ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʠʥʜʝʢʩ 

ʘʥʦʤʘʣʴʥʦʩʪʠ s ʜʣʷ ʦʟ. ʏʨʚʝʥʦ ʧʦ ʧʘʨʘʤʝʪʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʛʣʫʙʠʥʫ ʠ ʬʦʨʤʫ 

ʢʦʪʣʦʚʠʥʳ, ʧʨʝʚʳʩʠʣ 81%, ʜʣʷ ʦʟ. ʄʦʜʨʘ ð ʦʢʦʣʦ 60%.  

ʏʫʪʴ ʤʝʥʴʰʘʷ ʛʣʫʙʠʥʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʣʷ ʦʟ. ʎʝʨʠʢ-ʂʝʣʴ, ʚʭʦʜʷʱʝʛʦ ʚ ʛʨʫʧʧʫ ɻʦʣʫʙʳʭ 

ʦʟʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʏʝʨʝʢʩʢʦʤ ʨʘʡʦʥʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ. ʇʣʦʱʘʜʴ ʦʟʝʨʘ 0,0216 ʢʤĮ, ʛʣʫʙʠʥʘ ð 279 ʤ [18]. ʆʟʝʨʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʨʩʪʦʚʫʶ ʰʘʭʪʫ (ʧʨʦʧʘʩʪʴ) ʠ ʢʘʨʩʪʦʚʳʡ ʠʩʪʦʯʥʠʢ. ʆʥʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʦʨʨʦʟʠʦʥʥʳʤ ʚʦʜʦʝʤʘʤ, ʦʙʨʘʟʦʚʘʥʥʳʤ ʥʘʧʦʨʥʳʤʠ ʚʦʜʘʤʠ ʟʦʥʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʚʦʩʭʦʜʷʱʝʡ 

ʮʠʨʢʫʣʷʮʠʠ [19]. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʧʨʠʪʦʢ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʦʜʘ ʦʟʝʨʘ ʟʝʣʝʥʦʚʘʪʦ-ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ, 

ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʡ ʩʦʩʪʘʚ, ʩʦʜʝʨʞʠʪ ʨʘʩʪʚʦʨʝʥʥʳʡ 

ʩʝʨʦʚʦʜʦʨʦʜ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ, ʩʦʛʣʘʩʥʦ [20], ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʚʠʪʠʝʤ ʚ ʚʦʜʦʥʦʩʥʦʤ 

ʛʦʨʠʟʦʥʪʝ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʦʟʝʨ, ʚʭʦʜʷʱʠʭ ʚ 

ʛʨʫʧʧʫ ɻʦʣʫʙʳʭ, ʦʟ. ʎʝʨʠʢ-ʂʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʠʭʪʠʦʬʘʫʥʳ. ʉʦʛʣʘʩʥʦ [18], ʚ 
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ʥʝʤ ʦʙʥʘʨʫʞʝʥ ʨʘʯʦʢ ʛʘʤʤʘʨʫʩ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʷʚʦʢ ʚʙʣʠʟʠ ʙʝʨʝʛʦʚ, ʙʦʢʦʧʣʘʚʦʚ ʠ 

ʚʦʜʷʥʳʭ ʞʫʢʦʚ ʦʢʦʣʦ ʪʝʢʫʱʝʛʦ ʠʟ ʦʟʝʨʘ ʨʫʯʴʷ. ʀʥʜʝʢʩ ʘʥʦʤʘʣʴʥʦʩʪʠ ʜʣʷ ʦʟ. ʎʝʨʠʢ-ʂʝʣʴ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʛʣʫʙʠʥʫ, ʧʨʝʚʳʩʠʣ 78%. 

ʉʨʝʜʠ ʢʘʨʩʪʦʚʳʭ ʚʦʜʦʝʤʦʚ ʘʥʦʤʘʣʴʥʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʧʦ ʛʣʫʙʠʥʝ (s ~75%), ʥʦ ʠ ʧʦ 

ʬʦʨʤʝ ʯʘʰʠ (s >68%) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʟ. ʉʘʣʜʘ ʚ ʊʫʨʮʠʠ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ 

ʘʥʦʤʘʣʴʥʦʩʪʠ ʚʳʷʚʣʝʥ ʧʦ ʦʙʲʝʤʫ ʚʦʜʳ ï 79,2%). ʕʪʦ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʝ ʢʘʨʩʪʦʚʦʝ ʦʟʝʨʦ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 44 ʢʤ2 ʛʣʫʙʠʥʦʡ 184 ʤ ʩ ʙʠʨʶʟʦʚʦʡ ʚʦʜʦʡ. ɺʦʜʘ ʞʝʩʪʢʘʷ ʠ ʚʳʩʦʢʦʱʝʣʦʯʥʘʷ 

[21]. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʟ. ʉʘʣʜʘ ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʠ ʯʠʩʪʳʭ ʦʟʝʨ 

ʊʫʨʮʠʠ, ʦʙʲʷʚʣʝʥʥʦʝ ʦʩʦʙʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʦʡ, ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʝʟʠʜʝʥʪʘ 

ʦʪ 14.03.2019 ˉ824. ʉʨʝʜʠ ʵʥʜʝʤʠʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʦʟʝʨʝ ð ̫ ʨʦʚʦʡ ʛʦʣʴʷʥ ɹʫʨʜʫʨ 

(Pseudophoxinus burduricus) ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʭ. ɺ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʥʘ ʦʟʝʨʝ ʩʝʣʷʪʩʷ ʨʝʜʢʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʫʪʠʥʳʭ ð ʙʝʣʦʛʣʘʟʳʡ ʥʳʨʦʢ (Aythya nyroca) ʠ ʩʘʚʢʘ (Oxyura 

leucocephala), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʦ ʦʪʥʝʩʝʥʦ ʢ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʤ ʫʛʦʜʴʷʤ ʤʠʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʉʨʝʜʠ ʦʟʝʨ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʴʶ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʘʥʦʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʳʷʚʣʝʥʳ ʠ ʜʣʷ ʦʟ. ʊʨʠʭʦʥʠʩ (ʊʨʠʭʦʥʠʜʘ), ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ɿʘʧʘʜʥʦʡ ɻʨʝʮʠʠ, ʚ ʨʘʡʦʥʝ ʩ 

ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʢʘʨʩʪʘ. ʥʘʠʙʦʣʴʰʠʡ ʚʳʷʚʣʝʥʥʳʡ ʠʥʜʝʢʩ ʘʥʦʤʘʣʴʥʦʩʪʠ s >71%. ʇʣʦʱʘʜʴ 

ʦʟʝʨʘ ʊʨʠʭʦʥʠʩ ʩʦʩʪʘʚʣʷʝʪ 98,6 ʢʤ2, ʛʣʫʙʠʥʘ 58 ʤ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʚʦʜʦʝʤʘ ʩʤʝʰʘʥʥʦʝ. 

ɺʦʟʨʘʩʪ ʜʨʝʚʥʠʡ. ʆʟʝʨʦ ʠʤʝʝʪ ʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ (ʚʭʦʜʠʪ ʚ ʩʝʪʴ ʦʭʨʘʥʥʳʭ ʫʯʘʩʪʢʦʚ çʅʘʪʫʨʘ 

2000è). ɽʛʦ ʙʠʦʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ɺ ʦʟʝʨʝ ʦʙʠʪʘʝʪ 25 ʚʠʜʦʚ ʨʳʙ, 11 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʯʥʳʤʠ ʜʣʷ ɻʨʝʮʠʠ. ʂʘʨʣʠʢʦʚʳʡ ʙʳʯʦʢ ʪʨʠʭʦʥʠʩ 

(Economidichthys trichonis) ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʜʘʥʥʦʤ ʦʟʝʨʝ [22].  

ʉʨʝʜʠ ʦʟʝʨ ɻʨʝʮʠʠ ʘʥʦʤʘʣʠʠ ʚʳʷʚʣʝʥʳ ʠ ʜʣʷ ʪʘʢʠʭ ʠʟʚʝʩʪʥʳʭ ʦʟʝʨ ʢʘʢ ɺʝʛʦʨʠʪʠʩ ʠ 

ʇʝʪʨʦʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 2 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʩʝʚʝʨʝ ɻʨʝʮʠʠ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʜʝʢʩ 

ʘʥʦʤʘʣʠʠ ʜʣʷ ʦʟ. ɺʝʛʦʨʠʪʠʩ ʩʦʩʪʘʚʣʷʝʪ s >72%, ʘ ʜʣʷ ʦʟ. ʇʝʪʨʦʥ s >65%. ʆʟ. ɺʝʛʦʨʠʪʠʩ ʠʤʝʝʪ 

ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 54 ʢʤ2, ʦʟ. ʇʝʪʨʦʥ ð 12 ʢʤ2, ʛʣʫʙʠʥʘ ʦʙʦʠʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70 ʤ. ʅʘ 

ʙʝʨʝʛʘʭ ʦʟʝʨ ʚʩʪʨʝʯʘʶʪʩʷ 162 ʚʠʜʘ ʧʪʠʮ, ʠʟ ʢʦʪʦʨʳʭ ʛʥʝʟʜʷʪʩʷ 87. ʅʘ ʦʟʝʨʘʭ ʟʠʤʫʶʪ ʫʪʢʠ ʠ 

ʛʫʩʠ, ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʙʝʣʦʛʣʘʟʳʡ ʥʳʨʦʢ ʠ ʤʘʣʳʡ ʙʘʢʣʘʥ [23]. ɹʣʘʛʦʜʘʨʷ ʙʦʛʘʪʩʪʚʫ 

ʦʨʥʠʪʦʬʘʫʥʳ ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ ɺʝʛʦʨʠʪʠʩ ʠ ʦʙʣʘʩʪʴ ʦʟʝʨʘ ʇʝʪʨʦʥ ʪʘʢʞʝ ʚʥʝʩʝʥʳ ʚ 

ʩʝʪʴ ʦʭʨʘʥʥʳʭ ʫʯʘʩʪʢʦʚ çʅʘʪʫʨʘ 2000è. 

ʀʟʚʝʩʪʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʤ ʢʘʨʩʪʦʚʳʤ ʦʟʝʨʦʤ ʷʚʣʷʝʪʩʷ ʦʟ. ʉʚʠʪʷʟʴ (ʧʣʦʱʘʜʴ 

ʟʝʨʢʘʣʘ 26,2 ʢʤ2, ʤʘʢʩ. ʛʣʫʙʠʥʘ 58,4 ʤ), ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʋʢʨʘʠʥʝ ʠ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 

ʚʦʜʦʝʤʘʤʠ ʠʟ ʛʨʫʧʧʳ ʐʘʮʢʠʭ ʦʟʝʨ, ʚʭʦʜʷʱʝʝ ʚ ʩʦʩʪʘʚ ʐʘʮʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʘ. ɺʦʜʘ ʚ ʦʟʝʨʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʘʷ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʢʦʣʦ 200 ʤʛ/ʜʤį [24]. 

ʅʘʠʙʦʣʴʰʠʡ ʚʳʷʚʣʝʥʥʳʡ ʠʥʜʝʢʩ ʘʥʦʤʘʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ s >65%. 

ʉ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ʘʥʦʤʘʣʴʥʦʩʪʠ s> 78% ʚ ʩʧʠʩʦʢ ʫʥʠʢʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ 

ʧʦʧʘʣʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʟʝʨʦ ɹʫʰʢʦ ɹʣʘʪʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʦʩʥʠʠ ʠ 

ɻʝʨʮʝʛʦʚʠʥʳ ʚ ʢʘʨʩʪʦʚʦʤ ʃʠʚʘʥʩʢʦʤ ʧʦʣʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʤʥʦʞʝʩʪʚʦʤ ʫʥʠʢʘʣʴʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʠ ʢʘʨʩʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɹʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʠʪʦʛʦʚʦʤ ʩʧʠʩʢʝ ʘʥʦʤʘʣʠʡ ʟʘʥʠʤʘʶʪ ʦʟʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʉʨʝʜʠ ʥʠʭ, ʥʘʨʷʜʫ ʩ ʫʞʝ ʫʧʦʤʷʥʫʪʦʤ ʦʟ. ʎʝʨʠʢ-ʂʝʣʴ, ʪʘʢʠʝ 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ ʦʟʝʨʘ, ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʪʣʦʚʠʥ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʢʘʨʩʪʦʚʳʝ 

ʧʨʦʮʝʩʩʳ, ʢʘʢ ʦʟ. ʏʫʩʦʚʩʢʦʝ, ɼʫʭʦʚʦʝ, ʂʘʣʜʳ, ʋʛʫʡ. ʆʟ. ʏʫʩʦʚʩʢʦʝ (ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 

27,8 ʢʤ2) ʥʘʭʦʜʠʪʩʷ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʠ ʚʢʣʶʯʝʥʦ ʚ ʆʆʇʊ çʆʟʝʨʦ ʏʫʩʦʚʩʢʦʝè. ʅʘʠʙʦʣʴʰʠʡ 

ʚʳʷʚʣʝʥʥʳʡ ʠʥʜʝʢʩ ʘʥʦʤʘʣʴʥʦʩʪʠ s >66%. ʆʟʝʨʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʜʥʝ ʟʘʙʦʣʦʯʝʥʥʦʡ 

ʵʨʦʟʠʦʥʥʦ-ʢʘʨʩʪʦʚʦʡ ʢʦʪʣʦʚʠʥʳ. ɺʦʜʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʘʷ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʦʪ 33 ʜʦ 347 ʤʛ/ʣ, ʙʦʛʘʪʘ ʦʨʛʘʥʠʢʦʡ, ʠʤʝʝʪ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ [25]. ʆʟʝʨʦ ʷʚʣʷʝʪʩʷ 
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ʤʝʩʪʦʤ ʩʢʦʧʣʝʥʠʡ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ ʠ ʦʩʝʥʥʠʭ 

ʤʠʛʨʘʮʠʡ. ɻʥʝʟʜʷʪʩʷ ʚʠʜʳ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʧʘ ʠ ʯʝʨʥʦʟʦʙʘʷ 

ʛʘʛʘʨʘ. ʆʟ. ɼʫʭʦʚʦʝ (6,16 ʢʤ2) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɹʫʨʷʪʠʠ ʠ ʚʢʣʶʯʝʥʦ ʚ ʆʆʇʊ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

çɹʘʨʛʫʟʠʥʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʘʣʘè. ʅʘʠʙʦʣʴʰʠʡ ʚʳʷʚʣʝʥʥʳʡ ʠʥʜʝʢʩ ʘʥʦʤʘʣʴʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ s >78%. ʆʟʝʨʦ ʋʛʫʡ (24,3 ʢʤ2) ʥʘʭʦʜʠʪʩʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʴʰʠʡ 

ʠʥʜʝʢʩ ʘʥʦʤʘʣʴʥʦʩʪʠ s >71%. ʋ ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʦʟʝʨʘ ʫʪʚʝʨʞʜʝʥ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

çʄʠʨʥʠʥʩʢʠʡ ʨʷʤè, ʧʣʦʱʘʜʴʶ 476 ʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʩʪʨʦʚʥʦʡ 

ʫʯʘʩʪʦʢ ʪʘʝʞʥʦ-ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʩʨʝʜʠ ʣʝʩʦʩʪʝʧʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʥʘ 

ʙʝʨʝʛʫ ʦʟʝʨʘ, ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʚ ʤʘʣʦʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯ ʣʝʪ. ʆʟ. ʂʘʣʜʳ 

(16,7 ʢʤ2) ʥʘʭʦʜʠʪʩʷ ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʝʝ ʪʝʧʣʳʭ ʚʦʜʦʝʤʦʚ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʳʷʚʣʝʥʥʳʡ ʠʥʜʝʢʩ ʘʥʦʤʘʣʠʠ >65%.  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʥʘʤʠ ʚʳʙʦʨʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʠʥʜʝʢʩʝ 

ʘʥʦʤʘʣʴʥʦʩʪʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʝʚʳʰʘʶʱʝʤ 60%, ʦʟʝʨʦ ʩ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʦ ʫʥʠʢʘʣʴʥʳʤ ʠ ʝʱʝ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠ 

ʵʪʦʤ, ʧʨʠ ʧʦʠʩʢʝ ʫʥʠʢʘʣʴʥʳʭ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʳ ʯʘʰʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʧʦʢʘʟʘʪʝʣʠ ʛʣʫʙʠʥʳ), ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ, ʥʝʞʝʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʬʦʨʤʫ 

ʟʝʨʢʘʣʘ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʘʥʦʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʨʝʜʢʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʣʷ ʦʟʝʨ ʩʤʝʰʘʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʫ ʥʠʭ ʥʝʪʠʧʠʯʥʦʡ ʯʘʰʠ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʧʧʘʨʘʪ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʨʦʩʳ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 

ʢʦʪʣʦʚʠʥʳ ʠʥʦʡ ʬʦʨʤʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʣʫʯʝʥʥʦʡ ʥʘʤʠ ʠʪʦʛʦʚʦʡ ʚʳʙʦʨʢʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʟʝʨ 

ʠʤʝʶʪ ʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ, ʥʝʢʦʪʦʨʳʝ (ʥʘʧʨʠʤʝʨ ʦʟ. ʉʘʣʜʘ) ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʈʘʤʩʘʨʩʢʠʭ 

ʫʛʦʜʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʥʦʛʠʝ ʚʦʜʦʝʤʳ, ʧʨʠʟʥʘʥʥʳʝ ʧʘʤʷʪʥʠʢʘʤʠ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʥʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠʩʫʞʜʝʥʠʝ ʪʘʢʠʤ ʦʟʝʨʘʤ 

ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ ʩʚʷʟʘʥʦ ʥʝ ʩ ʠʭ ʘʥʦʤʘʣʴʥʳʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʩ 

ʦʙʠʪʘʥʠʝʤ ʚ ʥʠʭ ʨʝʜʢʠʭ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʠʣʠ ʩ ʠʭ ʵʩʪʝʪʠʯʝʩʢʦʡ, 

ʢʫʣʴʪʫʨʥʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ʇʦʩʣʝʜʥʝʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤ, 

ʦʜʥʘʢʦ ʤʦʞʝʪ ʦʙʦʩʥʦʚʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʵʢʩʧʝʨʪʥʳʤʠ ʦʮʝʥʢʘʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʢʣʶʯʝʥʠʝ ʚ 

ʠʪʦʛʦʚʳʡ ʩʧʠʩʦʢ ʦʟʝʨ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʘʥʦʤʘʣʠʷ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ 

ʧʘʨʘʤʝʪʨʫ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʚʳʙʦʨʢʫ ʜʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʵʢʩʧʝʨʪʥʦʛʦ 

ʘʥʘʣʠʟʘ. ɺ ʪʘʢʦʡ ʚʳʙʦʨʢʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʟʝʨʘ ï ʧʨʝʪʝʥʜʝʥʪʳ ʥʘ ʧʨʠʩʫʞʜʝʥʠʝ ʠʤ 

ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ. ʆʜʥʘʢʦ, ʧʨʠ ʠʭ ʧʦʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʷʜʫ ʩ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɼʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʙʳʪʴ ʫʯʪʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʛʝʦʭʠʤʠʶ 

ʣʘʥʜʰʘʬʪʘ. ʇʨʠ ʵʪʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʘʥʦʤʘʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʚʝʨʝʥʥʦʛʦ ʚ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Isolation Forest ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʧʨʘʚʜʘʥʥʳʤ. 

 

ɺʳʚʦʜʳ 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ, ʧʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ iForest ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʦʜʦʝʤʦʚ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʘʝʪ ʭʦʨʦʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʄʥʦʛʠʝ ʦʟʝʨʘ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʪʦʛʦʚʦʛʦ ʩʧʠʩʢʘ ʦʪʣʠʯʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʘʥʦʤʘʣʠʷʤʠ ʩʚʦʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ ʠ ʦʙʣʘʜʘʶʪ ʩʚʦʝʦʙʨʘʟʠʝʤ 

ʜʨʫʛʠʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʧʦʜʯʘʩ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʙʠʦʪʦʡ.  
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ʉʫʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʠʤʝʥʝʥʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʘ 

iForest ̫ ʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠ ʤʝʥʴʰʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʠʟʦʤ, 

ʧʦʩʪʨʦʝʥʥʳʤ ʩ ʫʯʝʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʟʝʨ ʤʳ ʥʝ 

ʩʤʦʛʣʠ ʧʨʠʤʝʥʠʪʴ ʝʜʠʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʧʦʠʩʢʘ ʚʳʙʨʦʩʦʚ. ɺ ʩʣʫʯʘʝ ʩ ʦʟʝʨʘʤʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʚʳʙʦʨʦʢ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ 

ʚʳʷʚʣʝʥʠʷ ʚʳʙʨʦʩʦʚ. ʅʘ ʧʨʠʤʝʨʝ ʦʟʝʨ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʤʠ ʙʳʣʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʜʦʧʫʩʪʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ iForest, ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ ɻʘʫʩʩʘ, ɺʝʡʙʫʣʘ ʠʣʠ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ (ʠʣʠ ʝʛʦ ʥʝʣʴʟʷ ʧʨʠʚʝʩʪʠ ʢ ʥʦʨʤʘʣʴʥʦʤʫ). ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʧʨʠ ʧʦʠʩʢʝ ʘʥʦʤʘʣʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʜʝʞʥʦ ʦʙʦʩʥʦʚʘʥʘ ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʚʳʙʦʨʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʦʤʘʣʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʚʳʙʦʨʢʠ ʠ ʝʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʜʝʞʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪʦʤ.  
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PREVENTION OF COMPLICATIONS WHILE DRILLING WELLS  

IN THE YUZHNO-PRIOBSKOYE FIELD 

 

ÉStarikov A., ORCID: 0000-0003-3501-0009, Ph.D., Ugra State University, 

Khanty-Mansiysk, Russia, a_starikov@ugrasu.ru 

ÉKorzhov Yu., ORCID: 0000-0003-3501-0009, Ph.D., Ugra State University, 

Khanty-Mansiysk, Russia, ykor1962@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʢʚʘʞʠʥʳ ʶʞʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʯʠʥ ʦʩʣʦʞʥʝʥʠʡ, ʧʨʠʭʚʘʪʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʧʨʠʭʚʘʪʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʙʝʟ ʘʚʘʨʠʡʥʳʭ ʨʘʙʦʪ ʧʨʠ ʙʫʨʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ. 

 

Abstract. The object of the study is the wells of the southern part of the Priobskoye field. 

A study of the causes of complications and their consequences was carried out. As a result of 

the work, an assessment and a detailed analysis of the causes of sticking in the drilling process were 

made. On the basis of the study, recommendations are presented for carrying out emergency 

operations while drilling in the southern part of the Priobskoye field. Presents measures to ensure 

compliance with safety measures when organizing and carrying out work. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʝʥʠʝ, ʦʩʣʦʞʥʝʥʠʷ, ʧʨʠʭʚʘʪʳ, ʧʨʦʤʳʚʦʯʥʳʝ ʨʘʙʦʪʳ. 

 

Keywords: drilling, complications, stuck, flushing work. 

 

ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ ʚ ʜʦʙʳʯʝ ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʠ ʛʘʟʘ. ʇʝʨʝʜ ʜʦʙʳʚʘʶʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʦʪʢʨʳʚʘʶʪʩʷ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʤʧʣʝʢʩʘ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʦ ʦʩʪʨʦ ʧʦʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʜʝʙʠʪʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ 

ʩʢʚʘʞʠʥ ʠ ʫʚʝʣʠʯʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʦʙʳʯʝ ʥʝʬʪʠ ʧʨʝʜʲʷʚʣʷʝʪ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʫʩʣʦʚʠʷ ʢ 

ʙʫʨʷʱʠʤʩʷ ʩʢʚʘʞʠʥʘʤ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʮʝʩʩʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ.  
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ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ʚʦ ʚʨʝʤʷ ʙʫʨʝʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʢʨʝʧʣʝʥʠʝ ʠ 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʜʝʘʣʠʟʘʮʠʠ ʧʨʦʬʠʣʷ ʩʪʚʦʣʘ 

ʩʢʚʘʞʠʥ, ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʦ ʚʨʝʤʷ ʙʫʨʝʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʇʨʠʦʙʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʟʘʧʘʩʘʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʢ 

ʢʨʫʧʥʝʡʰʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʚ ʈʦʩʩʠʠ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʚʦʜʦʦʭʨʘʥʥʳʭ 

ʟʦʥʘʭ ʨʝʢʠ ʆʙʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʠʤʝʶʱʠʭ ʩʪʘʪʫʩ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʩʰʝʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ, ʥʘʣʠʯʠʝ ʤʝʩʪ ʥʘʛʫʣʘ ʠ ʥʝʨʝʩʪʘ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʘʨʝʘʣʦʚ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ɻʫʙʝʨʥʘʪʦʨʘ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ˉ338 ʦʪ 05.08.98 ʛ., ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥ ʦʩʦʙʳʡ ʧʦʨʷʜʦʢ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ [7]. 

ʇʨʠ ʙʫʨʝʥʠʠ ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʟʘʪʨʘʪʥʳʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʠ. 

1. ʆʙʚʘʣʳ, ʦʩʳʧʠ ʧʦʨʦʜ ð ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʣʘʞʥʝʥʠʷ ʙʫʨʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʠʣʠ ʝʝ 

ʬʠʣʴʪʨʘʪʦʤ ʩʥʠʞʘʝʪʩʷ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʫʧʣʦʪʥʝʥʥʦʡ ʛʣʠʥʳ, ʘʨʛʠʣʣʠʪʘ ʠʣʠ ʛʣʠʥʠʩʪʦʛʦ 

ʩʣʘʥʮʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʠʭ ʦʙʨʫʰʝʥʠʶ (ʦʩʳʧʷʤ). 

2. ʅʘʙʫʭʘʥʠʝ ʧʦʨʦʜ ð ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʝʛʦ ʬʠʣʴʪʨʘʪʘ ʛʣʠʥʘ, 

ʫʧʣʦʪʥʝʥʥʘʷ ʛʣʠʥʘ ʠ ʘʨʛʠʣʣʠʪʳ ʥʘʙʫʭʘʶʪ, ʩʫʞʘʷ ʩʪʚʦʣ ʩʢʚʘʞʠʥʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʷʞʢʘʤ, 

ʧʦʩʘʜʢʘʤ, ʥʝʜʦʭʦʞʜʝʥʠʷʤ ʜʦ ʟʘʙʦʷ ʠ ʯʘʩʪʦ ʢ ʧʨʠʭʚʘʪʘʤ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

3. ʇʦʣʟʫʯʝʩʪʴ ð ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʛʣʠʥʘ, 

ʧʝʩʯʘʥʳʝ ʛʣʠʥʳ, ʘʥʛʠʜʨʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʠʣʠ ʩʦʣʷʥʳʝ ʧʦʨʦʜʳ ʧʦʣʟʫʪ, ʟʘʧʦʣʥʷʷ ʩʪʚʦʣ 

ʩʢʚʘʞʠʥʳ. 

4. ɾʝʣʦʙʦʦʙʨʘʟʦʚʘʥʠʝ ð ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʞʝʣʦʙʦʦʙʨʘʟʦʚʘʥʠʷ - ʙʦʣʴʰʠʝ ʫʛʣʳ 

ʧʝʨʝʛʠʙʘ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ, ʙʦʣʴʰʦʡ ʚʝʩ ʝʜʠʥʠʮʳ ʜʣʠʥʳ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ, ʙʦʣʴʰʘʷ 

ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʩ ʛʦʨʥʦʡ ʧʦʨʦʜʦʡ. 

5. ʆʩʝʜʘʥʠʝ ʰʣʘʤʘ ð ʧʨʠ ʦʩʪʘʥʦʚʢʘʭ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ, ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʟʘʙʦʡ, ʦʪʨʳʚ 

ʢʝʨʥʘ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʤʳʚʢʠ. 

6. ʉʘʣʴʥʦʢʦʦʙʨʘʟʦʚʘʥʠʷ ð ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ ʚʷʟʢʦʡ ʛʣʠʥʠʩʪʦʡ ʤʘʩʩʳ ʩ 

ʯʘʩʪʠʮʘʤʠ ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ. 

ʅʘ ʙʦʨʴʙʫ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ ʚ ʛʣʫʙʦʢʦʤ ʙʫʨʝʥʠʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʜʦ 20ï25% 

ʢʘʣʝʥʜʘʨʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʚʳʜʚʠʛʘʝʪ ʧʨʦʙʣʝʤʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ʙʦʨʴʙʳ ʩ 

ʥʠʤʠ ʢʘʢ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʫʶ. 

ʆʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʷʢʦʝ ʦʩʣʦʞʥʝʥʠʝ ʣʝʛʯʝ ʧʨʝʜʫʧʨʝʜʠʪʴ, ʯʝʤ 

ʟʘʪʝʤ ʝʛʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ. ʇʨʠʯʝʤ ʥʘ ʧʨʘʢʪʠʢʝ ʦʜʥʦ ʚʦʟʥʠʢʰʝʝ ʦʩʣʦʞʥʝʥʠʝ ʥʝʨʝʜʢʦ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʜʨʫʛʦʝ (ʧʦʛʣʦʱʝʥʠʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʠʪʦʢ ʠʟ ʚʳʩʦʢʦʥʘʧʦʨʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ; ʦʩʳʧʠ ʠ ʦʙʚʘʣʳ ð ʟʘʪʷʞʢʫ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪ. ʜ.), ʘ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʚ ʦʜʥʦʤ ʩʪʚʦʣʝ ʯʨʝʟʚʳʯʘʡʥʦ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ ʠʭ ʣʠʢʚʠʜʘʮʠʠ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʢʘʣʝʥʜʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ [2, 3]. 

ʅʝʣʠʢʚʠʜʠʨʦʚʘʥʥʦʝ ʦʩʣʦʞʥʝʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʘʚʘʨʠʠ. ʇʦʜ ʘʚʘʨʠʝʡ ʚ ʙʫʨʝʥʠʠ 

ʧʦʥʠʤʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʨʦʭʦʜʢʝ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʠʣʠ ʚʳʧʦʣʥʝʥʠʝ ʚ ʥʝʤ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʙʝʟ ʫʩʪʨʘʥʝʥʠʷ 

ʚʦʟʥʠʢʰʝʛʦ ʧʨʝʧʷʪʩʪʚʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʙʦʪ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʮʠʢʣ. ɸʚʘʨʠʷ ʚ ʙʫʨʝʥʠʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʶ ʘʚʘʨʠʡʥʳʝ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʪ ʢ 
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ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʤʫ ʨʘʩʭʦʜʦʚʘʥʠʶ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʟʘʪʨʘʪʘʤ [4, 5]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʤʝʨ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʥʘ 

ʖʞʥʦ-ʇʨʠʦʙʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʤʘʟʢʠ ɻʃʀʊɸʃ ʧʨʠ 

ʙʫʨʝʥʠʠ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʦʚ.  

ɻʃʀʊɸʃ ð ʩʤʘʟʦʯʥʘʷ ʜʦʙʘʚʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʢʦʤʧʦʟʠʮʠʶ ʧʨʠʨʦʜʥʳʭ ʚʳʩʰʠʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʧʦʣʠʘʣʢʠʣʝʥʛʣʠʢʦʣʝʡ, ʚʳʧʫʩʢʘʝʤʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʋ ˉ2458-019-

32957739-01 [6]. 

ɼʦʙʘʚʢʘ ɻʃʀʊɸʃʘ ʢ ʙʫʨʦʚʦʤʫ ʨʘʩʪʚʦʨʫ ʦʙʝʩʧʝʯʠʚʘʝʪ:  

-ʚʳʩʦʢʠʡ ʩʤʘʟʦʯʥʳʡ ʵʬʬʝʢʪ;  

-ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ, ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʛʠʙʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ;  

-ʚʩʢʨʳʪʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʦʥ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ.  

ɺʣʠʷʥʠʝ ʨʝʘʛʝʥʪʘ ɻʃʀʊɸʃ ʧʨʠʚʝʜʝʥʦ ʚ ʊʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ 

ɺʃʀʗʅʀɽ ʈɽɸɻɽʅʊɸ ɻʃʀʊɸʃ ʅɸ ʉɺʆʁʉʊɺɸ ɹʋʈʆɺʆɻʆ ʈɸʉʊɺʆʈɸ 
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ʀʩʭʦʜʥʳʡ ʨʘʩʪʚʦʨ - 21 10 13,5 9,1 8,74 0,78 

ʀʩʭʦʜʥʳʡ ʨʘʩʪʚʦʨ + ɻʣʠʪʘʣ 0,1 21 11 13 9,0 8,2 0,22 

ʀʩʭʦʜʥʳʡ ʨʘʩʪʚʦʨ + ɻʣʠʪʘʣ 0,5 20 8 10 8,9 8,8 0,05 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʫʨʦʚʦʤ ʨʘʩʪʚʦʨʝ ʩ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ 1,14 ʛ/ʩʤ3 ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʰʣʘʤʘ, ʢʦʣʣʦʠʜʥʘʷ ʛʣʠʥʘ ð 50 ʢʛ/ʤ3. 

ɼʦʙʘʚʢʘ çɻʃʀʊɸʃʘè ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʠʡ ʩʤʘʟʦʯʥʳʡ ʵʬʬʝʢʪ, ʥʦ ʪʘʢʞʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ, ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʛʠʙʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚʘʭ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʣʴʪʨʘʪʘ ʨʘʩʪʚʦʨʘ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ 

çɻʃʀʊɸʃʦʤè, ʧʦʟʚʦʣʷʶʪ ʚʩʢʨʳʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʥʝ ʥʘʨʫʰʘʷ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʦʣʣʝʢʪʦʨʦʚ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʤʘʟʦʯʥʳʭ ʜʦʙʘʚʦʢ, çɻʃʀʊɸʃè ʥʝ ʚʩʧʝʥʠʚʘʝʪ ʙʫʨʦʚʦʡ 

ʨʘʩʪʚʦʨ. ʈʝʘʛʝʥʪ çɻʃʀʊɸʃè ʩʦʚʤʝʩʪʠʤ ʩʦ ʚʩʝʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʩʢʚʘʞʠʥ, ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɹʀʆʃʋɹ LVL ð 

ʩʤʘʟʦʯʥʘʷ ʜʦʙʘʚʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʢʦʤʧʦʟʠʮʠʶ ʧʨʠʨʦʜʥʳʭ ʚʳʩʰʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʥʘ 

ʦʩʥʦʚʝ ʪʘʣʦʚʦʛʦ ʤʘʩʣʘ, ʧʦʣʠʛʣʠʢʦʣʝʡ ʠ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʞʠʨʦʚ, ʚʳʧʫʩʢʘʝʤʘʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʋ ˉ2458-001-74614597-04. 

ʉʤʘʟʦʯʥʳʝ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ ɹʀʆʃʋɹ LVL: ɻʃʀʊɸʃ 1:1, 2:1, 1:2. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʚʤʝʩʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʜʦʙʘʚʦʢ. 

ʉʤʘʟʦʯʥʳʝ ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʭ ʩʠʣ ʪʨʝʥʠʷ, 

ʩʦʚʤʝʩʪʠʤʳ ʩʦ ʚʩʝʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʣʷʝʤʦʛʦ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ɺʩʝʛʦ 1,0ï2,0 ʢʛ/ʤ3 ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʩʤʘʟʦʯʥʳʭ ʩʚʦʡʩʪʚ 
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ʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʩʤʘʟʦʯʥʳʝ ʜʦʙʘʚʢʠ ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʥʠʤ: 

ïʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʥʘ ʛʣʠʥʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʪʨʫʱʠʭʩʷ ʵʣʝʤʝʥʪʘʭ ʙʫʨʠʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ; 

ïʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʙʫʨʦʚʦʡ 

ʨʘʩʪʚʦʨ; 

ïʥʝ ʧʦʜʚʝʨʛʘʪʴʩʷ ʛʠʜʨʦʣʠʟʫ ʠʣʠ ʨʝʘʢʮʠʷʤ ʨʘʟʣʦʞʝʥʠʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʠ ʥʝ ʦʢʘʟʳʚʘʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ; 

ïʥʝ ʟʘʛʨʷʟʥʷʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʥʠʟʠʪʝʣʷ 

ʬʠʣʴʪʨʘʮʠʠ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ, ʚ ʯʘʩʪʥʦʩʪʠ Tyiose ɽʉ-7, ʧʦʚʳʰʘʝʪ ʝʛʦ 

ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʜʦ 140 Áʉ, ʘ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʩʘʥʪʘʥʦʚʦʛʦ ʙʠʦʧʦʣʠʤʝʨʘ Kem X 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʳʝ ʧʩʝʚʜʦʧʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʳʩʦʢʫʶ ʫʜʝʨʞʠʚʘʶʱʫʶ ʠ 

ʚʳʥʦʩʷʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ NaCl ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʠ ʝʛʦ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʙʠʦʜʝʛʨʘʜʘʮʠʶ ʩʤʘʟʦʯʥʳʭ ʜʦʙʘʚʦʢ 

ɹʀʆʃʋɹ LVL ʠ ɻʃʀʊɸʃ, ʧʦʣʠʤʝʨʦʚ Kem X ʠ TyioseEC. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʘʢʪʝʨʠʮʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ [8, 10]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʪʚʦʨʳ ʛʦʪʦʚʷʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʚʦʜʫ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʝʰʘʣʢʝ ʧʦʩʪʝʧʝʥʥʦ 

ʜʦʙʘʚʣʷʶʪ ʙʠʦʧʦʣʠʤʝʨ Kem X ʠ ʧʦʥʠʟʠʪʝʣʴ ʬʠʣʴʪʨʘʮʠʠ Tyiose EC 7. ʇʝʨʝʤʝʰʠʚʘʶʪ ʜʦ 

ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʣʠʤʝʨʦʚ, ʦʙʳʯʥʦ 1,0ï1,5 ʯʘʩʘ, ʟʘʪʝʤ ʚʚʦʜʷʪ ʭʣʦʨʠʩʪʳʡ ʥʘʪʨʠʡ (NaCl) 

ʠ ʩʤʘʟʦʯʥʳʝ ʜʦʙʘʚʢʠ ɹʀʆʃʋɹ LVL ʠ ɻʃʀʊɸʃ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ ʟʘʤʝʨʷʶʪ 

ʧʘʨʘʤʝʪʨ r[9]. 

ɿʘʤʝʨʳ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʊʇ 103-99: ʧʣʦʪʥʦʩʪʴ ð 

ʧʠʢʥʦʤʝʪʨʦʤ, ʩʤʘʟʦʯʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ð ʥʘ ʧʨʠʙʦʨʝ ʬʠʨʤʳ OFI, ʉʐɸ (EP/LUBRICITY 

TESTER model 21200) ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʨʝʥʠʷ ʧʘʨʳ çʤʝʪʘʣʣ-ʤʝʪʘʣʣè ʧʨʠ ʥʘʛʨʫʟʢʝ 1,03 

ʄʇʘ, ʫʩʣʦʚʥʫʶ ʚʷʟʢʦʩʪʴ ð ʚʦʨʦʥʢʦʡ ʄʘʨʰʘ (ʉʇɺ 5), ʧʦʢʘʟʘʪʝʣʴ ʬʠʣʴʪʨʘʮʠʠ ð ʥʘ ʬʠʣʴʪʨʝ-

ʧʨʝʩʩʝ, ʩʪʘʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ, ʧʣʘʩʪʠʯʝʩʢʫʶ 

ʚʷʟʢʦʩʪʴ ð ʚʠʩʢʦʟʠʤʝʪʨʦʤ Fann. ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʙʠʦʧʦʣʠʤʝʨʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʘʤʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ 

ʩʜʚʠʛʘ ʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʚ ʧʦʢʦʝ ʠ ʩʚʦʡʩʪʚʘʤʠ ʞʠʜʢʦʩʪʠ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ (ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʠʟ ʥʘʩʘʜʦʢ ʜʦʣʦʪʘ), ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʚʠʩʢʦʟʠʤʝʪʨʝ ɹʨʫʢʬʝʣʴʜʘ ʟʘʤʝʨʷʝʪʩʷ 

ʚʷʟʢʦʩʪʴ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʩʜʚʠʛʘ ð 0,051 ʩʝʢ"1(ɺʅʉʉ). ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʥʘ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʘ ʫʩʪʘʥʦʚʢʝ FDTES-1 GO-140. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʛʝʥʪʘ çɻʃʀʊɸʃè ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʩʤʘʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʩʯʝʪ ʥʠʟʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʙʫʨʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʩʠʣʴʥʦ ʠʩʢʨʠʚʣʝʥʥʳʭ (ʧʦʣʦʛʠʭ) ʩʢʚʘʞʠʥ, 

ʛʜʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʝʣʠʢʠ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʠʣ ʪʨʝʥʠʷ ʢʦʣʦʥʥʳ ʪʨʫʙ ʦ ʩʪʝʥʢʠ 

ʩʢʚʘʞʠʥʳ. 

2. ʉʥʠʞʝʥʠʝ ʠʣʠ ʜʘʞʝ ʧʦʣʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʭʚʘʪʘʤʠ 

ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʩʯʝʪ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʷʚʣʷʝʤʦʛʦ ʬʘʢʪʦʨʘ ʚ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʩʤʘʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʚʟʘʠʤʥʦ ʫʩʠʣʠʚʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʟʘ ʩʯʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ.  

ɺʦ-ʧʝʨʚʳʭ, ʩʠʩʪʝʤʘ ʥʝ ʩʦʜʝʨʞʠʪ ʪʚʝʨʜʦʡ ʬʘʟʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʘʙʨʘʟʠʚʥʦʝ ʪʨʝʥʠʝ.  

ɺʦ-ʚʪʦʨʳʭ, ʚʦʜʥʘʷ ʦʩʥʦʚʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʘ, ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʘ ʵʬʬʝʢʪʠʚʥʦ ʠʥʛʠʙʠʨʫʝʪ 

ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʣʣʝʢʪʦʨʘ, ʩʦʭʨʘʥʷʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʨʦʜ, 

ʩʢʣʦʥʥʳʭ ʢ ʦʙʚʘʣʦʦʙʨʘʟʦʚʘʥʠʶ.  

ɺ-ʪʨʝʪʴʠʭ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʡʩʪʚʘʤ ʙʠʦʧʦʣʠʤʝʨʘ ʠ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʷʤ ɺʅʉʉ, ʬʠʣʴʪʨʘʮʠʷ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘ, ʯʪʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʣʠʧʘʥʠʷ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘ ʩʯʝʪ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʤʘʟʦʯʥʳʝ ʜʦʙʘʚʢʠ, ʘʜʩʦʨʙʠʨʫʝʤʳʝ ʥʘ 

ʩʪʝʥʢʘʭ ʩʢʚʘʞʠʥʳ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʷʭ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘ ʩʯʝʪ 

ʯʝʛʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʝ ʪʨʝʥʠʝ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʣʠʧʢʦʩʪʴ 

ʧʦʣʠʤʝʨʛʣʠʥʠʩʪʦʡ ʢʦʨʢʠ.  

ɺʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʥʠʢʘʣʴʥʳʝ 

ʧʨʦʪʠʚʦʧʨʠʭʚʘʪʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʷʚʣʷʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. 

3. ʋʚʝʣʠʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʙʫʨʝʥʠʷ ʠ ʧʨʦʭʦʜʢʠ ʥʘ ʜʦʣʦʪʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʩʤʘʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʠʦʧʦʣʠʤʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʦʪʩʫʪʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʘ ʪʚʝʨʜʦʡ 

ʪʠʥʠʩʪʦʡ ʬʘʟʳ. 

4. ʉʥʠʞʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʪʦʛʦ, 

ʯʪʦ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʢʩʠʯʥʳʝ ʩʤʘʟʦʯʥʳʝ ʜʦʙʘʚʢʠ ʪʠʧʘ ʥʝʬʪʠ, ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʚʝʜʝʥʳ ʧʨʠ 

ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʥʘ ʖʞʥʦ-ʇʨʠʦʙʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʍʄɸʆ. ɺʩʝ ʩʢʚʘʞʠʥʳ ʧʨʦʙʫʨʝʥʳ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʙʫʨʝʥʠʷ ʠ 

ʧʨʦʭʦʜʢʘ ʥʘ ʜʦʣʦʪʦ ʚ ʩʨʝʜʥʝʤ ʚʦʟʨʦʩʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 36% ʠ 28%. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ, ʯʪʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ. ʉʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʐʘʙʨʘʥʩʢʦ-ʉʫʤʛʘʠʪʩʢʦʤ ʨʘʡʦʥʝ. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ 

ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ 

ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʩʦʜʳ ʠ ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʢʘʪʠʦʥʦʚ ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 36,3% 

ʧʦʯʚ ʩ. ɻʶʣʘʤʣʠ ʐʘʙʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʜʚʝʨʛʣʦʩʴ ʩʠʣʴʥʦʤʫ ʟʘʩʦʣʝʥʠʶ. ʅʝʦʙʭʦʜʠʤʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

 

Abstract. The article presents the results of a soil cover study carried out in Azerbaijan. It was 

found that the soils of the study area are slightly saline, which is more common on irrigated lands. 

Solonetzic soils are widespread in the Shabran-Sumgait region. The negative impact of alkaline 

soils on the development and crop yield of cultivated plants is due to the presence of soda and 

absorbing sodium and magnesium cations in the soil solution. It was revealed that 36.3% of soils 

with. Gyulamli, Shabran region, was heavily salinized. It is necessary to control the flows of 

the collector and drainage network in agricultural areas. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ, ʫʣʫʯʰʝʥʠʝ ʟʝʤʝʣʴ, ʘʛʨʦʪʝʭʥʠʢʘ. 

 

Keywords: soil salinization, land improvement, cultivation. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪ rʨʷʜ ʟʘʢʦʥʦʚ ʠ ʫʢʘʟʦʚ, ʠʟʜʘʥʥʳʭ ʇʨʝʟʠʜʝʥʪʦʤ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʀʣʴʭʘʤʦʤ ɸʣʠʝʚʳʤ, ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʨʝʛʠʦʥʘʭ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ çʅʘʮʠʦʥʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè, ʫʪʚʝʨʞʜʝʥʥʘʷ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʦʪ 6 ʜʝʢʘʙʨʷ 2016 ʛ. 
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ ʧʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫè ʩʪʘʚʠʪ 

ʦʯʝʥʴ ʚʘʞʥʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ [1]. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʤʝʣʠʦʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʛʠʙʢʦʝ ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ɻʀʉ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ 

ʩʝ̡ʤʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ɻʀʉ-ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ, ʪʦʯʥʦ ʠ ʙʳʩʪʨʦ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ 

ʟʘʜʘʯʫ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʦʙʲʝʢʪʳ ʤʝʣʠʦʨʘʮʠʠ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʦʙʳʪʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ɻ ʪʘʧʝ ʨʝʣʴʝʬ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʦʮʝʩʩʳ ʠ ʩʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʟʚʝʜʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʪ.ʧ. ʦʙʲʝʢʪʳ, ʣʝʛʯʝ ʠ ʪʦʯʥʝʝ ʠʟʫʯʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʀʟʫʯʝʥʥʳʡ ʦʨʦʰʘʝʤʳʡ ʤʘʩʩʠʚ ʧʨʝʜʛʦʨʥʳʭ ʧʨʠʢʘʩʧʠʡʩʢʠʭ ʥʘʢʣʦʥʥʳʭ ʨʘʚʥʠʥ 

ʚʢʣʶʯʘʝʪ ʍʘʯʤʘʟʩʢʠʡ, ʐʘʙʨʘʥʩʢʠʡ, ʉʠʷʟʘʥʩʢʠʡ ʠ ʍʳʟʳʥʩʢʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʚʘʞʥʫʶ ʯʘʩʪʴ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʡ 

ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʳ. ɻʨʘʥʠʯʠʪ ʥʘ ʩʝʚʝʨʝ ʩ ʨʝʢʦʡ ʉʘʤʫʨ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʩ 

ʟʝʤʣʷʤʠ ɻʫʩʘʨʩʢʦʛʦ ʠ ɻʫʙʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʥʘ ʚʦʩʪʦʢʝ ʩ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ, ʘ ʥʘ ʶʛʝ ʩ 

ʟʝʤʣʷʤʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʈʝʣʴʝʬ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʦʛʠʤʠ ʨʘʚʥʠʥʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʇʦʯʚʳ ʦʧʳʪʥʦ-ʜʨʝʥʘʞʥʦʛʦ 

ʫʯʘʩʪʢʘ ʠʤʝʶʪ ʪʷʞʝʣʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʂʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (<0,01 

ʤʤ) ʚʦ ʚʩʝʭ ʛʦʨʠʟʦʥʪʘʭ ʚ ʚʝʨʭʥʝʤ ʪʨʝʭʤʝʪʨʦʚʦʤ ʩʣʦʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʘʚʣʷʝʪ 75ï85%, ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʙʦʣʝʝ 85%. ʇʦʯʚʳ ʨʘʡʦʥʘ ʩʦʩʪʦʷʪ ʠʟ ʩʨʝʜʥʠʭ (75ï85%) ʠ ʪʷʞʝʣʳʭ (> 

85%) ʛʣʠʥ. ʇʦ ʜʘʥʥʳʤ ɻʦʩʢʦʤʩʪʘʪʘ, ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʟʘ 12 ʣʝʪ (1991ï2002 ʛʛ.). ʂʘʢ ʚʠʜʥʦ, ʚ 2002 ʛʦʜʫ ʧʦʩʝʚʥʳʝ 

ʧʣʦʱʘʜʠ ʧʰʝʥʠʮʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 73%, ʦʚʦʱʝʡ - ʥʘ 50%, ʘ ʩʘʜʦʚ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 18%.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʘʩʩʠʚʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʘʥʥʳʤʠ ʤʝʪʝʦʩʪʘʥʮʠʡ ʍʘʯʤʘʟ, 

ʉʠʷʟʘʥʴ ʠ ʉʫʤʛʘʠʪ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʤʘʩʩʠʚʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,2 Áʉ 

(ʷʥʚʘʨʴ) ʜʦ 25,6 Áʉ (ʘʚʛʫʩʪ) ʟʘ 5 ʣʝʪ (2011ï2015 ʛʛ.). ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

223,4 ʤʤ ʚ ʉʫʤʛʘʠʪʝ, 272,7 ʤʤ ʚ ʉʠʷʟʘʥʠ ʠ 288,8 ʤʤ ʚ ʍʘʯʤʘʟʝ. 

ʆʙʨʘʟʮʳ ʧʦʯʚ, ʚʟʷʪʳʝ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʨʦʚʥʷ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ 

ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ, ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʪʨʘʥʳ, ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çʇʦʯʚʝʥʥʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷè. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʦʝʢʪʘ çʂʘʜʘʩʪʨ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦè ʠ ʠʭ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʠ ʪʠʧʳ ʟʘʩʦʣʝʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʫʣʘʤʣʠʥʩʢʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʚ ʘʚʛʫʩʪʝ 2017 ʛ., ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ, ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ, ʩʚʝʪʣʦ-ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ, ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʪʠʧʳ ʧʦʯʚ [4]. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʩʦʢʠʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʷʭ ʉʘʤʫʨ-ɸʧh ʝʨʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, 

ʷʚʣʷʝʪʩʷ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ. ʉʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʐʘʙʨʘʥʦ-ʉʫʤʛʘʠʪʩʢʦʤ 

ʨʘʡʦʥʝ. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ 

http://www.bulletennauki.com/
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʩʦʜʳ ʠ 

ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʢʘʪʠʦʥʦʚ ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ [2]. 

ɺ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 3,84ï1,950 ʧʦ ʧʨʦʬʠʣʶ. ɺ ʩʣʦʷʭ ʧʦʯʚʳ ʧʨʝʦʙʣʘʜʘʶʪ SO4, Cl ʠ Na. ʉʦʜʝʨʞʘʥʠʝ 

ʩʦʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʦʝ. ʇʦʯʚʳ ʧʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥʥʳʝ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ɸʅɸʃʀɿʆɺ ɺʆɼʅʆʁ ɺʓʊʗɾʂʀ ʊʗɾɽʃʆ- ʀ ʉʈɽɼʅɽɻʃʀʅʀʉʊʓʍ ʉɽʈʆ-

ɹʋʈʓʍ ʇʆʏɺ (ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʝr, % ʵʢʚ.) 

 

ʂʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0,712ï1,132 ʧʦ ʧʨʦʬʠʣʶ. ʕʪʠ ʧʦʯʚʳ ʩʯʠʪʘʶʪʩʷ ʟʘʩʦʣʝʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʩʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʠʭ ʦʩʪʘʪʢʦʚ ʚ ʩʣʦʝ 0ï100 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 0,40ï0,80% ʜʣʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ 

0,40ï0,80% ʜʣʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʧʦʯʚʘʭ ʩ ʭʣʦʨʩʫʣʴʬʘʪʥʳʤ ʪʠʧʦʤ ʟʘʩʦʣʝʥʠʷ. ʊʠʧ 

ʟʘʩʦʣʝʥʠʷ ʩʫʣʴʬʘʪʥʳʡ, ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2  

ʈɽɿʋʃʔʊɸʊʓ ɸʅɸʃʀɿʆɺ ʊʗɾɽʃʆ- ʀ ʉʈɽɼʅɽɻʃʀʅʀʉʊʓʍ ʉɽʈʆ-ɹʋʈʓʍ  

(ʩʫʣʴʬʘʪʥʳʝ, ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʝ, ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ) ʇʆʏɺ (% ʵʢʚ.) 
 

ɻʣʫʙʠʥʘ, ʩʤ ɸʥʠʦʥʳ ʂʘʪʠʦʥʳ ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ ʚ % CO3 HCO3 Cl SO4 Ca Mg Na+K 

0ï20 ʥʝʪ πȟπυτ

πȟψπ
 

πȟπυσ

πȟως
 

πȟτχσ

ωȟψφ
 

πȟπυτ

ςȟχπ
 

πȟπςφ

ςȟςπ
 

πȟρυτ

φȟφψ
 

0,712 

20ï40 ð πȟπυτ

πȟψψ
 

πȟπςρ

πȟφπ
 

πȟτως

ρπȟςτ
 

πȟπυς

ςȟφπ
 

πȟπτσ

σȟφπ
 

πȟρςχ

υȟυς
 

0,708 

40ï60 ð πȟπτω

πȟψπ
 

πȟπςτ

πȟφψ
 

πȟφυφ

ρσȟφχ
 

πȟπψφ

τȟσπ
 

πȟπυτ

τȟυπ
 

πȟρτφ

φȟσυ
 

1,040 

60ï80 ð πȟπτω

πȟψπ
 

πȟπςτ

πȟφψ
 

πȟψπς

ρφȟχρ
 

πȟρςπ

φȟππ
 

πȟπχρ

υȟωπ
 

πȟρτυ

φȟςω
 

1,150 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ɸʥʠʦʥʳ ʂʘʪʠʦʥʳ ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ, ʚ % CO3 HCO3 Cl SO4 Ca Mg Na+K 

0ï20 ʥʝʪ πȟπςτ

πȟτπ
 

ρȟρυτ

σςȟυπ
 

ρȟσσπ

ςχȟφω
 

πȟςχσ

ρσȟφσ
 

πȟπχω

φȟυπ
 

πȟωσρ

τπȟτφ
 

3,84 

20ï40 ð πȟπυρ

πȟυπ
 

πȟτττ

ρςȟυπ
 

ρȟχσς

σφȟπφ
 

πȟςπσ

ρπȟρσ
 

πȟπυω

τȟψχ
 

πȟχψσ

στȟπφ
 

3,390 

40ï60 ð πȟπςχ

πȟτυ
 

πȟυυπ

ρυȟυπ
 

ρȟρωπ

ςτȟχψ
 

πȟρωπ

ωȟυπ
 

πȟπυς

τȟςυ
 

πȟφςρ

ςφȟωψ
 

2,683 

60ï80 ð πȟπςτ

πȟτπ
 

πȟσχσ

ρπȟυπ
 

ρȟρππ

ςςȟωπ
 

πȟρυψ

χȟψψ
 

πȟπτχ

σȟψχ
 

πȟυπχ

ςρȟππ
 

2,275 

80ï100 ð πȟπςτ

πȟτπ
 

πȟτχω

ρσȟυπ
 

πȟωχυ

ςπȟσπ
 

πȟρχυ

ψȟχυ
 

πȟπτω

τȟππ
 

πȟτωσ

ςρȟτυ
 

2,260 

100ï125 ð πȟπσσ

πȟυυ
 

πȟσςπ

ωȟππ
 

πȟωψτ

ςπȟτω
 

πȟρσψ

φȟψψ
 

πȟπσψ

σȟρς
 

πȟτφρ

ςπȟπτ
 

2,035 

125ï150 ð πȟπστ

πȟυυ
 

πȟρςτ

σȟυπ
 

ρȟφςπ

σσȟχσ
 

πȟρππ

υȟππ
 

πȟπσυ

ςȟψψ
 

πȟφψψ

ςωȟωπ
 

2,635 

150ï175 ð πȟπςρ

πȟσυ
 

πȟτπψ

ρρȟυπ
 

πȟχψς

ρφȟςψ
 

πȟρυψ

τȟχυ
 

πȟπτχ

ςȟσψ
 

πȟυπχ

ςρȟππ
 

1,895 

175ï200 ð πȟπσχ

πȟφπ
 

πȟρςτ

σȟυπ
 

ρȟρυυ

ςτȟπυ
 

πȟρχ

ψȟυπ
 

πȟπτω

τȟππ
 

πȟσφπ

ρςȟφυ
 

1,950 
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ɻʣʫʙʠʥʘ, ʩʤ ɸʥʠʦʥʳ ʂʘʪʠʦʥʳ ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ ʚ % CO3 HCO3 Cl SO4 Ca Mg Na+K 

80ï100 ð πȟπυτ

πȟψψ
 

πȟπςψ

πȟψπ
 

πȟφρφ

ρςȟψσ
 

πȟπφτ

σȟςπ
 

πȟπφφ

υȟυπ
 

πȟρστ

υȟψρ
 

0,900 

100ï125 ð πȟπτρ

πȟφψ
 

πȟπςτ

πȟφψ
 

πȟψρς

ρφȟως
 

πȟρσπ

φȟυπ
 

πȟπχρ

υȟωπ
 

πȟρσυ

υȟψψ
 

1,252 

125ï150 ð πȟπττ

πȟχς
 

πȟπςψ

πȟψπ
 

πȟχρψ

ρτȟωχ
 

πȟρπφ

υȟσπ
 

πȟπυψ

τȟψπ
 

πȟρτχ

φȟσω
 

1,134 

150ï175 ð πȟπττ

πȟχς
 

πȟπςφ

πȟχς
 

πȟφπψ

ρςȟφχ
 

πȟπψφ

τȟσπ
 

πȟπτχ

σȟωπ
 

πȟρσφ

υȟωρ
 

0,952 

175ï200 ð πȟπσω

πȟφτ
 

πȟπςτ

πȟφψ
 

πȟχυχ

ρυȟστ
 

πȟρρτ

υȟχπ
 

πȟπυψ

τȟψπ
 

πȟρτς

φȟρφ
 

1,132 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʧʦʯʚ 

ʠ ʟʘʩʦʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʈʠʩʫʥʦʢ 1). 
 

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʟʘʩʦʣʝʥʠʷ ʩ. ɻʶʣʝʤʣʠ 

 

ɿʘʩʦʣʝʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʘ ʠʥʦʛʜʘ ʜʝʣʘʝʪ ʝʝ 

ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʜʣʠʪʝʣʴʥʳʭ ʧʦʩʝʚʦʚ. ʀʟʙʳʪʦʯʥʦʝ ʠʩʧʘʨʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʧʦʣʠʚʥʦʡ ʚʦʜʝ, ʘ ʪʘʢʞʝ ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʛʦ ʤʥʦʛʦ ʩʦʣʝʡ, ʚʳʟʳʚʘʶʪ ʨʠʩʢ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʝ. ʄʝʨʳ ʙʦʨʴʙʳ 

ʩ ʟʘʩʦʣʝʥʠʝʤ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚʢʣʶʯʘʶʪ ʤʝʣʠʦʨʘʪʠʚʥʳʝ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʣʠʚʥʘʷ ʚʦʜʘ, ʧʦʜʘʚʘʝʤʘʷ ʥʘ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʫ ʧʦʣʠʚʘ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʦʨʦʰʝʥʠʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, 

ʚʨʝʤʝʥʥʳʝ ʠ ʦʩʝʚʳʝ ʢʘʥʘʚʳ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʛʠʙʢʠʤʠ ʠ ʞʝʩʪʢʠʤʠ ʪʨʫʙʘʤʠ. ʏʪʦʙʳ ʩʚʝʩʪʠ ʢ 

ʤʠʥʠʤʫʤʫ ʫʪʝʯʢʠ ʠʟ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʧʦʯʚʝʥʥʳʝ ʢʘʥʘʣʳ ʩʣʝʜʫʝʪ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ 

ʧʦʢʨʳʚʘʪʴ ʙʝʪʦʥʥʦʡ ʦʙʣʠʮʦʚʢʦʡ ʠ ʟʘʤʝʥʷʪʴ ʚʦʜʦʩʪʦʯʥʳʤʠ ʞʝʣʦʙʘʤʠ ʠʣʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ [3]. 

ɺʦ ʚʨʝʤʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ 

ʩʠʩʪʝʤʫ ʧʦʩʝʚʘ ʧʘʩʪʙʠʱ, ʚʦʚʨʝʤʷ ʚʥʦʩʠʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, 

ʧʦʚʳʰʘʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʧʨʦʚʦʜʠʪʴ ʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʤʝʥʴʰʝʥʠʷ ʠʩʧʘʨʝʥʠʷ ʩ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ð ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ 

ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ. ɺ ʦʩʥʦʚʝ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ð ʤʳʪʴʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʥʘ ʬʦʥʝ 

ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʭ ʨʘʙʦʪ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʢʨʳʪʦʡ 

ʢʨʳʪʳʤʠ ʜʨʝʥʘʞʘʤʠ D-63, D-64, D-65 (ʧʣʦʱʘʜʴ 32 ʛʘ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʦʢʘʤʠ 200 ʤ, 

ʜʣʠʥʘ ʚʦʜʦʩʪʦʢʦʚ 800 ʤ, ʫʢʣʦʥ 0,002 (ʈʠʩʫʥʦʢ 2). 

 

 

ʈʠʩʫʥʦʢ 2. ʆʧʳʪʥʦ-ʜʨʝʥʘʞʥʳʡ ʫʯʘʩʪʦʢ ʩ ʟʘʢʨʳʪʳʤʠ ʜʨʝʥʘʤʠ ʩ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʪʨʫʙʘʤʠ ʩ 

ʦʪʚʝʨʩʪʚʠʷʤʠ ʧʦʢʨʳʪʦʡ ʚʦʜʦʣʠʚʦʤ ʩ. ɻʶʣʝʤʣʠ ʐʘʙʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʂʦʥʪʨʦʣʴʥʳʡ ʚʦʜʦʩʪʦʢ ɼ-63 ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʠʟ ʦʙʳʯʥʳʭ 

ʛʣʠʥʷʥʳʭ ʪʨʫʙ ʠ ʧʦʢʨʳʪ ʬʠʣʴʪʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʩʤʝʩʠ ʧʝʩʢʘ ʠ ʛʨʘʚʠʷ. 

ɼʨʝʥʘʞʥʳʝ ʚʦʜʦʩʪʦʢʠ D-64 ʠ D-65 ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʥʦʚʳʭ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʦʨʝʙʨʝʥʥʳʭ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʪʨʫʙ. ʀʩʧʳʪʘʪʝʣʴʥʳʡ ʧʦʣʠʛʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʠʪʦʢʝ ʨʝʢʠ ɼʝʚʝʯʠ, ʧʦʯʚʳ 

ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʆʥ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʩʨʝʜʥʠʭ, 

ʪʷʞʝʣʳʭ ʠ ʣʝʛʢʠʭ ʛʣʠʥ. ɼʨʝʥʘʞʠ ʙʳʣʠ ʩʦʦʨʫʞʝʥʳ ʧʦʣʫʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩ 

ʧʦʤʦʱʴʶ ʵʢʩʢʘʚʘʪʦʨʘ ETS-406. ʈʝʙʨʠʩʪʦʩʪʴ ʪʨʫʙ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʧʨʦʯʥʦʩʪʴ ʚ 7ï8 ʨʘʟ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ ʚ ʧʦʯʚʘʭ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʣʦ 0,96ï1,53% ʦʪ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʧʨʝʦʙʣʘʜʘʣʠ ʠʦʥʳ Ca ʠ Na (ʊʘʙʣʠʮʘ 3). 
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ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʳʪʥʘʷ ʧʣʦʱʘʜʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʜ ʧʦʩʘʜʢʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʨʝʥʘʞʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʤʦʜʫʣʶ ʜʨʝʥʘʞʘ, ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ 

ʜʠʥʘʤʠʢʝ ʩʦʣʝʡ ʚ ʧʦʯʚʝ. 

 

ʊʘʙʣʠʮʘ 3 

ʅɸʃʀʏʀɽ ʉʆʃɽʁ ɺ ʇʆʏɺʆ-ɻʈʋʅʊɽ ʆɹʒɽʂʊɸ ʀʉʉʃɽɼʆɺɸʅʀʗ 
 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ, % 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʦʣʝʡ, % 

ʂʦʣʠʯʝʩʪʚʦ, %/ʤʛ-ʵʢʚ. 

CO3 HCO3 Cl SO4 Ca Mg Na+K 

0ï20 1,270 1,257 ʥʝʪ πȟπφσ

ρȟπτ
 
πȟπψυ

ςȟτπ
 
πȟχρφ

ρτȟως
 
πȟπφπ

σȟππ
 
πȟπςσ

ρȟωπ
 
πȟσρπ

ρσȟτφ
 

20ï40 1,078 1,163 ð πȟπφψ

ρȟρς
 
πȟπχυ

ςȟρς
 
πȟφφυ

ρσȟψυ
 
πȟπςτ

ρȟςπ
 
πȟπσχ

σȟρπ
 
πȟςωτ

ρςȟχω
 

40ï60 1,830 1,813 ð πȟπφσ

ρȟπτ
 
πȟρρρ

σȟρς
 
ρȟπχσ

ςςȟσυ
 
πȟπως

τȟφπ
 
πȟπσς

ςȟχπ
 
πȟττς

ρωȟςρ
 

60ï80 1,658 1,640 ð πȟπυω

πȟωφ
 
πȟπψρ

ςȟςψ
 
ρȟππς

ςπȟψω
 
πȟπωτ

τȟχπ
 
πȟπτχ

σȟωπ
 
πȟσυχ

ρυȟυσ
 

80ï100 1,530 1,468 ð πȟπυω

πȟωφ
 
πȟπψς

ςȟσς
 
πȟψψπ

ρψȟσς
 
πȟπψτ

τȟςπ
 
πȟπτρ

σȟτπ
 
πȟσψς

ρτȟππ
 

100ï125 1,448 1,424 ð πȟπτφ

πȟχφ
 
πȟπχς

ςȟπτ
 
πȟψχτ

ρψȟςπ
 
πȟρππ

υȟππ
 
πȟπσψ

σȟςπ
 
πȟςωτ

ρςȟψπ
 

125ï150 1,320 1,391 ð πȟπυτ

πȟψψ
 
πȟπχτ

ςȟπψ
 
ρȟψτπ

ρχȟυπ
 
πȟρππ

υȟππ
 
πȟπσφ

σȟππ
 
πȟςψχ

ρςȟτφ
 

150ï175 0,964 0,985 ð πȟπρσ

ρȟςπ
 
πȟπχτ

ςȟπψ
 
πȟυσρ

ρρȟπφ
 
πȟπςς

ρȟρπ
 
πȟπςπ

ρȟχπ
 
πȟςφυ

ρρȟυτ
 

175ï200 1,136 1,121 ð πȟπφσ

ρȟπτ
 
πȟπψς

ςȟσς
 
πȟφςφ

ρσȟπσ
 
πȟπσφ

ρȟψπ
 
πȟπςτ

ςȟππ
 
πȟςωπ

ρςȟυω
 

 

ɺr ʚʦʜʳ 

36,3% ʧʦʯʚ ʩ. ɻʶʣʘʤʣʠ ʐʘʙʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʜʚʝʨʛʣʦʩʴ ʩʠʣʴʥʦʤʫ ʟʘʩʦʣʝʥʠʶ. 

ʊʷʞʝʣʦʛʣʠʥʠʩʪʳʡ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʟʘʩʦʣʝʥʥʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʠ ʩʝʨʦ-

ʙʫʨʳʭ ʪʠʧʘʭ ʧʦʯʚ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,96ï

1,53% ʦʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʦʙʣʘʜʘʶʪ ʠʦʥʳ Ca ʠ Na.  

ʅʘ ʧʦʯʚʘʭ, ʩʢʣʦʥʥʳʭ ʢ ʟʘʩʦʣʝʥʠʶ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʝʚʦʦʙʦʨʦʪ. ʅʝʦʙʭʦʜʠʤʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʦʥʠʞʝʥʥʦʤʫ ʟʘʩʦʣʝʥʠʶ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʥʦʨʤ ʦʨʦʰʝʥʠʷ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 
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EFFECT OF RESTORATIVE MEASURES OF FERTILITY ON ERODED SOILS 

OF MOUNTAIN SHIRVAN ON THE WINTER BARLEY PERFORMANCE 

 

ÉAbasova E., Institute Soilscience and Agrochemistry of Azerbaijan NAS,  

Baku, Azerbaijan, abasovaelnara9@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʨʝʣʴʝʬʘ ɻʦʨʥʦʡ ʐʠʨʚʘʥʠ ʜʦʤʠʥʠʨʫʶʱʠʝ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʧʦʜʚʝʨʞʝʥʥʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʫʪʝʨʷʣʠ ʩʚʦʝ 

ʧʣʦʜʦʨʦʜʠʝ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʵʪʠʭ ʧʦʯʚ, ʚ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʙʳʣʠ ʚʥʝʩʝʥʳ ʧʦʜ ʦʟʠʤʳʡ ʷʯʤʝʥʴ ʙʠʦʛʫʤʫʩ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʘʨʠʘʥʪ 6 ʪʦʥʥ ʙʠʦʛʫʤʫʩʘ ʥʘ ʛʝʢʪʘʨ. 

ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʜʣʠʥʘ ʢʦʣʦʩʘ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣʘ 11,2 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ 33, ʚʝʩ ʟʝʨʝʥ ʩ 

1 ʤ2 ð 183,6 ʛ ʠ ʚʝʩ 1000 ʟʝʨʝʥ 44,7 ʛ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʚʳʰʘʶʪ ʥʘ 25ï30% ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʥʘ 10ï15% ʩ ʚʘʨʠʘʥʪʦʤ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʯʝʤ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʩʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʢʘʢ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʟʠʮʠʡ.  

 

Abstract. Due to the complexity of the relief of Mountain Shirvan, the dominant gray-brown 

soils, subject to varying degrees of erosion, have lost their fertility. To restore and maintain of these 

soil fertility, vermicompost and inorganic fertilizers were introduced under winter barley in various 

versions. It was revealed that the highest crop yield falls on the option of 6 tons of vermicompost 

per hectare. In this variant, the length of the ear of barley was 11.2 cm, the number of grains was 33, 

the weight of grains from 1 m2 was 183.6 g and the weight of 1000 grains was 44.7 g. 10ï15% with 

the option of inorganic fertilizers. In this connection, the widespread use of vermicompost is 

considered expedient both from an economic and an ecological point of view. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ, 

ʙʠʦʛʫʤʫʩ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʦʟʠʤʳʡ ʷʯʤʝʥʴ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: gray-brown soils, soil fertility, crop performance, biohumus, inorganic fertilizers, 

winter barley, crop yield. 

 

ɺʚʝʜʝʥʠʝ 

ɿʘʱʠʪʘ ʟʝʤʝʣʴ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʚʩʝʛʜʘ ʙʳʣʠ ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ 

ʧʝʨʝʜ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʍʦʪʷ ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʚʳʩʠʣʦ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪʝʤ 

ʥʝʤʝʥʠʝ ʚ ʧʦʯʚʝ ʚʦʟʥʠʢʣʦ ʤʥʦʞʝʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ 
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ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚʘʞʥʦ ʧʨʠʤʝʥʷʪʴ ʙʠʦʛʫʤʫʩ, ʢʦʪʦʨʳʡ ʙʦʣʝʝ ʛʠʙʢʦ ʚʣʠʷʝʪ ʥʘ 

ʧʣʦʜʦʨʦʜʠʝ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʦʯʚʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ 

ʫʜʦʙʨʝʥʠʡ ʫʞʝ ʘʢʪʠʚʠʟʠʨʦʚʘʣʦʩʴ ʚʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʜʫʪʩʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ [1]. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʠʦʛʫʤʫʩ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʤʝʩʪʝ ʩ ʙʠʦʛʫʤʫʩʦʤ ʠʤʝʶʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʦʩʦʙʝʥʥʦ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ [5, 7, 8]. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʠʦʛʫʤʫʩʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʧʦʣʫʯʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʜʦʨʦʛʦ, ʘ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʫʣʫʯʰʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʂʘʢ ʫʞʝ 

ʛʦʚʦʨʠʣʦʩʴ, ʙʠʦʛʫʤʫʩ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʦʯʚʝ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʇʦʵʪʦʤʫ, ʫʯʠʪʳʚʘʷ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʘʤʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ɻʦʨʥʦʛʦ ʐʠʨʚʘʥʘ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʙʫʩʪʘʥʩʢʦʡ ʟʦʥʘʣʴʥʦʡ ʩʪʘʥʮʠʠ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ɻʦʨʥʦʡ ʐʠʨʚʘʥʝ. ɼʣʷ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ. 

ʈʘʡʦʥ, ʩ ʢʦʪʦʨʳʤ ʤʳ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʝʤ, ʥʠʟʢʦʛʦʨʥʳʡ, ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ 790ï820 

ʤ. ʉʣʦʞʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ð ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʠ ʠ ʜʝʛʨʘʜʘʮʠʠ. 

ʆʩʘʜʦʯʥʘʷ ʠ ʢʘʨʙʦʥʘʪʥʘʷ ʧʨʠʨʦʜʘ ʧʦʨʦʜ ʩʥʠʞʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʨʦʟʠʠ [3]. 

ʇʨʠ ʟʘʩʫʰʣʠʚʦʤ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʦʤ ʢʣʠʤʘʪʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 350ï380 ʤʤ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ð 13,50C. ʆʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʚ ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ ʛʦʜʘ [3].  

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʨʘʟʣʠʯʥʳʭ ʟʣʘʢʦʚ ʩʦ ʩʤʝʩʴʶ ʵʬʝʤʝʨʥʦʡ ʠ 

ʧʦʣʳʥʠ [2, 3]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 6 ʚʘʨʠʘʥʪʘʭ: 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

2. 3 ʪ ʙʠʦʛʫʤʫʩʘ + N60K60 

3. 4 ʪ ʙʠʦʛʫʤʫʩʘ + N30K30 

4. 5ʪ ʙʠʦʛʫʤʫʩʘ + N30 

5. N60P60K100 

6. 6 ʪ ʙʠʦʛʫʤʫʩʘ 

ʅʘ ʧʨʘʢʪʠʢʝ ʚ 5 ʚʘʨʠʘʥʪʝ ʧʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʘ ʚ 6 ʚʘʨʠʘʥʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʚʥʝʩʝʥʠʝ ʪʦʣʴʢʦ ʙʠʦʛʫʤʫʩʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʟʜʝʩʴ ð ʩʨʘʚʥʠʪʴ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʦʥʠ ʩʦʟʜʘʶʪ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ɹ. ɼʦʩʧʝʭʦʚʘ [6]. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ [4]. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣ ̫ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ ʐʠʨʚʘʥʘ ʭʘʨʘʢʪʝʨʥʳ ʧʦʯʚʳ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʵʪʠʭ ʟʝʤʝʣʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʵʨʦʜʠʨʦʚʘʥʦ ʠʟ-ʟʘ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʢʣʦʥʘʭ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʠʥʪʝʥʩʠʚʥʳʡ ʚʳʧʘʩ 

ʧʨʠʚʝʣʠ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʵʨʦʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʝʵʨʦʜʠʨʦʚʘʥʥʳʭ ʪʠʧʘʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ 

ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʣʷʣʦ 3,24%, ʚ ʩʣʘʙʦʵʨʦʜʠʨʦʚʘʥʥʳʭ 

ʧʦʯʚʘʭ ð 2,79%, ʚ ʫʤʝʨʝʥʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ð ʦʪ 1% ʜʦ 69%. ʇʨʦʮʝʩʩ ʵʨʦʟʠʠ ʪʘʢʞʝ 

ʧʦʚʣʠʷʣ ʥʘ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ. ʆʙʱʠʡ ʘʟʦʪ ʩʦʩʪʘʚʣʷʝʪ 0,28% ʚ ʥʝʵʨʦʜʠʨʦʚʘʥʥʳʭ 

ʧʦʯʚʘʭ, 0,21% ʚ ʩʣʘʙʦʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʠ 0,16% ʚ ʫʤʝʨʝʥʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ. ɺ 
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ʵʪʠʭ ʧʦʯʚʘʭ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʠ ʦʙʱʝʛʦ ʘʟʦʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʛʣʫʙʠʥʝ (ʊʘʙʣʠʮʘ 1). ʕʪʠ 

ʮʠʬʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʠ ʘʟʦʪʘ ʙʳʣʦ ʧʦʪʝʨʷʥʦ ʠʟ ʧʦʯʚʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʵʨʦʟʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʜʠʢʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʧʣʦʜʦʨʦʜʠʝ ʵʪʠʭ ʟʝʤʝʣʴ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʕʪʠ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʢʘʨʙʦʥʠʟʠʨʦʚʘʥʳ (ʊʘʙʣʠʮʘ 1). ʂʦʣʠʯʝʩʪʚʦ 

ʘʙʩʦʨʙʠʨʦʚʘʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʦʚʦʣʴʥʦ ʚʝʣʠʢʦ ʚ ʥʝʤʳʪʳʭ ʧʦʯʚʘʭ ʠ Ca2+ 100 ʛ. ɺ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ 32,81 ʤʛ/ʵʢʚ. ɺ ʩʣʫʯʘʝ ʩʣʝʛʢʘ ʵʨʦʜʠʨʦʚʘʥʥʦʡ ʧʦʯʚʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 22,00 ʤʛ/ʵʢʚ. ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʠ 17,20 ʤʛ/ʵʢʚ. ʚ ʫʤʝʨʝʥʥʦ ʵʨʦʜʠʨʦʚʘʥʥʦʡ ʧʦʯʚʝ. 

 

ʊʘʙʣʠʮʘ 1 

ʅɽʂʆʊʆʈʓɽ ʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʉɽʈʆ-ʂʆʈʀʏʅɽɺʓʍ ʇʆʏɺ  
 

ʉʪʝʧʝʥʴ 

ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʠ ˉ 

ɻʝʥʝʪʠʯʝʩʢʠʝ 

ʛʦʨʠʟʦʥʪʳ ʠ 

ʛʣʫʙʠʥʘ ʚ ʩʤ 

ʆʙʱʠʡ 

ʛʫʤʫʩ ʚ % 

ʆʙʱʠʡ 

ʘʟʦʪ ʚ, 

% 

CO2 ɽʤʢʦʩʪʴ 

ʧʦʛʣʦʱʝʥʠʷ, 

ʤʛ/ʵʢʚ. ʥʘ 100 ʛ 

ʧʦʯʚʳ 

pH 

Ca2+ Mg2+ 

ʅʝ ʵʨʦʜʠʨʦʚʘʥʥʳʝ, 1 AUē 0-21 3,24 0,28 15,59 32,81 10,31 7,1 

AUēē 21-46 1,67 0,15 17,32 27,56 8,95 7,5 

B 46-71 0,70 ð 20,15 26,14 8,18 7,5 

B/C 71-98 0,54 ð 20,52 ð ð 7,4 

ʉʣʘʙʦ ʵʨʦʜʠʨʦʚʘʥʥʳʝ, 2 AYa 0-18 2,29 0,21 14,20 22,00 6,18 7,5 

B 18-47 1,16 0,13 17,00 20,50 6,40 7,3 

B/C 47-82 0,71 ð 17,30 18,35 6,98 7,2 

C 82-94 0,68 ð 18,42 ð ð 7,2 

ʉʨʝʜʥʝ ʵʨʦʜʠʨʦʚʘʥʥʳʝ, 3 AYa 0-17 1,69 0,16 16,23 17,20 8,80 7,6 

B 17-45 0,96 0,09 18,41 17,00 9,68 7,5 

B/C 45-76 0,51 ð 17,56 14,30 8,70 7,3 

C 76-93 0,26 ð 17,70 ð ð 7,2 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʘʪʠʦʥʘ ʤʘʛʥʠʷ, ʢʘʪʠʦʥ ʢʘʣʴʮʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʛʣʫʙʠʥʝ. ʂʘʪʠʦʥ ʤʘʛʥʠʷ 

ʤʘʣʦ ʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʦʩʥʦʚʥʦʤ 6,18ï10,31 ʤʛ/ʵʢʚ. pH ʩʨʝʜʳ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7,1ï7,6. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʣʘʙʦʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʛʦ 

ʛʦʜʘ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ. ʆʜʥʠʤ ʠʟ 6 ʧʨʠʤʝʥʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʙʳʣ ʢʦʥʪʨʦʣʴ ʩ ʮʝʣʴʶ 

ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʘʨʠʘʥʪʦʚ, ʧʨʠʤʝʥʝʥʥʳʭ ʢ ʙʠʦʛʫʤʫʩʫ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʷʤ. ʋ 

ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʜʣʠʥʘ ʢʦʣʦʩʘ ʩʦʩʪʘʚʣʷʣʘ 6,0 ʩʤ, ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʙʠʦʛʫʤʫʩʦʤ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʨʦʩʪ (ʊʘʙʣʠʮʘ 2).  

ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ 11,2 ʩʤ ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ 6 ʪ ʙʠʦʛʫʤʫʩʘ ʥʘ 

ʛʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʮʠʡ ʤʝʥʷʣʦʩʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ. ʊʘʢ, ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ ʙʳʣʦ ʥʘʩʯʠʪʘʥʦ 11 ʩʝʤʷʥ, ʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʙʠʦʛʫʤʫʩʦʤ ʠ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 22ï33. ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ 

ʩʦʩʪʘʚʠʣ 33 ʪ ʧʦ 6 ʪ ʙʠʦʛʫʤʫʩʘ ʥʘ ʛʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʣʷ. ɹʝʟ ʫʜʦʙʨʝʥʠʡ ʠ 

ʙʠʦʛʫʤʫʩʘ ʧʦʣʫʯʠʣʠ 145,2 ʛ ʟʝʨʥʘ ʷʯʤʝʥʷ ʩ 1 ʤ2 ʧʣʦʱʘʜʠ.  

ʀʟ ʊʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ ʜʝʩʷʪʠ 

ʧʨʦʜʫʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʘʨʠʘʥʪʝ 3 ʪ ʙʠʦʛʫʤʫʩʘ + N60K60 165,3 ʛ ʥʘ 1 ʤ2. ʕʪʦ ʥʘ 20,1 ʛ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɺ ʚʘʨʠʘʥʪʝ ʙʠʦʛʫʤʫʩʘ 4 ʪ + N30K30 ʩʦʜʝʨʞʘʥʠʝ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʦ 
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167,2 ʛ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʛʫʤʫʩʘ ʙʳʣʦ ʫʚʝʣʠʯʝʥʦ ʠ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʝʥʘ ʤʘʩʩʘ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 2 

ɺʃʀʗʅʀɽ ɺʆʉʉʊɸʅʆɺʀʊɽʃʔʅʓʍ ʄɽʈʆʇʈʀʗʊʀʁ ʇʃʆɼʆʈʆɼʀʗ  

ʅɸ ʕʈʆɼʀʈʆɺɸʅʅʓʍ ʇʆʏɺɸʍ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʆɿʀʄʆɻʆ ʗʏʄɽʅʗ 
 

ɺʘʨʠʘʥʪʳ ɼʣʠʥʘ ʢʦʣʦʩʘ 

ʚ ʩʤ  

ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ, ʰʪ.  

ɺʝʩ ʟʝʨʥʘ ʚ 1 

m2, ʚ ʛ 

ɺʝʩ 1000 ʟʝʨʝʥ 

ʚ ʛ  

ʂʦʥʪʨʦʣʴ ʙʝʟ ʫʜʦʙʨʝʥʠʡ  6,0 11 145,2 40,25 

3 ʪ ʙʠʦʛʫʤʫʩʘ + N60K60 7,6 22 165,3 41,10 

4 ʪ ʙʠʦʛʫʤʫʩʘ + N30K30 9,5 24 167,2 42,60 

5 ʪ ʙʠʦʛʫʤʫʩʘ + N30 10,0 26 170,3 43,30 

N60P60K100 10,2 31 178,5 44,20 

6 ʪ ʙʠʦʛʫʤʫʩʘ 11,2 33 183,6 44,70 

 

ʇʦʥʷʪʥʦ, ʯʪʦ ʙʠʦʛʫʤʫʩ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʩʝʥʥʝʛʦ ʷʯʤʝʥʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚ 6 ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ 6 ʪ ʙʠʦʛʫʤʫʩʘ. 

ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩ 1 ʤ2 ʟʝʤʣʠ ʙʳʣʦ ʚʟʷʪʦ ʦʢʦʣʦ 40 ʛ ʧʨʦʜʫʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʆʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʪʦ ʝʩʪʴ ʚ ʧʷʪʦʤ 

ʚʘʨʠʘʥʪʝ, N60P60K100 ʩ ʛʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ. ʆʜʥʘʢʦ 6 ʪ ʙʠʦʛʫʤʫʩʘ ʩ ʛʘ ʙʳʣʦ ʥʘ 5,1 ʛ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ (ʈʠʩʫʥʦʢ). 

 
 

ʈʠʩʫʥʦʢ. ɺʣʠʷʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʣʦʜʦʨʦʜʠʷ ʥʘ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʠʦʛʫʤʫʩ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʚʣʠʷʣʠ ʥʘ ʤʘʩʩʫ 

ʟʝʨʥʘ. ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ð 40,25 ʛ. ɺ ʩʣʫʯʘʝ N60P60K100 ɻ ʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 44,20 ʛ, ʘ ʚ ʩʣʫʯʘʝ 6 ʪ ʙʠʦʛʫʤʫʩʘ ʥʘ ʛʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʜʦ 

44,7 ʛ. 
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ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʙʠʦʛʫʤʫʩ 

ʧʦʚʳʰʘʶʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ð ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ ʠ 

ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ. ʊʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʚʦʜʥʦ-

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʠʦʛʫʤʫʩʘ. ʊʨʝʙʫʝʤʳʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʦʟʜʫʰʥʦ-

ʪʝʧʣʦʚʦʡ ʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʩʝʥʥʝʛʦ 

ʷʯʤʝʥʷ ʠ ʩʦʟʜʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʦʨʥʦʛʦ ʐʠʨʚʘʥʘ ʧʦʜʚʝʨʞʝʥʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʵʨʦʟʠʠ ʠ ʜʝʛʨʘʜʘʮʠʠ. ʇʣʦʜʦʨʦʜʠʝ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʘʷ. ɹʠʦʛʫʤʫʩ ʠ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, 3 ʪ/ʛʘ ʙʠʦʛʫʤʫʩʘ + ʤʠʥʝʨʘʣʴʥʦʝ 

ʫʜʦʙʨʝʥʠʝ N60K60 ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʜʣʠʥʘ ʢʦʣʦʩʘ ʷʯʤʝʥʷ ʦʟʠʤʦʛʦ ʙʳʣʘ ʥʘ 1,6 ʩʤ ʙʦʣʴʰʝ 

ʢʦʥʪʨʦʣʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ ʥʘ 1 ʤ2 ʙʳʣʦ ʙʦʣʝʝ 20,1 ʛ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ 6 ʪʦʥʥ ʙʠʦʛʫʤʫʩʘ ʥʘ ʛʝʢʪʘʨ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʜʣʠʥʘ ʢʦʣʦʩʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 5,2 ʩʤ, ʘ ʫʨʦʞʘʡ ʟʝʨʥʘ ʩ 1 ʤ2 ʫʚʝʣʠʯʠʣʩʷ ʥʘ 37,4 ʛ. 
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VALUE OF BASIC SOIL CRITERIA IN FORMATION OF SOIL FERTILITY 

 

ÉAhadov D., Institute of Soil Science and Agrochemistry Azerbaijan NAS, 

Baku, Azerbaijan, d_ahadli@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚʳʷʩʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʥʦʛʠʭ ʧʦʯʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ. ʇʫʪʝʤ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʷʪ ʦʪ ʟʘʧʘʩʘ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʩʫʤʤʳ 

ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʨʝʘʢʮʠʠ ʧʦʯʚ. ɺʳʷʚʣʝʥʳ ʪʝʩʥʳʝ ʩʚʷʟʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ, 

ʭʣʦʧʢʘ, ʚʠʥʦʛʨʘʜʘ, ʯʘʷ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʨʘʚ. ʋʨʦʞʘʡʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ, ʥʘʧʨʠʤʝʨ ʯʘʷ ʠ 

ʮʠʪʨʫʩʦʚʳʭ ʟʘʚʠʩʷʪ ʦʪ ʦʙʤʝʥʥʳʭ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʢʠʩʣʦʪʥʦʩʪʝʡ. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʦʡʩʪʚ ʫʨʦʞʘʡʥʦʩʪʠ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 58ï99. ʂʨʦʤʝ ʦʩʥʦʚʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʧʦʯʚ ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʟʘʩʦʣʝʥʥʦʩʪʴ, ʛʣʝʝʚʦʡ ʧʨʦʮʝʩʩ ʠ ʪ. ʜ. ɺʳʷʚʣʝʥʳ ʧʦʧʨʘʚʦʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

Abstract. The article clarifies the significance of many soil criteria in the formation of fertility. 
Through field and office research, it has been proven that soil fertility and productivity mainly 

depend on the supply of humus, nitrogen, phosphorus, the amount of absorbed bases and the 

reaction of the soil. Close connections of yield of cereals, cotton, grapes, tea, natural herbs were 

revealed. The yield of some crops, for example, tea and citrus fruits, depends on metabolic and 

hydrolytic acidities. Indicators of properties of productivity, correlation coefficients vary within 58-

99. In addition to the main criteria of soils, the grain size distribution, salinity, gley process, etc., 

play an important role in the yield of agricultural crops. Revealed the correction factors for these 

indicators. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʦʩʥʦʚʥʘʷ ʙʦʥʠʪʝʪʥʘʷ h ʢʘʣʘ, ʢʨʠʪʝʨʠʠ 

ʧʣʦʜʦʨʦʜʠʷ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ.  

 

Keywords: soil, soil fertility, basic evaluative scale, fertility criteria, soil varieties. 

 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʥʘʨʷʜʫ ʩ ʦʩʥʦʚʥʳʤʠ ʠ ʧʦʟʜʥʠʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʯʚʳ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ, 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʤʝʥʷʶʪʩʷ, ʪʦ ʝʩʪʴ ʤʝʥʷʶʪʩʷ 

ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ.  

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʙʦʥʠʪʝʪʥʳʭ ʰʢʘʣ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ 

ʛʫʤʫʩʘ, ʦʙʱʝʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʩʫʤʤʫ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ pH ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʚʦ 
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ʚʩʝʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʠ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʝʪ +0,89, ʫ ʚʠʥʦʛʨʘʜʘ +0,86 ʠ +0,82 ʫ ʭʣʦʧʢʘ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʧʦʯʚ ʧʦʜ 

ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʚʠʥʦʛʨʘʜʦʤ ʠ ʭʣʦʧʢʦʤ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʥʘ ʧʣʦʱʘʜʠ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʨʦʮʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ, 

ʦʙʱʝʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʟʘʧʘʩʳ (ʚ ʪʦʥʥʘʭ/ʛʘ) ʚ 0ï20, 0ï50, 0ï100 ʩʤ ʩʣʦʷʭ, ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʳ ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (Ca, Mg ʠ N, ʘ ʠʥʦʛʜʘ ʠ ʢʦʣʠʯʝʩʪʚʦ H ʠʦʥʦʚ) ʠ 

ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ (ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ) ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʡ 

ʩʨʝʜʳ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʠ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ 

ʙʦʥʠʪʝʪʥʘʷ ʰʢʘʣʘ ʧʦʯʚʳ.  

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʦʮʝʥʠʚʘʶʪʩʷ ʥʘ ʫʨʦʚʝʥʴ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʘ, ʭʣʦʧʢʘ, ʚʠʥʦʛʨʘʜʘ, ʬʨʫʢʪʦʚ, ʯʘʷ, ʦʚʦʱʝʡ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ 

ʫʩʣʦʚʠʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʢʫʣʴʪʫʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚʝʥʥʳʤ ʛʫʤʫʩʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ +0,59 ʜʦ +0,99, ʦʪʥʦʰʝʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ +0,64 ʜʦ +0,97, ʘ ʦʪʥʦʰʝʥʠʝ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ +0,58 ʜʦ +0,99, 

ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʢʦʣʝʙʣʝʪʩʷ ʦʪ +0,59 ʜʦ +0,97, ʘ 

ʦʪʥʦʰʝʥʠʝ ʢ pH ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ +0,55 ʜʦ +0,85. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʖ. ʀ. ʂʦʩʪʶʯʝʥʢʦ (1967) ʚ ʦʙʣʘʩʪʠ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʩʦʦʪʥʦʰʝʥʠʝ 

ʛʫʤʫʩʘ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ +0,97 [5], ʚ ʨʘʙʦʪʘʭ ʈ. ɸ. ɸʣʠʝʚʦʡ 

(1973) +0,88 [2], ʘʢʘʜ. ɻ. ʐ. ʄʘʤʝʜʦʚʘ (1978) ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣʘ +0,84 [6], ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʛʫʤʫʩʦʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʯʘʡʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ɼ. ʈ. ɸʭʘʜʦʚʘ 0,93 [1], ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʯʘʡʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʬʝʩʩʦʨʘ ʉ. ɿ. ʄʘʤʝʜʦʚʦʡ (1985) +0,91 [7], ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ɸ. ɻ. ɺʝʣʠʝʚʘ (1981) ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚʠʥʦʛʨʘʜʘ ʩʦʩʪʘʚʠʣʘ +0,95 [3], ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʂ. ɸ. ɻʘʬʘʨʙʝʡʣʠ (2011) ʢʦʨʨʝʣʷʮʠʷ ʩ ʣʝʩʥʳʤʠ ʙʠʦʮʝʥʦʟʘʤʠ ʩʦʩʪʘʚʠʣʘ 

+0,94 [4].  

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩʚʷʟʴ ʤʝʞʜʫ ʛʫʤʫʩʦʤ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʦʮʝʥʠʚʘʣʘʩʴ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʉ. ʊʘʛʠʝʚ (1984), ɸ. ʄʠʢʘʠʣʦʚ (1987), ɸ. ɹ. ʄʯʝʜʣʠʜʟʝ (1990), ʊ. ɻʘʩʳʤʦʚʘ (1987) ʠ ʜʨ. [8ï

10].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʛʫʤʫʩʦʤ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚʩʝʛʜʘ ʙʣʠʟʢʘ (ʦʪ +0,85 ʜʦ +0,99). ɺ ʫʩʣʦʚʠʷʭ ɻʨʫʟʠʠ ɸ. ɹ. 

ʄʯʝʜʣʠʜʟʝ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʢʦʨʨʝʣʷʮʠʷ ʛʫʤʫʩʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʯʘʡʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 

0,61, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ð 0,99, pH ð 0,55, ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ð 

65 [9]. 

ɼ. ʈ. ɸʭʘʜʦʚ (1979) ʩʚʦʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ ʠ 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʯʘʡʥʳʭ ʨʘʩʪʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʯʘʷ ʩʦʩʪʘʚʠʣʘ 0,60, ʘ ʩ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ð 0,50 [1]. 

ʇʦʤʠʤʦ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ 

ʧʨʦʮʝʥʪʘʭ ʠ ʟʘʧʘʩʘʤʠ ʛʫʤʫʩʘ, ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, 

ʷʚʣʷʶʪʩʷ ʦʙʱʠʡ ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ ʚ % ʚ ʧʦʯʚʝ ʠ ʟʘʧʘʩʳ ʚ ʪʦʥʥʘʭ/ʛʘ ʚ ʧʦʯʚʝ, ʘ ʪʘʢʞʝ ʤ/ʵʢʚ.  
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ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʢ ʩʫʤʤʝ ʚʩʝʛʜʘ ʭʦʨʦʰʝʝ ʠʣʠ 

ʙʣʠʟʢʦʝ. ɺ ʊʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʫʨʦʚʥʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

 

ʊʘʙʣʠʮʘ 1 

ʂʆʈʈɽʃʗʊʀɺʅʓɽ ʉɺʗɿʀ ʆʉʅʆɺʅʓʍ ʂɸʏɽʉʊɺɽʅʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʇʆʏɺ 

 ʉ ʋʈʆɾɸʁʅʆʉʊʔʖ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ 
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ʄʘʤʝʜʦʚ ɻ. ʐ., 1978 ʢʦʨʤʦʚʳʝ 

ʫʛʦʜʴʷ 

0,893 0,645 0,578 ð ð ð ð 

ʄʘʤʝʜʦʚʘ ʉ. ɿ., 1989 ʯʘʡ 

ʚʠʥʦʛʨʘʜ 

0,91 0,94 ð ð ð ð ð 

ʂʦʩʪʶʯʝʥʢʦ ʖ. ʀ., 

1966 

ʭʣʦʧʦʢ 0,97 0,92 ð ð ð ð ð 

ɸʣʠʝʚ ʈ. ɸ., 1971 ʭʣʦʧʦʢ 0,88 0,90 ð ð ð ð ð 

ɸʭʘʜʦʚ ɼ. ʈ., 1979 ʯʘʡ 0,59 0.66 0,65   0,77 0,85 

ɺʝʣʠʝʚ A. ɻ., 1981 ʚʠʥʦʛʨʘʜ  

ʯʘʡ  

ʟʝʨʥʦʚʳʝ 

0,98 

0,998 

0,936 

ð 0,786 

0,922 

0,882 

0,837 0,674 

ð 

0,59 

ð ð 

ʄʠʢʘʠʣʦʚ ɸ. ɸ., 1986 ʭʣʦʧʦʢ 

ʟʝʨʥʦʚʳʝ 

0,981 

0,997 

0,776 

0,809 

0,983 

0,986 

ð 0,982 

0,979 

ð ð 

ɻʘʬʘʨʙʝʡʣʠ ʂ. ɸ., 1988 ʣʝʩʥʳʝ 

ʙʠʦʮʝʥʦʟʳ 

0,94 0,92 ð ð ð ð ð 

ʊʘʛʠʝʚ ʉ. ʈ., 1991 ʤʥʦʛʦʣʝʪ-

ʥʠʝ 

ʥʘʩʘʞʜʝ-

ʥʠʷ 

0,94 0,97 0,79 ð 0,04 ð ð 

ʂʘʩʫʤʦʚ T. T., 1993 ʬʨʫʢʪʦʚʳʝ 

ʩʘʜʳ 

0,89 0,87 ð ð ð ð ð 

ʇʘʧʠʩʦʚ ʈ. ʀ., 1973 ʯʘʡ 0,61 ð ð ð 0,99 0,55 ð 

 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʟʘʧʘʩʳ ʛʫʤʫʩʘ, ʦʙʱʝʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʚ ʧʦʯʚʝ, ʩʫʤʤʘ 

ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʫʨʦʚʝʥʴ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʞʠʟʥʠ, ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʵʪʠʭ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʥʠʪʠʨʦʚʢʫ 

ʧʦʯʚ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʨʦʚʦʜʠʪʴ ʧʦʜ ʢʦʤʧʣʝʢʩʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʘ ʥʝ ʧʦʜ ʦʪʜʝʣʴʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʧʦʯʚ ʩ ʥʘʠʤʝʥʴʰʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʝʜʠʥʠʮ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʫʨʦʚʥʷ ʟʘʩʦʣʝʥʠʷ, ʵʨʦʟʠʠ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʩʢʝʣʝʪʥʦʩʪʠ, ʢʘʤʝʥʠʩʪʦʩʪʠ, ʦʨʦʰʝʥʠʷ, ʫʨʦʚʥʷ ʦʙʨʘʙʦʪʢʠ, ʪʦʣʱʠʥʳ ʩʣʦʷ ʧʦʯʚʳ, 

ʧʩʝʚʜʦʧʦʜʟʦʣʴʥʦʩʪʠ ʠ ʛʣʝʝʚʘʪʦʩʪʠ (ʊʘʙʣʠʮʘ 2). 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘʚʠʩʠʪ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʤʥʦʛʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ʀʤʝʷ ʚ ʧʦʯʚʝ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʵʪʠʭ ʚʝʱʝʩʪʚ, ʨʘʩʪʝʥʠʷ 

ʥʝ ʤʦʛʫʪ ʨʘʩʪʠ ʠʣʠ ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ.  

ʊʘʙʣʠʮʘ 2  

ʇʆʇʈɸɺʆʏʅʓɽ ʂʆʕʌʌʀʎʀɽʅʊʓ ʇʆʏɺ ɸɿɽʈɹɸʁɼɾɸʅɸ 
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ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʇʦ ʫʨʦʚʥʶ 
ʟʘʩʦʣʝʥʥʦʩʪʠ 
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 ʩʣʘ-
ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ɻʦʨʥʦ-
ʣʫʛʦʚʳʝ 
ʦʩʪʘʪʦʯʥʦ 
ʢʘʨʙʦʥʘʪʥʳʝ 

70 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-
ʣʫʛʦʚʳʝ 
ʪʦʨʬʷʥʠʩʪʳʝ 

95 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-
ʣʫʛʦʚʳʝ 

89 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-
ʣʫʛʦʚʳʝ 
ʯʝʨʥʦʟʝʤʦ-
ʚʠʜʥʳʝ 

90 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-
ʣʫʛʦʚʳʝ 
ʦʩʪʝʧʥʝʥʥʳʝ 

72 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʣʫʛʦʚʳʝ 

86 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʪʠʧʠʯʥʳʝ 

87 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʣʝʩʩʦʚʳʝ 

80 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʦʩʪʘʪʦʯʥʦ 

ʢʘʨʙʦʥʘʪʥʳʝ 

76 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ 

88 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʜʝʨʥʦʚʦ 

ʢʘʨʙʦʥʘʪʥʳʝ 

87 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʩʤʳʪʳʝ 

84 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʪʠʧʠʯʥʳʝ 

85 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 
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 ʩʣʘ-
ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ 

87 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ 

69 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʫʛʦʚʳʝ 

ʦʢʫʣʴʪʫʨʝʥ-

ʥʳʝ 

90 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʃʫʛʦʚʦ-

ʢʦʨʠʯʥʝʚʳʝ 

85 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʳʝ 

69 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ 

ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ 

69 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʳʝ 

ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʝ 

63 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʳʝ 

ʪʝʤʥʦ-

ʢʘʰʪʘʥʦʚʳʝ 

45 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ 

ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ 

65 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʳʝ 

ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ 

59 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ 

ʥʝʧʦʣʥʦʨʘʟ-

ʚʠʪʳʝ 

11 ʫʩʣʦʚʥʦ 

ʥʝʧʨʠʛʦʜʥ

ʳʝ 

- - - - - - - - - - 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʩʤʳʪʳʝ 

100 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʪʠʧʠʯʥʳʝ 

85 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʳʝ 86 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 
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 ʩʣʘ-
ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ʯʝʨʥʦʟʝʤʳ 

ʢʘʨʙʦʥʘʪʥʳʝ 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʦʢʫʣʴʪʫʨʝʥ-

ʥʳʝ 

100 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,80 - - - - 1,00 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʥʝʧʦʣʥʦʨʘʟ-

ʚʠʪʳʝ 

20 ʫʩʣʦʚʥʦ 

ʥʝʧʨʠʛʦʜʥ

ʳʝ 

- - - - - - - - - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʦʧʦʜʟʦʣʝʥ-

ʥʳʝ 

68 ʯʘʡ, 

ʮʠʪʨʫʩʳ 

- 0,89 1,00 0,96 0,33 - - - - 1,00 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʦʧʦʜʟʦʣʝʥ-

ʥʳʝ 

79 ʯʘʡ, 

ʮʠʪʨʫʩʳ 

- 0,89 1,00 0,96 0,33 - - - - 1,00 

ɾʝʣʪʦʟʝʤʳ 

ʛʣʝʝʚʳʝ 

94 ʯʘʡ, 

ʮʠʪʨʫʩʳ 

- 0,76 1,00 0,96 0,33 - - - - - 

ʇʩʝʚʜʦʧʦʜʟʦ

ʣʠʩʪʳʝ 

ʞʝʣʪʦʟʝʤʳ 

78 ʯʘʡ, 

ʮʠʪʨʫʩʳ 

- 0,76 1,00 0,96 0,33 - - - - - 

ʂʘʰʪʘʥʦʚʳʝ 

ʪʠʧʠʯʥʳʝ 

84 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 1,00 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 1,00 

ʢʦʨʤʦʚʳʝ - 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 1,00 

ʂʘʰʪʘʥʦʚʳʝ 

ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ 

80 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 1,00 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 1,00 

ʢʦʨʤʦʚʳʝ - 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 1,00 

ʉʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ 

53 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 1,00 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 1,00 

ʢʦʨʤʦʚʳʝ - 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 1,00 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 1,00 

ʂʘʰʪʘʥʦʚʳʝ 

ʜʘʚʥʦ 

ʦʨʦʰʘʝʤʳʝ 

77 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,91 0,33 1,00 0,91 0,64 0,56 - 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʢʦʨʤʦʚʳʝ - 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʃʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʳʝ 

56 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 - 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʢʦʨʤʦʚʳʝ 0,60 0,89 1,00 0,91 0,36 1,00 0,88 0,60 0,25 - 

ʃʫʛʦʚʦ- 74 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 - 
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 ʩʣʘ-
ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ʢʘʰʪʘʥʦʚʳʝ 

ʜʘʚʥʦ 

ʦʨʦʰʘʝʤʳʝ 

ʚʠʥʦʛʨʘʜ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʢʦʨʤʦʚʳʝ 0,60 0,89 1,00 0,91 0,36 1,00 0,88 0,60 0,25 - 

ʂʘʰʪʘʥʦʚʳʝ 

ʥʝʧʦʣʥʦʨʘʟ-

ʚʠʪʳʝ 

19 ʫʩʣʦʚʥʦ 

ʥʝʧʨʠʛʦʜʥ

ʳʝ 

- - - - - - - - - - 

ʂʦʨʠʯʥʝʚʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ 

 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,91 0,33 1,00 0,91 0,64 0,56 - 

ʉʝʨʳʝ 

ʪʝʤʥʳʝ 

82 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,56 - 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʢʦʨʤʦʚʳʝ - 0,73 1,00 0,60 0,78 1,00 0,73 0,63 0,42 - 

ʉʝʨʳʝ 

ʪʠʧʠʯʥʳʝ 

66 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,66 - 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʢʦʨʤʦʚʳʝ - 0,89 1,00 0,60 0,78 1,00 0,73 0,63 0,42 - 

ʉʝʨʳʝ 

ʩʚʝʪʣʳʝ 

44 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,66 - 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʢʦʨʤʦʚʳʝ - 0,89 1,00 0,60 0,78 1,00 0,73 0,63 0,42 - 

ʉʝʨʳʝ 

ʦʨʦʰʘʝʤʳʝ 

66 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,91 0,64 0,66 - 

ʭʣʦʧʦʢ 0,60 0,89 1,00 0,91 0,36 1,00 0,91 0,64 0,56 - 

ʢʦʨʤʦʚʳʝ - 0,89 1,00 0,60 0,78 1,00 0,73 0,63 0,42 - 

ʉʝʨʳʝ 

ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ 

9 ʥʝʧʨʠʛʦʜʥ

ʳʝ 

- - - - - - - - - - 

ʉʝʨʳʝ 

ʦʣʫʛʦʚʝʣʳʝ 

68 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,73 0,60 0,42 - 

ʭʣʦʧʦʢ 0,60 0,62 0,91 1,00 0,73 1,00 0,73 0,60 0,42 - 

ʃʫʛʦʚʦ-ʩʝʨʳʝ 79 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,73 0,63 0,42 - 

ʭʣʦʧʦʢ 0,60 0,62 0,91 1,00 0,73 1,00 0,73 0,63 0,42 - 

ʆʣʫʛʦʚʝʣʳʝ 

ʩʝʨʳʝ 

ʦʨʦʰʘʝʤʳʝ 

68 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,73 0,63 0,42 - 

ʭʣʦʧʦʢ 0,60 0,62 0,91 1,00 0,73 1,00 0,73 0,63 0,42 - 

ʃʫʛʦʚʦ-ʩʝʨʳʝ 

ʦʨʦʰʘʝʤʳʝ 

70 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,33 1,00 0,73 0,63 0,42 - 

ʭʣʦʧʦʢ 0,60 0,62 0,91 1,00 0,73 1,00 0,73 0,63 0,42 - 

ʉʝʨʦ-ʙʫʨʳʝ 40 ʟʝʨʥʦʚʳʝ 0,60 0,73 1,00 0,90 0,33 1,00 0,73 0,63 0,42 1,00 

ʭʣʦʧʦʢ 0,60 0,73 1,00 0,60 0,78 1,00 0,73 0,63 0,42 - 

ʢʦʨʤʦʚʳʝ - 0,73 1,00 0,60 0,78 1,00 0,73 0,63 0,42 - 

ʚʠʥʦʛʨʘʜ - 0,73 1,00 0,60 0,78 1,00 0,73 0,63 0,42 1,00 

ʯʘʡ, 

ʮʠʪʨʫʩʳ 

- 0,89 1,00 0,96 0,33 - - - - - 

ʃʫʛʦʚʦ-

ʣʝʩʥʳʝ 

ʩʤʳʪʳʝ 

75 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 1,00 0,86 0,60 0,66 - 

ʃʫʛʦʚʦ-

ʣʝʩʥʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ 

70 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 1,00 0,86 0,60 0,66 - 
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 ʩʣʘ-
ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ʃʫʛʦʚʳʝ 

ʩʤʳʪʳʝ 

(ʘʣʣʶʚʠʘʣʴ-

ʥʳʝ ʣʫʛʦʚʳʝ) 

63 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 1,00 0,86 0,60 0,66 - 

ʃʫʛʦʚʦ-

ʙʦʣʦʪʥʳʝ 

ʩʤʳʪʳʝ 

71 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 1,00 0,86 0,60 0,66 - 

ʃʫʛʦʚʦ-

ʙʦʣʦʪʥʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ 

67 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 1,00 0,86 0,60 0,66 - 

ʃʫʛʦʚʦ-

ʙʦʣʦʪʥʳʝ 

ʤʝʨʛʝʣʴʥʳʝ 

71 ʟʝʨʥʦʚʳʝ 0,60 0,89 1,00 0,90 0,80 1,00 0,86 0,60 0,66 - 

ɻʦʨʥʦ-

ʣʫʛʦʚʳʝ 

ʦʩʪʘʪʦʯʥʦ 

ʢʘʨʙʦʥʘʪʥʳʝ 

70 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʫʛʦʚʳʝ 

ʪʦʨʬʷʥʠʩʪʳʝ 

95 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʫʛʦʚʳʝ 

89 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʫʛʦʚʳʝ 

ʯʝʨʥʦʟʝʤʦʚʠ

ʜʥʳʝ 

90 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʫʛʦʚʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ 

72 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʣʫʛʦʚʳʝ 

86 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʪʠʧʠʯʥʳʝ 

87 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʣʝʩʩʦʚʳʝ 

80 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʦʩʪʘʪʦʯʥʦ 

ʢʘʨʙʦʥʘʪʥʳʝ 

76 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʙʫʨʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ 

88 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

87 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 
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 ʩʣʘ-
ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ʜʝʨʥʦʚʦ-

ʢʘʨʙʦʥʘʪʥʳʝ 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʩʤʳʪʳʝ 

84 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʪʠʧʠʯʥʳʝ 

85 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ 

87 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ 

69 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʫʛʦʚʳʝ 

ʦʢʫʣʴʪʫʨʝʥ-

ʥʳʝ 

90 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ 

ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ 

69 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ 

69 ʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʳʝ 

ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʝ 

63 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʳʝ 

ʪʝʤʥʦ-

ʢʘʰʪʘʥʦʚʳʝ 

45 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ 

ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ 

65 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʳʝ 

ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ 

59 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ 

ʥʝʧʦʣʥʦʨʘʟ-

11 ʫʩʣʦʚʥʦ 

ʥʝʧʨʠʛʦʜʥʳʝ 

- - - - - - - - - 
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 ʩʣʘ-
ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ʚʠʪʳʝ 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʩʤʳʪʳʝ 

100 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʪʠʧʠʯʥʳʝ 

85 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʢʘʨʙʦʥʘʪʥʳʝ 

86 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʦʢʫʣʴʪʫʨʝʥ-

ʥʳʝ 

100 ʟʝʨʥʦʚʳʝ - - - - 1,00 0,90 0,75 - - 

ɻʦʨʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʥʝʧʦʣʥʦʨʘʟ-

ʚʠʪʳʝ 

20 ʫʩʣʦʚʥʦ 

ʥʝʧʨʠʛʦʜʥʳʝ 

- - - - - - - - - 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʪʠʧʠʯʥʳʝ 

68 ʯʘʡ, ʮʠʪʨʫʩʳ - - - - 1,00 0,90 0,75 0,44 0,33 

ɻʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʦʧʦʜʟʦʣʝʥ-

ʥʳʝ 

79 ʯʘʡ, ʮʠʪʨʫʩʳ - - - - 1,00 0,90 0,75 0,44 0,33 

ɾʝʣʪʦʟʝʤʳ 

ʛʣʝʝʚʳʝ 

94 ʯʘʡ, ʮʠʪʨʫʩʳ - - - - - - - 0,44 0,33 

ʇʦʜʟʦʣʠʩʪʳʝ 

ʞʝʣʪʦʟʝʤʳ 

78 ʯʘʡ, ʮʠʪʨʫʩʳ - - - - - - - 0,44 0,33 

ʂʘʰʪʘʥʦʚʳʝ 

ʪʠʧʠʯʥʳʝ 

84 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʂʘʰʪʘʥʦʚʳʝ 

ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ 

80 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʉʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ 

53 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʂʘʰʪʘʥʦʚʳʝ 

ʜʘʚʥʦ 

ʦʨʦʰʘʝʤʳʝ 

77 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʳʝ 

56 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʳʝ 

ʜʘʚʥʦ 

ʦʨʦʰʘʝʤʳʝ 

74 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 
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ʙʦ 

ʩʨʝʜ-
ʥʝ 

ʪ -̫
ʞʝ-
ʣʦ 

ʂʘʰʪʘʥʦʚʳʝ 

ʥʝʧʦʣʥʦʨʘʟ-

ʚʠʪʳʝ 

19 ʚʩʝ ʢʫʣʴʪʫʨʳ - - - - - - - - - 

ʊʝʤʥʦ-ʩʝʨʳʝ 82 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʉʚʝʪʣʦ-ʩʝʨʳʝ 66 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʉʚʝʪʣʦ-ʩʝʨʳʝ 44 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʉʝʨʳʝ 

ʦʨʦʰʘʝʤʳʝ 

66 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʉ
ʝ
ʨ
ʳ
ʝ
 

ʦ
ʙ
ʳ
ʢ
ʥ
ʦ

-
ʚ
ʝ
ʥ
ʥ
ʳ
ʝ

 9 ʥʝʧʨʠʛʦʜʥʳʝ - - - - - - - - - 

ʆʣʫʛʦʚʝʣʳʝ 

ʩʝʨʳʝ 

ʦʨʦʰʘʝʤʳʝ 

68 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-ʩʝʨʳʝ 79 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-ʩʝʨʳʝ 

ʦʨʦʰʘʝʤʳʝ 

70 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʉʝʨʦ-ʙʫʨʳʝ 40 ʯʘʡ, ʮʠʪʨʫʩʳ 1,00 0,90 0,75 - - - - 0,44 0,33 

ʃʫʛʦʚʦ-

ʣʝʩʥʳʝ 

ʩʤʳʪʳʝ 

75 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-

ʣʝʩʥʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ 

70 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-

ʩʤʳʪʳʝ 

(ʘʣʣʶʚʠʘʣʴʥ

ʦ-ʣʫʛʦʚʳʝ) 

63 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-

ʙʦʣʦʪʥʳʝ 

ʩʤʳʪʳʝ 

71 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-

ʙʦʣʦʪʥʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ 

67 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

ʃʫʛʦʚʦ-

ʙʦʣʦʪʥʳʝ 

ʤʝʨʛʝʣʴʥʳʝ 

71 ʚʩʝ ʢʫʣʴʪʫʨʳ 1,00 0,90 0,75 - - - - - - 

 

ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʣʠʷʥʠʶ ʫʨʦʚʥʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʷ ʨʘʩʪʫʪ ʠ ʜʘʶʪ ʫʨʦʞʘʡ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʍʦʪʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʩʥʦʚʥʦʡ ʙʦʥʠʪʝʪʥʦʡ ʰʢʘʣʳ, ʦʥʠ ʢʦʩʚʝʥʥʦ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ɺ ʧʨʠʨʦʜʝ ʧʦʯʚʳ ʥʝ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ʊʦʣʱʠʥʘ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʘ, ʟʘʩʦʣʝʥʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʟʘʩʦʣʝʥʠʷ ʠ 
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ʵʨʦʟʠʠ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʦʚ, ʫʨʦʚʥʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʪʘʢʞʝ ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʠ. ɺ ʧʦʯʚʘʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩ ʫʯʝʪʦʤ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠ 

ʨʘʩʯʝʪʝ ʙʦʥʠʪʝʪʥʳʭ ʙʘʣʣʦʚ ʥʘʠʤʝʥʴʰʝʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʙʘʟʦʚʳʝ ʙʦʥʠʪʝʪʥʳʝ 

ʙʘʣʣʳ ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ʉʥʘʯʘʣʘ ʦʥʠ ʫʤʥʦʞʘʶʪ ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʜʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦʯʚʳ, ʘ ʟʘʪʝʤ ʫʤʥʦʞʘʶʪ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ 

ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʨʫʛʦʛʦ. ʅʘʧʨʠʤʝʨ, ʙʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʪʠʧʠʯʥʦʡ 

ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʨʘʚʝʥ 76, ʫʤʥʦʞʝʥʥʳʤ ʥʘ 0,89 ʜʣʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʟʘʪʝʤ 

ʫʤʥʦʞʝʥʥʳʤ ʥʘ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 0,91 ʜʣʷ ʫʤʝʨʝʥʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʪʝʤ 0,9 ʜʣʷ 

ʥʠʟʢʦʛʦ ʟʘʩʦʣʝʥʠʷ: 76Ĭ0,89 = 68Ĭ0,91 = 61Ĭ0,9 = 55. ʇʨʘʚʠʣʴʥʝʝ ʙʳʣʦ ʙʳ ʜʫʤʘʪʴ, ʯʪʦ ʙʳʣʦ 

ʙʳ ʣʦʛʠʯʥʝʝ ʫʤʥʦʞʠʪʴ ʙʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʥʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ: 76 Ĭ (0,89+0,91+0,9): 3 = 76Ĭ0,9 = 68. ʂʘʢ ʚʠʜʠʪʝ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʢʘʯʝʩʪʚʘ ʥʘ 13 ʧʫʥʢʪʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʪʦʜʘ. ʈʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʪʦʯʢʠ ʩʦʟʜʘʶʪ 

ʚʧʝʯʘʪʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʥʠʞʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʇʦʪʦʤʫ ʯʪʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʥʝ ʚʣʠʷʶʪ ʥʘ ʧʦʯʚʫ. ʈʘʩʯʝʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʢʦʤʧʣʝʢʩʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʩʯʝʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʬʦʨʤʠʨʫʷ ʝʝ ʧʣʦʜʦʨʦʜʠʝ. ʇʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʩʢʝʣʝʪʥʦʩʪʠ, ʢʘʤʝʥʠʩʪʦʩʪʠ, ʫʨʦʚʥʷ ʦʨʦʰʝʥʠʷ, ʢʫʣʴʪʫʨʳ, ʪʦʣʱʠʥʳ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, 

ʧʩʝʚʜʦʧʦʜʟʦʣʝʥʥʦʩʪʠ ʠ ʛʣʝʝʚʘʪʦʩʪʠ (ʊʘʙʣʠʮʘ 2). 

ʈʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʤʥʦʛʠʭ 

ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ʀʤʝʷ ʚ ʧʦʯʚʝ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʵʪʠʭ ʚʝʱʝʩʪʚ, ʨʘʩʪʝʥʠʷ ʥʝ ʤʦʛʫʪ ʥʠ ʨʘʩʪʠ, ʥʠ 

ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ. ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʣʠʷʥʠʶ ʫʨʦʚʥʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʧʦʯʚʝ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʷ ʨʘʩʪʫʪ ʠ ʜʘʶʪ ʫʨʦʞʘʡ. ʈʘʩʯʝʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ 

ʢʦʤʧʣʝʢʩʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʩʯʝʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʬʦʨʤʠʨʫʷ ʝʝ ʧʣʦʜʦʨʦʜʠʝ.  
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ɸʥʥʦʪʘʮʠʷ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʢʘʭ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʂʘʜʘʤʞʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ 30 ʣʝʪ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠ ̫ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʘʛʨʦʤʝʪʝʦʧʦʩʪʘ ʄʘʨʢʘʟ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ 

ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʜʘʤʞʘʡʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʜʚʘ ʧʝʨʠʦʜʘ, ʚʳʯʠʩʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ɻʊʂ) ʉʝʣʷʥʠʥʦʚʘ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʥʦʨʤʳ, ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʩʪʝʧʝʥʴ ʘʨʠʜʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʚʳʧʦʣʥʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʟʘ ʜʚʘ ʧʝʨʠʦʜʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ. ɺʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ (1991ï2013 ʛʛ.) ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʚʫʭ ʤʝʩʷʮʝʚ. ɸ 

ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʫʤʤ ʦʩʘʜʢʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʝʪʩ ̫ʫʤʝʥʴʰʝʥʠʝ ɻʊʂ ʚ ʨʘʩʯʝʪʘʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

 

Abstract. Climatic conditions have a great influence on agricultural production. In 

agrometeorological developments, it is widely complex hydrometeorological indicators are used 

that determine the growth and development of cultivated plants. This paper presents an analysis of 

data on agroclimatic conditions of the Kadamjai district of the Batken region. Research results are 

shown meteorological data of the Markaz agrometeopost. Recently observed regional changes are 

analyzed climatic indicators on the territory of the Kadamjai region. A comparative analysis of the 

main meteorological data for two periods was carried out, the degree of moisture content of the 
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numerical value of the hydrothermal coefficient (HC) of Selyaninov was calculated, deviations 

from the norm, the sum of active air temperatures, the degree of aridity of the region were 

determined, and a comparative analysis of the data for two periods was carried out. The analyzed 

increase in the average annual temperature is traced throughout the season. The revealed decrease in 

the amount of precipitation is also confirmed throughout the entire period with the exception of two 

months for 1991ï2013. And also, the increase in the average annual temperature and the decrease in 

the amount of precipitation are confirmed, confirms the decrease in the SCC in the calculations, 

which is the influence of changes in the meteorological regime. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʩʘʜʢʠ, ʩʫʤʤʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

 

Keywords: growing season, air temperature, precipitation, sum of effective air temperatures, 

hydrothermal coefficient. 

 

ʆʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦ ʚʥʫʪʨʠʛʦʜʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ [4]. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʩ 

1961 ʧʦ 2013 ʛ. ɺ ʟʘʜʘʯʠ ʚʦʰʣʠ ʩʣʝʜʫʶʱʠʝ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʦʡ ʭʦʜ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ; 

ʚʳʯʠʩʣʠʪʴ ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʨʘʡʦʥʘ ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ (ɻʊʂ) ʉʝʣʷʥʠʥʦʚʘ; ʦʧʨʝʜʝʣʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ, ʩʫʤʤʫ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʩʪʝʧʝʥʴ ʘʨʠʜʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʩʨʘʚʥʠʪʴ ʟʥʘʯʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʟʘ ʜʚʘ ʧʝʨʠʦʜʘ [1, 5]. 

 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʜʘʤʞʘʡʩʢʠʡ ʨʘʡʦʥ ð ʦʜʠʥ ʠʟ ʪʨʝʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʮʝʥʪʨ ʨʘʡʦʥʘ ð ʛʦʨʦʜ ʂʘʜʘʤʞʘʡ. ʊʝʨʨʠʪʦʨʠʷ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ: 6 146 ʢʤĮ, ʥʘʩʝʣʝʥʠʝ: 157 

597 ʯʝʣʦʚʝʢ. ʅʘ ʟʘʧʘʜʝ ʛʨʘʥʠʯʠʪ ʩ ʉʦʭʩʢʠʤ ʨʘʡʦʥʦʤ-ʵʢʩʢʣʘʚʦʤ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ɹʘʪʢʝʥʩʢʠʤ 

ʨʘʡʦʥʦʤ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʝ ð ʩ ʆʰʩʢʦʡ ʦʙʣʘʩʪʴʶ ʂʠʨʛʠʟʠʠ, ʥʘ ʩʝʚʝʨʝ ð 

ʩ ʌʝʨʛʘʥʩʢʠʤ ʨʘʡʦʥʦʤ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ.  

ʇʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦʤ 

ʧʦʷʩʫ. ʂʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʷʩʥʦ ʚʳʨʘʞʝʥʥʦʡ ʟʠʤʦʡ ʠ ʣʝʪʦʤ. ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʷʩʘ ʠʟʤʝʥʷʪʩʷ ʦʪ ʟʘʩʫʰʣʠʚʦʛʦ ʜʦ ʪʫʥʜʨʦʚʦʛʦ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ 2ï3 ʤ/ʩ ʩ ʧʦʨʳʚʘʤʠ ʜʦ 23 ʤ/ʩ.  

ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 226 ʜʥʝʡ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʚ ʛʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 100 ʜʦ 400 ʤʤ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 40% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʥʘ ʩʝʚʝʨʥʳʝ ʦʪʨʦʛʠ ɸʣʘʡʩʢʦʛʦ ʠ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ 

ʭʨʝʙʪʦʚ.  

ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝʫʩʪʦʡʯʠʚ ʠ ʚ ʧʝʨʠʦʜ ʥʦʷʙʨʴ-ʤʘʨʪ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 20 ʩʤ. ʧʦ 

ʪʝʧʣʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʚʦʟʤʦʞʥʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʟʝʨʥʦʚʳʭ, ʦʚʦʱʝʙʘʭʯʝʚʳʭ, ʢʫʢʫʨʫʟʫ ʠ 

ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ [2, 3]. 

ʆʮʝʥʢʘ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʧʦʤʦʛʘʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʘʜʘʧʪʘʮʠʠ ʢ ʚʦʟʤʦʞʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. 
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ʇʨʦʚʝʜʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʘʛʨʦʤʝʪʝʦʧʦʩʪʘ ʄʘʨʢʘʟ ʂʘʜʘʤʞʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ (ʈʠʩʫʥʢʠ 1ï5).  

ɺ ʩʚʷʟʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʜʘʥʥʦʤ ʧʦʩʪʫ ʟʘ ʦʩʥʦʚʫ ʨʘʩʯʝʪʦʚ ʚʟʷʪʳ 

ʦʩʥʦʚʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʠ, ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ 

ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ, ʩʫʤʤʫ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ɻʊʂ) ʉʝʣʷʥʠʥʦʚʘ [6ï9]. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ 1974ï2013 ʛʦʜ, 

ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 0,028 ʛʨʘʜʫʩʦʚ ʚ ʛʦʜ. 

 
ʈʠʩʫʥʦʢ 1. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ 1961ï2013 ʛʛ. 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʛʦʜʦʚʦʡ ʭʦʜ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʫʨʘʚʥʝʥʠʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʞʝʛʦʜʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ. ɺʝʣʠʯʠʥʘ ʝʞʝʛʦʜʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,83 ʤʤ ʚ ʛʦʜ.  

 

 
ʈʠʩʫʥʦʢ 2. ɻʦʜʦʚʳʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ 1974ï2013 ʛʛ. 

 

ʈʠʩʫʥʦʢ 3 ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʙʘʟʦʚʳʤ 

ʧʝʨʠʦʜʦʤ. ʆʪʢʣʦʥʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,3 ʜʦ 3,6 ʛʨʘʜʫʩʦʚ. 

 

ɻʦʜʦʚʦʡ ʭʦʜ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

y = 0,0285x + 12,801
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ʈʠʩʫʥʦʢ 3. ɺʥʫʪʨʠʛʦʜʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ  

 

ɺʥʫʪʨʠʛʦʜʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʩʫʤʤ ʦʩʘʜʢʦʚ ʧʨʦʷʚʣʷʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʤʘʨʪ, ʘʧʨʝʣʴ 

ʠ ʦʢʪʷʙʨʴ ʤʝʩʷʮʳ ʥʘ 6ï12% ʚ ʘʚʛʫʩʪʝ ʠ ʜʝʢʘʙʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 4ï

8%.  

 

 
ʈʠʩʫʥʦʢ 4. ɺʥʫʪʨʠʛʦʜʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʩʫʤʤ ʦʩʘʜʢʦʚ.  

 

 

 
ʈʠʩʫʥʦʢ 5. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ  

 

ɺʥʫʪʨʠʛʦʜʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 
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ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥ rʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʝʣʷʥʠʥʦʚʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʟʘ ʜʚʘ ʧʝʨʠʦʜʘ 1961ï1990 ʠ 1991ï2013 ʛʦʜʳ. ɿʜʝʩʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʫʚʣʘʞʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɽʩʣʠ ʟʘ ʙʘʟʦʚʳʡ ʧʝʨʠʦʜ ɻʊʂ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʝʥʠʝ 0,4 ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʜʘʮʠʠ 

ʨʘʡʦʥʫ ʧʦʣʫʧʫʩʪʳʥʠ ʪʦ, ʟʘ ʧʝʨʠʦʜ 1991ï2013 ʛʦʜ ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 0,34 ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʣʠʟʢʠʤ ʢ ʟʥʘʯʝʥʠʶ ʧʫʩʪʳʥʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʝʥ ʤʥʦʛʦʣʝʪʥʠʡ ʭʦʜ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ, ʚʳʯʠʩʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʜʚʫʭ ʧʝʨʠʦʜʦʚ ʚʦ 

ʚʥʫʪʨʠʛʦʜʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ. ɺʳʯʠʩʣʝʥ ɻʊʂ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʦʪʢʣʦʥʝʥʠʝ ʟʘ ʜʚʘ ʧʝʨʠʦʜʘ. 

 

ɺʳʚʦʜʳ 

ɺʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʜʚʫʭ ʤʝʩʷʮʝʚ ʟʘ 1991-2013ʛ.ʛ.  

ʇʦʜʪʚʝʨʞʜʝʥʳ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʫʤʤ ʦʩʘʜʢʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ɻʊʂ ʚ ʨʘʩʯʝʪʘʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʦ ɻʊʂ ʚ ʩʪʦʨʦʥʫ ʧʦʥʠʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʢ ʟʦʥʝ ʧʫʩʪʳʥʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫʚʣʘʞʥʝʥʠʷ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʟʦʥʳ.  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʦ, ʯʪʦ ʦʯʝʥʴ ʩʫʭʦʝ ʫʚʣʘʞʥʝʥʠʝ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʟʦʥʳ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʧʨʝʩʥʫʶ ʚʦʜʫ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʥʦʚʦʤ ʤʝʪʦʜʝ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʐʠʨʚʘʥʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʚʧʝʨʚʳʝ ʥʘ 

ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʙʦʥʠʪʠʨʦʚʢʝ ʧʦʯʚ, ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʠ ʩʦʩʪʦʷʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʚʝʜʝʥʘ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʐʠʨʚʘʥʠ ʧʦ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʦʮʝʥʦʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʦʧʨʝʜʝʣʝʥʳ 4 ʛʨʫʧʧʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 3 ʥʘʧʨʘʚʣʝʥʠʷʤ: ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʘʛʨʘʨʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚʧʝʨʚʳʝ ʩʧʦʩʦʙ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ ʩʭʦʞʠʭ ʧʦ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʚʩʝʤʫ 

ɸʟʝʨʙʘʡʜʞʘʥʫ. 

 

Abstract. Data on a new method of ecological-geobotanical evaluation of the soil and 

vegetation cover of Shirvan in Azerbaijan, developed for the first time on the basis of data on soil 

evaluation, their ecological assessment and the state of natural plant population characteristic of this 

territory have been shown in the paper. The soil-vegetation cover of Shirvan was grouped according 

to the ecological-geobotanical evaluative indicators and 4 groups were identified based on the data 

of the ecological-geobotanical evaluation. Management is carried out in 3 directions: with 

application in cultivation, with application in animal husbandry and improvement of social policy 

and agriculture. Thus, the method of ecological-geobotanical evaluation developed for the first time 

can be applied to territories with similar soil and vegetation cover throughout Azerbaijan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʥʠʪʠʨʦʚʢʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, 

ʧʦʯʚʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

 

Keywords: evaluation, ecological assessment, ecological-geobotanical evaluation, soil, 

vegetation. 

 

ʇʦʩʣʝʜʥʠʡ ʠ ʩʘʤʳʡ ʚʘʞʥʳʡ ʰʘʛ ʚ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ð ʠʭ ʧʦʣʥʘʷ ʦʮʝʥʢʘ. 

ʇʦʜʦʙʥʘʷ ʦʮʝʥʢʘ ʠʤʝʝʪ ʢʘʢ ʥʘʫʯʥʦʝ, ʪʘʢ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʦʜʝʨʞʘʪ ʦʙʰʠʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʮʝʥʢʝ ʟʝʤʝʣʴ, ʣʘʥʜʰʘʬʪʘ ʠ 

ʵʢʦʩʠʩʪʝʤ [1, 2]. 
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ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʯʚ (ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʯʘʣʠʩʴ ʚ 

50ï60-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ. ʋʞʝ ʚ 80-ʭ ʠ 90-ʭ ʛʦʜʘʭ ʙʳʣ ʨʝʰʝʥ ʨʷʜ ʥʘʫʯʥʳʭ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʦʡ ʧʦʯʚ, ʠ ʝʡ ʙʳʣʦ ʦʪʚʝʜʝʥʦ ʰʠʨʦʢʦʝ ʤʝʩʪʦ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʨʘʤʢʘʭ ʢʘʜʘʩʪʨʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɿʝʤʝʣʴʥʳʝ ʨʝʬʦʨʤʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʟʘ ʛʦʜʳ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʫʣʠ ʚʘʞʥʦʩʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝ1ʥʢʠ ʧʦʯʚ, ʢʦʪʦʨʘʷ ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʫʪʨʘʪʠʣʘ ʩʚʦʝʛʦ ʥʘʫʯʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ [3, 4]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʩʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʐʠʨʚʘʥʩʢʦʡ ʟʦʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʳʭ ʤʘʨʰʨʫʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ɻʀʉ-

ʢʦʦʨʜʠʥʘʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʨʝʭ ʵʪʘʧʘʭ: 1. ʢʘʤʝʨʘʣʴʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ; 

2. ʧʦʣʝʚʦʡ-ʣʘʙʦʨʘʪʦʨʥʳʡ; 3. ʟʘʢʣʶʯʠʪʝʣʴʥʦ-ʦʙʦʙʱʘʶʱʠʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʙʦʥʠʪʠʨʦʚʢʝ ʧʦʯʚ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʨʠʨʦʜʥʳʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʊʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ, ʢʦʨʨʝʣʠʨʫʶʱʠʭ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ. ɹʝʟ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʣʴʟʷ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʜʝʣʘʥʥʳʭ ʚʳʚʦʜʦʚ ʧʦ ʤʥʦʛʠʤ ʚʦʧʨʦʩʘʤ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ 

ʩʭʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʙʦʥʠʪʠʨʦʚʦʯʥʳʭ ʰʢʘʣ, ʧʦ 

ʦʙʱʝʩʦʶʟʥʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʙʦʥʠʪʠʨʦʚʢʝ (ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ) ʧʦʯʚ [5ï8].  

ʇʦ ʤʥʝʥʠʶ ʘʢʘʜ. ɺ. ʈ. ɺʦʣʦʙʫʝʚʘ, ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʠʚʰʝʛʦ ʧʦʥʷʪʠʝ çɻ ʢʦʣʦʛʠʷ ʧʦʯʚè, 

ʧʨʝʜʤʝʪʦʤ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʯʚʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʠʭ 

ʨʘʟʚʠʪʠʝ ʠ ʵʚʦʣʶʮʠʷ [9, 10]. ʅʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚʧʝʨʚʳʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʘʢʘʜ. 

ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ [11].  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʝʜʝʥʠʷ ʪʨʝʭ ʛʨʫʧʧ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ:  

1. ʌʘʢʪʦʨʳ ʩʨʝʜʳ, ʧʦʯʚʳ ʠ ʝʝ ʧʣʦʜʦʨʦʜʠʷ (ʚʳʩʦʪʘ ʤʝʩʪʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, Md 

ð ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʘʞʥʦʩʪʴ, TS >10 C̄ ð ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 C̄; ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ð ɹʂʇ; 

2. ɹʘʣʣ ʙʦʥʠʪʝʪʘ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ (ʛʫʤʫʩ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, 

ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ); 

3. ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʦʮʝʥʦʯʥʳʭ ʰʢʘʣ ʧʦ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʠ 

ʧʨʠʟʥʘʢʦʚ ʧʦʯʚ (pH, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʧʣʦʪʥʦʩʪʴ, ʧʦʨʦʟʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʪ. ʜ.), ʥʝ ʚʟʷʪʳʝ ʨʘʥʝʝ ʢʘʢ ʢʨʠʪʝʨʠʠ ʠ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦ 

ʚʨʝʤʷ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʙʘʣʣʘʭ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

-ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ: ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ (ʙʦʥʠʪʠʨʦʚʢʘ) ʧʦʯʚ ʐʠʨʚʘʥʠ ʥʘ 

ʦʩʥʦʚʝ ʚʥʫʪʨʝʥʥʠʭ ʩʚʦʡʩʪʚ, ʦʩʥʦʚʥʳʭ ʠ ʦʪʢʨʳʪʳʭ ʰʢʘʣ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴ, ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʟʝʤʝʣʴ. 

-ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ: ʧʨʦʚʝʜʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʩ 

ʫʯʝʪʦʤ ʙʘʣʣʦʚ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʧʦʯʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ; 
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-ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ: ʧʨʦʚʝʜʝʥʘ ʵʢʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʙʘʣʣʦʚ ʧʦʯʚ ʚ ʧʨʝʜʝʣʘʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʕʪʘʧʳ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʯʚ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʷʚʣʷʝʪʩʷ ʟʦʥʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʜʝʣʝʥʠʝ ʦʮʝʥʦʯʥʳʭ ʛʨʫʧʧ ʚʥʫʪʨʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʦʚ 

(ʧʦʢʘʟʘʪʝʣʝʡ) ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɺ ʭʦʜʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʟʝʤʝʣʴ ʤʳ ʚʳʜʝʣʠʣʠ ʧʷʪʴ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ 

ʛʨʫʧʧ ʧʦʯʚ ʐʠʨʚʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʢʨʳʪʦʡ ʰʢʘʣʳ ʢʘʯʝʩʪʚʘ. 

ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʧʦ ʦʮʝʥʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʘʢʘʜ. ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ [2, 11].  

ɺ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʨʘʟʜʝʣʷʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʧʦʥʷʪʠʡ, ʢʘʢ çʭʦʨʦʰʠʝè, 

çʩʨʝʜʥʠʝè, çʥʠʟʢʠʝè ʠ ʪ. ʜ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʮʝʥʦʯʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ʊʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʚʩʝʭ 

ʪʨʝʭ ʫʨʦʚʥʷʭ ʦʮʝʥʠʚʘʥʠʷ (ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ, ʘ ʧʨʠ ʦʮʝʥʢʝ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʦ-

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ). ɻʨʫʧʧʠʨʦʚʘʥʠʝ ʧʦʯʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʦʯʢʘʤ ʧʨʦʚʦʜʠʣʦʩʴ ʨʷʜʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʜʦ ʥʘʩ [12ï14].  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʙʘʣʣʦʚ ʵʢʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʐʠʨʚʘʥʠ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʙʘʣʣʘʭ, ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (100ï81 ʙʘʣʣ); ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

(80ï61 ʙʘʣʣ); ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (60ï41 ʙʘʣʣ); ʦʯʝʥʴ ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (40ï20 ʙʘʣʣʦʚ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʡ ʵʢʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʠ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʐʠʨʚʘʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ (ʊʘʙʣʠʮʘ 1). 

ɺ ʧʝʨʚʫʶ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ 

ʵʢʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤʠ ʙʘʣʣʘʤʠ 100ï81 (ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ): ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʘʣʴʧʠʡʩʢʠʭ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʠ ʣʫʛʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʆʮʝʥʦʯʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʟʜʝʩʴ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 86 ʙʘʣʣʦʚ (ʉʦʣʷʥʦʢʦʣʦʩʥʠʢ, (ʩʦʩʪʘʚ: ʧʝʪʨʦʩʠʤʦʥʠʷ, 

ʕʂʆ-ɻɽʆɹʆʊɸʅʀʏɽʉʂɸʗ ʆʎɽʅʂɸ

ʇʆʏɺɽʅʅʆ-ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʇʆʂʈʆɺɸ 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʇʆʏɺ
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ʛʨʝʙʝʥʱʠʢʦʚʦ-ʩʦʣʷʥʦʢʦʣʦʩʥʠʢʦʚʦ ʧʝʪʨʦʩʠʤʦʥʠʝʚʘʷ), (ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ 

ʦʨʦʰʘʝʤʳʝ; ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʜʘʚʥʦʦʨʘʰʘʝʤʳʝ; ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ 

ʩʦʣʦʥʮʝʚʘʪʳʝ ʜʘʚʥʦ-ʦʨʦʰʘʝʤʳʝ; ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʦʨʦʰʘʝʤʳʝ)) ð ʜʦ 96 

ʙʘʣʣʦʚ (ʟʣʘʢʦʚʳʝ, ʙʦʙʦʚʳʝ (ʩʦʩʪʘʚ: ʧʦʣʠʫʨʫʩ-ʦʚʩʷʥʥʠʢʦʚʦ-ʧʳʨʝʡʥʘʷ), (ʛʦʨʥʦʣʝʩʥʳʝ ʙʫʨʳʝ 

ʪʠʧʠʯʥʳʝ). 

 

ʊʘʙʣʠʮʘ 1 

ʕʂʆʃʆɻʆ-ɻɽʆɹʆʊɸʅʀʏɽʉʂɸʗ ɻʈʋʇʇʀʈʆɺʂɸ  

ʇʆʏɺɽʅʅʆ-ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʇʆʂʈʆɺɸ ʐʀʈɺɸʅʀ 
 

ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (100ï81 ʙʘʣʣ) 

ʈʘʟʥʦʪʨʘʚʥʦ-ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʝ (ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʜʝʨʥʦʚʳʝ; ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʜʝʨʥʦʚʦ-ʪʦʨʬʷʥʠʩʪʳʝ) (91 

ʙʘʣ); ɿʣʘʢʦʚʳʝ, ʙʦʙʦʚʳʝ (ʩʦʩʪʘʚ: ʧʦʣʠʫʨʫʩ-ʦʚʩʷʥʥʠʢʦʚʦ-ʧʳʨʝʡʥʘʷ), (ʛʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ) 

(96 ʙʘʣ); ʉʦʣʷʥʦʢʦʣʦʩʥʠʢ, (ʩʦʩʪʘʚ: ʧʝʪʨʦʩʠʤʦʥʠʷ, ʛʨʝʙʝʥʱʠʢʦʚʦ-ʩʦʣʷʥʦʢʦʣʦʩʥʠʢʦʚʦ 

ʧʝʪʨʦʩʠʤʦʥʠʝʚʘʷ), (ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʦʨʦʰʘʝʤʳʝ; ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ 

ʜʘʚʥʦʦʨʘʰʘʝʤʳʝ; ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ; ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʦʨʦʰʘʝʤʳʝ) (86 ʙʘʣʣʦʚ) 

ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ (80ï61 ʙʘʣʣ) 

ɿʣʘʢʦʚʳʝ,ʨʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʤʦʞʞʝʚʝʣʴʥʠʢ-ʢʦʚʳʣʴ-ʦʚʩʷʥʥʠʮʘ), (ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ) 

(74 ʙʘʣ); ɹʦʙʦʚʳʝʟʣʘʢʦʚʳʝ (ʩʦʩʪʘʚ: ʢʣʝʚʝʨʥʦ-ʧʳʨʝʡ-ʢʦʚʳʣʴʥʳʝ), (ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ; 

ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ) (61 ʙʘʣ); ɿʣʘʢʦʚʳʝ(ʩʦʩʪʘʚ: ʵʬʝʤʝʨʳ) (ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

(ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʤʘʣʦʤʦʱʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʛʠʧʩʦʚʘʥʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʫʙʠʥʥʦ-ʟʦʩʦʣʝʥʥʳʝ; ʛʦʨʥʳʝ 

ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ) (71 ʙʘʣ); ʕʬʝʤʝʨʳ (ʩʦʩʪʘʚ: ʷʯʤʝʥʥʦ-

ʙʦʜʷʢʦʚʳʝ ), (ʩʝʨʦ-ʙʫʨʳʝ ʛʣʫʙʠʥʥʦ-ʟʘʩʦʣʝʥʥʳʝ) (61 ʙʘʣ); ɿʣʘʢʦʚʳʝ (ʩʦʩʪʘʚ: ʧʳʨʝʡ ʦʙʳʢʥʦʚʝʥʥʳʡ, 

ʦʚʝʩ ʧʦʩʝʚʥʦʡ), (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʦʨʦʰʘʝʤʳʝ) (74 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: 

ʛʨʝʙʝʥʱʠʢʦʚʦ - ʧʦʣʳʥʥʦ - ʚ. ʢʦʣʶʯʥʠʢʦʚʳʡ), (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʦʨʦʰʘʝʤʳʝ; 

ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʩʘʟʦʚʳʝ) (67 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʧ. ʜʫʰʠʩʪʘʷ, ʧʘʣʠʫʨʫʩ-ʢʦʚʳʣʴʥʦ-

ʵʬʝʤʝʨʦʚʘʷ), ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʜʘʚʥʦʦʨʘʰʘʝʤʳʝ (76 ʙʘʣ); ɹʦʙʦʚʳʝ, ʨʘʟʥʦʪʨʘʚʴʝ, 

(ʩʦʩʪʘʚ: ʩʦʣʷʥʢʦ-ʢʦʣʦʩʥʠʢʦʚʦ - ʤʘʪʴ ʠ ʤʘʯʝʭʘ - ʧʳʨʝʡʥʘʷ), (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʦʨʦʰʘʝʤʳʝ; 

ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʜʘʚʥʦʦʨʘʰʘʝʤʳʝ; ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ 

ʢʦʨʢʫʶʱʠʝʩʷ, ʦʨʦʰʘʝʤʳʝ) (68 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ɻʝʥʛʠʟʦʚʦ-ʩʚʝʜʦʚʦ-ʵʬʝʤʝʨʥʘʷ), 

(ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʪʫʛʘʡʥʳʝ, ʛʣʝʝʚʳʝ; ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ) (80 ʙʘʣʣʦʚ);  

ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (60ï41 ʙʘʣʣ) 

ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʧʘʣʠʫʨʫʩ-ʧʦʣʳʥʥʘʷ) (ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ)ʩʚʝʪʣʳʝ ʛʣʫʙʠʥʥʦ-

ʛʠʧʩʦʥʦʩʥʳʝ ʤʘʣʦʤʦʱʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ)ʩʚʝʪʣʳʝ ʛʣʫʙʠʥʥʦ-ʟʘʩʦʣʝʥʥʳʝ; 

ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ;) (54 ʙʘʣ); ɿʣʘʢʠ, ʕʬʝʤʝʨʦʚʦ 

ʧʣʘʥʪʘʨʠʫʤʥʳʝ-ʧʦʣʳʥʥʳʝ, (ʩʝʨʦ-ʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ) (50 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: 

ʩʚʝʜʘ, ʧʦʣʳʥʴ, ʵʬʝʤʝʨʦʚʦ-ʩʚʝʜʦʚʦ-ʧʦʣʳʥʥʘʷ), (ʩʝʨʦ-ʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʦʨʦʰʘʝʤʳʝ) (44 ʙʘʣ); 

ʕʬʝʤʝʨʳ (ʩʦʩʪʘʚ: ʩʚʝʜʦʚʦ-ʩʦʣʷʥʢʦʚʦ-ʵʬʝʤʝʨʦʚʳʝ), (ʩʝʨʦ-ʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ;) (45 ʙʘʣ); 

ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʛʨʝʙʝʥʱʠʢʦʚʦ-ʚʝʨʙʣʶʞʴʷ-ʢʦʣʶʯʢʦʚʦ-ʧʝʪʨʦʩʠʤʦʥʠʝʚʘʷ), (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʜʘʚʥʦʦʨʘʰʘʝʤʳʝ; ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʜʘʚʥʦʦʨʘʰʘʝʤʳʝ) (46 ʙʘʣ); ɿʣʘʢʦʚʳʝ(ʩʦʩʪʘʚ: ʵʬʝʤʝʨʳ, ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʘʷ), (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʢʦʨʫʭʦʚʳʝ; ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ) (43 

ʙʘʣ); ɿʣʘʢʦʚʳʝ, ʘʛʨʦʬʠʪʦʮʝʥʦʟ, (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʝʝʚʳʝ ʦʨʦʰʘʝʤʳʝ; ʣʫʛʦʚʘʪʦ-

ʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʝʝʚʳʝ) (53 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ-ʤʘʪʴ ʠ 

ʤʘʯʝʭʘ-ʧʳʨʝʡ), (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʛʣʝʝʚʳʝ; ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʢʦʨʢʫʶʱʠʝ) 

(44 ʙʘʣ); ɿʣʘʢʦʚʳʝ, ɹʦʙʦʚʳʝ, (ʩʦʩʪʘʚ: ʩʦʣʦʜʢʦ-ʧʳʨʝʡʥʳʝ), (ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʳʝ ʛʣʝʝʚʳʝ; 

ʘʣʣʶʚʠʘʣʴʥʳʝ-ʣʫʛʦʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ) (52 ʙʘʣ); ʕʬʝʤʝʨʳ, (ʩʦʩʪʘʚ: ʧʝʪʨʦʩʠʤʦʥʠʝʚʦ-ʤʦʨʪʫʢʦʚʳʡ), 

(ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ; ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ) 

(53 ʙʘʣ); ʕʬʝʤʝʨʳ, (ʩʦʩʪʘʚ: ʛʨʝʙʝʥʱʠʢʦʚʦ-ʢʘʨʘʛʘʥʦʚʦ-ʤʘʪʴ ʠ ʤʘʯʝʭʘ), (ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʛʣʝʝʚʳʝ 

ʩʦʣʦʥʯʘʢʦʚʳʝ; ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ) (48 ʙʘʣ); ɿʣʘʢʦʚʳʝ, (ʩʦʩʪʘʚ: ʩʦʣʷʥʢʦʢʦʣʦʩʥʠʢʦʚʦ-

ʧʳʨʝʡʥʘʷ), (ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʛʣʝʝʚʳʝ;) (47 ʙʘʣʣʦʚ);  
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ʦʯʝʥʴ ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (40ï20 ʙʘʣʣʦʚ) 

ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʳʝ), (ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʣʫʛʦʚʳʝ 

ʩʦʣʦʥʯʘʢʦʚʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

(ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʤʘʣʦʤʦʱʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ 

ʩʦʣʦʥʯʘʢʦʚʳʝ ʤʘʣʦʤʦʱʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʫʙʠʥʥʦ-

ʟʦʩʦʣʝʥʥʳʝ ʤʘʣʦʤʦʱʥʳʝ) (39 ʙʘʣ); ɿʣʘʢʦʚʳʝ, ʙʦʙʦʚʳʝ (ʩʦʩʪʘʚ: ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʳʝ), (ʙʫʨʳʝ 

ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ) (31 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʧʦʣʳʥʥʘʷ ʵʬʝʤʝʨʥʦʩʪʴ), (ʙʫʨʳʝ 

ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ) (31 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʧʦʣʳʥʥʘʷ ʵʬʝʤʝʨʥʦʩʪʴ), (ʩʝʨʦ-ʙʫʨʳʝ 

ʩʦʣʦʥʮʝʚʘʪʦ-ʩʦʣʦʥʯʘʢʦʚʳʝ;) (20 ʙʘʣ); ɿʣʘʢʦʚʳʝ (ʩʦʩʪʘʚ: ɺʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ-ʧʨʠʙʨʝʞʥʠʮʝʚʳʡ), 

(ʙʫʨʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦ-ʩʦʣʦʥʮʝʚʘʪʳʝ; ʩʝʨʦ-ʙʫʨʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ; ʩʝʨʦ-

ʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʦ-ʩʦʣʦʥʮʝʚʘʪʳʝ) (24 ʙʘʣ); ɿʣʘʢʦʚʳʝ (ʩʦʩʪʘʚ: ʧʦʣʳʥʴ-ʢʘʨʘʛʘʥʦʚʦ-ʵʬʝʤʝʨʥʦʩʪʴ), 

(ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ; ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʛʣʝʝʚʳʝ ʜʘʚʥʦ 

ʦʨʦʰʘʝʤʳʝ) (39 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ, (ʩʦʩʪʘʚ: ʵʬʝʤʝʨʳ-ʧʝʪʨʦʩʠʤʦʥʠʝʚʘʷ), (ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ 

ʩʦʣʦʥʯʘʢʦʚʳʝ; ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ) (30 ʙʘʣ); ɿʣʘʢʦʚʳʝ (ʩʦʩʪʘʚ: ʵʬʝʤʝʨʳ), 

ʘʛʨʦʬʠʪʦʮʝʥʦʟ, (ʩʝʨʦ-ʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ; ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʛʣʝʝʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ) (29 

ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʉ. ʦʙʳʢʥʦʚʝʥʥʘʷ B. ʧʳʨʝʡ, ʢʘʨʘʛʘʥʦʚʦ-ʧʳʨʝʡʥʘʷ), (ʘʣʣʶʚʠʘʣʴʥʳʝ-

ʣʫʛʦʚʳʝ ʩʣʦʠʩʪʳʝ; ʘʣʣʶʚʠʘʣʴʥʳʝ-ʣʫʛʦʚʳʝ ʛʣʝʝʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ) (38 ʙʘʣ); ʈʘʟʥʦʪʨʘʚʴʝ, (ʩʦʩʪʘʚ: 

ʛʨʝʙʝʥʱʠʢʦʚʦ ï ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ-ʤʘʪʴ ʠ ʤʘʯʝʭʘ-ʧʝʪʨʦʩʠʤʦʥʠʝʚʘʷ) (ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʛʣʝʝʚʳʝ 

ʩʦʣʦʥʯʘʢʦʚʳʝ) (21 ʙʘʣ); ɹʦʙʦʚʳʝ, ʨʘʟʥʦʪʨʘʚʴʝ, (ʩʦʩʪʘʚ: ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ-ʢʝʨʤʝʢʦʚʦ 

ʧʝʪʨʦʩʠʤʦʥʠʝʚʘʷ), (ʩʦʣʦʥʯʘʢʠ ʢʦʨʢʦʚʳʝ; ʠʣʦʚʦ-ʙʦʣʦʪʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ; ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ʛʣʝʝʚʳʝ 

ʩʦʣʦʥʯʘʢʦʚʳʝ) (37 ʙʘʣʣʦʚ). 

 

ɺʪʦʨʘʷ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʦʭʚʘʪʳʚʘʝʪ ʢʦʤʙʠʥʘʮʠʠ ʧʦʯʚʘ-ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʦʪ 80 ʜʦ 61 ʙʘʣʣʘ (ʩʨʝʜʥʷʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ). ɿʜʝʩʴ ʦʮʝʥʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʤʝʥʷʶʪʩʷ ʦʪ 61 ʙʘʣʣʘ [ʙʦʙʦʚʳʝ ʟʣʘʢʦʚʳʝ (ʩʦʩʪʘʚ: ʢʣʝʚʝʨʥʦ-ʧʳʨʝʡ-

ʢʦʚʳʣʴʥʳʝ), (ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ; ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ) ð ʜʦ 

80 ʙʘʣʣʦʚ [ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʛʝʥʛʠʟʦʚʦ-ʩʚʝʜʦʚʦ-ʵʬʝʤʝʨʥʘʷ), (ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʦ-

ʣʝʩʥʳʝ ʪʫʛʘʡʥʳʝ, ʛʣʝʝʚʳʝ; ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʦ-ʣʝʩʥʳʝ)] ʠ ʩ ʧʦʟʠʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʙʦʣʝʝ 

ʦʙʦʛʘʱʝʥʳ. 

ʊʨʝʪʴʷ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ð ɻʪʦ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 60 ʜʦ 41 ʙʘʣʣʘ (ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ). ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʦʮʝʥʦʯʥʳʝ ʠʥʜʝʢʩʳ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʫʟʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʦʩʪʦʷʪ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʩʦʝʜʠʥʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʟʘʩʫʰʣʠʚʳʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ: ʦʪ 43 ʙʘʣʣʦʚ ð ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ)] ð ʜʦ 54 ʙʘʣʣʦʚ 

[ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʧʘʣʠʫʨʫʩ-ʧʦʣʳʥʥʘʷ) (ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ 

ʛʣʫʙʠʥʥʦ-ʛʠʧʩʦʥʦʩʥʳʝ ʤʘʣʦʤʦʱʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ 

ʛʣʫʙʠʥʥʦ-ʟʘʩʦʣʝʥʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ)] 

ʏʝʪʚʝʨʪʘʷ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʙʠʥʘʮʠʡ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 40 ʜʦ 20 ʙʘʣʣʦʚ (ʦʯʝʥʴ ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ). ʆʜʥʘʢʦ ʵʢʦʣʦʛʦ-

ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 

39 ʙʘʣʣʦʚ ʠ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʩʦʝʜʠʥʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʣʘʥʜʰʘʬʪ: 

39 ʙʘʣʣʦʚ ð ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

(ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʤʘʣʦʤʦʱʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) 

ʩʚʝʪʣʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʤʘʣʦʤʦʱʥʳʝ; ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʛʣʫʙʠʥʥʦ-ʟʦʩʦʣʝʥʥʳʝ ʤʘʣʦʤʦʱʥʳʝ)] ð 20 ʙʘʣʣʦʚ [ʈʘʟʥʦʪʨʘʚʴʝ (ʩʦʩʪʘʚ: ʩʝʤʝʥʥʘʷ 

ʵʬʝʤʝʨʥʦʩʪʴ), (ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʦʣʦʥʮʝʚʘʪʦ-ʩʦʣʦʥʮʝʚʘʪʳʝ))] 

ɻʨʫʧʧʠʨʦʚʘʥʠʝ ʧʦʯʚ, ʣʘʥʜʰʘʬʪʦʚ ʠʣʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʦʩʥʦʚʝ 

ʦʮʝʥʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʵʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ. 
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ʃʘʥʜʰʘʬʪʥʳʡ ʧʦʢʨʦʚ ʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʐʠʨʚʘʥʠ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʜʝʰʝʚʳʭ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

(ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ) ʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʧʨʠʨʦʜʝ. 

ʆʜʥʘʢʦ ʟʘʱʠʪʘ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʦʩʣʘʙʣʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʧʘʩʪʴʙʳ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠ ʚʦʚʣʝʯʝʥʠʷ ʧʘʩʪʙʠʱ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʨʝʟʤʝʨʥʦʡ ʧʝʨʝʛʨʫʟʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʧʦʯʚʳ ʢʘʢ ʤʝʣʢʦ- ʪʘʢ ʠ ʢʨʫʧʥʦʨʦʛʘʪʳʤ ʩʢʦʪʦʤ. ʇʨʝʥʝʙʨʝʞʝʥʠʝ, ʙʝʩʩʠʩʪʝʤʥʳʡ ʚʳʧʘʩ ʠ 

ʧʝʨʝʛʨʫʟʢʘ, ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʜʝʬʣʷʮʠʷ) ʧʨʠʚʝʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦ 64%. 

ʅʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʐʠʨʚʘʥʘ ʷʚʣʷʝʪʩʷ ʠʭ ʜʝʛʨʘʜʘʮʠʷ ʠʟ-ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ. ʇʦʵʪʦʤʫ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʘʞʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʟʘʱʠʪʝ ʠ ʫʧʨʘʚʣʝʥʠʶ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚʘʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ 

ʩʦʩʪʦʷʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʘʞʥʝʡʰʠʤ ʚʦʧʨʦʩʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʫʨʦʚʥʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʬʝʨʤʝʨʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ). ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʧʨʘʚʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʬʝʨʤʝʨʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʩʥʦʚʳ (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʋʧʨʘʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʐʠʨʚʘʥʠ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʠ, ʩʛʨʫʧʧʠʨʦʚʘʪʴ 

ʠʭ ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʠʩʪʝʤʫ ʨʝʰʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ 

(ʊʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 

ʋʇʈɸɺʃɽʅʀɽ ʇʆʏɺɽʅʅʆ-ʈɸʉʊʀʊɽʃʔʅʓʄ ʇʆʂʈʆɺʆʄ ʐʀʈɺɸʅʀ 
 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ  

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ  

ʋʧʨʘʚʣʝʥʠʝ  

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ 

- ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʠ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʟʘʩʦʣʝʥʠʝ ʟʝʤʝʣʴ ʠ ʤʝʣʠʦʨʘʪʠʚʥʦʝ 

ʩʦʩʪʦʷʥʠʝ (ʩʤʳʚʘʥʠʠ ʩʦʣʝʡ); 

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʤʝʣʠʦʨʘʮʠʷ ʧʦʯʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʘʩʪʙʠʱ (ʧʨʦʤʳʚʢʘ ʦʪ ʩʦʣʝʡ); 

- ʩʦʩʪʦʷʥʠʝ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ, ʥʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʝʰʝʥʠʶ ʪʝʭ ʠʣʠ 

ʠʥʭr ʧʨʦʙʣʝʤ; 

- ʩʦʟʜʘʥʠʝ ʚ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ 

ʩʣʫʞʙʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʝʥʠʥʛʦʚ ʜʣʷ ʬʝʨʤʝʨʦʚ, 

ʧʨʦʜʚʠʞʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʡ ʩʨʝʜʠ ʬʝʨʤʝʨʦʚ; 

ʥʝʭʚʘʪʢʘ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʠʚʥʦʡ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʥʝʢʦʪʦʨʳʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ, 

ʢʦʨʨʫʧʮʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʟʘʤʝʥʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ ʧʦʣʠʚʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʠʚʘ 

(ʜʦʞʜʝʚʦʡ ʠ ʢʘʧʝʣʴʥʳʡ), ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʥʘ 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʐʠʨʚʘʥʠ

ʇʨʠʤʝʥʝʥʠʝ ʚʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝʇʨʠʤʝʥʝʥʠʝ ʚʞʠʚʦʪʥʦʚʦʜʩʪʚʝ
ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠʠ 
ʘʛʨʘʨʥʦʡ ʢʫʣʴʪʫʨʳ
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ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ  

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ  

ʋʧʨʘʚʣʝʥʠʝ  

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ 

ʥʝʜʦʚʦʣʴʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʫʩʣʫʛʘʤʠ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ; 

ʦʩʥʦʚʝ ʦʧʳʪʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ); ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʯʠʩʪʦʡ (ʬʠʣʴʪʨʦʚʘʥʥʦʡ) ʧʠʪʴʝʚʦʡ 

ʚʦʜʦʡ; 

-ʧʨʠʤʝʥʝʥʠʝ ʤʦʥʦʢʫʣʴʪʫʨʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʭʦʟʷʡʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ 

ʟʝʤʣʶ ʠ ʦʪʩʫʪʩʪʚʠʷ ʩʝʚʦʦʙʦʨʦʪʘ; 

-ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʙʱʠʥʥʳʭ ʠʣʠ ʢʦʦʧʝʨʘʪʠʚʥʳʭ 

ʦʪʥʦʰʝʥʠʡ (ʫ ʥʘʩʝʣʝʥʠʷ ʝʩʪʴ ʠʥʪʝʨʝʩ ʠ ʞʝʣʘʥʠʝ); 

-ʧʦʩʪʦʷʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʠ 

ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʠʟ-ʟʘ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʩʥʠʞʝʥʠʝ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʘʛʨʝʛʘʪʦʚ, 

ʦʩʣʘʙʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ. 

-ʜʦʩʪʠʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʜʝʨʘʪʦʚ, ʢʦʤʧʦʩʪʘ ʠ ʜʨʫʛʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʩʝʚʦʦʙʦʨʦʪʘ 

- ʥʠʟʢʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ (ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ) ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʭʦʟʷʡʩʪʚ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʙʘʣʘʥʩ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ 

ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ; 

-(ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ 

ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʰʘʛʠ; 

ʦʙʦʛʘʱʝʥʠʝ ʧʦʯʚ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʥʘʣʘʞʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʉʫʤʛʘʠʪʝ) 

-ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʦʧʣʘʪʳ ʫʩʣʫʛ ʚ ʘʛʨʦʣʠʟʠʥʛʝ 

ʥʘʩʝʣʝʥʠʝ ʧʦʣʴʟʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʫʩʣʫʛʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʩʘʜʦʯʥʳʡ ʩʣʦʡ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 18ï20 ʩʤ (ʥʦʨʤʘ 27ï29 ʩʤ), ʘ 

ʧʣʦʱʘʜʴ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʝʥʠʡ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʩʥʠʞʘʝʪʩʷ. 

- ʩʥʠʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʝʨʤʝʨʦʚ ʦʪ ʘʛʨʦʣʠʟʠʥʛʘ 

ʠ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʮʝʥʦʚʫʶ ʧʦʣʠʪʠʢʫ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʩʦʟʜʘʚʘʝʤʳʭ ʢʦʦʧʝʨʘʪʠʚʦʚ ʠ ʘʩʩʦʮʠʘʮʠʡ ʠʣʠ 

ʩʦʶʟʦʚ ʢʦʦʧʝʨʘʪʠʚʦʚ; ʧʝʨʝʩʤʦʪʨ ʮʝʥ ʚ ʘʛʨʦʣʠʟʠʥʛʝ 

ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʥʘ ʫʨʦʚʥʝ, ʚʳʛʦʜʥʦʤ ʜʣʷ 

ʬʝʨʤʝʨʦʚ. 

- ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʪʠʚ 

ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ (ʠʟ-ʟʘ ʠʭ ʜʦʨʦʛʦʚʠʟʥʳ); 

- ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʝʤʝʥʦʚʦʜʩʪʚʘ; ʧʦʠʩʢ 

ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ 

ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ; ʚʳʷʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʨʝʛʠʦʥʝ; 

ʪɻʥʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

- ʦʪʩʫʪʩʪʚʠʝ ʧʦʨʦʜʠʩʪʳʭ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ, 

ʚ ʩʚʷʟʠ ʩ ʠʩʪʦʱʝʥʠʝʤ ʞʠʚʦʪʥʳʭ, ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠʪʴ ʧʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʧʘʩʪʙʠʱʘ. 

- ʦʜʠʥ ʠʣʠ ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ʧʨʦʚʝʜʝʥʠʝ ʚ ʩʝʣʘʭ ʘʢʮʠʡ 

ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʣʝʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʞʠʚʦʪʥʳʭ ʟʘ 

ʩʯʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ; 

-ʜʝʛʨʘʜʘʮʠʷ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ ʠʟ-ʟʘ 

ʯʨʝʟʤʝʨʥʦʛʦ ʚʳʧʘʩʘ, ʩʥʠʞʝʥʠʷ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ. 

-ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤ ʚʳʧʘʩʘ ʧʫʪʝʤ ʩʦʭʨʘʥʝʥʠʷ 

ʧʘʩʪʙʠʱ ʚ ʦʙʱʝʤ ʧʦʣʴʟʦʚʘʥʠʠ, ʧʦʩʝʚʘ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʪʨʘʚ, ʦʨʦʰʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ 

ʢʫʣʴʪʫʨʥʳʭ ʧʘʩʪʙʠʱ; 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʘʛʨʘʨʥʦʡ ʢʫʣʴʪʫʨʳ 

- ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʤʠ 

ʦʙʱʠʥʘʤʠ ʣʝʩʦʚ, ʧʘʩʪʙʠʱ ʠ ʚʳʛʦʥʦʚ; ʦʙʱʠʝ 

ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ. 

- ʨʝʘʣʠʟʘʮʠʷ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʛʘʟʠʬʠʢʘʮʠʠ 

ʩʝʣʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʨʫʛʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʙʠʦʛʘʟ ʠ ʜʨ.) ʚ ʩʝʣʘʭ ʠ 

ʜʝʨʝʚʥʷʭ; 

- ʩʦʟʜʘʥʠʝ ʚ ʩʝʣʝ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʬʨʫʢʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

(ʬʠʥʠʢʠ, ʛʨʘʥʘʪʳ ʠ ʜʨ.); 

- ʘʩʬʘʣʴʪʠʨʦʚʘʥʠʝ ʤʝʞʧʦʩʝʣʢʦʚʳʭ ʜʦʨʦʛ ʠ 

ʛʣʘʚʥʳʭ ʫʣʠʮ ʩʝʣ; 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚʧʝʨʚʳʝ ʩʧʦʩʦʙ ʵʢʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ ʩʭʦʞʠʭ ʧʦ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʚʩʝʤʫ 

ɸʟʝʨʙʘʡʜʞʘʥʫ. 
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BIOTECHNOLOGICAL  BASES OF OBTAINING  BIOHUMUS  

 

ÉErgasheva X., Samarkand Institute of Veterinary Medicine,  

Samarkand, Uzbekistan, xafizae@inbox.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʨʘʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠʟ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʥʘʩʝʣʝʥʠʷ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜ rʤʦʞʥʦ ʧʝʨʝʨʘʙʦʪʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʙʠʦʛʫʤʫʩʝ ʩ ʧʦʤʦʱʴʶ ʤʝʩʪʥʳʭ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʫʚʝʣʠʯʠʣʦʩʴ 

ʩ 0,4 ʜʦ 0,5%, ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ ð ʩ 0,2 ʜʦ 0,4%, ʦʙʱʝʛʦ ʢʘʣʠʷ ð ʩ 0,45 ʜʦ 1,6%, ʢʘʣʴʮʠʷ ð 

ʩ 0,15 ʜʦ 1%, ʥʘʪʨʠʷ ð ʩ 0,12 ʜʦ 1%. 

 

Abstract. Currently, along with the development of agriculture, a certain amount of organic 

waste is generated from products produced to meet the needs of the population. Organic waste can 

be recycled with the assistance of earthworms. The technology of processing organic waste using 

earthworms is of great theoretical and practical importance in solving biotechnological problems. In 

vermicompost with the help of local earthworms, the content of total nitrogen increased from 0.4 to 

0.5%, total phosphorus ð from 0.2 to 0.4%, total potassium ð from 0.45 to 1.6%, calcium ð from 

0.15 to 1%, sodium ð from 0.12 to 1%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʜʝʛʨʘʜʘʮʠʷ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʙʠʦʛʫʤʫʩ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʤʝʩʪʥʳʝ ʚʠʜ,r Apporoctida colginoza colginoza, Eusenia fitida. 

 

Keywords: biodegradation, organic waste, earthworms, biohumus, climatic conditions, native 

species, Apporoctida colginoza colginoza, Eusenia fitida. 

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʣʠʤʘʪʘ, ʧʦʯʚʳ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʥʝ 

ʫʯʠʪʳʚʘʥʠʝ ɻ ʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʧʦʩʪʨʦʡʢʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʟʜʘʝʪ 

ʧʨʦʙʣʝʤʳ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʝʞʝʛʦʜʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʠ ʩʦʩʪʘʚʣʷʝʪ 100 ʤʣʥ ʪ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʝʞʝʛʦʜʥʦ 

ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʧʠʱʝʚʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ 

12,4 ʤʣʥ ʤ3. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʙʦʣʝʝ ʦʧʘʩʥʳ, ʯʝʤ ʢʨʫʧʥʳʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʦʟʘ ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʘʚʦʟʘ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʝʩʷʮʝʚ ʧʦʪʝʨʠ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʶʪ 50ï60%.  

ʉʣʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ, ʧʝʨʝʚʦʟʢʝ ʦʪʭʦʜʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʪʘʚʠʪ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘʮʠʠ 
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ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʘʧʧʘʨʘʪʫʨʦʡ, ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʦʭʨʘʥʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʄʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʦʯʠʩʪʢʠ ʦʪʭʦʜʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʜʝʣʷʪʩʷ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. ʉʘʤʳʤʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ - ʦʜʥʦʡ ʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʜʥʠʤ ʠʟ ʵʪʠʭ ʧʨʠʝʤʦʚ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʢʦʣʴʯʘʪʳʭ ʯʝʨʚʝʡ ʠ ʩʝʤʝʡʩʪʚʫ ʤʘʣʦʧʫʰʠʩʪʳʭ. ʆʥʠ ʣʶʙʷʪ 

ʚʣʘʛʫ, ʞʠʚʫʪ ʚ ʧʦʯʚʝ ʠ ʧʝʨʝʛʥʦʝ, ʠ ʢʦʩʤʦʧʦʣʠʪʥʳʡ ʚʠʜ. ɺ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʜʚʘ ʤʝʩʪʥʳʭ ʚʠʜʘ: Apporoctida colginoza colginoza, Eusenia fitida. ʆʥʠ ʪʦʞʝ, ʢʘʢ 

ʜʨʫʛʠʝ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʣʶʙʷʪ ʚʣʘʛʫ ʠ ʷʚʣʷʶʪʩʷ ʛʝʨʤʘʬʨʦʜʠʪʥʳʤ ʦʨʛʘʥʠʟʤʦʤ. ɺ ʤʘʨʪʝ-

ʘʧʨʝʣʝ ʦʙʨʘʟʫʶʪ ʢʦʢʦʥ. ʂʦʞʥʳʡ ʧʦʢʨʦʚ ʧʦʢʨʳʪ ʩʣʠʟʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ, ʚʣʘʞʥʘʷ ʢʦʞʘ ʭʦʨʦʰʦ 

ʧʨʦʧʫʩʢʘʝʪ ʢʠʩʣʦʨʦʜ. ʅʘ ʢʘʞʜʦʤ ʢʦʣʴʮʝ ʠʤʝʝʪʩʷ 4 ʧʘʨʳ ʢʫʪʠʢʫʣʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʦʧʦʨʦʡ 

ʜʣʷ ʪʝʣʘ. ɺ ʧʦʷʩʥʠʯʥʦʡ ʯʘʩʪʠ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʦʚʳʝ ʜʳʨʢʠ. ʇʝʨʝʜ ʨʘʟʤʥʦʞʝʥʠʝʤ 

ʯʝʨʚʠ ʦʧʣʦʜʦʪʚʦʨʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. Aparoctida colginoza ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʧʝʨʝʛʥʦʡ, ʩʤʝʰʠʚʘʷ 

ʝʛʦ ʩ ʧʦʯʚʦʡ. Eusenia fitida ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʝʛʥʦʡ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʥʝ ʧʝʨʝʤʝʰʠʚʘʷ ʝʛʦ ʩ ʧʦʯʚʦʡ, 

ʠ ʪʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʚʠʜʘ. ʇʨʠ ʧʝʨʝʥʦʩʝ ʵʪʠʭ ʯʝʨʚʝʡ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʪ.ʝ. ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʥʠ 

ʘʜʘʧʪʠʨʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 5-6 ʜʥʝʡ. ɽʩʣʠ ʯʝʨʚʠ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʩʨʝʜʫ ʚ ʩʪʘʜʠʠ ʢʦʢʦʥʘ, ʦʥʠ ʣʝʛʢʦ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ. ʇʨʠ ʨʘʟʣʦʞʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʧʝʨʝʛʥʦʷ ʩ ʧʦʤʦʱʴʶ ʯʝʨʚʝʡ, ʠʭ 

ʚʣʘʞʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʦʡ [3, 4]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. 

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʣʦʢʘʣʴʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

2. ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʦ ʪʨʝʙʫʝʤʦʡ ʧʣʦʱʘʜʠ, ʢʦʣʠʯʝʩʪʚʫ ʯʝʨʚʝʡ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʦʪʭʦʜʘʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

3. ʆʙʨʘʙʦʪʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʙʠʦʛʫʤʫʩʘ 

4. ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʙʦʨ ʠ ʬʠʢʩʘʮʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚʝʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʤʦʥʦʛʨʘʬʠʡ ʠ ʧʦʩʦʙʠʡ, ʛʜʝ 

ʠʟʣʦʞʝʥʳ ʤʝʪʦʜʳ ʠʭ ʧʨʦʚʝʜʝʥʠʷ. ʄʠʛʨʘʮʠʷ ʚ ʧʦʯʚʝ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ, ʚʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʠʟʫʯʘʣʩʷ ʥʘ ʧʣʦʱʘʜʠ 1 ʤ2. ɺ ʚʳʙʨʘʥʥʦʤ ʤʝʩʪʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʢʘʧʳʚʘʝʪʩʷ ʷʤʘ ʥʘ ʛʣʫʙʠʥʫ 50 ʩʤ. ɿʘʪʝʤ ʚʟʷʪʳ ʧʨʦʙʳ ʧʦʯʚʳ ʩ ʢʘʞʜʳʭ 10 ʩʤ 

ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ. ʂʦʣʠʯʝʩʪʚʦ ʯʝʨʚʝʡ ʧʦʩʯʠʪʘʣʠ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʩʣʦʶ ʧʦʯʚʳ. [3, 4]. 

ɼʣʷ ʣʫʯʰʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʯʝʨʚʝʡ ʚ ʧʦʯʚʝ ʥʘʜʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʝ: ʧʦ 

ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʠʤʠʢʘʪʳ, ʪʘʢ ʢʘʢ ʯʝʨʚʠ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʥʠʤ. ʃʫʯʰʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʝʣʝʟʥʳʝ ʣʦʧʘʪʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʧʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʇʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʜʦʞʜʝʚʳʝ 

ʯʝʨʚʠ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʠ ʤʦʛʫʪ ʧʦʛʠʙʘʪʴ, ʧʦʵʪʦʤʫ ʧʦʯʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʷʛʢʘʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʳ 

(pH) ʪʦʞʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʦʧʪʠʤʘʣʴʥʳʡ ʨʅ ʷʚʣʷʝʪʩʷ ʥʝʡʪʨʘʣʴʥʳʡ. ɽʩʣʠ 

ʧʦʚʳʰʘʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʪʦ ʝʝ ʥʘʜʦ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʠʟʚʝʩʪʢʦʚʘʥʠʝʤ. ʇʨʠ ʱʝʣʦʯʥʦʡ 

ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʧʩ. ɻʠʧʩʦʚʘʥʠʝ ʩʥʠʞʘʝʪ ʱʝʣʦʯʥʦʩʪʴ ʠ ʠʟʤʝʥʷʝʪ ʨʝʘʢʮʠʶ 
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ʩʨʝʜʳ ʚ ʩʪʦʨʦʥʫ ʥʝʡʪʨʘʣʴʥʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʚ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚʘʭ ʠ ʩʦʣʦʥʮʘʭ. 

ʆʯʝʥʴ ʩʠʣʴʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʥʝ 

ʚʳʜʝʨʞʠʚʘʶʪ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚʳʰʝ 0,5%. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʦʞʜʝʚʳʝ 

ʯʝʨʚʠ ʣʶʙʷʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ. ʇʦ ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʙʳʣʘ ʦʧʪʠʤʘʣʴʥʦʡ, ʯʪʦʙʳ ʧʦʯʚʘ ʥʝ ʙʳʣʘ ʩʫʭʘʷ. ʏʝʨʚʠ ʥʝ ʙʦʷʪʩʷ ʚʳʩʦʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ, ʦʥʠ ʤʦʛʫʪ ʞʠʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚʳʰʝ ʧʦʣʥʦʡ 

ʚʣʘʛʦʝʤʢʦʩʪʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʫʞʥʘ ʥʝ ʪʦʣʴʢʦ ʜʦʞʜʝʚʳʤ ʯʝʨʚʷʤ, ʥʦ ʠ ʜʣʷ 

ʦʢʦʨʝʥʝʥʠʷ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʣʫʯʰʝʛʦ ʬʦʨʤʦʚʘʥʠʷ ʘʩʩʝʥʠʟʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

[5-7]. ʋʯʠʪʳʚʘʷ ʚʩʝ ʵʪʦ, ʤʝʩʪʦ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʩ 

ʧʦʤʦʱʴʶ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʪʝʥʠʩʪʳʤʠ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʝʨʝʚʴʷ. ɼʣʷ ʵʪʦʛʦ ʚʳʢʘʧʳʚʘʝʪʩʷ ʷʤʘ ʜʣʠʥʦʡ 3 ʤ, ʰʠʨʠʥʦʡ 45ï55 ʩʤ, ʛʣʫʙʠʥʦʡ 1,0ï1,5 ʤ, ʘ 

ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʷʤʳ ʠʟʦʣʠʨʫʝʪʩʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʴʶ. ʂʘʞʜʘʷ ʷʤʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 

ʪʨʠ ʨʘʚʥʳʝ ʯʘʩʪʠ. ɺ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʢʣʘʜʫʪ ʧʦ 25 ʢʛ ʧʦʣʫʧʝʨʝʧʨʝʚʰʝʛʦ ʥʘʚʦʟʘ ʠ ʧʦ 70-75 

ʰʪʫʢ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. ʇʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʥʘʚʦʟʘ ʩ ʧʦʤʦʱʴʶ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

ʚʣʘʞʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ 60ï80%, ʪʝʤʧʝʨʘʪʫʨʘ ð 10ï25 Áʉ. ʇʨʠ ʵʪʦʤ ʩʚʝʨʭʫ 

ʧʦʣʫʧʝʨʝʧʨʝʚʰʝʛʦ ʥʘʚʦʟʘ ʧʦʢʨʳʚʘʝʪʩʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʴʶ (ʈʠʩʫʥʦʢ).  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʣʠʚ 1-2 ʨʘʟʘ ʧʫʪʝʤ 

ʦʧʨʳʩʢʠʚʘʥʠʷ ʚʦʜʳ [3, 4]. 

 

  
ʈʠʩʫʥʦʢ. ʇʦʜʛʦʪʦʚʢʘ ʪʨʘʥʰʝʡ ʢ ʧʨʦʮʝʩʩʫ ʙʠʦʜʝʛʨʘʜʘʮʠʠ 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ Esenia fetida ʘʢʪʠʚʥʦ ʧʠʪʘʷʩʴ, ʚ ʘʧʨʝʣʝ 

ʧʨʠʩʪʫʧʘʝʪ ʢ ʨʘʟʤʥʦʞʝʥʠʶ. ɺ ʦʪʭʦʜʘʭ ʙʳʣʠ ʥʘʡʜʝʥʳ ʢʦʢʦʥʳ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. Aporictodea 

caliginosa caliginosa ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʝ ʧʠʪʘʥʠʝ, ʩʤʝʰʠʚʘʷ ʩ ʧʦʯʚʦʡ, ʧʦʵʪʦʤʫ ʥʘ ʠʭ ʩʫʙʩʪʨʘʪ 

ʜʦʙʘʚʣʷʝʪʩʷ 0,5ï1,0 ʢʛ ʧʦʯʚʳ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʝʝ ʩ ʦʪʭʦʜʘʤʠ.  

ɸʜʘʧʪʘʮʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʢ ʩʫʙʩʪʨʘʪʫ ʜʣʠʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʅʦ ʘʜʘʧʪʘʮʠʷ ʥʦʚʳʭ 

ʧʦʢʦʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ ʢʦʢʦʥʦʚ, ʧʨʦʰʣʘ ʥʘʤʥʦʛʦ ʧʨʦʱʝ. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʚ 

ʪʝʯʝʥʠʝ 1,5ï2,0 ʤʝʩʷʮʝʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʙʩʪʨʘʪ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ 25 ʢʛ. ʆʙ ʵʪʦʤ ʤʦʞʥʦ ʫʟʥʘʪʴ, 

ʢʦʛʜʘ ʦʥʠ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ ʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʪʘʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʷʤʫ 

ʩʪʝʣʝʪʩʷ ʥʦʚʘʷ ʧʘʨʪʠʷ ʦʪʭʦʜʦʚ ʪʦʣʱʠʥʦʡ 35ï40 ʩʤ, ʢʦʪʦʨʳʝ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʳ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʫʙʩʪʨʘʪ ʥʘʩʳʧʘʣʩʷ ʚ ʷʤʫ, ʪʫʜʘ ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʧʦʤʝʱʝʥʳ 

ʤʝʩʪʥʳʝ ʚʠʜʳ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʝʩʪʥʳʭ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ.  

ʉʠʩʪʝʤʘʪʠʢʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ: 

ʊʠʧ: Annelsidis (ʢʦʣʴʮʝʚʳʝ ʯʝʨʚʠ)  

ʇʦʜʪʠʧ: Clitellata (ʧʦʷʩʯʘʪʳʝ)  

ʂʣʘʩʩ: Oligachaeta  

ʈʦʜ: Lumbricidae (ʜʦʞʜʝʚʦʡ ʯʝʨʚʴ)  

ʉʝʤʝʡʩʪʚʦ: Lumbricomorpha (ʜʦʞʜʝʚʦʡ ʯʝʨʚʴ)  

ɺʠʜ: Aporictodea caliginosa caliginosa 

ɺʠʜ: Esenia fetida 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʩʪʥʳʭ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʦʧʨʝʜʝʣʷʣʩʷ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, 

ʩʦʜʝʨʞʠʪʩʷ 0,5% ʦʙʱʝʛʦ ʘʟʦʪʘ, 0,4% ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ, 1,6% ʦʙʱʝʛʦ ʢʘʣʠʷ. ʊʘʢʞʝ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʤʠʢʨʦʤʦʣʝʢʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ As ʩʦʩʪʘʚʣʷʝʪ 0,0007%, Co ð 0.0004%, Pb ð 0,00133%, Sn ð 

0,0003%, Cu ð 0,002%, V ð 0,0004%, Cr ð 0,0047, Mn - 0.0053%, Mo ð 0,00033% 

(ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ 

ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ɹʀʆɻʋʄʋʉɸ,  

ʇʆʃʋʏɽʅʅʓʁ ʅɸ ʆʉʅʆɺɽ ʄɽʉʊʅʓʍ ɼʆɾɼɽɺʓʍ ʏɽʈɺɽʁ 
 

ʄʘʢʨʦ- ʠ ʤʠʢʨʦʤʦʣʝʢʫʣʷʨʥʳʡ 

ʩʦʩʪʘʚ 

ʉʦʜʝʨʞʘʥʠʝ (%) ʄʘʢʨʦ- ʠ 

ʤʠʢʨʦʤʦʣʝʢʫʣʷʨʥʳʡ ʩʦʩʪʘʚ 

ʉʦʜʝʨʞʘʥʠʝ (%) 

ʦʙʱʠʡ ʘʟʦʪ N 0.5 Pb 0,00133 

ʦʙʱʠʡ ʬʦʩʬʦʨ P 0.4 Sn 0,0003 

ʦʙʱʠʡ ʢʘʣʠʡ K 1.6 Cu 0,002 

Si >1 V 0,0004 

Ca >1 Cr 0,0047 

Na >1 Mn 0,0053 

As 0,0007 Mo 0,00033 

Co 0,0004   

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʧʝʨʝʧʨʝʚʰʝʛʦ ʥʘʚʦʟʘ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʙʠʦʧʝʨʝʨʘʙʦʪʢʠ ʠ ʙʠʦʛʫʤʫʩʘ, ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʣʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʚʦʟʘ ʚ ʙʠʦʛʫʤʫʩ ʩ ʧʦʤʦʱʴʶ ʤʝʩʪʥʳʭ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 0,4 ʜʦ 0,5%, ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ ð ʩ 0,2 ʜʦ 0,4%, 

ʦʙʱʝʛʦ ʢʘʣʠʷ ð ʩ 0,45 ʜʦ 1,6%, ʢʘʣʴʮʠʷ ð ʩ 0,15 ʜʦ 1%, ʥʘʪʨʠʷ ð ʩ 0,12 ʜʦ 1%.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ (ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ) ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ (ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ) ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩ 

ʧʦʤʦʱʴʶ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʫʪʝʤ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʨʤʠʢʦʤʧʦʩʪʘ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ ʠ 
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ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ð ʥʘ ʬʘʩʦʣʠ. 

ɺʩʝ ʧʦʯʚʝʥʥʳʝ ʯʝʨʚʠ ʷʚʣʷʶʪʩʷ ʚʣʘʛʦʣʶʙʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʇʨʠ ʠʭ ʨʘʟʤʥʦʞʝʥʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʵʪʫ ʦʩʦʙʝʥʥʦʩʪʴ ʥʘʜʦ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʩʘʜʦʚ ʧʦʚʳʩʠʣʦ 

ʩʧʨʦʩ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʩʙʨʦʩʦʚ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʙʦʨʠʛʝʥʥʳʭ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. ɺʩʝ ʧʦʯʚʝʥʥʳʝ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ 

ʷʚʣʷʶʪʩʷ ʚʣʘʛʦʣʶʙʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʤʦʞʥʦ ʠʭ ʨʘʟʤʥʦʞʘʪʴ ʥʘ 

ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʜʝʨʝʚʴʝʚ, ʪʨʘʚ ʠ ʞʠʚʦʪʥʳʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɻʝʡʯʘʡʩʢʠʡ ʨʘʡʦʥ ʠʤʝʝʪ ʦʯʝʥʴ ʧʦʜʭʦʜʷʱʠʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʟʝʤʣʠ ʜʣʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʉʫʭʦʩʪʝʧʥʘʷ ʠ ʧʦʣʫʧʫʩʪʳʥʥʘʷ ʟʦʥʘ, 

ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʶʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʘʨʠʜʥʦʩʪʴʶ ʢʣʠʤʘʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 200ï400 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʛʜʝ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʧʦʯʚʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʛʨʫʧʧʳ 

ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ ʠ ʩʝʨʦʟʝʤʥʦʛʦ ʪʠʧʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʯʚ rʚ ɻʝʡʯʘʡʩʢʦʤ ʨʘʡʦʥʝ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʤʝʥʝʝ ʠʟʫʯʝʥʳ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʣʠʪʝʨʘʪʫʨʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʪʁʩʷ ʥʦʚʘʪʦʨʩʢʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ 

ʧʦʯʚʦʚʝʜʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʝʟʦʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʵʪʠʭ ʟʝʤʝʣʴ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʚʣʝʯʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʥʦʟʦʚ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩʦʟʜʘʣʦ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩ ʵʪʠʭ ʟʝʤʝʣʴ 

ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

 

Abstract. Goychay region has very suitable and unique lands for strategic agroecological 

monitoring. A dry steppe and semi-desert zone, which is characterized by a pronounced arid 

climate, is located at an altitude of 200ï400 m above sea level, where the dominant soils in 

the territory are various subgroups of gray-brown soils and serozem types. The fact that soil studies 

in the Goychay region of the Azerbaijan Republic are less studied than in other regions, and there is 

no literature, is an innovative and urgent problem for soil scientists. The article presents some of 

the results of seasonal surveys, ecological expertise and biological diagnostics carried out in recent 

years. Biological diagnostics, environmental monitoring and assessment of these soils by modern 

methods are of great innovative importance for the development of agriculture in Azerbaijan. As 

a result of many years of agroecology research, the involvement of natural cenoses in agriculture 

has created conditions for obtaining high productivity from these soils. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ. 

 

Keywords: gray-brown soils, soil fertility, environmental assessment, agrochemical properties, 

microscopic fungi. 
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ɿʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʨʝʣʴʝʬʘ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʨʘʟʚʠʪʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʈʠʩʫʥʦʢ 1) [4]. 

 
 

 
 

ʈʠʩʫʥʦʢ 1. ʀʟʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ  

 

ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʵʪʦʡ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʨʘʥʘ ʤʘʣʦʟʝʤʝʣʴʥʘʷ, 

ʥʘʩʝʣʝʥʠʝ ʨʘʩʪʝʪ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʩʦʢʨʘʱʘʶʪʩʷ ʢʘʢ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ, ʪʘʢ 

ʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʣʝʪʥʠʝ ʠ ʟʠʤʥʠʝ 

ʧʘʩʪʙʠʱʘ, ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ), ʘ ʪʘʢʞʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʣʠ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʟʘ ʩʯʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʠʭ ʟʘʤʝʱʝʥʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʨʝʛʠʦʥʦʚ [3]. 

ʊʝʤʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʠʩʪʳʤʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ. ɺ ʵʪʠʭ ʧʦʯʚʘʭ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʛʣʠʥʝʥʠʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʚ 

ʛʦʨʠʟʦʥʪʘʭ ɺ ʠ ɺ/ʉ. ʂʘʢ ʦʪʤʝʯʘʣ ʚ ʩʚʦʝ ʚʨʝʤʷ ɸ. ʅ. ʈʦʟʘʥʦʚ (1952) ʦʛʣʠʥʝʥʠʝ ʵʪʠʭ ʧʦʯʚ 

ʠʤʝʶʪ ʤʝʪʘʤʦʨʬʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ [1]. 

ʇʦ ʚʠʜʠʤʦʤʫ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʩʪʝʥʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʠʦʪʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʘʛʨʝʛʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ [2]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʥʦʟʘʭ (ʧʦʜ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ) ʠ ʚ ʘʛʨʦʮʝʥʦʟʝ ʣʶʮʝʨʥʳ ʠ ʟʝʨʥʦʚʳʭ (ʧʰʝʥʠʮʘ) [8]. 

ʈʘʟʨʘʙʦʪʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʫʜʝʣʴʥʳʡ ʚʝʩ (ʩʪʝʧʝʥʴ ʦʩʚʦʝʥʥʦʩʪʠ) 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʣʘʥʜʰʘʬʪʝ ʠ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʝʯʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʦʯʢʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ: ʘʣʴʧʠʡʩʢʠʝ, ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʠ ʣʫʛʦʚʦ-

ʩʪʝʧʥʳʝ ʠʥʪʝʥʩʠʚʥʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʚʳʩʦʢʦʛʦʨʴʷ ð 50 ʙʘʣʣʦʚ; ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ 
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ʠ ʧʦʩʪʣʝʩʥʳʡ ʣʝʩʦʢʫʩʪʘʨʥʠʢ ʨʝʟʢʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʡ ʩʨʝʜʥʝʡ ʛʦʨʳ ð 59 ʙʘʣʣʦʚ; 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ ʫʤʝʨʝʥʥʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ð 49 

ʙʘʣʣʦʚ; ʘʨʠʜʥʳʝ ʣʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʣʘʥʜʰʘʬʪʳ ʩʠʣʴʥʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʜʛʦʨʠʡ - 

32 ʙʘʣʣʘ; ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩʨʝʜʥʠʭ ʠ ʩʣʘʙʦʨʘʟʜʝʣʝʥʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʠ 

ʥʠʟʤʝʥʥʦʩʪʝʡ ð 47 ʙʘʣʣʦʚ. ʀʪʦʛʦʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʠʣʘ 55 ʙʘʣʣʦʚ. [5, 

6, 7] 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʦʰʣʳʭ ʣʝʪ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʜʦʨʦʚʴʷ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ 

ʙʳʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ. ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ 

ʦʙʱʝʝ ʝʜʠʥʩʪʚʦ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʫʥʳ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚʘʭ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʘ ʠ ʧʦʜʪʠʧʦʚ 

ʧʦʯʚʳ. ʆʩʥʦʚʥʳʝ ʵʜʠʬʠʢʘʪʦʨʳ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʟʦʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ɻʝʡʯʘʡʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɺʳʷʚʣʝʥʳ ʛʨʫʧʧʳ ʜʦʤʠʥʠʨʫʶʱʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʛʨʫʧʧʳ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʥʠʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʝ ʛʨʫʧʧʳ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʦʜʥʦʡ ʪʨʝʪʠ ʪʝʨʨʠʪʦʨʠʠ (ʈʠʩʫʥʦʢ 2). 

 

 
 
ʈʠʩʫʥʦʢ 2. ʕʜʠʬʠʢʘʪʦʨʳ ʧʦʯʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʥʦʟʦʚ 

 

ʊʠʧʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʨʝʯʥʦʡ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ 

ʦʨʦʰʝʥʠʷ, ʩʣʝʜʫʶʱʠʝ: Trichoderma, Fusarium, Cladosporium, Scopulariopsis, Rhisopus, 

Mycelia sterilia. ɺ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ, ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʯʝʪʳʨʝ ʬʘʟʳ, ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʠʩʭʦʜʷʱʘʷ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ 

ʛʦʜʘ, ʧʦʢʘʟʘʥʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʥʠʞʝ (ʈʠʩʫʥʦʢ 3). 

ɸʥʘʣʠʟ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʚʦʜʳ ʧʦʜʭʦʜʷʪ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʘʭʦʪʥʳʭ 

ʟʝʤʝʣʴ ʠ ʦʙʦʛʘʱʘʶʪ ʧʦʯʚʫ ʤʠʥʝʨʘʣʘʤʠ. ʆʜʥʠʤ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʩʳʨʳʭ ʧʦʯʚ 

ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʘʛʨʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʈʠʩʫʥʦʢ 3. ʄʠʢʨʦʙʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʥʦʟʦʚ 
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STUDYING THE EFFECT OF FUNGICIDES IN FIELD CONDITIONS 

ON DISEASE OF FRUITS OF TOMATOES 
 

ÉXalmuminova G., Tashkent State Agrarian University, Tashkent, Uzbekistan 

ÉSulaimonova G., Tashkent State Agrarian University, Tashkent, Uzbekistan 

 

ʀɿʋʏɽʅʀɽ ɼɽʁʉʊɺʀʗ ʌʋʅɻʀʎʀɼʆɺ ɺ ʇʆʃɽɺʓʍ ʋʉʃʆɺʀʗʍ  

ʅɸ ɿɸɹʆʃɽɺɸʅʀɽ ʇʃʆɼʆɺ ʊʆʄɸʊʆɺ 
 

Éʍʘʣʤʫʤʠʥʦʚʘ ɻ. ʂ., ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

Éʉʫʣʘʡʤʦʥʦʚʘ ɻ. ʅ., ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

Abstract. Tomato is one of the most important food crops. In recent years, tomatoes have been 

found to be susceptible to various diseases that damage the crop. One of these diseases is black 

mold of tomato fruits (alternariosis). Leaves, stems and fruits of the plant are damaged. Dark brown 

or black lesions develop on tomato fruits. The resulting tissue damage is more common where 

the fruit is attached to the twig. 
 

ɸʥʥʦʪʘʮʠʷ. ʊʦʤʘʪ ð ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʤʠʜʦʨʳ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʯʪʦ ʥʘʥʦʩʠʪ 

ʫʱʝʨʙ ʫʨʦʞʘʶ. ʆʜʥʦ ʠʟ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ð ʯʝʨʥʘʷ ʧʣʝʩʝʥʴ ʧʣʦʜʦʚ ʪʦʤʘʪʦʚ (ʘʣʴʪʝʨʥʘʨʠʦʟ). 

ʇʦʚʨʝʞʜʘʶʪʩʷ ʣʠʩʪʴʷ, ʩʪʝʙʣʠ ʠ ʧʣʦʜʳ ʨʘʩʪʝʥʠʷ. ʅʘ ʧʣʦʜʘʭ ʪʦʤʘʪʦʚ ʨʘʟʚʠʚʘʪʁʩʷ 

ʧʦʚʨʝʞʜʝʥʠʷ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʠʣʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ʈʘʟʚʠʚʘʶʱʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʨʘʞʝʥʠʝ 

ʪʢʘʥʝʡ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʧʣʦʜ ʧʨʠʢʨʝʧʣʝʥ ʢ ʚʝʪʦʯʢʝ. 
 

Keywords: microorganisms, fungi, vegetation, fungicides, alternariosis, vegetable crops, 

tomatoes.  
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʛʨʠʙʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʬʫʥʛʠʮʠʜʳ, ʘʣʴʪʝʨʥʘʨʠʦʟ, 

ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʪʦʤʘʪʳ. 

 

Introduction. In Uzbekistan, it has been reported that Alternaria solani, a fungus caused by the 

fungus Alternaria solani, has been detected in greenhouses and has affected 70-80% of crops, but 

according to the author, the disease is most likely caused by the fungus A. alternata. The most 

important of the conditions necessary for the strong development of the disease ð the presence of 

high humidity for a long time. By removing the lower leaves of the tomato and ensuring that the 

humidity is 70-80% by heating and ventilating the greenhouse, the crop will not be severely 

damaged. In order to prevent the accumulation of infection, damaged plant debris should be 

removed from the greenhouse and disposed of. If there is a strong risk of disease development, it is 

recommended to spray the crop fungicide. If fungicides are used regularly against the pathogen, it is 

necessary to develop a carefully prepared program of application of the fungicide, taking into 

account the possibility that the pathogen will also develop resistance to them [7, 10]. 

In order to increase the yield and quality of vegetable crops grown in the country, the use of 

modern technology in their cultivation, the introduction of productive and local varieties, as well as 
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a number of factors play a special role in the effective protection of vegetables from various 

diseases [1, 2, 4]. 

Research results 

The fight against the disease in the fields is carried out on the basis of complex agrotechnical, 

biological, chemical, and other measures. The importance of chemical control measures in the 

protection of the plant and its crop is high. The chemical method has several drawbacks and 

pollutes the environment. But their effects are fast and highly effective. In the research of S.Ya. 

Popov and others can find information about anti-disease drugs and the history of their use. Sulfur 

preparations have been used as fungicides for many years and are still widely used in agriculture 

[3]. 

The chemical method has several drawbacks and pollutes the environment. But their effects 

are fast and highly effective. Proper use of fungicides is important in protecting crops and 

increasing yields. 

The list of pesticides and agrochemicals allowed in the territory of the Republic of Uzbekistan 

(list, 2016) includes 124 fungicides and 69 seeds. Of such a wide range of drugs, 12 have been 

recommended for alternations of vegetable plants [8, 11]. 

According to Khojaev, the correct use of chemicals is important in protecting crops and 

increasing productivity. 

Insufficient research on the effectiveness of fungicides against diseases of vegetable crops, as 

well as the use of fungicides against fungal diseases, prompted the implementation of these studies 

[5, 6, 9]. 

During the study, the biological efficacy of Folicur 25% em. k. against tomato alternations 

was studied, the results obtained are presented in Table 1. If we pay attention to the data in the table, 

the consumption of Folicur 25% em. k drug from 0.5 l/ha to 1.0 l/ha - when used in moderation, the 

disease is 65.0% to 2.0% compared to control, 0.5 l/ha. Expenditures were reduced from 65.0% to 

5.0%. 

Table 1 

BIOLOGICAL EFFECTIVENESS OF FOLICUR 25% EM. K FUNGICIDE AGAINST ALTERNATIONS 

DURING THE GROWING SEASON OF TOMATOES, % (Tashkent region, Tashkent district) 
 

Experiment options Prepara 
tion of use, 

kg/ha 

Damage % Preparation 

Biologically effective, % 

Until processing 

Disease 

development, % 

day day 

1
5

 
d

a
y
s 

3
0

 
d

a
y
s 

4
5

 
d

a
y
s 

1
5

 
d

a
y
s 

3
0

 
d

a
y
s 

4
5

 
d

a
y
s 

Folicur 0,5 65,0 5,0 12,0 35,0 69,4 66,2 45,3 

Folicur 1,0 65,0 2,0 14,0 35,0 73,4 63,7 45,3 

Unprocessed control - 65,0 76,0 81,0 86,0 - - - 

EKF 05=      2,3   

 

Folicure 25% em.k drug at a dose of 0.5 l / ha to 1.0 l / ha - its effectiveness was observed to 

be high, ie from 69.4% to 73.4%, increasing the dose leads to a decrease in the effectiveness of the 

drug arrival was noted. So, Folicure 25% em.k. Consumption of the drug at around 1.0 l / ha is a 

good norm in the fight against the disease. Based on the results obtained, we can conclude that the 

follicle is 25% em. k. application of the drug against alternariosis of tomatoes is highly effective. 

The most effective rate of application of follicular preparations for alternariosis in vegetable 

crops is 1.0 l / ha. So Folicure 25% em. k. the drug gives a good effect against alternariosis, we now 

plan to try drugs for alternariosis in vegetable crops that have not been used before. 
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Two field experiments were conducted to test new drugs against alternariosis during the 

growing season of plants. In our first experiment, Ridomil Gold MTs was found to be 68% s. d. g. 

preparations were obtained. For comparison, Fundazol 50% n.kuk. fungicide was applied. During 

the experiment, 77% of the plant leaf damage was noted. Less damage to the fruit was observed 

(Table 2). 

Table 2 

INFECTION OF TOMATOES WITH ALTERNARIOSIS DURING THE GROWING SEASON, % 

(Temir Kadam farm, Qibray district, Tashkent region, 2015) 
 

Experience variaty consumption rate, kg/ha, l/ha until processed 15 days 30 days 45 days 

Ridomil Gold MTs 

68% s.d.g. 

1,5 74,0 5,0 13,0 35,0 

2,5 74,0 2,0 10,0 32,0 

Fundazol 

50% n.kuk. 

(default) 

1,5 77,0 9,0 19,0 39,0 

2,5 77,0 6,0 27,0 44,0 

Unprocessed control ð 77,0 87,0 90,0 97,0 

EKF05=   0,9 1,4 2,4 

 

Ridomil Gold MTs, when used at a dose of 1.5-2.5 kg/ha, is effective and protects the plant 

from disease throughout the growing season. Based on their experiments, we can conclude that both 

drugs are highly effective in tomato alternariosis during the growing season of the plant. 
 

Conclusion 

Alternariosis fungal disease is very dangerous for tomatoes, and if no measures are taken to 

control it, the quantity and quality of the crop will fall sharply. The most effective rate of 

application of folicul 25% emk drugs for alternariosis in vegetable crops is 1.0 l / ha. Folicur 25% 

em.k. When applied at a consumption rate of 0.5 to 1.0 l/ha, plant damage decreased from 65.0% to 

2.0%. When Fundazol 50% n.kuk was used at a consumption rate of 2.5 kg/ha, plant damage 

decreased from 77.0% before treatment to 2.0% after 15 days. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʳʟʳʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʦʧʫʭʦʣʝʡ ʩʨʝʜʩʪʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʧʝʢʪʨʦʤ ʨʝʛʫʣʠʨʫʶʱʠʭ ʵʬʬʝʢʪʦʚ, ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʦʚ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʦʩʪ ʠ 

ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʠʟʫʯʝʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʬʦʨʤʠʥʘ, ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʝʢʪʠʥʘ ʠ 

ʮʠʪʦʩʪʘʪʠʢʘ ð ʧʘʢʣʠʪʘʢʩʝʣʘ ʥʘ ʧʝʨʝʚʠʚʘʝʤʫʶ ʦʧʫʭʦʣʴ ð ʢʘʨʮʠʥʦʩʘʨʢʦʤʫ ʋʦʢʝʨʘ 256, ʩ 

ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘ. ʇʨʠ ʩʦʯʝʪʘʥʥʦʤ ʚʚʝʜʝʥʠʠ 

ʧʝʢʪʠʥʘ ʠ ʧʘʢʣʠʪʘʢʩʝʣʘ (10 ʤʛ/ʢʛ), ʤʝʪʬʦʨʤʠʥʘ ʠ ʧʘʢʣʠʪʘʢʩʝʣʘ (10 ʤʛ/ʢʛ) ʥʘʙʣʶʜʘʣʦʩʴ 

ʪʦʨʤʦʞʝʥʠʝ ʨʦʩʪʘ ʦʧʫʭʦʣʠ. ʅʘ 25 ʜʝʥʴ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʘʩʴ ʛʠʙʝʣʴ 50% ʞʠʚʦʪʥʳʭ, ʘ 

ʫ ʦʩʪʘʣʴʥʳʭ 50% ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʥʘʷ ʨʝʛʨʝʩʩʠʷ ʦʧʫʭʦʣʠ. ʇʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ 

ʧʘʢʣʠʪʘʢʩʝʣʘ ʚ ʨʘʟʦʚʦʡ ʜʦʟʝ 10 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ 62,5% ʞʠʚʦʪʥʳʭ ʧʦʛʠʙʘʣʠ ʚ ʧʝʨʚʳʝ 4 ʜʥʷ. 

ʂʦʤʙʠʥʘʮʠʷ ʧʨʝʧʘʨʘʪʦʚ (ʧʝʢʪʠʥ + ʤʝʪʬʦʨʤʠʥ + ʧʘʢʣʠʪʘʢʩʝʣ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʦʚʳʭ ʜʦʟʘʭ 

ʧʘʢʣʠʪʘʢʩʝʣʘ (10, 20 ʠ 25 ʤʛ/ʢʛ) ʦʢʘʟʳʚʘʣʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦʝ ʜʝʡʩʪʚʠʝ, ʧʦʢʘʟʳʚʘʷ ʭʫʜʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʧʨʝʧʘʨʘʪʦʚ ʩ ʮʠʪʦʩʪʘʪʠʢʦʤ ʚ ʦʪʜʝʣʴʥʦʩʪʠ (ʛʠʙʝʣʴ 

ʞʠʚʦʪʥʳʭ ʚ ʩʨʦʢʠ ʦʪ 1 ʜʦ 6 ʜʥʝʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʯʝʪʢʠʡ ʵʬʬʝʢʪ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʧʘʢʣʠʪʘʢʩʝʣʘ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʝʢʪʠʥʦʤ ʠʣʠ ʤʝʪʬʦʨʤʠʥʦʤ. 
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Abstract. Recently, researchers have been particularly interested in the use of herbal agents in 

combination therapy of tumors with a spectrum of regulatory effects, low toxicity, and high 

bioavailability, as well as drugs that indirectly affect the growth and metastasis of tumor cells. 

The article presents the results of experiments on the study of the combined effect of metformin, 

low molecular weight pectin and cytostatic agent ð paclitaxel on the transplantable tumor ð 

Walkerôs carcinosarcoma 256, in order to reduce the toxic effect of the chemotherapy drug. With the 

combined administration of pectin and paclitaxel (10 mg/kg), metformin and paclitaxel (10 mg/kg), 

inhibition of tumor growth was observed. On the 25th day, the death of 50% of the animals was 

observed in the first group, and in the remaining 50%, complete tumor regression was observed. 

With a single administration of paclitaxel at a single dose of 10 mg / kg of live weight, 62.5% of the 

animals died in the first 4 days. The combination of drugs (pectin + metformin + paclitaxel) at 

various single doses of paclitaxel (10, 20, and 25 mg/kg) had an antagonistic effect, showing worse 

results than the use of each drug with a cytostatic alone (death of animals in the period from 1 to 6 

days). Thus, the experimental results demonstrated a clear toxicity reduction effect at high doses of 

paclitaxel in combination with pectin or metformin. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʢʪʠʥ, ʤʝʪʬʦʨʤʠʥ, ʢʘʨʮʠʥʦʩʘʨʢʦʤʘ ʋʦʢʝʨʘ 256, ʧʘʢʣʠʪʘʢʩʝʣ.  

 

Keywords: pectin, metformin, Walkerôs carcinosarcoma 256, paclitaxel. 

 

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ. ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʦʛʦ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʠ ʧʦʤʠʤʦ ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʠ, ʧʦʨʘʞʘʶʪ ʟʜʦʨʦʚʳʝ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ ʩ ʚʳʩʦʢʦʡ 

ʬʨʘʢʮʠʝʡ ʨʦʩʪʘ (ʢʦʩʪʥʳʡ ʤʦʟʛ, ʩʣʠʟʠʩʪʘʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʜʨ.) ʕʪʠʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʩʨʝʜʩʪʚ ʪʦʢʩʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʣʘʜʘʶʪ ʜʦʟʦʟʘʚʠʩʠʤʳʤ ɻ ʬʬʝʢʪʦʤ: 

ʧʨʠʤʝʥʝʥʠʝ ʮʠʪʦʩʪʘʪʠʢʦʚ ʚ ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʨʝʤʠʩʩʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʙʦʯʥʦʝ 

ʜʝʡʩʪʚʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʮʠʪʦʩʪʘʪʠʢʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʠ ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʝʤ ʢ 

ʩʥʠʞʝʥʠʶ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ, ʧʨʝʨʳʚʘʥʠʶ ʠ ʜʘʞʝ ʧʨʝʢʨʘʱʝʥʠʶ ʣʝʯʝʥʠʷ [1ï3]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʧʣʘʥʝ ʤʦʜʠʬʠʢʘʮʠʠ ʪʝʨʘʧʠʠ ʷʚʣʷʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʦʙʣʘʜʘʶʱʠʝ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʦʥʠ ʣʝʛʢʦ ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʥʝ ʦʙʣʘʜʘʶʪ 

ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ, ʦʯʝʥʴ ʨʝʜʢʦ ʧʨʦʷʚʣʷʶʪ ʪʦʢʩʠʯʥʦʩʪʴ. ʇʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʙʣʘʜʘʶʪ ʜʝʪʦʢʩʠʮʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ, ʩʧʦʩʦʙʥʳ ʚʳʚʦʜʠʪʴ ʠʟ 

ʦʨʛʘʥʠʟʤʘ ʪʦʢʩʠʥʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʨʘʜʠʦʥʫʢʣʠʜʳ ʠ ʜʨ. [4ï6]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʘʥʪʠʜʠʘʙʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ʙʠʛʫʘʥʠʜʦʚ (ʤʝʪʬʦʨʤʠʥ, ʨʝʥʬʦʨʤʠʥ, ʙʫʬʦʥʠʥ), 

ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʪʨʘʚʳ Galega officinales (ʬʨʘʥʮʫʟʩʢʘʷ ʣʠʘʥʘ, ʢʦʟʴʷ ʨʫʪʘ) ʚ ʨʷʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤʠ ʮʠʪʦʩʪʘʪʠʢʘʤʠ [7ï9]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʘʢʣʠʪʘʢʩʝʣʘ ʧʨʠ 

ʤʦʥʦʪʝʨʘʧʠʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʝʢʪʠʥʦʤ ʠ ʤʝʪʬʦʨʤʠʥʦʤ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ (ʧʘʢʣʠʪʘʢʩʝʣ + ʧʝʢʪʠʥ 

+ ʤʝʪʬʦʨʤʠʥ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʝʜʝʥʠʷʭ ʮʠʪʦʩʪʘʪʠʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʠʟʫʯʝʥʠʶ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ [10]. ɺ ʨʘʙʦʪʝ ʙʳʣʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʳ 72 ʙʝʣʳʝ ʙʝʩʧʦʨʦʜʥʳʝ ʢʨʳʩʳ. ɺʩʝʤ ʞʠʚʦʪʥʳʤ ʧʦʜʢʦʞʥʦ ʙʳʣʘ ʧʝʨʝʚʠʪʘ 

ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʘʷ ʦʧʫʭʦʣʴ ʢʘʨʮʠʥʦʩʘʨʢʦʤʳ ʋʦʢʝʨʘ 256. ʇʝʢʪʠʥ (ʇʝʢʪʘʩʦʣ ð ʮʠʪʨʫʩʦʚʳʡ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʧʝʢʪʠʥ ð ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʦʜʫʢʪ Econugenics, PectaSol-C), ʠ ʤʝʪʬʦʨʤʠʥ 

(ʀʥʩʫʬʦʨ 500 ʤʛ, ʊʫʨʮʠʷ) ʚʚʦʜʠʣʠ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʯʝʨʝʟ ʟʦʥʜ ʚ ʜʦʟʝ 650 ʤʛ/ʢʛ ʠ 260 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ. ʇʘʢʣʠʪʘʢʩʝʣ (Ebewe pharma, Ges.m.b.H.Nfg.KG (ɸʚʩʪʨʠʷ) 

ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʥʘ 5 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʝʚʠʚʢʠ ʚ ʜʦʟʘʭ 10, 15, 20, 25 ʤʛ/ʢʛ ʚʝʩʘ 

ʞʠʚʦʪʥʦʛʦ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 8 ʛʨʫʧʧ (ʧʦ 8 ʢʨʳʩ): 

1 ʛʨʫʧʧʘ ð ʢʦʥʪʨʦʣʴ, ʞʠʚʦʪʥʳʤ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʚʚʦʜʠʣʘʩʴ ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʚ ʪʝʯʝʥʠʝ 7 

ʜʥʝʡ 

2ʛʨʫʧʧʘ ð ʧʦʣʫʯʘʣʘ ʦʜʥʦʢʨʘʪʥʦ ʚ/ʙ ʧʘʢʣʠʪʘʢʩʝʣ ʚ ʜʦʟʠʨʦʚʢʝ 10 ʤʛ/ʢʛ 

3 ʛʨʫʧʧʘ ð ʧʦʣʫʯʘʣʘ ʧʝʢʪʠʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʘʢʣʠʪʘʢʩʝʣʦʤ (10 ʤʛ/ʢʛ) 

4 ʛʨʫʧʧʘ ð ʧʦʣʫʯʘʣʘ ʤʝʪʬʦʨʤʠʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʘʢʣʠʪʘʢʩʝʣʦʤ (10 ʤʛ/ʢʛ) 

5 ʛʨʫʧʧʘ ð ʧʦʣʫʯʘʣʘ ʧʝʢʪʠʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʘʢʣʠʪʘʢʩʝʣʦʤ (15 ʤʛ/ʢʛ) 

6, 7, 8 ʛʨʫʧʧʳ ð ʧʦʣʫʯʘʣʠ ʢʦʤʧʣʝʢʩ ʧʨʝʧʘʨʘʪʦʚ (ʧʝʢʪʠʥ+ʤʝʪʬʦʨʤʠʥ+ʧʘʢʣʠʪʘʢʩʝʣ) ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʝʜʝʥʠʷʭ ʧʘʢʣʠʪʘʢʩʝʣʘ. 

ʀʟʤʝʨʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʧʫʭʦʣʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 8, 16 ʠ 25ʜʥʠ ʧʦʩʣʝ ʧʝʨʝʚʠʚʢʠ ʦʧʫʭʦʣʠ.  

ʊʦʨʤʦʞʝʥʠʝ ʨʦʩʪʘ ʦʧʫʭʦʣʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (ʊʈʆ): (Vʢ ï Vʦ) / Vʢ Ĭ 100%, ʛʜʝ 

Vʢ ð ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʦʧʫʭʦʣʠ ʚ ʢʦʥʪʨʦʣʝ, Vʦ ð ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʦʧʫʭʦʣʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ; 

ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʟʘʚʝʨʰʝʥ ʥʘ 25 ʜʝʥʴ, ʢʦʛʜʘ ʙʦʣʝʝ 50% ʞʠʚʦʪʥʳʭ ʧʘʣʠ ʠ ʟʘʤʝʨʳ 

ʦʧʫʭʦʣʝʡ ʙʳʣʠ ʥʝ ʵʬʬʝʢʪʠʚʥʳ.  

ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʦʩʪ ʦʧʫʭʦʣʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ  

ʆʇʈɽɼɽʃɽʅʀɽ ʊʆʂʉʀʏɽʉʂʀʍ ɼʆɿ ʇɸʂʃʀʊɸʂʉɽʃɸ ʇʈʀ ʄʆʅʆʊɽʈɸʇʀʀ ʀ ɺ 

ʂʆʄʇʃɽʂʉɽ ʉ ʇɽʂʊʀʅʆʄ ʀ ʄɽʊʌʆʈʄʀʅʆʄ 
 

ɻʨʫʧʧʘ ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʦʧʫʭʦʣʠ ʚ ʩʤ3 ɻʠʙʝʣʴ ʞʠʚʦʪʥʳʭ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ 
8ʜʝʥʴ* 16ʜʝʥʴ* 25ʜʝʥʴ* 

ʂʦʥʪʨʦʣʴ 2,209 Ñ0,42 14,2Ñ1,22 14,72Ñ3,18 100% ʞʠʚʳ ʥʘ 25 ʜʝʥʴ 

ʇʘʢʣʠʪʘʢʩʝʣ 10ʤʛ/ʢʛ ï ï ï 62,5% ʧʘʣʠ ʥʘ 1-4 ʜʝʥʴ 

ʇʝʢʪʠʥ+ ʧʘʢʣʠʪʘʢʩʝʣ 10ʤʛ/ʢʛ 

ʊʦʨʤʦʞʝʥʠʝ ʨʦʩʪʘ ʦʧʫʭʦʣʠ % 

0,736Ñ0,19 3,95Ñ0,91 0 50% ʙʝʟ ʦʧʫʭʦʣʠ 

50% ʧʘʣʠ ʥʘ 23 ʜʝʥʴ 66,68% 72,18% 100%  

ʄʝʪʬʦʨʤʠʥ+ ʧʘʢʣʠʪʘʢʩʝʣ 10ʤʛ/ʢʛ 

ʊʦʨʤʦʞʝʥʠʝ ʨʦʩʪʘ ʦʧʫʭʦʣʠ % 

0,98Ñ0,30 4,26Ñ2,43 4,37Ñ2,10 57,1% ʧʘʣʠ ʥʘ 23 ʜʝʥʴ 

 55,50% 69,96% 70,27%  

ʇʝʢʪʠʥ+ ʧʘʢʣʠʪʘʢʩʝʣ 25ʤʛ/ʢʛ  

 

ï ï ï 100% ʧʘʣʠ ʥʘ 3-6 ʜʝʥʴ 

ʇʝʢʪʠʥ+ ʤʝʪʬʦʨʤʠʥ+ʧʘʢʣʠʪʘʢʩʝʣ 

10ʤʛ/ʢʛ  

 

ï ï ï 100% ʧʘʣʠ ʥʘ 1ʜʝʥʴ 

ʇʝʢʪʠʥ+ ʤʝʪʬʦʨʤʠʥ+ʧʘʢʣʠʪʘʢʩʝʣ 

20ʤʛ/ʢʛ  

 

ï ï ï 100% ʧʘʣʠ ʥʘ 1-4ʜʝʥʴ 

ʇʝʢʪʠʥ+ ʤʝʪʬʦʨʤʠʥ+ʧʘʢʣʠʪʘʢʩʝʣ 

25ʤʛ/ʢʛ  

 

ï ï ï 100% ʧʘʣʠ ʥʘ 1-3ʜʝʥʴ 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ <0,05**    

ʇʨʠʤʝʯʘʥʠʝ * ð ʧʦʩʣʝ ʧʝʨʝʚʠʚʢʠ ʦʧʫʭʦʣʠ, ** ð ʂʨʠʪʝʨʠʡ ɺʠʣʢʦʢʩʦʥʘ-ʄʘʥʥʘ-ʋʠʪʥʠ 

 

ʂʘʢ ʚʠʜʥʦ, ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʧʘʢʣʠʪʘʢʩʝʣʘ ʥʘ 5 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʝʚʠʚʢʠ ʦʧʫʭʦʣʠ 

ʚ ʨʘʟʦʚʦʡ ʜʦʟʝ 10 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ 62,5% ʞʠʚʦʪʥʳʭ ʧʦʛʠʙʘʣʠ ʚ ʧʝʨʚʳʝ 4 ʜʥʷ. ʇʨʠ 

ʩʦʯʝʪʘʥʥʦʤ ʚʚʝʜʝʥʠʠ ʧʝʢʪʠʥʘ ʠ ʧʘʢʣʠʪʘʢʩʝʣʘ ʚ ʪʝʭ ʞʝ ʨʘʟʚʝʜʝʥʠʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʨʤʦʞʝʥʠʝ 

ʨʦʩʪʘ ʦʧʫʭʦʣʠ ʥʘ 66,68% ʥʘ 8ʜʝʥʴ ʠ 78,17% ʥʘ 16 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʝʚʠʚʢʠ ʦʧʫʭʦʣʠ, ʦʙʲʝʤ 

ʦʧʫʭʦʣʠ ʫʤʝʥʴʰʘʣʩʷ ʚ 3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʘ 25 ʜʝʥʴ ʥʘʙʣʶʜʘʣʘʩʴ ʛʠʙʝʣʴ 50% 

ʞʠʚʦʪʥʳʭ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ 50% ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʥʘʷ ʨʝʛʨʝʩʩʠʷ ʦʧʫʭʦʣʠ. 

ʇʨʠ ʩʦʯʝʪʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʬʦʨʤʠʥʘ ʠ ʧʘʢʣʠʪʘʢʩʝʣʘ (10 ʤʛ/ʢʛ) ʥʘʙʣʶʜʘʣʩʷ 
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ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ 55,5%, 69,96% ʠ 70,27%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 8, 16 ʠ 25 ʜʥʠ ʧʦʩʣʝ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʦʧʫʭʦʣʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʥʘ 30 ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʷ 57,1% ʞʠʚʦʪʥʳʭ ʧʦʛʠʙʣʠ, ʧʨʠ 

100% ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʩ ʛʨʫʧʧʘʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʧʝʢʪʠʥ ʠ ʤʝʪʬʦʨʤʠʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʘʢʣʠʪʘʢʩʝʣʦʤ (10 

ʤʛ/ʢʛ) ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʨʦʩʪʘ ʦʧʫʭʦʣʠ. 

ʇʨʠ ʩʦʯʝʪʘʥʥʦʤ ʚʚʝʜʝʥʠʠ ʧʝʢʪʠʥʘ ʠ ʧʘʢʣʠʪʘʢʩʝʣʘ (15 ʤʛ/ʢʛ) ʧʦʣʥʘʷ ʛʠʙʝʣʴ ʚʩʝʭ 

ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 3ï6 ʜʥʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʮʠʪʦʩʪʘʪʠʢʘ. ʂʦʤʙʠʥʘʮʠʷ ʧʨʝʧʘʨʘʪʦʚ 

(ʧʝʢʪʠʥ +ʤʝʪʬʦʨʤʠʥ ʧʘʢʣʠʪʘʢʩʝʣ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʦʚʳʭ ʜʦʟʘʭ ʧʘʢʣʠʪʘʢʩʝʣʘ (10, 20 ʠ 25 

ʤʛ/ʢʛ) ʦʢʘʟʳʚʘʣʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦʝ ʜʝʡʩʪʚʠʝ, ʧʦʢʘʟʳʚʘʷ ʭʫʜʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ 

ʢʘʞʜʦʛʦ ʠʟ ʧʨʝʧʘʨʘʪʦʚ ʩ ʮʠʪʦʩʪʘʪʠʢʦʤ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʯʝʪʢʠʡ ʵʬʬʝʢʪ 

ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʧʘʢʣʠʪʘʢʩʝʣʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʝʢʪʠʥʦʤ ʠ 

ʤʝʪʬʦʨʤʠʥʦʤ. ʎʝʣʴʶ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʪ ʧʦʜʙʦʨʢʘ ʥʘʠʤʝʥʝʝ ʪʦʢʩʠʯʥʳʭ ʜʦʟ 

ʧʘʢʣʠʪʘʢʩʝʣʘ ʩ ʭʦʨʦʰʠʤ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ ʵʬʬʝʢʪʦʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦʜʠʬʠʢʘʪʦʨʘʤʠ 

ʪʝʨʘʧʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ ʫ ʙʦʣʴʥʳʭ ʩ ʣʝʛʢʠʤ, ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʠ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʧʥʝʚʤʦʥʠʠ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʘʤʠ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 

ʥʘʭʦʜʠʣʦʩʴ 412 ʜʝʪʝʡ ʙʦʣʴʥʳʭ ʧʥʝʚʤʦʥʠʝʡ: ʥʝʪʷʞʝʣʳʝ, ʪʷʞʝʣʳʝ ʧʥʝʚʤʦʥʠʠ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ, ʪʷʞʝʣʳʝ ʧʥʝʚʤʦʥʠʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʷʞʝʣʘʷ ʧʥʝʚʤʦʥʠʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ ʢʣʠʥʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʠ ʩ ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ: ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʠʥʘʤʠʢʦʡ ʪʝʯʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʥʘʨʘʩʪʘʥʠʝʤ ʩʠʤʧʪʦʤʦʚ ʪʦʢʩʠʢʦʟʘ 3 ʩʪʝʧʝʥʠ (25,0%), ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 3 ʩʪʝʧʝʥʠ (66,6%) ʠ ʧʦʣʠʦʨʛʘʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʪʦʛʜʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ 

ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʩʠʥʜʨʦʤʘ ʤʘʣʦ ʦʪʣʠʯʘʣʠʩʴ. ʋ 28 (77,7%) ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʦʩʣʦʞʥʝʥʠʷ 

(ʘʪʝʣʝʢʪʘʟʳ, ʧʥʝʚʤʦʪʦʨʘʢʩ, ʧʣʝʚʨʠʪ, ʣʝʛʦʯʥʘʷ ʜʝʩʪʨʫʢʮʠʷ). ʅʘ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʧʥʝʚʤʦʥʠʠ ʫ 

ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ. 

 

Abstract. The aim of the study was to study the influence of the clinical picture features in 

patients with mild, moderate and severe pneumonia with favorable and fatal outcomes. Material 

and methods of research. 412 children with pneumonia were under observation: mild, severe 

pneumonia with a favorable outcome, severe pneumonia with an unfavorable outcome. The results 

of the study. Severe pneumonia with an unfavorable outcome did not clinically differ from severe 

pneumonia with recovery: unfavorable dynamics of the course, characterized by an increase in 

symptoms of toxicosis of the 3rd degree (25.0%), respiratory failure of the 3rd degree (66.6%) and 

multiple organ disorders, while the manifestations of bronchopulmonary syndrome differed little. 

Complications (atelectasis, pneumothorax, pleurisy, pulmonary destruction) were observed in 

28 (77.7%) patients. The severity of the course of pneumonia in infants is significantly influenced 

by the initial level of health. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʥʝʚʤʦʥʠʠ, ʜʝʪʠ, ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ. 
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ɺ ʠʟʫʯʝʥʠʠ ʧʥʝʚʤʦʥʠʠ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝʤʘʣʦ 

ʩʚʝʜʝʥʠʡ ʦ ʚʣʠʷʥʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʘ ʪʷʞʝʩʪʴ ʠ ʪʝʯʝʥʠʝ ʧʥʝʚʤʦʥʠʠ [1]. ʅʘ 

ʦʨʛʘʥʠʟʤ ʨʝʙʝʥʢʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʚʩʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʀʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʷʞʝʩʪʠ ʧʥʝʚʤʦʥʠʠ ʦʪ ʠʭ ʩʫʤʤʘʨʥʦʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠ,̫ 

ʪ. ʝ. ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʙʦʣʴʥʦʛʦ ʢʘʢ ʚ ʜʝʙʶʪʝ, ʪʘʢ ʠ ʚ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʊʷʞʝʩʪʴ ʧʥʝʚʤʦʥʠʠ, ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ, ʪʷʞʝʩʪʴ ʧʥʝʚʤʦʥʠʠ ʠ ʩʦʩʪʦʷʥʠʝ 

ʙʦʣʴʥʦʛʦ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʥʝʚʤʦʥʠʠ, 

ʧʨʦʛʥʦʟʘ ʝʝ ʪʝʯʝʥʠʷ ʠ ʠʩʭʦʜʘ, ʛʣʘʚʥʦʝ ð ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ [2].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʣʴʥʝʡhʝʝ ʠʟʫʯʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʙʦʣʝʟʥʠ ʠ ʙʦʣʴʥʦʛʦ, ʦʩʦʙʝʥʥʦ ʚ ʜʝʙʶʪʝ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʫ ʙʦʣʴʥʳʭ ʩ ʣʝʛʢʠʤ, ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʠ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʧʥʝʚʤʦʥʠʠ 

ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʘʤʠ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 412 ʜʝʪʝʡ ʙʦʣʴʥʳʭ ʧʥʝʚʤʦʥʠʝʡ. 

ɺʝʨʠʬʠʢʘʮʠʷ ʜʠʘʛʥʦʟʘ ʧʥʝʚʤʦʥʠʠ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʢʣʠʥʠʢʦ-

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɺʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʚʘʣʦʩʴ 

ʣʦʢʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʩʠʥʜʨʦʤʫ ʪʦʢʩʠʢʦʟʘ. ʀʟʫʯʝʥʳ 

ʦʩʥʦʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʧʥʝʚʤʦʥʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʧʫʣʴʤʦʥʘʣʴʥʳʝ 

ʢʨʠʪʝʨʠʠ.  

ʇʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʚʳʜʝʣʝʥʳ ʥʝʪʷʞʝʣʳʝ, ʪʷʞʝʣʳʝ (ʧʨʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʢʠ, 

ʪʦʢʩʠʢʦʟʘ, ʜʳʭʘʪʝʣʴʥʦʡ ʠʣʠ ʣʝʛʦʯʥʦ-ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʥʘʣʠʯʠʠ ʦʩʣʦʞʥʝʥʠʡ); 

ʦʯʝʥʴ ʪʷʞʝʣʳʝ ʧʥʝʚʤʦʥʠʠ (ʧʨʠ ʥʘʣʠʯʠʠ ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʩʠʤʧʪʦʤʦʚ). 

ʀʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ ʦʮʝʥʠʚʘʣʩʷ ʧʦ 5 ʛʨʫʧʧʘʤ [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʩʨʝʜʥʷʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ (ʄ), ʝʝ ʦʰʠʙʢʘ (ʪ) 

ʠ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ Student (ʈ). ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʯʠʪʘʣʘʩʴ 

ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠ ʨ <0,05. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʨʝʦʙʣʘʜʘʣʠ ʜʝʪʠ ʜʦ 5 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦ 1 ʛʦʜʘ ð 

58,0%, ʠ ʦʪ 1 ʜʦ 5 ʣʝʪ ð 32,5% (ʊʘʙʣʠʮʘ. 1). ʄʘʣʴʯʠʢʠ ʩʦʩʪʘʚʣʷʣʠ 56,8%, ʜʝʚʦʯʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 43,2%. 

ʀʟʫʯʘʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʪʦʢʩʠʢʦʟʘ ʠ 

ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ɼʅ) ʫ ʜʝʪʝʡ ʩ ʧʥʝʚʤʦʥʠʷʤʠ ʨʘʟʣʠʯʥʦʡ ʪʷʞʝʩʪʠ.  

ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʥʝʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʝʡ ʧʨʝʦʙʣʘʜʘʣʠ ʜʝʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʝ 

(1 ʛʨʫʧʧʘ ʟʜʦʨʦʚʴʷ ð 56,24), ʨʝʞʝ 2 ʛʨʫʧʧʳ ʟʜʦʨʦʚʴʷ (41,92), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

çʫʛʨʦʞʘʝʤʳʝ ʜʝʪʠè, ʠʤʝʶʱʠʝ ʦʪʷʛʦʱʝʥʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʡ ʠʣʠ 

ʩʦʮʠʘʣʴʥʳʡ ʘʥʘʤʥʝʟ (37), ʠʤʝʶʱʠʝ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, (10) ʯʘʩʪʦ ʙʦʣʝʶʱʠʝ ʜʝʪʠ (102), ʜʝʪʠ ʩ ʘʥʦʤʘʣʠʷʤʠ ʢʦʥʩʪʠʪʫʮʠʠ. 
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ʊʘʙʣʠʮʘ 1 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɹʆʃʔʅʓʍ ʉ ʇʅɽɺʄʆʅʀɽʁ ʇʆ ɺʆɿʈɸʉʊʋ 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʧʥʝʚʤʦʥʠʝʡ ʧʦ ʚʦʟʨʘʩʪʘʤ ʘʙʩ. % 

ʜʦ 2 ʤʝʩʷʮʝʚ 46 11,2 

ʦʪ 2 ʤʝʩʷʮʝʚ ʜʦ 1 ʛʦʜʘ 193 46,8 

ʦʪ 1 ʛʦʜʘ ʜʦ 5 ʣʝʪ 134 32,5 

ʩʪʘʨʰʝ 5 ʣʝʪ 39 9,5 

ɺʩʝʛʦ 412 100,0 

 

ʀʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʥʝʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʝʡ ʬʠʟʠʢʘʣʴʥʘʷ ʢʘʨʪʠʥʘ ʚ ʣʝʛʢʠʭ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʦʢʘʣʴʥʳʤʠ ʥʝʯʝʪʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ: ʞʝʩʪʢʦʝ ʜʳʭʘʥʠʝ, ʝʜʠʥʠʯʥʳʝ 

ʚʣʘʞʥʳʝ ʠ ʩʫʭʠʝ ʭʨʠʧʳ (84,9%). ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʦʯʘʛʠ 

(72,6%), ʨʝʞʝ ʦʯʘʛʦʚʳʝ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (22,8%).  

ʊʝʯʝʥʠʝ ʧʥʝʚʤʦʥʠʠ ʦʩʣʦʞʥʷʣʦʩʴ ʩʠʤʧʪʦʤʘʤʠ ʪʦʢʩʠʢʦʟʘ 2 ʩʪʝʧʝʥʠ (3,15%), 

ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 2 ʩʪʝʧʝʥʠ (29,82%). ʊʷʞʝʣʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʚʠʜʝ 

ʥʝʡʨʦʪʦʢʩʠʢʦʟʘ, ʆʇʅ ʠ ɼɺʉ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʤʳ ʥʝ ʥʘʙʣʶʜʘʣʠ.  

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ʧʥʝʚʤʦʥʠʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʝ ʚʳʨʘʞʝʥʥʘʷ ʨʝʘʢʮʠʷ ʢʨʦʚʠ ʥʘ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʥʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʢʨʝʘʪʠʥʘʥʘ ʢʨʦʚʠ, 

ʦʪʩʫʪʩʪʚʫʶʪ ʟʥʘʯʠʤʳʝ ʵʣʝʢʪʨʦʣʠʪʥʳʝ ʥʘʨʫʰʝʥʠʷ.  

ʆʮʝʥʠʚʘʷ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʧʥʝʚʤʦʥʠʠ, 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʝʪʝʡ ʩ 3, 4, 5 ʛʨʫʧʧ ʟʜʦʨʦʚʴʷ, ʧʨʠʯʝʤ ʩʨʝʜʠ ʜʝʪʝʡ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ (ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ) ʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʪʴʤʠ 

ʧʝʨʝʥʝʩʰʠʤʠ ʪʷʞʝʣʫʶ ʧʥʝʚʤʦʥʠʶ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ, ʧʨʝʦʙʣʘʜʘʣʠ ʜʝʪʠ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ (10), ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ (8), ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʦʪʢʣʦʥʝʥʠʷʤʠ, ʩ ʯʘʩʪʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ, 

ʫʛʨʦʞʘʝʤʳʝ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ (12). 

ʋ ʜʝʪʝʡ ʩ ʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʝʡ ʧʨʝʦʙʣʘʜʘʣʠ ʯʝʪʢʠʝ ʣʦʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠ ̫ʬʠʟʠʢʘʣʴʥʦʡ 

ʢʘʨʪʠʥʳ ʣʝʛʢʠʭ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʪʴʤʠ ʧʝʨʝʥʝʩʰʠʤʠ ʥʝʪʷʞʝʣʫʶ ʧʥʝʚʤʦʥʠʶ (ʈ <0,005), ʋ 

ʜʝʪʝʡ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ ʧʥʝʚʤʦʥʠʠ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʥʘʙʣʶʜʘʣʠʩʴ ʯʝʪʢʦʝ 

ʧʨʠʪʫʧʣʝʥʠʝ ʣʝʛʦʯʥʦʛʦ ʟʚʫʢʘ, ʚʣʘʞʥʳʝ ʭʨʠʧʳ ʠ ʢʨʝʧʠʪʘʮʠʷ (94,4% ʧʨʦʪʠʚ 47,25% ʈ<0,05). 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʦʙʰʠʨʥʦʩʪʴ ʧʦʨʘʞʝʥʠʡ ʣʝʛʢʠʭ ʧʨʠ ʧʥʝʚʤʦʥʠʠ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʚ (ʜʦʣʝʚʘʷ 

ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʘʷ ʜʚʫʩʪʦʨʦʥʥʷʷ ʧʥʝʚʤʦʥʠʷ (83,3% ʧʨʦʪʠʚ 52,7%). 

ʅʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʪʝʯʝʥʠʷ ʧʥʝʚʤʦʥʠʠ ʦʩʣʦʞʥʷʣʦʩʴ ʩʠʥʜʨʦʤʦʤ ʪʦʢʩʠʢʦʟʘ 3 

ʩʪʝʧʝʥʠ (77,7%), ɼʅ 3 ʩʪʝʧʝʥʠ (63,88%), ʪʷʞʝʩʪʴ ʧʥʝʚʤʦʥʠʠ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʪʝʯʝʥʠʝʤ 

ʦʙʦʩʨʥʦʚʳʚʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʦʢʩʠʢʦʟʘ 2 ʩʪʝʧʝʥʠ (85,7%).  

ʉʤʝʨʪʥʦʩʪʴ ʫ ʜʝʪʝʡ ʩ ʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʝʡ ʙʳʣʘ ʚʳʟʚʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ɼɺʉ 

(55,5%), ʥʝʡʨʦʪʦʢʩʠʢʦʟʦʤ (22,2%) ʠ ʨʝʞʝ ʆʇʅ (66,0%). 

ʊʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʧʥʝʚʤʦʥʠʠ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʚʳʨʘʞʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ʢʣʠʥʠʯʝʩʢʦʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ: ʚʳʩʦʢʠʝ ʣʝʡʢʦʮʠʪʳ, ʪʷʞʝʣʘʷ ʘʥʝʤʠʷ, 

ʛʠʧʦʧʨʦʪʝʠʥʝʤʠʷ, ʛʠʧʦʢʘʣʠʝʤʠʷ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʧʥʝʚʤʦʥʠʠ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʨʝʘʪʠʥʠʥʘ ʢʨʦʚʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ 

ʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʠ (5,55% ʧʨʦʪʠʚ 1,09%) (ʊʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʉʀʅɼʈʆʄʆɺ ʀ ʉʀʄʇʊʆʄʆɺ  

ʇʈʀ ʈɸɿʃʀʏʅʆʁ ʊʗɾɽʉʊʀ ʇʅɽɺʄʆʅʀʀ ʋ ɼɽʊɽʁ ʈɸʅʅɽɻʆ ɺʆɿʈɸʉʊɸ 
 

ʉʠʥʜʨʦʤʳ, ʩʠʤʧʪʦʤʳ ʊʷʞʝʣʘʷ 

ʧʥʝʚʤʦʥʠʷ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʠʩʭʦʜʦʤ (36) 

ʊʷʞʝʣʘʷ 

ʧʥʝʚʤʦʥʠʷ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳ

ʤ ʠʩʭʦʜʦʤ (91) 

ʅʝ ʪʷʞʝʣʘʷ 

ʧʥʝʚʤʦʥʠʷ 

(285) 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ɼʦʣʝʚʘʷ, ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʘʷ, ʜʚʫʩʪʦʨʦʥʥʷʷ 

ʦʯʘʛʦʚʘʷ 

30 (83,3) 48 (52,7) 13 (4,5) 

P (1,2)ī3 

<0,001 
P1ï2 <0,05 

ʉʝʛʤʝʥʪʘʨʥʘʷ, ʦʯʘʛʦʚʘʷ ʩʣʠʚʥʘʷ, ʦʯʘʛʦʚʘʷ 

ʦʜʥʦʩʪʦʨʦʥʥʷʷ 

6 (16,6) 24 (26,3) 65 (22,8) 

P (1,2)ī3 >0,05 P1ï2<0,05 

ɽʜʠʥʠʯʥʳʝ ʦʯʘʛʠ - 19 (20,8) 207 (72,6) 

ʆʩʣʦʞʥʝʥʠʷ: ʜʝʩʪʨʫʢʮʠʷ, ʧʣʝʚʨʠʪ, ʠ ʜʨ. 28 (72,7) 2 (2,19) - 

P 1ï2 <0,001 

ʌʠʟʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʃʦʢʘʣʴʥʳʝ ʯʝʪʢʠʝ ʧʨʠʟʥʘʢʠ: ʧʨʠʪʫʧʣʝʥʠʝ, 

ʞʝʩʪʢʦʝ ʠʣʠ ʙʨʦʥʭʠʘʣʴʥʦʝ ʜʳʭʘʥʠʝ, 

ʚʣʘʞʥʳʝ ʭʨʠʧʳ, ʢʨʝʧʠʪʘʠʷ 

34 (94,4) 43 (47,25) 43 (15,08) 

P (1,2)-3 <0,001 P1ï2 <0,05 

ʃʦʢʘʣʴʥʳʝ ʥʝʯʝʪʢʠʝ: ʪʠʤʧʘʥʠʪ, ʞʝʩʪʢʦʝ 

ʜʳʭʘʥʠʝ, ʭʨʠʧʳ ʩʫʭʠʝ ʠ ʚʣʘʞʥʳʝ 

2 (5,6) 48 (52,74) 242 (84,9) 

P 1ï3 <0,001 P 1ï2 <0,001 

ʉʠʥʜʨʦʤ ʪʦʢʩʠʢʦʟʘ  

3 

28 (77,7) 10 (10,98) - 

P1-2 <0,001 

2 8 (22,2) 78 (85,7) 9 (3,15)) 

P (1,2) -3 <0,001 P 1ï2 <0,005 

1 - 3 (3,29) 276 (96,84) 

P2-3 <0,001 

ʉʠʥʜʨʦʤ ɼʅ 1 - - 85 (29,82) 

ɼʅ2 13 (36,11) 34 (37,36) 200 (70,17) 

P (1,2) -3 P <0,05 P 1ï2 >0,05 

ɼʅ3 23 (63,88) 57 (62,63) - 

P 1ï2 >0,05 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ 

ʂʨʝʘʪʠʥʠʥ>0,100 ʤʤʦʣʴ/ʣ 2 (5,55) 1 (1,09) - 

P 1ï2 <0,05 

ʂʨʝʘʪʠʥʠʥ 0,100ï0,060 ʤʤʦʣʴ/ʣ 16 (44,4) 43 (47,25) 75 (26,31) 

P (1,2) -3 <0,05 P 1ï2 >0,05 

ʂʨʝʘʪʠʥʠʥ ʚ ʥʦʨʤʝ 18 (50,0) 47 (51,64) 210 (73,68) 

P (1,2) -3 <0,05 P 1ï2 >0,05 

ʃʝʡʢʦʮʠʪʦʟ ʙʦʣʝʝ 20 ʪʳʩ 12 (33,3) 20 (21,97) - 

P 1ï2 >0,05 

ʃʝʡʢʦʮʠʪʦʟ 10ï20 ʪʳʩ 22 (61,11)  58 (63,7) 9 (3,15) 

P (1,2) -3 P 

<0,001 
P 1ï2 >0,05 

ʃʝʡʢʦʮʠʪʳ ʜʦ 10 ʪʳʩ 2 (5,5) 13 (14,28) 276 (96,84) 

P (1,2) -3 <0,001 P 1ï2 <0,05 

ɸʥʝʤʠʷ ʪʷʞʝʣʘʷ 10 (27,7) 21 (23,07) - 

P 1ï2 >0,05 
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ʉʠʥʜʨʦʤʳ, ʩʠʤʧʪʦʤʳ ʊʷʞʝʣʘʷ 

ʧʥʝʚʤʦʥʠʷ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʠʩʭʦʜʦʤ (36) 

ʊʷʞʝʣʘʷ 

ʧʥʝʚʤʦʥʠʷ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳ

ʤ ʠʩʭʦʜʦʤ (91) 

ʅʝ ʪʷʞʝʣʘʷ 

ʧʥʝʚʤʦʥʠʷ 

(285) 

ɸʥʝʤʠʷ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ 14 (38,8) 41 (45,05) 118 (41,4) 

P (1,2) ï 3 >0,05 P 1ï2 >0,05 

ɸʥʝʤʠʷ ʣʝʛʢʘʷ (ʦʪʩʫʪʩʪʚʫʝʪ) 12 (33,3) 29 (31,86) 167 (58,59) 

P (1,2) ï 3 <0,05 P 1ï2 >0,05 

ɻʠʧʦʧʨʦʪʝʠʥʝʤʠʷ 50 ʛ/ʣ ʠ ʤʝʥʝʝ 12 (33,3) 30 (32,96) 3 (1,05) 

P (1,2) -3 <0,001 P 1ï2 >0,05 

ɻʠʧʦʧʨʦʪʝʠʥʝʤʠʷ 51ï58 ʛ/ʣ 22 (61,1) 56 (61,53) 56 (19,64) 

P (1,2) ï 3 <0,05 P 1ï2 >0,05 

ʅʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ 2 (5,5) 5 (5,4) 226(79,29) 

P (1,2) -3 <0,001 P 1ï2 >0,05 

ɻʠʧʦʢʘʣʠʝʤʠʷ ʤʝʥʝʝ 3 ʤʤʦʣʴ/ʣ 3 (8,33) 3 (3,29) - 

P 1ï2 <0,05 

ɻʠʧʦʢʘʣʠʝʤʠʷ 3,00ï4,14 ʤʤʦʣʴ/ʣ 18 (50,0) 49 (53,8) 26 (9,12) 

P (1,2) -3 <0,001 P 1ï2 >0,05 

ʅʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʢʨʦʚʠ 15 (41,66) 39 (42,85) 259 (90,87) 

P (1,2) ï 3 <0,05 P 1ï2 >0,05 

ɼɺʉ 20 (55,5) 47 (51,64) - 

P 1ï2 >0,05 

ʆʇʅ 2 (5,5) 1 (1,09) - 

P 1ï2 <0,05 

ʅʝʡʨʦʪʦʢʩʠʢʦʟ 8 (22,2) 18 (19,78) - 

P 1ï2 >0,05 

ʀʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ 

1 ʛʨʫʧʧʘ - - 166 (58,24) 

2 ʛʨʫʧʧʘ ɸ 2 (5,55) 12 (13,18) 53 (18,59) 

P 1-3<0,05 

P2-3 >0.05 
P 1ï2 <0,05 

2 ʛʨʫʧʧʘ ɹ 4 (11,11) 18 (19,78) 38 (13,33) 

P (1,2)-3 >0.05 P 1ï2 >0,05 

3 ʛʨʫʧʧʘ  5 (13,88) 22 (24,17) 28 (9,82) 

P (1,2)-3 <0.05 P 1ï2 <0,05 

4 ʛʨʫʧʧʘ 16 (44,44) 30 (32,96) - 

P 1ï2 >0,05 

5 ʛʨʫʧʧʘ 9 (25,0) 9 (9,89) - 

P 1ï2 <0,05 

 

ʊʷʞʝʣʘʷ ʧʥʝʚʤʦʥʠʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ ʢʣʠʥʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʷʞʝʣʦʡ 

ʧʥʝʚʤʦʥʠʠ ʩ ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʠʥʘʤʠʢʦʡ ʪʝʯʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʥʘʨʘʩʪʘʥʠʝʤ ʩʠʤʧʪʦʤʦʚ ʪʦʢʩʠʢʦʟʘ 3 ʩʪʝʧʝʥʠ (25,0%), ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 3 ʩʪʝʧʝʥʠ (66,6%) ʠ ʧʦʣʠʦʨʛʘʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʪʦʛʜʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ 

ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʩʠʥʜʨʦʤʘ ʤʘʣʦ ʦʪʣʠʯʘʣʠʩʴ. ʋ 28 (77,7%) ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʦʩʣʦʞʥʝʥʠʷ 

(ʘʪʝʣʝʢʪʘʟʳ, ʧʥʝʚʤʦʪʦʨʘʢʩ, ʧʣʝʚʨʠʪ, ʣʝʛʦʯʥʘʷ ʜʝʩʪʨʫʢʮʠʷ).  

ʉʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ ʚ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ ʚ ʜʠʥʘʤʠʢʝ 

ʦʢʘʟʳʚʘʶʪ ʚʥʝʣʝʛʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 
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ʧʦʢʘʟʘʪʝʣʝʡ. ʍʦʪʷ ʵʪʠ ʢʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ, ʦʥʠ 

ʧʦʤʦʛʘʶʪ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʛʣʫʙʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʥʘʤʠʢʝ. ʀʟ 

ʥʠʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ (ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, 

ʉʆʕ, ʛʝʤʦʛʣʦʙʠʥ). 

ɺʳʚʦʜʳ: 

ʆʮʝʥʢʘ ʪʷʞʝʩʪʠ ʧʥʝʚʤʦʥʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʧʥʝʚʤʦʥʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʨʘʩʪʘʥʠʷ ʩʠʤʧʪʦʤʦʚ ʪʦʢʩʠʢʦʟʘ 3 ʩʪʝʧʝʥʠ, ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 3 ʩʪʝʧʝʥʠ ʠ ʧʦʣʠʦʨʛʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ʅʘ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʜʚʘ ʩʣʫʯʘʷ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʫ ʜʝʪʝʡ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ 

ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʆʪʜʝʣʝʥʠʝ ʢʘʨʜʠʦʣʦʛʠʠ ʠ ʨʝʚʤʘʪʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ 

2021 ʛʦʜʫ. ɸʨʪʝʨʠʠʪ ʊʘʢʘʷʩʫ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʪʨʫʢʪʫʨʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʫ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʧʦʩʪʢʦʚʠʜʥʦʛʦ 

ʩʠʥʜʨʦʤʘ. 

 

Abstract. A description of two cases of the Takayasuôs arteritis in children, who were under 

our observation, enrolled in the Department of Cardiology and Rheumatology of the National 

Center Maternity and Childhood Protection during the pandemic period of the new coronavirus 

infection in 2021 were presented. The Takayasuôs arteritis should be included in the structure of 

the differential diagnosis in children and adolescents with clinical manifestations characteristic of 

post-COVID syndrome. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʪʝʨʠʠʪ ʊʘʢʘʷʩʫ, ʧʦʩʪʢʦʚʠʜʥʳʡ ʩʠʥʜʨʦʤ, ʜʝʪʠ, ʥʦʚʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ, COVID-19.  

 

Keywords: Takayasuôs arteritis, post-COVID syndrome, children, new coronavirus infection, 

COVID-19. 
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ɺʚʝʜʝʥʠʝ 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ (ʘʨʪʝʨʠʠʪ ʊʘʢʘʷʩʫ) ð ʭʨʦʥʠʯʝʩʢʦʝ, ʨʝʮʠʜʠʚʠʨʫʶʱʝʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʘʦʨʪʳ ʠ ʝʝ ʦʩʥʦʚʥʳʭ ʚʝʪʚʝʡ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʛʨʫʧʧʝ ʩʠʩʪʝʤʥʳʭ ʚʘʩʢʫʣʠʪʦʚ. ɸʨʪʝʨʠʠʪ ʊʘʢʘʷʩʫ ʯʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʘʝʪ 

ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 15ï30 ʣʝʪ, ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚʦ ʚʩʝʭ ʵʪʥʠʯʝʩʢʠʭ 

ʛʨʫʧʧʘʭ. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʞʝʥʩʢʠʤ ʠ ʤʫʞʩʢʠʤ ʧʦʣʦʤ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʠʪʦʤ 

ʊʘʢʘʷʩʫ ʢʦʣʝʙʣʝʪʩʷ, ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʦʪ 1,2:1 ð ʚ ʀʟʨʘʠʣʝ ʜʦ 6,9:1 ð ʚ ʄʝʢʩʠʢʝ ʠ 8:1 ð ʚ 

ʗʧʦʥʠʠ.  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʠʪʦʤ ʊʘʢʘʷʩʫ ʩʦʩʪʘʚʣʷʝʪ 0,8ï2,6:1 000 000 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʛʠʦʥʘ ʧʨʦʞʠʚʘʥʠʷ ʠ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʘʟʠʘʪʩʢʦʡ ɻ ʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʠʪʦʤ ʊʘʢʘʷʩʫ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ. ʋ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʘʨʪʝʨʠʠʪ 

ʊʘʢʘʷʩʫ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʯʘʩʪʦʪʝ ʧʦʩʣʝ ʪʘʢʠʭ ʚʘʩʢʫʣʠʪʦʚ, ʢʘʢ ʙʦʣʝʟʥʴ ʐʝʥʣʝʡʥʘ-

ɻʝʥʦʭʘ ʠ ʙʦʣʝʟʥʴ ʂʘʚʘʩʘʢʠ, ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʯʠʥ ʨʝʥʦʚʘʩʢʫʣʷʨʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ.  

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʠʪʦʤ ʊʘʢʘʷʩʫ ʫʣʫʯʰʠʣʩʷ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʇʷʪʠʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠ ʘʨʪʝʨʠʠʪʝ ʊʘʢʘʷʩʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʨʘʟʥʳʤ 

ʜʘʥʥʳʤ 70ï93% [5, 6]. 

ɸʨʪʝʨʠʠʪ ʊʘʢʘʷʩʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʨʘʥʫʣʝʤʘʪʦʟʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʘʦʨʪʳ ʠ ʝʝ ʦʩʥʦʚʥʳʭ 

ʚʝʪʚʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʝʥʦʟʫ, ʪʨʦʤʙʦʟʫ ʠ ʘʥʝʚʨʠʟʤʘʤ, ʧʦʨʘʞʝʥʠʝ ʥʦʩʠʪ ʩʝʛʤʝʥʪʘʨʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʤʦʥʦʥʫʢʣʝʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ 

ʥʘʨʫʞʥʦʛʦ (ʘʜʚʝʥʪʠʮʠʘʣʴʥʦʛʦ) ʩʣʦʷ ʘʨʪʝʨʠʠ. ʈʘʟʚʠʪʠʝ ʬʠʙʨʦʟʘ ʠ ʫʪʦʣʱʝʥʠʝ ʠʥʪʠʤʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʞʝʥʠʶ ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʘ. ʂ ʫʪʦʣʱʝʥʠʶ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʧʨʠʚʦʜʠʪ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ. 

ʉʪʝʥʦʟʳ ʩʦʩʫʜʦʚ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʙʦʣʝʟʥʴʶ ʊʘʢʘʷʩʫ ʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ 90% ʩʣʫʯʘʝʚ, ʫ 45% ʧʘʮʠʝʥʪʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʘʥʝʚʨʠʟʤʳ. ʊʨʦʤʙʦʟʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʷ ʵʥʜʦʪʝʣʠʷ ʠ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʷ. ɸʨʪʝʨʠʘʣʴʥʳʝ 

ʩʝʛʤʝʥʪʘʨʥʳʝ ʩʪʝʥʦʟʳ ʧʨʠʚʦʜʷʪ ʢ ʩʠʤʧʪʦʤʘʤ ʠʰʝʤʠʠ.  

ʍʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʠ ʘʨʪʝʨʠʠʪʝ ʊʘʢʘʷʩʫ ʠʤʝʝʪ ʤʝʩʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʩʪʝʥʦʟʘ ʘʦʨʪʳ, ʤʠʦʢʘʨʜʠʪʘ. ʇʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʚʘʩʢʫʣʠʪʘ ʩʯʠʪʘʶʪ ʘʢʪʠʚʘʮʠʶ ʊ-ʭʝʣʧʝʨʦʚ ʘʥʪʠʛʝʥʘʤʠ, ʦʩʘʞʜʝʥʥʳʤʠ ʚ 

ʩʪʝʥʢʘʭ ʩʦʩʫʜʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʮʠʪʦʢʠʥʦʚ, ʭʝʤʦʪʘʢʩʠʩʦʤ ʤʦʥʦʮʠʪʦʚ, 

ʦʧʦʩʨʝʜʫʶʱʠʭ ʧʦʚʨʝʞʜʝʥʠʝ ʵʥʜʦʪʝʣʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʥʫʣʝʤʳ ʚ ʩʪʝʥʢʝ ʩʦʩʫʜʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʘʫʪʦʠʤʤʫʥʥʦʡ ʧʨʠʨʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʠʪʦʤ ʊʘʢʘʷʩʫ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʘʥʪʠʘʦʨʪʘʣʴʥʳʭ ʠ ʘʥʪʠʵʥʜʦʪʝʣʠʘʣʴʥʳʭ 

ʘʥʪʠʪʝʣ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʠʪʦʤ ʊʘʢʘʷʩʫ ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʬʘʢʪʦʨʘ 

ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ, ʠʥʪʝʨʣʝʡʢʠʥʘ-6.  

ʉʠʤʧʪʦʤʳ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʥʝʩʧʝʮʠʬʠʯʥʳ, ʫ ʧʘʮʠʝʥʪʦʚ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ 

ʣʠʭʦʨʘʜʢʘ, ʥʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ, ʫʩʪʘʣʦʩʪʴ, ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʪʝʣʘ, ʤʠʘʣʛʠʠ, ʘʨʪʨʘʣʛʠʠ, ʘʨʪʨʠʪ, 

ʩʳʧʴ (ʵʨʠʪʝʤʘ, ʛʘʥʛʨʝʥʦʟʥʘʷ ʧʠʦʜʝʨʤʠʷ), ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʦʙʤʦʨʦʢʠ, 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʭʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʩʪʝʥʦʢʘʨʜʠʷ. ʉʠʤʧʪʦʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʰʝʤʠʝʡ, ʚʢʣʶʯʘʶʪ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʪʨʘʥʟʠʪʦʨʥʳʝ ʠʰʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ, 

ʥʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷ, ʙʦʣʴ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʦʥʥʫʶ ʘʨʪʝʨʠʶ (ʢʘʨʦʪʠʜʠʥʠʷ), ʧʝʨʝʤʝʞʘʶʱʫʶ 

ʭʨʦʤʦʪʫ. ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʦʩʤʦʪʨʝ ʚʳʷʚʣʷʝʪʩʷ ʨʘʟʥʠʮʘ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʚʝʨʭʥʠʭ 
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ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʙʦʣʝʝ 30 ʤʤ ʨʪ. ʩʪ., ʘʩʠʤʤʝʪʨʠʷ ʧʫʣʴʩʘ, ʦʩʣʘʙʣʝʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʧʫʣʴʩʘʮʠʠ, ʰʫʤ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʩʦʩʫʜʦʚ.  

ɸʨʪʝʨʠʠʪ ʊʘʢʘʷʩʫ ʥʝ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʨʢʝʨʦʚ. ɺ ʦʙʱʝʤ ʘʥʘʣʠʟʝ 

ʢʨʦʚʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʥʦʨʤʦʭʨʦʤʥʘʷ, ʥʦʨʤʦʮʠʪʘʨʥʘʷ ʘʥʝʤʠʷ, ʣʝʡʢʦʮʠʪʦʟ, 

ʪʨʦʤʙʦʮʠʪʦʟ, ʫʩʢʦʨʝʥʥʘʷ ʉʆʕ. ɺ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʨʘʥʩʘʤʠʥʘʟ, ʙʝʣʢʦʚ ʦʩʪʨʦʡ ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ, ʬʘʢʪʦʨʘ 

ɺʠʣʣʝʙʨʘʥʜʘ, ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʬʘʢʪʦʨʘ, IgA, IgM, IgG, ʤʦʛʫʪ ʚʳʷʚʣʷʪʴʩʷ ʘʥʪʠʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ, ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʷ. ɸʥʪʠʥʫʢʣʝʘʨʥʳʝ ʠ ʘʥʪʠʥʝʡʪʨʦʬʠʣʴʥʳʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʘʥʪʠʪʝʣʘ ʧʨʠ ʘʨʪʝʨʠʠʪʝ ʊʘʢʘʷʩʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ [7-10].  

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʫ ʜʝʪʝʡ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʩʪʘʨʰʝ 10 ʣʝʪ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʫ ʜʝʪʝʡ ̫ ʚʣʷʶʪʩʷ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ, ʛʦʣʦʚʥʘʷ ʙʦʣʴ, ʣʠʭʦʨʘʜʢʘ, ʧʦʪʝʨʷ ʤʘʩʩʳ ʪʝʣʘ. ɹʦʣʠ ʚ ʞʠʚʦʪʝ ʠ ʨʚʦʪʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʜʝʪʝʡ ʩ ʘʨʪʝʨʠʠʪʦʤ ʊʘʢʘʷʩʫ ʥʝ ʯʘʩʪʦ, ʨʝʜʢʦ ʠʤʝʶʪ ʤʝʩʪʦ ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʦʞʝ ʠ 

ʛʣʘʟʥʦʤ ʜʥʝ. ɺ ʩʠʣʫ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʦʪʩʫʪʩʪʚʠʷ ʩʧʝʮʠʬʠʯʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʨʢʝʨʦʚ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʝʨʚʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʫ ʜʝʪʝʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 19 ʤʝʩʷʮʝʚ. ɼʠʘʛʥʦʟ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ 

ʚʘʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʠ ʥʘʯʘʪʴ ʣʝʯʝʥʠʝ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʘʟʚʠʪʠʷ ʩʪʝʥʦʟʦʚ, 

ʘʥʝʚʨʠʟʤ, ʪʨʦʤʙʦʟʦʚ ʚ ʩʦʩʫʜʘʭ, ʠʰʝʤʠʠ ʦʨʛʘʥʦʚ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ [1-3, 4].  

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʜʚʫʭ ʩʣʫʯʘʝʚ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʫ ʜʝʪʝʡ, ʥʘʭʦʜʠʚʰʠʭʩʷ 

ʧʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʪʜʝʣʝʥʠʠ ʢʘʨʜʠʦʣʦʛʠʠ ʠ ʨʝʚʤʘʪʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʎʝʥʪʨʘ 

ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ 2021 ʛ. 

 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʫ ʨʝʙʝʥʢʘ 8 ʣʝʪ ʚ ʧʦʩʪʢʦʚʠʜʥʦʤ ʧʝʨʠʦʜʝ 

ʄʘʣʴʯʠʢ ʀ. ɸ., 2013 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʩ 25.08.21 ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʘʝʪ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʠ ʢʘʨʜʠʦʨʝʚʤʘʪʦʣʦʛʠʠ ʩ ʜʠʘʛʥʦʟʦʤ: ʧʦʩʪʢʦʚʠʜʥʳʡ ʩʠʥʜʨʦʤ. 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ V ʪʠʧ ʩ ʧʦʨʘʞʝʥʠʝʤ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, ʧʝʨʚʠʯʥʦ-

ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ, ʘʢʪʠʚʥʘʷ ʬʘʟʘ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ.  

ʈʝʙʝʥʦʢ ʙʳʣ ʚ ʢʦʥʪʘʢʪʝ ʩ ʙʦʣʴʥʳʤʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʧʝʨʝʥʝʩ ʣʝʛʢʫʶ ʬʦʨʤʫ 

COVID-19 ʚ ʠʶʥʝ 2021 ʛʦʜʘ. ʉ 14 08.2021 ʦʪʤʝʯʘʣʘʩʴ ʫʤʝʨʝʥʥʘʷ ʩʣʘʙʦʩʪʴ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ 

ʦʙʤʦʨʦʢʠ, ʦʜʳʰʢʘ, ʫʯʘʱʝʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ.  

ʇʦ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚ ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʨʘʧʠʠ 24.08.21. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʪʷʞʝʣʦʝ. ʉʦʟʥʘʥʠʝ ʩʦʤʥʦʣʝʥʪʥʦʝ, ʧʦ 

ʐʂɻ 15 ʙʘʣʣʦʚ. ʅʘ ʦʩʤʦʪʨ ʠ ʤʘʥʠʧʫʣʷʮʠʠ ʨʝʘʛʠʨʦʚʘʣ ʥʝʛʘʪʠʚʥʦ, ʙʝʩʧʦʢʦʡʥʳʡ, ʚʷʣʳʡ, 

ʚʟʛʣʷʜ ʬʠʢʩʠʨʫʝʪ, S=D, ʬʦʪʦʨʝʘʢʮʠʷ ʩʦʭʨʘʥʷʣʘʩʴ. ʄʳʰʝʯʥʳʡ ʪʦʥʫʩ ʩʥʠʞʝʥ. ʈʠʛʠʜʥʦʩʪʴ 

ʤʳʰʮ ʟʘʪʳʣʢʘ ʦʪʩʫʪʩʪʚʫʝʪ. ɻʣʦʪʦʯʥʳʡ ʠ ʢʘʰʣʝʚʦʡ ʨʝʬʣʝʢʩʳ ʩʦʭʨʘʥʷʣʠʩʴ.  

ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ ʙʣʝʜʥʳʝ, ʩʚʦʙʦʜʥʳʝ ʦʪ ʩʳʧʠ, ʢʦʥʝʯʥʦʩʪʠ ʧʨʦʭʣʘʜʥʳʝ ʥʘ ʦʱʫʧʴ, 

ʦʪʝʢʦʚ ʥʝʪ. ɺʠʜʠʤʳʝ ʩʣʠʟʠʩʪʳʝ ʙʣʝʜʥʳʝ, ʯʠʩʪʳʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 37,2 ÁC. ʂʦʞʥʘʷ ʩʢʣʘʜʢʘ 

ʨʘʩʧʨʘʚʣʷʝʪʩʷ ʥʝʤʝʜʣʝʥʥʦ. ʗʟʳʢ ʩʫʭʦʡ, ʦʙʣʦʞʝʥ ʙʝʣʳʤ ʥʘʣʝʪʦʤ. ʇʴʝʪ ʞʠʜʢʦʩʪʴ ʩ 

ʞʘʜʥʦʩʪʴʶ.  

ʇʦʜʢʦʞʥʦ-ʞʠʨʦʚʘʷ ʢʣʝʪʯʘʪʢʘ ʠʩʪʦʥʯʝʥʘ ʨʘʚʥʦʤʝʨʥʦ. ɺʝʩ 19 ʢʛ (ʧʨʠ ʜʦʣʞʥʦʤ 25ï28 ʢʛ). 

ɼʳʭʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ, ʫʯʘʱʝʥʥʦʝ, ʏɼ 40 ʚ ʤʠʥʫʪʫ. ʇʨʠ ʜʳʭʘʥʠʠ 

ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʩʘʪʫʨʘʮʠʷ 93% ʠ ʙʦʣʝʝ. ɸʫʩʢʫʣʴʪʘʪʠʚʥʦ ʚ ʣʝʛʢʠʭ ʜʳʭʘʥʠʝ ʞʝʩʪʢʦʝ, 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʩʝʤ ʧʦʣʷʤ, ʭʨʠʧʦʚ ʥʝʪ.  
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ʊʦʥʳ ʩʝʨʜʮʘ ʧʨʠʛʣʫʰʝʥʳ, ʨʠʪʤ ʧʨʘʚʠʣʴʥʳʡ. ʊʘʭʠʢʘʨʜʠʷ, ʏʉʉ 140ï150 ʚ ʤʠʥʫʪʫ. 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʧʫʣʴʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚʨʝʤʷ 

ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ (ɺʂʅ) 2 ʩʝʢ., ɸɼ 140/100 ʤʤ ʨʪ. ʩʪ.  

ɾʠʚʦʪ ʦʙʳʯʥʦʡ ʬʦʨʤʳ, ʤʷʛʢʠʡ ʙʝʟʙʦʣʝʟʥʝʥʥʳʡ. ʇʝʯʝʥʴ ʫʚʝʣʠʯʝʥʘ ʥʘ 2 ʩʤ, ʵʣʘʩʪʠʯʥʘʷ. 

ɼʠʫʨʝʟ 2100 ʤʣ.  

ʃʘʙʦʨʘʪʦʨʥʦ: ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʫʤʝʨʝʥʥʘʷ ʘʥʝʤʠʷ, ʥʝʡʪʨʦʬʠʣʝʟ, ʚ ʦʙʱʝʤ 

ʘʥʘʣʠʟʝ ʤʦʯʠ ʦʪʩʫʪʩʪʚʠʝ ʢʝʪʦʥʦʚ ʠ ʛʣʶʢʦʟʳ, ʙʝʣʦʢ 1,16 ʛ/ʣ, ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ 

ʛʠʧʦʧʨʦʪʝʠʥʝʤʠʷ (ʦʙʱʠʡ ʙʝʣʦʢ 54 ʛ/ʣ), ʤʦʯʝʚʠʥʘ 9,92 ʤʤʦʣʴ/ʣ, ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ 40,41 

ʤʤʦʣʴ/ʣ, ʧʨʷʤʦʡ 15,20 ʤʤʦʣʴ/ʣ, ʥʝʧʨʷʤʦʡ 25,21 ʤʤʦʣʴ/ʣ, ɸʉʊ 38,41 ɽʜ./ʣ, ɸʃʊ 1,15 ɽʜ./ʣ, 

ʧʨʦʢʘʣʴʮʠʪʦʥʠʥ 0,33 ʥʛ/ʤʣ. ʉʘʭʘʨ 1,6 ʤʤʦʣʴ/ʣ. Ig G SARS CoV 2,0ï9,8.  

ʅʘ ʚʪʦʨʦʡ ʜʝʥʴ ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʚ ʦʪʜʝʣʝʥʠʝ ʢʘʨʜʠʦʨʝʚʤʘʪʦʣʦʛʠʠ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʫʪʦʯʥʝʥʠʷ ʜʠʘʛʥʦʟʘ ʠ ʣʝʯʝʥʠʷ. 

ʆʪʤʝʯʘʣʠʩʴ ʫʤʝʨʝʥʥʘʷ ʩʣʘʙʦʩʪʴ, ʙʳʩʪʨʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʦʜʳʰʢʘ ʚ ʧʦʢʦʝ, ʫʯʘʱʝʥʥʦʝ 

ʩʝʨʜʮʝʙʠʝʥʠʝ. ɺʳʨʘʞʝʥʥʘʷ ʙʣʝʜʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʆʩʣʘʙʣʝʥʠʝ ʧʫʣʴʩʘʮʠʠ ʚ ʧʨʘʚʦʡ 

ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ ʠ ʘʨʪʝʨʠʠ ʪʳʣʘ ʩʪʦʧʳ ʩʧʨʘʚʘ. ʅʘʙʫʭʘʥʠʝ ʰʝʡʥʳʭ ʚʝʥ ʠ ʧʫʣʴʩʘʮʠʷ 

ʩʦʩʫʜʦʚ ʰʝʠ. ɸʫʩʢʫʣʴʪʘʪʠʚʥʦ ʰʫʤʳ ʥʘʜ ʩʦʥʥʳʤʠ, ʧʦʯʝʯʥʳʤʠ ʘʨʪʝʨʠʷʤʠ, ʙʨʶʰʥʦʡ ʘʦʨʪʦʡ. 

ʊʦʥʳ ʩʝʨʜʮʘ ʧʨʠʛʣʫʰʝʥʳ, ʨʠʪʤʠʯʥʳʝ, ɸɼ 140/95 ʤʤ. ʨʪ. ʩʪ., ʏɼ 40 ʚ ʤʠʥʫʪʫ.  

17.09.21 ʫ ʨʝʙʝʥʢʘ ʧʦʷʚʠʣʠʩʴ ʚʳʨʘʞʝʥʥʳʝ ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ, ʨʝʙʝʥʦʢ ʩʪʘʣ 

ʙʝʩʧʦʢʦʡʥʳʤ, ɸɼ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 210/100 ʤʤ. ʨʪ. ʩʪ. ʏʉʉ 160 ʚ ʤʠʥʫʪʫ, ʥʘ ʕʂɻ: ʧʨʠʟʥʘʢʠ 

ʚʳʨʘʞʝʥʥʦʡ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ (ʚʳʷʚʣʝʥʳ ʜʝʧʨʝʩʩʠʷ ST ʚ V4, V5-V6 ʥʘ 4 ʤʤ, I, II, ʵʣʝʚʘʮʠʷ). 

ʊʨʦʧʦʥʠʥ 1 ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ʇʦʜʢʣʶʯʝʥ ʫʚʣʘʞʥʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʩʫʙʣʠʥʛʚʘʣʴʥʦ 12,5 ʤʛ ʢʘʧʪʦʧʨʠʣʘ, ʥʠʪʨʦʛʣʠʮʝʨʠʥ 

ˉ3 ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʙʳʣ ʢʫʧʠʨʦʚʘʥ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʫʤʝʨʝʥʥʘʷ ʘʥʝʤʠʷ, 

ʛʫʤʦʨʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʉʆʕ 18 ʤʤ/ʯ, ʉʈɹ+++),  

ʕʍʆʂɻ: ʉʥʠʞʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 1 ʩʪʝʧʝʥʠ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 1 

ʩʪʝʧʝʥʠ. ʆʆʆ. ʊʘʭʠʢʘʨʜʠʷ.  

ʋɿɼɻ ʧʦʯʝʯʥʳʭ ʘʨʪʝʨʠʡ: ʜʘʥʥʳʝ ʟʘ ʩʪʝʥʦʟ ʧʦʯʝʯʥʳʭ ʘʨʪʝʨʠʡ. ɼʦʙʘʚʦʯʥʳʝ ʘʨʪʝʨʠʠ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ. 
 

  
 

ʈʠʩʫʥʦʢ 1. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʫʜʦʚ ʧʦʯʝʢ ʦʪ 13.09.2021. ʇʨʘʚʘʷ ʧʦʯʝʯʥʘʷ 

ʘʨʪʝʨʠʷ ð ʧʨʦʩʚʝʪ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʫʞʝʥ ʜʦ 2,0 ʤʤ. ʆʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ 

ʢʨʦʚʦʪʦʢʘ ʩʥʠʞʝʥʘ ʜʦ 45 ʤʣ/ʤʠʥ. ʃʝʚʘʷ ʧʦʯʝʯʥʘʷ ʘʨʪʝʨʠʷ ï ʜʠʘʤʝʪʨ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʫʞʝʥ ʜʦ 2,1 ʤʤ. ʆʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ ʩʥʠʞʝʥʘ ʜʦ 46 ʤʣ/ʤʠʥ 
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ɼʫʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ 4.09.2021. 

ɿʘʢʣʶʯʝʥʠʝ: 

1. ʅʝʩʧʝʮʠʬʠʯʝʩʘʢʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠ ɹʎʉ, ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʳʭ 

ʘʨʪʝʨʠʡ, ʆʉɸ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ɺʉɸ ʠ ʅʉɸ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. 

2. ʉʦʩʫʜʠʩʪʘʷ ʛʝʦʤʝʪʨʠʷ ʠʟʤʝʥʝʥʘ, ʥʝʨʦʚʥʦʩʪʠ ʢʦʥʪʫʨʦʚ ʆʉɸ ʠ ʧʦʟʚʦʥʦʯʥʳʭ ʘʨʪʝʨʠʡ 

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʝ. 

3. ʉʢʦʨʦʩʪʥʳʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʦʚʦʪʦʢʘ ʚ ʩʦʥʥʳʭ ʠ ʧʦʜʢʣʶʯʠʯʥʳʭ 

ʘʨʪʝʨʠʷʭ ʩ ʜʦʧʫʩʪʠʤʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʤ 

ʢʨʦʚʦʪʦʢʦʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ɺʉɸ: ʩʣʝʚʘ ʥʘ ʤʝʩʪʝ ʠʟʛʠʙʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʢʨʦʚʦʪʦʢʘ. 

4. ɺʥʫʪʨʝʥʥʠʝ, ʥʘʨʫʞʥʳʝ ʷʨʝʤʥʳʝ ʚʝʥʳ ʚ ʥʘʜʢʣʶʯʠʯʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʭʦʜʠʤʳ. 

 

  
 

ʈʠʩʫʥʦʢ 2. ʋʣʴʪʨʦʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʫʜʦʚ ʙʨʘʭʠʦʮʝʬʘʣʴʥʦʛʦ ʩʪʚʦʣʘ ʠ ʦʙʱʝʡ ʩʦʥʥʦʡ 

ʘʨʪʝʨʠʠ. ɼʘʥʥʳʝ ʟʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ ɹʎʉ, ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʧʦʜʢʣʶʯʠʯʥʳʭ 

ʘʨʪʝʨʠʠ, ʆʉɸ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ɺʉɸ ʠ ʅʉɸ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ (ʧʦ ʭʦʜʫ ʆʉɸ ʩʧʨʘʚʘ ʩ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ɺʉɸ ʠ ʅʉɸ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʬʬʫʟʥʦʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʫʪʦʣʱʝʥʠʝ ʂʀʄ ʜʦ 0,09-0,12-

0,15ï0,25 ʩʤ, ʩʦ ʩʪʝʥʦʟʠʨʦʚʘʥʠʝʤ ʧʨʦʩʚʝʪʘ 27-34-42%. ʇʦ ʭʦʜʫ ʆʉɸ ʩʣʝʚʘ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ɺʉɸ ʠ 

ʅʉɸ ʦʪʤʝʯʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʜʠʬʬʫʟʥʦʝ ʫʪʦʣʱʝʥʠʝ ʂʀʄ ʜʦ 0,11-0,14-0,21ʩʤ, ʩʦ ʩʪʝʥʦʟʦʤ 

ʧʨʦʩʚʝʪʘ 33ï40%) 

 

ʋɿɼɻ ʙʨʶʰʥʦʡ ʘʦʨʪʳ: ʜʘʥʥʳʝ ʟʘ ʩʪʝʥʦʪʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʘʦʨʪʳ, ʧʨʦʢʩʠʤʘʣʴʥʳʭ 

ʦʪʜʝʣʦʚ ɺɹɸ ʠ ʯʨʝʚʥʦʛʦ ʩʪʚʦʣʘ.  

ʌɺɼ: ʥʘʨʫʰʝʥʠʝ ʚʝʥʪʠʣʷʮʠʠ ʧʦ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʪʠʧʫ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ. 

 

ʕʂɻ ʚ ʜʠʥʘʤʠʢʝ: 

9.09.2021 ʆʩʴ ʩʝʨʜʮʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʦʨʤʘʣʴʥʦ. ʈʠʪʤ ʩʠʥʫʩʦʚʳʡ, ʙʨʘʜʠʢʘʨʜʠʷ. 

ɻʠʧʝʨʪʨʦʬʠʷ ʦʙʦʠʭ ʞʝʣʫʜʦʯʢʦʚ, ʜʠʬʬʫʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 

22.09.2021. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʕʂɻ ʦʪ 9.09.2021 ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ ʏʉʉ. ʉʦʭʨʘʥʷʝʪʩʷ 

ʚʳʨʘʞʝʥʥʘʷ ʜʝʧʨʝʩʩʠʷ ʠʥʪʝʨʚʘʣʘ S-T, ʪʦ ʝʩʪʴ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ 

ʤʠʦʢʘʨʜʝ. 

5.10.2021 ɻʠʧʝʨʪʨʦʬʠʷ ʦʙʦʠʭ ʞʝʣʫʜʦʯʢʦʚ ʩ ʚʳʨʘʞʝʥʥʦʡ ʜʝʧʨʝʩʩʠʝʡ ʠʥʪʝʨʚʘʣʘ S-T. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʕʂɻ ʦʪ 22.09.2021 ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʡ (ʈʠʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 3. ʕʂɻ: ʧʨʠʟʥʘʢʠ ʚʳʨʘʞʝʥʥʦʡ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ (ʚʳʷʚʣʝʥʳ ʜʝʧʨʝʩʩʠʷ ST ʚ V4, V5-V6 

ʥʘ 4 ʤʤ, I, II, ʵʣʝʚʘʮʠʷ) 
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ʅʘʯʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʠʝʤʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʚ ʜʦʟʝ 1,5 ʤʛ/ʢʛ ʚ 

ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 4ï6 ʥʝʜ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʜʦʟʳ. ʅʘʟʥʘʯʝʥʘ 

ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʘʷ ʪʝʨʘʧʠʷ ʤʝʪʦʪʨʝʢʩʘʪʦʤ 15 ʤʛ/ʤ2. ʋʯʠʪʳʚʘʷ ʩʦʭʨʘʥʷʶʱʫʶʩʷ 

ʘʨʪʝʨʠʘʣʴʥʫʶ ʛʠʧʝʨʪʝʥʟʠʶ, ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʧʦʜʢʣʶʯʝʥ ɺɺʀɻ ʚ ʜʦʟʝ 8,5 ʛ/ʩʫʪ. ʉ ʛʠʧʦʪʝʥʟʠʚʥʦʡ ʮʝʣʴʶ ʥʘʟʥʘʯʘʣʠ ʘʤʣʦʜʠʧʠʥ, ʢʦʥʢʦʨ, 

ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, ʢʘʨʜʠʢʝʪ, ʪʝʨʘʧʠʷ ʚʢʣʶʯʘʣʘ ʪʘʢʞʝ ʤʦʯʝʛʦʥʥʳʝ (ʚʝʨʦʰʧʠʨʦʥ), 

ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʶɦ ʠʝ ʧʨʝʧʘʨʘʪʳ (ʚʘʨʬʘʨʠʥ). 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʩʪʦʷʥʠʝ ʨʝʙʝʥʢʘ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦ ʪʷʞʝʣʳʤ ʟʘ ʩʯʝʪ ʦʩʥʦʚʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʙʝʟ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ. ʉʦʭʨʘʥʷʝʪʩʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, 

ʪʘʭʠʢʘʨʜʠʷ. ʇʫʣʴʩʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ, ʦʩʪʘʝʪʩʷ ʦʩʣʘʙʣʝʥʥʦʡ ʚ ʧʨʘʚʦʡ ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ ʠ 

ʘʨʪʝʨʠʠ ʪʳʣʘ ʩʪʦʧʳ ʩʧʨʘʚʘ. ɸɼ ʩʧʨʘʚʘ 150/70, ʩʣʝʚʘ 150/70 ʤʤ. ʨʪ. ʩʪ.  

ʎʝʣʴʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʳʣ ʢʦʥʪʨʦʣʴ ʟʘ ʘʢʪʠʚʥʦʩʪʴʶ 

ʚʦʩʧʘʣʝʥʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʩʫʜʦʚ 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʮʚʝʪʦʚʳʤ ʜʦʧʧʣʝʨʦʚʩʢʠʤ ʢʘʨʪʠʨʦʚʘʥʠʝʤ ʙʳʣʦ 

ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʪʝʨʘʧʠʠ ʧʨʠ ʘʨʪʝʨʠʠʪʝ ʊʘʢʘʷʩʫ, 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʥʝʠʥʚʘʟʠʚʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʣʫʯʝʚʦʡ 

ʥʘʛʨʫʟʢʠ. ʂʦʥʚʝʥʮʠʦʥʘʣʴʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ, ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʡ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠʟʤʝʥʝʥʠʡ 

ʚ ʩʦʩʫʜʘʭ ʧʨʠ ʘʨʪʝʨʠʠʪʝ ʊʘʢʘʷʩʫ, ʙʳʣʘ ʥʝ ʜʦʩʪʫʧʥʦʡ 

ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʦ ʢʨʠʪʝʨʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʧʝʜʠʘʪʨʠʯʝʩʢʠʤ ʢʦʥʩʦʨʮʠʫʤʦʤ ʨʝʚʤʘʪʦʣʦʛʦʚ, ʩʦʩʪʦʷʱʠʤ ʠʟ ɽʚʨʦʧʝʡʩʢʦʡ 

ʣʠʛʠ ʧʨʦʪʠʚ ʨʝʚʤʘʪʠʟʤʘ, (EULAR), ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʝʪʩʢʦʡ ʨʝʚʤʘʪʦʣʦʛʠʠ (PRINTO), ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʜʝʪʩʢʠʭ 

ʨʝʚʤʘʪʦʣʦʛʦʚ (PRɽS): 

1) ʜʝʬʠʮʠʪ ʧʫʣʴʩʘ; 2) ʰʫʤ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʩʦʩʫʜʦʚ, 3) ʨʘʟʥʠʮʘ ʚ ʘʨʪʝʨʠʘʣʴʥʦʤ 

ʜʘʚʣʝʥʠʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʥʘ ʯʝʪʳʨʝʭ ʢʦʥʝʯʥʦʩʪʷʭ ʙʦʣʝʝ 10 ʤʤ ʨʪ. ʩʪ.; 4) ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ; 5) ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʣʢʦʚ ʦʩʪʨʦʡ ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʫ ʨʝʙʝʥʢʘ ʯʝʨʝʟ 8 ʥʝʜʝʣʴ ʧʦʩʣʝ 

ʧʝʨʝʥʝʩʝʥʥʦʡ COVID-19 ʧʦʷʚʠʣʠʩʴ ʧʨʠʟʥʘʢʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʩ 

ʨʘʟʚʠʪʠʝʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʦʨʪʦʘʨʪʝʨʠʠʪʘ ʩ ʧʦʨʘʞʝʥʠʝʤ ʩʦʩʫʜʦʚ ʙʨʘʭʠʦʮʝʬʘʣʴʥʦʛʦ 

ʦʪʜʝʣʘ, ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ, ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, ʩʦʩʫʜʦʚ ʧʦʯʝʢ. 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʟʚʝʥʴʷʤʠ ʩʠʩʪʝʤʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʷʚʣʷʶʪʩʷ 

ʢʘʩʢʘʜʥʳʝ ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʜʝʩʪʨʫʢʮʠʝʡ ʵʥʜʦʪʝʣʠʷ 

ʤʠʢʨʦʩʦʩʫʜʦʚ c ʨʝʧʣʠʢʘʮʠʝʡ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ ʢʘʧʠʣʣʷʨʦʚ, ʠʥʪʠʤʘʣʴʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʢʦʣʣʘʛʝʥʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ, 

ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʫʪʦʣʱʝʥʠʶ ʩʦʩʫʜʠʩʪʳʭ ʩʪʝʥʦʢ ʩ ʩʫʞʝʥʠʝʤ ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʘ. 

ʆʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʚʘʩʢʫʣʦʧʘʪʠʡ ʠʛʨʘʝʪ ʩʦʩʫʜʠʩʪʳʡ ʩʧʘʟʤ, ʧʦʩʢʦʣʴʢʫ 

ʥʘʩʪʫʧʘʶʱʝʝ ʚʩʣʝʜ ʟʘ ʥʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴ ʤʝʭʘʥʠʟʤʳ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʦʢʢʣʶʟʠʶ ʩʦʩʫʜʦʚ ʠ ʬʠʙʨʦʟ.  

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʥʜʦʪʝʣʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʩʪʦʷʥʠʝ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʝʪʦʜʦʤ ʙʠʦʤʠʢʨʦʩʢʦʧʠʠ ʙʫʣʴʙʘʨʥʦʡ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ ʚ 

ʱʝʣʝʚʦʡ ʣʘʤʧʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ 18Ĭ ʠ 35Ĭ [11].  

ʉʦʩʪʦʷʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʦʮʝʥʠʚʘʣʦʩʴ ʚʠʟʫʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʙʘʣʣʦʚ, 

ʧʨʝʜʣʦʞʝʥʦʡ ʈ. ʅ. ʇʦʪʝʭʠʥʦʡ ʩ ʩʦʘʚʪ. (1979). ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 
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ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ (ʀʇʀ), ʠʥʜʝʢʩʫ ʩʦʩʫʜʠʩʪʳʭ ʠʟʤʝʥʝʥʠʡ (ʀʉʀ), ʠʥʜʝʢʩʫ 

ʚʥʫʨʠʩʦʩʫʜʠʩʪʳʭ ʠʟʤʝʥʝʥʠʡ (ʀɺʀ). 

 

ɸʦʨʪʦʘʨʪʝʨʠʠʪ ʧʦʩʪʢʦʚʠʜʥʳʡ. 

ʀʟʤʝʥʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʚ ʚʠʜʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʢʘʣʠʙʨʘ ʩʦʩʫʜʦʚ, 

ʧʦʚʳʰʝʥʥʦʡ ʠʟʚʠʪʦʩʪʠ, ʠʰʝʤʠʯʝʩʢʠʝ ʟʦʥʳ, ʘʥʝʚʨʠʟʤʳ, ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʤʠʢʨʦʪʨʦʤʙʳ, 

ʘʛʨʝʛʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʝʤʢʦʩʪʥʳʭ ʩʦʩʫʜʦʚ (ʚʝʥʫʣ) ʠ ʩʫʞʝʥʠʝ ʨʝʟʠʩʪʠʚʥʳʭ 

ʩʦʩʫʜʦʚ (ʘʨʪʝʨʠʦʣ). 

ʋ ʨʝʙʝʥʢʘ ʀ. ɸ. ʩ ʙʦʣʝʟʥʴʶ ʊʘʢʘʷʩʫ, ʨʘʟʚʠʚʰʝʡʩʷ ʚ ʩʚʷʟʠ ʩ COVID-19 ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʙʠʦʤʠʢʨʦʩʢʦʧʠʠ ʙʫʣʴʙʘʨʥʦʡ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ ʩ ʬʦʪʦʨʝʛʠʩʪʨʘʮʠʝʡ ʫʩʪʘʥʦʚʣʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ: 

ʩʦʩʫʜʠʩʪʳʝ ʠ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʢʘʣʠʙʨʘ ʩʦʩʫʜʦʚ, 

ʧʦʚʳʰʝʥʥʦʡ ʠʟʚʠʪʦʩʪʠ, ʠʰʝʤʠʯʝʩʢʠʝ ʟʦʥʳ, ʘʥʝʚʨʠʟʤʳ, ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʤʠʢʨʦʪʨʦʤʙʳ, 

ʘʛʨʝʛʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʩ ʪʷʞʝʣʳʤʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ 

ʩʫʞʝʥʠʝʤ ʨʝʟʠʩʪʠʚʥʳʭ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʝʤʢʦʩʪʥʳʭ ʩʦʩʫʜʦʚ (ʈʠʩʫʥʦʢ 4). 
 

 
 

ʈʠʩʫʥʦʢ 4. ʀ. ɸ., 2013 ʛʦʜ ʨʦʞʜʝʥʠʷ. ʄʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ ʤʝʪʦʜʦʤ ʙʠʦʤʠʢʨʦʩʢʦʧʠʠ 

ʙʫʣʴʙʘʨʥʦʡ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ. ʋʚʝʣʠʯʝʥʠʝ 24Ĭ 

 

ʆʧʠʩʘʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʦʨʪʦʘʨʪʝʨʠʠʪʘ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ 

COVID-19 ʫ ʜʝʚʦʯʢʠ ʊ.ɹ.18.07.2005 ʛʦʜʘ ʨʦʞʜʝʥʠ ̫ 

ɼʝʚʦʯʢʘ ʩ ʤʘʨʪʘ 2017 ʛʦʜʘ ʧʦ ʘʚʛʫʩʪ 2018 ʛʦʜʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʪʜʝʣʝʥʠʠ ʢʘʨʜʠʦʣʦʛʠʠ ʠ 

ʨʝʚʤʘʪʦʣʦʛʠʠ ʩ ʜʠʘʛʥʦʟʦʤ çʋʟʣʦʚʘʪʘʷ ʵʨʠʪʝʤʘè. ɺ ɻ ʪʠ ʛʦʜʳ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38 Áʉ, ʦʯʘʛʠ ʫʧʣʦʪʥʝʥʠʷ, ʚʦʟʚʳʰʘʶʱʠʝʩʷ ʥʘʜ ʫʨʦʚʥʝʤ ʢʦʞʠ, 

ʙʦʣʝʟʥʝʥʥʳʝ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʛʠʧʝʨʝʤʠʨʦʚʘʥʥʳʝ, ʜʠʘʤʝʪʨʦʤ 10ï40 ʤʤ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʛʫʤʦʨʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʧʦʚʳʰʝʥʠʝ ʉʆʕ ʜʦ 25 ʤʤ/ʯ, ʉʈɹ ʜʦ 28 ʛ/ʣ, 

ʬʠʙʨʠʥʦʛʝʥʘ ʜʦ 700 ʤʛ%), ʘʥʝʤʠʷ 1 ʩʪʝʧʝʥʠ. ɺ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʦʡ ʣʠʭʦʨʘʜʢʦʡ ʦʙʩʣʝʜʦʚʘʥʘ 

ʥʘ ʙʨʫʮʝʣʣʝʟ, ɺʀʏ, ʤʘʣʷʨʠʶ, ʩʠʩʪʝʤʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʙʨʶʰʥʦʡ ʪʠʬ, 

ɺʇɻ, ʎʄɺ, ɺʕɹ ð ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, 

ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʝʣʦʛʨʘʤʤʝ ʥʝ ʚʳʷʚʣʝʥʦ, ʧʦ ʋɿʀ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʰʝʡʥʳʭ, 

ʧʦʜʢʣʶʯʠʯʥʳʭ, ʧʦʜʤʳʰʝʯʥʳʭ, ʥʘʜʢʣʶʯʠʯʥʳʭ, ʟʘʙʨʶʰʠʥʥʳʭ, ʧʘʭʦʚʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ ʥʝ ʚʳʷʚʣʝʥʦ, ʦʙʩʣʝʜʦʚʘʥʘ ʬʪʠʟʠʘʪʨʦʤ, ʜʘʥʥʳʭ ʟʘ ʪʫʙʝʨʢʫʣʝʟ ʥʝ ʚʳʷʚʣʝʥʦ. 
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ʇʦʢʘʟʘʪʝʣʠ ʌɺɼ ʚ ʥʦʨʤʝ. ʇʦʣʫʯʠʣʘ ʢʫʨʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʪʝʨʘʧʠʠ, ʩʦʩʪʦʷʥʠʝ ʫʣʫʯʰʠʣʦʩʴ ʧʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʥʠʟʦʣʦʥʘ 15 ʤʛ/ʩʫʪ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ, ʢʦʞʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʠʚʝʣʠʨʦʚʘʥʳ. 

ʇʦʩʣʝ ʚʳʧʠʩʢʠ ʧʦʚʪʦʨʥʦ ʦʩʤʦʪʨʝʥʘ ʦʥʢʦʣʦʛʦʤ, ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ ʙʳʣʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʪʤʝʥʠʪʴ ɻʂʉ ʪʝʨʘʧʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʥʦʚʴ ʧʦʷʚʠʣʠʩʴ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 

ʞʘʣʦʙʳ. ɺ ʤʘʨʪʝ 2018 ʛʦʜʘ ʚʥʦʚʴ ʥʘʟʥʘʯʝʥʘ ɻʂʉ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʪʝʨʘʧʠʷ ð ʤʝʜʨʦʣ 

1 ʤʛ/ʢʛ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʥʘ 2 ʤʝʩʷʮʘ. ɼʦ 2021 ʛ. ʜʝʚʦʯʢʘ ʯʫʚʩʪʚʦʚʘʣʘ ʩʝʙʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, ʞʘʣʦʙ ʥʝ ʙʳʣʦ. 

ʋʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʥʘʩʪʫʧʠʣʦ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʚ ʥʘʯʘʣʝ ʷʥʚʘʨʷ 2021 ʛʦʜʘ. ʆʪʤʝʯʘʣʘʩʴ ʩʪʦʡʢʘʷ ʣʠʭʦʨʘʜʢʘ 38,5ï39 Áʉ. ʉ ʞʘʣʦʙʘʤʠ 

ʥʘ ʩʣʘʙʦʩʪʴ, ʫʪʦʤʣʷʝʤʦʩʪʴ, ʧʦʪʣʠʚʦʩʪʴ ʧʦ ʥʦʯʘʤ, ʢʘʰʝʣʴ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 

38,7 Áʉ, ʛʠʧʝʨʝʤʠʨʦʚʘʥʥʳʝ ʚʳʩʳʧʘʥʠʷ ʧʣʦʪʥʳʝ ʠ ʙʦʣʝʟʥʝʥʥʳʝ, ʥʘ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʣʝʥʠ ʦʙʝʠʭ ʥʦʛ ʧʦʩʪʫʧʠʣʘ ʚ ʦʪʜʝʣʝʥʠʝ ʢʘʨʜʠʦʣʦʛʠʠ ʠ ʨʝʚʤʘʪʦʣʦʛʠʠ 26.01.2021 ʩ ʜʠʘʛʥʦʟʦʤ 

çʇʦʩʪʢʦʚʠʜʥʳʡ ʩʠʥʜʨʦʤè. 

ʉʦʩʪʦʷʥʠʝ ʜʝʚʦʯʢʠ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʟʘ ʩʯʝʪ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ. ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ ʠ ʚʠʜʠʤʳʝ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʙʣʝʜʥʳʝ, ʧʣʦʪʥʳʝ 

ʛʠʧʝʨʝʤʠʨʦʚʘʥʥʳʝ ʚʳʩʳʧʘʥʠʷ ʥʘ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʝʥʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʨʘʟʤʝʨʦʤ 

1,0Ĭ0,5 ʩʤ; 0,5Ĭ0,8 ʩʤ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʫʟʣʦʚʘʪʦʡ ʵʨʠʪʝʤʳ (ʈʠʩʫʥʦʢ 5, 6).  

 

  

ʈʠʩʫʥʦʢ 5. ʂʦʞʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʫ ʨʝʙʝʥʢʘ ʩ 

ʧʦʩʪʢʦʚʠʜʥʳʤ ʩʠʥʜʨʦʤʦʤ ʚ ʘʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʠ 

ʣʠʭʦʨʘʜʢʠ 

ʈʠʩʫʥʦʢ 6. ʂʦʞʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ 

ʩʪʠʭʘʥʠʠ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝʥʠʷ ʠ ʩʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʩʪʢʦʚʠʜʥʦʤ ʧʝʨʠʦʜʝ 

 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ 1ï2 ʧʦʨʷʜʢʘ ʚ ʚʠʜʝ ʤʝʣʢʦʡ ʛʦʨʦʰʠʥʳ, ʥʝ ʩʧʘʷʥʳ 

ʩ ʦʢʨʫʞʘʶʱʝʡ ʪʢʘʥʴʶ. ɿʝʚ ʯʠʩʪʳʡ, ʙʣʝʜʥʳʡ. ʂʦʩʪʥʦ-ʤʳʰʝʯʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟ ʚʠʜʠʤʦʡ 

ʧʘʪʦʣʦʛʠʠ. ʅʘʜ ʣʝʛʢʠʤʠ ʜʳʭʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʭʨʠʧʦʚ ʥʝʪ. ʉʝʨʜʝʯʥʳʝ ʪʦʥʳ 

ʧʨʠʛʣʫʰʝʥʳ, ʨʠʪʤʠʯʥʳʝ. ɾʠʚʦʪ ʤʷʛʢʠʡ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʡ. ʉʪʫʣ ʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ ʥʝ 

ʥʘʨʫʰʝʥʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʩʷ ʣʝʡʢʦʮʠʪʦʟ (10,6ï16,7 109/ʣ), 

ʥʝʡʪʨʦʬʠʣʝʟ ʩʦ ʩʜʚʠʛʦʤ ʚʣʝʚʦ, ʫʩʢʦʨʝʥʠʝ ʉʆʕ (25ï20 ʤʤ ʚ ʯʘʩ) (ʊʘʙʣʠʮʘ 1, 2). 
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ʊʘʙʣʠʮʘ 1 

ʈɽɿʋʃʔʊɸʊʓ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʆɹʉʃɽɼʆɺɸʅʀʗ 
 

ɹʠʦʭʠʤ. ʘʥʘʣʠʟ ʢʨʦʚʠ 27.01.21 08.02.21 02.03.21 

ʦʙʱ. ʙʠʣʠʨʫʙʠʥ, ʤʢʤʦʣʴ/ʣ 7,0 5,45 10,0 

ʊʠʤʦʣʦʚʘʷ ʧʨʦʙʘ, ɽʜ. ʅʝʪ ʨ-ʨʘ - 1,89 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 61,0 64,0 55,0 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 4,04 4,22 4,21 

ʂʨʝʘʪʠʥʠʥ, ʤʤʦʣʴ/ʣ 52,0 52,0 50,0 

ʉʘʭʘʨ ʢʨʦʚʠ, ʤʤʦʣʴ/ʣ 4,61 3,54 5,48 

ɸʉʊ, ɽʜ./ʣ 12,0 20,0 25,0 

ɸʃʊ, ɽʜ./ʣ 16,0 20,0 54,0 

ʄʘʛʥʠʡ, ʤʤʦʣʴ/ʣ 0,74 0,82 0,77 

ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 1,04 1,35 1,46 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,12 2,52 2,30 

ʉʳʚ. ʞʝʣʝʟʦ, ʤʢʤʦʣʴ/ʣ - - 10,6 

ʉʈɹ, ʤʛ/ʣ 5,8 6,7 3,2 

 

ʊʘʙʣʠʮʘ 2 

ʈɽɿʋʃʔʊɸʊʓ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʆɹʉʃɽɼʆɺɸʅʀʗ 
 

ɼʘʪʘ 01.02.21 08.02.21 12.02.21 

ʇʊɺ  15,0 13,7 13,7 

ʇʊʀ ʧʦ ʂʚʠʢʫ, % 78,3 88,0 88,0 

ʄʅʆ 1,27 1,16 1,16 

ʌʠʙʨʠʥʦʛʝʥ % 2,0 3,8 3,8 

ʌʝʨʨʠʪʠʥ: 46,44 ʥʛ/ʤʣ, D-ʜʠʤʝʨ ð 0,246 ʤʛFEU/ʣ 

 

ʆʪ 29.01.21. ɸʥʪʠʩʪʨʝʧʪʦʣʠʟʠʥ ð ʦʪʨ.; ʉʈɹ >100 ʤʛ, ʧʨʦʢʘʣʴʮʠʪʦʥʠʥ 0,12, ɸʥʪʠʪʝʣʘ ʢ 

ʢʦʨʦʥʘʚʠʨʫʩʫ SARS-CoV-2 (COVID-19) IgG-7,99 (ʧʨʠ ʥʦʨʤʝ ʤʝʥʴʰʝ 0,8) IgM-0,34 

(ʦʪʨʠʮʘʪʝʣʴʥʳʡ). 

ʋɿʀ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ (27.01.21): ɼʠʬʬʫʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʨʝʥʭʠʤʝ ʧʝʯʝʥʠ, 

ʨʝʘʢʪʠʚʥʳʡ ʭʦʣʝʮʠʩʪʠʪ. 

ʕʂɻ (27.01.21): ʦʩʴ ʩʝʨʜʮʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʦʨʤʘʣʴʥʦ. ʈʠʪʤ ʩʠʥʫʩʦʚʳʡ. 

ʕʍʆ-ʂɻ (02.03.21): ʅʦʨʤʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʕʍʆ-ʂɻ 

ʆʪ 27.01.21 ʅʘ ʦʙʟʦʨʥʦʡ R-ʛʨʘʤʤʝ ʆɻʂ ð ʩʧʨʘʚʘ ʣʘʪʝʨʘʣʴʥʦ ʦʪ III ʨʝʙʨʘ ʜʦ V ʨʝʙʨʘ 

ʫʯʘʩʪʦʢ ʧʦʥʠʞʝʥʠʷ ʧʥʝʚʤʦʪʠʟʘʮʠʠ, ʢʦʨʥʠ ʤʘʣʦʩʪʨʫʢʪʫʨʥʳ ʟʘ ʩʯʝʪ ʧʝʨʠʙʨʦʥʭʠʪʘ ʩʧʨʘʚʘ 

ʫʪʦʣʱʝʥʳ ʣʠʩʪʢʠ ʤʝʞʜʦʣʝʚʦʡ ʧʣʝʚʨʳ. Cor ð ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʠʥʫʩʳ ʩʚʦʙʦʜʥʳʝ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ: ʇʨʘʚʘʷ ʙʦʢʦʚʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ. 

ʃʆʈ: DS: ʆʩʪʘʪʦʯʥʳʝ ʷʚʣʝʥʠʷ ʆʈɺʀ. ʆʩʪʨʳʡ ʨʠʥʠʪ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʘʥʳ. 

ʌʪʠʟʠʘʪʨ (01.02.21): ʊʫʙʝʨʢʫʣʝʟ ʠʩʢʣʶʯʝʥ. 

ɺ ʢʣʠʥʠʯʝʩʢʦʤ ʜʠʘʛʥʦʟʝ ʦʙʦʩʥʦʚʳʚʘʣʩʷ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʩʠʩʪʝʤʥʦʛʦ ʚʘʩʢʫʣʠʪʘ ʧʨʠ 

ʧʦʩʪʢʦʚʠʜʥʦʤ ʩʠʥʜʨʦʤʝ.  

ʅʘ ʬʦʥʝ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ (ɻʂʉ ð ʧʨʝʜʥʠʟʦʣʦʥ, ʧʫʣʴʩ-ʪʝʨʘʧʠʷ ʩʦʣʫʤʝʜʨʦʣʦʤ, 

ʘʥʪʠʘʛʨʝʛʘʥʪʳ, ʅʇɺʇ, ʧʨʝʧʘʨʘʪʳ ʤʘʛʥʠʷ, ʢʘʣʠʷ) ʩʦʩʪʦʷʥʠʝ ʜʝʚʦʯʢʠ ʫʣʫʯʰʠʣʦʩʴ, ʚʳʧʠʩʘʥʘ 

ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʝ ʜʦʣʝʯʠʚʘʥʠʝ ʠ ʥʘʙʣʶʜʝʥʠʝ 4.03.2021. 

ʇʦʩʣʝ ʧʦʣʥʦʡ ʦʪʤʝʥʳ ʤʝʜʨʦʣʘ, ʩ ʤʘʷ 2021 ʛʦʜʘ ʩʦʩʪʦʷʥʠʝ ʜʝʚʦʯʢʠ ʚʥʦʚʴ ʫʭʫʜʰʠʣʦʩʴ 

ð ʥʘʨʦʩʣʘ ʩʣʘʙʦʩʪʴ, ʫʪʦʤʣʷʝʤʦʩʪʴ, ʧʦʷʚʠʣʠʩʴ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʦʜʲʝʤʳ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, 

ʩʣʘʙʦʩʪʴ ʠ ʯʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ ʚ ʨʫʢʘʭ, ʙʦʣʠ ʚ ʥʦʛʘʭ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ.  
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʕʭʦʂɻ ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠ ʚʦʩʭʦʜʷʱʝʡ ʘʦʨʪʳ ʠ ʝʝ ʚʝʪʚʝʡ. 

ɻʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʘ ʧʦʚʪʦʨʥʦ 26.08.2021 ʚ ʅʎʆʄʠɼ ʩ ʜʠʘʛʥʦʟʦʤ ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʘʦʨʪʦʘʨʪʝʨʠʠʪ. 

ʉʦʩʪʦʷʥʠʝ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʙʣʠʞʝ ʢ ʪʷʞʝʣʦʤʫ ʟʘ ʩʯʝʪ ʚʳʨʘʞʝʥʥʦʛʦ ʘʩʪʝʥʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ. ɺʷʣʘʷ, ʩʣʘʙʘʷ, ʩʘʤʦʯʫʚʩʪʚʠʝ ʥʘʨʫʰʝʥʦ. ʇʨʘʚʠʣʴʥʦʛʦ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʫʤʝʨʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ. ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ ʦʙʳʯʥʦʡ ʦʢʨʘʩʢʠ, ʥʘ ʣʠʮʝ ʵʨʠʪʝʤʘʪʦʟʥʳʝ ʚʳʩʳʧʘʥʠʷ ʩ ʟʘʭʚʘʪʦʤ 

ʧʝʨʝʥʦʩʴʷ, ʣʙʘ, ʱʝʢ. ʅʘ ʢʦʞʝ ʞʠʚʦʪʘ, ʙʝʜʝʨ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʪʨʠʠ. ʂʠʩʪʠ ʠ ʩʪʦʧʳ 

ʧʨʦʭʣʘʜʥʳʝ ʥʘ ʦʱʫʧʴ. ʉʣʘʙʦʩʪʴ ʤʳʰʮ ʨʫʢ ʠ ʥʦʛ. ɿʝʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʝʥ, ʧʦʣʦʩʪʴ ʨʪʘ 

ʩʘʥʠʨʦʚʘʥʘ. ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʣʠʤʬʦʫʟʣʳ ʤʝʣʢʠʝ, ʧʦʜʚʠʞʥʳʝ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʝ. ʅʘ ʣʫʯʝʚʳʭ 

ʘʨʪʝʨʠʷʭ ʧʫʣʴʩʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʝʥʘ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʙʦʣʴʰʝ ʩʣʝʚʘ, ʥʘ ʙʝʜʨʝʥʥʳʭ 

ʘʨʪʝʨʠʷʭ ʧʫʣʴʩʘʮʠʷ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. ɸɼ 90/75 ð 100/80. ɻʨʫʜʥʘʷ ʢʣʝʪʢʘ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ, ʚ 

ʣʝʛʢʠʭ ʜʳʭʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʚʥʦʤʝʨʥʦ, ʙʝʟ ʭʨʠʧʦʚ. ʆʜʳʰʢʠ ʥʝʪ. 

ɻʨʘʥʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʝʨʜʝʯʥʦʡ ʪʫʧʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ. ʊʦʥʳ ʩʝʨʜʮʘ 

ʟʚʫʯʥʳʝ, ʨʠʪʤ ʧʨʘʚʠʣʴʥʳʡ. ʏʉʉ 80 ʚ ʤʠʥ. ɼʫʶʱʠʡ ʰʫʤ ʥʘʜ ʧʨʦʝʢʮʠʝʡ ʩʦʩʫʜʦʚ ʰʝʠ. ɾʠʚʦʪ 

ʤʷʛʢʠʡ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʡ. ʇʝʯʝʥʴ ʥʝ ʫʚʝʣʠʯʝʥʘ.  

ʆʩʤʦʪʨ ʆʢʫʣʠʩʪʘ ʦʪ 28.09.21. ɻʣʘʟʥʦʝ ʜʥʦ ʙ/ʨʦʟʦʚʦʡ ʦʢʨʘʩʢʠ, ʛʨʘʥʠʮʳ ʯʝʪʢʠʝ, ʩʦʩʫʜʳ ʚ 

ʮʝʥʪʨʝ: ʘʨʪʝʨʠʠ ʫʟʢʠʝ, ʚʝʥʳ ʩʨʝʜʥʝʛʦ ʢʘʣʠʙʨʘ. ʉʚʝʨʪʳʚʘʶʱʘʷ ʩʠʩʪʝʤʘ ʢʨʦʚʠ: ɺʨ. 

ʩʚʝʨʪʳʚʘʥʠʷ ʧʦ ʃʠ-ʋʘʡʪʫ ð 10ô40ôô, ʇʊɺ ð 22ô, ʇʊʀ ð 86,3, ʄʅʆ ð 1,16, ɸʏʊɺ ð 41ôô, 

ʬʠʙʨʠʥʦʛʝʥ ð 700 ʤʛ/ʜʣ, ʀʌɸ (IgG) ʥʘ SARS-Cov-2 (7,8). 

ʂʦʘʛʫʣʦʛʨʘʤʤʘ ð ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ð 331,1Ĭ10, ʘʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ð 11ôô, 

ʘʜʛʝʟʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ð 30%, ʬʠʙʨʠʥʦʛʝʥ ð 3,9 ʛ/ʣ, ʚʨʝʤʷ ʨʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʧʣʘʟʤʳ ð 87ôô, 

ʢʘʦʣʠʥʦʚʦʝ ʚʨʝʤʷ ð 62ôô, ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʧʣʘʟʤʳ ʢ ʛʝʧʘʨʠʥʫ ð 8ô, ʧʨʦʪʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ - 

16ôô, ʧʨʦʪʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ ð 93%, ʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ ð 11ôô, ʵʫʪʦʙʫʣʠʥʦʚ ʬʠʙʨʦʟ ð 

ι210ô, ʵʪʘʥʦʣʦʚʘʷ ʧʨʦʙʘ ð ʦʪʨ., ʧʨʦʪʘʤʠʥ ʩʫʣʴʬʘʪʥʘʷ ʧʨʦʙʘ ð ʦʪʨ, ɸʏʊɺ - 33ôô, 8 ʤʠʥ ð 9ôô, 

10 ʤʠʥ ð 7ôô. 

ʇʨʦʢʘʣʴʮʠʪʦʥʠʥ ð 0,6 ʥʛ/ʤʣ 

ʈʝʘʢʮʠʷ ʍʝʥʜʝʣʴʩʦʥʘ-ʈʘʡʪʘ ð ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

LE ʢʣʝʪʢʠ (03.04.17) ð ʥʝ ʥʘʡʜʝʥʳ 

ʊʦʣʩʪʘʷ ʢʘʧʣʷ (11.04.17) ð ʧʣʘʟʤʦʜʠʠ ʤʘʣʷʨʠʠ ʥʝ ʥʘʡʜʝʥʳ 

ʈʝʘʢʮʠʷ ɺʠʜʘʣʷ (11.04.17) ð ʦʪʨ. 

ʂʨʦʚʴ ʥʘ ɺʀʏ (11.04.17) ð ʦʪʨ. 

ɻʝʨʧʝʩ IgM(I+II) ï ʦʪʨ., ɻʝʨʧʝʩ IgG(I+II) 1:400, ʎʄɺ IgM ï ʦʪʨ., ʎʄɺ IgG 1:100 

ʕʧʰʪʝʡʥ-ɹʘʨʨ IgM ï ʦʪʨ., ʕʧʰʪʝʡʥ-ɹʘʨʨ IgG ð ʩʦʤʥʠʪʝʣʴʥʳʡ. 

 

20.08.2021. ɼʫʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʨʘʭʠʦʮʝʬʘʣʴʥʳʭ ʩʦʩʫʜʦʚ  

ʇʨʘʚʘʷ ʦʙʱʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ ʜʠʘʤʝʪʨʦʤ 7,8 ʤʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʷʨʝʤʥʦʡ 

ʚʝʥʦʡ ʥʝ ʥʘʨʫʰʝʥʦ. ʀʥʪʠʤʘ ʨʘʚʥʦʤʝʨʥʦ ʜʠʬʬʫʟʥʦ ʛʠʧʝʨʵʭʦʛʝʥʥʘ, ʪʦʣʱʠʥʘ ʧʦ ʦʙʝʠʤ ʩʪʝʥʢʘʤ 

ð 1,8 ʤʤ. ʌʦʨʤʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘʨʫʰʝʥʠʷ ʣʦʢʘʣʴʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʨʘʚʘʷ ʧʦʟʚʦʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ð 3,6 ʤʤ. ʍʦʜ ʚ ʧʦʟʚʦʥʦʯʥʦʤ 

ʢʘʥʘʣʝ ʧʨʷʤʦʣʠʥʝʡʥʳʡ. 

ʃʝʚʘʷ ʦʙʱʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ ï 7,7 ʤʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʷʨʝʤʥʦʡ ʚʝʥʦʡ ʥʝ 

ʥʘʨʫʰʝʥʦ. ʀʥʪʠʤʘ ʨʘʚʥʦʤʝʨʥʦ ʜʠʬʬʫʟʥʦ ʛʠʧʝʨʵʭʦʛʝʥʥʘ, ʪʦʣʱʠʥʘ ʧʦ ʦʙʝʠʤ ʩʪʝʥʢʘʤ ð 1,8 

ʤʤ. ʌʦʨʤʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘʨʫʰʝʥʠʷ ʣʦʢʘʣʴʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʃʝʚʘʷ ʧʦʟʚʦʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ð 3,1 ʤʤ. ʍʦʜ ʚ ʧʦʟʚʦʥʦʯʥʦʤ 

ʢʘʥʘʣʝ ʧʨʷʤʦʣʠʥʝʡʥʳʡ. ʂʨʦʚʦʪʦʢ ʚ ʦʙʝʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʘʨʪʝʨʠʷʭ ʘʥʪʝʛʨʘʜʥʳʡ. ɿʘʢʣʶʯʝʥʠʝ: 

ʜʘʥʥʳʝ ʟʘ ʘʦʨʪʦʘʨʪʝʨʠʠʪ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ11. 2021 

https://doi.org/10.33619/2414-2948/72 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 164 

 

28.08.2021 ʋɿʀ ʘʨʪʝʨʠʡ ʠ ʚʝʥ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ɹʨʘʭʠʦʮʝʬʘʣʴʥʳʡ ʩʪʚʦʣ: ʠʥʪʠʤʘ 

ʤʝʜʠʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʫʪʦʣʱʝʥʘ ʜʦ 0,09ï0,11  ʩʤ. ʆʙʱʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ð 

ʠʥʪʠʤʘ ʤʝʜʠʘ ʜʠʬʬʫʟʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ ʫʪʦʣʱʝʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ: ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ ʩ ʧʦʨʘʞʝʥʠʝʤ ʙʨʘʭʠʦʮʝʬʘʣʴʥʦʛʦ ʩʪʚʦʣʘ, 

ʧʦʜʢʣʶʯʠʯʥʳʭ ʘʨʪʝʨʠʡ, ʧʦʜʤʳʰʝʯʥʳʭ ʘʨʪʝʨʠʡ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʧʣʝʯʝʚʦʡ ʘʨʪʝʨʠʠ ʩʧʨʘʚʘ.  

13.09.2021 ʋɿʀ ʩʦʩʫʜʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʉʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ ʢʨʠʪʠʯʝʩʢʠʡ 

ʩʪʝʥʦʟ /ʦʢʢʣʶʟʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ ʣʝʚʦʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ. ɺ ʨʝʞʠʤʝ 

ʮʚʝʪʥʦʛʦ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʢʨʦʚʦʪʦʢ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʇʨʘʚʘʷ ʦʙʱʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ ʜʠʘʤʝʪʨʦʤ ð 7,8 ʤʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʩ ʚʥʫʪʨʝʥʥʝʡ 

ʷʨʝʤʥʦʡ ʚʝʥʦʡ ʥʝ ʥʘʨʫʰʝʥʦ. ʀʥʪʠʤʘ ʨʘʚʥʦʤʝʨʥʦ ʜʠʬʬʫʟʥʦ ʛʠʧʝʨʵʭʦʛʝʥʥʘ, ʪʦʣʱʠʥʘ ʧʦ ʦʙʝʠʤ 

ʩʪʝʥʢʘʤ ð 1,8 ʤʤ. ʌʦʨʤʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘʨʫʰʝʥʠʷ ʣʦʢʘʣʴʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʨʘʚʘʷ ʧʦʟʚʦʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ð 3,6 ʤʤ. ʍʦʜ ʚ ʧʦʟʚʦʥʦʯʥʦʤ ʢʘʥʘʣʝ 

ʧʨʷʤʦʣʠʥʝʡʥʳʡ 

 

 
 

ʈʠʩʫʥʦʢ 8. ʃʝʚʘʷ ʦʙʱʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ ð 7,7 ʤʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʷʨʝʤʥʦʡ ʚʝʥʦʡ 

ʥʝ ʥʘʨʫʰʝʥʦ. ʀʥʪʠʤʘ ʨʘʚʥʦʤʝʨʥʦ ʜʠʬʬʫʟʥʦ ʛʠʧʝʨʵʭʦʛʝʥʥʘ, ʪʦʣʱʠʥʘ ʧʦ ʦʙʝʠʤ ʩʪʝʥʢʘʤ ð 1,8 ʤʤ. 

ʌʦʨʤʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘʨʫʰʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʃʝʚʘʷ ʧʦʟʚʦʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ð 3,1 ʤʤ ʍʦʜ ʚ ʧʦʟʚʦʥʦʯʥʦʤ ʢʘʥʘʣʝ ʧʨʷʤʦʣʠʥʝʡʥʳʡ. 

ʂʨʦʚʦʪʦʢ ʚ ʦʙʝʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʘʨʪʝʨʠʷʭ ʘʥʪʝʛʨʘʜʥʳʡ. ɿʘʢʣʶʯʝʥʠʝ: ʜʘʥʥʳʝ ʟʘ ʘʦʨʪʦʘʨʪʝʨʠʠʪ 

http://www.bulletennauki.com/
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ʈʠʩʫʥʦʢ 9. 28.08.2021 ʋɿʀ ʘʨʪʝʨʠʡ ʠ ʚʝʥ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ɹʨʘʭʠʦʮʝʬʘʣʴʥʳʡ ʩʪʚʦʣ: 

ʠʥʪʠʤʘ ʤʝʜʠʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʫʪʦʣʱʝʥʘ ʜʦ 0,09ï0,11 ʩʤ. ʆʙʱʘʷ ʩʦʥʥʘʷ ʘʨʪʝʨʠʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʠʥʪʠʤʘ 

ʤʝʜʠʘ ʜʠʬʬʫʟʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ ʫʪʦʣʱʝʥʘ 

 

ɿʘʢʣʶʯʝʥʠʝ: ʜʘʥʥʳʝ ʧʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʘʦʨʪʦʘʨʪʝʨʠʠʪʫ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʙʨʘʭʠʦʮʝʬʘʣʴʥʦʛʦ ʩʪʚʦʣʘ, ʧʦʜʢʣʶʯʠʯʥʳʭ ʘʨʪʝʨʠʡ, ʧʦʜʤʳʰʝʯʥʳʭ ʘʨʪʝʨʠʡ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʧʣʝʯʝʚʦʡ ʘʨʪʝʨʠʠ ʩʧʨʘʚʘ. 
  

  
 

ʈʠʩʫʥʦʢ 10 ʠ 11. 13.09.2021 ʈʠʩʫʥʦʢ ʋɿʀ ʩʦʩʫʜʦʚ ʙʨʶʰʥʦʡ ʘʦʨʪʳ 

 

13.09.2021 ʋɿʀ ʧʦʯʝʯʥʳʭ ʘʨʪʝʨʠʡ: ʩʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ ʩʪʝʥʦʟ ʧʦʯʝʯʥʳʭ 

ʘʨʪʝʨʠʡ, ʢʨʠʪʠʯʝʩʢʠʡ ʩʪʝʥʦʟ ʣʝʚʦʡ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʫ ʨʝʙʝʥʢʘ ʩ ʫʟʣʦʚʘʪʦʡ ʵʨʠʪʝʤʦʡ ʚ 

ʘʥʘʤʥʝʟʝ ʦʪʤʝʯʘʣʘʩʴ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʝʤʠʩʩʠʷ ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ. ʏʝʨʝʟ 7 ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʧʝʨʝʥʝʩʝʥʥʦʡ COVID-19, ʚ ʨʘʥʥʝʤ ʧʦʩʪʢʦʚʠʜʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʣʩʷ ʧʦʩʪʢʦʚʠʜʥʳʡ ʚʘʩʢʫʣʠʪ 

ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʦʩʫʜʦʚ ʚ ʙʘʩʩʝʡʥʝ ʢʦʞʠ ʚ ʚʠʜʝ ʧʦʣʠʤʦʨʬʥʳʭ ʚʳʩʳʧʘʥʠʡ ʥʘ ʢʦʞʝ, 

ʘʥʝʚʨʠʟʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʝʥ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚʠʜʠʤʳʭ ʛʣʘʟʦʤ çʫʟʝʣʢʦʚè ʥʘ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʚʝʥʘʭ. ʆʪʤʝʯʘʣʦʩʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ð ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʦʨʪʦʘʨʪʝʨʠʠʪʘ ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʩʦʩʫʜʦʚ ʧʦʯʝʢ, ʩʦʥʥʳʭ, ʙʨʘʭʠʦʮʝʬʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʠ ʩʦʩʫʜʦʚ ʚʝʨʭʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ. 
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ʈʠʩʫʥʦʢ 12. ʋɿɼɻ ʧʦʯʝʯʥʳʭ ʘʨʪʝʨʠʡ. 

ʇʨʘʚʘʷ ʧʦʯʝʯʥʘʷ ʘʨʪʝʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʪʠʧʠʯʥʦʤ ʤʝʩʪʝ, ʦʪʭʦʞʜʝʥʠʝ ʦʪ ʘʦʨʪʳ ʥʘ 9 ʯʘʩʘʭ, 

ʜʠʘʤʝʪʨ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ (ʩʚʦʙʦʜʥʳʡ ʧʨʦʩʚʝʪ) 

ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʫʞʝʥ ʜʦ 1,8 

ʤʤ, ʢʨʦʚʦʪʦʢ ʚ ʧʨʘʚʦʡ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ ʚ ʤʝʩʪʝ 

ʦʪʭʦʞʜʝʥʠʷ ʦʪ ʘʦʨʪʳ ʤʦʥʦʬʘʟʥʳʡ, 

ʚʳʩʦʢʦʨʝʟʠʩʪʠʚʥʳʡ: Vmax. 232 ʩʤ/ʩ V min 93 

ʩʤ/ʩ RI 0,60; ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ 

ʩʥʠʞʝʥʘ ʜʦ 138 ʤʣ/ʤʠʥ 

ʈʠʩʫʥʦʢ 13. ʃʝʚʘʷ ʧʦʯʝʯʥʘʷ ʘʨʪʝʨʠʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʪʠʧʠʯʥʦʤ ʤʝʩʪʝ, ʦʪʭʦʞʜʝʥʠʝ ʦʪ 

ʘʦʨʪʳ ʥʘ 17 ʯʘʩʘʭ. ɼʠʘʤʝʪʨ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ 

(ʩʚʦʶʦʜʥʳʡ ʧʨʦʩʚʝʪ) ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʫʞʝʥ, ʚ ʨʝʞʠʤʝ ʮʚʝʪʥʦʛʦ 

ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʨʘʛʤʝʥʪʘʨʥʦ, ʢʨʦʚʦʪʦʢ ʚ ʣʝʚʦʡ ʧʦʯʝʯʥʦʡ 

ʘʨʪʝʨʠʠ ʚ ʤʝʩʪʝ ʦʪʭʦʞʜʝʥʠʷ ʦʪ ʘʦʨʪʳ 

ʤʦʥʦʬʘʟʥʳʡ, ʚʳʩʦʢʦʨʠʩʪʠʚʥʳʡ: Vmax. 299 ʩʤ/ʩ 

V min 138 ʩʤ/ʩ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʙʝʥʦʢ ʧʦʣʫʯʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ɻʂʉ ʪʝʨʘʧʠʶ 

(ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥ 750 ʤʛ ʚ/ʚ ʢʘʧʝʣʴʥʦ ʝʞʝʥʝʜʝʣʴʥʦ, ʄʝʜʨʦʣ 16 ʤʛ); ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʫʶ 

ʪʝʨʘʧʠʶ (ʤʝʪʦʪʨʝʢʩʘʪ 15 ʤʛ ʧ/ʢ ʦʪʤʝʥʝʥ ʚ ʩʚʷʟʠ ʩ ʧʦʙʦʯʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʥʘʟʥʘʯʝʥ 

ʮʠʢʣʦʬʦʩʬʘʥ 350ʤʛ ʚ/ʚ ʩʪʨ 1 ʨʘʟ ʥʝʜʝʣʶ), ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʪʝʨʘʧʠʶ (ʛʝʧʘʨʠʥ 0,3 ʤʣ 4 ʨʘʟʘ 

ʚ ʜʝʥʴ ʧ/ʢ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʜʦʟʳ, ʚʘʨʬʘʨʠʥ 1 ʪ 1 ʨʘʟ ʚ ʜʝʥʴ), ʩʦʩʫʜʠʩʪʫʶ ʪʝʨʘʧʠʶ 

(ʧʝʥʪʦʢʩʠʬʠʣʣʠʥ 5 ʤʣ ʚ/ʚ ʢʘʧ 1 ʨʘʟ ʚ ʜʝʥʴ ˉ5), ʘʩʧʘʨʢʘʤ 1ʪ 2 ʨʘʟʘ ʚ ʜʝʥʴ.  

ʋ ʨʝʙʝʥʢʘ ʊ. ɹ. ʩ ʙʦʣʝʟʥʴʶ ʊʘʢʘʷʩʫ, ʨʘʟʚʠʚʰʝʡʩʷ ʚ ʩʚʷʟʠ ʩ COVID-19 ʥʘ ʦʩʦʚʘʥʠʠ 

ʙʠʦʤʠʢʨʦʩʢʦʧʠʠ ʙʫʣʴʙʘʨʥʦʡ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ ʩ ʬʦʪʦʨʝʛʠʩʪʨʘʮʠʝʡ ʫʩʪʘʥʦʚʣʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʩʦʩʫʜʠʩʪʳʝ ʠ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʝ ʠʟʤʝʥʝʥʠʷ ʩ ʪʷʞʝʣʳʤʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʩʫʞʝʥʠʝʤ ʨʝʟʠʩʪʠʚʥʳʭ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʝʤʢʦʩʪʥʳʭ ʩʦʩʫʜʦʚ 

(ʈʠʩʫʥʢʠ 14, 15). 

 

ʆʙʩʫʞʜʝʥʠʝ 

ʀʥʬʝʢʮʠʷ SARS-CoV-2 ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʚ ʨʝʚʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʜʨʫʛʠʭ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʠ ʘʫʪʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ. ʏʘʩʪʠʯʥʦ ʧʝʨʝʢʨʝʱʠʚʘʶʱʠʝʩʷ 

ʢʣʠʥʠʯʝʩʢʠʝ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʦʪʨʘʞʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʭʦʜʩʪʚʦ 

ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ COVID-19 ʠ ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʚʤʘʪʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ. 
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ʆʜʥʘʢʦ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʪʢʦʚʠʜʥʳʡ ʩʠʥʜʨʦʤ ʥʦʩʠʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ: 

ʩʠʤʧʪʦʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʩʦʩʫʱʝʩʪʚʫʶʪ ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʜʨʫʛʦʡ (ʘ ʯʘʱʝ ʥʝʩʢʦʣʴʢʠʭ) ʦʨʛʘʥʥʦʡ ʩʠʩʪʝʤʳ.  

  
 

ʈʠʩʫʥʦʢ 14 ʠ 15. ʊʝʤʠʨʙʝʢʦʚʘ ʊ. ʉ., 2005 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʘʦʨʪʦʘʨʪʝʨʠʠʪ ʧʦʩʪʢʦʚʠʜʥʳʡ. 

ɹʠʦʤʠʢʨʦʩʢʦʧʠʠ ʙʫʣʴʙʘʨʥʦʡ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ. ʋʚʝʣʠʯʝʥʠʝ 24Ĭ. ʀʟʤʝʥʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ ʚ ʚʠʜʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʢʘʣʠʙʨʘ ʩʦʩʫʜʦʚ, ʧʦʚʳʰʝʥʥʦʡ ʠʟʚʠʪʦʩʪʠ, ʠʰʝʤʠʯʝʩʢʠʝ ʟʦʥʳ. 

ʈʘʩʰʠʨʝʥʠʝ ʝʤʢʦʩʪʥʳʭ ʩʦʩʫʜʦʚ (ʚʝʥʫʣ) ʠ ʩʫʞʝʥʠʝ ʨʝʟʠʩʪʠʚʥʳʭ ʩʦʩʫʜʦʚ (ʘʨʪʝʨʠʦʣ) 

 

ʈʦʣʴ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʉɿʉʊ ʠʟʫʯʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʨʦʚʦʮʠʨʫʶʱʝʤ ʠ 

ʜʘʞʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʉʚʷʟʴ ʉɿʉʊ ʩ ʚʠʨʫʩʥʳʤʠ 

ʠʥʬʝʢʮʠʷʤʠ ʠʟʫʯʘʣʘʩʴ ʚʳʙʦʨʦʯʥʦ [4, 10, 11]. ʊʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʠʥʬʝʢʮʠʷ ʤʦʞʝʪ ʠʛʨʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʨʠʛʛʝʨʥʫʶ ʨʦʣʴ, ʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʫʪʦʠʤʤʫʥʥʳʡ 

ʧʨʦʮʝʩʩ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʉɿʉʊ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳʝ 

ʨʝʚʤʘʪʦʣʦʛʠ ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʧʦʠʩʢʫ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʉɿʉʊ [8, 12].  

ʊʨʝʙʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ɼʄɺʉ ʠ ʩ ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ 

ʧʝʨʝʥʝʩʝʥʥʦʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ, ʠʟʫʯʝʥʠʝ ʢʘʪʘʤʥʝʟʘ ʧʘʮʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʣʦʞʥʝʥʠʡ. 

ʅʝʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʥʝʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʨʪʝʨʠʠʪʘ 

ʊʘʢʘʷʩʫ ʩʥʠʞʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʠʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʝʨʘʧʠʠ 

ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠ ʣʝʯʠʪʴ ʜʘʥʥʫʶ ʧʘʪʦʣʦʛʠʶ.  

ɸʨʪʝʨʠʠʪ ʊʘʢʘʷʩʫ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʪʨʫʢʪʫʨʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʫ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʧʦʩʪʢʦʚʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ. 
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ʟʘʙʦʣʝʚʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ ʠʣʠ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʆʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ 

ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʳ ʞʘʣʦʙ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʦʛʫʪ 

ʙʝʩʧʦʢʦʠʪʴ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʤʝʩʷʮʝʚ. ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʦʨʠʝʥʪʠʨʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʨʘʧʠʠ ʜʝʪʩʢʦʛʦ ʤʫʣʴʪʠʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ (ɼʄɺʉ) ʠ ʩʠʩʪʝʤʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ COVID-19. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʝʨʚʘʷ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ ʩʝʨʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 31 ʧʘʮʠʝʥʪʘ ʩ ɼʄɺʉ ʠ 

23 ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʩʪʝʤʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʉɿʉʊ), ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

COVID-19, ʠ 29 ð ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʉɿʉʊ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʥʝʩʝʥʥʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ 

ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʪʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʘʪʦʛʝʥʝʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ SARS CoV2 ʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʷʞʝʣʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ɼʄɺʉ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʘʜʘʧʪʠʨʦʚʘʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʇʘʮʠʝʥʪʳ ʉɿʉʊ ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʨʠʩʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ COVID-19 ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ.  
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Abstract. With a new coronavirus infection, almost all organism systems are involved in 

the pathological process, which leads to development during the disease or post-COVID period of 

both new diseases and complications of existing chronic diseases requiring treatment or 

rehabilitation. The remaining after the suffered disease symptom complex complaints and clinical 

manifestations can be disturbed without conducting therapy and rehabilitation over many months. 

Purpose of the study. Present on their own observations of the laws of the clinical picture and 

therapies of the treatment of childrenôs multisystem inflammatory syndrome and systemic diseases 

of the connective tissue associated with COVID-19. Research results. Presented in Kyrgyzstan 

series of own clinical observations of 31 patients with childrenôs multisystem inflammatory 

syndrome and 23 patients with systemic diseases of the connective tissue associated with COVID-

19, and 29 ð with exacerbation of the systemic diseases of the connective tissue due to the 

transferred coronavirus infection, demonstrates the etiological and pathogenic significance SARS 

COV2 in the emergence of a severe system of inflammatory response. Timely anti-inflammatory 

treatment of childrenôs multisystem inflammatory syndrome is crucial and must be adapted for each 

patient in order to achieve the most favorable effect. Patients of the systemic diseases of the 

connective tissue account for a risk group with regard to the disease COVID-19 and the unfavorable 

disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʩʢʠʡ ʤʫʣʴʪʠʩʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ, COVID 19, 

ʂʘʚʘʩʘʢʠ ʧʦʜʦʙʥʳʡ ʩʠʥʜʨʦʤ, ʢʣʠʥʠʢʘ, ʪʝʨʘʧʠʷ. 

 

Keywords: childrenôs multisystem inflammatory syndrome, COVID 19, Kawasaki similar 

syndrome, clinic, therapy. 

 

ʉ ʤʘʨʪʘ 2020 ʛ. ʥʘ ʬʦʥʝ ʧʘʥʜʝʤʠʠ COVID-19 ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ (ʀʪʘʣʠʷ, ʌʨʘʥʮʠʷ, 

ʐʚʝʡʮʘʨʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ ʉʐɸ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʥʦʚʦʤ ʟʘʙʦʣʝʚʘʥʠʠ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩ COVID-19, ʫ ʜʝʪʝʡ, ʩ ʚʳʨʘʞʝʥʥʳʤ ʛʠʧʝʨʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʙʦʣʝʟʥʠ ʂʘʚʘʩʘʢʠ (ɹʂ), ʘ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʚʠʜʝ ʩʠʥʜʨʦʤʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ ʠʣʠ ʤʠʦʢʘʨʜʠʪʘ ʩ ʢʘʨʜʠʦʛʝʥʥʳʤ ʰʦʢʦʤ.  

ɺ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ʥʘ ʦʩʥʦʚʘʥʠʠ 39 ʦʙʩʝʨʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ 662 ʜʝʪʷʭ ʩ 

ɼʄɺʉ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ɼʄɺʉ 

ï ʦʧʘʩʥʦʝ ʩʠʩʪʝʤʥʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʚʦʩʧʘʣʝʥʠʝʤ ʢʨʘʡʥʝʡ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʣʠʭʦʨʘʜʢʦʡ, ʘʙʜʦʤʠʥʘʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʢʦʥʲʶʥʢʪʠʚʠʪʦʤ ʠ 

ʩʳʧʴʶ [1ï3]. 

NICE ʧʨʝʜʣʘʛʘʝʪ ʩʯʠʪʘʪʴ ʜʣʠʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝ COVID-19, ʝʩʣʠ ʩʠʤʧʪʦʤʳ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ-ʪʨʝʭ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʩʪʨʦʡ ʬʘʟʳ ʙʦʣʝʟʥʠ, ʘ ʝʩʣʠ 

ʩʠʤʧʪʦʤʳ ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʦʩʣʝ 12 ʥʝʜʝʣʴ ð ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʦʩʪʢʦʚʠʜʥʳʡ 

ʩʠʥʜʨʦʤ 

ʇʦʩʪʢʦʚʠʜʥʳʡ ʩʠʥʜʨʦʤ ð ɻ ʪʦ ʤʫʣʴʪʠʩʠʩʪʝʤʥʦʝ ʧʦʨʘʞʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʦʩʣʝ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʤʫʣʴʪʠʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠ ʧʨʦʪʝʢʘʶʱʠʡ ʪʨʦʤʙʦʚʘʩʢʫʣʠʪ [4]. 

ʇʨʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 

ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʚʦ ʚʨʝʤʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠʣʠ ʚ ʧʦʩʪʢʦʚʠʜʥʦʤ ʧʝʨʠʦʜʝ ʢʘʢ ʥʦʚʳʭ ʙʦʣʝʟʥʝʡ, ʪʘʢ ʠ ʦʩʣʦʞʥʝʥʠʡ ʠʤʝʶʱʠʭʩʷ ʭʨʦʥʠʯʝʩʢʠʭ 
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ʟʘʙʦʣʝʚʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ ʠʣʠ ʨʝʘʙʠʣʠʪʘʮʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʩʪʘʚʰʠʝʩʷ 

ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʞʘʣʦʙʳ ʤʦʛʫʪ ʙʝʩʧʦʢʦʠʪʴ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʤʝʩʷʮʝʚ. 

ʇʘʥʜʝʤʠʷ COVID-19 ʟʘʪʨʦʥʫʣʘ ʠ ʨʝʚʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʤʝʶʪ 

ʘʫʪʦʠʤʤʫʥʥʫʶ ʧʨʠʨʦʜʫ, ʫʩʫʛʫʙʣʷʷ ʩʫʱʝʩʪʚʫʶʱʠʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ [5]. 

ɼʘʥʥʳʝ ʦ ʯʘʩʪʦʪʝ ʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʝʚʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʳ. ʇʘʮʠʝʥʪʳ ʩ ʉɿʉʊ ʥʘʭʦʜʷʪʩʷ ʚ 

ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ (ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ) ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ SARS-CoV-2 ʚʩʣʝʜʩʪʚʠʝ 

ʠʤʝʶʱʝʛʦʩʷ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʠʥʬʝʢʮʠʠ SARS-CoV-2 ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʨʘʟʚʠʪʠʝ ʧʦʩʪʢʦʚʠʜʥʳʭ ʧʦʨʘʞʝʥʠʡ, ʚ ʧʘʪʦʛʝʥʝʟʝ ʢʦʪʦʨʳʭ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ 

ʘʫʪʦʘʛʨʝʩʩʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʦʨʙʠʜʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʥʘʟʥʘʯʝʥʠʷ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʊʨʝʙʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ɼʄɺʉ ʠ ʩ ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ 

ʧʝʨʝʥʝʩʝʥʥʦʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʠʟʫʯʝʥʠʝ ʢʘʪʘʤʥʝʟʘ ʧʘʮʠʝʥʪʦʚ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ, 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ 

ʦʨʠʝʥʪʠʨʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʨʘʧʠʠ ʜʝʪʩʢʦʛʦ 

ʤʫʣʴʪʠʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʩʠʩʪʝʤʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ COVID-19. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʦʪʢʨʳʪʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʪʜʝʣʝʥʠʠ ʢʘʨʜʠʦʨʝʚʤʘʪʦʣʦʛʠʠ 

ʅʎʆʄʠɼ.  

ʆʙʩʣʝʜʦʚʘʥʳ 3 ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʜʝʪʝʡ: 

1. ɼʄɺʉ (ʇʎʈ SARS Cov-2 ʦʪʨʠʮʘʪʝʣʴʥʦ; ʀʌɸ SARS Cov-2 IgG ʧʦʣʦʞʠʪʝʣʴʥʦ). 

2. ʉɿʉʊ, ʚʦʟʥʠʢʰʠʝ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ COVID-19 (ʇʎʈ SARS Cov-2 ʦʪʨʠʮʘʪʝʣʴʥʦ; 

ʀʌɸ SARS Cov-2 IgG ʧʦʣʦʞʠʪʝʣʴʥʦ) 

3. ʉɿʉʊ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʜʦ ʧʝʨʠʦʜʘ ʧʘʥʜʝʤʠʠ ʠ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ COVID-19 (ʇʎʈ 

SARS Cov-2 ʦʪʨʠʮʘʪʝʣʴʥʦ; ʀʌɸ SARS Cov-2 IgG ʦʪʨʠʮʘʪʝʣʴʥʦ). 

ʂʨʠʪʝʨʠʠ ʦʪʙʦʨʘ ʙʦʣʴʥʳʭ ʚ ʛʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ:  

-ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ɼʄɺʉ ɺʆɿ, 

-ɹʦʣʴʥʳʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʉɿʉʊ 1ï3 ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʩ ʦʩʪʨʳʤ, ʧʦʜʦʩʪʨʳʤ, 

ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ, ʧʝʨʝʥʝʩʰʠʝ COVID-19 (ʇʎʈ SARS Cov-2 ʦʪʨʠʮʘʪʝʣʴʥʦ, ʀʌɸ 

SARS Cov-2 IgG ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ). 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ:  

-ʅʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ɼʄɺʉ ɺʆɿ. 

-ɼʝʪʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʉɿʉʊ. 

-ʆʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠ ʚʠʨʫʩʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

-ʆʪʢʘʟ ʨʦʜʠʪʝʣʝʡ ʦʪ ʫʯʘʩʪʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʩʝʤ ʙʦʣʴʥʳʤ ʧʨʦʚʝʜʝʥʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʢʣʠʥʠʢʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ:  

1. ɸʥʘʣʠʟ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʠ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʩ ʫʪʦʯʥʝʥʠʝʤ ʥʘʣʠʯʠʷ ʩʨʝʜʠ 
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ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʨʝʚʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʠʟʫʯʝʥʠʝ 

ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

2. ʆʮʝʥʢʘ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ. 

2.1. ʆʮʝʥʢʘ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʚʢʣʶʯʘʣʘ ʫʪʦʯʥʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ 

ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʜʝʙʶʪʝ, ʦʮʝʥʢʫ ʘʢʪʠʚʥʦʩʪʠ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʠ ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 1-3-6 ʤʝʩʷʮʝʚ. 

 ɸʢʪʠʚʥʦʩʪʴ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ: ʢʦʣʠʯʝʩʪʚʫ ʩʫʩʪʘʚʦʚ ʩ ʵʢʩʩʫʜʘʮʠʝʡ ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʢʩʩʫʜʘʮʠʠ (0ï3 ʙʘʣʣʘ); ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʫʩʪʘʚʥʦʛʦ ʧʦʨʘʞʝʥʠʷ; 

ʢʦʣʠʯʝʩʪʚʫ ʙʦʣʝʟʥʝʥʥʳʭ ʩʫʩʪʘʚʦʚ; ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʠ ʚ ʙʘʣʣʘʭ (ʦʪ 0 ʜʦ 3 ʙʘʣʣʦʚ); 

ʢʦʣʠʯʝʩʪʚʫ ʩʫʩʪʘʚʦʚ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ; ʢʦʣʠʯʝʩʪʚʫ ʘʢʪʠʚʥʳʭ ʩʫʩʪʘʚʦʚ. ʃʦʢʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ɺ. ʇ. ʇʘʚʣʦʚʳʤ, ɺ. ɸ. 

ɼʫʣʷʧʠʥʦʡ, ʄ. ɻ. ɸʩʪʘʧʝʥʢʦ (1972). 

2.2. ʅʘʣʠʯʠʝ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʞʘʣʦʙ ʙʦʣʴʥʳʭ, ʜʘʥʥʳʭ ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʕʂɻ, ʕʍʆ-ʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ, ʋɿʀ ʦʨʛʘʥʦʚ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ).  

2.3. ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʭʨʷʱʝʚʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩʫʩʪʘʚʦʚ ʦʮʝʥʠʚʘʣʠʩʴ ʜʦ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ ʜʘʣʝʝ ʢʘʞʜʳʝ 6 ʤʝʩʷʮʝʚ. ʉʪʘʜʠʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʧʦ ʐʪʝʡʥʙʨʦʢʢʝʨʫ (1988 ʛ). 

2.4. ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ; ʛʝʤʦʛʣʦʙʠʥ, ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʮʚʝʪʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʦʜʝʨʞʘʥʠʝ ʪʨʦʤʙʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, ʉʆʕ, 

ʪʝʩʪ ʥʘ ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ (Ig) ɸ, ʄ, G ʧʦ ʤʝʪʦʜʫ 

ʄʘʥʯʠʥʠ, ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ð 1 ʨʘʟ ʚ ʤʝʩʷʮ. ʉʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ ʜʘʣʝʝ ʢʘʞʜʳʡ ʤʝʩʷʮ. ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʦʙʩʣʝʜʦʚʘʥʠʷ: 

-ʚʳʷʚʣʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʈʅʂ SARS-CoV-2 ʚ ʤʘʟʢʘʭ ʠʟ 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ, ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʘʙʦʨ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʈʅʂ SARS-CoV-2 ʤʝʪʦʜʦʤ ʇʎʈ çɸʤʧʣʠʊʝʩʪ SARS-CoV-2è);  

-ʩʝʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 

ʢʣʘʩʩʦʚ IgM, IgG ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ Mindray; 

-ʧʫʣʴʩʦʢʩʠʤʝʪʨʠʷ;  

-ʤʦʥʠʪʦʨʠʥʛ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ,  

-ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ (ʕʭʦʂɻ) ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ (ʂɸ); 

-ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʘʛʫʣʦʛʨʘʤʤʳ, 

-ʋɿʀ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ;  

-ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ; ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʠʤʤʫʥʦʣʦʛʠʠ ʅʎʆʄʠɼ ʠ (ʠʣʠ) ʢʦʤʤʝʨʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠ ʧʦʤʦʱʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ. 

ʇʝʨʠʦʜ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʩʝʥʪʷʙʨʴ 2020 ʛ., ʤʘʨʪ 2021 ʛ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʠʣʦʪʥʳʤ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ ʥʝ 

ʧʨʦʚʦʜʠʣʩʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. ʅʦʤʠʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʧʠʩʳʚʘʣʠ ʩ ʫʢʘʟʘʥʠʝʤ 

ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʧʨʦʮʝʥʪʥʳʭ ʜʦʣʝʡ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʄʀʎ ʄɿ ʂʈ) ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʩ ʤʘʨʪʘ ʧʦ ʜʝʢʘʙʨʴ 

2020 ʛ. 1053 ʨʝʙʝʥʢʘ ʧʦʣʫʯʠʣʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ COVID-19. ɺ ʩʪʨʫʢʪʫʨʝ 

ʙʦʣʴʥʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʜʝʪʠ ʦʪ 5 ʜʦ 15 ʣʝʪ (46,4%) ʠ ʦʪ 1 ʜʦ 4 ʣʝʪ (23,3%) (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʝʪʝʡ ʩ COVID-19 ʚ ʂʳʨʛʳʟʩʪʘʥʝ 

 

ɼʦʤʠʥʠʨʦʚʘʣʠ ʜʝʪʠ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ (59,5%), ʭʦʪʷ ʥʝ ʨʝʜʢʠʤʠ ʙʳʣʠ 

ʩʣʫʯʘʠ ʪʷʞʝʣʦʛʦ ʠ ʢʨʘʡʥʝ ʪʷʞʝʣʦʛʦ ʩʦʩʪʦʷʥʠʷ (18,0%) (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʧʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ COVID 19 - ʚ ʂʳʨʛʳʟʩʪʘʥʝ 
 

ɼʄɺʉ ʚʳʷʚʣʝʥ ʫ 27 ʠʟ 1057 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʝʡ, ʚ 2-ʭ ʩʣʫʯʘʷʭ ɼʄɺʉ ʦʪʤʝʯʝʥ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ (ʈʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʄɺʉ ʫ ʜʝʪʝʡ ʚ ʂʈ (2,5% ʠʟ ʯʠʩʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 1057 ʜʝʪʝʡ ʩ COVID-19) 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʠʧʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʠʩʭʦʜʳ ɼʄɺʉ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ 

COVID-19, ʧʦ ʜʘʥʥʳʤ ʥʘʰʝʡ ʢʣʠʥʠʢʠ (ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ). 

ʉʨʝʜʠ 31 ʥʘʙʣʶʜʘʝʤʦʛʦ ʙʦʣʴʥʦʛʦ ʩ ɼʄɺʉ ʧʨʝʦʙʣʘʜʘʣʠ ʤʘʣʴʯʠʢʠ (54,8%), ʚʦʟʨʘʩʪ 
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ʧʘʮʠʝʥʪʦʚ ʦʪ 15 ʤʝʩʷʮʝʚ ʜʦ 17 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 5,5 ʛʦʜʘ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʤʥʝʟ ʧʦ COVID-19 ʙʳʣ ʫ 20 ʙʦʣʴʥʳʭ (64,5%), IgM 

ʠ (ʠʣʠ) IgG SARS CoV 2 ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʚʩʝʭ ʜʝʪʝʡ, ʧʨʠ ʵʪʦʤ ʇʎʈ ʙʳʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʫ 

ʚʩʝʭ ʙʦʣʴʥʳʭ. 

 

ʊʘʙʣʠʮʘ 1  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɼɽʄʆɻʈɸʌʀʏɽʉʂʀʍ ɼɸʅʅʓʍ,  

ʂʃʀʅʀʏɽʉʂʆʁ ʄɸʅʀʌɽʉʊɸʎʀʀ ʋ ʅɸɹʃʖɼɸɽʄʓʍ ʇɸʎʀɽʅʊʆɺ ʉ ɼʄɺʉ (n=31) 
 

ʇʨʠʟʥʘʢʠ ʘʙʩ. (%) 

ʄʝʜʠʘʥʘ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, ʛʦʜʳ 5,5 

ʄʘʣʴʯʠʢʠ 17 (54,8%) 

ɼʝʚʦʯʢʠ  14 (45,2%) 

ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʂʘʚʘʩʘʢʠ ʧʦʜʦʙʥʦʛʦ ʩʠʥʜʨʦʤʘ,  

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩ ʰʦʢʦʤ ʠʣʠ ʣʠʭʦʨʘʜʢʦʡ ʠʣʠ ʩ ʦʙʦʠʤʠ ʩʠʤʧʪʦʤʘʤʠ  

ʃʠʭʦʨʘʜʢʘ 31 (100%) 

ʉʢʣʝʨʠʪ, ʢʦʥʲʶʥʢʪʠʚʠʪ 17 (54,8%) 

ʍʝʡʣʠʪ 18 (58,0%) 

ɻʣʦʩʩʠʪ 16 (51,6%) 

ʉʳʧʴ 26 (83,8%) 

ʐʝʡʥʘʷ ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ 15 (48,38%) 

ʇʦʨʘʞʝʥʠʝ ʢʠʩʪʝʡ ʠ ʩʪʦʧ (ʵʨʠʪʝʤʘ, ʦʪʝʢ, ʰʝʣʫʰʝʥʠʝ) 19 (61,2%) 

ʐʦʢ 3 (9,6%) 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ  

ɸʨʠʪʤʠʠ  7 (22,5%) 

ʇʦʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ ʠ ʤʠʦʢʘʨʜʠʪ 12 (38,7%) 

ʉʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʉʅ) ʠ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, 23 (74,2%) 

ʆʩʪʨʳʡ ʢʦʨʦʥʘʨʥʳʡ ʩʠʥʜʨʦʤ 1 (3,2%) 

ʈʠʩʢ ʚʝʥʦʟʥʦʡ ʪʨʦʤʙʵʤʙʦʣʠʠ 18 (58,0%) 

ʊʨʦʤʙ ʚ ʧʦʣʦʩʪʠ ʞʝʣʫʜʦʯʢʦʚ ʠ ʧʨʝʜʩʝʨʜʠʡ ʩʝʨʜʮʘ 3 (9,6%) 

ʉʫʩʪʘʚʥʦʡ ʩʠʥʜʨʦʤ 

ɹʦʣʴ 23 (74,2%) 

ʇʨʠʧʫʭʣʦʩʪʴ 8 (25,8%) 

ʆʣʠʛʦʘʨʪʨʠʪ 5 (16,1%) 

ʇʦʣʠʘʨʪʨʠʪ  3 (9,6%) 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ  

ʄʝʥʠʥʛʠʪ, ʤʝʥʠʥʛʠʟʤ 12 (38,7%) 

ɻʦʣʦʚʥʘʷ ʙʦʣʴ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ 28 (90,3%) 

ʉʦʥʣʠʚʦʩʪʴ, ʚʷʣʦʩʪʴ, ʙʝʩʧʦʢʦʡʩʪʚʦ, ʠʟʤʝʥʝʥʠʷ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

28 (90,3%) 

ʈʝʩʧʠʨʘʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ  

ʂʘʰʝʣʴ, ʦʜʳʰʢʘ, ʩʥʠʞʝʥʠʝ Spo2 12 (38,7%) 

ʉʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ  

ʊʦʰʥʦʪʘ, ʨʚʦʪʘ, ʜʠʘʨʝʷ, ʙʦʣʠ ʚ ʞʠʚʦʪʝ 14 (45,1%) 

 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ɼʄɺʉ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʝʣʠ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ. ʇʦʤʠʤʦ 

ʣʠʭʦʨʘʜʢʠ ʠ ʛʫʤʦʨʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫ ʜʝʪʝʡ ʜʦ 5 ʣʝʪ ʯʘʱʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʧʨʝʦʙʣʘʜʘʣʠ ʢʦʞʥʳʝ ʠ ʢʦʞʥʦ-ʩʣʠʟʠʩʪʳʝ ʩʠʤʧʪʦʤʳ, ʩʠʤʧʪʦʤʳ 
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ʧʦʨʘʞʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʜʝʪʝʡ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʯʘʱʝ ʤʘʥʠʬʝʩʪʠʨʦʚʘʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ, ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʘ ̫ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʉʫʩʪʘʚʥʦʡ ʩʠʥʜʨʦʤ ʦʪʤʝʯʘʣʩʷ ʦʜʠʥʘʢʦʚʦ 

ʯʘʩʪʦ ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ.  

ʅʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ɼʄɺʉ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʊ ʠ ɺ ʣʠʤʬʦʮʠʪʦʚ.  

ʄʳ ʧʦʜʜʝʨʞʠʚʘʝʤ ʤʥʝʥʠʝ ʨʷʜʘ ʘʚʪʦʨʦʚ ʦ ʪʦʤ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʢʣʝʪʦʢ (CD3, 

CD4, CD8) ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ (TNF-a) ʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ 

IL-6 IL-10 [6]. 

ɺʘʞʥʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʘʢʪʠʚʥʦʩʪʴ ʊ-ʢʣʝʪʦʢ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʬʫʥʢʮʠʠ ʜʳʭʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ. ʇʘʮʠʝʥʪʘʤ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʊ-ʣʠʤʬʦʮʠʪʦʚ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʨʘʥʥʝʝ ʤʝʜʠʮʠʥʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ [7 ]. 

 
ʈʠʩʫʥʦʢ 4. ʅʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʪʩʢʠʤ ʤʫʣʴʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʩʠʥʜʨʦʤʦʤ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ COVID-19 

 

ʉ ʫʯʝʪʦʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ, ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʘʪʦʛʝʥʝʟʘ ɼʄɺʉ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʨʫʰʝʥʠʡ 

ʛʝʤʦʩʪʘʟʘ, ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ ʧʘʮʠʝʥʪʘʤ ʥʘʟʥʘʯʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʨʘʧʠʶ, 

ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ [8, 9]. ʆʪʤʝʯʘʣʘʩʴ ʙʦʣʴʰʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʭ (ʧʫʣʴʩ-ʪʝʨʘʧʠʷ ʤʝʪʠʧʨʝʜʥʠʟʦʣʦʥʦʤ, ʪʝʨʘʧʠʷ 

ʜʝʢʩʘʤʝʪʘʟʦʥʦʤ), ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ 

ʚʚʝʜʝʥʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 18 ʙʦʣʴʥʳʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʝʥʠʥʛʠʪʦʤ ʠ 

ʤʝʥʛʦʵʥʮʝʬʘʣʠʪʦʤ, ʂʘʚʘʩʘʢʠ - ʧʦʜʦʙʥʦʤ ʩʠʥʜʨʦʤʦʤ (ʊʘʙʣʠʮʘ 2). ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʥʘʟʥʘʯʝʥʠʠ 

ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪʤʝʯʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʪʝʨʘʧʠʠ. 

ʇʘʥʜʝʤʠʷ COVID-19 ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʨʦʩʪ ʥʦʚʳʭ ʉɿʉʊ ʠʣʠ ʨʝʚʤʘʪʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʘʫʪʦʠʤʤʫʥʥʫʶ ʧʨʠʨʦʜʫ, ʫʩʫʛʫʙʣʷʷ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪ. 

ʈʘʟʚʠʪʠʝ ʘʫʪʦʠʤʤʫʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦʩʣʝ ʠʥʬʝʢʮʠʠ COVID-19 ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ. ʕʪʦ ʧʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ 

ʘʫʪʦʠʤʤʫʥʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. 
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ʊʘʙʣʠʮʘ 2 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɽʈɸʇʀʀ ʇɸʎʀɽʅʊʆɺ ʉ ɼʄɺʉ  

ʅɸ ʆʉʅʆɺɸʅʀʀ ʉʆɹʉʊɺɽʅʅʓʍ ʅɸɹʃʖɼɽʅʀʁ 
 

ʊʝʨʘʧʠʷ 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 18 (58,0%) 

ʉʠʩʪʝʤʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ 29 (93,5%) 

ɸʥʪʠʢʦʘʛʫʣʷʥʪʳ 29 (93,5%) 

ɸʥʘʢʠʥʨʘ (ʠʥʛʠʙʠʪʦʨ ʀʃ-1) - 

ʊʦʮʠʣʠʟʫʤʘʙ (ʠʥʛʠʙʠʪʦʨ ʀʃ-6) 5 (16,1%) 

ʀʥʬʣʠʢʩʠʤʘʙ (ʠʥʛʠʙʠʪʦʨ ʌʅʆ ʘʣʴʬʘ) - 

ɺ ʫʩʣʦʚʠʷʭ ʆʈʀʊ 5 (16,1%) 

ɺʘʟʦʘʢʪʠʚʥʘʷ (ʚʘʟʦʧʨʝʩʩʦʨʥʘʷ ʧʦʜʜʝʨʞʢʘ) 15 (48,4%) 

ʀɺʃ 3 (9,6%) 

ʕʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʤʝʤʙʨʘʥʥʘʷ ʦʢʩʠʛʝʥʘʮʠʷ - 
 

 

 
ʈʠʩʫʥʦʢ 5. ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ. ʄɺʉ ʂʘʚʘʩʘʢʠ ʧʦʜʦʙʥʳʡ ʩʠʥʜʨʦʤ. ɼʝʚʦʯʢʘ ʈʝʙʝʥʦʢ ʂ. ʉ., 

28.01.09 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʛʦʨʦʜ ɹʠʰʢʝʢ, ɼʠʘʛʥʦʟ çʄʫʣʴʪʠʩʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ. 

ʂʘʚʘʩʘʢʠ ʧʦʜʦʙʥʳʡ ʩʠʥʜʨʦʤ (ʩʳʧʴ, ʩʢʣʝʨʠʪ)è 
 

 

 

 

ʈʠʩʫʥʦʢ 6. ʈʝʙʝʥʦʢ ʂ. ʉ., 28.01.09 ʛʦʜʘ ʨʦʞʜʝʥʠʷ. ɼʠʘʛʥʦʟ çʄʫʣʴʪʠʩʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʩʠʥʜʨʦʤ. ʂʘʚʘʩʘʢʠ ʧʦʜʦʙʥʳʡ ʩʠʥʜʨʦʤ (ʩʳʧʴ, ʩʢʣʝʨʠʪ, ʘʨʪʨʠʪ)è 
 

ʇʨʠ COVID-19 ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, 

ʧʨʦʚʦʮʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʘʫʪʦʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʦʤ ʫ 

23 ʧʘʮʠʝʥʪʦʚ ʨʘʟʚʠʣʠʩʴ ʉɿʉʊ (ʩʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ ʚʦʣʯʘʥʢʘ, ʜʝʨʤʘʪʦʤʠʦʟʠʪ, ʧʦʣʠʤʠʦʟʠʪ, 

ʶʚʝʥʠʣʴʥʳʡ ʘʨʪʨʠʪ, ʩʠʥʜʨʦʤ ɻʠʡʝʥʘ-ɹʘʨʨʝ, ʚʘʩʢʫʣʠʪʳ ð ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ 

ʩʦʩʫʜʦʚ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3 

ʏɸʉʊʆʊɸ ʈɽɺʄɸʊʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ, ʉʇʈʆɺʆʎʀʈʆɺɸʅʅʓʍ ʇɽʈɽʅɽʉɽʅʅʆʁ 

ʅʆɺʆʁ ʂʆʈʆʅɸɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀɽʁ ʋ ɼɽʊɽʁ ɺ ʋʉʃʆɺʀʗʍ ʇɸʅɼɽʄʀʀ 
 

ɿʘʙʦʣʝʚʘʥʠʝ (ʩʠʥʜʨʦʤ) ʘʙʩ. % 

ʉʂɺ 2 (8,6%) 

ɼʝʨʤʘʪʦʤʠʦʟʠʪ 3 (13,3%) 

ʇʦʣʠʤʠʦʟʠʪ 3 (13,3%) 

ɺʘʩʢʫʣʠʪ 4 (17,4%) 

ʉʠʥʜʨʦʤ ɻʠʡʝʥʘ ɹʘʨʨʝ 6 (26,08%) 

ʖʚʝʥʠʣʴʥʳʡ ʠʜʠʦʧʘʪʠʯʝʩʢʠʡ ʘʨʪʨʠʪ (ʖʀɸ)  5 (21,7%) 

ɺʩʝʛʦ 23 (100%) 

 

ʊʝʯʝʥʠʝ ʉɿʉʊ ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʭ SARS CoV 2 ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʪʝʯʝʥʠʝʤ ʠ ʪʦʨʧʠʜʥʦʩʪʴʶ ʢ ʣʝʯʝʥʠʶ. 

ʋ ʙʦʣʴʥʳʭ ʉɿʉʊ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʭ SARS CoV 2, ʙʳʣ ʚʳʷʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʜʠʩʙʘʣʘʥʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ, ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʜʝʧʨʝʩʩʠʷ ʊ-ʟʘʚʠʩʠʤʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʝʟʢʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ ɺ-ʟʘʚʠʩʠʤʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD3, CD4, CD8) ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʠʤʤʫʥʦ-ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʠʥʜʝʢʩʘ, ʜʝʧʨʝʩʩʠʷ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʙʦʣʝʟʥʠ (ʈʠʩʫʥʦʢ 7). 

 
ʈʠʩʫʥʦʢ 7. ʅʘʨʫʰʝʥʠʝ ʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʫ ʜʝʪʝʡ ʩ ʩʠʩʪʝʤʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ COVID 19 
 

ʅʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʙʳʣʘ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʥʭʨʦʥʥʘʷ ʠʥʪʝʥʩʠʚʥʘʷ 

ʪʝʨʘʧʠʷ (ʉʀʊ) (ʧʣʘʟʤʘʬʝʨʝʟ, ʤʝʛʘʜʦʟʳ ʤʝʪʠʧʨʝʜʘ ʠ ʮʠʪʦʩʪʘʪʠʢʠ). ʉʀʊ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʭʦʪʷ ʢ ʢʦʥʮʫ 1 ʤʝʩʷʮʘ ʦʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʩʦʭʨʘʥʷʣʦʩʴ 

ʪʦʨʧʠʜʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʭʨʦʥʠʟʘʮʠʠ (ʊʘʙʣʠʮʘ 4).  

ʊʘʙʣʠʮʘ 4 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɽʈɸʇʀʀ ʇɸʎʀɽʅʊʆɺ ʉ ʉʀʉʊɽʄʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ 

ʉʆɽɼʀʅʀʊɽʃʔʅʆʁ ʊʂɸʅʀ, ɸʉʉʆʎʀʀʈʆɺɸʅʅʓʄʀ ʉ COVID-19 
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ʇʦʪʨʝʙʥʦʩʪʴ ʆʙʝʩʧʝʯʝʥʠʝ ʘʙʩ. (%) 

ʉʠʥʭʨʦʥʥʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʨʘʧʠʷ (ʧʫʣʴʩ-ʪʝʨʘʧʠʷ ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥʦʤ _ 

ʮʠʪʦʩʪʘʪʠʢʠ) 

9 (39,13%) 

ʇʣʘʟʤʘʬʝʨʝʟ 1 (4,3%) 

ɻʝʥʥʦʠʥʞʝʥʝʨʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ 3 (13,0%) 

ʅʇɺʇ+ ʮʠʪʦʩʪʘʪʠʢʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ) 23 (100%) 

ɻʂʉ  18 (78,3%) 

ʄʝʩʪʥʘʷ ʪʝʨʘʧʠʷ (ɻʂʉ+ ʮʠʪʦʩʪʘʪʠʢʠ) 15 (65,2%) 
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ʀʤʝʣʠʩʴ ʧʦʢʘʟʘʥʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. 

ʇʘʥʜʝʤʠʷ COVID-19 ʫ ʨʷʜʘ ʙʦʣʴʥʳʭ ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʦʙʦʩʪʨʝʥʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʉɿʉʊ). ʇʘʮʠʝʥʪʳ ʩ ʉɿʉʊ ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ 

(ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ) ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ SARS-CoV-2 ʚʩʣʝʜʩʪʚʠʝ ʠʤʝʶʱʝʛʦʩʷ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʠʥʬʝʢʮʠʠ SARS-CoV-2 ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ 

ʧʦʩʪʢʦʚʠʜʥʳʭ ʩʠʥʜʨʦʤʦʚ, ʚ ʧʘʪʦʛʝʥʝʟʝ ʢʦʪʦʨʳʭ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ 

ʘʫʪʦʘʛʨʝʩʩʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʦʨʙʠʜʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʥʘʟʥʘʯʝʥʠʷ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʈʠʩʫʥʦʢ 8). 
 

  
ʈʠʩʫʥʦʢ 8. ʇʷʪʥʠʩʪʳʝ ʚʳʩʳʧʘʥʠʷ ʫ ʨʝʙʝʥʢʘ ɸ. ɾ. 7 ʣʝʪ ʩ ʩʠʩʪʝʤʥʳʤ ʚʘʨʠʘʥʪʦʤ ʖʈɸ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ COVID 19. ʅʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 

ʀʌɸ SARS CoV 2 IgG - 9,5 IgM ï ʦʪʨ. 

 

ʅʘʤʠ ʚʳʷʚʣʝʥʦ 29 ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʉɿʉʊ, ʦʙʦʩʪʨʠʚʰʠʭʩʷ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (ʊʘʙʣʠʮʘ 5). ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 13,7% 

ʩʣʫʯʘʝʚ ʚʳʷʚʣʷʣʠʩʴ OVERLAP ʩʠʥʜʨʦʤʳ (ʉɼ+ʖʈɸ, ʉʂɺ+ʖʈɸ). 

  

ʊʘʙʣʠʮʘ 5 

ʏɸʉʊʆʊɸ ʈɽɺʄɸʊʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ, ʆɹʆʉʊʈʀɺʐʀʍʉʗ ʇʆʉʃɽ ʇɽʈɽʅɽʉɽʅʅʆʁ 

ʅʆɺʆʁ ʂʆʈʆʅɸɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀʀ ʋ ɼɽʊɽʁ ɺ ʋʉʃʆɺʀʗʍ ʇɸʅɼɽʄʀʀ 

 

ɿʘʙʦʣʝʚʘʥʠʷ (ʩʠʥʜʨʦʤʳ) ʘʙʩ. % 

ʇʝʨʝʢʨʝʩʪʥʳʝ ʬʦʨʤʳ (OVERLAP ʩʠʥʜʨʦʤ) ʉɼ+ʖʈɸ, ʉʂɺ+ʖʈɸ 4 (13,7%) 

ʋʟʝʣʢʦʚʳʡ ʧʝʨʠʘʨʪʝʨʠʠ 6 (20,6%) 

ʉʠʩʪʝʤʥʳʝ ʚʘʩʢʫʣʠʪʳ 4 (13,7%) 

ʉʂɺ 5 (17,24%) 

ʉʢʣʝʨʦʜʝʨʤʠʷ 5 (17,24%) 

ʖʚʝʥʠʣʴʥʳʡ ʜʝʨʤʘʪʦʤʠʦʟʠʪ 4 (13,7) 

ʋʟʣʦʚʘʪʘʷ ʵʨʠʪʝʤʘ 1 (3,4%) 

ɺʩʝʛʦ 29 (100%) 

 

ʅʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ 

CD3+ ʠ CD8+ ʣʠʤʬʦʧʝʥʠʝʡ (ʈʠʩʫʥʦʢ 9) ʕʪʘ ʛʨʫʧʧʘ ʉɿʉʊ ʦʪʣʠʯʘʣʘʩʴ ʜʣʠʪʝʣʴʥʳʤ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʘʥʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ.  

ʇʘʪʦʣʦʛʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʉɿʉʊ ʠ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʢʦʨʦʥʘʚʠʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ 

ʫʪʷʞʝʣʷʝʪ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʋ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ɻʂʉ ʪʝʨʘʧʠʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʠ ʚʘʟʦʜʠʣʷʪʘʪʦʨʦʚ, ʥʦ ʠ ʚ ɺɺʀɻ ʠ ʛʝʥʥʦʠʥʞʝʥʝʨʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (ʊʘʙʣʠʮʘ 6). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʫ ʜʝʪʝʡ ʯʨʝʚʘʪʘ ʪʷʞʝʣʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʚ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʈʦʣʴ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʨʘʟʚʠʪʠʠ 

ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʉɿʉʊ ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʨʦʚʦʮʠʨʫʶʱʝʤ ʠ ʜʘʞʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

 
ʈʠʩʫʥʦʢ 9. ʅʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʫ ʜʝʪʝʡ ʩ ʩʠʩʪʝʤʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʦʙʦʩʪʨʠʚʰʠʤʠʩʷ ʧʦʩʣʝ COVID-19 

 

ʊʘʙʣʠʮʘ 6  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɽʈɸʇʀʀ ʇɸʎʀɽʅʊʆɺ ʉ ʉʀʉʊɽʄʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ 

ʉʆɽɼʀʅʀʊɽʃʔʅʆʁ ʊʂɸʅʀ, ʆɹʆʉʊʈʀɺʐʀʄʀʉʗ ʇʆʉʃɽ COVID-19 
 

ʇʦʪʨʝʙʥʦʩʪʴ ʆʙʝʩʧʝʯʝʥʠʝ ʘʙʩ. (%) 

ɻʣʶʢʦʢʦʨʪʠʢʦʠʜʳ (ɻʂ) ð ʧʨʝʧʘʨʘʪʳ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ: ʧʨʝʜʥʠʟʦʣʦʥ, ʤʝʪʠʧʨʝʜ  

29 (100%) 

ʎʠʪʦʩʪʘʪʠʢʠ (ʎʉ) ð ʧʨʝʧʘʨʘʪʳ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʛʦ, 

ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʘʥʪʠʬʠʙʨʦʟʥʦʛʦ ʜʝʡʩʪʚʠʷ: 

ʮʠʢʣʦʬʦʩʬʘʥ, ʘʟʘʪʠʦʧʨʠʥ, ʤʝʪʦʪʨʝʢʩʘʪ, ɼ-ʧʝʥʠʮʠʣʘʤʠʥ 

29 (100%) 

ɸʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʘʥʪʠʘʛʨʝʛʘʥʪʳ, ð ʛʝʧʘʨʠʥ, ʬʨʘʢʩʠʧʘʨʠʥ, ʘʩʧʠʨʠʥ, 

ʜʠʧʠʨʠʜʘʤʦʣ 

14 (48,2%) 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʚʘʟʦʜʠʣʘʪʘʪʦʨʳ, ʧʝʥʪʦʢʩʠʬʠʣʣʠʥ, ʚʘʟʦʧʨʦʩʪʘʥ ʠ ʜʨ. 18 (62,1%) 

ʇʨʝʧʘʨʘʪʳ ɺɺʀɻ  3 (10,3%) 

ɻʝʥʥʦ-ʠʥʞʝʥʝʨʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ 2 (6,8%) 

 

  

ʈʠʩʫʥʦʢ 9. ʋ ʤʘʣʴʯʠʢʦʚ ɹ. ɹ. 15 ʣʝʪ ʠ ʉ. ɸ., 16 ʣʝʪ ʩ ʩʫʩʪʘʚʥʦʡ ʬʦʨʤʦʡ ʖʈɸ ʧʦʩʣʝ 

ʧʝʨʝʥʝʩʝʥʥʦʡ COVID-19 ʦʙʦʩʪʨʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʪʤʝʯʘʣʘʩʴ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʢʦʣʝʥʥʳʭ, ʛʦʣʝʥʦʩʪʦʧʥʳʭ ʩʫʩʪʘʚʦʚ, ʨʘʟʚʠʪʠʝʤ ʚʘʩʢʫʣʠʪʘ, ʣʠʭʦʨʘʜʢʠ, ʧʦʣʠʦʨʛʘʥʥʳʭ ʧʦʨʘʞʝʥʠʡ 

0

20

40

60

80
CD3

CD4

CD8CD19

CD4/CD

8 ʢʦʥʪʨʦʣʴ

ʉɿʉʊ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ11. 2021 

https://doi.org/10.33619/2414-2948/72 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 181 

 

 

ʊʨʝʙʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ɼʄɺʉ ʠ ʩ ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ 

ʧʝʨʝʥʝʩʝʥʥʦʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ, ʠʟʫʯʝʥʠʝ ʢʘʪʘʤʥʝʟʘ ʧʘʮʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʣʦʞʥʝʥʠʡ.  

ɺʘʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʢ ʧʘʮʠʝʥʪʘʤ, ʧʝʨʝʥʝʩʰʠʤ COVIDΆ19, ʠ ʢ 

ʚʦʟʥʠʢʰʠʤ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʫʣʴʪʠʩʠʩʪʝʤʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

 

ɺʳʚʦʜʳ: 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʝʨʚʘʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʝʨʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

31 ʧʘʮʠʝʥʪʦʚ ʩ ɼʄɺʉ, 23 ʧʘʮʠʝʥʪʦʚ ʩ ʉɿʉʊ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ COVIDΆ19, ʠ 29 ð ʩ 

ʦʙʦʩʪʨʝʥʠʝʤ ʉɿʉʊ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʥʝʩʝʥʥʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʪʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ SARS CoV2 ʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʷʞʝʣʦʛʦ ʩʠʩʪʝʤʥʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ.  

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ɼʄɺʉ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʬʬʝʢʪʘ.  

ʇʘʮʠʝʥʪʳ ʉɿʉʊ ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʨʠʩʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ COVID-19 ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʣʝʯʝʥʠʷ ʉɿʉʊ ʷʚʣʷʶʪʩʷ ʧʦʜʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʨʝʤʠʩʩʠʠ. ʀʥʜʫʢʮʠʷ ʨʝʤʠʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʪʷʞʝʣʳʭ 

(ʢʨʠʟʦʚʳʭ) ʩʦʩʪʦʷʥʠʷʭ (ʧʦʯʝʯʥʦʤ ʠʣʠ ʧʦʣʠʦʨʛʘʥʥʦʤ ʚʦʣʯʘʥʦʯʥʦʤ ʢʨʠʟʝ, ʤʠʦʧʘʪʠʯʝʩʢʦʤ 

ʢʨʠʟʝ ʧʨʠ ʖɼʄ, ʪʨʦʤʙʘʥʛʠʦʪʠʯʝʩʢʦʤ ð ʧʨʠ ʖʇ) ʦʙʦʩʥʦʚʘʥʘ ʠʥʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʧʫʣʴʩ-
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ʇɽʈʀʇʈʆʊɽɿʅʓɽ ʇɽʈɽʃʆʄʓ ʇʈʆʂʉʀʄɸʃʔʅʆɻʆ ʆʊɼɽʃɸ  
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PERIPROSTHETIC FRACTURES OF THE PROXIMAL FEMUR: MODERN CONCEPTS 
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ɸʥʥʦʪʘʮʠʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʨʦʩʘ ʥʘ ʪʦʪʘʣʴʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ 

ʩʫʩʪʘʚʘ ʚ ʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʝʨʠʧʨʦʪʝʟʥʳʭ ʧʝʨʝʣʦʤʦʚ. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʪʠʤʠ ʧʝʨʝʣʦʤʘʤʠ, ʪʨʘʚʤʘʪʦʣʦʛ-ʦʨʪʦʧʝʜ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ 

ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʣʝʛʢʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠ 

ʧʨʦʚʦʜʠʪʴ ʧʨʘʚʠʣʴʥʦʝ ʣʝʯʝʥʠʝ.  

 

Abstract. With the increasing demand for total hip arthroplasty in trauma and orthopedic 

departments, there is a sharp increase in periprosthetic fractures. Considering the high morbidity 

and mortality associated with these fractures, the orthopedic traumatologist must be prepared to 

address this problem. This article provides an algorithmic approach that will make it easy to classify 

and deliver the correct treatment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʠʧʨʦʪʝʟʥʳʝ ʧʝʨʝʣʦʤʳ, ʨʝʚʠʟʠʦʥʥʦʝ ʪʦʪʘʣʴʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʪʦʪʘʣʴʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, 

ɺʘʥʢʫʚʝʨʩʢʠʡ ʧʝʨʝʣʦʤ ʪʠʧʘ B. 

 

Keywords: periprosthetic fractures, revision total hip arthroplasty, total hip arthroplasty, 

Vancouver type B fracture. 

 

ʊʦʪʘʣʴʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʤʝʜʠʮʠʥʝ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʫʣʫʯʰʠʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʩʫʩʪʘʚʘ ʠ ʩʦʢʨʘʪʠʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʦʣʴʥʠʮʝ. ʀʩʯʝʟʥʦʚʝʥʠʝ ʙʦʣʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʦʧʦʨʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʝʯʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ ʩʫʩʪʘʚʘ ð ɻ ʪʦ ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʠ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʢʘʢ ʠ ʣʶʙʘʷ ʧʨʦʮʝʜʫʨʘ, ʠʤʝʝʪ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʦʩʣʦʞʥʝʥʠʷ [2, 3]. ʇʝʨʠʧʨʦʪʝʟʥʳʝ ʧʝʨʝʣʦʤʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ - ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦʝ ʠ ʩʣʦʞʥʦʝ ʦʩʣʦʞʥʝʥʠʝ ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʠ 
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ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. ʇʦʚʳʰʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʠ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʨʠʚʝʣʦ ʢ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʝʨʠʧʨʦʪʝʟʥʳʭ ʧʝʨʝʣʦʤʦʚ 

[4-6]. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʬʠʢʩʘʮʠʠ ʧʝʨʠʧʨʦʪʝʟʥʳʭ ʧʝʨʝʣʦʤʦʚ ʠʟ-ʟʘ ʠʥʪʨʘʤʝʜʫʣʣʷʨʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʦʞʢʠ ʦʩʪʘʝʪʩʷ ʦʩʪʝʦʩʠʥʪʝʟ ʩʝʨʢʣʷʞʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʠʣʠ ʢʘʙʝʣʝʤ, ʧʦʢʘʟʘʥʠʷ 

ʢ ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʳ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ [7, 8]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ð ʧʨʝʜʦʩʪʘʚʠʪʴ ʭʠʨʫʨʛʫ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʣʝʛʢʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠ ʣʝʯʠʪʴ ʧʝʨʠʧʨʦʪʝʟʥʳʝ ʧʝʨʝʣʦʤʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ.  

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʣʝʯʝʥʠʝ: ʭʦʪʷ ʚ ʧʨʦʰʣʦʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ɺʘʥʢʫʚʝʨʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʛʜʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʝʨʝʣʦʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʙʝʜʨʝʥʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ 

ʵʥʜʦʧʨʦʪʝʟʘ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʠʣʘ ʩʠʩʪʝʤʳ ɼʫʥʢʘʥʘ ʠ 

ʄʘʩʨʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʢ ʪʦʯʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʝʨʠʧʨʦʪʝʟʥʳʝ ʧʝʨʝʣʦʤʳ 

ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ, ʪʘʢ ʠ ʧʨʝʜʣʘʛʘʪʴ ʪʦʯʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʪʦʢʦʣ ʣʝʯʝʥʠʷ.  

ɺʘʥʢʫʚʝʨ ɸ: ʇʝʨʝʣʦʤʳ ʪʠʧʘ ɸ (ʨʠʩ. 1) ʚʦʟʥʠʢʘʶʪ ʚʦʢʨʫʛ ʚʝʨʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʙʝʜʨʝʥʥʦʡ 

ʢʦʩʪʠ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʜʢʣʘʩʩʳ AG ʠ AL, ʢʦʛʜʘ ʧʝʨʝʣʦʤ ʟʘʪʨʘʛʠʚʘʝʪ ʙʦʣʴʰʦʡ ʠ 

ʤʘʣʳʡ ʚʝʨʪʝʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʳʯʥʦ ʵʪʠ ʧʝʨʝʣʦʤʳ ʣʝʯʘʪ ʙʝʟ ʦʧʝʨʘʮʠʠ, ʢʨʦʤʝ ʧʝʨʝʣʦʤʦʚ ʩʦ 

ʩʤʝʱʝʥʠʝʤ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʪʝʨʝ ʤʝʜʠʘʣʴʥʦʡ ʦʧʦʨʳ ʜʣʷ ʥʦʞʢʠ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʤʳʰʮ-

ʘʙʜʫʢʪʦʨʦʚ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʣʠʷʝʪ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʨʢʣʷʞʥʦʡ ʧʨʦʚʦʣʦʢʠ.  

ɺʘʥʢʫʚʝʨ ɺ: ʇʝʨʝʣʦʤʳ, ʣʦʢʘʣʠʟʫʶʱʠʝʩʷ ʚʦʢʨʫʛ ʥʦʞʢʠ ʵʥʜʦʧʨʦʪʝʟʘ ʦʪʥʦʩʷʪʩʷ ʪʠʧʫ ɺ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʘʯʝʩʪʚʫ ʢʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʥʦʞʢʠ ʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʧʦʜʪʠʧʳ 

ʧʦʚʨʝʞʜʝʥʠʡ.  

ʇʦʜʪʠʧ ɺ1: ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʧʨʠ ʪʘʢʠʭ ʧʝʨʝʣʦʤʘʭ ʥʦʞʢʘ ʵʥʜʦʧʨʦʪʝʟʘ ʩʯʠʪʘʝʪʩʷ 

ʭʦʨʦʰʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ. ʇʝʨʝʣʦʤʳ ʤʦʞʥʦ ʣʝʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʦʜʢʠ ʢʘʙʝʣʴ ʠʣʠ 

ʩʝʨʢʣʷʞʥʦʡ ʧʨʦʚʦʣʦʢʦʡ, ʜʠʘʬʠʟʘʨʥʦʡ ʧʣʘʩʪʠʥʦʡ ʩ ʫʛʣʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʙʝʟ.  

ʇʦʜʪʠʧ B2: ɺʘʥʢʫʚʝʨʩʢʠʝ ʧʝʨʝʣʦʤʳ B2 ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ ʚʦʢʨʫʛ ʙʝʜʨʝʥʥʦʡ ʥʦʞʢʠ ʠ 

ʧʨʠʚʦʜʷʪ ʢ ʨʘʩʰʘʪʳʚʘʥʠʶ ʥʦʞʢʠ ʠʣʠ ʟʘʪʨʘʛʠʚʘʶʪ ʮʝʤʝʥʪʥʫʶ ʤʘʥʪʠʶ ʚʦʢʨʫʛ ʙʝʜʨʝʥʥʦʡ 

ʥʦʞʢʠ. ʈʘʩʰʘʪʳʚʘʥʠʝ ʥʦʞʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ʠʣʠ ʚʦ ʚʨʝʤʷ 

ʦʧʝʨʘʮʠʠ. ʇʨʦʩʝʜʘʥʠʝ ʠʣʠ ʩʤʝʱʝʥʠʝ ʙʝʜʨʝʥʥʦʡ ʥʦʞʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʨʘʩʰʘʪʳʚʘʥʠʠ ʥʦʞʢʠ. ʊʘʢʞʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʨʫʛʠʝ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʨʘʩʰʘʪʳʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʩʚʝʪʣʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʢʦʩʪʴ-ʮʝʤʝʥʪ (ʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ), ʨʝʘʢʪʠʚʥʳʡ ʩʢʣʝʨʦʟ ʚʦʢʨʫʛ ʙʝʜʨʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʧʝʨʝʣʦʤ ʧʨʦʠʟʦʰʝʣ ʚʦʢʨʫʛ ʨʘʥʝʝ ʦʩʣʘʙʣʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʃʝʯʝʥʠʝ ʵʪʠʭ ʧʝʨʝʣʦʤʦʚ ʪʨʝʙʫʝʪ 

ʨʝʚʠʟʠʠ ʙʝʜʨʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʥʝʩʪʘʙʠʣʝʥ. ʕʪʦʛʦ ʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʙʝʩʮʝʤʝʥʪʥʦʡ ʥʦʞʢʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʭʦʜʠʪʴ ʤʝʩʪʦ ʧʝʨʝʣʦʤʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʤʝʥʪʠʨʦʚʘʥʥʦʡ ʙʝʜʨʝʥʥʦʡ ʥʦʞʢʠ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʥʝ ʦʜʦʙʨʷʝʪʩʷ, ʧʦʪʦʤʫ 

ʯʪʦ ʮʝʤʝʥʪ ʤʦʞʝʪ ʧʝʨʝʩʝʢʘʪʴʩʷ ʚ ʤʝʩʪʝ ʧʝʨʝʣʦʤʘ ʠ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʟʘʞʠʚʣʝʥʠʶ ʢʦʩʪʠ. 

ʆʜʥʘʢʦ, ʙʝʟʫʩʣʦʚʥʦ, ʝʩʪʴ ʠʩʢʣʶʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʩʣʘʙʣʝʥʥʳʭ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝ ʚʳʜʝʨʞʘʪʴ ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠʣʠ ʫ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʦʩʥʦʚʥʘʷ 

ʦʩʪʝʦʧʝʥʠʷ, ʨʝʚʠʟʠʷ ʮʝʤʝʥʪʥʦʡ ʥʦʞʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚʘʨʠʘʥʪʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʥʝ 

ʠʜʝʘʣʴʥʘʷ ʬʠʢʩʘʮʠʷ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ ʦʙʣʝʛʯʠʪʴ ʙʦʣʴ ʫ ʧʦʞʠʣʳʭ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʭ 

ʧʘʮʠʝʥʪʦʚ. ɿʘʪʝʤ ʨʝʚʠʟʠʦʥʥʘʷ ʥʦʞʢʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʢʘʙʝʣʷʤʠ ʠʣʠ ʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʠʢʩʘʮʠʝʡ ʜʠʘʬʠʟʘʨʥʦʡ ʧʣʘʩʪʠʥʦʡ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʠʧ 

ʠʤʧʣʘʥʪʘʪʘ. ɺ ʣʠʪʝʨʘʪʫʨʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʦʪʝʟʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ 
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ʜʠʩʪʘʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʩʪʝʨʞʥʝʡ ʩ ʰʠʨʦʢʠʤ ʧʦʨʠʩʪʳʤ ʧʦʢʨʳʪʠʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʷʚʣʝʥʠʝ 

ʤʦʜʫʣʴʥʳʭ ʨʝʚʠʟʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʤʝʨʘʤʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ 

ʩʪʝʨʞʥʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʫʶ ʧʦʩʘʜʢʫ ʜʠʩʪʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʯʠʪʳʚʘʪʴ ʨʘʟʥʳʝ ʜʠʘʤʝʪʨʳ ʢʘʥʘʣʦʚ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʘʥʘʣʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ʇʦʜʪʠʧ B3: ɺʘʥʢʫʚʝʨʩʢʠʝ ʧʝʨʝʣʦʤʳ B3 ð ɻ ʪʦ ʧʝʨʝʣʦʤʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ, ʛʜʝ ʩʥʠʞʝʥʦ ʢʘʯʝʩʪʚʦ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʯʪʦ ʧʨʠʚʦʜʠʪ ʨʘʩʰʘʪʳʚʘʥʠʶ 

ʙʝʜʨʝʥʥʦʡ ʥʦʞʢʠ ʵʥʜʦʧʨʦʪʝʟʘ. ɸʣʛʦʨʠʪʤ ʣʝʯʝʥʠʷ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʠ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʧʘʮʠʝʥʪʘ. ɺ ʨʘʟʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ 

ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘ ʣʝʯʝʥʠʷ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʪʝʟʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ ʠ ʨʝʚʠʟʠʦʥʥʦʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ʥʘ ʜʣʠʥʥʦʡ ʥʦʞʢʝ. ʇʨʦʪʝʟʥʳʡ ʢʦʤʧʦʟʠʪ ʩ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʜʣʷ ʤʦʣʦʜʳʭ ʠ ʘʢʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. 

ʇʦʞʠʣʳʤ ʠ ʤʝʥʝʝ ʘʢʪʠʚʥʳʤ ʧʘʮʠʝʥʪʘʤ ʩ ʧʝʨʝʣʦʤʦʤ B3 ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʨʝʚʠʟʠʦʥʥʦʝ 

ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʜʣʠʥʥʦʡ ʥʦʞʢʦʡ.  

ɺʘʥʢʫʚʝʨ ʉ: ʇʨʦʪʝʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʢʦʥʮʘ ʵʥʜʦʧʨʦʪʝʟʘ. ʇʝʨʝʣʦʤʳ ʪʘʢʦʛʦ ʪʠʧʘ 

ʚʝʩʴʤʘ ʙʣʘʛʦʧʦʣʫʯʥʦ ʠ ʫʩʧʝʰʥʦ ʠʟʣʝʯʠʚʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʘʬʠʟʘʨʥʦʡ ʥʘʢʦʩʪʥʦʡ 

ʧʣʘʩʪʠʥʦʡ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʪʜʝʣʝʥʠʷʭ ɹʅʀʎʊʠʆ ʧʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʧʨʦʚʝʜʝʥʦ ʣʝʯʝʥʠʝ 26 ʙʦʣʴʥʳʭ ʩ 

ʧʝʨʠʧʨʦʪʝʟʥʳʤʠ ʧʝʨʝʣʦʤʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʄʫʞʯʠʥ ʙʳʣʦ 20 (77%), ʞʝʥʱʠʥ 6 (23%). 

ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 24 ʜʦ 69 ʣʝʪ. ʇʦ ʚʘʥʢʫʚʝʨʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ ʪʠʧʫ ɸ ï 2 

ʙʦʣʴʥʳʭ, ʢ ʪʠʧʫ ɺ1 ï 5 ʙʦʣʴʥʳʭ, ʢ ʪʠʧʫ ɺ2 ï 7 ʙʦʣʴʥʳʭ, ʢ ʪʠʧʫ ɺ3 ï 8 ʙʦʣʴʥʳʭ ʠ ʢ ʪʠʧʫ ʉ ï 4 

ʙʦʣʴʥʳʭ. ɺʩʝ ʙʦʣʴʥʳʝ ʧʦʣʫʯʠʣʠ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. 

ʇʦʩʣʝʦʧʨʘʮʠʥʥʳʡ ʢʫʨʩ: ʋʩʧʝʰʥʦʝ ʣʝʯʝʥʠʝ ʧʝʨʠʧʨʦʪʝʟʥʳʭ ʧʝʨʝʣʦʤʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʥʘʜʝʞʥʫʶ ʬʠʢʩʘʮʠʶ ʠ 

ʟʘʞʠʚʣʝʥʠʝ ʧʝʨʝʣʦʤʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʬʠʟʠʦʪʝʨʘʧʠʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʣ ʚ ʦʪʚʦʜʷʱʠʭ ʠ ʜʨʫʛʠʭ ʦʢʦʣʦʩʫʩʪʘʚʥʳʭ ʤʳʰʮʘʭ ʪʘʢʞʝ 

ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʚʝʜʝʥʠʝ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʭ ʚʳʟʜʦʨʦʚʣʝʥʠʠ.  

ɺ ʫʯʨʝʞʜʝʥʠʠ ɹʅʀʎʊʠʆ ʧʨʦʚʦʜʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʪʝʯʝʥʠ ̫

ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʦʪʢʨʳʪʫʶ ʨʝʧʦʟʠʮʠʶ ʠʣʠ ʨʝʚʠʟʠʦʥʥʦʝ 

ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʩ ʥʝʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʤʝʱʘʶʪʩʷ ʥʘ ʟʘʱʠʱʝʥʥʫʶ 

ʦʧʦʨʫ ʥʘ ʩʨʦʢ ʦʪ 6 ʥʝʜʝʣʴ ʜʦ 3 ʤʝʩʷʮʝʚ. ɺ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʫʢʨʝʧʣʷʶʱʠʝ ʫʧʨʘʞʥʝʥʠʷ ʥʝ 

ʚʳʧʦʣʥʷʶʪʩʷ. ʂʘʢ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʧʝʨʝʣʦʤ ʟʘʞʠʣ, ʠ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʧʦʷʚʣʷʶʪʩʷ 

ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ, ʧʦʚʳʰʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʝʩ ʠ ʚʚʦʜʷʪʩʷ ʫʧʨʘʞʥʝʥʠʷ ʧʦ 

ʫʢʨʝʧʣʝʥʠʶ ʦʪʚʦʜʷʱʠʭ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʋʩʧʝʰʥʦʝ ʣʝʯʝʥʠʝ ʧʝʨʠʧʨʦʪʝʟʥʳʭ ʧʝʨʝʣʦʤʦʚ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ʪʨʝʙʫʝʪ ʧʨʘʚʠʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʝʣʦʤʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʧʝʨʝʣʦʤ ʙʫʜʝʪ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ, ʚʳʰʝʫʧʦʤʷʥʫʪʳʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʣʝʯʝʥʠʶ ʧʦʤʦʞʝʪ ʚʩʝʤ ʭʠʨʫʨʛʘʤ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʣʝʯʝʥʠʝ ʜʣʷ ʩʚʦʠʭ 

ʧʘʮʠʝʥʪʦʚ. ʆʜʥʘʢʦ ʵʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ. ʇʦ-ʧʨʝʞʥʝʤʫ ʩʫʱʝʩʪʚʫʶʪ 
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ʪʨʫʜʥʦʩʪʠ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʠ ʣʝʯʝʥʠʡ ʧʝʨʝʣʦʤʦʚ B1 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʝʣʦʤʘʤʠ B2, 

ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤ ʥʝʫʜʘʯʘʤ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʨʦʜʝʣʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, ʯʪʦʙʳ ʣʫʯʰʝ ʨʘʟʣʠʯʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʥʢʠʝ 

ʨʘʟʣʠʯʠʷ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʷʤ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʯʘʩʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʝʡ, ʭʨʦʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʜʠʝʥʪʥʳʤ ʪʝʯʝʥʠʝʤ ʠ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʢʘʨʜʠʦʤʝʛʘʣʠʝʡ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, 

ʘʨʠʪʤʠʯʝʩʢʠʤ, ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʘʤʠ, ʥʝʨʝʜʢʦ ʟʘʢʘʥʯʠʚʘʶʱʠʤʩʷ ʚʥʝʟʘʧʥʦʡ 

ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʴʶ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʣʠʥʠʢʝ, ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʨʫʰʝʥʠʠ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 16 ʣʝʪ, ʧʨʦʰʝʜʰʠʭ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʚ 

ʢʘʨʜʠʦʨʝʚʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʆʰʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ʩ 

2016 ʧʦ 2020 ʛʦʜʳ ʧʦ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 67 ʜʝʪʝʡ ʩ ʜʠʣʘʪʘʮʠʦʥʥʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘ 67 ʜʝʪʝʡ ʦʪ 0 ʜʦ 16 ʣʝʪ, ʧʦʣʫʯʠʚʰʠʭ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ ʚ ʆʰʩʢʦʡ ʤʝʞʦʙʣʘʩʪʥʦʡ ʜʝʪʩʢʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ʩ 2016 ʧʦ 2020 ʛʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʕʭʦʂɻ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ 

ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ: ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʩʜʚʠʛʠ ʕʭʦʂɻ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʩʫʱʠ ʜʝʪʷʤ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʠʦʢʘʨʜʝ ʠ ʩ 

ʜʠʣʘʪʘʮʠʦʥʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ, ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ʜʣʷ ʜʝʪʝʡ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ɺʳʚʦʜʳ: ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ ʪʷʞʝʣʫʶ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʮʘ ʫ ʜʝʪʝʡ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʦ ʩʣʘʙʦʤ ʫʨʦʚʥʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʝʨʜʮʘ. 
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Abstract. Research relevance: in recent decades, there has been a significant increase in 

interest in cardiomyopathies, mainly of the heart muscle, often characterized by an unclear etiology, 

chronic progressive course and, ultimately, cardiomegaly, progressive heart failure, arrhythmic, 

thromboembolic syndromes, often ending in sudden cardiac death. Materials and research methods: 

presentation of results after statistical studies on the clinic, diagnostics of a violation of 

the conducting system by cardiomyopathy in children aged 1 to 16 years, who underwent inpatient 

treatment in the cardioreumatology department of the Osh medical childrenôs clinical hospital from 

2016 to 2020, according to clinical material on 67 children with dilated cardiomyopathy. Research 

objectives: analysis of data on 67 children from 0 to 16 years old who received inpatient treatment 

for heart disease at the Osh interregional children's clinical hospital from 2016 to 2020. Research 

results: analysis of the EchoCG data of the study showed that the nature of changes in intracardiac 

hemodynamics depends on the age of the child: the most pronounced shifts in EchoCG indicators, 

as a rule, are inherent in young children with inflammatory changes in the myocardium and dilated 

cardiomyopathy, less pronounced for children of other age groups. Conclusions: indicators reflect 

severe degree of heart damage in children of this age and indicate, most likely, a weak level of heart 

compensatory-adaptive mechanisms. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, ʯʘʩʪʦʪʘ, ʩʪʨʫʢʪʫʨʘ, ʢʘʨʜʠʘʣʛʠʷ. 

 

Keywords: children, cardiomyopathy, frequency, structure, cardialgia. 

 

ɺʚʝʜʝʥʠʝ  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷʤ-ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʝʡ, 

ʭʨʦʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʜʠʝʥʪʥʳʤ ʪʝʯʝʥʠʝʤ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʢʘʨʜʠʦʤʝʛʘʣʠʝʡ, 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʘʨʠʪʤʠʯʝʩʢʠʤ, ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʤ 

ʩʠʥʜʨʦʤʘʤʠ, ʥʝʨʝʜʢʦ ʟʘʢʘʥʯʠʚʘʶʱʠʤʩʷ ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʴʶ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʩʪʠʥʥʳʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʠʩʣʘ ʧʦʜʦʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʮʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʭʦʜʦʧʣʝʨʢʘʨʜʠʦʛʨʘʬʠʠ, ʘ ʩ ʜʨʫʛʦʡ ð ʫʥʠʬʠʢʘʮʠʝʡ ʠ 

ʫʧʦʨʷʜʦʯʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷʭ ʢʘʢ ʦ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʝ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʡ (ɺʆɿ 1995) ʨʘʟʣʠʯʘʶʪ: 

ʜʠʣʘʪʘʮʠʦʥʥʫʶ (ɼʂʄʇ), ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʫʶ (ɻʂʄʇ), ʨʝʩʪʨʠʢʪʠʚʥʫʶ (ʈʂʄʇ), 

ʘʨʠʪʤʦʛʝʥʥʫʶ (ɸʂʄʇ) 

ɼʠʣʘʪʘʮʠʦʥʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ ʷʚʣʷʝʪʩʷ (ɼʂʄʇ) ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ (5ï10 ʩʣʫʯʘʝʚ ʥʘ 100000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ) ʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʪʨʘʥ ʤʠʨʘ ʠ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. ɼʂʄʇ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʚʠʯʥʦʡ 

(ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ) ʠ ʚʪʦʨʠʯʥʦʡ (ʩʧʝʮʠʬʠʯʝʩʢʦʡ), ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʨʠʯʠʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ.  

ʉʨʝʜʠ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ 

ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʚʣʠʷʥʠʝ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʘʣʠʤʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʙʝʣʢʦʚ, ʚʠʪʘʤʠʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨ. ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʜʦʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʥʘʣʠʯʠʷ ʩʝʤʝʡʥʳʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʷ 

(ʩʝʤʝʡʥʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ), ʢʦʛʜʘ ɼʂʄʇ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ ʢʨʦʚʥʳʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʨʦʙʘʥʜʦʚ, ʠʤʝʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʨʝʜʠ ʜʝʪʝʡ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʆʄɼʂɹ ʩʝʤʝʡʥʳʝ ʩʣʫʯʘʠ ʠʤʝʣʠ ʤʝʩʪʦ ʚ 6% ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ 
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ʭʘʨʘʢʪʝʨ. ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʯʘʩʪʦʪʘ ʩʝʤʝʡʥʳʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʷʚʣʷʶʪʩʷ ʚ 24ï

30% ʩʣʫʯʘʝʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘ 67 ʜʝʪʝʡ ʦʪ 0 ʜʦ 16 ʣʝʪ, ʧʦʣʫʯʠʚʰʠʭ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʧʦ 

ʧʦʚʦʜʫ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ ʚ ʆʰʩʢʦʡ ʤʝʞʦʙʣʘʩʪʥʦʡ ʜʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ʩ 2016 

ʧʦ 2020 ʛʦʜʳ, ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʷ ʥʝʨʝʚʤʘʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʩʝʨʜʮʘ ʩʦʩʪʘʚʠʣʘ 24,5% (273 

ʜʝʪʝʡ). 

  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʝʜʠ ʥʠʭ ʜʝʪʝʡ ʩ ʜʠʘʛʥʦʟʦʤ ʥʝʨʝʚʤʘʪʠʯʝʩʢʠʝ ʤʠʦʢʘʨʜʠʪʳ ʙʳʣʦ 206 (75,6%), 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ ð 67 (24,4%). ʏʘʩʪʦʪʘ ɼʂʄʇ ʫ ʜʝʪʝʡ ʧʝʨʚʳʭ ʪʨʝʭ ʣʝʪ ʞʠʟʥʠ ʩʦʩʪʘʚʠʣʘ 

22 (32,8%), ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (4ï6  ʣʝʪ) ʩʦʩʪʘʚʠʣʘ ʧʦ 26 (38,8), ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (7ï11 

ʣʝʪ) 13 (19,4%) ʠ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (12ï15 ʣʝʪ) 6 (9,0%). ʂʦʣʠʯʝʩʪʚʦ ʤʘʣʴʯʠʢʦʚ 

(56,0%) ʧʨʝʦʙʣʘʜʘʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ (44%). 

 

ʊʘʙʣʠʮʘ 1 

ʉʊʈʋʂʊʋʈɸ ɹʆʃʔʅʓʍ ɼɽʊɽʁ, ɻʆʉʇʀʊɸʃʀɿʀʈʆɺɸʅʅʓʍ  

ɺ ʂɸʈɼʀʆʈɽɺʄɸʊʆʃʆɻʀʏɽʉʂʆɽ ʆʄɼʂɹ ʟʘ 2016ï2010 ʛʛ. 
 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʅʇʉ 

ʅʈʄ ɼʂʄʇ 

1115 273 ï 24,5% 67 ï 24,4% 

 

ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʥʘʭʦʜʠʣʠʩʴ ʙʦʣʴʥʳʝ ʜʠʣʘʪʘʮʠʦʥʥʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ ʠ 4 ʩʣʫʯʘʷ ʩ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ, ʨʝʩʪʨʠʢʪʠʚʥʘʷ ʠ 

ʘʨʠʪʤʠʯʝʩʢʘʷ ʬʦʨʤʳ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ. 

ʀʟʫʯʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʕʂɻ, 

ʕʭʦʢʘʨʜʠʦʛʨʘʬʠʷ). ʋ ʚʩʝʭ ʙʦʣʴʥʳʭ ʩ ʜʠʣʘʪʘʮʠʦʥʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʪʠʝʡ ʦʪʤʝʯʘʣʠʩʴ ʪʘʢʠʝ 

ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʪʘʢʠʝ ʢʘʢ: ʙʣʝʜʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, 

ʘʢʨʦʮʠʘʥʦʟ, ʥʘʣʠʯʠʝ ʦʯʘʛʦʚ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ (ʢʘʨʠʝʩ, ʩʠʥʫʩʠʪ, ʪʦʥʟʠʣʣʠʪ) ʚ 

ʦʨʛʘʥʠʟʤʝ. ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʣʠʪʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʠʥʬʝʢʮʠʷʤ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʯʘʛʦʚ ʭʨʦʥʠʯʝʩʢʦʡ 

ʠʥʬʝʢʮʠʠ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʩ ʂʄʇ (97,5%) ʠʤʝʶʪ ʦʙʱʫʶ ʩʣʘʙʦʩʪʴ ʠ ʙʳʩʪʨʫʶ 

ʫʪʦʤʣʷʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʦʜʳʰʢʫ ʚ ʧʦʢʦʝ ʠʣʠ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ɺʩʝ 67 

ʜʝʪʝʡ ʩ ʂʄʇ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʢʘʨʜʠʘʣʛʠʶ ʜʘʥʥʳʡ ʩʫʙʲʝʢʪʠʚʥʳʡ ʧʨʠʟʥʘʢ ʥʘʙʣʶʜʘʣʩʷ ʚ 87,5% 

ʩʣʫʯʘʝʚ ʥʦʩʠʣ ʢʦʣʶʱʠʡ ʭʘʨʘʢʪʝʨ ʠ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ, ʚ 59% ʩʣʫʯʘʝʚ ʥʦʩʠʣ ʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʋ ʚʩʝʭ ʙʦʣʴʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʛʨʘʥʠʮ ʩʝʨʜʝʯʥʦʡ ʪʫʧʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʮʘ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ɼʂʄʇ ʙʳʣʦ 

ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʪʦʥʦʚ ʩʝʨʜʮʘ: ʛʣʫʭʦʩʪʴ ʪʦʥʦʚ ʩʝʨʜʮʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 24% (16 ʜʝʪʝʡ). 

ʇʨʠʛʣʫʰʝʥʠʝ ʪʦʥʦʚ ʩʝʨʜʮʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 76% (51) ʙʦʣʴʥʳʭ ɼʂʄʇ. ʉʠʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ 

ʥʘ ʚʝʨʭʫʰʢʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ V ʪʦʯʢʝ ʙʳʣ ʚʳʷʚʣʝʥ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ (90,6%). 

ʋ 93,7% ʙʦʣʴʥʳʭ ʩ ɼʂʇʄ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʛʝʧʘʪʦʤʝʛʘʣʠʷ, ʧʨʠʯʝʤ 29 (43,2%) ʨʘʟʤʝʨʳ 

ʧʝʯʝʥʠ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʨʘʞʝʥʥʘʷ ʛʝʧʘʪʦʤʝʛʘʣʠʷ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʯʘʱʝ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ 
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ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʮʘ ʫ ʜʝʪʝʡ ʧʨʦʚʦʜʠʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʜʝʪʝʡ 

(ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2  

ʇʆʂɸɿɸʊɽʃʀ ʕʍʆʂɻ ɼɽʊɽʁ ʉ ɼʂʄʇ 
 

ʇʦʢʘʟʘʪʝʣʠ ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ 

0ï3 ʛʦʜʘ (n=22) 4ï7 ʣʝʪ (n=26) 8ï11 ʣʝʪ (n=13) 12ï16 ʣʝʪ (n=6) 

ɸʦ, ʤʤ 15,5Ñ0,8* 17,8Ñ0,7 19,4Ñ0,9 21,0Ñ1,15 

ʃʇ, ʤʤ 16,3Ñ0,86* 20,3Ñ0,7 24,2Ñ2,2 22,8Ñ0,8 

ʂɼʈ, ʤʤ 36,0Ñ2,2* 35,4Ñ1,2* 38,4Ñ1,2 41,1Ñ1,3* 

ʂʉʈ, ʤʤ 26,4Ñ2,3* 27,8Ñ2,1* 26,7Ñ0,8* 25,5Ñ1,02* 

ʄɾʇ, ʤʤ 5,1Ñ0,2 5,88Ñ0,15* 5,5Ñ0,1* 6,1Ñ5,1 

ɿʉʃɾ, ʤʤ 5,0Ñ0,3* 5,2Ñ0,2 5,9Ñ0,24 6,7Ñ4 

ʌɺ, % 57,1Ñ2,94* 60,5Ñ2,25* 65,8Ñ1,45 64,8Ñ3,2 

ʇɾ, ʤʤ 11,78Ñ0,84* 11,3Ñ0,96* 12,7Ñ1,1 11,6Ñ0,7 

ʇʨʠʤʝʯʘʥʠʝ: *  ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʨʠ ʨ <0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
 
ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʕʭʦʂɻ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʜʝʪʝʡ ʩ ɼʂʄʇ ʚ ʚʦʟʨʘʩʪʝ 0ï3 ʛʦʜʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʘʦʨʪʳ 

(ʨ <0,05), ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ (ʨ <0,05), ʢʦʥʝʯʥʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʠʭ ʠ ʢʦʥʝʯʥʦ-ʩʠʩʪʦʣʠʯʝʩʢʠʭ 

ʨʘʟʤʝʨʦʚ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʨ <0,05) ʠ ʧʝʨʝʜʥʝʟʘʜʥʝʛʦ ʨʘʟʤʝʨʘ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (p <0,05). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʜʣʷ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʳʤ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ 

ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (p <0,05) ʠ ʪʦʣʱʠʥʳ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʃɾ (p <0,005).  

ɺʳʨʘʞʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʕʭʦʂɻ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʙʫʩʣʦʚʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʝʨʜʮʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠʤʝʣʠ ʪʷʞʝʣʳʝ 

ʧʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʮʘ ʩ ʨʘʟʚʠʪʠʝʤ ʟʘʩʪʦʡʥʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ.  

ɼʣʷ ʙʦʣʴʥʳʭ ʩ ɼʂʄʇ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (4ï7 ʣʝʪ) ʪʘʢʞʝ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʦʚ ʧʦʣʦʩʪʠ ʃɾ (p <0,02), 

ʨʘʟʤʝʨʘ ʇɾ (p <0,05) ʠ ʪʦʣʱʠʥʳ ʄɾʇ (p <0,02). ʇʨʠ ʵʪʦʤ ʙʳʣʘ ʩʥʠʞʝʥʘ ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ 

ʃɾ (p <0,004). 

ʋ ʜʝʪʝʡ ʩ ɼʂʄʇ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (8ï11 ʣʝʪ) ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʝʯʥʦ-ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ ʃɾ (p <0,05), ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʄɾʇ (p <0,05). 

ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʢʦʥʝʯʥʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ ʃɾ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʘʢʦʚʳʤ ʫ ʜʝʪʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝ ʙʳʣʠ ʠʟʤʝʥʝʥʳ (p>0,05). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫ ʙʦʣʴʥʳʭ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʩʪʘʨʰʝ 12 ʣʝʪ) ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʝʥʳ ʚʝʣʠʯʠʥʳ ʢʘʢ ʢʦʥʝʯʥʦ-ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʢʦʥʝʯʥʦ-

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʦʚ ʃɾ (p <0,03 ʠ p <0,05, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʜʨʫʛʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʕʭʦʂɻ ʫ ʜʝʪʝʡ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʳʭ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʕʭʦʂɻ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʠ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʦʚ ʩ ɼʂʄʇ, ʚʦʟʤʦʞʥʦ, ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʣʠ ʅɿʉ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʇʉʉ, ʜʣ ̫ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʥʝ ʭʘʨʘʢʪʝʨʥʳ. ʇʨʠ ʂʄʇ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʂʉʈ ʠ ʂɼʈ, ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʧʦʣʦʩʪʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʝ 
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ʩʥʠʞʝʥʠʝ ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ ʃɾ. ɻʠʧʝʨʪʨʦʬʠʷ ɿʉʃɾ ʠ ʛʠʧʝʨʪʨʦʬʠʷ ʄɾʇ ʫ ʜʝʪʝʡ ʩ ɼʂʄʇ 

ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʅʇʉ ʫ ʜʝʪʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʮʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʳ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʨʘʞʝʥʠʷ 

ʤʠʦʢʘʨʜʘ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ 

ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʪʘʢ ʠ ʦʪ ʚʦʟʨʘʩʪʘ ʟʘʙʦʣʝʚʰʠʭ ʜʝʪʝʡ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ 

ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʆʙʦʙʱʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʬʠʣʠʨʦʚʘʥʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʧʘʪʦʣʦʛʠʡ ʩʝʨʜʮʘ ʠʛʨʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ ʫ ʜʝʪʝʡ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʩʪʘʶʪʩʷ 

ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʕʭʦʂɻ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ: ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʩʜʚʠʛʠ ʕʭʦʂɻ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʫʱʠ ʜʝʪʷʤ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʚ ʤʠʦʢʘʨʜʝ ʠ ʩ ʜʠʣʘʪʘʮʠʦʥʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ, ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ï ʜʣʷ ʜʝʪʝʡ ʜʨʫʛʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  

ʕʭʦʂɻ ʫ ʜʝʪʝʡ ʩ ɼʂʄʇ ʚ ʚʦʟʨʘʩʪʝ 0ï3 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʘʦʨʪʳ, ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʢʦʥʝʯʥʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʠʭ ʠ ʢʦʥʝʯʥʦ-

ʩʠʩʪʦʣʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʧʝʨʝʜʥʝʟʘʜʥʝʛʦ ʨʘʟʤʝʨʘ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʝʥʠʝʤ ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ ʪʷʞʝʣʫʶ 

ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʮʘ ʫ ʜʝʪʝʡ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʦ 

ʩʣʘʙʦʤ ʫʨʦʚʥʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʝʨʜʮʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ. ɾʠʨʦʚʘʷ ʙʦʣʝʟʥʴ ʧʝʯʝʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʫʱʝʩʪʚʫʷ ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʜʨʫʛʠʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʦʯʝʥʴ ʯʘʩʪʦ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʤʝʪʦʜʳ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʧʫʙʣʠʢʘʮʠʡ ʦ ʞʠʨʦʚʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʠ ʧʨʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʠʪʴ ʪʝʯʝʥʠʝ, ʵʪʠʦʣʦʛʠʶ ʠ ʢʣʠʥʠʯʝʩʢʫʶ 

ʢʘʨʪʠʥʫ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʞʠʨʦʚʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʘʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʞʠʨʦʚʦʡ ʙʦʣʝʟʥʴʶ ʧʝʯʝʥʠ, 

ʤʥʦʛʦʬʘʢʪʦʨʥʳ ʠ ʚʢʣʶʯʘʶʪ ʚʦʩʧʘʣʝʥʠʝ, ʘʜʠʧʦʢʠʥʳ, ʜʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ, 

ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʚʦʜʳ: ʥʘʢʦʧʣʝʥʠʝ ʞʠʨʘ ʚ ʧʝʯʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʵʢʪʦʧʠʯʝʩʢʦʡ 

ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ, ʚʢʣʶʯʘʷ ʞʠʨ ʤʠʦʢʘʨʜʘ ʠ ʞʠʨʦʚʫʶ ʪʢʘʥʴ, ʦʢʨʫʞʘʶʱʫʶ ʩʝʨʜʮʝ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʘʩʧʝʢʪʦʤ. 

 

Abstract. Research relevance: fatty liver disease is one of the common worldwide disorders 

and is a public health problem, with obesity and other metabolic disorders. Research methods and 

materials: article is based on the publications review concerning fatty liver degeneration in 

cardiovascular diseases. Research objectives: to identify the course, etiology, and clinical picture of 

metabolic and immune changes in fatty liver degeneration. Research results: pathogenic factors 
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associated with fatty liver disease are multifactorial and include inflammation, adipokines, intestinal 

dysbiosis, oxidative stress, which are established signs of cardiovascular disease. Conclusions: 

The accumulation of fat in the liver may be associated with ectopic adipose tissue, including 

myocardial fat and adipose tissue surrounding the heart, which is a central aspect. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʨʦʚʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʧʝʯʝʥʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʪʝʘʪʦʟ, ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ. 

 

Keywords: fatty liver degeneration, metabolic disorders, cardiovascular disease, steatosis, 

hyperlipidemia. 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʞʠʨʦʚʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʠ (ɾɼʇ) ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ 

ʚʘʨʴʠʨʫʝʪʩʷ ʩ 13,48% ʚ ɸʬʨʠʢʝ ʜʦ 30,45% ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ ʠ 31,79% ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ, 

ʚ ɽʚʨʦʧʝ ʩʦʩʪʘʚʣʷʝʪ 23,71%, ʘ ʚ ʉʐɸ ð 24,1% [1]. Cʪʝʘʪʦʟ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ 

ʩʪʝʘʪʦʟʘ ʠ ʍɺɻ (ʭʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ), ʘʫʪʦʠʤʤʫʥʥʳʡ ʠ ʜʨʫʛʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʪʝʘʪʦʟ) ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ [2]. 

ʅʘʣʠʯʠʝ ʧʨʦʩʪʦʛʦ ʩʪʝʘʪʦʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʝʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ʅɸɾɹʇ), 

ʪʦʛʜʘ ʢʘʢ ʥʝʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ (ʅɸʉɻ) ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʦʡ ʬʦʨʤʦʡ ʅɸɾɹʇ, 

ʠ ʚʢʣʶʯʘʝʪ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʝʘʪʦʟʘ, ʚʟʜʫʪʠʷ ʞʠʚʦʪʘ, ʣʦʙʫʣʷʨʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʬʠʙʨʦʟʫ, ʮʠʨʨʦʟʫ ʠ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʫʶ ʢʘʨʮʠʥʦʤʫ (ɻʎʂ) [3]. ʂ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʝʨʚʠʯʥʦʡ ʅɸɾɹʇ ʦʪʥʦʩʷʪʩʷ ʜʠʘʙʝʪ II ʪʠʧʘ, 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ ʠ ʦʞʠʨʝʥʠʝ [4]. 

ʕʪʠʦʣʦʛʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʞʠʨʦʚʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʠ  

ʈʘʟʜʝʣʷʶʪ ʘʣʢʦʛʦʣʴʥʫʶ ʠ ʥʝʘʣʢʦʛʦʣʴʥʫʶ ʞʠʨʦʚʫʶ ʜʝʛʝʥʝʨʘʮʠʶ ʧʝʯʝʥʠ. ʅʝʘʣʢʦʛʦʣʴʥʘʷ 

ʞʠʨʦʚʘʷ ʙʦʣʝʟʥʴ ʧʝʯʝʥʠ (ʅɸɾɹʇ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʩʪʦʡ ʩʪʝʘʪʦʟ ʜʦ ʙʦʣʝʝ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʩʪʝʘʪʦʟʘ ʩ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʛʝʧʘʪʠʪʦʤ, ʬʠʙʨʦʟʦʤ, ʮʠʨʨʦʟʦʤ ʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʦʡ, ʘ ʪʘʢʞʝ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʦʞʠʨʝʥʠʝʤ ʠ 

ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ [5]. ɼʘʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʟʜʦʨʦʚʴʷ ʠ 

ʧʠʪʘʥʠʷ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʅɸɾɹʇ ʙʳʣʘ ʧʨʠʯʠʥʦʡ ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʚ 46,8% 

ʩʣʫʯʘʝʚ ʚ ʧʝʨʠʦʜ ʩ 1988 ʧʦ 1994 ʛʦʜ, ʪʦʛʜʘ ʢʘʢ ʩ 1994 ʧʦ 2004 ʛʦʜ ʥʘ ʥʝʛʦ ʧʨʠʭʦʜʠʣʦʩʴ 75,1% 

ʩʣʫʯʘʝʚ [6,7]. 

ʇʝʨʚʦʡ ʩʪʘʜʠʝʡ ʘʣʢʦʛʦʣʴʥʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ ʷʚʣʷʝʪʩʷ ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʜ 

ʢʣʝʪʢʘʤʠ ʧʝʯʝʥʠ, ʧʨʠʙʣʠʞʘʶʱʠʤʠʩʷ ʢ ʚʦʨʦʪʥʳʤ ʪʨʘʢʪʘʤ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʤʘʣʝʥʴʢʠʝ 

ʞʠʨʦʚʳʝ ʢʘʧʣʠ. ɹʦʣʝʝ ʟʘʧʫʱʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤ ʩʪʝʘʪʦʟʦʤ, 

ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʳʤ ʥʝʢʨʦʟʦʤ ʠ ʦʩʪʨʳʤ ʚʦʩʧʘʣʝʥʠʝʤ, ʠʟʚʝʩʪʥʳʤ ʢʘʢ ʘʣʢʦʛʦʣʴʥʳʡ ʛʝʧʘʪʠʪ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʘʣʢʦʛʦʣʴʥʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ, 

ʧʦʩʢʦʣʴʢʫ ʪʷʞʝʣʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʘʩʥʘ ʜʣʷ ʞʠʟʥʠ [8]. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʞʠʨʝʥʠʠ> 40 

ʢʛ/ʤ2 ʫ ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʅɸɾɹʇ. ʀʟʙʳʪʦʢ 

ʩʚʦʙʦʜʥʳʭ ʞʠʨʦʚʳʭ ʢʠʩʣʦʪ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʩʫʙʬʝʙʨʠʣʴʥʳʝ ʚʦʩʧʘʣʝʥʠʷ ʩʯʠʪʘʶʪʩʷ ʜʚʫʤʷ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʧʨʠ 

ʅɸɾɹʇ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʝʣʝʥʠʝ ʘʜʠʧʦʢʠʥʦʚ ʪʘʢʞʝ ʠʟ ʅɼʉ ʧʦʩʢʦʣʴʢʫ ʥʘʢʦʧʣʝʥʠʝ ʣʠʧʠʜʦʚ ʚ 

ʧʝʯʝʥʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʣʘʤʝʥʝʥʠʶ ʯʝʨʝʟ ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ [9]. 

ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʠʥʜʨʦʤʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ ʞʠʨʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʝʯʝʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʚʪʦʨʠʯʥʳʭ ʧʨʠʯʠʥ ʅɸɾɹʇ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʨʤʘʣʴʥʳʤ 
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ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʅɸɾɹʇ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʤʦʞʝʪ ʙʳʪʴ ʩʢʨʳʪʘʷ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠʣʠ ʮʝʥʪʨʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ [10]. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʞʠʨʦʚʦʡ 

ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʠ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʅɸɾɹʇ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚʳʰʝ 

ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʅɸʉɻ ʠ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʬʠʙʨʦʟʘ, ʧʦ ʜʘʥʥʳʤ ʙʠʦʧʩʠʠ 

ʧʝʯʝʥʠ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʣʘʛʝʥʦʣʠʟʘ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʲʝʤ ʧʝʯʝʥʠ ʫʤʝʥʴʰʘʝʪʩʷ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʚ ʧʝʯʝʥʠ [11]. 
 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʩ ʞʠʨʦʚʦʡ ʜʝʛʝʥʝʨʘʮʠʝʡ ʧʝʯʝʥʠ 

ʎʝʣʠ ʣʝʯʝʥʠʷ ʅɸɾɹʇ ʩʚʷʟʘʥʳ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʝʯʝʥʠ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʣʝʪʘʣʴʥʳʤʠ ʩʣʫʯʘʷʤʠ. ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʘʭ, ʧʨʠʚʦʜʷʱʠʝ ʢʘʢ ʢ ʨʘʟʚʠʪʠʶ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʅɸɾɹʇ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ, 

ʮʝʣʴ ʣʝʯʝʥʠʷ ʩʤʝʩʪʠʣʘʩʴ ʢ ʦʯʠʩʪʢʝ ʧʝʯʝʥʠ ʦʪ ʞʠʨʘ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʠ ʣʝʯʠʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʦʞʠʨʝʥʠʷ ʧʝʯʝʥʠ. ʇʘʮʠʝʥʪʦʚ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ, 

ʜʠʩʣʠʧʠʜʝʤʠʝʡ ʠ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʩʣʝʜʫʝʪ ʩʝʨʴʝʟʥʦ ʣʝʯʠʪʴ, ʢʦʤʙʠʥʠʨʫʷ ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [12]. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʠʣʠ ʵʬʬʝʢʪʳ ʧʦʪʝʨʠ ʚʝʩʘ, ʜʦʩʪʠʛʥʫʪʳʝ ʩ ʧʦʤʦʱʴʶ ʜʠʝʪʳ ʩ 

ʠʣʠ ʙʝʟ ʫʧʨʘʞʥʝʥʠʡ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʝ ʠʤʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʥʝ 

ʚʢʣʶʯʘʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʘʨʥʳʭ ʙʠʦʧʩʠʡ ʧʝʯʝʥʠ ʜʦ ʠ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʇʨʦʤʨʘʪ ʠ ʩʦʘʚʪʦʨʳ ʥʝʜʘʚʥʦ ʧʨʦʚʝʣʠ ʥʝʙʦʣʴʰʦʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʠʩʧʳʪʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʧʦʪʝʨʠ ʚʝʩʘ ʧʨʠ ʅɸʉɻ. ʆʥʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʯʪʦ 

12-ʤʝʩʷʯʥʦʝ ʠʥʪʝʥʩʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʜʠʝʪʳ, 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʪʝʨʠ ʚʝʩʘ ʠ ʫʣʫʯʰʝʥʠʶ ʩʪʝʘʪʦʟʘ ʩ ʣʦʙʫʣʷʨʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʙʝʟ ʫʣʫʯʰʝʥʠʷ ʬʠʙʨʦʟʘ [13]. 

ɾʠʨʦʚʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʧʝʯʝʥʠ ʫ ʙʦʣʴʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʂʘʢ ʘʣʢʦʛʦʣʴʥʳʝ, ʪʘʢ ʠ ʥʝʘʣʢʦʛʦʣʴʥʳʝ ʞʠʨʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʩʚʷʟʘʥʳ ʩ 

ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʳʤʠ ʠ ʚʥʝʧʝʯʝʥʦʯʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʤʝʨʪʝʣʴʥʳʝ ʠ 

ʥʝʬʘʪʘʣʴʥʳʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʠ ʩʤʝʨʪʥʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʙʦʣʝʟʥʴʶ ʧʝʯʝʥʠ (ʅɸɾɹʇ), ʩʚʷʟʳʚʘʷ ʠʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʦʧʠʩʘʥʳ ʢʘʢ ʚʦʟʤʦʞʥʳʝ 

ʧʘʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʠʛʨʘʶʱʠʝ ʨʦʣʴ ʚ ʦʙʲʷʩʥʝʥʠʠ ʩʣʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʩʚʷʟʳʚʘʶʱʝʡ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʩʠʩʪʝʤʥʦʝ 

ʚʦʩʧʘʣʝʥʠʝ, ʮʠʪʦʢʠʥʳ, ʦʢʩʠʜʘʪʠʚʥʳʡ ʩʪʨʝʩʩ, ʘʜʠʧʦʢʠʥʳ, ʛʝʧʘʪʦʢʠʥʳ, ʛʝʥʳ ʠ ʢʠʰʝʯʥʘʷ 

ʤʠʢʨʦʙʠʦʪʘ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʅɸɾɹʇ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ 

ʦʩʣʦʞʥʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (ʀɹʉ), ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ 

ʘʪʝʨʦʩʢʣʝʨʦʟ ʠ ʩʝʨʜʝʯʥʘʷ ʘʨʠʪʤʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ [14]. 

ʅʘʢʦʧʣʝʥʠʝ ʞʠʨʘ ʚ ʧʝʯʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʵʢʪʦʧʠʯʝʩʢʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ, 

ʚʢʣʶʯʘʷ ʞʠʨ ʤʠʦʢʘʨʜʘ ʠ ʞʠʨʦʚʫʶ ʪʢʘʥʴ, ʦʢʨʫʞʘʶʱʫʶ ʩʝʨʜʮʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʘʩʧʝʢʪʦʤ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʅɸɾɹʇ ʠ ʩʝʨʜʝʯʥʦ ʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɺ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʵʪʘ ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠ 
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ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [15, 16]. ʇʨʠ ʅɸɾɹʇ ʩʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ 

ʠʟʤʝʥʷʝʪ ʬʝʥʦʪʠʧ ʵʧʠʢʘʨʜʠʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʵʪʠ ʢʣʝʪʢʠ ʚ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʞʠʨʦʚʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʩʝʢʨʝʪʠʨʫʶʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, 

ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʬʠʙʨʦʟʥʳʝ ʧʫʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʠʙʨʦʟʫ ʞʝʣʫʜʦʯʢʦʚ ʠ ʚʦʩʧʘʣʝʥʠʶ [17]. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʘʣʢʦʛʦʣʴʥʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ ʥʝʦʙʭʦʜʠʤʘ, 

ʧʦʩʢʦʣʴʢʫ ʪʷʞʝʣʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʘʩʥʘ ʜʣʷ ʞʠʟʥʠ. ʎʝʣʠ ʣʝʯʝʥʠʷ ʅɸɾɹʇ ʩʚʷʟʘʥʳ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʝʯʝʥʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʣʝʪʘʣʴʥʳʤʠ 

ʩʣʫʯʘʷʤʠ. ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʠʥʜʨʦʤʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ ʞʠʨʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʝʯʝʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʚʪʦʨʠʯʥʳʭ ʧʨʠʯʠʥ ʅɸɾɹʇ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʨʤʘʣʴʥʳʤ 

ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʅɸɾɹʇ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. 
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EVALUATION OF MELASMA TREATMENT EFFECTIVENESS  

BY SKIN BIOPHYSICAL INDICES 

 

ÉKurbanova D., Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʤʝʣʘʟʤʳ ʧʦ 

ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʞʠ 176 ʧʘʮʠʝʥʪʦʢ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʯʘʩʪʥʫʶ 

ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʫʶ ʢʣʠʥʠʢʫ çDIVA EFFECTè ʛ. ɹʠʰʢʝʢ (ʂʳʨʛʳʟʩʪʘʥ) ʚ 2018ï2020 ʛʦʜʳ. ɺ 

ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʚʢʣʶʯʝʥʳ 85 ʞʝʥʱʠʥ ʙʝʟ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ ʣʠʮʘ. ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʢ: ʚʦʟʨʘʩʪ 20ï60 ʣʝʪ, ʧʠʛʤʝʥʪʘʮʠʷ ʢʦʞʠ ʚ ʪʝʯʝʥʠʝ 1ï12 ʣʝʪ, 

ʧʨʦʞʠʚʘʥʠʝ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʠ ʩʦʛʣʘʩʠʝ ʥʘ ʧʨʦʮʝʜʫʨʳ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʣʠʯʝʩʪʚʘ ʢʦʞʥʦʛʦ ʩʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ, ʫʨʦʚʝʥʴ 

ʚʣʘʞʥʦʩʪʠ ʠ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ, ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʦʞʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʦʢ 

ʢʦʞʥʦʛʦ ʩʘʣʘ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʤʝʣʘʟʤʳ ʙʦʣʴʰʘʷ ʞʠʨʥʦʩʪʴ ʚʳʷʚʣʝʥʘ ʚ 20ï29 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. ʇʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʢʦʞʠ, ʥʦ ʩ 

ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ʃʝʯʝʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʚʣʘʞʥʦʩʪʴ ʢʦʞʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʜʣʷ ʧʘʮʠʝʥʪʦʢ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʪʦʣʴʢʦ ʩʫʭʘʷ ʢʦʞʘ, ʢʘʢ ʚ ʦʧʳʪʥʦʡ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʭ. ʋ ʧʘʮʠʝʥʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ pH ʢʦʞʠ ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʦʪ 4,1Ñ0,5 ʜʦ 4,8Ñ0,5. 

ʂʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʦʞʠ ʫ ʧʘʮʠʝʥʪʦʢ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣ ʥʠʞʝ ʥʦʨʤʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 20ï29 ʣʝʪ, 30ï39 ʣʝʪ ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ. ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ 

ʤʝʣʘʥʠʥʘ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʤʝʣʘʟʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ. ʇʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʩʥʠʟʠʣʦ ʞʠʨʥʦʩʪʴ ʢʦʞʠ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʠ ʜʝʨʤʘʣʴʥʦʤ 

ʪʠʧʝ, ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʦʞʠ ʧʨʠ ʜʝʨʤʘʣʴʥʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ. ʋʨʦʚʝʥʴ 

ʤʝʣʘʥʠʥʘ ʩʥʠʟʠʣʩʷ, ʘ ʚʣʘʞʥʦʩʪʴ ʢʦʞʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ. 

 

Abstract. This article presents an assessment of the effectiveness of treatment of melasma 

according to the biophysical indicators of skin 176 patients who applied to the DIVA EFFECT 

private cosmetology clinic in Bishkek (Kyrgyzstan) in 2018ï2020. The control group included 

85 women without facial skin pigmentation. Criteria for inclusion in the study of patients: age 20ï

60 years, skin pigmentation for 1ï12 years, residence in Kyrgyzstan, informed consent and consent 

to procedures for diagnosis, treatment. Amounts of sebum on skin surface, level of skin moisture 

and pigmentation, acid-alkaline balance of skin are determined. Despite the lack of sebum in all 

types of melasma, greater fat content was detected at 20ï29 years old, including in the control 

group. The treatment helped to increase skin humidity, but with different intensities. Treatment 

slightly increased skin humidity, but only dry skin was characteristic of patients, both in 

the experimental and control groups. In patients of the control group, skin pH was from 4.1Ñ0.5 to 

4.8Ñ0.5. The acid-alkaline balance of the skin in patients was mainly lower than normal, with 

the exception of the age group of 20ï29 years, 30ï39 years with dermal melasma. After treatment, 

the melanin content was within normal range at all types of melasma compared to the control group. 

The treatment performed reduced skin greasiness in epidermal and dermal type, acid-alkaline skin 
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balance in dermal and mixed type. Melanin levels decreased and skin humidity increased slightly 

with all types. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʨʥʦʩʪʴ ʢʦʞʠ, ʚʣʘʞʥʦʩʪʴ ʢʦʞʠ, ʢʦʨʥʝʦʤʝʪʨʠʷ, ʤʝʢʩʘʤʝʪʨʠʷ, 

ʤʝʣʘʟʤʘ, ʤʝʣʘʥʠʥ, ʧʠʛʤʝʥʪʘʮʠʷ, ʩʝʙʦʤʝʪʨʠʷ, ʨʅ-ʤʝʪʨʠʷ.  

 

Keywords: skin fat content, skin moisture content, corneometry, mexametry, melasma, 

melanin, pigmentation, sebometry, pH-metry. 

 

ʄʝʣʘʟʤʘ ð ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ, ʯʘʱʝ ʚʩʪʨʝʯʘʶʱʘʷʩʷ 

ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʟʠʘʪʩʢʦʡ ʛʨʫʧʧʳ [1, ʩ. 20; 2. c. 126; 3, c. 380]. ɻʠʧʝʨʧʠʛʤʝʥʪʘʮʠʷ ʢʦʞʠ 

ʣʠʮʘ, ʷʚʣʷʷʩʴ ʢʦʩʤʝʪʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʚ, ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ [4, c. 6]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʤʝʣʘʟʤʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʢʦʨʨʝʢʮʠʠ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ 

ʧʨʠ ʤʝʣʘʟʤʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʩʣʝʜʦʚʘʥʦ ʠ ʧʨʦʚʝʜʝʥʦ ʣʝʯʝʥʠʝ 176 ʧʘʮʠʝʥʪʦʢ, ʢʦʪʦʨʳʝ ʦʙʨʘʪʠʣʠʩʴ ʚ ʯʘʩʪʥʫʶ 

ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʫʶ ʢʣʠʥʠʢʫ ñDIVA EFFECTò ʛ. ɹʠʰʢʝʢ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 2018ï

2020 ʛʦʜʳ ʧʦ ʧʦʚʦʜʫ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ. ɺ ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʚʢʣʶʯʝʥʳ 85 ʞʝʥʱʠʥ ʙʝʟ 

ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ ʣʠʮʘ. ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʢ: ʚʦʟʨʘʩʪ 20-60 ʣʝʪ, 

ʧʠʛʤʝʥʪʘʮʠʷ ʢʦʞʠ ʚ ʪʝʯʝʥʠʝ 1-12 ʣʝʪ, ʧʨʦʞʠʚʘʥʠʝ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʠ ʩʦʛʣʘʩʠʝ ʥʘ ʧʨʦʮʝʜʫʨʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʘʧʧʘʨʘʪʝ Aramo SG (SkinXPPRO), 

ʧʦʟʚʦʣʷʶʱʠʤ ʤʝʪʦʜʦʤ ʬʦʪʦʤʝʪʨʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠʟʤʝʨʷʪʴ ʧʘʨʘʤʝʪʨʳ ʚʣʘʞʥʦʩʪʠ, 

ʞʠʨʥʦʩʪʠ ʢʦʞʠ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ: ʩʝʙʦʤʝʪʨʠʷ (ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʞʥʦʛʦ ʩʘʣʘ), ʢʦʨʥʝʦʤʝʪʨʠʷ (ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʢʦʞʠ), pH-ʤʝʪʨʠʷ 

(ʠʟʤʝʨʝʥʠʝ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥʩʘ ʢʦʞʠ), ʤʝʢʩʘʤʝʪʨʠʷ (ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʧʠʛʤʝʥʪʘʮʠʠ). ɺʳʯʠʩʣʷʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʦʰʠʙʢʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʢʨʠʪʝʨʠʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ.  

 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʘʮʠʝʥʪʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʝʣʘʟʤʳ: 

ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʪʠʧ (n=140), ʜʝʨʤʘʣʴʥʳʡ ʪʠʧ (n=27) ʠ ʩʤʝʰʘʥʥʳʡ ʪʠʧ (n=9). 

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʤʝʣʘʟʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʝʭ ʭʠʤʠʯʝʩʢʠʭ ʧʠʣʠʥʛʦʚ 

(ʘʟʝʣʘʠʥʦʚʳʡ, ʩʘʣʠʮʠʣʦʚʳʡ, ʨʝʪʠʥʦʝʚʳʡ) ʩ ʠʥʪʝʨʚʘʣʦʤ 2 ʥʝʜʝʣʠ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʦ ʪʨʠ 

ʣʘʟʝʨʥʳʭ ʧʨʦʮʝʜʫʨʳ ʥʘ ʥʝʦʜʠʤʦʚʦʤ, ʜʠʦʜʥʦʤ ʠ ʵʨʙʠʝʚʦʤ ʣʘʟʝʨʝ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ ʚ 21 ʜʝʥʴ. 

ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʵʧʠʜʝʨʤʘʣʴʥʳʤ, ʜʝʨʤʘʣʴʥʳʤ ʠ ʩʤʝʰʘʥʥʳʤ ʪʠʧʦʤ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ, ʘ 

ʪʘʢʞʝ ʫ ʧʘʮʠʝʥʪʦʢ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʦ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ ʚʳʷʚʣʝʥ ʥʝʜʦʩʪʘʪʦʢ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʚ ʟʦʥʘʭ ʊ ʠ U (ʊʘʙʣʠʮʘ 1). ɺʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʚ 

U-ʟʦʥʝ, ʯʝʤ ʚ ʊ-ʟʦʥʝ. 
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ʊʘʙʣʠʮʘ 1 

ʆʇʈɽɼɽʃɽʅʀɽ ɾʀʈʅʆʉʊʀ ʅɸ ʇʆɺɽʈʍʅʆʉʊʀ ʂʆɾʀ ʉɽɹʆʄɽʊʈʀɽʁ (ʥʛ/ʩʤ2)  

ʇʆʉʃɽ ʃɽʏɽʅʀʗ 
  

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
ʥ

ʘ
ʷ
 

 

ʛ
ʨ
ʫ
ʧ
ʧ
ʘ

 ʊʠʧ ʧʠʛʤʝʥʪʘʮʠʠ (n=176) ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʷ 

(n=85) 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ

ʭ ʨʘʟʣʠʯʠʡ (ʨ)  
ʵʧʠʜʝʨʤʘʣʴʥʳʡ 

(n=140) 

ʜʝʨʤʘʣʴʥʳʡ 

(n=27) 

ʩʤʝʰʘʥʥʳʡ 

(n=9) 

MÑ» Ñm MÑ» Ñm MÑ» Ñm MÑ» Ñm 

20ï29 

ʣʝʪ 

n=20 n=4 - n=10 - 

T-ʟʦʥʘ 49,7Ñ4,1 Ñ0,1 52,1Ñ5,6 Ñ0,1 - - 52,0Ñ4,2 Ñ0,2 ʨ1,4<0,001, 
ʨ2,4ι0,05 

U-ʟʦʥʘ 19,2Ñ4,2 Ñ0,1* 23,1Ñ6,1 Ñ0,1* - - 21,2Ñ3,8 Ñ0,2* ʨ1,4<0,001, 
ʨ2,4<0,001 

30ï39 

ʣʝʪ 

n=70 n=12 - n=25 - 

T-ʟʦʥʘ 32,2Ñ5,4 Ñ0,1 41,5Ñ5,1 Ñ0,1 - - 38,0Ñ3,3 Ñ0,1 ʨ1,4<0,001, 
ʨ2,4<0,001 

U-ʟʦʥʘ 15,9Ñ4,9 Ñ0,1* 15,3Ñ4,9 Ñ0,1* - - 15,3Ñ2,6 Ñ0,1* ʨ1,4< 0,001, 
ʨ2,4ι0,05 

40ï49 

ʣʝʪ 

n=34 n=8 n=3 n=36 - 

T-ʟʦʥʘ 31,7Ñ5,0 Ñ0,1 25,5Ñ10,1 Ñ0,2 24,1Ñ3,9 Ñ0,1 27,7Ñ3,5 Ñ0,2 ʨ1,4<0,001, 
ʨ2,4<0,001, 

ʨ3,4<0,001 

U-ʟʦʥʘ 10,8Ñ4,1 Ñ0,1* 9,9Ñ 

4,4 

Ñ0,1* 22,0Ñ3,4 Ñ0,1* 15,0Ñ4,2 Ñ0,2* ʨ1,4<0,001, 
ʨ2,4<0,001, 

ʨ3,4<0,001 

50ï59 

ʣʝʪ 

n=16 n=3 n=6 n=14 - 

T-ʟʦʥʘ 21,0Ñ5,1 Ñ0,1 21,3Ñ6,1 Ñ0,1 22,5Ñ5,7 Ñ0,1 21,3Ñ4,7 Ñ0,2 ʨ1,4ι0,05, 

ʨ2,4ι0,05, 

ʨ3,4<0,001 

U-ʟʦʥʘ 7,0Ñ1,0 Ñ0,07* 8,6Ñ 

5,1 

Ñ0,1* 16,5Ñ4,1 Ñ0,1* 10,9Ñ4,1 Ñ0,2* ʨ1,4<0,001, 
ʨ2,4<0,001, 

ʨ3,4<0,001 

ʇʨʠʤʝʯʘʥʠʝ: MÑ» ð ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, Ñm ð ʦʰʠʙʢʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʠʧʘʤʠ ʧʠʛʤʝʥʪʘʮʠʠ ʠ ʛʨʫʧʧʦʡ 

ʢʦʥʪʨʦʣʷ: ʨι0,05 ð ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʤʝʥʝʝ 95,0%, ʨ <0,001 ð ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9%, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʞʥʦʛʦ ʩʘʣʘ ʤʝʞʜʫ T ʠ U ʟʦʥʘʤʠ ʣʠʮʘ: * ð ʨ <0,001 (ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9%). 

 

ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20ï29 ʣʝʪ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʞʥʦʛʦ ʩʘʣʘ ʙʳʣʦ ʤʝʥʴʰʝ ʫ 

ʧʘʮʠʝʥʪʦʢ ʩ ʵʧʠʜʝʤʘʣʴʥʳʤ ʪʠʧʦʤ ʤʝʣʘʟʤʳ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ, ʢʘʢ ʚ ʊ-ʟʦʥʝ (49,7Ñ4,1 

ʥʛ/ʩʤ2, 52,0Ñ4,2 ʥʛ/ʩʤ2), ʨι0,05, ʪʘʢ ʠ ʚ U-ʟʦʥʝ (19,2Ñ4,2 ʥʛ/ʩʤ2, 21,2Ñ3,8 ʥʛ/ʩʤ2), ʨ <0,001. ʅʦ 

ʚ U-ʟʦʥʝ ʥʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʢʦʣʠʯʝʩʪʚʘ ʢʦʞʥʦʛʦ ʩʘʣʘ. 

ɺ 30ï39 ʣʝʪ ʞʠʨʥʦʩʪʴ ʢʦʞʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʚ ʊ-ʟʦʥʝ (32,2Ñ5,4 ʥʛ/ʩʤ2, 38,0Ñ3,3 ʥʛ/ʩʤ2), ʨ 

<0,001 ʠ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʚ U-ʟʦʥʝ (15,9Ñ4,9 ʥʛ/ʩʤ2, 15,3Ñ2,6 ʥʛ/ʩʤ2), ʨ <0,001. 

ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʞʠʨʥʦʩʪʴ ʢʦʞʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ ʧʘʮʠʝʥʪʦʢ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 40ï

49 ʚ ʊ-ʟʦʥʝ (31,7Ñ5,0 ʥʛ/ʩʤ2), ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (27,7Ñ3,5 ʥʛ/ʩʤ2), ʨ <0,001, ʠ ʚ U-ʟʦʥʝ 

ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (15,0Ñ4,2ʥʛ/ʩʤ2), ʯʝʤ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ (10,8Ñ4,1ʥʛ/ʩʤ2), ʨ 

<0,001.  
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ɺ 50ï59 ʣʝʪ ʥʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʚ 

ʊ-ʟʦʥʝ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʦʡ ʠ ʧʘʮʠʝʥʪʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (21,0Ñ5,1 

ʥʛ/ʩʤ2 ʠ 21,3Ñ4,7 ʥʛ/ʩʤ2), ʨι0,05. ɺ U-ʟʦʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʞʥʦʛʦ ʩʘʣʘ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (10,9Ñ4,1ʥʛ/ʩʤ2), ʯʝʤ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ 

(7,0Ñ1,0ʥʛ/ʩʤ2), ʨ <0,001. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʊ-ʟʦʥʳ ʢʦʞʠ ʣʠʮʘ ʚʳʷʚʣʝʥʘ ʙʦʣʴʰʘʷ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ ʪʦʣʴʢʦ ʫ ʞʝʥʱʠʥ 40ï49 ʣʝʪ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, U-ʟʦʥʝ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʞʥʦʛʦ ʩʘʣʘ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʘʭ. ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʦʡ ʠ ʩ ʛʨʫʧʧʳ 

ʢʦʥʪʨʦʣʷ ʩ ʚʦʟʨʘʩʪʘʤ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʚ ʦʙʦʠʭ ʟʦʥʘʭ. 

ʋ ʧʘʮʠʝʥʪʦʢ 20ï29 ʣʝʪ (52,1Ñ5,6ʥʛ/ʩʤ2, 52,0Ñ4,2 ʥʛ/ʩʤ2) ʠ 50ï59 ʣʝʪ (21,3Ñ6,1ʥʛ/ʩʤ2, 

21,3Ñ4,7 ʥʛ/ʩʤ2) ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ 

ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʚ ʊ-ʟʦʥʝ ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʨι0,05. ɺ 20ï29 ʣʝʪ 

ʚ U-ʟʦʥʝ ʫʨʦʚʝʥʴ ʞʠʨʥʦʩʪʠ ʙʳʣ ʙʦʣʴʰʝ ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ 

(23,1Ñ6,1ʥʛ/ʩʤ2, 21,2Ñ3,8 ʥʛ/ʩʤ2), ʨ <0,001. ɼʣʷ ʧʘʮʠʝʥʪʦʢ 50ï59 ʣʝʪ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʘ 

ʦʙʨʘʪʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʚ U-ʟʦʥʝ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʞʠʨʥʦʩʪʠ ʙʳʣ ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (8,6Ñ5,1ʥʛ/ʩʤ2, 10,9Ñ4,1 ʥʛ/ʩʤ2), ʨ <0,001. 

ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 30ï39 ʣʝʪ ʞʠʨʥʦʩʪʴ ʢʦʞʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ 

ʊ-ʟʦʥʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (41,5Ñ5,1ʥʛ/ʩʤ2, 38,0Ñ3,3 ʥʛ/ʩʤ2), ʨ <0,001. ɺ U-ʟʦʥʝ ʥʝ 

ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ (15,3Ñ4,9ʥʛ/ʩʤ2, 15,3Ñ2,6 ʥʛ/ʩʤ2), ʨι0,05. 

ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʢ 40ï49 ʣʝʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʙʳʣʠ 

ʤʝʥʴʰʝ ʧʨʠ ʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ, ʢʘʢ ʚ ʊ-ʟʦʥʝ, ʪʘʢ ʠ U-ʟʦʥʝ (25,5Ñ10,1 ʥʛ/ʩʤ2, 9,9Ñ4,4 

ʥʛ/ʩʤ2), ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (27,7Ñ3,5 ʥʛ/ʩʤ2, 15,0Ñ4,2 ʥʛ/ʩʤ2), ʨ <0,001.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʊ-ʟʦʥʳ ʢʦʞʠ ʣʠʮʘ 

ʚʳʷʚʣʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʞʠʨʥʦʩʪʠ ʢʦʞʠ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 40ï49 ʣʝʪ. ɺ U-ʟʦʥʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʞʥʦʛʦ ʩʘʣʘ ʦʪʤʝʯʘʣʦʩʴ ʫ 

ʧʘʮʠʝʥʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 20ï29 ʣʝʪ, ʤʝʥʴʰʝʝ ʚ 40ï59 ʣʝʪ ʠ ʚ 30ï39 ʣʝʪ ʥʝ ʚʳʷʚʣʝʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʢ 40ï49 ʣʝʪ ʥʘʙʣʶʜʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʘʷ ʞʠʨʥʦʩʪʴ ʢʦʞʠ 

ʚ ʊ-ʟʦʥʝ ʫ ʧʘʮʠʝʥʪʦʢ ʩʦ ʩʤʝʰʘʥʥʳʤ ʪʠʧʦʤ ʤʝʣʘʟʤʳ (24,1Ñ3,9 ʥʛ/ʩʤ2), ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ 

(27,7Ñ3,5 ʥʛ/ʩʤ2), ʨ <0,001. ɺ U-ʟʦʥʝ ʞʠʨʥʦʩʪʴ ʙʳʣʘ ʙʦʣʴʰʝ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ 

(22,0Ñ3,4 ʥʛ/ʩʤ2) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (15,0Ñ4,2 ʥʛ/ʩʤ2), ʨ <0,001. ɺ 50ï59 

ʣʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʞʥʦʛʦ ʩʘʣʘ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ, ʢʘʢ ʚ 

ʊ-ʟʦʥʝ, ʪʘʢ ʠ U-ʟʦʥʝ (22,5Ñ5,7 ʥʛ/ʩʤ2, 16,5Ñ4,1 ʥʛ/ʩʤ2), ʯʝʤ ʪʘʢʠʭ ʞʝ ʟʦʥʘʭ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ 

(21,3Ñ4,7 ʥʛ/ʩʤ2, 10,9Ñ4,1 ʥʛ/ʩʤ2), ʨ <0,001.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʧʦʚʳʰʝʥʥʘʷ ʞʠʨʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 20ï29 ʣʝʪ ʚ ʊ-ʟʦʥʝ 

ʠ U-ʟʦʥʝ ʧʨʠ ʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ, 30ï9 ʣʝʪ ʚ ʊ-ʟʦʥʝ ʧʨʠ ʜʝʨʤʘʣʴʥʦʤ ʠ U-ʟʦʥʝ ʧʨʠ 

ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ, 40ï49 ʣʝʪ ʚ ʊ-ʟʦʥʝ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʠ U-ʟʦʥʝ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ, 50ï

59 ʣʝʪ ʚ ʊ-ʟʦʥʝ ʠ U-ʟʦʥʝ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ. 

ɺ ʮʝʣʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʦʢ ʢʦʞʥʦʛʦ ʩʘʣʘ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʤʝʣʘʟʤʳ ʙʦʣʴʰʘʷ 

ʞʠʨʥʦʩʪʴ ʚʳʷʚʣʝʥʘ ʚ 20ï29 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ.  

ɺʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʠ ʫʨʦʚʥʝʤ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʤʝʣʘʟʤʳ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʦʙʨʘʪʥʘʷ, 

ʩʠʣʴʥʘʷ ʧʨʠ ʜʝʨʤʘʣʴʥʦʤ (rxy=ī1,0, ʜʦʣʷ ʚʣʠʷʥʠʷ ī100,0%), ʵʧʠʜʝʨʤʘʣʴʥʦʤ (rxy=ī1,0, ʜʦʣʷ 

ʚʣʠʷʥʠʷ ï100,0%) ʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʘʭ (rxy=ī0,8, ʜʦʣʷ ʚʣʠʷʥʠʷ 64,0%) ʤʝʣʘʟʤʳ.  
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ʊʘʙʣʠʮʘ 2 

ʉʈɽɼʅʀɽ ɿʅɸʏɽʅʀʗ ɺʃɸɾʅʆʉʊʀ ʂʆɾʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ  

ʄɽʊʆɼʆʄ ʂʆʈʅɽʆʄɽʊʈʀʀ (ʫ. ʝ) 
 

ɺʦʟʨʘʩʪʥʘʷ  

ʛʨʫʧʧʘ 

ʊʠʧ ʧʠʛʤʝʥʪʘʮʠʠ (n=176) ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʷ 

(n=85) 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʘʟʣʠʯʠʡ (ʨ)  
ʵʧʠʜʝʨʤʘʣʴʥʳʡ 

(n=140) 

ʜʝʨʤʘʣʴʥʳʡ 

(n=27) 

ʩʤʝʰʘʥʥʳʡ 

(n=9) 

MÑ» Ñm MÑ» Ñm MÑ» Ñm MÑ» Ñm 

20ï29 ʣʝʪ n=20 n=4 ð n=10 ð 

32,3Ñ2,8 Ñ0,1 35,1Ñ 

4,4 

Ñ0,1   35,4Ñ4,5 Ñ0,2 ʨ1,4 <0,001, 
ʨ2,4ι0,05 

30ï39 ʣʝʪ n=70 n=12 ð n=25 ð 

31,4Ñ1,4 Ñ0,08*** 30,1Ñ 

5,2 

Ñ0,1 

***  

  32,7Ñ3,3 Ñ0,1 

***  

ʨ1,4 <0,001, 
ʨ2,4<0,001 

40ï49 ʣʝʪ n=34 n=8 n=3 n=36 ð 

30,2Ñ1,3 Ñ0,08*** 30,4Ñ 

7,4 

Ñ0,2* 30,5Ñ 

4,4 

Ñ0,1 30,1Ñ3,9 Ñ0,2 

***  

ʨ1,4 ι0,05,  

ʨ2,4 ι0,05,  

ʨ3,4 ι0,05 

50ï59 ʣʝʪ n=16 n=3 n=6 n=14 ð 

30,8Ñ1,3 Ñ0,08*** 30,0Ñ 

2,6 

Ñ0,1 

**  

30,9Ñ 

6,0 

Ñ0,1 

**  

31,6Ñ3,9 Ñ0,2 

***  

ʨ1,4 <0,001, 
ʨ2,4<0,001, 

ʨ3,4ι0,05 

ʇʨʠʤʝʯʘʥʠʝ: MÑ» ð ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʠ ʩʨʝʜʥʝ-ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, Ñm ð ʦʰʠʙʢʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʠʧʘʤʠ ʧʠʛʤʝʥʪʘʮʠʠ ʠ ʛʨʫʧʧʦʡ 

ʢʦʥʪʨʦʣʷ: ʨι0,05 ð ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʤʝʥʝʝ 95,0%, ʨ<0,001 ð ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9%; ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʦʟʨʘʩʪʘʤʠ: * ð 

ʨι0,05 (ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʤʝʥʝʝ 95,0%), ** ð ʨ<0,01 (ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,0%) , *** ð ʨ<0,001 (ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9%) 

 

ʇʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʢʦʞʠ, ʥʦ ʩ ʨʘʟʣʠʯʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ (ʊʘʙʣʠʮʘ 2). ʇʨʠ ʵʪʦʤ, ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʚʣʘʞʥʦʩʪʴ ʙʳʣʘ ʚ ʦʩʥʦʚʥʦʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʤʝʣʘʟʤʳ. ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 20ï29 ʣʝʪ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʦʡ (32,3Ñ2,8), ʨ <0,001, ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʦʡ (35,1Ñ4,4), ʨι0,05, 

ʚʣʘʞʥʦʩʪʴ ʢʦʞʠ ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (35,4Ñ4,5). ɺ 30ï39 ʣʝʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ (31,4Ñ1,4 ʠ 30,1Ñ5,2) ʥʝʞʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, 

ʨ <0,001. ʅʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚʦ ʚʣʘʞʥʦʩʪʠ ʢʦʞʠ ʧʘʮʠʝʥʪʦʢ 40ï49 ʣʝʪ ʩ 

ʵʧʠʜʝʨʤʘʣʴʥʦʡ (30,2Ñ1,3), ʜʝʨʤʘʣʴʥʦʡ (30,4Ñ7,4), ʩʤʝʰʘʥʥʦʡ ʤʝʣʘʟʤʘʭ (30,5Ñ4,4) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ (30,1Ñ3,9), ʨι0,05.  

ʋ ʧʘʮʠʝʥʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 50-59 ʣʝʪ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʘʷ ʚʣʘʞʥʦʩʪʴ ʢʦʞʠ ʚʳʷʚʣʝʥʘ ʧʨʠ 

ʵʧʠʜʝʨʤʘʣʴʥʦʡ (30,8Ñ1,3), ʨ <0,001, ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʘʭ (30,0Ñ2,6), ʨ<0,001 ʠ ʥʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ ʩʤʝʰʘʥʥʦʡ (30,9Ñ6,0) ʤʝʣʘʟʤʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ 

(31,6Ñ3,9), ʨι0,05.  

ʉ ʚʦʟʨʘʩʪʦʤ ʚʣʘʞʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦ ʧʦʥʠʞʘʝʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʜʝʨʤʘʣʴʥʦʡ 

ʤʝʣʘʟʤʳ ʫ ʧʘʮʠʝʥʪʦʢ 40ï49 ʣʝʪ, ʩʤʝʰʘʥʥʦʡ ʤʝʣʘʟʤʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʯʝʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʚʣʘʞʥʦʩʪʴ ʢʦʞʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʣʷ 

ʧʘʮʠʝʥʪʦʢ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʪʦʣʴʢʦ ʩʫʭʘʷ ʢʦʞʘ, ʢʘʢ ʚ ʦʧʳʪʥʦʡ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʢ pH ʢʦʞʠ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʤʝʣʘʟʤʳ ʠʟʤʝʥʠʣʩʷ 

(ʊʘʙʣʠʮʘ 3). ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ pH ʢʦʞʠ ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʦʪ 4,1Ñ0,5 ʜʦ 

4,8Ñ0,5. ʋ ʧʘʮʠʝʥʪʦʢ 20ï29 ʣʝʪ ʩ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʦʡ ʥʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ pH ʢʦʞʠ (4,7Ñ0,8) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʢʘʤʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (4,8Ñ0,5), ʨι0,05. 
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ɺ 30ï39 ʣʝʪ pH ʢʦʞʠ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ (4,4Ñ0,4), ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (4,1Ñ0,5), ʨ <0,001. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʚʳʷʚʣʝʥʘ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

40ï49 ʣʝʪ (3,9Ñ0,9), ʨ <0,01, ʠ 50ï59 ʣʝʪ (3,5Ñ0,6), ʨ <0,001, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (4,3Ñ0,4 ʠ 

4,0Ñ0,6). 

  

ʊʘʙʣʠʮʘ 3 

ʂʀʉʃʆʊʅʆ-ʑɽʃʆʏʅʆʁ ɹɸʃɸʅʉ ʂʆɾʀ ʄɽʊʆɼʆʄ ʈʅ-ʄɽʊʈʀʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ 
 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ

ʥ
ʘ
ʷ

 

ʛ
ʨ
ʫ
ʧ
ʧ
ʘ

 ʊʠʧ ʧʠʛʤʝʥʪʘʮʠʠ (n=176) 4ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(n=85) 

 

ɼ
ʦ
ʩ
ʪ
ʦ
ʚ
ʝ

ʨ
ʥ
ʦ
ʩ
ʪ
ʴ
 

 

ʩ
ʪ
ʘ
ʪ
ʠ
ʩ

ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ

ʭ
 

ʨ
ʘ
ʟ
ʣ
ʠ
ʯ
ʠ
ʡ
 

 

(
ʨ
)
 

 1ʵʧʠʜʝʨ-ʤʘʣʴʥʳʡ 

(n=140) 

2ʜʝʨʤʘʣʴʥʳʡ 

(n=27) 

3ʩʤʝʰʘʥʥʳʡ 

(n=9) 
MÑ» Ñm MÑ» Ñm MÑ» Ñm MÑ» Ñm 

2
0ï

2
9

 

ʣ
ʝ
ʪ

 n=20 n=4 - n=10 - 

4,7Ñ0,8 Ñ0,06 4,7Ñ0,8 Ñ0,06   4,8Ñ0,5 Ñ0,05 ʨ1,4ι0,05 

ʨ2,4ι0,05 

3
0ï

3
9 

ʣ
ʝ
ʪ

 n=70 n=12 - n=25 - 

4,4Ñ0,4 Ñ0,06*** 4,9Ñ0,5 Ñ0,05***   4,1Ñ0,5 Ñ0,05*** ʨ1,4<0,001 
ʨ2,4<0,001 

4
0ï

4
9

 

ʣ
ʝ
ʪ

 

n=34 n=8 n=3 n=36 - 

3,9Ñ0,9 Ñ0,07*** 4,1Ñ0,1 Ñ0,02*** 4,0Ñ0,6 Ñ0,05 4,3Ñ0,4 Ñ0,04*** ʨ1,4<0,01 

ʨ2,4 <0,01 

ʨ3,4 <0,001 

5
0ï

5
9 

ʣ
ʝ
ʪ

 

n=16 n=3 n=6 n=14 - 

3,5Ñ0,6 Ñ0,05** 4,0Ñ0,6 Ñ0,05* 3,7Ñ0,9 Ñ0,07*** 4,0Ñ0,6 Ñ0,05*** ʨ1,4 <0,001 
ʨ2,4ι0,05 

ʨ3,4 <0,001 

ʇʨʠʤʝʯʘʥʠʝ: MÑ» ð ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʠ ʩʨʝʜʥʝ-ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, Ñm ð ʦʰʠʙʢʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʠʧʘʤʠ ʧʠʛʤʝʥʪʘʮʠʠ ʠ 

ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ: ʨ <0,01 ð ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,0%, ʨ <0,001 ð ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9%. ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʦʟʨʘʩʪʘʤʠ: * ð 

ʨ <0,05 (ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 95,0%), ** ð ʨ <0,01 (ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ 99,0%) , *** ð ʨ <0,001 (ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9%). 

 

ɺ 20ï29 ʣʝʪ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ pH ʢʦʞʠ ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ 

(4,7Ñ0,8) ʠ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (4,8Ñ0,5), ʨι0,05. ɺ 30ï39 ʣʝʪ (4,4Ñ0,4) pH ʢʦʞʠ ʜʦʩʪʦʚʝʨʥʦ 

ʙʦʣʴʰʝ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʦʡ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (4,1Ñ0,5), ʨ <0,001. 

ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 40ï49 ʣʝʪ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ pH ʢʦʞʠ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (4,1Ñ0,1), ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (4,3Ñ0,4), ʨ <0,01. ʋ ʧʘʮʠʝʥʪʦʢ 50ï59 

ʣʝʪ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥʩʘ ʢʦʞʠ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ (4,0Ñ0,6 ʠ 

4,0Ñ0,6, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨι0,05. ʉ ʚʦʟʨʘʩʪʦʤ pH ʢʦʞʠ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʤʝʣʘʟʤʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʦʞʠ ʫ 

ʧʘʮʠʝʥʪʦʢ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣ ʥʠʞʝ ʥʦʨʤʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 20ï29 ʣʝʪ, 30ï39 

ʣʝʪ ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ. 

ʇʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʦʧʨʝʜʝʣʝʥ ʫ 

ʧʘʮʠʝʥʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 40ï49 ʣʝʪ (135,0Ñ10,9), 30ï39 ʣʝʪ (131,0Ñ7,5) ʠ 50-59 ʣʝʪ (130,0Ñ5,8) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʢ 20-29 ʣʝʪ (127,0Ñ12,6), ʨ <0,001 (ʊʘʙʣʠʮʘ 4). 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʦʡ ʚʦ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (127,0Ñ12,6 ʠ 

115,0Ñ8,1; 131,0Ñ7,5 ʠ 120,0Ñ7,6; 135,0Ñ10,9 ʠ 125,0Ñ7,0; 130,0Ñ5,8 ʠ 121,0Ñ6,9), ʨ <0,001.  
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ʇʨʠ ʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʣʘʥʠʥʘ ʚ ʢʦʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 

ʧʘʮʠʝʥʪʦʢ 50ï59 ʣʝʪ (154,0Ñ7,1), 40ï49 ʣʝʪ (142,0Ñ6,9), 30ï39 ʣʝʪ (139,0Ñ4,2) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʘʮʠʝʥʪʦʢ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 20ï29 ʣʝʪ (131,0Ñ7,7), ʨ <0,001. ʊʘʢʞʝ ʧʨʠ ʜʝʨʤʘʣʴʥʦʡ 

ʤʝʣʘʟʤʝ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (131,0Ñ7,7 ʠ 115,0Ñ8,1; 139,0Ñ4,2 ʠ 120,0Ñ7,6; 142,0Ñ6,9 ʠ 125,0Ñ7,0; 

154,0Ñ7,1 ʠ 121,0Ñ6,9), ʨ <0,001. 

ʋ ʧʘʮʠʝʥʪʦʢ 50ï59 ʣʝʪ (137,0Ñ5,9) ʧʨʠ ʩʤʝʰʘʥʥʦʡ ʤʝʣʘʟʤʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʘ 

ʤʝʣʘʥʠʥʘ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ 40ï49 ʣʝʪ (118,0Ñ6,1), ʨ <0,001. ʇʨʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ 

ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 40ï49 ʣʝʪ (118,0Ñ6,1) ʙʳʣ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ (125,0Ñ7,0), ʨ <0,001, ʘ ʚ 50ï59 ʣʝʪ ʚʳʰʝ (137,0Ñ5,9) ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʨʫʧʧʝ 

ʢʦʥʪʨʦʣʷ (121,0Ñ6,9), ʨ <0,001.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʤʝʣʘʥʠʥʘ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʧʨʠ ʚʩʝʭ 

ʪʠʧʘʭ ʤʝʣʘʟʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩʦʚʧʘʜʘʶʪ ʩ 

ʜʘʥʥʳʤʠ ʂʫʟʴʤʠʥʘ ʊ. ʉ. (2007), ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʪʦʨʦʛʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ II ʬʦʪʦʪʠʧʦʤ ʢʦʞʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʢʦʣʝʙʘʥʠʝ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ ʧʨʝʜʝʣʘʭ 90ï135 ʫ. ʝ., III ʬʦʪʦʪʠʧʦʤ ʢʦʞʠ ð 130ï

200 ʫ. ʝ. [5].  

 

ʊʘʙʣʠʮʘ 4 

ʉʈɽɼʅʀʁ ʋʈʆɺɽʅʔ ʄɽʃɸʅʀʅɸ ʇʆʉʃɽ ʃɽʏɽʅʀʗ ʇʆ ɺʆɿʈɸʉʊʅʓʄ ɻʈʋʇʇɸʄ (ʫ.ʝ) 
 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ

- 
ʥ
ʘ
ʷ

 
ʛ
ʨ
ʫ
ʧ
ʧ
ʘ

 ʊʠʧ ʧʠʛʤʝʥʪʘʮʠʠ (n=176) 4ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʷ 

(n=85) 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʘʟʣʠʯʠʡ  

(ʨ)  

1ʵʧʠʜʝʨʤʘʣʴʥʳʡ 

(n=140) 

2ʜʝʨʤʘʣʴʥʳʡ 

(n=27) 

3ʩʤʝʰʘʥʥʳʡ 

(n=9) 

MÑ» Ñm MÑ» Ñm MÑ» Ñm MÑ» Ñm 

2
0ï

2
9 

ʣ
ʝʪ 

n=20 n=4 ð n=10 ð 

127,0Ñ12,6 Ñ0,2 131,0Ñ7,7 Ñ0,2 ð ð 115,0Ñ8,1 Ñ0,3 ʨ1,4<0,001, 
ʨ2,4<0,001 

3
0ï

3
9 

ʣ
ʝʪ 

n=70 n=12 ð n=25 ð 

131,0Ñ7,5 Ñ0,2 139,0Ñ4,2 Ñ0,1 ð ð 120,0Ñ7,6 Ñ0,2 ʨ1,4<0,001, 
ʨ2,4<0,001 

4
0ï
4
9
 
ʣ
ʝ
ʪ

 

n=34 n=8 n=3 n=36 ð 

135,0Ñ10,9 Ñ0,2 142,0Ñ6,9 Ñ0,1 118,0Ñ6,1 Ñ0,1 125,0Ñ7,0 Ñ0,2 ʨ1,4<0,001, 
ʨ2,4<0,001, 

ʨ3,4<0,001 

5
0ï
9
 
ʣ
ʝ
ʪ

 n=16 n=3 n=6 n=14 ð 

130,0Ñ5,8 Ñ0,1 154,0Ñ7,1 Ñ1,5 137,0Ñ5,9 Ñ0,1 121,0Ñ6,9 Ñ0,2 ʨ1,4<0,001, 
ʨ2,4<0,001, 

ʨ3,4<0,001 

ʇʨʠʤʝʯʘʥʠʝ: MÑ» ð ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, Ñm ð ʦʰʠʙʢʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʠʧʘʤʠ ʧʠʛʤʝʥʪʘʮʠʠ ʠ ʛʨʫʧʧʦʡ 

ʢʦʥʪʨʦʣʷ: ʨ <0,001 ð ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9% 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʦʚʝʜʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʞʠ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʤʝʣʘʟʤʦʡ ʥʘ ʦʩʥʦʚʝ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʊʘʙʣʠʮʘ 5). ɺ T-ʟʦʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʞʠʨʥʦʩʪʠ ʢʦʞʠ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ (35,4Ñ0,1 ʠ 33,6Ñ0,1) ʠ ʜʝʨʤʘʣʴʥʦʤ (38,3Ñ0,1 ʠ 

35,1Ñ0,1) ʪʠʧʘʭ ʤʝʣʘʟʤʳ, ʨ <0,001. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʦʧʨʝʜʝʣʝʥʘ ʠ ʚ U-ʟʦʥʝ ʫ ʧʘʮʠʝʥʪʦʢ 

ʧʨʠ ʜʘʥʥʳʭ ʪʠʧʘʭ ʤʝʣʘʟʤʳ (14,0Ñ0,1 ʠ 13,2Ñ0,09; 15,1Ñ0,1 ʠ 14,2Ñ0,1), ʨ <0,001. ʅʦ ʧʨʠ 
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ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʜʦ ʠ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ, ʢʘʢ ʚ T-ʟʦʥʝ (24,5Ñ0,7 ʠ 23,3Ñ0,1), ʪʘʢ ʠ U-ʟʦʥʝ (20,2Ñ0,6 ʠ 19,2Ñ0,1), ʨι0,05. 

ʇʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝʢʦʪʦʨʦʤʫ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʚʣʘʞʥʦʩʪʠ ʢʦʞʠ ʧʘʮʠʝʥʪʦʢ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ (25,0Ñ0,09 ʠ 31,1Ñ0,08), ʨ <0,001, ʜʝʨʤʘʣʴʥʦʤ 

(29,2Ñ0,2 ʠ 31,4Ñ0,1), ʨ <0,001, ʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ (28,9Ñ0,7 ʠ 30,7Ñ0,1), ʨ <0,01.  

ʂʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʦʞʠ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʤʝʣʘʟʤʝ ʥʝ ʠʤʝʣ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ (4,2Ñ0,05 ʠ 4,1Ñ0,06), ʨι0,05. ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʜʝʨʤʘʣʴʥʦʡ 

ʤʝʣʘʟʤʦʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ pH ʢʦʞʠ ʜʦ ʣʝʯʝʥʠʷ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (4,7Ñ0,05), ʘ 

ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 4,4Ñ0,04 ʝʜ., ʨ <0,001. 

ɼʣʷ ʧʘʮʠʝʥʪʦʢ ʩʦ ʩʤʝʰʘʥʥʳʤ ʪʠʧʦʤ ʤʝʣʘʟʤʳ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ pH ʢʦʞʠ ʩ 4,2Ñ0,04 

ʜʦ 3,8Ñ0,06 ʝʜ., ʨ <0,001. ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʩʷ ʚ 1,7 ʨʘʟ ʧʨʠ 

ʵʧʠʜʝʨʤʘʣʴʥʦʤ (231,7Ñ0,2 ʠ 130,7Ñ0,2), ʨ <0,001, ʠ ʜʝʨʤʘʣʴʥʦʤ ʪʠʧʘʭ (241,5Ñ0,2 ʠ 141,5Ñ0,4), 

ʨ <0,001, ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ ʤʝʣʘʟʤʳ ʚ 1,6 ʨʘʟ (211,0Ñ0,1 ʠ 127,5Ñ0,1), ʨ <0,001. 

 

ʊʘʙʣʠʮʘ 5 

 ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʃɽʏɽʅʀʗ ʄɽʃɸɿʄʓ  
 

 ̄

ʧʧ 

ʊʠʧ ʤʝʣʘʟʤʳ ɼʦ ʣʝʯʝʥʠʷ 

(MÑm) 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

(MÑm) 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʘʟʣʠʯʠʡ (ʨ) 

ɾʠʨʥʦʩʪʴ ʢʦʞʠ (ʊ - ʟʦʥʘ) 

1. ʕʧʠʜʝʨʤʘʣʴʥʳʡ (n=140) 35,4Ñ0,1 33,6Ñ0,1 <0,001 

2. ɼʝʨʤʘʣʴʥʳʡ (n=27) 38,3Ñ0,1 35,1Ñ0,1 <0,001 

3. ʉʤʝʰʘʥʥʳʡ (n=9) 24,5Ñ0,7 23,3Ñ0,1 ι0,05 

ɾʠʨʥʦʩʪʴ ʢʦʞʠ (U - ʟʦʥʘ) 

1. ʕʧʠʜʝʨʤʘʣʴʥʳʡ 14,0Ñ0,1 13,2Ñ0,09 <0,001 

2. ɼʝʨʤʘʣʴʥʳʡ 15,1Ñ0,1  14,2Ñ0,1 <0,001 

3. ʉʤʝʰʘʥʥʳʡ 20,2Ñ0,6 19,2Ñ0,1 ι0,05 

ɺʣʘʞʥʦʩʪʴ ʢʦʞʠ 

1. ʕʧʠʜʝʨʤʘʣʴʥʳʡ 25,0Ñ0,09 31,1Ñ0,08 <0,001 

2. ɼʝʨʤʘʣʴʥʳʡ 29,2Ñ0,2 31,4Ñ0,1 <0,001 

3. ʉʤʝʰʘʥʥʳʡ 28,9Ñ0,7 30,7Ñ0,1 <0,01 

ʂʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʦʞʠ 

1. ʕʧʠʜʝʨʤʘʣʴʥʳʡ 4,2Ñ0,05 4,1Ñ0,06 ι0,05 

2. ɼʝʨʤʘʣʴʥʳʡ 4,7Ñ0,05 4,4Ñ0,04 <0,001 

3. ʉʤʝʰʘʥʥʳʡ 4,2Ñ0,04 3,8Ñ0,06 <0,001 

ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ 

1. ʕʧʠʜʝʨʤʘʣʴʥʳʡ 231,7Ñ0,2 130,7Ñ0,2 <0,001 

2. ɼʝʨʤʘʣʴʥʳʡ 241,5Ñ0,2 141,5Ñ0,4 <0,001 

3. ʉʤʝʰʘʥʥʳʡ 211,0Ñ0,1 127,5Ñ0,1 <0,001 

 

ʇʨʠʤʝʯʘʥʠʝ: MÑm ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʨ <0,001 ð ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,9%, ʨ <0,01 ð ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 99,0%, ʨ ι0,05 ð 

ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʤʝʥʝʝ 95,0% 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʩʥʠʟʠʣʦ ʞʠʨʥʦʩʪʴ ʢʦʞʠ ʧʨʠ ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʠ 

ʜʝʨʤʘʣʴʥʦʤ ʪʠʧʝ, ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʦʞʠ ʧʨʠ ʜʝʨʤʘʣʴʥʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ. 

ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʩʥʠʟʠʣʩʷ, ʘ ʚʣʘʞʥʦʩʪʴ ʢʦʞʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ.  
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ʛ. ʌʝʨʛʘʥʘ, ʋʟʙʝʢʠʩʪʘʥ, i.l.xalilov@ferpi.uz 

 

Abstract. The article proposes an improved design of the energy-saving, compact absorption 

bubbling apparatus, which cleans the particles and gas mixtures in the exhaust gases of industrial 

enterprises, has a high absorption efficiency. As a result of theoretical research, an equation has 

been proposed that calculates the value of the height of the gas cushion ñhò, which provides equal 

distribution of purified gas to the mixing sections of the apparatus and operation in a stable 

hydrodynamic mode. As a result, depending on this value, it is possible to calculate the gas 

velocities and the gas consumption supplied to the apparatus. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʢʦʤʧʘʢʪʥʦʛʦ ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʙʘʨʙʦʪʘʞʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʯʠʱʘʶʱʝʛʦ ʦʪ 

ʯʘʩʪʠʮ ʠ ʛʘʟʦʚʳʭ ʩʤʝʩʝʡ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʚʳʩʦʢʦʡ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʣʦʞʝʥʦ ʫʨʘʚʥʝʥʠʝ, ʨʘʩʩʯʠʪʳʚʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʛʘʟʦʚʦʡ ʧʦʜʫʰʢʠ h, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʯʠʱʝʥʥʦʛʦ ʛʘʟʘ ʧʦ ʫʯʘʩʪʢʘʤ ʩʤʝʰʝʥʠʷ 

ʘʧʧʘʨʘʪʘ ʠ ʨʘʙʦʪʫ ʚ ʩʪʘʙʠʣʴʥʦʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʢʦʨʦʩʪʠ ʛʘʟʘ ʠ ʨʘʩʭʦʜ ʛʘʟʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʫʩʪʨʦʡʩʪʚʦ. 

 

Keywords: gas cushion, resistance coefficient, liquid, bubbling, mixing zone, gas volume, gas 

velocity, liquid velocity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʟʦʚʘʷ ʧʦʜʫʰʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʞʠʜʢʦʩʪʴ, ʙʘʨʙʦʪʘʞ, 

ʟʦʥʘ ʩʤʝʰʝʥʠʷ, ʦʙʲʝʤ ʛʘʟʘ, ʩʢʦʨʦʩʪʴ ʛʘʟʘ, ʩʢʦʨʦʩʪʴ ʞʠʜʢʦʩʪʠ. 

 

Introduction 

Apparatus of various designs are used to carry out gas cleaning processes. Each of them is 

used to clean a specific polluted gas. One of the urgent tasks today is the creation and development 

of devices for the effective purification of multi-phase multi-component pollutants in the exhaust 

gases of industrial plants. Therefore, the following main tasks were set for the researchers [1, 2, 3, 

9]. It is the development of methods for creating and calculating a promising, improved design of 
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devices for the complex purification of gases from particles and gas mixtures, as well as solving the 

problem of their introduction into production. 

 

Material and research methods 

Based on these requirements, we have developed a new structure of the bubble absorption 

apparatus, which operates in an accelerated mode, with high efficiency of the mass transfer process. 

The structural structure and principle of operation of the device are given below (Figure 1). 

 
 

Figure 1. Scheme of bubble absorption apparatus: 1 ð gas distribution section, 2 ð gas distribution 

nozzle, 2a ð gas supply hole, 3 ð bottom section, 3a ð top section, 4,4a, 4b ð flanges, 5 ð separator, 

6 ð saturated absorbent pipe, 7 ð gas transmission channel, 8 ð absorbent vessel, 9 ð pump, 10 ð

rotameter, 11 ð poison gas compressor, 12 ð poison gas rotameter, 13 ð saturated absorbent vessel, 14 ð

absorbent drain pipe, 15 ð connected vessel tube, 16 ð cleaned gas pipe, 17 ð suction studs, 18 ð 

absorbent valve, 19 ð gas valve, 20 ð large grid, 21 ð small grid 

 

The structural structure of the device is as follows. The device consists of collapsible and 

detachable parts, consisting of sections mounted on top of each other. These sections act as the steps 

of the device. Hardware sections 3, 3a, made of glass tubes. Glass tubes are pulled using metal studs 

17a and 17b in a similar position to the metal flange 4, 4a, 4b. The cross-cut surfaces (torets) of the 

glass tubes are sealed with flanges 4, 4a, 4b, larvae with two rubber and acid-resistant rubber 

gaskets. The section is mounted to the center of the lower flange 4 by welding a metal pipe 2, part 

of which protrudes from the lower part of the flange 4. The hole 2a in it serves to transfer gas to the 

lower and upper sections 3 and 3a of the apparatus. The lower flange 4 is lined with a large-sized 
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grid 14 to the lower section of the device, and the upper section to the flange 4a is lined with a 

small-sized grid 15. These grids serve to crush toxic gas bubbles. 

On the sides of flange 4, channels 7 and 7a are opened by drilling. Channel 7 serves to 

transmit toxic gas to the apparatus. Channel 7a is connected to a glass tube 15 in the form of a 

connecting vessel to determine the level of absorbent liquid in the hardware sections 3 and 3a. 

To ensure the full operation of the device sections, the flange 4b is equipped with an 

absorbent and a gas separator 5, which ensures the separation of gas. The secondary absorbent that 

absorbs the gas through channel 6 in this pipe is poured into vessel 13 through a special pipe 14. 

Through channel 16, the purified gas is released into the atmosphere. Pump 9 serves to supply the 

absorbent from the vessel 8 to the device. The required volume of the supplied absorbent is adjusted 

by means of a rotameter 10 and a tap 18. Toxic gas is supplied to the device through compressor 11 

and the nozzle 19 and rotameter 12. For crushing gas bubbles, the flanges of apparatus 4 and 4a are 

fitted with 20 large-sized and 21 small-sized grids. 

The operation of the experimental equipment is carried out in the following order. The 

absorbent liquid is transferred from vessel 8 through the gas distribution section 1 to hardware 

sections 3 and 3a from the bottom of the nozzle 2 by means of a pump 9. The required amount of 

absorbent fluid flow is provided by an RS-3 brand rotameter 10 and is limited by a valve 18. Along 

with the absorbent liquid, the cleaned gas is fed to the lower 3 and upper 3a sections of the device 

through the holes 2a in the nozzle 2 through the compressor 11. A gas cushion is formed to ensure 

that the toxic gas supplied to the mixing sections of the apparatus through the gas supply channel 7 

enters evenly and evenly. The desired value of the gas cushion, the gas flow supplied by the 

compressor 11, is provided by means of valve 19 using an RS-5 brand rotometer 12. The height of 

the gas cushion is monitored using scales on a dimensional paper tape attached to a glass tube 1. To 

determine the value of the amount of volumetric gas in the mixing sections of the device, these 

sections are connected by a glass tube 15 in the form of a connecting vessel. 

Inside the bottom 3 and top 3a bubble pipes, the absorbent fluid moves from bottom to top. 

Toxic gas bubbles, flanges 4,4a, 20 large square-sized and 21 small-square-sized metal grids 

mounted on the larvae are gradually crushed and rapidly mixed with the absorbent liquid. As a 

result, toxic components in the gas are absorbed into the absorbent. 

Saturated absorbent liquid and purified gas, moving from bottom to top in the mixing zone, 

exit to the separator part 5 and the saturated absorbent liquid is poured into vessel 13 using a special 

pipe 14 through the discharge pipe 6. The purified gas is released into the atmosphere through pipe 

16. The ratio of absorbent and toxic gas consumption to the device is determined experimentally 

depending on the efficiency of the mass transfer process. This in turn depends on the mixing time of 

the absorbent and toxic gas in the mixing zones. The number of steps of the device is also 

determined experimentally by the efficiency of the mass transfer process. The value of the gas 

cushion "h" in the smooth transfer of toxic gas to the mixing zones of the apparatus is determined 

theoretically and experimentally depending on the resistance coefficients of the grids mounted on 

the gas supply hole 2a and flanges 4.4a and the internal and external pressures acting on the centres 

of the gas inlet. The optimal values of the volumetric amounts of gas in the mixing zones are also 

determined experimentally on the basis of the optimal values of the mass transfer efficiency 

depending on the velocities of the liquid and gas. 

 

Results and discussion 

It is important to determine the height of the gas cushion "h" in the equal distribution of 

purified gas in the contact zones of the absorption apparatus. For this purpose, we analyze the value 
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of the gas cushion height based on theoretical research. The value of the gas cushion height depends 

on the velocities of the gas exiting the gas supply hole 2a to the contact zones of the apparatus, the 

hole diameters play a key role and are important in creating a stable gas cushion. The equation for 

calculating the value of the height of the gas cushion was developed by V.N. Sokolov and Yu.K. 

Proposed for gas-liquid reactors by Gellis. However, the absorbent apparatus offered by us has 

lower and upper mixing sections, and each section is equipped with large and small-sized grids for 

crushing gas bubbles. Figure 2 shows the gas cushion calculation scheme. The height of the gas 

cushion ñhò is the distance from the central axis of hole 2a to the level occupied by the liquid. When 

designing the apparatus, the diameter of the holes should be chosen in such a way as to create 

conditions for a hydrodynamic process of equal intensity in several bubble sections located on the 

hardware stages of the gas cushion [5,6,8]. 

In order to find the height of the gas cushion "h", if the Bernoulli equation is applied to 

sections 1ï1, II-II, III-III and IV-IV, we consider the total pressures in the sections depending on the 

pressure Rs in the gas cushion and the pressure Ro inside the bubble pipe (Figure 2). 

 
Figure 2 Gas cushion calculation scheme. 

 

We write the pressures in sections I-I (at the center of the hole) and II-II (at the entrance of the 

liquid to the bubble pipe) as follows. 

 

( )1 1
2

c c
c ʛ c o c ʧ

w
P h g h h g P h g P

r
r r r+ + - = + + +D

 

(1) 
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where 
( )1c cw w f= -

 ð the relative velocity of the fluid in the section I-I m/sec; 
j
-- the 

amount of gas in the liquid in the section. 

ʧʈD  - 
h1 ð -is the pressure drop at altitude, which is found using the following equation. 

 
2

1
1 2(

2

c c
ʧ ʚʭ ɹ

ɹ

wh
ʈ

d

r
x x x l
å õ

D = + + +æ ö
ç ÷  

(2) 

 

where ɝ1ð is the coefficient of hydraulic resistance of the fluid of section III-III through the 

large mesh; ɝ2- ð IV-IV coefficient of hydraulic resistance of the liquid in the section through the 

fine mesh; XVX is the coefficient of resistance at the inlet of the liquid to the bubble pipe. 

The resistance coefficients ɝ1 and ɝ2 in the apparatus under test are determined as follows [6, 

7]. 
 

1 2

d
ʇ S
ʘ

xx= Ö Öä
 

(3) 

 

where ʇ- is the correction factor and is determined experimentally; d is the diameter of the 

selected grid cable, m; d-grid square hole size, m; The total surface area of the S-grid, m2. 

If the pressure in the gas cushion is expressed in terms of ʈʩ and ʈʦ, and the pressure loss to 

overcome the hydraulic resistance of the gas-conducting holes in the bubble pipe is expressed in 

Dʈʛ, it looks like this. 
 

2

0

2

2

ʛ ʛ
ɻ ʉʊ

o

w
ʈ ʈ

R

r s
x

Ö
D = + +D

 

(4) 

 

Where 
x
ʦ is the resistance coefficient of the hole; Dʈʩʪ ð static pressure of the liquid layer; 

Rʦ ð is the radius of the gas-permeable hole in the bubble pipe. 

Putting equation (4) into equation (5), the equation looks like this if the necessary 

mathematical operations are performed. 
 

2

0 0
2

ɻ ɻ
ʉ

w
ʈ ʈ

r
x

Ö
= -

 

(5) 

 

By substituting this equation (1) into the equation, the following equation can be formed. 
 

( )

2 2

1
1 2 2

1

2 21

ʛ ʛ c c
o ʚʭ ɹ

ɹ

w wh
h g

d

r r
r x x x x l

f

å õÖ Ö
D = - + + + +æ ö

æ ö-ç ÷  

(6) 

 

wʛ- actual velocity of the gas leaving the hole, m/s; By experimenting on the above equations, 

the value of Dʈʩʪ is determined by determining Dʈʛ and xʦ. The corresponding empirical equations 

are then determined. The result is a computational equation that is sufficiently reliable in practice. 

However, with such an approach, some unreasonableness arises when analyzing the mechanism of 

gas leakage from the hole in the liquid layer [5, 8]. 
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According to Laplaceôs law, the pressure in a gas bubble, which has a spherical structure with 

radius Rʧ, increases the value of the pressure of the liquid surrounding it 

2
ÿ

ʧ

ʪ
R

s
D =

 achieved when 

a hemispherical bubble with a small radius Rʧ equal to the hole radius R is formed in front of the 

hole. In addition, at all stages, there is Rp> Ro. Therefore, the ratio in equation (4) 

2

òR

s

 should be 

considered only in the case of separate ruptures of the bubbles. For the case under investigation 
2

0
0

2

ʛwrx
, the expression 0

2

R

s

 consisting of cannot be taken into account [5, 8]. 

Laplaceôs law states that in the structural model of the gas leaving the hole, Dʈʩʪ in equation 

(4) is not taken into account. Studies of a multi-pipe reactor model show that as the number of 

bubble pipes increases, so does the gas cushion. This can be explained as follows. The pulsating 

passage of gas through the various pipe openings is due to the high-level vibrations of the gas-liquid 

mixture in the apparatus. 

In multi-pipe bubble apparatus, the average actual velocity of the gas in the hole identifying 

the gas cushion is higher than the velocity calculated in terms of gas consumption. Studies show 

that such a difference is observed until the number of bubble pipes is determined. The law of 

averaging dynamic oscillations for the upper level of the fluid in the apparatus comes into force 

(Figure 3). 

 

 
Figure 3. Graph of change of pulsation coefficient 

 

This is the pulsation coefficient from the graph 
( )

ʛ

ʛ

w
K

w r
=

 with, the relationship between the 

number of bubble pipes Zʙ can be seen [5, 8]. From Equation (7), the height of the gas cushion "h" 

is given by the following mathematical operations. 
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here
xʦð is the coefficient of resistance of the hole in the bubble pipe; w0 ð is the flow rate 

of the gas through the hole, m/sec; rʛð density of gas in kg/m3; K ð pulsation coefficient, rʩð 

density of the liquid, kg/m3; g ð free-fall acceleration, (9.8 m/sec2); Dr ð density of the mixture, 

kg/m3. 

Using the given equation (8) it is possible to find the coefficient of resistance  of the gas 

supply hole to the mixing sections of the apparatus and the height of the gas cushion ñhò if the gas 

velocity w0 is known [5]. 

It is recommended by Yu. K. Gellis to calculate the resistance coefficient of the holes by the 

following equation [5, 8]. 
 

 

(8) 

 

Where, ð coefficient depending on the shape of the hole; ð is the coefficient of 

friction, which is found by the following equation if the gas flow is in laminar mode [5, 8, 10]. 
 

 

(10) 

 

where Re Reynolds criterion; d ïhole wall thickness (m); dʦ ð hole diameter, (m); Several 

researchers have determined the reliability of Equation (9) depending on the shape of the hole, and 

have taken experimental values x=1,5·2 for the dry hole. This is perfectly legal for a dry hole 

 were and the value of tʦ varies from 0.7 to 0 with respect to [5, 8; 9]. (Figure 4). 

 

 

Figure 4. Graph of the relationship between  and t0. 

 

Using Equation (9), the resistance coefficients of the gas transmission holes of the apparatus 

we are examining were determined (Figure 5). 
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1. s=0,073 N/m, 2. s=0,038 N/m, 3.s=0,0248 N/m 
 

Figure 5. Graph of the relationship between ɝ1 ɝ0 and ŭ/d 

 

The total resistance coefficient of the liquid entering the bubble pipe consists of the sum of 

three expressions: 
 

 

(11) 

 

As a result of the experiments, Gellis determined the coefficient of resistance of the liquid at 

the entrance to the bubble pipe, depending on the surface tension of the liquid [8]. (Figure 6). 

The Idelchik recommendation can also be used when designing a gas distribution device [8]. 

If  in that case h2>dʙ and h1=4d in this case ɝʚʭ=0,5 accepting that,  can also be 

ignored (Figure 6). 

 

 
 

Figure 6. Graph of the relationship between ɝʚʭ and Ɇf0/fʙ 
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Conclusions 

In the research work, an improved design of a compact, high efficiency bubbling absorption 

apparatus with high absorption efficiency, which cleans particles and gas mixtures from industrial 

gases, was proposed. As a result of theoretical research, an equation was proposed to calculate the 

value of the height of the gas cushion "h", which provides equal distribution of purified gas to the 

mixing sections of the apparatus and operation in a stable hydrodynamic mode. As a result, it was 

possible to calculate the gas consumption of the device. 
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Abstract. This article describes our experimental research on the technology of production of 

a new range of national textille at the production enterprise Yodgorlik LLC in Margilan and its 

selling. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʡ ʣʠʥʝʡʢʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʢʘʥʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çɽʜʛʦʨʣʠʢè ʚ ʄʘʨʛʠʣʘʥʝ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

 

Keywords: textille, adras, satin, loom, yarn, bobbin, tanda, rounding, coloring, weaving. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʢʘʥʴ, ʘʜʨʘʩ, ʘʪʣʘʩ, ʪʢʘʮʢʠʡ ʩʪʘʥʦʢ, ʧʨʷʞʘ, ʙʦʙʠʥʘ, ʪʘʥʜʘ, ʦʢʨʫʛʣʝʥʠʝ, 

ʨʘʩʢʨʘʩʢʘ, ʪʢʘʯʝʩʪʚʦ. 

 

Introduction 

The concept of accelerated development of the textile and clothing industry in Uzbekistan in 

2019-2021 has been approved. It involves the study of domestic and foreign markets for the 

processing of raw materials on the basis of a comprehensive approach, the production and export of 

finished products, including the expansion and support of industrial cooperation, the sale of textile 

and light industry products. It is also planned to take measures to ensure the competitiveness of 

products in domestic and foreign markets. 

Based on the above, the task of scientific research on the production of new types of national 

fabrics from natural raw materials, taking into account the needs of women, without violating the 

norms of our national mentality, was determined. 

 

Material and research methods 

In order to increase the quality and competitiveness of ready-made garments made from 

national fabrics, great attention should be paid to the raw material composition of the fabric. Taking 

into account the needs of the population, as well as to ensure the beautiful fit of clothes on the body, 

in the production of "Yodgorlik" LLC in the city of Margilan developed a new range of three types 

of national adras fabric. The number of national textile enterprises is growing in our country, 

including: Yodgorlik LLC, located in Margilan district of Fergana region, is still known around the 
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world for its elegant and high-quality products. The company has gradually started weaving new 

types of national fabrics. 

 

 
 

Figure 1. Appearance of Yodgorlik LLC 

 

The process of weaving the national fabric is carried out in ten stages: in the first stage, the 

cotton yarn is wrapped in sacks (Figure 2). If the cotton threads are single layered, they are wrapped 

in a single roll by twisting the roller into a coil (Figures 2, 3).  
 

 
 

Figure 2. Spinning machine 
 

  

Figure 3. Kalavalovchi bench 

The prepared yarns are softened and bleached. The bleached yarn is rewrapped on a spool 

using a loom (Figure 4). 
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