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FLORA DIVERSITY OF STANITSA OBLIVSKAYA, ROSTOV REGION 

 

Abstrakt. The article provides data on the diversity of the flora in the village of 

Oblivskaya, Rostov Region, on the analysis of plant life forms according to the 

Raunkier system and in relation to humidity, as well as on the groups of plant use. 
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ʉʪʘʥʠʮʘ ʆʙʣʠʚʩʢʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ʆʙʣʠʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ 

ʆʙʣʠʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. ʆʙʣʠʚʩʢʠʡ ʨʘʡʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ï 

ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ɸʣʝʢʩʝʝʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, 

ʂʘʰʪʘʥʦʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ʅʝʩʪʝʨʢʠʥʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, 

ʉʦʣʦʥʝʮʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ʂʘʨʘʠʯʝʚʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ. ʆʙʣʠʚʩʢʘʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʨʝʢʝ ʏʠʨ, ʢʦʪʦʨʘʷ ʦʤʳʚʘʝʪ ʝʸ ʩ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ [3]. 

ʆʙʣʠʚʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʨʘʥʠʮʝ ʈʦʩʪʦʚʩʢʦʡ ʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʩʪʘʥʠʮʳ ʆʙʣʠʚʩʢʦʡ ʜʦ ɺʦʣʛʦʛʨʘʜʘ ʩʦʩʪʘʚʣʷʝʪ 183 ʢʤ, ʜʦ 

ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ï 360 ʢʤ. ʅʘ ʩʝʚʝʨʝ ʨʘʡʦʥ ʛʨʘʥʠʯʠʪ ʩ ʉʦʚʝʪʩʢʠʤ ʨʘʡʦʥʦʤ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʶʛʝ ʠ ʚʦʩʪʦʢʝ ï ʩ ʉʫʨʦʚʠʢʠʥʩʢʠʤ ʠ ʏʝʨʥʳʰʢʦʚʩʢʠʤ 

ʨʘʡʦʥʘʤʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʟʘʧʘʜʝ ï ʩ ʄʦʨʦʟʦʚʩʢʠʤ ʠ ʄʠʣʶʪʠʥʩʢʠʤ 

ʨʘʡʦʥʘʤʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 2013, 5 ʛʘ 

[3]. 

ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʫʤʝʨʝʥʥʦïʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʦʡ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʢʣʠʤʘʪʘ: ʞʘʨʢʦʝ 

ʣʝʪʦ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʣʦʜʥʘʷ ʟʠʤʘ, ʯʘʩʪʳʝ ʚʝʪʨʳ. ʂʣʠʤʘʪ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 
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ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʟʠʤʳʭ ʭʣʝʙʦʚ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʩʦʟʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʙʦʨʴʙʝ ʟʘ ʧʦʣʫʯʝʥʠʝʤ ʚʳʩʦʢʠʭ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʙʣʠʚʩʢʠʡ ʨʘʡʦʥ ʚʳʜʝʣʷʝʪʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʦʙʣʘʩʪʠ ʥʘʣʠʯʠʝʤ ʧʝʩʢʦʚ. ʆʩʥʦʚʥʳʝ ʚʦʜʥʳʝ ʘʨʪʝʨʠʠ ï ʨʝʢʠ ʏʠʨ, 

ɹʝʨʝʟʦʚʘʷ ʠ ʄʘʰʢʘ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʨʝʣʴʝʬ ʆʙʣʠʚʩʢʦʛʦ ʨʘʡʦʥʘ ʨʦʚʥʳʡ, ʩʦ 

ʩʨʝʜʥʠʤ ʫʢʣʦʥʦʤ ʤʝʥʝʝ 5 ʛʨʘʜʫʩʦʚ, ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʨʘʡʦʥʘ ʭʦʣʤʠʩʪʳʡ, ʩʦ 

ʩʨʝʜʥʠʤ ʫʢʣʦʥʦʤ ʦʪ 5 ʜʦ 17 ʛʨʘʜʫʩʦʚ [3].  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ 2025 ʛʦʜʘ. ʄʳ ʧʨʦʚʝʣʠ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʙʠʦʪʳ ʩʪʘʥʠʮʳ ʆʙʣʠʚʩʢʦʡ. ɺ ʪʦʤ ʯʠʩʣʝ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʬʣʦʨʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ, ʜʝʢʦʨʘʪʠʚʥʳʭ, ʧʣʦʜʦʚʳʭ, ʤʝʜʦʥʦʩʥʳʭ, ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ: ʣʝʩʦʧʦʣʦʩʘʭ, ʩʪʝʧʥʳʭ, ʦʢʦʣʦʚʦʜʥʳʭ, ʚʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʟʘʛʨʫʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʩʥʦʚʳʭ ʧʦʩʘʜʢʘʭ, ʧʦʡʤʝʥʥʳʭ ʣʝʩʘʭ, 

ʦʩʠʥʥʠʢʘʭ, ʥʘ ʧʦʡʤʝʥʥʳʭ ʣʫʛʘʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʰʨʫʪʥʦʛʦ ʤʝʪʦʜʘ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʛʝʨʙʘʨʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 83 ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʠʟ 

73 ʨʦʜʦʚ ʠ 35 ʩʝʤʝʡʩʪʚ [1]. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ 

ʩʝʤʝʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʉʣʦʞʥʦʮʚʝʪʥʳʝ (Asteraceae) (15 ʚʠʜʦʚ), ɹʦʙʦʚʳʝ 

(Fabaceae) (7 ʚʠʜʦʚ), ʈʦʟʦʮʚʝʪʥʳʝ (Rosaceae) (6 ʚʠʜʦʚ), ʂʘʧʫʩʪʥʳʝ 

(Brassicaceae) (5 ʚʠʜʦʚ). ʂ ʯʠʩʣʫ ʨʦʜʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ 

ʦʪʥʦʩʷʪʩʷ: ʣʘʧʯʘʪʢʘ (Potentilla) (3 ʚʠʜʘ), ʧʦʣʳʥʴ (Artemisia) (2 ʚʠʜʘ), 

ʪʳʩʷʯʝʣʠʩʪʥʠʢ (Achillea) (2 ʚʠʜʘ) [2].  

ʈʘʩʪʝʥʠʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʧʷʪʠ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ ʧʦ 

ʩʠʩʪʝʤʝ ʈʘʫʥʢʠʝʨʘ. ɺʝʜʫʱʠʤʠ ʷʚʣʷʶʪʩʷ ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ (34 ʚʠʜʘ), 

ʥʘʧʨʠʤʝʨ: ʩʢʘʙʠʦʟʘ ʙʣʝʜʥʦ-ʞʝʣʪʘʷ (Scabiosa ochroleuca), ʧʦʣʳʥʴ ʩʘʥʪʦʥʠʥʥʘʷ 

(Artemisia santonica), ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Tanacetum vulgare), ʯʝʨʪʦʧʦʣʦʭ 

ʧʦʥʠʢʘʶʱʠʡ (Carduus nutans); ʬʘʥʝʨʦʬʠʪʳ (17 ʚʠʜʦʚ), ʥʘʧʨʠʤʝʨ: ʘʙʨʠʢʦʩ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Prunus armeniaca), ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula); ʪʝʨʦʬʠʪʳ 

(17 ʚʠʜʦʚ), ʥʘʧʨʠʤʝʨ: ʩʫʭʦʮʚʝʪ ʦʜʥʦʣʝʪʥʠʡ (Xeranthemum annuum), 

ʪʨʝʭʨʝʙʝʨʥʠʢ ʥʝʧʘʭʫʯʠʡ (Tripleurospermum inodorum). ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʧʪʦʬʠʪʳ (14 ʚʠʜʦʚ), ʥʘʧʨʠʤʝʨ: ʙʝʣʦʢʦʧʳʪʝʥʴ ʥʝʥʘʩʪʦʷʱʠʡ 

(Petasites spurius), ʛʚʦʟʜʠʢʘ ʪʨʘʚʷʥʢʘ (Dianthus deltoides). ʈʝʞʝ ʚʩʝʛʦ 

ʚʩʪʨʝʯʘʶʪʩʷ  ʭʘʤʝʬʠʪʳ (1 ʚʠʜ): ʩʪʘʣʴʥʠʢ ʢʦʣʶʯʠʡ (Ononis spinosa). 

ʉʨʝʜʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʞʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʟʦ-ʢʩʝʨʦʬʠʪʘʤ (41 ʚʠʜ), ʥʘʧʨʠʤʝʨ, ʧʦʜʤʘʨʝʥʥʠʢ 

ʣʦʞʥʳʡ (Galium spurium), ʢʦʟʣʦʙʦʨʦʜʥʠʢ ʩʦʤʥʠʪʝʣʴʥʳʡ (Tragopogon dubius). 

ʂʩʝʨʦʬʠʪʦʚ - 19 ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ (Achillea 

nobilis), ʥʝʟʘʙʫʜʢʘ ʤʝʣʢʦʮʚʝʪʢʦʚʘʷ (Myosotis micrantha), ʢʣʦʧʦʚʥʠʢ ʩʦʨʥʳʡ 

(Lepidium ruderale). ʄʝʟʦʬʠʪʦʚ - 17 ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, ʯʠʥʘ ʢʣʫʙʥʝʚʘʷ (Lathyrus 

tuberosus), ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ (Plantago major). ʂ ʛʠʜʨʦʬʠʪʘʤ ʦʪʥʦʩʠʪʩʷ 6 

ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, ʛʦʨʝʮ ʟʝʤʥʦʚʦʜʥʳʡ (Persicaria amphibia), ʙʝʣʦʢʦʧʳʪʝʥʴ 

ʥʝʥʘʩʪʦʷʱʠʡ (Petasites spurius), ʣʶʪʠʢ ʧʦʣʟʫʯʠʡ (Ranunculus repens).  

ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʥʘʨʦʜʥʦʡ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ, ʥʘʧʨʠʤʝʨ: ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 
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(Tanacetum vulgare), ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Capsella bursa-pastoris), 

ʟʚʝʟʜʯʘʪʢʘ ʩʨʝʜʥʷʷ (Stellaria media), ʧʦʜʤʘʨʝʥʥʠʢ ʣʦʞʥʳʡ (Galium spurium), 

ʣʘʧʯʘʪʢʘ ʜʚʫʚʠʣʴʯʘʪʘʷ (Potentilla bifurca), ʨʦʙʠʥʠʷ ʧʩʝʚʜʦʘʢʘʮʠʷ (Robinia 

pseudoacacia), ʪʦʧʦʣʴ ʯʝʨʥʳʡ (Populus nigra), ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ (Artemisia 

absinthium), ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula), ʧʦʜʤʘʨʝʥʥʠʢ ʥʘʩʪʦʷʱʠʡ (Galium 

verum), ʯʝʨʥʦʢʦʨʝʥʴ ʣʝʢʘʨʩʪʚʝʥʥʳʡ (Cynoglossum officinale) [1]. 

ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʩʪʝʥʠʷ, ʠʤʝʶʱʠʝ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ: 

ʘʙʨʠʢʦʩ ʦʙʳʢʥʦʚʝʥʥʳʡ (Prunus armeniaca), ʩʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ (Ribes nigrum), 

ʰʝʣʢʦʚʠʮʘ ʯʝʨʥʘʷ (Morus nigra), ʙʦʷʨʳʰʥʠʢ ʤʷʛʢʦʚʘʪʳʡ (Crataegus submollis). 

ʂ ʨʘʩʪʝʥʠʷʤ, ʠʤʝʶʱʠʤ ʢʦʨʤʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʷʪʩʷ: ʣʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ 

(Medicago sativa), ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium pratʫnse); ʢ ʨʘʩʪʝʥʠʷʤ, ʠʤʝʶʱʠʤ 

ʜʝʢʦʨʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʷʪʩʷ: ʤʘʣʴʚʘ ʣʝʩʥʘʷ (Malva sylvestris), ʢʘʯʠʤ 

ʤʝʪʝʣʴʯʘʪʳʡ (Gypsophila paniculata), ʙʦʷʨʳʰʥʠʢ ʤʷʛʢʦʚʘʪʳʡ (Crataegus 

submollis), ʢʦʨʦʚʷʢ ʬʠʦʣʝʪʦʚʳʡ (Verbascum phoeniceum), ʚʘʩʠʣʝʢ ʩʠʥʠʡ 

(Centaurea cyanus). 

ʂ ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ: ʧʦʨʪʫʣʘʢ ʦʛʦʨʦʜʥʳʡ (Portulaca oleracea), 

ʛʦʨʝʮ ʧʪʠʯʠʡ (Polygonum aviculare), ʤʘʨʴ ʙʝʣʘʷ (Chenopodium album), ̫ ʢʦʨʮʳ 

ʩʪʝʣʶʱʠʝʩʷ (Tribulus terrestris). 

ʈʘʩʪʝʥʠʷ ï ʤʝʜʦʥʦʩʳ: ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium pratense), ʛʚʦʟʜʠʢʘ ʪʨʘʚʷʥʢʘ 

(Dianthus deltoides), ʣʠʧʘ ʩʝʨʜʮʝʣʠʩʪʥʘʷ (Tilia cordata). 

ʈʘʩʪʝʥʠʷ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʦʩʦʙʘʷ ʦʭʨʘʥʘ ʠ ʤʝʨʳ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ, ʚʳʷʚʣʝʥʳ ʥʝ ʙʳʣʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʪʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

ʘʙʨʠʢʦʩ ʦʙʳʢʥʦʚʝʥʥʳʡ (Prunus armeniaca), ʘʥʠʟʘʥʪʘ ʢʨʦʚʝʣʴʥʘʷ (Anisantha 

tectorum), ʙʝʣʦʢʦʧʳʪʝʥʴ ʥʝʥʘʩʪʦʷʱʠʡ (Petasites spurius), ʙʝʣʦʢʫʜʨʝʥʥʠʢ 

ʯʸʨʥʳʡ (Ballota nigra), ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula), ʙʦʷʨʳʰʥʠʢ 

ʤʷʛʢʦʚʘʪʳʡ (Crataegus submollis), ʚʘʩʠʣʝʢ ʨʘʩʢʠʜʠʩʪʳʡ (Centaurea diffusa), 

ʚʘʩʠʣʝʢ ʩʠʥʠʡ (Centaurea cyanus), ʚʦʨʦʙʝʡʥʠʢ ʧʦʣʝʚʦʡ (Buglossoides arvensis), 

ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ (Convolvulus arvensis), ʚʷʟʝʣʴ ʨʘʟʥʦʮʚʝʪʥʳʡ (Coronilla varia), 

ʛʚʦʟʜʠʢʘ ʪʨʘʚʷʥʢʘ (Dianthus deltoides), ʛʦʨʝʮ ʟʝʤʥʦʚʦʜʥʳʡ (Persicaria 

amphibia), ʛʦʨʝʮ ʧʪʠʯʠʡ (Polygonum aviculare), ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ (Quercus 

robur), ʜʳʤʷʥʢʘ ʐʣʝʡʭʝʨʘ (Fumaria schleicheri), ʟʚʸʟʜʯʘʪʢʘ ʩʨʝʜʥʘ ̫(Stellaria 

media), ʞʘʩʤʠʥ ʙʝʣʳʡ (Jasminum officinale),  ʠʚʘ ʙʝʣʘʷ (Salix alba), ʢʘʨʜʘʨʠ ̫

ʢʨʫʧʢʦʚʘ ̫(Cardaria draba), ʢʘʪʘʣʴʧʘ ʙʠʛʥʦʥʠʝʚʠʜʥʘʷ (Catalpa bignonioides), 

ʢʘʯʠʤ ʤʝʪʝʣʴʯʘʪʳʡ (Gypsophila paniculata), ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium pratense), 

ʢʣʝʥ ʘʤʝʨʠʢʘʥʩʢʠʡ (Acer negundo), ʢʣʝʥ ʪʘʪʘʨʩʢʠʡ (Acer tataricum), 

ʢʣʫʙʥʝʢʘʤʳʰ ʤʦʨʩʢʦʡ (Bolboschoenus maritimus), ʢʣʦʧʦʚʥʠʢ ʤʫʩʦʨʥʳʡ 

(Lepidium ruderale), ʢʦʟʣʦʙʦʨʦʜʥʠʢ ʩʦʤʥʠʪʝʣʴʥʳʡ (Tragopogon dubius), 

ʢʦʨʦʚʷʢ ʬʠʦʣʝʪʦʚʳʡ (Verbascum phoeniceum), ʢʦʩʪʸʨ ʨʘʩʪʦʧʳʨʝʥʥʳʡ (Bromus 

squarrosus), ʣʘʧʯʘʪʢʘ ʜʚʫʚʠʣʴʯʘʪʘʷ (Potentilla bifurca), ʣʘʧʯʘʪʢʘ ʛʫʩʠʥʘʷ 

(Potentilla anserina), ʣʘʧʯʘʪʢʘ ʧʨʷʤʦʩʪʦʷʯʘʷ (Potentilla erecta), ʣʠʧʘ 

ʩʝʨʜʮʝʣʠʩʪʥʘʷ (Tilia cordʘta), ʣʴʥʷʥʢʘ ʜʨʦʢʦʣʠʩʪʥʘʷ (Linaria genistifolia), 



 

6 
 

ʣʁ ʪʠʢ ʠʣʣʠʨʠʡʩʢʠʡ (Ranunculus illyricus), ʣʶʪʠʢ ʧʦʣʟʫʯʠʡ (Ranunculus repens), 

ʣʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ (Medicago sativa), ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ (Lotus corniculatus), 

ʤʘʣʴʚʘ ʣʝʩʥʘʷ (Malva sylvestris), ʤʘʨʴ ʙʝʣʘʷ (Chenopodium album), ʤʦʣʦʯʘʡ 

ʉʠʛʠʝʨʦʚ (Euphorbia seguieriana),  ʤʦʨʜʦʚʥʠʢ ʰʘʨʦʛʦʣʦʚʳʡ (Echinops 

sphaerocephalus), ʥʝʟʘʙʫʜʢʘ ʤʝʣʢʦʮʚʝʪʢʦʚʘʷ (Myosotis micrantha), ʧʘʩʪʫʰʴʷ 

ʩʫʤʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Capsella bursa-pastoris), ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Tanacetum vulgare), ʧʦʜʤʘʨʝʥʥʠʢ ʣʦʞʥʳʡ (Galium spurium), ʧʦʜʤʘʨʝʥʥʠʢ 

ʥʘʩʪʦʷʱʠʡ (Galium verum), ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ (Plantagʦ major), ʧʦʣʳʥʴ 

ʛʦʨʴʢʘʷ (Artemisia absinthium), ʧʦʣʳʥʴ ʩʘʥʪʦʥʠʥʥʘʷ (Artemisia santonicum), 

ʧʫʧʘʚʢʘ ʨʫʩʩʢʘʷ (Anthemis ruthenica)  ʨʦʙʠʥʠʷ ʧʩʝʚʜʦʘʢʘʮʠʷ (Robinia 

pseudoacacia), ʨʦʟʘ ʢʦʨʠʯʥʘʷ (Rʦsa majʘlis),  ʩʠʥʝʛʦʣʦʚʥʠʢ ʨʘʚʥʠʥʥʳʡ 

(Eryngium campestre), ʩʠʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Echium vulgare), ʩʠʪʥʠʢ ɾʝʨʘʨʘ 

(Jʠncus gerʘrdi), ʩʢʘʙʠʦʟʘ ʙʣʝʜʥʦ-ʞʝʣʪʘʷ (Scabiosa ochroleuca), ʩʤʦʨʦʜʠʥʘ 

ʯʝʨʥʘʷ (Ribes nigrum), ʩʦʢʠʨʢʠ ʧʦʣʝʚʳʝ (Consolida regalis), ʩʠʨʝʥʴ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Syringa vulgaris), ʩʪʘʣʴʥʠʢ ʢʦʣʶʯʠʡ (Ononis spinosa), ʩʫʭʦʮʚʝʪ 

ʦʜʥʦʣʝʪʥʠʡ (Xeranthemum annuum), ʪʦʧʦʣʴ ʙʝʣʳʡ (Populus alba), ʪʦʧʦʣʴ 

ʯʝʨʥʳʡ (Populus nigra), ʪʨʝʭʨʝʙʝʨʥʠʢ ʥʝʧʘʭʫʯʠʡ (Tripleurospermum inodorum), 

ʪʨʦʩʪʥʠʢ ʶʞʥʳʡ (Phragmites australis), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ (Achillea 

nobilis), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Achillea millefolium), ʯʘʩʪʫʭʘ 

ʧʦʜʦʨʦʞʥʠʢʦʚʘʷ (Alisma plantago-aquatica), ʧʦʨʪʫʣʘʢ ʦʛʦʨʦʜʥʳʡ (Portulaca 

oleracea),ʯʝʩʥʦʯʥʠʮʘ ʯʝʨʝʰʢʦʚʘʷ (Alliaria petiolata), ʯʝʨʥʦʢʦʨʝʥʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ (Cynoglossum officinale), ʯʝʨʪʦʧʦʣʦʭ ʧʦʥʠʢʘʶʱʠʡ (Carduus 

nutans), ʯʠʥʘ ʢʣʫʙʥʝʚʘʷ (Lathyrus tuberosus), ʯʠʩʪʦʪʝʣ ʙʦʣʴʰʦʡ (Chelidonium 

majus), ʰʘʥʜʨʘ ʨʘʥʥʷʷ (Marrubium praecox), h ʝʣʢʦʚʠʮʘ ʯʝʨʥʘʷ (Morus nigra), 

ʱʠʨʠʮʘ ʥʘʟʘʜʟʘʧʨʦʢʠʥʫʪʘʷ (Amaranthus retroflexus), ʷʢʦʨʮʳ ʩʪʝʣʶʱʠʝʩʷ 

(Tribulus terrestris), ʨ̫ʫʪʢʘ ʧʦʣʝʚʘʷ (Thlaspi arvense). 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʪʝʥʠʡ 

ʨʦʜʠʪʝʣʷʤ ʠ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ. 
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ʉʝʣʦ ʆʣʴʭʦʚʳʡ ʨʦʛ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʦʩʪʦʢʝ ʄʠʣʣʝʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʣʦʱʘʜʴ 

ʩʝʣʘ ʩʦʩʪʘʚʣʷʝʪ 469,9 ʛʘ. ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʪʝʢʘʝʪ ʨʝʢʘ ʂʘʣʠʪʚʘ [7]. 

ʄʠʣʣʝʨʦʚʩʢʠʡ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɻʨʘʥʠʯʠʪ ʥʘ ʶʛʝ ʩ ʊʘʨʘʩʦʚʩʢʠʤ, ʥʘ ʚʦʩʪʦʢʝ ð ʩ ʂʘʰʘʨʩʢʠʤ, ʥʘ ʩʝʚʝʨʝ ð ʩ 

ʏʝʨʪʢʦʚʩʢʠʤ ʨʘʡʦʥʘʤʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ð ʩ 

ɹʝʣʦʚʦʜʩʢʠʤ ʨʘʡʦʥʦʤ ʃʫʛʘʥʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ð ʩʦ 

ʉʪʘʥʠʯʥʦ-ʃʫʛʘʥʩʢʠʤ ʨʘʡʦʥʦʤ ʃʫʛʘʥʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʣʦʱʘʜʴ 

ʨʘʡʦʥʘ ï 323 ʪʳʩ. ʛʘ [6]. 

ʈʘʡʦʥ ʙʦʛʘʪ ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ. ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʨʘʟʨʘʙʦʪʢʠ ʢʨʘʩʥʳʭ ʠ ʙʝʣʳʭ ʛʣʠʥ, ʤʝʣʘ, ʤʝʨʛʝʣʷ, ʢʚʘʨʮʝʚ [6]. 

ɺ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ 2025 ʛʦʜʘ ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ 

ʙʠʦʪʳ ʩʝʣʘ ʆʣʴʭʦʚʳʡ ʨʦʛ. ɺ ʪʦʤ ʯʠʩʣʝ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʬʣʦʨʘ ʚʳʩʰʠʭ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʩʝʭ 

ʚʳʷʚʣʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ: ʣʝʩʦʧʦʣʦʩʘʭ, ʥʘ ʩʪʝʧʥʳʭ, ʦʢʦʣʦʚʦʜʥʳʭ ʠ 
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ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʘʛʨʫʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʩʥʦʚʳʭ ʧʦʩʘʜʢʘʭ, 

ʧʦʡʤʝʥʥʳʭ ʣʝʩʘʭ, ʥʘ ʧʦʡʤʝʥʥʳʭ ʣʫʛʘʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʰʨʫʪʥʦʛʦ 

ʤʝʪʦʜʘ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʛʝʨʙʘʨʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 94 ʚʠʜʘ ʚʳʩʰʠʭ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 41 ʩʝʤʝʡʩʪʚʫ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʩʝʤʝʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ: ʉʣʦʞʥʦʮʚʝʪʥʳʝ (Compositae) (17 ʚʠʜʦʚ), ʈʦʟʦʮʚʝʪʥʳʝ 

(Rosaceae) ʠ ɻʫʙʦʮʚʝʪʥʳʝ (Lamiaceae) (ʧʦ 7 ʚʠʜʦʚ). 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʩʪʘʚʘ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʧʦ ʩʠʩʪʝʤʝ ʈʘʫʥʢʠʝʨʘ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ (37 ʚʠʜʦʚ) [5]. ʂ ʪʘʢʠʤ 

ʚʠʜʘʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʦʣʳʥʴ ʩʘʥʪʦʥʠʥʥʘʷ (Artemisia santonicum), 

ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Tanacetum vulgare), ʩʠʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Echium 

vulgare), ʣʴʥʷʥʢʘ ʜʨʦʢʦʣʠʩʪʥʘʷ (Linaria genistifolia), ʪʳʩʷʯʝʣʠʩʪʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Achillea millefolium) ʩʢʘʙʠʦʟʘ ʙʣʝʜʥʦ-ʞʝʣʪʘʷ (Scabiosa 

ochroleuca). 

ɺʪʦʨʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʫʧʧʦʡ ʷʚʣʷʶʪʩʷ ʬʘʥʝʨʦʬʠʪʳ (23 ʚʠʜʘ), ʥʘʧʨʠʤʝʨ, 

ʙʦʷʨʳʰʥʠʢ ʤʷʛʢʦʚʘʪʳʡ (Crataegus submollis), ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ (Salix 

triandra), ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ (Pinus nigra subsp. pallasiana), ʨʦʙʠʥʠʷ ʧʩʝʚʜʦʘʢʘʮʠʷ 

(Robinia pseudoacacia), ʯʝʨʝʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Prunus padus), ʢʣʝʥ 

ʘʤʝʨʠʢʘʥʩʢʠʡ (Acer negundo). 

ʂ ʪʨʝʪʴʝʡ, ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʪʝʨʦʬʠʪʳ (20 ʚʠʜʦʚ). ʅʘʧʨʠʤʝʨ, 

ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ, ʩʫʭʦʮʚʝʪ ʦʜʥʦʣʝʪʥʠʡ (Xeranthemum annuum), ʤʘʨʴ ʙʝʣʘʷ 

(Chenopodium album), ʜʝʡʩʢʫʨʘʥʠʷ ʉʦʬʠʠ (Descurainia sophia), ʱʠʨʠʮʘ 

ʥʘʟʘʜʟʘʧʨʦʢʠʥʫʪʘʷ (Amaranthus retroflexus), ʢʣʦʧʦʚʥʠʢ ʤʫʩʦʨʥʳʡ (Lepidium 

ruderale), ʢʦʥʦʧʣʷ ʧʦʩʝʚʥʘʷ (Cannabis sativa). 

ɼʘʣʝʝ, ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʩʣʝʜʫʶʪ ʢʨʠʧʪʦʬʠʪʳ (13 ʚʠʜʦʚ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ (Urtica dioica), ʨʦʛʦʟ ʫʟʢʦʣʠʩʪʥʳʡ (Typha 

angustifolia), ʪʨʦʩʪʥʠʢ ʶʞʥʳʡ (Phragmites australis), ʛʚʦʟʜʠʢʘ ʪʨʘʚʷʥʢʘ 

(Dianthus deltoides), ʣʘʥʜʳʰ ʤʘʡʩʢʠʡ (Convallaria majalis). 

ɻʨʫʧʧʘ ʭʘʤʝʬʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 1 ʚʠʜʦʤ ï ʯʘʙʨʝʮʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ (Thymus 

vulgaris). 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʞʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʠʪʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʩʝʨʦʬʠʪʦʚ, ʤʝʟʦʬʠʪʦʚ, ʤʝʟʦ-ʢʩʝʨʦʬʠʪʦʚ, ʛʠʜʨʦʬʠʪʦʚ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʬʠʪʳ (40 ʚʠʜʦʚ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʷʩʥʦʪʢʘ 

ʟʝʣʝʥʯʫʢʦʚʘʷ (Lamium galeobdolon), ʤʘʣʴʚʘ ʣʝʩʥʘʷ (Malva sylvestris), ʛʝʨʘʥʴ 

ʣʫʛʦʚʘʷ (Geranium pratense), ʯʝʨʝʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Prunus padus), ʣʝʜʚʝʥʝʮ 

ʨʦʛʘʪʳʡ (Lotus corniculatus), ʣʝʜʚʝʥʝʮ ʪʦʥʢʠʡ (Lotus tenuis). 

ɼʘʣʝʝ, ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʩʣʝʜʫʶʪ ʤʝʟʦ-ʢʩʝʨʦʬʠʪʳ (35 ʚʠʜʦʚ), ʥʘʧʨʠʤʝʨ, ʣʘʪʫʢ 

ʪʘʪʘʨʩʢʠʡ (Lactuca tatarica), ʮʠʥʘʥʭʫʤ ʦʩʪʨʳʡ (Cynanchum acutum); ʢʩʝʨʦʬʠʪʳ 

(15 ʚʠʜʦʚ), ʥʘʧʨʠʤʝʨ, ʤʦʣʦʯʘʡ ʩʠʛʠʝʨʦʚ (Euphorbia seguieriana), ʩʦʢʠʨʢʠ 

ʧʦʣʝʚʳʝ (Consolida regalis), ʢʘʯʠʤ ʤʝʪʝʣʴʯʘʪʳʡ (Gypsophila paniculata), 

ʤʝʣʢʦʣʝʧʝʩʪʥʠʢ ʢʘʥʘʜʩʢʠʡ (Erigeron canadensis), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ 

(Achillea nobilis), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), ʤʦʞʞʝʚʝʣʴʥʠʢ 

ʢʘʟʘʮʢʠʡ (Juniperus chinensis), ʙʠʦʪʘ ʚʦʩʪʦʯʥʘʷ (Biota orientalis).  
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ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʬʠʪʘʤ (4 ʚʠʜʘ). ʕʪʦ: ʣʶʪʠʢ 

ʧʦʣʟʫʯʠʡ (Ranunculus repens), ʨʦʛʦʟ ʰʠʨʦʢʦʣʠʩʪʥʳʡ (Typha latifolia), ʨʦʛʦʟ 

ʫʟʢʦʣʠʩʪʥʳʡ (Typha angustifolia), ʪʨʦʩʪʥʠʢ ʶʞʥʳʡ (Phragmites australis).  

ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʨʦʜʥʦʡ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ: 

ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ (Urtica dioica), ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Capsella 

bursa-pastoris), ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ (Plantagʦ major), ʣʘʧʯʘʪʢʘ ʩʝʨʝʙʨʠʩʪʘʷ 

(Potentilla argentea), ʠʚʘ ʙʝʣʘʷ (Salix alba), ʣʶʪʠʢ ʧʦʣʟʫʯʠʡ (Ranunculus repens), 

ʣʦʭ ʫʟʢʦʣʠʩʪʥʳʡ (Elaeagnus angustifolia), ʪʦʧʦʣʴ ʯʝʨʥʳʡ (Populus nigra), ʛʦʨʝʮ 

ʧʪʠʯʠʡ (Polygonum aviculare), ʧʦʜʤʘʨʝʥʥʠʢ ʣʦʞʥʳʡ (Galium spurium) [1,4]. 

ɺʩʪʨʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʝʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ: ʩʣʠʚʘ ʢʦʣʶʯʘʷ (Prunus 

spinosa), ʰʘʣʬʝʡ ʜʫʙʨʘʚʥʳʡ (Salvia nemorosa), ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium 

pratense), ʛʨʫʰʘ ʜʠʢʘʷ (Pyrus communis), ʦʣʴʭʘ ʢʣʝʡʢʘʷ (Alnus glutinosa), 

ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula), ʙʦʷʨʳʰʥʠʢ ʤʷʛʢʦʚʘʪʳʡ (Crataegus 

submollis), ʚʘʩʠʣʸʢ ʨʘʩʢʠʜʠʩʪʳʡ (Centaurea diffusa), ʢʣʸʥ ʪʘʪʘʨʩʢʠʡ (Acer 

tataricum), ʤʘʣʴʚʘ ʣʝʩʥʘʷ (Malva sylvestris) [2]. 

ʅʠʞʝ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʧʨʠʚʝʜʸʥ ʩʧʠʩʦʢ ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ: ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (Betula 

pendula), ʙʠʦʪʘ ʚʦʩʪʦʯʥʘʷ (Biota orientalis), ʙʦʷʨʳʰʥʠʢ ʤʷʛʢʦʚʘʪʳʡ (Crataegus 

submollis), ʚʘʩʠʣʝʢ ʨʘʩʢʠʜʠʩʪʳʡ (Centaurea diffusa), ʚʦʜʦʩʙʦʨ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Aquilegia vulgaris), ʚʷʟ ʛʣʘʜʢʠʡ (Ulmus laevis), ʛʚʦʟʜʠʢʘ ʪʨʘʚʷʥʢʘ (Dianthus 

deltoides), ʛʝʨʘʥʴ ʣʠʥʝʡʥʦʣʦʧʦʩʪʥʘʷ (Geranium linearilobum), ʛʝʨʘʥʴ ʣʫʛʦʚʘʷ 

(Geranium pratense), ʛʦʨʝʮ ʧʪʠʯʠʡ (Polygonum aviculare), ʛʦʨʦʭ ʜʫʰʠʩʪʳʡ 

(Lathyrus odoratus), ʛʦʨʯʠʯʥʠʢ ʧʦʣʝʚʦʡ (Sinapis arvensis), ʛʨʫʰʘ ʜʠʢʘʷ (Pyrus 

communis), ʜʝʡʩʢʫʨʘʥʠʷ ʉʦʬʠʠ (Descurainia sophia), ʜʨʦʢ ʢʨʘʩʠʣʴʥʳʡ (Genista 

tinctoria), ʝʞʝʚʠʢʘ ʩʠʟʘʷ (Rubus caesius), ʟʫʙʯʘʪʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Odontites 

vulgaris), ʠʚʘ ʙʝʣʘʷ (Salix alba), ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ (Salix triandra), ʠʢʦʪʥʠʢ 

ʩʠʟʳʡ (Berteroa incana), ʢʘʪʘʣʴʧʘ ʙʠʛʥʦʥʠʝʚʠʜʥʘʷ (Catalpa bignonioides), ʢʘʯʠʤ 

ʤʝʪʝʣʴʯʘʪʳʡ (Gypsophila paniculata), ʢʝʨʤʝʢ ʚʳʷʤʯʘʪʳʡ (Limonium sinuatum), 

ʢʠʩʣʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Oxalis acetosella), ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium pratense), 

ʢʣʝʥ ʘʤʝʨʠʢʘʥʩʢʠʡ (Acer negundo), ʢʣʝʥ ʢʘʥʘʜʩʢʠʡ (Acer saccharu), ʢʣʝʥ 

ʪʘʪʘʨʩʢʠʡ (Acer tataricum), ʢʣʦʧʦʚʥʠʢ ʤʫʩʦʨʥʳʡ (Lepidium ruderale), ʢʦʥʦʧʣʷ 

ʧʦʩʝʚʥʘʷ (Cannabis sativa), ʢʦʪʦʚʥʠʢ ʚʝʥʛʝʨʩʢʠʡ (Nepeta nuda), ʢʨʘʧʠʚʘ 

ʜʚʫʜʦʤʥʘʷ (Urtica dioica), ʣʘʥʜʳʰ ʤʘʡʩʢʠʡ (Convallaria majalis), ʣʘʧʯʘʪʢʘ 

ʜʚʫʚʠʣʴʯʘʪʘʷ (Potentilla bifurca), ʣʘʧʯʘʪʢʘ ʩʝʨʝʙʨʠʩʪʘʷ (Potentilla argentea), 

ʣʘʪʫʢ ʪʘʪʘʨʩʢʠʡ (Lactuca tatarica), ʣʝʙʝʜʘ ʩʪʨʝʣʦʣʠʩʪʥʘʷ (Atriplex sagittata), 

ʣʝʙʝʜʘ ʪʘʪʘʨʩʢʘʷ (Atriplex tatarica), ʣʦʧʫʭ ʙʦʣʴʰʦʡ (Arctium lappa), ʣʦʭ 

ʫʟʢʦʣʠʩʪʳʡ (Elaeagnus angustifolia), ʣʫʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Allium cepa), ʣʴʥʷʥʢʘ 

ʜʨʦʢʦʣʠʩʪʥʘʷ (Linaria genistifolia), ʣʶʪʠʢ ʧʦʣʟʫʯʠʡ (Ranunculus repens), 

ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ (Lotus corniculatus), ʣʷʜʚʝʥʝʮ ʪʦʥʢʠʡ (Lotus tenuis), ʤʘʣʴʚʘ 

ʣʝʩʥʘʷ (Malva sylvestris), ʤʘʨʴ ʙʝʣʘʷ (Chenopodium album), ʤʝʣʠʩʩʘ 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ (Melissa officinalis) ʤʝʣʢʦʣʝʧʝʩʪʥʠʢ ʢʘʥʘʜʩʢʠʡ (Erigeron 

canadensis), ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʘʟʘʮʢʠʡ (Juniperus sabina), ʤʦʣʦʯʘʡ ʉʠʛʠʝʨʦʚ 

(Euphorbia seguieriana),  ʤʦʨʜʦʚʥʠʢ ʰʘʨʦʛʦʣʦʚʳʡ (Echinops sphaerocephalus), 
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ʤʦʨʢʦʚʴ ʜʠʢʘʷ (Daucus carota), ʤʷʪʘ ʣʫʛʦʚʘʷ (Mentha arvensis), ʦʜʫʚʘʥʯʠʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ (Taraxacum officinale), ʦʣʴʭʘ ʢʣʝʡʢʘʷ (Alnus glutinosa), 

ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Capsella bursa-pastoris), ʧʝʥʪʘʥʝʤʘ ʙʨʠʪʘʥʩʢʘʷ 

(Pentanema britannica), ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Tanacetum vulgare), ʧʦʜʤʘʨʝʥʥʠʢ 

ʣʦʞʥʳʡ (Galium spurium), ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ (Plantagʦ major), ʧʦʣʳʥʴ 

ʩʘʥʪʦʥʠʥʥʘʷ (Artemisia santonicum), ʧʦʣʳʥʴ ʩʦʣʷʥʢʦʚʠʜʥʘʷ (Artemisia 

salsoloides), ʨʦʙʠʥʠʷ ʧʩʝʚʜʦʘʢʘʮʠʷ (Robinia pseudoacacia), ʨʦʛʦʟ ʫʟʢʦʣʠʩʪʥʳʡ 

(Typha angustifolia), ʨʦʛʦʟ ʰʠʨʦʢʦʣʠʩʪʥʳʡ (Typha latifolia), ʩʠʥʷʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Echium vulgare), ʩʢʘʙʠʦʟʘ ʙʣʝʜʥʦ-ʞʝʣʪʘʷ (Scabiosa 

ochroleuca), ʩʢʫʤʧʠʷ ʢʦʞʝʚʝʥʥʘʷ (Cotinus coggygria), ʩʣʠʚʘ ʢʦʣʶʯʘʷ (Prunus 

spinosa), ʩʦʢʠʨʢʠ ʧʦʣʝʚʳʝ (Consolida regalis), ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ (Pinus nigra 

subsp. pallasiana), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), ʩʫʭʦʮʚʝʪ ʦʜʥʦʣʝʪʥʠʡ 

(Xeranthemum annuum), ʪʦʧʦʣʴ ʙʝʣʳʡ (Populus alba), ʪʦʧʦʣʴ ʯʝʨʥʳʡ (Populus 

nigra), ʪʨʝʭʨʝʙʝʨʥʠʢ ʥʝʧʘʭʫʯʠʡ (Tripleurospermum inodorum), ʪʨʦʩʪʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Phragmites australis), ʪʨʦʩʪʥʠʢ ʶʞʥʳʡ (Phragmites australis), 

ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ (Achillea nobilis), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Achillea millefolium), ʭʚʦʱ ʧʦʣʝʚʦʡ (Equisetum arvense), ʮʠʢʦʨʠʡ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Cichorium intybus), ʮʠʥʘʥʭʫʤ ʦʩʪʨʳʡ (Cynanchum acutum), 

ʯʘʙʨʝʮ ʦʙʳʢʥʦʚʝʥʥʳʡ (Thymus vulgaris), ʯʝʨʝʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Prunus 

padus), ʯʝʨʪʦʧʦʣʦʭ ʧʦʥʠʢʘʶʱʠʡ (Carduus nutans), ʯʠʩʪʦʪʝʣ ʙʦʣʴʰʦʡ 

(Chelidonium majus), ʰʘʣʬʝʡ ʜʫʙʨʘʚʥʳʡ (Salvia nemorosa), ʰʘʣʬʝʡ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ (Salvia officinalis), ʰʘʣʬʝʡ ʧʦʥʠʢʘʶʱʠʡ (Salvia nutans), 

ʱʠʨʠʮʘ ʥʘʟʘʜʟʘʧʨʦʢʠʥʫʪʘʷ (Amaranthus retroflexus), ʱʝʪʠʥʥʠʢ ʟʝʣʝʥʳʡ 

(Setaria viridis), ʷʩʥʦʪʢʘ ʟʝʣʝʥʯʫʢʦʚʘʷ (Lamium galeobdolon) [3]. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʦʣʦʥʪʝʨʘʤ, ʧʦʤʦʛʘʚʰʠʤ ʚ ʩʙʦʨʝ ʨʘʩʪʝʥʠʡ 

ʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʧʝʨʝʜʘʥʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʄʆʋ ʆʣʴʭʦʚʦ-ʈʦʞʩʢʦʡ ʉʆʐ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʘʚʘ ʬʣʦʨʳ. 
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ʋɼʂ 37.091.3 

ʏʫʢʩʠʥʘ ʅ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  

ɺʝʜʝʥʝʝʚ ɸ.ʄ. 

ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 

ɺʅɽʋʈʆʏʅʓɽ ʈɸɹʆʊʓ ʇʆ ɹʀʆʃʆɻʀʀ, ʂɸʂ ʉʈɽɼʉʊɺʆ ʈɸɿɺʀʊʀʗ 

ʇʆɿʅɸɺɸʊɽʃʔʅʆɻʆ ʀʅʊɽʈɽʉɸ ʆɹʋʏɸʖʑʀʍʉʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʙʠʦʣʦʛʠʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ, ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʛʦʟʦʨʘ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʙʠʦʣʦʛʠʷ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʫʯʘʶʱʠʝʩʷ, ʤʦʪʠʚʘʮʠʷ, 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. 
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Candidate of Biological Sciences, Associate Professor  
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EXTRACURRICULAR BIOLOGY WORK AS A MEANS OF DEVELOPING 

STUDENTS' COGNITIVE INTEREST 

 

Abstract. The article discusses the role of extracurricular biology activities in the 

formation and development of students' cognitive interest. The article substantiates 

the importance of extracurricular activities as an effective means of deepening 

knowledge, broadening horizons, and stimulating research activity among students 

in the field of biological sciences. 

Keywords: extracurricular activities, biology, cognitive interest, research activities, 

students, motivation, and practical skills. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʝʩʘ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʙʠʦʣʦʛʠʠ. 
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ɹʠʦʣʦʛʠʷ, ʢʘʢ ʥʘʫʢʘ ʦ ʞʠʟʥʠ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʥʠʤʘʥʠʠ ʦʢʨʫʞʘʶʱʝʛʦ 

ʥʘʩ ʤʠʨʘ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʆʜʥʘʢʦ, ʟʘʯʘʩʪʫʶ, ʨʘʤʢʠ 

ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʠ ʨʘʩʢʨʳʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ 

ʚʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʙʠʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʠ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ. 

ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʙʠʦʣʦʛʠʠ ï ʵʪʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ ʩʚʦʙʦʜʥʦʝ ʦʪ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʚʨʝʤʷ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʩʰʠʨʝʥʠʝ, ʫʛʣʫʙʣʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ [1]. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʙʠʦʣʦʛʠʠ ʦʪʥʦʩʠʪʩʷ: 

1. ʈʘʩʰʠʨʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ. ɺʥʝʫʨʦʯʥʳʝ ʟʘʥʷʪʠʷ ʧʦʟʚʦʣʷʶʪ 

ʠʟʫʯʘʪʴ ʩʣʦʞʥʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʪʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʦʙʷʟʘʪʝʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʫʛʣʫʙʣʝʥʥʳʝ ʢʫʨʩʳ ʧʦ ʛʝʥʝʪʠʢʝ, ʬʠʟʠʦʣʦʛʠʠ, 

ʵʢʦʣʦʛʠʠ ʠʣʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. 

2. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ. ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʱʠʤʩʷ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʧʨʦʚʦʜʷ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʘʩʪʚʫʷ ʚ 

ʧʨʦʝʢʪʘʭ. 

3. ʈʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ. ʋʯʘʩʪʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʢʨʫʞʢʘʭ, ʥʘʫʯʥʳʭ ʦʙʱʝʩʪʚʘʭ ʠ ʢʦʥʢʫʨʩʘʭ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʠ ʟʘʜʘʯ, ʩʙʦʨ ʠ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʚʳʚʦʜʦʚ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ. ʀʥʪʝʨʝʩʥʳʝ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʝ 

ʚʥʝʫʨʦʯʥʳʝ ʟʘʥʷʪʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʙʠʦʣʦʛʠʠ. 

5. ʈʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ. ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʫʯʘʱʠʤʠʩʷ, ʫʯʠʪʝʣʷʤʠ ʠ ʥʘʫʯʥʳʤʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ 

ʫʤʝʥʠ ʁʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ. 

6. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ. ʋʯʘʩʪʠʝ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦ ʙʠʦʣʦʛʠʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʯʘʱʠʤʩʷ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʫʢʘʤʠ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʙʠʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʠʥʪʝʨʝʩʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ: 

1. ʂʨʫʞʢʠ ʠ ʩʝʢʮʠʠ ʧʦ ʙʠʦʣʦʛʠʠ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʙʠʦʣʦʛʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

2. ʅʘʫʯʥʳʝ ʦʙʱʝʩʪʚʘ ʫʯʘʱʠʭʩʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʟʘʱʠʪʘ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʫʯʘʩʪʠʝ ʚ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʢʦʥʢʫʨʩʘʭ. 
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3. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʢʮʠʠ ʠ ʧʨʦʝʢʪʳ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʟʫʯʝʥʠʝ ʤʝʩʪʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʫʯʘʩʪʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʢʫʨʩʘʭ ʠ ʧʨʦʝʢʪʘʭ. 

4. ʕʢʩʢʫʨʩʠʠ ʠ ʵʢʩʧʝʜʠʮʠʠ. ʇʦʩʝʱʝʥʠʝ ʤʫʟʝʝʚ ʧʨʠʨʦʜʳ, ʙʦʪʘʥʠʯʝʩʢʠʭ 

ʩʘʜʦʚ, ʟʦʦʧʘʨʢʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, ʫʯʘʩʪʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ. 

5. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʣʠʤʧʠʘʜʳ ʠ ʢʦʥʢʫʨʩʳ. ʇʦʜʛʦʪʦʚʢʘ ʠ ʫʯʘʩʪʠʝ ʚ 

ʨʘʡʦʥʥʳʭ, ʛʦʨʦʜʩʢʠʭ, ʦʙʣʘʩʪʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʦʣʠʤʧʠʘʜʘʭ ʠ ʢʦʥʢʫʨʩʘʭ ʧʦ 

ʙʠʦʣʦʛʠʠ. 

6. ɺʠʢʪʦʨʠʥʳ ʠ ʙʨʝʡʥ-ʨʠʥʛʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʢʫʨʩʦʚ ʚ 

ʬʦʨʤʝ ʚʠʢʪʦʨʠʥ ʠ ʙʨʝʡʥ-ʨʠʥʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʚʝʨʢʫ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʟʥʘʥʠʡ ʧʦ ʙʠʦʣʦʛʠʠ.[3]. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʙʠʦʣʦʛʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ: 

1. ʇʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʤʳʩʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʠ 

ʨʘʟʚʠʚʘʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. 

2. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʋʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʝʢʪʘʭ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ ʠ ʧʨʠʤʝʥʷʪʴ 

ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. 

3. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʜʠʩʢʫʩʩʠʠ, ʨʦʣʝʚʳʝ ʠʛʨʳ, ʜʝʙʘʪʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ, 

ʚʠʜʝʦʬʠʣʴʤʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʜʝʣʘʝʪ ʟʘʥʷʪʠʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤʠ ʠ 

ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ. 

5. ʉʚʷʟʴ ʩ ʧʨʘʢʪʠʢʦʡ. ʇʦʥʠʤʘʥʠʝ ʩʚʷʟʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʴʶ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ 

ʧʨʝʜʤʝʪʫ[3]. 

ʕʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʙʠʦʣʦʛʠʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ: 

- ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ; 

- ʨʘʟʚʠʪʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʠ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ; 

- ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ; 

- ʨʘʟʚʠʪʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠ ʁʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ; 

- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʫʯʘʱʠʭʩʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [4]. 

ʅʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʫʨʩ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ "ʅʘʯʠʥʘʶʱʠʡ ʙʦʪʘʥʠʢ" 

ʜʣʷ 6 ʢʣʘʩʩʘ. ʎʝʣʴ ʢʫʨʩʘ ï ʫʛʣʫʙʣʸʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʠʨʘ ʨʘʩʪʝʥʠʡ, ʚʳʭʦʜʷʱʝʝ 

ʟʘ ʨʘʤʢʠ ʩʪʘʥʜʘʨʪʥʦʡ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʊʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʵʪʦʛʦ ʢʨʫʞʢʘ ʧʨʠʟʚʘʥʦ ʚʦʩʧʦʣʥʠʪʴ ʧʨʦʙʝʣʳ ʚ ʠʟʫʯʝʥʠʠ ʙʦʪʘʥʠʢʠ, ʛʜʝ 
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ʟʘʯʘʩʪʫʶ ʥʝ ʭʚʘʪʘʝʪ ʚʨʝʤʝʥʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ, ʥʘʛʣʷʜʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʟʥʘʢʦʤʩʪʚʦ ʩ ʤʝʩʪʥʦʡ ʬʣʦʨʦʡ. 

ʂʫʨʩ "ʅʘʯʠʥʘʶʱʠʡ ʙʦʪʘʥʠʢ" ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦ ʩʦʯʝʪʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʥʷʪʠʷʤʠ ʠ ʵʢʩʢʫʨʩʠʷʤʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠ ̫ʨʦʜʥʦʛʦ ʢʨʘʷ, 

ʟʥʘʢʦʤʩʪʚʫ ʩ ʨʝʜʢʠʤʠ ʠ ʥʝʦʙʳʯʥʳʤʠ ʚʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ ʠʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʠ ʬʦʨʤʠʨʫʝʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʨʘʩʪʝʥʠʷʤʠ, 

ʨʘʟʚʠʚʘʝʪ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ. ʇʨʦʛʨʘʤʤʘ ʩʪʠʤʫʣʠʨʫʝʪ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ 

ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ. 

ʅʘʣʠʯʠʝ ʢʦʣʣʝʢʮʠʡ, ʛʝʨʙʘʨʠʝʚ ʠ ʨʝʛʫʣʷʨʥʳʝ ʵʢʩʢʫʨʩʠʠ ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʢʫʨʩʘ ï ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ 

ʫʢʨʝʧʣʷʝʪ ʢʦʤʘʥʜʥʳʡ ʜʫʭ, ʨʘʟʚʠʚʘʝʪ ʜʨʫʞʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʫʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʢʦʥʢʫʨʩʘʤ, ʦʣʠʤʧʠʘʜʘʤ ʠ ʢʦʥʬʝʨʝʥʮʠʷʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʣʷ ʦʩʦʟʥʘʥʥʦʛʦ ʚʳʙʦʨʘ 

ʧʨʦʬʝʩʩʠʠ. 

ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ "ʅʘʯʠʥʘʶʱʠʡ ʙʦʪʘʥʠʢ" ʫʯʘʱʠʝʩʷ ʠʟʫʯʘʶʪ ʩʪʨʦʝʥʠʝ ʨʘʩʪʝʥʠʡ, 

ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʦʩʥʦʚʳ ʮʠʪʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ ʠ ʧʘʣʝʦʙʦʪʘʥʠʢʠ. 

ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʞʠʚʦʪʥʳʤ 

ʤʠʨʦʤ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ ʯʘʩʪʝʡ 

ʨʘʩʪʝʥʠʡ (ʮʚʝʪʢʦʚ, ʧʦʙʝʛʦʚ ʠ ʜʨ.) ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ, ʧʨʦʚʝʜʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʕʢʩʢʫʨʩʠʠ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʤʳʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʢʫʨʩʘ, ʧʦʟʚʦʣʷʶʪ ʠʟʫʯʘʪʴ 

ʬʣʦʨʫ ʨʦʜʥʦʛʦ ʢʨʘʷ ʠ ʚʝʩʪʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. 

"ʅʘʯʠʥʘʶʱʠʡ ʙʦʪʘʥʠʢ" ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʬʦʨʤʠʨʫʷ ʙʝʨʝʞʥʦʝ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝ ʯʝʨʝʟ ʩʦʯʝʪʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʧʦʥʠʤʘʥʠʝ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ. 

ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʝʞʝʥʝʜʝʣʴʥʦ ʧʦ 1 ʯʘʩʫ ʠ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ (ʪʘʙʣ 1.) 
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ʊʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʥʷʪʠʡ ʢʨʫʞʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʅʘʯʠʥʘʶʰʠʡ 

ʙʦʪʘʥʠʢè ʜʣʷ 6 ʢʣʘʩʩʦʚ 

ʊʘʙʣʠʮʘ 1 

 

 ̄ ʊʝʤʘ ʟʘʥʷʪʠʷ 
ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 
ʌʦʨʤʘ ʟʘʥʷʪʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ/ʕʢʩʢʫʨʩʠ

 ̫

1 

ɺʚʝʜʝʥʠʝ. 

ɹʦʪʘʥʠʢʘ ï ʥʘʫʢʘ ʦ 

ʨʘʩʪʝʥʠʷʭ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ɹʝʩʝʜʘ ʦ ʟʥʘʯʝʥʠʠ 

ʨʘʩʪʝʥʠʡ ʚ 

ʧʨʠʨʦʜʝ ʠ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ. 

ʀʥʩʪʨʫʢʪʘʞ ʧʦ 

ʪʝʭʥʠʢʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2 

ʂʣʝʪʢʘ ï ʦʩʥʦʚʥʘʷ 

ʝʜʠʥʠʮʘ ʩʪʨʦʝʥʠʷ 

ʨʘʩʪʝʥʠʷ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʉʪʨʦʝʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʢʣʝʪʢʠ (ʦʙʦʣʦʯʢʘ, 

ʮʠʪʦʧʣʘʟʤʘ, ʷʜʨʦ, 

ʦʨʛʘʥʦʠʜʳ). 

3 

ʊʢʘʥʠ ʨʘʩʪʝʥʠʡ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʪʢʘʥʠ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ɺʠʜʳ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʢʘʥʝʡ ʠ ʠʭ 

ʬʫʥʢʮʠʠ. 

4 
ʊʢʘʥʠ ʨʘʩʪʝʥʠʡ. 

ʇʦʢʨʦʚʥʳʝ ʪʢʘʥʠ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʉʪʨʦʝʥʠʝ ʠ 

ʬʫʥʢʮʠʠ 

ʵʧʠʜʝʨʤʠʩʘ, 

ʧʨʦʙʢʠ, ʢʦʨʢʠ. 

5 

ʊʢʘʥʠ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʚʦʜʷʱʠʝ 

ʪʢʘʥʠ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʉʪʨʦʝʥʠʝ ʠ 

ʬʫʥʢʮʠʠ ʢʩʠʣʝʤʳ 

ʠ ʬʣʦʵʤʳ. 

6 

ʊʢʘʥʠ ʨʘʩʪʝʥʠʡ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʠ 

ʦʩʥʦʚʥʳʝ ʪʢʘʥʠ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ɺʠʜʳ 

ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʪʢʘʥʝʡ ʠ ʠʭ 

ʬʫʥʢʮʠʠ. 

ʉʪʨʦʝʥʠʝ ʠ 

ʬʫʥʢʮʠʠ 

ʦʩʥʦʚʥʦʡ ʪʢʘʥʠ. 



 

17 
 

 ̄ ʊʝʤʘ ʟʘʥʷʪʠʷ 
ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 
ʌʦʨʤʘ ʟʘʥʷʪʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ/ʕʢʩʢʫʨʩʠ

 ̫

7 
ʂʦʨʝʥʴ. ʉʪʨʦʝʥʠʝ 

ʠ ʬʫʥʢʮʠʠ ʢʦʨʥʷ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ɿʦʥʳ ʢʦʨʥʷ. ʊʠʧʳ 

ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ. 

ɺʠʜʦʠʟʤʝʥʝʥʠʷ 

ʢʦʨʥʝʡ. 

8 

ʂʦʨʝʥʴ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 1: 

ʀʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʠ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʇʦʜʛʦʪʦʚʢʘ ʠ 

ʠʟʫʯʝʥʠʝ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʘ 

ñʇʨʦʜʦʣʴʥʳʡ 

ʩʨʝʟ ʢʦʨʥʷò. 

ʀʟʫʯʝʥʠʝ ʪʠʧʦʚ 

ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ. 

9 
ʇʦʙʝʛ. ʉʪʨʦʝʥʠʝ ʠ 

ʬʫʥʢʮʠʠ ʧʦʙʝʛʘ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʉʪʝʙʝʣʴ, ʣʠʩʪ, 

ʧʦʯʢʘ ï ʦʩʥʦʚʥʳʝ 

ʯʘʩʪʠ ʧʦʙʝʛʘ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʣʠʩʪʴʝʚ ʥʘ ʩʪʝʙʣʝ. 

ɺʠʜʦʠʟʤʝʥʝʥʠʷ 

ʧʦʙʝʛʦʚ. 

10 
ʇʦʯʢʠ. ɺʠʜʳ 

ʧʦʯʝʢ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʦʯʝʢ: 

ʚʝʨʭʫʰʝʯʥʳʝ, 

ʧʘʟʫʰʥʳʝ, 

ʣʠʩʪʦʚʳʝ, 

ʮʚʝʪʦʯʥʳʝ, 

ʩʧʷʱʠʝ. 

11 
ʃʠʩʪ. ʉʪʨʦʝʥʠʝ ʠ 

ʬʫʥʢʮʠʠ ʣʠʩʪʘ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ɺʥʝʰʥʝʝ ʠ 

ʚʥʫʪʨʝʥʥʝʝ 

ʩʪʨʦʝʥʠʝ ʣʠʩʪʘ. 

ʌʦʪʦʩʠʥʪʝʟ. 

ɺʠʜʦʠʟʤʝʥʝʥʠʷ 

ʣʠʩʪʴʝʚ. 

12 
ʃʠʩʪ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 
1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʇʦʜʛʦʪʦʚʢʘ ʠ 

ʠʟʫʯʝʥʠʝ 



 

18 
 

 ̄ ʊʝʤʘ ʟʘʥʷʪʠʷ 
ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 
ʌʦʨʤʘ ʟʘʥʷʪʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ/ʕʢʩʢʫʨʩʠ

 ̫

ʨʘʙʦʪʘ ˉ 2: 

ʀʟʫʯʝʥʠʝ 

ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʪʨʦʝʥʠʷ ʣʠʩʪʘ. 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʘ 

ñʉʪʨʦʝʥʠʝ ʣʠʩʪʘò. 

13 
ʎʚʝʪʦʢ. ʉʪʨʦʝʥʠʝ 

ʮʚʝʪʢʘ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʏʘʩʪʠ ʮʚʝʪʢʘ ʠ 

ʦʢʦʣʦʮʚʝʪʥʠʢʘ: 

ʮʚʝʪʦʥʦʞʢʘ, 

ʮʚʝʪʦʣʦʞʝ, 

ʯʘʰʝʣʠʩʪʠʢʠ, 

ʣʝʧʝʩʪʢʠ, 

ʪʳʯʠʥʢʠ, ʧʝʩʪʠʢ. 

ʊʠʧʳ ʮʚʝʪʢʦʚ. 

14 

ʎʚʝʪʦʢ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 3: 

ʀʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʮʚʝʪʢʘ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʇʨʝʧʘʨʠʨʦʚʘʥʠʝ 

ʮʚʝʪʢʘ. 

ʉʦʩʪʘʚʣʝʥʠʝ 

ʬʦʨʤʫʣʳ ʮʚʝʪʢʘ. 

15 

ʆʧʳʣʝʥʠʝ ʠ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʫ 

ʨʘʩʪʝʥʠʡ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʉʧʦʩʦʙʳ 

ʦʧʳʣʝʥʠʷ. 

ɼʚʦʡʥʦʝ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ. 

16 

ʇʣʦʜ. ʉʪʨʦʝʥʠʝ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʣʦʜʦʚ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʏʘʩʪʠ ʧʣʦʜʘ: 

ʦʢʦʣʦʧʣʦʜʥʠʢ ʠ 

ʩʝʤʝʥʘ. ʊʠʧʳ 

ʧʣʦʜʦʚ: ʩʦʯʥʳʝ ʠ 

ʩʫʭʠʝ, 

ʨʘʩʢʨʳʚʘʶʱʠʝʩʷ 

ʠ 

ʥʝʨʘʩʢʨʳʚʘʶʱʠʝ

ʩʷ. 
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 ̄ ʊʝʤʘ ʟʘʥʷʪʠʷ 
ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 
ʌʦʨʤʘ ʟʘʥʷʪʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ/ʕʢʩʢʫʨʩʠ

 ̫

17 

ʇʣʦʜ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 4: 

ʀʟʫʯʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʣʦʜʦʚ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ 

ʧʣʦʜʘ ʧʦ 

ʚʥʝʰʥʝʤʫ ʚʠʜʫ. 

18 
ʉʝʤʷ. ʉʪʨʦʝʥʠʝ 

ʩʝʤʝʥʠ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ɿʘʨʦʜʳʰ, 

ʵʥʜʦʩʧʝʨʤ, 

ʩʝʤʝʥʥʘʷ ʢʦʞʫʨʘ. 

19 

ʉʝʤʷ. ʇʨʦʨʘʩʪʘʥʠʝ 

ʩʝʤʷʥ. ʋʩʣʦʚʠʷ 

ʧʨʦʨʘʩʪʘʥʠʷ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʕʪʘʧʳ 

ʧʨʦʨʘʩʪʘʥʠʷ 

ʩʝʤʷʥ. 

ʅʝʦʙʭʦʜʠʤʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʦʨʘʩʪʘʥʠʷ. 

20 

ʉʝʤʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 5: 

ʀʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ 

ʧʨʦʨʘʩʪʘʥʠʷ 

ʩʝʤʷʥ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥ

ʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʣʠʷʥʠʷ ʚʣʘʛʠ, 

ʪʝʧʣʘ ʠ ʩʚʝʪʘ ʥʘ 

ʧʨʦʨʘʩʪʘʥʠʝ 

ʩʝʤʷʥ. 

21 
ɺʦʜʦʨʦʩʣʠ. ʆʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪ

ʠ ʚʦʜʦʨʦʩʣʝʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʚʦʜʦʨʦʩʣʝʡ. 

22 

ɺʦʜʦʨʦʩʣʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 6: 

ʀʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʚʦʜʦʨʦʩʣʝʡ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʀʟʫʯʝʥʠʝ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦ

ʛʦ ʩʪʨʦʝʥʠʷ 

ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʠ 

ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ. 



 

20 
 

 ̄ ʊʝʤʘ ʟʘʥʷʪʠʷ 
ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 
ʌʦʨʤʘ ʟʘʥʷʪʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ/ʕʢʩʢʫʨʩʠ

 ̫

23 
ʄʭʠ. ʆʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪ

ʠ ʤʭʦʚ. 

24 

ʄʭʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 7: 

ʀʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʤʭʦʚ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʀʟʫʯʝʥʠʝ 

ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʪʨʦʝʥʠʷ ʤʭʦʚ. 

25 

ʇʘʧʦʨʦʪʥʠʢʠ. 

ʆʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪ

ʠ ʧʘʧʦʨʦʪʥʠʢʦʚ. 

26 

ʇʘʧʦʨʦʪʥʠʢʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 8: 

ʀʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʧʘʧʦʨʦʪʥʠʢʦʚ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʀʟʫʯʝʥʠʝ 

ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʪʨʦʝʥʠʷ 

ʧʘʧʦʨʦʪʥʠʢʦʚ. 

27 

ɻʦʣʦʩʝʤʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ. ʆʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪ

ʠ ʛʦʣʦʩʝʤʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ (ʥʘ 

ʧʨʠʤʝʨʝ 

ʭʚʦʡʥʳʭ). 

28 

**ɻʦʣʦʩʝʤʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ˉ 9: 

ʀʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʭʚʦʡʥʳʭ 

ʨʘʩʪʝʥʠʡ.** 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʀʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʭʚʦʡʥʳʭ 

ʨʘʩʪʝʥʠʡ. 



 

21 
 

 ̄ ʊʝʤʘ ʟʘʥʷʪʠʷ 
ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 
ʌʦʨʤʘ ʟʘʥʷʪʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ/ʕʢʩʢʫʨʩʠ

 ̫

29 

ʇʦʢʨʳʪʦʩʝʤʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ. ʆʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ʆʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʦʢʨʳʪʦʩʝʤʝʥʥʳ

ʭ ʨʘʩʪʝʥʠʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʦʢʨʳʪʦʩʝʤʝʥʥʳ

ʭ. 

30 

ʕʢʦʣʦʛʠʷ 

ʨʘʩʪʝʥʠʡ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ. 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ 

ɸʜʘʧʪʘʮʠʷ 

ʨʘʩʪʝʥʠʡ ʢ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

31 

ʕʢʩʢʫʨʩʠʷ ˉ 1. 

ɿʥʘʢʦʤʩʪʚʦ ʩ 

ʬʣʦʨʦʡ 

ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʰʢʦʣʳ (ʧʘʨʢʘ). 

1 ʕʢʩʢʫʨʩʠʷ 

ʀʟʫʯʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʨʘʩʪʝʥʠʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʰʢʦʣʳ. ʉʙʦʨ 

ʛʝʨʙʘʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ. 

32 

ʇʦʜʛʦʪʦʚʢʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʝʢʪʦʚ ʧʦ 

ʙʦʪʘʥʠʢʝ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ɺʳʙʦʨ ʪʝʤʳ, 

ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ. 

33 

ʇʦʜʛʦʪʦʚʢʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʝʢʪʦʚ ʧʦ 

ʙʦʪʘʥʠʢʝ. 

ʇʨʦʜʦʣʞʝʥʠʝ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ɸʥʘʣʠʟ 

ʩʦʙʨʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, 

ʦʬʦʨʤʣʝʥʠʝ 
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 ̄ ʊʝʤʘ ʟʘʥʷʪʠʷ 
ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 
ʌʦʨʤʘ ʟʘʥʷʪʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ/ʕʢʩʢʫʨʩʠ

 ̫

ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

34 

ɿʘʱʠʪʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʝʢʪʦʚ ʧʦ 

ʙʦʪʘʥʠʢʝ. 

ʀʪʦʛʦʚʦʝ ʟʘʥʷʪʠʝ. 

1 ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʜʚʝʜʝʥʠʝ 

ʠʪʦʛʦʚ ʨʘʙʦʪʳ 

ʢʨʫʞʢʘ. 

ʅʘʛʨʘʞʜʝʥʠʝ 

ʘʢʪʠʚʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ. 

  
ʀʪʦʛʦ: 
34 ʯʘʩʘ 

  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʙʠʦʣʦʛʠʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʛʠʙʢʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʯʠʪʝʣʶ ʠ ʫʯʝʥʠʢʘʤ ʩʚʦʙʦʜʫ ʚ ʚʳʙʦʨʝ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʭ ʠʥʪʝʨʝʩʳ, ʦʧʳʪ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʝʩʫʨʩʳ 

ʰʢʦʣʳ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʠ ʧʦʜʭʦʜʦʚ ʚ ʪʘʢʠʭ ʟʘʥʷʪʠʷʭ ʩʦʟʜʘʸʪ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʯʘʱʠʭʩʷ, 

ʧʦʟʚʦʣʷʷ ʠʤ ʫʛʣʫʙʣʷʪʴ ʟʥʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʙʠʦʣʦʛʠʠ, ʥʦ ʠ ʚ ʩʤʝʞʥʳʭ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʢʦʤʩʪʚʫ ʩ 

ʧʨʦʬʝʩʩʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʙʠʦʣʦʛʠʝʡ, ʠ ʧʦʤʦʛʘʝʪ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʤʦʣʦʜʸʞʠ.  

ɿʘʥʷʪʠʷ ʥʘ ʧʨʠʨʦʜʝ ʦʙʦʛʘʱʘʶʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠʥʪʝʨʝʩʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʨʘʟʚʠʚʘʶʪ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʦʙʫʞʜʘʶʪ ʞʠʚʦʡ ʠʥʪʝʨʝʩ ʢ 

ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʫʯʝʥʠʢʠ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʩʧʨʘʚʦʯʥʠʢʘʤ ʠ ʵʥʮʠʢʣʦʧʝʜʠʷʤ, ʯʪʦ 

ʬʦʨʤʠʨʫʝʪ ʧʨʠʚʳʯʢʫ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠʟ ʢʥʠʛ. ɺʥʝʫʨʦʯʥʘʷ 

ʨʘʙʦʪʘ, ʛʘʨʤʦʥʠʯʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ ʫʨʦʢʘʤʠ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʠʦʣʦʛʠʠ, ʧʨʦʜʦʣʞʘʷ ʠ ʫʢʨʝʧʣʷʷ ʦʩʥʦʚʥʫʶ ʬʦʨʤʫ 

ʦʙʫʯʝʥʠʷ ï ʫʨʦʢ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɺʘʩʠʣʴʝʚʘ ʊ. ɺ. ʆʨʛʘʥʠʟʘʮʠʷ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʳ ʧʦ ʙʠʦʣʦʛʠʠ [ʊʝʢʩʪ] / 

ɺʘʩʠʣʴʝʚʘ, ʊ. ɺ. // ɹʠʦʣʦʛʠʷ ʚ ʰʢʦʣʝ. - 2012. - ˉ 3. - ʉ. 42 - 45. 



 

23 
 

2.  ɻʨʠʛʦʨʴʝʚ ɼ. ɺ. ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ: ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʢʦʥʩʪʨʫʢʪ / ɼ.ɺ. ɻʨʠʛʦʨʴʝʚ, ʄ: ʇʨʦʩʚʝʱʝʥʠʝ.ð2011.ï 223 ʩ. 

3. ʂʘʟʘʨʝʥʢʦʚ ɺ.ʀ. ɺʥʝʫʨʦʯʥʳʝ ʟʘʥʷʪʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʫʯʝʙʥʳʤ 

ʧʨʝʜʤʝʪʘʤ / ɺ.ʀ. ʂʘʟʘʨʝʥʢʦ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 2010.ï 246 ʩ. 

4. ʂʘʩʘʪʢʠʥʘ ʅ.ɸ. ɺʥʝʢʣʘʩʩʥʘʷ ʨʘʙʦʪʘ ʧʦ ʙʠʦʣʦʛʠʠ / ʅ.ɸ. ʂʘʩʘʪʢʠʥʘ, ʄ.: 

ʇʨʦʩʚʷʱʝʥʠʝ. ð2012.ï 289 ʩ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

24 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʝʢʮʠʷ 05. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 
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ʋɼʂ 004.932.72:004.056.55 

ɼʨʦʥʦʚ ɺ.ʉ., ʋʛʣʝʥʢʦ ɸ.ʀ., ʐʠʷʥʦʚ A.ɺ. 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ʋɼɸʃɽʅʀɽ ɺʆɼʗʅʓʍ ɿʅɸʂʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɻʃʋɹʆʂʆɻʆ 

ʆɹʋʏɽʅʀʗ ɼʃʗ ʄʋʃʔʊʀʄɽɼʀʁʅʓʍ ʇʈʀʃʆɾɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʜʘʣʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʦʜʷʥʳʝ ʟʥʘʢʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ. ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʝʥʝʨʘʪʠʚʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʳʭ ʩʝʪʝʡ 

(GAN) ʠ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (CNN), ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʚʘʪʴ ʘʣʛʦʨʠʪʤʳ, 

ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʷʪʴ ʠʣʠ ʠʩʢʘʞʘʪʴ ʚʦʜʷʥʳʝ ʟʥʘʢʠ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ 

ʫʛʨʦʟʫ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʜʘʣʝʥʠʶ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʚʢʣʶʯʘʷ ʘʨʭʠʪʝʢʪʫʨʳ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʤʝʪʦʜʳ ʠʭ ʦʙʫʯʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʠʩʩʣʝʜʫʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʷʟʚʠʤʦʩʪʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʚʦʟʤʦʞʥʳʝ 

ʢʦʥʪʨʤʝʨʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ʇʨʦʚʝʜʸʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʠ ʩʣʦʞʥʦʩʪʠ ʬʦʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʢʘʢ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ ʢʦʥʪʝʥʪʘ, ʪʘʢ ʠ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʘʥʘʣʠʟʦʤ ʫʛʨʦʟ ʮʠʬʨʦʚʳʤ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ 

ʜʘʥʥʳʤ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʷʥʳʝ ʟʥʘʢʠ, ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʛʝʥʝʨʘʪʠʚʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ 

ʩʝʪʠ. 

 

Dronov V.S., Uglenko A.I., Shiyanov A.V. 

Don State Technical University, Rostov-on-Don, Russia 

 

WATERMARK REMOVAL USING DEEP LEARNING FOR MULTIMEDIA 

APPLICATIONS 

 

Abstract. This article addresses the problem of digital watermark removal using deep 

learning methods in the context of multimedia applications. Watermarks have 

traditionally been used to protect copyright and prevent unauthorized use of images 

and videos. However, advances in artificial intelligence, particularly generative 

adversarial networks (GANs) and convolutional neural networks (CNNs), have 

enabled the development of algorithms capable of effectively removing or distorting 

watermarks, thereby threatening digital content protection systems. The paper 
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provides an analysis of modern approaches to watermark removal, including neural 

network architectures and training methods. Special attention is paid to information 

security issues: potential vulnerabilities arising from the use of such technologies 

and possible countermeasures to enhance watermark robustness are investigated. 

The conducted experiments demonstrate the effectiveness of various deep learning 

algorithms depending on the type of watermark and background complexity. The 

research results can be useful both for developers of content protection systems and 

for specialists in the field of computer security involved in analyzing threats to 

digital multimedia data. 

Keywords: watermarks, deep learning, information security, multimedia 

applications, generative adversarial networks. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʦʙʲʝʤʘ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʧʨʦʙʣʝʤʘ 

ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʎʠʬʨʦʚʳʝ ʚʦʜʷʥʳʝ 

ʟʥʘʢʠ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʦʩʪʘʶʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʟʘʱʠʪʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʚʳʜʘʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʚ ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʚʳʟʦʚʳ ʜʣʷ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

- ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʜʘʣʷʪʴ 

ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ; 

- ʋʚʝʣʠʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʥʝʟʘʢʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʝʥʪʘ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʤʝʪʦʢ; 

- ʆʪʩʫʪʩʪʚʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʱʠʪʳ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʪʘʢʘʤ ʥʘ 

ʦʩʥʦʚʝ ʀʀ; 

- ʅʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʫʷʟʚʠʤʦʩʪʝʡ ʩʠʩʪʝʤ 

ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʮʝʥʢʘ ʠʭ 

ʚʣʠʷʥʠʷ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʣʛʦʨʠʪʤʦʚ (GAN, 

CNN), ʪʘʢ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʨʠʩʢʠ ʜʣʷ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʭʦʜʦʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʷʥʳʭ 

ʟʥʘʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 

ʟʥʘʥʠʷ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʨʦʟʘʭ ʮʠʬʨʦʚʦʤʫ ʢʦʥʪʝʥʪʫ, ʥʦ ʠ ʧʨʝʜʣʦʞʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

 

ʄʝʪʦʜʳ ʥʘʣʦʞʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ 

ʎʠʬʨʦʚʳʝ ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʦʤ ʟʘʱʠʪʳ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʚ ʤʫʣʴʪʠʤʝʜʠʡʥʦʤ ʢʦʥʪʝʥʪʝ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʭ 
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ʚʥʝʜʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ DCT (ʜʠʩʢʨʝʪʥʦʝ ʢʦʩʠʥʫʩʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ) ʠ DWT 

(ʜʠʩʢʨʝʪʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ), ʨʘʙʦʪʘʶʪ ʟʘ ʩʯʸʪ ʤʦʜʠʬʠʢʘʮʠʠ 

ʯʘʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʠ ʧʦʜʭʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʘʟʦʚʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʨʦʩʪʳʤ ʘʪʘʢʘʤ, ʚʢʣʶʯʘʷ ʩʞʘʪʠʝ JPEG ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. ʆʜʥʘʢʦ ʠʭ ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ð ʫʷʟʚʠʤʦʩʪʴ ʢ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʘʪʘʢʘʤ, ʪʘʢʠʤ ʢʘʢ ʬʠʣʴʪʨʘʮʠʷ ʠʣʠ ʣʦʢʘʣʴʥʦʝ 

ʢʘʜʨʠʨʦʚʘʥʠʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʛʨʦʟ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ DCT-ʤʝʪʦʜʦʚ ʩʠʣʴʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʤʝʪʢʠ, ʘ DWT-ʧʦʜʭʦʜʳ, ʭʦʪʷ 

ʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ, ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʠʩʴ ʙʦʣʝʝ ʠʟʦʱʨʸʥʥʳʝ ʤʝʪʦʜʳ ʘʪʘʢ, 

ʚʢʣʶʯʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤʳ 

ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴ ʦʙʣʘʩʪʠ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʧʦ ʠʭ 

ʪʝʢʩʪʫʨʝ, ʘ ʤʝʪʦʜʳ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʦʚ ð ʦʩʣʘʙʣʷʪʴ ʚʩʪʨʦʝʥʥʳʝ ʤʝʪʢʠ. 

ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʠʙʨʠʜʥʳʝ ʘʪʘʢʠ, ʢʦʤʙʠʥʠʨʫʶʱʠʝ 

ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ. ɺ ʦʪʚʝʪ ʥʘ ʵʪʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʥʘʣʦʞʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʪʘʢʠʝ ʢʘʢ ʘʜʘʧʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ 

ʩʝʤʘʥʪʠʢʫ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʠʩʢʘʞʝʥʠʷʤ 

ʦʙʣʘʩʪʝʡ. ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʜʘʧʪʠʚʥʳʝ ʤʝʪʦʜʳ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ 

ʣʫʯʰʝʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʟʘʤʝʪʥʦʩʪʴʶ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʫʜʘʣʝʥʠʶ [1]. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ ʥʘʣʦʞʝʥʠʷ ʚʦʜʷʥʳʭ 

ʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʦʙʫʯʘʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʘʤ ʚʩʪʨʘʠʚʘʥʠʷ ʤʝʪʦʢ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʪʠʧʦʚ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʛʝʥʝʨʘʪʠʚʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ (GAN) ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʚʘʪʴ ʚʦʜʷʥʳʝ ʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʳ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʛʣʘʟʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʩʪʦʡʯʠʚʳ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʘʪʘʢʘʤ. ɹʦʣʝʝ ʪʦʛʦ, 

ʩʫʱʝʩʪʚʫʶʪ ʧʦʜʭʦʜʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʜʣʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʫʛʨʦʟ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʨʘʚʥʠʤ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ (ʊʘʙʣʠʮʘ 1). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʦ ʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʤʘʩʩʦʚʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʯʘʱʝ ʚʳʙʠʨʘʶʪ DCT-ʤʝʪʦʜʳ ʠʟ-ʟʘ ʠʭ ʧʨʦʩʪʦʪʳ 

ʨʝʘʣʠʟʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ ʢʦʥʪʝʥʪʘ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʛʠʙʨʠʜʥʳʤ ʠʣʠ ʥʝʡʨʦʩʝʪʝʚʳʤ ʧʦʜʭʦʜʘʤ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʠʭ ʩʣʦʞʥʦʩʪʴ. 
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ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ ʥʘʣʦʞʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ 

ʄʝʪʦʜ ʋʩʪʦʡʯʠʚʦʩ

ʪ ɹ

ʉʣʦʞʥʦʩʪ

 ɹ

ʇʨʠʤʝʥʠʤʦʩʪʴ ɿʘʤʝʪʥʦʩʪʴ 

DCT ʉʨʝʜʥʷʷ ʅʠʟʢʘʷ  ʐʠʨʦʢʘʷ ʉʨʝʜʥʷʷ 

DWT ɺʳʩʦʢʘʷ ʉʨʝʜʥʷʷ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʅʠʟʢʘʷ 

ɻʠʙʨʠʜʥʳʝ ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥ

ʘ ̫

ʆʯʝʥʴ 

ʥʠʟʢʘʷ 

ʅʝʡʨʦʩʝʪʝʚ

ʳʝ 

ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ 

ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ

 ̫

ʄʠʥʠʤʘʣʴʥ

ʘ ̫

 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʝ 

ʩʘʤʦʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ 

ʧʘʨʘʤʝʪʨʳ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʚ ʦʪʚʝʪ ʥʘ ʧʦʧʳʪʢʠ ʠʭ ʫʜʘʣʝʥʠʷ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ ʘʪʘʢ [2]. 

 

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ 

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʦʚʘʣʦ ʟʘʜʘʯʫ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, 

ʧʨʝʚʟʦʡʜʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦ ʪʦʯʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ. ɻʝʥʝʨʘʪʠʚʥʦ-

ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ (GAN) ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʫʪʨʘʯʝʥʥʳʝ ʜʝʪʘʣʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʘʨʭʠʪʝʢʪʫʨʘ CycleGAN ʫʩʧʝʰʥʦ ʫʜʘʣʷʝʪ ʩʪʘʪʠʯʝʩʢʠʝ ʚʦʜʷʥʳʝ ʟʥʘʢʠ, ʩʦʭʨʘʥʷʷ 

ʠʩʭʦʜʥʫʶ ʪʝʢʩʪʫʨʫ ʬʦʥʘ, ʘ StyleGAN2 ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ 

ʤʝʪʢʘʤʠ ʟʘ ʩʯʸʪ ʘʥʘʣʠʟʘ ʩʪʠʣʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʪʨʘʥʩʬʦʨʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ Vision Transformer (ViT), 

ʦʪʢʨʳʣʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ, 

ʜʝʤʦʥʩʪʨʠʨʫʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʩʦʭʨʘʥʝʥʠʠ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ ʠ ʪʝʢʩʪʫʨ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ CNN-ʘʨʭʠʪʝʢʪʫʨʘʤʠ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʤʝʪʦʜʳ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ. ɼʘʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴ ʘʨʪʝʬʘʢʪʳ ʥʘ ʩʣʦʞʥʳʭ ʪʝʢʩʪʫʨʘʭ (ʥʘʧʨʠʤʝʨ, ʚʦʣʦʩʳ ʠʣʠ ʣʠʩʪʚʘ). 

ʂʨʦʤʝ ʪʦʛʦ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ: ʧʣʦʪʥʳʝ 

ʣʦʛʦʪʠʧʳ ʫʜʘʣʷʶʪʩʷ ʭʫʞʝ, ʯʝʤ ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʪʝʢʩʪʦʚʳʝ ʤʝʪʢʠ. ɺʘʞʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ ʥʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʘʪʘʩʝʪʘʭ, ʪʘʢ ʢʘʢ ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʪʨʝʙʫʶʪ 

ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʫʜʘʣʝʥʠʶ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʣʝʤʝ ʦʙʦʙʱʘʝʤʦʩʪʠ 

ʤʦʜʝʣʝʡ - ʩʠʩʪʝʤʘ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʘʷ ʩ ʦʜʥʠʤ ʪʠʧʦʤ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʝʩʧʦʣʝʟʥʦʡ ʜʣʷ ʜʨʫʛʦʛʦ [3]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʤʙʠʥʘʮʠʷ U-Net ʠ GAN ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ ʩʯʸʪ ʧʦʵʪʘʧʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ: ʩʥʘʯʘʣʘ 

ʚʳʜʝʣʷʶʪʩʷ ʦʙʣʘʩʪʠ ʩ ʚʦʜʷʥʳʤʠ ʟʥʘʢʘʤʠ, ʘ ʟʘʪʝʤ ʵʪʠ ʦʙʣʘʩʪʠ 
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ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʩ ʫʯʸʪʦʤ ʢʦʥʪʝʢʩʪʘ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 1, ʩʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʘʞʝ ʧʨʠ 

ʥʘʣʠʯʠʠ ʩʣʦʞʥʳʭ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʢʘ ʥʝʚʦʟʤʦʞʝʥ - ʚ ʩʣʦʞʥʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ 

ʨʫʯʥʘʷ ʧʦʩʪʦʙʨʘʙʦʪʢʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʘʨʪʝʬʘʢʪʦʚ. 

 
ʈʠʩʫʥʦʢ 1. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

 

 
ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʦʜʷʥʳʤ ʟʥʘʢʦʤ 
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ʈʠʩʫʥʦʢ 3. ʇʨʠʤʝʨ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʩ ʧʦʤʦʱʴʶ GAN 

 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʩʧʦʩʦʙʥʳʭ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʦʙʫʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ 

ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʘʦʙʫʯʝʥʠʷ (meta-learning), ʢʦʛʜʘ ʤʦʜʝʣʴ 

ʦʙʫʯʘʝʪʩʷ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʪʠʧʘʤ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʨʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʛʜʝ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʝʥ ʪʠʧ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ [4]. 

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ GAN ʠ ʪʨʘʥʩʬʦʨʤʝʨʥʳʝ ʤʦʜʝʣʠ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʠʣʦ ʫʜʘʣʝʥʠʝ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʜʝʪʘʣʝʡ. ʆʜʥʘʢʦ ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʳ: ʚʳʩʦʢʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʘʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ (ʥʘʧʨʠʤʝʨ, U-Net + GAN) ʜʘʶʪ ʦʪʣʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠʥʦʛʜʘ ʪʨʝʙʫʶʪ ʨʫʯʥʦʡ ʜʦʨʘʙʦʪʢʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʤʦʛʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ. 

 

ʇʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʟʜʘʸʪ ʩʝʨʴʸʟʥʳʝ ʚʳʟʦʚʳ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʤʘʩʩʦʚʦ ʫʜʘʣʷʪʴ ʟʘʱʠʪʥʳʝ ʤʝʪʢʠ, ʥʦ ʠ ʜʝʣʘʪʴ ʵʪʦ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʥʝʟʘʢʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʨʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ð ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ 

ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʟʘ 

ʥʝʙʦʣʴʰʫʶ ʧʣʘʪʫ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʠ ʤʝʪʦʜʳ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʦʪʚʝʪ ʥʘ ʵʪʠ ʫʛʨʦʟʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʟʘʱʠʪʳ. ʋʩʪʦʡʯʠʚʳʝ ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 
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ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚʥʝʜʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʩʚʷʟʳʚʘʶʪ ʤʝʪʢʫ ʩ 

ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʘʢʠʝ ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʥʝ ʧʨʦʩʪʦ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʧʦʚʝʨʭ ʢʦʥʪʝʥʪʘ, ʘ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʢʣʶʯʝʚʳʝ ʦʙʣʘʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʫʯʸʪʦʤ ʝʛʦ ʚʠʟʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʤʝʪʢʠ ʤʦʛʫʪ 

ʘʜʘʧʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʩʚʦʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʩʪʫʨʳ ʬʦʥʘ ð 

ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʥʘ ʦʜʥʦʨʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʪʴ 

ʚ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʣʘʩʪʷʭ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ ʦʪ ʘʣʛʦʨʠʪʤʘ ʪʦʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ [5]. 

ʎʠʬʨʦʚʳʝ ʧʦʜʧʠʩʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʨʫʛʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ 

ʟʘʱʠʪʝ ʢʦʥʪʝʥʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʠʟʫʘʣʴʥʳʭ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʚʪʦʨʩʪʚʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʘʥʥʳʝ ʬʘʡʣʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʶʪ 

ʚʩʪʨʘʠʚʘʪʴ ʪʘʢʠʝ ʧʦʜʧʠʩʠ ʢʘʢ ʚ ʚʠʜʠʤʫʶ ʯʘʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ (EXIF-ʜʘʥʥʳʝ), 

ʪʘʢ ʠ ʚ ʩʢʨʳʪʳʝ ʦʙʣʘʩʪʠ ʬʘʡʣʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʟʘʱʠʪʳ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʠʬʠʢʘʮʠʠ 

ʧʦʜʣʠʥʥʦʩʪʠ ʢʦʥʪʝʥʪʘ ʜʘʞʝ ʧʦʩʣʝ ʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʚʦʜʷʥʳʝ ʟʥʘʢʠ ʨʝʘʣʠʟʫʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʟʘʱʠʪʝ ʢʦʥʪʝʥʪʘ. ɺʤʝʩʪʦ ʩʪʘʪʠʯʝʩʢʦʡ ʤʝʪʢʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪ ʧʘʨʘʤʝʪʨʳ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ð ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʨʝʤʝʥʠ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʜʘʞʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʨʦʡʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʧʝʨʝʜʦʚʳʝ ʩʠʩʪʝʤʳ 

ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʚʦʜʷʥʦʛʦ ʟʥʘʢʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠʩʪʦʯʥʠʢ ʫʪʝʯʢʠ ʚ ʩʣʫʯʘʝ 

ʥʝʟʘʢʦʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʥʪʝʥʪʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʵʪʠʭ 

ʤʝʪʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʩʦʯʝʪʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʚʠʟʫʘʣʴʥʳʭ ʤʝʪʦʢ ʩ ʮʠʬʨʦʚʳʤʠ 

ʧʦʜʧʠʩʷʤʠ ʩʦʟʜʘʸʪ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ, ʛʜʝ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ 

ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʜʨʫʛʦʛʦ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʜʭʦʜʳ ʩʧʦʩʦʙʥʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʘʞʝ ʩʘʤʳʤ 

ʩʦʚʝʨʰʝʥʥʳʤ ʘʣʛʦʨʠʪʤʘʤ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʠ ʦʜʠʥ ʤʝʪʦʜ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʙʩʦʣʶʪʥʦʡ ʟʘʱʠʪʳ ð ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʨʝʰʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʘʪʘʢ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʘʤʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʜʪʚʝʨʜʠʣʠ, 

ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʘ. ʇʨʦʩʪʳʝ ʪʝʢʩʪʦʚʳʝ ʤʝʪʢʠ ʫʜʘʣʷʶʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

95%, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʩʣʦʞʥʳʭ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʣʦʛʦʪʠʧʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 75%. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʜʘʪʘʩʝʪʝ, 

ʚʢʣʶʯʘʶʱʝʤ ʢʘʢ ʩʠʥʪʝʪʠʯʝʩʢʠ ʩʦʟʜʘʥʥʳʝ ʚʦʜʷʥʳʝ ʟʥʘʢʠ, ʪʘʢ ʠ ʨʝʘʣʴʥʳʝ 
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ʧʨʠʤʝʨʳ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ 

ʢ ʥʝʡʨʦʩʝʪʝʚʳʤ ʘʪʘʢʘʤ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʘʜʚʝʨʩʘʨʥʳʭ ʤʝʪʦʢ, ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʘʣʛʦʨʠʪʤʘʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʪʝʛʘʥʦʛʨʘʬʠʠ ʜʣʷ ʩʢʨʳʪʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʵʪʠ ʧʦʜʭʦʜʳ ʧʦʢʘʟʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʚʦʜʷʥʳʝ 

ʟʥʘʢʠ ʧʨʠ ʧʦʧʳʪʢʘʭ ʫʜʘʣʝʥʠʷ ʚ 80% ʩʣʫʯʘʝʚ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʘʥʳ ʩ ʩʦʟʜʘʥʠʝʤ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʚ ʦʪʚʝʪ 

ʥʘ ʧʦʧʳʪʢʠ ʠʭ ʫʜʘʣʝʥʠʷ. ʊʘʢʠʝ "ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ" ʤʝʪʢʠ ʤʦʛʫʪ ʩʪʘʪʴ ʥʦʚʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʚ ʟʘʱʠʪʝ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ, ʩʦʯʝʪʘʶʱʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠ ʫʯʠʪʳʚʘʶʱʠʭ ʧʦʩʪʦʷʥʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʘʪʘʢ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʟʘʜʘʯʝ ʫʜʘʣʝʥʠʷ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʣʦ 

ʩʝʨʴʸʟʥʳʝ ʧʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ (GAN, CNN) ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, ʧʨʠ ʵʪʦʤ ʠʭ ʫʩʧʝʰʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʡ ʤʝʪʢʠ ʠ ʩʣʦʞʥʦʩʪʠ ʬʦʥʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʩʦʙʫʶ 

ʪʨʫʜʥʦʩʪʴ ʜʣʷ ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʜʘʧʪʠʚʥʳʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʜʷʥʳʝ 

ʟʥʘʢʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʤʝʥʥʦ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ. 

ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʪʘʣʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢʘʢ ʢ ʫʜʘʣʝʥʠʶ, ʪʘʢ ʠ ʢ ʟʘʱʠʪʝ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘʱʠʪʳ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʘ ʟʘ 

ʩʯʸʪ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ - ʚʠʟʫʘʣʴʥʳʭ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ, 

ʮʠʬʨʦʚʳʭ ʧʦʜʧʠʩʝʡ ʠ ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʭʥʠʢ. ʆʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʘʜʚʝʨʩʘʨʥʳʭ ʤʝʪʦʢ ʠ ʘʜʘʧʪʠʚʥʳʭ 

ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʤ ʘʣʛʦʨʠʪʤʘʤ ʘʪʘʢ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʢʦʥʪʝʥʪʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʨʝʰʝʥʠʡ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 

ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʷʥʳʭ 

ʟʥʘʢʦʚ ʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʭ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʤʩʷ ʪʝʭʥʦʣʦʛʠʷʤ ʠʭ ʫʜʘʣʝʥʠʷ.   
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ɽʩʠʥ ʀ.ɼ., ɹʫʣʛʘʢʦʚʘ ɸ.ʉ.  

ʉʘʨʘʪʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 

 

ʈɸɿʈɸɹʆʊʂɸ ʌʈɽʁʄɺʆʈʂɸ ɼʃʗ ʉʆɿɼɸʅʀʗ ʋʈʆɺʅɽʁ ɺ ʀɻʈɸʍ 

ɾɸʅʈɸ çʊʈʀ ɺ ʈʗɼè ʅɸ ʆʉʅʆɺɽ ɻʈɸʌʆɺʆʁ ʈɽʐɽʊʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʂʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʛʨ ʞʘʥʨʘ çʪʨʠ ʚ ʨʷʜè ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʫʥʠʢʘʣʴʥʳʭ ʫʨʦʚʥʝʡ, ʩʦʯʝʪʘʶʱʠʭ 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʧʨʘʚʠʣ ʩ ʚʳʩʦʢʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ ʠ ʩʣʦʞʥʦʩʪʴʶ. ɺ ʩʪʘʪʴʝ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʫʨʦʚʥʝʡ ʜʣʷ ʠʛʨ ʞʘʥʨʘ çʪʨʠ ʚ 

ʨʷʜè. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʚʠʜʝ 

ʜʚʫʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʛʨʘʬʦʚʳʝ ʩʪʨʫʢʪʫʨʳ. 

ʀʩʧʦʣʴʟʫʷ ʛʨʘʬʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʫʨʦʚʥʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʨʘʬʳ, ʛʨʘʬʦʚʳʝ ʘʣʛʦʨʠʪʤʳ, ʜʠʩʢʨʝʪʥʳʝ ʩʠʩʪʝʤʳ. 
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DEVELOPMENT OF A FRAMEWORK FOR CREATING LEVELS IN 

çMATCH-3è GAMES BASED ON A GRAPH LATTICE 

 

Abstract. A key challenge in creating match-3 games is designing multiple unique 

levels that combine predictable rules with high variability and complexity. This 

article addresses the issue of optimizing level design for match-3 games. This is 

achieved by shifting from classical representations in the form of a two-dimensional 

array to graph structures. 

Using graph algorithms, a system for level construction and physics model 

calculation was designed. 

Keywords: Graphs, graph algorithms, discrete systems. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, 

ʨʘʟʨʘʙʦʪʢʝ, ʜʠʟʘʡʥʫ ʠʛʨ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ. ʕʪʦ  

ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʛʨʳ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʨʳʥʢʝ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ 

ʜʦʣʞʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʘʪʴʝ [1] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʦʙʥʘʷ 

ʩʠʩʪʝʤʘ, ʤʠʥʫʩʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʜʚʠʥʫʪʦʡ ʩʠʩʪʝʤʳ 

ʛʨʘʚʠʪʘʮʠʠ ʠʛʨʦʚʳʭ ʬʠʰʝʢ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ. 
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ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ 

ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʨʫʪʠʥʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʛʝʡʤʜʠʟʘʡʥʝʨʘʤ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʨʠʢʠ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʨʝʰʝʥʠʷ ʜʣʷ ʠʛʨ ʞʘʥʨʘ çʪʨʠ ʚ ʨʷʜè. ʀʛʨʳ ʜʘʥʥʦʛʦ ʞʘʥʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʛʨʦʚʦʝ ʧʦʣʝ ʘʙʩʪʨʘʢʪʥʦʡ ʬʦʨʤʳ [2], ʥʘ ʢʦʪʦʨʦʤ ʠʛʨʦʢʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʘʪʴ ʩʦʩʝʜʥʠʝ ʬʠʰʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʷʯʝʡʢʘʭ 

ʠʛʨʦʚʦʛʦ ʧʦʣʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ. 

ɼʘʥʥʫʶ ʠʛʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʜʠʩʢʨʝʪʥʦʛʦ ʛʨʘʬʘ. ʇʫʩʪʴ ʢʘʞʜʳʡ ʠʛʨʦʚʦʡ ʫʨʦʚʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ὴ πȟρȟςȟȣ}  ʨʘʚʥʳʤ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ ʫʨʦʚʥʷ ʚ 

ʩʠʩʪʝʤʝ. ʊʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʫʨʦʚʥʷ ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʛʨʘʬʦʤ [3]   
 

Ὃὴ ὠὴȟὉὴ ρ 

ʛʜʝ ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ 
ὠὴ ὠȿ Ὥɴ ὍȟὮɴ ὐ ς 

Ὅ ρȟςȟȣȟὲ ð ʤʥʦʞʝʩʪʚʦ ʠʥʜʝʢʩʦʚ ʧʦ ʦʩʠ x, 

ὐ ρȟςȟȣȟά ð ʤʥʦʞʝʩʪʚʦ ʠʥʜʝʢʩʦʚ ʧʦ ʦʩʠ y,  

ὲȟά ρȟ%Ð  ʤʥʦʞʝʩʪʚʦ ʨʸʙʝʨ. 

ʂʘʞʜʘʷ ʚʝʨʰʠʥʘ ὠ  ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʦʡ ʠʥʜʝʢʩʦʚ ὭȟὮ, ʘ ʟʥʘʯʠʪ, 

ʯʪʦ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ð ʵʪʦ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʝʪ 

ʦʪʦʙʨʘʞʝʥʠʝ 

ὪȡὠᴼᴚὪὠ ὭȟὮ σ 

 

ʊʘʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʘʩʠʤʧʪʦʪʠʯʝʩʢʫʶ ʩʣʦʞʥʦʩʪʴ ʙʫʜʫʱʠʭ 

ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʛʨʘʬʦʤ ʚ ʚʠʜʝ ʭʵʰ 

ʪʘʙʣʠʮʳ, ʛʜʝ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʜʚʫʤʝʨʥʳʡ ʜʠʩʢʨʝʪʥʳʡ ʚʝʢʪʦʨ, ʘ ʟʥʘʯʝʥʠʝʤ - 

ʮʝʣʝʚʘʷ ʚʝʨʰʠʥʘ. ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʨʸʙʝʨ 
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     ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʩʚʷʟʝʡ ʚʝʨʰʠʥ 

 

 

% ὺȟὺװ ȿȿὭ Ὧȿ ρȟȿὮ ὰȿ ρȟὭȟὮ Ὧȟὰ τ 

  

ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʮʝʣʝʚʘʷ ʚʝʨʰʠʥʘ ʤʦʞʝʪ ʠʤʝʪʴ ʨʸʙʨʘ ʪʦʣʴʢʦ ʩ ʩʦʩʝʜʥʠʤʠ 

ʚʝʨʰʠʥʘʤʠ, ʟʥʘʯʠʪ ʩʪʝʧʝʥʴ ʚʝʨʰʠʥʳ ʦʛʨʘʥʠʯʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

[4]: 

 

ρ ὨὩὫὺ ψ υ 

 

ʈʘʟʦʙʴʝʤ ʠʛʨʦʚʦʝ ʧʦʣʝ ʥʘ ʢʣʝʪʢʠ. ʂʘʞʜʘʷ ʢʣʝʪʢʘ ʠʛʨʦʚʦʛʦ ʧʦʣʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʥʘ ʩʦʜʝʨʞʠʪ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʠʩʣʦʤ. 

ʇʫʩʪʴ ɫ  ð ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʟʥʘʯʠʪ ʩʫʱʝʩʪʚʫʝʪ 

ʪʘʢʘʷ ʬʫʥʢʮʠʷ Ὂȟ ʢʦʪʦʨʘʷ: 

 

Ὂȡὠᵪɫ φ        

 

ɺ ʤʦʤʝʥʪ ʩʦʟʜʘʥʠʷ ʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠʛʨʦʚʦʛʦ ʫʨʦʚʥʷ ʫ ʢʘʞʜʦʡ ʢʣʝʪʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʠʛʨʦʚʦʡ ʵʣʝʤʝʥʪ [5]. ɺʚʝʜʝʤ ʬʫʥʢʮʠʶ: 

      

      

Ὢ ὺᴼᶮ χ 
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ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʛʨ ʞʘʥʨʘ çʊʨʠ ʚ ʨʷʜè ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ ʩʦʟʜʘʶʪʩʷ ʚ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, çɻʝʥʝʨʘʪʦʨʘʭè, ʢʦʪʦʨʳʝ 

ʠʥʠʮʠʘʣʠʟʠʨʫʶʪ ʵʣʝʤʝʥʪ ʚ ʩʦʩʝʜʥʶʶ ʢʣʝʪʢʫ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʛʨʦʚʦʡ ʬʠʟʠʢʠ 

ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʩʢʘʪʳʚʘʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʛʝʥʝʨʘʪʦʨʘ ʜʦ ʤʦʤʝʥʪʘ ʧʦʢʘ 

ʧʦʣʝ ʥʝ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴ ʁ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʬʠʟʠʢʠ ʜʣʷ ʠʛʨʦʚʦʛʦ ʧʦʣʷ. ɿʘ ʦʩʥʦʚʫ ʚʦʟʴʤʝʤ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʙʭʦʜʘ ʛʨʘʬʘ ʚ ʰʠʨʠʥʫ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʮʝʣʴ ï ʥʘʡʪʠ 

ʜʠʩʢʨʝʪʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ çɻʝʥʝʨʘʪʦʨʘè ʜʦ ʮʝʣʝʚʦʡ ʚʝʨʰʠʥʳ. 

ɼʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʷʪʴ ʚʝʢʪʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠʛʨʦʚʦʛʦ 

ʵʣʝʤʝʥʪʘ ʧʦ ʧʦʣʶ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʚ ʩʦʩʝʜʥʠʭ ʚʝʨʰʠʥʘʭ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ 

ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪ ʤʘʨʢʠʨʦʚʢʠ ʚʝʨʰʠʥ 

  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ ʫʨʦʚʥʝʡ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʠ ʩʨʘʚʥʝʥ ʩ 

ʨʫʯʥʳʤ ʩʦʟʜʘʥʠʝʤ ʘʥʘʣʦʛʠʯʥʳʭ ʫʨʦʚʥʝʡ [5]. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʧʨʠʜʫʤʘʥʦ ʠ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ 100 ʫʨʦʚʥʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʧʦʩʪʨʦʝʥ ʜʚʫʤʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.  
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  ʈʠʩʫʥʦʢ 3. ʉʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ 

 
ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤ ʫʨʦʚʥʝʤ 
ʠ ʚʨʝʤʝʥʝʤ ʝʛʦ ʩʦʟʜʘʥʠʷ. ʈʫʯʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ 
ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ, ʟʘ ʩʯʸʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʪʠʧʥʳʭ 
ʜʝʡʩʪʚʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʨʦʩʪ ʚ 
ʩʨʝʜʥʝʤ ʥʘ 134 % ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ 57 ʯʘʩʦʚ ʨʘʙʦʪʳ. 
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ɾʙʘʥʦʚʘ ʄ.ɸ., ɾʠʨʦʚʘ ɸ.ɺ., ʇʦʣʷʢʦʚʘ ɺ.ɸ. 

ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ,  

ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʎʀʌʈʆɺʀɿɸʎʀʗ ʂɸɹʀʅɽʊɸ ʇʆ ʆʍʈɸʅɽ ʊʈʋɼɸ ʅɸ ʇʈʀʄɽʈɽ ʆʆʆ 

ʅʇʎ çʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʮʠʬʨʦʚʦʛʦ 

ʢʘʙʠʥʝʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʪʠʧʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʘʙʠʥʝʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʜʣʷ ʆʆʆ ʅʇʎ çʅʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠè, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʪʨʘʚʤʘʪʠʟʤʘ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ, ʩʦʢʨʘʱʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠ ʪʨʘʚʤʘʪʠʟʤʘ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ ʚʳʷʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 20 

ʚʠʜʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʢʣʘʩʩʦʚ 1ï4, ʚʢʣʶʯʘʷ ʫʛʣʝʚʦʜʦʨʦʜʳ C1ï

C5 (ʯʝʪʳʨʝ ʪʠʧʘ), ʥʝʦʨʛʘʥʠʯʝʩʢʫʶ ʧʳʣʴ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ (SiO2) ʩ ʨʘʟʤʝʨʦʤ 

ʯʘʩʪʠʮ ʦʪ 70 ʜʦ 20 ʤʢʤ, ʘ ʪʘʢʞʝ ʘʙʨʘʟʠʚʥʫʶ ʧʳʣʴ, ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʢʦʪʦʨʦʡ ʥʝ 

ʦʧʨʝʜʝʣʸʥ. ɺʘʞʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʸʥ ʪʠʧʦʚʦʡ ʮʠʬʨʦʚʦʡ ʢʘʙʠʥʝʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʚ ʆʆʆ ʅʇʎ 

çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ 

ʫʧʨʘʚʣʷʪʴ ʚʦʧʨʦʩʘʤʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ 

ʦʙʫʯʝʥʠʷ, ʫʯʸʪʘ ʠʥʩʪʨʫʢʪʘʞʝʡ, ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʪʨʫʜʘ, ʢʘʙʠʥʝʪ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʧʨʦʝʢʪ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ.   

                                                                                                                                      

Zhbanova M.A., Zhirova A.V., Polyakova V.A. 
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DIGITALIZATION OF THE OCCUPATIONAL SAFETY CABINET USING 

THE EXAMPLE OF NPC çNOVY`E TEXNOLOGIIè LLC 

 

Abstract. ʊhe purpose of the study: to develop and implement a standard digital 

occupational safety cabinet for NPC Novye Tekhnologii LLC, aimed at improving 

the efficiency of occupational safety management and reducing the level of injuries 

through the use of modern information technologies. The relevance of the topic is 

due to the need to increase the level of occupational safety, reduce occupational risks 
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and injuries through the introduction of modern digital technologies. The presence 

of 20 types of potentially dangerous substances of classes 1-4, including C1ïC5 

hydrocarbons (four types), inorganic silicon dioxide (SiO2) dust with a particle size 

from 70 to 20 microns, as well as abrasive dust, the hazard class of which has not 

been determined, was detected at the investigated facility. An important 

disadvantage is the lack of an automated system for monitoring the ecological state 

of the air environment, which limits the ability to respond promptly to changes in 

environmental parameters. As a result of the research, a standard digital occupational 

safety cabinet was developed and implemented at NPC Novye Tekhnologii LLC. 

The proposed system allows centralized management of labor protection issues, 

provides automation of training processes, accounting for briefings, risk analysis and 

monitoring of working conditions.  

Keywords: occupational safety, cabinet, digitalization, project, efficiency 

 

ɺ 2025 ʛʦʜʫ ʦʩʥʦʚʥʘʷ ʪʝʤʘ ɺʩʝʤʠʨʥʦʛʦ ɼʥʷ ʦʭʨʘʥʳ ʪʨʫʜʘ: çʈʝʚʦʣʶʮʠʦʥʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʠʛʠʝʥʝ ʪʨʫʜʘ: ʨʦʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʀʀ) ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭè.  

ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʫʩʣʦʞʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʧʨʦʩʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʪʨʝʙʫʶʪ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʟʜʘʥʠʝ ʪʠʧʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʘʙʠʥʝʪʘ ʧʦ 

ʦʭʨʘʥʝ ʪʨʫʜʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʦʭʨʘʥʦʡ ʪʨʫʜʘ, 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʘʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʪʠʧʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʘʙʠʥʝʪʘ ʧʦ 

ʦʭʨʘʥʝ ʪʨʫʜʘ ʜʣʷ ʆʆʆ ʅʇʎ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʪʨʘʚʤʘʪʠʟʤʘ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ, ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠ 

ʪʨʘʚʤʘʪʠʟʤʘ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʝ ʩʤʦʪʨʷ 

ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʠʥʷʪʳʭ ʤʝʨ ʝʞʝʛʦʜʥʦ ʚ ʈʌ ʦʪʤʝʯʘʝʪʩʷ ʦʢʦʣʦ 24 ʪʳʩʷʯ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. ʇʦʵʪʦʤʫ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʥʘʡʪʠ ʚʩʸ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ, ʚʢʣʶʯʘʷ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʜʨʫʛʠʝ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʧʝʨʝʭʦʜʘ ʢ ʥʫʣʝʚʦʤʫ 

ʪʨʘʚʤʘʪʠʟʤʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʘʥʘʣʠʟʝ ʠ 

ʦʙʦʙʱʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ.  
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ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ (ʄʆʊ), ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ 20ï

40% [ʄʆʊ, 2021]. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʢ ʧʨʦʘʢʪʠʚʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ, ʢʦʛʜʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ ʚʳʷʚʣʷʶʪʩʷ ʟʘʨʘʥʝʝ, ʝʱʸ 

ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ [1-3]. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʘʤ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʧʦ ʩʪʘʥʜʘʨʪʫ ISO 45001:2018, ʢʦʪʦʨʳʡ 

ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʫʣʫʯʰʝʥʠʷ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ [4,5]. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʘʢ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʢʘʟʳʚʘʝʪ 

ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʭʨʘʥʦʡ ʪʨʫʜʘ [6,7] ʇʝʨʝʭʦʜ 

ʢ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʢʦʨʠʪʴ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʶ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ [8-10]. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʚʢʣʶʯʘʶʪ: 

1.ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʸʪʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʬʦʨʤ ʦʪʯʸʪʥʦʩʪʠ, ʞʫʨʥʘʣʦʚ ʨʝʛʠʩʪʨʘʮʠʠ 

ʠʥʩʪʨʫʢʪʘʞʝʡ, ʢʘʨʪ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ, ʫʧʨʦʱʘʝʪ 

ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʠ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ERP-

ʩʠʩʪʝʤʳ, ʤʦʜʫʣʠ HSE (ʆʭʨʘʥʘ ʪʨʫʜʘ, ʪʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ), ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ; 

2.ʆʙʫʯʝʥʠʝ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʘ ʚʥʝʜʨʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. ʆʥʣʘʡʥ-ʢʫʨʩʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʪʨʝʥʠʥʛʠ, ʚʠʨʪʫʘʣʴʥʘʷ (VR) ʠ ʜʦʧʦʣʥʝʥʥʘʷ (AR) ʨʝʘʣʴʥʦʩʪʴ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʪʴʩʷ ʚ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʝ, ʟʘʢʨʝʧʣʷʪʴ ʥʘʚʳʢʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʠ ʧʦʚʳʰʘʪʴ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ VR-

ʪʝʭʥʦʣʦʛʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 40ï60% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. 

3.ʉʠʩʪʝʤʳ ʘʥʘʣʠʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʚʳʷʚʣʷʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʨʘʥʞʠʨʦʚʘʪʴ ʫʨʦʚʥʠ ʨʠʩʢʘ ʠ ʧʨʝʜʣʘʛʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʩʥʠʞʝʥʠʶ.  ʅʘʧʨʠʤʝʨ, ʧʣʘʪʬʦʨʤʳ Predictive Solutions ʠʩʧʦʣʴʟʫʶʪ ʀʀ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʝʡʩʪʚʠʡ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

4.ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʧʝʨʘʪʠʚʥʦʤʫ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʦ ʧʨʦʠʩʰʝʩʪʚʠʷʭ, ʧʦʜʘʯʝ ʟʘʷʚʦʢ ʥʘ 
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ʧʨʦʚʝʜʝʥʠʝ ʠʥʩʪʨʫʢʪʘʞʝʡ, ʧʦʣʫʯʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʝ ʠ 

ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ 

ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʟʥʝʩʸʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

5.ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʘʤʝʨ 

ʥʘʙʣʶʜʝʥʠʷ, ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ 

ʥʘʨʫʰʝʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ. 

ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 

çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè (ʜʘʣʝʝ ð ʆʆʆ ʅʇʎ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè) ʷʚʣʷʝʪʩʷ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ʂʦʤʧʘʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʠʮʝʥʟʠʠ ʠ ʩʝʨʪʠʬʠʢʘʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ 

ʅʇʎ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʩʦʥʘʣ ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʂ 

ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʦʪʥʦʩʷʪʩʷ: ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʰʫʤʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʥʘʣʠʯʠʝ ʧʘʨʦʚ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʢʘʢ ʥʘ ʟʜʦʨʦʚʴʝ ʨʘʙʦʪʥʠʢʦʚ, ʪʘʢ ʠ ʥʘ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ ʚʳʷʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 20 ʚʠʜʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʢʣʘʩʩʦʚ 1ï4, ʚʢʣʶʯʘʷ ʫʛʣʝʚʦʜʦʨʦʜʳ C1ïC5 (ʯʝʪʳʨʝ ʪʠʧʘ), 

ʥʝʦʨʛʘʥʠʯʝʩʢʫʶ ʧʳʣʴ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ (SiO2) ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʦʪ 70 ʜʦ 20 

ʤʢʤ, ʘ ʪʘʢʞʝ ʘʙʨʘʟʠʚʥʫʶ ʧʳʣʴ, ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʢʦʪʦʨʦʡ ʥʝ ʦʧʨʝʜʝʣʸʥ. 

ɺʘʞʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʙʝʣʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ çɸʊʄʆʉʌɽʈɸè, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʝʪʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʩʪʘʥʮʠʡ. ʋʩʪʨʦʡʩʪʚʘ ʨʘʙʦʪʘʶʪ ʚ ʰʠʨʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ (ʦʪ ï50 

ʜʦ +50 C) ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʦʣʝʝ 

ʯʝʤ 250 ʚʠʜʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (CO), ʜʠʦʢʩʠʜ 

ʩʝʨʳ (SO2), ʩʝʨʦʚʦʜʦʨʦʜ (H2S), ʦʢʩʠʜʳ ʘʟʦʪʘ (NO, NO2), ʘʤʤʠʘʢ (NH3), 

ʬʦʨʤʘʣʴʜʝʛʠʜ (CH2O), ʦʟʦʥ (O3), ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʪʚʸʨʜʳʭ ʯʘʩʪʠʮ PM2.5 

ʠ PM10. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʫʯʠʪʳʚʘʝʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ð 

ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ, ʜʘʚʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ð ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʨʦʟʳ ʚʝʪʨʦʚ 
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ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʢʘʙʠʥʝʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ ʢʘʢ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʦʜʫʣʝʡ, 

ʚʥʝʜʨʝʥʥʳʭ ʚ ʦʪʜʝʣʴʥʳʡ ʢʘʙʠʥʝʪ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʮʠʬʨʦʚʦʛʦ ʢʘʙʠʥʝʪʝ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ (ʨʠʩ. 1) 

 
ʈʠʩ.1. ʇʨʦʝʢʪ ʮʠʬʨʦʚʦʛʦ ʢʘʙʠʥʝʪ ʥʘ ʅʇʎ çʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀè 

 

ʅʘʧʦʣʥʝʥʠʝ ʢʘʙʠʥʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟ ʤʦʜʫʣʝʡ: 

1.ʄʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʠ ʠʥʩʪʨʫʢʪʘʞʘʤʠ 

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʠ ʫʯʸʪʘ ʚʩʝʭ ʚʠʜʦʚ 

ʠʥʩʪʨʫʢʪʘʞʝʡ, ʘ ʪʘʢʞʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʪʝʩʪʠʨʦʚʘʥʠʝ, ʚʳʜʘʯʫ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʠ ʥʘʧʦʤʠʥʘʥʠʷ 

ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʦʙʫʯʝʥʠʷ. 

2. ʄʦʜʫʣʴ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ (ʉʆʋʊ) 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʚʝʜʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʪʪʝʩʪʘʮʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ, ʢʦʥʪʨʦʣʴ ʩʨʦʢʦʚ 

ʧʦʚʪʦʨʥʦʡ ʦʮʝʥʢʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

3. ʄʦʜʫʣʴ ʫʯʝʪʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʠʥʮʠʜʝʥʪʦʚ 

ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʘʢʪʦʚ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, 

ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʨʠʩʢʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

4.  ʄʦʜʫʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) 

ʋʯʠʪʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʨʝʜʩʪʚʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʬʦʨʤʠʨʫʝʪ 

ʛʨʘʬʠʢʠ ʚʳʜʘʯʠ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʥʘʣʠʯʠʝ ʥʘ ʩʢʣʘʜʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʧʨʘʚʣʷʝʪ 

ʟʘʷʚʢʠ ʚ ʦʪʜʝʣ ʟʘʢʫʧʦʢ. 

5. ʄʦʜʫʣʴ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ 
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ʀʥʪʝʛʨʠʨʦʚʘʥ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ, ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʫʩ ʧʨʦʭʦʞʜʝʥʠʷ, 

ʦʪʧʨʘʚʣʷʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

6.ʄʦʜʫʣʴ ʘʥʘʣʠʪʠʢʠ ʠ ʦʪʯʝʪʥʦʩʪʠ 

ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠ (ʜʘʰʙʦʨʜʳ) ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI), ʪʘʢʠʭ ʢʘʢ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʩʨʦʯʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʜʦʣʷ ʦʙʫʯʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʜʨ. 

7.ʄʦʜʫʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩ ɽɻʀʉ ʆʊ, ʌʉʉ ʈʌ ʠ ʜʨʫʛʠʤʠ ʚʥʝʰʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʦʚʝʨʢʘʭ, ʰʪʨʘʬʘʭ ʠ ʜʨʫʛʠʭ ʶʨʠʜʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʷʭ. 

8.ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʢʘʙʠʥʝʪʘ ʩ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʧʦʟʚʦʣʷʝʪ ʩʦʦʙʱʘʪʴ ʦ ʧʨʦʠʩʰʝʩʪʚʠʷʭ, ʟʘʛʨʫʞʘʪʴ ʬʦʪʦ- ʠ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʘʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʠ ʧʨʦʭʦʜʠʪʴ ʦʙʫʯʝʥʠʝ ʚʥʝ ʦʬʠʩʘ. 

 
ʈʠʩ. 2.  ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʆʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʪʨʝʥʠʨʦʚʢʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʠ ʠʪʦʛʦʚʘʷ ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ. 

ʇʨʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʚʘʪʴ ʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʥʦ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʢʣʶʯʘʷ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʠʣʠ 

ʫʪʦʤʣʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʉʪʦʠʤʦʩʪʴ ʙʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʪʘ VR-ʦʙʦʨʫʜʦʚʘʥʠʷ (ʰʣʝʤ ʠ ʢʦʥʪʨʦʣʣʝʨʳ) 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 ʪʳʩ. ʨʫʙ., ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ð 200 

ʪʳʩ. ʨʫʙ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 

ʪʨʘʚʤʘʪʠʟʤʘ, ʧʦʚʳʩʠʪʴ ʢʫʣʴʪʫʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ. 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ð ʬʠʪʥʝʩ-ʙʨʘʩʣʝʪʳ, ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ 

Amazfit Bip U ʩʪʦʠʤʦʩʪʴʶ 2 ʪʳʩ. ʨʫʙ.  ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʫʨʦʚʝʥʴ ʥʘʩʳʱʝʥʠʷ 

ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ, ʩʪʝʧʝʥʴ ʫʩʪʘʣʦʩʪʠ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʜʨʫʛʠʝ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ ʚʢʣʶʯʘʶʪ: 

ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ    ʫʪʦʤʣʷʝʤʦʩʪʠ ʚʦʜʠʪʝʣʝʡ ʠ ʦʧʝʨʘʪʦʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ    ʦʩʘʥʢʠ ʠʣʠ ʞʝʩʪʦʚ, ʚʝʜʫʱʠʭ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ    ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʜʳʭʘ ʠʣʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʝ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʸʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʪʠʢʠ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʥʘ ʙʘʟʝ Web-ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʶʱʫʶ ʤʦʜʫʣʴ CRM, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʯʘʪ-ʙʦʪʘ Telegram. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ ʙʫʜʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ 50% ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ 

ʜʝʩʷʪʠʣʝʪʠʷ. ʇʨʠ ʵʪʦʤ 89% ʩʦʪʨʫʜʥʠʢʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʘʞʥʦʩʪʴ ʮʠʬʨʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ 45% ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʝʞʝʜʥʝʚʥʦ. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: 

ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʦ    ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ; ʦʧʠʩʘʥʠʝ ʠ ʜʦʩʪʫʧ 

ʢ    ʣʦʢʘʣʴʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʘʤ; ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ    ʘʥʘʣʠʟʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ; ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ    ʚʠʨʪʫʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

(ʚʝʙʠʥʘʨʳ, ʦʥʣʘʡʥ-ʢʫʨʩʳ); ʠʥʪʝʛʨʘʮʠʷ GPS-ʪʨʝʢʠʥʛʘ    ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ; ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʯʝʨʝʟ    ʚʩʪʨʦʝʥʥʳʡ Telegram-ʯʘʪ; ʩʙʦʨ ʦʪʟʳʚʦʚ 

ʠ    ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ CRM-ʩʠʩʪʝʤʳ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

1. ʉʦʟʜʘʪʴ ʝʜʠʥʳʡ ʠʩʪʦʯʥʠʢ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (SSOT), 

ʠʩʢʣʶʯʘʶʱʠʡ ʜʫʙʣʠʨʦʚʘʥʠʝ ʠ ʧʦʚʳʰʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

2.    ʉʦʢʨʘʪʠʪʴ ʦʙʲʸʤ ʨʫʯʥʦʡ ʨʘʙʦʪʳ ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʙʦʨʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

3.    ʇʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ 

ʧʝʨʩʦʥʘʣʦʤ. 

4.    ʉʦʢʨʘʪʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ 

ʇʨʦʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ PHP, HTML, CSS, JavaScript, ʘ ʪʘʢʞʝ 

CMS WordPress, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ 
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ʫʜʦʙʩʪʚʦ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʥʫʞʜʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɹʘʟʘ ʜʘʥʥʳʭ ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʥʘ ʦʩʥʦʚʝ MySQL/MariaDB, ʩʝʨʚʝʨʥʦʝ ʦʢʨʫʞʝʥʠʝ ð Apache/Nginx. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʸʥ ʪʠʧʦʚʦʡ 

ʮʠʬʨʦʚʦʡ ʢʘʙʠʥʝʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʚ ʆʆʆ ʅʇʎ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʫʧʨʘʚʣʷʪʴ ʚʦʧʨʦʩʘʤʠ 

ʦʭʨʘʥʳ ʪʨʫʜʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʦʙʫʯʝʥʠʷ, ʫʯʸʪʘ 

ʠʥʩʪʨʫʢʪʘʞʝʡ, ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʘʙʠʥʝʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ 

ʙʝʟʦʧʘʩʥʦʛʦ ʪʨʫʜʘ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʨʘʙʦʪʝ 

ʩʣʫʞʙʳ ʦʭʨʘʥʳ ʪʨʫʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʡ ʢʘʙʠʥʝʪ ʩʪʘʣ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʆʆʆ ʅʇʎ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè, 

ʦʙʝʩʧʝʯʠʚ ʝʸ ʥʘʜʸʞʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. 
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ʋɼʂ 004.932 
ʄʘʣʘʰʠʭʠʥ ɼ.ɸ., ʄʠʟʝʚ ɼ.ʅ. 
ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 
 

ʈɸɿʈɸɹʆʊʂɸ ɸʃɻʆʈʀʊʄɸ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʀ ʋʃʋʏʐɽʅʀʗ 
ʈɸɿʄʓʊʓʍ ʀɿʆɹʈɸɾɽʅʀʁ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 
ʩʣʝʧʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʤʳʪʳʭ ʠʟʦʙʨʘʞʝʥʠʡ (Blind Image Deblurring, BID) 
ʚ ʫʩʣʦʚʠʷʭ ʰʫʤʘ. ʂʣʶʯʝʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʩʦʯʝʪʘʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 
ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ ʩ ʛʠʙʨʠʜʥʳʤ ʨʝʛʫʣʷʨʠʟʘʪʦʨʦʤ, 
ʠʥʪʝʛʨʠʨʫʶʱʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʘʨʠʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ (ʬʠʟʠʯʝʩʢʘʷ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ) ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ (ʤʦʱʥʳʡ ʘʧʨʠʦʨ ʜʣʷ 
ʪʝʢʩʪʫʨ). ɸʣʛʦʨʠʪʤ ʩʠʩʪʝʤʥʦ ʧʨʝʦʜʦʣʝʚʘʝʪ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ: ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʰʫʤʫ, 
ʛʝʥʝʨʘʮʠʶ ʘʨʪʝʬʘʢʪʦʚ (ʢʦʣʴʮʘ ɻʠʙʙʩʘ, ʩʪʫʧʝʥʯʘʪʦʩʪʴ, ʧʝʨʝʰʘʨʧ), ʚʳʩʦʢʫʶ 
ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʤ ʷʜʨʝ 
ʨʘʟʤʳʪʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ 
ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 
ʩʣʦʞʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʷʭ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʝʧʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ (BID); ʛʠʙʨʠʜʥʳʡ 
ʘʣʛʦʨʠʪʤ; ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ; Plug-and-Play (PnP) ADMM; ʛʠʙʨʠʜʥʘʷ 
ʨʝʛʫʣʷʨʠʟʘʮʠʷ; ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʫʤʫ; ʧʦʜʘʚʣʝʥʠʝ ʘʨʪʝʬʘʢʪʦʚ. 
 
Malashikhin D.A., Mizev D.N.  
Don State Technical University, 
Rostov-on-Don, Russia 
 

DEVELOPMENT OF AN ALGORITHM FOR RESTORING AND 
IMPROVING BLURRED IMAGES 

 
Abstract. The paper proposes an innovative algorithm for solving the problem of 
Blind Image Deblurring (BID) in noise conditions. The key feature is the 
combination of a hierarchical multilevel processing scheme with a hybrid regularizer 
that integrates the advantages of variational methods (physical reliability, 
controllability) and deep learning (a powerful texture prior). The algorithm 
systematically overcomes the main disadvantages of existing approaches: 
catastrophic sensitivity to noise, generation of artifacts (Gibbs rings, stepping, 
oversharp), high computational complexity and instability with an unknown blur 
core. The proposed architecture ensures the physical validity of the solution while 
maintaining efficiency and sustainability in complex practical scenarios. 
Keywords: Blind Image Recovery (BID); Hybrid Algorithm, Hierarchical 
Processing; Plug-and-Play (PnP) ADMM; Hybrid Regularization; Noise Tolerance; 
Artifact Suppression. 
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ɺʚʝʜʝʥʠʝ 
ʂʘʯʝʩʪʚʦ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʯʘʩʪʦ ʜʝʛʨʘʜʠʨʫʝʪ ʠʟ-ʟʘ ʨʘʟʤʳʪʠʷ, 
ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʙʲʝʢʪʘ ʠʣʠ ʢʘʤʝʨʳ (ʩʤʘʟ), ʜʝʬʦʢʫʩʠʨʦʚʢʝ 
ʦʧʪʠʢʠ, ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʤʝʭʘʭ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʩʝʥʩʦʨʦʚ. ɿʘʜʘʯʘ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʟʢʦʩʪʠ (ʜʝʙʣʶʨʘ) ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʝʢʦʨʨʝʢʪʥʦʡ (ill-
posed) ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʝʡ. ɽʝ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʩʫʱʝʩʪʚʦʚʘʥʠʠ 
ʠʣʠ ʥʝʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʢʨʘʡʥʝʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʤʘʣʳʤ 
ʠʩʢʘʞʝʥʠʷʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʢ ʘʜʜʠʪʠʚʥʦʤʫ ʰʫʤʫ. ʇʨʘʢʪʠʯʝʩʢʘʷ 
ʟʥʘʯʠʤʦʩʪʴ ʟʘʜʘʯʠ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʙʣʘʩʪʝʡ: ʦʪ ʫʣʫʯʰʝʥʠʷ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʬʦʪʦʛʨʘʬʠʡ ʠ ʘʥʘʣʠʟʘ ʚʠʜʝʦ ʚ ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ ʜʦ 
ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ʋɿʀ, ʄʈʊ, 
ʨʝʥʪʛʝʥ), ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 
ʟʨʝʥʠʷ (ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, ʦʙʲʝʢʪʦʚ, ʪʝʢʩʪʘ, ʧʘʪʦʣʦʛʠʡ), ʛʜʝ ʢʘʯʝʩʪʚʦ 
ʚʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ ʪʦʯʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. 
ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʝʧʘʷ ʟʘʜʘʯʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (BID), ʧʨʠ 
ʢʦʪʦʨʦʡ ʷʜʨʦ ʨʘʟʤʳʪʠʷ (Point Spread Function, PSF) ʥʝʠʟʚʝʩʪʥʦ ʠ ʜʦʣʞʥʦ 
ʦʮʝʥʠʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʩʭʦʜʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 
ʦʩʥʦʚʝ ʥʘʙʣʶʜʘʝʤʳʭ ʨʘʟʤʳʪʳʭ ʜʘʥʥʳʭ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ï ʯʘʩʪʦʪʥʳʝ 
ʬʠʣʴʪʨʳ (ɺʠʥʝʨʘ), ʠʪʝʨʘʪʠʚʥʳʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ (Total Variation ï TV, 
Richardson-Lucy), ʤʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʝʞʝʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ (L ) ʠ ʜʘʞʝ 
ʩʦʚʨʝʤʝʥʥʳʝ end-to-end ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ï ʜʝʤʦʥʩʪʨʠʨʫʶʪ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ BID ʠ ʰʫʤʘ: ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 
ʰʫʤʫ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʨʪʝʬʘʢʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʚʳʩʦʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 
ʩʣʦʞʥʦʩʪʴ, ʨʠʩʢ "ʛʘʣʣʶʮʠʥʘʮʠʡ" (ʥʝʡʨʦʩʝʪʠ) ʠ ʦʙʱʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʮʝʥʦʢ. 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʘʣʛʦʨʠʪʤʘ ʩʣʝʧʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʤʳʪʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʠʩʪʝʤʥʦ 
ʧʨʝʦʜʦʣʝʚʘʶʱʝʛʦ ʚʳʷʚʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ. 
ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʩʦʟʜʘʥʠʠ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʨʛʘʥʠʯʥʦ 
ʩʦʯʝʪʘʶʱʝʛʦ ʬʠʟʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʘʨʠʘʮʠʦʥʥʳʭ 
ʤʝʪʦʜʦʚ ʩ ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʩʠʣʦʡ ʘʧʨʠʦʨʦʚ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 
ʆʙʱʠʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 
ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʘʥʘʣʠʟʘ ʩʣʫʞʠʪ ʦʙʱʝʧʨʠʥʷʪʘʷ ʣʠʥʝʡʥʘʷ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʠʥʚʘʨʠʘʥʪʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʤʳʪʦʛʦ 
ʠʟʦʙʨʘʞʝʥʠʷ: 

g(x,y) = h(x,y) * f(x,y) + n(x,y), 
ʛʜʝ g ï ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʟʤʳʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, f ï ʠʩʢʦʤʦʝ ʠʩʭʦʜʥʦʝ ʨʝʟʢʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ, h ï ʥʝʠʟʚʝʩʪʥʦʝ ʷʜʨʦ ʨʘʟʤʳʪʠʷ (PSF), n ï ʘʜʜʠʪʠʚʥʳʡ ʰʫʤ (ʯʘʩʪʦ 
ʛʘʫʩʩʦʚʩʢʠʡ ʠʣʠ ʠʤʧʫʣʴʩʥʳʡ). ʉʣʝʧʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ (ʥʝʠʟʚʝʩʪʥʦʩʪʴ h) 
ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʫʩʫʛʫʙʣʷʝʪ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ. 
ʂʣʘʩʩʠʯʝʩʢʠʝ ʯʘʩʪʦʪʥʳʝ ʤʝʪʦʜʳ (ʬʠʣʴʪʨ ɺʠʥʝʨʘ): ʆʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ ɹʇʌ, ʥʦ ʢʨʠʪʠʯʝʩʢʠ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʦʰʠʙʢʘʤ ʦʮʝʥʢʠ H (ʩʧʝʢʪʨ ʷʜʨʘ) ʠ ʦʪʥʦʰʝʥʠʶ ʩʠʛʥʘʣ/ʰʫʤ 
(SNR). ɻʝʥʝʨʠʨʫʶʪ ʚʳʨʘʞʝʥʥʳʝ ʘʨʪʝʬʘʢʪʳ "ʢʦʣʝʮ ɻʠʙʙʩʘ" ʠʟ-ʟʘ ʦʙʨʳʚʘ 
ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʠ ʥʝʧʨʠʤʝʥʠʤʳ ʥʘʧʨʷʤʫʶ ʢ BID. ɻʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 
ʦʙʨʘʙʦʪʢʠ ʠʛʥʦʨʠʨʫʝʪ ʣʦʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. 
ʀʪʝʨʘʪʠʚʥʳʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ (TV, Richardson-Lucy): ʦʙʝʩʧʝʯʠʚʘʶʪ 
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ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘ ʩʯʝʪ ʷʚʥʦʛʦ ʚʚʝʜʝʥʠʷ ʘʧʨʠʦʨʥʳʭ ʟʥʘʥʠʡ ʯʝʨʝʟ ʨʝʛʫʣʷʨʠʟʘʪʦʨ 

R(f). ʄʝʪʦʜ TV (R(f)=||fɳ|| ) ʵʬʬʝʢʪʠʚʥʦ ʩʦʭʨʘʥʷʝʪ ʨʝʟʢʠʝ ʛʨʘʥʠʮʳ, ʥʦ 
ʧʦʨʦʞʜʘʝʪ ʘʨʪʝʬʘʢʪʳ "ʩʪʫʧʝʥʯʘʪʦʩʪʠ" ʥʘ ʧʣʘʚʥʳʭ ʛʨʘʜʠʝʥʪʘʭ. ʄʝʪʦʜ 
ʈʠʯʘʨʜʩʦʥʘ-ʃʶʩʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʪʠʩʪʠʢʝ ʇʫʘʩʩʦʥʘ, ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʰʫʤʫ 
ʠ ʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. ɺʩʝ ʠʪʝʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʜʣʷ BID ʠ ʙʦʣʴʰʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, 
ʤʝʜʣʝʥʥʦʡ ʩʭʦʜʠʤʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʦʜʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ 
ʨʝʛʫʣʷʨʠʟʘʮʠʠ. 
ʄʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʝʞʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (L-ʛʨʘʜʠʝʥʪ, ʩʣʦʚʘʨʠ): 
ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʜʝʪʘʣʠʟʘʮʠʶ ʟʘ ʩʯʝʪ ʧʦʦʱʨʝʥʠʷ 
ʨʘʟʨʝʞʝʥʥʦʩʪʠ ʛʨʘʜʠʝʥʪʦʚ (L ) ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʘʪʯʝʡ ʯʝʨʝʟ 
ʩʣʦʚʘʨʠ. ʆʜʥʘʢʦ ʦʧʪʠʤʠʟʘʮʠʷ L  ʷʚʣʷʝʪʩʷ NP-ʪʨʫʜʥʦʡ, ʤʝʪʦʜʳ ʢʨʘʡʥʝ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʰʫʤʫ (ʥʘʨʫʰʘʶʱʝʤʫ ʛʠʧʦʪʝʟʫ ʨʘʟʨʝʞʝʥʥʦʩʪʠ), ʩʢʣʦʥʥʳ ʢ 
ʘʨʪʝʬʘʢʪʘʤ ʧʝʨʝʰʘʨʧʘ ʠ ʥʝʝʩʪʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʫʨʘʤ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʶʪ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 
ʄʝʪʦʜʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ (End-to-End CNN): ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ 
ʩʢʦʨʦʩʪʴ ʚʳʚʦʜʘ ʠ ʢʘʯʝʩʪʚʦ ʥʘ ʪʝʩʪʦʚʳʭ ʥʘʙʦʨʘʭ. ʆʜʥʘʢʦ ʦʥʠ ʩʪʨʘʜʘʶʪ ʦʪ 
ʨʘʟʨʳʚʘ ʦʙʦʙʱʝʥʠʷ (generalization gap), ʨʠʩʢʫʶʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 
"ʛʘʣʣʶʮʠʥʘʮʠʠ" (ʥʝʩʫʱʝʩʪʚʫʶʱʠʝ ʜʝʪʘʣʠ) ʠʣʠ ʥʝʝʩʪʝʩʪʚʝʥʥʳʝ ʪʝʢʩʪʫʨʳ, 
ʪʨʝʙʫʶʪ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʧʘʨʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ (ʯʘʩʪʦ 
ʩʠʥʪʝʪʠʯʝʩʢʠʭ), ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴʶ ("ʯʝʨʥʳʡ ʷʱʠʢ") ʠ 
ʪʨʝʙʫʶʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʜʦʦʙʫʯʝʥʠʷ ʜʣʷ ʥʦʚʳʭ ʪʠʧʦʚ ʨʘʟʤʳʪʠʷ ʠʣʠ ʜʘʥʥʳʭ. 
ʀʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ BID-ʩʮʝʥʘʨʠʷʭ ʩ ʩʠʣʴʥʳʤ ʰʫʤʦʤ 
ʦʛʨʘʥʠʯʝʥʘ. 
ɺʳʚʦʜʳ ʘʥʘʣʠʟʘ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʛʠʙʨʠʜʥʳʭ 
ʧʦʜʭʦʜʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʴʥʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ (ʬʠʟʠʢʘ ʧʨʦʮʝʩʩʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ, 
ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ) ʠ ʚʳʨʘʟʠʪʝʣʴʥʫʶ ʩʠʣʫ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʧʨʠʦʨʦʚ. 
ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʛʠʙʨʠʜʥʳʡ ʘʣʛʦʨʠʪʤ ʩʣʝʧʦʛʦ ʜʝʙʣʶʨʘ 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʨʘʟʨʘʙʦʪʘʥ 
ʠʪʝʨʘʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʘʭ: 
ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ "ʦʪ ʛʨʫʙʦʛʦ ʢ ʪʦʯʥʦʤʫ": ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʘʫʩʩʦʚʦʡ 
ʧʠʨʘʤʠʜʳ ʨʘʟʨʝʰʝʥʠʡ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʮʝʥʢʠ ʷʜʨʘ h ʠ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ 
ʰʫʤʘ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ. 
ʈʘʟʜʝʣʝʥʠʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʪʦʯʥʝʥʠʝ ʦʮʝʥʦʢ: ʏʝʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʟʘʜʘʯ 
ʦʮʝʥʢʠ ʷʜʨʘ h ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ f ʩ ʠʭ ʧʦʦʯʝʨʝʜʥʳʤ ʫʪʦʯʥʝʥʠʝʤ 
ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ. 
ɸʜʘʧʪʠʚʥʦʝ ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ: ʇʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 
ʧʨʝʜʬʠʣʴʪʨʘʮʠʠ ʧʝʨʝʜ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʦʮʝʥʢʠ ʷʜʨʘ.  
ɻʠʙʨʠʜʥʘʷ ʨʝʛʫʣʷʨʠʟʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ: ʀʥʪʝʛʨʘʮʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʷʚʥʦʛʦ 
ʘʧʨʠʦʨʘ (ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʢʠʭ ʢʨʘʝʚ) ʠ ʤʦʱʥʦʛʦ ʥʝʷʚʥʦʛʦ ʥʝʡʨʦʩʝʪʝʚʦʛʦ 
ʘʧʨʠʦʨʘ (ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʢʩʪʫʨ ʠ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʘ). 
ʕʬʬʝʢʪʠʚʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ: ʇʨʠʤʝʥʝʥʠʝ ʩʭʝʤʳ Plug-and-Play (PnP) ʜʣʷ 
ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
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ʈʠʩʫʥʦʢ 1. ɹʣʦʢ-ʩʭʝʤʘ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʛʠʙʨʠʜʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʩʣʝʧʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ 
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ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ: 

ʇʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʛʦ ʨʘʟʤʳʪʦʛʦ ʠ 

ʟʘʰʫʤʣʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ g. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʤʝʥʷʝʪʩʷ ʣʝʛʢʦʝ ʥʝʘʛʨʝʩʩʠʚʥʦʝ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ (ʥʘʧʨʠʤʝʨ, fast Non-Local Means ʠʣʠ ʦʙʣʝʛʯʝʥʥʳʡ BM3D), 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ g_smooth. ʅʘ ʦʩʥʦʚʝ g_smooth ʩʪʨʦʠʪʩʷ 

ɻʘʫʩʩʦʚʘ ʧʠʨʘʤʠʜʘ ʫʨʦʚʥʝʡ {g , g , ..., g }, ʛʜʝ g  ï ʠʟʦʙʨʘʞʝʥʠʝ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ 

(ʛʨʫʙʦʛʦ) ʨʘʟʨʝʰʝʥʠʷ (ʫʨʦʚʝʥʴ l=0). ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʯʘʣʴʥʘʷ ʦʮʝʥʢʘ ʨʝʟʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ f  

ʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʦʡ g , ʘ ʷʜʨʦ ʨʘʟʤʳʪʠʷ h  ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʜʝʣʴʪʘ-

ʬʫʥʢʮʠʠ (ʦʪʨʘʞʘʷ ʛʠʧʦʪʝʟʫ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʤʳʪʠʷ) ʠʣʠ ʤʘʣʦʛʦ ʛʘʫʩʩʦʚʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʠʤʠʪʠʨʫʷ ʣʝʛʢʦʝ ʠʟʦʪʨʦʧʥʦʝ ʨʘʟʤʳʪʠʝ). 

ʆʙʨʘʙʦʪʢʘ ʥʘ ʫʨʦʚʥʝ l: ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʧʠʨʘʤʠʜʳ l ʚʳʧʦʣʥʷʝʪʩʷ 

ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ K (ʠʣʠ ʜʦ ʩʭʦʜʠʤʦʩʪʠ). ʂʘʞʜʘʷ ʠʪʝʨʘʮʠʷ k 

ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʘ: 

ɸʜʘʧʪʠʚʥʘʷ ʧʨʝʜʬʠʣʴʪʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ (f_est ῖ  Ÿ f_filt ῖ ): ʊʝʢʫʱʘʷ ʦʮʝʥʢʘ 

ʨʝʟʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ f_est ῖ  ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝʣʠʥʝʡʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʩ ʮʝʣʴʶ 

ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʦʩʪʘʪʦʯʥʳʭ 

"ʢʦʣʝʮ", "ʧʝʨʝʰʘʨʧʘ"), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʢʘʟʠʪʴ ʧʦʩʣʝʜʫʶʱʫʶ ʦʮʝʥʢʫ ʷʜʨʘ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨʳ, ʩʦʯʝʪʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ ʦʜʥʦʨʦʜʥʳʭ 

ʦʙʣʘʩʪʝʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʨʝʟʢʠʭ ʛʨʘʥʠʮ, ʪʘʢʠʝ ʢʘʢ ɼʚʫʩʪʦʨʦʥʥʠʡ ʬʠʣʴʪʨ 

(Bilateral Filter) ʠʣʠ ʅʝʣʦʢʘʣʴʥʦʝ ʩʨʝʜʥʝʝ (Non-Local Means, NLM), ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʩʧʝʮʠʬʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥʥʳʤʠ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʘʨʪʝʬʘʢʪʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʝʙʣʶʨʘ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʦʯʝʥʴ ʣʝʛʢʠʡ 

ʧʨʦʭʦʜ ʧʨʝʜʦʙʫʯʝʥʥʦʡ CNN-ʩʝʪʠ ʜʣʷ ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ ï 

ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ f_filt ῖ . 

ʆʮʝʥʢʘ ʠ ʫʪʦʯʥʝʥʠʝ ʷʜʨʘ ʨʘʟʤʳʪʠʷ (h ῖ  Ÿ h ῖ ): ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʰʘʝʪʩʷ 

ʟʘʜʘʯʘ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ, ʩʚʷʟʳʚʘʶʱʝʛʦ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ f_filt ῖ , ʪʝʢʫʱʫʶ ʦʮʝʥʢʫ ʷʜʨʘ h ῖ  ʠ ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʟʤʳʪʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ g : 

E(h) = || f_filt ῖ  * h - g  ||Į + ɚ  * R (h) 

ʌʫʥʢʮʠʦʥʘʣ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ: 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʷʜʨʘ (h(i,j) >= 0) ʠ ʥʦʨʤʠʨʦʚʢʠ ʠʭ ʩʫʤʤʳ ʢ 

ʝʜʠʥʠʮʝ (ɆɆ  h(i,j) = 1). ʈʝʛʫʣʷʨʠʟʘʪʦʨ R (h) ʢʦʜʠʨʫʝʪ ʘʧʨʠʦʨʥʳʝ ʟʥʘʥʠʷ ʦ 

ʩʪʨʫʢʪʫʨʝ ʷʜʨʘ ʨʘʟʤʳʪʠʷ: ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤʧʘʢʪʥʦʩʪʴ (ʙʳʩʪʨʦʝ 

ʫʙʳʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʦʪ ʮʝʥʪʨʘ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ PSF) 

ʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

(ʥʘʧʨʠʤʝʨ, ʣʠʥʝʡʥʫʶ ʬʦʨʤʫ ʠ ʨʘʟʨʝʞʝʥʥʦʩʪʴ ʜʣʷ ʷʜʝʨ, ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ). ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʧʨʦʝʢʮʠʠ ʛʨʘʜʠʝʥʪʘ ʠʣʠ ADMM 

(Alternating Direction Method of Multipliers). ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ 

ʦʙʥʦʚʣʝʥʥʘʷ ʦʮʝʥʢʘ ʷʜʨʘ h ῖ . 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʛʠʙʨʠʜʥʦʡ ʨʝʛʫʣʷʨʠʟʘʮʠʝʡ (f_est ῖ  Ÿ 

f_est ῖ ĭ): ʂʣʶʯʝʚʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʵʪʘʧ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʫʪʦʯʥʝʥʥʦʝ ʷʜʨʦ 
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h ῖ  ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʦʮʝʥʢʠ ʨʝʟʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ f ʧʫʪʝʤ ʤʠʥʠʤʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʘ: 

E(f) = || h ῖ  * f - g  ||Į + ɚ_f * R_f(f) 

ɻʠʙʨʠʜʥʳʡ ʨʝʛʫʣʷʨʠʟʘʪʦʨ R_f(f) ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʭ 

ʘʧʨʠʦʨʘ: 

ʗʚʥʳʡ ʘʧʨʠʦʨ (||fɳ|| ): ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʨʤʘ ʛʨʘʜʠʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 
ʧʘʨʘʤʝʪʨʦʤ p å 0.5 (ɻʠʧʝʨ-ʃʘʧʣʘʩʠʘʥ). ʕʪʦʪ ʢʦʤʧʦʥʝʥʪ ʷʚʥʦ ʧʦʦʱʨʷʝʪ 
ʨʘʟʨʝʞʝʥʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ï ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ, 
ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʨʝʟʢʠʭ ʥʘʪʫʨʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ (ʦʙʠʣʠʝ ʦʙʣʘʩʪʝʡ ʩ ʧʦʯʪʠ 
ʥʫʣʝʚʳʤ ʛʨʘʜʠʝʥʪʦʤ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʩ ʚʳʩʦʢʠʤʠ 
ʟʥʘʯʝʥʠʷʤʠ ʛʨʘʜʠʝʥʪʘ ʥʘ ʢʦʥʪʫʨʘʭ ʦʙʲʝʢʪʦʚ). ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ 
ʯʝʪʢʠʭ, ʨʝʟʢʠʭ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʘʚʣʷʷ ʰʫʤ ʚ ʛʣʘʜʢʠʭ 
ʦʙʣʘʩʪʷʭ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ, ʯʪʦ ʚʳʙʦʨ p=0.5 ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʘʨʪʝʬʘʢʪʦʚ 
"ʩʪʫʧʝʥʯʘʪʦʩʪʠ" (staircasing), ʧʨʠʩʫʱʠʭ TV-ʨʝʛʫʣʷʨʠʟʘʮʠʠ (p=1). 
ʅʝʷʚʥʳʡ ʘʧʨʠʦʨ (CNN_Denoiser(f)): ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʝʜʦʙʫʯʝʥʥʦʡ ʩʚʝʨʪʦʯʥʦʡ 
ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ (CNN), ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ. ʕʪʘ ʩʝʪʴ 
ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʤʦʱʥʦʛʦ ʘʧʨʠʦʨʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ 
ʵʬʬʝʢʪʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʣʦʞʥʳʝ ʪʝʢʩʪʫʨʳ, ʩʦʭʨʘʥʷʪʴ ʪʦʥʢʠʝ ʜʝʪʘʣʠ ʠ 
ʧʦʜʘʚʣʷʪʴ ʰʫʤ ʚ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʷʚʥʳʡ ʛʨʘʜʠʝʥʪʥʳʡ ʘʧʨʠʦʨ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ. 
ʇʘʨʘʤʝʪʨ Ŭ (0 < Ŭ < 1) ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʠʡ ʙʘʣʘʥʩ ʚʢʣʘʜʘ ʤʝʞʜʫ ʷʚʥʳʤ 
ʧʦʦʱʨʝʥʠʝʤ ʨʝʟʢʠʭ ʛʨʘʥʠʮ ʠ ʥʝʷʚʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʪʝʢʩʪʫʨ ʥʝʡʨʦʩʝʪʴʶ. 
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʤʠʥʠʤʠʟʘʮʠʠ ʩʣʦʞʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʩ ʛʠʙʨʠʜʥʳʤ 
ʨʝʛʫʣʷʨʠʟʘʪʦʨʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʩʭʝʤʘ Plug-and-Play ADMM. ʕʪʘ ʩʭʝʤʘ 
ʜʝʢʦʤʧʦʟʠʨʫʝʪ ʟʘʜʘʯʫ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʧʦʜʟʘʜʘʯʠ: 
ʇʦʜʟʘʜʘʯʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʜʘʥʥʳʤ ʠ ʷʚʥʳʤ ʨʝʛʫʣʷʨʠʟʘʪʦʨʦʤ 
ʛʨʘʜʠʝʥʪʦʚ (||fɳ|| ), ʨʝʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʥʘʧʨʠʤʝʨ, 
ʧʦʣʫʢʚʘʜʨʘʪʠʯʥʳʤ ʨʘʟʙʠʝʥʠʝʤ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʌ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 
ʩʚʝʨʪʦʢ). 
ʇʦʜʟʘʜʘʯʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʡʨʦʩʝʪʝʚʳʤ ʘʧʨʠʦʨʦʤ, ʨʝʰʘʝʪʩʷ ʧʨʷʤʳʤ ʧʨʦʭʦʜʦʤ 
ʪʝʢʫʱʝʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʦʮʝʥʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʯʝʨʝʟ ʧʨʝʜʦʙʫʯʝʥʥʫʶ CNN-ʩʝʪʴ 
ʜʝʥʦʡʟʝʨʘ (u = CNN_Denoiser(f)). ʕʪʘ ʟʘʤʝʥʘ ʩʣʦʞʥʦʡ ʠʪʝʨʘʪʠʚʥʦʡ 
ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʙʳʩʪʨʳʡ ʚʳʚʦʜ ʩʝʪʠ ʷʚʣʷʝʪʩʷ 
ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʘʣʛʦʨʠʪʤʘ. ʇʝʨʝʤʝʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʯʝʨʝʟ ʤʥʦʞʠʪʝʣʠ ʃʘʛʨʘʥʞʘ. ʈʝʟʫʣʴʪʘʪ 
ʵʪʘʧʘ ï ʦʙʥʦʚʣʝʥʥʘʷ ʦʮʝʥʢʘ f_est ῖ ĭ. 
ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ: ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ K ʠʪʝʨʘʮʠʡ ʥʘ ʫʨʦʚʥʝ l 
ʬʠʥʘʣʴʥʳʝ ʦʮʝʥʢʠ ʠʟʦʙʨʘʞʝʥʠʷ f_est ῖ  ʠ ʷʜʨʘ h ῖ  ʘʧʩʢʝʡʣʠʨʫʶʪʩʷ 
(ʠʥʪʝʨʧʦʣʠʨʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʙʠʣʠʥʝʡʥʳʤ ʠʣʠ ʙʠʢʫʙʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ) ʜʦ 
ʨʘʟʤʝʨʦʚ ʩʣʝʜʫʶʱʝʛʦ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ l+1. ʇʦʣʫʯʝʥʥʳʝ 
ʘʧʩʢʝʡʣʠʨʦʚʘʥʥʳʝ ʦʮʝʥʢʠ f_est ῖ ĭ  ʠ h ῖĭ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ 
ʧʨʠʙʣʠʞʝʥʠʡ ʜʣʷ ʠʪʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʫʨʦʚʥʝ l+1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʫʨʦʚʥʝʡ ʧʠʨʘʤʠʜʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʫʨʦʚʥʷ ʧʦʣʥʦʛʦ 
ʠʩʭʦʜʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (l = L). 
ʌʠʥʘʣʴʥʘʷ ʧʦʩʪʦʙʨʘʙʦʪʢʘ: ʥʘ ʫʨʦʚʥʝ L ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠʪʝʨʘʮʠʡ ʢ 
ʧʦʣʫʯʝʥʥʦʡ ʦʮʝʥʢʝ f_est ʧʨʠʤʝʥʷʝʪʩʷ ʣʝʛʢʘʷ ʬʠʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ. ɽʝ ʮʝʣʴ 
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ï ʫʩʪʨʘʥʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʦʩʪʘʪʦʯʥʳʭ ʰʫʤʦʚ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʙʝʟ 
ʫʱʝʨʙʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ 
ʧʨʦʭʦʜ ʪʦʛʦ ʞʝ ʧʨʝʜʦʙʫʯʝʥʥʦʛʦ CNN-ʜʝʥʦʡʟʝʨʘ, ʥʦ ʩ ʫʤʝʥʴʰʝʥʥʦʡ ʩʠʣʦʡ 
ʚʦʟʜʝʡʩʪʚʠʷ, ʣʠʙʦ ʧʨʠʤʝʥʝʥʠʝ ʣʝʛʢʦʛʦ ʥʝʣʦʢʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ (NLM). 
ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ f_restored. 
ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʦʡ 
ʟʘʜʘʯʠ ʩʣʝʧʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʤʳʪʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʰʫʤʘ. 
ɸʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʦʛʨʘʥʠʯʝʥʠʡ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʠ ʧʨʝʜʣʘʛʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʠʭ ʧʨʝʦʜʦʣʝʥʠʝ ʯʝʨʝʟ 
ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʛʠʙʨʠʜʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. 
ʆʩʥʦʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 
ʩʣʝʜʫʶʱʝʤ: 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʫʤʫ ʠ ʘʨʪʝʬʘʢʪʘʤ: ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ, ʩʪʘʨʪʫʶʱʘʷ ʥʘ ʛʨʫʙʦʤ ʨʘʟʨʝʰʝʥʠʠ, ʘʜʘʧʪʠʚʥʘʷ ʧʨʝʜʬʠʣʴʪʨʘʮʠʷ 
ʧʝʨʝʜ ʦʮʝʥʢʦʡ ʷʜʨʘ, ʛʠʙʨʠʜʥʘʷ ʨʝʛʫʣʷʨʠʟʘʮʠʷ (ʛʠʧʝʨ-ʃʘʧʣʘʩʠʘʥ + CNN-
ʜʝʥʦʡʟʝʨ) ʠ ʬʠʥʘʣʴʥʘʷ ʧʦʩʪʦʙʨʘʙʦʪʢʘ ʩʦʚʤʝʩʪʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʧʦʜʘʚʣʝʥʠʝ ʰʫʤʘ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʭʘʨʘʢʪʝʨʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ: 
"ʢʦʣʝʮ ɻʠʙʙʩʘ" (ʠʩʢʣʶʯʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʜʦʤʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ), 
"ʩʪʫʧʝʥʯʘʪʦʩʪʠ" (ʫʩʪʨʘʥʝʥʘ ʚʳʙʦʨʦʤ p=0.5 ʚʤʝʩʪʦ TV) ʠ "ʧʝʨʝʰʘʨʧʘ" 
(ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʷʚʥʳʤ ʛʨʘʜʠʝʥʪʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ). 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʷʜʨʘ ʚ BID: ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʩʪʘʙʠʣʴʥʫʶ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʪʦʯʥʝʥʠʝ. ʈʘʟʜʝʣʝʥʠʝ ʟʘʜʘʯ 
ʦʮʝʥʢʠ h (ʥʘ ʦʩʥʦʚʝ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ f) ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ f (ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʪʦʯʥʝʥʥʦʛʦ h) ʩʥʠʞʘʝʪ ʚʟʘʠʤʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 
ʦʰʠʙʦʢ. ʗʚʥʘʷ ʨʝʛʫʣʷʨʠʟʘʮʠʷ R (h) (ʢʦʤʧʘʢʪʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ) ʩʪʘʙʠʣʠʟʠʨʫʝʪ 
ʨʝʰʝʥʠʝ ʥʝʢʦʨʨʝʢʪʥʦʡ ʟʘʜʘʯʠ. 
ʌʠʟʠʯʝʩʢʘʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ: ʉʦʭʨʘʥʝʥʠʝ ʷʜʨʘ 
ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʤʳʪʠʷ (h*f å g) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ 
ʨʝʛʫʣʷʨʠʟʘʪʦʨʦʚ (||fɳ||_{0.5}, R (h)) ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 
ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ "ʯʝʨʥʦʛʦ ʷʱʠʢʘ" 
end-to-end ʥʝʡʨʦʩʝʪʝʡ. 
ʄʦʱɹ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʧʨʠʦʨʦʚ ʙʝʟ ʥʝʜʦʩʪʘʪʢʦʚ DL: ʀʥʪʝʛʨʘʮʠʷ 
ʧʨʝʜʦʙʫʯʝʥʥʦʛʦ CNN-ʜʝʥʦʡʟʝʨʘ ʚ ʩʭʝʤʫ PnP ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʨʠʟʘʪʦʨʘ 
ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʩʠʣʫ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʢʩʪʫʨ ʠ ʜʝʪʘʣʝʡ, 
ʢʨʠʪʠʯʝʩʢʠ ʩʥʠʞʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʦʣʴʰʠʭ ʧʘʨʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 
ʩʧʝʮʠʬʠʯʝʩʢʠ ʜʣʷ ʜʝʙʣʶʨʘ ʠ ʤʠʥʠʤʠʟʠʨʫʷ ʨʠʩʢ "ʛʘʣʣʶʮʠʥʘʮʠʡ", ʪʘʢ ʢʘʢ 
ʨʝʰʝʥʠʝ ʦʩʪʘʝʪʩʷ ʧʨʠʚʷʟʘʥʥʳʤ ʢ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʙʣʶʜʘʝʤʳʭ ʜʘʥʥʳʭ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʉʭʝʤʘ Plug-and-Play ADMM 
ʟʘʤʝʥʷʝʪ ʩʣʦʞʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʳʩʪʨʳʤ 
ʧʨʷʤʳʤ ʧʨʦʭʦʜʦʤ. ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʧʠʨʘʤʠʜʘ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʌ ʜʣʷ 
ʩʚʝʨʪʦʢ ʦʧʪʠʤʠʟʠʨʫʝʪ ʚʳʯʠʩʣʝʥʠʷ. 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʛʠʙʨʠʜʥʳʡ ʘʣʛʦʨʠʪʤ, ʩʠʥʪʝʟʠʨʫʶʱʠʡ ʣʫʯʰʠʝ ʯʝʨʪʳ 
ʚʘʨʠʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʭʝʤʳ, 
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ʩʦʟʜʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʩʣʦʞʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʩʮʝʥʘʨʠʝʚ ʩʣʝʧʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʥ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ 
ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʷʭ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʦʪ ʥʘʫʯʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ 
ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦ ʩʠʩʪʝʤ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ ʠ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 
ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʘʣʛʦʨʠʪʤʘ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 
ʘʨʭʠʪʝʢʪʫʨ CNN-ʜʝʥʦʡʟʝʨʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʤʦʜʝʣʠ ʜʣʷ ʫʯʝʪʘ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʘʨʠʘʥʪʥʦʛʦ ʨʘʟʤʳʪʠʷ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 
ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩ 
ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʦʜʭʦʜʘʤʠ ʧʣʘʥʠʨʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʈʦʩʩʠʷ 

 

ʆɹʆʉʅʆɺɸʅʀɽ ʆʇʈɽɼɽʃɽʅʀʗ ɻʃɸɺʅʓʍ ʈɸɿʄɽʈɽʅʀʁ ʄʆʈʉʂʆɻʆ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʆ-ɸɺʊʆʄʆɹʀʃʔʅʆ-ʇɸʉʉɸɾʀʈʉʂʆɻʆ ʇɸʈʆʄɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʘʚʥʳʭ 

ʨʘʟʤʝʨʝʥʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʘʨʦʤʘ ʜʣʷ 

ʣʠʥʝʡʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʩ ʫʯʸʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʘʢʚʘʪʦʨʠʠ ʠ ʧʦʨʪʦʚ. 

ʇʨʝʜʣʦʞʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʸʪʘ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʨʧʫʩʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʫʜʥʘ ʤʝʪʦʜʘʤʠ ʥʝʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ɺʩʝ ʢʨʠʪʝʨʠʠ ʠʤʝʶʪ ʬʫʥʢʮʠʥʘʣʴʥʫʶ ʩʚʷʟʴ ʩ ʛʦʜʦʚʳʤʠ 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʘʨʦʤʥʳʝ ʧʝʨʝʧʨʘʚʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʫʜʦʚ, ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. 
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ECONOMIC JUSTIFICATION OF THE MAIN DIMENSIONS OF A 

RAILROAD-CAR-PASSENGER MARITIME FERRY USING THE NETWORK 

METHOD 

 

Abstract. A mathematical model has been developed to determine the main 

dimensions of a railway-road-passenger ferry for linear cargo transportation, taking 

into account the parameters of the water area and ports. Mathematical and graphical 

dependencies have been proposed for calculating the main elements of the hull of 

this type of vessel using nonlinear programming methods. An algorithm has been 

presented for developing software in the early stages of design, as well as for 

ensuring seaworthiness during design. All criteria have a functional relationship with 

annual reduced costs. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʦʤʥʳʭ ʧʝʨʝʚʦʟʦʢ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʜʦʣʞʥʦ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʥʦʚʥʳʤ ʛʨʫʟʦʤ ʧʨʠʥʷʪʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʘʛʦʥʳ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʪʝʭʥʠʢʘ ʨʘʩʩʤʦʪʨʝʥʘ ʢʘʢ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʛʨʫʟ. ɸʚʪʦʨʘʤʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʥʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠ ʢʦʣʸʩʥʦʡ ʪʝʭʥʠʢʠ, ʘ 

ʪʘʢʞʝ  ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ [1]: ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʛʦʜʦʚʦʛʦ ʧʦʪʦʢʘ 

ʚʘʛʦʥʦʚ ʪɺ, ʧʘʩʩʘʞʠʨʦʚ N ʠ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ l 

ʦʧʨʝʜʝʣʠʪʴ ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴ ʧʦ ʚʘʛʦʥʘʤ, ʘʚʪʦʤʦʙʠʣʷʤ ʠ ʧʘʩʩʘʞʠʨʘʤ, 

ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ ʜʣʷ ʧʝʨʝʧʨʘʚʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʢʩʪʨʝʤʫʤ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʪʘʢʠʤ ʤʦʨʝʭʦʜʥʳʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʢʘʯʝʩʪʚʘʤ ʧʨʦʝʢʪʘ, ʢʘʢ: 

- ʦʩʪʦʡʯʠʚʦʩʪʴ; 

- ʧʣʘʚʥʦʩʪʴ ʢʘʯʢʠ (ʤʦʨʝʭʦʜʥʦʩʪʴ); 

- ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴ; 

- ʧʣʘʚʫʯʝʩʪʴ; 

- ʦʛʨʘʥʠʯʝʥʠʷ ʠʟ ʫʩʣʦʚʠʡ ʧʦʩʪʨʦʡʢʠ ʩʫʜʥʘ ʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʝʱʝ ʜʚʘ ʫʩʣʦʚʠʷ: ʮʝʣʦʯʠʩʣʝʥʥʦʩʪʴ ʩʝʨʠʠ ʩʫʜʦʚ ʠ 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʤʝʥʥʳʭ. 

ʉ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʳʥʢʘ [2], ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʜʦʣʞʝʥ 

ʚʳʙʠʨʘʪʴʩʷ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʤʦʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʩʪʘʪʴʝ ʩʫʜʘ ʦʙʩʣʫʞʠʚʘʶʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʛʦʜʦʚʳʤʠ ʛʨʫʟʦʧʦʪʦʢʘʤʠ, ʪʦ 

ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦ ʤʠʥʠʤʫʤʫ 

ʛʦʜʦʚʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ (1) [3] 

 

Ὁ̃ ˝ Ὁ ɿὯ,                                           (1) 

 

ʛʜʝ ɽʇʈ ï ʛʦʜʦʚʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʨʫʙ; 

ɽ ï ʛʦʜʦʚʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʨʫʙ; 

ŭi ï ʥʦʨʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

k ï ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʚ ʩʦʟʜʘʥʠʝ ʧʝʨʝʧʨʘʚʳ, ʨʫʙ. 

 

ʆʧʫʩʢʘʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʳʢʣʘʜʢʠ, ʚʳʨʘʞʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ (2) 

 

Ὁ̃ ˝ ὥ ὥὔː ˑ πȟρωωὛ ὥ,                   (2) 

 

ʟʜʝʩʴ ʘ1, ʘ2, ʘ3 ï ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʦʪ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ ʠ ʧʨʠʥʷʪʳʭ 

ʜʦʧʫʱʝʥʠʡ; 

Sʉ ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʝʨʠʠ ʩʫʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʧʨʘʚʫ, ʨʫʙ; 
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Nɻɼ = f(L, B, d, CB, vS) ï ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʩʝʨʠʠ ʤʦʜʝʣʝʡ ʩʫʜʦʚ ʍʦʣʪʨʦʧʘ ʠ 

ʚʠʥʪʦʚʳʭ ʜʠʘʛʨʘʤʤ ʊʨʦʦʩʪʘ; ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʩʪʝʤʫ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ñ FREE!ship Plusò [4]; 

L ï ʜʣʠʥʘ ʩʫʜʥʘ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ, ʤ; 

ɺ ï ʰʠʨʠʥʘ ʩʫʜʥʘ ʥʘ ʤʠʜʝʣʝ, ʤ; 

d ï ʦʩʘʜʢʘ ʥʘ ʤʠʜʝʣʝ ʚ ʧʦʣʥʦʤ ʛʨʫʟʫ, ʤ; 

ὅˏ
Ў

ˏˤ
 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ; 

ȹ ï ʚʝʩʦʚʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʪʩ; 

kɺʏ = 1,005 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʳʩʪʫʧʘʶʱʠʝ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ 

ʠ ʥʘʨʫʞʥʫʶ ʦʙʰʠʚʢʫ, ʚʳʩʪʫʧʘʶʱʫʶ ʟʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʙʚʦʜʳ; 

ɔ = 1,025 ʪ/ʤ3 ï ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʙʦʨʪʥʦʡ ʚʦʜʳ; 

vS ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ ʭʦʜʘ, ʫʟʣʦʚ.  

 

ɺ ʷʚʥʦʤ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʴ (2) ʧʦʣʫʯʝʥʘ ʧʫʪʸʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʸʪʘ ʩʝʨʠʠ ʍʦʣʪʨʦʧʘ ʠ ʚʠʥʪʦʚʳʭ ʜʠʘʛʨʘʤʤ ʊʨʦʦʩʪʘ ʧʦʣʠʥʦʤʘʤʠ ʩ 

ʮʝʣʴʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ [5]. 

ɺʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ  ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷʧʘʨʦʤʫ ʢʣʘʩʩʘ 

ʥʝʧʦʪʦʧʣʷʝʤʦʩʪʠ 2, ʥʘʠʙʦʣʝʝ ʞʸʩʪʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʦʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʛʦ 

ʟʘʪʦʧʣʝʥʠʷ ʦʪʩʝʢʘ ʚ ʤʠʜʝʣʝʚʦʡ ʯʘʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦʤ 

(3) [6]: 

 

˚ ˍ
πȟππυȟ                              (3) 

 

ʛʜʝ h ï ʥʘʯʘʣʴʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʥʝʧʦʚʨʝʞʜʸʥʥʦʛʦ 

ʩʫʜʥʘ, ʤ; 

ŭh ï ʚʝʣʠʯʠʥʘ ʧʦʧʝʨʝʯʥʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʚ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʤ. 

ʇʣʘʚʥʦʩʪʴ ʢʘʯʢʠ (ʤʦʨʝʭʦʜʥʦʩʪʴ). ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʥʠʤʘʪʴ 

ʙʦӢʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ , ʯʝʤ ʵʪʦ 

ʪʨʝʙʫʝʪʩʷ ʠʟ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʨʳʚʠʩʪʦʡ ʢʘʯʢʝ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʝʡ ʥʘ ʧʘʩʩʘʞʠʨʦʚ ʠ ʫʩʣʦʚʠʷ ʟʘʢʨʝʧʣʝʥʠʷ ʚʘʛʦʥʦʚ ʠ 

ʘʚʪʦʤʦʙʠʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʛʨʘʥʠʯʠʪʴ ʚʝʣʠʯʠʥʫ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʫʩʢʦʨʝʥʠʡ ʫ ʙʦʨʪʘ ʚʝʣʠʯʠʥʦʡ 0,1g = 0,98 ʤ/ʩ2 ʧʫʪʸʤ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʫʩʧʦʢʦʠʪʝʣʝʡ ʢʘʯʢʠ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʧʣʦʩʢʠʭ ʫʩʧʦʢʦʠʪʝʣʴʥʳʭ ʮʠʩʪʝʨʥ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ 

ʟʘʙʦʨʪʥʦʡ ʚʦʜʦʡ, ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʵʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʪ ʚʠʜ (4): 

 

ρωȟψ
ȟ

πȟωψ,                                    (4) 
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ʟʜʝʩʴ ɗm ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʢʘʯʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʦʣʥʘʤ 3% 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ ʣʠʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʛʨʘʜ; 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ [7, ʬʦʨʤʫʣʘ 2.1.5.1]; 

ὧ πȟσχσπȟπςσ πȟπτσ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʝʨʮʠʠ; 

ŭ0 ï ʫʛʦʣ ʩʜʚʠʛʘ ʧʦ ʬʘʟʝ ʤʝʞʜʫ ʩʚʦʙʦʜʥʳʤʠ ʙʦʨʪʦʚʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩʫʜʥʘ ʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʚʦʜʳ ʚ ʫʩʧʦʢʦʠʪʝʣʴʥʳʭ ʮʠʩʪʝʨʥʘʭ. 

ɻʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴ. ɼʣʷ ʧʘʨʦʤʘ ʪʨʝʙʦʚʘʥʠʝ ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʠ ʩʚʦʜʠʪʩʷ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʘʪʦʯʥʳʭ ʧʣʦʱʘʜʝʡ ʧʘʣʫʙ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʧʘʩʩʘʞʠʨʦʚ. 

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʠ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ, ʰʠʨʠʥʫ ʠ ʜʣʠʥʫ ʛʨʫʟʦʚʳʭ 

ʧʘʣʫʙ ʠʟ ʫʩʣʦʚʠʷ ʨʘʟʤʝʱʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ. ɿʥʘʷ ʨʘʟʤʝʨʳ 

ʛʣʘʚʥʦʡ ʧʘʣʫʙʳ, ʠʩʧʦʣʴʟʫʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʫʩʣʦʚʠʷ ʟʘʜʘʥʠʷ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʸʪʥʳʝ ʰʠʨʠʥʫ ʠ ʜʣʠʥʫ ʩʫʜʥʘ. 

ʊʘʢ ʢʘʢ ʧʘʩʩʘʞʠʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʳʯʥʦ ʚ ʥʘʜʩʪʨʦʡʢʝ ʥʘʜ ʛʨʫʟʦʚʳʤʠ 

ʧʦʤʝʱʝʥʠʷʤʠ ʠ ʚʳʩʦʪʘ ʝʝ ʷʨʫʩʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ 2,3-2,6 ʤ, ʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʢ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʚʠʜʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʲʸʤʘ ʧʘʩʩʘʞʠʨʩʢʦʡ ʥʘʜʩʪʨʦʡʢʠ Wʇʅ (5): 

 

ὡ̃ ˚ ὡȟ                                                   (5) 

 

ʛʜʝ W0 ï ʦʙʲʸʤ ʥʘʜʩʪʨʦʡʢʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʦʚ ʠ ʫʨʦʚʥʷ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. 

ʇʣʘʚʫʯʝʩʪʴ ʫʯʠʪʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (6): 

 

Ў ɾὯˏ ὅʕˏὒὄὨ.                                             (6) 

 

ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʩʪʨʦʡʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘ ʛʣʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʫʜʥʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-

ʩʪʨʦʠʪʝʣʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʧʘʨʦʤʘ CNF-18A [8] (ʈʠʩʫʥʦʢ 

1) ʜʣʷ ʧʦʨʪʦʚ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʫʯʠʪʳʚʘʣʠʩʴ ʦʛʨʘʥʠʯʝʥʠʷ: ʧʦ ʦʩʘʜʢʝ 4 ʤ, ʧʦ 

ʥʘʠʙʦʣʴʰʝʡ ʰʠʨʠʥʝ 17,70 ʤ, ʠ ʧʦ ʜʣʠʥʝ 148 ʤ. 

ʇʨʠ ʧʦʧʦʣʥʝʥʠʠ ʧʘʨʦʤʥʦʛʦ ʬʣʦʪʘ ʜʣʷ ʜʝʡʩʪʚʫʶʱʠʭ ʧʝʨʝʧʨʘʚ ʥʘ ʵʣʝʤʝʥʪʳ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʫʜʦʚ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʯʘʣʦʚ ʠ ʪʘʢ ʜʘʣʝʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʘʨʦʤʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ (7): 

 
ὒ ὒ Ƞ
ὄ ὄ
Ὠ Ὠ ȟ

Ƞ                                            (7) 

 

ʛʜʝ Lmax, Bmax ʠ dmax ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʜʣʠʥʝ, ʰʠʨʠʥʝ ʠ ʦʩʘʜʢʝ. 
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ʊʦʛʜʘ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʝʨʝʧʨʘʚʫ, ʜʦʣʞʥʦ 

ʙʳʪʴ ʮʝʣʳʤ ʯʠʩʣʦʤ, ʘ ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʤʝʥʷʪʴ ʣʠʰʴ 

ʢʨʘʪʥʦ ʯʠʩʣʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ.  

ʊʨʝʙʦʚʘʥʠʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʭ ʧʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʨʤʘʣʴʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ. 

 

 
ʈʠʩʫʥʦʢ 1. ɾʝʣʝʟʥʦʜʦʨʦʞʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-ʧʘʩʩʘʞʠʨʩʢʠʡ ʧʘʨʦʤ ʧʨʦʝʢʪʘ 

CNF-18A ʜʣʷ ʧʦʨʪʦʚ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ  

 

ɿʘʜʘʯʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʧʘʨʦʤʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʣʷ 

ʟʘʜʘʥʥʳʭ ʛʦʜʦʚʳʭ ʧʦʪʦʢʦʚ ʚʘʛʦʥʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʘ ʪʘʢʞʝ ʣʠʥʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʫ L, ʰʠʨʠʥʫ ɺ, ʦʩʘʜʢʫ d, ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ 

ʧʦʣʥʦʪʳ ʉɺ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʩʢʦʨʦʩʪʴ ʭʦʜʘ vS, ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʴ ʧɺ, 

ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʧʇ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ ʧ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʧʨʘʚʫ 

ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʛʦʜʦʚʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ (1), (2); ʧʨʠ ʵʪʦʤ ʩʫʜʘ 

ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʨʝʭʦʜʥʳʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ 

ʢʘʯʝʩʪʚʘʤ, ʚʳʨʘʞʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤʠ (3)-(7). 

ɺʝʨʠʬʠʢʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʨʠʘʥʪ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʘʨʦʤʘ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 

- ʛʦʜʦʚʦʡ ʚʘʛʦʥʦʧʦʪʦʢ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ Q = 207000 ʝʜʠʥʠʮ; ʚʝʩ 

ʙʨʫʪʪʦ ʢʘʞʜʦʛʦ ʚʘʛʦʥʘ ʈɺ = 84 ʪ; ʛʘʙʘʨʠʪʳ ʚʘʛʦʥʘ 1-ʪ (14,7ʭ3,4ʭ4,57 ʤ);  

- ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʥʝʛʘʙʘʨʠʪʥʳʭ ʛʨʫʟʦʚ ʥʘ 

ʩʨʝʜʥʠʭ ʧʫʪʷʭ ʜʦ IV ʩʪʝʧʝʥʠ ʚʢʣʶʯʠʪʝʣʴʥʦ (ʨʘʟʤʝʨʳ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ 

4,45ʭ5,30 ʤ); 

- ʛʦʜʦʚʦʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ N = 850000 ʯʝʣʦʚʝʢ; 

- ʣʠʥʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 150 ʤʠʣʴ ʚ ʥʝʟʘʤʝʨʟʘʶʱʝʡ ʦʪʢʨʳʪʦʡ 

ʘʢʚʘʪʦʨʠʠ; 

- ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ: 

ὒ ρυπ ̍Ƞ
ὄ ςπ ̍Ƞ
Ὠ τȟχ ̍Ƞ
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- ʛʣʘʚʥʘʷ ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ: ʜʠʟʝʣʴ-ʨʝʜʫʢʪʦʨʥʘʷ ʩ ʚʠʥʪʦʤ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʰʘʛʘ. 

ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʜʥʘ L, B, d, nɺ, ʧʇ, ʘ ʪʘʢʞʝ 

ʚ ʨʘʩʯʸʪʝ ʤʘʩʩʳ ʙʘʣʣʘʩʪʘ ʈɹ, ʨʘʩʩʤʦʪʨʝʥʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ 

ʫʩʧʦʢʦʠʪʝʣʴʥʳʭ ʮʠʩʪʝʨʥ ʠ ʠʭ ʜʣʠʥʳ lʎ, ʚʳʯʠʩʣʝʥʠʠ ʛʦʜʦʚʳʭ ʧʨʠʚʝʜʝʥʥʳʭ 

ʟʘʪʨʘʪ  ɽʇʈ ʧʨʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʣʦʚʠʷ ʟʘʜʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʫʩʣʦʚʠʷʤ (1)-(7).  

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʷʜ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ. ʂ ʥʠʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪ 

ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʫʜʥʝ, ʠʟʤʝʨʠʪʝʣʠ ʜʣʷ ʧʝʨʝʨʘʩʯʸʪʘ ʚʝʩʦʚʦʡ 

ʥʘʛʨʫʟʢʠ, ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʦʥʪʘʞʘ ʦʜʥʦʡ ʪʦʥʥʳ ʝʸ ʚʝʩʘ, ʤʝʩʪʦ 

ʧʦʩʪʨʦʡʢʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʕʪʠ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʙʣʠʟʢʠʭ ʧʨʦʪʦʪʠʧʦʚ. 

ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʸʪʘ. ʅʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʫʜʥʘ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʅʘʣʠʯʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʘʥʘʣʠʪʠʯʝʩʢʠ ʠ ʦʩʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ ï 

ʧʨʠʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʊʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʠʠ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʝʥ ʠ ʥʘ ʜʚʝ 

ʧʝʨʝʤʝʥʥʳʝ ʥʘʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʮʝʣʦʯʠʩʣʝʥʥʦʩʪʠ (ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʴ nɺ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ ʩʝʨʠʠ ʧ), ʪʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʛʨʘʜʠʝʥʪʘ ʠʣʠ 

ʧʦʢʦʦʨʜʠʥʘʪʥʦʛʦ ʩʧʫʩʢʘ ʚʦʟʥʠʢʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʤʝʪʦʜʳ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʧʣʦʭʦʡ ʩʭʦʜʠʤʦʩʪʴʶ ʚ ʩʣʫʯʘʝ 

ʧʦʣʦʛʦʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʠʩʢʦʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ 

ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ ʠ ʦʙʳʯʥʦ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳ (ʥʘʧʨʠʤʝʨ ʠʟ ʘʥʘʣʠʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʩʫʜʘʤ ʩʤʝʰʘʥʥʦʛʦ ʢʣʘʩʩʘ), ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦʤ ʩʝʪʦʢ, ʢʦʪʦʨʳʡ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

- ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʛʣʦʙʘʣʴʥʳʡ ʵʢʩʪʨʝʤʫʤ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʣʦʢʘʣʴʥʳʭ ʛʨʘʥʠʮ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʣʘʩʪʠ; 

- ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʦ ʠʩʢʦʤʳʤ ʧʝʨʝʤʝʥʥʳʤ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ 

ʠʤʝʶʪ ʚʳʨʘʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʯʝʤ ʩʘʤʘ ʬʫʥʢʮʠʷ; 

- ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʙʣʠʟʠ 

ʵʢʩʪʨʝʤʫʤʘ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʘʥʪʫ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʝʭ ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠ 

ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ ʠʩʢʦʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʦʙʨʘʟʦʤ; 

ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʜʘʸʪ ʥʠ ʦʜʠʥ ʠʟ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 



 

62 
 

- ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʦʧʪʠʤʫʤʘ ʧʨʠ ʚʝʩʴʤʘ ʧʦʣʦʛʦʡ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʪʦʜʳ ʛʨʘʜʠʝʥʪʘ ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʥʝ ʨʘʙʦʪʘʪʴ. 

 
ʈʠʩʫʥʦʢ 2. ɹʣʦʢ-ʩʭʝʤʘ ʨʘʩʯʸʪʘ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʘʨʦʤʘ ʧʨʠ ʧɺ = const 

 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʧʘʨʦʤʘ ʧʦ ʨʘʥʝʝ ʧʨʠʥʷʪʳʤ ʜʘʥʥʳʤ ʚʳʙʨʘʥ ʤʝʪʦʜ ʩʝʪʦʢ. ʈʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʘʣʛʦʨʠʪʤʫ (ʨʠʩʫʥʦʢ 2). 

ʊʘʢ ʢʘʢ ʩʨʝʜʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʫʜʥʫ, ʠʤʝʝʪʩʷ ʦʜʥʦ ʨʘʚʝʥʩʪʚʦ ï 

ʫʨʘʚʥʝʥʠʝ ʤʘʩʩ, ʪʦ ʦʜʥʦ ʥʝʠʟʚʝʩʪʥʦʝ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʢʣʶʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ 

ʉɺ. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʸʪʘ ʚʘʨʴʠʨʦʚʘʥʠʝ ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʠ ʧɺ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ, ʘ ʚʤʝʩʪʦ ʵʪʦʛʦ ʨʝʰʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʪʠʧʥʳʭ ʟʘʜʘʯ ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʷʭ hɺ. 

 

ʅʘʯʘʣʦ 

ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ɺʳʙʦʨ d, n ʠ ʦʧʨʝʜʝʣʝʥʠʝ vS 

ʆʧʨʝʜʝʣʝʥʠʝ Nɻɼ  ʠ ʨʘʩʯʸʪ  ʈi 

ВὖὭɾὅBὒὄὨ

ВὖὭ
0,01 

1 

2 

3 

4 

5 

HET 

ὅB =
ВὖὭ
ɾὒὄὨ

 

6 

ὅB < 0,8 
7 

3 

4 

ɼɸ 

ʅɽʊ 

Ὤ

ὄ˚

ɿὬ

ὄ ˍ
+ 0,005 

ɼɸ 

8 
HET 3 

ʃ 0,98 

ɼɸ 

9 
HET ʈʘʩʯʸʪ lʎ 

10 

ɼɸ 

ʈʘʩʯʸʪ ʢʨʠʪʝʨʠʷ 

11 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

12 

ʂʦʥʝʮ 
13 
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ʅʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧɺmin, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʚʝʣʠʯʠʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʫʩʣʦʚʥʳʡ ʵʢʩʪʨʝʤʫʤ. ʇʨʠ ʵʪʦʤ 

ʣʝʛʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧɺ ʥʘ ʚʝʣʠʯʠʥʫ, ʢʨʘʪʥʫʶ 

ʨʷʜʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʘʛʦʥʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʟʘʚʠʩʠʪ ʦʪ 

ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ. ʆʪʩʶʜʘ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧɺ = const ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʶ ʮʝʣʦʯʠʩʣʝʥʥʦʩʪʴʶ ʧ ʩʢʦʨʦʩʪʴ ʭʦʜʘ vS ʜʦʣʞʥʘ 

ʧʨʠʥʠʤʘʪʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʠʟ ʚʳʨʘʞʝʥʠʷ 

(8): 

 

ὺ πȟυρτ
ȟ

.                                     (8) 

 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʸʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʚʤʝʩʪʦ vS 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʝʩʪʠ ʧ, ʘ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʪʴ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ 

ʙʣʦʢʝ ʧʦ ʬʦʨʤʫʣʝ (8). 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʷʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ ʦʧʝʨʘʪʦʨʥʦʡ ʯʘʩʪʠ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʯʝʪʳʨʝ ʩʣʦʞʥʳʭ ʮʠʢʣʘ ʜʣʷ ʚʳʙʦʨʘ ʢʦʤʙʠʥʘʮʠʡ ʦʩʥʦʚʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ (L, B, 

d, n). ɼʣʷ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʘʜʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʰʘʛ ʠʟʤʝʥʝʥʠʷ. ʉʦʩʪʘʚʣʝʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʥʘʯʘʣʘ ʧʨʠʥʠʤʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʥʷʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧ) ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʧmin + 

ȹn (ȹn ï ʰʘʛ ʠʟʤʝʥʝʥʠʷ) ï ʧʦʣʫʯʘʝʪʩʷ ʥʦʚʘʷ ʢʦʤʙʠʥʘʮʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʚʪʦʨʷʶʪʩʷ ʜʦ nmax, ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʜʫʶʱʘʷ ʧʝʨʝʤʝʥʥʘʷ 

d ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ (dmin + ȹd), (dmin + 2ȹd), é, (dmax), ʧʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʦʤ 

ʰʘʛʝ ʧ ʧʨʦʙʝʛʘʶʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪ nmin ʜʦ nmax.  

ʇʨʦʮʝʩʩ ʧʝʨʝʙʦʨʘ ʘʥʘʣʦʛʠʯʥʦ ʧʦʚʪʦʨʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʥʘʯʠʥʘʷ ʩ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ 

ʧʨʠʤʫʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʙʫʜʝʪ ʨʘʩʯʠʪʘʥʦ ʟʘʚʠʩʠʤʦʩʪʴʶ (9): 

 

ὅ Б
Ў

.                                         (9) 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʢʘʞʜʦʡ ʢʦʤʙʠʥʘʮʠʠ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ ʦʥʠ ʧʦʩʪʫʧʘʶʪ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ. ʊʘʢ ʢʘʢ ʤʠʥʠʤʘʣʴʥʳʝ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ 

ʟʘʜʘʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʟʤʝʱʝʥʠʷ ʚʘʛʦʥʦʚ (ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ), ʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʠ ʫʞʝ ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ. 

ɺ ʥʘʯʘʣʝ ʨʘʩʯʸʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʬʫʥʢʮʠʠ ʦʪ ʧʨʠʥʷʪʦʛʦ ʯʠʩʣʘ ʩʫʜʦʚ ʧ 

(8) ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʧʦ ʚʝʣʠʯʠʥʝ, ʢʦʪʦʨʘʷ ʤʝʥʴʰʝ 

ʨʝʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ ʜʣʷ ʜʚʠʞʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʥʝʝ ʩʢʦʨʦʩʪʴʶ. ɼʘʣʝʝ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚʝʩʘ ʨʘʟʜʝʣʦʚ ʥʘʛʨʫʟʢʠ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 

ʚʝʩʦʚ (6) ʠ ʝʩʣʠ ʦʥʦ ʥʘʨʫʰʝʥʦ, ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ (10) 

ʠ ʨʘʩʯʸʪ ʧʦʚʪʦʨʷʝʪʩʷ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ, ʧʦʢʘ 
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ʫʨʘʚʥʝʥʠʝ (10) ʥʝ ʩʪʘʥʝʪ ʩʧʨʘʚʝʜʣʠʚʳʤ ʩ ʪʦʯʥʦʩʪʴʶ <1% ʧʦ ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʣʠʯʠʥʝ.  

ὅ
В

                                              (10) 

 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʧʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚ ʘʚʘʨʠʡʥʦʤ 

ʩʦʩʪʦʷʥʠʠ (3). ɽʩʣʠ ʦʥʦ ʥʘʨʫʰʝʥʦ, ʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʨʠʝʤ ʞʠʜʢʦʛʦ ʙʘʣʣʘʩʪʘ 

ʚ ʦʪʩʝʢʠ ʚʪʦʨʦʛʦ ʜʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʛʘʨʘʥʪʠʨʫʶʱʝʤ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ 

ʪʨʝʙʦʚʘʥʠʷ. ɽʛʦ ʚʝʣʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʨʠʙʣʠʞʝʥʠʡ. 

ʇʦʩʣʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʚʝʨʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʫʩʣʦʚʠʷ ʧʣʘʚʥʦʩʪʠ ʢʘʯʢʠ (4). ɺ ʩʣʫʯʘʝ ʝʛʦ ʥʘʨʫʰʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʠʥʘ ʫʩʧʦʢʦʠʪʝʣʴʥʳʭ ʮʠʩʪʝʨʥ lʎ ʠʟ (4) ʢʘʢ ʠʟ ʨʘʚʝʥʩʪʚʘ. 

ɽʩʣʠ ʚʳʙʨʘʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʪʦ ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʨʠʪʝʨʠʷ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ, 

ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʥʦʚʦʡ ʢʦʤʙʠʥʘʮʠʠ ʠ ʨʘʩʯʸʪ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʎʝʣʝʚʳʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʩʣʠ ʧʨʠʨʘʱʝʥʠʝ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ 

ʛʨʫʟʦʚʦʡ ʧʘʣʫʙʳ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʳ, ʢʨʘʪʥʦʡ ʛʘʙʘʨʠʪʘʤ ʪʨʘʥʩʧʦʨʪʘ, ʪʦ ʵʪʦ 

ʚʝʜʸʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ʇʦʵʪʦʤʫ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʘʨʦʤʘ ʚ ʩʣʫʯʘʝ ʟʘʜʘʥʥʦʡ ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʠ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʵʪʠ ʚʝʣʠʯʠʥʳ ʠʩʢʣʶʯʠʪʴ ʠʟ ʚʘʨʴʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʴ 

ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʩʪʘʸʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʢʨʠʪʝʨʠʷ ɽʇʈ ʦʪ ʦʩʘʜʢʠ d ʠ ʯʠʩʣʘ ʩʝʨʠʠ ʩʫʜʦʚ ʧ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ɽʇʈ ʦʪ ʩʢʦʨʦʩʪʠ ʭʦʜʘ vS 

ʧʨʠ ʦʩʘʜʢʝ d ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ.  

1. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʩʘʜʢʠ ʜʦ ʥʝʢʦʪʦʨʦʛʦ ʧʨʝʜʝʣʘ ʛʦʜʦʚʳʝ ʧʨʠʚʝʜʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʟʘʪʝʤ ʥʘʯʠʥʘʶʪ ʨʘʩʪʠ. ʕʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʝʤ, ʯʪʦ ʚʥʘʯʘʣʝ ʚʣʠʷʥʠʷ ʨʦʩʪʘ ʂʇɼ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʥʘ ɽʇʈ ʩʢʘʟʳʚʘʝʪʩʷ ʩʠʣʴʥʝʝ, ʯʝʤ ʫʚʝʣʠʯʝʥʠʝ 

ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʝʩʘ ʢʦʨʧʫʩʘ. 

2. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʩʘʜʢʠ ʦʧʪʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ 

ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʦʩʣʝ ʩʢʦʨʦʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʯʠʩʣʫ ʌʨʫʜʘ Fr = 0,25, ʥʘʯʠʥʘʝʪ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʪʴ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʟʚʝʩʪʥʳʤ ʷʚʣʝʥʠʝʤ ʨʝʟʢʦʛʦ 

ʚʦʟʨʘʩʪʘʥʠʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʧʫʩʘ, ʥʘʯʠʥʘʷ ʩ ʵʪʦʡ ʩʢʦʨʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʪʦʠʤʦʩʪʠ 

ʪʦʧʣʠʚʘ ʠ ʪ. ʜ. 

3. ʉ ʨʦʩʪʦʤ ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʠ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʠʷ ʤʦʥʦʪʦʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʙʣʦʢ-ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʝ 2. ʆʜʥʘʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʚʘʛʦʥʦʚʤʝʩʪʠʤʦʩʪʠ ʩʚʝʨʭ ʧɺ = 34 ʚʘʛʦʥʘʤ ʙʫʜʫʪ ʥʘʨʫʰʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ: 
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ὒ ρυπ ̍Ƞ
ὄ ςπ ̍Ƞ
Ὠ τȟχ ̍Ȣ

    

4. ʇʦ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʵʢʩʪʨʝʤʫʤ, ʧʦ 

ʦʩʘʜʢʝ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʧʨʠ ʥʝ ʦʯʝʥʴ ʞʸʩʪʢʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ. ʇʦ 

ʦʩʪʘʣʴʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʵʢʩʪʨʝʤʫʤ ʜʦʩʪʠʛʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʛʨʘʥʠʮʝ 

ʜʦʧʫʩʪʠʤʦʡ ʦʙʣʘʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʊʝʨʣʳʯ   ʉ.ɺ.  ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʘʨʦʤʘ /ʉ.ɺ. ʊʝʨʣʳʯ, ʀ.ɸ. ʉʪʨʝʣʴʥʠʢʦʚʘ, // 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʟʘʢʘʥʯʠʚʘʥʠʷ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʵʚʦʣʶʮʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʷʚʠʚʰʠʭʩʷ 

ʢʘʢ ʦʪʚʝʪ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʡ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʙʫʨʝʥʠʷ ʩʣʦʞʥʳʭ 

ʩʪʚʦʣʦʚ ʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʩʪʦʤ. ɼʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʘʢʘʥʯʠʚʘʥʠʷ ʩʢʚʘʞʠʥ: ʫʩʪʨʦʡʩʪʚʘ ʘʢʪʠʚʥʦʛʦ 

(ICV) ʠ ʧʘʩʩʠʚʥʦʛʦ (ICD) ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ, ʢʦʤʧʣʝʢʩ ʩʢʚʘʞʠʥʥʳʭ ʜʘʪʯʠʢʦʚ 

(ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʘʢʫʩʪʠʯʝʩʢʠʝ, ʨʅ, ʨʘʩʭʦʜʦʤʝʨʳ) ʠ ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ, 

ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʝ). ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʠʭ ʵʚʦʣʶʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʦʣʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʘʢʘʥʯʠʚʘʥʠʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʧʝʨʘʪʠʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʝʯʥʦʡ 

ʥʝʬʪʝʦʪʜʘʯʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʢʚʘʞʠʥʥʳʭ 

ʦʧʝʨʘʮʠʡ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʘʢʘʥʯʠʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʚ ʩʣʦʞʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ɸʨʢʪʠʯʝʩʢʠʡ ʰʝʣʴʬ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʟʘʢʘʥʯʠʚʘʥʠʝ 

ʩʢʚʘʞʠʥ, ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ, ʩʢʚʘʞʠʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 
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INTELLIGENT TECHNOLOGIES ï A NEW STANDARD FOR MANAGING 

ARCTIC OFFSHORE OIL RESERVOIRS 

 

Abstract. This article analyzes intelligent well completion systems as a key 

technological solution for the efficient and safe development of fields in the extreme 

conditions of the Arctic shelf. It examines the evolution of these systems, which 

emerged as a response to the historical imbalance between the capabilities of drilling 

complex wellbores and reservoir management methods. The key components of 

intelligent well completions are described in detail: active (ICV) and passive (ICD) 

inflow control devices, a suite of downhole sensors (pressure, temperature, acoustic, 

pH, flow meters), and remote control systems (hydraulic, electric, electrohydraulic). 
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The operating principle, advantages and disadvantages of each element, as well as 

their evolution aimed at increasing reliability and durability, are analyzed. Particular 

attention is paid to the role of intelligent completion technology in ensuring 

continuous monitoring, prompt optimization of development, and increasing 

ultimate oil recovery with a minimum number of costly well operations. It is 

concluded that the implementation of intelligent well completions is a mandatory 

standard for ensuring the economic feasibility and environmental safety of projects 

in challenging natural and climatic conditions. 

Keywords: Arctic shelf, intelligent well completions, inflow control devices, well 

monitoring 

 

ɸʨʢʪʠʯʝʩʢʠʡ ʰʝʣʴʬ ï ʨʝʛʠʦʥ ʩʦ ʩʣʦʞʥʝʡʰʠʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʛʜʝ ʦʩʚʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʫʢʦʝʤʢʫʶ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʪʨʝʙʫʶʱʫʶ ʫʥʠʢʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘʢʘʥʯʠʚʘʥʠʷ ʩʢʚʘʞʠʥ ʩʪʘʥʦʚʠʪʩʷ ʥʦʚʳʤ 

ʩʪʘʥʜʘʨʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʝʢʪʦʚ ʚ ʵʪʦʤ ʩʫʨʦʚʦʤ 

ʨʝʛʠʦʥʝ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʳʩʪʨʳʡ ʪʝʤʧ ʠʟʚʣʝʯʝʥʠʷ ʟʘʧʘʩʦʚ ʩ ʧʦʤʦʱʴʶ ʥʝʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ʠ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʘʢʘʥʯʠʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ, ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʜʦʙʳʯʠ ʩʪʦʣʢʥʫʣʦʩʴ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʜʠʩʙʘʣʘʥʩʦʤ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʥʠʟʠʣʘʩʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʥʥʠʭ ʧʦʜʚʦʜʥʳʭ 

ʩʢʚʘʞʠʥ, ʨʝʤʦʥʪ ʢʦʪʦʨʳʭ ʩʪʘʥʦʚʠʣʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʯʘʩʪʳʤ. ʉ ʜʨʫʛʦʡ 

ï ʦʩʚʦʝʥʠʝ ʰʝʣʴʬʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʩʢʚʘʞʠʥ, 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʢʦʪʦʨʳʭ ʬʠʥʘʥʩʦʚʦ ʙʳʣ ʢʨʘʡʥʝ ʦʙʨʝʤʝʥʠʪʝʣʴʥʳʤ. 

ʇʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʙʫʨʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʰʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʢʚʘʞʠʥ ʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, ʤʥʦʛʦʟʘʙʦʡʥʳʭ, ʩ ʙʦʣʴʰʠʤ 

ʦʪʭʦʜʦʤ ʦʪ ʚʝʨʪʠʢʘʣʠ), ʦʧʝʨʝʜʠʣ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʩʪʦʤ. 

ʂʣʶʯʝʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʝʣʦʤ ʩʪʘʣʘ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʪʦʢʘʤʠ ʠʟ ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʝʨʬʦʨʘʮʠʠ 

ʠʣʠ ʧʣʘʩʪʦʚ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʩʣʦʞʥʳʭ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʭ 

ʦʧʝʨʘʮʠʡ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʷʚʣʝʥʠʶ çʫʤʥʳʭè ʩʢʚʘʞʠʥ. ʇʝʨʚʘʷ ʩʢʚʘʞʠʥʘ ʩ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʟʘʢʘʥʯʠʚʘʥʠʝʤ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1997 ʛʦʜʫ.  

çʋʤʥʘʷè ʩʢʚʘʞʠʥʘ ï ʵʪʦ ʩʢʚʘʞʠʥʘ, ʦʩʥʘʱʝʥʥʘʷ ʢʦʤʧʣʝʢʩʦʤ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʙʦʨʘ ʠ 

ʧʝʨʝʜʘʯʠ ʧʨʦʤʳʩʣʦʚʳʭ ʜʘʥʥʳʭ ʧʣʘʩʪʘ. ɽʝ ʢʣʶʯʝʚʘʷ ʬʫʥʢʮʠʷ ï ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʪʦʢʦʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʢʫ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʭ ʦʧʝʨʘʮʠʡ [1].  
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ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʟʘʢʘʥʯʠʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʪʨʠ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʘ: 

ʧʘʢʝʨ ʜʣʷ ʨʘʟʦʙʱʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʧʝʨʬʦʨʘʮʠʠ, ʩʢʚʘʞʠʥʥʳʝ ʜʘʪʯʠʢʠ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ (Interval Control Valve 

ï ICV). ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʫʧʨʘʚʣʷʝʤʳʤ ʘʥʘʣʦʛʦʤ ʧʘʩʩʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʢʦʥʪʨʦʣʷ (Inflow Control Device ï ICD) ʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʘ ʧʦʪʦʢʘ ʧʦ ʢʘʞʜʦʤʫ ʠʥʪʝʨʚʘʣʫ ʧʣʘʩʪʘ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʨʠʩ.1). 

 

 
ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʘʢʘʥʯʠʚʘʥʠʷ (1 ï 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ; 2 ï ʅʂʊ; 3 ï ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ ʚ ʅʂʊ; 

4 ï ʠʟʦʣʷʮʠʦʥʥʳʝ ʧʘʢʝʨʳ; 5 ï ʜʘʪʯʠʢʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ) 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʘʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʘʩʩʠʚʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ 

ʪʨʝʥʠʷ ʚʜʦʣʴ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ. ʇʨʠʤʝʥʝʥʠʝ ʢʘʢ ICV, ʪʘʢ ʠ ICD ʫʩʧʝʰʥʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʦ ʩʝʙʷ ʚ ʙʦʨʴʙʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ [2].  

ʇʘʩʩʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʪʦʢʘ (ICD) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʘʩʩʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʩʦʟʜʘʶʱʠʝ ʤʝʩʪʥʦʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘ ʩʯʝʪ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʫʞʝʥʠʡ ʧʨʦʭʦʜʥʦʛʦ ʢʘʥʘʣʘ. ʀʭ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʛʨʘʥʠʯʝʥʠʠ ʠ ʚʳʨʘʚʥʠʚʘʥʠʠ ʧʨʠʪʦʢʘ ʬʣʶʠʜʘ ʠʟ ʧʣʘʩʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ 

ʢʦʣʦʥʥʫ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʘʩʩʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘ ʩʦʟʜʘʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʪʨʝʥʠʝ. 

ʇʨʠʥʮʠʧ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʠ ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ, 

ʤʛʥʦʚʝʥʥʦʛʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʨʝʟʢʦʛʦ ʩʫʞʝʥʠʷ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ 
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ʧʦʪʦʢʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʩʦʧʣʦʚʦʛʦ ʪʠʧʘ. ʇʨʠʥʮʠʧ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʪʨʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʛʝʥʝʨʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚʜʦʣʴ ʧʨʦʪʷʞʝʥʥʦʛʦ ʢʘʥʘʣʘ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʕʪʦʪ 

ʤʝʭʘʥʠʟʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʣʘʙʠʨʠʥʪʥʦʛʦ, ʢʘʥʘʣʴʥʦʛʦ, ʚʠʥʪʦʚʦʛʦ ʠ 

ʪʨʫʙʥʦʛʦ ʪʠʧʦʚ, ʛʜʝ ʵʥʝʨʛʠʷ ʧʦʪʦʢʘ ʨʘʩʩʝʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝʥʢʘʤʠ ʢʘʥʘʣʘ. ɻʝʦʤʝʪʨʠʷ ʩʫʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʵʪʘʧʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʥʪʘʞʘ ʠ ʷʚʣʷʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʟʘʢʘʥʯʠʚʘʥʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦʪ 

ʬʘʢʪʦʨ, ʪʝʭʥʦʣʦʛʠʷ ICD, ʫʩʪʘʥʦʚʣʝʥ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʩʦʪʥʷʭ 

ʩʢʚʘʞʠʥ, ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [3]. 

ɸʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ (ICV) ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ï ʣʠʙʦ ʧʦ ʣʠʥʠʷʤ ʫʧʨʘʚʣʝʥʠʷ (ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ), ʧʨʦʣʦʞʝʥʥʳʤ ʩ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ, ʣʠʙʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʙʝʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʠʥʠʡ. ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ 

ʘʢʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ: ʧʦ ʘʥʘʣʦʛʠʠ ʩʦ ʩʢʦʣʴʟʷʱʝʡ 

ʚʪʫʣʢʦʡ, ʩ ʤʝʭʘʥʠʟʤʦʤ ʩʤʝʱʝʥʠʷ, ʧʦʜʦʙʥʳʤ ʦʧʨʘʚʢʝ ʩ ʙʦʢʦʚʳʤ ʢʘʨʤʘʥʦʤ, 

ʠʣʠ ʚ ʚʠʜʝ ʟʘʩʣʦʥʢʠ, ʩʦʧʦʩʪʘʚʠʤʦʡ ʩ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤ ʢʣʘʧʘʥʦʤ. ɼʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ: ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʠʣʠ ʵʥʝʨʛʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʨʝʧʝʞʥʘʷ ʘʨʤʘʪʫʨʘ (ʟʘʞʠʤʳ, ʢʣʷʤʩʳ) ʜʣʷ ʬʠʢʩʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʦʣʦʥʥʝ 

ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ, ʠʟʦʣʷʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ (ʧʘʢʝʨʳ) ʜʣʷ 

ʩʝʛʤʝʥʪʘʮʠʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʥʘ ʥʝʟʘʚʠʩʠʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʥʪʝʨʚʘʣʳ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʫʩʪʴʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʝ ʜʣʷ ʚʚʦʜʘ 

ʣʠʥʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʟʝʤʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʩʠʩʪʝʤʳ ʩʯʠʪʳʚʘʥʠʷ 

ʜʘʥʥʳʭ ʩ ʟʘʙʦʷ. 

ʉʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ 

ʧʨʠʪʦʢʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ.  

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʪʜʝʣʴʥʫʶ ʣʠʥʠʶ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ ʠ ʦʜʥʫ ʦʙʱʫʶ ʣʠʥʠʶ ʜʣʷ ʟʘʢʨʳʪʠʷ ʚʩʝʭ ICV. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʷʤʦʤ 

ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʝ. ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ 

ï ʙʳʩʪʨʳʡ ʨʦʩʪ ʟʘʪʨʘʪ ʠ ʩʣʦʞʥʦʩʪʠ ʤʦʥʪʘʞʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʫʧʨʘʚʣʷʝʤʳʭ ʟʦʥ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʢʚʘʞʠʥʘʭ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ. 

ɺ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʢʘʙʝʣʴ, ʩʦʝʜʠʥʝʥʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʢʘʞʜʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʢʦʥʪʨʦʣʷ. 

ʇʨʠʚʦʜ ʢʣʘʧʘʥʘ ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʠ ʨʝʜʫʢʪʦʨ, ʧʨʝʦʙʨʘʟʫʶʱʠʡ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʣʠʥʝʡʥʦʝ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʪʠʧʘ: ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʙʳʩʪʨʦʝ ʚʨʝʤʷ ʦʪʢʣʠʢʘ, ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥʥʳʭ ʣʠʥʠʡ, ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʙʦʣʴʰʠʤ 

ʦʪʭʦʜʦʤ ʦʪ ʚʝʨʪʠʢʘʣʠ ʠ ʧʨʦʪʷʞʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ʅʦ ʧʨʠ 
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ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʪ ʨʠʩʢ ʦʙʨʳʚʦʚ ʢʘʙʝʣʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʧʦʜ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʙʝʟ ʧʝʨʝʛʨʝʚʘ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʝʥ ʠʟʥʦʩ ʠʣʠ ʟʘʢʣʠʥʠʚʘʥʠʝ ʨʝʜʫʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ 

ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʷ. 

ʂ ʪʨʝʪʴʝʤʫ ʪʠʧʫ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʠʪʩʷ ʩʢʚʘʞʠʥʥʳʡ ʪʨʘʢʪʦʨ, ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʡ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʋʧʨʘʚʣʝʥʠʝ, 

ʩʚʷʟʴ ʠ ʵʥʝʨʛʠʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʥʦʛʦ ʪʨʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʠ ʠ ʬʫʥʢʮʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʣʝʩʥʳʭ ʩʝʢʮʠʡ.  

ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʢʚʘʞʠʥʳ, 

ʪʘʢʠʝ ʢʘʢ ʛʣʫʙʠʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʟʦʥ, ʪʨʘʝʢʪʦʨʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʢ ʪʦʯʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʦʪʢʣʠʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ [2]. 

ICV ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʦʪ ʩʣʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʙʦʣʝʝ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʧʨʦʩʪʠʪʴ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ICV 

ʩʦʩʪʦʷʣʦ ʠʟ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʫʟʣʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʚʝʨʭʥʝʝ ʠ ʥʠʞʥʠʝ ʩʝʜʣʘ ʩ ʟʘʪʚʦʨʦʤ, ʘ ʪʘʢʞʝ ʫʨʘʚʥʦʚʝʰʝʥʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʧʦʨhʝʥʴ. ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʜʘʯʝʡ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʨʰʝʥʴ ʧʦ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʣʠʥʠʷʤ: ʝʛʦ ʜʚʠʞʝʥʠʝ ʨʘʟʲʝʜʠʥʷʣʦ ʩʝʜʣʘ, ʦʪʢʨʳʚʘʷ ʧʫʪʴ 

ʬʣʶʠʜʫ ʠʟ ʢʦʣʴʮʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʫʪʨʴ ʢʣʘʧʘʥʘ ʠ ʜʘʣʝʝ ʚ ʥʘʩʦʩʥʦ-

ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʪʨʫʙʳ. ʈʝʛʫʣʠʨʦʚʢʘ ʨʘʩʭʦʜʘ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʨʪʘ ʩ ʢʘʣʠʙʨʦʚʘʥʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ. ɿʘʢʨʳʪʠʝ ʠ 

ʛʝʨʤʝʪʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʨʘʜʠʘʣʴʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ çʤʝʪʘʣ ʧʦ ʤʝʪʘʣʣʫè: 

ʧʨʠ ʧʦʣʥʦʤ ʦʧʫʩʢʘʥʠʠ ʧʦʨʰʥʷ ʟʘʧʠʨʘʶʱʠʝ ʢʣʶʯʠ ʚʝʨʭʥʝʛʦ ʩʝʜʣʘ 

ʙʣʦʢʠʨʦʚʘʣʠ ʨʘʜʠʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʚʳʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʝ 

ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠʤʝʣʘ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ: ʨʘʟʣʠʯʠʝ ʥʘʨʫʞʥʳʭ ʜʠʘʤʝʪʨʦʚ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʩʝʜʝʣ 

ʦʛʨʘʥʠʯʠʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦ ʩʪʚʦʣʫ 

ʩʢʚʘʞʠʥʳ, ʨʘʜʠʘʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ çʤʝʪʘʣ ʧʦ ʤʝʪʘʣʣʫè ʚ ʟʦʥʝ ʜʚʠʞʝʥʠʷ 

ʚʝʨʭʥʝʛʦ ʩʝʜʣʘ ʧʦ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʤʫ ʧʦʨʪʫ ʙʳʣʦ ʧʦʜʚʝʨʞʝʥʦ ʘʙʨʘʟʠʚʥʦʤʫ 

ʠʟʥʦʩʫ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚʦ ʬʣʶʠʜʝ. ɺʪʦʨʦʝ 

ʧʦʢʦʣʝʥʠʝ ICV ʙʳʣʦ ʣʠʰʝʥʦ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʟʘ ʩʯʝʪ ʢʘʨʜʠʥʘʣʴʥʦʛʦ 

ʧʝʨʝʩʤʦʪʨʘ ʛʝʦʤʝʪʨʠʠ ʩʝʜʝʣ. ʂʣʶʯʝʚʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʣʦ ʧʝʨʝʤʝʱʝʥʠʝ 

ʦʧʨʘʚʢʠ ʚʝʨʭʥʝʛʦ ʩʝʜʣʘ ʚʥʫʪʨʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʨʪʘ ʩ ʬʠʢʩʘʮʠʝʡ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʪʦʯʢʝ ʚʥʝ ʦʩʥʦʚʥʦʡ ʫʧʣʦʪʥʠʪʝʣʴʥʦʡ ʟʦʥʳ. ʕʪʦ ʦʙʝʩʧʝʯʠʣʦ 

ʝʜʠʥʳʡ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʠ ʥʝʧʨʝʨʳʚʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 

ʟʦʥʝ ʢʦʥʪʘʢʪʘ, ʯʪʦ ʩʙʘʣʘʥʩʠʨʦʚʘʣʦ ʜʘʚʣʝʥʠʝ ʚ ʦʧʨʘʚʢʝ, ʧʦʚʳʰʝʥʥʫʶ 

ʩʪʦʡʢʦʩʪʴ ʫʧʣʦʪʥʝʥʠʷ çʤʝʪʘʣ ʧʦ ʤʝʪʘʣʣʫè ʢ ʠʟʥʦʩʫ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ʦʪ 

ʩʣʦʞʥʳʭ ʟʘʧʠʨʘʶʱʠʭ ʢʣʶʯʝʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʦʨʰʥʷ, ʯʪʦ ʫʧʨʦʩʪʠʣʦ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʠʥʪʝʛʨʘʮʠʶ ʜʘʪʯʠʢʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʣʦʞʝʥʠʷ 

ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʨʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʘʢʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ ʧʦʰʣʦ ʧʦ ʧʫʪʠ ʫʧʨʦʱʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʛʝʦʤʝʪʨʠʠ ʫʧʣʦʪʥʝʥʠʡ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʠʭ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ [4]. 
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ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʮʠʠ ʩʢʚʘʞʠʥʥʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʢʠ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʚ çʫʤʥʳʭè ʩʢʚʘʞʠʥʘʭ 

ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʦ ʧʠʰʫʱʠʝ ʤʘʥʦʤʝʪʨʳ ʠ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʢʦʤʧʣʝʢʪ ʪʘʢʠʭ ʩʝʥʩʦʨʦʚ ʚ ʢʘʞʜʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʟʦʥʝ. ʀʟʤʝʨʝʥʠʝ ʟʘʙʦʡʥʦʛʦ 

ʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʘ ʠ ʩʢʠʥ-ʬʘʢʪʦʨ, ʦʪʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ 

ʩʢʠʥ-ʬʘʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʚʠʞʝʥʠʠ 

ʬʨʦʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʪʨʘʩʪʘ ʧʦʜʚʠʞʥʦʩʪʝʡ ʬʣʶʠʜʦʚ, 

ʧʨʦʚʦʜʠʪʴ ʛʠʜʨʦʧʨʦʩʣʫʰʠʚʘʥʠʷ ʩʢʚʘʞʠʥ, ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ, ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʩʠʩʪʝʤ ʩ ʜʚʦʡʥʦʡ 

ʧʦʨʠʩʪʦʩʪʴʶ. ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʢʘʣʠʙʨʦʚʢʠ ʘʜʝʢʚʘʪʥʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʘ. 

ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ 

ʟʘʪʨʫʙʥʳʭ ʧʝʨʝʪʦʢʦʚ, ʧʨʦʨʳʚʦʚ ʛʘʟʘ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʩʢʚʘʞʠʥʳ [5].  

ʆʜʥʦʢʦʤʧʦʥʝʥʪʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ, ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ, 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʪʘʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠʡ ʚʳʥʦʩ ʧʝʩʢʘ ʠ ʧʨʦʨʳʚ 

ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʥʥʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʦʩʣʦʞʥʝʥʠʷʭ. 

ɼʘʪʯʠʢʠ pH, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʧʨʠʪʦʢʘ, ʷʚʣʷʶʪʩʷ 

ʠʥʜʠʢʘʪʦʨʦʤ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʜʦʙʳʚʘʝʤʦʛʦ ʬʣʶʠʜʘ. ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʨʅ-

ʧʦʢʘʟʘʪʝʣʷ ʯʘʩʪʦ ʩʣʫʞʠʪ ʧʨʷʤʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʦʨʳʚʘ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʝʝ ʜʦʣʠ ʚ ʦʙʱʝʤ ʧʦʪʦʢʝ. 

ɼʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʥʘ ʟʘʙʦʝ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʟʤʝʨʝʥʠʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʝʤʢʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ) ʧʦʪʦʢʘ. ʇʦʣʫʯʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʜʠʥʘʤʠʢʝ ʦʙʚʦʜʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʞʠʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʟʘʢʨʳʚʘʷ ʢʣʘʧʘʥʳ ʚ ʠʥʪʝʨʚʘʣʘʭ ʩ ʥʝʞʝʣʘʪʝʣʴʥʦʡ 

ʚʳʩʦʢʦʡ ʚʦʜʦʦʪʜʘʯʝʡ.  

ɺ ʩʢʚʘʞʠʥʘʭ ʩ ʤʥʦʛʦʟʦʥʥʳʤ ʟʘʢʘʥʯʠʚʘʥʠʝʤ ʨʘʩʭʦʜʦʤʝʨʳ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʫʯʝʪʘ ʜʝʙʠʪʘ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ 

ʧʣʘʩʪʫ ʠʣʠ ʠʥʪʝʨʚʘʣʫ ʧʝʨʬʦʨʘʮʠʠ. ʕʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʠʥʪʝʨʚʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʩʧʫʩʢʘ 

ʛʣʫʙʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [6].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʟʘʢʘʥʯʠʚʘʥʠʝ ʩʢʚʘʞʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʣʶʯʝʚʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ. ʆʥʦ ʠʥʪʝʛʨʠʨʫʝʪ ʫʩʪʨʦʡʩʪʚʘ 

ʢʦʥʪʨʦʣʷ ʧʨʠʪʦʢʘ, ʢʦʤʧʣʝʢʩ ʩʢʚʘʞʠʥʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʩʢʚʘʞʠʥʫ ʚ ʫʧʨʘʚʣʷʝʤʳʡ ʦʙʲʝʢʪ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʧʝʨʘʪʠʚʥʫʶ 

ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʷ ʧʦʚʳʩʠʪʴ ʥʝʬʪʝʦʪʜʘʯʫ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʨʠʩʢʠ ʙʝʟ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʦʧʝʨʘʮʠʡ. ʕʚʦʣʶʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, 
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ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʢʣʘʧʘʥʘʤ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʟʘʢʘʥʯʠʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʩʣʦʞʥʳʤʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʊɽʍʅʆʃʆɻʀʁ ʉʆɿɼɸʅʀʗ ʀ ʉʆɼɽʈɾɸʅʀʗ 

ɻɸɿʆʅʆɺ ɺ ʋʉʃʆɺʀʗʍ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ ʉ ʋʏɽʊʆʄ ɺɽɼʋʑʀʍ 

ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʉʊʈɽʉʉʆɺ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʅʦʚʦʩʠʙʠʨʩʢʘ ʨʘʩʩʤʦʪʨʝʥʦ 
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ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2021ï2023 ʛʛ. ʚʳʷʚʣʝʥʳ ʠ 

ʨʘʥʞʠʨʦʚʘʥʳ ʘʙʠʦʪʠʯʝʩʢʠʝ, ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʩʪʨʝʩʩʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ 

ʟʘʪʝʥʝʥʠʝ, ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʠ ʛʨʠʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ 

ʩʦʟʜʘʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʛʘʟʦʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʟʦʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ, 

ʬʠʪʦʧʘʪʦʛʝʥʳ, ʟʘʪʝʥʝʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ. 
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OPTIMIZATION OF TECHNOLOGIES FOR CREATION AND 

MAINTENANCE OF LAWNS IN WESTERN SIBERIA CONSIDERING 

LEADING ECOLOGICAL STRESSES 

 

Abstract. Using the example of the urban environment of Novosibirsk, the article 

examines the influence of leading ecological factors on the viability of lawn grass 

stands in the northern forest-steppe of Western Siberia. Based on laboratory and field 

studies in 2021ï2023, abiotic, biotic and anthropogenic stresses were identified and 

ranked. It has been established that the most significant limiting factors are shading, 

waterlogging and fungal diseases of the root system. Practical recommendations are 

proposed for optimizing the technology of creating and maintaining lawns in 

continental climate conditions. 

Key words: lawns, ecological factors, Western Siberia, phytopathogens, shading, 

technology optimization. 

 

ɺʚʝʜʝʥʠʝ 

ɻʘʟʦʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʦʚ, ʚʳʧʦʣʥʷʶʪ 

ʜʝʢʦʨʘʪʠʚʥʳʝ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ, ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʬʫʥʢʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʫʨʦʚʳʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ, 

ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ, ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʠ 
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ʜʣʠʪʝʣʴʥʘʷ ʩʥʝʞʥʘʷ ʟʠʤʘ ʩʦʟʜʘʶʪ ʢʦʤʧʣʝʢʩ ʩʪʨʝʩʩʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʙʳʩʪʨʦʤʫ 

ʚʳʨʦʞʜʝʥʠʶ ʛʘʟʦʥʥʳʭ ʪʨʘʚʦʩʪʦʝʚ. ɺ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʢ ʧʨʠʨʦʜʥʳʤ ʩʪʨʝʩʩʘʤ 

ʜʦʙʘʚʣʷʶʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʝ: ʚʳʪʘʧʪʳʚʘʥʠʝ, ʟʘʪʝʥʝʥʠʝ ʟʜʘʥʠʷʤʠ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʫʩʦʨʦʤ, ʨʝʘʛʝʥʪʘʤʠ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʡ ʫʭʦʜ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʛʘʟʦʥʳ ʚ 

ʛʦʨʦʜʘʭ ʉʠʙʠʨʠ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʳ ʠʟ-ʟʘ ʣʦʢʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ [2]. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʘʟʦʥʦʚ ʚ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʇʨʠʦʙʴʷ, 

ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʩʸ ʵʪʦ ʜʝʣʘʝʪ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʛʘʟʦʥʦʚ ʠʤʝʥʥʦ ʜʣʷ ʩʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2021ï2023 ʛʛ. ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʌɻɹʆʋ 

ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ ʠ ʥʘ ʛʦʨʦʜʩʢʠʭ ʛʘʟʦʥʘʭ ʅʦʚʦʩʠʙʠʨʩʢʘ. ʀʟʫʯʘʣʠ 

ʚʦʩʝʤʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʠʜʦʚ ʛʘʟʦʥʥʳʭ ʪʨʘʚ: ʧʦʣʝʚʠʮʘ ʧʦʙʝʛʦʥʦʩʥʘʷ 

(Agrostis stolonifera), ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ (Phleum pratense), ʨʘʡʛʨʘʩ 

ʧʘʩʪʙʠʱʥʳʡ (Lolium perenne), ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ (Poa pratensis), ʦʚʩʷʥʠʮʘ 

ʢʨʘʩʥʘʷ (Festuca rubra), ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ (Festuca pratensis), ʢʦʩʪʨʝʮ 

ʙʝʟʦʩʪʳʡ (Bromopsis inermis) ʠ ʢʣʝʚʝʨ ʙʝʣʳʡ (Trifolium repens). 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʢʣʶʯʘʣʠ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʩʪʨʝʩʩʘ (+22ï+24 ÁC ʚ ʢʦʥʪʨʦʣʝ vs. +4ï+6 ÁC ʚ ʦʧʳʪʝ) ʥʘ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ 

ʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʦ ɻʆʉʊ 12038ï84. ɺʪʦʨʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʟʫʯʘʣ ʵʬʬʝʢʪ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ (70% ʠ 100% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ) ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʩʭʦʜʦʚ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʦʩʫʜʘʭ. 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʭʚʘʪʳʚʘʣʠ 5 ʫʯʘʩʪʢʦʚ ʚ ʯʝʪʳʨʝʭ ʨʘʡʦʥʘʭ 

ʅʦʚʦʩʠʙʠʨʩʢʘ: ʧʨʦʩʧʝʢʪ ɸʢʘʜʝʤʠʢʘ ʂʦʧʪʶʛʘ, ʫʣ. ʃʝʩʦʩʝʯʥʘʷ (ʉʦʚʝʪʩʢʠʡ 

ʨʘʡʦʥ), ʫʣ. ʊʘʥʢʦʚʘʷ (ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ), ʫʣ. ɿʘʨʝʯʥʘʷ (ʇʝʨʚʦʤʘʡʩʢʠʡ 

ʨʘʡʦʥ), ʫʣ. ɼʦʙʨʦʣʶʙʦʚʘ (ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʡʦʥ). 

ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ: ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʅʉʈ05, ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

1. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ. ɺ ʢʦʥʪʨʦʣʝ 

ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 20% (Bromopsis inermis) ʜʦ 91,3% 

(Lolium perenne). ʇʦʜ ʩʪʨʝʩʩʦʤ ʦʥʘ ʩʥʠʞʘʣʘʩʴ ʚ 1,5ï2 ʨʘʟʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʠʜʦʚ, ʢʨʦʤʝ Lolium perenne ʠ Festuca rubra (ʩʥʠʞʝʥʠʝ <10%). ɺʩʭʦʞʝʩʪʴ ʚ 

ʦʧʳʪʝ ʯʘʩʪʦ ʙʳʣʘ ʚʳʰʝ ʟʘ ʩʯʝʪ ʧʦʜʘʚʣʝʥʠʷ ʧʘʪʦʛʝʥʦʚ (ʊʘʙʣʠʮʘ 1). 

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʧʨʝʚʳʰʝʥʠʝ ʕʇɺ ʧʦ ʢʦʨʥʝʚʳʤ ʛʥʠʣʷʤ ʚ 

ʢʦʥʪʨʦʣʝ (ʜʦ 7 ʨʘʟ), ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Fusarium spp. ʠ Bipolaris sorokiniana. 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ (%) 

ˏ̉̅ ˏ́̑̉́̎̓ ˪̠̎̆̑̄̉ 
̠̐̑̏̑́̒̓́̎̉ 

ˏ̖̝̒̏̇̆̒̓ 

ˑ̝̆̎ % ˑ̝̆̎ % ˝́̈-̗́ ̊ ˞0̋5 
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̍Ⱦ̔ ̃́̑-
̓́̍̉ 

˜̗̏̌̆̃̉́ 
̠̐̏̂̆̄̏̎̏̒̎́  
(Agrostis stolonifera) 

̝̋̏̎̓̑̏̌ 
5 

83,3 
8 

90,0 3.0 4,5 

̜̏̐̓ 43,3 96,0 

˟̉̍̏̆̆̃̋́̕ 
̠̌̔̄̏̃́ 
(Phleum pratense) 

̝̋̏̎̓̑̏̌ 
4 

89,3 
8 

92,0 0.3 5,9 

̜̏̐̓ 38,7 92,7 

˝́̊̄̑́̒ 
̜̐́̒̓̂̉̎̊̚ 
(Lolium perenne) 

̝̋̏̎̓̑̏̌ 
5 

91,3 
10 

95,3 1.3 1.9 

̜̏̐̓ 87,3 98,0 

˙̠̓̌̉̋ ̌̔̄̏̃̏̊  
(Poa pratensis) 

̝̋̏̎̓̑̏̌ 
7 

62,0 
14 

96,0 1.0 4.3 

̜̏̐̓ 51,3 95,3 

˛̠̗̃̒̎̉́ ̠̋̑́̒̎́  
(Festuca rubra) 

̝̋̏̎̓̑̏̌ 
7 

80,0 
14 

85,3 2.0 2.7 

̜̏̐̓ 73,3 89,3 

˛̠̗̃̒̎̉́ ̠̌̔̄̏̃́ 
(Festuca pratensis) 

̝̋̏̎̓̑̏̌ 
5 

72,7 
10 

89,3 0.3 4.0 

̜̏̐̓ 32,7 90,0 

˗̗̏̒̓̑̆ ̜̂̆̈̏̒̓̊ 
(Bromopsis inermis) 

̝̋̏̎̓̑̏̌ 
4 

20,0 
10 

38,0 3.0 6.4 

̜̏̐̓ 12,0 32,0 

˗̌̆̃̆̑ ̜̂̆̌̊  
(Trifolium repens) 

̝̋̏̎̓̑̏̌ 
3 

66,7 
7 

85,3 0.0 3.5 

̜̏̐̓ 54,7 85,3 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʟʥʘʯʠʤʘ (ʅʉʈ05 = 1,9ï6,4).  

 

ʇʨʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 

ʩʥʠʞʘʣʘʩʴ ʚ 1,5ï2 ʨʘʟʘ (ʪʘʙʣ. 1). ʅʘʠʤʝʥʴʰʝʝ ʫʛʥʝʪʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 

ʨʘʡʛʨʘʩʘ ʧʘʩʪʙʠʱʥʦʛʦ ʠ ʦʚʩʷʥʠʮʳ ʢʨʘʩʥʦʡ. ʇʨʠ ʵʪʦʤ ʣʘʙʦʨʘʪʦʨʥʘʷ 

ʚʩʭʦʞʝʩʪʴ ʚ ʚʘʨʠʘʥʪʝ ʩʦ ʩʪʨʝʩʩʦʤ ʯʘʩʪʦ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

2. ɺʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ.  

ʇʨʠ 100 % ʚʣʘʛʦʸʤʢʦʩʪʠ ʚʩʭʦʞʝʩʪʴ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 10ï

120 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 70 % (ʊʘʙʣʠʮʘ 2). ʀʩʢʣʶʯʝʥʠʝ ï ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ 

(ʩʥʠʞʝʥʠʝ ʥʘ 25 %). ʇʦʜʟʝʤʥʘʷ ʯʘʩʪʴ ʨʘʟʚʠʚʘʣʘʩʴ ʣʫʯʰʝ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʫʚʣʘʞʥʝʥʠʠ, ʥʘʜʟʝʤʥʘʷ ï ʭʫʞʝ.  

ɿʘʩʪʦʡ ʚʦʜʳ ʦʢʘʟʘʣʩʷ ʛʫʙʠʪʝʣʴʥʳʤ ʜʣʷ ʚʩʭʦʜʦʚ ʚʩʝʭ ʚʠʜʦʚ. 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʚʩʭʦʞʝʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʧʦʙʝʛʦʚ 

ˏ̉ ̅ ˏ̝̌́̇̎̏̒̓ 
̄̑̔̎̓́ȟ Ϸ 

ˏ̖̝̒̏̇̆̒̓ 
% 

˜̠̏̅̈̆̍̎́ 
̘̝́̒̓ 

˚̠́̈̆̍̎́ 
̘̝́̒̓ 

ˑ̌̉̎́ȟ
̍  ̍

˚˞0̋5 ˑ̌̉̎́ȟ 
̍  ̍

˚˞0̋5 
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˜̗̏̌̆̃̉́ 
̠̐̏̂̆̄̏̎̏̒̎́  
(Agrostis stolonifera) 

70 8,3 10 
8,82 

92 
43,07 

100 18,3 11 76 

˟̉̍̏̆̆̃̋́̕ ̠̌̔̄̏̃́ 
(Phleum pratense) 

70 36,7 19 
11,66 

165 109,8
2 100 41,7 18 150 

˝́̊̄̑́̒ 
̜̐́̒̓̂̉̎̊̚ 
(Lolium perenne) 

70 86,7 35 
15,53 

409 
72,83 

100 63,3 57 353 

˙̠̓̌̉̋ ̌̔̄̏̃̏̊  
(Poa pratensis) 

70 33,3 17 
5,38 

134 
42,17 

100 35,0 20 113 

˛̠̗̃̒̎̉́ ̠̋̑́̒̎́  
(Festuca rubra) 

70 41,7 30 
18,56 

191 
98,38 

100 58,3 25 165 

˛̠̗̃̒̎̉́ ̠̌̔̄̏̃́ 
(Festuca pratensis) 

70 63,3 40 
13,29 

390 116,4
5 100 75,0 36 345 

˗̗̏̒̓̑̆ ̜̂̆̈̏̒̓̊ 
(Bromopsis inermis) 

70 13,3 58 
34,76 

385 180,5
7 100 20,0 87 412 

 

3. ʆʮʝʥʢʘ ʛʘʟʦʥʦʚ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ.  

ʉʨʝʜʥʷʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 6 (ʧʣʦʭʦʡ) ʜʦ 20 ʙʘʣʣʦʚ (ʭʦʨʦʰʠʡ) 

ʠʟ 30 ʚʦʟʤʦʞʥʳʭ (ʊʘʙʣʠʮʘ 3).  

ɺʳʷʚʣʝʥʦ 10 ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ: ʟʘʪʝʥʝʥʠʝ (10 

ʙʘʣʣʦʚ), ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʠ ʛʨʠʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʧʦ 9 ʙʘʣʣʦʚ). 

ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʪʨʘʚʦʩʪʦʝʚ ʛʘʟʦʥʦʚ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ, 2022ï2023 

ʛʛ. 

ʋʯʘʩʪʦʢ 
ʂʘʯʝʩʪʚʦ 

ʩʣʦʞʝʥʠʷ 

ʍʘʨʘʢʪʝʨ 

ʩʣʦʞʝʥʠʷ 

ʉʨʝʜʥʷʷ 

ʦʮʝʥʢʘ ʚ 

ʙʘʣʣʘʭ 

ʇʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ 

ʛʘʟʦʥʥʳʭ ʪʨʘʚʦʩʪʦʝʚ 

ʋʣ. ʃʝʩʦʩʝʯʥʘʷ 3 3 10 ʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 

ʋʣ. ʊʘʥʢʦʚʘʷ 2 2 6 ʧʣʦʭʦʡ 

ʋʣ. ɼʦʙʨʦʣʶʙʦʚʘ 

(ʅɻɸʋ) 
5 4 20 ʭʦʨʦʰʠʡ 

ʋʣ. ɿʘʨʝʯʥʘʷ 

(ʤʠʢʨʦʨʘʡʦʥ ɺʝʩʝʥʥʠʡ) 
4 2 10 ʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 

ʇʨʦʩʧʝʢʪ ɸʢʘʜʝʤʠʢʘ 

ʂʦʧʪʶʛʘ 
4 4 13 ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ 

 

ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʩʥʠʞʘʣʦʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʘ ʠʟ 10 

ʬʘʢʪʦʨʦʚ (3 ʘʥʪʨʦʧʦʛʝʥʥʳʭ, 3 ʘʙʠʦʪʠʯʝʩʢʠʭ, 4 ʙʠʦʪʠʯʝʩʢʠʭ). ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʫʤʤʘʨʥʦʡ ʩʪʨʝʩʩʦʚʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʧʨʦʝʢʪʠʚʥʳʤ 

ʧʦʢʨʳʪʠʝʤ ʩʦʩʪʘʚʠʣ r = ï0,824 Ñ 0,015 (ʜʦʩʪʦʚʝʨʥʦ ʧʨʠ p<0,05). 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ (ʧʦ 10-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʠʜʠʨʫʶʪ: 
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ʟʘʪʝʥʝʥʠʝ ï 10 ʙʘʣʣʦʚ (ʥʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ); 

ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ï 9 ʙʘʣʣʦʚ; 

ʛʨʠʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ï 9 ʙʘʣʣʦʚ; 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʫʩʦʨ ï 7 ʙʘʣʣʦʚ; 

ʚʳʪʘʧʪʳʚʘʥʠʝ ï 5 ʙʘʣʣʦʚ. 

ɺ ʢʦʨʥʝʚʦʡ ʟʦʥʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʬʫʟʘʨʠʝʚʳʝ ʛʨʠʙʳ (Fusarium oxysporum, F. 

poae, F. solani ʠ ʜʨ.) ʠ Bipolaris sorokiniana, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʝʨʝʫʧʣʦʪʥʝʥʠʠ ʜʝʨʥʠʥʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʵʨʘʮʠʠ. 

ɺʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʅʘ ʵʪʘʧʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʦʧʪʠʤʘʣʴʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʘʷ ʚʣʘʞʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ (ʙʝʟ ʟʘʩʪʦʷ ʚʦʜʳ), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʚʩʭʦʞʝʩʪʴ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʚʣʘʞʥʦʩʪʴ ʩʣʝʜʫʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘ 

ʫʨʦʚʥʝ 70 % ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʸʤʢʦʩʪʠ ʜʣʷ ʣʫʯʰʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ. 

ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʩʪʨʝʩʩʫ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʘʩʪʘʥʠʷ 

ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ (Lolium perenne), ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ (Festuca rubra) ʠ 

ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ (Poa pratensis). 

ɺʝʜʫʱʠʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʫʩʣʦʚʠʷʭ ʅʦʚʦʩʠʙʠʨʩʢʘ ʷʚʣʷʝʪʩʷ 

ʟʘʪʝʥʝʥʠʝ (10 ʙʘʣʣʦʚ ʠʟ 10), ʢʦʪʦʨʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʸʪʩʷ ʢʦʨʨʝʢʮʠʠ ʠ 

ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʪʨʝʩʩʦʚ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʦʣʛʦʚʝʯʥʳʭ ʛʘʟʦʥʦʚ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʝʦʙʭʦʜʠʤʦ: 

ʠʟʙʝʛʘʪʴ ʫʯʘʩʪʢʦʚ ʩ ʦʩʚʝʱʸʥʥʦʩʪʴʶ ʤʝʥʝʝ 6 ʯ/ʩʫʪʢʠ; ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ï 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʥʝʚʳʥʦʩʣʠʚʳʝ ʩʤʝʩʠ ʥʘ ʦʩʥʦʚʝ Festuca rubra (ʚʢʣʶʯʘʷ 

ʧʦʜʚʠʜʳ rubra ʠ commutata), Festuca ovina, Lolium perenne, Agrostis stolonifera; 

ʦʙʷʟʘʪʝʣʴʥʦ ʫʜʘʣʷʪʴ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʫʩʦʨ ʥʘ ʛʣʫʙʠʥʫ ʥʝ ʤʝʥʝʝ 25 ʩʤ ʜʦ ʧʦʩʝʚʘ; 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʜʨʝʥʘʞ ʠ ʨʝʛʫʣʷʨʥʫʶ ʘʵʨʘʮʠʶ/ʧʝʩʢʦʚʘʥʠʝ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʬʫʟʘʨʠʦʟʦʚ; 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʩʣʝ ʚʩʭʦʜʦʚ ʥʘ ʫʨʦʚʥʝ 70ï80 % ʦʪ ʧʦʣʥʦʡ 

ʚʣʘʛʦʸʤʢʦʩʪʠ; 

ʧʨʠʤʝʥʷʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʜʢʦʨʤʢʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʢʦʨʥʝʚʳʤ ʛʥʠʣʷʤ, ʧʦʩʢʦʣʴʢʫ 

ʭʠʤʠʯʝʩʢʠʝ ʬʫʥʛʠʮʠʜʳ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʦʛʨʘʥʠʯʝʥʳ. 

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʛʘʟʦʥʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ 

ʢʣʠʤʘʪʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 
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ʉʘʤʘʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 

ʉ. ʇ. ʂʦʨʦʣʝʚʘ, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

 

ʀʅʅʆɺɸʎʀʀ ɺ ʅɸʋʂɽ ʀ ʊɽʍʅʆʃʆɻʀʗʍ. ɻʃʆɹɸʃʔʅʓɽ 

ʇɽʈʉʇɽʂʊʀɺʓ ʀ ʃʆʂɸʃʔʅʓɽ ʈɽʐɽʅʀʗ 2025 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʘʨʘʜʠʛʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 2025 

ʛʦʜʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʫʛʣʫʙʣʝʥʠʝʤ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʛʣʦʙʘʣʴʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʥʜʘʤʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ. ʎʝʣʴ ʨʘʙʦʪʳ 

ð ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʛʣʦʙʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʚʝʢʪʦʨʳ 

(ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ, çʟʝʣʸʥʳʡè ʧʝʨʝʭʦʜ) ʠ ʧʨʝʜʣʦʞʠʪʴ 

ʨʘʤʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʅʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʩʣʫʯʘʡʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʢʦʥʦʤʠʢʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʟʘ ʩʯʸʪ ʧʨʦʩʪʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʧʫʪʸʤ ʠʭ ʩʠʪʫʘʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʩʧʝʮʠʬʠʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʳʥʢʦʚ, 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʨʦʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʩʦʟʜʘʥʠʠ ʛʠʙʢʠʭ ʤʦʜʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʣʦʢʘʣʴʥʳʤ ʠʛʨʦʢʘʤ (ʢʦʤʧʘʥʠʷʤ, ʨʝʛʠʦʥʘʤ) ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ 

ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ, ʩʦʭʨʘʥʷʷ ʩʫʚʝʨʝʥʠʪʝʪ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʠʥʥʦʚʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ, 

ʛʣʦʙʘʣʠʟʘʮʠʷ, ʣʦʢʘʣʠʟʘʮʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ. 
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INNOVATIONS IN SCIENCE AND TECHNOLOGY: GLOBAL 

PERSPECTIVES AND LOCAL SOLUTIONS 2025 

 

Abstract. The article explores the paradigm of technological development in 2025, 

characterized by a deepening gap between global technological trends and the need 

for their localization. The aim of this work is to analyze key global innovation 

vectors (artificial intelligence, biotechnology, green transition) and propose a 

framework for developing adaptive strategies at the local level. Using methods of 

systems analysis, strategic forecasting, and random studies, it is demonstrated that 

competitive advantage in the modern economy is formed not through the simple 

borrowing of technologies, but through their situational adaptation to the specifics 
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of regional markets, the institutional environment, and human capital. Particular 

attention is paid to the role of strategic management in creating flexible models that 

allow local players (companies, regions) to integrate into global value chains while 

maintaining sovereignty of critical technological competencies. The results of the 

study can be used to formulate scientific, technical and industrial policies, as well as 

corporate strategies for innovative development. 

Keywords: strategic management, innovation, technology, globalization, 

localization, artificial intelligence, sustainable development, technological 

sovereignty. 

 
ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʦʭʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʩʢʦʨʦʩʪʴʶ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʪʘʶʪ ʛʣʦʙʘʣʴʥʳʡ, 
ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢʦ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʶʪ ʚʝʜʫʱʠʝ 
ʵʢʩʧʝʨʪʳ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʢʮʠʝʡ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʶ 
ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʫʥʠʬʠʢʘʮʠʷ, ʘ, ʥʘʧʨʦʪʠʚ, ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʣʦʢʘʣʴʥʳʭ ʢʦʥʪʝʢʩʪʦʚ 
[1, ʩ. 45]. ɽʩʣʠ ʨʘʥʴʰʝ çʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʱʝʛʦè ʟʚʫʯʘʣʠ ʢʘʢ ʬʘʥʪʘʩʪʠʢʘ ð 
ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʨʦʙʦʪʳ, ʙʣʦʢʯʝʡʥ ð ʪʦ ʚ 2025 ʛʦʜʫ ʦʥʠ ʧʝʨʝʩʪʘʣʠ 
ʙʳʪʴ ʘʙʩʪʨʘʢʮʠʷʤʠ. ʆʥʠ ʩʪʘʣʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʘʣʴʥʦ ʨʝʰʘʶʪ 
ʦʩʪʨʳʝ ʧʨʦʙʣʝʤʳ: ʩʙʦʠ ʚ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ, ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, 
ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʇʘʥʜʝʤʠʷ, ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ 
ʧʦʪʨʷʩʝʥʠʷ ʠ ʫʩʢʦʨʷʶʱʠʡʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʢʘʟʘʣʠ ʦʜʥʦ: 
ʛʣʦʙʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʭʨʫʧʢʠ. ʂʦʛʜʘ ʦʜʠʥ ʫʟʝʣ ʣʦʤʘʝʪʩʷ ð ʨʫʰʠʪʩʷ ʚʩʸ. ʀ 
ʪʝʧʝʨʴ ʢʦʤʧʘʥʠʠ, ʨʝʛʠʦʥʳ ʠ ʩʪʨʘʥʳ ʥʘʯʠʥʘʶʪ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʩʚʦʠ ʤʦʜʝʣʠ ʥʘ 
ʦʩʥʦʚʝ ʪʨʸʭ ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʦʚ: ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʮʠʬʨʦʚʘʷ 
ʫʩʪʦʡʯʠʚʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʨʘʙʦʪʢʠ 
ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʩʧʦʩʦʙʥʳʭ ʩʚʷʟʘʪʴ 
ʤʘʢʨʦʪʨʝʥʜʳ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʩ ʤʠʢʨʦʫʨʦʚʥʝʚʳʤʠ ʧʨʘʢʪʠʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. 
ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʨʝʤʷʩʴ ʙʳʪʴ 
ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ, ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʛʦʥʢʝ ʟʘ ʧʦʩʣʝʜʥʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 
ʪʨʝʥʜʘʤʠ, ʫʧʫʩʢʘʷ ʠʟ ʚʠʜʫ ʠʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ ʚ 
ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʎʝʣʴ ʩʪʘʪʴʠ ï ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʫʶ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʟʦʚʳ ʚ ʣʦʢʘʣʴʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ɺʳʜʝʣʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʛʣʦʙʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʪʨʝʥʜʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʦʥʪʝʢʩʪ 2025 ʛʦʜʘ. 
2. ʀʩʩʣʝʜʦʚʘʪʴ ʙʘʨʴʝʨʳ ʠ ʜʨʘʡʚʝʨʳ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ. 
3. ʇʨʝʜʣʦʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ 
ʪʨʝʥʜʦʚ ʚ ʣʦʢʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. 
1. ɻʣʦʙʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʥʜʳ 2025 ʛʦʜʘ: ʥʦʚʳʡ ʣʘʥʜʰʘʬʪ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʠʩʢʦʚ 
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ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʬʫʪʫʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʪʯʸʪʦʚ (ʪʘʢʠʭ ʢʘʢ 
ʦʪʯʸʪʳ Gartner, McKinsey, ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ) ʧʦʟʚʦʣʷʝʪ 
ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʛʘʪʨʝʥʜʦʚ, ʥʦʩʷʱʠʭ ʩʪʨʫʢʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ. 
1.1. ɼʝʤʦʢʨʘʪʠʟʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʠ ʧʦʚʩʝʤʝʩʪʥʳʝ 
ʚʳʯʠʩʣʝʥʠʷ. ʀʀ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʧʨʝʨʦʛʘʪʠʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʛʠʛʘʥʪʦʚ. 
ʈʘʟʚʠʪʠʝ ʧʣʘʪʬʦʨʤ çʀʀ-ʢʘʢ-ʫʩʣʫʛʘè (AI-as-a-Service) ʠ low-code/no-code 
ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʤʘʣʳʤ ʠ ʩʨʝʜʥʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʚʥʝʜʨʷʪʴ ʩʣʦʞʥʳʝ 
ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ 
ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ [2, ʩ. 18]. ɻʣʦʙʘʣʴʥʳʡ ʪʨʝʥʜ 
ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʝʨʝʭʦʜ ʦʪ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʀʀ ʢ ʛʝʥʝʨʘʪʠʚʥʳʤ 
ʩʠʩʪʝʤʘʤ, ʩʧʦʩʦʙʥʳʤ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʡ ʢʦʥʪʝʥʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʣʦʢʘʣʴʥʘʷ ʟʘʜʘʯʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʘʥʘʣʠʟʘ 
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ð ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʷʟʳʢʘʭ ʠ ʚ 
ʨʘʤʢʘʭ ʦʪʨʘʩʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ð ʩ ʫʯʸʪʦʤ ʧʨʘʚʦʚʳʭ ʠ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ 
ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʳ. 
1.2. ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ 
ʤʝʜʠʮʠʥʘ. ʇʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ CRISPR, ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠ 
ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ ʩʦʟʜʘʥʠʶ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʝʢʘʨʩʪʚ, 
ʛʝʥʥʦʡ ʪʝʨʘʧʠʠ ʠ ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ. ɻʣʦʙʘʣʴʥʳʡ ʚʳʟʦʚ ï ʵʪʦ ʙʦʨʴʙʘ ʩ ʨʘʥʝʝ 
ʥʝʠʟʣʝʯʠʤʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʧʨʦʜʣʝʥʠʝ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 
ʃʦʢʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 
ʙʠʦʙʘʥʢʦʚ, ʨʘʟʚʠʪʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ 
ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʨʤʘʪʠʚʥʦʡ 
ʙʘʟʳ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʪʠʤʫʣʠʨʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʴ. 
1.3. çɿʝʣʸʥʳʡè ʧʝʨʝʭʦʜ (Green Transition) ʠ ʢʨʫʛʦʚʘʷ ʵʢʦʥʦʤʠʢʘ. 
ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʧʦʚʝʩʪʢʘ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ 
ʛʣʦʙʘʣʴʥʦʛʦ ʚʳʟʦʚʘ, ʪʨʝʙʫʶʱʝʛʦ ʣʦʢʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʄʠʨʦʚʦʡ ʪʨʝʥʜ ʥʘ 
ʜʝʢʘʨʙʦʥʠʟʘʮʠʶ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, 
ʚʦʜʦʨʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ ʫʣʘʚʣʠʚʘʥʠʷ ʫʛʣʝʨʦʜʘ. ɼʣʷ ʣʦʢʘʣʴʥʳʭ 
ʠʛʨʦʢʦʚ ʵʪʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʟʘʜʘʯʠ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 
ʩʦʟʜʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 
ʧʨʦʛʨʘʤʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʋʩʧʝʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ 
ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʩʢʦʣʴʢʦ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʚ 
ʫʩʣʦʚʠʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ [3, ʩ. 72]. 
2. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ ʚ ʫʩʣʦʚʠʷʭ ʜʠʚʝʨʛʝʥʮʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠ 
ʣʦʢʘʣʴʥʦʛʦ 
ʂʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʚ 2025 ʛʦʜʫ ʷʚʣʷʝʪʩʷ 
ʫʩʪʨʘʥʝʥʠʝ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʤʘʩʰʪʘʙʦʤ ʚʥʝʜʨʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʜʝʣʘʤʠ 
ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ 
ʪʨʝʭ ʵʪʘʧʦʚ. 
2.1. ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʢʦʥʪʝʢʩʪʫʘʣʠʟʘʮʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʥʝ 
ʧʨʦʩʪʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʝʣʝʚʘʥʪʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʪʨʝʥʜʳ, ʥʦ ʠ ʧʨʦʚʝʩʪʠ ʠʭ 
ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ. ʀʩʧʦʣʴʟʫʶʪʩʷ 
ʠʥʩʪʨʫʤʝʥʪʳ PESTLE-ʘʥʘʣʠʟʘ (Political, Economic, Social, Technological, 
Legal, Environmental) ʠ ʘʥʘʣʠʟʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ (Stakeholder 
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Analysis). ʅʘʧʨʠʤʝʨ, ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʚ ʝʚʨʦʧʝʡʩʢʦʡ 
ʩʪʦʣʠʮʝ ʠ ʚ ʙʳʩʪʨʦ ʨʘʩʪʫʱʝʤ ʛʦʨʦʜʝ ɸʟʠʠ ʙʫʜʝʪ ʠʤʝʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 
ʨʘʟʣʠʯʠʷ ʚ ʧʨʠʦʨʠʪʝʪʘʭ, ʠʩʪʦʯʥʠʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʦʞʠʜʘʥʠʷʭ ʛʨʘʞʜʘʥ. 
2.2. ɸʜʘʧʪʘʮʠʷ ʠ ʛʠʙʨʠʜʠʟʘʮʠʷ. ʇʨʷʤʦʡ ʧʝʨʝʥʦʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 
ʦʙʨʝʯʸʥ ʥʘ ʚʳʩʦʢʠʝ ʨʠʩʢʠ. ʉʪʨʘʪʝʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ 
ʛʠʙʨʠʜʥʳʭ ʨʝʰʝʥʠʡ ð ʵʪʦ ʦʟʥʘʯʘʝʪ ʜʦʨʘʙʦʪʢʫ ʛʣʦʙʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜ 
ʣʦʢʘʣʴʥʳʝ ʥʫʞʜʳ. ʂʝʡʩ: ʢʦʤʧʘʥʠʷ M-KOPA ʚ ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʝ 
ʘʜʘʧʪʠʨʦʚʘʣʘ ʤʦʜʝʣʴ ʤʠʢʨʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ IoT (ʀʥʪʝʨʥʝʪʘ 
ʚʝʱʝʡ) ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʦʤʦʭʦʟʷʡʩʪʚʘʤ, ʥʝ ʠʤʝʶʱʠʤ 
ʜʦʩʪʫʧʘ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ ʠ ʵʣʝʢʪʨʦʩʝʪʷʤ [4, ʩ. 5]. 
ɻʣʦʙʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, IoT) ʙʳʣʘ ʛʠʙʨʠʜʠʟʠʨʦʚʘʥʘ ʩ 
ʣʦʢʘʣʴʥʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʴʶ (ʤʠʢʨʦʧʣʘʪʝʞʠ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ). 
2.3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʢʦʤʧʝʪʝʥʮʠʡ. ʋʩʧʝʰʥʘʷ 
ʣʦʢʘʣʠʟʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ ʚ ʠʟʦʣʷʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʢʣʘʩʪʝʨʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʥʘʫʯʥʳʝ ʠʥʩʪʠʪʫʪʳ, ʚʝʥʯʫʨʥʳʭ 
ʠʥʚʝʩʪʦʨʦʚ, ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ ʠ ʩʪʘʨʪʘʧʳ. ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ ð 
ʬʦʨʤʠʨʦʚʘʥʠʝ çʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳè ʢʦʤʧʝʪʝʥʮʠʡ ʚʥʫʪʨʠ ʵʢʦʩʠʩʪʝʤʳ, ʯʪʦ 
ʩʥʠʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʥʝʰʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʫʩʢʦʨʷʝʪ ʚʥʝʜʨʝʥʠʝ 
ʠʥʥʦʚʘʮʠʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʟʜʝʩʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʚʳʩʪʫʧʘʷ 
ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʪʘʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 
ʧʘʨʪʥʸʨʩʪʚʘ, ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʠ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
(ʪʝʭʥʦʧʘʨʢʦʚ, ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʮʝʥʪʨʦʚ). 
3. ʂʝʡʩ-ʩʪʘʜʠ: ʩʪʨʘʪʝʛʠʷ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʨʦʩʩʠʡʩʢʦʡ IT-ʠʥʜʫʩʪʨʠʠ ʚ ʫʩʣʦʚʠʷʭ 
ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ 
ʉʠʪʫʘʮʠʷ ʩ ʫʭʦʜʦʤ ʩ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʚʝʥʜʦʨʦʚ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʣʘ ʩʪʨʝʩʩ-ʪʝʩʪʦʤ ʜʣʷ ʣʦʢʘʣʴʥʦʡ IT-ʠʥʜʫʩʪʨʠʠ. 
ɻʣʦʙʘʣʴʥʳʡ ʪʨʝʥʜ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ ʩʪʦʣʢʥʫʣʩʷ ʩ ʣʦʢʘʣʴʥʳʤ ʚʳʟʦʚʦʤ ð 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. 
ɻʣʦʙʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ: ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʣʘʪʬʦʨʤ ʚ ʦʙʣʘʩʪʠ 
ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ERP, CRM), ʦʧʝʨʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʢʠ. 
ʃʦʢʘʣʴʥʳʡ ʦʪʚʝʪ: ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ. 
 
1. ɼʠʘʛʥʦʩʪʠʢʘ: ʚʳʷʚʣʝʥʘ ʢʨʠʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʝʡ 
(ʛʦʩʩʝʢʪʦʨ, ʬʠʥʘʥʩʳ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ) ʦʪ ʠʥʦʩʪʨʘʥʥʦʛʦ ʇʆ; ʦʧʨʝʜʝʣʝʥʳ 
ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʟʘʤʝʥʳ. 
2. ɸʜʘʧʪʘʮʠʷ: ʈʦʩʩʠʡʩʢʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʩʪʘʣʠ ʩʣʝʧʦ ʢʦʧʠʨʦʚʘʪʴ 
ʬʫʥʢʮʠʦʥʘʣ ʟʘʧʘʜʥʳʭ ʘʥʘʣʦʛʦʚ. ʇʨʦʠʟʦʰʣʘ ʛʠʙʨʠʜʠʟʘʮʠʷ: ʙʳʣʠ ʩʦʟʜʘʥʳ 
ʨʝʰʝʥʠʷ, ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʝʛʫʣʷʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʠʚ ʧʨʠʚʳʯʥʳʡ ʜʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʬʝʡʩ ʠ ʣʦʛʠʢʫ ʨʘʙʦʪʳ. 
3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ: ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʩʪʫʧʠʣʦ ʠʥʠʮʠʘʪʦʨʦʤ 
ʩʦʟʜʘʥʠʷ ɸʅʆ çʀʊ-ʠʥʜʫʩʪʨʠʷè, ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʇʆ, ʘ ʪʘʢʞʝ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʴʛʦʪ ʠ ʛʨʘʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʕʪʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ 
ʢʦʦʧʝʨʘʮʠʶ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ ʠ ʫʩʢʦʨʠʣʦ ʧʨʦʮʝʩʩ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, 
ʧʨʝʚʨʘʪʠʚ ʛʣʦʙʘʣʴʥʳʡ ʚʳʟʦʚ ʚ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʠʛʨʦʢʦʚ. 



 

85 
 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ 2025 ʛʦʜʫ 
ʠʥʥʦʚʘʮʠʠ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʭ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʘʨʘʜʠʛʤʝ çʛʣʦʙʘʣʴʥʦʝ ʯʝʨʝʟ 
ʣʦʢʘʣʴʥʦʝè. ɻʣʦʙʘʣʴʥʳʝ ʪʨʝʥʜʳ ʟʘʜʘʶʪ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʦ ʨʝʘʣʴʥʘʷ 
ʮʝʥʥʦʩʪʴ ʩʦʟʜʘʸʪʩʷ ʥʘ ʫʨʦʚʥʝ ʠʭ ʩʠʪʫʘʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ. 
ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 
1. ʂʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʤʝʱʘʝʪʩʷ ʦʪ ʦʙʣʘʜʘʥʠʷ ʧʝʨʝʜʦʚʦʡ 
ʪʝʭʥʦʣʦʛʠʝʡ ʢ ʩʧʦʩʦʙʥʦʩʪʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ. 
2. ʌʫʥʢʮʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ: ʦʪ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʮʝʣʝʡ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʛʠʙʢʠʭ, ʘʜʘʧʪʠʚʥʳʭ 
ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʢ ʙʳʩʪʨʦʡ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ 
ʛʣʦʙʘʣʴʥʦʡ ʠ ʣʦʢʘʣʴʥʦʡ ʩʨʝʜʳ. 
3. ʋʩʧʝʰʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʛʜʝ ʩʠʥʝʨʛʠʷ ʤʝʞʜʫ ʥʘʫʢʦʡ, ʙʠʟʥʝʩʦʤ ʠ 
ʛʦʩʫʜʘʨʩʪʚʦʤ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʜʨʘʡʚʝʨʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʢʦʤʧʘʥʠʠ ʠ ʩʪʨʘʥʳ ʤʦʛʫʪ ʜʦʙʠʪʴʩʷ 
ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʝʩʣʠ ʥʝ ʧʨʦʩʪʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʪʨʝʥʜʳ, ʘ 
ʘʢʪʠʚʥʦ ʘʜʘʧʪʠʨʫʶʪ ʠʭ ʧʦʜ ʩʚʦʠ ʫʩʣʦʚʠʷ ð ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ, 
ʩʫʚʝʨʝʥʥʳʝ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. 
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ɿʘʭʘʨʦʚʘ ɽ.ʖ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʈʦʩʩʠʷ 

 

ʂʃʖʏɽɺʓɽ ʇʆʅʗʊʀʗ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʄʓʐʃɽʅʅʆɻʆ 

ʄɸʈʂɽʊʀʅɻɸ ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʫʱʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʢʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʘʨʢʝʪʠʥʛʘ B2B ʠ B2C. ʀʟʫʯʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʤʘʨʢʝʪʠʥʛʦʤ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʘʭ, ʧʦʜʨʦʙʥʦ 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʠʟ ʘʩʧʝʢʪʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʢʪʫʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʤʘʨʢʝʪʠʥʛʝ B2B. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 

ʚʣʠʷʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʤʝʪʦʜʳ ʧʨʦʜʚʠʞʝʥʠʷ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʚʝʜʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʜʚʠʞʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ, ʧʨʦʜʚʠʞʝʥʠʝ, ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʨʳʥʦʢ. 

 

Zakharova E.Y. 

Saint Petersburg State University, Saint Petersburg, Russia 

 

KEY CONCEPTS AND FEATURES OF INDUSTRIAL MARKETING IN 

MODERN CONDITIONS 

 

Abstract. The article is devoted to the analysis of the essence and specifics of 

industrial branding in modern conditions. The theoretical aspects of B2B and B2C 

marketing are considered. The differences between consumer and industrial market 

are studied, and some of the aspects are described in detail. The current research 

directions in B2B marketing are analyzed. Conclusions are drawn about the 

influence of the features of industrial marketing on the methods of promotion of 

manufactured products, and specific aspects of promotion are given. 

Key words: consumer market, promotion, industrial market. 
 

ʈʘʟʚʠʪʠʝ ʤʘʨʢʝʪʠʥʛʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʙʠʟʥʝʩʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʨʘʩʪʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʙʳʩʪʨʦʤ ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʨʳʥʢʘ, ʧʦʪʨʝʙʠʪʝʣʴ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤ ʠ ʠʟʙʠʨʘʪʝʣʴʥʳʤ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʘʢʪʫʘʣʠʟʠʨʫʶʪ ʤʘʨʢʝʪʠʥʛ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʪʘʚʷʪ ʧʝʨʝʜ ʥʠʤ ʥʦʚʳʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ.  

ʄʘʨʢʝʪʠʥʛ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʨʳʥʦʢ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʫʩʣʫʛ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ 

ʚʳʛʦʜʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʠʣʠ ʤʘʨʢʝʪʠʥʛʘ 

business-to-consumer (ʜʘʣʝʝ ï B2C). ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ ʦʪʨʘʞʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʢʦʤʧʘʥʠʠ ʩ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʦʪʥʦʰʝʥʠʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʨʘʟʚʠʪʳʤ ʩʯʠʪʘʝʪʩʷ ʤʘʨʢʝʪʠʥʛ ʚ ʩʝʛʤʝʥʪʝ business-to-

business (ʜʘʣʝʝ ï B2B), ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʝʪʦʜʘʭ 

ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʦʤ. ɺ ɺ2ɺ ʠʣʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʨʢʝʪʠʥʛʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʨʘʙʦʪʘʝʪ ʥʝ ʥʘ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʥʘ ʜʨʫʛʠʝ ʢʦʤʧʘʥʠʠ. ʂʦʚʘʣʝʚ ɸ. ʀ. 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ʢʘʢ çʜʝʣʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ-ʦʨʛʘʥʠʟʘʮʠʷʤʠè [2, ʩ. 21]. ʈʫʜʥʠʮʢʠʡ ɼ. ɹ. ʚʢʣʶʯʘʝʪ ʚ ʩʠʩʪʝʤʫ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ çʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʘ 

ʨʳʥʢʝ, ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʠʥʜʠʚʠʜʫʘʣʘʤʠ, ʝʩʣʠ 

ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʪʦʚʘʷ ʟʘʢʫʧʢʘ ʪʦʚʘʨʦʚ ʩ ʮʝʣʴʶ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʧʨʦʜʘʞʠ ʠʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè. [5, ʩ. 9] 

ʅʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʵʪʦʪ ʚʠʜ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʦʚ. 

ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʦʚ 

ʂʨʠʪʝʨʠʡ 

ʩʨʘʚʥʝʥʠʷ 

ʇʨʦʤʳʰʣʝʥʥʳʡ 

ʨʳʥʦʢ 

ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ 

ʇʦʪʨʝʙʠʪʝʣʴ ʋʟʢʠʡ ʠ ʩʪʘʙʠʣʴʥʳʡ 

ʢʨʫʛ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʐʠʨʦʢʠʡ ʢʨʫʛ 

ʦʙʝʟʣʠʯʝʥʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʇʨʦʜʫʢʮʠʷ ɿʘʯʘʩʪʫʶ ʩʣʦʞʥʘʷ, 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʊʦʚʘʨʳ ʤʘʩʩʦʚʦʛʦ ʩʧʨʦʩʘ 

ʂʘʥʘʣʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʇʨʷʤʳʝ ʢʘʥʘʣʳ, ʯʘʩʪʦ 

ʣʠʯʥʳʝ ʧʨʦʜʘʞʠ 

ʂʦʩʚʝʥʥʳʝ 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʧʨʦʩʘ 

ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʉʧʨʦʩ ʧʝʨʚʠʯʝʥ, 

ʚʦʟʤʦʞʥʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʜ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘ 

ʇʨʝʜʣʦʞʝʥʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʧʨʦʩʘ 

ʄʦʪʠʚ ʧʦʢʫʧʢʠ ʈʘʮʠʦʥʘʣʴʥʳʡ ʄʦʞʝʪ ʙʳʪʴ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʅʝʩʢʦʣʴʢʦ ʣʠʮ ɿʘʯʘʩʪʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʂʘʥʘʣʳ ʧʨʦʜʚʠʞʝʥʠʷ ʇʝʨʝʛʦʚʦʨʳ, ʚʳʩʪʘʚʢʠ, 

ʧʨʝʟʝʥʪʘʮʠʠ, ʣʠʯʥʳʝ 

ʧʨʦʜʘʞʠ 

ʀʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ, 

ʪʝʣʝʨʝʢʣʘʤʘ, ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ, ʉʄʀ ʠ ʪ. ʜ. 
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʘʜʘʧʪʘʮʠʠ 

ʨʝʢʣʘʤʥʳʭ 

ʦʙʨʘʱʝʥʠʡ 

ɽʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟ-

ʟʘ ʩʣʦʞʥʦʩʪʠ ʧʨʦʜʫʢʪʘ 

ʅʝʪ 

 ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʤʘʨʢʝʪʠʥʛ. 

ʆʙʲʝʢʪʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʳʥʦʢ, ʝʛʦ 

ʩʫʙʲʝʢʪʳ. ʇʨʝʜʤʝʪ ï ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʪʘʙʣʠʮʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʥʢʘ, ʜʘʣʝʝ ʘʚʪʦʨ ʠʟʫʯʠʪ ʠʭ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ʋʟʢʠʡ ʠ ʩʪʘʙʠʣʴʥʳʡ ʢʨʫʛ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʨʫʧʥʳʭ 

ʧʦʢʫʧʘʪʝʣʝʡ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʟʘʢʘʟʦʚ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ çʫʩʣʦʞʥʷʝʪ 

ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʳʙʦʨ ʩʧʦʩʦʙʦʚ ʧʨʦʜʚʠʞʝʥʠʷè [3, 

ʩ. 97]. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, çʵʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʦʚ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʧʦʢʫʧʢʝ, ʪʘʢ ʢʘʢ 

ʧʦʩʪʘʚʱʠʢ ʠ ʝʛʦ ʪʦʚʘʨ ʫʞʝ ʧʨʦʚʝʨʝʥʳè [4, ʩ. 317], ʫʧʨʦʱʘʝʪʩʷ ʟʘʢʫʧʢʘ ʥʦʚʦʡ 

ʧʘʨʪʠʠ. ʊʦʚʘʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʢʣʘʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʘʞʫʪʩʷ 

ʥʝʘʢʪʫʘʣʴʥʳʤʠ ʠ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤʠ ʜʣʷ ʙʠʟʥʝʩʘ. ʂ ʧʨʠʤʝʨʫ, ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʨʛʝʪʠʨʦʚʘʥʥʦʡ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʘʡʪʘʭ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ.  

ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʨʘʮʠʦʥʘʣʴʥʳʝ ʤʦʪʠʚʳ ʧʨʠ ʧʦʢʫʧʢʝ. ʅʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ 

ʧʦʢʫʧʘʪʝʣʴ ʩʪʨʝʤʠʪʩʷ ʚʳʙʨʘʪʴ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ, ʦʥ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʝʛʦ ʧʦʣʴʟʦʡ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʥʝ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʦʪʠʚʘʤʠ ʧʨʠ ʧʦʢʫʧʢʝ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʤʝʥʪʳ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ.  

ʉʧʨʦʩ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʣʦʞʝʥʠʝ. ɿʘʯʘʩʪʫʶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʩʣʦʞʥʳʭ ʪʦʚʘʨʦʚ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʙʝʟ ʥʘʣʠʯʠʷ ʟʘʧʨʦʩʘ ʦʪ 

ʧʦʢʫʧʘʪʝʣʝʡ. ʅʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ ʧʣʘʥʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʟʘʢʘʟʘ. ʇʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦ 

ʛʨʦʟʠʪ ʧʨʝʜʧʨʠʷʪʠʶ ʣʠʰʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʭʨʘʥʝʥʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʭʫʜʰʝʥʠʝʤ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʷʤʳʝ ʢʘʥʘʣʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʦʢʫʧʘʪʝʣʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʟʘʢʫʧʘʪʴ ʪʦʚʘʨ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ, ʥʘʧʨʷʤʫʶ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʟʘʢʫʧʢʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʩʣʦʞʥʳʭ ʪʦʚʘʨʦʚ. 

ʂʦʛʜʘ ʢʘʢ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʧʨʦʜʘʞʠ ʟʘʯʘʩʪʫʶ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʯʝʨʝʟ 

ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ ʜʣʷ ʦʙʝʟʣʠʯʝʥʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ʎʠʢʣ ʧʨʦʜʘʞ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʜʣʠʥʥʳʤ ʠ 

ʟʘʪʷʥʫʪʴʩʷ ʥʘ ʛʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʘ ʥʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʥʝ ʦʜʠʥ ʵʪʘʧ ʧʝʨʝʛʦʚʦʨʦʚ.  
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ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʧʦʢʫʧʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʣʠʮʘʤʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ: ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʤʝʥʝʜʞʝʨʳ ʧʦ ʟʘʢʫʧʢʘʤ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʢʨʫʧʥʦʡ ʠ ʜʦʨʦʛʦʡ ʧʦʢʫʧʢʝ, ʢ 

ʧʨʠʤʝʨʫ, ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʯʘʩʪʠʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʝʛʦ ʚʣʘʜʝʣʴʮʳ, çʦʥʠ ʦʙʣʘʜʘʶʪ 

ʛʣʫʙʦʢʠʤ ʧʦʥʠʤʘʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʢʦʥʢʨʝʪʥʦ ʠʤ ʧʨʝʜʣʘʛʘʶʪ ɺ2ɺ-ʧʦʩʪʘʚʱʠʢʠ, ʠ 

ʥʘʮʝʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʚʦʝʡ ʬʠʨʤʳè [6, ʩ. 16]. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʧʨʦʜʚʠʞʝʥʠʷ. ʊʦʚʘʨʳ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ ʤʦʛʫʪ 

ʙʳʪʴ ʩʣʦʞʥʳʤʠ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ, ʧʦʵʪʦʤʫ ʚ ʠʭ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʘʞʥʘ ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʘʜʘʧʪʘʮʠʷ ʦʙʨʘʱʝʥʠʷ ʢ ʧʦʢʫʧʘʪʝʣʶ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʯʠʪʘʶʪʩʷ ʚʳʩʪʘʚʢʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʨʘʟʜʘʪʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺʘʞʥʦ ʢʨʘʪʢʦ ʧʝʨʝʜʘʪʴ ʮʝʥʥʦʩʪʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ, ʘ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʝʛʦʚʦʨʦʚ ʦʙʦʟʥʘʯʠʪʴ ʚʳʛʦʜʳ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʦʜʚʠʛʘʪʴ ʧʨʦʜʫʢʮʠʶ ʯʝʨʝʟ ʧʨʦʬʠʣʴʥʳʝ 

ʩʘʡʪʳ ʠ ʞʫʨʥʘʣʳ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʦʤʧʘʥʠʠ-

ʧʦʪʨʝʙʠʪʝʣʠ. ʄʘʨʢʝʪʦʣʦʛʠ ʥʘ ʨʳʥʢʝ ɺ2ɺ çʜʦʣʞʥʳ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢ 

ʨʫʢʦʚʦʜʠʪʝʣʠ ʢʦʤʧʘʥʠʡ-ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʩʚʦʶ ʧʨʠʙʳʣʴ, 

ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʠʟʜʝʨʞʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʳʪʘ ʠ ʦʩʪʘʚʘʪʴʩʷ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘè [7, ʩ. 404]. 

ʉʧʝʮʠʬʠʯʝʩʢʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ, ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʨʦʩ 

ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʯʘʱʝ ʥʝʵʣʘʩʪʠʯʝʥ, ʟʘ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʫʨʦʚʥʝ ʮʝʥ 

ʥʝ ʩʣʝʜʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ. 

ʀʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʬʘʢʪ ʥʝʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. 

ʅʝʮʝʥʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ï ʵʪʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚ ʚʳʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, 

ʫʜʦʙʩʪʚʦ ʟʘʢʘʟʘ, ʩʝʨʚʠʩʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʘʱʝʥʥʦʩʪʴ. ʎʝʥʘ ʟʜʝʩʴ ʠʛʨʘʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ. 

ʈʦʣʴ ʙʨʝʥʜʠʥʛʘ ʩʥʠʞʝʥʘ. ɺ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʤʘʨʢʝʪʠʥʛʝ ʙʨʝʥʜʠʥʛ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʠʜʞʘ ʢʦʤʧʘʥʠʠ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʢʦʥʪʨʘʛʝʥʪʦʚ. ɹʨʝʥʜʠʥʛ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʬʠʨʤʝʥʥʦʛʦ ʣʦʛʦʪʠʧʘ ʠ 

ʜʠʟʘʡʥʘ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʤʠʩʩʠʠ, ʩʣʦʛʘʥʘ ʠ ʪ. ʜ. ɼʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʦʤʦʛʘʶʪ ʢʦʤʧʘʥʠʠ ʚʳʜʝʣʠʪʴʩʷ ʥʘ ʨʳʥʢʝ, ʧʦʣʫʯʠʪʴ ʜʦʚʝʨʠʝ ʢʣʠʝʥʪʘ, 

ʧʨʠʦʙʨʝʩʪʠ ʣʦʷʣʴʥʦʩʪʴ ʘʫʜʠʪʦʨʠʠ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʨʢʝʪʠʥʛʝ ʜʦʩʪʠʯʴ ʵʪʠʭ 

ʮʝʣʝʡ ʧʦʤʦʛʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʧʦʩʣʝʧʨʦʜʘʞʥʳʡ ʩʝʨʚʠʩ ʠ ʜʨʫʛʠʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ. 

ʇʦʩʪʨʦʝʥʠʝ ʙʨʝʥʜʘ ʟʜʝʩʴ ʪʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ 

ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʠ-ʧʨʦʜʘʚʮʘ ʥʘ ʨʳʥʢʝ, ʥʦ ʨʦʣʴ ʙʨʝʥʜʠʥʛʘ ʚʩʸ ʞʝ ʚʪʦʨʠʯʥʘ. 

ʇʦʪʨʝʙʠʪʝʣʠ ʦʪʩʣʝʞʠʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʤʧʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ (ʅʊʇ). ʇʦʩʢʦʣʴʢʫ çʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʳʥʢʘ ɺ2ɺ ʷʚʣʷʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ, ʫʥʠʢʘʣʴʥʦʩʪʴ ʪʦʚʘʨʦʚè [1, ʩ. 249], ʢʦʤʧʘʥʠʠ-

ʧʦʪʨʝʙʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʚ ʦʪʨʘʩʣʠ, ʦʥʠ ʩʣʝʜʷʪ ʟʘ ʧʦʩʣʝʜʥʠʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ, ʩʪʨʝʤʷʩʴ ʧʨʠʦʙʨʝʩʪʠ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʫʶ ʠ 
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ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.   

ɺʳʩʦʢʘʷ ʨʦʣʴ ʩʝʨʚʠʩʘ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʣʝʧʨʦʜʘʞʥʦʛʦ 

ʩʝʨʚʠʩʘ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʫʩʧʝʭʘ 

ʢʦʤʧʘʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, 

ʧʨʦʜʫʢʮʠʷ ʥʘ ʨʳʥʢʝ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʴʶ. 

ʇʦʩʣʝ ʧʦʢʫʧʢʠ ʪʦʚʘʨ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ, ʧʨʦʜʘʚʮʫ ʚʘʞʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʵʪʠ ʫʩʣʫʛʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘ ʨʳʥʢʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʥʢʘ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʦʪʨʘʩʣʷʭ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʪʦʚʘʨʘʤʠ, ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʧʝʨʝʭʦʜ ʧʦʢʫʧʘʪʝʣʷ ʢ ʢʦʥʢʫʨʝʥʪʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʩʪʘʚʘʥʠʝ, ʩʫʱʝʩʪʚʫʶʱʝʝ ʤʝʞʜʫ ʤʘʨʢʝʪʠʥʛʦʤ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʢʪʫʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʤʘʨʢʝʪʠʥʛʝ B2B. ɸʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʜʘʣʝʝ 

ï ʀʀ) ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʜʘʣʝʝ ï ʄʆ), CRM-ʤʘʨʢʝʪʠʥʛʘ ʠ ʜʨʫʛʠʭ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʥʦʚʰʝʩʪʚ ʚ ʤʘʨʢʝʪʠʥʛʝ B2B ʜʘʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ, ʦʜʥʘʢʦ ʜʣʷ B2B ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʜʦʠʟʤʝʥʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʳʥʢʘ ʠ ʧʦʪʨʝʙʠʪʝʣʷ. ʆʩʥʦʚʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2. 

ɸʢʪʫʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʤʘʨʢʝʪʠʥʛʝ B2B 

ʅʘʧʨʘʚʣʝʥʠʷ ʉʦʜʝʨʞʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ 

ʤʘʰʠʥʥʦʝ 

ʦʙʫʯʝʥʠʝ 

ʀʀ ʠ ʄʆ ʧʨʦʠʟʚʝʣʠ ʨʝʚʦʣʶʮʠʶ ʚ ʩʬʝʨʝ ʧʨʦʜʘʞ ʠ 

ʤʘʨʢʝʪʠʥʛʘ B2B. ʏʘʪ-ʙʦʪʳ ʠ ʜʠʘʣʦʛʦʚʳʡ ʀʀ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʚʘʨʘʭ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ [15, ʩ. 21]. ʀʀ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ ʘʫʜʠʪʦʨʠʠ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ 

ʤʘʨʢʝʪʦʣʦʛʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʜʣʷ ʢʣʠʝʥʪʦʚ ʩʝʛʤʝʥʪʘ, ʩʦʟʜʘʚʘʪʴ ʠʭ 

ʧʦʜʨʦʙʥʳʝ ʧʨʦʬʠʣʠ. ʂʦʤʧʘʥʠʠ ʧʨʠʤʝʥʷʶʪ ʀʀ ʜʣʷ 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʨʳʥʢʘ. ʆʨʛʘʥʠʟʘʮʠʠ B2B ʚʩʸ 

ʯʘʱʝ ʧʨʠʤʝʥʷʶʪ ʩʦʮ. ʩʝʪʠ ʠ ʩʘʡʪʳ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʫʘʣʴʥʳ ʘʣʛʦʨʠʪʤʳ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʪʝʥʪʘ. ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʜʘʞ 

ʥʘ ʦʩʥʦʚʝ ʀʀ ʠ ʄʆ ʘʥʘʣʠʟʠʨʫʶʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, 

ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʦʮʝʥʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʢʦʥʚʝʨʩʠʠ [8, ʩ. 41]. ɸʥʘʣʠʟ ʥʘʩʪʨʦʝʥʠʡ ʧʦ 
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ʦʪʟʳʚʘʤ ʠ ʜʨʫʛʠʤ ʦʥʣʘʡʥ-ʠʩʪʦʯʥʠʢʘʤ ʧʦʟʚʦʣʷʝʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʨʝʧʫʪʘʮʠʶ ʢʦʤʧʘʥʠʠ [13, c. 85]. ʊʘʢʞʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʷʚʣʷʶʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ ʚ ʧʫʪʠ 

ʢʣʠʝʥʪʘ, ʧʦʟʚʦʣʷʷ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʎʠʬʨʦʚʦʡ 

ʤʘʨʢʝʪʠʥʛ 

ʄʘʨʢʝʪʠʥʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʤʝʜʠʘ ʥʝʦʙʭʦʜʠʤ 

ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʦʭʚʘʪʘ ʢʣʠʝʥʪʦʚ ʥʘ ʨʳʥʢʝ B2B. 

ʇʨʦʜʚʠʞʝʥʠʝ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʪʨʘʪʝʛʠʠ ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʘ B2B, ʟʘʤʝʪʥʳʡ ʚ ʚʳʜʘʯʝ 

ʩʘʡʪ ʧʨʠʚʣʝʯʝʪ ʙʦʣʴʰʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʢʘʟʯʠʢʦʚ [10, ʩ. 

4]. ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʩʯʠʪʘʝʪʩʷ ʢʘʥʘʣʦʤ ʜʚʫʩʪʦʨʦʥʥʝʡ 

ʩʚʷʟʠ, ʦʜʥʘʢʦ ʚ ʩʬʝʨʝ B2B ʦʥʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʢʘʥʘʣ ʜʣʷ ʨʘʩʩʳʣʢʠ ʨʝʢʣʘʤʥʳʭ ʦʙʨʘʱʝʥʠʡ. 

ɺʝʜʝʥʠʝ ʩʦʮ. ʩʝʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʠ [9, ʩ. 48], ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

CRM-

ʤʘʨʢʝʪʠʥʛ 

ʋʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ (CRM) 

ʦʙʲʝʜʠʥʷʝʪ ʩʪʨʘʪʝʛʠʶ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʧʦʚʳʰʘʷ ʠʭ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʠ ʩʪʠʤʫʣʠʨʫʷ ʨʦʩʪ ʙʠʟʥʝʩʘ [14, ʩ. 51]. 

ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʪʠʥʛ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʘʥʥʳʭ: ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʩʝʛʤʝʥʪʘʮʠʶ 

ʢʣʠʝʥʪʦʚ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʪʘʨʛʝʪʠʥʛ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ. ɼʘʥʥʳʡ ʚʠʜ 

ʤʘʨʢʝʪʠʥʛʘ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʩʠʩʪʝʤʦʡ CRM. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ, ʢʦʤʧʘʥʠʠ ʩʦʟʜʘʶʪ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʦʦʙʱʝʥʠʷ. 

ɺʘʞʥʦʩʪʴ ʣʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʬʝʨʝ B2B ʥʝ 

ʫʤʝʥʴʰʠʣʘʩʴ ʩ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʣʠʝʥʪʳ 

ʧʨʦʜʦʣʞʘʶʪ ʧʦʣʫʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʭʦʜʝ ʣʠʯʥʳʭ ʧʨʦʜʘʞ [11, ʩ. 51]. 

ʀʥʬʣʶʝʥʩ-

ʤʘʨʢʝʪʠʥʛ 

ʇʨʠʚʣʝʯʝʥʠʝ ʠʥʬʣʶʝʥʩʝʨʦʚ ʢ ʧʨʦʜʚʠʞʝʥʠʶ ʪʦʚʘʨʦʚ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʨʳʥʢʝ B2C. 

ʇʦʩʢʦʣʴʢʫ ʨʳʥʦʢ B2B ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ 

ʧʨʝʜʣʦʞʝʥʠʝʤ, ʠʥʬʣʶʝʥʩ-ʤʘʨʢʝʪʠʥʛ ʟʜʝʩʴ ʙʫʜʝʪ ʥʦʩʠʪʴ 

ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʡ ʭʘʨʘʢʪʝʨ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʦʜʷʪʩʷ 

ʫʥʠʢʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʠʥʬʣʶʝʥʩ-ʤʘʨʢʝʪʠʥʛʘ ʚ B2B [12, c. 

85]. ʂʣʶʯʝʚʦʡ ʘʢʪʠʚ ʠʥʬʣʶʝʥʩʝʨʘ B2B ï ʝʛʦ ʦʧʳʪ ʠ 

ʘʚʪʦʨʠʪʝʪ ʚ ʦʪʨʘʩʣʠ, ʵʢʩʧʝʨʪʥʦʩʪʴ, ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ. 

ʄʘʨʢʝʪʠʥʛ ʠʥʬʣʶʝʥʩʝʨʦʚ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʨʝʢʣʘʤʳ 

ʧʨʦʜʫʢʪʦʚ: ʢʦʥʪʝʥʪ ʩʚʷʟʘʥ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʦʪʨʘʩʣʠ. ʂʦʤʧʘʥʠʠ ʟʘʥʠʤʘʶʪʩʷ ʩʦʟʜʘʥʠʝʤ ʢʦʥʪʝʥʪʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʬʣʶʩʝʥʩʝʨʘʤʠ, ʥʝ ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʪʦʚʘʨʝ ʠʣʠ ʫʩʣʫʛʝ. ʀʥʬʣʶʝʥʩ-ʤʘʨʢʝʪʠʥʛ ʚ 
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ʩʬʝʨʝ B2B ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʥʪʝʥʪʘ: 

ʧʦʜʢʘʩʪʳ, ʤʝʨʦʧʨʠʷʪʠʷ, ʚʝʙʠʥʘʨʳ, ʚʠʜʝʦ. ʉʦʙʩʪʚʝʥʥʳʝ 

ʢʘʥʘʣʳ ʢʦʤʧʘʥʠʡ B2B (ʩʘʡʪ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʩʦʮ. ʩʝʪʠ, 

ʦʬʣʘʡʥ-ʤʝʨʦʧʨʠʷʪʠʷ) ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ. 

 ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʚ ʥʝʢʦʪʦʨʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʝʛʦ ʦʪ ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ 

ʨʳʥʢʝ. ɼʘʥʥʳʡ ʬʘʢʪ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʛʥʦʨʠʨʦʚʘʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʨʢʝʪʠʥʛʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʥʢʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʩʪʨʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʥʦʚʘʮʠʠ, ʚʘʞʥʦʩʪʴ ʜʝʤʦʥʩʪʨʘʮʠʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ, ʚʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʞʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʨʦʣʴ ʧʦʢʫʧʘʪʝʣʷ ʥʘ ʨʳʥʢʘʭ. 
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ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʝʝ ʬʠʥʘʥʩʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚ ʩʠʩʪʝʤʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʢʘʞʜʦʛʦ ʢʨʫʧʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʵʪʦ ʩʠʩʪʝʤʥʳʡ 

ʧʨʦʮʝʩʩ, ʩʚʷʟʳʚʘʶʱʠʡ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʝʛʦ ʙʫʜʫʱʠʤʠ 

ʮʝʣʷʤʠ. 

ʉʪʨʘʪʝʛʠʷ ʦʧʨʝʜʝʣʷʝʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʫʪʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ ʠ 

ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʨʳʥʢʝ. 

ʆʥʘ ʟʘʜʘʝʪ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʠʦʨʠʪʝʪʳ ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ɹʝʟ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʷʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʫʷʟʚʠʤʦʡ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʌʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥʘ ʦʭʚʘʪʳʚʘʝʪ 
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ʧʨʦʮʝʩʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʯʝʪʘ, ʢʦʥʪʨʦʣʷ, ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʌʍɼ ʛʘʨʘʥʪʠʨʫʝʪ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ, ʦʧʪʠʤʠʟʠʨʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʬʦʨʤʠʨʫʝʪ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʜʣʷ 

ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʫʧʨʘʚʣʷʝʪ ʨʠʩʢʘʤʠ ʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʚʥʝʰʥʝʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ [1, ʩ. 21]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʣʦʞʥʦʩʪʴʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʠ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʨʳʥʢʦʚ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʡ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʚʳʞʠʚʘʥʠʷ ʠ ʨʦʩʪʘ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʪʘʢʠʭ ʢʘʢ ʆʆʆ ñʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰò, 

ʩʦʯʝʪʘʶʱʠʭ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʦʛʦ 

ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ 

ʟʥʘʯʠʤʦʩʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʠʩʙʘʣʘʥʩʘʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ, 

ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʪʨʘʪʝ ʨʳʥʦʯʥʳʭ ʧʦʟʠʮʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʆʆʆ ñʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰò, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʜʠʩʙʘʣʘʥʩʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

ɼʣʷ ʝʸ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯʠ:  

- ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʘʥʠʠ, 

- ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʚ ʩʪʨʫʢʪʫʨʝ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ,  

- ʦʧʨʝʜʝʣʝʥʳ ʨʝʟʝʨʚʳ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

- ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

- ʜʘʥʘ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʆʆʆ ñʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰò ð 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʝʩʷ ʥʘ ʣʠʪʴʝ, ʩʪʘʣʠ (ʆʂɺʕɼ 

24.52) ʠ ʦʙʣʘʜʘʶʱʝʝ ʧʦʣʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʠʢʣʦʤ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʘʥʘʣʠʟ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʣʠʢʚʠʜʥʦʩʪʠ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ɻ.ɺ. ʉʘʚʠʮʢʦʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ ʩʧʝʮʠʬʠʢʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ [2]. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʨʝʜʧʨʠʷʪʠʶ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʨʠʩʢʠ (ʚʢʣʶʯʘʷ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʫʶ 

ʜʝʙʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ) ʚ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʷ ʟʘʜʘʝʪ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʠ ʮʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ, ʘ 

ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ, 

ʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʧʨʦʛʨʝʩʩʘ. ʉʪʨʘʪʝʛʠʷ, 

ʣʠʰʝʥʥʘʷ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʨʝʟ ʵʬʬʝʢʪʠʚʥʫʶ ʌʍɼ, 

ʦʩʪʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʠʥʘʥʩʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʥʘʧʨʘʚʣʷʝʤʘʷ ʯʝʪʢʦʡ ʩʪʨʘʪʝʛʠʝʡ, ʚʝʜʝʪ ʢ 

ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʠ ʦʪʩʫʪʩʪʚʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

[3, ʩ. 263]. ʅʝʨʘʟʨʳʚʥʘʷ ʩʚʷʟʴ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʬʠʥʘʥʩʦʚʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʩʝʛʦʜʥʷʰʥʝʡ ʵʢʦʥʦʤʠʢʝ ʢʦʤʧʘʥʠʷʤ, ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘʜʦʣʛʦ, ʥʫʞʥʦ ʩʠʩʪʝʤʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʝ ʙʫʜʫʱʝʝ 

ʨʘʟʚʠʪʠʝ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ 

ʧʦʤʦʛʘʝʪ ʧʨʠʥʠʤʘʪʴ ʣʫʯʰʠʝ ʨʝʰʝʥʠʷ. ʆʥʦ ʦʙʲʝʜʠʥʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʨʳʥʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʨʘʟʫʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ. 

ʇʦ ʩʫʪʠ, ʵʪʦ ʮʝʣʦʩʪʥʳʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʷʪʴ ʨʘʟʚʠʪʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ, ʯʝʪʢʠʝ ʮʝʣʠ ʠ ʢʦʥʢʨʝʪʥʳʝ ʰʘʛʠ ʜʣʷ ʠʭ 

ʜʦʩʪʠʞʝʥʠʷ. 

ʉʪʨʘʪʝʛʠʶ ʢʦʤʧʘʥʠʠ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʢʦʦʨʜʠʥʠʨʫʝʪ ʧʦʚʩʝʜʥʝʚʥʫʶ ʨʘʙʦʪʫ. ɽʝ ʮʝʣʴ ï ʩʦʟʜʘʪʴ ʧʨʦʯʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʩʦʛʣʘʩʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. ɻʣʘʚʥʘʷ ʧʦʣʴʟʘ ʩʪʨʘʪʝʛʠʠ 

ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʤʦʛʘʝʪ ʩʛʣʘʞʠʚʘʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʨʳʥʢʘ ʠ ʪʝʤ, ʥʘ ʯʪʦ ʨʝʘʣʴʥʦ ʩʧʦʩʦʙʥʘ ʩʘʤʘ ʢʦʤʧʘʥʠʷ. ʕʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʦʩʪʘ ʧʨʠʙʳʣʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ, ʚʘʞʥʦʡ ʜʣʷ ʦʙʱʝʩʪʚʘ. 

ʊʝʦʨʠʠ ʦ ʪʦʤ, ʢʘʢ ʨʘʟʚʠʚʘʣʦʩʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʜʦʚʦʣʴʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʫʯʝʥʳʝ ʧʦʜʭʦʜʷʪ ʢ ʚʦʧʨʦʩʫ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʧʨʠʤʝʨ, 

ɸʥʨʠ ʄʠʥʮʙʝʨʛ ʚʳʜʝʣʠʣ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʚʟʛʣʷʜʦʚ ʥʘ ʧʨʦʮʝʩʩ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʕʪʠ ʚʟʛʣʷʜʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ: ʦʪ ʩʪʨʦʛʦʛʦ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʨʫʢʦʚʦʜʩʪʚʘ ʜʦ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʤʳʰʣʝʥʠʷ ʣʶʜʝʡ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʄʘʡʢʣ ʇʦʨʪʝʨ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʯʪʦ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʚʳʩʪʨʘʠʚʘʪʴ ʫʥʠʢʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ʥʘ ʨʳʥʢʝ, ʜʦʙʠʚʘʷʩʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʚʩʝʭ 

ʩʚʦʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʠʩʪʝʤʥʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʵʢʟʦʛʝʥʥʳʭ ʨʠʩʢʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʦʩʪʘ.  
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ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʫʝʪ 

ʤʥʦʛʦʘʩʧʝʢʪʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʢʫʱʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʩʪʘʪʫʩʝ 

ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʳʩʪʫʧʘʝʪ SWOT-ʘʥʘʣʠʟ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʥʦʛʦʤʝʨʥʫʶ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʦʮʝʥʢʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʠʥʭʨʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʥʜʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʫʷʟʚʠʤʦʩʪʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʘʥʘʣʠʟʦʤ ʵʢʟʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ ï ʨʳʥʦʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʛʨʦʟ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʄʘʢʨʦʦʢʨʫʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤʫ ʠʟʫʯʝʥʠʶ ʯʝʨʝʟ ʧʨʠʟʤʫ PESTEL-ʘʥʘʣʠʟʘ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʛʦ ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʜʝʪʝʨʤʠʥʘʥʪʳ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʪʨʝʥʜʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʩʫʨʩʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʨʪʬʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʤʘʪʨʠʯʥʳʭ ʤʦʜʝʣʷʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʦʜʫʢʪʦʚʳʭ ʣʠʥʝʝʢ. ʄʝʪʦʜʦʣʦʛʠʷ BCG ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʘʪʝʛʦʨʠʟʘʮʠʶ ʘʢʪʠʚʦʚ 

ʧʦ ʢʨʠʪʝʨʠʷʤ ʨʳʥʦʯʥʦʡ ʜʦʣʠ ʠ ʪʝʤʧʦʚ ʨʦʩʪʘ, ʪʦʛʜʘ ʢʘʢ ʤʘʪʨʠʮʘ GE/McKinsey 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʦʮʝʥʢʝ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʠʚʝʨʩʠʬʠʢʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʳ 

ʧʨʦʜʫʢʪʳ ʢʦʤʧʘʥʠʠ ʠ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʳ ʝʝ ʨʠʩʢʠ ʥʘ ʨʳʥʢʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʵʪʠʤ ʦʥ ʠʟʫʯʘʝʪ ʚʩʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ (ʮʝʧʦʯʢʫ ʮʝʥʥʦʩʪʠ), ʯʪʦʙʳ ʥʘʡʪʠ 

ʧʨʦʙʣʝʤʳ ʢʘʢ ʚ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʘʭ (ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʜʦʩʪʘʚʢʝ), 

ʪʘʢ ʠ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ (ʪʘʢʠʭ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʠʣʠ ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʙʝʥʯʤʘʨʢʠʥʛ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʚʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʤʧʘʥʠʠ ʩ ʣʫʯʰʠʤʠ ʠʛʨʦʢʘʤʠ ʚ ʦʪʨʘʩʣʠ.  

ɺʳʙʦʨ ʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʳʥʢʘ, ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ - 

ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʢʦʤʧʘʥʠʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʳʚʘʶʪ 

ʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʕʪʦ ʜʝʣʘʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʠʥʪʝʟ ʦʪʚʝʪʦʚ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ: ʮʝʣʝʚʳʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʝʛʤʝʥʪʳ, 

ʧʨʦʜʫʮʠʨʫʝʤʘʷ ʮʝʥʥʦʩʪʴ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʪʦʨʳ ʠ ʙʘʨʴʝʨʳ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [4, ʩ.174-176]. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʨʠʘʜʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ïʧʦʪʝʥʮʠʘʣʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ʋʩʪʦʡʯʠʚʳʝ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʯʝʨʝʟ 
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ʩʠʥʝʨʛʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʧʝʭʘ 

ʢʦʤʧʘʥʠʠ. ʆʥʘ ʫʩʢʦʨʷʝʪ ʫʣʫʯʰʝʥʠʝ ʨʘʙʦʪʳ ʠ ʨʦʩʪ ʧʨʠʙʳʣʠ. ʈʘʟʥʳʝ ʚʘʨʠʘʥʪʳ 

ʦʧʨʝʜʝʣʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʝʛʦ ʩʣʦʞʥʦʩʪʴ: ʢʘʞʜʘʷ 

ʪʝʦʨʠʷ ʜʦʧʦʣʥʷʝʪ ʦʩʪʘʣʴʥʳʝ, ʩʦʟʜʘʚʘʷ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʧʫʪʠ ʢ ʣʠʜʝʨʩʪʚʫ. 

ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʘ ʠʜʝʷ ʨʘʟʚʠʚʘʝʪʩʷ, 

ʦʩʪʘʚʘʷʩʴ ʚʘʞʥʦʡ ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʨʳʥʢʦʚ. 

ʆʆʆ "ʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰ" ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʝ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 

ʈʦʩʩʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ ʛʦʨʦʜʝ ʊʫʣʝ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʬʦʨʤʝ ʦʙʱʝʩʪʚʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ. 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʣʠʪʴʝ ʩʪʘʣʠ (ʢʦʜ ʆʂɺʕɼ 

24.52), ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʜʣʷ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ, ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʦʙʣʘʜʘʝʪ ʧʦʣʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʠʢʣʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʚʳʧʫʩʢʘʪʴ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʩʪʘʣʴʥʦʛʦ ʣʠʪʴʷ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʢʘʜʨʦʚʘʷ ʧʦʣʠʪʠʢʘ ʢʦʤʧʘʥʠʠ. "ʄʝʪʘʣʣʫʨʛ-

ʊʫʣʘʤʘʰ" ʩʦʭʨʘʥʷʝʪ ʪʨʘʜʠʮʠʠ ʪʫʣʴʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʰʢʦʣʳ, ʩʦʯʝʪʘʷ ʦʧʳʪ 

ʚʩrʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʇʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʨʘʙʦʪʦʜʘʪʝʣʝʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʥʷʪʦʩʪʠ ʠ 

ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʆʆʆ "ʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰ" 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʫʶ ʣʠʥʝʡʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʨʫʢʦʚʦʜʩʪʚʘ ʩ ʯʝʪʢʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʦʙʷʟʘʥʥʦʩʪʝʡ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʪʝʢʫʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʢʦʤʧʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʚʘʷ ʦʪʨʘʩʣʝʚʳʝ ʚʳʟʦʚʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʮʝʥ ʥʘ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʶ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʩʧʨʦʩʘ. 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʘʣʴʥʝʡʰʫʶ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʰʠʨʝʥʠʝ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʆʆʆ "ʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰ" ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʩ ʧʨʦʯʥʳʤʠ ʨʳʥʦʯʥʳʤʠ 

ʧʦʟʠʮʠʷʤʠ, ʫʩʪʦʡʯʠʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʙʘʟʦʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ. ʉʦʯʝʪʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ 
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ʩʦʭʨʘʥʷʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʡʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʨʝʜʳ. 

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʆʆʆ çʄʝʪʘʣʣʫʨʛ-

ʊʫʣʘʤʘʰè ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʘ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ (ʪʨʘʜʠʮʠʦʥʥʳʡ, ʵʚʦʣʶʮʠʦʥʥʳʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ, ʧʨʦʮʝʩʩʥʳʡ, 

ʢʦʣʣʘʙʦʨʘʪʠʚʥʳʡ), ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʤʝʪʦʜʠʢʠ ɻ.ɺ. ʉʘʚʠʮʢʦʡ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ. 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰè 

ʚʳʷʚʠʣ ʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʜʠʥʘʤʠʢʫ: ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʘʭ ʨʦʩʪʘ ʚʳʨʫʯʢʠ 

(+28.6%) ʠ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ (+110.4%) ʩʦʭʨʘʥʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʜʠʩʙʘʣʘʥʩʳ. 

ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠʟʥʘʥʘ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʘʷ ʜʝʙʠʪʦʨʩʢʘʷ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ (55% ʘʢʪʠʚʦʚ), ʨʦʩʪ ʢʦʪʦʨʦʡ (+92%) ʦʧʝʨʝʞʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʚʳʨʫʯʢʠ ʠ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʣʠʢʚʠʜʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ ð 2.41), 

ʩʦʭʨʘʥʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʪʩʨʦʯʝʢ ʧʣʘʪʝʞʝʡ ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ ʮʝʥʦʚʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʠʩʙʘʣʘʥʩʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ: 

 1. ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʦʙʦʨʦʪʥʳʤ ʢʘʧʠʪʘʣʦʤ ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ 

ʬʘʢʪʦʨʠʥʛʘ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʥʝʤʝʜʣʝʥʥʳʡ ʧʨʠʪʦʢ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʥʠʟʠʪ ʨʠʩʢ ʢʘʩʩʦʚʳʭ ʨʘʟʨʳʚʦʚ. 

 2. ʄʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʟʘ ʩʯʝʪ ʟʘʧʫʩʢʘ ʚʪʦʨʦʡ 

ʣʠʥʠʠ ʣʠʪʴʷ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ. ʌʠʥʘʥʩʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʜʠʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ (NPV = 8.99 ʤʣʥ ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ 

ð 2.5 ʛʦʜʘ), ʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʦʩʚʦʠʪʴ ʚʳʧʫʩʢ ʚʳʩʦʢʦʤʘʨʞʠʥʘʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʢʨʘʪʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ʥʘ 7%. 

 3. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʢʫʧʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʫʪʝʤ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʩʧʨʦʩʘ, ʚʥʝʜʨʝʥʠʷ ABC-XYZ-ʘʥʘʣʠʟʘ ʟʘʧʘʩʦʚ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʣʦʛʠʩʪʠʢʠ. 

ʕʪʦ ʚʳʩʚʦʙʦʜʠʪ 188 ʤʣʥ ʨʫʙ. (5% ʩʝʙʝʩʪʦʠʤʦʩʪʠ), ʧʦʚʳʩʠʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʜʘʞ ʜʦ 25% ʠ ʫʢʨʝʧʠʪ ʣʠʢʚʠʜʥʦʩʪʴ (ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ ð 

ʜʦ 2.64). 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʠʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ: 

ʩʥʠʟʠʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʥʝʰʥʝʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʪ ʜʦʣʶ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ (ʩ 64% ʜʦ 70% ʢ 2026 ʛ.) ʠ ʧʦʚʳʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ROE Ó 38%, ʩʦʢʨʘʱʝʥʠʝ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʥʘ 20%, ʨʦʩʪ FCF ʥʘ 25ï30%) ʧʦʟʚʦʣʠʪ ʢʦʤʧʘʥʠʠ 

ʫʢʨʝʧʠʪʴ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʦʟʠʮʠʠ ʚ ʩʝʛʤʝʥʪʝ ʪʦʯʥʦʛʦ ʣʠʪʴʷ ʠ ʩʦʟʜʘʪʴ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʘʢʮʠʦʥʝʨʥʫʶ ʩʪʦʠʤʦʩʪʴ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʜʘʧʪʘʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢ ʩʧʝʮʠʬʠʢʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
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ʧʨʝʜʧʨʠʷʪʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʦʩʷʪ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʠʩʪʝʤʫ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʆʆʆ 

çʄʝʪʘʣʣʫʨʛ-ʊʫʣʘʤʘʰè ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʨʳʥʢʘ. 
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ʋɼʂ 378-042.4:004. 

ʄʘʤʘʪʦʚʘ ʃ.ʐ., ʏʝʨʥʘʪʘ ʊ.ʅ. 

ʌɻɹʆʋ ɺʆ çʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʄʘʨʠʫʧʦʣʴ, ʈʦʩʩʠʷ 

 

ʎʀʌʈʆɺʓɽ ʊʈɽʅɼʓ ɺ ʆɹʈɸɿʆɺɸʅʀʀ ʈʆʉʉʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʮʠʬʨʦʚʳʭ ʪʨʝʥʜʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʈʦʩʩʠʠ ʟʘ 2023ï2025 ʛʦʜʳ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ 

ʢ ʦʙʫʯʝʥʠʶ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ: ʦʥʣʘʡʥ-

ʦʙʫʯʝʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʚʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʛʝʡʤʠʬʠʢʘʮʠʷ, ʮʠʬʨʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʧʣʘʪʬʦʨʤʳ çʗʥʜʝʢʩ.ʋʯʝʙʥʠʢè, çʋʯʠ.ʨʫè, ʉʙʝʨʋʥʠʚʝʨʩʠʪʝʪ ʠ VR-

ʣʘʙʦʨʘʪʦʨʠʠ ʄʌʊʀ, ʧʦʢʘʟʘʥ ʨʦʩʪ ʨʳʥʢʘ EdTech, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʥʣʘʡʥ-

ʩʪʫʜʝʥʪʦʚ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʮʠʬʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʚʳʟʦʚʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʮʠʬʨʦʚʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ ʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʤʝʨʘʤ ʧʦ ʠʭ ʧʨʝʦʜʦʣʝʥʠʶ. ʉʪʘʪʴʷ ʧʦʜʯʸʨʢʠʚʘʝʪ 

ʩʪʨʝʤʣʝʥʠʝ ʈʦʩʩʠʠ ʢ ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, 

ʩʧʦʩʦʙʥʦʡ ʦʪʚʝʯʘʪʴ ʛʣʦʙʘʣʴʥʳʤ ʚʳʟʦʚʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʛʝʡʤʠʬʠʢʘʮʠʷ. 

 

Mamatova L.S., Chernata T.N., 

Pryazovskyi State Technical University, Mariupol, Russia 

 

DIGITAL TRENDS IN RUSSIAN EDUCATION 

 

Abstract. The article is devoted to the analysis of digital trends in Russian education 

for the period of 2023ï2025, which are transforming traditional approaches to 

learning. It examines key directions of digitalization: online learning, artificial 

intelligence, virtual and augmented reality, big data, gamification, digital security, 

and infrastructure development. Based on statistical data and examples such as the 

platforms "Yandex.Uchebnik," "Uchi.ru," and MIPTôs VR laboratories, the article 

highlights the growth of the EdTech market, the increase in the number of online 

students, and investments in digital infrastructure. Particular attention is paid to 

challenges related to digital inequality and cybersecurity, as well as measures to 

address them. The article emphasizes Russiaôs commitment to creating an innovative 

educational ecosystem capable of meeting global challenges. 

Keywords: digitalization of education, online learning, artificial intelligence, virtual 

reality, gamification. 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ, 

ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ. ʉʦʚʨʝʤʝʥʥʳʝ 
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ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ, ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. ɺ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʙʳʩʪʨʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ 

ʈʦʩʩʠʷ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, 

ʩʪʨʝʤʷʩʴ ʧʦʜʛʦʪʦʚʠʪʴ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʢ ʚʳʟʦʚʘʤ ʙʫʜʫʱʝʛʦ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʣʶʯʝʚʳʝ ʮʠʬʨʦʚʳʝ ʪʨʝʥʜʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʈʦʩʩʠʠ ʚ 2025 ʛʦʜʫ: 

1. ʆʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʠ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ. 

2. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

3. ɺʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR/AR). 

4. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʘʥʘʣʠʪʠʢʘ. 

5. ɻʝʡʤʠʬʠʢʘʮʠʷ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

6. ʎʠʬʨʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʪʠʢʘ. 

7. ʈʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʆʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʠ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ 

ʆʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʈʦʩʩʠʠ. ʇʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ çʈʦʩʩʠʡʩʢʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʰʢʦʣʘè, 

çʗʥʜʝʢʩ.ʋʯʝʙʥʠʢè ʠ çʋʯʠ.ʨʫè, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʟʘʜʘʥʠʷʤ ʠ ʢʫʨʩʘʤ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. ɺ 2025 ʛʦʜʫ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʫʜʘʣʸʥʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʛʜʝ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʥʝʝ ʙʳʣ ʦʛʨʘʥʠʯʝʥ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ BusinesStat, ʨʳʥʦʢ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (EdTech) ʚ ʈʦʩʩʠʠ ʚ 2024 ʛʦʜʫ ʚʳʨʦʩ ʥʘ 21% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2023 ʛʦʜʦʤ, ʜʦʩʪʠʛʥʫʚ 149 ʤʣʨʜ ʨʫʙʣʝʡ [1]. ʏʠʩʣʦ ʩʪʫʜʝʥʪʦʚ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʦʥʣʘʡʥ, ʫʚʝʣʠʯʠʣʦʩʴ ʩ 3,1 ʤʣʥ ʚ 2019 ʛʦʜʫ ʜʦ 8,1 ʤʣʥ ʚ 2024 

ʛʦʜʫ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50% ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ [1]. ɺ 2023/24 ʫʯʝʙʥʦʤ 

ʛʦʜʫ 994 ʪʳʩ. ʩʪʫʜʝʥʪʦʚ (23% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ) ʧʨʦʰʣʠ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʯʪʦ 

ʧʦʯʪʠ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2021/22 (561,2 ʪʳʩ.) [2]. ʇʦ ʧʨʦʛʥʦʟʘʤ, ʨʳʥʦʢ 

ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʢ 2027 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 938,6 ʤʣʨʜ ʨʫʙʣʝʡ ʩ 

ʝʞʝʛʦʜʥʳʤ ʨʦʩʪʦʤ 11,44% [3]. 

ʗʥʜʝʢʩ.ʋʯʝʙʥʠʢ ï ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʟʘʜʘʥʠʷ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʷ ʀʀ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʝʥʪʘ ʧʦʜ ʫʨʦʚʝʥʴ 

ʟʥʘʥʠʡ ʫʯʝʥʠʢʘ. ɺ 2024 ʛʦʜʫ ʧʣʘʪʬʦʨʤʘ ʦʭʚʘʪʠʣʘ ʙʦʣʝʝ 2 ʤʣʥ ʰʢʦʣʴʥʠʢʦʚ [4]. 

Stepik ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʩʦʚʳʭ ʦʪʢʨʳʪʳʭ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ (MOOC) 

ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʚʝʜʫʱʠʤʠ ʚʫʟʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʅʀʋ ɺʐʕ, ʉʇʙɻʋ ʠ ʄɻʋ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʢʫʨʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʪʫʜʝʥʪʘʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ʧʦʚʳʰʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ 

ʛʝʦʛʨʘʬʠʠ [5]. 

ɺ 2023 ʛʦʜʫ Skyeng ʟʘʧʫʩʪʠʣ ʯʘʪ-ʙʦʪ ʥʘ ʙʘʟʝ ʀʀ ʜʣʷ ʦʙʫʯʝʥʠʷ ʷʟʳʢʘʤ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʩʦʙʝʩʝʜʦʚʘʥʠʷʤ [6]. 

ɺ ʨʘʤʢʘʭ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠʩʧʦʣʴʟʫʶʪ [3;4;5;6]: 



 

103 
 

- ʛʠʙʨʠʜʥʦʝ ʦʙʫʯʝʥʠʝ - ʰʢʦʣʳ ʠ ʚʫʟʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʤʝʰʘʥʥʳʡ 

ʬʦʨʤʘʪ, ʩʦʯʝʪʘʷ ʦʯʥʳʝ ʟʘʥʷʪʠʷ ʩ ʦʥʣʘʡʥ-ʢʫʨʩʘʤʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʛʠʙʢʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

- ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ - ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ, ʤʘʪʝʤʘʪʠʢʠ 

ʠ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ, ʪʘʢʠʝ ʢʘʢ Skyeng ʠ Duolingo, ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʚʟʨʦʩʣʳʭ. 

ʈʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʛʠʙʨʠʜʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

Skyeng, ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ, ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 40% ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʚ ʈʦʩʩʠʠ ʠ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʪʘʢʠʝ ʢʘʢ IT ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʘ 

25% - ʥʘ ʷʟʳʢʦʚʳʝ ʢʫʨʩʳ (ʪʘʙʣʠʮʘ 1) [1;3]. 

 

ʊʘʙʣʠʮʘ 1: ʈʦʩʪ ʨʳʥʢʘ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ  
ɻʦʜ ʆʙʲʸʤ ʨʳʥʢʘ (ʤʣʨʜ 

ʨʫʙ.) 

ʈʦʩʪ (% ʢ ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ) 

ʏʠʩʣʦ ʦʥʣʘʡʥ-ʩʪʫʜʝʥʪʦʚ 

(ʤʣʥ) 

2023 121 18 6,5 

2024 149 21 8,1 

2025 170 14 9,0 

 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʘʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ. 

ʉʪʘʪʠʩʪʠʢʘ: ʇʦ ʜʘʥʥʳʤ ʅʀʋ ɺʐʕ, ʚ 2023 ʛʦʜʫ 30% ʠʥʥʦʚʘʪʦʨʦʚ ʠ 28% 

ʩʪʫʜʝʥʪʦʚ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚʥʝʜʨʝʥʠʝ "ʫʤʥʳʭ ʫʯʝʙʥʠʢʦʚ" ʩ ʀʀ, ʦʩʦʙʝʥʥʦ ʚ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ [7]. ɺ 2024 ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʳʨʦʩʣʦ 

ʥʘ 15% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2023 ʛʦʜʦʤ, ʦʭʚʘʪʠʚ ʙʦʣʝʝ 500 ʰʢʦʣ ʠ 50 ʚʫʟʦʚ [8]. 

ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʘʥʘʣʠʟʠʨʫʶʪ ʧʨʦʛʨʝʩʩ ʫʯʝʥʠʢʦʚ ʠ ʧʦʜʙʠʨʘʶʪ 

ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜ ʠʭ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʩʪʠʣʴ ʦʙʫʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʣʘʪʬʦʨʤʘ çʗʥʜʝʢʩ.ʋʯʝʙʥʠʢè ʠʩʧʦʣʴʟʫʝʪ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ [4]. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʥʘ ʙʘʟʝ ʀʀ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʷʶʪ ʪʝʩʪʳ, 

ʵʩʩʝ ʠ ʟʘʜʘʥʠʷ, ʯʪʦ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʚʦʨʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʦʙʫʯʝʥʠʷ [9]. 

ʏʘʪ-ʙʦʪʳ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʘʩʩʠʩʪʝʥʪʳ: ɺʠʨʪʫʘʣʴʥʳʝ ʧʦʤʦʱʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʛʦʣʦʩʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ ʦʪ çʉʙʝʨʘè ʠʣʠ çʗʥʜʝʢʩʘè, ʧʦʤʦʛʘʶʪ ʩʪʫʜʝʥʪʘʤ ʩ 

ʧʦʠʩʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʛʦʪʦʚʢʦʡ ʢ ʵʢʟʘʤʝʥʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [7]. 

ʇʣʘʪʬʦʨʤʘ çʋʯʠ.ʨʫè ʠʩʧʦʣʴʟʫʝʪ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ, ʘʥʘʣʠʟʠʨʫʷ ʫʩʧʝʭʠ ʠ ʦʰʠʙʢʠ ʫʯʝʥʠʢʦʚ. ɺ 2024 

ʛʦʜʫ ʧʣʘʪʬʦʨʤʘ ʦʭʚʘʪʠʣʘ 10 ʤʣʥ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [4]. 

ʇʨʦʛʨʘʤʤʳ ʉʙʝʨʋʥʠʚʝʨʩʠʪʝʪ, ʥʘʧʨʠʤʝʨ, çʋʧʨʘʚʣʝʥʠʝ ʮʠʬʨʦʚʳʤ 

ʧʨʦʜʫʢʪʦʤè, ʠʩʧʦʣʴʟʫʶʪ ʀʀ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʫʨʩʦʚ [9]. 

ɺ 2023 ʛʦʜʫ ʯʘʪ-ʙʦʪʳ Skyeng ʚʥʝʜʨʠʣ ʀʀ-ʙʦʪ ʜʣʷ ʷʟʳʢʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʩʦʙʝʩʝʜʦʚʘʥʠʷʤ [6]. 
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ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʚʝʨʢʠ ʟʘʜʘʥʠʡ ʠ ʚʥʝʜʨʝʥʠʝ ʀʀ-ʘʩʩʠʩʪʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

çɸʣʠʩʘè ʦʪ çʗʥʜʝʢʩʘè, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ [10]. ʆʢʦʣʦ 51% 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʀʀ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʛʨ, ʘ 35% ï ʯʘʪ-ʙʦʪʳ 

ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ (ʪʘʙʣʠʮʘ 2) [11]. 

 

ʊʘʙʣʠʮʘ 2: ɺʥʝʜʨʝʥʠʝ ʀʀ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ [6; 9] 
ʇʣʘʪʬʦʨʤʘ ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʤʣʥ) 

ɻʦʜ ʚʥʝʜʨʝʥʠʷ 

ʀʀ 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʀʀ 

ʋʯʠ.ʨʫ 10 2023 ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ, 

ʧʨʦʚʝʨʢʘ ʟʘʜʘʥʠʡ 

ʗʥʜʝʢʩ.ʋʯʝʙʥʠʢ 2 2023 ɸʜʘʧʪʘʮʠʷ ʢʦʥʪʝʥʪʘ, 

ʘʥʘʣʠʟ ʧʨʦʛʨʝʩʩʘ 

ʉʙʝʨʋʥʠʚʝʨʩʠʪʝʪ 0,5 2024 ʈʝʢʦʤʝʥʜʘʮʠʠ ʢʫʨʩʦʚ, 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

 

ɺʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR/AR) 

ɺ ʈʦʩʩʠʠ VR/AR ʪʝʭʥʦʣʦʛʠʠ ʚ 2024 ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 200 ʰʢʦʣʘʭ ʠ 30 

ʚʫʟʘʭ [12]. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʢʦʚ, ʨʳʥʦʢ VR/AR ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʠ 

ʚʳʨʘʩʪʝʪ ʩ 1,2 ʤʣʨʜ ʨʫʙʣʝʡ ʚ 2023 ʛʦʜʫ ʜʦ 2,5 ʤʣʨʜ ʨʫʙʣʝʡ ʚ 2025 ʛʦʜʫ [13]. 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘʭʦʜʷʪ ʚʩʸ ʙʦʣʴʰʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ 

ʫʚʣʝʢʘʪʝʣʴʥʳʤ [12; 13]: 

- ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ - ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʩʣʦʞʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ 

ʨʘʤʢʘʭ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ ʙʝʟ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʨʦʩʩʠʡʩʢʘʷ ʧʣʘʪʬʦʨʤʘ çʄʝʣè ʨʘʟʨʘʙʘʪʳʚʘʝʪ VR-ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ 

ʰʢʦʣ. 

- AR-ʧʨʠʣʦʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʫʯʝʙʥʠʢʠ) ʧʦʟʚʦʣʷʶʪ 

çʦʞʠʚʣʷʪʴè ʩʪʨʘʥʠʮʳ ʢʥʠʛ, ʜʝʤʦʥʩʪʨʠʨʫʷ 3D-ʤʦʜʝʣʠ ʠʣʠ ʘʥʠʤʘʮʠʠ, ʦʩʦʙʝʥʥʦ 

ʧʦʧʫʣʷʨʥʦ ʚ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʠ, ʠʩʪʦʨʠʠ ʠ ʛʝʦʛʨʘʬʠʠ. 

- ʠʤʤʝʨʩʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʥʠʚʝʨʩʠʪʝʪʘʤ (ʄʌʊʀ ʠ ʀʊʄʆ), 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ VR-ʢʫʨʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʛʨʫʞʘʶʪ ʩʪʫʜʝʥʪʦʚ ʚ 

ʚʠʨʪʫʘʣʴʥʳʝ ʩʨʝʜʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ: ɺ 2023 ʛʦʜʫ ʨʘʟʨʘʙʦʪʘʣ 

VR-ʪʨʝʥʘʞʸʨ ʜʣʷ ʫʯʠʪʝʣʝʡ, ʦʙʫʯʘʶʱʠʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʨʦʜʠʪʝʣʷʤʠ [14]. 

ʄʌʊʀ: ʀʩʧʦʣʴʟʫʝʪ VR-ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʟʫʯʝʥʠʝ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ [15]. 

ʏʝʙʦʢʩʘʨʳ: ɺ 2024 ʛʦʜʫ ʤʝʩʪʥʳʝ ʚʫʟʳ ʦʪʢʨʳʣʠ ʣʘʙʦʨʘʪʦʨʠʠ ʩ VR-

ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʝʩʧʠʣʦʪʥʠʢʦʚ [12]. 

ʈʦʩʪ ʯʠʩʣʘ AR-ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʩʠʤʫʣʷʪʦʨʦʚ ʚ 

ʤʝʜʠʮʠʥʩʢʦʤ ʠ ʠʥʞʝʥʝʨʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ (ʪʘʙʣʠʮʘ 3) [13]. 

 

ʊʘʙʣʠʮʘ 3: ʇʨʠʤʝʥʝʥʠʝ VR/AR ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʈʦʩʩʠʠ [12; 13]. 
ɻʦʜ ʂʦʣʠʯʝʩʪʚʦ ʰʢʦʣ ʩ 

VR/AR 

ʂʦʣʠʯʝʩʪʚʦ ʚʫʟʦʚ ʩ 

VR/AR 

ʇʨʠʤʝʨʳ ʧʨʠʣʦʞʝʥʠʡ 

2023 150 20 VR-ʣʘʙʦʨʘʪʦʨʠʠ, AR-ʫʯʝʙʥʠʢʠ 
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2024 200 30 ʉʠʤʫʣʷʪʦʨʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʢʚʝʩʪʳ 

2025 250 40 VR-ʢʫʨʩʳ, AR ʜʣʷ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ 

 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʘʥʘʣʠʪʠʢʘ 

ɺ 2023 ʛʦʜʫ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 15,3% 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʈʦʩʩʠʠ. ɺ 2024 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʜʦ 

18% [16]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (Big Data) ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʤʦʛʘʝʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ: 

- ʤʦʥʠʪʦʨʠʥʛ ʫʩʧʝʚʘʝʤʦʩʪʠ - ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʦʮʝʥʢʘʭ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ ʠ ʚʦʚʨʝʤʷ 

ʦʢʘʟʳʚʘʪʴ ʧʦʜʜʝʨʞʢʫ. 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʥʳʭ ʪʨʘʝʢʪʦʨʠʡ - ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʥʘʚʳʢʘʭ ʠ 

ʠʥʪʝʨʝʩʘʭ ʩʪʫʜʝʥʪʦʚ ʚʫʟʳ ʧʨʝʜʣʘʛʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʧʨʦʬʝʩʩʠʡ ʠ 

ʢʫʨʩʦʚ. 

- ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ - ʧʦʟʚʦʣʷʝʪ ʫʥʠʚʝʨʩʠʪʝʪʘʤ ʠ 

ʰʢʦʣʘʤ ʘʜʘʧʪʠʨʦʚʘʪʴ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʧʦʜ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ. 

ʅʀʋ ɺʐʕ ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʠʪʠʢʫ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʢʘʨʴʝʨʥʳʭ ʧʫʪʝʡ [7]. ʄʦʩʢʦʚʩʢʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʰʢʦʣʘ 

ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʦʮʝʥʢʘʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ 

ʟʦʥ ʚ ʦʙʫʯʝʥʠʠ [17]. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʘʜʘʧʪʘʮʠʷ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜ 

ʨʳʥʦʢ ʪʨʫʜʘ (ʪʘʙʣʠʮʘ 4) [16]. 

 

ʊʘʙʣʠʮʘ 4: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ [16] 
ɻʦʜ ɼʦʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ Big Data (%) 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ 

2023 15,3 ʄʦʥʠʪʦʨʠʥʛ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʛʨʘʤʤ 

2024 18 ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨ, ʘʥʘʣʠʪʠʢʘ ʧʦʚʝʜʝʥʠʷ 

2025 22  ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʢʘʨʴʝʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ɻʝʡʤʠʬʠʢʘʮʠʷ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ɺ 2023 ʛʦʜʫ ʛʝʡʤʠʬʠʢʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ 30% ʜʝʪʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ. ɺ 2024 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʜʦ 35%. ɻʝʡʤʠʬʠʢʘʮʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʫʯʝʥʠʢʦʚ 

[18]. 

ʀʛʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʪʘʢʠʝ ʢʘʢ çʋʯʠ.ʨʫè ʠ Kahoot, ʠʩʧʦʣʴʟʫʶʪ ʠʛʨʦʚʳʝ 

ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʘʣʣʳ, ʫʨʦʚʥʠ ʠ ʨʝʡʪʠʥʛʠ, ʯʪʦʙʳ ʤʦʪʠʚʠʨʦʚʘʪʴ 

ʦʙʫʯʘʶʱʠʭʩʷ [18]. 

çʋʯʠ.ʨʫè ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʘʣʣʳ ʠ 

ʨʝʡʪʠʥʛʠ, ʜʣʷ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ [4]. Skillbox ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʚʝʩʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʜʠʟʘʡʥʘ [19]. 
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ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʚʝʩʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʚʝʩʪʳ, ʢʦʪʦʨʳʝ 

ʠʥʪʝʛʨʠʨʫʶʪ ʵʣʝʤʝʥʪʳ ʠʛʨʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ 

ʫʚʣʝʢʘʪʝʣʴʥʳʤ [19]. 

ʈʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʝʡʯʘʩ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʨʝʥʘʞʸʨʳ ʜʣʷ ʧʠʣʦʪʦʚ ʜʨʦʥʦʚ. ʅʘʧʨʠʤʝʨ, ʪʨʝʥʘʞʸʨʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʨʦʥʘʤʠ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ 

ʧʨʘʢʪʠʢʦʚʘʪʴ ʥʘʚʳʢʠ ʚ ʙʝʟʦʧʘʩʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ [18]. 

ʎʠʬʨʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʪʠʢʘ 

ɺ 2024 ʛʦʜʫ 66% ʨʦʩʩʠʷʥ ʦʙʣʘʜʘʣʠ ʙʘʟʦʚʳʤ ʫʨʦʚʥʝʤ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, 

ʯʪʦ ʥʘ 3% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2023 ʛʦʜʫ. ʂʫʨʩʳ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʠ 

ʚʥʝʜʨʝʥʳ ʚ 500 ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚ 2024 ʛʦʜʫ [20]. 

ʉ ʨʦʩʪʦʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʟʨʘʩʪʘʶʪ ʠ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʵʪʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ. ɿʘʱʠʪʘ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʯʝʥʠʢʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʮʠʬʨʦʚʘʷ 

ʛʨʘʤʦʪʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʢʫʨʩʳ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʮʠʬʨʦʚʦʡ ʵʪʠʢʝ, ʯʪʦʙʳ 

ʥʘʫʯʠʪʴ ʫʯʝʥʠʢʦʚ ʙʝʟʦʧʘʩʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʚ ʠʥʪʝʨʥʝʪʝ. ʕʪʠʢʘ ʀʀ, ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʦʙʩʫʞʜʝʥʠʝ ʵʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʚʫʟʘʭ [20]. 

çʅʝʡʤʘʨʢè - ʵʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʢʨʠʪʝʨʠʝʚ ʮʠʬʨʦʚʦʡ ʵʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ [21]. 

ʇʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʦʡ ʛʨʘʞʜʘʥʠʥè ʦʙʫʯʘʝʪ ʰʢʦʣʴʥʠʢʦʚ ʦʩʥʦʚʘʤ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʮʠʬʨʦʚʦʡ ʵʪʠʢʠ [20]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʶʯʝʥʠʝ ʢʫʨʩʦʚ ʧʦ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚ ʰʢʦʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʩʫʞʜʝʥʠʝ ʵʪʠʢʠ ʀʀ ʚ ʚʫʟʘʭ ʜʘʩʪ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʚ 

ʮʠʬʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʪʠʢʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ [21]. 

ʈʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʪʘʢʠʝ ʢʘʢ çʎʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘè, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʰʢʦʣʳ ʠ ʚʫʟʳ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺ 2023 ʛʦʜʫ 

ʨʘʩʭʦʜʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʠ 7,2 ʪʨʣʥ ʨʫʙʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ 6,1 

ʪʨʣʥ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. ɺ 2024 ʛʦʜʫ 90% ʰʢʦʣ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ ʠʥʪʝʨʥʝʪʫ [22]. ɺ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

çʕʢʦʥʦʤʠʢʘ ʜʘʥʥʳʭè ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥʦ 7,6 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ [23]. 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʠʥʪʝʨʥʝʪ ʚ ʨʘʤʢʘʭ ʥʘʮʧʨʦʝʢʪʘ çʆʙʨʘʟʦʚʘʥʠʝè ʜʣʷ ʰʢʦʣ ʚ 

ʦʪʜʘʣʸʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʜʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ 

ʠʥʪʝʨʥʝʪʫ, ʯʪʦ ʜʝʣʘʝʪ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ. ʎʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʠʭ ʧʦʩʪʘʚʢʘ (ʧʣʘʥʰʝʪʦʚ, ʥʦʫʪʙʫʢʦʚ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʜʦʩʦʢ) ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʧʦʤʦʛʘʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ. ʇʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʦʙʫʯʝʥʠʷ ʧʝʜʘʛʦʛʦʚ 

ʚʢʣʶʯʘʶʪ ʢʫʨʩʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʯʪʦʙʳ ʦʥʠ 

ʤʦʛʣʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ [22; 23]. 

çʄʦʩʢʦʚʩʢʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʰʢʦʣʘè - ʵʪʦ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʢʦʥʪʝʥʪʫ ʠ ʜʠʘʛʥʦʩʪʠʢʘʤ ʟʥʘʥʠʡ ʜʣʷ 1,8 ʤʣʥ 
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ʰʢʦʣʴʥʠʢʦʚ [17]. ʄʠʥʦʙʨʥʘʫʢʠ ʥʘʧʨʘʚʠʣʦ 29,4 ʤʣʨʜ ʨʫʙʣʝʡ ʥʘ ʮʠʬʨʦʚʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚʫʟʦʚ ʚ 2024 ʛʦʜʫ (ʪʘʙʣʠʮʘ 5) [22]. 

 

ʊʘʙʣʠʮʘ 5: ʀʥʚʝʩʪʠʮʠʠ ʚ ʮʠʬʨʦʚʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ [22; 23] 
ɻʦʜ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʨʘʩʭʦʜʳ (ʪʨʣʥ ʨʫʙ.) 

ɼʦʣʷ ʰʢʦʣ ʩ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ 

ʠʥʪʝʨʥʝʪʦʤ (%) 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʮʠʬʨʦʚʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚʫʟʦʚ 

(ʤʣʨʜ ʨʫʙ.) 

2023 6,1 85 25 

2024 6,5 90 29,4 

2025 6,8  (ʧʨʦʛʥʦʟ) 95 (ʧʨʦʛʥʦʟ) 32 (ʧʨʦʛʥʦʟ) 

 

ʈʘʩʰʠʨʝʥʠʝ ʧʨʦʛʨʘʤʤ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʠ ʜʦʩʪʫʧ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ ʠʥʪʝʨʥʝʪʫ 

ʧʦʟʚʦʣʠʪ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ [23]. 

ʎʠʬʨʦʚʳʝ ʪʨʝʥʜʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʈʦʩʩʠʠ ʚ 2025 ʛʦʜʫ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʛʠʙʢʦʡ, ʜʦʩʪʫʧʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʜʚʠʥʫʪʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

VR/AR, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʛʝʡʤʠʬʠʢʘʮʠʷ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤ. ʆʜʥʘʢʦ 

ʫʩʧʝʭ ʵʪʠʭ ʠʥʠʮʠʘʪʠʚ ʟʘʚʠʩʠʪ ʦʪ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʚʳʟʦʚʦʚ, ʢʘʢ ʮʠʬʨʦʚʦʝ 

ʥʝʨʘʚʝʥʩʪʚʦ, ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʦʚ. ʈʦʩʩʠʷ ʧʨʦʜʦʣʞʘʝʪ 

ʜʚʠʛʘʪʴʩʷ ʢ ʩʦʟʜʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ, ʧʦʜʛʦʪʘʚʣʠʚʘʷ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʢ ʛʣʦʙʘʣʴʥʳʤ 

ʚʳʟʦʚʘʤ. 
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ʄʫʨʘʜʷʥ ɸ.ɸ., ʂʝʭʷʥ ʃ.ɸ., ʆʨʜʠʥʷʥ ʊ.ɸ. 

ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʚ ʛ. 

ɸʨʤʘʚʠʨʝ, ʈʦʩʩʠʷ  

 

ʕʂʆʅʆʄʀʂɸ ɿɸʄʂʅʋʊʆɻʆ ʎʀʂʃɸ: ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ 

ʂ ʋʉʊʆʁʏʀɺʆʄʋ ʇʈʆʀɿɺʆɼʉʊɺʋ 

 

ɸʥʥʦʪʘʮʠʷ: ʵʢʦʥʦʤʠʢʘ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʤʘʷ ʣʠʥʝʡʥʦʡ 

ʤʦʜʝʣʠ, ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʈʦʩʩʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʈʦʩʩʠʡʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʪʘʣʣʫʨʛʠʠ, ʭʠʤʠʠ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ, ʧʨʦʷʚʣʷʝʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʮʠʨʢʫʣʷʨʥʳʤ ʧʨʠʥʮʠʧʘʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. ɻʦʩʫʜʘʨʩʪʚʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʩʫʙʩʠʜʠʠ ʠ 

ʬʝʜʝʨʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʭʦʪʷ ʨʘʟʚʠʪʠʶ ʤʝʰʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʝʨʝʭʦʜʘ ʩʣʫʞʠʪ ʢʦʤʧʣʝʢʩ ʠʥʥʦʚʘʮʠʡ, 

ʚʢʣʶʯʘʶʱʠʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ, ʮʠʬʨʦʚʳʝ 

ʧʣʘʪʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʤʝʪʦʜʳ ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʀʭ ʚʥʝʜʨʝʥʠʝ, ʯʘʩʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ 

ʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥʳ ʩ ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ, ʚʢʣʶʯʘʶʱʠʤ 

ʨʘʩʰʠʨʝʥʠʝ ʛʦʩʧʦʜʜʝʨʞʢʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ 

ʠʥʪʝʛʨʘʮʠʶ ʚ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʢʘ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ, ʮʠʨʢʫʣʷʨʥʘʷ ʵʢʦʥʦʤʠʢʘ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ.  

 

CLOSED-CYCLE ECONOMY: INNOVATIVE APPROACHES TO 

SUSTAINABLE PRODUCTION 

 

Abstract. The circular economy, which is opposed to the linear model, is becoming 

an important area of focus for Russia in the face of environmental challenges and 

the need to increase competitiveness. Russian industries, particularly in metallurgy, 

chemistry, and construction materials, are showing a growing interest in circular 

principles, which can help reduce costs and environmental impact. The government 

is supporting this area through tax incentives, subsidies, and federal programs, 

although the lack of recycling infrastructure and the imperfect regulatory framework 

are hindering development. 

The technological basis for the transition is a set of innovations that include 

automatic waste sorting systems, digital material flow management platforms, 

additive technologies, and chemical processing methods. The implementation of 
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these technologies, often using AI and the Internet of Things, can significantly 

improve resource efficiency. The prospects for development are linked to a 

systematic approach that includes increased government support, improved 

legislation, and integration into global value chains, which together create a 

foundation for sustainable economic growth while reducing the environmental 

impact. 

Keywords: closed-loop economy, circular economy, industry, investment, and 

technological innovation. 

 

ʕʢʦʥʦʤʠʢʘ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʤʥʦʛʦʢʨʘʪʥʦ, ʤʠʥʠʤʠʟʠʨʫʷ ʦʪʭʦʜʳ ʠ ʩʥʠʞʘʷ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʠʟʚʣʝʯʝʥʠʝʤ ʨʝʩʫʨʩʦʚ, 

ʠʭ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʭʦʨʦʥʝʥʠʝʤ ʦʪʭʦʜʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʧʝʨʝʭʦʜ ʢ ʮʠʢʣʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʚʳʟʦʚʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ[1].  

ʈʦʩʩʠʡʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʚʥʝʜʨʝʥʠʶ 

ʧʨʠʥʮʠʧʦʚ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʆʩʦʙʝʥʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʝʢʪʦʨʘʭ ʤʝʪʘʣʣʫʨʛʠʠ, ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ ʚʥʝʜʨʝʥʠʝ 

ʟʘʤʢʥʫʪʳʭ ʮʠʢʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ[2].  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʚʳʭ 

ʣʴʛʦʪ ʠ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʌʝʜʝʨʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʠ ʩʦʟʜʘʥʠʷ 

ʟʘʤʢʥʫʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʨʠʥʮʠʧʦʚ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ[3].  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ʟʘʤʢʥʫʪʳʭ ʮʠʢʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʠ 

ʧʨʠʙʳʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʂʦʤʧʘʥʠʠ, ʧʝʨʝʰʝʜʰʠʝ ʥʘ ʮʠʨʢʫʣʷʨʥʳʝ ʤʦʜʝʣʠ, 

ʩʦʦʙʱʘʶʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʨʘʩʭʦʜʦʚ ʥʘ ʟʘʢʫʧʢʫ ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ ʥʘ 20ï40% 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʘʩʣʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʨʳʥʢʝ ʙʣʘʛʦʜʘʨʷ ʨʘʩʪʫʱʝʤʫ ʩʧʨʦʩʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ[5].  

ɺʳʟʦʚʳ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʨʘʟʚʠʪʠʝʤ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ, ʩʚʷʟʘʥʳ 

ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 
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ʝʜʠʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. ʄʥʦʛʠʝ ʨʝʛʠʦʥʳ ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʠʥʮʠʧʦʚ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʥʘ ʧʨʘʢʪʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʨʢʫʣʷʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʟʘʪʨʫʜʥʷʝʪ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ 

ʨʝʛʠʦʥʘʤʠ[7].  

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʚ ʈʦʩʩʠʠ ʥʘ 2025 ʛʦʜ 

ʩʚʷʟʘʥʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ. ʆʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʚʠʪʠʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʥʪʝʛʨʘʮʠʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ[8].  

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʜʚʠʞʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʪʠ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʫʶʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʠ ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʦʙʲʸʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʩʳʨʴʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʣʘʪʬʦʨʤ ʚʳʷʚʣʷʶʪ ʫʟʢʠʝ ʤʝʩʪʘ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʨʝʢʦʤʝʥʜʫʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʩʳʨʴʷ ʥʘ 15ï25% [3].  

ʊʝʭʥʦʣʦʛʠʠ ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʭʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʈʦʩʩʠʡʩʢʠʝ ʥʘʫʯʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʤʝʪʦʜʳ ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʣʘʩʪʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʩʭʦʜʥʳʝ 

ʤʦʥʦʤʝʨʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʧʦʣʠʤʝʨʦʚ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʦʮʝʩʩʳ 

ʧʠʨʦʣʠʟʘ ʠ ʛʘʟʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʨʝʦʙʨʘʟʫʶʪ ʠʭ ʚ ʩʠʥʪʝʟ-ʛʘʟ, 

ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʩʳʨʴʸʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʦʧʣʠʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʟʘʤʢʥʫʪʴ ʮʠʢʣʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʭʠʤʠʯʝʩʢʦʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ[4].  

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʦʣʫʯʘʶʪ 

ʚʩʸ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʠ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪ ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ, ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʩʪʘʪʢʠ ʚ ʙʠʦʛʘʟ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʠ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʦʪʦʙʨʘʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʩʢʦʨʷʶʪ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʢʦʤʧʦʩʪʘ. ɺʥʝʜʨʝʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʦʙʲʸʤʦʚ ʟʘʭʦʨʘʥʠʚʘʝʤʳʭ ʦʪʭʦʜʦʚ ʠ ʩʦʟʜʘʥʠʶ ʮʝʥʥʳʭ ʚʪʦʨʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ[5].  

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ ʜʘʪʯʠʢʦʚʳʝ ʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʝʥʩʦʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʷʭ, ʧʝʨʝʜʘʶʪ 
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ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʭʦʜʝ ʤʘʪʝʨʠʘʣʦʚ, ʵʥʝʨʛʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʦʪʭʦʜʦʚ ʚ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʩʳʨʴʷ ʥʘ 

ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʥʘ 10ï20 % [6].  

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʨʸʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ. ʊʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʜʝʪʘʣʠ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʢʣʶʯʘʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ. 

ʈʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʥʝʜʨʷʶʪ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ, ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 30ï50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ[7].  

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʠʝʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʨʝʩʫʨʩʦʸʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʘʥʘʣʠʟʠʨʫʶʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʠ ʚʳʷʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʝʧʣʘ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʩʦʢʨʘʱʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ 15ï30%, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪ 

ʦʙʲʸʤʳ ʚʳʙʨʦʩʦʚ ʠ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ[8].  

ɹʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʟʨʘʯʥʳʭ ʩʠʩʪʝʤ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ. 

ʈʘʩʧʨʝʜʝʣʸʥʥʳʝ ʨʝʝʩʪʨʳ ʧʦʟʚʦʣʷʶʪ ʬʠʢʩʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ, 

ʢʘʯʝʩʪʚʝ ʠ ʠʩʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠʭ ʧʦʚʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʫ. ɺʥʝʜʨʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʦʪʭʦʜʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʜʦʚʝʨʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʧʨʦʜʫʢʮʠʠ ʠʟ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʨʘʩʰʠʨʝʥʠʶ ʨʳʥʢʦʚ ʜʣʷ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ[9].  

ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʟʙʦʨʢʠ ʠ ʩʦʨʪʠʨʦʚʢʠ ʩʣʦʞʥʳʭ ʠʟʜʝʣʠʡ 

ʧʦʟʚʦʣʷʶʪ ʠʟʚʣʝʢʘʪʴ ʮʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ 

ʦʪʭʦʜʦʚ ʠ ʜʨʫʛʠʭ ʩʣʦʞʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʈʦʙʦʪʳ, ʦʩʥʘʱʸʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʟʨʝʥʠʝʤ ʠ ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ, ʩʧʦʩʦʙʥʳ ʨʘʟʙʠʨʘʪʴ ʵʣʝʢʪʨʦʥʠʢʫ, ʘʚʪʦʤʦʙʠʣʠ ʠ 

ʜʨʫʛʠʝ ʩʣʦʞʥʳʝ ʠʟʜʝʣʠʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʩʝʢʪʦʨʝ ʧʝʨʝʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʪʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ 

ʠʟʚʣʝʢʘʪʴ ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʜʨʘʛʦʮʝʥʥʳʝ ʤʝʪʘʣʣʳ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ[10].  

ʆʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʚʪʦʨʠʯʥʦʤ ʩʳʨʴʝ ʠ ʦʪʭʦʜʘʭ 

ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʛʦ ʨʳʥʢʘ ʤʘʪʝʨʠʘʣʦʚ. ʎʠʬʨʦʚʳʝ 

ʧʣʦʱʘʜʢʠ ʩʦʝʜʠʥʷʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪʭʦʜʦʚ ʩ ʢʦʤʧʘʥʠʷʤʠ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʚʪʦʨʠʯʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ 

ʩʥʠʞʘʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʛʠʩʪʠʢʠ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ ʈʦʩʩʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 
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ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʩʠʩʪʝʤʳ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʚʳʰʝʥʠʶ 

ʜʦʩʪʫʧʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ[11].  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʣʘʥʠʨʦʚʘʪʴ ʦʙʲʸʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ. ɸʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʠʨʫʶʪ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʧʨʦʩʝ, ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʠ ʪʝʥʜʝʥʮʠʷʭ ʨʳʥʢʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠʟʙʝʞʘʪʴ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʥʘ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʥʠʞʘʝʪ ʦʙʲʸʤʳ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 20ï35% [12].  

ʈʦʩʩʠʡʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʚʥʝʜʨʝʥʠʶ 

ʧʨʠʥʮʠʧʦʚ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʆʩʦʙʝʥʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʝʢʪʦʨʘʭ ʤʝʪʘʣʣʫʨʛʠʠ, ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ ʚʥʝʜʨʝʥʠʝ 

ʟʘʤʢʥʫʪʳʭ ʮʠʢʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʚʳʭ 

ʣʴʛʦʪ ʠ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʌʝʜʝʨʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʠ ʩʦʟʜʘʥʠʷ 

ʟʘʤʢʥʫʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʨʠʥʮʠʧʦʚ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʩʠʥʝʨʛʠʶ ʨʘʟʣʠʯʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʨʝʰʘʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʤʝʪʦʜʳ 

ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʣʘʩʪʠʢʦʚ ʠ ʧʨʦʮʝʩʩʳ ʧʠʨʦʣʠʟʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʨʘʩʰʠʨʷʶʪ ʩʧʝʢʪʨ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ 

ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʮʠʢʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʠʝʡ ʠ ʧʨʝʜʠʢʪʠʚʥʘʷ 

ʘʥʘʣʠʪʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʠʟʘʮʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʲʸʤʦʚ ʚʳʧʫʩʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʦ ʠ ʩʠʩʪʝʤʥʦʩʪʴʶ ʧʦʜʭʦʜʘ ʢ 

ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʠ ʨʘʩʰʠʨʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʮʠʨʢʫʣʷʨʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʥʪʝʛʨʘʮʠʷ 
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ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʮʠʨʢʫʣʷʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ ʠ ʫʢʨʝʧʣʝʥʠʝ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʠ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʮʠʨʢʫʣʷʨʥʦʩʪʠ ʠ ʩʦʟʜʘʸʪ ʦʩʥʦʚʫ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 
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ʋɼʂ 339.543 

ʆʚʩʶʢ ɼ.ɸ., ɿʫʥʜʵ ɺ.ɺ. 

ʈʦʩʩʠʡʩʢʘʷ ʪʘʤʦʞʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɼʀʅɸʄʀʂɸ ʀ ɺɿɸʀʄʆɺʃʀʗʅʀɽ ʇʆʂɸɿɸʊɽʃɽʁ ʌʀʅɸʅʉʆɺʆ-

ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈʆʉʉʀʀ   

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ: 

ʬʠʥʘʥʩʦʚʦʡ, ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʪ.ʜ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʝʸ 

ʚʠʜʦʚ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʝ. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 2018-2024 ʛʛ., 

ʚʳʷʚʠʣ ʩʠʩʪʝʤʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʬʠʥʘʥʩʦʚʦʡ, ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ.  

ʈʘʩʩʤʦʪʨʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʚʘʣʶʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʙʶʜʞʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʠʥʬʣʷʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, 

ʮʠʬʨʦʚʠʟʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʛʜʘ ʫʢʨʝʧʣʝʥʠʝ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ 

ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ. ɺʳʷʚʣʝʥʳ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʢʣʶʯʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʚ ʙʶʜʞʝʪʠʨʦʚʘʥʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʝʞʩʝʢʪʦʨʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʬʦʨʤʠʨʫʷ ʥʦʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ, ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ. 
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Abstract: This study examines the interplay of economic security indicators in 

Russia across various domains, including financial, foreign economic, and other 

spheres. Special attention is given to the theoretical foundations of economic 

security, its typology, and the regulatory framework. An analysis of contemporary 

threats to economic security, based on 2018ï2024 statistical data, reveals systemic 

interconnections between financial, foreign trade, energy, technological, and 
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information security. The paper explores specific mechanisms of mutual influence 

among security components: exchange rate dynamics, budgetary parameters, 

inflationary processes, restructuring of foreign economic ties, import substitution, 

and digitalization. A key finding is the emergence of a synergistic effect, where 

strengthening one component of the system positively impacts others. The study 

identifies coordination mechanisms in state policy for economic security, including 

strategic planning, institutional cooperation, and program-targeted budgeting. In 

current geopolitical conditions, cross-sectoral interaction has become critical for 

ensuring the resilience of the Russian economy, shaping a new configuration of the 

economic security system. 

Keywords: economic security, systemic interaction, financial stability, technological 

sovereignty, synergistic effect, state policy. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʙʣʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ, ʧʨʝʚʨʘʱʘʷʩʴ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʚ ʨʝʘʣʴʥʫʶ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ ʩʠʩʪʝʤʥʦʛʦ ʨʝʰʝʥʠʷ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ 

ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʬʦʨʤʠʨʫʶʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʩʨʝʜʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʠʥʪʝʨʝʩʦʤ, ʥʦ ʠ ʥʘʩʫʱʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠ ʚʳʷʚʣʝʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʟʫʯʝʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ 

ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʛʜʘ ʫʢʨʝʧʣʝʥʠʝ ʦʜʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʧʦʚʳʰʘʷ ʦʙʱʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʢ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʫʛʨʦʟʘʤ. 

ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʱʠʪʫ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʩʦʩʪʦʷʥʠʷ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ, ʝʜʠʥʩʪʚʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
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ʩʦʜʝʨʞʠʪʩʷ ʚ ʉʪʨʘʪʝʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 13 ʤʘʷ 2017 

ʛ. ˉ 208. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʝʸ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʝʟ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʝʥʠʝ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʟʘʜʘʯ, ʢʘʢ ʚʦ ʚʥʫʪʨʝʥʥʝʡ, ʪʘʢ ʠ ʚʦ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʝ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʫʜʴ ʪʦ ʚʦʝʥʥʘʷ, ʩʦʮʠʘʣʴʥʘʷ, ʧʦʣʠʪʠʯʝʩʢʘʷ ʠʣʠ ʠʥʘʷ ʦʙʣʘʩʪʴ. 

ʆʩʦʙʘʷ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʘ 

ʬʦʨʤʠʨʫʝʪ ʤʘʪʝʨʠʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʩʪʨʘʥʳ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʩʬʝʨ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʥʘʯʠʤʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, 

ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʳʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʠ ʫʩʠʣʠʚʘʝʪʩʷ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ. ʇʨʠ ʵʪʦʤ ʛʦʩʫʜʘʨʩʪʚʘ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʦʚʳʤʠ ʚʳʟʦʚʘʤʠ ʠ ʫʛʨʦʟʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʘʜʝʢʚʘʪʥʳʭ 

ʦʪʚʝʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ [5, ʩ. 54]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ 

ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʦʩʥʦʚʘʥʠʷʤ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʚʠʜʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʩʬʝʨʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʌʠʥʘʥʩʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʭʚʘʪʳʚʘʝʪ ʩʠʩʪʝʤʫ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʬʠʥʘʥʩʦʚʳʭ 

ʠʥʪʝʨʝʩʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʆʥʘ ʚʢʣʶʯʘʝʪ 

ʙʶʜʞʝʪʥʫʶ, ʥʘʣʦʛʦʚʫʶ, ʜʦʣʛʦʚʫʶ, ʠʥʬʣʷʮʠʦʥʥʫʶ, ʚʘʣʶʪʥʫʶ, ʙʘʥʢʦʚʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ 

ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ, ʪʨʝʙʫʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʦʪ ʚʥʝʰʥʠʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʪʨʘʥʳ, ʝʝ ʛʨʘʞʜʘʥ, 

ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ ʦʪ ʫʛʨʦʟ ʥʘʜʝʞʥʦʤʫ ʪʦʧʣʠʚʦ- ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʶ. 

ɼʣʷ ʈʦʩʩʠʠ, ʢʘʢ ʢʨʫʧʥʝʡʰʝʛʦ ʵʢʩʧʦʨʪʝʨʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʜʘʥʥʳʡ ʚʠʜ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʷʤʦ ʩʚʷʟʘʥʘ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʧʦʩʢʦʣʴʢʫ 

ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʝʨʝʭʦʜʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʢ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʤʫ ʨʘʟʚʠʪʠʶ ʚʦʧʨʦʩʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ ʧʨʠʦʙʨʝʪʘʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ [6, ʩ. 9]. 
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ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʬʠʟʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ɼʦʢʪʨʠʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʘʥʳ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʦʧʨʦʩʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʧʨʦʙʣʝʤʘʤʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʫ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺ ʵʧʦʭʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʜʘʥʥʳʡ ʚʠʜ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʢʣʶʯʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʂʠʙʝʨʘʪʘʢʠ ʥʘ 

ʬʠʥʘʥʩʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʰʧʠʦʥʘʞ, ʫʪʝʯʢʠ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʩʝʨʴʝʟʥʳʤʠ ʫʛʨʦʟʘʤʠ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʩʫʚʝʨʝʥʠʪʝʪ ʩʪʨʘʥʳ. ɼʘʥʥʳʡ ʚʠʜ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩʦʟʜʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʠʪʝʪʘ ʩ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʦʙʣʘʩʪʷʭ. ɺʦʧʨʦʩʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʜʣʷ 

ʈʦʩʩʠʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʢʦʨʝʥʥʦʛʦ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʟʘʱʠʪʫ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚʦ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʫʷʟʚʠʤʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʦʪ 

ʚʥʝʰʥʠʭ ʰʦʢʦʚ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʪʦʨʛʦʚʫʶ, ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ, ʪʘʤʦʞʝʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺʝʨʦʷʪʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʦʧʨʦʩʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʩʪʘʥʦʚʷʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ 

[7, ʩ. 48]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʯʝʨʧʳʚʘʶʱʝʡ. ʈʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʠ ʜʨʫʛʠʝ ʚʠʜʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʠ ʜʨʫʛʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʣʠʯʥʦʩʪʠ, ʧʨʝʜʧʨʠʷʪʠʷ, ʨʝʛʠʦʥʘ, ʦʪʨʘʩʣʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʟʘʱʠʪʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʱʝʩʪʚʘ ʠ ʣʠʯʥʦʩʪʠ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʦʢʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 
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ʂʦʥʩʪʠʪʫʮʠʷ ʈʌ, ʟʘʢʨʝʧʣʷʶʱʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ ʠ ʛʘʨʘʥʪʠʨʫʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ ʛʨʘʞʜʘʥ. 

ɹʘʟʦʚʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʘʥʠʤʘʝʪ ʉʪʨʘʪʝʛʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 13 ʤʘʷ 2017 ʛ. 

ˉ 208. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʚʳʟʦʚʳ ʠ ʫʛʨʦʟʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʮʝʣʠ, ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʟʘʜʘʯʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʦʧʨʝʜʝʣʷʝʪ çʉʪʨʘʪʝʛʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè, ʫʪʚʝʨʞʜʝʥʥʘʷ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 2 ʠʶʣʷ 2021 ʛ. ˉ 400, 

ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʧʨʠʦʨʠʪʝʪʳ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ. 

ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʜʦʢʪʨʠʥʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ɼʦʢʪʨʠʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʫʪʚ. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 21 ʷʥʚʘʨʷ 2020 ʛ. ˉ 20), 

ɼʦʢʪʨʠʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʫʪʚ. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 13 ʤʘʷ 

2019 ʛ. ˉ 216), ɼʦʢʪʨʠʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʫʪʚ. ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 5 ʜʝʢʘʙʨʷ 2016 ʛ. ˉ 646). 

ʂ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʘʢʪʘʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ "ʆ ʙʝʟʦʧʘʩʥʦʩʪʠ", "ʆ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ", "ʆ 

ʚʘʣʶʪʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠ ʚʘʣʶʪʥʦʤ ʢʦʥʪʨʦʣʝ", "ʆ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ 

ʣʝʛʘʣʠʟʘʮʠʠ (ʦʪʤʳʚʘʥʠʶ) ʜʦʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ, ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʪʝʨʨʦʨʠʟʤʘ", "ʆ ʟʘʱʠʪʝ ʢʦʥʢʫʨʝʥʮʠʠ", "ʆ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ" ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʳʟʦʚʦʚ ʠ ʫʛʨʦʟ. ʊʘʢ, ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʙʳʣ ʧʨʠʥʷʪ ʨʷʜ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 4 ʠʶʥʷ 2018 ʛ. ˉ 

127-ʌɿ "ʆ ʤʝʨʘʭ ʚʦʟʜʝʡʩʪʚʠʷ (ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ) ʥʘ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʝ 

ʜʝʡʩʪʚʠʷ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ɸʤʝʨʠʢʠ ʠ ʠʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ". 

ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ɺʦʟʤʦʞʥʦ, ʦʜʥʠʤ 

ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʤʦʛʣʦ ʙʳ 

ʩʪʘʪʴ ʧʨʠʥʷʪʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ "ʆʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ", ʢʦʪʦʨʳʡ ʙʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣ ʧʨʘʚʦʚʳʝ ʤʝʭʘʥʠʟʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʨʘʥʠʣ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʛʨʦʟʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʠʩʪʝʤʥʦʩʪʴʶ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴʶ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ 
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ʧʨʦʮʝʩʩ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ɸʥʘʣʠʟ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 2018-

2024 ʛʛ. ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʜʠʥʘʤʠʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ. ʀʥʜʝʢʩ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ: ʩʧʘʜ ʚ ʢʨʠʟʠʩʥʦʤ 2020 ʛ. (97,9%), ʨʦʩʪ ʚ 2021 ʛ. (106,3%), ʠ 

ʟʘʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʩ ʫʤʝʨʝʥʥʳʤ ʨʦʩʪʦʤ ʚ 2022-2024 ʛʛ. 

(100,7%, 104,3% ʠ 104,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʬʝʨʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʛʜʘ ʥʘʨʫʰʝʥʠʷ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʥʝʠʟʙʝʞʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ 

ʜʨʫʛʠʭ. 

ʇʦʢʘʟʘʪʝʣʷʤ ʬʠʥʘʥʩʦʚʦʡ, ʪʘʢʞʝ ʢʘʢ ʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʢʘ ʢʫʨʩʘ ʨʫʙʣʷ. ʆʩʣʘʙʣʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ (ʦʪ 56,29 

ʨʫʙ./ʜʦʣʣ. ʚ 2018 ʛ. ʜʦ 89,29 ʨʫʙ./ʜʦʣʣ. ʚ 2024 ʛ.) ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʈʦʩʩʠʠ.  

ʆʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ 2022-2024 ʛʛ., ʢʦʛʜʘ ʧʦʩʣʝ ʨʝʟʢʦʛʦ 

ʨʦʩʪʘ ʢʫʨʩʘ ʜʦʣʣʘʨʘ ʚ 2022 ʛ. (77,82 ʨʫʙ.) ʥʘʙʣʶʜʘʣʦʩʴ ʝʛʦ ʩʥʠʞʝʥʠʝ ʚ 2023 ʛ. 

(69,59 ʨʫʙ.) ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʩʢʘʯʦʢ ʚ 2024 ʛ. (89,29 ʨʫʙ.). ʕʪʘ ʜʠʥʘʤʠʢʘ 

ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʢ ʥʦʚʳʤ 

ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝʘʣʠʷʤ, ʢʦʛʜʘ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʈʦʩʩʠʠ ʚ 2015-2024 ʛʛ. 

ɻʦʜ 

ʀʥʜʝʢʩ 

ʧʨʦʤʳʰʣʝ

ʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪ

ʚʘ 

ʆʬʠʮʠʘʣ

ʴʥʳʡ 

ʢʫʨʩ 

ʜʦʣʣʘʨʘ 

ʉʐɸ ʧʦ 

ʦʪʥʦʰʝʥʠ

ʶ ʢ 

ʨʫʙʣʶ, ʥʘ 

ʢʦʥʝʮ 

ʧʝʨʠʦʜʘ, 

ʨʫʙ./ʜʦʣʣ. 

ɼʝʬʠʮʠʪ ( ï ), 

ʧʨʦʬʠʮʠʪ 

ʢʦʥʩʦʣʠʜʠʨʦʚ

ʘʥʥʦʛʦ 

ʙʶʜʞʝʪʘ, ʚ % 

ʢ ɺɺʇ 

ʀʥʜʝʢʩ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʮʝʥ 

ʋʨʦʚʝʥʴ 

ʙʝʟʨʘʙʦʪʠʮʳ 

2018 103.5 56.29 2.9 104.3 4.8 

2019 103.4 66.10 1.9 103.0 4.6 

2020 97.9 63.04 -4.0 104.9 5.8 

2021 106.3 76.25 0.8 108.4 4.8 

2022 100.7 77.82 -1.3 111.9 4.0 

2023 104.3 69.59 -2.2 107.4 3.2 

2024 104.6 89.29 -1.6 109.5 2.5 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʠ ɹʘʥʢʘ ʈʦʩʩʠʠ 

ʋʛʨʦʟʳ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʚ ʧʘʨʘʤʝʪʨʘʭ 

ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ. ɹʶʜʞʝʪʥʳʡ ʧʨʦʬʠʮʠʪ, ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʚ 2018-2019 ʛʛ. 

(2,9% ʠ 1,9% ɺɺʇ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʤʝʥʠʣʩʷ ʜʝʬʠʮʠʪʦʤ ʚ ʧʝʨʠʦʜ ʩ 2020 ʛ., 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʬʠʥʘʥʩʳ. 
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ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ 

ʧʦʜʜʝʨʞʢʠ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʠ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʩ ʧʝʨʝʦʨʠʝʥʪʘʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ. 

ʀʥʬʣʷʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʷʚʣʷʶʱʠʝʩʷ ʟʥʘʯʠʤʦʡ ʫʛʨʦʟʦʡ ʬʠʥʘʥʩʦʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʥʜʝʢʩ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ ʧʦʩʣʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ 2018-2019 ʛʛ. (4,3% ʠ 3,0%) ʧʦʢʘʟʘʣ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚ 2021-2022 ʛʛ. (8,4% ʠ 11,9%), ʯʪʦ ʦʪʨʘʞʘʝʪ ʢʘʢ 

ʛʣʦʙʘʣʴʥʳʝ ʠʥʬʣʷʮʠʦʥʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʪʘʢ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ 

ʠ ʧʨʦʮʝʩʩʘʤʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 

ɼʠʥʘʤʠʢʘ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʚ ʨʫʙʣʝʚʦʤ ʚʳʨʘʞʝʥʠʠ: ʩ 

606 327,2 ʨʫʙ. ʚ 2018 ʛ. ʜʦ 653 066,1 ʨʫʙ. ʚ 2023 ʛ. ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʚ 

ʜʦʣʣʘʨʦʚʳʡ ʵʢʚʠʚʘʣʝʥʪ (ʩ ʫʯʝʪʦʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʢʫʨʩʘ) ʢʘʨʪʠʥʘ ʤʝʥʷʝʪʩʷ, 

ʦʪʨʘʞʘʷ ʚʣʠʷʥʠʝ ʢʫʨʩʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʨʝʘʣʴʥʳʝ ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʯʝʨʝʟ ʚʘʣʶʪʥʳʡ 

ʢʘʥʘʣ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʥʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʨʳʥʢʘʤ ʩʪʠʤʫʣʠʨʫʶʪ 

ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʊʘʢ, ʚ ʧʝʨʠʦʜ 2022-2024 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪ ʚʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʟʦʣʦʪʦʚʘʣʶʪʥʳʭ 

ʨʝʟʝʨʚʦʚ ï ʚʩʝ ʵʪʠ ʤʝʨʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʢʘʢ ʬʠʥʘʥʩʦʚʦʡ, ʪʘʢ ʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʙʝʟʨʘʙʦʪʠʮʳ (ʢʘʢ ʠʥʜʠʢʘʪʦʨʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʈʦʩʩʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ ʩ 5,8% ʚ 2020 ʛ. ʜʦ 2,5% ʚ 2024 ʛ., ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

ʧʘʨʘʜʦʢʩʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʤʦʞʝʪ 

ʦʙʲʷʩʥʷʪʴʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʛʜʘ ʩʦʢʨʘʱʝʥʠʝ 

ʟʘʥʷʪʦʩʪʠ ʚ ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʪʨʘʩʣʷʭ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝʤ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʩʬʝʨʘʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ, ʦʜʥʘʢʦ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʠ 

ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʦʩʪʫʧ ʢ ʧʝʨʝʜʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʬʦʨʤʠʨʫʶʪ 

ʥʦʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʚʠʜʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʠʥʜʝʢʩʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 2022-2024 ʛʛ. (100,7%, 

104,3% ʠ 104,6%) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ, ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 
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ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʢʦʛʜʘ ʚʤʝʩʪʦ ʟʘʨʫʙʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʥʝʜʨʷʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ 

ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʩʪʨʘʥ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʜʦʭʦʜʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʙʶʜʞʝʪʥʳʭ 

ʧʦʩʪʫʧʣʝʥʠʡ, ʩʦʟʜʘʶʪ ʬʠʥʘʥʩʦʚʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʦʣʝʙʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʙʘʣʘʥʩʘ ʦʪ ʧʨʦʬʠʮʠʪʘ ʢ ʜʝʬʠʮʠʪʫ (ʦʪ 

+2,9% ɺɺʇ ʚ 2018 ʛ. ʜʦ -1,6% ɺɺʇ ʚ 2024 ʛ.) ʦʪʨʘʞʘʶʪ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, 

ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʧʦʣʴʟʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 

ɺ ʥʦʚʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʝ ʙʦʣʴʰʝ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ. ʆʩʚʦʝʥʠʝ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ 

ʟʘʧʘʩʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʰʝʣʴʬʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʩʞʠʞʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ï ʚʩʝ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʶʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʀʥʪʝʛʨʘʮʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʢʣʘʩʪʝʨʦʚ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ ʚ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ɺ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʘʢʪʠʚʦʤ, ʟʘʱʠʪʘ ʢʦʪʦʨʦʛʦ 

ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʜʨʫʛʠʝ ʚʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ ʜʝʣʘʝʪ ʬʠʥʘʥʩʦʚʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʡ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ. ʈʘʟʚʠʪʠʝ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ SWIFT, 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ ï ʚʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ 

(ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʢʘʢ ʚ 2022-2024 ʛʛ.) ʪʘʢʞʝ 

ʟʘʚʠʩʠʪ ʦʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʘʣʶʪʥʦʛʦ ʨʳʥʢʘ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʯʝʨʝʟ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋʊʇ) ʚ ʵʥʝʨʛʝʪʠʢʝ ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʢʠʙʝʨʘʪʘʢ, ʩʧʦʩʦʙʥʳʭ ʥʘʨʫʰʠʪʴ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʮʝʣʳʭ ʨʝʛʠʦʥʦʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʝ ʙʦʣʴʰʝ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʦʪ ʮʠʬʨʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʩʠʩʪʝʤʳ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʤʝʭʘʥʠʟʤʳ 

ʬʠʥʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ï ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ 
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ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʶʪ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ ʦʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʛʨʦʟ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʨʦʞʜʘʝʪ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʢʦʛʜʘ ʫʢʨʝʧʣʝʥʠʝ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ 

ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ. ʕʪʦʪ ʵʬʬʝʢʪ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʝʥ ʧʨʠ 

ʘʥʘʣʠʟʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʨʦʩʪ ʠʥʜʝʢʩʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʩʣʝ COVID-ʢʨʠʟʠʩʘ 2020 ʛ. (ʦʪ 97,9% ʚ 2020 ʛ. ʜʦ 104,6% ʚ 2024 ʛ.) 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ, ʢʦʛʜʘ 

ʦʩʣʘʙʣʝʥʠʝ ʦʜʥʠʭ ʩʝʢʪʦʨʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʜʨʫʛʠʭ. ʈʦʩʪ ɺɺʇ ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʨʫʙʣʝʚʦʤ ʚʳʨʘʞʝʥʠʠ (ʩ 603 666,0 ʨʫʙ. ʚ 2020 ʛ. ʜʦ 653 066,1 

ʨʫʙ. ʚ 2023 ʛ.) ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʚ ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʦʟʜʘʝʪ 

ʥʦʚʳʝ ʪʦʯʢʠ ʨʦʩʪʘ ʠ ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ. ʊʘʢ, 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʩ 5,8% ʚ 2020 ʛ. ʜʦ 2,5% ʚ 2024 ʛ. ʥʘ ʬʦʥʝ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʢ 

ʩʪʨʫʢʪʫʨʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʦʪʨʘʩʣʷʭ. 

ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʬʠʥʘʥʩʦʚʦʡ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʦʭʦʜʳ ʦʪ ʵʢʩʧʦʨʪʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩʦʟʜʘʶʪ ʬʠʥʘʥʩʦʚʫʶ ʙʘʟʫ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʨʝʙʫʝʪ ʢʦʦʨʜʠʥʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʠ 

ʦʧʝʨʘʪʠʚʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʣʦʞʥʦʩʪʠ ʠ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ. 

ɸʥʘʣʠʟ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 2018-2024 ʛʛ. ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʚ ʜʠʥʘʤʠʢʝ ʨʘʟʣʠʯʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ. ʊʘʢ, ʩʥʠʞʝʥʠʝ ʜʝʬʠʮʠʪʘ 

ʙʶʜʞʝʪʘ (ʩ -4,0% ɺɺʇ ʚ 2020 ʛ. ʜʦ -1,6% ɺɺʇ ʚ 2024 ʛ.) ʧʨʦʠʩʭʦʜʠʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʦʩʪʦʤ ʠʥʜʝʢʩʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝʤ 

ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʝʩʧʝʯʝʥʠʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʦʟʤʦʞʥʦ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʷʚʣʷʝʪʩʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʠʥʪʝʛʨʠʨʫʶʱʝʝ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. ʉʪʨʘʪʝʛʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʜʦ 2030 ʛʦʜʘ ʩʦʟʜʘʝʪ ʦʙʱʫʶ 

ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʪʨʘʩʣʝʚʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʅʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʘʞʥʫʶ ʢʦʦʨʜʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʉʦʚʝʪ 

ɹʝʟʦʧʘʩʥʦʩʪʠ ʈʌ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦ 

ʚʦʧʨʦʩʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʠʩʩʠʠ ʠ 

ʨʘʙʦʯʠʝ ʛʨʫʧʧʳ ʧʨʠ ʉʦʚʙʝʟʝ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʫʛʨʦʟʳ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʜʦʤʩʪʚ. 

ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʚ ʙʶʜʞʝʪʠʨʦʚʘʥʠʠ ʪʘʢʞʝ ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʢʦʦʨʜʠʥʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʠʥʪʝʛʨʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʛʣʫʙʦʢʠʭ ʩʠʩʪʝʤʥʳʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʤʥʦʛʦʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ. ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ 2018-2024 ʛʛ. ʚʳʷʚʠʣ 

ʫʩʪʦʡʯʠʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʬʠʥʘʥʩʦʚʦʡ, ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʆʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ 

ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʘ, ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʥʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʈʦʩʩʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʢʨʝʧʣʷʝʪ ʬʠʥʘʥʩʦʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʤʦʜʝʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʜʦʭʦʜʳ ʩʦʟʜʘʶʪ 

ʬʠʥʘʥʩʦʚʫʶ ʦʩʥʦʚʫ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʘ ʨʘʟʚʠʪʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʡʩʷ ʢʦʥʲʶʥʢʪʫʨʳ ʤʠʨʦʚʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʳʥʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʈʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʷʤʦ ʚʣʠʷʶʱʠʡ ʥʘ ʬʠʥʘʥʩʦʚʫʶ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʤʝʞʩʝʢʪʦʨʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʢ 

ʩʪʨʫʢʪʫʨʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʥʷʶʱʠʤʩʷ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ. 

ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ, ʢʦʛʜʘ ʦʩʣʘʙʣʝʥʠʝ ʦʜʥʠʭ 

ʩʝʢʪʦʨʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʜʨʫʛʠʭ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. 
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ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʧʨʦʩʳ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ, ʠʱʫʱʠʭ ʦʟʜʦʨʦʚʣʝʥʠʝ, ʦʪʜʳʭ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʪʫʨʧʨʦʜʫʢʪʘ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʢʝʪʘ 

ʫʩʣʫʛ, ʩʦʟʜʘʥʠʝ ʤʘʨʰʨʫʪʦʚ, ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʥʠʢʘʣʴʥʦʛʦ ʪʦʨʛʦʚʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ (ʋʊʇ) ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʦʚʦʛʦ 

ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʢʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʪʫʨʠʟʤ, ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʪʫʨʠʩʪʩʢʠʡ 
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DEVELOPMENT OF A TOUR PRODUCT FOR RECREATIONAL TOURISM 

IN THE ROSTOV REGION 

 

Abstract. The article discusses the concept of çrecreational tourismè and its 

development in the Rostov region. The authors propose a comprehensive method for 

creating a new tourism product that meets the modern needs of travelers seeking 

health improvement, recreation, and educational experiences. The article provides a 

detailed description of the process of developing a tourism product, including 

identifying the target audience, creating a package of services, developing routes, 

pricing, and implementing marketing strategies. Special attention is given to creating 

a unique selling proposition (USP) and enhancing the product's competitiveness in 

the market. 

Keywords: recreational tourism, Rostov region, tourist route, tour 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʝʡ ʜʝʥʴ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʫʨʠʩʪʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʠʛʨʘʝʪ 

ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʪʫʨʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʦʮʝʩʩʝ ʪʫʨʘ ʩʥʷʪʴ ʩʪʨʝʩʩ, 

ʫʣʫʯʰʠʪʴ ʦʙʱʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʦʨʤʘʣʠʟʘʮʠʷ ʨʘʙʦʪʳ 
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ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪʩʷ ʠʤʤʫʥʠʪʝʪ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʪʫʨʠʟʤ ï ʧʝʨʝʜʚʠʞʝʥʠʝ ʣʶʜʝʡ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʚ ʮʝʣʷʭ 

ʦʪʜʳʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʜʫʰʝʚʥʳʭ ʩʠʣ 

ʯʝʣʦʚʝʢʘ [1]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʫʨʠʩʪʩʢʠʡ ʧʦʪʦʢ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʤʝʩʷʮʝʚ ʚʳʨʦʩ ʥʘ 4,8% ʜʦ 76,2 ʤʣʥ. ʧʦʝʟʜʦʢ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ.  

ʉʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʧʨʠʚʣʝʢʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʪʫʨʠʩʪʦʚ, 

ʣʠʜʠʨʫʶʪ ʄʦʩʢʚʘ (10, 3 ʤʣʥ. ʧʦʝʟʜʦʢ), ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ (8,3 ʤʣʥ.) ʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ (6 ʤʣʥ.). ɼʝʩʷʪʢʫ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ 

ʧʫʪʝʰʝʩʪʚʠʡ ʜʦʧʦʣʥʠʣʠ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (4,7 ʤʣʥ.), ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ 

(2,4 ʤʣʥ.), ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ (2,2 ʤʣʥ.), ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (1,7 ʤʣʥ.), 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʘ ʪʘʢʞʝ ʊʶʤʝʥʩʢʘʷ ʠ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʠ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʙʨʘʣʘ ʧʦ 1,5 ʤʠʣʣʠʦʥʘ ʪʫʨʠʩʪʦʚ [2]. 

ɺ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʤʥʦʞʝʩʪʚʦ ʢʨʘʩʠʚʳʭ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʤʝʩʪ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʚʦʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ.  

ɺ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʞʠʪʝʣʝʡ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʨʪʨʝʪ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʪʫʨʧʨʦʜʫʢʪʘ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʫʨʠʟʤʘ: ʚʦʟʨʘʩʪ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 18 ʜʦ 21 ʛʦʜʘ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʢ ʪʫʨʠʩʪʩʢʦʡ 

ʫʩʣʫʛʝ ʨʝʩʧʦʥʜʝʥʪʳ ʚʳʜʝʣʷʶʪ: 1-2-ʭʜʥʝʚʥʳʡ ʦʪʜʳʭ ʩ ʜʨʫʟʴʷʤʠ, ʚ ʦʪʝʣʝ ʙʝʟ 

ʟʚʝʟʜ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʚʝʩʪʳ ʠ ʵʢʩʢʫʨʩʠʠ 

ʧʦ ʛʦʨʦʜʫ. ɿʘ ʫʩʣʫʛʫ, ʦʧʨʘʰʠʚʘʝʤʳʝ ʛʦʪʦʚʳ ʟʘʧʣʘʪʠʪʴ ʦʪ 10 ʜʦ 15 ʪʳʩʷʯ 

ʨʫʙʣʝʡ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʫʩʣʫʛʘ ʚʢʣʶʯʘʝʪ ʪʨʸʭʨʘʟʦʚʦʝ ʧʠʪʘʥʠʝ. 

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʣʝʜʫʶʱʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ (ʪʘʙʣʠʮʘ 1), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʟʘʧʨʦʩʘʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʫʨʠʩʪʦʚ 

ʊʘʙʣʠʮʘ 1 ï ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʪʫʨʠʩʪʩʢʦʛʦ ʤʘʨʰʨʫʪʘ 
ʇʦʢʘʟʘʪʝʣʠ ʤʘʨʰʨʫʪʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

1 2 

ʆʧʠʩʘʥʠʝ ʤʘʨʰʨʫʪʘ, ʩ 

ʫʢʘʟʘʥʠʝʤ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ 

ʤʘʨʰʨʫʪʘ. 

ʐʘʭʪʳ ï ʉʘʨʢʝʣ ï ʉʪʘʨʦʟʦʣʦʪʦʚʩʢʠʡ ï ʐʘʭʪʳ 

ɻʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ 

(ʧʦ ʜʥʷʤ, ʯʘʩʘʤ) 

1 ʜʝʥʴ. 

8:30 ï ʩʙʦʨ ʚ ʛ.ʐʘʭʪʳ 

9:00 ï ʚʳʝʟʜ ʚ ʩ.ʉʘʨʢʝʣ 

11:30 ï ʧʨʠʝʟʜ 

12:00 ï ʟʘʩʝʣʝʥʠʝ ʚ ʫʩʘʜʴʙʫ ʉʘʨʢʝʣ 

13:00 ï ʦʙʝʜ 

14:00 ï ʧʦʩʝʱʝʥʠʝ ʢʨʝʧʦʩʪʠ ʉʘʨʢʝʣ 

15:30 ï ʧʨʦʚʝʜʝʥʠʝ ʢʚʝʩʪʘ 

17:00 ï ʫʞʠʥ 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 
1 2 

 18:00 ï ʜʝʛʫʩʪʘʮʠʷ ʚʠʥ ʩ ʩʦʤʝʣʴʝ 
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2 ʜʝʥʴ. 

09:00 ï ʟʘʚʪʨʘʢ 

10:00 ï ʧʦʩʝʱʝʥʠʝ ʤʫʟʝʷ ʪʠʭʠʡ ʜʦʥ 

11:30 ï ʚʳʩʝʣʝʥʠʝ ʩ ʫʩʘʜʴʙʳ 

12:00 ï ʚʳʝʟʜ ʚ ʭʫʪʦʨ ʉʪʘʨʦʟʦʣʦʪʦʚʩʢʠʡ 

13:30 ï ʧʨʠʝʟʜ ʚ ʭʫʪʦʨ ʉʪʘʨʦʟʦʣʦʪʦʚʩʢʠʡ 

 14:00 ï ʦʙʝʜ 

14:30 ï ʧʦʩʝʱʝʥʠʝ ʤʫʟʝʷ 

15:30 ï ʧʦʩʝʱʝʥʠʝ ʠ ʬʦʪʦʩʝʩʩʠʷ ʣʘʚʘʥʜʦʚʦʛʦ ʧʦʣʷ 

17:00 ï ʫʞʠʥ 

18:00 ï ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ 

3 ʜʝʥʴ 

9:00 ï ʟʘʚʪʨʘʢ 

10:30 ï ʧʨʦʚʝʜʝʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʪʠʤʙʠʣʜʠʥʛʘ 

12:00 ï ʦʙʝʜ 

13:00 ï ʚʳʝʟʜ ʚ ʛ. ʐʘʭʪʳ 

15:30 ï ʧʨʠʝʟʜ ʚ ʛ. ʐʘʭʪʳ 

 

ʆʙʦʟʥʘʯʝʥʠʝ ʦʩʪʘʥʦʚʦʢ, ʤʝʩʪ 

ʥʦʯʣʝʛʘ (ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʤʝʶʪʩʷ) 

ʋʩʘʜʴʙʘ çʉʘʨʢʝʣè 

ʄʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, 

ʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ, ʧʫʥʢʪʦʚ 

ʧʠʪʘʥʠʷ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ, 

ʧʫʥʢʪʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʠ ʜʨ. 

- 

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʫʨʠʩʪʦʚ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ 

10 ʪʫʨʠʩʪʦʚ 

ʎʝʣʝʚʘʷ ʢʘʪʝʛʦʨʠʷ ʪʫʨʠʩʪʦʚ ʉʪʫʜʝʥʪʳ 

ʋʩʣʦʚʠʷ ʧʨʠʝʤʘ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨʠʩʪʦʚ 

(ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ 

ʨʘʟʤʝʱʝʥʠʷ, ʧʠʪʘʥʠʷ, 

ʵʢʩʢʫʨʩʠʦʥʥʦʝ, ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ) 

ʋʩʘʜʴʙʘ çʉʘʨʢʝʣè ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʦʜʝ ʉʘʨʢʝʣ. 

ʊʂ çRostovBusè 

ʂʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʨʰʨʫʪʘ 

ʉʦʧʨʦʚʦʞʜʘʶʱʠʡ, ʚʦʜʠʪʝʣʴ ʘʚʪʦʙʫʩʘ, ʧʝʨʩʦʥʘʣ 

ʫʩʘʜʴʙʳ 

ʇʝʨʝʯʝʥʴ ʧʨʝʜʧʨʠʷʪʠʡ-

ʠʩʧʦʣʥʠʪʝʣʝʡ ʫʩʣʫʛʠ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʨʰʨʫʪʘ 

ʋʩʘʜʴʙʘ çʉʘʨʢʝʣè, ʵʢʩʢʫʨʩʦʚʦʜ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʛʨʫʧʧʳ, 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʢʦʤʧʘʥʠʷ 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʫʨʘ çʇʝʨʝʟʘʛʨʫʟʢʘ ʥʘ ɼʦʥʫè ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʩʩʳ 

ʤʘʨʰʨʫʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʦʡ ʩʝʨʚʠʩ, ʢʘʢ çʗʥʜʝʢʩ ʢʘʨʪʳè. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʨʰʨʫʪ çʐʘʭʪʳïʉʘʨʢʝʣè. 
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ʈʠʩʫʥʦʢ 1ï ʇʫʪʴ ʩʣʝʜʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʤʘʨʰʨʫʪʘ çʐʘʭʪʳïʉʘʨʢʝʣ (ʉʝʨʚʠʩ 

çʗʥʜʝʢʩ.ʂʘʨʪʳè / ʧʦʠʩʢʦʚʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʣʫʞʙʘ 

ʗʥʜʝʢʩʘ.) 
 

ʅʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ ʪʨʘʩʩʘ ʠʟ ʐʘʭʪ ʚ ʉʘʨʢʝʣ ʧʦʢʘʟʘʥʘ ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ. 

ʈʘʩʩʪʦʷʥʠʝ ʐʘʭʪʳ ï ʉʘʨʢʝʣ ʧʦ ʪʨʘʩʩʝ ʩʦʩʪʘʚʣʷʝʪ 163 ʢʤ. ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ʐʘʭʪʳ ʠ ʉʘʨʢʝʣ ʥʘ ʤʘʰʠʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 2:08. 

ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʪʫʨ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʪʫʨʦʤ ʩ 

ʧʦʩʝʱʝʥʠʝʤ ʢʫʣʴʪʦʚʳʭ ʤʝʩʪ ʥʘʰʝʡ ʨʦʜʠʥʳ. ʄʘʨʰʨʫʪ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʚ ʛ. 

ʐʘʭʪʳ, ʧʝʨʚʘʷ ʦʩʪʘʥʦʚʢʘ ʚ ʩ. ʉʘʨʢʝʣ, ʛʜʝ ʧʦʩʝʪʠʤ ʢʨʝʧʦʩʪʴ ʉʘʨʢʝʣ, ʩʣʝʜʦʤ 

ʠʜʝʪ ʦʩʪʘʥʦʚʢʘ ʚ ʭʫʪʦʨʝ ʉʪʘʨʦʟʦʣʦʪʦʚʩʢʦʤ, ʩ ʧʦʩʝʱʝʥʠʝʤ ʤʫʟʝʷ, ʪʘʢʞʝ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʪʠʤʙʠʣʜʠʥʛ ʩ ʫʯʘʩʪʠʝʤ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ.  

ʄʘʨʰʨʫʪ ʷʚʣʷʝʪʩʷ ʢʦʣʴʮʝʚʳʤ, ʪʘʢ ʢʘʢ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʤʘʨʰʨʫʪʘ ʥʘʯʠʥʘʝʪʩʷ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. 

ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʫʨʘ  
ʇʦʢʘʟʘʪʝʣʴ ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ɺʝʣʠʯʠʥʘ 

ʧʦʢʘʟʘʪʝʣʷ 

1 2 3 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʨʫʙ. 1500 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʪʫʨʠʩʪʩʢʦʛʦ 

ʘʚʪʦʙʫʩʘ  

ʨʫʙ. 51000 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 
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ʉʪʦʠʤʦʩʪʴ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 1 ʪʫʨʠʩʪʘ ʨʫʙ. 1000 

ʈʘʩʭʦʜʳ ʥʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʛʨʫʧʧʳ ʨʫʙ. 130 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʪʫʨʘ ʨʫʙ. 8630 

ʎʝʥʘ ʪʫʨʠʩʪʩʢʦʡ ʧʫʪʸʚʢʠ ʨʫʙ. 10356 

ɻʦʜʦʚʦʡ ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ ʨʫʙ. 8630 

ɻʦʜʦʚʘʷ ʚʘʣʦʚʘʷ ʧʨʠʙʳʣʴ ʨʫʙ. 12082 

ɻʦʜʦʚʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʨʫʙ. 9665,6 

ɼʦʭʦʜ ʪʫʨʘ ʨʫʙ. 103560 

ʉʫʤʤʘ ʧʨʦʜʘʞ ʪʫʨʦʚ ʟʘ ʛʦʜ ʨʫʙ. 1035600 

ʇʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʪʫʨʘ % 20 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʠʙʳʣʴʥʦʩʪʠ ʪʫʨʘ % 70 

 

ʊʫʨ ʨʘʩʩʯʠʪʘʥ ʥʘ 10 ʯʝʣʦʚʝʢ.  

ʎʝʣʝʚʘʷ (ʢʣʠʝʥʪʩʢʘʷ) ʘʫʜʠʪʦʨʠʷ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ: ʉʪʫʜʝʥʪʳ. 

ʉʪʘʪʫʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʫʨʧʨʦʜʫʢʪʘ: ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʥʝ ʷʚʣʷʝʪʩʷ 

ʵʣʠʪʥʳʤ, ʦʥ ʨʘʩʩʯʠʪʘʥ ʥʘ ʪʫʨʠʩʪʘ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ. 

ʊʫʨ çʇʝʨʝʟʘʛʨʫʟʢʘ ʥʘ ɼʦʥʫè  ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʪʫʨ ʧʦ ɼʦʥʩʢʦʡ ʟʝʤʣʝ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʦʛʦ ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʧʦʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʩʧʣʦʪʠʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 

ʦʪʜʦʭʥʫʪʴ. 
ʋʥʠʢʘʣʴʥʦʩʪʴʶ ʪʫʨʧʨʦʜʫʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ, ʚʦ ʚʨʝʤʷ ʪʫʨʘ, ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʫʚʠʜʝʪʴ ʤʝʩʪʥʳʝ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ, ʧʦʩʝʪʠʪʴ ʤʫʟʝʠ, ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʪʠʤʙʠʣʜʠʥʛ ʠ 

ʭʦʨʦʰʦ ʧʨʦʚʝʩʪʠ ʚʨʝʤʷ [3]. 

ʉʪʨʘʪʝʛʠʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ: ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʝʛʠʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʘ/ʢʘʯʝʩʪʚʘ. ɼʘʥʥʳʡ ʪʫʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʧʪʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʫʩʣʫʛ ʧʦ ʚʳʛʦʜʥʦʡ ʮʝʥʝ. ʉʣʝʜʫʶʱʘʷ ʩʪʨʘʪʝʛʠʷ ï ʵʪʦ 

ʫʥʠʢʘʣʴʥʦʩʪʴ ʪʫʨʘ. ɼʘʥʥʳʡ ʪʫʨ ʫʥʠʢʘʣʝʥ ʧʦ ʩʚʦʝʡ ʧʨʦʛʨʘʤʤʝ ʠ ʥʝ ʠʤʝʝʪ 

ʩʭʦʞʝʩʪʠ ʩ ʪʫʨʘʤʠ ʢʦʥʢʫʨʝʥʪʦʚ. 

ɹʳʣʠ ʧʦʜʦʙʨʘʥʳ offline- ʠ online-ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʪʫʨʠʩʪʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ çʇʝʨʝʟʘʛʨʫʟʢʘ ʥʘ ɼʦʥʫè ʧʦ ʪʨʸʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: b2b (çʙʠʟʥʝʩ ʜʣʷ 

ʙʠʟʥʝʩʘè), b2c (çʙʠʟʥʝʩ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷè), b2g (çʙʠʟʥʝʩ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘè). 

ʊʘʢʞʝ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʣʘʥ-ʛʨʘʬʠʢ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʪʫʨʠʩʪʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʦʧʨʝʜʝʣʝʥʳ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɹʶʜʞʝʪ ʥʘ ʨʝʢʣʘʤʫ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʢʘʥʘʣʦʚ 

ʧʨʦʜʚʠʞʝʥʠʷ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʥʦʚʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʤʘʨʰʨʫʪʘ çʇʝʨʝʟʘʛʨʫʟʢʘ 

ʥʘ ɼʦʥʫ çʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 3. 
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ʊʘʙʣʠʮʘ 3 ï ɹʶʜʞʝʪ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ 
ʅʘʟʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʉʫʤʤʘ ʟʘʪʨʘʪ 

ʇʨʝʟʝʥʪʘʮʠʷ ʪʫʨʧʨʦʜʫʢʪʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʚ 

ʣʠʮʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʛ. ʐʘʭʪʳ. 

ɹʝʩʧʣʘʪʥʦ 

ʉʄʉ- ʠ email -ʨʘʩʩʳʣʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʘʨʪʥʝʨʘʤ/ʢʣʠʝʥʪʘʤ 500 

ʆʙʲʷʚʣʝʥʠʝ ʥʘ ʜʦʩʢʝ ʦʙʲʷʚʣʝʥʠʡ  500  

ʇʨʝʟʝʥʪʘʮʠʷ ʧʨʦʜʫʢʪʘ ʨʘʙʦʪʥʠʢʦʤ ʪʫʨʬʠʨʤʳ ɹʝʩʧʣʘʪʥʦ  

ʉʦʟʜʘʥʠʝ ʙʫʢʣʝʪʦʚ 6500 

ʇʨʝʟʝʥʪʘʮʠʷ ʪʫʨʘ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʥʘ ʜʥʝ ʦʪʢʨʳʪʳʭ ʜʚʝʨʝʡ ɹʝʩʧʣʘʪʥʦ 

ʉʦʟʜʘʥʠʝ ʚʠʜʝʦʨʝʢʣʘʤʳ 3000 

ʀʪʦʛʦ: 10 500 ʨʫʙ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʪʦʛʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ 

ʥʦʚʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʤʘʨʰʨʫʪʘ çʇʝʨʝʟʘʛʨʫʟʢʘ ʥʘ ɼʦʥʫè ʩʦʩʪʘʚʠʪ 10 500 ʨʫʙʣʝʡ. 

ʇʨʠ ʛʨʘʤʦʪʥʦʤ ʩʣʝʜʦʚʘʥʠʠ ʧʣʘʥʫ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʥʦʚʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʫʨʠʩʪʦʚ ʥʘ ʩʘʤʦʤ ʤʘʨʰʨʫʪʝ, 

ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʦʢʫʧʠʪʴ ʟʘʪʨʘʯʝʥʥʫʶ ʩʫʤʤʫ ʥʘ ʨʝʢʣʘʤʥʫʶ ʢʘʤʧʘʥʠʶ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ 

ʪʫʨʠʩʪʩʢʠʡ ʧʨʦʜʫʢʪ ʮʝʣʝʩʦʦʙʨʘʟʝʥ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʥʝʩʝʪ 

ʪʫʨʠʩʪʩʢʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʊʘʢʞʝ ʮʝʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʮʝʥ ʥʘ ʘʥʘʣʦʛʠʯʥʳʝ ʪʫʨʳ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʧʨʦʩʘʤ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 2025 ʛʦʜʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʨʘʜʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʝʦʙʨʘʟʫʷʩʴ ʚ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʯʝʪʘʶʱʫʶ 

ʧʨʦʙʣʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʘʨʘʜʠʛʤʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  ʆʧʨʝʜʝʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 

ʤʝʪʦʜʘʤ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʫʩʧʝʭ ʚ 2025 ʛʦʜʫ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʛʦʩʫʜʘʨʩʪʚ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʘʚʪʦʥʦʤʠʝʡ ʠ ʛʣʦʙʘʣʴʥʦʡ 

ʢʦʦʧʝʨʘʮʠʝʡ, ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʜʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʥʦʡ ʘʥʘʣʠʪʠʢʠ ʥʘ ʙʘʟʝ ʀʀ 

ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 2025 ʛʦʜ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʩʫʚʝʨʝʥʠʪʝʪ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʜʦʢʪʨʠʥʳ, ʤʝʪʦʜʳ ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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DEVELOPMENT OF THE CONCEPT OF ECONOMIC SECURITY: 

THEORIES, DOCTRINES, INDICATORS  

 

Abstract. In the context of digital transformation and geo-economic turbulence in 

2025, economic security is undergoing radical changes, transforming into an 

integrated system combining the problems of technological sovereignty, social and 

environmental stability. The article analyzes the key paradigms of the modern 

concept of economic security.  Some attention is paid to the methods of assessing 

economic security indicators. The study demonstrates that success in 2025 will be 

determined by the ability of states to maintain a balance between autonomy and 

global cooperation using advanced predictive analytics systems based on AI and big 

data. 

Keywords: economic security, technological sovereignty, digital transformation, 

strategic doctrines, performance indicators. 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ 2025 ʛʦʜʫ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ: ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʂ ʵʪʦʤʫ ʛʦʜʫ ʢʦʥʮʝʧʮʠʷ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ, ʠʥʪʝʛʨʠʨʫʷ 
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ʥʦʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʘʜʘʧʪʠʚʥʳʝ ʜʦʢʪʨʠʥʳ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʢʘʟʘʪʝʣʝʡ [1]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʣʶʯʝʚʳʭ ʜʦʢʪʨʠʥʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʘʢʪʫʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʥʦʤʠʢ ʚ 2025 ʛʦʜʫ. 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 

2025 ʛʦʜʘ ʢʦʥʮʝʧʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʦʯʝʨʪʘʥʠʷ, ʪʨʘʥʩʬʦʨʤʠʨʫʷʩʴ ʠʟ ʫʟʢʦ ʧʦʥʠʤʘʝʤʦʡ 

ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʝʛʦʜʥʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʩʠʥʪʝʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. [13, ʩ. 7-12]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 2025 

ʛʦʜʫ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʧʘʨʘʜʠʛʤʘʭ. ʇʝʨʚʘʷ - ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʜʝʪʝʨʤʠʥʠʟʤ, ʫʪʚʝʨʞʜʘʶʱʠʡ ʢʨʠʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʥʘʜ ʮʝʧʦʯʢʘʤʠ 

ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʷʭ. ɺʪʦʨʘʷ - ʮʠʬʨʦʚʘʷ 

ʵʢʦʩʠʩʪʝʤʥʦʩʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʣʦʞʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ. ʊʨʝʪʴʷ - ʟʝʣʝʥʘʷ ʨʝʟʠʣʝʥʪʥʦʩʪʴ, 

ʩʚʷʟʳʚʘʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʕʪʠ ʧʦʜʭʦʜʳ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ ʥʦʚʦʤ 

ʧʦʢʦʣʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʦʢʪʨʠʥ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʦʧʦʣʥʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʤʝʪʨʠʢʘʤʠ. [13, ʩ. 9-18]. 

ɻʣʦʙʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʚʝʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚ ʚ 2025 ʛʦʜʫ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʘʤʝʪʥʫʶ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʧʦʜʭʦʜʦʚ. ɸʤʝʨʠʢʘʥʩʢʘʷ ʤʦʜʝʣʴ 

"Techno-Security Leadership" ʜʝʣʘʝʪ ʩʪʘʚʢʫ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʳ ʪʠʧʘ "Chips 3.0" ʩ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʨʘʟʤʝʨʝ 

5% ɺɺʇ. ʂʠʪʘʡʩʢʘʷ ʜʦʢʪʨʠʥʘ "ɼʚʦʡʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʠʨʢʫʣʷʮʠʠ" 

ʩʦʯʝʪʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʛʣʦʙʘʣʠʟʘʮʠʝʡ. ɽʚʨʦʧʝʡʩʢʠʡ "ɿʝʣʝʥʳʡ ʮʠʬʨʦʚʦʡ ʧʘʢʪ" ʘʢʮʝʥʪʠʨʫʝʪ ʩʠʥʪʝʟ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʨʦʩʩʠʡʩʢʘʷ ʢʦʥʮʝʧʮʠʷ "ɹʦʣʴʰʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʚʪʦʥʦʤʠʠ", ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʩʦʟʜʘʥʠʝ ʟʘʤʢʥʫʪʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. [15]. 

ʊʘʙʣʠʮʘ 1  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʦʢʪʨʠʥ (2025 ʛ.) 

ʉʪʨʘʥʘ/ʙʣʦʢ 
ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ 

ʜʦʢʪʨʠʥʘ 
ʂʣʶʯʝʚʳʝ KPI  ʉʣʘʙʳʝ ʤʝʩʪʘ 

ʉʐɸ Tech Dominance 2025 
30% ʛʣʦʙʘʣʴʥʦʛʦ AI-

ʨʳʥʢʘ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ 

ʂʠʪʘʡ "ɼʚʦʡʥʘʷ ʮʠʨʢʫʣʷʮʠʷ 2.0" 
80% self-sufficiency ʚ 

ʯʠʧʘʭ 
ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʟʠʩ 

ɽʉ Digital Green Security 60% ɺʀʕ ʚ ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʌʨʘʛʤʝʥʪʘʮʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
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ʉʪʨʘʥʘ/ʙʣʦʢ 
ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ 

ʜʦʢʪʨʠʥʘ 
ʂʣʶʯʝʚʳʝ KPI  ʉʣʘʙʳʝ ʤʝʩʪʘ 

ʈʦʩʩʠʷ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʩʫʚʝʨʝʥʠʪʝʪ 

50% ʣʦʢʘʣʠʟʘʮʠʷ IT-

ʨʝʰʝʥʠʡ 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʤʠʨʦʚʳʤ ʨʳʥʢʘʤ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʪʨʠʥ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

2025 ʛʦʜ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʧʦʜʭʦʜʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʤʙʠʮʠʠ ʠ ʫʷʟʚʠʤʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ. 

1. ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʘʛʨʝʩʩʠʚʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ "Tech Dominance 2025", 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʟʘʭʚʘʪ 30% ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. ʆʜʥʘʢʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ 

ʧʦʜʨʳʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʦʜʝʣʠ - ʢʨʠʪʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ 

ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʢʪʨʠʥʳ ʥʘ 15-20%. 

2. ʂʠʪʘʡ ʨʝʘʣʠʟʫʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʜʦʢʪʨʠʥʫ "ɼʚʦʡʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ 2.0", ʜʝʣʘʷ ʩʪʘʚʢʫ ʥʘ 80% ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʇʦʜʥʝʙʝʩʥʘʷ 

ʫʞʝ ʜʦʩʪʠʛʣʘ 72% ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 2024 ʛʦʜʫ. ʆʜʥʘʢʦ ʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ (ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʩʪʠʛʥʝʪ 45% ʢ 2025 ʛ.) 

ʬʦʨʤʠʨʫʝʪ ʜʦʣʛʦʩʨʦʯʥʫʶ ʫʛʨʦʟʫ ʪʨʫʜʦʚʳʤ ʨʝʩʫʨʩʘʤ ʠ ʚʥʫʪʨʝʥʥʝʤʫ 

ʩʧʨʦʩʫ. 

3. ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʚʳʙʨʘʣ ʢʫʨʩ ʥʘ "Digital Green Security", 

ʩʦʯʝʪʘʶʱʠʡ ʮʠʬʨʦʚʠʟʘʮʠʶ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ. 

ʇʣʘʥʠʨʫʝʤʳʡ ʧʝʨʝʭʦʜ ʥʘ 60% ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʫʞʝ 

ʩʝʡʯʘʩ ʚʳʟʳʚʘʝʪ ʜʠʩʙʘʣʘʥʩʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɻʝʨʤʘʥʠʠ ʠ ʌʨʘʥʮʠʠ. 

ʈʘʟʥʦʛʣʘʩʠʷ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ-ʯʣʝʥʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʮʠʬʨʦʚʦʛʦ ʨʳʥʢʘ ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʡ ʩʪʨʘʪʝʛʠʠ 

ʥʘ 25%. 

4. ʈʦʩʩʠʡʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 50% ʣʦʢʘʣʠʟʘʮʠʶ IT-ʨʝʰʝʥʠʡ, ʩʪʦʣʢʥʫʣʘʩʴ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʳʟʦʚʘʤʠ. ɽʩʣʠ ʚ 2023 ʛʦʜʫ 70% ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʵʣʝʢʪʨʦʥʠʢʠ ʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ, ʪʦ ʢ 

2025 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʩʠʪ 35%, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʣʷʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʪʨʘʪʝʛʠʡ ʚ 2025 ʛʦʜʫ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚ: 

¶ ɼʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʠʤʧʦʨʪʘ 

¶ ʀʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ 

¶ ʈʘʟʚʠʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʥʝ ʩʪʘʚʷʱʝʝ ʧʦʜ ʫʛʨʦʟʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ 

¶ ʉʦʟʜʘʚʘʪʴ ʘʜʘʧʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʦʚʳʝ ʚʳʟʦʚʳ 

ʂʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʩʪʘʥʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʤʝʞʜʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʚʪʦʥʦʤʠʝʡ ʠ ʫʯʘʩʪʠʝʤ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʨʛʦʚʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʣʴʷʥʩʘʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʢʦʨʨʝʢʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 
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KPI ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʷʶʱʠʭʩʷ ʛʣʦʙʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ "ʛʠʙʢʠʝ" ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʧʦʩʦʙʥʳʝ ʦʧʝʨʘʪʠʚʥʦ 

ʬʠʢʩʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʛʨʦʟ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. [8]. 

ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 2025 ʛʦʜʫ ʧʨʠʦʙʨʝʣʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʚʠʜ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ (ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʣʛ, ʟʦʣʦʪʦʚʘʣʶʪʥʳʝ ʨʝʟʝʨʚʳ) ʪʝʧʝʨʴ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 

ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʦʮʝʥʦʢ. ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʠ: 

1. ʀʥʜʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ (0-100 ʙʘʣʣʦʚ), 

ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ 50 ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

2. ʂʦʵʬʬʠʮʠʝʥʪ ʢʠʙʝʨʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʠʟʤʝʨʷʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʩʣʦʞʥʳʤ AI-ʘʪʘʢʘʤ 

3. ʇʦʢʘʟʘʪʝʣʴ ʟʝʣʝʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʦʙʲʝʜʠʥʷʶʱʠʡ 15 

ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ 

4. ʀʥʜʝʢʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʷʟʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʡ ʩʪʝʧʝʥʴ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʦʨʛʦʚʳʝ ʩʠʩʪʝʤʳ 

ʆʩʦʙʝʥʥʦʩʪʴʶ 2025 ʛʦʜʘ ʩʪʘʣʦ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʧʨʝʜʠʢʘʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢʠʝ ʧʣʘʪʬʦʨʤʳ, ʢʘʢ "RiskMap 4.0" 

ʠ "SecureEcon AI", ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʢʚʘʥʪʦʚʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʛʨʦʟ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 92%. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʢʨʠʟʠʩʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ. [11, ʩ. 35]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʠ ʩʚʷʟʘʥʳ ʩ ʪʨʝʥʜʘʤʠ: 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝʤ "ʫʤʥʳʭ" ʩʠʩʪʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʦʩʥʦʚʝ ʀʀ 

¶ ʈʘʟʚʠʪʠʝʤ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ 

¶ ʉʦʟʜʘʥʠʝʤ ʩʠʩʪʝʤʳ "ʟʝʣʝʥʳʭ" ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ 

¶ ʇʦʷʚʣʝʥʠʝʤ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʬʠʥʘʥʩʦʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʦʡ ʚʳʟʦʚ 2025 ʛʦʜʘ - ʥʘʭʦʞʜʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʛʣʦʙʘʣʴʥʦʡ ʢʦʦʧʝʨʘʮʠʝʡ. ʏʨʝʟʤʝʨʥʳʡ ʘʢʮʝʥʪ 

ʥʘ ʘʚʪʦʥʦʤʠʟʘʮʠʶ ʥʝʩʝʪ ʨʠʩʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʩʪʘʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʠʟʙʳʪʦʯʥʘʷ ʦʪʢʨʳʪʦʩʪʴ ʜʝʣʘʝʪ ʵʢʦʥʦʤʠʢʫ ʫʷʟʚʠʤʦʡ. ʈʘʟʨʝʰʝʥʠʝ ʵʪʦʡ 

ʜʠʣʝʤʤʳ ʩʪʘʥʝʪ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ 

ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 13 ʤʘʷ 2017 ʛ. ˉ 208 çʆ ʉʪʨʘʪʝʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè / ʂʦʥʩʫʣʴʪʘʥʪ 

ʧʣʶʩ, 1997-2023 // [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://www.consultant.ru/document/cons_doc_LAW_216629/ 

2. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ "ʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ 
ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘ" ʦʪ 7 ʤʘʷ 2018 ʛ. N 

204 / ɻʘʨʘʥʪ, 1990-2024 // [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://base.garant.ru/71937200/[T1]  

https://www.consultant.ru/document/cons_doc_LAW_216629/


 

138 
 

3. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ "ʆʙ ʦʩʥʦʚʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ ʠ 

ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ" ʦʪ 06.05.2018 N 198 / ɻʘʨʘʥʪ, 1990-2024 // 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://base.garant.ru/71936636/#friends 

4. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 02.07.2021 ʛ. ˉ 400 çʆ 
ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè / ʂʦʥʩʫʣʴʪʘʥʪ 

ʧʣʶʩ, 1997-2023 // [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://www.consultant.ru/document/cons_doc_LAW_389271/ 

5. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 07.05.2024 ʛ. ˉ 309 çʆ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ 

ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2036 ʛʦʜʘè / ʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩ, 1997-2023 // 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://www.consultant.ru/document/cons_doc_LAW_475991/ 

6. ʉʝʥʯʘʛʦʚ ɺʷʯʝʩʣʘʚ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʄʝʪʦʜʦʣʦʛʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ // ʕʢʦʥʦʤʠʢʘ ʨʝʛʠʦʥʘ. 2008. ˉ3. URL: 

https://cyberleninka.ru/article/n/metodologiya-obespecheniya-ekonomicheskoy-

bezopasnosti (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2025). 

7. ɻʣʘʟʴʝʚ ʉ. ʖ. ʆ ʥʝʦʪʣʦʞʥʳʭ ʤʝʨʘʭ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʠ ʚʳʚʦʜʫ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʪʨʘʝʢʪʦʨʠʶ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ɺʦʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ. 2015. ˉ7. URL: https://cyberleninka.ru/article/n/o-

neotlozhnyh-merah-po-ukrepleniyu-ekonomicheskoy-bezopasnosti-rossii-i-

vyvodu-rossiyskoy-ekonomiki-na-traektoriyu-operezhayuschego (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 21.03.2025). 

8. ʐʘʪʫʥʦʚʘ ɼ. ʉ., ʐʭʘʛʦʰʝʚ ʈ. ɺ. ʂʆʅʎɽʇʎʀʗ ʕʂʆʅʆʄʀʏɽʉʂʆʁ 
ɹɽɿʆʇɸʉʅʆʉʊʀ ʀ ʉʊʈɸʊɽɻʀʗ ɽɽ ʆɹɽʉʇɽʏɽʅʀʗ // ɺʝʩʪʥʠʢ ʥʘʫʢʠ. 

2024. ˉ12 (81). URL: https://cyberleninka.ru/article/n/kontseptsiya-

ekonomicheskoy-bezopasnosti-i-strategiya-ee-obespecheniya (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

21.03.2025). 

9. ʄʠʪʷʢʦʚ ʉ.ʅ., ʉʝʥʯʘʛʦʚ ɺ.ʂ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʝʢʩʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ 
ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ // ɺʝʩʪʥʠʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ/ - 2011. ï ʉ. 41-47. 

10. ʈʘʝʚʩʢʠʡ ʉ.ɺ., ɹʝʣʷʝʚʩʢʘʷ-ʇʣʦʪʥʠʢ ʃ. ɸ., ʉʦʨʦʢʠʥʘ ʅ.ʖ. 

çʄʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʜʠʘʧʘʟʦʥʦʚ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

// ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ: ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʷ/ - 2018. - ˉ7. ʊʦʤ 1 (79). ï ʉ. 

19-25. 

11. ʂʨʠʚʦʨʦʪʦʚ ɺ.ɺ., ʂʘʣʠʥʘ ɸ.ɺ., ɹʝʣʠʢ ʀ.ʉ. ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʠʥʜʠʢʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ // ɺʝʩʪʥʠʢ ʋʨʌʋ/ - 2019. 

12. ɻʣʘʟʴʝʚ ʉ.ʖ. ʆ ʥʝʦʪʣʦʞʥʳʭ ʤʝʨʘʭ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ // ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 2022. ï ̄  3. ï ʉ. 

18-34. 

https://base.garant.ru/71936636/#friends
https://www.consultant.ru/document/cons_doc_LAW_389271/
https://www.consultant.ru/document/cons_doc_LAW_475991/


 

139 
 

13. ʉʝʥʯʘʛʦʚ ɺ.ʂ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʩʠʩʪʝʤʘ // ɺʦʧʨʦʩʳ 
ʵʢʦʥʦʤʠʢʠ. ï 2023. ï ˉ 1. ï ʉ. 5-19. 
14. OECD Digital Economy Outlook 2025. ï Paris: OECD Publishing, 2024. ï 215 

p. 
15. World Economic Forum. The Global Risks Report 2025. ï Geneva: WEF, 

2025. ï 102 p. 
16. European Commission. The Digital Green Security Strategy: COM(2024) 152 

final. ï Brussels, 2024. 
17. White House. National Strategy for Critical and Emerging Technologies 2025. 

ï Washington, 2025. 
18. National Development and Reform Commission. China's Dual Circulation 

Strategy 2.0 Roadmap. ï Beijing, 2024. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

140 
 

 

 

 

 

 

 

 

 

 

ʉʝʢʮʠʷ 10. ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

141 
 

ʋɼʂ 004.738.5.37.016.3 

ʆʛʘʥʝʩʦʚʘ ʀ.ʉ., ɹʘʣʘʩʘʥʷʥ ʄ.ʉ. 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ï ʬʠʣʠʘʣ 

ʂʫʙɻʋ, ɸʨʤʘʚʠʨ, ʈʦʩʩʠʷ 

 

ɺʃʀʗʅʀɽ ʉʆʎʀɸʃʔʅʓʍ ʉɽʊɽʁ ʅɸ ʀɿʋʏɽʅʀɽ ʀʅʆʉʊʈɸʅʅʓʍ 

ʗɿʓʂʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʜʦʩʪʫʧ ʢ ʘʫʪʝʥʪʠʯʥʦʡ ʷʟʳʢʦʚʦʡ 

ʩʨʝʜʝ ʠ ʧʦʚʳʰʘʶʪ ʤʦʪʠʚʘʮʠʶ, ʘ ʩ ʜʨʫʛʦʡ ï ʩʦʟʜʘʶʪ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ ʢʦʥʪʝʥʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʷʟʳʢʦʚʳʭ ʥʘʚʳʢʦʚ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʩʪʠʭʠʡʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʢ ʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʤʝʰʘʥʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʩʠʩʪʝʤʥʦʝ ʘʢʘʜʝʤʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʨʘʢʪʠʢʦʡ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ï ʫʯʝʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʢʫʨʠʨʫʝʤʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʬʠʣʦʣʦʛʘʤʠ, ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʙʣʠʢʘʭ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʢʣʫʙʘʭ ʩ ʤʦʜʝʨʘʮʠʝʡ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʢʨʠʪʠʯʝʩʢʦʡ ʮʠʬʨʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʢʘʢ ʢʣʶʯʝʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʠ ʦʩʤʳʩʣʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʷʟʳʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʩʝʪʠ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ: ʩʦʟʜʘʥʠʝ ʩʤʝʰʘʥʥʳʭ ʢʫʨʩʦʚ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʷ 

ʮʠʬʨʦʚʳʭ ʫʯʝʙʥʳʭ ʩʨʝʜ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʦʚ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ 

ʜʠʜʘʢʪʠʢʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʝʙʥʳʝ ʮʠʬʨʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʘʫʪʝʥʪʠʯʥʘʷ ʷʟʳʢʦʚʘʷ ʩʨʝʜʘ, 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚ ʦʙʫʯʝʥʠʠ, ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

 

Oganesova I.S., Balasanyan M.S. 

Federal State Budgetary Educational Institution of Higher Education "Kuban State 

University" ï branch of KubSU, Armavir, Russia 

 

THE IMPACT OF SOCIAL MEDIA ON FOREIGN LANGUAGE LEARNING 

 

Abstract. This article analyzes the didactic potential of social media in foreign 

language learning. It examines the dual influence of digital platforms, which, on the 

one hand, provide unprecedented access to an authentic language environment and 

enhance motivation, while, on the other, creating risks associated with the 

uncontrolled quality of content and the development of superficial language skills. 

The article substantiates the need to shift from the spontaneous use of digital 

resources to their pedagogically verified integration into the educational process. A 
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blended approach is proposed as the optimal model, combining systematic academic 

education with targeted practice in specialized digital spaces ï learning communities 

curated by professional philologists, thematic public pages, and moderated 

discussion clubs. Particular attention is paid to developing students' critical digital 

literacy as a key competency for selective and meaningful interaction with language 

material online. Promising areas of integration are identified: the creation of blended 

courses, the institutionalization of digital learning environments, and the retraining 

of teachers in digital didactics. 

Key words: digital learning communities, authentic language environment, social 

networks in learning, blended learning. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫʙʦʢʠʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ. 

ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚʣʠʷʥʠʝ ʚ ʩʬʝʨʝ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʛʜʝ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʚʩʝ ʘʢʪʠʚʥʝʝ ʜʦʧʦʣʥʷʶʪʩʷ ʧʨʘʢʪʠʢʘʤʠ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ. ʐʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ, ʢʘʢ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ɺʂʦʥʪʘʢʪʝ, ʩʦʟʜʘʣʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʩʨʝʜʫ ʜʣʷ ʷʟʳʢʦʚʦʛʦ ʧʦʛʨʫʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʥʦ ʠ ʧʦʨʦʞʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʚʦʧʨʦʩʳ, 

ʪʨʝʙʫʶʱʠʝ ʚʜʫʤʯʠʚʦʛʦ ʘʥʘʣʠʟʘ. 

ʀʩʪʦʨʠʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʵʚʦʣʶʮʠʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ï ʦʪ ʛʨʘʤʤʘʪʠʢʦ-

ʧʝʨʝʚʦʜʥʦʛʦ ʤʝʪʦʜʘ ʜʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ. ʆʜʥʘʢʦ ʜʘʞʝ ʩʘʤʳʝ 

ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʰʣʦʛʦ ʥʝ ʤʦʛʣʠ ʦʙʝʩʧʝʯʠʪʴ ʪʫ ʩʪʝʧʝʥʴ 

ʧʦʛʨʫʞʝʥʠʷ ʚ ʷʟʳʢʦʚʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʩ ʨʘʟʚʠʪʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʷʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʦʟʥʘʤʝʥʦʚʘʣʦ ʥʦʚʳʡ ʵʪʘʧ 

ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʷʟʳʢʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʜʝʣʘʚ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʩʘʤʳʭ 

ʰʠʨʦʢʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʷʟʳʢʘ ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ. ʀʤʝʥʥʦ ʵʪʫ ʟʘʜʘʯʫ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪ 

ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʣʘʛʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʠʟʫʯʘʝʤʳʤ ʷʟʳʢʦʤ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ [1]. 

ʀʟʥʘʯʘʣʴʥʦ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʙʳʣ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚʦʢʨʫʛ ʘʫʜʠʪʦʨʥʳʭ 

ʟʘʥʷʪʠʡ ʠ ʫʯʝʙʥʠʢʦʚ. ʇʦʷʚʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʨʜʠʥʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʧʨʝʦʙʨʘʟʦʚʘʣʦ ʵʪʦʪ ʧʦʜʭʦʜ, ʩʜʝʣʘʚ ʷʟʳʢ ʞʠʚʳʤ ʠ ʜʦʩʪʫʧʥʳʤ. 

ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ɺʂʦʥʪʘʢʪʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʯʘʱʝʤʫʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʷʟʳʢʦʚʫʶ ʩʨʝʜʫ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʷʟʳʢʦʚ, ʦʙʲʝʜʠʥʷʶʪ ʥʦʩʠʪʝʣʝʡ ʠ 

ʠʟʫʯʘʶʱʠʭ, ʩʦʟʜʘʚʘʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʱʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʪʝʤʘʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʧʦ ʠʥʪʝʨʝʩʘʤ ʥʘ 

ʮʝʣʝʚʦʤ ʷʟʳʢʝ, ʛʜʝ ʫʯʘʩʪʥʠʢʠ ʦʙʩʫʞʜʘʶʪ ʤʫʟʳʢʫ, ʢʠʥʝʤʘʪʦʛʨʘʬ ʠʣʠ 

ʣʠʪʝʨʘʪʫʨʫ ʩʚʦʝʡ ʩʪʨʘʥʳ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʤʦʛʘʝʪ ʧʨʝʦʜʦʣʝʪʴ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʠ ʨʘʟʚʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʞʠʚʫʶ ʨʝʯʴ ʩ ʝʝ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ. 
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ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʥʪʝʥʪʘ, ʜʦʩʪʫʧʥʦʛʦ ʯʝʨʝʟ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʫʪʝʥʪʠʯʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ï ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʥʦʚʦʩʪʥʳʭ ʩʚʦʜʦʢ ʜʦ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʌʫʥʢʮʠʷ ʚʠʜʝʦʭʦʩʪʠʥʛʘ ɺʂʦʥʪʘʢʪʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʣʝʢʮʠʠ ʠʟʚʝʩʪʥʳʭ ʬʠʣʦʣʦʛʦʚ, 

ʟʘʧʠʩʠ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʦʢ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ. ɺʩʝ ʵʪʦ ʩʦʟʜʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʷʟʳʢʝ ʢʘʢ ʦ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ, ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʚ 

ʢʫʣʴʪʫʨʥʦʤ ʢʦʥʪʝʢʩʪʝ [2]. 

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʀʟʫʯʝʥʠʝ 

ʷʟʳʢʘ ʯʝʨʝʟ ʧʣʘʪʬʦʨʤʫ ɺʂʦʥʪʘʢʪʝ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʘʙʩʪʨʘʢʪʥʦʡ ʟʘʜʘʯʝʡ ʠ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʠʯʥʳʭ ʮʝʣʝʡ. ʏʝʣʦʚʝʢ, 

ʫʚʣʝʢʘʶʱʠʡʩʷ ʢʫʣʴʪʫʨʦʡ ʜʨʫʛʦʡ ʩʪʨʘʥʳ, ʤʦʞʝʪ ʥʘʭʦʜʠʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʯʠʪʘʪʴ ʙʣʦʛʠ ʧʦʧʫʣʷʨʥʳʭ ʘʚʪʦʨʦʚ ʠʣʠ ʩʤʦʪʨʝʪʴ 

ʚʠʜʝʦʟʘʧʠʩʠ, ʥʝʜʦʩʪʫʧʥʳʝ ʚ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ. ʕʪʘ ʚʥʫʪʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʢʨʝʥʥʝʤ ʠʥʪʝʨʝʩʝ, ʩʪʘʥʦʚʠʪʩʷ ʤʦʱʥʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʷʟʳʢʦʚʳʭ ʥʘʚʳʢʦʚ. ʋʯʘʱʠʡʩʷ ʧʨʦʷʚʣʷʝʪ 

ʥʘʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʷ ʚʨʝʤʷ ʜʣʷ ʧʨʘʢʪʠʢʠ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʝʛʦ ʫʚʣʝʯʝʥʠʷʤʠ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚʥʫʪʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ, 

ʧʦʨʦʞʜʝʥʥʘʷ ʦʩʦʙʳʤ ʠʥʪʝʨʝʩʦʤ ʢ ʧʨʝʜʤʝʪʫ ʠʟʫʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ, ʯʝʤ ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ ʚ ʚʠʜʝ ʦʮʝʥʦʢ ʠʣʠ ʬʦʨʤʘʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʫʩʧʝʰʥʦ ʘʢʪʠʚʠʨʫʶʪ ʵʪʦʪ ʪʠʧ ʤʦʪʠʚʘʮʠʠ, 

ʧʨʝʜʣʘʛʘʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʨʦʞʜʘʝʪ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ. 

ɺʦʧʨʦʩ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʘʯʝʩʪʚʘ ʷʟʳʢʦʚʦʛʦ ʦʙʨʘʟʮʘ ʦʩʪʘʝʪʩʷ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʦʥʪʝʥʪ ʚ ʣʝʥʪʝ ʥʦʚʦʩʪʝʡ ɺʂʦʥʪʘʢʪʝ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʥʝʪʦʯʥʦʩʪʠ ʠ ʨʘʟʛʦʚʦʨʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʜʘʣʝʢʠʝ ʦʪ 

ʣʠʪʝʨʘʪʫʨʥʦʡ ʥʦʨʤʳ. ʄʦʣʦʜʝʞʥʳʡ ʩʣʝʥʛ ʠ ʫʧʨʦʱʝʥʥʳʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʠ ʧʦʩʪʘʭ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʷʟʳʢʦʚʳʭ ʥʘʚʳʢʦʚ. ɹʝʟ ʥʘʜʝʞʥʦʡ ʦʩʥʦʚʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʫ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʟʘʢʨʝʧʠʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʠʥʪʝʨʥʝʪ-ʛʨʘʤʤʘʪʠʢʘè, 

ʠʩʧʨʘʚʠʪʴ ʢʦʪʦʨʫʶ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʫʜʝʪ ʩʣʦʞʥʦ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʛʣʫʙʦʢʦʤʫ ʦʩʚʦʝʥʠʶ ʷʟʳʢʘ. ʆʙʱʝʥʠʝ ʯʝʨʝʟ ʤʛʥʦʚʝʥʥʳʝ 

ʩʦʦʙʱʝʥʠʷ ʠ ʢʨʘʪʢʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʙʳʪʦʚʳʤʠ ʪʝʤʘʤʠ 

ʠ ʧʨʦʩʪʳʤʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʠʣʣʶʟʠʶ ʚʣʘʜʝʥʠʷ 

ʷʟʳʢʦʤ, ʪʦʛʜʘ ʢʘʢ ʥʘʚʳʢʠ ʩʣʦʞʥʳʭ ʬʦʨʤ ʨʝʯʠ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʚʠʪʳʤʠ. ɸʣʛʦʨʠʪʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ɺʂʦʥʪʘʢʪʝ ʬʦʨʤʠʨʫʶʪ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʫʟʳʨʴ, ʧʨʝʜʣʘʛʘʷ ʤʘʪʝʨʠʘʣʳ ʪʦʣʴʢʦ ʥʘ ʟʥʘʢʦʤʳʝ ʪʝʤʳ ʠ ʚ 

ʜʦʩʪʫʧʥʦʡ ʷʟʳʢʦʚʦʡ ʩʣʦʞʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʫʞʘʝʪ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ ʠ ʥʝ 
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʭʦʜʫ ʟʘ ʧʨʝʜʝʣʳ ʟʦʥʳ ʢʦʤʬʦʨʪʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʥʘʩʪʦʷʱʝʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ. 

ʉ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʮʠʬʨʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʝʨʝʛʨʫʟʢʠ. ʇʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʫʚʝʜʦʤʣʝʥʠʡ, ʥʦʚʳʭ ʟʘʧʠʩʝʡ 

ʠ ʦʙʥʦʚʣʝʥʠʡ ʚ ʛʨʫʧʧʘʭ ʤʦʞʝʪ ʨʘʩʩʝʠʚʘʪʴ ʚʥʠʤʘʥʠʝ, ʤʝʰʘʷ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ 

ʥʘ ʧʣʘʥʦʤʝʨʥʦʤ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. ʃʝʛʢʠʡ ʜʦʩʪʫʧ ʢ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʤʫ 

ʢʦʥʪʝʥʪʫ ʥʘ ʮʝʣʝʚʦʤ ʷʟʳʢʝ ʤʦʞʝʪ ʧʦʜʤʝʥʷʪʴ ʩʦʙʦʡ ʘʢʪʠʚʥʳʝ ʫʩʠʣʠʷ ʧʦ 

ʦʙʫʯʝʥʠʶ, ʩʦʟʜʘʚʘʷ ʚʠʜʠʤʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ 

ʦʪʩʫʪʩʪʚʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʣʠʰʝʥʘ ʥʝʚʝʨʙʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʚʠʟʫʘʣʴʥʦʛʦ 

ʢʦʥʪʘʢʪʘ, ʞʝʩʪʦʚ, ʤʠʤʠʢʠ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʥʦʮʝʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʣʠʰʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʪʴ ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʯʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ [3]. 

 ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʩʤʝʰʘʥʥʘʷ ʤʦʜʝʣʴ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʤʝʜʠʘ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʜʦʧʦʣʥʝʥʠʷ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ. ʂʣʶʯʝʚʘʷ 

ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʘ, ʨʘʚʥʦ ʢʘʢ ʠ ʦʩʦʟʥʘʥʥʦʛʦ ʫʯʘʱʝʛʦʩʷ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʮʠʬʨʦʚʦʡ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ï ʩʧʦʩʦʙʥʦʩʪʠ 

ʢ ʦʩʤʳʩʣʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʚ ʫʯʝʙʥʳʭ ʮʝʣʷʭ. ʅʝʟʳʙʣʝʤʦʡ 

ʦʩʥʦʚʦʡ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʧʨʦʯʥʘʷ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʙʘʟʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʟʥʘʥʠʝ ʛʨʘʤʤʘʪʠʢʠ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʧʦʣʥʝʥʠʝ ʩʣʦʚʘʨʥʦʛʦ 

ʟʘʧʘʩʘ. ʅʘ ʵʪʦʪ ʬʫʥʜʘʤʝʥʪ ʤʦʞʝʪ ʥʘʩʣʘʠʚʘʪʴʩʷ ʧʨʘʢʪʠʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʯʝʨʝʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. ʅʘʧʨʠʤʝʨ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʩ 

ʘʚʪʦʨʠʪʝʪʥʳʤʠ ʧʘʙʣʠʢʘʤʠ ɺʂʦʥʪʘʢʪʝ, ʧʦʩʚʷʱʝʥʥʳʤʠ ʢʫʣʴʪʫʨʝ ʠ ʠʩʪʦʨʠʠ 

ʩʪʨʘʥʳ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ, ʠʣʠ ʫʯʘʩʪʠʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʢʦʥʪʝʥʪʦʤ ʤʦʛʫʪ ʩʪʘʪʴ ʩʧʦʩʦʙʦʤ ʫʛʣʫʙʣʝʥʥʦʛʦ ʷʟʳʢʦʚʦʛʦ ʠ 

ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ. 

ʆʩʦʙʫʶ ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʛʨʫʧʧʳ, ʛʜʝ ʤʦʜʝʨʘʮʠʷ ʠ 

ʢʫʨʠʨʦʚʘʥʠʝ ʢʦʥʪʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʬʠʣʦʣʦʛʘʤʠ ʠ 

ʣʠʥʛʚʠʩʪʘʤʠ. ʇʦʜʦʙʥʳʝ ʮʠʬʨʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʧʨʝʜʣʘʛʘʪʴ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ 

ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ, ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʜʦ ʧʨʦʜʚʠʥʫʪʦʛʦ. ʈʝʛʫʣʷʨʥʳʝ ʦʥʣʘʡʥ-

ʚʩʪʨʝʯʠ, ʚʝʙʠʥʘʨʳ ʩ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ, ʦʨʛʘʥʠʟʫʝʤʳʝ ʯʝʨʝʟ ʧʣʘʪʬʦʨʤʫ 

ɺʂʦʥʪʘʢʪʝ, ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʩʧʦʥʪʘʥʥʦʡ ʨʝʯʠ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʫʩʣʦʚʠʷʭ. 

ɺ ʩʚʝʪʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʦʜʥʦʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʫ ʫʯʘʱʠʭʩʷ ʤʝʪʘ-ʢʦʤʧʝʪʝʥʮʠʠ ï ʫʤʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠ 

ʦʮʝʥʠʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ, ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʷʟʳʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʨʘʡʥʝ ʚʘʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ, ʢʦʨʨʝʢʪʥʦʡ ʨʝʯʠ ʦʪ ʧʨʦʩʪʦʨʝʯʠʷ, ʩʣʝʥʛʘ ʠ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦ 
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ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʶ ʮʠʬʨʦʚʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘʢʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ, 

ʥʘʧʨʠʤʝʨ, ʧʦʜʧʠʩʢʘ ʥʘ ʨʝʜʘʢʮʠʦʥʥʦ ʧʨʦʚʝʨʝʥʥʳʝ ʥʦʚʦʩʪʥʳʝ ʨʝʩʫʨʩʳ ʥʘ 

ʮʝʣʝʚʦʤ ʷʟʳʢʝ ʚ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʧʨʦʩʤʦʪʨ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʠʜʝʦ ʠ ʪʨʘʥʩʣʷʮʠʡ, ʘ ʪʘʢʞʝ ʦʩʦʟʥʘʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʢʣʫʙʘʭ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʜʝʨʘʮʠʝʡ. 

ɺ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʠʜʠʪʩʷ 

ʫʛʣʫʙʣʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʩ ʬʦʨʤʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʩʤʝʰʘʥʥʳʭ ʢʫʨʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʠʥʝʨʛʠʠ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ, ʤʝʪʦʜʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʦʡ ʨʘʙʦʪʦʡ ʚ 

ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʭ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʳʭ ʫʯʝʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. ʊʘʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʮʝʣʦʩʪʥʫʶ, 

ʥʝʧʨʝʨʳʚʥʫʶ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʫʶ ʢ ʨʝʘʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤ 

ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʵʢʦʩʠʩʪʝʤʫ [4]. 

ɺʣʠʷʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʥʘ ʠʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʥʦʩʠʪ 

ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʦʪʢʨʳʣʠ ʜʦʩʪʫʧ ʢ ʷʟʳʢʦʚʦʡ 

ʧʨʘʢʪʠʢʝ ʠ ʩʦʟʜʘʣʠ ʩʠʣʴʥʳʝ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʩʪʠʤʫʣʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ 

ʧʦʨʦʜʠʣʠ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʯʝʩʪʚʦʤ ʷʟʳʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʥʘʚʳʢʦʚ. ʇʝʨʩʧʝʢʪʠʚʘ ʷʟʳʢʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʠʜʠʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʧʨʦʯʥʳʭ ʩʠʩʪʝʤʥʳʭ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʩ ʞʠʚʦʡ ʧʨʘʢʪʠʢʦʡ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʋʩʧʝʭ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ, ʦʩʦʟʥʘʥʥʦ ʠ ʢʨʠʪʠʯʝʩʢʠ, ʧʨʝʦʙʨʘʟʫʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ 

ʫʧʨʘʚʣʷʝʤʳʡ ʨʝʩʫʨʩ ʜʣʷ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʘʩʧʝʢʪʦʚ ʷʟʳʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ï ʦʪ ʬʦʥʝʪʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ ʜʦ ʩʪʠʣʠʩʪʠʯʝʩʢʦʛʦ ʯʫʪʴʷ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʦʣʴʢʦ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʷʟʳʢʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʩʫʙʲʝʢʪʦʤ 

ʜʘʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʮʠʬʨʦʚʦ-ʛʨʘʤʦʪʥʳʡ ʧʝʜʘʛʦʛ, ʯʴʷ ʨʦʣʴ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʦʪ ʪʨʘʥʩʣʷʪʦʨʘ ʟʥʘʥʠʡ ʢ ʢʫʨʘʪʦʨʫ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʥʘʩʪʘʚʥʠʢʫ ʚ ʨʘʟʚʠʪʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʦʩʚʦʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʪʬʦʨʤ, ʥʦ ʠ ʜʠʜʘʢʪʠʢʠ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʡ ʵʪʠʢʠ ʠ ʦʩʥʦʚ ʤʝʜʠʘʧʩʠʭʦʣʦʛʠʠ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʧʝʜʘʛʦʛʫ ʢʦʨʨʝʢʪʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ 

ʫʯʝʙʥʳʡ ʧʣʘʥ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʠ ʤʝʪʦʜʠʯʝʩʢʫʶ ʩʚʷʟʥʦʩʪʴ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʠ ʥʦʨʤʘʪʠʚʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʜʘʥʥʦʡ ʛʠʙʨʠʜʥʦʡ ʤʦʜʝʣʠ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ 
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ʚʥʫʪʨʝʥʥʠʝ ʩʪʘʥʜʘʨʪʳ ʠ ʨʝʛʣʘʤʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ 

ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ ʫʯʝʙʥʳʭ ʮʝʣʷʭ. ʇʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʩʪʠʭʠʡʥʦʩʪʴ ʠ ʧʦʚʳʰʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʣʝʛʠʪʠʤʠʟʠʨʫʷ 

ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ ʢʘʢ ʧʦʣʥʦʮʝʥʥʫʶ ʫʯʝʙʥʫʶ ʧʣʦʱʘʜʢʫ. ɹʫʜʫʱʝʝ ʧʨʠʥʘʜʣʝʞʠʪ 

ʥʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʶ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ, ʘ ʠʭ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ 

ʩʣʠʷʥʠʶ ʚ ʛʠʙʢʫʶ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ ʠ ʥʝʧʨʝʨʳʚʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʵʢʦʩʠʩʪʝʤʫ. ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʙʫʜʫʯʠ ʛʨʘʤʦʪʥʦ 

ʚʩʪʨʦʝʥʥʳʤʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʣʠʰʴ ʠʩʪʦʯʥʠʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʨʘʟʚʣʝʯʝʥʠʷ, ʘ ʩʪʘʥʦʚʷʪʩʷ ʤʦʱʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʦʪʚʝʯʘʶʱʝʡ ʚʳʟʦʚʘʤ ʛʣʦʙʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʠʨʘ. 
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TRANSLATION COMMENTARY IN LITERARY TRANSLATION 

(BASED ON THE NOVEL ñTHE MASTER AND MARGARITAò BY M. A. 

BULGAKOV) 

 

Abstract. The article studies commentary as a way to compensate for semantic gaps 

in literary translation. The theoretical basis for the research is the classification of 

commentaries according to the typology of N.M. Sikorsky. The analysis shows 

effectiveness of using translation commentary for a better conveying an authorôs 

intention. 

Key words: literary translation, commentary, lacuna, authorôs intention, 

compensation. 

 

ɺ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʝʚʦʜʦʚʝʜʝʥʠʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤ ʧʝʨʝʚʦʜʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʪʝʢʩʪʦʚ. ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʩʦʜʝʨʞʘʪʩʷ ʢʫʣʴʪʫʨʥʳʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʷʟʳʢʦʚʳʝ ʬʝʥʦʤʝʥʳ, 

ʢʦʪʦʨʳʝ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʠʭ ʠʥʦʷʟʳʯʥʳʭ ʘʜʘʧʪʘʮʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝʩʫʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ʠ ʧʦʤʦʛʘʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʪʚʦʨʯʝʩʢʠʡ 

ʟʘʤʳʩʝʣ ʘʚʪʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚ ʪʘʢʠʭ ʪʝʢʩʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʷʟʳʢʦʚʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʣʘʢʫʥʳ ï ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ʞʠʟʥʠ ʠ ʙʳʪʘ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ ʪʝʢʩʪʘ ʦʨʠʛʠʥʘʣʘ, ʥʦ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʝʨʝʚʦʜʷʱʝʡ ʣʠʥʛʚʦʢʫʣʴʪʫʨʝ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʤʝʥʪʘʨʠʷ ï ʤʦʜʠʬʠʢʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩʤʳʩʣʦʚʳʝ ʧʦʪʝʨʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠ ʙʦʣʝʝ ʧʦʣʥʦ 

ʧʝʨʝʜʘʪʴ ʘʚʪʦʨʩʢʠʡ ʟʘʤʳʩʝʣ.  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʧʝʨʝʚʦʜʯʝʩʢʦʛʦ 

ʢʦʤʤʝʥʪʘʨʠʷ ʢʘʢ ʦʩʦʙʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʤʦʛʘʶʱʝʛʦ ʯʠʪʘʪʝʣʶ ʣʫʯʰʝ ʧʦʥʷʪʴ 

ʪʝʢʩʪ, ʘ ʧʝʨʝʚʦʜʯʠʢʫ ï ʜʦʥʝʩʪʠ ʠʜʝʶ ʠ ʥʘʤʝʨʝʥʠʷ ʘʚʪʦʨʘ. 

ʇʝʨʝʚʦʜʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʝʨʝʚʦʜʝ 

ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʠ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʧʦʣʘʛʘʝʪ ʖ.ʂ. ʇʘʧʫʣʦʚʘ, ʷʚʣʷʝʪʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʚʪʦʨʠʯʥʦʛʦ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʧʦʷʩʥʷʝʪ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʠʥʦʷʟʳʯʥʦʛʦ ʪʝʢʩʪʘ [4].  ʕʪʫ ʪʦʯʢʫ ʟʨʝʥʠʷ ʨʘʟʜʝʣʷʝʪ ɺ.ʀ. ʂʘʨʘʩʠʢ, ʢʦʪʦʨʳʡ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʢʦʤʤʝʥʪʘʨʠʡ çʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʪʦʨʠʯʥʦʝ ʪʝʢʩʪʦʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè [2, ʩ. 46].  

ɺʪʦʨʠʯʥʦʩʪʴ ʢʦʤʤʝʥʪʘʨʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʝʚʦʜʯʠʢ, ʩ ʧʦʤʦʱʴʶ 

ʩʨʝʜʩʪʚ ʧʝʨʝʚʦʜʷʱʝʛʦ ʷʟʳʢʘ, ʧʝʨʝʜʘʝʪ ʟʥʘʯʝʥʠʝ ʝʜʠʥʠʮ ʪʝʢʩʪʘ ʦʨʠʛʠʥʘʣʘ ʩ 

ʫʯʝʪʦʤ ʠʭ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʣʘʝʪ 

ʠʭ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʝʮʠʧʠʝʥʪʦʤ. ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʫʩʧʝʰʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʚʦʜʯʝʩʢʦʛʦ ʢʦʤʤʝʥʪʘʨʠʷ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʩʪʴ ʚ ʧʝʨʝʜʘʯʝ 

ʩʤʳʩʣʦʚʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʡ ʷʟʳʢʦʚʦʡ ʝʜʠʥʠʮʳ ʚ ʧʨʠʥʠʤʘʶʱʝʤ 

ʷʟʳʢʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʧʨʠʥʷʪʦ ʤʥʝʥʠʝ, ʯʪʦ ʪʦʯʥʦʩʪʴ 

ʢʦʤʤʝʥʪʘʨʠʷ ʟʘʚʠʩʠʪ ʦʪ çʬʫʥʢʮʠʠ, ʢʦʪʦʨʫʶ ʦʥ ʚʳʧʦʣʥʷʝʪ ʚ ʪʝʢʩʪʝè [3, ʩ. 133]. 

ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʷʪʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ (ʟʘʧʦʣʥʷʝʪ ʢʫʣʴʪʫʨʥʳʝ, 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʣʘʢʫʥʳ), ʫʪʦʯʥʷʶʱʘʷ (ʘʢʪʫʘʣʠʟʠʨʫʝʪ 

ʘʚʪʦʨʩʢʠʡ ʟʘʤʳʩʝʣ, ʩʢʨʳʪʳʝ ʩʤʳʩʣʳ, ʦʮʝʥʢʫ ʩʦʙʳʪʠʡ ʠ ʧʝʨʩʦʥʘʞʝʡ, 

ʦʧʠʩʳʚʘʝʤʳʭ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ), ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʘʷ (ʨʘʟʲʷʩʥʷʝʪ 

ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʦʤʤʝʥʪʠʨʫʝʤʦʡ ʝʜʠʥʠʮʳ ʪʝʢʩʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯʥʦʛʦ ʥʝʩʦʚʧʘʜʝʥʠʷ ʠʭ ʩʤʳʩʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʷʟʳʢʝ 

ʦʨʠʛʠʥʘʣʘ ʠ ʮʝʣʝʚʦʤ ʷʟʳʢʝ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʜʠʦʤ, ʠʛʨʳ ʩʣʦʚ).    

ʂ ʚʦʧʨʦʩʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʤʤʝʥʪʘʨʠʝʚ ʦʙʨʘʱʘʣʠʩʴ ʤʥʦʛʠʝ 

ʚʠʜʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʣʠʥʛʚʠʩʪʳ. ɺ ʘʩʧʝʢʪʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʠʧʦʣʦʛʠʷ ʅ. ʄ. ʉʠʢʦʨʩʢʦʛʦ, ʚ ʢʦʪʦʨʦʡ 

ʚʳʜʝʣʷʶʪʩʷ: ʨʝʘʣʴʥʳʡ, ʩʣʦʚʘʨʥʳʡ, ʠʩʪʦʨʠʢʦ-ʣʠʪʝʨʘʪʫʨʥʳʡ ʠ 

ʪʝʢʩʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʠ [5, ʩ. 318].  

ʈʝʘʣʴʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʚʦʜʝ ʷʚʣʝʥʠʡ ʣʠʥʛʚʦʢʫʣʴʪʫʨʳ, 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʚʦʜʷʱʝʤ ̫ ʟʳʢʝ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʜʘʯʝ ʦʙʱʝʩʪʚʝʥʥʳʭ, 

ʠʩʪʦʨʠʯʝʩʢʠʭ, ʬʘʢʪʫʘʣʴʥʳʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʷʚʣʝʥʠʡ. ʉʣʦʚʘʨʥʳʡ 

ʢʦʤʤʝʥʪʘʨʠʡ ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʧʦʷʩʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʷʟʳʢʦʚʳʭ 

ʝʜʠʥʠʮ (ʘʨʭʘʠʟʤʦʚ, ʜʠʘʣʝʢʪʠʟʤʦʚ, ʥʝʦʣʦʛʠʟʤʦʚ, ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ). ʀʩʪʦʨʠʢʦ-ʣʠʪʝʨʘʪʫʨʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʧʦʤʦʛʘʝʪ ʧʝʨʝʜʘʪʴ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪʳ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʨʘʩʢʨʳʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʵʧʦʭʠ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʡ 

ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʩʦʙʳʪʠʷ, ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʪʝʢʩʪʝ. ʊʝʢʩʪʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʤʤʝʥʪʘʨʠʡ ʧʦʷʩʥʷʝʪ ʠʩʪʦʨʠʶ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʘ, ʚ ʥʝʤ ʚʦʟʤʦʞʥʦ ʦʧʠʩʘʥʠʝ 

ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʥʘʜ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠ ʜʘʞʝ ʧʝʨʝʢʣʠʯʢʘ ʩʦʜʝʨʞʘʥʠʷ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩ ʣʠʯʥʦʡ ʞʠʟʥʴʶ ʧʠʩʘʪʝʣʷ ʚ ʧʝʨʠʦʜ ʝʛʦ ʨʘʙʦʪʳ 

ʥʘʜ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ.   
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʝʨʝʚʦʜʘ ʢʦʤʤʝʥʪʘʨʠʝʚ ʩʦʛʣʘʩʥʦ 

ʪʠʧʦʣʦʛʠʠ ʅ.ʄ. ʉʠʢʦʨʩʢʦʛʦ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʨʦʤʘʥ 

ʄ.ɸ. ɹʫʣʛʘʢʦʚʘ çʄʘʩʪʝʨ ʠ ʄʘʨʛʘʨʠʪʘè [1] ʠ ʝʛʦ ʘʥʛʣʦʷʟʳʯʥʳʡ ʧʝʨʝʚʦʜ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʈ. ʇʠʚʝʨʦʤ ʠ ʃ. ɺʦʣʦʭʦʥʩʢʦʡ [6].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʠʩʘʪʝʣʷ ʯʘʩʪʦ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʬʠʣʦʩʦʬʩʢʦʝ ʩʦʯʠʥʝʥʠʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʘʛʠʯʝʩʢʦʛʦ 

ʨʝʘʣʠʟʤʘ. ɽʛʦ ʧʝʨʩʦʥʘʞʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ 

ʙʳʪʠʷ, ʠʟʚʝʯʥʦʡ ʙʦʨʴʙʳ ʜʦʙʨʘ ʠ ʟʣʘ, ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʠ ʚʥʝʚʨʝʤʝʥʥʦʛʦ ʜʦ ʩʠʭ 

ʧʦʨ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʢʘʢ ʯʠʪʘʪʝʣʝʡ, ʪʘʢ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʢʨʠʪʠʢʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʢʩʪ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʝʨʝʚʝʜʝʥ ʥʘ ʤʥʦʛʠʝ ʷʟʳʢʠ ʤʠʨʘ; ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʚʩʝʛʦ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʙʦʣʝʝ 50 ʧʝʨʝʚʦʜʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʚʦʜʦʚ ʠ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ.   

ʆʙʨʘʱʘʷʩʴ ʢ ʧʨʦʙʣʝʤʘʤ ʧʝʨʝʚʦʜʘ ʨʦʤʘʥʘ ʄ.ɸ. ɹʫʣʛʘʢʦʚʘ çʄʘʩʪʝʨ ʠ 

ʄʘʨʛʘʨʠʪʘè ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʣʠʥʛʚʠʩʪʳ ʯʘʱʝ ʚʩʝʛʦ ʚʳʜʝʣʷʶʪ ʚʦʧʨʦʩʳ 

ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʡ ʘʜʘʧʪʘʮʠʠ ʨʝʘʣʠʡ, ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʥʘʟʚʘʥʠʡ, ʩʧʦʩʦʙʦʚ ʦʙʨʘʱʝʥʠʷ ʢ ʛʝʨʦʷʤ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ 

ʧʨʦʙʣʝʤ ʘʚʪʦʨʳ ʘʥʛʣʦʷʟʳʯʥʦʡ ʘʜʘʧʪʘʮʠʠ ʈ. ʇʠʚʝʨ ʠ ʃ. ɺʦʣʦʭʦʥʩʢʘʷ 

ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʚʦʜʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʠʭ ʧʝʨʝʚʦʜʝ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʝ ʪʠʧʳ ʢʦʤʤʝʥʪʘʨʠʝʚ ʧʦ ʅ.ʄ. ʉʠʢʦʨʩʢʦʤʫ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. 

ɸʚʪʦʨʳ ʧʝʨʝʚʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʪʝʢʩʪʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʤʤʝʥʪʘʨʠʡ. ʅʘʧʨʠʤʝʨ, ʦʥʠ ʜʘʶʪ ʧʦʷʩʥʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʧʠʩʘʪʝʣʝʤ ʠʤʝʥ 

ʩʦʙʩʪʚʝʥʥʳʭ ʜʣʷ ʩʚʦʠʭ ʧʝʨʩʦʥʘʞʝʡ: 

ñBulgakov names several of his characters after composers. In addition to Berlioz, 

there will be the financial director Rimsky and the psychiatrist Stravinsky. The 

efforts of critics to find some meaning behind this fact seem rather strainedò [6, ʩ. 

17].   ï ɹʫʣʛʘʢʦʚ ʥʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʭ ʩʚʦʠʭ ʧʝʨʩʦʥʘʞʝʡ ʚ ʯʝʩʪʴ ʢʦʤʧʦʟʠʪʦʨʦʚ. 

ʇʦʤʠʤʦ ɹʝʨʣʠʦʟʘ, ʯʠʪʘʪʝʣʶ ʪʘʢʞʝ ʚʩʪʨʝʪʷʪʩʷ ʬʠʥʘʥʩʦʚʳʡ ʜʠʨʝʢʪʦʨ ʈʠʤʩʢʠʡ 

ʠ ʧʩʠʭʠʘʪʨ ʉʪʨʘʚʠʥʩʢʠʡ. ʇʦʧʳʪʢʠ ʢʨʠʪʠʢʦʚ ʥʘʡʪʠ ʢʘʢʦʡ-ʪʦ ʩʤʳʩʣ ʚ ʵʪʦʤ 

ʬʘʢʪʝ ʢʘʞʫʪʩʷ ʜʦʚʦʣʴʥʦ ʥʘʪʷʥʫʪʳʤʠ.    

ʆʧʠʩʳʚʘʷ ʙʘʣ ʩʘʪʘʥʳ, ʄ.ɸ. ɹʫʣʛʘʢʦʚ ʚʚʦʜʠʪ ʧʝʨʩʦʥʘʞʘ ʧʦʜ ʠʤʝʥʝʤ ʄʘʣʶʪʳ 

ʉʢʫʨʘʪʦʚʘ.  ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ ʠʤʷ ʣʶʙʠʤʦʛʦ ʦʧʨʠʯʥʠʢʘ ʀ. 

ɻʨʦʟʥʦʛʦ, ʞʝʩʪʦʢʦʛʦ ʠ ʙʝʩʧʦʱʘʜʥʦʛʦ, ʩʚʷʟʘʥʦ ʩ ʩʦʙʳʪʠʷʤʠ XVI  ʚʝʢʘ, ʥʦ 

ʘʥʛʣʦʷʟʳʯʥʳʡ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʟʥʘʢʦʤ ʩ ʥʠʤʠ ʠ ʫ ʥʝʛʦ ʥʝ ʚʦʟʥʠʢʥʫʪ ʪʝ 

ʘʩʩʦʮʠʘʮʠʠ (ʟʣʦʜʝʡ, ʤʫʯʠʪʝʣʴ), ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʫ ʥʘʩ ʧʨʠ ʫʧʦʤʠʥʘʥʠʠ 

ʠʤʝʥʠ ʵʪʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʞʘ, ʧʦʵʪʦʤʫ ʈ. ʇʠʚʝʨ ʠ ʃ. ɺʦʣʦʭʦʥʩʢʘʷ 

ʠʩʧʦʣʴʟʫʶʪ ʠʩʪʦʨʠʢʦ-ʣʠʪʝʨʘʪʫʨʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ:  

ñMaliuta Skuratov. Nickname of the Russian nobleman Grigory Lukyanovich 

Skuratov-Belsky, the right-hand man of Ivan the Terrible, who made him head of 

the oprichnina, a special force opposed to the nobility, which terrorized Russia, 

burning, pillaging and murdering many people. He is said to have smothered St 

Philip, metropolitan of Moscow, with his own handsò [6, ʩ. 282].  ï ʄʘʣʶʪʘ 

ʉʢʫʨʘʪʦʚ. ʇʨʦʟʚʠʱʝ ʨʫʩʩʢʦʛʦ ʜʚʦʨʷʥʠʥʘ ɻʨʠʛʦʨʠʷ ʃʫʢʴʷʥʦʚʠʯʘ ʉʢʫʨʘʪʦʚʘ-

ɹʝʣʴʩʢʦʛʦ, ʧʨʘʚʦʡ ʨʫʢʠ ʀʚʘʥʘ ɻʨʦʟʥʦʛʦ, ʢʦʪʦʨʳʡ ʧʦʩʪʘʚʠʣ ʝʛʦ ʚʦ ʛʣʘʚʝ 
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ʦʧʨʠʯʥʠʥʳ, ʦʩʦʙʦʡ ʩʠʣʳ, ʧʨʦʪʠʚʦʩʪʦʷʱʝʡ ʜʚʦʨʷʥʩʪʚʫ; ʵʪʘ ʩʠʣʘ 

ʪʝʨʨʦʨʠʟʠʨʦʚʘʣʘ ʈʦʩʩʠʶ ï ʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʙʳʣʦ ʩʦʞʞʝʥʦ, ʦʛʨʘʙʣʝʥʦ ʠ 

ʫʙʠʪʦ. ɻʦʚʦʨʷʪ, ʯʪʦ ʦʥ ʟʘʜʫʰʠʣ ʩʚʷʪʠʪʝʣʷ ʌʠʣʠʧʧʘ, ʤʠʪʨʦʧʦʣʠʪʘ 

ʄʦʩʢʦʚʩʢʦʛʦ, ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʫʢʘʤʠ.  

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʢʦʤʤʝʥʪʘʨʠʶ, ʯʠʪʘʪʝʣʴ ʧʦʥʠʤʘʝʪ, ʧʦʯʝʤʫ ʵʪʦ ʪʦ ʣʠʮʦ, 

ʢʦʪʦʨʦʝ çʩʠʜʝʣʦ ʤʫʯʠʪʝʣʴʥʦ ʚ ʧʘʤʷʪʠè ʄʘʨʛʘʨʠʪʳ [1, ʩ. 308], ʧʨʠʥʦʩʠʣʦ ʝʡ 

ʙʦʣʴ ʠ ʩʪʨʘʜʘʥʠʷ. ʂʦʤʤʝʥʪʘʨʠʡ ʪʘʢʞʝ ʨʘʩʢʨʳʚʘʝʪ ʧʦʥʷʪʠʝ çʦʧʨʠʯʥʠʥʘè ʠ 

ʨʦʣʴ, ʢʦʪʦʨʫʶ ʦʥʘ ʩʳʛʨʘʣʘ ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ. 

ɼʘʣʝʝ ʦʙʨʘʪʠʤʩʷ ʢ ʵʧʠʟʦʜʫ ʩʚʘʜʴʙʳ. ʂʦʨʦʚʴʝʚ ʢʨʠʯʠʪ: çɻʦʨʴʢʦ ʤʥʝ! ɻʦʨʴʢʦ! 

ɻʦʨʴʢʦ!è ï ʟʘʚʳʣ ʂʦʨʦʚʴʝʚ, ʢʘʢ ʰʘʬʝʨ ʥʘ ʩʪʘʨʠʥʥʦʡ ʩʚʘʜʴʙʝè [1, ʩ. 399]. ʈ. 

ʇʠʚʝʨ ʠ ʃ. ɺʦʣʦʭʦʥʩʢʘʷ ʠʩʧʦʣʴʟʫʶʪ ʨʝʘʣʴʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʨʘʟʲʷʩʥʷʷ, ʯʪʦ 

ʢʨʠʯʘʪʴ çɻʦʨʴʢʦ!è ð ʵʪʦ ʩʪʘʨʠʥʥʘʷ ʨʫʩʩʢʘʷ ʩʚʘʜʝʙʥʘʷ ʪʨʘʜʠʮʠʷ: ñBitter, 

bitter!: There is an Old Russian custom of shouting óBitter!ô every now and then 

during the banquet after a wedding. The newly-weds are then expected to kiss so as 

to make it sweetò [6, ʩ. 359]. ï çɻʦʨʴʢʦ, ʛʦʨʴʢʦ!: ʉʫʱʝʩʪʚʫʝʪ ʜʨʝʚʥʝʨʫʩʩʢʠʡ 

ʦʙʳʯʘʡ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʢʨʠʯʘʪʴ çɻʦʨʴʢʦ!è ʚʦ ʚʨʝʤʷ ʧʨʘʟʜʥʦʚʘʥʠʷ ʩʚʘʜʴʙʳ. 

ʄʦʣʦʜʦʞʝʥʳ ʜʦʣʞʥʳ ʧʦʮʝʣʦʚʘʪʴʩʷ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʧʨʘʟʜʥʝʩʪʚʦ ʩʣʘʜʢʠʤè. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʨʦʤʘʥʘ ʄ.ɸ. ɹʫʣʛʘʢʦʚʘ ʧʨʠʚʦʜʠʪʩʷ ʨʘʟʛʦʚʦʨ ɺʦʣʘʥʜʘ ʩ 

ɹʝʨʣʠʦʟʦʤ, ʚ ʢʦʪʦʨʦʤ ʯʠʪʘʝʤ: 

çʅʝʪ, ï ʦʪʚʝʪʠʣ ʩʦʙʝʩʝʜʥʠʢ, ï ʨʫʩʩʢʘʷ ʞʝʥʱʠʥʘ, ʢʦʤʩʦʤʦʣʢʘè [1, ʩ. 18]. ï ñNo,ò 

replied his interlocutor, ñby a Russian woman, a Komsomol girlò [6, ʩ. 27]. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʝʨʝʚʦʜʯʠʢʠ ʩʜʝʣʘʣʠ ʢʦʤʤʝʥʪʘʨʠʡ ʣʝʢʩʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ 

ñKomsomolò, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʦʚʝʪʩʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʘʷ ʨʝʘʣʠʷ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʥʠʤʘʥʠʠ ʫ ʘʥʛʣʦʷʟʳʯʥʦʛʦ ʯʠʪʘʪʝʣʷ: 

ñKomsomol: Contraction of the Union of Communist Youth, which all good Soviet 

young people were expected to joinò [6, ʩ. 27].  ï ʂʦʤʩʦʤʦʣ: ʉʦʢʨʘʱʝʥʠʝ ʦʪ 

çʢʦʤʤʫʥʠʩʪʠʯʝʩʢʠʡ ʩʦʶʟ ʤʦʣʦʜʝʞʠè, ʚ ʢʦʪʦʨʳʡ ʜʦʣʞʥʳ ʙʳʣʠ ʚʩʪʫʧʠʪʴ ʚʩʝ 

ʧʦʨʷʜʦʯʥʳʝ ʩʦʚʝʪʩʢʠʝ ʤʦʣʦʜʳʝ ʣʶʜʠ.  

ʕʪʦʪ ʰʫʪʦʯʥʳʡ ʧʨʠʤʝʨ ʩʣʦʚʘʨʥʦʛʦ ʢʦʤʤʝʥʪʘʨʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʠʟʙʝʞʥʦʩʪʴ 

ʚʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʢʘʞʜʦʛʦ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ʪʦʛʦ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʨʠʤʝʨʦʚ ʧʝʨʝʚʦʜʯʝʩʢʠʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʚ ʨʘʤʢʘʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅ.ʄ. ʉʠʢʦʨʩʢʦʛʦ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʤʤʝʥʪʘʨʠʡ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʧʝʨʝʚʦʜʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ, ʪʘʢ ʢʘʢ ʦʥ ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʦʷʩʥʝʥʠʷ ʢ ʢʫʣʴʪʫʨʥʳʤ, ʙʳʪʦʚʳʤ, ʩʦʮʠʘʣʴʥʳʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʨʝʘʣʠʷʤ ʠ 

ʠʥʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʪʝʢʩʪʘ ʦʨʠʛʠʥʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʙʦʣʝʝ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʝʨʝʜʘʪʴ ʨʝʮʠʧʠʝʥʪʫ ʘʚʪʦʨʩʢʫʶ ʠʥʪʝʥʮʠʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʨʝʚʦʜʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʤʧʝʥʩʘʮʠʠ ʩʤʳʩʣʦʚʳʭ ʧʦʪʝʨʴ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ 

ʧʝʨʝʚʦʜʝ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʝʨʝʚʦʜʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʫʩʧʝʰʥʦʡ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʠ ʤʝʞʲ̫ ʟʳʢʦʚʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ.  
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ɸʨʤʘʚʠʨʝ 

 

ʄʆʊʀɺɸʎʀʗ ʉʆɺʈɽʄɽʅʅʓʍ ʉʊʋɼɽʅʊʆɺ ʂ ʀɿʋʏɽʅʀʖ 

ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʪʠʚʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ: ʚ 

ʰʢʦʣʝ, ʢʦʣʣʝʜʞʝ, ʚʫʟʝ ʠ ʥʘ ʷʟʳʢʦʚʳʭ ʧʨʦʛʨʘʤʤʘʭ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʜʘʥʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʚʣʝʥʳ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʚʠʜʳ ʤʦʪʠʚʘʮʠʠ, ʬʘʢʪʦʨʳ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʧʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʘʥʷʪʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʷʟʳʢʘ ʜʣʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʨʠʸʤʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʡ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʠʷ ʩʪʫʜʝʥʪʦʚ; ʫʯʝʙʥʘʷ ʤʦʪʠʚʘʮʠʷ; ʤʦʪʠʚʘʮʠʷ ʢ 

ʠʟʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ; ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ; ʚʥʫʪʨʝʥʥʷʷ ʠ ʚʥʝʰʥʷʷ 

ʤʦʪʠʚʘʮʠʷ. 

 

Oganesova I. S., Gubina E. I., Golovina K. P. 

Branch of Kuban State University in Armavir 

 

MOTIVATION OF MODERN STUDENTS TO LEARN THE ENGLISH 

LANGUAGE 

 

Abstract: The article examines the features of modern students' motivation to learn 

English at different levels of education: in schools, colleges, universities, and 

language programs. Based on the analysis of psychological and pedagogical 

literature and empirical research data, the article identifies the prevailing types of 

motivation, the factors that influence its formation, and the reasons for the decline 

the interest in learning a foreign language. Special attention is given to the influence 

of the teacher, the methodological organization of classes, and the practical 

significance of the language for students' future professional activities. The article 

also presents effective teaching methods that can help increase sustainable academic 

motivation. 

Key words: student motivation; educational motivation; motivation to learn a 

foreign language; English; internal and external motivation. 

 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ ʚʣʘʜʝʥʠʝ 

ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʰʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʣʠʯʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. ʅʝʩʣʫʯʘʡʥʦ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ 
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ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʝʛʦ ʟʥʘʯʠʤʦʩʪʠ, 

ʤʦʪʠʚʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʦʩʪʘʸʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʠ ʥʝʨʝʜʢʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣʘʭ, ʢʦʣʣʝʜʞʘʭ ʠ 

ʚʫʟʘʭ [1]. 

ʄʦʪʠʚʘʮʠʷ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ 

ʘʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʣʠʷʝʪ ʥʘ ʝʸ ʫʩʧʝʰʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ [4]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʯʘʩʪʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʚʥʝʰʥʠʭ ʤʦʪʠʚʦʚ ð ʩʪʨʝʤʣʝʥʠʝ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʫʶ ʦʮʝʥʢʫ, ʚʳʧʦʣʥʠʪʴ 

ʦʙʷʟʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʣʠ ʦʩʚʦʠʪʴ ʷʟʳʢ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ [5]. ɺʥʫʪʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʪʝʨʝʩʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʪʨʝʤʣʝʥʠʠ ʢ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʚʳʨʘʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ, 

ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʷʟʳʢʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [3]. 

ʅʘ ʫʨʦʚʝʥʴ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʚʣʠʷʶʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ: ʦʨʛʘʥʠʟʘʮʠʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʟʘʥʷʪʠʡ, ʘ ʪʘʢʞʝ ʣʠʯʥʦʩʪʥʳʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ [6]. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ: ʩʪʫʜʝʥʪʳ ʙʦʣʝʝ ʤʦʪʠʚʠʨʦʚʘʥʳ ʚ 

ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʠʜʷʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʚʣʘʜʝʥʠʝʤ ʘʥʛʣʠʡʩʢʠʤ ʠ 

ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ [7]. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʤʦʪʠʚʘʮʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ: 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʀʂʊ, ʘʫʪʝʥʪʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʪʫʘʮʠʡ ʨʝʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ [8]. ʕʪʦ ʜʝʣʘʝʪ ʪʝʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʟʥʘʯʠʤʦʡ ʢʘʢ ʜʣʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʪʘʢ ʠ ʜʣʷ 

ʧʨʘʢʪʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. 

ʄʦʪʠʚʘʮʠʷ ʢ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʝ ʷʚʣʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʝ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ 

ʤʦʪʠʚʘʮʠʠ: ʚʥʫʪʨʝʥʥʶʶ ʠ ʚʥʝʰʥʶʶ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʛʨʘʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ [4, 5]. 

ɺʥʫʪʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʧʨʦʷʚʣʷʝʪ 

ʠʩʢʨʝʥʥʠʡ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ, ʧʦʣʫʯʘʝʪ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ 

ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʞʝʣʘʥʠʝʤ ʨʘʩʰʠʨʷʪʴ ʢʨʫʛʦʟʦʨ, ʦʚʣʘʜʝʚʘʪʴ ʥʦʚʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʠ ʧʨʠʤʝʥʷʪʴ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʚ ʩʠʪʫʘʮʠʷʭ ʨʝʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ 

[4]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʪʫʜʝʥʪʳ ʩ ʚʳʨʘʞʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʝʡ 

ʣʝʛʯʝ ʧʨʝʦʜʦʣʝʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ, ʧʨʦʷʚʣʷʶʪ ʠʥʠʮʠʘʪʠʚʫ ʠ 

ʩʢʣʦʥʥʳ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ [2]. ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʤ ʚʥʫʪʨʝʥʥʠʡ ʤʦʪʠʚ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ð 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʘʜʘʥʠʡ, ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʠʭ ʠ 
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ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʯ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʪʫʜʝʥʪʫ ʧʝʨʝʞʠʪʴ ʣʠʯʥʦʩʪʥʳʡ ʫʩʧʝʭ ʠ 

ʫʚʠʜʝʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʞʠʟʥʠ [6]. 

ʊʘʢʞʝ ʚʥʫʪʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ ʫʢʨʝʧʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʢ ʧʨʝʜʤʝʪʫ, ʧʦʟʠʪʠʚʥʦʛʦ ʦʧʳʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ classmates, 

ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʯʫʚʩʪʚʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʥʪʝʨʝʩʘ ʠ ʚʢʣʶʯʸʥʥʦʩʪʠ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʬʦʨʤʘʣʴʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ [4]. 

ɺʥʝʰʥʷʷ ʤʦʪʠʚʘʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʥʘʧʨʷʤʫʶ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʩʪʨʝʤʣʝʥʠʝ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʫʶ 

ʦʮʝʥʢʫ, ʫʩʧʝʰʥʦ ʩʜʘʪʴ ʵʢʟʘʤʝʥ, ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʞʠʜʘʥʠʷʤ ʦʢʨʫʞʘʶʱʠʭ ð ʨʦʜʠʪʝʣʝʡ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʙʫʜʫʱʠʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ [2]. 

ɺʥʝʰʥʷʷ ʤʦʪʠʚʘʮʠʷ ʥʝʨʝʜʢʦ ʧʨʝʦʙʣʘʜʘʝʪ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦʚʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʚʠʜʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ ʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ [3]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʦʩʪʘʸʪʩʷ 

çʦʙʷʟʘʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡè, ʘ ʥʝ ʦʩʦʟʥʘʥʥʳʤ ʚʳʙʦʨʦʤ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʪʝʨʝʩʘ ʠ ʫʨʦʚʝʥʴ ʚʢʣʶʯʸʥʥʦʩʪʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ [2]. 

ʂ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʠ ʦʪʥʦʩʷʪʩʷ: 

¶ ʤʦʪʠʚʘʮʠʷ ʜʦʩʪʠʞʝʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʞʝʣʘʥʠʝʤ ʧʦʣʫʯʠʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ; 

¶ ʤʦʪʠʚʘʮʠʷ ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʪʨʝʤʣʝʥʠʠ 

ʧʦʚʳʩʠʪʴ ʩʪʘʪʫʩ ʩʨʝʜʠ ʩʚʝʨʩʪʥʠʢʦʚ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʞʠʜʘʥʠʷʤ ʟʥʘʯʠʤʳʭ 

ʣʠʮ; 

¶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʤʦʪʠʚʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ ʷʟʳʢʘ ð ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʫʪʝʰʝʩʪʚʠʡ ʠʣʠ ʫʯʘʩʪʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʘʭ [5]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʥʝʰʥʷʷ ʤʦʪʠʚʘʮʠʷ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʘ, ʯʝʤ ʚʥʫʪʨʝʥʥʷʷ, ʦʥʘ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʢʪʠʚʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʰʥʠʝ ʤʦʪʠʚʳ ʩʧʦʩʦʙʥʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚʦ ʚʥʫʪʨʝʥʥʠʝ: ʠʥʪʝʨʝʩ ʫʩʠʣʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʫʩʧʝʰʥʦʤʫ ʦʧʳʪʫ, ʘ 

ʫʚʝʨʝʥʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʫʜʦʚʦʣʴʩʪʚʠʶ ʦʪ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ [1]. 

ʄʦʪʠʚʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʘʢʪʦʨʦʚ ð ʩʦʮʠʘʣʴʥʳʭ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʣʠʯʥʦʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʰʢʦʣʘʭ, ʢʦʣʣʝʜʞʘʭ ʠ ʚʫʟʘʭ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʭʘʨʘʢʪʝʨ 

ʤʦʪʠʚʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʤʝʞʜʫ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʨʦʚʥʷʤʠ [2]. 

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʤʦʪʠʚʘʮʠʷ ʢ 

ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
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ʥʠʟʢʦʡ ʦʩʦʟʥʘʥʥʦʩʪʴʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʷʟʳʢʘ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʩʬʝʨʘʭ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ [2]. ʄʥʦʛʠʝ ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʜʠʩʮʠʧʣʠʥʫ ʬʦʨʤʘʣʴʥʦ, ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʫʶ ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʥʝ ʩʚʷʟʳʚʘʷ 

ʝʸ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʨʦʩʪʦʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʥʳʭ ʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ, ʜʝʣʦʚʳʭ ʠʛʨ ʠ 

ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ 

ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʫʯʝʙʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [2]. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʤʦʪʠʚʘʮʠʠ. 

ʉʪʫʜʝʥʪʳ ʷʟʳʢʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʘʜʠʮʠʦʥʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʦʩʦʟʥʘʥʥʦʡ ʤʦʪʠʚʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʳʚʘʶʪ ʠʟʫʯʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʮʝʣʷʤʠ ð ʧʝʨʝʚʦʜʦʤ, ʧʨʝʧʦʜʘʚʘʥʠʝʤ, 

ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʝʡ [6]. ʆʜʥʘʢʦ ʜʘʞʝ ʩʨʝʜʠ ʵʪʦʡ ʛʨʫʧʧʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʭʚʘʪʢʠ 

ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʝʘʣʴʥʦʡ ʷʟʳʢʦʚʦʡ 

ʧʨʘʢʪʠʢʠ [7]. 

ʂʣʶʯʝʚʳʤʠ ʤʦʪʠʚʘʤʠ ʚʳʩʪʫʧʘʶʪ: 

¶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ; 

¶ ʞʝʣʘʥʠʝ ʩʚʦʙʦʜʥʦ ʦʙʱʘʪʴʩʷ; 

¶ ʠʥʪʝʨʝʩ ʢ ʢʫʣʴʪʫʨʝ ʩʪʨʘʥ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ; 

¶ ʩʪʨʝʤʣʝʥʠʝ ʦʩʚʦʠʪʴ ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʠʡ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʪʘʢʠʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʩʦʢʨʘʱʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʦʪʩʫʪʩʪʚʠʝ ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ, 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ-ʣʠʥʛʚʠʩʪʦʚ [7]. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ ʨʷʜ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʪʠʚʘʮʠʠ ʩʨʝʜʠ 

ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ: 

¶ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʠ; 

¶ ʚʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʪʠʚʘʮʠʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʬʦʨʤʳ 

ʟʘʥʷʪʠʷ; 

¶ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʚʷʟʴ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʮʝʣʷʤʠ; 

¶ ʚʣʠʷʥʠʝ ʀʂʊ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ ʢʘʢ ʤʦʪʠʚʘʮʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ 

ʤʦʪʠʚʘʮʠʠ. 

ʄʦʪʠʚʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʣʠʯʥʦʩʪʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʘʩʧʝʢʪʳ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʠʤʝʥʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʪʥʦʰʝʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʝʜʤʝʪʫ, ʧʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʦʧʨʝʜʝʣʷʝʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ ʠ ʢʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [1]. ʉʪʠʣʴ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʫʨʦʚʝʥʴ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʠʪʫʘʮʠʠ 

ʨʝʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʪʝʨʝʩʘ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʟʘʥʷʪʠʡ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʪʝʥʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʩʠʣʠʚʘʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʞʠʚʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʪʫʜʝʥʪʳ ʯʘʱʝ ʦʱʫʱʘʶʪ ʣʠʯʥʳʡ ʫʩʧʝʭ ʠ ʚʠʜʷʪ ʩʤʳʩʣ ʚ 

ʜʘʣʴʥʝʡʰʠʭ ʫʩʠʣʠʷʭ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʫʯʝʙʥʫʶ ʤʦʪʠʚʘʮʠʶ. ʆʪ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ, ʦʙʲʸʤʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʜʦʩʪʫʧʥʦʩʪʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʪʝʧʝʥʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʟʘʚʠʩʠʪ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʫʨʩ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʥʷʪʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʧʨʦʙʫʞʜʘʶʪ ʫ 

ʩʪʫʜʝʥʪʦʚ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʠʤ ʚʢʣʶʯʘʪʴʩʷ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʙʣʠʟʢʫʶ ʢ ʨʝʘʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʩʠʪʫʘʮʠʷʤ [3]. 

ʅʘʧʨʦʪʠʚ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʠ ʦʜʥʦʦʙʨʘʟʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ 

ʦʙʫʯʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʠ ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ 

ʬʦʨʤʘʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ ʠ ʣʠʯʥʦʩʪʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʋʨʦʚʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʷʭ, ʦʪʥʦʰʝʥʠʝ ʢ ʠʟʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʥʘʣʠʯʠʝ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʫʩʧʝʰʥʦʛʦ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʦʩʦʟʥʘʥʥʦʩʪʴ ʣʠʯʥʳʭ ʮʝʣʝʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʪʝʧʝʥʴ ʚʢʣʶʯʸʥʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ʉʪʨʘʭ ʦʰʠʙʢʠ, ʪʨʫʜʥʦʩʪʠ ʚ ʫʩʚʦʝʥʠʠ ʷʟʳʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʥʝʛʘʪʠʚʥʳʡ 

ʦʧʳʪ ʧʨʦʰʣʦʛʦ ʤʦʛʫʪ ʩʥʠʞʘʪʴ ʤʦʪʠʚʘʮʠʶ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʩʪʫʜʝʥʪ ʥʝ ʯʫʚʩʪʚʫʝʪ ʧʦʜʜʝʨʞʢʠ ʠʣʠ ʥʝ ʚʠʜʠʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʚ 

ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʥʠʷʭ [5]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ ʜʦʩʪʠʞʝʥʠʷ 

ʩʧʦʩʦʙʥʳ ʟʘʤʝʪʥʦ ʠʟʤʝʥʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʝʜʤʝʪʫ ʠ ʫʢʨʝʧʠʪʴ ʚʥʫʪʨʝʥʥʶʶ 

ʤʦʪʠʚʘʮʠʶ, ʝʩʣʠ ʦʥʠ ʧʨʠʟʥʘʥʳ ʠ ʧʦʜʢʨʝʧʣʝʥʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ [4]. 

ʉʦʮʠʘʣʴʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ ʚʦʩʧʨʠʷʪʠʝ 

ʩʪʫʜʝʥʪʘʤʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ 

ʤʥʦʛʠʭ ʦʙʫʯʘʶʱʠʭʩʷ ʷʟʳʢ ʩʪʘʥʦʚʠʪʩʷ ʩʨʝʜʩʪʚʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ, ʫʯʘʩʪʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʘʭ ʠʣʠ ʧʦʣʫʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʣʘʜʝʥʠʝ ʘʥʛʣʠʡʩʢʠʤ 

ʷʟʳʢʦʤ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ [6]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʪʫʜʝʥʪʳ ʥʝʷʟʳʢʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ ʢʘʢ ʬʦʨʤʘʣʴʥʫʶ ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʘ ʧʦʪʦʤʫ ʥʝ ʦʱʫʱʘʶʪ ʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʤʦʪʠʚʘʮʠʶ 

[2]. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʷʟʳʢʫ ʚʣʠʷʶʪ ʠ ʚʥʝʰʥʠʝ ʩʦʮʠʘʣʴʥʳʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ: ʫʤʝʥʴʰʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʝ 

ʟʘʨʫʙʝʞʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʦʪʩʫʪʩʪʚʠʝ ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ 
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ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʦʩʣʘʙʣʷʶʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʝʛʦ ʠʟʫʯʝʥʠʠ [7]. 

ʉʥʠʞʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥʦʤʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʷʜʘ ʚʥʫʪʨʝʥʥʠʭ 

ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʦʩʣʘʙʣʷʶʪ ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 

ʩʥʠʞʘʶʪ ʠʭ ʫʯʝʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʦʙʨʘʟʠʝ ʠ 

ʬʦʨʤʘʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʛʜʘ ʟʘʥʷʪʠʷ ʩʚʦʜʷʪʩʷ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʪʠʧʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʤ 

ʟʘʧʦʤʠʥʘʥʠʠ ʠ ʧʦʚʪʦʨʝʥʠʠ, ʩʪʫʜʝʥʪʳ ʧʝʨʝʩʪʘʶʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ ʢʘʢ ʞʠʚʫʶ ʠ ʟʥʘʯʠʤʫʶ ʩʠʩʪʝʤʫ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ð ʢʘʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʘʟʚʠʚʘʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [2]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʥʝʷʟʳʢʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʛʜʝ ʷʟʳʢ ʥʝʨʝʜʢʦ ʧʨʝʧʦʜʘʸʪʩʷ ʢʘʢ 

ʚʪʦʨʦʩʪʝʧʝʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʥʝ ʩʚʷʟʘʥʥʘʷ ʥʘʧʨʷʤʫʶ ʩ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʤʦʪʠʚʘʮʠʠ ʠʛʨʘʝʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ. ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʦʪʤʝʯʘʶʪ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʛʣʠʡʩʢʠʡ ʚ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʦʱʫʱʝʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [3]. ɽʩʣʠ ʟʥʘʥʠʷ ʥʝ ʥʘʭʦʜʷʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʦʧʳʪʝ ð ʦʙʱʝʥʠʠ, ʯʪʝʥʠʠ ʘʫʪʝʥʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʯʘʩʪʠʠ 

ʚ ʧʨʦʝʢʪʥʦʡ ʠʣʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ð ʦʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ 

ʘʙʩʪʨʘʢʪʥʳʝ ʠ ʤʘʣʦʮʝʥʥʳʝ. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʪʘʢʪʳ ʠ 

ʷʟʳʢʦʚʘʷ ʩʨʝʜʘ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʜʦʩʪʫʧʥʳʤʠ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ [7]. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʚʣʠʷʥʠʝ ʪʨʫʜʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ. ʉʪʫʜʝʥʪʳ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʧʦʩʪʦʷʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ 

ʚ ʘʫʜʠʨʦʚʘʥʠʠ, ʛʨʘʤʤʘʪʠʢʝ ʠʣʠ ʨʘʟʛʦʚʦʨʥʦʡ ʧʨʘʢʪʠʢʝ, ʯʘʩʪʦ ʫʪʨʘʯʠʚʘʶʪ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣʘʭ ʠ ʥʘʯʠʥʘʶʪ ʠʟʙʝʛʘʪʴ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ 

ʟʘʥʷʪʠʷʭ. ʅʝʫʩʧʝʭ, ʦʩʦʙʝʥʥʦ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʡ ʧʦʜʜʝʨʞʢʦʡ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʩʦʟʜʘʸʪ ʫʩʪʦʡʯʠʚʦʝ ʦʱʫʱʝʥʠʝ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʯʪʦ 

ʦʩʣʘʙʣʷʝʪ ʢʘʢ ʚʥʫʪʨʝʥʥʶʶ, ʪʘʢ ʠ ʚʥʝʰʥʶʶ ʤʦʪʠʚʘʮʠʶ [5]. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʷʟʳʢ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʟʚʠʪʠʷ, ʘ ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʨʝʚʦʛʠ, ʯʪʦ 

ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʦʚʣʝʯʸʥʥʦʩʪʠ. 

ɺʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʜʝʤʦʪʠʚʘʮʠʠ ʚʳʩʪʫʧʘʶʪ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ð 

ʦʪʩʫʪʩʪʚʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʛʨʫʧʧʦʡ, ʥʝʜʦʩʪʘʪʦʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʘʚʪʦʨʠʪʘʨʥʳʡ ʩʪʠʣʴ ʚʝʜʝʥʠʷ ʫʨʦʢʘ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ. ʉʪʫʜʝʥʪʳ ʯʫʚʩʪʚʫʶʪ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠʣʠ ʥʝ ʩʪʨʝʤʠʪʩʷ ʢ ʦʙʥʦʚʣʝʥʠʶ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʠʤʝʥʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʪʫʜʝʥʪʦʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʪʠʚʘʮʠʠ, ʘ ʝʛʦ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʠʥʪʝʨʝʩʘ ʜʘʞʝ ʩʨʝʜʠ ʨʘʥʝʝ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ [6]. 



 

158 
 

ʅʘʢʦʥʝʮ, ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. ʆʪʩʫʪʩʪʚʠʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʮʝʣʝʡ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚ, ʦʛʨʘʥʠʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʚ ʨʝʘʣʴʥʦʡ ʩʨʝʜʝ 

ʦʙʱʝʥʠʷ ʩʦʟʜʘʶʪ ʩʠʪʫʘʮʠʶ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʠʟʫʯʝʥʠʝ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʫʪʨʘʯʠʚʘʝʪ ʣʠʯʥʦʩʪʥʫʶ ʟʥʘʯʠʤʦʩʪʴ [7]. ʂʦʛʜʘ ʩʪʫʜʝʥʪʳ ʥʝ 

ʤʦʛʫʪ ʩʚʷʟʘʪʴ ʠʟʫʯʝʥʠʝ ʷʟʳʢʘ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʙʫʜʫʱʠʤ, ʠʭ ʤʦʪʠʚʘʮʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʙʳʩʪʨʦ ʫʛʘʩʘʝʪ. 

ʇʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʧʨʠ ʮʝʣʦʩʪʥʦʤ ʧʦʜʭʦʜʝ, ʫʯʠʪʳʚʘʶʱʝʤ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ, ʪʘʢ ʠ 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʪʠʚʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʪʘʤ, ʛʜʝ 

ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʩʪʫʜʝʥʪʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʫʚʩʪʚʘ ʣʠʯʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ [1]. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʪʫʜʝʥʪʘʤ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʥʝ ʢʘʢ ʘʙʩʪʨʘʢʪʥʫʶ ʩʠʩʪʝʤʫ ʧʨʘʚʠʣ, ʘ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʨʝʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʣʝʚʳʭ ʩʠʪʫʘʮʠʡ, ʜʠʩʢʫʩʩʠʡ, 

ʤʦʜʝʣʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʯ ʫʩʠʣʠʚʘʝʪ 

ʚʦʚʣʝʯʸʥʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʦʜʦʣʝʥʠʶ ʷʟʳʢʦʚʦʛʦ ʙʘʨʴʝʨʘ ʠ ʫʢʨʝʧʣʷʝʪ 

ʚʥʫʪʨʝʥʥʶʶ ʤʦʪʠʚʘʮʠʶ [6]. ɺʘʞʥʦ, ʯʪʦ ʪʘʢʠʝ ʟʘʥʷʪʠʷ ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʣʴʟʳ, ʧʦʩʢʦʣʴʢʫ ʠʤʠʪʠʨʫʶʪ ʨʝʘʣʴʥʳʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʪʠʚʘʮʠʶ ʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʦʙʫʯʘʶʱʠʭ ʧʣʘʪʬʦʨʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʦʥʣʘʡʥ-ʪʨʝʥʘʞʸʨʦʚ ʠ 

ʘʫʪʝʥʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʠʥʘʤʠʯʥʳʤ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʧʨʦʷʚʣʷʶʪ 

ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʘ ʢ ʟʘʜʘʥʠʷʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʭ, 

ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʨʝʘʣʴʥʫʶ ʷʟʳʢʦʚʫʶ ʩʨʝʜʫ ʠ 

ʫʚʠʜʝʪʴ ʞʠʚʦʡ ʢʦʥʪʝʢʩʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʩʪʨʫʢʪʫʨ [3]. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʚʪʦʥʦʤʥʦʩʪʠ ð ʚʘʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʤʦʪʠʚʘʮʠʠ [4]. 

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ʂʦʛʜʘ ʩʪʫʜʝʥʪʳ ʦʪʯʸʪʣʠʚʦ ʚʠʜʷʪ ʩʚʷʟʴ ʤʝʞʜʫ 

ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ ʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʠʭ 

ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʝʜʤʝʪʫ ʩʪʘʥʦʚʠʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʳʤ. ʇʦʜʙʦʨ ʟʘʜʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ, ʚʢʣʶʯʝʥʠʝ ʚ ʟʘʥʷʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ ʠ ʩʠʪʫʘʮʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʫʩʠʣʠʚʘʶʪ ʦʱʫʱʝʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ [2]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ. 
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ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʦ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʟʠʪʠʚʥʘʷ 

ʘʪʤʦʩʬʝʨʘ ʥʘ ʟʘʥʷʪʠʷʭ, ʫʚʘʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢ ʢʘʞʜʦʤʫ 

ʩʪʫʜʝʥʪʫ, ʧʦʜʜʝʨʞʢʘ ʠʥʠʮʠʘʪʠʚʳ, ʧʦʦʱʨʝʥʠʝ ʫʩʧʝʭʘ ʠ ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʰʠʙʦʢ ʬʦʨʤʠʨʫʶʪ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʤʬʦʨʪ, ʢʦʪʦʨʳʡ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʞʝʣʘʥʠʝʤ ʧʨʦʜʦʣʞʘʪʴ ʦʙʫʯʝʥʠʝ [6]. ʉʪʫʜʝʥʪʳ ʦʭʦʪʥʝʝ 

ʚʢʣʶʯʘʶʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʛʜʘ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʠʭ ʫʩʠʣʠʷ ʟʘʤʝʯʝʥʳ ʠ 

ʮʝʥʷʪʩʷ, ʘ ʥʝʫʜʘʯʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʪʘʧ ʧʨʦʜʚʠʞʝʥʠʷ 

ʚʧʝʨʸʜ. 

ʅʘʢʦʥʝʮ, ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʪʫʘʮʠʠ 

ʫʩʧʝʭʘ. ɼʘʞʝ ʥʝʙʦʣʴʰʦʡ ʧʨʦʛʨʝʩʩ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʠ ʧʦʜʢʨʝʧʣʸʥʥʳʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʩʧʦʩʦʙʝʥ ʩʪʘʪʴ ʤʦʱʥʳʤ ʩʪʠʤʫʣʦʤ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ 

ʷʟʳʢʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʝ ʦʱʫʱʝʥʠʝ ʜʦʩʪʠʞʝʥʠʡ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʪʨʫʜʥʦʩʪʠ, ʫʢʨʝʧʣʷʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʝʧʝʥʥʦʤʫ ʧʝʨʝʭʦʜʫ ʦʪ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʠ ʢ ʚʥʫʪʨʝʥʥʝʡ 

[5]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʩʪʨʦʠʪʴ ʦʙʫʯʝʥʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ 

ʩʪʫʜʝʥʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ, ʠʤʝʣ ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʠ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʪʠʚʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʢ 

ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʦʪʠʚʘʮʠʦʥʥʘʷ ʩʬʝʨʘ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʥʫʶ, ʤʥʦʛʦʩʣʦʡʥʫʶ ʩʠʩʪʝʤʫ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ, ʣʠʯʥʦʩʪʥʳʤ ʠ 

ʩʦʮʠʘʣʴʥʳʤ ʚʣʠʷʥʠʷʤ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʢʦʥʪʝʢʩʪʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʚʥʝʰʥʷʷ ʤʦʪʠʚʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʦʞʠʜʘʥʠʷʤʠ, ʪʦʛʜʘ 

ʢʘʢ ʚʥʫʪʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʢʨʝʥʥʝʤ ʠʥʪʝʨʝʩʝ ʠ ʩʪʨʝʤʣʝʥʠʠ ʢ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʚʳʨʘʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ [1]. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ ʚ ʨʝʘʣʴʥʦʡ ʩʨʝʜʝ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʯʸʪʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʜʠʩʮʠʧʣʠʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʧʝʨʩʧʝʢʪʠʚʘʤʠ, ʦʩʦʙʝʥʥʦ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [3]. 

ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʤʦʪʠʚʘʮʠʠ ʠʛʨʘʝʪ ʣʠʯʥʦʩʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʭʘʨʘʢʪʝʨ ʫʯʝʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʕʤʦʮʠʦʥʘʣʴʥʘʷ 

ʧʦʜʜʝʨʞʢʘ, ʫʚʘʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʩʦʚʨʝʤʝʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʘʥʷʪʠʡ ʠ ʚʦʚʣʝʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʘʢʪʠʚʥʫʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʥʪʝʨʝʩʘ ʠ ʨʘʟʚʠʪʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ [6]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, 

ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʡ ʠ ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ, ʜʝʣʘʝʪ ʠʟʫʯʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʟʥʘʯʠʤʳʤ, 

ʥʘʩʳʱʝʥʥʳʤ ʠ ʧʨʠʙʣʠʞʸʥʥʳʤ ʢ ʨʝʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ [3]. 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʪʘʣʦʩʪʴ ʦʪ 

ʦʜʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʠʢ, ʦʪʩʫʪʩʪʚʠʝ ʫʩʧʝʭʘ, ʪʨʫʜʥʦʩʪʠ ʚ ʦʚʣʘʜʝʥʠʠ ʷʟʳʢʦʚʳʤʠ 

ʥʘʚʳʢʘʤʠ ʠ ʩʣʘʙʘʷ ʩʚʷʟʴ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʛʘʩʘʥʠʶ ʠʥʪʝʨʝʩʘ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʧʦʠʩʢʘ ʙʦʣʝʝ ʛʠʙʢʠʭ, 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʧʦʜʭʦʜʝ, ʚʢʣʶʯʘʶʱʝʤ ʩʦʟʜʘʥʠʝ ʧʦʟʠʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, 

ʘʢʪʫʘʣʠʟʘʮʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʷʟʳʢʘ ʠ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʣʠʯʥʦʩʪʥʦʝ 

ʨʘʟʚʠʪʠʝ ʦʙʫʯʘʶʱʠʭʩʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ 

ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʫʜʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 
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PERCEPTIONAL FEATURES OF SPOKEN AND SYNTHESISED SPEECH OF 

THE ENGLISH 

 

Abstract: This paper addresses the pressing issue of synthesised speech recognition 

in the context of the rapid development of artificial intelligence and neural network 

synthesis technologies. The study aims to identify the characteristics of English 

students' perception of natural and generated speech, which is of interest for 

phonetics teaching, the development of voice interface systems, and improving the 

effectiveness of speech technologies. An experiment was conducted to analyze the 

perception of and differences between synthesised and natural English speech. The 

results demonstrate which characteristics of synthesised speech are perceived as 

unnatural and can be used to further improve neural network speech models. 

Keywords: experimental phonetics, artificial intelligence, speech perception, speech 

synthesis, perceptual analysis. 

 

Introduction 

The development of speech synthesis technologies based on neural network 

algorithms in recent years has reached a level at which synthesised voice messages 

are used in various fields, from virtual assistants to automatic translation systems 

and text voicing. However, despite the increasingly high acoustic accuracy of such 
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systems, the perception of synthesised speech still differs from the perception of live 

speech, which is of interest to both phonetic specialists and developers of speech 

interfaces. 

This paper is devoted to the study of the features of the perception of live and 

synthesised speech of the English, with an emphasis on how this difference is 

perceived by students of the English language. The focus is on the ability to 

distinguish speech generated by a neural network from that pronounced by a native 

speaker in the Received Pronunciation (RP) standard, as well as the identification of 

specific phonetic features that affect the success of recognition. 

The relevance of the topic is due to the need for a more accurate understanding of 

the mechanisms of auditory perception of artificially generated speech. This, in turn, 

has practical significance for improving the quality of synthesis, improving 

educational technologies in the field of phonetics, and developing speech systems 

that better meet user expectations. 

The object of this study is live and synthesised English speech, and the subject is the 

features of its recognition by ear. Twenty audio recordings of speech fragments were 

used as material, ten of which were voiced by native English speakers, and ten were 

generated by a neural network synthesizer. 

The purpose of the study is to identify intonation and articulation characteristics that 

are perceived by listeners as markers of speech artificiality. To achieve this goal, an 

experiment based on the perceptional analysis of human and synthesised speech was 

conducted. 

The results of the study show that English language students recognized synthesised 

speech on average in 81.3% of cases. The key indicators of artificiality were melodic 

monotony, the absence of natural pauses, lack of aspiration, lack of emotion, as well 

as an intuitive feeling of "unnaturalness" of sound. 

Thus, the work contributes to the understanding of the processes of perception of 

synthesised speech and can be used both in theoretical phonetics and in the practice 

of teaching English pronunciation, as well as in the field of improving speech 

synthesis technologies. 

Before discussing the details of the experiment, it is important to establish the 

necessary theoretical foundation in order to draw sufficiently informed conclusions 

later on. With that in mind, the majority of the academic discourse on the topic under 

discussion in this paper prefers to focus specifically on automated speech perception 

rather than human perception of artificial speech. Despite this observation, valuable 

insights can still be procured from said discourse and applied to the topic at hand. 

As such, a brief historical overview of the development of the academic discourse 

around the topic of automated speech recognition is compiled here. 

Theoretical Foundations of Automated Speech Recognition 

Early attempts at developing systems for automatic speech recognition by machine 

date back to the 1950s, with researchers exploring acoustic-phonetic principles to 

achieve this goal. For instance, in 1952, a system for recognizing isolated digits for 

a single speaker was developed at Bell Laboratories by Davis, Biddulph, and 

Balashek [1]. This system relied on spectral resonance measurements during vowel 
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sounds. Another endeavour at RCA Laboratories in 1956 by Olson and Belar focused 

on recognizing distinct syllables using spectral measurements primarily during 

vowel sounds [2]. In 1959, Fry and Denes at University College in England worked 

on a phoneme recognizer to identify vowels and consonants by utilizing a spectrum 

analyser and statistical information about allowable phoneme sequences in English 

[3, 4]. 

Furthermore, Forgie and Forgie at MIT Lincoln Laboratories in 1959 created a vowel 

recognizer that could identify 10 vowels in a speaker-independent manner using 

spectral data [5]. In the 1960s, significant ideas in speech recognition emerged, with 

Japanese laboratories also making contributions by developing specialized hardware 

for speech recognition systems. Projects such as the hardware vowel recognizer by 

Suzuki and Nakata and the phoneme recognizer by Sakai and Doshita showcased 

innovative approaches to speech recognition [6, 7]. 

Research in the late 1960s at RCA Laboratories by Martin and his team focused on 

addressing issues related to nonuniformity of time scales in speech events; they 

developed time-normalization methods based on speech start and end detection, 

leading to improved accuracy in recognition scores [8]. These early research projects 

in the 1960s laid the groundwork for advancements in speech recognition technology 

that have continued to shape the field over the past two decades. 

Martin established Threshold Technology, a pioneering company specializing in 

speech-recognition products, while Vintsyuk in the Soviet Union proposed dynamic 

programming methods for aligning speech utterances [9]. Despite Vintsyuk's early 

work on dynamic time warping and rudimentary speech recognition algorithms, it 

remained largely unknown in the West until the 1980s, after other formal methods 

had been developed. Reddy made significant contributions in the 1960s to 

continuous speech recognition through phoneme tracking [10], leading to a 

successful research program at Carnegie Mellon University. In the 1970s, 

advancements in speech-recognition research were made by researchers such as 

Velichko and Zagoruyko, Sakoe and Chiba, and Itakura [11, 12, 13]. These studies 

advanced pattern-recognition ideas, applied dynamic programming methods, and 

extended linear predictive coding (LPC) to speech recognition systems. Additionally, 

IBM initiated a successful group effort in large vocabulary speech recognition in the 

1970s, focusing on tasks such as database queries [14], transcribing laser patents, 

and dictation of memos [15]. 

In the research conducted at AT&T Bell Labs, a focus was placed on developing 

speaker-independent speech-recognition systems through the implementation of 

sophisticated clustering algorithms to identify patterns representing various word 

variations across a diverse user population [16]. Over the course of a decade, these 

techniques have been refined and are now widely utilized. In the 1980s, connected 

word recognition became a key area of research, with the objective of creating a 

robust system capable of identifying fluently spoken strings of words based on 

matching concatenated patterns of individual words. Various algorithms were 

developed for connected word recognition, including approaches by Sakoe at 

Nippon Electric Corporation [17], Bridle and Brown at Joint Speech Research Unit 
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[18], Myers and Rabiner at Bell Labs [19], and Lee and Rabiner at the same 

institution [20]. This era also saw a shift from template-based methods to statistical 

modelling techniques, particularly the adoption of Hidden Markov Models (HMMs). 

Additionally, neural networks were reintroduced in the 1980s for speech recognition 

applications, following advancements in understanding the technology's capabilities 

and constraints. The Defense Advanced Research Projects Agency played a 

significant role in driving the advancement of large vocabulary, continuous-speech-

recognition systems, leading to major research contributions from various 

institutions such as CMU, BBN, Lincoln Labs, SRI, MIT, and AT&T Bell Labs. This 

effort continued into the 1990s, focusing on natural language interfaces and 

information retrieval tasks. Concurrently, speech-recognition technology became 

more prevalent in telephone networks for automating and enhancing operator 

services. 

The 21st century has witnessed remarkable advancements in the field of automated 

speech recognition (ASR), with a myriad of innovations and enhancements that have 

effectively integrated ASR into our everyday lives. The evolution of ASR 

technology through different phases in the past two decades has significantly 

transformed the way we interact with devices and access information. 

In the early 2000s, a pivotal period in the development of ASR technology marked 

the emergence of more precise and sophisticated ASR algorithms. IBM's ViaVoice, 

introduced in 1997 [21], represented a breakthrough in speech recognition software 

that enabled users to dictate emails and documents with a higher level of accuracy 

and efficiency. 

The years between 2005 and 2010 witnessed a significant shift in ASR technology 

with the advent of cloud computing, which facilitated the development of more 

robust and scalable ASR systems. 

The period from 2010 to 2015 saw a notable advancement in ASR technology with 

the introduction of deep learning algorithms and neural networks, leading to a 

substantial improvement in accuracy. An exemplary milestone during this time was 

the launch of Apple's virtual assistant Siri in 2011, which utilized ASR technology 

to enable users to execute tasks through voice commands, such as sending messages 

and setting reminders. Google's introduction of voice search in the same year 

revolutionized the way users interacted with search engines by allowing spoken 

queries to retrieve information. 

The years spanning from 2015 to 2020 witnessed the widespread adoption of ASR 

technology, driven primarily by the proliferation of smartphones and other mobile 

devices. The introduction of voice-activated smart home devices such as Amazon's 

Alexa and Google Home in 2016 further exemplified the increasing integration of 

voice-controlled ASR technology into various facets of daily life. 

In the current era, denoted by the COVID-19 pandemic, the utilization of ASR 

technology has surged with the rise of remote work and virtual meetings, 

highlighting the growing demand for accurate and efficient speech recognition tools. 

Google's introduction of the Live Transcribe feature in 2021 underscores the 
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imperative for real-time transcription of spoken language, further expanding the 

utility and accessibility of ASR technology. 

Presented in the following section are the three distinct approaches to automated 

speech recognition as defined by L. R. Rabiner [21]: the acoustic-phonetic approach; 

the pattern recognition approach; and the artificial intelligence approach. 

The acoustic-phonetic approach in automated speech recognition (ASR) involves 

directly relating the acoustic realizations of speech to the underlying phonemic 

forms, bypassing the need for an intermediate phonetic-level description to account 

for coarticulation. This approach aims to discover important acoustic regularities 

that describe contextual variations without specifying a set of preconceived units 

such as allophones. 

Key aspects of the acoustic-phonetic approach in ASR include [22]: 

1. Transforming the speech signal into a set of acoustic segments described 

completely in acoustic terms; 

2. Relating these acoustic segments to phonemes using a grammar 

determined by automated procedures operating on training data; 

3. Detecting important acoustic landmarks in the speech signal and 

describing them using an inventory of labels that captures the regularity of phonetic 

variations; 

The viability of this approach depends on the ability to accurately locate acoustic 

landmarks and represent coarse to fine information in a unified framework. 

Some applications of the acoustic-phonetic approach include: 

1. Multilingual non-native speech recognition using phonetic confusion-

based acoustic model modification and graphemic constraints; 

2. Rapid development of automatic speech recognition systems for 

languages like Russian by utilizing tools, procedures, and data previously designed 

for other Slavic languages. 

The main disadvantages of the acoustic-phonetic approach in ASR are: 

1. Difficulty in accurately locating acoustic landmarks and representing 

coarse to fine information in a unified framework. The viability of the approach 

depends critically on this ability, which can be challenging to achieve; 

2. Requirement of a large amount of training data to discover the important 

acoustic regularities that describe contextual variations, without relying on 

preconceived phonetic units. This can make the approach data-intensive; 

3. Potential mismatch between the acoustic realizations and the underlying 

phonemic forms, especially for non-native speech, where there can be significant 

deviations from the canonical pronunciations. This can limit the effectiveness of 

directly mapping the acoustics to phonemes; 

4. Complexity in automatically extracting the phonetic confusion rules 

between the native language (NL) phones and the spoken language (SL) phones, and 

integrating them into the acoustic models. This process can be difficult to automate 

fully; 

5. Difficulty in incorporating higher-level linguistic knowledge, such as 

lexical, syntactic, and semantic constraints, into the acoustic-phonetic approach, 
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which may limit its performance compared to other ASR approaches that can better 

leverage such information. 

In summary, the main disadvantages of the acoustic-phonetic approach are the 

technical challenges in accurately modeling the speech acoustics, the data-intensive 

nature of the approach, and the difficulty in handling non-native speech and 

integrating higher-level linguistic knowledge. These limitations can restrict the 

widespread applicability of this approach in real-world ASR systems. 

Overall, the acoustic-phonetic approach in ASR aims to directly map the acoustic 

signal to phonological units, discovering important acoustic regularities without 

relying on preconceived phonetic units. This approach has been applied to various 

ASR tasks, including non-native speech recognition and rapid system development 

for new languages. Pattern recognition plays a crucial role in ASR by enabling 

systems to identify and interpret spoken language. The pattern recognition approach 

involves converting speech signals into a sequence of symbols or words. This 

process typically includes several key steps:  

1. Feature Extraction: Speech signals are converted into a set of features that 

capture relevant information for recognition, such as spectral features like Mel-

frequency cepstral coefficients (MFCCs) or filterbanks. 

2. Acoustic Modeling: This step involves creating statistical models that 

represent the relationship between the extracted features and phonemes or words. 

Hidden Markov Models (HMMs) and deep neural networks (DNNs) are commonly 

used for acoustic modeling. 

3. Language Modeling: Language models are used to predict the likelihood 

of word sequences in a given language. These models help ASR systems to 

distinguish between similar-sounding words and improve overall accuracy. 

4. Decoding: During decoding, the ASR system matches the acoustic input 

with the most likely word sequence based on the acoustic and language models. This 

process involves searching through a large space of possible word sequences to find 

the most probable one. 

By combining these components, ASR systems can accurately transcribe spoken 

language into text. Pattern recognition significantly improves the accuracy of speech 

recognition systems by leveraging various techniques to extract and analyze relevant 

features from speech signals. Here are some ways pattern recognition enhances 

speech recognition accuracy: 

1. Feature Extraction: Pattern recognition involves extracting relevant 

features from speech signals, such as MFCCs, pitch, and energy, which are used to 

represent the speech patterns. These features are then used to train models that can 

accurately recognize spoken words and phrases. 

2. Contextual Information: Incorporating contextual information, such as the 

relevance between the current device function and spoken command, can improve 

recognition accuracy in noisy environments. This approach adjusts the base 

recognition results based on the user's usage patterns and context, leading to higher 

accuracy. 
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3. Emotion Recognition: Pattern recognition can also be used to recognize 

emotions in speech, which is crucial for applications like stress detection. By 

selecting the optimal combination of features and classification methods, such as 

artificial neural networks and Gaussian mixture models, speech emotion recognition 

systems can achieve high accuracy. 

4. Robustness to Variability: Pattern recognition techniques like Dynamic 

Time Warping (DTW) can handle variations in speaking rates and other acoustic 

factors, ensuring that the system remains robust and accurate even in noisy 

environments. 

5. Model Optimization: Pattern recognition involves optimizing models to 

improve their performance. Techniques like Cepstral Mean Subtraction (CMS) and 

multiple reference patterns can enhance recognition accuracy and simplify the 

training process. 

By incorporating these pattern recognition techniques, speech recognition systems 

can achieve higher accuracy and robustness, making them more effective in various 

applications, such as voice-controlled devices and avionics systems. 

With that in mind, the main challenges in applying pattern recognition to speech 

recognition include: 

1. Acoustic Variability: Speech signals can vary significantly due to factors 

like accent, speaking rate, background noise, and individual differences, making it 

challenging to accurately model and recognize speech patterns. 

2. Emotional Variability: Recognizing emotions in speech adds complexity 

as emotions are subjective and can manifest differently in speech signals. Emotion 

recognition requires specialized models and features to capture emotional cues 

effectively. 

3. Data Quality and Quantity: The availability of high-quality emotional 

speech datasets for training models is crucial. Obtaining diverse and well-labeled 

data to represent different emotions accurately remains a challenge in speech 

emotion recognition. 

4. Feature Extraction: Extracting relevant features from speech signals, such 

as energy, pitch, and MFCCs, is essential for effective pattern recognition. Selecting 

the most discriminative features and reducing dimensionality without losing critical 

information is a challenge. 

5. Noise and Environmental Factors: Background noise and adverse 

environmental conditions can degrade speech signals, affecting the accuracy of 

pattern recognition. Developing robust models that can handle noisy environments 

is a significant challenge in speech recognition. 

6. Model Complexity and Adaptability: Designing models that can adapt to 

different speakers, languages, and emotional states while maintaining high accuracy 

is a challenge. Ensuring that the models generalize well across various conditions is 

crucial for practical speech recognition systems. 

Addressing these challenges requires advanced techniques in deep learning, feature 

engineering, and model optimization to enhance the performance and robustness of 

pattern recognition in speech recognition systems. 
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The pattern recognition approach in ASR continues to evolve with advancements in 

machine learning and deep learning techniques, leading to improved accuracy and 

performance in recognizing and understanding human speech. 

Mel-frequency cepstral coefficients (MFCCs) play a crucial role in automated 

speech recognition (ASR) systems. They form an essential component of Mel-

frequency cepstral analysis and are obtained through a cepstral representation of an 

audio signal, which involves a non-linear transformation known as a "spectrum-of-

a-spectrum". The key distinction between the standard cepstrum and the mel-

frequency cepstrum lies in the distribution of frequency bands. In the MFCC, these 

bands are evenly spaced on the mel scale, which is designed to mimic the non-linear 

sensitivity of the human auditory system. This frequency warping characteristic of 

the mel scale has potential benefits in various applications, such as audio 

compression, where it may lead to more efficient representation of sound signals. 

This could consequently contribute to reducing transmission bandwidth and storage 

requirements for audio data. MFCCs are also essential to represent the spectral 

characteristics of the audio. They are widely used in ASR due to their ability to 

capture the frequency bands that are most relevant to human speech perception. By 

converting the speech signal into a compact representation that focuses on 

perceptually important features, MFCCs help improve the accuracy and efficiency 

of speech recognition algorithms. In ASR, MFCCs are often combined with other 

features like pitch and energy to enhance the discrimination of speech patterns and 

improve the overall performance of the recognition system. The utilization of 

MFCCs in ASR highlights their significance in capturing the essential information 

from speech signals for accurate transcription and interpretation. 

Artificial intelligence (AI) plays a crucial role in the development of ASR systems. 

The key AI approaches used in ASR include: 

1. Neural networks: Deep learning neural networks, such as recurrent neural 

networks (RNNs) and convolutional neural networks (CNNs), have become the 

dominant models for acoustic and language modeling in modern ASR systems. 

These neural networks can learn complex patterns in speech data and improve 

recognition accuracy. 

2. Hidden Markov models (HMMs): HMMs have been widely used in 

traditional ASR systems to model the temporal dynamics of speech signals. HMMs 

can effectively capture the statistical properties of speech and are combined with 

neural networks in hybrid ASR architectures. 

3. Natural language processing (NLP): NLP techniques, including n-grams, 

language models, and semantic understanding, are used to improve the accuracy of 

ASR systems by incorporating linguistic knowledge. NLP helps resolve ambiguities 

and improves the contextual understanding of recognized speech. 

4. Speech feature extraction: AI-based feature extraction methods, such as 

MFCCs and deep neural network-based features, are used to represent the acoustic 

characteristics of speech signals in a compact and discriminative manner. 

The integration of these AI approaches has led to significant advancements in ASR 

performance, enabling applications in areas like voice assistants, speech-to-text 
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transcription, and language learning. Ongoing research aims to further improve ASR 

robustness, efficiency, and adaptability using more advanced AI techniques. 

The Hidden Markov Model (HMM) enhances speech recognition accuracy by 

modeling the temporal dynamics of speech signals and providing a robust 

framework for pattern recognition. Here are the key ways in which HMMs 

contribute to improved speech recognition: 

1. Temporal Modeling: HMMs capture the temporal relationships between 

speech features, such as phonemes, syllables, and words. This allows the model to 

recognize patterns in speech that are not easily captured by other methods. 

2. State Transition Modeling: HMMs model the transitions between different 

states or phonemes in speech, which helps to disambiguate similar sounds and 

improve recognition accuracy. 

3. Emission Modeling: HMMs model the probability of observing a 

particular speech feature given a specific state or phoneme. This helps to capture the 

variability in speech signals and improve recognition accuracy. 

4. Maximum Likelihood Estimation: HMMs use maximum likelihood 

estimation to determine the most likely sequence of states or phonemes given a 

speech signal. This approach ensures that the model is optimized for recognition 

accuracy. 

5. Robustness to Noise and Variability: HMMs are robust to noise and 

variability in speech signals due to their ability to model the probabilistic nature of 

speech. This makes them effective in real-world applications where speech signals 

are often degraded. 

6. Integration with Other Techniques: HMMs can be combined with other AI 

techniques, such as neural networks, to further improve speech recognition accuracy. 

For example, combining HMMs with back-propagation neural networks (BPNNs) 

has been shown to significantly enhance recognition accuracy. 

By incorporating these features, HMMs have become a fundamental component of 

speech recognition systems, providing a robust and effective framework for 

recognizing speech patterns and improving overall recognition accuracy. 

Natural Language Processing (NLP) plays a crucial role in improving the accuracy 

and performance of speech recognition systems. Here are the key ways in which 

NLP contributes to enhancing speech recognition: 

1. Language Modeling: NLP techniques, such as n-grams and neural 

language models, are used to build statistical models of language that can predict the 

likelihood of a sequence of words. These language models help to disambiguate 

between similar-sounding words and improve the accuracy of speech recognition. 

2. Semantic Understanding: NLP methods, including named entity 

recognition and semantic role labeling, help to understand the meaning and context 

of recognized speech. This enables the system to correct errors and improve the 

overall accuracy of transcription. 

3. Contextual Information: By incorporating contextual information from the 

conversation or application domain, NLP techniques can help to resolve ambiguities 

and improve the accuracy of speech recognition. 
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4. Adaptation and Personalization: NLP methods can be used to adapt the 

speech recognition system to the user's language patterns, accent, and vocabulary, 

leading to improved accuracy and personalization. 

5. Integration with Other AI Techniques: NLP can be combined with other 

AI approaches, such as deep learning neural networks and HMMs, to create hybrid 

speech recognition systems that leverage the strengths of multiple techniques. 

By leveraging NLP techniques, speech recognition systems can better understand 

and process natural language, leading to more accurate and efficient transcription of 

speech. The integration of NLP and AI in speech recognition has enabled the 

development of advanced applications, such as voice assistants, real-time captioning, 

and language learning tools. 

The integration of auditory and visual signals can also provide significant benefits 

for improving the performance of speech recognition systems: 

1. Multisensory integration, where visual and vibrotactile cues are 

synchronized with the auditory speech signal, can play a key role in enhancing 

speech recognition in noisy environments. The tracking of temporal cues across 

these modalities helps compensate for the degradation of the auditory signal, 

improving overall speech-in-noise performance. 

2. By fusing auditory and visual signal streams, such as using dynamic lip 

movement patterns along with advanced noise suppression techniques like spectral 

subtraction and beamforming, speech recognition systems can become more robust 

and accurate in acoustically adverse settings. The cross-modal attention mechanism 

further refines the fusion process by dynamically adjusting the contribution of each 

modality based on the contextual noise characteristics. 

3. The complementary strengths of the auditory and visual modalities can be 

leveraged to enhance the intelligibility and accuracy of ASR systems. While the 

auditory component provides the primary speech information, the visual component 

can help disambiguate speech sounds and provide additional cues for recognition, 

especially in noisy environments. 

4. The multi-modal approach not only enhances the resilience of ASR 

systems against environmental noise but also paves the way for more natural human-

computer interaction in real-world applications, such as voice-controlled devices, by 

providing a more comprehensive and robust speech recognition experience. 

There are grounds to believe that the integration of auditory and visual signals for 

speech recognition offers significant benefits, including improved speech-in-noise 

performance, enhanced robustness to environmental noise, and the potential for 

more natural and intuitive human-computer interaction. Furthermore, the Mirroring 

Project framework described by LaScotte, Meyers, et al. can potentially be applied 

to the training routine of ASR neural networks in order to improve speech 

recognition [23]. 

In summary, the development of human speech by machine is a topic that is presently 

rather deeply researched academically speaking, as well as diversely and robustly 

implemented in a more technological sense. Despite that, the inverse phenomenon 

of the perception of synthesised speech by humans has accumulated a rather less 
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substantial amount of attention. With the working hypothesis being that this 

phenomenon may find applications in further speech synthesis enhancements, as 

well as supplementary phonetic-didactic material procurement, the following 

experiment attempts to contribute to the discussion of synthesised speech by humans, 

partly in order to ameliorate this perceived disbalance. 

Materials and Methods 

The procedure of the experiment consisted of three phases: Phase one, henceforth 

referred to as the Preliminary phase of the experiment, included acquiring ten 

samples of British human speech from storynory.com, transcribing them into text, 

synthesizing ten new speech samples with various available voices from it through 

elevenlabs.io, and compiling the resulting samples into two audio sets, each 

containing five spoken and five synthesised tracks in random order; Phase two, or 

the Survey phase, constituted these sets then being presented to advanced students 

of English phonetics with an appropriate protocol sheet and a task to listen to the 

given set twice, then anonymously fill in the protocol based on which tracks they 

had identified as of human or synthesised origin and on which criteria they had relied 

while doing so. Lastly, during Phase three, or the Statistical phase, the protocols were 

digitised and the resulting data classified and interpreted. 

The aim of the experiment was to observe the frequency with which advanced 

students of English were able to correctly identify the presented tracks as human or 

synthesised and extrapolate this frequency in order to ascertain the degree of 

readiness of modern text-to-speech neural networks to be used in linguo-didactic 

contexts; furthermore, an additional aim of the experiment was to record and 

interpret the criteria that the participants of the experiment utilised in order to make 

their assumptions on the origin of the tracks they were presented with, with a focus 

on criteria used to identify synthesised speech. 

The following methods were utilised throughout the experiment: the Survey phase 

dictated the use of the survey method in combination with perceptional analysis by 

participants, while the Statistical phase relied, eponymously, on statistical 

methodology and comparative analysis. 

In order to aid with the realisation of the aforementioned aim of the experiment, the 

following programs and web services were used: Audacity, LibreOffice Calc,  

elevenlabs.io, storynory.com. 

Speech samples produced either by native British English speakers or by English 

speakers with pronunciation clarity and quality equivalent to the RP pronunciation 

standard were chosen as the foundation for the Preliminary phase. With that in mind, 

storynory.com was agreed upon as the source of human speech sample procurement 

for its permissive license in academic contexts and a variety of professionally voiced 

texts to choose from. From those, four were chosen as the basis for further sampling 

and synthesis: ñThe Creation and Adam and Eveò, ñAndrocles and the Lionò, ñThe 

Firebird and the Grey Wolf!ò, and ñAlice in Wonderland, Chapter 1: Down the 

Rabbit-Holeò. 

The rationale behind this specific choice of texts out of the entire collection was to 

diversify the pool of human voices used in the experiment in order to exclude 
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potential choice bias in experiment participants due to them initially identifying the 

narratorôs voice as human and basing their identification methodology on that 

observation alone. The resulting selection of voiced texts features four voices of 

John Le Mesurier, Natasha-Lee Lewis, Jana Elizabeth, and Hugh Fraser, spread 

across ten human-voiced tracks. 

The other part of the samples was synthesised using Elevenlabsô collection of default 

voices. In a given set of the two compiled for the experiment, no two synthesised 

voices were used in repetition. Ten tracks were generated through Elevenlabs, with 

text taken from the aforementioned human-voiced samples in order to provide a clear 

and unobtrusive foundation for the subsequent Survey phase of the experiment. 

The resulting twenty tracks were then compiled into two audio files dubbed ñSet 1ò 

and, later in the year, ñSet 2ò using Audacity. synthesised tracks used in Set 1 were 

characterized by using mostly default voices with the default options in Elevenlabs, 

contributing to a higher-than-average speech tempo and a rather monotonous 

intonation. Synthesised tracks in Set 2 were generated with the consideration of 

criteria laid out by the participants earlier in the Survey phase; as such, synthesised 

speech tempo was reduced by a factor of 0.95, while the expression slider has been 

tweaked to make the resulting samples more intonationally varied. 

Acoustic treatment, mainly loudness normalisation, was applied to the tracks with 

insufficient volume in order to minimize potential difficulties of the acoustic kind in 

the experiment participantsô perception. 

Additionaly, a protocol paper for the experiment has been laid out, which the 

experiment participants were required to fill in during the Survey phase. 

Over the course of the Survey phase several classes of advanced students of English 

phonetics in their first and third year were visited: participants were introduced to 

the two Sets of audio tracks as çrecordings of human speech, some of it synthesisedè 

and instructed to listen to them twice while filling in their individual protocol papers; 

they then received their protocol papers with a task to anonymously fill them out by 

putting a tickmark in one of the columns identifying any given track therein as of 

human or synthesised origin, as well as provide in writing the rationale for their 

choices on the back of the protocol paper. 

The purely auditive and thus perceptional nature of the experiment allowed for a 

more precise recording of the accuracy with which humans may be able to 

distinguish a genuine recording from a synthesised one in an environment that is as 

close to a natural setting as the classroom could allow, while the requirement to write 

down the characteristics used in doing so proved useful in gaining valuable insight 

into the participantsô rationale behind their decisions. 

During the Statistical phase, the experiment participantsô answers were digitised and 

analysed using the statistical approach. They were then divided into two sets, 

henceforth referred to as Set 1 and Set 2, mirroring the audio set that the participants 

were presented with during the survey phase. Additionally, rationalisations written 

by participants were semantically divided and sorted into a two-level list (see Figure 

1) according to their degree of specificity. The per-set and global averages of correct 

assumptions made by the participants were also acquired. After that, data on the 
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frequency of generalised distinction criteria was formulated. For the sake of clarity, 

the notion of sample refers to the participants of the experiment while the notion of 

population is reserved for people likely to encounter English speech in didactic 

contexts. This phase also included interpretation of the data, as well as its 

extrapolation on the population. 

Results and Discussion 

Standardisation took place based on the principle of plausible generalisation and 

according to the phonetic classification of speech characteristics: initially, 

similarities were found between multiple individual criteria; based on these 

similarities, these criteria were grouped, and a unifying name for the resulting 

group was devised; after that, these groups were unified according to the phonetic 

classification of speech characteristics; lastly, those groups that did not fit into the 

phonetic classification were put under an outlier group named ñotherò. 

An additional point to consider is the choice of adjectives used to modify speech 

characteristics when naming the standardised distinction criteria: ñanomalousò was 

used as an adjective with the least amount of connotations, conveying the general 

idea of ñuncanninessò of the synthesised tracksô specific speech characteristics 

shared by many participants of the experiment. Use of other descriptive adjectives 

is self-explanatory in the remaining cases. 

The reason for this list not being more than two levels deep, despite the initial allure 

to fully commit to granular definition of the degree of criterion specificity, was the 

subsequent difficulty of data presentation due to visual and informational clutter: 
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furthermore, the sample size of the experiment, even with Sets 1 and 2 combined, 

did not warrant granularity beyond two levels of specificity. 

First, analysis of the frequency and distribution of the participantsô correct 

assumptions on the origin of the audio tracks shall be presented. 

On Figure 2, the distribution of the frequency of correct assumptions by track from 

Set 1 can be observed. The sample size for Set 1 was rather small (n=17). The 

majority of participants in this sample were in their first year of university (13 

participants), while the rest (4 participants) were in their third year. The mean 

average of the number of correct assumptions is at 90,6%. 

A remark that is important for the correct interpretation of this and future column 

charts dealing with correct assumptions is that columns representing the tracks are 

colour-coded in grayscale depending on whether the track in question was of human 

or synthesised origin: black is reserved for human speech, and light gray is for 

synthesised samples. The final bar with dashed horizontal lines represents the mean 

average of correct assumptions between all Tracks regardless of their origin. 

Additionaly, two columns displaying mean averages of correct assumptions 

specifically for human speech or synthesised samples can be seen in the rightmost 

section of the charts for this and the next Set; their colour-coding corresponds to the 

principle established in the previous paragraph. 

An obvious anomaly is the 100% rate of correct assumptions made in regards to the 

first three Tracks. On the other hand, Track 7 proved to be the most difficult for the 

participants of this set, yet the percentage of correct assumptions was ultimately kept 

a percent above 70%. When compared to each other, the median averages per origin 

allow for an assumption that human speech is generally easier to identify as such 

than synthesised one. Mean averages of correct assumptions by origin from Set 2 

support this trend. 
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An important observation to make, all the aforementioned insights considered, is 

that assumptions made from Set 1 in isolation have little scientific value due to a 

small sample size; additionally, a hypothetical subdivision of the set based on the 

year the participants were in would only exacerbate the aforementioned undesired 

quality. Nevertheless, Set 1 still is a useful asset for comparison with Set 2. 

Figure 3 represents the frequency with which specific distinction criteria (other 

criteria were approximated using the principle of plausible generalisation) were 

mentioned by the participants of the experiment in Set 1.  

For this and future charts dealing with standardised distinction criteria, entries 

coloured with a lighter shade of gray correspond to criteria groups comprised of 

individual standardised criteria; their value being the sum of all its children, plus all 

the individual mentions of the group itself when applicable. For example, the criteria 
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group ñanomalous intonationò consists of individual standardised criteria 

ñmonotonous intonationò (8 mentions in the set), ñtempo too fastò (2 mentions), 

ñanomalous intonationò (2 mentions; the repetition of the criteria groupôs name 

within itself is representative of the cases when it was mentioned by participants as 

their distinction criterion), and ñanomalous rhythmò (1 mention) ï adding the 

number of times these standardised criteria were mentioned in the set yields 13 

mentions of the entire criteria group. 

As far as presentation of the data in Figure 3 is concerned, criteria associated with 

the group of anomalous intonation were mentioned the most in Set 1 with the 

aforementioned 13 cases: to be more specific while still drawing attention to this 

group, participants were generally inclined to prescribe the quality of monotonous 

intonation to the part of the set they deemed synthesised (8 mentions); anomalous 

intonation as a criterion in and of itself was mentioned by 2 participants; two more 

participants have surmised the synthesised tracks to be distinguishable on the basis 

of them being characterised as having an abnormally high tempo; lastly, one 

participant named anomalous rhythm to be characteristic of AI-generated speech 

without specifying the type of anomaly. 

The second criteria group of anomalous articulation presents itself as the most varied 

of the three: at 12 mentions, it is comprised of the 5 mentions of absence of aspiration; 

2 mentions of anomalous pausation; and one mention each of generally anomalous 

articulation itself, as well as absence of pausation, abrupt pausation, absence of 

articulatory defects, and anormally short pauses, with the latter being the most 

specific criterion in the Set. 

The third criteria group of ñotherò, while being the least numerous overall at 9 

mentions total, contains two most interesting outliers: the standardised criterion of 

ñabsence of emotionò in eight protocols, thus tying for the most mentioned 

individual standardised criterion in the set, as well as a case of ñbackground 

knowledgeò referring to one participant stating in their protocol that ñ[they] have 

already heard this voice [referring to a non-specific voice from Elevenlabs that was 

used for synthesizing one of the tracks] on social mediaò. 

One observation to be made at this point is that, considering the number of times 

ñabsence of emotionò was mentioned in the Set in contrast to more phonetically 

motivated or more specific criteria, roughly a half of the participants were somewhat 

more inclined to utilise a more high-level general criterion rather than mention more 

subtle and specific signs of synthesised speech. This can be further transformed into 

a hypothesis: the participants who chose to write this specific criterion down could 

be inclined to appeal to a more subjective perception of the audio tracks in lieu of 

more objective phonetic processes; on the other hand, the inherent polysemy of the 

adjective ñemotionlessò (which has survived the process of standardisation without 

any modification) makes it impossible to determine whether by using it to describe 

synthesised speech the participants meant its purely prosodic flatness, absence of a 

specifically emotional quality in the tracks in question, or a combination of both. 

One of the preliminary conclusions in the interpretation of Figure 3 is that further 

experimental practice is required to make a correct assertion in this case. 
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ñBackground knowledgeò is another matter to consider more closely: despite there 

only being one participant in the entire experiment who have written this down as 

their criterion of choice, anecdotal evidence suggests that an increasing number of 

people become acquainted with some of the more popular voices available for 

synthesis through various services (including, most notably, Elevenlabs); this 

observation suggests that, e. g., for practical applications of synthesised speech 

where the main concern is perceived authenticity, additional considerations might 

have to be given to the matter of either developing more mechanisms to modify or 

transform the identifying characteristics of a synthesised voice if the one making 

such considerations is involved in the development of text-to-speech models, or 

choosing a more obscure voice source if one is an end user of voice synthesis 

services. 

Set 2 is discussed henceforth, with Figure 4 displaying the frequency of correct 

assumptions by track from said Set. The sample size is larger than in Set 1 (n=28). 

Here, the year-by-year distribution is more even than in Set 1, with 13 first year and 

15 third year participants. The mean average of correct assumptions is by a non-

insignificant 14,9% lower than in Set 1 (75,7%). 

Of immediate interest are the outliers Track 2 and 5: the first is a synthesised sample 

which was seen by the participants as of human origin in 46,6% of cases; on the 

other hand, Track 5 was indeed of human origin, and yet it was identified as 

synthesised by 42,9% of the participants. 

In the first case, this markedly low number of assumptions could be explained 

through the characteristics of the track in question: it 1) features cases of audible 

aspiration; and 2) has a varied intonation; moreover, the latter quality could be 
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directly translated to a 3) perceived presence of emotion in the track. Ultimately, the 

three mentioned qualities are an inverse of the most frequently mentioned distinction 

criteria in the set displayed in Figure 5, which leads to a hypothesis that properly 

aspirated and intonationally varied synthesised speech has a higher chance of being 

misidentified as human. Needless to say, said hypothesis would require an additional 

experiment to be conducted in order to confirm or refute it. 

The second matter at hand of Track 5 is rather more bizzarre: as has already been 

mentioned, it is of human origin and has been correctly identified as such in 57% of 

the cases. The voice actor for this track specifically, as well as for Tracks 2 and 4 in 

Set 1 and Track 4 in Set 2, is John Le Mesurier, a presently deceased English actor 

most probably known for his role of Sergeant Arthur Wilson in the BBC comedy 

ñDadôs Armyò. Data from Set 1 and the present Set demonstrates that other Tracks 

featuring his voice all scored within reason (Set 1, Track 1, 100%; Set 1, Track 4, 

82%); furthermore, the track immediately preceding Track 5 was also voiced by Le 

Mesurier and was identified as of human origin in 82% of the cases, which is 25% 

more correct assumptions than Track 5. Mirroring the method from the first case, the 

track in question should hypothetically fit one or more criteria prescribed by the 

participants to the tracks they deemed synthesised, such as ñlack of aspirationò, 

ñmonotonous intonationò or ñlack of emotionò. Most quizzically, the only feature of 

the track in question that could potentially fit into one or more standardised 

distinction criteria list is Mr. Le Mesurierôs somewhat narrow, though definitely not 

flat or nonexistent intonation; his speech is otherwise audibly aspirated and contains 

authentically sounding pausation. The only distinction criterion that could explain 

this trackôs performance in the survey, appropriately dubbed as ñintuitionò, was 

mentioned by 8 out of 28 participants of Set 2, which could potentially account for 

only 28,6% of the sample. This leads to the conclusion that another experiment 

should be conducted with a conceptually similar set of tracks and a specific goal to 

collect the criteria that participants relied on in order to distinguish specifically 

human tracks from synthesised ones. 

Lastly, Track 1 draws attention to it for its higher-than-average percentage of correct 

assumptions on its origin. The reason for this could be found in the voice actorôs 

perceivably exaggerated prosodical quality. Although one more separate experiment 

would have to be conducted in order to prove that by testing the performance of 

theatrically exagerrated synthesised speech against spoken speech of the same 

quality, one could hypothesise that with an assumption for this reasoning to be 

correct, a conclusion for this case would highlight the exagerrated quality of speech 

as a potential red herring in synthesised voice tracks when it is necessary for them 

to sound more human. 
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Figure 5 represents the frequency of specific standardised criteria mentions by the 

participants of the experiment in Set 2. In contrast to analogous data from Set 1, the 

biggest criteria group this time is ñotherò at 18 mentions, with an already familiar 

ñabsence of emotionò and a newly introduced ñintuitionò maintaining a tie for the 

most frequently mentioned distinction criterion at 8 mentions each, as well as some 

niche criteria such as ñrobotic voice qualityò (interestingly, 4 mentions), ñmuffled 

voice qualityò (2 mentions), and a mention each for ñanomalous emotivenessò and 

ñtrack qualityò. The group ñanomalous intonationò is at 11 mentions, with 

ñmonotonous intonationò comprising 6 of them and ñanomalous intonationò with 

ñabnormally high tempoò adding up to 3 and 2 mentions respectively. At last comes 

the group ñanomalous articulationò (12 mentions), comprised of ñabsence of 

aspirationò (5 mentions), ñanomalous pausationò (2 mentions), ñanomalous 
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articulationò (1 mention), and ñabsence of logical pausationò (unsurprisingly for this 

degree of specificity, 1 mention). 

There are numerous peculiarities in this dataset: first of all, multiple new distinction 

criteria can be observed, such as ñintuitionò, ñrobotic voice qualityò, ñmuffled voice 

qualityò or ñtrack qualityñ; secondly, distinction criteria dealing with track and voice 

quality specifically appeared despite the track setsô bitrate and resulting sound 

quality to be programmatically identical; lastly, ñintuitionò specifically was 

mentioned enough times to become statistically salient despite not appearing at all 

in Set 1. 

As far as the first observation is concerned, appearance of new criteria could be 

explained by a larger sample size. Further experimentation with an identical track 

set and sample sizes larger still is required in order to test this hypothesis. 

Regarding voice and track quality, different interpretations are available for each of 

the three criteria: the ñtrack qualityò criterion was supplied by a single participant 

with a clarification that they specifically referred to tracks voiced by Mr. Le Mesurier. 

Indeed, the audio quality of these specific tracks is audibly worse than that of the 

tracks featuring synthesised speech. However, other tracks of human origin in this 

set and Set 1 were also on par with synthesised speech in this regard; additionally, 

multiple digital methods exist that allow for deliberate sound quality degradation in 

any given track in order for it to sound older than it is. With that in mind, several 

more potential experiments come to mind that could test the impact of track quality 

on the participantsô percentage of correct assumptions and their degree of confidence 

in them, as well as the hypothetical average degree of specificity in their distinction 

criteria. 

The last peculiarity is a more complex issue to tackle: in comparison with other 

criteria and even with ñabsence of emotionò, ñintuitionò is a distinction criterion that 

is by far the most removed from any phonetic or perceivable speech features. 

Because of the anomalous nature of the criterion in question, a clarification 

regarding the process of its formulation is deemed necessary to make: comprising 

this standardised criterion are 8 individual mentions from protocol papers, the 

majority of which had the word ñintuitionò in Russian or English and the minority, 

a periphrastic construction or two describing it. This clarification is made in order to 

highlight the degree of specificity shared among the participants of Set 2 when 

describing their supposed inability to focus on other more objectively perceivable 

speech features. As such, the appearance of this criterion could be seen as a statistical 

and semantic marker that tweaking the options in Elevenlabs after compiling Set 1 

in a direction that led to a more prosodically varied synthesised speech collection for 

Set 2 presumably has an impact on the degree of the participantsô confidence in their 

assumptions. 
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Presented on this page is Figure 6 that displays the frequency of standardised 

distinction criteria mentions across the two sets discussed previously, adding up to 

45 unique mentions. The biggest criteria group overall is ñotherò (27 mentions total); 

then comes the group ñanomalous intonationò at 24 mentions; the least mentioned 

criteria group is ñanomalous articulationò at 21 mentions. The most frequently 

mentioned individual distinction criterion is ñabsence of emotionò (16 mentions), 

followed by ñmonotonous intonationò (14 mentions). 

A number of conclusions can be drawn from this particular dataset. To start, one 

could posit that purely phonetic features, specifically those dealing with intonation 

and articulation, have a statistically verifiable merit in distinguishing human and 

synthesised speech. Apart from that, subjective interpretation of various speech 
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qualities also plays a role, which can be supported with data from the ñotherò criteria 

group. Furthermore, a possible observation is conveyed in the prevalence of 

specified distinction criteria over generalised ones (e.g., specific ñmonotonous 

intonationò being mentioned more frequently than general ñanomalous intonationò). 

In conclusion, the present experiment investigated the perceptual distinction 

between spoken and synthesised English speech among advanced learners of 

English phonetics. The research was comprised of the three methodologically 

distinct phases: the Preliminary Phase, during which human and synthesised speech 

samples were prepared; the Survey Phase, during which the samples were presented 

to participants for perceptual evaluation; and the Statistical Phase, in which the data 

were analysed to determine patterns of identification accuracy and to extract the 

criteria used for perceptual distinction. 

In the Preliminary Phase, ten samples of spoken British English were sourced from 

storynory.com, selected for both their RP-level clarity and voice diversity. 

Corresponding synthetic samples were created using ElevenLabsô neural text-to-

speech system, with care taken to avoid voice repetition within each set. The 

resulting 20 tracks were compiled into two sets of ten (five human, five synthetic 

per set), mixed in random order. Notably, Set 2 synthesised samples were produced 

with revised parametersðslightly slower speech rate and enhanced prosodic 

variationðbased on participant feedback from Set 1, thereby facilitating an intra-

experimental comparison. 

The Survey Phase was conducted among students in the first and third years of 

phonetic training. Participants were asked to listen to one of the sets twice, 

anonymously classify each track as either human or synthesised, and record the 

criteria they used in making their decisions. The experimental conditions were 

purely auditory, ensuring the perceptual focus remained on acoustic-phonetic 

properties rather than visual or contextual cues. 

In the Statistical Phase, the responses were digitised and analysed quantitatively and 

qualitatively. A total of 45 participants were distributed across the two sets (17 for 

Set 1, 28 for Set 2). Correct identification rates revealed a higher performance in Set 

1 (mean accuracy: 90.6%) compared to Set 2 (mean accuracy: 75.7%). The decline 

in accuracy in Set 2 suggested that adjustments made to the synthetic speechðaimed 

at making it sound more naturalðwere partially effective in decreasing perceptual 

detectability. 

Qualitative data from participant protocols were categorised into standardised 

perceptual criteria across three major thematic groups: çanomalous intonationè, 

çanomalous articulationè, and çotherè (non-phonetic or subjective cues). The most 

commonly cited features of synthesised speech were monotonous or anomalous 

intonation, unnaturally fast tempo, absence of aspiration, and various forms of 

pausation anomalies. Emotional flatness was frequently identified as a 

distinguishing criterion, appearing in 16 out of 45 participant responses, making it 

the most cited individual criterion across both sets. Set 2 also introduced new voice 

qualities such as ñroboticò or ñmuffledò, and a notable rise in the use of "intuition" 

as a classification strategy, which was absent from Set 1. 



 

183 
 

Importantly, statistical interpretation revealed a general trend wherein human speech 

was more accurately identified than its synthetic counterpart. Moreover, specific 

prosodic enhancements in Set 2 synthesised speech likely contributed to a perceptual 

shift, as some synthetic tracks were misclassified as human, and vice versa. Notably, 

one human track in Set 2, voiced by John Le Mesurier, was incorrectly classified as 

synthetic by nearly half of the participants, suggesting that voice familiarity or 

atypical intonation characteristics may confound perceptual judgments.  

Overall, the experiment highlights the growing complexity of neural text-to-speech 

systems, as evidenced by the decline in identification accuracy in more natural-

sounding synthetic samples. It also highlights the variability of perceptual strategies 

used by phonetically trained listeners, ranging from acoustically based criteria (e.g., 

aspiration, rhythm) to subjective impressions (e.g., callousness, intuition). These 

results indicate that although synthetic speech is increasingly able to mimic natural 

prosody, certain phonetic anomalies remain noticeable to trained listeners. Further 

experiments are recommended to refine our understanding of which specific cues 

most reliably distinguish synthetic from human speech, particularly in educational 

and didactic applications. 

Conclusion 

The present paper set out to explore the perception of spoken and synthesised 

English speech through both a theoretical and empirical lens, culminating in an 

integrated analysis of the capabilities and limitations of modern automated speech 

recognition (ASR) and neural text-to-speech (TTS) technologies. 

The initial theoretical background research laid the groundwork for understanding 

the historical and conceptual aspects of speech recognition and synthesis. It outlined 

the progression of Automatic Speech Recognition (ASR) systems, beginning with 

their basic mechanical origins in the early 20th century and advancing to the 

complex neural network-based frameworks that are common today. The discussion 

highlighted the three primary theoretical frameworks in ASR: acoustic-phonetic, 

pattern recognition, and artificial intelligence methodologies. Each methodology 

was analyzed for its technical processes, comparative benefits, and inherent 

drawbacks. Furthermore, significant technologies such as Mel-frequency cepstral 

coefficients (MFCCs), Hidden Markov Models (HMMs), and deep neural networks 

were identified as crucial elements in modern ASR systems. Special attention was 

also directed towards the motor theory of speech perception and the significance of 

multimodal integration in improving speech clarity, especially in difficult acoustic 

settings. 

All in all, this paper underscores a central tension in contemporary speech 

technologies: while neural text-to-speech systems have advanced significantly in 

mimicking prosodic and articulatory nuances of natural speech, subtle 

inconsistencies remain detectable to trained listeners. These inconsistencies still 

provide empirical ground for differentiation. The findings also confirm that listener 

perception is not governed solely by measurable acoustic variables but also by 

broader interpretive processes that incorporate prior experience, emotional salience, 

and even subconscious processes. 
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This research presents its findings concerned with the perceptual realism of 

synthesised speech and the pedagogical and technological implications thereof. It 

affirms the need for continued interdisciplinary work that bridges technical 

development with perceptual and linguistic insight. The study also suggests 

promising directions for future research, including more granular analysis of specific 

phonetic features, the influence of contextual cues, and the integration of visual or 

multimodal elements in speech perception testing. As synthetic voices become 

increasingly prevalent in commercial and social domains, understanding their 

potential role in the educational domain, as well as the limits of their perceptual 

authenticity will remain a key concern for both developers and educators alike. 
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ʋɼʂ: 1751 

ʎʳʥʜʨʷ ɸ.ɸ.  

ʂʘʟʘʭʩʪʘʥʩʢʠʭ ʬʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ  

 

ʆɹʈɸɿ ɺɽɼʔʄʓ ɺ ʇʆɺɽʉʊʀ ɸ. ʇʆɻʆʈɽʃʔʉʂʆɻʆ çʃɸʌɽʈʊʆɺʉʂɸʗ 

ʄɸʂʆɺʅʀʎɸè ɺ ʂʆʅʊɽʂʉʊɽ ʉʃɸɺʗʅʉʂʆɻʆ ʌʆʃʔʂʃʆʈɸ ʀ 

ɿɸʇɸɼʅʆɽɺʈʆʇɽʁʉʂʆʁ ʊʈɸɼʀʎʀʀ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʙʨʘʟ ʚʝʜʴʤʳ ʚ ʧʦʚʝʩʪʠ ɸʥʪʦʥʠʷ 

ʇʦʛʦʨʝʣʴʩʢʦʛʦ çʃʘʬʝʨʪʦʚʩʢʘʷ ʤʘʢʦʚʥʠʮʘè ʚ ʢʦʥʪʝʢʩʪʝ ʩʣʘʚʷʥʩʢʦʡ 

ʬʦʣʴʢʣʦʨʥʦʡ ʪʨʘʜʠʮʠʠ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʛʦ ʨʦʤʘʥʪʠʟʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʬʦʣʴʢʣʦʨʥʳʭ ʤʦʪʠʚʘʭ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʨʘʩʢʨʳʚʘʝʪʩʷ 

ʩʚʦʝʦʙʨʘʟʠʝ ʦʙʨʘʟʘ ʚʝʜʴʤʳ ʠ ʝʛʦ ʩʚʷʟʴ ʩ ʢʦʪʦʤ-ʬʘʤʠʣʴʷʨʦʤ ï ʜʝʪʘʣʴʶ, 

ʦʪʨʘʞʘʶʱʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʨʦʚʝʜʸʥʥʳʡ 

ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʦʣʴʢʣʦʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ 

ʤʠʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʣʣʝʣʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʛʠʙʨʠʜʥʫʶ ʧʨʠʨʦʜʫ ʜʘʥʥʦʛʦ 

ʧʝʨʩʦʥʘʞʘ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʇʦʛʦʨʝʣʴʩʢʠʡ 

ʩʠʥʪʝʟʠʨʫʝʪ ʬʦʣʴʢʣʦʨʥʦʝ ʠ ʨʦʤʘʥʪʠʯʝʩʢʦʝ ʤʠʨʦʚʠʜʝʥʠʝ, ʩʦʟʜʘʚʘʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʪʠʧ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʜʠʘʣʦʛ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ 

ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʜʴʤʘ, ʬʦʣʴʢʣʦʨ, ʬʘʤʠʣʴʷʨ, ʇʦʛʦʨʝʣʴʩʢʠʡ, ʨʦʤʘʥʪʠʟʤ. 
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THE IMAGE OF THE WITCH IN A. POGORELSKYôS STORY 

çLAFERTOVSKAYA MAKOVNITSAè IN THE CONTEXT OF SLAVIC 

FOLKLORE AND THE WESTERN EUROPEAN TRADITION 

 

Abstract. The article examines the image of the witch in Antony Pogorelskyôs story 

çLafertovskaya Makovnitsaè in comparison with the traditional representations of 

Slavic folklore and the Western European Romantic tradition. Particular attention is 

paid to the folkloric motifs that reveal the specificity of the witchôs image and her 

connection with the cat-familiar, reflecting the interaction between Slavic and 

Western European mythological traditions. The analysis of the text makes it possible 

to identify folkloric sources and mythological parallels that emphasize the hybrid 

nature of the witchôs image in the story. The study concludes that Pogorelskyôs work 

demonstrates a synthesis of folkloric and Romantic worldviews, reflecting the 

interaction between national and European cultural traditions. 

Key words: witch, folklore, familiar, Pogorelsky, Romanticism. 

ʌʠʛʫʨʘ ʚʝʜʴʤʳ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʤʠʬʦʧʦʵʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʩʣʘʚʷʥʩʢʦʡ ʢʫʣʴʪʫʨʳ. ɽ yʦʙʨʘʟ ʩʦʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʘʨʭʘʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʤʘʛʠʯʝʩʢʦʡ ʩʠʣʝ, ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ ʤʠʨʘʤʠ ʠ ʩʘʢʨʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʩʣʦʚʘ. ɺ XIX  
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ʚʝʢʝ ʠʥʪʝʨʝʩ ʢ ʬʦʣʴʢʣʦʨʥʳʤ ʩʶʞʝʪʘʤ ʠ ʤʠʬʦʣʦʛʠʯʝʩʢʠʤ ʘʨʭʝʪʠʧʘʤ 

ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦʡ ʯʝʨʪʦʡ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ 

ʨʦʤʘʥʪʠʟʤʝ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʢ ʦʙʨʘʟʫ 

ʚʝʜʴʤʳ ʚ ʬʦʣʴʢʣʦʨʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʙʳʣ ɸʥʪʦʥʠʡ ʇʦʛʦʨʝʣʴʩʢʠʡ. ɺ ʝʛʦ ʧʦʚʝʩʪʠ 

çʃʘʬʝʨʪʦʚʩʢʘʷ ʤʘʢʦʚʥʠʮʘè ʦʙʨʘʟ ʚʝʜʴʤʳ ʩʦʝʜʠʥʷʝʪ ʥʘʨʦʜʥʳʝ ʩʫʝʚʝʨʠʷ ʠ 

ʤʦʪʠʚʳ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʛʦ ʤʠʩʪʠʮʠʟʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ ʩʠʥʪʝʟ ʬʦʣʴʢʣʦʨʥʦʛʦ ʠ ʨʦʤʘʥʪʠʯʝʩʢʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʨʘʩʪʘʶʱʠʤ ʠʥʪʝʨʝʩʦʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʢ ʧʨʦʙʣʝʤʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʩʣʝʜʠʪʴ ʤʝʭʘʥʠʟʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʘʚʷʥʩʢʠʭ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ ʚ 

ʨʫʩʩʢʦʡ ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʧʨʦʟʝ. 

ʆʙʨʘʟ ʚʝʜʴʤʳ ʚ ʩʣʘʚʷʥʩʢʦʤ ʬʦʣʴʢʣʦʨʝ ʠʤʝʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ, 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʥʘʨʦʜʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʦʤ. ɺʝʜʴʤʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʟʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʩʪʘʨʘʷ ʞʝʥʱʠʥʘ ʩ ʦʩʦʙʳʤʠ ʤʘʛʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ, 

ʯʘʩʪʦ ʧʝʨʝʜʘʶʱʠʤʠʩʷ ʧʦ ʥʘʩʣʝʜʩʪʚʫ ʠʣʠ ʧʦʣʫʯʝʥʥʳʤʠ ʯʝʨʝʟ ʩʚʷʟʴ ʩ ʥʝʯʠʩʪʦʡ 

ʩʠʣʦʡ. ʆʥʘ ʤʦʞʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʨʠʨʦʜʫ, ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʠ ʠ 

ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʞʠʚʦʪʥʳʭ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʣʘʚʷʥʩʢʦʛʦ 

ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʚʝʜʴʤʳ ʷʚʣʷʝʪʩʷ ʤʦʪʠʚ ʪʨʫʜʥʦʡ ʩʤʝʨʪʠ, ʢʦʪʦʨʳʡ 

ʛʣʘʩʠʪ, ʯʪʦ ʚʝʜʴʤʳ ʥʝ ʤʦʛʫʪ ʫʤʝʨʝʪʴ ʦʙʳʯʥʦʡ ʩʤʝʨʪʴʶ ʠ ʧʝʨʝʜʘʶʪ ʩʚʦʠ ʩʠʣʳ 

ʜʨʫʛʦʤʫ ʯʝʣʦʚʝʢʫ (ʧʨʝʝʤʥʠʢʫ) ʧʝʨʝʜ ʢʦʥʯʠʥʦʡ. ʕʪʦʪ ʤʦʪʠʚ, ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʚ 

ʬʦʣʴʢʣʦʨʥʳʭ ʙʳʣʠʯʢʘʭ, ʫʢʨʝʧʣʷʝʪ ʤʠʬʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʠ ʧʦʜʯʸʨʢʠʚʘʝʪ 

ʛʣʫʙʦʢʫʶ ʩʚʷʟʴ ʩ ʥʘʨʦʜʥʳʤʠ ʚʝʨʦʚʘʥʠʷʤʠ [1].  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ çʋʢʘʟʘʪʝʣʝ 

ʩʶʞʝʪʦʚ ʩʠʙʠʨʩʢʠʭ ʙʳʣʠʯʝʢ ʠ ʙʳʚʘʣʴʱʠʥè ɺ. ʇ. ɿʠʥʦʚʴʝʚʘ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʬʦʣʴʢʣʦʨʥʳʝ ʤʦʪʠʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʟʦʤ ʚʝʜʴʤʳ. ʅʘʧʨʠʤʝʨ, ʤʦʪʠʚ ʪʨʫʜʥʦʡ 

ʩʤʝʨʪʠ ʚʝʜʴʤʳ ʚʢʣʶʯʘʝʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ: (ʤʦʪʠʚ ̄  17) ʘ) ʚʝʜʴʤʘ ʫʤʠʨʘʝʪ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʝʨʝʜʘʩʪ ʢʦʤʫ-ʣʠʙʦ ʩʚʦʸ ʤʘʛʠʯʝʩʢʦʝ ʫʤʝʥʠʝ; ʙ) ʧʨʠ ʝ yʩʤʝʨʪʠ 

ʩʦʚʝʨʰʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʨʷʜʳ ð ʩʥʠʤʘʶʪ ʠʣʠ ʧʦʚʦʨʘʯʠʚʘʶʪ çʢʥʷʟʸʢè ʥʘ 

ʢʨʳʰʝ ʠʟʙʳ, ʠʩʧʦʣʴʟʫʶʪ ʢʠʧʘʨʠʩʦʚʳʡ ʜʳʤ, ʦʪʩʯʠʪʳʚʘʶʪ ʜʚʝʥʘʜʮʘʪʳʡ ʢʦʣ ʚ 

ʟʘʙʦʨʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʟʘʪʝʤ ʜʝʣʘʶʪ ʢʨʝʩʪ, ʠ ʜʨʫʛʠʝ ʤʘʛʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʤʦʪʠʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʭʦʨʦʥʘʤʠ ʚʝʜʴʤʳ 

(ʤʦʪʠʚ ˉ18ʘ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʦʩʦʙʳʭ 

ʨʠʪʫʘʣʦʚ ʜʘʞʝ ʧʦʩʣʝ ʝ y ʩʤʝʨʪʠ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʝ y

ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ [2]. 

ʊʘʢʠʝ ʫʩʪʦʡʯʠʚʳʝ ʬʦʣʴʢʣʦʨʥʳʝ ʦʙʨʘʟʳ ʠ ʤʦʪʠʚʳ, ʢʘʢ ʪʨʫʜʥʘʷ ʩʤʝʨʪʴ ʠ 

ʧʦʭʦʨʦʥʳ ʚʝʜʴʤ, ʧʦʜʯʸʨʢʠʚʘʶʪ ʛʣʫʙʦʢʫʶ ʩʚʷʟʴ ʧʦʚʝʩʪʠ ɸ. ʇʦʛʦʨʝʣʴʩʢʦʛʦ 

çʃʘʬʝʨʪʦʚʩʢʘʷ ʤʘʢʦʚʥʠʮʘè ʩ ʥʘʨʦʜʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʚʝʜʴʤʘʭ. 

ʆʙʨʘʱʝʥʠʝ ʢ ʵʪʠʤ ʤʠʬʦʣʦʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʫʩʠʣʠʚʘʝʪ ʬʦʣʴʢʣʦʨʥʳʡ ʧʣʘʩʪ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʧʨʠʜʘʝʪ ʧʦʚʝʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʯʝʥʥʦʩʪʴ. 

ɺ ʧʦʚʝʩʪʠ ʇʦʛʦʨʝʣʴʩʢʦʛʦ ʜʘʥʥʳʝ ʤʦʪʠʚʳ ʥʘʭʦʜʷʪ ʩʚʦʸ ʚʦʧʣʦʱʝʥʠʝ ʚ 

ʦʧʠʩʘʥʠʠ ʩʤʝʨʪʠ ʠ ʧʦʭʦʨʦʥʘʭ ʚʝʜʴʤʳ. ʉʮʝʥʘ ʝ yʢʦʥʯʠʥʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʤʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ: çʧʨʳʛʘʣʠ ʧʦ ʟʝʤʣʝ ʦʛʦʥʴʢʠ, ʨʘʟʜʘʚʘʣʩʷ ʰʫʤ, 
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ʩʚʠʩʪ, ʭʦʭʦʪè [3], ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʘʨʦʜʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʝʜʴʤʘʭ, ʯʴʷ ʩʤʝʨʪʴ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʦʙʳʯʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, ʢʘʢ ʙʫʜʪʦ ʩʘʤʘ ʧʨʠʨʦʜʘ 

ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʠʭ ʫʭʦʜʫ. ɺ çʃʘʬʝʨʪʦʚʩʢʦʡ ʤʘʢʦʚʥʠʮʝè ɸ. ʇʦʛʦʨʝʣʴʩʢʦʛʦ 

ʩʮʝʥʘ ʧʦʭʦʨʦʥ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʣʠʷʥʠʝ ʬʦʣʴʢʣʦʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʚʝʜʴʤʘʭ. ʆʥʫʬʨʠʯ, ʧʨʠʙʳʚ ʚ ʜʦʤ ʧʦʢʦʡʥʦʡ ʪʸʪʫʰʢʠ, ʟʘʩʪʘʣ ʝ y ʫʞʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢ ʧʦʭʦʨʦʥʘʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʨʘʭ, ʢʦʪʦʨʳʡ ʦʥʘ ʚʥʫʰʘʣʘ 

ʩʦʩʝʜʢʘʤ ʧʨʠ ʞʠʟʥʠ: çʋʩʣʫʞʣʠʚʳʝ ʩʦʩʝʜʢʠ, ʟʘʙʳʚ ʩʪʨʘʭ, ʢʦʪʦʨʳʡ ʚʥʫʰʘʣʘ ʠʤ 

ʩʪʘʨʫʰʢʘ ʧʨʠ ʞʠʟʥʠ, ʫʩʧʝʣʠ ʫʞʝ ʝ yʦʙʤʳʪʴ ʠ ʦʜʝʪʴ ʚ ʧʨʘʟʜʥʠʯʥʦʝ ʧʣʘʪʴʝè[3]. 

ɺ ʢʦʤʥʘʪʝ ʥʘʭʦʜʠʣʩʷ ʜʴʷʯʦʢ, ʯʠʪʘʚʰʠʡ ʧʩʘʣʪʳʨʴ. ʆʥʫʬʨʠʯ ʨʘʩʧʦʨʷʜʠʣʩʷ 

ʥʘʩʯʸʪ ʛʨʦʙʘ, ʩʚʝʯʝʡ ʠ ʝʜʳ ʜʣʷ ʪʝʭ, ʢʪʦ ʨʝʰʠʪ ʧʨʦʚʝʩʪʠ ʥʦʯʴ ʫ ʧʦʢʦʡʥʠʮʳ, ʥʦ 

ʪʘʢ ʠ ʥʝ ʩʤʦʛ ʨʝʰʠʪʴʩʷ ʧʦʧʨʦʱʘʪʴʩʷ ʩ ʧʦʢʦʡʥʦʡ, ʧʦʮʝʣʦʚʘʚ ʝʡ ʨʫʢʫ. ʅʘ 

ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ, ʢʘʟʘʣʦʩʴ ʙʳ, ʦʙʳʯʥʳʝ ʧʦʭʦʨʦʥʳ ʥʝʦʞʠʜʘʥʥʦ ʦʤʨʘʯʠʣʠʩʴ 

ʪʨʝʚʦʞʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʬʦʣʴʢʣʦʨʥʳʭ ʩʮʝʥ ʧʨʦʱʘʥʠʷ ʩ 

ʚʝʜʴʤʦʡ. ʆʜʥʘ ʠʟ ʨʦʜʩʪʚʝʥʥʠʮ, ʀʚʘʥʦʚʥʘ, ʟʘʤʝʪʠʣʘ, ʯʪʦ ʧʦʢʦʡʥʠʮʘ, ʚʦʟʤʦʞʥʦ, 

çʨʘʟʠʥʫʣʘ ʨʦʪ ʠ ʭʦʪʝʣʘ ʩʭʚʘʪʠʪʴ ʝ yʟʘ ʥʦʩè, ʯʪʦ ʚʳʟʚʘʣʦ ʫ ʥʝʸ ʧʘʥʠʢʫ ʠ ʫʞʘʩ. 

ɼʘʣʝʝ, ʢʦʛʜʘ ʛʨʦʙ ʩʪʘʣʠ ʧʦʜʥʠʤʘʪʴ, ʦʥ ʦʢʘʟʘʣʩʷ ʪʘʢʠʤ ʪʷʞʸʣʳʤ, çʩʣʦʚʥʦ 

ʥʘʣʠʪʳʤ ʩʚʠʥʮʦʤè, ʯʪʦ ʜʘʞʝ ʰʝʩʪʴ ʧʦʯʪʘʣʴʦʥʦʚ ʝʜʚʘ ʩʤʦʛʣʠ ʚʳʥʝʩʪʠ ʝʛʦ ʠ 

ʧʦʤʝʩʪʠʪʴ ʥʘ ʜʨʦʛʠ [3]. ʉʮʝʥʘ ʧʦʭʦʨʦʥ ʚ çʃʘʬʝʨʪʦʚʩʢʦʡ ʤʘʢʦʚʥʠʮʝè ɸ. 

ʇʦʛʦʨʝʣʴʩʢʦʛʦ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʥʘʨʦʜʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʧʦʭʦʨʦʥʘʭ 

ʚʝʜʴʤʳ. ʊʘʢʠʝ ʜʝʪʘʣʠ, ʢʘʢ ʪʨʝʚʦʞʥʳʝ ʟʥʘʤʝʥʠʷ, ʚʝʩ ʛʨʦʙʘ, ʢʦʪʦʨʳʡ ʩʣʦʚʥʦ 

çʥʘʣʠʪ ʩʚʠʥʮʦʤè, ʠ ʙʝʩʧʦʢʦʡʥʦʝ ʧʦʚʝʜʝʥʠʝ ʣʦʰʘʜʝʡ, ʟʘʪʨʫʜʥʷʶʱʝʝ 

ʧʝʨʝʜʚʠʞʝʥʠʝ, ʦʪʨʘʞʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʚ ʩʣʘʚʷʥʩʢʦʤ ʬʦʣʴʢʣʦʨʝ ʤʦʪʠʚʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʪʷʞʸʣʦʡ ʩʤʝʨʪʴʶ ʚʝʜʴʤʳ ʠ ʝ yçʩʦʧʨʦʪʠʚʣʝʥʠʝʤè ʧʦʛʨʝʙʝʥʠʶ. 

ʆʜʥʘʢʦ ʜʘʞʝ ʧʦʩʣʝ ʩʤʝʨʪʠ ʚʝʜʴʤʘ ʧʨʦʜʦʣʞʘʝʪ ʷʚʣʷʪʴʩʷ ʄʘʰʝ ʠ ʝ yʤʘʪʝʨʠ, 

ʥʘʧʦʤʠʥʘʷ ʦ ʪʦʤ, ʯʪʦ ʝ yʜʝʣʦ ʥʝ ʟʘʚʝʨʰʝʥʦ, ʠ ʯʪʦ ʜʦʣʛ ʧʝʨʝʜ ʥʝʡ ʥʝ ʚʳʧʦʣʥʝʥ. 

çé ʟʘ ʥʝʶ ʩʪʦʷʣʘ ʧʦʢʦʡʥʠʮʘ ʚ ʪʦʤ ʩʘʤʦʤ ʧʣʘʪʴʝ, ʚ ʢʦʪʦʨʦʤ ʝʝ ʧʦʭʦʨʦʥʠʣʠ!.. 

ʃʠʮʦ ʝʝ ʙʳʣʦ ʩʝʨʜʠʪʦ; ʦʥʘ ʧʦʜʥʷʣʘ ʨʫʢʫ ʠ ʛʨʦʟʠʣʘ ʝʡ ʧʘʣʴʮʝʤè [3]. ʕʪʦ 

ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʝ yʤʘʛʠʯʝʩʢʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʦʩʪʘʣʠʩʴ ʥʝʨʝʰʸʥʥʳʤʠ, ʠ ʦʥʘ 

ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʢʠʥʫʪʴ ʤʠʨ ʞʠʚʳʭ, ʧʦʢʘ ʩʚʷʟʴ ʩ ʄʘʰʝʡ ʥʝ ʙʫʜʝʪ 

ʨʘʟʦʨʚʘʥʘ. ɼʘʥʥʳʡ ʬʨʘʛʤʝʥʪ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʨʠʪʫʘʣʘ ʩ ʄʘʰʝʡ (ʝʱʝ ʜʦ 

ʢʦʥʯʠʥʳ ʚʝʜʴʤʳ) ʤʦʞʥʦ ʩʦʦʪʥʝʩʪʠ ʩ ʤʦʪʠʚʦʤ ɺ.ʅ. ɿʠʥʦʚʴʝʚʘ  ̄10. ɺʝʜʴʤʘ 

çʤʦʨʦʯʠʪè: ʚ) ʟʘʩʪʘʚʣʷʝʪ ʣʶʜʝʡ ʜʝʣʘʪʴ ʪʦ, ʯʪʦ ʦʥʘ ʚʝʣʠʪ [2]. 

ʇʦʜʦʙʥʘʷ ʩʶʞʝʪʥʘʷ ʣʠʥʠʷ ʫʩʠʣʠʚʘʝʪ ʧʘʨʘʣʣʝʣʠ ʩ ʬʦʣʴʢʣʦʨʥʳʤ ʤʦʪʠʚʦʤ 

çʪʨʫʜʥʦʡ ʩʤʝʨʪʠè, ʛʜʝ ʚʝʜʴʤʘ ʧʨʦʜʦʣʞʘʝʪ ʧʨʝʩʣʝʜʦʚʘʪʴ ʪʝʭ, ʢʪʦ ʥʝ ʠʩʧʦʣʥʠʣ 

ʝ yʧʦʩʣʝʜʥʶʶ ʚʦʣʶ, ʪʝʤ ʩʘʤʳʤ ʫʜʝʨʞʠʚʘʷ ʤʘʛʠʯʝʩʢʫʶ ʚʣʘʩʪʴ ʜʘʞʝ ʧʦʩʣʝ 

ʬʠʟʠʯʝʩʢʦʡ ʩʤʝʨʪʠ. 

ɺ ʩʣʘʚʷʥʩʢʦʡ ʤʠʬʦʣʦʛʠʠ ʦʙʨʘʟʳ ʚʝʜʴʤ ʩʚʷʟʘʥʳ ʩ ʢʦʣʜʦʚʩʪʚʦʤ, ʧʝʨʝʭʦʜʦʤ 

ʤʝʞʜʫ ʤʠʨʘʤʠ ʠ ʦʙʣʘʜʘʥʠʝʤ ʪʘʡʥʳʤʠ ʟʥʘʥʠʷʤʠ. ɺʝʜʴʤʘ ʧʨʝʜʩʪʘʝʪ ʢʘʢ 

ʬʠʛʫʨʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʤʠʨʦʤ ʞʠʚrʭ ʠ ʤʠʨʦʤ ʤʸʨʪʚʳʭ. ʕʪʘ 

ʜʚʦʡʩʪʚʝʥʥʘʷ ʧʨʠʨʦʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝ yʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʜʘʚʘʪʴ ʤʘʛʠʯʝʩʢʫʶ 

ʩʠʣʫ ʠ ʪʘʡʥʳʝ ʟʥʘʥʠʷ ʩʚʦʠʤ ʧʨʝʝʤʥʠʢʘʤ ïʧʦʩʨʝʜʩʪʚʦʤ ʦʩʦʙʳʭ ʨʠʪʫʘʣʦʚ ʠʣʠ 

ʚ ʤʦʤʝʥʪ ʩʦʙʩʪʚʝʥʥʦʡ ʩʤʝʨʪʠ. ɺ ʩʣʘʚʷʥʩʢʦʡ ʤʠʬʦʣʦʛʠʠ ʦʙʨʘʟ ʚʝʜʴʤʳ ï ɻ ʪʦ ʥʝ 

ʪʦʣʴʢʦ ʥʦʩʠʪʝʣʴʥʠʮʘ ʤʘʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʚʘʞʥʳʡ ʩʚʷʟʫʶʱʠʡ ʵʣʝʤʝʥʪ 

ʤʝʞʜʫ ʤʠʨʘʤʠ [1]. ʀʩʩʣʝʜʦʚʘʥʠʷ ɸ.ʅ. ɸʬʘʥʘʩʴʝʚʘ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʚʝʜʴʤʘ 
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ʠ ʚʝʜʫʥʴʷ ï ʵʪʦ ʩʠʥʦʥʠʤʳ ʪʝʭ, ʢʪʦ ʠʤʝʝʪ ʜʘʨ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠ ʠʩʮʝʣʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʷ ʟʥʘʥʠʷ ʦ ʪʨʘʚʘʭ ʠ ʟʘʢʣʠʥʘʥʠʷʭ. ʉʣʦʚʦ çʚʝʜʴʤʘè ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʥʷʪʠʝʤ çʢʦʣʜʫʥʴʷè, ʫʢʘʟʳʚʘʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʤʘʛʠʯʝʩʢʦʡ ʩʠʣʦʡ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ: ʦʪ ʟʘʱʠʪʳ ʜʦ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ. ʄʘʛʠʷ ʩʣʦʚʘ, ʢʘʢ 

ʢʣʶʯʝʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʜʴʤ, ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʤʠʨ ʯʝʨʝʟ 

ʟʘʛʦʚʦʨʳ ʠ ʥʘʫʟʳ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ 

[1]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚʝʜʴʤʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʨʢʦʚʥʳʝ ʘʪʨʠʙʫʪʳ ʚ 

ʩʚʦʠʭ ʨʠʪʫʘʣʘʭ, ʧʨʠʜʘʚʘʷ ʤʘʛʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʷʤ ʦʩʦʙʫʶ ʵʥʝʨʛʠʶ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ, ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʭʘʨʘʢʪʝʨ ʚʝʜʴʤʳ ʚʘʨʴʠʨʫʶʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʳʭ ʪʨʘʜʠʮʠʡ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʣʘʚʷʥʩʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɺʥʝʰʥʦʩʪʴ ʚʝʜʴʤʳ, ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʝʜʚʝʩʪʠʷʤʠ ʦ ʝ y

ʤʘʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʷʭ (ʥʘʧʨʠʤʝʨ, ʛʣʘʟʘ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʛʣʘʟʘ ʚʦʣʢʘ), ʘ 

ʪʘʢʞʝ ʝ yʩʢʨʳʪʥʦʩʪʴ ʠʣʠ ʥʘʦʙʦʨʦʪ ð ʷʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʣʳ, ʟʘʚʠʩʷʪ ʦʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝ yʦʪʥʦʰʝʥʠʷ ʩ ʦʙʱʝʩʪʚʦʤ [8]. 

ɺ ʧʦʚʝʩʪʠ ʇʦʛʦʨʝʣʴʩʢʦʛʦ çʃʘʬʝʨʪʦʚʩʢʘʷ ʤʘʢʦʚʥʠʮʘè ʦʙʨʘʟ ʚʝʜʴʤʳ 

ʦʙʲʝʜʠʥʷʝʪ ʵʣʝʤʝʥʪʳ ʢʘʢ ʩʣʘʚʷʥʩʢʦʛʦ ʬʦʣʴʢʣʦʨʘ, ʪʘʢ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ 

ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ. ʂʣʶʯʝʚʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʙʨʘʟʘ ʢʦʪʘ ʢʘʢ ʬʘʤʠʣʴʷʨʘ (ʧʦʤʦʱʥʠʢʘ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ 

ʬʦʣʴʢʣʦʨʥʦʡ ʪʨʘʜʠʮʠʝʡ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ XIX  ʚʝʢʘ ɺ.ʀ. ɼʘʣʴ ʦʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʝʩʣʠ ʨʘʥʝʝ ʚʝʜʴʤʘ ʙʳʣʘ ʙʦʣʴʰʝ ʬʦʣʴʢʣʦʨʥʳʤ 

ʧʝʨʩʦʥʘʞʝʤ, ʪʦ ʟʜʝʩʴ ʝʝ ʦʪʣʠʯʘʝʪ ʩʚʷʟʴ ʩ ʥʝʯʠʩʪʦʡ ʩʠʣʦʡ ʠ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʥʘʣʠʯʠʝ ʯʝʨʥʦʡ ʢʦʰʢʠ ʠ ʧʝʪʫʭʘ [4]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ɺ.ʀ. ɼʘʣʴ ʫʧʦʤʠʥʘʝʪ 

ʦʙʨʘʟ ʢʦʪʘ ʚ ʢʦʥʪʝʢʩʪʝ ʚʝʜʴʤʦʚʩʪʚʘ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ ʫʢʘʟʘʪʝʣʝ ɺ.ʅ. 

ɿʠʥʦʚʴʝʚʘ ʢʦʪ ʢʘʢ ʧʦʤʦʱʥʠʢ ʪʘʢʞʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʠ ʚ ʩʣʦʚʘʨʝ 

ʩʣʘʚʷʥʩʢʦʡ ʤʠʬʦʣʦʛʠʠ, ʛʜʝ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʤʦʪʠʚʝ 

ʦʙʦʨʦʪʥʠʯʝʩʪʚʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʚʝʜʴʤ ʚ ʵʪʦ 

ʞʠʚʦʪʥʦʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʟʘ ʢʦʪʘ ʚ ʢʘʯʝʩʪʚʝ ʬʘʤʠʣʴʷʨʘ ʚ 

ʧʨʦʠʟʚʝʜʝʥʠʠ ʇʦʛʦʨʝʣʴʩʢʦʛʦ çʃʘʬʝʨʪʦʚʩʢʘ ̫ʤʘʢʦʚʥʠʮʘè ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

ʩʣʦʞʥʳʡ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʚʦʧʨʦʩ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʡ ʩʠʥʪʝʟ ʨʘʟʣʠʯʥʳʭ 

ʬʦʣʴʢʣʦʨʥʳʭ ʪʨʘʜʠʮʠʡ ʠ ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʚʣʠʷʥʠʝ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ 

ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʦʙʨʘʟʘ ʚʝʜʴʤʳ ʚ ʩʣʘʚʷʥʩʢʦʤ 

ʢʦʥʪʝʢʩʪʝ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʪʨʘʜʠʮʠʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʢʦʪʳ ʯʘʩʪʦ ʚʳʩʪʫʧʘʣʠ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʞʠʚʦʪʥʳʝ, ʥʦ ʠ ʢʘʢ ʜʫʭʠ-ʧʦʤʦʱʥʠʢʠ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʠʩʪʠʢʠ, ʨʘʟʚʠʪʦʡ ʚ ʥʝʤʝʮʢʦʤ ʨʦʤʘʥʪʠʟʤʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʕ.ʊ.ɸ. ɻʦʬʤʘʥʘ, ʢ ʢʦʪʦʨʳʤ ʯʘʩʪʦ ʦʙʨʘʱʘʝʪʩʷ ʇʦʛʦʨʝʣʴʩʢʠʡ. 

ɸ.ɹ. ɹʦʪʥʠʢʦʚʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʕ.ʊ.ɸ. ɻʦʬʤʘʥ ʠ ʨʫʩʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘè 

ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ çʥʘʠʙʦʣʝʝ ʚʳʧʫʢʣʦʡ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʬʠʛʫʨʦʡ ʚʳʩʪʫʧʘʝʪ 

ʯʝʨʥʳʡ ʢʦʪ ʙʘʙʫʰʢʠ-ʢʦʣʜʫʥʴʠè. ʋ ɻʦʬʤʘʥʘ ʛʨʦʪʝʩʢʥʳʝ ʦʙʨʘʟʳ ʯʘʩʪʦ ʩʚʷʟʘʥʳ 

ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʠʥʩʪʠʥʢʪʦʚ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʠʨ, ʯʪʦ ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʤʝʥʠʪʳʡ ʢʦʪ ʄʫʨʨ, ʦʙʣʘʜʘʶʱʠʡ ʩʭʦʜʥʳʤʠ ʯʝʨʪʘʤʠ ʩ 

ʢʦʪʦʤ ʇʦʛʦʨʝʣʴʩʢʦʛʦ [5].   
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ʌʘʤʠʣʴʷʨʳ ʚ ʟʘʧʘʜʥʦʡ ʪʨʘʜʠʮʠʠ ʦʣʠʮʝʪʚʦʨʷʶʪ ʩʚʷʟʴ ʩ ʧʦʪʫʩʪʦʨʦʥʥʠʤʠ 

ʩʠʣʘʤʠ, ʫʩʠʣʠʚʘʷ ʘʪʤʦʩʬʝʨʫ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʧʦʜʯʝʨʢʠʚʘʷ ʩʚʷʟʴ ʚʝʜʴʤʳ 

ʩ ʠʥʳʤ ʤʠʨʦʤ. ɺ ʩʨʝʜʥʝʚʝʢʦʚʳʡ ʧʝʨʠʦʜ ʚ ɽʚʨʦʧʝ ʢʦʰʢʠ ʥʝʨʝʜʢʦ 

ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ ʚʝʜʴʤʘʤʠ ʠ ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʢʘʢ ʠʭ ʬʘʤʠʣʴʷʨʳ. ʀʟ-ʟʘ ɻ ʪʦʛʦ 

ʢ ʢʦʰʢʘʤ ʦʪʥʦʩʠʣʠʩʴ ʩ ʥʝʜʦʚʝʨʠʝʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʣʦ ʢ ʠʭ 

ʧʨʝʩʣʝʜʦʚʘʥʠʶ ʠ ʫʥʠʯʪʦʞʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʯʠʪʘʣʠʩʴ ʟʣʳʤʠ ʩʫʱʝʩʪʚʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʦʣʜʦʚʩʪʚʦʤ. ɽʩʣʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʠʶ ʩ ʩʣʘʚʷʥʩʢʠʤ 

ʬʦʣʴʢʣʦʨʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʜʦʚʩʪʚʦ ʚʝʜʴʤʳ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʝ y

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʩʠʣʫ ʠ 

ʭʠʪʨʦʩʪʴ ɻ ʪʦʡ ʬʠʛʫʨʳ. ʆʥʘ ʤʦʛʣʘ ʧʨʠʥʠʤʘʪʴ ʦʙʨʘʟʳ ʞʘʙʳ, ʩʦʙʘʢʠ ʠʣʠ ʩʚʠʥʴʠ, 

ʩʪʘʥʦʚʷʩʴ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʩʷ ʩʫʱʝʩʪʚʦʤ (ʤʦʪʠʚ ʦʙʦʨʦʪʥʠʯʝʩʪʚʘ), ʠ ʥʝ 

ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʦʛʦ ʧʦʤʦʱʥʠʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʜʴʤʘ ʤʦʛʣʘ ʧʨʠʥʠʤʘʪʴ 

ʬʦʨʤʳ ʥʝʦʜʫʰʝʚʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʦʣʝʩʦ, ʨʝʰʝʪʦ ʠʣʠ ʩʪʦʛ ʩʝʥʘ, ʠ 

ʩʪʘʥʦʚʠʪʴʩʷ ʥʝʚʠʜʠʤʦʡ. ʇʦʜʦʙʥʳʝ ʤʦʪʠʚʳ ʚ ʧʦʚʝʩʪʠ ʥʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ [1].  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʚ çʃʘʬʝʨʪʦʚʩʢʦʡ ʤʘʢʦʚʥʠʮʝè ʚʝʜʴʤʘ ʥʝ ʦʙʦʨʘʯʠʚʘʝʪʩʷ ʚ 

ʢʦʪʘ, ʘ ʠʩʧʦʣʴʟʫʝʪ ʝʛʦ ʢʘʢ ʧʦʤʦʱʥʠʢʘ, ʯʪʦ ʚʳʜʝʣʷʝʪ ʝ yʠʟ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʩʣʘʚʷʥʩʢʦʛʦ ʬʦʣʴʢʣʦʨʘ, ʛʜʝ ʢʦʪ ʙʳʣ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʚʦʧʣʦʱʝʥʠʡ 

ʚʝʜʴʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʦʛʦʨʝʣʴʩʢʠʡ ʩʦʝʜʠʥʷʝʪ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ ʠ 

ʩʣʘʚʷʥʩʢʠʝ ʪʨʘʜʠʮʠʠ, ʩʦʟʜʘʚʘʷ ʛʠʙʨʠʜʥʳʡ ʦʙʨʘʟ, ʚ ʢʦʪʦʨʦʤ ʨʦʤʘʥʪʠʯʝʩʢʠʝ 

ʤʦʪʠʚʳ ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ ʛʣʫʙʦʢʠʤʠ ʩʣʘʚʷʥʩʢʠʤʠ ʩʫʝʚʝʨʠʷʤʠ. 

ʂʦʪ ʚ ʧʦʚʝʩʪʠ çʃʘʬʝʨʪʦʚʩʢʘʷ ʤʘʢʦʚʥʠʮʘè ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ 

ʬʫʥʢʮʠʡ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʝʛʦ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɺʦ-

ʧʝʨʚʳʭ, ʦʥ ʚʳʩʪʫʧʘʝʪ ʧʦʤʦʱʥʠʢʦʤ ʚʝʜɹʤʳ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɸʥʪʦʥʦʚʘ, çʯʝʨʥʳʡ 

ʢʦʪ ï ʧʦʤʦʱʥʠʢ ʢʦʣʜʫʥʴʠ, ʦʥ ʩʦʧʨʦʚʦʞʜʘʝʪ ʝ yʚʦ ʚʨʝʤʷ ʤʘʛʠʯʝʩʢʠʭ ʨʠʪʫʘʣʦʚ 

ʠ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʨʷʜʝè [6]. ʕʪʘ ʩʮʝʥʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ 

ʚʝʜʴʤʦʡ ʠ ʝ yʬʘʤʠʣʴʷʨʦʤ: çʩʪʘʨʫʭʘ ʥʘʯʘʣʘ ʭʦʜʠʪʴ ʚʦʢʨʫʛ ʩʪʦʣʘé ʧʝʨʝʜ ʥʝʡ 

ʧʣʘʚʥʦ ʚʳʩʪʫʧʘʣ ʯʝʨʥʳʡ ʢʦʪ ʩ ʩʚʝʨʢʘʶʱʠʤʠ ʛʣʘʟʘʤʠ ʠ ʩ ʧʦʜʥʷʪʳʤ ʚʚʝʨʭ 

ʭʚʦʩʪʦʤè [3]. 

ɺʦ-ʚʪʦʨʳʭ, ʢʦʪ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʧʨʦʚʦʜʥʠʢʘ ʤʝʞʜʫ ʤʠʬʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʙʳʪʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʤʠʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʞʠʚʦʪʥʳʭ ʢʘʢ ʤʝʜʠʘʪʦʨʘʭ ʤʝʞʜʫ ʤʠʨʘʤʠ. ʂʦʪ ʚʝʜʴʤʳ ʧʨʦʚʦʞʘʝʪ ʝ yʜʦ ʚʦʨʦʪ 

ʢʘʞʜʳʡ ʜʝʥʴ, ʩʦʟʜʘʚʘʷ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʤʠʨʦʤ ʤʘʛʠʠ ʠ ʤʠʨʦʤ ʦʙʳʜʝʥʥʦʩʪʠ: 

çʃʶʙʠʤʳʡ ʯʝʨʥʳʡ ʢʦʪ, ʢʘʞʜʦʝ ʫʪʨʦ ʧʨʦʚʦʞʘʶʱʠʡ ʩʪʘʨʫʭʫ ʜʦ ʚʦʨʦʪ ʠ ʢʘʞʜʳʡ 

ʚʝʯʝʨ ʝ y ʚʩʪʨʝʯʘʶʱʠʡè [3]. ɿʜʝʩʴ ʦʯʝʚʠʜʥʘ ʦʪʩʳʣʢʘ ʢ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʪʨʘʜʠʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʢʦʰʢʘ (ʠʣʠ ʢʦʪ) ʧʝʨʚʦʡ ʚʭʦʜʠʪ ʚ ʥʦʚʳʡ ʜʦʤ, 

ʦʪʢʨʳʚʘ ̫ ʧʫʪʴ ʭʦʟʷʝʚʘʤ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʘʢʨʘʣʴʥʦʩʪʴ ʬʠʛʫʨʳ ʢʦʪʘ, 

ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʥʝ ʧʨʦʩʪʦ ʧʦʤʦʱʥʠʢʘ ʚʝʜʴʤʳ, ʘ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʩʪʨʘʞʘ ʛʨʘʥʠʮʳ. ʕʪʘ ʨʦʣʴ ʢʦʪʘ ʢʘʢ ʩʪʨʘʞʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʤʠʨʘʤʠ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʬʦʣʴʢʣʦʨʥʦʡ ʪʨʘʜʠʮʠʠ ʩʣʘʚʷʥ.  

ʇʦʤʠʤʦ ʬʫʥʢʮʠʠ ʤʝʜʠʘʪʦʨʘ ʠ ʧʦʤʦʱʥʠʢʘ ʚʝʜʴʤʳ, ʯʝʨʥʳʡ ʢʦʪ ʚ ʧʦʚʝʩʪʠ 

ʇʦʛʦʨʝʣʴʩʢʦʛʦ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʬʦʣʴʢʣʦʨʥʦʛʦ ʤʠʬʘ ʦ 

çʟʘʢʦʣʜʦʚʘʥʥʦʤ ʯʝʣʦʚʝʢʝè. ɺ ʪʝʢʩʪʝ ʷʚʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʪʦʤ 

ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʙʣʠʢʦʤ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʝʛʦ ʧʨʝʚʨʘʱʝʥʠʠ ʚ çʤʥʠʤʦʛʦè 

ʞʝʥʠʭʘ ʄʘʰʠ ï ɸʨʠʩʪʘʨʭʘ ʌʘʣʝʣʝʠʯʘ ʄʫʨʣʳʢʠʥʘ. ʕʪʦ ʧʨʝʚʨʘʱʝʥʠʝ ʥʝ 
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ʪʦʣʴʢʦ ʦʙʳʛʨʳʚʘʝʪ ʧʦʧʫʣʷʨʥʳʡ ʚ ʬʦʣʴʢʣʦʨʝ ʤʦʪʠʚ ʦʙʦʨʦʪʥʠʯʝʩʪʚʘ, ʥʦ ʠ 

ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʠʜʝʶ ʙʨʘʢʘ ʩ ʥʝʯʝʣʦʚʝʯʝʩʢʠʤ ʩʫʱʝʩʪʚʦʤ. ʄʦʪʠʚ ʙʨʘʢʘ ʩ 

ʪʦʪʝʤʥʳʤ ʩʫʱʝʩʪʚʦʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʚʦʣʰʝʙʥʳʭ ʩʢʘʟʢʘʭ ʦ ʯʫʜʝʩʥʳʭ 

ʩʫʧʨʫʛʘʭ, ʪʘʢʠʭ ʢʘʢ ʌʠʥʠʩʪ ʗʩʥʳʡ ʉʦʢʦʣ ʠ ʎʘʨʝʚʥʘ-ʣʷʛʫʰʢʘ, ʘ ʪʘʢʞʝ ʚ 

ʵʪʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʠʬʘʭ, ʥʘʧʨʠʤʝʨ, ʦ ʧʨʝʜʢʝ ʤʦʥʛʦʣʦʚ ɹʦʨʪʵ-ʏʠʥʦ ï çʉʠʚʦʤ 

ʚʦʣʢʝè ʠʣʠ ʚʦʣʯʠʮʝ, ʚʳʢʦʨʤʠʚʰʝʡ ʈʦʤʫʣʘ ʠ ʈʝʤʘ [7]. ʉʦʛʣʘʩʥʦ ʘʨʭʘʠʯʝʩʢʠʤ 

ʚʝʨʦʚʘʥʠʷʤ, ʧʦʜʦʙʥʳʝ ʙʨʘʢʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʢʦʥʪʘʢʪ ʩ ʠʥʳʤ ʤʠʨʦʤ, ʛʜʝ 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʞʠʚʦʪʥʳʤ ʩʪʠʨʘʶʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʛʝʨʦʷʤ 

ʩʢʘʟʦʢ ʠ ʤʠʬʦʚ ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʘʨʴʝʨʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʤʠʨʘʤʠ. 

ʇʦʛʦʨʝʣʴʩʢʠʡ ʠʩʧʦʣʴʟʫʝʪ ʵʪʦʪ ʤʦʪʠʚ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʬʘʥʪʘʩʪʠʯʥʦʩʪʴ 

ʩʚʦʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʧʦʢʘʟʘʪʴ ʩʚʷʟʴ ʢʦʪʘ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʪʫʩʪʦʨʦʥʥʠʤʠ 

ʩʠʣʘʤʠ, ʥʦ ʠ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʫʜʴʙʦʡ ʄʘʰʠ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʨʦʤʘʥʪʠʯʝʩʢʫʶ ʠ 

ʤʠʩʪʠʯʝʩʢʫʶ ʘʪʤʦʩʬʝʨʫ ʪʝʢʩʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʣʘʚʷʥʩʢʦʤ ʬʦʣʴʢʣʦʨʝ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʩʘʤʘ 

ʚʝʜʴʤʘ ʯʘʩʪʦ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʦʙʦʨʦʪʥʷ, ʦʙʣʘʜʘʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʝʚʨʘʱʘʪʴʩʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʪ, ʙʫʜʫʯʠ ʬʘʤʠʣʴʷʨʦʤ, 

ʚʳʧʦʣʥʷʝʪ ʵʪʫ ʬʫʥʢʮʠʶ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʚʦʝʦʙʨʘʟʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʚʝʜʴʤʦʡ ʠ ʝ yʚʦʣʰʝʙʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʕʪʦ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚʝʜʴʤʘ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʳʰʝ ʥʠʟʤʝʥʥʳʭ ʟʘʙʦʪ, 

ʧʦʩʢʦʣʴʢʫ ʢʦʪ ʚʳʧʦʣʥʷʝʪ ʚʩʶ çʯʝʨʥʫʶ ʨʘʙʦʪʫè, ʦʩʚʦʙʦʞʜʘʷ ʝ y ʦʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʥʠʭ ʠ ʧʦʟʚʦʣʷʷ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʜʝʣʘʭ: ʥʘ ʤʘʛʠʯʝʩʢʠʭ ʨʠʪʫʘʣʘʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟ ʢʦʪʘ ʙʳʣ ʚʳʩʦʢʦ ʦʮʝʥʝʥ 

ʩʦʚʨʝʤʝʥʥʠʢʘʤʠ ʇʦʛʦʨʝʣʴʩʢʦʛʦ, ʚʢʣʶʯʘʷ ɸ.ʉ. ʇʫʰʢʠʥʘ, ʢʦʪʦʨʳʡ 

ʚʦʩʪʦʨʞʝʥʥʦ ʦʪʟʳʚʘʣʩʷ ʦ ʧʝʨʩʦʥʘʞʝ ʄʫʨʣʳʢʠʥʘ, ʥʘʟʳʚʘʷ ʝʛʦ çʧʨʝʣʝʩʪʴʶè. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟ ʯʝʨʥʦʛʦ ʢʦʪʘ ʢʘʢ ʬʘʤʠʣʴʷʨʘ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʙʦʨʦʪʥʷ ʧʨʦʠʟʚʝʣ ʩʠʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʯʠʪʘʪʝʣʝʡ ʠ ʙʳʣ 

ʚʦʩʧʨʠʥʷʪ ʢʘʢ ʥʝʦʙʳʯʥʳʡ ʠ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʵʣʝʤʝʥʪ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. 

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ɸ. ʇʦʛʦʨʝʣʴʩʢʠʡ ʚʳʜʝʣʷʝʪ ʦʙʨʘʟ ʢʦʪʘ ʠʟ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʣʴʢʣʦʨʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʧʨʠʙʣʠʞʘʝʪ ʢ ʬʘʥʪʘʩʪʠʯʝʩʢʠʤ 

ʤʦʪʠʚʘʤ ʥʝʤʝʮʢʦʛʦ ʨʦʤʘʥʪʠʟʤʘ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʚʰʝʛʦʩʷ ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʚʝʜʴʤʦʡ ʚ ʩʣʘʚʷʥʩʢʦʡ ʪʨʘʜʠʮʠʠ ʠ 

ʚʝʜʴʤʦʡ ʚ ʧʦʚʝʩʪʠ ʇʦʛʦʨʝʣʴʩʢʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʦʪʘ. ɺ 

ʩʣʘʚʷʥʩʢʦʤ ʬʦʣʴʢʣʦʨʝ ʢʦʪ ʥʝ ʠʛʨʘʝʪ ʪʘʢʦʡ ʟʥʘʯʠʤʦʡ ʨʦʣʠ, ʢʘʢ ʚ 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʪʨʘʜʠʮʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʬʘʤʠʣʴʷʨʳ ʢʘʢ ʧʦʤʦʱʥʠʢʠ ʚʝʜʴʤ 

ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʝʥʠʝʤ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʥʝ ʜʣʷ 

ʩʣʘʚʷʥʩʢʦʡ ʤʠʬʦʣʦʛʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʣʘʚʷʥʩʢʦʡ ʚʝʜʴʤʳ ï ʢʦʣʜʫʥʴʠ, ʢʦʪʦʨʘʷ 

ʜʝʡʩʪʚʫʝʪ ʥʝʟʘʚʠʩʠʤʦ, ʦʙʨʘʱʘʷʩʴ ʢ ʦʙʦʨʦʪʥʠʯʝʩʪʚʫ, ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʢʘʣʴʥʦʩʪʠ 

ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʚʝʜʴʤʘ ʚ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʯʘʩʪʦ 

ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʧʦʤʦʱʥʠʢʦʤ ï ʞʠʚʦʪʥʳʤ ʠʣʠ ʜʫʭʦʤ. ʕʪʦ ʨʘʟʣʠʯʠʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʘ ʚʝʜʴʤʳ ʚ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ ʧʦʜʯʝʨʢʠʚʘʝʪ ʛʠʙʨʠʜʥʳʡ 

ʭʘʨʘʢʪʝʨ ʧʝʨʩʦʥʘʞʘ ʇʦʛʦʨʝʣʴʩʢʦʛʦ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ, ʝʩʪʴ ʠ ʩʭʦʞʠʝ ʯʝʨʪʳ. ʅʘʧʨʠʤʝʨ, ʤʦʪʠʚ ʪʨʫʜʥʦʡ 

ʩʤʝʨʪʠ ʚʝʜʴʤʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʙʝʠʭ ʪʨʘʜʠʮʠʷʭ. ɺʝʜʴʤʳ ʚ ʩʣʘʚʷʥʩʢʦʡ 
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ʤʠʬʦʣʦʛʠʠ ʥʝ ʤʦʛʫʪ ʫʤʝʨʝʪʴ, ʧʦʢʘ ʥʝ ʧʝʨʝʜʘʜʫʪ ʩʚʦʠ ʩʠʣʳ, ʠ ɻ ʪʦʪ ʤʦʪʠʚ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʇʦʛʦʨʝʣʴʩʢʦʛʦ, ʛʜʝ ʩʤʝʨʪʴ ʚʝʜʴʤʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʤʘʛʠʯʝʩʢʠʤʠ ʨʠʪʫʘʣʘʤʠ ʠ ʧʦʧʳʪʢʦʡ ʧʝʨʝʜʘʯʠ ʩʠʣ. ʂʨʦʤʝ ʪʦʛʦ, ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ ʜʣʷ ʚʝʜʴʤ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ (ʚʨʝʜʠʪʝʣʴʩʪʚʦ). ɺ 

ʧʦʚʝʩʪʠ ʚʝʜʴʤʘ ʚʨʝʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʦʢʣʠʥʘʝʪ, ʛʘʜʘʝʪ, ʧʨʦʚʦʜʠʪ 

ʨʠʪʫʘʣʳ. ʊʘʢ, ʚ ʦʜʥʦʤ ʠʟ ʵʧʠʟʦʜʦʚ ʛʦʚʦʨʠʪʩʷ: çéʠʙʦ ʩʢʦʨʦ ʧʦʩʣʝ ʪʦʛʦ ʩʳʥ 

ʜʦʥʦʩʯʠʢʘ, ʨʝʟʚʳʡ ʤʘʣʴʯʠʢ, ʙʝʛʘʷ ʧʦ ʜʚʦʨʫ, ʫʧʘʣ ʥʘ ʛʚʦʟʜʴ ʠ ʚʳʢʦʣʦʣ ʩʝʙʝ 

ʛʣʘʟ; ʧʦʪʦʤ ʞʝʥʘ ʝʛʦ ʥʝʯʘʷʥʥʦ ʧʦʩʢʦʣʴʟʥʫʣʘʩʴ ʠ ʚʳʚʠʭʥʫʣʘ ʥʦʛʫ; ʥʘʢʦʥʝʮ, ʚ 

ʜʦʚʝʨʰʝʥʠʝ ʚʩʝʭ ʥʝʩʯʘʩʪʠʡ, ʣʫʯʰʘʷ ʢʦʨʦʚʘ ʠʭ, ʥʝ ʙʫʜʫʯʠ ʧʨʝʞʜʝ ʥʠʯʝʤ 

ʙʦʣʴʥʘ, ʚʜʨʫʛ ʧʘʣʘè [3]. ʕʪʠ ʥʝʩʯʘʩʪʴʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʦʜʨʷʜ, ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʚʣʠʷʥʠʝ ʚʝʜʴʤʳ ʥʘ ʞʠʟʥʴ ʦʢʨʫʞʘʶʱʠʭ, ʚʳʟʳʚʘʷ ʩʪʨʘʭ ʠ ʫʚʘʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ 

ʩʦʩʝʜʝʡ. ʆʪʯʘʷʥʥʳʡ ʩʦʩʝʜ ʝʜʚʘ ʫʤʠʣʦʩʪʠʚʠʣ ʩʪʘʨʫʰʢʫ ʩʣʝʟʘʤʠ ʠ ʧʦʜʘʨʢʘʤʠ, 

ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʩʪʨʘʭ ʧʝʨʝʜ ʤʘʛʠʯʝʩʢʦʡ ʩʠʣʦʡ ʚʝʜʴʤʳ ʟʘʩʪʘʚʣʷʝʪ 

ʣʶʜʝʡ ʦʙʨʘʱʘʪʴʩʷ ʢ ʥʝʡ ʩ ʧʦʯʪʝʥʠʝʤ. ʆʯʝʚʠʜʥʦ, ʤʦʪʠʚ ʚʨʝʜʠʪʝʣʴʩʪʚʘ ʩʣʫʞʠʪ 

ʚʘʞʥʳʤ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʩʣʘʚʷʥʩʢʦʡ ʤʠʬʦʣʦʛʠʝʡ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ 

ʇʦʛʦʨʝʣʴʩʢʦʛʦ, ʬʦʨʤʠʨʫʷ ʦʙʨʘʟ ʚʝʜʴʤʳ ʢʘʢ ʩʠʤʚʦʣʘ ʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʨʫʰʝʥʠʷ.  

ʉʫʤʤʠʨʫʷ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟ ʚʝʜʴʤʳ ʚ ʧʦʚʝʩʪʠ ɸʥʪʦʥʠʷ 

ʇʦʛʦʨʝʣʴʩʢʦʛʦ çʃʘʬʝʨʪʦʚʩʢʘʷ ʤʘʢʦʚʥʠʮʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ 

ʢʦʤʙʠʥʘʮʠʶ ʩʣʘʚʷʥʩʢʦʛʦ ʬʦʣʴʢʣʦʨʘ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʨʦʤʘʥʪʠʯʝʩʢʦʡ 

ʪʨʘʜʠʮʠʠ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʣʘʚʷʥʩʢʦʡ ʚʝʜʴʤʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʝʟʘʚʠʩʠʤʦ, 

ʚʝʜʴʤʘ ʇʦʛʦʨʝʣʴʩʢʦʛʦ ʠʩʧʦʣʴʟʫʝʪ ʢʦʪʘ ʢʘʢ ʧʦʤʦʱʥʠʢʘ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʚʣʠʷʥʠʝ ʟʘʧʘʜʥʦʡ ʢʫʣʴʪʫʨʳ. ʇʦʛʦʨʝʣʴʩʢʠʡ, ʚʜʦʭʥʦʚʣʷʷʩʴ ʪʚʦʨʯʝʩʪʚʦʤ 

ɻʦʬʤʘʥʘ, ʠʟʦʙʨʘʞʘʝʪ ʚʝʜʴʤʫ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʟʣʫʶ ʢʦʣʜʫʥʴʶ, ʥʦ ʠ ʢʘʢ ʩʣʦʞʥʫʶ 

ʬʠʛʫʨʫ, ʯʴʷ ʤʘʛʠʷ ʠ ʩʚʷʟʴ ʩ ʧʦʪʫʩʪʦʨʦʥʥʠʤʠ ʩʠʣʘʤʠ ʧʦʙʫʞʜʘʶʪ ʯʠʪʘʪʝʣʷ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠʩʩʣʝʜʦʚʘʪʴ ʝʝ ʤʦʪʠʚʘʮʠʶ ʠ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩ ̫

ʩʶʞʝʪʝ. ʊʝʤ ʩʘʤʳʤ, ʘʚʪʦʨ ʥʝ ʪʦʣʴʢʦ ʦʩʚʝʞʘʝʪ ʩʪʘʨʳʝ ʤʠʬʳ, ʥʦ ʠ ʩʦʟʜʘʝʪ 

ʥʦʚʳʡ, ʫʥʠʢʘʣʴʥʳʡ ʦʙʨʘʟ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʜʠʥʘʤʠʢʝ 

ʧʦʚʝʩʪʚʦʚʘʥʠʷ. 
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ʋɼʂ 351 

ɹʦʣʛʦʚʘ ʃ.ʄ. 

ʉʘʨʘʪʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʶʨʠʜʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 
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 Bolgova L.M. 

 

MODERN DIRECTIONS OF DIGITALIZATION IN THE ACTIVITIES OF 

A PUBLIC AUTHORITY'S LEGAL SERVICE 

 

Abstract: The article discusses the activities of public authority in the context of 

modern technological development. 

Key words: digitalization, public authority body, powers. 

 

ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʬʝʨʫ ʧʨʘʚʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʦ ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʷʚʣʝʥʠʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʝ ʦʨʛʘʥʠʯʝʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ 

ʚʝʢʪʦʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʇʦʩʣʝʜʥʠʡ ʦʢʘʟʳʚʘʝʪ 

ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ 

ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʨʘʚʦʚʦʡ ʨʘʙʦʪʳ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʦʨʛʘʥʘʤʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʤʦʜʠʬʠʢʘʮʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʨʝʜʠ ʧʨʘʚʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʮʠʬʨʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʢʣʶʯʝʚʫʶ 

ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè [1]. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʘʢʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʘʪʴʷ 11.1 ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʧʦʨʷʜʦʢ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʦʣʥʦʤʦʯʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʋʢʘʟʘʥʥʳʡ ʟʘʢʦʥ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʌ 

ʧʨʘʚʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʥʘʩʝʣʝʥʠʝʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʦʨʛʘʥʘʤʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, 

ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩ ʧʫʙʣʠʯʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ï ʩ ʜʨʫʛʦʡ.  
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʦʣʦʞʝʥʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠè [2]. 

ʇʦʨʷʜʦʢ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʫʯʠʣ ʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ ʚ 

ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʛʨʘʞʜʘʥ (ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ) ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦʪʜʝʣʴʥʳʝ ʧʫʙʣʠʯʥʳʝ ʧʦʣʥʦʤʦʯʠʷè [3].  

ʕʪʦʪ ʧʦʜʟʘʢʦʥʥʳʡ ʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʘʢʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʦʞʝʥʠʝ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʠʭ 

ʜʫʘʣʠʩʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʨʛʘʥʳ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʙʫʜʫʯʠ ʦʙʷʟʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʠʤʧʝʨʘʪʠʚʥʳʤʠ ʧʨʝʜʧʠʩʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʧʨʦʮʝʩʩʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʠʤʝʥʥʦ ʦʨʛʘʥʳ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʥʘʜʝʣʝʥʳ ʚʣʘʩʪʥʳʤʠ 

ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʨʘʤʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʏʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʩʠʩʪʝʤʫ ʧʨʘʚʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʘ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʥʝ 

ʪʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʠʭ ʥʘʜʣʝʞʘʱʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʬʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʩʪʘʣʦ 

ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʦʟʜʘʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʥʦʨʤʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠè, 

ʟʘʢʨʝʧʣʷʶʱʝʛʦ ʨʘʚʥʦʟʥʘʯʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʜʧʠʩʴʶ ʠ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ ʩ ʨʫʢʦʧʠʩʥʦʡ ʧʦʜʧʠʩʴʶ. ʕʪʦ ʪʨʝʙʫʝʪ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʦʩʥʘʱʝʥʠʷ ʩʣʫʞʘʱʠʭ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʫʩʠʣʝʥʥʳʤʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʦʜʧʠʩʷʤʠ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ 

ʪʘʢʠʭ ʧʦʜʧʠʩʝʡ ʤʦʞʝʪ ʟʘʤʝʜʣʷʪʴ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ, ʪʘʢ ʢʘʢ ʥʦʚʳʡ ʩʦʪʨʫʜʥʠʢ 

ʥʝ ʤʦʞʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʜʦ ʤʦʤʝʥʪʘ 

ʦʬʦʨʤʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ. ɼʘʥʥʳʡ ʘʩʧʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʶʨʠʜʠʯʝʩʢʠʤ ʦʪʜʝʣʘʤ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪʳ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʦʨʛʘʥ 
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ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʭʨʘʥʠʣʠʱʘ 

ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʨʘʙʦʪʳ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʪʘʪʴʷʭ 13 ʠ 14 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ 

ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʴʶ 1 ʩʪʘʪʴʠ 14 ʵʪʠ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʠʤʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ, ʚʢʣʶʯʘʷ ʥʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʧʦʜʧʫʥʢʪ çʦè ʧʫʥʢʪʘ 11 ʇʨʘʚʠʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

20.07.2021 ˉ 1228, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʢʣʶʯʝʥʠʝ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʨʝʛʣʘʤʝʥʪʳ ʪʨʝʙʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ [4]. 

ɺ ʢʦʥʪʝʢʩʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʶʨʠʜʠʯʝʩʢʠʭ 

ʩʣʫʞʙ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ, ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʝʘʣʠʟʫʶʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʘʚʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʥʦʨʤʦʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʝʛʣʘʤʝʥʪʘʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʨʦʮʝʜʫʨ. ʏʪʦ ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ 

ʶʨʠʜʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʴ 

ʥʦʨʤʦʪʚʦʨʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʪ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ ʥʘ ʩʤʳʩʣʦʚʳʝ ʵʣʝʤʝʥʪʳ 

ʧʨʘʚʦʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʥʘ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʯʘʩʪʴ. 

ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʪʨʝʙʦʚʘʥʠʠ, ʟʘʢʨʝʧʣʝʥʥʦʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʦ ʧʫʙʣʠʢʘʮʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʫʪʝʤ ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ ʚ ʦʪʢʨʳʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʎʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʥʷʶʪ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʳ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʘʢʪʠʚʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘ ʧʫʥʢʪʘ 7.1 ʈʝʛʣʘʤʝʥʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʧʦʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ (ʢʨʦʤʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʦʡ ʠʣʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ), ʧʨʠʤʝʥʷʷ ʫʩʠʣʝʥʥʫʶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʜʧʠʩʴ. ɹʫʤʘʞʥʳʡ ʬʦʨʤʘʪ ʜʦʢʫʤʝʥʪʦʚ ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ [5]. 

ʎʠʬʨʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʜʨʫʛʠʝ ʩʬʝʨʳ. ʅʦʚʳʝ ʧʨʘʚʠʣʘ 

ʢʦʩʥʫʣʠʩʴ ʧʨʦʮʝʜʫʨʳ ʧʨʠʥʷʪʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ʇʫʥʢʪ 4 ʇʨʘʚʠʣ ʦʪ 20.07.2021 ˉ 1228 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩʦʟʜʘʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ, ʧʨʦʚʝʨʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʧʨʦʝʢʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ ʨʝʝʩʪʨ ʫʩʣʫʛ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (çʂʦʥʩʪʨʫʢʪʦʨ ʮʠʬʨʦʚʳʭ ʨʝʛʣʘʤʝʥʪʦʚè) [6]. 

ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʡ ʩʝʢʪʦʨ. ʇʦʣʦʞʝʥʠʷ 

ʩʪʘʪʴʠ 51 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ 

ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʥʫʞʜè [7] ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ 

ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʢʦʥʪʨʘʢʪʦʚ ʫʯʘʩʪʥʠʢʘʤʠ ʩʜʝʣʢʠ ï ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ, 

ʪʘʢ ʠ ʠʩʧʦʣʥʠʪʝʣʷ.  

ʅʘʯʠʥʘʷ ʩ 2022 ʛʦʜʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʨʠʝʤʢʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʬʦʨʤʣʷʝʪʩʷ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ [8]. ɼʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʝʜʝʥʠʝ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ: ʩʦʛʣʘʩʥʦ ʯʘʩʪʠ 9 ʩʪʘʪʴʠ 103 ʫʢʘʟʘʥʥʦʛʦ ʟʘʢʦʥʘ, 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʦʢʫʤʝʥʪʳ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʢʦʥʪʨʘʢʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʦʪʨʘʞʘʶʪʩʷ ʚ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʨʝʛʠʩʪʨʘʭ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ ʚʥʝʩʝʥʠʷ ʚ ʝʜʠʥʳʡ 

ʨʝʝʩʪʨ ʢʦʥʪʨʘʢʪʦʚ. 

ʇʨʦʮʝʜʫʨʘ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʚ ʬʠʥʘʥʩʦʚʦ-ʙʶʜʞʝʪʥʦʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ. ʕʪʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʦʛʣʘʰʝʥʠʷ ʦ 

ʚʳʜʝʣʝʥʠʠ ʩʫʙʩʠʜʠʡ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʡ 

ʩʧʦʩʦʙ ʦʬʦʨʤʣʝʥʠʷ ʩʜʝʣʦʢ ʥʝ ʠʟʤʝʥʷʝʪ ʠʭ ʶʨʠʜʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ, ʦʜʥʘʢʦ 

ʮʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʧʨʝʮʝʜʝʥʪʳ ʚ 

ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [9]. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʫʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʠʯʝʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʚʝʢʪʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʬʝʨʦʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ [10]. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʣʘʪʬʦʨʤ ʩʦʟʜʘʝʪ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʤʘʩʰʪʘʙʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʦʨʛʘʥʘʤʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʦʩʤʳʩʣʝʥʠʷ ʠ ʧʨʘʚʦʚʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ, ʧʨʠʯʝʤ ʦʩʦʙʫʶ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʪʘʥʦʚʷʱʠʝʩʷ ʧʨʝʜʤʝʪʦʤ ʫʛʣʫʙʣʝʥʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ [11]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʘʩʪʦʷʱʝʤʫ 

ʧʘʨʘʛʨʘʬʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʢʣʶʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ 

ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʫ ʨʘʙʦʪʥʠʢʦʚ ʶʨʠʜʠʯʝʩʢʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʩʦʙʦʛʦ ʥʘʙʦʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʠ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ 

ʦʩʥʦʚʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʋɼʂ 343.1 

ɻʦʨʙʫʥʦʚʘ ɼ.ɸ. 

ʈʦʩʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʶʩʪʠʮʠʠ (ʈʇɸ ʄʠʥʶʩʪʘ ʈʦʩʩʠʠ)è, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ʇʈɸɺʆɺɸʗ ʇʈʀʈʆɼɸ ʀʅʉʊʀʊʋʊɸ ɸʄʅʀʉʊʀʀ ʀ ʇʆʄʀʃʆɺɸʅʀʗ ɺ 

ʈʆʉʉʀʁʉʂʆʄ ʋɻʆʃʆɺʅʆʄ ʇʈɸɺɽ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʘʚʦʚʦʡ ʧʨʠʨʦʜ rʠ ʩʦʮʠʘʣʴʥʦʡ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʠʥʩʪʠʪʫʪʦʚ ʘʤʥʠʩʪʠʠ ʠ ʧʦʤʠʣʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ 

ʫʛʦʣʦʚʥʦʤ ʧʨʘʚʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʪʨʦʥʫʪʳ ʧʨʦʙʣʝʤʳ ʨʘʟʛʨʘʥʠʯʝʥʠʷ 

ʠʥʩʪʠʪʫʪʘ ʘʤʥʠʩʪʠʠ ʠ ʧʦʤʠʣʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸʚʪʦʨ 

ʧʨʝʜʧʨʠʥʷʣ ʧʦʧʳʪʢʫ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʶʨʠʜʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ 

ʜʘʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʧʨʦʙʣʝʤʘʪʠʢʫ ʠ ʧʨʘʚʦʚʳʝ ʥʶʘʥʩʳ ʧʨʠʤʝʥʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʬʝʨʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʢʘʟʘʥʳ ʠʭ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʠ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʘ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʫʛʦʣʦʚʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ. 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʝʛʦ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʫ ʚʳʷʚʠʪʴ 

ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʥʘʟʚʘʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʠ 

ʧʨʝʜʣʦʞʠʪʴ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʥʠʩʪʠʷ, ʧʦʤʠʣʦʚʘʥʠʝ, ʛʫʤʘʥʠʟʤ, ʢʦʤʠʩʩʠʠ ʧʦ ʚʦʧʨʦʩʘʤ 

ʧʦʤʠʣʦʚʘʥʠʷ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʥʘʢʘʟʘʥʠʷ. 
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ʉʦʛʣʘʩʥʦ ʜʦʢʪʨʠʥʝ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ, ʦʙʲʷʚʣʝʥʠʝ ʘʤʥʠʩʪʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʫʨʦʯʠʚʘʝʪʩʷ ʢ ʟʥʘʯʠʤʳʤ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʜʘʪʘʤ ï ʧʨʘʟʜʥʠʢʘʤ, ʶʙʠʣʝʷʤ ʠ ʧʘʤʷʪʥʳʤ ʩʦʙʳʪʠʷʤ. ʉʘʤ 

ʠʥʩʪʠʪʫʪ ʘʤʥʠʩʪʠʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʘʢʪ ʛʫʤʘʥʠʟʤʘ, ʧʨʦʷʚʣʝʥʠʝ 

ʩʥʠʩʭʦʞʜʝʥʠʷ ʠ ʤʠʣʦʩʝʨʜʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʣʠʮ, 

ʩʦʚʝʨʰʠʚʰʠʭ ʧʨʝʩʪʫʧʣʝʥʠʷ. 

ʈʝʰʝʥʠʷ ʦʙ ʘʤʥʠʩʪʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʪʨʝʯʘʶʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʨʝʘʢʮʠʶ 

ʦʙʱʝʩʪʚʘ ʠ ʚʳʩʪʫʧʘʶʪ ʩʝʨʴʸʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʤʥʠʩʪʠʷ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 

ʫʤʠʨʦʪʚʦʨʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʝʩʪʚʦ ʠ ʧʦʚʳʰʘʪʴ ʤʦʨʘʣʴʥʳʡ ʘʚʪʦʨʠʪʝʪ 

ʚʣʘʩʪʠ. ʊʘʢʞʝ ʦʥʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʪʠʤʫʣʦʤ ʧʨʘʚʦʧʦʩʣʫʰʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʜʣʷ 

ʘʤʥʠʩʪʠʨʦʚʘʥʥʳʭ ʣʠʮ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʩʦʮʠʫʤʝ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʯʘʩʪʦʝ ʠʟʜʘʥʠʝ ʘʢʪʦʚ ʘʤʥʠʩʪʠʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ ʥʝʦʧʨʘʚʜʘʥʥʦ 

ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʠʮ ʤʦʞʝʪ ʫʪʨʘʪʠʪʴ ʩʤʳʩʣ ʘʤʥʠʩʪʠʠ. ɺ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʩʦʟʥʘʥʠʠ ʵʪʦ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ, ʦʩʦʙʝʥʥʦ ʫ ʥʝʫʩʪʦʡʯʠʚʳʭ 

ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ, ʯʫʚʩʪʚʦ ʙʝʟʥʘʢʘʟʘʥʥʦʩʪʠ ʟʘ ʩʦʜʝʷʥʥʦʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʩʪʠʪʫʪʳ ʘʤʥʠʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʤʠʣʦʚʘʥʠʷ ʛʨʘʞʜʘʥ, 

ʦʩʫʞʜʝʥʥʳʭ ʢ ʣʠʰʝʥʠʶ ʩʚʦʙʦʜʳ, ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ. ʅʘ ʬʦʥʝ ʩʣʦʞʠʚʰʝʡʩʷ 

ʦʙʩʪʘʥʦʚʢʠ ʘʤʥʠʩʪʠʷ ʠ ʧʦʤʠʣʦʚʘʥʠʝ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʷʨʢʠʝ ʬʦʨʤʳ 

ʧʦʦʱʨʝʥʠʷ ʣʠʮ, ʩʦʚʝʨʰʠʚʰʠʭ ʧʨʝʩʪʫʧʣʝʥʠʝ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʚʦʚʦʤʫ ʟʘʢʨʝʧʣʝʥʠʶ 

ʠʥʩʪʠʪʫʪʦʚ ʘʤʥʠʩʪʠʠ ʠ ʧʦʤʠʣʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʩʪ. 84 ʠ ʩʪ. 85 ʛʣʘʚʳ 13 ʋʂ 

ʈʌ. ɸʤʥʠʩʪʠʷ ʠ ʧʦʤʠʣʦʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʜʣʷ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʣʠʮ ʦʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʢʘʟʘʥʠʷ 

[1]. 

ɿʦʨʠʥʘ ɽ.ɸ. ʦʪʤʝʯʘʝʪ, ʯʪʦ, ʧʨʠ ʧʨʘʚʦʚʦʤ ʧʨʠʤʝʥʝʥʠʠ ʘʤʥʠʩʪʠʠ ʠ 

ʧʦʤʠʣʦʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʦʚ ʛʫʤʘʥʠʟʤʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʨʘʞʜʘʥ, ʩʦʚʝʨʰʠʚʰʠʭ ʫʛʦʣʦʚʥʦ-ʥʘʢʘʟʫʝʤʦʝ ʜʝʷʥʠʝ [2, ʩ.132-143]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʛʘʨʘʥʪʠʨʦʚʘʥʘ 

ʦʩʥʦʚʥʳʤ ʟʘʢʦʥʦʤ ʛʦʩʫʜʘʨʩʪʚʘ ï ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʋʛʦʣʦʚʥʳʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʤ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ 

ʧʦʥʷʪʠʝ ʠ ʧʨʘʚʦʚʘʷ ʧʨʠʨʦʜʘ ʠʥʩʪʠʪʫʪʦʚ ʘʤʥʠʩʪʠʠ ʠ ʧʦʤʠʣʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʝʣʳ ʠ ʬʦʨʤʳ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʨʷʜ ʘʚʪʦʨʦʚ, ʝʜʠʥʩʪʚʦ ʘʤʥʠʩʪʠʠ ʠ ʧʦʤʠʣʦʚʘʥʠʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʤʝʨʳ ʩʥʠʩʭʦʜʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʛʨʘʞʜʘʥʘʤ, ʧʨʠʩʪʫʧʠʚʰʠʤ ʟʘʢʦʥ, ʥʦʩʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʝʜʠʥʦʨʘʟʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʪʘʢʞʝ ʠʭ ʜʝʡʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʣʠʮ, ʫʞʝ 

ʩʦʚʝʨʰʠʚʰʠʭ ʧʨʝʩʪʫʧʣʝʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʠʟʜʘʥʠʷ ʘʢʪʦʚ ʘʤʥʠʩʪʠʠ ʠʣʠ 

ʧʦʤʠʣʦʚʘʥʠʷ [3, ʩ. 67-71]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʧʨʘʚʦʤ ʥʘ ʦʙʲʷʚʣʝʥʠʝ ʘʤʥʠʩʪʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʙʣʘʜʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ ï ʥʠʞʥʷʷ ʧʘʣʘʪʘ ʌʝʜʝʨʘʣʴʥʦʛʦ 
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ʩʦʙʨʘʥʠʷ ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɼʫʤʘ ʈʌ. ʇʨʠ ʵʪʦʤ ʜʦ ʩʠʭ ʧʦʨ ʚ ʥʘʫʯʥʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʥʝ ʫʛʘʩʘʶʪ ʩʧʦʨʳ ʦ ʪʦʤ, ʢ ʢʘʢʦʤʫ ʠʤʝʥʥʦ ʧʨʘʚʦʚʦʤʫ ʠʥʩʪʠʪʫʪʫ 

ʦʪʥʦʩʠʪʩʷ ʠʥʩʪʠʪʫʪ ʘʤʥʠʩʪʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʨʷʜ ʘʚʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʂʦʭʤʘʥ ɼ.ɺ. ʧʦʣʘʛʘʝʪ, ʯʪʦ ʘʤʥʠʩʪʠʷ ʷʚʣʷʝʪʩʷ ʠʥʩʪʠʪʫʪʦʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ 

ʧʨʘʚʘ, ʧʦʩʢʦʣʴʢʫ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʫʤʘʥʠʟʤʘ ʠ 

ʤʠʣʦʩʝʨʜʠʷ [4, ʩ.21-25]. ʉʦʛʣʘʰʘʷʩʴ ʩ ʫʢʘʟʘʥʥʳʤ ʤʥʝʥʠʝʤ, ʚʩʝ ʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʘʚʦʚʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʘʤʥʠʩʪʠʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʬʝʨʝ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʩʪ. 84 ʋʂ ʈʌ, ʧ.3 ʯ. 1 

ʩʪ. 27 ʋʇʂ ʈʌ, ʧ. çʜè ʩʪ. 172 ʋʀʂ ʈʌ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ, ʢʘʢ ʥʘʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʩʪʠʪʫʪ ʘʤʥʠʩʪʠʠ ʠʤʝʝʪ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʘʚʦʚʫʶ ʧʨʠʨʦʜʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ ʦʩʥʦʚʥʦʛʦ 

ʟʘʢʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʶʨʠʜʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʘʤʥʠʩʪʠʠ ʟʘʢʨʝʧʣʷʝʪ ʫʛʦʣʦʚʥʳʡ ʟʘʢʦʥ. 

ʆʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝʨʝʩ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʟʠʮʠʷ ʘʚʪʦʨʦʚ, ʧʦ 

ʤʥʝʥʠʶ ʢʦʪʦʨʳʭ, ʘʤʥʠʩʪʠʷ ʷʚʣʷʝʪʩʷ ʤʝʞʦʪʨʘʩʣʝʚʳʤ ʠʥʩʪʠʪʫʪʦʤ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʠʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʯʘʣ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʧʨʘʚʘ [5]. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʪʝʟʠʩʘ ʩʣʫʞʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʤʥʠʩʪʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʥʝ ʪʦʣʴʢʦ ʚ ʩʬʝʨʝ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, ʥʦ ʠ ʚ ʪʘʤʦʞʝʥʥʳʤ ʧʨʘʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧ. 

7 ʩʪ. 29 ʊʘʤʦʞʝʥʥʦʛʦ ʢʦʜʝʢʩʘ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ [6]. 

ʈʦʩʩʠʡʩʢʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʠʟʚʝʩʪʥʳ ʪʘʢʞʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʘʯʥʳʝ 

ʘʤʥʠʩʪʠʠè, ʘʤʥʠʩʪʠʠ ʚ ʩʬʝʨʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, 

ʦʙʝʩʧʝʯʝʥʥʳʝ ʧ. 4 ʩʪ. 24.5 ʂʦɸʇ ʈʌ.  

ɺ ʩʬʝʨʝ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʪʝʢʩʪ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʘʤʥʠʩʪʠʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʧʨʝʘʤʙʫʣʫ, ʩʦʜʝʨʞʘʱʫʶ ʧʨʠʯʠʥʳ ʦʙʲʷʚʣʝʥʠʷ, ʢʘʪʝʛʦʨʠʠ ʣʠʮ, ʧʦʜʣʝʞʘʱʠʭ 

ʘʤʥʠʩʪʠʨʦʚʘʥʠʶ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʢʘʟʘ ʚ ʧʨʠʤʝʥʝʥʠʠ ʘʤʥʠʩʪʠʠ, ʘ ʪʘʢʞʝ 

ʫʢʘʟʘʥʠʝ ʥʘ ʚʨʝʤʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʚʩʪʫʧʘʝʪ ʚ ʩʠʣʫ ʘʢʪ ʦʙ 

ʘʤʥʠʩʪʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʤʝʯʘʝʪ ɸ.ʉ. ɾʦʣʦʙʦʚʘ, ʦʙʲʷʚʣʝʥʠʝ ʘʤʥʠʩʪʠʠ 

ʧʨʠʫʨʦʯʝʥʦ ʢ ʢʨʫʧʥʳʤ ʜʘʪʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʘʟʜʥʠʢʦʚ: ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ 

ʘʤʥʠʩʪʠʷ ʙʳʣʘ ʦʙʲʷʚʣʝʥʘ ʚ 2015 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ 70-ʣʝʪʠʝʤ ʧʦʙʝʜʳ ʚ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ [7, ʩ. 413-417]. ʏʘʩʪʴ 2 ʩʪ. 84 ʋʂ ʈʌ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʤʥʠʩʪʠʨʦʚʘʥʠʷ ʣʠʮ, ʦʞʠʜʘʶʱʠʭ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʧʦ 

ʬʘʢʪʫ ʩʦʚʝʨʰʝʥʥʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʘ ʩʪʘʜʠʠ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ. ʇʨʠ 

ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʤʥʠʩʪʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʦʩʠʪ ʫʩʣʦʚʥʦ ï ʥʝ 

ʨʝʘʙʠʣʠʪʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ: ʬʘʢʪ ʦʙʲʷʚʣʝʥʠʷ ʘʤʥʠʩʪʠʠ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʩʪʴ ʜʝʷʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝ ʨʝʘʙʠʣʠʪʠʨʫʶʱʠʤ 

ʦʩʥʦʚʘʥʠʷʤ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʘʤʥʠʩʪʠʠ ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ, ʥʦ ʚʩʝ ʞʝ ʢʘʢ ʬʘʢʪ, 

ʩʫʜʠʤʦʩʪʴ ʧʨʠ ʵʪʦʤ ʥʝ ʣʠʢʚʠʜʠʨʫʝʪʩʷ [8, ʩ. 29-34]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤ ʫʛʦʣʦʚʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʘʤʥʠʩʪʠʨʦʚʘʥʥʤrʠ ʤʦʛʫʪ ʙʳʪʴ 

ʪʘʢʞʝ ʣʠʮʘ, ʫʞʝ ʦʪʙʳʚʘʶʱʠʝ ʥʘʢʘʟʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ. ʀʟ ʩʦʜʝʨʞʘʥʠʷ 

ʯʘʩʪʠ 2 ʩʪʘʪʴʠ 84 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʢʪ ʘʤʥʠʩʪʠʠ ʤʦʞʝʪ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʦʣʥʦʝ ʦʩʚʦʙʦʞʜʝʥʠʝ ʣʠʮ ʦʪ ʦʪʙʳʚʘʥʠʷ ʥʘʢʘʟʘʥʠʷ, 

ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʘ, ʟʘʤʝʥʫ ʥʘʢʘʟʘʥʠʷ ʥʘ ʙʦʣʝʝ ʤʷʛʢʦʝ ʠʣʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʠʜʘ ʥʘʢʘʟʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʘʢʪʝ ʘʤʥʠʩʪʠʠ 
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ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ 

ʘʤʥʠʩʪʠʠ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʣʠʮʘ, ʩʦʚʝʨʰʠʚʰʠʝ ʪʷʞʢʠʝ ʠ ʦʩʦʙʦ ʪʷʞʢʠʝ 

ʧʨʝʩʪʫʧʣʝʥʠʷ, ʨʘʥʝʝ ʩʫʜʠʤʳʝ ʟʘ ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʷʥʠʷ, ʘ ʪʘʢʞʝ ʪʝ, ʢʪʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʜʦʧʫʩʢʘʣʠ ʥʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʦʪʙʳʚʘʥʠʷ 

ʥʘʢʘʟʘʥʠʷ. 

ʊʘʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʛʫʤʘʥʠʟʤʦʤ ʠ ʧʨʘʚʦʧʦʨʷʜʢʦʤ: ʘʤʥʠʩʪʠʷ, ʷʚʣʷʷʩʴ ʘʢʪʦʤ ʤʠʣʦʩʝʨʜʠʷ, ʥʝ 

ʜʦʣʞʥʘ ʧʦʜʨʳʚʘʪʴ ʧʨʠʥʮʠʧʳ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʛʦʩʫʜʘʨʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʯʝʪʢʠʝ ʢʨʠʪʝʨʠʠ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʠʩʢʣʶʯʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʤʥʠʩʪʠʠ ʢ ʣʠʮʘʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ 

ʧʦʚʳʰʝʥʥʫʶ ʦʙʱʝʩʪʚʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʠʣʠ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤ ʥʝʧʨʠʷʪʠʝ 

ʧʨʘʚʦʚʳʭ ʥʦʨʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʘʢʪʘʭ ʘʤʥʠʩʪʠʠ ʯʘʩʪʦ ʫʯʠʪʳʚʘʶʪʩʷ ʠ ʠʥʳʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʣʠʯʥʦʩʪʴ ʦʩʫʞʜʸʥʥʦʛʦ, ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʚ ʤʝʩʪʘʭ 

ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ, ʥʘʣʠʯʠʝ ʭʦʜʘʪʘʡʩʪʚ ʦʪ ʧʦʪʝʨʧʝʚʰʠʭ, ʥʘʣʠʯʠʝ ʥʘ 

ʠʞʜʠʚʝʥʠʠ ʤʘʣʦʣʝʪʥʠʭ ʜʝʪʝʡ ʠʣʠ ʠʥʚʘʣʠʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʤʥʠʩʪʠʷ, ʵʪʦ ʥʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʩʚʦʙʦʞʜʝʥʠʝ, ʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚʟʚʝʰʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʨʝʘʣʠʟʫʝʤʦʝ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʧʨʘʚʦʚʦʛʦ 

ʤʝʭʘʥʠʟʤʘ. ɽʸ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ 

ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʯʝʪʘʥʠʝ ʛʫʤʘʥʥʦʩʪʠ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʠʥʪʝʨʝʩʦʚ ʧʨʘʚʦʩʫʜʠʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʤʦʨʘʣʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʧʨʦʮʝʜʫʨʘ ʘʤʥʠʩʪʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ ʠ ʥʝ ʜʦʣʞʥʘ 

ʜʦʧʫʩʢʘʪʴ ʧʨʦʠʟʚʦʣʘ ʠʣʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʷʜ ʘʚʪʦʨʦʚ, ʠʩʩʣʝʜʫʶʱʠʭ ʧʨʘʚʦʚʫʶ ʧʨʠʨʦʜʫ ʧʨʠʤʝʥʝʥʠʷ ʘʢʪʘ 

ʦʙ ʘʤʥʠʩʪʠʠ, ʫʪʚʝʨʞʜʘʪʁ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʠʟ ʥʠʭ, ʥʦʩʷʪ ʷʚʥʦ çʨʘʟʛʨʫʟʦʯʥʳʡè 

ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʩʣʝʜʫʶʪ, ʧʦ ʩʫʪʠ, ʦʜʥʫ ʦʩʥʦʚʥʫʶ ʮʝʣʴ ï ʤʘʩʩʦʚʦʝ ʦʩʚʦʙʦʞʜʝʥʠʝ 

ʦʩʫʞʜʸʥʥʳʭ ʠʟ ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʯʨʝʟʤʝʨʥʦʡ 

ʧʝʨʝʧʦʣʥʝʥʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʛʫʤʘʥʠʩʪʠʯʝʩʢʫʶ ʠ ʩʠʤʚʦʣʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʘʤʥʠʩʪʠʠ, ʧʨʝʚʨʘʱʘʷ ʝʸ ʠʟ ʘʢʪʘ ʤʠʣʦʩʝʨʜʠʷ ʚ ʠʥʩʪʨʫʤʝʥʪ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʦʡ [9, ʩ.72-79].  

ʉʦʛʣʘʩʥʦ ʩʤʳʩʣʫ ʩʪʘʪʴʠ 50 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʧʦʤʠʣʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ 

ʫʛʦʣʦʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ, ʧʨʠʤʝʥʠʤʳʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʣʠʮʘʤ, ʫʞʝ ʦʩʫʞʜʸʥʥʳʤ 

ʟʘ ʧʨʝʩʪʫʧʣʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʤʥʠʩʪʠʠ, ʧʦʤʠʣʦʚʘʥʠʝ ʥʦʩʠʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʩʤʷʛʯʝʥʠʠ ʥʘʟʥʘʯʝʥʥʦʛʦ ʝʤʫ ʥʘʢʘʟʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ 

ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʦʪʙʳʪʠʷ ʥʘʢʘʟʘʥʠʷ.  

ʉʫʙʲʝʢʪʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʦʤʠʣʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʞʜʘʥʘʤʠ ʧʨʘʚʘ ʥʘ 

ʧʦʤʠʣʦʚʘʥʠʝ ʠʟʣʦʞʝʥʳ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

28.12.2012 ˉ 1500 [10]. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʤʠʣʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʩʦʙʦ ʩʣʦʞʥʳʭ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʦʩʨʦʯʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʥʘʢʘʟʘʥʠʷ 

ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 
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ɺ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʝ ʠ 

ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʙʳʣʠ ʚʥʝʩʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ [11], ʚ ʯʘʩʪʥʦʩʪʠ, ʋʂ ʈʌ ʜʦʧʦʣʥʝʥ ʩʪ. 78.1, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ, ʯʪʦ 

ʚ ʩʚʷʟʠ ʩ ʧʨʠʟʳʚʦʤ ʥʘ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ ʚ ʧʝʨʠʦʜ ʤʦʙʠʣʠʟʘʮʠʠ ʣʠʮʘ, 

ʧʦʜʣʝʞʘʱʠʝ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʥʝʝ ʚ ʩʚʷʟʠ ʩ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʚʦʝʥʥʦʡ ʩʣʫʞʙʳ ʫʢʘʟʘʥʥʳʝ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪ. 80.2 ʋʂ ʈʌ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʥʘʢʘʟʘʥʠʷ ʟʘʢʣʶʯʝʥʥʳʝ ʤʦʛʫʪ ʧʨʦʡʪʠ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ ʚ 

ʨʷʜʘʭ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ ʈʌ. ɺ ʧʦʨʷʜʢʝ ʘʤʥʠʩʪʠʠ ʠʣʠ ʧʦʤʠʣʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʫʯʘʩʪʠʝʤ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʦʩʫʞʜʝʥʥʳʝ ʧʦʣʫʯʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʦʚʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʦʙʱʝʩʪʚʦ, ʩʦʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ ʠ 

ʧʝʨʝʦʮʝʥʠʪʴ ʩʚʦʠ ʞʠʟʥʝʥʥʳʝ ʧʨʠʦʨʠʪʝʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠ, ʧʦʣʘʛʘʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʮʝʣʦʩʪʥʦʡ ʠ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʡ ʦʮʝʥʢʠ 

ʢʦʤʠʩʩʠʠ ʧʦ ʧʦʤʠʣʦʚʘʥʠʶ ʠʥʜʠʚʠʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʩʠʭʦʣʦʛʦʤ ʢʘʞʜʦʛʦ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ 

ʫʯʘʩʪʠʝ ʚ ʉɺʆ ʠ ʨʘʩʩʯʠʪʳʚʘʶʱʝʛʦ ʥʘ ʚʳʥʝʩʝʥʠʝ ʘʢʪʘ ʧʦʤʠʣʦʚʘʥʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦʣʘʛʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʢʦʤʠʩʩʠʷʭ ʧʦ ʚʦʧʨʦʩʘʤ 

ʧʦʤʠʣʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ: ʦʙʫʯʝʥʠʝ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʠ ʧʨʘʢʪʠʢʘʤ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʩʧʨʘʚʝʜʣʠʚʳʝ ʨʝʰʝʥʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʪʝʨʤʠʥ çʧʦʤʠʣʦʚʘʥʠʝè ʫʧʦʤʠʥʘʝʪʩʷ ʚ 

ʯʝʪʳʨʸʭ ʩʪʘʪʴʷʭ ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ 

ʥʦʨʤ ʥʝ ʨʘʩʢʨʳʚʘʝʪ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʮʝʜʫʨ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʥʷʪʠʝʤ ʠʣʠ 

ʠʩʧʦʣʥʝʥʠʝʤ ʘʢʪʘ ʧʦʤʠʣʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʩʳʣʢʘ ʥʘ ʧʦʤʠʣʦʚʘʥʠʝ ʚ ʯʘʩʪʠ 

5 ʩʪʘʪʴʠ 413 ʋʇʂ ʈʌ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʣʝʜʦʚʘʪʝʣʴ ʠʣʠ ʜʦʟʥʘʚʘʪʝʣʴ ʚʧʨʘʚʝ 

ʧʨʝʢʨʘʪʠʪʴ ʫʛʦʣʦʚʥʦʝ ʧʨʝʩʣʝʜʦʚʘʥʠʝ, ʚʳʟʳʚʘʝʪ ʧʨʘʚʦʚʫʶ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʤʠʣʦʚʘʥʠʝ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʧʨʝʢʨʘʱʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ 

ʧʨʷʤʦ ʥʝ ʟʘʢʨʝʧʣʝʥʦ ʚ ʧʝʨʝʯʥʝ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʩʪʘʪʴʸʡ 24 ʋʇʂ ʈʌ, ʠ ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ ʨʘʤʢʘʭ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʘʪʴʝ 28.2 ʋʇʂ ʈʌ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʧʨʝʢʨʘʱʝʥʠʝ 

ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʜʝʷʪʝʣʴʥʳʤ ʨʘʩʢʘʷʥʠʝʤ, ʧʦʤʠʣʦʚʘʥʠʝ 

ʪʘʢʞʝ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ. 

ɺʳʰʝʫʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʩʩʦʥʘʥʩʝ ʤʝʞʜʫ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-

ʧʨʘʚʦʚʦʡ ʧʨʠʨʦʜʦʡ ʧʦʤʠʣʦʚʘʥʠʷ ʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʩʠʩʪʝʤʝ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʇʦʤʠʣʦʚʘʥʠʝ, ʟʘʢʨʝʧʣʸʥʥʦʝ ʚ ʩʪʘʪʴʝ 89 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʦʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʥʦʩʠʪ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʳʡ, ʛʫʤʘʥʠʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʦ ʥʝ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ 

ʘʥʥʫʣʠʨʦʚʘʥʠʝ ʧʨʠʛʦʚʦʨʘ, ʘ ʣʠʰʴ ʠʟʤʝʥʷʝʪ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ï ʩʤʷʛʯʘʝʪ 

ʥʘʢʘʟʘʥʠʝ ʠʣʠ ʦʩʚʦʙʦʞʜʘʝʪ ʦʪ ʥʝʛʦ. ʆʜʥʘʢʦ ʋʇʂ ʈʌ ʥʝ ʩʦʜʝʨʞʠʪ ʥʦʨʤ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʨʷʜʦʢ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʧʦʤʠʣʦʚʘʥʠʠ ʚ ʤʘʪʝʨʠʘʣʳ ʜʝʣʘ, 

ʫʚʝʜʦʤʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʇʨʝʟʠʜʝʥʪʘ ʧʦ ʚʦʧʨʦʩʘʤ 

ʨʝʘʣʠʟʘʮʠʠ ʘʢʪʘ ʧʦʤʠʣʦʚʘʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʨʘʚʦʚʘʷ ʢʦʣʣʠʟʠʷ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʤʠʣʦʚʘʥʠʝ, 

ʵʪʦ, ʧʨʠʟʥʘʥʥʘʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʘʷ ʛʘʨʘʥʪʠʷ, ʘ ʩ ʜʨʫʛʦʡ, ʦʪʩʫʪʩʪʚʠʝ ʝʛʦ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʚ ʋʇʂ ʟʘʪʨʫʜʥʷʝʪ ʠʩʧʦʣʥʝʥʠʝ ʠ ʚʝʜʸʪ ʢ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. 

ɺ ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʥʦʨʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʧʦʣʘʛʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʣʠʙʦ ʚʢʣʶʯʠʪʴ ʚ ʩʪʘʪʴʶ 24 ʋʇʂ ʈʌ 

ʧʦʤʠʣʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʨʝʢʨʘʱʝʥʠʷ 

ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ, ʣʠʙʦ ʜʦʧʦʣʥʠʪʴ ʋʇʂ ʈʌ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʛʣʘʚʦʡ, 

ʨʝʛʫʣʠʨʫʶʱʝʡ ʧʦʨʷʜʦʢ ʠʩʧʦʣʥʝʥʠʷ ʘʢʪʦʚ ʧʦʤʠʣʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʩʨʦʢʠ, 

ʢʦʤʧʝʪʝʥʪʥʳʝ ʦʨʛʘʥʳ ʠ ʧʦʨʷʜʦʢ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʫʜʝʙʥʳʝ ʨʝʰʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʝ ʫʨʝʛʫʣʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʫʶʱʠʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʩʣʝʜʦʚʘʣʦ ʙʳ ʨʘʟʨʝʰʠʪʴ ʧʫʪʤy ʚʥʝʩʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ʋʇʂ ʈʌ ʠ ʚ ʟʘʢʦʥ ʦ 

ʧʦʤʠʣʦʚʘʥʠʠ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ, ʫʛʦʣʦʚʥʦʛʦ ʠ 

ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʩʪʠʪʫʪʘ ʧʦʤʠʣʦʚʘʥʠ.̫ 
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ʋɼʂ 343.9 

ɼʦʥʮʦʚ ʊ. ɺ. 

ʈʦʩʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʶʩʪʠʮʠʠ (ʈʇɸ ʄʠʥʶʩʪʘ ʈʦʩʩʠʠ)è ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʉʃɽɼʆɺɸʅʀʗ ʅɽɿɸʂʆʅʅʆʁ ʇʈʆɼɸɾʀ 

ʆɻʅɽʉʊʈɽʃʔʅʆɻʆ ʆʈʋɾʀʗ ɺ ʈʌ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʦʡ 

ʧʨʦʜʘʞʝʡ ʦʛʥʝʩʪʨʝʣʴʥʦʛʦ ʦʨʫʞʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʠʤʝʨʳ ʫʛʦʣʦʚʥʳʭ ʜʝʣ, ʧʨʠʚʦʜʷʪʩʷ ʧʨʦʙʣʝʤʳ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʪʘʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʘʤ (ʩʪ. 222 ʋʂ ʈʌ, ʌɿ çʆʙ ʦʨʫʞʠʠè), 

ʤʝʪʦʜʘʤ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʠʷʤ ʧʦ ʫʩʠʣʝʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʢʨʠʤʠʥʘʣʠʩʪʦʚ ʚ ʯʘʩʪʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʢʨʳʪʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ 

ʦʨʫʞʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ; ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʦʨʫʞʠʷ; 

ʨʘʩʩʣʝʜʦʚʘʥʠʝ; ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫʞʠʝ. 

 

Dontsov T.ɺ. 

Rostov Institute (Branch) of the All-Russian State University of Justice (Russian 

Ministry of Justice), Rostov-on-Don, Russia 

 

CRIMINALISTIC FEATURES FOR THE INVESTIGATION OF ILLEGAL 

SALE OF FIREARMS IN THE RUSSIAN FEDERATION 

 

Abstract. The article analyzes legal norms and practical methods used in the 

investigation of crimes related to the illegal sale of firearms. It examines statistical 

indicators and examples of criminal cases, identifies problems of criminalistic 

investigation of such crimes, and proposes ways to improve this activity. Special 

attention is paid to regulatory acts (Article 222 of the Criminal Code of the Russian 

Federation, the Federal Law çOn Weaponsè), methods of forensic examination and 

operational-search activities, as well as proposals for strengthening legislation and 

improving technical equipment. The conclusions obtained may be useful for law 

enforcement officers and forensic specialists in terms of increasing the efficiency of 

solving crimes related to the illegal circulation of weapons. 

Keywords: criminalistics; illegal trafficking in weapons; investigation; criminalistic 

support; firearms. 
 

 

 



 

209 
 

ʅʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʦʛʥʝʩʪʨʝʣʴʥʦʛʦ ʦʨʫʞʠʷ, ʙʦʝʧʨʠʧʘʩʦʚ, ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ 
ʠ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ 
ʦʧʘʩʥʳʭ ʩʬʝʨ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʘʥʘʣʦʚ 
ʥʝʣʝʛʘʣʴʥʦʛʦ ʦʙʦʨʦʪʘ ʦʨʫʞʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʝʩʪʫʧʥʳʭ 
ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʩʦʯʝʪʘʥʠʝ ʵʪʥʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 
ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʙʳʚʰʝʛʦ ʉʉʉʈ ʦʧʨʝʜʝʣʷʶʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ 
[1, C. 2]. 
ʋʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ 
ʦʨʫʞʠʷ ʠ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ 
ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʸʥʥʦʩʪʴʶ ʧʨʝʩʪʫʧʥʠʢʦʚ.  
ʅʝʟʘʢʦʥʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʧʝʨʝʜʘʯʘ, ʩʙʳʪ, ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʚʦʟʢʘ ʦʨʫʞʠʷ, ʝʛʦ 
ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ ʠ ʙʦʝʧʨʠʧʘʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ 
ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ. ɿʘʢʦʥʦʜʘʪʝʣʴ ʚʳʜʝʣʠʣ ʵʪʠ ʜʝʷʥʠʷ 
ʦʪʜʝʣʴʥʦʡ ʩʪʘʪʴʝʡ ʋʂ ʈʌ: ʪʘʢ, ʯ. 1 ʠ 2 ʩʪ. 222 ʋʂ ʈʌ [2] ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʝʟʘʢʦʥʥʳʝ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʥʦʰʝʥʠʝ ʦʨʫʞʠʷ, ʘ ʯ. 2 
ʩʪ. 222 ï ʟʘ ʥʝʟʘʢʦʥʥʳʡ ʩʙʳʪ (ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʥʘ 5ï8 ʣʝʪ) ʇʨʠ ʵʪʦʤ ʌʝʜʝʨʘ-
ʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʨʫʞʠʠè [3] ʨʝʛʫʣʠʨʫʝʪ ʫʩʣʦʚʠʷ ʦʙʦʨʦʪʘ ʦʨʫʞʠʷ, ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʟʘʱʠʪʫ ʞʠʟʥʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʦʨʴʙʫ ʩ ʥʝʟʘʢʦʥʥʳʤ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʨʫʞʠʷ. ʉʪʘʙʠʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʥʦʨʤʳ, ʦʜʥʘʢʦ, 
ʪʨʝʙʫʶʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʘʩʩʣʝʜʦʚʘʥʠʡ: 
ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ ʦʨʫʞʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʦʙʲʝʜʠʥʠʪʴ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʦʡ 
ʩʣʝʜʩʪʚʠʷ ʠ ʵʢʩʧʝʨʪʠʟʳ. 
ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʙʦʨʦʪʘ ʦʨʫʞʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʋʂ ʈʌ ʠ ʌɿ çʆʙ 
ʦʨʫʞʠʠè. ʉʪ. 222 ʋʂ ʈʌ ʯʝʪʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 
ʥʝʟʘʢʦʥʥʳʡ ʩʙʳʪ ʦʨʫʞʠʷ (ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʥʘ 5ï8 ʣʝʪ ʟʘ ʯ. 2), ʧʨʠ ʵʪʦʤ ʝʩʣʠ 
ʩʙʳʪ ʩʦʚʝʨʰʝʥ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʛʨʫʧʧʦʡ, ʩʨʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 10ï15 ʣʝʪ. 
ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʨʫʞʠʠè ʦʧʨʝʜʝʣʷʝʪ ʧʦʥʷʪʠʝ çʦʙʦʨʦʪ ʦʨʫʞʠʷè ʢʘʢ 
ʢʦʤʧʣʝʢʩ ʦʧʝʨʘʮʠʡ (ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʦʨʛʦʚʣʷ, ʧʨʦʜʘʞʘ, ʭʨʘʥʝʥʠʝ ʠ ʜʨ.) ʩ ʨʫʯʥʳʤ 
ʦʨʫʞʠʝʤ ʠ ʧʘʪʨʦʥʘʤʠ. ɿʘʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ, ʫʯʸʪ ʠ ʢʦʥʪʨʦʣʴ ʟʘ 
ʣʝʛʘʣʴʥʳʤ ʦʙʦʨʦʪʦʤ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʟʘʢʦʥʥʳʡ 
ʦʙʦʨʦʪ ʢʘʢ çʦʩʦʙʦ ʦʧʘʩʥʳʡè). ʆʜʥʘʢʦ ʨʷʜ ʧʦʥʷʪʠʡ (çʥʝʟʘʢʦʥʥʳʡè, çʩʙʳʪè ʠ ʜʨ.) 
ʬʦʨʤʘʣʴʥʦ ʥʝ ʚʩʝʛʜʘ ʩʦʧʦʩʪʘʚʠʤ ʩ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʤʠ ʨʝʘʣʠʷʤʠ, ʯʪʦ ʩʦʟʜʘʝʪ 
ʩʣʦʞʥʦʩʪʠ ʚ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʡ [4, C. 337]. 
ʉʪʘʪʠʩʪʠʢʘ ʄɺɼ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ ʦʨʫʞʠʷ, 
ï ʩ 24,8 ʪʳʩ. ʚ 2020 ʛ. ʜʦ 18,6 ʪʳʩ. ʚ 2024 ʛ. ɿʘ 2024 ʛ. ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʠ ʧʨʝʩʝʢʣʠ 
ʦʢʦʣʦ 2,7 ʪʳʩ. ʪʘʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ [5]. ʅʘ ʥʘʯʘʣʦ 2025 ʛʦʜʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
ʙʦʣʝʝ 3 ʪʳʩ. ʧʨʝʩʪʫʧʣʝʥʠʡ, ʛʜʝ ʬʠʛʫʨʠʨʫʝʪ ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʦʨʫʞʠʷ [6].  ʅʘ 
ʧʨʘʢʪʠʢʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʢʚʘʣʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʪ. 222 ʋʂ ʈʌ (ʧʦ ʯ. 1 ʠʣʠ ʯ. 2), ʘ 
ʠʥʦʛʜʘ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʪʘʪʝʡ (ʥʘʧʨʠʤʝʨ, ʩʦ ʩʪ. 222.1 ï ʦʙ ʦʙʦʨʦʪʝ ʚʟʨʳʚʯʘʪʢʠ). 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʥʝʜʘʚʥʠʝ ʫʛʦʣʦʚʥʳʝ ʜʝʣʘ: ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ 
[7] ʦʙʣʘʩʪʠ ʚ ʦʢʪʷʙʨʝ 2025 ʛʦʜʘ ʦʩʫʜʠʣʠ ʜʚʫʭ ʤʫʞʯʠʥ, ʧʨʦʜʘʚʰʠʭ ʘʚʪʦʤʘʪ ɸʂ-
74ʄ ʠ 234 ʧʘʪʨʦʥʘ ʯʝʨʝʟ ʧʦʩʨʝʜʥʠʢʘ (ʦʩʫʞʜʝʥʥʳʡ ʥʘ 5 ʛ. 3 ʤʝʩ. ʟʘ ʥʝʟʘʢʦʥʥʳʡ 
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ʩʙʳʪ ʦʨʫʞʠʷ ʠ ʙʦʝʧʨʠʧʘʩʦʚ); ʚ ɼʘʛʝʩʪʘʥʝ, ʚ ʥʦʷʙʨʝ 2023 ʛʦʜʘ, ʚʦʟʙʫʞʜʝʥʦ ʜʝʣʦ 
ʧʦ ʬʘʢʪʫ ʧʨʦʜʘʞʠ ʥʝʟʘʢʦʥʥʳʭ ɸʂ-74 ʩ ʛʨʘʥʘʪʦʤʝʪʦʤ ʠ ʈʇɻ-7ɺ (ʦʧʝʨʘʪʠʚʥʠʢʠ 
ʌʉɹ ʟʘʜʝʨʞʘʣʠ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʟʘʢʫʧʢʠ ʠ ʠʟʲʷʣʠ 
ʘʨʩʝʥʘʣ ʦʨʫʞʠʷ ʠ ʚʟʨʳʚʯʘʪʢʠ) [8]; ʚ ɼʦʥʝʮʢʝ, ʚ ʘʚʛʫʩʪʝ 2023 ʛʦʜʘ, ʩʦʪʨʫʜʥʠʢʠ 
ʌʉɹ ʟʘʜʝʨʞʘʣʠ ʛʨʫʧʧʫ ʪʦʨʛʦʚʮʝʚ ʦʨʫʞʠʝʤ ʠʟ ʟʦʥʳ ʉɺʆ (ʙʳʣʠ ʢʦʥʬʠʩʢʦʚʘʥʳ 
ʯʝʪʳʨʝ ʘʚʪʦʤʘʪʘ ʠ ʛʨʘʥʘʪʘ, ʚʦʟʙʫʞʜʝʥʦ ʜʝʣʦ ʧʦ ʯ. 5 ʩʪ. 222 ʋʂ ʈʌ). ʕʪʠ ʧʨʠʤʝʨʳ 
ʠʣʣʶʩʪʨʠʨʫʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡ ï ʦʪ ʦʜʠʥʦʯʥʳʭ ʩʜʝʣʦʢ ʜʦ 
ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ ʩʥʘʙʞʝʥʠʷ ï ʠ ʤʝʪʦʜʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʝʡ (ʦʪ ʨʘʙʦʪʳ 
ʦʧʝʨʘʪʠʚʥʠʢʦʚ ʜʦ ʩʦʚʤʝʩʪʥʳʭ ʩʧʝʮʦʧʝʨʘʮʠʡ) [9]. 
ʈʘʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ ʦʨʫʞʠʷ 
ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ï 
ʪʨʘʩʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʫʞʠʷ ʠ ʙʦʝʧʨʠʧʘʩʦʚ: ʙʘʣʣʠʩʪʠʯʝʩʢʘʷ 
ʵʢʩʧʝʨʪʠʟʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʲʷʪʳʤʠ ʧʫʣʷʤʠ, ʛʠʣʴʟʘʤʠ ʠ 
ʢʦʥʢʨʝʪʥʳʤ ʦʨʫʞʠʝʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʙʣʘʛʦʜʘʨʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 
ʙʘʣʣʠʩʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ çɸʨʩʝʥʘʣè ʠ çʊɸʀʉè), ʯʪʦ ʧʦʤʦʛʘʝʪ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʦʨʫʞʠʷ ʠ ʩʪʨʦʠʪʴ ʮʝʧʦʯʢʠ ʩʙʳʪʘ. ʇʨʠʤʝʥʷʶʪʩʷ 
ʪʘʢʞʝ ʜʘʢʪʠʣʦʩʢʦʧʠʯʝʩʢʠʝ, ɼʅʂ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʟʲʷʪʳʭ ʧʨʝʜʤʝʪʘʭ, 
ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʯʝʨʪʝʞʝʡ ʦʨʫʞʠʷ. ʆʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʳʝ 
ʤʝʪʦʜʳ (ʆʈɼ) ʪʘʢʞʝ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ: ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 
ʟʘʢʫʧʦʢ ʠ ʚʥʝʜʨʝʥʠʝ ʘʛʝʥʪʦʚ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝʟʘʢʦʥʥʦʛʦ 
ʦʙʦʨʦʪʘ. ɺʘʞʝʥ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ï ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʦʙʲʷʚʣʝʥʠʡ ʠ 
ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʧʦʜʦʟʨʝʚʘʝʤʳʭ. ɺ ʮʝʣʦʤ, ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 
ʢʘʪʝʛʦʨʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʜʣʷ 
ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ: çʥʘ ʦʩʥʦʚʝ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʡ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ 
ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚʦʟʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘʠʙʦʣʝʝ 
ʦʧʪʠʤʘʣʴʥʦ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʠ ʦʩʥʘʱʝʥʥʦ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠè 
ʙʦʨʴʙʳ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ ʦʨʫʞʠʷ [10, C. 150]. 
ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ, ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʦʧʨʷʞʝʥʳ ʩ ʨʷʜʦʤ ʟʘʪʨʫʜʥʝʥʠʡ. ʏʣʝʥʳ 
ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʛʨʫʧʧ ʦʢʘʟʳʚʘʶʪ ʘʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʣʝʜʩʪʚʠʶ, ʯʪʦ 
ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʨ. ʇʨʝʩʪʫʧʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʘʥʦʥʠʤʥʳʝ 
ʢʘʥʘʣʳ (ʠʥʪʝʨʥʝʪ), ʙʳʩʪʨʦ ʫʥʠʯʪʦʞʘʶʪ ʩʣʝʜʳ (ʦʪʭʦʜʷʪ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʩʭʝʤ, 
ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʷʶʪ çʨʘʟʙʦʨʢʠè ʦʨʫʞʠʷ) ʠ ʧʦʣʴʟʫʶʪʩʷ ʩʣʦʞʥʦʩʪʷʤʠ ʚ 
ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ çʥʝʟʘʢʦʥʥʦʩʪʠ ʦʙʦʨʦʪʘè. 
ʉʣʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʙ ʦʨʫʞʠʠ ʩʦʜʝʨʞʠʪ 
ʤʥʦʞʝʩʪʚʦ ʥʶʘʥʩʦʚ, ʚʠʜʦʚ ʠ ʠʩʢʣʶʯʝʥʠʡ, ʠʟ-ʟʘ ʯʝʛʦ ʥʝ ʚʩʝʛʜʘ ʧʨʦʩʪʦ 
ʦʜʥʦʟʥʘʯʥʦ ʧʨʠʟʥʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʧʨʝʜʤʝʪ ʦʨʫʞʠʝʤ, ʘ ʝʛʦ ʦʙʦʨʦʪ ð ʥʝʟʘʢʦʥʥʳʤ. 
ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʢʘʪʝʛʦʨʠʠ ʦʨʫʞʠʷ (ʛʨʘʞʜʘʥʩʢʦʝ, ʩʣʫʞʝʙʥʦʝ, ʦʭʦʪʥʠʯʴʝ, 
ʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʠ ʜʨ.), ʙʦʝʧʨʠʧʘʩʳ, ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ ʠ ʦʪʜʝʣʴʥʳʝ ʜʝʪʘʣʠ, ʘ ʪʘʢʞʝ 
ʧʝʨʝʜʝʣʘʥʥʦʝ ʠ ʩʘʤʦʜʝʣʴʥʦʝ ʦʨʫʞʠʝ. ɺʦ ʤʥʦʛʠʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠʭʦʜʠʪʩʷ ʯʝʨʝʟ 
ʵʢʩʧʝʨʪʠʟʳ ʠ ʩʧʦʨʳ ʚ ʩʫʜʝ ʜʦʢʘʟʳʚʘʪʴ, ʯʪʦ ʢʦʥʢʨʝʪʥʳʡ ʧʨʝʜʤʝʪ ʧʦ ʩʚʦʠʤ 
ʩʚʦʡʩʪʚʘʤ ʫʞʝ ʷʚʣʷʝʪʩʷ ʦʛʥʝʩʪʨʝʣʴʥʳʤ ʦʨʫʞʠʝʤ ʣʠʙʦ ʝʛʦ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ, ʘ 
ʜʝʡʩʪʚʠʷ ʣʠʮʘ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʜʦʧʫʩʪʠʤʦʛʦ ʚʣʘʜʝʥʠʷ ʠʣʠ ʭʨʘʥʝʥʠʷ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʠʪʫʘʮʠʶ ʦʩʣʦʞʥʷʶʪ ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʡ ʦʙʦʨʦʪ, ʨʝʞʠʤ 
ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʜʘʯʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʠ ʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʧʨʝʩʪʫʧʥʠʢʠ 
ʧʦʣʴʟʫʶʪʩʷ, ʩʩʳʣʘʷʩʴ ʥʘ çʥʘʰʸʣè, çʭʦʪʝʣ ʩʜʘʪʴè ʠʣʠ çʜʝʨʞʘʣ ʚʨʝʤʝʥʥʦè. 
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ʆʪʜʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʪʨʘʙʘʥʜʳ ʠ 
ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʦʙʦʨʦʪʘ ʦʨʫʞʠʷ, ʢʦʛʜʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʨʘʟʥʳʝ ʧʨʘʚʦʚʳʝ ʨʝʞʠʤʳ 
ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. ʊʦ, ʯʪʦ ʚ ʦʜʥʦʡ ʩʪʨʘʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʨʘʟʨʝʰʝʥʦ ʠʣʠ ʣʠʰʴ ʬʦʨʤʘʣʴʥʦ ʥʘʨʫʰʘʝʪ ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ, ʚ ʜʨʫʛʦʡ 
ʦʙʨʘʟʫʝʪ ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʠ ʩʝʨʴʸʟʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝ ʵʪʠ 
ʬʘʢʪʦʨʳ ʩʦʟʜʘʶʪ çʩʝʨʳʝ ʟʦʥʳè ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʱʠʪʝ ʩʧʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ 
ʩʦʩʪʘʚʘ ʠʤʝʥʥʦ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʧʨʦʠʩʭʦʜʷʱʝʝ ʢʘʢ ʟʘʢʦʥʥʳʡ 
ʦʙʦʨʦʪ ʩ ʦʪʜʝʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠʣʠ ʢʘʢ ʠʥʳʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʥʝ 
ʧʦʜʧʘʜʘʶʱʠʝ ʧʨʷʤʦ ʧʦʜ ʩʪʘʪʴʶ ʦ ʥʝʟʘʢʦʥʥʦʤ ʦʙʦʨʦʪʝ ʦʨʫʞʠʷ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʩʪʫʧʥʳʝ ʩʭʝʤʳ ʚʩʸ ʯʘʱʝ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʜʘʨʢʥʝʪ ð ʟʘʢʨʳʪʳʡ 
ʩʝʛʤʝʥʪ ʩʝʪʠ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʘʥʦʥʠʤʠʟʠʨʫʶʱʠʝ ʩʝʪʠ 
ʪʠʧʘ TOR. ʅʝʟʘʢʦʥʥʘʷ ʧʨʦʜʘʞʘ ʦʨʫʞʠʷ ʯʝʨʝʟ ʜʘʨʢʥʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʧʦʚʳʰʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʩʪʫʧʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 
ʘʥʦʥʠʤʥʦʩʪʠ, ʰʠʬʨʦʚʘʥʠʝ ʠ ʢʨʠʧʪʦʚʘʣʶʪʥʳʝ ʨʘʩʯʸʪʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 
ʦʩʣʦʞʥʷʝʪ ʨʘʩʩʣʝʜʦʚʘʥʠʝ. ʉʜʝʣʢʠ ʯʘʩʪʦ ʦʬʦʨʤʣʷʶʪʩʷ ʯʝʨʝʟ ʩʢʨʳʪʳʝ ʪʦʨʛʦʚʳʝ 
ʧʣʦʱʘʜʢʠ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʤʘʨʢʝʪʧʣʝʡʩʳ ʚ ʜʘʨʢʥʝʪʝè, ʛʜʝ ʧʨʦʜʘʚʮʳ 
ʨʘʟʤʝʱʘʶʪ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʧʨʦʜʘʞʝ ʦʨʫʞʠʷ ʠ ʙʦʝʧʨʠʧʘʩʦʚ, ʘ ʧʦʢʫʧʘʪʝʣʠ 
ʦʧʣʘʯʠʚʘʶʪ ʠʭ ʢʨʠʧʪʦʚʘʣʶʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ 
ʫʯʘʩʪʥʠʢʘʤʠ ʤʠʥʠʤʘʣʴʥʳ, ʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʟʘʱʠʱʝʥʳ ʩʢʚʦʟʥʳʤ ʰʠʬʨʦʚʘʥʠʝʤ. 
ʈʘʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ 
ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ. ʇʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ 
ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ: ʘʥʘʣʠʟ ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ 
ʪʨʘʥʟʘʢʮʠʡ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜʦʟʨʝʚʘʝʤʳʭ, ʚʳʷʚʣʝʥʠʝ 
ʦʰʠʙʦʢ ʚ ʤʘʩʢʠʨʦʚʢʝ ʣʠʯʥʦʩʪʠ, ʘʥʘʣʠʟ ʤʝʪʘʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʝʨʝʧʠʩʦʢ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʦʧʝʨʘʪʠʚʥʦʡ ʟʘʢʫʧʢʠ ʯʝʨʝʟ ʜʘʨʢʥʝʪ, 
ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʪʘʥʦʚʠʪʴ ʣʠʯʥʦʩʪʠ ʧʨʦʜʘʚʮʦʚ ʠ ʧʨʠʚʷʟʘʪʴ ʠʭ ʢ ʢʦʥʢʨʝʪʥʳʤ 
ʜʝʡʩʪʚʠʷʤ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʢʦʤʧʣʝʢʩʥʘʷ 
ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʩʝʨʚʝʨʳ ʜʘʨʢʥʝʪ-
ʧʣʦʱʘʜʦʢ ʯʘʩʪʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʕʢʩʧʝʨʪʠʟʳ ʮʠʬʨʦʚʳʭ 
ʫʩʪʨʦʡʩʪʚ, ʧʦʠʩʢ ʩʢʨʳʪʳʭ ʬʘʡʣʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʜʘʣʸʥʥʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ 
ʢʨʠʧʪʦʢʦʰʝʣʴʢʦʚ ʠ ʙʣʦʢʯʝʡʥʘ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʮʝʧʦʯʢʫ ʜʚʠʞʝʥʠʷ ʩʨʝʜʩʪʚ, 
ʢʦʥʝʯʥʳʭ ʧʦʣʫʯʘʪʝʣʝʡ ʠ ʫʯʘʩʪʥʠʢʦʚ ʩʭʝʤʳ. 
ʆʜʥʘʢʦ, ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʘʷ ʙʘʟʘ ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʩʰʠʨʝʥʠʠ: ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ 
ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʙʘʟʘ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ 
ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʪʠʟ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ 
ʤʝʨʳ: 

1. ʈʘʟʚʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ: ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʪʴ ʂʆɸ ð 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʵʢʩʧʝʨʪʘ. ʈʝʯʴ 
ʠʜʝʪ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʚʳʩʦʢʦʪʦʯʥʳʭ ʦʧʪʠʢʦ-
ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʘʭ (ʤʠʢʨʦʩʢʦʧʘʭ, ʢʘʤʝʨʘʭ, ʩʢʘʥʝʨʘʭ), ʘ ʪʘʢʞʝ ʦ ʪʝʭʥʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʤʠ 
ʙʘʟʘʤʠ ʜʘʥʥʳʭ.  

2. ʇʦʚʳʰʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʢʘʜʨʦʚ: ʧʨʦʚʦʜʠʪʴ ʪʨʝʥʠʥʛʠ ʜʣʷ 
ʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʥʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ 
ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʫʯʝʥʠʷ ʠ ʦʙʤʝʥ ʦʧʳʪʦʤ ʩ ʚʝʜʫʱʠʤʠ 
ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʎʃɸʊʀ). 
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3. ʋʢʨʝʧʣʷʪʴ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ: ʘʢʪʠʚʥʝʝ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʦʧʝʨʘʪʠʚʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʄɺɼ, ʌʉɹ ʠ ʜʨʫʛʠʭ 
ʩʣʫʞʙ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ (ʯʝʨʝʟ ʀʥʪʝʨʧʦʣ, 
ʧʦʛʨʘʥʠʯʥʳʝ ʩʣʫʞʙʳ) ʜʣʷ ʧʨʝʩʝʯʝʥʠʷ ʢʘʥʘʣʦʚ ʧʦʩʪʘʚʦʢ ʦʨʫʞʠʷ ʠʟ-ʟʘ ʨʫʙʝʞʘ. 

4. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʆʈɼ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ: ʨʘʟʚʠʚʘʪʴ 
ʤʝʪʦʜʳ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʠ ʦʨʫʞʠʝʤ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʦʟʜʘʥʠʝ 
ʥʝʛʣʘʩʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʨʦʰʣʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ (ʘʢʪʫʘʣʠʟʘʮʠʷ ʩʚʝʜʝʥʠʡ ʧʦ 
çʟʘʤʦʨʦʞʝʥʥʳʤè ʜʝʣʘʤ) ʠ ʫʩʠʣʠʪʴ ʘʥʘʣʠʪʠʢʫ, ʥʘʮʝʣʝʥʥʫʶ ʥʘ ʚʳʷʚʣʝʥʠʝ 
ʧʨʝʩʪʫʧʥʳʭ ʩʭʝʤ. 
ʊʘʢʞʝ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʪʦʨʛʦʚʣʝ ʦʨʫʞʠʝʤ ʠ ʠʥʳʤʠ ʟʘʧʨʝʱʸʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ 
ʜʘʨʢʥʝʪʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʢʦʤʧʣʝʢʩʝ ʦʧʝʨʘʪʠʚʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ 
ʤʝʨ. ʉ ʦʧʝʨʘʪʠʚʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʟʘʢʫʧʢʠ, ʚʥʝʜʨʝʥʠʝ 
ʢʦʥʬʠʜʝʥʪʦʚ ʚ ʟʘʢʨʳʪʳʝ ʧʣʦʱʘʜʢʠ, ʜʣʠʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʜʘʚʮʘʤʠ ʠ 
ʧʦʢʫʧʘʪʝʣʷʤʠ, ʬʠʢʩʘʮʠʷ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ. ʉ ʪʝʭʥʠʯʝʩʢʦʡ ð ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ 
ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ: ʘʥʘʣʠʟ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, ʣʦʛʦʚ, ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, 
ʜʝʘʥʦʥʠʤʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘ ʩʯʸʪ ʠʭ ʦʰʠʙʦʢ (ʫʪʝʯʢʘ ʤʝʪʘʜʘʥʥʳʭ, 
ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʢʦʚ, ʢʦʰʝʣʴʢʦʚ, ʧʦʯʪʳ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ 
ʢʨʠʧʪʦʘʢʪʠʚʦʚ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʦʚʘʡʜʝʨʘʤʠ, 
ʭʦʩʪʠʥʛ-ʧʣʦʱʘʜʢʘʤʠ, ʢʨʠʧʪʦʙʠʨʞʘʤʠ ʠ ʧʣʘʪʝʞʥʳʤʠ ʩʝʨʚʠʩʘʤʠ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ 
ʢʦʰʝʣʴʢʦʚ, ʠʟʲʷʪʠʷ ʩʝʨʚʝʨʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʣʝʜʦʚ. 
ʊʘʢʠʝ ʤʝʨʳ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʨʘʩʢʨʳʚʘʝʤʦʩʪʴ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʩʬʝʨʝ 
ʥʝʟʘʢʦʥʥʦʛʦ ʦʨʫʞʝʡʥʦʛʦ ʦʙʦʨʦʪʘ ʠ ʩʥʠʟʠʪʴ ʫʛʨʦʟʫ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʥʝʟʘʢʦʥʥʦʡ ʧʨʦʜʘʞʝʡ, ʠʟʛʦʪʦʚʣʝʥʠʝʤ, ʧʝʨʝʜʝʣʢʦʡ ʦʨʫʞʠʷ, ʪʨʝʙʫʝʪ ʩʦʯʝʪʘʥʠʷ 
ʩʪʨʦʛʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʧʦʜʭʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ   ʚ 
ʵʪʦʡ ʦʙʣʘʩʪʠ (ʩʪ. 222 ʋʂ ʈʌ, ʌɿ çʆʙ ʦʨʫʞʠʠè) ʚʘʞʥʳ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʪʠʟ ʠ ʦʧʝʨʘʪʠʚʥʦ-
ʨʦʟʳʩʢʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʥʘʣʠʟ ʧʨʘʢʪʠʢʠ (ʧʨʠʤʝʨʦʚ ʠʟ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, 
ɼʘʛʝʩʪʘʥʘ, ɼʅʈ) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʦʙʝʣʳ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʫʯʝʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʭʝʤ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 
ʩʣʝʞʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ð ʵʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʝʩʪʫʧʥʠʢʦʚ, 
ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʳ ï ʦʪ ʫʪʦʯʥʝʥʠʷ ʩʪʘʪʝʡ ʋʂ ʜʦ ʚʥʝʜʨʝʥʠʷ ɸɹʀʉ ʠ 
ʧʦʚʳʰʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ï ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʢʨʝʧʣʝʥʠʝ 
ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʣʝʜʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʦʜʭʦʜ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ, ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ 
ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ 
ʦʨʫʞʠʷ. 
 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʂʘʤʯʝʥʢʦ ɺ.ʉ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʶʩʪʠʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʉʠʤʬʝʨʦʧʦʣʴ, ʈʦʩʩʠʷ  

 

ɸɼʄʀʅʀʉʊʈɸʊʀɺʅɸʗ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔ ɿɸ ʄɽʃʂʆɽ 

ʍʋʃʀɻɸʅʉʊɺʆ: ʇʈʆɹʃɽʄʓ ʇʈɸɺʆʇʈʀʄɽʅɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʨʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. 

ʈʘʟʦʙʨʘʥʳ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʇʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠʟʥʘʢʦʚ ʩʦʩʪʘʚʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ, ʧʦʤʦʛʘʶʱʠʝ ʦʪʣʠʯʠʪʴ ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ ʦʪ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʧʦʜʧʘʜʘʶʱʠʭ ʧʦʜ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʤʝʨ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ. ʕʪʦ ʧʦʤʦʞʝʪ ʠʩʢʣʶʯʠʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ ʥʦʨʤ ʧʨʘʚʘ, 

ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʝʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʩʪʚʝʥʥʳʡ ʧʦʨʷʜʦʢ; ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ; ʥʘʨʫʰʝʥʠʷ; 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ; ʩʦʩʪʘʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. 

 

Kamchenko Victoria Sergeevna 

Ministry of Justice of the Republic of Crimea, Simferopol, Russia 

 

ADMINISTRATIVE RESPONSIBILITY FOR MINOR HOOLIGANISM: 

PROBLEMS OF LAW ENFORCEMENT 

 

Annotation. A study of the norms of administrative legislation regulating liability 

for minor hooliganism has been conducted. The problems of qualification of this 

offense are considered. The emerging problems in law enforcement practice are 

analyzed. Ways of solving problems are proposed, considering the possibility of 

correcting the signs of the offense. In addition, the article discusses criteria that help 

distinguish minor hooliganism from crimes that fall under criminal liability. In order 

to increase the effectiveness of administrative measures, it is proposed to improve 

the work of law enforcement agencies and record the circumstances of offenses in 

more detail. This will help to avoid duplication of legal norms and achieve greater 

consistency. 

Keywords: public order; petty hooliganism; violations; administrative liability; 

composition of an administrative offense. 

 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʤʝʣʢʦʛʦ ʭʫʣʠʛʘʥʩʪʚʘ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ 

ʧʦʨʦʡ ʩʦʟʜʘʸʪ ʣʦʞʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʜʝʷʥʠʷ. ʅʘ 
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ʧʨʘʢʪʠʢʝ ʞʝ ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʦʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʠ ʪʝʣʝʩʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʜʦ ʧʦʣʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ.  

ʄʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʚʦʡ ʩʪʫʧʝʥʴʶ ʢ ʙʦʣʝʝ ʪʷʞʢʠʤ 

ʧʨʝʩʪʫʧʣʝʥʠʷʤ. ɼʝʡʩʪʚʫʶʱʠʝ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʜʝʡʩʪʚʠʷʤ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʋʯʠʪʳʚʘʷ ʝʛʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ, ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʯʸʪʢʦʝ 

ʠ ʜʝʡʩʪʚʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ.  

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʠʩʮʠʧʣʠʥʘʨʥʘʷ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʠ ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ʊʘʢʦʝ ʚʳʜʝʣʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴ ʫʜʝʣʷʝʪ ʵʪʦʤʫ 

ʚʦʧʨʦʩʫ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. 

ʄʘʩʰʪʘʙ ʧʨʦʙʣʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʦʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʦʪʯʝʪʝ 

ʉʫʜʝʙʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠ ɺʝʨʭʦʚʥʦʤ ʉʫʜʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 1-

ɸʇ. ʊʘʢ, ʪʦʣʴʢʦ ʟʘ 2022 ʛʦʜ ʧʦ ʩʪʘʪʴʝ 20.1 ʂʦʜʝʢʩʘ ʈʌ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʙʦʣʝʝ 171 ʪʳʩʷʯʠ ʜʝʣ. ʅʘʢʘʟʘʥʠʝ ʧʦʥʝʩʣʠ 

162 ʪʳʩʷʯʠ ʯʝʣʦʚʝʢ, ʪʦ ʝʩʪʴ ʚ 95 % ʩʣʫʯʘʝʚ ʩʫʜ ʧʨʠʟʥʘʣ ʚʠʥʫ ʜʦʢʘʟʘʥʥʦʡ [1]. 

ʕʪʠ ʮʠʬʨʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʫʜʝʙʥʫʶ ʩʠʩʪʝʤʫ. ʇʨʠ 

ʵʪʦʤ ʦʢʦʣʦ 9 ʪʳʩʷʯ ʜʝʣ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʣʷ 

ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʣʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ ʚʳʩʪʫʧʘʶʪ: 

ʦʪʩʫʪʩʪʚʠʝ ʩʦʩʪʘʚʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʠ ʠʩʪʝʯʝʥʠʝ ʩʨʦʢʘ ʜʘʚʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʇʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʘʷ ʧʨʘʢʪʠʢʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʩʪʫʧʘʶʱʠʤʠ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ ʩʫʜ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʠʪʴ ʬʘʢʪ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ɽʩʣʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ, ʥʝ ʜʦʢʘʟʘʥʳ, ʪʦ ʚʳʥʝʩʝʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪʤʝʥʷʝʪʩʷ, ʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʜʝʣʫ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʧʨʠ ʥʘʣʠʯʠʠ ʦʩʥʦʚʘʥʠʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪʘʪʴʷʤʠ 2.9 ʠ 24.5 ʂʦɸʇ ʈʌ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʩʙʦʨ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʧʦ ʜʝʣʘʤ ʦ ʤʝʣʢʦʤ ʭʫʣʠʛʘʥʩʪʚʝ ʟʘʪʨʫʜʥʸʥ. 

ʍʦʪʷ ʪʘʢʠʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʥʝʨʝʜʢʦ ʩʦʚʝʨʰʘʶʪʩʷ ʚ ʣʶʜʥʳʭ ʤʝʩʪʘʭ, ʧʨʠ ʵʪʦʤ 

ʫʩʪʘʥʦʚʠʪʴ ʚʠʥʦʚʥʦʛʦ ʙʳʚʘʝʪ ʥʝʧʨʦʩʪʦ. ʀʟ-ʟʘ ʥʝʯʝʪʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʣʢʦʛʦ ʭʫʣʠʛʘʥʩʪʚʘ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʫʣʠʢ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʢʨʘʱʝʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʦʩʪʘʚʘ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʧʦʜʪʚʝʨʞʜʘʪʴ ʩʘʤ ʬʘʢʪ 

ʜʝʷʥʠʷ, ʥʦ ʥʝ ʝʛʦ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ ï çʷʚʥʦʝ ʥʝʫʚʘʞʝʥʠʝ ʢ ʦʙʱʝʩʪʚʫè [2]. 

ʇʦʤʠʤʦ ʧʨʦʙʣʝʤ ʩ ʜʦʢʘʟʳʚʘʥʠʝʤ, ʩʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʩ ʢʚʘʣʠʬʠʢʘʮʠʝʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʣʢʦʛʦ ʭʫʣʠʛʘʥʩʪʚʘ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 

ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʝʪ ʠʩʯʝʨʧʳʚʘʶʱʠʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʸʥʥʳʡ ʧʝʨʝʯʝʥʴ ʜʝʷʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʘʥʥʦʤʫ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʶ. ʂʚʘʣʠʬʠʢʘʮʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝʧʨʠʥʷʪʦʤ, ʦʜʥʘʢʦ 

ʩʫʙʲʝʢʪʠʚʥʦʤ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʮʝʥʝʥʳ ʢʘʢ 

ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ.  
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ʅʘʧʨʠʤʝʨ, ʦʜʥʠ ʩʫʜʳ ʧʨʠʟʥʘʶʪ ʤʝʣʢʠʤ ʭʫʣʠʛʘʥʩʪʚʦʤ ʜʝʤʦʥʩʪʨʘʮʠʶ 

ʥʝʧʨʠʣʠʯʥʳʭ ʞʝʩʪʦʚ, ʜʨʫʛʠʝ ʥʝ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʘʚʦʚʫʶ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʫʜ ʜʦʣʞʝʥ 

ʫʩʪʘʥʦʚʠʪʴ ʜʚʘ ʢʣʶʯʝʚʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ: ʧʨʦʪʠʚʦʧʨʘʚʥʦʝ ʜʝʷʥʠʝ ʩʦʚʝʨʰʝʥʦ 

ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʤʝʩʪʝ, ʜʝʡʩʪʚʠʷ ʷʚʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʢ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ ʤʦʨʘʣʠ (ʥʝʮʝʥʟʫʨʥʘʷ ʙʨʘʥʴ, ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʥʝʧʨʠʣʠʯʥʳʭ ʞʝʩʪʦʚ, ʘʤʦʨʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʪ.ʧ.). ʀʤʝʥʥʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʜʝʷʥʠʝ ʢʘʢ ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ. 

ʉʦʛʣʘʩʥʦ ʯ. 1 ʩʪ. 20.1 ʂʦɸʇ ʈʌ, ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʨʫʰʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ, ʚʳʨʘʞʘʶʱʝʝ ʷʚʥʦʝ ʥʝʫʚʘʞʝʥʠʝ ʢ 

ʦʙʱʝʩʪʚʫ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʥʝʮʝʥʟʫʨʥʦʡ ʙʨʘʥʴʶ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, 

ʦʩʢʦʨʙʠʪʝʣʴʥʳʤ ʧʨʠʩʪʘʚʘʥʠʝʤ ʢ ʛʨʘʞʜʘʥʘʤ, ʘ ʨʘʚʥʦ ʫʥʠʯʪʦʞʝʥʠʝʤ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʯʫʞʦʛʦ ʠʤʫʱʝʩʪʚʘ [3]. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘʤʝʨʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʝʡʩʪʚʠʡ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ 

ʜʝʤʦʥʩʪʨʘʪʠʚʥʦʝ ʦʪʨʠʮʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʦʨʤ. 

ʆʙʱʝʩʪʚʝʥʥʳʤ ʤʝʩʪʦ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʫʜʘ ʤʦʞʝʪ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʧʘʩʪʴ ʣʶʙʦʡ ʯʝʣʦʚʝʢ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʦʪʢʨʳʪʳʝ ʤʝʩʪʘ 

(ʫʣʠʮʳ, ʧʘʨʢʠ), ʪʘʢ ʠ ʟʘʢʨʳʪʳʝ (ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʘʚʪʦʙʫʩ). ɻʣʘʚʥʦʝ ʫʩʣʦʚʠʝ 

ï ʩʚʦʙʦʜʘ ʜʦʩʪʫʧʘ ʜʣʷ ʢʘʞʜʦʛʦ. 

ʇʨʦʷʚʣʝʥʠʝ ʥʝʫʚʘʞʝʥʠʷ ʢ ʦʙʱʝʩʪʚʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʳʰʣʝʥʥʳʤ 

ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ 

ʜʝʤʦʥʩʪʨʘʮʠʶ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʥʘʜ ʦʢʨʫʞʘʶʱʠʤʠ ʠ ʚʳʨʘʞʝʥʠʝ 

ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʥʠʤ. ɺ ʢʘʯʝʩʪʚʝ ʪʠʧʠʯʥʦʛʦ ʧʨʠʤʝʨʘ 

ʧʦʜʦʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʥʝʥʦʨʤʘʪʠʚʥʦʡ ʣʝʢʩʠʢʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʩʪʦʨʦʥʥʠʭ 

ʣʠʮ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʯʝʪʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʤʝʞʜʫ ʝʜʠʥʠʯʥʳʤ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʚʳʩʢʘʟʳʚʘʥʠʝʤ, ʜʦʧʫʱʝʥʥʳʤ ʚ ʭʦʜʝ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ 

ʢʦʥʬʣʠʢʪʘ, ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʮʝʥʟʫʨʥʳʭ ʚʳʨʘʞʝʥʠʡ ʚ 

ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʦʪʢʨʳʪʦʛʦ ʧʨʝʥʝʙʨʝʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʥʦʨʤʘʤʠ. 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʤʝʣʢʦʛʦ ʭʫʣʠʛʘʥʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʥʘʣʠʯʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʝʛʦ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʀʤʝʥʥʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʳʩʪʫʧʘʝʪ 

ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. 

ʕʣʝʤʝʥʪʳ ʩʦʩʪʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʠʟʥʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʜʝʷʥʠʝ ʢʘʢ ʧʨʦʪʠʚʦʧʨʘʚʥʦʝ.  

ɼʣʷ ʤʝʣʢʦʛʦ ʭʫʣʠʛʘʥʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʦʩʪʘʚʘ ʷʚʣʷʶʪʩʷ: 

¶ ʆʙʲʝʢʪ ï ʦʙʱʝʩʪʚʝʥʥʳʡ ʧʦʨʷʜʦʢ; 

¶ ʆʙʲʝʢʪʠʚʥʘʷ ʩʪʦʨʦʥʘ ï ʥʘʨʫʰʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ, ʷʚʥʦʝ 

ʥʝʫʚʘʞʝʥʠʝ ʢ ʦʙʱʝʩʪʚʫ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʮʝʥʟʫʨʥʦʡ ʣʝʢʩʠʢʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʤʝʩʪʝ, ʦʩʢʦʨʙʠʪʝʣʴʥʦʝ ʧʨʠʩʪʘʚʘʥʠʝ ʢ ʛʨʘʞʜʘʥʘʤ, ʫʥʠʯʪʦʞʝʥʠʝ 

ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ ʯʫʞʦʛʦ ʠʤʫʱʝʩʪʚʘ; 

¶ ʉʫʙʲʝʢʪʠʚʥʘʷ ʩʪʦʨʦʥʘ ï ʫʤʳʰʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʡ; 

¶ ʉʫʙʲʝʢʪ ï ʬʠʟʠʯʝʩʢʦʝ ʚʤʝʥʷʝʤʦʝ ʣʠʮʦ, ʜʦʩʪʠʛʰʝʝ ʚʦʟʨʘʩʪʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 
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ʆʪʩʫʪʩʪʚʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʧʨʠʟʥʘʢʘ ʠʩʢʣʶʯʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʘʥʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ.  

ʀʥʮʠʜʝʥʪ ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ ʩ ʚʦʜʠʪʝʣʝʤ Hummer, ʧʨʦʝʭʘʚʰʠʤ ʧʦ ʛʘʟʦʥʫ ʠ 

ʪʨʦʪʫʘʨʫ ʫ ɺʦʨʦʙʴʸʚʳʭ ʛʦʨ ʚ ʄʦʩʢʚʝ, ʩʥʘʯʘʣʘ ʧʨʠʚʸʣ ʢ ʘʨʝʩʪʫ ʚʦʜʠʪʝʣʷ ʥʘ 14 

ʩʫʪʦʢ ʧʦ ʩʪʘʪʴʝ ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ. ʆʜʥʘʢʦ ʚʳʰʝʩʪʦʷʱʘʷ ʠʥʩʪʘʥʮʠʷ 

ʦʪʤʝʥʠʣʘ ʨʝʰʝʥʠʝ, ʩʦʯʪʷ, ʯʪʦ ʚ ʜʝʡʩʪʚʠʷʭ ʚʦʜʠʪʝʣʷ ʥʝ ʙʳʣʦ ʧʨʠʟʥʘʢʦʚ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ: ʦʥ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʥʝʮʝʥʟʫʨʥʫʶ ʣʝʢʩʠʢʫ, ʘ ʙʝʟʣʶʜʥʘʷ 

ʥʦʯʥʘʷ ʫʣʠʮʘ ʥʝ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ çʷʚʥʦʝ ʥʝʫʚʘʞʝʥʠʝ ʢ ʦʙʱʝʩʪʚʫè. 

ʆʩʢʦʨʙʠʪʝʣʴʥʦʝ ʧʨʠʩʪʘʚʘʥʠʝ ʢ ʛʨʘʞʜʘʥʘʤ ï ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʠʚʥʦʡ 

ʩʪʦʨʦʥʳ ʤʝʣʢʦʛʦ ʭʫʣʠʛʘʥʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʧʦʥʷʪʠʝ çʦʩʢʦʨʙʠʪʝʣʴʥʦʝè ʥʦʩʠʪ 

ʦʮʝʥʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʝʷʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠʟʥʘʢ ʧʫʙʣʠʯʥʦʩʪʠ, ʧʨʦʪʠʚʦʨʝʯʠʷ ʦʙʱʝʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ ʤʦʨʘʣʠ, 

ʭʫʣʠʛʘʥʩʢʠʝ ʧʦʙʫʞʜʝʥʠʷ, ʫʤʳʰʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʴ ʩʪʨʝʤʠʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʢʦʥʪʘʢʪʫ, ʩʢʦʣʴʢʦ ʢ 

ʧʫʙʣʠʯʥʦʤʫ ʫʥʠʞʝʥʠʶ ʞʝʨʪʚʳ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʚʘ ʢʣʶʯʝʚʳʭ ʧʨʠʟʥʘʢʘ ʦʩʢʦʨʙʠʪʝʣʴʥʦʛʦ ʧʨʠʩʪʘʚʘʥʠʷ: ʦʥʦ 

ʜʦʣʞʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʤʦʨʘʣʴʥʳʤ ʥʦʨʤʘʤ ʧʦʪʝʨʧʝʚʰʝʛʦ ʠ ʙʳʪʴ ʩʦʚʝʨʰʝʥʦ 

ʠʟ ʭʫʣʠʛʘʥʩʢʠʭ ʧʦʙʫʞʜʝʥʠʡ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʩʘʤ 

ʧʦʩʪʨʘʜʘʚʰʠʡ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʥʝʧʨʠʝʤʣʝʤʦ ʧʦʚʝʜʝʥʠʝ 

ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʤʦʨʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ. ʇʦʵʪʦʤʫ ʦʧʨʦʩ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʆʜʥʘʢʦ, ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʥʘʡʪʠ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ 

ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʢʘʤʝʨʘʤʠ. ʉʪʦʠʪ ʪʘʢʞʝ ʫʯʝʩʪʴ, ʯʪʦ 

ʧʨʠʩʪʘʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʢ ʥʝʟʥʘʢʦʤʳʤ ʣʶʜʷʤ, ʥʦ ʠ ʢ 

ʟʥʘʢʦʤʳʤ ʥʘʨʫʰʠʪʝʣʷ.  

ʇʨʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʩʢʦʨʙʠʪʝʣʴʥʦʛʦ ʧʨʠʩʪʘʚʘʥʠʷ ʢʘʢ ʵʣʝʤʝʥʪʘ ʤʝʣʢʦʛʦ 

ʭʫʣʠʛʘʥʩʪʚʘ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʮʝʥʢʘ ʧʦʚʝʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʥʘ 

ʦʩʥʦʚʝ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʪʝʨʧʝʚʰʝʛʦ, ʘ ʯʝʨʝʟ ʧʨʠʟʤʫ ʦʙʲʝʢʪʠʚʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʚ ʟʘʢʦʥʝ.  

ɼʨʫʛʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚʳʩʪʫʧʘʝʪ ʫʥʠʯʪʦʞʝʥʠʝ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʠʝ ʯʫʞʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʇʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʱʴ 

ʪʝʨʷʝʪ ʚʩʝ ʩʚʦʠ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʙʝʟʚʦʟʚʨʘʪʥʦ. ʇʦʚʨʝʞʜʝʥʠʝ ʞʝ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʝʱʴ ʫʪʨʘʪʠʣʘ ʩʚʦʶ ʮʝʣʦʩʪʥʦʩʪʴ, ʥʦ ʝʸ ʝʱʸ ʤʦʞʥʦ ʚʝʨʥʫʪʴ 

ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʧʫʪʸʤ ʨʝʤʦʥʪʘ ʠʣʠ ʨʝʩʪʘʚʨʘʮʠʠ [4].  

ʆʪʣʠʯʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʭʫʣʠʛʘʥʩʪʚʦ ʦʪ ʜʨʫʛʠʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʩʣʝʜʫʝʪ, 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʨʯʝʥʥʦʛʦ ʠʣʠ ʫʥʠʯʪʦʞʝʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ. 

ʍʦʪʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʫʪʦʯʥʷʝʪ ʬʦʨʤʫ ʚʠʥʳ, 

ʦʙʱʝʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʭʫʣʠʛʘʥʩʪʚʦ ʩʦʚʝʨʰʘʝʪʩʷ ʥʘʤʝʨʝʥʥʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʤʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʧʨʠʯʠʥʝʥ ʫʤʳʰʣʝʥʥʦ ʠ ʝʛʦ ʩʫʤʤʘ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 5000 ʨʫʙʣʝʡ, ʵʪʦ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʩʪʘʪʴʶ 20.1 ʂʦɸʇ ʈʌ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʝʣʢʦʛʦ ʭʫʣʠʛʘʥʩʪʚʘ ʠ ʭʫʣʠʛʘʥʩʪʚʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʩʪ. 

213 ʋʂ ʈʌ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʩʫʙʲʝʢʪʠʚʥʦʡ 

ʩʪʦʨʦʥʳ ʩʦʩʪʘʚʘ ʧʨʝʩʪʫʧʣʝʥʠʷ [5]. ʆʪʷʛʯʘʶʱʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʚʳʩʪʫʧʘʶʱʠʝ 
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ʚ ʢʘʯʝʩʪʚʝ ʢʚʘʣʠʬʠʮʠʨʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ, ʚʢʣʶʯʘʶʪ: ʧʨʠʤʝʥʝʥʠʝ ʦʨʫʞʠʷ ʠʣʠ 

ʧʨʝʜʤʝʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʦʨʫʞʠʷ, ʤʦʪʠʚʳ ʥʝʥʘʚʠʩʪʠ ʠʣʠ ʚʨʘʞʜʳ, 

ʩʦʚʝʨʰʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʛʨʫʧʧʦʚʦʝ ʩʦʚʝʨʰʝʥʠʝ ʜʝʷʥʠʷ 

ʠʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʚʣʘʩʪʠ. ʆʪʩʫʪʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʝʷʥʠʷ ʢʘʢ ʤʝʣʢʦʝ ʭʫʣʠʛʘʥʩʪʚʦ ʚ 

ʨʘʤʢʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʉʣʦʞʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ, ʦʙʲʷʩʥʷʶʪʩʷ ʜʚʫʤʷ 

ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʚʦ-ʧʝʨʚʳʭ, ʥʝʜʦʩʪʘʪʢʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʠ ʚʦ-ʚʪʦʨʳʭ, ʧʨʦʙʝʣʘʤʠ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʝ, ʥʘ ʢʦʪʦʨʫʶ ʦʥʠ 

ʦʧʠʨʘʶʪʩʷ.    

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʤʝʨ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ 

ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʝʜʠʥʦʦʙʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʟʘʢʨʝʧʠʪʴ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʯʝʪʢʠʝ ʜʝʬʠʥʠʮʠʠ ʢʣʶʯʝʚʳʭ 

ʧʦʥʷʪʠʡ ʠ ʢʨʠʪʝʨʠʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʫʛʦʣʦʚʥʳʭ ʩʦʩʪʘʚʦʚ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʪ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʪʨʘʢʪʦʚʢʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʩʝʯʝʥʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ 

ʧʦʥʷʪʥʦʝ ʠ ʩʧʨʘʚʝʜʣʠʚʦʝ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʥʘʷ ʜʦʨʘʙʦʪʢʘ, ʢʘʢ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʢʝ 

ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʧʨʦʪʠʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ.  
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ʠʟʤʝʥʝʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʘʢʪʠʢʫ ʨʘʟʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʦʨʦʚ. 

ɸʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʢʣʶʯʝʚʳʝ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʪʨʝʪʝʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʨʘʩʢʨʳʚʘʶʪ ʚʦʧʨʦʩʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʧʦʣʦʞʝʥʠʡ 

ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʠ ʥʦʚʝʡʰʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʪʨʝʪʝʡʩʢʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʧʦʨʦʚ, 

ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʩʫʜʦʚ ad hoc.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʝʪʝʡʩʢʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʧʦʨʳ, ʘʥʘʣʠʟ 

ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʘʨʙʠʪʨʘʞʥʳʝ ʩʫʜʳ, ʧʦʩʪʦʷʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʝ ʘʨʙʠʪʨʘʞʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʩʫʜʳ ad hoc, ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ, 

ʘʨʙʠʪʨʘʞʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʘʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
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ʇʨʘʚʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʟʚʠʪʦʛʦ ʦʙʱʝʩʪʚʘ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ 

ʤʳ ʷʚʣʷʝʤʩʷ. ʀ ʧʦʜʦʙʥʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʚʩʝ 

ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʠ ʩʧʦʨʳ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʚ ʧʦʨʷʜʢʝ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʤ, ʘ ʠʤʝʥʥʦ ʧʫʪʸʤ ʧʨʦʮʝʜʫʨ ʧʨʠʤʠʨʝʥʠʷ ʠʣʠ ʚ ʩʫʜʝ. 

ʆʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ ʥʘ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʬʣʠʢʪʦʚ, 

ʥʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʠʥʪʝʨʝʩʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʜʦʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʵʣʝʤʝʥʪʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʥʦʨʤʘʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʢʦʥʦʚ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʜʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʆʩʥʦʚʦʡ ʵʪʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʘ 7 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1], ʘ 

ʪʘʢʞʝ ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ 

ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝè [2].  

ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʘʢʪʳ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʨʝʛʫʣʠʨʫʶʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʷ ʧʦʨʷʜʦʢ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʵʪʦʤʫ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠ 

ʧʝʨʝʭʦʜʦʤ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʘʟʨʷʜ ʩʪʨʘʥ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʠ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤ ʢʣʠʤʘʪʦʤ, ʧʦʷʚʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʨʘʟʨʝʰʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʩʧʦʨʦʚ ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʙʝʟ ʦʙʨʘʱʝʥʠʷ ʚ ʘʨʙʠʪʨʘʞʥʳʡ ʩʫʜ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʥʘʰʝʣʩʷ ʚ 

2002 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ  

çʆ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʘʭè [3], ʘ ʫʞʝ ʚ 2015 ʛʦʜʫ ʟʘʢʦʥʦʜʘʪʝʣʴ ʧʦʰʝʣ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʰʘʛ, ʧʨʠʥʷʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʘʨʙʠʪʨʘʞʝ (ʪʨʝʪʝʡʩʢʦʤ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʝ)è [4], ʢʦʪʦʨʳʡ ʩʪʘʣ ʟʘʤʝʥʦʡ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʦʪ 

2002 ʛʦʜʘ ʠ ʦʩʥʦʚʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʧʦʨʳ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʡ ʠʥʩʪʠʪʫʪ ʥʝ ʣʠʰʝʥ ʥʝʜʦʩʪʘʪʢʦʚ. ɺʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʫʪʝʡ ʠʭ ʨʝʰʝʥʠʷ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ, ʩʬʦʨʤʠʨʫʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ, 

ʟʘʢʦʥʥʦʩʪʴ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʪʨʝʪʝʡʩʢʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʫʢʨʝʧʠʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʚʳʩʠʪʴ ʜʦʚʝʨʠʝ 

ʙʠʟʥʝʩʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʶʨʠʩʜʠʢʮʠʠ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ.    

ʉʣʝʜʫʝʪ ʥʘʯʘʪʴ ʩ ʦʯʝʚʠʜʥʦʡ ʧʨʘʚʦʚʦʡ ʧʨʦʙʣʝʤʳ, ʘ ʠʤʝʥʥʦ ï ʜʝʬʠʥʠʪʠʚʥʦʛʦ 

ʘʧʧʘʨʘʪʘ.  

ʇʨʝʜʣʘʛʘʝʤ ʠʟʫʯʠʪʴ ʜʦʢʪʨʠʥʫ ʪʨʝʪʝʡʩʢʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ 

ʫʯʝʙʥʫʶ ʣʠʪʝʨʘʪʫʨʫ. ʉʨʝʜʠ ʚʩʝʡ ʤʘʩʩʳ ʚʳʜʝʣʷʝʪʩʷ ʫʯʝʙʥʠʢ ʧʦʜ ʘʚʪʦʨʩʪʚʦʤ 

ʜʦʢʪʦʨʘ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ ʆ.ʖ. ʉʢʚʦʨʮʦʚʘ [5, ʩ. 14-16]. ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʧʨʦʙʣʝʤʘ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦʥʷʪʠʡ ʥʦʩʠʪ ʜʣʷʱʠʡʩʷ ʭʘʨʘʢʪʝʨ. ɽʱʝ ʚ ʜʝʚʷʥʦʩʪʳʝ 

ʛʦʜʘ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʚʚʝʜʝʥʠʷ ʚ ʦʙʠʭʦʜ 

ʪʝʨʤʠʥʘ çʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʘʚʦè ʠʣʠ çʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʘʚʦè ʚʤʝʩʪʦ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʝʡʯʘʩ ʠʥʩʪʠʪʫʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ, ʥʦ 

ʠʜʝʠ ʟʘʢʦʥʦʜʘʪʝʣʷ ʥʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʩʝʡʯʘʩ ʤʳ ʠʤʝʝʤ ʜʚʘ ʠʥʩʪʠʪʫʪʘ ʩ 

ʦʤʦʥʠʤʠʯʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ. ʉʘʤ ʆ.ʖ. ʉʢʚʦʨʮʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʳʥʝʰʥʠʝ 
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ʧʦʥʷʪʠʷ: çʘʨʙʠʪʨʘʞè ʠ çʪʨʝʪʝʡʩʢʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦè ï ʵʪʦ ʩʠʥʦʥʠʤʳ, 

ʢʦʪʦʨʳʝ, ʢʦʪʦʨʦʝ ʩʪʦʠʪ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ: 

1. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʫʜʫ ʩʧʦʩʦʙ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ; 

2. ʆʨʛʘʥ, ʦʨʛʘʥʠʟʫʶʱʠʡ ʘʨʙʠʪʨʘʞ; 

3. ʂʦʥʢʨʝʪʥʳʡ ʩʦʩʪʘʚ ʪʨʝʪʝʡʩʢʦʛʦ ʩʫʜʘ; 

4. ʉʘʤʫ ʧʨʦʮʝʜʫʨʫ.  

ʇʨʠʤʝʨʥʦ ʪʘʢʠʝ ʞʝ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʠ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ.  

ʇʦʟʠʮʠʶ ʘʚʪʦʨʘ ʦ ʪʦʤ, ʯʪʦ ʩʭʦʞʝʩʪʴ ʧʦʥʷʪʠʡ çʘʨʙʠʪʨʘʞè ʠ çʘʨʙʠʪʨʘʞʥʳʝ 

ʩʫʜʳè ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʫʜʝʡʩʢʦʛʦ ʢʦʨʧʫʩʘ ʀ.ɺ. ʏʝʨʥʠʢʦʚʘ [6, ʩ. 

29]. ʇʦ ʝʸ ʤʥʝʥʠʶ, ʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʨʘʜʠʢʘʣʴʥʫʶ ʨʝʬʦʨʤʫ ʠ ʩʤʝʥʠʪʴ 

ʥʘʟʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʘʨʙʠʪʨʘʞʥʦʝ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠʚʝʜʝʥʠʝ ʚʩʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆʙ ʘʨʙʠʪʨʘʞʝ (ʪʨʝʪʝʡʩʢʦʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʝ)è. ɼʘʥʥʳʡ 

ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʢʦʣʴʢʫ ʧʦʪʨʝʙʫʝʪʩʷ 

ʚʚʝʜʝʥʠʝ ʤʘʩʰʪʘʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʆʧʨʝʜʝʣʷʷ ʧʦʥʷʪʠʷ çʘʨʙʠʪʨʘʞʘè ʠ çʪʨʝʪʝʡʩʢʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘè, 

ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʥʠ ʩʠʥʦʥʠʤʠʯʥʳ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʪʦʞʜʝʩʪʚʝʥʥʳʝ. ɺ ʮʝʣʦʤ ʷʚʣʝʥʠʝ çʘʨʙʠʪʨʘʞʘè ʤʦʞʥʦ 

ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʦʨʛʘʥʠʟʫʝʤʳʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʝ, ʦʙʣʘʜʘʶʱʠʡ 

ʦʩʦʙʦʡ ʧʨʦʮʝʜʫʨʦʡ ʠ ʩʦʩʪʘʚʦʤ, ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ 

ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ ʩʫʙʲʝʢʪʠʚʥʳʭ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ. ʊʘʢʫʶ ʜʝʬʠʥʠʮʠʶ ʤʳ 

ʚʳʚʦʜʠʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ.  

ʂʘʢ ʨʘʥʝʝ ʦʪʤʝʯʝʥʦ, ʚ 2002 ʛʦʜʫ ʫʚʠʜʝʣ ʩʚʝʪ ʧʝʨʚʳʡ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʟʘʢʦʥ, 

ʨʝʛʫʣʠʨʫʶʱʠʡ ʠʥʩʪʠʪʫʪ ʪʨʝʪʝʡʩʢʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʌʝʜʝʨʘʣʴʥʳʡ 

ʟʘʢʦʥ ʦʪ 24.07.2002 ˉ 102-ʌɿ çʆ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʘʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 

ʥʦ ʩ ʢʦʥʮʘ 2015 ʛʦʜʘ ʦʥ ʫʪʨʘʪʠʣ ʩʚʦʶ ʩʠʣʫ, ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ ʥʦʚʦʛʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʘʨʙʠʪʨʘʞʝ (ʪʨʝʪʝʡʩʢʦʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʝ) ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 29.12.2015 ˉ 382-ʌɿ. ʀʤʝʥʥʦ ʌʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ ʦʪ 2015 ʛʦʜʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʘʨʙʠʪʨʘʞʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ʇɼɸʋ). ɼʦ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʢʘʨʤʘʥʥʳʭ ʩʫʜʦʚè [7] ð ʪʨʝʪʝʡʩʢʠʝ 

ʩʫʜʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʠ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʷʭ. ʇʨʠ ʟʘʢʣʶʯʝʥʠʠ ʩʦʛʣʘʰʝʥʠʡ 

ʪʨʝʪʝʡʩʢʘʷ ʦʛʦʚʦʨʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʫʩʣʦʚʠʝ ʦ ʨʘʟʨʝʰʝʥʠʝ ʩʧʦʨʦʚ ʠʤʝʥʥʦ 

ʠʤʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʨʨʫʧʮʠʦʛʝʥʥʳʡ ʬʘʢʪʦʨ. ʉ 

ʧʦʷʚʣʝʥʠʝʤ ʇɼɸʋ ʦʥʘ ʙʳʣʘ ʨʝʰʝʥʘ. ʉʝʡʯʘʩ ʵʪʠ ʫʯʨʝʞʜʝʥʠʷ ʧʨʠʟʚʘʥʳ 

ʜʦʧʦʣʥʷʪʴ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ 

ʩʪʦʨʦʥʘʤʠ ʥʘ ʚʨʝʤʝʥʥʦʡ ʦʩʥʦʚʝ. 

ʉʘʤʠ ʇɼɸʋ ʥʝ ʣʠʰʝʥʳ ʠʟʲʷʥʘ, ʪʘʢ ʢʘʢ ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʨʛʘʥ ʚ ʣʠʮʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʶʩʪʠʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ï ʄʠʥʶʩʪ), 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʂ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ ʚʣʠʷʥʠʷ  

ɺ. ɹ. ɹʘʣʷʩʥʠʢʦʚʘ [8, ʩ. 32-36] ʦʪʥʦʩʠʪ:  
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1. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʳʩʦʢʠʭ ʢʨʠʪʝʨʠʝʚ ʢ ʘʨʙʠʪʨʘʤ. ʉʦʛʣʘʩʥʦ ʇʨʠʢʘʟʫ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʶʩʪʠʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 14.10.2016 ʛ. ˉ 236  

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ ʥʘʫʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʫʯʝʥʳʝ ʩʪʝʧʝʥʠ ʧʦ 

ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʪʨʝʪʠ ʘʨʙʠʪʨʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʘʨʙʠʪʨʦʚ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʘʨʙʠʪʨʘʞʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷè [9] ʥʝ ʤʝʥʝʝ 1/3 ʩʫʜʝʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʫʯʝʥʳʝ ʩʪʝʧʝʥʠ ʧʦ 

ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ʊʘʢʞʝ ʩʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʪʦ, ʯʪʦ 

ʥʝ ʤʝʥʝʝ ʯʝʤ ʫ 1/2 ʚʩʝʭ ʘʨʙʠʪʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʝʝ 10 ʣʝʪ ʩʪʘʞʘ ʨʘʙʦʪʳ ʚ 

ʩʫʜʝʡʩʢʦʤ ʢʦʨʧʫʩʝ ʬʝʜʝʨʘʣʴʥʳʭ ʠʣʠ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʝʡ. 

2. ɹʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ʫʩʣʦʚʠʷ, ʚʳʜʚʠʛʘʝʤʳʝ ʄʠʥʶʩʪʦʤ 

ʩʣʦʞʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʥʦʛʠʤʠ ʢʘʥʜʠʜʘʪʘʤʠ. 

3. ʅʘʣʠʯʠʝ ʥʝʜʦʚʝʨʠʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇɼɸʋ.  

ʊʘʢ, ʟʘ 2023 ʛʦʜ ʨʘʩʩʤʦʪʨʝʥʦ ʚʩʝʛʦ ʣʠʰʴ 2252 ʜʝʣ, ʘ ʢ 2024 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ ʠ ʩʦʩʪʘʚʠʣ 2905 ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʧʦʨʦʚ [10].  

ʇʫʪʝʡ ʨʝʰʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʤʷʛʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʫʜʴʷʤ, ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʨʙʠʪʨʦʚ, ʚʢʣʶʯʠʪʴ ʚ ʠʭ ʩʦʩʪʘʚ 

ʧʨʘʢʪʠʢʦʚ ʠ ʤʝʜʠʘʪʦʨʦʚ, ʯʪʦ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʝʩʴʤʘ ʣʠʙʝʨʘʣʴʥʦʡ 

ʧʨʠʨʦʜʝ ʠʥʩʪʠʪʫʪʘ ʪʨʝʪʝʡʩʢʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ. ʇʝʨʝʭʦʜʷ ʦʪ ʚʥʫʪʨʝʥʥʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʇɼɸʋ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʘʢʞʝ ʠ ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ʆʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʧʦʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʣʠʙʝʨʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʪʨʝʪʝʡʩʢʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʚʩʝ ʩʧʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʪʦʛʦ ʚʠʜʘ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ.  

ʊʘʢ, ʚ ʨʘʟʜʝʣʝ 3 çʆʙʟʦʨʘ ʧʨʘʢʪʠʢʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʫʜʘʤʠ ʜʝʣ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʬʫʥʢʮʠʡ ʩʦʜʝʡʩʪʚʠʷ ʠ ʢʦʥʪʨʦʣʷ ʚ ʦʪʥʦʰʝʥʠʠ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʦʚ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʨʙʠʪʨʘʞʝʡè [11], ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʝ ʧʦʜʣʝʞʘʪ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʨʝʪʝʡʩʢʠʤʠ ʩʫʜʘʤʠ ʩʧʦʨʳ: 

- ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʧʫʙʣʠʯʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ; 

- ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ ʦʪʥʦʰʝʥʠʡ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʠʤʫʱʝʩʪʚʘ; 

- ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ ʦʪʥʦʰʝʥʠʡ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, 

ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜ ʠ ʪ.ʜ. 

ʆʙʱʠʡ ʧʝʨʝʯʝʥʴ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʨʝʪʝʡʩʢʦʛʦ ʩʫʜʘ, ʧʝʨʝʯʠʩʣʝʥ ʚ ʯʘʩʪʠ ʚʪʦʨʦʡ ʩʪʘʪʴʠ 22.1 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʯʘʩʪʠ 

ʚʪʦʨʦʡ ʩʪʘʪʴʠ 33 ɸʨʙʠʪʨʘʞʥʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʣʘʛʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʜʦʧʫʩʪʠʪʴ, ʯʪʦʙʳ ʪʨʝʪʝʡʩʢʦʝ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ ʤʦʛʣʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ ʜʝʣ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʫʜʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

https://login.consultant.ru/link/?req=doc&base=LAW&n=511272&dst=869&field=134&date=11.11.2025
https://login.consultant.ru/link/?req=doc&base=LAW&n=502254&dst=1145&field=134&date=11.11.2025
https://login.consultant.ru/link/?req=doc&base=LAW&n=502254&dst=1145&field=134&date=11.11.2025
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ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʧʦʨʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʦʩʥʦʚʘʥʠʷʤ. ʆʙʨʘʪʠʤʩʷ ʢ ʇʦʩʪʘʥʦʚʣʝʥʠʶ 

ɸʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʄʦʩʢʦʚʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 01.11.2017 ˉ ʌ05-16043/2017 ʧʦ 

ʜʝʣʫ ˉ ɸ40-146557/2017 [12]. ʉʦʛʣʘʩʥʦ ʬʘʙʫʣʝ, ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʥʪʨʘʢʪʝ 

ʙʳʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʪʴ ʩʧʦʨ ʚ ʪʨʝʪʝʡʩʢʠʡ ʩʫʜ. ʇʦʩʣʝʜʥʠʡ 

ʨʘʩʩʤʦʪʨʝʣ ʩʧʦʨ, ʘ ʘʨʙʠʪʨʘʞʥʳʡ ʩʫʜ ʦʪʢʘʟʘʣʩʷ ʚʳʜʘʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʣʠʩʪ 

ʥʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʝʛʦ ʨʝʰʝʥʠʷ. ʉʫʜ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ 

ʥʝʣʴʟʷ ʨʘʟʨʝʰʘʪʴ ʜʝʣʘ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ 44-ʌɿ [13] ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ-ʟʘ 

çʥʝʩʦʩʪʳʢʦʚʢʠè ʧʨʠʥʮʠʧʦʚ. ʇʦʩʢʦʣʴʢʫ ʪʨʝʪʝʡʩʢʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ ʩʪʨʦʠʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʥʦʩʪʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ 

ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʠ, ʪʦ ʫʢʘʟʘʥʥʘʷ ʧʦʟʠʮʠʷ ʚ ʢʦʨʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʫʙʣʠʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤʠ, ʨʝʘʣʠʟʫʝʤʳʤ ʧʨʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʘʢʫʧʢʘʭ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʨʝʪʝʡʩʢʠʝ 

ʧʨʘʚʠʣʘ ʜʣʷ ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʳʭ ʩʧʦʨʦʚ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ ʠ ʧʫʙʣʠʯʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ, ʣʠʙʦ ʨʝʘʣʠʟʦʚʘʪʴ ʠʜʝʶ, 

ʠʟʣʦʞʝʥʥʫʶ ʚ ʧ. 13 çʆʙʟʦʨʘ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, 

ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜè, 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ 28.06.2017  ʇʨʝʟʠʜʠʫʤʦʤ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [14], ʠ ʫʯʨʝʜʠʪʴ ʇɼɸʋ, ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢʠʝ 

ʢʘʪʝʛʦʨʠʠ ʩʧʦʨʦʚ.  

ʆʪʤʝʯʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ. ʊʨʝʪʝʡʩʢʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ 

ʥʝ ʚʩʝʛʜʘ ʙʳʩʪʨʝʝ ʠ ʜʝʰʝʚʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʫʜʘ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʨʝʪʝʡʩʢʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ, ʦʥʘ ʩʪʘʣʘ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʘʩʧʝʢʪʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʪʦʠʪ ʚʥʝʜʨʠʪʴ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ:  

1. ɺʚʝʩʪʠ ʩʘʥʢʮʠʠ ʟʘ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʮʝʩʩʫʘʣʴʥʳʤʠ ʧʨʘʚʘʤʠ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʫʧʨʦʱʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ.  

3. ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʵʪʘʧʥʦʝ ʠʭ ʚʥʝʜʨʝʥʠʝ, ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʶʨʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ. ʕʪʦ ʧʨʠʚʝʜʝʪ 

ʢ ʨʘʩʰʠʨʝʥʠʶ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʪʝʡʩʢʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʠ ʩʥʠʞʝʥʠʶ 

ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜ 

ʪʨʝʪʝʡʩʢʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʚ ʨʘʟʨʷʜ ʦʩʥʦʚʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʩʧʦʨʦʚ 

ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ.  
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TRANSFORMATION OF MUNICIPAL GOVERNANCE IN THE ERA OF 

DIGITALIZATION: CHALLENGES OF LAW ENFORCEMENT AND 

INTERACTION OF AUTHORITIES WITH CITIZENS 

 

Abstract. The article is devoted to the study of issues of transformation of municipal 

governance in the era of digitalization. The challenges of law enforcement and 

interaction of authorities with citizens are investigated, problems are identified and 

ways of their solution are proposed.  
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ʉʝʛʦʜʥʷ, ʚ ʥʳʥʝʰʥʠʭ ʨʝʘʣʠʷʭ, ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʫʣʫʯʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʚ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʠ ʚ ʢʦʥʪʨʦʣʝ ʥʘʜ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʣʘʩʪʝʡ, ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʜʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʧʨʦʠʩʭʦʜʷʪ ʚʥʫʰʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʮʠʬʨʦʚʠʟʘʮʠʠ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʚʦʟʥʠʢʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʪ. ʢ. ʩʬʝʨʘ 
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ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʚʩʝ ʝʱʝ ʥʫʞʜʘʝʪʩʷ ʚ ʘʜʘʧʪʘʮʠʠ 

ʩʚʦʠʭ ʧʨʘʚʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʧʦʜ çʮʠʬʨʦʚʳʝ ʨʝʘʣʴʥʦʩʪʠè. 

ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʟʦʚʦʚ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʚʩʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟʤʝʥʝʥʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʠʩʩʣʝʜʦʚʘʪʴ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʣʘʩʪʠ ʩ 

ʛʨʘʞʜʘʥʘʤʠ.  

ʉʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ çʮʠʬʨʦʚʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷè ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʦʪʨʘʩʣʠ ʧʨʘʚʘ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʝ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʧʦʣʫʯʠʣʦ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʕʪʦ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʩʬʝʨʫ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʠʣʦ ʧʦʤʝʥʷʪʴ ʩʧʦʩʦʙ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ ʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ [8]. 

ɺ ʩʚʷʟʠ ʩ ʨʝʬʦʨʤʦʡ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʳʣ ʧʨʠʥʷʪ ʨʷʜ ʟʘʢʦʥʦʚ. ʂ ʦʪʜʝʣʴʥʳʤ ʠʟ ʥʠʭ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 20.03.2025 ˉ33-ʌɿ çʆʙ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠè 

[2]; ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 31.07.2020 ˉ 258-ʌɿ çʆʙ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʧʨʘʚʦʚʳʭ ʨʝʞʠʤʘʭ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè[1]; ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 31.07.2025 ˉ304-ʌɿ çʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè[3]; ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

24.03.2025 ˉ346 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28 ʠʶʣʷ 2005 ʛ. ˉ 452è[4]; ʈʘʩʧʦʨʷʞʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.03.2024 ˉ 637-ʨ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷè[6] ʠ ʜʨʫʛʠʝ. 

ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ɼ.ɸ. ʏʫʤʠʯʝʚʘ: çʈʦʣʴ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʦʯʝʚʠʜʥʘ. ʇʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʩʯʠʪʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ, 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴ ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢ 

ʥʦʚʳʤ ʫʩʣʦʚʠʷʤè [12]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʦʯʝʥʴ ʤʥʦʛʦ 

ʚʥʝʜʨʷʝʪʩʷ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠ ʠʥʠʮʠʘʪʠʚ, ʪʘʢʠʭ ʢʘʢ:  

- çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛè (ɽʉɻʋ), ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ; 

- çʎʠʬʨʦʚʦʡ ʤʫʥʠʮʠʧʘʣʠʪʝʪè - ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʜʘʶʱʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʠʪʴ ʚʦʝʜʠʥʦ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʫʯʸʪʘ, ʢʦʪʦʨʳʡ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; 

- çʇʣʘʪʬʦʨʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠè (ʇʆʉ), ʧʦʟʚʦʣʷʶʱʘʷ ʛʨʘʞʜʘʥʘʤ 

ʥʘʧʨʘʚʣʷʪʴ ʦʙʨʘʱʝʥʠʷ ʧʦ ʙʦʣʴʰʦʤʫ ʩʧʝʢʪʨʫ ʚʦʧʨʦʩʦʚ ʚ ʦʨʛʘʥʳ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʛʦʣʦʩʦʚʘʥʠʠ, ʦʧʨʦʩʘʭ 

ʠ ʚ ʦʙʩʫʞʜʝʥʠʷʭ. 

ɺʠʜʠʪʩʷ ʚʝʨʥʦʡ ʪʦʯʢʘ ʟʨʝʥʠʷ ɸ.ʀ. ʉʦʢʦʣʦʚʦʡ, ʯʪʦ çʎʠʬʨʦʚʠʟʘʮʠʷ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʥʝʩʝʪ ʚ ʩʝʙʝ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 
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ʞʠʟʥʠ ʥʘ ʤʝʩʪʘʭ, ʷʚʣʷʷʩʴ ʪʘʢʞʝ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʠ ʩʨʝʜʩʪʚʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʩʝʣʝʥʠʝʤ ʧʝʨʝʡʜʫʪ ʦʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʢ ʠʥʪʝʨʘʢʪʠʚʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶè [11]. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʘʚʦʚʳʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂ ʥʝʢʦʪʦʨʳʤ ʠʟ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ 

ʦʪʥʦʩʷʪʩʷ:  

- ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ, ʢʦʪʦʨʳʡ ʙʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣ 

ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

- ʦʪʩʫʪʩʪʚʠʝ ʧʨʠ ʚʝʜʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʨʘʚʦʚʦʡ 

ʩʠʣʳ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

- ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʙʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʥʘʜʸʞʥʫʶ ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʥʘʣʠʯʠʝ ʨʠʩʢʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʩʠʩʪʝʤʘʤ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ 

ʜʘʥʥʳʭ, ʫʪʝʯʢʝ ʜʘʥʥʳʭ, ʥʘʥʝʩʝʥʠʶ ʫʱʝʨʙʘ ʛʨʘʞʜʘʥʘʤ ʠ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ, ʘ 

ʪʘʢʞʝ ʢ ʧʦʣʥʦʡ ʙʣʦʢʠʨʦʚʢʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʨʝʙʫʝʪʩʷ 

ʪʱʘʪʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʧʨʠʦʨʠʪʝʪʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʠ çʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʄ.ɺ. ɻʨʠʛʦʨʴʝʚʘ: çéʧʨʘʚʦʚʳʝ 

ʘʩʧʝʢʪʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʘʷ 

ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷè [7]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʯʠʪʘʝʤ, ʯʪʦ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʧʦʜʭʦʜʝ, ʚʦʟʤʦʞʥʦ ʫʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʤʝʥʥʦ ʧʨʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʘʩʧʝʢʪʦʚ ʤʦʞʥʦ 

ʜʦʩʪʠʯʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʥʷʝʪ ʤʝʭʘʥʠʟʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ ʥʘʩʝʣʝʥʠʝʤ, ʠʟʤʝʥʷʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʘʣʠ ʧʦʨʪʘʣʳ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ.  

çʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦ ʩʨʝʜʩʪʚʘʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʰʠʨʷʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʫʯʘʩʪʠʝ, ʧʦʚʳʰʘʪʴ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ. 
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ʉʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʉ.ʉ. ʄʦʨʦʟʦʚʦʡ, ʯʪʦ: çʵʣʝʢʪʨʦʥʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥè [9]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 02.09.2022 ˉ 2523-ʨ [5] ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʦʧʦʚʝʱʝʥʠʷ ʛʨʘʞʜʘʥ ʦ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʳ 

çɺʂʦʥʪʘʢʪʝè ʠ çʆʜʥʦʢʣʘʩʩʥʠʢʠè [10].  

ɺ ʮʝʣʦʤ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ ʠ ʥʘʩʝʣʝʥʠʝʤ. ʆʥʘ 

ʧʦʚʳʰʘʝʪ ʜʦʚʝʨʠʝ ʠ ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪ 

ʜʦʩʪʫʧʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

ʆʜʥʘʢʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʪʘʢʞʝ ʧʦʨʦʞʜʘʝʪ ʠ ʥʦʚʳʝ 

ʵʪʠʢʦ-ʧʨʘʚʦʚʳʝ ʚʳʟʦʚʳ. ɺʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʨʝʙʫʶʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ 

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʵʧʦʭʫ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʚʦʟʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ɺ ʩʬʝʨʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ.  

2. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʝʧʣʝʥʠʝ ʪʝʨʤʠʥʘ çʎʠʬʨʦʚʦʡ ʤʫʥʠʮʠʧʘʣʠʪʝʪè ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɼʘʣʴʥʝʡʰʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʧʨʦʝʢʪʦʚ ʠ ʠʥʠʮʠʘʪʠʚ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. 

3. ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʦʨʛʘʥʘʤʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

4. ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʦʚ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʥʘʩʝʣʝʥʠʝʤ.  

5. ʅʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʠ ʫʛʨʦʟ ʧʨʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ. 

ɼʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʪ 

ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩ ʥʘʩʝʣʝʥʠʝʤ, 

ʧʦʚʳʩʷʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʠʚʣʝʯʝʥʠʝ ʞʠʪʝʣʝʡ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʮʝʣʦʤ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʠʭ ʜʦʚʝʨʠʝ.  ʆʥʘ ʫʣʫʯʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʳʤ ʧʨʦʮʝʩʩʦʤ. ʆʜʥʘʢʦ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʙʫʜʫʪ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʪʴ ʦʪ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʣʦʞʠʚʰʠʭʩʷ ʧʨʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʝʪʚʦʨʝʥʠʷ ʚ ʞʠʟʥʴ 

ʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʋɼʂ 343.163 

ʊʘʨʘʩʦʚʘ ʆ.ɼ. 

ʈʦʩʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʶʩʪʠʮʠʠ (ʈʇɸ ʄʠʥʶʩʪʘ ʈʦʩʩʠʠ), ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ʈʆʃʔ ʇʈʆʂʋʈʆʈʉʂʆɻʆ ʅɸɼɿʆʈɸ 

ɿɸ ʀʉʇʆʃʅɽʅʀɽʄ ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺɸ ʆ ʇʈʆʊʀɺʆɼɽʁʉʊɺʀʀ 

ʂʀɹɽʈʇʈɽʉʊʋʇʅʆʉʊʀ ɺ ʉɽʊʀ çʀʅʊɽʈʅɽʊè 
 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ 

ʧʨʦʢʫʨʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɸʥʘʣʠʟ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʈʦʩʩʠʠ, ʧʦʟʚʦʣʠʣ ʧʨʠʡʪʠ ʢ 

ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʩʬʝʨʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʦʜʥʦʛʦ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʧʨʦʢʫʨʘʪʫʨʳ. ɸʥʘʣʠʟ 

ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʫ 

ʧʨʝʜʣʦʞʠʪʴ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ 

ʧʨʦʢʫʨʘʪʫʨʳ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ 

ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʝʥʝʨʘʣʴʥʘʷ ʧʨʦʢʫʨʘʪʫʨʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʧʨʦʢʫʨʦʨʩʢʠʡ ʥʘʜʟʦʨ, ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ. 
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ʊʨʝʪʴʝ ʪʳʩʷʯʝʣʝʪʠʝ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʥʦʚʝʡʰʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʪʦ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ ʨʘʩʮʚʝʪʘ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ 

ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʇʦʣʫʚʝʢʦʚʦʡ ʩʨʦʢ ʦʪ ʩʦʟʜʘʥʠʷ ʧʝʨʚʳʭ ʕɺʄ ʜʦ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʯʨʝʟʚʳʯʘʡʥʦ ʙʳʩʪʨʦʤ ʭʦʜʝ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʆ.ʀ. 

ʇʫʟʠʢʦʚʘ, ʩʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚʠʜʘ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʳ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ (ʢʦʤʧʴʶʪʝʨʳ) [1, ʉ. 335-339]. ʄʘʩʩʦʚʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʚʳʪʝʩʥʠʣʘ 

ʠʟ ʦʙʨʘʱʝʥʠʷ ʫʩʪʘʨʝʚʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʘ ʜʠʘʧʘʟʦʥ ʚʠʜʝʥʠʷ ʠ ʪʨʘʢʪʦʚʢʠ 

ʥʝʢʦʪʦʨʳʭ ʧʦʥʷʪʠʡ ʚʦ ʚʟʛʣʷʜʝ ʥʘ ʞʠʟʥʴ ʠ ʦʙʱʝʥʠʠ ʤʝʞʜʫ ʥʘʨʦʜʘʤʠ, ʫʩʢʦʨʠʣʘ 

ʧʦʪʦʢ ʦʙʤʝʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʚʦʧʨʦʩʘʭ, ʢʘʩʘʶʱʠʭʩʷ ʚʦʝʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʦʨʛʦʚʦʛʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʣʦʙʘʣʴʥʦʡ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʘʚʦ, ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʠʚʦʩʪʦʠʪ ʥʦʚʳʤ ʚʠʜʘʤ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺʩʝ ʙʦʣʴʰʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʦʚ, ʥʘʨʫʰʝʥʠʝ ʧʨʘʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʦʯʠʝ ʥʝʟʘʢʦʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʩʦʚʝʨʰʘʝʪʩʷ 

ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʚʳʟʦʚʳ ʜʣʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʮʠʬʨʦʚʦʤ ʤʠʨʝ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʝʜʩʝʜʘʪʝʣʴ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ 

ʀ.ɺ. ʂʨʘʩʥʦʚ ʧʦʜʯʝʨʢʠʚʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʙʦʨʴʙʝ ʩ 

ʵʪʠʤ ʷʚʣʝʥʠʝʤ, ʪʨʝʙʫʶʱʝʛʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʚʩʝʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ, ʜʣʷ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʳʭ ʩʣʝʜʦʚ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʚʳʷʚʣʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

ʇʨʦʢʫʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʦʨʛʘʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʥʘʜʟʦʨ 

ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʚ ʚ ʩʬʝʨʝ ʙʦʨʴʙʳ ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʝʸ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʫʨʦʚʝʥʴ 

ʧʨʘʚʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ɺ 2015 ʛʦʜʫ, ʚ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʠʟʘʮʠʝʡ ʧʨʦʙʣʝʤʳ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʦʚ ʧʨʦʢʫʨʘʪʫʨʳ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʥʩʦʣʠʜʘʮʠʶ ʫʩʠʣʠʡ 
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ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʧʨʝʩʪʫʧʥʳʤ ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʜʝʣʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʪʨʠ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ 

ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʨʘʟʚʝʜʢʠ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʫʛʦʣʦʚʥʳʭ 

ʜʝʣ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʚ ʫʢʘʟʘʥʥʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʥʦʩʪʠ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ [2, 

ʉ.243-247]. 

ʆʜʥʘʢʦ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʅ.ʀ. ʈʫʜʥʝʚʘ, ʩʧʝʢʪʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʦʪʜʝʣʘ ʪʨʝʙʫʝʪ 

ʨʘʩʰʠʨʝʥʠʷ. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʜʦʧʦʣʥʠʪʴ ʝʛʦ ʜʚʫʤʷ ʚʘʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ [3, 

ʉ. 10-15]: 

ɿʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʛʨʘʞʜʘʥ. ɺ ʫʩʣʦʚʠʷʭ ʫʯʘʩʪʠʚʰʠʭʩʷ ʫʪʝʯʝʢ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʟʘʱʠʪʝ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ. ʊʦʣʴʢʦ ʚ 2023 

ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʢʦʤʥʘʜʟʦʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 168 ʫʪʝʯʝʢ ʚ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ 

ʧʦʧʘʣʠ ʜʘʥʥʳʝ ʙʦʣʝʝ 300 ʤʠʣʣʠʦʥʦʚ ʨʦʩʩʠʷʥ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʥʘʥʦʩʷʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʛʨʘʞʜʘʥʘʤ ʠ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. ɺ 2023 ʛʦʜʫ ʩʫʤʤʘ 

ʩʨʝʜʩʪʚ, ʧʦʭʠʱʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʤʦʰʝʥʥʠʯʝʩʪʚ, ʧʨʝʚʳʩʠʣʘ 15 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. 

ʆʭʨʘʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʦ ʢ ʨʦʩʪʫ ʥʘʨʫʰʝʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ çʧʠʨʘʪʩʢʦʛʦ ʢʦʥʪʝʥʪʘè ʥʘʥʦʩʠʪ ʧʨʷʤʦʡ ʫʱʝʨʙ ʘʚʪʦʨʘʤ ʠ 

ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷʤ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʥʘʜʟʦʨ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ ʜʦʣʞʝʥ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʢʫʨʘʪʫʨʳ ʚ ʩʬʝʨʝ ʙʦʨʴʙʳ ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚʳʰʝ ʜʦʧʦʣʥʝʥʠʷ ʢ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʘ ʧʦ ʙʦʨʴʙʝ ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʋʪʝʯʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʥʘʨʫʰʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ, ʵʪʦ 

ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʨʝʙʫʶʱʠʝ ʘʢʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʦʪʜʝʣʘ ʧʦʟʚʦʣʠʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʵʪʠʤ ʫʛʨʦʟʘʤ ʠ ʟʘʱʠʱʘʪʴ ʠʥʪʝʨʝʩʳ 

ʛʨʘʞʜʘʥ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚʦ ʚʩʝ ʩʬʝʨʳ 

ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʉʝʪʴ çʀʥʪʝʨʥʝʪè ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʱʝʥʠʷ, 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʦʢ ʠ ʨʝʰʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ 

ʟʘʜʘʯ.  

ʇʦ ʜʘʥʥʳʤ DataReportal, ʥʘ ʷʥʚʘʨʴ 2025 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 133 

ʤʠʣʣʠʦʥʘ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 92,2% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʥʘʩʝʣʝʥʠʷ ʚ 144 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ [4]. 
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ʆʜʥʘʢʦ, ʥʘʨʷʜʫ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʘ 

ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʝ ʫʛʨʦʟʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ. ʆʪʩʫʪʩʪʚʠʝ 

ʜʦʣʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʀʥʪʝʨʥʝʪʘ 

ʧʨʠʚʝʣʦ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʝʣʝʛʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʚʢʣʶʯʘʷ ʤʘʪʝʨʠʘʣʳ 

ʧʦʨʥʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʧʨʦʥʘʨʢʦʪʠʯʝʩʢʦʛʦ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʠ 

ʵʢʩʪʨʝʤʠʩʪʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʨʠʦʨʠʪʝʪʳ ʠ ʮʝʣʠ, 

ɼʦʢʪʨʠʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʫʪʚʝʨʞʜʝʥʥʘʷ ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ ˉ 646 ʦʪ 05.12.2016) [5] ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʠʤʧʝʨʘʪʠʚ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɸʥʘʣʠʟ ʩʪʘʪʜʘʥʥʳʭ ʄɺɼ ʈʌ ʟʘ ʷʥʚʘʨʴ-ʠʶʣʴ 2025 ʛʦʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 424,9 

ʪʳʩ. ʧʦʜʦʙʥʳʭ ʠʥʮʠʜʝʥʪʦʚ. ʆʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ ʥʘ 2,2% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ. 

ʆʩʦʙʝʥʥʦ ʪʨʝʚʦʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ (51,8%) IT-

ʧʨʝʩʪʫʧʣʝʥʠʡ ʢʚʘʣʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʪʷʞʢʠʝ ʠ ʦʩʦʙʦ ʪʷʞʢʠʝ ʜʝʷʥʠʷ (220,1 ʪʳʩ. 

ʩʣʫʯʘʝʚ), ʜʝʤʦʥʩʪʨʠʨʫʷ ʨʦʩʪ ʥʘ 7,4% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ɺ 

ʩʪʨʫʢʪʫʨʝ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ ʜʦʤʠʥʠʨʫʶʪ ʢʨʘʞʠ ʠ ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʥʘ 

ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 62,5% (265,6 ʪʳʩ.) ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ 

(17,2%, ʠʣʠ 73,0 ʪʳʩ.) ʟʘʥʠʤʘʝʪ ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʧʦʩʨʝʜʩʪʚʦʤ IT-ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʥʘ 51,6% 

[6]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʨʝʚʦʞʥʳʡ ʨʦʩʪ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʨʘʩʢʨʳʚʘʝʤʦʩʪʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, 

ʩʦʚʝʨʰʸʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʜʦʩʪʠʛʘʷ ʧʦʢʘʟʘʪʝʣʷ ʚ 28,9%. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ 

ʘʚʪʦʨʘʤʠ, ʧʦ ʤʥʝʥʠʶ ʢʦʪʦʨʳʭ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʚ ʩʬʝʨʝ 

ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 

ʙʦʨʴʙʳ [7, ʉ.89-92]. 

ʇʨʦʢʫʨʦʨʩʢʠʡ ʥʘʜʟʦʨ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʢʦʥʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʧʨʦʢʫʨʘʪʫʨʳ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʠ ʪʦʯʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʟʘʢʦʥʦʚ.  

ʆʨʛʘʥʳ ʧʨʦʢʫʨʘʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘʜʟʦʨ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʟʘʢʦʥʦʚ, ʦʨʛʘʥʘʤʠ 

ʢʦʥʪʨʦʣʷ ʠ ʠʭ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʘ ʪʘʢʞʝ ʥʘʜʟʦʨ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʦʨʛʘʥʦʚ, ʧʨʦʚʦʜʷʱʠʭ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʜʦʟʥʘʥʠʝ ʠ 
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ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʣʝʜʩʪʚʠʝ, ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʭ ʨʘʙʦʪʝ ʧʦ ʚʳʷʚʣʝʥʠʶ, 

ʧʨʝʩʝʯʝʥʠʶ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʧʨʝʩʪʫʧʣʝʥʠʡ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʈʦʩʢʦʤʥʘʜʟʦʨ), ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ 

ʤʦʥʠʪʦʨʠʥʛ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ 

çʀʥʪʝʨʥʝʪè [8, ʉ. 292-293]. 

ʇʨʦʢʫʨʦʨʳ ʥʘʜʝʣʝʥʳ ʦʙʰʠʨʥʳʤ ʥʘʙʦʨʦʤ ʧʦʣʥʦʤʦʯʠʡ, ʚʢʣʶʯʘʷ ʦʙʲʷʚʣʝʥʠʝ 

ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʡ, ʚʥʝʩʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʧʨʦʪʝʩʪʦʚʘʥʠʝ ʥʝʟʘʢʦʥʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʚʦʟʙʫʞʜʝʥʠʝ ʜʝʣ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ 

ʠ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ ʚ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ. ɺ 2022 ʛʦʜʫ 

ʦʨʛʘʥʳ ʧʨʦʢʫʨʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʷ ʵʪʠ ʧʦʣʥʦʤʦʯʠʷ, ʚʥʝʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʦ 

ʙʣʦʢʠʨʦʚʢʝ 125 ʪʳʩʷʯ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ (ʉɺʆ) ʠ ʤʦʙʠʣʠʟʘʮʠʠ. 

ʄʳ ʦʪʤʝʯʘʝʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ï ʙʦʣʝʝ ʯʝʤ ʥʘ 56% ï ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦʙ ʫʛʦʣʦʚʥʦʤ ʧʨʝʩʣʝʜʦʚʘʥʠʠ ʚ ʧʦʨʷʜʢʝ ʧ. 

2 ʯ. 2 ʩʪ. 37 ʋʇʂ ʈʌ (75 ī ʚ 2022 ʠ 48 ī ʚ 2021), ʠ 22-ʧʨʦʮʝʥʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʙʫʞʜʝʥʥʳʭ ʫʛʦʣʦʚʥʳʭ ʜʝʣ (54 ʠ 44 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [9].  

ʂʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʧʨʦʢʫʨʦʨʘʤ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʈʦʩʢʦʤʥʘʜʟʦʨʘ, ʦʧʝʨʘʪʠʚʥʦ 

ʥʘʧʨʘʚʣʷʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʯʝʨʝʟ ɻʝʥʝʨʘʣʴʥʫʶ 

ʧʨʦʢʫʨʘʪʫʨʫ ʈʌ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʠʷ 

ʈʦʩʢʦʤʥʘʜʟʦʨʘ. 

ɻʝʥʧʨʦʢʫʨʘʪʫʨʦʡ ʈʌ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʷʝʪʩʷ ʂʦʥʮʝʧʮʠʷ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʜʦ 2025 ʛʦʜʘ [10]. ɼʘʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʥʘʮʝʣʝʥʘ 

ʥʘ ʢʘʨʜʠʥʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʢʫʨʘʪʫʨʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʥʘʜʟʦʨʘ ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʩʨʝʜʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʜʟʦʨʥʳʭ ʬʫʥʢʮʠʡ. ʂʦʥʮʝʧʮʠʷ 

ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʛʨʘʞʜʘʥʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʥʘʜʟʦʨʘ, ʧʝʨʝʜ ɻʝʥʝʨʘʣʴʥʳʤ 

ʧʨʦʢʫʨʦʨʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʩʪʘʚʣʝʥ ʨʷʜ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʚʢʣʶʯʘʶʱʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʩʦʜʝʡʩʪʚʠʝ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʦʚʦʛʦ, ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ; 

- ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦ ʚʩʝʭ ʬʦʨʤʘʭ ʥʘʜʟʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʧʨʦʢʫʨʘʪʫʨʳ ʥʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʩʦʚʝʨʰʝʥʠʶ; 
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- ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ; 

- ʛʘʨʘʥʪʠʨʦʚʘʥʠʝ ʧʦʣʥʦʪʳ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʟʘʢʦʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʝʩʪʫʧʥʦʩʪʠ;  

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʥʘʜʟʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʪʠʧʠʯʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʥʘʨʫʰʝʥʠʷʭ; 

- ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʚʝʨʦʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʥʝʜʨʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʂʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, 

ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʢʫʨʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʚ 

ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚ ʪʝʤ ʩʘʤʳʤ ʙʦʣʝʝ 

ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ ʠʛʨʘʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 01.04.2025 

ˉ 41-ʌɿ [11], ʚʩʪʫʧʠʚʰʠʡ ʚ ʩʠʣʫ ʩ 01.06.2025. ʎʝʣʴʶ ʟʘʢʦʥʘ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʙʦʨʴʙʳ ʩ ʢʠʙʝʨʤʦʰʝʥʥʠʯʝʩʪʚʦʤ. ʕʪʦʪ 

ʟʘʢʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʙʦʨʴʙʝ ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʢʨʝʜʠʪʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʦʧʝʨʘʪʦʨʘʤʠ ʩʚʷʟʠ. 

ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷʤ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʣʠʮ, ʚʠʥʦʚʥʳʭ ʚ ʠʭ 

ʩʦʚʝʨʰʝʥʠʠ, ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʦʨʠʪʝʪʥʫʶ ʟʘʜʘʯʫ 

ʦʨʛʘʥʦʚ ʧʨʦʢʫʨʘʪʫʨʳ. ʈʝʘʣʠʟʘʮʠʷ ʥʘʜʟʦʨʘ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʥʦʩʪʠ ʧʨʠ 

ʚʦʟʙʫʞʜʝʥʠʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʠ ʩʫʜʝʙʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʫʢʘʟʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫ ʧʨʦʢʫʨʦʨʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʮʠʬʨʦʚʦʡ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ ʠ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʝ 

ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ 

ʦʪʥʦʰʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʢʫʨʘʪʫʨʳ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ. ʋʯʘʩʪʠʝ 

ʧʨʦʢʫʨʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʝʪ ʩʧʝʮʠʬʠʢʠ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʝʣʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʧʨʘʚʦʚʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʳʤʠ ʥʦʨʤʘʤʠ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ. 
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ɸʥʘʣʠʟ ʘʢʪʫʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʧʨʦʢʫʨʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʚ 

ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʤʧʣʝʢʩ 

ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʥʝʟʘʢʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʠʬʨʦʚʦʡ 

ʩʨʝʜʝ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʢʨʝʧʣʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʘ ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʷ ʠʭ ʫʩʠʣʠʡ ʚ ʙʦʨʴʙʝ 

ʩ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ.  

ʅʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʩʝʪʠ çʀʥʪʝʨʥʝʪè ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʧʨʝʱʝʥʥʫʶ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʘʷ ʤʝʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 7 ʥʦʷʙʨʷ 

2025 ʛʦʜʘ ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʧʦʧʨʘʚʢʠ ʚ ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʜʝʢʩ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘʜʝʣʷʶʱʠʝ ɻʝʥʝʨʘʣʴʥʫʶ ʧʨʦʢʫʨʘʪʫʨʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʟʘʧʨʦʩʦʚ ʦʙ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʣʠʮ, ʩʦʚʝʨʰʠʚʰʠʭ 

ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʘʥʥʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜʝʙʥʳʝ ʦʨʛʘʥʳ ʩ 

ʪʨʝʙʦʚʘʥʠʝʤ ʦ ʧʨʠʟʥʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, 

ʟʘʧʨʝʱʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʨʫʛʘ ʣʠʮ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʳ ʨʘʟʜʝʣʷʝʤ ʧʦʟʠʮʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ 

ʥʝʦʙʭʦʜʠʤʳʤ ʠʟʜʘʥʠʝ ʧʨʠʢʘʟʘ ɻʝʥʧʨʦʢʫʨʦʨʘ ʈʌ, ʚ ʢʦʪʦʨʦʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʫʢʘʟʘʥʥʦʡ ʥʘʜʟʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʘʧʨʝʱʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ [12, ʉ.25-37]. ʇʦʵʪʦʤʫ, ʤʳ ʧʦʣʘʛʘʝʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʪʘʢʞʝ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʧʨʦʢʫʨʦʨʦʚ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ 

ʩʦʚʝʨʰʝʥʠʶ, ʘ ʪʘʢʞʝ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʫʩʠʣʠʡ ʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭ 

ʟʘʧʨʝʱʝʥʥʳʡ ʢʦʥʪʝʥʪ. 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʠʣʠʪʴ ʨʦʣʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʢʫʨʘʪʫʨʳ, ʫʚʝʣʠʯʠʪʴ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʨʘʟʚʠʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʨʘʤʢʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʙʤʝʥ ʦʧʳʪʦʤ ʠ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʧʨʦʢʫʨʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʪʨʝʙʫʶʪ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʀʭ ʚʥʝʜʨʝʥʠʝ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʳ ʧʨʘʚ 

ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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ʋɼʂ 343.1 

ʎʠʮʢʠʝʚʘ ʊ. ɸ. 

ʈʦʩʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʶʩʪʠʮʠʠ (ʈʇɸ ʄʠʥʶʩʪʘ ʈʦʩʩʠʠ)è ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ʄɽɼʀɸʎʀʗ ɺ ʈʆʉʉʀʁʉʂʆʄ ʋɻʆʃʆɺʅʆʄ ʇʈʆʎɽʉʉɽ: 

ʇʈʆɹʃɽʄʓ ʀʅʊɽɻʈɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʤʝʜʠʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʈʦʩʩʠʠ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʘʨʘʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɺʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ 

ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʠʥʩʪʠʪʫʪʘ ʤʝʜʠʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ 

ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʚʥʝʜʨʝʥʠ ̫ʚ ʩʠʩʪʝʤʫ ʧʨʠʤʠʨʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʜʫʨ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʜʠʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʠ ʉʅɻ. ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʚʚʝʩʪʠ ʚ ʋʇʂ ʈʌ ʧʦʥʷʪʠʝ 

çʤʝʜʠʘʪʦʨè, ʦʧʨʝʜʝʣʠʚ ʝʛʦ ʩʪʘʪʫʩ ʠ ʧʨʦʮʝʜʫʨʫ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʤʠʨʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʜʫʨ ʩ ʫʯʘʩʪʠʝʤ ʧʦʩʨʝʜʥʠʢʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʫʛʦʣʦʚʥʦʤ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʠʥʪʝʛʨʘʮʠʷ ʤʝʜʠʘʮʠʠ ʫʩʠʣʠʪ ʛʫʤʘʥʠʩʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʫʛʦʣʦʚʥʦʡ 

ʧʦʣʠʪʠʢʠ ʠ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʝʰʝʥʠʷ ʫʛʦʣʦʚʥʳʭ ʢʦʥʬʣʠʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʘʮʠʷ, ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ, ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʶʩʪʠʮʠʷ, ʧʨʠʤʠʨʝʥʠʝ. 
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Abstract. The article examines the current state and prospects for the development 

of mediation in Russiaôs criminal proceedings. It emphasizes the need to modernize 

the system in the context of the limited effectiveness of traditional punitive 

mechanisms. The key problems of implementing the institution of mediation in 

Russian criminal procedure are identified, as well as the possibilities for its 

introduction into the system of conciliatory procedures of the domestic criminal 

procedure legislation. The article analyzes foreign experience in the use of mediation 

in the criminal process in countries outside the CIS and within the CIS. The author 

proposes to introduce into the Code of Criminal Procedure of the Russian Federation 

the concept of a ñmediator,ò defining his or her status and the procedure for applying 

conciliatory procedures with the participation of an intermediary in domestic 

criminal proceedings. Foreign experience makes it possible to conclude that the 
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integration of mediation will strengthen the humanistic focus of criminal policy and 

increase the effectiveness of resolving criminal conflicts. 

Key words: mediation, criminal proceedings, criminal procedure legislation, justice, 

reconciliation. 

  

ʈʘʟʚʠʪʠʝ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʢʘʢ ʙʦʨʴʙʳ ʩ 

ʧʨʝʩʪʫʧʥʦʩʪʴʶ, ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʩʫʜʝʙʥʫʶ ʩʠʩʪʝʤʫ. ɿʘʯʘʩʪʫʶ 

ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ ʠ ʩʠʩʪʝʤʘ ʥʘʢʘʟʘʥʠʡ, ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ 

ʢʘʢ ʧʨʷʤʦʝ ʦʩʫʞʜʝʥʠʝ ʣʠʮʘ ʟʘ ʜʝʷʥʠʝ ʤʦʞʝʪ ʥʝ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʩʪʘʪʫʩ ʦʙʚʠʥʷʝʤʦʛʦ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʯʨʝʟʤʝʨʥʦʡ ʥʘʛʨʫʟʢʠ ʩʫʜʦʚ 

ʠ ʫʩʠʣʝʥʠʷ ʦʙʚʠʥʠʪʝʣʴʥʦʛʦ ʫʢʣʦʥʘ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ï ʠʛʥʦʨʠʨʦʚʘʥʠʶ ʧʨʘʚ ʧʦʪʝʨʧʝʚʰʝʛʦ ʢʘʢ ʥʘ ʩʧʨʘʚʝʜʣʠʚʦʝ 

ʥʘʢʘʟʘʥʠʝ ʦʙʚʠʥʷʝʤʦʛʦ (ʧʦʜʩʫʜʠʤʦʛʦ) ʟʘ ʩʦʚʝʨʰʝʥʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʪʘʢ ʠ ʥʘ 

ʧʦʣʥʦʝ ʚʦʟʤʝʱʝʥʠʝ ʧʦʪʝʨʧʝʚʰʝʤʫ ʫʱʝʨʙʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʣʠ ʧʨʠʤʠʨʠʪʝʣʴʥʳʝ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ. ʄʝʞʜʫ ʪʝʤ, 

ʠʥʩʪʠʪʫʪ ʧʨʠʤʠʨʝʥʠʷ ʩʪʦʨʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʛʫʤʘʥʠʟʘʮʠʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʝʨʝʭʦʜ ʦʪ ʢʘʨʘʪʝʣʴʥʦʡ 

ʤʦʜʝʣʠ ʢ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʶʩʪʠʮʠʠ. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ.25 ʋʇʂ ʈʌ, ʧʨʝʢʨʘʱʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʚ ʩʚʷʟʠ ʩ 

ʧʨʠʤʠʨʝʥʠʝʤ ʩʪʦʨʦʥ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʣʠʮʦ, ʧʦʜʦʟʨʝʚʘʝʤʦʝ ʠʣʠ ʦʙʚʠʥʷʝʤʦʝ ʚ 

ʩʦʚʝʨʰʝʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʝʙʦʣʴʰʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʧʨʠʤʠʨʠʣʦʩʴ ʩ 

ʧʦʪʝʨʧʝʚʰʠʤ ʠ ʟʘʛʣʘʜʠʣʦ ʧʨʠʯʠʥʝʥʥʳʡ ʝʤʫ ʚʨʝʜ. ʇʨʠ ʵʪʦʤ ʢʨʫʛ ʣʠʮ ʠ 

ʫʩʣʦʚʠʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʠʨʝʥʠʝʤ 

ʩʪʦʨʦʥ ʦʧʨʝʜʝʣʝʥʳ ʩʪ. 76 ʋʂ ʈʌ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 2020-2025 ʛʛ. ʧʨʘʢʪʠʢʘ ʧʨʠʤʠʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʘʢʪʠʚʠʟʠʨʦʚʘʣʘʩʴ, ʦʩʦʙʝʥʥʦ ʧʦ ʜʝʣʘʤ ʦ ʢʨʘʞʘʭ, ʤʦʰʝʥʥʠʯʝʩʪʚʝ, 

ʧʨʝʩʪʫʧʣʝʥʠʷʭ ʧʨʦʪʠʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʧʨʠʯʠʥʝʥʠʠ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ, 

ʨʘʥʝʝ ʦʯʝʨʯʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʷʶʪʩʷ, ʘ ʠʤʝʥʥʦ: ʦʪʩʫʪʩʪʚʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ çʧʨʠʤʠʨʝʥʠʝè, ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʥʦʨʤ, ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʚʝʨʢʠ ʜʦʙʨʦʚʦʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʫʛʦʣʦʚʥʦʤ ʠ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ 

ʠʥʩʪʠʪʫʪʘ ʤʝʜʠʘʮʠʠ [1].  

ɺ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʇʣʝʥʫʤʘ ʦʪ 27 ʠʶʥʷ 2013 ʛ. ˉ19 [2] ʟʘʢʨʝʧʣʝʥʦ ʧʦʣʦʞʝʥʠʝ 

ʦ ʪʦʤ, ʯʪʦ ʧʨʝʢʨʘʱʝʥʠʝ ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ 

ʧʨʠʤʠʨʝʥʠʠ ʠ ʧʦʣʥʦʤ ʚʦʟʤʝʱʝʥʠʠ ʧʦʪʝʨʧʝʚʰʝʤʫ ʚʨʝʜʘ. ʉʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʠʪʫʪʘ ʧʨʝʢʨʘʱʝʥʠʷ 

ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʠʨʝʥʠʝʤ ʩʪʦʨʦʥ: ʜʝʣʘ ʦ ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʇɼɼ) ʠʣʠ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʝʨʝʜʢʦ 

ʧʨʝʢʨʘʱʘʶʪʩʷ ʧʨʠ ʩʦʛʣʘʩʠʠ ʧʦʪʝʨʧʝʚʰʠʭ ʠ ʚʦʟʤʝʱʝʥʠʠ ʫʱʝʨʙʘ [3]. ʌʇɸ ʈʌ 

ʦʪʤʝʯʘʝʪ ʨʦʩʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʤʠʨʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʪʠʚʠʨʦʚʘʪʴ ʦʪʢʘʟ 

ʚ ʥʸʤ, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʝʨʧʝʚʰʠʭ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʠ ʢʦʤʧʝʥʩʘʮʠʠ ʢʘʞʜʦʤʫ ʚʦʟʤʝʱʝʥʠʷ ʫʱʝʨʙʘ.  
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ʀ ʚʩʝ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʘʷ 

ʧʨʘʢʪʠʢʘ ʦʩʪʘʸʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʡ. ʆʪʜʝʣʴʥʳʝ ʩʫʜʳ ʠ ʥʘʜʟʦʨʥʦʝ ʚʝʜʦʤʩʪʚʦ 

ʚʠʜʷʪ ʚ ʧʨʠʤʠʨʝʥʠʠ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʧʨʠʥʮʠʧʘ ʥʝʠʟʙʝʞʥʦʩʪʠ ʥʘʢʘʟʘʥʠʷ ʠʣʠ 

ʧʨʝʢʨʘʱʘʶʪ ʜʝʣʘ ʙʝʟ ʧʦʣʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʨʘʟʲʷʩʥʝʥʠʷʤ ɺʉ ʈʌ.  

ʉʣʦʞʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʠ ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʠʥʩʪʠʪʫʪʘ ʤʝʜʠʘʮʠʠ ʚ 

ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝ. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 193-ʌɿ ʨʘʩʩʯʠʪʘʥ ʥʘ ʛʨʘʞʜʘʥʩʢʦ-

ʧʨʘʚʦʚʳʝ ʩʧʦʨʳ ʠ ʥʝ ʟʘʢʨʝʧʣʷʝʪ ʩʪʘʪʫʩ ʤʝʜʠʘʪʦʨʘ ʠ ʧʦʨʷʜʦʢ ʟʘʢʣʶʯʝʥʠʷ 

ʩʦʛʣʘʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʠ 

ɺʝʨʭʦʚʥʳʡ ʩʫʜʳ ʈʌ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʧʨʠʤʠʨʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʛʫʤʘʥʠʟʤʫ, ʦʜʥʘʢʦ ʜʣʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʨʝʙʫʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʦʙʝʣʦʚ ʠ ʠʥʪʝʛʨʘʮʠʷ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʷʤʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʤʝʜʠʘʮʠʠ. ʄʝʞʜʫ ʪʝʤ, 

ʬʘʢʪʠʯʝʩʢʠ ʵʣʝʤʝʥʪʳ ʧʨʠʤʠʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʪʘʪʴʝʡ 25 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʋʇʂ ʈʌ, ʜʦʧʫʩʢʘʶʱʝʡ ʧʨʝʢʨʘʱʝʥʠʝ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʚ ʩʚʷʟʠ ʩ 

ʧʨʠʤʠʨʝʥʠʝʤ ʩʪʦʨʦʥ, ʠ ʩʪʘʪʴʝʡ 76 ʋʂ ʈʌ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʪʝʤ ʞʝ ʦʩʥʦʚʘʥʠʷʤ. ʇʨʠ ʵʪʦʤ 

ʚ ʋʂ ʈʌ ʠ ʋʇʂ ʈʌ, ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʳ, ʟʘʢʨʝʧʣʷʶʱʠʝ ʧʦʥʷʪʠʝ çʤʝʜʠʘʮʠʷè 

ʠ çʤʝʜʠʘʪʦʨè, ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʧʨʘʚʦʚʘʷ ʧʨʠʨʦʜʘ, ʩʪʘʪʫʩ ʫʯʘʩʪʥʠʢʦʚ ʠ 

ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʤʝʜʠʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʥʦʨʦʜʥʦʡ 

ʧʨʘʢʪʠʢʝ ʠ ʦʪʩʫʪʩʪʚʠʶ ʝʜʠʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʜʠʘʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ [4]. 

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʦʪ 27.07.2010 ˉ 193-ʌɿ çʆʙ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʧʨʦʮʝʜʫʨʝ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʧʦʨʦʚ ʩ ʫʯʘʩʪʠʝʤ ʧʦʩʨʝʜʥʠʢʘ (ʧʨʦʮʝʜʫʨʝ 

ʤʝʜʠʘʮʠʠ)è, ʤʝʜʠʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʬʦʨʤʫ ʨʘʟʨʝʰʝʥʠʷ 

ʢʦʥʬʣʠʢʪʘ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʠ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʛʦ ʧʦʩʨʝʜʥʠʢʘ ï 

ʤʝʜʠʘʪʦʨʘ. ʎʝʣʴ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʩʪʦʨʦʥʘʤʠ 

ʚʟʘʠʤʦʧʨʠʝʤʣʝʤʦʛʦ ʨʝʰʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘʨʫʰʝʥʥʳʭ ʧʨʘʚ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. ɺ ʛʨʘʞʜʘʥʩʢʦʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦʪ 

ʠʥʩʪʠʪʫʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩ 2015 ʛʦʜʘ, ʥʦ ʚ ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʪʘʝʪʩʷ ʚʥʝ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [5]. ʄʝʞʜʫ ʪʝʤ, 

ʚʚʝʜʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʤʝʜʠʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʧʨʘʚʦ ʦʪʚʝʯʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʛʫʤʘʥʠʟʘʮʠʠ ʫʛʦʣʦʚʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʨʘʟʚʠʪʠʶ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ.  

ʊʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 68 ʋʂ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [6] ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʛʦʣʦʚʥʳʡ 

ʧʨʦʩʪʫʧʦʢ ʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʝʙʦʣʴʰʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʧʨʠ ʧʨʠʤʠʨʝʥʠʠ ʩ 

ʧʦʪʝʨʧʝʚʰʠʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ ʧʨʦʮʝʜʫʨʫ ʤʝʜʠʘʮʠʠ, ʠ ʧʨʠ ʧʦʣʥʦʤ 

ʚʦʟʤʝʱʝʥʠʠ ʫʱʝʨʙʘ.  

ɺʧʦʩʣʝʜʩʪʚʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴ ʦʛʨʘʥʠʯʠʣ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʥʦʨʤʳ, 

ʧʦʩʢʦʣʴʢʫ ʯʨʝʟʤʝʨʥʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʤʠʨʝʥʠʷ ʧʨʠʚʝʣʦ ʢ ʨʦʩʪʫ 

ʨʝʮʠʜʠʚʘ. ʋʇʂ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʝʪʘʣʠʟʠʨʫʝʪ ʧʦʨʷʜʦʢ ʧʨʠʤʝʥʝʥʠʷ 
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ʤʝʜʠʘʮʠʠ ʩʪ. 85 ʚ ʢʦʪʦʨʦʡ  ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʤʝʜʠʘʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʥʝʟʘʚʠʩʠʤʦʝ ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ, ʧʨʠʚʣʝʢʘʝʤʦʝ ʩʪʦʨʦʥʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʜʠʘʮʠʠ, ʟʘʢʨʝʧʣʷʷ ʚ ʩʪʘʪʴʝ 64 (ʚ ʯ. 9 ʧ. 15) ʋʇʂ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʟʘ 

ʧʦʪʝʨʧʝʚʰʠʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʘʚʦ ʥʘ ʧʨʠʤʠʨʝʥʠʝ ʚ ʧʦʨʷʜʢʝ ʤʝʜʠʘʮʠʠ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʠʤʠʨʝʥʠʷ ʩʪʦʨʦʥ, ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦ ʜʝʣʫ ʩ ʦʩʚʦʙʦʞʜʝʥʠʝʤ ʦʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʠ 

ʥʦʨʤʘʤʠ ʋʇʂ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʩʪ. 38 ʋʇʂ) [7]. 

ɺʦ ʌʨʘʥʮʠʠ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʤʝʜʠʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝ ʙʝʨʝʪ ʥʘʯʘʣʦ ʩ 

ʧʨʠʥʷʪʠʷ ɿʘʢʦʥʘ ˉ 93-2 ʦʪ 04.01.1993 [8], ʢʦʪʦʨʳʤ ʚʧʝʨʚʳʝ ʙʳʣʘ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʦʚʘʥʘ ʫʛʦʣʦʚʥʘʷ ʤʝʜʠʘʮʠʷ ʠ ʚʢʣʶʯʝʥʘ ʚ ʧʝʨʝʯʝʥʴ 

ʘʣʴʪʝʨʥʘʪʠʚ ʫʛʦʣʦʚʥʦʤʫ ʧʨʝʩʣʝʜʦʚʘʥʠʶ. ʕʪʦʪ ʟʘʢʦʥ ʩʪʘʣ ʦʩʥʦʚʦʡ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʜʝʢʩ ʩʪʘʪʝʡ 41-1 ʠ 41-2, 

ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʩʝʛʦʜʥʷ [9]. ʉʪʘʪʴʷ 41-1 ʧʦʟʚʦʣʷʝʪ ʧʨʦʢʫʨʦʨʫ ʥʘʧʨʘʚʠʪʴ ʜʝʣʦ 

ʥʘ ʫʛʦʣʦʚʥʫʶ ʤʝʜʠʘʮʠʶ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʛʣʘʩʠʷ ʩʪʦʨʦʥ, ʝʩʣʠ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʟʤʝʱʝʥʠʶ ʫʱʝʨʙʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʠ 

ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷ. ʉʪʘʪʴʷ 41-2 ʨʝʛʫʣʠʨʫʝʪ ʜʨʫʛʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʨʳ, ʪʘʢʞʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʤʝʜʠʘʮʠʠ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʤʝʜʠʘʮʠʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤʘʭ 

ʚʥʫʪʨʠʩʝʤʝʡʥʦʛʦ ʥʘʩʠʣʠʷ.  

ʉʫʱʝʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʨʘʥʮʫʟʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʎʠʨʢʫʣʷʨ ʦʪ 

11.03.1993 çʆ ʨʝʧʘʨʘʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭè, ʨʝʛʫʣʠʨʫʶʱʠʡ 

ʤʝʜʠʘʮʠʶ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ: ʦʥ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʪʠʭ ʤʝʨ, ʫʯʘʩʪʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʣʫʞʙ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʠʨʝʥʠʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʳ ʦʙʳʯʥʦʤʫ ʫʛʦʣʦʚʥʦʤʫ ʧʨʦʮʝʩʩʫ 

[10]. 

ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʝʜʠʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʯʝʨʝʟ 

ʨʷʜ ʘʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʜʚʘ ʟʘʢʦʥʘ: çʆ ʧʨʝʩʪʫʧʥʦʩʪʠ 

ʠ ʥʘʨʫʰʝʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʨʷʜʢʘè 1998 ʛʦʜʘ [11] ʠ çʆ ʧʨʘʚʦʩʫʜʠʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʤʦʣʦʜʝʞʠ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤè 1999 ʛʦʜʘ [12].  

ʇʝʨʚʳʡ ʟʘʢʦʥ ʦʧʨʝʜʝʣʠʣ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʚʪʦʨʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʢʘʢ 

ʦʩʥʦʚʥʫʶ ʮʝʣʴ ʶʚʝʥʘʣʴʥʦʡ ʶʩʪʠʮʠʠ ʠ ʚʚʝʣ çʧʨʠʢʘʟʳ ʦ ʨʝʧʘʨʘʮʠʠè, ʜʘʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʝʤʫ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʳ ʚ 

ʧʦʣʴʟʫ ʞʝʨʪʚʳ ʠʣʠ ʩʦʦʙʱʝʩʪʚʘ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʟʘʢʨʝʧʣʷʝʪ ʵʣʝʤʝʥʪʳ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ. ɿʘʢʦʥ 1999 ʛʦʜʘ ʨʝʬʦʨʤʠʨʦʚʘʣ ʩʠʩʪʝʤʫ ʨʘʙʦʪʳ ʩ 

ʤʦʣʦʜʝʞʴʶ ʠ ʩʦʟʜʘʣ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʨʝʜʘ ï 

ʯʝʨʝʟ ʚʩʪʨʝʯʠ ʤʝʞʜʫ ʧʦʪʝʨʧʝʚʰʠʤ ʠ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʤ, çʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʢʦʥʬʝʨʝʥʮʠʠè ʠ ʩʦʛʣʘʰʝʥʠʷ ʦ ʚʦʟʤʝʱʝʥʠʠ ʫʱʝʨʙʘ.  

ɺ 2012-2018 ʛʦʜʘʭ ʜʝʡʩʪʚʦʚʘʣ çʇʣʘʥ ʜʝʡʩʪʚʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʶʩʪʠʮʠʠ ʧʦ 

ʨʝʩʪʦʨʘʪʠʚʥʦʡ ʶʩʪʠʮʠʠè [13], ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʝʨʧʝʚʰʠʤ 

ʧʨʘʚʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ 

ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʝʛʦ ʟʘʚʝʨʰʝʥʠʝ ʚ 2018 ʛʦʜʫ ʦʩʪʘʚʠʣʦ ʩʠʩʪʝʤʫ ʙʝʟ 

ʦʙʥʦʚʣʝʥʥʦʛʦ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʠ ʜʝʡʩʪʚʫʶʱʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʦʢʫʨʘʪʫʨʳ (CPS) ʧʦ ʚʥʝʩʫʜʝʙʥʳʤ 

ʨʝʰʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʮʠʝʡ ʠ 
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ʧʨʦʢʫʨʦʨʘʤʠ ʤʝʜʠʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʠʟʚʠʥʝʥʠʡ, ʢʦʤʧʝʥʩʘʮʠʠ, 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ ʚʤʝʩʪʦ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʦ ʧʨʝʩʪʫʧʣʝʥʠʷʭ 

ʥʝʙʦʣʴʰʦʡ ʪʷʞʝʩʪʠ. 

ʄʝʜʠʘʮʠʷ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʦʣʫʯʘʣʠ ʨʘʟʚʠʪʠʝ ʚ ʂʘʟʘʭʩʪʘʥʝ, 

ʌʨʘʥʮʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʤʘʩʰʪʘʙʘʭ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʚʥʝʜʨʝʥʠʝ 

ʵʪʠʭ ʧʨʘʢʪʠʢ ʥʘʯʠʥʘʣʦʩʴ ʩ ʦʪʜʝʣʴʥʳʭ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʢʘʩʘʣʦʩʴ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʣ ʥʝʙʦʣʴʰʦʡ ʪʷʞʝʩʪʠ. ʇʦʩʪʝʧʝʥʥʦ ʤʝʜʠʘʮʠʷ ʩʪʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʛʨʫʟʢʠ ʫʛʦʣʦʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʩʪʝʧʝʥʴ 

ʝʸ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʘʣʘʩʴ: 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʤʝʜʠʘʮʠʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʧʨʠʦʙʨʝʣʘ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʚʦ 

ʌʨʘʥʮʠʠ ʦʥʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ ʫʩʪʫʧʠʣʘ ʤʝʩʪʦ ʙʦʣʝʝ 

ʧʨʦʩʪʳʤ ʘʣʴʪʝʨʥʘʪʠʚʘʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʠʦʨʠʪʝʪ ʩʜʝʣʘʣʠ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ï ʩʥʠʞʝʥʠʠ ʨʝʮʠʜʠʚʘ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʝʨʧʝʚʰʠʭ. ʊʘʢʦʝ ʨʘʟʣʠʯʠʝ ʧʦʜʭʦʜʦʚ ʠ ʦʪʨʘʞʘʝʪ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʪʘʙʣʠʮʘ 1. 

ʊʘʙʣʠʮʘ 1. 

ʉʪʨʘʥʘ 

ʂʣʶʯʝʚʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʀʪʦʛʠ ʠ ʚʳʚʦʜʳ ʦ ʤʘʩʰʪʘʙʝ 

ʧʨʠʤʝʥʝʥʠʷ 

ʂʘʟʘʭʩʪʘʥ 

Å 2 ʜʝʣʘ ʧʦ ʤʝʜʠʘʮʠʠ ʚ 

2011 ʛ.  

Å 9 607 ʜʝʣ ʚ 2018 ʛ.  

Å 4 819 ʜʝʣ ʧʨʝʢʨʘʱʝʥʦ 

ʩʫʜʘʤʠ ʝʞʝʛʦʜʥʦ  

Å ɺ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ 

ï ʜʦ 10-13 % ʫʛʦʣʦʚʥʳʭ 

ʜʝʣ ʯʝʨʝʟ ʤʝʜʠʘʮʠʶ 

ʄʝʜʠʘʮʠʷ ʩʪʘʣʘ ʤʘʩʩʦʚʳʤ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʆʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ï ʩʫʜʝʙʥʘʷ 

ʩʪʘʜʠʷ. ɼʦʩʫʜʝʙʥʘʷ ʤʝʜʠʘʮʠʷ 

ʨʘʟʚʠʪʘ ʩʣʘʙʦ. ʉʠʩʪʝʤʘ ʘʢʪʠʚʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ, ʥʦ ʪʨʝʙʫʝʪ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ. 

ʌʨʘʥʮʠʷ 

Å 30 334 ʤʝʜʠʘʮʠʠ (14 %) 

ʦʪ ʚʩʝʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ 

1999 ʛ.  

Å 23 451 ʚ 2009 ʛ.  

Å 12 546 ʚ 2014 ʛ.  

Å ɼʦʣʷ ʤʝʜʠʘʮʠʠ 3 % 

ʧʦʩʣʝ 2012 ʛ. 

ʋʛʦʣʦʚʥʘʷ ʤʝʜʠʘʮʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ, ʥʦ ʝʸ ʜʦʣʷ 

ʩʥʠʞʘʝʪʩʷ. ʅʘ ʩʤʝʥʫ ʧʨʠʭʦʜʷʪ 

ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

(ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʨʳ). 

ʀʥʩʪʠʪʫʪ ʚʘʞʝʥ, ʥʦ ʟʘʥʠʤʘʝʪ 

ʧʝʨʠʬʝʨʠʡʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʪʘʢ 

ʢʘʢ ʚ ʮʝʣʦʤ ʟʘ 2014 ʛʦʜ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʨ ʥʘʢʘʟʘʥʠʷ 

ʚʳʥʝʩʝʥʦ 576 696, ʠʟ ʢʦʪʦʨʳʭ 

ʤʝʜʠʘʮʠʷ ʧʨʠʤʝʥʝʥʘ 12 546 ʨʘʟ. 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 
Åɽʜʠʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʝʪ 

Å ʀʩʩʣʝʜʦʚʘʥʠʷ: 14 % 

ʌʦʢʫʩ ʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʜʝʣ, ʘ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉʠʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʥʠʞʝʥʠʶ 
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ʉʪʨʘʥʘ 

ʂʣʶʯʝʚʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʀʪʦʛʠ ʠ ʚʳʚʦʜʳ ʦ ʤʘʩʰʪʘʙʝ 

ʧʨʠʤʝʥʝʥʠʷ 

ʨʝʮʠʜʠʚʘ ʫ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʛʨʘʤʤ ʤʝʜʠʘʮʠʠ 

Åʋʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ 

ʧʦʪʝʨʧʝʚʰʠʭ 85 % 

ʨʝʮʠʜʠʚʘ ʠ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ 

ʞʝʨʪʚ. ʄʘʩʰʪʘʙ ʥʝʦʜʥʦʨʦʜʥʳʡ, 

ʟʘʚʠʩʠʪ ʦʪ ʨʝʛʠʦʥʘ. 

 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʤʝʜʠʘʮʠʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʪʠ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʚ ʋʇʂ ʈʌ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʦʧʦʣʥʠʚ ʝʛʦ ʥʦʚʦʡ ʩʪʘʪʴʝʡ 5.1, ʚ ʢʦʪʦʨʦʡ ʜʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʥʷʪʠʡ çʤʝʜʠʘʮʠʷè ʠ çʤʝʜʠʘʪʦʨè. ʇʦʜ ʤʝʜʠʘʮʠʝʡ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ 

ʧʨʦʮʝʜʫʨʫ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʢʦʥʬʣʠʢʪʘ ʩ ʫʯʘʩʪʠʝʤ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʦʩʨʝʜʥʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʪʦʨʦʥʘʤʠ 

ʚʟʘʠʤʦʧʨʠʝʤʣʝʤʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. ʄʝʜʠʘʪʦʨʦʤ ʜʦʣʞʥʦ ʧʨʠʟʥʘʚʘʪʴʩʷ ʣʠʮʦ, 

ʦʙʣʘʜʘʶʱʝʝ ʥʝʦʙʭʦʜʠʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ, ʥʝʟʘʚʠʩʠʤʦʝ ʦʪ ʦʨʛʘʥʦʚ ʜʦʟʥʘʥʠʷ, 

ʩʣʝʜʩʪʚʠʷ ʠ ʩʫʜʘ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʦʙʨʦʚʦʣʴʥʦʩʪʠ, 

ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ [14]. 

ʇʦʣʘʛʘʝʤ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʴ ʛʣʘʚʫ 8 ʋʇʂ ʈʌ ʩʪʘʪʴʝʡ 58.1 çʄʝʜʠʘʪʦʨè, 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʝʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ. ʄʝʜʠʘʪʦʨ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʟʥʘʥ ʫʯʘʩʪʥʠʢʦʤ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʚʣʝʢʘʝʤʳʤ ʜʣʷ 

ʩʦʜʝʡʩʪʚʠʷ ʧʨʠʤʠʨʝʥʠʶ ʩʪʦʨʦʥ. ɽʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʨʘʚʦ 

ʧʦʣʫʯʘʪʴ ʦʪ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʣʠʢʪʘ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʧʝʨʝʛʦʚʦʨʦʚ, ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʜʝʣʘ ʚ ʧʨʝʜʝʣʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʩʣʝʜʦʚʘʪʝʣʝʤ ʠʣʠ ʩʫʜʦʤ, ʧʨʦʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʳʝ ʠ ʦʪʜʝʣʴʥʳʝ ʧʝʨʝʛʦʚʦʨʳ ʩ 

ʫʯʘʩʪʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʪʴ ʠʤ ʚ ʦʬʦʨʤʣʝʥʠʠ ʤʝʜʠʘʪʠʚʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ 

[15]. ʇʨʠ ʵʪʦʤ ʤʝʜʠʘʪʦʨ ʦʙʷʟʘʥ ʩʦʙʣʶʜʘʪʴ ʥʝʡʪʨʘʣʠʪʝʪ, ʥʝ ʚʳʩʢʘʟʳʚʘʷ ʤʥʝʥʠʷ 

ʦ ʚʠʥʦʚʥʦʩʪʠ ʣʠʮʘ ʠ ʥʝ ʦʢʘʟʳʚʘʪʴ ʶʨʠʜʠʯʝʩʢʫʶ ʧʦʤʦʱʴ. ʂ ʥʝʤʫ ʜʦʣʞʥʳ 

ʧʨʠʤʝʥʷʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʪʘʪʴʷʤʠ 15-16 ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ ˉ 193-ʌɿ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʜʦʣʞʥʦ ʩʪʘʪʴ ʜʦʧʦʣʥʝʥʠʝ ʛʣʘʚʳ 29 ʋʇʂ ʈʌ ʥʦʚʦʡ ʩʪʘʪʴʝʡ 

212.1 çʇʨʝʢʨʘʱʝʥʠʝ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʚ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ 

ʤʝʜʠʘʮʠʠè, ʚ ʢʦʪʦʨʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʢʨʘʱʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʧʨʠ ʫʩʧʝʰʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʮʝʜʫʨʳ 

ʤʝʜʠʘʮʠʠ, ʝʩʣʠ ʦʙʚʠʥʷʝʤʳʡ (ʧʦʜʦʟʨʝʚʘʝʤʳʡ) ʚʦʟʤʝʩʪʠʣ ʧʨʠʯʠʥʝʥʥʳʡ ʚʨʝʜ ʠ 

ʜʦʩʪʠʛ ʧʨʠʤʠʨʝʥʠʷ ʩ ʧʦʪʝʨʧʝʚʰʠʤ. ʄʝʜʠʘʪʠʚʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʧʦʜʣʝʞʠʪ ʧʨʠʦʙʱʝʥʠʶ ʢ ʤʘʪʝʨʠʘʣʘʤ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʫʜʦʤ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʜʝʣʫ.  

ɼʣʷ ʩʠʩʪʝʤʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʠʪʴ ʚ ʋʇʂ ʈʌ ʦʪʜʝʣʴʥʫʶ 

ʛʣʘʚʫ 52.1 çʇʨʦʮʝʜʫʨʘ ʤʝʜʠʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝè ʚ ʢʦʪʦʨʦʡ, 

ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʩʣʝʜʫʝʪ ʟʘʢʨʝʧʠʪʴ ʦʩʥʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʜʠʘʮʠʠ, 

ʧʦʨʷʜʦʢ ʥʘʟʥʘʯʝʥʠʷ ʤʝʜʠʘʪʦʨʘ, ʩʨʦʢʠ ʠ ʧʨʠʥʮʠʧʳ ʧʨʦʮʝʜʫʨʳ, ʧʨʘʚʘ ʩʪʦʨʦʥ, ʘ 

ʪʘʢʞʝ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʢʣʶʯʝʥʠʷ ʤʝʜʠʘʪʠʚʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. ɺ ʮʝʣʷʭ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 193-ʌɿ [5] ʚ ʝʛʦ 



 

247 
 

ʩʪʘʪʴʶ 1 ʩʣʝʜʫʝʪ ʚʥʝʩʪʠ ʜʦʧʦʣʥʝʥʠʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ ʥʘ ʦʪʥʦʰʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʦʮʝʜʫʨʳ ʤʝʜʠʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ.  

ʇʨʦʮʝʜʫʨʳ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ 

ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʘ ʥʝ ʪʦʣʴʢʦ 

ʯʝʨʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʨʠʤʠʨʝʥʠʝ, ʪ. ʝ. ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʟʥʠʢʰʝʛʦ 

ʧʨʘʚʦʚʦʛʦ ʢʦʥʬʣʠʢʪʘ ʦʙʦʶʜʥʦ, ʥʦ ʪʘʢʞʝ ʠ ʯʝʨʝʟ ʠʥʳʝ ʤʝʪʦʜʳ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪ: ʧʨʠʤʠʨʝʥʠʝ, ʩʫʜʝʙʥʳʡ ʰʪʨʘʬ, ʜʝʷʪʝʣʴʥʦʝ ʨʘʩʢʘʷʥʠʝ ʠ ʪ.ʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʣʴ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʈʦʩʩʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʨʘʩʰʠʨʠʚ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʧʨʠʤʠʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʠʣʫ ʛʫʤʘʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʫʛʦʣʦʚʥʦʛʦ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʢʘʟʳʚʘʷ ʝʛʦ ʥʝ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʧʨʝʩʩʠʚʥʫʶ 

ʤʘʰʠʥʫ, ʘ ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʫʶ ʠ ʟʘʢʦʥʥʫʶ ʩʠʩʪʝʤʫ. 
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ʏʝʨʥʷʚʩʢʠʡ ɽ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʠʤʦʰʝʥʢʦ ʅ.ɸ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɼʦʥʝʮʢ, 

ʈʦʩʩʠʷ 

 

ʋɻʆʃʆɺʅʆ-ʇʈɸɺʆɺʓɽ ʇʈʆɹʃɽʄʓ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ ɿɸ 

ʍʀʑɽʅʀɽ ɻʋʄɸʅʀʊɸʈʅʆʁ ʇʆʄʆʑʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʧʨʦʙʣʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʠʱʝʥʠʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. ʆʧʨʝʜʝʣʝʥʘ ʧʨʘʚʦʚʘʷ 

ʧʨʠʨʦʜʘ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʢʘʢ ʦʙʲʝʢʪʘ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʦʭʨʘʥʳ ʩ 

ʫʯʝʪʦʤ ʝʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʦʙʣʝʤʳ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʩʦʩʪʘʚʦʚ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʦʪʠʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ 

ʩʤʝʞʥʳʭ ʩʦʩʪʘʚʦʚ ʧʨʦʪʠʚ ʠʥʪʝʨʝʩʦʚ ʩʣʫʞʙʳ. ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʠʱʝʥʠʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʢʘʢ ʢʨʘʞʠ, ʤʦʰʝʥʥʠʯʝʩʪʚʘ, 

ʧʨʠʩʚʦʝʥʠʷ ʠʣʠ ʨʘʩʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʜʦʣʞʥʦʩʪʥʳʤʠ 

ʧʦʣʥʦʤʦʯʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʘ ʩʧʝʮʠʬʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʫʱʝʨʙʘ ʧʨʠ 

ʭʠʱʝʥʠʠ ʙʝʟʚʦʟʤʝʟʜʥʦ ʧʦʣʫʯʝʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʫʜʝʙʥʦʡ 

ʧʨʘʢʪʠʢʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ 

ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʚʳʰʝʥʥʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ: ʚʢʣʶʯʠʪʴ 

ʢʚʘʣʠʬʠʮʠʨʫʶʱʠʡ ʧʨʠʟʥʘʢ ʚ ʩʪʘʪʴʠ 158-160 ʋʂ ʈʌ ʠ ʜʦʧʦʣʥʝʥʠʝ ʧʨʠʤʝʯʘʥʠʷ 

ʢ ʩʪʘʪʴʝ 158 ʋʂ ʈʌ ʣʝʛʘʣʴʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. 

ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʥʠʬʠʢʘʮʠʠ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʭʠʱʝʥʠʝ, ʛʫʤʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ, 

ʭʠʱʝʥʠʝ ʠʤʫʱʝʩʪʚʘ, ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ, ʤʝʪʦʜʠʢʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ. 
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Abstract. ɸ comprehensive study of criminal law issues related to the classification 

of humanitarian aid theft has been conducted. The legal nature of humanitarian aid 

as an object of criminal law protection has been determined, taking into account its 

special socio-legal status. Issues related to the distinction between crimes against 
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property and related crimes against the interests of the service have been analyzed. 

The features of classifying the theft of humanitarian aid as theft, fraud, 

embezzlement, or misappropriation, as well as abuse of official authority, have been 

identified. The specifics of determining the amount of damage in cases of theft of 

property received free of charge are examined. Based on an analysis of judicial 

practice and comparative legal research, a methodology for assessing damage using 

a corrective coefficient for increased public danger within a range is proposed. 

Specific proposals have been developed to improve criminal legislation, including 

the introduction of a special qualifying feature in Articles 158-160 of the Criminal 

Code of the Russian Federation and the addition of a note to Article 158 of the 

Criminal Code of the Russian Federation with a legal definition of humanitarian aid. 

The need to unify judicial practice and develop special methodological 

recommendations for investigating this category of crimes has been substantiated.  

Keywords: liability for theft, humanitarian aid, theft of property, emergency 

situation, investigation methodology. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪ ʯʠʩʣʘ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʚʦʦʨʫʞʝʥʥʳʭ 

ʢʦʥʬʣʠʢʪʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʘʢʪ ʤʠʣʦʩʝʨʜʠʷ, ʘ ʩʣʦʞʥʳʡ, 

ʤʥʦʛʦʛʨʘʥʥʳʡ ʠʥʩʪʠʪʫʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʘʚ 

ʯʝʣʦʚʝʢʘ ʥʘ ʞʠʟʥʴ, ʟʜʦʨʦʚʴʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ [1, c.225]. ɺʳʩʦʢʘʷ ʩʦʮʠʘʣʴʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦʚʳʰʝʥʥʫʶ ʦʙʱʝʩʪʚʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʩʪʫʧʥʳʭ 

ʧʦʩʷʛʘʪʝʣʴʩʪʚ ʧʨʦʪʠʚ ʥʝʝ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʢʪʠʢʠ ʦʢʘʟʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʟʦʥʘʭ ʚʦʦʨʫʞʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʠ ʨʝʛʠʦʥʘʭ, 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʤʘʩʰʪʘʙʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ 

ʢʦʪʦʨʳʭ ʨʝʛʫʣʠʨʫʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 21.12.1994 ˉ 68-ʌɿ (çʆ 

ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘè) [2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʭʠʱʝʥʠʷʤ ʪʘʢʦʛʦ ʠʤʫʱʝʩʪʚʘ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʦʩʤʳʩʣʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʦʡ ʢʦʥʪʝʢʩʪ, ʪʘʢ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʦ ʦʪ 

ʣʦʢʘʣʴʥʳʭ ʘʢʪʦʚ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʜʦ ʩʣʦʞʥʦʡ, ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʯʝʪʢʠʭ 

ʧʨʠʥʮʠʧʘʭ ʛʫʤʘʥʥʦʩʪʠ, ʥʝʡʪʨʘʣʴʥʦʩʪʠ, ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

[3, c.5]. ɽʝ ʢʣʶʯʝʚʳʤʠ ʮʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʩʧʘʩʝʥʠʝ ʞʠʟʥʝʡ, ʦʙʣʝʛʯʝʥʠʝ 

ʩʪʨʘʜʘʥʠʡ, ʧʦʜʜʝʨʞʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ [3, c.4]. ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ, ʚʢʣʶʯʘʷ 

ɾʝʥʝʚʩʢʠʝ ʢʦʥʚʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʦʨʷʜʦʢ ʝʝ ʧʦʣʫʯʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
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ʇʨʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʠʱʝʥʠʷ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠ ʧʨʝʜʤʝʪʘ ʧʨʝʩʪʫʧʣʝʥʠʷ. ɻʫʤʘʥʠʪʘʨʥʘʷ 

ʧʦʤʦʱʴ, ʙʫʜʫʯʠ ʧʦ ʩʚʦʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʫʪʠ ʠʤʫʱʝʩʪʚʦʤ, ʦʙʣʘʜʘʝʪ ʦʩʦʙʳʤʠ 

ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪʘʢ ʢʘʢ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʨʠʟʠʩʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʭʠʱʝʥʠʝ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʧʦʩʷʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʦʪʥʦʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʥʦ ʠ ʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʘʚʦʤ 

ʧʨʘʚʘ ʯʝʣʦʚʝʢʘ ʥʘ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʝ, ʯʪʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʦʮʝʥʢʝ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʝʷʥʠʷ [4, c.45-46].  

ʂʚʘʣʠʬʠʢʘʮʠʷ ʭʠʱʝʥʠʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʦʩʦʙʦʛʦ ʧʨʘʚʦʚʦʛʦ 

ʨʝʞʠʤʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʯʨʝʟʚʳʯʘʡʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʩʦʧʨʷʞʝʥʘ ʩ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʩʣʦʞʥʦʩʪʷʤʠ [5, c.35]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ 

ʷʚʣʷʝʪʩʷ ʢʨʘʞʘ (ʩʪ. 158 ʋʂ ʈʌ) [6], ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʛʨʘʥʠʯʝʥʠʷ ʜʘʥʥʦʛʦ ʜʝʷʥʠʷ ʦʪ ʩʤʝʞʥʳʭ ʩʦʩʪʘʚʦʚ 

ʧʨʝʩʪʫʧʣʝʥʠʡ. ʉʣʦʞʥʦʩʪʠ ʧʨʘʚʦʚʦʡ ʦʮʝʥʢʠ ʫʩʫʛʫʙʣʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʭʠʱʝʥʠʷ 

ʯʘʩʪʦ ʩʦʚʝʨʰʘʶʪʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʫʞʝʙʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʙʲʝʢʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʧʦʩʦʙʘ 

ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ. 

ʊʘʢ, ʝʩʣʠ ʛʫʤʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ ʧʦʣʫʯʝʥʘ ʦʙʤʘʥʥʳʤ ʧʫʪʝʤ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʜʣʦʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʬʠʢʪʠʚʥʦ ʟʘʚʳʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʫʞʜʘʶʱʠʭʩʷ, ʜʝʡʩʪʚʠʷ ʚʠʥʦʚʥʦʛʦ ʣʠʮʘ ʪʨʝʙʫʶʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʢ 

ʤʦʰʝʥʥʠʯʝʩʪʚʦ (ʩʪ. 159 ʋʂ ʈʌ) [7, c.115, 6]. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʜʝʡʩʪʚʠʷ 

ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ, ʨʘʩʧʦʨʷʞʘʶʱʝʛʦʩʷ ʛʫʤʘʥʠʪʘʨʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʳʡ 

ʩʦʚʝʨʰʘʝʪ ʭʠʱʝʥʠʝ ʧʫʪʝʤ ʨʘʩʪʨʘʪʳ ʠʣʠ ʧʨʠʩʚʦʝʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʩʪ. 160 ʋʂ ʈʌ [6], ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʠʟʥʘʢʦʚ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʜʦʣʞʥʦʩʪʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ï ʧʦ ʩʪ. 285 ʋʂ ʈʌ [7, c.116-

117, 6]. 

ʕʤʧʠʨʠʯʝʩʢʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʭʠʱʝʥʠʷ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʥʦʩʷʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ 

ʯʘʩʪʴ ʦʩʪʘʝʪʩʷ ʣʘʪʝʥʪʥʦʡ. ʇʦ ʜʘʥʥʳʤ ʉʫʜʝʙʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠ ɺʝʨʭʦʚʥʦʤ 

ʉʫʜʝ ʈʌ, ʟʘ 2023-2024 ʛʦʜʳ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʛʦʣʦʚʥʳʭ ʜʝʣ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʭʠʱʝʥʠʝʤ ʠʤʫʱʝʩʪʚʘ, 

ʠʤʝʶʱʝʛʦ ʩʪʘʪʫʩ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʢ ʩʣʦʞʥʦʩʪʷʤʠ 

ʜʦʢʘʟʳʚʘʥʠʷ, ʪʘʢ ʠ ʪʝʤ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʜʝʷʥʠʷ ʯʘʩʪʦ ʢʚʘʣʠʬʠʮʠʨʫʶʪʩʷ ʧʦ 

ʦʙʱʠʤ ʩʦʩʪʘʚʘʤ ʭʠʱʝʥʠʡ ʙʝʟ ʘʢʮʝʥʪʘ ʥʘ ʩʧʝʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠʤʫʱʝʩʪʚʘ. ɺ 

ʧʨʘʢʪʠʢʝ ʩʫʜʦʚ ʦʙʱʝʡ ʶʨʠʩʜʠʢʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʜʝʣʘ, ʛʜʝ ʢʣʶʯʝʚʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤʫʱʝʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤ ʠʟ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʧʦ ʯ. 3 ʩʪ. 160 ʋʂ ʈʌ (ʇʨʠʩʚʦʝʥʠʝ ʠʣʠ 

ʨʘʩʪʨʘʪʘ, ʩʦʚʝʨʰʝʥʥʳʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʛʨʫʧʧʦʡ ʚ ʦʩʦʙʦ ʢʨʫʧʥʦʤ ʨʘʟʤʝʨʝ) 

ʢʣʶʯʝʚʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʦʩʣʫʞʠʣʘ ʪʘʤʦʞʝʥʥʘʷ ʜʝʢʣʘʨʘʮʠʷ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ, ʯʪʦ ʧʦʭʠʱʝʥʥʦʝ ʠʤʫʱʝʩʪʚʦ ʙʳʣʦ ʚʚʝʟʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʈʌ ʚ ʨʘʤʢʘʭ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʦ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ [8]. 

ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ, ʧʦ ʩʪ. 159 ʋʂ ʈʌ (ʄʦʰʝʥʥʠʯʝʩʪʚʦ), ʚʠʥʦʚʥʳʝ ʣʠʮʘ ʩʦʟʜʘʣʠ 

ʬʠʢʪʠʚʥʫʶ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʫʤʘʥʠʪʘʨʥʳʭ 
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ʛʨʫʟʦʚ ʩ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʝʡ [9]. ʉʣʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʜʦʢʘʟʳʚʘʥʠʠ ʫʤʳʩʣʘ ʥʘ ʭʠʱʝʥʠʝ ʥʘ ʩʪʘʜʠʠ ʧʦʣʫʯʝʥʠʷ ʧʦʤʦʱʠ, ʘ ʥʝ ʥʘ 

ʧʦʩʣʝʜʫʶʱʝʝ ʥʝʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʆʩʦʙʫʶ ʪʨʫʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʮʝʥʢʘ ʨʘʟʤʝʨʘ ʧʨʠʯʠʥʝʥʥʦʛʦ ʫʱʝʨʙʘ. 

çʆʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʙʝʟʚʦʟʤʝʟʜʥʦ ʧʦʣʫʯʝʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʢʘʢʠʤ 

ʷʚʣʷʝʪʩʷ ʛʫʤʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ, ʜʣʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʜʝʷʥʥʦʛʦ ʧʦ ʧʨʠʟʥʘʢʫ 

ʧʨʠʯʠʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ, ʢʨʫʧʥʦʛʦ ʠʣʠ ʦʩʦʙʦ ʢʨʫʧʥʦʛʦ ʫʱʝʨʙʘ ʷʚʣʷʝʪʩʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʮʝʥʢʘ ʜʦʣʞʥʘ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʨʝʘʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʤʦʤʝʥʪ 

ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʦʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʧʦʚʳʰʝʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʝʷʥʠʷè [10, 

c.14].  

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʠʩʢʫʩʩʠʦʥʥʦʩʪʠ ʚ ʦʮʝʥʢʝ ʫʱʝʨʙʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ 

ʘʣʛʦʨʠʪʤ: 

- ʙʘʟʦʚʦʡ ʚʝʣʠʯʠʥʦʡ ʩʯʠʪʘʪʴ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦʭʠʱʝʥʥʦʛʦ 

ʠʤʫʱʝʩʪʚʘ ʥʘ ʤʦʤʝʥʪ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ; 

- ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʳʥʦʯʥʳʭ ʘʥʘʣʦʛʦʚ ʩʪʦʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

(ʧʨʠʦʙʨʝʪʝʥʠʝ), ʜʦʩʪʘʚʢʫ ʠ ʭʨʘʥʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʠʤʫʱʝʩʪʚʘ; 

- ʚ ʮʝʣʷʭ ʫʯʝʪʘ ʧʦʚʳʰʝʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʝʷʥʠʷ ʚ 

ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʫʚʝʣʠʯʠʚʘʶʱʠʡ ʨʘʟʤʝʨ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʜʣʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘ 25ï50%. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʷʚʣʷʶʪʩʷ: 

1.ʌʘʢʪʠʯʝʩʢʦʝ ʣʠʰʝʥʠʝ ʧʦʤʦʱʠ ʢʦʥʢʨʝʪʥʳʭ ʥʫʞʜʘʶʱʠʭʩʷ ʣʠʮ 

(ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ). 

2.ʉʦʚʝʨʰʝʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʲʷʚʣʝʥʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʩʠʪʫʘʮʠʠ ʠʣʠ ʚʦʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

3.ʅʘʩʪʫʧʣʝʥʠʝ ʪʷʞʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʱʝʥʠʷ (ʩʨʳʚ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʦʧʝʨʘʮʠʠ, ʦʙʦʩʪʨʝʥʠʝ ʛʫʤʘʥʠʪʘʨʥʦʡ ʢʘʪʘʩʪʨʦʬʳ). 

ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʧʨʠʚʝʣ ʨʘʟʥʳʝ 

ʩʪʨʘʥʳ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʜʭʦʜʘʤ. ʆʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʨʠʤʠʥʘʣʠʟʘʮʠʠ ʭʠʱʝʥʠʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. 

ʆʧʳʪ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ: ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ ʈɹ ʩʦʜʝʨʞʠʪ ʩʪ. 215.1, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ çʇʨʠʩʚʦʝʥʠʝ ʠʣʠ ʨʘʩʪʨʘʪʫ ʜʦʥʦʨʩʢʦʡ 

ʢʨʦʚʠ, ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʦʢʘʟʘʥʠʷ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠè. ɼʘʥʥʘʷ ʥʦʨʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʫʩʠʣʝʥʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠʤʝʥʥʦ ʟʘ ʭʠʱʝʥʠʝ ʮʝʣʝʚʳʭ ʚʠʜʦʚ ʠʤʫʱʝʩʪʚʘ, 

ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ ʦʩʦʙʳʡ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ [11]. 

ʆʧʳʪ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ: ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ ʈʂ ʚ ʩʪʘʪʴʝ 191 ("ʇʨʠʩʚʦʝʥʠʝ 

ʠʣʠ ʨʘʩʪʨʘʪʘ ʚʚʝʨʝʥʥʦʛʦ ʯʫʞʦʛʦ ʠʤʫʱʝʩʪʚʘ") ʩʦʜʝʨʞʠʪ ʢʚʘʣʠʬʠʮʠʨʫʶʱʠʡ 

ʧʨʠʟʥʘʢ "ʩʦʚʝʨʰʝʥʠʝ ʜʝʷʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʠʤʫʱʝʩʪʚʘ, ʠʤʝʶʱʝʛʦ ʦʩʦʙʫʶ 

ʠʩʪʦʨʠʯʝʩʢʫʶ, ʥʘʫʯʥʫʶ, ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʠʣʠ ʢʫʣʴʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʚ ʦʪʥʦʰʝʥʠʠ ʠʤʫʱʝʩʪʚʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʴʶ" (ʯ. 3 ʩʪ. 191 
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ʋʂ ʈʂ) [12]. ʇʨʷʤʦʝ ʫʢʘʟʘʥʠʝ ʥʘ ʛʫʤʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ ʢʘʢ ʥʘ ʦʩʦʙʳʡ ʦʙʲʝʢʪ 

ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʦʭʨʘʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʡ 

ʧʦʜʭʦʜ ʠ ʩʣʫʞʠʪ ʤʦʜʝʣʴʶ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʝ ʧʨʠʜʘʸʪ ʝʸ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʠʟʤʝʨʝʥʠʝ. ɺ 

ʨʠʤʩʢʦʤ ʩʪʘʪʫʪʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʘ ʥʘʧʘʜʝʥʠʷ ʥʘ 

ʛʫʤʘʥʠʪʘʨʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʝʨʩʦʥʘʣ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴʩʷ ʢʘʢ ʚʦʝʥʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ [13].  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠʣʠ 

ʢʚʘʣʠʬʠʮʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ ʚ ʥʘʮʠʦʥʘʣʴʥʦʝ ʫʛʦʣʦʚʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʠʤʝʝʪ ʧʨʝʮʝʜʝʥʪʳ ʚ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤʘʭ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʭʠʱʝʥʠʷʤ ʛʫʤʘʥʠʪʘʨʥʦʡ 

ʧʦʤʦʱʠ ʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʨʝʜʘʢʮʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 

ɼʦʧʦʣʥʠʪʴ   ʩʪʘʪʴʠ 158, 159, 160 ʋʂ ʈʌ ʢʚʘʣʠʬʠʮʠʨʫʶʱʠʤ ʧʨʠʟʥʘʢʦʤ, 

ʠʟʣʦʞʠʚ ʝʛʦ ʚ ʩʣʝʜʫʶʱʝʡ ʨʝʜʘʢʮʠʠ: 

ç...ʩʦʚʝʨʰʝʥʥʦʝ ʚ ʦʪʥʦʰʝʥʠʠ ʠʤʫʱʝʩʪʚʘ, ʠʤʝʶʱʝʛʦ ʩʪʘʪʫʩ ʛʫʤʘʥʠʪʘʨʥʦʡ 

ʧʦʤʦʱʠ, ʣʠʙʦ ʠʤʫʱʝʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠè. 

ɼʦʧʦʣʥʠʪʴ ʇʨʠʤʝʯʘʥʠʝ ʢ ʩʪ. 158 ʋʂ ʈʌ ʩʣʝʜʫʶʱʠʤ ʘʙʟʘʮʝʤ: 

çʇʦʜ ʠʤʫʱʝʩʪʚʦʤ, ʠʤʝʶʱʠʤ ʩʪʘʪʫʩ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʚ ʩʪʘʪʴʷʭ 

ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʳ ʧʦʥʠʤʘʝʪʩʷ ʠʤʫʱʝʩʪʚʦ, ʙʝʟʚʦʟʤʝʟʜʥʦ ʧʝʨʝʜʘʚʘʝʤʦʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʫʙʲʝʢʪʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʨʛʘʥʘʤ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʶʨʠʜʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʚ ʮʝʣʷʭ ʦʢʘʟʘʥʠʷ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ (ʩʦʜʝʡʩʪʚʠʷ), ʧʦʜʪʚʝʨʞʜʝʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʠʱʝʥʠʝ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʷʥʠʝ, 

ʦʙʣʘʜʘʶʱʝʝ ʩʧʝʮʠʬʠʢʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʦʩʦʙʳʤ ʧʨʘʚʦʚʳʤ ʩʪʘʪʫʩʦʤ ʠ 

ʩʦʮʠʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʧʦʭʠʱʘʝʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʨʘʟʛʨʘʥʠʯʝʥʠʝ 

ʩʤʝʞʥʳʭ ʩʦʩʪʘʚʦʚ (ʢʨʘʞʘ, ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʧʨʠʩʚʦʝʥʠʝ ʠʣʠ ʨʘʩʪʨʘʪʘ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʷʤʠ) ʠ ʦʮʝʥʢʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʥʝ ʪʦʣʴʢʦ 

ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʚʨʝʜʘ, ʧʨʠʯʠʥʷʝʤʦʛʦ ʧʦʜʦʙʥʳʤʠ 

ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʨʳʚʝ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ [1, c.226].  
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ʋɼʂ 377.35  

ɸʟʘʨʦʚʘ ɽ.ʄ. ʇʝʪʨʦʚʳʭ ʅ.ʄ. 

ɽʢʘʪʝʨʠʥʙʫʨʛ-ʇʘʩʩʘʞʠʨʩʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ï ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ï ʬʠʣʠʘʣʘ ʆɸʆ çʈɾɼè, ɽʢʘʪʝʨʠʥʙʫʨʛ, 

ʈʦʩʩʠʷ  

 

ɸɼɸʇʊɸʎʀʗ ʇʈɽʇʆɼɸɺɸʊɽʃɽʁ, ʅɸʏʀʅɸʖʑʀʍ 

ʉɺʆʖ ʇɽɼɸɻʆɻʀʏɽʉʂʋʖ ɼɽʗʊɽʃʔʅʆʉʊʔ ɺ ʋʏɽɹʅʆʄ ʎɽʅʊʈɽ 

 

ɸʥʥʦʪʘʮʠʷ: ɸʚʪʦʨ ʧʦʜʥʠʤʘʝʪ ʧʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ. ʇʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʥʠʢʘʶʱʠʭ ʪʨʫʜʥʦʩʪʝʡ. 

ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʤʝʪʦʜʳ ʘʜʘʧʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʘʥʠʷ; ʘʜʘʧʪʘʮʠʷ; ʧʨʝʧʦʜʘʚʘʪʝʣʴ; ʥʘʩʪʘʚʥʠʢ; 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

 

Azarova E.M, Petrovykh N.M. 

Yekaterinburg-Passenger Division of the Sverdlovsk Training Center for 

Professional Qualifications, a structural unit of the Sverdlovsk Railway, a branch 

of Russian Railways, Yekaterinburg, Russia 

 

ADAPTATION OF TEACHERS, BEGINNERS THEIR TEACHING 

ACTIVITIES AT THE TRAINING CENTER 

 

Abstract: The author raises the problems of professional adaptation of teachers of 

the training center. An analysis of the difficulties encountered is given. 

Recommendations and methods of adaptation are given. 

Keywords: company; adaptation; teacher; mentor; corporate events.  

 

ɺ ʢʦʤʧʘʥʠʠ ʆɸʆ çʈɾɼè ʧʨʦʠʩʭʦʜʷʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʫʯʝʥʠʠ 

ʨʘʙʦʪʥʠʢʦʚ ʤʘʩʩʦʚʳʭ ʧʨʦʬʝʩʩʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʠ ʪʚʦʨʠʪʴ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʘʜʣʝʞʠʪ 

ʤʦʣʦʜʳʤ, ʥʘʯʠʥʘʶʱʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ.   ʀ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʩʫʤʝʶʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʠʪ 

ʙʫʜʫʱʝʝ ʥʘʰʝʡ ʢʦʤʧʘʥʠʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ ʆɸʆ çʈɾɼè ï ʵʪʦ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʣʠʯʥʦʩʪʠ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʚʝʜʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʟʫʯʝʥʠʝ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ - 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʣʣʝʛʘʤʠ, ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ [2,3].  

ɸʜʘʧʪʘʮʠʷ ʨʘʙʦʪʥʠʢʦʚ ʚ ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ ʆɸʆ "ʈɾɼ" - ʧʨʦʮʝʩʩ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʢ ʧʨʠʥʮʠʧʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, 

ʧʨʠʦʙʱʝʥʠʷ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʝ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʫʚʩʪʚʘ ʜʦʣʛʘ ʠ 
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ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʪʨʫʜʫ, ʛʦʨʜʦʩʪʠ ʟʘ ʚʳʙʨʘʥʥʫʶ 

ʧʨʦʬʝʩʩʠʶ ʠ ʣʦʷʣʴʥʦʩʪʠ ʢ ʆɸʆ "ʈɾɼ". 

ʎʝʣʴʶ ʘʜʘʧʪʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʚ ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ ʆɸʆ "ʈɾɼ" ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʚ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʱʝʥʠʝ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ [1, 12].  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʘʜʘʧʪʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʚ ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ ʆɸʆ "ʈɾɼ" 

ʷʚʣʷʶʪʩʷ: ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʢʦʨʝʡʰʝʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʨʘʙʦʪʥʠʢʘʤʠ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʨʘʙʦʪʥʠʢʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʝʜʧʨʠʷʪʠʶ, ʢʦʣʣʝʢʪʠʚʫ, ʦʢʨʫʞʘʶʱʝʡ ʨʘʙʦʯʝʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ 

ʠʭ ʚʦʚʣʝʯʝʥʠʝ ʚ ʨʝʰʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ; 

ʤʦʪʠʚʘʮʠʷ ʨʘʙʦʪʥʠʢʦʚ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʜʣʠʪʝʣʴʥʳʭ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʩ 

ʢʦʤʧʘʥʠʝʡ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʥʘʯʠʥʘʶʱʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ï ʵʪʦ ʧʨʦʮʝʩʩ 

ʘʢʪʠʚʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ, ʚʭʦʞʜʝʥʠʷ ʝʛʦ 

ʚ ʩʠʩʪʝʤʫ ʤʥʦʛʦʩʪʦʨʦʥʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʱʝʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʠ ʫʯʝʥʠʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʘʤʠ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʥʦ ʠ ʦʪ ʥʘʣʠʯʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ. ʋʩʧʝʰʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʣʠʯʥʦʩʪʥʦʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʦʥ 

ʧʨʠʩʪʫʧʘʝʪ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ, ʥʘʯʠʥʘʶʱʠʡ ʩʚʦʶ 

ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝʨʝʜʢʦ ʪʝʨʷʝʪʩʷ. ɿʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ, 

ʜʦʩʪʘʪʦʯʥʦ, ʥʦ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʯʠʥʘʶʱʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʥʝ 

ʭʚʘʪʘʝʪ ʦʧʳʪʘ ʚ ʨʝʰʝʥʠʠ ʝʞʝʜʥʝʚʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʙʣʝʤ. ʉʣʦʞʥʦʩʪʠ ʚʳʟʳʚʘʶʪ 

ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʪʘʢ ʠ ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʦʨʷʜʢʘ ʥʘ ʟʘʥʷʪʠʷʭ, ʦʬʦʨʤʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʦʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ, 

ʨʘʟʨʳʚ ʤʝʞʜʫ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʪʨʫʜʥʦʩʪʷʤ ʚ 

ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʯʠʥʘʶʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʦʮʝʩʩʳ, ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʝʝ ʢʘʯʝʩʪʚʦ, ʚʦʟʨʘʩʪʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʨʘʩʪʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʨʘʙʦʪʦʡ, ʧʦʵʪʦʤʫ ʥʘʯʠʥʘʶʱʠʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʥʫʞʥʘ ʧʦʩʪʦʷʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʧʦʤʦʱʴ. ʆʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʨʘʙʦʪʝ ʩ ʥʘʯʠʥʘʶʱʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ 

ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ. ʏʪʦʙʳ 

ʨʘʙʦʪʥʠʢ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ 

ʢʦʤʬʦʨʪʥʦ ʠ ʫʚʝʨʝʥʥʦ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ, ʯʪʦʙʳ ʫ ʥʝʛʦ ʥʝ ʚʦʟʥʠʢʣʦ 

ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʤʦʪʥʦ ʧʨʦʩʪʨʦʠʪʴ ʨʘʙʦʪʫ ʧʦ 

ʝʛʦ ʘʜʘʧʪʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʚ ʥʘʰʝʡ ʢʦʤʧʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʆɸʆ çʈɾɼè ˉ 3128ʨ ʦʪ 29.12.2015ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 
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ʧʦʣʦʞʝʥʠʷ ʦʙ ʘʜʘʧʪʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʚ ʆɸʆ "ʈɾɼ"è ʚ ʢʦʪʦʨʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʘʢʪʘʤʠ ʆɸʆ "ʈɾɼ", ʦʧʨʝʜʝʣʷʝʪ ʝʜʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʜʘʧʪʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʚ ʆɸʆ "ʈɾɼ". 

ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʚʳʜʝʣʷʝʪʩʷ ʜʚʝ ʬʦʨʤʳ ʘʜʘʧʪʘʮʠʠ ʇʝʨʚʠʯʥʘʷ ʘʜʘʧʪʘʮʠʷ ʠ 

ʘʜʘʧʪʘʮʠʷ ʚ ʜʦʣʞʥʦʩʪʠ [13, 14]. ʇʝʨʚʠʯʥʘʷ ʘʜʘʧʪʘʮʠʷ - ʬʦʨʤʘ ʘʜʘʧʪʘʮʠʠ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʫ ʨʘʙʦʪʥʠʢʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʯʝʙʥʦʤ 

ʮʝʥʪʨʝ, ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʧʝʮʠʬʠʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʝ, ʘ ʪʘʢʞʝ ʦ ʟʘʜʘʯʘʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʷʭ. 

ʇʝʨʚʠʯʥʫʶ ʘʜʘʧʪʘʮʠʶ ʧʨʦʭʦʜʷʪ ʚʩʝ ʚʥʦʚʴ ʧʨʠʥʷʪʳʝ ʠ ʧʝʨʝʚʝʜʝʥʥʳʝ ʚ 

ʫʯʝʙʥʳʡ ʮʝʥʪʨ ʨʘʙʦʪʥʠʢʠ. 

ʉʨʦʢ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʘʜʘʧʪʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʨʘʙʦʪʳ ʠ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʥʠʢʦʚ. 

ʇʝʨʚʠʯʥʘʷ ʘʜʘʧʪʘʮʠʷ ʧʨʦʭʦʜʠʪ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʟʘʤʝʩʪʠʪʝʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ ʠ ʤʝʪʦʜʠʩʪʘ ʠʣʠ ʣʠʮ, ʠʩʧʦʣʥʷʶʱʠʭ ʠʭ ʦʙʷʟʘʥʥʦʩʪʠ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʣʘʥʘ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʘʜʘʧʪʘʮʠʠ. 

ɸʜʘʧʪʘʮʠʷ ʚ ʜʦʣʞʥʦʩʪʠ - ʬʦʨʤʘ ʘʜʘʧʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʩʪʘʚʥʠʢ ʧʝʨʝʜʘʝʪ 

ʨʘʙʦʪʥʠʢʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ (ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ), 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʢʦʨʝʡʰʝʛʦ ʚʭʦʞʜʝʥʠʷ ʚ ʜʦʣʞʥʦʩʪʴ ʠ ʜʦʩʪʠʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. 

ɸʜʘʧʪʘʮʠʶ ʚ ʜʦʣʞʥʦʩʪʠ ʧʨʦʭʦʜʷʪ ʚʥʦʚʴ ʧʨʠʥʷʪʳʝ ʨʘʙʦʪʥʠʢʠ ʠ ʧʝʨʝʚʝʜʝʥʥʳʝ 

ʥʘ ʜʨʫʛʫʶ ʜʦʣʞʥʦʩʪʴ ʨʘʙʦʪʥʠʢʠ, ʯʴʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ 

ʠʟʤʝʥʠʣʠʩʴ. 

ʈʘʙʦʪʥʠʢʠ ʧʨʦʭʦʜʷʪ ʘʜʘʧʪʘʮʠʶ ʚ ʜʦʣʞʥʦʩʪʠ ʚ ʚʠʜʝ ʵʢʩʢʫʨʩʠʡ ʧʦ ʢʘʙʠʥʝʪʘʤ ʠ 

ʧʦʣʠʛʦʥʘʤ, ʧʦʩʝʱʝʥʠʷ ʟʘʥʷʪʠʡ, ʫʯʘʩʪʠʷ ʚ ʢʦʤʘʥʜʥʳʭ ʪʨʝʥʠʥʛʘʭ, ʤʘʩʪʝʨ-

ʢʣʘʩʩʘʭ, ʩʝʤʠʥʘʨʘʭ, ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ʉʨʦʢ ʘʜʘʧʪʘʮʠʠ ʚ ʜʦʣʞʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʳʪʘ ʥʘʯʠʥʘʶʱʝʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʅʘʩʪʘʚʥʠʢ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʯʠʩʣʘ ʥʘʠʙʦʣʝʝ ʦʧʳʪʥʳʭ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʨʠʢʘʟʦʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ.  

ʇʨʠ ʣʶʙʦʡ ʬʦʨʤʝ ʘʜʘʧʪʘʮʠʠ ʫ ʚʩʝʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʨʦʙʣʝʤ [4, 6, 7].  ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʫ ʚʥʦʚʴ ʧʨʠʥʷʪʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ï 

ʦʧʨʦʩ ʨʘʙʦʪʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʮʝʥʪʨʦʚ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʥʠʢʦʚ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʫʟʢʠʝ ʤʝʩʪʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʘʜʘʧʪʘʮʠʠ 

ʨʘʙʦʪʥʠʢʘ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʤʳ ʚʠʜʠʤ ʥʘ ʜʠʘʛʨʘʤʤʝ. ʊʘʢ, 

ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʪʨʫʜʥʦʩʪʠ ʫ ʨʘʙʦʪʥʠʢʦʚ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʫʨʦʢʦʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦ ʥʝʧʦʥʠʤʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʨʠ 

ʢʘʨʜʠʥʘʣʴʥʦʡ ʩʤʝʥʝ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʨʘʥʝʝ - ʧʨʠʢʘʟʳ, ʨʘʩʧʦʨʷʞʝʥʠʷ, 

ʩʝʡʯʘʩ - ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ, ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʣʘʥʳ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʫ ʦʧʧʦʥʝʥʪʦʚ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʦʪʜrʭʘ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʚʳʰʝʥʥʦʤ ʚʳʩʦʢʦʤ 
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ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ (ʥʘʯʠʥʘʷ ʩ ʥʝʭʚʘʪʢʠ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʝʣʘʢʩʘʮʠʠ 

ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʥʳ ï 15 ʤʠʥ ʠ ʟʘʢʘʥʯʠʚʘʷ ʪʨʘʪʦʡ ʚʨʝʤʝʥʠ ʚ ʚʳʭʦʜʥʳʝ ʜʥʠ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʢʦʥʩʧʝʢʪʦʚ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʩʝ ʚʦʟʥʠʢʘʶʱʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʚʥʦʚʴ ʧʨʠʥʷʪʳʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʚʩʝ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ.  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʤʦʣʦʜʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʛʜʝ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ 

ʨʘʟʥʳʭ çʧʣʦʩʢʦʩʪʷʭè, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʦʥ ʠʛʨʘʝʪ ʨʘʟʥʳʝ ʨʦʣʠ: 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʩʦʙʝʩʝʜʥʠʢʘ, ʢʦʥʩʫʣʴʪʘʥʪʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʦʪʚʝʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʝʙʷ, ʠ ʩʘʤ ʜʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ, 

ʧʦʫʯʘʪʴ, ʥʘʩʪʘʚʣʷʪʴ, ʜʘʚʘʪʴ ʩʦʚʝʪʳ. ʉ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ ʤʦʣʦʜʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʧʨʠ ʚʳʷʩʥʝʥʠʠ ʧʨʦʙʣʝʤ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ. ɿʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʚʫʟʝ, 

ʜʦʩʪʘʪʦʯʥʦ, ʥʦ ʥʝ ʭʚʘʪʘʝʪ ʦʧʳʪʘ ʚ ʨʝʰʝʥʠʠ ʝʞʝʜʥʝʚʥʳʭ ʟʘʜʘʯ. ʉʣʦʞʥʦʩʪʠ 

ʚʳʟʳʚʘʶʪ ʚʦʧʨʦʩʳ ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʦʨʷʜʢʘ ʥʘ ʟʘʥʷʪʠʠ, ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 

ʫʨʦʢʘ, ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʫʨʘʪʦʨʩʪʚʘ. ʄʦʣʦʜʦʤʫ 

ʨʘʙʦʪʥʠʢʫ, ʥʘʯʠʥʘʶʱʝʤʫ ʩʚʦʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʝʱʘʶʪ 

ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʜʜʝʨʞʢʫ ʢʦʣʣʝʛ, ʧʦʣʫʯʠʪʴ ʢʦʪʦʨʫʶ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ ʧʦ 

ʧʨʠʯʠʥʝ: ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʷ ʤʦʪʠʚʘʮʠʠ 

ʥʘʩʪʘʚʥʠʢʦʚ ʠʣʠ ʙʝʩʩʠʩʪʝʤʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʘʜʘʧʪʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ.  

ʄʝʪʦʜʳ ʘʜʘʧʪʘʮʠʠ ʵʪʦ ï ʦʙʷʟʘʪʝʣʴʥʳʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʢʘʟʳʚʘʶʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠ [5].  ʄʝʪʦʜʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʥʘʯʠʥʘʶʱʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʢʦʤʧʣʝʢʩʳ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʝʤʫ ʙʳʩʪʨʝʝ ʩʪʘʪʴ ʧʦʣʥʦʮʝʥʥʦʡ 

ʯʘʩʪʴʶ ʢʦʣʣʝʢʪʠʚʘ, ʧʦ ʤʘʢʩʠʤʫʤʫ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʠ ʪʨʝʚʦʛ ʠʟ-ʟʘ 

ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʛʦ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʢʘʢ ʧʨʠ ʧʝʨʚʠʯʥʦʡ, ʪʘʢ ʠ ʧʨʠ ʘʜʘʧʪʘʮʠʠ 

ʚ ʜʦʣʞʥʦʩʪʠ [11]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʘʜʘʧʪʘʮʠʠ ʚ ʫʯʝʙʥʳʭ 

ʮʝʥʪʨʘʭ ʆɸʆ çʈɾɼè ʷʚʣʷʶʪʩʷ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ [15] ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʚʝʙ-ʩʘʡʪ 

[8, 10]. 

ʅʘʩʪʘʚʥʠʯʝʩʪʚʦ ð ʵʪʦ ʢʦʛʜʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʩʪʘʚʥʠʢ ʦʪʚʝʯʘʝʪ ʥʘ 

ʚʦʧʨʦʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʤʦʛʘʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʩ ʢʦʣʣʝʢʪʠʚʦʤ, ʧʦʜʩʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʠʝʤʳ 

ʨʘʙʦʪʳ. 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʚʝʙ-ʩʘʡʪ ï ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʜʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ - ʩ ʧʨʠʤʝʨʘʤʠ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 

ʜʦʢʫʤʝʥʪʦʚ, ʧʦʨʷʜʢʦʤ ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʘʜʘʯʠ ʠ ʜʨʫʛʠʝ 

ʧʦʣʝʟʥʳʝ ʩʚʝʜʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ï ʵʪʦ ʫʩʧʝʰʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʠ ʚʳʩʦʢʘʷ ʦʮʝʥʢʘ ʧʦ ʝʛʦ ʠʪʦʛʘʤ, ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʥʘʯʠʥʘʶʱʝʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʨʘʙʦʪʫ, ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʭʦʞʜʝʥʠʷ ʚ 
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ʜʦʣʞʥʦʩʪʴ [9].  ʏʝʤ ʙʳʩʪʨʝʝ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʥʘʯʠʥʘʶʱʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʦʚʣʘʜʝʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ (ʧʨʠʤʝʥʷʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ), 

ʪʝʤ ʢʦʨʦʯʝ ʙʫʜʝʪ ʩʨʦʢ ʘʜʘʧʪʘʮʠʠ, ʠ ʧʦʚʳʩʠʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. 

ʇʦʤʠʤʦ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʘʡʪʘ ʵʬʬʝʢʪʠʚʥʳʤʠ ʙʫʜʫʪ ʠ 

ʜʨʫʛʠʝ ʤʝʪʦʜʳ.  

ʂʦʤʘʥʜʥʳʡ ʪʨʝʥʠʥʛ ʥʝʦʙʭʦʜʠʤ, ʢʦʛʜʘ ʚ ʫʞʝ ʫʩʪʦʷʚʰʠʡʩʷ ʢʦʣʣʝʢʪʠʚ ʧʨʠʭʦʜʠʪ 

ʩʧʝʮʠʘʣʠʩʪ ʠ ʝʤʫ ʥʝ ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʦʙʱʠʡ ʷʟʳʢ ʩ ʢʦʣʣʝʛʘʤʠ. ʀʪʦʛʦʤ ʪʨʝʥʠʥʛʘ 

ʜʦʣʞʥʦ ʩʪʘʪʴ ʫʣʫʯʰʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʥʘʣʘʞʠʚʘʥʠʝ ʥʘʚʳʢʦʚ 

ʦʙʱʝʥʠʷ. ʊʨʝʥʠʥʛ ʤʦʞʝʪ ʠʤʝʪʴ ʬʦʨʤʫ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʳʭ ʢʝʡʩʦʚ (ʢʝʡʩ-

ʤʝʪʦʜʘ) ʠʣʠ ʜʝʣʦʚʦʡ ʠʛʨʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʚ ʆɸʆ "ʈɾɼ" ʧʨʦʠʩʭʦʜʠʪ: 

ʩʥʠʞʝʥʠʝ ʪʝʢʫʯʝʩʪʠ ʧʝʨʩʦʥʘʣʘ; ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʦʜʙʦʨ ʠ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ; ʫʤʝʥʴʰʝʥʠʝ ʠʟʜʝʨʞʝʢ ʆɸʆ "ʈɾɼ" ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ 

ʨʘʙʦʪʥʠʢʦʚ, ʥʝ ʧʨʦʰʝʜʰʠʭ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʠʣʠ ʫʚʦʣʠʚʰʠʭʩʷ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʨʘʙʦʪʳ; ʤʠʥʠʤʠʟʘʮʠʷ ʦʰʠʙʦʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʫʜʦʚʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʘʙʦʪʳ, ʚʦʚʣʝʯʝʥʠʝ ʥʘʯʠʥʘʶʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ; ʚʢʣʶʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ 

ʩʘʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʨʘʟʚʠʪʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʥʘʯʠʥʘʶʱʝʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 
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ʋɼʂ 159.91.612.8 

ɹ̫ ʥʢʠʥʘ ʃ.ɺ., ɺʦʡʪʦʚʘ ɸ.ɺ., ʄʘʣʳʛʠʥ ɻ.ɻ. 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 

ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ  

 

ʕʄʆʎʀʆʅɸʃʔʅɸʗ ʋʉʊʆʁʏʀɺʆʉʊʔ ʉʊʋɼɽʅʊʆɺ ʌʀɿʂʋʃʔʊʋʈʅʆɻʆ 

ɺʋɿɸ ɺ ʇʈʆʎɽʉʉɽ ʇɽʈɽʍʆɼɸ ʂ ʅʆɺʆʁ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ 

ʄʆɼɽʃʀ 
 

ɸʥʥʦʪʘʮʠʷ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ ʚʫʟʘ ʥʘʮʝʣʝʥʘ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʪʨʝʥʝʨʦʚ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʨʝʘʙʠʣʠʪʦʣʦʛʦʚ), ʢʦʪʦʨʳʝ ʩʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʵʪʘʣʦʥʦʤ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʤʦʜʝʣʠ ʦʙʫʩʣʦʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʚʷʟʘʥʥʳʭ ʠ ʠʟʤʝʥʠʚʰʠʤʠʩʷ ʩʦʮʠʦʢʫʣʴʪʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: ʨʘʟʚʠʪʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʩʪʘʚʰʝʡ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ 

ʩʘʤʦʠʜʝʥʪʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʢ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʝ ʢʘʯʝʩʪʚʦ ʣʠʯʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʝ 

ʢʦʛʥʠʪʠʚʥʦ-ʦʮʝʥʦʯʥʳʡ, ʵʤʦʮʠʦʥʘʣʴʥʦ-ʨʝʛʫʣʷʪʠʚʥʳʡ ʠ ʚʦʣʝʚʦʡ ʫʨʦʚʥʠ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʣʠʯʥʦʩʪʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʩʚʦʡ ʩʫʙʲʝʢʪʥʦʩʪʠ ʠ 

ʩʘʤʦʠʜʝʥʪʠʯʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ, ʬʠʟʢʫʣʴʪʫʨʥʳʡ ʚʫʟ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʪʫʜʝʥʪʳ 
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Abstract. The educational model of a physical education university is aimed at 

training highly qualified specialists (coaches, teachers, rehabilitologists), who 

themselves should be the standard of physical and mental health. The transition to a 

new educational model is due to a significant number of factors, primarily related to 

the changed socio-cultural conditions: the development of information technology 

and the emerging problem of preserving human identity. Students' emotional 

stability, considered as a multicomponent personality quality, including cognitive-

evaluative, emotional-regulatory and volitional levels, allows them to support their 

personality in maintaining their subjectivity and self-identity.  

Keywords: educational model, physical education university, emotional stability, 

students 

 



 

263 
 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʥʘʟʚʘʥʠʠ ʩʪʘʪʴʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʝ 

ʧʨʦʩʪʦ ʩ ʧʦʟʠʮʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʫʟʘ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʬʝʥʦʤʝʥʘ, ʥʦ ʩ 

ʧʦʟʠʮʠʠ ʦʙʦʩʥʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʧʨʦʩʪʦ ʚ ʩʬʝʨʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʥʦ 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ. ʌʠʟʠʯʝʩʢʘʷ 

ʢʫʣʴʪʫʨʘ ʣʠʯʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʥʘʤʠ ʢʘʢ ʦʩʥʦʚʘ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

[1, 2, 3] ʠ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʥʦʩʪʠ [2, 4] ʠʤʝʝʪ ʦʛʨʦʤʥʝʡʰʠʡ ʮʝʥʥʦʩʪʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʚʦʩʪʨʝʙʫʝʤʳʡ ʢʘʢ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʟʚʠʚʘʷ ʩʚʦʠ 

ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʜʠʮʠʠ ʠ ʜʚʠʛʘʪʝʣʴʥʳʝ ʥʘʚʳʢʠ ʯʝʣʦʚʝʢ ʨʘʟʚʠʚʘʝʪ ʥʝ ʧʨʦʩʪʦ 

ʩʦʟʥʘʥʠʝ ʠ ʩʘʤʦʩʦʟʥʘʥʠʝ, ʥʦ ʩʚʦʶ ʣʠʯʥʦʩʪʴ ʚ ʮʝʣʦʤ. ɹʝʟʫʩʣʦʚʥʦ 

ʦʛʨʦʤʥʝʡʰʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʝʪ ʧʝʜʘʛʦʛ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʤʦʞʝʪ ʚʦʩʪʨʝʙʦʚʘʪʴ 

ʠʣʠ ʥʝ ʚʦʩʪʨʝʙʦʚʘʪʴ ʩʫʙʲʝʢʪʥʳʡ ʨʝʩʫʨʩ ʯʝʣʦʚʝʢʘ. ʇʦʥʷʪʠʝ ʩʫʙʲʝʢʪʥʦʩʪʠ 

ʠʥʪʝʛʨʠʨʫʝʪ ʚ ʩʝʙʝ ʠʜʝʠ ʧʨʠʥʷʪʠʷ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [5, 6]. ʈʘʟʚʠʪʠʝ ʩʫʙʲʝʢʪʥʦʩʪʠ ʢʘʢ ʚ ʦʙʱʝʤ, ʪʘʢ ʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʨʘʟʚʠʚʘʶʱʫʶ ʠ 

ʣʠʯʥʦʩʪʥʦ-ʛʫʤʘʥʥʫʶ ʦʨʠʝʥʪʘʮʠʶ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʣʝʞʘʪ ʛʣʫʙʦʢʠʝ 

ʠʜʝʠ ʛʫʤʘʥʠʟʤʘ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠ ʢʦʥʢʨʝʪʥʦʡ ʬʦʨʤʳ ʯʝʣʦʚʝʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʧʦʥʠʤʘʥʠʝ ʛʫʤʘʥʠʟʤʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʢʘ .  

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ð ɻ ʪʦ ʮʝʣʦʩʪʥʳʡ, ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʚʳʩʪʨʦʝʥʥʳʡ ʦʙʨʘʟ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʧʠʩʳʚʘʶʱʠʡ ʮʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ, 

ʤʝʪʦʜʳ, ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʠ ʨʦʣʴ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʚʫʟʘ 

ʦʪʨʘʞʘʝʪ ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʫʥʠʚʝʨʩʠʪʝʪ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʤʠʩʩʠʶ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʉʠʥʦʥʠʤʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʚʳʩʪʫʧʘʶʪ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʬʦʨʤʘʪ. ʆʜʥʘʢʦ ʢʘʞʜʳʡ ʠʟ ʩʠʥʦʥʠʤʦʚ ʚʳʩʚʝʯʠʚʘʝʪ 

ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʤʝʪʦʜʘʭ ʠ ʧʨʠʝʤʘʭ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʥʘ ʜʝʡʩʪʚʠʷʭ ʧʝʜʘʛʦʛʘ; 

ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ, ʪʝʦʨʠʶ ʦʙʫʯʝʥʠʷ; 

ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ð ʙʦʣʝʝ ʫʟʢʦʝ ʧʦʥʷʪʠʝ, ʬʦʢʫʩʠʨʫʶʱʝʝʩʷ ʥʘ ʧʨʦʮʝʩʩʝ 

ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʦʙʦʟʥʘʯʘʷ ʩʢʦʨʝʝ ʬʠʣʦʩʦʬʠʶ ʠʣʠ ʫʛʦʣ ʟʨʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʬʦʨʤʘʪ ʦʪʨʘʞʘʝʪ ʘʢʮʝʥʪ ʥʘ ʚʥʝʰʥʝʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʦʨʦʥʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʚʫʟʘ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʥʝʩʢʦʣʴʢʠʭ 

ʢʣʶʯʝʚʳʭ ʧʦʟʠʮʠʡ: ʘʢʘʜʝʤʠʯʝʩʢʘʷ: ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ 

ʚʳʧʫʩʢʥʠʢʦʚ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ: ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʠ ʫʩʧʝʰʥʦʩʪʴ 

ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ; ʵʢʦʥʦʤʠʯʝʩʢʘʷ: ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ ʠ ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ; ʩʦʮʠʘʣʴʥʘʷ: ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ 

ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ 

ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪʘʢ ʠ 

ʩʪʫʜʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʚʫʟʘ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʢʘʜʨʦʚʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ. ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʩ 

ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ: ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʛʨʘʤʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʨʳʥʢʘ 

ʪʨʫʜʘ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʢʫʨʩʦʚ [7]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʩʦʧʨʷʞʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ [8]. 

ʂʦʥʪʠʥʛʝʥʪ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʮʠʘʣʴʥʘʷ ʩʨʝʜʘ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ: ʂʦʛʦ ʫʯʠʤ ʠ ʚ 

ʢʘʢʦʡ ʩʨʝʜʝ? ʂ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʬʘʢʪʦʨʦʚ ʦʪʥʦʩʠʪʩʷ ʤʦʪʠʚʘʮʠʷ ʩʪʫʜʝʥʪʦʚ, 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʚ ʢʦʣʣʝʢʪʠʚʝ [9], ʚʥʝʫʯʝʙʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʚʦʩʧʠʪʘʥʠʝ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʬʘʢʪʦʨʳ ʚʢʣʶʯʘʶʪ 

ʤʘʪʝʨʠʘʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʝʩʫʨʩʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ: 

ʫʨʦʚʝʥʴ ʠʭ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ, ʫʨʦʚʝʥʴ 

ʟʘʨʧʣʘʪ. 

ʉʤʳʩʣʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: ʬʠʣʦʩʦʬʩʢʦ-ʮʝʣʝʚʦʡ, 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ, ʧʨʦʮʝʩʩʫʘʣʴʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʠ ʦʮʝʥʦʯʥʳʡ. 

ʌʠʣʦʩʦʬʩʢʦ-ʮʝʣʝʚʦʡ ʩʤʳʩʣ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ: ʈʘʜʠ ʯʝʛʦ ʤʳ 

ʫʯʠʤ? ʎʝʣʴʶ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚʩʝʩʪʦʨʦʥʥʝʝ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ [1], 

ʩʦʮʠʘʣʠʟʘʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʨʘʩʢʨʳʪʠʝ ʧʦʪʝʥʮʠʘʣʘ. ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: 

ʢʘʢʦʡ ʦʙʨʘʟ ʯʝʣʦʚʝʢʘ ʭʦʪʠʤ ʧʦʣʫʯʠʪʴ, ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʤ ʷʜʨʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʦʪʩʳʣʘʝʪ ʢ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʧʦʠʩʢʘ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʗ [6]. ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ʩʤʳʩʣ ʦʪʩʳʣʘʝʪ ʥʘʩ ʢ ʚʦʧʨʦʩʘʤ: ʯʝʤʫ 

ʫʯʠʪʴ, ʢʘʢʦʝ ʟʥʘʥʠʝ ʮʝʥʥʦ, ʥʘ ʯʝʤ ʚʘʞʥʦ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ: ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥʘʭ, ʥʘ ʢʦʤʧʝʪʝʥʮʠʷʭ, ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʷʭ ʠʣʠ ʥʘ ʜʫʭʦʚʥʦ-

ʥʨʘʚʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ. ʇʨʦʮʝʩʩʫʘʣʴʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʦʪʚʝʯʘʝʪ ʘ 

ʚʦʧʨʦʩ: ʢʘʢ ʫʯʠʪʴ ʠ ʦʧʨʝʜʝʣʷʝʪ: ʨʦʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʇʝʜʘʛʦʛ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ 

ʨʦʣʠ ʪʨʘʥʩʣʷʪʦʨʘ ʟʥʘʥʠʡ, ʬʘʩʠʣʠʪʘʪʦʨʘ, ʥʘʩʪʘʚʥʠʢʘ, ʪʴʶʪʦʨʘ. ʉʪʫʜʝʥʪ ʤʦʞʝʪ 

ʙʳʪʴ ʧʘʩʩʠʚʥʳʤ ʧʦʣʫʯʘʪʝʣʝʤ, ʘʢʪʠʚʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ, ʩʦ-ʪʚʦʨʮʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʦʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠ ʧʨʠʤʝʥʷʝʤʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʮʝʥʦʯʥʳʡ ʩʤʳʩʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ 

ʧʨʦʩʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʥʦʚʠʟʥʫ, ʥʦ ʟʘʤʳʢʘʝʪ ʚʳʜʝʣʝʥʥʳʝ ʩʤʳʩʣʳ, ʥʘ 

ʬʠʣʦʩʦʬʩʢʦʤ ʫʨʦʚʥʝ. ʆʪʚʝʯʘʷ ʥʝ ʧʨʦʩʪʦ ʥʘ ʚʦʧʨʦʩ ʢʘʢ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, 

ʥʦ ʥʘ ʚʦʧʨʦʩ: ʯʪʦ ʚʦʦʙʱʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʫʯʝʥʠʷ? ɺ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʝ 

ʵʪʦ ʙʳʣʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ, ʚ ʙʦʣʦʥʩʢʦʡ ʩʠʩʪʝʤʝ ð ʢʦʤʧʝʪʝʥʮʠʠ, 

ʦʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʣʠʮʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʩʠʩʪʝʤʘʤʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [10] ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʯʫʚʩʪʚʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʬʝʥʦʤʝʥʦʚ.  ɺʩʝ ʤʦʱʥʝʝ 

ʚʩʪʘʶʪ ʚʦʧʨʦʩʳ ʧʨʝʜʤʝʪʘ ʦʮʝʥʠʚʘʥʠʷ ʠ ʨʦʣʠ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ 



 

265 
 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ʉ ʜʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʣʠʯʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚ ʯʝʣʦʚʝʢʝ ʠ ʜʘʝʪ 

ʨʝʩʫʨʩʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʝʛʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩʢʚʦʟʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ: 

ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʤʦʪʠʚʘʮʠʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ 

ʨʘʟʚʠʪʠʷ ʯʝʨʝʟ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, 

ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʘ, ʪʘʢ ʢʘʢ 

ʨʘʙʦʪʦʜʘʪʝʣʠ ʮʝʥʷʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʭ ʠ ʥʘʜʝʞʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ [11]. 

ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʫʜʝʥʪʦʚ-ʩʧʦʨʪʩʤʝʥʦʚ ð ɻ ʪʦ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ 

ʠʭ ʫʩʧʝʭʘ ʢʘʢ ʚ ʫʯʝʙʝ, ʪʘʢ ʠ ʚ ʩʧʦʨʪʝ, ʘ ʪʘʢʞʝ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʕʪʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ 

ʥʘ ʩʪʳʢʝ ʜʚʫʭ ʚʳʩʦʢʦʩʪʨʝʩʩʦʚʳʭ ʩʨʝʜ: ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ 

(ʪʨʝʥʠʨʦʚʢʠ, ʩʦʨʝʚʥʦʚʘʥʠʷ, ʪʨʘʚʤʳ, ʦʪʙʦʨ). ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʪʫʜʝʥʪʦʚ-ʩʧʦʨʪʩʤʝʥʦʚ ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʩʪʨʝʩʩʦʤ ʦʪ ʩʦʚʤʝʱʝʥʠʷ ʜʚʫʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ 

ʥʝʫʜʘʯ (ʧʨʦʠʛʨʳʰ, ʪʨʘʚʤʘ, ʧʣʦʭʘʷ ʦʮʝʥʢʘ) ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʦʪʠʚʘʮʠʶ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʪʘʣʦʩʪʴ ʠ ʜʘʚʣʝʥʠʝ. 

ʋʩʧʝʰʥʦʝ ʩʦʚʤʝʱʝʥʠʝ ʩʧʦʨʪʘ ʠ ʫʯʝʙʳ ʧʨʠ ʛʨʘʤʦʪʥʦʡ ʧʦʜʜʝʨʞʢʝ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʘʝʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ: 

ʜʠʩʮʠʧʣʠʥʘ ʠʟ ʩʧʦʨʪʘ ʧʦʤʦʛʘʝʪ ʚ ʫʯʝʙʝ, ʘ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠʟ ʫʯʝʙʳ ð 

ʚ ʘʥʘʣʠʟʝ ʠʛʨʦʚʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʢʘʨʴʝʨʳ. ʆʜʥʘʢʦ ʙʝʟ ʚʥʠʤʘʥʠʷ ʢ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʫ ʵʪʦʪ ʧʫʪʴ ʛʨʦʟʠʪ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ ʠ 

ʚʳʛʦʨʘʥʠʝʤ. ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʠʩʪʝʤʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʩʘʤʦʛʦ ʩʪʫʜʝʥʪʘ, ʪʨʝʥʝʨʦʚ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʈʘʟʚʠʪʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ 

ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ ʚʫʟʘ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ ʠ ʢʫʨʩʦʚ; ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʪʨʝʥʝʨʳ ʜʦʣʞʥʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʟʜʘʚʘʪʴ ʥʘ 

ʟʘʥʷʪʠʷʭ "ʫʧʨʘʚʣʷʝʤʳʡ ʩʪʨʝʩʩ" (ʥʘʧʨʠʤʝʨ, ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʝ ʩʠʪʫʘʮʠʠ, 

ʫʩʣʦʚʠʷ ʣʠʤʠʪʘ ʚʨʝʤʝʥʠ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʠ ʦʪʨʘʙʦʪʢʦʡ ʥʘʚʳʢʦʚ 

ʩʦʚʣʘʜʘʥʠʷ; ʚʥʝʜʨʝʥʠʝ ʚ ʪʨʝʥʠʨʦʚʢʠ ʵʣʝʤʝʥʪʦʚ, ʨʘʟʚʠʚʘʶʱʠʭ ʢʦʛʥʠʪʠʚʥʳʝ 

ʬʫʥʢʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʬʠʟʠʯʝʩʢʠʤʠ (ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʝʥʠʝ ʩʣʦʞʥʳʭ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʥʘ ʬʦʥʝ ʫʩʪʘʣʦʩʪʠ). ʀʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ: 

ʯʘʩʪʴ ʟʘʯʝʪʦʚ ʠ ʵʢʟʘʤʝʥʦʚ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʫʜʝʥʪʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʭʥʠʢʫ ʠ ʪʘʢʪʠʢʫ ʚ ʫʩʣʦʚʠʷʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʮʝʥʥʦʩʪʝʡ ʠ ʩʨʝʜʳ: 

ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʠʩʪʦʨʠʡ ʫʩʧʝʭʘ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʜʦʙʠʣʠʩʴ ʝʛʦ ʥʝ ʪʦʣʴʢʦ 

ʙʣʘʛʦʜʘʨʷ ʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʥʦ ʠ ʩʠʣʝ ʜʫʭʘ.  ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʪʦʨʩʪʚʘ, 

ʛʜʝ ʩʪʘʨʰʝʢʫʨʩʥʠʢʠ ʩ ʚʳʩʦʢʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦʤʦʛʘʶʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʝʨʚʦʢʫʨʩʥʠʢʘʤ. 
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ʕʬʬʝʢʪʠʚʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʚʫʟʘ ð ʵʪʦ ʩʣʦʞʥʘʷ, ʜʠʥʘʤʠʯʥʘʷ ʠ 

ʦʪʢʨʳʪʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. 

ʂʨʠʪʝʨʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʥʦʚʣʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʙʫʜʫʪ: ʨʦʩʪ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ; 

ʧʦʚʳʰʝʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʫʜʝʥʪʦʚ ʥʘ ʢʨʘʝʚʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ; ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʝʚʨʦʪʠʟʘʮʠʠ ʧʦ ʜʘʥʥʳʤ 

ʝʞʝʛʦʜʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ; ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʥʬʣʠʢʪʦʚ ʚ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʠ ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʘʥʜʘʭ; ʨʦʩʪ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ; ʫʩʧʝʰʥʦʩʪʴ 

ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ 

ʛʨʘʤʦʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ "ʧʦʣʝʟʥʳʡ 

ʥʘʚʳʢ", ʘ ʦʜʠʥ ʠʟ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ ʚʫʟʘ. ɹʝʟ ʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʤʦʜʝʣʴ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦʡ, ʪʘʢ ʢʘʢ ʛʦʪʦʚʠʪ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʫʷʟʚʠʤʦʛʦ ʢ ʩʪʨʝʩʩʘʤ, ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʢ ʨʝʘʣʠʷʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʩʧʦʩʦʙʥʦʛʦ ʙʳʪʴ ʧʦʣʥʦʮʝʥʥʳʤ 

ʧʨʠʤʝʨʦʤ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ. ʀʥʪʝʛʨʘʮʠʷ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʠ 

ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ð ɻ ʪʦ ʠʥʚʝʩʪʠʮʠʷ ʚ ʢʘʯʝʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, 

ʢʦʪʦʨʘʷ ʦʢʫʧʠʪʩʷ ʚʳʩʦʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʩʪʫʜʝʥʪʦʚ, ʩʥʠʞʝʥʠʝʤ ʦʪʩʝʚʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʠʣʴʥʦʛʦ ʙʨʝʥʜʘ ʚʫʟʘ. 
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ɺʆɿʈɸʉʊʅɸʗ ɼʀʌʌɽʈɽʅʎʀɸʎʀʗ ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʌʀɿʀʏɽʉʂʀʍ 

ʅɸɻʈʋɿʆʂ: ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʀ ʇʈɸʂʊʀʏɽʉʂʀɽ 

ʈɽʂʆʄɽʅɼɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʫ ʣʶʜʝʡ ʩ ʫʯʝʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ (6-18 ʣʝʪ), ʤʦʣʦʜʳʝ ʠ ʣʠʮʘ ʩʨʝʜʥʝʛʦ 

ʚʦʟʨʘʩʪʘ (18-55 ʣʝʪ), ʧʦʞʠʣʳʝ ʣʶʜʠ (55-70 ʣʝʪ). ʆʙʩʫʞʜʘʶʪʩʷ ʢʣʶʯʝʚʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʘʜʘʧʪʘʮʠʠ ʢ ʥʘʛʨʫʟʢʘʤ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʷ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʜʳʭʘʪʝʣʴʥʦʡ, ʤʳʰʝʯʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʘʭ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. ɺʘʞʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʢʘʢ ʢʣʶʯʝʚʦʡ ʘʩʧʝʢʪ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʘʜʘʧʪʘʮʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. 
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AGE-RELATED DIFFERENTIATION OF PHYSICAL ACTIVITY 

INTENSITY: PHYSIOLOGICAL FOUNDATIONS AND PRACTICAL 

RECOMMENDATIONS 

 

Abstract. The article examines the age-related features of the intensity of physical 

activity in humans, taking into account physiological, metabolic and structural 

changes in the body. Three main age groups are analyzed: children and adolescents 

(6-18 years old), young and middle-aged (18-55 years old), and the elderly (55-70 

years old). The key physiological aspects of stress adaptation for each group are 

discussed, including changes in the cardiovascular, respiratory, muscular, and 

metabolic systems. Recommendations are offered for the development of optimal 

physical activity programs that take into account the needs and capabilities of each 
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age group. The importance of an individual approach is emphasized as a key aspect 

for improving human health and functional status. 

Key words: physical activity, age-related changes, intensity, adaptation, physical 

exercise. 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ 

ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʜʥʘʢʦ ʝʝ ʦʧʪʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʚ ʩʠʣʫ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʧʦʩʣʝʜʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʟʜʦʨʦʚʴʷ, ʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʠ ʚʦʟʨʘʩʪ. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʤʝʥʥʦ ʚʦʟʨʘʩʪʥʦʡ ʧʘʨʘʤʝʪʨ.  

ɸʜʘʧʪʘʮʠʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ʠʟ-ʟʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʥʦʝ ʜʝʣʝʥʠʝ 

ʥʘ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ (6-18 ʣʝʪ), ʤʦʣʦʜʳʝ ʠ ʣʶʜʠ ʩʨʝʜʥʝʛʦ 

ʚʦʟʨʘʩʪʘ (18-55 ʣʝʪ), ʧʦʞʠʣʳʝ ʣʶʜʠ (55-70 ʣʝʪ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʦʨʛʘʥʠʟʤ 

ʠʥʜʠʚʠʜʫʘʣʝʥ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʫ 

ʨʘʟʥʳʭ ʣʶʜʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ ʦʪ 0 ʜʦ 6 ʣʝʪ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʦʙʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʘʢʮʝʥʪʘ ʥʘ 

ʮʝʣʦʩʪʥʦʤ ʨʘʟʚʠʪʠʠ, ʘ ʥʝ ʥʘ ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. 

ɼʘʣʝʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʢʘʞʜʦʡ ʠʟ 

ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ. 

ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ 

ʠ ʭʦʨʦʰʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʚʣʠʷʶʪ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʉʪʘʨʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʳʭʘʥʠʷ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʚʳʧʦʣʥʷʪʴ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ ʥʠʭ.  

ɼʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ (6-18 ʣʝʪ) 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʵʪʦʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ. ʕʪʦʪ 

ʧʝʨʠʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʧʣʝʩʢʠ ʨʦʩʪʘ, ʦʩʦʙʝʥʥʦ ʫ ʤʘʣʴʯʠʢʦʚ, ʧʦʩʪʝʧʝʥʥʦʝ 

ʥʘʨʘʱʠʚʘʥʠʝ ʢʦʩʪʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ. 

ʉʢʘʯʢʠ ʨʦʩʪʘ ʧʨʠʚʦʜʷʪ ʢ ʚʨʝʤʝʥʥʦʡ ʤʳʰʝʯʥʦʡ ʩʣʘʙʦʩʪʠ. ʇʦʷʚʣʷʝʪʩʷ 

ʫʷʟʚʠʤʦʩʪʴ ʢ ʪʨʘʚʤʘʤ ʠʟ-ʟʘ ʙʳʩʪʨʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʕʪʠ 

ʬʘʢʪʦʨʳ ʜʝʣʘʶʪ ʦʨʛʘʥʠʟʤ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʤ, ʪʨʝʙʫʷ ʪʱʘʪʝʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʘʞʥʦ ʪʦʯʥʦ ʜʦʟʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʣʘʙʣʝʥʠʶ ʤʳʰʮ ʠ 

ʢʦʩʪʝʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʪʨʘʚʤ. ʏʨʝʟʤʝʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
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ʧʝʨʝʥʘʧʨʷʞʝʥʠʶ ʩʫʩʪʘʚʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʧʨʝʧʷʪʩʪʚʫʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʠʟʤʘ. 

ʄʦʣʦʜʳʝ ʣʶʜʠ ʠ ʚʟʨʦʩʣʳʝ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ (18-55 ʣʝʪ) 

ɼʘʣʝʝ ʵʪʫ ʛʨʫʧʧʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ: 18-30 ʣʝʪ ʠ 30-55 ʣʝʪ, 

ʯʪʦ ʦʪʨʘʞʘʝʪ ʨʘʟʣʠʯʠʷ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ ʠ ʬʠʟʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ. 

ʇʝʨʚʫʶ ʧʦʜʛʨʫʧʧʫ ʚʦ ʤʥʦʛʦʤ ʩʦʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʳ ʠʣʠ ʣʶʜʠ, ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʶʱʠʝ ʩʚʦʶ ʢʘʨʴʝʨʫ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ. ʀʤ ʧʨʠʩʫʱʠ ʚʳʩʦʢʘʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʠ ʩʥʠʞʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʏʘʩʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʧʠʪʘʥʠʝʤ ʠ ʟʜʦʨʦʚʴʝʤ 

ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʘ ʞʠʟʥʠ ï ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʣʦʜʳʭ 

ʣʶʜʝʡ ʧʨʦʠʩʭʦʜʠʪ ʩʝʧʘʨʘʮʠʷ ʦʪ ʨʦʜʠʪʝʣʝʡ, ʥʘʯʠʥʘʝʪʩʷ ʩʪʘʥʦʚʣʝʥʠʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠ ʥʝʟʘʚʠʩʠʤʦʡ ʣʠʯʥʦʩʪʠ. ʊʦ, ʯʪʦ ʨʘʥʴʰʝ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʨʦʜʠʪʝʣʠ, ʣʦʞʠʪʩʷ ʪʝʧʝʨʴ ʥʘ ʧʣʝʯʠ ʩʘʤʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʢʘʢ ʥʠʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʘ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ï ʦʪ ʫʤʝʨʝʥʥʦʡ 

ʜʦ ʠʥʪʝʥʩʠʚʥʦʡ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʂ ʪʦʤʫ ʞʝ ʚ 

ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʜʣʷ ʤʥʦʛʠʭ ʣʶʜʝʡ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠʭ ʚʥʝʰʥʠʡ 

ʚʠʜ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʨʨʝʢʮʠʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ 

ʫʣʫʯʰʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʤʦʪʠʚʘʮʠʦʥʥʳʤ 

ʬʘʢʪʦʨʦʤ ʚ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʤʫʞʯʠʥʘʤ ʚ ʵʪʦʤ 

ʚʦʟʨʘʩʪʝ ʣʫʯʰʝ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʫʧʨʘʞʥʝʥʠʷʤ, ʨʘʟʚʠʚʘʶʱʠʤ ʩʠʣʫ ʠ 

ʣʦʚʢʦʩʪʴ, ʜʝʚʫʰʢʘʤ ï ʛʠʙʢʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʡ 

[1]. 

ɼʣʷ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʳ (30-55 ʣʝʪ) ʭʘʨʘʢʪʝʨʥʦ ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ 

ʚʝʜʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʝʤʝʡʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ. ʉʥʠʞʘʝʪʩʷ ʠʭ 

ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʚʦ ʤʥʦʛʦʤ ʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʦʨʦʛʝ 

ʠʟ ʜʦʤʘ ʜʦ ʨʘʙʦʪʳ ʠ ʦʙʨʘʪʥʦ. ʂ ʵʪʦʤʫ ʚʦʟʨʘʩʪʫ ʣʶʜʠ ʦʙʳʯʥʦ ʩʪʘʨʘʶʪʩʷ 

ʩʜʝʣʘʪʴ ʩʚʦʶ ʞʠʟʥʴ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʘʚʪʦʤʦʙʠʣʴ, ʯʪʦ ʦʧʷʪʴ ʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʆʜʥʘʢʦ, 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢ ʵʪʦʤʫ ʞʝ ʚʦʟʨʘʩʪʫ ʣʶʜʠ ʦʙʳʯʥʦ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʬʠʥʘʥʩʦʚʦ ʩʪʘʙʠʣʴʥʳʤʠ, ʪʝʧʝʨʴ ʦʥʠ ʩʧʦʢʦʡʥʦ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ 

ʘʙʦʥʝʤʝʥʪ ʚ ʪʨʝʥʘʞʝʨʥʳʡ ʟʘʣ, ʙʘʩʩʝʡʥ. ʆʥʠ ʪʘʢʞʝ ʥʘʯʠʥʘʶʪ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ 

ʩʚʦʝʤ ʟʜʦʨʦʚʴʝ, ʥʘʯʠʥʘʶʪ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʥʝʤʫ ʦʪʥʦʩʠʪʴʩʷ. 

ɼʣʷ ʤʥʦʛʠʭ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʛʨʘʭ ʠ 

ʧʨʦʛʫʣʢʘʭ ʩ ʜʝʪʴʤʠ ʠ ʜʦʤʘʰʥʠʤʠ ʧʠʪʦʤʮʘʤʠ, ʚ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʧʦ ʜʦʤʫ 

ʠʣʠ ʜʘʯʝ (ʩʘʜʫ). 

ʇʦʞʠʣʳʝ ʣʶʜʠ (55-70 ʣʝʪ) 

ʉ ʚʦʟʨʘʩʪʦʤ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʤʘ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʳʤʠ, ʘ 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʉʥʠʞʘʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ. 

ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʨʝʞʠʤ ʭʦʪʷ ʙʳ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʝ ʥʘʛʨʫʟʢʠ, 
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ʪʘʢʠʝ ʢʘʢ ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ (ʥʘʧʨʠʤʝʨ, ʧʦ ʧʘʨʢʫ) ʠʣʠ ʨʘʙʦʪʘ ʚ ʩʘʜʫ ʫʤʝʨʝʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ 

ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ: ʧʦʩʣʝ 20 ʣʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʩʥʠʞʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 0,7 ʫʜʘʨʘ ʚ ʤʠʥʫʪʫ ʚ ʛʦʜ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ (ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ) ʚʦ ʚʨʝʤʷ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ʉʥʠʞʝʥʠʝ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʘʨʪʝʨʠʡ ʩʥʠʞʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʨʜʮʘ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʢʘʯʠʚʘʪʴ ʢʨʦʚʴ. ʂ ʪʦʤʫ ʞʝ, ʩ ʚʦʟʨʘʩʪʦʤ 

ʬʫʥʢʮʠʷ ʵʥʜʦʪʝʣʠʷ ʫʭʫʜʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʰʠʨʝʥʠʷ 

ʩʦʩʫʜʦʚ ʠ ʫʭʫʜʰʝʥʠʶ ʧʨʠʪʦʢʘ ʢʨʦʚʠ ʢ ʘʢʪʠʚʥʳʤ ʤʳʰʮʘʤ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʨʝʛʫʣʷʨʥʳʝ ʘʵʨʦʙʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʩʤʷʛʯʠʪʴ 

ʵʪʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʫʣʫʯʰʘʷ ʵʣʘʩʪʠʯʥʦʩʪʴ ʩʦʩʫʜʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʧʣʦʪʥʦʩʪʴ 

ʢʘʧʠʣʣʷʨʦʚ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʤʠʪʦʭʦʥʜʨʠʡ. 

ʉʪʘʨʝʥʠʝ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʩʘʨʢʦʧʝʥʠʝʡ ï ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʧʦʪʝʨʝʡ ʤʳʰʝʯʥʦʡ 

ʤʘʩʩʳ ʠ ʩʠʣʳ. ɺʦʣʦʢʥʘ II ʪʠʧʘ (ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʶʱʠʝʩʷ) ʘʪʨʦʬʠʨʫʶʪʩʷ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚʦʣʦʢʥʘ I ʪʠʧʘ (ʤʝʜʣʝʥʥʦ ʩʦʢʨʘʱʘʶʱʠʝʩʷ), ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ. ʉʥʠʞʘʝʪʩʷ ʩʠʥʪʝʟ ʤʳʰʝʯʥʦʛʦ ʙʝʣʢʘ ï ʩʪʘʨʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʘʥʘʙʦʣʠʯʝʩʢʠʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʤʝʜʣʝʥʠʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʦʩʪʘ ʤʳʰʮ. ʇʦʪʝʨʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʝʜʠʥʠʮ ʠ 

ʠʟʤʝʥʝʥʠʝ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʳʭ ʩʚʷʟʝʡ ʫʭʫʜʰʘʶʪ ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʩʠʣʫ. 

ʉʠʣʦʚʳʝ ʪʨʝʥʠʨʦʚʢʠ ʤʦʛʫʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʵʪʠʤ ʵʬʬʝʢʪʘʤ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʛʠʧʝʨʪʨʦʬʠʠ ʤʳʰʮ, ʫʩʠʣʠʚʘʷ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʫʶ ʘʜʘʧʪʘʮʠʶ ʠ ʫʣʫʯʰʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʉ ʚʦʟʨʘʩʪʦʤ ʜʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʦʩʪʘʚʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʠʩʣʦʨʦʜʘ. ʉ ʚʦʟʨʘʩʪʦʤ ʩʥʠʞʘʝʪʩʷ ʵʣʘʩʪʠʯʥʦʩʪʴ ʣʝʛʢʠʭ ʠ ʧʦʜʚʠʞʥʦʩʪʴ 

ʛʨʫʜʥʦʡ ʩʪʝʥʢʠ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʞʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʧʨʦʠʟʚʦʣʴʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʣʝʛʢʠʭ. ʉʥʠʞʝʥʠʝ ʩʠʣʳ ʜʠʘʬʨʘʛʤʳ ʠ 

ʤʝʞʨʝʙʝʨʥʳʭ ʤʳʰʮ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʳʭʘʥʠʷ, 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʣʦʱʘʜʴ ʘʣʴʚʝʦʣʷʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʫʩʚʦʝʥʠʷ ʢʠʩʣʦʨʦʜʘ. 

ʊʨʝʥʠʨʦʚʢʠ ʥʘ ʚʳʥʦʩʣʠʚʦʩʪʴ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʫʚʝʣʠʯʠʚʘʷ ʫʩʚʦʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʦʪʢʣʘʜʳʚʘʷ ʥʘʩʪʫʧʣʝʥʠʝ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ 

ʧʦʨʦʛʘ. 

ɺʦʟʨʘʩʪʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ 

ʘʜʘʧʪʘʮʠʶ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ 

(BMR) ʩ ʚʦʟʨʘʩʪʦʤ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʦʡ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʦʨʛʘʥʠʟʤʦʤ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʥʘʙʦʣʠʯʝʩʢʠʭ 

ʛʦʨʤʦʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʤʦʥ ʨʦʩʪʘ, ʪʝʩʪʦʩʪʝʨʦʥ ʠ ʜʨʫʛʠʝ, ʫʭʫʜʰʘʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʘʜʘʧʪʘʮʠʶ. ʋʩʠʣʠʚʘʝʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʤʳʰʝʯʥʦʡ ʫʩʪʘʣʦʩʪʠ ʠ ʟʘʤʝʜʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
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ʇʨʠʥʮʠʧʳ ʧʠʪʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʙʝʣʢʘ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ, ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʩʤʷʛʯʠʪʴ ʵʪʠ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʋʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʛʨʘʤʤʳ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʫʥʠʢʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʘʞʜʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ɼʝʪʷʤ ʠ ʧʦʜʨʦʩʪʢʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʝʥʝʨʦʚ ʠ 

ʧʝʜʘʛʦʛʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʪʨʘʚʤʘʪʠʟʤʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʘʜʝʢʚʘʪʥʦʛʦ ʚʦʟʨʘʩʪʫ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʣʘʥʘ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʚʦʝʥʠʶ ʧʨʘʚʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ. ɺ 

ʨʘʤʢʘʭ ʝʞʝʜʥʝʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʜʝʣʷʪʴ ʥʝ ʤʝʥʝʝ 60 ʤʠʥʫʪ 

ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʫʤʝʨʝʥʥʦʡ ʠʣʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɾʝʣʘʪʝʣʴʥʦ, 

ʯʪʦʙʳ ʚ ʵʪʦʪ ʦʙʲʝʤ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʢʨʝʧʣʝʥʠʝ 

ʤʳʰʝʯʥʦʛʦ ʢʦʨʩʝʪʘ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʧʦʟʠʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʘʪʤʦʩʬʝʨʘ, ʤʦʪʠʚʘʮʠʷ ʠ ʫʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʠ ʬʦʨʤʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ 

ʧʨʠʚʳʯʢʫ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ [3]. 

ʄʦʣʦʜʝʞʠ ʚ ʚʦʟʨʘʩʪʝ 18-30 ʣʝʪ ʩʣʝʜʫʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʫʢʨʝʧʣʝʥʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʤʳʰʝʯʥʦʛʦ ʢʘʨʢʘʩʘ ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʦʪʷʛʦʱʝʥʠʷʤʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʘʚʤ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʚ 

ʧʨʦʛʨʘʤʤʫ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʛʠʙʢʦʩʪʠ ʠ ʵʣʘʩʪʠʯʥʦʩʪʠ ʤʳʰʮ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠ 

ʢʦʨʨʝʢʮʠʠ ʦʩʘʥʢʠ. 

ʃʶʜʷʤ ʚ ʚʦʟʨʘʩʪʝ 30-55 ʣʝʪ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʭʨʘʥʝʥʠʶ 

ʧʦʜʚʠʞʥʦʩʪʠ ʩʫʩʪʘʚʦʚ, ʨʘʚʥʦʚʝʩʠʷ ʠ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʯʪʦʙʳ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʥʥʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʩʪʘʨʝʥʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʢʣʶʯʝʚʳʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʛʨʫʟʦʢ: ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʯʝʪʘʪʴ 

ʩʠʣʦʚʳʝ ʪʨʝʥʠʨʦʚʢʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ, ʢʘʨʜʠʦʥʘʛʨʫʟʢʠ ʜʣʷ 

ʫʢʨʝʧʣʝʥʠʷ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʢʠ ʥʘ ʨʘʩʪʷʞʢʫ ʠ ʙʘʣʘʥʩ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʷʪʴ ʪʝʭʥʠʢʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʠ ʘʜʝʢʚʘʪʥʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʪʨʘʚʤ ʠ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. 

ɺ ʦʙʱʝʤ ʞʝ ʜʣʷ ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 55 ʣʝʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʦʪ 

150 ʜʦ 300 ʤʠʥʫʪ ʫʤʝʨʝʥʥʦʡ ʘʵʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʝʜʝʣʶ ʠʣʠ 

ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʫʶ ʥʘʛʨʫʟʢʫ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʩʠʣʦʚʳʝ 

ʪʨʝʥʠʨʦʚʢʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

[3]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʘʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʧʨʠʚʳʯʢʠ ʢ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ. 

ʇʦʞʠʣʳʤ ʣʶʜʷʤ ʩʪʦʠʪ ʦʪʜʘʚʘʪʴ ʧʨʠʦʨʠʪʝʪ ʘʵʨʦʙʥʳʤ ʫʧʨʘʞʥʝʥʠʷʤ ʩ ʥʠʟʢʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʩʠʣʦʚʳʤ ʪʨʝʥʠʨʦʚʢʘʤ ʩ ʜʦʟʠʨʦʚʘʥʥʦʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʘʨʢʦʧʝʥʠʠ ʠ ʫʧʨʘʞʥʝʥʠʷʤ ʥʘ 
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ʛʠʙʢʦʩʪʴ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

[4]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʥʫʪʨʠ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʩʦʭʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ, ʪʨʝʙʫʶʱʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʩ ʫʯʝʪʦʤ ʫʥʠʢʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. 
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ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ 

 

ɺʆɿʄʆɾʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʊɽʍʅʆʃʆɻʀʀ ɺʀʈʊʋɸʃʔʅʆʁ 

ʈɽɸʃʔʅʆʉʊʀ ɺ ʆɹʋʏɽʅʀʀ ɼɽʂʆʈɸʊʀɺʅʆ-ʇʈʀʂʃɸɼʅʆʄʋ 

ʀʉʂʋʉʉʊɺʋ ʉʊʋɼɽʅʊʆɺ ʊɺʆʈʏɽʉʂʀʍ ʉʇɽʎʀɸʃʔʅʆʉʊɽʁ 

 

ɸʥʥʦʪʘʮʠʷ.  ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʚʦʧʨʦʩʘ ʠʥʪʝʛʨʘʮʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʠʤʝʥʥʦ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

(VR) ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʪʫʜʝʥʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʪʚʦʨʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʦʩʚʦʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤʫ ʠʩʢʫʩʩʪʚʫ ʠ 

ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʤʫ ʠʩʢʫʩʩʪʚʫ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʯʪʦ ʧʦʚʳʩʠʪ ʠʥʪʝʨʝʩ ʢ ʦʙʫʯʝʥʠʶ ʠ ʦʩʚʦʝʥʠʶ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʧʦʤʦʛʫʪ ʙʫʜʫʱʠʤ ʭʫʜʦʞʥʠʢʘʤ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ, 

ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʠʨʪʫʘʣʴʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ. 
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THE POSSIBILITY OF USING VIRTUAL REALITY TECHNOLOGY IN 

TEACHING ARTS AND CRAFTS TO STUDENTS OF CREATIVE 

SPECIALTIES 

 

Abstract: The article is devoted to the consideration of the issue of integrating 

innovative technology, namely virtual reality (VR) technology, into the educational 

process of students majoring in   fine arts. The article examines approaches to 

teaching where the traditional development of classical programs in fine arts and 

arts and crafts can be supplemented with innovative elements, which increases 

interest in the programs of study and development and mastering the program. The 

proposed teaching methods will help future artists develop professional 

competencies in a modern educational environment. 

Key words: teaching methods, fine arts, arts and crafts, innovative technologies, 

virtual reality. 

 

ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʪʝʭʥʦʣʦʛʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʛʨʘʤʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

(VR), ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʣʷ ʠʟʫʯʝʥʠʷ. ʊʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʢʩʪ ʪʚʦʨʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʦʝ 

ʧʦʣʝ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʝʟʫʩʣʦʚʥʦ 

ʧʨʝʧʦʜʘʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʘ ʥʝʤʠʥʫʝʤʦ ʧʦʡʜʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʠʩʢʘ 

ʧʫʪʝʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʥʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʩ ʫʯʸʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʫ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʉʫʱʝʩʪʚʫʶʱʠʝ 

ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ, ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʨʝʜʩʪʚʘ 

ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʦʙʦʛʘʪʷʪʩʷ ʥʦʚʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʠ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʚʠʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥ. 

ʋ ʥʘʩ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʦʙʫʯʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʪʘʣʠ 

ʜʦʩʪʫʧʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ɺ ʩʪʘʥʜʘʨʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʪʝʨʤʠʥ 

çʩʦʚʨʝʤʝʥʥʦʝ ʤʝʜʠʘ ʠʩʢʫʩʩʪʚʦè, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʠʩʢʫʩʩʪʚʦ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪ. ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʧʨʝʚʨʘʪʠʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ 

ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʧʣʦʱʘʜʢʫ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʩʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ [1].  

 

               
            

       ʈʠʩʫʥʦʢ 1. ʂʦʧʠʷ ʢʘʨʪʠʥʳ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ VR ʧʨʦʛʨʘʤʤʝ  

 

ʇʝʨʝʚʦʜ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣ 

ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪʘ ʧʦʟʚʦʣʠʣʦ ʤʠʣʣʠʦʥʘʤ 

ʣʶʜʝʡ ʚʠʨʪʫʘʣʴʥʦ ʧʦʩʝʱʘʪʴ ʤʫʟʝʠ ʠ ʚʳʩʪʘʚʢʠ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʘʤ ʵʢʩʧʦʥʘʪʳ ʥʘ ʤʦʥʠʪʦʨʘʭ ʩʚʦʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ. ʀʩʢʫʩʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʛʣʦʙʘʣʴʥʳʤ, ʢʘʢ ʠ ʩʘʤ ʤʠʨ. ʀ, ʚʦʟʤʦʞʥʦ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʦʪʨʘʞʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. ʄʳ ʧʦʣʘʛʘʝʤ, 

ʯʪʦ ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʠʩʢʫʩʩʪʚʘ ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ [2]. 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʷʚʣʝʥʠʝ ʥʝ ʥʦʚʦʝ, ʦʜʥʘʢʦ, ʢ ʥʝʡ ʧʦʯʪʠ ʥʝ ʧʨʠʤʝʥʷʣʠ 

ʤʝʪʦʜʠʯʝʩʢʠʡ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʯʘʱʝ ʦ ʥʝʡ ʛʦʚʦʨʷʪ ʚ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʠʣʦ ʫʞʝ ʩʝʡʯʘʩ ʚʥʝʜʨʠʪʴ ʝʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 
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ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚ ʤʝʜʠʮʠʥʫ, ʠʥʞʝʥʝʨʠʶ, ʘ ʪʘʢʞʝ ʚ ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤ ʧʦ 

ʜʠʟʘʡʥʫ, ʜʠʟʘʡʥʫ ʢʦʩʪʶʤʘ ʠ ʪ.ʜ. [3]. 

ʇʦʵʪʦʤʫ ʥʘʤ ʚʠʜʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʣʦʛʠʯʥʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʢ ʪʘʢʦʤʫ ʚʠʜʫ 

ʪʚʦʨʯʝʩʪʚʘ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʝ ʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ. 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʧʨʠʤʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (VR) ʚ 

ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʦʩʥʦʚʳ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, 

ʥʘ ʢʦʪʦʨʦʡ ʠʟʫʯʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʠʟʨʘʟʮʘ. ʇʦ ʥʘʰʝʡ 

ʦʮʝʥʢʝ, ʵʪʦ ʨʘʩʰʠʨʠʪ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʦʙʫʯʝʥʠʠ ʠ ʩʦʟʜʘʥʠʠ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʠʟʨʘʟʮʘ ï ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʨʫʯʥʦʡ ʨʘʙʦʪʳ, ʢʘʢ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʩʚʦʝʥʠʷ ʢʫʨʩʘ. ʉʦʟʜʘʥʠʝ ʵʩʢʠʟʦʚ ʚ VR ʧʨʦʛʨʘʤʤʝ ʜʣʷ 

ʨʠʩʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʪʘʚʠʪʴ ʙʫʜʫʱʠʡ ʠʟʨʘʟʝʮ ʚ ʥʦʚʦʤ ʚʠʨʪʫʘʣʴʥʦʤ 

ʬʦʨʤʘʪʝ, ʯʪʦ ʧʦʚʳʩʠʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʝ. ʉʪʫʜʝʥʪʳ ʧʦʣʫʯʘʪ 

ʥʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ VR ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  ʊʨʝʭʤʝʨʥʘʷ 

ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʵʩʢʠʟʦʤ ʢ ʙʫʜʫʱʝʤʫ ʠʟʜʝʣʠʶ ʚ 

ʤʘʪʝʨʠʘʣʝ, ʥʦ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʥʦ 

ʠ ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ ʦʙʫʯʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʦ ʧʨʠʢʣʘʜʥʦʤʫ ʠʩʢʫʩʩʪʚʫ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʧʨʦʙʫʜʠʪʴ 

ʵʥʪʫʟʠʘʟʤ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʳʨʦʩʰʠʭ ʚ ʵʧʦʭʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʜʝʣʘʶʪ 

ʟʘʥʷʪʠʷ ʧʦ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʤʫ ʠʩʢʫʩʩʪʚʫ ʙʦʣʝʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ, 

ʦʪʚʝʯʘʶʱʠʤʠ ʩʝʛʦʜʥʷʰʥʠʤ ʟʘʧʨʦʩʘʤ,  

VR ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʝ ʠʩʢʫʩʩʪʚʦ ï ʥʘ ʥʘʰ ʚʟʛʣʷʜ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʜʝʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘ. ʆʥʠ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʩʪʫʜʝʥʪʘʤ ʥʦʚʫʶ ʬʦʨʤʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʠ ʩʦʟʜʘʪʴ ʢʘʥʘʣ ʤʝʞʜʫ 

ʟʘʜʫʤʘʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʠ ʛʦʪʦʚʳʤʠ ʨʘʙʦʪʘʤʠ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ɹʦʛʘʪʦʝ ʩʦʜʝʨʞʘʥʠʝ VR ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ ʦʩʥʦʚʳ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʩʣʝʜʫʝʪ ʥʝ ʠʟʙʝʛʘʪʴ, ʘ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʠ ʧʨʦʜʚʠʛʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (VR) 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʥʘʜ ʪʝʭʥʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ (ʩʦʟʜʘʥʠʝ 

ʵʩʢʠʟʦʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʩʪʝʨ-ʤʦʜʝʣʝʡ). ʂ ʪʦʤʫ ʞʝ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ. 
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ʈʠʩʫʥʦʢ 2. ɺʠʨʪʫʘʣʴʥʳʡ ʵʩʢʠʟ ʢ  

ʢʝʨʘʤʠʯʝʩʢʦʤʫ ʠʟʨʘʟʮʫ 

 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʫʯʝʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʚʫʟʦʚ ʢʝʨʘʤʠʢʝ, ʘ ʠʤʝʥʥʦ ʤʝʪʦʜʠʢʝ ʩʦʟʜʘʥʠʷ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʠʟʨʘʟʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ 

ʧʨʦʮʝʩʩ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʨʘʙʦʪʫ, ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʝʨʘʤʠʢʠ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʳʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʧʨʘʢʪʠʢʫʶʱʠʭ 

ʤʘʩʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʠ ʦʙʱʝʩʪʚʘ. 
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ʂʠʥʘʰ ɽ.ɽ. 

ʄɹʆʋ ʎʆ ˉ5 ʛ. ʅʦʛʠʥʩʢ, ʈʦʩʩʠʷ 

 

ʄʘʡʝʨ ɸ.ɸ. 

ɻʆʋ ɺʆ ʄʆ ɻɻʊʋ ʛ. ʆʨʝʭʦʚʦ-ɿʫʝʚʦ, ʈʦʩʩʠʷ 

 

ʂɸʏɽʉʊɺʆ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼʓ ɺ ɼɽʊʉʂʆʄ ʉɸɼʋ: 

ʇʆɼʍʆɼʓ ʂ ʆʎɽʅʂɽ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʢʘʢ ʢ 

ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʝ. ʀ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʚʠʚʘʶʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʜʦʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʮʝʥʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʟʘʪʨʫʜʥʷʝʪʩʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ 

ʜʦʰʢʦʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʨʘʙʦʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ɺʉʆʂ(ʜ)ʆ ʧʦʜʭʦʜ. 

ɸʚʪʦʨ ʦʧʠʩʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʠ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʩʢʠʡ ʩʘʜ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ɺʉʆʂ(ʜ)ʆ-ʧʦʜʭʦʜ, 

STEM-ʪʝʭʥʦʣʦʛʠʷ, ʧʝʜʘʛʦʛ. 
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Abstract: Currently, there is an increased interest in the educational environment in 

preschool educational institutions as a scientific problem. Therefore, the task of 

creating a developing educational environment in preschool educational institutions 

becomes relevant. The assessment of the educational environment is difficult due to 

the lack of unified approaches to determining the quality of the educational 

environment in preschool organizations. This paper presents the experience of 

organizing the educational environment in a kindergarten based on the VSOK(d)O 

approach. The author describes the practical and theoretical significance of the work. 
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ɻʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷʤ ʌʝʜʝʨʘʣʴʥʦʛʦ 
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʉʪʘʥʜʘʨʪʘ ɼʆʆ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ ʵʪʦʛʦ ʚʦʧʨʦʩʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʭʦʜ ʢ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤ ʥʫʞʥʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

 1) ʆʧʨʝʜʝʣʠʪʴ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʭʦʜʘ 

ɺʉʆʂ(ʜ)ʆ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ. 

2) ʈʘʟʨʘʙʦʪʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʩʪʘʨʰʝʡ ʛʨʫʧʧʝ ɼʆʆ ʥʘ ʦʩʥʦʚʝ ɺʉʆʂ(ʜ)ʆ ʧʦʜʭʦʜʘ. 

3) ɺʳʷʚʠʪʴ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ 

ʛʨʫʧʧʝ ʩʪʘʨʰʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ɺʉʆʂ(ʜ)ʆ ʧʦʜʭʦʜ. 

4) ʉʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʚ ʩʪʘʨʰʝʡ ʛʨʫʧʧʝ ʜʝʪʩʢʦʛʦ ʩʘʜʘ.  

5) ʆʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʸʥʥʦʡ ʦʧʳʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʝʜʘʛʦʛʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʄɹʆʋ çʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ5 ʠʤʝʥʠ 

ɻʝʨʦʷ ʈʦʩʩʠʠ ʄʘʢʩʠʤʘ ʉʫʨʘʝʚʘè - ʜʦʰʢʦʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ɹʦʛʦʨʦʜʩʢʦʛʦ ʛ.ʦ. ʥʘ 

ʧʨʠʤʝʨʝ ʩʪʘʨʰʝʡ ʛʨʫʧʧʳ çʇʦʜʩʦʣʥʫʰʢʠè. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ɼʆʆ ʥʘ 

ʦʩʥʦʚʝ ɺʉʆʂ(ʜ)ʆ ʧʦʜʭʦʜ. 

ʊʘʙʣʠʮʘ 1.  

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʚ ɼʆʆ ʥʘ ʦʩʥʦʚʝ ɺʉʆʂ(ʜ)ʆ 

ʇʦʢʘʟʘʪʝʣʴ ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʋʨʦʚʥʠ ʙʘʣʣʳ 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʝ ʆʆʇ ɼʆ 

ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ɼʆ 

ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ  

ɺʳʩʦʢʠʡ  

2-3  

4-5  

6  

ʈʘʟʚʠʚʘʶʱʘʷ 

ʩʨʝʜʘ 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʈʇʇʉ, 

ɼʠʥʘʤʠʯʥʦʩʪʴ, 

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʂʘʯʝʩʪʚʦ ʈʇʇʉ, 

ɺʘʣʝʦʣʦʛʠʷ ʈʇʇʉ, 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ,  

ʌʫʥʢʮʠʦʥʘʣ ʈʇʇʉ, ʋʯʝʪ 

ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʋʯʘʩʪʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʩʦʟʜʘʥʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʳ 

ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ  

ɺʳʩʦʢʠʡ 

10-16  

17-23  

24-30 
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ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ

ʡ ʢʦʤʬʦʨʪ 

ʨʝʙʝʥʢʘ 

ʋʚʘʞʝʥʠʝ ʚʟʨʦʩʣʳʭ ʢ 

ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʜʦʩʪʦʠʥʩʪʚʫ ʜʝʪʝʡ; 

ʇʦʜʜʝʨʞʢʘ ʠʥʠʮʠʘʪʠʚʳ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʚ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʥʠʭ ʚʠʜʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ɿʘʱʠʪʘ ʜʝʪʝʡ ʦʪ 

ʚʩʝʭ ʬʦʨʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʥʘʩʠʣʠʷ 

ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ  

ɺʳʩʦʢʠʡ 

5-8  

9-12  

13-15  

ɿʜʦʨʦʚʴʝʩʙʝʨʝʛʘ

ʶʱʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʉʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ; 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʧʦ 

ʧʨʠʩʤʦʪʨʫ ʠ ʫʭʦʜʫ 

ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ  

ɺʳʩʦʢʠʡ 

3-4  

5-7  

8-9  
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ʩʝʤʴʠ ʠ ʨʝʙʝʥʢʘ 

ʚ ʫʩʣʫʛʘʭ ɼʆʆ 

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʨʦʜʠʪʝʣʝʡ 

ʨʘʙʦʪʦʡ ɼʆʆ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ  

ɺʳʩʦʢʠʡ 

10-33  
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ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʩʪʘʨʰʝʡ 

ʛʨʫʧʧʝ çʇʦʜʩʦʣʥʫʰʢʠè ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʨʦʰʣʦ ʚ ʦʢʪʷʙʨʝ 2024 ʛʦʜʘ, ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʩʦʟʜʘʥʳ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʦʟʨʘʩʪʥʳʤ ʥʦʨʤʘʤ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʪʝʢʫʱʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʝ ʚʩʝʛʜʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʩʢʨʳʚʘʝʪ 

ʧʦʪʝʥʮʠʘʣ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ, ʧʦʨʦʡ ʫʧʫʩʢʘʷ ʠʟ ʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ. 

 

 

ʈʠʩʫʥʦʢ 1. ʇʨʦʬʠʣʴ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʩʪʘʨʰʝʡ ʛʨʫʧʧʝ 

ʄɹʆʋ çʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ5 ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ʄʘʢʩʠʤʘ ʉʫʨʘʝʚʘè - 

ʜʦʰʢʦʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ 
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ʠ ʨʝʙʝʥʢʘ ʚ ʫʩʣʫʛʘʭ 

ɼʆʆ

ʌʘʢʪ ʕʪʘʣʦʥ
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ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴ 

ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʘʢʪʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʜʝʪʩʢʦʤ ʩʘʜʫ.  

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʘʨʰʝʡ ʛʨʫʧʧʝ 

çʇʦʜʩʦʣʥʫʰʢʠè ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʌɻʆʉ ɼʆʆ ʠ ʩʘʤʠʭ ʜʦʰʢʦʣʴʥʠʢʦʚ ʤʳ 

ʜʦʧʦʣʥʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʄʘʣʝʥʴʢʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴè ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʚʳʢʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʫ ʜʝʪʝʡ 5-6 ʣʝʪ ʠ  ʘʧʨʦʙʠʨʦʚʘʣʠ ʝʸ ʚ ʨʘʤʢʘʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʜʝʪʴʤʠ ʩʪʘʨʰʝʡ ʛʨʫʧʧʳ çʇʦʜʩʦʣʥʫʰʢʠè. ʄʳ 

ʧʨʦʚʦʜʠʣʠ ʦʧʳʪʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʨʝʙʷʪʘ ʨʘʩʰʠʨʷʣʠ ʟʥʘʥʠʷ 

ʦ ʩʚʦʡʩʪʚʘʭ ʚʝʱʝʩʪʚ, ʨʘʟʚʠʚʘʣʠ ʚʠʟʫʘʣʴʥʦʝ, ʩʣʫʭʦʚʦʝ, ʩʝʥʩʦʨʥʦʝ ʚʦʩʧʨʠʷʪʠʝ, 

ʥʘʫʯʠʣʠʩʴ ʥʘʙʣʶʜʘʪʴ, ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ ʠ ʩʪʨʦʠʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʚʳʩʪʨʘʠʚʘʪʴ ʧʘʨʪʥʸʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʧʨʦʷʚʣʷʪʴ ʠʥʠʮʠʘʪʠʚʫ. 

ɼʦʧʦʣʥʠʚ ʈʇʇʉ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ STEM-ʪʝʭʥʦʣʦʛʠʠ, ʤʳ 

ʧʫʪʝʰʝʩʪʚʦʚʘʣʠ ʚʤʝʩʪʝ ʩ çʋʤʥʦʡ ʧʯʸʣʢʦʡè, ʨʘʟʚʠʚʘʷ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, 

ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

ɺʤʝʩʪʝ ʩ ʨʝʙʷʪʘʤʠ ʩʦʟʜʘʚʘʣʠ ʠʥʪʝʨʝʩʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʜʘʨʦʚ 

ʌ. ʌʨʸʙʝʣʷ, ʧʘʣʦʯʝʢ ʂʶʠʟʝʥʝʨʘ ʠ ʜʨʫʛʠʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ STEM-

ʪʝʭʥʦʣʦʛʠʠ, ʘ ʜʝʪʠ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʨʘʩʩʢʘʟʳʚʘʣʠ ʦ ʩʚʦʠʭ çʰʝʜʝʚʨʘʭè ʠʣʠ 

çʦʪʢʨʳʪʠʷʭè. ʉ ʦʩʦʙʳʤ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʜʝʪʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ 

çɼʝʪʠ ʊɺè, ʙʨʘʣʠ ʥʘ ʩʝʙʷ ʨʦʣʠ ʚʝʜʫʱʝʛʦ ʠʣʠ ʜʘʚʘʣʠ ʠʥʪʝʨʚʴʶ ʜʣʷ ʜʝʪʩʢʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ, ʩʥʠʤʘʣʠ ʨʘʟʣʠʯʥʳʝ ʩʶʞʝʪʳ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʝʢʪʝ çɼʝʪʠ ʊɺè. 

ɺ ʪʝʯʝʥʠʝ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʘʰʠ ʧʝʜʘʛʦʛʠ ʧʨʠʥʠʤʘʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʚʝʙʠʥʘʨʘʭ, ʩʝʤʠʥʘʨʘʭ ʠ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʫʛʣʫʙʣʷʷ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʇʝʜʘʛʦʛʠ ʥʘʰʝʛʦ 

ʢʦʨʧʫʩʘ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʘʭ, ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʷʚʣʷʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʬʦʨʤʦʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʠ ʩʪʘʣʠ 

ʧʦʙʝʜʠʪʝʣʷʤʠ ʠ ʧʨʠʟʸʨʘʤʠ ʢʦʥʢʫʨʩʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ. 

ɺ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʝʜʘʛʦʛʠ ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʣʠ ʨʦʜʠʪʝʣʝʡ ʢ ʩʦʟʜʘʥʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʛʨʫʧʧʝ ʠ ʥʘ ʫʯʘʩʪʢʝ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. ʊʘʢ ʙʳʣ 

ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʝʢʪ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʫʯʘʩʪʢʘ ʩʪʘʨʰʝʡ ʛʨʫʧʧʳ 

çʇʦʜʩʦʣʥʫʰʢʠè ʧʦ ʤʦʪʠʚʘʤ ʩʢʘʟʢʠ ɸ.ʉ. ʇʫʰʢʠʥʘ ʦ ʧʨʝʢʨʘʩʥʦʡ ʮʘʨʝʚʥʝ 

ʃʝʙʝʜʴ.  ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʨʝʘʪʠʚʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʤʝʞʜʫ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ (ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʚʦʩʧʠʪʘʪʝʣʝʡ, ʧʩʠʭʦʣʦʛʦʚ), ʚʦʩʧʠʪʘʥʥʠʢʘʤʠ ʠ ʠʭ ʩʝʤʴʷʤʠ ʦʢʘʟʘʣʦ ʦʱʫʪʠʤʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʦʙʫʯʝʥʠʝ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
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ʈʠʩʫʥʦʢ 2. ʇʨʦʬʠʣʴ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʩʪʘʨʰʝʡ ʛʨʫʧʧʝ 

ʄɹʆʋ çʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ5 ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ʄʘʢʩʠʤʘ ʉʫʨʘʝʚʘè - 

ʜʦʰʢʦʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʠ ʢʦʥʪʨʦʣʴʥʦʤ ʵʪʘʧʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: ʚ ʩʪʘʨʰʝʡ ʛʨʫʧʧʝ ʄɹʆʋ ʎʆ ˉ5 ʬʦʨʤʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʨʘʟʚʠʪʠʶ ʜʝʪʝʡ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʩʫʨʩʳ ʜʣʷ 

ʠʭ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʦʙʱʝʩʪʚʝ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ. ʋ ʜʝʪʝʡ 

ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʢʨʝʘʪʠʚʥʦʩʪʴ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʚʟʨʦʩʣʳʤʠ ʠ ʜʨʫʛʠʤʠ ʜʝʪʴʤʠ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʨʘʩʪʫ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʠʪʦʛʝ ʫʩʣʫʛʠ ʜʦʰʢʦʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʩʝʤʴʠ ʠ ʨʝʙʝʥʢʘ, ʧʦʵʪʦʤʫ ʩʪʝʧʝʥʴ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʝʤʴʠ ʠ ʨʝʙʝʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʧʝʨʴ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ɼʆʆ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʙʝʟʫʩʣʦʚʥʦ, ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʰʝ ʚʨʝʤʷ. ɸ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʝʜʘʛʦʛʘʤʠ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ɼʆʆ. 

ʄʳ ʪʘʢ ʞʝ ʩʯʠʪʘʝʤ, ʯʪʦ ʨʘʙʦʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ɼʆʆ ʥʘ ʦʩʥʦʚʝ ɺʉʆʂ(ʜ)ʆ ʧʦʜʭʦʜʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʜʦʣʞʝʥʘ ʠ ʜʦʧʦʣʥʝʥʘ, ʪʘʢ ʢʘʢ ʮʝʣʴ ɺʉʆʂ(ʜ)ʆ - ʵʪʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʩʪʦʷʥʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ɼʆʆ ʠ ʩʠʩʪʝʤʳ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʟʘ ʩʯʸʪ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʠʮʠʪʦʚ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. 
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ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʙʦʪʢʘ, ʬʦʣʴʢʣʦʨʠʟʤ, ʧʦʣʠʢʫʣʴʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʭʦʨʦʚʦʝ ʠʩʧʦʣʥʠʪʝʣʴʩʪʚʦ, ʩʮʝʥʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ, ʩʪʠʣʠʟʘʮʠʷ. 

 

Lavrushkin A.P. 

Volgograd State Social and Pedagogical University, Volgograd, Russia 

 

FEATURES OF WORKING ON FOLK SONGS IN AN ACADEMIC 

CHOIR IN A MULTICULTURAL SPACE 

 

Abstract. This article examines the specifics of working on the processing of a folk 

song in an academic choir and the methods of stage embodiment of works of this 

genre. The presented material analyzes evolutionary changes in the methods and 

means of transforming an authentic musical text, as well as specific performance 

tasks associated with the conditions of a multicultural space and the peculiarities of 

using certain specific means of expression. 

Keywords: processing, folklorism, multicultural space, choral performance, stage 

embodiment, stylization. 

 

ʆʙʨʘʙʦʪʢʘ ʠ ʘʨʘʥʞʠʨʦʚʢʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʨʦʜʥʦʡ ʤʫʟʳʢʠ ï 

ʚʘʞʥʝʡʰʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʭʦʨʦʚʦʤ 

ʠʩʧʦʣʥʠʪʝʣʴʩʪʚʝ. ʉʮʝʥʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʬʦʣʴʢʣʦʨʘ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʬʦʣʴʢʣʦʨʠʟʤʦʤ. ʂ ʦʜʥʦʤʫ ʠʟ ʚʠʜʦʚ ʬʦʣʴʢʣʦʨʠʟʤʘ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʩʮʝʥʠʯʝʩʢʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘʨʦʜʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʪʨʘʜʠʮʠʡ, ʠ ʦʪʥʦʩʷʪʩʷ 

ʦʙʨʘʙʦʪʢʠ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ. ʅʦʚʳʝ ʩʮʝʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʚʦʧʣʦʱʝʥʠʷ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʘʨʦʜʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʠʥʳʤ, ʦʪʣʠʯʥʳʤ 

ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ (ʙʳʪʦʚʳʭ), ʫʩʣʦʚʠʷʤ ʠʩʧʦʣʥʝʥʠʷ.  ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʠʭ 
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ʠʟʤʝʥʝʥʠʡ ʘʢʪʫʘʣʴʥʘ ʢʘʢ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʜʝʷʪʝʣʴʥʦʛʦ 

ʠʩʧʦʣʥʠʪʝʣʴʩʪʚʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʚʦʣʶʮʠʠ ʬʦʣʴʢʣʦʨʠʟʤʘ ʚ ʦʙʨʘʙʦʪʢʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʠ 

ʭʦʨʤʝʡʩʪʝʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʙʨʘʙʦʪʦʢ ʚ ʨʝʧʝʨʪʫʘʨʝ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʭʦʨʦʚ ʟʘʥʠʤʘʶʪ ʦʙʨʘʙʦʪʢʠ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ, ʪʦ ʥʘ ʵʪʦʤ 

ʬʘʢʪʝ ʦʩʪʘʥʦʚʠʤʩʷ ʯʫʪʴ ʧʦʜʨʦʙʥʝʝ. 

ʆʙʨʘʙʦʪʢʠ ʜʣʷ ʭʦʨʘ a cappella ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʨʘʟʚʠʪʠʠ 

ʨʫʩʩʢʦʛʦ ʠ ʩʦʚʝʪʩʢʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʭʦʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ.  ʄʥʦʛʦʚʝʢʦʚʘʷ 

ʠʩʪʦʨʠʷ ʨʘʙʦʪʳ ʢʦʤʧʦʟʠʪʦʨʦʚ ʩ ʬʦʣʴʢʣʦʨʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʩʦʙʳʡ ʨʘʟʤʘʭ ʚ ʢʦʥʮʝ 19-ʛʦ ʚʝʢʘ. ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʙʨʘʙʦʪʢʘ 

ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ ʩʦʩʪʘʚʣʷʣʘ ʦʛʨʦʤʥʫʶ ʯʘʩʪʴ ʨʝʧʝʨʪʫʘʨʘ ʣʫʯʰʠʭ ʭʦʨʦʚ ʠ 

ʷʚʣʷʣʘʩʴ ʬʫʥʜʘʤʝʥʪʦʤ ʚʩʝʡ ʚʦʢʘʣʴʥʦ-ʭʦʨʦʚʦʡ ʨʘʙʦʪʳ. 

ʂ ʦʙʨʘʙʦʪʢʝ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ ʦʙʨʘʱʘʣʠʩʴ ʢʘʢ ʚʝʣʠʢʠʝ ʨʫʩʩʢʠʝ, ʪʘʢ ʠ ʩʦʚʝʪʩʢʠʝ 

ʢʦʤʧʦʟʠʪʦʨʳ; ʇ.ʀ.ʏʘʡʢʦʚʩʢʠʡ, ʅ.ɸ. ʈʠʤʩʢʠʡ- ʂʦʨʩʘʢʦʚ, ʄ.ʇ. ʄʫʩʦʨʛʩʢʠʡ, 

ɸ.ʇ. ɹʦʨʦʜʠʥ, ʉ.ʉ. ʇʨʦʢʦʬʴʝʚ ɼ.ɼ. ʐʦʩʪʘʢʦʚʠʯ, ʖ. ʌʘʣʠʢ, ɸ. ʃʘʨʠʥ, ʉ. 

ɽʢʠʤʦʚ, ʠ ʚʳʜʘʶʱʠʝʩʷ ʭʦʨʦʚʳʝ ʜʠʨʠʞʝʨʳ, ʪʘʢʠʝ ʢʘʢ: ʇ.ɻ. ʏʝʩʥʦʢʦʚ, ɺ.ɻ.  

ʉʦʢʦʣʦʚ, ɸ.ɺ. ʉʚʝʰʥʠʢʦʚ, ɸ.ɸ. ʖʨʣʦʚ ʠ ʜʨʫʛʠʝ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʭʦʨʦʚʳʭ ʜʠʨʠʞʝʨʦʚ ɸ.ɺ. ʉʚʝʰʥʠʢʦʚ ʫʜʝʣʷʣ ʦʛʨʦʤʥʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘʨʦʜʥʳʤ ʧʝʩʥʷʤ ʠ ʨʝʛʫʣʷʨʥʦ ʚʢʣʶʯʘʣ ʠʭ ʚ ʨʝʧʝʨʪʫʘʨ ʩʚʦʝʛʦ ʭʦʨʘ.  

ʆʥ ʣʶʙʠʣ ʠ ʧʦʥʠʤʘʣ ʥʘʨʦʜʥʫʶ ʧʝʩʥʶ, ʚʩʝʛʜʘ ʦʙʦʛʘʱʘʣ ʤʝʣʦʜʠʶ 

ʠʥʪʦʥʘʮʠʷʤʠ ʞʠʚʦʡ ʨʝʯʠ. 

ʂʘʞʜʘʷ ʤʫʟʳʢʘʣʴʥʘʷ ʬʨʘʟʘ ʚ ʥʘʨʦʜʥʦʡ ʧʝʩʥʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʩʚʦʡ ʩʦʢʨʦʚʝʥʥʳʡ 

ʩʤʳʩʣ, ʥʝʧʦʚʪʦʨʠʤʫʶ ʯʫʚʩʪʚʝʥʥʦʩʪʴ, ʦʩʦʙʫʶ ʠʥʪʦʥʘʮʠʦʥʥʫʶ ʦʢʨʘʩʢʫ. ʏʪʦʙʳ 

ʨʝʰʠʪʴ ʦʩʥʦʚʥʫʶ ʧʨʦʙʣʝʤʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʥʫʞʥʦ ʧʦʥʷʪʴ ʠ 

ʦʱʫʪʠʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʣʦʨʠʪ ʩʣʦʚʘ. 

ʉʚʝʰʥʠʢʦʚ ʩʦʩʪʘʚʠʣ ʧʨʦʛʨʘʤʤʫ ʠʟ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ ʚ ʚʠʜʝ 

ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʩʧʝʢʪʘʢʣʷ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʧʝʚʝʮ ʙʳʣ ʘʨʪʠʩʪʦʤ, ʫʤʝʶʱʠʤ ʥʝ 

ʧʨʦʩʪʦ ʜʦʥʦʩʠʪʴ ʪʝʢʩʪ ʠ ʤʫʟʳʢʫ, ʘ ʩʦʧʝʨʝʞʠʚʘʪʴ ʧʝʩʥʝ, ʚʳʨʘʞʘʪʴ ʩʚʦʸ 

ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ ʯʝʨʝʟ ʤʠʤʠʢʫ ʠ ʧʣʘʩʪʠʢʫ. ʅʘʨʦʜʥʳʝ ʧʝʩʥʠ ʟʚʫʯʘʣʠ 

ʟʘʜʫʰʝʚʥʦ ʠ ʧʨʦʩʪʦ, ʧʝʚʮʳ ʢʘʢ ʙʳ çʨʘʩʩʢʘʟʳʚʘʣʠè ʧʝʩʥʶ ʠ ʪʘʢʦʝ ʠʩʧʦʣʥʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʣʦ ʙʦʣʴʰʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʩʣʫʰʘʪʝʣʝʡ. ʕʪʦ ʧʦʜʯʸʨʢʠʚʘʣʦʩʴ ʠ 

ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʭʦʨʘ, ʦʜʝʪʦʛʦ ʚ ʢʦʩʪʶʤʳ, ʚʳʜʝʨʞʘʥʥʳʝ ʚ ʨʫʩʩʢʦʤ ʥʘʨʦʜʥʦʤ 

ʩʪʠʣʝ. 

ʃ.ɺ. ʂʘʧʣʫʥ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çɿʥʘʯʝʥʠʝ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ ʚ ʨʝʧʝʨʪʫʘʨʝ 

ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʭʦʨʘè ʧʨʠʚʦʜʠʪ ʩʣʦʚʘ ʚʳʜʘʶʱʝʛʦʩʷ ʩʦʚʝʪʩʢʦʛʦ ʭʦʨʦʚʦʛʦ 

ʜʠʨʠʞʝʨʘ ɸ.ɸ. ʖʨʣʦʚʘ, ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʣ: çʂʨʦʧʦʪʣʠʚʘʷ ʨʘʙʦʪʘ ʥʘʜ 

ʥʘʨʦʜʥʳʤʠ ʧʝʩʥʷʤʠ ʧʨʠʥʝʩʣʘ ʩʚʦʠ ʧʣʦʜʳ. ʍʦʨ ʟʘʧʝʣ ʧʦ-ʨʫʩʩʢʠ ʨʘʟʜʦʣʴʥʦ ʠ 

ʩʚʦʙʦʜʥʦ, ʢʘʞʜʘʷ ʧʘʨʪʠʷ ʦʙʨʝʣʘ ʩʚʦʶ ʪʝʤʙʨʦʚʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʩʣʦʚʦ 

ʩʪʘʣʦ ʷʨʢʠʤ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʤ. ɺ ʨʝʧʝʨʪʫʘʨʝ ʭʦʨʘ ʥʘʨʦʜʥʘʷ ʧʝʩʥʷ ʟʘʥʷʣʘ 

ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦè [1, ʩ.23]. ʕʪʠ ʩʣʦʚʘ, ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʝʧʝʨʪʫʘʨ ʦʙʨʘʙʦʪʦʢ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʚʦʩʧʠʪʘʥʠʠ ʢʦʣʣʝʢʪʠʚʘ ʠ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʚʦʢʘʣʴʥʦ-ʭʦʨʦʚʦʡ ʨʘʙʦʪʳ. 
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ʆʙʨʘʙʦʪʢʘ ʠʣʠ ʘʨʘʥʞʠʨʦʚʢʘ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʢʘʢ 

ʧʨʦʙʣʝʤʘ ʧʝʨʝʚʦʜʘ ʠ ʧʦʠʩʢʘ ʩʤʳʩʣʦʚʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʨʘʙʦʪʢʠ ʥʘʨʦʜʥʦʡ ʤʫʟʳʢʠ ʤʳ ʤʦʞʝʤ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ ʚʦʣʴʥʳʡ ʧʝʨʝʩʢʘʟ, 

ʧʝʨʝʚʦʜ ʥʘ ʷʟʳʢ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʛʜʝ ʘʚʪʦʨʦʤ ʧʝʨʝʣʦʞʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʥʝ ʥʠʚʝʣʠʨʫʝʪʩʷ ʩʘʤ ʜʫʭ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ ʠ ʥʝ ʠʩʢʘʞʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʠʜʝʷ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʪʘʢʠʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ, ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʭʦʨ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʳʩʦʢʦʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʥʘʨʦʜʥʦʡ ʤʫʟʳʢʠ, ʥʦ ʠ ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ ʠʥʳʭ, ʥʝ ʧʨʠʚʳʯʥʳʭ 

ʚʦʢʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʩʧʦʩʦʙʦʚ ʚʦʧʣʦʱʝʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʤ ʩʘʤʳʤ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɺʩʝ 

ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʚʧʨʷʤʫʶ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʥʷʪʠʶ çʩʪʠʣʠʟʘʮʠʠè, ʢʦʪʦʨʘʷ 

ʚʳʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʨʠʛʠʥʘʣʴʥʦʡ ʘʚʪʦʨʩʢʦʡ ʤʘʥʝʨʝ ʠʟʣʦʞʝʥʠʷ ʪʝʢʩʪʘ 

ʧʘʨʪʠʪʫʨʳ, ʥʦ ʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʭ ʧʨʠʝʤʘʭ. ʅʝ ʦʙʳʯʥʘʷ 

ʚʦʢʘʣʴʥʘʷ ʪʝʭʥʠʢʘ ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʦʣʝʝ ʪʦʯʥʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʠʣʷ, ʜʦʥʝʩʪʠ ʠʥʪʦʥʘʮʠʶ ʩʣʦʚʘ, 

ʟʘʣʦʞʝʥʥʫʶ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʪʝʢʩʪʝ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ 

ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʥʦʰʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʨʝʯʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʩʧʝʮʠʬʠʢʦʡ ʜʠʘʣʝʢʪʦʚ ʦʪʜʝʣʴʥʳʭ ʷʟʳʢʦʚʳʭ ʛʨʫʧʧ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʜʠʢʪʫʶʪ ʠ ʥʝ ʩʪʘʥʜʘʨʪʥʳʝ (ʥʝ 

ʢʣʘʩʩʠʯʝʩʢʠʝ) ʧʨʠʝʤʳ ʚʦʢʘʣʠʟʘʮʠʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ 

glissando ʠʣʠ portamento, ʧʨʠʜʳʭʘʪʝʣʴʥʘʷ ʘʪʘʢʘ, ʧʝʥʠʝ ʩʦʥʦʨʥʳʭ ʩʦʛʣʘʩʥʳʭ, 

ʜʦʙʘʚʣʝʥʠʝ ʢ ʥʝʢʦʪʦʨʳʤ ʙʫʢʚʘʤ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʚʫʢʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʇʦʤʠʤʦ ʩʫʛʫʙʦ ʚʦʢʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʠʩʧʦʣʥʝʥʠʷ ʚ ʪʘʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʘʚʪʦʨʳ 

ʯʘʩʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʚ 

ʦʩʥʦʚʥʦʤ ʫʜʘʨʥʳʭ; ʣʦʞʢʠ, ʙʫʙʝʥ, ʪʘʤʙʫʨʠʥ ʠ ʜʨʫʛʠʝ). ʇʦʜʦʙʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʘʥʪʫʨʘʞ ʜʦʙʘʚʣʷʝʪ ʧʨʦʠʟʚʝʜʝʥʠʶ ʙʦʣʴʰʝʡ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʠ ʢʨʘʩʦʯʥʦʩʪʠ, ʘ ʟʥʘʯʠʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʙʦʣʝʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʩʣʫʰʘʪʝʣʴʩʢʦʤʫ ʚʦʩʧʨʠʷʪʠʶ.  

ʂʘʢ ʦʪʤʝʯʘʝʪ ɸ.ʊ. ʊʝʚʦʩʷʥ: çʅʘ ʬʦʥʝ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʙʳʪʦʚʘʥʠʷ ʭʦʨʦʚʦʡ 

ʤʫʟʳʢʠ ʥʘ ʢʦʥʮʝʨʪʥʦʡ ʵʩʪʨʘʜʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʘʤʝʪʥʦ ʩʙʣʠʟʠʣʠʩʴ ʬʦʣʴʢʣʦʨ ʠ 

ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʭʦʨʦʚʦʝ ʠʩʢʫʩʩʪʚʦ, ʚʩʝ ʷʚʩʪʚʝʥʥʝʝ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʠʭ ʦʪʥʦʰʝʥʠʡ ʩʦ ʩʪʘʪʠʯʥʦʡ ʬʦʨʤʦʡ ʭʦʨʦʚʦʛʦ ʢʦʥʮʝʨʪʘ. 

ʆʪʩʶʜʘ ʦʩʦʟʥʘʥʠʝ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ 

ʧʨʦʙʣʝʤʳ ʩʮʝʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ. ʅʦ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ 

ʥʘʨʦʜʥʦʤʫ ʠʩʢʫʩʩʪʚʫ ʟʥʘʯʝʥʠʝ ʪʝʘʪʨʘʣʠʟʘʮʠʠ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ. ʇʦʜʯʘʩ ʦʥʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʪʦʯʥʳʤ ʠ ʤʦʱʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʳʷʚʣʝʥʠʷ 

ʧʦʵʪʠʯʝʩʢʦʡ ʠ ʜʘʞʝ ʬʠʣʦʩʦʬʩʢʦʡ ʠʜʝʠ ʩʦʯʠʥʝʥʠʷè [2, c. 36]. 

ʂʦʤʧʦʟʠʪʦʨʳ ʠ ʭʦʨʦʚʳʝ ʜʠʨʠʞʝʨʳ ʯʘʩʪʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʦʙʨʘʙʦʪʢʘʤ ʥʘʨʦʜʥʳʭ 

ʧʝʩʝʥ. ʂʘʞʜʳʡ ʘʚʪʦʨ ʦʙʨʘʙʦʪʢʠ ʧʦ-ʩʚʦʝʤʫ ʯʫʚʩʪʚʫʝʪ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ 

ʘʫʪʝʥʪʠʯʥʫʶ ʥʘʨʦʜʥʫʶ ʤʫʟʳʢʫ. ɿʜʝʩʴ ʦʥ ʘʙʩʦʣʶʪʥʦ ʩʚʦʙʦʜʝʥ ʚ ʚʳʙʦʨʝ 

ʩʨʝʜʩʪʚ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʪʨʘʢʪʦʚʢʠ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʦʠʟʚʝʜʝʥʠʷ.  ʆʜʥʘʢʦ ʫ ʚʩʝʭ ʝʩʪʴ ʥʝʯʪʦ ʦʙʱʠʝ ʚ ʧʦʜʭʦʜʘʭ ʠ ʩʧʦʩʦʙʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʟʘʤʳʩʣʘ, ʵʪʦ ʦʙʱʝʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʭʘʨʘʢʪʝʨʥʳʭ 
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ʧʨʠʟʥʘʢʘʭ, ʢʦʪʦʨʳʝ ʟʘʣʦʞʝʥʳ ʚ ʩʘʤʦʡ ʧʨʠʨʦʜʝ ʨʫʩʩʢʦʡ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ. 

ʅʘʨʦʜʥʘʷ ʧʝʩʥʷ ʠʤʝʝʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʚʦʢʘʣʴʥʦ-ʨʝʯʝʚʫʶ ʠʥʪʦʥʘʮʠʶ, ʛʜʝ ʩʣʦʚʦ, 

ʧʦʤʠʤʦ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʠ ʷʨʢʫʶ ʠʥʪʦʥʘʮʠʦʥʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʪʘʢʠʤ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ. ʇʝʥʠʝ ʩʦ ʩʣʦʚʘʤʠ ʧʨʠʜʘʸʪ ʤʫʟʳʢʝ ʦʩʦʙʫʶ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ, 

ʦʩʤʳʩʣʝʥʥʦʩʪʴ ʠ ʰʠʨʦʢʫʶ ʧʘʣʠʪʨʫ ʷʨʢʠʭ ʦʙʨʘʟʦʚ.  ɻʦʚʦʨʷ ʦ 

ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʥʝʣʴʟʷ ʥʝ ʢʦʩʥʫʪʴʩʷ ʩʨʝʜʩʪʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ: ʜʠʥʘʤʠʢʠ, ʨʠʪʤʘ, ʛʘʨʤʦʥʠʠ, ʘʛʦʛʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʨʦʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʪʣʠʯʘʝʪʩʷ ʢʦʥʪʨʘʩʪʥʳʤʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷʤʠ 

ʦʪʜʝʣʴʥʳʭ ʵʧʠʟʦʜʦʚ, ʥʝʦʞʠʜʘʥʥʦʡ ʩʤʝʥʦʡ ʜʠʥʘʤʠʢʠ, ʨʝʛʠʩʪʨʘ, ʪʦʥʘʣʴʥʦʩʪʠ, 

ʨʝʟʢʠʭ ʘʢʮʝʥʪʦʚ, ʯʘʩʪʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʢʦʧ, ʫʩʣʦʞʥʝʥʠʝʤ 

ʣʘʜʦʪʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʷʟʳʢʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʠʣʝʥʠʶ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʄʫʟʳʢʘʣʴʥʘʷ ʬʦʨʤʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪʩʷ, ʦʥʘ ʩʦʯʝʪʘʝʪ ʚ 

ʩʝʙʝ ʢʘʥʦʥʳ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʝʨʪʳ ʥʦʚʘʪʦʨʩʪʚʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʷʟʳʢʘ, 

ʧʨʦʠʩʭʦʜʠʪ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʞʘʥʨʘ.  

ʈʘʙʦʪʘ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʭʦʨʘ ʥʘʜ ʨʝʧʝʨʪʫʘʨʦʤ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʩʦʙʫʶ ʩʧʝʮʠʬʠʢʫ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʣʠʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ. ʇʦʥʷʪʠʝ 

ʧʦʣʠʢʫʣʴʪʫʨʘʣʠʟʤʘ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʩʸ ʘʢʪʠʚʥʝʝ ʠ ʘʢʪʠʚʥʝʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʢʘʢ ʚ ʠʜʝʦʣʦʛʠʠ, ʧʦʣʠʪʠʢʝ, ʪʘʢ ʠ ʚ ʦʙʣʘʩʪʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʆʥʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʨʠʟʥʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʦʙʱʝʩʪʚʝ, 

ʘ ʪʘʢʞʝ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʵʪʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʫʣʴʪʠʢʫʣʴʪʫʨʘʣʠʟʤʘ, 

ʧʦʣʠʢʫʣʴʪʫʨʘʣʠʟʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʢʫʣʴʪʫʨ, ʘ 

ʥʝ ʠʭ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ. ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ, ʛʜʝ ʚ ʦʜʥʦʤ ʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʝʩʝʥʥʳʭ ʪʨʘʜʠʮʠʡ, ʩʘʤʦʙʳʪʥʳʭ ʠ ʥʝʧʦʚʪʦʨʠʤʳʭ ʧʦ ʨʷʜʫ 

ʷʟʳʢʦʚʳʭ, ʤʝʣʦʜʠʯʝʩʢʠʭ, ʨʠʪʤʠʯʝʩʢʠʭ ʠ ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʘ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʭʦʨʘ ʥʘʜ ʨʝʧʝʨʪʫʘʨʦʤ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʩʧʝʮʠʬʠʢʫ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʦʣʠʢʫʣʴʪʫʨʥʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʩʨʝʜʝ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʵʪʥʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʠ 

ʢʫʣʴʪʫʨ ʧʨʝʜʲʷʚʣʷʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʤʫ ʤʘʩʪʝʨʩʪʚʫ 

ʘʨʪʠʩʪʦʚ ʠ ʢʘʯʝʩʪʚʫ ʨʝʧʝʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʘʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʩʚʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʠʣʠʩʪʠʢ ʠʩʧʦʣʥʝʥʠʷ ð ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʫʪʝʥʪʠʯʥʦʡ 

ʤʘʥʝʨʳ ʜʦ ʘʜʘʧʪʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʩʮʝʥʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʠ. ʕʪʦ ʪʨʝʙʫʝʪ 

ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʬʦʣʴʢʣʦʨʥʦʡ ʙʘʟʳ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ, ʘʥʘʣʠʟʘ ʜʠʘʣʝʢʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʦʥʢʦʩʪʝʡ ʤʝʣʦʜʠʢʠ ʠ ʨʠʪʤʠʢʠ. ɺ ʨʘʤʢʘʭ ʨʝʧʝʪʠʮʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʛʣʫʙʣʝʥʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʚʦʢʘʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʠʩʧʦʣʥʠʪʝʣʝʡ, 

ʚʢʣʶʯʘʷ ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʨʘʙʦʪʫ ʥʘʜ ʜʳʭʘʥʠʝʤ ʠ 

ʟʚʫʢʦʠʟʚʣʝʯʝʥʠʝʤ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʤʥʦʛʦʛʦʣʦʩʠʷ ʠ ʧʦʣʠʬʦʥʠʯʝʩʢʦʛʦ 

ʠʟʣʦʞʝʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʥʦʛʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʢʫʣʴʪʫʨ. ɺ ʥʝʢʦʪʦʨʳʭ ʪʨʘʜʠʮʠʷʭ (ʥʘʧʨʠʤʝʨ, ʨʫʩʩʢʦʡ ʢʨʝʩʪʴʷʥʩʢʦʡ ʤʫʟʳʢʝ ʠʣʠ 

ʛʨʫʟʠʥʩʢʦʤ ʥʘʨʦʜʥʦʤ ʧʝʥʠʠ) ʨʘʟʚʠʪʘʷ ʬʦʨʤʘ ʪʨʝʭʛʦʣʦʩʥʦʛʦ, 

ʯʝʪʳʨʝʭʛʦʣʦʩʥʦʛʦ ʠ ʜʘʞʝ ʧʷʪʠʛʦʣʦʩʥʦʛʦ ʧʝʥʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ. ʆʩʚʦʝʥʠʝ 

ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʪʚʦʨʯʝʩʢʫʶ ʟʘʜʘʯʫ, 

ʪʨʝʙʫʶʱʫʶ ʪʱʘʪʝʣʴʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʫʯʘʩʪʥʠʢʦʚ ʢʦʣʣʝʢʪʠʚʘ ʠ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʜʠʨʠʞʸʨʘ. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʧʝʨʝʜʘʯʝʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʣʦʨʠʪʘ ʠ ʜʫʭʘ ʥʘʨʦʜʘ ʯʝʨʝʟ ʤʫʟʳʢʘʣʴʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʜʠʥʘʤʠʢʘ, ʘʛʦʛʠʢʘ, ʥʶʘʥʩʳ ʘʨʪʠʢʫʣʷʮʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʨʘʩʢʨʳʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ɺʢʣʶʯʘʷ ʚ ʨʝʧʝʨʪʫʘʨ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʭʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘʨʦʜʥʦ- ʧʝʩʝʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʫʟʳʢʘʣʴʥʦ-

ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʪʝʩʥʦʡ 

ʩʚʷʟʠ ʩ ʬʦʨʤʦʡ ʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʥʝʥʠʷ. ʍʦʨʤʝʡʩʪʝʨʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʝʚʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ, 

ʠʟʫʯʠʪʴ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʬʦʨʤʦʡ ʠ ʞʘʥʨʦʚʦ-

ʩʪʠʣʠʩʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʝʩʥʠ. ɿʥʘʢʦʤʩʪʚʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ 

ʙʳʪʦʚʘʥʠʷ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ, ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʝʝ ʧʨʦʯʪʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, 

ʧʦʤʦʞʝʪ ʠ ʨʫʢʦʚʦʜʠʪʝʣʶ, ʠ ʭʦʨʫ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʫʶ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ 

ʫʙʝʜʠʪʝʣʴʥʫʶ ʬʦʨʤʫ ʢʦʥʮʝʨʪʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ.    

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʨʘʟʫʯʠʚʘʥʠʷ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʠʢʫʣʴʪʫʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ʦʪʣʠʯʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʧʦʜʭʦʜʦʚ, ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʤʫʟʳʢʘʥʪʦʚ ʠ 

ʜʠʨʠʞʸʨʦʚ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʨʘʟʥʳʭ 

ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ ʚ ʝʜʠʥʫʶ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 
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THE RELATIONSHIP BETWEEN JUMPING TRAINING AND AEROBIC 

PERFORMANCE OF VOLLEYBALL PLAYERS  

 

Abstract. General and special physical training is the main means of training 

volleyball players, and also serves as the foundation for mastering the technique of 

playing volleyball. Therefore, the process of developing motor qualities in sports 

training is generally leading, carried out in inseparable unity with other types of 

training. The establishment of patterns of development and improvement of 

physical qualities, the identification of levels of development of speed and strength 

qualities at various stages of the preparatory period, their associated development 

with aerobic performance of athletes solve the problems of physical training of 

volleyball players and injury prevention of athletes.  

Keywords: jumping training, volleyball players, aerobic performance 
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ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 
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ɺʟʘʠʤʦʩʚʷʟʴ ʧʨʳʞʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʘʵʨʦʙʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫ 

ʚʦʣʝʡʙʦʣʠʩʪʦʚ ð ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ. ʕʪʦ ʥʝ 

ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʚʤʝʩʪʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ ʩʧʦʨʪʩʤʝʥʘ. 

ʇʨʳʞʢʦʚʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʘʥʘʵʨʦʙʥʫʶ ʤʦʱʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʘ, 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚ ʚʦʣʝʡʙʦʣʝ (ʘʪʘʢʘ, ʙʣʦʢ, ʧʦʜʘʯʘ). ʆʥʘ 

ʥʘʮʝʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʚʟʨʳʚʥʦʡ ʩʠʣʳ, ʤʦʱʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʢʘʯʝʩʪʚ [1, 2, 3]. ʇʨʳʞʢʦʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ð ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʘʥʘʵʨʦʙʥʘʷ, 

ʘʣʘʢʪʘʪʥʘʷ ʠ ʣʘʢʪʘʪʥʘʷ ʨʘʙʦʪʘ. 

ɸʵʨʦʙʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ð 

ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʜʦʩʪʘʚʣʷʪʴ ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʢʠʩʣʦʨʦʜ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [4, 5]. ʈʦʣʴ ʘʵʨʦʙʥʦʡ 

ʨʘʙʦʪʳ ʚ ʚʦʣʝʡʙʦʣʝ ʯʘʩʪʦ ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ, ʤʝʞʜʫ ʪʝʤ ʠʤʝʥʥʦ ʥʘ ʝʝ ʦʩʥʦʚʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʞʜʫ ʨʦʟʳʛʨʳʰʘʤʠ ʠ ʩʝʪʘʤʠ. ʏʝʤ ʵʬʬʝʢʪʠʚʥʝʝ 

ʘʵʨʦʙʥʘʷ ʩʠʩʪʝʤʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʦʨʛʘʥʠʟʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʢʨʝʘʪʠʥʬʦʩʬʘʪ ʠ 

ʫʪʠʣʠʟʠʨʫʝʪ ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ (ʣʘʢʪʘʪ), ʥʘʢʦʧʠʚʰʫʶʩʷ ʧʦʩʣʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʧʨʳʞʢʦʚʳʭ ʩʝʨʠʡ. ʆʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ: 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʧʨʳʞʢʦʚʫʶ ʤʦʱʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʡ ʢ ʢʦʥʮʫ ʩʝʪʘ ʠ ʤʘʪʯʘ. ʅʘ ʦʩʥʦʚʝ ʘʵʨʦʙʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʜʫ ʪʨʝʥʠʨʦʚʢʘʤʠ ʠ ʠʛʨʘʤʠ, 

ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ 

ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. ɺʦʣʝʡʙʦʣ ð ʠʛʨʘ ʩ ʯʘʩʪʳʤʠ ʧʘʫʟʘʤʠ, ʥʦ ʦʙʱʘʷ 

ʥʘʛʨʫʟʢʘ ʟʘ ʤʘʪʯ ʚʳʩʦʢʘ, ʘʵʨʦʙʥʘʷ ʙʘʟʘ ʧʦʤʦʛʘʝʪ ʧʝʨʝʥʦʩʠʪʴ ʵʪʫ ʥʘʛʨʫʟʢʫ. 

ɿʘʣʦʛʦʤ ʫʩʧʝʭʘ ʚ ʚʦʣʝʡʙʦʣʝ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ 

ʙʘʣʘʥʩ, ʧʦʥʠʤʘʝʤʳʡ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ, ʥʦ ʠ ʢʘʢ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ 

[6, 7].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʦʠʩʢ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʦʜʛʦʪʦʚʢʠ ʚʦʣʝʡʙʦʣʠʩʪʦʚ. ʆʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʟʘʚʠʩʠʪ ʧʨʳʛʫʯʝʩʪʴ ï ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʚʦʣʝʡʙʦʣʠʩʪʘ 

ʢʘʯʝʩʪʚ. ɺ ʦʩʥʦʚʝ ʧʨʳʛʫʯʝʩʪʠ ʣʝʞʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʟʨʳʚʥʘʷ ʩʠʣʘ, ʪ.ʝ. 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʛʥʦʚʝʥʥʳʤ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʳʤ ʫʩʠʣʠʷʤ. ʆʧʨʝʜʝʣʷʶʱʠʤ 

ʬʘʢʪʦʨʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʚʳʩʦʪʘ ʧʨʳʞʢʘ, ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʪʘ 

ʦʪʪʘʣʢʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴʶ 

ʤʳʰʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ. ʏʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʝʝ ʚʦ ʚʨʝʤʝʥʠ ʤʳʰʝʯʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʫʩʢʦʨʝʥʠʷ ʩʦʦʙʱʘʶʪʩʷ ʤʘʩʩʝ ʪʝʣʘ ʠ ʪʝʤ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ ʩʧʦʨʪʩʤʝʥ. ʆʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʚʠʪʠʷ 

ʧʨʳʛʫʯʝʩʪʠ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʭ ʥʘ ʤʳʰʮʳ ʥʦʛ ʠ ʪʫʣʦʚʠʱʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʚʦʣʝʡʙʦʣʴʥʦʡ ʢʦʤʘʥʜʝ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ  

ʧʦʜʛʦʪʦʚʢʠ. 
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʤʘʥʜʳ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʨʘʟʚʠʪʠʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ.  

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʣʠ ʨʘʙʦʪʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

1. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʚʦʣʝʡʙʦʣʠʩʪʦʚ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ 
ʚʦʣʝʡʙʦʣʴʥʦʡ ʢʦʤʘʥʜʝ ʚ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʫʯʝʪʝ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʠ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʪʴ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ.          

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʤʫʞʩʢʦʡ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʝ ʧʦ ʚʦʣʝʡʙʦʣʫ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʩʪʫʜʝʥʪʳ ʩ 1 ʧʦ 4 ʢʫʨʩ, ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚʦʣʝʡʙʦʣ, ʚ 

ʢʦʣʠʯʝʩʪʚʝ 14 ʯʝʣʦʚʝʢ. ʉʪʘʞ ʟʘʥʷʪʠʡ ʨʘʟʣʠʯʥʳʡ - ʦʪ 3-5 ʣʝʪ, ʢʦʤʘʥʜʘ 1-2 

ʩʧʦʨʪʠʚʥʦʛʦ ʨʘʟʨʷʜʘ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 20 ʣʝʪ. ʂʦʤʘʥʜʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʛʦʨʦʜʩʢʠʭ ʠ ʢʨʘʝʚʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩʣʝʜʫʶʱʠʤʠ ʪʝʩʪʘʤʠ: - ʙʝʛ çʝʣʦʯʢʦʡè (ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ), ʯʝʣʥʦʯʥʳʡ ʙʝʛ ç9-

3-6-3-9è ʧʦ ʣʠʥʠʷʤ ʚʦʣʝʡʙʦʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʧʨʳʞʦʢ ʚʚʝʨʭ ʩ ʤʝʩʪʘ ʠ ʩ 

ʨʘʟʙʝʛʘ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ); 

ʧʨʠʩʝʜʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 20 ʩ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ) (ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟ), ʩʛʠʙʘʥʠʝ ʠ ʨʘʟʛʠʙʘʥʠʝ ʨʫʢ ʚ ʫʧʦʨʝ ʣʝʞʘ ʚ ʪʝʯʝʥʠʝ 10 ʩ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʠʣʳ ʨʫʢ) (ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ), ʙʨʦʩʦʢ ʥʘʙʠʚʥʦʛʦ ʤʷʯʘ (1ʢʛ) ʥʘ ʜʘʣʴʥʦʩʪʴ ʦʜʥʦʡ 

ʨʫʢʦʡ ʩ ʤʝʩʪʘ (ʚ ʤʝʪʨʘʭ), ʚ ʚʠʩʝ ʧʦʜʥʠʤʘʥʠʝ ʥʦʛ ʚ ʪʝʯʝʥʠʝ 10ʩ (ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʤʳʰʮ ʙʨʶʰʥʦʛʦ ʧʨʝʩʩʘ ʠ ʩʧʠʥʳ) (ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ), 

ʚʳʧʨʳʛʠʚʘʥʠʝ ʚʚʝʨʭ ʧʨʦʛʥʫʚʰʠʩʴ ʠʟ ʧʦʣʫʧʨʠʩʝʜʘ ʟʘ 30 ʩʝʢ (ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ). 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʚ ʪʝʯʝʥʠʠ 2023-2024 ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʝʦʜʥʦʢʨʘʪʥʦʝ (ʢʘʞʜʳʝ 2 ʤʝʩʷʮʘ) ʪʝʩʪʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ ʤʫʞʩʢʦʡ ʢʦʤʘʥʜʝ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. ɺ ʩʣʝʜʫʶʱʝʤ ʫʯʝʙʥʦʤ ʛʦʜʫ (2024-2025) ʚ 

ʮʝʣʷʭ ʧʨʦʚʝʜʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʦ ʚʨʝʤʷ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʜʛʦʪʦʚʢʠ ʢʦʤʘʥʜʳ, ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ 

ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ. ɺ ʭʦʜʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʜʠʥʘʤʠʢʫ. ʇʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʦʪ ʵʪʘʧʘ ʢ ʵʪʘʧʫ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʢʘʞʜʳʝ 2 ʤʝʩʷʮʘ, ʠ 

ʧʝʨʝʨʳʚʳ ʤʝʞʜʫ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʙʳʣʠ ʥʝ 

ʜʣʠʪʝʣʴʥʳʤʠ. ɼʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʨʦʠʟʦʰʣʠ ʪʦʣʴʢʦ ʢ ʧʦʩʣʝʜʥʝʤʫ ʵʪʘʧʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʳʤ. ʀʩʢʣʶʯʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ ï ʯʝʣʥʦʯʥʳʡ ʙʝʛ 
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ç9-3-6-3-9è. ʈʝʟʫʣʴʪʘʪ ʫʣʫʯʰʠʣʩʷ ʥʘ 7,2 % ʥʘ 3 ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ 2-ʳʤ, ʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʣʩʷ ʥʘ 5 ʵʪʘʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 4-ʳʤ. ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ɹʦʣʴʰʝ ʜʨʫʛʠʭ ʫʣʫʯʰʠʣʠʩʴ 

ʧʦʢʘʟʘʪʝʣʠ ʩʠʣʳ ʨʫʢ (ʥʘ 14,5%), ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 

ʧʨʠʩʝʜʘʥʠʝ ʟʘ 20 ʩʝʢ.  (ʥʘ 11,3%), ʥʘ 10,4% ʫʣʫʯʰʠʣʩʷ ʧʨʳʞʦʢ ʚʚʝʨʭ ʩ 

ʨʘʟʙʝʛʘ, ʘ ʚʦʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʳʞʢʘ ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ ʫʣʫʯʰʠʣʠʩʴ ʚʩʝʛʦ ʥʘ 4 % 

(ʈ>0,05), ʯʝʛʦ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘʥʠʤʘʷʩʴ ʚʦʣʝʡʙʦʣʦʤ ʚ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʝ, ʩʪʫʜʝʥʪʳ 

ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʨʘʟʚʠʚʘʷ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ 

ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʭʦʪʷ ʜʣʷ ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʧʨʠʦʨʠʪʝʪʥʳʤ ʜʦʣʞʥʦ 

ʷʚʣʷʪʴʩʷ ʨʘʟʚʠʪʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ.  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʜʛʦʪʦʚʢʠ 

ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʷʚʣʷʣʦʩʴ ʧʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʨʳʞʢʦʚʫʶ 

ʧʦʜʛʦʪʦʚʢʫ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʧʨʳʛʫʯʝʩʪʠ ʥʘ ʦʜʥʦʤ 

ʟʘʥʷʪʠʠ ʩʦʩʪʘʚʣʷʣʘ 25-30 ʤʠʥʫʪ. ɺ ʢʦʤʧʣʝʢʩʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʦʡ [1, 2, 3, 8], ʚʦʰʣʠ ʫʧʨʘʞʥʝʥʠʷ ʠʟ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʜʣʷ ʣʝʛʢʦʘʪʣʝʪʦʚ ʠ ʪʷʞʝʣʦʘʪʣʝʪʦʚ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʩʝʥʪʷʙʨʴ-ʥʦʷʙʨʴ 2025 ʛʦʜʘ) 

ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʤʫʞʩʢʦʡ ʚʦʣʝʡʙʦʣʴʥʦʡ ʢʦʤʘʥʜʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ 

ʚʳʧʦʣʥʝʥʠʠ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʠʣʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ï 2 ï 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ʇʝʨʚʳʡ 

ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʉʌʇ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʳʛʫʯʝʩʪʠ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʫʧʨʘʞʥʝʥʠʷ: ʧʨʳʞʢʠ ʚʚʝʨʭ ʧʦ ʜʦʨʦʞʢʝ ʩ ʥʦʛʠ ʥʘ ʥʦʛʫ ʩ ʛʨʠʬʦʤ 

ʥʘ ʧʣʝʯʘʭ ï 30-40 ʤ (2-3 ʧʦʜʭʦʜʘ), ʚʩʪʘʚʘʥʠʝ ʠʟ ʧʨʠʩʝʜʘ ʩʦ ʰʪʘʥʛʦʡ ʥʘ ʧʣʝʯʘʭ  

ʩʦ ʩʨʝʜʥʠʤʠ ʚʝʩʘʤʠ ï 3-5 ʚʩʪʘʚʘʥʠʡ (6-8 ʧʦʜʭʦʜʦʚ), ʧʨʳʞʢʠ ʩ ʥʦʛʠ ʥʘ ʥʦʛʫ 

ʚʚʝʨʭ ï 15-20 ʧʨʳʞʢʦʚ (4 ʧʦʜʭʦʜʘ), ʧʨʳʞʢʠ ʚʚʝʨʭ ʠʟ ʧʨʠʩʝʜʘ ʩ ʛʠʨʝʡ 16-32 

ʢʛ ï 10-12 ʚʳʧʨʳʛʠʚʘʥʠʡ (2-3 ʧʦʜʭʦʜʘ), ʧʦʜʩʢʦʢʠ ʩʦ ʰʪʘʥʛʦʡ ʥʘ ʧʣʝʯʘʭ (ʚʝʩ 

ʦʪ 60 ʜʦ 80% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ï 6-8 ʨʘʟ 96 ʧʦʜʭʦʜʦʚ), ʧʨʳʞʢʠ ʩʝʨʠʷʤʠ 

ʯʝʨʝʟ ʥʠʟʢʠʝ ʙʘʨʴʝʨʳ ʪʦʣʯʢʦʤ ʦʜʥʦʡ ʠ ʜʚʫʤʷ ʥʦʛʘʤʠ ï 6-8 ʧʨʳʞʢʦʚ (4 

ʧʦʜʭʦʜʘ), ʧʨʳʞʢʠ, ʜʝʣʘʷ ʤʘʭ ʩ ʪʦʣʯʢʦʤ ʥʘ 4-ʤ ʰʘʛʝ ï 10-12 ʧʨʳʞʢʦʚ (3-4 

ʧʦʜʭʦʜʘ), ʨʳʚʦʢ ʰʪʘʥʛʠ ï 1-3 ʨʘʟʘ (4-6 ʧʦʜʭʦʜʦʚ), ʧʨʳʞʢʠ ʩ ʚʳʩʦʪʳ 1ʤ-1,2ʤ 

ʚ ʛʣʫʙʦʢʠʡ ʧʨʠʩʝʜ ï ʧʨʳʞʢʠ ʯʝʨʝʟ 6 ʩʢʘʤʝʝʢ, ʟʘʪʝʤ ʫʩʢʦʨʝʥʠʝ 20-30ʤ ï 10-12 

ʨʘʟ (2-3 ʧʦʜʭʦʜʘ). 

ɺʪʦʨʦʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʉʌʇ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʨʘʟʚʠʪʠʷ ʩʠʣʳ ʥʦʛ ʠ ʩʦʩʪʦʷʣ ʠʟ ʫʧʨʘʞʥʝʥʠʡ ʩ ʦʪʷʛʦʱʝʥʠʷʤʠ. ɺ ʢʦʤʧʣʝʢʩ 

ʚʦʰʣʠ: ʧʨʠʩʝʜʘʥʠʝ ʩʦ ʰʪʘʥʛʦʡ, ʚʝʩ ʥʘ ʧʣʝʯʘʭ ï 6-8 ʨʘʟ (3-4 ʧʦʜʭʦʜʘ), 

ʚʳʧʨʳʛʠʚʘʥʠʝ ʚʚʝʨʭ ʩ ʛʣʫʙʦʢʦʛʦ ʧʨʠʩʝʜʘ ʩ ʚʝʩʦʤ ʥʘ ʧʣʝʯʘʭ, ʚ ʨʫʢʘʭ, ʥʘ ʧʦʷʩʝ  

- 10-12 ʨʘʟ (3-4 ʧʦʜʭʦʜʘ), ʭʦʜʴʙʘ ʩ ʧʦʜʩʢʦʢʘʤʠ (ʫʚʝʣʠʯʝʥʥʳʤʠ ʰʘʛʘʤʠ) ʙʝʟ 

ʚʝʩʘ ʠʣʠ ʩ ʚʝʩʦʤ ʥʘ ʧʣʝʯʘʭ 10-12 ʰʘʛʦʚ (5-6 ʧʦʜʭʦʜʦʚ), ʧʦʣʫʧʨʠʩʝʜʘʥʠʷ ʩʦ 

ʰʪʘʥʛʦʡ ʥʘ ʧʣʝʯʘʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʙʳʩʪʨʳʤ ʚʳʧʨʷʤʣʝʥʠʝʤ ʥʦʛ ï 4-8 ʨʘʟ (5-

6 ʧʦʜʭʦʜʦʚ), çʉʪʘʪʠʢʘè - ʩʝʜ ʚ ʧʦʣʫʧʨʠʩʝʜʝ ʙʝʟ ʦʪʷʛʦʱʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ï ʦʪ 30 ʜʦ 60 ʩʝʢ (2-3 ʧʦʜʭʦʜʘ), ʟʘʧʨʳʛʠʚʘʥʠʝ ʥʘ çʢʦʟʣʘè - 10-12  ʨʘʟ (2-



 

294 
 

3 ʧʦʜʭʦʜʘ), çʉʪʘʪʠʢʘè ʫʜʝʨʞʘʥʠʝ ʚʝʩʘ ʚ ʧʦʣʫʧʨʠʩʝʜʝ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ 

ï 10-15 ʨʘʟ (2-3 ʧʦʜʭʦʜʘ), ʚʳʞʠʤʘʥʠʝ ʚʝʩʘ ʥʦʛʘʤʠ ï 10-15 ʨʘʟ (3-4 ʧʦʜʭʦʜʘ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫ 

ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʚ ʥʘʯʘʣʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʧʨʠ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʟʘʥʷʪʠʡ ʧʦʩʣʝ ʣʝʪʥʝʛʦ ʧʝʨʝʨʳʚʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʧʨʝʞʥʝʤʫ ʫʨʦʚʥʶ ʠ 

ʩʧʦʨʪʠʚʥʫʶ ʬʦʨʤʫ ʩʧʦʨʪʩʤʝʥʳ ʥʘʙʠʨʘʶʪ ʪʦʣʴʢʦ ʢ ʢʦʥʮʫ ʫʯʝʙʥʦʛʦ ʛʦʜʘ.   ɺ 

ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʜʚʠʛʘ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ ʚʦʣʝʡʙʦʣʴʥʦʡ ʢʦʤʘʥʜʝ ʪʦʣʴʢʦ ʟʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʩʧʦʨʪʩʤʝʥʳ ʥʘʙʠʨʘʶʪ ʟʘ ʚʝʩʴ ʫʯʝʙʥʳʡ ʛʦʜ. ʈʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʚ ʪʝʯʝʥʠʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʣʠʩʴ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʠʯʝʤ 

ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʝ ʢʘʯʝʩʪʚʘ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʫʣʫʯʰʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 6 ʜʦ 25 %. ʊʘʢ ʢʘʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ 

ʧʨʳʛʫʯʝʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʢʘʟʘʪʝʣʷʭ - ʧʨʳʞʦʢ ʚʚʝʨʭ ʩ 

ʨʘʟʙʝʛʘ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 8,2ʩʤ (12%); ʧʨʳʞʦʢ ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ ʥʘ 0,3ʤ 

(12,5%); ʢʦʣʠʯʝʩʪʚʦ ʧʨʳʞʢʦʚ ʚʚʝʨʭ ʧʨʦʛʥʫʚʰʠʩʴ ʟʘ 30 ʩʝʢ ʫʣʫʯʰʠʣʦʩʴ ʥʘ 

19,3%. ɿʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʧʦ ʪʝʩʪʫ ï ʦʪʞʠʤʘʥʠʝ ʟʘ 10 ʩʝʢ ï ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ï 25%, ʯʪʦ 

ʥʝʩʦʤʥʝʥʥʦ ʦʢʘʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʣʫ ʚʳʧʦʣʥʝʥʠʷ 

ʥʘʧʘʜʘʶʱʠʭ ʫʜʘʨʦʚ ʠ ʧʦʜʘʯ.  ʇʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʢʘʯʝʩʪʚ ʥʝ ʩʢʘʟʘʣʦʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʦʩʪʘʣʴʥʳʭ  ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚʘʭ. ɺ 

ʧʦʢʘʟʘʪʝʣʷʭ - ʙʳʩʪʨʦʪʳ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʩʢʦʨʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ (ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ), ʧʨʠʨʦʩʪ 

ʩʦʩʪʘʚʣʷʝʪ 8,1% ʚ ʯʝʣʥʦʯʥʦʤ ʙʝʛʝ, ʙʝʛ 30 ʤ ï ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 6,5%. 

ʊʦʣʴʢʦ ʚ ʦʜʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ - ʪʝʩʪ 

çɽʣʦʯʢʘè (ʩʢʦʨʦʩʪʥʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ) ʠʟʤʝʥʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʥʦ ʚ 

ʩʪʦʨʦʥʫ ʫʣʫʯʰʝʥʠʷ ʥʘ 6%. ɺ ʪʝʯʝʥʠʠ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʟʘʥʷʪʠʡ ʚ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʝ ʫʨʦʚʝʥʴ ʧʨʳʛʫʯʝʩʪʠ ʧʦʚʳʩʠʣʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 7-12 

%. ʇʨʠʨʦʩʪ ʧʨʳʞʢʘ ʚʚʝʨʭ ʩ ʨʘʟʙʝʛʘ ʩʦʩʪʘʚʠʣ 7,3 ʩʤ, ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ 10 ʩʤ. 

ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, 

ʚʦʣʝʡʙʦʣʠʩʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʪʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫʞʝ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ, ʜʣʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦʛʦ 

ʫʯʘʩʪʠʷ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ, ʜʣʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʤʫʞʩʢʦʡ ʚʦʣʝʡʙʦʣʴʥʦʡ ʢʦʤʘʥʜʳ ɼɺɻɸʌʂ, ʧʦʟʚʦʣʠʣʠ ʫʣʫʯʰʠʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʟʘʥʠʤʘʶʱʠʭʩʷ ʟʘ ʜʚʘ ʤʝʩʷʮʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ 

ʧʨʦʠʟʦʰʣʠ ʜʦʩʪʦʚʝʨʥʳʝ ʫʣʫʯʰʝʥʠʷ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ, ʢʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʧʦʣʫʯʝʥ ʚ ʩʢʦʨʦʩʪʥʦ-

ʩʠʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ.   

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʋɼʂ 373.1 

ʅʠʢʦʣʘʝʥʢʦ ɸ.ɼ. 
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɼʦʥʝʮʢ, 

ʈʦʩʩʠʷ 

 

ʇʈʆɻʈɸʄʄɸ ʈɸɿɺʀʊʀʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ ʂɸʂ 

ʄɽʍɸʅʀɿʄ ʈɽɸʃʀɿɸʎʀʀ ʌɽɼɽʈɸʃʔʅʓʍ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʉʊɸʅɼɸʈʊʆɺ ʆɹʑɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʢʣʶʯʝʚʦʡ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩʪʨʫʢʪʫʨʘ ʠ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʪʘʪʴʠ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ 

ʜʝʡʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ɻɹʆʋ çʄʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʣʠʮʝʡ ˉ1 ʛ.ʦ. 

ɼʦʥʝʮʢè, ʚʳʷʚʣʝʥʠʝ ʝʸ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʸ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʟʦʚʦʚ, ʚʢʣʶʯʘʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʦʚʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʨʝʩʫʨʩʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʦʙʱʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ, ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ. 
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Abstract. The article examines the development program of an educational 

organization as a key mechanism for implementing FSES of general education. 

Based on the analysis of scientific literature and the regulatory framework of the 

Russian Federation, the essence of the development of an educational organization 

as a purposeful and systematic process is revealed. The structure and mechanisms 

for implementing the FSES of general education, as well as the methodological 
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foundations for forming an educational organization's development program, are 

considered. The practical part of the article includes an analysis of the current 

development program of the State Budgetary Educational Institution 

"Multidisciplinary Lyceum No. 1 of the Donetsk City District," identification of its 

shortcomings, and the development of a project of measures for its improvement, 

taking into account modern challenges, including the socio-economic conditions of 

new subjects of the Russian Federation. The research results emphasize the need for 

a comprehensive approach to strategic planning, monitoring, and resource provision 

for the effective adaptation of the educational process to the requirements of the 

FSES. 

Keywords: development program, educational organization, federal state 

educational standard, general education, development management, implementation 

mechanism. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʠʥʘʤʠʯʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ (ʜʘʣʝʝ ï ʌɻʆʉ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʝ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʌɻʆʉ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʟʘʜʘʶʱʝʛʦ ʨʘʤʦʯʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʬʦʨʤʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʠʩʪʝʤʥʦ ʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ï ʦʪ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʝʪʦʜʠʢ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʦ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ï ʧʦʜ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʩʪʘʥʜʘʨʪʳ.  

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʢʦʥʪʝʢʩʪʝ ʠʥʪʝʛʨʘʮʠʠ 

ʥʦʚʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʛʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʯʠ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʠʪʝʣʴʥʦʡ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʧʨʦʮʝʩʩ, ʠʥʪʝʛʨʠʨʫʶʱʠʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ, ʘʜʘʧʪʘʮʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʩʣʫʛ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʛʨʘʞʜʘʥʩʢʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ. ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ 
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çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʟʘʢʨʝʧʣʝʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʦʩʫʝɦʩʪʚʣʷʶʱʝʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʮʝʥʟʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ [1].  

ʆʜʥʘʢʦ, ʤʳ ʜʦʣʞʥʳ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʝʨʤʠʥ çʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠè ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʥʝ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʜʦʢʪʨʠʥʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʝʜʠʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ.  

ʊʘʢ, ɽ. ʉ. ʌʨʦʣʦʚʘ ʠ ʄ. ɺ. ʂʦʨʦʪʢʦʚʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ [2, ʩ. 58].  

ʄ. ɺ. ɹʦʛʫʩʣʘʚʩʢʠʡ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʘʩʧʝʢʪʝ, 

ʦʧʨʝʜʝʣʷʷ ʨʘʟʚʠʪʠʝ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [3, ʩ. 112]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʆ. ɸ. ʐʢʣʷʨʦʚʘ ʠ  

ɺ. ɺ. ʊʠʫʥʦʚʘ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʢ ʨʝʩʫʨʩʘ 

ʨʘʟʚʠʪʠʷ [4, ʩ. 74]. ʆʙʦʙʱʘʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ, 

ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʚʳʟʦʚʘʤʠ. 

ʌɻʆʉ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʪʨʫʢʪʫʨʝ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʫʩʣʦʚʠʷʤ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʜʦʰʢʦʣʴʥʦʛʦ, ʥʘʯʘʣʴʥʦʛʦ, ʦʩʥʦʚʥʦʛʦ, ʩʨʝʜʥʝʛʦ), ʯʪʦ ʧʨʷʤʦ ʟʘʢʨʝʧʣʝʥʦ ʚ ʩʪ. 

11 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʋʢʘʟʘʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʠ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʄʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉ ʠʤʝʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʚʢʣʶʯʘʶʱʫʶ ʬʝʜʝʨʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ.  

ʅʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʦʩʚʝʱʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʝ ʠ ʫʪʚʝʨʞʜʘʶʱʝʝ ʩʪʘʥʜʘʨʪʳ, ʠ 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ (ʈʦʩʦʙʨʥʘʜʟʦʨ), 

ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʝ ʬʫʥʢʮʠʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʈʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷè [5].  

ɼʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʪʚʝʨʞʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʳ, ʥʘʧʨʠʤʝʨ, ʇʨʠʢʘʟʦʤ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʦʪ 31.05.2021 ˉ 286 

ʫʪʚʝʨʞʜʝʥ ʌɻʆʉ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [6], ʘ ʇʨʠʢʘʟʦʤ 
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ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʦʪ 31.05.2021 ˉ 287 ï ʌɻʆʉ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ [7].  

ɼʣʷ ʥʦʚʳʭ ʨʝʛʠʦʥʦʚ, ʠʥʪʝʛʨʠʨʫʶʱʠʭʩʷ ʚ ʨʦʩʩʠʡʩʢʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʵʪʘʧ ʘʜʘʧʪʘʮʠʠ ʣʦʢʘʣʴʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʢ 

ʬʝʜʝʨʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʠʣʠʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ 

ʜʝʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʝ 

ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ.  

ʂ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʨʠʥʮʠʧʘʤ, ʟʘʢʨʝʧʣʝʥʥʳʤ ʚ ʩʪ. 3 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʦʪʥʦʩʷʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʛʘʨʘʥʪʠʷ ʧʨʘʚʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʝʜʠʥʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʯʸʪ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʉ. ɻ. ɺʦʨʦʚʱʠʢʦʚ ʠ ʄ. ʄ. 

ʅʦʚʦʞʠʣʦʚʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ), 

ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (SWOT-ʘʥʘʣʠʟ, ʩʮʝʥʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ), ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʨʨʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ (ʵʣʝʢʪʨʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʞʫʨʥʘʣʳ ʠ ʜʥʝʚʥʠʢʠ) [8, ʩ. 154].  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ: ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʜʠʥʘʤʠʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, 

ʩʪʝʧʝʥʴ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʩʪʦʷʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʕʤʧʠʨʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʘ ʜʝʡʩʪʚʫʶʱʘʷ ʇʨʦʛʨʘʤʤʘ 

ʨʘʟʚʠʪʠʷ ɻɹʆʋ çʄʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʣʠʮʝʡ ˉ1 ʛ.ʦ. ɼʦʥʝʮʢè ʥʘ 2024-2029 ʛʛ. 

[9]. ɸʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʮʝʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʪʢʨʳʪʳʭ 

ʜʘʥʥʳʭ [10], ʧʦʢʘʟʘʣ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʢʦʥʪʠʥʛʝʥʪʘ ʫʯʘʱʠʭʩʷ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʜʥʘʢʦ ʚʳʷʚʠʣ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʦʪʩʫʪʩʪʚʫʶʪ 

ʩʪʘʚʢʠ ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʯʠʪʝʣʴ-ʣʦʛʦʧʝʜ ʠ ʫʯʠʪʝʣʴ-

ʜʝʬʝʢʪʦʣʦʛ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʝʘʣʠʟʘʮʠʶ ʠʥʢʣʶʟʠʚʥʦʛʦ ʧʦʜʭʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʳʜʝʣʝʥʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʟʘ 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ.  

ɼʝʡʩʪʚʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʣʠʮʝʷ ʩʦʜʝʨʞʠʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʝʨʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʨʨʝʣʠʨʫʶʱʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ: ʚʥʝʜʨʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʩʪʘʥʜʘʨʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ 
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ʚʦʩʧʠʪʘʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʨʘʟʚʠʪʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʜʥʘʢʦ ʝʸ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʯʨʝʟʤʝʨʥʘʷ ʦʙʦʙʱʸʥʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʦʢ, ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʢʨʝʪʥʳʭ, ʠʟʤʝʨʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (KPI), ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʩ 

ʫʢʘʟʘʥʠʝʤ ʩʨʦʢʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ. 

ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʫʯʘʩʪʠʝ ʚ ʛʨʘʥʪʦʚʳʭ 

ʢʦʥʢʫʨʩʘʭ ʠʣʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 

13.07.2015 ˉ 224-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝ, 

ʤʫʥʠʮʠʧʘʣʴʥʦ-ʯʘʩʪʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [11]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʢʦʥʢʨʝʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʣʠʮʝʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʝʸ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚ 

ʜʝʡʩʪʚʝʥʥʳʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ. ʂʣʶʯʝʚʳʤʠ ʧʨʝʜʣʘʛʘʝʤʳʤʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʷʚʣʷʶʪʩʷ:  

1. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʠʥʘʤʠʢʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ;  

2. ʉʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʣʠʮʝʷ ʰʢʦʣʴʥʦʛʦ ʚʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʢʣʫʙʘ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʢʨʘʝʚʝʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

3. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʷ ʫʯʘʩʪʠʝ ʚ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʯʝʤʧʠʦʥʘʪʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ;  

4. ɺʚʝʜʝʥʠʝ ʚ ʰʪʘʪʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʩʪʘʚʦʢ ʫʯʠʪʝʣʷ-ʣʦʛʦʧʝʜʘ ʠ ʫʯʠʪʝʣʷ-

ʜʝʬʝʢʪʦʣʦʛʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʜʝʪʝʡ ʩ ʦʩʦʙʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ;  

5. ʇʣʘʥʦʤʝʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʘʨʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʠʩʪʝʤʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʮʠʬʨʦʚʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʚʣʝʯʝʥʠʷ 

ʚʥʝʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʦʱʨʝʥʠʷ ʧʝʜʘʛʦʛʦʚ ʟʘ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʠ ʦʣʠʤʧʠʘʜʘʤ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʟʚʦʣʠʪ ʧʝʨʝʚʝʩʪʠ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʠʟ ʬʦʨʤʘʣʴʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʚ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʘʜʘʧʪʘʮʠʶ ʣʠʮʝʷ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʠʩʪʝʤʥʫʶ ʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɽʸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʯʝʪʢʦʩʪʠ ʮʝʣʝʧʦʣʘʛʘʥʠʷ, ʢʦʥʢʨʝʪʥʦʩʪʠ ʠ ʠʟʤʝʨʠʤʦʩʪʠ 

ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʣʠʯʠʷ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 
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ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʦʪ ʘʜʝʢʚʘʪʥʦʛʦ ʫʯʸʪʘ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ. ʅʘ ʧʨʠʤʝʨʝ ɻɹʆʋ çʄʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʣʠʮʝʡ ˉ1 

ʛ.ʦ. ɼʦʥʝʮʢè ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ 

ʧʨʦʛʨʘʤʤ ʪʨʝʙʫʝʪ ʠʭ ʜʝʪʘʣʠʟʘʮʠʠ, ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʟʘ ʩʯʝʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʬʦʢʫʩʠʨʦʚʢʠ ʥʘ ʢʦʥʢʨʝʪʥʳʭ, 

ʠʟʤʝʨʠʤʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʦʩʪʠʞʝʥʠʶ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ. 
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ʋɼʂ: 377.6 
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ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
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ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʢ 

ʘʜʘʧʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʝʡʩʷ ʦʪʨʘʩʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʦʪʨʘʩʣʴ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 
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Abstract: The article is devoted to the analysis of scientific approaches to the 

integrated training of mid-level specialists for the transport industry. Integrated 
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʦʩʤʳʩʣʝʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʜʘʯʘ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʛʦʪʦʚʠʪʴ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ. ʉʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʪʨʝʙʫʝʪ 
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ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʩʚʝʪʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʵʪʠ ʦʩʥʦʚʘʥʠʷ ʦʪʨʘʞʘʶʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʦʪ ʟʥʘʥʠʝʚʦʡ ʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʦʰʣʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʕ.ʌ. ɿʝʝʨ, ʩʚʷʟʘʥʳ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʛʦʩʷ ʤʠʨʘ [4, ʩ. 34]. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜ. ʇʨʠ ʵʪʦʤ 

ʤʦʜʫʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʭ 

ʙʣʦʢʦʚ ï ʤʦʜʫʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ. ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʪʨʝʙʫʝʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ 

ʧʦʜʭʦʜʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʝ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʦʪʨʘʞʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʩʧʝʢʪ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟ 

ʥʠʭ.  

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʪʨʫʜʘʭ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʢ ʮʝʣʦʩʪʥʦʡ 

ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʆ.ɹ. ʏʠʪʘʝʚʘ ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢʘʢ 

çʮʝʣʦʩʪʥʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʠ 

ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʝʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘè [8, ʩ. 57]. ʉʠʩʪʝʤʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝ 

ʮʝʣʝʡ, ʩʦʜʝʨʞʘʥʠʷ, ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʀʥʪʝʛʨʘʪʠʚʥʦ-ʤʦʜʫʣʴʥʳʡ ʧʦʜʭʦʜ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʨʘʙʦʪʘʭ ɺ.ɺ. ʂʘʨʧʦʚʘ ʠ 

ʄ.ʅ. ʂʘʪʭʘʥʦʚʘ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʫʣʝʡ, ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʦʜʛʦʪʦʚʢʠ. ɸʚʪʦʨʳ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ çʠʥʪʝʛʨʘʪʠʚʥʦ-ʤʦʜʫʣʴʥʳʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 

ʢ ʟʘʧʨʦʩʘʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡè [6, ʩ. 68]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʤʦʜʫʣʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʘʷ ʝʜʠʥʠʮʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
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ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʦʧʳʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʦʜʫʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʅ.ɺ. ɹʦʨʦʜʠʥʘ, ʄ.ɺ. 

ɻʦʨʦʥʦʚʠʯ ʠ ɽ.ʉ. ʉʘʤʦʡʣʦʚʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʦʨʛʘʥʠʟʘʮʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʯʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʤʦʜʫʣʠ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʝʜʠʥʠʮʳ, ʯʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ)è [2, ʩ. 37]. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʩʪʘʚʰʠʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʖ.ɻ. ʊʘʪʫʨ ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʢʘʢ çʠʥʪʝʛʨʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʣʠʯʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʠ ʪʠʧʠʯʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʘʣʴʥʳʭ 

ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʥʠʡ, ʫʯʝʙʥʦʛʦ ʠ ʞʠʟʥʝʥʥʦʛʦ 

ʦʧʳʪʘ, ʮʝʥʥʦʩʪʝʡ ʠ ʥʘʢʣʦʥʥʦʩʪʝʡè [7, ʩ. 23]. ɺ.ʀ. ɹʘʡʜʝʥʢʦ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʩʫʤʤʘ ʫʩʚʦʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ [1, 

ʩ. 28]. 

ɼʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʪʨʫʜʘʭ ʀ.ɸ. ɿʠʤʥʝʡ, ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʨʛʘʥʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʚʢʣʶʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ 

ʘʢʪʠʚʥʫʶ ʫʯʝʙʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀ.ɸ. ɿʠʤʥʷʷ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʪʦʣʴʢʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʯʝʨʝʟ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘè [5, ʩ. 186]. 

ɼʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʠʪʫʘʮʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʛʦʪʦʚʢʠ. 

ʃʠʯʥʦʩʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʥʘʰʝʜʰʠʡ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʘʭ ʂ.ʗ. 

ɺʘʟʠʥʦʡ, ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, 

ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɸʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʤʦʜʫʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʘʤʦʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʦʪʤʝʯʘʷ, ʯʪʦ 

çʢʘʞʜʳʡ ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʘʶʱʝʛʦʩʷè [3, ʩ. 45]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʥʦ ʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʩʪʘʚʠʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ, ʦʪʨʘʞʘʶʱʫʶ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʢʘʞʜʦʛʦ ʧʦʜʭʦʜʘ. 

ʊʘʙʣʠʮʘ 1.  
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ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʭʦʜʦʚ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɸʚʪʦʨ(ʳ) ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʏʠʪʘʝʚʘ ʆ.ɹ. ʎʝʣʦʩʪʥʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʂʘʨʧʦʚ ɺ.ɺ., 

ʂʘʪʭʘʥʦʚ ʄ.ʅ. 

ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʦʜʫʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʛʠʙʢʦʩʪʴ ʠ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ 

ʪʨʫʜʘ. 

ɹʦʨʦʜʠʥʘ ʅ.ɺ., 

ɻʦʨʦʥʦʚʠʯ 

ʄ.ɺ., 

ʉʘʤʦʡʣʦʚʘ 

ɽ.ʉ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʫʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʯʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʝ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʝʜʠʥʠʮʳ, ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʜʛʦʪʦʚʢʠ. 

ɿʝʝʨ ʕ.ʌ. ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ ʤʠʨʘ. 

ɿʠʤʥʷʷ ʀ.ɸ. ʇʨʦʮʝʩʩ ʚʢʣʶʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʘʢʪʠʚʥʫʶ ʫʯʝʙʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʦʜʝʣʠʨʫʶʱʫʶ 

ʩʠʪʫʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʠʥʪʝʛʨʘʮʠʶ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʛʦʪʦʚʢʠ. 

ɺʘʟʠʥʘ ʂ.ʗ. ʇʨʦʮʝʩʩ ʩʘʤʦʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʶʱʠʡ ʫʩʣʦʚʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʩʢʨʳʪʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʧʦʜʭʦʜʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʦʙʱʠʭ 

ʧʦʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʫʱʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

1. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʡ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʚʢʣʶʯʘʶʱʝʡ ʟʥʘʥʠʷ, 

ʫʤʝʥʠʷ, ʦʧʳʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ. 
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2. ɺ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʣʝʞʠʪ ʠʜʝʷ ʚʟʘʠʤʦʩʚʷʟʠ ʠ 

ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʬʦʨʤ ʠ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 

3. ʄʦʜʫʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʩʪʫʧʘʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʭ ʙʣʦʢʦʚ ï ʤʦʜʫʣʝʡ. 

4. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʫʶ ʧʦʟʠʮʠʶ 

ʦʙʫʯʘʶʱʝʛʦʩʷ, ʝʛʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʤʦʜʝʣʠʨʫʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ. 

5. ʈʝʟʫʣʴʪʘʪʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʥʦʩʪʴ 

ʩʧʝʮʠʘʣʠʩʪʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ 

ʤʝʥʷʶʱʝʛʦʩʷ ʤʠʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ: ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ï ʵʪʦ ʮʝʣʦʩʪʥʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ) ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʫʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʛʦʩʷ ʤʠʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʜʭʦʜʦʚ (ʩʠʩʪʝʤʥʦʛʦ, ʠʥʪʝʛʨʘʪʠʚʥʦ-ʤʦʜʫʣʴʥʦʛʦ, 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ, ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ, ʣʠʯʥʦʩʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ), 

ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʩʬʝʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʩʣʦʞʥʦʩʪʴʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʡʜʝʥʢʦ ɺ.ʀ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ): ʄʝʪʦʜʠʯʝʩʢʦʝ 

ʧʦʩʦʙʠʝ. ʀʟʜ. 2-ʝ. ï ʄ.: ʀʎʇʂʇʉ, 2005.-114 ʩ. 

2. ɹʦʨʦʜʠʥʘ ʅ.ɺ., ɻʦʨʦʥʦʚʠʯ ʄ.ɺ., ʉʘʤʦʡʣʦʚʘ ɽ.ʉ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʜʫʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ: ʋʯʝʙ. ʧʦʩʦʙʠʝ. ɽʢʘʪʝʨʠʥʙʫʨʛ: 

ʀʟʜ-ʚʦ ʈʦʩ. ʛʦʩ. ʧʨʦʬ.-ʧʝʜ. ʫʥ-ʪʘ, 2006. 242 ʩ. 



 

308 
 

3. ɺʘʟʠʥʘ ʂ.ʗ. ʉʘʤʦʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʠ ʤʦʜʫʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. - ʅ. ʅʦʚʛʦʨʦʜ, 

1991.-122 ʩ. 

4. ɿʝʝʨ, ʕ.ʌ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ / ʕ.ʌ. ɿʝʝʨ, ɸ.ʄ. ʇʘʚʣʦʚʘ, ɿ.ɿ. ʉʳʤʘʥʶʢ. ʄʦʩʢʚʘ, 

2005. 

5. ɿʠʤʥʷʷ, ʀ.ɸ. ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʩʠʭʦʣʦʛʠʷ: ʫʯʝʙ. ʜʣʷ ʚʫʟʦʚ / ʀ.ɸ. ɿʠʤʥʷʷ // 3-

ʝ ʠʟʜ., ʧʝʨʝʩʤʦʪʨ. ʄʦʩʢʚʘ: ʄʇʉʀ; ɺʦʨʦʥʝʞ: ʄʆɼʕʂ, 2010. 448 ʩ. 

6. ʂʘʨʧʦʚ ɺ.ɺ. ʀʥʚʘʨʠʘʥʪʥʘʷ ʤʦʜʝʣʴ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʧʨʠ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʧʦʜʛʦʪʦʚʢʝ ʚ ʚʫʟʝ / ɺ.ɺ. ʂʘʨʧʦʚ, ʄ.ʅ. ʂʘʪʭʘʥʦʚ ï ʄ.; ʉʇʙ.: 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʧʨʦʙʣʝʤ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, 1992. ï 

141 ʩ. 

7. ʊʘʪʫʨ ʖ.ɻ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʜʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʘ // ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʛʦʜʥʷ. ï 2004. - ˉ 3.- ʉ.20-26. 

8. ʏʠʪʘʝʚʘ ʆ.ɹ. ʀʥʪʝʛʨʘʮʠʷ ʧʨʦʬʝʩʩʠʡ ʥʘʯʘʣʴʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ / ʆ.ɹ. ʏʠʪʘʝʚʘ, ɸ.ɸ. ɺʦʣʦʜʘʨʩʢʘʷ ʠ ʜʨ. ï ʄ. : 

ʠʟʜ-ʚʦ ʅʆʋ çʀʉʆʄè, 2006. ï 151 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

309 
 

ʋɼʂ 796.03 

ʐʠʪʦʚ ɼ.ɻ., ɸʙʨʘʤʝʥʢʦʚ ʂ.ɸ., ʖʜʠʥ ɼ.ɼ. 

ʉʘʨʘʪʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʶʨʠʜʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 

 

ɿɸʈʆɾɼɽʅʀɽ ʉʇʆʈʊɸ ɺ ʉɸʈɸʊʆɺʉʂʆʁ ɻʋɹɽʈʅʀʀ 

ɺ ʂʆʅʎɽ XIX - ʅɸʏɸʃɽ XX ɺɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʧʦʨʪʘ 

ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚ ʢʦʥʮʝ XIX - ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ, ʧʦʜʯʝʨʢʠʚʘʷ 

ʝʛʦ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʦʣʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʷʭʪ-ʢʣʫʙʘ ʚ ʩʪʘʥʦʚʣʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʪʘʢʠʭ ʢʘʢ ʧʘʨʫʩʥʳʡ, ʛʨʝʙʥʦʡ, ʢʦʥʴʢʦʙʝʞʥʳʡ, 

ʛʠʤʥʘʩʪʠʢʘ ʠ ʚʝʣʦʩʧʦʨʪ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ 

ʤʘʩʩʦʚʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʧʦʨʪʘ ʚ ʨʝʛʠʦʥʝ ʥʘʯʘʣʘʩʴ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 1917 ʛʦʜʘ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʨʥʝʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʝʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʣʠ ʚ ʦʙʱʝʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʷ ʩʧʦʨʪʘ, ʩʧʦʨʪʠʚʥʳʡ ʢʣʫʙ, ʷʭʪ-ʢʣʫʙ, ʉʘʨʘʪʦʚʩʢʘʷ 

ʛʫʙʝʨʥʠʷ. 
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THE BEGINNING OF SPORT IN THE SARATOV PROVINCE  

IN THE LATE XIX - EARLY XX CENTURIES 

 

Abstract. The article examines the process of birth and development of sport in the 

Saratov province at the end in the late xix - early xx centuries, emphasizing its close 

connection with socio-cultural and economic aspects. Special attention is paid to the 

role of the Saratov yacht club in establishing various sports such as sailing, rowing, 

skating, gymnastics and cycling, as well as the influence of socio-political factors 

on the availability of physical culture. In the concluded, the mass and accessibility 

of sports in the region began only after the revolutionary transformations of 1917. 

This highlights the importance of studying the historical roots of physical culture to 

understand its modern role in society. 

Key words: sports history, sports club, yacht club, Saratov province. 

 

ʈʘʟʚʠʪʠʝ ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʠʩʪʦʨʠʠ, 

ʦʪʨʘʞʘʶʱʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ, ʢʫʣʴʪʫʨʥʳʭ 

ʮʝʥʥʦʩʪʝʡ, ʪʝʭʥʦʣʦʛʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʳ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʦʜʨʦʙʥʝʝ 

ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ ʟʘʨʦʞʜʝʥʠʷ ʩʧʦʨʪʘ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʢʦʥʮʘ XIX - 

ʥʘʯʘʣʘ XX ʚʝʢʦʚ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʦʧʨʦʩʘ ʦʙʫʩʣʦʚʣʝʥʘ ʟʥʘʯʠʤʦʩʪʴʶ ʠʟʫʯʝʥʠʷ 

ʠʩʪʦʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʵʚʦʣʶʮʠʠ 

ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʪʴ ʝʛʦ ʨʦʣʴ ʠ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʦʟʥʘʥʠʝ, ʩʦʜʝʡʩʪʚʦʚʘʪʴ 

ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʪʴ ʯʫʚʩʪʚʦ ʧʘʪʨʠʦʪʠʟʤʘ ʠ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʛʣʫʙʣʷʪʴ ʧʦʥʠʤʘʥʠʝ ʤʥʦʛʦʛʨʘʥʥʦʩʪʠ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʬʫʥʢʮʠʡ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʤʘʩʩʦʚʦʛʦ ʩʧʦʨʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʩʣʦʞʥʦ ʚʦʩʩʦʟʜʘʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʩʧʦʨʪʠʚʥʦʡ 

ʞʠʟʥʠ ʉʘʨʘʪʦʚʘ ʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʝʨʴʝʟʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʥʦʪʦʡ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ 

ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʯʠʪʘʪʝʣʝʡ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʥʦʩʠʪ ʦʙʨʳʚʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ. 

ɼʣʷ ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʨʘʩʢʨʳʪʠʷ ʦʙʦʟʥʘʯʝʥʥʦʡ ʪʝʤʳ ʥʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʨʭʠʚʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ɻɸʉʆ). ʇʨʠ ʘʥʘʣʠʟʝ ʧʝʨʝʯʥʷ ʘʨʭʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʨʝʜʠ ʧʨʦʯʠʭ ʠʟʜʘʥʠʡ 

ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʢʥʠʛʫ ɻ.ʇ. ʃʠʧʠʥʘ: çʉʪʨʘʥʠʮʳ ʠʟ ʠʩʪʦʨʠʠ ʩʧʦʨʪʘ ʚ ʉʘʨʘʪʦʚʝ ʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠè. ɸʚʪʦʨ, ʷʚʣʷʚʰʠʡʩʷ ʚ 1960-ʝ ʛʛ. ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠʩʧʦʣʥʷʷ ʦʙʷʟʘʥʥʦʩʪʠ ʜʦʮʝʥʪʘ, ʧʦʩʚʷʪʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʩʪʦʨʠʢʦ-ʩʧʦʨʪʠʚʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘ. 

ʆʙʨʘʪʠʚʰʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʳʷʚʣʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʝʨʝʡʪʠ ʢ ʬʘʢʪʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʨʘʩʢʨʳʚʘʶʱʝʤʫ ʢʦʥʢʨʝʪʥʳʝ ʩʦʙʳʪʠʷ ʠ 

ʷʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʩʪʦʨʠʶ ʩʧʦʨʪʘ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. 

ʉʧʦʨʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʧʨʝʜʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʠ ʬʦʨʤʠʨʦʚʘʣʦʩʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʫʯʨʝʞʜʝʥʠʷ ʩʧʦʨʪʠʚʥʳʭ ʦʙʱʝʩʪʚ ʚ ʚʠʜʝ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʠʥʦʩʪʨʘʥʮʘʤʠ ï ʢʨʫʧʥʳʤʠ 

ʧʨʦʤʳʰʣʝʥʥʠʢʘʤʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʠʤʝʚʰʠʭ ʠʥʪʝʨʝʩʳ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ 1860 ʛʦʜʫ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚʦʟʥʠʢ ʘʥʛʣʠʡʩʢʠʡ ʢʣʫʙ ʣʘʫʥ-

ʪʝʥʥʠʩʘ, ʘ ʩʧʫʩʪʷ ʪʨʠ ʛʦʜʘ ï ʥʝʤʝʮʢʠʡ ʛʠʤʥʘʩʪʠʯʝʩʢʠʡ ʢʨʫʞʦʢ. 

ʉʚʦʠ ʩʧʦʨʪʠʚʥʳʝ ʦʙʱʝʩʪʚʘ, ʩʪʘʨʘʷʩʴ ʚʦ ʚʩʸʤ ʧʦʜʨʘʞʘʪʴ ʠʥʦʩʪʨʘʥʮʘʤ, ʥʘʯʘʣʠ 

ʩʦʟʜʘʚʘʪʴ ʠ ʨʫʩʩʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʨʫʧʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʠʤʧʝʨʘʪʦʨʦʤ ʅʠʢʦʣʘʝʤ I ʚ 1846 ʛʦʜʫ ʙʳʣ ʫʯʨʝʞʜʝʥ 

ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʷʭʪ-ʢʣʫʙ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʯʣʝʥʦʚ 

ʮʘʨʩʪʚʫʶʱʝʛʦ ʜʦʤʘ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʛʦ ʩʦʩʣʦʚʠʷ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ, ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʨʫʛʦʚ, ʘʥʘʣʦʛʠʯʥʳʝ 

ʢʣʫʙʳ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʷʜʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʪʨʘʥʳ, ʚʢʣʶʯʘʷ 

ʉʘʨʘʪʦʚ, ʛʜʝ ʩʦʟʜʘʥʥʳʡ ʚ 1876 ʛʦʜʫ ʷʭʪ-ʢʣʫʙ ʦʩʪʘʚʘʣʩʷ, ʧʦ ʤʥʝʥʠʶ ɻ.ʇ. 
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ʃʠʧʠʥʘ, ʝʜʠʥʩʪʚʝʥʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʢʘʢ ʚ ʩʘʤʦʤ 

ʛʦʨʦʜʝ, ʪʘʢ ʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʛʫʙʝʨʥʠʠ.  

ʆʜʥʘʢʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʄ.ʈ. ʉʣʠʞʝʚʩʢʦʡ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʚ ʉʘʨʘʪʦʚʝ ʫʞʝ ʚ 1859 ʛʦʜʫ ʩʫʱʝʩʪʚʦʚʘʣʦ çʆʙʱʝʩʪʚʦ ʦʭʦʪʥʠʢʦʚ ʢʦʥʩʢʦʛʦ 

ʙʝʛʘè. ɺʧʦʩʣʝʜʩʪʚʠʠ ʢʦʥʥʳʡ ʩʧʦʨʪ, ʚʢʣʶʯʘʚʰʠʡ ʚ ʩʝʙʷ ʚʳʝʟʜʢʫ ʣʦʰʘʜʝʡ, 

ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ, ʨʳʩʠʩʪʳʝ ʙʝʛʘ, ʩʢʘʯʢʠ ʠ ʢʨʦʩʩʳ ʧʨʠʦʙʨʸʣ ʥʝʤʘʣʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ [3, ʉ. 85]. ɺʦʟʤʦʞʥʦ, ɻ.ʇ. ʃʠʧʠʥ 

ʠʩʢʣʶʯʘʣ ʢʦʥʥʳʡ ʩʧʦʨʪ ʠʟ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʧʦʨʪʘ ʠ ʥʝ ʧʨʠʟʥʘʚʘʣ 

ʜʘʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʢʘʢ ʩʧʦʨʪʠʚʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʀʤʝʥʥʦ ʫʢʘʟʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʛʣʦ ʧʦʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʡ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʉʘʨʘʪʦʚʩʢʦʛʦ ʷʭʪ-ʢʣʫʙʘ ʙʳʣ ʥʝʚʝʣʠʢ, ʯʠʩʣʝʥʥʦʩʪʴ ʝʛʦ 

ʫʯʘʩʪʥʠʢʦʚ ʜʘʞʝ ʚ ʧʠʢʦʚʳʝ ʧʝʨʠʦʜʳ ʥʝ ʧʨʝʚʳʰʘʣʘ ʩʪʘ ʧʷʪʠʜʝʩʷʪʠ ʯʝʣʦʚʝʢ. 

ɽʛʦ ʦʩʥʦʚʘʪʝʣʷʤʠ ʚʳʩʪʫʧʘʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʥʘʪʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʜʚʦʨʷʥʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʦʬʠʮʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʫʩʪʘʚʝ, 

ʚʩʪʫʧʠʪʴ ʚ ʢʣʫʙ ʙʳʣʦ ʢʨʘʡʥʝ ʥʝʧʨʦʩʪʦ. ʂʨʘʡʥʝ ʚʳʩʦʢʠʝ ʯʣʝʥʩʢʠʝ ʚʟʥʦʩʳ, 

ʩʠʩʪʝʤʘ ʩʪʨʦʛʦʡ ʙʘʣʣʦʪʠʨʦʚʢʠ, ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʧʦʨʫʯʝʥʠʡ ʠ ʨʷʜ ʜʨʫʛʠʭ 

ʫʩʣʦʚʠʡ ʷʚʥʦ ʥʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʤʘʣʦʠʤʫʱʠʭ. ʊʘʢ, ʢʘʥʜʠʜʘʪʫʨʘ ʦʜʥʦʛʦ 

ʠʟ ʩʣʫʞʘʱʠʭ ʫʧʨʘʚʣʝʥʠʷ ʈʷʟʘʥʦ-ʋʨʘʣʴʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʩʠʣʴʥʝʡʰʝʛʦ 

ʢʦʥʴʢʦʙʝʞʮʘ ʛʦʨʦʜʘ ʉ. ɺʝʩʝʣʦʚʩʢʦʛʦ ʜʚʘʞʜʳ ʚʳʜʚʠʛʘʣʘʩʴ ʚ ʷʭʪ-ʢʣʫʙ ʠ ʧʨʠ 

ʛʦʣʦʩʦʚʘʥʠʠ ʦʙʘ ʨʘʟʘ ʙʳʣʦ ʟʘʙʘʣʣʦʪʠʨʦʚʘʥʘ. ʀ ʣʠʰʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ɺʝʩʝʣʦʚʩʢʠʡ ʫʩʪʘʥʦʚʠʣ ʨʝʢʦʨʜ ʛʦʨʦʜʘ ʧʦ ʙʝʛʫ ʥʘ ʢʦʥʴʢʘʭ, ʝʤʫ, ʥʘʢʦʥʝʮ, 

ʫʜʘʣʦʩʴ ʩʪʘʪʴ ʯʣʝʥʦʤ ʵʪʦʛʦ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʛʦ ʢʣʫʙʘ [2, ʉ. 6-7].  

ɼʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʧʝʨʚʦʡ ʛʨʝʙʥʦʡ ʛʦʥʢʠ 1879 

ʛʦʜʘ, ʧʨʦʚʝʜʸʥʥʦʡ ʉʘʨʘʪʦʚʩʢʠʤ ʨʝʯʥʳʤ ʷʭʪ-ʢʣʫʙʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʄʠʭʘʠʣʘ ʅʠʢʦʣʘʝʚʠʯʘ ʏʝʨʥʳʰʝʚʩʢʦʛʦ, ʩʳʥʘ 

ʠʟʚʝʩʪʥʦʛʦ ʧʫʙʣʠʮʠʩʪʘ ʅʠʢʦʣʘʷ ɻʘʚʨʠʣʦʚʠʯʘ ʏʝʨʥʳʰʝʚʩʢʦʛʦ.  

ɻ.ʇ. ʃʠʧʠʥ ʦʪʤʝʯʘʣ, ʯʪʦ ʠʤʝʥʥʦ ʷʭʪ-ʢʣʫʙ ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʟʘʨʦʞʜʝʥʠʶ ʚ 

ʉʘʨʘʪʦʚʝ ʥʝ ʪʦʣʴʢʦ ʧʘʨʫʩʥʦʛʦ, ʛʨʝʙʥʦʛʦ ʠ ʢʦʥʴʢʦʙʝʞʥʦʛʦ ʩʧʦʨʪʘ, ʥʦ ʠ 

ʩʧʦʨʪʠʚʥʦʡ ʛʠʤʥʘʩʪʠʢʠ.   

ʅʘ ʦʜʥʦʡ ʠʟ ʛʦʨʦʜʩʢʠʭ ʧʣʦʱʘʜʦʢ ʟʠʤʦʡ ʨʫʢʦʚʦʜʩʪʚʦ ʷʭʪ-ʢʣʫʙʘ ʦʪʢʨʳʚʘʣʠ 

ʢʘʪʦʢ (ʥʘ ʤʝʩʪʝ ʩʢʚʝʨʘ, ʚ ʢʦʪʦʨʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʧʘʤʷʪʥʠʢ 

çʇʝʨʚʦʡ ʫʯʠʪʝʣʴʥʠʮʝè), ʦʜʥʘʢʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʬʠʮʠʘʣʴʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ 

ʢʦʥʴʢʘʤ ʥʘ ʥʸʤ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʊʦʣʴʢʦ ʥʘʯʠʥʘʷ ʩ 1890 ʛʦʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʨʝʛʫʣʷʨʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʪʫʨʥʠʨʳ ʧʦ ʢʦʥʴʢʘʤ ʠ ʬʠʛʫʨʥʦʤʫ ʢʘʪʘʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 1892 ʛʦʜʫ ʚ 

ʉʘʨʘʪʦʚʝ ʩʦʩʪʦʷʣʦʩʴ ʧʝʨʚʝʥʩʪʚʦ ʥʘ ʟʚʘʥʠʝ ʣʫʯʰʝʛʦ ʢʦʥʴʢʦʙʝʞʮʘ, ʧʦʙʝʜʫ ʚ 

ʢʦʪʦʨʦʤ ʦʜʝʨʞʘʣ ʩʧʦʨʪʩʤʝʥ ʉ. ɽʨʰʦʚ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʪʘʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ ʨʦʩʪʘ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʘʨʘʪʦʚʩʢʠʭ ʩʧʦʨʪʩʤʝʥʦʚ-

ʢʦʥʴʢʦʙʝʞʮʝʚ. ʅʘʧʨʠʤʝʨ, ʚ 1904 ʛʦʜʫ ɺʝʩʝʣʦʚʩʢʠʡ ʫʩʪʘʥʦʚʠʣ ʨʝʢʦʨʜ ʛʦʨʦʜʘ 

ʥʘ ʪʨʠ ʚʝʨʩʪʳ (3,2 ʢʤ), ʧʦʢʘʟʘʚ ʚʨʝʤʷ 5 ʤʠʥ 20,5 ʩʝʢ, ʢʦʪʦʨʳʡ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʦʩʪʘʚʘʣʩʷ ʥʝʧʨʝʚʟʦʡʜʸʥʥʳʤ. ɺ 1905 ʛʦʜʫ ʇ. ʃʦʧʫʭʠʥ ʟʘʥʷʣ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ 

ʈʦʩʩʠʠ, ʘ ʚ 1910 ʛʦʜʫ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ ʧʘʨʥʦʤʫ ʢʘʪʘʥʠʶ ʦʥ ʩʦ ʩʚʦʝʡ 
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ʧʘʨʪʥʸʨʰʝʡ ʟʘʥʷʣʠ ʧʝʨʚʦʝ ʤʝʩʪʦ, ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʚ ʄʦʩʢʚʝ. ʅʦ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʉʘʨʘʪʦʚʘ ʟʘʥʷʪʠʷ ʵʪʠʤʠ ʚʠʜʘʤʠ 

ʩʧʦʨʪʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ ʧʨʠʦʙʨʝʣʠ ʚʚʠʜʫ ʠʭ ʥʝʧʨʝʩʪʠʞʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʫʯʘʩʪʠʷ ʚ ʜʘʥʥʳʭ ʩʦʩʪʷʟʘʥʠʷʭ. ʈʦʜʠʪʝʣʠ ʟʘʯʘʩʪʫʶ ʩʪʨʦʛʦ 

ʚʦʩʧʨʝʱʘʣʠ ʜʝʪʷʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʥʠʭ, ʦʧʘʩʘʷʩʴ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʢʘʨʴʝʨʳ ʠʣʠ ʫʯʝʙʳ. ʅʝʨʝʜʢʦ ʩʧʦʨʪʩʤʝʥʳ ʧʨʠʙʝʛʘʣʠ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʩʝʚʜʦʥʠʤʦʚ, ʩʢʨʳʚʘʷ ʩʚʦʶ ʥʘʩʪʦʷʱʫʶ ʣʠʯʥʦʩʪʴ. ʀʟʚʝʩʪʥʳ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʝʨʝʥʦʩʠʣʦʩʴ [2, ʉ. 9]. 

ʉʘʨʘʪʦʚʩʢʠʡ ʷʭʪ-ʢʣʫʙ ʪʘʢʞʝ ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʟʘʥʷʪʠʷʤ ʛʠʤʥʘʩʪʠʢʦʡ ʚ 

ʨʝʛʠʦʥʝ. ʕʪʦ ʩʣʫʯʠʣʦʩʴ 9 ʤʘʷ 1898 ʛʦʜʘ, ʢʦʛʜʘ ʥʘ ʦʙʱʝʤ ʩʦʙʨʘʥʠʠ ʯʣʝʥʦʚ 

ʢʣʫʙʘ ʙʳʣʦ ʨʝʰʝʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʛʠʤʥʘʩʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʚ ʧʦʤʝʱʝʥʠʠ 

ʦʜʥʦʡ ʠʟ ʢʦʤʥʘʪ ʛʨʝʣʢʠ ʢʘʪʢʘ. ʇʨʠʯʸʤ ʯʘʩʪʴ ʛʠʤʥʘʩʪʠʯʝʩʢʠʭ ʩʥʘʨʷʜʦʚ ʙʳʣʘ 

ʠʟʛʦʪʦʚʣʝʥʘ ʚ ʤʘʩʪʝʨʩʢʠʭ ʷʭʪ-ʢʣʫʙʘ, ʘ ʯʘʩʪʴ ʧʨʠʦʙʨʝʪʝʥʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 

ʋʞʝ ʯʝʨʝʟ ʛʦʜ ʢ ʦʩʝʥʠ ʧʦʤʝʱʝʥʠʝ ʛʠʤʥʘʩʪʠʯʝʩʢʦʛʦ ʟʘʣʘ ʙʳʣʦ ʦʩʥʘʱʝʥʦ ʚʩʝʤʠ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʥʘʨʷʜʘʤʠ. ɿʘʥʷʪʠʷ ʥʦʩʠʣʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ 1900 

ʛʦʜʫ ʧʨʝʜʧʨʠʥʠʤʘʣʘʩʴ ʠʥʠʮʠʘʪʠʚʘ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʪʝʡ ʢ ʟʘʥʷʪʠʷʤ 

ʛʠʤʥʘʩʪʠʢʦʡ, ʦʜʥʘʢʦ ʜʘʥʥʘʷ ʤʝʨʘ ʦʢʘʟʘʣʘʩʴ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʠ ʦʞʠʜʘʝʤʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʧʨʠʥʝʩʣʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʠʥʪʝʨʝʩʘ ʢ 

ʟʘʥʷʪʠʷʤ ʛʠʤʥʘʩʪʠʢʦʡ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʣ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1912 ʛʦʜ ʯʠʩʣʦ ʨʝʛʫʣʷʨʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʟʘʥʷʪʠʷʭ 

ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ ʪʨʠʜʮʘʪʠ ʯʝʣʦʚʝʢ.  

ʊʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʷʭʪ-ʢʣʫʙʘ ʦʨʛʘʥʠʟʦʚʘʣʠʩʴ ʟʘʥʷʪʠʷ ʧʦ ʣʸʛʢʦʡ ʘʪʣʝʪʠʢʝ, 

ʬʫʪʙʦʣʫ ʠ ʧʣʘʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʜʚʫʭʢʦʣʸʩʥʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʠ ʧʦ 

ʚʝʣʦʩʠʧʝʜʥʦʤʫ ʩʧʦʨʪʫ.  

ʉʘʨʘʪʦʚʩʢʠʡ ʢʣʫʙ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʙʳʣ ʦʪʢʨʳʪ ʚ 1895 ʛ. ʀ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʴʢʦʚ 

ʠ ʛʠʤʥʘʩʪʠʢʠ, ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʨʠʦʙʨʸʣ ʧʦʧʫʣʷʨʥʦʩʪʴ. ɺʝʣʦʩʠʧʝʜ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʦʩʪʘʚʘʣʩʷ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʥʘʩʝʣʝʥʠʷ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʤʫ ʩʧʦʨʪʫ. ʇʦʵʪʦʤʫ 

ʯʠʩʣʦ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʦʚ. ʏʣʝʥʳ ʢʣʫʙʘ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʪʘʢʞʝ 

ʧʨʘʢʪʠʢʦʚʘʣʠ ʟʘʥʷʪʠʷ ʬʝʭʪʦʚʘʥʠʝʤ, ʛʠʤʥʘʩʪʠʢʦʡ ʠ ʰʘʭʤʘʪʘʤʠ.  

ʇʦ ʜʘʥʥʳʤ ɻ.ʇ. ʃʠʧʠʥʘ ʩ 1912 ʧʦ 1914 ʛʛ. ʚ ʉʘʨʘʪʦʚʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ 

ʩʧʦʨʪʠʚʥʦʝ ʦʙʱʝʩʪʚʦ çʉʧʦʨʪè, ʢʦʪʦʨʦʝ ʟʘ ʵʪʦʪ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʶ ʨʷʜʘ ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʛʦʨʦʜʝ ʠ ʧʨʦʚʝʜʝʥʠʶ 

ʙʦʣʴʰʦʛʦ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʝ, 

ʙʦʨʴʙʝ, ʧʦʜʥʷʪʠʷ ʪʷʞʝʩʪʝʡ, ʘʚʪʦ-ʤʦʪʦʛʦʥʢʘʤ ʠ ʬʫʪʙʦʣʫ. ʌʫʪʙʦʣʠʩʪʳ ʵʪʦʛʦ 

ʦʙʱʝʩʪʚʘ ʜʘʞʝ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʬʫʪʙʦʣʴʥʦʛʦ ʩʦʶʟʘ.  

ɺ 1913-1914 ʛʛ. ʚ ʉʘʨʘʪʦʚʝ ʩʦʩʪʦʷʣʠʩʴ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ ʣʸʛʢʦʡ ʘʪʣʝʪʠʢʝ. ʆʥʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʉʘʨʘʪʦʚʩʢʦʤ ʠʧʧʦʜʨʦʤʝ, ʫʯʘʩʪʥʠʢʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʩʧʦʨʪʠʚʥʳʡ ʫʨʦʚʝʥʴ, ʩʦʧʦʩʪʘʚʠʤʳʡ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ʅʘʧʨʠʤʝʨ, ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʙʝʛʝ ʥʘ 100 ʤʝʪʨʦʚ ʟʘʥʷʣ 

ʂ. ʂʫʣʘʢʦʚ, ʧʦʢʘʟʘʚ ʨʝʟʫʣʴʪʘʪ 12,1 ʩʝʢʫʥʜ, ʚ ʙʝʛʝ ʥʘ 400 ʤ ʦʥ ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪ 
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57,6 ʩʝʢ, ʘ ʚ ʪʦʣʢʘʥʠʠ ʷʜʨʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʷʣ ɹ. ʌʝʜʦʨʦʚ ʩ ʨʝʟʫʣʴʪʘʪʦʤ 10 ʤ 

85 ʩʤ. 

ɺ ʵʪʠ ʛʦʜʳ ʩʦʟʜʘʥʠʝ ʜʘʞʝ ʯʠʩʪʦ ʬʠʟʢʫʣʴʪʫʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʳʣʦ ʩʦʧʨʷʞʝʥʦ 

ʩ ʦʛʨʦʤʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʚʣʘʩʪʠ, ʠʩʧʳʪʳʚʘʷ ʚ ʛʦʜʳ ʧʦʜʲʸʤʘ 

ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʶʙʳʭ ʛʨʫʧʧʦʚʳʭ 

ʠʥʠʮʠʘʪʠʚ, ʥʝʨʝʜʢʦ ʦʪʢʣʦʥʷʣʠ ʭʦʜʘʪʘʡʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʐʠʨʦʢʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʱʠʪʴʩʷ ʢ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ ʪʦʣʴʢʦ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

1917 ʛʦʜʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʡ ʨʝʢʪʦʨ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʉʘʨʘʪʦʚʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (1909-1912, 1920-1930 ʛʛ.) ʧʨʦʬʝʩʩʦʨ ɺʘʩʠʣʠʡ ʀʚʘʥʦʚʠʯ 

ʈʘʟʫʤʦʚʩʢʠʡ ï ʢʨʫʧʥʝʡʰʠʡ ʫʯʸʥʳʡ-ʭʠʨʫʨʛ, ʧʝʜʘʛʦʛ, ï ʷʚʣʷʣʩʷ 

ʧʨʦʧʘʛʘʥʜʠʩʪʦʤ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʘʚʪʦʨʦʤ ʪʨʫʜʦʚ çʆʩʥʦʚʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘè (1926) ʠ çʌʠʟʢʫʣʴʪʫʨʘ ʢʘʢ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡè (1928).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ɻ.ʇ. ʃʠʧʠʥʳʤ ʠʩʪʦʨʠʠ ʩʧʦʨʪʘ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʢʦʥʮʘ 

XIX - ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʛʦ ʟʘʨʦʞʜʝʥʠʝ ʠ ʨʘʥʥʝʝ 

ʨʘʟʚʠʪʠʝ ʙʳʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ. ʀʟʥʘʯʘʣʴʥʦ ʩʧʦʨʪ ʙʳʣ ʧʨʠʚʠʣʝʛʠʝʡ 

ʜʚʦʨʷʥʩʪʚʘ ʠ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʚʳʩʦʢʠʭ ʯʣʝʥʩʢʠʭ 

ʚʟʥʦʩʘʭ, ʩʪʨʦʛʦʡ ʩʠʩʪʝʤʝ ʦʪʙʦʨʘ ʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʜʦʩʪʫʧʝ ʜʣʷ ʰʠʨʦʢʠʭ ʤʘʩʩ 

ʥʘʩʝʣʝʥʠʷ. ʉʘʨʘʪʦʚʩʢʠʡ ʷʭʪ-ʢʣʫʙ, ʦʩʥʦʚʘʥʥʳʡ ʚ 1876 ʛʦʜʫ, ʩʣʫʞʠʣ ʢʣʶʯʝʚʳʤ 

ʮʝʥʪʨʦʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʤ ʧʦʷʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, 

ʚʢʣʶʯʘʷ ʧʘʨʫʩʥʳʡ, ʛʨʝʙʥʦʡ, ʢʦʥʴʢʦʙʝʞʥʳʡ ʩʧʦʨʪ ʠ ʛʠʤʥʘʩʪʠʢʫ. 

ʇʦʜʣʠʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʩʨʝʜʠ ʰʠʨʦʢʠʭ 

ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ 1917 ʛʦʜʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʩʪʦʨʠʷ ʩʧʦʨʪʘ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ 

ʪʦʛʦ, ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʝʝ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʀʟʫʯʝʥʠʝ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʧʘʪʨʠʦʪʠʟʤʘ ʠ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 
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ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ɼʦʥʝʮʢ, 

ʈʦʩʩʠʷ. 

 

ʂʆʄʄʋʅʀʂɸʊʀɺʅɸʗ ʂʆʄʇɽʊɽʅʎʀʗ ʈʋʂʆɺʆɼʀʊɽʃɽʁ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʆʈɻɸʅʀɿɸʎʀʁ ʂɸʂ ʇɽɼɸɻʆɻʀʏɽʉʂʀʁ 

ʌɽʅʆʄɽʅ ʀ ɺɸɾʅʆʉʊʔ ɽɽ ʌʆʈʄʀʈʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʚʳʜʝʣʷʶʪʩʷ ʝʝ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʫʥʠʢʘʮʠʷ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʨʫʢʦʚʦʜʠʪʝʣʴ, ʦʙʨʘʟʦʚʘʥʠʝ, 

ʧʝʜʘʛʦʛʠʢʘ. 
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COMMUNICATIVE COMPETENCE OF EDUCATIONAL ORGANIZATION 

MANAGERS AS A PEDAGOGICAL PHENOMENON AND THE 

IMPORTANCE OF ITS FORMATION 

 

Abstract. The article examines the communicative competence of heads of 

educational organizations as a pedagogical phenomenon. It analyzes various 

approaches to defining communicative competence and highlights its key 

components. The importance of developing the communicative competence of heads 

of educational organizations in modern conditions is substantiated. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʩʷ 

ʜʠʥʘʤʠʯʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʧʦʩʪʦʷʥʥʳʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʚʦʟʨʘʩʪʘʶʱʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʦʣʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʦ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʧʝʜʘʛʦʛʘʤʠ, ʦʙʫʯʘʶʱʠʤʠʩʷ, 

ʨʦʜʠʪʝʣʷʤʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 
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ʫʩʧʝʰʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʝʨʝʭʦʜʘ ʥʘ 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʫʢʦʚʦʜʠʪʝʣʷʭ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʚʠʪʳʤʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʩʧʦʩʦʙʥʳʭ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʧʝʜʘʛʦʛʦʚ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ, ʨʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʳ ʠ 

ʧʨʠʥʠʤʘʪʴ ʚʟʚʝʰʝʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʩʥʠʞʝʥʠʶ ʤʦʪʠʚʘʮʠʠ 

ʧʝʜʘʛʦʛʦʚ, ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʜʦʚʝʨʠʷ ʢ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʩʫʱʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʝʸ ʨʘʟʚʠʪʠʝ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʚʢʣʶʯʘʷ ʧʝʜʘʛʦʛʠʢʫ, 

ʧʩʠʭʦʣʦʛʠʶ, ʩʦʮʠʦʣʦʛʠʶ ʠ ʤʝʥʝʜʞʤʝʥʪ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʚʥʝʩʣʠ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ ɸ. ɸ. ɹʦʜʘʣʝʚ, ʠʩʩʣʝʜʦʚʘʚʰʠʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʙʱʝʥʠʷ ʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ; 

ʖ. ʅ. ɽʤʝʣʴʷʥʦʚ, ʨʘʟʨʘʙʦʪʘʚʰʠʡ ʢʦʥʮʝʧʮʠʶ ʘʢʪʠʚʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ; ɸ. ʖ. 

ʇʘʥʘʩʶʢ, ʠʟʫʯʘʚʰʠʡ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ; ʃ. ʄ. ʄʠʪʠʥʘ, ʠʩʩʣʝʜʦʚʘʚʰʘʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʝʜʘʛʦʛʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʪʘʢʞʝ ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɽ.ʅ. 

ɸʣʝʢʩʝʝʚʘ, ʃ.ɼ. ɸʥʜʨʝʝʚʘ, ʄ.ɸ. ɹʘʯʢʦʚʘ, ɺ.ʉ. ɺʘʩʠʣʴʝʚʘ, ʅ.ɺ. ɻʫʩʝʚʘ, ɺ.ɸ. 

ʃʘʧʰʠʥ, ʠ ʜʨʫʛʠʝ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʜʘʥʥʦʡ 

ʪʝʤʝ, ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʘ ʩʪʘʪʴʠ, ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʩʢʘʟʘʥʥʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʧʨʝʜʝʣʠʤ 

ʚʘʞʥʦʩʪʴ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʝʤ. 
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ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʣʠʯʥʦʩʪʥʦʝ ʢʘʯʝʩʪʚʦ, 

ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ ʠ ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ 

ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʌʠʣʦʣʦʛʠ ʧʨʝʜʣʘʛʘʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʜʠʚʠʜʘ ʨʝʰʘʪʴ ʷʟʳʢʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʪʝ ʠʣʠ ʠʥʳʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʟʘʜʘʯʠ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʠ ʩʠʪʫʘʮʠʷʭ ʦʙʱʝʥʠʷ. 

çʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʘʩʪʦʨʞʠʤʦʝ ʝʜʠʥʩʪʚʦ 

ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʩʚʷʟʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʦʙʲʝʤʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩ ʫʤʝʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ 

ʦʙʱʝʥʠʷè [1, ʩ. 118]. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ɸ. ʉ. ʄʘʭʦʚʘ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ï ʵʪʦ ʠʥʪʝʛʨʘʪʠʚʥʦʝ ʩʚʦʡʩʪʚʦ ʣʠʯʥʦʩʪʠ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʘ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʦʧʳʪʘ 

ʚ ʩʬʝʨʝ ʦʙʱʝʥʠʷ [2, c. 269]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʯʝʥʳʡ ɸ. ʅ. ʃʝʦʥʪʴʝʚ ʧʦʜ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝʥʠʡ, ʘ ʠʤʝʥʥʦ: ʚʣʘʜʝʪʴ ʩʦʮʠʘʣʴʥʦʡ ʧʝʨʮʝʧʮʠʝʡ, ʠʣʠ 

çʯʪʝʥʠʝʤ ʧʦ ʣʠʮʫè; ʧʦʥʠʤʘʪʴ, ʘ ʥʝ ʪʦʣʴʢʦ ʚʠʜʝʪʴ, ʪ.ʝ. ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʣʠʯʥʦʩʪʴ ʩʦʙʝʩʝʜʥʠʢʘ, ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʠʥʦʝ ʧʦ ʚʥʝʰʥʠʤ 

ʧʨʠʟʥʘʢʘʤ; çʧʦʜʘʚʘʪʴ ʩʝʙʷè ʚ ʦʙʱʝʥʠʠ ʩ ʯʣʝʥʘʤʠ ʢʦʣʣʝʢʪʠʚʘ; ʦʧʪʠʤʘʣʴʥʦ 

ʩʪʨʦʠʪʴ ʩʚʦʶ ʨʝʯʴ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʪ.ʝ. ʫʤʝʥʠʷ ʨʝʯʝʚʦʛʦ ʦʙʱʝʥʠʷ, 

ʨʝʯʝʚʦʛʦ ʠ ʥʝʨʝʯʝʚʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʦʢʨʫʞʘʶʱʠʤʠ [3, c. 167]. ɸʚʪʦʨʳ-

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɽ. ɸ. ʂʫʜʨʠʥʘ ʠ ʊ. ɺ. ʂʦʙʟʝʚʘ ʧʦʜ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʚʣʘʜʝʥʠʝ ʩʣʦʞʥʳʤʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ 

ʥʘʚʳʢʘʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʳʭ ʫʤʝʥʠʡ ʚ ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ, ʟʥʘʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʥʦʨʤ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʙʱʝʥʠʠ, ʦʨʠʝʥʪʘʮʠʷ ʚ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʧʨʠʩʫʱʠʭ ʜʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ [4, c. 23]. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ï ʩʚʦʡʩʪʚʦ ʜʝʡʩʪʚʠʡ ʤʝʥʝʜʞʝʨʘ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ; ʚʣʘʜʝʥʠʝ ʜʝʣʦʚʦʡ 

ʧʝʨʝʧʠʩʢʦʡ; ʫʤʝʥʠʝ ʚʝʩʪʠ ʧʝʨʝʛʦʚʦʨʳ, ʚʳʧʦʣʥʷʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʝ 

ʬʫʥʢʮʠʠ, ʦʙʱʘʪʴʩʷ ʩ ʢʦʣʣʝʛʘʤʠ ʧʦ ʨʘʙʦʪʝ; ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʝʰʝʥʠʷ 

ʥʘʧʨʷʞʝʥʥʳʭ ʠ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʘʨʪʥʝʨʘ ʢ 

ʧʨʦʷʩʥʝʥʠʶ ʝʛʦ ʧʦʟʠʮʠʡ, ʧʨʝʜʣʦʞʝʥʠʡ; ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʦʨʘʪʦʨʩʢʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʘʢʪʠʚʥʦʛʦ ʩʣʫʰʘʥʠʷ (ʫʤʝʥʠʝ ʩʣʳʰʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʧʘʨʪʥʝʨʘ), 

ʘʨʛʫʤʝʥʪʘʮʠʠ ʠ ʫʙʝʞʜʝʥʠʷ, ʤʦʪʠʚʘʮʠʠ ʧʦʜʯʠʥʝʥʥʳʭ [5, c. 50]. 

ɸʥʘʣʠʟʠʨʫʷ ʪʨʘʢʪʦʚʢʠ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ: ʟʥʘʥʠʝ ʦʩʥʦʚ ʧʩʠʭʦʣʦʛʠʠ ʦʙʱʝʥʠʷ, ʫʤʝʥʠʝ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʥʘʚʳʢʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ (ʧʠʩʴʤʝʥʥʦʡ, ʫʩʪʥʦʡ, 

ʥʝʚʝʨʙʘʣʴʥʦʡ), ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʵʤʧʘʪʠʠ ʠ ʧʦʥʠʤʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʨʫʛʠʭ, ʘ 

ʪʘʢʞʝ ʫʤʝʥʠʝ ʨʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʳ ʠ ʧʨʠʥʠʤʘʪʴ ʢʦʣʣʝʛʠʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝʛʦ ʫʤʝʥʠʠ 
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ʩʦʟʜʘʚʘʪʴ ʘʪʤʦʩʬʝʨʫ ʜʦʚʝʨʠʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʤʦʪʠʚʠʨʦʚʘʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʠʭ ʮʝʣʝʡ, ʵʬʬʝʢʪʠʚʥʦ ʜʦʥʦʩʠʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʜʦ ʦʙʫʯʘʶʱʠʭʩʷ, ʨʦʜʠʪʝʣʝʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʠʥʪʝʨʝʩʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʧʝʰʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʟʘʜʘʯʠ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

1. ʂʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ. ʇʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫ ʨʫʢʦʚʦʜʠʪʝʣʷ ʟʥʘʥʠʡ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʧʨʦʮʝʩʩʦʚ ʦʙʱʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʩʪʨʘʪʝʛʠʷʭ, ʤʝʪʦʜʘʭ ʠ ʧʨʠʝʤʘʭ, ʘ ʪʘʢʞʝ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

2. ʆʧʝʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ. ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʤʝʥʠʷ 

ʠ ʥʘʚʳʢʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʪʘʢʪʘ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʣʫʰʘʥʠʷ, 

ʚʝʨʙʘʣʴʥʦʡ ʠ ʥʝʚʝʨʙʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ, 

ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʛʦʚʦʨʦʚ, ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

3. ʄʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʳʡ ʢʦʤʧʦʥʝʥʪ. ʕʪʦʪ ʢʦʤʧʦʥʝʥʪ ʩʪʨʫʢʪʫʨʳ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚʳʨʘʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚ 

ʵʬʬʝʢʪʠʚʥʦʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʝʛʦ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʝʛʦ ʫʚʘʞʠʪʝʣʴʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʤʥʝʥʠʶ ʜʨʫʛʠʭ ʣʶʜʝʡ ʠ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʞʝ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ 

ʨʝʘʣʠʟʘʮʠʠ ʷʟʳʢʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʗʚʣʷʷʩʴ ʬʫʥʢʮʠʝʡ ʛʦʚʦʨʷʱʝʛʦ, ʢʦʤʤʫʥʠʢʘʮʠʷ ʘʢʪʠʚʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʠ ʦʥʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʛʦʣʦʩʘ ʢ ʙʦʣʴʰʠʤ 

ʨʝʯʝʚʳʤ ʥʘʛʨʫʟʢʘʤ, ʚʳʥʦʩʣʠʚʦʩʪʴʶ, ʩʠʣʦʡ ʫʙʝʞʜʝʥʠʷ, ʛʠʙʢʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʥʫʰʘʪʴ ʵʤʦʮʠʠ ʠ ʚʣʠʷʪʴ ʥʘ ʧʦʚʝʜʝʥʠʝ ʘʜʨʝʩʘʪʘ. ʇʨʠ ʵʪʦʤ, ʚ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʥʝʚʝʨʙʘʣʴʥʫʶ 

ʢʦʤʤʫʥʠʢʘʮʠʶ (ʞʝʩʪʳ, ʤʠʤʠʢʫ) ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʥʝʜʞʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ [6, ʩ. 

94]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʛʨʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠʛʨʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʥʠʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ [7, ʩ. 381]. 

ʕʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʶʪʩʷ: 
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ʪʨʝʥʠʥʛʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, ʜʝʣʦʚʳʝ ʠʛʨʳ, ʢʝʡʩ-ʩʪʘʜʠ, ʤʘʩʪʝʨ-

ʢʣʘʩʩʳ, ʢʦʫʯʠʥʛ ʠ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ.  

ʇʦʤʠʤʦ ʪʦʛʦ, ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʦʙʤʝʥʫ ʦʧʳʪʦʤ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʢʨʠʪʠʢʝ ʠ ʧʦʜʜʝʨʞʢʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʛʨʘʝʪ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʘʤʦʨʘʟʚʠʪʠʝ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʟʫʯʘʪʴ 

ʩʦʚʨʝʤʝʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʧʦʩʝʱʘʪʴ ʩʝʤʠʥʘʨʳ ʠ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʦʧʳʪʦʤ ʩ ʢʦʣʣʝʛʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʚʦʝʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʦʙʱʝʥʠʠ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ, 

ʨʦʜʠʪʝʣʴʩʢʠʤ ʠ ʜʨʫʛʠʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ; ʚʣʠʷʥʠʝʤ ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʝʶ ʫʩʣʫʛ ʠ ʝʝ 

ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ; ʚʣʠʷʥʠʝʤ ʥʘ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ; ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ï ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʢʘʜʨʘʤ ʚ 

ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʟʘʢʨʝʧʣʝʥʦ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [7, ʩ. 381]. 

ʇʦʜʳʪʦʞʠʚʘʷ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʩ ʨʷʜʦʤ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʨʦʚʥʝʡ, ʥʘʧʨʘʚʣʝʥʠʡ, ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ 

ʜʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʵʣʝʤʝʥʪʦʚ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʝ ʧʦʥʷʪʠʡʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʥʘʥʠʝ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʤʦʞʝʪ ʠʤʝʪʴ ʪʘʢʦʡ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʫʶ, ʢʦʛʥʠʪʠʚʥʫʶ, ʦʧʝʨʘʮʠʦʥʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʫʶ ʠ 

ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. 

ʈʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʢʨʝʧʣʝʥʠʶ ʜʦʚʝʨʠʷ ʢ ʥʝʡ ʩʦ ʩʪʦʨʦʥʳ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʢʣʶʯʘʶʱʝʡ ʚ 

ʩʝʙʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 
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ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʨʝʜʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʚʘʞʥʳʤ, ʘ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʫʤʝʝʪ ʦʙʱʘʪʴʩʷ, ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ, ʫʙʝʞʜʘʪʴ ʠ ʤʦʪʠʚʠʨʦʚʘʪʴ, ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʝʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ï 

ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʫʩʠʣʠʡ ʢʘʢ ʩʦ 

ʩʪʦʨʦʥʳ ʩʘʤʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ. 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʶʪʩʷ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʙʫʜʫʱʝʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʚ ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 
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ʋɼʂ 61 

ɹʦʙʨʦʚ ɸ.ɺ. 

ʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ ʠ 

ʪʫʨʠʟʤʘ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

 

ɺʃʀʗʅʀʗ ɹʀʆʍɸʂʀʅɻʆɺʓʍ ʇʈɸʂʊʀʂ ʅɸ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʀ 

ʇʉʀʍʆʕʄʆʎʀʆʅɸʃʔʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʏɽʃʆɺɽʂɸ: ʈɽɿʋʃʔʊɸʊʓ 

ɸʅʂɽʊʅʆɻʆ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʭʘʢʠʥʛʦʚʳʭ 

ʧʨʘʢʪʠʢ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʝʣʦʚʝʢʘ. ɺ 

ʨʘʙʦʪʝ ʦʮʝʥʠʚʘʣʠʩʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʙʠʦʭʘʢʠʥʛʦʚʳʭ ʤʝʪʦʜʦʚ, ʠʭ 

ʩʫʙʲʝʢʪʠʚʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʘʢʪʠʢʘʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʢʣʶʯʘʷ ʢʘʯʝʩʪʚʦ ʩʥʘ, ʫʨʦʚʝʥʴ ʵʥʝʨʛʠʠ, 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʙʱʝʝ 

ʩʘʤʦʯʫʚʩʪʚʠʝ. ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʯʠʪʘʣʦʩʴ, ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʵʣʝʤʝʥʪʳ ʙʠʦʭʘʢʠʥʛʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ, ʠ ʦʮʝʥʢʘ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʙʠʦʭʘʢʠʥʛʦʚʳʭ ʤʝʪʦʜʦʚ. ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʭʘʢʠʥʛʦʚʳʭ ʧʨʘʢʪʠʢ 

(ʦʧʪʠʤʠʟʘʮʠʷ ʩʥʘ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʪʜ) ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʡ ʯʝʣʦʚʝʢʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʥ, ʙʠʦʭʘʢʠʥʛ, ʬʠʟʠʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ, ʧʠʪʘʥʠʝ, ʩʪʨʝʩʩ, 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ. 
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INFLUENCE OF BIOHACKING PRACTICES ON PHYSIOLOGICAL 

AND PSYCHOEMOTIONAL INDICATORS OF A PERSON: RESULTS OF A 

QUESTIONNAIRE STUDY 

 

Abstract. The purpose of this work is to study the impact of biohacking practices on 

physiological and psychoemotional indicators of a person. The work evaluated the 

prevalence of biohacking methods, their subjective effectiveness, as well as the 

relationship between practices and changes in physiological parameters, including 

sleep quality, energy levels, stress resistance, indicators of physical performance, 

and overall well-being. The objectives of the study were to identify the most 

common elements of biohacking used in everyday life and to assess the subjective 

physiological changes associated with the use of various biohacking methods. The 

research hypothesis suggests that regular use of biohacking practices (sleep 

optimization, proper nutrition, etc.) leads to positive physiological and 
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psychoemotional indicators in humans and contributes to improving overall well-

being. 

Key words: sleep, biohacking, human physiology, nutrition, stress, and 

questionnaires. 

 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʠʦʭʘʢʠʥʛ ʩʪʘʣ ʥʘʙʠʨʘʪʴ ʚʳʩʦʢʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʭʦʜʘ ʢ ʟʜʦʨʦʚʴʶ. ʂʫʣʴʪʫʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ɿʆɾ ï ʜʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʥʜʘ, 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʠʥʜʠʚʠʜʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. [1]. ɼʦʩʪʫʧʥʦʩʪʴ ʥʦʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʫʪʨʠʮʝʚʪʠʢʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠ ʥʦʚʳʡ ʬʦʨʤʘʪ ʩʘʤʦʢʦʥʪʨʦʣʷ, 

ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʵʣʝʤʝʥʪʳ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʨʘʢʪʠʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʠʦʭʘʢʠʥʛʘ, 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʦ ʝʛʦ ʨʝʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʦʛʦ, 

ʢʘʢʠʝ ʧʨʘʢʪʠʢʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ï ʫʨʦʚʝʥʴ ʵʥʝʨʛʠʠ, ʢʘʯʝʩʪʚʦ ʩʥʘ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ ï ʠ ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʫʙʲʝʢʪʳ ʬʠʢʩʠʨʫʶʪ ʧʨʠ ʠʭ 

ʨʝʛʫʣʷʨʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. 

ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 860 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 55 ʣʝʪ, ʠʟ ʢʦʪʦʨʳʭ 55% ʤʫʞʯʠʥʳ ʠ 45% 

ʞʝʥʱʠʥʳ. ʈʝʩʧʦʥʜʝʥʪʳ ʜʝʣʠʣʠʩʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʧʦ ʦʙʨʘʟʫ ʞʠʟʥʠ, ʪʘʢʠʝ 

ʢʘʢ: ʩʠʜʷʯʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʫʤʝʨʝʥʥʦ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠ, ʩʧʦʨʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʈʝʩʧʦʥʜʝʥʪʘʤ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʡʪʠ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʷʣʦ ʠʟ 7 ʙʣʦʢʦʚ: 

ɹʣʦʢ 1 ï ʋʨʦʚʝʥʴ ʟʥʘʥʠʡ ʦ ʙʠʦʭʘʢʠʥʛʝ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ ʙʣʦʢʘ ʷʚʣʷʣʦʩʴ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʙʠʦʭʘʢʠʥʛʝ 

ɹʣʦʢ 2 ï ʉʦʥ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ ʙʣʦʢʘ ʚ ʧʦʥʠʤʘʥʠʠ ʢʘʢ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ 

ʪʝʭʥʠʢʠ ʫʣʫʯʰʝʥʠʷ ʩʥʘ ʠ ʢʘʢ ʥʘ ʵʪʠ ʪʝʭʥʠʢʠ ʨʝʘʛʠʨʫʝʪ ʦʨʛʘʥʠʟʤ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʘ ʩʥʘ ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ɹʣʦʢ 3 - ʇʠʪʘʥʠʝ ʠ ʤʝʪʘʙʦʣʠʟʤ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʙʠʦʭʘʢʠʥʛ-ʜʠʝʪʘʤʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ɹʣʦʢ 4 ï ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʵʪʦʛʦ ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʚ ʦʮʝʥʢʝ 

ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʝʥʠʨʦʚʦʢ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɹʣʦʢ 5 ï ʂʦʛʥʠʪʠʚʥʳʝ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʵʪʦʛʦ 

ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʚ ʩʚʷʟʠ ʚʣʠʷʥʠʷ ʙʠʦʭʘʢʠʥʛʘ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 

ɹʣʦʢ 6 ï ɼʦʙʘʚʢʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʷ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʢʘʢʠʝ ʜʦʙʘʚʢʠ, ʬʘʨʤʘʢʦʣʦʛʠʶ ʠʩʧʦʣʴʟʫʝʪ ʚ ʩʚʦʝʡ ʞʠʟʥʠ. ʈʝʮʝʧʪʫʨʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ. 

ɹʣʦʢ 7 ï ʉʘʤʦʦʮʝʥʢʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʵʪʦʛʦ ʙʣʦʢʘ 

ð ʵʪʦ ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʚ ʧʦʣʝʟʥʦʩʪʠ ʙʠʦʭʘʢʠʥʛʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ.  ʅʘ ʛʨʘʬʠʢʝ ʢʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ 42% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝʤʥʦʛʦ ʩʣʳʰʘʣʠ ʦ ʙʠʦʭʘʢʠʥʛʝ, 28% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʜʘʞʝ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʪʩʷ ʚ ʵʪʦʡ ʪʝʤʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʥʘʢʦʤʳ ʩ 

ʙʠʦʭʘʢʠʥʛʦʤ, ʥʦ ʪʦʣʴʢʦ 15% ʟʘʥʠʤʘʶʪʩʷ ʠʤ ʩʠʩʪʝʤʥʦ. ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʤ 

ʛʦʚʦʨʷʪ, ʦ ʪʦʤ, ʯʪʦ ʙʠʦʭʘʢʠʥʛ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʠʥʪʝʨʝʩʥʘʷ ʪʝʤʘ, ʥʦ ʵʪʘ 

ʦʙʣʘʩʪʴ ʚʩʸ ʪʘʢʠʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʟʥʘʥʠʡ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʤ. 

ʆʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʥʝʭʚʘʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʠʟʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ɺ 

ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʩ ʵʪʦʡ ʪʝʤʦʡ ʟʥʘʢʦʤʳ ʣʠʰʴ ʪʝ ʨʝʩʧʦʥʜʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʩʧʦʨʪʦʤ. (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʋʨʦʚʝʥʴ 

ʟʥʘʥʠʡ ʦ ʙʠʦʭʘʢʠʥʛʝè 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.2) ʚʠʜʠʤ, ʯʪʦ 48% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʧʷʪ 6-7 ʯʘʩʦʚ ʚ ʜʝʥʴ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʭʦʨʦʰʝʤ ʨʝʟʫʣʴʪʘʪʝ ʢʘʯʝʩʪʚʘ ʩʥʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ ʠʭ 19% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʫʤʝʨʝʥʥʦ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ 29% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʩʠʜʷʯʝʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, 25% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʧʷʪ ʤʝʥʝʝ 

6 ʯʘʩʦʚ ʚ ʜʝʥʴ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, ʠ 

ʟʜʦʨʦʚʴʝ ʚ ʮʝʣʦʤ, ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʝʥ ʚ ʛʨʫʧʧʝ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. 
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ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʉʢʦʣʴʢʦ 

ʯʘʩʦʚ ʚ ʜʝʥʴ ʚʳ ʩʧʠʪʝ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.3) ʚʠʜʠʤ, ʯʪʦ 42% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ ʫʣʫʯʰʝʥʠʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʥʝ. 33% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ.  ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʩʠʜʷʯʝʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ, ʠ ʫʤʝʨʝʥʥʦ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʭʦʪʷ ʙʳ ʦʜʥʫ ʩʪʨʘʪʝʛʠʶ ʫʣʫʯʰʝʥʠʷ 

ʩʥʘ: 18% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ ʛʠʛʠʝʥʫ ʩʥʘ, 41% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ 

ʪʨʝʢʝʨ ʩʥʘ, 21% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ, ʯʪʦ, ʠʩʧʦʣʴʟʫʶʪ ʜʦʙʘʚʢʠ (ʤʘʛʥʠʡ, 

ʤʝʣʘʪʦʥʠʥ ʠ ʪʜ) (ʨʠʩ.4). ʀʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʩʦʥ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʭʘʢʠʥʛ-ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʥ ʧʨʠʚʦʜʠʪ 

ʢ ʫʣʫʯʰʝʥʠʶ ʨʝʛʫʣʷʮʠʠ ʩʥʘ, ʧʨʠʚʦʜʠʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʝʥʠʶ ʩʪʨʝʩʩʘ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʥʘ ʚ ʙʣʦʢʝ 2 ʩʦʩʪʘʚʠʣʘ 6,4 ʙʘʣʣʘ ʠʟ 10 ʙʘʣʣʦʚ. 
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ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çɿʘʤʝʯʘʝʪʝ 

ʣʠ ʚʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʠʚʳʯʝʢ ʩʥʘ?è 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ 

çʀʩʧʦʣʴʟʫʝʪʝ ʣʠ ʙʠʦʭʘʢʠʥʛ-ʧʦʜʭʦʜʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʥʘ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.5) ʚʠʜʠʤ, ʯʪʦ 47% ʨʝʩʧʦʥʜʝʥʪʦʚ ʢʦʥʪʨʦʣʠʨʫʶ ʢʘʣʦʨʠʠ ʠʟ ʥʠʭ 

9% ʚʭʦʜʷʪ ʨʝʩʧʦʥʜʝʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʩʧʦʨʪʩʤʝʥʘʤʠ, 21% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʠʟ ʥʠʭ 6% ʨʝʩʧʦʥʜʝʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ 
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ʩʧʦʨʪʩʤʝʥʘʤʠ, ʠ ʣʠʰʴ 13% ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʜʘʶʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, 

ʩʶʜʘ ʧʦʧʘʜʘʶʪ ʨʝʩʧʦʥʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʧʦʨʪʩʤʝʥʳ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʂʘʢʠʝ 

ʤʝʪʦʜʳ ʙʠʦʭʘʢʠʥʛʘ ʚ ʧʠʪʘʥʠʠ ʠ ʤʝʪʦʙʘʣʠʟʤʝ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.6) ʚʠʜʠʤ, ʯʪʦ 44% ʨʝʩʧʦʥʜʝʥʪʦʚ ʯʫʚʩʪʚʫʶ ʠʟʤʝʥʝʥʠʝ ʚ ʚʠʜʝ 

ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʠʠ, 36% ʨʝʩʧʦʥʜʝʥʪʦʚ ʯʫʚʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʝ ʧʠʱʝʚʘʨʝʥʠʷ, ʠ 

15 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʯʫʚʩʪʚʫʶ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ.  ɺ ʙʣʦʢʝ 3 ʧʠʪʘʥʠʝ, 

ʤʝʪʘʙʦʣʠʟʤ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ ʩʪʘʙʠʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʫʨʦʚʥʝ ʩʫʙʴʝʢʪʠʚʥʦʛʦ 

ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʤʝʪʘʙʦʣʠʟʤʘ. ʂʦʥʪʨʦʣʴ ʢʘʣʦʨʠʡ ʯʘʱʝ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʩʥʠʞʝʥʠʝʤ ʛʣʶʢʦʟʳ. ʆʜʥʘ ʥʝʙʦʣʴʰʦʡ 

ʧʨʦʮʝʥʪ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʥʠ ʦʱʫʱʘʶʪ ʥʠʢʘʢʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤ, ʚʝʜʴ ʨʝʩʧʦʥʜʝʥʪʳ ʠʟ ʯʠʩʣʘ 

ʩʠʜʷʱʠʭ ʠ ʚʝʜʫʱʠʭ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʝ ʩʜʘʶʪ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʢʨʦʤʝ ʩʧʦʨʪʩʤʝʥʦʚ. 



 

327 
 

 
 

ʈʠʩʫʥʦʢ 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʂʘʢ 

ʠʟʤʝʥʷʝʪʩʷ ʚʘʰʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʙʠʦʭʘʢʠʥʛʘ ʚ 

ʧʠʪʘʥʠʠ ʠ ʤʝʪʘʙʦʣʠʟʤʝ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.7) ʚʠʜʠʤ, ʯʪʦ 58% ʨʝʩʧʦʥʜʝʥʪʦʚ ʯʫʚʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʝ 

ʥʘʩʪʨʦʝʥʠʷ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 19% ʨʝʩʧʦʥʜʝʥʪʦʚ ʯʫʚʩʪʚʫʶʪ 

ʧʦʚʳʰʝʥʠʝ ʚʳʥʦʩʣʠʚʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʟ ʥʠʭ 10% ʩʧʦʨʪʩʤʝʥʦʚ, ʠ 

ʪʦʣʴʢʦ ʣʠʰʴ ʫ 13% ʨʝʩʧʦʥʜʝʥʪʦʚ ʯʫʚʩʪʚʦʚʘʣʠ ʣʠʰʴ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʦ ʩʥʘ. 

ʊʘʢʞʝ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʩʠʣʦʚʳʝ ʠ ʘʵʨʦʙʥʳʝ ʪʨʝʥʠʨʦʚʢʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʤʳ ʤʦʞʝʤ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʝ ʥʘʛʨʫʟʢʠ ʦʢʘʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʟʠʦʣʦʛʠʶ: ʫʣʫʯʰʘʝʪ ʨʘʙʦʪʫ ʩʝʨʜʮʘ, ʥʦʨʤʘʣʠʟʫʝʪ ʩʦʥ ʠ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ, ʥʦ 

ʯʨʝʟʤʝʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʥʘ ʠ ʜʘʞʝ 

ʚʳʟʚʘʪʴ ʙʝʩʩʦʥʥʠʮʫ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʨʠʯʠʥʘʤ: ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʬʠʟʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʝ. 18% ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʤʝʶʪ 

ʪʨʘʚʤʳ, ʠ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʵʪʠ ʨʝʩʧʦʥʜʝʥʪʳ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʣʦʢʘ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʜʣʷ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʂʘʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʦʱʫʱʘʝʪʝ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.8) ʚʠʜʠʤ, ʯʪʦ 42% ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʧʨʘʢʪʠʢʫ 

ʤʝʜʠʪʘʮʠʠ, ʦʥʘ ʧʦʣʝʟʥʘ ʜʣʷ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʪ ʪʨʝʚʦʛʠ ʠ ʥʝʧʨʠʷʪʥʳʭ 

ʤʳʩʣʝʡ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, 27 % ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʜʳʭʘʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚ 

ʙʣʦʢʝ 5 ʢʦʛʥʠʪʠʚʥʳʝ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ, ʨʝʩʧʦʥʜʝʥʪʳ ʦʪʤʝʪʠʣʠ 

ʩʥʠʞʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ, ʘ ʵʪʦ 41%, ʫʣʫʯʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʘ ʵʪʦ 29%, ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʤʦʮʠʡ 30% ʨʝʩʧʦʥʜʝʥʪʦʚ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʥʘʤ ʦ 

ʚʘʞʥʦʩʪʠ ʨʘʙʦʪʳ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʘʢʪʠʢʘ ʤʝʜʠʪʘʮʠʠ ʠ ʜʳʭʘʪʝʣʴʥʳʝ 

ʪʝʭʥʠʢʠ ʚʣʠʷʶʪ ʥʘ ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ, ʪʦʥʫʩ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʘ ʠ 

ʛʦʨʤʦʥʘʣʴʥʳʡ ʬʦʥ (ʢʦʨʪʠʟʦʣ). ʋʣʫʯʰʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚʦʟʤʦʞʥʦ 

ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʥʠʤʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʦʨʤʘʣʠʟʫʝʪ ʜʘʚʣʝʥʠʝ, ʠ ʧʦʚʳʰʘʝʪ ʥʘʩʪʨʦʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 8. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʂʘʢʠʝ 

ʤʝʪʦʜʳ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʜʣʷ ʢʦʛʥʠʪʠʚʥʦʡ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.9) ʚʠʜʠʤ, ʯʪʦ 59% ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʠʥʠʤʘʶʪ ʚʠʪʘʤʠʥʳ ʠ 

ʤʠʥʝʨʘʣʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʥʠʤʘʶʪ ʚʠʪʘʤʠʥ D ʠ ʢʘʣʴʮʠʡ. 26% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʧʨʠʥʠʤʘʶʪ ʦʤʝʛʘ-3, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ 

ʩʠʩʪʝʤʫ, ʠʤʤʫʥʠʪʝʪ, ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʠ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʧʨʠʥʠʤʘʶʪ ʧʨʦʙʠʦʪʠʢʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ. 

 
ʈʠʩʫʥʦʢ 9. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʂʘʢʠʝ 

ʥʫʪʨʠʮʝʚʪʠʢʠ ʚʳ ʧʨʠʥʠʤʘʝʪʝ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.10) ʚʠʜʠʤ, ʯʪʦ ʫ 66% ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʣʫʯʰʠʣʦʩʴ ʩʘʤʦʯʫʚʩʪʚʠʝ 

ʦʪ ʥʫʪʨʠʮʝʚʪʠʢʦʚ, ʫ 20% ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʣʫʯʰʠʣʩʷ ʩʦʥ, ʠ ʣʠʰʴ ʫ 10% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
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ʅʫʪʨʠʮʝʚʪʠʢʠ ʨʘʙʦʪʘʶ ʵʬʬʝʢʪʠʚʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʬʠʮʠʪʦʚ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʚʠʪʘʤʠʥʘ, ʤʠʥʝʨʘʣʘ ʠ ʪʜ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ 

ʧʨʠʥʠʤʘʶʪ ʜʦʙʘʚʢʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʘʥʘʣʠʟʦʚ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʪʦʯʥʦʩʪʴ ʚʳʙʦʨʘ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ. 

 

 
 

ʈʠʩʫʥʦʢ 10. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʆʱʫʱʘʝʪʝ 

ʣʠ ʚʳ ʚʣʠʷʥʠʝ ʥʫʪʨʠʮʝʚʪʠʢʦʚ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʩʚʦʝʛʦ ʦʨʛʘʥʠʟʤʘ?è 

 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ.11) ʚʠʜʠʤ, ʯʪʦ ʫ 45% ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʣʘʛʦʜʘʨʷ ʙʠʦʭʘʢʠʥʛʫ 

ʫʚʝʣʠʯʠʣʘʩʴ ʵʥʝʨʛʠʷ, ʫ 29% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʥʠʟʠʣʩʷ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ, ʫ 15% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʣʫʯʰʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʩʥʘ, ʯʪʦ ʛʦʚʦʨʠʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʝ ʙʠʦʭʘʢʠʥʛʘ ʥʘ ʯʝʣʦʚʝʢʘ. 

 
 

ʈʠʩʫʥʦʢ 11. ʈʘʩʧʨʝʜʝʣʝʥʠʝ   ʦʪʚʝʪʦʚ ʚ % ʩʦʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʧʨʦʩ çʂʘʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʣʝ ʚʳ ʟʘʤʝʪʠʣʠ ʙʣʘʛʦʜʘʨʷ ʙʠʦʭʘʢʠʥʛʫ?è 

 

ɿʘʢʣʶʯʝʥʠʝ.  ʇʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʞʝ ʯʘʩʪʠʯʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʭʘʢʠʥʛʘ ʜʘʝʪ ʟʘʤʝʪʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 
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ʵʬʬʝʢʪʳ. ʅʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ ʦʢʘʟʳʚʘʶʪ ʤʝʪʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʝʛʫʣʷʮʠʶ ʩʥʘ, ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ ʩʪʨʝʩʩʘ. ɹʠʦʭʘʢʠʥʛ 

ʚʳʩʪʫʧʘʝʪ ʥʝ ʢʘʢ ʥʘʙʦʨ ʨʘʜʠʢʘʣʴʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʘ ʢʘʢ ʩʠʩʪʝʤʘ 

ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 
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ʋɼʂ: 378.4 

ɻʨʠʟʦʜʫʙ ʇ.ɸ., ɻʨʠʟʦʜʫʙ ʅ.ɺ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ. 

 

ʉʋʑʅʆʉʊʔ ʀ ʉʆɼɽʈɾɸʅʀɽ ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ ʇʆɼɼɽʈɾʂʀ 

ʉʊʋɼɽʅʊʆɺ ʄɽɼʀʂʆ-ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʆɻʆ ʌɸʂʋʃʔʊɽʊɸ ʇʈʀ 

ʀɿʋʏɽʅʀʀ çɹʀʆʃʆɻʀʀ, ʕʂʆʃʆɻʀʀè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʫʜʝʥʪʦʚ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʙʘʟʦʚʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʙʠʦʣʦʛʠʠ ʚ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ ʚ 

ʤʝʜʠʮʠʥʩʢʦʤ ʚʫʟʝ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʤʝʪʦʜ ʘʥʘʣʠʟʘ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ), ʪʘʢ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʤʝʪʦʜʠʢʘ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʦʥʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʩʘʤʦʦʮʝʥʢʘ, ʪʨʝʚʦʞʥʦʩʪʴ, 

ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ, ʦʙʫʯʝʥʠʝ, ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʙʫʯʘʶʱʠʝʩʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ.  
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ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʮʠʘʣʴʥʦ- 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ 

ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ 
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ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ 

ʦʪ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʋʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çɹʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷè ʠʟʫʯʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʤʝʜʠʢʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʫʯʝʙʥʦʡ 

ʜʠʩʮʠʧʣʠʥʦʡ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠ ʝʝ ʠʟʫʯʝʥʠʠ ʠʜʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʦ ʦʙʱʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʢ ʩʠʩʪʝʤʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ 

ʦʙʱʝʤʝʜʠʮʠʥʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ 

ʥʠʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʣʦʛʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʠʟʫʯʝʥʠʷ ʙʫʜʫʪ 

ʠʤʝʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠ, ʧʨʦʛʨʘʤʤʘ ʢʫʨʩʘ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʪʝʭ ʘʩʧʝʢʪʘʭ ʙʠʦʣʦʛʠʠ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʟʥʘʥʠʡ ʚ ʩʬʝʨʝ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ. ʆʜʥʘʢʦ, ʠʤʝʥʥʦ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ, ʚ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʦʙʫʯʝʥʠʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʵʪʦʤʫ 

ʠʟʫʯʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʡ 

ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʤʝʜʠʮʠʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʥʦ ʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʪʘʢ ʢʘʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʥʘʧʨʷʤʫʶ ʠʣʠ ʢʦʩʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʚʝʜʫʱʝʡ ʫʯʝʙʥʦʡ ʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʦʢʘʟʳʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ, ʯʪʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʙʱʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʧʨʝʜʤʝʪʫ, ʪʘʢʞʝ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ  ʠ 

ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠʟ-ʟʘ ʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʫʩʧʝʰʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʢʦʣʣʝʢʪʠʚʝ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʚʫʟʘ [1-7]. 

ʍʦʪʠʤ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ ʥʝʦʙʭʦʜʠʤʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʫʜʝʥʪʦʚ ʚ 

ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʀʤʝʥʥʦ ʧʦʜʜʝʨʞʢʘ ʧʝʜʘʛʦʛʘ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʶ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʘʤʦʨʘʟʚʠʪʠʝ ʠ ʥʝʧʨʝʨʳʚʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ 

ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʠ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ [3, 4]. 
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ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʢʦʥʮʝʧʮʠʠ ɼʞ. ʊʝʡʣʦʨʘ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʪʨʝʚʦʛʘ - ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʣʠʯʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʘ 

ʪʨʝʚʦʞʥʦʩʪʴ - ʩʚʦʡʩʪʚʦ ʣʠʯʥʦʩʪʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʞʠʟʥʝʥʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʩʦʩʪʦʷʱʘʷ ʚ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʠʩʧʳʪʳʚʘʪʴ ʙʝʩʧʦʢʦʡʩʪʚʦ, 

ʩʪʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʢ ʵʪʦʤʫ ʥʝ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʪ[6].  

ʇʦʥʷʪʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʚ 

ʨʝʰʝʥʠʠ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʦʡ, 

ʟʜʦʨʦʚʴʝʤ, ʦʙʫʯʝʥʠʝʤ, ʦʪʥʦʰʝʥʠʷʤʠ, ʞʠʟʥʝʥʥʳʤ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝʤ, ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʘʢʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʠ ʧʩʠʭʦʣʦʛʘʤʠ ʢʘʢ: ʆ.C. 

ɻʘʟʤʘʥ, ʅ.ɺ. ɻʨʠʟʦʜʫʙ, ɸ.ɺ. ʄʫʜʨʠʢ, ʃ.ʗ. ʆʣʠʬʝʨʝʥʢʦ, ʊ.ʀ. ʐʫʣʴʛʘ, ʀ.ʌ. 

ɼʝʤʝʥʪʴʝʚʘ ʠ ʜʨ. 

ʊʨʝʚʦʞʥʦʩʪʴ, ʢʘʢ ʧʩʠʭʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʬʨʦʥʪʘʮʠʠ ʩ 

ʙʘʟʦʚʳʤʠ ʣʠʯʥʦʩʪʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ: ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦʤ 

ʙʣʘʛʦʧʦʣʫʯʠʠ, ʯʫʚʩʪʚʝ ʫʚʝʨʝʥʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ [1-7].  

ʎʝʣʴʶ ʣʶʙʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ 

ʫʩʧʝʰʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʢʘʢ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʪʘʢ ʠ ʚ ʦʙʱʝʩʪʚʝ. ʇʦʜ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʠʤʝʥʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʘʥʦʚʣʝʥʠʶ ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʳʭ ʢʘʯʝʩʪʚ 

ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʤ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [4-6]. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʩʪʫʜʝʥʪʦʚ, ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʢʦʨʨʝʢʮʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʨʝʪʝʥʠʠ ʠʤʠ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣʘʭ, ʟʘ ʩʯʝʪ 

ʥʘʢʦʧʣʝʥʠʷ ʣʠʯʥʦʩʪʥʦʛʦ ʦʧʳʪʘ ʨʘʟʨʝʰʝʥʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʢʦʥʬʣʠʢʪʦʚ ʣʠʯʥʦʩʪʠ [2,7]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʌɻɹʆʋ ɺʆ ʈʦʩʪɻʄʋ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ʆʙʲʸʤ ʚʳʙʦʨʢʠ 

ʩʦʩʪʘʚʠʣ 89 ʯʝʣʦʚʝʢʘ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 18 ʣʝʪ (Ñ1 ʛʦʜ). 
ɼʠʘʛʥʦʩʪʠʢʘ ʩʪʫʜʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʩʫʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʦʥʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʏ. ʉʧʠʣʙʝʨʛʝʨʘ 

(ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʖ. ʍʘʥʠʥʳʤ), ʛʜʝ ʥʘʤʠ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ 

ʠʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠʩʩʣʝʜʫʝʤʘʷ ʚʳʙʦʨʢʘ ʩʪʫʜʝʥʪʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʣʠʯʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʧʦ ʫʨʦʚʥʶ ʪʨʝʚʦʞʥʦʩʪʠ  

 ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 
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ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʩʘʤʦʦʮʝʥʢʠ, ʩʥʠʞʝʥʠʶ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣʘʭ, ʘ ʪʘʢʞʝ 

ʢ ʚʥʫʪʨʝʥʥʠʤ ʧʝʨʝʦʮʝʥʢʘʤ ʮʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʠ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʦʠʩʭʦʜʷʱʠʤ 

ʩʦʙʳʪʠʷʤ, ʯʪʦ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ ʚ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʩʣʦʞʥʦʩʪʴʶ 

ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ çɹʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷè ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʚʫʟʝ [8]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʷʪʴ ʧʨʠʯʠʥʳ, ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʩʦ ʩʪʦʨʦʥʳ ʩʪʫʜʝʥʪʦʚ, ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [4,5]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʦʨʤʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʪʘʢʠʝ ʢʘʢ: ʛʦʪʦʚʥʦʩʪʴ ʦʢʘʟʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 

(ʧʨʠʟʥʘʚʘʷ ʧʨʠ ʵʪʦʤ ʧʨʘʚʦ ʫʯʘʱʝʛʦʩʷ ʥʘ ʩʚʦʙʦʜʫ ʚʳʙʦʨʘ) ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʠʪʫʘʮʠʠ ʫʩʧʝʭʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ ʩʘʤʦʦʮʝʥʢʠ 

ʩʦʙʩʪʚʝʥʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ [2-5].  

ʋʩʣʦʚʠʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʟʜʘʶʪʩʷ ʧʝʜʘʛʦʛʦʤ, ʠʤʝʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʦʜ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʷʭ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʝʜʘʛʦʛʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʧʝʜʘʛʦʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʨʨʝʢʮʠʠ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʫʨʦʚʥʷ 

ʪʨʝʚʦʞʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦ ʚʨʝʤʷ ʫʯʝʙʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʦʥ 

ʚʠʜʠʪ ʠ ʩʚʦʠ ʧʣʶʩʳ, ʜʦʩʪʦʠʥʩʪʚʘ, ʝʩʣʠ ʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʘʚʠʣʴʥʳʝ ʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʝʟʥʳʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʟʠʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʊʘ ʞʝ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʥʦ ʚ ʥʝʛʘʪʠʚʥʦʡ ʬʦʨʤʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʤʦʱʴ ʩʪʫʜʝʥʪʫ ʚ 

ʧʦʥʠʤʘʥʠʠ ʥʝʚʝʨʥʦʩʪʠ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʜʘʛʦʛʫ ʩʣʝʜʫʝʪ 

ʜʘʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʪʘʢ, ʯʪʦʙʳ ʥʝ ʥʘʚʨʝʜʠʪʴ ʩʪʫʜʝʥʪʫ, ʪ.ʝ. 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʤʝʯʘʪʴ ʪʦʣʴʢʦ ʢʦʛʜʘ ʫʯʘʱʠʡʩʷ ʵʪʦʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʟʘʩʣʫʞʠʚʘʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʪʨʝʚʦʞʥʦʩʪʠ, ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʘʤʦʪʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʩʪʫʜʝʥʪʦʚ, 

ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʟʚʦʣʠʪ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘ ʩʯʝʪ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʠʭ ʩʦʩʪʦʷʥʠʷ ʚ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʳʭ 

ʫʯʝʙʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʋɼʂ 616.1 

ʂʘʣʠʥʠʥʘ ʆ.ɼ. 

ʄʝʜʠʮʠʥʩʢʠʡ ʢʦʣʣʝʜʞ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʋʨʘʣʴʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè (ʄʂ ʋʨɻʋʇʉ), 

ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ. 

 

ɼɽʗʊɽʃʔʅʆʉʊʔ ʄɽɼʀʎʀʅʉʂʆʁ ʉɽʉʊʈʓ ʇʆ ɺʊʆʈʀʏʅʆʁ 

ʇʈʆʌʀʃɸʂʊʀʂɽ ɻʀʇɽʈʊʆʅʀʏɽʉʂʆʁ ɹʆʃɽɿʅʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʨʦʣʠ ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʳ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ʇʨʠʚʝʜʸʥ 

ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʠ ʦʧʠʩʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʧʨʦʩʚʝʱʝʥʠʷ. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʸʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʢ 

ʣʝʯʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʠʭ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʩʣʦʞʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʚʪʦʨʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ, 

ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ. 

 

Kalinina O.D. 

Medical College of the Federal State Budgetary Educational Institution of Higher 

Education çUral State Transport Universityè (MK USUPS), Yekaterinburg, Russia. 

 

SECONDARY PREVENTION OF HYPERTENSION BY MEDICAL NURSES 

 

Abstract: secondary prevention of hypertension. It presents an analysis of patient 

survey results and describes effective methods of prevention and education. It 

confirms that active participation by nurses enhances patientsô adherence to 

treatment and improves their awareness about preventing complications. 

Key words: hypertension, secondary prevention, nurse. 

 

ɻʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ (ɻɹ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʧʘʪʦʣʦʛʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʧʦʨʘʞʘʶʱʝʡ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦ ʤʝʨʘʭ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ɻɹ ʚʝʜʸʪ ʢ ʩʝʨʴʸʟʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʨʦʰʝʜʰʠʭ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʣʝʯʝʥʠʷ ʌɻɹʋɿ çʄʉʏ ˉ70 ï ʋʎʇʇ ʠʤ. ʖ.ɸ. ɹʨʫʩʥʠʮʳʥʘè ʌʄɹɸ ʈʦʩʩʠʠ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ ɻɹ ʠ ʧʨʝʥʝʙʨʝʛʘʝʪ ʧʨʘʚʠʣʘʤʠ ʚʪʦʨʠʯʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʠ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʣʝʯʝʥʠʶ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʸʨ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʦʚ ʩ ɻɹ. 

ʇʨʦʚʝʜʸʥʥʘʷ ʨʘʙʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʦʙʣʝʤʫ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʧʦʜʯʸʨʢʠʚʘʷ ʦʩʦʙʫʶ ʨʦʣʴ ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʳ ʚ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʦʩʣʦʞʥʝʥʠʡ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ɺ 

ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʯʸʪ ʧʦ ʧʨʘʢʪʠʢʝ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʨʦʣʠ ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʳ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʥʘ ʧʨʠʤʝʨʝ 

ʌɻɹʋɿ çʄʉʏ ˉ70 ï ʋʎʇʇ ʠʤ. ʖ.ɸ. ɹʨʫʩʥʠʮʳʥʘè ʌʄɹɸ ʈʦʩʩʠʠè. 

ɻʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ (ɻɹ) ð ʵʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʪʦʡʢʠʤ ʧʦʚʳʰʝʥʠʝʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʇʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ɻɹ ʚʳʩʪʫʧʘʶʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʥʝʧʨʘʚʠʣʴʥʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠ, ʣʠʰʥʠʡ ʚʝʩ, ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ ʠ ʩʪʨʝʩʩ. ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʚʢʣʶʯʘʝʪ 

ʘʢʪʠʚʘʮʠʶ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʵʣʘʩʪʠʯʥʦʩʪʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ɻɹ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʫʧʨʘʚʣʷʝʤʳʝ ʠ ʥʝʫʧʨʘʚʣʷʝʤʳʝ. 

- ʅʝʫʧʨʘʚʣʷʝʤʳʝ: ʚʦʟʨʘʩʪ, ʧʦʣ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ. 

- ʋʧʨʘʚʣʷʝʤʳʝ: ʜʠʝʪʘ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ ʠ 

ʘʣʢʦʛʦʣʷ, ʢʦʥʪʨʦʣʴ ʚʝʩʘ. 

ʈʘʟʚʠʪʠʝ ɻɹ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʧʦʚʨʝʞʜʝʥʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ (ʩʝʨʜʮʝ, ʧʦʯʢʠ, ʛʦʣʦʚʥʦʡ ʤʦʟʛ), ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʫʶ 

ʤʝʜʠʮʠʥʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ. 

ɻɹ ʠʤʝʝʪ ʪʨʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ: 

- ʇʝʨʚʘʷ ʩʪʘʜʠʷ: ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ; 

- ɺʪʦʨʘʷ ʩʪʘʜʠʷ: ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ, ʧʦʩʪʦʷʥʥʳʝ 

ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʦʜʳʰʢʘ, ʫʯʘʱʸʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ; 

- ʊʨʝʪʴʷ ʩʪʘʜʠʷ: ʩʝʨʴʸʟʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʫʛʨʦʟʘ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʩʤʝʨʪʠ. 

ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʘʚʠʣʴʥʦʝ ʣʝʯʝʥʠʝ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʦʩʪʘʥʦʚʢʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ ɻɹ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʤʝʨʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ: 

- ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʘ (ʕʂɻ), 

- ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ, 

- ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʢʨʦʚʠ ʠ ʤʦʯʠ. 

ʃʝʯʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʤʙʠʥʘʮʠʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʠ 

ʤʦʜʠʬʠʢʘʮʠʶ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʂʣʶʯʝʚʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʝ ʩʨʝʜʩʪʚʘ (ʙʣʦʢʘʪʦʨʳ ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ, ʠʥʛʠʙʠʪʦʨʳ 

ɸʇʌ, ʜʠʫʨʝʪʠʢʠ), ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʮʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʟʘʥʷʪʠʝ 

ʩʧʦʨʪʦʤ, ʦʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ, ʟʜʦʨʦʚʳʡ ʨʘʮʠʦʥ). 

ʉʨʝʜʠ ʦʩʣʦʞʥʝʥʠʡ ʚʳʜʝʣʷʶʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʢʘʪʘʩʪʨʦʬʳ (ʠʥʩʫʣʴʪ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ), ʧʦʯʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʧʦʪʝʨʶ 
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ʟʨʝʥʠʷ, ʧʦʨʘʞʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʧʝʯʝʥʠ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʚʪʦʨʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʪʷʞʸʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʌɻɹʋɿ çʄʉʏ ˉ70 ï ʋʎʇʇ ʠʤ. ʖ.ɸ. ɹʨʫʩʥʠʮʳʥʘè ʌʄɹɸ ʈʦʩʩʠʠè ð 

ʢʨʫʧʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ. ʆʥʦ 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ, 

ʚʢʣʶʯʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʳʝ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ. ʈʘʙʦʪʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʢʣʶʯʘʷ 

ʛʠʧʝʨʪʦʥʠʶ. ɼʘʥʥʦʝ ʣʝʯʝʙʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʩʪʘʣʦ ʙʘʟʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʦʪʜʝʣʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʣʝʯʝʥʠʷ. 

ʕʤʧʠʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ çʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴè. ɺʩʝʛʦ ʙʳʣʦ 

ʦʧʨʦʰʝʥʦ 23 ʧʘʮʠʝʥʪʘ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʦ ʧʨʠʯʠʥʘʭ, ʧʨʠʟʥʘʢʘʭ ʠ ʤʝʨʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʛʠʧʝʨʪʦʥʠʠ. ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 9 ʚʦʧʨʦʩʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʝʨʚʳʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʈʠʩʫʥʦʢ 2. ɺʪʦʨʦʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 3. ʊʨʝʪʠʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 4. ʏʝʪʚʸʨʪʳʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 5. ʇʷʪʳʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʈʠʩʫʥʦʢ 6. ʐʝʩʪʦʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 7. ʉʝʜʴʤʦʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 8. ɺʦʩʴʤʦʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʈʠʩʫʥʦʢ 9. ɼʝʚʷʪʳʡ ʚʦʧʨʦʩ ʘʥʢʝʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

 

 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ: 

- ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʦ ʟʘʙʦʣʝʚʘʥʠʠ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷʭ. 

- ʅʝʨʝʛʫʣʷʨʥʦʝ ʠʟʤʝʨʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʝʩʦʙʣʶʜʝʥʠʝ 
ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʨʘʯʘ. 

- ʆʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʛʠʧʝʨʪʦʥʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ ʥʝ ʦʩʦʟʥʘʸʪ 

ʩʝʨʴʸʟʥʦʩʪʴ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝ ʧʨʠʥʠʤʘʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʜʣʷ ʝʛʦ 

ʢʦʨʨʝʢʮʠʠ. 

ʏʪʦʙʳ ʨʝʰʠʪʴ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʣʘʢʘʪʘ ʠ ʙʫʢʣʝʪʦʚ. 

ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʩʦʜʝʨʞʘʪ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʠʧʝʨʪʦʥʠʠ, ʦʩʥʦʚʘʭ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʝʪʦʜʘʭ ʩʘʤʦʢʦʥʪʨʦʣʷ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 10. ʇʣʘʢʘʪ çɻʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴè 
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ʈʠʩʫʥʦʢ 11. ɹʫʢʣʝʪ çɼʘʚʣʝʥʠʝ ʧʦʜ ʢʦʥʪʨʦʣʝʤ: ʧʨʦʩʪʦ, ʧʦʥʷʪʥʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦè 

ʉʦʜʝʨʞʘʥʠʝ ʧʣʘʢʘʪʘ ʠ ʙʫʢʣʝʪʘ: 

- ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʧʝʨʪʦʥʠʠ ʠ ʝʝ ʦʩʣʦʞʥʝʥʠʡ; 

- ʇʨʘʚʠʣʘ ʧʨʠʸʤʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ; 

- ʆʩʥʦʚʳ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ; 

- ʋʧʨʘʞʥʝʥʠʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ; 

- ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɼʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ ʧʦʤʝʱʝʥʠʠ ʩʪʘʮʠʦʥʘʨʘ, ʠ ʧʦ ʩʝʡ ʜʝʥʴ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʩʸʩʪʨʘʤʠ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʡ ʧʘʮʠʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ 

ʘʢʪʠʚʥʦʡ ʨʦʣʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʸʨ ʚ ʦʙʫʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʧʨʘʚʠʣʴʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ ʧʨʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʜʘʣʦʩʴ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʦʩʦʟʥʘʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʦ ʩʦʙʩʪʚʝʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʠ ʫʚʝʣʠʯʠʪʴ ʤʦʪʠʚʘʮʠʶ 

ʢ ʣʝʯʝʥʠʶ.  

ʈʝʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʸʨ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʫʣʴʪʫʨʳ ʟʘʙʦʪʳ ʦ ʟʜʦʨʦʚʴʝ ʧʘʮʠʝʥʪʦʚ ʠ ʩʥʠʞʝʥʠʠ ʨʠʩʢʦʚ 

ʨʘʟʚʠʪʠʷ ʪʷʞʸʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ɼʘʥʥʳʝ 
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ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʦʙʨʘʱʝʥʠʡ ʚ ʤʝʜʠʮʠʥʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʦʙʦʩʪʨʝʥʠʷ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʫʤʝʥʴʰʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʩʫʣʴʪʦʚ ʠ ʠʥʬʘʨʢʪʦʚ ʤʠʦʢʘʨʜʘ, ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. 
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ʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 

ʈʦʩʩʠʷ 

 

ʈɽʊʈʆʉʇɽʂʊʀɺʅʓʁ ɸʅɸʃʀɿ ɻʆʉʇʀʊɸʃʀɿɸʎʀʀ ɼɽʊɽʁ                              

ʉ ʆʉʊʈʓʄʀ ʀ ʍʈʆʅʀʏɽʉʂʀʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ ɻʃʆʊʂʀ                            

ɺ ʇɽʈʀʆɼ ʇɸʅɼɽʄʀʀ COVID -19 

 

ɸʥʥʦʪʘʮʠʷ. ʇʘʥʜʝʤʠʷ COVID-19 ʚʳʟʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʦʩʪʨʦʛʦ ʪʦʥʟʠʣʣʠʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʭ ʘʙʩʮʝʩʩʦʚ, ʠ 

ʪʦʥʟʠʣʣʵʢʪʦʤʠʡ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦ- ʠ 

ʧʦʩʪʧʘʥʜʝʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʜʘʥʥʳʤ ʜʝʪʩʢʦʛʦ ʃʆʈ ʦʪʜʝʣʝʥʠʷ ʎɻɹ 

ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʟʫʯʝʥʘ ʚʳʙʦʨʢʘ ʘʨʭʠʚʥʳʭ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʩ ʜʠʘʛʥʦʟʦʤ 

ʧʘʨʘʪʦʥʟʠʣʣʠʪ/ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʡ ʘʙʩʮʝʩʩ ʠ ʙʦʣʴʥʳʭ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʥʘ ʧʣʘʥʦʚʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʦʥʟʠʣʣʠʪʘ ʟʘ 

ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2024 ʛʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 2020 ʠ 2021 ʛʦʜʘʭ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ 

ʙʦʣʴʥʳʭ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʧʦʚʦʜʫ ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʦʛʦ ʘʙʩʮʝʩʩʘ ʚ 3,4 ʠ 

2,04 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛʦʜʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʯʠʩʣʦ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʦʤ ʛʣʦʪʦʯʥʦʤ ʢʦʣʴʮʝ ʚ ʪʝ 

ʞʝ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 2,6 ʠ 4,5 ʨʘʟ. 

ɿʘʢʣʶʯʝʥʠʝ. ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʤʝʨʳ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʦʣʴ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʦʛʦ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʝʢʮʠʠ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʪʨʦʛʦ ʪʦʥʟʠʣʣʠʪʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʥʜʝʤʠʷ COVID-19, ʩʪʘʪʠʩʪʠʢʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ, ʪʦʥʟʠʣʣʵʢʪʦʤʠʷ, ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʡ ʘʙʩʮʝʩʩ. 
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A RETROSPECTIVE STUDY ON HOSPITAL ADMISSIONS FOR 

CHILDREN WITH ACUTE AND CHRONIC PHARYNGEAL DESEASES 

DURING COVID-10 PANDEMIA. 

 

Abstract. The COVID-19 pandemia caused significant changes in the pattern of 

upper respiratory disease. 
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Aim of the study. To study the changes in the number of purulent-inflammatory 

complications of acute tonsillitis, in particular, paratonsillar abscesses, and 

tonsillectomies during the pandemic period in comparison with pre- and 

postpandemic indicators according to the data of pediatric ENT department of 

Rostov Central City Hospital. 

Material and Methods. A sample of archived case histories of patients hospitalized 

with the diagnosis of paratonsillitis/paratonsillar abscess and patients hospitalized 

for routine surgical treatment for chronic tonsillitis between 2019 and 2024 was 

analysed. 

Results. In 2020 and 2021 there was a decrease in the number of patients hospitalized 

for peritonsillar abscess by 3.4 and 2.04 times respectively, compared to 2019, while 

the number of surgical interventions on the lymphoepithelial pharyngeal ring during 

the same time periods decreased by 2.6 and 4.5 times. 

Conclusion. Restrictive measures during the COVID-19 pandemic demonstrated the 

role of the airborne route of infection for acute tonsillitis and its complications. 

Key words: COVID-19 pandemic, surgical statistics, tonsillectomy, paratonsillar 

abscesses. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʘʥʜʝʤʠʷ COVID-19 ʚʳʟʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ 

ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʠʦʜʘ ʣʦʢʜʘʫʥʘ, ʥʦ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘ ʥʠʤ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʤʝʞʫʪʢʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʘʢ ʨʝʘʢʪʠʚʘʮʠʝʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʪʘʢ ʠ ʩʤʝʱʝʥʠʝʤ ʘʢʮʝʥʪʦʚ ʚ 

ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ 

[1]. 

ɺʚʝʜʝʥʠʝ ʤʝʨ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʦʚ, ʢ 

ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝʞʠʪ ʠ SARS-CoV-2, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʛʦ 

ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ, ʯʘʩʪʦʛʦ ʤʳʪʴʷ ʨʫʢ, ʥʦʰʝʥʠʷ ʤʘʩʦʢ, ʦʢʘʟʘʣʦ ʧʦʟʠʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʦʡʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʝʨʝʥʝʩʝʥʥʦʡ ʠʥʬʝʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʩʣʫʭʘ [2], ʥʘʨʫʰʝʥʠʷ 

ʛʦʣʦʩʦʦʙʨʘʟʦʚʘʥʠʷ [3], ʦʙʦʥʷʥʠʷ [4], ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʥʝʨʚʥʦʡ, 

ʠʤʤʫʥʥʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʦʧʠʩʳʚʘʝʤʳʭ ʧʦʥʷʪʠʝʤ çlong-covidè [5]. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʦʩʪʨʦʛʦ ʪʦʥʟʠʣʣʠʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʭ ʘʙʩʮʝʩʩʦʚ ʠ ʪʦʥʟʠʣʣʵʢʪʦʤʠʡ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʦ- ʠ ʧʦʩʪʧʘʥʜʝʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʟʫʯʝʥʘ ʚʳʙʦʨʢʘ ʘʨʭʠʚʥʳʭ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ, 

ʩ ʜʠʘʛʥʦʟʦʤ ʧʘʨʘʪʦʥʟʠʣʣʠʪ/ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʡ ʘʙʩʮʝʩʩ ʠ ʙʦʣʴʥʳʭ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘ ʧʣʘʥʦʚʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʦʥʟʠʣʣʠʪʘ ʟʘ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2024 ʛʦʜʳ. ɸʥʘʣʠʟ ʠʟʫʯʘʝʤʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʝʜʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʜʝʪʩʢʦʛʦ ʃʆʈ ʦʪʜʝʣʝʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʙʦʣʴʥʠʮʳ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ. ʕʪʦ ʦʪʜʝʣʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʛʦʨʦʜʝ ʩʪʘʮʠʦʥʘʨʦʤ ʧʦ ʦʢʘʟʘʥʠʶ ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʵʢʩʪʨʝʥʥʦʡ 
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ʧʦʤʦʱʠ ʜʝʪʷʤ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʃʆʈ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʤ ʮʝʥʪʨʦʤ 

ʧʣʘʥʦʚʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʠ ʜʘʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʛʦʨʦʜʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʳ ʩʨʘʚʥʠʣʠ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʨʘʥʝʝ ʜʘʥʥʳʤʠ [6, 7], ʘʥʘʣʠʟʠʨʫʶʱʠʤʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʦʛʦ ʦʪʜʝʣʝʥʠʷ ʩ 1974 ʧʦ 2014 ʛʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʣʦʢʜʘʫʥʘ ʚ 2020 

ʛʦʜʫ ʜʝʪʩʢʦʝ ʃʆʈ ʦʪʜʝʣʝʥʠʝ ʎɻɹ ʛ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʦʩʫʱʝʩʪʚʣʷʣʦ ʪʦʣʴʢʦ 

ʵʢʩʪʨʝʥʥʫʶ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʥʘ ʧʣʘʥʦʚʳʝ 

ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ, ʭʠʨʫʨʛʠʯʝʩʢʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʣʠʤʬʦʢʦʣʴʮʝ ʛʣʦʪʢʠ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ 

ʘʙʩʮʝʩʩʪʦʥʟʠʣʣʵʢʪʦʤʠʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʦʪʨʘʞʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʛʣʦʪʦʯʥʦʛʦ 

ʢʦʣʴʮʘ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʜʝʪʩʢʦʝ ʃʆʈ ʦʪʜʝʣʝʥʠʝ ʎɻɹ ʩ 2019 ʧʦ 2024 

ʛʦʜʳ. 

 

ɺʠʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

2019 2020 2021 2022 2023 2024 

ʇʘʨʘʪʦʥʟʠʣʣʷʨʥʳʡ 

ʘʙʩʮʝʩʩ 

51 15 25 71 97 125 

ʇʣʘʥʦʚʘʷ ʪʦʥʟʠʣʣʵʢʪʦʤʠʷ 

/ ʘʙʩʮʝʩʩʪʦʥʟʠʣʣʵʢʪʦʤʠʷ 

45 17 10 19 75 82 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 1, ʢʦʣʠʯʝʩʪʚʦ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ 

ʣʠʤʬʦʢʦʣʴʮʝ ʛʣʦʪʢʠ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 45 ʚ 2019 ʛʦʜʫ ʜʦ 17 ʚ 2020 ʛʦʜʫ, ʪʦ ʝʩʪʴ, 

ʚ 2,64 ʨʘʟʘ, ʧʨʠʯʝʤ ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠ ʪʷʞʝʣʦʤ 

ʪʝʯʝʥʠʠ ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʭ ʘʙʩʮʝʩʩʦʚ ʩ ʫʛʨʦʟʦʡ ʨʘʟʚʠʪʠʷ ʪʦʥʟʠʣʣʦʛʝʥʥʦʛʦ 

ʩʝʧʩʠʩʘ. ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʪʦʣʴʢʦ ʢ 2023 ʛʦʜʫ ʠ ʧʨʝʚʳʩʠʣʘ 

ʜʦʧʘʥʜʝʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚ 2023 ʠ 2024 ʛʦʜʘʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʯʠʩʣʦ ʧʘʨʘʪʦʥʟʠʣʣʠʪʦʚ/ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʭ ʘʙʩʮʝʩʩʦʚ ʪʘʢʞʝ 

ʫʤʝʥʴʰʠʣʦʩʴ: ʩ 51 ʜʦ 15 ʚ 2020 ʛʦʜʫ ʠ 25 ʚ 2021 ʛʦʜʫ (ʪʦ ʝʩʪʴ, ʚ 3,4 ʠ 2,04 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋʤʝʥʴʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʤʠ 

ʘʙʩʮʝʩʩʘʤʠ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʚʚʝʜʝʥʠʷ ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨ, ʧʦʩʢʦʣʴʢʫ 

ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʡ ʘʙʩʮʝʩʩ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʦʩʣʦʞʥʝʥʠʝ ʦʩʪʨʦʛʦ 

ʪʦʥʟʠʣʣʠʪʘ, ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʝʨʝʜʘʯʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʡ. 

ʊʘʢʦʡ ʚʳʚʦʜ ʥʘʭʦʜʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [8, 9, 10, 11]. 

ʊʘʢ, N. Quraishi et al. [12] ʦʪʤʝʪʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʚʟʨʦʩʣʳʭ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʣʦʢʜʘʫʥʘ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʦʛʦ ʪʦʥʟʠʣʣʠʪʘ ʥʘ 

64,4%, ʘ ʧʦ ʧʦʚʦʜʫ ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʦʛʦ ʘʙʩʮʝʩʩʘ ï ʥʘ 60,68%. 

J. Stansfield et al. [13] ʧʨʦʚʝʣʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʦʙʟʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘ ʜʚʘ 

ʩʦʧʦʩʪʘʚʠʤʳʭ 3-ʤʝʩʷʯʥʳʭ ʧʝʨʠʦʜʘ - ʜʦ ʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʣʦʢʜʘʫʥʘ. ʆʥʠ 

ʦʙʥʘʨʫʞʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʧʦ 

ʧʦʚʦʜʫ ʪʦʥʟʠʣʣʷʨʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʮʝʣʦʤ. 
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J.A. McBride et al. [14] ʚ ʉʐɸ ʥʘʙʣʶʜʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤ ʬʘʨʠʥʛʠʪʦʤ, ʦʩʪʨʳʤ ʩʨʝʜʥʠʤ ʦʪʠʪʦʤ ʠ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʤʦʥʦʥʫʢʣʝʦʟʦʤ ʥʘ 100 000 ʯʝʣʦʚʝʢ ʚ ʛʦʜ ʚʦ ʚʨʝʤʷ ʟʘʢʨʳʪʠʷ 

ʰʢʦʣ ʠʟ-ʟʘ COVID-19). 

A.C. van de Pol et al. [15] ʧʨʦʚʝʣʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʙʲʝʜʠʥʠʚ 

ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʢ ʚʨʘʯʫ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʩ ʤʘʨʪʘ ʧʦ ʤʘʡ 2020 ʛʦʜʘ 

(405 688 ʯʝʣʦʚʝʢ) ʠ ʩʨʘʚʥʠʣʠ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʚʳʙʦʨʢʦʡ ʚ ʤʘʨʪʝ - ʤʘʝ 2019 ʛʦʜʘ 

(389 708 ʯʝʣʦʚʝʢ). ʆʥʠ ʦʪʤʝʪʠʣʠ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʥʘʟʥʘʯʝʥʠʡ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʧʨʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩ 21% ʜʦ 13 % - 8 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ 

ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʦʩʣʘ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʨʘʤʠ ʧʦ 

ʩʘʤʦʠʟʦʣʷʮʠʠ, ʥʦʰʝʥʠʝʤ ʤʘʩʦʢ ʠ ʤʳʪʴʝʤ ʨʫʢ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʧʦ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʜʝʪʩʢʦʝ ʃʆʈ ʦʪʜʝʣʝʥʠʝ ʚ 2019-

2024 ʛʦʜʘʭ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʨʘʥʝʝ ʜʘʥʥʳʤʠ ʟʘ 1974-2014 ʛʦʜ [6, 7], ʤʳ 

ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʝʩʣʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʯʝʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʣʘʥʦʚʳʭ ʪʦʥʟʠʣʣʵʢʪʦʤʠʡ ʠ ʯʠʩʣʦʤ ʙʦʣʴʥʳʭ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʧʦʚʦʜʫ ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʳʭ ʘʙʩʮʝʩʩʦʚ, ʪʦ ʚ ʧʝʨʠʦʜ 

ʧʘʥʜʝʤʠʠ ʦʪʤʝʯʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʦʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʢʘʢ ʢʘʨʘʥʪʠʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʧʨʦʚʦʜʠʤʳʤʠ ʚ ʩʚʷʟʠ ʩ 

ʣʦʢʜʘʫʥʦʤ, ʪʘʢ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ï ʚ ʚʠʜʝ ʥʝʞʝʣʘʥʠʷ ʨʦʜʠʪʝʣʝʡ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʪʴ ʜʝʪʝʡ ʜʘʞʝ ʧʦʩʣʝ ʦʪʤʝʥʳ ʢʘʨʘʥʪʠʥʘ. ʆʜʥʘʢʦ ʤʳ ʚʠʜʠʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʙʦʣʝʝ 

ʜʣʠʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ: ʩʥʠʞʝʥʠʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 2020-

2021 ʛʦʜʘʭ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ ʜʝʪʝʡ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʦ ʧʦʚʦʜʫ ʧʘʨʘʪʦʥʟʠʣʣʷʨʥʦʛʦ ʘʙʩʮʝʩʩʘ ʚ 2022-2024 ʛʦʜʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʤʝʨʳ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʦʣʴ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʦʛʦ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʝʢʮʠʠ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʪʨʦʛʦ ʪʦʥʟʠʣʣʠʪʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ. 
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ʊʘʨʘʩʦʚʘ ʅ.ɺ., ɹʝʣʘʥ ʕ.ɹ., ʉʦʢʦʣʦʚʘ ʄ.ɺ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ɺʦʣʛʦʛʨʘʜ, 

ʈʦʩʩʠʷ 
 

ʍʈʆʅʀʏɽʉʂʀʁ ʈʀʅʆʉʀʅʋʉʀʊ ʋ ʇʆɾʀʃʓʍ ʃʖɼɽʁ: 

ʀʄʄʋʅʆʃʆɻʀʏɽʉʂʀɽ ʀ ʎʀʊʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ ʚ ʈʦʩʩʠʠ ʥʝʦʙʨʘʪʠʤʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʋ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʦʩʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʯʠʪʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʣʠ ʚʨʝʤʝʥʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʸ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʉʥʠʞʝʥʠʝ 

ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ, ʠʟʤʝʥʝʥʠʷ ʚ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʧʦʚʳʰʝʥʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ð ʚʦʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʍʈʉ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚʩʸ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʜʣʷ ʠʟʫʯʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʪʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʨʠʥʦʩʠʥʫʩʠʪʘ ʚ 

ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʣʦʢʘʣʴʥʦʛʦ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ: ʚ ʥʘʟʘʣʴʥʦʤ ʩʝʢʨʝʪʝ ʫʨʦʚʝʥʴ 

ʠʥʪʝʨʣʝʡʢʠʥʦʚ IL-2, IL-4, IL-6, IL-8, IL-10 (ʨʝʘʛʝʥʪʳ ʆʆʆ çɺʝʢʪʦʨ ɹʝʩʪè, 

ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ) ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʀʟʫʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ 

ʧʣʘʥʰʝʪʥʦʤ ʬʦʪʦʤʝʪʨʝ çMultiscan Accentè ʬʠʨʤʳ Thermo FS. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʜʫʢʮʠʠ IL-4 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʦʟʨʘʩʪʥʳʤ ʩʥʠʞʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʩʦʭʨʘʥʷʣʘʩʴ ʠ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʥʦ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʠ ʫ ʧʘʮʠʝʥʪʦʚ 75-90 ʣʝʪ, 

ʜʘʣʝʝ ʩʥʠʞʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. ʋʨʦʚʝʥʴ IL-10 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʮʠʝʥʪʦʚ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʙʝʟ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʚʦʟʨʘʩʪʝ 75-90 ʣʝʪ ʫ ʙʦʣʴʥʳʭ ʩ ʍʈʉ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʢʘʯʦʢ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʤʦʥʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-8, IL-10), ʜʘʥʥʳʡ 

ʬʝʥʦʤʝʥ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʦʟʤʦʞʥʦʡ ʩʤʝʥʦʡ ʬʝʥʦʪʠʧʘ Th-2 ʥʘ Treg. ʇʨʠ 

ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʚ ʩʦʩʪʘʚʝ ʠʥʬʠʣʴʪʨʘʪʘ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʤʤʫʥʦʧʦʟʠʪʠʚʥʳʝ ʢʣʝʪʢʠ (++) CD4, CD3d, CD3e ʠ CD8a, 

ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʩʝʤ ʠʥʬʠʣʴʪʨʘʪʝ. ʇʨʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ CD3d ʠ CD3e ʣʠʤʬʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʍʈʉ 45-59 

ʣʝʪ, ʫ ʙʦʣʴʥʳʭ ʍʈʉ 60-74 ʣʝʪ ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ CD8a-ʧʦʟʠʪʠʚʥʳʭ 

ʣʠʤʬʦʮʠʪʦʚ. ʊʘʢ ʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ 

CD3d-ʧʦʟʠʪʠʚʥʳʭ ʠ CD3e-ʧʦʟʠʪʠʚʥʳʭ ʣʠʤʬʦʮʠʪʦʚ. ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʥʘʤʠ ʜʘʥʥʳʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʩʪʘʨʝʥʠʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʚʦʩʧʘʣʝʥʠʝ ʫ ʧʦʞʠʣʳʭ ʙʦʣʴʥʳʭ ʩ ʍʈʉ.  ɺʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʙʫʜʫʱʝʤ ʩʪʘʥʝʪ 
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ʚʳʷʚʣʝʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʵʪʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʪʦʛʦ, 

ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʠʩʢ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪ, ʜʣʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʠʡ ʨʠʥʦʩʠʥʫʩʠʪ; ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʦʣʦʩʪʠ 

ʥʦʩʘ; ʧʦʞʠʣʦʡ ʠ ʩʪʘʨʯʝʩʢʠʡ ʚʦʟʨʘʩʪ; ʮʠʪʦʢʠʥʳ. 
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CHRONIC RHINOSINUSITIS IN THE ELDERLY: IMMUNOLOGICAL 

AND CYTOLOGICAL ASPECTS 

 

Annotation. Life expectancy and the number of elderly people in Russia are 

irreversibly increasing. In the elderly, nasal diseases, which are often considered 

minor or temporary disorders, are becoming increasingly important because they 

significantly impair the quality of life of patients. Decreased mucociliary clearance, 

changes in the vascularization of the nasal mucosa, and increased susceptibility to 

inflammatory and allergic processes are just some of the characteristics that make 

CRS in the elderly an increasingly relevant area for study. The aim of the work was 

to study the immunological and immunohistochemical aspects of the course of 

chronic rhinosinusitis in a gerontological group of patients. Materials and methods. 

The study of the local cytokine profile: the level of interleukins IL-2, IL-4, IL-6, IL-

8, IL-10 in nasal secretions (reagents of Vector Best LLC, Novosibirsk, Russia) was 

identified by enzyme immunoassay. The optical density of the samples was studied 

using a Thermo FS Multiscan Accent flatbed photometer. The results of the study. 

The age-related dynamics of IL-4 production was characterized by a significant age 

decrease, while it persisted during the inflammatory process, but was more 

pronounced in patients aged 75-90 years, then decreased to almost zero levels. IL-

10 levels increased in both groups relative to patients of the same age without 

inflammatory diseases. At the same time, at the age of 75-90 years, patients with 

CRS experience a jump in immune activity due to an increase in the local level of 

monocyte-macrophage cytokines (IL-8, IL-10), this phenomenon can be explained 

by a possible change in the Th-2 phenotype to Treg. Immunofluorescence 

examination in all groups revealed immunopositive cells (++) CD4, CD3d, CD3e 

and CD8a in the infiltrate, which were located relatively evenly throughout the 

infiltrate. Statistical data processing showed a significant increase in the specific 

number of CD3d and CD3e lymphocytes in the group of patients with CRS 45-59 

years old, and in patients with CRS 60-74 years old, a decrease in the proportion of 

CD8a-positive lymphocytes was noted. It was also revealed that the number of 

CD3d-positive and CD3e-positive lymphocytes increased with age. Conclusion. Our 

data provide insight into how aging can affect inflammation in elderly patients with 

CRS.  The most important step in the future will be to identify and establish the 

mechanisms leading to these changes, how they can affect the increase in morbidity 
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in the gerontological group of patients, as well as the search for age-appropriate 

treatment methods to potentially improve outcomes. 

Key words: chronic rhinosinusitis; nasal mucosa; elderly and senile age; cytokines. 

 

ɺʚʝʜʝʥʠʝ.  

ʍʦʪʷ ʵʪʦ ʙʦʣʴʰʦʡ ʫʩʧʝʭ ʜʣʷ ʤʝʜʠʮʠʥʳ ʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʦ ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʝʨʝʩʤʦʪʨʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢʦ ʤʥʦʛʠʤ ʧʘʪʦʣʦʛʠʷʤ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʩʪʘʨʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʭʨʦʥʠʯʝʩʢʠʭ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʠ ʠʟʤʝʥʷʝʪ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ, ʪʨʝʙʫʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʭʨʦʥʠʯʝʩʢʠʡ ʨʠʥʦʩʠʥʫʩʠʪ (ʍʈʉ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʩʣʫʞʠʚʘʶʱʠʭ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ [1]. ʋ 

ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʥʦʩʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʯʠʪʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʠʣʠ ʚʨʝʤʝʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʸ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʉʥʠʞʝʥʠʝ 

ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ, ʠʟʤʝʥʝʥʠʷ ʚ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʧʦʚʳʰʝʥʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ð ʚʦʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʍʈʉ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚʩʸ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʜʣʷ ʠʟʫʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʸʤ ʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʬʫʥʢʮʠʶ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ʪʨʝʙʫʶʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ. ʍʦʪʷ ʠ ʦʧʠʩʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʭʨʦʥʠʯʝʩʢʦʛʦ ʨʠʥʦʩʠʥʫʩʠʪʘ (ʍʈʉ), ʙʳʣʦ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʍʈʉ ʚ 

ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ʠ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ. 

ʇʝʨʝʩʤʦʪʨ ʧʦʜʭʦʜʘ ʢ ʣʝʯʝʥʠʶ ʍʈʉ ʚ ʛʝʨʠʘʪʨʠʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʦʩʪʳʤ ʫʩʪʨʘʥʝʥʠʝʤ ʩʠʤʧʪʦʤʦʚ, ʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʠʩʢ ʥʦʚʳʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʮʝʣʴʶ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʤʝʜʠʮʠʥʝ ʟʘ ʩʯʝʪ ʠʟʫʯʝʥʠʷ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʧʦʣʦʩʪʠ ʥʦʩʘ [2]. ʎʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʨʠʥʦʩʠʥʫʩʠʪʘ (ʍʈʉ) ʚʢʣʶʯʘʶʪ ʠʟʫʯʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʟʘʣʴʥʦʛʦ 

ʩʝʢʨʝʪʘ, ʣʦʢʘʣʴʥʦʛʦ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʠ ʚʳʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʟʚʦʣʷʪ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ, 

ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʪʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʨʠʥʦʩʠʥʫʩʠʪʘ ʚ 

ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚʦ ʚʟʨʦʩʣʦʤ 

ʦʪʜʝʣʝʥʠʠ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʆʙʣʘʩʪʥʦʡ ʂʣʠʥʠʯʝʩʢʦʡ 

ɹʦʣʴʥʠʮʝ ˉ1 ʛ. ɺʦʣʛʦʛʨʘʜʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʚʥʫʪʨʠ ʚʫʟʦʚʩʢʦʛʦ ʛʨʘʥʪʘ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ 2127-ʂʆ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʚʩʝʤ 

ʧʨʠʥʮʠʧʘʤ ʥʘʜʣʝʞʘʱʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʧʘʮʠʝʥʪʳ 45-90 ʣʝʪ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʨʠʥʦʩʠʥʫʩʠʪʦʤ. 

ʀʩʢʣʶʯʝʥʳ ʠʟ ʛʨʫʧʧ ʧʘʮʠʝʥʪʳ ʩ: ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʭʨʦʥʠʯʝʩʢʠʡ ʧʦʣʠʧʦʟʥʳʡ ʨʠʥʦʩʠʥʫʩʠʪ, ʢʫʨʷʱʠʝ, ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʣʠ ʧʦʩʣʝʜʥʠʝ 4 ʤʝʩʷʮʘ ʧʨʝʧʘʨʘʪʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ. 

ɹʦʣʴʥʳʝ 45-59 ʣʝʪ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ ʠ ʧʘʮʠʝʥʪʳ 60-90 ʣʝʪ ʙʝʟ 

ʧʘʪʦʣʦʛʠʠ ʃʆʈ ʦʨʛʘʥʦʚ ʚʦʰʣʠ ʚ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʘʙʣʠʮʘ 1.  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʇ
ʦ
ʢ
ʘ
ʟ
ʘ
ʪ
ʝ
ʣ
ʠ

 

ɻʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1 ʛʨʫʧʧʘ 

ʙʝʟ ʍʈʉ  

60-74 ʣʝʪ 

2 ʛʨʫʧʧʘ 

ʙʝʟ ʍʈʉ 

75-90 ʣʝʪ 

3 ʛʨʫʧʧʘ  

ʩ ʍʈʉ  

45-59 ʣʝʪ 

4 ʛʨʫʧʧʘ 

 ʩ ʍʈʉ  

60-74 ʣʝʪ 

5 ʛʨʫʧʧʘ 

 ʩ ʍʈʉ  

75-90 ʣʝʪ 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 
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ʄʫʞʯʠʥʳ 15 10,2 15 10,2 17 11.6 11 7,8 16 10,9 

ɾʝʥʱʠʥʳ 13 8,8 17 11,6 15 10,2 12 8,2 16 10,9 

ɺʩʝʛʦ 28 19,0 32 21,8 32 21,8 23 15,6 32 21,8 

147 (100%) 

 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ ʜʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 

ʢʨʠʪʝʨʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ: ʚ ʥʘʟʘʣʴʥʦʤ ʩʝʢʨʝʪʝ 

ʫʨʦʚʝʥʴ ʠʥʪʝʨʣʝʡʢʠʥʦʚ IL-2, IL-4, IL-6, IL-8, IL-10 (ʨʝʘʛʝʥʪʳ ʆʆʆ çɺʝʢʪʦʨ 

ɹʝʩʪè, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ) ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʀʟʫʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʙ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʧʣʘʥʰʝʪʥʦʤ ʬʦʪʦʤʝʪʨʝ çMultiscan Accentè ʬʠʨʤʳ Thermo 

FS [4]. 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʧʩʠʠ ʧʦʣʦʩʪʠ ʥʦʩʘ: ʜʣʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦ ʚʨʝʤʷ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ ʫ ʙʦʣʴʥʳʭ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ ʙʳʣʘ ʚʟʷʪʘ ʙʠʦʧʩʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ 

ʥʦʩʘ (ʩʨʝʜʥʷʷ ʥʦʩʦʚʘʷ ʨʘʢʦʚʠʥʘ).   

ʇʦʣʫʯʝʥʦ 35 ʤʘʪʝʨʠʘʣʦʚ ʙʦʣʴʥʳʭ ʍʈʉ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʟʨʝʣʦʛʦ 

(n=14/35), ʧʦʞʠʣʦʛʦ (n=15/35) ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (n=6/35). 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. 

ɼʣʷ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʢʨʦʣʠʯʴʠ 

ʘʥʪʠʯʝʣʦʚʝʯʝʩʢʠʝ ʧʝʨʚʠʯʥʳʝ ʧʦʣʠʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ CD4, CD3d, 

CD3e ʠ CD8a (Cloud-ClonCorp, ʉʐɸ) ʠ ʚʪʦʨʠʯʥʳʝ ʦʩʣʠʥʳʝ ʘʥʪʠʢʨʦʣʠʯʴʠ 

ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ CD4 ʠ CD3d.   

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ STATISTICA 11.0 

(ʈʦʩʩʠʷ).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʍʈʉ ʷʚʣʷʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʩʦʟʜʘʚʘʪʴ ʩʝʨʴʝʟʥʫʶ 

ʤʝʜʠʮʠʥʩʢʫʶ ʥʘʛʨʫʟʢʫ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʥʝʩʢʦʣʴʢʠʭ ʘʚʪʦʨʦʚ, 

ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʝʤʝʥʮʠʠ (ʩʝʨʴʸʟʥʦʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ 

ʧʘʟʫʭ. ɽʩʪʝʩʪʚʝʥʥʦ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʡ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʙʨʝʤʝʥʠ ʩʪʨʘʥʳ [5]. 
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ʈʠʩʫʥʦʢ 2. ʃʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʮʠʪʦʢʠʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ 45-90 ʣʝʪ 

 

ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʜʫʢʮʠʠ IL-4 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʚʦʟʨʘʩʪʥʳʤ ʩʥʠʞʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʩʦʭʨʘʥʷʣʘʩʴ ʠ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʥʦ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʠ ʫ ʧʘʮʠʝʥʪʦʚ 75-90 ʣʝʪ, ʜʘʣʝʝ ʩʥʠʞʘʣʘʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. ʋʨʦʚʝʥʴ IL-10 ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʮʠʝʥʪʦʚ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʙʝʟ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʷʚʣʷʝʪʩʷ IL-2 [6]. ɽʛʦ 

ʧʨʦʜʫʢʮʠʷ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ, ʥʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ 75-90 ʣʝʪ 

ʦʥ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʍʈʉ.  

ʇʨʠ ʵʪʦʤ ʚ ʚʦʟʨʘʩʪʝ 75-90 ʣʝʪ ʫ ʙʦʣʴʥʳʭ ʩ ʍʈʉ ʥʘʙʣʶʜʘʝʪʩʷ ʩʢʘʯʦʢ ʠʤʤʫʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʥʦʮʠʪʘʨʥʦ-

ʤʘʢʨʦʬʘʛʘʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-8, IL-10), ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʚʦʟʤʦʞʥʦʡ ʩʤʝʥʦʡ ʬʝʥʦʪʠʧʘ Th-2 ʥʘ Treg.  

ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʧʩʠʡ ʧʦʣʦʩʪʠ ʥʦʩʘ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʦʯʘʛʦʚʳʡ ʩʢʣʝʨʦʟ ʠ ʜʠʘʧʝʜʝʟʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʟʘ ʩʯʝʪ ʣʝʡʢʦʮʠʪʘʨʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʩʪʨʦʤʳ ʠ ʧʦʣʥʦʢʨʦʚʠʷ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʋ ʙʦʣʴʥʳʭ ʍʈʉ 

45-59 ʣʝʪ ʤʠʢʨʦʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʤʬʦʮʠʪʘʤʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʩʦ ʩʚʝʪʣʳʤʠ ʮʝʥʪʨʘʤʠ, 

ʚ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʠ 

ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ (ʈʠʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 3. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ 

ʙʦʣʴʥʳʭ ʍʈʉ 45-90 ʣʝʪ 

 

ʇʨʠ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʚ ʩʦʩʪʘʚʝ 

ʠʥʬʠʣʴʪʨʘʪʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʤʤʫʥʦʧʦʟʠʪʠʚʥʳʝ ʢʣʝʪʢʠ (++) CD4, CD3d, CD3e 

ʠ CD8a, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʩʝʤ ʠʥʬʠʣʴʪʨʘʪʝ 

(ʊʘʙʣʠʮʘ 2). ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ CD3d ʠ CD3e ʣʠʤʬʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ 

ʍʈʉ 45-59 ʣʝʪ (ʊʘʙʣʠʮʘ 2), ʫ ʙʦʣʴʥʳʭ ʍʈʉ 60-74 ʣʝʪ ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ 

ʜʦʣʠ CD8a-ʧʦʟʠʪʠʚʥʳʭ ʣʠʤʬʦʮʠʪʦʚ (ʊʘʙʣʠʮʘ 2). ʊʘʢ ʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩ 

ʚʦʟʨʘʩʪʦʤ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ CD3d-ʧʦʟʠʪʠʚʥʳʭ ʠ CD3e-ʧʦʟʠʪʠʚʥʳʭ 

ʣʠʤʬʦʮʠʪʦʚ (ʊʘʙʣʠʮʘ 2). 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʤʤʫʥʦʬʝʥʦʪʠʧʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʣʠʤʬʦʮʠʪʘʨʥʦʛʦ 

ʠʥʬʠʣʴʪʨʘʪʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫ ʙʦʣʴʥʳʭ ʍʈʉ ʟʨʝʣʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ CD8a-ʣʠʤʬʦʮʠʪʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ CD3e-ʣʠʤʬʦʮʠʪʦʚ. 

 

ʊʘʙʣʠʮʘ 2. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (CD4, CD3d, CD3e ʠ CD8a), % 

ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ 

ʇʨʠʤʝʯʘʥʠʝ: ɸ ï ɻʨʫʧʧʘ 3 (45-59 ʣʝʪ ʩ 

ʍʈʉ), ɹ ï ɻʨʫʧʧʘ 4 (60-74 ʣʝʪ ʩ ʍʈʉ), ɺ - 

ɻʨʫʧʧʘ 5 (75-90 ʣʝʪ ʩ ʍʈʉ). ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ ʭ400 

 


