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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʘʨʝʘʣʳ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʧʠʩʘʥ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʠʘʥʳ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʴʰʠʥʩʪʚʦ ʚʦ ʬʣʦʨʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ 

ʪʨʘʚʳ ʠ ʢʫʩʪʘʨʥʠʢʠ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 25 ʚʠʜʦʚ ʣʠʘʥ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 11 ʩʝʤʝʡʩʪʚʘʤ ʠ 14 ʨʦʜʘʤ. ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 0,5% ʦʪ ʦʙʱʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ 

(4500 ʚʠʜʦʚ). ʄʥʦʛʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʠ ʦʜʥʦʣʝʪʥʠʝ ʣʠʘʥʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

Convolvulaceae (ɺʴʶʥʢʦʚʳʝ), ʦʩʦʙʝʥʥʦ Convolvulus cantabrica L., Convolvulus commutatus 

Boiss., Convolvulus erinaceus Ledeb. ʠ ʜʨ. ʦʯʝʥʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʫʯʝʥʠʷ ʘʨʝʘʣʦʚ ʣʠʘʥ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʵʪʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ, ʘ ʤʝʥʴʰʝ ʚʩʝʛʦ ð ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʛʦʨʘʭ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ɻʦʙʫʩʪʘʥʝ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʘʥ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ ʚ ʛʦʨʦʜʩʢʦʤ ʦʟʝʣʝʥʝʥʠʠ, ʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʟʝʣʝʥʝʥʠʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ (ʥʘʧʨʠʤʝʨ, Hedera helix 

L., Lonicera caprifolium L. ʠ ʜʨ.) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʦʟʝʣʝʥʝʥʠʠ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʣʦʨʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʣʠʘʥ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʦʟʝʣʝʥʝʥʠʠ. 

 

Abstract. Liane-type plants of natural flora of Azerbaijan were studied, their distribution areas 

were partially identified, and also taxonomic composition and application areas were given in the 

paper. Lianas are a minority in the flora and mainly in grasses and shrubs forms as have shown 

results of studies. 25 species of lianas of 11 families and 14 genera are spread in the natural flora of 

Azerbaijan. This is consist only 0.5% of the total natural flora of Azerbaijan (4,500 species). Many 

perennial and annual lianas belonging to the Convolvulaceae family (Bingweed), especially 

Convolvulus cantabrica L., Convolvulus commutatus Boiss., Convolvulus erinaceus Ledeb. etc. 

species are very rare in nature. This group of plants is most widespread in the Kur-Araz lowland 
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and the Greater Caucasus, and the least were found in the Caspian lowlands, Nakhchivan mountains 

and Gobustan as shown result of the study of the distribution areas of lianas. The use of lianas of 

natural flora in urban landscaping has been studied, and many species can be used for landscaping 

due to their bioecological properties. Some species (i. e., Hedera helix L., Lonicera caprifolium L., 

etc.) are currently used in vertical landscaping should be noted. However, research has shown that 

the flora also contains many species of ornamental lianas that can be involved in vertical 

landscaping. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʘʥʳ, ɹʦʣʴʰʦʡ ʂʘʚʢʘʟ, ʄʘʣʳʡ ʂʘʚʢʘʟ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʦʟʝʣʝʥʝʥʠʝ, ʬʣʦʨʘ. 

 

Keywords: lianas, Greater Caucasus, Lesser Caucasus, taxonomic composition, flora. 

 

ɺʚʝʜʝʥʠʝ 

ʌʣʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʯʝʥʴ ʙʦʛʘʪʘ ʠ ʦʪʣʠʯʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʩʪʝʥʠʡ. ʎʚʝʪʢʦʚʳʝ 

ʨʘʩʪʝʥʠʷ ʥʘʰʝʡ ʈʝʩʧʫʙʣʠʢʠ ʩʦʩʪʘʚʣʷʶʪ 70% ʚʳʩʰʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʂʘʚʢʘʟʘ ʚ ʮʝʣʦʤ. ʊʘʢʦʝ 

ʙʦʛʘʪʩʪʚʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʤʠʨʝ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ [2]. 

ʃʠʘʥʳ ð ɻ ʪʦ ʦʩʦʙʘʷ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ, ʩʪʚʦʣʳ ʢʦʪʦʨʳʭ ʥʝ ʷʚʣʷʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʠ 

ʧʨʷʤʦʩʪʦʷʯʠʤʠ. ʕʪʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʧʨʦʠʟʨʘʩʪʘʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʣʶʙʫʶ ʦʧʦʨʫ ʠʣʠ 

ʨʘʩʩʪʠʣʘʷʩʴ ʧʦ ʟʝʤʣʝ. ʃʠʘʥʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʭ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʭ ʨʘʡʦʥʘʭ 

ʟʝʤʥʦʛʦ ʰʘʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʪʨʦʧʠʢʘʭ ʠ ʩʫʙʪʨʦʧʠʢʘʭ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʣʠʘʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʣʝʩʘʭ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʠ ʊʘʣʳʰʘ, ʯʘʩʪʠʯʥʦ ʚ ʂʫʨʘ-

ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʝ. 

ɺ ʩʚʷʟʠ ʩ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʣʠʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʂʦʥʝʯʥʦ, ʣʠʘʥ 

ʦʯʝʥʴ ʤʘʣʦ ʥʘ ɸʧh ʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʫʯʠʪʳʚʘʷ ʩʫʭʦ-ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʢʣʠʤʘʪ. ɿʜʝʩʴ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʩʪʝʣʶʱʠʝʩʷ ʪʨʘʚʷʥʠʩʪʳʝ ʚʠʜʳ ʣʠʘʥ (Calystegia sepium (L.) R. Br., 

Calystegia silvatica (Kit.) Griseb., Convolvulus arvensis L. ʠ ʜʨ.) [4ï5]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʣʠʘʥʦʚʠʜʥʳʝ ʨʘʩʪʝʥʠʷ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʘʨʝʘʣ ʣʠʘʥ ʠ ʠʭ ʨʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʤ [1ï2, 5, 9]; 

ʩʦʙʨʘʥʳ ʩʝʤʝʥʘ ʠ ʢʦʨʥʝʚʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʟʜʘʥ ʬʦʥʜ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʢʦʣʣʝʢʮʠʡ 

ʣʠʘʥ ʥʘ ɸʧʰʝʨʦʥʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ (ʎɹʉ) ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʄʥʦʛʠʝ ʚʠʜʳ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʬʣʦʨʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠʟʫʯʘʣʠʩʴ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [1ï2, 5, 8ï9]. ʄʳ ʪʘʢʞʝ ʠʟʫʯʘʝʤ ʣʠʘʥʳ ʤʝʩʪʥʦʡ ʬʣʦʨʳ ʩ 2005 ʛʦʜʘ, ʫʪʦʯʥʷʷ 

ʠʭ ʙʦʪʘʥʠʯʝʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʘʩʪʝʥʠʡ, ʩʦʟʜʘʚʘʷ ʢʦʣʣʝʢʮʠʶ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ (ʎɹʉ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ) ʠ ʠʟʫʯʘʷ ʨʷʜ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʣʠʘʥ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 1. 
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ʂʘʢ ʚʠʜʥʦ, ʠʟ ʊʘʙʣʠʮʳ 1, ɸ. ɸʩʢʝʨʦʚ ʧʠʰʝʪ, ʯʪʦ çʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʫ ʚɹ ʶʥʢʠ, ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷè [3]. ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 25 ʚʠʜʦʚ ʣʠʘʥ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 11 ʩʝʤʝʡʩʪʚʘʤ ʠ 14 ʨʦʜʘʤ. ʕʪʦ 

ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,5% ʦʪ ʦʙʱʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ (4500 ʚʠʜʦʚ). 

ʄʥʦʛʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʠ ʦʜʥʦʣʝʪʥʠʝ ʣʠʘʥʳ ʪʨʘʚʷʥʠʩʪʦʛʦ ʪʠʧʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

Convolvulaceae (ɺʴʶʥʢʦʚʳʝ), ʦʩʦʙʝʥʥʦ Convolvulus cantabrica L., Convolvulus commutatus 

Boiss., Convolvulus erinaceus Ledeb. ʠ ʜʨ. ʦʯʝʥʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ. 

ɺ ʩʚʷʟʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʯʠʩʣʘ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ, ʚʢʣʶʯʘʷ ʚʠʜ Hedera pastuchovii 

Woronow ʩʝʤʝʡʩʪʚʘ Araliaceae, ʚʠʜ Clematis vitalba L. ʩʝʤʝʡʩʪʚʘ Ranunculaceae, ʚʠʜ Rosa 

sosnovskyana Tamamsch. ʩʝʤʝʡʩʪʚʘ Rosaceae ʠ ʚʠʜ Vitis sylvestris C.C. Gmel. ʩʝʤʝʡʩʪʚʘ 

Vitaceae,  ʚʢʣʶʯʝʥʳ  ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫè ɸʟʝʨʙʘʡʜʞʘʥʘ [3, 6, 8]. 

ʊʘʙʣʠʮʘ 1. 

ʊɸʂʉʆʅʆʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʃʀɸʅ ʌʃʆʈʓ ɸɿɽʈɹɸʁɼɾɸʅɸ 
 

 ̄ ʉʝʤʝʡʩʪʚʘ ʈʦʜʳ ɺʠʜʳ ʏʠʩʣʦ 

ʚʠʜʦʚ 

1 Araliaceae Juss. Hedera L. H. helex L., H. pastuchovii Woron. 2 

2 Asclepiadaceae R. Br. Periploca Toutn. ex. 

L. 

Periploca graeca L. 1 

3 Caprifoliaceae Juss. Lonisera L. L. caprifolium L. 1 

4 Cannabaceae Mart. Humulus L. H. lupulus 1 

5 Convolvulaceae Juss. Calystegia R. Br. C. sepium L. (L.) R. Br., C. sylvatica 

(Kit.) Griseb. 

2 

Convolvulus L. C. arvensis L., C. cantabarica L., C. 

commutatus Boiss., C. erinaceus 

Lebed., C. lineatus L., C. persicus L., 

C. pilosellifolius Desr.,  

C. tricolor L. 

8 

6 Chenopodiaceae Vent. Hablitzia M. Bieb. H. tamnoides Bieb. 1 

7 Oleaceae Linde. Jasminum L. J. officinale L. 1 

8 Ranunculaceae Juss. Clematis L. Dill. ex. L. C. vitalba L., C. orientalis L. 2 

9 Rosaceae Juss. Rosa L. R. sosnovskyana Tamam. 1 

Rubus L. R. idaeus L., R. caucasicus Foc. 2 

10 Smilacaceae Vent Smilax L. S. excelsa L., S. panduriformis Aliyev 1 

11 Vitaceae Juss. Vitis L. V. vinifera L., V. sylvestris C.C. Gmel. 2 

ɺʩʝʛʦ 11 14 25 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʠʜ S. panduriformis ʨʦʜʘ Smilax ʩʝʤʝʡʩʪʚʘ 

Smilacaceae ʚʧʝʨʚʳʝ ʦʧʠʩʘʥ ʧʨʦʬʝʩʩʦʨʦʤ ɼ. ɸʣʠʝʚʳʤ, ʢʘʢ ʥʦʚʳʡ ʚʠʜ ʠʟ ʃʝʥʢʦʨʘʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʕʪʦʪ ʚʠʜ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ Smilax aspera L., ʧʦʣʫʯʝʥʥʳʡ ʧʫʪʝʤ ʦʙʤʝʥʘ 

ʩʝʤʝʥʘʤʠ ʠʟ ʀʪʘʣʠʠ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʡ ʚ ʟʦʥʝ ʢʦʣʣʝʢʮʠʠ çɺʴʶʱʠʝʩʷ (ʣʠʘʥʦʚʳʝ) ʨʘʩʪʝʥʠʷè 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʜʠʥʘʤʠʢʘ ʮʚʝʪʝʥʠʷ ʠ ʪ. ʜ. ʩʭʦʞʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʚʠʜʳ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʥʦ ʠʩʩʣʝʜʦʚʘʪʴ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʩʧʦʨʥʳʭ ʚʠʜʦʚ ð V. sylvestris, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʦʜʘ Vitis ʩʝʤʝʡʩʪʚʘ 

Vitaceae. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ Vitis vinifera ʧʦʣʠʤʦʨʬʝʥ, ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʨʠʨʦʜʝ ʩ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʚʳʜʝʣʠʣʠ ʜʚʘ ʧʦʜʚʠʜʘ ʵʪʦʛʦ ʚʠʜʘ ð Vitis 

vinifera ssp. sylvestris C.C. Gmel. (ʜʠʢʠʡ ʚʠʥʦʛʨʘʜ) ʠ Vitis vinifera ssp. sativa D.K. (ʢʫʣʴʪʫʨʥʳʡ 

ʚʠʥʦʛʨʘʜ). ʄʥʦʛʠʝ ʠʩʪʦʯʥʠʢʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ V. sylvestris ̫ ʚʣʷʝʪʩʷ ʧʦʜʚʠʜʦʤ V. vinifera [7]. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, V. sylvestris, ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʚʠʜ, ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʪʝʨʨʠʪʦʨʠʡ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʝʜʛʦʨʴʷʭ, ʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʚ 

ʛʦʨʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʠ ʠ ʜʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʙʳʣ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ. 

ʊʘʙʣʠʮʘ 2. 

ɹʆʊɸʅʀʂʆ-ɻɽʆɻʈɸʌʀʏɽʉʂʆɽ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʃʀɸʅ  

ɽʉʊɽʉʊɺɽʅʅʆʁ ʌʃʆʈʓ ɸɿɽʈɹɸʁɼɾɸʅɸ 
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1 Calystegia sepium  + +   + +      

2 C. sylvatica  + +   + +      

3 Convolvulus arvensis + + + + + + +      

4 C. cantabarica  +       +    

5 C. commutatus  +       +    

6 C. erinaceus +      +      

7 C. lineatus  +   +        

8 C. persicus  +       +    

9 C. pilosellifolius  +       +    

10 Hablitzia tamnoides     + +  +     

11 Humulus lupulus  + +  + +    + +  

12 Hedera helix     +    +    

13 H. pastuchovii     +        

14 Clematis vitalba  +   +        

15 C. orientalis  + + + +      +  

16 Lonicera caprifolium     + +     + + 

17 Periploca graeca  +   + +       

18 Rosa sosnovskyana     + +       

19 Rubus idaeus  + +  + +       

20 R. caucasicus  +   + +  + +    

21 Smilax excelsa  +   +    +   ` 

22 S. panduriformis 

(aspera) 

  +          

23 Vitis sylvestris   + + +    +    

24 Jasminum officinale   +  +        

 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʘʨʝʘʣ, ʵʪʦʪ ʚʠʜ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʣ ʩʚʦʡ ʘʨʝʘʣ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʦʢʨʘʱʝʥʠʝ ʟʘʧʘʩʦʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʙʦʣʝʝ ʫʟʢʦʤ ʘʨʝʘʣʝ Rosa 

sosnovskyana ʠ Hedera pastuchovii. ʇʨʠʯʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʘ ʥʘ ʫʟʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ð 

ʩʣʘʙʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ [6]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʣʠʘʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʜʘ ʦʥʠ ʥʘʭʦʜʷʪ ʦʧʦʨʫ, ʵʪʠ 

ʨʘʩʪʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʪʫʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ, ʧʨʦʠʟʨʘʩʪʘʶʪ ʜʘʞʝ ʠʟ ʩʝʤʝʥʠ, ʙʝʟ ʧʦʜʜʝʨʞʢʠ. 

ʄʥʦʛʠʝ ʣʠʘʥʳ, ʚʢʣʶʯʘʷ Convolvulus arvensis, Calystegia silvatica, Calystegia sepium, Humulus 

lupulus, Clematis orientalis, Periploca graeca, Rubus caucasicus, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 
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ʙʦʣʝʝ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʛʫʩʪʳʭ ʢʫʩʪʘʨʥʠʢʦʚ. ʀʟʫʯʘʷ ʧʨʠʯʠʥʳ ʰʠʨʦʢʦʛʦ 

ʠ ʧʣʦʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʦʥʠ ʙʳʩʪʨʦ ʨʝʛʝʥʝʨʠʨʫʶʪ 

ʯʝʨʝʟ ʩʝʤʝʥʘ. ɼʨʫʛʠʝ (ʥʘʧʨʠʤʝʨ, Rubus caucasicus ʠ ʜʨ.) ʦʙʨʘʟʫʶʪ ʷʛʦʜʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ ʧʠʱʠ ʜʣʷ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʘʢʪ ʫʧʘʜʢʘ 

ʯʠʩʣʘ ʚʠʜʦʚ ʠ ʠʭ ʦʩʦʙʝʡ ʚ ʧʨʠʨʦʜʝ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʟʜʝʩʴ 

ʚʘʞʥʫʶ ʨʦʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʨʝʛʫʣʷʨʥʳʡ ʚʳʧʘʩ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʞʠʚʦʪʥʳʭ, ʩʙʦʨ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʨʘʩʪʝʥʠʡ ʠ ʪ. ʜ.) ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʘʨʝʘʣʘʤʠ ʣʠʘʥ ʷʚʣʷʶʪʩʷ ʂʫʨʘ-

ɸʨʘʢʩʠʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʠ ɹʦʣʴʰʦʡ ʂʘʚʢʘʟ. ɿʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʶʪ Convolvulus arvensis, 

Humulus lupulus, Clematis vitalba, Clematis orientalis, Periploca graeca ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ, 

ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ. ʇʨʠʯʠʥʫ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʥʘ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʣʠʘʥ, 

ʦʩʦʙʝʥʥʦ ʩʠʩʪʝʤʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʧʦʨʳ (ʜʨʫʛʠʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ). 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʭʦʜʷʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʠʘʥ ʚ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʨʘʚʥʠʥʘʭ ʠ ʛʦʨʘʭ ʅʘʭʠʯʝʚʘʥʠ, ɼʠʘʙʘʨʝ, ɻʦʙʫʩʪʘʥʝ, ʣʠʘʥʳ ʟʜʝʩʴ 

ʠʩʪʦʨʠʯʝʩʢʠ ʦʯʝʥʴ ʨʝʜʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʘʨʝʘʣʦʚ ʣʠʘʥ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ, ʘ ʤʝʥʴʰʝ ʚʩʝʛʦ ð ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, 

ʅʘʭʠʯʝʚʘʥʩʢʠʭ ʛʦʨʘʭ ʠ ɻʦʙʫʩʪʘʥʝ. 

ɹʳʣʦ ʠʟʫʯʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʘʥ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ ʚ  ʛʦʨʦʜʩʢʦʤ ʦʟʝʣʝʥʝʥʠʠ, ʠ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʟʝʣʝʥʝʥʠʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ (ʥʘʧʨʠʤʝʨ, Hedera 

helix, Lonisera caprifolium ʠ ʜʨ.) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʦʟʝʣʝʥʝʥʠʠ. 

ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʣʦʨʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʣʠʘʥ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʦʟʝʣʝʥʝʥʠʠ. 

ʀʟʫʯʝʥʳ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʘʥ ʚ ʜʝʢʦʨʘʪʠʚʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʭ ʚʠʜʳ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʳ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʦʟʝʣʝʥʝʥʠʠ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʊʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ʃʀɸʅ ɽʉʊɽʉʊɺɽʅʅʆʁ ʌʃʆʈʓ  
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ʛ
 
ʩ
ʧ
ʦ
ʨ
ʪ
ʠ
ʚ
ʥ
ʳ
ʭ
 

ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʦ
ʢ

 
ʇ
ʦ
ʢ
ʨ
ʳ
ʪ
ʠ
ʝ
 
ʯ
ʝ
ʨ
ʜ
ʘ
ʢ
ʦ
ʚ
 
ʠ
 

ʤ
ʦ
ʩ
ʪ
ʦ
ʚ

 

ʆ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 

ʞ
ʝ
ʣ
ʝ
ʟ
ʦ
ʙ
ʝ
ʪ
ʦ
ʥ
ʥ
ʳ
ʭ
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʝ
ʡ

 
ʉ
ʦ
ʟ
ʜ
ʘ
ʥ
ʠ
ʝ
 
ʞ
ʠ
ʚ
ʳ
ʭ
 

ʦ
ʛ
ʨ
ʘ
ʞ
ʜ
ʝ
ʥ
ʠ
ʡ

 

ʆ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʞ
ʠ
ʣ
ʳ
ʭ
 

ʪ
ʝ
ʨ
ʨ
ʠ
ʪ
ʦ
ʨ
ʠ
ʡ

 

ʇ
ʦ
ʩ
ʘ
ʜ
ʢ
ʘ
 
ʠ
ʩ
ʢ
ʫ
ʩ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʳ
ʭ
 

ʣ
ʝ
ʩ
ʦ
ʚ

 
 

ɺ
 
ʧ
ʠ
ʱ
ʝ
ʚ
ʳ
ʭ
 
ʮ
ʝ
ʣ
ʷ
ʭ

 

1 Clematis vitalba  +     +  + +  

2 Clematis orientalis  +     +  + +  

3 Humulus lupulus +   +  +   + + + 

4 Hedera helix + + +  + + + +  +  

5 Hedera pastuchovii + + +  + + + +  +  
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 ̄ ɺʠʜʳ 

ɹ
ʠ
ʦ
ʣ
ʦ
ʛ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 

ʨ
ʝ
ʢ
ʫ
ʣ
ʴ
ʪ
ʠ
ʚ
ʘ
ʮ
ʠ
ʷ
 
ʧ
ʦ
ʯ
ʚ

 

ɹ
ʣ
ʘ
ʛ
ʦ
ʫ
ʩ
ʪ
ʨ
ʦ
ʡ
ʩ
ʪ
ʚ
ʦ
 
ʞ
ʠ
ʣ
ʳ
ʭ
 

ʠ
 
ʜ
ʨ
ʫ
ʛ
ʠ
ʭ
 
ʟ
ʜ
ʘ
ʥ
ʠ
ʡ

 

ʃ
ʘ
ʥ
ʜ
ʰ
ʘ
ʬ
ʪ
ʥ
ʳ
ʡ
 
ʜ
ʠ
ʟ
ʘ
ʡ
ʥ
 

ʧ
ʝ
ʨ
ʝ
ʛ
ʦ
ʚ
ʦ
ʨ
ʥ
ʳ
ʭ
 
ʧ
ʫ
ʥ
ʢ
ʪ
ʦ
ʚ

 

ʆ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʦ
ʢ
ʦ
ʥ
 
ʠ
 

ʙ
ʘ
ʣ
ʢ
ʦ
ʥ
ʦ
ʚ

 

ɺ
ʝ
ʨ
ʪ
ʠ
ʢ
ʘ
ʣ
ʴ
ʥ
ʦ
ʝ
 
ʦ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 

ʚ
ʦ
ʢ
ʨ
ʫ

ʛ
 
ʩ
ʧ
ʦ
ʨ
ʪ
ʠ
ʚ
ʥ
ʳ
ʭ
 

ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʦ
ʢ

 
ʇ
ʦ
ʢ
ʨ
ʳ
ʪ
ʠ
ʝ
 
ʯ
ʝ
ʨ
ʜ
ʘ
ʢ
ʦ
ʚ
 
ʠ
 

ʤ
ʦ
ʩ
ʪ
ʦ
ʚ

 

ʆ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 

ʞ
ʝ
ʣ
ʝ
ʟ
ʦ
ʙ
ʝ
ʪ
ʦ
ʥ
ʥ
ʳ
ʭ
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʝ
ʡ

 
ʉ
ʦ
ʟ
ʜ
ʘ
ʥ
ʠ
ʝ
 
ʞ
ʠ
ʚ
ʳ
ʭ
 

ʦ
ʛ
ʨ
ʘ
ʞ
ʜ
ʝ
ʥ
ʠ
ʡ

 

ʆ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʞ
ʠ
ʣ
ʳ
ʭ
 

ʪ
ʝ
ʨ
ʨ
ʠ
ʪ
ʦ
ʨ
ʠ
ʡ

 

ʇ
ʦ
ʩ
ʘ
ʜ
ʢ
ʘ
 
ʠ
ʩ
ʢ
ʫ
ʩ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʳ
ʭ
 

ʣ
ʝ
ʩ
ʦ
ʚ

 
 

ɺ
 
ʧ
ʠ
ʱ
ʝ
ʚ
ʳ
ʭ
 
ʮ
ʝ
ʣ
ʷ
ʭ

 

6 Jasminum officinale   + +  + +  + +  

7 Lonisera caprifolium   + +  + +  + +  

8 Rosa sosnovskyana +      + + +` + + 

9 Rubus idaeus        +  + + 

10 Periploca graeca   +  +  +  + +  

11 Rubus caucasicus        +  + + 

12 Smilax excelsa  +     + +  +  

13 Vitis vinifera  +    +    + + 

14 Vitis sylvestris  +    +    + + 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʤʥʦʛʠʝ ʣʠʘʥʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʨʘʟʣʠʯʥʳʤ ʫʯʘʩʪʢʘʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ. 

 

ɺʳʚʦʜʳ 

ʏʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʨʠʚʝʜʝʥ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ 

ʠʟʫʯʝʥʳ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʣʠʘʥʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʠʘʥʳ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʴʰʠʥʩʪʚʦ ʚʦ ʬʣʦʨʝ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʪʨʘʚʘʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ. ʀʟʫʯʝʥʥʳʝ ʚʠʜʳ ʣʠʘʥ  ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʦʟʝʣʝʥʝʥʠʠ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. ʕʪʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ, ʘ ʤʝʥʴʰʝ ʚʩʝʛʦ ð ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʅʘʭʠʯʝʚʘʥʩʢʠʭ ʛʦʨʘʭ ʠ ɻʦʙʫʩʪʘʥʝ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. 
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THE IMPACT OF RENDEZVOUS PROXIMITY OPERATIONS MISSION ON SPACE 

DEBRIS TOWARD SUSTAINABLE SPACE ACTIVITIES 

 

ÉSusanti D., ORCID: 0000-0003-0829-6566, Center for Aerospace Policy Studies of National 

Institute of Aeronautics and Space (LAPAN), Jakarta, Indonesia, diniwijonarko@gmail.com 

 

ɺʆɿɼɽʁʉʊɺʀɽ ʆʇɽʈɸʎʀʁ ʉɹʃʀɾɽʅʀʗ ʅɸ ʂʆʉʄʀʏɽʉʂʀʁ ʄʋʉʆʈ 

ʅɸ ʇʋʊʀ ʂ ʋʉʊʆʁʏʀɺʆʁ ʂʆʉʄʀʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  

 

Éʉʫʩʘʥʪʠ ɼ., ORCID: 0000-0003-0829-6566, ʎʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʚʦʟʜʫʰʥʦʛʦ ʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʘʵʨʦʥʘʚʪʠʢʠ ʠ 

ʢʦʩʤʦʩʘ (LAPAN), ɼʞʘʢʘʨʪʘ, ʀʥʜʦʥʝʟʠ,̫ diniwijonarko@gmail.com 

 

Abstract. In the last thirty years, the encounter and approach of Rendezvous Proximity 

Operations (RPO) of human made space objects have developed. This development indicated by the 

developments in field of technology. The focus of this study is regarding RPO as a mission that has 

potential to increase the amount of space debris. This study aims to analyze the RPO activity as a 

potential hazardous mission in increasing the space debris population. Moreover, this research aims 

to analyze RPO activity as a potentially vulnerable mission to increase the space debris population. 

In this study, the method was carried out descriptively, by exploring data and information about 

RPO. The results of this study indicated that RPO activity still limited to LEO due to the high 

difficulty level for the GEO orbit. The results of this study indicate that RPO activity is still limited 

to LEO due to the high difficulty level for the GEO orbit. This is actually because in LEO orbit 

have more space debris (75%) than GEO orbit and it has a higher risk of falling to Earth. Based on 

the results obtained, it can be concluded that RPO activities are double-edged and therefore greater 

supervision needs to be carried out especially to safeguard Indonesiaôs interests in space. 

 

ɸʥʥʦʪʘʮʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠʜʮʘʪʴ ʣʝʪ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʧʦʜʭʦʜʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʡ ʧʦ ʩʙʣʠʞʝʥʠʶ ʩ ʩʦʟʜʘʥʥʳʤʠ ʯʝʣʦʚʝʢʦʤ ʢʦʩʤʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʨʘʞʝʥʦ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʦʧʝʨʘʮʠʷʤ ʩʙʣʠʞʝʥʠʷ ʢʘʢ ʤʠʩʩʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʤʫʩʦʨʘ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʩʙʣʠʞʝʥʠʷ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʡ ʤʠʩʩʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. 

ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʩʙʣʠʞʝʥʠʷ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʷʟʚʠʤʦʡ ʤʠʩʩʠʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. ɺ ʵʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦʙ ʦʧʝʨʘʮʠʷʭ ʩʙʣʠʞʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʩʙʣʠʞʝʥʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʠʟʢʠʤʠ 

ʦʢʦʣʦʟʝʤʥʳʤʠ ʦʨʙʠʪʘʤʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ 

ʦʢʦʣʦʟʝʤʥʳʭ ʦʨʙʠʪ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʥʠʟʢʠʭ ʦʢʦʣʦʟʝʤʥʳʭ ʦʨʙʠʪʘʭ 

ʙʦʣʴʰʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ (75%), ʯʝʤ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʦʢʦʣʦʟʝʤʥʳʭ ʦʨʙʠʪʘʭ, ʠ ʦʥ 

ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʧʘʜʝʥʠʷ ʥʘ ɿʝʤʣʶ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʩʙʣʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦʡ, ʠ 
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ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʦʣʝʝ ʩʪʨʦʛʠʡ ʥʘʜʟʦʨ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʦʚ 

ʀʥʜʦʥʝʟʠʠ ʚ ʢʦʩʤʦʩʝ. 

 

Keywords: RPO, space object, space debris, GEO orbit. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʝʨʘʮʠʠ ʩʙʣʠʞʝʥʠʷ, ʢʦʩʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʢʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ, 

ʛʝʦʩʪʘʮʠʦʥʘʨʥʘʷ ʦʢʦʣʦʟʝʤʥʘʷ ʦʨʙʠʪʘ. 

 

Introduction 

In the last thirty years, the encounter and approach of Rendezvous Proximity Operation (RPO) 

of human made space objects have developed. This development indicated by the developments in 

field of technology. Nowadays, humans have been able to land their objects on Moon, Mars and 

Titan. This achievement consider as relative easy because it is dealing with relative static objects. 

However, a moving object landing mission that needs to be preceded by RPO has also been carried 

out. Europe has successfully landed its rocket at Comet 67P Churyumov-Gerasimenko. This 

mission nearly failed because Philae lander suffered two bounces before finally landing solidly on 

the comet. Besides, the space shuttle has brought back and forth various materials such as supplies 

and astronauts to and from space stations such as MIR and ISS. In the future, Japan has planned the 

Hayabusa 2 landing on 1999 JU3 asteroid in 2018, while China has embarked on lunar landing and 

NASA missions to Europe. This development is accompanied by diversity of problems faced. For 

example, Space Shuttle faced with many problems that previously not found when carrying out 

similar missions in Gemini, Skylab, Apollo, and Soyuz missions [1]. 

RPO contains two concepts that often go hand in hand, Rendezvous and Proximity Operation. 

RPO contains two concepts that often go hand in hand, namely Rendezvous and Proximity 

Operation. Rendezvous Operation is a situation where two space objects meet in the same orbit of 

close proximity. Meanwhile, an operation is said to be a Proximity Operation if one or more 

spacecraft carries out activities close to RSO (Resident Space Object). Close means has the distance 

under 1 kilometer from RSO. Proximity Operation activities can be include observing RSO 

measurements, carrying out a scientific re-sample mission, or carrying out repairs [2]. 

Based on the type of operation, RPO can be classified into 13 types of operations: (1) short-

distance rendezvous, (2) long-distance rendezvous, (3) docking, (4) undocking, (5) robotic capture, 

(6) robotic release, (7) berthing, (8) de-berthing, (9) ORU operations, (10) system orbit transfer, 

(11) fuel / fluid transfer, (12) traveling around, and (13) capture [3]. Long-distance rendezvous 

operations have separation distance of 5 km to 300 meters from RSO, while short distance 

rendezvous operations have a separation distance lower than 300 meters. During the long distance, 

the chaser only needs to adjust its orbit to RSO orbit, while at short distance; the chaser also has to 

make behavioral adjustments such as position, orientation and velocity. ORU (Orbital Replacement 

Unit) operations are the activities of replacing components such as batteries or fuel tanks, opening 

or closing doors, installing refueling interfaces, and others [3]. 

RPOôs mission, included its expansion such as RPOD (Rendezvous, Proximity Operation, and 

Docking) and AR&C (Autonomous RPO and Capture), can occur on space object made by a 

country against other space object (whether artificial or natural) cooperative or non-cooperative 

RPOôs mission. Cooperative encounters are definitely occurred with artificial objects while non-

cooperative encounters can occur either in natural objects (asteroids, comets) or artificial objects 

(debris, active objects of other countries). Moreover, the problem begins from non-cooperative 

encounter. Although it is useful for efforts to clean up space debris or research on near-Earth 
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objects, it can also be misused as an attempt to spy, block satellite access from an opposing country, 

or, most natural cases as the addition of space debris objects. 

Space debris in LEO area can be categorized metaphorically as bullets, wheels and cars. 

Bullets are small pieces of trash with diameter about 1 cm, have a really high and deadly speed. 

This type of space debris is the most difficult to avoid and detect. The amount waste 98% of space 

debris. Wheels junk waste about 2% and can be traced because they have size bigger than 10 cm. 

Cars junk even has less amount and most easy to be tracked. However this junks is a source of new 

bullets. Because of it large surface area, it become the targets of bullets [4]. Space debris in LEO 

region consist of three risks: (1) damaging satellites and active objects in area, (2) falling to Earth's 

surface, and (3) producing large waste due to collisions. 

RPO mission mostly generated at LEO orbit area. In this area, RPO can be performed 

automatically, using sensors and precise algorithms, include reliable navigation filters. If the object 

cooperatively encountered or approached, it will make the mission of RPO easier. 

Space debris in GEO orbit have different characteristic. It does not fall to Earth. Thus, it gives 

the risk that will be damaged satellites and active objects in its area and causes Kessler effect that 

produces the higher amount of garbage. The first debris of GEO orbit is Syncom 1 which launched 

at 14 February 1963 that failed to enter the orbit [5]. 

The potential risk of adding space debris objects from RPO comes from its complex nature. 

RPO missions can be more complex when they involve elements such as long duration flights and 

extravehicular activities. This high complexity demands careful consideration and avoid the 

mistakes to occur. A small mistake can be fatal. In the context of RPO, this mistake allows the 

release of certain components or collisions among objects and will produce space debris. 

Based on the explanation above, therefore the main focus of this analysis is about Rendezvous 

Proximity Operation (RPO) that can be said as potential mission to develop the population of space 

debris (space debris). Moreover, this research aims to analyze Rendezvous Proximity Operation 

(RPO) activity as a potentially vulnerable mission to increase the space debris population. 

 

Methodology 

In this research, the method was carried out descriptively, by exploring data and information 

about Rendezvous Proximity Operation (RPO). The data or information that has been collected is 

then analyzed by describing or describing how the Rendezvous Proximity Operation (RPO) is a 

vulnerable mission that has the potential to increase the space debris population. The data or 

information that has been collected then analyzed by describing Rendezvous Proximity Operation 

(RPO) is vulnerable mission that has potential to increase the space debris population. The data 

collection technique used is library method through books as references, scientific journals, and 

other sources. 

 

Result and discussion 

RPO Vulnerability in Generating Space debris 

RPO vulnerability in generating space debris can occur in situations that intentional or 

unintentional. A deliberate situation related to the use of space for non-peaceful purposes. In its 

development, there are several types of potential RPO for non-peaceful purpose. As explained 

below: 

1. Parasitic micro-satellites. Parasitic micro-satellites can conduct RPO to attach themselves 

to satellites or other spacecraft and destroy and damage the satellites. Despite the geopolitics 

problem, damage or destruction caused by this weapon becomes a space debris problem for the 
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inhabitants of Earth. It was reported by Hong Kong newspaper in January 2001 that China was 

developing an ASAT system which has the capability of parasitic micro-satellite. 

2. Manipulation of Space Object. Another inhospitable model is how RPO used to manipulate 

the orbits of other objects to destroy certain objects or even hit certain points on the surface of 

Earth. This capability was demonstrated when Russian object 2014-28E was detected on RPO 

mission with a rocket-level remnant that helped the object arrived at the orbit. Another incident was 

detected by Pentagon when two MiTEx micro-satellites were found maneuvering near the satellite 

junk at GEO orbit in January 2009 [6]. Therefore, a mechanism for the Notification of Outer Space 

Activities has been created, one of which is asking the countries involved to inform the schedule of 

maneuvers that have potential to approach space objects, whether it is the member countries or 

not [6]. 

3. Space defense system. The potential for RPO in generating space debris can also come 

from the objects that encountered or approached. It has been mentioned that RPO can be performed 

on non-cooperative objects. This non-cooperative characteristic can arrive at an extreme point 

where the encountered object responds by taking destructive actions on RPO object. The Cold War 

demonstrated this potential. The Soviet Unionôs Almaz space station, which operated from 1960ï

1970s, was equipped with a cannon that capable to destroy the satellites or planes that trying to get 

close. 

 

The RPO potential to produce space debris accidentally arises from the peaceful use of space. 

Several mechanisms that cause the case to be happen such as: 

1. Counting delay. Theoretically, RPO mission is failure prone, especially if it was carried out 

in high orbit. Collisions with space debris or encountered and approached objects are a major source 

of this failure. This critical situation was experienced on 27 October 2014 when Cosmos-2251 shard 

that was created in 2009 was detected to pass the ISS within a distance of 4 km. On a more careful 

calculation, it was found that the difference between the distances from ISS was only 320 

meters [7]. 

2. Frequency interference. Calculation failures can also arise from the situation of frequency 

interference. If two objects are in close proximity using same frequency, there will be frequency 

interference happen [6]. 

3. RPO missions on primitive objects. The referred primitive objects on celestial objects that 

are not under human control such as comets or asteroids. The level of uncertainty of parameters is 

quite high. This comes from the shape and distribution of mass that is not similar, the gravitational 

field is weak and uncertain, and interference from solar radiation pressure [8]. It complicates RPO 

efforts whether it floating, landing, or briefly touching [8]. 

This vulnerability can cause a collisions or destruction in bigger space debris. The meaning of 

multiplying cannot even be interpreted as usual because it tends to be exponential. An uncontrolled 

space debris can collide further with other debris and produce more space debris by chain reactions. 

The risk of improve the space debris in RPO missions has been factored into a number of 

NASA RPO missions. April 1991 RPO Atlantis mission (STS-37) was initially aimed at radar angle 

reflectors. However, this has potential to generate space debris due to re-contact and the target is 

changed to Compton GRO (Gamma Ray Observatory) satellite. Previously, the RPO STS-41B 

mission in February 1984 was canceled because of IRT (Integrated Rendezvous Target) balloon 

burst and shards that could threaten the Space Shuttle. On the STS-132 mission in May 2010, the 

main laptop (RPOP1) almost produced fragments because it broke and was immediately replaced 

with RPOP2 [9]. 
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RPO vulnerability to the risk of collapsing space debris 

Apart from being able to produce space debris, RPO itself can be a target for space debris. 

During its flight mission, NASA has learned difficult causes of collision effect on shards. After 

repeatedly neglecting the loss of shuttle tiles due to broken foam or computer damage due to micro-

fragments entering the aircraft's electronic circuit, Columbia tragedy was occurred on February 1, 

2003. this tragedy occurred due to the release of foam tube which produced shards and detonated 

plane [10]. 

In the incident aftermath, NASA became very detail oriented on its shuttle flights. Besides 

redesigning the aircraft, for example by thickening the walls, NASA also calculating the risk that 

space debris could hit the plane and have an effect that potentially has a big impact as Columbia 

incident. Before and after the launch, space debris need to be cleaned up and the fractional 

potentials are checked. As the plane docks of ISS, it is inspected by astronauts for possible damage 

from a collision with micro meteorite.  

On average, a spacecraft is hit by more than 1000 micro meteoroids and space debris [11]. 

These caused in replacement of more than 100 windows, the improvement of hundreds locations on 

radiators, and improvement of aircraft wings. A collision event was observed in STS (Space 

Transportation System)-50 in 1992, where titanium waste hit windows and created a crater 0.57 mm 

deep and 7.2 mm in diameter and paint debris produced craters on the temperature control band and 

the plane's face sheet. A collision was observed in STS (Space Transportation System)-50 in 1992, 

where titanium debris hit a window and created a crater with the deep of 0.57 mm and diameter 

7.2 mm, and the debris that came from paint produced a crater in the temperature control and 

fuselage. A collision of crater was also found on the payload bridge door of STS-73 (1993) by the 

diameter of 17 mm as a result of an impact with circuit board of 1.2 mm in diameter. STS-86 (1997) 

experienced a collision which caused the wall of aircraft radiator cooling tube. A number of 

collision events were also continuously observed in subsequent flights [11].  

Based on the stated reasons above, space debris was seen as the greatest risk faced in both 

space flight and its operations [12]. Several numbers of corrective steps were carried out by 

mathematical modeling, design and component modifications, operational changes, and detection 

and repair of damage in orbit. 

The threat of space debris has also been observed in a number of RPO missions. The RPO 

mission of Gemini VII with Titan II in 1966 was not well implemented because the first appearance 

of space debris in Tital II ventilation which caused the vibration of plane. During SL-2 mission 

(1973) that was visited Sylab, one of the wings of solar panel array could not be fully stretched due 

to the risk of collision with space debris. 

Various threats of RPO mission imply that RPO planning have to involve consideration of 

potential for collisions with space debris. For example, when docking at ISS, the aircraft is affixed 

in such a way that the vulnerable components of aircraft are protected from possible collision with 

space debris. Moreover, the efforts were made for spacecraft to fly on its orbit and RPO situation 

therefore space debris does not hit the front part of aircraft, which is more important [12]. 

During the RPO on geostationary orbit such as HST (Hubble Space Telescope), the total 

consideration that was made by NASA include trajectory design, flight control, power generation, 

space debris, robotics, temperature control, structure, and EVA (Extra Vehicular Activity). In the 

STS-125 mission, Atlantis conducted RPO by HST, placed Atlantis in elliptical orbit to reduce the 

risk of collision with space debris. Besides, HST should be re-boosted by jet from the shuttle to a 

safer position. After landing, an impact crater was found on the right OMS engine nozzle [9]. On 
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February 10, 2001, the space shuttle pushed the ISS to escape from Electron 1 debris. A month later, 

on March 14, 2001, the shuttle continue to pushed the ISS to maneuver in order to avoid two 

objects, a fragment of Kosmos rocket body and a garbage that caused by their own RPO activity.  

The explained cases above show that the potential of RPO to receive space debris collisions 

depends on the ability to detect space debris situation. Nowadays, there are three methods to detect 

space debris: 

The first way is Earth observation from station. The method that used by earth observation 

stations is the optical method by directly observing space, either on optical or infrared spectrum or 

by radio observation method, such as emitting radio waves into the sky and examining the back 

reflection of radio waves. Several observatories have been built for this purpose such as NASA 

Orbital Debris Observatory, EISCAT, Cobra Dane, and the ESA Space Debris Telescope and 

Haystack Observatory. Haystack's radar is capable to detect the space debris with the diameter up to 

5 mm. 

The second is Observation Station of Space; the latest space observation station that was 

developed is DRAGONS (Debris Resistive Acoustic Grid Orbital Navy-NASA Sensor) which was 

tasked on making observations of space debris environment around ISS.  

The third method is Estimate. Experiments which carried out by sending special satellites that 

intended to receive space debris impacts. The LDEF (Long Duration Exposure Facility) satellite 

was taken into space by STS-41-C and retrieved by STS-32 after 68 months. Meanwhile, EuReCa 

(European Retrievable Carrier) satellite was also sent by STS-46 in 1992 which was picked up a 

year later by STS-57. The collision profiles received by two satellites include HST impact data, 

spacecraft windows and radiator impacts, SFU (Space Flyer Unit), MIR impact data, and ISS 

(International Space Station) impact data, are examined to see the behavior of sub-millimeter-sized 

space debris. Include the distribution of direction and composition [13]. 

The existence of various detection methods which mentioned above still has to be developed 

in sustainable activity because there will be other debris exist in the future, there will be space 

debris that has not been detected but is exist, as well as various technical limitations each observer 

currently faces. This becomes more important considering that 98% of space debris still undetected 

bullets and maneuvers are not quite helpful except for large objects [14]. 

 

Point of Views of Spacefaring Countries on RPO Practices  

in the Framework of Sustainable Space Activities 

In general understanding, a nation can be said as a part of space faring state if it already has 

its own satellite. At least 50 countries included in this category, including Indonesia. The large 

space pharyngeal not only has its own satellites, but also capable to place any objects in orbit. There 

are 11 nations in this category, including Iran, North Korea and South Korea. If the definition is 

narrowed again by including an active space flight program, there are three superpower space faring 

nations, which included US, Russia, and China [15]. 

The space faring nations increased depend on satellite systems for various needs. The practice 

of RPO according to space faring countries depends on various factors such as economic, political, 

or geopolitical. From an economic point of view, it is not only space faring nations that depend on 

satellite systems, but also developing countries. Developing countries need satellites to fulfill their 

domestic needs. Because, the nations did not own any supporting capability, they will try to reach 

the spacefaring nations [16]. This launch support provides economic incentives, especially for 

space-faring liberal countries where the private sector took really important role in satellite 

development and other similar aspects. The need for profits from various companies in spacefaring 
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nation encourages spacefaring nations to provide more flexibility in RPO practices which carried 

out by private parties. 

In terms of politics, spacefaring nations are generally democracy countries. In this situation, 

the government being pressured by public to immediately gives a real impact of space program 

[17]. The strong Pressure can encourage governments to implement any rash act. Rather than 

considering the safety aspects of RPO, they can immediately push the program and there will be 

neglect on some aspects which can be very crucial. 

The third factor is geopolitics. Modern developments show the increase distant geopolitical 

situation from bipolarity. Bipolarity as what happen during the cold war was actually advantageous 

because it facilitated space regulation. There are only two countries involved: US and Soviet Union. 

Today, there are many space faring nations with their own interests. There are already many space 

faring countries with their own interests. Space arrangements become more complex and depend on 

political dynamics of the countries involved in competition. The involvement of private sector in 

the competition on its role to leads the RPO practices in order to pursuit any profit, beside the 

pursuit of defense and security issues by RPO programs developed in several countries, The pursuit 

of short-term profits is certainly a problem for space protection. On the other hand, the efforts to 

maintain sustainability seem to have not reached the space issue except after cases that attracted 

international eyes.  

Space faring nations realize that space activities are very risky and have been proven by the 

ASAT China test. Therefore, space-faring nations try to work collaboratively to protect and use the 

space domain. It is stated in International Code of Conduct for Outer Space Activities (ICOC) 

which was initiated by European Union. 

However, international law is mild law which means that it is only obeyed under an 

agreement. There is no law enforcement and the law can be violated during the conflict. 

Unfortunately, spacefaring nations include as a big nation which means they have their own way to 

declare themselves as a country. It reach its tension crest in three strong nations; Russia, China, 

United States of America.  

There are two ways to maintain a balance, which is by maintaining transparency in the use of 

space and encouraging cooperation between countries. In terms of transparency, it included in the 

state of negotiation. The United Nations has formed the Group of Governmental Experts on 

Transparency and Confidence Building Measures in Outer Space Activities (GGE-TCBM-OSA). 

However, until today, US still suspicious of Russia and Chinaôs space activities because there is no 

transparent information about the use of space [18ï19]. 

 

Indonesiaôs Perspective on Sustainable Space Exploration 

Indonesia currently has 12 satellites. However, only four are still active (Palapa C2, Palapa 

D1, Telkom 1, and Telkom 2) and all of them are leased satellites. The other two satellites are 

partial. LAPAN-Tubsat, a GEO satellite, is collaboration between Indonesia and Germany, while 

Garuda-1 (Aces 1) is a collaboration satellite of Indonesia, Philippines and Thailand. Furthermore, 

Indonesia will continues to try developing homemade satellites within the efforts of LAPANôs 

research. There are still a lot of requirements for Indonesian satellites, especially to obtain 

Indonesia's maritime vision, overcome environmental problems, monitor climate, and maintain 

national unity.  

Within the international transparency, it is hoped that RPO activities will be carried out 

especially in countries with an interest of Indonesia's orbit. This mainly arises from the use of GEO 

(GSO). GEO is an orbit that crosses all equatorial countries, including Indonesia. As of July 2014, 
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there are 458 active satellites at GEO and 900 space debris objects [20]. 384 of the objects is a 

satellites junk. Although the amount space debris in GEO orbit is less than LEO, and RPO activities 

are more difficult to carry out, GEO orbit is strategic and important area for Indonesia and other 

countries. GEO orbit is characterized by the importance of this orbit to communicate because it is in 

an ideal orbit to cover the entire planet and allows satellite to remain stay in its orbit [21]. 

12.82% of GEO routes are located above Indonesia [22] however, Indonesia only has five 

satellites in GEO, one of which is a collaboration satellite with Philippines and Thailand (Garuda-1) 

and one (Palapa D1) is not even located above Indonesian GEO (UCSUSA, 2014). Indonesian 

representatives at UNCOPUOS session repeatedly reminded other countries that GEO is an 

important issue for Indonesia, GEO is a limited area and the countries under it must be prioritized. 

This is more important considering that Indonesia is an archipelago country with a dense population 

and it is need satellite to support people communications. This effort is always expressed in the 

annual session of UNCOPUOUS, although it is rarely ignored by other countries that have taken 

advantage of GEO for a long time. 

 

Table 1.  

INDONESIAN ACTIVE SATELLITE LIST 
 

Name Location 

(BT) 

Massa 

(kg) 

Launch date Comment 

Palapa C2 112,99 3.014 15/05/1996 30 C-band, 6 Ku-band; voice communication 

and view on the wider area to the boundary 

of Iran, Vladivostok, Australia, and New 

Zealand 

Palapa D1 150,97 4.100 31/08/2009 The third-tier rocket is released in a low 

transfer orbit it is capable of maneuvering 

and reducing the life of satellite. 

Telkom 1 108,01 2.763 12/08/1999 Indonesian TV broadcast has reached the age 

limitation of 15 years old (2014). 

Telkom 2 118,02 1.930 16/11/2005 24 transponder C-band; Provide the internet, 

data, voice, and video services for Indonesia. 

LAPAN-Tubsat 0 60 10/01/2007 Micro satellite video camera monitoring; 

based on the German DLR-Tubsat; will 

conduct behavioral control experiments and 

earth observations. It is exist in LEO orbit. 

Garuda-1 (Aces 1) 123,03 4.291 12/02/2000 L-band; phone cellular communication 

Source: UCSUSA, 2014. 

 

Indonesia has been considered enough to change its stance regarding the status of orbit GEO. 

Before, spacefaring nations stated that GEO orbit is owned by the country that capable to reach and 

positioning their satellite in GEO orbit by the principle of first come first served. Equatorial 

countries responded to this by stating that they should be prioritized because GEO is located right 

above their country.  

GEO as an area that can be utilized by any country regardless the economic level, science and 

technology since 1982 International Telecommunications Convention. Despite, Indonesia still 

strives to place GEO as a sovereign territory. Besides being grateful for the decision to create GEO 

as a neutral area, Indonesia also affirms the commitment along with other equatorial countries 

continue to establish the special interests of equatorial countries towards GEO. This commitment 

was also supported by the Group of 77 at Unispace 1982 [23]. Therefore, the area of GEO continues 

to be maintained under the Law Number 3/1989 and Law Number 36/1999 concerning 
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Telecommunications, and the word aerospace was used in Law Number 3/2002 concerning on State 

Defense, although it does not explicitly state the existence of GEO. Inside the Law Number 

36/1999, it is stated that GEO is part of a satellite orbit and the users of this orbit are obliged to pay 

for rights (article 34 (2)), It is prohibited for being used by foreigners unless it is related to the 

problem of state security, safety, disaster, distress, epidemics, navigation, and should be fully 

monitored (articles 35 and 36). 

Inside the 44th UNCOPUOS trial of 2001, majority of countries agreed that GEO is part of 

outer space [24]. Indonesia had to agree to the cooperation agreement. This was emphasized in Law 

Number 16/2002 regarding the ratification of Treaty on Principles Governing Activities of States in 

the Exploration and Use of Outer Space, Including the Moon and Other Celestial Bodies, 1967. 

Likewise, Article 5 Law No 43/2008, Law No. 21 of 2013 regarding the Space has no longer 

mentions about GEO. Therefore, it is no longer a part of sovereign area; however Indonesia still 

required the need for equator country to obtain special treatment regarding the GEO. 

The prioritization of GEO regarding the interest of Indonesia is quite reasonable. 

The following two images indicated the GEO satellite population and space debris over equatorial 

air. There are 787 satellites which were monitored above GEO inside the locations that publicly 

exposed, whether active or not, of from 787,103 satellites (13.08%) are above Indonesian 

territory [25]. The other 55 satellites are unknown, as seen in Figure 1 and 2 below. 

It is true that space debris in GEO could not crash down to the Earth and hit the country. 

However, the problem is regarding RPO activities, especially those related to the efforts of 

disposing the space debris from GEO into graves (even higher) above Indonesia, and it will create 

its own vulnerabilities. If there is any mistake occurred, thus the collision will happen in this area 

and create destruction on communication system of GEO satellite above the country (Indonesia). 

Currently there are two Indonesian satellites in GEO orbit and for the future development, As the 

economy grows stronger and high demand of satellites in this area, Indonesia's interests may be 

affected by the collision of space debris that occur at GEO orbit, either in form of satellite damage 

or the densely populated area with the debris that narrowed the space for satellite to move. 

 

 
 

Figure 1. Active Satellite Population of GEO [5]. 
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Figure 2. The Debris Satellite Population of GEO [5]. 
 

The second interest noted by Defense Industry Daily is regarding the GEO orbit as the orbit 

that mostly used by military satellites. There are 36 (4,28%) military satellites which was operated 

at GEO. According to the data from 2014 UCSUSA, even this number reaches 101 active satellites 

or 22.05% of the active number satellites in GEO orbit area. Compared to the total world military 

satellites of 531 satellites, the number of military satellites on GEO reaches 6.78%. 19 satellites 

owned by USA. Compared to the number of military satellites that owned by US, it was places 

early warning satellites about their ballistic missile launch activities on the top of GEO. Around 

2014, US Air Force opens their military secrets about GSSAP (Geosynchronous Space Situational 

Awareness Program) which utilizes two sensing satellites that continuously monitor the area of 

GEO based on the point of view of military activities, RPO, spacecraft, and space debris. 

This orbit is important for military because it is able to monitor the Earth more 

comprehensive and does not have good surveillance system. Indeed, Earth observation for military 

activities can be done anywhere and it is better if it is done at LEO orbit which gives brighter view. 

However, the activity at LEO orbit is easier to be detected from the ground. While the activity at 

GEO orbit is harder to be observed because the location is higher. Besides, satellites at GEO can 

consistently observe the Earth's surface, including Indonesia. 

Based on the data from N2YO (2014), among 103 satellites that has been recorded to have 

locations at Indonesian GEO, two of them include as military satellites. CHINASAT 2A located on 

Sumatera by the longitude of 98,2Á is Chinese satellites that was launched on 26 May 2012. 

Moreover, KOREASAT 5 that was launched on 22 Augustus 2006, include as the double function 

satellites that has function as military purposes as well as civilians belongs to South Korea which 

located on the above longitude of 113,1ÁBT. Of the 55 satellites which has unknown location at 

GEO, 20 are military satellites and 19 are owned by US. AEHF1, AEHF2, and AEHF3 are a US 

military satellite that aims to communicate between the presidents, military commanders, and 

soldiers on the battlefield. Besides, there are MUOS, SBIRS GEO 1 (USA 230), SBIRS GEO 2 

(USA 241), USA 113, USA 142, USA 143, USA 157, USA 164, USA 169, USA 250 (NROL-67), 

USA 252, USA 99, WGS F2 (USA 204), WGS F3 (SA 211), WGS F4 (USA 233), dan WGS F6 

(USA 244) owned by US and SICRAL 1B owned by Italy. Based on the data of 2014 UCSUSA, 

UFO-2, UFO-4, UFO-6, UFO-7, UFO-8, WGS-1, WGS-2, WGS-3, WGS-4, WGS-5, and WGS-6 

all of them are US military satellites located at over the Indonesian GEO. Besides, UCSUSA data 

on 2014 also states that Chinasat 1A and Zhongxing 20A are Chinese military satellites above GEO 

Indonesia. 
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Table 2. 

AMOUNT OF MILITARY SATELLITES ABOVE INDONESIA'S GEO ORBIT 
 

Name Country Location 

(East 

Longitude) 

Launching 

Time 

Comment 

UFO-2 (USA 95) 

ñUHF Follow-Onò 

USA 95,4 2003 Electronic intelligence (ELINT).  

UFO-4 (USA 108, 

UFO F4 EHF) ñUHF 

Follow-Onò 

USA 98 2012 Operated by US Army and its purpose are to 

provide secure communication services for 

data and voice data. 

UFO-6 (USA 114, 

UFO F6 EHF) ñUHF 

Follow-Onò 

USA 100,08 1990 Satellites of UHF communications services 

for US and Australian Department of 

Defense 

UFO-7 (USA 127, 

F7 EHF) ñUHF 

Follow-Onò 

USA 100,9 2010 ELINT. 

UFO-8 (USA 138, 

UHF F/O F8) ñUHF 

Follow-Onò 

USA 103,28 2006 Voice and video transmission, especially for 

2008 Beijing Olympics.  

Wideband Global 

Satcom 1 (WGS-1, 

USA 195) 

USA 103,84 2004 Infrared sensor to detect the heat from 

missiles and boosters against the Earth's 

background; capable of detecting small 

missiles; provides short-range missile strike 

warnings against the US and its allies. 

Wideband Global 

Satcom 2 (WGS-2, 

USA 204) 

USA 104,21 2011 Part of the constellation compass. 

Wideband Global 

Satcom 3 (WGS-3, 

USA 211) 

USA 113,08 2006 24 Ku-band, 8 SHF-band, and 4 Ka-band 

transponders for military and commercial 

use. 

Wideband Global 

Satcom 4 (WGS-4, 

USA 233) 

USA 118 2010 Part of Compass Constellation 

Wideband Global 

Satcom 5 (WGS-5, 

USA 243) 

USA 118 2010 Part of Compass Constellation 

Wideband Global 

Satcom 6 (WGS-6, 

USA 244) 

USA 118 2011 Part of Compass Constellation 

Zhongxing 1A 

(Chinasat 1A, 

Fenghuo 2) 

Chinese 129,84 2011 Zhongxing 22A replacement. 

Zhongxing 20A  Chinese 130 2010 It is officially named a communications 

satellite but is believed by observers as 

military satellite. 

Koreasat 5 

(Mugungwha 5) 

South 

Korea 

113,1 2014 Space surveillance of GEO satellites 

Zhongxing 2A 

(Chinasat 2A) 

Chinese 98,2 2012 Real-time data relay for interceptor satellites. 

Source: UCSUSA, 2014. 
 

By the satellite distribution in the GEO which reflects the length of GEO Indonesia area 

(12,82% vs 13,08%) thus, at least three military satellites above are located at Indonesian GEO and 
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it is certain that two of them are US satellites. The potential can be greater considering that GEO 

Indonesia is an ideal location to oversee the location near China, which is one of the US's major 

rivals. Moreover, there are four countries that used GEO orbit as military purposes include USA, 

Chinese, South Korea and Italy; two of them certainly located above Indonesian area and the other 

two keep their location a secret. Geopolitically, the area of GEO is ultimately an area of potential 

conflict that contested by two modern superpowers country, China and US.  

In framework of maintaining the sustainable space exploration space, this situation is actually 

has no benefit for Indonesia. The density of space debris at GEO orbit and the threat of geopolitical 

conflict in region can threaten the future space exploration. The geopolitical conflict at GEO has 

been going on since the Cold War. In 1980s, USSR developed the system of ASAT through Naryad 

program to attack the GEO satellites [26]. China has actively developing ASAT which is capable to 

reach the orbit of GEO. 

Collisions among objects at GEO orbit has a less possibility because the speed is lower than 

LEO orbit and the satellites are all moving in same direction. However, the object collision that 

happen on GEO orbit has greater impact than the collision in LEO object. The debris generated can 

spread within a few days until the half GEO orbit, and it is faster than the junk spread in LEO [27].  

The GEO orbit above Indonesia is even more interesting for the addition of satellite 

population in the future because it is located far from two GEO gravity which can become the bank 

of space debris (75ÁBT dan 105ÁBB). Those two aspects were avoided because the probability of 

collision was seven times higher than other areas in GEO orbit. Therefore, the rate of GEO objects 

addition above Indonesia (95 Á East - 141 Á East) will be higher than South Asia and Pacific region. 

According to Benedict, RPO activities at GEO can be carried out technically in four ways, 

such as robotic manipulation, life extension, withdrawal, and inspection [28]. Robotic manipulation 

activities include the help to remove stuck antennas or solar panels, placing coordinating cable 

mechanisms back on track, collecting space debris, adjusting misplaced thermal blankets, adding or 

removing hardware that accessible from outside. Life extension activities can be carried out in form 

of extending operations by attached momentum fouling modules or station guards, dispatching 

consumables such as fuel, compressive agents, ion-drive fluids, oxidizing agents or refrigerants. 

The withdrawal activity was carried out to move the trash object (zombie satellite) out of GEO, 

push or pull the trash object into grave orbit, help to lift the orbit of shrinking satellite, or vice versa, 

lower or rotate the satellite's orbital node. Inspection activities can be carried out by examining the 

damage caused by launch, analyzing hardware anomalies, or imaging the damage that may be 

caused by space debris.  

The RPO phases in the future purposes of orbit GEO will be focuses to decrease the space 

debris/junk. Currently, NASA has developed the Phoenix program that has an aim of assembling, 

repairing and extending the life of satellites at GEO [29]. The Phoenix Satellite carries out an RPO 

program at GEO orbit which is capable to reduce space debris. It is also has geopolitics potential. 

Phoenix is able to use space debris to create new GEO satellite. It means there is no need to launch 

new active satellites at GEO orbit and not constrained by financial constraints anymore. Phoenix is 

able to increase the infinite number of GEO satellites indefinitely. Another RPO to reduce space 

debris was done by pushing trash out of GEO orbit to the orbit of burial or pushing down the trash 

from GEO, therefore it falls into the Earthôs burial satellite off coast on Christmas Island which 

located in Indian Ocean. This step will be taken by Liquidator from Roscosmos (Russia) which is 

planned to be launched in 2018. Liquidator will proceed at GEO because GEO is more valuable 

than LEO and has less space debris population than LEO (Interfax, 22 Augustus 2014). 

Furthermore, RPO strategy also able to encourage active satellites or space debris to be directed as 
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weapons for other active satellites. 

 

Conclusion 

RPO activities are still limited to LEO due to the high difficulty level for GEO orbits. This 

needs more concern because LEO orbit has more space debris (75%) than GEO and it is in danger 

of falling to Earth. Besides, there has not been any RPO activity directed at cleaning up space 

debris, even though the amount of junk has been piling up due to the spaces activities such as ASAT 

(Anti-Satellite) and accidental collisions. Apart from the risk of being exposed to space debris, RPO 

activities are capable to produce space debris and have been recorded in several numbers of 

incidents. Indonesia itself has great importance for GEO area that is more strategic for Indonesia's 

archipelago geography. Beside continue to strive for special position at GEO, GEO that positioned 

over Indonesia has been shown to be used for military interests of various countries, including US, 

China and South Korea. It is highly like that RPO activities in the future will occur because this 

area has a large economic and military value. Every RPO activities are double-edged and has 

greater supervision needs to be carried out especially as safeguard of Indonesia's space interests. 
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Abstract. Rational use of natural resources and preservation of environment in good 

conditions are the basis of stable state of the ecosystem. Mountain soil erosion is the most common 

process of degradation. Soil protection from erosion is becoming a global problem in the world, and 

in Uzbekistan, in particular. Natural conditions of the region create a potential danger of soil 

erosion. The reason for its manifestation is the misuse of land, non-compliance with necessary 

requirements for soil protection. In most cases, it is due to the location of homesteads and crops on 

erosion-prone soils that poorly protect soil from erosion, improper cultivation of soils on arable 

land, unregulated grazing of pastures, and damage to soil protective plantations. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʵʢʦʩʠʩʪʝʤʳ. ʕʨʦʟʠʷ ʛʦʨʥʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʜʝʛʨʘʜʘʮʠʠ. ɿʘʱʠʪʘ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ ʩʪʘʥʦʚʠʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʤʠʨʝ, ʠ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʚ ʯʘʩʪʥʦʩʪʠ. ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʩʦʟʜʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ 

ʵʨʦʟʠʠ ʧʦʯʚ. ʇʨʠʯʠʥʦʡ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʭʨʘʥʝ ʧʦʯʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʩʚʷʟʘʥʦ 

ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʧʦʩʝʚʦʚ ʥʘ ʵʨʦʟʠʦʥʥʦ-ʩʢʣʦʥʥʳʭ ʧʦʯʚʘʭ, ʧʣʦʭʦ 

ʟʘʱʠʱʘʶʱʠʭ ʧʦʯʚʫ ʦʪ ʵʨʦʟʠʠ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚ ʥʘ ʧʘʰʥʝ, ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ 

ʚʳʧʘʩʦʤ ʧʘʩʪʙʠʱ, ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 
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Introduction 

The climate, topography and soils can in some way create a potential danger of erosion, while 

the vegetation cover reduces the possibility of erosion or completely prevents it. 

V. V. Dokuchaev [1] has given great importance to vegetation in the problems of soil protection 

from erosion and a decrease in the flow of atmospheric precipitation. He wrote: ñ... in the early 

spring and after heavy rains in the virgin steppe there are no large streams, while on old-growth 

fields they run in all directions, storm and foamò. 

A good vegetation cover sharply reduces the danger of erosion when a great amount of 

precipitation falls out. With high intensity of rains on slopes with a good vegetation cover, the 

danger of erosion may be much less than in case of rainfalls with a small amount of precipitation 

and with less intensity on slopes with poor plantation or without any. 

 

Research materials and methods 

Vegetation cover of the western spurs of the mountainous areas has many similarities with the 

Pamir-Alai vegetation [2]. On the territory under research, the vertical zonality of vegetation is 

clearly expressed. Three zones are named by the terms proposed by E. P. Korovin [2] and 

M. V. Kultiasov [3]: low-mountain zone (ephemeral deserts), up to 1400 m; middle-mountain 

(Turanian grassland-herbaceous mountain steppes), up to1400ï2000 (2100) m; high-mountain (sub-

alpine ï boreal and Himalayan type of meadows), 2000 m and higher. 

On the foremost western slopes of the mountainous areas, directly facing hot lowlands of the 

Turan Basin, the upper boundary of the low-mountain zone is higher than in the inland valleys. A 

small western section is occupied by low-grass ephemeral deserts forming a belt of deserts or low 

mountains (up to 1400ï1450 m), the main part of the territory lies in the middle-mountain zone of 

the Turan grassland-herbaceous mountain steppes.  

The basin profile is asymmetric and the slopes of southern exposures are longer and more 

gently sloping than the northern ones. The area of the latter is small, so the vegetation of the slopes 

of southern rumba determines the overall character of the zones. 

Inside the zones, depending on the exposure, the slopes steepness and the nature of topsoil, 

there is a fairly variegated carpet of diverse plant communities, in some cases ð xeromorphous, in 

others ð mesoxerophilic or mesophilic. There is a fairly clear confinement of certain communities 

to the slopes that have one or another mechanical composition of soils ð fine-grained, gravel or 

stone, bearing traces of greater or less erosion. 

Composition of the flora is quite rich, but few species play a dominant role in the 

communities. These are, first of all, grasses: bulbous barley (Hordeum bulbosum L.), Asher 

wheatgrass (Agropyron aucheri Boiss), ground reed (Calamagrostis epigeios (L.) Roth.), cocksfoot 

(Dactylis glomerata L., Bromus inermis Leyss.), bulbous bluegrass (Poa bulbosa L.). and a number 

of ephemerals: bonfire sharp-toothed (Bromus oxyodon Schrenk.), Danton (B. danthoniae Trin., B. 

tectorum L., Taenja therum crinitum (Schreb) Nevski.), aegilops (Aegilops triuncialis L., 

Heteranthelium piliferum (Russ.) Hochst). 

 

Results and discussion 

The largest area among grass formations is occupied by the communities of bulbous barley. 

They are found at an altitude of 1280ï2100 m in different (in mechanic composition) soils, 

preferring mainly slopes of southern rumba. Projective coverage of vegetation is 20ï80%. 

The presence of Asher wheatgrass in barley communities is typical for fine-grained areas [4]. 

Smaller areas are occupied by the communities of Asher wheatgrass, distributed at an altitude 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 35 

 

of 1300ï1900 m, the projective coverage is 20ï100%. They often spread to the northern slopes, 

creating there meadow and steppe groupings. 

To develop effective measures to prevent soil erosion occurring in mountain areas of 

Uzbekistan, special studies are required that would reveal the essence of this process in quantitative 

and qualitative terms. This land is characterized by strong surface division, significant variations in 

thickness of soil formation and soil cover, and botanical composition of vegetation and other factors 

that practically do not manifest themselves on various plains or slightly wavy areas [2]. 

The possibilities of remote sensing data application have now expanded considerably, and of 

course this is due to open access to a variety of remote sensing data obtained with different sensors 

and constant ñup-gradingò of software for their processing.  

For medium-scale soil-landscape mapping, the most widely used are the data from Landsat 

sensors of multispectral imagery, since the images from these satellites can be received every two 

weeks, and at the same time they could be taken of the area of interest. The difference in the images 

of modern generation, an increase in the number of spectral channels (the number of channels has 

reached 11) makes it possible to decode various natural objects with high accuracy [5ï7]. 

The complexity of the process of decoding, classification and systematization of natural 

objects is due to the fact that the landscape, by its characteristic features, is a complex formation, 

which includes the elements and components of a diverse and heterogeneous nature. 

The creation of soil-landscape studies begins with the analysis of the relief, since the relief is 

a factor of landscape formation, and its impact is expressed through hypsometry, slope elements and 

slope exposures, the combination of which leads to the formation of landscape locations [8]. For the 

mountain territory of Uzbekistan, remote sensing data based on ArcGIS is used; a digital relief 

model (DRM) of the area under study is developed. DRM allows one to isolate the high-altitude 

zones of the research object, and draw up maps reflecting the character of slopes (exposure and 

steepness). 

Analysis of high-rise terrain points and the parameters characterizing the slopes have shown 

that the tendency to increase the steepness of the slopes with increasing altitude is quite visible on 

the territory of the object under research. When compiling a soil-landscape map, it is necessary to 

classify the vegetation cover. Traditionally, this was carried out in field research, but at the moment 

with the onset of intensive introduction of modern technologies this task is solved much faster and 

more accurately on the basis of processing of remote sensing data. 

In soil-landscape mapping, vegetation should be classified considering the quality-species 

composition and quantity characteristics ð phytomass reserves. When classifying the quality 

characteristics of vegetation, it is necessary to use its spectral reflective properties in individual 

channels, and to determine the classification of quantity characteristics of vegetation, for example, 

wood, shrub and herbaceous vegetation, it is necessary to use a variety of vegetation indexes. 

At present, there are more than 150 options of vegetation index calculations based on the two 

most stable sections of the spectral reflectivity curve of plants that do not depend on other 

factors [9]. RED-0.62ï0.75 ɛm ð the red zone of the spectrum is the maximum absorption of solar 

radiation by chlorophyll, and NIR-0.75ï1.3 ɛm is the near infrared zone ð the maximum energy 

reflection by the cellular structure of the leaves. This indicates a high photosynthetic activity 

associated with a large phytomass of vegetation, leading to lower values of reflection coefficients in 

the red zone of the spectrum and greater values in the near infrared zone. 

The ratio of these two indicators makes it possible to clearly separate the vegetation cover 

from other natural objects. The best known vegetation index is the normalized difference vegetation 

index ð NDVI (Normalized Difference Vegetation Index), based on the reflection ratio in the red 
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and near infrared spectral zones. Its values range from ī1 to +1. Contrary to this feature of 

reflection in the NIR-RED spectral regions, natural objects not related to vegetation cover will have 

a fixed value of the NDVI, which allows to use this parameter for their identification. 

NDVI being an artificial dimensionless indicator is intended primarily to measure ecological 

and climatic characteristics of vegetation, and also to determine the parameters of humidity and 

organic saturation of soil, evapotranspiration. The dependence between these parameters and the 

NDVI is usually not direct and is related to the features of the studied area, its climatic and 

ecological characteristics; besides, it is often necessary to take into account the time division of the 

studied characteristic and the response of NDVI [10ï11]. Due to the relative simplicity of 

computing the NDVI, it is widely used for the purpose of thematic mapping, including the creation 

of soil-landscape maps [12]. It is the spectral index of this type that is associated with such a 

landscape-geophysical indicator as phytomass reserves; especially in mountainous areas where 

there are local physical-geographical conditions: absolute altitude, exposure and steepness of the 

slopes on which the flux of solar radiation and the thermal regime depend, as well as the position 

with respect to the predominant transfer of air masses. It is necessary to take into account the fact 

that in the mountains it is customary to distinguish solar and circulation slopes on which plant 

communities of different types with different phytomass reserves are formed. As is known, 

phytomass is an indicator of in-landscape conditions and is a good criterion for isolating large 

contours (rank type)  of landscapes. 

The object of research is the mountain areas. To calculate spectral indices, summer 

photographs of the research object taken in June 1990 and 2016 were chosen, since at this time of 

year the vegetation is in the active vegetation phase. Preliminary processing of multispectral images 

of the Landsat series (geometric, thermal and atmospheric corrections) (Figʛure 1ï2), and 

the process of calculation of spectral indices were carried out using the ENVI 5.3 program. 

The aim of these maps is to assess the degree of disturbance in the vegetation cover, monitor 

the dynamics of changes in vegetation cover over last 26 years (between 1990 and 2016). 
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Figure 1. Satellite image of Landsat (1990, June 16). 

 
 

Figure 2. Satellite image of Landsat (2016, June 16). 

 

As mentioned above, the stronger the process of photosynthesis, related to increased health 

and density of vegetation (i. e., approaching the state of an undisturbed ecosystem), the greater the 

percentage of reflected radiation in the infrared region, that is, the greater the value of the NDVI 

(Figure 3ï4). This makes it possible to determine the quality and type of vegetation cover by 

analyzing the NDVI. A definite empirical correspondence between the value of the NDVI and the 

type of topsoil (including the type and quality of the vegetation cover) is presented in Table 

(http://wiki.gislab.ru/w/DSD). 

 

Table. 

TYPE OF COVER ð VALUE OF THE NDVI  
 

NDVI Type of cover 

0,8ï1,0 Very powerful, dense vegetation (tropical or broad-leaved healthy forest)  

0,67ï0,8 Powerful, dense vegetation (forest) 

0,4ï0,5 Scanty and sparse tree vegetation  

0,2ï0,4 Shrubs and pastures  

0,09ï0,2 Open soil  

ī0,1 é +0,1 Rock mass, sand, snow  

ī0,42 é ī0,33 Water object  

ī0,55 é ī0,50 Anthropogenic cover (asphalt, concrete) 

0 Cloud image 

 

The construction of the NDVI by Landsat remote image allows to assess the type and state 

(degree of disturbance) of vegetation cover, including the forest cover at the date of survey. 

Comparison of maps of the NDVI for different years makes it possible to estimate the dynamics of 

the process of changing the state (to the best or to the worst) of vegetation cover in the period under 
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consideration [13]. Below an analysis of the NDVI value for the research object is given. 

 

  
 

Figure 3. Map of distribution of NDVI (1990). 

 

  
 

Figure 4. Map of distribution of NDVI (2016). 

 

Values of the NDVI within 0.15ï0.021 are confined primarily to high mountains, 3000 m and 

higher, that is, in the upper altitude range of high-mountain meadow landscapes. Here, the greatest 

areas are occupied by high-mountain subnival complexes, where the continuous vegetation cover is 

practically absent, and individual fragments of meadow vegetation are represented by spots. Natural 

complexes characterized by low values of the NDVI are found in the lower tier of mountains too: as 

in the highlands, these are the sites practically devoid of vegetation due to extremely low moisture 

content, as well as anthropogenic influence (overgrazing). The area of such land was 8.5% in 1990 

and 9.1% ð in 2016. 

Values of the NDVI within 0,022ï0,099 refer to open soil, herbaceous and shrubby vegetation, 

characteristic for 2500 m and lower, which corresponds to different vegetation options of grassy 

and shrubby vegetation type. However, the same values of the NDVI are characteristic for the 

foothill part, where they are similar to areas with steppe and semidesert vegetation, widely 
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represented within the territory. Along with herbaceous cenosis, there are quite large fragments of 

shrubs and agricultural lands (fields, vineyards and pastures). The area of such land was 13.9% in 

1990, and 11.3% ð in 2016. 

Values of the NDVI within 0.1ï0.24 correspond to the sites with shrubby and sparse tree 

vegetation. In this category, there are cenoses with a certain type of vegetation, as well as 

landscapes for which woody natural territorial complexes with weak density of tree tier or low 

forests are more typical. This zone is a transition zone from steppe and semidesert landscapes to 

foothill zone; in the mid-mountains there is a transition from mountain forest to mountain meadow 

vegetation. The area of such land was 30.2% in 1990, and ð 27% in 2016. 

Values of the NDVI within 0.32ï0.48 are quite widespread on the site of research and are 

typical for landscapes with shrub and sparse-tree character of vegetation. This type of landscape is 

located and confined mainly to the solar slopes, it is also found in extended sections of river valleys. 

Within this type of landscapes, one subtype of landscapes is distinguished: mid-mountains meadow, 

steppe, meadow-steppe type. The area of such land was 20.5% in 1990, and ð 21.8% in 2016. 

Values of the NDVI within 0.49ï0.69 correspond to the sites on which a dense vegetation 

cover is formed (herbaceous or shrub natural-territorial complexes). This category of index includes 

natural territorial complexes related to both high-mountain meadow (subalpine) landscapes and to 

mountain temperate humid landscapes. In the highlands it is mainly a thicket. The area of such land 

was 10.4% in 1990, and ð 14.01% in 2016. 

Values of the NDVI higher than 0.7 correspond to different degrees of tree density. A single-

valued relationship between the NDVI and the woody character of vegetation is noted at its values 

higher than 0.85. The index in the range 0.80ï0.85, in accordance with the index gradation (Table) 

corresponds to closed (dense) tree vegetation. The area of such land is 5.5%. 

 

Conclusion 

Based on data analysis, it could be concluded that for woody and shrubby vegetation, the 

main features of the assessment of soil protection capacity are: the closeness (density) of tree 

crowns and shrub belt and the state of the forest floor and topsoil cover. Vegetation is of meadow-

steppe type, with large amount of herbs and shrubs, in places ð juniper, spruce, apple, individual 

walnut trees. Practically intact vegetative community with good soil protection ability is observed in 

this area. The highest percentages of projective cover are characteristic for high turf. High- and 

medium-resistant species are found in the grassland. Communities of this category do not need 

special measures for restoration (except in insignificantly insolated eroded slopes). Rational use is 

all they require. From what has been said above, it follows that soils distributed on shadow slopes, 

with the exception of eroded differences, always have a powerful fine-grained cover, which does 

not contribute to the formation of surface runoff. Therefore, these sites are the best lands in 

mountainous areas. 

There are plant communities with insignificant signs of disturbance, such as: a reduction in 

the percentage of turf cover (with a sufficiently high projective coverage) and the sites with weakly 

erosion-resistant species. Weak manifestation of erosion processes is observed (with the exception 

of eroded insolated slopes). These lands require partial surface improvement with regulation of use. 

Vegetation of this category requires partial reforestation measures aimed at increasing the closeness 

of crowns and the restoration of wood floor, as well as favorable conditions for the natural renewal 

of wood vegetation. Naturally, all plant communities need protection, continuous reforestation 

measures and facilitation in natural renewal. 
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STUDY OF THE DEVELOPMENT PROSPECTS OF THE EXISTING EROSION 

PROCESS IN THE WIDESPREAD MOUNTAIN-BROWN SOILS OF GEDEBEY REGION 

IN THE CONDITIONS OF GEOGRAPHICAL RELIEF 
 

ÉMustafaev Z., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS,  

Baku, Azerbaijan, zakirakademik@mail.ru  
 

ʀɿʋʏɽʅʀɽ ʇɽʈʉʇɽʂʊʀɺ ʈɸɿɺʀʊʀʗ ʉʋʑɽʉʊɺʋʖʑɽɻʆ ʕʈʆɿʀʆʅʅʆɻʆ 

ʇʈʆʎɽʉʉɸ ʅɸ ʐʀʈʆʂʆ ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʓʍ ɻʆʈʅʆ-ɹʋʈʓʍ ʇʆʏɺɸʍ 

ɻɽɼɽɹɽʁʉʂʆɻʆ ʈɸʁʆʅɸ ʉ ʋʏɽʊʆʄ ʈɽʃʔɽʌɸ 
 

Éʄʫʩʪʘʬʘʝʚ ɿ. ʍ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, zakirakademik@mail.ru  

 

Abstract. Complex natural-geographic and agroclimatic conditions regions of Azerbaijan, 

long and anthropogenic effects on the natural objects have led to the emergence and widespread 

erosion. currently, 43.3% of the land Republic affected by erosion. In the Republic developed all 

kinds of erosion, particularly irrigation water and wind. At the present stage of development of 

agriculture, widely implemented land reform. Ubiquitous privatized land, where at this point 

erosion control is a precondition for improving soil fertility, crop yields, requiring reference to 

global studies improve their fertility.  
 

ɸʥʥʦʪʘʮʠʷ. ʉʣʦʞʥʳʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʜʣʠʪʝʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʚʝʣʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʡ ʵʨʦʟʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 43,3% ʟʝʤʝʣʴ ʟʘʪʨʦʥʫʪʳ 

ʵʨʦʟʠʝʡ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʨʘʟʚʠʪʳ ʚʩʝ ʚʠʜʳ ʵʨʦʟʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʨʦʩʠʪʝʣʴʥʘʷ ʚʦʜʥʘʷ ʠ 

ʚʝʪʨʦʚʘʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʰʠʨʦʢʦ ʧʨʦʚʦʜʠʪʩʷ ʟʝʤʝʣʴʥʘʷ 

ʨʝʬʦʨʤʘ. ʇʦʚʩʝʤʝʩʪʥʦ ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ, ʛʜʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʨʴʙʘ ʩ ʵʨʦʟʠʝʡ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣɹʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʩʳʣʢʠ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʣʫʯʰʘʝʪ ʠʭ 

ʧʣʦʜʦʨʦʜʠʝ. 
 

Keywords: depth, topography, slope basis, terraces, erosion. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʫʙʠʥʘ, ʨʝʣʴʝʬ, ʦʩʥʦʚʘʥʠʝ ʦʪʢʦʩʘ, ʪʝʨʨʘʩʳ, ʵʨʦʟʠʷ. 

 

Introduction 

The main task facing the national ecologists and soil scientists of Azerbaijan is to study and 

evaluate the arable lands formed in the country on a scientific basis, to teach the next generation the 

methods and techniques of their effective use. At the beginning of the 21st century, the world's 

leading countries and organizations have held various forums and achieved positive results in order 

to protect their lands. At the III International Congress of the European Society for the Protection of 

Lands in Spain in 2010, the land was considered as a component of the environment, and attention 

was paid to the seriousness of land protection. Shortly afterward, at the XVII Congress of the 

International Society of Soil Scientists in Thailand in 2012, a special scientific symposium was 

dedicated to the problem of ñsoil degradation in the face of the realities of the XXI centuryò. In the 

spring of 2014, the International Environmental Forum ñLetôs Protect the Planet Earthò in 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 43 

 

St. Petersburg, Russia, discussed issues related to the ecological balance of the environment and its 

impact on soil biota. Cultivation of agricultural crops in all mountainous countries of the world, 

including Azerbaijan, is carried out in unfavorable areas with difficult terrain. It should be noted 

that about 60% of the country's territory consists of mountains and foothills. The impact and form 

of erosion on the ecological parameters of soils formed under the influence of different climatic 

types, air masses, as well as local natural-geographical conditions in areas where the composition of 

different relief elements is predominant is complex. As a result of anthropogenic and natural 

impacts on the soil each year, the risk of erosion increases, leading to a decrease in soil fertility and 

productivity. As a result of wind erosion, the absorption of finely dispersed particles in the topsoil 

leads to the destruction of the productive layer and, ultimately, to the weakening of the biological 

activity of the soil. The fact that the area of arable land in our country is declining day by day and 

leaving the economic turnover is one of the main issues that will lead to the growth of food 

problems and food shortages in the future. Thus, in order to meet the food needs of every citizen in 

our country, 0.18ï0.20 hectares of arable land is needed. According to the Decree of the President 

of the Republic of Azerbaijan No. 3004 dated August 25, 2008, the ñState Program on the reliable 

food supply of the population in the Republic of Azerbaijan for 2008ï2015ò was developed for the 

comprehensive development of agriculture. The issues arising from the provisions of this program 

include increasing the efficiency of land and water use. The program also envisages the 

identification and mapping of eroded, saline, and other degraded lands, the development of 

proposals for the restoration of their fertility, and their efficient use. There is no doubt that if the 

issues envisaged in the state program are resolved, the problem of increasing productivity, meeting 

the population's demand for grain, fruits, and vegetables, creating a solid fodder base for livestock 

development, and protecting the land cover will lead to economic growth. In Azerbaijan occupy 

large areas of summer pastures, forest, near-village pastures, where vegetation performs a huge role 

in protecting slopes from flushing and washout. Meanwhile on the summer pastures, forests and 

pastures to settlements pastures for under the influence of anthropogenic factors widespread 

erosion [1ï11]. 

Work to combat erosion and mudflows in mountainous areas is of great economic importance. 

Erosion control should focus on the prevention and elimination of causes because it is easier to 

prevent erosion than to deal with its consequences. 

Measures to combat soil erosion should be integrated, mixed organizational-economic, 

agrotechnical, reclamation, hydraulic techniques as well as techniques to improve the fertility of 

eroded soils. 

The purpose of the research: In the 70s of the last century, researchers-scientists studied the 

area of erosion in the Gadabay region, compiled a soil-erosion map, developed various measures to 

combat erosion. Taking this into account, in 2014ï2016 we used GIS technology to study the 

impact of erosion on the environment in both visual and stationary conditions in the fields of 

sowing and grazing in the areas of mountain black and mountain-brown soils in the northern part of 

the Gadabay region of the Lesser Caucasus. We considered it expedient to study the theoretical-

practical, scientific bases. 

 

Object and Method research 

Methodology of the research: Comparative geographical methods proposed by 

K. A. Alakbarov and Sh. G. Hasanov were used in the research. The agrochemical and agrophysical 

properties of mountain-black and mountain-brown soils existing in the study area were studied by 

the following methods: 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 44 

 

a. According to the samples taken on genetic layers of granulometric composition, 

hygroscopic moisture, acidity, the structure of soil; 

b. Soil field moisture was studied in 3 repetitions on the basis of soil samples taken at a depth 

of 0-50 cm (0ï25 cm; 25ï50 cm) and 0ï100 cm (0ï25 cm; 25ï50 cm; 50ï100 cm); 

c. The water permeability of the soil was studied in 3 repetitions with a specially prepared 

iron cylinder (h = 12 cm; d = 15 cm); 

d. Determination of humus in soil solution by Tyurin-Konovalov method; 

e. Determination of absorbed bases in the soil ð by Ivanovôs method; 

f. Soil acidity (pH) ð potentiometric method; 

g. Determination of hygroscopic moisture in the soil by thermal method; 

h. Determination of structural and aggregate composition in the soil ð by the method of 

N. I. Savvinov; 

l. Determination of granulometric composition in the soil ð according to the scale proposed 

by R. H. Mammadov; 

r. Determination of mobile phosphorus in soil by Mesheryakov method; 

m. Determination of total nitrogen in the soil ð Hedroyts method; 

n. By carbonate-Schebler method.  

The depth of local bases of erosion. One of the most important factors contributing to the 

intensity of display of erosion processes is the depth of local bases of erosion that is celebrated in 

his writings, S. S. Sobolev (1948). 

Describing the role of a relief of the erosion processes in the S. S. Sobolev (1948) wrote: ñThe 

terrain is the knell of erosion processes and at the same time itself changes under the influence of 

these processesò. S. S. Sobolev (1948) indicates that under the same conditions with increasing 

depths of local bases of erosion in 4 times the rate of runoff increases in 2 times, and its destructive 

power about 4 times [6]. The deeper local bases of erosion, the harder the surface water flows 

collapses, a flowing watershed in ravines and rivers. This is due to the fact that the depth of local 

bases of erosion is mainly determined by the rate of runoff, which contributes to leachate may 

runoff and erosion of soils [12ï13]. 

 

Analysis of studies 

Mapping the depths of local bases of erosion for the South-Eastern part of the Lesser 

Caucasus, us on a topographic basis, was composed of the same map at a scale of 1:50000. As local 

bases of erosion River were taken: Kuruchay, Kozluchay, Chaylag, Kendelenchay, Kichik Akara, 

with their streams, valleys, and gullies, as well as the scale was adopted as follows: 50; 50ï100; 

100ï150; 150ï200; 200ï250; 250ï300; 300ï400; 400ï500; more than 500 meters [2, 5]. 

 

Research progress and analysis of results: 

The compiled map shows that in the southeastern part of the minor Caucasus depth of erosion 

varies from 50 to 500 m, and sometimes more. Area of plots with a depth of 50 m erosion of 3677.5 

hectares or 5.20%, 50ï200 m ð 27702.5 ha or 39.19%, 200ï400 m ð 27564.5 ha or 39.00%, and 

over 400 m ð 11742.5 ha or 16.61% of the total land area (Table 1). 

Studies have shown that where there is a depth of local bases, erosion occurs more 

intensively. As noted by S. S. Sobolev (1948) ñthe deeper local bases erosion, i. e. the higher is the 

watershed above the River, there are more destructive streams flowing from these watersheds in 

ravines and riversò [1, 6]. Weighted average depth of local bases erosion research facility is 240 m, 

i.e. the territory itself is potentially erosion-hazardous [7]. 
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Table 1. 

THE DISTRIBUTION AREA IN DEPTH LOCAL BASES OF EROSION 
 

No. Area highlights Group of 

gradations, m 

Area groups 

in ha in% in ha In % 

1 3677.5 5.20 0ï50 3677.5 5.20 

2 8362.5 11.83 
   

3 8980.0 12.70 50ï200 27702.5 39.19 

4 10360.0 14.66 
   

5 9702.5 13.73 
   

6 8494.5 12.02 200ï400 27564.5 39.00 

7 9367.5 13.25 
   

8 7440.0 10.52 400 11742.5 16.61 

9 4302.5 6.09 
   

 
70687.0 100 

 
70687.0 100 

 

The inclination of the surface: An important factor influencing the manifestation and the 

development of erosion processes is the slope of the surface.  

S. A. Sobolev (1948) noted that water erosion causes soil increases as the steepness of the 

slopes, and at the same time reducing the incline from 0 to 11 40 symptom quantity of the soil 

decreases from 36 m3/ha up to 5 m3/ha [6].  

K. A. Alekperov and A. B. Agayev (1965) indicate that the fall with a slope of 80Á quantity of 

soil is 65 m3/ha, while the slope of 150 it reaches 183 m3/ha [1, 4]. 

According to B. H. Aliyev (1996), with a slope of 100 flush the soil with 1 ha was 220ï240 

t/ha, while the slope 170 achieves 320ï410 t/ha. In view of the foregoing, we deemed it appropriate 

to make a topographic map based on the slope surface of the South-Eastern part of the Lesser 

Caucasus Mountains in the 1:50000 scale. If this had been taken following graduation grade: 30; 3ï

5; 5ï7; 7ï10; 10ï15; 15ï20; 20ï25; 25ï30; 30ï45 and over 450 (Table 2). 

 

Table 2. 

DISTRIBUTION OF SLOPE SURFACE 
 

NO. Inclination in 

degrees 

Area highlights Group 

graduation, 

degrees 

Area groups 

in ha In % in ha in % 

1 0ï3 2412.5 3.41 0ï5 6565.0 9.28 

2 3ï5 4152.5 5.87 
   

3 5ï7 5180.0 7.32 
   

4 7ï10 3907.5 5.53 5ï15 17227.5 24.37 

5 10ï15 8140.0 11.52 
   

6 15ï20 12415.0 17.56 
   

7 20ï25 11942.5 16.90 15ï30 36457.5 51.58 

8 25ï30 12100.0 17.12 
   

9 30ï45 7835.0 11.09 
   

10 > 45 2602.0 3.68 > 30 10437.5 14.77  
Total: 70687.0 100 

 
70687.0 100 

 

In doing so, it turned out that the investigated area slope ranges from 0 to 3450, and 

sometimes more. A large variety of steepness of slopes affects the intensity of erosion processes. 
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Calculations show that slopes slope less than 50where erosive processes manifested very 

little, occupy only 6565.0 hectares or 9.29% of total land area. 

Slopes slope from 5 to 150 makeup 17227.5 hectares or 24.37% of the whole territory and are 

erosion-hazardous slopes from 15ï300 makeup quite a large area of 36457.5 hectares or 51.58% 

and low mountainous, mountain, and Alpine areas. Here erosion processes are evident everywhere. 

Slopes' steepness of the 300 constitute 10437.0 hectares or 14.77% of the total area and are 

found in mountain and highland areas. Such sites are considered the most susceptible soils because 

erozionnoopasnymi erosion greatly, and there are also exits of rocks and rock outcrops. 

The weighted average slope surface is 200, which in turn already defines the threat of 

intensive development of erosion [8, 14]. 
 

The role of exposure in the development of erosion 

In the manifestation and intensity of the erosive process is more important w 1st role-plays 

Exposition. Observations show that the mountain-meadow, mountain forest, and mountain-farming 

territory areas, slopes of South, Southeast, and Southwest exposure most heavily affected by 

erosion. 

In mountain areas have significant agroclimatic differences due to difficult terrain.  

The southern slopes are known to have the biggest and annual amplitude of temperature, 

accelerating the process of weathering soils and weakening their resistance to erosion. Especially in 

summer, when the southern slopes are heavily [3ï4]. 

As a result of the combined effect of all these factors, erosive processes develop very 

intensively, the soil becomes shallow, skeletal, and the plant loses its desirable stronger than on the 

northern slopes, causing in turn even more intensive development of surface runoff and soil 

flushing. And this is due to the fact that in mountainous snow accumulation, snowmelt, the degree 

of soil moisture, density of standing vegetation, etc. depends on the exposure. 

According to B. H. Aliyev and Z. H. Aliyev (1996), flush the soil with 1 hectares on the flank 

of  the  Northern exposure was 75.6 m3, and on the slope of the southern exposure 134.6 m3. In 

view of the above, the US has been formulated on the basis of the topographical map of the 

exposition in the scale 1:50000, emitting the following exposures: North; North East; North West; 

East; South; South East; South-Western and Western [1ï2]. 

As can be seen from table 3 data slopes North Exposition 5410.0 hectares or 7.65% of the 

total land area, while the North group is 30440.0 hectares or 43.05%. It should be noted that the 

erosion processes on these groups developed on those sites where work is carried out Forest 

reclamation violated overgrazing to settlements pastures for summer pastures and pastures, as well 

as not executed agrotechnical measures in an agricultural zone. The relatively large area occupied 

by slopes of South, Southeast, and Southwest exposure [15ï16]. 

Southern Exposure slopes area is 5445.0 hectares, or 7.70%, while the Southern Group 

occupies 34362.0 ha or 48.65% of total land area. On these slopes in connection with great dryness 

and underdevelopment of vegetation soils heavily affected by leachate may runoff. 

A small area occupied by the eastern slopes Exposition 2570.0 hectares or 3.63%  of the total 

area and, mainly, flush the soil in these areas is evident in the weak and moderate. Western slopes 

Exposition 3315.0 hectares or 4.68% of the total area [3]. Here flush soils developed to a weak 

degree. 

Result 

In the formation and development of the erosion process the depth of erosion territorial: 0ï50 

mm, 50ï100 mm, 100ï150 mm, 150ï200 mm, 200ï250 mm, 250ï300 mm, 300ï400 mm, 400ï500 

mm and 500 mm, > Along with geological and geomorphological structure depth of erosion 
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territorial sole, the inclination of the surface area also makes a great impact on the erosion process 

the surface inclination of the area plays an important role in the formation and development of 

erosion process. 0ï30; 3ï50; 5ï70; 7ï10, 10ï15, 15ï20, 20ï25, 25ï30, 30ï45, > 450. Similarly, by 

the increase of inclination of slopes the intensity of formation and development of erosion processes 

like rises in the formation process, the ground the slopes have a great influence on the formation 

process of erosion and intensity. Research Conducted showed that in comparison with north, north-

west slopes, the south, south-west, and south-east slopes are more exposed to erosion [17]. 
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Abstract. This article is investigated the calculation of the natural soil productivity of 

agricultural land plots in the current conditions of limited water supply in the Republic of 

Uzbekistan, which is considered one of the developing countries of Central Asia, i. e., it studies 

both theoretical and methodological aspects of determining the soil assessment and issues of 

economic land assessment based on it. That is why the rational and efficient use of irrigation water 

in todayôs restricted distribution is one of the most important issues for any economy, and it is 

important to consider the evaluation of soils and economic evaluation of irrigated land, a land 

assessment, the positive solution of a number of economic issues. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ, ʪ. ʝ. ʠʩʩʣʝʜʫʶʪʩʷ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʯʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʚʦʧʨʦʩʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ ʥʘ ʝʝ ʦʩʥʦʚʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʦʜoʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʜʣʷ ʣʶʙʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʠ ʢʨʘʡʥʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʧʦʯʚʝʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʨʠ ʧʨʠʥʷʪʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʨʷʜʫ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

 

Keywords: agricultural land, economic productivity, gross income, irrigated land, limited 

water distribution, mechanical composition of soil. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʚʘʣʦʚʦʡ ʜʦʭʦʜ, ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʦʯʚʳ. 
 

Introduction 

In the current chain of economic reforms in the system of agricultural land use and in the 

condition of creating market economy in the Republic of Uzbekistan, it is necessary to determine 

the production potential of soils scattered in agricultural fields, namely to conduct objective 

assessment of land and to determine the normative value of land. It is important to use it in solving 

problems. The distribution of water to irrigated areas in the country requires a special approach to 

the assessment of the production capacity of these lands, because in the case of limited water 

distribution all irrigation systems in the area should be full, and the fields should be economically 

efficient, technologies should be available. However, till today, most irrigation systems in the 

countryôs regions do not meet these requirements. This, in turn, contributes to the lack of irrigation 

water in the fields in the prescribed amount and, consequently, reduces the natural production 

capacity of the soils, that is, their natural fertility. Therefore, in the context of limited water 

distribution, a scientifically sound solution to this problem has a positive effect on the results of soil 

bonitation, i.e. the production capacity of the soils, which allows for a more objective assessment of 

the economic (normative) value of irrigated land. 

Farmers, who have become major agricultural producers in recent years, improve the 

economic efficiency and productivity of their land, improve the fertility of their land, the efficient 

use of available material and technical resources, labor and financial resources, and, above all, these 

improvements depend on better irrigation water use. The latter factor is of particular importance, as 

the agriculture of the country has moved to a limited water distribution in recent years, which also 

requires efficient use of this resource. On the other hand, inadequate water supply to irrigated land 

for plants growth and high yields contributes to their productivity and limited production capacity 

of irrigated lands [7, 16]. That is why it is important to take into account these conditions when 

determining the normative value of farm land. 

In todayôs limited water distribution, many parts of Uzbekistan are already using advanced 

water-saving techniques and technologies for solving problems. Such as sprinkler irrigation, drip 

irrigation, surface irrigation, surface irrigation, furrow irrigation, etc. Irrigation and drainage 

systems play an extremely important role in all Central Asian countries people. But the condition of 

these two systems has deteriorated over the past decades. Different types of irrigation systems are 

used in almost all regions of Uzbekistan to address water shortages. Today farmers are efficiently 

using furrow irrigation systems in Fergana valley [21]. For many years the main agricultural crop 

has been cotton, and over the past four years, cotton fields have been declining in the country. 

Cotton requires much more water than other agricultural products. As a consequence of this, the 

quality of fertile soils had dramatically dropped, and then salinity of lands had significantly 

increased at that time. From year to year, with the decline in soil fertility, farm incomes also 

declined automatically. Understanding crop selection and spatial distribution are the key elements 

for every farmer under the condition of limited water supply environment of Uzbekistan [22].  
 

Materials and methods 

The research shows that according to the official data of the State Committee 

Davergeodezkadastr which is only responsible for conducting state land policy, in due January 1, 

2018, the total number of farms in the country is 153385, including 50651 in cotton and 7914 in 

wheat growing, 8915 in cattle breeding, 48159 in horticulture, 13441 in viticulture, 6772 in 
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vegetable growing, 3372 in beetles and 14162 in other areas [9]. Their total area is 6839.4 thousand 

hectares, including 3400.9 thousand hectares of planting land, 290.2 thousand hectares perennial 

plantations, 32.7 thousand hectares arable land, 2522.9 hectares pastures and hayfields. unused land 

is 952.7 thousand hectares [9]. Most of these areas (68.9%) are irrigated lands. The degree of their 

use is inseparably linked with the natural fertility of soils in these areas. Soil science has shown that 

the most important feature of the soil is its fertility [5, 6, 12, 15, 20]. The fertility of each soil is 

directly related to the process of its formation, and its fertility changes constantly during the 

development of the soil. Its change is more rapid, especially under the influence of human activities. 

The regional peculiarities of soil-climatic, geomorphological and hydrogeological conditions 

of the republic, in particular, the fertility of soils, in many respects are connected with human 

activity and natural factors [19, 27, 28, 29]. Therefore, secondary salinization is observed in areas 

where groundwater flow is limited, and water erosion is occurring on the slopes. These processes 

undoubtedly have a significant negative impact on soil fertility. Along with the above, non-

observance of norms and timing of irrigation in accordance with the soil-climatic conditions of the 

area, especially the requirements of the plant, can also lead to a decrease in soil fertility [2, 3, 13, 

14, 23, 24]. A number of soil scientists [2, 4, 5, 8, 10, 11, 18] believe that the irrigated soils in the 

republic are less humus by nature. Nevertheless, it plays an important role in soil fertility. Irrigation 

water plays a special role in the free cultivation of humus and nutrients in soil. Therefore, timely 

irrigation of crops during the growing season increases soil fertility and facilitates the absorption of 

mineral and organic fertilizers into the soil. It should be noted that in the conditions of irrigated 

farming the quality of soils varies constantly. As a result of human activities, there is an increase in 

the productivity and quality of land due to the improvement of the soil-reclamation condition of 

lands. It is also important that the fields are supplied with irrigation water. On the other hand, the 

demand for irrigation water for crops sown in the fields must also be considered. 

For example, cotton crop during the growing season requires 4,000ï6,000 m3 of water per 

hectare, 3000ï4000 m3 of corn and 6,000ï8000 m3 of water per hectare, depending on the soil and 

variety of plants. The water consumption of crops is also closely linked to the fertility of soils in the 

area. Consequently, the provision of these agricultural crops with irrigation water at their level is 

one of the important factors of high yields. This has been confirmed by a number of soil scientists 

and practitioners [3ï5]. In particular, agronomic soils, water, air and heat regimes, microbiological 

activity of the soil vary greatly under the influence of irrigation water, with significant positive 

changes in the microclimate conditions of the irrigated area [4ï5, 8]. With the irrigation water, 

fuzzy particles enter the soil, resulting in their accumulation in certain areas, and consequently a 

fertile layer is formed. Water is a highly soluble fluid that allows the nutrients in mineral and 

organic fertilizers to be fully absorbed into the soil and improves the nutritional profile of plants [2]. 

As a result of maintaining a favorable weather regime through irrigation, microbiological processes 

in the soil, ammonification and nitrification, and the development of free-living nitrogen-bearing 

bacteria, are significantly improved. As a result of irrigation, the process of plant growth is 

intensified, there is a strong root system in plants, which allows the soil to be enriched with plant 

residues and organic matter [2, 5, 8]. 

The above studies suggest that the moderate use of irrigation water improves soil fertility and 

improves its quality. This will certainly increase the production capacity of these irrigated lands and 

increase their normative value. However, in todayôs limited water distribution, it is difficult to 

achieve this result on all irrigated areas, as it can be seen only in areas where main and local 

irrigation networks are built in modern type, where the maximum amount of water is reached. It 

should be noted that today in irrigated regions of the republic there are not so many regions with 
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such conditions. Most of the irrigation systems in the areas that have been irrigated since ancient 

times are ground-based, that is, 36.0ï38.0% of the ground water is discharged from the depths of 

the river until it reaches the field. According to the Suvloyiha Institute, there are 32,200 km of 

canals in the country. 28.0% of the main canals and 36.0% of the 86.8 thousand km of the local 

irrigation canals need to be repaired and to be concreted [17, 27]. 

Consequently, part of the crop area does not have enough irrigation water to meet the 

standards. This, of course, will have a negative impact on the soils and production capacity and the 

economic value of the irrigated lands in these areas. Taking this into consideration, today, it is 

advisable to add one more corrective coefficient on irrigation water supply to the existing correction 

coefficients in the existing methodology of comparative assessment of the productivity of irrigated 

soils. As it is known, soil valuation is a comparative assessment of the natural fertility of soils, that 

is, natural production opportunities. This method of valuation, namely the method of calculating the 

soil valuation, was developed for the irrigated soils of the Republic of Uzbekistan, created in the 

middle of the 20th century, and subsequently improved significantly. 

Today, the evaluation of irrigated soils is carried out using this improved methodology. First 

of all, a 100-point appraisal scale is used. Appraisal scale of irrigated soils in Uzbekistan is based on 

long-term soil researches, agrochemical and agricultural observations. The genesis of their origin 

for all soils, the period of irrigation and culturalization were taken into account as a general 

assessment framework on the evaluation scale. This basic scale of assessment was developed and 

put into practice in the optimal conditions, that is, salinity and non-erosive mechanical composition, 

based on the quality of the soil well drained. According to this method, the bonit score from the 

basic assessment scale is based on thermal resources of certain soil areas, as well as a number of 

diagnostic signs of specific soils, including mechanical composition of soil, salinity, soil drainage, 

soil washout, gypsum depth, groundwater depth. and correction coefficients for site rock 

hardness [1]. 

They are developed on the basis of soil studies under special laboratory conditions and are 

considered in the process of soil evaluation. Consequently, the bonit score of each particular soil is 

calculated by multiplying the correction coefficients by the soil characteristics of the bonitet points 

derived from the evaluation scale. That is:  
 

Bt = Bsh*K1*K2*K3*é*Kn (1) 
 

The main difference between the economic valuation of agricultural land and the value of soil 

valuation is that bonitirovann mainly examines the state of soils, not taking into account the 

economic conditions of agricultural production. In economic evaluation, land is regarded as the 

main production tool of agriculture. At the same time, the quality of land plots in terms of economic 

productivity at the level of agricultural intensity achieved during this period will be highlighted. It is 

calculated by taking into account natural and economic conditions of production, location of land 

plots, labor and material costs of agricultural production. Economic valuation of lands has always 

been one of the most difficult problems of the appraisal system, as the use of land in different 

sectors of the economy requires different approaches to their evaluation. In addition, the current 

market economy in Uzbekistan calls for a more cost-effective assessment of land, such as other 

production facilities. The study of existing scientific and practical developments shows that to date, 

a number of methodologies for economic evaluation of agricultural land have been developed and 

implemented in Uzbekistan. In particular, in the 70s of the last century, a temporary alliance method 

[21, 26] was developed in the framework of the former Soviet Union. According to this 

methodology, the evaluation of agricultural land in the irrigated regions of Uzbekistan was carried 
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out, and the results were put into practice. 

According to the methodology, according to the purposes and requirements, the economic 

evaluation of lands is divided into general and private. Private assessment is designed to determine 

the effectiveness of cultivation of a particular crop under different soil conditions, and a general 

assessment is to identify indicators of agricultural land use efficiency at the current level. However, 

in the 1990s, Uzbekistanôs transition to a market economy, in particular the change of land use 

patterns, the transition to multifunctional farming, the need to establish and diversify farmland on 

agricultural land, and the transfer of land use on a paid basis causes the need to develop a new 

methodology. Based on the research, this methodology has been developed, namely, ñInterim 

method of determining the qualitative, economic and cost value of agricultural land in the Republic 

of Uzbekistanò [22, 25]. This method is today known as the method of determining the normative 

value of agricultural land. 

According to this methodology, the normative value of agricultural land is calculated using 

the average bonit score of soils, normative net income, rate of profit, intensity of economic and 

agricultural production, location adjustment and special adjustment coefficients based on local 

conditions. Specifically, normative net income (NIn) is defined as: 
 

ὔὍ  
ὋὈὖzὖ

ρππ
 

(2) 

 

where, GDP per 1 - standard gross product per irrigated land, thus. 

Pn is the rate of return for lands with different productivity (using specially developed norms). 

Normative value of 1 hectare of irrigated land is determined using the following equation: 
 

ὄ
ὔὍz ὑ

ὖ
ρzππ 

(3) 

 

where P is the percentage of bank loan capital (accepted at 5.0% in Uzbekistan), 

K ð Corrective coefficient on intensity of economic and agricultural production (specially 

developed for regions and districts of the republic). 

Even in determining the normative value of farm land based on this methodology, we 

recommend that the adjustment factor will be adjusted to the local level of irrigation water supply in 

the adjusted local conditions. 
 

Results and Discussion 

However, the proposed correction of irrigation water supply coefficients is one of the factors 

that does not allow solving the problem positively. The fact is that soil boundaries do not 

correspond to the boundaries of land plots or fields of farms, because the soil boundaries are formed 

due to the natural processes taking place in the area, and the land boundaries are artificial 

boundaries. 

Usually, the borders of farm fields are irrigation canals, road networks, collector-gardens. 

Therefore, the level of irrigation water available to each field depends on the availability of 

irrigation networks and canals that allow irrigation water to be supplied to the field. Hence, the 

adjustment coefficients for irrigation water input can only be entered after the average soil bonit 

score for each crop area is calculated, that is, the average bonit score for each field is determined by 

this equation [1]: 

ὄ
ὄ ὖz ὄ ὖz ὄ ὖz Ễ ὄ ὖz

ὖ ὖ ὖ Ễ ὖ
 

(4) 
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where: B1, B2, ...... Bonit score of the soils dispersed in BP 

P1, P2 P3, é Pn- area occupied by soils, ha 

Then, using the correction coefficients adopted to provide field irrigation water, we can 

calculate the average bonit of soils scattered in the field, namely: 
 

ὄ ὄ ὑz (5) 
 

where ð Kc is an adjustment to the level of irrigation water fields. It is recommended that 

these adjustments are as follows (Table). 

Table.  

RECOMMENDED CORRECTION COEFFICIENTS 
 

Level of water supply, percent ˗ Level of water supply, percent ˗ 

100.0 1.00 50.0 0.75 

90.0 0.95 40.0 0.70 

80.0 0.90 30.0 0.65 

70.0 0.85 20.0 0.60 

60.0 0.80 10.0 0.55 

 

In order to apply these coefficients, the average bonitet points for each farm field and total 

farm land are then calculated based on the level of irrigation water available for this farm, and the 

actual production potential of the farmland. Then we think that it is expedient to calculate the 

normative value of irrigated arable land according to the current methodology based on the latest 

soil valuation data. In particular, Rakhim-Ata in the Rovatak district of the Urtachirchik district of 

the Tashkent region of the Republic of Uzbekistan was 78 points, without taking into account the 

fact that the soils distributed on the territory of the farm were provided with irrigation water. The 

actual natural fertility of soils in this farm can be considered to be quite high. However, this 

conclusion can make the farm more difficult, as irrigation water for most of the farmland over the 

next 3 years is on average 92%. Taking into account the average bonitet of economic soils, this 

indicator is now 74 points. Determining the normative value of farm land using this bonitet score is 

about 0.8 million soum more than in the previous year. It is this index that allows to determine the 

real potential of farm land. 
 

Conclusion 

Thus, it can be concluded from the above studies that the proposed methodology of 

determining the natural fertility or natural production capacity of irrigated soils allows for a more 

accurate calculation of the normative value of irrigated land in todayôs limited water distribution. 

This, in turn, will allow farmers to effectively organize their land use and sustainable use of 

irrigated agricultural land.  
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EFFECT OF THE CROPS DENSITY AND INORGANIC FERTILIZERS 

ON THE COTTON CROP YIELD IN SUMMER PLANTING 

 

ÉAslanov Q., Dr. habil., Azerbaijan State Agrarian University, Ganja, Azerbaijan 

ÉQuliyeva N., Azerbaijan Research Institute of Protection of Plant and Industrial Crops, 

 Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʥʘʫʯʥʦʛʦ ʨʝʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʟʚʠʪʠʶ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ɻʷʥʜʞʘ ð ʦʨʦʰʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ, 

ʢʦʪʦʨʘʷ h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʦʟʜʝʣʳʚʘʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʟʝʨʥʦʚʳʭ, ʙʘʭʯʝʚʳʭ, ʦʚʦʱʥʳʭ 

ʢʫʣʴʪʫʨ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʭʣʦʧʯʘʪʥʠʢʘ. ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ, 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ. 

 

Abstract. The article discusses the issues of scientific solution of the State Program for the 

development of cotton growing in the Republic of Azerbaijan. Ganja-Gazakh zone has been 

irrigated for a long time and is widely used both in the cultivation of cotton and grain, melons and 

vegetables. The results of the influence of organic and mineral fertilizers on the plant density of 

cotton after barley harvest are analyzed. The optimal doses of fertilizers for obtaining a high, high-

quality and sustainable yield of raw cotton have been determined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ.  

 

Keywords: cotton, gray-brown soils, organic fertilizers, mineral fertilizers, doses of fertilizers. 

 

ɺʚʝʜʝʥʠʝ 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʛ-ʥʘ ʀ. ɻ. ɸʣʠʝʚʘ ʦʪ 13 ʠʶʣʷ 2017 ʛ. 

ʫʪʚʝʨʞʜʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʨʘʟʚʠʪʠʶ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʥʘ 2017ï2022 ʛʦʜʳ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʧʦʜʜʝʨʞʢʠ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʠ ʨʝʰʝʥʠʶ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ ʚ ʵʪʦʡ ʩʬʝʨʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ð ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʢ 2022 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ 

ʜʦʩʪʠʯʴ 500 000 ʪ (https://ru.president.az/articles/24630). 

ʍʣʦʧʢʦʚʦʜʩʪʚʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʚ ʩʪʨʘʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ 

ʟʘʥʷʪʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʫʢʨʝʧʣʝʥʠʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ̫ʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɺʦʣʦʢʥʦ, ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʭʣʦʧʢʘ, ʷʚʣʷʝʪʩʷ ʙʝʩʮʝʥʥʳʤ ʩʳʨʴʝʤ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 59 

 

ʜʣʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, 

ʪʘʢ ʢʘʢ ʚʩʝʛʜʘ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʇʦʩʪʦʷʥʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ʟʘʢʫʧʦʯʥʳʭ ʮʝʥ ʥʘ ʭʣʦʧʦʢ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʩ ʟʝʨʥʦʤ ʠ ʪʦʧʣʠʚʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʪ 

ʧʨʦʜʫʢʪ ʮʝʥʝʥ ʢʘʢ ʮʝʥʥʦʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʅʝʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ, ʚʦʜʳ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ [1]. 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʩʧʫʙʣʠʢʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʚʘ ʫʨʦʞʘʷ ʩ ʦʜʥʦʛʦ ʧʦʣʷ ʚ 

ʛʦʜ. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʝʟʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʦʚ, ʩʯʠʪʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʩʙʦʨʘ 

ʫʨʦʞʘʷ ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ʩ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʤʝʩʪʦ ʟʝʨʥʘ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʷʯʤʝʥʷ, 

ʦʙʳʯʥʦ ʚʳʨʘʱʠʚʘʝʪʩʷ ʢʫʢʫʨʫʟʫ ʥʘ ʢʦʨʤ, ʘ ʠʥʦʛʜʘ ʠ ʥʘ ʟʝʨʥʦ. ʇʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʷʯʤʝʥʷ 

ʙʳʚʘʣʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʭʣʦʧʦʢ ʚʳʩʘʞʠʚʘʣʠ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ [2]. 

ʍʣʦʧʯʘʪʥʠʢ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ 86 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʪʨʦʧʠʯʝʩʢʦʡ ʠ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ, ʜʦʭʦʜʷ ʜʦ 36Á ʁ. h. ʠ ʜʦ 45Á ʩ. ʜ. ʀʤ ʟʘʩʝʚʘʝʪʩʷ ʙʦʣʝ 40% ʤʠʨʦʚʳʭ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʧʦʜ ʧʨʷʜʠʣʴʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʕʢʦʥʦʤʠʢʘ ʠ ʛʝʦʧʦʣʠʪʠʢʘ ʨʷʜʘ 

ʛʦʩʫʜʘʨʩʪʚ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʚʦʟʜʝʣʳʚʘʥʠʝʤ, ʧʝʨʝʨʘʙʦʪʢʦʡ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʠ 

ʧʨʦʜʚʠʞʝʥʠʝʤ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʛʦ ʪʝʢʩʪʠʣʷ ʥʘ ʠʥʦʩʪʨʘʥʥʳʝ ʨʳʥʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʡ ʚʘʞʥʦʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʭʣʦʧʯʘʪʥʠʢ, ʠ 

ʚʦʟʨʦʞʜʝʥʠʝ ʝʛʦ ʥʘ ʶʛʝ ʈʦʩʩʠʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ XXI ʚ. ɸʩʪʨʘʭʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ ʧʦ ʩʚʦʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʯʪʦ, ʥʦʚʳʡ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ çɸʥʜʠʞʘʥ-36è 

ʧʨʠ ʨʝʞʠʤʝ ʦʨʦʰʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 65-65-60% ʦʪ ʇʇɺ ʚ ʧʦʜʢʦʨʤʢʝ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ N150P105K75 ʠ N250P175K125 ʢʛ/ʛʘ ʦʪ ʛʦʜʦʚʦʡ ʥʦʨʤʳ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʝ ʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʫʩʪʘ ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʥʥʝʛʦ ʚʳʩʦʢʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ [4]. 

ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʧʦʩʣʝ ʚʩʧʘʰʢʠ ʠ ʧʦʚʪʦʨʥʳʝ ʢʫʣʴʪʫʨʳ 

ʪʘʢʠʝ ʢʘʢ ʤʘʰʘ ʠ ʢʫʢʫʨʫʟʘ, ʠ ʦʧʨʝʜʝʣʝʥʥʦ ʚʣʠʷʥʠʠ ʜʦʟʳ ʧʦʜʢʦʨʤʢʠ ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦʩʣʝ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɼʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦʩʣʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʚʥʝʩʝʥʦ ʚ ʜʦʟʝ N200P140K100 ʢʛ/ʛʘ, ʧʦʩʣʝ ʢʫʢʫʨʫʟʳ N250P175K125 ʢʛ/ʛʘ ʠ ʧʦʩʣʝ ʤʘʰʠ N150P105K75 

ʢʛ/ʛʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʜʢʦʨʤʢʘ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʦʚ 

ʢʘʯʝʩʪʚʦ [5]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʫʨʦʞʘʷ 3,0ï3,5 ʪ/ʛʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʝʦʙʭʦʜʠʤʘ ʛʫʩʪʦʪʘ 

ʩʪʦʷʥʠʷ 140 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝ ʤʝʥʝʝ 5 ʰʪ. ʚʳʟʨʝʚʰʠʭ ʢʦʨʦʙʦʯʝʢ ʥʘ ʨʘʩʪʝʥʠʠ ʩ 

ʤʘʩʩʦʡ 1 ʢʦʨʦʙʦʯʢʠ ʦʪ 5,0 ʛ ʠ ʙʦʣʝʝ [6]. 

ʀʟʫʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʚʫʭ ʢʫʣʴʪʫʨ ʚ ʛʦʜ ʩ ʦʜʥʦʡ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʥʝʭʚʘʪʢʠ ʧʘʭʦʪʥʳʭ 

ʟʝʤʝʣʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ, ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʦʨʦʰʝʥʠʝ ʠ ʜʨ. 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʭʣʦʧʢʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʵʢʦʥʦʤʠʢʝ ʨʝʩʧʫʙʣʠʢʠ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦʙʳ 
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ʜʚʘʞʜʳ ʚ ʛʦʜ ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡ ʩ ʦʜʥʦʛʦ ʧʦʣʷ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʚʪʦʨʥʘʷ ʧʦʩʘʜʢʘ ʭʣʦʧʢʘ 

ʧʦʩʣʝ ʫʙʦʨʢʠ ʷʯʤʝʥʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʛʫʩʪʦʪʳ ʧʦʩʝʚʦʚ ʠ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʣʝʡ, ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʄʝʪʦʜʠʢʘ ʦʧʳʪʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018ï2020 ʛʛ. ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ɻʷʥʜʞʠʥʩʢʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ.  

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʨʙʦʥʘʪʥʘʷ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʘʷ, ʦʨʦʰʘʝʤʘʷ (ʢʘʰʪʘʥʦʚʘʷ), ʣʝʛʢʦ 

ʩʫʛʣʠʥʠʩʪʘʷ. ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʚ ʤʝʪʨʦʚʦʤ 

ʛʦʨʠʟʦʥʪʝ ʧʦ ʧʨʦʬʠʣʶ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʛʨʘʜʘʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʧʦʯʚʳ ʤʘʣʦ ʦʙʝʩʧʝʯʝʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ) ʚ ʩʣʦʝ 0ï30 

ʠ 60ï100 ʩʤ 2,13ï0,81%, ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ  ʠ ʬʦʩʬʦʨʘ (ʧʦ ʂ. ɽ. ɻʠʥʟʙʫʨʛʫ) ʠ  ʢʘʣʠʷ (ʧʦ ʉʤʠʪʫ) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ 0,15ï0,06%; 0,13ï0,06% ʠ 2,43ï1,55%, ʧʦʛʣʦʱʝʥʥʦʛʦ ʘʤʤʠʘʢʘ (ʧʦ 

ʂʦʥʝʚʫ) 18,8ï6,5 ʤʛ/ʢʛ, ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ (ʧʦ ɻʨʘʥʜʚʘʣʴ-ʃʷʞʫ) 10,3ï2,7 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ (ʧʦ ʄʘʯʠʛʠʥʫ) 16,3ï5,8 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʧʦ ʇʨʦʪʘʩʦʚʫ) 275,5ï105,5 ʤʛ/ʢʛ, ʨʅ 

ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 7,7ï8,3 (ʚ ʧʦʪʝʥʮʠʦʤʝʪʨʝ). ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʛʦʜʳ ʧʨʦʚʦʜʠʤʳʭ 

ʦʧʳʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ʜʦ 156,3ï217,2 ʤʤ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 15,2ï15,7 Áʉ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʭʣʦʧʯʘʪʥʠʢʘ çɻʷʥʜʞʘ-110è, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 

120 ʤ2, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ 166000 ʰʪʫʢ (60Ĭ10 ʩʤ); 111000 (60Ĭ15 ʩʤ) ʠ 83000 (60Ĭ20 ʩʤ) ʩ 

ʟʘʱʠʪʥʳʤʠ ʨʷʜʘʤʠ. ʂʘʞʜʳʡ ʛʦʜ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 3 ʜʝʢʘʜʝ ʤʘʨʪʘ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 25 ʨʘʩʪʝʥʠʷʤ ʧʦʚʪʦʨʥʦʩʪʴ 3-ʭ-

ʢʨʘʪʥʘʷ. ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʜʣʷ ʫʩʣʦʚʠʡ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ. ɽʞʝʛʦʜʥʦ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʚ 1 ʜʝʢʘʜʝ ʠʶʥʷ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 25 ʨʘʩʪʝʥʠʷʭ. ɽʞʝʛʦʜʥʦ ʚʥʦʩʠʣʠ 

ʥʘʚʦʟ 100%, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ 80% ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, ʦʩʪʘʣʴʥʳʝ ð ʬʦʩʬʦʨʥʦʝ, ʢʘʣʠʡʥʦʝ ʠ 

ʘʟʦʪʥʦʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚʝʩʥʦʡ 2 ʨʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʦʨʤʢʠ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʧʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ [5]. ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʘʟʦʪʥʦ-

ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ, ʬʦʩʬʦʨʥʦ-ʧʨʦʩʪʦʡ ʩʫʧʝʨʬʦʩʬʘʪ, ʢʘʣʠʡʥʦ-ʩʫʣʴʬʘʪʥʳʡ ʢʘʣʠʡ. 

ɺʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʧʦʩʝʚʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ 

ʧʨʠʚʝʜʝʥʦ ʚ ʊʘʙʣʠʮʝ: ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 17,0 ʮ/ʛʘ ʚ ʬʦʥʦʚʦʤ ʚʘʨʠʘʥʪʝ (P120K90) ʧʨʠʙʘʚʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʣʷʝʪ 1,8 ʮ/ʛʘ ʠʣʠ 12,0%.  

ʅʘʨʷʜʫ ʩ ʬʦʥʦʤ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʫʨʦʞʘʡ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ +N60 ɻ ʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʶʪ 19,6 ʮ/ʛʘ, ʧʨʠʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʣʷʝʪ 4,4 ʮ /ʛʘ ʠʣʠ 

29,0%.  

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ +N90 ð 23,4 ʮ/ʛʘ, 

ʧʨʠʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣ 8,2 ʮ/ʛʘ ʠʣʠ 54,0%.  

ʅʘʨʷʜʫ ʩ ʬʦʥʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠʟ ʨʘʩʯʝʪʘ 120 ʮ/ʛʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ N90 ʢʛ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 21,0 ʮ/ʛʘ, 5,8 ʮ/ʛʘ ʠʣʠ 38,2%, 

ʧʨʠʨʦʩʪ ʚ ʚʘʨʠʘʥʪʘʭ ʮ/ʛʘ ɽ = 0,32ï0,41 ʮ/ʛʘ, ʯʪʦ ʚ ʪʨʠ ʠ ʙʦʣʝʝ ʨʘʟ ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʴ, ʘ 

ʪʦʯʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ ʈ = 1,60ï2,28%. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

ʚʘʨʠʘʥʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʢʠʣʦʛʨʘʤʤ NPK ʩʦʩʪʘʚʣʷʝʪ 0,86 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

1,63; 2,73; 1.76 ʢʛ. 
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ʇʨʠ ʩʭʝʤʝ ʧʦʩʝʚʘ 60Ĭ15 ʩʤ ʧʨʠ ʛʫʩʪʦʪʝ 111000 ʨʘʩʪʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ 

ʩʦʩʪʘʚʣʷʝʪ 17,0 ʮ/ʛʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʚʘʨʠʘʥʪʝ ʠ 19,1 ʮ/ʛʘ ʚ ʬʦʥʦʚʦʤ (P120K90) 

ʚʘʨʠʘʥʪʝ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 2,1 ʮ/ʛʘ ʠʣʠ 12,4%.  

ʅʘʨʷʜʫ ʩ ʬʦʥʦʤ, ʪʝʤʧʳ ʨʦʩʪʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʬʦʥʦʚʳʤ ʚʘʨʠʘʥʪʦʤ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ + N60 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʶʪ 23,0 ʮ/ʛʘ, ʧʨʠʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʣʷʝʪ 6,0 ʮ/ʛʘ 

ʠʣʠ 35,3%.  

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ + N90 ð 28,0 ʮ/ʛʘ, 

ʧʨʠʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣ 11,0 ʮ/ʛʘ ʠʣʠ 64,7%. ʅʘʨʷʜʫ ʩ ʬʦʥʦʤ 

ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠʟ ʨʘʩʯʝʪʘ 120 ʮ/ʛʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʨʤʦʡ N90 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 24,8 ʮ/ʛʘ, 7,8 ʮ / ʛʘ ʠʣʠ 46,0%, ʧʨʠʨʦʩʪ ʚ ʚʘʨʠʘʥʪʘʭ E ʮ/ʛʘ 

E = 0,36ï0,73 ʮ/ʛʘ, ʘ ʪʦʯʥʦʩʪʴ ʦʧʳʪʘ P = 1,57ï3,00%, ʯʪʦ ʚ 3 ʠ ʙʦʣʝʝ ʨʘʟ ʧʨʝʚʳʰʘʝʪ 

ʧʦʢʘʟʘʪʝʣʴ. ʇʨʦʜʫʢʪ ʠʟ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʢʠʣʦʛʨʘʤʤ NPK ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ) ʩʦʩʪʘʚʣʷʝʪ 1,00 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 2,22; 3,67; 2,66 ʢʛ. 

ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ɻʋʉʊʆʊʓ ʇʆʉɽɺʆɺ ʀ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ  

ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʍʃʆʇʂɸ 
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ʅʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ 

ʉʨʝʜʥʠʡ ʟʘ 3 ʛʦʜʘ (2017-2019 ʛʛ.) 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛa 

ʇʨʠʙʘʚʢʘ 

ʮ/ʛʘ % 

1
6

6
0

0
0 

(
6
0
x
1
0
 
ʩ
ʤ
)

 ʂʦʥʪʨʦʣʴ (ʙʝʟ/ʫʜʦʙ.) 15,2 ð ð 

ʬʦʥ (P120K90) 17,0 1,8 12,0 

ʬʦʥ +N60 19,6 4,4 29,0 

ʬʦʥ +N90 23,4 8,2 54,0 

ʬʦʥ +N120 21,0 5,8 38,2 

E=0,32-0,41 ʮ/ʛʘ, P=1,60-2,28% 
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1

1
0

0
0

  

(6
0Ĭ
1
5
 
ʩ
ʤ
)

 ʂʦʥʪʨʦʣʴ (ʙʝʟ/ʫʜʦʙ.) 17,0 ð ð 

ʬʦʥ (P120K90) 19,1 2,1 12,4 

ʬʦʥ +N60 23,0 6,0 35,4 

ʬʦʥ +N90 28,0 11,0 64,7 

ʬʦʥ +N120 24,8 7,8 46,0 

E=0,36-0,73 ʮ/ʛʘ, P=1,57-3,00% 

8
3

0
0

0
  

(6
0Ĭ
2
0
 
ʩ
ʤ
)

 ʂʦʥʪʨʦʣʴ (ʙʝʟ/ʫʜʦʙ.) 14,3 ð ð 

ʬʦʥ (P120K90) 16,0 1,7 12,0 

ʬʦʥ +N60 18,3 4,0 28,0 

ʬʦʥ +N90 21,8 7,5 52,5 

ʬʦʥ +N120 20,1 5,80 40,6 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 60Ĭ20 ʩʤ ʧʨʠ 

ʛʫʩʪʦʪʝ ʨʘʩʪʝʥʠʡ 83000 ʩʦʩʪʘʚʣʷʝʪ 14,3 ʮ/ʛʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʚʘʨʠʘʥʪʝ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ, ʘ ʚ ʬʦʥʦʚʦʤ ð 16,0 ʮ/ʛʘ (P120K90) ʚʘʨʠʘʥʪ, ʫʚʝʣʠʯʝʥʠʝ ʥʘʜ ʢʦʥʪʨʦʣʝʤ 

1,7 ʮ/ʛʘ ʠʣʠ 12,0%. ʅʘʨʷʜʫ ʩ ʬʦʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʠ 

ʜʨʫʛʠʭ ʧʣʦʪʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ, ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʬʦʥʦʚʳʤʠ ʚʘʨʠʘʥʪʘʤʠ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ + N60 ʫʨʦʞʘʡ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ 18,3 ʮ/ʛʘ, ʧʨʠʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 4,0 ʮ/ʛʘ ʠʣʠ 28,0%. ʅʘʠʙʦʣʴʰʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ + N90 ð 21,8 ʮ/ʛʘ, ʧʨʠʨʦʩʪ ʧʦ 
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ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩʦʩʪʘʚʠʣ 7,5 ʮ/ʛʘ ʠʣʠ 52,5%. ʅʘʨʷʜʫ ʩ 

ʬʦʥʦʤ ʫʨʦʞʘʡ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʥʦʨʤʝ 120 ʮ/ʛʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʥʠʟʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʨʤʦʡ N90 ʢʛ/ʛʘ ʠ ʩʦʩʪʘʚʠʣ 20,1 ʮ/ʛʘ, 5,8 ʮ/ʛʘ ʠʣʠ 40,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʨʦʩʪ ʚʘʨʠʘʥʪʦʚ 

ʙʳʣ ʚ ʪʨʠ ʠ ʙʦʣʝʝ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ E, ʮ/ʛʘ, E = 0,36ï0,46 ʮ/ʛʘ, ʘ ʪʦʯʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ P = 

1,90ï2,56%. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʚʘʨʠʘʥʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʥʘ ʢʠʣʦʛʨʘʤʤ NPK ʩʦʩʪʘʚʣʷʝʪ 0,81 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 1,48; 2,50; 1,76 ʢʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʙʦʣʴʰʝ ʭʣʦʧʢʘ-

ʩʳʨʮʘ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʘʭ ʢʦʥʪʨʦʣʷ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʛʫʩʪʦʪʳ ʨʘʩʪʝʥʠʡ ʠ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ.   

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʛʫʩʪʦʪʝ ʨʘʩʪʝʥʠʡ 166000 (60Ĭ10 ʩʤ) 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ + N90 ʧʨʠ 23,4 ʮ/ʛʘ, ʯʪʦ ʥʘ 8,2 ʮ/ʛʘ ʠʣʠ 54,0% ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʢʦʥʪʨʦʣʷ-ʫʜʦʙʨʝʥʠʷ, ʧʨʠ ʛʫʩʪʦʪʝ 111000 ʨʘʩʪʝʥʠʡ (60Ĭ15 ʩʤ) ʥʘ 

ʟʘʜʥʝʤ ʧʣʘʥʝ + ʚʘʨʠʘʥʪ N90 28,0 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ 11,0 ʮ/ʛʘ ʠʣʠ 64,7%, ʥʘ ʬʦʥʝ ʛʫʩʪʦʪʘ 83000 

(60Ĭ20 ʩʤ) ʥʘ ʟʘʜʥʝʤ ʧʣʘʥʝ + ʚʘʨʠʘʥʪ N90 21,8 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ 7,5 ʮ/ʛʘ ʠʣʠ 52,5%.  

ɽʩʣʠ ʩʨʘʚʥʠʤ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʚʩʝʭ 3 ʨʘʩʪʝʥʠʡ, ʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʙʳʣ ʧʦʣʫʯʝʥ, ʢʦʛʜʘ ʥʘ ʛʘ ʧʨʠʭʦʜʠʣʦʩʴ 111000 ʨʘʩʪʝʥʠʡ (60Ĭ15 ʩʤ). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʩʣʘʥʦʚʘ ʕ. ɻ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʄʠʣʴʩʢʦʡ 

ʟʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʝ // ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ. 

ɸ. ʂʦʩʪʳʯʝʚʘ. 2017. ˉ4 (36). ʉ. 8-11. 

2. ʂʘʟʳʤʦʚ ʅ. ʅ., ʅʘʛʠʝʚ ɼ. ɸ., ʄʘʨʣʘʤʦʚʘ ɼ. ʉ. ʆ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʜʚʫʭ 

ʫʨʦʞʘʝʚ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ // ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. 2006. ̄3-4. ʉ. 43-44. 

3. ʐʘʭʤʝʜʦʚʘ ʖ. ʀ., ʅʝʩʪʝʨʝʥʢʦ ɻ. ʀ. ɸʜʘʧʪʘʮʠʷ ʦʙʨʘʟʮʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ɸʚʩʪʨʘʣʠʠ ʠ 

ʂʠʪʘʷ ʢ ʫʩʣʦʚʠʷʤ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ // ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ɸʇʂ ʨʝʛʠʦʥʘ. 2019. 

ˉ2. ʉ. 176-179. https://doi.org/10.15217/issn2079-0996.2019.2.176 

4. ʅʘʤʦʟʦʚ ʌ., ʀʤʠʥʦʚ ɸ., ʍʦʣʪʫʨʘʝʚ ʐ. ɺʣʠʷʥʠʝ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ 

ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ɸʥʜʠʞʘʥ-36 // ɺʝʩʪʥʠʢ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ 

ʋʟʙʝʢʠʩʪʘʥʘ. 2019. ̄4. ʉ. 38-41. 

5. ɻʘʬʫʨʦʚ ɼ. ʋ., ʄʠʨʟʘʝʚ ʃ. ɸ. ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʚʦʣʦʢʦʥ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦʩʣʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ // ɺʝʩʪʥʠʢ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ 

ʋʟʙʝʢʠʩʪʘʥʘ. 2020. ̄1. ʉ. 5-8. 

6. ʅʝʩʪʝʨʝʥʢʦ ɻ. ʀ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʠʟ ʀʨʘʥʘ ʚ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ // ɺʝʩʪʥʠʢ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

2020. ̄9 (162). ʉ. 36-40. 

 

References: 

1. Aslanova, Y. G. (2017). Effectiveness of Fertilizers in Growing of Cotton in the mil Region 

of Azerbaijan. Herald of Ryazan State Agrotechnological University Named after P. A. Kostychev, 

(4 (36)), 8-11. (in Russian). 

2. Kazymov, N. N., Nagiev, D. A., & Marlamova, D. S. (2006). O vozmozhnosti polucheniya 

dvukh urozhaev s edinitsy ploshchadi. Agrarnaya nauka Azerbaidzhana, (3-4). 43-44. 

3. Shakhmedova, Yu. I., & Nesterenko, G. I. (2019). Adaptatsiya obraztsov khlopchatnika 

Avstralii i Kitaya k usloviyam Prikaspiiskoi nizmennosti. Problemy razvitiya APK regiona, (2), 

176-179. https://doi.org/10.15217/issn2079-0996.2019.2.176 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 63 

 

4. Namazov, F., Iminov, A., & Xolturayev, Sh. (2019). Influence of the norms of mineral 

fertilizers and the irrigation mode on the harvest of the Andijan-36 variety cotton. Uzbekiston Agrar 

Fani Habarnomasi, (4 (78)), 38-41.  

5. Gafurov, D. U., & Mirzaev, L. A. (2020). Vliyanie mineral'nykh udobrenie na 

tekhnologicheskie parametry volokon khlopchatnika posle povtornykh kul'tur. Uzbekiston Agrar 

Fani Habarnomasi, (1), 5-8. 

6. Nesterenko, G. I. (2020). Ecological Tests of Cotton Varieties from Iran in Astrakhan 

Region. Bulletin of the Krasnoyarsk State Agrarian University, (9(162)), 36-40. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 17.02.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

22.02.2021 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɸʩʣʘʥʦʚ ɻ. ɸ., ɻʫʣʠʝʚʘ ʅ. ɸ. ɺʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʧʦʩʝʚʦʚ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʣʝʪʥʝʡ ʧʦʩʘʜʢʠ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ3. ʉ. 

58-63. https://doi.org/10.33619/2414-2948/64/06 

 

Cite as (APA): 

Aslanov, Q., & Quliyeva, N. (2021). Effect of the Crops Density and Inorganic Fertilizers on 

the Cotton Crop Yield in Summer Planting. Bulletin of Science and Practice, 7(3), 58-63. (in 

Russian). https://doi.org/10.33619/2414-2948/64/06 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 64 

 

ʋɼʂ 634.1;631.52 

AGRIS F02 

https://doi.org/10.33619/2414-2948/64/07 

 

ɹʀʆʃʆɻʀʗ ʎɺɽʊɽʅʀʗ, ʇʃʆɼʆʅʆʐɽʅʀʗ ʀ ɾʀɿʅɽʉʇʆʉʆɹʅʆʉʊʀ ʇʓʃʔʎʓ 

ʉʆʈʊʆɺ ʀ ʌʆʈʄ ɸʁɺʓ, ɺʆɿɼɽʃʓɺɸɽʄʓʍ ʅɸ ʊɽʈʈʀʊʆʈʀʀ 

ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʈɽʉʇʋɹʃʀʂʀ 
 

Éɹʘʡʨʘʤʦʚ ʃ. ɸ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, bayramov-logman@mail.ru 
 

BIOLOGY OF FLOWERING, FRUIT AND VIABILITY OF POLLEN OF VARIETIES  

AND FORMS OF QUINCE CULTIVATED ON THE TERRITORY OF THE NAKHCHIVAN 

AUTONOMOUS REPUBLIC 
 

ÉBayramov L., Ph.D., Institute of Bioresources of the Nakhchivan Branch of the Azerbaijan NAS, 

Nakhchivan, Azerbaijan, bayramov-logman@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʡʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʧʨʦʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʠʟʫʯʝʥʳ ʠʭ 

ʮʚʝʪʝʥʠʝ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʠ ʮʚʝʪʝʥʠʝ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʡʚʳ 

ʥʘʯʠʥʘʝʪʩ ̫ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 12ï13 Áʉ ʠ ʜʣʠʪʩʷ 12ï13 ʜʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʋ ʢʘʞʜʦʛʦ ʮʚʝʪʢʘ ʧʦ 10ï12 ʪʳʯʠʥʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʠʥ ʨʷʜ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ 

ʠʟʫʯʝʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʳʣʴʮʳ ʫ ʨʷʜʘ ʩʦʨʪʦʚ ʘʡʚʳ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʳʣʴʮʳ ʠʟʫʯʝʥʘ 

ʫ ʩʦʨʪʦʚ ʉʘʨʳ, ʊʫʨʰ, ʆʨʜʫʙʘʜ, ɻʘʨʘ ʠ ʜʠʢʦʡ ʬʦʨʤʳ. ʇʣʦʜʦʚʠʪʦʩʪʴ ʧʳʣʴʮʳ ʦʧʨʝʜʝʣʝʥʘ 

ʧʫʪʝʤ ʦʢʨʘʰʠʚʘʥʠʷ ʘʮʝʪʦʢʘʨʤʠʥʦʤ. ʇʳʣʴʮʘ ʧʨʦʨʘʱʠʚʘʝʪʩʷ ʚ 2ï5ï10ï15 ʠ 20%-ʥʦʤ ʨʘʩʪʚʦʨʝ 

ʛʣʶʢʦʟʳ. ʇʦʜʩʯʝʪ ʧʨʦʨʦʩʰʠʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʧʨʦʚʝʜʝʥ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ ʚʩʝʭ ʦʧʳʪʥʳʭ ʩʦʨʪʦʚ, ʬʝʨʪʠʣʴʥʦʩʪʴ ʧʳʣʴʮʳ ʩʦʨʪʦʚ ʉʘʨʳ ʠ ʊʫʨʰ ʚʳʩʦʢʘ (ʜʦ 

96,6ï97,1%). ʃʫʯʰʘʷ ʩʨʝʜʘ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʧʳʣʴʮʳ ʘʡʚʳ ð 10ï15% ʨʘʩʪʚʦʨ ʛʣʶʢʦʟʳ. 

ɺʩʭʦʞʝʩʪʴ ʧʳʣʴʮʳ ʚ ʵʪʦʤ ʨʘʩʪʚʦʨʝ ʜʦʩʪʠʛʘʝʪ 47,4ï88,0%. ɺ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ 

(ʢʦʥʪʨʦʣʴ) ʚʩʭʦʞʝʩʪʴ ʧʳʣʴʮʳ ʘʡʚʳ ʜʦʩʪʠʛʣʘ ʦʪ 9,7% ʠ ʜʦ 35,6% ʧʦ ʩʦʨʪʘʤ. ʇʳʣʴʮʘ ʘʡʚʳ 

ʩʦʭʨʘʥʷʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 31ï43 ʜʥʝʡ. 

 

Abstract. The zones of distribution of varieties and forms of quince on the territory of 

the Nakhchivan Autonomous Republic have been established, phenological observations have been 

carried out, their flowering and fruiting have been studied. On the territory of the Autonomous 

Republic, flowering of varieties and forms of quince begins in the second decade of April, 

depending on the distribution zone, with an average daily temperature of 12ï13 ÁC and lasts 12ï13 

days, depending on weather conditions. Each flower has 10ï12 stamens arranged in one row. 

The article also studied the viability of pollen in a number of quince varieties. Pollen viability was 

studied in the varieties Sary, Tursh, Ordubad, Gara and wild forms. Pollen fertility was determined 

by staining with acetocarmine. Pollen germinates in 2ï5ï10ï15 and 20% glucose solution. 

Counting of germinated pollen grains was carried out under a microscope. The study showed that of 

all the experimental varieties, the pollen fertility of the Sary quince and Tursh quince varieties is 

high (up to 96.6ï97.1%). The best medium for the germination of quince pollen is a 10ï15% 

glucose solution. Pollen germination in this solution reaches 47.4ï88.0%. In distilled water 

(control), the germination of quince pollen reached from 9.7% to 35.6% for varieties. Quince pollen 

remains viable for 31ï43 days. 
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ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʘʡʚʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ, ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʣʦʜʦʚʳʭ ʨʝʛʠʦʥʦʚ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʩʦʙʨʘʥʠʝ ʢʦʣʣʝʢʮʠʶ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʚ çɻʝʥʦʬʦʥʜʥʦ-

ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʉʘʜʫè ʠ ʠʟʫʯʝʥʠʝ ʠʭ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʧʝʨʚʳʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 14 ʚʠʜʦʚ ʠ 9 ʬʦʨʤ 

ʘʡʚʳ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦʤʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ɹʦʣʝʝ 40 ʜʝʨʝʚʴʝʚ ʠʟ 6 ʵʪʠʭ ʩʦʨʪʦʚ ʠ 

ʬʦʨʤ ʩʦʙʨʘʥʳ ʚ çɻʝʥʦʬʦʥʜʥʦʤ ʩʘʜʫè ʀʥʩʪʠʪʫʪʘ ɹʠʦʨʝʩʫʨʩʦʚ, ʠʟʫʯʝʥʳ ʠʭ 

ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʦʙʨʘʥʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ, 

ʚʨʝʜʠʪʝʣʷʤ ʠ ʤʦʨʦʟʘʤ, ʦʩʦʙʝʥʥʦ ʚʝʩʝʥʥʠʤ ʟʘʤʦʨʦʟʢʘʤ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʡʚʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʚ çɻʝʥʦʬʦʥʜʥʦʤ ʩʘʜʫè, ʠʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʙʫʜʫʱʝʤ ʚ ʧʦʜʩʦʙʥʳʭ ʠʣʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʠ ʧʦʩʘʜʦʢ ʠʤʝʶʪ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ [1, ʩ. 141ï145; 2, ʩ. 31ï34; 3, ʩ. 145ï152].  

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʝʩʪʴ ʩʚʝʜʝʥʠʷ ʦ ʩʦʨʪʘʭ ʠ ʬʦʨʤʘʭ ʘʡʚʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ 

ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʝ. ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʙʠʦʣʦʛʠʠ ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʵʪʠʭ 

ʩʦʨʪʦʚ ʠ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʳʣʴʮʳ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ [5, ʩ. 4ï6]. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʳʙʦʨʝ ʤʝʩʪʥʳʭ ʠ ʚʚʝʟʝʥʥʳʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ 

ʧʨʦʜʫʢʪʠʚʥʳʤʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʳʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʠʟʫʯʝʥʠʠ ʠʭ 

ʬʝʥʦʣʦʛʠʶ, ʧʣʦʜʦʥʦʰʝʥʠʷ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʳʣʴʮʳ ʠ ʚʣʠʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʧʳʣʝʥʠʷ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʦʨʪʘ ʠ ʬʦʨʤʳ ʘʡʚʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʩʦʙʨʘʥʥʳʝ ʚ çɻʝʥʦʬʦʥʜʥʦ-

ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʉʘʜʫè. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ: ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʘ ʄɻʋ ʠʤ. ʀ. ɺ. ʄʠʯʫʨʠʥʘ, ʧʨʠʥʷʪʘʷ ʚ 

ʧʣʦʜʦʚʦʜʩʪʚʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ [6, ʩ. 93ï124]; çʌʨʫʢʪʦʚʳʡ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤè ɿ. ʄ. ɻʘʩʘʥʦʚʘ [4, ʩ. 63ï85]; çʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʬʝʥʦʣʦʛʠʠ 

ʨʘʩʪʝʥʠʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚè ʀ. ʅ. ɹʝʡʜʝʤʘʥ [7, ʩ. 36ï47]; çʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʳ 

ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʩʦʨʪʠʨʦʚʢʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨè [8, ʩ. 60ï78] ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʠʢʠ ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ: ɺ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʛʝʪʘʮʠʷ ʘʡʚʳ ʥʘʯʠʥʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10,80ʉ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʟʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʠʤʝʶʪ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʯʝʤ ʨʘʥʥʝʩʧʝʣʳʝ. ʋ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʜʥʦ, ʠ ʣʠʩʪʴʷ ʙʳʩʪʨʦ ʦʧʘʜʘʶʪ. ʅʘʧʨʦʪʠʚ, ʫ 

ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʚʝʛʝʪʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʨʘʥʦ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʟʜʥʦ. ʂ ʧʨʠʤʝʨʫ, ʧʣʦʜʳ 

ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʘʡʚʳ ʅʦʚʨʘʩʪ ʠ ʉʫʣʫ ʩʦʟʨʝʚʘʶʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʝʥʪʷʙʨʷ, 
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ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʥʠʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 265 ʜʥʝʡ, ʉʘʨʳ, ʊʫʨʰ, ɸʨʤʫʜʚʘʨʠ ʠ ʩʦʨʪ 

ɻʫʩʝʡʥʠ ʩʦʟʨʝʚʘʶʪ ʚʦ ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʵʪʠʭ 

ʩʦʨʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 305ï310 ʜʥʝʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʨʝʩʧʫʙʣʠʢʠ ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ ʘʡʚʳ ʥʘʯʠʥʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʢʦʥʮʘ 

ʦʢʪʷʙʨʷ. ʄʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʧʣʦʜʳ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʘʡʚʳ ʭʨʘʥʷʪʩʷ ʜʦʣʴʰʝ ʠ ʣʫʯʰʝ, ʯʝʤ 

ʧʣʦʜʳ ʨʘʥʥʝʩʧʝʣʳʭ. ʇʣʦʜʳ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʘʡʚʳ ʠʤʝʶʪ ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʘʨʦʤʘʪʥʳʡ 

ʟʘʧʘʭ ʠ ʣʫʯʰʠʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʯʝʤ ʧʦʟʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ. ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩʨʦʢ ʛʦʜʥʦʩʪʠ 

ʧʣʦʜʦʚ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʡʚʳ ʦʩʪʘʚʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ ð ʦʪ 40 ʜʦ 220 ʜʥʝʡ. ɺ ʵʪʠʭ ʟʦʥʘʭ 

ʫʨʦʞʘʡʥʦʩʪʴ ʘʡʚʳ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 80ï300 ʢʛ ʩ ʜʝʨʝʚʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʩʦʨʪʘ ʠ ʬʦʨʤʳ ʘʡʚʳ ʥʘʯʠʥʘʶʪ ʮʚʝʩʪʠ ʚʦ ʚʪʦʨʦʡ 

ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 12ï

13 ÁC ʠ ʜʣʠʪʩʷ 12ï13 ʜʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʋ ʢʘʞʜʦʛʦ ʮʚʝʪʢʘ ʧʦ 10ï12 

ʪʳʯʠʥʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʠʥ ʨʷʜ. ʀʟʥʘʯʘʣʴʥʦ ʧʦʣʦʚʠʥʘ ʠʟ ʥʠʭ ʩʦʟʨʝʚʘʝʪ ʯʝʨʝʟ 5-6 ʯʘʩʦʚ 

ʠʣʠ ʦʩʪʘʣʴʥʦʝ ʩʦʟʨʝʚʘʝʪ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʝʩʪʠʢʠ ʛʦʪʦʚʳ ʢ ʦʧʳʣʝʥʠʶ. 

ʇʳʣʴʮʘ ʯʘʩʪʦ ʥʘʯʠʥʘʝʪ ʩʦʟʨʝʚʘʪʴ ʥʝʟʘʜʦʣʛʦ ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʮʚʝʪʢʘ. 

ɺ 2018ï2019 ʛʛ. ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ ʩʘʤʦʧʣʦʜʥʦʩʪʠ ʠ ʥʝʧʣʦʜʦʥʦʩʪʠ ʩʦʨʪʦʚ ʘʡʚʳ 

ʅʦʚʨʘʩʪ, ʉʫʣʫ, ɸʨʤʫʜʚʘʨʠ, ʩʦʨʪʦʚ ɻʫʩʝʡʥʠ ʠ ʊʫʨʰ, ʘ ʪʘʢʞʝ ʜʠʢʦʨʘʩʪʫʱʝʡ ʬʦʨʤʳ, ʨʘʩʪʫʱʠʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ (ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ʆʇʓʊɸ ʇʆ ʉɸʄʆʆʇʓʃɽʅʀʖ ʀ ɽʉʊɽʉʊɺɽʅʅʆʄʋ ʆʇʓʃɽʅʀʖ ʉʆʈʊʆɺ 

ɸʁɺʓ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʈɽʉʇʋɹʃʀʂʀ (2018ï2019 ʛʛ.) 

 

ʈʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʅʦʚʨʘʩʪ ʠ ʉʫʣʫ ʜʘʶʪ ʦʪ 2,4% ʜʦ 10,8% ʟʘʚʷʟʝʡ ʧʨʠ ʩʘʤʦʦʧʳʣʝʥʠʠ, 

ʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʟʘʚʷʟʝʡ ʦʧʘʜʘʝʪ ʜʦ ʪʦʛʦ, ʢʘʢ ʠʟ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʜʳ. ʇʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʧʳʣʝʥʠʠ ʦʙʨʘʟʦʚʘʣʦʩʴ ʦʪ 17,6% ʜʦ 21% ʟʘʚʷʟʝʡ, ʠʟ ʢʦʪʦʨʳʭ 15,6ï20,3% ʜʘʣʠ 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 
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ɸʨʤʫʜʚʘʨʠ  2018 

2019 

129 

82 

14 

2 

10,8 

2,4 

ð 

ð 

ð 

ð 

90 

104 

18 

18 

21 

17,4 

15,6 

20,3 

16,6 

15,4 

ʊʫʨʰ  2018 

2019 

109 

112 

12 

12 

11,0 

10,7 

9 

10 

8,3 

9,0 

165 

108 

35 

20 

21,2 

18,5 

28 

17 

16,9 

15,7 

ɻʫʩʝʡʥʠ 2018 

2019 

96 

60 

5 

3 

5,2 

4,1 

ð 

ð 

ð 

ð 

88 

118 

21 

24 

23,8 

20,3 

17 

18 

19,3 

15,2 

ʅʦʚʨʘʩʪ 2018 

2019 

174 

157 

61 

50 

35,0 

31,8 

31 

47 

12,2 

29,9 

136 

162 

64 

75 

47,0 

46,3 

43 

56 

31,6 

34,6 

ʆʨʜʫʙʘʜ 2018 

2019 

142 

122 

6 

10 

4,2 

4,8 

6 

9 

4,2 

7,4 

161 

98 

29 

22 

18,0 

22,4 

20 

18 

12,4 

18,3 

ʉʘʨʳ  2018 

2019 

120 

115 

11 

9,5 

9,2 

8,3 

9 

8 

7,5 

6,7 

105 

98 

19 

17 

18,1 

17,4 

21 

16 

20 

16,3 

ɼʠʢʘʷ ʬʦʨʤʘ 2018 

2019 

260 

188 

73 

43 

28,0 

22,9 

48 

24 

18,4 

12,8 

190 

211 

59 

59 

31,0 

28,0 

28 

21 

14,7 

9,9 
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ʧʣʦʜʳ. ʇʨʠ ʦʧʳʣʝʥʠʠ ʩʦʨʪ ʉʘʨʳ ʜʘʣ 10,8ï11,1% ʟʘʚʷʟʝʡ ʠ 8,4% ʠʟ ʥʠʭ ʜʘʣʠ ʧʣʦʜʳ. ʉʦʨʪ 

ʉʘʨʳ ʜʘʣ 16,3ï17,9% ʧʣʦʜʦʚ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʧʳʣʝʥʠʷ. ʇʨʠ ʩʘʤʦʦʧʳʣʝʥʠʠ ʩʦʨʪʘ 

ɻʫʩʝʡʥʠ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʥʘ ʜʝʨʝʚʝ ʦʩʪʘʚʘʣʦʩʴ ʪʦʣʴʢʦ 4,2ï7,4% ʧʣʦʜʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʦʧʳʣʝʥʠʷ ʦʩʪʘʣʦʩʴ 12,6ï18,9% ʧʣʦʜʦʚ. ʉʦʨʪ ʊʫʨʰ ʜʘʣ 

31,8ï35% ʟʘʚʷʟʝʡ ʠ 12,2ï29,8% ʧʣʦʜʦʚ ʧʨʠ ʩʘʤʦʦʧʳʣʝʥʠʠ. ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʧʳʣʝʥʠʠ ʫ 

ʵʪʦʛʦ ʩʦʨʪʘ ʦʙʨʘʟʦʚʘʣʦʩʴ ʜʦ 47,3% ʟʘʚʷʟʝʡ ʠ ʩʦʟʨʝʣʦ 32,6ï35,1% ʧʣʦʜʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʙʠʣʴʥʦʝ ʮʚʝʪʝʥʠʝ ʘʡʚʳ ʜʠʢʦʨʘʩʪʫʱʝʡ ʚ ʣʝʩʘʭ, ʧʨʠ ʦʧʳʣʝʥʠʠ ʦʥʘ ʦʙʨʘʟʦʚʳʚʘʣʘ 22,9ï28,1% 

ʟʘʚʷʟʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʜʝʨʝʚʝ ʨʦʩʣʦ 12,7ï15,6% ʧʣʦʜʦʚ. ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʧʳʣʝʥʠʠ 

ʦʙʨʘʟʦʚʘʣʦʩʴ 28ï32% ʟʘʚʷʟʝʡ ʠ 9,8ï14,8% ʧʣʦʜʦʚ ʦʩʪʘʣʦʩʴ ʜʦ ʠʭ ʩʦʟʨʝʚʘʥʠʷ. ʉʘʤʦʦʧʳʣʝʥʠʝ 

ʜʘʣʦ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʫʩʣʦʚʠʷʭ ʠʟʦʣʷʮʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʣʦʜʳ ʜʠʢʦʡ ʘʡʚʳ 

ʤʝʥɹh ʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʧʣʦʜʦʚʳʤʠ ʯʝʨʚʷʤʠ, ʫ ʥʠʭ ʦʯʝʥʴ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʦʧʘʜʝʥʠʷ, ʘ ʦʪ 

ʧʣʦʜʦʚʳʭ ʯʝʨʚʝʡ ʠʭ ʟʘʱʠʱʘʶʪ ʠʟʦʣʷʪʦʨʳ. 

ʈʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʅʦʚʨʘʩʪ ʠ ʉʫʣʫ ʙʝʩʧʣʦʜʥʳ, ʘ ʩʦʨʪʘ ʉʘʨʳ ʠ ɻʫʩʝʡʥʠ ʷʚʣʷʶʪʩʷ 

ʯʘʩʪʠʯʥʦ ʩʘʤʦʧʣʦʜʥʳʤʠ ʩʦʨʪʘʤʠ ʠ ʜʘʶʪ ʥʠʟʢʠʝ ʫʨʦʞʘʠ ʧʨʠ ʦʧʳʣʝʥʠʠ. ʊʫʨʰ ð 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʡ ʩʦʨʪ, ʥʦ ʝʛʦ ʫʨʦʞʘʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʢʨʝʩʪʥʦʤ ʦʧʳʣʝʥʠʠ. ɺʩʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʨʪʘ ʭʦʨʦʰʦ ʦʧʳʣʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʌʦʨʤʘ ʜʠʢʦʡ ʘʡʚʳ ʣʫʯʰʠʡ 

ʦʧʳʣʠʪʝʣʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ (ʊʘʙʣʠʮʘ 1). 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʳʣʴʮʳ ʠʟʫʯʝʥʳ ʫ ʩʦʨʪʦʚ ʉʘʨʳ, ʊʫʨʰ, ʆʨʜʫʙʘʜ, 

ɻʘʨʘ ʠ ʜʠʢʦʡ ʬʦʨʤʳ. ʌʝʨʪʠʣʴʥʦʩʪʴ ʧʳʣʴʮʳ ʦʧʨʝʜʝʣʝʥʳ ʧʫʪʝʤ ʦʢʨʘʰʠʚʘʥʠʷ ʘʮʝʪʦʢʘʨʤʠʥʦʤ. 

ʇʳʣʴʮʘ ʧʨʦʨʘʱʠʚʘʝʪʩʷ ʚ 2ï5ï10ï15 ʠ 20% ʨʘʩʪʚʦʨʝ ʛʣʶʢʦʟʳ. ʇʦʜʩʯʝʪ ʧʨʦʨʦʩʰʠʭ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʧʨʦʚʝʜʝʥ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʠʟ ʚʩʝʭ ʩʦʨʪʦʚ, ʚʟʷʪʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʧʳʣʴʮʘ ʩʦʨʪʘ ʉʘʨʳ ʘʡʚʘ ʠ ʧʳʣʴʮʘ ʩʦʨʪʘ ʊʫʨʰ ʘʡʚʘ ʙʳʣʠ ʦʯʝʥʴ ʧʣʦʜʦʨʦʜʥʳʤʠ. (ʦʪ 96,6% ʜʦ 

97,1%) ð ʊʘʙʣʠʮʘ 2. 

ʊʘʙʣʠʮʘ 2. 

ʇʆʂɸɿɸʊɽʃʔ ʌɽʈʊʀʃʔʅʆʉʊʀ, ʆʇʈɽɼɽʃʗɽʄʓʁ ʆʂʈɸʐʀɺɸʅʀɽʄ ɸʎɽʊʆʂɸʈʄʀʅʆʄ 

ʇʓʃʔʎʓ ʉʆʈʊʆɺ ɸʁɺʓ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ 

ʈɽʉʇʋɹʃʀʂʀ (2018ï2019 ʛʛ.) 
 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ ʏʠʩʣʦ ʧʳʣʴʮʝʚʳʭ ʢʣʝʪʦʢ, ʧʦʜʩʯʠʪʘʥʥʦʝ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

ʤʠʢʨʦʩʢʦʧʘ 

ʏʠʩʣʦ ʬʝʨʪʠʣʴʥʳʭ 

ʧʳʣʴʮʝʚʳʭ ʢʣʝʪʦʢ, % 

ɺʩʝʛʦ  

ʌʝʨʪʠʣʴʥʳʝ 

ʉʪʝʨʠʣʴʥʳʝ 

ʉʘʨʳ  592 572 20 96,6 

ʊʫʨʰ  435 422 13 97,1 

ʆʨʜʫʙʘʜ 399 320 70 80,2 

ɻʘʨʘ  579 553 26 95,5 

ɼʠʢʘʷ ʬʦʨʤʘ 628 579 49 92,2 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʳʣʴʮʳ ʧʨʦʨʘʩʪʘʣʠ ʫ ʩʦʨʪʘ ʉʘʨʳ 3,88,0-86,9%, ʫ ʩʦʨʪʘ ʊʫʨʰ 

47,4ï38,0%, ʫ ʩʦʨʪʘ ʆʨʜʫʙʘʜ 76,8ï75,3%, ʫ ʩʦʨʪʘ ɻʘʨʘ 66,2ï67,4% ʠ ʫ ʜʠʢʦʡ ʬʦʨʤʳ 78,1ï

80,0%. 

10ï15% ʨʘʩʪʚʦʨ ʛʣʶʢʦʟʳ ʣʫʯʰʘʷ ʩʨʝʜʘ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʧʳʣʴʮʳ ʘʡʚʳ. ɺʩʭʦʞʝʩʪʴ 

ʧʳʣʴʮʳ ʚ ʵʪʦʤ ʨʘʩʪʚʦʨʝ ʜʦʩʪʠʛʘʝʪ 47,4ï88,0%. ʅʘ ʢʦʥʪʨʦʣʴʥʦʡ, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ 

ʚʩʭʦʞʝʩʪʴ ʧʳʣʴʮʳ ʘʡʚʳ ʜʦʩʪʠʛʣʘ 9,7ï35,6% ʧʦ ʩʦʨʪʘʤ. ʇʳʣʴʮʘ ʘʡʚʳ ʩʦʭʨʘʥʷʝʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 31ï43 ʜʥʷ (ʊʘʙʣʠʮʘ 3).  

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʫʢʦʨʝʥʝʥʠʶ ʘʡʚʦʚʳʭ ʯʝʨʝʥʢʦʚ ʨʘʟʥʳʭ ʩʦʨʪʦʚ. ʉ ʮʝʣʴʶ ʨʘʟʤʥʦʞʝʥʠʷ 

ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʡʚʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ ʤʳ ʠʟʫʯʠʣʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʫʢʦʨʝʥʝʥʠʶ ʠʭ ʟʘʢʘʣʝʥʥʳʭ ʯʝʨʝʥʢʦʚ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʩʝʣʝ 
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ʐʠʭʤʘʭʤʫʜ (ʊʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 3. 

ɺʉʍʆɾɽʉʊʔ ʇʓʃʔʎɽɺʓʍ ɿɽʈɽʅ ɺ ʈɸʉʊɺʆʈɽ ɻʃʖʂʆɿʓ ʈɸɿʅʆʁ ʂʆʅʎɽʅʊʈɸʎʀʀ, % 
 

ʈʘʩʪʚʦʨʳ 

ʛʣʶʢʦʟʳ 

ɺʩʭʦʞʝʩʪʴ ʧʳʣʴʮʳ ʫ ʨʘʟʥʳʭ ʩʦʨʪʦʚ, % 

ʉʘʨʳ  ʊʫʨʰ  ʆʨʜʫʙʘʜ ɻʘʨʘ  ɼʠʢʘʷ ʬʦʨʤʘ 

2% 36,6 16,7 28,7 35,6 43,4 

5% 67,5 18,1 55,4 59,1 72,0 

10% 86,9 47,4 76,8 66,2 78,1 

15% 88,0 38,0 75,3 67,4 80,0 

20% 86,1 35,3 69,7 61,6 77,2 

ɼʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ 

ʚʦʜʘ (ʢʦʥʪʨʦʣʴ) 

18,9 9,7 19,2 11,5 35,6 

 

ʊʘʙʣʠʮʘ 4. 

ʋʂʆʈɽʅɽʅʀɽ ɸʁɺʆɺʓʍ ʏɽʈɽʅʂʆɺ ʋ ʈɸɿʅʓʍ ʉʆʈʊʆɺ 
 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ ʏʠʩʣʦ ʧʦʩʘʞʝʥʥʳʭ 

ʯʝʨʝʥʢʦʚ 

ʋʢʦʨʝʥʝʥʥʳʝ ʯʝʨʝʥʢʠ ʋʢʦʨʝʥʝʥʠʝ, % 

ʉʘʨʳ  28 17 60,7 

ʊʫʨʰ  27 15 55,5 

ʆʨʜʫʙʘʜ 30 16 53,3 

ɻʘʨʘ  38 19 50,0 

ʅʦʚʨʘʩʪ 54 34 62,9 

ɻʫʩʝʡʥʠ 45 22 48,8 

ɼʘʰ  34 18 52,9 

ʉʫʣʫ (ɸʧʧʘʢ) 60 38 63,3 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʦʨʪʘʤ 316 161 50,9 

 

ʇʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʟʘʢʘʣʝʥʥʳʤʠ ʯʝʨʝʥʢʘʤʠ ʩʦʨʪʘ ʘʡʚʳ ʧʨʠʞʠʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 

50,9%. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʩʦʨʪʦʚ ʚʳʩʦʢʦʝ ʫʢʦʨʝʥʝʥʠʝ ʩ 62,9% ʧʨʠʥʘʜʣʝʞʘʣʠ ʩʦʨʪʫ 

ʅʦʚʨʘʩʪ, 63,3%, ð ʩʦʨʪʫ ʉʫʣʫ (ɸʧʧʘʢ) ʠ 48,8% ð ʩʦʨʪʫ ɻʫʩʝʡʥʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʥʝʡ ʫ ʯʝʨʝʥʢʦʚ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʦʨʥʠ ʩ ʛʣʘʟʦʢ ʙʣʠʞʝ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʨʘʩʪʫʪ ʩʠʣʴʥʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʘʟʢʘʤʠ ʦʢʦʣʦ ʥʠʞʥʝʛʦ ʩʨʝʟʘ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʘʡʚʳ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʦʩʪʘʚʣʷʪʴ ʥʝ 

ʙʦʣʝʝ 2 ʛʣʘʟʢʠ, ʘ ʧʦʯʚʝ 3-4. ʅʘ ʩʨʝʟʘʥʥʳʭ ʯʝʨʝʥʢʘʭ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ 5-6 ʧʦʯʝʢ. 

ʊʘʢʠʝ ʯʝʨʝʥʢʠ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʢʦʨʥʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʘʡʨʘʤʦʚ ʃ. ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʡʚʳ 

(Cydonia L.), ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʐʘʨʫʨʩʢʦʤ ʠ ʉʘʜʘʨʘʢʩʢʦʤ ʨʘʡʦʥʘʭ // ʀʟʚʝʩʪʠʷ 

ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩʝʨʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. 

2017. ʊ. 13. ̄2. C. 141-145. 

2. ɹʘʡʨʘʤʦʚ ʃ. ɸ. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʘʡʚʳ (Cydonia L.), 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2019. ̄3 (100). ʉ. 31-34. 

3. ɹʘʡʨʘʤʦʚ ʃ. ɸ. ʀʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʘʡʚʳ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʚ 

ɹʘʙʝʢʩʢʦʤ ʠ ʂʝʥʛʝʨʣʠʥʩʢʦʤ ʨʘʡʦʥʘʭ // ʀʟʚʝʩʪʠʷ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 69 

 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 2018. ʊ. 14. ̄2. C. 145-151. 

4. ɻʘʩʘʥʦʚ ɿ. ʄ. ʇʣʦʜʦʚʦʜʩʪʚʦ. ɹʘʢʫ, 1977. 151 ʩ. 

5. ʍʫʜʘʚʝʨʜʠʝʚ ʌ. ʇ. ʂʦʩʪʦʯʢʦʚʳʝ ʧʣʦʜʦʚʳʝ ʩʦʨʪʘ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ 

ʉʦʚʝʪʩʢʦʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʚʳʨʘʠɦʚʘʥʠ.ʁ ɹʘʢʫ. 1984. 

ʉ. 4-6. 

6. ʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ ʠ ʦʨʝʭʦʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨ. 

ʄʠʯʫʨʠʥʩʢ, 1973. 495 ʩ. 

7. ɹʝʡʜʝʤʘʥ ʀ. ʅ. ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʬʝʥʦʣʦʛʠʠ ʠ ʨʘʩʪʠʪʝʣʥɹʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 1974. 156 ʩ. 

8. ʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ. ʂʠʰʠʥʝʚ, 

1972. ʉ. 60-62. 
 

References: 

1. Bairamov, L. A. (2017). Issledovanie agroekologicheskikh osobennostei sortov i form aivy 

(Cydonia L.), vozdelyvaemykh v Sharurskom i Sadarakskom raionakh. Izvestiya Nakhichevanskogo 

Otdeleniya NAN Azerbaidzhana, seriya estestvennykh i tekhnicheskikh nauk, 13(2), 141-145. 

2. Bairamov, L. A. (2019). Biometricheskie pokazateli sortov i form aivy (Cydonia L.), 

vozdelyvaemykh na territorii Shakhbuzskogo raiona. Nauchnye trudy Nakhichevanskogo 

gosudarstvennogo universiteta, (3(100)), 31-34. 

3. Bairamov, L. A. (2018). Izuchenie geneticheskikh resursov rastenii aivy, vozdelyvaemoi v 

Babekskom i Kengerlinskom raionakh. Izvestiya Nakhichevanskogo Otdeleniya NAN 

Azerbaidzhana, 14(2), 145-151. 

4. Gasanov, Z. M. (1977). Plodovodstvo. Baku. (in Russian). 

5. Khudaverdiev, F. P. (1984). Kostochkovye plodovye sorta Nakhichevanskoi Avtonomnoi 

Sovetskoi Sotsialisticheskoi Respubliki i rekomendaii po ikh vyrashchivaniyu. Baku. (in Russian). 

6. Programma i metodika sortoizucheniya plodovykh, yagodnykh i orekhoplodnykh kulôtur 

(1973). Michurinsk. (in Russian). 

7. Beideman, I. N. (1974). Metodika izucheniya fenologii i rastitelnykh soobshchestv. 

Novosibirsk. (in Russian). 

8. Programma i metodika introduktsii i sortoizucheniya plodovykh kulôtur (1972). Kishinev. 

(in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 01.02.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

08.02.2021 ʛ. 

________________________________________________________________________________ 
 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɹʘʡʨʘʤʦʚ ʃ. ɸ. ɹʠʦʣʦʛʠʷ ʮʚʝʪʝʥʠʷ, ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʳʣʴʮʳ ʩʦʨʪʦʚ 

ʠ ʬʦʨʤ ʘʡʚʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ3. ʉ. 64-69. https://doi.org/10.33619/2414-

2948/64/07 
 

Cite as (APA): 

Bayramov, L. (2021). Biology of Flowering, Fruit and Viability of Pollen of Varieties and 

Forms of Quince Cultivated on the Territory of the Nakhchivan Autonomous Republic. Bulletin of 

Science and Practice, 7(3), 64-69. (in Russian). https://doi.org/10.33619/2414-2948/64/07 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 70 

 

ʋɼʂ 631.8 

AGRIS F02 

https://doi.org/10.33619/2414-2948/64/08 

 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʆʈʆʐɸɽʄʓʍ ʉɽʈʆɿɽʄʅʆ-ʃʋɻʆɺʓʍ ʇʆʏɺ 

ʄʋɻɸʅʆ-ʉɸʃʔʗʅʉʂʆʁ ʉʊɽʇʀ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Éʅʫʨʠʝʚʘ ʂ. ɻ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ  

ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

QUALITATIVE INDICATORS OF IRRIGATED GRAY-MEADOW SOILS  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʱʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʨʝʛʠʦʥʘ. ʆʩʚʝɦ ʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʯʚ ʠ  ʠʭ ʦʮʝʥʢʘ ʧʦ ʙʦʥʠʪʠʨʦʚʦʯʥʳʤ ʙʘʣʣʘʤ ʜʦʤʠʥʠʨʫʶʱʠʭ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʝʤʥʦ-

ʣʫʛʦʚʳʭ ʧʦʯʚ. 

 

Abstract. This article discusses the general physical and geographical location, geological, 

geomorphological and soil-climatic conditions of the region. The methodological instructions are 

consecrated, the qualitative indicators of soils and their assessment according to the appraisal scores 

of the dominant irrigated gray earth soils are analyzed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʛʫʤʫʩ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʙʘʣʣʳ ʙʦʥʠʪʝʪʘ. 

 

Keywords: irrigated gray earth soils, particle size distribution, humus, nutrients, bonitet 

scores. 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʨʷʜʫ ʩ ʦʙʱʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, 

ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʦʟʥʘʯʘʶʱʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʚʝʥʮʠʝʡ ʆʆʅ, ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʚ 

ʘʨʠʜʥʳʭ, ʩʝʤʠʘʨʠʜʥʳʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʢʣʶʯʘʷ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʧʨʦʷʚʠʣʠʩʴ ʥʘʨʫʰʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʢʘʢ ʧʨʠʨʦʜʥʳʭ, ʪʘʢ ʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤ, ʩʥʠʞʝʥʠʝ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. ʅʘʨʫʰʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, 

ʫʩʠʣʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʪʘʚʷʪ ʝʝ ʚ ʯʠʩʣʦ ʧʨʦʙʣʝʤ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ɻ ʢʦʣʦʛʠʯʝʩʢʫʶ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ, 

ʩʦʟʜʘʶʱʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʝʝ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʢʘʢ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʨʠʦʨʠʪʝʪʥʦʝ (ʧʦʩʣʝ ʥʝʬʪʷʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʕʪʘ 
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ʂʦʥʮʝʧʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʨʷʜʫ ʩ ʋʢʘʟʘʤʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠ 

ʘʛʨʘʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ 

ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʦʙ ʵʢʦʣʦʛʠʠ (https://online.zakon.kz/Document/?doc_id=30960800) [1]. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʫʛʘʥʩʢʘʷ ʩʪʝʧʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʤʝʞʜʫ ʨʝʢʘʤʠ ʂʫʨʘ ʠ 

ɸʨʘʢʩ. ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 95000 ʛʘ. ʄʫʛʘʥʩʢʘʷ ʩʪʝʧʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʢʣʦʥʥʫʶ ʨʘʚʥʠʥʫ (ʩ ʫʢʣʦʥʦʤ 1ï2Á), ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʩʚʦʝʡ ʧʨʠʧʦʜʥʷʪʦʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʥʘ ʚʦʩʪʦʢʝ ʦʢʦʣʦ 120ï160 ʤ ʠ ʦʧʫʩʢʘʶʱʫʶʩʷ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʜʦ ʥʫʣʝʚʦʡ ʘʙʩʦʣʶʪʥʦʡ 

ʦʪʤʝʪʢʠ. ʇʨʝʜʛʦʨʥʘʷ ʟʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʚʳʩʦʢʠʭ ʭʦʣʤʦʚ ʠ ʦʚʨʘʛʦʚ. ʊʝʨʨʠʪʦʨʠʷ ʄʫʛʘʥʩʢʦʡ 

ʩʪʝʧʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʳʭʣʳʤʠ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʠ ʘʣʣʶʚʠʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʢʘʨʙʦʥʘʪʥʦʩʪʴʶ, ʛʠʧʩʦʥʦʩʪʥʦʩʪʴʶ ʠ 

ʩʫʛʣʠʥʠʩʪʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ, ʚʳʜʝʣʷʷ ʜʝʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʫʶ ʨʘʚʥʠʥʫ, ʚʢʣʶʯʘʶʱʫʶ ʢʦʥʫʩʘ ʚʳʥʦʩʦʚ ʨʨ. ɸʨʘʢʩ ʠ ʂʘʨʢʘʨʯʘʡ, ʨʘʟʣʠʯʘʶʪ ʚ 

ʦʩʥʦʚʝ ʝʝ 4 ʜʨʝʚʥʠʝ ʂʘʩʧʠʡʩʢʠʝ ʪʝʨʨʘʩʳ ʥʘ ʚʳʩʦʪʘʭ: 100ï160 ʤ, 50ï100 ʤ, 20ï50 ʤ ʠ 0ï20 ʤ, 

ʟʘʪʷʥʫʪʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤ ʯʝʭʣʦʤ. ʌʦʨʤʳ ʨʝʣʴʝʬʘ ʠ ʠʭ ʚʳʩʦʪʘ, 

ʵʢʩʧʦʟʠʮʠʷ ʠ ʩʪʝʧʝʥʴ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ: 

ʨʘʟʥʫʶ ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʭ ʩʪʨʫʢʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʦʩʚʦʝʥʥʦʩʪʠ  ʪʝʧʣʦʚʦʛʦ ʠ ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʦʚ [2]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ  ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ ʠ ʤʠʢʨʦʨʝʣʴʝʬʘ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʚʦʟʚʳʰʝʥʥʦʡ ʯʘʩʪʠ  ʨʝʣʴʝʬʘ ʥʘʙʣʶʜʘʝʪʩʷ ʵʨʦʟʠʷ ʧʦʯʚ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ 

ʠ ʦʪ ʩʦʩʪʘʚʘ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʫʛʘʥʩʢʦʡ ʩʪʝʧʠ ʨʷʜʦʤ ʘʚʪʦʨʦʚ (ɺ. ʈ. ɺʦʣʦʙʫʝʚ [2], ɻ. ʐ. ʄʘʤʝʜʦʚ [3], 

ʄ. ʇ. ɹʘʙʘʝʚ [4], ʈ. ɻ. ʄʘʤʝʜʦʚ [5] ʠ ʜʨ.) ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʯʚʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʯʚʘʤʠ  ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ, ʩʝʨʦʟʝʤʳ ʠ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ, ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ. 

ʋʢʘʟʘʥʥʳʝ ʪʠʧʳ ʧʦʯʚ ʜʝʣʷʪʩʷ ʥʘ ʧʦʜʪʠʧʳ, ʨʦʜʳ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʠʷ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ, ʩʪʝʧʝʥʠ ʩʤʳʪʦʩʪʠ, ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʠ 

ʤʦʱʥʦʩʪʠ. 

ʉʘʣʴʷʥʩʢʘʷ ʩʪʝʧʴ, ʚʭʦʜʷʱʘʷ ʪʘʢʞʝ ʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ ʠ ʛʨʘʥʠʯʘʱʘ ̫ʩ 

ʟʘʧʘʜʘ ʩ ʨ. ɸʢʢʫʰʘ, ʩ ʚʦʩʪʦʢʘ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ ʠ ʩ ʩʝʚʝʨʘ ɻʳʟʳʣʘʛʘʜʞʩʢʠʤ ʟʘʣʠʚʦʤ, ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 149 ʪʳʩ ʛʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 46 ʪʳʩ ʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. 

ʊʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʨʝʢ ʠ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

IV ʧʝʨʠʦʜʘ ʢʘʡʥʦʟʦʷ. ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʨʘʚʥʠʥʥʳʡ ʠ ʚʦʟʚʳʰʘʝʪʩʷ ʦʪ 26 ʤ ʜʦ 200 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʂʣʠʤʘʪ ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʠ ʩʫʭʦʩʪʝʧʥʦʡ ʩ ʞʘʨʢʠʤ ʩʫʭʠʤ ʣʝʪʦʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 14,6 Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ 26,2ï26,4 Áʉ (ʠʶʣʴïʘʚʛʫʩʪ), 

ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ 2,2ï4,0 Áʉ (ʷʥʚʘʨʴïʬʝʚʨʘʣʴ). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ 187ï309 ʤʤ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʚʣʘʞʥʝʥʥʦʩʪʴ 62ï81% [6]. 

ʇʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʤʠ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʤʠ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʤʠ, 

ʩʦʣʦʥʯʘʢʘʤʠ ʠ ʧʝʩʢʘʤʠ ʠ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʣʠʥʠʩʪʳʤʠ, 

ʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʬʨʘʢʮʠʷʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʢʦʣʝʙʣʝʪʩʷ 1,2ï2,8%, 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʷʩʴ ʢ ʥʠʞʥʠʤ ʛʦʨʠʟʦʥʪʘʤ. 

ʈʝʘʢʮʠʷ ʩʨʝʜʳ ð ʨʅ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ, ʩʦʩʪʘʚʣʷʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (0ï25 ʩʤ) 8,0, ʧʦʥʠʞʘʷʩʴ ʥʘ 25ï50 
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ʩʤ ʩʣʦʝ ʜʦ 7,4ï7,6. ʉʘʉʆ3 ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʪ 20,14 ʜʦ 

23,14%, ʦʮʝʥʠʚʘʷʩʴ ʩʨʝʜʥʝ ʢʘʨʙʦʥʘʪʥʳʤʠ [5]. 

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ 47,60ï47,84%. 

ɺ ʢʦʤʧʣʝʢʩʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦʤʠʥʠʨʫʝʪ Ca (69ï75%), Mg 

ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (21ï24%), ʘ ʧʦʢʘʟʘʪʝʣʠ Na ʩʦʩʪʘʚʣʷʶʪ 1,11ï1,17% ʦʪ ʩʫʤʤʳ, ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 

(0ï25 ʩʤ) ʩʦʦʪʚʝʪʩʪʚʫʷ 3,99% ð ʥʝʩʦʣʦʥʮʝʚʘʪʳʝ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 25ï50 ʩʤ 

ʜʦʩʪʠʛʘʝʪ ʜʦ 6,61% ð ʩʣʘʙʦ ʩʦʣʦʥʮʝʚʘʪʳʝ. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʢʦʤʧʣʝʢʩʝ 

27,79ï28,79 ʤʛ/ʵʢʚ. ʠ ʦʮʝʥʠʚʘʶʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1. 

ʅɽʂʆʊʆʈʓɽ ɼʀɸɻʅʆʉʊʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ  

ʉɽʈʆɿɽʄʅʆ- ʃʋɻʆɺʓʍ ʇʆʏɺ ʉɸʃʔʗʅʉʂʆʁ ʉʊɽʇʀ 
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ʇʦʛʣʦʱʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ 

ʤʛ/ʵʢʚ. % 

Ca Mg Na ʉʫʤʤʘ Ca Mg Na 

ʗʯʤʝʥʴ 0-25 2,83 7,4 19,71 19,16 7,52 1,11 27,79 68,95 27,06 3,99 

25ï50 2,68 7,8 22,23 20,31 7,31 1,17 28,79 68,0 25,39 6,61 

ʍʣʦʧʯʘʪʥʠʢ 0ï25 2,68 8,0 20,25 17,76 10,71 1,21 29,68 59,84 36,08 4,08 

25ï50 2,51 8,1 23,14 16,52 8,22 1,48 26,22 63,01 31,35 5,64 

ʃʶʮʝʨʥʘ 0ï25 2,85 7,2 21,22 22,00 7,17 1,12 30,29 72,63 23,60 3,77 

25ï50 2,72 7,6 24,20 25,21 6,11 1,41 32,73 77,02 18,67 4,31 

 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʅ. ɸ. ʂʘʯʠʥʩʢʦʤʫ, ʦʙʱʠʡ ʛʫʤʫʩ ʠ ʘʟʦʪ 

ʧʦ ʀ. ɺ. ʊʶʨʠʥʫ, ʨʝʘʢʮʠʷ ʩʨʝʜʳ pH-ʤʝʪʨʦʤ, ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ Ca ʠ Mg ð ɼ. ɺ. ʀʚʘʥʦʚʫ, 

Na ð ʂ. ʂ. ɻʝʜʨʦʡʮʫ, ʢʘʨʙʦʥʘʪʥʦʩʪʴ (ʉʘʉʆ3) ð ʧʦ ʐʝʡʙʣʝʨʫ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ (P2O5) ʧʦ 

ɹ. ʇ. ʄʘʯʠʛʠʥʫ, ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ (K2O) ʧʦ ʇ. ɺ. ʇʨʦʪʘʩʦʚʫ. 
 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ (ʙʦʥʠʪʠʨʦʚʢʘ) ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʧʦʯʚʦʚʝʜʝʥʠʷ. ʆʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʝʪʦʜʠʢʫ ʠ ʧʨʠʥʮʠʧʳ, ʫʪʚʝʨʞʜʘʶʱʠʝ ʥʘʫʯʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʧʦʯʚʳ, ʢʘʢ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʠʥʮʠʧʳ ʵʪʦʛʦ ʫʯʝʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ɺ. ɺ. ɼʦʢʫʯʘʝʚʳʤ ʠ ʅ. ʅ. 

ʉʠʙʠʨʮʝʚʳʤ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʦʶʟʘ [7ï8]. ɺ ʤʝʪʦʜʠʢʫ 

ʦʮʝʥʢʠ ʧʦʯʚ ʚʢʣʶʯʘʣʘʩʴ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ, 

ʦʮʝʥʦʯʥʳʭ ʰʢʘʣ ʧʦʯʚ, ʨʘʩʯʝʪʳ ʦʮʝʥʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʝ ʧʦʤʠʤʦ 

ʧʦʯʚʝʥʥʳʭ, ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ-ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʪʠʧ ʧʦʯʚʳ, ʩʪʝʧʝʥʴ 

ʟʘʩʦʣʝʥʠʷ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʵʨʦʟʠʠ, ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʴ ʠ ʪ. ʜ. 

ɹʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠʤʝʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ. ʄʥʦʛʦʦʪʨʘʩʣʝʚʦʡ 

ʭʘʨʘʢʪʝʨ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʙʦʥʠʪʠʨʦʚʢʠ ʦʮʝʥʠʚʘʪʴ ʧʦʯʚʳ ʢʘʞʜʦʛʦ 

ʨʘʡʦʥʘ ʠʣʠ ʭʦʟʷʡʩʪʚʘ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʂʨʠʪʝʨʠʠ ʙʦʥʠʪʠʨʦʚʢʠ 

ʚʳʙʠʨʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʧʦʯʚ ʧʦ ʢʦʨʨʝʣʠʨʫʶʱʝʡ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʀʟʫʯʘʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʦʪ 

ʩʚʦʡʩʪʚ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦ ʩʪʝʧʝʥʠ ʢʘʤʝʥʠʩʪʦʩʪʠ 

ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʘʚʣʷʣʠʩʴ ʢʘʨʪʘ-ʩʭʝʤʳ ʙʦʥʠʪʝʪʘ ʧʦʯʚ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʢʘʨʪʘ 

ʟʝʤʣʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʩ ʦʮʝʥʢʦʡ (ʚ ʙʘʣʣʘʭ) ʟʝʤʝʣʴ [9]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʠ ʧʦʜʪʠʧʳ 
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ʧʦʯʚ:  

1. ʪʝʤʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ð 2137,78 ʛʘ; 

2. ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ð 14719,4 ʛa; 

3. ʩʚʝʪʣʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ð 19664,69 ʛa;  

4. ʪʝʤʥʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ð 654,3 ʛa;  

5. ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ð 139030,85 ʛa;  

6. ʩʚʝʪʣʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ð 167985,7 ʛa;  

7. ʦʙʳʢʥʦʚʝʥʥʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ð 2117,65 ʛa;  

8. ʩʚʝʪʣʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ð 1737,37 ʛʘ;  

9. ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ð 2773,0 ʛa;  

10. ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ð 716,93 ʛa;  

11. ʩʦʣʦʥʯʘʢʠ ð 44874,59 ʛa;  

12. ʠʥʳʝ ʧʦʯʚʳ ð 58920,67 ʛa. 

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʦʟʚʳʰʝʥʥʳʝ ʯʘʩʪʠ 

ʄʫʛʘʥʩʢʦʡ ʩʪʝʧʠ ʧʨʠʤʝʨʥʦ ʜʦ ʚʳʩʦʪʳ 200ï300 ʤ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 63000 ʛʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʳʩʦʢʦʡ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴʶ. ʈʝʣʴʝʬ ʥʝʩʢʦʣʴʢʦ ʨʘʩʯʣʝʥʝʥ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ 

ʷʚʣʷʶʪʩʷ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʣʷ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ 

ʭʘʨʘʢʪʝʨʥʳ: ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʚʦʤ ʧʦʣʫʤʝʪʨʦʚʦʤ 

ʩʣʦʝ ʥʘʣʠʯʠʝ ʫʧʣʦʪʥʝʥʥʦʛʦ ʠ ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʚ ʧʨʝʜʝʣʘʭ 30ï80 ʩʤ; 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʳʩʦʢʘʷ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʠ ʪ. ʜ. ʆʢʫʣʴʪʫʨʝʥʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 40ï

45 ʩʤ. 
 

ʊʘʙʣʠʮʘ 2. 

ʇʆʂɸɿɸʊɽʃʀ ʇʃʆɼʆʈʆɼʀʗ ʉɽʈʆ-ʂʆʈʀʏʅɽɺʓʍ ʇʆʏɺ 
 

ʇʦʢʘʟʘʪʝʣʠ ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʆʩʚʝʪʣʝʥʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

ʀʥʪʝʨʚʘʣ M ʀʥʪʝʨʚʘʣ M 

ɻʫʤʫʩ,% 

0ï20 ʩʤ 2,78ï3,15 2,99 1,66ï2,45 2,02 

0ï50ʩʤ 2,32ï2,48 2,40 1,1ï2,25 1,72 

0ï100ʩʤ 1,85ï1,95 1,90 1,14ï1,85 1,54 

ɸʟʦʪ, %     

0ï20 ʩʤ 0,20ï0,24 0,22 0,14ï0,18 0,16 

0ï50ʩʤ 0,17ï0,20 0,18 0,12ï0,17 0,14 

ʌʦʩʬʦʨ, % 

0ï20 ʩʤ 0,23ï0,27 0,25 0,17ï0,22 0,20 

0ï50 ʩʤ 0,18ï0,23 0,21 0,15ï0,20 0,17 

ʉʫʤʤʘ ʧʦʛʣ. ʦʩʥ., ʤʛ -ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ 

0ï20 ʩʤ 24,13ï41,80 32,00 25,03ï25,60 25,32 

0ï50 ʩʤ 23,30ï37,60 32,53 21,00ï21,30 21,07 

ʌʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ 

<0,001 40,80ï42,80 41,80 42,80ï55,3 49,24 

0ï100 ʩʤ 9,5ï11,5 10,5 10,50ï19,90 14,97 

pH 

0ï100 ʩʤ 6,9ï8,0 7,7 7,5ï8,2 7,9 

 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,74ï3,52%, ʚ ʩʦʩʪʘʚʝ 
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ʛʫʤʫʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 0,19ï0,28%, ʘ 

ʬʦʩʬʦʨʘ 0,15ï0,25%. ɺ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʥʠʞʘʝʪʩʷ. ʉʦʜʝʨʞʘʥʠʝ 

ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 24,23ï34,80 ʤʛ. ɻʢʚ. ʥʘ 100 ʛ 

ʧʦʯʚʳ. ɺ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʛʣʦʱʝʥʥʦʛʦ 

ʥʘʪʨʠʷ ʜʦʩʪʠʛʘʝʪ ʜʦ 5,39% ʦʪ ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ. ʂʘʣʴʮʠʡ ʚ ʩʫʤʤʝ ʧʦʛʣʦʱʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʝʪ: 54,3ï90,5% ʦʪ ʩʫʤʤʳ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʪʠʦʥʦʚ ʤʘʛʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʜʦʭʦʜʠʪ ʜʦ 40%, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʛʥʠʝʚʦʡ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʵʪʠʭ ʧʦʯʚ. ɺʝʨʭʥʠʝ 

ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ ʦʪʣʠʯʘʶʪʩʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʜʦ 80 ʩʤ, ʘ ʟʘʪʝʤ (ʜʦ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ 

ʧʦʨʦʜʳ) ʛʣʠʥʠʩʪʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ: 42,80ï52,16%, ʢʦʪʦʨʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʦʛʣʠʥʝʥʥʦʩʪʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ. ʂʘʨʙʦʥʘʪʳ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʝʨʭʥʠʭ 

ʩʣʦʷʭ ʠ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʩʣʦʝ ʧʦʯʚʳ, ʩʦʩʪʘʚʣʷʷ 9,48ï12,91%. ʈʝʘʢʮʠʷ (ʨʅ) ʧʦʯʚ ʚ ʦʩʥʦʚʥʦʤ 

ʥʝʡʪʨʘʣʴʥʘʷ ʠ ʱʝʣʦʯʥʘʷ ʠ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7,4ï8,0 (ʊʘʙʣʠʮ r2ï3). 
 

ʊʘʙʣʠʮʘ 3. 

ʇʆʂɸɿɸʊɽʃʀ ʇʃʆɼʆʈʆɼʀʗ ʉɽʈʆ-ʂʆʈʀʏʅɽɺʓʍ ʇʆʏɺ 
  

ʇʦʢʘʟʘʪʝʣʠ ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʉʚʝʪʣʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

ʀʥʪʝʨʚʘʣ M ʀʥʪʝʨʚʘʣ M 

ɻʫʤʫʩ,%     

0ï20 ʩʤ 2,02ï2,91 2,44 1,30ï2,32 1,73 

0ï50 ʩʤ 1,6ï2,80 2,21 1,00ï2,20 1,45 

0ï100 ʩʤ 0,3ï2,31 1,55 0,80ï1,9 1,20 

ɸʟʦʪ, %     

0ï20 ʩʤ 0,16ï0,24 0,19 0,10ï0,18 0,14 

0ï50 ʩʤ 0,10ï0,19 0,15 0,09ï0,17 0,12 

ʌʦʩʬʦʨ, %     

0ï20 ʩʤ 0,20ï0,24 0,22 0,15ï0,20 0,17 

0ï50 ʩʤ 0,15ï0,20 0,18 0,12ï0,17 0,15 

ʉʫʤʤʘ ʧʦʛʣ.ʦʩʥ., ʤʛ/ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ. ʌʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ   

0ï100 ʩʤ 18,85ï68,61 31,60 18,75ï38,80 28,35 

<0,001 17,6ï69,4 31,21 19,70ï35,90 27,97 

0ï100 ʩʤ 42,0ï59,4 49,20 42,10ï62,70 52,61 

pH 9,00ï22,50 15,91 10,00ï25,40 17,25 

0ï100 ʩʤ 7,5ï8,5 8,0 7,6ï8,8 8,1 

 

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʶʞʥʳʭ ʯʘʩʪʷʭ ʪʝʨʨʠʪʦʨʠʠ. ʈʝʣʴʝʬ ʚ 

ʦʩʥʦʚʥʦʤ ʚʦʣʴʥʠʩʪʳʡ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩʦʩʪʦʷʪ ʠʟ  ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʇʣʦʱʘʜʴ ʵʪʠʭ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 167 985,7 ʛʘ. 

ɺ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʩʫʭʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʄʫʛʘʥʩʢʦʡ ʩʪʝʧʠ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʜʦʭʦʜʠʪ ʜʦ 2,71%, ʩʥʠʞʘʷʩʴ ʥʠʞʝ ʜʦ 1% ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʷʩʴ 

ʛʣʫʙʞʝ ʜʦ 0,4%. ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ, ʢʘʢ ʠ ʛʫʤʫʩʘ, ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 

ʛʣʫʙʠʥʦʡ: ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 0,12ï0,20%. ʉʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʚ 

ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ 8,2%, ʘ ʚ ʥʠʞʥʝʤ ʜʦʭʦʜʠʪ ʜʦ 15,43%. ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʛʠʧʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʠʞʝ ʢʘʨʙʦʥʘʪʥʦ-ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ 

ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦ ʩʨʝʜʥʝʡ ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ, 

ʜʦʩʪʠʛʘʶʱʝʡ 19,66ï26,25 ʤʛ. ʢɻʚ. ʥʘ 100 ʛ ʧʦʯʚʳ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʦʛʦ Ca ʩ ʛʣʫʙʠʥʦʡ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ Mg ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʯʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ 
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ʥʠʟʤʝʥʥʦʩʪʠ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚ 7ï15% ʦʪ 

ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʩʦʣʦʥʮʝʚʘʪʳʡ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʛʣʦʱʝʥʥʦʛʦ Na ʚʳʰʝ 15ï20% ʠ ʙʦʣʝʝ. ɺʝʣʠʯʠʥʘ ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ ʩʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʩʣʘʙʦ ʠ ʩʠʣʴʥʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ð 7,5ï

8,3. ɺ ʩʠʣʴʥʦ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚʘʭ ʝʝ ʟʥʘʯʝʥʠʝ ʜʦʭʦʜʠʪ ʜʦ 8,9ï9,0. ɺ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʝʟʘʭ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʣʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʜʦʡ, 

ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʟʘʤʝʪʥʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʛʣʠʥʠʩʪʦʩʪʠ (3,88%) ʠ ʥʘʨʘʩʪʘʥʠʝ ʬʨʘʢʮʠʠ ʢʨʫʧʥʦʡ ʧʳʣʠ ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʯʘʩʪʷʭ 

ʧʨʦʬʠʣʷ, ʛʜʝ ʦʙʳʯʥʦ ʠʣʣʶʚʠʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʩʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʣʝʛʢʠʤʠ ʠ ʧʝʩʯʘʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚ ʥʝʙʦʣʴʰʦʝ (0,07%), ʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʥʠʟ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ (ʜʦ 0,35%). ɺ ʰʣʝʡʬʦʚʦʡ ʟʦʥʝ ʧʦʜʛʦʨʥʦʡ 

ʨʘʚʥʠʥʳ ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʦʩʦʙʝʥʥʦ ʩʫʣʴʬʘʪʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʯʚ (1,25%). ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʦʙʳʯʥʦ 

ʟʘʥʠʤʘʶʪ ʧʦʥʠʞʝʥʥʳʝ, ʘ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʧʦʚʳʰʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ, ʛʜʝ ʠʤʝʶʪʩʷ  

ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. 

 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʄʫʛʘʥʩʢʦʡ ʨʘʚʥʠʥʳ ʚ 

ʤʝʩʪʘʭ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʠ ʦʙʲʝʜʠʥʷʶʪ ʧʦʯʚʳ ʨʘʟʥʦʡ ʜʘʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ.  

ʇʣʦʱʘʜʴ ʜʘʥʥʳʭ ʧʦʯʚ ʟʘʥʠʤʘʝʪ 1400 ʛʘ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʦʢʫʣʴʪʫʨʝʥʥʳʤ 

ʩʣʦʝʤ ʤʦʱʥʦʩʪʴʶ 35ï65 ʩʤ, ʛʠʧʩʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 20ï25 ʩʤ. 
 

ʊʘʙʣʠʮʘ 4. 

ʇʆʂɸɿɸʊɽʃʀ ʇʃʆɼʆʈʆɼʀʗ ʃʋɻʆɺʆ-ʉɽʈʆɿɽʄʅʓʍ ʀ ɸʃʃʖɺʀɸʃʔʅʆ-ʃʋɻʆɺʓʍ ʇʆʏɺ 

  

ʇʦʢʘʟʘʪʝʣʠ ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʉʚʝʪʣʳʝ ʣʫʛʦʚʦ-

ʩʝʨʦʟʝʤʥʳʝ 

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ 

ʀʥʪʝʨʚʘʣ M ʀʥʪʝʨʚʘʣ M ʀʥʪʝʨʚʘʣ M 

ɻʫʤʫʩ,%       

0ï20 ʩʤ 1,90ï2,20 2,05 1,43ï2,40 1,78 1,40ï2,50 2,10 

0ï50 ʩʤ 1,20ï2,00 1,71 1,24ï2,00 1,57 1,90ï2,00 1,70 

0ï100 ʩʤ 1,04ï1,76 1,50 1,05ï1,64 1,31 1,00ï1,70 1,45 

ɸʟʦʪ, %       

0ï20 ʩʤ 0,10ï0,17 0,14 0,10ï0,16 0,13 0,13ï0,20 0,17 

0ï50 ʩʤ 0,10ï0,15 0,13 0,10ï0,14 0,11 0,11ï0,19 0,15 

ʌʦʩʬʦʨ, %       

0ï20 ʩʤ 0,16ï0,23 0,19 0,15ï0,19 0,17 0,22ï0,26 0,24 

0ï50 ʩʤ 0,12ï0,21 0,17 0,10ï0,18 0,14 0,17ï0,23 0,20 

ʉʫʤʤʘ ʧʦʛʣ. ʦʩʥ., ʤʛ/ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ. ʌʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ  

0ï100 ʩʤ 30,10ï53,40 37,94 32,70ï35,40 34,37 24,90ï43,90 34,40 

<0,001 28,00ï45,90 37,50 31,80ï38,30 35,27 25,30ï40,00 33,05 

0ï100 ʩʤ 48,80ï69,00 55,17 48,50ï76,30 59,41 39,50ï44,00 41,75 

pH 22,64ï33,72 28,08 25,80ï36,44 30,21 10,50ï13,70 12,10 

0ï100 ʩʤ 7,8ï8,2 8,1 7,9ï8,3 8,2 7,8ï8,5 8,1 

 

ʉʪʨʫʢʪʫʨʘ ʧʦʯʚ ʙʦʣʴʰʦʡ ʯʘʩʪʴʶ ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ, ʚ ʧʨʦʬʠʣʝ ʥʘʠʙʦʣʴʰʝʝ ʫʧʣʦʪʥʝʥʠʝ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʘʨʙʦʥʘʪʥʦ-ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ. ʇʘʭʦʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ʩʦʜʝʨʞʘʪ 1,3ï3,19% 
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ʛʫʤʫʩʘ ʩ ʟʘʢʦʥʦʤʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪ ʥʦʚʦʦʨʦʰʘʝʤʳʭ ʩʣʘʙʦʦʢʫʣʴʪʫʨʝʥʥʳʭ 

ʢ ʚʳʩʦʢʦʦʢʫʣʴʪʫʨʝʥʥʳʤ [3]. 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 0,15ï0,26%, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ð 0,12ï0,23%. 

ɽʤʢʦʩʪʴ ʦʙʤʝʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ð 23,4ï31,35 ʤʛ. ʢɻʚ. ʥʘ 1000 ʛ ʧʦʯʚʳ. ɺ 

ʩʣʘʙʦʦʢʫʣʴʪʫʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩ ʛʣʫʙʠʥʳ 30ï40 ʩʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ Nʘ 

ʠ ʫʩʠʣʠʚʘʝʪʩʷ ʱʝʣʦʯʥʦʩʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʵʪʠʭ ʧʦʯʚ. ʕʪʠ ʧʦʯʚʳ ʧʦ ʰʢʘʣʝ 

ʈ. ɻ. ʄʘʤʝʜʦʚʘ [5] ʚʳʩʦʢʦʢʘʨʙʦʥʘʪʥʳʝ ð 11,54ï18,63%. ɺ ʮʝʣʠʥʥʳʭ ʧʦʯʚʘʭ ʷʨʢʦ ʚʳʨʘʞʝʥ 

ʠʣʣʶʚʠʘʣʴʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʩʣʦʡ, ʘ ʚ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ʢʘʨʙʦʥʘʪʳ ʚʳʤʳʚʘʷʩʴ, ʩʦʙʠʨʘʶʪʩʷ 

ʥʠʞʝ ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ. ɺ ʦʨʦʰʘʝʤʳʭ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʙʦʣʝʝ ʪʷʞʝʣʳʡ, ʯʝʤ ʫ ʮʝʣʠʥʥʳʭ ʧʦʯʚ ð 49,55ï59,40%, ʢʦʪʦʨʦʝ ʦʙʲʷʩʥʷʝʪʩʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʥʘʥʦʩʦʚ. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʠ 

ʱʝʣʦʯʥʘʷ ð 7,9ï8,5 (ʊʘʙʣʠʮʘ 4). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʙʘʣʣʦʚ ʙʦʥʠʪʝʪʘ ʧʦʯʚ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʚʠʜʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ- 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʛʫʤʫʩʘ, ʟʘʧʘʩʳ ʢʦʪʦʨʦʡ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ ʧʨʠʥʠʤʘʣʠʩʴ ʚ ʪ/ʛa. 

ɸʟʦʪ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, 

ʩʠʥʪʝʟʠʨʫʷ ʙʝʣʢʦʚ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʩʦʩʪʦʠʪ ʠʟ ʩʣʦʞʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʛʣʦʱʝʥʥʳʝ ʠʭ ʬʦʨʤʳ 

ʨʘʩʪʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʯʪʝʥʳ ʚ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ. 

ʌʦʩʬʦʨ, ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚ, 

ʫʩʠʣʠʚʘʝʪ ʪʘʢʞʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʢ ʤʦʨʦʟʘʤ, ʟʘʩʫʭʠ ʠ ʚʦʟʥʠʢʘʶʱʠʤ ʙʦʣʝʟʥʷʤ, 

ʷʚʣʷʷʩʴ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʨʘʩʪʝʥʠʡ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʫʛʥʝʪʝʥʠʝ ʨʘʩʪʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʢʘʪʠʦʥʦʚ, ʠʭ ʩʦʩʪʘʚ ʠ 

ʩʦʦʪʥʦʰʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʪʘʢʞʝ ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ Ca ʠ Mg ʚ 

ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ. Ca ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʚʨʘʱʝʥʠʷ ʘʟʦʪʘ, ʚ ʨʘʩʭʦʜʝ ʟʘʧʘʩʦʚ 

ʙʝʣʢʘ ʠ ʜʨ. ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʘ ʥʝʭʚʘʪʢʘ Mg ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ 

ʬʦʪʦʩʠʥʪʝʟʘ, ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠ ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ ʩʣʦʷ ʧʦʯʚ 0-20 ʩʤ, 0-50 

ʩʤ. 

)
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( vpd
r

ÖÖ
=  (1) 

ʛʜʝ, r ð ʟʘʧʘʩʳ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʧʦ ʩʣʦʷʤ, ʪ/ʛa; p ð ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ, ʘʟʦʪʘ, 

ʬʦʩʬʦʨʘ ʚ %;v ð ʧʣʦʪʥʦʩʪʴ ʧʦʯʚ ʧʦ ʩʣʦʷʤ, ʤ3/ʛa. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ ʨʘʩʩʯʠʪʘʥʳ ʥʘʣʠʯʠʝ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʝʤʢʦʩʪʠ 

ʧʦʛʣʦʱʝʥʠʷ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʤʝʪʦʜʠʢʝ ʧʦ ʜʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʯʚ ʪʝʨʨʠʪʦʨʠʠ, ʵʪʘʣʦʤ 

ʧʨʠʥʷʪʳ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʪʠʧʳ ʠ ʧʦʜʪʠʧʳ ʧʦʯʚ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʳ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ (2). 
 

100Ö=

eK

fK

B  
(2) 

 

ʛʜʝ, B ð ʙʦʥʠʪʠʨʦʚʦʯʥʳʡ ʙʘʣʣ ʧʦʯʚ; Kf  ð ʌʘʢʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʧʦʯʚ ʧʦ ʩʚʦʡʩʪʚʘʤ; 

Ke
 ð ʩʦʦʪʚʝʪʩʪʚʫʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʘʣʦʥʥʦʡ ʧʦʯʚʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʙʦʥʠʪʠʨʦʚʦʯʥʘʷ ʰʢʘʣʘ 
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ʜʣʷ ʧʦʯʚ ʄʫʛʘʥʩʢʦʡ ʩʪʝʧʠ, ʧʨʦʚʝʜʝʥʥʘʷ ʧʦ 9-ʪʠ ʪʠʧʘʤ ʠ ʧʦʜʪʠʧʘʤ ʧʦʯʚ. ʇʨʠ ʦʮʝʥʢʠ 

ʥʘʠʚʳʩʰʠʡ ʙʘʣʣ (100 ʙʘʣʣ) ʧʦʣʫʯʠʣʠ ʪʝʤʥʦ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʳ ʟʘ 

ʵʪʘʣʦʥʥʳʝ.  ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʧʦʣʫʯʠʣʠ -88 

ʙʘʣʣʦʚ, ʪʝʤʥʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ð 87 ʙʘʣʣʦʚ. ʄʝʥʝʝ ʧʣʦʜʦʨʦʜʥʳʤʠ ʠ ʥʠʟʢʠʤʠ 

ʙʘʣʣʘʤʠ ʦʢʘʟʘʣʠʩʴ ʦʩʚʝʪʣʝʥʥʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʠ ʦʩʚʝʪʣʝʥʥʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ 

ʩ ʦʮʝʥʦʯʥʳʤ ʙʘʣʣʦʤ ʙʦʥʠʪʝʪʘ 60 ʠ 54 ʙʘʣʣʘ . 

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʮʝʥʢʘ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʦʯʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʫʤʥʦʞʘʷ 

ʦʩʥʦʚʥʳʝ ʙʘʣʣʳ ʙʦʥʠʪʝʪʘ ʢ ʧʦʧʨʘʚʦʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʙʦʥʠʪʠʨʦʚʦʯʥʳʝ 

ʙʘʣʣʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʜʪʠʧʘ ʧʦʯʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʫʪʦʯʥʷʪʴ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʠ ʧʦʟʚʦʣʷʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪʥʦʡ ʤʝʩʪʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʩ ʦʮʝʥʦʯʥʳʤʠ ʙʘʣʣʘʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʝʣʴʝʬʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʭʦʟʷʡʩʪʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚ ʨʝʜʢʦʤ ʩʣʫʯʘʝ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʙʳʚʘʝʪ 

ʦʜʥʦʨʦʜʥʦʡ. ʇʦʯʚʳ ʄʫʛʘʥʦ-ʉʘʣʴʷʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʪʘʢʞʝ ʥʝ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ, ʛʜʝ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʩʦʣʝʥʥʳʝ, ʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ ʩ ʨʘʟʣʠʯʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ. 

ʀʪʦʛʦʚʳʝ ʙʦʥʠʪʠʨʦʚʦʯʥʳʝ ʙʘʣʣʳ ʨʘʩʩʯʠʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ 

ʙʦʥʠʪʝʪʘ ʠ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʧʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ) ʧʦ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
 

ɹʚ=ɹʪĀKʟĀKʩʮĀKʛʨ, (3) 
 

ʛʜʝ, ɹʚ ð ʙʦʥʠʪʠʨʦʚʦʯʥʳʡ ʙʘʣʣ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʦʯʚ; ɹ ʪ ï ʙʦʥʠʪʠʨʦʚʦʯʥʳʡ ʙʘʣʣ ʪʠʧʦʚ 

ʧʦʯʚ;  

ʇʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: ɹ  ð ʧʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ; Kĸk ð ʧʦ ʩʪʝʧʝʥʠ 

ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ; Kqr ð ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʯʢʦʤʫ ʩʦʩʪʘʚʫ  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʥʠʪʠʨʦʚʦʯʥʳʭ ʙʘʣʣʦʚ ʠ ʧʣʦʱʘʜʝʡ ʧʦʯʚ ʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 

ʄʫʛʘʥʩʢʦʡ ʩʪʝʧʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʙʘʣʣʳ ʧʦʯʚ ʧʦ ʨʘʟʚʝʨʥʫʪʦʡ ʰʢʘʣʝ 

ʙʦʥʠʪʝʪʘ ʩʦʩʪʘʚʣʝʥʘ ʠʪʦʛʦʚʘʷ ʙʦʥʠʪʠʨʦʚʦʯʥʘʷ ʰʢʘʣʘ ʧʦʯʚ. ʇʨʠʥʷʚ ʟʘ 

1 ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʙʘʣʣ ʦʧʨʝʜʝʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦʯʚ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ 5, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʦʩʥʦʚʥʳʭ ʙʘʣʣʦʚ ʙʦʥʠʪʝʪʘ ʩ ʠʪʦʛʦʚʳʤʠ 

ʙʘʣʣʘʤʠ ʧʦʯʚ ʩ ʫʯʝʪʦʤ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʮʝʥʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʦʯʚʳ ʄʫʛʘʥʦ-ʉʘʣʴʷʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʠʪʦʛʦʚʳʝ 

ʙʦʥʠʪʠʨʦʚʦʯʥʳʝ ʙʘʣʣʳ ʄʫʛʘʥʦ-ʉʘʣʴʷʥʩʢʦʛʦ ʤʘʩʩʠʚʘ: ʪʝʤʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ð 85 ʙʘʣʣʘ; 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ð 70 ʙʘʣʣʘ; ʩʚʝʪʣʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ð 52 ʙʘʣʣʘ; ʣʫʛʦʚʦ-

ʩʝʨʦʟʝʤʥʳʝ ð 76 ʙʘʣʣʘ; ʩʚʝʪʣʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ð 60 ʙʘʣʣʘ; ʪʝʤʥʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ 

ð 51 ʙʘʣʣʘ; ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ð 44 ʙʘʣʣʘ; ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ð 35 ʙʘʣʣʦʚ; 

ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ð 45 ʙʘʣʣʦʚ.  

ʊʘʙʣʠʮʘ 5. 

ʆʂʆʅʏɸʊɽʃʔʅɸʗ ɹʆʅʀʊʀʈʆɺʆʏʅɸʗ ʐʂɸʃɸ ʇʆʏɺ ʄʋɻɸʅʆ-ʉɸʃʔʗʅʉʂʆɻʆ ʄɸʉʉʀɺɸ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʆʩʥʦʚʥʦʡ 

ʙʘʣʣ 

ʙʦʥʠʪʝʪʘ 

ʀʪʦʛʦʚʳʝ 

ʙʘʣʣʳ 

ʙʦʥʠʪʝʪʘ 

ʂʦʵʬ. ʦʪʥ. 

ʜʦʩʪʦʠʥʩ

ʪʚʘ ʧʦʯʚ 

ʇʣʦʱʘʜʴ 

ʛa % 

ʊʝʤʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ  100 85 2,43 2137,78 0,47 

ʆʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ  88 70 2 14719,40 3,23 

ʉʚʝʪʣʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ  70 52 1,49 19664,69 4,32 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʆʩʥʦʚʥʦʡ 

ʙʘʣʣ 

ʙʦʥʠʪʝʪʘ 

ʀʪʦʛʦʚʳʝ 

ʙʘʣʣʳ 

ʙʦʥʠʪʝʪʘ 

ʂʦʵʬ. ʦʪʥ. 

ʜʦʩʪʦʠʥʩ

ʪʚʘ ʧʦʯʚ 

ʇʣʦʱʘʜʴ 

ʛa % 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ  76 49 1,4 2117,65 0,47 

ʉʚʝʪʣʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ  68 60 1,71 1737,37 0,38 

ʊʝʤʥʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ  87 51 1,46 654,30 0,14 

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ  77 44 1,26 139030,85 30,53 

ʆʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦʟʝʤʥʦ-

ʣʫʛʦʚʳʝ  

60 35 1 167985,70 36,80 

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ  72 45 1,29 716,93 0,15 

 

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ, ʚʝʜʫʱʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʭʣʦʧʯʘʪʥʠʢ ʠ ʦʟʠʤʳʝ 

ʟʝʨʥʦʚʳʝ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʚʠʥʦʛʨʘʜ ʠ ʣʶʮʝʨʥʘ. ʇʣʦʱʘʜʴ ʠʥʪʝʥʩʠʚʥʦ 

ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʠ. ʅʝʦʨʦʰʘʝʤʳʝ ʫʯʘʩʪʢʠ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ, ʚʳʛʦʥʳ ʠ ʩʝʥʦʢʦʩʳ. ʅʘʠʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʚ ʨʝʛʠʦʥʝ  ʪʝʤʥʦ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʧʦʣʫʯʠʚʰʠʝ 100 ʙʘʣʣʦʚ. 
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CHARACTERISTIC PROPERTIES OF THE SPREAD  

OF ASSOCIATIVE DISEASES IN DOMESTIC CHICKENS 

 

ÉMammadov R., Azerbaijan Scientific Research Veterinary Institute,  

Baku, Azerbaijan roma2000615@hotmail.com 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ɸʉʉʆʎʀɸʊʀɺʅʓʍ ɿɸɹʆʃɽɺɸʅʀʁ  

ʋ ɼʆʄɸʐʅʀʍ ʂʋʈ 

 

Éʄʘʤʝʜʦʚ ʈ. ʉ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, roma2000615@hotmail.com 

 

Abstract. In private poultry farms, located in the Fatmai and Sarai settlements of Apsheron 

district there have been carried out scatological and helminthological examination for various age 

groups. It became known that in Fatmai settlement infection of birds with various invasions, 

including with IE of ascaridiosis was 32.0%, II 2ï31 of specimens, with IE of raillietinosis 18.9%, 

II 1ï9 of specimens, with IE of heterakiosis was 30.9%, II 2ï28 of specimens, and according to 

the results of examinations, conducted on poultry in Sarai settlement, with ascaridiosis having IE of 

30.7%, II 1ï29 of specimens, with IE of raillietinosis of 19.1%, II 2ï17 of specimens, with IE of 

heterakiosis of 30.2%, II 1ï23 of specimens of helminths, have been identified in the mixed form. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʯʘʩʪʥʳʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʩʝʣʢʘʭ ʌʘʪʤʘʡ 

ʠ ʉʘʨʘʡ ɸʧʰʝʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʨʦʚʝʜʝʥʦ ʢʦʧʨʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʉʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʦʩʝʣʢʝ ʌʘʪʤʘʡ 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʪʠʮ ʨʘʟʣʠʯʥʳʤʠ ʠʥʚʘʟʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʕʀ ʘʩʢʘʨʠʜʠʦʟʘ, ʩʦʩʪʘʚʠʣʘ 32,0%, 

ʀʀ 2ï31 ʵʢʟ., ʩ ʕʀ ʨʘʡʣʣʠʝʪʠʥʦʟʘ 18,9%, ʀʀ 1ï9 ʵʢʟ., ʧʨʠ ʕʀ ʛʝʪʝʨʘʢʠʜʦʟʘ 30,9%, ʀʀ 2ï28 

ʦʩʦʙʝʡ, ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʜʦʤʘʰʥʝʡ ʧʪʠʮʝ ʚ ʧʦʩʝʣʢʝ ʉʘʨʘʡ, ʩ 

ʘʩʢʘʨʠʜʠʦʟʦʤ ʩ ʀʕ 30,7%, ʀʀ 1ï29 ʵʢʟ., ʩ ʕʀ ʨʘʡʣʣʠʝʪʠʥʦʟʘ 19,1%, ʀʀ 2ï17 ʵʢʟ., ʩ ʕʀ 

ʛʝʪʝʨʘʢʠʜʦʟʘ 30,2%, ʀʀ 1ï23 ʵʢʟʝʤʧʣʷʨʘ ʛʝʣʴʤʠʥʪʦʚ ʚʳʷʚʣʝʥʳ ʚ ʩʤʝʰʘʥʥʦʤ ʚʠʜʝ. 

 

Keywords: helminths, bird, egg, private farm, invasion extensiveness, invasion intensity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʣʴʤʠʥʪ,r ʧʪʠʮʘ, ʷʡʮʦ, ʬʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʚʘʟʠʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ. 

 

After the attainment of independence, the Republic of Azerbaijan carried out radical changes 

in the economy of our country, and these works are ongoing, so far. As a result of reforms in 

agriculture, which is an important part of the national economy, new forms of farming have been 

created that have an impact on the development of agriculture, including livestock and poultry 

farming.  

Along with some infectious diseases, parasitic diseases also affect the development of poultry 

in modern times. Nowadays, along with some infectious diseases, parasitic diseases also exert their 

influence upon the development of poultry farming. Therefore, for the rapid development of 

poultry, there is a need to develop new measures for the protection of poultry from parasitic 
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diseases. In this regard, the study of mixed invasions such as raillietinosis, acidosis, and her 

acidosis, which have the greatest damage to poultry farming not only in Azerbaijan but also in other 

countries, remains relevant [1ï5]. The lack of sufficient development so far of control measures for 

mixed invasions, conduction of continual research works in this area is an urgent task in this regard. 

Recently, despite the implementation of periodic control and veterinary-sanitary measures and an 

increase in the management culture in poultry farming in connection with the creation of private 

and small poultry farms in Azerbaijan, mixed invasions are still observed. 

 

Materials and methods 

The studies were carried out in the parasitology department based on materials collected from 

private poultry farms in Fatmai and Sarai settlements of the Absheron district. 

In order to study mixed invasions in domestic chickens, on the whole 271 of samples of feces, 

136 samples of intestines were sampled from birds, with age groups above 2ï3, 5ï6; and 8 months, 

kept on floor conditions in private poultry farms in Fatmai settlements, and 246 samples of feces 

and 165 samples of intestines were collected from the private poultry farms of Sarai settlements and 

examined. The extensiveness and intensity were studied using the Fulluborn and sequential washing 

in faeces, and in the intestines using the partial dissection examination method. 

 

Discussion of the results received 

Infection with helminthiases of domestic chickens in private poultry farms of Fatmai and 

Sarai settlements were studied by age groups of birds.  

On the basis of helminthoovoscopy studies conducted, there were detected the infestation of 

domestic chickens, kept in private poultry farms in Fatmai settlements with ascaridiosis, 

raillietinosis and heterakiosis. In these farms, there were recorded infestations with raillietinosis at 

the rate of 18.9%, ascaridiosis of 35.8%, heterakiosis of 33.7% in birds 2ï3 months of age. The 

presence of infestations has been detected during the scatological examinations in birds of 5ï6 

months of age group with raillietinosis of 19.5%, ascaridiosis of 33.3%, heterakiosis of 31,0%, and 

in adult group of birds higher than 8 month the infestation level with raillietinosis was 16.1%, 

ascaridiosis 26.9%, heterakiosis was 28,1%. Results of examinations are given in Table 1. 

 

Table 1. 

AN INFESTATION OF DOMESTIC CHICKENS WITH MIXED INVASION 

(scatological examination) 
 

Age group 

(month) 

Number of 

faeces samples 

(piece) 

Ascaridia galli Raillietina 

tetragona 

Heterakis 

gallinarum 

Infestation 

(head) 

% Infestation 

(head) 

% Infestation 

(head) 

% 

2ï3 months of age 95 34 35,8 18 18.9 32 33.7 

5ï6 months of age 87 29 33,3 17 19.5 27 31.0 

Adults 89 24 26,9 14 16.1 25 28.1 

Total 271 87 32.0 49 18.2 84 30.9 

 

Summarizing the general results of studies conducted the extensiveness of invasions (IE) 

prevalent in farms was determined. Thus, in private poultry farms in Fatmai settlement there was 

recorded the presence of infestation with ascaridiosis of 32.0%, raillietinosis of 18.2%, heterakiosis 

of 30.9%.  
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In order to determine the invasion intensity (II), 45 head of birds at 2ï3 months of age, 

51 head of birds at 5ï6 months of age and 39 head of adults dead and slaugthered birds were 

examined by incomplete dissection method. During the examination of dissected carcasses there 

was detected that the extensiveness of invasion (IE) with Ascaridia in 2ï3 months of age was 

37,8%, invasion intensity was (II) 2ï31, IE of raillietinosis was 20.0%, II was 2ï9, IE of 

heterakiosis was 35.5%, II was 3ï28 of specimens. In 5ï6 months of age, IE of ascaridiosis was 

35.3%, II was 2ï26, IE of raillietinosis was 21.6%, II was 1ï6, IE of heterakiosis was 33.3%, II was 

2ï23 of specimens was detected. In adults the IE rate of ascaridiosis was 28,2%, II 3ï29, IE of 

raillietinosis ð 17.9%, II ð 2ï7, IE of heterakiosis ð 30.8%, II ð 2ï21. The results are presented 

in Table 2. 

Table 2. 

AN INFESTATION OF DOMESTIC CHICKENS WITH MIXED INVASIONS 

(on the basis of dissection studies) 
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2ï3 months 45 17 37.8 2ï31 9 20.0 2ï9 16 35.5 3ï28 

5ï6 months 51 18 35.3 2ï26 11 21.6 1ï6 17 33.3 2ï23 

Adults 39 11 28.2 3ï29 7 17.9 2ï7 12 30.8 2ï21 

Total 135 46 33.8 2ï31 27 19.8 1ï9 45 33.2 2ï28 

 

Based on dissected examinations for all age groups the invasion intensity of A. galli in birds 

were determined as 2ï31, R. tetragona II ð 1ï9, H. gallinarum II 2ï28 of specimens (Table 2). 

During the scatological examinations carried out in private poultry farms in Sarai settlement 

in 2ï3 months age group of birds, there was determined that the rate of infestation with  

raillietinosis was 20.5%, ascaridiosis 32.1%, and heterakiosis was 34.6%, in 5ï6 months of age the 

rate of raillietinosis was 22.1%, ascaridiosis was 32.5%, heterakiosis ð 29.1%, and in adult 

domestic chickens higher than 8 month of age the rate of raillietinosis was 14.6%, ascaridiosis ð 

27.5%, heterakiosis was 26.8% (Table 3). 

 

Table 3. 

AN INFESTATION OF DOMESTIC CHICKENS WITH MIXED INVASION  

(scatological study) 
 

Age group Sample of 

faeces 

(piece) 

A. galli R. tetragona H. gallinarum 

infected 

(head) 

% infected 

(head) 

% infected 

(head) 

% 

2ï3 months 78 25 32.1 16 20.5 27 34.6 

5ï6 months 86 28 32.5 19 22.1 25 29.1 

Adults 82 22 27.5 12 14.6 22 26.8 

Total 246 75 30.7 47 19.1 74 30.2 

 

In general, in farms of Sarai settlement, in all age groups of domestic chickens there were 

detected infestation with raillietinosis of 19.1%, ascaridiosis of 30.7%, heterakiosis of 30.2% 
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To determine the intensity of invasion (II) 61 head of birds at 2ï3 months of age, 59 head 

from 5ï6 months of age, from adults 45 head dead and slaughtered birds were dissected. During the 

dissection in 2ï3 months of age extensiveness of invasion (IE) of ascaridiosis was 34.4%, invasion 

intensity (II) was (II) 2ï31, IE of raillietinosis ð 19.7%, II ð 3ï15, IE of heterakiosis was 32.8%, 

II ð 2ï23, in 5ï6 months of age IE of ascaridiosis was 32.2%, II ð 1ï23 of specimens, IE of 

raillietinosis was 23.7%, II ð 2ï17, IE of heterakiosis was 30.5%, II 2ï21, and in adults IE of 

ascaridiosis was 26.7%, II ð 2ï29, IE of raillietinosis was 15.5%, II ð 2ï14, IE of heterakiosis 

was 28.9%, II 1ï19 of specimens have been determined based on studies carried out (Table 4). 

 

Table 4. 

INFESTATION OF DOMESTIC CHICKENS WITH INVASION  

(based on dissections) 
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2ï3 months 61 21 34.4 2ï31 12 19.7 3ï15 20 32.8 2ï23 

5ï6 months 59 19 32.2 1ï23 14 23.7 2ï17 18 30.5 2ï21 

Adults 45 12 26.7 2ï29 7 15.5 2ï14 13 28.9 1ï19 

Total 165 52 31.1 1ï29 33 19.7 2ï17 51 30.7 1ï23 

 

Summarizing the results of studies carried for settlement the intensity of invasions has been 

determined. Thus, in family poultry farms there were Ascaridia galli 1ï29, Raillietina tetragona 2ï

17, Heterakis gallinarum 1ï23 of helminth specimens. 

In general, according to the results of the scatological studies and dissection methods carried 

out in private poultry farms grazing inspections in individual poultry farms, associative invasions 

are still widespread in poultry. 

Conclusion 

1. In the private poultry farms of Fatmai settlement having IE of ascaridiosis at the rate of 

32.0%, II 2-31, IE of raillietinosis of 18.2%, II 1ï9, IE of heterakiosis of 30.9%, II 2ï28 of helminth 

specimens, the occurrence of associative infestation has been identified as a result of studies. 

2. For private poultry farm of Sarai settlement, there was recorded the IE of ascaridiosis ð

30.7%, II 1ï29, IE of raillietinosis of 19.1%, II 2ï17, IE of heterakiosis of 30.2%, II 1ï23 of 

helminth specimens. 
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TURKEY HELMINTHS IN AZERBAIJAN  
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʘ ʬʘʫʥʘ ʛʝʣɹʤʠʥʪʦʚ ʠʥʜʝʝʢ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʠ ʧʦʜʩʦʙʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʚ 23 ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 4 ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ: 

ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʷʤ, ʧʨʝʜʛʦʨʥʳʤ ʠ ʛʦʨʥʳʤ ʧʦʷʩʘʤ ɹʦʣʴh ʦʛʦ ʠ 

ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. ʋ ʠʥʜʝʝʢ ʥʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 12 ʚʠʜʦʚ ʛʝʣʤɹʠʥʪʦʚ, ʠʟ ʥʠʭ ʦʜʠʥ ʚʠʜ 

ʚʧʝʨʚʳʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ ʠʥʜʝʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ, ʘ 9 ʚʠʜʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ʇʨʠ 

ʚʩʢʨʳʪʠʠ 676 ʠʥʜʝʝʢ ʚʳʷʚʠʣʠ ʟʘʨʘʞʝʥʥʦʩʪʴ ʛʝʣʴʤʠʥʪʘʤʠ ʥʘ 75,4%, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʤʘʪʦʜʘʤʠ 

ð 74,4%, ʮʝʩʪʦʜʘʤʠ ð 7,8%, ʪʨʝʤʘʪʦʜʘʤʠ ð 0,14%. 

 

Abstract. The fauna of turkey helminths was studied in specialized and subsidiary farms of 

the population in 23 districts of the republic belonging to 4 natural and climatic zones: Kur-Aras 

and Lankaran lowlands, foothill and mountain belts of the Great and Lesser Caucasus. We have 

registered 12 species of turkey helminths, of which one species is recorded for the first time in 

turkeys in the CIS, and 9 species in Azerbaijan. When opening 676 turkeys, infection with 

helminths was revealed by 75.4%, including nematodes ð 74.4%, cestodes ð 7.8%, trematodes ð 

0.14%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʣʴʤʠʥʪʳ ʠʥʜʝʝʢ, ɸʟʝʨʙʘʡʜʞʘʥ. 

 

Keywords: turkey helminths, Azerbaijan. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʮʝʣʷʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʤʷʩʝ ʫʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʤʷʩʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʠʥʜʝʡʢʦʚʦʜʩʪʚʫ, ʢʘʢ ʦʪʨʘʩʣʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʜʘʶʱʝʡ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʠ 

ʜʠʝʪʠʯʝʩʢʦʝ ʤʷʩʦ [1ï8]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʚʳʛʦʜʫ ʠ ʚʘʞʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʠʥʜʝʝʢ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʪʠʮʝʚʦʜʩʪʚʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʝ ʧʦʣʫʯʠʣʦ ʜʦʣʞʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʩʥʦʚʝ, ʭʦʪʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʠʤʝʶʪʩʷ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʪʦʡ ʦʪʨʘʩʣʠ ʧʪʠʮʝʚʦʜʩʪʚʘ. ʊʝʤ ʙʦʣʝʝ, ʨʘʟʚʝʜʝʥʠʝʤ ʠʥʜʝʝʢ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʟʘʥʠʤʘʣʠʩʴ 

ʠʟʜʘʚʥʘ. ʀ ʥʳʥʝ, ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʚ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ, 

ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʛʦʣʦʚʴʝ ʠʥʜʝʝʢ, ʢʦʪʦʨʦʝ ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʤʷʩʦʤ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʧʨʠʚʝʜʰʠʭ ʢ ʩʥʠʞʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʠʥʜʝʝʢ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʥʜʝʡʢʦʚʦʜʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʛʝʣʴʤʠʥʪʦʟʳ, ʢʦʪʦʨʳʝ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʠʤʝʶʪ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʵʪʠʭ ʚʠʜʦʚ ʧʪʠʮ ʠ ʧʨʠʯʠʥʷʶʪ ʥʝʤʘʣʳʡ ʫʱʝʨʙ ʨʘʟʚʠʪʠʶ 

ʠʥʜʝʡʢʦʚʦʜʩʪʚʘ ʚ ʨʝʩʧʫʙʣʠʢʝ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʣʴʤʠʥʪʦʚ ʠ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 
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ʛʝʣʴʤʠʥʪʦʟʦʚ. ʄʝʞʜʫ ʪʝʤ, ʵʪʠ ʚʦʧʨʦʩʳ ʜʦ ʥʘʩ, ʚ ʫʩʣʦʚʠʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʥʝ ʙʳʣʠ ʠʟʫʯʝʥʳ. 

ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥ rʬʘʫʥʘ ʛʝʣʴʤʠʥʪʦʚ ʠ ʛʝʣʴʤʠʥʪʦʟ rʠʥʜʝʝʢ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʠʥʜʝʡʢʦʚʦʜʯʝʩʢʦʤ ʩʦʚʭʦʟʝ ʠ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʚ 23 ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 4 ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ: ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʠ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʷʤ, ʧʨʝʜʛʦʨʥʳʤ ʠ ʛʦʨʥʳʤ ʧʦʷʩʘʤ ɹʦʣʴʰʦʛʦ ʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ð ʅʘʛʦʨʥʦʛʦ 

ʂʘʨʘʙʘʭʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʝʪʦʜʦʤ ʧʦʣʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʧʦ ʂ. ʀ. ʉʢʨʷʙʠʥʫ ʠʩʩʣʝʜʦʚʘʣʠ 

676 ʠʥʜʝʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3-ʭ ʤʝʩʷʮʝʚ ʜʦ 2-ʭ ʣʝʪ, ʩʦʙʨʘʣʠ ʠ ʧʦʜʚʝʨʛʘʣʠ ʢʘʤʝʨʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ 12130 ʵʢʟ. ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʯʝʨʚʝʡ. ɻʝʣʴʤʠʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʠ ʤʝʪʦʜʦʤ ʚ ʤʫʟʝʝ ɺʀɻʀʉ. ʇʦʣʥʦʤʫ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʤʫ ʚʩʢʨʳʪʠʝ 

ʧʦʜʚʝʨʛʘʣʠ 168 ʠʥʜʝʝʢ ʠʟ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ (ʥʠʟʤʝʥʥʳʭ, ʧʨʝʜʛʦʨʥʳʭ ʠ ʛʦʨʥʳʭ) ʟʦʥʘʭ ʩ ʦʭʚʘʪʦʤ ʚʣʘʞʥʦʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʠ 

ʩʫʭʠʭ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʧʦʜʟʦʥ. ʉʝʟʦʥʥʫʶ ʠ ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʛʝʣʴʤʠʥʪʦʟʦʚ 

ʠʥʜʝʝʢ ʠʟʫʯʘʣʠ ʚ ʠʥʜʝʡʢʦʚʦʜʯʝʩʢʦʤ ʩʦʚʭʦʟʝ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʣʠ 508 ʠʥʜʝʝʢ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ 676 ʠʥʜʝʝʢ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʟ 

ʥʠʭ 510 (75,4%) ʟʘʨʘʞʝʥʳ ʛʝʣʴʤʠʥʪʘʤʠ, ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʦ 582 ʵʢʟ. 

ɺʩʝʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 12 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʨʝʤʘʪʦʜʘʤ, ʮʝʩʪʦʜʘʤ ʠ 

ʥʝʤʘʪʦʜʘʤ: Postharmostomum gallinum (Witenberg, 1923), Raillietina (R) tetragona (Molin, 

1858), R. echinobothrida (Megnin, 1881), Choanotania infundibulum (Bloch, 1779), 

Trichostrongylus tenuis (Mehlis, 1846), Ascaridia galli (Schrank,1788), Ascaridia dissimilis 

(Vigueras, 1931), Heterakis gallinarum (Schrank, 1786), Ganguleterakis dispar (Shrank, 1790), 

Subulura brumpti (Lopes-Neyra,1922), Capillaria obsignata (Madsen, 1945), Capillaria 

caudinflata (Molin,1858). ʀʟ ʥʠʭ ʦʜʠʥ ʚʠʜ (Subulura brumpti) ʚʧʝʨʚʳʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘʤʠ ʫ 

ʠʥʜʝʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ, ʘ 9 ʚʠʜʦʚ, (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ (R. tetragona, A. galli u H. gallinarum) 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʝ.  

ʋ ʠʥʜʝʝʢ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʝʤʘʪʦʜʳ8 ʚʠʜʦʚ 

(ʟʘʨʘʞʝʥʥʦʩʪʠ ʠʥʜʝʝʢ ʩʦʩʪʘʚʠʣʘ 74,4%), ʨʝʞʝ ʮʝʩʪʦʜʳ ð 3 ʚʠʜʘ (7,8%), ʝʝɦ ʨʝʞʝ ʪʨʝʤʘʪʦʜʳ 

ð 1 ʚʠʜ (0,14%). ʅʝʤʘʪʦʜʳ ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʧʪʠʮ ʪʘʢʞʝ 

ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʪʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ 

ʨʘʟʚʠʚʘʶʪʩʷ ʙʝʟ ʫʯʘʩʪʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ð ʛʝʦʛʝʣʴʤʠʥʪʳ, ʘ ʠʤʝʥʥʦ Capillaria 

obsignata, Heterakis gallinarum, Ascaridia galli u A. dissimilis. ʆʩʥʦʚʥʳʤ ʛʝʣʴʤʠʥʪʦʟʘʤʠ 

ʠʥʜʝʝʢ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʢʘʟʘʣʠʩʴ: ʘʩʢʘʨʠʜʠʦʟ, ʢʘʧʠʣʣʷʨʠʦʟ ʠ ʛʝʪʝʨʘʢʠʜʦʟ. ʕʪʠ ʢʠʰʝʯʥʳʝ 

ʥʝʤʘʪʦʜʦʟʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʢ ʚ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʚʩʝʭ ʨʘʡʦʥʦʚ 

ʨʝʩʧʫʙʣʠʢʠ, ʪʘʢ ʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʠʥʜʝʡʢʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʄʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʠʦʛʝʣʴʤʠʥʪʳ ð Postharmostumum ʧallinum, Raillietina echinobothrida, 

Choanotaenia infundibulum, Subulura brumpti, Capillaria caudinflata ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʛʝʣʴʤʠʥʪʘʤʠ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʛʝʣʴʤʠʥʪʦʚ, ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʟʘʨʘʞʝʥʠʷ ʠʤʠ ʠʥʜʝʝʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʨʝʩʧʫʙʣʠʢʠ. ʊʘʢ, 

ʬʘʫʥʘ ʛʝʣʴʤʠʥʪʦʚ ʠʥʜʝʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʣʘʞʥʦ-ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʟʦʥ ʩ ʤʷʛʢʠʤ ʢʣʠʤʘʪʦʤ ð 

ʃʝʥʢʦʨʘʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʨʘʡʦʥʳ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʛʘʯʝ, ʯʝʤ ʚ 

ʧʦʣʫʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʩʫʭʠʤ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʉʦʩʪʘʚ ʬʘʫʥʳ 
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ʛʝʣʴʤʠʥʪʦʚ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠʥʜʝʝʢ ʠ ʢʘʪʝʛʦʨʠʡ ʭʦʟʷʡʩʪʚ. 

ʅʘʧʨʠʤʝʨ, ʠʟ ʘʩʢʘʨʠʜʠʡ ʚ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʫ ʠʥʜʝʝʢ ʧʨʝʦʙʣʘʜʘʝʪ ʚʠʜ 

Ascaridia dissimilis, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʭʦʟʷʡʩʪʚʝ ʦʙʥʘʨʫʞʝʥʦ ʪʦʣʴʢʦ 

A. galli.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʳ ʚ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚʩʢʨʳʣʠ ʤʝʥʴʰʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʝʝʢ ʠ ʚ ʦʩʥʦʚʥʦʤ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʝʤ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʭʦʟʷʡʩʪʚʝ-

ʠʥʜʝʝʢ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, ʫ ʥʠʭ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʣʴʤʠʥʪʦʚ ð 11 ʚʠʜʦʚ, 

ʯʝʤ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʭʦʟʷʡʩʪʚʝ ð 7 ʚʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʠ ʟʘʨʘʞʝʥʥʦʩʪʴ ʠʥʜʝʝʢ 

ʛʝʣʴʤʠʥʪʘʤʠ ʚ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʚʳʰʝ (87%), ʯʝʤ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʭʦʟʷʡʩʪʚʝ (71,6%). ɺ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʟʘʨʘʞʝʥʥʦʩʪʴ ʠʥʜʝʝʢ 

ʜʦʩʪʠʛʘʝʪ ʜʘʞʝ 100%. ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢ h ʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʪʠʭ 

ʛʝʣʴʤʠʥʪʦʟʦʚ ʚ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʦʙʠʪʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʨʝʟʝʨʚʫʘʨʥʳʭ ʭʦʟʷʝʚ ʵʪʠʭ ʛʝʣʴʤʠʥʪʦʚ 

(ʤʫʨʘʚʴʝʚ, ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʤʝʩʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʥʜʝʝʢ ʩ 

ʢʫʨʘʤʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʪʠʮ ʢʘʢ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠʥʜʶʰʘʪ ʚ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ ʠʭ ʚ 

ʮʝʭʝ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦ ʜʚʫʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝ ʟʘʨʘʞʘʶʪʩʷ ʛʝʣʴʤʠʥʪʘʤʠ. ɿʘʨʘʞʝʥʠʝ 

ʠʥʜʶʰʘʪ ʥʘʯʠʥʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʠʭ ʥʘ ʥʘʧʦʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʪ.ʝ. ʚ ʧʪʠʯʥʠʢʠ ʠ ʥʘ 

ʚʳʛʫʣʴʥʳʝ ʧʣʦʱʘʜʢʠ, ʛʜʝ ʨʘʥʝʝ ʩʦʜʝʨʞʘʣʦʩʴ ʚʟʨʦʩʣʦʝ ʧʦʛʦʣʦʚʴʶ ʧʪʠʮ, ʢʫʨʳ ʠʣʠ ʠʥʜʝʡʢʠ. 

ɿʘʨʘʞʝʥʥʦʩʪʴ ʠʥʜʝʝʢ ʛʝʣʴʤʠʥʪʘʤʠ ʠʤʝʝʪ ʜʚʘ ʧʠʢʘ: ʧʝʨʚʳʡ ʣʝʪʦʤ, ʫ ʠʥʜʝʝʢ 5-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (87-90,1%), ʧʨʠʯʝʤ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ð ʜʦ 505 ʵʢʟ., ʚʪʦʨʦʡ ð ʚʝʩʥʦʡ 

ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ, ʫ ʠʥʜʝʝʢ 14 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (84%), ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ð ʜʦ 11 ʵʢʟ.  

ɿʘʨʘʞʝʥʠʝ ʘʩʢʘʨʠʜʠʷʤʠ, ʢʘʧʠʣʣʷʨʠʷʤʠ, ʛʝʪʝʨʘʢʠʩʘʤʠ ʠ ʨʘʡʣʣʠʝʪʠʥʘʤʠ ʚʧʝʨʚʳʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʠʥʜʶʰʘʪ ʚ ʦʙʱʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʦʚ 

ʧʨʠ ʘʩʢʘʨʠʜʠʦʟʝ ʠ ʨʘʡʣʣʠʝʪʠʥʦʟʝ ʣʝʪʦʤ, ʧʨʠ ʢʘʧʠʣʣʷʨʠʦʟʝ ð ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, ʧʨʠ 

ʛʝʪʝʨʘʢʠʜʦʟʝ ð ʟʠʤʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʠʥʜʝʝʢ 5, 8, 4 ʠ 11, 13 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ ʠʥʜʝʝʢ ʛʝʣʴʤʠʥʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʫ ʤʦʣʦʜʥʷʢʘ ʚ ʪʝʧʣʳʝ ʤʝʩʷʮʳ ʛʦʜʘ. ʉ ʚʦʟʨʘʩʪʦʤ ʧʪʠʮ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, 

ʭʦʪʷ ʫ ʙʦʣʝʝ ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ ɻ ʢʩʪʝʥʩʠʚʥʦʩʪʴ ʛʝʪʝʨʘʢʠʩʘʤʠ ʠ ʢʘʧʠʣʣʷʨʠʷʤʠ ʧʦʚʳʰʘʝʪʩʷ, 

ʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʦʩʪʘʝʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʘ ʘʩʢʘʨʠʜʠʠ ʠ ʨʘʡʣʣʠʝʪʠʥʳ ʚʦʦʙʱʝ ʥʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ. 

 

ɺʳʚʦʜʳ 

ʋ ʠʥʜʝʝʢ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 12 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ, ʠʟ ʥʠʭ ʦʜʠʥ ʚʠʜ 

ʚʧʝʨʚʳʝ ʫ ʠʥʜʝʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ, ʘ 9 ʚʠʜʦʚ ð ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ.  

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʝʣʴʤʠʥʪʦʚ ʠʥʜʝʝʢ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ 

ʭʦʟʷʡʩʪʚ ʨʘʟʣʠʯʝʥ. ʊʘʢ, ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 9 ʚʠʜʦʚ 

ʛʝʣʴʤʠʥʪʦʚ, ʚ ʨʘʡʦʥʘʭ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ð 7, ʅʘʛʦʨʥʦʛʦ ʂʘʨʘʙʘʭʘ (ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ) ð 6, ʥʘ 

ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ð 5 ʚʠʜʦʚ. 
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ɺ ʉʋʈʍɸʅʉʂʆʄ ʆɸɿʀʉɽ 

 

Éʂʘʙʫʣʦʚ ʕ. ɸ., ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ʊʝʨʤʝʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʛ. ʊʝʨʤʝʟ, ʋʟʙʝʢʠʩʪʘʥ, eshbolta@mail.ru 

 

Abstract. It is analyzed the terms that belong to the agriculture of the Surkhan Oasis such as 

arable lands, local fertilizers that serve to increase productivity, tools of labor which related to 

agriculture, names of workers in the field, terms which related to irrigation system in this article. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʨʤʠʥʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʛʦ ʦʘʟʠʩʘ, ʪʘʢʠʝ ʢʘʢ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ, ʤʝʩʪʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʦʨʫʜʠʷ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, 

ʪʝʨʤʠʥʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʨʘʙʦʯʠʭ ʥʘ ʧʦʣʝ ʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʠʩʪʝʤʝ ʦʨʦʰʝʥʠʷ. 

 

Keywords: abi, lalmi, white crop, blue crop, angora, pori, balance sheet, hired worker, water-

supervisor. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʙʠ, ʣʘʣʤʠ, ʙʝʣʘʷ ʢʫʣʴʪʫʨʘ, ʩʠʥʷʷ ʢʫʣʴʪʫʨʘ, ʘʥʛʦʨʘ, ʧʦʨʠ, ʙʘʣʘʥʩ, 

ʥʘʝʤʥʳʡ ʨʘʙʦʪʥʠʢ, ʚʦʜʥʠʢ. 

 

In the Surkhan oasis, farming is associated with irrigation. Accordingly, lands are divided into 

lands that are irrigated artificially and irrigated using natural precipitation. The oasis is divided into 

three regions according to its natural and geographical conditions [1, p. 118]: 

1. Fully irrigated (river oasis) area. 

2. Conditionally irrigated (pre-mountainous) area. 

3. Naturally irrigated (mountainous areas) area. 

The mountainous area of the oasis accounts for two-thirds of the entire region. It includes 

mainly natural irrigated crops in the northwestern parts of Boysun and Denau, as well as in the 

mountainous areas of Sherabad. 

Naturally irrigated is the land on which non-irrigated, rain-fed spring crops are planted [2, p. 

127]. Naturally irrigated arable lands cover a large area in the whole Bukhara emirate. The area of 

naturally irrigated lands in the emirate is more than 600, 000 acres, of which 60% is wheat. Twenty-

five percent was planted with barley and the rest with other crops [3, p. 4]. 

It is clear from the table above that irrigated lands also have a share in oasis farming. 

Naturally irrigated land ð farming through the construction of artificial canals, canals, reservoirs. 

Naturally irrigated lands are mainly planted with wheat, rice, oilseeds and cotton [4]. Research 

shows that in the early XIXïXX centuries, 85% of the population of the Bukhara Emirate was 

engaged in agriculture and animal husbandry [5, p. 85]. 
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The name of province Land suitable for 

farming 

Naturally irrigated 

lands, % 

Artificially irrigated 

lands, % 

Sherabad 15876 65, 94 34,1 % 

Baysun 24773 86, 54 13,8 % 

Denau 20405 62,44 37,6 % 

 

As the population of the oasis was engaged in large-scale farming, many terms related to this 

sector were used. It is known that the lands cultivated in the oasis also have different names. These 

are ñwhite cropò, ñblue cropò and so on. ñWhite cropò ð autumn crops. ñBlue cropò ð spring 

crops [6, p. 88]. 

By May, wheat, barley, and other crops sown in the fall had been harvested. The harvested 

crop is called ñangoraò [2, p. 15]. 

Angara is planted with watermelons, melons, cucumbers, oats and other crops, mainly sesame 

flax, moss, beans, melons. Even in the village, the farmers had small lands. Vegetables and barren 

lands in the village are called ñlifeò [6, p. 88]. A land surrounded by a cotton wall on all four sides, 

with a single gate or gate, and planted with apricots, apples, cherries, and other fruit trees, is called 

a garden [7, p. 36]. 

Farmers of the Surkhan oasis believed that the first condition for obtaining high yields from 

agricultural crops was quality tillage and its nutrition. After the autumn crops are harvested, the land 

is fertilized with local fertilizers, such as sheep and cow manure. All fertilizers applied to the soil 

are called óporiô [8, p. 14]. 

Plowing was mainly done with a plow. A simple tool with a cast iron gear, a plow, used for 

plowing [2, p. 212]. The hammer consisted of two parts. A tooth (pose) made of solid mulberry or 

apricot wood, the bottom is made of flat-footed iron or cast iron. Usually two oxen are added to the 

plow. Wheat was also sown in the fall after the land was plowed and prepared for planting. The 

crops sown during this period were called tiramisu crops. By late April and early May, early wheat 

and barley ripen. It took a lot of work to pick it up. Hashar method was used to harvest barley and 

wheat in large areas. Hashar is a type of voluntary assistance. It usually lasted one day, sometimes 

two days, digging ditches, building buildings, and so on [2, p. 309]. 

Large landowners made extensive use of different labor methods when working on their land, 

and different terms were applied to them. A quarterback is a farmer who works on someone's land, 

using his horse and tools to get a quarter of the harvest [2, p. 259]. 

In the twentieth century, the content of quarters changed somewhat, and landless peasants 

were also voluntarily hired for quarters. The quarterback tried to work productively by signing a 

contract with the landlord at the start of the season. He owned one-fourth to one-sixth of the crop 

grown [9, p. 134]. 

ñTengsheriklikò ð working together from planting to harvesting. 

ñNimkorlikò is the lease of land on the condition that a farmer who does not have a working 

animal to cultivate the land receive a portion of the crop grown. 

ñKhushchiò is a person who owns a pair of cattle and works on a wealthy landownerôs farm 

from early spring to late fall at the expense of a quarter of the harvest [2, p. 301]. Knowing the 

destiny of the harvest of the skilled and plowing skill of the farmer, his well-paid wages were paid 

in cash, land, and a share of the produce grown. 

ñMardikorò ð hired for a day or 10ï15 days to do a variety of house and field work. Wages 

are paid in cash or in kind. 

The productivity of agricultural crops also depends on the irrigation system. There are many 

terms associated with irrigation work, which helps to reveal its inner essence. These terms are: 
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The term ñmirabò is a combination of Arabic and Persian words. Mir is an abbreviation of the 

word ñamirò, which means chief, chairman, leader, bek. ñObò means water. ñMirabò means the 

head of water supply and irrigation facilities, which means the chief specialist of the industry [10, p. 

273]. 

In the Surkhan oasis, those who tried to block its way to bring river water to the fields, which 

is reflected in the term sepoya. Sepoya ð a device used in the construction of dams, dams, to 

protect the banks of rivers and streams from flooding. The three timbers (stems) are filled with 

rocks and other objects between the triangles, the waterway is blocked, the shoreline is strengthened 

[2, p. 204]. 

The river is blocked, and water is brought to the fields through large ditches. The main ditch 

is the main ditch where the river flows. A ditch that supplies water to small ditches, with water 

taken from the main ditch. 

ñBeshamakò is a ditch that draws water from a ditch and distributes it to the fields [2, p. 36]. 

ñSewageò is the port water that enters from one section and exits from the other in places such 

as ponds and fields [2, p. 179]. 

ñPoynovò or ñpoyonobò is the water or water table that irrigates field crops and comes out [2, 

p. 204]. 

The Poyonob waters are mainly discharged into the Zovur river. ñZovurò or ñZevirò is a ditch 

dug to avoid moisture or debris [2, p. 94]. 

In the period we studied, the amount of water used to irrigate irrigated crops was measured in 

a certain order and specific terms were used because irrigation facilities were extremely simple. 

ñBir suvò ð water that flows from a ditch day and night. 

ñBir tegirmonò (tosh) ð water that goes until a hail of grain is crushed in a mill. 

ñBir khushò is the water used to irrigate a field plowed with one pair of oxen. 

After the grain was harvested, the threshing floor was prepared and crushed. There are also 

terms specific to this period. 

ñOyokò ð refers to the process of throwing fresh grain in the middle of the threshing floor 

after threshing. 

ñDovakò is the first grain in the center that is not threshed by horses, and the second time it is 

threshed by a single horse. 

ñShopiriyò (wheat) is the process of throwing up the wheat grains with a wooden shovel on a 

windy day in order to get rid of them. 

ñChoshò is a pile of sifted wheat. 

ñDepmaò ð a special device that separates the rice husk, which is driven by a horse. 

ñKafsanò ð sharing a certain part of the crop. 

In conclusion, the interpretation of agricultural terms is important in the analysis of the 

history of the oasis. 
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ʢʦʤʤʫʥʠʢʘʮʠʠ ð ɻ ʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʝ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. ʅʝʡʨʦʛʝʥʝʪʠʢʘ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, ʩ ʫʯʘʩʪʠʝʤ 5P ʤʝʜʠʮʠʥʳ ʠ 5G ʪʝʭʥʦʣʦʛʠʡ. ʅʝʡʨʦʛʝʥʝʪʠʢʘ 

ʠʟʤʝʥʠʣʘ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʟʛʘ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʧʨʦʛʨʝʩʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʯʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʟʥʘʥʠʷ ʛʝʥʦʚ ʠ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ 

ʚʝʭʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. ʇʨʦʝʢʪ çɻʝʥʦʤ ʯʝʣʦʚʝʢʘè ð 

ʵʪʦ ʥʝʡʨʦʛʝʥʝʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʩ XX ʚ XXI ʚʝʢ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʢʨʳʪʠʷ ʙʣʘʛʦʜʘʨʷ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʧʨʦʥʠʮʘʪʝʣʴʥʳʤʠ ʢʣʠʥʠʮʠʩʪʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʫʯʝʥʳʤʠ. ɻʝʥʦʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʜʠʬʠʢʘʮʠʷʤ (ʚʩʪʘʚʢʘʤ, ʜʝʣʝʮʠʷʤ, ʟʘʤʝʥʘʤ) ʚ ʛʝʥʦʤʝ 

ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʦʩʥʦʚʘʥʦ ʥʘ ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʭ 

ʨʝʛʫʣʷʨʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʢʦʨʦʪʢʠʭ ʧʘʣʠʥʜʨʦʤʥʳʭ ʧʦʚʪʦʨʘʭ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʙʝʣʢʝ 

9 (CRISPR-Cas9). ʋ ʧʨʦʢʘʨʠʦʪ CRISPR-Cas9 ð ɻ ʪʦ ʘʜʘʧʪʠʚʥʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ɼʅʂ. CRISPR-Cas9 ʙʳʣ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʫʥʢʮʠʡ ʛʝʥʦʚ. ʉʦʥ ̫ ʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʤʝʭʘʥʠʟʤʦʤ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʙʲʝʤʝ, ʠʥʪʝʛʨʘʮʠʠ 

ʧʝʨʝʭʦʜʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ çʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʨʘʟʫʤè. Homo sapiens 

21 ʚʝʢʘ ʙʫʜʝʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʪʪʝʨʥʳ ʩʥʘ, ʫʧʨʘʚʣʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʧʨʠʚʳʯʢʠ ʩʥʘ. ʆʮʠʬʨʦʚʢʘ ʩʥʘ ð ʙʫʜʫʱʝʝ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʫʢʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. 

 

Abstract. Human brains are biological, biophysical, neurophysiological and medico-social 

paradigms of information exchange. Modern communications are multilevel, multi-paradigm and 

interdisciplinary models of information exchange. The new competencies of 

psychoneuroimmunoendocrinology and psychoneuroimmunology play a strategic role in 

interdisciplinary science and interdisciplinary planning and decision-making. The introduction of 

multi-vector neurotechnologies of artificial intelligence and the principles of digital health care will 

contribute to the development of modern neuroscience and neuromarketing. Neurogenetics is a 

center for multidisciplinary and interdisciplinary research using advanced methods, with the 

participation of 5P Medicine and 5G technology. Human genome sequencing was an important 

scientific milestone that revolutionized biology and medicine. The Human Genome Project is a 

neurogenetic routing from the 20th to the 21st century, numerous discoveries due to the 

collaboration between discerning clinicians and technically innovative fundamental scientists. 

Genomic engineering, genome editing and gene editing refer to modifications (inserts, deletions, 

substitutions) in the genome of a living organism. Modern genome editing is based on clustered 

regularly alternating short palindromic repeats and associated protein 9 (CRISPR-Cas9). In 

prokaryotes, CRISPR-Cas9 is an adaptive immune system that naturally protects cells from viral 

DNA infections. CRISPR-Cas9 has been modified to create a universal genome editing technology 

that has a wide range of applications in medicine, agriculture and basic gene function research. 

SLEEP is the main tool and mechanism in the formation of cognitive memory, its quantitative and 

qualitative volume, the integration of the transition to a qualitatively new level of self-development 

and self-improvement, which allows you to create a new intellectual ñqualifying mindò. The 21st 

century Homo sapiens will have the ability to understand physiological and neurophysiological 

sleep patterns, manage and change their sleep habits. Digitization of sleep is the future for the 

development of industry, health, science and personalized health. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʬʠʟʠʢʘ ʛʝʥʦʤʘ, ʢʦʤʧʘʨʪʤʝʥʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʝʡʨʦʛʝʥʝʪʠʢʘ 

ʤʦʟʛʘ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʨʝʛʫʣʷʪʦʨʥʳʝ ʛʝʥʳ, ʩʦʥ, ʮʠʨʢʘʜʠʘʥʥʳʡ ʛʦʤʝʦʩʪʘʟ, ʜʦʣʛʦʣʝʪʠʝ 

ʯʝʣʦʚʝʢʘ. 

 

Keywords: genome biophysics, brain compartments, brain neurogenetics, neuroplasticity, 

regulatory genes, sleep, circadian homeostasis, human longevity. 

 

ɺʚʝʜʝʥʠʝ 

ʂʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʜʦʣʛʦʣʝʪʠʝ Homo sapiens ð ɻ ʪʦ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʫʭʦʚʥʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʘʪʝʛʦʨʠʡ çɿʜʦʨʦʚʴʝè ʠ çɼʦʣʛʦʣʝʪʠʝè ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ 

ʦʙʤʝʥʝ ʮʝʣʝʚʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʚʩʶ ʞʠʟʥʴ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʣʦʚʝʢʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʨʘʩʪʫʱʠʤʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 95 

 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ [1]. 

ʇʦʥʠʤʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʘʢ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʯʘʩʪʥʦʩʪʠ [25]. 

ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ ʠ ʤʝʞʥʝʡʨʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ð ʚʝʜʫʱʠʡ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʛʦʤʝʦʩʪʘʟ 

ʨʝʛʫʣʠʨʫʝʪ ʠ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʬʫʥʢʮʠʠ ʚʟʨʦʩʣʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʩʪʘʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʠʨʫʝʪ ʠʭ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ. ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʪ ʢʣʝʪʦʯʥʫʶ ʬʠʟʠʦʣʦʛʠʶ ʩ ʝʞʝʜʥʝʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ 

ʤʦʛʫʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ, ʚʣʠʷʪʴ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʉʠʥʭʨʦʥʠʟʠʨʫʷ ʚʩʝ ʢʣʝʪʢʠ ʥʘ ʪʢʘʥʝʚʦʤ ʫʨʦʚʥʝ, ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʪʝʤʧʦʨʘʣʴʥʫʶ ʬʠʟʠʦʣʦʛʠʶ ʦʨʛʘʥʠʟʤʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʦʣʦʛʠʷ ʚʟʨʦʩʣʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʪʘʨʝʥʠʝ ʠ ʚʦʟʤʫʱʝʥʠʷ ʚ ʮʠʨʢʘʜʥʦʡ ʨʠʪʤʠʯʥʦʩʪʠ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʝʥʳ.  

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʝʪʩʷ 

ʩʘʤʦʨʘʟʚʠʪʠʝʤ. ʄʦʟʛ ʥʫʞʜʘʝʪʩʷ ʚ ʪʨʝʥʠʨʦʚʢʝ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʮʠʨʫʝʪ ʨʦʩʪ ʜʝʥʜʨʠʪʦʚ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. ɺʦʩʧʨʠʷʪʠʝ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, 

ʫʩʧʝʭʠ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʥʘʩʪʨʦʝʥʠʝ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʣʦʞʝʥʠʝʤ ʚ ʩʦʮʠʫʤʝ ʠ 

ʞʠʟʥʴʶ ʚ ʮʝʣʦʤ ʟʘʚʠʩʷʪ ʦʪ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ. ʇʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʛʥʠʪʠʚʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ʅʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʨʝʛʫʣʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʏʝʤ ʙʦʣʴʰʝ ʥʝʡʨʦʥʥʳʭ 

ʩʚʷʟʝʡ, ʪʝʤ ʚʳʰʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʜʠʚʠʜʘ. 

ʅʝʡʨʦʥʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʩ ʢʘʢʠʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʥʝʡʨʦʥʘ ʠʥʬʦʨʤʘʮʠʶ 

ʩʣʝʜʫʝʪ ʫʩʠʣʠʪʴ, ʘ ʩ ʢʘʢʠʭ ʧʦʜʘʚʠʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʪ ʥʝʡʨʦʥʫ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ ʣʦʢʘʣʴʥʦʡ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ ʧʦʣʫʯʠʪ ʧʨʠʦʨʠʪʝʪ. 

ʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʛʫʣʷʮʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʝʜʠʥʦʛʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʪʨʫʶ 

ʮʝʨʝʙʨʘʣʴʥʫʶ ʠʰʝʤʠʶ. ʇʦʚʨʝʞʜʝʥʠʝ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʪʝʨʷʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʅʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʥʝʡʨʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʦʚʦʮʠʨʫʝʪ ʩʙʦʠ ʚ 

ʨʘʙʦʪʝ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʏʝʣʦʚʝʢ ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʜʚʠʞʝʥʠʷ, ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʠ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʨʝʯʴ, ʯʫʚʩʪʚʦʚʘʪʴ, ʟʘʧʦʤʠʥʘʪʴ, ʤʳʩʣʠʪʴ. 

 

ʂʦʤʧʘʨʪʤʝʥʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʦʢʨʳʪ ʦʙʦʣʦʯʢʘʤʠ, ʟʘʱʠʱʝʥ 

ʢʦʩʪʷʤʠ ʯʝʨʝʧʘ, ʵʪʦ ʥʝʦʪʜʝʣʠʤʘʷ ʯʘʩʪʴ ʦʨʛʘʥʠʟʤʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʦʙʦʩʦʙʣʝʥ ʦʪ ʜʨʫʛʠʭ 

ʦʨʛʘʥʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ. ʕʪʦʪ ʙʘʨʴʝʨ ʩʣʫʞʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ 

ʤʦʟʛʝ ʩʦʚʝʨʰʝʥʥʦ ʦʩʦʙʦʡ ʩʨʝʜʳ, ʦʪʣʠʯʥʦʡ ʦʪ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ. ʅʝʡʨʦʥʘʣʴʥʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʩʣʦʞʥʳʡ. ʆʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪ ʩ ʢʘʢʠʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ 

ʥʝʡʨʦʥʘ ʠʥʬʦʨʤʘʮʠʶ ʩʣʝʜʫʝʪ ʫʩʠʣʠʪʴ, ʘ ʩ ʢʘʢʠʭ ʧʦʜʘʚʠʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʪ ʥʝʡʨʦʥʫ ʚʳʙʠʨʘʪʴ 

ʚʭʦʜʷʱʠʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʯʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʝʛʦ ʚʦʟʙʫʜʠʤʦʩʪʠ, ʥʦ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ ʣʦʢʘʣʴʥʦʡ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ ʧʦʣʫʯʠʪ 

ʧʨʠʦʨʠʪʝʪ. 

ɺ ʤʦʟʛʝ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʢʘʞʜʳʡ ʥʝʡʨʦʥ ʧʦʣʫʯʘʝʪ ʪʳʩʷʯʠ ʧʣʘʩʪʠʯʥʳʭ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʭʦʜʦʚ ʦʪ ʜʨʫʛʠʭ 
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ʥʝʡʨʦʥʦʚ, ʠ ʩʘʤ ʦʙʨʘʟʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʩʪʠʯʥʳʭ ʩʠʥʘʧʩʦʚ ʥʘ ʨʘʟʥʳʭ ʢʣʝʪʢʘʭ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʦʪʝʥʮʠʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ ʫʟʢʠʤ ʢʘʥʘʣʘʤ ʧʝʨʝʢʣʶʯʝʥʠʡ ʦʙʣʘʜʘʶʱʠʭ ʣʦʛʠʢʦʡ: ç+è 

ð ʚʦʟʙʫʞʜʘʶʱʠʡ ʩʠʥʘʧʩ ʠ çīè ð ʪʦʨʤʦʟʥʳʡ. ʅʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʦʚʝʨʛʝʥʪʥʦ-

ʜʠʚʝʨʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ çʫʟʢʦʧʦʣʦʩʥʦʡè ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ. 

ʅʘ ʦʜʥʦʤ ʥʝʡʨʦʥʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʪʳʩʷʯʠ ʩʠʥʘʧʩʦʚ. ɽʩʣʠ ʚ ʦʜʥʦʤ ʠʟ ʩʠʥʘʧʩʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʪʝʥʮʠʘʮʠʷ, ʪʦ ʵʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʢʠ. 

ʅʘʧʨʠʤʝʨ, ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʧʦʪʝʥʮʠʘʮʠʷ ʠ ʜʝʧʨʝʩʩʠʷ ʷʚʣʷʶʪʩʷ ʩʦʙʳʪʠʷʤʠ ʨʘʚʥʦʚʝʨʦʷʪʥʳʤʠ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʙʫʜʝʪ ʥʫʣʝʚʦʡ. ʆʜʥʘʢʦ, ʝʩʣʠ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥʳ ʮʝʣʦʛʦ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʩʠʥʘʧʩʦʚ, ʪʦ ʵʪʦ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʚʳʭʦʜʥʦʤ ʩʠʛʥʘʣʝ ʜʘʥʥʦʛʦ 

ʥʝʡʨʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʥʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʨʝʛʫʣʷʮʠʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ ʥʝʡʨʦʥʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʅʝʡʨʦʥʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩʦ ʚʪʦʨʳʤ, ʜʠʬʬʫʟʥʳʤ, ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʘ ʚ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ. ʅʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ ʦʨʛʘʥʠʟʦʚʘʥʘ çʰʠʨʦʢʦʧʦʣʦʩʥʘʷè ʩʠʩʪʝʤʘ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ɼʠʬʬʫʟʥʳʡ ʚʥʝʩʠʥʘʧʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʩʧʦʩʦʙʝʥ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʡʨʦʥʦʚ ʠʣʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʝʜʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʘʥʘʣʘʤ. ʇʨʠ ʵʪʦʤ ʜʠʬʬʫʟʥʘʷ 

ʥʝʡʨʦʧʝʨʝʜʘʯʘ ʠʟʤʝʥʷʷ ʩʦʩʪʦʷʥʠʝ ʤʝʤʙʨʘʥʳ, ʤʝʥʷʝʪ ʩʚʦʡʩʪʚʘ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

(ʥʝʡʨʦʥʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ). ʀʥʬʦʨʤʘʮʠʷ ʢʦʜʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʣʦʢʘʣʴʥʳʭ 

ʚʥʝʩʠʥʘʧʪʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʡ ʥʝʡʨʦʧʝʨʝʜʘʪʯʠʢʦʚ. ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʠ ʢʘʢʠʝ 

ʥʝʡʨʦʥʳ ʠʣʠ ʥʝʡʨʦʥʘʣʴʥʳʝ ʢʦʤʧʘʨʪʤʝʥʪʳ ʚ ʩʝʪʠ ʙʫʜʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʭʦʜʷʱʠʝ 

ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

ʅʝʡʨʦʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ð ɻ ʪʦ ʩʚʦʝʦʙʨʘʟʥʘʷ çʙʠʙʣʠʦʪʝʢʘè 

(ʙʘʟʘ) ʟʥʘʥʠʡ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʩʧʦʩʦʙʥʘʷ ʚʤʝʩʪʠʪʴ ʠ ʭʨʘʥʠʪʴ ʚʝʩʴ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʢʦʧʣʝʥʥʦʡ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚ ʪʝʯʝʥʠʝ ʪʳʩʷʯʝʣʝʪʠʡ. ʄʦʟʛ ʟʘʧʦʤʠʥʘʝʪ ʘʙʩʦʣʶʪʥʦ ʚʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʞʠʟʥʠ ʩʚʝʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ. ʇʨʠ ʵʪʦʤ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʣʴʥʦ ʠʟʚʣʝʢʘʪʴ ʠʟ ʥʝʜʨ ʧʘʤʷʪʠ ʚʩʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ. 

ʌʫʥʢʮʠʠ ʥʝʡʨʦʥʦʚ: 

ʈʝʮʝʧʮʠʷ (ʧʨʠʝʤ) ʠʤʧʫʣʴʩʦʚ. ʂʣʝʪʢʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʧʨʠʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʠʛʥʘʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ, ʢ ʧʨʠʤʝʨʫ, ʦʪ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ (ʩʚʝʪʦʚʳʝ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ, 

ʦʙʦʥʷʪʝʣʴʥʳʝ, ʪʘʢʪʠʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ) ʠʣʠ ʜʨʫʛʠʭ ʢʣʝʪʦʢ. 

ʋʧʨʘʚʣʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʙʫʞʜʝʥʠʷ ʠʣʠ ʪʦʨʤʦʞʝʥʠʷ. 

ʇʦʣʫʯʘʷ ʩʠʛʥʘʣ, ʫʯʘʩʪʦʢ ʢʣʝʪʢʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʨʝʘʛʠʨʫʝʪ ʧʝʨʝʭʦʜʦʤ ʚ ʚʦʟʙʫʞʜʝʥʥʦʝ ʠʣʠ 

ʟʘʪʦʨʤʦʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʝʨʝʜʘʯʘ ʚʦʟʙʫʞʜʝʥʠʷ. ʉʠʛʥʘʣʳ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʦʜʥʦʛʦ 

ʫʯʘʩʪʢʘ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ ʢ ʜʨʫʛʦʤʫ ʫʯʘʩʪʢʫ ʝʝ ʦʪʨʦʩʪʢʘ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʚʘʝʤʳʡ 

ʩʠʛʥʘʣ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ, ʨʘʚʥʦʝ 1,5 ʤ (ʢ ʧʨʠʤʝʨʫ, ʦʪ ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ ʢ 

ʜʠʩʪʘʣʴʥʳʤ ʦʪʜʝʣʘʤ ʥʦʛ). 

ʇʨʦʚʝʜʝʥʠʝ ʠʤʧʫʣʴʩʘ. ʉʠʛʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʦʜʥʦʡ ʥʝʨʚʥʦʡ ʢʣʝʪʢʝ ʢ ʜʨʫʛʦʡ ʠʣʠ ʢ 

ʵʬʬʝʢʪʦʨʥʳʤ (ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ) ʦʨʛʘʥʘʤ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʨʝʛʫʣʠʨʫʝʪʩʷ ʨʝʬʣʝʢʩʘʤʠ ð 

ʦʪʚʝʪʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ. ʂ ʵʬʬʝʢʪʦʨʘʤ ʦʪʥʦʩʷʪ ʩʢʝʣʝʪʥʳʝ ʠ 

ʛʣʘʜʢʠʝ ʤʳʰʮʳ, ʵʥʜʦʢʨʠʥʥʳʝ, ʵʢʟʦʢʨʠʥʥʳʝ ʞʝʣʝʟʳ. 

ʅʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʦʷʚʣʝʥʠʠ ʫʩʪʦʡʯʠʚʳʭ ʧʨʠʚʳʯʝʢ. ʏʝʣʦʚʝʢ ʨʦʞʜʘʝʪʩʷ ʩ ʦʛʨʦʤʥʳʤ ʟʘʧʘʩʦʤ ʥʝʡʨʦʥʦʚ ʠ ʤʘʣʳʤ 
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ʯʠʩʣʦʤ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʭʦʜʝ ʚʟʨʦʩʣʝʥʠʷ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʠʯʥʦʩʪʠ, ʝʝ ʧʦʚʝʜʝʥʠʝ ʠ ʫʨʦʚʝʥʴ 

ʟʜʦʨʦʚʴʷ. 

ʏʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. 

ʆʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʦʨʛʘʥʳ ʯʫʚʩʪʚ, ʚʳʟʳʚʘʷ ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ 

ʤʦʟʛʘ. ɺʦʢʨʫʛ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʪ, ʦʙʨʘʟʫʝʪʩʷ ʩʣʦʡ ð ʤʠʝʣʠʥʦʚʘʷ 

ʦʙʦʣʦʯʢʘ, ʫʣʫʯʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ.  

ʆʩʥʦʚʥʳʝ ʨʝʘʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʢ 7 ʛʦʜʘʤ. ɺ 

ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʚʳʨʘʙʦʪʢʘ ʤʠʝʣʠʥʘ ʩʦʢʨʘʱʘʝʪʩʷ. ʉʝʤʠʣʝʪʥʠʡ ʨʝʙʝʥʦʢ ʫʞʝ ʟʥʘʝʪ, ʯʪʦ ʦʛʦʥʴ 

ʚʳʟʳʚʘʝʪ ʦʞʦʛ, ʘ ʥʝʦʩʪʦʨʦʞʥʳʝ ʜʚʠʞʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʧʘʜʝʥʠʶ. ʆʩʥʦʚʥʦʡ ʨʝʩʫʨʩ ʟʥʘʥʠʡ 

ʩʬʦʨʤʠʨʦʚʘʥ, ʯʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʟʘʤʝʜʣʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ. 

ɺʳʨʘʙʦʪʢʘ ʤʠʝʣʠʥʘ ʚʥʦʚʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʢʦʛʜʘ ʤʝʥʷʶʪʩʷ 

ʤʝʥʪʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɻʝʥʠʘʣʴʥʦʩʪʴ ʯʘʩʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʝʪʩʢʦʤ ʠ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʚʳʨʘʙʦʪʢʦʡ ʤʠʝʣʠʥʘ ʠ ʩʦʟʜʘʥʠʝʤ ʤʦʱʥʳʭ, ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʥʝʡʨʦʥʘʤʠ) 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʮʝʩʩʘ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. ʋ ʥʝʡʨʦʥʘ 

ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʦʚʳʝ ʦʪʨʦʩʪʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʠʤʧʫʣʴʩʘʤʠ. 

ʈʘʟʨʘʩʪʘʥʠʝ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʨʝʘʢʮʠʷʭ ʯʝʣʦʚʝʢʘ ʥʘ 

ʫʩʣʦʚʠʷ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʥʝʰʥʝʛʦ ʤʠʨʘ. ʂ ʧʨʠʤʝʨʫ, ʣʶʙʠʪʝʣʴ ʩʦʙʘʢ ʦʮʝʥʠʚʘʝʪ 

ʦʢʨʫʞʘʶʱʫʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩ ʫʯʝʪʦʤ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʯʝʪʚʝʨʦʥʦʛʠʤ ʧʠʪʦʤʮʘʤ. 

ʈʝʣʠʛʠʦʟʥʳʝ ʣʶʜʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʲʝʢʪʘʤ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʳʩʦʢʠʝ ʤʦʨʘʣʴʥʳʝ 

ʧʨʠʥʮʠʧʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʩʪʦʨʦʥʥʠʤʠ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

ʠʜʝʷʤʠ ʠ ʦʪʨʘʞʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʝʪʩʷ 

ʩʘʤʦʨʘʟʚʠʪʠʝʤ ï ʠʟʫʯʘʝʪ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ, ʦʩʚʘʠʚʘʝʪ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ (ʞʠʚʦʧʠʩʴ, 

ʚʳʰʠʚʢʘ ʠ ʚʷʟʘʥʠʝ, ʣʠʪʝʨʘʪʫʨʥʦʝ ʤʘʩʪʝʨʩʪʚʦ, ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʛʨʳ ï 

ʰʘʭʤʘʪʳ ʠ ʰʘʰʢʠ), ʦʚʣʘʜʝʚʘʝʪ ʥʦʚʦʡ ʧʨʦʬʝʩʩʠʝʡ, ʤʝʥʷʝʪ ʧʨʠʚʳʯʢʠ. 

ʄʦʟʛ ʥʫʞʜʘʝʪʩʷ ʚ ʪʨʝʥʠʨʦʚʢʝ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʮʠʨʫʝʪ ʨʦʩʪ ʜʝʥʜʨʠʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. ɺʦʩʧʨʠʷʪʠʝ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʫʩʧʝʭʠ, 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʥʘʩʪʨʦʝʥʠʝ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʣʦʞʝʥʠʝʤ ʚ ʩʦʮʠʫʤʝ ʠ ʞʠʟʥʴʶ ʚ 

ʮʝʣʦʤ ʟʘʚʠʩʷʪ ʦʪ ʥʘʰʝʛʦ ʩʦʟʥʘʥʠʷ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʛʥʠʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʅʝʡʨʦʥʥʳʝ ʩʚʷʟʠ 

ʨʝʛʫʣʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʏʝʤ ʙʦʣʴʰʝ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ, ʪʝʤ ʚʳʰʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʜʠʚʠʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʝʩʥʝʡʰʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʠʩʪʝʤ ʥʝʡʨʦʥ-ʛʣʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʥʠʭ ʩʪʨʦʛʦ ʠʟʦʣʠʨʦʚʘʥʳ (ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʠʨʦʚʘʥʳ). ʉʤʳʩʣ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʪʜʝʣʝʥʠʠ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪ 

ʪʝʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʥʫʞʜʘʤʠ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʦʥʪʘʢʪ ʚʥʫʪʨʝʥʥʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʭʦʜʥʳʝ ʩʠʛʥʘʣʳ 

(ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʳ, ʮʠʪʦʢʠʥʳ, ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʛʦʨʤʦʥʳ) ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʭʦʜʥʳʝ 

ʨʘʩʧʦʟʥʘʶʱʠʝ ʤʠʰʝʥʠ (ʨʝʮʝʧʪʦʨʳ), ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʝʜʠʥʦʛʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 
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ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʪʨʫʶ ʮʝʨʝʙʨʘʣʴʥʫʶ ʠʰʝʤʠʶ. 

ʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ ʩʪʨʦʝʥʠʷ ʥʝʡʨʦʥʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʝʛʦ 

ʦʪʨʦʩʪʢʦʚ ʠ ʩʠʥʘʧʩʦʚ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʩʣʝʜʦʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʧʘʤʷʪʠ [2]. ʅʝʩʠʥʘʧʪʠʯʝʩʢʘʷ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʭʦʜʥʳʭ ʩʠʥʘʧʩʦʚ 

ʥʝʡʨʦʥʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʨʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʭʨʘʥʝʥʠʷ ʩʣʝʜʦʚ ʧʘʤʷʪʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʥʝʡʨʦʥʘ [2]. 

 

ɹʠʦʬʠʟʠʢʘ ʛʝʥʦʤʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ 

ɻʝʥʦʤ ð ʫʥʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʤʘ, ʚ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʝʥʘ ʦʛʨʦʤʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʩʪʨʦʝʥʠʠ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ, ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʪ. ʜ. ɺ ʦʩʥʦʚʝ ʛʝʥʦʤʘ ʣʝʞʠʪ 

ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ð ʤʦʣʝʢʫʣʘ ɼʅʂ (ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ). 

ɻʝʥ ð ɻ ʪʦ ʫʯʘʩʪʦʢ ʤʦʣʝʢʫʣʳ ɼʅʂ ʢʦʜʠʨʫʶʱʠʡ ʧʝʨʚʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʳ ʙʝʣʢʘ, 

ʘ ʪʘʢʞʝ ʥʝʩʫʱʠʡ ʜʨʫʛʫʶ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ɼʅʂ ʷʚʣʷʝʪʩʷ ʝʝ ʥʫʢʣʝʦʪʠʜʥʳʡ ʩʦʩʪʘʚ. ɼʅʂ 

ʚʧʝʨʚʳʝ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠ ʠʟʫʯʝʥʘ ʌʨʠʜʨʠʭʦʤ ʄʠʰʝʨʦʤ, ʢʦʪʦʨʳʡ ʥʘʯʘʣ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

1869 ʛ. ɼʅʂ ʧʦʩʪʨʦʝʥʘ ʠʟ ʯʝʪʳʨʝʭ ʤʦʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʝʜʠʥʠʮ: ʜɸʄʌ (ʜʝʟʦʢʩʠʘʜʝʥʦʟʠʥ-5ô-

ʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ), ʜɻʄʌ (ʜʝʟʦʢʩʠʛʫʘʥʦʟʠʥ-5ô-ʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ), ʜʊʄʌ 

(ʜʝʟʦʢʩʠʪʠʤʠʜʠʥ-5ô-ʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ), ʜʎʄʌ (ʜʝʟʦʢʩʠʮʠʪʠʜʠʥ-5ô-ʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ) 

ʠʣʠ ʩʦʢʨʘʱʝʥʥʦ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʘʥʠʡ (ʥʫʢʣʝʦʪʠʜʦʚ) A (ʘʜʝʥʠʥ), G (ʛʫʘʥʠʥ), T (ʪʠʤʠʥ), C 

(ʮʠʪʦʟʠʥ). 

ʀʟʫʯʝʥ ʙʠʦʬʠʟʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʧʨʠʥʮʠʧʦʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʮʝʧʠ ɼʅʂ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʘʟʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʤʦʣʝʢʫʣʘʭ ɼʅʂ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʨʘʟʣʠʯʥʘʷ. ʅʦ ʦʥʘ ʥʝ ʥʝʩʝʪ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʋʦʪʩʦʥʘ ʠ ʂʨʠʢʘ ʤʦʣʝʢʫʣʘ ɼʅʂ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʣʠʤʝʨʥʳʭ ʮʝʧʦʯʝʢ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʢʘʞʜʦʡ ʮʝʧʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʡ, ʥʦ ʦʥʘ 

ʦʛʨʘʥʠʯʝʥʘ ʧʨʠʥʮʠʧʦʤ ʠʭ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ: 

ïʧʨʦʪʠʚ ɸ ʜʦʣʞʥʦ ʙʳʪʴ ʊ ʠ ʥʘʦʙʦʨʦʪ; 

ïʧʨʦʪʠʚ G ʜʦʣʞʥʦ ʙʳʪʴ ʉ ʠ ʥʘʦʙʦʨʦʪ. 

ʄʦʣʝʢʫʣʳ ɼʅʂ ʩʦʩʪʦʷʪ ʠʟ ʜʠʥʫʢʣʝʦʪʠʜʦʚ ɸʊ, ʊɸ, GC, CG ʠ ʠʤʝʶʪ ʦʯʝʥʴ ʙʦʣʴʰʫʶ 

ʜʣʠʥʫ ʜʦ 2 ʤ. ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ n ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʢʘʞʜʦʡ 

ʧʦʣʠʤʝʨʥʦʡ ʮʝʧʠ ʨʘʚʥʦ τ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 4-ʭ ʙʫʢʚʝʥʥʦʛʦ ʘʣʬʘʚʠʪʘ ʤʦʞʥʦ 

ʟʘʢʦʜʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɽʩʣʠ ʧʨʠʥʷʪʴ 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ʛʝʥʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʠʥʫʢʣʝʦʪʠʜʦʚ, 

~10, ʪʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʪʘʢʠʭ ʛʝʥʦʚ ʨʘʚʥʦ ~τ1500 . ʕʪʦ ʯʠʩʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʦ 

ʚʩʝʭ ʛʝʥʦʚ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʩ ʤʦʤʝʥʪʘ ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ. ʆʙʳʯʥʦ ʛʝʥ ʩʦʜʝʨʞʠʪ ʦʪ 900 ʜʦ 

1500 ʜʠʥʫʢʣʝʦʪʠʜʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ɼʅʂ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʙʝʣʢʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʠʜʝʪ ʚ 

ʜʚʘ ʵʪʘʧʘ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʧʝʮʠʘʣʴʥʳʡ ʬʝʨʤʝʥʪ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ ʩʥʠʤʘʝʪ ʩ ʛʝʥʘ (ʢʦʜʠʨʫʶʱʝʛʦ 

ʙʝʣʦʢ ʫʯʘʩʪʢʘ ɼʅʂ) ʢʦʧʠʶ (ʤʘʪʨʠʮʫ) ʚ ʚʠʜʝ ʤʦʣʝʢʫʣʳ ʤʈʅʂ (ʤʘʪʨʠʯʥʦʡ ʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ). ɺ ʦʪʣʠʯʠʝ ʦʪ ɼʅʂ ʤʦʣʝʢʫʣʘ ʤʈʅʂ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʮʝʧʦʯʢʠ. ʕʪʦʪ 

ʵʪʘʧ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʷ (ʧʝʨʝʟʘʧʠʩʴ). ʇʨʠ ʵʪʦʤ, ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʪʠʤʠʥ ʊ 

ʟʘʤʝʥʝʥ ʥʘ ʫʨʘʮʠʣ U, ʯʪʦ ʥʝ ʤʝʰʘʝʪ ʧʨʦʮʝʩʩʫ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʋʨʘʮʠʣ U ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤ ʘʜʝʥʠʥʫ ɸ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʦʠʜʘ ʢʣʝʪʢʠ ʨʠʙʦʩʦʤʳ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʙʝʣʦʢ. ʉʠʥʪʝʟ 
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ʙʝʣʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʦʜʘ. ʕʪʦʪ ʵʪʘʧ ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʩʣʷʮʠʷ 

(ʧʝʨʝʚʦʜ). 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʤʈʅʂ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʙʝʣʢʘ. ʆʜʥʦʡ ʘʤʠʥʦʢʠʩʣʦʪʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ ʪʨʝʭ 

ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʤʈʅʂ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʨʝʭ ʥʫʢʣʝʦʪʠʜʦʚ ʥʘʟʳʚʘʝʪʩʷ ʢʦʜʦʥ. ʂʦʣʠʯʝʩʪʚʦ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ ʚʩʝʭ ʙʝʣʢʦʚ ʦʨʛʘʥʠʟʤʘ ʨʘʚʥʦ 20. ʂʦʣʠʯʝʩʪʚʦ ʢʦʜʦʥʦʚ ʨʘʚʥʦ τ

64. ʇʦʵʪʦʤʫ ʯʘʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪ ʢʦʜʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʜʦʥʘʤʠ, ʦʪ 1-ʛʦ ʜʦ 6-ʠ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʢʦʜ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʊʘʙʣʠʮʘ 1. 

 

ʊʘʙʣʠʮʘ 1. 

N 1 2 3 4 5 6 7 8 9 

1 Met M 1 ATG      

2 Trp W 1 TGG      

3 Phe F 2 TTT TTC     

4 Tyr Y 2 TAT TAC     

5 His H 2 CAT CAC     

6 Asn N 2 AAT AAC     

7 Asp D 2 GAT GAC     

8 Cys C 2 TGT TGC     

9 Gln Q 2 CAA CAG     

10 Lys K 2 AAA  AAG     

11 Glu E 2 GAA GAG     

12 Ile I 3 ATA ATT ATC    

13 Val V 4 GTT GTC GTA GTG   

14 Pro P 4 CCT CCC CCA CCG   

15 Thr T 4 ACT ACC ACA ACG   

16 Ala A 4 GCT GCC GCA GCG   

17 Gly G 4 GGT GGC GGA GGG   

18 Ser S 6 TCT TCC TCA TCG AGT AGC 

19 Leu L 6 CTT CTC CTA CTG TTA TTG 

20 Arg R 6 CGT CGC CGA CGG AGA AGG 

 ter *  3 TAA TAG TGA    

 

ɺ ʢʦʣʦʥʢʝ 2 ʊʘʙʣʠʮʳ 1 ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʦʩʪʘʪʢʠ, ʚ ʢʦʣʦʥʢʝ 3 ʠʭ 

ʩʦʢʨʘʱʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ɺ ʢʦʣʦʥʢʝ 4 ʫʢʘʟʘʥʦ, ʩʢʦʣʴʢʠʤʠ ʢʦʜʦʥʘʤʠ ʢʦʜʠʨʫʝʪʩʷ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʦʩʪʘʪʦʢ ð ʪ. ʥ. ʩʪʝʧʝʥʴ ʚʳʨʦʞʜʝʥʠʷ ʢʦʜʠʨʦʚʢʠ. ɺ ʢʦʣʦʥʢʘʭ 4ï9 ʧʦʢʘʟʘʥʳ 

ʢʦʜʦʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʦʩʪʘʪʢʠ. 

ʅʘʧʨʠʤʝʨ: 

- ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʦʩʪʘʪʦʢ Trp ʢʦʜʠʨʫʝʪʩʷ ʦʜʥʠʤ ʢʦʜʦʥʦʤ TGG; 

- ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʦʩʪʘʪʦʢ Asn ʢʦʜʠʨʫʝʪʩʷ ʜʚʫʤʷ ʢʦʜʦʥʘʤʠ AAT ʠ AAC; 

- ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʦʩʪʘʪʦʢ Arg ʢʦʜʠʨʫʝʪʩʷ ʰʝʩʪʴʶ ʢʦʜʦʥʘʤʠ CGɽ, CGʉ, CGA, CGG, 

AGA ʠ AGG. 

ɺ ʢʦʥʮʝ ʊʘʙʣʠʮʳ 1 ʧʦʢʘʟʘʥʳ ʢʦʜʦʥʳ ʪʝʨʤʠʥʘʮʠʠ (ʢʦʥʮʘ ʩʠʥʪʝʟʘ ʜʘʥʥʦʛʦ ʙʝʣʢʘ). 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʦʜʦʥʦʚ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʩʠʥʪʝʟ ʙʝʣʢʘ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʢʦʜ ʚ ʮʝʣʦʤ ʫʥʠʚʝʨʩʘʣʝʥ ʜʣʷ ʚʩʝʡ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʠʩʢʣʶʯʝʥʠʷ. ʂʦʜ ʤʠʪʦʭʦʥʜʨʠʡ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʢʦʜʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 
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ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʜ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʵʚʦʣʶʮʠʠ. 

ɸʥʘʣʠʟ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʏʘʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʫʯʘʩʪʢʦʚ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪ ʪ. ʥ. ʪʦʯʝʯʥʳʝ ʜʠʘʛʨʘʤʤʳ. ʇʦ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ ʟʘʧʠʩʳʚʘʶʪ ʠʩʩʣʝʜʫʝʤʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʥʫʢʣʝʦʪʠʜʫ, 

ʩʪʘʚʷʪ ʪʦʯʢʫ. ɼʘʣʝʝ ʠʩʩʣʝʜʫʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʥʘ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʳ ʘʥʘʣʠʟʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʮʝʧʠ ɼʅʂ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʮʝʧʝʡ ʄʘʨʢʦʚʘ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʨʘʟʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʤʦʣʝʢʫʣʝ ɼʅʂ 

ʥʝʦʜʠʥʘʢʦʚʘ. ʏʘʩʪʦʪʳ ʧʘʨ ʩʦʩʝʜʥʠʭ ʚʜʦʣʴ ʮʝʧʠ ɼʅʂ ʦʩʥʦʚʘʥʠʡ Ðuv ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʯʘʩʪʦʪ ʩʘʤʠʭ ʦʩʥʦʚʘʥʠʡ Ðuv ÐÐ, ʛʜʝ u ʠ v ð ʪʠʧʳ ʦʩʥʦʚʘʥʠʡ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʚ ʧʘʨʝ ʚʜʦʣʴ ʤʦʣʝʢʫʣʳ 

ɼʅʂ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʜʦʣʴ ʤʦʣʝʢʫʣʳ ɼʅʂ ʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʠʥʪʝʟʠʨʫʝʤʳʤ ʙʝʣʢʦʤ. 

ɺ ʊʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ ʜʠʥʫʢʣʝʦʪʠʜʦʚ ʚʜʦʣʴ ɼʅʂ 

ʧʦʟʚʦʥʦʯʥʳʭ. ʅʝ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳ (ʩʦʚʤʝʩʪʠʤʳ) ʜʨʫʛ ʜʨʫʛʫ. ʇʨʠ 
uv ρ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴ ʦʩʥʦʚʘʥʠʡ ʚʜʦʣʴ ʮʝʧʠ ɼʅʂ ʩʥʠʞʝʥʘ. ʅʘ ʥʫʢʣʝʦʪʠʜʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʜʠʨʫʶʱʠʭ ʫʯʘʩʪʢʦʚ ʥʘʣʘʛʘʶʪʩʷ ʩʪʨʦʛʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʙʝʣʢʦʚ. ʅʘ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʢʦʜʦʥʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ 

ʜʠʥʫʢʣʝʦʪʠʜʥʦʤ (ʚʜʦʣʴ ɼʅʂ) ʫʨʦʚʥʝ. ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʢʦʜʦʥʦʚ ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʩʥʠʤʘʪʴʩʷ ʚʳʨʦʞʜʝʥʥʦʩʪʴʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʫʨʦʚʥʝ ʢʦʜʦʥʦʚ ʩʥʠʞʘʶʪ ʤʫʪʘʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʮʝʧʠ ɼʅʂ, ʩʧʦʩʦʙʩʪʚʫʷ ʵʚʦʣʶʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʘʤ. 

ʊʘʙʣʠʮʘ 2. 

 TG CT CC AG AA CA GG TT GA TC GC AT AC GT TA CG 
ὴuv
ὴὴ

 
1,29 1,26 1,18 1,16 1,15 1,15 1,14 1,07 1,04 1,00 0,99 0,85 0,84 0,82 0,65 0,42 

 

ʄʘʨʢʦʚʩʢʘʷ ʮʝʧʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, 

ʦʙʣʘʜʘʶʱʘʷ ʪʝʤ ʩʚʦʡʩʪʚʦʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ 8 ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʟʥʘʯʝʥʠʷ 

8 . ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʮʝʧʠ ɼʅʂ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʄʘʨʢʦʚʩʢʦʡ ʮʝʧʴʶ. ɺ 

ʮʝʧʠ ʄʘʨʢʦʚʘ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʠ ʫʜʘʣʝʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʩʥʦʚʘʥʠʷ. ʏʘʩʪʦ 

ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʷʤʠ ʚʜʦʣʴ ɼʅʂ, ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʫʢʣʝʦʪʠʜʦʚ, 

ʧʦʚʪʦʨʳ ʠʣʠ ʩʭʦʜʥʳʝ ʫʯʘʩʪʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʤʫʪʘʮʠʦʥʥʳʝ ʟʘʤʝʥʳ ʦʪʜʝʣʴʥʳʭ 

ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʪ. ʜ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʦʚʝʜʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ ʠʟ 9-ʠ 

ʥʫʢʣʝʦʪʠʜʦʚ CTATAATAG. 

ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʟʘ ʢʦʜʦʥʦʤ ATA ʩʣʝʜʫʝʪ ʥʫʢʣʝʦʪʠʜ ɸ. ʕʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ 

ὖὃȿATA ATAA

ATA
, ʛʜʝ ὲATA ς ð ʯʠʩʣʦ ʢʦʜʦʥʦʚ ATA ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ὲATAA ρ 

ð ʯʠʩʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɸʊɸɸ ʚ ʦʙʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜ ʬʫʥʢʮʠʠ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʚʳʜʘʶʱʠʤʩʷ ʛʝʥʝʪʠʢʦʤ ʈ. ɸ. ʌʠʰʝʨʦʤ. ʄʝʪʦʜ ʬʫʥʢʮʠʠ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʦʨʷʜʦʢ ʮʝʧʠ ʄʘʨʢʦʚʘ, ʪ. ʝ. ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʫʢʣʝʦʪʠʜʦʚ.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 101 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ ʫʟʥʘʝʪʩʷ ʥʝʢʦʪʦʨʳʤ 

ʬʝʨʤʝʥʪʦʤ. ʌʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʦʙʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʝʧʠ ʥʫʢʣʝʦʪʠʜʦʚ. ʅʦ ʵʪʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʷʜʢʘ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʦʩʥʦʚʘʥʠʡ, ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ 0-ʛʦ 

ʧʦʨʷʜʢʘ. ʌʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʮʝʧʠ ʄʘʨʢʦʚʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʨʘʚʥʘ ὒπ
262144

. 

ʎʝʧʴ ʧʦʨʷʜʢʘ 1 ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʩʥʦʚʘʥʠʷ ʚ 

ʧʦʟʠʮʠʠ i ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʠʷ ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʘʥʠʡ ʚ 

ʧʦʟʠʮʠʠ Ὥ ρ. 

ʌʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ ʥʫʢʣʝʦʪʠʜʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ 

ʚʯrʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ὒρ ὖὅὖὝȿὅὖὃȿὝὖὝȿὃὖὃȿὝὖὃȿὃὖὝȿὃὖὃȿὝὖὋȿὃ

ẗCTẗTAẗATẗTAẗAAẗATẗTAẗAG ẗρẗẗẗẗẗẗẗ
256

. 

 

ʌʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ ʥʫʢʣʝʦʪʠʜʦʚ 2-ʛʦ ʧʦʨʷʜʢʘ, ʠʩʧʦʣʴʟʫʷ 

ὖCT ὖὅὖὝȿὅ ẗρ , ʚʳʯʠʩʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ: ὒς
108
. ʌʫʥʢʮʠʷ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ ʮʝʧʠ 3-ʛʦ ʧʦʨʷʜʢʘ ʨʘʚʥʘ ὒσ
16
 ʠ ʪ. ʜ. 

ʃʶʙʘʷ ʮʝʧʴ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʝʜʠʥʠʮ (ʠʣʠ ʙʫʢʚ ɸ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ð ʝʜʠʥʠʮʝʡ 

(ʠʣʠ ʙʫʢʚʦʡ ɸ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ, ʜʠʩʧʝʨʩʠʝʡ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ (ʠʣʠ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ) ʬʫʥʢʮʠʝʡ 

ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʘʤʝʪʠʤ, ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʘ ʵʨʛʦʜʠʯʝʩʢʘʷ 

ʛʠʧʦʪʝʟʘ, ʢʦʪʦʨʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʵʣʝʤʝʥʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʨʘʚʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦ ʜʣʠʥʝ ʮʝʧʠ. 

ʎʝʧʴ ʄʘʨʢʦʚʘ k-ʛʦ ʧʦʨʷʜʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ‐ σẗτ ʧʘʨʘʤʝʪʨʘʤʠ. ɺʪʦʨʦʡ 

ʩʦʤʥʦʞʠʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ 4-ʭ ʥʫʢʣʝʦʪʠʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʣʷ ʮʝʧʠ ʄʘʨʢʦʚʘ 0-ʛʦ ʧʦʨʷʜʢʘ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʳʭ ʦʩʥʦʚʘʥʠʡ ʠʣʠ ʩʣʫʯʘʡʥʳʭ 

ʯʠʩʝʣ) ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʨʘʚʥʦ 3, ʜʣʷ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ 1-ʛʦ ʧʦʨʷʜʢʘ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʨʘʚʥʦ 

12, 2-ʛʦ ʧʦʨʷʜʢʘ 48, ʘ 3-ʛʦ ʧʦʨʷʜʢʘ 192 ʧʘʨʘʤʝʪʨʘ. ʆʪʥʦʰʝʥʠʝ ʬʫʥʢʮʠʡ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʧʦʨʷʜʢʦʚ ʮʝʧʠ ʄʘʨʢʦʚʘ ʦʙʦʟʥʘʯʠʤ ‗ . ɺʝʣʠʯʠʥʘ 

ςln ςlnὒὯ lnὯ ρ  ʧʦʜʯʠʥʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʶ … [7] ʩ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ ʨʘʚʥʳʤ ʨʘʟʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʮʝʧʝʡ ʄʘʨʢʦʚʘ. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚʘʨʠʘʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ … ʨʘʚʥʳ: ςln

ςln
108

262144
15ȟφ ʩ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ’ 12σ ω,ςln ρȟ73 ʩ ʯʠʩʣʦʤ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ’ 481236 ʠ ςln σȟ82 ʩ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ’ 144. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʘʜʝʢʚʘʪʥʳʡ ʧʦʨʷʜʦʢ ʮʝʧʠ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʦʪʨʘʞʘʶʱʠʡ ʠʩʪʠʥʥʳʡ ʫʨʦʚʝʥʴ ʩʚʷʟʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚʜʦʣʴ ʮʝʧʠ ɼʅʂ (ʬʘʢʪʠʯʝʩʢʠ, 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʡ ʢʦʜʠʨʦʚʘʥʠʶ ʙʝʣʢʦʚ), ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 102 

 

ɹʘʡʝʩʘ (Bayesian Information Criterion): 
 

BICὯ ConstςlnὒὯ σẗτlnὲ, 

ʛʜʝ ὲ ð ʯʠʩʣʦ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʠʥʳ Ὧ ρ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; ὲ ʨʘʚʥʦ ʯʠʩʣʫ ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʠʥʫʩ k. ʊʦ ʟʥʘʯʝʥʠʝ k, 

ʜʣʷ ʢʦʪʦʨʦʛʦ BICὯ ʤʠʥʠʤʘʣʴʥʦ, ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʦʮʝʥʢʫ. ʇʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ ʨʦʣʠ ʥʝ 

ʠʛʨʘʝʪ, ʪ.ʢ. ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʨʘʚʥʝʥʠʝ ʢʨʠʪʝʨʠʝʚ BICὯ. ɽʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʧʨʠʥʷʪʴ 

ʨʘʚʥʦʡ ʥʫʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ: BICπ Constςlnὒπ σlnω π 31ȟ54; BICρ

36ȟ04; BICς 102ȟψ; BICσ 349ȟφ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʨʘʩʯʝʪ ʪʘʢʦʡ ʢʦʨʦʪʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʦʩʠʪ ʚ ʦʩʥʦʚʥʦʤ 

ʠʣʣʶʩʪʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʦ ʫʞʝ ʵʪʦʪ ʨʘʩʯʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ 1-ʡ ʧʦʨʷʜʦʢ 

ʮʝʧʠ ʄʘʨʢʦʚʘ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ. ʅʫʣʝʚʦʡ ʧʦʨʷʜʦʢ 

ʮʝʧʠ ʥʝʧʨʠʝʤʣʝʤ, ʪ.ʢ. ʥʫʢʣʝʦʪʠʜʳ ʚ ɼʅʂ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʥʝʟʘʚʠʩʠʤʳʤʠ. 

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʮʝʧʠ ʄʘʨʢʦʚʘ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

431 ʥʫʢʣʝʦʪʠʜʘ ʤʈʅʂ ʢʦʜʠʨʫʶʱʝʡ ʯʘʩʪʠ ʛʝʥʦʤʘ-ʛʣʦʙʠʥʘ.  

ʊʘʙʣʠʮʘ 3. 
 

k BIC(k) lnὒὯ ‐ … ’ 

0 1213,04 ī597,49 3   

1 1196,19 ī562,93 12 68,94 9 

2 1365,7 ī540,12 48 45,62 36 

3 2068,46 ī454,77 192 170,70 144 

4 5334,38 ī290,52 768 328,50 576 

 

ʅʘʠʤʝʥʴʰʠʡ BIC ʧʦʣʫʯʝʥ ʜʣʷ ʮʝʧʠ 1-ʛʦ ʧʦʨʷʜʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʧʴ ʄʘʨʢʦʚʘ 1-ʛʦ 

ʧʦʨʷʜʢʘ ʣʫʯʰʝ ʚʩʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʢʦʜʠʨʫʶʱʝʡ ʯʘʩʪʠ 

ʛʝʥʦʤʘ -ʛʣʦʙʠʥʘ ʮʳʧʣʝʥʢʘ. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ɼʅʂ ʠ ʧʨʠʥʮʠʧ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʮʝʧʝʡ ɼʅʂ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ð 

ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʝʧʠ ɼʅʂ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʤ ʚ ʯʘʩʪʥʦʩʪʠ ʚʧʝʨʚʳʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥ6ʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ɼʅʂ 

ʯʝʣʦʚʝʢʘ (ʧʨʦʝʢʪ çɻʝʥʦʤ ʯʝʣʦʚʝʢʘè 1990ï2003 ʛʛ.), ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦ 

ʌ. ʉʵʥʛʝʨʫ. 

ʋʧʨʦʱʝʥʦ ʩʫʪʴ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɺʳʜʝʣʝʥʥʳʝ ʠʟ ʢʣʝʪʦʢ ʤʦʣʝʢʫʣʳ ɼʅʂ 

ʜʝʣʷʪ ʥʘ ʨʝʩʪʨʠʢʮʠʦʥʥʳʝ ʬʨʘʛʤʝʥʳ ʩ ʧʦʤʦʱʴʶ ʨʝʩʪʨʠʢʪʘʟ ð ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʝʟʘʶʪ 

ʤʦʣʝʢʫʣʫ ɼʅʂ, ʧʦʩʣʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʤʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʨʝʩʪʨʠʢʪʘʟʘ BamH1 ʨʘʩʧʦʟʥʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ GGATCC, ʘ ʨʝʩʪʨʠʢʪʘʟʘ 

EcoRI ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ GAATTC ʠ ʪ. ʜ.  

ɿʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʘʤʧʣʠʬʠʢʘʮʠʠ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ɸʤʧʣʠʬʠʢʘʮʠʷ ð ɻ ʪʦ 

ʥʘʢʦʧʣʝʥʠʝ ʢʦʧʠʡ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ɸʤʧʣʠʬʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʌʨʘʛʤʝʥʪʳ ɼʅʂ ʩʥʘʯʘʣʘ ʜʝʥʘʪʫʨʠʨʫʶʪ ʧʫʪʝʤ ʠʭ ʥʘʛʨʝʚʘʥʠʷ, ʧʦʣʫʯʘʷ ʦʪʜʝʣʴʥʳʝ ʥʠʪʠ. ɿʘʪʝʤ 

ʜʦʙʘʚʣʷʶʪ ʪ.ʥ. ʧʨʘʡʤʝʨʳ. ʇʨʘʡʤʝʨʳ ð ʵʪʦ ʢʦʨʦʪʢʠʝ ʬʨʘʛʤʝʥʪʳ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʥʝʩʢʦʣʴʢʦ ʥʫʢʣʝʦʪʠʜʦʚ), ʩʦʝʜʠʥʷʶʱʠʝʩʷ ʩ ʬʨʘʛʤʝʥʪʦʤ ʥʠʪʠ ɼʅʂ ʠ 

ʩʣʫʞʘʱʠʝ ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ.  

ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʨʘʟʜʝʣʷʶʪ ʥʘ ʯʝʪʳʨʝ ʯʘʩʪʠ, ʚ ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʜʦʙʘʚʣʷʶʪ 

ʦʜʠʥ ʠʟ ʜʠʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʦʚ (ʜʘʣʝʝ dd): ddATP, ddCTP, ddGTP ʠʣʠ ddTTP ʠ ɼʅʂ-

ʧʦʣʠʤʝʨʘʟʫ. ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ ʢʘʪʘʣʠʟʠʨʫʝʪ ʧʦʣʠʤʝʨʠʟʘʮʠʶ ʥʠʪʠ ɼʅʂ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʫʶ 
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ʢʦʧʠʨʫʝʤʦʤʫ ʬʨʘʛʤʝʥʪʫ, ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ 

ʢʦʧʠʷ ʬʨʘʛʤʝʥʪʘ. ʅʦ ʵʪʘ ʢʦʧʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʝʩʣʠ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ ʟʘʭʚʘʪʳʚʘʝʪ dd. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʨʘʟʥʦʡ ʜʣʠʥʳ, ʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ dd ʥʘ ʢʦʥʮʝ. 

ʋʯʘʩʪʦʢ ʬʨʘʛʤʝʥʪʘ ʧʝʨʝʜ dd ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʬʠʢʩ. 

ɼʦʧʫʩʪʠʤ, ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʮʝʧʠ 9-ʠ ʥʫʢʣʝʦʪʠʜʦʚ CTATAATAG. ɺ 

4-ʭ ʧʨʦʙʠʨʢʘʭ ʦʙʨʘʟʫʶʪʩʷ ʧʨʝʬʠʢʩʳ C, CT, CTA, CTAT, CTATA, CTATAA, CTATAAT, 

CTATAATA, CTATAATAG. ɽʩʣʠ ʧʦʣʫʯʝʥʥʳʝ ʩʤʝʩʠ ʧʦʜʚʝʨʛʥʫʪʴ ʵʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʛʝʣʝ ʥʘ 4-ʭ 

ʜʦʨʦʞʢʘʭ, ʪʦ ʙʦʣʝʝ ʜʣʠʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʡʜʝʪ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʫʪʴ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʟʜʝʣʷʪʩʷ ʧʦ ʜʣʠʥʝ. ɺʳʷʩʥʠʚ ʢʘʢʠʤ-ʣʠʙʦ ʤʝʪʦʜʦʤ (ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʦʤ 

ʨʘʜʠʦʘʢʠʚʥʦ ʤʝʯʝʥʦʛʦ ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʘ), ʢʘʢʦʡ ʥʫʢʣʝʦʪʠʜ ʚ ʩʘʤʦʤ ʢʦʨʦʪʢʦʤ ʧʨʝʬʠʢʩʝ (ʉ), 

ʤʳ ʥʘʭʦʜʠʤ ʥʘʯʘʣʴʥʫʶ ʙʫʢʚʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɿʘʪʝʤ ʤʳ ʚʳʷʩʥʷʝʤ ʢʘʢʠʝ ʥʫʢʣʝʦʪʠʜʳ ʚ 

ʙʦʣʝʝ ʜʣʠʥʥʦʤ ʧʨʝʬʠʢʩʝ (ʉʊ) ʠ ʥʘʭʦʜʠʤ ʚʪʦʨʫʶ ʙʫʢʚʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʳ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʠ 

ʧʨʦʮʝʩʩ, ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʝ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. IT-ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʚʳʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʛʝʥʦʤʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ. ɺ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʘ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʠʥʪʝʨʘʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʣʠʦ-ʥʝʡʨʦ-

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʩʧʦʩʦʙʥʳʭ ʢ ʤʦʜʫʣʷʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʩʪʠʤʫʣʦʚ, ʯʪʦ ʠ ʥʘʟʳʚʘʝʪʩʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʉʪʘʙʠʣʠʟʘʮʠʷ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʫʨʘ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʦʟʛʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ 

ʨʘʟʚʠʚʘʝʪʩʷ ʘʜʘʧʪʠʚʥʘʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ. 

ɻʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʦʙʰʠʨʥʳʝ ʥʝʡʨʦʩʝʪʠ ð ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʬʫʥʜʘʤʝʥʪ ʤʦʟʛʘ, 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʨʪʘ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʆʨʛʘʥʠʟʤ ʧʦʩʪʦʷʥʥʦ 

ʢʦʥʪʘʢʪʠʨʫʝʪ ʩʦ ʩʚʦʠʤ ʛʝʥʦʤʦʤ, ʠʩʧʦʣʴʟʫʷ ʥʝʡʨʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʟʛʘ. ɺ ʵʪʦʤ ʠ 

ʟʘʢʣʶʯʘʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʤʦʟʛ ʧʦʩʪʦʷʥʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʅʝʡʨʦʥʳ ð ɻ ʪʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ð ɻ ʪʦ ʦʩʥʦʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʠ ʤʳʰʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʥʝʡʨʦʩʝʪʝʡ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ. 

ʇʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʝʜʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ ʤʥʦʛʠʤ ʢʘʥʘʣʘʤ. ʇʨʠ ʵʪʦʤ 

ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʥʝʡʨʦʧʝʨʝʜʘʯʘ, ʠʟʤʝʥʷʷ ʩʦʩʪʦʷʥʠʝ ʤʝʤʙʨʘʥʳ ʥʝʡʨʦʥʦʚ, ʤʝʥʷʝʪ ʩʚʦʡʩʪʚʘ 

ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ʀʥʬʦʨʤʘʮʠʷ ʢʦʜʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʣʦʢʘʣʴʥʳʭ ʚʥʝʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʬʣʫʢʪʫʘʮʠʡ ʥʝʡʨʦʧʝʨʝʜʘʪʯʠʢʦʚ ʤʦʟʛʘ. ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʠ ʢʘʢʠʝ ʥʝʡʨʦʥʳ ʠʣʠ 

ʥʝʡʨʦʥʘʣʴʥʳʝ ʢʦʤʧʘʨʪʤʝʥʪʳ ʚ ʩʝʪʠ ʙʫʜʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʭʦʜʷʱʠʝ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

ɽʩʣʠ ʥʝʡʨʦʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴ 

ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʫʜʝʪ çʥʝʡʨʦʥʘʣʴʥʦ ʧʣʘʩʪʠʯʥʳʤè. ʊʘʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʥʦʩʠʪʴ ʢʘʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ, ʪʘʢ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɻʝʥʦʤ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ ʛʝʥʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ H. sapiens. ɺ ʥʦʨʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ ʜʦʣʞʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 46 ʭʨʦʤʦʩʦʤ: 44 ʠʟ ʥʠʭ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʧʦʣʘ (ʘʫʪʦʩʦʤʥʳʝ ʭʨʦʤʦʩʦʤʳ), ʘ ʜʚʝ ð X-ʭʨʦʤʦʩʦʤʘ ʠ Y-ʭʨʦʤʦʩʦʤʘ ð ʦʧʨʝʜʝʣʷʶʪ ʧʦʣ (XY 

ð ʫ ʤʫʞʯʠʥ ʠʣʠ ʍʍ ð ʫ ʞʝʥʱʠʥ), ʵʪʠ 46 ʭʨʦʤʦʩʦʤ ʩʦʩʪʘʚʣʷʶʪ ʦʜʠʥ ʛʝʥʦʤ. ʍʨʦʤʦʩʦʤʳ ʚ 
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ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʩʦʜʝʨʞʘʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3 ʤʠʣʣʠʘʨʜʘ ʧʘʨ ʦʩʥʦʚʘʥʠʡ ʥʫʢʣʝʦʪʠʜʦʚ ɼʅʂ, ʚ 

ʢʦʪʦʨʳʭ ʧʦ ʦʮʝʥʢʘʤ ʩʦʜʝʨʞʠʪʩʷ 25000-30000 ʛʝʥʦʚ. 

ʉʪʘʙʠʣʴʥʘʷ ʨʝʛʫʣʷʮʠʷ ʬʫʥʢʮʠʠ ʛʝʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ 

ʛʝʥʘʤʠ. 

ʂ ʩʪʨʫʢʪʫʨʥʳʤ ʛʝʥʘʤ ʦʪʥʦʩʷʪʩʷ ʛʝʥʳ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ (ʢʦʜʠʨʫʶʪ) ʧʝʨʚʠʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʤʘʪʨʠʯʥʳʭ, ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʈʅʂ, ʘ ʯʝʨʝʟ ʥʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʧʦʣʠʧʝʧʪʠʜʘʭ. ɼʨʫʛʫʶ ʛʨʫʧʧʫ ʩʪʨʫʢʪʫʨʥʳʭ ʛʝʥʦʚ ʩʦʩʪʘʚʣʷʶʪ 

ʛʝʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʧʦʣʠʥʫʢʣʝʦʪʠʜʥʳʭ ʮʝʧʷʭ 

ʨʠʙʦʩʦʤʥʦʡ ʈʅʂ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʈʅʂ, ʪ.ʝ. ʩʪʨʫʢʪʫʨʥʳʝ ʛʝʥʳ ʦʪʚʝʯʘʶʪ ʟʘ ʧʝʨʝʜʘʯʫ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢʣʝʪʦʢ ʢ ʜʨʫʛʦʤʫ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʶʪ ʩʠʥʪʝʟʦʤ 

ʙʝʣʢʦʚ. 

ʈʝʛʫʣʷʪʦʨʥʳʝ ʛʝʥʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʠʥʪʝʟ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ɼʅʂ-ʩʚʷʟʳʚʘʶʱʠʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʛʝʥʦʚ. 

ʈʝʛʫʣʷʪʦʨʥʳʝ ʛʝʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʨʝʛʫʣʠʨʫʶʪ ʚʩʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʢʣʝʪʢʝ, ʧʦʟʚʦʣʷʷ ʝʡ ʪʝʤ ʩʘʤʳʤ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʥʘʧʨʠʤʝʨ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʥʝʝ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ɽʩʣʠ ʦʢʦʣʦʢʣʝʪʦʯʥʘʷ ʩʨʝʜʘ ʩʪʘʙʠʣʴʥʘ, ʨʝʛʫʣʷʪʦʨʥʳʝ ʛʝʥʳ ʪʦʨʤʦʟʷʪ (ʨʝʧʨʝʩʩʠʨʫʶʪ) 

ʩʪʨʫʢʪʫʨʥʳʝ.  

ʄʦʣʝʢʫʣʘ ɼʅʂ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʞʝʩʪʚʦ ʛʝʥʦʚ. ɻʝʥ ð ɻ ʪʦ ʫʯʘʩʪʦʢ ʤʦʣʝʢʫʣʳ ɼʅʂ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʥʘ ʭʨʦʤʦʩʦʤʝ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʟʠʮʠʶ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɼʅʂ 

ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʩʠʥʪʝʟʘ ʙʝʣʢʘ. ɻʝʥʦʤ ʯʝʣʦʚʝʢʘ ʚʢʣʶʯʘʝʪ, 

ʧʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ 50-100 ʪʳʩʷʯ ʛʝʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ð ʢʦʜʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʙʝʣʦʢ (ʥʘʧʨʠʤʝʨ, ʬʝʨʤʝʥʪʳ ʠʣʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʙʝʣʢʠ ʢʣʝʪʢʠ) ʠʣʠ ʤʦʣʝʢʫʣʫ ʈʅʂ. ɻʝʥʳ ʯʝʣʦʚʝʢʘ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ ʧʦ ʨʘʟʤʝʨʘʤ 

- ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʦʥʦʚ ʧʘʨ ʦʩʥʦʚʘʥʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʜʠʨʫʶʱʠʝ 

ʙʝʣʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʶʪ ʣʠʰʴ ʦʢʦʣʦ 10% ʛʝʥʦʤʘ. ʆʩʪʘʣʴʥʳʝ 90% ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʜʦʣʶ ʥʝʢʦʜʠʨʫʶʱʠʭ ʫʯʘʩʪʢʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʝʥʦʚ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʝʤʝʞʘʶʱʠʭʩʷ 

ʢʦʜʠʨʫʶʱʠʭ (ʵʢʟʦʥʳ) ʠ ʥʝʢʦʜʠʨʫʶʱʠʭ (ʥʠʪʨʦʥʳ) ʯʘʩʪʝʡ. 

ʆʩʥʦʚʥʳʤ çʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤè ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʙʝʣʦʢ. ʂʣʝʪʢʠ 

ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʦʢʦʣʦ 100 ʪʳʩʷʯ ʨʘʟʣʠʯʥʳʭ ʙʝʣʢʦʚ. ɹʝʣʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 

ʩʝʙʷ ʩʣʦʞʥʫʶ ʤʦʣʝʢʫʣʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ ʮʝʧʦʯʝʢ, ʧʦʩʪʨʦʝʥʥʳʭ ʠʟ ʦʩʪʘʪʢʦʚ 

ʘʤʠʥʦʢʠʩʣʦʪ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʙʝʣʢʝ ʟʘʢʦʜʠʨʦʚʘʥʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʩʥʦʚʘʥʠʡ ʛʝʥʘ. ʊʨʠ ʧʦʜʨʷʜ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʫʢʣʝʦʪʠʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʜʦʥ, ʢʦʪʦʨʳʡ 

ʠ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʘʷ ʠʟ ʘʤʠʥʦʢʠʩʣʦʪ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʜʘʥʥʦʡ ʧʦʟʠʮʠʠ ʙʝʣʢʘ. 

ʅʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʘ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʥʫʪʨʠʮʠʦʣʦʛʠʠ. ʅʫʪʨʠʛʝʥʦʤʠʢʘ ʠʟʫʯʘʝʪ ʚʣʠʷʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʥʘ ʛʝʥʦʤ, 

ʦʧʠʩʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʠʱʝʚʳʭ ʤʦʣʝʢʫʣ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ ʠ ʢʦʥʪʨʦʣʴ ʛʦʤʝʦʩʪʘʟʘ. 

ʉʝʛʦʜʥʷ ʫʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʥʫʪʨʠʝʥʪʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ɼʅʂ, 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʤʝʪʠʣʠʨʦʚʘʥʠʝ), ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ (ʚʣʠʷʥʠʝ ʥʘ ʤʈʅʂ) ʠ 

ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ, ʛʣʠʢʦʟʠʨʦʚʘʥʠʝ ʙʝʣʢʦʚ). ʅʫʪʨʠʛʝʥʝʪʠʢʘ 

ʦʮʝʥʠʚʘʝʪ, ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʦʪʠʧʘ ʦʧʨʝʜʝʣʷʶʪ ʦʪʚʝʪ ʥʘ ʧʠʱʫ, ʪ. ʝ. ʢʘʢ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʚʣʠʷʶʪ ʥʘ ʫʩʚʦʝʥʠʝ ʧʠʱʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʬʠʟʠʢʝ, ʙʠʦʣʦʛʠʠ, ʬʠʣʦʩʦʬʠʠ ʙʠʦʣʦʛʠʠ, ʘ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ 

ʛʝʨʦʥʪʦʣʦʛʠʠ ʠ ʛʝʨʠʘʪʨʠʠ ʧʨʠʥʷʪʦ, ʯʪʦ ʬʫʥʢʮʠʠ ʞʠʚʦʛʦ ʚʩʝʛʜʘ çʩʚʷʟʘʥʳè ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʢʘʢ ʩʚʦʠʤ ʥʦʩʠʪʝʣʝʤ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʚʥʫʪʨʝʥʥʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʷʚʣʷʝʪ ʪʫ ʠʣʠ ʠʥʫʶ ʬʫʥʢʮʠʶ, ʚʩʪʫʧʘʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʝʥʠʝʤ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʫʪʝʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʦʙʱʝʡ ɼʅʂ ʩ ʤʦʣʝʢʫʣʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʈʅʂ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʫʩʠʣʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʩʣʦʞʥʦʩʪʴ ʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʥʝʡʨʦʥʘʭ. ʋ ʵʤʙʨʠʦʥʘ ʯʝʣʦʚʝʢʘ ʚ ʚʦʟʨʘʩʪʝ 22 ʥʝʜʝʣʴ ʚ 

ʥʝʡʨʦʥʘʭ ʘʢʪʠʚʥʳ ʦʢʦʣʦ 8% ʛʝʥʦʚ, ʘ ʚ ʥʝʡʨʦʥʘʭ ʚʟʨʦʩʣʳʭ ð 25% ʠ ʙʦʣʝʝ. ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʎʅʉ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʨʦʥʦʚ, ʠʭ ʦʪʨʦʩʪʢʦʚ ʠ ʤʝʞʥʝʡʨʦʥʥʳʭ ʢʦʥʪʘʢʪʦʚ. 

ɻʦʚʦʨʷ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʝʡʨʦʥʦʚ ʚ ʭʦʜʝ ʵʤʙʨʠʦʛʝʥʝʟʘ ʤʦʟʛʘ ʚʦʟʥʠʢʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʠʥʜʠʚʠʜʘ. ɹʦʣʝʝ ʪʦʛʦ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʝʡʨʦʥʳ 

ʦʙʨʘʟʫʶʪ ʟʘʚʝʜʦʤʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʪʨʝʙʫʝʪʩʷ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʦʩʪʢʦʚ ʠ ʩʠʥʘʧʩʦʚ. 

ʂʘʞʜʳʡ ʥʝʡʨʦʥ, ʠʤʝʷ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʣʝʪʢʘ, ʷʜʝʨʥʳʡ ʘʧʧʘʨʘʪ, ʥʝʩʝʪ ʚ ʩʝʙʝ 

ʧʦʣʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʨʛʘʥʠʟʤʘ, ʥʦ ʚ 

ʥʝʡʨʦʥʘʭ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ, ʘʢʪʠʚʠʨʫʝʪʩʷ ʣʠʰʴ ʯʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʄʦʣʝʢʫʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʈʅʂ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʢʣʝʪʦʢ ʩʦʤʘʪʠʯʝʩʢʠʭ ʪʢʘʥʝʡ 

(ʧʝʯʝʥʴ, ʧʦʯʢʠ), ʚʩʪʫʧʘʶʪ ʚ ʛʠʙʨʠʜʠʟʘʮʠʶ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ɼʅʂ (ʦʢʦʣʦ 

4ï6%). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʛʨʫʧʧʘ 

ʛʝʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʪʢʘʥʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ 

ʪʢʘʥʝʡ ʤʦʟʛʘ ʘʥʘʣʦʛʠʯʥʦʝ ʯʠʩʣʦ ʥʘʤʥʦʛʦ ʚʳʰʝ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʥʝʨʚʥʳʭ ʪʢʘʥʷʭ ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ ʤʦʟʛʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ 

ʨʘʟʣʠʯʥʦʝ ʯʠʩʣʦ ʛʝʥʦʚ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ 

ʛʝʥʦʚ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʤʦʣʦʜʳʭ ʦʪʜʝʣʦʚ ʤʦʟʛʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ 

ʦʙʣʘʩʪʝʡ ʢʦʨʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʊʘʢ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʣʝʪʢʘʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʟʦʥ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 35,6% ʫʥʠʢʘʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ, ʘ ʚ ʢʣʝʪʢʘʭ ʧʨʦʝʢʮʠʦʥʥʳʭ 

ʟʦʥ ð 30,8%. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʨʘʟʣʠʯʠʷ ʚ ʦʙʲʝʤʝ ʵʢʩʧʨʝʩʩʠʨʫʝʤʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ ʤʦʟʛʘ. ʆʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʩʚʷʟʝʡ 

ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ. ʉʦʟʜʘʝʪʩʷ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʢʘʞʜʳʡ ʥʝʡʨʦʥ çʟʥʘʝʪè ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʥʝʛʦ ʤʝʩʪʦ. ɺ ʧʨʦʮʝʩʩʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʦʪʨʦʩʪʢʠ ʥʝʡʨʦʥʦʚ ʨʘʩʪʫʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʩʚʦʝʤʫ ʦʨʛʘʥʫ - 

çʤʠʰʝʥʠè, ʠʛʥʦʨʠʨʫʷ ʦʜʥʠ ʢʣʝʪʢʠ, ʚʳʙʠʨʘʷ ʜʨʫʛʠʝ ʠ ʦʙʨʘʟʫʷ ʢʦʥʪʘʢʪʳ (ʩʠʥʘʧʩʳ) ʥʝ ʚ ʣʶʙʦʤ 

ʫʯʘʩʪʢʝ ʥʝʡʨʦʥʘ, ʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʝʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʎʠʨʢʫʣʷʮʠʷ ʜʚʠʞʫʱʝʡʩʷ ʤʘʪʨʠʮʳ ʦʭʚʘʪʳʚʘʝʪ ʩʠʩʪʝʤʳ ʩʝʪʝʡ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʥʝʡʨʦʥʦʚ. ʀʟ-ʟʘ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʫʯʘʩʪʚʫʶʱʠʭ ʩʚʷʟʝʡ ʠ ʠʟ-ʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʨʦʚʥʝʡ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʧʨʠ ʢʘʞʜʦʤ ʜʘʥʥʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ ʩʝʪʠ ʚ ʤʘʪʨʠʮʫ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴʩʷ ʥʦʚʳʝ ʥʝʡʨʦʥʳ, ʘ ʜʨʫʛʠʝ ʠʩʢʣʶʯʘʪʴʩʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʝʣʦʢ, ʩʣʫʞʘʱʠʡ ʩʳʨʴʝʤ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʛʝʥʦʢʦʜʘ, ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʪʦ ʝʩʪʴ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʤ ʥʝ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʥʠ ʧʦʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠʱʠ.  

ʇʦʵʪʦʤʫ, ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʪʝʣʦʤʝʨʘʟʳ, ʧʨʦʜʦʣʞʝʥʠʝ 

ʠʟʫʯʝʥʠʷ 3-D ʩʪʨʫʢʪʫʨʳ ɼʅʂ ʠ ʈʅʂ ʠ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ɼʅʂ, ʈʅʂ ʠ 

ʙʝʣʢʦʚ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʦʚ, ʧʦʟʚʦʣʷʶʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʦʚʝʨʥʦ  ʧʨʦʚʦʜʠʪ 

ʧʝʨʚʠʯʥʫʶ ʠ ʚʪʦʨʠʯʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʩ ʜʨʫʛʦʡ ð ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʘʢʪʠʚʥʦʤʫ ʠ ʢʦʛʥʠʪʠʚʥʦʤʫ ʜʦʣʛʦʣʝʪʠʶ. 

ʀʟʫʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʩʚʷʟʠ 

ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʘʢʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʬʘʨʤʘʢʦʛʝʥʝʪʠʢʘ. ʌʘʨʤʘʢʦʛʝʥʝʪʠʢʘ ð 

ʦʙʣʘʩʪʴ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʅʘʧʨʠʤʝʨ, 

ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ʝʛʦ ʫʨʦʚʝʥʴ ʚ ʢʨʦʚʠ ʫ 

ʨʘʟʥʳʭ ʣʶʜʝʡ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ, ʧʨʠʯʝʤ ʵʪʠ ʨʘʟʣʠʯʠʷ ʠʤʝʶʪ ʚʝʩʴʤʘ 

ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʛʨʝʩʩ ʚ ʠʟʫʯʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʩʚʷʟʘʥ ʩ ʜʘʣʴʥʝʡʰʠʤ ʩʠʥʪʝʟʦʤ 

ʧʩʠʭʦʛʝʥʝʪʠʢʠ ʠ ʥʝʡʨʦʬʘʨʤʘʢʦʛʝʥʝʪʠʢʠ. ʇʨʠʯʝʤ ʥʘʨʷʜʫ ʩ ʚʳʷʚʣʝʥʠʝʤ ʦʙʱʠʭ ʫʩʨʝʜʥʝʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ 

ʫʨʦʚʥʝ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ɻ ʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʦʩʦʙʦʛʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʝʣʦʚʝʢʘ ð çʧʩʠʭʦʥʝʡʨʦʬʘʨʤʘʢʦʛʝʥʝʪʠʢʠè. ʋʩʪʘʥʦʚʣʝʥʠʝ 

ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʝʥʝʪʠʢʝ ʤʦʟʛʘ, 

ʧʦʩʢʦʣʴʢʫ ʚʝʜʝʪ ʢ ʨʘʩʢʨʳʪʠʶ ʛʣʫʙʠʥʥʳʭ ʦʧʦʩʨʝʜʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ (ʥʦʨʤʘʪʠʚʥʳʭ ʠ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ), ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʷʤʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʡʩʪʚʠʷ ʛʝʥʦʚ.  

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, 

ʚʣʠʷʶʱʝʛʦ ʥʘ ʤʦʟʛ, ʚʨʷʜ ʣʠ ʧʦʟʚʦʣʷʪ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʦʙʨʘʟʦʤ ʦʙʲʷʩʥʠʪʴ ʚʩʝ ʩʪʦʨʦʥʳ 

ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʜʝʪʝʨʤʠʥʘʥʪʳ ʧʦʚʝʜʝʥʠʷ ʠ ʧʩʠʭʠʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ 

ʥʘʙʦʨʫ ʙʠʦʭʠʤʠʯʝʩʢʠʭ çʢʣʶʯʝʡè. ʈʦʣʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʎʅʉ 

ʠʟʫʯʘʝʪʩʷ ʥʘ ʢʣʝʪʦʯʥʦʤ, ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʠ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʷʭ. ʇʝʨʚʳʡ ʩʚʷʟʘʥ ʩ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʝʪʝʨʤʠʥʘʮʠʝʡ ʬʫʥʢʮʠʡ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʚʪʦʨʦʡ ð 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʦʠʪ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʪʨʝʪʠʡ ð ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʧʦʚʝʜʝʥʠʷ ʠ ʧʩʠʭʠʢʠ.  

ʂʘʞʜʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʪʝʢʘʝʪ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʘ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʨʷʜʘ ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʩʠʩʪʝʤ ð ʛʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʣʝʪʢʠ, ʩʠʩʪʝʤ ʪʢʘʥʠ, ʦʨʛʘʥʘ ʠ, 

ʥʘʢʦʥʝʮ, ʦʨʛʘʥʠʟʤʘ. ɻʠʧʦʪʝʟʘ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʦʙʱʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʘʢ ʨʝʛʫʣʷʮʠʶ ʘʢʪʠʚʥʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʨʦʤʦʩʦʤʥʳʡ ʘʧʧʘʨʘʪ. ɺʘʞʥʳʤʠ ʧʦʩʨʝʜʥʠʢʘʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʎʅʉ ʠ ʛʝʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʷʚʣʷʶʪʩʷ ʛʦʨʤʦʥʳ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʩʫʱʝʩʪʚʫʶʪ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʤʝʪʘʙʦʣʠʟʤʝ 

ʎʅʉ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʫʩʪʦʡʯʠʚʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʮʝʧʠ ɼʅʂ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʩʪʨʦʝʥʠʠ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ, ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʪ. ʜ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ. ʆʜʥʘʢʦ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴʶ ʦʩʥʦʚʘʥʠʡ ʚʜʦʣʴ ʮʝʧʠ ɼʅʂ. 

ʕʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʜʦʥʦʚ ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʩʥʠʤʘʪʴʩʷ ʚʳʨʦʞʜʝʥʥʦʩʪʴʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʢʦʜʦʥʦʚ ʩʥʠʞʘʶʪ ʤʫʪʘʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʮʝʧʠ ɼʅʂ, ʩʧʦʩʦʙʩʪʚʫʷ ʵʚʦʣʶʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʘʤ. 

ʉ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ɼʅʂ, ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ, 

ʥʘ ʢʦʪʦʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʷʤʠ ʚʜʦʣʴ ɼʅʂ, ʚʳʷʚʣʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʫʢʣʝʦʪʠʜʦʚ, ʧʦʚʪʦʨʦʚ ʠʣʠ ʩʭʦʜʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʤʫʪʘʮʠʦʥʥʳʭ ʟʘʤʝʥ ʦʪʜʝʣʴʥʳʭ ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʪ. ʜ. ʧʨʦʚʦʜʠʪʩʷ 

ʛʝʥʝʪʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʠʠ 

ʮʝʧʝʡ ʄʘʨʢʦʚʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʳʡ ʫʨʦʚʝʥʴ ʩʚʷʟʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚʜʦʣʴ ʮʝʧʠ ɼʅʂ. 
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ʉʦʭʨʘʥʝʥʠʝ ʚʠʜʦʚ 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʚʠʜʦʚ ʚ ʙʠʦʣʦʛʠʠ ʩʪʘʚʠʪ ʧʨʦʙʣʝʤʫ ʧʦʥʠʤʘʥʠʷ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʵʪʠ ʚʠʜʳ 

ʚʦʟʥʠʢʣʠ. ɼʣʷ ʯʝʣʦʚʝʢʘ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ Homo sapience ʢʘʢ 

ʚʠʜʘ, ʨʘʟʚʠʪʠʷ ʝʛʦ ʨʘʟʫʤʘ, ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ɺʘʞʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʧʨʝʩʪʘʨʝʣʦʤ 

ʚʦʟʨʘʩʪʝ. ɺʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʤʠ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʜʷʪ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʘ: ʩʦʭʨʘʥʝʥʠʝ ʚʠʜʦʚ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʪʠʭ ʚʠʜʘʭ. 

ɺʧʝʨʚʳʝ ʪʝʦʨʠʷ ʵʚʦʣʶʮʠʠ ʚʠʜʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʏ. ɼʘʨʚʠʥʦʤ. ɼʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ 

ʵʚʦʣʶʮʠʠ ʦʥ ʩʯʠʪʘʣ ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ. ʆʥ ʪʘʢʞʝ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʟʜʘʥʳ ʯʝʣʦʚʝʢʦʤ ʚ 

ʧʨʦʮʝʩʩʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. ʆʜʥʘʢʦ ʪʝʦʨʠʷ ʏ. ɼʘʨʚʠʥʘ ʦʩʪʘʚʠʣʘ ʙʝʟ ʦʪʚʝʪʘ ʚʦʧʨʦʩ ʦ 

ʩʫʱʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʘʭ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʅʝʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʦʪʙʦʨ ʟʘ ʤʠʣʣʠʦʥʳ ʣʝʪ ʥʝ ʧʦʜʥʷʣ ʚʩʝ ʥʠʟʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚʠʜʳ ʥʘ ʚʳʩʰʫʶ ʩʪʫʧʝʥʴ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʦʯʝʤʫ ʫ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʝʪ ʨʘʟʫʤ ʥʘ 

ʫʨʦʚʥʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ? ʕʚʦʣʶʮʠʦʥʠʨʫʝʪ ʣʠ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ 

ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ? 

ɺ ʥʘʯʘʣʝ 20-ʛʦ ʚʝʢʘ ʧʦʷʚʠʣʘʩʴ ʤʫʪʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʵʚʦʣʶʮʠʠ. ʕʪʘ ʪʝʦʨʠʷ ʫʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʤʫʪʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʚʦʟʥʠʢʘʶʪ ʚʥʝʟʘʧʥʦ ʠ ʚʧʦʣʥʝ ʫʩʪʦʡʯʠʚʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʚʠʜʳ. ʆʜʥʘʢʦ ʠʟ ʵʪʦʡ ʪʝʦʨʠʠ ʥʝʧʦʥʷʪʥʦ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʳ 

ʤʫʪʘʮʠʦʥʥʳʝ ʬʦʨʤʳ? ɺ ʙʦʣʴʰʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ, ʥʝʧʨʝʨʳʚʥʦ 

ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʤʠʣʣʠʦʥʳ ʠ ʤʠʣʣʠʦʥʳ, ʨʘʟʣʠʯʥʳʭ ʤʫʪʘʮʠʡ ʫ ʦʩʦʙʝʡ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʧʦʣʝʟʥʳ. ʇʦʯʝʤʫ ʵʪʠ ʤʫʪʘʮʠʠ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ? ʇʦʯʝʤʫ ʚ ʮʝʣʦʤ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʫʤʥʝʝʪ, ʣʶʜʠ ʥʝ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤʠ, ʦʙʲʝʤ ʧʘʤʷʪʠ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʪ. ʜ.? ʇʦʯʝʤʫ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʙʝʜʠʣʘ ʨʘʢ? ɺ ʮʝʣʦʤ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʚʠʜ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʪʳʩʷʯʝʣʝʪʠʡ. ʅʝʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ 

ʵʚʦʣʶʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʣʴ ʤʝʜʣʝʥʥʦ? ʇʦʯʝʤʫ ʚʠʜ ʩʪʦʣʴ ʫʩʪʦʡʯʠʚ? 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ, ʢʘʢ ʵʣʝʤʝʥʪʳ ʜʘʨʚʠʥʦʚʩʢʦʡ ʪʘʢ ʠ ʤʫʪʘʮʠʦʥʥʦʡ ʪʝʦʨʠʡ ʵʚʦʣʶʮʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʦʪʚʝʪʠʪʴ ʥʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʚʦʧʨʦʩʦʚ. ʉʦʭʨʘʥʝʥʠʝ ʚʠʜʦʚ ʠ ʟʘʢʦʥ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʧʳʪʘʝʤʩʷ ʦʪʚʝʪʠʪʴ 

ʥʘ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʣʝʟʥʳʝ ʤʫʪʘʮʠʠ ʫ ʚʠʜʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦ ʧʦʥʷʪʴ, 

ʨʘʩʩʤʦʪʨʠʤ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʘ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʉʦʭʨʘʥʝʥʠʝ ʚʠʜʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʢʦʥʦʤ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. ɿʘʢʦʥ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʛʣʘʩʠʪ, ʯʪʦ ʚ 

ʧʘʥʤʠʢʪʠʯʝʩʢʦʡ (ʠʜʝʘʣʴʥʦʡ) ʧʦʧʫʣʷʮʠʠ ʯʘʩʪʦʪʘ ʘʣʣʝʣʝʡ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʇʦʣʥʘʷ ʧʘʥʤʠʢʩʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʠʭ ʧʦʧʫʣʷʮʠʡ, 

ʛʜʝ ʥʝʪ ʦʪʙʦʨʘ, ʜʘʚʣʝʥʠʷ ʤʫʪʘʮʠʡ, ʤʠʛʨʘʮʠʡ ʠ ʪ. ʜ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʟʘʢʦʥ ʍʘʨʜʠ-

ɺʘʡʥʙʝʨʛʘ ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʜʚʫʭ ʘʣʣʝʣʝʡ ʛʝʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʯʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʚ ʧʦʢʦʣʝʥʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʣʝʥʘʤ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ( )2qp+  

ʪʘʢ ʯʪʦ 1=+qp , ʛʜʝ p ʠ q ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʧʦʧʫʣʷʮʠʠ.  

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʟʘʢʦʥʫ ʛʝʥʦʪʠʧʳ ɸɸ, ɸʘ, ʠ ʘʘ ʧʨʠ ʘʫʪʦʩʦʤʥʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ ʠʤʝʶʪ 

ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʦʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

( ) ( ) ( )22 :2: qaapqAapAA . (1) 

ʈʘʚʥʦʚʝʩʠʝ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʙʝʟʨʘʟʣʠʯʥʦʝ. ɼʣʷ ʘʫʪʦʩʦʤʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ ʵʪʦ 
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ʦʯʝʚʠʜʥʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ (1) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, 

ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʫ ʨʝʮʝʩʩʠʚʥʦʛʦ ʘʣʣʝʣʷ ʘ ʚ ʩʣʝʜʫʶʱʝʤ ( )1+n -ʤ ʧʦʢʦʣʝʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʩʣʦʞʠʪʴ ʧʦʣʦʚʠʥʫ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʟʠʛʦʪ ɸʘ ʩ ʯʘʩʪʦʪʦʡ ʛʦʤʦʟʠʛʦʪ ʘʘ: 
 

( ) nnnnnnnn qqpqqqpq =+=+=+
2

1 2
2

1
 

(2) 

 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ ʧʦʣʫʯʝʥʘ ʪʘʢʘʷ ʞʝ ʯʘʩʪʦʪʘ ʘʣʣʝʣʷ ʘ, ʯʪʦ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ.  

ɼʣʷ ʛʝʥʦʤʘ, ʩʮʝʧʣʝʥʥʦʛʦ ʩ ʧʦʣʦʤ, ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʘʥʘʣʠʟ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʣʣʝʣʠ ɸ ʠ ʘ ʩʮʝʧʣʝʥʳ ʩ ʍ-ʭʨʦʤʦʩʦʤʦʡ. ʏʘʩʪʦʪʘ ʘʣʣʝʣʷ ɸ ʫ ʤʫʞʯʠʥ 

mp  ʠ ʫ ʞʝʥʱʠʥ fp . ɼʣʷ ʘʣʣʝʣʷ ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ mq  ʠ fq . 

ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʚ ʧʝʨʚʦʤ ʧʦʢʦʣʝʥʠʠ ʚʦʟʥʠʢʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʫ ʞʝʥʱʠʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ( )( )mmff qpqp ++ : 

 

( ) ( ) ( ) fmmffmmf qqaaqpqpAappAA :)(: + . (3) 

 

ʀʩʧʦʣʴʟʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ (3), ʤʦʞʥʦ ʥʘʡʪʠ ʯʘʩʪʦʪʫ ʘʣʣʝʣʷ ʘ ʫ ʞʝʥʱʠʥ ʚ 

ʩʣʝʜʫʶʱʝʤ ( )1+n -ʤ ʧʦʢʦʣʝʥʠʠ: 
 

( )

( ) ( )[ ] [ ]mnfnfnmnmnfnfnmn

fnmnmnfnfnmnnf

qqqqqqqq

qqqpqpq

+=+-+-=

=++=+

2

1
11

2

1

)(
2

1
1

. 

(4) 

 

ʇʨʠ ʚʳʚʦʜʝ (4) ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʯʝʚʠʜʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ mnmn qp -=1  ʠ 

fnfn qp -=1 . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʘʣʣʝʣʷ ʘ ʫ ʞʝʥʱʠʥ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ ʨʘʚʥʘ ʧʦʣʫʩʫʤʤʝ 

ʯʘʩʪʦʪ ʘʣʣʝʣʷ ʘ ʫ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʨʦʠʟʦʰʝʣ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʢʦʥʪʘʢʪ. ɼʣʷ ʘʥʘʣʠʟʘ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠʥʙʨʠʜʠʥʛ (ʢʨʦʚʥʦʨʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ) ʥʝ ʥʘʨʫʰʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʚʠʜʘ. ʆʙʳʯʥʦ 

ʢʨʦʚʥʦʨʦʜʩʪʚʝʥʥʳʤʠ ʩʯʠʪʘʶʪ ʪʦʣʴʢʦ ʩʚʷʟʠ ʜʦ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʀʥʙʨʝʜʥʳʝ 

ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʦʜʦʩʣʦʚʥʦʡ, ʧʦʵʪʦʤʫ ʜʘʣʝʝ ʤʳ ʙʫʜʝʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʨʦʜʦʩʣʦʚʥʫʶ. ʇʦʧʫʣʷʮʠʷ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʦʜʦʩʣʦʚʥʳʭ. 

ɺ ʟʘʢʦʥʝ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ (1) ʠʥʙʨʠʜʠʥʛ ʫʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʥʙʨʠʜʠʥʛʘ ʨʦʜʦʩʣʦʚʥʦʡ F  [1, 2]:  
 

( ) ( ) ( )( )nnnnnnnn qFpqaaFqpAaqFppAA +-+ 22 :)]1(2[:)( . (5) 

 

ʉʦʦʪʥʦʰʝʥʠʝ (5) ʜʣʷ ʘʫʪʦʩʦʤʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʘʥʛʣʠʡʩʢʠʤ 

ʛʝʥʝʪʠʢʦʤ ʈʘʡʪʦʤ ʠ ʥʦʩʠʪ ʝʛʦ ʠʤʷ.  

ʉʦʦʪʥʦʰʝʥʠʝ ʈʘʡʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʘʫʪʦʩʦʤʘʭ ʧʦʪʦʤʩʪʚʘ ʠʥʙʨʝʜʥʦʡ ʨʦʜʦʩʣʦʚʥʦʡ ʧʨʠ 

ʩʢʨʝʱʠʚʘʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʜʦʤʠʥʘʥʪʥʳʭ ɸɸ ʠ ʨʝʮʝʩʩʠʚʥʳʭ 

ʘʘ ʛʦʤʦʟʠʛʦʪ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʫʤʝʥʴʰʘʝʪʩʷ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʟʠʛʦʪ ʚ F-1  ʨʘʟ. 

ɺʳʚʦʜ ʩʦʦʪʥʦʰʝʥʠʷ (5) ʤʦʞʥʦ ʥʘʡʪʠ, ʥʘʧʨʠʤʝʨ: 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ ʨʘʚʥʦʚʝʩʠʝ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ (5) ʧʦ ʘʫʪʦʩʦʤʥʦʤʫ ʛʝʥʦʤʫ ʚ 

ʠʥʙʨʝʜʥʦʡ ʨʦʜʦʩʣʦʚʥʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ:  
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( )( ) nnnnnnn qqFpqFqpq =++-=+
2

1 12
2

1
. 

(6) 

 

ɼʣʷ ʛʝʥʦʚ, ʩʮʝʧʣʝʥʥʳʭ ʩ ʧʦʣʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʚʠʜ: 
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(7) 

 

ʇʦʜʨʦʙʥʳʡ ʚʳʚʦʜ ʩʦʦʪʥʦʰʝʥʠʷ (7) ʤʦʞʥʦ ʥʘʡʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʢʥʠʛʝ [6]. 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ ʠʥʙʨʝʜʥʦʡ ʨʦʜʦʩʣʦʚʥʦʡ ʯʘʩʪʦʪʘ ʨʝʮʝʩʩʠʚʥʦʛʦ ʘʣʣʝʣʷ ʘ ʫ 

ʞʝʥʱʠʥ ʨʘʚʥʘ ʧʦʣʫʩʫʤʤʝ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʘ ʞʝʥʩʢʦʡ ʠ ʤʫʞʩʢʦʡ ʦʩʦʙʠ: 
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(8) 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʙʨʠʜʠʥʛ ʥʝ ʚʳʚʦʜʠʪ ʨʦʜʦʩʣʦʚʥʫʶ ʠʟ ʜʘʥʥʦʛʦ 

ʚʠʜʘ. ʇʦʧʫʣʷʮʠʷ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʦʜʦʩʣʦʚʥʳʭ. ɽʩʣʠ ʜʣʷ ʨʦʜʦʩʣʦʚʥʦʡ ʟʘʢʦʥ 

ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʪʦ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ 

ʩʧʨʘʚʝʜʣʠʚʘ ʟʘʧʠʩʴ ʵʪʦʛʦ ʟʘʢʦʥʘ ʚ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ɺ ʧʦʧʫʣʷʮʠʠ ʣʶʜʝʡ ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʦʞʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʦʪʦʤʢʦʚ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ 

ʣʶʜʝʡ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʛʝʥʦʤʘ) ʧʨʦʪʝʢʘʶʪ ʬʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʨʳʚʥʦ ʠ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ ʠʩʩʣʝʜʫʝʤʫʶ ʧʦʧʫʣʷʮʠʶ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʦʡ, ʥʘ ʢʦʪʦʨʫʶ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʤʫʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʥʝʛʘʪʠʚʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, 

ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʪ. ʧ.). ʇʦʣʘʛʘʝʤ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ, ʧʦʵʪʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʦʩʠʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʄʫʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʧʫʣʷʮʠʶ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʘʪʴ ʤʫʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʧʫʣʷʮʠʶ, ʢʘʢ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʠʩʪʝʤʫ, 

ʧʦʜʯʠʥʷʶʱʫʶʩʷ ʟʘʢʦʥʫ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ 

ʬʫʥʢʮʠʷ ɻʨʠʥʘ ʵʪʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʡʜʝʤ ʬʫʥʢʮʠʶ ɻʨʠʥʘ ʜʣʷ ʩʣʘʙʦ 

ʥʝʧʘʥʤʠʢʪʠʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. 

ʅʘ ʧʦʧʫʣʷʮʠʶ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʬʘʢʪʦʨ, ʚʳʟʳʚʘʶʱʠʡ 

ʤʫʪʘʮʠʶ, ʥʘʧʨʠʤʝʨ, ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ [25], ʪʘʢ ʠ ʩʣʫʯʘʡʥʳʝ ʬʘʢʪʦʨʳ, 

ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʢʘʥʮʝʨʦʛʝʥʝʟʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʟʘʢʦʥ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʜʣʷ 

ʘʣʣʝʣʷ ʩʮʝʧʣʝʥʥʦʛʦ ʩ ʧʦʣʦʤ, ʜʣʷ ʧʦʧʫʣʷʮʠʠ, ʥʘ ʢʦʪʦʨʫʶ ʜʝʡʩʪʚʫʝʪ ʥʝʢʦʪʦʨʳʡ ʤʫʪʘʮʠʦʥʥʳʡ 

ʬʘʢʪʦʨ: 
 

()nD
dn

dq

dn

qd ff
=+ 2ln

2
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(9) 

 

ʛʜʝ fq  ð ʯʘʩʪʦʪʘ ʨʝʮʝʩʩʠʚʥʦʛʦ ʘʣʣʝʣʷ ʫ ʞʝʥʱʠʥʳ, 
T

t
n=  ð ʙʝʟʨʘʟʤʝʨʥʦʝ ʚʨʝʤʷ, t ð 
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ʚʨʝʤʷ, ʊ ð ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʩʤʝʥʳ ʧʦʢʦʣʝʥʠʡ (ʫ ʯʝʣʦʚʝʢʘ ʧʨʠʤʝʨʥʦ 25 ʣʝʪ), ()nD  ð ʬʫʥʢʮʠʷ 

ʚʨʝʤʝʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʧʫʣʷʮʠʶ ʤʫʪʘʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ. 

ɼʣʷ ʧʘʥʤʠʢʪʠʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ () 0=nD . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (9) 

ʷʚʣʷʝʪʩʷ constq f = , ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʝʠʟʤʝʥʥʦʩʪʴ ʯʘʩʪʦʪʳ ʘʣʣʝʣʷ ʚ ʧʦʧʫʣʷʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʟʘʢʦʥʦʤ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (9) ʚ ʚʠʜʝ: 
 

()ñ+= ///
0 ),()( dnnDnnGqnq ff  (10) 

 

ʛʜʝ 0fq  ð ʥʘʯʘʣʴʥʘʷ (ʜʦ ʥʘʯʘʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʧʫʣʷʮʠʶ) ʯʘʩʪʦʪʘ ʨʝʮʝʩʩʠʚʥʦʛʦ 

ʘʣʣʝʣʷ ʫ ʞʝʥʱʠʥʳ, ),( /nnG  ð ʬʫʥʢʮʠʷ ɻʨʠʥʘ ʜʣʷ ʧʦʧʫʣʷʮʠʠ, /n  ð ʧʘʨʘʤʝʪʨ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ð ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʪʢʣʠʢ ʥʘ ʢʦʪʦʨʦʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦ ʚʨʝʤʷ n, ʪʘʢ ʯʪʦ 
/nn> . 

ʇʦʜʩʪʘʚʠʤ ʬʦʨʤʫʣʫ (10) ʚ ʫʨʘʚʥʝʥʠʝ (9): 
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(11) 

 

ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʯʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 

ʨʝʮʝʩʩʠʚʥʦʛʦ ʘʣʣʝʣʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ: 
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(12) 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ (11) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʚʠʜʫ: 
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ö

÷

õ

æ
æ

ç

å
+ /////

/

2

/2 ),(
2ln

),(
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(13) 

 

ɺ (13) ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʟʚʝʩʪʥʳʤ ʩʚʦʡʩʪʚʦʤ d-ʬʫʥʢʮʠʠ ɼʠʨʘʢʘ: 
 

() ( )()ñ -= /// dnnDnnnD d . (14) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʫʨʘʚʥʝʥʠʷ (13) ʥʘʭʦʜʠʤ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʬʫʥʢʮʠʠ ɻʨʠʥʘ ʧʦʧʫʣʷʮʠʠ: 
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(15) 

 

ʛʜʝ d-ʬʫʥʢʮʠʷ ɼʠʨʘʢʘ ( )/nn-d  ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ: 
( )
( )îí

î
ì
ë

=-d¸

¤=-d=

0,

,

//

//

nnnn

nnnn
. 

ʋʨʘʚʥʝʥʠʝ (15) ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ɻʨʠʥʘ ʧʦʧʫʣʷʮʠʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʧʦʧʫʣʷʮʠʶ ʫʩʣʦʚʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʤʫʪʘʮʠʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʚʠʜʝ d-ʬʫʥʢʮʠʠ ɼʠʨʘʢʘ ʚ 

ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ /nn= . ʆʪʤʝʪʠʤ, ʯʪʦ ʬʫʥʢʮʠʷ ɻʨʠʥʘ ʧʦʧʫʣʷʮʠʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʘ ʚʦʟʜʝʡʩʪʚʠʷ: ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʝ ʠʣʠ ʩʣʫʯʘʡʥʦʝ. ʌʫʥʢʮʠʷ ɻʨʠʥʘ ʧʦʧʫʣʷʮʠʠ ð ɻ ʪʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʧʫʣʷʮʠʠ, ʘ ʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ. 

ʇʦʣʫʯʝʥʥʦʝ ʣʠʥʝʡʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (15) ʣʝʛʢʦ 
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ʨʝʰʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʥʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ 
dn

nndG
nnZ

),(
),(

/
/ = .  

ɼʘʣʝʝ, ʧʦʣʘʛʘʷ uvZ= , ʥʘʭʦʜʠʤ 2lnnev -= . ɼʣʷ ʬʫʥʢʮʠʠ u ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 
 

( ) 2ln/ nenn
dn

du
-=d , 

(16) 

 

ʨʝʰʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ: 
 

( ) ( ) 2ln2ln/2ln/ /nnn ednenndnennu =-=-= ññ dd  (17) 

 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ (17) ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʝʪʥʦʩʪʴʶ d-ʬʫʥʢʮʠʠ ʠ ʩʚʦʡʩʪʚʦʤ (14). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
( ) 2ln/nneuvZ --== . ʌʫʥʢʮʠʷ ɻʨʠʥʘ ʧʦʧʫʣʷʮʠʠ ʥʘʭʦʜʠʪʩʷ ʠʟ ʫʩʣʦʚʠʷ: 

 

( ) ( ) ( ) 2ln2ln// //

2ln

1
,),( nnnn ednednnnZnnG ---- -=== ññ . 

(18) 

 

ʌʫʥʢʮʠʶ ɻʨʠʥʘ ʧʦʧʫʣʷʮʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 
 

2ln2

1
)(

n
nG

D
-=D  (19) 

 

ʛʜʝ /nnn -=D  ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʧʨʦʰʝʜʰʠʡ ʦʪ ʤʦʤʝʥʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠʣʠ ʪʦʯʥʝʝ ʦʪ 

ʤʦʤʝʥʪʘ ʦʢʦʥʯʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ. ɿʥʘʢ ʤʠʥʫʩ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʚʩʝʛʜʘ 

ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ʀʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ɻʨʠʥʘ ʧʦʧʫʣʷʮʠʠ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʟʘʢʦʥʫ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʚ 

ʩʣʫʯʘʝ ʧʨʦʩʪʝʡʰʝʡ ʜʚʫʭʘʣʣʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʮʝʧʣʝʥʥʦʡ ʩ ʧʦʣʦʤ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ ɻʨʠʥʘ ʧʨʠ 0=Dn  ʨʘʚʥʦ ( ) 443.1-=DnG . ʇʨʠ ¤­Dn  ʬʫʥʢʮʠʷ ɻʨʠʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʥʫʣʶ. ʊ. ʝ. ʦʪʢʣʠʢ ʧʦʧʫʣʷʮʠʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʥʠʚʝʣʠʨʦʚʘʥʠʶ 

ʨʝʟʫʣʴʪʘʪʘ ʚʦʟʜʝʡʩʪʚʠʷ. ʌʘʢʪʠʯʝʩʢʠ, ʫʞʝ ʚ 4-5 ʧʦʢʦʣʝʥʠʠ ʛʝʥʦʤ ʧʦʧʫʣʷʮʠʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ 

ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʦʚʘʣ ʜʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦʪ ʬʘʢʪ ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ 

ʩʝʣʝʢʮʠʦʥʝʨʘʤ. ʂʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʩʘʤʠ ʩʝʙʝ, ʙʳʩʪʨʦ ʜʠʯʘʶʪ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʤʫʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʥʠʢʘʶʪ ʚ ʧʦʧʫʣʷʮʠʠ. ʕʪʠ ʤʫʪʘʮʠʠ ʠʩʯʝʟʘʶʪ 

ʫʞʝ ʯʝʨʝʟ 4-5 ʧʦʢʦʣʝʥʠʡ. ʆʥʠ ʢʘʢ ʙʳ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʧʦʧʫʣʷʮʠʠ ʟʘ ʩʯʝʪ ʩʢʨʝʱʠʚʘʥʠʷ ʦʩʦʙʝʡ 

ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ. ɺʠʜ ʞʝ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ. 

ʕʚʦʣʶʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. ʀʩʧʦʣʴʟʫʷ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʨʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʵʚʦʣʶʮʠʷ ʧʦʧʫʣʷʮʠʠ, ʪ. ʝ. ʥʘʙʣʶʜʘʪʴʩʷ ʠʟʤʝʥʝʥʠʝ ʚʠʜʘ. 

ʕʚʦʣʶʮʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʫʪʝʤ ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʘ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʚʠʜʘ ʥʝʦʙʭʦʜʠʤʳ ʜʚʘ ʫʩʣʦʚʠʷ. ʇʝʨʚʦʝ ʫʩʣʦʚʠʝ: ʤʫʪʘʮʠʦʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʧʦʨʦʜʠʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʝ ʦʩʦʙʠ, ʤʫʞʩʢʫʶ ʠ ʞʝʥʩʢʫʶ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʜʨʫʛʦʤʫ, ʥʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʚʠʜʫ. ʋ ʨʘʟʥʳʭ ʤʘʪʝʨʝʡ ʜʘʞʝ ʦʜʥʦʡ ʨʦʜʦʩʣʦʚʥʦʡ 

ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʪ. ʢ. ʤʫʪʘʮʠʠ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʷʪ ʩʣʫʯʘʡʥʦ ʠ ʚ ʨʘʟʥʳʭ ʣʦʢʫʩʘʭ 

ʛʝʥʦʤʘ. ʆʜʥʘʢʦ ʤʘʪʴ ʤʦʞʝʪ ʨʦʜʠʪʴ ʜʚʝ ʨʘʟʥʦʧʦʣʳʝ ʦʩʦʙʠ, ʫ ʢʦʪʦʨʳʭ ʤʫʪʘʮʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʛʝʥʘ ʚ ʍ-ʭʨʦʤʦʩʦʤʘʭ ʧʨʦʠʟʦʰʣʘ ʦʜʠʥʘʢʦʚʳʤ ʦʙʨʘʟʦʤ. ɽʩʪʝʩʪʚʝʥʥʦ ʤʫʪʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʮʠʦʥʘʣʴʥʘ ʠ ʧʦʣʝʟʥʘ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ɺʪʦʨʦʝ ʫʩʣʦʚʠʝ: ʤʫʪʘʮʠʠ ʛʝʥʦʤʘ ʨʦʜʠʚʰʠʭʩʷ ʨʘʟʥʦʧʦʣʳʭ ʦʩʦʙʝʡ ʥʝ ʜʦʣʞʥʳ ʧʦʟʚʦʣʷʪʴ 
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ʵʪʠʤ ʦʩʦʙʷʤ ʚʩʪʫʧʘʪʴ ʚ ʫʩʧʝʰʥʳʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʢʦʥʪʘʢʪ ʩ ʦʩʪʘʣʴʥʳʤʠ ʦʩʦʙʷʤʠ 

ʨʦʜʦʩʣʦʚʥʦʡ ʠ ʪʝʤ ʙʦʣʝʝ ʧʦʧʫʣʷʮʠʠ. ʃʠʙʦ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʢʦʥʪʘʢʪʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʦʪʦʤʩʪʚʦ ʥʝ ʩʧʦʩʦʙʥʦʝ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʤʥʦʞʝʥʠʶ. ɽʩʪʝʩʪʚʝʥʥʦ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ 

ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʤʫʪʘʥʪʥʳʤʠ ʦʩʦʙʷʤʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠ ʫʩʧʝʰʥʳʤ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʥʠʢʰʝʝ ʧʦʪʦʤʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʦʩʦʙʷʤʠ ʧʦʧʫʣʷʮʠʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʩʨʘʟʫ ʜʚʫʭ ʫʩʣʦʚʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʜʢʠʡ ʩʣʫʯʘʡ, ʧʦʵʪʦʤʫ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʮʝʩʩ ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʡ. 

ɽʩʣʠ ʤʫʪʘʥʪʥʘʷ ʦʩʦʙʴ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩ ʥʝ ʤʫʪʘʥʪʥʦʡ ʜʘʝʪ ʧʦʪʦʤʩʪʚʦ ʩʧʦʩʦʙʥʦʝ ʢ 

ʜʘʣʴʥʝʡʰʝʡ ʨʝʧʨʦʜʫʢʮʠʠ, ʪʦ ʥʦʚʳʡ ʚʠʜ ʥʝ ʚʦʟʥʠʢʥʝʪ ʠ ʯʝʨʝʟ 4-5 ʧʦʢʦʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʤʫʪʘʮʠʠ ʠʩʯʝʟʥʝʪ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚ ʧʦʧʫʣʷʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʯʘʩʪʦ ʠ ʥʝ ʚʝʜʝʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʦʛʦ ʚʠʜʘ. ɺ ʵʪʦʤ ʩʫʪʴ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʡ ʚʠʜ ʚʦʟʥʠʢʘʝʪ ʩʢʘʯʢʦʤ ʚ ʥʝʜʨʘʭ ʧʨʝʞʥʝʡ ʨʦʜʦʩʣʦʚʥʦʡ ʠ ʝʛʦ 

ʦʩʥʦʚʘʪʝʣʷʤʠ ʩʣʫʞʘʪ ʚʩʝʛʦ ʜʚʝ ʨʘʟʥʦʧʦʣʳʝ ʦʩʦʙʠ. ʕʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʝʦʨʠʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʜʠʥʦʡ ʧʨʘʤʘʪʝʨʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʆʜʥʘʢʦ ʩʨʝʜʠ ʜʚʫʭ ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʘʬʨʠʢʘʥʩʢʘʷ ʠ ʤʫʣʴʪʠʨʝʛʠʦʥʥʘʣʴʥʘʷ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʚʠʜʘ ʚʥʘʯʘʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʙʨʝʜʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʝʥʦʪʠʧʦʚ (5) ʠ (7), ʯʪʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ, ʥʝ ʚʳʚʦʜʠʪ 

ʦʩʦʙʠ ʟʘ ʨʘʤʢʠ ʵʪʦʛʦ ʚʠʜʘ. 

ʄʫʪʘʮʠʷ, ʧʦʨʦʜʠʚʰʘʷ ʯʝʣʦʚʝʢʘ. ʄʫʪʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʦʚʳʝ ʚʠʜʳ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʯʝʯʥʳʭ ʤʫʪʘʮʠʡ , ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʥʘ ʦʩʦʙʠ ʤʫʪʘʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɽʩʣʠ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʤʫʪʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ. ʂʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʫʪʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʦʙʲʷʩʥʷʝʪ ʧʦʷʚʣʝʥʠʝ ʯʝʣʦʚʝʢʘ? 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʫʪʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ʯʝʣʦʚʝʢ, H. sapiens, ʧʨʦʠʟʦʰʝʣ ʦʪ ʯʝʣʦʚʝʢʦʦʙʨʘʟʥʦ 

ʦʙʝʟʴʷʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʢʦʪʦʨʦʡ ʤʫʪʘʮʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʝʟʦʤ. 

ʇʨʠʯʠʥʳ ʤʫʪʘʮʠʦʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʝʟʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ 

ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʚ ʦʙʣʘʩʪʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ɸʬʨʠʢʠ, ʛʜʝ, 

ʩʦʛʣʘʩʥʦ ʘʬʨʠʢʘʥʩʢʦʡ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʚʦʟʥʠʢ H. sapiens. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʚʦʟʥʠʢ ʙʦʣʝʝ 40 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ, ʭʦʪʷ ʤʫʪʘʮʠʷ 

ʧʨʦʠʟʦʰʣʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʦʣʝʝ 100 ʪʳʩ ʣʝʪ ʥʘʟʘʜ, ʘ ʙʣʠʞʘʡʰʠʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʜʝʞʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʝʜʢʦʤ H. sapiens ʙʳʣ H. erectus. ʉʘʤʘʷ ʜʨʝʚʥʷʷ ʢʦʩʪʴ Homo sapiens, ʠʟ 

ʢʦʪʦʨʦʡ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ɼʅʂ, ʠʤʝʝʪ ʚʦʟʨʘʩʪ ʧʨʠʤʝʨʥʦ ʚ 45 000 ʣʝʪ. ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʯʝʣʦʚʝʢʘ ʦʪ ʦʩʪʘʣʴʥʳʭ ʧʨʠʤʘʪʦʚ (Primates). ʂʨʫʧʥʳʡ ʛʦʣʦʚʥʦʡ 

ʤʦʟʛ, ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʘʧʧʘʨʘʪʘ 

ʛʦʣʦʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʦʪʜʝʣʘ ʯʝʨʝʧʘ, ʨʝʜʫʢʮʠʷ 

ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪ. ʜ. ʅʝʩʦʤʥʝʥʥʦ, ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. ʏʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʚʠʜʦʤ, ʦʪʣʠʯʥʳʤ, 

ʥʘʧʨʠʤʝʨ, ʦʪ ʰʠʤʧʘʥʟʝ ʠʣʠ ʛʦʨʠʣʣ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʣʶʙʳʝ ʧʦʧʳʪʢʠ ʩʢʨʝʱʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʵʪʠʭ ʦʙʝʟʴʷʥ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʪʦʤʩʪʚʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚʠʜʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʦʟʥʘʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʘʙʩʪʨʘʢʪʥʦʤʫ ʤʳʰʣʝʥʠʶ ʠ ʯʣʝʥʦʨʘʟʜʝʣʴʥʘʷ ʨʝʯʴ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʣʝʥʦʨʘʟʜʝʣʴʥʘʷ ʨʝʯʴ 

ʧʦʷʚʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʦʟʥʠʢʣʦ ʩʘʤʦʩʦʟʥʘʥʠʝ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʙʩʪʨʘʢʪʥʦʤʫ ʤʳʰʣʝʥʠʶ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʤʫʪʘʮʠʷ, ʧʨʝʚʨʘʪʠʚʰʘʷ 

ʦʙʝʟʴʷʥʫ ʚ ʯʝʣʦʚʝʢʘ, ʧʨʦʠʟʦʰʣʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ.  

ʉʫʱʝʩʪʚʫʝʪ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʨʘʟʤʝʨʦʤ ʤʦʟʛʘ ʠʥʜʠʚʠʜʫʫʤʘ ʠ ʨʘʟʤʝʨʦʤ ʝʛʦ ʪʝʣʘ: 

ʙʦʣʴʰʦʤʫ ʞʠʚʦʪʥʦʤʫ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ ʤʦʟʛ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

http://www.bulletennauki.com/
https://ru.wikipedia.org/wiki/Homo_erectus
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ʦʨʛʘʥʠʟʤʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʘ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʤʦʟʛ, ʯʝʤ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ, ʫʯʠʪʳʚʘʷ ʠʭ ʨʘʟʤʝʨ ʪʝʣʘ. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʵʥʮʝʬʘʣʠʟʘʮʠʷ. ʃʶʜʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦ ʵʥʮʝʬʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʩ ʦʙʲʝʤʦʤ 

ʤʦʟʛʘ ʦʪ 1,350 ʩʤ3. ʕʪʦ ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨ ʤʦʟʛʘ ʰʠʤʧʘʥʟʝ (450 ʩʤ3), 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʣʶʜʠ ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʯʪʠ ʪʘʢʫʶ ʞʝ ʤʘʩʩʫ ʪʝʣʘ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʤ 

ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʧʦʯʝʤʫ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʩʪʘʣ ʙʦʣʴʰʝ, ʥʦ çʢʘʢè ɻ ʪʦ ʧʨʦʠʟʦʰʣʦ ʚʩʝ ʝʱʝ 

ʦʩʪʘʝʪʩʷ ʪʘʡʥʦʡ. ʂʘʢʠʝ ʤʫʪʘʮʠʠ ʙʳʣʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ? ʂʘʢʠʤ ʦʙʨʘʟʦʤ 

ʵʪʠ ʤʫʪʘʮʠʠ ʠʟʤʝʥʷʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʣʢʘ? ɽʩʪʴ ʣʠ ʧʨʝʜʝʣʳ ʚ ʨʘʟʚʠʪʠʠ ʙʦʣʴʰʦʛʦ ʤʦʟʛ 

ʯʝʣʦʚʝʢʘ? ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʘʟʤʝʨ ʤʦʟʛʘ. ʕʪʠ ʬʘʢʪʦʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

1. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ; 

2. ʅʝʡʨʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

ʇʦʵʪʦʤʫ ʤʦʟʛ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠʟʚʣʝʢʘʝʪ ʚʳʛʦʜʫ ʠʟ ʚʳʩʦʢʦ ʨʘʟʚʠʪʳʭ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʠ ʥʝʙʦʣʴʰʦʡ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʇʦʜʦʙʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʚ 

ʢʦʤʧʘʨʪʤʝʥʪʘʭ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʚʠʜʦʚʫʶ ʩʧʝʮʠʬʠʢʫ ʠ ʠʤʝʝʪ ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ  ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ.  

ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʦʪʚʝʪ ʠ ʥʘ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʠʟ ʵʪʠʭ ʚʦʧʨʦʩʦʚ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ʵʚʦʣʶʮʠʦʥʥʘʷ ʠʩʪʦʨʠʷ ʛʝʥʘ SRGAP2, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʙʝʣʦʢ 

SsrGAP2. ɺʦ-ʧʝʨʚʳʭ, ʛʝʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʰʠʧʠʢʦʚʦʛʦ ʨʦʩʪʘ. ʕʪʦ ʢʦʥʪʨʦʣʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʰʠʧʠʢʦʚ ʥʝʡʨʦʥʦʚ, ʘ ʠʤʝʥʥʦ ʨʘʟʚʠʪʠʷ ʜʝʥʜʨʠʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʛʝʥ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʢʘʢ ʙʳʩʪʨʦ ʥʝʡʨʦʥʳ ʜʚʠʞʫʪʩʷ ʦʪ ʪʦʛʦ ʤʝʩʪʘ, ʛʜʝ ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʜʦ ʝʛʦ 

ʢʦʥʝʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ɻʝʥ ʨʝʛʫʣʠʨʫʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʫʪʝʤ ʨʦʩʪʘ ʥʝʡʨʦʥʥʳʭ ʦʪʨʦʩʪʢʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʧʝʨʝʜʠ ʥʝʡʨʦʥʦʚ,  ʟʘʤʝʜʣʷʷ ʩʢʦʨʦʩʪʴ ʠʭ ʤʠʛʨʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʫʪʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʥʠʶ ʤʦʟʛʘ ʠ ʷʚʣʷʶʪʩʷ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ 

ʵʚʦʣʶʮʠʠ. 

ʋʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʠʥ ʥʝʡʨʦʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʥʦʨʤʝ ʵʪʘ ʚʝʣʠʯʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 3ï4 ʪʳʩʷʯʠ ʩʠʥʘʧʩʦʚ (ʜʦ 10 ʪʳʩ). ʕʪʠ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʦʙʨʘʟʫʶʪʩʷ ʥʘ 

ʩʚʦʙʦʜʥʳʭ ʜʝʥʜʨʠʪʘʭ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ, ʢʦʪʦʨʳʭ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʫ ʨʝʙʝʥʢʘ ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ. 

ʇʨʠ ʨʘʟʚʠʪʠʠ ʧʣʦʜʘ ʚ ʯʨʝʚʝ ʤʘʪʝʨʠ ʠ ʚʧʝʨʚʳʝ 3ï4 ʤʝʩʷʮʘ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʚ ʤʦʟʛʫ 

ʨʝʙʝʥʢʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 1ï4 ʤʣʥ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʝʢʫʥʜʫ. ɽʩʣʠ ʧʨʠʥʷʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʘʚʥʳʤ ʧʨʠʤʝʨʥʦ 50ï100 ʤʣʨʜ, ʪʦ ʥʘ ʢʘʞʜʦʤ 

ʥʝʡʨʦʥʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʙʨʘʟʫʝʪʩʷ ( ) 51042 -Ö-  ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʝʢʫʥʜʫ ʠʣʠ 0,86ï1,73 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʫʪʢʠ. ɿʘ 12 ʤʝʩʷʮʝʚ (ʚʢʣʶʯʘʷ ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ ʧʝʨʠʦʜ) ʥʘ ʥʝʡʨʦʥʝ 

ʚʦʟʥʠʢʘʝʪ 300ï600 ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ. ʕʪʦ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʝ, ʪ. ʢ. ʠʤʝʥʥʦ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʦʩʥʦʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ɽʩʣʠ ʚ ʵʪʦ ʚʨʝʤʷ 

ʨʝʙʝʥʦʢ ʧʦʤʝʱʝʥ ʚ ʢʘʢʫʶ-ʣʠʙʦ ʷʟʳʢʦʚʫʶ ʩʨʝʜʫ, ʪʦ ʫ ʥʝʛʦ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʘʟʦʚʦʝ 

ʤʳʰʣʝʥʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʷʟʳʢʝ.  

ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʘ ʥʝʡʨʦʥʘʭ ʤʦʟʛʘ, ʥʘ 

ʨʝʙʝʥʢʘ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ (ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʜʦ) ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʤʦʱʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ (ʘʢʪʠʚʘʮʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʟʥʦʮʚʝʪʥʦʝ ʟʨʠʪʝʣʴʥʦʝ 

ʚʦʩʧʨʠʷʪʠʝ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʣʫʭʦʚʳʝ ʦʱʫʱʝʥʠʷ, ʪʘʢʪʠʣʴʥʦʝ ʤʘʪʝʨʠʥʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʪ.ʜ.). 

ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʩʥʠʞʝʥ ʠʣʠ ʦʛʨʘʥʠʯʝʥ, ʪʦ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʜʣʷ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʈʝʙʝʥʦʢ ʠʩʧʳʪʳʚʘʝʪ ʜʠʩʢʦʤʬʦʨʪ 

ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʛʦʣʦʜè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʨʝʙʝʥʦʢ ʤʦʞʝʪ ʢʨʠʯʘʪʴ 

ʠʣʠ ʧʣʘʢʘʪʴ. ɿʘʯʘʩʪʫʶ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʪʴ ʧʳʪʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʢʦʨʤʠʪʴ ʨʝʙʝʥʢʘ, ʫʢʘʯʘʪʴ ʝʛʦ, 
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ʯʪʦ ʥʝ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ. 

ɽʩʣʠ ʨʝʙʝʥʦʢ ʚʦʩʧʠʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʝ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ 

ʠʜʫʱʠʡ ʥʘ ʥʝʛʦ ʦʯʝʥʴ ʤʘʣ. ʅʘ ʜʝʥʜʨʠʪʘʭ ʥʝʡʨʦʥʦʚ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʉʚʦʙʦʜʥʳʝ ʦʪ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʜʝʥʜʨʠʪʳ, ʠʣʠ ʜʝʥʜʨʠʪʳ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʦʙʣʘʜʘʶʪ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ. ʆʥʠ 

ʥʘʯʠʥʘʶʪ çʚʪʷʛʠʚʘʪʴʩʷè ʦʙʨʘʪʥʦ ʚ ʪʝʣʦ ʥʝʡʨʦʥʘ ʠ ʠʩʯʝʟʘʪʴ, ʧʦʵʪʦʤʫ ʩʠʪʫʘʮʠʷ ʩʪʘʥʦʚʠʪʴʩʷ 

ʥʝʦʙʨʘʪʠʤʦʡ. ɽʩʣʠ ʨʝʙʝʥʦʢ H. ferus ʧʦʪʦʤ ʧʦʧʘʜʘʝʪ ʚ ʯʝʣʦʚʝʯʝʩʢʫʶ ʩʨʝʜʫ, ʪʦ ʤʝʩʪ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʘ ʜʝʥʜʨʠʪʘʭ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʦ, ʠ ʝʛʦ 

ʤʦʟʛ ʥʘʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʨʘʟʚʠʪʳʤ, ʘ ʩʘʤ ʩʫʙʲʝʢʪ ʦʩʪʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʚ ʞʠʚʦʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʘ ʥʝʡʨʦʥʘʭ ʤʦʟʛʘ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʫʨʦʚʝʥʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʜʝʥʜʨʠʪʦʚ, 

ʦʩʪʘʚʰʠʭʩʷ ʫ ʥʝʡʨʦʥʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʪʷʛʠʚʘʥʠʷ ʯʘʩʪʠ ʜʝʥʜʨʠʪʦʚ ʚ ʪʝʣʦ 

ʥʝʡʨʦʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʘ ʩʯʝʪ ʥʝʜʦʩʪʘʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʟʛ ʯʝʣʦʚʝʢʘ 

ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʦʙʨʘʪʥʦ çʚʪʷʛʠʚʘʝʪʩʷè ʚ ʪʝʣʦ ʥʝʡʨʦʥʘ ʚ ʩʨʝʜʥʝʤ ʜʦ 50% ʜʝʥʜʨʠʪʦʚ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʟʘ ʩʯʝʪ ʵʪʦʛʦ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʢʦʛʥʠʪʠʚʥʳʡ ʨʝʟʝʨʚ ʜʣʷ ʩʚʦʝʛʦ 

ʨʘʟʚʠʪʠʷ. ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ Homo ʜʦʣʷ ʚʪʷʛʠʚʘʶʱʠʭʩʷ ʦʙʨʘʪʥʦ ʜʝʥʜʨʠʪʦʚ ʙʳʣʘ, 

ʦʯʝʚʠʜʥʦ, ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʘ. 

ʋ ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʚʪʷʛʠʚʘʥʠʷ ʜʝʥʜʨʠʪʦʚ ʚ ʪʝʣʦ ʥʝʡʨʦʥʘ, ʥʦ ʫ ʥʠʭ 

ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʚʦʙʦʜʥʳʭ ʜʝʥʜʨʠʪʦʚ. 

ɺ ʥʦʨʤʝ ʯʝʣʦʚʝʢ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʫʤʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʥʝ ʦʧʳʪʘ) ʧʨʠʤʝʨʥʦ 

ʚ 25 ʣʝʪ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʯʠʩʣʦ ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʰʠʧʠʢʦʚ ʥʘ ʜʝʥʜʨʠʪʘʭ ʥʝʡʨʦʥʦʚ  ʤʦʟʛʘ. ʐʠʧʠʢʠ ʠʤʝʶʪʩʷ ʥʘ 

ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʙʦʣʝʝ 90% ʚʦʟʙʫʞʜʘʶʱʠʭ ʛʣʶʪʘʤʘʪʝʨʛʠʯʝʩʢʠʭ ʩʠʥʘʧʩʦʚ ʚ 

ʤʦʟʛʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ, ʠ ʩʦʜʝʨʞʘʪ ʦʩʥʦʚʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ 

ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ.   

ɿʘʧʦʣʥʝʥʠʝ ʥʝʡʨʦʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ ʜʦ 3ï4 ʪʳʩʷʯ ʰʪʫʢ ʧʨʦʠʩʭʦʜʠʪ ʩʦ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 0,33-0,44 ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʫʪʢʠ, ʯʪʦ ʚʜʚʦʝ ʤʝʥʴʰʝ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ. ʇʨʠʯʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ 25 ʣʝʪ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʧʘʜʘʝʪ ʦʪ 0,86ï1,73 ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʫʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 

ʥʫʣʷ.  

ʂʘʢʦʚʘ ʞʝ ʨʦʣʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʨʝʙʝʥʢʘ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ? ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ 

ʤʝʭʘʥʠʟʤʘ ʦʙʫʯʝʥʠʷ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʫ ʯʝʣʦʚʝʢʘ: ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʦʙʦʜʥʳʭ ʜʝʥʜʨʠʪʦʚ ʫ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʠ ʫʣʴʪʨʘʩʢʦʨʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ.  

ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʷʚʣʷʝʪʩʷ ʤʫʪʘʮʠʝʡ, ʦʪʣʠʯʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʦʪ ʞʠʚʦʪʥʦʛʦ, ʥʘʧʨʠʤʝʨ, 

ʦʙʝʟʴʷʥʳ. ʆʧʨʝʜʝʣʠʤ ʪʠʧ ʵʪʦʡ ʤʫʪʘʮʠʠ. ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʝʝ, ʤʫʪʘʮʠʠ ʚ ʦʩʦʙʷʭ 

ʧʦʧʫʣʷʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʝʧʨʝʨʳʚʥʦ ʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʅʦ ʵʪʠ ʤʫʪʘʮʠʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʚʠʜʘ. ɽʩʣʠ ʤʫʪʘʮʠʦʥʥʘʷ ʦʩʦʙʴ ʤʦʞʝʪ ʩʢʨʝʱʠʚʘʪʴʩʷ ʩ ʥʝ ʤʫʪʘʮʠʦʥʥʦʡ ʦʩʦʙʴʶ, ʪʦ 

ʯʝʨʝʟ 4ï5 ʧʦʢʦʣʝʥʠʡ ʛʝʥʦʤ ʧʦʧʫʣʷʮʠʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ, ʢʦʪʦʨʳʡ 

ʩʫʱʝʩʪʚʦʚʘʣ ʜʦ ʤʫʪʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʫʪʘʮʠʷ ʢʘʢ ʙʳ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʧʦʧʫʣʷʮʠʠ ʟʘ 

ʩʯʝʪ ʩʣʫʯʘʡʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʦʩʦʙʝʡ.  

ʅʝʢʦʪʦʨʳʝ ʤʫʪʘʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʠ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʝʩʷ. 

ʅʘʧʨʠʤʝʨ, ʩʦʙʘʢʠ ʧʨʦʠʟʦʰʣʠ ʦʪ ʚʦʣʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʯʝʣʦʚʝʢʦʤ. ʇʦʣʝʟʥʳʝ ʤʫʪʘʮʠʠ (ʧʦʜʯʠʥʷʝʤʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʨʝʩʩʠʨʦʚʢʝ ʠ ʪ.ʜ.) ʯʝʣʦʚʝʢ 

ʩʦʭʨʘʥʷʣ, ʘ ʩʦʙʘʢ ʩ ʚʨʝʜʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʫʥʠʯʪʦʞʘʣ. ʏʝʣʦʚʝʢ ʥʝ ʧʦʟʚʦʣʷʣ ʩʦʙʘʢʘʤ 
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ʩʢʨʝʱʠʚʘʪʴʩʷ ʩ ʚʦʣʢʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʤʫʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʅʦ ʥʦʚʳʡ ʚʠʜ ʥʝ ʚʦʟʥʠʢ. ʆʚʯʘʨʢʘ, ʤʦʞʝʪ ʩʢʨʝʱʠʚʘʪʴʩʷ ʩ ʚʦʣʢʘʤʠ ʠ ʜʘʚʘʪʴ ʧʦʪʦʤʩʪʚʦ, 

ʩʧʦʩʦʙʥʦʝ ʢ ʜʘʣʴʥʝʡʰʝʡ ʨʝʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʧʦʪʦʤʩʪʚʦ ʤʦʞʝʪ ʫʞʝ ʞʠʪʴ ʚ ʚʦʣʯʴʝʡ ʩʪʘʝ. 

ɼʦʤʘʰʥʠʝ ʩʦʙʘʢʠ ð ʧʨʠʤʝʨ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʤʫʪʘʮʠʠ.  

ʈʘʟʫʤ ʯʝʣʦʚʝʢʘ ï ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʘʷʩʷ ʤʫʪʘʮʠʷ. ʍʦʪʷ H. sapiens ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʢ 

ʦʪʜʝʣʴʥʦʤʫ ʚʠʜʫ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʨʘʟʫʤʥʦʩʪʴʶ, ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʪʘʢ. ʂʘʢ ʫʞʝ 

ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʨʘʟʫʤ ʯʝʣʦʚʝʢʘ ʥʝ ʦʙʫʩʣʦʚʣʝʥ ʝʛʦ ʚʠʜʦʤ.  

ʋ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʧʨʠʤʘʪʦʚ ʧʨʦʠʟʦʰʣʘ ʤʫʪʘʮʠʷ (ʘʥʪʨʦʧʦʛʝʥʝʟ), ʩʚʷʟʘʥʥʘʷ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʳʭ ʜʝʥʜʨʠʪʦʚ ʫ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ. ʋ ʜʨʫʛʠʭ ʧʨʠʤʘʪʦʚ ʵʪʦʛʦ ʥʝʪ, ʠʥʘʯʝ ʦʥʠ ʙʳʣʠ ʙʳ ʪʘʢʠʤʠ ʞʝ ʫʤʥʳʤʠ, ʢʘʢ ʯʝʣʦʚʝʢ. 

ʇʨʦʠʟʦʰʝʜʰʘʷ ʤʫʪʘʮʠʷ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʘʷʩʷ ʠ ʚʨʝʤʝʥʥʘʷ. ʆʥʘ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʦʙʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ. ɽʩʣʠ ʨʝʙʝʥʦʢ ʥʝ ʦʙʫʯʘʝʪʩʷ  (ʨʝʙʝʥʦʢ ʚ ʞʠʚʦʪʥʦʡ ʩʨʝʜʝ 

H. ferus), ʪʦ ʤʫʪʘʮʠʷ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ. ʅʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʘʷ ʦʩʦʙʴ ʙʫʜʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʜʨʫʛʦʤʫ ʚʠʜʫ, ʥʝʞʝʣʠ ʦʙʫʯʝʥʥʳʡ ʯʝʣʦʚʝʢ. ʇʦʵʪʦʤʫ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʥʘʰʝʛʦ ʚʠʜʘ 

ð ʏʝʣʦʚʝʢ ʦʙʫʯʘʝʤʳʡ (H. doctus). 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʢʘ, ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ 

ʧʝʨʚʳʭ ʤʫʪʘʥʪʥʳʭ ʦʩʦʙʝʡ, ʵʪʘ ʤʫʪʘʮʠʷ ʥʝ ʨʘʩʪʚʦʨʠʣʘʩʴ ʚ ʧʦʧʫʣʷʮʠʠ ʟʘ ʩʯʝʪ ʩʢʨʝʱʠʚʘʥʠʷ 

ʤʫʪʘʥʪʥʳʭ ʠ ʥʝʤʫʪʘʥʪʥʳʭ ʦʩʦʙʝʡ? ɺʝʜʴ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʠʢʘʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʪʘʢʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ ʚ ʧʣʝʤʝʥʠ, ʛʜʝ ʧʨʦʠʟʦʰʣʘ ʤʫʪʘʮʠʷ, ʥʝ ʙʳʣʦ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʨʘʟʫ ʞʝ, ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʫ ʧʨʘʤʘʪʝʨʠ ʤʫʪʘʥʪʥʳʭ ʦʩʦʙʝʡ, ʪ. ʝ. ʧʝʨʚʳʭ ʣʶʜʝʡ ð ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ, ʦʥʠ 

ʤʦʛʣʠ ʦʩʦʟʥʘʚʘʪʴ ʩʝʙʷ ʣʶʜʴʤʠ, ʯʪʦ ʤʦʛʣʦ ʩʪʘʪʴ  ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʠʭ ʩʢʨʝʱʠʚʘʥʠʷ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʥʝʤʫʪʘʥʪʥʳʤʠ ʦʩʦʙʷʤʠ, ʭʦʪʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʥʦʛʜʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜʦʙʥʦʝ 

ʩʢʨʝʱʠʚʘʥʠʝ. ʊʦʯʥʦ ʪʘʢ ʞʝ, ʷʚʣʷʶʪʩʷ ʥʝʢʦʤʬʦʨʪʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʝʢʩʫʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ ʩ 

ʠ ʞʠʚʦʪʥʳʤʠ, ʭʦʪʷ ʪʘʢʦʚʳʝ ʠ ʚʦʟʤʦʞʥʳ, (ʥʦ ʥʝ ʜʣʷ ʞʠʚʦʪʥʦʛʦ, ʢʦʪʦʨʦʝ ʥʝ ʦʩʦʟʥʘʝʪ 

ʥʝʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʵʪʠʭ ʢʦʥʪʘʢʪʦʚ). ʈʝʧʨʦʜʫʢʪʠʚʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʤʝʞʜʫ ʧʝʨʚʳʤʠ 

ʤʫʪʘʥʪʥʳʤʠ ʨʘʟʥʦʧʦʣʳʤʠ ʣʶʜʴʤʠ ʙʳʣʦ ʜʣʷ ʥʠʭ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʯʫʚʩʪʚʘ ʣʶʙʚʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʯʫʚʩʪʚʦ ʣʶʙʚʠ ʙʳʣʦ ʦʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʩʢʨʝʱʠʚʘʥʠʝ ʤʫʪʘʥʪʥʳʭ ʠ ʥʝ ʤʫʪʘʥʪʥʳʭ ʦʩʦʙʝʡ. ʇʦʪʦʤʩʪʚʦ ʞʝ ʵʪʠʭ ʣʶʜʝʡ 

ʦʙʣʘʜʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʝʨʝʜ ʦʢʨʫʞʘʶʱʠʤʠ ʩʦʧʣʝʤʝʥʥʠʢʘʤʠ, ʘ ʠʤʝʥʥʦ 

ʧʝʨʝʜ ʯʝʣʦʚʝʢʦʦʙʨʘʟʥʳʤʠ ʦʙʝʟʴʷʥʘʤʠ. 

ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʧʨʠʤʝʨʥʦ ʟʘ 10 ʣʝʪ ʜʦ ʝʛʦ ʩʤʝʨʪʠ, 

ʥʘʯʠʥʘʝʪʩʷ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ð ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʩʪʘʥʦʚʠʪʴʩʷ ʧʨʦʛʨʝʩʩʠʚʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʦʮʝʩʩ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʠʥʘʧʩʦʚ. ʉʢʦʨʦʩʪʴ ʵʪʦʡ 

ʨʘʩʩʪʳʢʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤ, ʥʦ ʝʛʦ ʤʦʞʥʦ 

ʟʘʤʝʜʣʠʪʴ. ɿʘʤʝʜʣʝʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʠʤʝʶʱʠʭʩʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʚʦʨʯʝʩʢʦʛʦ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ. ɿʘʤʝʪʠʤ, 

ʯʪʦ ʩʦʭʨʘʥʝʥʠʝ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʦʚ ʯʝʣʦʚʝʢʘ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʚ ʮʝʣʦʤ ʢ ʝʛʦ ʜʦʣʛʦʣʝʪʠʶ. ɼʘʚʥʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ 

ʣʶʜʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʯʝʥʳʝ ʚ ʩʨʝʜʥʝʤ ʞʠʚʫʪ ʜʦʣʴʰʝ, ʯʝʤ ʨʘʙʦʪʥʠʢʠ ʥʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ. ʀʩʪʦʯʥʠʢʘʤʠ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, 

ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ (ʩʝʥʩʦʨʥʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʘʢʪʠʚʘʮʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʪ. ʜ.). 
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ʇʨʠʥʮʠʧʳ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ɻʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ 

ʦʙʰʠʨʥʳʝ ʥʝʡʨʦʩʝʪʠ ð ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʬʫʥʜʘʤʝʥʪ ʤʦʟʛʘ, ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʨʪʘ ʩʪʨʦʝʥʠʷ 

ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʆʨʛʘʥʠʟʤ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩʦ ʩʚʦʠʤ ʛʝʥʦʤʦʤ, 

ʠʩʧʦʣʴʟʫʷ ʥʝʡʨʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʟʛʘ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʤʦʟʛ ʧʦʩʪʦʷʥʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

ʅʝʡʨʦʥʳ ð ɻʪʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ð ɻ ʪʦ ʦʩʥʦʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʠ ʤʳʰʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ 

ʥʝʡʨʦʩʝʪʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʨʘʟʣʠʯʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. 

ɽʩʣʠ ʥʝʡʨʦʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ 

ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʫʜʝʪ çʥʝʡʨʦʥʘʣʴʥʦ ʧʣʘʩʪʠʯʥʳʤè. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʥʦʩʠʪʴ ʢʘʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ, ʪʘʢ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʝʜʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ ʤʥʦʛʠʤ ʢʘʥʘʣʘʤ. ʇʨʠ ʵʪʦʤ 

ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʥʝʡʨʦʧʝʨʝʜʘʯʘ, ʠʟʤʝʥʷʷ ʩʦʩʪʦʷʥʠʝ ʤʝʤʙʨʘʥʳ ʥʝʡʨʦʥʦʚ, ʤʝʥʷʝʪ ʩʚʦʡʩʪʚʘ 

ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ʀʥʬʦʨʤʘʮʠʷ ʢʦʜʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʣʦʢʘʣʴʥʳʭ ʚʥʝʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʬʣʫʢʪʫʘʮʠʡ ʥʝʡʨʦʧʝʨʝʜʘʪʯʠʢʦʚ ʤʦʟʛʘ. ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʠ ʢʘʢʠʝ ʥʝʡʨʦʥʳ ʠʣʠ 

ʥʝʡʨʦʥʘʣʴʥʳʝ ʢʦʤʧʘʨʪʤʝʥʪʳ ʚ ʩʝʪʠ ʙʫʜʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʭʦʜʷʱʠʝ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʦ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʥʳʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʠʜʦʚ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʠʥʘʧʩʦʚ:  

1) ʙʠʦʬʠʟʠʯʝʩʢʠʡ ð ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥ 

ʥʝʡʨʦʥʦʚ, ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ, ʥʝʡʨʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ 

ʠ ʠʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʣʝʡ;  

2) ʵʚʦʣʶʮʠʦʥʥʳʡ ð ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʩʚʝʨʭʩʣʦʞʥʳʝ 

ʤʫʣʴʪʠʤʦʜʫʣʴʥʳʝ ʩʝʪʠ, ʩʧʦʩʦʙʥʳʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʩʰʠʝ ʧʩʠʭʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ; 

3) ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ð ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ð ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʦʨʛʘʥʠʟʤʘ ʢ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʝ;  

4) ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ð ʩʚʷʟʘʥ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʝʡʨʦʩʠʩʪʝʤ;  

5) ʨʝʘʢʪʠʚʥʳʡ ð ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʩʠʥʘʧʩʦʚ ʧʦʩʣʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ʠʰʝʤʠʷ, ʛʠʧʦʢʩʠʷ, ʪʦʢʩʠʥʳ);  

6) ʘʜʘʧʪʘʮʠʦʥʥʳʡ ð ʩʚʷʟʘʥ ʩ ʜʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʤʦʟʛʘ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʦʟʛʘ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ;  

7) ʨʝʧʘʨʘʪʠʚʥʳʡ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʦʟʛʘ ʧʦʩʣʝ 

ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚʩʝʤ ʩʧʝʢʪʨʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ 

ʧʫʣʘ, ʦʪ ʘʢʪʠʚʘʮʠʠ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʩʠʥʘʧʩʦʚ ʜʦ ʥʝʦʩʠʥʘʧʪʦʛʝʥʝʟʘ ʠ ʨʦʩʪʘ ʥʝʨʚʥʳʭ ʦʪʨʦʩʪʢʦʚ. 

 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʛʦʤʝʦʩʪʘʟ 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʛʦʤʝʦʩʪʘʟ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ ʠʤʝʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ) ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʦʥ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʫʯʝʥʳ ʫ 

ʯʝʣʦʚʝʢʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʦ ʩʥʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʙʦʨʫ ʜʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ (ʯʘʩʳ/ʜʥʠ/ʥʝʜʝʣʠ) ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʚʝʩʴʤʘ ʦʙʲʝʢʪʠʚʥʳʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ. 
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ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ð ɻ ʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʜʘʨ ʯʝʣʦʚʝʢʫ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ʥʦʚʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʠʜʝʷʤʠ (ʢʘʞʜʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʠʨʳ) ʠ ʙʫʜʫʱʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ (ʦʪʢʨʳʪʠʷʤʠ). ʎʠʨʢʘʜʠʘʥʥʘʷ ʩʠʩʪʝʤʘ Homo 

sapiens ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ 

ʛʝʥʝʪʠʯʝʩʢʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ Homo sapiens ð ɻ ʪʦ ʚʦʣʥʦʦʙʨʘʟʥʳʝ 

ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʮʝʩʩʦʚ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʄʥʦʛʦʦʩʮʠʣʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʚʦʣʶʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʚʦʜʠʪʝʣʠ ʨʠʪʤʘ, ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʧʝʡʩʤʝʢʝʨʳ. ʊʨʠ 

ʩʘʤʳʡ ʤʦʱʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʠʪʝʣʝʡ ʨʠʪʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʚʳʡ ð ʩʚʝʪ. ɺʪʦʨʦʡ ʧʦ 

ʤʦʱʥʦʩʪʠ ʚʦʜʠʪʝʣʴ ʨʠʪʤʘ ð ʧʠʪʘʥʠʝ. ʊʨʝʪʠʡ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʚ ʪ. ʯ. ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ [3]. 

ɻʣʘʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʡ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʦʙʦʥʷʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʵʤʦʮʠʡ, ʧʘʤʷʪʠ, ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʜʨ. 

ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, 

ʜʠʥʘʤʠʢʫ ʚʨʦʞʜʝʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ, ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʨʤʦʥʘʣʴʥʫʶ ʩʪʠʤʫʣʷʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʩʦʟʜʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʥʦʚʠʜʝʥʠʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʥʘʰʝʤʫ ʤʦʟʛʫ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʤʦʮʠʠ ʠ ʢʦʜʠʨʦʚʘʪʴ 

ʥʦʚʳʝ ʟʥʘʥʠʷ [3].  

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ. ʎʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ ʚ 21 ʚʝʢʝ ʢʨʘʡʥʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʬʘʢʪʦʨʘʤ ʠ ʩʦʩʪʘʚʣʷʶʱʠʤ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʜʝʬʠʮʠʪʫ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʫʨʦʚʥʶ ʩʫʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʩʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʮʚʝʪʥʦʡ 

ʧʝʨʝʛʨʫʟʢʠ (ʦʩʦʙʝʥʥʦ, ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ), ʭʘʨʘʢʪʝʨʫ ʠ ʢʘʯʝʩʪʚʫ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʜʝʬʠʮʠʪʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥʥʳʤ ʧʠʱʝʚʳʤ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 

ʙʣʦʢʘʪʦʨʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʦʚ 

(ʈʠʩʫʥʢʠ 1ï2). 

 
 

ʈʠʩʫʥʦʢ 1. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ʆʩʥʦʚʥʳʝ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʫʧʨʘʭʠʟʤʘʪʠʯʝʩʢʠʭ ʷʜʝʨ (ʉʍʗ): ʯʝʨʝʟ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʥʝʡʨʦʥʳ ʉʍʗ ʧʨʦʝʮʠʨʫʶʪʩʷ ʥʘ ʨʷʜ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ; ʭʠʤʠʯʝʩʢʠʡ ð ʩ ʧʦʤʦʱʴʶ ʩʠʥʪʝʟʘ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ. ʂʨʦʤʝ ʪʦʛʦ, ʉʍʗ ʦʙʨʘʟʫʝʪ 

ʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʩ ʷʜʨʘʤʠ ʩʪʚʦʣʘ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʉʍʗ ʠʤʝʝʪ ʧʨʷʤʳʝ ʩʚʷʟʠ ʩ ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʴʶ, ʧʨʝʦʧʪʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʴʶ, ʜʦʨʩʦʤʝʜʠʘʣʴʥʳʤʠ ʦʪʜʝʣʘʤʠ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʜʫʛʦʦʙʨʘʟʥʳʤ ʠ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʳʤ 

ʷʜʨʘʤʠ (ʈʠʩʫʥʢʠ 1ï2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʦʣʴ ʩʫʧʨʘʭʠʟʤʘʪʠʯʝʩʢʠʭ ʷʜʝʨ ʚ ʧʨʦʜʫʢʮʠʠ ʤʝʣʘʪʦʥʠʥʘ. 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʣʘʪʦʥʠʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ: 

1. ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ, ʚʢʣʶʯʘʷ ʥʝʩʢʦʣʴʢʦ ʛʝʥʦʚ ʯʘʩʦʚ (Per1, Per2, Nampt, ʏʘʩʳ, ʠ 

BMAL1); 

2. ʩʝʨʜʝʯʥʦ- ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (CLOCK, BMAL1, PER1, 2, 3); 

3. ʜʝʧʨʝʩʩʠʷ, ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʷ (TIM, SIRT, BMAL1, CRY, CLOCK, NPAS2); 

4. ʥʘʨʫʰʝʥʠʝ ʩʥʘ (BMAL1, PER , TIM , CRY); 

5. ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʮʠʨʢʘʜʥʳʤʠ ʛʝʥʘʤʠ Per1, 2, 3 (ʩʪʘʨʝʥʠʝ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʝ ʧʘʪʦʣʦʛʠʠ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʉɼ II ʪʠʧʘ, 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʷ, ʦʞʠʨʝʥʠʝ, ʙʫʣʠʤʠʷ, ʘʥʦʨʝʢʩʠʷ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ ʠ ʥʘʩʪʨʦʝʥʠʷ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 300 ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʩʩʦʚ 

(ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ), ʠʤʝʶʱʠʭ ʦʢʦʣʦʩʫʪʦʯʥʫʶ ʨʠʪʤʠʢʫ. ʉʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ 

ʧʦʜʚʝʨʞʝʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ 

ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ. ʇʦ ʩʫʱʝʩʪʚʫ, ʚ ʦʢʦʣʦʩʫʪʦʯʥʦʤ ʨʠʪʤʝ 

ʢʦʣʝʙʣʶʪʩʷ ʚʩʝ ʵʥʜʦʢʨʠʥʥʳʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ, ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʜʠʫʨʝʟʘ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʝʨʝʥʦʩʠʤʦʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, 

ʫʩʚʦʝʥʠʷ ʚʝʱʝʩʪʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʪ. ʜ.). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʢʣʠʯʝʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ-ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʨʝʝʪ ʩ 

ʚʦʟʨʘʩʪʦʤ ð ʫʭʫʜʰʘʝʪʩʷ ʪʨʘʥʩʣʷʮʠʷ ʙʝʣʢʦʚ Bmal1/ʉlock, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʮʠʠ 

ʨʠʪʤʦʚ, ʠʭ ʩʦʢʨʘʱʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʘʤʧʣʠʪʫʜʳ. 
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ʈʠʩʫʥʦʢ 3. ʎʠʨʢʘʜʠʘʥʥʘʷ ʨʝʛʫʣʷʮʠʷ ʙʘʣʘʥʩʘ Bmal1/ʉlock ʠ ʉry/ʈer. 

 

ɹʘʣʘʥʩ Bmal1/ʉlock ʠ ʉry/ʈer ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʚ ʘʚʪʦʥʦʤʥʦʤ 

ʨʝʞʠʤʝ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʝʥʥʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʮʠʢʣʘ ʦʪ ʢʣʝʪʢʠ ʢ 

ʢʣʝʪʢʝ. ʂ ʪʦʤʫ ʞʝ ʮʠʢʣ ʤʦʞʝʪ ʫʩʢʦʨʷʪʴʩʷ ʠʣʠ ʟʘʤʝʜʣʷʪʴʩʷ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ/ʠʣʠ ʨʠʪʤʘ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʣʝʙʘʥʠʷʤ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ). ʂʨʦʤʝ 

ʪʦʛʦ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʦʜʠʪʝʣʷʤʠ ʨʠʪʤʘ Zeitgeber, ʚʪʦʨʛʘʷʩʴ ʠʣʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʮʠʨʢʘʜʠʘʥʥʫʶ ʜʠʥʘʤʠʢʫ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ. 

 

 
ʈʠʩʫʥʦʢ 4. ɺʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʥʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ [4]. 

 

ʉʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʘʷ ʩʚʝʪʦʚʘʷ ʪʝʨʘʧʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ 

ʤʝʭʘʥʠʩʪʠʯʝʩʢʠ ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʯʘʩʦʚ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʟʘʱʠʪʠʪʴ ʦʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʚʦʩʧʘʣʝʥʠʷ (ʈʠʩʫʥʦʢ 4). ʉʪʨʘʪʝʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 
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ʥʦʨʤʘʣʠʟʘʮʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ, ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʯʘʩʳ ʤʦʛʫʪ ʙʳʪʴ ʥʦʚʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʠ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʛʣʘʚʥʳʭ ʯʘʩʦʚ (ʥʘʧʨʠʤʝʨ: ʩʚʝʪ, ʤʝʣʘʪʦʥʠʥ, ʧʘʪʪʝʨʥ ʧʨʠʝʤʘ ʧʠʱʠ) ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʙʫʜʫʱʝʤ ʜʣʷ ʣʝʯʝʥʠʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ 

ʜʦʩʪʘʪʦʯʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʩʚʝʪʦʚʦʡ ʪʝʨʘʧʠʠ 

ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʠʣʠ ʤʦʪʦʨʥʳʝ ʬʫʥʢʮʠʠ [4]. 

ʅʘʨʫʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʚʣʠʷʝʪ ʥʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʡ ʩʚʝʪʦʪʝʨʘʧʠʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʅʘʨʫʰʝʥʠʝ ʯʘʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʚʦʩʧʘʣʝʥʠʶ ʠ ʧʦʪʝʨʝ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʯʪʦ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ. ʏʘʩʳ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʚʥʝʰʥʠʤʠ 

ʩʠʛʥʘʣʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʩʚʝʪʘ. ʈʝʪʠʥʘʣʴʥʳʝ ʢʣʝʪʢʠ 

ʤʝʣʘʥʦʧʩʠʥʦʚʦʛʦ ʛʘʥʛʣʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʝʪʦʚʦʡ ʩʠʛʥʘʣ ʯʝʨʝʟ ʛʣʘʟʘ ʠ ʨʝʛʫʣʠʨʫʶʪ 

ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʚ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʤ ʷʜʨʝ (SCN). ʄʝʣʘʪʦʥʠʥ ʟʘʧʫʩʢʘʝʪ ʮʠʢʣ 

ʘʢʪʠʚʘʮʠʠ ʠ ʨʝʧʨʝʩʩʠʠ ʛʣʘʚʥʳʭ ʪʘʢʪʦʚʳʭ ʛʝʥʦʚ (Clock, Bmal1 ʠ Rev-Erb, Per1, Per2, Cry1 ʠ 

Cry2), ʪʝʤ ʩʘʤʳʤ ʥʘʧʨʘʚʣʷʷ ʢʣʝʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʳʭʦʜʳ (ʈʠʩʫʥʦʢ 4) [4]. 

ʉʦʥ ʠʤʝʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ) ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʦʥ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʫʯʝʥʳ ʫ ʯʝʣʦʚʝʢʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʦ ʩʥʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʙʦʨʫ ʜʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ 

ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ (ʯʘʩʳ/ʜʥʠ/ʥʝʜʝʣʠ) ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʚʝʩʴʤʘ ʦʙʲʝʢʪʠʚʥʳʭ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ [5]. 

 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ: ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʟʛʘ 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʠʟʤʝʥʠʣʘ ʥʘʫʢʫ ʠ ʤʝʜʠʮʠʥʫ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʜʦʩʪʠʞʝʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʥʝʡʨʦʛʝʥʝʪʠʢʠ, ʙʳʣʦ ʩʜʝʣʘʥʦ ʤʥʦʞʝʩʪʚʦ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʦʪʢʨʳʪʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʙʨʘʱʘʣʠ ʙʳ 

ʚʩʧʷʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ; ʦʜʥʘʢʦ ʥʝʡʨʦʛʝʥʝʪʠʢʘ 

ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʘʪʴ ʧʨʠʯʠʥʥʫʶ ʩʚʷʟʴ. ʆʪʢʨʳʪʠʝ ʩʚʷʟʝʡ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʪʠʪʴ ʚʩʧʷʪʴ ʜʝʛʝʥʝʨʘʮʠʶ 

ʤʦʟʛʘ.  

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʠʟʫʯʘʝʪ ʨʦʣʴ ʛʝʥʝʪʠʢʠ ʚ ʨʘʟʚʠʪʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʝʡʨʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʬʝʥʦʪʠʧʳ (ʪʦ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʷ, 

ʠʟʤʝʨʠʤʳʝ ʠʣʠ ʥʝʪ, ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʥʜʠʚʠʜʘ) ʠ ʚ ʦʩʥʦʚʥʦʤ ʦʩʥʦʚʘʥ ʥʘ ʥʘʙʣʶʜʝʥʠʠ, 

ʯʪʦ ʥʝʨʚʥʳʝ ʩʠʩʪʝʤʳ ʠʥʜʠʚʠʜʦʚ, ʜʘʞʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʚʠʜʫ, ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʜʝʥʪʠʯʥʳʤʠ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, ʦʥ ʯʝʨʧʘʝʪ ʘʩʧʝʢʪʳ ʢʘʢ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʝʡʨʦʙʠʦʣʦʛʠʠ, ʪʘʢ ʠ ʠʟ ʛʝʥʝʪʠʢʠ, ʬʦʢʫʩʠʨʫʷʩʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʪʦʤ, ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʜ, 

ʢʦʪʦʨʳʡ ʥʝʩʝʪ ʦʨʛʘʥʠʟʤ, ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʚʳʨʘʞʝʥʥʳʝ ʯʝʨʪʳ. ʄʫʪʘʮʠʠ ʧʨʠ ʵʪʦʤ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠʥʜʠʚʠʜʘ. 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʚʝʜʝʥʠʝ ʠ ʣʠʯʥʦʩʪʴ ʠʟʫʯʘʶʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʥʝʡʨʦʛʝʥʝʪʠʢʠ. 

ʆʙʣʘʩʪʴ ʥʝʡʨʦʛʝʥʝʪʠʢʠ ʚʦʟʥʠʢʣʘ ʚ ʩʝʨʝʜʠʥʝ-ʢʦʥʮʝ 1900-ʭ ʛʦʜʦʚ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʡʨʦʛʝʥʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ. 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʠʟʤʝʥʠʣʘ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʤʦʟʛʘ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʧʨʦʛʨʝʩʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʯʥʦʡ 
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ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʟʥʘʥʠʷ ʛʝʥʦʚ ʠ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ [6]. ʊʦʯʥʦ ʪʘʢ ʞʝ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʚʢʣʶʯʘʷ ʠʟʫʯʝʥʠʝ ʛʝʥʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

çʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷè, ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʪʦʥʢʠʝ ʩʣʦʞʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʥʘʰʠ ʨʠʩʢʠ ʜʣʷ ʵʪʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʛʝʥʘʤʠ ʠ ʙʠʦʣʦʛʠʝʡ. 

ʅʝʪ ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʚʘʞʥʦʡ 

ʥʘʫʯʥʦʡ ʚʝʭʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʜʝʩʷʪʴ ʣʝʪ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ çɻʝʥʦʤ ʯʝʣʦʚʝʢʘè ʥʝʡʨʦʛʝʥʝʪʠʢʘ ʫʞʝ 

ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʧʦʜʲʝʤʝ. ʆʛʣʷʜʳʚʘʷʩʴ ʥʘʟʘʜ, ʷʩʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʦʪʢʨʳʪʠʷ ʙʳʣʠ 

ʙʳ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʥʝʢʦʪʦʨʦʛʦ ʢʣʶʯʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʧʨʦʥʠʮʘʪʝʣʴʥʳʤʠ 

ʢʣʠʥʠʮʠʩʪʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʫʯʝʥʳʤʠ. ʇʦʨʘʟʠʪʝʣʴʥʦ 

ʪʘʢʞʝ, ʢʘʢ ʤʥʦʛʦ ʵʪʠ ʦʪʢʨʳʪʠʷ ʛʝʥʦʚ ʥʘʫʯʠʣʠ ʥʘʩ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʤ ʙʦʣʝʟʥʷʤ, ʥʦ ʠ 

ʦʩʥʦʚʘʤ ʥʝʡʨʦʙʠʦʣʦʛʠʠ [7]ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʥʝʡʨʦʛʝʥʝʪʠʢʠ ð ʥʦʚʳʡ ʤʝʪʦʜ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʥʝʡʨʦʜʝʚʝʣʦʧʤʝʥʪʘʨʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. ʕʪʦʪ ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʛʝʥʘʤʠ, ʤʦʟʛʦʤ ʠ ʧʦʚʝʜʝʥʠʝʤ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʜʦʧʦʣʥʷʝʪ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʦʜʭʦʜʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ ʦʙʱʠʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ, ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʧʦʥʠʤʘʥʠʝ ʧʫʪʝʡ ʥʝʡʨʦʜʝʚʝʣʦʧʤʝʥʪʘ, 

ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʟʘʪʝʤʥʝʥʳ ʠʣʠ ʨʘʟʤʳʪʳ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʦʣʝʝ 

ʛʝʪʝʨʦʛʝʥʥʳʭ, ʧʦʚʝʜʝʥʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʩʫʙʲʝʢʪʦʚ [8]ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ çʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳè ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʠʜʫʪ ʧʦ-

ʨʘʟʥʦʤʫ? ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʦʚ, ʠʟʤʝʥʷʶʱʠʭ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʩ ʚʦʟʨʘʩʪʦʤ, 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʘʷ, ʥʦ ʟʥʘʯʠʤʘʷ ʛʨʫʧʧʘ, ʚ ʢʦʪʦʨʦʡ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʫ 

ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʛʝʥʳ FIGN (ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ 

ʚ ʜʝʣʝʥʠʠ ʢʣʝʪʢʠ) ʠ PRR4 (ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʦʙʣʘʜʘʶʱʠʡ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ). ʉ 

ʚʦʟʨʘʩʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʨʘʟʙʨʦʩ ʫʨʦʚʥʷ ʤʝʪʠʣʠʨʦʚʘʥʠʷ, ʧʨʠʯʝʤ ʫʚʝʣʠʯʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʫ ʤʫʞʯʠʥ ʚ 15 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ. 

çʀʤʝʝʪ ʣʠ ʵʪʦ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ? ʂʘʢʠʝ 

ʧʨʦʮʝʩʩʳ ʠ ʚ ʢʘʢʦʤ ʚʦʟʨʘʩʪʝ ʷʚʣʷʶʪʩʷ ʪʨʠʛʛʝʨʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʦʣʴ ʚʳʨʘʞʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʫʨʦʚʥʷ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ? ʄʦʞʥʦ ʣʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʚʦʟʨʘʩʪ-

ʟʘʚʠʩʠʤʳʭ ʧʘʪʦʣʦʛʠʡ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ ʜʦ ʠʭ ʧʝʨʚʦʛʦ ʧʨʦʷʚʣʝʥʠʷ? ʆʪʚʝʪʳ ʥʘ ʫʢʘʟʘʥʥʳʝ 

ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʚ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʊʝʭʥʦʣʦʛʠʷ CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) 

ʧʦʷʚʠʣʘʩʴ ʢʘʢ ʤʦʱʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʠ 

ʛʝʥʦʚ [7]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʣʠ ʣʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʩʠʥʜʨʦʤʘ ɹʘʨʪʘ ʥʘ ʩʝʨʜʮʝ, ʤʳʰʝʯʥʫʶ 

ʜʠʩʪʨʦʬʠʶ ɼʶʰʝʥʥʘ, ʛʝʤʦʬʠʣʠʶ, ɓ-ʪʘʣʘʩʩʝʤʠʶ ʠ ʤʫʢʦʚʠʩʮʠʜʦʟ. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ 

CRISPR / Cas9 (CRISPR-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʙʝʣʦʢ 9) ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʢʦʨʨʝʢʮʠʠ 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʫʪʘʮʠʡ ɼʅʂ, ʚʘʨʴʠʨʫʶʱʠʭʩʷ ʦʪ ʦʜʥʦʡ ʧʘʨʳ ʦʩʥʦʚʘʥʠʡ ʜʦ ʙʦʣʴʰʠʭ 

ʜʝʣʝʮʠʡ ʚ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ-ʦʪ ʢʣʝʪʦʢ in vitro ʜʦ ʞʠʚʦʪʥʳʭ in vivo. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ CRISPR/Cas9 ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʪʘʨʛʝʪʠʨʦʚʘʥʠʝ ʩ-ʩ ʭʝʤʦʢʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ 
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ʪʠʧʘ 5, ʛʝʥʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʩʤʝʨʪʠ 1 ʠʣʠ ʩʦʟʜʘʥʠʝ ʭʠʤʝʨʥʳʭ ʘʥʪʠʛʝʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ 

ʚ ʊ-ʢʣʝʪʢʘʭ ʜʣʷ ʪʘʢʠʭ ʮʝʣʝʡ, ʢʘʢ ʣʝʯʝʥʠʝ ʩʠʥʜʨʦʤʘ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ 

(ʉʇʀɼ) ʠʣʠ ʩʦʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ.  ʅʘʢʦʥʝʮ, CRISPR / Cas9 ʙʳʣ 

ʦʙʲʝʜʠʥʝʥ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤʠ ʧʣʶʨʠʧʦʪʝʥʪʥʳʤʠ ʩʪʚʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ (iPS) ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʧʦʜʛʦʪʦʚʢʫ ʜʦʥʦʨʩʢʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ CRISPR/Cas9 ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ [8]. 

ɻʝʥʦʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʦʪʥʦʩʷʪʩʷ ʢ 

ʤʦʜʠʬʠʢʘʮʠʷʤ (ʚʩʪʘʚʢʘʤ, ʜʝʣʝʮʠʷʤ, ʟʘʤʝʥʘʤ) ʚ ʛʝʥʦʤʝ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʭʦʜ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʛʝʥʦʤʘ ʦʩʥʦʚʘʥ ʥʘ 

ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʭ ʨʝʛʫʣʷʨʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʢʦʨʦʪʢʠʭ ʧʘʣʠʥʜʨʦʤʥʳʭ ʧʦʚʪʦʨʘʭ ʠ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʙʝʣʢʝ 9 (CRISPR-Cas9). ʋ ʧʨʦʢʘʨʠʦʪ CRISPR-Cas9 ð ɻ ʪʦ ʘʜʘʧʪʠʚʥʘʷ 

ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ 

ɼʅʂ. CRISPR-Cas9 ʙʳʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʫʥʢʮʠʡ ʛʝʥʦʚ [9]. CRISPR-Cas9 ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʦ ʚʩʝ ʙʦʣʴʰʝʤ ʯʠʩʣʝ ʚʠʜʦʚ ʦʜʥʦʜʦʣʴʥʳʭ ʠ ʜʚʫʜʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, ʚʚʝʜʝʥʠʷ ʠʣʠ ʧʦʚʳʰʝʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ 

ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʨʫʛʠʭ ʧʨʠʤʝʥʝʥʠʡ. ʇʨʦʙʣʝʤʳ 

ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʭʨʘʥʷʶʪʩʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, 

ʩʧʦʩʦʙʥʦʡ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ ʙʣʘʛʦ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ɿʝʤʣʠ [9]. 

ʇʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2050 ʛʦʜʫ ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʜʦʩʪʠʛʥʝʪ 10 ʤʠʣʣʠʘʨʜʦʚ ʯʝʣʦʚʝʢ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʠʤʝʶʱʠʝʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʚʦʜʘ ʩʦʢʨʘʱʘʶʪʩʷ, ʛʣʦʙʘʣʴʥʳʡ ʩʧʨʦʩ 

ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 25-70% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ɿʘʜʦʣʛʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʙʳʣʘ ʩʦʟʜʘʥʘ ʦʙʣʘʩʪʴ ʛʝʥʝʪʠʢʠ, ʣʶʜʠ ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʣʠ 

ʨʘʩʪʝʥʠʷ ʧʫʪʝʤ ʩʝʣʝʢʮʠʠ ʠ ʩʝʣʝʢʮʠʠ. ʅʝ ʠʤʝʷ ʟʥʘʥʠʡ ʦ ʛʝʥʘʭ, ʤʫʪʘʛʝʥʝʟʝ ʠʣʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʛʝʥʦʚ, ʥʘʰʠ ʧʨʝʜʢʠ ʚʣʠʷʣʠ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ 

ʧʫʪʝʤ ʦʪʙʦʨʘ ʧʨʠʟʥʘʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʠʱʠ [9]. 

ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 5), ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʢʣʝʪʢʘʤ ʚʥʦʚʴ ʧʨʠʦʙʨʝʪʘʪʴ ʩʪʚʦʣʦʧʦʜʦʙʥʳʝ ʩʚʦʡʩʪʚʘ, ʚʩʝ ʯʘʱʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʨʠʪʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʚ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ, ʩʪʘʨʝʥʠʠ ʠ ʨʘʢʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ, ʩʧʦʩʦʙʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʨʝʥʠʝʤ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʘʙʦʣʠʪʦʚ (ʕʄ). ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʣʫʯʰʘʝʪ 

ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʢʣʝʪʦʢ, ʪʘʢʠʝ ʢʘʢ ʨʝʧʘʨʘʮʠʷ ʪʢʘʥʝʡ ʠ ʨʘʢ, ʤʦʛʫʪ ʙʳʪʴ ʫʩʢʦʨʝʥʳ ʠʣʠ ʦʩʣʘʙʣʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʨʘʞʝʥʥʳʭ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʥʳʭ ʙʘʨʴʝʨʦʚ. 

ʅʘ ʈʠʩʫʥʢʝ 5, ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʬʘʢʪʦʨʦʚ ʚ 

ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʝ/ʧʣʘʩʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʢ ʯʝʨʝʟ ER-ʩʠʩʪʝʤʳ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʩʨʝʜʥʠʢʘ ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʝʛʦ ʨʝʚʝʨʩʠʠ. ʂʦʛʜʘ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ 

ʪʘʢʠʭ ʢʦʬʘʢʪʦʨʦʚ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʨʝʛʫʣʷʪʦʨʳ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʘʢʠʤʠ 

ʬʝʨʤʝʥʪʘʤʠ, ʤʦʜʠʬʠʮʠʨʫʶʱʠʤʠ ʭʨʦʤʘʪʠʥ, ʢʘʢ HDMs ʠ HDACs, ʘʥʩʘʤʙʣʴ ʢʦʥʬʠʛʫʨʘʮʠʡ ER 

ʚʳʷʚʣʷʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 
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ʨʘʟʣʠʯʥʳʭ ʕʧʠ-ʩʦʩʪʦʷʥʠʡ. ʕʪʘ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʦʩʥʦʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʢʣʝʪʦʯʥʳʭ ʬʝʥʦʪʠʧʦʚ ʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʛʥʘʣʘʤ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʣʳ ʩʣʫʞʘʪ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʢʦʬʘʢʪʦʨʘʤʠ. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʧʝʨʝʭʦʜʳ ʩʦʩʪʦʷʥʠʡ ʢʣʝʪʦʢ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʛʦ ʮʝʥʪʨʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʘʪʦʛʝʥʝʟʫ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʨʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ [10]. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ ʢʣʝʪʦʯʥʦʛʦ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠ ʩʪʘʨʝʥʠʠ ʠ 

ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ: ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ [10]. 

 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [11]. 

ʊʨʠ ʦʙʣʘʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠ 

ʩʪʨʝʩʩʝ ð ʛʠʧʧʦʢʘʤʧ, ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʤʦʟʞʝʯʢʦʚʘʷ 

ʤʠʥʜʘʣʠʥʘ. ʕʪʠ ʦʙʣʘʩʪʠ ʦʪʚʝʯʘʶʪ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʪʨʝʩʩʦʚʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ. ɻʠʧʧʦʢʘʤʧ ð ʥʘʠʙʦʣʝʝ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ 

ʦʙʣʘʩʪʴ ʤʦʟʛʘ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʥʝʡ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʦʨʦʚ ʢ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤ (ʈʠʩʫʥʦʢ 6). 

ɼʝʬʠʮʠʪ ʚʩʝʭ ʤʦʥʦʘʤʠʥʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʛʦʚʦʨʠʪ ʦ ʧʦʜʘʚʣʝʥʥʦʤ ʥʘʩʪʨʦʝʥʠʠ, 

ʧʩʠʭʦʤʦʪʦʨʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʥʘʨʫʰʝʥʠʠ ʩʥʘ [12]. ʅʘ ʈʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʳ ʦʪʜʝʣʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʛʜʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʥʦʘʤʠʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ [12]. 

ʅʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ, ʙʠʦʬʠʟʠʢʠ ʠ ʙʠʦʣʦʛʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʛʝʥʦʤʠʢʘ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʷ, ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷ, ʙʠʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ, ʥʝʡʨʦʙʠʦʣʦʛʠʷ, 

ʵʢʦʣʦʛʠʷ ʠ ʵʚʦʣʶʮʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʷʜʝʨʥʘʷ ʤʝʜʠʮʠʥʘ, 

ʙʠʦʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʩʢʘʷ ʠʤʤʫʥʦʣʦʛʠʷ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 
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ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʙʠʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʝʥʦʤʥʦ-

ʢʣʝʪʦʯʥʦʛʦ ð ʦʨʛʘʥʠʟʤʝʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ, ʛʠʙʨʠʜʥʳʝ, ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ. 

 
ʈʠʩʫʥʦʢ 6. ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʥʠʢʦʚʦʡ ʦʩʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ. 

 

 
ʈʠʩʫʥʦʢ 7. ʈʦʣʴ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ (ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ) ʩʝʨʦʪʦʥʠʥʘ, ʜʦʬʘʤʠʥʘ ʠ 

ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʚ ʨʘʟʚʠʪʠʠ ʜʝʧʨʝʩʩʠʠ [12]. 

 

ʂʣʶʯʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʘ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ ʚ ʦʙʭʦʜ ʛʝʥʝʨʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʢʫʨʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʤʘʩʩʦʚʦʤʫ ʫʩʢʦʨʝʥʠʶ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʈʠʩʫʥʦʢ 8). ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʝʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʜʘʥʥʳʭ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʤʦʜʝʣʴʶ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ, ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ɼʘʥʥʳʝ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤʠ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʤʠ, ʯʪʦʙʳ ʛʝʥʝʨʘʮʠʷ ʜʘʥʥʳʭ ʙʳʣʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʠʤʘ [13]. 
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ʈʠʩʫʥʦʢ 8. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʩʣʦʞʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʝʭʘʥʠʟʤʘʭ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [13]. 

 

ʇʦʢʘʟʘʥʘ ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʝʭʘʥʠʩʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ. ʄʝʭʘʥʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʨʷʜʢʠ ʙʳʩʪʨʝʝ, 

ʧʦʟʚʦʣʷʷ ʠʩʩʣʝʜʦʚʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 8). 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ ð ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ 

ʵʧʠʛʝʥʦʤʘ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʫʪʨʘʪʘ 

ʧʨʦʪʝʦʩʪʘʟʠʩʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ  ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 

ʉʫʤʤʘʨʥʳʡ ʛʝʥʦʤ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʜʝʨʞʠʪ ʚ 100 ʨʘʟ ʙʦʣʴʰʝ ʛʝʥʦʚ, ʯʝʤ 

ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ. ɺ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʝ 

ʯʝʣʦʚʝʢʘ, ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʞʢʣʝʪʦʯʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʫ 

ʪʨʦʬʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʥʫʪʨʠ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ 90% ʵʥʝʨʛʠʠ ʜʣʷ ʢʣʝʪʦʢ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʠʤʝʥʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ  ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ, ʩʪʘʨʪʝʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʪʝʤ 

ʵʚʦʣʶʮʠʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ð 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʵʥʝʨʛʠʝʡ. 

ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ ʩʨʝʜʦʚʳʤʠ ʦʩʥʦʚʘʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ 

ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ, ʘ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ H. sapiens ð ̫ ʚʣʷʶʪʩʷ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʤʝʪʘʬʦʨʝ çʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʭʝʤʳè. ɹʠʦʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠʩʧʦʣʴʟʫʷ ʙʠʦʧʣʘʪʬʦʨʤʫ çʢʣʝʪʦʯʥʦʛʦ 

ʧʨʝʚʦʩʭʦʜʩʪʚʘè. ɾʠʚʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʢʣʝʪʦʯʥʳʤ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʫʙʩʪʨʘʪʘ ʢʨʝʤʥʠʝʚʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʝʜʣʘʛʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʩ ʙʦʣʝʝ ʫʟʢʠʤ 
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ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʨʘʟʨʳʚʦʤ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ, ʧʦʜʦʙʥʳʝ ʵʪʠʤ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʙʫʜʫʱʠʭ ʧʨʠʤʝʥʝʥʠʡ ʢʣʝʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʂʣʝʪʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ: 

a) ʮʝʣʴʥʦʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʭʝʤʳ, 

ʤʦʛʣʠ ʙʳ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʭ ʮʝʣʝʡ, ʯʝʤ ʪʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʭʝʤʳ. ʂʣʝʪʢʠ ʨʘʟʚʠʣʠ 

ʩʣʦʞʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʭ, 

ʪʘʢ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʪʘʙʦʣʠʟʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʝʪʫʯʫʶ ʧʘʤʷʪʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ ʩʧʦʩʦʙʥʳ 

ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʂʦʦʨʜʠʥʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʩʣʦʞʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨ. 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʨʘʟʥʠʮʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʣʦʞʥʦʩʪʠ, ʝʩʣʠ ʦʥʘ 

ʩʚʷʟʘʥʘ; ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʧʨʦʪʝʢʘʶʪ ʚ ʙʦʣʝʝ ʙʳʩʪʨʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʩʝʪʷʤʠ. 

b) ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (ʩʧʨʘʚʘ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʭʦʜʘ ʦʜʥʦʛʦ ʰʪʘʤʤʘ ʢ ʚʭʦʜʫ ʜʨʫʛʦʛʦ. ʉʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʢʣʝʪʢʘʤʠ (ʩʣʝʚʘ), ʪʘʢʠʝ ʢʘʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʤʫʪʫʘʣʠʟʤ, ʢʦʥʢʫʨʝʥʮʠʷ ʠʣʠ ʢʦʤʤʝʥʩʘʣʠʟʤ, 

ʚʦʦʙʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ʆʜʥʘʢʦ ʩʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ð ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʙʠʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

c) ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʨʠʩʫʱ ʞʠʚʳʤ ʩʠʩʪʝʤʘʤ; ʥʘ ʧʘʥʝʣʴʥʦʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʦʥʠ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ 

ʚʢʣʶʯʝʥʥʳʝ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʳʨʘʞʝʥʠʷ ð ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ. 

d) ʷʯʝʡʢʘ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʘʰʠʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʤʦʜʝʣʠ ʚʳʯʠʩʣʝʥʠʡ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʜʦʛʤʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ 

ʤʝʪʘʙʦʣʠʟʤ. ʕʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʠʣ, 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʣʝʪʢʘʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʮʝʣʠ ʢʣʝʪʦʯʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʄʝʞʜʫ ʭʠʤʠʝʡ ʠ ʵʣʝʢʪʨʦʥʠʢʦʡ ʥʝʩʦʤʥʝʥʥʦ ʩʫʱʝʩʪʚʫʶʪ ʛʣʫʙʦʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʷʟʠ ʥʦ 

ʬʘʢʪ ʦʩʪʘʝʪʩʷ ʬʘʢʪʦʤ: ʢʣʝʪʦʯʥʘʷ ʩʨʝʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʜʠʢʘʣʴʥʦ ʠʥʫʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʧʦʜʣʦʞʢʫ, ʯʝʤ ʢʨʝʤʥʠʡ. ʍʦʪʷ ʵʪʦ ʨʘʟʣʠʯʠʝ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʷʯʝʡʢʠ 

ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʦʙʳʯʥʳʤʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʦʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʦʣʝʝ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚʳʯʠʩʣʝʥʠʡ. ʇʦʤʠʤʦ ʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʣʝʟʥʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɿʜʝʩʴ 

ʤʳ ʚʳʜʝʣʷʝʤ ʯʝʪʳʨʝ ʪʘʢʠʭ ʨʝʩʫʨʩʘ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʈʠʩʫʥʦʢ 9) [14]. 

ʆʙʳʯʥʳʝ ʢʨʝʤʥʠʝʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʨʝʘʣʠʟʘʮʠʷʤʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʚʳʯʠʩʣʝʥʠʡ, ʠ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʦʧʠʩʳʚʘʶʪʩʷ ʪʘʢʠʤʠ ʤʦʜʝʣʷʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, 

ʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʙʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʵʚʦʣʶʮʠʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʯʝʥʴ ʨʘʟʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʠ ʤʳ ʚʨʷʜ ʣʠ ʥʘʡʜʝʤ ʢʣʝʪʦʯʥʦʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʢʘʢ ʜʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʦʪʧʨʘʚʢʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ ʠʣʠ ʯʪʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ. ʆʜʥʘʢʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʥʘʫʢʘ ʨʘʟʨʘʙʦʪʘʣʘ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʨʦʜʘ ʚʳʯʠʩʣʝʥʠʡ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʨʦʜʳ ʤʘʰʠʥʳ [14]. 
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ʈʠʩʫʥʦʢ 9. ʆʩʥʦʚʳ ʢʣʝʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʢʦʤʙʠʥʘʪʦʨʥʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ [14]. 

 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʣʝʪʦʯʥʳʤʠ ʠ ʦʙʳʯʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʪʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʢ ʪʝʨʨʘʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʘʪʝʨʠʘʣʦʚ, ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʚʥʝ ʜʦʩʷʛʘʝʤʦʩʪʠ ʢʨʝʤʥʠʝʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʦ, ʥʘʧʨʦʪʠʚ, 

ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʦʙʦʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʞʠʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʫʞʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ. 

ʇʨʠʥʠʤʘʷ ʠʜʝʶ ʢʣʝʪʦʯʥʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ, ʤʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʠʟʥʘʝʤ ʙʦʛʘʪʩʪʚʦ ʠ ʤʦʱʴ 

ʞʠʚʳʭ ʩʠʩʪʝʤ. ɸ ʫʩʪʫʧʠʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʝʧʝʥʴ ʢʦʥʪʨʦʣʷ ʙʠʦʣʦʛʠʠ, ʤʳ ʚʩʝ ʞʝ ʤʦʞʝʤ 

ʦʪʢʨʳʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʧʨʠʨʦʜʝ [14]. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ [15] ʩʦʭʨʘʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʚʣʠʷʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʙʠʦʬʠʟʠʢʠ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʳ, ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʘʩʧʝʢʪʦʚ ʤʝʪʘʙʦʣʦʤʠʢʠ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩ ʮʝʣʴʶ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʥʝ ʜʦʣʞʥʘ ʠʩʢʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʪ. ʜ.), ʪ. ʝ. ʥʝ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʚʪʦʨʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʂʘʞʜʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʤʥʦʛʦʤʝʨʥʦʝ 

ʷʚʣʝʥʠʝ ʩʪʘʨʝʥʠʷ. ʏʠʩʣʦ ʩʪʦʨʦʥ ʢʘʞʜʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ 

ʬʘʢʪʦʨʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʡ, ʥʘʧʨʠʤʝʨ, ʰʝʩʪʠʫʛʦʣʴʥʠʢ ʩʦʜʝʨʞʠʪ 6 ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʟʥʘʥʠʷ. ɼʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʥʘ 

ʷʚʣʝʥʠʝ ʩʪʘʨʝʥʠʷ [16]. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈʦʤʘʥʯʫʢ ʅ. ʇ. (2010, 2013, 2016, 2017, 2019), 

ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ 

ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ [17], ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ 

ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ 
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ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 
 

ʈʠʩʫʥʦʢ 10. ʄʥʦʛʦʤʝʨʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʘʨʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [16]. 

 

ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʙʦʣʝʝ 3,3 ʤʠʣʣʠʦʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʪʦʣʴʢʦ 20 ʪʳʩʷʯ ʛʝʥʦʚ. ɻʝʥ-ʧʨʦʜʫʢʪʳ ʤʠʢʨʦʙʘ 

ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʷʮʠʶ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ ʠ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ [18], ʯʪʦ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʥʝʧʘʪʦʛʝʥʥʳʤʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, 

ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʨʠʮʝʚʪʠʢʦʚ (ʧʨʝʙʠʦʪʠʢʦʚ ʠ ʧʨʦʙʠʦʪʠʢʦʚ), ʘ ʪʘʢʞʝ ʬʘʛʦʚ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ CRISPR/Cas, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʜʠʩʙʠʦʟʘ (ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ ʠ ʜʨ.). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [18], ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ ʥʘ ʜʝʡʩʪʚʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʠʢʨʦʙʥʳʭ ʵʢʦʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ. ʀʟʤʝʨʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʣʦʤʝʪʘʛʝʥʦʤʥʳʭ ʠ ʤʠʢʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʠʦʤʘʭ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʟʥʘʥʠʡ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʤʘʭ. ʇʦʣʝʟʥʦʩʪʴ 

ʤʝʪʘʛʝʥʦʤʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʷʤʦʡ ʘʩʩʦʮʠʘʮʠʠ ʬʫʥʢʮʠʡ ʩʦʦʙʱʝʩʪʚʘ 

ʩ ʬʝʥʦʪʠʧʦʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʭʦʟʷʠʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ 

ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 
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ʙʫʜʫʱʝʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

 

 
 

ʈʠʩʫʥʦʢ 11. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʠʢʨʦʙʠʦʤʘ: ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ [18]. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [19], ʫʩʪʘʥʦʚʣʝʥʦ: ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, 

ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ 

ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ 

ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ; 

ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ð ɻ ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂ, ʠ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ; ʬʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ï ʚʨʝʜʥʦʝ; 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ - ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝ, ʜʦʣʛʦʣʝʪʠʝ ʠ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ 

ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ 

ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʇ. ʀ. ʈʦʤʘʥʯʫʢ (2020) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʮʠʨʢʘʜʠʘʥʥʫʶ ʧʨʠʨʦʜʫ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ [20]. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [20ï21]. 

ʈʘʟʨʘʙʦʪʢʠ ʇ. ʀ. ʈʦʤʘʥʯʫʢ (2020) ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, 

ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ [20ï21]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [21] ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ 

ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ð ɻ ʪʦ ʛʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʩʘʤʳʡ ʮʝʥʥʳʡ ʨʝʩʫʨʩ ʥʘ ʥʘʰʝʡ 

ʧʣʘʥʝʪʝ. ʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2024, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠï2030 ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠï2045 - ɻʪʦ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ çHomo sapiens Brainè, ʛʝʨʠʘʪʨʠʯʝʩʢʘʷ ʛʠʙʨʠʜʥʘʷ 

çThe Secretè ʜʦʣʛʦʩʨʦʯʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ çBrain ï computer interfaceè 

ʠ ʥʝʡʨʦʩʝʪʠ çʤʦʟʛ ʠ ʤʠʢʨʦʙʠʦʪʘè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʧʘʮʠʝʥʪïʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʯʘïʧʘʮʠʝʥʪʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [1, 11, 21]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ (ʵʩʪʨʦʛʝʥʳ, ʘʥʜʨʦʛʝʥʳ, 

ʣʶʪʝʠʥʠʟʠʨʫʶʱʠʡ ʛʦʨʤʦʥ, ʪʝʩʪʦʩʪʝʨʦʥ) ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʟʜʦʨʦʚʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʨʘʟʚʠʪʠʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ 

ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [22]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʩʫʣʠʥ ʦʢʘʟʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʤʦʟʛ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʦʟʥʘʥʠʷ, ʦʙʫʯʝʥʠʷ, ʧʘʤʷʪʠ ʠ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ, ʚʦʚʣʝʢʘʷ ʩʣʦʞʥʳʡ 

ʧʫʪʴ ʠʥʩʫʣʠʥʦʚʦʡ ʩʠʛʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ/IR. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʟʥʘʥʦ, ʯʪʦ 

ʠʥʩʫʣʠʥ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʟʤʝʥʝʥʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʠʥʩʫʣʠʥʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ [23]. 

ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢ ʘʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʦʤʫ ʜʦʣʛʦʣʝʪʠʶ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚʥʝʜʨʝʥʠʷ ʝʜʠʥʦʛʦ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [24]. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 
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ʧʦʤʦʛʘʪʴ ʧʝʨʩʦʥʘʣʫ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [24]. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ  ʜʝʣʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ (ʠʭ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ, ʤʦʥʠʪʦʨʠʥʛʫ), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ [24]. 

ɺʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʦʡ (ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʠ ʜʠʩʙʘʣʘʥʩ ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʷ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʥʝʨʝʛʫʣʷʨʥʳʡ ʩʦʥ ʠ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʙʠʦʨʠʪʤʦʚ, ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʜʣʠʪʝʣʴʥʳʡ ʛʦʨʤʦʥʘʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ, ʪʦʢʩʠʢʦʤʘʥʠʷ, 

ʩʠʛʘʨʝʪʥʳʡ ʜʳʤ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ), ʘ ʪʘʢʞʝ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

(ʢʣʠʤʘʪ ʚ ʩʝʤʴʝ, ʥʘ ʨʘʙʦʪʝ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʟʝʡ ʠ ʪ. ʜ.) ʠ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

(ʢʦʤʧʴʶʪʝʨ, ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʉɺʏ-ʧʝʯʴ, ʪʝʣʝʚʠʟʦʨ ʠ ʜʨʫʛʘʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, 

ʧʨʦʭʦʜʷʱʘʷ ʨʷʜʦʤ ʩ ʜʦʤʦʤ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʪ. ʜ.) ʧʦʟʚʦʣʷʶʪ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ çɸʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝè ʠ çɻʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘè ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ 

ʩʪʘʨʝʥʠʝʤ Homo sapiens brain [25]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʙʠʦʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʦ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʦʮʝʥʢʘʤʠ (ʙʠʦʧʦʢʘʟʘʪʝʣʠ ʠ 

ʙʠʦʤʘʨʢʝʨʳ) ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʩʣʫʯʘʡʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʢʘʢ ʥʘ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʧʦʧʫʣʷʮʠʶ ʚ ʮʝʣʦʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ 

ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ ʘʣʣʝʣʷ ʦʪ ʥʦʨʤʳ, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʜʠʢʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ [25]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʛʝʥʝʪʠʢʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʦʛʥʦʟʦʚ), 

ʫʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʥʦʤ ʠ ʩʥʦʚʠʜʝʥʠʷʤʠ, ʩʦʭʨʘʥʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʛʦ, 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʠ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʧʦʟʚʦʣʠʪ ʚ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʠ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ ʩʠʩʪʝʤʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʫʭʦʜʘ (ʩʦʧʨʦʚʦʞʜʝʥʠʷ) 

ʫʚʝʣʠʯʠʪʴ ʩʨʝʜʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚ ʨʝʛʠʦʥʝ ʠ ʜʦʩʪʠʯʴ ʚʩʝʭ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʘʢʪʠʚʥʦʛʦ, ʟʜʦʨʦʚʦʛʦ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ. 

 

ɺʳʚʦʜʳ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ð ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʘʨʝʥʠʷ. 

ʂʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʨʘʙʦʪʘʝʪ ʚʦ 

ʚʨʝʤʷ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ ʪʨʝʙʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʱʠʪʳ ʝʛʦ, ʦʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠ ʧʠʱʝʚʦʡ (ʧʠʪʘʪʝʣʴʥʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ) ʥʘʛʨʫʟʢʠ / 

ʧʝʨʝʛʨʫʟʢʠ. 

ʄʦʟʛ H. sapiens ʨʘʙʦʪʘʷ ʚ ʨʝʞʠʤʝ ʛʝʥʠʘʣʴʥʦʩʪʠ (ʪʘʣʘʥʪʘ, ʢʨʝʘʪʠʚʥʦʩʪʠ) ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʥʦʚʦʡ ʢʦʨʦʡ ʠ 

ʛʠʧʧʦʢʘʤʧʦʤ (ʙʠʙʣʠʦʪʝʢʦʡ ʧʘʤʷʪʠ, ʚʠʥʯʝʩʪʝʨʦʤ ʧʘʤʷʪʠ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʤʦʟʛʝ 

H. sapiens ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ. 

 ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʦʟʛʘ H. sapiens ð ʵʪʦ ʧʦʩʪʦʷʥʥʘʷ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʘʷ  ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʘʷ  ɻʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʮʠʨʢʘʜʠʘʥʥʘʷ  ʟʘʱʠʪʘ. 

ʂʨʝʘʪʠʚʥʦʩʪʴ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʚ ʧʝʨʠʦʜ ʜʦʣʛʦʣʝʪʠʷ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ ʜʦʩʪʠʛʘʝʪʩʷ 
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ʩʦʧʨʷʞʝʥʥʦʩʪʴʶ ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ. 

ʋʚʝʣʠʯʝʥʥʳʡ ʛʠʧʧʦʢʘʤʧ ʠ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʨʘ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ 

ʠʤʝʶʪ ʪʚʦʨʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʵʧʦʭʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. 

ɻʠʧʧʦʢʘʤʧʘʣʴʥʦ-ʢʦʨʪʠʢʘʣʴʥʳʝ ʧʫʪʠ ʫʯʘʩʪʚʫʶʪ ʚ ʥʝʡʨʦʨʝʛʫʣʷʮʠʠ ʦʙʫʯʝʥʠʷ, 

ʢʦʜʠʨʦʚʘʥʠʠ ʧʘʤʷʪʠ, ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʘʤʷʪʠ, ʥʝʡʨʦʛʝʥʝʨʘʮʠʠ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʩʦʙʳʪʠʡ. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʠ ʛʦʨʤʦʥʘʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ʠ ʩʥʦʚʠʜʝʥʠʷ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʝʛʫʣʷʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʜʦʣʛʦʣʝʪʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè. 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʷʚʣʝʥʠʝ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʠ ʢʦʨʦʥʘʚʠʨʫʩʘ 

(CoV) ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʚʩʧʳʰʝʢ ʵʧʠʜʝʤʠʡ ʠ ʧʘʥʜʝʤʠʡ ʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʦʣʠʦʨʛʘʥʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʇʆʅ) ʫ ʙʦʣʴʥʳʭ ʚʦ ʚʨʝʤʷ ʠʭ ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʪʜʝʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʨʘʧʠʠ (ʆʀʊ). ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʚʢʣʶʯʘʷ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʠ ʈʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ ʠ ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʠʨʫʩʘʤʠ, ʯʪʦʙʳ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʨʝʘʢʮʠʡ ʚʨʦʞʜʝʥʥʦʛʦ ʠ 

ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʠʟʤʝʥʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʠ, ʪʝʤ ʩʘʤʳʤ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʷʞʝʣʦʤʫ ʪʝʯʝʥʠʶ ʣʝʛʦʯʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʨʦʥʘʚʠʨʫʩ 

ʙʣʠʞʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ (MERS-CoV) ʠ ʚʠʨʫʩ ʛʨʠʧʧʘ H5N1 ʤʦʛʫʪ 

ʚʣʠʷʪʴ ʥʘ ʧʨʝʟʝʥʪʘʮʠʶ ʘʥʪʠʛʝʥʘ ʭʦʟʷʠʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʠ ʤʦʜʠʬʠʢʘʮʠʡ 

ʛʠʩʪʦʥʦʚ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʝ ʞʝ ʤʝʭʘʥʠʟʤʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 
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ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʴʶ-2019 (COVID-19), ʫ ʢʦʪʦʨʳʭ ʪʦʮʠʣʠʟʫʤʘʙ  ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ 

ʚʳʟʳʚʘʣ ʫʤʝʥʴʰʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʢʨʦʩʦʩʫʜʦʚ. ʅʘʮʝʣʠʚʘʥʠʝ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʫʪʠ 

ʠʤʤʫʥʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʪʦʮʠʣʠʟʫʤʘʙ) ʠʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʩʪʘʪʠʥʳ) ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʥʪʨʦʣʷ   

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ çʚʠʨʫʩ-ʭʦʟʷʠʥè ʧʨʠ ʨʘʟʚʠʪʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʦʙʟʦʨʝ  

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʥʦʚʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ ʠ 

ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʢʣʠʥʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʠ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʪʷʞʝʣʳʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʚʠʨʫʩʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ.  

 

Abstract. The emergence of highly pathogenic strains of influenza and coronavirus (CoV) 

viruses has caused outbreaks of epidemics and pandemics of lung diseases, characterized by severe 

course and high mortality. One of the main tasks of intensive care is to stratify and minimize 

the risk of developing multiple organ failure (MOF) in patients during their stay in the intensive 

care unit (ICU). Epigenetic mechanisms of gene expression control, including DNA and RNA 

methylation, histone modifications and noncoding RNAs, can be used by viruses to prevent 

the development of innate and adaptive immunity responses, change the adequacy of the 

inflammatory response, and thereby contribute to the severe course of pulmonary disease. For 

example, Middle East Respiratory Syndrome Coronavirus (MERS-CoV) and H5N1 influenza virus 

can interfere with host antigen presentation through DNA methylation and histone modifications. 

Presumably, the same mechanisms may be involved in patients with coronavirus disease-2019 

(COVID-19), in whom tocilizumab epigenetically reduced microvascular damage. Targeting 

epigenetic pathways of immune modulators (e. g. tocilizumab) or repurposed drugs (e. g. statins) 

may provide new therapeutic options for controlling host-virus interactions during the development 

of critical illness. The review provides updated information on epigenetic mechanisms and 

repurposed drugs that affect epigenetic pathways that may be clinically effective for risk 

stratification and useful for the treatment of patients with severe respiratory viral infections. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʥʘʚʠʨʫʩ, COVID-19, ɻ ʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ɻ ʧʠʛʝʥʝʪʠʢʘ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʭʦʟʷʠʥ-ʚʠʨʫʩè, ʚʠʨʫʩ ʛʨʠʧʧʘ, ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʨʘʧʠʷ, ʦʩʪʨʦʝ ʨʝʩʧʠʨʘʪʦʨʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ. 

 

Keywords: coronavirus, COVID-19, epigenetic drugs, epigenetics, host-viral interactions, 

influenza virus, intensive therapy, acute respiratory illness. 

 

ɺʚʝʜʝʥʠʝ 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʩʚʠʜʝʪʝʣʝʤ ʧʦʷʚʣʝʥʠʷ  

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ (ʪʘʢʠʭ ʢʘʢ, ʚʠʨʫʩ ʛʨʠʧʧʘ A ʧʦʜʪʠʧʘ H1N1 ʠʣʠ 

ʩʚʠʥʦʛʦ ʛʨʠʧʧʘ ʠ ʚʠʨʫʩ ʛʨʠʧʧʘ A ʧʦʜʪʠʧʘ H5N1 ʠʣʠ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ) ʠ ʢʦʨʦʥʘʚʠʨʫʩʘ (CoV) 

(ʪʘʢʠʭ ʢʘʢ, ʩʠʥʜʨʦʤ [SARS] -CoV, ʙʣʠʞʥʝʚʦʩʪʦʯʥʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʩʠʥʜʨʦʤ [MERS] -CoV ʠ 

SARS-CoV-2), ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʩʦʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʠ ʩʤʝʨʪʥʦʩʪʴʶ [ï5]. 

ʕʪʠ ʚʠʨʫʩʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʷʚʣʝʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʢʣʶʯʘʷ ʦʩʪʨʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʣʝʛʢʠʭ (ʆʇʃ) ʩ ʤʘʩʩʠʚʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʢʣʝʪʦʯʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ / ʭʝʤʦʢʠʥʦʚ;  ʦʩʪʨʳʡ 

ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤ (ʆʈɼʉ); ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʩʤʝʨʪʴ ʦʪ ʧʦʣʠʦʨʛʘʥʥʦʡ 
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ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʇʆʅ) [6ï8]. ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

çʚʠʨʫʩ-ʭʦʟʷʠʥè, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴ ʩʪʝʧʝʥʴ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʢʘʢ ʠʤʤʫʥʥʳʭ, ʪʘʢ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʭʦʜʳ [9ï11].  ɺʳʷʚʣʝʥʠʝ ʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʦʷʚʣʝʥʠʶ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʦʙʠʣʴʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʠ 

ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʨʠʩʢʘ ʇʆʅ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʚʨʘʯʝʡ 

ʦʪʜʝʣʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ [12]. 

ʇʦ ʩʦʦʙʱʝʥʠʷʤ, ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʪʘʢʠʤ 

ʚʠʨʫʩʥʳʤ ʠʥʬʝʢʮʠʷʤ [13]. ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʠ ʈʅʂ,  ʠʟʤʝʥʝʥʠʷ ʛʠʩʪʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ ʷʚʣʷʶʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ, 

ʩʧʦʩʦʙʥʳʤʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʥʘʨʫʰʝʥʠʡ ʚ ʧʝʨʚʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʨʝʛʫʣʠʨʫʷ 

ʩʪʨʫʢʪʫʨʫ ʭʨʦʤʘʪʠʥʘ ʠ ʧʘʪʪʝʨʥʳ ɻʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʤʦʛʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʠʤʤʫʥʠʪʝʪ ʭʦʟʷʠʥʘ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʦʪʚʝʪʳ [14].  ʇʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ 

ʘʢʪʠʚʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ 

ʜʠʩʬʫʥʢʮʠʶ, ʘʧʦʧʪʦʟ ʠ ʇʆʅ [15]. ʕʧʠʛʝʥʝʪʠʢʘ ʪʘʢʞʝ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʭʦʟʷʠʥʦʤ ʠ ʙʘʢʪʝʨʠʷʤʠ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ [16].  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʠʨʫʩʦʚ ʩ ʢʣʝʪʢʘʤʠ ʭʦʟʷʠʥʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʫʯʘʩʪʠʝʤ ʪʘʢʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ 

ʢ ʚʳʜʝʣʝʥʠʶ ʚʠʨʫʩʘ ʠ ʥʝʘʜʝʢʚʘʪʥʦʤʫ ʠʤʤʫʥʥʦʤʫ ʦʪʚʝʪʫ [13]. ɹʣʠʞʥʝʚʦʩʪʦʯʥʳʡ 

ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʩʠʥʜʨʦʤ, ʙʦʣʝʟʥʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʝʢʮʠʷʤʠ CoV ʠ H5N1, ʤʦʛʫʪ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʠʤʤʫʥʥʦʤʫ ʦʪʚʝʪʫ ʧʫʪʝʤ ʤʦʜʫʣʷʮʠʠ ʧʨʝʟʝʥʪʘʮʠʠ ʘʥʪʠʛʝʥʘ ʯʝʨʝʟ ɼʅʂ-

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ [17ï20]. ʇʦʜʦʙʥʳʝ ʤʝʭʘʥʠʟʤʳ ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʠ 

ʚʦ ʚʨʝʤʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ 2019 ʛ. (COVID-19) [21,22]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʈʅʂ 

(ʤʠʈʅʂ) ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ COVID-19, SARS-CoV ʠ MERS-CoV, 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʪʨʘʥʩʣʷʮʠʠ ʚʠʨʫʩʥʳʭ ʙʝʣʢʦʚ ʠ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʦʚ [21]. 

ʇʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʪʤʝʥʝʥʳ ʥʝʙʦʣʴʰʠʤʠ 

ʘʛʝʥʪʘʤʠ, ʠʟʚʝʩʪʥʳʤʠ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ (ʵʧʠ)-ʧʨʝʧʘʨʘʪʳ ʠʣʠ, ʘʣʴʪʝʨʥʘʪʠʚʥʦ, çʵʧʠ-

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳè, ʪʦ ʦʥʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʦʣʝʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʤʠʰʝʥʠ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʭʦʜʦʚ ʧʨʠ ʚʠʨʫʩʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʷʭ [23ï24]. 

ʇʨʦʚʦʜʠʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʷʪ ʦʪʚʝʪʠʪʴ ʥʘ ʠʭ ʚʦʟʤʦʞʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. ʎʝʣʴ: ʦʙʨʠʩʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ, ʚ ʢʦʪʦʨʦʤ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ-ʟʘʚʠʩʠʤʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʵʧʠ- ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʢʣʠʥʠʯʝʩʢʠ 

ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʦʪʜʝʣʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ 

(ʆʀʊ), ʧʦʨʘʞʝʥʥʳʭ ʪʷʞʝʣʳʤʠ ʬʦʨʤʘʤʠ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ. 

 

ʊʷʞʝʣʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ: ʧʘʪʦʛʝʥʝʟ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʦʣʦʯʝʯʥʳʝ ʚʠʨʫʩʳ ʩ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ʈʅʂ, 

ʢʦʪʦʨʳʝ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʝʨʦʪʠʧʘ: A, B ʠ C. ɺʠʨʫʩʳ ʛʨʠʧʧʘ A ʥʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʳ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦʜʪʠʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʥʪʠʛʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʭ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ: ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ (H1-H18) ʠ 

ʥʝʡʨʘʤʠʥʠʜʘʟʳ (N1-N11), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʚʷʟʳʚʘʥʠʶ ʚʠʨʫʩʘ ʩ ʨʝʩʧʠʨʘʪʦʨʥʳʤ 

ʵʧʠʪʝʣʠʝʤ ʭʦʟʷʠʥʘ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʚʠʨʠʦʥʦʚ, ʚʳʩʚʦʙʦʞʜʘʝʤʳʭ ʠʟ 

ʢʣʝʪʦʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [25]. ɺʠʨʫʩʳ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ A H5N1 [26ï28] ʠ ʩʚʠʥʦʛʦ ʛʨʠʧʧʘ A 

H1N1 [29ï34] ʚʳʟʳʚʘʶʪ ʦʩʪʨʫʶ ʨʝʩʧʠʨʘʪʦʨʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʥʘ ʬʦʥʝ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʡ 

http://www.bulletennauki.com/
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ʧʥʝʚʤʦʥʠʠ ʠ ʆʈɼʅ. ɺʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʚʠʨʫʩ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ A H5N1, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʥʳʡ 

ʚ 1996 ʛ., ʚʳʟʳʚʘʝʪ ʪʷʞʝʣʫʶ ʧʥʝʚʤʦʥʠʶ ʩ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ (ʙʦʣʝʝ ʯʝʤ 60%), 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʆʈɼʉ ʠ ʇʆʅ [26ï28]. ʌʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʜʣʷ ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʛʨʠʧʧʘ A H1N1 

ʷʚʣʷʶʪʩʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʦʞʠʨʝʥʠʝ, ʘʩʪʤʘ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ 

(ʍʆɹʃ)  [29ï34]. 

 

ʂʦʨʦʥʘʚʠʨʫʩʳ 

ʂʦʨʦʥʘʚʠʨʫʩʳ, ʥʘʟʚʘʥʥʳʝ ʚ ʯʝʩʪʴ ʠʭ ʢʦʨʦʥʘʧʦʜʦʙʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʷʚʣʷʶʪʩʷ 

ʦʙʦʣʦʯʝʯʥʳʤʠ ʚʠʨʫʩʘʤʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦ-ʧʦʣʷʨʥʦʡ ʥʠʪʴʶ ʈʅʂ, ʩʦʜʝʨʞʘʱʠʤʠ ʩʘʤʳʡ 

ʙʦʣʴʰʦʡ ʠʟʚʝʩʪʥʳʡ ʛʝʥʦʤ ʩʨʝʜʠ ʈʅʂ-ʚʠʨʫʩʦʚ. ɻʝʥʦʤ CoV ʢʦʜʠʨʫʝʪ 16 ʥʝʩʪʨʫʢʪʫʨʥʳʭ 

ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʚʠʨʫʩʥʳʡ ʨʝʧʣʠʢʘʟʘ-ʪʨʘʥʩʢʨʠʧʪʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʯʝʪʳʨʝ 

ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʭʦʟʷʠʥʘ ʠ ʩʙʦʨʢʝ ʚʠʨʠʦʥʘ: 

ʙʝʣʦʢ ʰʠʧʠʢʦʚ (S), ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʩʚʷʟʳʚʘʥʠʝ ʩ ʨʝʮʝʧʪʦʨʦʤ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʚ 

ʢʣʝʪʢʫ ʭʦʟʷʠʥʘ; ʙʝʣʦʢ ʤʝʤʙʨʘʥʳ (M) ʠ ʙʝʣʦʢ ʦʙʦʣʦʯʢʠ (E), ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʙʦʨʢʫ ʚʠʨʫʩʦʚ 

ʠ ʚʳʧʫʩʢ; ʠ ʙʝʣʦʢ ʥʫʢʣʝʦʢʘʧʩʠʜ (N), ʚʘʞʥʳʡ ʜʣʷ ʈʅʂ-ʩʠʥʪʝʟʘ ʠ ʝʛʦ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʫʧʘʢʦʚʢʫ 

ʚ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ [35]. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ SARS-CoV-2 ʧʨʠʤʝʨʥʦ ʥʘ 79% 

ʠʜʝʥʪʠʯʥʘ SARS-CoV ʠ ʥʘ 50% ð MERS-CoV [36]. ʕʪʠ ʚʠʨʫʩʳ ʚʳʟʳʚʘʶʪ ʪʷʞʝʣʳʝ 

ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ [37ï50]. 

ʇʦʞʠʣʳʝ ʣʶʜʠ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʜʠʘʙʝʪ, ʦʞʠʨʝʥʠʝ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʍʆɹʃ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ 

ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [41, 46]. ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʆʀʊ ʧʦ ʧʦʚʦʜʫ ʧʦʜʜʝʨʞʢʠ 

ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʦʨʛʘʥʘ  ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʫ 20-30%, 5-36% ʠ 50-89% ʧʘʮʠʝʥʪʦʚ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ SARS-CoV, SARS-CoV-2 ʠ MERS-CoV, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [3, 41ï43, 46]. 

ʇʘʥʜʝʤʠʷ COVID-19, ʙʫʰʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʠʤ ʧʦ ʩʯʝʪʫ CoV-

ʢʨʠʟʠʩʦʤ, ʩ ʢʦʪʦʨʳʤ ʤʠʨʦʚʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʩʪʦʣʢʥʫʣʦʩʴ ʤʝʥʝʝ ʯʝʤ ʟʘ 20 

ʣʝʪ. (https://www.nih.gov/health-information/coronavirus).  

ʂʦʨʦʥʘʚʠʨʫʩʳ ʩʧʦʩʦʙʥʳ ʠʥʬʠʮʠʨʦʚʘʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʦʨʛʘʥʳ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʠʩʫʪʩʪʚʠʝ SARS-CoV ʚ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ, ʥʝʡʨʦʥʘʭ, 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʠ ʵʧʠʪʝʣʠʠ ʧʦʯʝʯʥʳʭ ʜʠʩʪʘʣʴʥʳʭ ʢʘʥʘʣʴʮʝʚ  [51]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ çʢʦʨʦʥʘʚʠʨʫʩʳ-ʭʦʟʷʠʥè ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʠʥʬʝʢʮʠʠ CoV 

ʠ ʝʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʦ ʪʷʞʝʣʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [3, 11]. ʇʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚ 

ʦʨʛʘʥʠʟʤ ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʢʨʠʪʠʯʝʩʢʠʤ ʰʘʛʦʤ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʝʛʦ ʚ ʢʣʝʪʢʠ ʠ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʷʟʳʚʘʥʠʝ ʛʣʠʢʦʧʨʦʪʝʠʥʘ S  ʩ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʯʝʨʝʟ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ. ɹʝʣʦʢ S  SARS-CoV ʠ  SARS-CoV-2 ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʤʦʣʝʢʫʣʦʡ 

ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ 2 (ACE2), ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʥʘ ʢʣʝʪʢʘʭ, ʯʝʨʝʟ 

ʨʝʮʝʧʪʦʨ-ʩʚʷʟʳʚʘʶʱʠʡ ʜʦʤʝʥ [52ï53].  

ʇʦʩʣʝ ʩʚʷʟʳʚʘʥʠʷ ʩ ʢʣʝʪʢʦʡ ʭʦʟʷʠʥʘ, ʙʝʣʦʢ S ʘʢʪʠʚʠʨʫʝʪʩʷ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʧʨʦʪʝʘʟʦʡ 

ʩʝʨʠʥ 2, ʢʦʪʦʨʘʷ ʨʘʩʱʝʧʣʷʝʪ ʙʝʣʦʢ S ʥʘ ʜʚʝ ʩʫʙʲʝʜʠʥʠʮʳ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʣʠʷʥʠʶ 

ʚʠʨʫʩʥʦʡ ʠ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʨʳ ʚ ʩʪʝʥʢʝ ʵʥʜʦʩʦʤʳ ʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʈʅʂ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚ ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʢʠ. ʈʘʟʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʷʭ ʨʝʮʝʧʪʦʨ-ʩʚʷʟʳʚʘʶʱʝʛʦ ʜʦʤʝʥʘ [55] ʠ ʧʨʠʤʠʨʦʚʘʥʠʠ ʙʝʣʢʘ S [56] 

ʤʝʞʜʫ SARS-CoV ʠ SARS-CoV-2 ʦʧʨʝʜʝʣʷʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʨʦʜʩʪʚʦ ACE2 ʢ  SARS-CoV-2,  

ʩʧʦʩʦʙʩʪʚʫʷ ʫʢʣʦʥʝʥʠʶ ʝʛʦ ʦʪ ʠʤʤʫʥʥʦʛʦ ʢʦʥʪʨʦʣʷ [54], ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʦʙʲʷʩʥʝʥʠʝʤ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʥʚʘʟʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ SARS-CoV-2 [53].  

ɸʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʠʡ ʬʝʨʤʝʥʪ 2 ʠʛʨʘʝʪ ʟʘʱʠʪʥʫʶ ʨʦʣʴ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ 

ʣʝʛʢʠʭ [57] ʠ ʩʥʠʞʝʥʠʝ ʝʛʦ ʫʨʦʚʥʷ ʧʦʩʨʝʜʩʪʚʦʤ SARS-CoV ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
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ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʪʷʞʝʣʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ [58].  

ʏʪʦʙʳ ʚʳʞʠʪʴ ʠ ʘʢʪʠʚʥʦ ʨʘʟʤʥʦʞʠʪʴʩʷ ʚ ʢʣʝʪʢʘʭ ʭʦʟʷʠʥʘ, CoV ʠʩʧʦʣʴʟʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʪʨʘʪʝʛʠʡ ʜʣʷ  ʠʟʙʝʞʘʥʠʷ ʩʚʦʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ. ɺʠʨʫʩ ʤʦʞʝʪ 

ʧʦʜʘʚʣʷʪʴ ʛʝʥʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʝʟʝʥʪʘʮʠʠ ʘʥʪʠʛʝʥʘ, ʪʘʢʠʝ ʢʘʢ ʛʝʥ, ʠʥʜʫʮʠʨʫʝʤʳʡ 

ʨʝʪʠʥʦʝʚʦʡ ʢʠʩʣʦʪʦʡ, ʠ ʛʝʥ 5, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ ʤʝʣʘʥʦʤʳ, ʘ ʪʘʢʞʝ 

ʤʝʰʘʪʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʩʠʛʥʘʣʴʥʳʤ ʧʫʪʷʤ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʥʳʝ (ʙʝʣʢʠ M ʠ N) ʠ 

ʥʝʩʪʨʫʢʪʫʨʥʳʝ ʙʝʣʢʠ, ʟʘʜʝʨʞʠʚʘʷ ʵʢʩʧʨʝʩʩʠʶ ʠʥʪʝʨʬʝʨʦʥʘ (IFN) [3, 17, 59ï60].  

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʟʘʤʝʜʣʝʥʥʘʷ, ʥʦ ʯʨʝʟʤʝʨʥʦ ʘʢʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʮʠʪʦʢʠʥʦʚ ʠ ʭʝʤʦʢʠʥʦʚ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʮʠʪʦʢʠʥʦʚʳʡ 

ʰʪʦʨʤè),  ʧʨʠʚʦʜʠʪ ʢ ʘʧʦʧʪʦʟʫ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʣʝʛʢʠʭ ʠ ʘʢʪʠʚʘʮʠʠ 

ʢʘʩʢʘʜʘ ʢʦʘʛʫʣʷʮʠʠ, ʯʪʦ ʚʝʜʝʪ ʢ: 1) ʧʨʦʧʦʪʝʚʘʥʠʶ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʩʦʩʫʜʳ; 2) ʘʣʴʚʝʦʣʷʨʥʦʤʫ 

ʦʪʝʢʫ; 3) ʤʠʢʨʦʩʦʩʫʜʠʩʪʦʤʫ ʪʨʦʤʙʦʟʫ; ʠ, ʧʦʟʞʝ, 4) ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ ʩ ʨʘʟʚʠʪʠʝʤ 

ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ [3, 11, 37]. ʎʠʪʦʢʠʥʦʚʳʡ ʰʪʦʨʤ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʩʚʷʟʘʥ ʩ ʙʦʣʝʝ 

ʩʝʨʴʝʟʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʣʝʛʢʠʭ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʝʡ ʚ ʆʀʊ ʠ ʙʦʣʝʝ ʭʫʜʰʠʤ ʠʩʭʦʜʦʤ [3, 41, 

61]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ SARS-CoV, MERS-

CoV ʠ SARS-CoV-2, ʭʦʪʷ ʧʨʝʜʣʘʛʘʣʠʩʴ ʠ ʙʳʣʠ ʠʟʫʯʝʥʳ  ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʪʝʛʠʡ [61]. 

 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ 

ɺʠʨʫʩʳ, ʚʳʟʳʚʘʶʱʠʝ ʪʷʞʝʣʳʝ ʣʝʛʦʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ-ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʫʪʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʣʝʪʢʦʡ ʭʦʟʷʠʥʘ: 

1) ʚʣʠʷʪʴ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ  ʠ ʤʠʈʅʂ ʭʦʟʷʠʥʘ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʛʨʫʧʧʫ 

ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʚʨʦʞʜʝʥʥʳʝ ʠ ʘʜʘʧʪʠʚʥʳʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʨʝʘʢʮʠʠ; 2) ʢʦʜʠʨʦʚʘʪʴ 

ʚʠʨʫʩʥʳʝ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʛʠʩʪʦʥʘʤʠ 

ʭʦʟʷʠʥʘ; ʠ 3) ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʷʜʝʨʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʨʦʮʝʩʩʠʥʛʘ ʤʠʈʅʂ ʭʦʟʷʠʥʘ ʜʣʷ 

ʢʦʜʠʨʦʚʘʥʠʷ ʚʠʨʫʩʥʳʭ ʥʝʢʘʥʦʥʠʯʝʩʢʠʭ ʤʠʈʅʂ-ʧʦʜʦʙʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʈʅʂ (v-miRNA), 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʚʠʨʫʩʘ ʠ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ [62]. ʅʠʞʝ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʥʘ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ-ʟʘʚʠʩʠʤʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ H5N1 ʠ SARS-CoV-2 ʤʦʛʫʪ 

ʚʣʠʷʪʴ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʣʝʛʦʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʚʨʦʞʜʝʥʥʳʭ ʠ 

ʘʜʘʧʪʠʚʥʳʭ ʠʤʤʫʥʥʳʭ ʦʪʚʝʪʦʚ ʫ ʣʶʜʝʡ [63ï64].  

 

H5N1 ʧʪʠʯʠʡ ʛʨʠʧʧ A 

ʄʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ 

ʂʦʤʙʠʥʠʨʫʷ ʤʫʣʴʪʠʦʤʠʢʩʥʳʝ ʜʘʥʥʳʝ, H5N1 ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʨʘʥʥʝʤʫ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʤʫ ʦʪʚʝʪʫ ʭʦʟʷʠʥʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʛʠʩʪʦʥʦʚ ʚ IFN-1 

ʩʪʠʤʫʣʠʨʫʝʤʳʭ ʛʝʥʘʭ [18]. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦ, ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʠʨʫʩʥʦʛʦ 

ʥʝʩʪʨʫʢʪʫʨʥʦʛʦ ʙʝʣʢʘ NS1 ʦʢʘʟʳʚʘʝʪʩʷ ʩʚʷʟʘʥʥʳʤ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʝʡ 

H3K27me3 (ʨʝʧʨʝʩʩʠʚʥʘʷ ʤʝʪʢʘ) ʠ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʝʡ H3K4me3 (ʘʢʪʠʚʥʘʷ ʤʝʪʢʘ), ʯʪʦ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ, ʦʢʨʫʞʘʶʱʝʛʦ ʛʝʥʳ SMAD9L, CFHR1 ʠ 

DDX58 ʚ ʢʣʝʪʢʘʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʯʝʣʦʚʝʢʘ [18].  

 

ɺʠʨʫʩʥʳʝ ʥʝʢʘʥʦʥʠʯʝʩʢʠʝ miRNA-ʧʦʜʦʙʥʳʝ ʬʨʘʛʤʝʥʪʳ ʈʅʂ (v-miRNA) 

ɺ ʥʝʩʢʦʣʴʢʠʭ ʩʦʦʙʱʝʥʠʷʭ ʧʨʠʚʝʜʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ v-miRNA ʦʪ 

ʚʠʨʫʩʥʦʡ ʈʅʂ. Varble ʠ ʝʛʦ ʢʦʣʣʝʛʠ [67] ʚʢʣʶʯʠʣʠ ʰʧʠʣʴʢʫ miRNA-124 ʚ ʛʝʥʦʤ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʚʠʨʫʩ ʙʳʣ ʩʧʦʩʦʙʝʥ ʧʨʦʠʟʚʦʜʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ miR-124 ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʚʨʝʜʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʚʠʨʫʩʘ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʈʅʂ ʚʠʨʫʩʦʚ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
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ʘʧʧʘʨʘʪ ʷʜʝʨʥʦʡ ʈʅʂ ʭʦʟʷʠʥʘ ʜʣʷ ʩʠʥʪʝʟʘ v-miRNA, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʪʠʧʠʯʥʦʛʦ ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ. ɿʘʪʝʤ Umbach ʩ 

ʩʦʘʚʪʦʨʘʤʠ [68] ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ 5ô- ʢʦʥʮʳ ʚʩʝʭ ʚʦʩʴʤʠ ʩʝʛʤʝʥʪʦʚ ʈʅʂ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʤʦʛʫʪ ʢʦʜʠʨʦʚʘʪʴ ʥʝʙʦʣʴʰʠʝ ʚʠʨʫʩʥʳʝ ʣʠʜʝʨʥʳʝ ʈʅʂ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʠ ʛʝʥʦʤʥʦʡ  ʈʅʂ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʧʦʪʦʤʩʪʚʘ ʚʠʨʠʦʥʦʚ. Li ʠ  ʩʦʘʚʪʦʨʳ 

[65] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʠʨʫʩ H5N1 ʢʦʜʠʨʫʝʪ miRHA-3p, miRNA-ʧʦʜʦʙʥʫʶ ʤʘʣʫʶ ʈʅʂ, ʢʦʪʦʨʘʷ 

ʧʦʜʘʚʣʷʝʪ ʵʢʩʧʨʝʩʩʠʶ ʧʦʣʠ (rC) ð ʩʚʷʟʳʚʘʶʱʝʛʦ ʙʝʣʢʘ 2 (PCBP2, poly(rC)-binding protein 2), 

ʷʚʣʷʶʱʝʛʦʩʷ ʚʘʞʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʚʨʦʞʜʝʥʥʦʛʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʘʚʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ PCBP2 c ʧʦʤʦʱʴʶ miRHA-3p ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʨʘʙʦʪʢʝ ʮʠʪʦʢʠʥʦʚ ʚ ʤʘʢʨʦʬʘʛʘʭ ʯʝʣʦʚʝʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʬʘʢʪʦʨʘ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ H5N1-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ 

ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ ʠ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʠ [65]; ʦʜʥʘʢʦ ʙʠʦʛʝʥʝʟ ʠ ʬʫʥʢʮʠʶ v-miRNA 

ʧʨʝʜʩʪʦʠʪ ʝʱʝ ʚʳʷʩʥʠʪʴ [69].   

 

ʆʩʪʨʦʝ ʨʝʩʧʠʨʘʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʦʨʦʥʘʚʠʨʫʩ 2 

ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ 

ɺʳʩʦʢʘʷ ʪʨʘʥʩʤʠʩʩʠʚʥʦʩʪʴ ʠ ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ SARS-CoV-2 ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʟʚʘʥʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʝʡ ʚʠʨʫʩʘ ʠ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ IFN ʚ ʪʢʘʥʷʭ 

ʣʝʛʢʠʭ [70]. ʇʦʩʢʦʣʴʢʫ SARS-CoV-2 ʠ MERS ʤʦʛʫʪ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʵʧʠʛʝʥʦʤ ʭʦʟʷʠʥʘ, 

ʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ 

COVID-19 ʤʦʛʫʪ ʠʛʨʘʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, Sawalha ʩ ʩʦʘʚʪʦʨʘʤʠ 

[66] ʧʨʝʜʧʦʣʦʞʠʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʫʪʝʡ ʠʥʜʫʮʠʨʦʚʘʥʠʷ  ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ, ʧʦʚʳʰʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʪʷʞʝʩʪʠ COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʩʪʝʤʥʦʡ 

ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʦʡ (ʉʂɺ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʝʨʝʛʫʣʷʮʠʝʡ ACE2. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʪʘʪʫʩ ʛʠʧʦʤʝʪʠʣʠʨʦʚʘʥʠʷ CpG ʛʝʥʘ ACE2, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉʂɺ, ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ ʧʦʩʣʝ ʠʥʬʝʢʮʠʠ SARS-CoV-2, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʘʣʴʥʝʡʰʝʡ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʘ ACE2 ʚ ʊ-ʢʣʝʪʢʘʭ,  ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʚʠʨʫʩʥʳʤ 

ʠʥʬʝʢʮʠʷʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʷ [66]. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʚʦʟʤʫʱʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʤʦʛʫʪ ʙʳʪʴ çʛʦʨʷʯʠʤʠè ʪʦʯʢʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʨʠʩʢ-ʙʠʦʤʘʨʢʝʨʳ, ʧʦʣʝʟʥʳʝ ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʠʥʬʝʢʮʠʠ ʠ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ, ʙʦʣʝʝ ʩʢʣʦʥʥʳʭ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ 

SARS-CoV-2. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʥʘ ACE2 ʧʦʜʪʚʝʨʜʠʣ 

ʛʠʧʦʪʝʟʫ, ʯʪʦ ʩʠʛʥʘʪʫʨʳ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʣʝʪʢʠ-

ʭʦʟʷʠʥʘ, ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ COVID-19 ʠ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ ʟʘʙʦʣʝʚʘʥʠʷ [71]. 

ʕʧʠ-ʪʝʨʘʧʠʷ ʠ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ 

ɺ ʥʘʰʠ ʜʥʠ ʧʦʷʚʣʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦ-ʫʩʪʦʡʯʠʚʳʭ ʧʘʪʦʛʝʥʦʚ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚ ʠʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ [16]. ʕʧʠ-ʪʝʨʘʧʠʷ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ çʚʠʨʫʩ-ʭʦʟʷʠʥè ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʦʧʘʩʥʳʭ ʜʣʷ ʞʠʟʥʠ [72]. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʳʥʝʰʥʝʝ ʧʦʷʚʣʝʥʠʝ COVID-19 

ʧʦʜʪʘʣʢʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʚʦʟʤʦʞʥʦʤʫ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʶ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʧʠ-

ʣʝʢʘʨʩʪʚ, ʚʢʣʶʯʘʷ  ʤʝʪʬʦʨʤʠʥ ʠ ʩʪʘʪʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʧʨʠ ʥʦʚʦʡ 

ʠʥʬʝʢʮʠʠ SARS-CoV-2 [73]. ɿʜʝʩʴ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʦʙʥʦʚʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʣʠʥʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʠ ʦʜʦʙʨʝʥʥʳʭ FDA (Food and Drug 

Administration, USA) ʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 142 

 

ʧʨʠʤʝʥʝʥʳ ʫ ʧʘʮʠʝʥʪʦʚ ʦʪʜʝʣʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʧʦʨʘʞʝʥʥʳʭ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʠ CoV, ʩ ʦʩʦʙʳʤ ʠʥʪʝʨʝʩʦʤ ʢ ʥʦʚʦʤʫ SARS-CoV-2. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʩʢʦʣʴʢʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʢʣʠʥʠʯʝʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʚʦʨʠʥʦʩʪʘʪ ʠ ʙʝʣʠʥʦʩʪʘʪ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʣʝʯʝʥʠʷ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ), ʘ ʪʘʢʞʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʨʫʛʠʭ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʭʦʜʠʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʧʨʦʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʤʦʜʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʢʣʠʥʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

 

ʕʧʠ-ʧʨʝʧʘʨʘʪʳ de novo 

ʂʫʨʢʫʤʠʥ 

ʂʫʨʢʫʤʠʥ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʛʨʫʧʧʝ ʠʥʛʠʙʠʪʦʨʦʚ ʛʠʩʪʦʥʜʝʘʮʝʪʠʣʘʟʳ (HDACi, histone 

deacetylase inhibitors), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʳʡ ʧʦʣʠʬʝʥʦʣ, ʠʟʚʣʝʯʝʥʥʳʡ ʠʟ ʢʫʨʢʫʤʘ, ʩ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʠʰʝʥʝʡ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚʢʣʶʯʘʷ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʦʤ H1N1, 

ʣʝʯʝʥʠʝ ʢʫʨʢʫʤʠʥʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚʣʷʣʦ ʩʝʢʨʝʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ 

ʵʢʩʧʨʝʩʩʠʶ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ NF-kB ʚ ʤʘʢʨʦʬʘʛʘʭ ʯʝʣʦʚʝʢʘ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ  ʢʣʝʪʢʠ [74]. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʫʨʢʫʤʠʥ ʤʦʞʝʪ 

ʟʘʱʠʪʠʪʴ ʦʪ ʦʩʪʨʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ, ʚʳʟʚʘʥʥʦʛʦ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ɸ, ʧʫʪʝʤ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ ʮʠʪʦʢʠʥʦʚ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

[74]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʢʫʨʢʫʤʠʥ ʠ ʜʝʤʝʪʦʢʩʠʢʫʨʢʫʤʠʥ ʙʳʣʠ ʫʢʘʟʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ 

ʠʥʛʠʙʠʪʦʨʦʚ ʦʩʥʦʚʥʦʡ ʧʨʦʪʝʘʟʳ ʚʠʨʫʩʘ COVID-19, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ  

ʨʝʧʣʠʢʘʮʠʠ ʠ ʪʨʘʥʩʢʨʠʧʮʠʠ SARS-CoV-2 [80]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʫʨʢʫʤʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ [80].  

 

ɸʧʘʙʝʪʘʣʦʥ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʩʦʨʮʠʫʤ ʫʯʝʥʳʭ ʦʧʨʝʜʝʣʠʣ 50 ʙʝʣʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʤʠʰʝʥʝʡ ʧʨʦʪʠʚ COVID-19. ʉʨʝʜʠ ʵʪʠʭ ʤʠʰʝʥʝʡ ʙʨʦʤʦʜʦʤʝʥ (BRD, 

bromodomain ) 2/4  ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ɽ-ʙʝʣʢʘʤʠ ʦʙʦʣʦʯʢʠ  ʚʠʨʫʩʘ 

SARS-CoV-2 ʠ ʨʘʟʤʥʦʞʝʥʠʠ ʚʠʨʫʩʦʚ [75]. ʀʤʠʪʠʨʫʷ ʩʪʨʫʢʪʫʨʫ ʛʠʩʪʦʥʦʚ, E-ʙʝʣʢʠ ʦʙʦʣʦʯʢʠ 

ʤʦʛʫʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʘʟʨʫʰʘʪʴ ʢʦʤʧʣʝʢʩʳ çBRD-ʛʠʩʪʦʥʳè. ɹʝʣʢʠ BRD ̫ʚʣʷʶʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ, ʠ ʩʚʷʟʳʚʘʶʪ ʘʮʝʪʠʣʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ ʛʠʩʪʦʥʦʚʳʭ ʙʝʣʢʦʚ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʚ ʨʝʢʨʫʪʠʨʦʚʘʥʠʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʧʨʦʤʦʪʦʨʳ ʛʝʥʦʚ. ɸʧʘʙʝʪʘʣʦʥ ʤʦʞʝʪ 

ʥʘʧʨʷʤʫʶ ʠʥʛʠʙʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ çʧʨʦʪʝʠʥ BET2/4-SARS-CoV-2è ʠ ʧʦʜʘʚʣʷʪʴ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʢʩʧʨʝʩʩʠʶ ACE2-ʨʝʮʝʧʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʛʣʠʢʦʧʨʦʪʝʠʥʦʤ S ʚʠʨʫʩʘ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʝʛʦ ʚ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ [81]. ʍʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʘʧʘʙʝʪʘʣʦʥ ʝʱʝ ʥʝ ʦʜʦʙʨʝʥ FDA, ʥʦ ʫʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʢʣʠʥʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʬʘʟʳ 3 ʠʩʩʣʝʜʦʚʘʥʠʷ (BETonMACE), ʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ ʥʘ ʚʪʦʨʠʯʥʫʶ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʜʠʩʬʫʥʢʮʠʠ ʫ ʜʠʘʙʝʪʠʢʦʚ [82]. ɺ ʮʝʣʦʤ ɻ ʪʠ ʜʘʥʥʳʝ 

ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʧʘʙʝʪʘʣʦʥ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ 

ʠ ʨʝʧʣʠʢʘʮʠʶ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 143 

 

ʇʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʥʳʝ ʵʧʠ-ʧʨʝʧʘʨʘʪʳ 

ʉʪʘʪʠʥʳ 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ 

ʉʪʘʪʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʛʠʙʠʪʦʨʳ ʛʠʜʨʦʢʩʠʤʝʪʠʣʛʣʫʪʘʨʠʣ-ʢʦʵʥʟʠʤ ɸ-

ʨʝʜʫʢʪʘʟʳ, ʥʦʨʤʘʣʠʟʫʶʱʠʝ ʫʨʦʚʥʠ ʣʠʧʠʜʦʚ ʩ ʧʣʝʡʦʪʨʦʧʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ, 

ʜʝʡʩʪʚʫʷ ʢʘʢ ʛʠʩʪʦʥʜʝʘʮʝʪʠʣʘʟʳ ʢʣʘʩʩʘ 1. ʊʘʢ ʢʘʢ ʩʪʘʪʠʥʳ ʦʙʣʘʜʘʶʪ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ [83], ʪʦ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʣʦʢʘʪʦʨʦʚ 

ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ, ʚʳʟʚʘʥʥʦʛʦ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ [76]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʚʳʷʚʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʪʠʥʦʚ ʚʣʠʷʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʫʪʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚʠʨʫʩʘ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʣʝʯʝʥʠʶ ʛʨʠʧʧʘ 

ʧʫʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʘʧʦʧʪʦʟʘ [76, 84]. ʆʜʥʘʢʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʥʦʚ ʠ ʩʥʠʞʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʨʠʧʧʦʤ [84]. 

ɼʘʥʥʳʝ ʯʝʪʳʨʝʭ ʢʨʫʧʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʩʪʘʪʠʥʳ, ʩʥʠʞʘʝʪʩʷ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ ʛʨʠʧʧʘ  ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʢʦʥʪʨʦʣʝʤ (ʥʝʣʝʯʝʥʥʳʝ ʧʘʮʠʝʥʪʳ) [83, 85-87]. ɺʧʨʦʯʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩ ʦʩʪʨʳʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʠʣʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʦʪʚʝʪʘ ʥʘ ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʠ 

ʦʯʝʚʠʜʥʳʡ ʩʝʨʴʝʟʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʛʨʠʧʧʦʧʦʜʦʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʩʪʘʪʠʥʳ, ʤʦʛʣʦ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ  ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʥʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ. ɿʘʚʝʨʰʝʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ (NCT01427309), 

ʚʢʣʶʯʠʚʰʝʝ 31 989 ʫʯʘʩʪʥʠʢʦʚ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚʳʩʦʢʠʭ ʜʦʟ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʘʮʠʝʥʪʘʤ, ʧʨʠʥʠʤʘʚʰʠʤ ʩʪʘʪʠʥʳ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʘʥʪʠʪʝʣ ʠ ʟʘʱʠʪʝ ʦʪ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʜʦʟʦʡ ʚʘʢʮʠʥʳ [88]. ɺ 

ʵʪʦʡ ʩʚʷʟʠ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʪʠʥʳ ʰʠʨʦʢʦ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʨʜʠʦʟʘʱʠʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳ ʦʩʥʦʚʥʳʝ ʟʥʘʥʠʷ ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʶ ʮʠʪʦʢʠʥʦʚ ʠ ʤʦʜʫʣʠʨʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʦʪʚʝʪ. 

 

ʂʦʨʦʥʘʚʠʨʫʩʳ 

ʂʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʪʠʥʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʚʠʨʫʩʥʦʡ ʧʥʝʚʤʦʥʠʠ 

ʦʛʨʘʥʠʯʝʥʳ ʠ ʜʘʶʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ  ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢ, ʚ ʜʚʫʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ 

ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʩʪʘʪʠʥʦʚ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʤʝʨʪʥʦʩʪʴ ʚ ʦʪʜʝʣʝʥʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʥʝʚʤʦʥʠʝʡ [89, 90]. ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠ ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʧʦʣʴʟʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʥʦʚ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʥʪʠʣʷʪʦʨʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʧʥʝʚʤʦʥʠʝʡ [91]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʩʪʘʪʠʥʳ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ 

ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ COVID-19. ʅʦ ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʳ ʦʩʪʨʳʭ ʩʦʙʳʪʠʡ ʠ ʩʤʝʨʪʥʦʩʪʴ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʝʢʮʠʝʡ COVID-19, ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (10,8%) ʠ ʜʠʘʙʝʪʦʤ (7,3%),  ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʪʘʪʠʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʦʡ ʠʣʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʪʦ ʵʪʠʤ ʧʘʮʠʝʥʪʘʤ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʘʪʴ ʣʝʯʝʥʠʝ 

ʩʪʘʪʠʥʘʤʠ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʠʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʠʥʬʝʢʮʠʠ SARS-CoV-2 

(file:///C:/Users/User/Downloads/S20028-ACC-Clinical-Bulletin-Coronavirus.pdf).  

ʉʪʘʪʠʥʳ ʤʝʪʘʙʦʣʠʟʠʨʫʶʪ ʚ ʧʝʯʝʥʠ ʠ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʪʨʘʥʩʘʤʠʥʘʟʳ ʫ ʢʘʨʜʠʦ-

ʧʝʯʝʥʦʯʥʳʭ ʧʘʮʠʝʥʪʦʚ [92]. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʩʪʨʦʛʦʡ ʦʮʝʥʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʫ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ (ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ʠ ʘʣʘʥʠʥ 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ), ʠʥʦʛʜʘ ʩʦ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʦʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ 

ʙʠʣʠʨʫʙʠʥʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʚʳʩʦʢʠʡ ʨʠʩʢ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʠ [93, 94]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʤʦʞʝʪ ʣʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʥʦʚ de novo ʠʛʨʘʪʴ  ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʦʩʣʦʞʥʝʥʠʡ COVID-19 ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʳʤ ʠ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʧʦʪʝʟʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʨʘʥʥʷʷ ʠ ʚʳʩʦʢʘʷ ʜʦʟʘ ʩʪʘʪʠʥʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʣʝʯʝʥʠʷ MERS-COV-ʠʥʬʝʢʮʠʡ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʩʴ TLR-

MYD88-NF-kB, ʠʛʨʘʶʱʝʡ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʨʠ CoV-ʠʥʬʝʢʮʠʷʭ [77, 95, 96].  

ʉʪʘʪʠʥʳ ̫ ʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʦʜʦʙʨʝʥʥʳʤʠ FDA, ʧʨʝʧʘʨʘʪʘʤʠ, 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʢ ʘʥʪʘʛʦʥʠʩʪʳ TLR-MYD88; ʢʨʦʤʝ ʪʦʛʦ, ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʪʘʪʠʥʳ ʥʝ ʩʠʣʴʥʦ ʠʟʤʝʥʷʶʪ ʫʨʦʚʥʠ MYD88, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʨʝʤʷ ʩʪʨʝʩʩʘ ʠ ʛʠʧʦʢʩʠʠ ʦʥʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʙʘʟʘʣʴʥʳʝ ʫʨʦʚʥʠ MYD88 [77]. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʩʪʘʪʠʥʳ 

ʤʦʛʫʪ ʟʘʱʠʪʠʪʴ ʧʘʮʠʝʥʪʦʚ ʦʪ COVID-19. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʨʝʛʫʣʷʮʠʷ ʧʫʪʠ 

MYD88 ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʪ ʥʦʚʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ, ʚʢʣʶʯʘʷ SARS-CoV-2. 

 

ʄʝʪʬʦʨʤʠʥ 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ 

ʄʝʪʬʦʨʤʠʥ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢ ʛʠʩʪʦʥʜʝʘʮʝʪʠʣʘʟʘʤ ʢʣʘʩʩʘ 1, ʷʚʣʷʝʪʩʷ 

ʘʥʪʠʛʠʧʝʨʛʣʠʢʝʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʧʝʨʚʦʡ ʣʠʥʠʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ (ʉɼ2), 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ ʫʤʝʥʴʰʘʪʴ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʟʘ ʩʯʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʫʨʦʚʥʷ 

ʛʣʶʢʦʟʳ, ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʷ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʫʪʠ. ʅʝʜʘʚʥʦ Saenwongsa ʩ 

ʩʦʘʚʪʦʨʘʤʠ [97] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʪʨʝʭʚʘʣʝʥʪʥʦʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ 

ʧʨʦʪʠʚ ʛʨʠʧʧʘ (TIV, trivalent inactivated influenza vaccine), ʢʘʢ ʦʪʚʝʪ ʘʥʪʠʪʝʣ IgG, ʪʘʢ ʠ 

ʵʢʩʧʨʝʩʩʠʷ IFN-Ŭ ʙʳʣʠ ʥʘʨʫʰʝʥʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʧʦʣʫʯʘʚʰʠʭ ʤʝʪʬʦʨʤʠʥ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʧʨʝʩʩʠʠ ʧʫʪʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʨʘʧʘʤʠʮʠʥʦʤ (mTOR), ʠ ʥʘʨʫʰʝʥ ʠʥʜʝʢʩ ʘʚʠʜʥʦʩʪʠ IgG, 

ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ H1N1 ʠ ʠʥʬʝʢʮʠʠ H3N2. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ TIV ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, 

ʧʦʣʫʯʘʶʱʠʭ ʤʝʪʬʦʨʤʠʥ, ʯʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʨʠʧʧʘ ʚ ʛʨʫʧʧʘʭ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ. ʄʝʪʬʦʨʤʠʥ ʤʦʞʝʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʪʚʝʪʳ ʥʘ ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 (ʣʝʯʝʥʥʳʭ ʠ ʥʝ ʣʝʯʝʥʥʳʭ 

ʤʝʪʬʦʨʤʠʥʦʤ) ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʠ B-ʢʣʝʪʦʢ ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ 

ʚʦʩʧʘʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ AMPK (AMP activated protein kinase), 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʪʘʢʞʝ ʚ ʦʪʚʝʪʘʭ ʘʥʪʠʪʝʣ [78]. ʇʦʥʠʤʘʥʠʝ 

ʵʬʬʝʢʪʦʚ ʤʝʪʬʦʨʤʠʥʘ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩ ʮʝʣʴʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ SARS-CoV, MERS-CoV ʠ SARS-CoV-2, ʧʦʵʪʦʤʫ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʣʝʛʦʯʥʳʤ ʚʠʨʫʩʥʳʤ ʠʥʬʝʢʮʠʷʤ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʥʳʥʝʰʥʝʡ ʧʘʥʜʝʤʠʠ COVID-19 
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ʦʢʘʟʘʣʘʩʴ ʢʨʠʪʠʯʝʩʢʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʠʟʢʦʡ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʨʝʘʢʮʠʷ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʙʳʣʘ ʜʦʚʦʣʴʥʦ ʩʣʘʙʦʡ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʜʘʞʝ ʦʯʝʥʴ 

ʚʳʩʦʢʠʭ ʚʠʨʫʩʥʳʭ ʥʘʛʨʫʟʦʢ. ɼʣʷ ʣʫʯʰʝʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʧʦʪʨʝʙʫʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, 

ʫʪʦʯʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ  SARS-CoV-2 ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʳʷʩʥʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ  ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʛʝʥʝʪʠʯʝʩʢʠʡ/ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʬʦʥ ʠ ʧʨʝʜʩʫʱʝʩʪʚʫʶʱʠʝ ʢʘʨʜʠʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʩʠʣʴʥʦ ʢʦʨʨʝʣʠʨʫʶʱʠʝ ʩ ʫʨʦʚʥʝʤ ʩʤʝʨʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ [99ï

100].  

ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʧʨʝʧʘʨʘʪ ʪʦʮʠʣʠʟʫʤʘʙ (TCZ) ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʷ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʣʝʯʝʥʠʠ ʪʷʞʝʣʳʭ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʧʥʝʚʤʦʥʠʝʡ. TCZ ð ʛʫʤʘʥʠʟʠʨʦʚʘʥʥʦʝ ʤʦʥʦʢʣʦʥʘʣʴʥʦʝ 

ʘʥʪʠʪʝʣʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʮʠʪʦʢʠʥʦʚʦʤʫ ʰʪʦʨʤʫ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʤʝʨʪʥʦʩʪʠ [98].  

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʚʤʘʪʦʠʜʥʳʤ ʘʨʪʨʠʪʦʤ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʪʝʨʘʧʠʷ TCZ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʫʶ 

ʜʠʩʬʫʥʢʮʠʶ ʯʝʨʝʟ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ-ʟʘʚʠʩʠʤʳʭ ʤʝʭʘʥʠʟʤʘ:  

1) ʫʤʝʥʴʰʝʥʠʝ ʅɽʊʦʟʘ (NETs, neutrophil extracellular traps) ð ʥʝʡʪʨʦʬʠʣʴʥʳʭ 

ʚʥʝʢʣʝʪʦʯʥʳʭ ʣʦʚʫʰʝʢ, ʠʛʨʘʶʱʠʭ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʩʪʨʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʠ COVID-19; ʠ 

2) ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ miRNA-23, miRNA-146 ʠ miRNA-223 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ [79].  

ɺ ʮʝʣʦʤ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ TCZ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʧʨʦʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ 

ʧʫʪʝʤ ʨʝʛʫʣʷʮʠʠ ʜʠʩʣʠʧʠʜʝʤʠʠ, ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʚʦʩʧʘʣʝʥʠʷ ʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʩʘ [79].  

ʇʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʷʩʥʠʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʷ TCZ, ʘ ʪʘʢʞʝ ʢʫʨʢʫʤʠʥʘ, ʘʧʘʙʝʪʘʣʦʥʘ, ʤʝʪʬʦʨʤʠʥʘ ʠ ʩʪʘʪʠʥʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʦʪʠʚ ʪʷʞʝʣʳʭ 

ʚʠʨʫʩʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʵʧʦʭʫ ʩʝʪʝʚʦʡ 

ʤʝʜʠʮʠʥʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ  ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʙʦʨʴʙʝ ʩ 

ʧʘʥʜʝʤʠʝʡ COVID-19 ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʯʝʣʦʚʝʯʝʩʢʠʭ ʙʝʣʢʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩ ʙʝʣʢʘʤʠ SARSCoV-2 [81], ʘ ʪʘʢʞʝ ʩʧʠʩʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʠ ʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ SARS-CoV-2 [101].  

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʣʠʰʴ ʚʳʷʩʥʝʥʠʝ ʚʩʝʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʫʪʝʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʥʘʨʫʰʝʥʠʷ ʠʥʪʝʨʘʢʪʦʤʘ (ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʤʦʣʝʢʫʣ ʢʣʝʪʢʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ) ʯʝʣʦʚʝʢʘ [102], ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ COVID-19, ʧʦʟʚʦʣʠʪ ʚʳʨʘʙʦʪʘʪʴ  ʜʝʡʩʪʚʝʥʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʣʝʯʝʥʠʷ  ʵʪʦʡ ʪʷʞʝʣʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 
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COVID-19 ANXIETY DISORDERS: COMPARATIVE CHARACTERISTICS 

OF THE FREQUENCY AND LEVEL AMONG PATIENTS HOSPITALIZED 

AND TREATED IN THE INTENSIVE CARE UNIT 

 

ÉSeytkulovaA., I.K. Akhunbaev Kyrgyz State Medical Academy,  

Bishkek, Kyrgyzstan, adelseytkulova@gmail.ru 

ÉMason ɸ., International Higher School of Medicine, 

Bishkek, Kyrgyzstan, suzak_93@mail.ru 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 500 ʯʝʣʦʚʝʢ ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ 

ʵʧʠʜʝʤʠʠ COVID-19. ʉʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ 272 ʧʘʮʠʝʥʪʦʚ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʭʦʜʠʣʠ 

ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ, 228 ð ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʦ ʰʢʘʣʝ C. D. Spielberger: ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʣ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʜʣʠʪʝʣʴʥʦ ʧʨʠʙʳʚʘʚʰʠʭ ʚ 

ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ; ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ð ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ 

ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʣʝʯʝʥʠʷ, 
 

Abstract. The article presents the results of a survey of 500 people during the development of 

the COVID-19 epidemic. Among the respondents, 272 respondents were treated in the intensive 

care unit due to a serious condition, 228 were in hospital. The survey included questions related to 

the detection of anxiety disorders according to the C. D. Spielberger scale. The results of the 

questionnaire showed that a high level of reactive anxiety prevails among patients who have arrived 

for a long time in the intensive care unit. In contrast, the respondents who received treatment on an 

outpatient basis had an average level of reactive anxiety. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʩʧʦʥʜʝʥʪʳ, ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ, ʩʪʘʮʠʦʥʘʨ, ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ, ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, 

ʵʧʠʜʝʤʠʷ. 
 

Keywords: respondents, intensive care unit, hospital, coronavirus infection, anxiety disorders, 

reactive anxiety, personal anxiety, epidemic. 
 

ʂʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ (COVID-19) ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʘ ʚ ʛʦʨʦʜʝ ʋʭʘʥʴ, ʂʅʈ, ʚ 

ʜʝʢʘʙʨʝ 2019 ʛ. ʅʦʚʳʡ ʪʠʧ ʢʦʨʦʥʘʚʠʨʫʩʘ (SARS-Cov-2) ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʉoronaviridae, 

ʠʤʝʝʪ 79% ʩʭʦʜʩʪʚʘ ʧʦ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩ ʠʟʚʝʩʪʥʳʤ ʨʘʥʝʝ 

SARS-Cov, 50% ʩʭʦʜʩʪʚʘ ʩ MERS-Cov. ʆʙʘ ʚʠʜʘ ʩʪʘʣʠ ʧʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʦʚ [1ï2]. 

ɽʩʪʝʩʪʚʝʥʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ ʢʦʨʦʥʘʚʠʨʫʩʦʚ ʷʚʣʷʶʪʩʷ ʣʝʪʫʯʠʝ ʤʳʰʠ. COVID-19 ʠ 

ʜʨʫʛʠʝ ʚʠʜʳ ʢʦʨʦʥʘʚʠʨʫʩʦʚ ʧʝʨʝʩʝʢʣʠ ʚʠʜʦʚʦʡ ʙʘʨʴʝʨ, ʦʙʨʝʣʠ ʩʚʦʡʩʪʚʦ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ 
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ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ SARS-Cov ʠ MERS-Cov, 

ʚʩʧʳʭʥʫʚʰʠʭ ʜʦ COVID-19 [3ï4]. 

ʅʦʚʳʡ ʢʦʨʦʥʘʚʠʨʫʩ (COVID-19) ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ: ʣʶʜʝʡ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʝʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ [5ï

6]. ɺ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʳʣʠ 

ʧʨʠʟʥʘʥʳ ʥʦʰʝʥʠʝ ʤʘʩʦʢ, ʜʝʟʠʥʬʝʢʮʠʷ ʨʫʢ, ʫʤʝʥʴʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ. 

ʀʥʘʢʪʠʚʘʮʠʷ ʢʦʨʦʥʘʚʠʨʫʩʦʚ ʙʳʣʘ ʚʦʟʤʦʞʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 62ï71% ʨʘʩʪʚʦʨʦʤ ʵʪʘʥʦʣʘ, 0,5% 

ʧʝʨʝʢʠʩʴʶ ʚʦʜʦʨʦʜʘ; 0,1 ʨʘʩʪʚʦʨʦʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ [7]. 

ɿʘ ʧʝʨʠʦʜ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ ʧʘʥʠʢʘ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʛʨʘʞʜʘʥ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʠʪʝʪʘ [9]. ʈʝʟʢʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʦʙʱʝʛʦ ʠʤʤʫʥʠʪʝʪʘ ʥʘʩʝʣʝʥʠʷ, ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʦʛʦ ʚ ʪʘʢʦʡ 

ʧʝʨʠʦʜ ʢ ʚʠʨʫʩʘʤ ʠ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʦ ʯʝʤ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʣʶʜʝʡ ʚ ʵʧʠʜʝʤʠʠ ʠ ʦʙʱʝʡ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ [10]. 

ʇʨʠ ʵʪʦʤ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʨʝʘʥʠʤʘʮʠʠ ʩʪʘʣʦ ʙʦʣʴʰʦʡ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ ʜʣʷ ʩʘʤʠʭ ʧʘʮʠʝʥʪʦʚ. ʊʘʢ ʢʘʢ, ʠ ʪʘʢ ʢʨʘʡʥʝ ʪʷʞʝʣʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ ʚ 

ʨʝʘʥʠʤʘʮʠʠ ʫʭʫʜʰʘʣʦʩʴ ʧʦ ʧʨʠʯʠʥʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʥʠʤ ʥʝʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʝʜʷʱʝʡ 

ʘʧʧʘʨʘʪʫʨʳ, ʠʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʷʟʘʪʝʣʴʥʳʭ ʚ ʨʝʘʥʠʤʘʮʠʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ (çʢʘʧʝʣʴʥʠʮʳè, ʤʦʯʝʚʦʡ ʢʘʪʝʪʝʨ, ʢʠʩʣʦʨʦʜʥʘʷ ʤʘʩʢʘ ʠ ʜʨ.). ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʫʢʘʟʘʥʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʣʠ ʦʙʲʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʘʮʠʝʥʪʦʚ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʭ ʯʨʝʟʤʝʨʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʛʣʘ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʝʡ ʜʣʷ ʫʩʠʣʝʥʠʷ ʪʨʝʚʦʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʩʦʩʪʦʷʥʠʷ ʙʝʩʧʦʢʦʡʩʪʚ, ʜʠʩʢʦʤʬʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʟʥʘʥʠʠ, 

ʦʢʘʟʘʣʦʩʴ ʩʧʝʮʠʬʠʢʘ ʨʘʟʤʝʱʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʨʝʘʥʠʤʘʮʠʠ ʚ ʩʦʚʤʝʩʪʥʳʭ ʧʘʣʘʪʘʭ. ʄʫʞʯʠʥʳ 

ʠ ʞʝʥʱʠʥʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʧʨʠ ʵʪʦʤ ʧʘʮʠʝʥʪʳ ʨʝʘʥʠʤʘʮʠʠ ʥʘʭʦʜʠʣʠʩʴ 

ʙʝʟ ʥʘʪʝʣʴʥʦʛʦ ʙʝʣʴʷ, ʪʘʢ ʢʘʢ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ ʦʪʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʥʘʯʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ ʥʘ 

ʩʣʫʯʘʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʮʘ ʠʣʠ ʜʳʭʘʥʠʷ, ʠʤʝʷ ʧʦʩʪʦʷʥʥʳʡ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢʦ 

ʚʩʝʤʫ ʪʝʣʫ ʧʘʮʠʝʥʪʘ [8]. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʫʩʠʣʠʣʠ ʪʨʝʚʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʷ ʧʦʣʦʞʝʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʫʩʠʣʠʚʘʷ ʥʘʛʨʫʟʢʫ ʥʘ ʤʝʜʠʮʠʥʩʢʠʡ 

ʧʝʨʩʦʥʘʣ. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʢʘ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ 

ʦʪʜʝʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩʪʘʮʠʦʥʘʨʘ ʚ ʫʩʣʦʚʠʷʭ 

ʵʧʠʜʝʤʠʠ COVID-19. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 500 ʧʘʮʠʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

272 ʧʨʦʭʦʜʠʣʠ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ, 228 ʙʳʣʠ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʦʧʨʦʰʝʥʥʳʭ ʩʦʩʪʘʚʠʣ 56Ñ9,1 (MÑů) ʣʝʪ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʨʝʩʧʦʥʜʝʥʪʳ ʩʦʩʪʘʚʠʣʠ 256 ʞʝʥʱʠʥ ʠ 243 ʤʫʞʯʠʥ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʫʯʘʡʥʦʡ ʠ ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʚʳʷʚʣʝʥʠʷ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʰʢʘʣʝ 

C. D. Spielberger [11ï12], ʧʦ ʢʦʪʦʨʦʡ ʦʮʝʥʠʚʘʝʪʩʷ ʨʝʘʢʪʠʚʥʘʷ ʠ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʠ.  

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʰʢʘʣʝ C. D. Spielberger ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʜʦ 30 ð ʥʠʟʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ; 31ï45 ð ʩʨʝʜʥʷʷ (ʫʤʝʨʝʥʥʘʷ) ʪʨʝʚʦʞʥʦʩʪʴ; 46 ʠ ʙʦʣʝʝ 
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ð ʚʳʩʦʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ. ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʨʝʘʢʪʠʚʥʘʷ ʠ ʣʠʯʥʦʩʪʥʘʷ ʬʦʨʤʳ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ (ʈʊ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʙʝʩʧʦʢʦʡʩʪʚʘ ʚ ʦʪʚʝʪ ʥʘ ʢʘʢʫʶ-

ʣʠʙʦ ʩʠʪʫʘʮʠʶ, ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ (ʃʊ) ð ʬʦʨʤʘ ʫʩʪʦʡʯʠʚʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʙʰʠʨʥʳʡ ʢʨʫʛ ʩʠʪʫʘʮʠʡ, ʢʘʢ ʫʛʨʦʞʘʶʱʠʝ [12]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤ IBMSPSS Statistics 23 ʠ Microsoft Excel. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʘʥʘʣʠʟʘ ʙʳʣ ʚʳʷʚʣʝʥ ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʈʊ) ʫ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ ʦʙʝʠʭ ʛʨʫʧʧ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʈʊ ʩʦʩʪʘʚʠʣ 9%, ʪʦʛʜʘ ʢʘʢ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ð 11%. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 32%, ʠ 41% ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʝʙʳʚʘʣʦ ʚ ʥʠʟʢʦʤ ʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʈʊ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʚʘʨʴʠʨʦʚʘʣ ʜʦ 59%, ʠ 48% ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. 

ʈʝʩʧʦʥʜʝʥʪʳ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʈʊ 

(ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ. 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʃʊ) ʫ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʚʫʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʨʫʧʧ. ʉʦʛʣʘʩʥʦ ʦʨʠʝʥʪʠʨʦʚʢʝ ʥʘ ʠʩʢʦʤʳʝ ʟʥʘʯʝʥʠʷ 

ʚʳʜʝʣʝʥʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʩ 21 ʧʦ 40 ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʦʧʨʦʩʥʠʢʫ ʉʧʠʣʙʝʨʛʘ: ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʃʊ ʥʘʙʣʶʜʘʣʩʷ ʫ 7,5% ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʃʊ ð ʫ 10,2% ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʨʦʮʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʨʝʙʳʚʘʶʱʠʭ ʚ 

ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 38,5%, ʠ 48,6% ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ. ɺ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʃʊ ʥʘʭʦʜʠʣʠʩʴ 54% ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 

41,4% ʦʧʨʘʰʠʚʘʝʤʳʭ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. ɺ ʠʪʦʛʝ ʨʝʩʧʦʥʜʝʥʪʳ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʧʦʜʚʝʨʞʝʥʳ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʃʊ, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʨʝʩʧʦʥʜʝʥʪʳ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʚ 

ʩʦʩʪʦʷʥʠʠ ʫʤʝʨʝʥʥʦʡ ʃʊ (ʈʠʩʫʥʦʢ 2).  

ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʝʥʘ 

ʪʘʙʣʠʮʘ ʩ ʧʨʦʮʝʥʪʥʳʤ ʠ ʘʙʩʦʣʶʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʩʫʤʤʘʨʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʥʠʢʘ ʉʧʠʣʙʝʨʛʘ (ʊʘʙʣʠʮʘ 1). 

ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʫʨʦʚʥʝʡ ʈʊ ʠ ʃʊ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨ-

ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ. ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʩʢʠʡ ʫʨʦʚʝʥʴ ʈʊ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʚʘʨʴʠʨʦʚʘʣ ʚ ʟʥʘʯʝʥʠʷʭ 

49,7Ñ0,17 ʧʨʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤ ʦʪʢʣʦʥʝʥʠʠ (ů) 2,87, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʜʘʥʥʳʝ 
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1-ʛʨʫʧʧʘ2-ʛʨʫʧʧʘ
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ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 44,43Ñ0,47 ʧʨʠ ů=7,03. ʇʦʢʘʟʘʪʝʣʠ ʃʊ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʠ 

49,38Ñ0,31 ʧʨʠ ů=0,49, ʠ ʚʦ ʚʪʦʨʦʡ ð 47,05Ñ0,42 ʧʨʠ ů=6,35. 

 
 

 
 

ʈʠʩʫʥʦʢ 2. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ. 
 

 

ʊʘʙʣʠʮʘ 1. 

ɸɹʉʆʃʖʊʅʓɽ ʀ ʇʈʆʎɽʅʊʅʓɽ ɻʈɸɼʋʀʈʆɺʂʀ ʆʊʅʆʉʀʊɽʃʔʅʆ ʋʈʆɺʅɽʁ ʈʊ ʀ ʃʊ 
 

ɻʨʫʧʧʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʋʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ 

ʥʠʟʢʠʡ ʩʨʝʜʥʠʡ ɺʳʩʦʢʠʡ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

1-ʛʨʫʧʧʘ (n=271) 24 9 87 32 160 59 

2-ʛʨʫʧʧʘ (n=227) 25 11 93 41 109 48 

 ʋʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ 

ʥʠʟʢʠʡ ʩʨʝʜʥʠʡ ɺʳʩʦʢʠʡ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

1-ʛʨʫʧʧʘ (n=271) 20 7.5 104 38,5 147 54 

2-ʛʨʫʧʧʘ (n=227) 23 10.2 110 48,6 94 41,4 
 

ʈʝʩʧʦʥʜʝʥʪʳ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʭʨʘʥʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʫʨʦʚʝʥʴ ʚʳʩʦʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʝʠʭ ʚʠʜʦʚ ʪʨʝʚʦʞʥʦʩʪʠ, ʜʘʞʝ ʧʦʩʣʝ ʚʳʧʠʩʢʠ ʠʟ ʦʪʜʝʣʝʥʠʷ ʨʝʘʥʠʤʘʮʠʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʘʷ ʧʨʝʙʳʚʘʣʘ ʚ ʩʪʘʮʠʦʥʘʨʘʭ ʦʙʱʝʛʦ ʨʝʞʠʤʘ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʉʈɽɼʅɽʉʊɸʊʀʉʊʀʏɽʉʂʀɽ ɿʅɸʏɽʅʀʗ ʋʈʆɺʅɽʁ ʈʊ ʀ ʃʊ ɺ ʀʉʉʃɽɼʋɽʄʓʍ ɻʈʋʇʇɸʍ 
 

ɺʠʜ ʪʨʝʚʦʞʥʦʩʪʠ 1-ʛʨʫʧʧʘ (n=271) 2-ʛʨʫʧʧʘ (n=227) p 

ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ (MÑm) 49,7Ñ0,17 44,43Ñ0,43 <0,0001 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ (MÑm) 49,38Ñ0,31 47,05Ñ0,42 <0,0001 

 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʘʥʜʝʤʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʘʷ Sars-CoV-2, ʧʦʚʣʠʷʣʘ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʛʣʦʙʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʩʦʤʘʪʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ, ʥʦ ʠ 

ʩʝʨʴʝʟʥʦ ʟʘʪʨʦʥʫʣʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ. 

ʂʘʞʜʳʡ ʧʘʮʠʝʥʪ, ʧʝʨʝʥʝʩʰʠʡ ʢʦʨʦʥʘʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ, ʦʩʦʙʝʥʥʦ ʚ ʧʠʢ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʠʩʧʳʪʳʚʘʣ ʦʙʲʝʤʥʫʶ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʦʩʪʢʦʚʠʜʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʨʘʞʝʥʘ ʬʦʨʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʣʠʷʥʠʝ 
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ʦʪʜʝʣʝʥʠʡ, ʧʨʝʙʳʚʘʥʠʝ ʚ ʢʦʪʦʨʳʭ ʫʩʣʦʞʥʷʣʦʩʴ ʠʤʝʥʥʦ ʧʦ ʯʘʩʪʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ.  

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ ð ʦʩʦʙʦʝ ʦʪʜʝʣʝʥʠʝ ʩʦ ʩʪʨʦʛʠʤ ʨʝʞʠʤʦʤ 

ʧʨʝʙʳʚʘʥʠʷ, ʦʜʥʘʢʦ, ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʢʦʥʚʘʣʠʩʮʝʥʪʳ, ʧʦʣʫʯʠʚʰʠʝ ʣʝʯʝʥʠʝ ʦʪ ʢʦʨʦʥʘʚʠʨʫʩʘ, 

ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʫʜʚʦʝʥʥʦʡ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, 

ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʘʮʠʝʥʪʦʚ. ʊʘʢ, ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʈʊ ʠ ʃʊ ʦʙʥʘʨʫʞʝʥʳ  ʫ ʨʝʢʦʥʚʘʣʠʩʮʝʥʪʦʚ (ʧʦʜʫʤʘʡʪʝ ʦʙ ʵʪʦʤ ʩʣʦʚʝ, ʦʥʦ ʠ ʧʨʘʚʜʘ 

ʥʫʞʥʦ? ʠʥʦʛʜʘ ʥʫʞʥʦ ʧʨʦʩʪʦ ʚʳʨʘʟʠʪʴʩʷ, ʚ ʦʙʱʝʤ, ʜʫʤʘʡʪʝ), ʧʨʝʙʳʚʘʚʰʠʭ ʚ 

ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ, ʯʝʤ ʨʝʢʦʥʚʘʣʠʩʮʝʥʪʦʚ ʩʪʘʮʠʦʥʘʨʦʚ ʦʙʱʝʛʦ ʨʝʞʠʤʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʯʪʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ 

ʜʦʣʞʥʳʤ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ, ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʧʩʠʭʦʣʦʛʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ ʠ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ 

ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʩ ʤʦʤʝʥʪʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ ʙʳʩʪʨʦʤʫ 

ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ 

ʧʝʨʠʦʜ ʨʝʢʦʥʚʘʣʠʩʮʝʥʮʠʠ. 

 
 

ʅʘʰʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʘʥʜʘ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʧʨʦʨʝʢʪʦʨʫ ʧʦ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ ʜ-ʨʫ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ʆʨʦʟʘʣʳ ɾʘʘʥʙʘʝʚʠʯʫ ʋʟʘʢʦʚʫ 

ʠ ʩʦʠʩʢʘʪʝʣʶ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʰʝʡ ʰʢʦʣʳ ʤʝʜʠʮʠʥʳ ɸʨʛʝʥʫ ʊʫʨʛʫʥʦʚʠʯʫ ɸʣʳʤʢʫʣʦʚʫ ʟʘ 

ʩʦʜʝʡʩʪʚʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʨʝʛʫʣʷʨʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʠ ʠ 

ʥʘʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ.  
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MEDICAL AND BIOLOGICAL RISK FACTORS FOR THE BIRTH  

OF EXTREMELY LOW AND VERY LOW BIRTH WEIGHT INFANTS 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʫ ʛʣʫʙʦʢʦ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʣʝʯʝʥʠʠ ʚ ʆʰʩʢʦʤ ʛʦʨʦʜʩʢʦʤ 

ʨʦʜʠʣʴʥʦʤ ʜʦʤʝ (ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). ɺ ʛʨʫʧʧʫ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦʰʣʠ 93 ʨʝʙʝʥʢʘ, ʚ 

ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩ ʕʅʄʊ 31 (25,2%), ʚʪʦʨʫʶ ʛʨʫʧʧʫ 

ð 62 (50,4%) ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ, ʚ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʚʦʰʣʠ 30 (24,4%) ʥʝʜʦʥʦʰʝʥʥʳʭ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɺʳʷʚʣʝʥʥʳʝ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʫ ʛʣʫʙʦʢʦ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚʘʞʥʳ, ʪʘʢ ʵʪʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʝʪʝʡ. 

 

Abstract. The article presents the medical and biological risk factors in deeply premature 

newborns who were treated in the Osh City Maternity Hospital (Kyrgyz Republic). The study group 

included 93 children, the first group consisted of premature newborns with ENMT 31 (25.2%), 

the second group ð 62 (50.4%) newborns with ONMT, the comparison group included 30 (24.4%) 

premature newborns. The identified biomedical risk factors in profoundly premature infants are 

important, as they are one of the ways to determine interventions to reduce mortality in this 

category of children. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʚʦʨʦʞʜʝʥʥʳʝ, ʛʣʫʙʦʢʦ ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ, ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʦʯʝʥʴ ʥʠʟʢʘʷ ʤʘʩʩʘ ʪʝʣʘ, ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʘʷ ʤʘʩʩʘ ʪʝʣʘ. 

 

Keywords: newborns, profoundly premature babies, biomedical risk factors, very low body 

weight, extremely low body weight. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [1ï2].  

ɺ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 12,9 ʤʠʣʣʠʦʥʦʚ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʯʘʩʪʦʪʘ 
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ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5% ʜʦ 18% ʠ ʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʫʛʨʦʟʳ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ [3ï5].  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʛʝʩʪʘʮʠʠ ʯʘʩʪʦʪʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʦʣʷ ʨʦʜʦʚ ʥʘ ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ ʤʝʥʝʝ 28 ʥʝʜʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5%, ʥʘ 

ʩʨʦʢʘʭ 28ï31 ʥʝʜʝʣʷ ð 15%, ʥʘ ʩʨʦʢʘʭ 32-33 ʥʝʜʝʣʠ ð 20% ʠ ʥʘ 34ï37 ʥʝʜʝʣʷʭ ð 60ï70% 

[6ï7]. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 15-20 ʣʝʪ ʢʘʢ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʪʘʢ ʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʚʳʭʘʞʠʚʘʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʧʨʠ 

ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ 22ï32 ʥʝʜʝʣʠ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʠ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. ʇʝʨʝʭʦʜ 

ʥʘ ʥʦʚʳʝ ʢʨʠʪʝʨʠʠ ʞʠʚʦʨʦʞʜʝʥʠʷ ʦʙʫʩʣʦʚʠʣ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʜʦʢʫʤʝʥʪʦʚ: ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʈ ʦʪ 03. 12. 2003 ʛ. ̄ 748 çʆ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʳʝ ʢʨʠʪʝʨʠʠ 

ʞʠʚʦʨʦʞʜʝʥʠʷ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè, ʧʨʠʢʘʟ ʄɿ ʂʈ 

ʦʪ 19.12.2003 ʛ. ̄ 562 çʆ ʚʥʝʜʨʝʥʠʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʢʨʠʪʝʨʠʝʚ ʞʠʚʦʨʦʞʜʝʥʠʷ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʆɿè, ʧʨʠʢʘʟ ʄɿ ʂʈ ʦʪ 03. 02. 2004 ʛ. ɺʦ ʚʩʝʭ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʚʥʝʜʨʝʥʘ ʧʨʠʥʷʪʘʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ 

ʠ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʯʝʪ, ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʚʳʭʘʞʠʚʘʥʠʝ ʚʩʝʭ ʨʦʜʠʚʰʠʭʩʷ ʚ ʩʨʦʢʝ 

ʛʝʩʪʘʮʠʠ 22 ʥʝʜʝʣʠ ʠ ʙʦʣʝʝ, ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ð 500 ʛ ʙʦʣʝʝ, ʜʣʠʥʦʡ ʪʝʣʘ 25 ʩʤ ʠ 

ʙʦʣʝʝ.  ɹʳʣ ʠʟʤʝʥʝʥ ʠ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʨʠʪʝʨʠʝʚ ʞʠʚʦ- ʠ ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ: ʚʤʝʩʪʦ 

ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ ʞʠʚʦʨʦʞʜʝʥʠʷ (ʜʳʭʘʥʠʝ) ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ 4 ʧʨʠʟʥʘʢʘ: ʜʳʭʘʥʠʝ, 

ʩʝʨʜʮʝʙʠʝʥʠʝ, ʧʫʣʴʩʘʮʠʷ ʧʫʧʦʚʠʥʳ, ʥʝʧʨʦʠʟʚʦʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʤʫʩʢʫʣʘʪʫʨʳ [8].  

ʅʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʦ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʪ. ʢ. ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʧʦ ʯʘʩʪʦʪʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [9ï11].  

ʎʝʣʴ: ʦʮʝʥʠʪʴ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʫ ʛʣʫʙʦʢʦ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʩ 

ʦʯʝʥʴ ʥʠʟʢʦʡ (ʆʅʄʊ) ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʕʅʄʊ) ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ 

ʚ ʆʰʩʢʦʡ ʨʦʜʠʣʴʥʦʤ ʜʦʤʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʮʝʥʪʨʝ ʛ. ʆʰ, ʦʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ɺ 

ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩ ʕʅʄʊ ʜʦ 999 ʛ ð 31 (25,2%). ɺʦ 

ʚʪʦʨʫʶ ʛʨʫʧʧʫ ð 62 (50,4%) ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩ ʆʅʄʊ ʦʪ 1000 ʜʦ 1499 ʛ. 

ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩʚʳʰʝ 1500 ʛ 

ð 30 (24,4%) (ʈʠʩʫʥʦʢ 1).  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ, ʨʦʞʜʝʥʥʳʝ ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʕʅʄʊ) ʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʆʅʄʊ). 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ: 

1) ʛʝʥʝʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ;  

2) ʜʝʪʠ, ʧʦʛʠʙʰʠʝ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ;  

3) ʜʝʪʠ ʩ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠ ʚʨʦʞʜʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (ɺʇʈ). 

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (ʠʩʪʦʨʠʠ ʨʦʜʦʚ, ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʣʴʥʦʛʦ, ʘʤʙʫʣʘʪʦʨʥʳʝ ʢʘʨʪʳ ð çʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘè).  
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ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʫʝʤʳʭ ʥʘ ʛʨʫʧʧʳ (%). 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʝ 

Windows 7 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ STATISTICɸ 6.0. ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʯʠʪʳʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʫ 17 (54,8%) ʞʝʥʱʠʥ ʜʘʥʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ 

ʧʨʦʪʝʢʘʣʘ ʥʘ ʬʦʥʝ ʪʦʢʩʠʢʦʟʘ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ, ʚ ʚʠʜʝ ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋ 7 (22,6%) ʞʝʥʱʠʥ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʘʥʝʤʠʷ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ (ʅʚ 

42 ʛ/ʣ), ʦʥʠ ʧʨʠʥʠʤʘʣʠ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ʋ 11 (35,5%) ʞʝʥʱʠʥ ʜʘʥʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʦʪʝʢʘʣʘ ʥʘ ʬʦʥʝ ʧʨʝɻ ʢʣʘʤʧʩʠʠ. ʋ ʦʜʥʦʡ 

(3,2%) ʦʙʦʩʪʨʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋʛʨʦʟʘ 

ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 2 (6,5%) ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚ 1 ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʦʭʨʘʥʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʈɺʀ 

ʩ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʝʘʢʮʠʝʡ ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪʤʝʯʘʣʠʩʴ ʫ 

10 (32,3%) ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ.  

ʇʦ ʧʦʚʦʜʫ ʆʈɺʀ ʵʪʠ ʞʝʥʱʠʥʳ ʧʨʠʥʠʤʘʣʠ ʀʥʩʪʠ ʯʘʡ ʠ ʘʥʪʠʛʨʠʧʧʠʥ. ʊʘʢʞʝ ʫ 2 (6,5%) 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʙʳʣ ʦʪʤʝʯʝʥ ʭʦʨʠʦʤʥʠʦʥʠʪ ʠ ʫ ʦʜʥʦʡ (3,2%) ʙʳʣʦ ʦʙʦʩʪʨʝʥʠʝ 

ʧʠʝʣʦʥʝʬʨʠʪʘ ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋ ʦʜʥʦʡ (3,2%) ʚ ʪʨʝʪʴʝʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʤʘʣʦʚʦʜʠʝ ʠ ʫ ʦʜʥʦʡ (3,2%) ʤʥʦʛʦʚʦʜʠʝ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʝʯʝʥʠʝ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. ʆʪʩʣʦʡʢʘ 

ʧʣʘʮʝʥʪʳ ʙʳʣʘ ʫ 2 (6,5%) ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋ ʦʜʥʦʡ 

(3,2%) ʞʝʥʱʠʥ rʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʙʝʩʧʣʦʜʠʷ. 

ɺ 1 ʛʨʫʧʧʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʕʅʄʊ ʫ ʤʘʪʝʨʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʣʦʜʘ ʚʧʝʨʚʳʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 1 ʠ ʜʦ 14 ʥʝʜʝʣʷʭ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʪ. ʝ., ʩʨʝʜʥʠʡ ʩʨʦʢ ʧʨʦʚʝʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʦʜʘ ʙʳʣ ʥʘ 5 ʥʝʜʝʣʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ (13,74Ñ1,048). ɺʪʦʨʦʡ ʨʘʟ ʋɿʀ ʧʣʦʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 18 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 

(23,57Ñ0,721). ʊʨʝʪʴʷ ʋɿ ʜʠʘʛʥʦʩʪʠʢʘ ʧʣʦʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʥʘ 22 ʜʦ 

26 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ (26,50Ñ0,806).ʆʜʠʥ (3,2%) ʙʳʣ ʨʦʞʜʝʥ ʚ ʩʨʦʢʝ ʦʪ 22 ʜʦ 24 ʥʝʜʝʣʴ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʠ 4 (12,9%) ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʨʦʜʠʣʠʩʴ ʚ ʩʨʦʢʝ ʦʪ 25 ʜʦ 27 ʥʝʜʝʣʴ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 26 (83,9%) ð ʦʪ 28 ʜʦ 34 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʋɿ ʜʠʘʛʥʦʩʪʠʢʘ ʧʣʦʜʘ ʧʨʦʚʦʜʠʣʘʩʴ ʭʘʦʪʠʯʥʦ, ʪ. ʝ. ʧʦ ʞʝʣʘʥʠʶ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʥʘ ʣʶʙʦʤ ʩʨʦʢʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʘʩʪʦ ʜʘʞʝ ʙʝʟ ʥʘʧʨʘʚʣʝʥʠʷ ʛʠʥʝʢʦʣʦʛʘ / 

ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ. 

ʋ 21 (33,9%) ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʘ ʆʈɺʀ ʩ 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʝʘʢʮʠʝʡ, ʫ 24,2% (15) ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʝɻ ʢʣʘʤʧʩʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ 
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22 ʥʝʜʝʣʝ, ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʥʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʪʝʢʦʚ ʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʠ 

ʥʘʣʠʯʠʷ ʙʝʣʢʘ ʚ ʤʦʯʝ, ʪʦ ʝʩʪʴ ʪʨʠʘʜʳ ʩʠʤʧʪʦʤʦʚ ʧʨʝʵʢʣʘʤʧʩʠʠ. ʋ 14 (22,6%) ʞʝʥʱʠʥ 

ʙʝʨʝʤʝʥʥʳʭ ʧʨʦʪʝʢʘʣʘ ʥʘ ʬʦʥʝ ʘʥʝʤʠʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ (ʅʚ 40 ʛ/ʣ). ʋ 2 (3,2%) ʦʪʤʝʯʘʣʦʩʴ 

ʦʙʦʩʪʨʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʠʝʣʦʥʝʬʨʠʪʘ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʫ 2 (3,2%) 

ʙʳʣʘ ʵʢʣʘʤʧʩʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʪ. ʝ. ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʱʠʝ ʩʫʜʦʨʦʛʠ 

ʢʣʦʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʛʦʣʦʚʥʳʝ ʙʦʣʠ. ʋ ʦʜʥʦʡ 

(1,6) ʞʝʥʱʠʥʳ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʦʪʝʢʘʣʘ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʫ ʦʜʥʦʡ (1,6%) ʙʝʨʝʤʝʥʥʦʡ ð ʥʘ ʬʦʥʝ ʛʝʧʘʪʦʟʘ ʚ ʪʨʝʪʴʝʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪ. ʝ. ʫ ʵʪʦʡ ʞʝʥʱʠʥʳ ʙʳʣʠ ʚʳʷʚʣʝʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʝʯʝʥʠ, ʢʦʪʦʨʦʝ 

ʥʝ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʉʦʩʪʦʷʥʠʝ ʞʝʥʱʠʥ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (%). 

 

ʋ 11 (17,7%) ʤʘʪʝʨʝʡ ʙʳʣʘ ʤʥʦʛʦʧʣʦʜʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʫ 9 (14,5%) ð ʫʛʨʦʟʘ 

ʧʨʝʨʳʚʘʥʠʷ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʫ 4 (6,5%) ʙʳʣʠ ʨʫʙʮʳ ʥʘ ʤʘʪʢʝ ʦʪ 

ʧʨʝʜʳʜʫʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʝʡ. ʋ 1 (1,6%) ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʤʥʦʛʦʚʦʜʠʝ ʚ ʪʨʝʪʴʝʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɸ ʫ 1 (1,6%) ʞʝʥʱʠʥ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ  

ʦʪʤʝʯʘʣʘʩʴ ʦʪʩʣʦʡʢʘ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʣʘʮʝʥʪʳ. 

ʋ 40 (64,5%) ʞʝʥʱʠʥ ʙʳʣʦ ʦʙʦʩʪʨʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʠ ʩʢʨʳʪʦʡ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʫ 31 (50,0%) ð ʪʦʢʩʠʢʦʟʳ ʚ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʟ ʥʠʭ 

ʫ 20 (32,3%) ð ʪʦʢʩʠʢʦʟʳ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʚʠʜʝ ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ, ʫ 

7(11,3%) ʞʝʥʱʠʥ ʙʝʩʧʦʢʦʠʣʠ ʪʦʢʩʠʢʦʟʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ, ʘ 

4(6,5%) ʙʝʩʧʦʢʦʠʣ ʪʦʢʩʠʢʦʟ ʪʦʣʴʢʦ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʚʠʜʝ ʪʦʰʥʦʪʳ. 

ʋ 52 (83,9%) ʙʝʨʝʤʝʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʙʝʩʩʠʤʧʪʦʤʥʫʶ ʙʘʢʪʝʨʠʫʨʠʶ, 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʤʦʯʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝʥʠʷ ʫ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ. ʋ ʦʜʥʦʡ (1,4%) ʙʳʣ 

ʚʳʷʚʣʝʥ ʭʦʨʠʦʘʤʥʠʦʥʠʪ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ɺʧʝʨʚʳʝ, ʋɿʀ ʧʣʦʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 4ï10 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ 

(10,75Ñ0,619). ɺʪʦʨʦʡ ʵʪʘʧ ð ʥʘ 7ï22 ʥʝʜʝʣʝ (22,05Ñ0,737). ʊʨʝʪʠʡ ʵʪʘʧ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 24ï

32 ʥʝʜʝʣʝ (29,38Ñ0,271) (ʊʘʙʣʠʮʘ 1). 

ʋ 14 (46,7%) ʤʘʪʝʨʝʡ ʚ 3 ʛʨʫʧʧʝ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʜʘʥʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʦʪʝʢʘʣʘ 

ʥʘ ʬʦʥʝ ʪʦʢʩʠʢʦʟʘ (25,0Ñ3,0). ʀʟ ʥʠʭ ʫ 13 (92,9%) ʤʘʪʝʨʝʡ ʪʦʢʩʠʢʦʟ ʙʝʩʧʦʢʦʠʣ ʚ ʧʝʨʚʦʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʚʠʜʝ ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ, ʫ 1 (7,1%) ʤʘʪʝʨʠ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʦʪʝʢʘʣʘ 

ʥʘ ʬʦʥʝ ʪʦʢʩʠʢʦʟʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʚʠʜʝ ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ, ʫ 7 (23,3%) ʤʘʪʝʨʝʡ 

ʜʘʥʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʦʪʝʢʘʣʘ ʥʘ ʬʦʥʝ ʘʥʝʤʠʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʫ 5 (16,7%) 

ʤʘʪʝʨʝʡ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʝʩʧʦʢʦʠʣʘ ʧʨʝɻ ʢʣʘʤʧʩʠʷ, ʫ 2 (6,7%) ʞʝʥʱʠʥ ʜʘʥʥʘʷ 

ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʦʪʝʢʘʣʘ ʥʘ ʬʦʥʝ ʦʙʦʩʪʨʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ʋ 
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3(10,0%) ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠʤʝʣʘ ʤʝʩʪʦ ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʧʝʨʚʦʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋ 8 (26,7%) ʤʘʪʝʨʝʡ ʙʳʣʘ ʤʥʦʛʦʧʣʦʜʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ (ʜʚʦʡʥʝʡ). 

9 (30,0%) ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʝʨʝʥʝʩʣʠ ʆʈɺʀ ʩ ʩʫʙʬʝʙʨʠʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʪʝʣʘ, ʥʦ ʣʝʯʝʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʋ 1 (3,3%) ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ ʋɿʀ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʤʥʦʛʦʚʦʜʠʝ, ʘ ʫ 1(3,3%) ð ʦʙʦʩʪʨʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʠʝʣʦʥʝʬʨʠʪʘ ʥʘ ʬʦʥʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1. 

ʇʈʆɺɽɼɽʅʀɽ ʋɿʀ ɼʀɸɻʅʆʉʊʀʂʀ ʇʃʆɼɸ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ Minimum Maximum ʄÑ m 

ʋɿʀ ʧʣʦʜʘ ʥʘ ʥʝʜʝʣʝ 4 10 10,75Ñ0,619 

ʋɿʀ ʧʣʦʜʘ ʥʘ ʥʝʜʝʣʝ 7 22 22,05Ñ0,737 

ʋɿʀ ʧʣʦʜʘ ʥʘ ʥʝʜʝʣʝ 24 32 29,38Ñ0,271 

 

ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ, ʫ 63,3% ʤʘʪʝʨʝʡ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʙʝʩʩʠʤʧʪʦʤʥʫʶ ʙʘʢʪʝʨʠʫʨʠʶ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʵʢʩʪʨʘʛʝʥʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʋɿʀ ʧʣʦʜʘ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 6ï11 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 

(11,73Ñ0,873). ɺʪʦʨʦʡ ʵʪʘʧ ʋɿʀ ʧʣʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 18ï30 ʥʝʜʝʣʝ (25,84Ñ0,879). ʊʨʝʪʠʡ 

ʵʪʘʧ ʋɿʀ ð ʥʘ 31ï35 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ (33,31Ñ0,350). 

 

ʊʘʙʣʠʮʘ 3.  

ʉʈʆʂʀ ʇʈʆɺɽɼɽʅʀʗ ʋɿʀ ʇʃʆɼɸ ʋ ʅɽɼʆʅʆʐɽʅʅʓʍ ɼɽʊɽʁ ɺ 3 ɻʈʋʇʇɽ 
 

ʇʦʢʘʟʘʪʝʣʠ Minimum Maximum ʄÑ m 

ʋɿʀ ʧʣʦʜʘ  6 ʥʝʜʝʣʷ 11 ʥʝʜʝʣʷ 11,73Ñ0,873 

ʋɿʀ ʧʣʦʜʘ  18 ʥʝʜʝʣʷ 30 ʥʝʜʝʣʷ 25,84Ñ0,879 

ʋɿʀ ʧʣʦʜʘ  31 ʥʝʜʝʣʷ 35 ʥʝʜʝʣʷ 33,31Ñ0,350 

 

ʋ 25 (83,3%) ʞʝʥʱʠʥ ʨʦʜʳ ʙʳʣʠ ʥʘ 28ï34 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʫ 5 (16,7%) ʨʦʜʳ 

ʧʨʦʰʣʠ ʥʘ 35 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 4. ʇʦʣʦʞʝʥʠʝ ʧʣʦʜʘ ʚʦ ʚʨʝʤʷ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʚ ʛʨʫʧʧʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʕʅʄʊ (%). 

 

ɺ 1 ʛʨʫʧʧʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʯʝʥʠʝ ʨʦʜʦʚ ʠ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ ʚ ʧʝʨʠʦʜ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʩʳʛʨʘʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʩ ʕʅʄʊ ʠ 

ʷʚʠʣʠʩʴ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ 
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ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʕʅʄʊ, ʚʦʟʤʦʞʥʦ ʙʳʣʦ ʚʩʣʝʜʩʪʚʠʝ ʠʥʬʝʢʮʠʠ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɿʥʘʯʠʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʘʮʠʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʠ ʩʢʨʳʪʳʭ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʭ ʠʥʬʝʢʮʠʠ ʫ ʤʘʪʝʨʝʡ ʠ ʦʪʮʦʚ ʜʦ ʟʘʯʘʪʠʷ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʛʨʫʧʧʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʩ ʆʅʄʊ (2 ʛʨʫʧʧʘ) 37 (59,7%) 

ʜʝʪʝʡ ʙʳʣʠ ʨʦʞʜʝʥʳ ʚ ʛʦʣʦʚʥʦʤ ʧʦʣʦʞʝʥʠʠ, 14 (22,6%) ʧʨʠ ʨʦʞʜʝʥʠʠ ʙʳʣʠ ʚ ʷʛʦʜʠʯʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, 5 (8,1%) ʤʣʘʜʝʥʮʝʚ ʙʳʣʠ ʚ ʥʦʞʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠ 6 (9,6%) ʥʝʜʦʥʦʰʝʥʥʳʭ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʧʦʧʝʨʝʯʥʦʤ ʧʦʣʦʞʝʥʠʠ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4.  

ʇʆʃʆɾɽʅʀɽ ʇʃʆɼɸ ɺ ɻʈʋʇʇɽ ʅʆɺʆʈʆɾɼɽʅʅʓʍ ʉ ʆʅʄʊ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣ-ʚʦ % 

ʛʦʣʦʚʥʦʝ 37 59,7 

ʷʛʦʜʠʯʥʦʝ 14 22,6 

ʥʦʞʥʦʝ 5 8,1 

ʧʦʧʝʨʝʯʥʦʝ 6 9,6 

ʀʪʦʛʦ 62 100,0 

 

ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʣʦʞʝʥʠʷ ʧʣʦʜʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ. 

20(66,7%) ð ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ 3 ʛʨʫʧʧʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʛʦʣʦʚʥʦʤ ʧʦʣʦʞʝʥʠʠ, 

6(20,0%) ʚ ʷʛʦʜʠʯʥʦʤ ʠ 4(13,3%) ʜʝʪʝʡ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʚ ʥʦʞʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

 

 
ʈʠʩʫʥʦʢ 5. ʇʦʣʦʞʝʥʠʝ ʧʣʦʜʘ ʚ ʛʨʫʧʧʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ. 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʣʝʛʢʠʝ ʫ ʧʣʦʜʘ ʩʦʟʨʝʚʘʶʪ ʥʘ 35 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʦ ʥʝ ʩʦʟʨʝʚʘʶʪ ʫ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʦ ʧʦʣʥʦʮʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʣʝʛʢʠʭ ʠ 

ʘʜʝʢʚʘʪʥʘʷ ʚʳʨʘʙʦʪʢʘ ʩʫʨʬʘʢʪʘʥʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ ʩʪʝʨʦʠʜʘʤʠ. 

ʂʫʨʩ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʈɼʉ ʩʪʝʨʦʠʜʘʤʠ ʚ 1 ʛʨʫʧʧʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʙʳʣ 

ʧʨʦʚʝʜʝʥ 25 (80,6%) ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʠ ʥʝʧʦʣʥʳʡ ʢʫʨʩ ʫ 6 (19,4%) ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʕʅʄʊ. ʅʝʧʦʣʥʳʡ ʢʫʨʩ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ (ʈɼʉ) ʥʝʜʦʥʦʰʝʥʥʳʤ ʩ ʕʅʄʊ ʚʢʣʶʯʘʣ ʢʘʢ ʤʠʥʠʤʫʤ 1 ʜʦʟʫ, ʤʘʢʩʠʤʫʤ 

3 ʜʦʟʳ  ʩʪʝʨʦʠʜʦʚ (1,80Ñ 0,374). 

ʋ 45 (72,6%) ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚʦ 2 ʛʨʫʧʧʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʣʥʘʷ  ʘʥʪʝʥʘʪʘʣʴʥʘʷ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ ʩʪʝʨʦʠʜʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4-ʭ ʢʫʨʩʦʚ. ʋ 

10 (16,1%) ʙʝʨʝʤʝʥʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʝʧʦʣʥʘʷ ʘʥʪʝʥʘʪʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ ʩʪʝʨʦʠʜʘʤʠ. ʅʝʧʦʣʥʳʡ ʢʫʨʩ ʩʪʝʨʦʠʜʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʤʠʥʠʤʫʤ ʦʜʥʦʡ ʜʦʟʦʡ, ʣʠʙʦ ʤʘʢʩʠʤʫʤ ʜʚʫʤʷ ʜʦʟʘʤʠ ʩʪʝʨʦʠʜʦʚ (1,33Ñ0,167). ʋ 7 (11,3%)  ʥʝ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʘʥʪʝʥʘʪʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ 
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ʩʪʝʨʦʠʜʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʪʘʢ ʢʘʢ, ʫ 27,4% ʞʝʥʱʠʥ ʘʥʪʝʥʘʪʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ (ʈɼʉ) ʩʪʝʨʦʠʜʘʤʠ ʥʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʣʥʳʤ ʢʫʨʩʦʤ, ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʤʣʘʜʝʥʮʝʚ ʦʪʤʝʯʘʣʩʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʚʨʦʞʜʝʥʥʦʡ ʧʥʝʚʤʦʥʠʠ ʠʣʠ 

ʧʥʝʚʤʦʥʠʠ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ. ɸʥʪʝʥʘʪʘʣʴʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʈɼʉ ʩʪʝʨʦʠʜʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚʩʝʤ ʞʝʥʱʠʥʘʤ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, ʪʘʢ ʢʘʢ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʣʝʛʦʯʥʘʷ ʪʢʘʥʴ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʝ ʩʦʟʨʝʚʘʝʪ ʠ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʭʚʘʪʢʘ ʩʫʨʬʘʢʪʘʥʪʘ. ɸ ʧʨʦʬʠʣʘʢʪʠʢʘ ʩʪʝʨʦʠʜʘʤʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ ʣʝʛʦʯʥʦʡ 

ʪʢʘʥʠ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʝʚʨʦʞʜʝʥʥʳʭ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 6, ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʘʥʥʝʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʫ ʤʘʪʝʨʝʡ ʚ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ (2 ʛʨʫʧʧʘ) ʥʝʜʦʥʦʰʝʥʥʳʭ ʤʣʘʜʝʥʮʝʚ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʫ 52 (87,1%) ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʘ ʫ 8 (12,9%) ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʘʥʥʝʛʦ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

 

 
ʈʠʩʫʥʦʢ 6. ʇʨʦʬʠʣʘʢʪʠʢʘ ʨʘʥʥʝʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚʦ 2 ʛʨʫʧʧʝ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʩ ʆʅʄʊ (%). 

 

ʅʝ ʧʦʣʥʳʡ ʢʫʨʩ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʈɼʉ ʩʪʝʨʦʠʜʘʤʠ ʚ 3 ʛʨʫʧʧʝ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʫ 17(56,7%) ʤʘʪʝʨʝʡ, ʫ 7(26,6%) ʘʥʪʝʥʘʪʘʣʴʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ 

ʈɼʉ ʥʝ ʧʨʦʚʦʜʠʣʠ, ʘ ʫ 5(16,7%) ʦʥʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ, ʥʦ ʥʝ ʧʦʣʥʳʤ ʢʫʨʩʦʤ (ʈʠʩʫʥʦʢ 7). ʅʝ 

ʧʦʣʥʳʡ ʢʫʨʩ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʈɼʉ ʩʪʝʨʦʠʜʘʤʠ ʙʳʣ ʦʪ 1 ʜʦ 2 ʚʝʜʝʥʠʡ 

(1,20Ñ0,200). 

 
ʈʠʩʫʥʦʢ 7. ʂʫʨʩ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ ʩʪʝʨʦʠʜʘʤʠ ʫ 

ʤʘʪʝʨʝʡ ʚ 3 ʛʨʫʧʧʝ (ʩʨʘʚʥʝʥʠʷ) ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ (%) 

 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʨʘʥʥʝʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ 26 (86,7%) ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʚ 3 ʛʨʫʧʧʝ ʠ ʥʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʫ 4 (13,3%) 

(ʈʠʩʫʥʦʢ 8). 
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ʈʠʩʫʥʦʢ 8. ʇʨʦʬʠʣʘʢʪʠʢʘ ʨʘʥʥʝʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʫ ʤʘʪʝʨʝʡ ʚ 3 ʛʨʫʧʧʝ (ʩʨʘʚʥʝʥʠʷ) 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ (%). 
 

ɺʳʚʦʜ. ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʫ ʛʣʫʙʦʢʦ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚʘʞʝʥ, ʪʘʢ ʵʪʠ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʝʪʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ:r 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ ʨʦʞʜʝʥʠʷ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʆʰʩʢʦʤ 

ʛʦʨʦʜʩʢʦʤ ʨʦʜʠʣʴʥʦʤ ʜʦʤʝ (ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). ɺ ʛʨʫʧʧʫ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦʰʣʠ 

93 ʨʝʙʝʥʢʘ, ʚ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩ ʕʅʄʊ 31 (25,2%), ʚʦ 

ʚʪʦʨʫʶ ʛʨʫʧʧʫ ð 62 (50,4%) ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʆʅʄʊ, ʚ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʚʦʰʣʠ 30 (24,4%) 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

 

The article presents data on social the risk factors for the birth of premature newborns who 

were on inpatient treatment in the perinatal center of Osh (Kyrgyz Republic). The study group 

included 93 children, the first group consisted of premature newborns with ENMT 31 (25.2%), 

the second group ð 62 (50.4%) newborns with ONMT, the comparison group included 30 (24.4%) 

premature newborns. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʚʦʨʦʞʜʝʥʥʳʝ, ʦʯʝʥʴ ʥʠʟʢʘʷ ʤʘʩʩʘ ʪʝʣʘ, ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʘʷ ʤʘʩʩʘ 

ʪʝʣʘ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ. 

 

Keywords: newborns, very low body weight, extremely low body weight, risk factors. 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʝ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʚʳʞʠʚʰʠʭ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ 

ʨʦʞʜʝʥʠʠ, ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʚ ʣʝʯʝʥʠʠ [1]. 

ʉ ʷʥʚʘʨʷ 2004 ʛʦʜʘ ʂʳʨʛʳʟʩʪʘʥ ʧʝʨʝʰʝʣ ʥʘ ʝʚʨʦʧʝʡʩʢʠʝ ʢʨʠʪʝʨʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʝʪʝʡ: 

22 ʥʝʜʝʣʠ ʠ 500 ʛʨʘʤʤʦʚ. ʋ ʥʝʦʥʘʪʦʣʦʛʦʚ ʚʦʟʥʠʢʣʘ ʦʩʦʙʘʷ ʧʨʦʙʣʝʤʘ ï ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ 

ʩʨʝʜʠ ʪʘʢʠʭ ʤʘʣʦʚʝʩʥʳʭ ʜʝʪʝʡ. ʅʦʚʦʨʦʞʜʝʥʥʳʝ ʜʝʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʶʪ 75%, ʠʟ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʟʘʥʠʤʘʶʪ ʜʝʪʠ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ [2]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ˉ280 ʦʪ 23.05.2014 ʛʦʜʘ 

ʥʘʯʘʪʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ʚ ʶʞʥʦʤ ʨʝʛʠʦʥʝ ʂʳʨʛʳʟʩʪʘʥʘ ʚʩʝʤ 

ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʠʟ ʛʨʫʧʧʳ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʜʝʪʷʤ. ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 
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ʟʘʜʘʯʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʭʘʞʠʚʘʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʠ ʦʯʝʥʴ 

ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʠ 

ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʥʦ ʠ ʫʣʫʯʰʠʪ ʧʨʦʛʥʦʟ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ [3]. 

ʉʦʛʣʘʩʥʦ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʝ ʯʘʩʪʦʪʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5-12%. ɺ ʐʚʝʮʠʠ ð 5,9%, ʚʦ ʌʨʘʥʮʠʠ ð 7,5%, ʚ ɻʝʨʤʘʥʠʠ ð 7,4%, ʚ 

ʉʐɸ ð 9,7%, ʚ ʈʦʩʩʠʠ ð 7,7% [4]. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʦʥʘ ʜʝʨʞʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 8ï13% (ʈʄʀʎ, 

2016), ʠʟ ʥʠʭ ʥʘ ʜʦʣʶ ʜʝʪʝʡ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠʭʦʜʠʪʩʷ 1,0ï1,4%, ʘ ʜʝʪʝʡ ʩ 

ʕʅʄʊ ð 0,8ï1,3% [5].  

ɿʜʦʨʦʚʴʝ ʜʝʪʝʡ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʚʳʟʳʚʘʝʪ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʪ. ʢ. ʩʨʝʜʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʤʣʘʜʝʥʮʝʚ 

ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ, ʨʘʟʚʠʪʠʝ ʪʷʞʝʣʳʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [6]. 

ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʩʨʝʜʠ ʜʝʪʝʡ ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʜʦ 500 ʛʨʘʤʤ ʚʳʞʠʚʘʝʪ 12%, 

ʦʪ 500ï749 ʛʨʘʤʤ ð 50%, ʦʪ 750ï1000 ʛ ð ʦʢʦʣʦ 80% (13, 57, 228). ʏʠʩʣʦ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ 

ʩʨʝʜʠ ʨʦʞʜʝʥʥʳʭ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 10ï25%, ʘ ʧʨʦʮʝʥʪ ʠʥʚʘʣʠʜʥʦʩʪʠ ɼʎʇ ð 12%, ʛʣʫʭʦʪʘ ʠ ʩʣʝʧʦʪʘ ð 30%, 

ʙʦʣʝʟʥʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ð 7% [7]. 

ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ 

ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʚʤʝʩʪʝ ʩ ʫʪʦʯʥʝʥʠʝʤ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʫ ʥʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ [8]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʮʝʥʪʨʝ ʛ.ʆʰ, ʦʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ɺ 

ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩ ʕʅʄʊ ʜʦ 999 ʛ ð 31 (25,2%). ɺʦ 

ʚʪʦʨʫʶ ʛʨʫʧʧʫ ð 62(50,4%) ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩ ʆʅʄʊ ʦʪ 1000 ʜʦ 1499 ʛ. 

ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʩʚʳʰʝ 1500 ʛ 

ð 30(24,4%) ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʫʝʤʳʭ ʥʘ ʛʨʫʧʧʳ (%). 

 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ, ʨʦʞʜʝʥʥʳʝ ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʕʅʄʊ) ʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʆʅʄʊ). 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ: 

1) ʛʝʥʝʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ;  

2) ʜʝʪʠ, ʧʦʛʠʙʰʠʝ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ;  

3) ʜʝʪʠ ʩ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠ ʚʨʦʞʜʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (ɺʇʈ). 

ʅʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (ʠʩʪʦʨʠʠ ʨʦʜʦʚ, ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ 
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ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʣʴʥʦʛʦ, ʘʤʙʫʣʘʪʦʨʥʳʝ ʢʘʨʪʳ ð çʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘè).  

ʀʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ: 

1. ʆʙʱʝʧʨʠʥʷʪʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ð ʢʣʠʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ; ʦʙʱʠʡ ʘʥʘʣʠʟ 

ʤʦʯʠ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: ʦʙʱʠʡ ʙʝʣʦʢ, ʛʣʶʢʦʟʘ, ʙʠʣʠʨʫʙʠʥ, ʬʨʘʢʮʠʠ ʙʠʣʠʨʫʙʠʥʘ, 

ʵʣʝʢʪʨʦʣʠʪʳ ʢʨʦʚʠ: ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʢʘʣʴʮʠʡ ʦʙʱʠʡ. 

2. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʟʛʘ ð 

ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʶ (ʅʉɻ) ʚ ʜʚʫʭ ʧʨʦʝʢʮʠʷʭ. ʌʨʦʥʪʘʣʴʥʦʝ ʠ ʩʘʛʠʪʪʘʣʴʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʯʝʨʝʟ ʙʦʣʴʰʦʡ ʨʦʜʥʠʯʦʢ, ʘʢʩʠʣʷʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ð ʯʝʨʝʟ ʚʠʩʦʯʥʳʝ ʦʪʜʝʣʳ. 

ʊʘʢ ʞʝ ʧʨʦʚʦʜʠʣʦʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʜʮʘ: ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ (ʕʭʦ-ʂɻ). 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʣʝʛʢʠʝ ʧʫʪʝʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʦʨʛʘʥʳ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʫʪʝʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʦʥʩʫʣʴʪʠʨʦʚʘʣʠʩʴ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʩ ʫʟʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ: 

ʜʝʪʩʢʠʤ ʭʠʨʫʨʛʦʤ, ʦʬʪʘʣʴʤʦʣʦʛʦʤ, ʜʝʪʩʢʠʤ ʦʨʪʦʧʝʜʦʤ, ʢʘʨʜʠʦʣʦʛʦʤ, ʢʘʨʜʠʦʭʠʨʫʨʛʦʤ, 

ʧʫʣʴʤʦʥʦʣʦʛʦʤ, ʥʝʡʨʦʭʠʨʫʨʛʦʤ ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ʢʣʠʥʠʢʠ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

STATISTICɸ 6.0. ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʯʠʪʳʚʘʣʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʛʨʫʧʧʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʩ ʕʅʄʊ (1 ʛʨʫʧʧʘ) ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ ʫ ʤʘʪʝʨʝʡ 

ʙʳʣʠ ʚʳʷʩʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ. ʈʦʜʳ ʫ ʤʘʪʝʨʝʡ ʩ ʜʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʙʳʣʠ ʚ ʩʨʦʢʝ ʦʪ 

24 ʜʦ 30 ʥʝʜʝʣʴ ʪ.ʝ. ʦʪʤʝʯʘʣʠʩʴ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ (26,87Ñ0,195). ɼʘʥʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ 

ʧʦ ʩʯʝʪʫ ʙʳʣʘ ʦʪ 1 ʜʦ 7 ʙʝʨʝʤʝʥʥʦʩʪʠ (3,27Ñ0,374), ʘ ʧʦ ʥʫʤʝʨʘʮʠʠ ʨʦʜʦʚ ð ʦʪ ʜʦ 1 ʜʦ 5 

(2,50Ñ0,279). ɺʩʪʘʣʠ ʥʘ ʫʯʝʪ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʫ ʛʠʥʝʢʦʣʦʛʘ/ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ ʚ ʩʨʦʢʝ ʦʪ 7 

ʜʦ 21 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ (12,14Ñ0,747). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʴ ʞʝʥʱʠʥ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʚʩʪʘʣʠ ʥʘ ʫʯʝʪ ʧʦ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʫ ʫ ʛʠʥʝʢʦʣʦʛʘ / ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ.  

ʋ 61,3% (19) ʞʝʥʱʠʥ ʜʘʥʥʳʝ ʨʦʜʳ ʙʳʣʠ ʧʦʚʪʦʨʥʳʤʠ, ʘ 12 (38,7%) ʞʝʥʱʠʥ ʙʳʣʠ 

ʧʝʨʚʦʨʦʜʷʱʠʤʠ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʞʝʥʱʠʥ ʧʦ ʩʯʝʪʫ ʙʝʨʝʤʝʥʥʦʩʪʠ (%). 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫ ʤʘʪʝʨʝʡ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, 

ʯʪʦ 41 (66,1%) ʞʝʥʱʠʥʘ ʙʳʣʘ ʧʦʚʪʦʨʥʦʨʦʜʷʱʝʡ ʠ 21 (33,9%) ʧʝʨʚʦʨʦʜʷʱʝʡ. 

ʈʦʜʳ ʜʘʥʥʳʤ ʨʝʙʝʥʢʦʤ ʙʳʣʠ ʚ ʩʨʦʢʝ ʦʪ 27 ʜʦ 33 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ (29,68Ñ0,182). 

ɹʝʨʝʤʝʥʥʦʩʪʴ ʧʦ ʩʯʝʪʫ ʙʳʣʘ ʦʪ ʧʝʨʚʦʡ ʜʦ ʚʦʩʴʤʦʡ (2,58Ñ0,191), ʘ ʨʦʜʳ ð ʦʪ ʧʝʨʚʳʭ ʠ ʜʦ 

ʰʝʩʪʳʭ (2,36Ñ0,169). ʅʘ ʫʯʝʪ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʫ ʚʩʪʘʣʠ ʚ ʩʨʦʢʝ ʦʪ 4 ʜʦ 29 ʥʝʜʝʣʴ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ʊʦ, ʯʪʦ ʞʝʥʱʠʥʳ ʚʩʪʘʣʠ ʥʘ ʫʯʝʪ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʘʢʪ 

ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ ʩʘʤʦʡ ʞʝʥʱʠʥʳ. ɺʦʟʨʘʩʪ ʤʘʪʝʨʝʡ 

ʩʦʩʪʘʚʠʣ ʦʪ 17 ʣʝʪ ʠ ʜʦ 41 ʛʦʜʘ (27,54Ñ0,813), ʘ ʚʦʟʨʘʩʪ ʦʪʮʘ ʙʳʣ ʦʪ 24 ʜʦ 48 ʣʝʪ 

(32,03Ñ0,804). 

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʝʤʝʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʪʝʨʝʡ ʩ ʥʝʜʦʥʦʰʝʥʥʳʤʠ 
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ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʩ ʕʅʄʊ. 19 (61,3%) ʞʝʥʱʠʥʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤ ʙʨʘʢʝ, ʘ ʫ 

10 (32,3%) ʞʝʥʱʠʥ ʜʘʥʥʳʡ ʙʨʘʢ ʥʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʠ ʫ 2 (6,5%) ʙʳʣ ʛʨʘʞʜʘʥʩʢʠʡ ʙʨʘʢ. 

ʇʦ ʩʝʤʝʡʥʦʤʫ ʧʦʣʦʞʝʥʠʶ 51 (82,3%) ʞʝʥʱʠʥʘ ʚʦ 2 ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʆʅʄʊ ʩʦʩʪʦʷʣʠ ʚ 

ʙʨʘʢʝ ʧʨʠ ʨʦʞʜʝʥʠʠ ʨʝʙʝʥʢʘ, ʘ 6 (9,7%) ð ʙʳʣʠ ʥʝ ʟʘʤʫʞʝʤ ʠ ʫ 5 (8,1%) ʙʨʘʢ ʙʳʣ 

ʛʨʘʞʜʘʥʩʢʠʤ. 11 (17,7%) ʞʝʥʱʠʥ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʘʥʝʝ ʙʳʣʠ ʨʘʙʦʪʘʶʱʠʤʠ. ɸ 51 

(82,3%) ʟʘʥʠʤʘʣʠʩʴ ʪʦʣʴʢʦ ʜʦʤʘʰʥʠʤ ʭʦʟʷʡʩʪʚʦʤ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʛʝʥʝʟʘ ʤʘʪʝʨʝʡ 2 ʛʨʫʧʧʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ (ʆʅʄʊ), 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʝʝ: ʫ 38(61,3%) ʙʳʣʦ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʪ. ʝ. ʫ ʥʠʭ ʙʳʣ ʪʦʣʴʢʦ 

ʘʪʪʝʩʪʘʪ ʦʙ ʦʢʦʥʯʘʥʠʠ ʰʢʦʣʳ, ʫ 1 (1,6%) ʞʝʥʱʠʥʳ ʙʳʣʦ ʥʝʟʘʢʦʥʯʝʥʥʦʝ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠ ʫ 5 (8,1%) ʞʝʥʱʠʥ ð ʩʨʝʜʥʝʝ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʅʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʠʤʝʣʘ 1 (1,6%) ʞʝʥʱʠʥʘ. ʋ 12 (19,4%) ʞʝʥʱʠʥ ʙʳʣʦ ʟʘʢʦʥʯʝʥʥʦʝ ʚʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫ 5 (8,1%) ð ʥʝ ʟʘʢʦʥʯʝʥʥʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʨʦʞʜʘʣʠʩʴ ʚ ʯʘʱʝ ʫ ʞʝʥʱʠʥ ʩʦ 

ʩʨʝʜʥʠʤ (61,3%), ʥʝʟʘʢʦʥʯʝʥʥʳʤ ʩʨʝʜʥʠʤ (8,1) ʠ ʥʘʯʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ (3,2%), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ.  

ʇʨʠ ʜʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʥʦʛʠʝ ʞʝʥʱʠʥʳ 38 (61,3%) ʟʘʥʠʤʘʣʠʩʴ ʜʦʤʘʰʥʠʤ 

ʭʦʟʷʡʩʪʚʦʤ, ʘ 13 (21,0%) ʨʘʙʦʪʘʣʠ ʥʘ ʪʘʙʘʢʝ, ʫ 4 (6,5%) ʞʝʥʱʠʥ ʨʘʙʦʪʘ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ 

ʚʳʩʦʢʦʛʦʨʴʝʤ. 3 (4,8%) ʨʘʙʦʪʘʣʠ ʥʘ ʩʫʨʴʤʷʥʦʤ ʟʘʚʦʜʝ, 2 (3,2%) ð ʥʘ ʭʣʦʧʢʝ, ʧʦ 1 (1,6%) 

ʟʘʥʠʤʘʣʠʩʴ ʪʷʞʝʣʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ ʠ ʨʘʙʦʪʘʣʠ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʤʦʛ ʩʳʛʨʘʪʴ ʥʝʛʘʪʠʚʥʫʶ ʨʦʣʴ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʫ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʞʝʥʱʠʥ. ʊʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʙʦʪʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʨʠ ʟʘʯʘʪʠʠ, ʚʦʟʤʦʞʥʦ, ʩʪʘʣʠ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʨʦʞʜʝʥʠʷ ʜʘʥʥʳʭ 

ʤʣʘʜʝʥʮʝʚ. 

ɺ 3 ʛʨʫʧʧʝ (ʢʦʥʪʨʦʣʴʥʦʡ) ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 13 (43,3%) ʤʘʪʝʨʝʡ ʙʳʣʠ 

ʧʝʨʚʦʨʦʜʷʱʠʤʠ, ʘ 17 (56,7%) ʧʦʚʪʦʨʥʦʨʦʜʷʱʠʤʠ. ɺʦʟʨʘʩʪ ʤʘʪʝʨʝʡ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʤʣʘʜʝʥʮʝʚ ʙʳʣ ʦʪ 19 ʣʝʪ ʜʦ 41 ʛʦʜʘ (26,93Ñ1,203). ɸ ʚʦʟʨʘʩʪ ʦʪʮʦʚ ð ʦʪ 21 

ʛʦʜʘ ʜʦ 45 ʣʝʪ (31,00Ñ1,312). 

ʉʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʘʪʝʨʝʡ ʚ 3 ʛʨʫʧʧʝ (ʩʨʘʚʥʝʥʠʷ) ʙʳʣ ʩʣʝʜʫʶʱʠʤ: 24 (80,0%) 

ʩʦʩʪʦʷʣʠ ʚ ʙʨʘʢʝ; 4 (13,3%) ʙʳʣʠ ʥʝ ʟʘʤʫʞʝʤ, 2 (6,7%) ʥʝ ʩʦʩʪʦʷʣʠ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʙʨʘʢʝ. 

28 (93,3%) ʞʝʥʱʠʥ ʥʝ ʨʘʙʦʪʘʣʠ, ʥʦ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʜʦʤʘʰʥʝʤ ʭʦʟʷʡʩʪʚʝ, ʘ 

2 (6,7%) ʤʘʪʝʨʠ ʜʦ ʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʨʘʙʦʪʘʣʠ. ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʨʝʜʥʦʩʪʠ ʫ 10,0% ʤʘʪʝʨʝʡ ʠ ʫ 20,0% ʦʙʦʠʭ ʨʦʜʠʪʝʣʝʡ. 

20,0% ʟʘʥʠʤʘʣʠʩʴ ʨʘʙʦʪʦʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʪʷʥʳʭ (ʪʘʙʘʢ) ʫʩʣʦʚʠʷʭ, ʫ 3,3% 

ʨʘʙʦʪʘ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʛʦʨʴʝʤ ʠ ʫ 6,7% ʙʳʣ ʪʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʇʨʠ ʚʳʷʩʥʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʫ ʤʘʪʝʨʝʡ ʚ 3 ʛʨʫʧʧʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʫ 18 (60,0%) ʙʳʣʦ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʫ 5 (16,7%) ð ʩʨʝʜʥʝʝ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʨʘʭʦʚʘʥʠʝ; ʫ 4 (13,3%) ð ʟʘʢʦʥʯʝʥʥʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʫ 2 (6,7%) ð 

ʥʝʦʢʦʥʯʝʥʥʦʝ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫ 2 (3,3%) ð ʥʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

 

ɺʳʚʦʜʳ 

ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʦʞʜʝʥʠʷ ʛʣʫʙʦʢʦ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ (ʩ ʆʅʄʊ ʠ ʕʅʄʊ) ʷʚʷʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʞʝʥʱʠʥ, ʠʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʟ ʠ ʪʨʫʜʦʚʘʷ ʟʘʥʷʪʦʩʪʴ. 

ɹʝʨʝʤʝʥʥʳʝ ʠʟ ʤʘʪʝʨʠʘʣʴʥʦ ʧʣʦʭʦ ʦʙʝʩʧʝʯʝʥʳʭ ʩʝʤʝʡ, ʠʤʝʶʱʠʝ ʚ ʘʥʤʥʝʟʝ 
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ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠʩʭʦʜʳ ʨʦʜʦʚ, ʤʥʦʛʦʨʦʞʘʚʰʠʝ, ʟʘʥʷʪʳʝ ʥʘ ʬʠʟʠʯʝʩʢʠ ʪʷʞʝʣʳʭ ʠʣʠ 

ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʛʨʫʧʧʳ ʨʠʩʢʘ ʧʦ ʥʘʨʫʰʝʥʠʶ ʩʨʦʢʦʚ ʪʝʯʝʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ASSESSMENT OF THE STATE OF DIAGNOSTICS AND TREATMENT  

OF ALLERGIC RHINITIS IN SCHOOL-AGE CHILDREN 

 

ÉNarzullaev N., Bukhara State Medical Institute, Bukhara, Uzbekistan, nuriddin7071@gmail.com 

ÉZhumaeva Z., Bukhara State Medical Institute, Bukhara, Uzbekistan, zuxra-66@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʢʘʢ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ, ʪʘʢ ʠ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʙʦʣʝʝ 40% ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʦʪʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ 

ʨʠʥʠʪʘ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10ï20% ʠ ʧʨʠ ʵʪʦʤ ʵʪʠ ʮʠʬʨʳ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Abstract. Allergic diseases are a topical area of research today. Allergic rhinitis is most 

common among both children and adults. According to WHO, more than 40% of the population of 

developed countries have signs of allergic readiness. Currently, the frequency of allergic rhinitis in 

the general population is 10ï20%, and at the same time these figures tend to further increase this 

disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪ, ʚʝʛʝʪʘʪʠʚʥʘ ̫ʥʝʨʚʥʘ ̫ʩʠʩʪʝʤʘ, ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʘ ̫ʜʠʘʛʥʦʩʪʠʢʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ, ʜʝʢʦʥʛʝʩʪʘʥʪ,r ʧʝʨʦʨʘʣʴʥʳʝ 

ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪ.r 

 

Keywords: allergic rhinitis, autonomic nervous system, molecular genetic diagnostics, 

individual reactivity, decongestants, oral hormonal drugs. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʨʠʥʠʪʦʤ ʩʪʨʘʜʘʶʪ ʦʢʦʣʦ 20% ʥʘʩʝʣʝʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʇʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʫ 54ï

75% ʙʦʣʴʥʳʭ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʳʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ. ɼʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʦʪʨʘʞʝʥʳ ʚʟʘʠʤʦʩʚʷʟʴ ʪʝʯʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ 

ʨʠʥʠʪʘ (ɸʈ) ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ɺʅʉ), 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʠʭ ʜʠʥʘʤʠʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʢʦʨʨʝʢʮʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ ʥʦʩʘ ʩ ʫʯʝʪʦʤ ʠʩʭʦʜʥʦʛʦ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫʩʘ (ʀɺʊ) ʦʨʛʘʥʠʟʤʘ [1ï6]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʪʝʯʝʥʠʷ ɸʈ ʫ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʘʩʧʝʢʪʦʚ ʤʝʜʠʮʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʠ.  

ʅʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʪʝʯʝʥʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʵʪʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʧʠʪʘʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ, ʪʦ ʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʠʤʝʝʪ ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ [7ï10].  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ɸʈ ʫ ʜʝʪʝʡ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʝʛʦ ʧʘʪʦʛʝʥʝʟʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʱʘʜʷʱʠʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ [6].  

ʇʨʠʯʠʥʘʤʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫʧʨʦʱʝʥʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʨʷʜʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʯʝʨʝʜʥʦʩʪʠ ʨʘʙʦʪʳ ʚʨʘʯʝʡ 

ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʫ ʜʝʪʝʡ ʩ ɸʈ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʪʨʝʙʫʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʧʦʢʘʟʘʥʠʡ, 

ʭʘʨʘʢʪʝʨʘ, ʦʙʲʝʤʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʱʘʜʷʱʠʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ɸʈ ʠ ʥʘʣʠʯʠʷ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [11].  

ʉʝʛʦʜʥʷ ʧʨʠʦʨʠʪʝʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʭʨʘʥʷʪʴ ʠ ʫʣʫʯʰʘʪʴ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʦʙʲʝʤʘ ʦʢʘʟʳʚʘʝʤʦʡ ʥʘʩʝʣʝʥʠʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʘʜʨʝʩʥʳʝ ʤʝʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʩʢʨʠʥʠʥʛʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʤʠʢʨʦʭʠʨʫʨʛʠʶ ʠ ʤʘʣʦʠʥʚʘʟʠʚʥʫʶ ʧʝʜʠʘʪʨʠʶ. ʜʘʣʴʥʝʡʰʝʝ 

ʫʣʫʯʰʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʨʘʥʥʝʛʦ ʫʭʦʜʘ ʟʘ ʫʷʟʚʠʤʳʤʠ 

ʜʝʪʴʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠ:̫ ʆʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʫ 

ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʮʝʣʷʭ ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʜʝʪʷʤ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ɸʈ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ 90 ʚʨʘʯʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʝʨʚʠʯʥʦʤ ʟʚʝʥʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʟ 3 ʦʙʣʘʩʪʝʡ ɹʫʭʘʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʧʨʦʱʝʥʥʦʡ ʘʥʢʝʪʳ. ʀʟ ʥʠʭ 

30 ʙʳʣʠ ʚʨʘʯʠ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʠ, 50 ð ʧʝʜʠʘʪʨʳ ʠ 10 ʚʨʘʯʠ-ʘʣʣʝʨʛʦʣʦʛʠ.  

ʇʝʨʚʠʯʥʦʝ ʦʙʨʘʱʝʥʠʝ ʙʦʣʴʥʳʭ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʧʦʚʦʜʫ ɸʈ ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: 

59%ʧʝʜʠʘʪʨʫ, 28% ð ʧʝʜʠʘʪʨʫ, 8% ð ʜʨʫʛʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʣʠʰʴ 5% ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʧʦʩʝʪʠʣʠ ʚʨʘʯʘ-ʘʣʣʝʨʛʦʣʦʛʘ. ʅʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʫ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 81% 

ʙʦʣʴʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʟʘʣʴʥʳʝ ʜʝʢʦʥʛʝʩʪʘʥʪʳ, ʠʟ ʥʠʭ 22% ð ʧʦʩʪʦʷʥʥʦ ʠ 78% ð 

ʧʝʨʠʦʜʠʯʝʩʢʠ. 14% ʙʦʣʴʥʳʭ ʧʨʠʥʠʤʘʣʠ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʠʟ ʥʠʭ 61% ʙʝʟ 

ʥʘʟʥʘʯʝʥʠʷ ʚʨʘʯʘ.  

ʋ 58% ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʣʝʯʝʥʠʝ ɸʈ ʥʘʯʘʪʦ ʩ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ 

ʪʝʨʘʧʠʠ, 38% ð ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʠ 4% ð ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. ʀʟ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʘʜʝʥʦʪʦʤʠʷ (79%), ʚʘʟʦʪʦʤʠʷ (12%), 
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ʩʝʧʪʦʧʣʘʩʪʠʢʘ (8%), ʧʦʣʠʧʦʪʦʤʠʷ (1%). 

ʇʝʨʝʯʝʥʴ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʚʨʘʯʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ ʚʝʩʴ ʩʧʝʢʪʨ ʢʣʠʥʠʢʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʝ ʧʨʦʚʦʜʠʣʩʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ʣʶʙʦʛʦ ʧʨʦʬʠʣʷ. 

ɺʨʘʯʠ ʘʣʣʝʨʛʦʣʦʛʠ ʧʨʠʤʝʥʷʣʠ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʢʣʶʯʝʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ð ʦʩʤʦʪʨ ʃʆʈ ʦʨʛʘʥʦʚ ʠʤʠ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. ʕʪʦ ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʚ ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ɸʈ. ʍʦʪʷ, ʚʨʘʯʘʤʠ 

ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʘʤʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʩʦʚʦʢʫʧʥʘʷ ʦʮʝʥʢʘ ʞʘʣʦʙ, 

ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ɸʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʤʦʪʨʘ ʃʆʈ ʦʨʛʘʥʦʚ, 

ʣʫʯʝʚʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʤʦʞʝʪ ʜʘʪʴ ʮʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʢʝ ɸʈ.  

 

ʊʘʙʣʠʮʘ 1. 

ʇɽʈɽʏɽʅʔ ʂʃʀʅʀʂʆ-ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ, ʇʈʀʄɽʅɽʅʅʓʍ ɺʈɸʏɸʄʀ, % 
 

ʇʝʨʝʯʝʥʴ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʉʧʝʮʠʘʣʴʥʦʩʪʴ ʚʨʘʯʝʡ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʠ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ɸʣʣʝʨʛʦʣʦʛ 

N=20 

ʃʆʈ 

N=30 

ʇʝʜʠʘʪʨ 

N=40 

ɾʘʣʦʙʳ ʠ ʘʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ 100 100 100 

ʋʪʦʯʥʝʥʠʝ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ 100 90 80 

ʅʘʧʨʘʚʣʝʥʠʝ ʜʨʫʛʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ 20 20 60 

ʇʦʩʪʘʥʦʚʢʘ ʢʦʞʥʳʭ ʧʨʦʙ ʩ ʘʣʣʝʨʛʝʥʘʤʠ 60 0 0 

ʆʩʤʦʪʨ ʃʆʈ ʦʨʛʘʥʦʚ 0 100 0 

ʆʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ 95 95 95 

ʃʫʯʝʚʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ 50 90 30 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʮʠʪʦʣʦʛʠʠ ʥʦʩʦʚʦʛʦ ʩʝʢʨʝʪʘ 10 0 0 

ʆʮʝʥʢʘ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʥʦʩʘ 40 95 40 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 40 0 0 

 

ʅʘʠʙʦʣʴʰʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ɸʈ ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʣʠ 

ʧʝʜʠʘʪʨʳ, ʯʪʦ ʜʠʢʪʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʠʭ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʮʝʥʢʘ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʫʧʘ ʢ ʤʝʪʦʜʫ ʜʠʘʛʥʦʩʪʠʢʠ ʚʨʘʯʠ ʥʝ ʙʳʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʦʩʚʝʜʦʤʣʝʥʳ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʮʠʪʦʣʦʛʠʠ ʥʦʩʦʚʦʛʦ ʩʝʢʨʝʪʘ).  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʳʣʠ ʩʣʫʯʘʠ ʧʝʨʝʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ɸʈ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3.  

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʜʦʩʪʠʛʥʫʪ ʚʨʘʯʘʤʠ ʘʣʣʝʨʛʦʣʦʛʘʤʠ. 

ʕʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʫ 80% ʜʣʠʪʝʣʴʥʦʡ ʨʝʤʠʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʧʨʠʤʝʥʷʣʠ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʢʣʶʯʝʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ð ʦʩʤʦʪʨ ʃʆʈ 

ʦʨʛʘʥʦʚ ʠʤʠ ʥʝ ʧʨʦʚʦʜʠʣʩʷ.  
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ʊʘʙʣʠʮʘ 2. 

ɼʀɸɻʅʆʉʊʀʏɽʉʂɸʗ ʎɽʅʅʆʉʊʔ ʄɽʊʆɼʆɺ ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʈʀʄɽʅɽʅʅʓʍ ɺʈɸʏɸʄʀ 

ʇʝʨʝʯʝʥʴ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʉʧʝʮʠʘʣʴʥʦʩʪʴ ʚʨʘʯʝʡ ʠ ʦʮʝʥʢʘ ʠʤʠ 

ʟʥʘʯʠʤʦʩʪʠ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ, ʚ ʘʙʩʦʣʶʪʥʳʭ ʮʠʬʨʘʭ 

ɸʣʣʝʨʛʦʣʦʛ 

N=20 

ʃʆʈ 

N=30 

ʇʝʜʠʘʪʨ 

N=40 

ɾʘʣʦʙʳ ʠ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ +++ +++ +++ 

ʋʪʦʯʥʝʥʠʝ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ +++ +++ +++ 

ʇʦʩʪʘʥʦʚʢʘ ʢʦʞʥʳʭ ʧʨʦʙ ʩ ʘʣʣʝʨʛʝʥʘʤʠ +++ ++ ++ 

ʆʩʤʦʪʨ ʃʆʈ ʦʨʛʘʥʦʚ + +++ + 

ʆʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ +++ +++ +++ 

ʃʫʯʝʚʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ 

ʧʘʟʫʭ 

+ +++ + 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʮʠʪʦʣʦʛʠʠ ʥʦʩʦʚʦʛʦ ʩʝʢʨʝʪʘ ++ + 0 

ʆʮʝʥʢʘ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʥʦʩʘ + +++ + 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ IgE ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ +++ + + 

ʇʨʠʤʝʯʘʥʠʝ: ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ: +++ʚʳʩʦʢʘʷ; ++ ʩʨʝʜʥʷʷ; + ʥʠʟʢʘʷ; 0 ʥʝʪ ʦʪʚʝʪʘ. 

 

ʍʦʪʷ, ʚʨʘʯʘʤʠ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʘʤʠ ʪʘʢʞʝ ʜʦʩʪʠʛʥʫʪʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʡ ʨʝʤʠʩʩʠʠ, ʦʪʤʝʯʝʥʳ ʪʘʢʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂʘʢ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ɸʈ ʫ ʜʝʪʝʡ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʥʘʠʙʦʣʴʰʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠʤʝʣʠ ʧʝʜʠʘʪʨʳ, ʯʪʦ 

ʜʠʢʪʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʠʭ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ.  
 

ʊʘʙʣʠʮʘ 3. 

ʇɽʈɽʏɽʅʔ ʃɽʏɽɹʅʓʍ ʄɽʈʆʇʈʀʗʊʀʁ, ʇʈʀʄɽʅɽʅʅʓʍ ɺʈɸʏɸʄʀ, % 

 

ʇʝʨʝʯʝʥʴ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʉʧʝʮʠʘʣʴʥʦʩʪʴ ʚʨʘʯʝʡ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʤʠ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ 

ɸʣʣʝʨʛʦʣʦʛ 

N=20 

ʃʆʈ 

N=30 

ʇʝʜʠʘʪʨ 

N=40 

ʕʣʠʤʠʥʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 100 90 80 

ʈʝʢʦʤʝʥʜʘʮʠʷ ʩʦʙʣʶʜʝʥʠʷ ʜʠʝʪʳ 100 90 80 

ɼʝʢʦʥʛʝʥʩʘʥʪʳ 60 80 60 

ɸʥʪʠʛʠʩʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʠʟ ʥʠʭ:  

3-ʛʦ ʧʦʢʦʣʝʥʠʷ 

2-ʛʦ ʧʦʢʦʣʝʥʠʷ 

1-ʛʦ ʧʦʢʦʣʝʥʠʷ  

90 

70 

30 

20 

100 

50 

25 

25 

100 

40 

25 

35 

ʇʨʦʠʟʚʦʜʥʳʝ ʢʨʦʤʦʛʣʠʮʠʝʚʦʡ ʢʠʩʣʦʪʳ 10 0 5 

ʉʪʘʙʠʣʠʟʘʪʦʨʳ ʤʝʤʙʨʘʥ ʪʫʯʥʳʭ ʢʣʝʪʦʢ 5 0 0 

ʊʦʧʠʯʝʩʢʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ 95 95 70 

ɻʣʶʢʦʢʦʨʪʠʢʦʠʜʳ ʩʠʩʪʝʤʥʳʝ 20 5 0 

ɸʉʀʊ 0 0 0 

ʉʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʪʫʧʝʥʯʘʪʦʡ ʪʝʨʘʧʠʠ 40 30 20 

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʠʟ ʥʠʭ: 

ʧʝʨʚʠʯʥʦ 

ʙʝʟʫʩʧʝʰʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ  

10 

10 

90 

50 

35 

65 

10 

10 

90 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ɸʈ ʚ ʚʠʜʝ 

ʜʦʩʪʠʞʝʥʠʷ ʜʣʠʪʝʣʴʥʦʡ ʨʝʤʠʩʩʠʠ 

85 70 50 
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ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʫ ʦʙʩʣʝʜʫʝʤʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʯʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ. ɺʳʷʚʣʝʥʦ ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦ 

ʣʝʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʜʝʢʦʥʛʝʩʪʘʥʪʦʚ, ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʝʨʦʨʘʣʴʥʳʭ ʛʦʨʤʦʥʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʥʝ ʘʜʝʢʚʘʪʥʦ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʘʩʭʦʜʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ ʣʝʯʝʥʠʝ ʵʪʠʭ ʙʦʣʴʥʳʭ. ʂʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʪʦʷʥʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʜʝʪʷʤ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ɸʈ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʢʘʞʜʦʜʥʝʚʥʫʶ ʧʨʘʢʪʠʢʫ ʚʨʘʯʝʡ ʨʘʟʣʠʯʥʦʛʦ ʟʚʝʥʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʘʣʘʞʠʚʘʥʠʝ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ ʚʨʘʯʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʝʩʴʤʘ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʘʥʥʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ ʙʳʣʘ ʜʝʡʩʪʚʝʥʥʦʡ ʠ ʧʦʵʪʘʧʥʦʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠʩʴ ʫʩʣʦʚʠʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʦʢʨʫʛ ʦʙʲʝʢʪʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ ʟʠʤʦʡ. 

 

Abstract. The article discusses the possibility of assessing the amount of solar energy 

available on the basis of calculation. The study examined the conditions for the correct placement of 

solar installations at any time of the year. The possibility of installing solar installations around 

the object was considered. Various barriers to the use of solar installations in winter are analyzed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ. 

 

Keywords: solar energy, solar radiation, solar panels. 

 

ʊʝʧʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʙʣʘʯʥʦʩʪʠ ʥʝʙʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ ʦʙʲʝʢʪʦʚ (ʟʜʘʥʠʡ, 

ʜʝʨʝʚʴʝʚ, ʛʦʨ ʠ ʪ. ʜ.). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʩʦʣʥʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʛʫʪ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʪʴʩʷ ʚ ʪʝʥʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʛʦʨʥʳʭ ʪʝʥʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ. ʇʦʩʢʦʣʴʢʫ 70ï80% ʪʝʨʨʠʪʦʨʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʟʘʥʠʤʘʶʪ ʛʦʨʳ, ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʨʘʡʦʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ) ʷʚʣʷʝʪʩʷ 

ʫʛʦʣ ʧʘʜʝʥʠʷ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʜʠʘʪʦʨʘ. ʕʪʦʪ ʫʛʦʣ ʦʧʨʝʜʝʣʷʝʪ 

ʜʦʣʶ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʣʦʩʢʫʶ ʧʨʦʟʨʘʯʥʫʶ ʟʘʱʠʪʫ 

ʢʦʣʣʝʢʪʦʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʦʨʠʩʪʘʷ ʤʝʩʪʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʩʢʘʣʳ, ʭʦʣʤʳ) ʤʦʞʝʪ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʙʣʦʢʠʨʦʚʘʪʴ ʧʨʷʤʫʶ ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ. ʇʨʷʤʦʝ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʪʝʧʣʦʚʦʡ ʙʘʪʘʨʝʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʦʩʭʦʜʘ ʩʦʣʥʮʘ, ʥʘ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʛʜʘ 

ʩʦʣʥʮʝ ʚʩʪʘʝʪ ʥʘʜ ʛʦʨʘʤʠ. 

ɺʳʩʦʪʘ ʩʢʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ ʚ ʫʱʝʣʴʝ, ʜʝʥʴ ʤʝʩʷʮʘ ʠ ʚʨʝʤʷ ʩʫʪʦʢ 

ʦʧʨʝʜʝʣʷʶʪ ʫʛʦʣ, ʧʦʜ ʢʦʪʦʨʳʤ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʧʘʜʘʝʪ ʥʘ ʨʘʜʠʘʪʦʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʧʨʷʤʦʝ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʨʘʜʠʘʪʦʨ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʦʪʦʢ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʦʜ ʫʛʣʦʤ i, ʨʘʚʝʥ [1]: 
 

ʘʪʤKiEE ÖÖ=^ cosmax  (1) 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʛʦʣ ʧʘʜʝʥʠʷ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʣʝʢʪʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ, ʈʠʩʫʥʦʢ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʳʨʘʞʝʥʠʝʤ [2]. 
 

)sincossin]sinsin

)coscoscossin(sin[(cossin)coscoscossin(sincoscos

wdyjd

wdjdjjybwdjdjb

n

n tgi

+-

-+++=
 

ʛʜʝ j ð h ʠʨʦʪʘ ʤʝʩʪʥʦʩʪʠ; d ð ʩʦʣʥʝʯʥʦʝ ʩʢʣʦʥʝʥʠʝ, ʪ.ʝ. ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ ʚ 

ʩʦʣʥʝʯʥʳʡ ʧʦʣʜʝʥʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʵʢʚʘʪʦʨʘ; b ð ʫʛʦʣ ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʧʣʦʩʢʦʩʪʴʶ (ʧʣʦʩʢʦʩʪʴʶ ʪʝʧʣʦʧʨʠʝʤʥʠʢʘ ʉɺʂ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ; g ð 

ʘʟʠʤʫʪʘʣʴʥʳʡ ʫʛʦʣ ʧʣʦʩʢʦʩʪʠ, ʪ.ʝ. ʦʪʢʣʦʥʝʥʠʝ ʥʦʨʤʘʣʠ ʢ ʧʣʦʩʢʦʩʪʠ ʦʪ ʤʝʩʷʯʥʦʛʦ ʤʝʨʠʜʠʘʥʘ; 

w ð ʯʘʩʦʚʦʡ ʫʛʦʣ. 

ʉʢʣʦʥʝʥʠʝ d ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ ʂʫʧʝʨʘ [3]: 
 

d = 23,45 sin[360(285+n/365)] (2) 
 

ʂʘʪʤ ɺʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʜʘʥʥʳʤ ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʦʢ ʥʘ ʚʦʟʜʫʰʥʫʶ ʤʘʩʩʫ [4]: 
 

( )sʘʪʤʂ sinh11366,0254,1 -=
 

(3) 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ, ʥʘʟʳʚʘʝʤʦʡ 

çʚʦʟʜʫʰʥʦʡ ʤʘʩʩʦʡè, ʧʦʩʢʦʣʴʢʫ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʚʩʪʨʝʯʘʝʪ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ʄʘʩʩʘ 

ʚʦʟʜʫʭʘ ʨʘʚʥʘ 1/sinhs [5]. ʛʜʝ hs ð ʫʛʦʣ ʚʳʩʦʪʘ  ʉʦʣʥʮʘ.  
 

wdjdj coscoscossinsinsinh +=s  (4) 

 

ʇʦʤʠʤʦ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʜʠʬʬʫʟʥʘʷ ʨʘʜʠʘʮʠʷ ʪʘʢʞʝ ʜʦʩʪʠʛʘʝʪ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʈʘʩʩʝʷʥʥʦʝ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʘʷ 

ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʚʦʟʜʫʭʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ. ʇʦ ʤʝʪʦʜʫ ʂʣʝʡʥʘ [3] ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʚʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚʥʝ ʘʪʤʦʩʬʝʨʳ ʩʨʘʚʥʠʚʘʣʦʩʴ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʥʘ ɿʝʤʣʝ (ʧʦ ʜʘʥʥʳʤ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

K ʫʩʣʦʚʥʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 
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0
EEK =  (5) 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ E ʠ E0 ð ɻ ʪʦ ʧʘʜʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʩʫʪʦʯʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʠ ʟʘ ʧʨʝʜʝʣʳ ʘʪʤʦʩʬʝʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʪʤʦʩʬʝʨʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

[3]: 

2max0

1

r
EE =  

(6) 

 

ɟ ð  ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʣʥʮʝʤ ʠ ʟʝʤʣʝʡ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʝʣʠʯʠʥʳ ʜʠʬʬʫʟʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ [3]: 
 

¡̂= EKKEd  (7) 

 

ʟʜʝʩʴ
32 11,3553,503,439,1 KKKK -+-=¡ . ʆʙʱʘʷ ʩʫʤʤʘʨʥʘʷ ʠʟʣʫʯʝʥʠʷ ʨʘʚʥʘ:  

 

dEEE += ^  (8) 

 

ɿʠʤʥʠʡ ʥʘʢʣʦʥ ʩʦʣʥʮʘ ʩʦʢʨʘʱʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, 

ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʛʦʨʴʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʳ 

ʪʦʯʥʳʝ ʨʘʩʯʝʪʳ, ʯʪʦʙʳ ʦʪʨʘʟʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʣʷ ʚʨʝʤʝʥʠ ʚʦʢʨʫʛ ʟʜʘʥʠʡ, ʜʝʨʝʚʴʝʚ ʠ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʩʘʤʦʝ ʚʨʝʤʷ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪʳ ʩ ʫʯʝʪʦʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʩʣʦʚʠʡ 

[4ï5]. 

ɼʦʧʫʩʪʠʤ, ʥʘʤ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ ʚ ʨʘʡʦʥʝ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʜʘʥʥʳʡ ʥʘʤ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʛʦʨʦʡ, ʟʜʘʥʠʝʤ, ʜʝʨʝʚʦʤ ʠ ʪʘʢ ʜʘʣʝʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, 

ʟʥʘʷ ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ, ʧʦʧʨʦʙʫʝʤ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʘʜʘʶʱʝʡ 

ʥʘ ʥʝʛʦ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʫʩʣʦʚʠʝ ʨʘʟʤʝʱʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʨʷʜʦʤ ʩ ʦʙʲʝʢʪʦʤ ʚʳʩʦʪʦʡ h 

(ʈʠʩʫʥʦʢ). ʅʘ ʈʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʘ ʩʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ L ʦʪ ʦʙʲʝʢʪʘ. ʂʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʛʝʣʠʦʫʩʪʘʥʦʚʢʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ L ʩ ʫʯʝʪʦʤ 

ʦʨʠʝʥʪʘʮʠʠ ʩʦʣʥʮʘ ʦʪ ʦʙʲʝʢʪʘ ʚʳʩʦʪʦʡ h. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʦ ʧʫʪʝʤ ʚʳʚʦʜʘ ʬʦʨʤʫʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ: 

,
ρ

È
ρ ÃÏÓɻ    

 
 

ʈʠʩʫʥʦʢ. ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ L ʦʪ ʦʙʲʝʢʪʘ. 
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ɽʩʣʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʦʣʥʮʘ ʙʦʣʴʰʝ, ʯʝʤ ʫʛʦʣ ʧʘʜʝʥʠʷ ʩʚʝʪʘ ʥʘ ʦʙʲʝʢʪ, ʧʦʣʫʯʘʝʤ: 
 

,
ρ

È
ρ ÃÏÓɿ ɼ    

 

ɿʜʝʩʴ ɓ ð ʫʛʦʣ ʤʝʞʜʫ ʫʛʣʦʤ ʪʝʥʠ, ʦʪʙʨʘʩʳʚʘʝʤʦʡ ʦʙʲʝʢʪʦʤ, ʠ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʦʣʥʮʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʬʦʨʤʫʣʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʥʦʩʪʥʦʛʦ ʫʛʣʘ ʩʦʣʥʝʯʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʤʝʱʝʥʘ ʙʣʠʞʝ ʢ ʦʙʲʝʢʪʫ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʦʡ 

ʫʩʪʘʥʦʚʢʠ [6ï7]. 

 

ɺʳʚʦʜ 

ʅʘʧʠʩʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʩʦʣʥʝʯʥʳʭ 

ʙʘʪʘʨʝʡ ʚʦʢʨʫʛ ʦʙʲʝʢʪʦʚ. ɿʘʧʠʩʘʥʥʘʷ ʬʦʨʤʫʣʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʜʘʣʝʢʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʤʝʱʝʥʘ ʩʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ. 

ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʣʥʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʝʩʣʠ ʫʛʦʣ ʪʝʥʠ ʦʙʲʝʢʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʙʦʣʴʰʝ ʫʛʣʘ ʩʢʣʦʥʝʥʠʝ ʩʦʣʥʮʘ. 
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TECHNIQUE FOR CALCULATING THE EFFICIENCY OF OPERATION  

FOR SOLAR COLLECTOR SYSTEMS 

 

ÉMatisakov T., Ph.D., Osh State University, Osh, Kyrgyzstan, tugolbai_83@mail.ru 

ÉIsakov T., Osh State University, Osh, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʩʠʩʪʝʤ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʦʧʨʝʜʝʣʝʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʦʣʥʝʯʥʦʡ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʛʨʝʚʘ ʦʪ ʚʨʝʤʝʥʠ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ. ʇʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʙʘʢʘ-ʘʢʢʫʤʫʣʷʪʦʨʘ ʦʪ ʪʦʣʱʠʥʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʝʥʘ  ʧʨʦʛʨʘʤʤʘ ʥʘ ʕɺʄ ʚ ʩʨʝʜʝ 

Delphi 7, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʘʨʘʤʝʪʨʳ ʩʦʣʥʝʯʥʦʡ 

ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

 

Abstract. According to the proposed method, the optimal connections of collector systems 

were investigated, and the hydrodynamic characteristics and efficiency of the solar water heating 

installation were determined. A graph of the heating versus time was plotted for various values of 

the number of collectors. The dependence of the change in the heat transfer coefficient of the tank-

accumulator on the thickness of the heat-insulating material is obtained. On the basis of 

a mathematical model, a computer program was compiled in the Delphi 7 environment, which 

allows to determine the main characteristics and parameters of a solar water heating installation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʣʝʢʪʦʨ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʩʦʣʥʝʯʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʛʠʜʨʦʜʠʥʘʤʠʢʘ. 

 

Keywords: collector, solar panels, solar installation, hydrodynamics. 

 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ (ʉɺʋ) ʠʛʨʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʩʠʩʪʝʤʝ. ʈʘʚʥʦʤʝʨʥʦʩʪʴ 

ʧʦʪʦʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʤʘʣʳʡ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ, ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ, 

ʫʧʠʪʳʚʘʶʱʘʷʩ̫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʯʝʤ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʪʦʢʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ [1ï2].  

ɺ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʧʣʦʚʳʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʭʝʤ ʨʘʙʦʪʳ ʝʤʢʦʩʪʥʳʭ ʩʦʣʥʝʯʥʦ-

ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ (ʉɺʂ) ʚ ʉɺʋ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʩʦʝʜʠʥʝʥʠʡ ʢʦʣʣʝʢʪʦʨʦʚ. ɺʦʟʤʦʞʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʩʦʝʜʠʥʝʥʠʡ 

ʩʣʝʜʫʶʱʠʝ: ʧʘʨʘʣʣʝʣʴʥʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ [3]. 

ʋ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʚʳʰʝ ʦʧʠʩʘʥʥʳʭ ʚʠʜʦʚ ʩʦʝʜʠʥʝʥʠʡ ʝʩʪʴ ʩʚʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. ʇʦʪʦʢ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʦʛʣʦʱʝʥʥʳʡ ʩʠʩʪʝʤʦʡ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, 
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ʚʳʟʳʚʘʝʪ ʥʘʛʨʝʚ ʚʦʜʳ, ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʯʝʨʝʟ ʢʦʣʣʝʢʪʦʨʳ. ʎʠʨʢʫʣʷʮʠʷ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʙʦʪʦʡ ʥʘʩʦʩʘ (ʩʠʩʪʝʤʳ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ) ʠʣʠ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʚʳʟʚʘʥʥʳʤ ʨʘʟʥʦʩʪʴʶ ʧʣʦʪʥʦʩʪʝʡ ʚʦʜʳ ʚ ʢʦʣʣʝʢʪʦʨʘʭ 

(ʩʠʩʪʝʤʳ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ). ɺ ʩʠʩʪʝʤʘʭ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʨʘʩʭʦʜ 

ʚʦʜʳ G ʯʝʨʝʟ ʢʦʣʣʝʢʪʦʨʳ  ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʧʝʨʝʤʝʥʥʦʡ 

ʚʝʣʠʯʠʥʦʡ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʚʠʜʦʚ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʡ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ 

ʩʦʣʥʝʯʥʦʡ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ [2].  

 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɺʋ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ, ʧʘʨʘʣʣʝʣʴʥʦʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʢʦʣʣʝʢʪʦʨʦʚ. 

 

ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʦʮʝʩʩʳ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʠʤʠ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʙʤʝʥʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʠʟʤʝʥʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʦʪ ʚʭʦʜʘ ʢ 

ʚʳʭʦʜʫ.  

ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʢʦʣʣʝʢʪʦʨʦʚ ʠʜʝʥʪʠʯʥʳʤ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʚʳʨʘʙʦʪʘʥʥʘʷ ʵʥʝʨʛʠʷ ʢʦʣʣʝʢʪʦʨʘʤʠ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʳʤʠ. 

ɼʣʷ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʣʝʟʥʦʡ ʵʥʝʨʛʠʠ ʦʜʠʥ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʦ 

ʩʦʝʜʠʥʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ (ʈʠʩʫʥʦʢ 1 ʘ) ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʬʦʨʤʫʣʳ: 
 

( )( )ijjipijij ttcGQ -= +1  (1) 

 

ʧʨʠ j=1 ʠ i=1, 2, 3,é n ʚʳʨʘʞʝʥʠʝ (1) ʧʨʠʤʝʪ ʚʠʜ: 
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(2) 

 

ɼʣʷ ʩʠʩʪʝʤʳ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʠʟʤʝʥʝʥʠʝ ʨʘʩʭʦʜ ʚʦʜʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ [3]: 
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(3) 

 

ʛʜʝ q, FK, G ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʜʘʶʱʝʛʦ ʥʘ ʢʦʣʣʝʢʪʦʨ ʠʟʣʫʯʝʥʠʷ, ʧʣʦʱʘʜʴ 

ʉʂ ʠ ʨʘʩʭʦʜ ʚʦʜʳ; ɖ ð ʂʇɼ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ;  ʩʨ ð ʢʦʵʬʬʠʮʠʝʥʪ t
b
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ʊʨJ

ʦʙʲʝʤʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ; t
r
 ð ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚ ʉɺʂ; kJ  ð ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʢʘʥʘʣʘʭ ʢʦʣʣʝʢʪʦʨʘ;  ʠ Lʊʨ ð ʩʢʦʨʦʩʪʴ ʚʦʜʳ ʚ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʠʭ ʜʣʠʥʘ; ɕ, ʠ ɚ ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʦʣʣʝʢʪʦʨʘ ʠ ʪʨʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ; dTp ð ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ; g ð ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ 

ʧʘʜʝʥʠʷ. 

ʈʘʩʭʦʜ ʚʦʜʳ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ɕ. ʇʨʠ ʪʝʯʝʥʠʠ ʞʠʜʢʦʩʪʠ ʧʦ 

ʪʝʧʣʦʧʨʠʥʠʤʘʶʱʝʡ ʪʨʫʙʝ ʢʦʣʣʝʢʪʦʨʘ ʤʝʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ 

ʚʣʠʷʥʠʷ ʝʝ ʜʚʠʞʝʥʠʷ.  

ʄʝʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ɸʥʘʣʦʛʠʯʥʳʝ ʷʚʣʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʪʝʢʘʪʴ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠ 

ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤʘʭ. ʊʦʛʜʘ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ: 

- ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

;
11
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(4) 

 

- ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ 
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(5) 

 

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʷ (1) ʠ (2) ʚʚʝʜʝʤ  ʦʙʦʟʥʘʯʝʥʠʷ: 
 

( )( )

( )
î
î
î

í

î
î
î

ì

ë

-=

-=

=

ä
=

+

+

n

i

iipii

ijjii

pijij

ttcGb

ttx

cGa

1

1

1

.

;

;

 

(6) 

 

ɼʣʷ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ n ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ʤʦʞʥʦ (ʈʠʩʫʥʦʢ 1 ʘ, ʙ, ʚ) ʥʘʧʠʩʘʪʴ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ:  
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(7) 

 

ʇʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʠ (1.7) ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʦ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ bi ʝʛʦ ʦʧʨʝʜʝʣʷʝʤ bi ʧʨʠ 

ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
( )ii tt -+1  ʚʳʭʦʜʝ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ n ʢʦʣʣʝʢʪʦʨʦʚ. 

ʊʨʝʙʫʝʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
( )ii tt -+1  ɻ ʪʦ ʧʨʝʜʝʣʴʥʘʷ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʝʝ 

ʧʨʝʚʳʩʠʪ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʝʡ ʢʦʣʣʝʢʪʦʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʯʠʩʣʘ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ.  
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ʈʝʰʘʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (7) ʧʦ ʤʝʪʦʜʫ ɻʘʫʩʩʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʠʩʪʝʤ: 
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(8) 

 

ʛʜʝ 0̧ijc (i=1, 2, 3 , n), ijc  ð ʥʝʢʦʪʦʨʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, id  ð ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ; 
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(9) 

ʛʜʝ n<ʪ. 

ʉʠʩʪʝʤʘ (8) ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʟʥʘʯʝʥʠʝ xn ʥʘʭʦʜʠʪʩʷ ʠʟ ʧʦʩʣʝʜʥʝʛʦ 

ʫʨʘʚʥʝʥʠʷ, xnī1 ð ʠʟ ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ, x1 ð ʠʟ ʧʝʨʚʦʛʦ. 

ʉʠʩʪʝʤʘ (9) ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. ʀʟ ʧʦʩʣʝʜʥʝʛʦ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʦʜʥʦ ʠʟ ʥʝʠʟʚʝʩʪʥʳʭ (ʥʘʧʨʠʤʝʨ, xʪ) ʯʝʨʝʟ ʦʩʪʘʣʴʥʳʝ n-ʪ  ʥʝʠʟʚʝʩʪʥʳʭ (xʪ+1, xʪ+2, 

2, xn), ʚʭʦʜʷʱʠʭ ʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ. ʀʟ ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ xʪī1 ʯʝʨʝʟ 

ʵʪʠ ʥʝʠʟʚʝʩʪʥʳʝ ʠ ʪ. ʜ. ɺ ʧʦʣʫʯʝʥʥʳʭ ʬʦʨʤʫʣʘʭ, ʚʳʨʘʞʘʶʱʠʭ x1, x2, 2 , xʪī1, xʪ ʯʝʨʝʟ xʪ+1, 

xʪ+2, 2 , xn, ʧʦʩʣʝʜʥʠʝ ʥʝʠʟʚʝʩʪʥʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ. 

ɸʥʘʣʠʟʠʨʫʷ, ʚʳʰʝ ʦʧʠʩʘʥʥʳʭ ʩʦʩʪʘʚʠʤ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʪʝʧʣʦʩʝʪʠ ʩʠʩʪʝʤʳ 

ʢʦʣʣʝʢʪʦʨʦʚ. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʪʝʧʣʦʩʝʪʠ ʩʠʩʪʝʤʳ ʢʦʣʣʝʢʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: 

ɿʘʜʘʜʠʤ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʘʢ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ. ʇʦʪʦʤ ʦʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɺ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʠʪʩʷ ʠʟʤʝʥʝʥʠʝ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʘʥʘʣʘ ʠ ʝʛʦ ʚʠʜʘ ʩʦʝʜʠʥʝʥʠʷ. ɿʘʪʝʤ ʠʜʝʪ ʨʘʩʯʝʪ ʪʝʤʧʝʨʘʪʫʨ ʚʳʭʦʜʷʱʠʭ ʠʟ ʢʦʣʣʝʢʪʦʨʦʚ, ʠ 

ʧʨʦʛʨʘʤʤʘ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʚʠʜʦʚ ʩʦʝʜʠʥʝʥʠʷ. 

ʅʘʡʜʝʥʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ, ʪʝʧʣʦ ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ Delphi 7. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ.  

ɿʘʚʠʩʠʤʦʩʪʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʜʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ  ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʮʠʨʢʫʣʷʮʠʠ 

ʚʦʜʳ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚ ʩʠʩʪʝʤʘʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʘʭ 1ï4. ɺ ʈʠʩʫʥʢʘʭ ʩ 

ʢʨʠʚʳʤʠ ðð ʠ   ʜʘʥʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘ  ʠ  ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʩʠʩʪʝʤʳ ʩʦʙʨʘʥʥʳʭ ʠʟ ʩʦʣʥʝʯʥʦ-ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ U ʠ ʩʧʠʨʘʣʦ ʦʙʨʘʟʥʳʭ ʘʙʩʦʨʙʝʨʦʚ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʦʚ, ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʣʣʝʢʪʦʨʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʩʳʱʘʝʪʩʷ. ʇʨʠ ʪʘʢʦʤ 

ʩʦʝʜʠʥʝʥʠʠ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʧʫʪʝʤ ʧʦʵʪʦʤʫ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʤʝʥʴʰʠʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ ʘ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʥʘʦʙʦʨʦʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨʘʩʯʝʪʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʴʶ ʚʳʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʩʦʩʪʦʷʱʠʭ ʠʟ n ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ m ʧʘʨʘʣʝʣʣʥʦ ʩʦʝʜʠʥʝʥʥʳʭ  ʢʦʣʣʝʢʪʦʨʦʚ 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʴʶ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʘʡʨʘʤʦʚ ʈ. ɹ., ʋʰʘʢʦʚʘ ɸ. ɼ. ʉʦʣʥʝʯʥʳʝ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. ɸʰʭʘʙʘʜ: 

ʓʣʳʤ, 1987. C. 44-48.  

2. ɸʚʝʟʦʚ ʈ. ʈ., ʆʨʣʦʚ ɸ. ʖ. ʉʦʣʥʝʯʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʊʘʰʢʝʥʪ: ʌʘʥ, 1988. ʉ. 36-68. 

3. ʉʘʪʳʙʘʣʜʠʝʚ ɸ. ɹ., ʄʘʪʠʩʘʢʦʚ ʊ. ʂ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʞʠʤʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʚʦʜʳ ʚ ʉɺʋ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ // ʀʟʚʝʩʪʠʷ ʆʰʊʋ. 2009. ˉ1. ʉ. 160-

162. 

 

References: 

1. Bairamov, R. B., & Ushakova, A. D. (1987). Solnechnye vodonagrevatel'nye ustanovki. 

Ashkhabad. (in Russian). 

2. Avezov, R. R., & Orlov, A. Yu. (1988). Solnechnye sistemy otopleniya i goryachego 

vodosnabzheniya. Tashkent. (in Russian). 

3. Satybaldiev, A. B., & Matisakov, T. K. (2009). Opredelenie rezhima estestvennoi 

tsirkulyatsii vody v SVU na osnove matematicheskogo modelirovaniya. Izvestiya OshTU, (1), 160-

162. (in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 05.02.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

15.02.2021 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʘʪʠʩʘʢʦʚ ʊ. ʂ., ʓʩʘʢʦʚ ʊ. ʐ. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ 

ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ3. ʉ. 194-199. 

https://doi.org/10.33619/2414-2948/64/19 

 

Cite as (APA): 

Matisakov, T., & Isakov, T. (2021). Technique for Calculating the Efficiency of Operation for 

Solar Collector Systems. Bulletin of Science and Practice, 7(3), 194-199. (in Russian). 

https://doi.org/10.33619/2414-2948/64/19 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 200 

 

ʋɼʂ 544.35.03 https://doi.org/10.33619/2414-2948/64/20 

 

ʇʆʃʋʏɽʅʀɽ ɺɸʈʀɿʆʅʅʆɻʆ ʊɺɽʈɼʆɻʆ ʈɸʉʊɺʆʈɸ Si1īxGex ʀɿ ɾʀɼʂʆʁ ʌɸɿʓ 

 

Éʈʘʟʟʘʢʦʚ ɸ. ʐ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʋʨʛʝʥʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʨʛʝʥʯ, ʋʟʙʝʢʠʩʪʘʥ, razzokov.a@bk.ru 

Éʃʘʪʠʧʦʚʘ ʄ. ɸ., ʋʨʛʝʥʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʋʨʛʝʥʯ, ʋʟʙʝʢʠʩʪʘʥ, latipova_1976@list.ru 

Éʂʘʜʠʨʦʚ ɸ. ʍ., ʋʨʛʝʥʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʋʨʛʝʥʯ, ʋʟʙʝʢʠʩʪʘʥ, alibek_qodirov89@mail.ru 

 

GETTING VARIABLE-GAP SOLID SOLUTION Si1īxGex FROM A LIQUID PHASE 
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ÉLatipova M., Urgench State University, Urgench, Uzbekistan, latipova_1976@list.ru 

ÉQodirov A., Urgench State University, Urgench, Uzbekistan, alibek_qodirov89@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ-ʨʘʩʧʣʘʚʦʚ 

(Sn + Ge + Si, Ga + Ge + Si) ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʇʦʣʫʯʝʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʧʣʝʥʢʠ ʚʘʨʠʟʦʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ Si1īxGex (0<x<1) ʥʘ ʧʦʜʣʦʞʢʘʭ Si <111> ʤʝʪʦʜʦʤ 

ʞʠʜʢʦʬʘʟʥʦʡ ʵʧʠʪʘʢʩʠʠ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʣʦʚʷʥʥʦʛʦ, ʛʘʣʣʠʝʚʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. 

ʅʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʦʩʪʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʩʦʚʝʨʰʝʥʥʳʭ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʠ ʩʪʨʫʢʪʫʨ. 

 

Abstract. Using experimental data, as well as using theoretical calculations, the results of 

studies of the composition of melt solutions (Sn + Ge + Si, Ga + Ge + Si) from temperature 

conditions are presented. Single-crystal films of a graded-gap solid solution Si1-xGex (0<x<1) on 

Si <111> substrates were obtained by liquid-phase epitaxy from a limited tin, gallium solution-melt. 

Optimal technological growth modes are found for obtaining crystalline perfect epitaxial layers and 

structures. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʣʦʢʘʮʠʷ, ʵʧʠʪʘʢʩʠʷ, ʢʣʘʩʪʝʨ, ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ, ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ. 

 

Keywords: dislocation, epitaxy, cluster, solid solution, crystallization. 

 

ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʪʦʥʢʠʭ ʩʣʦʝʚ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʦʤ ʞʠʜʢʦʬʘʟʥʦʡ ʵʧʠʪʘʢʩʠʠ, ʩ ʟʘʜʘʥʥʳʤʠ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘ ʪʘʢʫʶ ʜʝʰʝʚʫʶ ʧʦʜʣʦʞʢʫ ʢʘʢ 

ʢʨʝʤʥʠʡ, ̫ʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. 

ɸʚʪʦʨʳ [1ï3] ʩʪʘʨʘʣʠʩʴ ʧʦʣʫʯʠʪʴ ʩʪʨʫʢʪʫʨʥʦ ʩʦʚʝʨʰʝʥʥʳʝ   ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ 

1 x xSi Ge- ʠ ʛʝʪʝʨʦʧʝʨʝʭʦʜʳ 2 1 2 x( ) ( ) ( )x y ySi Si Ge GaAs- --
, ,

1 x xSi Si Ge GaAs-- -  ʥʘ ʠʭ ʦʩʥʦʚʝ. ɼʣʷ ʵʪʦʛʦ  ʦʥʠ ʠʩʩʣʝʜʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ 

ʨʦʩʪʘ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ1 x xSi Ge-  ʠ ʠʭ 

ʩʪʨʫʢʪʫʨ [4]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ1 x xSi Ge-  ʠʩʧʦʣʴʟʫʶʪʩʷ 

1 2 1( ) ( )x x x xSi Si Ge Ge GaAs- -- -
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ʢʨʝʤʥʠʝʚʳʝ ʧʦʜʣʦʞʢʠ, ʫ ʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨ ʨʝʰʝʪʢʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ (ʂʊʈ) ʙʣʠʟʢʠ ʢ ʦʙʨʘʟʫʶʱʠʤʩʷ ʵʧʠʪʘʢʩʠʘʣʴʥʳʤ ʩʣʦʷʤ. ʇʦʜʙʠʨʘʣʠʩʴ ʨʘʟʥʳʝ 

ʤʝʪʦʜʳ ʠ  ʧʝʨʝʤʝʥʥʳʡ ʚʘʨʠʟʦʥʥʳʡ ʩʦʩʪʘʚ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʜʠʩʣʦʢʘʮʠʡ ʠ 

ʤʠʢʨʦʪʨʝʱʠʥ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʳʭ ʨʘʩʪʚʦʨʝʥʠʡ ʧʦʜʣʦʞʝʢ (ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʥʝ ʜʦ 

ʧʝʨʝʩʳʱʝʥʥʦʛʦ  ʨʘʩʪʚʦʨʘ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʧʦʜʣʦʞʢʠ) ʠ ʪ. ʜ.  

ɺ ʵʪʦʡ ʨʘʙʦʪʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ,, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ, ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ. ʆʙʳʯʥʦ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ 1 x xSi Ge- ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜʣʦʞʢʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘʠʤʝʥʴʰʠʤʠ ʫʢʣʦʥʘʤʠ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ ʧʣʝʥʦʢ ʠʟ ʞʠʜʢʦʡ  ʬʘʟʳ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʃʶʙʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʧʦʵʪʦʤʫ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʵʥʝʨʛʠʷ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ  ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʚʣʠʷʝʪ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ  ʥʘ ʧʦʜʣʦʞʢʝ, ʘ 

ʪʘʢʞʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʣʦʢʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʢʘʢ: ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (ʊʥʢ), ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ (ɡ), ʟʘʟʦʨ ʤʝʞʜʫ 

ʧʦʜʣʦʞʢʘʤʠ (d), ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩʪʚʦʨʝ-ʨʘʩʧʣʘʚʝ, ʩ ʦʨʠʝʥʪʘʮʠʷʤʠ ʧʦʜʣʦʞʝʢ ʠ ʪ. ʜ.  

ɺʳʨʘʱʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʘʣʣʘ-ʨʘʩʪʚʦʨʠʪʝʣʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ Pb, Sn. In ʠGa. ʅʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʣʦʠ ʚʳʨʘʱʠʚʘʣʠʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

Sn.  

ʇʦʜʣʦʞʢʘʤʠ ʩʣʫʞʠʣʠ ʢʨʝʤʥʠʝʚʳʝ ʰʘʡʙʳ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ, ʩ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʨʠʝʥʪʘʮʠʝʡ (111) ʠ (100), ʤʘʨʢʠ ʂɼɹ, ʩ ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ  1õ10 ʆʤÖʩʤ.  

ʕʧʠʪʘʢʩʠʘʣʴʥʳʝ ʧʣʝʥʢʠ ʥʘ ʢʨʝʤʥʠʝʚʳʭ ʧʦʜʣʦʞʢʘʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ 

(111) ʨʦʩʣʠ ʭʦʨʦʰʦ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʧʦʜʣʦʞʢʘʭ ʩ ʦʨʠʝʥʪʘʮʠʝʡ (100) ʨʦʩʣʠ ʦʯʝʥʴ ʧʣʦʭʦ ʠʣʠ 

ʚʦʦʙʱʝ ʥʝ ʨʦʩʣʠ.  

ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʘʨʠʟʦʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ 1 x xSi Ge- (0<x<1), ʥʘʤʠ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʢʚʘʨʮʝʚʳʡ ʨʝʘʢʪʦʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʧʦʜʣʦʞʢʘʤʠ ʥʘ ʫʩʪʘʥʦʚʢʝ ʪʠʧʘ ʕʇʆʉ. ʈʦʩʪ ʵʧʠʪʘʢʩʠʘʣʴʥʦʛʦ ʩʣʦʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʦʣʦʚʷʥʥʦʛʦ ʠ ʛʘʣʣʠʝʚʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʦʜʣʦʞʢʘʤʠ ʚ ʘʪʤʦʩʬʝʨʝ, ʢʦʪʦʨʳʝ ʦʯʠʱʝʥʳ ʧʘʣʣʘʜʠʝʤ ʚʦʜʦʨʦʜʘ, ʯʪʦ ʜʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʭʦʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. ʉʥʘʯʘʣʘ ʚ ʨʝʘʢʪʦʨʝ 

ʩʦʟʜʘʚʘʣʩʷ ʚʘʢʫʫʤ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 10ī2 Pa, ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʯʝʨʝʟ ʨʝʘʢʪʦʨ 

ʧʨʦʧʫʩʢʘʣʩʷ ʦʯʠʱʝʥʥʳʡ ʚʦʜʦʨʦʜ, ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʥʘʯʠʥʘʣʩʷ ʧʨʦʮʝʩʩ ʥʘʛʨʝʚʘʥʠʷ. ʂʦʛʜʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʭʦʜʠʣʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʠʩʪʝʤʘ ʧʝʨʝʢʣʶʯʘʣʘʩʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʨʝʞʠʤ. ɺ ʪʝʯʝʥʠʝ 40ï60 min ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. ʇʦʪʦʤ 

ʧʦʜʣʦʞʢʠ ʥʘ ʛʨʘʬʠʪʦʚʦʤ ʜʝʨʞʘʪʝʣʝ ʧʨʠʚʦʜʠʣʠʩʴ ʚ ʢʦʥʪʘʢʪ ʩ ʨʘʩʪʚʦʨʦʤ-ʨʘʩʧʣʘʚʦʤ, ʠ ʧʦʩʣʝ 

ʟʘʧʦʣʥʝʥʠʷ ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ ʨʘʩʪʚʦʨʦʤ-ʨʘʩʧʣʘʚʦʤ ʧʦʜʥʠʤʘʣʠʩʴ ʥʘ 1cm ʚr ʰʝ  

ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʘ. ʈʦʩʪ  ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ 1 x xSi Ge-  ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʧʨʝʢʨʘʱʘʣʩʷ  

ʩʣʠʚʦʤ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʩ ʧʦʜʣʦʞʝʢ, ʧʨʠ ʧʦʤʦʱʠ ʮʝʥʪʨʠʬʫʛʠ [5]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʢʦʣʘ ʚʳʨʘʱʝʥʥʳʭ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ 

ʩʣʦʝʚ 1 x xSi Ge- , ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ Jeol JSMLV-1059-Japan. 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʪʨʦʚʳʝ ʢʘʨʪʠʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʧʦʯʪʠ ʦʜʥʦʨʦʜʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʪʘʢʩʠʘʣʴʥʦʛʦ ʩʣʦʷ, ʠ ʦ ʚʘʨʠʟʦʥʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦ ʪʦʣʱʠʥʝ 

(ʈʠʩʫʥʦʢ 1). ɺʢʣʶʯʝʥʠʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ ʠ ʚʪʦʨʦʡ ʬʘʟʳ ʚ ʩʣʦʷʭ ʧʣʝʥʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ. 
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ʈʠʩʫʥʦʢ 1. ʈʘʩʪʨʦʚʳʝ ʢʘʨʪʠʥʳ 

1 x xSi Si Ge-- ʩʪʨʫʢʪʫʨ, ʩʥʷʪʳʝ  ʧʨʠ ʧʦʤʦʱʠ Jeol JSMLV-1059-

Japan. 
 

ɺʦ ʚʨʝʤʷ ʚʨrʘʱʠʚʘʥʠʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʧʦʜʣʦʞʢʘ-ʨʘʩʪʚʦʨ-ʨʘʩʧʣʘʚ ʩʤʘʯʠʚʘʥʠʝ ʧʦʜʣʦʞʢʠ 

ʩʦ ʩʪʦʨʦʥʳ ʨʘʩʪʚʦʨʘ ʠ ʜʠʬʬʫʟʠʦʥʥʳʝ ʜʚʠʞʝʥʠ ̫ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ, ʵʪʦ ʧʨʠʚʝʜʝʥʦ ʥʘʤʠ ʚ ʨʘʙʦʪʝ [6]. ʕʪʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ ʩʦʚʝʨʰʝʥʥʳʭ 
1 x xSi Ge-

ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʠ 

ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ ʥʘ ʠʭ ʦʩʥʦʚʝ.  

ʇʨʦʚʝʜʷ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ: ʠʟʤʝʥʷʷ ʟʘʟʦʨ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ ñdò (ʪʦ ʝʩʪʴ 

ʠʟʤʝʥʷʷ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ), ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʨʝʞʠʤʝ ʨʦʩʪʘ, 

ʚʳʨʘʱʝʥʥʳʝ ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ ʥʘ ʥʠʞʥʠʭ ʠ ʥʘ ʚʝʨʭʥʠʭ  ʧʦʜʣʦʞʢʘʭ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʦʚʝʨʰʝʥʥʦʩʪʷʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʛʨʘʥʠʮʝ ʧʦʜʣʦʞʢʠ-ʧʣʝʥʢʠ 

ʜʦ d<1,2 mm (ʈʠʩʫʥʦʢ 2 ʘ, ʙ).  

ɺ ʫʩʣʦʚʠʷʭ dÓ1,2 mm ʚʩʝʛʜʘ ʫ ʚʝʨʭʥʠʭ ʧʦʜʣʦʞʝʢ ʦʙʨʘʟʫʶʪʩʷ ʪʦʣʩʪʳʝ ʠ ʙʦʣʝʝ 

ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʣʦʠ, ʯʝʤ ʫ ʥʠʞʥʠʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʜʠʬʬʫʟʠʦʥʥʳʤ ʠ ʩ 

ʢʦʥʚʝʢʮʠʦʥʥʳʤ ʧʦʪʦʢʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʨʘʩʪʚʦʨʝ (ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʠʪʝʣʷ) [7]. 

 

 
ʈʠʩʫʥʦʢ 2ʘ. ɿʘʚʠʩʠʤʦʩʪʴ ʪʦʣʱʠʥʳ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ (h) ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʟʦʨʘ ʤʝʞʜʫ 

ʧʦʜʣʦʞʢʘʤʠ (d): 1ð ʥʘ ʚʝʨʭʥʝʡ, 2 ð ʥʘ ʥʠʞʥʝʡ ʧʦʜʣʦʞʢʘʭ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

Tʥʢ = 900 Áʉ ʠʟ ʦʣʦʚʷʥʥʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. 
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ʈʠʩʫʥʦʢ 2ʙ. ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʟʥʠʮʳ ʪʦʣʱʠʥʳ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʧʦʜʣʦʞʢʠ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ 

(æh), ʦʪ ʟʘʟʦʨʘ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ (d) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ Tʥʢ = 900 Áʉ ʠʟ 

ʦʣʦʚʷʥʥʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. 

 

ʀʩʧʦʣʴʟʦʚʘʚ ʬʦʨʤʫʣʫ ʕʡʥʰʪʝʡʥʘ-ʉʤʦʣʫʭʦʚʩʢʦʛʦ, ʥʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʦ, ʯʪʦ 

ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ ʚ ʨʘʩʪʚʦʨʝ-ʨʘʩʧʣʘʚʝ, ʥʝʢʦʪʦʨʳʝ ʘʪʦʤʳ ʫʩʧʝʚʘʶʪ ʦʙʲʝʜʠʥʠʪʴʩʷ ʟʘ ʩʯʝʪ 

ʧʨʦʮʝʩʩʘ ʢʦʘʛʫʣʷʮʠʠ (ʯʝʤ ʙʦʣʴʰʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʙʦʣʴʰʝ ʯʠʩʣʦ ʢʦʘʛʫʣʷʮʠʡ) ʦʜʠʥʘʢʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʚʦʨʘ ʠ ʦʙʨʘʟʫʶʪ ʢʣʘʩʪʝʨʳ ʨʘʟʤʝʨʦʤ 1ï10 nm. ʕʪʠ ʢʣʘʩʪʝʨʳ ʩʦʩʪʘʚʣʷʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʦʣʠ ʚʩʝʭ ʨʘʩʪʚʦʨʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʦʥ rʫʯʘʩʪʚʫʷ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ, ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ, ʯʝʤ ʚ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʥʝ ʨʘʟʨʫʰʘʶʪ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴ ʚʘʨʠʟʦʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ [8]. ʆʥʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʜʠʩʣʦʢʘʮʠʡ, ʢʘʢ ʥʘ ʛʨʘʥʠʮʫ ʧʦʜʣʦʞʢʠ-ʧʣʝʥʢʠ, ʪʘʢ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ ʧʣʝʥʢʠ, ʠ 

ʫʭʫʜʰʘʶʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʦʚʝʨʰʝʥʥʦʩʪʴ ʧʣʝʥʦʢ ʠ ʩʪʨʫʢʪʫʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð ʠʭ  

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʚʘʞʥʝʡʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʫʢʘʟʘʥʥʦʝ, ʤʦʞʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʪʦʤʳ Si ʠ Ge ʚʥʫʪʨʠ ʨʘʩʪʚʦʨʘ 

ʦʙʨʘʟʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʝ ʯʠʩʣʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʣʠ ʢʣʘʩʪʝʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ 

ʚ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʠ, ʠ ʜʦʤʠʥʠʨʫʶʪ ʚ ʧʨʦʮʝʩʩʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ. 

ʆʩʦʙʝʥʥʦ, ʥʘ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʷʭ ʧʣʝʥʢʠ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʚʝʨʭʥʝʡ ʧʦʜʣʦʞʢʝ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʠʣʳ ɸʨʭʠʤʝʜʘ ʠ ʪʷʞʝʩʪʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʫʢʨʫʧʥʝʥʠʝʤ ʢʣʘʩʪʝʨʘ ʠ 

ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʍʦʪʷ ʪʘʤ ʜʦʤʠʥʠʨʫʝʪ ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʘʪʦʤʦʚ ʠ 

ʤʦʣʝʢʫʣ.  

ʉʢʦʧʣʝʥʠʝ ʢʣʘʩʪʝʨʦʚ, ʥʘ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ, ʚʙʣʠʟʠ ʧʦʜʣʦʞʝʢ ʠ 

ʙʝʩʧʦʨʷʜʦʯʥʳʝ ʜʠʬʬʫʟʠʦʥʥʳʝ ʜʚʠʞʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʫʯʘʩʪʠʶ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʶ ʜʠʩʣʦʢʘʮʠʡ. 

ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʤʦʨʬʦʣʦʛʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʧʣʝʥʦʢ, ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʄʀʄ-8ʄ. ʇʦʜʦʙʨʘʥ ʩʦʩʪʘʚ ʪʨʘʚʠʪʝʣʷ (ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʤʝʩʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʧʣʘʚʠʢʦʚʦʡ (HF), ʘʟʦʪʥʦʡ (HNO3) ʠ ʫʢʩʫʩʥʦʡ (CH3COOH) ʢʠʩʣʦʪ 

ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 1ʯHF+3ʯHNO3+4ʯCH3COOH). ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʷʤʦʢ 

ʪʨʘʚʣʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ (111) ʦʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʠ ʪʨʘʚʣʝʥʠʶ ʚ ʨʘʩʪʚʦʨʝ, ʟʘʪʝʤ ʪʨʘʚʠʪʝʣʴ 

ʨʘʟʙʘʚʣʷʣʠ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʨʦʤʳʚʘʣʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ 
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(ND), ʥʘ ʢʘʞʜʦʤ ʧʦʩʣʦʡʥʦʤ ʦʙʨʘʟʮʝ  ʙʳʣʦ ʩʜʝʣʘʥʦ 6ï7 ʧʦʜʩʯʝʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʜʠʩʣʦʢʘʮʠʡ (ND) 

ʚʳʨʘʱʝʥʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ 1 x xSi Ge- ʟʘʚʠʩʠʪ ʦʪ ʚʩʝʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʨʦʩʪʘ, ʩʢʦʨʦʩʪʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, 

ʦʨʠʝʥʪʘʮʠʠ ʠ ʯʠʩʪʦʪʳ ʧʦʜʣʦʞʝʢ, ʪʠʧʘ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ, ʥʘʯʠʥʘʷ ʩ 

ʛʨʘʥʠʮʳ ʧʦʜʣʦʞʢʘ-ʧʣʝʥʢʘ1 x xSi Si Ge-- ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʨʤʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʨʘʱʠʚʘʝʤ ʚʘʨʠʟʦʥʥʳʝ 

ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ, ʫ ʢʦʪʦʨʳʭ ʰʠʨʠʥʘ ʟʘʧʨʝʱʝʥʥʳʡ ʟʦʥʳ (æE) ʠʟʤʝʥʷʝʪʩʷ ʧʣʘʚʥʦ, 

ʥʘʯʠʥʘʷ ʦʪ ʢʨʝʤʥʠʷ (æESi=1.12eV) ʟʘʢʘʥʯʠʚʘʷ ʥʘ ʛʝʨʤʘʥʠʠ æEGe=0.67eV). 

ʅʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ, ʟʝʨʢʘʣʴʥʦʛʣʘʜʢʠʝ ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ 

ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ  ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʦʩʪʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʦʚʝʨʰʝʥʥʳʭ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʣʦʚʷʥʥʦʛʦ ʠ 

ʛʘʣʣʠʝʚʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʥʘ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʜʣʦʞʢʘʭ Si ʩ ʦʨʠʝʥʪʘʮʠʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʧʝʢʘʥʠʷ ʩʤʝʩʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ (ʰʣʘʢ ʦʪʚʘʣʴʥʳʡ, 

ʬʣʦʪʘʮʠʦʥʥʳʡ ʭʚʦʩʪʦʚʦʡ ʦʪʭʦʜ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʛʣʠʥʳ. ʀʩʩʣʝʜʦʚʘʥ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʧʨʠʨʦʜʥʦʡ ʛʣʠʥʳ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʠ ʜʨʫʛʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʋʪʠʣʠʟʠʨʦʚʘʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʂʘʜʘʤʞʘʡʩʢʦʛʦ ʩʫʨʴʤʷʥʦʛʦ 

ʢʦʤʙʠʥʘʪʘ ʧʦʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʨʝʛʠʦʥʝ, ʘ ʩ ʜʨʫʛʦʡ ʩʥʠʟʠʪʴ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

Abstract. The article investigates the temperature regime and the amount of heat required for 

sintering a mixture obtained from industrial waste (dump slag, flotation tailings) with the addition 

of natural clay. The chemical composition of industrial waste (slag, dump, flotation tailings) and 

natural clay, which are suitable for use as raw material for the production of Portland cement and 

other building materials, have been investigated. Utilization of man-made waste (Kadamzhai 

antimony plant) will help improve the environmental situation in the region, and on the other, 

reduce material costs of production to obtain new products. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʤʝʥʪ, ʪʝʭʥʦʛʝʥʥʳʝ ʦʪʭʦʜʳ, ʦʪʚʘʣ, ʩʳʨʴʝ, ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʫʪʠʣʠʟʘʮʠʷ. 

 

Keywords: cement, technogenic waste dump, raw material, construction material recycling. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʭʨʘʥʝʥʠʝʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʫʪʠʣʠʟʘʮʠʝʡ, ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ 

ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʠ 

ʩʚʦʡʩʪʚʘʤ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʙʣʠʟʢʠ ʢ ʧʨʠʨʦʜʥʦʤʫ ʩʳʨʴʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʧʦʟʚʦʣʷʝʪ 

ʧʦʢʨʳʪʴ ʜʦ 40% ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʘʭ, ʘ ʩ ʜʨʫʛʦʡ ʦʥʠ ʦʢʘʟʳʚʘʶʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʩʬʝʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ-ʧʦʯʚʫ, ʘʪʤʦʩʬʝʨʫ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʚ ʮʝʣʦʤ 
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ʥʘ ʚʩʶ ʧʨʠʨʦʜʫ ʠ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ [1]. ɸ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʧʦʟʚʦʣʷʝʪ ʥʘ 10ï30% ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʭ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʴʰʠʪʴ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 90ï98% ʦʪ ʚʩʝʭ 

ʜʦʙʳʚʘʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪ. ʝ. ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʭʦʜʦʚ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʛʝʥʥʳʭ çʤʝʩʪʦʨʦʞʜʝʥʠʡè 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʠʚʰʠʝʩʷ ʦʪʭʦʜʳ ʂʘʜʘʤʞʘʡʩʢʦʛʦ ʩʫʨʴʤʷʥʦʛʦ ʢʦʤʙʠʥʘʪʘ (ʂʉʂ), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʪʝʭʥʦʛʝʥʥʳʤ ʩʳʨʴʝʚʳʤ ʨʝʩʫʨʩʦʤ, ʠʤʝʶʱʠʭ ʮʝʥʥʦʩʪʴ ʜʣʷ ʨʘʟʥʳʭ 

ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʠ ʜʣʷ ʢʦʤʙʠʥʘʪʘ, ʠ ʜʣʷ ʞʠʪʝʣʝʡ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʂʉʂ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʣʦʛʠʠ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʂʈ, ʚ ʨʝʩʧʫʙʣʠʢʝ ʠʤʝʝʪʩʷ 

ʧʦʨʷʜʢʘ 35 ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ 25 ʛʦʨʥʳʭ ʦʪʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʶʪ 

ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʕʪʠ ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʂʈ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʪʭʦʜʳ: ʛʦʨʥʦ-

ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ, ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʢʘʢ ʮʝʥʥʦʝ ʩʳʨʴʝ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʝʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ 

ʧʨ. [2]. ʇʦʵʪʦʤʫ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʂʈ ʫʞʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʩʝ ʙʦʣʝʝ ʙʝʜʥʳʭ ʪʝʭʥʦʛʝʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʘʢ ʠʩʪʦʯʥʠʢʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [3]. 

ʎʝʤʝʥʪʦʚʷʞʫʱʝʝ ʚʝʱʝʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʢʣʠʥʢʝʨʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʛʠʧʩ ʠʣʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ ʠ ʜʦʙʘʚʦʢ. ʎʝʤʝʥʪʳ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʥʘʟʥʘʯʝʥʠʶ (ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʝ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ, ʥʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ), ʧʦ ʚʠʜʫ ʢʣʠʥʢʝʨʘ ʠ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ, ʧʦ ʧʨʦʯʥʦʩʪʠ, ʧʨʠ ʩʞʘʪʠʠ, 

ʩʢʦʨʦʩʪʠ ʪʚʝʨʜʝʥʠʷ, ʩʨʦʢʘʤ ʩʭʚʘʪʳʚʘʥʠʷ, ʥʦʨʤʠʨʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʠʟʜʝʣʠʡ, ʜʣʷ 

ʦʪʜʝʣʢʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʤʦʨʩʢʠʭ ʦʢʝʘʥʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʘʵʨʦʜʨʦʤʥʳʭ ʧʦʢʨʳʪʠʡ, ʧʨʠ ʙʫʨʝʥʠʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ, ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʠʟʜʝʣʠʡ, ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ 

ʠ ʜʨʫʛʠʭ ʪʝʧʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʉʨʝʜʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʮʝʤʝʥʪʫ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ. ɽʛʦ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʥʦʣʠʪʥʦʛʦ ʠ ʩʙʦʨʥʦʛʦ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ 

ʠʟʜʝʣʠʡ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʩʢʦʧʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʜʝʪʘʣʝʡ) ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʜʨʫʛʠʝ. ɹʦʣʴʰʠʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʮʝʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʥʝʬʪʷʥʘʷ ʠ ʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 
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ʮʝʤʝʥʪ ʠ ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʫʩʧʝʰʥʦ 

ʟʘʤʝʥʷʶʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʝʬʠʮʠʪʥʫʶ ʜʨʝʚʝʩʠʥʫ, ʛʣʠʥʫ, ʠʟʚʝʩʪʴ, ʠ ʜʨʫʛʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ [5ï6]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝʥʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ (ʰʣʘʢ ʦʪʚʘʣʴʥʦʡ) ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʂʈ ʠ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʚʦʩʪʦʚ ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʩʫʨʴʤʷʥʳʭ ʨʫʜ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʜʘʤʞʘʡʩʢʦʛʦ ʩʫʨʴʤʷʥʦʛʦ ʢʦʤʙʠʥʘʪʘ (ʂʉʂ) 

ʠʤʝʶʪʩʷ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ [7], ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʮʝʤʝʥʪʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ  ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ïʆʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ (ʢʦʤʧʦʥʝʥʪʥʦʛʦ) ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ; 

ïɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ ʂʉʂ; 

ïʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʡ  ʪʝʭʥʦʣʦʛʠʠ; 

ïʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʞʠʤʳ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʮʝʤʝʥʪʘ; 

ïʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʠ ʫʣʫʯʰʝʥʠʝ ɻʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʝʛʠʦʥʘ. 

 

ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʵʪʘʧʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ: 

ïʜʨʦʙʣʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʩʧʝʨʩʥʦʛʦ (ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ) ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʛʦ 

ʩʳʨʴʷ; 

ïʩʫʰʢʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ (ʪʝʭʥʦʛʝʥʥʳʝ ʦʪʭʦʜʳ, ʛʣʠʥʘ, ʛʠʧʩ); 

ïʚʳʙʦʨ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʛʦ ʪʦʧʣʠʚʘ (ʫʛʣʷ); 

ïʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʦʙʞʠʛʘ ʩʳʨʴʝʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʠʥʢʝʨʘ ʠʩʧʦʣʴʟʫʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʚʝʩʪʥʷʢ ʠʣʠ ʛʣʠʥʠʩʪʳʡ ʩʣʘʥʝʮ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʦʣʝʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1450 Áʉ. 

ʇʨʦʪʝʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ: 

1. ʈʝʘʢʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ ʧʨʠʤʝʨʥʦ 1300 Áʉ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ:  

ʘ) ʨʘʟʣʦʞʝʥʠʝ ʢʘʣʴʮʠʪʘ (ʜʝʢʘʣʴʮʠʥʘʮʠʷ);  

ʙ) ʨʘʟʣʦʞʝʥʠʝ ʛʣʠʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ  

ʚ) ʨʝʘʢʮʠʷ ʢʘʣʴʮʠʪʘ ʠʣʠ ʦʙʨʘʟʫʶʱʝʡʩʷ ʠʟ ʥʝʛʦ ʠʟʚʝʩʪʠ ʩ ʢʚʘʨʮʝʤ ʠ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʧʘʜʘ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʶʪʩʷ: ʙʝʣʠʪ, ʘʣʶʤʠʥʘʪ ʠ ʬʝʨʨʠʪ.  

ɾʠʜʢʦʩʪʴ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʘʢʮʠʡ. ɺ ʢʦʥʮʝ ʵʪʦʡ ʩʪʘʜʠʠ ʛʣʘʚʥʳʤʠ 

ʬʘʟʘʤʠ ʩʤʝʩʠ ʷʚʣʷʶʪʩʷ ʙʝʣʠʪ, ʠʟʚʝʩʪʴ, ʘʣʶʤʠʥʘʪ ʠ ʬʝʨʨʠʪ. 

ɼʚʝ ʧʦʩʣʝʜʥʠʝ ʬʘʟʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʟ ʚ ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ.  

2. ʈʝʘʢʮʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 1300ï1450 Áʉ (ʢʣʠʥʢʝʨʦʦʙʨʘʟʦʚʘʥʠʝ). ʆʙʨʘʟʫʝʪʩʷ ʨʘʩʧʣʘʚ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʘʣʶʤʠʥʘʪʘ ʠ ʬʝʨʨʠʪʘ ʧʨʠ 1450 Áʉ ʦʢʦʣʦ 20ï30 ʤʠʥ ʩʤʝʩʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʞʠʜʢʫʶ ʬʘʟʫ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʙʝʣʠʪʘ ʠ ʧʦʯʪʠ ʚʩʷ ʠʟʚʝʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʩʧʣʘʚʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʣʠʪʘ. ʄʘʪʝʨʠʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʛʨʘʥʫʣ, ʦʙʨʘʟʫʷ 

ʢʣʠʥʢʝʨ. 

3. ʈʝʘʢʮʠʷ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʞʠʜʢʦʩʪʠ ʟʘʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʝʪʩʷ, ʜʘʚʘʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 
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ʘʣʶʤʠʥʘʪ ʠ ʬʝʨʨʠʪ. ʇʨʦʠʩʭʦʜʷʪ ʧʦʣʠʤʦʨʬʥʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʘʣʠʪʘ ʠ ʙʝʣʠʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ, ʧʨʠʛʦʜʥʳʝ ʛʣʠʥʠʩʪʳʝ  ʩʣʘʥʮʳ, ʛʣʠʥʳ ʠ ʠʟʚʝʩʪʥʷʢ, 

ʠʤʝʶʪ ʧʨʠʤʝʨʥʳʡ ʩʦʩʪʘʚ: 

50ï60% SiO2; 15ï25% ɸl2O3; 5ï10% Fe2O3; 67% CaO [8]. 
 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʢʘʢ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʭʥʦʛʝʥʥʳʝ 

ʦʪʭʦʜʳ ʂʘʜʘʤʞʘʡʩʢʦʛʦ ʩʫʨʴʤʷʥʦʛʦ ʢʦʤʙʠʥʘʪ: ʰʣʘʢ ʦʪʚʘʣʴʥʦʡ ʠ ʬʣʦʪʘʮʠʦʥʥʳʡ ʭʚʦʩʪʦʚʦʡ 

ʦʪʭʦʜ ʠ ʧʨʠʨʦʜʥʘʷ ʛʣʠʥʘ. ʀʩʩʣʝʜʦʚʘʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ [9] 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʆʊʆɹʈɸʅʅʓʍ ʇʈʆɹ ʆʊʍʆɼʆɺ ʉʋʈʔʄʗʅʆɻʆ ʂʆʄɹʀʅɸʊɸ 
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) 60,63 4,66 3,63 4,30 2,45 0,4 20,4 ð 0,24 1,63 0,24 ð ð 1,69 100 
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 60,78 4,06 4,69 5,48 1,20 0,44 20,1 ð 0,4 1,10 0,36 ð ð 1,39 100 
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 30 4,14 5,2 56,1 1,4 ð ð ð 0,5 1,41 1,04 ð ð 1,42 100 
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ʛ
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 27,9 10,7 8,2 6,5 2,4 1,0 ð 2,0 ð 4,0 6,0 22 1,8 7,5 100 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʤʝʥʪʘ ʙʳʣʦ ʚʟʷʪʦ 1 ʢʛ ʥʝ ʤʘʛʥʠʯʝʥʥʦʛʦ ʰʣʘʢʘ, 1 ʢʛ ʰʣʘʢʘ ʚ ʚʠʜʝ 

ʧʝʩʢʘ, 4 ʢʛ ʬʣʦʪʘʮʠʦʥʥʳʡ ʭʚʦʩʪʦʚʦʡ ʦʪʭʦʜ ʠ 1 ʢʛ ʧʨʠʨʦʜʥʦʡ ʛʣʠʥʳ. 

ɺʩʝ ʠʩʭʦʜʥʳʝ ʩʳʨʴʷ ʩʫʰʠʣʠ ʚ ʩʫʰʠʣʴʥʦʤ  ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 110 ÁC ʠ ʠʟʤʝʣʴʯʘʣʠ 

ʚ ʱʝʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʜʦ ʬʨʘʢʮʠʠ 0ï15 ʤʤ ʠ ʥʘʛʨʝʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1450 ÁC (ʪʝʤʧʝʨʘʪʫʨʘ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʜʦʩʪʠʛʘʝʪ ʜʦ 1500 ÁC) ʚ ʪʝʯʝʥʠʠ 2 ʯ ʠ 50 ʤʠʥ ʦʭʣʘʞʜʘʷ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ɺʈɽʄʗ ʀ ʊɽʄʇɽʈɸʊʋʈɸ ʉɾʀɻɸʅʀʗ ʉʄɽʉʀ 

 

ʇʦʣʫʯʝʥʥʳʡ ʮʝʤʝʥʪʥʳʡ ʢʣʠʥʢʝʨ ʦʭʣʘʜʠʣʠ, ʠʟʤʝʣʴʯʠʣʠ ʚ h ʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ ʜʦ ʦʩʪʘʪʢʘ 

8ï10% ʠ ʧʨʦʧʫʩʪʠʣʠ ʯʝʨʝʟ ʩʠʪʦ ˉ0,04 ʠ ʜʣʷ ʚʷʟʢʦʩʪʠ ʜʦʙʘʚʠʣʠ 4% ʩʪʨʦʠʪʝʣʴʥʳʡ ʛʠʧʩ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʮʝʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʂʉʂ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ. 

ɺʨʝʤʷ ʩʞʠʛʘʥʠʷ ʩʤʝʩʠ, ʯ. 10,0 10,25 10,50 11,15 11,40 12,05 12,30 12,5 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʯʠ, . 20 200 400 600 800 1000 1200 1450 
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 ʐʣʘʢ (ʥʝ 

ʤʘʛʥʠʯʝʥʥʳʡ ). 

 ʐʣʘʢ ʚ ʚʠʜʝ ʧʝʩʢʘ  

     

ʍʚʦʩʪʦʚʦʡ ʦʪʭʦʜ  ʉʤʝʩʠʪʝʣʴ ʰʠʭʪʳ. ʇʨʠʨʦʜʥʘʷ ʛʣʠʥʘ ʌʣʦʪʘʮʠʦʥʥʳʡ 

ʦʪʚʘʣ 

     

  ʉʫʰʢʘ  ʰʠʭʪʳ   

     

  ʄʫʬʝʣʴʥʘʷ ʧʝʯʴ 

ʜʣʷ ʦʙʞʠʛʘ  

ʰʠʭʪʳ 

  

     

  ʆʭʣʘʞʜʝʥʠʝ 

ʢʣʠʥʢʝʨʘ 

ʉʪʨʦʠʪʝʣʴʥʳʡ 

ʛʠʧʩ 

 

     

  ɻʦʪʦʚʘʷ 

ʧʨʦʜʫʢʮʠʷ 

  

 

ʈʠʩʫʥʦʢ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʂʉʂ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʀʩʩʣʝʜʦʚʘʥʳ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ [9] 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ (ʰʣʘʢ ʦʪʚʘʣʴʥʦʡ, ʬʣʦʪʘʮʠʦʥʥʳʡ ʭʚʦʩʪʦʚʦʡ ʦʪʭʦʜ) ʠ ʧʨʠʨʦʜʥʘʷ ʛʣʠʥʘ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. ʇʨʦʚʝʜʝʥʘ ʠʭ ʨʘʜʠʘʮʠʦʥʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ [9]. 

2. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʂʉʂ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʝʢʘʥʠʷ 1450  ʜʣʷ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʂʉʂ ʠ ʨʝʮʝʧʪʫʨʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʂʉʂ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ), ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʫʝʤʳʤ 

ʢʨʠʪʝʨʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʨʝʛʠʦʥʘ ʠ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʧʨʠ ʦʯʠʩʪʢʝ ʠ ʭʨʘʥʝʥʠʠ ʩʠʣʴʥʦ ʟʘʩʦʨʝʥʥʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʨʫʯʥʦʛʦ ʠ ʤʘʰʠʥʥʦʛʦ 

ʩʙʦʨʦʚ. ʎʝʣʴ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʥʦʚʳʭ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʘʚʪʦʨʘʤʠ ʤʘʰʠʥʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʧʨʠ ʚʘʣʠʯʥʦʤ ʜʞʠʥʠʨʦʚʘʥʠʠ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʯʠʥʳ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʚ ʙʫʥʪʘʭ ʠ ʢʨʳʪʳʭ ʭʨʘʥʠʣʠʱʘʭ, ʘ ʪʘʢʞʝ 

ʠʟʫʯʝʥ ʧʨʦʮʝʩʩ ʧʝʨʝʣʦʧʘʯʠʚʘʥʠʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʧʦʤʦʱʴʶ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʦ ʚʩʘʩʳʚʘʶʱʝʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

 

Abstract.  The article under discussion investigates the questions of rational and economic 

expediency in cleaning and storage of highly clogged and wet raw cotton of manual and machine 

picking. The purpose of the article is to consider proposals for design changes in new machines 

proposed by the authors, aimed at increasing their productivity and improving the quality of cotton 

fiber during cotton ginning. The authors of the article determined the reasons of raw cotton self-

heating in bunches and covered storages, besides the process of raw cotton overheating with the 

help of centrifugal fan during transportation by suction pipeline has been studied as well. 
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ʍʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ð ɻ ʪʦ ʤʦʱʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʱʝʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ: ʩʫʰʢʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠ 

ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ, ʜʞʠʥʠʨʦʚʘʥʠʝ, ʣʠʥʪʝʨʦʚʘʥʠʝ ʠ ʜʨ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʤʝʯʝʥʘ ʰʠʨʦʢʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʫʢʨʫʧʥʝʥʠʷ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʣʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʪʨʫʜʦʝʤʢʠʭ ʨʘʙʦʪ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʜʘʝʪʩʷ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʠ 

ʣʠʥʪʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ 

ʧʝʨʝʨʘʙʦʪʢʫ ʩʠʣʴʥʦ ʟʘʩʦʨʝʥʥʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʨʫʯʥʦʛʦ ʠ ʤʘʰʠʥʥʦʛʦ ʩʙʦʨʦʚ. 

ʈʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʯʠʩʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠ ʚʦʣʦʢʥʘ ʥʘ 

ʙʦʣʝʝ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʣʴʥʦ ʟʘʩʦʨʝʥʥʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʭʣʦʧʢʘ 

ʨʫʯʥʦʛʦ ʠ ʤʘʰʠʥʥʦʛʦ ʩʙʦʨʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʟʘʜʘʯʘ ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʷʜʘ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʦʯʠʩʪʢʠ ʭʣʦʧʢʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʪ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʚʘʣʠʯʥʦʛʦ ʜʞʠʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ.  

ʇʝʨʚʳʝ ʩʦʨʪʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʭʣʦʧʢʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ 

ʚʘʣʠʯʥʳʭ ʜʞʠʥʘʭ. 

ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʚʘʣʠʯʥʦʛʦ ʜʞʠʥʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʜʥʘʢʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜ ʧʠʣʴʥʳʤ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʢʘ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚʘʣʠʯʥʦʛʦ 

ʜʞʠʥʠʨʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʜʞʠʥʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʫʯʝʥʳʤʠ ɹ. ʀ. ʈʦʛʘʥʦʚʳʤ, ʉ. ɼ. 

ɹʘʣʪʘʙʘʝʚʳʤ, ʀ. ʃ. ʉʘʚʯʝʥʢʦ, ʀ. ɺ. ɿʘʭʘʨʦʚʳʤ, ʀ. ʂ. ʍʘʬʠʟʦʚʳʤ, ʕ. ɹ. ʄʘʣʢʦʚʳʤ, ɸ. ʀ. 

ʇʘʚʣʷʢ, ʉ. ɿʫʣʴʬʘʥʦʚʳʤ ʠ ʜʨʫʛʠʤʠ [1ï12]. ɺ ʠʟʫʯʝʥʠʠ ʧʠʣʴʥʦʛʦ ʜʞʠʥʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʫʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʞʝ ʚʘʣʠʯʥʳʭ ʜʞʠʥʦʚ ʩʜʝʣʘʥʳ ʪʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ; ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʧʨʠʥʮʠʧʘʭ ʠʭ ʨʘʙʦʪʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʚʘʣʠʯʥʳʭ ʜʞʠʥʦʚ ʥʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɽʩʪʴ ʣʠʰʴ ʦʧʠʩʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʤʘʰʠʥ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʚʦʣʦʢʦʥ ʦʪ ʩʝʤʷʥ ʥʘ ʚʘʣʠʯʥʳʭ ʜʞʠʥʘʭ. 

ɺʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʦʯʠʩʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʭ 

ʩʦʨʪʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʇʦʵʪʦʤʫ ʤʳ ʧʦʩʪʘʚʠʣʠ ʟʘʜʘʯʫ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʦʯʠʩʪʠʪʝʣʷ 

ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠ ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʡr ʨʝʞʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʦʯʠʩʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʚʘʣʠʯʥʦʤ ʜʞʠʥʠʨʦʚʘʥʠʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚʥʝʩʝʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʥʦʚʳʭ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʘʚʪʦʨʘʤʠ ʤʘhʠʥʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʧʨʠ ʚʘʣʠʯʥʦʤ ʜʞʠʥʠʨʦʚʘʥʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʥʫʞʥʦ ʫʜʝʣʠʪʴ ʥʘ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʜʣʠʪʝʣʴʥʳʤ ʭʨʘʥʝʥʠʠ ʚʣʘʞʥʦʛʦ ʭʣʦʧʢʘ ʦʪ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ. ʍʣʦʧʦʢ-ʩʳʨʝʮ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʩʣʦʞʝʥʥʦʡ ʚ ʙʫʥʪʳ ʠʣʠ ʢʨʳʪʳʝ ʭʨʘʥʠʣʠʱʘ, ʜʘʞʝ ʧʨʠ ʚʳʩʦʪʝ ʩʣʦʷ 1 2 ʤ ʥʘʯʠʥʘʝʪ 

ʥʘʛʨʝʚʘʪʴʩʷ, ʠ ʝʩʣʠ ʥʝ ʧʨʠʥʷʪʴ ʤʝʨ ʢ ʝʛʦ ʦʭʣʘʞʜʝʥʠʶ ʠ ʧʨʦʩʫʰʢʝ, ʭʣʦʧʦʢ ʦʪ ʩʠʣʴʥʦʛʦ 

ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʤʝʥʷʝʪ ʮʚʝʪ ʠ  ʧʨʠʦʙʨʝʪʘʝʪ ʞʝʣʪʦʚʘʪʫʶ ʦʢʨʘʩʢʫ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60 70 ʦC ʠ 

ʧʨʦʯʥʦʩʪʴ ʚʦʣʦʢʥʘ ʪʝʨʷʝʪʩʷ, ʩʝʤʝʥʘ ʧʦʨʪʷʪʩʷ, ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʘʶʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ.  
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ʉ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʧʢʘ ʠ ʚʥʝʜʨʝʥʠʝʤ ʤʘʰʠʥʥʦʡ ʫʙʦʨʢʠ ʫʚʝʣʠʯʠʣʘʩʴ ʚʣʘʞʥʦʩʪʴ 

ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʩʳʨʮʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ 

ɻʆʉʊʘ, ʭʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʧʨʠ ʨʫʯʥʦʤ ʩʙʦʨʝ ʥʘʯʠʥʘʷ ʩʦ II ʩʦʨʪʘ ʦʥʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ 

ʤʘʰʠʥʥʦʤ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʦʚʳʰʝʥʥʦʡ (ʙʦʣʝʝ 11ï12% ʜʣʷ ʧʝʨʚʳʭ 

ʩʦʨʪʦʚ ʠ 13ï14% ʜʣʷ ʥʠʟʢʠʭ) ʚʣʘʞʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʤʷʥ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʵʪʦʛʦ ʭʣʦʧʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʨʛʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʩʫʰʢʝ 

ʠʣʠ ʧʨʠʥʠʤʘʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʟʘʛʦʪʦʚʦʢ ʠ ʭʨʘʥʝʥʠʷ, ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʩʙʦʨʘ ʠ 

ʩʜʘʯʠ ʦʙʝʩʧʝʯʠʪʴ ʩʫʰʢʫ ʚʩʝʛʦ ʧʦʩʪʫʧʘʶʱʝʛʦ ʭʣʦʧʢʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚ ʧʦʪʦʢʝ ʚ 

ʩʫʰʠʣʴʥʦ-ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʮʝʭʘʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʧʫʥʢʪʳ ʚʳʥʫʞʜʝʥʳ ʭʨʘʥʠʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʭʣʦʧʢʘ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ ð ʦʪʩʦʩ ʚʣʘʞʥʦʛʦ 

ʚʦʟʜʫʭʘ ʠʟ ʤʘʩʩʳ ʙʫʥʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʪʩʦʩ ʚʦʟʜʫʭʘ ʠʟ ʪʫʥʥʝʣʝʡ, 

ʧʨʦʨʳʪʳʭ ʚʨʫʯʥʫʶ ʧʦ ʜʣʠʥʝ ʙʫʥʪʘ ʨʘʟʤʝʨʦʤ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ 1,5Ĭ0,6 ʤ. 

ʆʜʥʘʢʦ ʵʪʦʪ ʩʧʦʩʦʙ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʪʷʞʝʣʦʛʦ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʪʫʥʥʝʣʠ ʨʦʶʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠ ʫʩʘʜʢʠ ʙʫʥʪʘ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʫʞʝ ʥʘʯʘʣʩʷ. 

ʉʘʤʦʥʘʛʨʝʚʘʥʠʝ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʩʚʳʰʝ 13 14% ʠ  ʤʦʞʝʪ ʙʳʪʴ 

ʩʧʣʦʰʥʳʤ ʠ ʛʥʝʟʜʦʚʳʤ. ɻʥʝʟʜʦʚʦʝ ʩʘʤʦʥʘʛʨʝʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʪʴ ʚ ʙʫʥʪ 

ʠʣʠ ʢʨʳʪʳʡ ʩʢʣʘʜ ʩʫʭʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʦʧʘʜʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʞʥʦʛʦ 

ʭʣʦʧʢʘ ʠʣʠ ʞʝ ʧʨʦʥʠʢʘʝʪ ʚʦʜʘ ʚʦ ʚʨʝʤʷ ʜʦʞʜʷ. 

ɻʥʝʟʜʦʚʦʝ ʥʘʛʨʝʚʘʥʠʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʪʘʢ ʢʘʢ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ, ʦʥʦ ʟʘʭʚʘʪʳʚʘʝʪ ʩʦʩʝʜʥʠʝ ʫʯʘʩʪʢʠ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʯʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ.  

ʇʘʨʪʠʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʚ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʦ ʥʘʛʨʝʚʘʥʠʝ, ʨʘʟʙʠʨʘʶʪ ʠ ʧʦʜʚʝʨʛʘʶʪ 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦʜʫʚʢʝ ʠ ʧʝʨʝʣʦʧʘʯʠʚʘʥʠʶ; ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ ʭʣʦʧʦʢ-

ʩʳʨʝʮ ʧʨʦʩʫʰʠʚʘʶʪ ʚ ʩʫʰʠʣʢʘʭ. 

ʇʨʦʜʫʚʘʪʴ ʭʣʦʧʦʢ-ʩʳʨʝʮ ʚʦʟʜʫʭʦʤ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʭʨʘʥʠʣʠʱʝ ʩ ʧʦʤʦʱʴʶ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʠ ʜʘʚʣʝʥʠʠ (ʩʪʘʪʠʯʝʩʢʦʤ) 260 270 ʤʤ ʚʦʜ. ʩʪ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʧʦʣʫ ʧʣʦʱʘʜʢʠ ʠʣʠ ʢʨʳʪʦʛʦ ʭʨʘʥʠʣʠʱʘ ʫʩʪʨʘʠʚʘʶʪ ʢʘʥʘʣʳ ʠʣʠ ʧʨʦʢʣʘʜʳʚʘʶʪ 

ʪʨʫʙʳ ʩ ʦʪʚʝʨʩʪʠʷʤʠ, ʚ ʢʦʪʦʨʳʝ ʚʝʥʪʠʣʷʪʦʨʦʤ ʥʘʛʥʝʪʘʝʪʩʷ ʚʦʟʜʫʭ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʪʨʫʙʫ ʠ 

ʦʪʚʝʨʩʪʠʷ ʚ ʩʣʦʡ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʚʦʟʜʫʭ ʦʭʣʘʞʜʘʝʪ ʝʛʦ ʠ ʫʥʦʩʠʪ ʩ ʩʦʙʦʡ ʚʣʘʛʫ ʚ ʚʠʜʝ ʧʘʨʘ. 

ɼʣʷ ʧʨʦʜʫʚʢʠ 1 ʤ3  ʭʣʦʧʢʘ-ʩʳʨʮʘ ʪʨʝʙʫʝʪʩʷ  5ï6 ʤ3 ʚʦʟʜʫʭʘ ʚ ʤʠʥʫʪʫ ʠʣʠ ʥʘ 1 ʪ ʭʣʦʧʢʘ-

ʩʳʨʮʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʧʨʦʜʫʚʢʘ ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʦʪ 2 ʜʦ 6 ʯʘʩʦʚ. 

ʇʝʨʝʣʦʧʘʯʠʚʘʥʠʝ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ, ʠ ʚʩʘʩʳʚʘʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʣʠʥʦʡ ʦʪ 60 ʜʦ 120 ʤ.  

ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʳʭʣʝʥʠʝ, 

ʧʨʦʜʫʚʢʘ ʠ ʦʭʣʘʞʜʝʥʠʝ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʦʧʨʝʜʝʣʠʣʠʩʴ ʫʧʨʫʛʠʝ ʩʠʣʳ ʚʦʣʦʢʥʠʩʪʦʡ ʤʘʩʩʳ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʝʛʦ ʩʘʤʦʫʧʣʦʪʥʝʥʠʶ ʧʨʠ ʭʨʘʥʝʥʠʠ; ʧʦ ʵʪʦʤʫ 

ʤʝʞʜʫ ʜʦʣʴʢʘʤʠ ʠ ʚʥʫʪʨʠ ʥʠʭ ʯʘʩʪʴ ʦʙʲʝʤʘ ʟʘʧʦʣʥʝʥʘ ʚʦʟʜʫʭʦʤ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʜʫʚʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʩʘʤʦʥʘʛʨʝʚʘʥʠʠ ʠ 

ʩʫʰʢʝ. 
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ʊʘʙʣʠʮʘ.  

ʉʈɽɼʅʀɽ ʈɸʉʏɽʊʅʓɽ ɺɽʃʀʏʀʅʓ ʆɹʒɽʄʅʆɻʆ ɺɽʉɸ ʍʃʆʇʂɸ-ʉʓʈʎɸ ʇʈʀ ʍʈɸʅɽʅʀʀ 

 

ʉʧʦʩʦʙ 

ʭʨʘʥʝʥʠʷ 

ɺʳʩʦʢʠʝ ʩʦʨʪʘ ʅʠʟʢʠʝ ʩʦʨʪʘ 

ʉʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʡ 

ʭʣʦʧʦʢ-ʩʳʨʝʮ 

ʊʦʥʢʦʚʦʣʦʢʥʠʩʪʳʡ 

ʭʣʦʧʦʢ-ʩʳʨʝʮ 

ʉʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʡ 

ʭʣʦʧʦʢ-ʩʳʨʝʮ 

ʊʦʥʢʦʚʦʣʦʢʥʠʩʪʳʡ 

ʭʣʦʧʦʢ-ʩʳʨʝʮ 

ɺ ʢʨʳʪʳʭ 

ʩʢʣʘʜʘʭ 

1600ï1800 1800ï2000 1800ï2000 1900ï2100 

ɺ ʦʪʢʨʳʪʳʭ 

ʙʫʥʪʘʭ 

2000ï2200 2200ï2400 1900ï2100 2100ï2200 

 

ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ ʙʫʥʪʦʚ ð ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʥʳʤʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʊʀʊʃʇ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʣʦʧʦʢ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 18% ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ 

ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʨʫʯʥʫʶ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʇʨʠ ʦʪʩʦʩʝ 

ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʭʣʦʧʢʘ, ʨʘʟʨʝʞʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʥʘʠʙʦʣʝʝ 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ ʤʝʩʪʘʭ ʭʨʘʥʠʣʠʱʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 78 ʇʘ [13]. 

ʀʪʘʢ, ʧʨʠ ʚʝʥʪʠʣʷʮʠʠ ʙʫʥʪʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʧʨʦʜʫʚʘʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʦʚʘʥʠʷ , ʵʪʦ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ ʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʪʦʯʢʘʭ ʭʨʘʥʠʣʠʱʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 80 ʜʦ 130 ʇʘ [14]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʣʦʧʘʯʠʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʤʝʣʢʠʡ ʩʦʨ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʘʢʪʠʚʥʳʤ, ʯʪʦ ʜʣʷ ʝʛʦ ʚʳʜʝʣʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʤʥʦʛʦʩʝʢʮʠʦʥʥʳʝ 

ʢʦʣʢʦʚʦ-ʙʘʨʘʙʘʥʥʳʝ ʦʯʠʩʪʠʪʝʣʠ. 

 

ɺʳʚʦʜʳ 

ʀʟʫʯʝʥ ʧʨʦʮʝʩʩ ʨʘʟʨʳʭʣʝʥʠʷ ʚʦʣʦʢʥʠʩʪʦʡ ʤʘʩʩʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʦ 

ʚʩʘʩʳʚʘʶʱʝʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ʆʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʚ ʢʨʳʪʳʭ ʭʨʘʥʠʣʠʱʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ  ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʩʫʙʲʝʢʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʠʥʥʦʚʘʮʠʡ. 

 

Abstract. This article examines the prospects for the development of innovative 

entrepreneurship in Uzbekistan, which contributes to the activation of innovative entrepreneurship 

as one of the key subjects of innovation, ensuring the rapid and effective development and 

commercialization of various types of innovations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʤʘʨʢʝʪʠʥʛ, ʪʝʭʥʦʣʦʛʠʷ, 

ʠʥʚʝʩʪʠʮʠʠ.  

 

Keywords: innovative entrepreneurship, marketing, technology, investment. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ, ʢʦʪʦʨʳʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ, ʵʢʩʧʦʨʪʦʤ ʧʝʨʝʜʦʚʳʭ ʠʜʝʡ, ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʩʫʙʲʝʢʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʥʥʦʚʘʮʠʡ. ʆʜʥʘʢʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʳʧʦʣʥʷʝʪ ʵʪʫ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʀʥʥʦʚʘʮʠʷ ʩʪʘʣʘ ʤʝʨʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʫʢʦʝʤʢʦʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ. 

ʆʙʲʷʚʣʷʷ 2018 ʛ. ʚ ʩʪʨʘʥʝ ʛʦʜʦʤ ʧʦʜʜʝʨʞʢʠ ʘʢʪʠʚʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʐ. ʄʠʨʟʠʝyʚ 

ʦʪʤʝʪʠʣ: çʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ çʘʢʪʠʚʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠè, ʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʜʝʣʦʚʳʭ 

ʣʶʜʝʡ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʩʘʤʦʝ ʚʘʞʥʦʝ ð 
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ʩʦʟʜʘʶʱʠʭ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʧʨʠʥʦʩʷʱʠʭ ʧʦʣʴʟʫ ʥʝ ʪʦʣʴʢʦ ʩʝʙʝ ʠ ʩʚʦʝʡ ʩʝʤʴʝ, ʥʦ ʠ 

ʚʩʝʤʫ ʦʙʱʝʩʪʚʫ. ʅʘʰʠʤ ʧʝʨʚʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʜʦʣʞʥʦ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʜʨʫʞʝʩʪʚʝʥʥʦʡ ʙʠʟʥʝʩ-

ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʤʦʛʫʪ ʣʝʛʢʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʥʦʚʝʡʰʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ. ʄʳ ʪʘʢʞʝ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʤ ʜʦʩʪʘʪʦʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ ʠ ʩʪʘʞʠʨʦʚʢʠ ʚ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʷʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. ʄʳ ʙʫʜʝʤ ʜʚʠʛʘʪʴʩʷ ʚʧʝʨʝʜ ʠʥʥʦʚʘʮʠʷʤʠ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ, 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ. ɺ ʵʪʦʤ ʥʝʪ ʥʠʯʝʛʦ ʧʨʦʪʠʚʦʝʩʪʝʩʪʚʝʥʥʦʛʦ. ɺʝʜʴ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʢʪʦ 

ʚʳʠʛʨʳʚʘʝʪ ʚ ʵʪʦʤ ʢʦʥʢʫʨʝʥʪʥʦʤ ʤʠʨʝ? ʅʘʮʠʷ, ʦʙʣʘʜʘʶʱʘʷ ʥʦʚʝʡʰʝʡ ʠʜʝʝʡ ʠʣʠ 

ʠʥʥʦʚʘʮʠʝʡ. ʀʥʥʦʚʘʮʠʠ ʨʘʩʰʠʨʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʤʳ ʩʝʛʦʜʥʷ ʥʘʯʠʥʘʝʤ 

ʩʪʨʦʠʪʴ ʥʘʰʝ ʚʝʣʠʢʦʝ ʙʫʜʫʱʝʝ, ʪʦ ʜʦʣʞʥʳ ʜʝʣʘʪʴ ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʦʩʥʦʚʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘè [1]. 

ʅʦʚʳʝ ʢʘʧʠʪʘʥʳ ʙʠʟʥʝʩʘ ʚʳʚʦʜʷʪ ʥʘ ʨʳʥʦʢ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʧʨʠʚʳʯʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʘʣʴʷʥʩʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʧʦʩʝʚʥʳʝ ʠ ʚʝʥʯʫʨʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʛʫʪ 

ʧʨʠʥʦʩʠʪʴ ʩʚʝʨʭʧʨʠʙʳʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʩʪʘʣʦ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ 

ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʦʤʧʘʥʠʠ ʠʱʫʪ ʥʦʚʳʭ ʤʝʥʝʜʞʝʨʦʚ, ʢʦʪʦʨʳʝ ʫʤʝʶʪ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ 

ʧʨʦʜʫʢʪʳ, ʧʨʠʚʣʝʢʘʪʴ ʠʥʚʝʩʪʦʨʦʚ ʠ ʚʳʚʦʜʠʪʴ ʧʨʦʜʫʢʪʳ ʥʘ ʨʳʥʦʢ. 

ɸʢʪʠʚʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʧʨʝʦʜʦʣʝʥʠʶ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʧʦʚʳʰʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʟʘʨʫʙʝʞʥʦʡ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʘ ʧʨʦʙʣʝʤʘ ʛʣʫʙʦʢʦ ʠʩʩʣʝʜʦʚʘʥʘ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀ. ʐʫʤʧʝʪʝʨʘ, ʄ. ʇʦʨʪʝʨʘ [2], 

ɼ. ɹʝʣʣʘ, ʌ. ʄʘʭʣʫʧʘ, ʕ. ɻʦʬʬʣʝʨʘ, ʇ. ɼʨʫʢʝʨʘ [3], ɼ. ʈʦʙʠʥʩʦʥʘ, ɼ. ɹʠʰʦʧʘ, ʋ. ʉʪʝʜʞʝʨʘ ʠ 

ʜʨ. ʕʪʠ ʘʚʪʦʨʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʝʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʬʘʢʪʦʨʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ, ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʙʳʣʠ ʫʟʙʝʢʩʢʠʝ ʵʢʦʥʦʤʠʩʪʳ ʄ. ʐʘʨʠʬʭʦʜʞʘʝʚ, 

ʐ. ʐʘʜʤʘʥʦʚ, ʌ. ʍ. ʅʘʟʘʨʦʚʘ [4ï6], ɻ. ɸ. ʍʘʤʜʘʤʦʚʦʡ [7ï9] ʠ ʜʨ. ɺʦʧʨʦʩʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʵʢʦʥʦʤʠʢʦʡ ʠʩʩʣʝʜʫʶʪʩʷ ʚ 

ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʃ. ɸʙʘʣʢʠʥʘ, ɺ. ʄʘʢʘʨʦʚʘ, ɻ. ʂʣʝʡʥʝʨʘ, ɹ. ʄʠʣʴʥʝʨʘ [10], 

ʉ. ɺʘʣʝʥʪʝʷ, ɺ. ʃʦʛʠʥʦʚʘ, ʄ. ʅʦʚʠʮʢʦʛʦ, ʀ. ʄ. ɹʦʨʪʥʠʢ [11], ɼʳʤʢʠʥʘ ɸ., ɺ. ɻʦʨʝʛʣʷʜʘ, 

ɸ. ɹʘʨʳʰʝʚʦʡ, ʀ. ʇʠʣʠʧʝʥʢʦ, ʃ. ʂʨʘʩʥʦʚʘ, ɸ. ʂ. ʂʘʟʘʥʮʝʚʘ, ɼ. ɸ. ʈʫʙʚʘʣʴʪʝʨʘ ʠ ʜʨ. ɺ ʨʘʙʦʪʝ 

ʵʪʠʭ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ, ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʠʥʥʦʚʘʮʠʡ ʠ ʧʨ. ɼʘʥʥʳʝ 

ʨʘʙʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʣʠ ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʦʜʥʘʢʦ ʥʝ ʠʩʯʝʨʧʘʣʠ ʝʝ. ʄʥʦʛʠʝ ʚʦʧʨʦʩʳ ʦʩʪʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ ʧʦ ʠʥʥʦʚʘʮʠʷʤ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʠ ʜʨʫʛʠʝ ʧʨʘʚʦʚʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʫʯʥʦʛʦ ʤʝʪʦʜʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʣʦʛʠʯʝʩʢʦʛʦ, 
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ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

 

ʆʙʩʫʞʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʣʶʙʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʞʝ ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʥʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʳʥʢʘ, 

ʝʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʜʝʪʩʷ ʟʘʤʝʥʠʪʴ ʫʩʪʘʨʝʚʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʜʫʢʪʳ. ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʠʭ ʠʟʦʱʨʝʥʥʦʩʪʴ ʚ ʥʦʚʳʭ ʧʨʦʜʫʢʪʘʭ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʷʚʣʷʶʪʩʷ ʜʚʠʞʫʱʝʡ 

ʩʠʣʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʘʫʢʝ, ʢʘʢ ʠ 

ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʘ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ 

ʦʪʨʘʩʣʠ ʠ ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠè ʇʇ-3698 ʦʪ 7 ʤʘʷ 2018 ʛ. ʩʣʫʞʠʪ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʚ ʵʪʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʚ ʩʝʢʪʦʨʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʂʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʠʢʨʦʬʠʨʤ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʨʦʜʫʢʮʠʶ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ (2019 ʛ.) [12]. 

 

ʈʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʤʝʩʪʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʚʳʛʦʜʥʦ ʧʦ ʨʷʜʫ 

ʧʨʠʯʠʥ: ʦʥʦ ʩʪʠʤʫʣʠʨʫʝʪ ʩʪʨʫʢʪʫʨʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ 

ʦʢʫʧʘʝʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ, ʙʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʠ 

ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ.  

ʅʘ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʦʠʟʚʦʜʷʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ ʩʚʦʠʤʠ ʩʠʣʘʤʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ɺ 2019 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʠʢʨʦʬʠʨʤ, ʨʝʘʣʠʟʦʚʘʚʰʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʨʦʝʢʪʳ, ʩʦʩʪʘʚʠʣʦ 3753 ʝʜ., ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ð 1979 ʝʜ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʠʚʰʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ, ʛʨʫʧʧʠʨʫʶʪʩʷ 

ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʙʲʝʤ ʧʨʦʜʝʣʘʥʥʦʡ ʠʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʩʦʩʪʘʚʠʣ 53,7% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʙʲʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣ 26811,4 ʤʣʨʜ ʩʫʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 

1,4 ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʚ 2017 ʛ. 

ɹʠʟʥʝʩ ʩʯʠʪʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ, ʝʩʣʠ ʦʥ ʠʥʠʮʠʠʨʦʚʘʣ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʥʥʦʚʘʮʠʶ ʚ 

ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 3916 ʦʨʛʘʥʠʟʘʮʠʡ ʚʠʜʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʚ ʛʦʨʦʜʝ ʊʘʰʢʝʥʪʝ, ʘ ʪʘʢʞʝ ʚ 

ʅʘʚʦʠʡʩʢʦʡ ʠ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ. 
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ʆʙʲʝʤ ʚʥʝʜʨʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣ 26293,8 ʤʣʨʜ ʩʫʤ, 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʛʦʨʦʜʝ ʊʘʰʢʝʥʪʝ ð 45,5%, ʠ ɸʥʜʠʞʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ð 15,1%. ʏʪʦʙʳ ʩʯʠʪʘʪʴʩʷ ʠʥʥʦʚʘʮʠʝʡ, ʧʨʦʜʫʢʪ ʠʣʠ ʧʨʦʮʝʩʩ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʝʥʥʳʤʠ. 

ɺʩʝʛʦ ʚ 2019 ʛ. ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʠʥʥʦʚʘʮʠʠ ʩʦʩʪʘʚʠʣʠ 6603,5 ʤʣʨʜ ʩʫʤ.  ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʭʦʜʳ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʦʨʛʘʥʠʟʘʮʠʡ ð 3342,9 ʤʣʨʜ ʩʫʤ. ɿʘ ʩʯʝʪ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ð 1083,7, ʢʨʝʜʠʪʦʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ð 1060,1 ʤʣʨʜ, ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ð 727,9, ʮʝʣʝʚʳʭ ʚʥʝʙʶʜʞʝʪʥʳʭ 

ʬʦʥʜʦʚ ð 307,2, ʧʨʦʯʠʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ð 81,8 ʤʣʨʜ ʩʫʤʦʚ. 

 

 
ʈʠʩʫʥʦʢ 2. ʆʙʲʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʙʦʪ, ʫʩʣʫʛ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʈʋʟ (2019 ʛ., ʤʣʨʜ ʩʫʤ) [12]. 

 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʥʥʦʚʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ. ɺ 2019 ʛ. ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 4689 ʠʥʥʦʚʘʮʠʡ, ʠʟ ʢʦʪʦʨʳʭ ð 4427 ʙʳʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, 128 ð ʤʘʨʢʝʪʠʥʛʦʚʳʤʠ ʠ 134 ð ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ. ʀʟ ʥʠʭ 

3544 ʷʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠʟʜʝʣʠʡ, ʘ 884 ð ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʚʳʚʦʜʦʤ ʥʘ ʨʳʥʦʢ ʥʦʚʦʛʦ ʠʣʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʢʦʤʙʠʥʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʜʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 

ʩʪʨʘʥʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʠʞʝ ʥʘ 17,8%, ʚ ʩʨʝʜʥʝʤ ʥʘ 42,1%, ʚʳʰʝ ʥʘ 21,5% ʠ ʚ 18,7% ʩʣʫʯʘʝʚ ʥʠʢʘʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʙʳʣʦ. ʆʩʥʦʚʫ ʚʳʙʦʨʦʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ ʩʫʙʲʝʢʪʦʚ ʨʝʩʧʫʙʣʠʢʠ. ʈʘʟʤʝʨ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 10% ʦʪ 

ʯʠʩʣʘ ʣʶʜʝʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʮʝʣʝʚʦʤ ʨʳʥʢʝ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʅʀʆʂʈ, ʧʨʦʚʝʜʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ 2019 ʛ., 

ʦʮʝʥʠʚʘʣʩʷ ʚ 853,4 ʤʣʨʜ ʩʫʤ. ʀʟ ʥʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʝʢʪʦʨʦʤ ð 314,7 ʤʣʨʜ ʩʫʤʦʚ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤ ʩʝʢʪʦʨʦʤ ð 429,2 ʤʣʨʜ ʩʫʤʦʚ, ʩʝʢʪʦʨʦʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ð 

106,7 ʤʣʨʜ ʩʫʤʦʚ, ʯʘʩʪʥʳʤ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ʩʝʢʪʦʨʦʤ ð 2,8 ʤʣʨʜ ʩʫʤʦʚ. 

ʇʦ ʦʙʲʝʤʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʧʦ ʦʙʲʝʤʫ ʩʦʩʪʘʚʠʣ 724,6 ʤʣʨʜ ʩʫʤʦʚ. ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʠ 438,9 ʤʣʨʜ ʩʫʤ, ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ð 

91,8 ʤʣʨʜ ʩʫʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ð 4,9 ʤʣʨʜ ʩʫʤ, ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ð 50,4 ʤʣʨʜ ʩʫʤ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ð 140,1 ʤʣʨʜ ʩʫʤ. 
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ʆʙʱʠʡ ʦʙʲʝʤ ʨʘʩʭʦʜʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ, ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 13,9%, ʩʦʩʪʘʚʠʚ 602,3 ʤʣʨʜ ʩʫʤʦʚ, ʠʟ ʥʠʭ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ð 

387,0, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ð 106,6, ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ð 

108,7 ʤʣʨʜ ʩʫʤʦʚ. 

 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʭʦʜʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʧʦ 

ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ (2019 ʛʦʜ, ʤʣʨʜ ʩʫʤ) [12]. 

 

ʇʨʝʜʧʨʠʷʪʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ, ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʘ ʧʦʣʠʪʠʢʘ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʄʘʩʰʪʘʙʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʧʦʩʪʦʷʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʦʜʘʪʝʣʷ. ʉʪʨʘʥʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʷʜ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʜʣʷ ʵʪʦʛʦ.  

ʆʙʲʷʚʣʷʷ 2019 ʛ. ʚ ʩʪʨʘʥʝ ʛʦʜʦʤ ʘʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʐ. ʄʠʨʟʠʝyʚ ʦʪʤʝʪʠʣ: çʊʦʣʴʢʦ ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʷ 

ʠʥʚʝʩʪʠʮʠʠ, ʚʚʦʜʷ ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ, ʤʳ ʜʦʙʴʝʤʩʷ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʠ. ɸ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʵʢʦʥʦʤʠʢʝ ʧʦʟʚʦʣʷʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʝʰʘʪʴ ʥʘʢʦʧʠʚʰʠʝʩʷ ʧʨʦʙʣʝʤʳ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. ɺʩʝ ʤʳ ʦʙʷʟʘʥʳ ʛʣʫʙʦʢʦ ʦʩʦʟʥʘʚʘʪʴ 

ʵʪʦ ʠ ʩʪʨʦʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʠʤʝʥʥʦ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝè [1]. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʀʥʚʝʩʪʠʮʠʦʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʋʟʙʝʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʩʨʝʜʠ ʩʪʨʘʥ ʉʅɻ. ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʣʦʞʝʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʘʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʦ ʛʘʨʘʥʪʠʷʭ ʧʨʘʚ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʦʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʣʴʛʦʪ ʠ ʩʪʠʤʫʣʦʚ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʛʘʨʘʥʪʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʛʘʨʘʥʪʠʠ 

ʚʣʘʜʝʥʠʷ, ʛʘʨʘʥʪʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠ ʜʨ. ʅʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʬʦʨʤʝ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʥʝʪ. ʀʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʦʨʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʬʦʨʤʳ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʝʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʩʪʨʘʥʳ. 

ʉʝʛʦʜʥʷ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʦʨʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠʤʝʶʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʣʶʙʦʡ ʬʦʨʤʝ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʙʫʜʴ ʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʧʦʢʫʧʢʘ ʯʘʩʪʠ ʠʣʠ ʧʦʣʥʦʛʦ ʧʘʢʝʪʘ 

ʘʢʮʠʡ ʧʨʠʚʘʪʠʟʠʨʫʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʨʘʚʦ ʧʨʠʤʝʥʷʪʴ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʩʪʘʚʢʠ 

ʥʘʣʦʛʦʚ ʠ ʜʨʫʛʠʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ, ʜʝʡʩʪʚʦʚʘʚʰʠʝ ʥʘ ʜʘʪʫ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ.  ɺʩʝ ʵʪʦ 

ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʮʠʬʨʦʚʳʤʠ ʜʘʥʥʳʤʠ. 
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ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʚʝʩʪʠʮʠʡ ʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ, ʦʙʲʝʤ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʋʟʙʝʢʠʩʪʘʥ ʚ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ 2020 ʛ. 

ʩʦʩʪʘʚʠʣ 4,8 ʤʣʨʜ ʜʦʣʣ., ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ð 3,2 ʤʣʨʜ ʜʦʣʣ. ʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʧʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʘʨʘʥʪʠʶ ð 1,6 ʤʣʨʜ ʜʦʣʣ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʤ 

ʦʩʚʦʝʥʠʷ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʩʦʩʪʘʚʠʣ 2,6 ʤʣʨʜ ʜʦʣʣ. 

ʉʐɸ ʩ ʪʝʤʧʦʤ ʨʦʩʪʘ ʚ 1,2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 2019 ʛ. ɼʦʣʷ 

ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʠʥʚʝʩʪʠʮʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 29,5% [13]. 

ʅʠʟʢʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʪʨʘʥʝ. ʂʦʥʢʫʨʝʥʮʠʷ ʚ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠʛʨʘʝʪ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʤʝʭʘʥʠʟʤʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʤʦʜʝʨʥʠʟʘʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʩʣʫʞʠʪ ʦʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʥʥʦʚʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩ ʮʝʣʴʶ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ 

ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʳ ʧʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʢ ʠʥʥʦʚʘʮʠʷʤ. ʊʘʢʦʡ ʘʢʪʠʚʥʳʡ ʩʪʠʤʫʣ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʞʝʩʪʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʥʦʨʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʩʦʟʜʘʪʴ ʤʦʱʥʫʶ ʠ ʢʦʤʧʣʝʢʩʥʫʶ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʜʦʙʠʪʴʩʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ, ʧʦʚʳʰʝʥʠʷ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʉʪʨʘʪʝʛʠʝʡ ʜʝʡʩʪʚʠʡ ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʚ 2017ï2021 ʛʛ. [14] ʦʙʦʟʥʘʯʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʧʦ ʢʘʨʜʠʥʘʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʠ ʫʩʢʦʨʝʥʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʘʥʳ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʧʨʝʚʨʘʪʠʪʴ ʋʟʙʝʢʠʩʪʘʥ ʚ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʩʪʨʘʥʫ, 

ʦʙʣʘʜʘʶʱʫʶ ʩʪʘʙʠʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʥʘ ʛʣʦʙʘʣʴʥʦʤ 

ʨʳʥʢʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʠ ʜʝʣʦʚʳʤ ʢʣʠʤʘʪʦʤ. 

ɼʦʩʪʠʞʝʥʠʝ ʵʪʠʭ ʮʝʣʝʡ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʣʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʨʦʩʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʚʘʞʥʳʤ ʩʦʟʜʘʥʠʝ ʦʩʥʦʚʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʡ ʚ ʩʪʨʘʥʝ ʠ ʩʦʜʝʡʩʪʚʠʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʛʘʪʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʚ 

ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʣʝʜʫʶʱʠʤʠ ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ: 

ïʂʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʠʞʝʥʠʡ ʠ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʥʝʪ, ʠ 

ʢʘʢʦʡ-ʣʠʙʦ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʧʨʦʚʝʩʪʠ. 
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ïʅʝʪ ʝʜʠʥʦʛʦ ʦʨʛʘʥʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʣ ʙʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʨʝʘʣʠʟʘʮʠʶ ʠ ʢʦʦʨʜʠʥʘʮʠʶ ʠʥʠʮʠʘʪʠʚ, ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʚ ʩʪʨʘʥʝ. 

ïʆʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, 

ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ïʅʝʪ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʠ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʫʩʠʣʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ïʋ ʥʘʩ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩ ʚʳʩʦʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʦʙʣʘʜʘʶʱʠʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʜʝʷʤʠ, ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ - ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʠʥʷʣ ʋʢʘʟ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè [15]. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʰʘʛ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʨʝʬʦʨʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʋʢʘʟ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ 

ʠʥʥʦʚʘʮʠʡ, ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, 

ʧʦʜʜʝʨʞʢʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʬʝʨʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʣʘʥʠʨʫʝʪ ʚʳʩʪʫʧʠʪʴ ʝʜʠʥʳʤ ʟʘʢʘʟʯʠʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ. ʆʥ ʪʘʢʞʝ ʥʘʤʝʨʝʥ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʪʝʢʫʱʫʶ ʪʝʥʜʝʥʮʠʶ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʨʘʟʚʠʪʠʶ ʟʘ ʩʯʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ 

ʠʥʪʝʨʝʩʘʭ ʠʟʙʝʛʘʥʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʦʚ ʩ 1 ʷʥʚʘʨʷ 2018 ʛ. 

ʙʳʣʠ ʫʧʨʘʟʜʥʝʥʳ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ ʠ ʌʦʥʜ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ɸʛʝʥʪʩʪʚʝ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. ʆʙʨʘʟʦʚʘʥʥʳʡ ʌʦʥʜ 

ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʥʦʚʘʪʦʨʩʢʠʭ ʠʜʝʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʠ ʠʭ ʨʘʟʨʘʙʦʪʢʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʟʨʘʯʥʦʡ ʩʠʩʪʝʤʳ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʧʨʦʚʦʜʠʤʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʋʢʘʟʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʫ ʩʦʟʜʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʦʩʥʦʚ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʳ ʟʘʢʦʥʦʚ çʆʙ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè ʠ çʆ ʥʘʫʢʝè, ʦʧʨʝʜʝʣʷʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʥʮʠʧʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʩʰʠʨʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʦʟʜʘʥʠʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ 

ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʦʚʦʝ ʚʝʜʦʤʩʪʚʦ ʦʙʝʩʧʝʯʠʪ ʤʦʙʠʣʠʟʘʮʠʶ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʶʜʞʝʪʥʳʭ 

ʩʨʝʜʩʪʚ. 
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ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʣʦʢʦʤʦʪʠʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʨʝʘʪʠʚʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʥʦʚʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʳʩʪʨʦʝ ʠ ʫʩʧʝʰʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʭʥʦʣʦʛʠʡ. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʨʦʩʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʠʤʝʶʱʠʡ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʝʢʪʦʨʝ ʤʘʣʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚʦ ʤʥʦʛʦʤ 

ʦʙʫʩʣʦʚʣʝʥ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʦʥʘ. ɿʜʝʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʢʦʥʢʫʨʝʥʪʥʘʷ ʧʦʣʠʪʠʢʘ ʠ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʤʝʥʷʶʪʩʷ ʩ ʮʝʣʴʶ 

ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʝʣʦʚʦʛʦ ʢʣʠʤʘʪʘ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʰʘʛʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʥʥʦʚʘʮʠʡ. ʄʝʨʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʙʦʣʴʰʠʥʩʪʚʫ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʚʥʝʜʨʷʪʴ ʠʥʥʦʚʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ʉʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʥʦʨʤʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʦʡ ʘʢʪʠʚʥʳʡ 

ʩʪʠʤʫʣ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʱʥʳʡ ʠ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʨʝʞʠʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʧʨʝʨʳʚʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ.  

1. ʎʝʥʥʦʩʪʴ ʤʘʣʳʭ ʠ ʢʨʝʘʪʠʚʥʳʭ ʢʦʤʧʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʥʦʚʘʮʠʷʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʨʦʩʪʘ ʋʟʙʝʢʠʩʪʘʥʘ. ʕʪʦ ʫʩʣʦʚʠʝ ʩʠʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʘʤʙʠʮʠʦʟʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ 

2. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʨʦʩʪʫ ʤʘʣʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʦʱʨʝʥʠʷ ʪʚʦʨʯʝʩʪʚʘ, 

ʙʶʨʦʢʨʘʪʠʷ ʠ ʩʣʘʙʦʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

3. ʈʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʩʝʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʝʰʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʩʪʨʘʥʳ, 

ʫʚʝʣʠʯʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦ ʩʦ ʩʪʦʨʦʥʳ ʙʠʟʥʝʩʘ ʥʘʫʢʠ ʠ 

ʠʥʥʦʚʘʮʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 
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Éʋʤʠʜʦʚʘ ʌ. ʀ., ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, fotima.umidova.85@mail.ru 

 

Abstract. At the current stage of reforms in the economy of Uzbekistan, special attention is 

paid to the development of competition in commodity markets. In such a competitive market 

environment, the success of any business depends on the efficiency of marketing activities. 

Therefore, this article describes the methodological aspects of determining the efficiency of 

marketing in companies. Indicators that determine the efficiency of marketing activities are 

reflected. In particular, the structure of internal and external performance indicators of marketing 

activities, current and final indicators related to marketing activities are shown. The importance of 

costs in the efficiency of marketing activities has also been mentioned. The composition of 

marketing costs is determined. 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʬʦʨʤ ʚ ʵʢʦʥʦʤʠʢʝ ʋʟʙʝʢʠʩʪʘʥʘ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʘʭ. ɺ ʪʘʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʨʳʥʦʯʥʦʡ ʩʨʝʜʝ ʫʩʧʝʭ ʣʶʙʦʛʦ ʙʠʟʥʝʩʘ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʚ ʢʦʤʧʘʥʠʷʭ. ʆʪʨʘʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʢʫʱʠʝ ʠ ʢʦʥʝʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʙʳʣʘ ʫʧʦʤʷʥʫʪʘ ʚʘʞʥʦʩʪʴ 

ʟʘʪʨʘʪ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʟʘʪʨʘʪ. 

 

Keywords: marketing efficiency, market attractiveness, potential market, market share, 

competitiveness, marketing costs, marketing audit. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛʘ, ʨʳʥʦʯʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʳʥʦʢ, ʜʦʣʷ ʨʳʥʢʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʟʘʪʨʘʪʳ, 

ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʘʫʜʠʪ. 

 

Introduction 

As a result of profound structural changes and diversification of the Uzbek economy, the 

competitive environment in commodity markets is changing from year to year. In this regard, the 

Decree of the President of the Republic of Uzbekistan ñOn additional measures to further develop 

the competitive environment and reduce state participation in the economyò and the strategy for the 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 229 

 

development of competition in commodity and financial markets for 2020ï2024 approved by it are 

taking the countryôs economy to a completely new development stage, which is in line with market 

economy rules [1]. In a competitive market environment, any company pays special attention to 

marketing activities. In particular, the practice of efficient use of marketing activities, marketing 

tools in the activities of the company is being introduced. That is why the issue of determining the 

efficiency of marketing in companies is becoming one of the most important issues. 

 

Conclusions and discussions 

Improving the efficiency of social production in any society lays the foundation for economic 

development. For this reason, one of the most important issues today is to increase the efficiency of 

social production in the context of deep structural changes in the economy, the acceleration of 

modernization, and the diversification of industries. Currently, many resources are limited, and most 

of them are imported. Therefore, it is necessary to pay sufficient attention to such means of 

increasing efficiency as the rational use of available resources, increasing labor productivity, 

placing national and foreign investments in priority areas. 

Most of the literature on company economics only deals with the economic efficiency of 

production. However, the social changes taking place in the country are attracting peopleôs attention 

and necessitating the study and evaluation of socio-economic processes. Today, it is very important 

to study the economic and social efficiency of production. They are interdependent categories that 

necessitate one another. 

It is important to determine the overall state of efficiency, including socio-economic 

efficiency. Socio-economic efficiency is the increase in the level of socio-economic consumption of 

the population, achieved through the rational use of limited resources. 

The satisfaction of socio-economic needs is reflected in the increase of human maturity, 

growth of material and social well-being, cultural and spiritual development. The higher the well-

being and maturity of a person, the higher the socio-economic efficiency. 

The socio-economic efficiency of production is reflected in its ultimate goal. In the structure 

of socio-economic efficiency, special attention is paid to economic efficiency. 

Economic efficiency is characterized by the volume of economic benefits created in the 

production process. The criterion of economic efficiency is the relationship of economic benefits to 

costs. In the process of production, factors (land, capital, labor, entrepreneurship) are expended, and 

as a result, a certain amount of benefits are created. Cost-effectiveness is expressed by comparing 

the result with the cost. 

Today, our local businesses have also started spending on marketing activities. As a result, the 

participation of marketing in the formation of gross profit, net profit of companies, the sequence of 

turnover of commodity stocks. This also requires determining the efficiency of marketing activities 

in companies. 

Marketing efficiency indicators are in addition to traditional financial performance indicators 

to ensure its completeness [2]. Marketing efficiency is used by marketing managers to manage 

marketing strategies and monitor market efficiency [3]. 

Just as socio-economic efficiency is determined by certain indicators, the effectiveness of 

marketing activities is also determined by certain indicators [4ï5]. 

The indicators used to determine marketing efficiency are divided into two groups: internal 

indicators and external indicators. 

Important internal indicators for control include: 

- unit cost of production; 
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- costs; 

- turnover of assets; 

- labor productivity of employees; 

- return of funds; 

- calculation of total profitability. 

Each of these indicators plays an important role in the high level of the company's marketing 

profitability and efficiency. Ensuring and monitoring the profitability of the company, the 

implementation of management decisions, etc., determines the analysis of indicators. Internal and 

external performance indicators and evaluation of their efficiency are important for the success of 

any business. 

Methods for calculating the internal and external performance of the company have been 

developed by audit firms. However, in recent years, standardized methods for assessing internal and 

external indicators of market activity have not been developed [6]. 

External performance indicators of marketing activities consist of three categories of 

indicators: 

1. Market efficiency indicators. This indicator is used to determine external market conditions 

and market attractiveness. It consists of a system of indicators such as activity growth rate, market 

share, market attractiveness, network attractiveness, and potential market demand. 

2. Competitive efficiency indicator. This is an external indicator that indicates the 

competitiveness of the firmôs products. The efficiency of the firm is also determined by evaluating 

the competitiveness in terms of prices, quality of products and services, brand and cost. 

3. Customer performance indicators. This external indicator characterizes the efficiency of 

cooperation with consumers. 

 

 
Figure. External indicators of marketing effectiveness. 

 

External indicators of marketing efficiency 

 

Market efficiency 

indicators 

Allows you to assess the attractiveness of the 

market and external market conditions: 

- growth rate; 

- market share; 

- market attractiveness; 

- network attractiveness; 

- potential market demand. 

Competitive performance 

indicators 

 

Competitiveness indicators of the companyôs 

products: 

- activity efficiency 

- competitiveness in price, products and 

services, brand and cost. 

Customer performance 

indicators 

Description of performance indicators in 

cooperation with customers: 

- satisfaction rate; 

- customer awareness in mastering 

consumer value.  
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External indicators of marketing efficiency are shown in full in Figure. 

 

Key performance indicators are determined by financial results. Marketing performance 

indicators are important in implementing the strategy and determining the results achieved. All 

marketing performance indicators are among the leading business performance indicators [2]. 

Marketing performance indicators will consist of a system of current and final indicators. The 

above indicators are the leading indicators of the financial efficiency of the company [6]. The final 

indicators cover the financial results. These indicators are formed as a result of factors related to the 

internal activities of the company and external factors related to the market (Table 1). 

 

Table 1. 

COMPOSITION OF CURRENT AND FINAL INDICATORS 

 

Assess the future Prospects over time 

Current indicators Final indicators 

Internal  

(in the company) 
- product defects; 

- non-modern delivery; 

- account replenishment errors; 

- receivables; 

- reserves 

- net profit / income; 

- profitability of sales; 

- margin per unit of output; 

- return on assets 

- asset turnover; 

External  

(on the market) 
- customer satisfaction; 

- product quality comparison; 

- comparison of service quality; 

- purpose of purchase; 

- satisfaction with the product. 

- market share; 

- customer retention; 

- comparison of sales of new products; 

- revenue from a single customer; 

- market growth rate. 

 

The result of each of the above indicators plays an important role in the high level of 

marketing efficiency and profitability of the company. The purpose of using key marketing metrics 

is to assess its current efficiency. The level of customer satisfaction is also an important indicator of 

the efficiency of marketing activities. The receivables of marketing activities is directly determined 

by the level of customer satisfaction. 

There are theoretical approaches by J. J. Lamben, A. Parashuraman, V. A. Zeytaml and 

L. L. Berry on the level of customer satisfaction. These approaches have been widely studied to 

assess the level of customer satisfaction from consumer goods on a 5-point Likert scale. 

Comparison of the quality of products and services also determines the efficiency of product 

policy, which is an important element of marketing activities. All current efficiency indicators are 

final: significant marketing efficiency is determined by indicators such as market share, customer 

retention, revenue per customer, and market growth rate. Achieving competitive advantages of any 

company is the most important indicators of market share and market growth rates. Customer 

retention, increasing the number of regular customers, the amount of revenue per customer is also 

an important component of the efficiency of marketing activities. 

Just as the cost-effectiveness of any economic activity is related to costs, so are marketing 

costs. The structure of marketing costs is an important factor in determining the efficiency of the 

marketing activities of the company (Table 2). 
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Table 2. 

MARKETING COST STRUCTURE 

 

Cost of goods sold - total goods produced 

Variable costs Procurement of materials, direct labor costs, packaging costs, 

transportation costs, transportation and production costs 

Overheads in production Losses related to the use of production facilities, equipment and 

other costs, distribution costs proportional to production 

Marketing and sales costs are direct costs, the costs associated with implementing a marketing strategy 

Marketing management Costs associated with marketing resource management 

Sales, service and support Customer service and support by administrative and technical 

service staff 

Advertising and promotion Marketing communication budget 

Current costs - overhead costs, during the implementation of the marketing strategy 

Research and processing Production costs of new or existing goods 

Corporate expenses Personnel costs, legal support, professional services, corporate 

advertising costs 

 

The indicators that characterize the satisfaction of consumer demand for products (works, 

services) include: 

- Coefficient of conformity of the composition of products (works, services) to consumer 

demand. This indicator is characterized in terms of the share of goods that are stagnant (non-

transferable) in inventories. An increase in this indicator indicates a decrease in social efficiency. In 

a free economy, the struggle for the quality of products (works, services) and their compliance with 

consumer demand is one of the main indicators of the activities of companies; 

- The level of familiarization of consumers with the existing types of products (works, 

services) through advertising. Nowadays, customers are more interested in the features, quality and 

other advantages of the goods. Advertising helps them in these matters. In studying the level of 

familiarization of consumers with its products (works, services), it is necessary to determine the 

contribution of companies that use various forms of advertising (television, radio and newspapers, 

athletes); 

- Consumption ratio within the consumer basket, etc. 

 

 

Conclusion 

The efficiency of marketing activities is reflected in the financial results of any company. But 

in contrast to financial indicators, in practice, the efficiency of marketing activities is carried out in 

terms of individual elements of the marketing complex. That is, product, price, product promotion, 

and product delivery to the consumer. During the writing of the article the following conclusions 

were drawn: 

1. Marketing performance indicators are in addition to traditional financial performance 

indicators to ensure its completeness. Marketing efficiency is used by marketing managers to 

manage marketing strategies and monitor market efficiency. The indicators used to determine the 

efficiency of marketing are divided into two groups: internal and external indicators, costs, turnover 

of assets, labor productivity of employees, return on funds, calculation of overall profitability. 
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Each of these indicators plays an important role in the high level of the companyôs marketing 

profitability and efficiency. Ensuring and monitoring the profitability of the company, the 

implementation of management decisions, etc., determines the analysis of indicators. Internal and 

external performance indicators and evaluation of their efficiency are important for the success of 

any business. 

2. Methods for calculating the internal and external performance of the company are 

developed by audit firms. However, in recent years, standardized methods for assessing internal and 

external indicators of market activity have not been developed. 

3. In practice, the control of marketing efficiency is carried out in terms of individual 

elements of the marketing complex, i. e. product, price, product promotion and delivery of the 

product to the consumer. As part of product policy control, the characteristics of individual 

products, their labeling and packaging quality are evaluated from the point of view of consumers. 

Price is analyzed from the point of view of consumers and sales intermediaries, compared with the 

prices of competitors. 

Supervision in the field of product promotion consists of evaluating the efficiency of 

advertising companies and other elements of the product promotion complex (sales and consumer 

incentives, holding fairs and exhibitions, etc.). 

Control over the process of delivery of products to the consumer is divided into two parts: 

1) assessment of the efficiency of the movement of individual product sales channels; 2) evaluation 

of the efficiency of sales services. 

4. The level of efficiency of marketing activities is not determined only by the results of 

current activities. High efficiency can be defined by the fact that the organization carries out 

marketing in a strategic direction in a competent and coordinated manner. This is why many 

businesses regularly evaluate the overall efficiency of their marketing activities. Two tools are used: 

a survey of business leaders and a comprehensive assessment based on a marketing audit. 

 

Based on these findings, we have developed the following scientific and practical 

recommendations to improve the efficiency of marketing activities in the company: 

1. Developing specific performance indicators on the elements of the marketing complex in 

improving the efficiency of marketing activities. In the system of efficiency indicators on product 

policy, the consumer characteristics, competitiveness, brand, packaging, packaging, etc. of the 

product are evaluated, while in the pricing policy, the analysis of competitors' prices, prices between 

consumers and trade intermediaries are studied. However, at present, the system of indicators 

determining the efficiency of marketing activities is not fully developed. Therefore, it is necessary 

to develop a system of indicators that determine the efficiency of marketing activities. 

2. Developing the marketing budgets in companies. Currently, most of our local businesses do 

not have a marketing budget. Because once the budget is developed, efficiency can be assessed. It is 

advisable to develop a marketing budget for different commodity and consumer groups (target 

markets) in order to make the right decisions on the allocation of resources and control based on the 

planned revenues and expenditures. 

3. Establishing marketing control in enterprises. The organization of marketing control in the 

enterprise is carried out primarily through the organization of marketing services. Even if the 

independent marketing service is not as a department, it is carried out by those who perform the 

marketing functions and responsibilities within the economic departments. The organization of 

marketing control is carried out by analyzing, comparing the results of marketing activities of the 

company in a timely manner and developing specific targeted strategies for the coming period. 
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4. Identifying indicators that reflect the results of marketing activities in companies, because 

today in most of our companies the indicators that reflect the results of marketing activities are not 

clear. Development of marketing plans as a result of studying, analyzing, evaluating indicators of 

the results of specific marketing activities. 

5. Developing marketing budget based on the calculation of marketing costs in the 

distribution of total costs of the company, the formation of the structure of marketing costs. 

6. Practical application of the type of strategic control of marketing control in companies, 

regular marketing audits. Formation of the company's product portfolio based on the results of 

marketing audits. 

7. Assigning marketing control to the best trained specialist in the enterprise, developing a 

marketing program consisting of a set of specific marketing activities to implement marketing 

control. Organization of marketing control at the general enterprise level, at the level of the 

marketing department and in the form of external control. Marketing control in the company is 

strengthened by evaluating the efficiency of marketing strategies, checking the implementation of 

plans developed on the elements of the marketing complex. 
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DEVELOPMENT OF THE ORGANIZED SECURITIES MARKET IN UZBEKISTAN 

 

ÉIbodullaev A., ORCID: 0000-0003-1465-8826, Tashkent Financial Institute, 

Tashkent, Uzbekistan, gulnora_bekimbetova@mail.ru 

 

ʌʠʥʘʥʩʦʚʳʡ ʨʳʥʦʢ ð ɻʪʦ ʫʩʪʨʦʡʩʪʚʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʥʝʛ ʦʪ ʥʝʪʝʨʧʝʣʠʚʳʭ 

ʠʥʚʝʩʪʦʨʦʚ ʢ ʪʝʨʧʝʣʠʚʳʤ. 

ʋʦʨʨʝʥ ɹʘʬʬʝʪ  

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʘʥʳ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ, ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʳʥʢʘ, ʪʘʢʞʝ 

ʪʝʥʜʝʥʮʠʷ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚ, ʠʭ ʵʤʠʩʩʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʩʪʨʘʥʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʣʫʯʰʝ, ʯʝʤ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ. ʈʘʟʤʝʨ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʝʤʦʡ ʜʦʣʝ ʥʘ ʦʙʱʝʤ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ. ʕʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʨʘʜʠʢʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʨʳʥʢʘ. 

 

Abstract. The development trends of the organized securities market in Uzbekistan, the main 

factors influencing the development of the organized market, as well as the trend of joint-stock 

companies, their issue, existing problems and ways of solving them are described. Based on the 

data, it can be said that the unorganized securities market in the country is developing better than 

the organized securities market. The size of the organized stock market does not match the expected 

share of the total stock market. This, in turn, requires a radical development of this market. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʬʦʥʜʦʚʘʷ 

ʙʠʨʞʘ çʊʘh ʢʝʥʪè, ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʫʯʘʩʪʥʠʢʠ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʬʦʥʜʳ. 

 

Keywords: organized securities market, Tashkent Republican Stock Exchange, financial 

instruments, stock market participants, investment funds. 

 

ɺʚʝʜʝʥʠʝ 

B ʋʟʙʝʢʠʩʪʘʥʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʳʥʢʘ ʮʝʥʥʳʭ 

ʙʫʤʘʛ ʠ ʧʨʦʚʦʜʠʤʳʤ ʨʝʬʦʨʤʘʤ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʥʘ ʫʨʦʚʥʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʨʝʜʳ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʚʰʝʡ ʚ ʛʦʜʳ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. 

ɺ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʩʪʨʘʥʳ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 8 ʠʶʥʷ 1994 ʛ. ̄ 285 çʆ ʤʝʨʘʭ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʬʦʥʜʦʚʦʡ ʙʠʨʞʠ çʊʘʰʢʝʥʪè ʠ 
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ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛè [1] ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʫʪʚʝʨʞʜʝʥʘ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʬʦʥʜʦʚʘʷ ʙʠʨʞʘ çʊʘʰʢʝʥʪè. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʠʚʘʪʠʟʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʵʪʫ ʬʦʥʜʦʚʫʶ ʙʠʨʞʫ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʝʨʚʦʝ ʦʩʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʧʨʠʚʘʪʠʟʘʮʠʠ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʳ ʚʠʜʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ ʟʘʨʫʙʝʞʥʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʩʪʦʚ ʠ ʵʢʩʧʝʨʪʦʚ ʥʘ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʬʦʥʜʦʚʳʝ 

ʙʠʨʞʠ, ʠʭ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʨʳʥʢʘ ʧʦʢʘʟʘʥʳ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʟʘʨʫʙʝʞʥʳʭ ʵʢʦʥʦʤʠʩʪʦʚ ʚ ʪʦʤ ʯʠʩʣʝ ʖ. ʅʠʩʠʤʫʨʘ, ʖ. 

ʎʫʮʫʠ, ɹ. ʅʝʡʣʘ, ɼ. ʐʪʘʫʬʝʨ, ɼ. ʉʦʨʥʝʪʪ, ɹ. ʂʘʚʘʩʠ, ɼ. ɻʨʠʛʦʨʴʝʚʘ, ʄ. ʄʦʨʦʟʦʚʘ. ʆʥ 

ʠʟʫʯʘʣʩʷ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʪʘʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ʋ. ʐʘʨʧ, ɻ. ɸʣʝʢʩʘʥʜʨ, ɼ. ɹ. ʃʝʡʥʚʝʙʝʨ, ɸ. ɺ. 

ʊʦʤʘʩ [2]. 

ʗʧʦʥʩʢʠʝ ʫʯʝʥʳʝ ʗ. ʅʠʩʠʤʫʨʘ ʠ ʗ. ʎʫʮʫʠ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʠ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʥʦʚʥʳʝ 

ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʦʥʜʦʚʳʭ ʙʠʨʞ [3]. ɹ. ʅʝʡʣʘ, ʨʘʟʤʳʰʣʷʝʪ ʦ ʚʘʞʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʊʫʥʠʩʩʢʦʡ ʬʦʥʜʦʚʦʡ ʙʠʨʞʠ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʘʥʘʣʠʟʠʨʫʷ ʝʝ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. ʇʦ ʩʣʦʚʘʤ ʫʯʝʥʦʛʦ, 

çʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ ð ɻ ʪʦ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ 

ʠʥʩʪʠʪʫʪ, ʩʦʟʜʘʥʥʳʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ çʥʘʜʝʞʥʳʭè ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚè [4]. ʖ. ʉʠʥʴ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ɹʦʢʩʘ-ʂʦʢʩʘ, ɼ. ʐʪʘʫʬʬʝʨ ʠ ɼ. ʉʦʨʥʝʪʪʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʠ ʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʜʝʣʠ ʂʦʥʪ-ɹʫʦh. 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʜʦʣʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʠʣʠ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʚ ɺɺʇ 

ʩʪʨʘʥʳ ʦʯʝʥʴ ʚʳʩʦʢʘ: 7090% ʥʘ ʬʦʥʜʦʚʳʭ ʙʠʨʞʘʭ ʅʴʶ-ʁʦʨʢʘ ʠ ʊʦʢʠʦ, 100ï120% ʥʘ 

ʂʦʨʝʡʩʢʦʡ ʠ ʃʦʥʜʦʥʩʢʦʡ ʬʦʥʜʦʚʳʭ ʙʠʨʞʘʭ, 1000ï1200% ʥʘ ʬʦʥʜʦʚʦʡ ʙʠʨʞʝ ɻʦʥʢʦʥʛʘ [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʱʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʳʧʫʱʝʥʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʦʩʪʘʚʠʣʘ 92,35 ʪʨʣʥ ʩʫʤʦʚ, ʠʟ ʥʠʭ ʪʦʣʴʢʦ 1,5% ʠʣʠ 1,4 ʪʨʣʥ. ʩʫʤʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 

0,4% ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʩʪʨʘʥʳ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 188% ʚ ʉʠʥʛʘʧʫʨʝ, 

112% ʚ ʄʘʣʘʡʟʠʠ ʠ 34% ʚ ʈʦʩʩʠʠ [6]. 

ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʪʦʨʛʦʚ ʥʘ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʙʱʠʡ ʦʙʲʝʤ 

ʪʦʨʛʦʚ ʥʘ ʊʘʰʢʝʥʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʬʦʥʜʦʚʦʡ ʙʠʨʞʝ ʠ ʝʛʦ ʢʦʣʝʙʘʥʠʷ, ʜʦʣʷ ʪʦʨʛʦʚ ʚ 

ʦʙʲʝʤʝ ʪʦʨʛʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʠ ʝʝ ʠʟʤʝʥʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʪʦʨʛʦʚ 

ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ, ʦʪʨʘʞʘʶʱʝʝ ʜʦʣʝʚʳʝ ʠ ʜʦʣʛʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʝʛʤʝʥʪʘʤ 

ʮʝʥʥʳʭ ʙʫʤʘʛ. ʆʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʪʦ 

ʝʩʪʴ ʚ 2010ï2019 ʛʦʜʘʭ, ʧʦʢʘʟʘʣ ʥʝʢʦʪʦʨʳʡ ʨʦʩʪ ʧʦ ʦʙʲʝʤʫ ʪʦʨʛʦʚ. ʆʮʝʥʠʚʘʝʪ ʩʦʩʪʦʷʥʠʝ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʦʙʲʝʤʘ ʪʦʨʛʦʚ (ʈʠʩʫʥʦʢ1).  

ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʲʝʤʘ ʪʦʨʛʦʚ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʥ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ 

ʩʪʘʪʠʩʪʠʢʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʲʝʤ ʪʦʨʛʦʚ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʟʘʬʠʢʩʠʨʦʚʘʣ ʩʨʝʜʥʶʶ 

ʪʝʥʜʝʥʮʠʶ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 2010ï2015 ʛʦʜʦʚ. ʊʦ ʝʩʪʴ ʟʘ 5 ʣʝʪ (2011ï2015 ʛʛ.) ʦʙ̡ʝʤ 

ʪʦʨʛʦʚ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʫʚʝʣʠʯʠʣʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,3 ʨʘʟʘ (134,4%). ʉʘʤʳʡ ʥʠʟʢʠʡ 
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ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 2013 ʛ., ʢʦʛʜʘ ʦʙʲʝʤ ʪʦʨʛʦʚ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʩʥʠʟʠʣʩʷ ʥʘ 

53,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2012 ʛ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʪʦʨʛʦʚ ʥʘ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ 2010ï2019 ʛʛ. 

(https://strategy.uz). 

 

ʊʘʢʞʝ ʚ 2015 ʛʦʜʫ ʦʙʲʝʤ ʧʨʦʜʘʞ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʣʩʷ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛʦʜʦʤ 

ʦʙʲʝʤ ʧʨʦʜʘʞ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʫʚʝʣʠʯʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʩ 

20016 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʧʦʩʣʝʜʥʠʝ 4 ʛʦʜʘ, ʪʦ ʝʩʪʴ ʚ 2016ï

2019 ʛʦʜʘʭ, ʦʙʲʝʤ ʪʦʨʛʦʚ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 242%, ʠʣʠ ʚ ʩʨʝʜʥʝʤ ʧʦʯʪʠ ʚ 2,5 

ʨʘʟʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 107,6% ʚʳʰʝ, ʯʝʤ ʚ 2010ï2015 ʛʦʜʘʭ. ʂʦʥʝʯʥʦ, ʚ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 

2019 ʛʦʜ ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ ʚ 2018 ʛʦʜʫ ʥʝʣʴʟʷ ʦʮʝʥʠʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʦʥ ʩʥʠʟʠʣʩʷ 

ʥʘ 105,7% ʠʣʠ 51,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. ɺ 2019 ʛʦʜʫ ʨʦʩʪ ʧʨʦʜʘʞ ʚ 3,7 ʨʘʟʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ ʧʦʚʳʩʠʣ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʬʦʥʜʦʚʦʛʦ 

ʨʳʥʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ IPO ʠ SPO ʚ 

ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚʘʭ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʦʣʝʡ. ɹʝʟʫʩʣʦʚʥʦ, ʨʦʩʪ ʦʙʲʝʤʦʚ ʪʦʨʛʦʚ ʥʘ 

ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʤʦʤʝʥʪ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟʠʨʫʷ ʨʦʩʪ 

ʵʪʦʛʦ ʦʙʲʝʤʘ ʪʦʨʛʦʚʣʠ ʚ ɺɺʇ ʩʪʨʘʥʳ, ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ɻ ʪʠ ʪʝʥʜʝʥʮʠʠ ʥʘ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɼʘʥʥʳʡ ʨʠʩʫʥʦʢ ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʜʦʣʠ ʪʦʨʛʦʚʣʠ 

ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ ʚ ɺɺʇ ʋʟʙʝʢʠʩʪʘʥʘ ʚ 2010ï2019 ʛʦʜʘʭ, ʠ ʤʳ ʚʠʜʠʤ, ʯʪʦ ɺɺʇ ʚ ʵʪʠ ʛʦʜʳ 

ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ (ʈʠʩʫʥʦʢ 2). 

ʆʩʥʦʚʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʥʘʰʝʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ 

ʦʙʲʝʤʘ ʪʦʨʛʦʚ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʢ ʦʙʲʝʤʫ ɺɺʇ. ʊʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʪʦʨʛʦʚʣʠ ʥʘ 

ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʚ ʩʦʩʪʘʚʝ ɺɺʇ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʫʚʝʣʠʯʠʣʠʩʴ ʟʘ ʩʯʝʪ ʧʦʨʪʬʝʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. ʆʜʥʘʢʦ ʦʙʲʝʤ ʪʦʨʛʦʚʣʠ 

ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 3,6% ɺɺʇ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʤʥʦʛʦ 

ʥʠʞʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ.  

ʂʦʥʝʯʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʲʝʤ ʪʦʨʛʦʚ ʥʘ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʋʟʙʝʢʠʩʪʘʥʝ 

ʨʘʩʪʝʪ, ʜʦʣʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ɺɺʇ ʩʪʨʘʥʳ ʦʯʝʥʴ ʤʘʣʘ, ʘ ʟʥʘʯʠʪ, ʵʪʦʪ ʨʳʥʦʢ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʚʠʪ. ɽʛʦ ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʠʭ ʣʠʢʚʠʜʥʦʩʪʠ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ, 
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ʧʦʜʧʠʩʢʝ. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʝʩʦʨʘʟʤʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʠ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʨʳʥʢʘʤʠ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʢʨʫʧʥʝʡʰʠʤʠ ʩʝʛʤʝʥʪʘʤʠ 

ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʚʝʣʠʢʘ. ʕʪʦ ʨʘʟʣʠʯʠʝ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʠʜʝʪʴ ʧʨʦʙʣʝʤʳ ʚ 

ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʥʦʩʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʘʥʘʣʠʟʠʨʫʷ ʨʘʟʣʠʯʠʷ 

ʚʦ ʚʟʘʠʤʥʦʤ ʨʘʟʚʠʪʠʠ ʜʚʫʭ ʨʳʥʢʦʚ.  

 

 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ 2010ï2019  ʛʛ. 

(https://clck.ru/ThnAx). 

 

ʂʦʥʝʯʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʘ ʨʘʟʥʠʮʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʝʤ 

ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʜʚʫʭ ʨʳʥʢʦʚ, ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʠʚʘʪʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʤʥʦʛʠʭ ʣʝʪ (ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ. 

ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʆʈɻɸʅʀɿʆɺɸʅʅʆɻʆ  

ʀ ʅɽʆʈɻɸʅʀɿʆɺɸʅʅʆɻʆ ʈʓʅʂɸ ʎɽʅʅʓʍ ɹʋʄɸɻ ɺ ʋɿɹɽʂʀʉʊɸʅɽ (https://clck.ru/ThnAx) 
 

ɻʦʜ ʆʨʛʘʥʠʟʦʚʘʥʥʳʡ ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ ʅʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ 
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2010 65,1 3,9 Ƹ70,5 1615,9 96,1 ƶ245,9 

2011 214 13,3 ƶ328,7 1389,5 86,7 Ƹ86,0 

2012 207 9,9 Ƹ96,7 1886,5 90,1 ƶ135,8 

2013 95,6 9,8 Ƹ46,2 881,8 90,2 Ƹ46,7 

2014 100,2 7,6 ƶ104,8 1226,8 92,4 ƶ139,1 

2015 170 4,8 ƶ169,7 3338 95,2 ƶ272,1 

2016 311,7 2,2 ƶ183,4 14148,3 97,8 ƶ423,9 

2017 302,5 1,4 Ƹ97,0 21945,1 98,6 ƶ155,1 

2018 814,5 7,6 ƶ269,3 9895,5 92,4 Ƹ45,1 

2019 495,4 1,3 Ƹ60,8 37384 98,7 ƶ377,8 
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ʧʨʠʚʘʪʠʟʘʮʠʠ ʘʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ɽʱʝ ʦʜʥʘ ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʠʤʝʝʪ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʨʳʥʢʦʤ ʚ ʦʙʱʝʤ ʨʘʟʤʝʨʝ ʨʳʥʢʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ (ʢʦʤʠʩʩʠʦʥʥʳʝ) ʠʟʜʝʨʞʢʠ ʥʘ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʨʳʥʢʝ ʤʠʥʠʤʘʣʴʥʳ ʠ 

ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ [7]. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʵʪʠʭ ʙʦʣʴʰʠʭ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʪʦʨʤʦʟʷʪ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ. ʂ ʵʪʠʤ ʧʨʦʙʣʝʤʘʤ ʫʤʝʩʪʥʦ ʫʧʦʤʷʥʫʪʴ ʩʣʝʜʫʶʱʝʝ: 

ïʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʨʳʥʢʘ 

ʢʘʧʠʪʘʣʘ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ; 

ïʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʦʪʨʘʞʘʝʪ ʚʩʝ ʚʠʜʳ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʘʢʪʠʢʝ, ʚʳʧʫʩʢ ʠ ʦʙʨʘʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʮʝʥʥʳʭ ʙʫʤʘʛ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʮʝʥʥʳʭ 

ʙʫʤʘʛ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʣʠʛʘʮʠʡ) ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʘʚʦʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ; 

ïʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʠ ʟʘʱʠʪʘ ʧʨʘʚ 

ʘʢʮʠʦʥʝʨʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ; 

ïʫʟʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʨʳʥʦʢ 

ʮʝʥʥʳʭ ʙʫʤʘʛ, ʠ ʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʷʤʠ ʇʨʝʟʠʜʝʥʪʘ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʥʦʨʤʘʤ ʥʝʟʘʚʠʩʠʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ 

ʦʨʛʘʥʘ; 

ïʩʣʦʞʥʦʩʪʴ ʠ ʫʟʦʩʪʴ ʩʠʩʪʝʤʳ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ (ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʩʨʝʜʥʠʢ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ, 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ), ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ; 

ïʥʝʮʠʬʨʦʚʢʘ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʠʭ ʩʦʙʨʘʥʠʡ ʘʢʮʠʦʥʝʨʦʚ ʠ ʟʘʩʝʜʘʥʠʡ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʩʦʚʝʪʘ ʢʦʤʧʘʥʠʠ; 

ïʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (ʨʝʝʩʪʨʘ) ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʢʣʘʜʯʠʢʘʭ ʠ ʘʢʮʠʦʥʝʨʘʭ 

ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʪ. ʝ. ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʠʭ ʘʢʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʨʝʞʠʤʝ 

ʦʥʣʘʡʥ; 

ïʩʠʩʪʝʤʘ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʧʫʙʣʠʯʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʘʢʮʠʡ (IPO/SPO) ʫʩʪʘʨʝʣʘ, ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 

ʣʝʪ ʚ ʩʪʨʘʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʩʝʛʦ 4 IPO/SPO; 

ïʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʘʪʝʛʦʨʠʡ ʙʠʨʞʝʚʳʭ ʢʦʪʠʨʦʚʦʢ ʠ ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʥʝʙʠʨʞʝʚʳʭ ʦʧʝʨʘʮʠʡ ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʝʨʴʝʟʥʦ ʧʨʝʧʷʪʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ (https://clck.ru/ThnAx). 

 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ 

ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʣʫʯʰʝ, ʯʝʤ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʮʝʥʥʳʭ 

ʙʫʤʘʛ. ʈʘʟʤʝʨ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʝʤʦʡ ʜʦʣʝ ʥʘ ʦʙʱʝʤ 

ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʨʘʜʠʢʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʨʳʥʢʘ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʦʙʩʫʞʜʘʝʤʳʭ ʚ ʩʪʘʪʴʝ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴ ʨʝʘʣʠʟʘʮʠʷ: 

ʚ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ɸʆ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʳʧʫʩʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʮʠʡ ʧʦ 

ʦʪʢʨʳʪʦʡ ʠ ʤʘʩʩʦʚʦʡ ʧʦʜʧʠʩʢʝ ʢʨʫʧʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ 

ʛʦʩʫʜʘʨʩʪʚʘ; 

ïʧʝʨʝʩʤʦʪʨʝʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʚʦʝʤʫ ʠʤʫʱʝʩʪʚʫ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʚʚʝʩʪʠ ʚ ʵʪʦʡ ʩʚʷʟʠ ʩʠʩʪʝʤʫ 
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çʩʪʨʘʭʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠè; 

ïʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʢʘʪʝʛʦʨʠʡ ʣʠʩʪʠʥʛʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʦʥʜʦʚʦʡ ʙʠʨʞʝ 

(premium, standard) ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʘʥʠʡ, ʢʦʪʠʨʫʶʱʠʭʩʷ ʥʘ ʬʦʥʜʦʚʦʡ 

ʙʠʨʞʝ, ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʪʝʛʦʨʠʡ ʣʠʩʪʠʥʛʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ ʠ ʪʝʥʜʝʥʮʠʠ ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ.  

ɼʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʛʣʫʙʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
 

Abstract. The article discusses the factors and trends of developing the industry of 

construction materials during the years of independence of the Republic of Uzbekistan. Suggestions 

and practical recommendations for the further development of product diversification and 

deepening of economic reforms in the sphere of production of construction materials are presented 

in the paper as well. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʥʜʫʩʪʨʠʷ, ʧʨʝʜʧʨʠʷʪʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʮʝʥʢʘ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʠʥʚʝʩʪʠʮʠʷ, ʧʨʦʛʥʦʟ. 
 

Keywords: industry, enterprise, efficacy, production, estimation, modernization, investment, 

prognosis. 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʮʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʦʜʫʢʪʦʤ ʥʘ ɿʝʤʣʝ ʧʦʩʣʝ ʚʦʜʳ, 

ʝʛʦ ʛʦʜʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʧʣʘʥʝʪʝ ʩʦʩʪʘʚʣʷʝʪ 1 ʪʦʥʥʫ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʎʝʤʝʥʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 156 ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʦ 70% ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 10 ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʘʥ. ɽʛʦ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʚ 1,5ï2,0 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʳ 

ʨʦʩʪʘ ʤʠʨʦʚʦʛʦ ɺɺʇ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʚʘʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʥʘ ʮʝʤʝʥʪʥʳʭ ʟʘʚʦʜʘʭ [10]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʬʦʨʤ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦʚʳʝ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ, ʧʨʠʚʣʝʢʘʶʪʩʷ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ 

ʫʩʪʘʨʝʚʰʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʡ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʦʨʦʞʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʥʠ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
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ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʨʘʟʣʠʯʠʠ ʠ ʪʦʤ, ʢʘʢʠʤ ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ 

ʫʜʝʣʷʪʴ ʥʘʠʙʦʣʴʰʝʝ  ʚʥʠʤʘʥʠʝ, ʠʭ ʥʘʫʯʥʦʤʫ, ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʠ ʟʘʢʣʶʯʝʥʠʷʤ ʧʦ 

ʵʪʦʤʫ ʧʦʚʦʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʷ çʵʬʬʝʢʪè, çʵʬʬʝʢʪʠʚʥʦʩʪʴè, çʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʬɻʬʝʢʪʠʚʥʦʩʪʴè ʰʠʨʦʢʦ ʠʟʫʯʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʥʠʤ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʪʘʢʠʭ ʢʘʢ ʄ. ʅʘʟʘʨʦʚ, ɻ. ʇʦʧʦʚ [6], 

ɸ. ɸʥʯʠʰʢʠʥ [7], ɸ. ɻʨʷʟʥʦʚʘ [8], ɺ. ʅʦʚʦʞʠʣʦʚ, ɺ. ʇʘʚʣʦʚ, ɸ. ʄʘʣʠʥʠʥ, ɹ. ʇʣʳʰʝʚʩʢʠʡ, 

ʉ. ʇʝʨʚʫʰʠʥ ʠ ʜʨ. ʋʟʙʝʢʩʢʠʝ ʵʢʦʥʦʤʠʩʪʳ, ʪʘʢʠʝ ʢʘʢ ʉ. ɻʫʣʦʤʦʚ, ʂ. ɸʙʜʫʨʘʭʤʘʥʦʚ, 

ʐ. ɿʘʡʥʫʪʜʠʥʦʚ, ʈ. ɸʣʠʤʦʚ, ʐ. ʐʦʜʤʦʥʦʚ, ɸ. ɺʘʭʘʙʦʚ, ʄ. ʊʫʨʩʫʥʭʦʜʞʘʝʚ, ʕ. ʄʘʭʤʫʜʦʚ, 

ɸ. ʄʘʤʝʜʦʚ, ʅ. ʄʘʭʤʫʜʦʚ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʠ 

ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʘʷʩʷ ʦʪʨʘʩʣʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʈʦʣʴ ʦʪʨʘʩʣʠ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʘʥʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʨʦʣʴʶ ʚ ʦʙʥʦʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʞʠʣʴʷ, ʫʚʝʣʠʯʝʥʠʠ 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ 2019 ʛ. ʋʟʙʝʢʠʩʪʘʥ ʥʘʧʨʘʚʠʣ 21,5 ʤʣʨʜ ʩʫʤʦʚ ʠʟ ʦʙʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [2ï3]. 
 

ʊʘʙʣʠʮʘ. 

ʀʅɺɽʉʊʀʎʀʀ ɺ ʆʉʅʆɺʅʆʁ ʂɸʇʀʊɸʃ  

ʀ ʆʉʅʆɺʅʓɽ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ 

 ʉʊʈʆʀʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
 

ʇʦʢʘʟʘʪʝʣʠ 2014 2015 2016 2017 2018 2019 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ - 

ʚʩʝʛʦ, ʤʣʨʜ ʩʫʤ 

37646,2 44810,4 51232,0 72155,2 124231,3 195927,3 

ɼʦʣʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ ʚ ɺɺʇ, ʚ% 

21,3 21,3 21,1 23,9 30,6 38,3 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʤʣʨʜ ʩʫʤ 20060,4 25423,1 29413,9 34698,0 51129,3 71156,5 

 

ʉ ʧʝʨʚʳʭ ʣʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʘʥʝ 

ʩʯʠʪʘʣʘʩʴ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʫʩʠʣʝʥʠʷ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʨʘʩʣʠ. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʩʪʘʣʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʦʪ 23 ʤʘ ̫2019 ʛ. çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʨʘʟʚʠʪʠʶ ʦʪʨʘʩʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚè. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣ ̫ʙʳʩʪʨʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʦʪʨʘʩʣʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʤʝʩʪʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ɻʢʩʧʦʨʪʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1]. 

ɺ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʘ ʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʥʝʜʨʝʥʠʶ ʠ ʦʩʚʦʝʥʠʶ 

ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʩʦʟʜʘʥʳ ʜʝʩʷʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʩʳʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ. ʕʪʦ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ 

ʧʦʩʪʝʧʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʟʘʢʫʧʢʠ ʵʥʝʨʛʦ- ʠ 
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ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʘʧʫʩʢʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʟʘʚʦʜʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʮʝʤʝʥʪʘ, 

ʢʠʨʧʠʯʘ ʠ ʜʨʫʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

 ɼʦʣʷ ɺɺʇ 

ʇʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ 

 

ʈʠʩʫʥʦʢ 1. ʊʝʤʧʳ ʨʦʩʪʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʜʠʥʘʤʠʢʘ ʝʝ ʜʦʣʠ ʚ ɺɺʇ. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʘʥʝ  ʨʘʩʪʝʪ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʜʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʩʪʨʘʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʪʝʪ ʠ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʥʠʞʘʝʪʩʷ. ʆʪʨʘʩʣʴ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʪʝʤʧʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʭʦʜʠʪʩʷ 55ï70% ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʦʧʨʝʜʝʣʷʷ 

ʧʦʪʝʥʮʠʘʣ ʚʩʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

ʋʨʦʚʝʥʴ ʩʧʨʦʩʘ ʥʘ ʮʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʎʝʤʝʥʪʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ 

ʦʪʨʘʩʣʴʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʦʪ ʢʦʪʦʨʦʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʬʦʨʤ, ʧʨʦʚʦʜʠʤʳʭ ʨʫʢʦʚʦʜʩʪʚʦʤ ʨʝʩʧʫʙʣʠʢʠ, ʦʙʲʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʨʘʩʪʝʪ. ʂ ʧʨʠʤʝʨʫ, ʚ 1990 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ 

ʩʦʩʪʘʚʣʷʣʦ 3,4 ʤʣʥ ʪ, ʘ ʢ 2019 ʛ. ʝʛʦ ʦʙʲʝʤ ʜʦʩʪʠʛ 9,6 ʤʣʥ ʪ, ʠʣʠ ʚ 2,8 ʨʘʟʘ. 

 ʆʙʲʝʤ ʩʧʨʦʩʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʩʪʝʪ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʚ ʩʚʷʟʠ ʩ 

ʨʘʩʪʫʱʠʤ ʦʙʲʝʤʦʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʣʫʯʰʝʥʠʷ ʜʦʭʦʜʦʚ ʠ ʫʩʣʦʚʠʡ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦʤʫ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʘʩʰʪʘʙʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʘʩʪʥʦʛʦ ʞʠʣʴʷ ʧʦ 

ʪʠʧʦʚʳʤ ʧʨʦʝʢʪʘʤ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʟʘ 2019 ʛ. ʧʦ ʛʦʩʧʨʦʛʨʘʤʤʘʤ ʧʦʩʪʨʦʝʥʦ ʦʢʦʣʦ 30 ʪʳʩ ʜʦʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʙʦʣʝʝ 15 ʪʳʩ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʢʦʣʦ 15 ʪʳʩ ʚ ʛʦʨʦʜʘʭ, ʚʩʝʛʦ 19,5 ʪʳʩ ʢʚʘʨʪʠʨ. 

ɺʩʝʛʦ ʧʦʩʪʨʦʝʥʦ ʦʢʦʣʦ 49,5 ʪʳʩ ʜʦʤʦʚ, ʥʘ ʯʪʦ ʚʳʜʝʣʝʥʦ 12 ʪʨʣʥ 24 ʤʣʨʜ ʩʫʤʦʚ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʧʨʠʥʮʠʧʫ çʧʦʜ ʢʣʶʯè ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʯʘʩʪʥʳʭ ʜʦʤʦʚ, ʩʦʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʨʦʩʪ ʩʧʨʦʩʘ ʚ ʦʪʨʘʩʣʠ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʯʥʳʡ ʢʠʨʧʠʯ. ʊʘʢ, ʚ 2019 ʛʦʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʞʞʝʥʦʛʦ ʢʠʨʧʠʯʘ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 2,8 ʨʘʟʘ, ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ ð ʥʘ 181%, ʛʠʧʩʦʢʘʨʪʦʥʘ ð ʚ 

2,1 ʨʘʟʘ, ʜʝʢʦʨʘʪʠʚʥʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ð ʚ 4,3 ʨʘʟʘ, ʦʙʦʝʚ (ʦʙʦʝʚ) ð ʚ 89 ʨʘʟ [9]. 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʮʝʣʦʤ ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʶʪ ʠʥʜʠʢʘʪʦʨʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʩʝʢʪʦʨʝ, ʤʦʞʥʦ ʟʘʜʫʤʘʪʴʩʷ ʦʙ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʢʦʥʦʤʠʢʝ. ɺ ʦʪʨʘʩʣʴ ʚʢʣʘʜʳʚʘʶʪʩʷ 

ʤʘʩʰʪʘʙʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʫʯʘʩʪʠʝʤ ʚʝʜʫʱʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ɺ 

2017ï2019 ʛʦʜʘʭ, ʩʦʛʣʘʩʥʦ ʇʨʦʛʨʘʤʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʩʪʘʚʠʣʘ 238,5 ʤʣʥ ʩʫʤʦʚ. ʈʝʘʣʠʟʦʚʘʥʦ 18 ʢʨʫʧʥʳʭ 
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ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʩʫʤʤʫ 1 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʥʦʚʳʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠʭ ʨʘʟʚʠʪʠʶ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʟʘ ʩʯʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ ʋʟʙʝʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʦ ʧʨʦʜʫʢʮʠʠ ʥʘ 418 ʤʣʨʜ ʩʫʤʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʤʧʦʨʪ ʩʦʢʨʘʪʠʣʩʷ 

ʥʘ 47 ʤʣʥ ʩʫʤʦʚ [5]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʠ ʟʘʧʫʩʢʘ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ 

ʚʳʧʫʩʢʫ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʘʩʩʦʨʪʠʤʝʥʪ 

ʧʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʵʢʩʧʦʨʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʨʘʩʪʝʪ. ɽʩʣʠ ʚ 2016 ʛ. ɻ ʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 12,9 ʤʣʥ ʜʦʣʣʘʨʦʚ, ʚ 2017 ʛ. ð 23,7 ʤʣʥ ʜʦʣʣʘʨʦʚ, ʚ 2018 ʛ. ð 

34,7 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ, ʪʦ ʟʘ ʧʝʨʚʳʝ ʩʝʤʴ ʤʝʩʷʮʝʚ 2019 ʛ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʩʫʤʤʫ 38,3 ʤʣʥ ʜʦʣʣʘʨʦʚ. 

ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ $ 5,3 ʤʣʥ, ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ $ 4,5 ʤʣʥ., $ 3,9 ʤʣʥ, ʛʠʧʩʦʢʘʨʪʦʥ $ 4,6 

ʤʣʥ., ʙʫʤʘʞʥʘʷ ʧʨʦʜʫʢʮʠʷ $ 2,2 ʤʣʥ ʩʪʝʢʣʦ ʠ ʠʟʜʝʣʠʷ ʠʟ ʩʪʝʢʣʘ $ 1,0 ʤʣʥ, ʙʳʣʠ ʪʘʢʞʝ 

ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʦʙʦʠ ʠ ʜʨʫʛʘʷ ʧʨʦʜʫʢʮʠʷ ʥʘ ʩʫʤʤʫ 1,6 ʜʦʣʣʘʨʦʚ ʉʐɸ. 

ʉ 2019 ʛʦʜʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ, ɻʨʫʟʠʠ ʠ ʂʠʪʘʝ. 

ʋʩʠʣʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʥʘʯʘʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʘʩʪʠʢʦʚʳʭ ʧʘʥʝʣʝʡ ʜʣʷ ʩʪʝʥ ʠ 

ʧʦʪʦʣʢʦʚ, ʘʣʶʤʠʥʠʝʚʦ-ʧʣʘʩʪʠʢʦʚʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʧʘʥʝʣʝʡ, ʧʦʣʠʤʝʨʥʳʭ ʪʨʫʙ ʠ ʬʠʪʠʥʛʦʚ ʜʣʷ 

ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʨʘʜʠʘʪʦʨʦʚ, ʨʘʤ ʠ ʜʚʝʨʝʡ ʠʟ ʘʣʶʤʠʥʠʷ ʠ ʧʦʣʠʤʝʨʦʚ, 

ʩʘʡʜʠʥʛʦʚʳʭ ʧʘʥʝʣʝʡ, ʙʨʝʟʝʥʪʘ ʠ ʜʨ [12]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʦʚ ʧʦ ʪʠʧʦʚʳʤ ʧʨʦʝʢʪʘʤ. ɽʩʣʠ 10 ʣʝʪ ʥʘʟʘʜ ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʯʝʨʝʧʠʮʘ, ʤʝʪʘʣʣʦʯʝʨʝʧʠʮʘ, ʧʨʦʬʥʘʩʪʠʣ, ʰʠʬʝʨ, ʘʣʶʤʠʥʠʝʚʳʡ ʧʨʦʬʠʣʴ, ʧʨʦʬʠʣʴ ʇɺʍ, 

ʢʣʝʡ ʇɺʍ, ʢʨʘʩʢʠ, ʨʘʜʠʘʪʦʨʳ, ʧʣʠʥʪʫʩʳ, ʤʨʘʤʦʨ, ʛʨʘʥʠʪ, ʜʚʝʨʠ, ʧʣʠʪʢʘ, ʣʘʤʧʦʯʢʠ, 

ʧʣʘʩʪʠʢʦʚʳʝ ʧʦʪʦʣʢʠ ʠ ʧʨʦʯʝʝ ʧʦʜʦʙʥʳʝ ʧʨʦʜʫʢʮʠʠ ʚʚʦʟʠʜʠʩʴ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ, ʩʝʛʦʜʥʷ ʵʪʠ 

ʚʠʜʳ ʧʨʦʜʫʢʮʠʠ ʠʜʫʪ ʥʘ ʵʢʩʧʦʨʪ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʵʪʦʡ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ, ʧʦʩʪʝʧʝʥʥʘʷ 

ʣʦʢʘʣʠʟʘʮʠʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʪʨʘʥʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʟʘʧʫʱʝʥ ʨʷʜ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʦʪʜʝʣʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʭʠʝ ʩʤʝʩʠ, ʛʠʧʩʦʢʘʨʪʦʥ ʠ ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʠʟʜʝʣʠʷ, ʦʢʦʥʥʳʝ ʠ 

ʜʚʝʨʥʳʝ ʙʣʦʢʠ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʘʥʝʣʠ ʠ ʧʘʥʝʣʠ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ, ʧʣʘʩʪʠʢʦʚʳʭ ʠ ʘʣʶʤʠʥʠʝʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʥʝʜʨʝʥʳ ʥʦʚʳʝ ʚʠʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ISO ʧʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʝʜʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ - ʛʠʧʩʦʢʘʨʪʦʥ, ʩʫʭʠʝ ʩʤʝʩʠ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʨʤʦʩʪʦʡʢʠʝ ʧʦʣʠʤʝʨʥʳʝ ʪʨʫʙʳ, ʢʝʨʘʤʠʯʝʩʢʘʷ 

ʧʣʠʪʢʘ, ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ, ʙʘʟʘʣʴʪʦʚʦʝ ʚʦʣʦʢʥʦ ʠ ʘʨʤʘʪʫʨʘ, ʦʩʚʦʝʥʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ [11]. 

ɺ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʪʨʘʩʣʠ ʠ ʟʘʧʫʩʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʶ 
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ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʫʛʣʫʙʣʝʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2019 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2018 ʛ. 

ʦʙʲʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 10,9%. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʘʥʝ ʩʦʩʪʘʚʣʷʶʪ ʮʝʤʝʥʪ, 

ʰʠʬʝʨ ʠ ʩʪʝʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ (ʈʠʩʫʥʦʢ 2). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10%, ʠʟʚʝʩʪʠ ð 8%, ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʣʠʩʪʦʚ ð 

6%. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʩʪʦʣʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʠʤʧʦʨʪʥʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ [7]. 

 
ʈʠʩʫʥʦʢ 2. ʉʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʩʪʨʘʥʝ, ʚ 

ʧʨʦʮʝʥʪʘʭ [4]. 
 

ɸʥʘʣʠʟ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʜʚʠʛʦʚ ʚ ʦʪʨʘʩʣʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʨʘʥʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ïʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ ʫʩʪʘʨʝʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʥʘ ʤʥʦʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ, ʥʘʣʠʯʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ; 

ïʥʝʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʘʥʝ; 

ïʥʠʟʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ; 

ïʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

ïʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʤʘʨʢʝʪʠʥʛʘ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ ʨʳʥʢʘ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ; 

ïʦʪʩʫʪʩʪʚʠʝ ʤʘʩʰʪʘʙʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʙʠʟʥʝʩ-ʧʣʘʥʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ 

ʤʝʥʷʶʱʠʭʩʷ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʜʨ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʚ ʮʝʣʦʤ ʠ ʚ ʦʪʨʘʩʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʘʢʨʳʚʘʶʱʠʭʩʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʚʘʶʱʠʤʠʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʠʭ ʤʝʨ ʚ 

ʦʪʨʘʩʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʨʘʥʳ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʨʝʬʦʨʤ ʚ ʦʪʨʘʩʣʠ: 

ïʚʦ-ʧʝʨʚʳʭ, ʫʩʢʦʨʠʪʴ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ 

ʮʝʤʝʥʪ

ʩʪʝʥʦʚʳʝ 
ʤʘʪʝʨʠʘʣʳ

ʩʧʝʮʠʘʣʴʥʳʝ 
ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳʜʨʫʛʠʝ
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ʠʥʚʝʩʪʠʮʠʡ, ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʤʦʨʘʣʴʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʝʱʝ ʙʦʣʴʰʝ ʫʚʝʣʠʯʠʪʴ ʪʝʤʧʳ ʧʨʠʦʙʨʝʪʝʥʠʷ ʚʳʩʦʢʦ-ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʨʝʜʠʪʦʚ ʠ ʘʨʝʥʜʳ; 

ïʚʦ-ʚʪʦʨʳʭ, ʨʘʟʚʠʪʠʝ ʚʟʘʠʤʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʪʨʘʩʣʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʥʝʜʨʝʥʠʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ 

ʢʣʘʩʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʟʚʠʪʠʝ; 

ïʚ-ʪʨʝʪʴʠʭ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ 

ʚʥʝʜʨʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

ïʚ-ʯʝʪʚʝʨʪʳʭ, ʩʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʘʥʝ ʩ ʫʯʘʩʪʠʝʤ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ; 

ïʚ-ʧʷʪʳʭ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

ïʚ-ʰʝʩʪʳʭ, ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʪʦʢʩʠʯʥʳʭ 

ʦʪʭʦʜʦʚ ʟʘ ʩʯʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʩʢʦʨʠʪʴ ʫʩʪʘʥʦʚʢʫ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʬʠʣʴʪʨʦʚ ʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

ïʚ-ʩʝʜʴʤʳʭ, ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʠ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʘʭ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʙʦʣʴʰʠʭ ʪʦʥʥ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

ïʚ-ʚʦʩʴʤʳʭ, ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʠ ʜʨ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʘʥʫʪ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʦʪʨʘʩʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʛʣʫʙʣʝʥʠʷ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʚʳʰʝʥʠʷ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ, ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ɺ ʮʝʣʦʤ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʚʘʣʶʪʥʳʝ ʨʝʟʝʨʚʳ ʩʪʨʘʥʳ ʟʘ ʩʯʝʪ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ ʩʪʨʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳʤʠ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ, ʨʘʩʰʠʨʝʥʠʷ ʠʭ 

ʘʩʩʦʨʪʠʤʝʥʪʘ, ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʡ ʵʢʩʧʦʨʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʙʜʫʢʘʨʠʤʦʚ ʀ. ʊ. ʉʧʦʩʦʙʳ ʯʪʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʊʘʰʢʝʥʪ, 

1999. 

2. ʄʘʜʨʘʭʠʤʦʚ ʋ. ɸ. ʇʫʪʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ: ʘʚʪʦʨʝʬ. ʜʠʩʩ. é ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ. ʊʘʰʢʝʥʪ, 2017.  

3. ʅʠʟʘʤʦʚ ɸ. ɹ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ. ʊʘʰʢʝʥʪ, 2006.  

4. ʄʘʭʤʫʜʦʚ ʕ. ʍ. ʕʢʦʥʦʤʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʘʰʢʝʥʪ, 2015.  

5. ʅʘʟʘʨʦʚ ʄ. ɻ. ʆʙʱʘʷ ʪʝʦʨʠʷ ʩʪʘʪʠʩʪʠʢʠ. ʄ.: ʆʤʝʛʘ-ʃ, 2011. 

6. ʇʦʧʦʚ ɻ. ʍ. ɺʝʣʠʢʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ XXI ʚʝʢʘ. ʄ., 2013. 416 ʩ.,  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 249 

 

7. ɸʥʯʠʰʢʠʥ ɸ. ʀ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʝʤʧʦʚ ʠ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʄ.: 

ʄɸʂʉ ʇʨʝʩʩ, 2003.  

8. ɻʨʷʟʥʦʚʘ ɸ. ɻ. ʆʩʥʦʚʳ ʤʝʥʝʜʞʤʝʥʪʘ. ʄ.: ʕʢʦʥʦʤʠʢʘ, 2007. 428 ʩ.  

9. ʅʦʚʦʞʠʣʦʚ ɺ. ɺ. ʋ ʠʩʪʦʢʦʚ ʧʦʜʣʠʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʄ.: ʅʘʫʢʘ, 1995. 234 ʩ.  

10. ʇʘʚʣʦʚ ɺ. ʉ., ɸʣʝʢʩʝʝʚ ʄ. ʖ., ʇʘʯʢʘʣʦʚ ɸ. ɺ. ʄʠʥʠʩʪʨʳ ʬʠʥʘʥʩʦʚ: ʆʪ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʄ.: ɸʣʴʙʠʥʘ ʇʘʙʣʠʰʝʨ, 2019. 554 ʩ.  

11. ʄʘʣʠʥʠʥ ɸ. ʄ., ʃʦʙʞʘʥʠʜʟʝ ɸ. ɸ., ɹʘʨʳʛʠʥ ʄ. ɽ., ɸʥʜʨʝʝʚʘ ɼ. ɸ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ 

ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʘʥʠʪʘʨʥʦʡ ʘʚʠʘʮʠʠ // ɺʝʩʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. 2014. ʊ. 18. ˉ3. ʉ. 46-50. 

12. Kalmuratov B. S. The current state of innovative development of the construction industry 

of the Republic of Uzbekistan // ISJ Theoretical & Applied Science. 2020. ̄ 02 (82). P. 455-463. 

https://doi.org/10.15863/TAS.2020.02.82.74 
 

References: 

1. Abdukarimov, I. T. (1999). Sposoby chteniya i analiza finansovoi otchetnosti. Tashkent.  

2. Madrakhimov, U. A. (2017). Puti povysheniya ustoichivogo ekonomicheskogo rosta v 

Uzbekistane: authoref. Ph.D. diss. Tashkent. 

3. Nizamov, A. B. (2006). Ekonomicheskii rost i upravleniya regionalônoi ekonomikoi v 

usloviyakh rynka. Tashkent. 

4. Makhmudov, E. Kh. (2015). Ekonomika promyshlennykh predpriyatii. Tashkent.  

5. Nazarov, M. G. (2011). Obshchaya teoriya statistiki. Moscow. (in Russian). 

6. Popov, G. Kh. (2013). Velikaya alôternativa XXI veka. Moscow. (in Russian). 

7. Anchishkin, A. I. (2003). Prognozirovanie tempov i faktorov ekonomicheskogo rosta. 

ʄʦʩʢʚʘ. (in Russian). 

8. Gryaznova, A. G. (2007). Osnovy menedzhmenta. Moscow. (in Russian). 

9. Novozhilov, V. V. 1995. U istokov podlinnoi ekonomicheskoi nauki. Moscow. (in Russian). 

10. Pavlov, V. S., Alekseev, M. Yu., & Pachkalov, A. V. (2019). Ministry finansov: Ot 

Rossiiskoi imperii do nashikh dnei. Moscow. (in Russian). 

11. Malinin, A. M., Lobzhanidze, A. A., Barygin, M. E., & Andreeva, D. A. (2014). 

Organizatsiya i otsenka funktsionirovaniya regionalônoi sistemy sanitarnoi aviatsii. Vestnik 

Rossiiskoi akademii estestvennykh nauk, 18(3), 46-50. (in Russian). 

12. Kalmuratov, B. S. (2020). The current state of innovative development of the construction 

industry of the republic of Uzbekistan. ISJ Theoretical & Applied Science, (02(82)), 455-463. 

https://doi.org/10.15863/TAS.2020.02.82.74 
 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 16.02.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

22.02.2021 ʛ. 

_______________________________________________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʵʪʷʢʫʙʦʚ ɸ. ɼ., ɹʦʣʪʘʝʚ ʋ. ʊ. ʊʝʥʜʝʥʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 

7. ˉ3. ʉ. 243-249. https://doi.org/10.33619/2414-2948/64/26 
 

Cite as (APA): 

Matyakubov, A., & Boltaev, U. (2021). The Trend of Economic Development of Production 

of Building Materials in the Republic of Uzbekistan. Bulletin of Science and Practice, 7(3), 243-

249. (in Russian). https://doi.org/10.33619/2414-2948/64/26 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 250 

 

ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ / JURIDICAL SCIENCES 

______________________________________________________________________________________________ 

 

ʋɼʂ 342.1 https://doi.org/10.33619/2414-2948/64/27 

 

ʂʆʅʉʊʀʊʋʎʀʆʅʅʓʁ ɿɸʂʆʅ, ʇʈʀʅʗʊʓʁ ɺʆʇʈɽʂʀ ʇʆʃʆɾɽʅʀʗʄ  

ʂʆʅʉʊʀʊʋʎʀʀ ʂʀʈɻʀɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ: ʅɸʋʏʅʆ-ʇʈɸɺʆɺʆʁ ɸʅɸʃʀɿ 

 

Éɸʤʘʥʘʣʠʝʚ ʋ. ʆ., ORCID: 0000-0002-7438-8752, SPIN-ʢʦʜ: 9833-2091, ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, 

ʂʠʨʛʠʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʶʨʠʜʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, aurmato@mail.ru 

 

CONSTITUTIONAL LAW ADOPTED CONTRARY TO THE PROVISIONS 

CONSTITUTION OF THE KYRGYZ REPUBLIC: SCIENTIFIC AND LEGAL ANALYSIS 

 

ÉAmanaliev U., ORCID: 0000-0002-7438-8752, SPIN-code: 9833-2091, Dr. habil.,  

Kyrgyz State Law University, Bishkek, Kyrgyzstan, aurmato@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

çʆ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʘ ʦ ʚʳʙʦʨʘʭ ʇʨʝʟʠʜʝʥʪʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè. ɸʚʪʦʨʫ 

ʫʜʘʣʦʩʴ ʥʘʫʯʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʥʷʪʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʦʣʦʞʝʥʠʷʤ 

ʂʦʥʩʪʠʪʫʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʂʦʥʩʪʠʪʫʮʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʙʱʝʧʨʠʟʥʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʚʩʝʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ, ʠʤʝʶʱʝʛʦ ʚʳʩʰʫʶ ʩʠʣʫ. ɺ ʩʪʘʪʴʝ 

ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ, ʢʘʢ ʧʨʠʥʷʪʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ 

ʟʘʢʦʥʘ, ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʚʳʙʦʨʦʚ ʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʨʝʬʦʨʤʳ. ɸʚʪʦʨ ʪʘʢʞʝ ʩʦʩʣʘʣʩʷ ʥʘ ʨʝʰʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ 

ʚʳʙʦʨʘʤ ʠ ʧʨʦʚʝʜʝʥʠʶ ʨʝʬʝʨʝʥʜʫʤʦʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʷ 

ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʦʪ 6 ʦʢʪʷʙʨʷ 2020 ʛ. ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʧʘʨʣʘʤʝʥʪʩʢʠʭ ʚʳʙʦʨʦʚ ʦʪ 4 ʦʢʪʷʙʨʷ 2020 ʛ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 21 ʦʢʪʷʙʨʷ 2020 ʛ. 

ʫʩʪʘʥʦʚʣʝʥʦ ʎʝʥʪʨʘʣʴʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʳ ʧʝʨʝʠʟʙʨʘʥʠʷ ʚ ɾʦʛʦʨʢʫ 

ʂʝʥʝʰ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ɾʦʛʦʨʢʫ ʂʝʥʝʰʝʤ ʧʨʠʥʷʪ 

ʥʝʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠʥʷʪʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦ ʫʪʚʝʨʞʜʝʥʥʳʭ, 

ʧʨʠʥʷʪʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʢʨʝʧʣʝʥʦ ʚ ɿʘʢʦʥʝ ˉ223 çʆ ʈʝʛʣʘʤʝʥʪʝ 

ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 25 ʥʦʷʙʨʷ 2011 ʛ. ʠ ʚ ˉ241 çʆ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 20 ʠʶʣʷ 2009 ʛ. 

 

Abstract. The article analyzes the constitutional law of the Kyrgyz Republic ñOn 

the suspension of certain provisions of the law on elections of the President of the Kyrgyz Republic 

and deputies of the Jogorku Kenesh of the Kyrgyz Republicò. The author was able to scientifically 

show that the adopted constitutional law contradicts the provisions of the Constitution. In this case, 

the Constitution of the Kyrgyz Republic is generally recognized as the main regulator of all legal 

relations in society, which has supreme power. The article also examines the legality of such actions 

as the adoption of a constitutional law, the suspension of elections to the Jogorku Kenesh of 

the Kyrgyz Republic, and the implementation of constitutional reform. The author also referred to 

the decisions of the Central Election Commission of the Kyrgyz Republic on elections and 

referenda. Based on the decisions of the CEC on October 6, 2020, the Central Election Commission 
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of the Kyrgyz Republic declared the results of the October 4 parliamentary elections invalid. In this 

regard, the CEC set October 21, 2020 as the date of re-election to the Jogorku Kenesh of the Kyrgyz 

Republic but noted that the Jogorku Kenesh adopted an unconstitutional law. In addition, it was 

noted that the adopted normative acts in the Kyrgyz Republic will be implemented on the basis of 

specially approved, adopted normative acts. This provision is enshrined in Law No. 223 ñOn 

the Regulation of the Jogorku Kenesh of the Kyrgyz Republicò dated November 25, 2011 and in no. 

241 ñOn regulatory legal acts of the Kyrgyz Republicò dated July 20, 2009. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʤʦʢʨʘʪʠʷ, ʚʳʙʦʨ, ʂʦʥʩʪʠʪʫʮʠʷ, ʟʘʢʦʥ, ʇʨʝʟʠʜʝʥʪ, ɾʦʛʦʨʢʫ ʂʝʥʝʰ, 

ʨʝʬʦʨʤʘ, ʥʦʨʤʘ, ʨʝʬʝʨʝʥʜʫʤ. 

 

Keywords: democracy, choice, constitution, law, President, Jogorku Kenesh, reform, norm, 

referendum.  

 

ɺʳʙʦʨʳ ð ʬʦʨʤʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʨʦʜʦʚʣʘʩʪʠʷ ʚ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝ. 

5 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʧʨʦʠʟʦʰʣʠ ʥʘʨʦʜʥʳʝ ʚʦʣʥʝʥʠʷ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʧʦʩʣʫʞʠʣʠ ʠʪʦʛʠ 

ʚʳʙʦʨʦʚ. ɺ ʠʪʦʛʝ ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʦʙʳʪʠʡ ʇʨʝʟʠʜʝʥʪ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʦʩʨʦʯʥʦ 

ʩʣʦʞʠʣ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ, ʩʤʝʥʠʣʩʷ ʊʦʨʘʛʘ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʇʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʫʰʝʣ ʚ ʦʪʩʪʘʚʢʫ. ɼʘʥʥʳʝ ʰʘʛʠ ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʝʡ ʂʦʥʩʪʠʪʫʮʠʠ, ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʟʘʢʦʥʦʚ ʠ ʟʘʢʦʥʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʟʥʠʢʣʠ ʚʦʧʨʦʩʳ ʦ ʣʝʛʠʪʠʤʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʠ 

ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ.  

6 ʦʢʪʷʙʨʷ 2020 ʛ. ʎʝʥʪʨʘʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʚʳʙʦʨʘʤ ʠ ʧʨʦʚʝʜʝʥʠʶ ʨʝʬʝʨʝʥʜʫʤʦʚ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʜʘʣʝʝ ð ʎʝʥʪʨʘʣʴʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʢʦʤʠʩʩʠʷ) ʧʨʠʟʥʘʥʳ 

ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʠʪʦʛʠ ʧʘʨʣʘʤʝʥʪʩʢʠʭ ʚʳʙʦʨʦʚ, ʧʨʦʭʦʜʠʚʰʠʭ 4 ʦʢʪʷʙʨʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ð ʎʝʥʪʨʘʣʴʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʢʦʤʠʩʩʠʷ 21 ʦʢʪʷʙʨʷ 2020 ʛ. ʥʘʟʥʘʯʝʥʘ 

ʜʘʪʘ ʧʦʚʪʦʨʥʳʭ ʚʳʙʦʨʦʚ ʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ï 20 ʜʝʢʘʙʨʷ 2020 ʛ. [1]. 

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʠʩʭʦʜʷ ʠʟ ʩʪʘʪʝʡ 38 ʠ 64 ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʳʙʦʨʘʭ ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 2 ʠʶʣʷ 2011 ʛ. ̄68 [2]. 

22 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʜʝʧʫʪʘʪʘʤʠ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ɸ. 

ɾʘʧʘʨʦʚʳʤ, ʊ. ʄʘʤʳʪʦʚʳʤ, ʂ. ʀʩʘʝʚʳʤ, ʆ. ʊʝʢʝʙʘʝʚʳʤ, ʀ. ʆʤʫʨʢʫʣʦʚʳʤ, ɸ. 

ʉʫʣʘʡʤʘʥʦʚʳʤ, ɾ. ʊʫʨʫʩʢʫʣʦʚʳʤ, ʅ. ɸʣʠʤʙʝʢʦʚʳʤ, ʆ. ɹʘʢʠʨʦʚʳʤ ʠʥʠʮʠʠʨʦʚʘʥ 

ʟʘʢʦʥʦʧʨʦʝʢʪ, ʘ ʧʦʪʦʤ ʙʳʣ ʧʨʠʥʷʪ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʥʦʨʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʳʙʦʨʘʭ ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè [3]. 

ʎʝʣʴʁ ʜʘʥʥʦʛʦ ɿʘʢʦʥʘ ʙʳʣʠ: ʩʪʘʙʠʣʠʟʘʮʠ ̫ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ, 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ, ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʜʦʚʝʨʠʷ ʥʘʩʝʣʝʥʠʷ ʢ ʚʳʙʦʨʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʤʫ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʤʫ ɿʘʢʦʥʫ, ʙʳʣʠ ʧʨʠʦʩʪʘʥʦʚʣʝʥ rʜʝʡʩʪʚʠ ̫ʩʪʘʪʝʡ 

38 ʠ 63 ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʳʙʦʨʘʭ ʇʨʝʟʠʜʝʥʪʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 2 ʠʶʣʷ 

2011 ʛ. ̄68 ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʨʝʬʦʨʤʳ [3]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʥʘʫʯʥʦ-ʧʨʘʚʦʚʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʦʛʦ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʚʦʟʥʠʢʣʠ ʚʦʧʨʦʩʳ ʦ ʝʛʦ ʣʝʛʠʪʠʤʥʦʩʪʠ, ʥʝʧʨʦʪʠʚʦʨʝʯʠʠ 
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ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʘʤ. ɺ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʘʥʘʣʠʟ 

ʩʣʝʜʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ.  

ʉʦʛʣʘʩʥʦ ʩʪ. 2 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 20 ʠʶʣʷ 2009 ʛ. ̄ 241, çʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʘʢʪ ð 

ʦʬʠʮʠʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ, ʧʨʠʥʷʪʳʡ (ʠʟʜʘʥʥʳʡ) ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʤʧʝʪʝʥʮʠʠ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ (ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ), ʦʨʛʘʥʘ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʫʪʝʤ ʨʝʬʝʨʝʥʜʫʤʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ, 

ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʦʪʤʝʥʫ ʥʦʨʤ ʧʨʘʚʘ (ʧʨʘʚʦʚʳʭ ʥʦʨʤ)è [4]. 

ɺ ʶʨʠʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜ ʧʦʥʷʪʠʝʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʧʨʠʟʥʘʝʪʩʷ 

ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʠʩʪʦʯʥʠʢʦʤ ʧʨʘʚʘ. ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʠʟʚʝʩʪʥʦʛʦ ʫʯʝʥʦʛʦ 

ʉ. ʉ. ɸʣʝʢʩʝʝʚʘ, çʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʘʢʪ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʦʨʤ 

ʧʨʘʚʘè [5]. 

ʉʦʛʣʘʩʥʦ ʩʪ. 6 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè, ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ [4]: 

1) ʂʦʥʩʪʠʪʫʮʠʷ; 

2) ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ; 

3) ʢʦʜʝʢʩ; 

4) ʟʘʢʦʥ; 

5) ʫʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ; 

6) ʧʦʩʪʘʥʦʚʣʝʥʠʝ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ; 

7) ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ; 

8) ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʙʘʥʢʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ; 

9) ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʎʝʥʪʨʘʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʚʳʙʦʨʘʤ ʠ ʧʨʦʚʝʜʝʥʠʶ ʨʝʬʝʨʝʥʜʫʤʦʚ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ; 

10) ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ 

ʥʝʢʦʪʦʨʳʭ ʥʦʨʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʳʙʦʨʘʭ ʇʨʝʟʠʜʝʥʪʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 22 ʦʢʪʷʙʨʷ 

2020 ʛ. ʢʘʢ ʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʘʢʪ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤ ʟʘʢʦʥʦʤ [3]. 

ʉʦʛʣʘʩʥʦ ɿʘʢʦʥʫ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠè ʦʪ 20 ʠʶʣʷ 2009 ʛ. ̄ 241, çʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ ð ʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ 

ʘʢʪ, ʧʨʠʥʠʤʘʝʤʳʡ ɾʦʛʦʨʢʫ ʂʝʥʝʰʝʤ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʂʦʥʩʪʠʪʫʮʠʝʡ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʜʘʣʝʝ ð ʂʦʥʩʪʠʪʫʮʠʷ) ʧʦʨʷʜʢʝ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʝʶ 

ʚʦʧʨʦʩʘʤè [4]. 

ʇʦ ʠʝʨʘʨʭʠʠ ʩʪʝʧʝʥʠ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʳ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 6 ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ɿʘʢʦʥʘ, 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ, ʟʘʥʠʤʘʶʱʠʤ ʩʪʝʧʝʥʴ ʧʦʩʣʝ 

ʂʦʥʩʪʠʪʫʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʥʷʪʳʡ ɿʘʢʦʥ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤ ɿʘʢʦʥʦʤ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʟʘʢʦʥʳ ʥʝ ʜʦʣʞʥʳ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʜʘʥʥʦʤʫ ɿʘʢʦʥʫ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪ. 7 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʢʦʥʥʦʩʪʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʝʨʚʳʤ ʩʧʦʩʦʙʦʤ ʚʳʩʪʫʧʘʝʪ ʧʨʠʥʷʪʠʝ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ [4]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ð ʧʦʜʛʦʪʦʚʢʘ, ʧʨʠʥʷʪʠʝ, ʦʧʫʙʣʠʢʦʚʘʥʠʝ ʠ 

ʚʩʪʫʧʣʝʥʠʝ ʘʢʪʘ ʚ ʩʠʣʫ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʦʩʦʙʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʥʦʨʤʦʪʚʦʨʯʝʩʪʚʘ. ʋʧʦʨʷʜʦʯʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʘʢʪ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʦʬʠʮʠʘʣʴʥʫʶ ʩʠʣʫ ʚ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʝ [6, ʩ. 6]. 
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ɼʘʥʥʳʡ ʧʦʨʷʜʦʢ ʩʦʜʝʨʞʠʪʩʷ ʚ ʂʦʥʩʪʠʪʫʮʠʠ, ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʟʘʢʦʥʘʭ, ʟʘʢʦʥʘʭ ʠ 

ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʉʦʙʣʶʜʝʥʠʝ ʥʦʨʤʦʪʚʦʨʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʬʝʨʝ ʟʘʢʦʥʦʪʚʦʨʯʝʩʪʚʘ, ð ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʢʦʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ. 

ʉʦʛʣʘʩʥʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʦʩʥʦʚʘʥʠʷʤ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʷʪʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʷʪʳʤʠ ʧʨʘʚʦʚʳʤʠ ʥʦʨʤʘʤʠ. ɼʘʥʥʘʷ ʥʦʨʤʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʟʘʢʦʥʘʭ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ çʆ ʈʝʛʣʘʤʝʥʪʝ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 25 ʥʦʷʙʨʷ 2011 ʛ. 

ˉ223 ʠ çʆ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 20 ʠʶʣʷ 2009 ʛ. 

ˉ241 [4]. 

ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʩʪ. 4 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʈʝʛʣʘʤʝʥʪʝ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè, ɾʦʛʦʨʢʫ ʂʝʥʝʰ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʩʦʙʣʶʜʝʥʠʷ ʂʦʥʩʪʠʪʫʮʠʠ, ʟʘʢʦʥʦʚ, ʈʝʛʣʘʤʝʥʪʘ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [7]. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʙʳʣ ʧʨʠʥʷʪ ɾʦʛʦʨʢʫ ʂʝʥʝʰʝʤ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ 22 ʦʢʪʷʙʨʷ 2020 ʛ. ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʦʪʚʦʨʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʟʘʢʦʥʘʤʠ. 

ʂ ʧʨʠʤʝʨʫ, ʩʦʛʣʘʩʥʦ ʯʘʩʪʠ 4 ʩʪ. 55 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʈʝʛʣʘʤʝʥʪʝ 

ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 25 ʥʦʷʙʨʷ 2011 ʛ. ̄ 223, ʧʨʦʝʢʪʳ ʟʘʢʦʥʦʚ ʦ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʂʦʥʩʪʠʪʫʮʠʶ, ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʟʘʢʦʥʳ ʠ ʟʘʢʦʥʳ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʧʨʠʥʠʤʘʶʪʩʷ ɾʦʛʦʨʢʫ ʂʝʥʝʰʝʤ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ ʪʨʝʭ ʯʪʝʥʠʷʭ. 

ʊʘʢʞʝ, ʩʦʛʣʘʩʥʦ ʯʘʩʪʠ 9 ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʢʘʞʜʳʤ ʯʪʝʥʠʝʤ ʧʦ 

ʧʨʦʝʢʪʫ ʟʘʢʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ 10 ʨʘʙʦʯʠʭ ʜʥʝʡ ʠ ʙʦʣʝʝ 30 ʨʘʙʦʯʠʭ ʜʥʝʡ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʈʝʛʣʘʤʝʥʪʦʤ [7]. 

ɽʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠʥʷʪʳʡ ɿʘʢʦʥ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤ ɿʘʢʦʥʦʤ, ʪʦ 

ʥʝ ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ ʧʨʦʮʝʜʫʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʯ. 4, 9 ʩʪ. 55 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

çʆ ʈʝʛʣʘʤʝʥʪʝ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪʦʛʦ 

ɿʘʢʦʥʘ ʠʤʝʝʤ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠʥʷʪʳʡ ɿʘʢʦʥ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʦʨʤʘʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʚ ʩʪʘʪʴʝ 6 

ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʂʦʥʩʪʠʪʫʮʠʷ ʠʤʝʝʪ ʚʳʩʰʫʶ 

ʶʨʠʜʠʯʝʩʢʫʶ ʩʠʣʫ ʠ ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ [8]. ɺʳʩʘh ̫ʁ ʨʠʜʠʯʝʩʢʘ ̫

ʩʠʣʘ ʠ ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʂʦʥʩʪʠʪʫʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʛʣʘʩʥʦ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʢʦʤʤʝʥʪʘʨʠʶ ʢ ʂʦʥʩʪʠʪʫʮʠʠ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʂ. ʄ. ʆʩʤʦʥʘʣʠʝʚʳʤ, ʊ. ɸ. ɾʫʤʘʙʝʢʦʚʦʡ, çʚ 

ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʟʘʢʦʥʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʘʢʪʘ, ʠʤʝʶʱʝʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʥʝʤ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʙʘʟʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʚʩʝʭ ʟʘʢʦʥʦʚ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚè [9, c. 28]. 

ɺʦ-ʚʪʦʨʳʭ, ʩʦʛʣʘʩʥʦ ʂʦʥʩʪʠʪʫʮʠʠ, ʜʝʧʫʪʘʪʳ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʠʟʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʧʷʪʠʣʝʪʥʠʡ ʩʨʦʢ. ɼʝʧʫʪʘʪʳ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʧʨʠʥʝʩʣʠ ʧʨʠʩʷʛʫ 28 ʦʢʪʷʙʨʷ 2015 ʛ. ʉʦʛʣʘʩʥʦ 

ʯʘʩʪʠ 2 ʩʪ. 70 ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʧʦʣʥʦʤʦʯʠʷ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ 

ʠʤʝʶʪ ʧʷʪʠʣʝʪʥʠʡ ʩʨʦʢ [8, c. 36] ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚ ʧʨʦʪʠʚʦʚʝʩ ʥʦʨʤʘʤ ʂʦʥʩʪʠʪʫʮʠʠ, 

ʜʝʧʫʪʘʪʳ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ, ʧʨʠʥʷʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ, ʜʘʶʪ ʩʪʘʨʪ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤ 

ʨʝʬʦʨʤʘʤ. ʂʦʥʩʪʠʪʫʮʠʦʥʥʘʷ ʨʝʬʦʨʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʨʦʜʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ, 

ʧʨʠʰʝʜʰʠʤʠ ʣʝʛʠʪʠʤʥʳʤ ʧʫʪʝʤ ʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰ. ʇʨʠ ʵʪʦʤ, ʥʝ ʥʘʨʫʰʘʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʦʨʤ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʳʝ ʚʳʙʦʨʳ, ʧʦʩʣʝ ʵʪʦʛʦ ʥʘʜʦ ʙʳʣʦ ʦʩʫʱʝʩʪʚʠʪʴ 
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ʢʦʥʩʪʠʪʫʮʠʦʥʥʫʶ ʨʝʬʦʨʤʫ ʩʦʛʣʘʩʥʦ ʩʪ. 114 ʂʦʥʩʪʠʪʫʮʠʠ, ʩ ʫʯʘʩʪʠʝʤ ʥʦʚʦʠʟʙʨʘʥʥʳʭ 

ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ.  

ɺ-ʪʨʝʪʴʠʭ, ʩʦʛʣʘʩʥʦ ʯ. 3 ʩʪ. 5 ʂʦʥʩʪʠʪʫʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʦ, ʝʛʦ ʦʨʛʘʥʳ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʠʭ ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ ʥʝ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʧʦʣʥʦʤʦʯʠʡ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʂʦʥʩʪʠʪʫʮʠʝʡ ʠ ʟʘʢʦʥʘʤʠ [8, c. 6]. ɼʘʥʥʦʡ ʥʦʨʤʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʯʪʦ 

ɾʦʛʦʨʢʫ ʂʝʥʝʰ ʧʨʠʥʠʤʘʝʪ ʟʘʢʦʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʥʦʤʦʯʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪ. 74 

ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʝʧʫʪʘʪʳ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʥʦʤʦʯʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʂʦʥʩʪʠʪʫʮʠʝʡ, ʧʨʠʥʷʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ, ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ 

ʧʦʚʪʦʨʥʳʭ ʚʳʙʦʨʦʚ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ, ʥʘʟʥʘʯʝʥʥʳʭ ʥʘ 20 ʜʝʢʘʙʨʷ ʎʝʥʪʨʘʣʴʥʦʡ 

ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʣʝʛʠʪʠʤʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʪʘʢʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ɾʦʛʦʨʢʫ ʂʝʥʝʰʝʤ, ʦ ʩʦʙʣʶʜʝʥʠʠ ʨʘʤʦʢ ʧʦʣʥʦʤʦʯʠʡ ʩʦʛʣʘʩʥʦ ʩʪ. 5 

ʂʦʥʩʪʠʪʫʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ. ʉʯʠʪʘʝʤ, ʯʪʦ ʥʝʪ. ʇʦʪʦʤʫ ʯʪʦ ʜʘʪʘ 

ʧʦʚʪʦʨʥʳʭ ʚʳʙʦʨʦʚ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ 

ʢʦʤʠʩʩʠʠ, ʩ ʫʯʝʪʦʤ ʩʪ. 38 ʠ 63 ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʳʙʦʨʘʭ 

ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠè [2]. 

ʉʦʛʣʘʩʥʦ ʯ. 11 ʩʪ. 18 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆʙ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʷʭ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʚʳʙʦʨʦʚ ʠ ʨʝʬʝʨʝʥʜʫʤʦʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 30 ʠʶʥʷ 2011 ʛ. ̄ 63, 

ʨʝʰʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ, ʧʨʠʥʷʪʳʝ ʚ ʧʨʝʜʝʣʘʭ ʝʝ ʧʦʣʥʦʤʦʯʠʡ, 

ʦʙʷʟʘʪʝʣʴʥʳ ʜʣʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʡ, ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʥʜʠʜʘʪʦʚ, ʯʣʝʥʦʚ ʠʥʠʮʠʘʪʠʚʥʦʡ 

ʛʨʫʧʧʳ, ʠʟʙʠʨʘʪʝʣʝʡ, ʫʯʘʩʪʥʠʢʦʚ ʨʝʬʝʨʝʥʜʫʤʘ, ʘ ʪʘʢʞʝ ʥʠʞʝʩʪʦʷʱʠʭ ʠʟʙʠʨʘʪʝʣʴʥʳʭ 

ʢʦʤʠʩʩʠʡ [10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɾʦʛʦʨʢʫ ʂʝʥʝʰ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʝ 

ʧʨʠʟʥʘʣ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʦʛʦ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ 

ʢʦʤʠʩʩʠʝʡ, ʥʘʦʙʦʨʦʪ, ʧʨʠʥʷʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʧʦʚʪʦʨʥʳʭ ʚʳʙʦʨʦʚ 

ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʨʝʬʦʨʤʳ, ʪʝʤ ʩʘʤʳʤ ʚʳʰʝʣ ʟʘ ʨʘʤʢʠ ʩʚʦʠʭ 

ʧʦʣʥʦʤʦʯʠʡ.  

ʉʦʛʣʘʩʥʦ ʯ. 12 ʩʪ. 18 ʜʘʥʥʦʛʦ ɿʘʢʦʥʘ, ʨʝʰʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ 

ʧʦʜʣʝʞʘʪ ʦʪʤʝʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ ʣʠʙʦ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ [10]. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʨʝʰʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ 

ʂʦʥʩʪʠʪʫʮʠʠ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʣʠʙʦ ʧʨʠʥʷʪʳʝ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʡ, 

ʧʦʜʣʝʞʘʪ ʦʪʤʝʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ ʣʠʙʦ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ. ɺ ʩʣʫʯʘʝ 

ʝʩʣʠ ʩʫʜ ʦʪʤʝʥʠʪ ʨʝʰʝʥʠʝ ʎʀʂ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʦʚʦʛʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʟʘʢʦʥʘ, ʪʦʛʜʘ ʝʛʦ 

ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʂʦʥʩʪʠʪʫʮʠʠ ʠʣʠ ʟʘʢʦʥʘʤ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ɿʘʢʦʥʝ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ 

ʜʝʡʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʥʦʨʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʳʙʦʨʘʭ 

ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʦʚʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʯʘʩʪʠ 5 ʩʪʘʪʴʠ 6 ʂʦʥʩʪʠʪʫʮʠʠ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʟʘʢʦʥ ʠʣʠ ʠʥʦʡ ʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʘʢʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʥʦʚʳʝ 

ʦʙʷʟʘʥʥʦʩʪʠ ʣʠʙʦ ʦʪʷʛʯʘʶʱʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʦʙʨʘʪʥʦʡ ʩʠʣʳ ʥʝ ʠʤʝʝʪ [8]. ʇʨʠ ʵʪʦʤ ʩʪ. 3 

ʧʨʠʥʷʪʦʛʦ ɿʘʢʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʪʦʨʥʳʝ ʚʳʙʦʨʳ ʣʠʙʦ ʥʦʚʳʝ ʚʳʙʦʨʳ ʜʝʧʫʪʘʪʦʚ 

ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʨʝʬʦʨʤʳ [3]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʦʡ ʥʦʨʤʦʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʙʷʟʘʥʥʦʩʪʠ. ʂʨʦʤʝ 
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ʵʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʘʙʟʘʮʫ ʚʪʦʨʦʤʫ ʯ. 5 ʩʪ. 9 ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 20 ʠʶʣʷ 2009 ʛ. ̄ 241, ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ 

ʘʢʪʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʠʣʠ ʫʩʠʣʠʚʘʶʱʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʚʦʟʣʘʛʘʶʱʠʝ ʥʦʚʳʝ ʦʙʷʟʘʥʥʦʩʪʠ 

ʥʘ ʛʨʘʞʜʘʥ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠʣʠ ʫʭʫʜʰʘʶʱʠʝ ʠʭ ʧʦʣʦʞʝʥʠʝ, ʦʙʨʘʪʥʦʡ ʩʠʣʳ ʥʝ ʠʤʝʶʪ [4]. 

ʇʨʠ ʵʪʦʤ ʥʘ 23 ʦʢʪʷʙʨʷ, ʧʦ ʩʣʦʚʘʤ ʯʣʝʥʘ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ 

ɻ. ɼʞʫʨʘʙʘʝʚʦʡ, ç15 ʧʘʨʪʠʡ ʥʘʢʘʥʫʥʝ ʩʜʘʣʠ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ ʫʯʘʩʪʠʠ ʚ ʛʦʥʢʝ. ʊʝʧʝʨʴ, ʯʪʦ ʤʳ 

ʜʦʣʞʥʳ ʜʝʣʘʪʴ, ʥʝ ʩʦʚʩʝʤ ʷʩʥʘ ʧʨʦʮʝʜʫʨʘè [11]. ʇʦʪʦʤʫ ʯʪʦ ʥʝʧʦʥʷʪʥʳ ʧʨʦʮʝʜʫʨʳ ʦʪʤʝʥʳ 

ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʘ ʪʘʢʞʝ ʧʨʦʮʝʜʫʨʳ ʠ ʦʩʥʦʚʘʥʠʷ 

ʚʦʟʚʨʘʪʘ ʜʦʢʫʤʝʥʪʦʚ 15 ʧʘʨʪʠʷʤ, ʚʳʨʘʟʠʚʰʠʤ ʞʝʣʘʥʠʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʚʪʦʨʥʳʭ ʚʳʙʦʨʘʭ ʚ 

ɾʦʛʦʨʢʫ ʂʝʥʝʰ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʷʚʣʷʶʪʩʷ ʥʝʟʘʢʦʥʥʳʤʠ ʠ ʧʨʠʥʷʪʳʡ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʧʨʦʪʠʚʦʨʝʯʠʪ ʂʦʥʩʪʠʪʫʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʷʪʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ɿʘʢʦʥ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʥʦʨʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʳʙʦʨʘʭ ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʝʧʫʪʘʪʦʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè, ʥʝʩʦʤʥʝʥʥʦ, ̫ʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ, ʫʭʫʜʰʘʶʱʠʤ 

ʧʦʣʦʞʝʥʠʝ ʛʨʘʞʜʘʥ, ʠʟʙʠʨʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʷʪʥʘʜʮʘʪʠ ʧʘʨʪʠʡ, ʚʳʨʘʟʠʚʰʠʭ ʞʝʣʘʥʠʝ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʚʪʦʨʥʳʭ ʚʳʙʦʨʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʠʩʧʦʣʥʝʥʠʝʤ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʚʚʝʜʝʥʠʷ ʠʥʩʪʠʪʫʪʘ 

ʧʨʠʩʷʞʥʳʭ ʟʘʩʝʜʘʪʝʣʝʡ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

 

Abstract. The article discusses the problems related to noncompliance with the constitutional 

provisions and other regulatory acts governing the issues of introducing jury system in Kyrgyzstan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʩʪʠʪʫʮʠʷ, ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʧʨʘʚʘ ʯʝʣʦʚʝʢʘ, ʧʨʠʩʷʞʥʳʝ 

ʟʘʩʝʜʘʪʝʣʠ, ʧʨʘʚʦ ʥʘ ʩʧʨʘʚʝʜʣʠʚʦʝ ʩʫʜʝʙʥʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ, ʧʨʘʚʦʚʦʡ ʠʜʝʘʣʠʟʤ.  

 

Keywords: constitution, constitutional rights, jury, right to a fair trial, legal idealism. 

 

ɺ ʦʢʪʷʙʨʝ 2020 ʛʦʜʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʰʣʠ ʚʳʙʦʨʳ ʚ ʧʘʨʣʘʤʝʥʪ, ʢʦʪʦʨʳʝ, ʢʘʢ ʦʪʤʝʯʘʣʠ 

ʘʚʪʦʨʳ ʚ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʰʣʠ ʚ ʦʙʩʪʘʥʦʚʢʝ ʤʘʩʩʦʚʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʚʳʨʘʞʘʚʰʠʭʩʷ çʚ ʤʘʩʩʦʚʦʤ ʧʦʜʢʫʧʝ ʠʟʙʠʨʘʪʝʣʝʡ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʠ ʩ ʧʨʘʚʘʤʠ ʠʟʙʠʨʘʪʝʣʝʡ 

ʛʦʣʦʩʦʚʘʪʴ ʥʝ ʧʦ ʤʝʩʪʫ ʧʨʦʧʠʩʢʠ ʠ ʩʚʷʟʘʥʥʳʤ ʩ ʵʪʠʤ ʤʘʩʩʦʚʳʤ ʧʦʜʚʦʟʦʤ ʣʶʜʝʡ ʥʘ ʫʯʘʩʪʢʠ, 

ʠ ʪ.ʧ. ɺ ʨʝʟʫʣʴʪʘʪʝ é ʥʘʯʘʣʠʩʴ ʘʢʮʠʠ ʧʨʦʪʝʩʪʘ, é ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʚ 

ʙʳʣʠ ʦʪʤʝʥʝʥʳ, ʧʨʝʟʠʜʝʥʪ ʩʪʨʘʥʳ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʫʰʣʠ ʚ ʦʪʩʪʘʚʢʫ, ʠʩʪʝʢʣʠ ʧʦʣʥʦʤʦʯʠʷ 

ʧʘʨʣʘʤʝʥʪʘè [1]. 

ʅʘ ʤʦʤʝʥʪ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʚ ʂʨrʛrʟʩʪʘʥʝ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʘʷ ʨʝʬʦʨʤʘ [2], ʧʨʦʚʝʜʝʥ ʨʝʬʝʨʝʥʜʫʤ ʦʙ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʧʨʘʚʣʝʥʠʷ, ʠʟʙʨʘʥ 

ʥʦʚʳʡ ʛʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʦʟʚʘʥʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʝ ʩʦʚʝʱʘʥʠʝ [3], ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʨʳʭ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʜʠʩʢʫʩʩʠʡ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʥʦʚʦʡ ʢʦʥʩʪʠʪʫʮʠʠ [4], ʧʝʨʝʜʘʥʥʳʡ ʥʘ 

ʦʙʩʫʞʜʝʥʠʝ ʚ ʧʘʨʣʘʤʝʥʪ [5]. 

ɹʝʟʫʩʣʦʚʥʦ, ʯʪʦ ʠʥʩʪʠʪʫʪ ʧʨʠʩʷʞʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʬʦʨʤ ʨʝʘʣʠʟʘʮʠʠ 

ʪʘʢʦʛʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʧʨʘʚʘ ʯʝʣʦʚʝʢʘ ʢʘʢ ʧʨʘʚʦ ʥʘ ʩʧʨʘʚʝʜʣʠʚʦʝ ʩʫʜʝʙʥʦʝ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ, 
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ɺ ʩʪ. 58 ʧʨʦʝʢʪʘ ʂʦʥʩʪʠʪʫʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʥʦʨʤʘ: çʂʘʞʜʳʡ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʝʣʘ ʩʫʜʦʤ ʩ ʫʯʘʩʪʠʝʤ ʧʨʠʩʷʞʥʳʭ ʟʘʩʝʜʘʪʝʣʝʡ ʚ ʩʣʫʯʘʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʟʘʢʦʥʦʤè [5], ʟʘʠʤʩʪʚʦʚʘʥʥʘʷ ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʣʦʞʝʥʠʡ (ʧ. 6 ʩʪ. 26) ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʆʩʥʦʚʥʦʛʦ ʟʘʢʦʥʘ, ʧʨʠʥʷʪʦʛʦ ʚ 2010 ʛ. [6] ʠ ʧ. 6 ʩʪ. 15 ʫʪʨʘʪʠʚʰʝʡ ʩʠʣʫ ʂʦʥʩʪʠʪʫʮʠʠ 2007 ʛ. 

[7]. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʘʢʪ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʚʚʝʜʝʥʠʝ ʠ ʩʪʘʪʫʩ ʠʥʩʪʠʪʫʪʘ ʧʨʠʩʷʞʥʳʭ 

ʟʘʩʝʜʘʪʝʣʝʡ, ʙʳʣ ʧʨʠʥʷʪ ʝʱʝ ʚ 2009 ʛ. ʈʝʯʴ ʠʜʝʪ ʦ ɿʘʢʦʥʝ çʆ ʧʨʠʩʷʞʥʳʭ ʟʘʩʝʜʘʪʝʣʷʭ ʚ ʩʫʜʘʭ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʦʪ 15 ʠʶʣʷ 2009 ʛ. [8]. 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʚʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʚ ʪʘʢʦʤ ʘʢʪʝ ʧʦʣʠʪʠʢʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʘʢ ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʇʨʘʚʘ 

ʯʝʣʦʚʝʢʘè ʥʘ ʧʝʨʠʦʜ 2002ï2010 ʛʦʜʳ (ʧʨʦʝʢʪ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ), ʫʪʚʝʨʞʜʝʥʥʘʷ ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʂʈ ˉ1 ʦʪ 2 ʷʥʚʘʨʷ 2002 ʛ., ʚ ʢʦʪʦʨʦʡ ʧ. 2.1.5 çʀʥʩʪʠʪʫʪ ʩʫʜʝʙʥʳʭ ʟʘʩʝʜʘʪʝʣʝʡè 

ʧʨʝʜʧʠʩʳʚʘʣ: çɺʚʝʩʪʠ ʠʥʩʪʠʪʫʪ ʩʫʜʝʙʥʳʭ (ʘʨʙʠʪʨʘʞʥʳʭ) ʟʘʩʝʜʘʪʝʣʝʡ,  ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ:  

1) ʦʧʨʝʜʝʣʠʪʴ  ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʩʫʜʝʙʥʦʛʦ ʟʘʩʝʜʘʪʝʣʷ,  ʧʨʠʥʷʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʢʦʥ;  

2) ʚʥʝʩʪʠ ʜʦʧʦʣʥʝʥʠʷ ʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʟʘʢʦʥʳ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʩʪʘʪʫʩʝ 

ʩʫʜʦʚè, çʆ ʩʪʘʪʫʩʝ ʩʫʜʝʡè;  

3) ʚʥʝʩʪʠ  ʜʦʧʦʣʥʝʥʠʷ ʚ ʟʘʢʦʥ,  ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʨʷʜʦʢ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʫʜʦʚ;  

4) ʚʥʝʩʪʠ  ʠʟʤʝʥʝʥʠʷ  ʚ ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè [9]. 

ʂʘʢ ʚʠʜʠʤ, ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʙʳʣʘ ʩʦʟʜʘʥʘ, ʦʜʥʘʢʦ ʜʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʜʝʣʦ ʪʘʢ ʠ ʥʝ ʜʦʰʣʦ. 

ɺ ɿʘʢʦʥʝ ʦʪ 15 ʠʶʣʷ 2009 ʛʦʜʘ ʦʧʨʝʜʝʣʷʣʦʩʴ, ʯʪʦ ʟʘʢʦʥ ʚʩʪʫʧʘʝʪ ʚ ʩʠʣʫ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʚ 2012ï2014 ʛʦʜʘʭ [8]. 

ɿʘʪʝʤ ʚ 2012 ʛ. ʩʨʦʢʠ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʥʘ 1 ʷʥʚʘʨʷ 2015, 2016 ʠ 2017 ʛʛ. [9ï10].  

ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢ ʤʦʤʝʥʪʫ ʥʘʩʪʫʧʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʩʨʦʢʦʚ, ʩʫʜʳ ʧʨʠʩʷʞʥʳʭ ʥʝ 

ʙʳʣʠ ʚʚʝʜʝʥʳ, ʘ ʚ 2017 ʛ. ɿʘʢʦʥʦʤ ʦʪ 24 ʷʥʚʘʨʷ 2017 ʛ. ̄ 10 ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʩ 1 ʷʥʚʘʨʷ 

2019 ʛ. ʥʦʚʳʝ ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ, ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʠ ʋʛʦʣʦʚʥʦ-ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʢʦʜʝʢʩʳ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [11], ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ [12]. 

ʉʫʜʳ ʧʨʠʩʷʞʥʳʭ ʜʦʣʞʥʳ ʙʳʣʠ ʥʘʯʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩ 

1 ʷʥʚʘʨʷ 2020, 2021 ʠ 2022 ʛʛ. ʅʦ ʠ ʵʪʠ ʩʨʦʢʠ ʚ ʜʝʢʘʙʨʝ 2019 ʛ. ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʥʘ 1 ʷʥʚʘʨʷ 

2025 ʛ. [13].  

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʪʦʛʦ, ʯʪʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʠ ʠʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦ 

ʚʚʝʜʝʥʠʠ ʩʫʜʦʚ ʧʨʠʩʷʞʥʳʭ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ, ʘ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʝʘʣʠʟʘʮʠʠ ʦʩʪʘʶʪʩʷ ʚʝʩʴʤʘ ʪʫʤʘʥʥʳʤʠ, ʧʦ ʤʥʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [14] ʠ 

ʘʚʪʦʨʦʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʦʧʳʪʢʘʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʫʜʦʚ 

ʧʨʠʩʷʞʥʳʭ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʨʘʚʦʚʫʶ ʩʠʩʪʝʤʫ ʙʝʟ ʫʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʪʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʦ ʝʩʪʴ ʜʘʥʥʳʝ 

ʧʦʧʳʪʢʠ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʧʨʘʚʦʚʦʛʦ ʠʜʝʘʣʠʟʤʘ.  

ɺ ʩʪʨʘʥʝ ʥʝ ʩʦʟʜʘʥʳ ʬʠʥʘʥʩʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʧʣʘʪʝ ʪʨʫʜʘ 

ʧʨʠʩʷʞʥʳʭ, ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʦ ʜʣʠʪʝʣʴʥʳʤ ʚ ʪʝʤʧʦʨʘʣʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʨʝʟʦʥʘʥʩʥʳʤ ʜʝʣʘʤ, ʦʙʝʩʧʝʯʝʥʠʶ ʨʝʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʧʨʠʩʷʞʥʳʭ 

ʟʘʩʝʜʘʪʝʣʝʡ ʠ ʠʭ ʙʣʠʟʢʠʭ.  

ɺ ʩʪʨʘʥʝ ʩ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʤ ʥʘʩʝʣʝʥʠʝʤ [15] ʦʩʪʨʦʡ ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʳ 

ʥʘʮʠʦʥʘʣʠʟʤʘ ʚ ʭʫʜʰʝʤ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ, ʤʝʞʵʪʥʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ, 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʨʦʟʥʠ ʠ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʦʜʦʧʣʝʤʝʥʥʦʛʦ ʜʝʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʦʦʙʨʘʟʫʶʱʝʡ ʥʘʮʠʠ ð ʢʳʨʛʳʟʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʚʳʰʝ 70% ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, 

ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʧʦ ʩʦʩʪʘʚʘʤ ʢʦʣʣʝʛʠʡ ʧʨʠʩʷʞʥʳʭ (ʞʶʨʠ, ʠ ʪ. ʧ.), ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ 
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ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ. 

ʊʦʪʘʣʴʥʘʷ ʢʦʨʨʫʧʮʠʷ, ʧʨʦʥʠʟʳʚʘʶʱʘʷ ʚʩʝ ʩʬʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʥʳ, ʧʨʠʤʝʨʳ ʤʘʩʩʦʚʦʛʦ ʧʦʜʢʫʧʘ ʠʟʙʠʨʘʪʝʣʝʡ ʠ ʜʨʫʛʠʝ ʨʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʪ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʦʤʥʝʥʠʷ ʚ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʠ ʙʫʜʫʱʠʭ ʧʨʠʩʷʞʥʳʭ ʟʘʩʝʜʘʪʝʣʝʡ, ʠʭ ʥʝ 

ʧʦʜʢʫʧʥʦʩʪʠ ʠ ʙʝʩʢʦʨʳʩʪʥʦʩʪʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʦ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʜʝʣʫ ʚ ʦʪʥʦʰʝʥʠʠ 

ʪʝʭ ʞʝ ʦʙʚʠʥʷʝʤʳʭ, ʥʘʞʠʚʰʠʭ ʦʛʨʦʤʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ. 

ɺʳʚʦʜ. ʇʦ ʚʦʧʨʦʩʫ ʚʚʝʜʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʧʨʠʩʷʞʥʳʭ ʟʘʩʝʜʘʪʝʣʝʡ ʚ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʝ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʛʦʪʦʚʳʭ ʦʪʚʝʪʦʚ ʠ ʨʝʮʝʧʪʦʚ ʫ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʥʝʪ. ʇʨʦʩʪʦʡ 

ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝʨʝʥʦʩ ʩʨʦʢʦʚ ʚʚʝʜʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʧʨʠʩʷʞʥʳʭ ʟʜʝʩʴ ʥʝ ʧʦʤʦʞʝʪ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʪʝ ʠʣʠ ʠʥʳʝ ʚʘʨʠʘʥʪʳ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʠʤʝʶʪ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʢʦ-ʬʠʥʘʥʩʦʚʳʝ ʥʘʛʨʫʟʢʠ, ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʠ ʠʥʳʝ ʨʠʩʢʠ. ʅʝʦʙʭʦʜʠʤʳ 

ʧʣʘʥʦʤʝʨʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ (ʵʢʩʧʝʨʠʤʝʥʪʳ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠ ʜʨ.), ʫʯʠʪʳʚʘʶʱʠʝ ʚʩʝ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʬʘʢʪʦʨʳ.  
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ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʚ ʟʘʢʦʥʳ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ "ʆ 

ʧʨʠʩʷʞʥʳʭ ʟʘʩʝʜʘʪʝʣʷʭ ʚ ʩʫʜʘʭ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ", "ʆ ʚʚʝʜʝʥʠʠ ʚ ʜʝʡʩʪʚʠʝ ʋʛʦʣʦʚʥʦʛʦ 

ʢʦʜʝʢʩʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʂʦʜʝʢʩʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦ ʧʨʦʩʪʫʧʢʘʭ, ʋʛʦʣʦʚʥʦ-

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʋʛʦʣʦʚʥʦ-ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ɿʘʢʦʥʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ "ʆʙ ʦʩʥʦʚʘʭ ʘʤʥʠʩʪʠʠ ʠ ʧʦʨʷʜʢʝ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ")è. https://clck.ru/Tc9c8 

14. ʋʢʫʰʝʚ ʄ. ʂ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʠʥʩʪʠʪʫʪ ʩʫʜʘ ʧʨʠʩʷʞʥʳʭ ʟʘʩʝʜʘʪʝʣʝʡ ï ɻ ʪʦ ʪʫʧʠʢ, 

ʟʘʣʦʞʝʥʥʳʡ ʟʘʢʦʥʦʤ. https://clck.ru/Tc9cz  

15. ʂʘʢ ʠʟʤʝʥʠʣʩʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ ʟʘ 4 ʛʦʜʘ? 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ ʦʧʫʙʣʠʢʦʚʘʣ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ. https://clck.ru/Tc9dZ 
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IMPORTANCE OF APPLICATION OF THE MECHANISM OF FREEZING (BLOCKING) 

OF ASSETS OF PERSONS INVOLVED IN TERRORIST AND EXTREMIST ACTIVITIES 
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ÉKoichukulova Zh., J.D., Kirghiz-Russian Slavic University, 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʘʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʮʝʣʝʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʘʥʢʮʠʡ ʚ ʚʠʜʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, ʙʣʦʢʠʨʦʚʘʥʠʷ ʧʨʝʩʪʫʧʥʳʭ 

ʩʨʝʜʩʪʚ ʣʠʮ ʧʨʠʯʘʩʪʥʳʭ ʢ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʮʝʩʩ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʚ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʪʤʳʚʘʥʠʶ ʧʨʝʩʪʫʧʥʳʭ ʜʦʭʦʜʦʚ. ɸ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ 

ʯʘʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʮʝʜʫʨ ʟʘʤʦʨʘʞʠʚʘʥʠʷ (ʙʣʦʢʠʨʦʚʘʥʠʷ), 

ʘʨʝʩʪʘ ʘʢʪʠʚʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ. 

 

Abstract. This article discusses the importance and effectiveness of the use of targeted 

financial sanctions in the form of freezing, blocking criminal funds of persons involved in terrorist 

and extremism activity, organization of control in financial institutions in order to implement a 

system of counter actions of money laundering. As well as the problems of legislation in terms of 

compliance with the required and to ensure the procedures for freezing (blocking), seizure of assets 

obtained by criminal means. 

 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʪʠʚʳ, ʙʣʦʢʠʨʦʚʘʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʧʨʝʩʪʫʧʥʳʝ ʜʦʭʦʜʳ, 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʘʥʢʮʠʦʥʥʳʡ ʧʝʨʝʯʝʥʴ, ʩʫʙʲʝʢʪʳ, ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ. 

 

Keywords: assets, blocking, identification, proceeds of crime, terrorist activity, sanctions list, 

subjects, financial control. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʞʜʦʝ ʨʘʟʚʠʪʦʝ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʷʟʘʥʦ ʚʝʩʪʠ 

ʙʦʨʴʙʫ ʩ ʪʘʢʠʤʠ ʛʣʦʙʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʢʘʢ ʢʦʨʨʫʧʮʠʷ, ʪʝʨʨʦʨʠʟʤ, ʥʘʨʢʦʙʠʟʥʝʩ, 

ʵʢʩʪʨʝʤʠʟʤ. ɺʝʜʴ ʚʩʝ ʵʪʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʦʜʨʳʚʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɸ ʀʥʩʪʠʪʫʪ ʮʝʣʝʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʘʥʢʮʠʡ ʩʪʘʣ ʘʢʪʫʘʣʝʥ ʠ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʜʘʚʥʦ ʩ 2010 ʛ. ʩ ʧʨʠʥʷʪʠʝʤ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʈʝʢʦʤʝʥʜʘʮʠʡ ʌɸʊʌ. ʀ 

ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦʣʦʞʝʥʠʡ ʢʘʩʘʝʤʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʬʝʨʳ 

ʇʆɼ/ʌʊ, ʛʜʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʦʙʷʟʫʶʪ 

ʧʨʠʥʠʤʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨʤʳ ʚ ʩʚʦʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʈʝʢʦʤʝʥʜʘʮʠʷ ʌɸʊʌ ˉ6 ʪʨʝʙʫʝʪ ʦʪ ʩʪʨʘʥ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʥʦʤʦʯʠʷ, ʚʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʳʝ 
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ʧʨʦʮʝʜʫʨʳ ʠ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ 

ʧʝʨʝʯʝʥʴ ʣʠʮ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʘʤʠ ʩʘʥʢʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ, 

ʩ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘʜʣʝʞʘʱʠʤʠ ʨʝʟʦʣʶʮʠʷʤʠ ʉʦʚʝʪʘ ɹʝʟʦʧʘʩʥʦʩʪʠ ʆʆʅ 

[1, ʩ. 176]. 

ʎʝʣʴ ʩʪʘʪʴʠ ʨʘʩʢʨʳʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʘʢʪʠʚʦʚ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʪʝʨʨʦʨʠʟʤʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʟʤʘ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ (ʙʣʦʢʠʨʦʚʘʥʠʷ) ʧʨʝʩʪʫʧʥʳʭ ʘʢʪʠʚʦʚ ʣʠʮ ʧʨʠʯʘʩʪʥʳʭ ʢ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ 

ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʜʦʭʦʜʦʚ ʦʪ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʪʨʘʥʳ, ʷʚʣʷʶʱʠʝʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʂʦʥʚʝʥʮʠʠ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʦ 

ʙʦʨʴʙʝ ʧʨʦʪʠʚ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʧʩʠʭʦʪʨʦʧʥʳʭ ʚʝʱʝʩʪʚ 

(ɺʝʥʩʢʘʷ ʢʦʥʚʝʥʮʠʷ 1988 ʛ.) ʠʣʠ ʂʦʥʚʝʥʮʠʠ ʦʙ ʦʪʤʳʚʘʥʠʠ, ʚʳʷʚʣʝʥʠʠ, ʠʟʲʷʪʠʠ ʠ 

ʢʦʥʬʠʩʢʘʮʠʠ ʜʦʭʦʜʦʚ ʦʪ ʧʨʝʩʪʫʧʣʝʥʠʡ (ʉʪʨʘʩʙʫʨʛʩʢʘʷ ʢʦʥʚʝʥʮʠʷ 1990 ʛ.), ʤʦʛʫʪ ʚʚʝʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʪʤʳʚʘʥʠʷ ʜʝʥʝʛ ʤʝʭʘʥʠʟʤʳ ʘʨʝʩʪʘ (ʙʣʦʢʠʨʦʚʘʥʠʷ), ʚʳʝʤʢʠ ʠ ʢʦʥʬʠʩʢʘʮʠʠ [2, ʩ. 

67]. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨʤʳ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʯʪʦ, ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʘʢʪʠʚʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦ 

ʚʩʝʤ ʘʢʪʠʚʘʤ, ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʚʢʣʶʯʝʥʥʳʤ ʚ ʧʝʨʝʯʝʥʴ ʣʠʮʘʤ, ʛʨʫʧʧʘʤ, ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠʣʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʠʤʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʚʦʜʥʳʡ ʩʘʥʢʮʠʦʥʥʳʡ ʧʝʨʝʯʝʥʴ 

ʉʦʚʝʪʘ ɹʝʟʦʧʘʩʥʦʩʪʠ ʆʆʅ.  ʆʥ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʩʨʝʜʩʪʚʘʤ, ʧʦʣʫʯʘʝʤʳʤ ʚ ʩʣʝʜʩʪʚʠʠ 

ʠʤʫʱʝʩʪʚʫ, ʥʘʭʦʜʷʱʝʤʫʩʷ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ, ʚ ʠʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʧʦʜ ʠʭ ʢʦʥʪʨʦʣʝʤ, 

ʠʣʠ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʣʠʮ, ʜʝʡʩʪʚʫʶʱʠʭ ʦʪ ʠʭ ʠʤʝʥʠ ʠʣʠ ʧʦ ʠʭ ʫʢʘʟʘʥʠʶ. 

ʄʳ ʟʘʜʘʝʤʩʷ ʚʦʧʨʦʩʦʤ ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʮʝʣʝʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʘʥʢʮʠʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ? ɼʘʥʥʳʝ ʤʝʨʳ ʧʦ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʩʨʝʜʩʪʚ ʠ ʜʨʫʛʠʭ ʘʢʪʠʚʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʫʛʦʣʦʚʥʦʤʫ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʫ ʚ ʦʪʥʦʰʝʥʠʠ ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ʣʠʮ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʜʥʘʢʦ, ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʘʢʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʝ ʤʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʣʠ ʧʨʝʧʷʪʩʪʚʠʷ, ʢʦʛʜʘ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʣʠʙʦ 

ʥʝʚʦʟʤʦʞʥʦ, ʣʠʙʦ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɹʝʟʫʩʣʦʚʥʦ, ʤʝʨʳ ʧʦ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʘʢʪʠʚʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʯʘʩʪʴʶ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. ɸ ʮʝʣʴ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʘʢʪʠʚʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʣʠʰʠʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚʢʣʶʯʝʥʥʳʝ ʚ ʧʝʨʝʯʝʥʴ ʣʠʮʘ, ʛʨʫʧʧʳ, ʧʨʝʜʧʨʠʷʪʠʷ 

ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʦʨʠʟʤʘ. ʀ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ 

ʵʬʬʝʢʪʠʚʥʳʡ ʨʝʞʠʤ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

a) ʉʜʝʨʞʠʚʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʧʝʨʝʯʝʥʴ ʣʠʮ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʠʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʣʠ ʙʳ ʟʘʥʠʤʘʪʴʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʙ) ʈʘʩʢʨʳʪʠʷ ʩʭʝʤ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʤʝʱʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʠ ʜʘʣʴʥʝʡʰʝʝ 

ʧʨʝʢʨʘʱʝʥʠʝ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʤ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤ ʷʯʝʡʢʘʤ ʠ ʬʠʥʘʥʩʠʨʫʶʱʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ.  

ʚ) ʃʠʢʚʠʜʘʮʠʠ ʩʝʪʝʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʪʝʨʨʦʨʠʟʤʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʷʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʠʮ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙ ʠʭ ʥʝʧʨʠʯʘʩʪʥʦʩʪʠ ʢ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʪʢʘʟʘ ʦʪ ʩʚʷʟʝʡ ʩ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ.  

ʛ) ʇʨʦʠʟʚʝʩʪʠ ʟʘʢʨʳʪʠʷ ʢʘʥʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʘʢʪʠʚʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʜ) ʇʨʠʥʫʞʜʝʥʠʷ ʪʝʨʨʦʨʠʩʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʩʨʝʜʩʪʚʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ 

ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʜʦʙʠʪʴʩʷ ʮʝʣʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʘʢʪʠʚʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 264 

 

ʢʦʥʪʨʦʣʴ ʚ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʦʪʤʳʚʘʥʠʶ ʧʨʝʩʪʫʧʥʳʭ ʜʦʭʦʜʦʚ. ʌʠʥʘʥʩʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʨʛʘʥʫ 

ʬʠʥʘʥʩʦʚʦʡ ʨʘʟʚʝʜʢʠ ʟʘʧʨʘʰʠʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʜʦʢʫʤʝʥʪʳ ʚ ʩʨʦʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʧʠʩʴʤʝʥʥʦʤ ʟʘʧʨʦʩʝ ʦʨʛʘʥʘ ʬʠʥʘʥʩʦʚʦʡ ʨʘʟʚʝʜʢʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʩʪʝʤʦʡ ʚʥʫʪʨʝʥʥʝʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ 

ʚʦʟʣʦʞʝʥʳ ʧʦʣʥʦʤʦʯʠʷ, ʧʦ ʯʘʩʪʠʯʥʦʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʣʶʙʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʬʠʥʘʥʩʦʚʳʭ 

ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʠ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ ʬʠʟʠʯʝʩʢʠʤ ʠ 

ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʛʨʫʧʧʘʤ, ʦʨʛʘʥʠʟʘʮʠʷʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʉʘʥʢʮʠʦʥʥʳʡ ʧʝʨʝʯʝʥʴ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʬʠʥʘʥʩʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ ʦʙʷʟʘʥʳ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦ ʟʘʤʦʨʦʟʠʪʴ ʦʧʝʨʘʮʠʠ, ʩʜʝʣʢʠ, 

ʩʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʛʨʫʧʧʳ, ʦʨʛʘʥʠʟʘʮʠʠ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʉʘʥʢʮʠʦʥʥʳʡ ʧʝʨʝʯʝʥʴ, ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʜʘʥʥʳʭ ʣʠʮ.  ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʦʣʠʪʠʢʠ ʇʆɼ/ʌʊ ʬʠʥʘʥʩʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ ʦʙʷʟʫʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ 

ʧʨʦʚʝʨʢʫ ʢʣʠʝʥʪʘ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʚʝʨʠʬʠʢʘʮʠʶ. ʀʩʧʦʣʥʷʪʴ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʩʬʝʨʝ ʇʆɼ/ʌʊ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʥʫʪʨʝʥʥʠʝ ʤʝʨʳ, ʧʨʦʮʝʜʫʨʳ ʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʬʠʥʘʥʩʦʚʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʢʣʠʝʥʪʦʚ. ʈʘʙʦʪʥʠʢʠ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ, ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ, ʠ ʨʘʟ ʚ ʛʦʜ ʧʦʚʳʰʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʯʪʦ 

ʙʳ ʤʦʛʣʠ ʚʳʷʚʠʪʴ ʚ ʭʦʜʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʣʠʮ, ʢʦʪʦʨʳʝ ʧʦʜʧʘʜʘʶʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʥʠʢ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʫʯʠʪʳʚʘʪʴ 

ʨʠʩʢʠ, ʙʳʪʴ ʚʥʠʤʘʪʝʣʴʥʳʤ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʉʘʥʢʮʠʦʥʥʳʤ ʧʝʨʝʯʥʝʤ.  

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʨʦʙʣʝʤʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʮʝʜʫʨ ʟʘʤʦʨʘʞʠʚʘʥʠʷ (ʙʣʦʢʠʨʦʚʘʥʠʷ), ʘʨʝʩʪʘ ʘʢʪʠʚʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʚʩʝʛʜʘ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʝʡ ʧʨʝʩʪʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ, ʪʘʢ ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ ʠ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʠʟʦʱʨʝʥʥʦ ʩʦʚʝʨʰʘʪʴ ʧʨʝʩʪʫʧʣʝʥʠʷ ʚ ʩʬʝʨʝ ʇʆɼ/ʌʊ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ɽʱʝ ʧʨʦʙʣʝʤʦʡ ʚ ʯʘʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʮʝʜʫʨ ʟʘʤʦʨʘʞʠʚʘʥʠʷ (ʙʣʦʢʠʨʦʚʘʥʠʷ), ʘʨʝʩʪʘ 

ʘʢʪʠʚʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ ʷʚʣʷʝʪʩʷ ʥʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ, 

ʥʘʜʝʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʷʤʠ ʩʦʚʝʨʰʘʪʴ ʥʘʜʣʝʞʘʱʫʶ ʧʨʦʚʝʨʢʫ ʢʣʠʝʥʪʘ, ʥʝ ʚʩʝʛʜʘ ʬʠʥʘʥʩʦʚʳʝ 

ʠ ʥʝʬʠʥʘʥʩʦʚʳʝ ʢʘʪʝʛʦʨʠʠ ʩʫʙʲʝʢʪʦʚ ʧʨʦʚʝʨʷʶʪ ʩʫʙʲʝʢʪʦʚ ʚ ʩʧʠʩʢʝ ʩʘʥʢʮʠʦʥʥʦʛʦ ʧʝʨʝʯʥʷ. 

ʏʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʪʝʯʢʠ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʠʟ ʩʪʨʘʥʳ, ʚ ʮʝʣʷʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʪʝʨʨʦʨʠʟʤʘ ʠ ʪ. ʜ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʩʫʙʲʝʢʪʦʚ, ʥʘʜʝʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʜʣʝʞʘʱʫʶ 

ʧʨʦʚʝʨʢʫ ʢʣʠʝʥʪʘ, ʫʩʠʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʟʘ ʥʝʚʳʧʦʣʥʝʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ɺʳʚʦʜ: ʢʘʢ ʚʠʜʥʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʪʦ, ʣʝʛʘʣʠʟʦʚʘʥʥʳʝ ʧʨʝʩʪʫʧʥʳʝ ʜʦʭʦʜʳ ʷʚʣʷʶʪʩʷ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ ʠ ʵʢʩʪʨʝʤʠʟʤʘ. ʏʪʦʙʳ 

ʧʨʝʩʝʯʴ ʜʘʥʥʳʝ ʧʨʝʩʪʫʧʥʳʝ ʜʝʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʢʨʳʪʴ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ 

ʧʨʝʩʪʫʧʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʣʠʰʠʪ ʠʭ ʧʨʝʩʪʫʧʥʳʭ ʘʢʪʠʚʦʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʥʷʪʠʝ ʤʝʨ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʩʪʚʘʤ, 

ʬʠʥʘʥʩʦʚʳʤ ʘʢʪʠʚʘʤ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʣʶʙʦʛʦ ʨʦʜʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ, 

ʢʦʛʜʘ ʢ ʥʠʤ ʧʨʠʤʝʥʷʶʪʩʷ ʩʘʥʢʮʠʦʥʥʳʝ ʤʝʨʳ. ʊʘʢ ʞʝ ʩʪʨʘʥʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʘʢʪʠʢʠ ʧʨʘʚʦ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʮʝʣʷʭ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʠ ʧʝʨʝʜʦʚʳʭ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ 

ʧʝʨʝʤʝʱʝʥʠʶ ʧʨʝʩʪʫʧʥʳʭ ʘʢʪʠʚʦʚ ʚ ʠʥʦʩʪʨʘʥʥʳʝ ʶʨʠʩʜʠʢʮʠʠ ʠ ʠʭ ʚʦʟʚʨʘʪ. 
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INDEPENDENCE OF JUDGES AND ITS IMPLEMENTATION 

IN RUSSIAN CRIMINAL PROCEDURE 

 

ÉPestrikova K., Tomsk State University, Novosibirsk, Russia, kseniya.pilunova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ 

ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʘʚʦʩʫʜʠʷ, ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʜʝʡ. ɺ ʨʘʙʦʪʝ ʘʚʪʦʨʘ 

ʠʟʫʯʘʝʪʩʷ ʧʨʘʚʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʩʫʜʝʡ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʡ ʠ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

ɺʳʨʘʞʝʥʦ ʤʥʝʥʠʝ ʦʙ ʫʢʨʝʧʣʝʥʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʡ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʵʪʦʛʦ 

ʫʢʨʝʧʣʝʥʠʷ. 
 

Abstract. The development of the judicial system of the Russian Federation is of great 

importance for criminal proceedings. The article examines one of the fundamental features of 

justice, as the independence of judges. The author's work examines the legal status of judges, the 

implementation of the principle of independence, as well as consideration of the reasons for 

violation of the independence of judges and ways of solving these problems. An opinion was 

expressed on strengthening the independence of judges. Examples of this strengthening are given. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʴʠ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʜʝʡ, ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʟʥʘʯʝʥʠʝ ʩʫʜʝʡ, 

ʧʨʘʚʦʩʫʜʠʝ, ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ. 
 

Keywords: judges, independence of the judiciary, criminal procedure, the appointment of 

judges, justice, judicial system. 
 

ɸʥʘʣʠʟʠʨʫʷ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʦʩʩʠʡʩʢʦʤ ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝ, ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ 

ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʦʜʥʘ ʠʟ ʦʩʥʦʚ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʟʘʢʦʥʦʚ [1ï7]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ ʩʫʜʴʠ ʥʝ ʪʘʢ ʫʞ ʠ 

ʥʝʟʘʚʠʩʠʤʳ. ʅʘ ʥʠʭ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʤʦʨʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʥʘʨʦʜʘ, ʘ 

ʪʘʢʞʝ ʚʳʩʰʠʭ ʯʠʥʦʚ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʆʩʦʙʝʥʥʦ ʝʩʣʠ ʩʫʜʴʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʜʝʣʦ, ʢʦʪʦʨʦʝ 

ʠʤʝʝʪ ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʦʜʦʧʣʝʢʫ. ɺʩʝ ʵʪʦ ʦʪʚʣʝʢʘʝʪ ʩʫʜʝʡ ʦʪ ʩʘʤʦʛʦ ʛʣʘʚʥʦʛʦ- ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʧʨʘʚʦʩʫʜʠʷ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʛʨʘʥʠʮʳ ʩʫʜʝʙʥʳʭ ʬʫʥʢʮʠʡ ʥʝʤʥʦʛʦ ʨʘʟʤʳʣʠʩʴ ʠʟ-ʟʘ ʪʝʩʥʦʡ ʨʘʙʦʪʳ 

ʩ ʧʨʦʢʫʨʘʪʫʨʦʡ ʠ ʦʨʛʘʥʦʚ ʩʣʝʜʩʪʚʠʷ ʠ ʜʦʟʥʘʥʠʷ. ɽʩʣʠ ʩʫʜʴʷ ʚʳʥʝʩʝʪ ʦʧʨʘʚʜʘʪʝʣʴʥʳʡ 

ʚʝʨʜʠʢʪ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʚʝʪʚʴ ʧʣʦʭʦ ʨʘʙʦʪʘʣʘ ʨʘʟ ʠʭ ʜʦʚʦʜʳ ʦʢʘʟʘʣʠʩʴ ʥʝ 

ʪʘʢʠʤʠ ʫʙʝʜʠʪʝʣʴʥʳʤʠ ʜʣʷ ʩʫʜʴʠ, ʘ ʵʪʦ ʧʣʦʭʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʩʪʘʪʠʩʪʠʢʫ, ʚʝʜʴ ʥʠʯʪʦ ʥʝ 

ʜʦʣʞʥʦ ʫʤʘʣʠʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʫʜʴʷ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʠʣʝʤʤʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪ. 10 ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ çʆ ʩʪʘʪʫʩʝ ʩʫʜʝʡè, ʯʪʦ 

ʥʠʯʪʦ ʥʝ ʜʦʣʞʥʦ ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʜʴʠ ʧʦ ʧʨʠʥʷʪʠʶ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʨʝʰʝʥʠʷ.  
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʜʴʠ ʥʝ ʧʦʜʦʪʯʝʪʥʳ ʥʠʢʦʤʫ, ʥʝ ʩʪʦʠʪ ʥʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʝʩʣʠ ʨʝʰʝʥʠʷ ʩʫʜʴʠ ʦʙʞʘʣʫʶʪʩʷ ʚ ʚʳʰʝʩʪʦʷʱʝʤ ʩʫʜʝ, ʪʦ ʝʛʦ ʤʦʛʫʪ ʦʪʤʝʥʠʪʴ ʠʣʠ 

ʠʟʤʝʥʠʪʴ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʭʦʨʦʰʦ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢ ʛʨʘʞʜʘʥʝ ʤʦʛʫʪ ʩʧʘʩʪʠʩʴ ʦʪ 

ʥʝʟʘʢʦʥʥʳʭ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʚʝʨʜʠʢʪʦʚ ʩʫʜʴʠ, ʥʦ ʩ ʜʨʫʛʦʡ, ʥʝʣʴʟʷ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ 

ʦʢʘʟʳʚʘʣʘ ʪʝʤ ʩʘʤʳʤ ʜʘʚʣʝʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʤʘʥʪʠʠ.  ʄʦʣ, ʙʫʜʝʰʴ ʩʫʜʠʪʴ ʥʝ ʪʘʢ ʢʘʢ 

ʧʨʝʜʧʠʩʘʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʝʪʚʴʶ ʚʣʘʩʪʠ, ʪʦ ʙʫʜʝʰʴ ʧʨʠʚʣʝʯʝʥ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʞʝ 

ʫʚʦʣʝʥ. ʅʦ ʢʘʢ ʞʝ ʪʦʛʜʘ ʩʫʜʴʷ ʙʫʜʝʪ ʙʝʩʧʨʠʩʪʨʘʩʪʝʥ ʠ ʥʝʟʘʚʠʩʠʤ, ʝʩʣʠ ʦʥ ʠʟʥʘʯʘʣʴʥʦ ʩʚʷʟʘʥ 

ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ ʧʨʘʚʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʝʤʫ ʪʨʘʢʪʫʶʪ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ? ɺʨʦʜʝ, ʵʪʦ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩʜʝʨʞʝʢ ʠ ʧʨʦʪʠʚʦʚʝʩʦʚ, ʥʦ ʪʘʢʞʝ, ʵʪʦ ʩʦʚʩʝʤ ʨʘʟʥʠʪʴʩʷ ʩ ʧʨʠʥʮʠʧʦʤ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ.  

ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣʥʦʤ ʦʛʨʘʞʜʝʥʠʠ ʩʫʜʝʡ ʦʪ 

ʫʢʘʟʘʥʠʡ ʢʦʛʦ-ʣʠʙʦ, ʯʪʦʙʳ ʥʠʢʪʦ ʥʝ ʤʦʛ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʠ ʜʘʚʠʪʴ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ. ʏʪʦʙʳ 

ʩʫʜʴʠ ʙʳʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʜʝʣʘ ʪʦʣʴʢʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʂʦʥʩʪʠʪʫʮʠʝʡ, ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʫʙʝʞʜʝʥʠʡ. ʅʦ ʧʨʠ ʵʪʦʤ ʩʜʝʣʘʪʴ ʪʘʢ, 

ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʧʨʦʠʟʚʦʣʘ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ. 

ʅʝ ʥʫʞʥʦ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʡ, ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ 

ʢ ʥʠʤ ʩʨʝʜʠ ʥʘʨʦʜʘ ʧʘʜʘʝʪ. ʅʦ ʢʦʥʝʯʥʦ ʞʝ ʥʝʣʴʟʷ ʦʩʪʘʚʣʷʪʴ ʧʨʘʚʦʩʫʜʠʝ ʙʝʟ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʜʘʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʨʦʠʟʚʦʣʘ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ. ɺʝʜʴ ʩʫʜʳ ʥʫʞʥʳ ʠʤʝʥʥʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʟʘʱʠʱʘʪʴ ʥʘʨʦʜ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʩʫʚʝʨʝʥʠʪʝʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɸ ʪʘʢʞʝ, ʭʦʪʝʣʦʩʴ ʙʳ ʟʘʪʨʦʥʫʪʴ ʪʝʤʫ ʥʘʟʥʘʯʝʥʠʷ ʩʫʜʝʡ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʝʩʴ ʢʦʨʧʫʩ 

ʩʫʜʝʡ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʥʘʟʥʘʯʘʝʪʩʷ ʉʦʚʝʪʦʤ ʌʝʜʝʨʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʦʝ ʚʥʦʩʠʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʇʨʝʜʩʝʜʘʪʝʣʷ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸ ʟʘʪʝʤ 

ʩʫʜʴʠ ʜʨʫʛʠʭ ʩʫʜʦʚ ʥʘʟʥʘʯʘʶʪʩʷ ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ 

ʇʨʝʜʩʝʜʘʪʝʣʷ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʟʥʘʯʝʥ ʩ ʧʦʜʘʯʠ 

ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʜʴʠ ʩʪʘʥʦʚʷʪʩʷ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʟʘʚʠʩʠʤʳ ʦʪ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʝʪʚʠ ʚʣʘʩʪʠ. ʊʦʛʜʘ, ʚʦʟʤʦʞʥʦ, ʩʪʦʠʪ ʧʦʤʝʥʷʪʴ ʧʨʦʮʝʜʫʨʫ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ 

ʦʪʩʪʨʘʥʝʥʠʷ ʩʫʜʝʡ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʫʜʝʡ ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʛʨʘʜʠʪʴ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʛʣʘʚʳ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʝʪʚʝʡ ʚʣʘʩʪʠ, ʧʨʝʜʩʝʜʘʪʝʣʝʡ ʩʫʜʦʚ ʠ 

ʧʨʦʢʫʨʘʪʫʨʳ ʚ ʮʝʣʦʤ.  

ʅʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʜʝʡ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʩʚʦʝ ʚʣʠʷʥʠʝ ʩʣʘʙʘʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʀ ʵʪʦ ʟʘʪʨʘʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʨʘʙʦʪʥʳʝ ʧʣʘʪʳ ʩʫʜʝʡ ʠ 

ʠʭ ʩʦʮʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʈʝʯʴ ʠʜʝʪ ʪʘʢʞʝ ʦ ʥʦʚʦʤ ʨʝʤʦʥʪʝ ʚ ʟʜʘʥʠʠ ʩʫʜʘ, ʥʦʚʦʡ ʤʝʙʝʣʠ, 

ʪʝʭʥʠʯʝʩʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʋ ʛʨʘʞʜʘʥ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʟʜʘʥʠʠ ʩʫʜʘ, ʢʘʢ ʦ ʥʝʯʪʦ ʪʝʤʥʦʤ 

ʤʨʘʯʥʦʤ ʠ ʥʝʧʨʠʷʪʥʦʤ: ʧʦʪʝʨʪʳʡ ʧʦʣ, ʦʙʰʘʨʧʘʥʥʳʝ ʩʪʝʥʳ, ʩʪʘʨʳʝ ʦʢʥʘ ʠ ʦʪʦʧʠʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʮʠʧ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʡ ʦʯʝʥʴ ʪʦʥʢʘʷ ʠ ʥʝʦʜʥʦʟʥʘʯʥʘʷ ʤʘʪʝʨʠʷ. 

ʇʦʥʷʪʠʝ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʦʯʝʥʴ ʨʘʩʪʷʞʠʤʦ ʠ ʤʥʦʛʦʣʠʢʦ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ, ʢʘʢ 

ʥʘʫʢʠ ʠ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʧʨʘʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʯʘʩʪʥʦʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʆʧʠʩʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʧʨʘʚʦʚʝʜʝʥʠʷ ʜʣʷ ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʚʦʚʦʡ ʞʠʟʥʠ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʀʩʩʣʝʜʫʝʪʩʷ ʚʢʣʘʜ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʣʦʜʦʪʚʦʨʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʶʨʠʩʪʦʚ ʨʘʟʥʳʭ ʩʪʨʘʥ.  

 

Abstract. The article considers the relevance of comparative law as a science and method that 

contribute to the development of law on the territory of the state and international private law 

relations. The article describes the importance of comparative law for legal education in the modern 

legal life of the Kyrgyz Republic. The article examines the contribution of comparative law to the 

improvement of the national legal system of the Kyrgyz Republic. The article considers the 

importance of comparative law in creating favorable conditions for fruitful cooperation of lawyers 

from different countries. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ, ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʤʝʪʦʜ, ʟʥʘʯʝʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ.  

 

Keywords: comparative law, comparative legal method, the value of comparative law, 

improvement of national law. 

 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ð ʧʦʥʷʪʠʝ ʤʥʦʛʦʛʨʘʥʥʦʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, 

ʢʘʢ ʩ ʧʦʟʠʮʠʠ ʥʘʫʢʠ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʤʝʪʦʜʘ. ʅʦ ʚʩʝ ʵʪʠ ʛʨʘʥʠ 

ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʦ, ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʚ ʠ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʨʘʟʚʠʪʠʠ ʧʨʘʚʘ. ʕʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʘʢʪʠʚʠʟʠʨʫʶʪ ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ 

ʧʨʘʚʦʚʦʡ ʪʝʦʨʠʠ ʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʣʘ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ɸ. ʂ. ʂʘʨʜʘʥʦʚʘ çé ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ 

ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʥʝʟʘʤʝʥʠʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʚʝʜʝʪ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ, ʧʨʝʦʜʦʣʝʚʘʝʪ ʧʨʦʙʝʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ 
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ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷè [1, c. 18].  

ʕʢʩʧʝʨʪ ɽ. ʄ. ʄʘʨʛʘʨʠʪʦʚʘ ʦʪʤʝʯʘʝʪ çéʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ, ʤʦʜʝʨʥʠʟʠʨʫʝʪ ʩʠʩʪʝʤʫ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚrh ʝʥʠʶ ʫʨʦʚʥʷ ʧʨʘʚʦʧʦʨʷʜʢʘè [2, c. 51].  

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʘʚʘ, ʧʦʚʣʠʷʣʦ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʈʝʩʧʫʙʣʠʢʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 20 

ʣʝʪ, ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʦʩʪʦʷʥʥʳʭ ʧʦʠʩʢʘʭ ʠʜʝʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʝʥʷʣʘʩʴ 

ʧʦʣʠʪʠʢʘ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ.  

ʅʘ VIII ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ ʧʨʝʜʩʝʜʘʪʝʣʴ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʧʘʣʘʪʳ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʩʚʦʝʤ ʚʳʩʪʫʧʣʝʥʠʠ 

ʧʦʜʯʝʨʢʥʫʣ çé ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʯʘʩʪʳʭ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʥʘʨʫʰʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʨʠʥʮʠʧʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, 

ʥʘʨʫʰʝʥʠʷ ʩʠʩʪʝʤʳ ʠʟʜʝʨʞʝʢ ʠ ʧʨʦʪʠʚʦʚʝʩʦʚ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʂʦʥʩʪʠʪʫʮʠʷ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʫʞʝ ʥʝ ʩʧʦʩʦʙʥʘ ʫʜʝʨʞʠʚʘʪʴ ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥʬʣʠʢʪʳ, ʠʙʦ ʙʳʣʘ 

ʠʟʲʝʜʝʥʘ ʧʦʧʨʘʚʢʘʤʠ, ʩʝʨʴʝʟʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʘ, ʠ ʧʦʪʝʨʷʣʘ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʞʝʩʪʢʦʩʪʴè [3, c. 

22]. ʀʤʝʥʥʦ ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʠʩʪʦʯʥʠʢʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ 

ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [4]. ʆʩʥʦʚʥʦʡ ʟʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣ ʫʩʠʣʝʥ 

ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʧʨʠʥʮʠʧʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʤʠ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʂʠʨʛʠʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ [3, c. 33]. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, çéʯʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ, ʥʦ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʨʠʦʨʠʪʝʪ 

ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʚ ʨʘʟʚʠʪʠʠ ʧʨʘʚʘ ʚ ʮʠʚʠʣʠʟʦʚʘʥʥʳʭ ʦʙʱʝʩʪʚʘʭè [3, c. 35].  

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʂʦʥʩʪʠʪʫʮʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʘ 

ʫʩʠʣʝʥʘ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʧʨʠʥʮʠʧʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʤʠ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʂʠʨʛʠʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ. 

ɻʦʚʦʨʷ ʦʙ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʳʣʠ ʚʥʝʩʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʘʚ ʠ 

ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ. ʇʨʠʤʝʨʦʤ ʟʜʝʩʴ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ɿʘʢʦʥ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʂʦʥʩʪʠʪʫʮʠʶ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè [5], ʛʜʝ 

ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʠ ʮʝʥʥʦʩʪʴ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ, çéʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ 

ʯʝʣʦʚʝʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʰʠʤ ʮʝʥʥʦʩʪʷʤ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʆʥʠ ʜʝʡʩʪʚʫʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʦʧʨʝʜʝʣʷʶʪ ʩʤʳʩʣ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮè [5]. 

ʆʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʧʦʟʚʦʣʠʣʦ çé 

ʫʩʪʘʥʦʚʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʘʚʘ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʦʜʥʦʡ ʧʨʘʚʦʚʦʡ 

ʢʫʣʴʪʫʨʳè [6, c. 304]. ɿʜʝʩʴ, ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [7] ʢ 

çʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʧʘʢʪʫ ʦ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʘʚʘʭè [8]. ɼʘʥʥʳʡ ʧʘʢʪ ʦʙʷʟʫʝʪ 

ʙʦʣʝʝ 170 ʩʪʨʘʥ çéʫʚʘʞʘʪʴ ʛʨʘʞʜʘʥʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʘʚʘ ʣʶʜʝʡéè [8, ʩ. 2]. ʕʪʦ ʚʝʜʝʪ 

ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ 

ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ ʠ ʤʠʨʦʚʫʶ ʩʠʩʪʝʤʫ ʧʨʘʚʘ.  

ɿʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʣʘʜʠʪʴ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ. ʕʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʩʪʨʘʥʳ, ʪʘʢ ʢʘʢ çéʠʜʝʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʘ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʦʝ ʧʨʘʚʘ, ʧʨʝʦʜʦʣʝʪʴ ʧʨʦʙʝʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʬʝʨʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʩ 
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ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠè [2, c. 51].  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʦʩʥʦʚʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʶʨʠʩʪʦʚ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʪʘʢ ʂʳʨʛʳʟʩʪʘʥ ʚ ʵʪʦʤ ʧʣʘʥʝ ʜʝʣʘʝʪ ʫʚʝʨʝʥʥʳʝ ʰʘʛʠ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʫʯʘʩʪʠʝ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʚ VIII ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʧʨʘʚʦʚʝʜʝʥʠʷ çʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʚ ʧʦʠʩʢʘʭ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʠʜʝʘʣʘè [9, c. 34]. 

ɺʳʩʪʫʧʘʷ ʥʘ  ʂʦʥʛʨʝʩʩʝ ʦʪ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʇʨʝʜʩʝʜʘʪʝʣʴ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʧʘʣʘʪʳ 

ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʕ. ʊ. ʄʘʤʳʨʦʚ çéʧʦʜʯʝʨʢʥʫʣ ʟʥʘʯʝʥʠʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʨʝʬʦʨʤ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʘ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝè [9, c. 

34].  ʅʘ ʜʘʥʥʦʤ ʟʘʩʝʜʘʥʠʠ ʫʯʘʩʪʥʠʢʠ ʦʙʤʝʥʠʚʘʣʠʩʴ ʦʧʳʪʦʤ, ʢʘʩʘʶʱʝʛʦʩʷ ʠʟʤʝʥʝʥʠʡ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʘ, ʪʦ ʝʩʪʴ ʚʦʟʥʠʢʘʣʘ ʩʠʪʫʘʮʠʷ ʨʘʚʝʥʩʪʚʘ 

ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ ʚ ʥʘʫʯʥʦʤ ʧʣʘʥʝ, ʚ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʧʦʜʦʙʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʛʜʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʘ ʤʦʛʫʪ ʜʝʣʠʪʴʩʷ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʧʳʪʦʤ ʠ ʟʥʘʥʠʷʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ, ʬʦʨʤʠʨʫʝʪʩʷ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʶʨʠʩʪʦʚ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʦʜʯʠʥʷʪʴʩʷ ʧʨʠʥʮʠʧʫ çʜʫʤʘʡ 

ʛʣʦʙʘʣʴʥʦ, ʜʝʡʩʪʚʫʡ ʣʦʢʘʣʴʥʦè [10, c. 131], ʪʦ ʝʩʪʴ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʩʦʟʜʘʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ, ʚʳʭʦʜʷʱʘʷ ʟʘ ʨʘʤʢʠ ʢʫʣʴʪʫʨʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʜʝʤʦʢʨʘʪʠʠ, 

ʫʢʨʝʧʣʝʥʠʷ ʟʘʢʦʥʥʦʩʪʠ [11, c. 65]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʢʨʝʧʣʝʥʠʷ ʟʘʢʦʥʥʦʩʪʠ, ʪʦ ʪʫʪ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ɿʘʢʦʥ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʧʨʦʢʫʨʘʪʫʨʝ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè [12, ʩ. 1]  ʛʜʝ ʩʢʘʟʘʥʦ, ʯʪʦ 

çéʧʨʦʢʫʨʘʪʫʨʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʤ, ʧʨʠʟʚʘʥʥʳʤ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʝʨʭʦʚʝʥʩʪʚʦ ʟʘʢʦʥʘ, ʝʜʠʥʩʪʚʦ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʘʢʦʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʫ 

ʦʭʨʘʥʷʝʤʳʭ ʟʘʢʦʥʦʤ ʠʥʪʝʨʝʩʦʚ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘè [3, ʩ. 2], ʪʦ ʝʩʪʴ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʟʥʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ, ʥʘʰʘ ʩʪʨʘʥʘ 

ʧʨʦʚʦʜʠʪ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʜʝʤʦʢʨʘʪʠʠ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʟʘʢʦʥʥʦʩʪʠ. 

ʂʘʢ ʫʢʘʟʳʚʘʝʪ ɽ. ʄ. ʄʘʨʛʘʨʠʪʦʚ çéʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ 

ʦʩʚʝʱʝʥʠʠ ʠ ʨʝʰʝʥʠʠ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʚʠʜʫ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʨʝʛʫʣʠʨʦʚʘʥʳè [2, c. 51]. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʧʦʜ ʜʨʫʛʠʤ ʫʛʣʦʤ ʥʘ 

ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘʡʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʳʤ 

ʧʨʦʙʣʝʤʘʤ, ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʤʝʥʘ ʦʧʳʪʦʤ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʣʣʝʛʘʤʠ.  

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʛʨʦʤʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʧʨʘʚʦʚʝʜʝʥʠʷ ʜʣʷ ʶʨʠʜʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʂʨʘʪʢʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʧʨʘʚʦʚʝʜʝʥʠʷ ʜʣʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʢʘʢ ʠ ʜʣʷ ʤʥʦʛʠʭ ʧʨʘʚʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʤ: 

-ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʥʝʟʘʤʝʥʠʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ 

ʚʝʜʝʪ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ, ʧʨʝʦʜʦʣʝʚʘʝʪ ʧʨʦʙʝʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [6, c. 305]. 

-ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʨʠʦʨʠʪʝʪ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʘʚʘ ʚ ʮʠʚʠʣʠʟʦʚʘʥʥʳʭ ʦʙʱʝʩʪʚʘʭ. 

-ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʨʘʚʘ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʦʜʥʦʡ ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ [6, c. 305]. 

ɿʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʘʣʘʜʠʪʴ 
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ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ. 

-ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʘʚʦʚʝʜʝʥʠʝ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʣʦʜʦʪʚʦʨʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʶʨʠʩʪʦʚ ʨʘʟʥʳʭ ʩʪʨʘʥ. ʌʦʨʤʠʨʫʝʪʩʷ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʶʨʠʩʪʦʚ. 

-ʉʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ 

ʩʚʷʟʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʜʝʤʦʢʨʘʪʠʠ, ʫʢʨʝʧʣʝʥʠʷ ʟʘʢʦʥʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʝʛʦ ʚʢʣʘʜ ʚ ʧʨʦʮʝʩʩʳ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʦʨʴʙʫ ʩ ʢʦʨʨʫʧʮʠʝʡ ʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʫʶ ʨʝʬʦʨʤʫ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ 

ʦ ʥʝʜʦʦʮʝʥʢʝ ʥʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ-ʧʦʣʠʪʦʣʦʛʘʤʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ɸʚʪʦʨʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʝʢʪʘ ʥʦʚʦʡ 

ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

 

Abstract. The authors analyze the current state of civil society in the Kyrgyz Republic and its 

contribution to the processes of democratic transformations in the state, including the fight against 

corruption and constitutional reform. The conclusion is made that some political scientists 

underestimate the level of development of civil society in the Kyrgyz Republic. The authors 

analyzed the shortcomings of the draft of the new Constitution of the Kyrgyz Republic for their 

compliance with international standards of the rule of law. 
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Keywords: Kyrgyz Republic, democracy, civil society, rule of law, constitution, corruption. 

 

ɿʘ ʛʦʜʳ ʩʫʚʝʨʝʥʠʪʝʪʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʜʚʠʛʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʨʠʚʘʪʠʟʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʧʦʣʠʪʠʯʝʩʢʠʡ ʧʣʶʨʘʣʠʟʤ, ʫʪʚʝʨʞʜʝʥʠʝ ʩʚʦʙʦʜʦʤʳʩʣʠʷ ð ʚʩʝ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦ ʤʥʦʛʦʤ ʠʤʝʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ. ʅʝʢʦʪʦʨʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʮʠʦʣʦʛʠ 

ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʘʨʪʠʠ ʥʝ 

ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʚʣʘʩʪʴʶ ʠ ʦʙʱʝʩʪʚʦʤ, ʫʨʦʚʝʥʴ 

ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ ʥʝʚʳʩʦʢ, ʩʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʧʨʘʚ 

ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʚʨʝʤʝʥʘʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʧʠʪʘʣʘ [1]. 
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ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʥʘ ʧʫʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʠʤʝʶʱʠʭ ʢʘʢ 

ʦʙʲʝʢʪʠʚʥʳʡ, ʪʘʢ ʠ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ ʩʦʮʠʫʤʘ, ʪʦʨʞʝʩʪʚʘ ʟʘʢʦʥʥʦʩʪʠ ʠ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ ʠ ʣʠʯʥʦʩʪʠ.  

ʂ ʢʦʥʮʫ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʩʝ ʪʨʠ ʩʝʢʪʦʨʘ ʦʙʱʝʩʪʚʘ: 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ, ʢʦʤʤʝʨʯʝʩʢʠʡ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʡ, ʦʜʥʘʢʦ ʛʦʩʫʜʘʨʩʪʚʦ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʜʦʤʠʥʠʨʦʚʘʣʦ, ʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ʚʦ ʤʥʦʛʦʤ ʥʦʩʠʣʦ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʥʘʯʘʣʝ ʜʚʫʭʪʳʩʷʯʥʳʭ ʛʦʜʦʚ ʅʇʆ ʩʪʘʣʠ ʚʳʭʦʜʠʪʴ ʥʘ ʧʦʣʠʪʠʯʝʩʢʫʶ ʘʨʝʥʫ, ʫʯʘʩʪʚʦʚʘʣʠ ʚ 

ʦʙʩʫʞʜʝʥʠʠ ʚʦʧʨʦʩʦʚ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ʉʝʛʦʜʥʷ ʅʇʆ ʂʳʨʛʳʟʩʪʘʥʘ ʠʛʨʘʶʪ ʚ ʩʪʨʘʥʝ ʚʘʞʥʫʶ ʨʦʣʴ, ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʦʪʚʝʪʩʪʚʝʥʥʦʝ 

ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʦʢʘʟʳʚʘʶʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ. ʅʇʆ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʧʦʤʦʱʴ 

ʥʝʟʘʱʠʱʝʥʥʳʤ ʛʨʫʧʧʘʤ, ʨʝʰʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ, ʟʘʱʠʱʘʶʱʠʝ ʧʨʘʚʘ ʠ ʠʥʪʝʨʝʩʳ 

ʛʨʘʞʜʘʥ ʠ ʜʨ., ʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʨʠʪʝʪʦʤ, ʢʘʢ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʃʠʜʝʨʳ 

ʅʇʆ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʠ ʢʘʞʜʦʤ ʤʠʥʠʩʪʝʨʩʪʚʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʩʦʚʝʪʳ [1]. 

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʧʨʝʩʩʝ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʛʦ, ʥʝʟʘʚʠʩʠʤʦʛʦ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ ʬʘʢʪʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠ ʧʨʝʜʤʝʪʦʤ 

ʙʦʣʴʰʦʡ ʛʦʨʜʦʩʪʠ. ʇʨʷʤʦʡ ʠ ʢʦʩʚʝʥʥʳʡ ʚʢʣʘʜ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʵʢʦʥʦʤʠʢʫ, ʚ ʨʝʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʚ ʫʢʨʝʧʣʝʥʠʝ ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʛʨʘʞʜʘʥ ʪʘʢʞʝ 

ʥʝʦʩʧʦʨʠʤ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ð 2040 [2] ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ 

ʨʘʟʚʠʪʠʶ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʦ ʩʪʘʥʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ ʥʘ ʦʩʥʦʚʝ ʧʘʨʪʥʝʨʩʪʚʘ, ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʧʦ ʨʘʟʚʠʪʠʶ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʨʘʞʜʘʥʘʤ ʟʘʱʠʪʳ ʧʨʘʚ, ʩʚʦʙʦʜ, ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʙʠʟʥʝʩʘ, ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʰʠʨʦʢʦʛʦ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʧʨʦʮʝʩʩʘʭ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ. ʇʦʜʜʝʨʞʢʠ ʠʥʠʮʠʘʪʠʚʳ ʛʨʘʞʜʘʥ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʱʝʩʪʚʫ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʫʩʣʫʛ, ʧʨʦʜʚʠʞʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʠʜʝʡ ʠ ʧʨʦʝʢʪʦʚ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʟʘʢʘʟʘ [3]. 

ʅʝʣʴʟʷ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʮʠʪʘʪʦʡ ʠʟ ʵʪʦʡ ʞʝ ʧʨʦʚʣʘʩʪʥʦʡ ʛʘʟʝʪʳ ʚ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʜʠʧʣʦʤʘʪʳ ʚʦʩʪʦʨʛʘʶʪʩʷ ʩʠʣʝ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʚ ʩʪʨʘʥʝ: çʇʦʩʦʣ ʉʐɸ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ɼʦʥʘʣʴʜ ʃʫ ʧʨʠʚʝʣ ʢʳʨʛʳʟʩʢʫʶ ʧʦʩʣʦʚʠʮʫ, 

ʢʦʪʦʨʘʷ ʛʣʘʩʠʪ, ʯʪʦ ʤʘʣʝʥʴʢʠʤʠ ʱʝʧʢʘʤʠ ʤʦʞʥʦ ʨʘʟʞʝʯʴ ʙʦʣʴʰʦʡ ʧʦʞʘʨ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʧʦʩʣʝʜʥʠʭ ʩʦʙʳʪʠʡ ʚ ʞʠʟʥʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʂʈ ʙʳʣʠ ʧʨʦʪʝʩʪʳ ʧʨʦʪʠʚ ʨʘʟʨʘʙʦʪʢʠ 

ʫʨʘʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʯʘʣʠʩʴ ʞʠʪʝʣʷʤʠ ʚ ʧʨʠʠʩʩʳʢʢʫʣʴʩʢʦʤ ʩʝʣʝ ʂʦʢ-

ʄʦʡʥʦʢ. ɼʠʧʣʦʤʘʪ ʩʨʘʚʥʠʣ ʵʪʦ ʩʦʙʳʪʠʝ ʩ ʠʩʪʦʨʠʝʡ ʧʦʧʫʣʷʨʥʳʭ ʤʠʨʦʚʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʧʝʨʩʦʥʘʞʝʡ ɼʘʚʠʜʘ ʠ ɻʦʣʠʘʬʘ, ʢʦʛʜʘ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʠ ʘʢʪʠʚʠʩʪʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʚʳʩʪʫʧʠʣʠ ʧʨʦʪʠʚ ʠʥʪʝʨʝʩʦʚ ʚʣʠʷʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʣʶʜʝʡ. ʀ ʢʘʢ ʚ ʣʶʙʦʡ ʭʦʨʦʰʝʡ 

ʠʩʪʦʨʠʠ ʚ ʠʪʦʛʝ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʧʦʙʝʜʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʧʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ. ɻʣʘʚʘ 

ʜʠʧʤʠʩʩʠʠ ʉʐɸ ʢʦʥʩʪʘʪʠʨʦʚʘʣ, ʯʪʦ ʜʝʤʦʢʨʘʪʠʷ ð ɻʪʦ ʚʦʚʩʝ ʥʝ ʟʘʧʘʜʥʘʷ, ʘ ʢʳʨʛʳʟʩʢʘʷ ʠʜʝʷ. 

ʂʳʨʛʳʟʳ ʝʱʝ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʩʦʙʠʨʘʣʠʩʴ ʥʘ ʢʫʨʫʣʪʘʡ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʪʴ ʢʣʶʯʝʚʳʝ 

ʨʝʰʝʥʠʷ ʦ ʙʫʜʫʱʝʤ ʩʚʦʝʛʦ ʥʘʨʦʜʘ, ʘ ʩʝʛʦʜʥʷ ʦʥʠ ʧʨʦʚʦʜʷʪ ʩʘʤʳʝ ʯʠʩʪʳʝ ʠ ʧʨʦʟʨʘʯʥʳʝ 

ʚʳʙʦʨʳ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʳʚʰʝʛʦ ʉʦʶʟʘ. ɺ ʂʈ ʨʘʙʦʪʘʶʪ, ʧʦ ʤʥʝʥʠʶ 

ʧʦʩʣʘ ʉʐɸ, ʩʘʤʳʝ ʩʚʦʙʦʜʥʳʝ ʉʄʀ ʠ ʜʝʡʩʪʚʫʝʪ ʩʘʤʦʝ ʩʠʣʴʥʦʝ ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ. 
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ʇʦʩʪʦʷʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʚ ʂʈ ɹʦʣʦʨʤʘʘ ɸʤʛʘʘʙʘʟʘʨ ʟʘʤʝʪʠʣʘ, ʯʪʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʫʞʝ ʧʦʯʪʠ ʜʚʘ ʛʦʜʘ ʠ ʩʘʤʘ ʥʝ ʧʦʥʘʩʣʳʰʢʝ ʟʥʘʝʪ, ʢʘʢʦʝ ʩʠʣʴʥʦʝ 

ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʝʩʪʴ ʚ ʥʝʡ. ɻʨʘʞʜʘʥʝ ʦʪʢʨʳʪʦ ʚʳʨʘʞʘʶʪ ʩʚʦʠ ʤʥʝʥʠʷ, ʩʚʦʙʦʜʥʦ 

ʩʦʟʜʘʶʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʘʣʴʷʥʩʳ, ʚʳʩʪʫʧʘʶʪ ʩ ʨʘʟʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʠ ʧʨʦʪʝʩʪʫʶʪ. 

ʇʦʪʝʥʮʠʘʣ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʂʈ, ʥʘ ʝʝ ʚʟʛʣʷʜ, ʚʝʩʴʤʘ ʚʝʣʠʢ. ɽʱʝ ʜʣʷ ʂʳʨʛʳʟʩʪʘʥʘ 

ʭʘʨʘʢʪʝʨʥʳ ʦʪʢʨʳʪʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ ʥʘʣʠʯʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʘʥʘʣʦʚ 

ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʨʥʝʪ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʂʈ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʘ ʤʦʣʦʜʳʝ 

ʢʳʨʛʳʟʩʪʘʥʮʳ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦʣʫʯʘʶʪ ʠʤʝʥʥʦ ʯʝʨʝʟ ʥʝʛʦ. ʀ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʠʣʝʥʠʶ ʚʣʠʷʥʠʷ ʛʨʘʞʜʘʥ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ. ɺʦʚʣʝʯʝʥʥʦʩʪʴ ʛʨʘʞʜʘʥ ʚ ʪʦ, ʯʪʦʙʳ ʫʣʫʯʰʘʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʛʦʩʫʩʣʫʛ, 

ʧʦʚʳʰʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʬʠʥʘʥʩʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ, 

ʧʦʜʦʪʯʝʪʥʦʩʪʴ ʠ ʩʦʮʠʘʣʴʥʫʶ ʠʥʪʝʛʨʘʮʠʶ [3]. 

ʉʪʝʧʝʥʴ ʜʝʤʦʢʨʘʪʠʯʥʦʩʪʠ ʨʘʟʚʠʪʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʦʩʪʦʷʥʠʶ ʧʨʘʚʦʚʦʡ 

ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ, ʢʣʶʯʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʫʨʦʚʝʥʴ ʧʨʘʚʦʚʦʛʦ ʩʦʟʥʘʥʠʷ, 

ʨʘʟʚʠʪʠʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʤʘʩʰʪʘʙʳ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʘʞʜʘʥ 

[4, ʩ. 4]. 

ɸʢʪʠʚʥʦʝ ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ï ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʀʤʝʥʥʦ ʪʘʢʦʡ ʟʘʛʦʣʦʚʦʢ ʨʘʟʤʝʱʝʥ ʥʘ ʩʘʡʪʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʜ 

ʦʩʚʝʱʝʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ð ʅʦʚʳʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷè, 

ʢʦʪʦʨʘʷ ʧʨʦʰʣʘ 17 ʤʘʷ 209 ʛ. ʚ ʛʦʨʦʜʝ ɹʠʰʢʝʢ ʩ ʫʯʘʩʪʠʝʤ ʵʢʩʧʝʨʪʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʨʫʛʦʚ, ʯʘʩʪʥʦʛʦ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ [5]. 

ʂʘʢ ʠ ʂʳʨʛʳʟʩʪʘʥ, ɻʨʫʟʠʶ ʦʯʝʥʴ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʣʠ ʦʩʪʨʦʚʢʦʤ 

ʜʝʤʦʢʨʘʪʠʠ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʦʪʯʘʩʪʠ ʷʚʣʷʶʪʩʷ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ ʦʙʝʱʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ 1990-ʭ 

ʛʦʜʘʭ ʧʨʝʟʠʜʝʥʪʳ ɸ. ʐʝʚʘʨʜʥʘʜʟʝ ʠ ɸ. ɸʢʘʝʚ ʱʝʜʨʦ ʨʘʟʜʘʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤ ʩʦʛʨʘʞʜʘʥʘʤ, 

ʥʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʣʠʙʝʨʘʣʠʟʘʮʠʠ, ʫʭʫʜʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʞʜʘʥ ʠ 

ʢʦʨʨʫʤʧʠʨʦʚʘʥʥʦʩʪʠ ʚʣʘʩʪʠ ʚʳʧʦʣʥʠʪʴ ʵʪʠ ʦʙʝʱʘʥʠʷ ʥʝ ʫʜʘʣʦʩʴ [6, ʩ. 72]. 

ʀ ʟʜʝʩʴ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ. ʀ ʚ ɻʨʫʟʠʠ, ʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ 

ʣʠʜʝʨʳ, ʩʦʟʜʘʚʘʷ ʩʚʦʠʤ ʩʪʨʘʥʘʤ ʠʤʠʜʞ ʣʠʙʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʛʣʘʟʘʭ ʠʥʦʩʪʨʘʥʥʳʭ 

ʘʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʚʣʘʩʪʠ. ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʕ. ʐʝʚʘʨʜʥʘʜʟʝ ʠ ɸ. ɸʢʘʝʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʦʩʪʫ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʦ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʚʳʙʦʨʘʭ, ʛʨʘʞʜʘʥʩʢʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ, ʩʚʦʙʦʜʝ ʩʣʦʚʘ ʠ ʪ. ʜ. ʆʜʥʘʢʦ, 

ʧʨʝʜʦʩʪʘʚʠʚ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʅʇʆ ʠ ʟʘʧʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʥʠ ʚʤʝʩʪʝ ʩ 

ʪʝʤ ʧʦʜʜʝʨʞʠʚʘʣʠ ʩʚʦʠ ʢʦʨʨʫʤʧʠʨʦʚʘʥʥʳʝ ʘʚʪʦʨʠʪʘʨʥʳʝ ʨʝʞʠʤʳ.  

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʢʦʥʩʦʣʠʜʘʮʠʠ ʜʝʤʦʢʨʘʪʠʠ ʤʥʦʛʦ ʜʘʝʪ ʪʝʦʨʠʷ ʄ. ʃʠʧʩʝʪʘ. 

ʉʦʛʣʘʩʥʦ ʝʡ, ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʦʣʴʶ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ, ʪʠʧʠʯʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ. 

ʆʜʥʘʢʦ ɻʨʫʟʠʷ ʠ ʂʳʨʛʳʟʩʪʘʥ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦʣʫʯʠʣʠ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ð ʛʦʨʘʟʜʦ ʙ·ʣʴʰʠʝ, ʥʝʞʝʣʠ ʜʨʫʛʠʝ ʧʦʩʪʩʦʚʝʪʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ, ð 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʦʩʪʨʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ çʤʷʛʢʦʡ ʩʠʣʳè ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 

[6, ʩ. 72]. 

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʛʨʘʞʜʘʥʩʢʦʤʫ ʦʙʱʝʩʪʚʫ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʠʜʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʣʘʩʪʠ ʚ 

ʩʤʳʩʣʝ ʪʨʝʙʦʚʘʥʠʷ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ. ʀ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ 

ʨʝʬʦʨʤʳ ʠ ʙʦʨʴʙʝ ʩ ʢʦʨʨʫʧʮʠʝʡ. ʊʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʛʨʘʞʜʘʥʩʢʦʤʫ ʦʙʱʝʩʪʚʫ, ʦʙʨʘʟʦʚʘʥʥʦʤʫ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 277 

 

ʩʨʝʜʥʝʤʫ ʢʣʘʩʩʫ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʛʨʘʞʜʘʥʝ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʫʟʥʘʶʪ ʦ ʢʦʨʨʫʧʮʠʠ 

ʈ. ʄʘʪʨʘʠʤʦʚʘ ʠ ʝʛʦ ʧʦʢʨʦʚʠʪʝʣʝʡ, ʦ ʚʦʧʠʶʱʠʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʭ ʧʨʦʝʢʪʘ ʥʦʚʦʡ ʂʦʥʩʪʠʪʫʮʠʠ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʏʪʦʙʳ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʠʩʭʦʜʠʣ ʧʨʦʮʝʩʩ ʫʢʨʝʧʣʝʥʠʷ ʜʝʤʦʢʨʘʪʠʠ, ʥʝʦʙʭʦʜʠʤʘ:  

1. ʉʠʣʴʥʘʷ ʦʧʧʦʟʠʮʠʷ. 

2. ʅʝʟʘʚʠʩʠʤʳʝ ʉʄʀ, ʦʩʚʝʱʘʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʧʧʦʟʠʮʠʠ ʠ ʥʝʜʦʯʝʪʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ.  

3. ɸʢʪʠʚʥʳʝ ʠ ʧʦʣʠʪʠʟʠʨʦʚʘʥʥʳʝ ʅʇʆ, ʠʛʨʘʶʱʠʝ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʤʦʙʠʣʠʟʘʮʠʠ 

ʛʨʘʞʜʘʥ ʧʨʦʪʠʚ ʚʣʘʩʪʝʡ.  

4. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʘʢʪʠʚʥʦʝ ʩʦʜʝʡʩʪʚʫʶʱʠʝ ʦʧʧʦʟʠʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʜʜʝʨʞʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʅʇʆ.  

5. ʅʝʡʪʨʘʣʠʪʝʪ ʦʩʥʦʚʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʨʞʘʚ (ʈʦʩʩʠʷ ʠ ʉʐɸ) ʣʠʙʦ ʧʦʜʜʝʨʞʢʘ ʠʤʠ 

ʦʧʧʦʟʠʮʠʠ. 

6. ʅʝʩʧʦʩʦʙʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʝʡ ʚʣʘʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʩʘʤʳʤʠ ʵʣʝʤʝʥʪʘʨʥʳʤʠ 

ʩʦʮʠʘʣʴʥʳʤʠ ʙʣʘʛʘʤʠ: ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʧʦ ʧʨʠʝʤʣʝʤʳʤ ʮʝʥʘʤ, ʩʦʮʠʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ 

ʫʨʦʚʥʝʤ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʨʫʧʮʠʠ, ʜʦʩʪʫʧʦʤ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʜʝʣʘʤʠ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʜʠʩʢʨʠʤʠʥʘʮʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʝʥʜʝʨʥʘʷ, ʠ ʙʝʜʥʦʩʪʴ.  

7. ʌʘʣʴʩʠʬʠʢʘʮʠʠ ʠʪʦʛʦʚ ʚʳʙʦʨʦʚ, ʨʝʬʝʨʝʥʜʫʤʦʚ, ʦʜʥʠʤ ʩʣʦʚʦʤ, ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʨʝʰʝʥʠʡ.  

8. ʂʣʘʥʦʚʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʨʫʛʠʤ 

ʛʨʘʞʜʘʥʩʢʠʤ ʩʫʙʲʝʢʪʘʤ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʠ ʤʦʛʫʪ ʠʛʨʘʪʴ ʥʘ ʨʘʚʥʳʭ, ʯʪʦ 

ʧʦʜʧʠʪʳʚʘʝʪ ʦʙʱʝʩʪʚʝʥʥʦʝ ʥʝʜʦʚʦʣʴʩʪʚʦ ʠ ʧʦʜʨʳʚʘʝʪ ʜʦʚʝʨʠʝ ʢ ʛʦʩʫʜʘʨʩʪʚʫ ʚ ʮʝʣʦʤ [7, ʩ. 

24]. 

ʇʨʠ ʵʪʦʤ ʤʳ ʩʦʛʣʘʩʥʳ ʩ ʧʦʣʠʪʦʣʦʛʘʤʠ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʟʠʜʝʥʪʩʢʘʷ ʩʠʩʪʝʤʘ ʩʘʤʘ ʧʦ ʩʝʙʝ 

ʷʚʣʷʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʣʠʯʥʦʩʪʠ ʧʨʝʟʠʜʝʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʟʫʨʧʘʮʠʠ ʠʤ ʚʣʘʩʪʠ. ʉʦʙʳʪʠʷ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʘʨʣʘʤʝʥʪʩʢʘʷ ʩʠʩʪʝʤʘ 

ʩʦʟʜʘʣʘ ʧʘʨʣʘʤʝʥʪʩʢʫʶ ʜʠʢʪʘʪʫʨʫ. ʄʳ ʝʱʝ ʥʝ ʛʦʪʦʚʳ ʜʣʷ ʧʘʨʣʘʤʝʥʪʘʨʠʟʤʘ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʯʠʥʘʤ: ʩʣʘʙʘʷ ʧʘʨʪʠʡʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʠʣʴʥʳʡ ʨʝʛʠʦʥʘʣʠʟʤ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦʩʪʦʷʥʥʳʡ ʢʦʘʣʠʮʠʦʥʥʳʡ ʢʨʠʟʠʩ ʠ 

ʧʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʦʜʯʠʥʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʠ ʪ. ʜ. [6, ʩ. 82] 

ʂ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ çʠʩʩʣʝʜʦʚʘʥʠʷè ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʠʩʩʣʝʜʦʚʘʪʝʣʝʡè ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʘʤ, ʯʪʦ 

ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ çʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠè [8, ʩ. 82], ʯʪʦ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ 

ʫʨʦʚʥʝ ʢʘʢʦʛʦ-ʪʦ çʘʰʘʨʘè ʠʣʠ çʤʘʭʘʣʣʠè [9, ʩ. 117-118], ʯʪʦ ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʵʪʦ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢʠʝ-ʪʦ çʜʞʘʤʘʘʪʳè ʥʘ ʫʨʦʚʥʝ ʧʝʨʠʬʝʨʠʠè, ʠ ʯʪʦ ʝʛʦ ʥʫʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʠʟʦʚʦʤ ʫʨʦʚʥʝ ʢʳʨʛʳʟʩʢʦʡ ʧʝʨʠʬʝʨʠʠ [7, ʩ. 30]. ʍʦʪʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ï ɻ ʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʘʚʦʟʘʱʠʪʥʠʢʠ, ʶʨʠʩʪʳ, 

ʘʜʚʦʢʘʪʳ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʳʝ ʧʦʣʠʪʠʢʠ, ʧʨʦʩʪʳʝ ʛʨʘʞʜʘʥʝ, 

ʢʦʪʦʨʳʝ ʙʦʨʶʪʩʷ ʩʦ ʚʩʝʤʠ çʙʦʣʝʟʥʷʤʠè ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʘʚʘ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʚʦʨʷʪ ʧʨʘʚʜʫ.  

ʀʜʝʷ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝʬʦʨʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʘ ʩ ʜʨʫʛʦʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʠʤʝʥʥʦ 

ʵʪʠ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʩʦʩʪʘʚʣʷʶʪ ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʳʨʛʳʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʀ ʢʳʨʛʳʟʩʢʦʝ ʦʙʱʝʩʪʚʦ ʜʝʣʘʝʪ ʨʝʰʠʪʝʣʴʥʳʝ ʰʘʛʠ ʚ 

ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʣʶʜʠ ʩʤʝʪʘʶʪ ʥʝʥʘʚʠʩʪʥʳʭ ʧʨʘʚʠʪʝʣʝʡ-ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ (ɸʢʘʝʚʘ, 

ɹʘʢʠʝʚʘ, ɾʵʵʥʙʝʢʦʚʘ ʠ ʜʨʫʛʠʭ), ʧʳʪʘʶʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʪʲʷʚʣʝʥʥʳʭ 
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ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ ʩʪʨʘʥʳ (ʈʘʡʳʤʘ-ʤʠʣʣʠʦʥʘ), ʠʭ ʩʦʫʯʘʩʪʥʠʢʦʚ, ʧʨʦʧʘʛʘʥʜʠʩʪʦʚ, ʘʢʪʠʚʥʦ 

ʢʨʠʪʠʢʫʶʪ ʧʨʦʝʢʪʳ ʙʝʟʦʙʨʘʟʥʳʭ, ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʧʨʦʝʢʪʦʚ ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ [10].  

ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʉʉʉʈ, ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʥʘʧʨʠʤʝʨ, 

ɾʦʛʦʨʢʫ ʂʝʥʝʰ, ʆʤʙʫʜʩʤʝʥ, ʇʨʘʚʠʪʝʣʴʩʪʚʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʛʜʝ ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʣʠʪʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʣʠ 

ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʟʘʢʦʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʢʘʞʜʦʡ ʥʝʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ 

ʩʤʝʥʝ ʚʣʘʩʪʠ. ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʣʘʚʥʘʷ ʨʦʣʴ ʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʘ 

ʧʨʠʥʘʜʣʝʞʠʪ ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʟʠʜʝʥʪʳ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ ʩʣʦʚʘʭ 

ʧʨʦʚʦʟʛʣʘʰʘʶʪ ʢʫʨʩ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʧʨʠʥʮʠʧʘ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ, ʚ ʨʝʘʣʴʥʦʩʪʠ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʩʝ ʛʦʨʘʟʜʦ ʭʫʞʝ ʠ ʜʘʞʝ ʩʪʨʘʰʥʝʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʳʥʝʰʥʠʡ ʧʨʦʝʢʪ 

ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʫʛʨʦʟʳ ʜʝʤʦʢʨʘʪʠʠ ʠ ʧʨʘʚʦʚʦʤʫ 

ʛʦʩʫʜʘʨʩʪʚʫ:  

1. ʉʦʟʜʘʥʠʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʞʠʟʥʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʅʘʨʦʜʥʦʛʦ ʂʫʨʫʣʪʘʷ, ʯʣʝʥʳ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʚʭʦʜʠʪʴ ʚ ʉʦʚʝʪ ʧʦ ʜʝʣʘʤ ʧʨʘʚʦʩʫʜʠʷ, ʥʘ ʢʦʪʦʨʳʡ 

ʚʦʟʣʦʞʝʥʳ ʬʫʥʢʮʠʠ ʦʪʙʦʨʘ ʩʫʜʝʡ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʫʨʫʣʪʘʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤ 

ʟʘʢʦʥʦʤ, ʘ ʥʝ ʢʦʥʩʪʠʪʫʮʠʝʡ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʂʫʨʫʣʪʘʶ ʰʠʨʦʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʭ ʧʦʣʥʦʤʦʯʠʡ. ʇʦ ʩʫʪʠ, ʂʫʨʫʣʪʘʡ ʜʫʙʣʠʨʫʝʪ ʇʘʨʣʘʤʝʥʪ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. 

2. ʇʨʷʤʘʷ ʜʠʩʢʨʠʤʠʥʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʡ ʠ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ï 

ʦʙʷʟʘʥʥʦʩʪʴ ʠʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʚʦʝʡ ʬʠʥʘʥʩʦʚʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʦʛʜʘ ʠ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʧʦ ʢʘʞʜʦʤʫ ʤʠʥʠʩʪʝʨʩʪʚʫ, ʚʝʜʦʤʩʪʚʫ. ʅʠʢʘʢʠʭ ʩʝʢʨʝʪʥʳʭ ʩʪʘʪʝʡ.  

3. ʖʨʠʜʠʟʘʮʠʷ ʤʦʨʘʣʠ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʝ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨʥʳʭ ʠ ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ.  

4. ʇʨʘʚʦʚʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʧʦʨʷʜʢʝ ʧʨʠʤʝʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

5. ʀʩʢʣʶʯʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʛʘʨʘʥʪʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʦʧʣʘʪʳ 

ʪʨʫʜʘ. 

6. ʆʪʩʫʪʩʪʚʠʝ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʧʝʨʝʯʥʷ ʧʨʘʚ ʠ ʟʘʧʨʝʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʣʝʞʘʪ ʥʠʢʘʢʠʤ 

ʦʛʨʘʥʠʯʝʥʠʷʤ. 

7. ʀʩʢʣʶʯʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʥʦʨʤʳ ʦ ʧʨʷʤʦʤ ʟʘʧʨʝʪʝ ʥʘ ʧʨʠʥʫʞʜʝʥʠʝ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʠ ʫʢʘʟʘʥʠʶ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʯʝʣʦʚʝʢʦʤ. 

8. ʅʝʦʙʦʩʥʦʚʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʥʘ ʩʚʦʙʦʜʫ ʤʠʨʥʳʭ ʩʦʙʨʘʥʠʡ ʚʚʠʜʫ 

ʦʪʩʫʪʩʪʚʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ, ʥʝʩʦʙʣʶʜʝʥʠʷ ʝʛʦ ʬʦʨʤʳ, ʩʨʦʢʦʚ ʧʦʜʘʯʠ ʠ ʜʨ. 

9. ʋʩʪʘʥʦʚʣʝʥʠʝ ʠʝʨʘʨʭʠʠ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ ʩ ʪʦʡ ʮʝʣʴʶ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʩʪʘʪʴʝ 

55 ʧʨʦʝʢʪʘ ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʫʜʝʪ ʦʙʷʟʘʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʢʘʢʠʝ-

ʪʦ çʦʩʥʦʚʥʳʝè ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ. 

10. ɼʦʧʫʩʪʠʤʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʠ ʤʦʨʘʣʴʥʦʡ 

ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʘ (ʯʘʩʪʴ 3 ʩʪʘʪʴʠ 56 ʧʨʦʝʢʪʘ ʂʦʥʩʪʠʪʫʮʠʠ). 

11. ʆʪʩʫʪʩʪʚʠʝ ʦʙʷʟʘʥʥʦʩʪʠ ʫ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠʩʧʦʣʥʷʪʴ ʨʝʰʝʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʦʚ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ (ʧʨʠʥʠʤʘʪʴ ʥʘʜʣʝʞʘʱʠʝ ʤʝʨʳ ʧʦ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ/ʠʣʠ ʚʦʟʤʝʱʝʥʠʶ ʚʨʝʜʘ) ʚ ʩʣʫʯʘʝ ʧʨʠʟʥʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʘʤʠ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ3. 2021 

https://doi.org/10.33619/2414-2948/64 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 279 

 

12. ʀʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʚ ʦʧʫʙʣʠʢʦʚʘʥʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ (ʯʘʩʪʴ 1 ʩʪʘʪʴʠ 62 

ʧʨʦʝʢʪʘ ʂʦʥʩʪʠʪʫʮʠʠ). 

13. ɺʦʟʣʦʞʝʥʠʝ ʥʘ ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʬʫʥʢʮʠʡ ʛʘʨʘʥʪʘ ʂʦʥʩʪʠʪʫʮʠʠ, 

ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʚ ʧʨʘʚʦʚʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ʪʘʢʠʤ ʛʘʨʘʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʪʦʣʴʢʦ 

ʩʫʜ; ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ, ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʦʣʥʦʤʦʯʠʷ ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʰʠʨʝ ʜʘʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂʦʥʩʪʠʪʫʮʠʝʡ 2007 ʛʦʜʘ.  

14. ʆʪʩʫʪʩʪʚʠʝ ʚ ʧʨʦʝʢʪʝ ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʨʷʜʢʘ ʠʟʙʨʘʥʠʷ 

ʜʝʧʫʪʘʪʦʚ ʇʘʨʣʘʤʝʥʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʣʘʤʝʥʪʘ, ʥʝʩʝʪ ʨʠʩʢʠ ʥʘʨʘʩʪʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʩʪʨʘʥʝ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʙʦʨʦʚ ʚ ʧʘʨʣʘʤʝʥʪ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʳʝ ʚ 2005 ʠ 2020 ʛʦʜʘʭ ʙʳʣʠ ʧʨʠʯʠʥʘʤʠ ʥʝʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ 

ʩʤʝʥ ʚʣʘʩʪʠ.  

15. ʅʘʜʝʣʝʥʠʝ ʧʨʦʢʫʨʘʪʫʨʳ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʥʘʜʟʦʨʫ ʟʘ 

ʠʩʧʦʣʥʝʥʠʝʤ ʟʘʢʦʥʦʚ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʫʙʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʩʫʜʦʚ ʦʨʛʘʥʘʤʠ ʧʨʦʢʫʨʘʪʫʨʳ. ʇʦ 

ʩʫʪʠ, ʘʚʪʦʨʳ ʧʨʦʝʢʪʘ ʂʦʥʩʪʠʪʫʮʠʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 2020-2021 ʛʦʜʘ ï 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʨʝʜʣʘʛʘʶʪ ʚʝʨʥʫʪʴʩʷ ʢ ʩʦʚʝʪʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʢʫʨʘʪʫʨʳ, 

ʩʦʚʤʝʱʘʶʱʝʡ ʚ ʩʝʙʝ ʢʦʥʪʨʦʣʴʥʳʝ, ʧʨʦʚʝʨʷʶʱʠʝ, ʥʘʜʟʦʨʥʳʝ ʠ ʩʣʝʜʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ɹʦʣʝʝ ʪʦʛʦ, ʩʘʤʘ ʨʘʙʦʪʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʦʚʝʱʘʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʪ ʯ. 

2 ʩʪ. 66 ɿʘʢʦʥʘ çʆ ʈʝʛʣʘʤʝʥʪʝ ɾʦʛʦʨʢʫ ʂʝʥʝʰʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʧʨʦʝʢʪʘ ʟʘʢʦʥʘ ʦ ʥʘʟʥʘʯʝʥʠʠ ʨʝʬʝʨʝʥʜʫʤʘ ʧʦ ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚ 

ʂʦʥʩʪʠʪʫʮʠʶ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʪʝʢʩʪʘ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʦʝʢʪ 

ʂʦʥʩʪʠʪʫʮʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʩʝʥ ʚ ɾʦʛʦʨʢʫ ʂʝʥʝʰ ʚ ʪʘʢʦʤ ʚʠʜʝ.  

ʇʦʵʪʦʤʫ ʚʩʷ ʨʘʙʦʪʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʦʚʝʱʘʥʠʷ ʥʝʟʘʢʦʥʥʘ ʩʦ ʚʩʝʤʠ 

ʚʳʪʝʢʘʶʱʠʤʠ ʦʪʩʶʜʘ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʧʨʘʚʦʚʘʷ ʢʣʠʥʠʢʘ 

çɸʜʠʣʝʪè, çʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʂʳʨʛʳʟʩʪʘʥʘ, 

ʧʦʧʳʪʢʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʚʪʦʨʠʪʘʨʥʦʛʦ ʨʝʞʠʤʘ ʙʫʜʫʪ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʭʨʦʥʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʤʝʥʝ ʚʣʘʩʪʠ ʥʝʧʨʘʚʦʚʳʤʠ ʩʧʦʩʦʙʘʤʠè [10].  
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