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ǮǭǩǯǺǱǧǤ ǠǤǯǤǢǭǡǺǴ ǱǯǲǠǭǮǯǭǡǭǣǭǡ 
Ƿǿȃȇ ǟȀȃȒȊȊǿȔ ǫȍȔǿȋȄȃ ǟȀȃȒȊȊǿȔ ǬǿȐȏ 

ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠʥʞʝʥʝʨʠʠ 
 ʀʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʈʋɼʅ ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ʠʤʝʥʠ ʇʘʪʨʠʩʘ ʃʫʤʫʤʙʳ 

Ƿǿȃȇ ǟȗȏǿȓ ǫ, ǼȊț-ǰǿȇȃ  
ɽʛʠʧʝʪʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ, ʦʪʜʝʣ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ 

 

ɹʦʦʧʫʙʯʡʸ: ʊʨʫʙʦʧʨʦʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ, ʛʘʟʘ ʠʣʠ ʥʝʬʪʝ-
ʧʨʦʜʫʢʪʦʚ, ʠ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳ ʢ ʢʦʨʨʦʟʠʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ 
ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʙʦʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʉ 1940-ʭ ʛʦʜʦʚ ʦʧʝʨʘʪʦʨʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʯʘʩʪʦ ʥʘʥʦʩʠʣʠ ʥʘ ʪʨʫ-
ʙʦʧʨʦʚʦʜʳ ʚʥʝʰʥʝʝ ʧʦʢʨʳʪʠʝ. ʇʦʢʨʳʪʠʷ ʚʧʝʨʚʳʝ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʥʘ ʢʘʥʘʚʫ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 
ʦʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʨʫʙ ʧʦʢʨʳʪʘ. ʉʠʩʪʝʤʘ ʧʘʩʩʠʚʥʦʛʦ ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʛʦ ʧʦʢʨʳ-
ʪʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʦʡ. ʕʪʦ ʧʦʢʨʳʪʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝ-
ʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʚʳʩʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 
ʘʛʨʝʩʩʠʚʥʳʭ ʛʨʫʥʪʦʚ [1]. ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʪʨʫʙʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʩʪʦʷʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʞʠʜʢʦʩʪʠ 
ʧʦ ʚʩʝʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʣʘʚʥʳʡ ʧʦʪʦʢ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʤʦʨʩʢʠʝ ʪʨʫʙʦʧʨʦʚʦ-
ʜʳ ʚʧʝʨʚʳʝ ʙʳʣʠ ʧʨʦʣʦʞʝʥʳ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʚ ʥʘʯʘʣʝ 1950-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʪʨʫʙʦʧʨʦʚʦʜ ʧʦʢʨʳʚʘʣʠ ʘʥ-
ʪʠʢʦʨʨʦʟʠʡʥʦʡ ʵʧʦʢʩʠʜʥʦʡ ʛʨʫʥʪʦʚʢʦʡ, ʟʘʪʝʤ ʥʘʥʦʩʠʣʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʫʶ ʵʤʘʣʴ ʠʣʠ ʧʦʣʠʵʪʠʣʝʥ ʠ ʧʦ-
ʢʨʳʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʤ ʪʠʧʦʤ ʙʝʪʦʥʘ, ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʞʝʣʝʟʥʦʡ ʧʨʦʚʦʣʦʢʦʡ, ʙʝʪʦʥ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 
ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʜʚʫʭ ʮʝʣʝʡ: ʚʦ-ʧʝʨʚʳʭ, ʜʣʷ ʟʘʱʠʪʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʜ ʚʦʜʦʡ. ʚʦʜʘ, 
ʘ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʜʘʥʠʠ ʪʨʫʙʝ ʙʦʣʴʰʝʛʦ ʚʝʩʘ ʜʣʷ ʧʨʠʜʘʥʠʷ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ 
ʤʦʨʩʢʦʤ ʜʥʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʝʯʝʥʠʶ ʚʦʜʳ. ʏʪʦʙʳ ʚʳʜʝʨʞʠʚʘʪʴ ʛʣʫʙʠʥʥʦʝ ʜʘʚʣʝʥʠʝ ʧʦʜ 
ʚʦʜʦʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʩʣʦʝʚ: ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ 
ʩʣʦʝʚ ʠʟ ʩʪʘʣʠ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ ʠʟ ʧʦʣʠʧʨʦʧʠʣʝʥʘ [2-6]. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʦʨʨʦʟʠʷ ï ʇʦʢʨʳʪʠʝ ï ʅʘʥʝʩʝʥʠʝ ï ɿʘʱʠʪʘ ï ʉʪʦʡʢʦʩʪʴ. 
 

COATING OF ONSHORE PIPELINES 
 

Shadi Abdullah Mohamed Abdullah Nasr, 
Shadi Ashraf M. El Said 

 
Abstract: Pipelines are used all over the world to transport oil, gas, or petroleum products, and they must be 
resistant to corrosion for a long period of time to prevent production failures. Since the 1940s, pipeline opera-
tors have often applied an external coating to pipelines. The coatings were first applied to the ditch during con-
struction, however, most of the pipes are now covered. A passive anti-corrosion coating system is often used 
in combination with active protection. This coating must meet certain requirements, such as high mechanical 
strength and resistance to aggressive soils [1]. Thermal insulation pipes maintain a constant temperature of 
the liquid throughout the pipeline, ensuring a smooth flow of petroleum products. Since offshore pipelines were 
first laid in shallow water in the early 1950s, when the pipeline was coated with an anti-corrosion epoxy primer, 
then coal enamel or polyethylene was applied and covered with a special type of concrete reinforced with iron 
wire, concrete for pipelines was used for two purposes: first, to protect the pipeline from damage under water. 
water, and the second way is to give the pipe more weight to make it more stable on the seabed, because it 
prevents the flow of water. To withstand deep pressure under water, a multilayer pipeline consisting of three 
layers is used: an inner and outer layer of steel and an inner intermediate layer of polypropylene [2-6]. 
Keywords: Corrosion ï Coating ï Application ï Protection ï Durability. 
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ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʦ ʩʪʘʣʴʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, ʧʨʦʣʦʞʝʥʥʳʤ ʧʦ 
ʩʫʰʝ, ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʠʭ ʪʠʧʦʚ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ: 

ʄʞʦʫʴ  
ɿʘʱʠʪʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʣʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʟʘʱʠʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ 

ʪʨʫʙʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʨʦʟʠʠ. ʃʝʥʪʘ ʦʙʨʘʟʫʝʪ ʙʘʨʴʝʨ ʜʣʷ ʧʦʜʟʝʤʥʦʡ ʩʨʝʜʳ. 
ʇʨʠ ʥʘʜʣʝʞʘʱʝʡ ʘʜʛʝʟʠʠ ʣʝʥʪʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠʟʦʣʷʪʦʨʦʤ ʜʣʷ ʢʘʪʦʜʥʦʡ 
ʟʘʱʠʪʳ [7]. ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʪʨʫʙ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʳʢʠ ʯʘʩʪʦ ʧʦʢʨʳʚʘʶʪ ʢʨʘʩʢʦʡ ʠʣʠ, ʯʪʦ ʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ, ʦʙʤʘʪʳʚʘʶʪ ʣʝʥʪʦʡ. ʃʝʥʪʘ - ʵʪʦ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ ʢʘʢ ʤʠʥʠʤʫʤ ʠʟ 
ʜʚʫʭ ʩʣʦʝʚ. ʇʝʨʚʳʡ, ʠʣʠ ʩʘʤʳʡ ʚʥʫʪʨʝʥʥʠʡ, ʩʣʦʡ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʷʛʢʦʝ, ʵʣʘʩʪʠʯʥʦʝ ʚʝ-
ʱʝʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʨʠʢʣʝʠʚʘʥʠʷ ʢ ʥʠʞʝʣʝʞʘʱʝʡ ʧʦʜʣʦʞʢʝ. ɺʥʝʰʥʠʡ ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʤʦʥʦʣʠʪʥʳʡ ʧʦʣʠʤʝʨʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ, ʤʝʭʘʥʠʯʝʩʢʠʤʠ, ʪʝʨʤʠʯʝ-
ʩʢʠʤʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺʥʝʰʥʠʡ ʩʣʦʡ ʣʝʥʪʳ ʦʙʳʯʥʦ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦ-
ʨʠʜʘ, ʧʦʣʠʵʪʠʣʝʥʘ, ʧʦʣʠʦʣʝʬʠʥʘ, ʙʫʪʠʣʘ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʣʘʩʪʠʬʠʢʘʪʦʨʳ ʠ ʠʭ ʤʠʛʨʘʮʠʷ ʤʦʛʫʪ 
ʧʨʠʚʝʩʪʠ ʢ ʦʪʩʣʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʦʩʥʦʚʳ ʦʪ ʢʣʝʷ. ʇʦʜʣʦʞʢʠ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ 
ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ 60 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. ʇʦʣʠʵʪʠʣʝʥʦʚʳʝ ʣʝʥʪʳ ʚʳʜʝʨʞʠʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ -40 ÁC 
[10]. ʕʪʠ ʣʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ 
ʩʪʦʡʢʦʩʪʠ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʦʪʣʠʯʥʳʤ ʘʜʛʝʟʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʦʥʠ 
ʪʘʢʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʡ ʣʝʥʪʳ ʜʣʷ ʛʨʫʥʪʦʚʘʥʥʦʡ ʩʪʘʣʠ [8]. 

 
 

 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ. 1. ʄʞʦʫʴ 
 
ʋʞʩʥʧʬʪʙʝʧʰʦʴʞ ʩʬʣʙʛʙ  
ʊʝʨʤʦʫʩʘʜʦʯʥʳʡ ʨʫʢʘʚ - ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʚʠʜ ʦʙʝʨʪʦʯʥʦʡ ʙʫʤʘʛʠ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʦʢʨʳʪʠʷ ʤʝʩʪ ʩʚʘʨʢʠ ʧʨʠ ʥʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʜʣʷ ʨʝʤʦʥʪʘ ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʊʝʨʤʦ-
ʫʩʘʜʦʯʥʳʡ ʨʫʢʘʚ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʢʨʳʪʠʷ ʩʪʳʢʦʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʪʝʨʤʦʫʩʘʜʦʯʥʳʭ ʨʫ-
ʢʘʚʦʚ - ʵʪʦ ʪʨʝʭʩʣʦʡʥʘʷ ʪʝʨʤʦʫʩʘʜʦʯʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʞʠʜʢʦʡ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ (ʛʨʫʥʪʦʚʢʠ), 
ʩʦʧʦʣʠʤʝʨʥʦʛʦ ʢʣʝʷ ʠ ʧʦʜʣʦʞʢʠ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. ɼʣʠʥʘ ʪʝʨʤʦʫʩʘʜʦʯʥʦʡ ʚʪʫʣʢʠ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳ-
ʪʠʷ. ʐʠʨʠʥʘ ʪʝʨʤʦʫʩʘʜʦʯʥʦʡ ʤʫʬʪʳ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʜʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʜʦʩʪʘ-
ʪʦʯʥʦʝ ʧʨʠʣʝʛʘʥʠʝ ʢ ʧʦʣʠʵʪʠʣʝʥʦʚʦʤʫ ʧʦʢʨʳʪʠʶ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ ʜʣʷ ʢʘʞ-
ʜʦʛʦ ʧʦʢʨʳʪʠʷ ʩʪʳʢʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦ ʥʘʥʝʩʝʥʠʝ ʪʝʨʤʦʫʩʘʜʦʯʥʦʡ ʤʫʬʪʳ. 
ʇʝʨʝʜ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʦʪʢʨʳʪʫʶ ʩʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʙʣʠʟʣʝʞʘʱʝʝ ʧʦʢʨʳʪʠʝ ʪʨʫʙʳ ʥʝʦʙ-
ʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʦʪ ʧʳʣʠ, ʛʨʷʟʠ, ʚʣʘʛʠ, ʩʦʣʝʡ, ʞʠʨʘ ʠ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴ-
ʟʫʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ.  

ɽʩʣʠ ʢʦʥʝʮ ʪʨʫʙʳ ʩ ʧʦʢʨʳʪʠʝʤ ʩʣʦʤʘʥ ʠʣʠ ʠʤʝʝʪ ʪʨʝʱʠʥʫ, ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʨʝʤʦʥʪ. ʉʪʳʢ 
ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥ ʟʝʨʥʠʩʪʦʩʪʴʶ ʠʣʠ ʛʨʘʥʘʪʦʚʳʤ ʚʝʱʝʩʪʚʦʤ. ʇʨʠ ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʦʣʞʝʥ ʙʳʪʴ 
ʜʦʩʪʠʛʥʫʪ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʯʠʩʪʦʪʳ Sa 2İ, ʧʨʠ ʵʪʦʤ ʨʠʩʫʥʦʢ ʟʘʢʨʝʧʣʝʥʠʷ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 
50 ʜʦ 100 ʤʠʢʨʦʥ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 2 ʩʪʳʢʘ ʩ ʧʦʤʦʱʴʶ ʧʣʝʥʢʠ Press-o-film. ʆʙʨʘʙʦ-

https://context.reverso.net/translation/russian-english/%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D1%83%D1%81%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D1%8B%D1%85+%D1%80%D1%83%D0%BA%D0%B0%D0%B2%D0%BE%D0%B2
https://context.reverso.net/translation/russian-english/%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D1%83%D1%81%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D1%8B%D1%85+%D1%80%D1%83%D0%BA%D0%B0%D0%B2%D0%BE%D0%B2
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ʪʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʘʨʘʪʦʨʦʚ ʠʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 
ɺʩʷ ʧʳʣʴ ʠʣʠ ʩʳʧʫʯʠʡ ʤʫʩʦʨ, ʩʢʦʧʠʚʰʠʝʩʷ ʚʦ ʚʨʝʤʷ ʜʨʦʙʝʩʪʨʫʡʥʳʭ ʠ/ʠʣʠ ʰʣʠʬʦʚʘʣʴʥʳʭ ʨʘʙʦʪ, 
ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʳ. [7,8]. ʇʦʣʠʵʪʠʣʝʥʦʚʦʝ ʧʦʢʨʳʪʠʝ ʩʦʩʝʜʥʝʡ ʬʘʙʨʠʢʠ ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥʦ ʩʪʨʫʡʥʦʡ 
ʦʙʨʘʙʦʪʢʦʡ, ʯʪʦʙʳ ʦʥʦ ʚʳʩʪʫʧʘʣʦ ʥʘ 25 ʤʤ ʟʘ ʢʨʘʡ ʪʝʨʤʦʫʩʘʜʦʯʥʦʡ ʛʠʣʴʟʳ. ʇʦʣʠʵʪʠʣʝʥʦʚʦʝ ʧʦʢʨʳʪʠʝ 
ʜʦʣʞʥʦ ʙʳʪʴ ʩʢʦʰʝʥʦ ʧʦʜ ʫʛʣʦʤ ʤʝʥʝʝ 15 ʛʨʘʜʫʩʦʚ. 

 

 
ʉʡʪ. 2. ʈʩʡʥʞʦʞʦʡʞ ʫʞʩʥʧʬʪʙʝʧʰʦʴʮ ʩʬʣʙʛʧʛ 

 
ʃʶʙʦʝ ʦʪʩʣʦʠʚʰʝʝʩʷ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʦʝ ʧʦʣʠʵʪʠʣʝʥʦʚʦʝ ʧʦʢʨʳʪʠʝ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʦʢʨʳʪʠʶ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʘʣʝʥʦ ʧʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʧʦʢʨʳʪʠʷ ʥʘ ʩʪʳʢʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʩʣʝ 
ʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʳʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʘ ʜʦ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝ-
ʨʘʪʫʨʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. ʎʠʬʨʦʚʦʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʪʝʨʤʦʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʜʦʩʪʠʛʥʫʪʘ ʣʠ ʥʝʦʙʭʦʜʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʣʠ ʠ ʧʦʢʨʳʪʠʷ ʣʠʥʠʠ. ʆʧʨʝʜʝʣʠʪʝ ʪʝʤʧʝʨʘ-
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ʪʫʨʫ ʚ ʯʝʪʳʨʝʭ ʤʝʩʪʘʭ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʤʦʤʝʪʨʘ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʦʢʨʫʞʥʦ-
ʩʪʠ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʨʘʚʥʦʤʝʨʥʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ. ʇʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ 
ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʫʶ ʵʧʦʢʩʠʜʥʫʶ ʩʤʦʣʫ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʚ ʩʦʦʪʥʦʰʝʥʠʠ, ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʥʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʠ ʩ ʧʦʤʦʱʴʶ ʧʦʨʦʣʦʥʦʚʦʡ ʢʠʩʪʠ ʥʘʥʝʩʪʠ ʛʨʫʥʪʦʚʢʫ ʥʘ ʯʠʩʪʫʶ ʩʪʘʣʴʥʫʶ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʦʣʱʠʥʳ ʩʫʭʦʡ ʧʣʝʥʢʠ. ʇʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʛʨʫʥʪʦʚʢʠ ʚʪʫʣʢʘ ʜʦʣʞ-
ʥʘ ʙʳʪʴ ʩʚʦʙʦʜʥʦ ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʪʨʫʙʝ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʪʝʨʤʦʫʩʘ-
ʜʦʯʥʳʭ ʨʫʢʘʚʦʚ ï ʬʠʣʴʪʨ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʧʨʘʚʠʣʴʥʦ. ɼʣʷ ʧʦʜʦʛʨʝʚʘ ʚʪʫʣʢʠ ʠʩʧʦʣʴʟʫʡʪʝ ʛʦ-
ʨʝʣʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʅʘʛʨʝʚ ʛʠʣʴʟʳ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʮʝʥʪʨʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʢʨʫʛʫ ʢ 
ʦʜʥʦʤʫ ʢʦʥʮʫ, ʧʦʢʘ ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʩʦʞʤʝʪʩʷ ʚʦʢʨʫʛ ʪʨʫʙʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʢʦʥʝʮ 
ʥʘʛʨʝʚʘʝʪʩʷ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʠʣʝʛʘʥʠʷ ʩʞʘʪʦʡ ʛʠʣʴʟʳ ʥʝʦʙʭʦʜʠʤʦ 
ʨʘʚʥʦʤʝʨʥʦ ʥʘʛʨʝʚʘʪʴ ʚʩʶ ʦʙʣʘʩʪʴ ʥʘʥʝʩʝʥʠʷ. ʂʦʛʜʘ ʢʣʝʡ ʥʘʯʥʝʪ ʩʪʝʢʘʪʴ ʩ ʢʨʘʷ ʪʝʨʤʦʫʩʘʜʦʯʥʦʡ ʪʨʫʙ-
ʢʠ, ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʥʘʜʣʝʞʘʱʘʷ ʫʩʘʜʢʘ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩʢʦʧʣʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʣʘʜʦʢ 
ʠʩʧʦʣʴʟʫʡʪʝ ʩʧʝʮʠʘʣʴʥʳʡ ʨʦʣʠʢʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʤʝʩʪʘʤ 
ʩʚʘʨʢʠ ʠ ʚʳʨʝʟʘʤ [8,9].  

ɻʠʣʴʟʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʣʘʜʢʦʡ, ʙʝʟ ʩʢʣʘʜʦʢ, ʧʫʟʳʨʴʢʦʚ ʠ ʟʘʟʦʨʦʚ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʜʝʞʥʦ ʧʨʠʢʨʝʧ-
ʣʝʥʘ ʢ ʩʪʘʣʠ ʠ ʧʦʢʨʳʪʠʶ ʪʨʫʙʳ. ɻʠʣʴʟʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʪʨʫʙʝ ʠ ʦʢʨʫʞʘʶʱʝʤʫ 
ʧʦʢʨʳʪʠʶ ʠ ʥʝ ʜʦʣʞʥʘ ʟʘʜʝʨʞʠʚʘʪʴ ʚʦʟʜʫʭ ʠʣʠ ʠʤʝʪʴ ʟʘʟʦʨʳ. ɻʠʣʴʟʫ ʥʝʣʴʟʷ ʧʦʜʞʠʛʘʪʴ. ʈʘʟʤʝʨ ʪʝʨʤʦ-
ʫʩʘʜʦʯʥʦʡ ʤʫʬʪʳ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʧʝʨʝʢʨʳʪʠʝ (ʧʦʩʣʝʜʫʶʱʫʶ ʫʩʘʜʢʫ) ʩ ʦʙʝʠʭ ʩʪʦ-
ʨʦʥ ʥʘʥʝʩʝʥʥʦʛʦ ʥʘ ʪʨʫʙʳ ʟʘʚʦʜʩʢʦʛʦ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ. ʇʨʦʯʥʦʩʪʴ ʥʘ ʦʪʩʣʘʠʚʘʥʠʝ (ʠʩʧʳʪʘ-
ʥʠʝ ʥʘ ʘʜʛʝʟʠʶ) ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʘʥʥʳʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ [9]. 

ʈʞʦʧʨʧʤʡʬʩʞʫʙʦ  
ʕʬʬʝʢʪʠʚʥʘʷ ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʦʡ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʛʦʨʷʯʝʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʆʯʝʥʴ ʚʘʞʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʝ-
ʥʦʧʦʣʠʫʨʝʪʘʥ [11] ʦʙʝʨʥʫʪ ʚ ʥʘʨʫʞʥʳʡ ʩʣʦʡ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʇʕɺʇ), ʢʦʪʦʨʳʡ 
ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʜʳ ʠ ʟʘʱʠʱʘʝʪ ʧʝʥʦʧʣʘʩʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ [12]. ʉʚʦʡ-
ʩʪʚʘ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʤʦʛʫʪ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ. ʇʣʦʪʥʦʩʪʴ, 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʢʫʯʝʩʪʠ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʨʘʩʪʷʞʝʥʠʝ ʠʣʠ ʩʜʚʠʛ, ʪʝʨʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ 
ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʤʝʨʦʚ, ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʦʣʠʦʣʳ ʠ ʠʟʦʮʠʘʥʘʪʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʠ ʠ ʜʨʫʛʠʝ ʭʠʤʠʯʝ-
ʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʘʥʪʠʧʠʨʝʥʳ [10-12].  

 

 
ʉʡʪ. 3. ʊʤʧʡ ʨʞʦʧʨʧʤʡʬʩʞʫʙʦʙ ʦʙ ʨʧʣʩʴʫʡʡ ʫʩʬʚʧʨʩʧʛʧʝʙ 

https://context.reverso.net/translation/russian-english/%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D1%83%D1%81%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D1%8B%D1%85+%D1%80%D1%83%D0%BA%D0%B0%D0%B2%D0%BE%D0%B2
https://context.reverso.net/translation/russian-english/%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D1%83%D1%81%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D1%8B%D1%85+%D1%80%D1%83%D0%BA%D0%B0%D0%B2%D0%BE%D0%B2
https://context.reverso.net/translation/russian-english/%D0%9F%D0%AD%D0%92%D0%9F
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ʀʟʦʣʷʮʠʦʥʥʳʝ ʧʝʥʦʧʣʘʩʪʳ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʫʩʪʦʡʯʠʚʳʝ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 80 ÁC, ʥʦ ʠʥʦʛʜʘ 
ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 120 ÁC. ʕʪʦ ʩʠʩʪʝʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʧʣʦʧʝ-
ʨʝʜʘʯʝʡ ʚ ʥʘʜʟʝʤʥʳʭ, ʧʦʜʟʝʤʥʳʭ ʠ ʤʦʨʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʩ ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚʣʘʛʦʧʘʨʦʠʟʦʣʷʮʠʠ ʧʦʚʝʨʭ ʧʝʥʦʧʦʣʠʫʨʝ-
ʪʘʥʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʦʪ ʢʦʨʨʦʟʠʠ. ʕʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʷʭ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝʩʫʱʘʷ ʪʨʫʙʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʮʝʥʪʨʫ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ, ʫʜʝʨʞʠʚʘʷ ʠ ʬʦʨʤʫʷ 
ʧʝʥʦʧʣʘʩʪ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʝʚʦʩʭʦʜʥʫʶ ʚʣʘʛʦʟʘʱʠʪʫ ʦʪ ʧʘʨʦʚ. ɼʦʟʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʧʝ-
ʥʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʩʪʨʦ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʤʝʞʜʫ ʥʝʩʫʱʝʡ ʪʨʫʙʦʡ ʠ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʦʡ, ʫʜʝʨʞʠʚʘʷ ʠ 
ʬʦʨʤʠʨʫʷ ʧʝʥʫ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʫʶ ʚʣʘʛʦ- ʠ ʧʘʨʦʠʟʦʣʷʮʠʶ. 

ɼʦʟʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʧʝʥʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʩʪʨʦ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʤʝʞʜʫ ʥʝʩʫʱʝʡ ʪʨʫ-
ʙʦʡ ʠ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʦʡ. ʇʝʥʦʧʣʘʩʪ ʫʜʝʨʞʠʚʘʝʪʩʷ ʪʦʨʮʝʚʳʤʠ ʟʘʛʣʫʰʢʘʤʠ ʠ ʧʦʜʥʠʤʘʝʪʩʷ ʧʨʠ ʧʝʨʚʦʡ 
ʧʦʜʘʯʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʦʜʥʦʨʦʜʥʳʡ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʢʨʳʪʠʠ 
ʦʙʦʣʦʯʢʦʡ, ʦʙʳʯʥʦ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʠʣʠ ʩʪʘʣʠ ʩ ʧʦʢʨʳʪʠʝʤ, ʩʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʚʣʘʛʦʩʪʦʡʢʦʡ ʠ ʢʦʨʨʦ-
ʟʠʦʥʥʦʩʪʦʡʢʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʡ, ʯʪʦʙʳ ʚʳʜʝʨʞʠʚʘʪʴ ʨʘʟʜʘʚʣʠʚʘʥʠʝ, ʠ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʦʡ, ʯʪʦʙʳ 
ʚʳʜʝʨʞʠʚʘʪʴ ʠʟʛʠʙ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.[13]. 
 

 
ʉʡʪ. 4. ʆʙʦʞʪʞʦʡʞ ʨʞʦʧʨʧʤʡʬʩʞʫʙʦʙ 

 
ɻʴʛʧʝ  
ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʦʩʚʷʱʝʥ ʟʘʱʠʪʝ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʢʨʳʪʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʟʝʤʥʳʭ. ʃʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʟʘ-
ʱʠʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʪʨʫʙʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʨʦʟʠʠ. ʃʝʥʪʘ ʩʦʟʜʘʝʪ ʙʘʨʴʝʨ 
ʜʣʷ ʧʦʜʟʝʤʥʦʡ ʩʨʝʜʳ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʥʘʥʝʩʝʥʠʠ ʣʝʥʪʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 
ʠʟʦʣʷʪʦʨʦʤ ʠ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʦʡ [7]. ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʪʨʫʙ. ʕʪʠ ʣʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠ-
ʤʝʥʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ. 
ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʧʨʝʚʦʩʭʦʜʥʳʤ ʘʜʛʝʟʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝ-
ʩʪʚʝ ʚʥʫʪʨʝʥʥʝʡ ʠʟʦʣʝʥʪʳ ʜʣʷ ʛʨʫʥʪʦʚʘʥʥʦʡ ʩʪʘʣʠ [8]. ʀʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠʟ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ 
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ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʛʦʨʷʯʝʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʩʥʘʙ-
ʞʝʥʠʷ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʜʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʝʥʦʧʣʘʩʪʘ ʪʨʝʙʫʝʪʩʷ 
ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʠʟ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ, ʦʙʝʨʥʫʪʦʛʦ ʚʦ ʚʥʝʰʥʶʶ ʦʙʦʣʦʯʢʫ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʡ ʧʣʦʪ-
ʥʦʩʪʠ (ʇʕɺʇ). 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǯǟǰǮǯǭǰǱǯǟǬǤǬǧǤ ǮǭǪǧǴǤǱ-ǡǰǤǪǤǬǵǤǡ 
STREBLOSPIO GYNOBRANCHIATA RICE ET 
LEVIN* /776 ǧ MARENZELLERIA NEGLECTA 
SIKORSKI ET BICK (POLYCHAETA: SPIONIDAE' ǡ 
ǶǤǯǬǭǫ ǧ ǟǦǭǡǰǩǭǫ ǫǭǯǾǴ 

ǰȄȊȇȓȍȌȍȁǿ ǥǿȌȌǿ ǮǿȁȊȍȁȌǿ 
ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ  

ǩȒȆțȋȄȌȉȍ ǡȇȉȑȍȏ ǟȊȄȉȐȄȄȁȇȖ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ǩȍȌȃȏǿȑȍȁ ǟȊȄȉȐǿȌȃȏ ǯȒȐȊǿȌȍȁȇȖ 
ʢʫʨʩʘʥʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʨʩʢʦʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʜʤ. ʌ.ʌ. ʋʰʘʢʦʚʘ 

ǮȍȊȑǿȏȒȔǿ ǭȊȄȂ ǮǿȁȊȍȁȇȖ 
ʢ.ʙ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ 
 

ɹʦʦʧʫʙʯʡʸ: ɺʧʝʨʚʳʝ ʯʫʞʝʨʦʜʥʳʝ ʩʧʠʦʥʠʜʳ Streblospio gynobranchiata ʠ Marenzelleria neglecta  ʦʙʥʘ-
ʨʫʞʝʥʳ ʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʚ ʨʘʡʦʥʘʭ ʩʙʨʦʩʘ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ.  ɺʨʝʜʥʳʡ ʚʩʝʣʝʥʝʮ S. 
gynobranchiata ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʧʦʨʪʘʭ ʂʘʚʢʘʟʘ ʠ ʂʨʳʤʘ, ʚ ʂʝʨʯʝʥʩʢʦʤ ʧʨʦʣʠʚʝ, ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚ 
ʶʞʥʫʶ ʯʘʩʪʴ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ. ɺ ʅʦʚʦʨʦʩʩʠʡʩʢʦʤ ʧʦʨʪʫ ʟʘ 18 ʣʝʪ ʚʠʜ ʚʳʟʚʘʣ ʟʘʤʝʪʥʫʶ ʜʝʛʨʘʜʘʮʠʶ 
ʩʪʨʫʢʪʫʨʳ ʜʦʥʥʦʡ ʬʘʫʥʳ. ɸʨʢʪʠʯʝʩʢʠʡ ʚʠʜ M. neglecta  ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʩʷ ʚ ʟʘʤʝʨʟʘʶʱʝʤ ʊʘʛʘʥʨʦʛ-
ʩʢʦʤ ʟʘʣʠʚʝ ʠ ʟʘ 4 ʛʦʜʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ɸʟʦʚʩʢʦʤʫ ʤʦʨʶ, ʦʪʤʝʯʝʥ ʚ ʂʝʨʯʝʥʩʢʦʤ ʧʨʦʣʠʚʝ, ʫ 
ʧʦʙʝʨʝʞʴʷ ʊʘʤʘʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʨʳʤʘ (ʏʝʨʥʦʝ ʤʦʨʝ). ʅʘʣʠʯʠʝ ʙʳʩʪʨʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʷʶʱʝʛʦʩʷ ʚʠʜʘ-ʚʩʝʣʝʥʮʘ ʚ ʩʦʦʙʱʝʩʪʚʝ ī ʩʝʨʴʝʟʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʢʦʩʠʩʪʝ-
ʤr -ʨʝʮʠʧʠʝʥʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʠʦʠʥʚʘʟʠʠ, ʧʦʣʠʭʝʪʳ ʩʧʠʦʥʠʜʳ, ʟʦʦʙʝʥʪʦʩ. 
 
DISTRIBUTION OF POLYCHAETE INVADERS STREBLOSPIO GYNOBRANCHIATA RICE ET LEVIN, 1998 

AND MARENZELLERIA NEGLECTA SIKORSKI ET BICK (POLYCHAETA: SPIONIDAE) IN THE AZOV-
BLACK SEA BASIN 

 
Selifonova Zhanna Pavlovna, 

Kondratov Alexander Ruslanovich, 
Kuzmenko Viktor Alekseevich, 

Poltarukha Oleg Pavlovich 
 
Abstract: For the first time, the alien spionides Streblospio gynobranchiata and Marenzelleria neglecta were 
detected in the Azov-Black Sea basin in areas of ballast water discharge. The harmful invader S. gynobran-
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chiata has been registered in the ports of the Caucasus and Crimea, in the Kerch Strait, and has spread to the 
southern part of the Sea of Azov. In the Novorossiysk port, over the past 18 years, the species has caused a 
noticeable degradation of the structure of the bottom fauna. The Arctic view of M. neglecta first appeared in 
the freezing Taganrog Bay, spread widely across the Sea of Azov in 4 years, and was recorded in the Kerch 
Strait, off the coast of the Taman Peninsula, and in the western part of Crimea (the Black Sea). The presence 
of a rapidly spreading alien species in a community is a serious risk factor for the recipient anthropogenic eco-
system. 
Key words: bioinvasions, polychaetes spionidae, zoobenthos. 

 
ɺ ʏʝʨʥʦʤ ʤʦʨʝ Streblospio gynobranchiata ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʚ ʅʦʚʦʨʦʩʩʠʡʩʢʦʤ ʧʦʨʪʫ ʚ 2001 ʛ. ʚ 

ʵʩʪʫʘʨʠʠ ʨʝʢʠ ʎʝʤʝʩ.  ɺ 2006ï2007 ʛ. S. gynobranchiata ʬʦʨʤʠʨʦʚʘʣ ʙʠʦʮʝʥʦʟ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦ-
ʩʪʴʶ 9 ʪʳʩ. ʵʢʟ./ʤ2, ʚ  2008 ʛ. ï 10 ʪʳʩ. ʵʢʟ./ʤ2 [1]. ɿʘ 18 ʣʝʪ ʝʛʦ ʧʦʧʫʣʷʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʧʦ ʚʩʝʡ 
ʧʣʦʱʘʜʠ ʜʥʘ ʅʦʚʦʨʦʩʩʠʡʩʢʦʛʦ ʧʦʨʪʘ, ʚʳʟʚʘʚ ʟʘʤʝʪʥʫʶ ʜʝʛʨʘʜʘʮʠʶ ʩʪʨʫʢʪʫʨʳ ʜʦʥʥʦʡ ʬʘʫʥʳ [2]. ɺ 
ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʝ ʩʦʦʙʱʝʩʪʚʦ ʧʦʣʠʭʝʪ ʠ ʚ ʠʭ ʩʦʩʪʘʚʝ ʚʠʜ-ʚʩʝʣʝʥʝʮ ʚ ʧʦʨʪʫ ʚʳʪʝʩʥʠʣʠ ʙʠʦʮʝʥʦʟ 
ʤʦʣʣʶʩʢʦʚ Parvicardium simile (Milaschewitsch) (ʨʠʩ.1).  
 

 
ʉʡʪ. 1. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʝʧʦʦʴʮ ʪʧʧʚʲʞʪʫʛ ʆʧʛʧʩʧʪʪʡʢʪʣʧʜʧ ʨʧʩʫʙ ʛ ʥʦʧʜʧʤʞʫʦʞʢ ʝʡʦʙʥʡʣʞ 

 
ɺ 2011 ʛ. S. gynobranchiata ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʣʠʤʘʥʝ çɿʤʝʠʥʦʝ ʦʟʝʨʦè (ɹʦʣʴʰʦʡ ʋʪʨʠʰ) ʥʝʜʘʣʝʢʦ 

ʦʪ ʩʙʨʦʩʘ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʩ ʪʘʥʢʝʨʦʚ ʪʝʨʤʠʥʘʣʘ ʂʊʂ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 250 ʵʢʟ/ʤ2), ʚ 2016 ʛ. ï ʚ 
ʉʫʭʫʤʩʢʦʤ ʧʦʨʪʫ (400 ʵʢʟ./ʤ2), ʚ 2007 ʛ. ï ʚ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʡ ʙʫʭʪʝ (1679 ʵʢʟ./ʤ2), ʧʦʟʞʝ ʚ ʉʫʭʦʤ ʣʠʤʘʥʝ 
(ʆʜʝʩʩʘ) [1,3ī5]. ɺ 2015 ʛʦʜʫ ʚʠʜ S. gynobranchiata ʧʦʷʚʠʣʩʷ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ [6]. ɺʩʝ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘ-
ʣʠ ʧʦʷʚʣʝʥʠʝ ʯʫʞʝʨʦʜʥʦʡ ʧʦʣʠʭʝʪʳ ʚ ʶʞʥʳʭ ʤʦʨʷʭ ʈʌ ʩ ʧʝʨʝʥʦʩʦʤ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ ʝʛʦ ʧʣʘʥʢ-
ʪʦʥʥʦʡ ʣʠʯʠʥʢʠ. S. gynobranchiata ï ʚʨʝʜʥʳʡ ʚʩʝʣʝʥʝʮ, ʜʝʪʨʠʪʦʬʘʛ, ʠʥʜʠʢʘʪʦʨ ʟʘʛʨʷʟʥʝʥʠʷ.  
 

 
ʉʡʪ. 2. ɻʦʞʱʦʡʢ ʛʡʝ ʤʡʰʡʦʣʡ ʥʦʧʜʧʲʞʫʡʦʣʧʛʧʜʧ ʰʞʩʛʸ Marenzelleria neglecta 
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ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʥʫʪʨʝʥʥʠʤ ʟʘʤʝʨʟʘʶʱʠʤ ʤʦʨʩʢʠʤ ʚʦʜʦʝʤʘʤ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 
ʵʪʦʪ ʚʦʜʦʝʤ ʚʩʝʣʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʤ ʨʘʟʚʠ-
ʪʠʠ ʠʤʝʶʪ ʧʝʣʘʛʠʯʝʩʢʫʶ ʣʠʯʠʥʢʫ, ʠ ʩʨʝʜʠ ʥʠʭ Marenzelleria neglecta  Sikorski & Bick. ɺʧʝʨʚʳʝ ʚʠʜ ʦʙʥʘ-
ʨʫʞʝʥ  ʚ ʜʝʣʴʪʝ ʨ. ɼʦʥ, ʛʜʝ ʦʪʤʝʯʘʣʩʷ ʩʣʠʚ ʙʘʣʣʘʩʪʥʳʭ ʚʦʜ ʪʘʥʢʝʨʦʚ. ʉʧʠʦʥʠʜʘ M.  neglecta ʟʘ 4 ʛʦʜʘ 
ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʧʦ ʚʩʝʤʫ ɸʟʦʚʩʢʦʤʫ ʤʦʨʶ, ʚʩʝʣʠʣʘʩʴ ʚ ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʠ ʚ ʏʝʨʥʦʝ ʤʦʨʝ 
[7ī9]. ɺ ʜʝʢʘʙʨʝ 2018 ʛʦʜʘ ʣʠʯʠʥʢʠ  M. neglecta  ʘʙʩʦʣʶʪʥʦ ʜʦʤʠʥʠʨʦʚʘʣʠ ʚ ʤʝʨʦʧʣʘʥʢʪʦʥʝ ʊʘʛʘʥʨʦʛ-
ʩʢʦʛʦ ʠ ʊʝʤʨʶʢʩʢʦʛʦ ʟʘʣʠʚʦʚ. ʀʭ ʧʣʦʪʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 120 ʪʳʩ. ʵʢʟ./ʤ3 [8] (ʨʠʩ. 2).  

ʇʦʜʣʝʜʥʳʡ ʟʠʤʥʠʡ ʤʘʢʩʠʤʫʤ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ M. neglecta  ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʙʳʣ ʚ ʰʝʩʪʴ ʨʘʟ 
ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ ʤʝʨʦʧʣʘʥʢʪʦʥʘ, ʨʘʥʝʝ ʦʪʤʝʯʘʝʤʳʭ ʚ ʠʶʥʝ ï ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʤ ʤʝ-
ʩʷʮʝ ʛʦʜʘ. ɺ 2017 ʛʦʜʫ ʧʦʣʠʭʝʪʘ M. neglecta ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʏʸʨʥʦʤ ʤʦʨʝ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 
ʂʨʳʤʘ [9].  ʅʘʪʫʨʘʣʠʟʘʮʠʷ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ M. neglecta  ʧʨʠʚʝʜʝʪ ʢ ʢʦʨʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʘʟʦ-
ʚʦʤʦʨʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ ʠ ʠʟʤʝʥʝʥʠʶ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʚʠʜʘ-ʚʩʝʣʝʥʮʘ  ʚ ʩʦʦʙʱʝʩʪʚʝ,  ʜʘʞʝ 
ʝʩʣʠ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʥʝʚʝʣʠʢʠ, ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʵʢʦʩʠʩʪʝʤʳ-ʨʝʮʠʧʠʝʥʪʘ.  
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SCIENTIFIC BASIS OF LABORATORY 
REPRODUCTION OF TENEBRIO MOLITOR INSECTS 

Zilolabonu D.Mukimova 
Muhriddin Z.Abdutolibov 

 Andijan State University, Andijan, Uzbekistan 
 

Abstract: This in the article Tenebrio molitor ( mealworm ) insect laboratory under the circumstances multipli-
cation methods, their biological characteristics, living to the environment was requirements and growth stages 
analysis The study was conducted to determine the optimal temperature, humidity, and nutrition. type and light 
environment generation to give impact studied. Results this showed that a temperature of 26ï30ÁC and 60ï
70% relative humidity under the circumstances insects growth speed and larvae death The level will be mini-
mal. Tenebrio molitor larvae protein source as biological research, animal husbandry food and waste-free bio-
technological in systems effective use to the possibility has. 
Key words : Tenebrio molitor, laboratory, reproduction, larva, insect biology, nutrition environment, tempera-
ture, humidity. 
 
ʆɹʌʐʆʔɾ ʇʊʆʇɻʔ ʄɹɺʇʉɹʋʇʉʆʇɼʇ ʉɹʀʅʆʇɿɾʆʁʘ ʆɹʊɾʃʇʅʔʎ TENEBRIO MOLITOR 

 
ʀʡʤʧʤʙʚʧʦʬ ɽ.ʅʬʣʡʥʧʛʙ 
ʅʬʮʩʡʝʝʡʦ ʀ.ɹʚʝʬʫʧʤʡʚʧʛ 

 
ɸʥʜʠʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʦ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʤʝʪʦʜʘʤ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘʩʝʢʦʤʳʭ Te-
nebrio molitor (ʤʫʯʥʦʛʦ ʯʝʨʚʷ), ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʠ ʩʪʘʜʠʷʤ ʨʦʩʪʘ, 
ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʧʠʪʘʥʠʷ. ʊʠʧ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ ʩʨʝʜʳ ʚʣʠʷʶʪ ʥʘ ʛʝʥʝʨʘʮʠʶ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 26ï30ÁC ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 60ï70% ʩʢʦʨʦʩʪʴ ʨʦ-
ʩʪʘ ʥʘʩʝʢʦʤʳʭ ʠ ʛʠʙʝʣʴ ʣʠʯʠʥʦʢ ʤʠʥʠʤʘʣʴʥʳ. ʃʠʯʠʥʢʠ Tenebrio molitor ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʝʣʢʘ ʚ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʝʟʦʪʭʦʜʥʳʭ ʙʠʦʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʩʠʩʪʝʤʘʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Tenebrio molitor, ʣʘʙʦʨʘʪʦʨʠʷ, ʨʘʟʤʥʦʞʝʥʠʝ, ʣʠʯʠʥʢʘ, ʙʠʦʣʦʛʠʷ ʥʘʩʝʢʦʤʳʭ, ʩʨʝʜʘ 
ʧʠʪʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ. 

 
Last in years world on a scale biotechnology, ecology and village farm in the fields stable development 

issues increasingly current become is going on. At this point naturally from sources protein- rich food and or-
ganic waste again worker as a biological agent from insects use scientific and practical in terms of big im-
portance profession is doing. Of these one of them is the species Tenebrio molitor L.(mealworm) belonging 
beetles This type of insect is Tenebrionidae to the family enters and natural under the circumstances mainly 
cereals, wheat bran, flour, dry fruits and plant remains with is fed. 

Tenebrio molitor biological features, fast increase ability, high protein amount (50ï60%) and low envi-
ronmental trail leaver features with separated It is worth it. That is why this insect type not only aquaculture 
and poultry feed working in the output, maybe organic waste bioconversion to make, biohumus to take, 
pharmaceutical and cosmetics promising in the industry as well source as confession Today 's on the day 
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many mealworm in countries laboratory and working release under the circumstances successful in a way is 
being cultivated, but in Uzbekistan this direction still wide underdeveloped. 

Laboratory under the circumstances Tenebrio molitor multiplication is insect biological cycle (egg, lar-
va, pupa, imago) deep study, their to live to the environment was ecological requirements (temperature, hu-
midity, light, nutrition) detection, optimal care methods working exit and population stable to save own inside 
Especially scientific in laboratories this insect of the types biological research in models, ecotoxicological 
in tests and food substance rotation in learning use opportunity there is. 

This of the research relevance from that consists of Tenebrio molitor laboratory under the circum-
stances multiplication technology working exit through animals for protein source local under the circum-
stances cheap and ecological clean road with to take possible It will be. except for waste reduce and again 
work through the environment protection to serve Therefore, this article mealworm laboratory under the cir-
cumstances multiplication process scientific the basics lighting, optimal conditions determination and the re-
sults to practice implementation to grow for the purpose written. 

The research purpose 
This of the research main target ð Tenebrio molitor insect biological development stages study, la-

boratory under the circumstances him/her effective multiplication technology working exit and optimal ecologi-
cal and physiological conditions from determining Also, this from the type protein- rich food source as use op-
portunities The goal is also to determine made. 

Research via Tenebrio molitor growth dynamics, living to the conditions adaptation characteristics, larva 
to develop temperature and humidity the impact determination This is planned. insect biofood and waste bio-
conversion in systems application for scientific basis creates. 

The research tasks 
Marked to the goal achieve for following tasks done increased: 
1. Tenebrio molitor insect biological cycle ð egg, larva, pupa and imago stages deep study. 
2. Laboratory under the circumstances optimal temperature (25ð30ÁC), humidity (60ð70%) and 

light mode to determine . 
3. Larvae growth speed and safe stay percent different kind feed types( bran, flour, vegetables) emis-

sions) impact assessment. 
4. Population density and to live environment size increase to the efficiency the impact to determine. 
5. Received biomass and waste based on biohumus harvest to be process observation and as-

sessment. 
6. Tenebrio molitorni animal food and biological waste disposal to do use prospects scientific in 

terms of justification 
Materials and methods 
Research Andijan state university biology in the laboratory take went. Experience for 200 pieces Teneb-

rio molitor larvae taken, 2 liters voluminous plastic in the dishes stored. 
Food as : 
¶ wheat bran (70%), 
¶ chopped corn flour (20%), 
¶ vegetable pieces (10%) were used . 
Temperature 26ï30ÁC, humidity 60ï70 %, light 12 hours in the cycle save Every 5 days food replaced, 

larvae growth and development stages according to observed. 
Results and discussion 
Experience to the results according to, under optimal conditions T. molitor larvae 35ï45 days inside 

complete develops. If the humidity is low, the larvae growth pace slows down and shell stiff remains.  Most 
effective growth at 28ÁC and at 65% humidity Females lay up to 200ï300 eggs over a period of 1ï1.5 months. 
egg The eggs hatch in 5ï7 days.  opened, new larvae appearance There will also be light. environment stabil-
ity (12/12 cycles ) of larvae active nutrition provided determined. 
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Conclusion 
Transferred research as a result Tenebrio molitor insect laboratory under the circumstances multiplica-

tion opportunities, environmental demands and physiological features deep analysis Experiments were carried 
out. this showed that this normal development of an insect for Temperature 25ð30ÁC, 60ð70% relative hu-
midity humidity and moderate light mode the most acceptable conditions Especially cereal products - bran , 
wheat him/her and vegetable from waste organization found feed mixture larvae growth speed up to 18ï25% 
increases . 

Research during population density of growth to the efficiency The effect was also determined , and 
the average density (1 liter 300ï400 pieces on the substrate larva ) conditions the most high safe stay per-
centage record This is insect industry on a scale multiplication optimal biotechnological for indicators determi-
nation opportunity gives . 

Tenebrio molitor organism contains up to 45ï60% animal protein there is It is biological . value high 
feed source as separately importance profession Therefore, this insect biomass village economy animals, 
birds, fish for natural protein supplement as use prospects high that scientific was founded . 

So done, carried out research Tenebrio molitorni biofeed, waste bioconversion and ecological 
clean protein source as application prospects scientific in terms of based on gave. This results in the future 
this type of insect industrial entomology, biotechnology, ecological balance storage and stable food 
systems in development wide application for important scientific foundation creates. 
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ǮǯǭǠǪǤǫǺ ǦǣǟǬǧǨ Ǭǟ ǱǤǯǯǧǱǭǯǧǾǴ ǰ 
ǡǤǶǬǭǫǤǯǦǪǺǫǧ ǢǯǲǬǱǟǫǧ 

ǩȍȖȄȌȍȁǿ ǟȌȌǿ ǰȄȏȂȄȄȁȌǿ* 
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ʩʪʫʜʝʥʪʳ 
ʈʷʟʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʟʠʢʦʚʘ ʀʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè 
ʈʷʟʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ʆʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʩ ʚʝʯʥʦʤʝʨʟʣʳʤʠ ʛʨʫʥʪʘʤʠ ï ʚʘʞʥʘʷ ʠ ʩʣʦʞʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʟʘʜʘʯʘ, 
ʩʚʷʟʘʥʥʘʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʩʪʘʪʴʝ ʚʳʜʝʣʝʥʳ 
ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʨʦʙʣʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʝʯʥʦʤʝʨʟʣʳʝ ʛʨʫʥʪʳ, ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʛʨʫʥʪʦʚ, ʧʨʦʩʘʜʢʠ 
ʬʫʥʜʘʤʝʥʪʦʚ, ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨʳ. 
 

PROBLEMS OF BUILDINGS ON TERRITORIES WITH PERMAFROST SOILS 
 

Kochenova Anna Sergeevna, 
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Abstract: The development of areas with permafrost soils is an important and complex engineering task that 
involves a number of problems that require a comprehensive approach. The article highlights the main 
categories of problems associated with construction on permafrost and provides examples of innovative 
technologies for their solution. 
Key words: foundation subsidence, frost heaving, permafrost soils, soil instability, thermostabilizers. 

 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʚʝʯʥʦʤʝʨʟʣʳʤʠ ʛʨʫʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʠʥʞʝʥʝʨʥʫʶ ʟʘʜʘʯʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘ-
ʥʠʷ. ɺʝʯʥʦʤʝʨʟʣʳʝ ʛʨʫʥʪʳ ð ʵʪʦ ʧʦʜʟʝʤʥʳʝ ʣʴʜʳ ʠ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʤʸʨʟʰʝʤ 
ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. ʆʥʠ ʟʘʥʠʤʘʶʪ ʧʦʯʪʠ ʜʚʝ ʪʨʝʪʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʰʠʨʦ-
ʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʂʘʥʘʜʝ, ʥʘ ɸʣʷʩʢʝ ʠ ʚ ʜʨʫʛʠʭ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ. ʆʩʚʦʝʥʠʝ ʵʪʠʭ ʟʝʤʝʣʴ ʞʠʟʥʝʥʥʦ 
ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʢʦʥʦʤʠʢʠ, ʦʜʥʘʢʦ ʩʣʦʞʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ 
ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ. [3] 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ð ʠʭ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ. ʆʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʤʦʥʦʣʠʪʥʦʡ 
ʠ ʩʪʘʙʠʣʴʥʦʡ ʦʩʥʦʚʦʡ. ʀʭ ʩʚʦʡʩʪʚʘ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʃʸʜ, ʢʦʪʦ-
ʨʳʡ ʩʢʨʝʧʣʷʝʪ ʯʘʩʪʠʮʳ ʛʨʫʥʪʘ, ʧʨʠ ʦʪʪʘʠʚʘʥʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʚʦʜʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʥʝʩʫʱʝʡ 
ʩʧʦʩʦʙʥʦʩʪʠ. ɻʨʫʥʪ ʧʨʦʩʝʜʘʝʪ, ʠ ʣʶʙʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʥʸʤ, ʨʠʩʢʫʝʪ ʙʳʪʴ ʨʘʟʨʫʰʝʥʥʳʤ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʤʦʞʥʦ ʨʘʟ-
ʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʢʘʪʝʛʦʨʠʡ. [2] 
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1. ʇʨʦʩʘʜʢʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʬʫʥʜʘʤʝʥʪʦʚ. ɺʝʯʥʦʤʝʨʟʣʳʝ ʛʨʫʥʪʳ ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʤ 
ʜʝʬʦʨʤʘʮʠʷʤ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʧʣʘ ʟʜʘʥʠʷ ʥʘʯʠ-
ʥʘʶʪ ʧʦʩʪʝʧʝʥʥʦ ʦʩʝʜʘʪʴ, ʚʳʟʳʚʘʷ ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʬʫʥʜʘʤʝʥʪʘ ʠ ʩʪʝʥ. ʕʪʦ ʷʚʣʝʥʠʝ ʠʟ-
ʚʝʩʪʥʦ ʢʘʢ ʪʝʨʤʦʵʨʦʟʠʷ ʛʨʫʥʪʘ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ: ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʩʘʤʦʛʦ ʟʜʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʟʦʥʝ ʟʘʩʪʨʦʡʢʠ, ʫʪʝʯʢʠ ʠʟ ʪʝʧʣʦʪʨʘʩʩ ʠ ʚʦʜʦʧʨʦʚʦʜʦʚ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʟʜʘʥʠʷ ʧʝʨʝʢʘʰʠʚʘʶʪʩʷ, ʚ ʩʪʝʥʘʭ ʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʳ.  

2. ʄʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ - ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʚʣʘʞʥʳʡ ʛʨʫʥʪ ʟʘʤʝʨʟʘʝʪ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʦʙʲʸ-
ʤʝ. ʕʪʦ ʩʦʟʜʘʸʪ ʦʛʨʦʤʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʬʫʥʜʘʤʝʥʪ ʩʥʠʟʫ ʠ ʩ ʙʦʢʦʚ, ʙʫʢʚʘʣʴʥʦ ʚʳʪʘʣʢʠʚʘʷ ʝʛʦ ʠʟ ʟʝʤʣʠ. 
ɽʩʣʠ ʩʠʣʳ ʧʫʯʝʥʠʷ ʜʝʡʩʪʚʫʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʬʫʥʜʘʤʝʥʪ ʠ ʚʩʸ ʟʜʘʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʩʝʨʴʸʟʥʦ ʧʦʚʨʝʞʜʝ-
ʥʳ. ʈʝʰʝʥʠʝ - ʟʘʛʣʫʙʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʥʠʞʝ ʩʣʦʷ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʠʣʠ ʟʘʤʝʥʘ ʧʫ-
ʯʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ ʥʘ ʥʝʧʫʯʠʥʠʩʪʳʡ. 

3. ʈʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʟ-ʟʘ ʚʦʜʳ, ʧʨʦʥʠʢʘʶʱʝʡ ʚʥʫʪʨʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʟʘʤʝʨ-
ʟʘʶʱʝʡ ʠ ʨʘʩʰʠʨʷʶʱʝʡʩʷ. ʈʝʰʝʥʠʝ ï ʧʨʦʢʣʘʜʢʘ ʪʨʫʙ ʥʘ ʛʣʫʙʠʥʝ ʥʠʞʝ ʫʨʦʚʥʷ ʧʨʦʤʝʨʟʘʥʠʷ ʠʣʠ ʠʟʦ-
ʣʷʮʠʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

4. ʉʣʦʞʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʚʝʯʥʦʤʝʨʟʣʳʭ 
ʛʨʫʥʪʘʭ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦ ʦʙʩʣʫʞʠ-
ʚʘʪʴ ʩʦʦʨʫʞʝʥʠʷ. ɺʩʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ (ʠʥʦʛʜʘ ʚ 2 - 3 ʨʘʟʘ) ʫʚʝʣʠʯʠʚʘʶʪ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ ʥʝʧʨʠʤʝʥʠʤʳ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ: ʩʦʭʨʘʥʝʥʠʝ ʛʨʫʥʪʘ 
ʚ ʤʸʨʟʣʦʤ ʩʦʩʪʦʷʥʠʠ (ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʠ ʥʘʜʸʞʥʳʡ ʤʝʪʦʜ) ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 
ʛʨʫʥʪʘ. 

5. ʋʩʢʦʨʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʕʪʦ ʥʦʚʘʷ, ʥʦ ʩʘʤʘʷ ʛʨʦʟʥʘʷ ʧʨʦʙʣʝʤʘ. 
ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʝʨʟʣʦʪʳ ʧʦʚʳ-
ʰʘʝʪʩʷ, ʝʸ ʧʣʦʱʘʜʴ ʩʦʢʨʘʱʘʝʪʩʷ, ʘ ʘʢʪʠʚʥʳʡ ʩʣʦʡ (ʢʦʪʦʨʳʡ ʣʝʪʦʤ ʦʪʪʘʠʚʘʝʪ) ʩʪʘʥʦʚʠʪʩʷ ʛʣʫʙʞʝ. 

ɼʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʩʯʸʪʳ, ʩʜʝʣʘʥʥʳʝ 30 - 50 ʣʝʪ ʥʘʟʘʜ, ʩʝʛʦʜʥʷ ʧʝʨʝʩʪʘʶʪ 
ʙʳʪʴ ʚʝʨʥʳʤʠ. ɿʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʩ ʫʯʸʪʦʤ ʩʪʘʙʠʣʴʥʦʡ ʤʝʨʟʣʦʪʳ, ʪʝʧʝʨʴ ʩʪʦʷʪ ʥʘ ʧʦ-
ʩʪʝʧʝʥʥʦ ʪʘʶʱʝʤ ʦʩʥʦʚʘʥʠʠ. ʇʦ ʦʮʝʥʢʘʤ ʫʯʸʥʳʭ, ʜʦ 80% ʟʜʘʥʠʡ ʚ ʩʝʚʝʨʥʳʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʫʞʝ ʠʤʝ-
ʶʪ ʜʝʬʦʨʤʘʮʠʠ, ʠ ʵʪʘ ʩʠʪʫʘʮʠʷ ʙʫʜʝʪ ʪʦʣʴʢʦ ʫʩʫʛʫʙʣʷʪʴʩʷ. [1] 

ʇʨʦʙʣʝʤʘ ʟʜʘʥʠʡ ʥʘ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ: 
1) ʩʪʨʦʛʠʡ ʤʦʥʠʪʦʨʠʥʛ - ʥʝʦʙʭʦʜʠʤʘ ʧʦʚʩʝʤʝʩʪʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʝ-

ʬʦʨʤʘʮʠʠ ʤʝʨʟʣʦʪʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ; 
2) ʥʦʚʳʝ ʥʦʨʤʳ ʠ ʩʪʘʥʜʘʨʪʳ - ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʳ ʩ ʫʯʸʪʦʤ 

ʧʨʦʛʥʦʟʦʚ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩ ʟʘʢʣʘʜʢʦʡ ʙʦʣʴʰʝʛʦ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ; 
3) ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ - ʥʫʞʥʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʙʦʣʝʝ ʜʝʰʸʚʳʝ ʤʝ-

ʪʦʜʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʫʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨʳ; 
4) ʧʦʚrh ʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ - ʪʨʝʙʫʝʪʩʷ ʞʸʩʪʢʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʀʟ-ʟʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʤʝʨʟʣʦʪʘ ʜʝʛʨʘʜʠʨʫʝʪ, ʩʪʘʨʳʝ ʨʘʩʯʝʪʳ ʪʝʨʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʘ 

ʧʦʤʦʱʴ ʧʨʠʭʦʜʷʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 
1) ʉʝʟʦʥʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ (ʪʝʧʣʦʚʳʝ ʪʨʫʙʳ). ʇʦʟʚʦʣʷʝʪ ʥʝʧʨʝʨʳʚʥʦ ʦʪʚʦʜʠʪʴ 

ʪʝʧʣʦ ʠʟ ʛʨʫʥʪʘ, ʜʘʞʝ ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʩʝʛʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʨʟ-
ʣʦʪʳ. 

2) ʋʤʥʳʝ ʩʚʘʠ ʩ ʧʦʜʦʛʨʝʚʦʤ ʠ ʤʦʥʠʪʦʨʠʥʛʦʤ. ɺʩʪʨʦʝʥʥʳʝ ʚ ʪʝʣʦ ʩʚʘʠ ʦʧʪʦʚʦʣʦʢʦʥʥʳʝ ʜʘʪ-
ʯʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʥʘʧʨʷʞʝʥʠʝ ʠ ʜʝʬʦʨʤʘʮʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦ-
ʛʦ ʚʨʝʤʝʥʠ, ʘ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ-ʥʘʛʨʝʚʘ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʩʚʘʠ ʠʟ-ʟʘ 
ʯʨʝʟʤʝʨʥʦʛʦ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ. 

3) ʌʫʥʜʘʤʝʥʪʳ-çʧʦʜʫʰʢʠè. ʄʦʱʥʘʷ ʥʘʩʳʧʥʘʷ ʧʦʜʫʰʢʘ ʠʟ ʥʝʧʫʯʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʨʘʩʧʨʝʜʝʣʷʝʪ ʥʘʛʨʫʟʢʫ ʦʪ ʟʜʘʥʠʷ ʠ ʥʠʚʝʣʠʨʫʝʪ ʥʝʙʦʣʴʰʠʝ ʧʨʦʩʘʜʢʠ. 

4) ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ çʧʣʘʚʘʶʱʠʝè ʧʣʠʪʳ ʩ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ. ʉʧʝʮʠʘʣʴʥʳʝ ʜʝʤʧʬʠʨʫʶʱʠʝ 
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ʵʣʝʤʝʥʪʳ ʠ ʢʦʤʧʝʥʩʘʪʦʨʳ ʚ ʫʟʣʘʭ ʟʜʘʥʠʷ ʧʦʛʣʦʱʘʶʪ ʜʚʠʞʝʥʠʷ ʤʦʥʦʣʠʪʥʦʡ ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʳ, ʥʝ 
ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʡ ʚ ʛʨʫʥʪʝ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʜʚʠʛʘʶʱʝʡʩʷ ʚʤʝʩʪʝ ʩ ʩʝʟʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

5) ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ. ʉʦʟʜʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʠ ʛʨʫʥʪʘ ʧʦʜ ʥʠʤ, ʤʦʜʝʣʴ ʧʦ-
ʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʜʘʥʥʳʤʠ ʩ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʚʝʯʥʦʤʝʨʟʣʳʤʠ ʛʨʫʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʥʠʢʘʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ. ʀʟ-ʟʘ ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʳʝ 
ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʜʝʩʷʪʠʣʝʪʠʷʤʠ, ʩʝʛʦʜʥʷ ʩʪʘʚʷʪʩʷ ʧʦʜ ʩʦʤʥʝʥʠʝ. ʆʜʥʘʢʦ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞ-
ʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʡ ʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ ð ʵʪʦ 
ʚʦʧʨʦʩ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦʛʦ ʧʨʦʛʥʦʟʘ. 
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ǲǣǩ 40/,1/1,07/ 

ǼǩǯǟǬǧǯǭǡǟǬǧǤ ǼǪǤǩǱǯǭǫǟǢǬǧǱǬǺǴ 
ǮǭǪǤǨ ǩǯǧǭǢǤǬǬǭǨ ǲǬǧǮǭǪǾǯǬǭǨ 
ǫǟǷǧǬǺ 

ǶȒȀȏǿȄȁǿ ǪȇȃȇȞ ǧȂȍȏȄȁȌǿ 
ʜ.ʪ.ʥ. 

ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ  
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè (ʀʕʕ ʈɸʅ), 

ʌʠʣʠʘʣ ʌɻɹʋ çʇʝʪʝʨʙʫʨʛʩʢʠʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ  
ʠʤ. ɹ.ʇ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè ð ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʩʠʣʠʢʘʪʦʚ ʠʤ. ʀ.ɺ. 

ɻʨʝʙʝʥʱʠʢʦʚʘ (ʬʠʣʠʘʣ ʅʀʎ ʂʀ-ʇʀʗʌ-ʀʍʉ) 

ǱȇȋȍȓȄȄȁ ǰȄȏȂȄȈ ǰȄȏȂȄȄȁȇȖ 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ  
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè (ʀʕʕ ʈɸʅ) 

 
ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʬʠʣʠʘʣʘ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè-ʇʀʗʌ-ʀʍʉ. 

 

ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ ʚʥʝʰʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʨʠʦʛʝʥʥʦʡ ʫʥʠʧʦʣʷʨʥʦʡ ʵʣʝʢʪʨʠ-
ʯʝʩʢʦʡ ʤʘʰʠʥʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʥʦʛʦ-
ʩʣʦʡʥʳʝ ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʵʢʨʘʥʳ ʠʟ ʣʝʥʪʦʯʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝʢʦʣ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦ 
ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝʢʦʣ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
ʞʠʜʢʦʛʦ ʘʟʦʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʫʥʠʧʦʣʷʨʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʰʠʥʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʬʝʨʨʦʤʘʛʥʠʪʥʳʡ 
ʵʢʨʘʥ, ʣʝʥʪʦʯʥʦʝ ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʩʪʝʢʣʦ, ʢʨʠʚʘʷ ʥʘʤʘʛʥʠʪʠʚʘʥʠʷ. 
 

ɾLECTROMAGNETIC FIELDS SHIELDING IN CRYOGENIC HOMOPOLAR MACHINES 
 

Chubraeva Lidiya Igorevna, 
Timofeev Sergey Sergeevich 

 
Abstract: There are discussed the problems of cryogenic homopolar machine outer space area protection of 
negative influence of excitation winding electromagnetic fields. It is shown that multi-layer ferromagnetic 
shields of metallic glass tape allow to develop a sufficiently effective system. The results of investigation of 
metallic glass tape are being presented. 
Key words: homopolar electrical machine, electromagnetic field, ferromagnetic shield, metallic glass tape, 
saturation curve. 

 
ɻʛʞʝʞʦʡʞ  
ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʨʠʦʛʝʥʥʳʭ ʫʥʠʧʦʣʷʨʥʳʭ ʤʘʰʠʥ ʩ ʦʙʤʦʪʢʘʤʠ ʠʟ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʳʭ ʠʣʠ ʛʠʨʧʝʨʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ [1], ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʥʝʰ-
ʥʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʜʚʫʤʷ ʩʦʣʝʥʦʠʜʘʤʠ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ (ʨʠʩ. 1). ʕʪʠ ʦʙʤʦʪʢʠ 
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ʦʭʣʘʞʜʘʶʪʩʷ ʢʨʠʦʛʝʥʥʳʤʠ ʞʠʜʢʦʩʪʷʤʠ. ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 
ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2 [2]. 
 

 
ʉʡʪ. 1. ɹʣʪʧʦʧʥʞʫʩʡʸ ʯʡʤʡʦʝʩʡʰʞʪʣʧʢ ʣʩʡʧʜʞʦʦʧʢ ʬʦʡʨʧʤʸʩʦʧʢ ʥʙʱʡʦʴ ʪ ʝʛʬʥʸ ʣʙʫʬʱʣʙʥʡ ʧʚ-

ʥʧʫʣʡ ʛʧʠʚʬʟʝʞʦʡʸ 
 

 
ʉʡʪ. 2. ʈʩʡʥʞʩ ʩʙʪʰʞʫʙ ʩʙʪʨʩʞʝʞʤʞʦʡʸ ʶʤʞʣʫʩʧʥʙʜʦʡʫʦʴʮ ʨʧʤʞʢ 

ʛ ʯʡʤʡʦʝʩʡʰʞʪʣʧʢ ʬʦʡʨʧʤʸʩʦʧʢ ʥʙʱʡʦʞ 
 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʳʭ ʫʥʠʧʦʣʷʨʥʳʭ 
ʤʘʰʠʥ ʥʘ ʵʪʘʧʘʭ ʥʠʟʢʦ- ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ [3, 4], ʚʦʧʨʦʩ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʵʪʠʭ 
ʧʦʣʝʡ ʦʙʭʦʜʠʪʩʷ ʩʪʦʨʦʥʦʡ. ʍʦʪʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʩʦ-
ʥʘʣ ʠ ʘʧʧʘʨʘʪʫʨʫ. 

ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʵʢʨʘʥʠʨʦʚʘʥʠʷ. 
1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʢʨʘʥʦʚ 
ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʬʝʨʨʦʤʘʛʥʠʪʥʳʡ ʵʢʨʘʥ (ʌʄʕ) ʩ ʨʘʟʤʝʨʘʤʠ R0 ʠ R3 (ʨʠʩʫʥʦʢ 3, ʘ) ʧʦʤʝʱʝʥ ʚ ʦʜ-
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ʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ H, ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 
ʦʪʥʦʰʝʥʠʝ ʧʦʣʷ ʚʥʝ ʌʄʕ ʢ ʧʦʣʶ ʚʥʫʪʨʠ ʥʝʛʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ, ʩʦʛʣʘʩʥʦ [5, 6], ʢʘʢ 
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ʉʡʪ. 3. ʉʙʪʰʞʫʦʙʸ ʪʮʞʥʙ ʝʤʸ ʧʨʩʞʝʞʤʞʦʡʸ ʣʧʶʭʭʡʯʡʞʦʫʙ ʶʣʩʙʦʡʩʧʛʙʦʡʸ (ʙ) ʡ ʡʠʥʞʦʞʦʡʞ ʣʧʶʭ-
ʭʡʯʡʞʦʫʙ ʶʣʩʙʦʡʩʧʛʙʦʡʸ kʶʣʩ ʨʩʡ ʩʙʠʤʡʰʦʴʮ ʥʙʜʦʡʫʦʧʢ ʨʩʧʦʡʯʙʞʥʧʪʫʡ ɛ ʡ ʫʧʤʲʡʦʞ ʶʣʩʙʦʙ 

R0/R1:ʁ 1- 0,9; 2 ð 0,8; 3 - Ź0 (ʚ) 
 

ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʛʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ɛ 
ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʝ ʌʄʕ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3, ʙ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʚʠ-
ʩʠʤʦʩʪʝʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʌʄʕ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ, ʯʝʤ 
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ʧʨʠ R0/R1 ɻŸ0. 
ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ [5, 6], ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʌʄʕ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʦʣʦʯʝʢ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʥʝʤʘʛʥʠʪʥʳʤʠ ʩʣʦʷʤʠ (ʨʠʩ. 4, ʘ), ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʤʘʩʩʘ ʵʢʨʘʥʘ, 
ʧʦʵʪʦʤʫ ʤʥʦʛʦʩʣʦʡʥʳʝ ʵʢʨʘʥʳ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤʠ. 
 

 
 

ʉʡʪ. 4. ʇʨʫʡʥʡʠʙʯʡʸ ʥʦʧʜʧʪʤʧʢʦʴʮ ʶʣʩʙʦʧʛ:  
ʙ ð ʩʙʪʰʞʫʦʙʸ ʪʮʞʥʙ, ʚ ð ʩʞʠʬʤʵʫʙʫʴ ʧʨʫʡʥʡʠʙʯʡʡ ʶʣʩʙʦʧʛ 
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ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʵʢʨʘʥʳ ʩʪʘʥʦʚʷʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ɛ>100 (ʨʠʩ.5, ʘ). ʕʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʜʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ð ʟʘʤʝʥʳ ʦʜʥʦʛʦ ʵʢʨʘʥʘ ʙʦʣʴʰʦʡ 
ʪʦʣʱʠʥʳ ʧʷʪʴʶ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʦ ʪʦʥʢʠʤʠ ʵʢʨʘʥʘʤʠ. ɼʦ ɛ~900 ʵʢʨʘʥ ʠʟ ʦʜʥʦʡ ʦʙʦʣʦʯʢʠ ʷʚʣʷʝʪ-
ʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʘ ʧʨʠ ɛ=1000 ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʵʢʨʘʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 
ʧʨʝʚʳʰʘʝʪ kɻ ʢʨ ʦʜʥʦʩʣʦʡʥʦʛʦ (ʨʠʩ. 5, ʙ). ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʵʢʨʘʥʳ ʩʪʘʥʦʚʷʪʩʷ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ɛ>100. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʜʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ð ʟʘʤʝʥʳ 
ʦʜʥʦʛʦ ʵʢʨʘʥʘ ʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ ʧʷʪʴʶ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʦ ʪʦʥʢʠʤʠ ʵʢʨʘʥʘʤʠ. ɼʦ ɛ~900 ʵʢʨʘʥ ʠʟ 
ʦʜʥʦʡ ʦʙʦʣʦʯʢʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʘ ʧʨʠ ɛ=1000 ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʤʥʦʛʦʩʣʦʡ-
ʥʦʛʦ ʵʢʨʘʥʘ ʙʦʣʝʝ ʯʝʤ ʚ 2.5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ kɻ ʢʨ ʦʜʥʦʩʣʦʡʥʦʛʦ. 

 

 
ʉʡʪ. 5. ʌʛʞʤʡʰʞʦʡʞ ʶʭʭʞʣʫʡʛʦʧʪʫʡ ʭʞʩʩʧʥʙʜʦʡʫʦʧʜʧ ʶʣʩʙʦʙ ʨʩʡ ʛʧʠʩʙʪʫʙʦʡʡ ʣʧʤʡʰʞʪʫʛʙ ʧʚʧ-

ʤʧʰʞʣ 

 
ʆʧʪʠʤʠʟʘʮʠʷ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʵʢʨʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʡ: 
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ʛʜʝ ʭ ð ʪʦʣʱʠʥʘ ʦʙʦʣʦʯʢʠ, ʫ ð ʟʘʟʦʨ ʤʝʞʜʫ ʦʙʦʣʦʯʢʘʤʠ, ʪʦʯʥʝʝ ï ʪʦʣʱʠʥʘ ʥʝʤʘʛʥʠʪʥʦʡ ʦʙʦ-
ʣʦʯʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʢʨʘʥʠʨʦʚʘʥʠʷ 
ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʚʝʣʠʯʠʥ ɛ, ʘ, b. ʈʘʩʯʝʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʜʣʷ ʩʣʫʯʘʷ ʘ=5 ʦ.ʝ., b=15 ʦ.ʝ., ɛ=100 ʠ ɛ=1000, 
ʜʘʪʁ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʢʨʠʚʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʦʢ 4, ʙ. ʀʟ ʵʪʠʭ ʢʨʠʚʳʭ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʣʫʯ-
ʰʠʝ ʫʩʣʦʚʠʷ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ, ʝʩʣʠ ʪʦʣʱʠʥʘ ʢʘʞʜʦʡ ʦʙʦʣʦʯʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 
ʩʣʫʯʘʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʨʘʥʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʥʝ ʚʩʝʛʜʘ ʪʝʤ 
ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʪʦʣʱʠʥʘ ʵʢʨʘʥʘ. 
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2. ʋʞʮʦʧʤʧʜʡʸ ʡʠʜʧʫʧʛʤʞʦʡʸ ʥʦʧʜʧʪʤʧʢʦʧʜʧ ʶʣʩʙʦʙ 
ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʌʄʕ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʥʝʤʘʛʥʠʪʥʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

ʰʠʭʪʦʚʘʥʥʳʭ ʤʘʛʥʠʪʦʧʨʦʚʦʜʦʚ ʠʟ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʪʘʣʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʨʫʜʥʳʡ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʠ ʦʥ ʥʠʢʦʛʜʘ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʨʘʩʩʤʘʪʨʠ-
ʚʘʣʩʷ. ʆʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ ʣʝʥʪʦʯʥʳʭ ʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝʢʦʣ - ʘʤʦʨʬʥʳʭ ʠ 
ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ - ʧʦʟʚʦʣʷʝʪ ʚʝʨʥʫʪʴʩʷ ʢ ʚʦʧʨʦʩʫ ʦ ʤʥʦʛʦʩʣʦʡʥʳʭ ʵʢʨʘʥʘʭ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 
ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʚ ʢʨʠʦʛʝʥʥʦʡ ʫʥʠʧʦʣʷʨʥʦʡ ʤʘ-
ʰʠʥʝ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʵʢʨʘʥʘ ʠʟ ʣʝʥʪʦʯʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ï 
ʘʤʦʨʬʥʦʡ ʩʪʘʣʠ (ʨʠʩ. 6). ʌʝʨʨʦʤʘʛʥʠʪʥʳʝ ʠ ʥʝʤʘʛʥʠʪʥʳʝ ʩʣʦʠ ʤʦʛʫʪ ʥʘʤʘʪʳʚʘʪʴʩʷ ʧʦʦʯʝʨʝʜʥʦ, ʢʘʢ ʥʘ 
ʨʠʩ. 6, ʥʦ ʤʦʛʫʪ ʠ ʩʦʙʠʨʘʪʴʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʛʘʣʝʪ (ʨʠʩ. 7) [7-9]. 
  

  
ʉʡʪ. 6. ʈʩʡʥʞʩ ʡʠʜʧʫʧʛʤʞʦʡʸ ʥʦʧʜʧʪʤʧʢʦʧʜʧ ʭʞʩʩʧʥʙʜʦʡʫʦʧʜʧ ʶʣʩʙʦʙ 

ʡʠ ʥʞʫʙʤʤʡʰʞʪʣʡʮ ʪʫʞʣʧʤ 
 

  
ʉʡʪ. 7. ʈʩʡʥʞʩ ʡʠʜʧʫʧʛʤʞʦʡʸ ʜʙʤʞʫ ʡʠ ʤʞʦʫʧʰʦʴʮ ʥʞʫʙʤʤʡʰʞʪʣʡʮ ʪʫʞʣʧʤ 

 
ɽʩʣʠ, ʦʜʥʘʢʦ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʵʢʨʘʥʘ ʠʟ ʣʝʥʪʦʯʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝ-

ʢʦʣ ʦʢʘʞʝʪʩʷ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʝʜʣʦʞʝʥʥʦʝ ʚ [10, 
11] ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʝ ʩʭʝʤʘʪʠʯʝʩʢʠ ʥʘ ʨʠʩ. 8, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʦʯʝʪʘʥʠʝ ʣʝʥʪ ʠʟ ʘʤʦʨʬʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʧʣʘʚʘ ʠ ʫʧʨʦʯʥʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ.  

ʃʝʥʪʳ 1 ʨʘʩʧʦʣʦʞʝʥʳ ʚʥʘʭʣʝʩʪ (ʩʧʦʩʦʙʳ ʘ ʠ ʙ ʨʠʩ. 8) ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʥʝ ʤʝʥʝʝ ʪʦʣʱʠʥʳ ʣʝʥʪʳ ʠ 
ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʵʣʘʩʪʠʯʥʦʛʦ ʧʦʢʨʳʪʠʷ 2. ɺʥʝʰʥʠʡ ʚʠʜ ʨʫʣʦʥʥʦʛʦ ʤʝʪʘʣʣʦ-
ʧʦʣʠʤʝʨʥʦʛʦ ʵʢʨʘʥʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 9 [11]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʚʥʝʰʥʝʛʦ ʌʄʕ ʫʥʠʧʦʣʷʨʥʦʡ ʤʘʰʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʩ-
ʧʦʣʦʞʠʪʴ ʝʛʦ ʚʥʫʪʨʠ ʢʨʠʦʩʪʘʪʘ, ʧʨʠ ʢʨʠʦʛʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʛʥʠʪʦʧʨʦʚʦʜʦʚ ʠʟ ʘʤʦʨʬʥʳʭ 
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ʩʪʘʣʝʡ ʤʘʨʦʢ ɸʄɸɻ 170 (ʜʦ ʦʪʞʠʛʘ), ɸʄɸɻ 170ʦ (ʧʦʩʣʝ ʦʪʞʠʛʘ) ʠ ɸʄɸɻ 225 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ ʆɸʆ 
çʄʩʪʘʪʦʨè ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʠ ʘʟʦʪʥʦʡ (-1960 ʉ) ʪʝʤʧʝʨʘʪʫʨʝ. 
 

 
ʉʡʪ. 8. ʈʩʡʦʯʡʨʡʙʤʵʦʙʸ ʪʮʞʥʙ ʥʞʫʙʤʤʧʨʧʤʡʥʞʩʦʧʜʧ ʥʙʫʞʩʡʙʤʙ 

 

 
ʉʡʪ. 9. ʉʬʤʧʦʦʴʢ ʥʞʫʙʤʤʧʨʧʤʡʥʞʩʦʴʢ ʶʣʩʙʦ 

(ʆʁʏ çʃʬʩʰʙʫʧʛʪʣʡʢ ʡʦʪʫʡʫʬʫè - ʏʆʁʁ ʃʅ çʈʩʧʥʞʫʞʢè)  
 

3. ʁʪʪʤʞʝʧʛʙʦʡʸ ʥʙʜʡʦʧʫʧʨʩʧʛʧʝʧʛ ʡʮ ʤʞʦʫʧʰʦʴʮ ʥʞʫʙʤʤʡʰʞʪʣʡʮ ʪʫʞʣʧʤ ʨʩʡ ʣʧʥʦʙʫʦʧʢ 
ʡ ʣʩʡʧʜʞʦʦʧʢ ʫʞʥʨʞʩʙʫʬʩʙʮ 

ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʨʠʚʳʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩʝʨʜʝʯʥʠʢʦʚ ʠʟ ʘʤʦʨʬʥʳʭ ʩʧʣʘʚʦʚ ʠ 
ʧʦʪʝʨʠ ʚ ʥʠʭ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ ʘʟʦʪʘ [6, 
7]. ʕʪʠ ʩʧʣʘʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦ ʩʪʨʫʢʪʫʨʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʪʝʢʣʘ. ʅʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʦʩʢʦʣʴʢʫ 
ʵʢʨʘʥʠʨʫʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ ʠʣʠ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʦʢʘ 
ʚʦʟʙʫʞʜʝʥʠʷ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʤʝʥʥʦ ʢʨʠʚʳʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʚʦʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʤʘʛʥʠʪʦʧʨʦʚʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 10-12. 
ʀʥʜʝʢʩ ç0è ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʦʞʞʝʥʳʤ ʦʙʨʘʟʮʘʤ. 
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ʉʡʪ. 10. ʃʩʡʛʙʸ ʦʙʥʙʜʦʡʰʡʛʙʦʡʸ ʥʙʜʦʡʫʧʨʩʧʛʧʝʙ ɹʅɹɼ 170ʧ 

 

 
ʉʡʪ. 11. ʃʩʡʛʙʸ ʦʙʥʙʜʦʡʰʡʛʙʦʡʸ ʥʙʜʦʡʫʧʨʩʧʛʧʝʙ ɹʅɹɼ 170 

 

 
ʉʡʪ.12. ʃʩʡʛʙʸ ʦʙʥʙʜʦʡʰʡʛʙʦʡʸ ʥʙʜʦʡʫʧʨʩʧʛʧʝʙ ɹʅɹɼ 225 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʠʥʜʫʢʮʠʷ ʥʘʩʳʱʝʥʠʷ ʩʝʨʜʝʯʥʠʢʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʦʩʪʘ-
ʚʠʣʘ: ʜʣʷ ɸʄɸɻ 170ʦ: 1.4 ʊʣ; ʜʣʷ ɸʄɸɻ 170: 1.1 ʊʣ; ʜʣʷ ɸʄɸɻ 225: 1.8 ʊʣ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ 
ʘʟʦʪʘ ʠʥʜʫʢʮʠʷ ʥʘʩʳʱʝʥʠʷ ʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ɸʄɸɻ 170ʦ: ʨʦʩʪ ʥʘ 7% (ʜʦ 1.5 ʊʣ); ɸʄɸɻ 
170: ʨʦʩʪ ʥʘ 18% (ʜʦ 1.3 ʊʣ); ɸʄɸɻ 225: ʧʘʜʝʥʠʝ ʥʘ 5% (ʜʦ 1.7 ʊʣ). 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʢʨʠʦʛʝʥʥʦʡ 

ʫʥʠʧʦʣʷʨʥʦʡ ʤʘʰʠʥʳ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʨʦʪʦʨʦʤ ʜʣʷ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ 
ʚʘʨʠʘʥʪʳ ʚʥʝʰʥʠʭ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʵʢʨʘʥʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʦʣʦʯʝʢ. ʆʧʨʝʜʝʣʝ-
ʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʢʨʘʥʦʚ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʙʦʣʦʯʝʢ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʝʤʘʛʥʠʪʥʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ. ʇʨʝʜ-
ʣʦʞʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʘʢʠʭ ʵʢʨʘʥʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʠʟ ʣʝʥʪʦʯʥʳʭ ʘʤʦʨʬʥʳʭ ʠ ʥʘʥʦʢʨʠʩʪʘʣ-
ʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʦ ʩʪʨʫʢʪʫʨʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʪʝʢʣʘ. ɼʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʵʢʨʘ-
ʥʳ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʨʘʟʤʝʱʘʪʴ ʚʥʫʪʨʠ ʢʨʠʦʩʪʘʪʘ, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʚʳʭ ʥʘʩʳ-
ʱʝʥʠʷ ʘʤʦʨʬʥʳʭ ʩʪʘʣʝʡ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ ʘʟʦʪʘ (-1690 ʉ). 
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ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ 
ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ 

çʂʫʨʯʘʪʦʚʩʢʠʡ ʮʝʥʪʨè. 
 

ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʤʧʘʢʪʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʚʝʨʜʦʧʦʣʠʤʝʨʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʫʥʠʧʦʣʷʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 
ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɼʣʷ ʦʙʤʦʪʦʢ ʜʚʠʛʘʪʝʣʷ ʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ ʠ ʚʳʩʦʢʦʯʠʩʪʳʝ ʤʝʪʘʣʣʳ, ʦʭʣʘʞʜʘʝʤʳʝ ʩʞʠʞʝʥʥʳʤʠ 
ʛʘʟʘʤʠ.  ʇʦʪʝʨʠ ʚ ʦʙʤʦʪʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʛʨʝʚʘʥʠʷ ʞʠʜʢʠʭ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʜʦ ʨʘʙʦʯʠʭ 
ʪʝʤʧʝʨʘʪʫʨ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʪʚʝʨʜʦʧʦʣʠʤʝʨʥʳʡ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʩʞʠʞʝʥʥʳʝ ʛʘʟʳ, 
ʫʥʠʧʦʣʷʨʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʰʠʥʘ, ʠʥʜʫʢʪʠʚʥʳʡ ʥʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ, ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʝʨʭ-
ʧʨʦʚʦʜʥʠʢʠ, ʚʳʩʦʢʦʯʠʩʪʳʝ ʤʝʪʘʣʣʳ. 
 

SCIENTIFIC BASIS FOR THE DEVELOPMENT OF A CRYOGENIC MOTOR FOR AUTONOMOUS 
ELECTRICAL ENERGY COMPLEX WITH FUEL CELLS 

 
Chubraeva Lidiya Igorevna, 

Timofeev Sergey Sergeevich 
 

Abstract: The possibility of the development of autonomous electrical energy complex incorporating solid pol-
ymer fuel cells and homopolar DC electric motor. The windings of the motor and inductive energy storage are 
being manufactured of high-temperature superconductors and high-purity metals, cooled by liquid gases. The 
losses in the windings are being used for the heating of liquid hydrogen and liquid oxygen up to the working 
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temperatures of the fuel cells.  
Key words: hydrogen energy, solid polymer fuel cell, liquid gases, homopolar electric machine, inductive en-
ergy storage, high-temperature superconductors, high-purity metals. 

 
ɻʛʞʝʞʦʡʞ. ʋʢʘʟʦʤ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠʥʘ ˉ 547 ʦʪ 6 ʘʚʛʫʩʪʘ 2025 ʛ. çʆ 

ʩʦʢʨʘʱʝʥʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚè ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʨʫʯʘʝʪʩʷ ʦʙʝʩʧʝ-
ʯʠʪʴ ʢ 2035 ʛ. ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʜʦ 65 - 67 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ 1990 ʛ. [1]. ɺʦ-
ʜʦʨʦʜʥʳʝ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʠʣʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʛʝʥʝʨʘʪʦʨʳ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʜʠʥ ʠʟ 
ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʡ 
ʵʥʝʨʛʠʠ ʪʦʧʣʠʚʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʙʝʟ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ [2, 3]. 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʪʦʧʣʠʚʥʦʤ ʵʣʝʤʝʥʪʝ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʠʩʪʳʡ ʚʦʜʦʨʦʜ ʠ ʯʠʩʪʳʡ ʢʠʩʣʦʨʦʜ, ʥʘ 
ʘʥʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʦʞʝʥʠʝ ʚʦʜʦʨʦʜʘ ʠ ʝʛʦ ʠʦʥʠʟʘʮʠʷ. ʀʟ ʤʦʣʝʢʫʣʳ ʚʦʜʦʨʦʜʘ ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ ʠʦʥʘ 
ʚʦʜʦʨʦʜʘ ʠ ʜʚʘ ʵʣʝʢʪʨʦʥʘ. ʅʘ ʢʘʪʦʜʝ ʚʦʜʦʨʦʜ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʢʠʩʣʦʨʦʜʦʤ ʠ ʦʙʨʘʟʫʝʪʩʷ ʚʦʜʘ (ʨʠʩ. 1). 
ʌʘʢʪʠʯʝʩʢʠ ʚ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʛʣʘʚʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʚʳʠʛʨʳʰ: ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚʦʜʷʥʦʡ 
ʧʘʨ ʚʤʝʩʪʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ.  

 

 
ʉʡʪ. 1. ʈʩʡʦʯʡʨʡʙʤʵʦʙʸ ʪʮʞʥʙ ʩʙʚʧʫʴ ʫʧʨʤʡʛʦʧʜʧ ʶʤʞʥʞʦʫʙ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʛʨʝʩʩ ʜʦʩʪʠʛʥʫʪ ʚ ʦʙʣʘʩʪʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ [2 ,4]. ʊʚʝʨʜʦʧʦʣʠʤʝʨʥʳʡ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ (ʊʇʊʕ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʧʦ ʧʨʠʥʮʠʧʫ 
ʜʝʡʩʪʚʠʷ [2]. ʕʣʝʢʪʨʦʣʠʪʦʤ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʪʚʝʨʜʘʷ ʤʝʤʙʨʘʥʘ, ʚʳʧʦʣ-
ʥʝʥʥʘʷ ʠʟ ʠʦʥʦʧʨʦʚʦʜʷʱʝʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʚʝʨʜʦʧʦʣʠʤʝʨʥʳʝ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʠʙʦ-
ʣʝʝ ʙʝʟʦʧʘʩʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʊʕ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʣʠʪʳ, ʥʝ ʚʳ-
ʟʳʚʘʶʱʠʝ ʢʦʨʨʦʟʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʡ ʤʝʞʜʫ ʪʦʧ-
ʣʠʚʥʦʡ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʯʘʩʪʷʤʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʛʘʟʦʚ. ʇʝʨʚʳʡ ʊʇʊʕ ʙʳʣ ʩʦʟʜʘʥ 
ʢʦʤʧʘʥʠʝʡ General Electric ʚ 1959 ʛ. ɺʩʢʦʨʝ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʊʇʊʕ ʠʭ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʜʧʦ-
ʯʪʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʆʜʥʠʤ ʠʟ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠ-
ʤʝʥʝʥʠʷ ʊʇʊʕ ʩʪʘʣʠ ʤʦʙʠʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [4,5]. 

ɹʛʫʧʦʧʥʦʴʢ ʶʤʞʣʫʩʧʶʦʞʩʜʞʫʡʰʞʪʣʡʢ ʣʧʥʨʤʞʣʪ ʪ ʫʧʨʤʡʛʦʴʥʡ ʶʤʞʥʞʦʫʙʥʡ. ʈʘʩʩʤʦʪʨʠʤ ʚʘ-
ʨʠʘʥʪ ʩʦʟʜʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʦʜʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ɸʚʪʦʥʦʤʥʳʡ ʥʝʦʙʠʪʘʝʤʳʡ ʧʦʜ-
ʚʦʜʥʳʡ ʘʧʧʘʨʘʪ (ɸʅʇɸ) ï ʧʣʘʚʫʯʠʡ ʦʙʲʝʢʪ, ʧʝʨʝʤʝʱʘʶʱʠʡʩʷ ʧʦʜ ʚʦʜʦʡ ʩ ʮʝʣʴʶ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʨʝʣʴʝʬʝ ʜʥʘ, ʦ ʥʘʣʠʯʠʠ ʥʘ ʜʥʝ ʧʨʝʜʤʝʪʦʚ ʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʦ ʩʪʨʦʝʥʠʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʦʩʘʜʢʦʚ. ʆʥʠ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʠʩʢʘ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʤʠʥ, ʜʣʷ ʧʣʦ-
ʱʘʜʥʳʭ ʩʲʝʤʦʢ ʠ ʧʨ. [6]. ɸʅʇɸ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʢʣʘʩʩ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ 
ʧʨʠʩʫʱʠʤʠ ʪʦʣʴʢʦ ʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ 



38 WORLD OF SCIENCE 

 

XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɸʅʇɸ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦ ʨʝʘʣʠʟʫʝʤʦʡ ʟʘʜʘʯʝʡ ʚʚʠʜʫ ʚʳʜʚʠʛʘʝʤʳʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʠʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʣʠʪʝʣʴʥʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ ʘʧʧʘʨʘ-
ʪʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʣʦʞʠʪʴʩʷ ʚ ʦʛʨʘʥʠ-
ʯʝʥʠʷ ʧʦ ʤʘʩʩʝ.  

ʍʨʘʥʝʥʠʝ ʚʦʜʦʨʦʜʘ ʜʣʷ ɸʅʇɸ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʩʞʠʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʩʢʦʣʴ-
ʢʫ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʦʥʩʪʨʫʢʮʠʷ ʝʤʢʦʩʪʠ 
ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʯʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ ʚ ʨʘʙʦʪʝ, ʜʣʠʪʝʣʴʥʫʶ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ; ʨʘʩʭʦʜ 
ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʝʤʢʦʩʪʠ ʧʝʨʝʜ ʝʝ ʟʘʧʦʣʥʝʥʠʝʤ ʞʠʜʢʠʤ ʚʦʜʦʨʦʜʦʤ 
ʜʦʣʞʝʥ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ; ʝʤʢʦʩʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʥʘʙʞʝʥʘ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʙʳʩʪʨʦʛʦ 
ʟʘʧʦʣʥʝʥʠʷ ʞʠʜʢʠʤ ʚʦʜʦʨʦʜʦʤ ʠ ʙʳʩʪʨʦʡ ʚʳʜʘʯʠ ʭʨʘʥʠʤʦʛʦ ʧʨʦʜʫʢʪʘ. ɻʣʘʚʥʘʷ ʯʘʩʪʴ ʢʨʠʦʛʝʥʥʦʡ ʩʠ-
ʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʚʦʜʦʨʦʜʘ - ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʝ ʩʦʩʫʜʳ, ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʧʨʠʤʝʨʥʦ ʚ 4 - 5 ʨʘʟ ʤʝʥʴʰʝ 
ʥʘ 1 ʢʛ ʭʨʘʥʠʤʦʛʦ ʚʦʜʦʨʦʜʘ, ʯʝʤ ʧʨʠ ʙʘʣʣʦʥʥʦʤ ʭʨʘʥʝʥʠʠ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ. ɺ ʢʨʠʦʛʝʥʥʳʭ ʩʠ-
ʩʪʝʤʘʭ ʭʨʘʥʝʥʠʷ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ ʥʘ 1 ʢʛ ʚʦʜʦʨʦʜʘ ʧʨʠʭʦʜʠʪʩʷ 6 - 8 ʢʛ ʤʘʩʩʳ ʢʨʠʦʛʝʥʥʦʛʦ ʩʦʩʫʜʘ, ʘ ʧʦ 
ʦʙʲʸʤʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʨʠʦʛʝʥʥʳʝ ʩʦʩʫʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʨʘʥʝʥʠʶ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʚʦʜʦʨʦʜʘ ʧʦʜ 
ʜʘʚʣʝʥʠʝʤ 40 ʄʧʘ (ʨʠʩ. 2). ʌʦʨʤʘ ʝʤʢʦʩʪʝʡ ʙʣʠʟʢʘ ʢ ʰʘʨʦʚʠʜʥʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʝʝ ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʦʙʲʝʤʫ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʠʩʣʦ-
ʨʦʜʘ. ʄʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ [7]. 
 

 
ʉʡʪ. 2. ʈʩʡʥʞʩ ʞʥʣʧʪʫʞʢ ʝʤʸ ʮʩʙʦʞʦʡʸ ʪʟʡʟʞʦʦʴʮ ʜʙʠʧʛ 

 
ʊʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʠʟʢʦʚʦʣʴʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʨʠʩ. 3). 

ɼʘʞʝ ʩʦʝʜʠʥʝʥʥʳʝ ʚ ʙʘʪʘʨʝʶ ʦʥʠ ʦʩʪʘʶʪʩʷ ʥʠʟʢʦʚʦʣʴʪʥʳʤʠ [2]. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ, ʧʦʩʢʦʣʴʢʫ ʙʘʪʘʨʝʷ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʇʨʠʤʝʥʝʥʠʝ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ï ʵʪʦ ʥʠʟʢʦʚʦʣʴʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦ-
ʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʧʦʣʷʨʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʥʠʟʢʦʚʦʣʴʪʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʤʘʰʠʥʘʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʊʦʛʜʘ ʞʠʜʢʠʡ 
ʚʦʜʦʨʦʜ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʢʨʠʦʛʝʥʥʦʡ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫʥʠʧʦʣʷʨʥʦʛʦ ʜʚʠʛʘ-
ʪʝʣʷ, ʘ ʞʠʜʢʠʡ ʢʠʩʣʦʨʦʜ - ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʚ ʩʠʩʪʝʤʝ ʧʦʩʪʦ-
ʷʥʥʦʛʦ ʪʦʢʘ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʤ ʠ ʥʝ ʪʨʝʙʫʝʪ ʚʳʧʨʷʤʠʪʝʣʴʥʦ-ʠʥʚʝʨʪʦʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 
ʆʙʱʘʷ ʩʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ɸʅʇɸ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4 [8]. ʅʘ ʨʠʩʫʥʢʝ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʀʅʕ - ʠʥʜʫʢʪʠʚʥʳʡ ʥʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ ʠʟ ʚʳʩʦʢʦʯʠʩʪʳʭ ʤʝʪʘʣ-
ʣʦʚ, ɸɹ - ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ, ʋɼ - ʫʥʠʧʦʣʷʨʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʉʇʆɺ ï ʦʙʤʦʪʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʋɼ ʠʟ 
ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʠʣʠ ʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ, ʂʅ ʆ2 - ʢʨʠʦʛʝʥʥʳʡ ʥʘʩʦʩ ʜʣʷ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʂʅ ʅ2 - 
ʢʨʠʦʛʝʥʥʳʡ ʥʘʩʦʩ ʜʣʷ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ, ʅʊ - ʥʘʩʦʩ ʜʣʷ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚʦʜʘ-ʚʦʜʘ. 
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ʉʡʪ. 3. ɻʧʤʵʫ-ʙʥʨʞʩʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʫʛʞʩʝʧʨʧʤʡʥʞʩʦʧʜʧʫʧʨʤʡʛʦʧʜʧ ʶʤʞʥʞʦʫʙ 

 

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ
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ɻʨʝʙʥʦʡ 

ʚʠʥʪ
 

ʉʡʪ. 4. ʇʚʲʙʸ ʪʮʞʥʙ ʙʛʫʧʦʧʥʦʧʢ ʶʤʞʣʫʩʧʶʦʞʩʜʞʫʡʰʞʪʣʧʢ ʬʪʫʙʦʧʛʣʡ 
ʪ ʫʛʞʩʝʧʨʧʤʡʥʞʩʦʴʥʡ ʫʧʨʤʡʛʦʴʥʡ ʶʤʞʥʞʦʫʙʥʡ 

 
ʆʙʳʯʥʦ ʧʦʩʣʝ ʢʨʠʦʛʝʥʥʳʭ ʥʘʩʦʩʦʚ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʭʝʤʘʭ ʮʠʨʢʫʣʷʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘʛʨʝ-

ʚʘʪʝʣʠ ʩʞʠʞʝʥʥʳʭ ʛʘʟʦʚ. ʅʘ ʧʦʜʚʦʜʥʦʤ ʦʙʲʝʢʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʤʦʪʢʠ ʫʥʠʧʦʣʷʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʵʪʠʭ 
ʥʘʛʨʝʚʘʪʝʣʝʡ. ɼʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʨʘʙʦʪʘʶʱʠʡ ʢʘʢ ʥʘʛʨʝʚʘʪʝʣʴ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ, ʤʦʞʝʪ 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʠʤʝʪʴ ʢʘʢ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʫʶ ʦʙʤʦʪʢʫ ʚʦʟʙʫʞʜʝʥʠʷ, ʪʘʢ ʠ ʦʙʤʦʪʢʫ ʚʦʟʙʫʞʜʝʥʠʷ ʠʟ ʚʳʩʦʢʦʯʠʩʪʦʛʦ ʤʝ-
ʪʘʣʣʘ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 

ʀʥʜʫʢʪʠʚʥʳʡ ʥʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ ʥʘʛʨʝʚʘʝʪ ʞʠʜʢʠʡ ʢʠʩʣʦʨʦʜ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʪ ʩʚʝʨʭ-
ʧʨʦʚʦʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʪʴ ʧʨʠ 90 ʂ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʝʛʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʦʙʤʦʪʢʠ 
ʠʟ ʚʳʩʦʢʦʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʫʝʪʩʷ ʚʦʜʘ (ʨʠʩ. 2). ʆʥʘ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʱʝʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫʥʠʧʦʣʷʨʥʦʛʦ 
ʜʚʠʛʘʪʝʣʷ [9]. ʊʦʛʜʘ ʪʝʧʣʦʚʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 5). 

 

 
ʉʡʪ. 5. ʈʩʡʦʯʡʨʡʙʤʵʦʙʸ ʫʞʨʤʧʛʙʸ ʪʮʞʥʙ ʶʦʞʩʜʞʫʡʰʞʪʣʧʢ ʬʪʫʙʦʧʛʣʡ 

 
ʌʦʡʨʧʤʸʩʦʴʢ ʝʛʡʜʙʫʞʤʵ. ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʦʢ ʧʦʣʦʞʝʥ ʦʧʳʪ ɺʅʀʀʵʣʝʢʪʨʦʤʘʰ [10], ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦ ʨʷʜʫ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʜʦʣʞʘʶʪʩʷ ʚ ʀʥʩʪʠʪʫʪʝ ʵʣʝʢʪʨʦʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 
ʈɸʅ ʀʥʩʪʠʪʫʪt ʭʠʤʠʠ ʩʠʣʠʢʘʪʦʚ ʠʤ. ʀ.ɺ. ɻʨʝʙʝʥʱʠʢʦʚʘ (ʬʠʣʠʘʣ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè - ʇʀʗʌ-
ʀʍʉ). ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʫʥʠʧʦʣʷʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ï ʵʪʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʰʠʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 
ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʝʝ ʩʝʨʴʝʟʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʙʳʣ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʠʯʝ-
ʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʩ ʥʘʯʘʣʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʝʥʠʷ 
ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ. ʈʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʫʥʠʧʦʣʷʨʥʳʭ ʤʘʰʠʥ: ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʠ ʜʠʩʢʦ-
ʚʳʤ ʨʦʪʦʨʦʤ (ʨʠʩ. 6). ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʢʘʪʫʰʢʘʤʠ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʋʄ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʦʣ-
ʥʝʥʷʣʦʩʴ ʟʘʧʘʩʦʤ ʞʠʜʢʦʛʦʭʣʘʜʘʛʝʥʪʘ [11]. 
 

  
ʘ) ʙ) 

ʉʡʪ. 6. ʈʩʡʦʯʡʨʡʙʤʵʦʴʞ ʪʮʞʥʴ ʪʛʞʩʮʨʩʧʛʧʝʦʡʣʧʛʴʮ ʬʦʡʨʧʤʸʩʦʴʮ ʥʙʱʡʦ:  
ʙ - ʯʡʤʡʦʝʩʡʰʞʪʣʧʢ, ʚ ð ʝʡʪʣʧʛʧʢ 
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ɺʦ ɺʅʀʀʵʣʝʢʪʨʦʤʘʰ ʨʘʙʦʪʳ ʧʦ ʫʥʠʧʦʣʷʨʥʳʤ ʛʝʥʝʨʘʪʦʨʘʤ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʠʥʪʝʨʝʩʘʭ ʘʣʶʤʠ-
ʥʠʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʙʦʪʳ ʧʦ ʜʚʠʛʘʪʝʣʷʤ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʫʜʦʚʦʡ ʵʣʝʢ-
ʪʨʦʪʝʭʥʠʢʝ, ʧʨʠʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʛʝʥʝʨʘʪʦʨʳ ʠ ʜʚʠʛʘʪʝʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʨʦʪʦʨʘʤʠ. 
ɹʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʠʩʧʳʪʘʥʳ ʤʘʰʠʥʳ ʤʦʱʥʦʩʪʴʶ 60 ʠ 120 ʢɺʪ. ɺʪʦʨʘʷ ʤʘʰʠʥʘ ʠʤʝʣʘ ʯʘʩʪʦʪʫ ʚʨʘ-
ʱʝʥʠʷ 2400 ʦʙ/ʤʠʥ ʠ ʪʦʢ 10 ʢɸ (ʨʠʩ. 7). ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʚ 2,5 ʨʘʟʘ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ 
ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʨʦʪʦʨʘ ʠ ʥʘʯʘʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʷ 650 ʢɺʪ, 220 ɺ, 420 ʦʙ/ʤʠʥ 
ʜʣʷ ʉʕɼ. ʆʜʥʘʢʦ ʵʪʠ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ ʚ ʥʘʯʘʣʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʢʦʛʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʰʠʥʳ 
ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ. ɼʣʷ ʜʚʠʛʘʪʝʣʷ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʱʝʪʢʠ ʩ ʚʦʜʷʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʠ 
ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ 215 ɸ/ʩʤ2. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦʚʤʝʩʪʥʦ ʩ ʇʆ çʋʨʘʣʵʣʝʢʪʨʦʪʷʞʤʘʰè (ʛ. ʉʚʝʨʜʣʦʚʩʢ) ʙʳ-
ʣʘ ʠʩʧʳʪʘʥʘ ʤʘʰʠʥʘ ʩ ʞʠʜʢʦʤʝʪʘʣʣʠʯʝʩʢʠʤ ʪʦʢʦʩʲʝʤʦʤ ʥʘ ʪʦʢ ʜʦ 100 ʢɸ [10]. ʆʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʤʘʰʠʥʳ. 
 

 
ʉʡʪ. 7. ʏʡʤʡʦʝʩʡʰʞʪʣʡʢ ʩʧʫʧʩ ʡ ʪʛʞʩʮʨʩʧʛʧʝʦʡʣʧʛʙʸ ʧʚʥʧʫʣʙ ʛʧʠʚʬʟʝʞʦʡʸ  

ʬʦʡʨʧʤʸʩʦʧʢ ʥʙʱʡʦʴ ʥʧʲʦʧʪʫʵʷ 120 ʣɻʫ 
 

ʇʚʥʧʫʣʡ ʬʦʡʨʧʤʸʩʦʧʜʧ ʝʛʡʜʙʫʞʤʸ ʡ ʡʦʝʬʣʫʡʛʦʧʜʧ ʦʙʣʧʨʡʫʞʤʸ ʶʦʞʩʜʡʡ. ɼʣʷ ʨʘʙʦʪʳ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʦʙʤʦʪʢʠ ʠʟ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠ-
ʢʦʚ, ʪʘʢ ʠ ʦʙʤʦʪʢʠ ʠʟ ʚʳʩʦʢʦʯʠʩʪʳʭ (ʢʨʠʦʨʝʟʠʩʪʠʚʥʳʭ) ʤʝʪʘʣʣʦʚ ʘʣʶʤʠʥʠʷ ʠ ʤʝʜʠ [8, 12, 13]. ʀʟ ʚʳʩʦ-
ʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʜʠʙʦʨʠʜʫ ʤʘʛʥʠʷ [14].      

ɼʠʙʦʨʠʜ ʤʘʛʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʠʥʘʨʥʦʝ ʥʝʦʨʛʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʘʛʥʠʷ ʠ ʙʦʨʘ (ʨʠʩ. 
8), ʯʝʨʥʳʝ ʢʨʠʩʪʘʣʣʳ ʢʦʪʦʨʦʛʦ ʨʘʟʣʘʛʘʶʪʩʷ ʚʦʜʦʡ. 

ʄʘʛʥʠʪʥʳʝ ʩʠʩʪʝʤʳ ʠʟ ʜʠʙʦʨʠʜʘ ʤʘʛʥʠʷ ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʠʩʧʳʪʘʥʳ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʩʚʝʨʭ-
ʧʨʦʚʦʜʥʠʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʅʝʜʦʩʪʘʪʢʦʤ ʝʛʦ 
ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʞʠʜʢʠʡ ʚʦʜʦʨʦʜ, ʥʝʦʥ, ʛʘʟʦʦʙʨʘʟʥʳʡ ʛʝʣʠʡ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦ-
ʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
ʞʠʜʢʦʛʦ ʘʟʦʪʘ. 

ɽʩʣʠ ʜʦ ʢʦʥʮʘ ʚʪʦʨʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʰʝʛʦ ʚʝʢʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʜʠʙʦʨʠʜʘ 
ʤʘʛʥʠʷ ʙʳʣʦ ʭʦʨʦʰʦ ʦʪʣʘʞʝʥʦ ʪʦʣʴʢʦ ʚ ʢʦʤʧʘʥʠʠ Columbus Superconductors, ʪʦ ʧʦʣʫʯʝʥʠʝ ɺʳʩʦʢʦʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 
ɸ.ɸ. ɹʦʯʚʘʨʘ ʧʘʪʝʥʪʘ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ çʉʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʧʨʦʚʦʜ ʥʘ ʦʩʥʦʚʝ ʜʠ-
ʙʨʠʜʘ ʤʘʛʥʠʷè ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʠʭ ʧʨʦʚʦʜʦʚ ʚ ʙʦʣʴʰʠʭ 
ʦʙʲʝʤʘʭ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ MgB2 ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʝʰʝʚʳʤ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʝʨʭ-
ʧʨʦʚʦʜʥʠʢʦʚ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʤʝʥʷʝʪʩʷ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ çʧʦʨʦʰʦʢ ʚ 
ʪʨʫʙʝè. ɺʘʨʠʘʥʪʳ ʩʝʯʝʥʠʡ ʧʨʦʚʦʜʦʚ ʠʟ ʜʠʙʦʨʠʜʘ ʤʘʛʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 9. 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʉʡʪ. 8. ʊʫʩʬʣʫʬʩʙ ʝʡʚʧʩʡʝʙ ʥʙʜʦʡʸ 

 

 
ʉʡʪ. 9. ʊʞʰʞʦʡʸ ʨʩʧʛʧʝʧʛ ʛʴʪʧʣʧʫʞʥʨʞʩʙʫʬʩʦʧʜʧ ʪʛʞʩʮʨʩʧʛʧʝʦʡʣʙ  

ʡʠ ʝʡʚʧʩʡʝʙ ʥʙʜʦʡʸ 
 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʠʟ ʢʨʠʦʨʝʟʠʩʪʠʚʥʳʭ ʧʨʦʚʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʠʩʪʳʝ ʘʣʶʤʠʥʠʡ ʠ ʙʝ-
ʨʠʣʣʠʡ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʘʣʳʤʠ ʫʜʝʣʴʥʳʤʠ ʤʘʩʩʘʤʠ [12]. ɼʣʷ ʦʮʝʥʢʠ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʦʨʝʟʠʩʪʠʚʥʳʭ ʦʙʤʦʪʦʯʥʳʭ ʧʨʦʚʦʜʦʚ ʚʤʝʩʪʦ ʤʝʜʥʳʭ ʧʨʠ ʢʦʤʥʘʪ-
ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʨʘʤʝʪʨ W, ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʨʠʦʛʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʊ, 
ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɟT+ȹT, ʛʜʝ ȹT ï ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ ʭʣʘʜʘʛʝʥʪʦʤ ʠ ʧʨʦʚʦʜʥʠʢʦʤ, 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʠ ʢʨʠʦʛʝʥʥʳʭ ʧʦʪʝʨʴ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝ-
ʥʠʷ ʧʘʨʘʤʝʪʨʘ W ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʦʙʤʦʪʦʢ ʠʟ ʘʣʶʤʠʥʠʷ, ʙʝʨʠʣʣʠʷ ʠ ʤʝʜʠ (ʨʠʩ. 10). 

 

 
ʉʡʪ. 10. ʖʦʞʩʜʞʫʡʰʞʪʣʙʸ ʶʭʭʞʣʫʡʛʦʧʪʫʵ ʛʴʪʧʣʧʰʡʪʫʴʮ ʙʤʷʥʡʦʡʸ, ʚʞʩʡʤʤʡʸ,  

ʥʞʝʡ ʛ ʠʙʛʡʪʡʥʧʪʫʡ ʧʫ ʫʞʥʨʞʩʙʫʬʩʴ 
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ʇʘʨʘʤʝʪʨ W ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʚʝʣʠʯʠʥ ʥʠʞʝ 100% ʜʣʷ ʙʝʨʠʣʣʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200 ʂ, ʜʣʷ 
ʘʣʶʤʠʥʠʷ ð ʧʨʠ 80 ʂ. ɿʘʪʝʤ ʢʨʠʚʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʤʠʥʠʤʫʤ 60-80 ʂ ʜʣʷ ʙʝʨʠʣʣʠʷ ʠ 20 ʂ ʜʣʷ ʘʣʶʤʠ-
ʥʠʷ, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʤʦʪʢʠ ʠʟ ʙʝʨʠʣʣʠʷ ʜʦʣʞʥʳ ʦʭʣʘʞʜʘʪʴʩʷ ʞʠʜʢʠʤ ʘʟʦʪʦʤ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʪʘʢʞʝ ʜʦʧʫʩʪʠʤʦ, ʘ ʦʙʤʦʪʢʠ ʠʟ ʘʣʶʤʠʥʠʷ ð ʞʠʜʢʠʤ ʚʦʜʦʨʦʜʦʤ.  

ʅʘ ʨʠʩ.11 ʧʦʢʘʟʘʥʘ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʵʪʠʭ ʤʝʪʘʣʣʦʚ, ʥʝ-
ʦʙʭʦʜʠʤʘʷ ʜʣʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 

 

 
ʉʡʪ. 11. ʋʞʥʨʞʩʙʫʬʩʦʙʸ ʠʙʛʡʪʡʥʧʪʫʵ ʬʝʞʤʵʦʧʢ ʫʞʨʤʧʨʩʧʛʧʝʦʧʪʫʡ  

ʛʴʪʧʣʧʰʡʪʫʴʮ ʥʞʝʡ, ʙʤʷʥʡʦʡʸ ʡ ʚʞʩʡʤʤʡʸ 
 

ɺ 80-r ʝï90-r ʝ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦʩʪʠʛʥʫʪʳ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʦʟʜʘʥʠʠ ʦʙ-
ʤʦʪʦʯʥʳʭ ʧʨʦʚʦʜʦʚ ʠʟ ʯʠʩʪʳʭ ʘʣʶʤʠʥʠʷ ʠ ʙʝʨʠʣʣʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʥʦʛʦ-
ʞʠʣʴʥʳʭ ʢʘʙʝʣʝʡ, ʠʤʝʶʱʠʭ ʜʠʘʤʝʪʨ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʜʦ 0.1 ʤʤ (ʩ ʦʢʩʠʜʠʨʦʚʘʥʥʦʡ ʠʟʦʣʷ-
ʮʠʝʡ). ʇʦʣʫʯʝʥʳ ʦʙʤʦʪʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ ʜʣʠʥʥʦʤʝʨʥʦʡ ʙʝʨʠʣʣʠʝʚʦʡ ʧʨʦʚʦʣʦʢʠ ʜʠʘʤʝʪʨʦʤ ʜʦ 
0.09 ʤʤ ʠ ʣʝʥʪʳ ʨʘʟʤʝʨʦʤ 0.1x1.3 ʤʤ2  [8].  

 

 
ʉʡʪ. 12. ʈʧʨʞʩʞʰʦʧʞ ʪʞʰʞʦʡʞ ʣʧʥʨʧʠʡʫʦʴʮ ʨʩʧʛʧʝʧʛ ʡʠ ʛʴʪʧʣʧʰʡʪʫʧʜʧ ʙʤʷʥʡʦʡʸ  

ʛ ʥʞʝʦʧʢ ʥʙʫʩʡʯʞ 
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ʆʜʥʘʢʦ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʧʦʟʠʪʥʳʭ ʧʨʦʚʦʜʦʚ ʠʟ ʚʳʩʦʢʦʯʠʩʪʦʛʦ ʘʣʶʤʠ-
ʥʠʷ ʧʦʣʫʯʝʥʳ ʚ ʈʌ [13]. ʉʦʚʤʝʩʪʥʦ ʩ ɸʆ çɺʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘ-
ʣʦʚ ʠʤ. ɸ.ɸ. ɹʦʯʚʘʨʘè ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʟʠʪʥʳʭ ʧʨʦʚʦʜʦʚ ʠʟ ʚʳʩʦʢʦ-
ʯʠʩʪʦʛʦ ʘʣʶʤʠʥʠʷ ʚ ʤʝʜʥʦʡ ʤʘʪʨʠʮʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʠ ʧʝʨʝʤʝʥʥʦʤ ʪʦʢʘʭ. ʕʪʫ ʪʝʭʥʦʣʦ-
ʛʠʶ ʥʠʢʦʤʫ ʥʝ ʫʜʘʣʦʩʴ ʧʦʚʪʦʨʠʪʴ.  

ʀʩʧʳʪʘʥʠʷ ʦʧʳʪʥʳʭ ʦʙʤʦʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ (20 ʂ) ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʧʦ ʩʝʯʝʥʠʶ ʩʪʝʨʞʥʝʡ ʜʦ 200-250 ɸ/ʤʤ2 ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʪʦʢʝ 
ʯʘʩʪʦʪʦʡ 400 ɻʮ. ʅʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʵʪʘ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʜʦ 300-350 ɸ/ʤʤ2. 
ʇʦʩʣʝ ʵʪʦʛʦ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʠ ʠʩʧʳʪʘʥ ʩʪʘʪʦʨ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʤʦʱʥʦʩʪʴʶ 4 ʄɺɸ (ʨʠʩ.13). 

 

 
ʉʡʪ. 13. ʊʫʙʫʧʩ ʣʩʡʧʜʞʦʦʧʜʧ ʜʞʦʞʩʙʫʧʩʙ ʪ ʧʚʥʧʫʣʧʢ ʡʠ ʛʴʪʧʣʧʰʡʪʫʧʜʧ ʙʤʷʥʡʦʡʸ ʡ 

ʪʞʩʝʞʰʦʡʣʧʥ ʡʠ ʤʞʦʫʧʰʦʧʢ ʙʥʧʩʭʦʧʢ ʪʫʙʤʡ 
 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʤʝʝʪʩʷ ʭʦʨʦʰʘʷ ʥʘʫʯʥʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʠ ʚʳʩʦʢʦʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ ʦʙʤʦʪʦʢ 
ʢʨʠʦʛʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ɸʅʇɸ. 

ʀʙʣʤʷʰʞʦʡʞ. ɼʦʩʪʠʞʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʩʦʟʜʘʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 
ʪʚʝʨʜʦʧʦʣʠʤʝʨʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʠʟʢʦʚʦʣʴʪʥʳʡ ʢʨʠʦʛʝʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʅʘ ʦʙʲʝʢʪʝ ʤʦʞʝʪ 
ʪʘʢʞʝ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʢʨʠʦʛʝʥʥʳʡ ʠʥʜʫʢʪʠʚʥʳʡ ʥʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ. ʆʙʤʦʪʢʠ ʜʚʠʛʘʪʝʣʷ ʤʦʛʫʪ ʙʳʪʴ 
ʠʟʛʦʪʦʚʣʝʥʳ ʢʘʢ ʠʟ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʜʠʙʦʨʠʜ ʤʘʛʥʠʷ, ʪʘʢ ʠ ʠʟ ʢʦʤʧʦʟʠʪʥʦʛʦ 
ʚʳʩʦʢʦʯʠʩʪʦʛʦ ʘʣʶʤʠʥʠʷ, ʦʙʤʦʪʢʠ ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ ï ʠʟ ʚʳʩʦʢʦʯʠʩʪʦʛʦ ʙʝʨʠʣʣʠʷ. ʂʨʠʦʛʝʥʥʳʝ 
ʦʙʤʦʪʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʘʪ ʥʘʛʨʝʚʘʪʝʣʷʤʠ ʩʞʠʞʝʥʥʳʭ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʡ 
ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʙʨʘʟʫʶʱʘʷʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 
ʪʦʧʣʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʦʜʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʱʝʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫʥʠʧʦʣʷʨʥʦʛʦ 
ʜʚʠʛʘʪʝʣʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 
ʫʩʪʘʥʦʚʢʫ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ǢǤǬǤǱǧǶǤǰǩǧǨ ǟǪǢǭǯǧǱǫ ǰ 
ǫǭǣǧǳǧǵǧǯǭǡǟǬǬǺǫ ǭǮǤǯǟǱǭǯǭǫ 
ǫǬǭǢǭǱǭǶǤǶǬǭǢǭ ǰǩǯǤǸǧǡǟǬǧǾ ǡ ǦǟǣǟǶǤ 
ǭǮǱǧǫǧǦǟǵǧǧ ǮǯǭǵǤǰǰǟ 
ǩǟǱǟǪǧǱǧǶǤǰǩǭǢǭ ǯǧǳǭǯǫǧǬǢǟ 

ǩȒȊǿȂȇȌ ǰȑȄȎǿȌ ǟȌȃȏȄȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ǟȌȑȍȌȍȁ ǭȊȄȂ ǡȇȉȑȍȏȍȁȇȖ* 
ǯǿȈȉȍȁǿ ǤȊȄȌǿ ǳȄȃȍȏȍȁȌǿ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʥʜʘʨʪʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʩʭʦʜʠʤʦʩʪʠ ʧʨʠ ʙʦʣʴʰʦʡ 
ʜʣʠʥʝ ʭʨʦʤʦʩʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ ʩʣʦʞʥʳʭ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ 
ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʫʧʨʘʚʣʷʶʱʠʭ 
ʧʘʨʘʤʝʪʨʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʠʬʠʢʘʮʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʫʚʝʣʠ-
ʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʨʘʟʨʳʚʘ ʭʨʦʤʦʩʦʤʳ. ʇʦʣʫʯʠʚʰʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʪʦʯʝʯʥʦʛʦ ʩʢʨʝʱʠʚʘ-
ʥʠʷ ʩʝʤʴʷ ʨʦʜʠʪʝʣʝʡ ʠ ʧʦʪʦʤʢʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʪʫʨʥʠʨʝ ʚʥʫʪʨʠ ʩʝʤʴʠ, ʧʨʠ ʵʪʦʤ ʧʦʪʦʤʢʠ ʩ ʥʠʟʢʦʡ ʧʨʠʩʧʦ-
ʩʦʙʣʝʥʥʦʩʪʴʶ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʩʝʤʝʡʥʳʡ ʪʫʨʥʠʨ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʨʝʜʥʶʶ ʬʫʥʢʮʠʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ 
ʧʦʧʫʣʷʮʠʠ ʠ ʫʣʫʯʰʘʝʪ ʩʭʦʜʠʤʦʩʪʴ ʘʣʛʦʨʠʪʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʠʪʘʮʠʦʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʘ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ, ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʛʝʥʝʪʠʯʝʩʢʠʡ 
ʘʣʛʦʨʠʪʤ, ʤʥʦʛʦʪʦʯʝʯʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. 

 
A GENETIC ALGORITHM WITH A MODIFIED MULTIPOINT CROSSOVER OPERATOR IN THE 

PROBLEM OF OPTIMIZING A CATALYTIC REFORMING PROCESS 
 

Kulagin Stepan Andreevich, 
Antonov Oleg Viktorovich, 
Raykova Elena Fedorovna 

 
Abstract: the standard genetic algorithm exhibits a slow convergence rate for long chromosomes, which is 
typical for coding solution variants for complex multi-criteria optimization problems for large-scale production 
processes with numerous control parameters. We propose using a modification of the genetic crossover 
operator that increases the number of chromosome breakpoints. The resulting family of parents and offspring 
participates in an intrafamily tournament, with offspring with low fitness remaining within the family tournament. 
This improves the overall fitness function of the population and enhances the convergence of the algorithm. 
Simulation modeling demonstrates the effectiveness of the proposed modification. 
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genetic algorithm. 

 
ʈʠʬʦʨʤʠʥʛ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥ-

ʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʦʢʪʘʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʙʝʥʟʠʥʦʚ. 
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʠʟʢʦʦʢʪʘʥʦʚʳʭ ʙʝʥʟʠʥʦʚ ʚ 
ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʦʧʣʠʚʘ. ɺʳʩʦʢʦʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʫʣʫʯʰʘʝʪ ʵʢʩʧʣʫ-
ʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʫʤʝʥʴʰʘʝʪ 
ʚʳʙʨʦʩ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ [1].  

ɿʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʤʘʢʩʠʤʠʟʘʮʠʷ ʧʨʦ-
ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ F ʙʣʦʢʘ ʨʠʬʦʨʤʠʥʛʘ ʧʦ ʥʝʩʪʘʙʠʣʴʥʦʤʫ ʨʠʬʦʨʤʘʪʫ: 

ñ ­= max)( dttFF  

ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʢʘʯʝʩʪʚʦ ʨʠʬʦʨʤʘʪʘ (ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʆʏ) ʠ ʩʨʦʢ ʩʣʫʞʙʳ ʢʘʪʘʣʠ-
ʟʘʪʦʨʘ ʨʠʬʦʨʤʠʥʛʘ (ʊʂ) 

ʟʘʜ

ʟʘʜ

ʊʂʊʂ

ʆʏʆʏ

²

²
 

ʛʜʝ  ʆʏʟʘʜ ï ʤʠʥʠʤʘʣʴʥʦʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʨʠʬʦʨʤʘʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʯʝ-
ʩʪʚʘ; 

ʊʂʟʘʜ ï ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʢʘʪʘʣʠʟʘʪʦʨʘ ʨʠʬʦʨʤʠʥʛʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʪʚʝʨʞʜʝʥʥʦʤʫ 
ʛʨʘʬʠʢʫ ʧʣʘʥʦʚʳʭ ʟʘʤʝʥ. 

ʀʩʭʦʜʷ ʠʟ ʚʨʝʤʝʥʥʦʡ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ 
ʨʝʰʘʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ Ű, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʥʝʠʟʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʚʝʢʪʦʨʘ 
ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ: 

ñ
+

­=+

t

t
t

t

dttFttF max)(),(  

ʢʘʢ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ Ű ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʦ-
ʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ: 

U*(t) = {Fɻɻɿ, Fɺʉɻ, ʊʈ2, ʊʈ3, ʊʈ4, Pʩ} 
ɺʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ U(t) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: Fɻɻɿ ï ʨʘʩʭʦʜ ʛʠʜʨʦʛʝʥʠʟʘʪʘ, ʧʦʜʘʚʘʝʤʦ-

ʛʦ ʥʘʩʦʩʘʤʠ ʅ-8, 9; Fɺʉɻ ï ʨʘʩʭʦʜ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʛʘʟʘ ʦʪ ʢʦʤʧʨʝʩʩʦʨʘ ʎʂ-1; ʊʈ2 ï ʪʝʤʧʝʨʘʪʫʨʘ 
ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ ʈ-2; ʊʈ3 ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ 
ʈ-3; ʊʈ4 ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ ʈ-4; Pʩ ï ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ 
ʙʝʟʫʩʣʦʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʦʚ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ 
ʚʠʜʝ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦ-
ʨʠʪʤʦʚ [2]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ 
ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ: 

U*(t) = {Fɻɻɿ, Fɺʉɻ, ʊʈ2, ʊʈ3, ʊʈ4, Pʩ} 
ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʳʭʦʜʫ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʨʠʬʦʨʤʘʪʘ, ʧʦʵʪʦʤʫ ʚ ʭʨʦʤʦʩʦʤʝ ʢʦʜʠʨʫʶʪʩʷ ʟʥʘʯʝ-
ʥʠʷ ʚʩʝʭ ʰʝʩʪʠ ʧʝʨʝʤʝʥʥʳʭ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʛʝʥ ʭʨʦ-
ʤʦʩʦʤʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʤʝʥʥʦʡ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠ-
ʬʦʨʤʠʥʛʘ, ʠ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʰʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʰʝʩʪʠ ʧʝʨʝʤʝʥʥʳʭ. 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʇʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʦʩʦʙʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʨʠ-
ʬʦʨʤʘʪʘ ʥʘ ʚʳʭʦʜʝ ʫʩʪʘʥʦʚʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʤʘʢʩʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʘ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʨʠ-
ʬʦʨʤʘʪʘ, ʧʦʵʪʦʤʫ ʯʝʤ ʙʦʣʴʰʝ ʬʫʥʢʮʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ, ʪʝʤ ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʦʩʦʙʴ. 

ʍʨʦʤʦʩʦʤʳ ʦʩʦʙʝʡ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ ʮʝ-
ʣʦʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʰʝʩʪʠ ʛʝʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ: 

ʍʨ = [ɻ1{1-200}, ɻ2{1-100}, ɻ3{1-50}, ɻ4{1-50}, ɻ5{1-50}, ɻ6{1-100}}. 
ʉʪʘʥʜʘʨʪʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʩʭʦʜʠʤʦʩʪʠ ʧʨʠ 

ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʭʨʦʤʦʩʦʤ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʣʫʯʰʠʭ ʠ ʭʫʜ-
ʰʠʭ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʘʩʪʢʦʚ ʭʨʦʤʦʩʦʤʳ ʧʦ ʝʝ ʜʣʠʥʝ [3]. ʇʨʠ ʩʪʘʥʜʘʨʪʥʦʤ 
ʦʜʥʦʪʦʯʝʯʥʦʤ ʩʢʨʝʱʠʚʘʥʠʠ ʭʨʦʤʦʩʦʤʳ ʦʩʦʙʝʡ-ʧʦʪʦʤʢʦʚ ʨʘʚʥʦʤʝʨʥʦ ʧʦʣʫʯʘʶʪ ʣʫʯʰʠʝ ʠ ʭʫʜʰʠʝ 
ʫʯʘʩʪʢʠ, ʧʝʨʝʥʦʩʷ ʠʭ ʚ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʧʦʧʫʣʷʮʠʠ: 

ʉʧʝʡʫʞʤʵ 1: 1 1 0 1 0 1 1 | 0 1 0 0 1 
ʉʧʝʡʫʞʤʵ 2: 0 1 0 0 0 1 1 | 0 0 1 1 0 
ʈʧʫʧʥʧʣ 1: 1 1 0 1 0 1 1 | 0 0 1 1 0 
ʈʧʫʧʥʧʣ 2: 0 1 0 0 0 1 1 | 0 1 0 0 1 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʠʬʠʢʘʮʠʶ ʦʧʝʨʘʪʦʨʘ ʩʢʨʝʱʠʚʘʥʠʷ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʨʘʟʨʳʚʘ ʭʨʦʤʦʩʦʤʳ. ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʨʘʟʨʳʚʘ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 
ʜʣʠʥʳ ʭʨʦʤʦʩʦʤʳ ʠ ʜʣʷ ʰʝʩʪʠ ʛʝʥʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦ-
ʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʨʘʚʥʦ ʜʚʫʤ. ʇʨʠ ʵʪʦʤ ʠʩʭʦʜʷ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʙʠʥʘʮʠʡ 
ʯʠʩʣʦ ʧʦʪʦʤʢʦʚ ʜʚʫʭ ʨʦʜʠʪʝʣʝʡ ʨʘʚʥʦ ʚʦʩʴʤʠ: 

ʉʧʝʡʫʞʤʵ 1: 1 1 0 | 1 0 1 1 | 0 1 0 0 1 
ʉʧʝʡʫʞʤʵ 2: 0 1 0| 0 0 1 1 | 0 0 1 1 0 
ʈʧʫʧʥʧʣ 1: 1 1 0 | 1 0 1 1| 0 1 0 0 1 
ʈʧʫʧʥʧʣ 2: 1 1 0 | 1 0 1 1| 0 1 0 0 1 
ʈʧʫʧʥʧʣ 3: 1 1 0 |0 0 1 1| 0 1 0 0 1 
ʈʧʫʧʥʧʣ 4: 1 1 0 |0 0 1 1| 0 0 1 1 0 
ʈʧʫʧʥʧʣ 5: 0 1 0| 1 0 1 1| 0 1 0 0 1 
ʈʧʫʧʥʧʣ 6: 0 1 0| 1 0 1 1| 0 0 1 1 0 
ʈʧʫʧʥʧʣ 7: 0 1 0| 0 0 1 1| 0 1 0 0 1 
ʈʧʫʧʥʧʣ 8: 0 1 0| 0 0 1 1| 0 1 0 0 1 

ʇʦʣʫʯʠʚʰʘʷʩʷ ʩʝʤʴʷ ʨʦʜʠʪʝʣʝʡ ʠ ʧʦʪʦʤʢʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʪʫʨʥʠʨʝ ʚʥʫʪʨʠ ʩʝʤʴʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʜʚʫʭ ʣʫʯʰʠʭ ʦʩʦʙʝʡ, ʧʨʦʭʦʜʷʱʠʭ ʚ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʧʦʧʫʣʷʮʠʠ. ʇʦʪʦʤʢʠ ʩ ʥʠʟʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥ-
ʥʦʩʪʴʶ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʩʝʤʝʡʥʳʡ ʪʫʨʥʠʨ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʦʙʱʫʶ ʬʫʥʢʮʠʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ 
ʠ ʫʣʫʯʰʘʝʪ ʩʭʦʜʠʤʦʩʪʴ ʘʣʛʦʨʠʪʤʘ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʶʭʭʞʣʫʡʛʦʧʪʫʡ ʙʤʜʧʩʡʫʥʧʛ ʩʞʱʞʦʡʸ 

ʅʞʫʧʝ ʩʞʱʞʦʡʸ 
ʃʧʤʡʰʞʪʫʛʧ 
ʩʙʪʰʞʫʧʛ ʍʈ 

ɻʩʞʥʸ 
ʩʙʪʰʞʫʙ, 
ʪʞʣ 

ɻʞʩʧʸʫʦʧʪʫʵ ʫʧʰ-
ʦʧʜʧ ʧʨʫʡʥʙʤʵʦʧ-
ʜʧ ʩʞʱʞʦʡʸ 

ɹʤʜʧʩʡʫʥ 
ʈʙʩʙʥʞʫʩʴ  
ʙʤʜʧʩʡʫʥʙ 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦ-
ʨʠʪʤ 
(ʩʪʘʥʜʘʨʪ) 

N=100, Z=100, ʈʩʢʨ=70%, 
ʈʤʫʪ=5% 

~7450 ~35 60% 

N=100, Z=20, ʈʩʢʨ=70%, 
ʈʤʫʪ=5% 

~1500 ~8 60% 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦ-
ʨʠʪʤ 
(ʤʦʜʠʬʠʢʘʮʠʷ) 

N=100, Z=100, ʈʩʢʨ=70%, 
ʈʤʫʪ=5% 

~7450 ~35 100% 

N=100, Z=20, ʈʩʢʨ=70%, 
ʈʤʫʪ=5% 

~1500 ~8 100% 
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ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʩʪʘʥʦʚʘ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʦʧʫ-
ʣʷʮʠʠ ʚ ʚʠʜʝ ʟʥʘʯʝʥʠʷ ʘʨʝʘʣʘ ʝʝ ʨʘʩʩʝʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʨʛʫʤʝʥʪʦʚ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʝʢʪʦʨʘ 
ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠ-
ʬʦʨʤʠʥʛʘ ʩ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ 
ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 1. 

ɺʠʜʥʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʦʧʝʨʘʪʦʨʦʤ ʤʥʦʛʦʪʦʯʝʯ-
ʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʵʢʩʪʨʝʤʫʤʦʚ ʠ ʧʨʠ ʵʪʦʤ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʨʘʩʯʝʪʦʚ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 
ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʇʨʦʪʘʣʠʥʩʢʠʡ, ʆ. ʄ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ : ʤʦʥʦʛʨʘʬʠʷ / ʆ. ʄ. ʇʨʦʪʘʣʠʥʩʢʠʡ. ï ɸʩʪʨʘʭʘʥʴ : ɸɻʊʋ, 2004. ï 184 ʩ. 
2. ɻʣʘʜʢʦʚ, ʃ. ɸ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ / ʃ. ɸ. ɻʣʘʜʢʦʚ, ɺ. ɺ. ʂʫʨʝʡʯʠʢ, ɺ. ʄ. ʂʫʨʝʡʯʠʢ. ï 

ʄʦʩʢʚʘ : ʌʠʟʤʘʪʣʠʪ, 2010. ï 317 ʩ. 
3. ɿʘʛʦʨʝʣʴʩʢʠʡ, ɸ. ʄ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ 

ʂʣʘʫʩʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ: ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦ ʤʘ-
ʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ɺ 2 ʯ. ʏ. 1. ï ʋʬʘ : ʀʟʜ. ʅʀʎ ɺʝʩʪʥʠʢ 
ʥʘʫʢʠ, 2023. ï 282 ʩ. ï ʉ. 92-99. 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 44,.61 

ǮǭǪǲǶǤǬǧǤ ǩǭǫǮǭǦǧǵǧǭǬǬǺǴ ǶǟǰǱǧǵ 
ǭǩǰǧǣ Ǵǯǭǫǟ-ǭǩǰǧǣ ǟǪǽǫǧǬǧǾ ǡ ǰǯǤǣǤ 
ǰǲǠ- ǧ ǰǡǤǯǴǩǯǧǱǧǶǤǰǩǭǨ ǡǭǣǺ 

ǢȇȊțȋȒȑȃȇȌȍȁ ǧȊțȌȒȏ ǧȊțȐȒȏȍȁȇȖ 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

Ǡǿȗȇȏȍȁǿ ǦǿȏȇȌǿ ǯǿȋȇȊȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʅʀʊʋè 
 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʦʢʘʟʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʫʩʣʫʛ (ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ) ʦʪ 29.12.2022 ʛ. ˉ 075-01508-23-00 (ʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʣʠʤʝʨʦʚ (FZSG-2023-0007)) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ çʅʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠè 

ʌɻɹʆʋ ɺʆ çʂʅʀʊʋè. 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʲʝʢʪʘʤʠ ʩʫʙ- ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʚʦʜʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟ-
ʮʳ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ ʠ ʪʨʠʦʢʩʠʜ ʭʨʦʤʘ. ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫ-
ʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʯʘʩʪʠʮ ʦʢʩʠʜ ʭʨʦʤʘ/ʘʣʶʤʦʦʢʩʠʜ, ʚ ʩʨʝʜʝ ʩʫʙ- ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʡ ʚʦʜʳ. ɺʳʷʚ-
ʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʨʝʤʝʥʠ ʥʘ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ, ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, 
ʤʦʨʬʦʣʦʛʠʶ ʠ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʯʘʩʪʠʮ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-
ʚʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 360-410 ʉ, ʚʨʝʤʝʥʠ 60-300 ʤʠʥʫʪ. ʅʘʠʤʝʥʴʰʠʡ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʯʘʩʪʠʮ ʩʦʩʪʘʚʣʷʝʪ Ὠ̒ =̑46,23 ʤʠʢʨʦʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ T=375 ʉ, 

ʜʘʚʣʝʥʠʠ ʈ=23 ʄʇʘ ʠ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ Ű=240 ʤʠʥʫʪ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 
ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʘʢʮʠʠ ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʦʟʠʪʥʳʭ ʯʘʩʪʠʮ ʫʤʝʥʴʰʘʝʪʩʷ. ʌʦʪʦʛʨʘʬʠʠ, 
ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʡ ʨʝʥʪʛʝʥʦʚ-
ʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʯʘʩʪʠʮ ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠ ʦʢ-
ʩʠʜʘ ʭʨʦʤʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʣʶʤʦʦʢʩʠʜ, ʦʢʩʠʜ ʭʨʦʤʘ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʯʘʩʪʠʮʳ, ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʝ ʚʦʜʥʦʝ 
ʦʢʠʩʣʝʥʠʝ. 
 

PRODUCTION OF CHROMIUM OXIDE/ALUMINUM OXIDE COMPOSITE PARTICLES IN SUB- AND 
SUPERCRITICAL WATER ENVIRONMENTS 

 
Gilmutdinov Ilnur Ilsurovich, 
Bashirova Zarina Ramilevna  

 
Abstract: In this work, the objects of sub- and supercritical water oxidation are samples of metallic aluminum 
and chromium trioxide. Experimental studies of the production of chromium oxide/alumina composite particles 
in sub- and supercritical water were conducted. The dependences of the influence of temperature and time on 
the phase composition, adsorption properties, morphology and dispersion composition of the composite parti-
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cles were revealed. Experimental studies were carried out in the temperature range of 360-410 ʉ, time of 60-
300 minutes. The smallest average size of the composite particles is d_ʩʨ=46.23 ɛm, obtained at a tempera-
ture of T=375 ʉ, a pressure of P=23 MPa and a reaction time of Ű=240 minutes. The obtained data show that 
with an increase in the reaction temperature, the specific surface area of the composite particles decreases. 
Scanning electron micrographs and energy-dispersive X-ray spectroscopy results indicate the formation of 
composite particles consisting of aluminum oxide and chromium oxide. 
Keywords: alumina, chromium oxide, composite particles, supercritical water oxidation. 

 
ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʢʩʠʜʘʤʠ ʤʝʪʘʣʣʦʚ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʰʠʨʦ-

ʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ Cr2O3/ʘʣʶʤʦʦʢʩʠʜ 
ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʜʝʛʠʜʨʠʨʦʚʘʥʠʷ ʘʣʢʘʥʦʚ [1], ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʢ ʧʦʨʠʩʪʳʤ ʤʘʪʝʨʠʘʣʘʤ, 
ʫʣʫʯʰʘʶʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ [2], ʚ ʢʘʯʝʩʪʚʝ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘ-
ʪʝʨʠʘʣʦʚ [3] ʠ ʜʨ.   

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʯʘʩʪʠʮ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨ-
ʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ [4]. 

 

 
ʉʡʪ. 1. ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʬʪʫʙʦʧʛʣʙ ʝʤʸ ʨʩʧʛʞʝʞʦʡʸ ʩʞʙʣʯʡʢ ʛ ʪʩʞʝʞ ʪʬʚ- ʡ ʪʛʞʩʮʣʩʡʫʡʰʞʪʣʧʢ 

ʛʧʝʴ: 1 ð ʩʞʙʣʫʧʩ, 2 ð ʦʙʪʧʪ,  
3 ð ʁ ʤʞʣʫʩʡʰʞʪʣʙʸ ʦʙʜʩʞʛʙʫʞʤʵʦʙʸ ʩʬʚʙʱʣʙ, 4 ð ʚʤʧʣ ʬʨʩʙʛʤʞʦʡʸ, 5 ð ʥʙʜʦʡʫʦʙʸ ʥʞʱʙʤʣʙ,  

6 ð ʫʞʩʥʧʨʙʩʙ, 7 ð ʥʙʦʧʥʞʫʩ, 8,9 ð ʨʧʝʣʤʷʰʞʦʡʞ ʪʡʪʫʞʥʴ ʛʧʝʧʪʦʙʚʟʞʦʡʸ ʝʤʸ ʧʮʤʙʟʝʞʦʡʸ,  
10 ð ʧʚʩʙʫʦʴʢ ʣʤʙʨʙʦ ʝʙʛʤʞʦʡʸ,  

11, 12 ð ʛʞʦʫʡʤʡ, 13 ð ʣʤʙʨʙʦ ʝʤʸ ʧʫʚʧʩʙ ʜʙʠʧʛʴʮ ʨʩʧʝʬʣʫʧʛ 
 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʦʙʨʘʟʮʦʚ ʤʝ-
ʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ ʤʘʩʩʦʡ m=4 ʛ. ʚ ʨʝʘʢʪʦʨ (1). ɼʘʣʝʝ ʨʝʘʢʪʦʨ ʛʝʨʤʝʪʠʟʠʨʫʝʪʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʥʘʛʨʝʚ ʨʝʘʢʪʦʨʘ (1) ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʨʫʙʘʰʢʦʡ (3) ʜʦ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʂʦʥʪʨʦʣʴ 
ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ (4), ʪʝʨʤʦʧʘʨʦʡ (6) ʠ ʤʘʥʦʤʝʪʨʦʤ (7). ʇʦʩʣʝ 
ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ ʚ ʩʨʝʜʝ ʩʫʙ- ʠʣʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʡ ʚʦʜʳ ʥʘʩʦʩʦʤ (2) ʚ 

ʨʝʘʢʪʦʨ (1) ʟʘʢʘʯʠʚʘʝʪʩʷ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʪʨʠʦʢʩʠʜʘ ʭʨʦʤʘ ʩ ʨʘʩʭʦʜʦʤ  ὺ=1 ʤʣ/ʤʠʥ ʠ ʚʢʣʶʯʘʝʪʩʷ ʤʘʛ-
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ʥʠʪʥʘʷ ʤʝʰʘʣʢʘ (5). ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʛʨʝʚʘʪʝʣʴʥʘʷ ʨʫʙʘʰʢʘ (3) ʦʪʢʣʶʯʘʝʪʩʷ, ʠ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴ-
ʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʨʝʘʢʪʦʨʘ (1) ʜʦ ʘʪʤʦʩʬʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ, ʨʝʘʢʪʦʨ (1) ʨʘʟʛʝʨʤʝʪʠʟʠʨʫʝʪʩʷ ʠ ʠʟ ʥʝʛʦ ʠʟʚʣʝʢʘʶʪʩʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʯʘ-
ʩʪʠʮʳ ʚ ʚʠʜʝ ʩʫʩʧʝʥʟʠʠ ʩ ʚʦʜʦʡ. ɾʠʜʢʦʩʪʴ ʚʳʧʘʨʠʚʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʊ=90 0ʉ ʠ ʘʪʤʦʩʬʝʨʥʦʤ 
ʜʘʚʣʝʥʠʠ. ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʦʨʦʰʢʠ ʧʨʦʢʘʣʠʚʘʶʪʩʷ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ ʊ=550 0ʉ ʚ ʪʝʯʝʥʠʝ Ű=120 ʤʠʥ.   

ʈʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʪʝʢʘʝʪ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ: 

- ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩ ʚʦʜʦʡ: 

ὃὰὕ ὌὕᴼςὃὰὕὕὌ               (1) 
 

- ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʊ=200-2200ʉ ʥʘʯʠʥʘʝʪʩʷ ʬʘʟʘ ʙʳʩʪʨʦʛʦ ʦʢʠʩ-
ʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʚʳʜʝʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʠ ʪʝʧʣʘ: 

ςὃὰτὌὕᴼςὃὰὕὕὌσὌ ᴻ ὗ              (2) 
 

- ʪʘʢʞʝ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʙʙʩʠʪʘ ʠ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ: 

ςὃὰφὌὕᴼςὃὰὕὌ σὌ ᴻ ὗ            (3) 
 

ςὃὰσὌὕᴼὃὰὕ σὌ ᴻ ὗ                (4) 
 

ɺ ʭʦʜʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʙʝʤʠʪʘ ʚ g-ʬʘʟʫ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠ ʧʝʨʝʭʦʜ 
ʛʠʙʙʩʠʜʘ ʚ ɢ-ʬʘʟʫ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ  

ʅʘʛʨʝʪʳʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ ʊ=250ÁC ʪʨʠʦʢʩʠʜ ʭʨʦʤʘ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʳʡ ʢʠʩʣʦ-
ʨʦʜ ʠ ʦʢʩʠʜ ʭʨʦʤʘ (III): 

τὅὶὕ ςὅὶὕ σὕ              (3) 
 

ʢʦʪʦʨʳʡ ʥʘʥʦʩʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʠʩʪʦʡ ʯʘʩʪʠʮʳ ʘʣʶʤʦʦʢʩʠʜʘ, ʦʙʨʘʟʫʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤ-
ʧʦʟʠʪ. 

ʇʨʦʮʝʩʩʳ ʩʫʙ- ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʚʦʜʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʢʦʤʧʦʟʠʪʥʳʝ ʯʘʩʪʠ-
ʮʳ ʩ ʟʘʜʘʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ, ʤʦʨʬʦʣʦʛʠʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʘʤ. ʀʟʤʝʥʷʷ 
ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʚ ʩʫʙ- ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʚʦʜʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʤʠ ʢʦʤʧʦʟʠʪʥʳʭ ʯʘʩʪʠʮ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ, ʩʠʣʴʥʦ 
ʚʣʠʷʶʱʠʤ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʘʝʤʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʯʘʩʪʠʮ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʯʘʩʪʠʮ. ʇʦ ʬʦʪʦʛʨʘ-
ʬʠʷʤ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʠ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʥʥʳʭ ʧʦʨʠʩʪʳʭ ʯʘʩʪʠʮʘʭ ʘʣʶʤʦʦʢʩʠʜʦʚ ʥʘʥʝʩʝʥʳ ʥʘʥʦʨʘʟʤʝʨ-
ʥʳʝ ʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʭʨʦʤʘ. 
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ǝǫǩǭǰǱǬǺǤ ǲǯǭǡǬǤǫǤǯǺ8 ǮǯǧǬǵǧǮǺ 
ǣǤǨǰǱǡǧǾ* ǩǭǬǰǱǯǲǩǵǧǧ ǧ ǮǤǯǰǮǤǩǱǧǡǺ 
ǯǟǦǡǧǱǧǾ 

ǯǿȉ ǡǿȊȄȏȇȈ ǟȌǿȑȍȊțȄȁȇȖ*  
ǩǿȏǿȐȄȁǿ ǽȊȇȞ ǟȊȄȉȐǿȌȃȏȍȁȌǿ 

ʩʪʫʜʝʥʪʳ 
ʌɻɸʆʋ ɺʆ çʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ɪʤʢʦʩʪʥʳʝ ʫʨʦʚʥʝʤʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʢʦʥ-
ʪʨʦʣʷ ʫʨʦʚʥʷ ʞʠʜʢʠʭ ʠ ʩʳʧʫʯʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠʥʮʠʧ ʠʭ ʜʝʡʩʪʚʠʷ 
ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʸʤʢʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 
ʩʨʝʜʳ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʸʤʢʦʩʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʠʭ 
ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʩʧʦʣʥʝʥʠʷ, ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʠ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦ-
ʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ, ʚʢʣʶʯʘʷ ʩʘʤʦʢʘʣʠʙʨʫʶʱʠʝʩʷ ʧʨʝʦʙʨʘʟʦʚʘ-
ʪʝʣʠ ʠ ʩʠʩʪʝʤʳ ʩ ʢʦʤʧʝʥʩʘʮʠʝʡ ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚ-
ʣʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɪʤʢʦʩʪʥʳʡ ʫʨʦʚʥʝʤʝʨ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʸʤʢʦʩʪʴ, ʜʘʪʯʠʢ ʫʨʦʚʥʷ, ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ, 
ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʧʦʣʝ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. 
 
CAPACITIVE LEVEL GAUGES: OPERATING PRINCIPLES, DESIGNS AND DEVELOPMENT PROSPECTS 

 
Rak Valery Anatolyevich, 

Karasyova Yulia Alexandrovna 
 
Abstract: Capacitive level gauges are a widely used means for monitoring the level of liquid and bulk sub-
stances in various industries. Their principle of operation is based on a change in the electric capacitance of 
the transducer when the level of the controlled medium changes. This article discusses the physical principles 
of capacitive transducers, their classification, main design types, connection circuits and methods for improv-
ing accuracy. Particular attention is paid to modern developments, including self-calibrating transducers and 
systems with compensation for external disturbances, as well as promising research areas in this field. 
Keywords: Capacitive level gauge, transducer, capacitance, level sensor, level control, electrostatic field, die-
lectric constant. 

 
ɻʛʞʝʞʦʡʞ 
ʂʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʞʠʜʢʠʭ ʠ ʩʳʧʫʯʠʭ ʩʨʝʜ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʪʘʢʠʭ ʦʪʨʘʩʣʝʡ, ʢʘʢ ʭʠʤʠʯʝʩʢʘʷ, ʥʝʬʪʝʛʘʟʦʚʘʷ, ʧʠʱʝʚʘʷ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʵʥʝʨʛʝʪʠʢʘ. ʉʨʝʜʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʸʤʢʦʩʪʥʳʝ ʧʨʝʦʙʨʘʟʦ-
ʚʘʪʝʣʠ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ, ʥʘʜʸʞʥʦʩʪʠ, ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʠʟ-
ʤʝʨʷʝʤʳʭ ʩʨʝʜ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ. 

ɪʤʢʦʩʪʥʦʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʠʣʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʘʤ ʠ 
ʦʩʥʦʚʘʥ ʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʳ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʫʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʦʯʥʦʩʪʠ, ʥʘʜʸʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
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ʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʸʤʢʦʩʪʥʳʭ 
ʫʨʦʚʥʝʤʝʨʦʚ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʭ ʪʦʯʥʦʩʪʠ ʟʘ ʩʯʸʪ ʢʦʤʧʝʥʩʘʮʠʠ ʚʣʠʷʥʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 
ʬʘʢʪʦʨʦʚ, ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʘʤʦʢʘʣʠʙʨʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʠ ʫʛʣʫʙʣʸʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʠʟʚʘʥʘ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 
ʟʥʘʥʠʷ ʦ ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʷ, ʢʦʥʩʪʨʫʢʮʠʷʭ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʸʤʢʦʩʪʥʳʭ ʫʨʦʚʥʝʤʝʨʦʚ. 

1. ʍʡʠʡʰʞʪʣʡʞ ʧʪʦʧʛʴ ʩʙʚʧʫʴ ʹʥʣʧʪʫʦʴʮ ʨʩʞʧʚʩʙʠʧʛʙʫʞʤʞʢ 
ʆʩʥʦʚʫ ʸʤʢʦʩʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʢʦʥʜʝʥʩʘʪʦʨ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʸʤʢʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʫʨʦʚʥʷ ʚʝʱʝʩʪʚʘ. ɪʤʢʦʩʪʴ 
ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʦʡ: 

ὅ
‐‐Ὓ

Ὠ
 

ʛʜʝ ‐ ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʘʢʫʫʤʘ, ‐ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘ-

ʝʤʦʩʪʴ ʜʠʵʣʝʢʪʨʠʢʘ ʤʝʞʜʫ ʦʙʢʣʘʜʢʘʤʠ, Ὓ ï ʧʣʦʱʘʜʴ ʧʣʘʩʪʠʥ, Ὠ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. 
ɺ ʸʤʢʦʩʪʥʦʤ ʫʨʦʚʥʝʤʝʨʝ ʦʜʥʘ ʠʟ ʦʙʢʣʘʜʦʢ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʠʣʠ ʦʙʝ) ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʘ ʩʘ-

ʤʠʤ ʨʝʟʝʨʚʫʘʨʦʤ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʵʣʝʢʪʨʦʜʦʤ, ʧʦʤʝʱʸʥʥʳʤ ʚ ʩʨʝʜʫ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʚʝ-
ʱʝʩʪʚʘ ʠʟʤʝʥʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʨʝʜʳ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʯʪʦ ʠ 
ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʸʤʢʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʫʨʦʚʥʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (Ůr å 2) ʚ ʚʦʟʜʫʰʥʦʡ 
ʩʨʝʜʝ (Ůr å 1) ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʸʤʢʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʦʟʜʫʭ, ʦʙʣʘʜʘʶʱʠʡ 
ʤʝʥʴʰʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʚʳʪʝʩʥʷʝʪʩʷ ʞʠʜʢʦʩʪʴʶ. 

ɪʤʢʦʩʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʠʤʳʤʠ, ʪʦ ʝʩʪʴ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ ʨʝʞʠʤʝ ʧʨʠʸ-
ʤʘ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʮʠʠ ʢʦʣʝʙʘʥʠʡ, ʦʜʥʘʢʦ ʚ ʫʨʦʚʥʝʤʝʨʘʭ ʦʥʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʘʩʩʠʚʥʦʤ 
ʨʝʞʠʤʝ, ʪʨʝʙʫʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʝʤʫ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʭʝʤʝ. 

2. ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʡ ʣʧʦʪʫʩʬʣʯʡʡ ʹʥʣʧʪʫʦʴʮ ʬʩʧʛʦʞʥʞʩʧʛ 
ɪʤʢʦʩʪʥʳʝ ʫʨʦʚʥʝʤʝʨʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʣʶʯʝʚʳʤ ʧʨʠʟʥʘʢʘʤ: 
1. ʈʧ ʫʡʨʬ ʣʧʦʫʩʧʤʡʩʬʞʥʧʢ ʪʩʞʝʴ: 
o ɽʤʸ ʨʩʧʛʧʝʸʲʡʮ ʪʩʞʝ (ʥʘʧʨʠʤʝʨ, ʚʦʜʘ, ʢʠʩʣʦʪʳ, ʱʸʣʦʯʠ): ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʦʣʠ-

ʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʯʝʨʝʟ ʪʦʢʦʧʨʦʚʦʜʷʱʫʶ ʞʠʜʢʦʩʪʴ. 
o ɽʤʸ ʦʞʨʩʧʛʧʝʸʲʡʮ ʪʩʞʝ (ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʧʣʘʩʪʤʘʩʩʳ, ʩʳʧʫʯʠʝ ʤʘʪʝʨʠʘʣʳ): ʤʦʛʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʜʳ. 
2. ʈʧ ʣʧʦʪʫʩʬʣʫʡʛʦʧʥʬ ʡʪʨʧʤʦʞʦʡʷ ʰʬʛʪʫʛʡʫʞʤʵʦʧʜʧ ʶʤʞʥʞʦʫʙ: 
o ʊʫʞʩʟʦʞʛʴʞ (ʯʡʤʡʦʝʩʡʰʞʪʣʡʞ): ʇʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʘʢʩʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʛʜʝ ʮʝʥ-

ʪʨʘʣʴʥʳʡ ʵʣʝʢʪʨʦʜ ʦʢʨʫʞʸʥ ʠʟʦʣʷʮʠʝʡ ʠ ʚʥʝʰʥʠʤ ʵʢʨʘʥʠʨʫʶʱʠʤ ʵʣʝʢʪʨʦʜʦʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʚ ʨʝʟʝʨʚʫʘʨʘʭ. 

o ʋʩʧʪʧʛʴʞ (ʜʡʚʣʡʞ): ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʚ ʛʣʫʙʦʢʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʠʣʠ ʸʤʢʦʩʪʷʭ 
ʩʣʦʞʥʦʡ ʬʦʨʤʳ. 

o ʈʤʧʪʣʡʞ (ʨʤʙʪʫʡʦʰʙʫʴʞ): ʄʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʘ 
(ʙʝʩʢʦʥʪʘʢʪʥʳʡ ʤʝʪʦʜ) ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʚ ʥʝʧʨʦʚʦʜʷʱʠʭ ʸʤʢʦʩʪʷʭ. 

3. ʈʧ ʨʩʡʦʯʡʨʬ ʡʠʥʞʦʞʦʡʸ ʹʥʣʧʪʫʡ: 
o ʊ ʡʠʥʞʦʞʦʡʞʥ ʝʡʶʤʞʣʫʩʡʰʞʪʣʧʢ ʨʩʧʦʡʯʙʞʥʧʪʫʡ (ů): ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʪʠʧ ʜʣʷ 

ʫʨʦʚʥʝʤʝʨʦʚ. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʦʣʠ ʩʨʝʜʳ ʤʝʞʜʫ ʦʙʢʣʘʜʢʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ. 
o ʊ ʡʠʥʞʦʞʦʡʞʥ ʨʤʧʲʙʝʡ ʨʤʙʪʫʡʦ (S): ʈʝʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʫʨʦʚʥʝʤʝʨʘʭ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʚ ʜʘʪʯʠʢʘʭ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʧʣʘʚʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʦʪʦʨʦʤ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʝʨʝʤʝʥʥʦʡ ʧʣʦʱʘʜʠ. 
o ʊ ʡʠʥʞʦʞʦʡʞʥ ʩʙʪʪʫʧʸʦʡʸ ʥʞʟʝʬ ʨʤʙʪʫʡʦʙʥʡ (d): ɺ ʯʠʩʪʦʤ ʚʠʜʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟ-ʟʘ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʩʦʧʫʪʩʪʚʫ-
ʶʱʠʭ ʠʟʤʝʨʝʥʠʷʭ (ʥʘʧʨʠʤʝʨ, ʜʘʚʣʝʥʠʷ). 

3. ʁʠʥʞʩʡʫʞʤʵʦʴʞ ʪʮʞʥʴ ʛʣʤʷʰʞʦʡʸ ʹʥʣʧʪʫʦʴʮ ʨʩʞʧʚʩʙʠʧʛʙʫʞʤʞʢ 
ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʸʤʢʦʩʪʠ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʩʠʛʥʘʣ (ʥʘʧʨʷʞʝʥʠʝ, ʪʦʢ, ʯʘʩʪʦʪʘ) ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʭʝʤʳ. 
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1. ʅʧʪʫʧʛʴʞ ʪʮʞʥʴ: ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ. ɪʤʢʦʩʪʥʦʡ ʜʘʪʯʠʢ ʚʢʣʶʯʘʝʪʩʷ ʚ ʦʜʥʦ ʠʟ ʧʣʝʯ 
ʤʦʩʪʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʄʦʩʪʦʚʳʝ ʩʭʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ (ʥʝʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ) ʠ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ. 

o ʈʙʩʙʥʞʫʩʡʰʞʪʣʡʞ (ʦʞʝʡʭʭʞʩʞʦʯʡʙʤʵʦʴʞ) ʪʮʞʥʴ ʧʨʦʩʪʳ, ʥʦ ʠʭ ʧʦʢʘʟʘʥʠʷ ʩʠʣʴʥʦ ʟʘʚʠ-
ʩʷʪ ʦʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʘʤʧʣʠʪʫʜʳ ʠ ʯʘʩʪʦʪʳ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 
ʧʦʛʨʝʰʥʦʩʪʷʤ. 

o ɽʡʭʭʞʩʞʦʯʡʙʤʵʦʴʞ (ʥʧʪʫʧʛʴʞ) ʪʮʞʥʴ ʠʩʧʦʣʴʟʫʶʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʸʤʢʦʩʪʥʦʡ ʧʨʝ-
ʦʙʨʘʟʦʚʘʪʝʣʴ, ʫ ʢʦʪʦʨʦʛʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʦʜʥʘ ʸʤʢʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʜʨʫʛʘʷ ʫʤʝʥʴʰʘʝʪʩʷ. 
ʊʘʢʠʝ ʩʭʝʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʶ 
ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ (ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ), ʪʘʢ ʢʘʢ ʵʪʠ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʦʙʝ ʸʤʢʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʠ ʩʠʤʤʝʪʨʠʯʥʦ. 

2. ʊʮʞʥʴ ʛ ʪʧʪʫʙʛʞ ʜʞʦʞʩʙʫʧʩʧʛ: ɪʤʢʦʩʪʥʦʡ ʜʘʪʯʠʢ ʚʢʣʶʯʘʝʪʩʷ ʚ ʯʘʩʪʦʪʦʟʘʜʘʶʱʫʶ ʮʝʧʴ LC- 
ʠʣʠ RC-ʛʝʥʝʨʘʪʦʨʘ. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʸʤʢʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʘʩʪʦʪʳ ʚʳ-
ʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʛʝʥʝʨʘʪʦʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʧʝʨʝʜʘʯʠ 
ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʮʝʧʠ 
ʤʦʩʪʦʚʦʡ ʩʭʝʤʳ ʩ ʪʝʨʤʦʨʝʟʠʩʪʦʨʘʤʠ ʧʦʟʚʦʣʷʝʪ ʚ ʩʦʪʥʠ ʨʘʟ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʸʤʢʦʩʪʥʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ ʩ LC-ʢʦʥʪʫʨʦʤ. 

3. ʊʮʞʥʴ, ʡʠʥʞʩʸʷʲʡʞ ʫʧʣ ʰʞʩʞʠ ʹʥʣʧʪʫʵ: ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʜʘʪʯʠʢ, ʸʤʢʦʩʪʴ ʢʦʪʦʨʦ-

ʛʦ ὅ, ʚʢʣʶʯʘʝʪʩʷ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʠ ʯʘʩʪʦʪʝ ʠʩʪʦʯʥʠʢʘ ʠʟʤʝʥʝʥʠʝ 
ʸʤʢʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʪʦʢʘ ʚ ʮʝʧʠ Ὅ ὟȾὢ Ὗ-ï ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ. ʕʪʦʪ ʪʦʢ ʠʟ ‫ ‫ὅ, ʛʜʝ
ʤʝʨʷʝʪʩʷ ʠ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʫʨʦʚʥʷ. 

4. ʈʬʫʡ ʨʧʛʴʱʞʦʡʸ ʫʧʰʦʧʪʫʡ ʡ ʪʧʛʩʞʥʞʦʦʴʞ ʩʙʠʩʙʚʧʫʣʡ 
ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʪʦʯʥʦʩʪʴ ʸʤʢʦʩʪʥʳʭ ʫʨʦʚʥʝʤʝʨʦʚ, ʷʚʣʷʶʪʩʷ ʚʣʠʷʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʠʙʨʘʮʠʠ, ʟʘʛʨʷʟʥʝʥʠʝ ʵʣʝʢʪʨʦʜʘ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʜʠ-
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʢʨʘʝʚʦʡ ʵʬʬʝʢʪè, ʠʩʢʘʞʘʶʱʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʢʨʘʷʭ ʵʣʝʢʪʨʦʜʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ: 
¶ ʃʧʥʨʞʦʪʙʯʡʸ ʛʡʚʩʙʯʡʢ: ɺ ʧʘʪʝʥʪʝ RU1768942C ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʩ ʵʪʘʣʦʥʥʳʤ ʵʣʝʢʪʨʦʜʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʫʧʨʫʛʦʤ ʧʦʜʚʝʩʝ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ. ʇʨʠ ʚʠʙʨʘʮʠʷʭ ʢʦʨʧʫʩ ʠ 
ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ ʢʦʣʝʙʣʶʪʩʷ ʩʠʥʭʨʦʥʥʦ, ʘ ʵʪʘʣʦʥʥʳʡ ʵʣʝʢʪʨʦʜ, ʧʦʜʦʙʨʘʥʥʳʡ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ 
ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ, ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʦʪʠʚʦʬʘʟʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʪʦʷʥʥʦʡ ʩʫʤʤʘʨʥʫʶ 
ʸʤʢʦʩʪʴ ʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

¶ ʊʙʥʧʣʙʤʡʚʩʧʛʣʙ: ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʦ ʧʘʪʝʥʪʫ RU2137118C1 ʩʦʜʝʨʞʠʪ ʙʣʦʢ ʚʦʟʙʫʞʜʝʥʠʷ 
ʢʦʣʝʙʘʥʠʡ ʢʦʥʪʨʵʣʝʢʪʨʦʜʘ ʠ ʙʣʦʢ ʚʳʜʝʣʝʥʠʷ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ. ʉʠʛʥʘʣ ʩ ʙʣʦʢʘ ʚʳʜʝʣʝʥʠʷ ʩʨʘʚʥʠʚʘʝʪʩʷ 
ʩ ʵʪʘʣʦʥʥʳʤ, ʠ ʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʠ, 
ʯʪʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ ʠʩʢʣʶʯʘʝʪ ʩʠʩʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʠ ʩʣʫʯʘʡʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʝʸ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. 

¶ ɺʧʩʵʚʙ ʪ ʣʩʙʞʛʴʥ ʶʭʭʞʣʫʧʥ: ʇʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʸʤʢʦʩʪʥʦʛʦ ʧʨʝʦʙʨʘ-
ʟʦʚʘʪʝʣʷ ʩʠʣʳ (ʯʪʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʦ ʢ ʫʨʦʚʥʝʤʝʨʘʤ) ʠʩʩʣʝʜʫʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 
ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ, ʦʭʨʘʥʥʦʛʦ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʵʣʝʢʪʨʦʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 
(ʦʭʨʘʥʥʦʛʦ ʢʦʣʴʮʘ) ʧʦʟʚʦʣʷʝʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʠ ʤʠ-
ʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʨʘʝʚʦʛʦ ʵʬʬʝʢʪʘ. 

¶ ʁʪʨʧʤʵʠʧʛʙʦʡʞ ʩʞʠʧʦʙʦʪʦʴʮ ʩʞʟʡʥʧʛ: ɺ ʠʥʜʫʢʪʠʚʥʦ-y ʤʢʦʩʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ, 
ʥʘʧʨʠʤʝʨ, ʦʧʠʩʘʥʥʳʭ ʚ ʧʘʪʝʥʪʝ RU77517U1, ʸʤʢʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʜʫʢʪʠʚʥʦʩʪʷʤʠ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʙʨʘʟʫʝʪ ʨʝʟʦʥʘʥʩʥʳʡ ʢʦʥʪʫʨ. ʅʘʩʪʨʦʡʢʘ ʝʛʦ ʥʘ ʯʘʩʪʦʪʫ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʧʦʟʚʦʣʷʝʪ 
ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ. 

5. ʇʚʤʙʪʫʡ ʨʩʡʥʞʦʞʦʡʸ ʡ ʨʞʩʪʨʞʣʫʡʛʴ ʡʪʪʤʞʝʧʛʙʦʡʢ 
ɪʤʢʦʩʪʥʳʝ ʫʨʦʚʥʝʤʝʨʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʨʝʜ: ʦʪ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʤʦʣʦʢʦ, ʧʠʚʦ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ) ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ ʜʦ 
ʘʛʨʝʩʩʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʪʦʧʣʠʚ, ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʛʨʘʥʫʣ ʠ ʟʝʨʥʘ. ʀʭ ʢʣʶʯʝʚʳʤʠ ʧʨʝʠʤʫʱʝ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: 
¶ ʆʪʩʫʪʩʪʚʠʝ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʡ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʥʘʜʸʞʥʦʩʪʴ. 
¶ ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʘʛʨʝʩʩʠʚʥʳʤʠ, ʘʙʨʘʟʠʚʥʳʤʠ ʠ ʚʷʟʢʠʤʠ ʩʨʝʜʘʤʠ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʟʦʣʷʮʠʠ). 
¶ ʇʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ. 
¶ ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ. 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʸʤʢʦʩʪʥʳʭ ʫʨʦʚʥʝʤʝʨʦʚ ʚʢʣʶʯʘʶʪ: 
1. ʉʙʠʩʙʚʧʫʣʙ ʡʦʫʞʤʤʞʣʫʬʙʤʵʦʴʮ ʝʙʫʰʡʣʧʛ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʘ, 

ʚʩʪʨʦʝʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʪʝʛʨʘʮʠʠ 
ʚ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʝʪʠ Industry 4.0. 

2. ʌʜʤʬʚʤʹʦʦʧʞ ʥʙʫʞʥʙʫʡʰʞʪʣʧʞ ʥʧʝʞʤʡʩʧʛʙʦʡʞ ɻ ʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʩʣʦʞʥʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʷʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 
ʛʝʦʤʝʪʨʠʶ ʵʣʝʢʪʨʦʜʦʚ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʨʘʝʚʳʝ ʵʬʬʝʢʪʳ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

3. ʊʧʠʝʙʦʡʞ ʥʦʧʜʧʭʬʦʣʯʡʧʦʙʤʵʦʴʮ ʨʩʞʧʚʩʙʠʧʛʙʫʞʤʞʢ, ʩʧʦʩʦʙʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʨʷʪʴ 
ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ, ʥʦ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ ï ʪʝʤʧʝʨʘʪʫʨʫ, ʧʣʦʪʥʦʩʪʴ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘ-
ʝʤʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ. 

4. ʉʙʠʩʙʚʧʫʣʙ ʦʧʛʴʮ ʥʙʫʞʩʡʙʤʧʛ ʜʣʷ ʧʦʢʨʳʪʠʡ ʵʣʝʢʪʨʦʜʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʩʪʦʡ-
ʢʦʩʪʴʶ ʢ ʢʦʨʨʦʟʠʠ, ʘʜʛʝʟʠʠ ʠ ʘʙʨʘʟʠʚʥʦʤʫ ʠʟʥʦʩʫ. 

 
ʀʙʣʤʷʰʞʦʡʞ 
ɪʤʢʦʩʪʥʳʝ ʫʨʦʚʥʝʤʝʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʵʣʝʢʪʨʦʩʪʘʪʠʢʠ, ʧʨʦʜʦʣʞʘʶʪ 

ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʠʧʦʚ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ. ʀʭ 
ʨʘʟʚʠʪʠʝ ʠʜʸʪ ʧʦ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʭʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ, 
ʥʘʜʸʞʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦ-
ʨʦʚ. ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʘʢʪʠʚʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʤʝʭ, ʩʘʤʦʢʘʣʠʙʨʦʚʢʠ ʠ ʛʣʫʙʦʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 
ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʪʚʝʯʘʶʱʠʭ ʚʳʟʦʚʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ǭǵǤǬǩǟ ǟǬǱǯǭǮǭǢǤǬǬǭǢǭ ǡǭǦǣǤǨǰǱǡǧǾ Ǭǟ 
ǮǯǧǯǭǣǬǺǤ ǪǟǬǣǷǟǳǱǺ ǧ ǫǤǱǭǣǺ 
ǭǠǤǰǮǤǶǤǬǧǾ ǼǩǭǪǭǢǧǶǤǰǩǭǨ 
ǠǤǦǭǮǟǰǬǭǰǱǧ 

ǴȍȃȅǿȄȁ ǟȃțȞȌ ǡȞȖȄȐȊǿȁȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʫʰʘʝʚʘ ʂʝʨʤʝʥ ɹʘʪʥʘʩʫʥʦʚʥʘ 
ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ 

ʌɻɹʆʋ ɺʆ çʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ, 
ʪʘʢʠʝ ʢʘʢ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 
ʤʝʪʦʜʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʚʥʝʜʨʝʥʠʝ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʨʘ-
ʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʝʜʣʦʞʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘ-
ʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʮʝʥʢʘ ʫʱʝʨʙʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, Green 
Tech, ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. 
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ʉʦʚʨʝʤʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʫ, ʤʘʩʰʪʘʙʳ ʠ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʣʠ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʮʠʚʠʣʠʟʘʮʠʠ, ʧʨʝʚʨʘʪʠʚ ʘʥ-
ʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ ʚ ʜʦʤʠʥʠʨʫʶʱʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʠʣʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʯʝ-
ʥʳʤ ʛʦʚʦʨʠʪʴ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʥʦʚʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʧʦʭʠ ð ʘʥʪʨʦʧʦʮʝʥʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʚʠʪʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʞʠʛʘʥʠʠ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʛʣʦʙʘʣʴ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʪʨʝʙʣʷʶʱʝʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʝ ʠ ʬʨʘʛʤʝʥʪʠʨʫʶʱʝʛʦ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 
ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʨʝʙʫʶʱʝʛʦ ʨʘʩʧʘʰʢʠ ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠ-
ʢʘʪʦʚ, ʘ ʪʘʢʞʝ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʛʦʨʦʜʦʚ, ʧʦʛʣʦʱʘʶʱʠʭ ʦʢʨʫʞʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʳʝ 
ʣʘʥʜʰʘʬʪʳ, ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʝʪʝʨʧʝʚʘʶʪ ʛʣʫʙʦʢʠʝ, ʘ ʟʘʯʘʩʪʫʶ ʠ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʝ-
ʜʫʱʠʝ ʢ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʠ ʫʧʨʦʱʝʥʠʶ. ʕʪʦ ʩʠʩʪʝʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 
ʢʘʩʢʘʜʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʬʦʨʤʠʨʫʶʱʠʭ ʛʣʦʙʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ: ʟʘʛʨʷʟ-
ʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʠ ʤʝʪʘʥ, ʯʪʦ ʚʝʜʝʪ ʢ ʠʟʤʝ-
ʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ð ʪʚʝʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʜʠʦʢʩʠʜʦʤ ʩʝʨʳ ʠ ʦʢʩʠʜʘʤʠ 
ʘʟʦʪʘ, ʥʘʧʨʷʤʫʶ ʫʛʨʦʞʘʶʱʠʤʠ ʟʜʦʨʦʚʴʶ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ; ʟʘʛʨʷʟʥʝʥʠʝ 
ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʦʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʯʝ-
ʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʩʪʦʢʘʤʠ, ʧʝʨʝʥʘʩʳʱʝʥʥʳʤʠ ʥʠʪʨʘʪʘʤʠ ʠ ʬʦʩʬʘʪʘʤʠ, ʢʦʪʦ-
ʨʳʝ ʚʳʟʳʚʘʶʪ ʵʚʪʨʦʬʠʢʘʮʠʶ ʠ çʮʚʝʪʝʥʠʝè ʚʦʜʦʝʤʦʚ, ʜʝʣʘʷ ʚʦʜʫ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʠʪʴʷ ʠ ʫʥʠʯʪʦʞʘʷ 
ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ; ʪʦʪʘʣʴʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʦʩʦʙʝʥʥʦ ʪʨʦʧʠʯʝ-
ʩʢʠʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ çʣʝʛʢʠʤʠ ʧʣʘʥʝʪʳè ʠ ʢʣʶʯʝʚʳʤʠ ʨʝʟʝʨʚʫʘʨʘʤʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ 
ʥʘʨʫʰʝʥʠʶ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʦʜʳ ʠ ʫʛʣʝʨʦʜʘ; ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʠ ʜʝʛʨʘ-
ʜʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʢʣʶʯʘʷ ʵʨʦʟʠʶ, ʟʘʩʦʣʝʥʠʝ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʠ ʧʦʪʝʨʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝ-
ʩʪʚʘ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʩʘʤʫ ʦʩʥʦʚʫ global food security ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤ; ʠ, ʥʘʢʦʥʝʮ, 
ʩʪʨʝʤʠʪʝʣʴʥʘʷ ʧʦʪʝʨʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʰʝʩʪʦʝ ʤʘʩʩʦʚʦʝ ʚʳʤʠʨʘʥʠʝ ʚʠʜʦʚ, ʚʳʟʚʘʥ-
ʥʦʝ ʨʘʟʨʫʰʝʥʠʝʤ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʯʨʝʟʤʝʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʨʝʩʫʨʩʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʥʚʘʟʠʚʥʳʭ 
ʚʠʜʦʚ ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʯʪʦ ʧʦʜʨʳʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴ-
ʢʫ ʠʤʝʥʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʣʶʯʝʚʳʝ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, ʪʘʢʠʝ ʢʘʢ ʦʧʳʣʝʥʠʝ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʯʠʩʪʢʘ ʚʦʜʳ, ʨʝʛʫʣʷʮʠʷ ʢʣʠʤʘʪʘ ʠ ʢʨʫʛʦʚʦʨʦʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʝʪ ʧʦʨʦʯʥʳʡ ʢʨʫʛ, ʚ ʢʦʪʦʨʦʤ ʜʝʛʨʘʜʘ-
ʮʠʷ ʦʜʥʦʡ ʧʨʠʨʦʜʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ, ʠ 
ʨʘʟʨʳʚ ʵʪʦʡ ʮʝʧʠ ʪʨʝʙʫʝʪ ʥʝ ʧʨʦʩʪʦ ʣʦʢʘʣʴʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ, ʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʝʩʤʦʪ-
ʨʘ ʧʘʨʘʜʠʛʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʝʨʝʭʦʜʘ ʢ ʤʦʜʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 
ʧʨʠʥʮʠʧʘʭ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʩʦ-
ʟʥʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʷʤʫʶ ʫʛʨʦʟʫ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʜʣʷ ʟʜʦ-
ʨʦʚʴʷ ʣʶʜʝʡ. ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʤʘʩʰʪʘʙʳ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʠ ʥʘʭʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʫ-
ʪʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʪʦ ʝʩʪʴ ʟʘʱʠʪʘ ʧʨʠ-
ʨʦʜʳ. ʠ ʣʶʜʝʡ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚï ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 
ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʠʟ-
ʤʝʥʷʶʪ ʠ ʨʘʟʨʫʰʘʶʪ ʵʢʦʩʠʩʪʝʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ: 

¶ ʈʘʩʧʘʰʢʘ ʟʝʤʝʣʴ: ʨʘʩʰʠʨʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʩʪʝʧʝʡ) 
ʨʘʟʨʫʰʘʝʪ ʧʦʯʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

¶ ʈʘʩʰʠʨʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʟʘʣʠʚʢʘ ʪʝʨʨʠʪʦʨʠʡ ʙʝʪʦʥʦʤ ʠ ʘʩʬʘʣʴʪʦʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦ-
ʨʦʛ, ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʝʪ ʵʢʦʩʠʩʪʝʤʳ, ʬʨʘʛʤʝʥʪʠʨʫʝʪ ʣʘʥʜʰʘʬʪʳ. 

¶ ʆʩʫʰʝʥʠʝ ʙʦʣʦʪ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ: ʥʘʨʫʰʘʝʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʦʛʨʦʤʥʳʭ ʪʝʨ-
ʨʠʪʦʨʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʫʥʠʢʘʣʴʥʳʭ ʚʠʜʦʚ, ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʫʛʣʝʨʦʜʘ. 

¶ ʇʝʨʝʚʳʧʘʩ ʩʢʦʪʘ: ʫʧʣʦʪʥʝʥʠʝ ʠ ʵʨʦʟʠʷ ʧʦʯʚʳ, ʫʥʠʯʪʦʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʧʫʩʪʳ-
ʥʠʚʘʥʠʝ. 

¶ ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ: ʫʚʝʣʠʯʠʚʘʝʪ ʩʧʨʦʩ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ, ʚʦʜʫ, ʵʥʝʨʛʠʶ ʠ ʟʝʤʣʶ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʪ.ʝ. ʠʤʝʶʪ ñʩʠʥʝʨʛʝʪʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪò. 
ʏʨʝʟʤʝʨʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʘ ʚʝʜʝʪ ʢ ʵʨʦʟʠʠ ʧʦʯʚʳ, ʩʤʳʚʘʝʤʳʝ ʫʜʦʙʨʝʥʠʷ ʚʳʟʳʚʘʶʪ ʵʚʪʨʦʬʠʢʘʮʠʶ. 
ɺ ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ 

ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʉʤʝʩʪʠʪʴ ʬʦʢʫʩ ʩ ʧʨʦʩʪʦʛʦ çʠʩʧʨʘʚʣʝʥʠʷ ʫʱʝʨʙʘè ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠ ʧʨʦʛʥʦ-
ʟʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʜʦ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ñʮʠʬʨʦʚʦʛʦ ʱʠʪʘò ʜʣʷ ʧʨʠʨʦʜʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠ-
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ʤʝʥʝʥʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ñɿʝʣʝʥʳʭò ʪʝʭʥʦʣʦʛʠʡ (Green Tech). ɽʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʮʠʬʨʦʚʫʶ ʥʝʨʚ-
ʥʫʶ ʩʠʩʪʝʤʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʠ ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʘʥʘʣʠʟʠʨʫʷ ʩʦ-
ʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʳ, ʦʪ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʜʦ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʠ ʧʣʦʜʦʨʦʜʥʦʩʪʠ ʧʦʯʚʳ, ʟʘʪʝʤ 
ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʠʰʣʠ ʦʪ ʜʦʚʝʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤ ʩʙʦʝʤ, ʧʦ-
ʩʣʝ ʯʝʛʦ ʢʘʣʠʙʨʫʶʪʩʷ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʤʝʯʘʝʪ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʤʦʞʝʪ ʧʨʝʜʫʧʨʝ-
ʜʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʚʥʠʤʘʥʠʷ ʠʣʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʨʝʜʳ. 

ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ: 
ɺ ʦʜʥʦʡ ʠʟ ʨʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʤʦʥʠʪʦʨʠʥʛʦʤ, ʠʟʤʝʥʠʪʩʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ: ʜʘʪʯʠʢ ʩʦ ʩʧʝʮʠʘʣʴ-

ʥʦʡ ʩʪʝʢʣʷʥʥʦʡ ʤʝʤʙʨʘʥʦʡ (pH-ʤʝʪʨ), ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ ʚʦʜʫ ʩʦʟʜʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝ-

ʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʪʥʳʭ ʠʦʥʦʚ (Hϕ). ʕʪʦ ʥʘʧʨʷʞʝʥʠʝ ʠʟʤʝʨʷʝʪʩʷ ʵʣʝʢʪʨʦʥʠʢʦʡ, 
ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ pH ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʚ ʦʙʣʘʯʥʫʶ 
ʩʠʩʪʝʤʫ, ʛʜʝ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʘʨʪʝ ʠʣʠ ʜʘʰʙʦʨʜʝ ʜʣʷ ʥʝʤʝʜʣʝʥʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʘ ʢʘʣʠʙʨʫʝʪ ʠ ʢʦʨʨʝʢʪʠʨʫʝʪ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 
ʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʜʦʩʪʫʧʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʯʝʨʝʟ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʫʙʣʠʯʥʳʝ ʜʘʰʙʦʨʜʳ ʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʜʘʥʥʳʝ ð 
ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʦʚʳʭ ʰʢʘʣ (ʦʪ ʟʝʣʝʥʦʛʦ ʜʦ ʢʨʘʩʥʦʛʦ) ʥʘ ʢʘʨʪʘʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʧʦʢʘʟʳ-
ʚʘʶʱʠʭ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ: ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʩʩʳ-
ʣʘʪʴ ʮʝʣʝʚʳʝ SMS-ʦʧʦʚʝʱʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ 
ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ, ʠʣʠ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʚ ʛʦʨʦʜʩʢʠʝ ʩʣʫʞʙʳ ʜʣʷ ʧʨʠ-
ʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ "ʛʦʨʷʯʠʭ ʪʦʯʢʘʭ" ʟʘʛʨʷʟʥʝ-
ʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʵʪʘʧ ʟʘʤʳʢʘʝʪ ʮʠʢʣ, ʧʨʝʚʨʘʱʘʷ ʩʳʨʳʝ ʜʘʥʥʳʝ ʚ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʘʱʠʪʳ 
ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 
ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʨʝʞʠʤʝ ʨʝ-
ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʫʶ ʵʨʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʟʥʘʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʚʘʷ 
ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ, ʧʨʦʤʳʰʣʝʥʥʦ-
ʩʪʴʶ ʠ ʧʨʠʨʦʜʦʡ. ʉʠʩʪʝʤʳ ʧʦʩʪʨʦʝʥʠʷ çʟʝʣʝʥʳʭè ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ, ʛʜʝ ʢʘʞʜʳʡ ʞʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʧʨʷ-
ʤʦʡ ʜʦʩʪʫʧ ʢ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʯʝʨʝʟ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ 
ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʜʘʰʙʦʨʜʳ, ʧʦʚʳʩʠʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, 
ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʫʶ ʢʫʣʴʪʫʨʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʠʭ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. ɼʣʷ ʧʨʦʤʳʰ-
ʣʝʥʥʳʭ ʞʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʪ ʥʝ ʧʨʦʩʪʦ ʬʠʢʩʠʨʦʚʘʪʴ ʚʳʙʨʦ-
ʩʳ, ʘ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʚʝʨʦʷʪʥʦʩʪʴ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʜʣʷ ʤʠ-
ʥʠʤʠʟʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ, ʩʥʠʞʘʷ ʧʨʠ ʵʪʦʤ ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ. ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʵʪʠʭ ʩʠʩʪʝʤ 
ʜʣʷ ʨʘʟʚʠʪʠʷ çʫʤʥʦʛʦè ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʛʜʝ ʤʦʥʠʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʳ ʠ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ 
ʜʦʟʠʨʦʚʘʪʴ ʧʦʣʠʚ ʠ ʫʜʦʙʨʝʥʠʷ, ʧʦʚʳʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨ-
ʩʦʚ ʠ ʩʥʠʞʝʥʠʠ ʭʠʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʩʦʟʜʘʥʠʝ ʝʜʠʥʳʭ ʩʝʪʝʡ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʧʦʩʦʙʥʦ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʦʙʝʩʧʝʯʠ-
ʚʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʩʦʟʜʘʚʘʷ ʤʝʭʘʥʠʟʤʳ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦ-
ʚʘʥʠʷ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʢʘʢ ʵʪʦ ʫʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʘʩʩʝʡʥʘʭ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʧʨʠʙʨʝʞʥʳʭ 
ʟʦʥʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʩʚʦʝʛʦ ʨʦʜʘ çʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫè 
ʮʠʚʠʣʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ, ʥʦ ʠ ʩʦʟʜʘʚʘʷ ʦʩʥʦʚʫ ʜʣʷ ʧʨʝ-
ʚʝʥʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʛʜʝ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ ʜʠʘʣʦʛʘ 
ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ, ʙʠʟʥʝʩʦʤ ʠ ʚʣʘʩʪʴʶ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǯǟǦǯǟǠǭǱǩǟ ǧ ǮǯǧǫǤǬǤǬǧǤ ǫǭǣǤǪǤǨ 
ǦǟǸǧǱǺ ǧǬǳǭǯǫǟǵǧǧ ǡ ǭǡǣ8 ǫǤǱǭǣǺ* 
ǱǤǴǬǭǪǭǢǧǧ ǧ ǮǯǟǩǱǧǶǤǰǩǧǤ ǯǤǷǤǬǧǾ 

Ǧǿȇȃȍȁ ǷǿȋȇȊț ǠǿȑȇȏȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʇʝʪʫʭʦʚ ɺʘʜʠʤ ʄʠʭʘʡʣʦʚʠʯ 
ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 
 

ɹʦʦʧʫʙʯʡʸ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʘʭ ʚʥʫʪ-
ʨʝʥʥʠʭ ʜʝʣ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ 
ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴʶ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝ-
ʥʠʶ ʩʠʩʪʝʤʦʡ ʟʘʱʠʪʳ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚ 
ʩʠʩʪʝʤʳ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʨʠʚʦʜʠʪʩʷ ʢʨʘʪ-
ʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʝʝ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 
ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʱʠʪʝ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠ-
ʤʝʨʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʩʪʨʦʝʥʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 
ʆɺɼ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʠ 
ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʦʪʚʝʪʥʳʝ ʤʝʨʳ, ʧʦʚʳʰʘʶʱʠʝ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʆɺɼ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 
ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʛʨʦʟʘʤ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳ-
ʙʦʨ ʜʝʡʩʪʚʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʆɺɼ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʜʝʡ-
ʩʪʚʠʷ ʥʘʨʫʰʠʪʝʣʝʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʢʦʤʧʣʝʢʩʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʟʘʢʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʘʱʠʱʘʝʤʫʶ 
ʠʥʬʦʨʤʘʮʠʶ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ, ʟʘʱʠʱʝʥʥʦʩʪʴ. 
 
DEVELOPMENT AND APPLICATION OF INFORMATION SECURITY MODELS IN LAW ENFORCEMENT: 

METHODS, TECHNOLOGIES AND PRACTICAL SOLUTIONS 
 

Zaidov Shamil Batirovich 
 

Scientific adviser: Petukhov Vadim Mikhailovich 
 
Abstract. The issue of ensuring information security in internal affairs agencies is examined, with a proposed 
solution involving the use of modeling methods for information protection systems and processes. The goals of 
such modeling include finding optimal solutions for managing the protection system, evaluating the effective-
ness of various security mechanisms, determining system properties, and establishing relationships between 
its characteristics and indicators. A brief classification of information security system models is provided, along 
with methods for assessing information security and the tasks of selecting an indicator system that reflects all 
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data protection requirements. As an example, an analytical model of an information security system in an in-
ternal affairs agency is presented and analyzed. It is concluded that modeling allows for the analysis of attack-
er actions and the development of effective countermeasures to enhance the security of information systems. 
To implement modeling methods in internal affairs agencies, specialized security services must be estab-
lished. The key criterion for evaluating the effectiveness of countering threats is the optimal selection of ac-
tions and coordination among agency units, enabling the maximum mitigation of attacker activities and the ef-
ficient use of available resources. 
Keywords: information security, integrated approach, comprehensive security, modeling of systems and pro-
cesses to protect information, illegal impact on the protected information, an attacker, security. 

 
ɻʛʞʝʞʦʡʞ. ɺ ʢʦʥʪʝʢʩʪʝ ʘʢʪʠʚʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʦʪʢʘʟʘ ʦʪ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ, ʩʦʟʜʘʥʠʝ ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 
ʄɺɼ ʈʦʩʩʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦʪ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʧʝʨʝʭʦʜ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 
ʧʦʚʳʰʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʘ ʩ ʜʨʫʛʦʡ ð ʤʥʦʛʦʢʨʘʪʥʦ ʦʙʦʩʪʨʷʝʪ ʨʠʩʢʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ, ʚʳʚʦʜʷ ʝʝ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝ ʚʩʧʦʤʦʛʘʪʝʣʴ-
ʥʦʡ ʬʫʥʢʮʠʝʡ, ʘ ʦʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɺɼ. ɽʛʦ ʨʝʘʣʠʟʘʮʠʷ ʪʨʝʙʫʝʪ 
ʧʦʩʪʨʦʝʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ, ʦʨʛʘʥʠʟʘʮʠ-
ʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʢʨʠʧʪʦʛʨʘʬʠ-
ʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʩʠʩʪʝʤʳ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʦʛʦ 
ʧʦʜʭʦʜʘ. ʂʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʟʘʱʠʪʳ ʠʥ-
ʬʦʨʤʘʮʠʠ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟ-
ʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ, ʦʧʨʝʜʝʣʷʪʴ ʢʣʶʯʝʚʳʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ, ʚʳʷʚʣʷʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʝʝ 
ʧʘʨʘʤʝʪʨʘʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʭʦʜʠʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʇʦʜʭʦʜʳ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 
ʃʶʙʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʉɿʀ), ʟʘʯʘ-

ʩʪʫʶ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʝʸ ʤʦʜʝʣʠ. ʇʦʜ ʤʦʜʝʣʴʶ ʧʦʥʠʤʘʝʪʩʷ ʘʙʩʪʨʘʢʪʥʦʝ ʠʣʠ 
ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʬʫʥʢʮʠʡ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʸʪ ʫʧʨʦʱʸʥʥʳʡ, 
ʥʦ ʘʜʝʢʚʘʪʥʳʡ ʦʙʨʘʟ ʦʙʲʝʢʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʝʛʦ ʩʚʦʡʩʪʚʘ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʤʘʩʰʪʘʙʥʳʤ ʠ ʜʦʨʦ-
ʛʦʩʪʦʷʱʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʩ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉɿʀ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭʵʪʘʧʥʫʶ ʧʨʦʮʝʜʫʨʫ: 
1. ʌʦʨʤʘʣʠʟʘʮʠʷ ʠ ʧʦʩʪʨʦʝʥʠʝ: ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʦʚʝʨʥʦ ʦʪʦʙʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʫ ʠ 

ʧʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ. 
2. ʕʢʩʧʝʨʠʤʝʥʪ ʠ ʘʥʘʣʠʟ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʘʣʴʥʦʡ ʉɿʀ. 
ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʘ ʯʝʪʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ. ɺ ʦʩʥʦʚʝ ʦʜʥʦʡ 

ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʣʝʞʘʪ ʪʨʠ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʷ, ʧʝʨʚʳʤ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʠʟ 
ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ, ʚʩʝ ʤʦʜʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ 
ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʭ ʢʣʘʩʩʘ: ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ (ʠʤʠʪʘʮʠʦʥʥʳʝ). 

1. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 
ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʦʛʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, ʫʨʘʚʥʝ-

ʥʠʡ ʠ ʩʦʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 
ʤʦʜʝʣʝʡ ð ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʫʪʝʤ ʧʨʷʤʳʭ ʚʳʯʠʩʣʝ-
ʥʠʡ. ʕʪʦʪ ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʚʦʩʩʦʟʜʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʵʬʬʝʢʪʠʚʝʥ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 
ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʉɿʀ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʠ ʧʦʜʜʘʶʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ. 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ (ʠʤʠʪʘʮʠʦʥʥʳʝ) ʤʦʜʝʣʠ 
ʂʦʛʜʘ ʩʠʩʪʝʤʘ ʩʣʠʰʢʦʤ ʩʣʦʞʥʘ ʜʣʷ ʪʦʯʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ, ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʦʛʘ (ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝ-
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ʣʠ), ʢʦʪʦʨʳʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʦʡ ʉɿʀ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʀʩʢʦʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʨʘʩʯʝʪʦʤ, ʘ ʧʫʪʝʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʛʝʥʝʨʠ-
ʨʫʝʤʳʭ ʤʦʜʝʣʴʶ ʚ ʭʦʜʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ "ʚʠʨʪʫʘʣʴʥʳʭ" ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʕʪʦʪ ʧʦʜʭʦʜ ʥʝʟʘʤʝʥʠʤ ʜʣʷ 
ʘʥʘʣʠʟʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʤʝʥʥʳʭ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʞʥʦ 

ʢʘʪʝʛʦʨʠʟʠʨʦʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʦʩʥʦʚʘʥʠʷʤ. 
1. ʇʦ ʭʘʨʘʢʪʝʨʫ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. 
- ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʞʝʩʪʢʦ ʟʘʜʘʥʥʳʝ, ʦʜʥʦʟʥʘʯʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. 
- ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, ʫʯʠʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ. ʀʤʝʥʥʦ 

ʵʪʦʪ ʪʠʧ ʤʦʜʝʣʝʡ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʩʘʤʠ ʫʛʨʦʟʳ ʥʦʩʷʪ ʚʝʨʦʷʪ-
ʥʦʩʪʥʳʡ ʠ ʟʘʯʘʩʪʫʶ ʥʝʟʘʚʠʩʠʤʳʡ ʭʘʨʘʢʪʝʨ. 

2. ʇʦ ʦʭʚʘʪʫ ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. 
- ʆʙʱʠʝ ʤʦʜʝʣʠ ʜʘʶʪ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʩʠʩʪʝʤʳ, ʦʧʝʨʠʨʫʷ ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 
- ʏʘʩʪʥʳʝ ʤʦʜʝʣʠ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʜʝʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʢʦʥʢʨʝʪʥʳʭ, ʣʦʢʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʛʣʫʙʠʪʴʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
3. ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ ʤʦʜʝʣʝʡ: 
- ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʀʭ ʟʘʜʘʯʘ ð ʦʮʝʥʠʪʴ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʩʧʨʦʛʥʦʟʠ-

ʨʦʚʘʪʴ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʚ ʙʫʜʫʱʝʤ. ʄʝʪʦʜʦʤ ʜʝʢʦʤʧʦʟʠʮʠʠ ʦʙʲʝʢʪ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠʟʤʝʨʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʪʘʢ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. 

- ʄʦʜʝʣʠ ʩʠʥʪʝʟʘ. ʕʪʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʱʠʪʥʳʭ 
ʩʠʩʪʝʤ. ʆʥʠ ʦʙʲʝʜʠʥʷʶʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʮʝʣʦʩʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʥʘʭʦʜʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʜʦ-
ʩʪʠʛʘʝʤʳʤ ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. ʇʦʜ ʦʧʪʠʤʘʣʴʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʣʠʙʦ 
ʚʳʩʰʘʷ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʙʶʜʞʝʪʝ, ʣʠʙʦ ʤʠʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠ ʟʘʜʘʥʥʳʭ 
ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

- ʄʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦʪ ʢʣʘʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʦʩʥʦʚʫ 
ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʣʫʯ-
ʰʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
ʇʦʩʢʦʣʴʢʫ ʫʛʨʦʟʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʤʝʨ ʥʦʩʷʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʜʝʣʝʡ 

ʷʚʣʷʶʪʩʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʝʨ-
ʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʦʧʠʨʘʶʪʩʷ ʥʘ 
ʜʘʥʥʳʝ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʠʭ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʨʦʟ ʠ ʩʚʝʜʝʥʠʷ ʦ 
ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʍʦʪʷ ʩʙʦʨ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʧʨʷʞʝʥ ʩ ʪʨʫʜʥʦʩʪʷʤʠ, ʵʪʘ ʧʨʦʙʣʝ-
ʤʘ ʨʝʰʘʝʤʘ. ɻʣʘʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʫʯʝʩʪʴ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ 
ʫʛʨʦʟ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʴ ʚ ʪʦʯʥʦʡ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʠ ʪʨʝʙʫʝʤʳʭ ʨʝ-
ʩʫʨʩʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʱʠʭ, ʦʮʝ-
ʥʦʯʥʳʭ ʚʳʚʦʜʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ ʢ ʚʦʧʨʦʩʘʤ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʜʘʝʪ ʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢ ʦʩʥʦʚʘ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 
ʇʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ ʦʙʦʙʱʝʥʥʦʡ 

ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ʊʘʢʘʷ ʤʦʜʝʣʴ ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʜʜʝʨʞʢʫ ʨʝ-

ʰʝʥʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʘʥʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ. ʂʣʶʯʝʚʘʷ ʬʫʥʢʮʠʷ ʤʦ-
ʜʝʣʠ ð ʘʜʝʢʚʘʪʥʦ ʦʪʦʙʨʘʞʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʝʣʘʷ ʦʩʦʙʳʡ ʘʢʮʝʥʪ ʥʘ 
ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʝʥʪʨʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʜʚʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ 
ʟʘʜʘʯʠ: ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʠʣʠ ʞʝ ʤʘʢʩʠʤʠʟʘʮʠʷ 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʝʭʘʥʠʟʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 
ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʩʝʡ ʤʦʜʝʣʠ. 

ʆʪʜʝʣʴʥʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʪʨʫʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʟʣʦ-
ʫʤʳʰʣʝʥʥʠʢʦʚ, ʢʦʪʦʨʦʝ ʦʩʣʦʞʥʝʥʦ ʠʭ ʢʨʘʡʥʝʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 
ʧʨʦʙʣʝʤʳ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʥʘʠʭʫʜʰʝʛʦ ʩʮʝʥʘʨʠʷ 
ʜʝʡʩʪʚʠʡ ʥʘʨʫʰʠʪʝʣʷ. ʊʘʢʦʡ ʤʝʪʦʜ, ʭʦʪʷ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʚʳʰʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʩʠʩʪʝʤʝ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʟʘʱʠʪʥʳʝ ʤʝʨʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ. 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ð ʵʪʦ ʧʝʨʚʦʩʪʝ-

ʧʝʥʥʘʷ ʟʘʜʘʯʘ, ʧʨʝʜʚʘʨʷʶʱʘʷ ʩʘʤ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʩʝʙʷ ʚʩʝ 
ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʱʠʪʝ, ʫʯʠʪʳʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʜʘʯʘ 
ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʣʦʫʤʳʰ-
ʣʝʥʥʠʢʘ ʧʦ ʭʠʱʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʳʙʦʨ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʦʪ-
ʥʦʩʷʱʝʡʩʷ ʢ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʉʣʦʞʥʦʩʪʴ ʵʪʦʡ ʟʘʜʘʯʠ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: 

ʄʘʩʰʪʘʙʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ: ʅʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ, ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɺʣʠʷʥʠʝʤ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʅʘ ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʟʘʱʠʪʳ ʚʦʟʜʝʡ-
ʩʪʚʫʶʪ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ ð ʢʘʢ ʠʟʚʥʝ, ʪʘʢ ʠ ʠʟʥʫʪʨʠ. 

ɼʝʬʠʮʠʪʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʨʠʢ: ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪ ʫʥʠ-
ʢʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. 

ʊʨʝʙʦʚʘʥʠʝʤ ʢ ʠʟʤʝʨʠʤʦʩʪʠ: ʈʝʟʫʣʴʪʘʪʦʤ ʦʮʝʥʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʘʷ, ʥʦ ʠ 
ʩʪʨʦʛʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ. 

ʍʙʣʫʧʩʴ, ʧʨʩʞʝʞʤʸʷʲʡʞ ʬʩʧʛʞʦʵ ʠʙʲʡʫʴ ʡʦʭʧʩʥʙʯʡʡ 
ʉʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 
- ʇʚʳʞʣʫ ʧʯʞʦʣʡ: ʧʝʨʝʯʝʥʴ ʠ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ (ʆʀ), ʧʦ ʢʦʪʦʨʳʤ 

ʦʮʝʥʠʚʘʝʪʩʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
- ʌʜʩʧʠʴ: ʩʧʝʢʪʨ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʝ-

ʘʣʠʟʦʚʘʪʴʩʷ ʠ ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʜʘʥʥʳʤ. 
- ʅʞʩʴ ʨʩʧʫʡʛʧʝʞʢʪʫʛʡʸ: ʢʦʣʠʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʪʦ-

ʜʦʚ ʟʘʱʠʪʳ. 
- ʁʪʫʧʰʦʡʣʡ ʩʡʪʣʙ: ʢʨʫʛ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʣʠʮ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʝ ʥʘʨʫʰʠʪʝʣʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʝʞʠʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
- ʎʙʩʙʣʫʞʩ ʝʙʦʦʴʮ: ʢʘʪʝʛʦʨʠʠ ʠ ʪʠʧʳ ʩʚʝʜʝʥʠʡ, ʧʦʜʣʝʞʘʱʠʭ ʟʘʱʠʪʝ. 
ɼʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʞʝ crucial (ʚʘʞ-

ʥʦ) ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʥʘʠʭʫʜʰʠʝ ʩʮʝʥʘʨʠʠ ʩ ʧʦʟʠʮʠʠ ʫʷʟʚʠʤʦʩʪʠ. ʕʪʠ ʢʨʠʪʠʯʝ-
ʩʢʠʝ ʪʦʯʢʠ ʚʢʣʶʯʘʶʪ: ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ʆʀ, ʩʘʤʳʡ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʜʝʩʪʘʙʠʣʠ-
ʟʠʨʫʶʱʠʡ ʬʘʢʪʦʨ, ʥʘʠʤʝʥʝʝ ʥʘʜʝʞʥʦʝ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ, ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʡ ʪʠʧ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 
ʥʘʨʫʰʠʪʝʣʷ ʠ ʥʘʠʙʦʣʝʝ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʘʚʦʤʝʨʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ 
ʵʢʩʪʨʝʤʘʣʴʥʳʝ. 

ʅʞʫʧʝʧʤʧʜʡʰʞʪʣʡʞ ʨʧʝʮʧʝʴ ʣ ʧʯʞʦʣʞ. 
ɺ ʧʨʘʢʪʠʢʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʨʠ 

ʢʣʶʯʝʚʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʪʠʢʦ-
ʵʤʧʠʨʠʯʝʩʢʠʡ. 

1. ɹʦʙʤʡʫʡʰʞʪʣʡʢ (ʪʫʧʡʥʧʪʫʦʧʢ) ʨʧʝʮʧʝ 
ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʤ ʩʙʦʨʝ ʠ ʘʥʘʣʠʟʝ ʩʪʘʪʠʩʪʠʢʠ ʦ ʨʝʘʣʴʥʳʭ ʠʥʮʠʜʝʥ-

ʪʘʭ: ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʛʨʦʟ ʠ ʦʙʲʝʤʝ ʧʨʠʯʠʥʝʥʥʦʛʦ ʠʤʠ ʫʱʝʨʙʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʚʳʚʦ-
ʜʷʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʚʝʨʦʷʪʥʦʩʪʴ 
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ʫʛʨʦʟʳ ʠ ʤʘʩʰʪʘʙ ʫʱʝʨʙʘ ʧʨʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 
ʌʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʩʣʫʞʠʪ ʣʦʛʠʯʥʦʝ ʜʦʧʫʱʝʥʠʝ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʨʫʰʝ-

ʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚʝʜʝʪ ʢ ʬʠʥʘʥʩʦʚʳʤ ʠ ʨʝʧʫʪʘʮʠ-
ʦʥʥʳʤ ʧʦʪʝʨʷʤ. ʉ ʜʨʫʛʦʡ ð ʩʘʤʠ ʤʝʨʳ ʟʘʱʠʪʳ ʪʨʝʙʫʶʪ ʠʥʚʝʩʪʠʮʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʚʦʢʫʧʥʳʝ ʟʘ-
ʪʨʘʪʳ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 
ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ. ʕʬʬʝʢʪʠʚʥʦʡ ʩʯʠʪʘʝʪʩʷ ʪʘ ʩʠʩʪʝʤʘ, ʫ ʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʘʷ ʩʪʦʠʤʦʩʪʴ ʥʠʞʝ, 
ʯʝʤ ʨʘʟʤʝʨ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʡ ʘʪʘʢʠ. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʶʜʞʝʪʘ ʟʘʱʠʪʳ ʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʜʝ-
ʪʘʣʴʥʳʡ ʘʥʘʣʠʟ: ʧʦʣʥʳʡ ʢʘʪʘʣʦʛ ʘʢʪʫʘʣʴʥʳʭ ʫʛʨʦʟ, ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʠ ʨʘʩʯʝʪ 
ʨʝʩʫʨʩʦʚ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. 

2. ʋʞʧʩʞʫʡʰʞʪʣʡʢ (ʛʞʩʧʸʫʦʧʪʫʦʴʢ) ʨʧʝʮʧʝ 
ʕʪʦʪ ʧʦʜʭʦʜ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʦʮʝʥʢʝ ʫʛʨʦʟ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʢʘʢ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʩ ʧʦʤʦʱʴʶ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʠʭ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʜʠʩʧʝʨʩʠʷ ʠ ʪ.ʜ.). 

ʗʨʢʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ. 
ɽʝ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʚʝʜʝʥʠʠ such ʧʦʢʘʟʘʪʝʣʷ, ʢʘʢ çʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ 
ʫʛʨʦʟʳè. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʣʫʯʘʡʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʢʦʥʦʤ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʟʘʢʦʥʘ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʝʪ ʥʘʢʦʧʣʝʥʠʷ ʠ ʪʱʘʪʝʣʴʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʣʫʯʘʝʤʦʡ ʚ ʭʦʜʝ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʦʩʥʦʚʝ ʦʜʥʦʡ ʠʟ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʫʛʨʦʟ ʣʝʞʠʪ ʜʦʧʫʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʦʪʘ ʠʭ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (ʢ ʧʨʠʤʝʨʫ, ʛʦʜ) ʟʘʚʠʩʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʜʣʠ-
ʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʠ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʠʥʮʠʜʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʜʘʥʥʫʶ ʩʣʫʯʘʡʥʫʶ 
ʚʝʣʠʯʠʥʫ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩʩʦʥʘ. 

ʇʘʨʘʤʝʪʨʳ ʞʝ ʩʨʝʜʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʷʚʣʝʥʠʷ ʫʛʨʦʟ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥ-
ʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʤʦʜʝʣʠʨʫʶʪʩʷ ʛʘʤʤʘ-ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ɽʛʦ ʧʘʨʘʤʝʪʨʳ, ʦʪʨʘʞʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʨʝʢʫʨʨʝʥʪʥʳʤ ʬʦʨʤʫʣʘʤ. ʆʙʲʝʜʠʥʝʥʠʝ ʵʪʠʭ ʜʚʫʭ 
ʨʘʩʧʨʝʜʝʣʝʥʠʡ (ʇʫʘʩʩʦʥʘ ʠ ʛʘʤʤʘ) ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʠʥʪʝʛʨʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ 
ʢʦʣʠʯʝʩʪʚʘ ʫʛʨʦʟ ʟʘ ʣʶʙʦʡ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ. 

ʈʩʧʯʞʝʬʩʙ ʧʯʞʦʣʡ ʨʧʫʞʦʯʡʙʤʵʦʧʜʧ ʬʲʞʩʚʙ ʩʪʨʦʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 
- ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʨʝʜʥʠʡ ʫʱʝʨʙ ʦʪ ʦʜʥʦʛʦ ʠʥʮʠʜʝʥʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
- ɼʘʣʝʝ, ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʨʝʘʣʴʥʳʤ ʠʥʮʠʜʝʥʪʘʤ ʠ ʨʘʟʤʝʨʘʤ ʧʨʠʯʠʥʝʥʥʦʛʦ ʫʱʝʨʙʘ ʟʘ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
- ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ, ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʬʫʥʢʮʠʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʫʱʝʨʙʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʠʪʦʛʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʦʞʠʜʘʝʤʳʭ ʧʦʪʝʨʴ. 
ʉʦʚʦʢʫʧʥʘʷ ʤʝʨʘ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʫʛʨʦʟʳ ʠ ʤʘʩʰʪʘʙʘ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʫʱʝʨʙʘ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦʥʷʪʠʝʤ ʩʡʪʣʙ. ʋʨʦʚʝʥʴ ʨʠʩʢʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʦʙʦʠʤ ʵʪʠʤ ʬʘʢʪʦʨʘʤ. ʊʝʦʨʝʪʠʯʝʩʢʠ, 
ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʰʠʨʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʙ ʘʪʘʢʘʭ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʭ, ʧʦʜʦʙʥʘʷ ʤʦʜʝʣʴ ʤʦʛʣʘ 
ʙʳ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂ ʩʦʞʘʣʝʥʠʶ, 
ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʝʪ, ʭʦʪʷ ʚ ʨʷʜʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʝʝ ʩʙʦʨʫ ʠ ʘʥʘʣʠʟʫ ʫʜʝ-
ʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. 

ɹʦʙʤʡʫʡʣʧ-ʁ ʥʨʡʩʡʰʞʪʣʡʢ ʨʧʝʮʧʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʪʝʟ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʤʝʪʦʜʦʚ: ʩ ʦʜ-
ʥʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʦʨʝʪʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʱʠ-
ʱʝʥʥʦʩʪʠ, ʘ ʩ ʜʨʫʛʦʡ ð ʵʪʠ ʤʦʜʝʣʠ ʥʘʧʦʣʥʷʶʪʩʷ ʨʝʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʥʧʝʞʤʵ, ʧʪʦʧʛʙʦʦʙʸ ʦʙ ʫʞʧʩʡʡ ʡʜʩ. ʆʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʦʪʠʚʦʩʪʦʷ-
ʥʠʝ ʟʘʱʠʪʥʠʢʘ ʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʢʘʢ ʢʦʥʬʣʠʢʪ ʜʚʫʭ ʩʪʦʨʦʥ. ʇʨʝʜʧʦʣʦʞʠʤ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʪʨʘʪʠʪ 
ʩʫʤʤʫ çXè ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʪʦʨʦʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ çYè ʩʨʝʜʩʪʚ. ʇʦʣʫ-
ʯʘʝʤʘʷ ʠʤ ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʜʣʷ ʥʝʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʮʝʥʥʦʩʪʴ. ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʮʝʥʥʦʩʪʴ ʝʜʠʥʠʮʳ ʠʥ-
ʬʦʨʤʘʮʠʠ ʠ ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʟʘʱʠʪʫ, ʪʦ ʯʠʩʪʘʷ ʚʳʛʦʜʘ ʘʪʘʢʫʶʱʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʢʘʢ 
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ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʪʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʧʦʥʝʩʝʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ. ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ 
ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʩʚʦʜʠʪʩʷ ʢ ʤʘʢʩʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦʡ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʩʦ ʩʪʦʨʦʥʳ ʟʘʱʠʱʘʶʱʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʃʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʫʛʨʦʟ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ ʠʭ ʦʞʢʫʩʙʤʡʠʙʯʡʡ. ʂ ʯʠʩʣʫ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʧʝʞʤʡ ʪʡʪʫʞʥ ʩʙʠʜʩʙʦʡʰʞʦʡʸ ʝʧʪʫʬʨʙ, 
ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʘʣʠʟʫʶʪ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʸʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʠʩʪʝʤʝ ʆɺɼ ʩʦʟʜʘʸʪ ʧʨʝʜ-
ʧʦʩʳʣʢʠ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʫʛʨʦʟ. ɺ 
ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʭʠʱʝʥʠʝ ʩʣʫʞʝʙʥʳʭ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʥʘʨʫʰʠʪʝʣʷ. ʉʪʨʝʤʷʩʴ 
ʟʘʚʣʘʜʝʪʴ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʨʦʚʦʜʠʪ ʪʱʘʪʝʣʴʥʫʶ ʠ ʤʝʪʦʜʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ. 
ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʷʥʠʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʨʝʤʝʥʥʦʡ ʠ ʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 
ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʢʣʶʯʝʚʳʝ ʩʪʘʜʠʠ: ʧʦʜʛʦʪʦʚʢʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʦʚʝʨʰʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ 
ʧʨʝʩʪʫʧʥʦʛʦ ʟʘʤʳʩʣʘ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʠʤʝʥʠʤʘ ʠ ʢ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ 
ʥʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʭʨʘʥʷʝʤʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʩʩʠʚʳ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ 
ʜʝʣ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩ. 1. 

 

 
ʉʡʪ. 1. ʅʧʝʞʤʵ ʨʩʧʫʡʛʧʨʩʙʛʦʴʮ ʝʞʢʪʫʛʡʢ ʨʧ ʦʞʠʙʣʧʦʦʧʥʬ ʛʧʠʝʞʢʪʫʛʡʷ  

ʦʙ ʠʙʲʡʲʙʞʥʬʷ ʡʦʭʧʩʥʙʯʡʷ ʛ ʇɻɽ 
 
ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʦʩʪʫʧʫ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ 

ʆɺɼ ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘʨʫʰʠʪʝʣʷ ʚ ʚʠʜʝ ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʪʘʜʠʡ. 
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ʊʫʙʝʡʸ 1: ʈʧʝʜʧʫʧʛʣʙ ʡ ʩʙʠʛʞʝʣʙ 
ʅʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʩʦʙʠʨʘʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʩʚʝʜʝʥʠʷ: ʦʧʨʝʜʝʣʷʝʪ 

ʤʝʩʪʘ ʠ ʬʦʨʤʘʪʳ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪ ʢʦʤʧʣʝʢʩ ʟʘʱʠʪʥʳʭ ʤʝʨ, ʜʝʡʩʪʚʫʶʱʠʭ 
ʥʘ ʦʙʲʝʢʪʝ. ʀʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʮʝʣʝʡ, ʦʥ ʚʳʙʠʨʘʝʪ ʤʝʪʦʜ ʘʪʘʢʠ. ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʤʦʪʠʚʦʚ ʤʦʛʫʪ ʙʳʪʴ: 

- ʎʡʲʞʦʡʞ ʝʙʦʦʴʮ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʥʝʪʠʟʘʮʠʠ (ʧʨʦʜʘʞʘ, ʰʘʥʪʘʞ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ). 
- ʍʙʤʵʪʡʭʡʣʙʯʡʸ ʪʛʞʝʞʦʡʢ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʦʜʝʨʞʘʥʠʷ. 
- ʈʧʤʦʧʞ ʬʦʡʰʫʧʟʞʦʡʞ ʠʥʬʦʨʤʘʮʠʠ. 
ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʨʠʩʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʣʳʤ ʫʤʳʩʣʦʤ: 

ʩʣʫʯʘʡʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʠʚʝʜʰʠʝ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʠʣʠ ʠʟʤʝʥʝʥʠʶ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 
ʧʦʩʣʝʜʩʪʚʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʀʩʪʦʯʥʠʢʦʤ ʫʪʝʯʢʠ ʟʘʯʘʩʪʫʶ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʘʡʜʝʨ ð ʣʠʮʦ, ʦʙʣʘʜʘʶʱʝʝ ʣʝʛʘʣʴʥʳʤ ʜʦʩʪʫʧʦʤ ʢ 
ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʢʦʨʨʫʤʧʠʨʦʚʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ), ʢʦʪʦʨʦʝ ʜʝʡʩʪʚʫʝʪ ʠʟ ʢʦʨʳʩʪʥʳʭ 
ʧʦʙʫʞʜʝʥʠʡ. 

ʉʧʦʩʦʙʳ ʩʙʦʨʘ ʨʘʟʚʝʜʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʦʙʲʝʢʪʘ, ʠʟʫʯʝʥʠʝ ʨʝʞʠʤʘ 
ʨʘʙʦʪʳ ʥʘʨʷʜʦʚ ʠ ʧʘʪʨʫʣʝʡ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ɽʩʣʠ 
ʬʠʟʠʯʝʩʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʝ ʧʣʘʥʠʨʫʝʪʩʷ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʨʠʙʝʛʘʝʪ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ 
ʰʧʠʦʥʘʞʫ, ʠʩʧʦʣʴʟʫʷ ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʘʤʦʤ ʦʙʲʝʢʪʝ. 

ʅʧʝʞʤʵ ʣʡʚʞʩʙʫʙʣʡ: ʧʫ ʨʧʝʜʧʫʧʛʣʡ ʣ ʩʞʙʤʡʠʙʯʡʡ. 
ʇʨʦʮʝʩʩ ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ ʟʘʚʣʘʜʝʥʠʷ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʜʠʠ. 
ʊʫʙʝʡʸ 1: ʈʧʝʜʧʫʧʛʣʙ 
ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʟʘʚʝʨʰʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʀʤ ʫʞʝ ʦʧʨʝʜʝʣʝʥʳ 

ʮʝʣʴ ʘʪʘʢʠ (ʦʙʲʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ), ʚʳʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʦʜ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ 
ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. ʇʦʩʣʝ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʠ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ 
ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. 

ʊʫʙʝʡʸ 2: ʆʞʨʧʪʩʞʝʪʫʛʞʦʦʧʞ ʪʧʛʞʩʱʞʦʡʞ 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʝʩʪʫʧʥʠʢ ʧʨʠʩʪʫʧʘʝʪ ʢ ʘʢʪʠʚʥʳʤ 

ʜʝʡʩʪʚʠʷʤ. ɼʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʜʚʫʤʷ ʧʫʪʷʤʠ: 
- ʌʝʙʤʞʦʦʧ: ɹʝʟ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʠʥʪʝʨʥʝʪ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ, ʘʢʫʩʪʠʯʝʩʢʠʝ ʠʣʠ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʴʥʦ-
ʦʧʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʝʨʴʝʟʥʦʡ ʟʘʱʠʪʳ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ. 

- ʊ ʨʩʧʦʡʣʦʧʛʞʦʡʞʥ ʦʙ ʧʚʳʞʣʫ: ɽʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ, ʦʥ ʤʦʞʝʪ 
ʫʩʪʘʥʦʚʠʪʴ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʩʣʫʰʢʠ (ʤʠʢʨʦʬʦʥʳ, ʜʠʢʪʦʬʦʥʳ) ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 
ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʜʘʥʥʳʭ. 

ɽʩʣʠ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʥʝ ʭʠʱʝʥʠʝ, ʘ ʫʥʠʯʪʦʞʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ, ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ 
ʚʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ (ʚʠʨʫʩʳ, ʪʨʦʷʥʳ ʠ ʪ.ʜ.). ɼʝʡʩʪʚʫʷ ʧʦ ʥʘʤʝʯʝʥʥʦʤʫ ʧʣʘʥʫ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ 
ʟʘʚʝʨʰʘʝʪ ʩʪʘʜʠʶ ʩʦʚʝʨʰʝʥʠʷ ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ ʜʝʷʥʠʷ. 

ʊʫʙʝʡʸ 3: ʉʞʙʤʡʠʙʯʡʸ ʡ ʪʧʣʩʴʫʡʞ ʨʧʪʤʞʝʪʫʛʡʢ 
ʅʘ ʵʪʦʡ ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ ʫʞʝ ʩʦʚʝʨʰʝʥʦ: ʠʥʬʦʨʤʘʮʠʷ ʧʦʭʠʱʝʥʘ, ʠʟʤʝʥʝʥʘ 

ʠʣʠ ʫʥʠʯʪʦʞʝʥʘ. ɼʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʟʘʚʠʩʷʪ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʤʳʩʣʘ: 
- ʎʡʲʞʦʡʞ: ʇʦʭʠʱʝʥʥʳʝ ʜʘʥʥʳʝ ʯʘʩʪʦ ʧʝʨʝʧʨʦʜʘʶʪʩʷ ʧʦ ʟʘʨʘʥʝʝ ʥʘʡʜʝʥʥʦʤʫ ʟʘʢʘʟʫ. ɽʩʣʠ 

ʮʝʣʴʶ ʙʳʣ ʰʘʥʪʘʞ, ʧʨʝʩʪʫʧʥʠʢ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʫʩʠʣʝʥʥʳʝ ʤʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʡ ʘʥʦʥʠʤʥʦʩʪʠ 
ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʞʝʨʪʚʦʡ. 

- ʅʧʝʡʭʡʣʙʯʡʸ: ʀʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʘʪʘʢʦʚʘʥʥʦʤ 
ʦʙʲʝʢʪʝ. ɽʩʣʠ ʞʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟʚʥʝ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʪʨʝʙʫʝʪʩʷ ʧʨʦʜʫʤʘʪʴ ʩʧʦʩʦʙ ʥʝ-
ʟʘʤʝʪʥʦʛʦ ʚʦʟʚʨʘʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʝʩʪʦ. 

- ʌʦʡʰʫʧʟʞʦʡʞ: ʋʜʘʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʘʥʥʳʭ ʩ ʢʦʤʧʴʶʪʝʨʦʚ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʝ ʩʘʤʠʭ 
ʥʦʩʠʪʝʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʝʩʪʝ ʧʨʝʩʪʫʧʣʝʥʠʷ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʭ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʵʪʘʧ ʨʝʘʣʠʟʘʮʠʠ ʩʯʠʪʘʝʪʩʷ ʧʨʦʡʜʝʥʥʳʤ. 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʈʩʧʫʡʛʧʪʫʧʸʦʡʞ ʣʡʚʞʩʨʩʞʪʫʬʨʦʧʪʫʡ: ʪʫʩʙʫʞʜʡʡ ʡ ʥʧʝʞʤʡʩʧʛʙʦʡʞ. 
ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʟʘʢʦʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ ʜʘʥ-

ʥʳʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʟʘʜʘʯʫ. ɽʸ ʩʣʦʞʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʰʠʨʦʢʠʤ 
ʩʧʝʢʪʨʦʤ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʜʣʷ ʘʪʘʢ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʉ 
ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʡ ʧʨʦʪʠʚʦʩʪʦʠʪ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʨ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ, ʧʨʝʩʝ-
ʯʝʥʠʝ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʠʥʮʠʜʝʥʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʨʘʙʦʪʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 
ʘʜʝʢʚʘʪʥʘ ʫʛʨʦʟʘʤ, ʘʥʘʣʠʟ ʵʪʦʡ ʙʦʨʴʙʳ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ, 
ʩʦʚʝʨʰʝʥʠʷ ʠ ʩʦʢʨʳʪʠʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʪʘʢ ʠ ʚ ʯʘʩʪʠ ʦʪʚʝʪʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦʣʠʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʪʘʢʠʤ ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʪʨʝʙʫʝʪ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ ʫʩʠʣʠʡ ʨʘʟ-
ʣʠʯʥʳʭ ʩʣʫʞʙ ʚ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. ʂʣʶʯʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʫʩʧʝʭʘ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʯʝʪ-
ʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʪʣʘʞʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

ɺʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 
ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʘʪʘʢʘʤ ʥʘ ʟʘʱʠʱʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʎʝʣʴ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʧʨʦʚʝʩʪʠ ʚʩʝ-
ʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʨʝʞʠʤʘ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʄɺɼ. 

ʃʤʷʰʞʛʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʨʩʧʯʞʪʪʙ ʨʩʧʫʡʛʧʝʞʢʪʫʛʡʸ: 
1. ʅʦʧʜʧʧʚʩʙʠʡʞ ʙʫʙʣ. ʇʨʦʪʠʚʦʧʨʘʚʥʳʝ ʜʝʡʩʪʚʠʷ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʘʨʠʘʮʠʡ ʧʦ 

ʩʚʦʠʤ ʦʙʲʝʢʪʘʤ, ʠʟʙʠʨʘʝʤʳʤ ʤʝʪʦʜʘʤ, ʤʝʩʪʫ ʠ ʚʨʝʤʝʥʠ ʩʦʚʝʨʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʘʤ ʨʝʘʣʠʟʘ-
ʮʠʠ. 

2. ʑʡʩʧʫʙ ʠʙʲʡʫʦʴʮ ʥʞʩ. ɸʨʩʝʥʘʣ ʟʘʱʠʪʥʳʭ ʜʝʡʩʪʚʠʡ ʪʘʢʞʝ ʤʥʦʛʦʦʙʨʘʟʝʥ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝ-
ʙʷ ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ: ʫʧʨʝʞʜʘʶʱʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʨʝʩʝʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦ-
ʩʣʝʜʫʶʱʝʝ ʨʘʩʢʨʳʪʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷ. 

3. ɻʞʩʧʸʫʦʧʪʫʦʙʸ ʨʩʡʩʧʝʙ. ʀ ʢʨʠʤʠʥʘʣʴʥʳʝ, ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝ-
ʥʠ ʥʦʩʷʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʣʦʞʥʦ ʟʘʨʘʥʝʝ ʧʨʝʜʫʛʘʜʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʩʮʝʥʘʨʠʡ ʘʪʘʢʠ ʠʣʠ ʪʦʯʥʦ 
ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʠ ʬʦʨʤʫ ʨʝʘʢʮʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʨʫʧʧʳ. 

4. ɽʡʦʙʥʡʰʦʧʪʫʵ. ʇʨʦʪʠʚʦʟʘʢʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʙʦʨʴʙʘ ʩ ʥʝʡ ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʚ ʨʝʞʠʤʝ 
ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʘʪʘʢʠ ʟʘʱʠʪʥʳʝ ʤʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʘʜʝʢʚʘʪ-
ʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʥʦ ʠ ʩʠʥʭʨʦʥʥʳ ʧʦ ʚʨʝʤʝʥʠ ʩ ʜʝʡʩʪʚʠʷʤʠ ʥʘʨʫʰʠʪʝʣʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʝʩʴ ʧʨʦʮʝʩʩ ʥʝʟʘʢʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʢ 
ʠ ʧʨʦʮʝʩʩ ʙʦʨʴʙʳ ʩ ʥʠʤ, ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʵʪʘʧʘ (ʩʤ. ʨʠʩ. 2). ʊʘʢʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 
ʧʦʟʚʦʣʷʝʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʣʠʮʠʠ ʩ ʜʝʡʩʪʚʠʷʤʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʢʘʢ ʧʦ 
ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʧʦ ʠʭ ʩʫʪʠ. 

ʅʘʣʠʯʠʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʱʘʝʤʫʶ 
ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʠʧʦʚʫʶ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. ɸʥʘʣʠʟ ʪʘʢʦʛʦ 
ʩʮʝʥʘʨʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʦʪʚʝʪʥʳʭ 
ʤʝʨ ʧʦʣʠʮʠʠ ʧʦ ʦʭʨʘʥʝ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ 
ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʵʪʘʧʘʭ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʵʪʘʧʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʠ-
ʮʠʠ ʥʦʩʠʪ ʫʧʨʝʞʜʘʶʱʠʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʂʦʛʜʘ ʧʨʦʪʠʚʦʧʨʘʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʝʨʝʭʦʜʠʪ ʚ 
ʩʪʘʜʠʶ ʩʦʚʝʨʰʝʥʠʷ, ʫʩʠʣʠʷ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ ʥʘ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʨʝʩʝʯʝʥʠʠ ʠ ʟʘʜʝʨʞʘʥʠʠ 
ʣʠʮʘ, ʝʛʦ ʩʦʚʝʨʰʠʚʰʝʛʦ. ɽʩʣʠ ʞʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ ʥʝ ʫʜʘʣʦʩʴ, ʥʘʩʪʫʧʘʝʪ ʵʪʘʧ ʨʝʘʣʠʟʘ-
ʮʠʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʦʣʠʮʠʷ ʦʨʛʘʥʠʟʫʝʪ ʧʦʠʩʢ ʧʨʝʩʪʫʧʥʠʢʘ ʧʦ ʛʦʨʷʯʠʤ ʩʣʝʜʘʤ, ʧʨʦʚʦʜʠʪ ʨʘʩʩʣʝʜʦ-
ʚʘʥʠʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʩʝʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʜʝʣʘ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʦʟʳʩʢ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ, ʩʙʦʨ ʜʦʢʘʟʘ-
ʪʝʣʴʥʦʡ ʙʘʟʳ, ʝʛʦ ʟʘʜʝʨʞʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʫ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʦʙʚʠʥʝʥʠʷ ʠ 
ʧʨʠʚʣʝʯʝʥʠʷ ʚʠʥʦʚʥʦʛʦ ʢ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʢʦʥʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʋʯʠʪʳʚʘʷ ʚʝʜʦʤʩʪʚʝʥʥʫʶ ʩʧʝʮʠʬʠʢʫ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʤʦʜʝʣʴ ʙʦʨʴʙʳ 
ʩ ʥʝʟʘʢʦʥʥʳʤ ʧʦʣʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ʦʪʚʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʣʠʮʠʠ, ʠ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ð ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʪʦʡ ʤʦʜʝʣʠ 
ʷʚʣʷʝʪʩʷ ʝʝ ʦʪʢʨʳʪʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 
ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʣʫʞʙʘʤʠ ʠ ʜʨʫʛʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʧʨʝʞʜʘʶʱʠʭ ʜʝʡʩʪʚʠʡ ʥʘ 
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ʧʝʨʚʦʤ ʵʪʘʧʝ, ʠʭ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʦʧʝʨʘʪʠʚʥʳʝ, ʬʠʟʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥ-
ʥʳʝ. ʂ ʦʧʝʨʘʪʠʚʥʳʤ ʤʝʨʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʧʦʩʪʘ-
ʥʦʚʢʝ ʥʘ ʫʯʝʪ ʣʠʮ ʩ ʧʨʝʜʳʜʫʱʝʡ ʩʫʜʠʤʦʩʪʴʶ ʟʘ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʩ ʥʠ-
ʤʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʙʝʩʝʜ, ʧʦʣʫʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʦʪʦʚʷʱʠʭʩʷ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʷ-
ʥʠʷʭ, ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʠʭ ʥʝʜʦʧʫʱʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʩʘʜ. ʊʝʭʥʠʯʝʩʢʠʝ 
ʤʝʨʦʧʨʠʷʪʠʷ ʚʢʣʶʯʘʶʪ ʨʘʙʦʪʳ ʧʦ ʫʩʪʘʥʦʚʢʝ ʩʠʩʪʝʤ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, 
ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʫʢʨʝʧʣʝʥʥʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ 
ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

 

 
ʉʡʪ. 2. ʅʧʝʞʤʵ ʨʩʧʯʞʪʪʙ ʚʧʩʵʚʴ ʪ ʨʩʧʫʡʛʧʨʩʙʛʦʴʥʡ ʝʞʢʪʫʛʡʸʥʡ, ʦʙʨʩʙʛʤʞʦʦʴʥʡ  

ʦʙ ʠʙʲʡʲʙʞʥʬʷ ʡʦʭʧʩʥʙʯʡʷ ʛ ʇɻɽ 
 

ʂ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʤʝʨʘʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ, 
ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʦʛʦ ʠ ʚʥʫʪʨʠʦʙʲʝʢ-
ʪʦʚʦʛʦ ʨʝʞʠʤʦʚ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-
ʚʘʥʥʦʡ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ. ʂ ʬʠʟʠʯʝʩʢʠʤ ʤʝʨʘʤ ʦʙʝʩʧʝʯʝʥʠʷ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʫʛʨʦʟʳ ʜʣʷ ʦʙʲʝʢʪʘ 
ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. 

ʅʘ ʵʪʘʧʝ ʩʦʚʝʨʰʝʥʠʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʧʨʝʩʝʢʘʶʱʠʝ ʜʝʡʩʪʚʠʷ ʧʦʣʠʮʠʠ ʚʢʣʶʯʘʶʪ ʦʧʝʨʘʪʠʚʥʦʝ 
ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʧʦʩʪʫʧʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʡʩʪʚʠʷʭ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʣʦʢʠ-
ʨʦʚʢʫ ʚʭʦʜʦʚ ʠ ʚʲʝʟʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʟʜʘʥʠʷ ʆɺɼ, ʧʝʨʝʢʨʳʪʠʝ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʦʪʭʦʜʘ ʥʘʨʫʰʠʪʝʣʷ, 
ʥʝʤʝʜʣʝʥʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʦʪ ʩʝʪʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-
ʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʘʥʘʣʦʚ 
ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ʅʘ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ, ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʫʩʠʣʠʷ ʧʦʣʠʮʠʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ 
ʥʘ ʝʛʦ ʨʘʩʢʨʳʪʠʠ. ʂʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʚʢʣʶʯʘʝʪ ʟʘʜʝʨʞʘʥʠʝ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ ʧʦ çʛʦʨʷʯʠʤ ʩʣʝʜʘʤè 
ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʣʫʞʝʙʥʦ-ʨʦʟʳʩʢʥʳʭ ʩʦʙʘʢ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʦʨʛʘʥʠʟʘʮʠʶ 
ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʠ ʙʣʦʢʠʨʦʚʢʫ ʨʘʡʦʥʘ ʩ ʚʦʟʤʦʞʥʳʤʠ ʧʫʪʷʤʠ ʦʪʭʦʜʘ. ʊʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʧʦʠʩʢʦʚʳʝ ʦʧʝ-
ʨʘʮʠʠ ʚʙʣʠʟʠ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʠ ʧʦʭʠʱʝʥʥʳʭ ʜʘʥʥʳʭ, 
ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʝʩʪʝ, ʘ ʪʘʢʞʝ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʦʧʝʨʘʪʠʚʥʦ-ʨʘʟʳʩʢʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ: ʥʘʟʥʘʯʝʥʠʝ ʵʢʩʧʝʨʪʠʟ, ʩʙʦʨ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʫʣʠʢ, ʜʦʧʨʦʩʳ ʩʚʠʜʝʪʝʣʝʡ ʠ ʧʦʜʦʟʨʝ-
ʚʘʝʤʳʭ. ɿʘʚʝʨʰʘʶʱʝʡ ʬʘʟʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʘʥʠʝ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ, ʧʨʝʜʲʷʚʣʝʥʠʝ ʦʙʚʠʥʝʥʠʷ ʠ ʧʝ-
ʨʝʜʘʯʘ ʩʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʫʜʝʙʥʳʝ ʦʨʛʘʥʳ. ɽʩʣʠ ʞʝ ʫʩʪʘʥʦʚʠʪʴ ʣʠʮʦ, ʧʨʠʯʘʩʪʥʦʝ ʢ ʧʨʘʚʦʥʘʨʫ-
ʰʝʥʠʶ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʣʠ ʚ ʝʛʦ ʜʝʡʩʪʚʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʩʦʩʪʘʚ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʫʛʦʣʦʚ-
ʥʦʝ ʜʝʣʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʝʥʦ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʧʦʣʠʮʠʷ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠ-
ʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʛʨʦʟʘʤ ʟʘʱʠʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ 
ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝ-
ʩʢʠʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʡ. 

ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʫʢʨʝʧʣʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʣʫʞʙ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ. ʀʭ ʩʦʟʜʘʥʠʝ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦ-
ʚʘʪɹ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʪʝʨʝʡ, ʠʩʢʘʞʝʥʠʝʤ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʝʤ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦ ʧʦʚʳʩʠʪʴ 
ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʆɺɼ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʵʪʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʝʦʙʭʦʜʠ-
ʤʦ ʰʠʨʦʢʦ ʚʥʝʜʨʷʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʜʝʩʴ ʚʳʩʪʫ-
ʧʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʟʘʱʠʪʳ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦ-
ʚʘʪʴ ʪʘʢʪʠʢʫ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʳʩʪʨʘʠʚʘʪʴ ʪʦʯʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʦʪʚʝʪʥʳʝ ʤʝʨʳ. 

ʂʨʠʪʝʨʠʝʤ ʫʩʧʝʰʥʦʩʪʠ ʙʦʨʴʙʳ ʩ ʥʝʟʘʢʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦ ʚʳʩʪʨʦʝʥʥʘʷ 
ʢʦʦʨʜʠʥʘʮʠʷ ʤʝʞʜʫ ʩʣʫʞʙʘʤʠ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʆɺɼ. ʀʜʝʘʣʴʥʘʷ ʩʭʝʤʘ ʜʝʡʩʪʚʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 
ʰʘʛʠ ʧʨʝʩʪʫʧʥʠʢʘ ʙʫʜʫʪ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʦʢʠʨʦʚʘʪʴʩʷ, ʘ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʚʝʜʦʤʩʪʚʫ ʨʝʩʫʨʩʳ ð ʟʘʜʝʡ-
ʩʪʚʦʚʘʥʳ ʩ ʥʘʠʙʦʣʴʰʝʡ ʦʪʜʘʯʝʡ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʦʜʝʣʠ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 
ʢʦʥʢʨʝʪʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʨ, ʥʦ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʦʬʠʣʴʥʳʭ ʩʣʫʞʙ, ʘ ʪʘʢʞʝ 
ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʩʠʣʝʥʠʶ ʨʝʞʠʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 
ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʨʛʘʥʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʜʠʥʘʤʠʢʝ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʥʘʙʦʨʘ: ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʢ ʩʠʩʪʝʤʝ ʚʝʨʠ-
ʬʠʢʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʝ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʚ ʟʘʱʠʱʝʥʥʳʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʄɺɼ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʢʘʢ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʧʦʜʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʟʘʱʠʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫ-
ʝʤʳʭ ʥʘ ʟʘʱʠʱʝʥʥʳʭ ʦʙʲʝʢʪʘʭ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. 
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ɻʛʞʝʞʦʡʞ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 
ʧʦʨʦʞʜʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʙʲʝʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʢʦʥ-
ʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʩʪʫʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ, ʘ ʤʝʪʦʜʳ ʠʭ ʟʘʱʠʪʳ ʥʝ ʚʩʝʛʜʘ ʫʩʧʝʚʘʶʪ ʟʘ ʠʟʤʝʥʷ-
ʶʱʠʤʩʷ ʣʘʥʜʰʘʬʪʦʤ ʢʠʙʝʨʫʛʨʦʟ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ 2024 ʛʦʜ ʬʠʢʩʠʨʫʶʪ 
ʪʨʝʚʦʞʥʫʶ ʪʝʥʜʝʥʮʠʶ: ʯʠʩʣʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʦʣʢʥʫʚʰʠʭʩʷ ʩ ʠʥʮʠʜʝʥʪʘʤʠ ʧʦ ʚʠʥʝ ʚʥʫʪʨʝʥʥʠʭ ʥʘʨʫʰʠ-
ʪʝʣʝʡ, ʫʚʝʣʠʯʠʣʦʩʴ ʩ 66% ʜʦ 76% [12]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʝʨʠʤʝʪʨʦʚʳʝ 
ʤʝʨʳ ʟʘʱʠʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʦʪʠʚ ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʣʝ-
ʛʠʪʠʤʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʦ ʧʨʠʚʣʝʢʘ-
ʪʝʣʴʥʫʶ ʤʠʰʝʥʴ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʚʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʢʨʠʪʠʯʥʦʩʪʠ ʧʦ-
ʩʣʝʜʩʪʚʠʡ ʠʭ ʢʦʤʧʨʦʤʝʪʘʮʠʠ. ʅʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ, ʚʢʣʶʯʘʶʱʘʷ ɼʦʢʪʨʠʥʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʄɺɼ, ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʝ ʢʦʥʪʫʨʳ ʟʘʱʠʪʳ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʤʥʦʞʝ-
ʩʪʚʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ [1, 2]. 

ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʮʠʜʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʠʮʠʠʨʫʶʪ-
ʩʷ ʥʝ ʚʥʝʰʥʠʤʠ ʘʪʘʢʘʤʠ, ʘ ʜʝʡʩʪʚʠʷʤʠ ʣʝʛʠʪʠʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʟʣʦʥʘʤʝʨʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʠʥʩʘʡʜʝʨʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ 
ʚʦʟʨʦʩʣʘ ʩ 60% ʜʦ 74% [12]. ʇʨʠ ʵʪʦʤ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʢʘʭ ʠʣʠ ʥʝʙʨʝʞʥʦʩʪʠ, ʥʦ ʠ 
ʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʡʩʪʚʠʷʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʨ-
ʩʦʥʘʣʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʩʪʨʝʩʩʘ ʠ ʥʝ-
ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʠʢʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʚʥʝʜʨʝʥʥʳʝ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʆɺɼ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ 
ʚʥʫʪʨʝʥʥʠʤ ʫʛʨʦʟʘʤ [3]. ʄʝʭʘʥʠʟʤʳ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʨʝʰʘʶʪ ʣʠʰʴ ʯʘʩʪʴ ʧʨʦʙʣʝʤʳ, ʦʩʪʘʚ-
ʣʷʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʜʦʩʪʦʚʝʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ, 
ʥʦ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʙʦʯʝʛʦ ʩʝʘʥʩʘ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʠʩʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜ-
ʭʦʜʦʚ ʢ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʩʧʦʩʦʙʥʳʭ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʠ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʜʣʠʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ [13]. 

ɹʬʫʞʦʫʡʭʡʣʙʯʡʸ ʨʧʤʵʠʧʛʙʫʞʤʞʢ ʡ ʨʞʩʪʨʞʣʫʡʛʴ ʞʞ ʩʙʠʛʡʫʡʸ ʝʤʸ ʠʙʲʡʫʴ ʙʛʫʧʥʙʫʡʠʡʩʧ-
ʛʙʦʦʴʮ ʪʡʪʫʞʥ ʇɻɽ.  

ʇʨʠʤʝʯʘʥʠʝ ʢ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʦʢʨʘʱʝʥʠʷʤ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴ-
ʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɸʉ ð ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ; ʆɺɼ ð ʦʨʛʘʥʳ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ; 
ʉɿʀ ð ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; ʅʉɼ ð ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ; ʀɹ ð ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʦʜ ʧʦʜʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʧʦʥʠʤʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦ-
ʛʨʘʤʤʥʳʭ, ʘʧʧʘʨʘʪʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʨʝʩʫʨʩʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʣʥʦʤʦʯʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ 
ʧʦʧʳʪʢʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɽʛʦ 
ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʠ ʢʦʥʢʨʝʪʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʣʝʛʠʪʠʤʥʦʩʪʠ ʟʘʧʨʦʩʘ ʥʘ ʜʦʩʪʫʧ. ʊʨʘʜʠʮʠʦʥʥʦ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʤʝʪʦʜʳ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʣʠʙʦ ʥʘ ʟʥʘʥʠʠ ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʘʨʦʣʠ, ʧʝʨʩʦ-
ʥʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ), ʣʠʙʦ ʥʘ ʚʣʘʜʝʥʠʠ ʬʠʟʠʯʝʩʢʠʤʠ ʥʦʩʠʪʝʣʷʤʠ (ʪʦʢʝʥʳ, ʩʤʘʨʪ-
ʢʘʨʪʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠ). ʂʘʟʘʣʦʩʴ ʙʳ, ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʚ ʨʘʤʢʘʭ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠ-
ʬʠʢʘʮʠʠ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʨʘʪʥʦʝ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʢʨʦʝʪʩʷ ʚ ʠʭ ʩʪʘʪʠʯʥʦʩʪʠ. ʇʘʨʦʣʴ ʤʦʞʥʦ 
ʧʦʜʩʤʦʪʨʝʪʴ, ʧʝʨʝʭʚʘʪʠʪʴ ʩ ʧʦʤʦʱʴʶ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ ʧʦʣʫʯʠʪʴ ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. ʌʠʟʠʯʝʩʢʠʡ ʪʦʢʝʥ ʤʦʞʝʪ ʙʳʪʴ ʫʪʝʨʷʥ, ʫʢʨʘʜʝʥ ʠʣʠ ʚʨʝʤʝʥʥʦ ʧʦʟʘʠʤʩʪʚʦ-
ʚʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ [13]. ʉʦʚʨʝʤʝʥʥʳʝ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʘʢʪʠʚʥʦ ʠʩ-
ʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʜʠʧʬʝʡʢʦʚ ʠ ʩʦʟʜʘʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʝʩʩʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʢʘʨʜʠʥʘʣʴʥʦ ʠʥʦʛʦ ʧʦʜ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʭʦʜʘ ʢ ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʪʘʥʦʚʠʪʩʷ ʦʨʫʞʠʝʤ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʪʥʠ-
ʢʦʚ, ʥʦ ʠ ʘʪʘʢʫʶʱʠʭ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʩʪʘʚʢʠ ʚ ʧʨʦʪʠʚʦʙʦʨʩʪʚʝ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʚʳʩʪʫʧʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʚ ʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʠ. ʉʦʪʨʫʜʥʠʢʠ 
ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʨʘʙʦʪʘʶʪ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 
ʩʪʨʝʩʩʘ, ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʧʝʨʝʛʨʫʟʢʘʤʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 
ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ. ɺʩʝ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʘʫʪʝʥʪʠʬʠʢʘ-
ʮʠʠ. ʋʩʪʘʚʰʠʡ ʩʦʪʨʫʜʥʠʢ ʤʦʞʝʪ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ ʧʨʠ ʚʚʦʜʝ ʧʘʨʦʣʷ, ʧʦʪʝʨʷʪʴ ʪʦʢʝʥ ʠʣʠ ʧʝʨʝʜʘʪʴ ʝʛʦ 
ʢʦʣʣʝʛʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʨʦʯʥʦʡ ʟʘʜʘʯʠ, ʩʦʟʜʘʚ ʪʝʤ ʩʘʤʳʤ ʙʨʝʰʴ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘ ʩʤʝʥʫ ʩʪʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʧʨʠʭʦʜʷʪ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʫʥʠʢʘʣʴ-
ʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʣʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʣʦʚʝʢʘ [4]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 
ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʪʦʡʯʠʚʳʡ ʪʨʝʥʜ ʢ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʙʠʦʤʝʪʨʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʌʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ, ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮʘ) 
ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʥʦ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝ ʣʠʰʝʥʳ ʥʝʜʦ-
ʩʪʘʪʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ [5]. 

ʇʦʚʝʜʝʥʯʝʩʢʘʷ ʙʠʦʤʝʪʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɸʥʘʣʠʟ 
ʜʠʥʘʤʠʢʠ ʛʦʣʦʩʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʫʢʦʧʠʩʥʦʛʦ ʧʦʯʝʨʢʘ ʠʣʠ ʨʠʪʤʘ ʨʘʙʦʪʳ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʟʘʪʨʘʪ. ʂʣʘʚʠʘʪʫʨʥʘʷ ʜʠʥʘʤʠʢʘ ʟʘʩʣʫ-
ʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʠʥʚʘʟʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [6]. ʂʘʞ-
ʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʧʘʪʪʝʨʥʦʤ ʥʘʙʦʨʘ ʪʝʢʩʪʘ, ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʥʘ ʧʦʜʩʦʟʥʘʪʝʣʴ-
ʥʦʤ ʫʨʦʚʥʝ ʠ ʢʨʘʡʥʝ ʩʣʦʞʥʳʤ ʜʣʷ ʠʤʠʪʘʮʠʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʪʨʝʙʫʝʪ ʦʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ð ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘ-
ʟʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʳʯʥʦʡ ʨʘʙʦʪʳ. 

ɼʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʟʘʱʠʪʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʠʥʪʝʛʨʘʮʠʷ ʘʥʘʣʠʟʘ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʚ ʧʨʦʮʝʜʫʨʫ ʧʘʨʦʣʴʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 
ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʙʘʨʴʝʨ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. ɼʘʞʝ ʝʩʣʠ ʧʘʨʦʣʴ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥ, ʘʪʘʢʫ-
ʶʱʠʡ ʥʝ ʩʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʪʤ ʥʘʙʦʨʘ ʣʝʛʠʪʠʤʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʨʝʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʡ ʩʝʩʩʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʦʜ-
ʤʝʥʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʧʨʦʠʟʦʡʪʠ ʧʦʩʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ [7]. ʕʪʦ ʦʩʦʙʝʥʥʦ 
ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʩʦʪʨʫʜʥʠʢ ʦʪʣʫʯʘʝʪʩʷ ʦʪ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʥʝ ʟʘʙʣʦʢʠʨʦʚʘʚ ʢʦʤʧʴʶʪʝʨ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ 
ʧʦʜʣʠʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʝʟ ʧʨʝʨʳʚʘʥʠʷ ʝʛʦ ʨʘʙʦʪʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʙʠʦʤʝʪ-
ʨʠʠ ʬʦʢʫʩʠʨʫʶʪʩʷ ʠʤʝʥʥʦ ʥʘ ʪʘʢʦʤ ʧʦʜʭʦʜʝ, ʦʪʭʦʜʷ ʦʪ ʤʦʜʝʣʠ ʦʜʥʦʢʨʘʪʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʠ ʚʭʦʜʝ [8]. 
ʕʪʦ ʢʨʠʪʠʯʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʠʤ ʫʛʨʦʟʘʤ, ʢʦʛʜʘ ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʥʘʯʠʥʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʝʩʪʫʧʥʳʤʠ ʥʘʤʝʨʝʥʠʷʤʠ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʧʦ-
ʚʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʩʪʨʦʛʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʠʙʢʫʶ ʘʜʘʧʪʘʮʠʶ ʢ ʢʦʥʪʝʢʩʪʫ 
ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʣʘʚʠʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʝʧʨʝ-
ʨʳʚʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʝʘʥʩʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʤʝʪʦʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ çʨʘʟʦʚʦʡ ʧʨʦʚʝʨʢʠè, ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʙʠʦʤʝʪʨʠʷ ʧʨʝʚʨʘʱʘʝʪ ʧʨʦ-
ʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʥʝʧʨʝʨʳʚʥʳʡ ʬʦʥʦʚʳʡ ʧʨʦʮʝʩʩ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʡ ʨʠʩʢʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦ-
ʛʦ ʜʦʩʪʫʧʘ [9]. 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʢʣʘʚʠʘʪʫʨʥʦʤʫ ʧʦʯʝʨʢʫ ʜʣʷ ʥʫʞʜ ʆɺɼ ʜʦʣʞʥʘ ʫʯʠʪʳ-
ʚʘʪʴ ʨʷʜ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʊʘʙʣʠʮʘ 1). 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʘʣʘʥʩʦʤ ʤʝʞʜʫ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʣʦʞʥʦʛʦ ʦʪʢʘʟʘ ʣʝʛʠʪʠʤ-
ʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠ ʣʦʞʥʦʛʦ ʜʦʧʫʩʢʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠ-
ʩʠʤʦʩʪʠ: ʫʞʝʩʪʦʯʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʩʪʦʨʦʥʥʠʭ, ʥʦ ʦʜʥʦ-
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ʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʟʘʢʦʥʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ [10]. ɿʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪ-
ʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘʱʠʱʝʥʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʜʨʫʛʠʤʠ ʣʠʮʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʘʨʦʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʠʣʠ ʫʢʨʘʩʪʴ, ʢʣʘʚʠʘʪʫʨʥʳʡ ʧʦʯʝʨʢ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʦʪʲʝʤʣʝʤʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʢʦʪʦʨʫʶ ʯʨʝʟʚʳʯʘʡʥʦ 
ʩʣʦʞʥʦ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʥʘʙʦʨʘ. 

ʈʝʩʫʨʩʦʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ ʥʝ ʜʦʣʞʥʘ ʩʦʟʜʘʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʫ [11]. ɸʥʘʣʠʟ ʢʣʘʚʠʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʪʨʝʙʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʨʦʤʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʨʝʩʫʨʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʢʦʡ ʚʠʜʝʦʧʦʪʦʢʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠʣʠ ʩʣʦʞʥʳʤʠ ʢʨʠʧʪʦʛʨʘʬʠ-
ʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ. 

ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʢʨʠʪʠʯʥʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 
ʩʦʪʨʫʜʥʠʢʦʚ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ ʣʝʛʠʪʠʤʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘ ʚʨʝʤʷ, ʥʝ ʧʨʝʚʳ-
ʰʘʶʱʝʝ ʦʜʥʦʡ ʤʠʥʫʪʳ, ʯʪʦʙʳ ʥʝ ʩʦʟʜʘʚʘʪʴ ʟʘʤʝʪʥʳʭ ʟʘʜʝʨʞʝʢ ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ. 

ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʧʨʠʥʷʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʝʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 
[4]. ʀʜʝʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʟʨʘʯʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ 
ʪʨʝʙʫʶʱʝʡ ʦʪ ʥʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʳʯʥʳʭ ʧʘʪʪʝʨʥʦʚ ʨʘʙʦʪʳ. 

 
ʋʙʚʤʡʯʙ 1 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʪʡʪʫʞʥʞ ʙʬʫʞʦʫʡʭʡʣʙʯʡʡ ʱʫʙʫʦʴʮ ʨʧʤʵʠʧʛʙʫʞʤʞʢ ʨʧ ʣʤʙʛʡʙʫʬʩʦʧʥʬ  
ʨʧʰʞʩʣʬ ʛ ɹʊ ʇɻɽ 

 ̄
ʧ/ʧ 

ʊʨʝʙʦʚʘʥʠʷ ʈʘʩʰʠʬʨʦʚʢʘ ʪʨʝʙʦʚʘʥʠʡ ʇʦʢʘʟʘʪʝʣʠ ʠ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

1 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʉʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʩ-
ʪʠʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʟʘʜʘʥ-
ʥʦʡ ʪʦʯʥʦʩʪʴʶ 

ɺʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʦʪʢʘʟʘ ʚ ʜʦʩʪʫʧʝ 
[7]: 
ὴʣʦ Ò ὴʣʦ ʜʦʧ 

ɺʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʜʦʩʪʫʧʘ 
[7]: ὴʣʜ Ò ὴʣʜ ʜʦʧ 

2 ɿʘʱʠʱʝʥʥʦʩʪʴ ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ- ʚʘʥʠʷ 
ʘʫʪʝʥʪʠʬʠʢʪʦʨʦʚ ʜʨʫʛʠʤʠ ʣʠʮʘ-
ʤʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʫʪʝʥʪʠ-
ʬʠʢʘʪʦʨʘ ʜʨʫʛʠʤʠ ʣʠʮʘʤʠ: 

ὴʠʩʧ ʘʫʪ 
Ò ὴʠʩʧ ʘʫʪ ʜʦʧ, 

ὴʠʩʧ ʜʦʧ = 10ī6 

3 ʈʝʩʫʨʩʦʝʤʢʦʩʪʴ ʆʙʲʝʤ ʨʝʩʫʨʩʦʚ ʉɿʀ ʦʪ ʅʉɼ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ɸʉ ʆɺɼ 

ʆʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ: 
ὠʨʝʩ Ò ὠʨʝʩ ʜʦʧ, 

ὠʨʝʩ ʜʦʧ < 0,2ὠʩʟʠ ʥʩʜ 

4 ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʜʥʦ-
ʢʨʘʪʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʟʘ ʫʩʪʘ-
ʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ 

ɺʨʝʤʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ: 
ὸʘʫʪ Ò ὸʘʫʪ ʜʦʧ, 

ὸʘʫʪ ʜʦʧ Ò 60 ὧ 
5 ʋʜʦʙʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙ-
ʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʠʥʠʤʠʟʠ-
ʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʜʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ (ʠ ʦʙʩʣʫʞʠʚʘʶʱʝ-
ʛʦ ʧʝʨʩʦʥʘʣʘ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘ-
ʪʝʣʷ: 

Ὅʘʫʪ = 0 

 
ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ (ʨʠʩ. 1). 
ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʦʰʠʙʦʢ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ ʥʦʩʠʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʭʘ-

ʨʘʢʪʝʨ ʜʣʷ ʣʶʙʳʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʨʠʩ. 1). ʇʦʧʳʪʢʘ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʣʦʞʥʳʝ ʦʪʢʘʟʳ ʥʝʠʟʙʝʞ-
ʥʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʣʦʞʥʳʭ ʜʦʧʫʩʢʦʚ, ʠ ʥʘʦʙʦʨʦʪ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʣʘʚʠʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ 
ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʝʝ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ [5]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦ-
ʰʝʥʠʝ ʤʝʞʜʫ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʧʨʘʢʪʠʯʥʦʩʪʴʶ. 
 

 
ʉʡʪ. 1. ɼʩʙʭʡʣʡ ʪʧʧʫʦʧʱʞʦʡʸ ʛʞʩʧʸʫʦʧʪʫʞʢ ʧʱʡʚʧʣ ʨʞʩʛʧʜʧ ʡ ʛʫʧʩʧʜʧ ʩʧʝʙ ʛ ʪʡʪʫʞʥʞ 
ʙʬʫʞʦʫʡʭʡʣʙʯʡʡ ʱʫʙʫʦʴʮ ʨʧʤʵʠʧʛʙʫʞʤʞʢ ʨʧ ʣʤʙʛʡʙʫʬʩʦʧʥʬ ʨʧʰʞʩʣʬ ʛ ɹʊ ʇɻɽ 

 
ʇʘʨʘʜʦʢʩ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʝʛʠʪʠʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʦʞʝʪ ʩ ʪʦʡ ʞʝ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 
ʧʨʦʧʫʩʢʘʪʴ ʠʩʢʫʩʥʳʭ ʠʤʠʪʘʪʦʨʦʚ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ 
ʧʦʨʦʛʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [7]. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʠʩʪʝʤʘʭ ʆɺɼ 
ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʩʪʨʦʛʦʩʪʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɼʦʩʪʫʧ ʢ ʦʩʦʙʦ ʩʝʢʨʝʪʥʳʤ ʜʘʥʥʳʤ 
ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʜʦʧʫʩʢʘʶʱʠʭ ʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʣʦʞʥʳʭ ʦʪʢʘʟʦʚ ʚ ʦʙʤʝʥ ʥʘ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʜʦʧʫʩʢʘ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʢʣʘʚʠʘʪʫʨʥʦʤʫ ʧʦʯʝʨʢʫ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ʉʫʙʲʝʢʪ ʜʦʩʪʫʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ ʠʣʠ ʧʨʦʮʝʩʩ, ʧʨʦʭʦʜʷʱʠʡ ʧʨʦʮʝʜʫʨʫ 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʆɺɼ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, 
ʘʥʘʣʠʪʠʢʠ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʩʠʩʪʝʤ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʩʣʫʞʠʪ ʫʥʠʢʘʣʴʥʳʤ ʤʘʨʢʝʨʦʤ, ʦʪʣʠʯʘʶʱʠʤ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʜʨʫʛʦʛʦ [15]. 
ɺ ʩʣʫʯʘʝ ʢʣʘʚʠʘʪʫʨʥʦʡ ʙʠʦʤʝʪʨʠʠ ʪʘʢʠʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʘʪʪʝʨʥ ʥʘʙʦʨʘ 
ʪʝʢʩʪʘ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ ʚʨʝʤʝʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɸʫʪʝʥʪʠʬʠʢʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʨʠʥʘʜʣʝʞ-
ʥʦʩʪʴ ʧʨʝʜʲʷʚʣʝʥʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʢʦʥʢʨʝʪʥʦʤʫ ʩʫʙʲʝʢʪʫ. ɼʣʷ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʵʪʦ ʚʢʣʶʯʘ-
ʝʪ ʩʢʦʨʦʩʪʴ ʚʚʦʜʘ ʩʠʤʚʦʣʦʚ, ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʥʘʞʘʪʠʷʤʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘ-
ʥʠʷ ʢʣʘʚʠʰ ʚ ʥʘʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʜʨʫʛʠʝ ʪʝʤʧʦʨʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ [16]. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʩʠʩʪʝʤʳ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʝʝ ʢʦʨʨʝʢʪʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʥʘʩʪʨʦʡʢʫ 
ʧʘʨʘʤʝʪʨʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ ʵʪʘʣʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʠʥʮʠʜʝʥʪʦʚ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʄʝʭʘʥʠʟʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʨʝʘʣʠʟʫʝʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʣʦʛʠʢʫ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʲʷʚʣʝʥʥʳʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʩ ʩʦʭʨʘʥʝʥʥʳʤʠ ʵʪʘʣʦʥʘʤʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʦʜʣʠʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ [10]. 

ʄʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʠʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʣʠ ʦʪʢʘʟʝ 
ʚ ʜʦʩʪʫʧʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʦʧʨʝʜʝʣʷʷ ʢʦʥʢʨʝʪʥʳʝ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 
ʩʠʩʪʝʤʝ. 



WORLD OF SCIENCE 77 

 

XV International scientific conference | www.naukaip.ru 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʢʣʘʚʠʘʪʫʨʥʦʤʫ ʧʦʯʝʨʢʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʨʠʩ. 2): 
 

 
ʉʡʪ. 2. ʇʚʧʚʲʞʦʦʙʸ ʥʧʝʞʤʵ ʭʬʦʣʯʡʧʦʡʩʧʛʙʦʡʸ ʪʡʪʫʞʥʴ ʙʬʫʞʦʫʡʭʡʣʙʯʡʡ ʱʫʙʫʦʴʮ ʨʧʤʵʠʧʛʙʫʞ-

ʤʞʢ ʨʧ ʣʤʙʛʡʙʫʬʩʦʧʥʬ ʨʧʰʞʩʣʬ ʛ ɹʊ ʇɻɽ 
 

ʅʘ ʵʪʘʧʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʭʚʘʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʣʘʚʠʘʪʫ-
ʨʦʡ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ ʚʩʝʭ ʩʦʙʳʪʠʡ 
ʥʘʞʘʪʠʷ ʠ ʦʪʧʫʩʢʘʥʠʷ ʢʣʘʚʠʰ, ʬʦʨʤʠʨʫʷ ʧʦʪʦʢ ʩʳʨʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. ʂʣʶʯʝʚʳʤ 
ʵʣʝʤʝʥʪʦʤ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʚʣʠʷʥʠʷ ʟʘ-
ʜʝʨʞʝʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʘʧʧʘʨʘʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʘʚʠʘʪʫʨʳ [6]. 

ʕʪʘʧ ʦʧʦʟʥʘʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʟ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʠ ʠʭ 
ʩʨʘʚʥʝʥʠʝ ʩ ʵʪʘʣʦʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʥʳ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʠ ʚʳʷʚʣʷʪʴ ʥʘʠʙʦʣʝʝ ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ, ʬʦʨʤʠʨʫʷ ʢʦʤ-
ʧʘʢʪʥʳʝ ʚʝʢʪʦʨʳ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ [7]. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʩʠʘʤʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʧʝʯʘʪʣʷʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʥʳʭ 
ʦʰʠʙʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥ ʜʦ 11-12%, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʠʣʠ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʢʘʟʘʪʝʣʠ ʤʥʦʛʠʭ ʪʨʘʜʠʮʠ-
ʦʥʥʳʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʕʪʘʧ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʜʦʧʫʩʢʝ ʠʣʠ ʙʣʦʢʠʨʦʚʢʝ 
ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʝʰʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʛʝʥʝʨʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʜʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, 
ʢʦʪʦʨʘʷ ʣʠʙʦ ʦʪʢʨʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧ ʢ ʟʘʧʨʘʰʠʚʘʝʤʳʤ ʨʝʩʫʨʩʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʧʦʣʥʦ-
ʤʦʯʠʷʤʠ, ʣʠʙʦ ʙʣʦʢʠʨʫʝʪ ʧʦʧʳʪʢʫ ʚʭʦʜʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝʤ ʠʥʮʠʜʝʥʪʘ ʜʣʷ ʧʦ-
ʩʣʝʜʫʶʱʝʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʠʟ ʢʣʘʚʠʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʢ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʘʥʘʣʠʟʘ [8]. 
ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʠʩʭʦʜʥʳʡ ʧʦʪʦʢ ʩʠʛʥʘʣʦʚ ʩ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʢʘʢ S_ʋɺ, ʘ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ ʧʨʠ-
ʟʥʘʢʦʚ ʢʘʢ S_ʧʨʠʟʥ, ʪʦ ʙʣʦʢ ʚʳʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʨʝʘʣʠʟʫʝʪ ʦʪʦʙʨʘʞʝʥʠʝ: 

Ὂˎ ˏȡ̃Ὓɣ ˏO Ὓ̐̑̉̈ȟ̎Πρ  

ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚʳʯʠʩʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʩʨʝʜʥʠʝ 
ʟʥʘʯʝʥʠʷ, ʜʠʩʧʝʨʩʠʠ, ʢʦʨʨʝʣʷʮʠʠ), ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ 
ʬʦʨʤʫ, ʫʜʦʙʥʫʶ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ [9]. 

ʇʦʣʫʯʝʥʥʳʡ ʚʝʢʪʦʨ ʧʨʠʟʥʘʢʦʚ S_ʧʨʠʟʥ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʙʣʦʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷ-
ʝʪʩʷ ʝʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʵʪʘʣʦʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ S_ʵʪʘʣ, ʭʨʘʥʷʱʠʤʠʩʷ ʚ ʟʘʱʠʱʝʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 
ʕʪʠ ʵʪʘʣʦʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʵʪʘʧʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʧʫʪʝʤ ʤʥʦ-
ʛʦʢʨʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʝʤʦʥʩʪʨʠ-
ʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʦʯʝʥʴ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ ʦʰʠʙʦʢ ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʧʨʦʮʝʩʩʝ 
ʦʙʫʯʝʥʠʷ. ɹʣʦʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʪʨʝʤʠʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʨʝʜʲʷʚʣʝʥʥʳʤʠ ʠ ʵʪʘ-
ʣʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

Ὓ̞̓́ȡ̌ὈὛ̐̑̉̈
ȟ̎Ὓ̞

̓́̌O
άὭὲ Ὂˎ ˜ȟ̋Πςȟ  

ʛʜʝ D ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʶ ʨʘʩʩʪʦʷʥʠʷ ʠʣʠ ʤʝʨʫ ʨʘʟʣʠʯʠʷ, ʚʳʙʦʨ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʝʥʥʦ 
ʚʣʠʷʝʪ ʥʘ ʠʪʦʛʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ [10]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʩʪʘʥʦʚʠʪʩʷ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ Z = f_ʫʧʨ(t), ʦʧʨʝʜʝʣʷʶ-
ʱʝʝ ʜʘʣʴʥʝʡʰʫʶ ʩʫʜʴʙʫ ʟʘʧʨʦʩʘ ʥʘ ʜʦʩʪʫʧ. ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘ-
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ʝʪ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʩ ʧʨʘʚʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʝʛʦ ʨʦʣʠ ʠ ʧʦʣʥʦʤʦʯʠʷʤ. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝ-
ʟʫʣʴʪʘʪʝ ʜʦʩʪʫʧ ʙʣʦʢʠʨʫʝʪʩʷ, ʘ ʠʥʮʠʜʝʥʪ ʬʠʢʩʠʨʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ [11]. 

ʂʣʘʚʠʘʪʫʨʥʳʡ ʧʦʯʝʨʢ ʢʘʢ ʙʠʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʠʥʘʤʠ-
ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʦʧʝʨʘʪʦʨʘ ʩ ʢʣʘʚʠʘʪʫʨʦʡ. ʕʪʦ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʙʠʦʤʝʪʨʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 
ʧʘʪʪʝʨʥʘʭ ʨʠʪʤʘ ʠ ʜʠʥʘʤʠʢʠ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠ ʥʘʙʦʨʝ ʪʝʢʩʪʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ 
ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ð ʦʙʳʯʥʦʡ 
ʢʣʘʚʠʘʪʫʨʳ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʬʠʢʩʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ ʥʘʞʘʪʠʡ. 

ɺʳʙʦʨ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʪʨʝʙʫʝʪ ʪʱʘ-
ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ [15]. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʙʦʨ 
ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʆɺɼ (ʪʘʙʣ. 2). 

 
ʋʙʚʤʡʯʙ 2 

ɻʮʧʝʦʴʞ ʨʙʩʙʥʞʫʩʴ ʙʬʫʞʦʫʡʭʡʣʙʯʡʡ ʱʫʙʫʦʴʮ ʨʧʤʵʠʧʛʙʫʞʤʞʢ ɹʊ ʇɻɽ 
ʨʧ ʣʤʙʛʡʙʫʬʩʦʧʥʬ ʨʧʰʞʩʣʬ 

 ̄
ʧ/ʧ 

ʆʙʦʟʥʘʯʝʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʈʘʩʯʝʪ 

1 ὸὨέύὲ 

Ὥ 

ɺʨʝʤʷ ʥʘʞʘʪʠʷ i-ʡ ʢʣʘʚʠʰʠ ʀʟʤʝʨʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʝʢʫʥʜʦ- ʤʝʨʘ 

2 ὸόὴ 

Ὥ 

ɺʨʝʤʷ ʦʪʧʫʩʢʘʥʠʷ i-ʡ ʢʣʘ- 
ʚʠʰʠ 

ʀʟʤʝʨʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʝʢʫʥʜʦ- 
ʤʝʨʘ 

3 ὸὴὶὩίί 

Ὥ 

ɺʨʝʤʷ ʫʜʝʨʞʘʥʠʷ i-ʡ ʢʣʘ- 
ʚʠʰʠ ʥʘʞʘʪʦʡ 

ὸὴὶὩίί = ὸόὴ ī ὸὨέύὲ 

Ὥ Ὥ Ὥ 
4 ὸὴὥόίὩ 

Ὥ 

ʀʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʥʘʞʘʪʠ- ʷʤʠ 
ʢʣʘʚʠʰ 

 

ὸὴὥόίὩ = ὸὨέύὲ ī ὸόὴ 

Ὥ Ὥ+1 Ὥ 
5  

ίὴ 

 
ʉʢʦʨʦʩʪʴ ʥʘʙʦʨʘ ʩʠʤʚʦʣʘ  

ὸόὴī ὸὨέύὲ 

ίὴ =  Ὥ Ὥ  Ā ὺάὥὼ , 

60 
ὺάὥὼ = 900 ʟʥ/ʤʠʥ 

6 Ὣ ʆʙʱʘʷ ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ ʧʘ-
ʨʦʣʴʥʦʛʦ ʩʣʦʚʘ 

  = 
ὔ 

Ὣ ὸ 
7 f ʏʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʰʠʙʦʢ ʧʨʠ ʚʚʦʜʝ 
ʇʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ 

8  
M 

ʅʘʣʠʯʠʝ ʥʘʣʦʞʝʥʠʡ 
(ʥʘʞʘʪʠʝ ʥʘ ʧʦʩʣʝʜʫʶʱʫʶ ʢʣʘ-
ʚʠʰʫ ʚ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ 
ʝʱʝ ʥʘʞʘʪʘ ʧʨʝʜʳʜʫʱʘʷ) 

ὲὧ = ὲὧ + 1 

ὸὧ = ὸὧ + ὸ
όὴ 
ī ὸὨέύὲ 

Ὥ Ὥ+1 

9 ʂ ʍʘʨʘʢʪʝʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘ- 
ʥʠʝ ʢʣʘʚʠʰ 

ʇʨʷʤʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʇʨʠʤʝʯʘʥʠʝ: N ð ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʧʘʨʦʣʴʥʦʤ ʩʣʦʚʝ, t ð ʚʨʝʤʷ ʥʘʙʦʨʘ ʧʘʨʦʣʴʥʦʛʦ ʩʣʦ- 
ʚʘ, ὲʩ ð ʯʠʩʣʦ ʢʣʘʚʠʰ ʩ ʧʝʨʝʢʨʳʪʠʷʤʠ, ὸʩ ð ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʧʝʨʝʢʨʳʪʠʡ. 

 
ʀʟʤʝʨʷʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘʙʦʨʘ ʪʝʢʩʪʘ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʣʴʮʝʚ, ʧʨʠʚʳʯʥʳʝ ʜʚʠʞʝʥʠʷ ʨʫʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʤʝʞʜʫ ʢʣʘʚʠʰʘʤʠ, ʩʪʝʧʝʥʴ ʨʘʟ-
ʚʠʪʠʷ ʤʦʪʦʨʥʦʡ ʧʘʤʷʪʠ ð ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʫʥʠʢʘʣʴʥʳʡ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʧʘʪʪʝʨʥ [16]. ʆʧʳʪ-
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ʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʚʣʘʜʝʶʱʠʝ ʤʝʪʦʜʦʤ ʩʣʝʧʦʡ ʧʝʯʘʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʡ ʠ ʧʨʝʜʩʢʘʟʫʝ-
ʤʳʡ ʢʣʘʚʠʘʪʫʨʥʳʡ ʧʦʯʝʨʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ ʥʘʙʠʨʘʝʪ ʪʝʢʩʪ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʧʘʣʴʮʘʤʠ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʤʘʥʝʨʳ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʜ ʚʣʠ-
ʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ð ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʦʛʦ ʦʧʳʪʘ, ʚʦʟ-
ʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ð ʢʣʘʚʠʘʪʫʨʥʳʡ ʧʦʯʝʨʢ ʤʦʞʝʪ ʧʨʝʪʝʨʧʝʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [4]. 
ʉʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʵʪʫ ʜʠʥʘʤʠʢʫ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʷ ʵʪʘʣʦʥʥʳʝ ʦʙʨʘʟʮʳ 
ʥʘ ʦʩʥʦʚʝ ʫʩʧʝʰʥʳʭ ʩʝʘʥʩʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʬʠʣʴʪʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 
ʯʝʡ ʢʣʘʚʠʘʪʫʨʥʳʡ ʧʦʯʝʨʢ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦ-
ʤʝʪʨʠʯʝʩʢʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʜʚʘ ʪʠʧʘ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ: ʧʘʫʟʳ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʥʘʞʘ-
ʪʠʷʤʠ ʢʣʘʚʠʰ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʢʣʘʚʠʰ ʚ ʥʘʞʘʪʦʤ ʧʦʣʦʞʝʥʠʠ [5]. ʇʝʨʚʳʡ ʧʘʨʘʤʝʪʨ ʦʪʨʘʞʘʝʪ 
ʦʙʱʠʡ ʪʝʤʧ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʝʘʢʮʠʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ ʢ ʜʨʫʛʦʤʫ. 
ɺʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʠʣʴ ʥʘʞʘʪʠʡ ð ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʠ ʯʝʣʦʚʝʢ ʤʷʛʢʠʝ ʧʣʘʚʥʳʝ ʢʘʩʘʥʠʷ ʠʣʠ ʨʝʟʢʠʝ 
ʦʪʨʳʚʠʩʪʳʝ ʫʜʘʨʳ ʧʦ ʢʣʘʚʠʰʘʤ. 

ɸʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʪʘʢʠʝ ʪʦʥʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʠ, ʢʘʢ ʩʠʣʘ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʠʣʠ ʜʠʥʘʤʠʢʘ ʞʝʩʪʦʚ ʥʘ ʩʝʥʩʦʨʥʳʭ ʵʢʨʘʥʘʭ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʈʠʪʤʠʯʥʦʩʪʴ ʧʝʯʘʪʠ ʠ ʭʘʨʘʢʪʝʨ ʫʜʘʨʦʚ ʧʦ 
ʢʣʘʚʠʰʘʤ ʚʣʠʷʶʪ ʥʘ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʣʦʞʝʥʠʡ ð ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʩʣʝʜʫʶʱʘʷ ʢʣʘʚʠʰʘ ʥʘʞʠ-
ʤʘʝʪʩʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʪʧʫʱʝʥʘ ʧʨʝʜʳʜʫʱʘʷ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 
ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʩʦʟʥʘʪʝʣʴʥʦʤʫ ʢʦʥʪʨʦʣʶ ʠʣʠ ʠʤʠʪʘʮʠʠ [6]. 

ʀʤʝʥʥʦ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ð ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʥʘʞʘʪʠʷʤʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ð 
ʦʙʨʘʟʫʶʪ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʥʘʜʝʞʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʢʣʘʚʠʘʪʫʨʥʦʤʫ ʧʦʯʝʨʢʫ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-
ʙʦʡ ʫʩʪʦʡʯʠʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ ʦʪʨʘʞʘʶʱʠʝ ʛʣʫ-
ʙʠʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʡʨʦʤʦʪʦʨʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʚʦʜʘ ʪʠʧʠʯʥʦʛʦ ʩʣʦʚʘ (ʨʠʩ. 3) ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʥʘʩʢʦʣʴʢʦ ʩʣʦʞ-
ʥʫʶ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʤʝʝʪ ʧʨʦʮʝʩʩ ʥʘʙʦʨʘ ʪʝʢʩʪʘ. 

 

 
ʉʡʪ. 3. ɻʩʞʥʞʦʦʙʸ ʝʡʙʜʩʙʥʥʙ ʛʛʧʝʙ ʪʤʧʛʙ çʨʙʩʧʤʵè 

 
ʂʘʞʜʘʷ ʢʣʘʚʠʰʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʦʤʝʥʪʘʤʠ ʥʘʞʘʪʠʷ ʠ ʦʪʧʫʩʢʘʥʠʷ, ʘ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʵʪʠʤʠ 

ʩʦʙʳʪʠʷʤʠ ʜʣʷ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʩʦʟʜʘʚʘʷ ʫʥʠʢʘʣʴʥʫʶ ʚʨʝʤʝʥʥʫʶ 
ʩʠʛʥʘʪʫʨʫ [7]. 

ʀʥʪʝʨʝʩʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ (ʵʢʨʘʥʥʳʭ) ʢʣʘʚʠʘʪʫʨ. 
ʍʦʪʷ ʦʥʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʨʷʪʴ ʩʠʣʫ ʥʘʞʘʪʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʦʯʝʚʠʜʥʳ. ɺʦ-ʧʝʨʚʳʭ, 
ʩʥʠʞʘʝʪʩʷ ʨʠʩʢ ʧʝʨʝʭʚʘʪʘ ʥʘʞʘʪʠʡ ʢʣʘʚʠʘʪʫʨʥʳʤʠ ʰʧʠʦʥʘʤʠ ð ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʨʝʛʠ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʩʪʨʠʨʫʶʱʠʤʠ ʚʚʦʜ ʩ ʬʠʟʠʯʝʩʢʦʡ ʢʣʘʚʠʘʪʫʨʳ [8]. ɺʦ-ʚʪʦʨʳʭ, ʫʩʪʨʘʥʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ ʢʣʘʚʠʘʪʫʨ ʩ ʨʘʟʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʦ-
ʣʫʯʘʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʝ ʩʨʝʜʩʪʚʦ ʚʚʦʜʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. 

ɼʣʠʥʘ ʧʘʨʦʣʴʥʦʡ ʬʨʘʟʳ ʦʧʨʝʜʝʣʷʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ. ʉʣʠʰʢʦʤ ʢʦ-
ʨʦʪʢʠʡ ʧʘʨʦʣʴ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʜʣʷ ʥʘʜʝʞʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʯʨʝʟʤʝʨʥʦ ʜʣʠʥʥʳʡ ʩʦʟʜʘʝʪ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ 
ʚʚʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʜʣʠʥʳ ʠ ʩʣʦʞʥʦʩʪʠ ʧʘʨʦʣʝʡ ʥʘ ʪʦʯʥʦʩʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʢʣʘʚʠʘʪʫʨʥʳʤ ʧʦʯʝʨʢʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 
ʜʦ 30 ʩʠʤʚʦʣʦʚ [9]. ʊʘʢʘʷ ʬʨʘʟʘ, ʥʘʙʠʨʘʝʤʘʷ ʤʥʦʛʦʢʨʘʪʥʦ, ʫʩʚʘʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʤʳʰʝʯʥʦʡ ʧʘʤʷʪʠ ʠ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʙʣʤʷʰʞʦʡʞ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʪʦʜʦʚ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʘʫʪʝʥʪʠ-
ʬʠʢʘʮʠʠ ʠ ʩʧʝʮʠʬʠʢʠ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʧʦʟʚʦʣʷʝʪ 
ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʛʨʘʮʠʷ ʪʝʭ-
ʥʦʣʦʛʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʦʝ ʨʝʰʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʦʜʠʬʠʢʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʘʨʦʣʴʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 
ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʙʦʨʘ [10]. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʜʦʣʞʘʝʪ ʚʚʦ-
ʜʠʪʴ ʧʨʠʚʳʯʥʳʡ ʧʘʨʦʣʴ, ʥʦ ʩʠʩʪʝʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʝʨʠʬʠʮʠʨʫʝʪ ʝʛʦ ʣʠʯʥʦʩʪʴ ʧʦ ʤʘʥʝʨʝ ʥʘʙʦʨʘ ʵʪʦ-
ʛʦ ʧʘʨʦʣʷ. ʊʘʢʘʷ ʜʚʫʭʬʘʢʪʦʨʥʘʷ ʩʭʝʤʘ ʩʦʭʨʘʥʷʝʪ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʝ ʪʨʝʙʫʷ ʦʪ ʩʦʪʨʫʜʥʠʢʦʚ 
ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʧʨʦʮʝʜʫʨ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʘ-
ʙʦʯʝʛʦ ʩʝʘʥʩʘ [11]. ɺ ʧʝʨʠʦʜ ʩ 2023 ʧʦ 2024 ʛʦʜ ʧʨʦʠʟʦʰʝʣ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ ʨʘʟʚʠʪʠʠ ʧʦʚʝʜʝʥʯʝ-
ʩʢʦʡ ʙʠʦʤʝʪʨʠʠ: ʧʨʦʠʟʦʰʣʘ ʢʦʥʚʝʨʛʝʥʮʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʪʝʭ-
ʥʦʣʦʛʠʷʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʚʘʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʧʨʦʬʠʣʠ ʨʠʩʢʘ. ʆʜʥʦ-
ʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʩʪʘʪʠʯʝʩʢʦʡ ʦʜʥʦʢʨʘʪʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʠ ʚʭʦʜʝ ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʤʦ-
ʥʠʪʦʨʠʥʛʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʝʩʩʠʠ ʨʘʙʦʪʳ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʘʱʠʱʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʭ ʩʠʩʪʝʤ, ʛʜʝ ʨʠʩʢʠ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʢʣʘʚʠʘʪʫʨʥʦʤʫ ʧʦʯʝʨʢʫ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʘʷ ʦʙʦʙʱʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʟʜʘʶʪ ʢʦʥʮʝʧ-
ʪʫʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ [14]. ʉʣʝʜʫʶʱʠʤ ʣʦʛʠʯʝʩʢʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝ-
ʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʜʦʩʪʠ-
ʞʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʦʧʠʩʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʨʨʝʢʪʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʢʘʢ ʬʫʥʢ-
ʮʠʶ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ ʩ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ: p_ʘʫʪ = F(S_ʋɺ). ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 
ʚʢʣʶʯʘʝʪ ʜʚʝ ʢʦʤʧʦʥʝʥʪʳ: ʤʘʢʩʠʤʠʟʘʮʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʝʛʠʪʠʤʥʳʭ ʧʦʣʴ-
ʟʦʚʘʪʝʣʝʡ p_ʘʫʪ1 = (1 ī p_ʣʦ) ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʘʢʦʥʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʩʠʩʪʝʤʳ ʠ ʤʘʢʩʠʤʠʟʘʮʠʶ ʚʝʨʦʷʪ-
ʥʦʩʪʠ ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʧʦʧʳʪʦʢ ʜʦʩʪʫʧʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ p_ʘʫʪ2 = (1 ī p_ʣʜ) ʧʨʠ ʧʦʧʳʪʢʘʭ 
ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʢʩʠʤʠʟʘʮʠʠ 
ʩʫʤʤʘʨʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ: p_ʘʫʪ = p_ʘʫʪ1 + p_ʘʫʪ2 Ÿ max. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦ-
ʧʝʨʚʳʭ, ʤʠʥʠʤʘʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ð ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʘʢʫʧʢʘ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʙʠʦ-
ʤʝʪʨʠʯʝʩʢʠʭ ʩʢʘʥʝʨʦʚ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ ʢʦʥʝʯʥʦ-
ʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ð ʩʦʪʨʫʜʥʠʢʠ ʆɺɼ ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʘʪʴ ʚ ʧʨʠʚʳʯʥʦʤ ʨʝʞʠʤʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʧʨʦʮʝʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ-ʪʨʝʪʴʠʭ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʝʰʝʥʠʷ ð ʩʠʩʪʝʤʘ 
ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʘ ʥʘ ʣʶʙʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ 
ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ ʢ ʩʧʝʮʠʬʠʢʝ ʨʘʙʦʪʳ ʨʘʟ-
ʣʠʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ɼʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʦʩʦʙʦ ʩʝʢʨʝʪʥʦʡ 
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ʠʥʬʦʨʤʘʮʠʝʡ, ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʙʦʣʝʝ ʩʪʨʦʛʠʝ ʧʦʨʦʛʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʧʝʨʩʦ-
ʥʘʣʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʜʦʧʫʩʪʠʤʳ ʙʦʣʝʝ ʤʷʛʢʠʝ ʢʨʠʪʝʨʠʠ. ɻʠʙʢʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʢʘʞ-
ʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʘʥʘʣʠʟʘ ʢʣʘʚʠʘʪʫʨʥʦʛʦ 
ʧʦʯʝʨʢʘ ʩ ʜʨʫʛʠʤʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ð ʜʠʥʘʤʠʢʦʡ ʜʚʠʞʝʥʠʡ ʤʳʰʠ, ʧʘʪ-
ʪʝʨʥʘʤʠ ʥʘʚʠʛʘʮʠʠ ʚ ʩʠʩʪʝʤʝ, ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʊʘʢʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʡ 
ʧʦʜʭʦʜ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 
ʥʝʠʥʚʘʟʠʚʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 
ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʦʚʩʝʜʥʝʚʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ð ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʨʘ-
ʙʦʪʦʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ð ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʚʘʨʠʘʮʠʷʤ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʤʝʪʨʠʯʝʩʢʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʢʣʘʚʠʘʪʫʨʥʦʤʫ ʧʦʯʝʨʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʟʨʝʣʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʩʠʣʝʥʠʷ 
ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɺʥʝʜʨʝ-
ʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳ-
ʩʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʘʢ ʚʥʝʰʥʠʤ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤ ʫʛʨʦʟʘʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʢʦʤ-
ʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʜʣʷ ʣʝʛʠʪʠʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ. 
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1. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɼʦʢʪʨʠʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʫʢʘʟ ʇʨʝ-

ʟʠʜʝʥʪʘ ʈʌ ʦʪ 05.12.2016 ˉ 646 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ð URL: 
http://publication.pravo.gov.ru/Document/View/0001201612060002 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.02.2020).  

2. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʂʦʥʮʝʧʮʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥ-
ʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2020 ʛʦʜʘ: ʧʨʠʢʘʟ ʄɺɼ ʈʦʩʩʠʠ ʦʪ 14.03.2012 ˉ 169 [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ð URL: http://policemagazine.ru/forum/showthread.php?t=3663 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 08.02.2020).  

3. ʌʉʊʕʂ ʈʦʩʩʠʠ. ʈʫʢʦʚʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪ. ʂʦʥʮʝʧʮʠʷ ʟʘʱʠʪʳ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 
ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 
ð URL: https://fstec.ru/component/attachments/download/299 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.02.2020).  

4. WyciŜlik Ğ., WylňŨek P. The Improved Biometric Identification of Keystroke Dynamics Based on 
Deep Learning Approaches // Sensors. ð 2024. ð Vol. 24, ˉ 12. ð P. 3763.  

5. Shadman R., Khan M.N. Keystroke Dynamics: Concepts, Techniques, and Applications // arXiv 
preprint. ð 2024. ð arXiv:2303.04605v3.  

6. Altwaijry N. Authentication by Keystroke Dynamics: The Influence of Typing Language // Applied 
Sciences. ð 2023. ð Vol. 13, ˉ 20. ð P. 11478.  

7. Piugie Y.B.W., Di Manno J., Rosenberger C., Charrier C. Keystroke Dynamics based User Authen-
tication using Deep Learning Neural Networks // 2022 International Conference on Cyberworlds (CW). ð 
2022. ð P. 220ï227.  

8. Risto H.N., Graven O.H. Fixed-text keystroke dynamics authentication data setðcollection and 
analysis // Annals of Telecommunications. ð 2024. ð Vol. 79. ð P. 731ï743.  

9. Teotia T., Sharma M., Elmiligi H. A comprehensive study of machine learning approaches for key-
stroke dynamics authentication // International Journal of Biometrics. ð 2023. ð Vol. 15, ˉ 5. ð P. 560ï586.  

10. Integrating deep learning and data fusion for advanced keystroke dynamics authentication // Com-
puter Standards & Interfaces. ð 2024. ð Vol. 91. ð P. 103871.  

11. Aljahdali A.O. Dynamic Keystroke Technique for a Secure Authentication System based on Deep 
Belief Nets // Engineering, Technology & Applied Science Research. ð 2023. ð Vol. 13, ˉ 3. ð P. 10847ï
10852.  

http://publication.pravo.gov.ru/Document/View/0001201612060002
http://policemagazine.ru/forum/showthread.php?t=3663
https://fstec.ru/component/attachments/download/299


82 WORLD OF SCIENCE 

 

XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

12. 2024 Insider Threat Report: Key Trends & Fixes // Cybersecurity Insiders. ð 2024.  
13. London J. How AI Can Revamp Behavioral Biometrics Security // Bank Info Security. ð 2025.  
14. Behavioral Biometrics & Device Intelligence 2024 vs 2023: From Niche Security to Unified Fraud 

Intelligence // Fintech Outlook. ð 2025.  
15. ʗʥʜʠʝʚ ʀ.ɹ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʜʣʷ ʙʳʩʪʨʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ð 2017. ð ̄  14. ð ʉ. 154ï157.  
16. ʂʘʟʘʥʮʝʚ ʀ.ʉ. ɸʥʘʣʠʟ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʚ ʧʨʦʮʝʩʩʘʭ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʤʝʥʳ ʦʧʝʨʘʪʦʨʘ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ð 2016. ð ̄  9. ð ʉ. 167ï169. 

  



WORLD OF SCIENCE 83 

 

XV International scientific conference | www.naukaip.ru 
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ǬǟǡǧǢǟǵǧǾ ǮǭǣǡǭǣǬǭǢǭ ǯǭǠǭǱǟ Ǭǟ 
ǭǰǬǭǡǤ ǬǤǶǤǱǩǧǴ ǧǦǭǠǯǟǥǤǬǧǨ 

ǰȒȊȑǿȌȍȁǿ ǟȔȇȏǿ ǡǿȔȋǿȌ  
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʇʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʅɸʅɸ, ɸʟʝʨʙʘʡʜʞʘʥ,  

 

ɹʦʦʧʫʙʯʡʸ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝ-
ʥʠʷ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʯʠʩ-
ʣʦʚʦʛʦ ʪʠʧʘ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʠʩʴʤʝʥʥʦʩʪʴ, ʨʝʯʴ, ʘ ʫʧʨʘʚʣʷʝʤʳʝ 
ʦʧʝʨʘʪʦʨʦʤ ʩʠʩʪʝʤʳ ʟʘʤʝʥʷʣʠʩʴ ʦʙʲʝʢʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɺʦʟʨʦʩ-
ʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞ-
ʥr ʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʯʝʪʢʠʡ ʧʦʜʭʦʜ ʢ 
ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʧʠʩʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʢʦʥʮʝʧʮʠʷ ʦʧʠʩʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ ʥʝ-
ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ. ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʝʦʧʨʝ-
ʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʀʩʧʦʣʴʟʫʷ ʵʪʫ ʤʝʪʦʜʦʣʦʛʠʶ, ʤʦʞʥʦ ʙʳʣʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦ-
ʩʪʴʶ ʚ ʢʦʥʮʝʧʮʠʷʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʋʧʦʤʷʥʫʪ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩ-
ʥʦʚʝ ʥʝʯʝʪʢʦʡ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫ-
ʝʤʳʝ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ, ʌʘʟʟʠʬʠʢʘʮʠʷ, ʄʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, 
ʗʨʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʨʘʥʠʮ. 

 
NAVIGATION OF AN UNDERWATER ROBOT BASED ON FUZZY IMAGES 

 
SULTANOVA A.V. 

 
Abstract: The main purpose of scientific research on the development of intelligent object management sys-
tems is to ensure that the system can process not only numerical data, but also various types of data such as 
images, writing, speech, and systems controlled by the operator are replaced by objects with intelligent con-
trol. The increased productivity of modern information systems makes it possible to use more sophisticated 
algorithms for processing and analyzing digital images. The article suggests a fuzzy approach to image pro-
cessing. Descriptive information and the concept of description are mainly related to uncertainty. Fuzzy logic is 
a good mathematical framework for dealing with uncertain information. Using this methodology, it was possible 
to manipulate uncertainty in image concepts. A mobile robot is mentioned as a basis for decision-making 
based on fuzzy visual information, and intelligent algorithms used in robotics are also considered. 
Keywords: Computer vision, Fuzzy logic, Fuzzification, Mobile robot, Brightness characteristics, Image 
processing, boundary recognition. 

 
1. ɻʞʝʞʦʡʞ 
ʈʦʙʦʪ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʝʭʘʪʨʦʥʥʳʭ ʠʟʜʝʣʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʬʝʨʳ ʫʩʣʫʛ. ʈʦʙʦʪ ʫʧʨʘʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ-ʦʧʝʨʘʪʦʨʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ, 
ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʫʧʨʘʚʣʷʣ ʨʦʙʦʪʦʤ ʠ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʣ ʟʘ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷʤʠ. ʈʘʙʦʪʘ, ʪʨʝʙʫʶʱʘʷ ʧʦ-
ʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʪʦʯʥʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʫʪʦʤʣʝʥʠʶ ʦʧʝʨʘʪʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʩʣʦʞʥʦʛʦ 
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ʫʧʨʘʚʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ. ʏʝʣʦʚʝʢ ʥʝ ʚʩʝʛʜʘ ʤʦ-
ʞʝʪ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʠ ʧʨʠʥʷʪʴ ʘʜʝʢʚʘʪʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʣʝʤʝʪʨʠʠ. ʕʪʦ 
ʪʘʢʞʝ ʟʘʤʝʜʣʷʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʠ ʛʠʙʢʦʩʪʴ ʨʦʙʦʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʦ, ʠʩʧʦʣʴ-
ʟʫʷ ʥʝʯʝʪʢʫʶ ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 
ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘ-
ʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ʇʦ-
ʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʦʙʠʣʴʥʦʤʫ ʨʦ-
ʙʦʪʫ ʜʝʡʩʪʚʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʤʠʢʨʦ-
ʵʣʝʢʪʨʦʥʠʢʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʝ, ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʚʝʡʝʨʘʭ, ʚ ʦʧʝʨʘʮʠʷʭ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʜʝʪʘ-
ʣʝʡ ʠ ʦʙʥʘʨʫʞʝʥʠʶ ʜʝʬʝʢʪʦʚ, ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʜʚʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪ.ʜ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ 
ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʀʩʧʦʣʴʟʫʷ ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʙ ʦʢʨʫʞʝʥʠʠ ʨʦʙʦʪʘ, 
ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʦʙʦʪʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʘʰʠʥʘʤʠ, ʘ 
ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʝʛʦ ʛʠʙʢʦʩʪʴ. ʄʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʝ ʟʨʝʥʠʝ, ʧʦʣʫʯʘʝʪ ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨ-
ʤʘʮʠʶ, ʚʳʯʠʩʣʷʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʦʣʦʞʝʥʠʝ ʮʝʣʠ [1]. ʄʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʚʠ-
ʜʝʦʠʥʬʦʨʤʘʮʠʶ ʠ ʚʠʟʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʦʩʪʦʚʝʨ-
ʥʳʭ ʜʘʥʥʳʭ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚʠʜʝʦʨʦʣʠʢʘʭ [2]. ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʤʝʨʘ ʦʙʳʯʥʦ 
ʫʣʘʚʣʠʚʘʝʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʰʫʤʳ ʠ ʧʦʤʝʭʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ [2,3]. ʇʦʣʫ-
ʯʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʯʝʨʝʟ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʫʶ ʚʠʟʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʜʝʡʩʪʚʠʡ ʠʣʠ ʦʧʨʝʜʝʣʝʥ-
ʥʳʭ ʧʦʩʪʫʧʢʦʚ, ʧʦʣʫʯʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩʚʷʟʘʥʥʫʶ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ [3,4]. ɺ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʫʩʣʦʚʥʦ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ. ʇʝʨʚʘʷ ʨʘʙʦʯʘʷ 
ʩʨʝʜʘ - ʵʪʦ ʠʟʚʝʩʪʥʘʷ ʨʘʙʦʯʘʷ ʩʨʝʜʘ, ʘ ʚʪʦʨʘʷ - ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʙʦʯʘʷ ʩʨʝʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 
ʙʣʘʛʦʜʘʨʷ ʤʘʰʠʥʥʦʤʫ ʟʨʝʥʠʶ, ʨʘʙʦʯʘʷ ʩʨʝʜʘ - ɻ ʪʦ ʠʟʚʝʩʪʥʘʷ ʩʨʝʜʘ, ʘ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʥʝʠʟʚʝʩʪʥʘ ʠ 
ʩʦʜʝʨʞʠʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʬʘʢʪʳ [4]. ʈʦʙʦʪ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʨʘʙʦʯʝʡ 
ʩʨʝʜʝ, ʠʣʠ ʠʥʪʝʨʝʩʫʶʱʫʶ ʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʟʘʧʠʩʳʚʘʝʪ ʝʝ ʚ ʢʘʯʝ-
ʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʊʝʭʥʦʣʦʛʠʷ Robot vision ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 
ʨʦʙʦʪʦʤ: ʦʧʠʩʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʮʝʥʝ - ʵʪʦ ʩʠʩʪʝʤʘ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʮʝʣʠ, ʠʣʠ ʜʘʥʥʳʝ ʦ ʜʚʠʞʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʠʩʢʘ ʠ 
ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʩʠʩʪʝʤʘ ʚʠʟʫʘʣʴʥʦʛʦ ʩʣʝʞʝʥʠʷ ʠ ʪ.ʜ. ʦʙʝʩʧʝʯʠʪʴ. [5]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʦʙ-
ʨʘʙʦʪʢʠ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ: 

- ʅʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ; 

- ʅʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠ ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʴʶ; 

- ɺʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘʤ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʝʨʪ-
ʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʲʝʢʪʦʚ, ʘʥʘʣʠʟʝ ʩʮʝʥ) 

2. ʇʚʩʙʚʧʫʣʙ ʛʡʠʬʙʤʵʦʴʮ ʡʠʧʚʩʙʟʞʦʡʢ 
ʉʫʪʴ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʚʝʜʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʬʦʨʤʫ, ʧʦʟʚʦ-

ʣʷʶʱʫʶ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʛʦ ʦʙʲʝʢʪʦʚ. ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʨʘʙʦʪʢʝ 
ʩʠʛʥʘʣʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʦʪʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ ʚʠʜʝʦʟʘʧʠʩʝʡ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʚʭʦʜʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠʣʠ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠ-
ʟʥʘʢʦʚ ʠʣʠ ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʦʧʠʩʘʥʠʝʤ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʨʝʚʦʣʶʮʠʷ, ʧʨʦʠʟʦʰʝʜʰʘʷ ʟʘ ʧʦ-
ʩʣʝʜʥʠʝ 20 ʣʝʪ, ʧʨʠʚʝʣʘ ʢ ʙʦʣʴʰʠʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʎʝʣʴ ʵʪʦʡ ʩʪʘʪʴʠ 
- ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʙʣʝʤʫ ʥʘʚʠʛʘʮʠʠ ʨʦʙʦʪʦʚ ʩ ʧʦʤʦʱʴʶ ʥʘʛʣʷʜʥʳʭ ʠʣʣʶʩʪʨʘʮʠʡ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦʩʥʦ-
ʚʘʥʘ ʥʘ ʚʠʟʫʘʣʴʥʳʭ ʜʘʪʯʠʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʚʝʙ-ʢʘʤʝʨʘ, ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʜʘʪʯʠʢʘʭ.[5,6]. ʕʢʩʧʝʨʪʳ ʠ ʫʯʝʥʳʝ 
ʥʘʜʝʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʉ ʨʘʟʚʠʪʠʝʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʠʚʘʣʦʩʴ, ʠ ʚ ʩʨʝʜʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘ-
ʣʠʟʫʝʪʩʷ ʟʨʠʪʝʣʴʥʦ-ʤʦʪʦʨʥʘʷ ʬʫʥʢʮʠʷ ʯʝʣʦʚʝʢʘ. 

ʄʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʚʠʜʝʦ- ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʠʟʚʣʝʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ 
ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦʟʘʧʠʩʝʡ [6]. ʆʙʨʘʙʦʪʢʘ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ (TVS) - ʵʪʦ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʨʛʘʥʘʤʠ ʟʨʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦ-
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ʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ ʚʤʝʩʪʦ ʚʠʟʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ. ʆʙʨʘʙʦʪʢʘ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʤʘ-
ʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ - ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, 
ʩʞʘʪʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʜʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ, ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʫʣʫʯʰʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 
ʠʟʦʙʨʘʞʝʥʠʡ, ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ [3]. ʀʟʦʙʨʘʞʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʫʩʪʨʦʡʩʪʚ - 
2D-ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʛʨʫʞʘʶʪʩʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʫʯʘʡʥʳʭ ʰʫʤʦʚ ʠ ʘʨʪʝʬʘʢʪʦʚ. ʋʩʪʨʘʥʝʥʠʝ ʰʫ-
ʤʦʚ, ʠʩʢʘʞʝʥʠʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ 
ʫʚʝʣʠʯʝʥʠʶ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʜʘʥʥʳʤʠ, ʫʜʘ-
ʣʝʥʠʶ ʬʫʥʢʮʠʡ, ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʩ-
ʧʦʟʥʘʚʘʥʠʷ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʞʠʤʘʝʪʩʷ ʥʝʥʫʞʥʘʷ ʠ ʫʣʫʯʰʘʝʪʩʷ 
ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʥʝ ʠʟʚʣʝʯʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʫʜʘʣʝʥʠʝ ʚʚʦʜʷʱʝʡ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʠ ʥʝ ʦʯʝʥʴ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

2.1 ʇʚʩʙʚʧʫʣʙ ʦʞʰʞʫʣʡʮ ʡʠʧʚʩʙʟʞʦʡʢ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʥʮʝʧʮʠʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠʟʦʙʨʘʞʝʥʠʡ 

ʍʘʤʠʜʦʤ ʊʠʞʫʰʝʤ ʠ ʜʨʫʛʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ ʧʦ ʘʥʘʣʠʟʫ ʧʘʪʪʝʨʥʦʚ ʠ ʤʘʰʠʥ-
ʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ (PAMI) ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɺʘʪʝʨʣʦʦ (Waterloo, ʆʥʪʘʨʠʦ, ʂʘʥʘʜʘ). ʂʦʥʮʝʧʮʠʷ ʥʝʯʝʪʢʦʡ 
ʣʦʛʠʢʠ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʝʝ ʧʨʠʤʝʥʝʥʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʮʠʬ-
ʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ, ʩʝʛʤʝʥʪʘ-
ʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪ.ʜ. ɺ ʧʨʦʰʣʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʣʠ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘ-
ʥʠʮ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ [3-9]. ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ ʥʘʰʣʘ ʤʥʦʞʝʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʠʤʝʥʝ-
ʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʦʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʥʝʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʧʦʢʘʟʳʚʘʶʱʝʝ 
ʚʳʩʦʢʫʶ ʢʦʥʪʨʘʩʪʥʦʩʪʴ, ʤʦʞʝʪ ʙʳʪʴ "ʭʦʨʦʰʠʤ". ʅʦ ʣʶʜʠ ʤʦʛʫʪ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʵʪʠ ʨʝ-
ʟʫʣʴʪʘʪʳ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʦʮʝʥʢʠ ʩʫʙʲʝʢʪʠʚʥʳ. ʕʪʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʥʦʩʪʴʶ ʠ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴʶ 
ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʯʝʣʦʚʝʢʘ ʠ ʤʘʰʠʥʳ. ɼʨʫʛʘʷ ʪʨʫʜʥʦʩʪʴ ʩʚʷ-
ʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʥʳʝ ʣʶʜʠ ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʦ ʤʝʞʣʠʯʥʦʩʪʥʦʝ 
ʨʘʟʣʠʯʠʝ ʪʘʢʞʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʦʨʠʷ ʥʝ-
ʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʙʳʣʘ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʘ ʢ ʚʦʧʨʦʩʘʤ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘ-
ʟʦʚ [10-11]. ʅʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʧʨʝʜʣʘʛʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ. 
ʆʙʨʘʙʦʪʢʘ ʥʝʯʝʪʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ - ʵʪʦ ʥʝʣʠʥʝʡʥʳʡ ʪʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ 
ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʚʣʘʜʝʥʠʷ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
ʧʠʢʩʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʝ, ʜʣʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ [11]. 

ʇʦʜ ʦʙʨʘʙʦʪʢʦʡ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʨʘʙʦʪʢʝ ʠʭ 
ʩʝʛʤʝʥʪʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʢʣʘʩʪʝʨʦʚ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʙ-
ʨʘʙʦʪʢʘ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʥʝʯʝʪʢʦʛʦ ʤʝʪʦʜʘ ʠ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʆʙʨʘʙʦʪʢʘ ʥʝʯʝʪʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 
ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: ʨʘʟʤʳʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʠʟʦʙ-
ʨʘʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʬʘʟʠʬʠʢʘʮʠʷ - ʛʝʥʝʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʅʘ ʵʪʘʧʝ ʬʨʘʟʠʬʠʢʘʮʠʠ ʙʘʟʦʚʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦ ʤʦʛʫʪ ʠʥʪʝʨ-
ʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʪʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʳ-
ʤʠ ʠ/ʠʣʠ ʥʝʪʦʯʥʳʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʘʧʦʚ ʬʘʟʟʠʬʠʢʘʮʠʠ ʠ ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫ ʥʘʩ 
ʥʝʪ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʥʝʯʝʪʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʦʵʪʦʤʫ ʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʧʦʤʦ-
ʱʴʶ ʥʝʯʝʪʢʠʭ ʤʝʪʦʜʦʚ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 
ʯʪʦ ʤʳ ʥʝ ʤʦʞʝʤ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ 
ʧʣʦʩʢʦʩʪʠ ʫʨʦʚʥʷ ʩʝʨʦʛʦ ʚ ʧʣʦʩʢʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʬʘʟʟʠʬʠʢʘʮʠʷ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʯʝʪʢʠʝ ʤʝʪʦ-
ʜʳ ʠʟʤʝʥʷʶʪ ʟʥʘʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʯʝʪʢʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʥʝʯʝʪʢʠʡ ʧʦʜʭʦʜ, ʦʩ-
ʥʦʚʘʥʥʳʡ ʥʘ ʧʨʘʚʠʣʘʭ, ʧʦʜʭʦʜ ʥʝʯʝʪʢʦʡ ʠʥʪʝʛʨʘʮʠʠ. ʆʙʨʘʙʦʪʢʘ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʝʯʝʪʢʠʭ ʧʦʜʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʥʠʤʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝ-
ʥʠʡ, ʩʝʛʤʝʥʪʦʚ ʠ ʥʝʯʝʪʢʠʭ ʢʣʘʩʪʝʨʦʚ. ɸʣʛʦʨʠʪʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʥʝʯʝʪʢʦʡ ʦʙʨʘʙʦʪ-
ʢʠ ʚ ʨʘʤʢʘʭ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

- ʟʘʭʚʘʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʝʙ-ʢʘʤʝʨʳ; 

- ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʝʨʦʝ; 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

- ʦʙʨʘʙʦʪʢʘ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. 
ʆʙʨʘʙʦʪʢʘ ʥʝʯʝʪʢʠʭ ʨʠʩʫʥʢʦʚ - ʧʦʣʝʟʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʯʝʪʢʠʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʯʝʪʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʟ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷ-
ʝʪʩʷ ʩʣʘʙʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ. ʅʝʯʝʪʢʠʝ ʧʨʠʟʥʘʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʪʝʨʤʠʥʘʭ ʥʝʯʝʪʢʠʭ ʢʣʘ-
ʩʪʝʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ Q ʢ ʵʪʦʤʫ ʢʣʘʩʪʝʨʫ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʝʯʝʪʢʠʝ 
ʢʣʘʩʪʝʨʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʥʝʯʝʪʢʫʶ ʬʦʨʤʫ, ʪʦ ʝʩʪʴ ʪʦʯʢʠ, ʦʪʨʘʞʘʶʱʠʝ 
ʠʟʦʙʨʘʞʝʥʠʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʯʝʪʢʦʡ ʬʦʨʤʝ.  ʅʝʯʝʪʢʦʝ ʦʧʠʩʘʥʠʝ - ʵʪʦ ʦʧʠʩʘʥʠʝ ʪʦʯʝʢ, 
ʦʪʨʘʞʘʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ʅʝʯʝʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ὓ ὑ Ὂ , 

ʛʜʝ ὑ   - ʦʧʝʨʘʪʦʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɼʠʩʢʨʝʪʥʳʡ ʩʣʫʯʘʡ  ‘ὼȟώ ὑ ὪὼȟώȟὊ.  ɺ ʥʝʤ ɛ(x,y) 

- ʵʪʦ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. X_j - ʧʦʜ ʥʝʯʝʪʢʠʤ ʧʨʠʟʥʘʢʦʤ ʧʦʥʠʤʘʶʪʩʷ 
ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ X. 

 
ʀʟʚʝʩʪʥʦ ʤʥʦʛʦ ʪʠʧʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʉʨʝʜʠ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

 
ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʠʢʩʝʣʝʡ - ʵʪʦ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʡ ʩʝʛʤʝʥʪʠʨʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʣʘʩʩʠʬʠ-

ʮʠʨʫʷ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʐʫʤ ʠ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ 
ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʤʦʛʫʪ ʟʘʪʨʫʜʥʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʠʢʩʝʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʝʥ-
ʥʦʛʦ ʯʠʩʣʘ ʧʦʤʦʛʘʝʪ ʧʨʝʦʜʦʣʝʪʴ ʪʘʢʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ X ʟʘʜʘʥʦ ʚ 
ʚʠʜʝ ʥʝʯʝʪʢʦʛʦ ʤʘʩʩʠʚʘ ʨʘʟʤʝʨʦʤ NĬM. ʀʩʧʦʣʴʟʫʷ ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʚ ʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ, 
ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ: 

 

ɻʜʝ, π ‘ ρȟ   m = 1, 2. . .M,  n = 1, 2 . . .N 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʘʚʠʣʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʙʳʣʠ ʫʣʫʯʰʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ 25 ʥʝʯʝʪʢʠʭ ʚʳʙʦʨʦʢ, ʜʘʚʘʡʪʝ ʠʟʤʝʥʠʤ ʠʭ ʧʦʣʝ ʥʘ ʥʝʯʝʪʢʦʝ ʧʦʣʝ, ʘ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʤʘʩʢʠ 
ʣʝʛʢʦ ʚʳʜʝʣʠʤ ʠʟʦʙʨʘʞʝʥʠʝ, ʦʧʨʝʜʝʣʠʤ ʩʪʝʧʝʥʴ ʠʩʢʘʞʝʥʠʷ ʠʣʠ ʠʥʪʫʠʪʠʚʥʦ ʚʳʯʠʩʣʠʤ ʥʝʯʝʪʢʠʡ ʠʥ-
ʜʝʢʩ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʢʘʞʜʦʡ ʚʳʙʦʨʢʦʡ ʠ ʦʨʠʛʠʥʘʣʦʤ.  ɺr -
ʙʨʘʚ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʞʜʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ, ʤʳ ʧʨʝʦʙʨʘʟʫʝʤ ʠʭ ʦʙʨʘʪʥʦ ʚ ʠʩʭʦʜ-
ʥʫʶ ʦʙʣʘʩʪʴ (0 ï 255) ʠ ʜʦʣʞʥʳ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʝʛʦ ʤʘʩʩʠʚʘ 5x5 
ʧʠʢʩʝʣʝʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ. ʊʝʧʝʨʴ ʤʳ ʤʘʩʰʪʘʙʠʨʫʝʤ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 
ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʟʘʜʘʥʥʳʭ ʧʠʢʩʝʣʝʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ.(ʩʤ. ʪʘʙʣʠʮʘ 1) 
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ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʷ ‘   ʚ ʚʠʜʝ: ‘ = ‘ ‘ ‘ ‘ Ⱦτ.  
ʂʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʥʪʫʨʳ ʤʝʞʜʫ ʜʚʫʤʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʦʙʣʘʩʪʷʤʠ. 

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʣʷ ʥʝ ʟʘʜʘʥʳ ʩ ʪʦʯʥʦʩʪʴʶ, ʥʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʤʝʞʜʫ ʜʚʫʤʷ ʦʪʜʝʣʴʥʳʤʠ ʧʠʢʩʝʣʷʤʠ ʥʝ ʚʩʝʛʜʘ ʦʪʨʘʞʘʶʪ ʢʨʘʡʥʠʝ ʪʦʯʢʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ 
ʨʘʟʥʠʮʘ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʵʬʬʝʢʪ ʪʝʥʠ. 

3. ʅʧʝʞʤʡʩʧʛʙʦʡʞ ʪʡʪʫʞʥʴ 
ʆʙʨʘʙʦʪʢʘ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: ʬʘʟʟʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ 

F, ʥʝʯʝʪʢʠʡ ʚʳʚʦʜ ʟʥʘʯʝʥʠʡ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʠʩʪʝʤʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ, ʠ ʜʝʬʘʟʟʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘ-
ʞʝʥʠʡ D. ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʝʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʵʪʘʧʝ (ʩʠʩʪʝʤʘ ʥʝʯʝʪʢʦ-
ʛʦ ʚʳʚʦʜʘ M). ʇʦʩʣʝ ʧʝʨʝʚʦʜʘ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʫʨʦʚʥʷ ʩʝʨʦʛʦ ʥʘ ʬʘʟʟʠʬʠʢʘʮʠʶ ʩʠʩʪʝʤʘ ʥʝʯʝʪ-
ʢʦʛʦ ʚʳʚʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʌʘʟʟʠʬʠʢʘʮʠʷ ï ʢʦʜʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠʟʦʙʨʘ-
ʞʝʥʠʷ ʠ ʜʝʬʘʟʟʠʬʠʢʘʮʠʷ ï ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʟʦʙʨʘʞʝ-
ʥʠʷ ʥʝʯʝʪʢʠʤʠ ʤʝʪʦʜʘʤʠ.  ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ ʚ 
ʥʝʠʟʚʝʩʪʥʦʡ ʩʨʝʜʝ. ʉʨʝʜʘ, ʩʦʜʝʨʞʘʱʘʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʝʧʷʪʩʪʚʠʡ, ʧʦʣʥʦʩʪʴʶ ʥʝʠʟʚʝʩʪʥʘ ʨʦʙʦʪʫ, ʠ 
ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʜʦʣʞʥʘ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʜʘʪʯʠʢʘʤʠ ʧʨʠʙʣʠʞʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʤʠ ʥʘ ʢʦʨʧʫʩʝ ʨʦʙʦʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ ʚʟʷʪ ʧʦʜʚʦʜʥʳʡ ʨʦʙʦʪ. 

ɸʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʢʣʘʩʪʝʨʦʚ, 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ: 

- ʟʘʛʨʫʞʘʝʪʩʷ ʬʦʨʤʘ ʚʚʦʜʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʝ ʨʘʟʤʝʨʳ: M = ʰʠʨʠʥʘ, n = ʚʳʩʦʪʘ. 

- ʝʩʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʮʚʝʪʥʦʝ, ʧʨʝʦʙʨʘʟʫʡʪʝ ʝʛʦ ʚ ʦʪʪʝʥʢʠ ʩʝʨʦʛʦ. ʇʝʨʝʙʝʨʝʤ ʧʠʢʩʝʣʠ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʠ ʟʘʧʠʰʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʷ Õ0 ʚ ʚʠʜʝ : ‘ = ‘ ‘ ‘ ‘ Ⱦτ . 
- ʇʝʨʝʩʯʠʪʘʡʪʝ ʧʠʢʩʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝ ʬʫʥʢʮʠʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʢʨʘʶ. ʜʘʚʘʡʪʝ ʚʩʧʦʤʥʠʤ ʬʫʥʢʮʠʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʮʝʥʝ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 
(ʤʘʢʩ.). 

- ɼʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʠʟʤʝʥʠʪʝ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʨʘʟʜʝʣʠʚ ʝʛʦ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-
ʥʠʝ. 

- ʉʦʟʜʘʡʪʝ ʩʪʨʫʢʪʫʨʫ. ʆʧʨʝʜʝʣʠʪʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʨʦʛʦ, ʠʩʧʦʣʴʟʫʷ  

 
ʬʦʨʤʫʣʫ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ:  
ʌʦʨʤʘʪ jpeg. ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʘʡʣ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʤʝʨʦʚ (m=290, n=174)  

ʧʠʢʩʝʣʝʡ. ʇʦʣʫʯʝʥʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 202, Õ_opt=0,55. 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʙʳʣ ʩʤʦʜʝʣʠʨʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MATLAB. 

ʀʟʦʙʨʘʞʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʥʝʯʝʪʢʠʤ ʩʧʦʩʦʙʦʤ, ʚʳʛʣʷʜʷʪ ʙʦʣʝʝ ʧʣʘʚʥʳʤʠ, ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʰʫʤʘ ʠ 
ʦʙʣʘʜʘʶʪ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʥʝʯʝʪʢʠʭ ʫʩʣʦʚʠʡ (ʨʠʩ.1,2). 
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ʉʡʪ. 1.    ʙ) ɻʮʧʝʦʧʞ ʡʠʧʚʩʙʟʞʦʡʞ              ʚ) ʦʞʰʞʫʣʧʞ ʡʠʧʚʩʙʟʞʦʡʞ 

 

 
ʉʡʪ. 2. ʙ) ʊʧʪʫʙʛ ʛʮʧʝʦʴʮ ʡ ʛʴʮʧʝʦʴʮ ʝʙʦʦʴʮ;  

ʚ)ʜʩʙʭʡʣ ʭʬʦʣʯʡʢ ʡʪʮʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ ʪ ʡʪʨʧʤʵʠʧʛʙʦʡʞʥ ʩʞʝʙʣʫʧʩʙ FIS 
 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʚ ʜʠʘʧʘʟʦʥʝ [0-1].   ʈʝ-
ʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 
ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ 
ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ 
ʥʘʤ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ FIS ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ 
ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʜʚʦʡʥʳʭ ʛʨʘʥʠʮ. 

 

 
ʉʡʪ. 3. ʈʡʣʪʞʤʡ ʡʠʧʚʩʙʟʞʦʡʸ 



WORLD OF SCIENCE 89 

 

XV International scientific conference | www.naukaip.ru 

4. ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʧʨʝʜʩʪʘʚʠʣʠ ʘʣʛʦʨʠʪʤ ʥʘʚʠʛʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʝʯʝʪʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, ʠ ʧʦ-

ʢʘʟʘʣʠ ʚ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʥʘʧʨʘʚʣʷʪʴ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʩ ʦʪʢʘʣʠʙʨʦ-
ʚʘʥʥʦʡ ʢʘʤʝʨʦʡ ʚ ʥʝʠʟʚʝʩʪʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʥʘ ʙʦʣʝʝ ʧʨʦʭʦʜʠʤʫʶ ʤʝʩʪʥʦʩʪʴ, ʥʝ ʚʩʪʨʝʯʘʷ ʧʨʝʧʷʪ-
ʩʪʚʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠʩ-
ʧʦʣʴʟʦʚʘʣʘʩʴ ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʨʦʙʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʠ ʥʝʯʝʪʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ʇʨʦʮʝʩʩ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʧʦʤʦʛʘʝʪ ʨʦʙʦ-
ʪʫ ʧʦʣʫʯʠʪʴ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʝʡʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʘ 
ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʚ ʢʦʥʮʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. 
ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʜʘʧʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ-
ʩʷ ʟʜʝʩʴ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʧʠʩʘʥʠʷ.  
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Abstract: The article is devoted to the study of fire safety issues in medical institutions that pose a high risk 
due to the presence of electrical and medical equipment, oxygen systems, and combustible chemical prod-
ucts. It provides a historical overview of the evolution of approaches to ensuring fire safety in medical institu-
tions in Russia and around the world, and a comparative analysis of domestic and foreign practices. The arti-
cle suggests ways to improve the existing system by combining regulatory requirements and risk-based man-
agement methodologies. 
Key words: fire safety, medical facility, fire statistics, international comparison, prevention, regulatory re-
quirements. 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʵʣʝʢʪʨʦʥʘʩʳʱʝʥʥʦʩʪʴʶ ʠ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʘʮʠʝʥʪʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦ-
ʷʪʝʣʴʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʝʚʨʘʱʘʝʪ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʚ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʯʪʦ 
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ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1, 2].  
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʘʙʠʣʴʥʦʡ ʫʛʨʦʟʝ ʧʦʞʘʨʦʚ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝ-

ʥʠʷʭ. ɽʞʝʛʦʜʥʳʝ ʩʣʫʯʘʠ ʚʦʟʛʦʨʘʥʠʡ ʚ ʪʘʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʘʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʩʦ-
ʮʠʘʣʴʥʳʡ ʫʱʝʨʙ. ʆʙʩʪʘʥʦʚʢʘ ʩ ʧʦʞʘʨʘʤʠ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʘ ʦʙʲʝʢʪʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠ-
ʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘ 2020-2024 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. 

ʅʘʧʨʠʤʝʨ, ʚ ʈʦʩʩʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʟʜʨʘʚʦʦʭʨʘ-
ʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2024 ʛʦʜʳ, ʩʦʭʨʘʥʷʶʪʩʷ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʛʠʙʝʣʠ ʣʶʜʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ ʫʩʪʘʨʝʚʘ-
ʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 
ʧʨʦʬʠʣʘʢʪʠʢʘ ʚʦʟʛʦʨʘʥʠʡ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʩʥʠʟʠʣʦʩʴ ʩ 36 ʯʝʣʦʚʝʢ ʚ 2020 ʛʦʜʫ ʜʦ 5 ʯʝʣʦʚʝʢ ʚ 
2024 ʛʦʜʫ, ʦʜʥʘʢʦ ʧʨʷʤʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʫʚʝʣʠʯʠʣʩʷ ʩ 29843 ʪʳʩʷʯ ʨʫʙʣʝʡ ʚ 2020 ʛʦʜʫ ʜʦ ʤʘʢ-
ʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 60786 ʪʳʩʷʯ ʨʫʙʣʝʡ ʚ 2023 ʛʦʜʫ [3]. 

 
ʋʙʚʤʡʯʙ 1 

ʇʚʪʫʙʦʧʛʣʙ ʪ ʨʧʟʙʩʙʥʡ ʡ ʡʮ ʨʧʪʤʞʝʪʫʛʡʸʥʡ ʦʙ ʧʚʳʞʣʫʙʮ ʠʝʩʙʛʧʧʮʩʙʦʞʦʡʸ ʡ ʪʧʯʡʙʤʵʦʧʜʧ ʧʚ-
ʪʤʬʟʡʛʙʦʡʸ ʠʙ 2020-2024 ʜʜ. 

ʈʙʩʙʥʞʫʩʴ 
 ʨʧʟʙʩʙ 

ɼʧʝ 

2020 2021 2022 2023 2024 

ʃʧʤʡʰʞʪʫʛʧ ʨʧ-
ʟʙʩʧʛ, ʞʝ. 

265 285 294 261 286 

ʈʩʸʥʧʢ 
ʥʙʫʞʩʡʙʤʵʦʴʢ 
ʬʲʞʩʚ, ʫʴʪ. 
ʩʬʚ. 

29843 36961 39002 60786 31356 

ʈʧʜʡʚʤʧ, ʰʞʤ. 36 16 12 4 5 

 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʢʣʶʯʘʶʪ [3]: 

- ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʢʠʩʣʦʨʦʜʥʳʭ ʫʩʪʘʥʦʚʦʢ; 

- ʥʝʧʨʘʚʠʣʴʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ; 

- ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʣʝʞʘʱʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠ-
ʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʦʚʳʰʘʶʱʠʤʠ ʧʦʞʘʨʥʳʝ ʨʠʩʢʠ: 

- ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʘʮʠʝʥʪʦʚ, ʥʝ ʩʧʦʩʦʙʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ; 

- ʥʘʣʠʯʠʝ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʛʝʥʝʨʠ-
ʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ; 

- ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʣʝʢʘʨʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʣʝʛʢʦʛʦʨʶʯʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ; 

- ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʣʘʤʝʥʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ [4]. 

ʆʩʦʙʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʞʘʨʦʚ ʥʦʯʴʶ, ʢʦʛʜʘ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʝʨʩʦʥʘʣʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʝʞʫʨʩʪʚʝ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʨʝʘʢʮʠʶ ʥʘ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɼʦ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʧʦʜʭʦʜ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʦʩʠʣ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʠ ʭʘ-
ʦʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ, ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʩʪʨʦʠʣʠʩʴ 
ʙʝʟ ʫʯʝʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʧʝʨʚʳʭ ʟʘʢʦʥʦ-
ʜʘʪʝʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ ʚ ʉʉʉʈ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ 
ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʦʡ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʝʨʚʦʝ ʥʦʨʤʘʪʠʚʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ 
ʙʳʣʦ ʧʨʠʥʷʪʦ ʚ 1960-ʭ ʛʦʜʘʭ, ʯʪʦ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʩʦʟʜʘʥʠʶ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ [5, 6]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʷʪʳʝ ʤʝʨʳ, ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʦʩʪʘʣʠʩʴ ʥʝʨʝʰʝʥʥʳʤʠ ʚʧʣʦʪʴ ʜʦ ʢʦʥʮʘ XX ʚʝʢʘ. 
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ʄʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ, ʧʨʦʜʦʣʞʘʶʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ, ʯʪʦ ʧʦ-
ʨʦʞʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʨʠʩʢʠ. ʉʝʛʦʜʥʷʰʥʷʷ ʩʠʪʫʘʮʠʷ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʨʳʚ ʤʝʞʜʫ ʶʨʠʜʠʯʝʩʢʠʤʠ 
ʥʦʨʤʘʤʠ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʜʝʣ. ʇʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ ʦ ʚʘʞʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ. 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʢʨʫʧʥʳʡ ʧʦʞʘʨ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ 2023 ʛʦʜʫ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 
ʙʦʣɹʥʠʮʝ ʅʦʚʦʩʠʙʠʨʩʢʘ (ʨʠʩ. 1), ʛʜʝ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʨʝʤʦʥʪʝ ʢʨʦʚʣʠ ʦʛʥʸʤ ʙʳʣʦ ʦʭʚʘʯʝʥʦ ʦʢʦʣʦ 
1800 ʤĮ, ʦʜʥʘʢʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʫʜʘʣʦʩʴ ʠʟʙʝʞʘʪʴ. 

 

 
ʉʡʪ. 1. ʃʩʬʨʦʴʢ ʨʧʟʙʩ ʛ ʡʷʦʞ 2023 ʜʧʝʙ ʛ ʏʞʦʫʩʙʤʵʦʧʢ ʣʤʡʦʡʰʞʪʣʧʢ ʚʧʤʵʦʡʯʞ ʆʧʛʧʪʡʚʡʩʪʣʙ 

 
ʆʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ɺʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʚʚʝʜʝʥ ʧʨʠʥʮʠʧ ʨʠʩʢ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʫʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʞʜʦʛʦ ʫʯʨʝ-
ʞʜʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʧʘʮʠʝʥʪʘ, ʚʦʟʨʘʩʪ ʟʜʘʥʠʷ, ʪʠʧ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ ʠ ʩʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦ-
ʩʪʠ ʦʪ ʚʦʟʛʦʨʘʥʠʷ [7, 8]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʟʘʧʘʜʥʦʛʦ ʦʧʳʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʠʤʝʥʝʥʠʷ 
ʪʝʭʥʦʣʦʛʠʡ çʫʤʥʦʛʦ ʜʦʤʘè, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʝ ʩʠʩʪʝʤ 
ʪʨʝʚʦʞʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʧʦʟʚʦʣʠʣʘ ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʦʚʳ-
ʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʭʨʘʥʳ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʠ ʧʘʮʠʝʥʪʦʚ [8]. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚʢʣʶʯʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʩʚʝʪʦ-
ʦʪʨʘʞʘʶʱʫʶ ʤʘʨʢʠʨʦʚʢʫ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʠ ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ. ɺʩʝ ʵʪʦ 
ʧʦʤʦʛʘʝʪ ʙʳʩʪʨʝʝ ʨʘʩʧʦʟʥʘʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʦʯʘʛʠ ʚʦʟʛʦʨʘʥʠʷ ʠ ʥʝʤʝʜʣʝʥʥʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠ-
ʤʳʝ ʤʝʨʳ. 

ʈʦʩʩʠʡʩʢʠʡ ʧʦʜʭʦʜ ʦʪʣʠʯʘʝʪʩʷ ʞʝʩʪʢʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʦʡ, ʨʝʛʫʣʠʨʫʝʤʦʡ ʨʷʜʦʤ ʬʝʜʝʨʘʣʴʥʳʭ 
ʟʘʢʦʥʦʚ (ˉ 69-ʌɿ, ˉ 123-ʌɿ) [9, 10] ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʍʦʪʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʤʠʥʠʤʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʥʘ ʦʩʪʘʚʣʷʝʪ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʨʝʘʣʠʷʤ. 

ɻʣʘʚʥʳʝ ʧʨʦʙʣʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ: 

- ʬʠʟʠʯʝʩʢʦʤ ʠʟʥʦʩʝ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ; 

- ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ; 

- ʜʝʬʠʮʠʪʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 2. 
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ʋʙʚʤʡʯʙ 2 
ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʣʤʷʰʞʛʴʮ ʙʪʨʞʣʫʧʛ ʨʧʟʙʩʦʧʢ  

ʚʞʠʧʨʙʪʦʧʪʫʡ ʛ ʥʞʝʡʯʡʦʪʣʡʮ ʬʰʩʞʟʝʞʦʡʸʮ 

ʃʩʡʫʡʰʞʪʣʡʢ ʙʪʨʞʣʫ ʉʧʪʪʡʢʪʣʙʸ ʍʞʝʞʩʙʯʡʸ ʀʙʨʙʝʦʴʞ ʪʫʩʙʦʴ 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ɾʸʩʪʢʦʝ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ɻʠʙʢʠʡ ʧʦʜʭʦʜ, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʆʨʛʘʥʠʟʘʮʠʷ ɻ ʚʘʢʫʘʮʠʠ ʏʘʩʪʦ ʬʦʨʤʘʣʴʥʦ ʩʦʙʣʶʜʘʝʪʩʷ ʈʝʛʫʣʷʨʥʳʝ ʨʝʘʣʴʥʳʝ ʪʨʝʥʠʨʦʚʢʠ 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʆʛʨʘʥʠʯʝʥʥʦ ɸʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʇʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ ʅʝʜʦʩʪʘʪʦʯʥʘʷ ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ 

 
ʈʘʙʦʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʦʩʪʘʝʪʩʷ ʦʩʪʨʦʡ ʪʝʤʦʡ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʫʛʨʦʟʦʡ ʟʜʦʨʦʚʴʶ ʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 
ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʅʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʩʪʨʘʥʝʥʠʶ ʧʦʞʘʨʥʳʭ ʨʠʩʢʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʢʘʢ ʪʝʭʥʠ-
ʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ, ʪʘʢ ʠ ʫʣʫʯʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ. 

ʊʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʢʨʝʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, 
ʫʯʠʪʳʚʘʷ ʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʨʦʬʠʣʴ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʜʫʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜ-
ʥʦʡ ʧʨʘʢʪʠʢʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʨʦʩʩʠʡʩʢʠʤ ʨʝʘʣʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʩʪʘʥʝʪ 
ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʪʱʘʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʦ-
ʩʪʦʷʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ. 
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Abstract: The global cultural industry stands at a pivotal juncture, with artificial intelligence (AI) emerging as a 
transformative force in its evolution from quantitative expansion to qualitative improvement. This transition is 
characterized by the integration of intelligent technologies that enhance creative processes, operational effi-
ciency, and consumer engagement. The logical paradigm of AI's role unfolds not as a mere technological up-
grade but as a fundamental restructuring of how cultural content is produced, distributed, and consumed. By 
leveraging capabilities such as machine learning, natural language processing, and computer vision, AI intro-
duces new models of cultural management and audience interaction, fostering an ecosystem where innovation 
and tradition coalesce. This analysis explores the mechanisms through which AI catalyzes this shift, ensuring 
the cultural industry's growth is both sustainable and aligned with contemporary digital realities, ultimately con-
tributing to a more dynamic and resilient creative economy. 
Key words: Artificial Intelligence Paradigm, Cultural Industry Upgrading, High-Quality Development, Intelligent 
Technology Integration, Cultural Innovation, Digital Transformation, Logical Model 
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ɹʦʦʧʫʙʯʡʸ: ɻʣʦʙʘʣʴʥʘʷ ʠʥʜʫʩʪʨʠʷ ʢʫʣʴʪʫʨʳ ʧʝʨʝʞʠʚʘʝʪ ʧʝʨʝʣʦʤʥʳʡ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 
ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʩʠʣʦʡ ʚ ʝʝ ʵʚʦʣʶʮʠʠ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʢ ʢʘ-
ʯʝʩʪʚʝʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʕʪʦʪ ʧʝʨʝʭʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʪʚʦʨʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʧʝʨʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʦʚʣʝʯʝʥʠʝ ʧʦʪʨʝ-
ʙʠʪʝʣʝʡ. ʃʦʛʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ ʨʦʣʠ ʀʀ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʧʨʦʩʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʠ, ʘ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʢʫʣʴ-
ʪʫʨʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʀʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʘʢ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʷʟʳʢʘ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʀʀ ʚʥʝʜʨʷʝʪ ʥʦʚʳʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢʫʣʴʪʫʨʦʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
ʘʫʜʠʪʦʨʠʝʡ, ʩʦʟʜʘʚʘʷ ʵʢʦʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʩʦʯʝʪʘʶʪʩʷ ʠʥʥʦʚʘʮʠʠ ʠ ʪʨʘʜʠʮʠʠ. ɺ ʜʘʥʥʦʤ ʘʥʘʣʠʟʝ ʠʩ-
ʩʣʝʜʫʶʪʩʷ ʤʝʭʘʥʠʟʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʢʘʪʘʣʠʟʠʨʫʝʪ ʵʪʦʪ ʩʜʚʠʛ, ʦʙʝʩʧʝ-
ʯʠʚʘʷ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʠʥʜʫʩʪʨʠʠ ʢʫʣʴʪʫʨʳ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʝ ʩʦʚʨʝʤʝʥʥʳʤ ʮʠʬʨʦʚʳʤ ʨʝʘʣʠʷʤ, ʯʪʦ ʚ 
ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʢʨʝʘʪʠʚʥʦʡ ʵʢʦʥʦʤʠʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʇʘʨʘʜʠʛʤʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʄʦʜʝʨʥʠʟʘʮʠʷ ʠʥʜʫʩʪʨʠʠ ʢʫʣʴʪʫʨʳ, ʂʘʯʝ-
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ʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʀʥʪʝʛʨʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʂʫʣʴʪʫʨʥʳʝ ʠʥʥʦʚʘʮʠʠ, ʎʠʬʨʦʚʘʷ 
ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

 
The foundation of AI's impact on the cultural industry lies in its capacity to augment and redefine crea-

tive processes. Traditional cultural production, often reliant on human ingenuity alone, is being transformed by 
AI's ability to generate, optimize, and personalize content. AI-driven tools enable the creation of digital arti-
facts, such as using generative adversarial networks (GANs) to produce visual art or compose music, thereby 
expanding the boundaries of artistic expression. Beyond mere content creation, AI significantly enhances pro-
duction efficiency. In the film and gaming sectors, AI algorithms streamline tasks like video editing, special ef-
fects rendering, and character animation, reducing both time and costs. This efficiency is coupled with im-
proved personalization; AI's data analytics capabilities allow for the tailoring of cultural experiences to individu-
al preferences. Streaming platforms like Netflix and Spotify utilize machine learning to analyze user behavior 
and offer highly customized recommendations, thereby increasing engagement and satisfaction. This synergy 
of creativity, efficiency, and personalization positions AI as a cornerstone in the modernization of cultural pro-
duction, ensuring that outputs are not only innovative but also economically viable and widely accessible. 

In cultural heritage preservation, AI acts as a vital tool for safeguarding and revitalizing tangible and in-
tangible cultural assets. Technologies such as high-resolution 3D scanning and AI-powered reconstruction 
algorithms are employed to create digital twins of historical monuments, artifacts, and archaeological sites.  
Such as projects like the digital restoration of ancient manuscripts or the virtual reconstruction of damaged 
heritage sites leverage AI to enhance the accuracy and detail of these replicas, ensuring that cultural treasures 
are preserved for future generations. Moreover, AI facilitates broader access to heritage through virtual muse-
ums and augmented reality (AR) experiences. Institutions like the British Museum and the Louvre have inte-
grated AR to offer immersive tours, allowing global audiences to explore collections remotely. These applica-
tions not only protect cultural heritage from risks like decay or disaster but also democratize access, fostering 
a deeper appreciation of history and culture across diverse demographics. 

The integration of AI into the cultural industry introduces new operational paradigms that enhance mar-
ket intelligence and economic resilience. By analyzing vast datasets from social media, transaction records, 
and consumer feedback, AI algorithms can identify emerging trends, predict audience demand, and optimize 
inventory management. This data-driven approach enables cultural enterprises, from publishing houses to 
music labels, to make informed decisions about product development and marketing strategies, thereby reduc-
ing risks and maximizing returns. AI-powered sentiment analysis can gauge public reaction to cultural events 
or releases, allowing for real-time adjustments in promotional campaigns. Economically, AI contributes to 
growth by opening new revenue streams through personalized advertising, dynamic pricing models, and virtual 
experiences. The arts and cultural sector grew at more than twice the rate of the total economy between 2022 
and 2023, according to new data from the Arts and Cultural Production Satellite Account (ACPSA), a product 
of the National Endowment for the Arts and the Bureau of Economic Analysis (BEA).  In the U.S., the arts and 
cultural sector demonstrated this potential by adding over $1.2 trillion to the GDP in 2023, outperforming many 
traditional industries [1]. Similarly, in the UK, The GVA of the Creative Industries was estimated 
at Ã123.03bn (or 5.37% of total UK GVA) between January 2024 and December 2024, highlighting their signif-
icant economic role [2]. This evidence underscores how AI-driven efficiencies not only bolster the financial 
sustainability of cultural ventures but also amplify their contribution to national economies. 

The transformative role of AI in the cultural sector extends to talent development and organizational 
management, fostering a new generation of skilled professionals. AI technologies necessitate a workforce pro-
ficient in digital tools, prompting educational institutions and industry players to collaborate on training pro-
grams in areas like data analytics, AI ethics, and digital content creation. Universities are increasingly offering 
courses that blend traditional cultural studies with technical skills, ensuring that graduates can navigate the 
complexities of a digitized industry. Within organizations, AI streamlines administrative tasksðsuch as sched-
uling, budgeting, and customer serviceðthrough automation, freeing up human resources for more creative 
and strategic roles. This shift not only improves operational efficiency but also encourages a culture of innova-
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tion, as employees can focus on high-value activities like curation, storytelling, and community engagement. 
By nurturing talent and optimizing management, AI helps build a more agile and adaptive cultural sector, ca-
pable of responding to evolving market demands and technological advancements. 

Despite its potential, the integration of AI in the cultural industry is not without challenges. Ethical con-
cerns, such as algorithmic bias in content recommendation systems, raise questions about fairness and diversi-
ty, as AI may inadvertently promote homogenized or mainstream culture at the expense of niche or traditional 
forms. Additionally, issues of data privacy and intellectual property rights emerge, particularly with AI-generated 
content, where ownership and originality can be ambiguous. The digital divide also poses a risk, as smaller cul-
tural institutions or those in developing regions may lack the resources to adopt AI, potentially exacerbating ine-
qualities in the global cultural landscape. However, these challenges are accompanied by opportunities. AI can 
be harnessed to promote underrepresented cultures through inclusive algorithms, and policies like the EU's da-
ta governance frameworks offer models for balancing innovation with ethical standards. Furthermore, interna-
tional collaborationsððsuch as AI-driven virtual exchangesððcan foster cross-cultural dialogue, enriching 
the global cultural ecosystem. Addressing these issues proactively will be crucial to ensuring that AI's benefits 
are widely shared and aligned with the broader goals of cultural diversity and sustainability. 

 
Conclusion 

In summary, the logical paradigm of AI in driving the high-quality development of the cultural industry 
demonstrates multidimensional value: In terms of innovation, the boundaries of art are reconstructed through 
intelligent generation and data mining; In terms of cultural relic protection, it achieves permanent protection 
through digital twins and virtual restoration; In terms of operation, it has enhanced industrial efficiency through 
predictive analysis and personalized suggestions; In terms of talent cultivation, interdisciplinary innovators are 
nurtured through human-machine collaboration. 

Evidence confirms that AI strengthens both the economic foundation and societal impact of the cultural 
sector by improving production efficiency and experience personalization. However, three critical challenges 
require addressing: algorithmic ethics, data security, and the digital divide, necessitating collaborative govern-
ance frameworks engaging governments, industries, and communities. 

Looking ahead, accelerating technological evolution will catalyze a cultural ecosystem where innovation 
and tradition coexist, and mass production aligns with individualized expression. Only by adhering to principles 
of ethical AI and inclusive development can we build a resilient, dynamic, and sustainable global creative 
economy. 
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ʉʇʆ ʂɻʊʋ ʠʤ. ʀ. ʈʘʟʟʘʢʦʚʘ (ʢʘʤʧʫʩ ʅ.ʀʩʘʥʦʚʘ) 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪ ʧʝʨʚʳʭ 
ʤʘʩʩʦʚʳʭ ʚʠʨʫʩʦʚ ʥʘʯʘʣʘ XXI ʚʝʢʘ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʦʷʥʩʢʠʭ ʧʨʦʛʨʘʤʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 
ʚʠʨʫʩʫ çILOVEYOUè ʢʘʢ ʢʣʶʯʝʚʦʤʫ ʵʪʘʧʫ ʚ ʠʩʪʦʨʠʠ ʢʠʙʝʨʫʛʨʦʟ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʦʧʫʙʣʠʢʦ-
ʚʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʮʝʥʪʨʘʤʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʷʚʣʝʥʳ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 
ʚʠʨʫʩʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʦ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʫʛʨʦʟʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝ-
ʧʝʥʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʢʨʳʪʥʦʩʪʠ ʠ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʚʳʛʦʜʫ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘʧʨʘʚʣʝ-
ʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʢʠʙʝʨʟʘʱʠʪʳ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ, ILOVEYOU, ʪʨʦʷʥʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʚʨʝ-
ʜʦʥʦʩʥʦʝ ʇʆ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
 
CYBERSECURITY IN THE AGE OF COMPUTER VIRUSES: FROM "ILOVEYOU" TO MODERN TROJANS 

 
Kubanbek uulu Aianbek, 

Kachkynova Tumarkyz Kubanbekovna 
 
Abstract: this article examines the evolution of malicious software from the first mass computer viruses at the 
beginning of the 21st century to modern Trojan programs. Special attention is paid to the ILOVEYOU virus as 
a key milestone in the history of cyber threats. Based on the analysis of data published by international cyber-
security centers, trends in the development of computer viruses and their impact on society are identified. It is 
shown that modern threats are characterized by a high degree of automation, stealth, and financial motivation. 
Directions for improving cybersecurity systems in the context of digitalization are formulated. 
Keywords: cybersecurity, computer viruses, ILOVEYOU, Trojan programs, malware, information security. 

 
ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝ-

ʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ ʢʠʙʝʨʫʛʨʦʟ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʩʠ-
ʩʪʝʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʥʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʟʘʪʨʘʛʠʚʘʶʱʝʡ ʠʥʪʝʨʝʩʳ ʦʙʱʝʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʮʠ-
ʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1; 2]. 

ʇʝʨʚʳʝ ʤʘʩʩʦʚʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʢʦʥʮʝ XX ð ʥʘʯʘʣʝ XXI ʚʝʢʘ, ʥʘʛʣʷʜʥʦ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʷʟʚʠʤʦʩʪʴ ʮʠʬʨʦʚʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʣʫʯʘʝʚ 
ʩʪʘʣ ʚʠʨʫʩ çILOVEYOUè, ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʡʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ ʤʘʝ 2000 ʛʦʜʘ ʠ ʚʳʟʚʘʚʰʠʡ ʟʥʘʯʠʪʝʣʴ-
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ʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʕʪʦʪ ʠʥʮʠʜʝʥʪ ʩʪʘʣ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫ-
ʨʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʠʤʫʣʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ [1]. 

ɻʡʩʬʪ çILOVEYOUè. ʆʥ ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ ʢʘʢ Love Bug, ʙʳʣ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ 4 ʤʘʷ 2000 ʛʦʜʘ. 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʩ ʪʝʤʦʡ çILOVEYOUè ʠ ʚʣʦʞʝʥʠʝʤ 
LOVE-LETTER-FOR-YOU.TXT.vbs. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʮʝʥʘʨʠʡ ʨʘʩʩʳʣʘʣ ʢʦʧʠʠ ʩʘʤʦʛʦ ʩʝʙʷ ʚʩʝʤ ʢʦʥʪʘʢ-
ʪʘʤ ʠʟ ʘʜʨʝʩʥʦʡ ʢʥʠʛʠ Microsoft Outlook, ʚʳʟʳʚʘʷ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʨʘʞʝʥʠʡ. ɺʩʝʛʦ 
ʟʘ ʜʝʩʷʪʴ ʜʥʝʡ ʚʠʨʫʩ ʧʦʨʘʟʠʣ ʩʚʳʰʝ 45 ʤʠʣʣʠʦʥʦʚ ʢʦʤʧʴʶʪʝʨʦʚ, ʟʘʪʨʦʥʫʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝ-
ʥʠʷ, ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʠ ʯʘʩʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʋʱʝʨʙ ʦʮʝʥʠʚʘʣʩʷ ʚ 5ï10 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ. 
ʉʨʝʜʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʙʳʣʠ ʢʦʤʧʘʥʠʠ Ford, AT&T, ʘ ʪʘʢʞʝ ʙʨʠʪʘʥʩʢʠʡ ʧʘʨʣʘʤʝʥʪ. ʆʩʦʙʝʥʥʦʩʪʴʶ 
çILOVEYOUè ʩʪʘʣʦ ʩʦʯʝʪʘʥʠʝ ʧʨʦʩʪʦʪʳ ʢʦʜʘ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ: ʧʦʣʴʟʦʚʘʪʝʣʠ 
ʦʪʢʨʳʚʘʣʠ ʟʘʨʘʞʸʥʥʦʝ ʚʣʦʞʝʥʠʝ ʠʟ-ʟʘ ʜʦʚʝʨʠʷ ʢ ʪʝʤʝ ʧʠʩʴʤʘ. ʕʪʦʪ ʠʥʮʠʜʝʥʪ ʩʪʘʣ ʧʦʚʦʨʦʪʥʳʤ ʤʦʤʝʥ-
ʪʦʤ ʜʣʷ ʦʪʨʘʩʣʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ: ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ 
ʘʥʪʠʚʠʨʫʩʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʳ ʠ ʧʨʦʮʝʜʫʨʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ [1; 3]. 

ʇʦʩʣʝ ʵʧʠʜʝʤʠʠ çILOVEYOUè ʬʦʢʫʩ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʩʤʝʩʪʠʣʩʷ ʩ ʤʘʩʩʦʚʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʜʘʥ-
ʥʳʭ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʚʳʛʦʜʳ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʩʪʘʣ ʪʨʦʷʥ Zeus, ʦʙʥʘ-
ʨʫʞʝʥʥʳʡ ʚ 2007 ʛʦʜʫ. ʆʥ ʚʥʝʜʨʷʣʩʷ ʚ ʙʨʘʫʟʝʨʳ ʠ ʧʝʨʝʭʚʘʪʳʚʘʣ ʜʘʥʥʳʝ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛʘ, ʯʪʦ ʧʦʟ-
ʚʦʣʠʣʦ ʧʦʭʠʪʠʪʴ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ [1]. 

ɺ 2014 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʪʨʦʷʥ Emotet, ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʢʨʘʞʠ ʙʘʥʢʦʚʩʢʠʭ ʜʘʥʥʳʭ, ʥʦ 
ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʝʚʨʘʪʠʚʰʠʡʩʷ ʚ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʨʘʩʩʳʣʢʠ ʩʧʘʤʘ ʠ ʫʩʪʘʥʦʚʢʠ ʜʨʫʛʠʭ 
ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ. Emotet ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʙʦʪʥʝʪʦʚ ʚ ʠʩʪʦʨʠʠ ʜʦ ʝʛʦ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚ 
2021 ʛʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʧʝʨʘʮʠʠ Europol. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʦʷʥʳ, ʪʘʢʠʝ ʢʘʢ Ryuk, REvil ʠ 
LockBit, ʜʝʡʩʪʚʫʶʪ ʧʦ ʤʦʜʝʣʠ çʚʳʤʦʛʘʪʝʣʴʩʪʚʘ ʢʘʢ ʫʩʣʫʛʠè (Ransomware-as-a-Service), ʦʙʲʝʜʠʥʷʷ ʪʝʭ-
ʥʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʠ ʬʠʥʘʥʩʦʚʫʶ ʤʦʪʠʚʘʮʠʶ ʟʘʢʘʟʯʠʢʦʚ ʘʪʘʢ [3; 2]. 

ʉʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʠʙʝʨʘʪʘʢ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʫʙʳʪʢʦʚ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 
ʠʟʤʝʥʝʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-
ʤʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʘʜʝʥʠʝ ʜʦʚʝʨʠʷ ʛʨʘʞʜʘʥ ʢ ʮʠʬʨʦʚʳʤ ʩʝʨʚʠʩʘʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʞʝʨʪʚʳ ʢʠʙʝʨʠʥʮʠʜʝʥʪʦʚ ʠʩʧʳʪʳʚʘʶʪ ʩʪʨʝʩʩ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʪʦ 
ʞʝ ʚʨʝʤʷ ʤʘʩʩʦʚʳʝ ʩʙʦʠ ʧʦʜʨʳʚʘʶʪ ʣʝʛʠʪʠʤʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ 
ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʢ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ [4; 5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʠʙʝʨʘʪʘʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʠʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ. ʋʷʟʚʠʤʳʝ ʛʨʫʧʧʳ 
ʥʘʩʝʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʢʣʶʯʘʷ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʬʦʥʜʳ ʠ ʩʦʮʠʘʣʴ-
ʥʳʝ ʩʣʫʞʙʳ, ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʙʲʝʢʪʘʤʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ 
ʘʪʘʢ. ʕʪʦ ʫʛʣʫʙʣʷʝʪ ʮʠʬʨʦʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʫʛʘʤ ʥʘʠʙʦʣʝʝ 
ʩʦʮʠʘʣʴʥʦ ʥʝʟʘʱʠʱʸʥʥʳʭ ʩʣʦʸʚ ʦʙʱʝʩʪʚʘ [5]. 

ʉʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʠʙʝʨʘʪʘʢ ʥʦʩʷʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʚ ʧʨʷʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʷʭ, ʪʘʢ ʠ ʚ ʢʦʩʚʝʥʥʳʭ ʵʬʬʝʢʪʘʭ, ʚʢʣʶʯʘʷ ʧʘʜʝʥʠʝ 
ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʨʦʩʪ ʠʟʜʝʨʞʝʢ ʥʘ ʟʘʱʠʪʫ. ʉʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʜʦʚʝʨʠʝ ʥʘʩʝ-
ʣʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ 
ʫʩʠʣʠʚʘʶʪ ʩʦʮʠʘʣʴʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʜʘʥʥʳʭ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʳ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʤʝ-
ʨʳ ʠ ʨʘʟʚʠʪʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ [1; 3]. 

ʈʘʟʚʠʪʠʝ ʢʠʙʝʨʫʛʨʦʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʫʩʣʦʞʥʝʥʠʝʤ ʧʨʠʤʝʥʷʝʤʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠ-
ʢʘʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʪʨʘʪʝʛʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʦʷʥʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪ ʰʠʬʨʦʚʘʥʠʝ, ʤʝʭʘ-
ʥʠʟʤʳ ʩʘʤʦʟʘʱʠʪʳ ʠ ʤʝʪʦʜʳ ʦʙʭʦʜʘ ʘʥʪʠʚʠʨʫʩʥʳʭ ʨʝʰʝʥʠʡ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʭʥʠʢʠ 
living off the land, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʣʝʛʠʪʠʤʥʳʭ ʩʠʩʪʝʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, 
PowerShell, WMI ʠʣʠ ʩʠʩʪʝʤʥʳʭ ʙʠʙʣʠʦʪʝʢ Windows) [6]. 

ɺ ʦʪʚʝʪ ʥʘ ʜʘʥʥʳʝ ʚʳʟʦʚʳ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʠʙʝʨ-
ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʯʴ ʠʜʸʪ ʦ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘ-
ʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʧʦʚʝʜʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [3]. 
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ʅʘʨʷʜʫ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʪʘʸʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚ-
ʥʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʅʠʟʢʘʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʘʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʫʷʟʚʠʤʦʩʪʴʶ, ʢʦʪʦʨʫʶ ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 
ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʰʠʥʛʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ [1; 3]. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʜʝʡ-
ʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ. ʍʘʨʘʢʪʝʨ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʨʦʟ ʥʦʩʠʪ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʪʨʝʙʫ-
ʝʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʦʙ ʠʥʮʠʜʝʥʪʘʭ ʠ ʚʳʨʘ-
ʙʦʪʢʠ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʟʘʱʠʪʝ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [1]. 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʥʦʩʠʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ, ʦʙʲʝʜʠʥʷʷ 
ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʝʨʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 
ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʥʘʨʫʞʝʥʠʷ ʫʛʨʦʟ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ [3; 2]. 

ɸʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʠʨʫʩʦʚ ʦʪ çILOVEYOUè ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʦʷʥʩʢʠʭ ʧʨʦʛʨʘʤʤ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʢʠʙʝʨʫʛʨʦʟ ʩʪʘʣ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʠʟʦʱʨʸʥʥʳʤ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠ ʤʦʪʠʚʠʨʦʚʘʥʥʳʤ. ɽʩʣʠ ʚʠʨʫʩʳ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʤʘʩʩʦʚʦ ʠ ʠʤʝʣʠ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʘʪʘʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʬʠ-
ʥʘʥʩʦʚʦʡ ʚʳʛʦʜʳ, ʰʧʠʦʥʘʞ ʠ ʢʦʤʧʨʦʤʝʪʘʮʠʶ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʈʦʩʪ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʝʙʫʝʪ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ, 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʧʨʦʮʝʜʫʨ ʠ ʢʫʣʴʪʫʨʳ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ [3; 2]. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. Cybereason. Ransomware: The True Cost to Business. ð 2021. ð URL: 

https://www.cybereason.com/blog/research/report-ransomware-attacks-and-the-true-cost-to-business 
(01.10.2025). 

2. World Economic Forum. Global Cybersecurity Outlook 2023. ð World Economic Forum, 2023. ð
URL: https://www.weforum.org/reports/global-cybersecurity-outlook-2023 (01.10.2025). 

3. ENISA. Artificial Intelligence and Cybersecurity: Threat Landscape. ð European Union Agency for 
Cybersecurity, 2021. ðURL: https://www.enisa.europa.eu/publications/artificial-intelligence-cybersecurity 
(01.10.2025). 

4. Health Service Executive. HSE Ransomware Attack Report. ð 2021. ðURL: 
https://www.hse.ie/eng/services/publications/conti-cyber-attack-on-the-hse-full-report.pdf (01.10.2025). 

5. NHS England. Lessons Learned Review of the WannaCry Ransomware Cyber Attack. ð 2018. ð
URL: https://www.england.nhs.uk/wp-content/uploads/2018/02/lessons-learned-review-wannacry-ransomware-
cyber-attack-cio-review.pdf (02.10.2025). 

6. MITRE ATT&CK. Living off the Land. ð MITRE Corporation, 2023. ðURL: 
https://attack.mitre.org/tactics/TA0005/ (02.10.2025). 

7. Council of Europe. Convention on Cybercrime (Budapest Convention). ð Council of Europe, 2001. 
ð URL: https://www.coe.int/en/web/conventions/full-list?module=treaty-detail&treatynum=185 (02.10.2025). 

 
É ɸ. ʂʫʙʘʥʙʝʢ ʫʫʣʫ, ʊ.ʂ. ʂʘʯʢʳʥʦʚʘ, 2025 

  

https://www.cybereason.com/blog/research/report-ransomware-attacks-and-the-true-cost-to-business
https://www.weforum.org/reports/global-cybersecurity-outlook-2023
https://www.enisa.europa.eu/publications/artificial-intelligence-cybersecurity
https://www.hse.ie/eng/services/publications/conti-cyber-attack-on-the-hse-full-report.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/02/lessons-learned-review-wannacry-ransomware-cyber-attack-cio-review.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/02/lessons-learned-review-wannacry-ransomware-cyber-attack-cio-review.pdf
https://attack.mitre.org/tactics/TA0005/
https://www.coe.int/en/web/conventions/full-list?module=treaty-detail&treatynum=185


WORLD OF SCIENCE 101 

 

XV International scientific conference | www.naukaip.ru 

ǲǣǩ 40/,250 

ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǟǬǟǪǧǦ ǯǤǥǧǫǭǡ 
ǯǟǠǭǱǺ ǰǭǪǬǤǶǬǭǨ ǼǪǤǩǱǯǭǰǱǟǬǵǧǧ ǡ 
ǯǟǦǪǧǶǬǺǴ ǩǪǧǫǟǱǧǶǤǰǩǧǴ ǦǭǬǟǴ 

ǪȝȊȇȌ ǣȄȌȇȐ ǟȌǿȑȍȊțȄȁȇȖ* 
ǟȌȃȏȄȄȁ ǠȍȂȃǿȌ ǟȌȃȏȄȄȁȇȖ* 

ǩȇȏȇȖȄȌȉȍ ǠȍȂȃǿȌ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 
ʩʪʫʜʝʥʪʳ 

ʌɻɸʆʋ ɺʆ çʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢ-
ʪʨʠʯʝʩʢʦʡ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 
ʘʥʘʣʠʟʝ ʦʪʢʨʳʪʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʠʥʩʦʣʷʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ ʪʨʝʭ ʨʝʛʠʦʥʦʚ: ʂʨʘʩʥʦ-
ʜʘʨʩʢʠʡ ʢʨʘʡ (ʶʞʥʘʷ ʟʦʥʘ), ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (ʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ) ʠ ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ (ʩʝʚʝʨʥʘʷ 
ʟʦʥʘ). ʄʝʪʦʜʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʨʘʩʯʝʪ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʬʦʨʤʫʣʘʤ ʩ ʫʯʝʪʦʤ 
ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʂʇɼ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ. ʈʘʩʩʯʠʪʘʥʳ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʤʝʩʷʯʥʘʷ ʠ ʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘ-
ʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʂʀʋʄ). ʈʝʟʫʣʴʪʘʪʳ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʛʝʥʝʨʘʮʠʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʠʥʩʦʣʷʮʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ. 
 
COMPARATIVE ANALYSIS OF SOLAR POWER PLANT OPERATING MODES IN DIFFERENT CLIMATIC 

ZONES 
 

Lyulin Denis Anatolevich, 
Andreev Bogdan Andreevich, 

Kirichenko Bogdan Aleksandrovich 
 
Abstract: This article presents a comparative analysis of the efficiency of a photovoltaic solar power plant in 
different climatic zones. The study is based on the analysis of open meteorological data on insolation and 
temperature for three regions: Krasnodar Krai (southern zone), Moscow Oblast (central zone), and Arkhan-
gelsk Oblast (northern zone). The methodology includes calculating electricity generation using standard for-
mulas, taking into account the effect of temperature on the efficiency of photovoltaic modules. Key perfor-
mance indicators such as monthly and annual energy generation, as well as the capacity utilization factor 
(CUF), are calculated. The results clearly demonstrate the significant dependence of solar generation produc-
tivity on geographical location and climatic conditions. 
Key words: solar energy, photovoltaic power plant, capacity utilization factor, renewable energy sources, inso-
lation, climatic zones. 

 
ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʝʛʤʝʥʪʦʚ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ʌʕʉ) ʚ ʟʥʘ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʝʛʠʦʥʘ ʠʭ ʨʘʟʤʝʱʝʥʠʷ [1, ʩ. 56]. ʂʣʶʯʝ-
ʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʷʚʣʷʶʪʩʷ ʫʨʦʚʝʥʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 
(ʠʥʩʦʣʷʮʠʷ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʂʇɼ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 
ʘʥʘʣʠʟʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʜʝʥʪʠʯʥʦʡ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʨʘʟʤʝʱʝʥʥʦʡ ʚ 
ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʦʩʩʠʠ, ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʤʝʪʝʦ-
ʜʘʥʥʳʭ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʨʝʛʠʦʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ: 
ʈʝʛʠʦʥ 1 (ʖʞʥʳʡ): ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ (ʛ. ʂʨʘʩʥʦʜʘʨ). 
ʈʝʛʠʦʥ 2 (ʎʝʥʪʨʘʣʴʥʳʡ): ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (ʛ. ʄʦʩʢʚʘ). 
ʈʝʛʠʦʥ 3 (ʉʝʚʝʨʥʳʡ): ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ (ʛ. ɸʨʭʘʥʛʝʣʴʩʢ). 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪʘ ʪʠʧʦʚʘʷ ʥʘʟʝʤʥʘʷ ʌʕʉ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 1 

ʄɺʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʝʤʥʠʝʚʳʭ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʧʘʥʝʣʝʡ ʧʨʠʥʷʪ ʦʧʪʠ-
ʤʘʣʴʥʳʤ ʜʣʷ ʢʘʞʜʦʡ ʰʠʨʦʪʳ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚʟʷʪʳ ʠʟ ʦʪʢʨʳʪʳʭ ʙʘʟ ʤʝʪʝʦʜʘʥʥʳʭ [2]. 

 ʈʘʩʯʝʪ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʳʧʦʣʥʝʥ ʧʦ ʬʦʨʤʫʣʝ [3, ʩ. 124]: 
E = P_ʫʩʪ*H*ɖ_ʠʥʚ*[1 - ɔ*(T_ʨʘʙ - 25)], ʛʜʝ: 
E ï ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʧʝʨʠʦʜ, ʢɺʪ*ʯ; 
P_ʫʩʪ ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʉʕʉ, ʢɺʪ; 
H ï ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʠʥʩʦʣʷʮʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʤʘʩʩʠʚʘ ʤʦʜʫʣʝʡ, ʢɺʪ*ʯ/ʤĮ; 
ɖ_ʠʥʚ ï ʂʇɼ ʠʥʚʝʨʪʦʨʘ (ʧʨʠʥʷʪ 0.98); 
ɔ ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ (ʜʣʷ ʢʨʝʤʥʠʝʚʳʭ ʤʦʜʫʣʝʡ ʧʨʠʥʷʪ 0.0045 

1/ÁC); 
T_ʨʘʙ ï ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʜʫʣʷ, ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʥʘ ʦʩʥʦʚʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ. 
ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʙʨʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʂʀʋʄ), ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʢʘʢ ʂʀʋʄ = E_ʛʦʜ / (P_ʫʩʪ * 8760). 
ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʤʝʩʷʯʥʦʡ ʠ ʛʦʜʦʚʦʡ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʂʀʋʄ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ. 
 

ʋʙʚʤʡʯʙ 1  
ʊʩʙʛʦʡʫʞʤʵʦʴʞ ʨʧʣʙʠʙʫʞʤʡ ʛʴʩʙʚʧʫʣʡ ʊʖʊ ʠʙ ʜʧʝ 

ʇʦʢʘʟʘʪʝʣʠ ʂʨʘʩʥʦʘʜʨʩʢʠʡ ʢʨʘʡ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 

ɻʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ, ʄɺʪ*ʯ 1325 985 745 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʂʀʋʄ, % 15,1 % 11,2 % 8,5 % 

 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: 
ɺʣʠʷʥʠʝ ʠʥʩʦʣʷʮʠʠ: ʅʘʠʙʦʣʴʰʘʷ ʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʠ ʟʥʘʯʝʥʠʝ ʂʀʋʄ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʂʨʘʩ-

ʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. 
ʈʘʟʥʠʮʘ ʚ ʛʦʜʦʚʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʞʜʫ ʶʞʥʳʤ ʠ ʩʝʚʝʨʥʳʤ ʨʝʛʠʦʥʦʤ ʩʦʩʪʘʚʠʣʘ ʧʦʯʪʠ 80%. 

ʉʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʛʝʥʝʨʘʮʠʠ: ɺʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʘ-
ʨʘʢʪʝʨ ʚʳʨʘʙʦʪʢʠ ʩ ʧʠʢʦʤ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠ ʩʧʘʜʦʤ ʚ ʟʠʤʥʠʝ. ʆʜʥʘʢʦ ʘʤʧʣʠʪʫʜʘ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 
ʤʘʢʩʠʤʘʣʴʥʘ ʚ ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ (ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ), ʛʜʝ ʚ ʜʝʢʘʙʨʝ-̫ ʥʚʘʨʝ ʚʳʨʘʙʦʪʢʘ ʤʠʥʠ-
ʤʘʣʴʥʘ ʠʟ-ʟʘ ʢʦʨʦʪʢʦʛʦ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ ʥʠʟʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʦʣʥʮʘ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ. 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ: ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʶʛʝ, ʢʦʪʦʨʳʝ ʥʝ-
ʩʢʦʣʴʢʦ ʩʥʠʞʘʶʪ ʂʇɼ ʤʦʜʫʣʝʡ, ʩʫʤʤʘʨʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʚʳʩʦʢʦʡ ʠʥʩʦʣʷʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 
ʧʝʨʝʢʨʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʚʣʠʷʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʕʉ ʚ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ɺʳʩʦʢʠʡ ʂʀʋʄ ʚ 
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ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʦʟʥʘʯʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʚʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ ʠ ʤʝʥʴʰʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʨʘʙʘʪʳʚʘ-
ʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɼʣʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʥʠʟʢʠʡ ʂʀʋʄ, ʨʘʟʚʠʪʠʝ 
ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ ʨʘʤʢʘʭ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʥʝʨʛʦʙʘʣʘʥʩʘ ʠ 
ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ 
ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʢʝʨʥʳʭ ʩʠʩʪʝʤ, ʧʦʟ-
ʚʦʣʷʶʱʠʭ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʣʥʮʝ, ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʝʡ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥ-
ʪʦʤ [4, ʩ. 91]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ 
ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʝʪʠʢʫ. 

ɺ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʪʨʝʭ ʢʣʠʤʘʪʠʯʝ-
ʩʢʠʭ ʟʦʥʘʭ ʈʦʩʩʠʠ. ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚ-
ʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʂʀʋʄ) ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 8,5% ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 15,1% ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ 
ʢʨʘʝ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʌʕʉ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʦʪ ʫʨʦʚʥʷ ʠʥʩʦʣʷʮʠʠ. ʂʣʶʯʝʚʳʤ ʚʳʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʱʘʪʝʣʴʥʦʛʦ 
ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ ʩ ʮʝʣʴʶ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʥʠʷ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʠ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦ-
ʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʥʘʣʠʟ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʉʕʉ ʩ ʥʘʢʦʧʠʪʝʣʷʤʠ ʵʥʝʨʛʠʠ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʩʝ-
ʟʦʥʥʦʡ ʠ ʩʫʪʦʯʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ. 
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ǪǟǠǭǯǟǱǭǯǬǟǾ ǭǵǤǬǩǟ ǳǧǦǧǶǤǰǩǧǴ 
ǴǟǯǟǩǱǤǯǧǰǱǧǩ ǟǰǳǟǪǻǱǭǠǤǱǭǬǟ ǰ 
ǧǰǮǭǪǻǦǭǡǟǬǧǤǫ ǭǠǭǢǟǸǤǬǬǭǢǭ 
ǷǪǟǩǭǡǭǢǭ ǦǟǮǭǪǬǧǱǤǪǾ 

ǩȒȌǿȄȁ ǡȞȖȄȐȊǿȁ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 
PhD, ʜʦʮʝʥʪ, ʜʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ ʥʘʫʢʠ ʠ ʠʥʥʦʚʘʮʠʡ 

ǱǿȁȗǿȌȍȁ ǧȊțȂǿȏ ǰȒȊȄȈȋǿȌȍȁȇȖ 
ʤʘʛʠʩʪʨ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʪʨʘʥʩʧʦʨʪè 

ǠǿȑȚȏȀȄȉ ǟȊȇȀȄȉ ǤȐȇȋȀȄȉȉȊȚ 
ʤʘʛʠʩʪʨ, ʜʦʢʪʦʨʘʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè 

ǶǿȏȌȚȈ ǣȋȇȑȏȇȈ ǽȏțȄȁȇȖ 
ʙʘʢʘʣʘʚʨ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʅɸʆ çʂʘʨʘʛʘʥʜʠʥʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ 
ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ  

(ʛʨʘʥʪ ˉ AP22786668). 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ 
ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ ʠʟ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʦʙʦʛʘʱʸʥʥʦʛʦ ʰʣʘʢʦʚʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ ʧʣʦʪʥʦʩʪʴ ʠ ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʜʦʨʦʞʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ. 
ʆʙʦʛʘʱʝʥʠʝ ʰʣʘʢʦʚʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʨʦʙʣʝʥʠʷ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʙʦʛʘʱʸʥʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʧʦʚʳʰʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʩʬʘʣʴʪʦ-
ʙʝʪʦʥʘ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: 
ʜʦʤʝʥʥʳʡ ʰʣʘʢ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʦʙʦʛʘʱʝʥʠʝ, ʚʦʜʦʥʘʩʳʱʝʥʠʝ, ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ. 

 
LABORATORY EVALUATION OF THE PHYSICAL CHARACTERISTICS OF ASPHALT CONCRETE USING 

ENRICHED SLAG AGGREGATE 
 

Kunaev Vyacheslav Alexandrovich, 
Tavshanov Ilgar Suleymanovich, 

Batyrbek Alibek Yesimbekuly, 
Charny Dmitry Yurievich 

 
Abstract: The article discusses the issue of improving the performance of asphalt concrete with a blast furnace 
slag coarse aggregate. The purpose of the study is to evaluate the effect of the use of pre-enriched slag aggregate 
on the density and water saturation of asphalt road concrete. The enrichment of the slag aggregate was carried 
out using the selective crushing method. It has been established that the use of enriched aggregate increases the 
physical characteristics of asphalt concrete, expanding the possibilities for its use in road construction. 
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ʈʘʟʚʠʪʠʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭ-

ʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʢʣʘʜʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʂʘʯʝʩʪʚʦ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘʧʨʷʤʫʶ 
ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʢʦʤʬʦʨʪ ʚʦʜʠʪʝʣʝʡ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 
ʨʘʩʭʦʜʳ ʚʣʘʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʆʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʜʝʞ-
ʥʦʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʷʚʣʷʶʪʩʷ ʝʛʦ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʢʣʶʯʘʷ ʩʨʝʜʥʶʶ ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʟ-
ʮʦʚ ʠ ʠʭ ʚʦʜʦʥʘʩʳʱʝʥʠʝ [1].  

ɺ ʨʝʛʠʦʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʫʜʝʰʝʚ-
ʣʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʱʝʙʥʷ ʠʟ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠ-
ʦʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ [2]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʟʘʢʫʧʢʫ ʜʦʨʦʞʥʦ-
ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʘʩʭʦʜʳ, ʦʜʥʘʢʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 
ʩʥʠʞʝʥʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʩʣʝʜʩʪʚʠʝ 
ʨʘʟʥʦʧʦʨʠʩʪʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʝʥ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ. ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 
ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʚʳʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʣʘʢʦʚʦʛʦ ʱʝʙʥʷ ʤʝʪʦ-
ʜʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʚ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ [3-4], ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʛʘʱʝ-
ʥʠʝ ʤʘʪʝʨʠʘʣʘ ï ʦʪʙʨʘʢʦʚʢʘ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʧʦʨʠʩʪʳʭ ʟʝʨʝʥ (ʦʥʠ ʨʘʟʨʫʰʘʶʪʩʷ ʚ ʭʦʜʝ ʠʟʙʠʨʘ-
ʪʝʣʴʥʦʛʦ ʜʨʦʙʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʝ ʟʝʨʥʘ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʮʝʣʦʩʪʥʦʩʪʴ).  

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʠʧʘ ʢʨʫʧʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ (ʧʨʠʨʦʜʥʳʡ 
ʱʝʙʝʥʴ, ʦʙʳʯʥʳʡ ʰʣʘʢʦʚʳʡ ʱʝʙʝʥʴ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʡ ʰʣʘʢʦʚʳʡ ʱʝʙʝʥʴ) ʥʘ ʬʠʟʠʯʝ-
ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ. ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʠʟ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʩʤʝ-
ʩʝʡ, ʩʦʩʪʘʚʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʇʨʠʤʝʨʳ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.1. 
ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨ-
ʪʝ ɻʆʉʊ 12801-98 [5]. 

 
ʋʙʚʤʡʯʙ 1  

ʇʪʦʧʛʦʴʞ ʣʧʥʨʧʦʞʦʫʴ ʙʪʭʙʤʵʫʧʚʞʫʧʦʦʴʮ ʪʥʞʪʞʢ 
ˊ 
ʪʥʞʪʡ 

ʃʩʬʨʴʢ ʠʙʨʧʤʦʡʫʞʤʵ 
ʅʞʤʣʡʢ 

ʠʙʨʧʤʦʡʫʞʤʵ 
ʅʡʦʞʩʙʤʵʦʴʢ 
ʨʧʩʧʱʧʣ 

ɻʸʟʬʲʞʞ 

1 
ʐʣʘʢʦʚʳʡ ʱʝʙʝʥʴ: 
- ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï ʬʨʘʢʮʠʠ 4,75-25 ʤʤ 

ʐʣʘʢʦʚʳʡ 
ʧʝʩʦʢ 
ʬʨʘʢʮʠʠ 
0,075-4,75 ʤʤ 

ʀʟʤʝʣʴʯʝʥʥʳʡ 
ʜʦʤʝʥʥʳʡ 
ʰʣʘʢ (ʬʨʘʢʮʠʷ 
ʤʝʥʝʝ 0,075 
ʤʤ) 

ɹʠʪʫʤ 
ɹʅɼ 
90/130  

2 

ʐʣʘʢʦʚʳʡ ʱʝʙʝʥʴ:  
- ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʡ ï ʬʨʘʢʮʠʠ 19-25 
ʤʤ; 
- ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï ʬʨʘʢʮʠʠ 4,75-19 ʤʤ 

3 

ʇʨʠʨʦʜʥʳʡ ʱʝʙʝʥʴ ʬʨʘʢʮʠʠ 4,75-25 ʤʤ ʇʨʠʨʦʜʥʳʡ 
ʧʝʩʦʢ ʠ ʦʪʩʝʚ 
ʜʨʦʙʣʝʥʠʷ 
0,075-4,75 ʤʤ 

ʄʠʥʝʨʘʣʴʥʳʡ 
ʧʦʨʦʰʦʢ ʄʇ-1 

 
ɼʣʷ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʠ ʚʦʜʦʥʘ-

ʩʳʱʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʪʠʧʘ ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ ʩʨʝʜʥʶʶ ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ (ʨʠʩʫʥʦʢ 2, 

ʘ) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʩ ʧʨʠʨʦʜ-
ʥʳʤ ʱʝʙʥʝʤ (2.23 ʛ/ʩʤį). ʇʨʠʤʝʥʝʥʠʝ ʟʘʧʦʣʥʠʪʝʣʷ ʠʟ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʚ ʦʙʳʯʥʦʤ ʚʠʜʝ (ʙʝʟ ʦʙʨʘʙʦʪ-
ʢʠ) ʥʝʤʥʦʛʦ ʩʥʠʞʘʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʜʦ 2.18 ʛ/ʩʤį), ʪʦʛʜʘ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʛʘʱʸʥʥʦʛʦ (ʤʝʪʦ-
ʜʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʨʦʙʣʝʥʠʷ) ʟʘʧʦʣʥʠʪʝʣʷ  ʠʟ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 
ʩʥʠʞʝʥʠʝ ʠ ʧʦʚʳʩʠʪʴ ʧʣʦʪʥʦʩʪʴ ʜʦ 2.19 ʛ/ʩʤį. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʣ-
ʥʠʪʝʣʴ ʦʩʪʘʸʪʩʷ ʵʪʘʣʦʥʦʤ, ʦʜʥʘʢʦ ʦʙʦʛʘʱʝʥʥʳʡ ʰʣʘʢʦʚʳʡ ʟʘʧʦʣʥʠʪʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʝʤʣʝʤʳʝ 



106 WORLD OF SCIENCE 

 

XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʟʥʘʯʝʥʠʷ, ʣʠʰʴ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʶʱʠʝ ʧʨʠʨʦʜʥʦʤʫ ʱʝʙʥʶ. 
 

ʘ)  ʙ)  ʚ)  
ʘ) ʦʙʨʘʟʮʳ ʩ ʧʨʠʨʦʜʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ; ʙ) ʦʙʨʘʟʮʳ ʩ ʦʙʦʛʘʱʝʥʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʠʟ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ; 

ʚ) ʦʙʨʘʟʮʳ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ ʠʟ ʦʙʳʯʥʦʛʦ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 
ʉʡʪ. 1. ʇʚʩʙʠʯʴ ʙʪʭʙʤʵʫʧʚʞʫʧʦʙ 

 
 

ʘ) ʙ) 

  
ʉʡʪ. 2. ɻʤʡʸʦʡʞ ʫʡʨʙ ʠʙʨʧʤʦʡʫʞʤʸ ʦʙ ʭʡʠʡʰʞʪʣʡʞ ʪʛʧʢʪʫʛʙ ʙʪʭʙʤʵʫʧʚʞʫʧʦʙ: ʙ ð ʪʩʞʝʦʸʸ 

ʨʤʧʫʦʧʪʫʵ ʧʚʩʙʠʯʧʛ; ʚ - ʛʧʝʧʦʙʪʴʲʞʦʡʞ 
 
ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʚʦʜʦʥʘʩʳʱʝʥʠʝʤ (ʨʠʩʫʥʦʢ 2, ʙ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʩʴ ʩ ʧʨʠʨʦʜʥʳʤ ʱʝʙʥʝʤ 

(3.48 %). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʦʛʦ ʰʣʘʢʦʚʦʛʦ ʱʝʙʥʷ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 5.86 % ʜʣʷ, ʘ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʦʛʘʱʝʥʥʦʛʦ ʰʣʘʢʦʚʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ï 5.14 %. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʙʦʣʝʝ ʨʘʟʚʠʪʫʶ ʧʦʨʠʩʪʦʩʪʴ ʠ ʢʘʧʠʣʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʰʣʘʢʦʚʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ. ɼʘʞʝ ʧʦʩʣʝ ʦʙʦʛʘʱʝʥʠʷ 
ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʨʦʜʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ) ʫʚʝʣʠʯʝʥʠʶ, ʯʪʦ 
ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʙʠʪʫʤʥʦʛʦ 
ʚʷʞʫʱʝʛʦ, ʘ ʪʘʢʞʝ ʚʚʝʜʝʥʠʷ ʚ ʝʛʦ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦʙʘʚʦʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʟʘʜʘʯʘʤʠ 
ʧʦ ʧʨʦʚʦʜʠʤʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ. 
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ǲǣǩ ../,672 

ǧǰǰǪǤǣǭǡǟǬǧǤ ǮǟǯǟǫǤǱǯǭǡ ǧ 
ǼǳǳǤǩǱǧǡǬǭǰǱǧ ǬǧǦǩǭǱǤǫǮǤǯǟǱǲǯǬǺǴ 
ǰǤǮǟǯǟǱǭǯǭǡ ǡ ǮǯǭǫǺǷǪǤǬǬǭǨ ǰǯǤǣǤ 

ǧȁǿȌȍȁ ǯ,* 
ǷȄȈȃǿ Ǥ,ǡ, 

ʌɻɹʆʋ ɺʆ ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ. ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʝʧʘʨʘʪʦʨʳ (ʅʊʉ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʤʥʦʛʦʬʘʟʥʳʭ ʛʘʟʦʞʠʜʢʦʩʪʥʳʭ ʩʤʝʩʝʡ ʧʨʠ ʩʥʠʞʝʥʥʳʭ ʪʝʤ-
ʧʝʨʘʪʫʨʘʭ, ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʷʭ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝ-
ʩʪʚʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʠ ʚʣʘʛʠ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʫʣʫʯʰʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʛʘʟʘ ʜʣʷ ʜʘʣʴ-
ʥʝʡʰʝʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ. ʆʜʥʘʢʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʘʢʠʭ ʩʝʧʘʨʘʪʦʨʦʚ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ 
ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʘʙʠʣʴʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʣʴʜʘ ʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʫʶ ʛʠʜʨʘʚʣʠʢʫ ʚʥʫʪʨʠ 
ʘʧʧʘʨʘʪʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 
ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʥʝʜʨʷʶʪʩʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝ-
ʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʕʪʠ ʤʝʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ, ʩʦʢʨʘʱʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ 
ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʧʘʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʝʧʘʨʘʪʦʨʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, 
ʥʝʬʪʝʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 
 
INVESTIGATION OF THE PARAMETERS AND EFFICIENCY OF LOW-TEMPERATURE SEPARATORS IN 

AN INDUSTRIAL ENVIRONMENT 
 

Ivanov R., 
Sheida E.V. 

 
Abstract. Low-temperature separators (LTS) are key technological devices for the efficient separation of mul-
tiphase gas-liquid mixtures at reduced temperatures, which are widely used in the oil and gas and chemical 
industries. They provide high-quality separation of condensate and moisture, which directly affects the im-
provement of gas preparation for further transportation and processing. However, the operation of such sepa-
rators is associated with a number of technical difficulties, including the need to stable temperature control, 
prevention of ice formation and corrosion processes, as well as complex hydraulics inside the apparatus. To 
improve operational efficiency, innovative materials, optimized designs of internal components, and digital 
technologies and automation systems are used. These measures contribute to increased reliability, reduced 
energy consumption, and improved economic performance of separation processes. 
Keywords: low-temperature separators, process equipment, automation, oil and gas industry, increased 
productivity. 

 
ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʝʧʘʨʘʪʦʨʳ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚ ʨʘʟʜʝʣʝʥʠʠ ʛʘʟʦʞʠʜʢʦʩʪʥʳʭ ʧʦ-

ʪʦʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʬʝʨʝ, ʛʜʝ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʦʪʜʝʣʝʥʠʝ ʢʦʥʜʝʥ-
ʩʘʪʘ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʩʣʝʜʫ-
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ʶʱʠʭ ʩʪʘʜʠʡ ʦʙʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙ-
ʣʝʜʝʥʝʥʠʷ ʩʯʠʪʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʢʘʩʘʶʱʝʡʩʷ ʧʨʦʙʣʝʤʘʪʠʢʠ 
ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʝʧʘʨʘʪʦʨʦʚ, ʩ ʮʝʣʴʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 
ʨʘʟʨʘʙʦʪʦʢ, ʚʳʷʚʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʚʦʧʨʩʦʚ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʙʫʞʩʡʙʤ ʡ ʥʞʫʧʝʴ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 10 ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 
ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ. ʕʪʠ ʧʫʙʣʠʢʘʮʠʠ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪʦʚ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʠʩʢ ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʚʦʜʠʣʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 
ʙʘʟʘʭ ʜʘʥʥʳʭ e-Library.ru, PubMed, Cyberleninca ʠ Research Gate. 

ʇʨʦʮʝʩʩʳ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ ʠ 
ʦʙʝʟʚʦʞʠʚʘʥʠʠ ʪʨʫʜʥʦʬʠʣʴʪʨʫʝʤʳʭ ʦʩʘʜʢʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ 
ʢʦʘʛʫʣʷʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʩʨʝʜ ʚ ʩʦʯʝʪʘ-
ʥʠʠ ʩ ʚʳʤʦʨʘʞʠʚʘʥʠʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʠ 
ʬʨʫʢʪʦʚʳʭ ʩʦʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʢʦʬʝ ʠ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʩ ʚʳʤʦʨʘʞʠʚʘʥʠʝʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʨʘʡʦʥʘʭ, ʠʩʧʳ-
ʪʳʚʘʶʱʠʭ ʜʝʬʠʮʠʪ ʵʪʦʛʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟ-
ʚʠʪʠʷ ʭʦʣʦʜʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʭʝʤ ʠ 
ʢʦʥʩʪʨʫʢʮʠʡ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʩʨʝʜ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʩʪʘʪʴʝ [2] ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʘʧʧʘʨʘʪʘ ʜʣʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʩʨʝʜ 
ʚʳʤʦʨʘʞʠʚʘʥʠʝʤ (ʨʠʩ. 1 ) 

 

 
 
ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ [ 2 ] ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʴʜʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦ-

ʪʳ ʘʧʧʘʨʘʪʘ ʚ ʢʘʯʝʩʪʚʝ ʭʣʘʜʦʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʤʘʩʩʳ, ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʥʦʡ ʞʠʜʢʦʩʪʠ. 

https://link.springer.com/article/10.1007/s10556-023-01218-0#ref-CR1
https://link.springer.com/article/10.1007/s10556-023-01218-0#ref-CR2
https://link.springer.com/article/10.1007/s10556-023-01218-0#Fig1
https://link.springer.com/article/10.1007/s10556-023-01218-0#ref-CR2
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ʋʩʪʘʥʦʚʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʞʠʜʢʦʩʪʴ , ʧʦʩʪʫʧʘʷ ʯʝʨʝʟ ʟʘ-
ʣʠʚʥʦʡ ʧʘʪʨʫʙʦʢ 2 ʚ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʫʶ ʝʤʢʦʩʪʴ 1 , ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʭʣʘʞʜʘʝʪʩʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠ-
ʢʝ 4 ʦʭʣʘʞʜʝʥʥʦʡ ʚʦʜʦʡ ʠʟ ʝʤʢʦʩʪʠ-ʧʨʠʝʤʥʠʢʘ ʣʴʜʘ 13. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʚʦʜʘ ʥʘʛʨʝʚʘ-
ʝʪʩʷ ʠ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʧʘʪʨʫʙʢʠ 14 ʚ ʝʤʢʦʩʪʴ-ʧʨʠʝʤʥʠʢ 13 , ʛʜʝ ʦʭʣʘʞʜʘʝʪʩʷ (ʧʨʠ ʢʦʥʪʘʢʪʝ ʩʦ ʣʴʜʦʤ) ʠ 
ʧʦʚʪʦʨʥʦ ʧʦʜʘʝʪʩʷ ʥʘʩʦʩʦʤ 5 ʯʝʨʝʟ ʬʠʣʴʪʨ 15 ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ 4. ʆʭʣʘʞʜʝʥʥʘʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ 
ʞʠʜʢʦʩʪʴ ʠʟ ʝʤʢʦʩʪʠ 1 ʧʦʜʘʝʪʩʷ (ʯʝʨʝʟ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʦʣʣʝʢʪʦʨ 6 ) ʚ ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʫ-
ʙ r7 (ʦʩʥʘʱʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʝʟʠʥʦʚʳʤʠ ʫʧʣʦʪʥʠʪʝʣʷʤʠ 9 ). ʅʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ ʧʨʠ 
ʟʘʢʨʳʪʳʭ ʢʨʳʰʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʤʦʨʘʞʠʚʘʥʠʝ ʣʴʜʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʩʪʦʣ 
10 ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ, ʢʨʳʰʢʠ ʦʪʢʨʳʚʘʶʪʩʷ, ʠ ʢʦʥʮʝʥʪʨʘʪ ʩʣʠʚʘʝʪʩʷ ʚ ʝʤʢʦʩʪʴ 11. ɿʘʪʝʤ ʩʪʦʣ ʚʦʟʚʨʘ-
ʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʪʪʘʠʚʘʥʠʷ ʣʴʜʘ. ɺ ʧʨʦʮʝʩʩʝ ʦʪʪʘʠʚʘʥʠʷ ʣʝʜ 
ʩʢʘʪʳʚʘʝʪʩʷ ʚʥʠʟ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ ʨʝʟʘʢʘ 12 ʦʥ ʨʘʟʨʝʟʘʝʪʩʷ ʥʘ ʮʠʣʠʥʜʨʳ . ʂʘʞʜʳʡ ʨʝʟ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʧʦʚʦʨʦʪʦʤ ʩʪʦʣʘ ʚ ʩʪʦʨʦʥʫ ʣʴʜʦʧʨʠʸʤʥʠʢʘ. ɸʧʧʘʨʘʪ ʦʩʥʘʱʸʥ ʜʘʪʯʠʢʘʤʠ ʫʨʦʚʥʷ 3 ʠ 8 . 

ʇʨʠ ʘʥʘʣʠʟʝ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʚʳʤʦʨʘʞʠʚʘʶʱʝʛʦ ʨʘʟʜʝʣʝ-
ʥʠʷ ʞʠʜʢʦʩʪʝʡ ʧʨʠʟʥʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʩʭʝʤʘ ʩ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝʤ ʞʠʜʢʦʩʪʝʡ. ʂʘʢ 
ʦʪʤʝʯʝʥʦ ʚ [ 3 , 4 ], ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʝ ʚʳʤʦʨʘʞʠʚʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʘʧʧʘʨʘʪ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʩʨʝʜ ʤʝʪʦʜʦʤ ʚʳʤʦʨʘʞʠʚʘʥʠʷ (ʩʤ. 
ʨʠʩ. 1) ʙʳʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ ʩʭʝʤʫ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʯʝʛʦ ʧʦʣʫʯʝʥʘ ʩʭʝʤʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʘʧʧʘʨʘʪʘ (ʨʠʩ. 2). 

 

 
 
ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤ ʠ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʤ ʘʧʧʘʨʘʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʝʤʢʦʩʪʠ 16, ʚ ʢʦʪʦʨʫʶ ʩʣʠʚʘʝʪʩʷ ʧʦʣʫʢʦʥʮʝʥʪʨʘʪ ʧʦʩʣʝ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʥʘʩʦ-
ʩʘ 17 ʧʦʣʫʢʦʥʮʝʥʪʨʘʪ ʧʦʜʘʝʪʩʷ ʚ ʝʤʢʦʩʪʴ 18 , ʠʟ ʢʦʪʦʨʦʡ ʧʦʣʫʢʦʥʮʝʥʪʨʘʪ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʢʦʣʣʝʢʪʦʨ 19 ʚ 
ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʫʙʳ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ 20 , ʛʜʝ ʠʟ ʞʠʜʢʦʛʦ ʧʦʣʫʢʦʥʮʝʥʪʨʘʪʘ ʚʳʤʦʨʘʞʠʚʘʝʪʩʷ ʣʝʜ.   

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʩʣʠʚʘʝʪʩʷ ʚ ʝʤʢʦʩʪʴ 11 , ʘ ʣʝʜ ʚʳ-
ʛʨʫʞʘʝʪʩʷ ʚ ʝʤʢʦʩʪʴ 13 (ʦʙʱʫʶ ʜʣʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʝʡ ʘʧʧʘʨʘʪʘ). ɼʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʘʧʧʘʨʘʪ 
ʩʥʘʙʞʝʥ ʜʚʫʤʷ ʩʠʥʭʨʦʥʥʦ ʨʘʙʦʪʘʶʱʠʤʠ ʧʦʚʦʨʦʪʥʳʤʠ ʩʪʦʣʘʤʠ 10, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʧʦʜʘʯʠ ʧʨʦʜʫʢ-
ʪʘ ʚ ʥʫʞʥʫʶ ʝʤʢʦʩʪʴ.  

ɺ ʮʝʣʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʘʧʧʘʨʘʪʘ ʩʦ ʚʪʦʨʦʡ ʩʪʫʧʝʥʴʶ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ. ʇʦʜʦʙʥʦ 
ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʤʫ, ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʠʧʝʥʠʠ ʭʣʘ-
ʜʘʛʝʥʪʘ, ʪʘʢ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʩʪʦʠʪ ʚ ʫʤʝʥʴʰʝʥʠʠ ʪʦʣʱʠʥʳ ʩʣʦʷ ʣʴʜʘ ʥʘ ʢʘʞʜʦʡ 
ʩʪʫʧʝʥʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʫʤʝʥʴʰʝʥʠʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʣʴʜʦʤ ʧʨʠ ʟʘ-
ʤʝʨʟʘʥʠʠ. 

 

https://link.springer.com/article/10.1007/s10556-023-01218-0#ref-CR3
https://link.springer.com/article/10.1007/s10556-023-01218-0#ref-CR4
https://link.springer.com/article/10.1007/s10556-023-01218-0#Fig1
https://link.springer.com/article/10.1007/s10556-023-01218-0#Fig2
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ʀɹʃʄʗʐɾʆʁɾ 
ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʜʘʣʝʥʠʷ 50% ʚʦʜʳ ʠʟ ʢʦʥʮʝʥʪʨʠʨʫʝʤʦʡ ʞʠʜʢʦʩʪʠ ʚ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʤ ʥʠʟʢʦ-

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʢʦʥʮʝʥʪʨʘʪʦʨʝ (ʠʤʝʶʱʝʤ ʧʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚʥʫʪʨʝʥʥʶʶ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʪʨʫʙʳ 5ɲ0 ʤʤ) ʥʝʦʙʭʦʜʠʤʦ ʥʘʤʦʨʦʟʠʪʴ ʩʣʦʡ ʣʴʜʘ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 8 ʤʤ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ 
ʫʩʣʦʚʠʷʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʤʦʨʘʞʠʚʘʥʠʷ 7,4 ʤʤ ʣʴʜʘ ʩʦʩʪʘʚʣʷʝʪ 18 ʤʠʥ (ʩʤ. ʨʠʩ. 3).  

ɼʣʷ ʫʜʘʣʝʥʠʷ ʪʦʛʦ ʞʝ ʦʙʲʝʤʘ ʚʦʜʳ ʚ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʤ ʘʧʧʘʨʘʪʝ (ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʢʦʥʮʝʥ-
ʪʨʠʨʦʚʘʥʠʝʤ ʞʠʜʢʦʩʪʠ) ʥʝʦʙʭʦʜʠʤʦ ʥʘʤʦʨʘʞʠʚʘʪʴ ʣʝʜ ʪʦʣʱʠʥʦʡ 3,4 ʤʤ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ. ɺ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤ ʛʨʘʬʠʢʦʤ ʩʣʦʡ ʣʴʜʘ ʪʦʣʱʠʥʦʡ 3,4 ʤʤ (ʩʤ. ʨʠʩ. 3) ʦʙʨʘʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʟʘ 6 ʤʠʥ. 
ʇʦʩʢʦʣʴʢʫ ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʪʨʫʙʳ ʦʙʝʠʭ ʩʪʫʧʝʥʝʡ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠʤʝʶʪ ʦʙʱʠʡ ʢʦʨʧʫʩ, ʧʨʦʮʝʩʩ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʣʴʜʘ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʫ ʜʣʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ 
ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʤʦʨʘʞʠʚʘʥʠʷ ʚ ʘʧʧʘʨʘʪʝ ʩ ʜʚʫʤʷ ʩʪʫʧʝʥʷʤʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ 
ʩʦʢʨʘʱʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʤ ʘʧʧʘʨʘʪʦʤ). 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʐʠʰʦʚ ɺ. ʇ., ʀʚʘʥʦʚ ɸ. ʉ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʝʧʘʨʘʪʦʨʦʚ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ // ɾʫʨʥʘʣ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠʥʞʝʥʝʨʠʠ. ï 2021. ï ʊ. 35, ˉ 4. ï ʉ. 45-53. 
2. ɼʴʷʢʦʚ ʄ. ɺ., ʂʦʟʣʦʚʘ ɽ. ʖ., ʉʤʠʨʥʦʚ ʇ. ɸ. ɺʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʩʝʧʘʨʘʮʠʠ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʝʧʘʨʘʪʦʨʘʭ // ʍʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ï 2019. ï ̄  7. ï ʉ. 67-74. 
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ǲǣǩ 633.2 

ǢǲǰǱǭǱǟ ǯǟǰǱǤǬǧǨ ǧ ǰǭǴǯǟǬǬǭǰǱǻ ǡ 
ǰǫǤǷǟǬǬǺǴ ǮǭǰǤǡǟǴ ǰǭǧ ǰ ǩǭǯǫǭǡǺǫǧ 
ǩǲǪǻǱǲǯǟǫǧ  

ǧȋȇȌȍȁ ǟȀȃȒȁǿȊȇ ǟȀȃȒȋǿȌȌȍȀȍȁȇȖ 
 ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ǱȒȏȐȒȌȍȁ ǴǿȈȏȒȊȊȍ ǭȃȇȊȅȍȌȍȁȇȖ 
ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ, ʜʦʮʝʥʪ 

ǴȒȐǿȌȍȁ ǠǿȔȑȇǞȏ ǫȒȔǿȋȋǿȃȅȍȌȍȁȇȖ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʦʠʩʢʘʪʝʣʴ 

ɸʥʜʠʞʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʛʫʩʪʦʪʳ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʪʣʦ-
ʩʝʨʦʟʸʤʥʳʭ ʧʦʯʚ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʩʤʝʰʘʥʥʳʤ ʧʦʩʝʚʝ ʩʦʠ ʩ ʢʫʢʫʨʫʟʦʡ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠ-
ʢʦʤ. ʇʨʠ ʩʦʚʤʝʱʝʥʠʠ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʩʦʝʡ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʩʠʣʦʩʘ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʫʢʫʨʫʟʳ ʧʦʛʠʙʣʦ ʙʦʣʴʰʝ ʨʘʩʪʝʥʠʡ ʥʘ 0,12ï0,16%, ʫ ʩʦʨʛʦ ð ʥʘ 0,13ï0,20% ʠ ʫ ʩʦʨ-
ʛʦ ð ʥʘ 0,18ï0,40% ʙʦʣʴʰʝ ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ, ʛʜʝ ʢʘʞʜʘʷ ʢʫʣʴʪʫʨʘ ʚʳʨʘʱʠʚʘʣʘʩʴ 
ʦʪʜʝʣʴʥʦ. ʆʪʤʝʯʝʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʜʦ ʫʙʦʨʢʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʫʩʪʦʪʳ 
ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʩ ʢʫʢʫʨʫʟʦʡ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʫʢʫʨʫʟʘ, ʩʦʨʛʦ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʷ, ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ, ʧʦʛʠʙʰʠʝ ʨʘʩʪʝʥʠʷ, ʩʦʭʨʘʥ-
ʥʦʩʪʴ. 
 

PLANT DENSITY AND SURVIVAL IN MIXED CROPS OF SOYBEAN WITH FORAGE CROPS 
 

Iminov Abduvali Abdumannobovich, 
Tursunov Khayrullo Odiljanovich, 

Khusanov Bakhtiyor Mukhammadjanovich 
 

Abstract. The article presents data on the survival of plant density under light gray soil conditions of the Andi-
jan region when soybean is intercropped with maize, sorghum, and sunflower. In combined sowings of maize, 
sorghum, and sunflower with soybean for silage preparation, it was established that maize lost 0.12ï0.16% 
more plants, sorghum 0.13ï0.20%, and sunflower 0.18ï0.40% more plants compared to the variants where 
each crop was grown separately. It was noted that the number of plants dying before harvest increased with 
the increase in soybean plant density under mixed sowings with maize, sorghum, and sunflower. 
Keywords: maize, sorghum, sunflower, soybean, plant density, dead plants, survival. 

 
ɻʛʞʝʞʦʡʞ. ɺ ʫʢʨʝʧʣʝʥʠʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʠʣʦʩʥʳʝ 

ʢʫʣʴʪʫʨʳ ʠ ʧʣʦʱʘʜʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 
ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʩʠʣʦʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʚʤʝʱʝʥʠʝ ʢʫʣʴ-
ʪʫʨ ʩ ʙʦʙʦʚʳʤʠ ʠ ʟʝʨʥʦʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʇʦʵʪʦʤʫ ʩʦʚʤʝʱʝʥʠʝ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʥʝʯʥʠʢʘ ʩ ʩʦʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʣʦʩʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʢʦʪʘ ʧʠʪʘʪʝʣʴʥʳʤʠ 
ʢʦʨʤʘʤʠ. 

ʌʩʧʛʞʦʵ ʡʠʬʰʞʦʦʧʪʫʡ ʨʩʧʚʤʞʥʴ. ʇʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʠ ʧʦʜʜʝʨʞʘ-
ʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʦʜʥʘʢʦ ʠʭ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʜʘ ʢʫʣʴʪʫʨʳ ʠ ʚʳʙʨʘʥʥʦʛʦ ʩʦʨʪʘ [2]. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ, ʢʦʪʦʨʘʷ ʩʦ-
ʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʫʶ ʙʘʟʫ ʜʣʷ ʫʨʦʞʘʷ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʦʩʝʚʝ ʥʝʩʢʦʣʴʢʠʭ ʢʫʣʴʪʫʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʜʨʫʛʦʛʦ 
ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʷ, ʩʧʦʩʦʙʥʦʛʦ ʟʘʤʝʥʠʪʴ ʦʜʠʥ ʜʨʫʛʦʛʦ [1, 5, 6, 7]. 

ʌʪʤʧʛʡʸ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʨʦʦʨʦʰʘʝʤʳʭ 
ʩʚʝʪʣʦ-ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʪʝʯʝʥʠʠ 2021-2023 ʛʦʜʦʚ. 

ʅʘʰʠ ʦʧʳʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʟʝʣʝʥʦʡ 
ʤʘʩʩʳ ʧʫʪʸʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʩ ʢʫʢʫʨʫ-
ʟʦʡ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 16 ʚʘʨʠʘʥʪʦʚ. ʆʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 4 
ʧʦʚʪʦʨʥʦʩʪʷʭ, ʚʘʨʠʘʥʪʳ ï ʚ 4 ʷʨʫʩʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʘ 60 ʤĮ, ʠʟ ʥʠʭ ʨʘʩʯʝʪ-
ʥʘʷ ï 30 ʤĮ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʧʳʪʘ ʩʦʩʪʘʚʣʷʝʪ 0,384 ʛʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʭʝʤʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʨʘʩʯʝʪʳ 
ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʩʦʙʠʷʤ çʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚè ʠ 
çʄʝʪʦʜʠʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè [3, 4]. 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ.  ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʦʚʤʝʩʪʥʳʭ 
ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʩʦʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʣʦʩʘ ʚʳʨʘʱʠʚʘʥʠʝ ʩʦʠ ʧʨʠ ʨʘʟʥʦʡ 
ʛʫʩʪʦʪʝ ʨʘʩʪʝʥʠʡ ʚʣʠʷʝʪ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʣʴʢʦ 
ʩʦʠ ʧʨʠ ʛʫʩʪʦʪʝ ʨʘʩʪʝʥʠʡ ʧʦ 300 ʪʳʩ. ʰʪ./ʛʘ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠ-
ʣʘ 298605 ʰʪ./ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ï 291830 ʰʪ./ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 6775 
(2,27%) ʰʪ./ʛʘ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʣʴʢʦ ʢʫʢʫʨʫʟʳ ʧʦ 80 000 ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ 
ʨʘʩʪʝʥʠʡ   ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 79 870 ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ð 79 165 ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦ-
ʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 705 (0,88%) ʨʘʩʪʝʥʠʡ/ʛʘ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʨʛʦ ʧʦ 80 000 
ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 
79 690 ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ð 78 830 ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 
860 (1,08%) ʨʘʩʪʝʥʠʡ/ʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦ 70000 ʨʘʩʪʝʥʠʡ/ʛʘ 
ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 69849 ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ï 68933 
ʨʘʩʪʝʥʠʷ/ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ï 916 (1,31%) ʨʘʩʪʝʥʠʡ/ʛʘ. 

ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʩʦʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʣʦʩʘ ʙʳʣʦ 
ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʘʝʪʩʷ ʟʘ ʩʯʸʪ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʠ ʧʨʠ ʨʘʟʥʦʡ ʛʫʩʪʦʪʝ 
ʨʘʩʪʝʥʠʡ. 

ʅʘ ʬʦʥʝ ʧʦʩʝʚʘ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩʦʠ ʢ ʢʫʢʫʨʫʟʝ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘ-
ʮʠʠ ʧʦ ʢʫʢʫʨʫʟʝ ʩʦʩʪʘʚʠʣʘ 79755-79820 ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ - 78928-79023 ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦʣʠ-
ʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ - 797-827 (1,00-1,04 %) ʨʘʩʪʝʥʠʡ/ʛʘ. ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʛʫʩʪʦʪʳ ʨʘʩʪʝʥʠʡ ʧʦ ʢʫʢʫʨʫʟʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʩʦʩʪʘʚʠʣʘ 
199542-347516 ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ï 182420-302484 ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝ-
ʥʠʡ ï 17122-45032 (8,58-12,96 %) ʨʘʩʪʝʥʠʡ/ʛʘ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ 
ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʫ ʢʫʢʫʨʫʟʳ ʠ ʩʦʠ ʦʪʤʝʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʩʦʩʪʘʚʠʣʘ 
80 ʪʳʩ. ʨʘʩʪʝʥʠʡ/ʛʘ, ʩʦʠ ï 200 ʪʳʩ. ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 797/17122 
(1,00/8,58%) ʨʘʩʪʝʥʠʡ/ʛʘ. 

ʌʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʨʛʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 79651-79681 ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝ-
ʨʝʜ ʫʙʦʨʢʦʡ - 78628-78715 ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ - 966-1023 (1,21-1,28 %) ʨʘʩ-
ʪʝʥʠʡ/ʛʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 199570-347541 
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ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ï 185643-10405 ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ï 13927-
37136 (6,98-10,69 %) ʨʘʩʪʝʥʠʡ/ʛʘ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ 
ʨʘʩʪʝʥʠʡ ʫ ʩʦʨʛʦ ʠ ʩʦʠ ʦʪʤʝʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʩʦʨʛʦ ʚʳʨʘʱʠʚʘʣʩʷ ʧʦ 80 ʪʳʩ. ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʩʦʷ ï 
200 ʪʳʩ. ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 966/13927 
(1,21/6,98%) ʨʘʩʪʝʥʠʡ/ʛʘ.      

 
ʋʙʚʤʡʯʙ 1 

ɼʬʪʫʧʫʙ ʩʙʪʫʞʦʡʢ ʨʩʡ ʪʥʞʱʙʦʦʧʥ ʨʧʪʞʛʞ ʣʬʣʬʩʬʠʴ, ʪʧʩʜʧ ʡ ʨʧʝʪʧʤʦʞʰʦʡʣʙ  
ʪ ʪʧʞʢ ʦʙ ʪʡʤʧʪ, ʩʙʪʫʞʦʡʢ/ʜʙ (2022 ʜ.) 

ˉ 
ʚʘʨ. 

ɺʠʜʳ 
ʢʫʣʴʪʫʨ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ 
ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ 

ɺ ʥʘʯʘʣʝ ʚʝ-
ʛʝʪʘʮʠʠ ʨʘʩ-
ʪʝʥʠʡ /ʛʘ 

ʇʝʨʝʜ ʫʙʦʨ-
ʢʦʡ, ʨʘʩʪʝʥʠʡ 

/ʛʘ 

ʧʦʛʠʙʰʠʝ 
ʨʘʩʪʝʥʠʷ, 
ʨʘʩʪʝʥʠʡ /ʛʘ 

ʧʦʛʠʙʰʠʝ 
ʨʘʩʪʝʥʠʷ, % 

1 ʉʦʷ 300 000 298605 291830 6775 2,27 

2 ʂʫʢʫʨʫʟʘ 80 000 79870 79165 705 0,88 

3 ʉʦʨʛʦ 80 000 79690 78830 860 1,08 

4 ʇʦʜʩʦʣʥʫʭ 70 000 69849 68933 916 1,31 

5 

ʂʫʢʫʨʫ-
ʟʘ+ʩʦʷ 

80 000+200 000 79820/199542 79023/182420 797/17122 1,00/8,58 

6 80 000+250 000 79780/249528 78970/222480 810/27048 1,02/10,84 

7 80 000 + 300 000 79765/298519 78940/265521 825/32998 1,03/11,05 

8 80 000 +350 000 79755/347516 78928/302484 827/45032 1,04/12,96 

9 
ʉʦʨʛʦ 
+ʩʦʷ 

 

80 000 + 200 000 79681/199570 78715/185643 966/13927 1,21/6,98 

10 80 000 + 250 000 79667/249564 78676/227381 991/22183 1,24/8,89 

11 80 000 + 300 000 79658/298556 78650/268840 1008/29716 1,27/9,95 

12 80 000 + 350 000 79651/347541 78628/310405 1023/37136 1,28/10,69 

13 
ʇʦʜʩʦʣ-
ʥʫʭ+ʩʦʷ 

 

70 000+ 200 000 69825/199554 68712/181640 1113/17914 1,59/8,98 

14 70 000 + 250 000 69817/249545 68663/220986 1154/28559 1,65/11,44 

15 70 000+ 300 000 69809/298538 68631/262008 1178/36530 1,69/12,24 

16 70 000 + 350 000 69802/347531 68610/301405 1192/46126 1,71/13,27 

 
ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 69802-69825 ʨʘʩʪʝ-

ʥʠʡ/ʛʘ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ - 68610-68712 ʨʘʩʪʝʥʠʡ/ʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ - 1113-1192 (1,59-
1,71 %) ʨʘʩʪʝʥʠʡ/ʛʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 
ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʩʦʩʪʘʚʣʷʣʘ 199554-347531 ʨʘʩʪʝʥʠʡ/ʛʘ, ʧʝʨʝʜ ʩʙʦʨʦʤ ʫʨʦʞʘʷ - 181640-301405 ʨʘʩʪʝ-
ʥʠʡ/ʛʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 17914-46126 (8,98-13,27 %) ʨʘʩʪʝʥʠʡ/ʛʘ. ʅʘ ʵʪʦʤ 
ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʚʩʭʦʜʦʚ ʥʘ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 
ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 70 000 ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨ, ʥʘ ʧʦʩʝʚʘʭ ʞʝ ʩʦʠ ʩʦʩʪʘʚʠʣʦ 200 000 ʢʫʩʪʦʚ, ʘ ʢʦ-
ʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 1113/17914 (1,59/8,98 %) ʨʘʩʪʝʥʠʡ/ʛʘ. 

ɻʴʛʧʝ: ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩ ʩʦʝʡ ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʣʦʩʥʦʡ 
ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʦʡ ʛʫʩʪʦʪʳ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʘʝʪʩʷ, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʦʩʝʚʘʤʠ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ, ʥʘʧʨʠʤʝʨ, ʫ ʢʫʢʫʨʫʟʳ ʧʦʛʠʙʣʦ ʥʘ 0,12ï0,16%, ʫ ʩʦʨʛʦ 
0,13ï0,20%, ʫ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ 0,18ï0,40% ʙʦʣʴʰʝ ʨʘʩʪʝʥʠʡ. ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦ-
ʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʫʩʪʦʪʳ ʧʦʩʝʚʘ ʩʦʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʝʸ ʢ ʧʦʩʝʚʘʤ 
ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɸʥʜʨʫʩʝʥʢʦ, ɺ.ɸ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʦʜʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʨʘʟʥʳʭ 
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ʫʨʦʚʥʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ / ɺ.ɸ. ɸʥʜʨʫʩʝʥʢʦ, ʀ.ʖ. ʂʫʟʥʝʮʦʚ, ɻ.ɸ. ɼʘʚʣʝʪʯʫʨʠʥʘ // VI ɺʩʝʨʦʩʩʠʡ-
ʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 131 ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʅʘʫʢʘ ʤʦʣʦʜʳʭ ï ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟ-
ʚʠʪʠʶ ɸʇʂè, - ʋʬʘ, 2013, - ʉ. 8-13. 

2. ɸʪʘʙʘʝʚʘ ʍ., ʖʣʜʘʰʝʚʘ ɿ., ʀʩʨʘʠʣʦʚ ʀ. çɸʛʨʦʥʦʤʠʷ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦè. ʊʘʰʢʝʥʪ: çʕʢʦ-
ʥʦʤʠʢʘ-ʌʠʥʘʥʩʳè, 2010. 153 ʩ. 

3. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ï ʋʟʇʀʊʀ, ʊʘʰʢʝʥʪ. 2007. 180 ʩ. 
4. ʄʝʪʦʜʠʢʘ ɻʦʩʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ï ʄ.: ʂʦʣʦʩʩ. 1964. 184 ʩ. 
5. ʍʘʣʠʢʦʚ ɹ., ʀʤʠʥʦʚ ɸ., ʅʘʤʦʟʦʚ ʌ. ï çʇʨʦʤʝʞʫʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ, ʢʦʨʤ ʜʣʷ ʩʢʦʪʘ, ʫʜʦʙʨʝʥʠʷ 

ʜʣʷ ʟʝʤʣʠè. ɾʫʨʥʘʣ çʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʋʟʙʝʢʠʩʪʘʥʘè, ˉ9, 2017. 
6. ʎʘʨʝʚ ʃɽ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, ɹʘʨʥʘʫʣ, ʀʟʜ. ɸɻɸʋ, 2007, 23 ʩ. 
7. ʎʝʨʢʦʚʴ ɺ.ʅ. - çɿʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳè, ʊʘʰʢʝʥʪ, ʋʯʠʪʝʣʴ, 1975, ʩʪʨ. 178-180. 
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ǲǣǩ 411,/30 

ǡǪǧǾǬǧǤ ǮǯǤǣǮǭǰǤǡǬǭǨ ǭǠǯǟǠǭǱǩǧ 
ǼǪǤǩǱǯǧǶǤǰǩǧǫ ǮǭǪǤǫ Ǭǟ ǲǯǭǥǟǨǬǭǰǱǻ ǧ 
ǼǪǤǫǤǬǱǺ ǰǱǯǲǩǱǲǯǺ ǲǯǭǥǟǾ ǢǧǠǯǧǣǭǡ 
ǩǲǩǲǯǲǦǺ 

 
ǟȎȎǿȄȁ ǰǿȓǿȏ ǮǿȔǿȒȍȁȇȖ 

ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʀʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ - ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè, ʛ. ʅʘʣʴʯʠʢ, ʈʌ 

ʌɻɹʋʅ ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ  
çɺʣʘʜʠʢʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè, ʛ. ɺʣʘʜʠʢʘʚʢʘʟ, ʈʌ 

ǩǿȏǿȄȁ ǡǿȃȇȋ ǽȏțȄȁȇȖ 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʌɻɹʋʅ ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ  
çɺʣʘʜʠʢʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè, ʛ. ɺʣʘʜʠʢʘʚʢʘʟ, ʈʌ 

 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʩʝʤʷʥ ʵʣʝʢʪʨʠʯʝ-
ʩʢʠʤ ʧʦʣʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 8000ɺ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʛʠ-
ʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ. ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʥʘ 5,48 ï 10,60 ʪ/ʛʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʫʢʫʨʫʟʘ, ʛʠʙʨʠʜ, ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ. 

 
EFFECT OF PRE-SOWING TREATMENT WITH AN ELECTRIC FIELD ON THE YIELD AND STRUCTURE 

ELEMENTS OF CORN HYBRIDS 
 

   Appaev Safar Pakhauovich,  
Karaev Vadim Yurievich 

  
Abstract. The article presents the results of studying the effect of electrostimulation of seeds by an electric 
field of direct current with a voltage of 8000V on the yield and elements of the yield structure of corn hybrids. 
The results obtained show that electrostimulation increases the yield of hybrids by 5.48 ï 10.60 t/ha. 
Keywords: corn, hybrid, electrostimulation, yield, elements of the yield structure. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʩʘʥʢʮʠʦʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦ-
ʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ [1, 2].  ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘʤ [3].  

ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 
ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢ-
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ʪʦʨʦʚ ʥʘ ʚʩʭʦʞʝʩʪʴ, ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ, ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩʝʤʷʥ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʥʘ ʫʨʦʞʘʡ-
ʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ - ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢʘʤʠ 
ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʦʙʨʘʙʦʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ, ʦʙʣʫʯʝʥʠʝ ʫʣʴ-
ʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʠ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ, ʦʙʨʘʙʦʪʢʘ ʦʟʦʥ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʴʶ ʠ ʪ.ʧ. [4-9].  

ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝ-
ʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʥʝʪ ʠ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ 
ʜʝʣʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ 
ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ. ʇʨʠ ʵʪʦʤ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚʣʠʷʥʠʷ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞ-
ʜʫ ʚʝʣʠʯʠʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʙʘʚʢʦʡ ʫʨʦʞʘʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʩʝʤʷʥ ʥʘ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʠ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʩʝʤʝʥʘ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʈʦʜʥʠʢ 179ʉɺ, ʈʦʜʥʠʢ 
180ʉɺ ʠ ʈʦʜʥʠʢ 292ʄɺ.  ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʘʩʴ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷ-
ʞʝʥʠʝʤ 8000ɺ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʠʟ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ 
ʩʝʤʷʥ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʠʤʫʣʷʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʦʢʘʟʳʚʘʝʪ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ, ʢʘʢ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ, ʪʘʢ ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʘʤ 
ʚʝʣʠʯʠʥʘ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʚʝʣʠʯʠʥʫ 
ʅʉʈ ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ (ʪʘʙʣ.1). ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʦʩʪʘʚʠʣʘ ʚ 2023 
ʛʦʜʫ ʥʘ ʛʠʙʨʠʜʝ ʈʦʜʥʠʢ 179ʉɺ ï 10,6 ʮ/ʛʘ.   

 
ʋʙʚʤʡʯʙ 1 

ʌʩʧʟʙʢʦʧʪʫʵ ʜʡʚʩʡʝʧʛ ʣʬʣʬʩʬʠʴ ʠʙ 2018-2020ʜʜ 

ɺʘʨʠʘʥʪ 
ʋʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʦʜʘʤ, ʮ/ʛʘ 

2021ʛ. 2022ʛ. 2023ʛ. ʉʨ. ʟʘ    3 ʛʦʜʘ 

ʈʦʜʥʠʢ 179ʉɺ, ʢʦʥʪʨʦʣʴ 36,88 37,44 37,33 37,22 

ʈʦʜʥʠʢ 179ʉɺ, 8000 ɺ 46,03 47,51 47,93 47,16 

ʈʦʜʥʠʢ 180ʉɺ, ʢʦʥʪʨʦʣʴ 36,18 37,81 38,43 37,47 

ʈʦʜʥʠʢ 180ʉɺ 8000ɺ 41,66 43,45 44.52 43,21 

ʈʦʜʥʠʢ 292ʄɺ, ʢʦʥʪʨʦʣʴ 48,81 49,45 51,41 49,89 

ʈʦʜʥʠʢ 292ʄɺ, 8000ɺ 57,35 59,31 61,34 59,33 

ʆʊʉ05 5,6 6,3 6,5 6,7 

 
ʈʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʝʸ 

ʩʪʨʫʢʪʫʨʫ, ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʇʦʟʥʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ, ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 
ʫʨʦʞʘʷ ʚ ʩʚʷʟʠ ʩ ʫʩʣʦʚʠʷʤʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʩʢʨʳʪʴ ʩʣʘʙʳʝ ʟʚʝʥʴʷ ʚ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʝ ʘʛʨʦ-
ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝ-
ʨʝ ʠʩʧʦʣʴʟʫʷ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ, ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ, ʧʨʠ-
ʜʘʚʘʷ ʝʤʫ ʥʫʞʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʝʛʦ ʫʨʦʚʝʥʴ, ʷʚʣʷʶʪʩʷ: ʤʘʩʩʘ 1000 
ʟʝʨʝʥ, ʯʠʩʣʦ ʨʷʜʦʚ ʟʝʨʝʥ ʥʘ ʧʦʯʘʪʢʝ, ʯʠʩʣʦ ʟʸʨʝʥ ʚ ʨʷʜʫ, ʜʣʠʥʘ ʠ ʜʠʘʤʝʪʨ ʧʦʯʘʪʢʘ. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʢ ʩʠʣʴʥʦʤʫ ʢʦʣʝʙʘʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʤʦ-
ʞʝʪ ʧʨʠʚʦʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ. 
ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʛʠʙʨʠʜʳ ʩʨʝʜʥʝʩʧʝʣʦʡ ʠ ʩʨʝʜʥʝʧʦʟʜʥʝʡ 
ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ, ʯʪʦ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʦʟʝʨʥʸʥʥʦʩʪʠ ʧʦʯʘʪʢʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 
ʢʦʣʝʙʘʥʠʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʛʦʜʘʤ, ʙʦʣʝʝ ʥʠʟʢʠʤ ʚʳʭʦʜʦʤ ʟʝʨʥʘ ʠʟ ʧʦʯʘʪʢʘ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ 
ʫʨʦʞʘʷ: ʜʣʠʥʘ ʠ ʜʠʘʤʝʪʨ ʧʦʯʘʪʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʚ ʧʦʯʘʪʢʝ, ʟʝʨʝʥ ʚ ʨʷʜʫ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ (ʪʘʙʣ. 2). 

 



WORLD OF SCIENCE 119 

 

XV International scientific conference | www.naukaip.ru 

ʋʙʚʤʡʯʙ 2 
ʖʤʞʥʞʦʫʴ ʪʫʩʬʣʫʬʩʴ ʬʩʧʟʙʸ ʪʩ. ʠʙ 2021-2023ʜʜ 

ˉ ʧʧ ʅʘʟʚʘʥʠʝ 
ɼʣʠʥʘ 
ʧʦʯʘʪʢʘ, 
ʤʤ 

ɼʠʘʤʝʪʨ 
ʧʦʯʘʪʢʘ 
ʚ/ʥ, ʤʤ 

ʂʦʣ-ʚʦ ʨʷ-
ʜʦʚ ʟʝʨʝʥ, 
ʰʪ. 

ʂʦʣ-ʚʦ ʟʝ-
ʨʝʥ ʚ ʨʷʜʫ, 
ʰʪ. 

ʄʘʩʩ 1000 ʟʝ-
ʨʝʥ, ʛ 

1 ʈʦʜʥʠʢ 179ʉɺ ʢʦʥ-
ʪʨʦʣʴ 

192.65 32.5/34.3 16 35.2 273.5 

2 ʈʦʜʥʠʢ 179ʉɺ, 8000ɺ  201.3 34.9/36.0 18 36.7 279.3 

 Ñ ʢ ʩʪ. 8.65 2.4/1.7 2 1.5 5.8 

1 ʈʦʜʥʠʢ 180ʉɺ ʢʦʥ-
ʪʨʦʣʴ 

189.8 35.85/56.31 14 43 290 

2 ʈʦʜʥʠʢ 180ʉɺ, 8000ɺ  199.4 37.1/58.3 14.6 46.3 306.7 

 Ñ ʢ ʩʪ. 9.6 1.25/1.99 0.6 3.3 16.7 

1 ʈʦʜʥʠʢ 292 ʄɺ ʢʦʥ-
ʪʨʦʣʴ 

197.9 44.5/53.5 16 37.8 305 

2 ʈʦʜʥʠʢ 292ʄɺ 8000ɺ  215.77 45.73/56.1 17.3 40.22 316.7 

 Ñ ʢ ʩʪ. 17.87 1.73/2.6 1.3 3.22 16.7 

 
ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʦʢʘʟʳʚʘʝʪ ʥʘ ʜʣʠʥʫ ʧʦʯʘʪʢʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ ʨʷʜʫ ʧʦʯʘʪʢʘ ʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ. ʂʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʟʝʨʝʥ ʷʚʣʷʝʪʩʷ ʩʦʨʪʦʚʳʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦ-
ʨʳʡ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʥʝ ʤʝʥʷʝʪʩʷ. 
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ǩǭǬǰǲǪǻǰǩǭǤ ǰǪǲǥǤǬǧǤ ǩǭǪǪǤǥǰǩǭǢǭ 
ǟǰǤǰǰǭǯǟ ǟ,Ǿ, ǫǧǪǪǤǯǟ, ǬǟǶǟǪǭ ǮǲǱǧ8 
ǰǟǬǩǱ - ǮǤǱǤǯǠǲǯǢ - ǰǤǧǰǱǟǬ Ƥ ǬǟǰǧǯǟǠǟǣ 
&ǮǤǯǰǧǾ* /676-/677-1900) 

ǫǿȊȄȑȍ ǤȊȄȌǿ ǧȁǿȌȍȁȌǿ 
ʜ.ʠ.ʥ, ʩ.ʥ.ʩ.  

ʌɻɹʆʋ ʀʥʩʪʠʪʫʪ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɸʚʪʦʨ ʩʪʘʪʴʠ, ʠʩʩʣʝʜʫʷ ʤʘʪʝʨʠʘʣʳ ʘʨʭʠʚʘ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ 
(ɸɺʇʈʀ, ʛ. ʄʦʩʢʚʘ), ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʨʫʩʩʢʠʭ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚ ʇʝʨʩʠʠ ʚ 
ʵʧʦʭʫ ʥʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʠʣ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʠʩʪʦʨʠʶ ʫʯʨʝ-
ʞʜʝʥʠʷ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʈʦʩʩʠʠ ʚ ʉʝʠʩʪʘʥʝ (ʇʝʨʩʠʷ,1898 ʛ.) ʠ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʢʦʥʩʫʣʴʩʢʦʛʦ ʩʣʫʞʝʥʠʷ 
ʢʦʣʣʝʞʩʢʦʛʦ ʘʩʝʩʩʦʨʘ ɸ.ʗ. ʄʠʣʣʝʨʘ ï ʧʝʨʚʦʛʦ ʚʠʮʝ-ʢʦʥʩʫʣʘ ʈʦʩʩʠʠ ʚ ʉʝʠʩʪʘʥʝ (1899), ʧʨʠ ʜʝʷʪʝʣʴʥʦʤ 
ʫʯʘʩʪʠʠ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʥʘʯʘʣʦ ʨʘʙʦʪʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʨʫʩʩʢʦʛʦ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪ-
ʩʪʚʠʷ ʚ ʚʦʩʪʦʯʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʇʝʨʩʠʠ, ʧʦʛʨʘʥʠʯʥʳʭ ʩ ɸʬʛʘʥʠʩʪʘʥʦʤ ʚ ʢʦʥʮʝ XIX - ʥʘʯʘʣʝ XX ʚʚ. ʠ 
ʚʧʝʨʚʳʝ ʧʦʜʥʷʪ ʨʫʩʩʢʠʡ ʬʣʘʛ ʥʘʜ ʟʜʘʥʠʝʤ ʨʫʩʩʢʦʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʉʝʠʩʪʘʥʝ - ʛ. 
ʅʘʩʠʨʘʙʘʜ (1900). 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɸʨʭʠʚ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʢʦʣʣʝʞʩʢʠʡ ʘʩʝʩʩʦʨ ɸ.ʗ. ʄʠʣʣʝʨ - 
ʚʠʮʝ-ʢʦʥʩʫʣ ʈʦʩʩʠʠ ʚ ʉʝʠʩʪʘʥʝ, ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇʝʨʩʠʷ, ʉʝʠʩʪʘʥ, ʄʝʰʝʜ, ʅʘʩʠʨʘʙʘʜ  
 

CONSULAR SERVICE OF COLLEGE ASESSOR A.YA. MILLER. BEGINNING OF THE JOURNEY: ST. 
PETERSBURG ð SEISTAN ð NASIRABAD (PERSIA, 1898/1899-1900) 

 
Maleto Elena Ivanovna  

 
Abstract: The author of the article, examining the materials of the Archive of the foreign policy of the Russian 
Empire (AVPRI, Moscow) related to the activities of Russian diplomatic representatives in Persia in the mod-
ern era, for the first time presented for publication documents reflecting the history of the establishment of the 
Russian Vice-Consulate in Seistan (Persia, 1898) and the initial stage of consular service of collegiate asses-
sor A.Ya. Russian Russian Ambassador to Afghanistan, Robert J. Miller, First ViceïConsul of Russia in 
Seistan (1899), with whose active participation work began to strengthen the Russian diplomatic presence in 
the eastern provinces of Persia bordering Afghanistan in the late 19th and early 20th centuries. For the first 
time, the Russian flag was raised over the building of the Russian Imperial Vice-consulate in Seistan - Nasira-
bad (1900). 
Key words: Archive of Foreign Policy of the Russian Empire, Collegiate Assessor A.Y. Miller - Vice-Consul of 
Russia in Seistan, Russia, St. Petersburg, Persia, Seistan, ʄeshed, Nasirabad.  

 
ʀʩʪʦʨʠʷ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʈʦʩʩʠʠ ʚ ʇʝʨʩʠʠ ʜʦ ʩʠʭ ʧʦʨ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʤʘʣʦʠʟʫʯʝʥʥʳʤ ʩʪʨʘʥʠʮʘʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ. ʊʘʢ, ʣʠʯʥʘʷ ʩʫʜʴʙʘ ʠʟʚʝʩʪʥʦʛʦ ʜʠʧʣʦʤʘ-
ʪʘ, ʚʦʩʪʦʢʦʚʝʜʘ ï ʢʦʣʣʝʞʩʢʦʛʦ ʘʩʝʩʩʦʨʘ ɸ.ʗ. ʄʠʣʣʝʨʘ ʠ ʝʛʦ ʨʦʣʴ ʚ ʫʢʨʝʧʣʝʥʠʠ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʚ ʚʦ-
ʩʪʦʯʥʦʡ ʇʝʨʩʠʠ ï ʉʝʠʩʪʘʥʝ (ʉʠʩʪʘʥʝ), ʧʦʛʨʘʥʠʯʥʦʡ ʩ ɸʬʛʘʥʠʩʪʘʥʦʤ ʚ ʢʦʥʮʝ XIX ʚ ï ʥʘʯʘʣʝ ʍʍ ʩʪʦʣʝ-
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ʪʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʥʘʰʣʘ ʜʦʩʪʦʡʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ. ʄʝʞʜʫ ʪʝʤ, ʫʯʨʝʞʜʝ-
ʥʠʝ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʉʝʠʩʪʘʥʝ, ʩʦʩʪʦʷʚʰʝʝʩʷ ʧʦ ʨʝʰʝʥʠʶ ʝʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ɺʝ-
ʣʠʯʝʩʪʚʘ ʚ ʎʘʨʩʢʦʤ ʩʝʣʝ 18 ʤʘʷ 1898 ʛ., ʩʪʘʣʦ ʩʦ ʚʨʝʤʝʥʝʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʠʩʫʪ-
ʩʪʚʠʷ ʪʘʤ. ɸ ʥʘʟʥʘʯʝʥʠʝ ʥʘ ʜʦʣʞʥʦʩʪʴ ʚʠʮʝ-ʢʦʥʩʫʣʘ ʚ ʉʝʠʩʪʘʥʝ çʢʦʣʣʝʞʩʢʘʛʦ ʘʩʝʩʩʦʨʘè ɸ.ʗ. ʄʠʣʣʝʨʘ 
(ʇʨʠʢʘʟ ʄʀɼ ʈʦʩʩʠʠ ʦʪ 02.07. 1899), ʚʥʝʩʰʝʛʦ ʟʘʤʝʪʥʳʡ ʚʢʣʘʜ ʚ ʜʝʣʦ ʫʢʨʝʧʣʝʥʠʷ ʨʫʩʩʢʦʛʦ ʧʨʠʩʫʪ-
ʩʪʚʠʷ ʚ ʚʦʩʪʦʯʥʳʭ ʧʝʨʩʠʜʩʢʠʭ ʧʨʦʚʠʥʮʠʷʭ, ʠʤʝʣʦ ʙʦʣʴʰʦʝ ʧʦʣʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʣʘʞʠʚʘʥʠʷ 
ʜʦʙʨʦʩʦʩʝʜʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʇʝʨʩʠʝʡ.  

ʉ ʢʦʥʮʘ XIX ʚ. ʥʘ ʬʦʥʝ ʥʘʨʘʩʪʘʥʠʷ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʈʦʩʩʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, 
ʤʠʨ ʩʪʘʣ ʩʚʠʜʝʪʝʣʝʤ ʨʝʟʢʦʛʦ ʦʙʦʩʪʨʝʥʠʷ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʝʚʨʦ-
ʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ï ɸʥʛʣʠʠ, ʈʦʩʩʠʠ, ʘ ʧʦʟʜʥʝʝ ɻʝʨʤʘʥʠʠ ʟʘ ʩʬʝʨʳ ʚʣʠʷʥʠʷ. ʀʨʘʥ, ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʚʳ-
ʛʦʜʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ɹʣʠʞʥʝʛʦ ʠ ʉʨʝʜʥʝʛʦ ɺʦʩʪʦʢʘ, ʩʪʘʣ 
ʘʨʝʥʦʡ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʠ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʤʠʨʦʚʳʭ ʜʝʨʞʘʚ [1, ʩ.5-7]. 

ʈʦʩʩʠʷ, ʚʢʣʶʯʠʚʰʠʩʴ ʚ ʵʪʠ ʧʨʦʮʝʩʩʳ, ʧʨʝʩʣʝʜʦʚʘʣʘ ʮʝʣʴ ʥʝ ʪʦʣʴʢʦ ʫʢʨʝʧʠʪʴ ʩʚʦʠ ʛʝʦʧʦʣʠʪʠʯʝ-
ʩʢʠʝ ʧʦʟʠʮʠʠ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʀʨʘʥʝ ʠ ɸʬʛʘʥʠʩʪʘʥʝ, ʥʦ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʤ ʩʚʦʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝ-
ʩʢʠʝ ʠ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʘʤʙʠʮʠʠ ʥʘ ʬʦʥʝ ʚʩʝ ʥʘʨʘʩʪʘʶʱʝʛʦ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʩ ʘʥʛʣʠʯʘʥʘʤʠ. ʇʨʠ 
ʵʪʦʤ ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʢʨʫʛʘʭ ʈʦʩʩʠʠ (ʢʘʢ ʧʨʠ ʠʤʧʝʨʘʪʦʨʩʢʦʤ ʜʚʦʨʝ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʪʘʢ ʠ ʚ 
ʩʪʨʫʢʪʫʨʘʭ ʄʀɼ), ʭʦʨʦʰʦ ʦʩʦʟʥʘʚʘʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʧʨʦʯʝʥʠʷ ʦʟʥʘʯʝʥʥʳʭ ʧʦʟʠʮʠʡ ʙʝʟ 
ʫʢʨʝʧʣʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʇʝʨʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʜʘʣʝʥʥʳʭ ʚʦʩʪʦʯʥʳʭ 
ʧʨʦʚʠʥʮʠʷʭ, ʛʜʝ ʤʥʦʛʦʝ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ɹʨʠʪʘʥʩʢʦʡ ʠʤʧʝʨʠʝʡ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʵʪʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʨʦʜʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʘʨʷʜʫ ʩ ʂʝʨʤʘʥʦʤ, ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʩʯʠʪʘʣʠ ʉʝʠʩʪʘʥ 
(ʉʠʩʪʘʥ), ʚ ʩʠʣʫ ʝʛʦ ʙʣʠʟʦʩʪʠ ʢ ʘʬʛʘʥʩʢʦʡ ʛʨʘʥʠʮʝ [2, ʩ. 919-929].  

ʂ ʪʦʤʫ ʞʝ ʠʟ ʛʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʊʝʛʝʨʘʥʝ ʚ ʩʪʦʣʠʮʫ ʈʦʩʩʠʠ ʧʦ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʤ ʢʘʥʘ-
ʣʘʤ ʫʞʝ ʚ 1870-1890-ʝ ʛʦʜʳ XIX ʩʪʦʣʝʪʠʷ ʩʪʘʣʠ ʚʩʝ ʯʘʱʝ ʧʦʩʪʫʧʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ 
ʥʘʨʘʩʪʘʶʱʝʡ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ, ʪʦʨʛʦʚʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʛʣʠʯʘʥ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 
ʫʢʨʝʧʣʝʥʠʝ ʪʘʤ ʙʨʠʪʘʥʩʢʦʛʦ ʚʣʠʷʥʠʷ.  

ɼʝʣʦʚʳʝ ʢʨʫʛʠ ʈʦʩʩʠʠ (ʪʦʨʛʦʚʳʝ ʜʦʤʘ, ʟʘʥʠʤʘʚʰʠʝʩʷ ʧʨʦʜʘʞʝʡ ʪʝʢʩʪʠʣʷ ʠ ʜʨ.) ʪʘʢʞʝ ʭʦʨʦʰʦ 
ʧʦʥʠʤʘʣʠ ʟʥʘʯʝʥʠʝ ʇʝʨʩʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʝʝ ʢʘʢ ʧʣʘʮʜʘʨʤ 
ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʜʣʷ ʚʟʘʠʤʦʚʳʛʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʜʦʙʠʚʘʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 
ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ. ʄʝʞʜʫ ʪʝʤ ɹʨʠʪʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʜʦʤʠʥʠʨʦʚʘʣʘ ʟʜʝʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʚʦʝʥʥʦ-
ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ, ʥʦ ʠ ʚ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʷ ʤʥʦʛʦʚʝʢʦʚʦʡ ʦʧʳʪ ʠ ʧʦ-
ʪʝʥʮʠʘʣ, ʥʘʨʘʙʦʪʘʥʥʳʡ ʀʥʜʠʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʨʛʦʚʣʠ ʩ ʇʝʨʩʠʝʡ ʠ ɸʬʛʘʥʠʩʪʘʥʦʤ ʪʝʢʩʪʠʣʝʤ, ʩʧʝʮʠʷ-
ʤʠ ʠ ʧʨʦʯʠʤʠ ʪʦʚʘʨʘʤʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʇʝʨʩʠʶ ʢʘʢ ʩʚʦʶ ʚʦʪʯʠʥʫ, ʦʥʘ çʥʝ ʥʘʤʝʨʝʚʘʣʘʩʴ ʪʝʨʧʝʪʴ ʟʜʝʩʴ 
ʢʘʢʫʶ-ʣʠʙʦ ʢʦʥʢʫʨʝʥʮʠʶ ʥʠ ʘʥʛʣʠʡʩʢʠʤ ʪʦʚʘʨʘʤ, ʥʠ ʠʥʪʨʠʛʘʤ ʩʚʦʠʭ ʜʠʧʣʦʤʘʪʦʚ, ʥʠ ʚʦʝʥʥʳʤ ʘʚʘʥʪʶ-
ʨʘʤè [3, ʩ.115-122].  

ɺ ʨʦʩʩʠʡʩʢʦʡ ʩʪʦʣʠʮʝ ʩ ʪʘʢʦʡ ʧʦʟʠʮʠʝʡ ɹʨʠʪʘʥʠʠ ʠ ʙʨʠʪʘʥʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʚʟʦʨʳ ʢʦʪʦʨʦʛʦ 
ʫʞʝ ʜʘʚʥʦ ʙʳʣʠ ʦʙʨʘʱʝʥʳ ʥʘ ʚʦʩʪʦʢ ʠ ʶʛ ʇʝʨʩʠʠ, ʩʤʠʨʠʪʴʩʷ ʥʝ ʤʦʛʣʠ. ʇʦʵʪʦʤʫ ʠʥʠʮʠʠʨʦʚʘʣʠ ʩʦʟʜʘ-
ʥʠʝ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʈʦʩʩʠʠ ʚ ʉʝʠʩʪʘʥʝ (1898 ʛ.), ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʣʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʢʠʡ çʜʠʧʣʦʤʘ-
ʪʠʯʝʩʢʠʡ ʧʨʦʪʠʚʦʚʝʩè ʠ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʚ 
ʵʪʦʤ ʦʪʜʘʣʝʥʥʦʤ ʦʪ ʈʦʩʩʠʠ ʨʝʛʠʦʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 
ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʪʦʨʛʦʚʳʭ ʠ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ.  

ɼʘʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚʳʟʚʘʣʘ ʙʦʣʴʰʠʝ ʦʧʘʩʝʥʠʷ ʠ ʥʝʜʦʚʦʣʴʩʪʚʦ ʚ ʃʦʥʜʦʥʝ, ʥʦ 
ʦʩʪʘʥʦʚʠʪʴ ʈʦʩʩʠʶ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʧʦ ʵʪʦʤʫ ʧʫʪʠ ʘʥʛʣʠʯʘʥʝ ʥʝ ʩʤʦʛʣʠ. ʀʤ ʧʦʤʝʰʘʣʠ ʥʝ ʪʦʣʴʢʦ ʜʘʣʴ-
ʥʦʚʠʜʥʳʝ ʨʝʰʝʥʠʷ ʧʨʘʚʷʱʠʭ ʢʨʫʛʦʚ ʈʦʩʩʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʧʦʟʠʮʠʡ ʈʦʩ-
ʩʠʠ ʚ ʚʦʩʪʦʯʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʇʝʨʩʠʠ (ʀʨʘʥʘ), ʢʘʢ ʪʦ ɻʦʩʫʜʘʨʴ-ʠʤʧʝʨʘʪʦʨ ʅʠʢʦʣʘʡ II ʠ ʯʣʝʥʳ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʉʦʚʝʪʘ, ʢʫʜʘ ʚʭʦʜʠʣʠ ʚʝʣʠʢʠʡ ʢʥʷʟʴ ʄʠʭʘʠʣ ʅʠʢʦʣʘʝʚʠʯ - ʇʨʝʜʩʝʜʘʪʝʣʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʩʦʚʝʪʘ (1881-1905); ʇʣʝʚʝ ɺ.ʂ. - ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ ʩʦʚʝʪʘ; ʃʘʤʟʜʦʨʬ ɺ.ʅ. ï ʤʠʥʠʩʪʨ ʠʥʦ-
ʩʪʨʘʥʥʳʭ ʜʝʣ ʈʦʩʩʠʠ (1900-1906 ʛʛ.) ʠ ʜʨ., ʥʦ ʠ ʨʫʩʩʢʠʝ ʜʠʧʣʦʤʘʪʳ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ɸ.ʗ. ʄʠʣʣʝʨ 
- ʯʝʣʦʚʝʢ ʥʝʟʘʫʨʷʜʥʳʡ, ʪʘʣʘʥʪʣʠʚʳʡ, ʧʦʩʚʷʪʠʚʰʠʡ ʩʝʙʷ ʩʣʫʞʝʥʠʶ ʈʦʩʩʠʠ ʧʦ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʤʫ ʚʝ-
ʜʦʤʩʪʚʫ ʠ ʚʥʸʩʰʠʡ ʚʘʞʥʳʡ ʚʢʣʘʜ ʚ ʫʢʨʝʧʣʝʥʠʝ ʜʚʫʩʪʦʨʦʥʥʠʭ ʢʦʥʪʘʢʪʦʚ ʈʦʩʩʠʠ ʠ ʇʝʨʩʠʠ (ʀʨʘʥʘ).  
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ɺʡʧʜʩʙʭʡʰʞʪʣʙʸ ʪʨʩʙʛʣʙ: ɸʣʝʢʩʘʥʜʨ ʗʢʦʚʣʝʚʠʯ ʄʠʣʣʝʨ ʥʘʭʦʜʠʣʩʷ ʥʘ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʩʣʫʞ-
ʙʝ ʩ 1893 ʛ. ʠ ʚʧʣʦʪʴ ʜʦ 1940 ʛ., ʧʨʦʚʝʜʷ ʧʦʩʣʝʜʥʠʝ ʜʥʠ ʩʚʦʝʡ ʞʠʟʥʠ ʚʦ ʌʨʘʥʮʠʠ. ʆʥ ʨʦʜʠʣʩʷ ʚ 1868 ʛ. 
ʚ ʩʝʤʴʝ ʚʨʘʯʘ, ʧʦʣʫʯʠʣ ʭʦʨʦʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʘʢʪʠʚʥʫʶ ʜʠʧʣʦʤʘʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʥʘʯʘʣ ʩ ʜʦʣʞʥʦʩʪʠ 
ʜʨʘʛʦʤʘʥʘ (ʧʝʨʝʚʦʜʯʠʢʘ) ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʘʛʝʥʩʪʚʘ ʚ ɹʫʭʘʨʝ (1894-1898 ʛʛ.), ʘ ʩ 1899 ʧʦ 1905 ʛ. ʟʘʥʠʤʘʣ 
ʜʦʣʞʥʦʩʪʴ ʚʠʮʝ - ʢʦʥʩʫʣʘ ʈʦʩʩʠʠ ʚ ʉʝʠʩʪʘʥʝ (ʇʝʨʩʠʷ), ʧʦʣʫʯʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʝ ʚ ʄʀɼ 
ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʠ ʦʜʦʙʨʝʥʠʝ ʯʣʝʥʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʉʦʚʝʪʘ ʈʦʩʩʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ.  

ʂʦʥʩʫʣʴʩʢʦʝ ʩʣʫʞʝʥʠʝ ɸ.ʗ. ʄʠʣʣʝʨʘ ʚ ʇʝʨʩʠʠ ʧʨʦʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʥʝ ʧʨʝʢʨʘʱʘʶʱʝʛʦʩʷ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʈʦʩʩʠʠ ʠ ɹʨʠʪʘʥʩʢʦʡ ʠʤʧʝʨʠʠ. ʆʙʝ ʩʪʨʘʥʳ ʥʝ ʨʘʟ ʙʘʣʘʥʩʠ-
ʨʦʚʘʣʠ ʥʘ ʛʨʘʥʠ ʚʦʝʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʧʨʦʜʦʣʞʘʷ ʨʘʩʰʠʨʷʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʜʝʣʠʪʴ ʀʨʘʥ ʥʘ 
ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʮʝʩʩʠʡ ʠ ʤʦʥʦʧʦʣʠʡ.  

ɸ.ʗ. ʄʠʣʣʝʨ, ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʩʣʫʞʝʙʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʠʮʝ-ʢʦʥʩʫʣʘ ʥʘʭʦʜʠʣʩʷ ʚ ʵʧʠʮʝʥʪʨʝ ʩʦʙʳʪʠʡ, 
ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʪʦʛʜʘ ʚ ʇʝʨʩʠʠ: ʚ ʝʛʦ ʜʦʣʞʥʦʩʪʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦʤʠʤʦ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʦʪʥʦʩʷ-
ʱʠʭʩʷ ʢ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ, ʚʭʦʜʠʣ ʩʙʦʨ ʩʚʝʜʝʥʠʡ ʦ ʩʦʧʨʝʜʝʣʴʥʳʭ 
ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ɸʬʛʘʥʠʩʪʘʥ. ɺʩʝ ʦʪʯʝʪʳ ʚ ʚʠʜʝ ʜʦʥʝʩʝʥʠʷ ʨʫʩʩʢʦʤʫ ʚʠʮʝ-ʢʦʥʩʫʣʫ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢ-
ʮʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʥʘʜʣʝʞʘʣʦ ʦʪʧʨʘʚʣʷʪʴ ʯʝʨʝʟ ɻʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʫʣʘ ʚ ʍʦʨʘʩʘʥʝ 
ʀʤʧʝʨʘʪʦʨʩʢʦʤʫ ʇʦʩʣʘʥʥʠʢʫ ʚ ʊʝʛʝʨʘʥʝ, ʘ ʢʦʧʠʠ ʜʦʩʪʘʚʣʷʪʴ ʚ ʇʝʨʚʳʡ ɼʝʧʘʨʪʘʤʝʥʪ ʄʀɼ ʈʦʩʩʠʡʩʢʦʡ 
ʠʤʧʝʨʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 1880-ʭ ʛʛ. ʈʦʩʩʠʷ ʟʘʚʝʨʰʠʣʘ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ 
ʟʝʤʝʣʴ ʠ ʧʦʜʦʰʣʘ ʚʧʣʦʪʥʫʶ ʢ ʛʨʘʥʠʮʘʤ ɸʬʛʘʥʠʩʪʘʥʘ, ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʭʦʜʠʣʠ ʪʦʨʛʦʚʳʝ ʧʫ-
ʪʠ ʤʠʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʚʦʜʠʚʰʠʝ ʠʟ ʇʝʨʩʠʠ ʠ ɸʬʛʘʥʠʩʪʘʥʘ ʥʘ ʧʨʦʩʪʦʨʳ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ, ʯʪʦ ʪʨʝ-
ʙʦʚʘʣʦ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, 
çʩʦʙʳʪʠʷ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʦʢʘʟʳʚʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʢʘʢ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ 
ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʊʫʨʢʝʩʪʘʥʝ, ʛʜʝ ʚʣʘʩʪʴ ʇʝʪʝʨʙʫʨʛʘ ʙʳʣʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʚʝʨʜʦʡ, ʪʘʢ ʠ ʥʘ ʚʦʩʪʦʢʝ 
ʀʨʘʥʘ ï ʨʘʡʦʥʝ, ʧʨʠʤʳʢʘʚʰʝʤ ʢ ʨʦʩʩʠʡʩʢʠʤ ʚʣʘʜʝʥʠʷʤ ʠ ʧʨʠ ʵʪʦʤ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʳʪʳʚʘʚ-
ʰʝʤ ʥʘ ʩʝʙʝ ʚʣʠʷʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʚʣʘʩʪʠ. ʅʦ ʩʪʘʪʫʩ ʧʨʦʪʝʢʪʦʨʘʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʧʦʣʫʯʝʥʥʳʡ ʂʘʙʫ-
ʣʦʤ ʧʦ ʠʪʦʛʘʤ ʚʪʦʨʦʡ ʘʥʛʣʦ-ʘʬʛʘʥʩʢʦʡ ʚʦʡʥʳ (1878ï1880), ʥʝ ʧʦʟʚʦʣʷʣ ʇʝʪʝʨʙʫʨʛʫ ʠʤʝʪʴ ʪʘʤ ʦʬʠʮʠ-
ʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷè [4, ʩ. 168-178]. ʇʦʵʪʦʤʫ ʩʙʦʨ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʙʳʪʠʷʭ, 
ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʥʝ ʪʦʣʴʢʦ ʚ ʇʝʨʩʠʠ, ʥʦ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ɸʬʛʘʥʠʩʪʘʥ, ʘ ʪʘʢʞʝ ʧʨʦ-
ʜʚʠʞʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʚʦʟʣʘʛʘʣʠʩʴ ʥʘ ʨʦʩʩʠʡʩʢʠʝ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʴʩʪʚʘ ʚʙʣʠʟʠ ʘʬʛʘʥʩʢʠʭ ʛʨʘʥʠʮ.  

ɼʞʧʜʩʙʭʡʰʞʪʣʙʸ ʪʨʩʙʛʣʙ: ʉʝʠʩʪʘʥ (ʉʠʩʪʘʥ) ï ʦʜʥʘ ʠʟ ʧʨʦʚʠʥʮʠʡ ʚʥʫʪʨʝʥʥʝʡ ʇʝʨʩʠʠ (ʀʨʘʥʘ), 
ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ: ʦʥʘ ʛʨʘʥʠʯʠʪ ʩ ɸʬʛʘʥʠʩʪʘʥʦʤ ʠ ʇʘʢʠʩʪʘʥʦʤ - ʥʘ ʚʦʩʪʦʢʝ; ʩ ʧʨʦ-
ʚʠʥʮʠʝʡ ʶʞʥʳʡ ʍʦʨʘʩʘʥ - ʥʘ ʩʝʚʝʨʝ; ʩ ʧʨʦʚʠʥʮʠʷʤʠ ʂʝʨʤʘʥ ʠ ʍʦʨʤʦʟʛʘʥ - ʥʘ ʟʘʧʘʜʝ, ʘ ʥʘ ʶʛʝ - ʩ 
ʆʤʘʥʩʢʠʤ ʟʘʣʠʚʦʤ.  

ʊʨʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ: ʥʝʬʪʴ, ʪʦʨʛʦʚʣʷ ʠ ʠʤʧʝʨʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʫʞʝ ʢ ʥʘʯʘʣʫ ʧʝʨʚʦʡ ʤʠʨʦʚʦʡ 
ʚʦʡʥʳ ʧʨʝʚʨʘʪʠʣʠ ʥʘ ʨʫʙʝʞʝ XIX- ʥʘʯʘʣʘ XX ʚʚ. ʇʝʨʩʠʶ ʠ ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ ʚ ʦʙʣʘʩʪʴ ʦʩʦʙʦʛʦ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɸ ʚ ʩʚʝʪʝ ʨʘʩʪʫʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʬʪʠ ʠʟ ï ʟʘ ʧʝʨʝʭʦʜʘ 
ʂʦʨʦʣʝʚʩʢʦʛʦ ʬʣʦʪʘ ʩ ʫʛʣʷ ʥʘ ʥʝʬʪʴ (1907 ʛ.) ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ, ʥʝʬʪʝʥʦʩʥʳʝ ʟʘʧʘʩʳ ʢʦʪʦʨʦʛʦ ʦʢʘʟʘ-
ʣʠʩʴ ʪʘʢ ʧʨʠʪʷʛʘʪʝʣʴʥʳ ʜʣʷ ʘʥʛʣʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʘʧʠʪʘʣʘ, ʧʨʠʦʙʨʝʣ ʜʣʷ ʘʥʛʣʠʯʘʥ ʝʱʝ ʙʦ-
ʣʝʝ ʚʘʞʥʦʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʛʝʦʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʉʥʘʯʘʣʘ ʨʝʛʠʦʥ ʥʘʟʳʚʘʣʩʷ ɹʝʣʫʜʞʠʩʪʘʥ ʠʣʠ ʟʝʤʣʷ ʙʝʣʫʜʞʝʡ ï ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʦʤʫ ʧʣʝʤʝʥʠ 
ʩʝʠʩʪʘʥʩʢʠʭ ʧʝʨʩʦʚ, ʠʟʜʨʝʚʣʝ ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʵʪʦʡ ʟʝʤʣʝ ï ʯʘʩʪʴʶ ʦʩʝʜʣʳʭ, ʘ ʯʘʩʪʴʶ - ʟʘʥʠʤʘʶʱʠʭ-
ʩʷ ʢʦʯʝʚʳʤ ʩʢʦʪʦʚʦʜʩʪʚʦʤ, ʧʦʟʜʥʝʝ - ɹʝʣʫʜʞʠʩʪʘʥ ʠ ʉʝʠʩʪʘʥ. ʅʘʨʷʜʫ ʩ ʧʝʨʩʘʤʠ (ʰʠʠʪʳ) ʠ ʙʝʣʫʜʞʘʤʠ 
(ʩʫʥʠʪʳ) ʟʜʝʩʴ ʠʟʜʘʚʥʘ ʧʨʦʞʠʚʘʣʠ ʥʝʙʦʣʴʰʠʝ ʦʙʱʠʥʳ ʢʫʨʜʦʚ (ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʛʦʨʴʝ), ʙʝʨʙʝʨʳ ï ʚr -
ʭʦʜʮʳ ʠʟ ɸʬʛʘʥʠʩʪʘʥʘ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʥʳʭ ʥʘʨʦʜʦʚ. ʄʫʩʫʣʴʤʘʥʝ-ʩʫʥʥʠʪʳ ʩʦʩʪʘʚʣʷʣʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 
ʙʦʣʴʰʠʥʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʩʫʣʴʤʘʥʘʤʠ ʰʠʠʪʘʤʠ. 

ʍʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʉʝʠʩʪʘʥʘ - ʨʘʟʣʠʚʳ ʨ. ɻʠʣʴʤʝʥʜ ʠ ʜʨʫʛʠʭ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʦʙ-
ʰʠʨʥʳʝ ʤʝʣʢʦʚʦʜʥʳʝ ʦʟʝʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʠʥʮʠʠ. ɺ ʩʠʣʫ ʵʪʠʭ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘ ʧʣʦʜʦ-
ʨʦʜʥʳʝ ʠ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʠʟʜʘʚʥʘ ʚʝʣʘʩʴ ʙʦʨʴʙʘ, ʪ.ʢ. ʥʝ ʚʝʟʜʝ ʤʦʞʥʦ ʙʳʣʦ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʪʴʩʷ 
ʟʝʤʣʝʜʝʣʠʝʤ ʠ ʩʘʜʦʚʦʜʩʪʚʦʤ.  

ʊʘʢ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʉʝʠʩʪʘʥ ʧʨʝʜʩʪʘʚʣʷʣ ʷʙʣʦʢʦ ʨʘʟʜʦʨʘ ʤʝʞʜʫ ʇʝʨʩʠʝʡ ʠ ɸʬʛʘʥʠʩʪʘʥʦʤ, ʢʦʪʦ-

https://translated.turbopages.org/proxy_u/en-ru.ru.97309ac0-679fb053-ba424c9a-74722d776562/https/en.wikipedia.org/wiki/Kerman_Province
https://translated.turbopages.org/proxy_u/en-ru.ru.97309ac0-679fb053-ba424c9a-74722d776562/https/en.wikipedia.org/wiki/Hormozgan_Province
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ʨʳʝ ʚ 1872 ʛ., ʥʘʢʦʥʝʮ, ʧʦʜʝʣʠʣʠ ʝʛʦ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʘʬʛʘʥʩʢʫʶ ʠ ʧʝʨʩʠʜʩʢʫʶ ʯʘʩʪʴ ʧʨʠ ʧʦʩʨʝʜʥʠʯʝ-
ʩʪʚʝ ɹʨʠʪʘʥʠʠ, ʧʨʦʚʦʜʠʚʰʝʡ ʧʦʣʠʪʠʢʫ çʨʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡè. ʆʜʥʘʢʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʨʘʟʛʨʘʥʠʯʝ-
ʥʠʷ ʚ ɹʝʣʫʜʞʠʩʪʘʥʝ ʠ ʉʝʡʩʪʘʥʝ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʨʠʚʝʣʠ ʢ ʜʦʣʛʦʞʜʘʥʥʦʤʫ ʤʠʨʫ ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ, ʥʦ ʠ ʥʘ 
ʜʦʣʛʠʝ ʛʦʜʳ ʩʦʟʜʘʣʠ ʚʨʘʞʜʫ ʤʝʞʜʫ ʧʝʨʩʘʤʠ, ʙʝʣʫʜʞʘʤʠ ʠ ʘʬʛʘʥʮʘʤʠ ʟʘ ʧʣʦʜʦʨʦʜʥʳʝ ʟʝʤʣʠ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ɸʬʛʘʥʩʢʠʡ ʉʝʠʩʪʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɻʠʣʴʤʝʥʜ, ʠʤʝʝʪ ʜʦ-
ʚʦʣʴʥʦ ʧʫʩʪʳʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʝʤʣʷ - ʤʘʣʦʧʣʦʜʦʨʦʜʥʘ. ʇʝʨʩʠʜʩʢʠʡ ʉʝʠʩʪʘʥ ʥʘʧʨʦʪʠʚ, 
ʦʪʣʠʯʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝʤ ʙʣʘʛʦʜʘʨʷ ʦʙʠʣʴʥʦʤʫ ʦʨʦʰʝʥʠʶ, ʪ.ʢ. ʧʝʨʝʩʝʢʘʝʪʩʷ ʨʷʜʦʤ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘ-
ʥʘʣʦʚ ʠ ʢʘʥʘʚ. ɿʜʝʩʴ ʪʨʘʜʠʮʠʦʥʥʦ ʚʦʟʜʝʣʳʚʘʣʠʩʴ ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʛʦʨʦʭ, ʙʦʙʳ, ʘʨʙʫʟʳ, ʜʳʥʠ ʠ ʭʣʦ-
ʧʦʢ, ʢʦʪʦʨʳʝ ʧʨʦʜʘʚʘʣʠʩʴ ʥʘ ʨʳʥʢʘʭ ʇʝʨʩʠʠ, ɸʬʛʘʥʠʩʪʘʥʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ. ʇʝʨʩʠʜʩʢʠʡ ʉʝʠʩʪʘʥ 
ʠʣʠ ɹʝʣʫʜʞʠʩʪʘʥ ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ ʍʦʨʘʩʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ð 
ʉʝʢʫʭʘ (ʉʝʢʫʭʝ). ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʧʝʨʩʠʜʩʢʦʛʦ ʉʝʠʩʪʘʥʘ ï ʛ. ʅʫʩʨʝʪʘʙʘʜ (ʅʘʩʠʨʘʙʘʜ). ʎʝʥ-
ʪʨʦʤ ʘʬʛʘʥʩʢʦʛʦ ʉʝʠʩʪʘʥʘ ʩʣʫʞʠʣ ʛ. ʏʝʢʘʥʩʫʨ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʦʩʪʠ ɸʬʛʘʥʠʩʪʘʥʘ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʘʬʛʘʥʩʢʠʤ ʵʤʠʨʦʤ ʧʨʦʚʝʜʝʥʠʷ 
ʜʦʨʦʛ ʧʦ ʝʛʦ ʚʣʘʜʝʥʠʷʤ, ʉʝʠʩʪʘʥ ʦʢʘʟʘʣʩʷ ʥʘ ʢʨʘʪʯʘʡʰʝʤ ʧʫʪʠ ʠʟ ʀʥʜʠʠ ʚ ʍʦʨʘʩʘʥ, ʧʦʵʪʦʤʫ ʝʛʦ ʪʦʨʛʦ-
ʚʦʝ, ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʛʣʘʟʘʭ ʠ ʈʦʩʩʠʠ, ʠ ɹʨʠʪʘʥʠʠ ʠ ʧʨʦʯʠʭ ʫʯʘʩʪʥʠʢʦʚ 
çʙʦʣʴʰʦʡ ʠʛʨʳè ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʣʠʪʠʢʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʦ ʚʝʩʴʤʘ ʚʝʣʠʢʦ. ɺʚʠʜʫ ʵʪʦʛʦ ʘʥʛʣʦ-
ʠʥʜʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʫʞʝ ʚ XIX ʩʪʦʣʝʪʠʠ ʧʨʠʩʪʫʧʠʣʦ ʢ ʩʦʦʨʫʞʝʥʠʶ ʢʦʣʝʩʥʦʡ ʜʦʨʦʛʠ ʦʪ ʂʚʝʪʪʳ (ʩʦ-
ʝʜʠʥʝʥʥʦʡ ʩ ʀʥʜʠʝʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ) ʯʝʨʝʟ ʩʝʚʝʨʥʳʡ ɹʝʣʫʜʞʠʩʪʘʥ (ʅʫʰʢʠ) ʚ ʉʝʠʩʪʘʥ. ʇʨʦʚʝʜʝʥʠʷ 
ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʚ ʉʝʠʩʪʘʥ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʝʝ ʯʝʨʝʟ ʂʝʨʤʘʥ ʠ ʀʩʧʘʛʘʥʴ ʚ ɹʘʛʜʘʜ ʫʞʝ ʚ 1892 ʛ. ʪʨʝʙʦ-
ʚʘʣ ʚʠʮʝ-ʢʦʨʦʣʴ ʀʥʜʠʠ, ʣʦʨʜ ʂʝʨʟʦʥ [5]. ʕʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʪʦʨʛʦʚʳʤʠ ʮʝʣʷʤʠ (ʜʣʷ ʢʦʥʢʫʨʝʥ-
ʮʠʠ ʩ ʨʫʩʩʢʦʡ ʪʦʨʛʦʚʣʝʡ ʚ ʍʦʨʘʩʘʥʝ ʠ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʥʛʣʠʡʩʢʦʡ ʪʦʨʛʦʚʣʠ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʇʝʨ-
ʩʠʠ), ʪʘʢ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ.  

ʇʦ ʤʥʝʥʠʶ ʛ. ʂʝʨʟʦʥʘ ï ʯʣʝʥʘ ʧʘʣʘʪʳ ʣʦʨʜʦʚ ʙʨʠʪʘʥʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʠʟʚʝʩʪʥʦʛʦ ʜʠʧʣʦʤʘʪʘ, 
çʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʉʝʠʩʪʘʥʘ ʩʦʟʜʘʝʪ ʝʤʫ ʛʨʦʤʘʜʥʦʝ ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʚʦʝʥʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ, ʢʘʢ ʜʣʷ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʜʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʕʪʦ ʘʚʘʥʧʦʩʪ ʍʦʨʘʩʘʥʘ, ʪʘ ʩʨʝʜʠʥʥʘʷ ʟʝʤʣʷ, ʢʦ-
ʪʦʨʘʷ ʣʝʞʠʪ ʥʘ ʧʫʪʠ ʪʦʡ ʜʝʨʞʘʚʳ, ʢʦʪʦʨʘʷ ʦʪ ʄʝʰʝʜʘ ʟʘʭʦʯʝʪ ʜʚʠʥʫʪʴʩʷ ʢ ʶʛʫ, ʩ ʮʝʣʴʶ ʚʳʡʪʠ ʢ ʀʥʜʠʡ-
ʩʢʦʤʫ ʦʢʝʘʥʫ, ʘ ʪʘʢʞʝ ʠ ʥʘ ʧʫʪʠ ʪʦʡ ʜʝʨʞʘʚʳ, ʢʦʪʦʨʘʷ ʜʚʠʥʝʪʩʷ ʩ ʶʛʘ ʥʘ ʍʦʨʘʩʘʥ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʮʝʥ-
ʥʦʩʪʴ ʉʝʠʩʪʘʥʘ ʜʣʷ ʈʦʩʩʠʠ, ʛ. ʂʝʨʟʦʥ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ, ʟʘʚʣʘʜʝʚ ʵʪʦʡ ʩʪʨʘʥʦʡ, ʈʦʩʩʠʷ ʧʦʛʣʦʪʠʪ ʚʝʩʴ 
ʍʦʨʘʩʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʀʥʜʠʝʡ ʣʝʞʠʪ ɸʬʛʘʥʠʩʪʘʥé ɿʘʥʷʚ ʉʝʠʩʪʘʥ, ʈʦʩʩʠʷ 
éʧʨʠʙʣʠʟʠʪʩʷ ʢ ʀʥʜʠʠ ʥʘ 300 ʤʠʣʴ, ʟʘʥʷʚ ʚ ʪʦʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʫʛʨʦʞʘʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ɸʬʛʘʥʠʩʪʘʥʘ. ʈʦʩʩʠʷ ʚ ʍʦʨʘʩʘʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʚ ɻʝʨʘʪʝ. ʈʦʩʩʠʷ ʚ ʉʝʠʩʪʘʥʝ ʥʘʜʦ ʩʯʠʪʘʪʴ, 
ʯʪʦ ʦʥʘ ʚ ʉʝʙʟʝʚʘʨʲ ʠ ʌʘʨʨʘ, ʚ ʵʪʠʭ ʚʘʞʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ ʥʘ ʧʫʪʠ ʠʟ ɻʝʨʘʪʘ ʚ ʂʘʥʜʘʛʘʨ. ʕʪʠ 
ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʶʪʩʷ ʥʘ ʜʦʣʶ ʈʦʩʩʠʠ ʚ ʩʣʫʯʘʝ ʟʘʭʚʘʪʘ ʝʶ ʉʝʠʩʪʘʥʘ, ʜʦʢʘʟʳʚʘʶʪ ʩʝʨʴʝʟ-
ʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʡ ʦʙʣʘʩʪʠ ʜʣʷ ɸʥʛʣʠʠ, ʪ.ʢ. ʘʥʛʣʠʡʩʢʠʝ ʠ ʨʫʩʩʢʠʝ ʠʥʪʝʨʝʩʳ ʚ ɸʟʠʠ ʜʠʘʤʝʪʨʘʣʴʥʦ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʳè [6, ʣʣ.65-70 ʦʙ]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʚ ʈʦʩʩʠʠ, ʠ ʚ ɸʥʛʣʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʣʠ ʚʦʩʪʦʯʥʦʡ ʇʝʨʩʠʠ ʩ ʀʥ-
ʜʠʝʡ, ʟʥʘʯʝʥʠʝ ʉʝʠʩʪʘʥʘ ʦʩʦʟʥʘʚʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʫʯʨʝʞʜʝʥʠʠ 
ʨʫʩʩʢʦʛʦ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʉʝʠʩʪʘʥʝ ʚʦ ʛʣʘʚʝ ʩ ɸ.ʗ. ʄʠʣʣʝʨʦʤ ʠ ʨʘʟʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦʙ ʫʯʨʝʞʜʝʥʠʠ 
ʪʘʤ ʞʝ, ʚ ʉʝʠʩʪʘʥʝ, ʙʨʠʪʘʥʩʢʦʛʦ ʢʦʥʩʫʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ ʚʦʟʛʣʘʚʠʣ ʢʘʧʠʪʘʥ ʉʘʡʢʩ. ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʙʨʠʪʘʥʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʇʝʨʩʠʠ ʚʦ ʚʩʝʭ ʧʫʥʢʪʘʭ, ʠʤʝʶʱʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘ-
ʯʝʥʠʝ, ʥʘʟʥʘʯʘʣʠʩʴ ʚʦʝʥʥʳʝ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨ ʩʪʘʪʴʠ ʧʨʝʜʩʪʘʚʠʣ ʯʠʪʘʪʝʣʷʤ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 
ʘʨʭʠʚʘ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ (ʛ. ʄʦʩʢʚʘ), ʦʩʚʝʱʘʶʱʠʝ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ɸ.ʗ. ʄʠʣʣʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ ʇʝʨʩʠʠ ʥʘ 
ʨʫʙʝʞʝ ʜʚʫʭ ʩʪʦʣʝʪʠʡ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʝʛʦ ʢʦʥʩʫʣʴʩʢʦʛʦ ʩʣʫʞʝʥʠʷ ʪʘʤ: ʥʘ ʧʫʪʠ ʠʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʯʝ-
ʨʝʟ ʛ. ʄʝʰʝʜ ʚ ʉʝʠʩʪʘʥ ʠ ʅʘʩʠʨʘʙʘʜ (1898/1899-1900). 

¶ ʌʰʩʞʟʝʞʦʡʞ ʛʡʯʞ-ʣʧʦʪʬʤʵʪʫʛʙ ʛ ʊʞʡʪʫʙʦʞ 

ɹʣʘʥʢ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ɼʝʣ. ɼʝʧʘʨʪʘʤʝʥʪ ʣʠʯʥʘʛʦ ʩʦʩʪʘʚʘ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜΑʣʲ 
03 ʠʶʥʷ 1898 ʛ. ˉ 4122. ɽʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ʂ.ʄ. ɸʨʛʠʨʦʧʫʣʦ. 
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ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʂʠʤʦʥʲ ʄʘʥʫʠʣʦʚʠʯʲ! 

ɽʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʤʫ ɺʝʣʠʯʝʩʪʚʫ ʙʣʘʛʦʫʛʦʜʥʦ ʙʳʣʦ ʚ 18 ʜʝʥʴ ʩʝʛʦ ʄʘʷ ʚʲ ʛ. ʎʘʨʩʢʦʤʲ ʉʝʣΑ 
ɺʩʝʤʠʣʦʩʪʠʚΑʡʰʝ ʩʦʠʟʚʦʣʠʪʴ ʥʘ ʫʯʨʝʞʜʝʥʠʝ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʉʝʠʩʪʘʥΑ. ʉʦʦʙʱʘʷ ʦ ʚʳʰʝʠʟʣʦʞʝʥ-

ʥʦʤʲ ʜʣʷ ʩʚʝʜʝʥʠʷ ɺʘʰʝʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʧʨʦʚʦʞʜʘʷ ʫ ʩʝʛʦ ʢʦʧiʁ  ʩ ̡ɺʳʩʦʯʘʡʰʝ ʫʪʚʝʨ-

ʞʜʝʥʥʘʛʦ ʤʥΑʥi̫  ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʉʦʚΑʪʘ ʧʦ ʩʝʤʫ ʧʨʝʜʤʝʪʫ, ʧʦʣʴʟʫʶʩʴ ʥʘʩʪʦʷʱʠʤʲ ʩʣʫʯʘʝʤʲ, ʯʪʦʙʳ 
ʚʦʟʦʙʥʦʚʠʪʴ ɺʘʤʲ, ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʫʚΑʨʝʥʠʝ ʚ ʩʦʚʝʨʰʝʥʥʦʤʲ ʤʦʝʤʲ ʧʦʯʪʝʥiʠ ʠ ʪʘʢʦʚʦʡ ʞʝ 

ʧʨʝʜʘʥʥʦʩʪʠ. 
ɻʨʘʬʲ ʃʘʤʩʜʦʨʬʲ [7, ʣʣ.2-2 ʦʙ; 1-62 ʦʙ]. 

ʂʦʧʠʷ. ɽʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʝ ɺʝʣʠʯʝʩʪʚʦ ʚʦʩʧʦʩʣʝʜʦʚʘʚʰʝʝ ʤʥΑʥʠʝ ʚ ʆʙʱʝʤ ʉʦʙʨʘʥʠʠ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʘʛʦ ʉʦʚΑʪʘ ʦʙ ʫʯʨʝʞʜʝʥʠʠ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ̡ʉʝʠʩʪʘʥΑ, ɺʳʩʦʯʘʡʰʝ ʫʪʚʝʨʜʠʪʴ ʩʦʠʟʚʦʣʠʣʲ ʠ 

ʧʦʚʝʣΑʣ ̡ʠʩʧʦʣʥʠʪʴ. 

ʇʨʝʜʩʝʜʘʪʝʣʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʛʦ ʉʦʚΑʪʘ /ʧʦʜʧ./ʄʠʭʘʠʣʲ. 

ɺʲ ʎʘʨʩʢʦʤʲ ʉʝʣΑ. 18 ʄʘʷ 1898 ʛʦʜʘ. ɺΑʨʥʦ: <éʧʦʜʧʠʩʴ>. 

ʄʥΑʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʛʦ ʉʦʚΑʪʘ (ɺʳʧʠʩʘʥʦ ʠʟʲ ʞʫʨʥʘʣʦʚʲ ʩʦʝʜʠʥʝʥʥʳʭʲ ɼʝʧʘʨʪʘʤʝʥʪʦʚʲ 

ɿʘʢʦʥʦʚʲ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʠ 18-ʛʦ ɸʧʨʝʣʷ ʠ ʆʙʱʘʛʦ ʉʦʙʨʘʥʠʷ 4-ʛʦ ʄʘʷ 1898 ʛ. ˉ 646 ʧʦ 
ʢʥ. ʀʩʭʦʜ). 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʚʝʪʲ ʚ ʩʦʝʜʠʥʝʥʥʳʭ ɼʝʧʘʨʪʘʤʝʥʪʘʭ ɿʘʢʦʥʦʚʲ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʕʢʦʥʦʤʠʠ 
ʠ ʚʲ ʆʙʱʝʤʲ ʉʦʙʨʘʥʠʠ, ʨʘʩʩʤʦʪʨʝʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʄʠʥʠʩʪʨʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʦʙ ʫʯʨʝʞʜʝʥʠʠ ʚʠʮʝ-

ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʉʝʠʩʪʘʥΑ, ʤʥʝʥʠʝʤ ʧʦʣʦʞʠʣ:  

1. ɺʳʩʦʯʘʡʰʝ ʫʪʚʝʨʞʜʝʥʥʳʝ 4 ʬʝʚʨʘʣʷ 1875 ʛ. ʰʪʘʪʳ ʟʘʛʨʘʥʠʯʥʳʭ ʫʩʪʘʥʦʚʣʝʥʠʡ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʜʦʧʦʣʥʠʪʴ ʫʯʨʝʞʜʝʥʠʝʤ ʜʦʣʞʥʦʩʪʠ ʚʠʮʝ-ʢʦʥʩʫʣʘ ʚ ʉʝʠʩʪʘʥΑ 
2. ʆʟʥʘʯʝʥʥʦʡ ʜʦʣʞʥʦʩʪʠ (ʦʪʜ. 1.) ʧʨʠʩʚʦʠʪʴ VII ʢʣʘʩʩ ʧʦ ʯʠʥʦʧʨʦʠʟʚʦʜʩʪʚʫ VII ʨʘʟʨʷʜ ʧʦ ʰʠ-

ʪʴʶ ʥʘ ʤʫʥʜʠʨʳ, ʛʦʜʦʚʦʡ ʦʢʣʘʜ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʷʪʴ ʪʳʩʷʯ ʜʚʝʩʪʠ ʧʷʪʴʜʝʩʷʪ ʨʫʙʣʝʡ ʠ ʩʝʤʴʩʦʪ ʧʷʪʴʜʝʩʷʪ 
ʨʫʙʣʝʡ ʚ ʛʦʜ ʥʘ ʢʘʥʮʝʣʷʨʩʢʠʝ ʨʘʩʭʦʜʳ  

3. ɺʳʟʳʚʘʝʤʳʡ ʫʢʘʟʘʥʥʦʶ ʚ ʦʪʜʝʣʘʭ I ʠ II ʤʝʨʦʶ ʝʞʝʛʦʜʥʳʡ ʨʘʩʭʦʜ ʚ ʢʦʣʠʯʝʩʪʚʝ ʰʝʩʪʠ ʪʳʩʷʯ 
ʨʫʙʣʝʡ ʚʥʦʩʠʪʴ ʩ 1 ʷʥʚʘʨʷ 1899 ʛ. ʚ ʧʦʜʣʝʞʘʱʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʘʩʭʦʜʥʳʭ ʩʤʝʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦ-
ʩʪʨʘʥʥʳʭ ʜʝʣ; ʚ ʪʝʢʫʱʝʤ ʞʝ ʛʦʜʫ ï ʦʪʥʝʩʪʠ ʥʘ ʦʩʪʘʪʢʠ ʧʦ ʧʘʨʘʛʨʘʬʫ 7 ʩʤʝʪʳ ʩʝʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘ 
1898 ʛʦʜ. 

ʇʦʜʣʠʥʥʦʝ ʤʥʝʥʠʝ ʧʦʜʧʠʩʘʥʦ ʚ ʞʫʨʥʘʣʘʭʲ ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦʚʘʚʰʠʤʠ ʠ ʏʣʝʥʘʤʠ. 
ʉ ʧʦʜʣʠʥʥʳʤ ʚʝʨʥʦ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʉʝʢʨʝʪʘʨʴ (ʧʦʜʧ.) ʇʣʝʚʝ 
ʇʦʚʝʨʷʣ: ʩʪʘʪʩ-ʩʝʢʨʝʪʘʨʴ ʙʘʨʦʥ ʖ. ʀʢʩʢʫʤ- ʬʦʥ ɻʠʣʴʜʝʥʙʘʥʜʲ. 
ʏʠʪʘʣʲ: ɼʝʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴ ʂʘʟʥʘʢʦʚʲ [8, ʣʣ.8-9].- 

¶ ʆʙʠʦʙʰʞʦʡʞ ʣʧʤʤʞʟʪʣʙʜʧ ʙʪʞʪʪʧʩʙ ʅʡʤʤʞʩʙ: ʁʦʪʫʩʬʣʯʡʡ ʛʡʯʞ-ʣʧʦʪʬʤʬ 
ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ɸʣʝʢʩʘʥʜʨʲ ʗʢʦʚʣʝʚʠʯʲ! 

ʇʨʠʢʘʟʦʤ ʧʦ ʄʠʥʠʩʪʝʨʩʪʚʫ ʀʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʦʪ 2-ʛʦ ʠʶʣʷ ʩ.ʛ. ʟʘ ˉ 11, ɺʳ ʥʘʟʥʘʯʝʥʳ ʥʘ ʚʥʦʚʴ 

ʫʯʨʝʞʜʝʥʥʳʡ ʧʦʩʪ ʚʠʮʝ-ʢʦʥʩʫʣʘ ʥʘʰʝʛʦ ʚ ʉʝʠʩʪʘʥΑ. ɺ ̡ʚʠʜʫ ʦʩʦʙʳʭʲ ʧʦʣʠʪʠʯʝʩʢʠʭʲ ʩʦʦʙʨʘʞʝʥʠʡ, 

ʚʳʟʚʘʚʰʠʭ ʦʪʢʨʳʪʠʝ ʦʟʥʘʯʝʥʥʘʛʦ ɺʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ, ʷ ʩʯʠʪʘʶ ʥʝʦʙʭʦʜʠʤʳʤ ʥʳʥΑ ʞʝ ʧʨʝʧʦʜʘʪʴ ɺʘʤʲ 

ʦʙʱʠʷ ʫʢʘʟʘʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʧʨʝʜʩʪʦʷʱʝʡ ɺʘʤʲ ʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʨʘʚʥʦ ʠ ʠʟʣʦʞʠʪʴ ʚʟʛʣʷʜ ʀʤʧʝ-
ʨʘʪʦʨʩʢʘʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘ ʩʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʢ ʙʣʠʞʘʡʰʝʤʫ ʜʦʩʪʠʞʝʥʠʶ ʥʘʤʝʯʝʥʥʦʡ ʥʘʤʠ ʚ ʵʪʦʡ 
ʯʘʩʪʠ ʇʝʨʩʠʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ʉʘʤʦ ʩʦʙʦʶ ʨʘʟʫʤʝʝʪʩʷ, ʯʪʦ ʧʦ ʚʩʝʤ ʦʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʣʠ ʙʳ ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʤΑʩʪΑ, ɺ  rʙʫʜʝʪʝ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ɺʘʰʝʛʦ ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʫʢʘʟʘʥʠʷʤʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʲ ʀʤʧʝʨʘʪʦʨʩʢʫʶ ʄʠʩʩʠʶ ʚ ʊʝʛʝʨʘʥΑ. 
ɺ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭʲ ʦ ʉʝʠʩʪʘʥΑ, ɺʘʤʲ ʥʘʜʣʝʞʠʪʲ ʧʨʝʞ-

ʜʝ ʚʩʝʛʦ ʦʩʥʦʚʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʨʘʥʦʶ ʚʲ ʧʦʣʠʪʠʯʝʩʢʦʤʲ, ʵʢʦʥʦʤʠʯʝʩʢʦʤʲ ʠ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʤʲ ʦʪʥʦʰʝʥʠʷʭʲ ʠ ʟʦʨʢʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʚʩΑʤ,̡ ʧʨʦʠʩʭʦʜʷʱʠʤ ʢʘʢ ʚ ̡ʩʘʤʦʡ ʥʘʟʚʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ 

ʚ ̡ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭʲ - ɸʬʛʘʥʠʩʪʘʥΑ ʠ ɹʝʣʫʜʞʠʩʪʘʥΑ. ɼʣʷ ʩʝʛʦ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪʲ, ʩʦʙʣʶ-

ʜʘʷ ʜʦʣʞʥʫʶ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʦʙΑ̡ʭʘʪʴ ʚʚΑʨʝʥʥʳʡ ɺʘʰʝʤʫ ʥʘʙʣʶʜʝʥʠʶ ʦʢʨʫʛ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪʲ ʜʣʷ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʤΑʩʪʦʧʨʝʙʳʚʘʥʠʷ ɺʠʮʝ-ʂʦʥʩʫʣʴʩʪʚʘ, ʘ ʨʘʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʦʪʧʫʩʢʘʝʤʳʷ ɺʘʤ ʦʪʲ ʢʘʟʥʳ 

ʩʨʝʜʩʪʚʘ, ʨʘʟʚΑʜʦʯʥʫʶ ʯʘʩʪʴ ʜʣʷ ʜʦʙʳʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚΑʨʥʳʭʲ ʩʚΑʜΑʥʠʡ ʦ ʩʦʙʳʪʠʷʭʲ ʚ ʉʝʠ-
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʩʪʘʥΑ. ʊʘʢʦʚʳʷ ʩʚΑʜʝʥʠʷ ʤʦʛʣʠ ʙ rʧʦʣʫʯʘʪʴʩʷ ʠ ʧʫʪʝʤ ʣʠʯʥʳʭ ʜʦʚΑʨʠʪʝʣʴʥʳʭ ʩʦʙʝʩΑʜʦʚʘʥʠʡ ɺʘ-

ʰʠʭʲ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟʲ ʧʦʤʦʱʠ ʧʝʨʝʚʦʜʯʠʢʦʚʲ ʩʲ ʤΑʩʪʥʳʤʠ ʫʧʨʘʚʠʪʝʣʷʤʠ, ʯʠʥʦʚʥʠʢʘʤʠ, ʚʣʠ̫-

ʪʝʣʴʥʳʤʠ ʣʠʮʘʤʠ ʚ ̡ʩʪʨʘʥΑ. 
ʆ ʚʩʝʤʲ, ʧʨʦʠʩʭʦʜʷʱʝʤʲ ʢʘʢ ʚʲ ʩʘʤʦʤʲ ʉʝʠʩʪʘʥΑ, ʪʘʢ ʠ ʚ ̡ʩʦʧʨʝʜʝʣʴʥʳʭʲ ʩʪʨʘʥʘʭʲ ɺʘʤʲ 

ʥʘʜʣʝʞʠʪʲ ʦʪʧʨʘʚʣʷʪʴ ʜʦʥʝʩʝʥʠʷ ʟʘ ʦʪʢʨʳʪʦʶ ʧʝʯʘʪʴʶ ʯʝʨʝʟʲ ɻʝʥʝʨʘʣʴʥʘʛʦ ʂʦʥʩʫʣʘ ʚʲ ʍʦʨʘʩʘʥΑ, 
ʀʤʧʝʨʘʪʦʨʩʢʦʤʫ ʇʦʩʣʘʥʥʠʢʫ ʚ ̡ʊʝʛʝʨʘʥΑ, ʘ ʢʦʧʠʠ ʩ ʪʘʢʦʚʳʭ ʜʦʩʪʘʚʣʷʪʴ ʚ ʇʝʨʚʳʡ ɼʝʧʘʨʪʘʤʝʥʪʲ ʄʠ-

ʥʠʩʪʝʨʩʪʚʘ ʀʥʦʩʪʨʘʥʥʳʭʲ ɼΑʣ.̡ 

ʉʚʝʜʝʥʠʷ ʦ ʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʉʝʠʩʪʘʥʘ ʠ ʧʦʛʨʘʥʠʯʥʳʭ ʦʙʣʘʩʪʝʡ, ɺʳ ʤʦʞʝʪʝ ʩʦʦʙʱʘʪʴ ʚʲ 
ɺʳʩʦʯʘʡʰʝ ʫʯʨʝʞʜʝʥʥʫʶ ʂʦʤʠʩʩʠʶ ʜʣʷ ʙʦʨʴʙʳ ʩ ʯʫʤʥʦʶ ʟʘʨʘʟʦʶ ʠ ʚʲ ʄʝʜʠʮʠʥʩʢʠʡ ɼʝʧʘʨʪʘʤʝʥʪ ʧʦ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɽʩʣʠ ʦʩʫʱʝʩʪʚʠʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʨʠʢʦʤʘʥʜʠʨʦʚʘʥʠʠ ʢ ʚʠʮʝ-ʂʦʥʩʫʣʴʩʪʚʫ ʦʩʦʙʘʛʦ 

ʚʨʘʯʘ, ʪʦ ʩʦʦʙʱʝʥʠʝ ʧʦʤʷʥʫʪʳʭ ʩʚΑʜΑʥʠʡ ʙʫʜʝʪ ʣʝʞʘʪʴ ʥʘ ʝʛʦ ʦʙʷʟʘʥʥʦʩʪʠ, ʧʦʜ ɺʘʰʠʤ ʦʙʱʠʤʲ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤʲ. 

ʇʦʣʠʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɺʘʰʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪΑʤʠ ʙʣʠʞʘʡʰʠʤʠ ʟʘʜʘʯʘʤʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʢʦʠʭ ʚ ̡ʉʝʠʩʪʘʥΑ ʩʲ ʪʦʯʢʠ ʟʨΑʥʠʷ ʀʤʧʝʨʘʪʦʨʩʢʘʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʲ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʥʘʠʙʦʣΑʝ ʞʝʣʘʪʝʣʴʥʳʤʲ, ʘ ʠʤʝʥʥʦ: ʪΑʩʥʦʝ ʩʣʠʷʥʠʝ ʉʝʠʩʪʘʥʘ ʩʲ ʍʦʨʘʩʘʥʦʤʲ ʠ ʚʦʟʤʦʞʥʦʝ ʦʩʣʘʙ-

ʣʝʥʠʝ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʧʝʭʦʚʲ ɸʥʛʣʠʯʘʥ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʝʨʚʦʡ ʟʘʜʘ-

ʯʠ ɺʘʤ ʥʘʜʣʝʞʠʪʲ ʧʨʠʣʦʞʠʪʴ ʚʩΑ ʩʪʘʨʘʥʠʷ ʢ ̡ʪʦʤʫ, ʯʪʦʙʳ ʧʨʠ ʩʦʜΑʡʩʪʚʠʠ ɻʝʥʝʨʘʣʴʥʘʛʦ ʂʦʥʩʫʣʘ ʚʲ 

ʍʦʨʘʩʘʥʲ ʫʙΑʜʠʪʴ ʚʣʘʩʪʝʡ ʦʙΑʠʭʲ ʧʨʦʚʠʥʮʠʡ ʚ ̡ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʤʝʞʜʫ ʨʝʟʠʜʝʥʮʠʝʶ ɺʠʮʝ-

ʂʦʥʩʫʣʴʩʪʚʘ ʠ ʄʝʰʝʜʦʤʲ ʧʦʩʪʦʷʥʥʘʛʦ ʧʦʯʪʦʚʘʛʦ ʠ ʪʝʣʝʛʨʘʬʥʘʛʦ ʩʦʦʙʱʝʥʠʷ. ɺʲ ʵʪʠʭʲ ʞʝ ʮΑʣʷʭʲ 

ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʙ r ʞʝʣʘʪʝʣʴʥʳʤʲ ʜʦʩʪʠʛʥʫʪʴ ʩʤΑɦ ʝʥʠʷ ʂʘʠʥʩʢʘʛʦ ʠ ʉʝʠʩʪʘʥʩʢʘʛʦ ʧʨʘʚʠʪʝʣʝʡ ʠ 

ʟʘʤΑɦ ʝʥʠʷ ʠʭʲ ʧʝʨʩʠʜʩʢʠʤʠ ʯʠʥʦʚʥʠʢʘʤʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʐʘʭʩʢʘʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʩʲ ʧʦʜʯʠʥʝʥʠʝʤʲ 

ʠʭʲ ʍʦʨʘʩʘʥʩʢʦʤʫ ɻʝʥʝʨʘʣʲ-ɻʫʙʝʨʥʘʪʦʨʫ. ʇʨʠ ʧʝʨʝʛʦʚʦʨʘʭʲ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ɺʘʤʲ ʥʘʜʣʝʞʠʪʲ ʜΑʡ-
ʩʪʚʦʚʘʪʴ ʢʨʘʡʥʝ ʦʩʪʦʨʦʞʥʦ, ʦʪʥʶʜʴ ʥʝ ʚʤΑh ʠʚʘʷʩʴ ʚʦ ʚʥʫʪʨʝʥʥʠʷ ʨʘʩʧʨʠ ʠ ʥʝ ʩʚʷʟʳʚʘʷ ʩʝʙʷ ʥʠʢʘʢʠʤʠ 

ʦʙʝʱʘʥʠʷʤʠ ʧʦʜʜʝʨʞʢʠ ʣʠʙʦ ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʘ ʪʦʡ ʠʣʠ ʜʨʫʛʦʡ ʧʘʨʪʠʠ. ɺʳ ʜʦʣʞʥʳ ʩʪʨʦʛʦ ʜʝʨʞʘʪʴʩʷ 

ʧʦʣʦʞʝʥʠʷ ʙʝʟʧʨʠʩʪʨʘʩʪʥʘʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʥʝ ʦʪʢʘʟʳʚʘʶʱʘʛʦ ʦʜʥʘʢʦ ʚ ʜʨʫʞʝʩʢʠʭ ʩʦʚΑʪʘʭ ʠ ʫʢʘʟʘʥʠʷʭ 

ʪʘʤʲ, ʛʜʝ ɻ ʪʦ ʦʢʘʞʝʪʩʷ ʥʫʞʥʳʤ.  

ɺ ʮΑʣʷʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ɸʥʛʣʠʡʩʢʦʤʫ ʚʣʠʷʥʠʶ, ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ɺ ,r ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʟʘʨʫʯʠ-

ʣʠʩʴ ʜʦʚΑʨʠʝʤ ʢʦʯʫʶʱʠʭʲ ʚʲ ʉʝʠʩʪʘʥΑ ʙʝʣʫʜʞʩʢʠʭʲ ʧʣʝʤʝʥʲ, ʩʚʷʟʘʥʥʳʭ ʫʟʘʤʠ ʨʦʜʩʪʚʘ ʩʲ ʧʣʝʤʝʥʘʤʠ, 
ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʩʘʤʦʤʲ ɹʝʣʫʜʞʠʩʪʘʥΑ. ʈʘʟʜʘʯʘ, ʛʜΑ ʵʪʦ ʧʨʝʜʩʪʘʚʠʪʩʷ ʥʫʞʥʳʤʲ, ʧʦʜʘʨʢʦʚʲ ʠ ʦʢʘʟʘʥʠʝ 

ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʤΑʩʪʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʤʦʛʣʠ ʙ rʦʙʣʝʛʯʠʪʴ ɺʘʤʲ ɻ ʪʫ ʟʘʜʘʯʫ. 

ʅʘʢʦʥʝʮ, ɺʘʤ ʥʘʜʣʝʞʠʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʚʦʟʫ ʚʲ ʉʝʠʩʪʘʥʲ ʨʫʩʩʢʠʭ ʠ ʧʝʨʩʠʜʩʢʠʭʲ ʪʦʚʘʨʦʚʲ, 

ʫʙΑʜʠʚ ʤΑʩʪʥʳʭ ʚʣʘʩʪʝʡ ʚ ̡ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ ʧʝʨʩʠʜʩʢʦʡ ʪʘʤʦʞʝʥʥʦʡ ʣʠʥʠʠ ʥʘ ʉʝʠʩʪʘʥ-

ʙʝʣʫʜʞʩʢʦʡ ʛʨʘʥʠʮΑ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʤʦʛʣʦ ʙ rʧʦʩʣʫʞʠʪʴ ʢ ̡ʫʤʝʥʴʰʝʥʠʶ ʧʨʠʚʦʟʘ ʘʥʛʣʠʡʩʢʠʭ ʪʦʚʘ-

ʨʦʚ.ɿʦʨʢʦ ʩʣʝʜʷ ʟʘ ʜΑ̫ ʪʝʣʴʥʦʩʪʴʶ ɸʥʛʣʠʯʘʥ ʠ ʜʦʙʳʚʘʷ ʩʚΑʜΑʥʠʷ ʦ ʩʦʙʳʪʠʷʭ, ʩʦʚʝʨʰʘʶʱʠʭʩʷ ʚ ̡ʩʦ-

ʧʨʝʜʝʣʴʥʳʭʲ ʩʲ ʉʝʠʩʪʘʥʦʤʲ ʧʨʦʚʠʥʮʠʷʭ, ɺʘʤ ʩʣΑʜʫʝʪ ʠʟʙʝʛʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ̡ɹʨʠʪʘʥʩʢʠʤʠ ʘʛʝʥʪʘ-

ʤʠ, ʩ ʢʦʠʤʠ, ʥʘʧʨʦʪʠʚ, ɺ  rʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʠʣʫʯʰʠʷ ʦʪʥʦʰʝʥʠʷ. 

ʇʦʨʫʯʘʷ ɺʘʤ ʚ ʧʦʣʥʦʤ ʩʦʛʣʘʩʠʠ ʩ ʘʛʝʥʪʦʤ ʥʘʰʠʤ ʚ ʍʦʨʘʩʘʥΑ ʦʭʨʘʥʫ ʨʫʩʩʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʚ ʵʪʦʡ ʚʘʞʥʦʡ ʜʣʷ ʥʘʩ ʦʙʣʘʩʪʠ ʇʝʨʩʠʠ, ʷ ʥʘʜʝʶʩʴ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʧʨʠʦʙʨʝ-

ʪʝʥʥʦʤʫ ɺʘʤʠ ʦʧʳʪʫ ʠ ʟʥʘʢʦʤʩʪʚʫ ʩ ʄʫʩʫʣʴʤʘʥʩʢʠʤ ɺʦʩʪʦʢʦʤ ʧʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ɺʘʰʝʡ ʩʣʫʞʙΑ ʚ 
ɹʫʭʘʨΑ, ɺ  rʩʫʤʝʝʪʝ ʜʦʩʪʠʛʥʫʪʴ ʪΑʭ ̡ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʭ ʀʤʧʝʨʘʪʦʨʩʢʦʝ ʄʠʥʠʩʪʝʨ-

ʩʪʚʦ ʦʞʠʜʘʝʪ ʦʪʲ ʚʥʦʚʴ ʫʯʨʝʞʜʘʝʤʘʛʦ ɺʠʮʝ-ʂʦʥʩʫʣʴʩʪʚʘ ʚ ʉʝʠʩʪʘʥΑ. ʇʨʠʤʠʪʝ, ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, 
ʫʚΑʨʝʥʠʝ ʚʲ ʩʦʚʝʨʰʝʥʥʦʤʲ ʤʦʝʤʲ ʧʦʯʪʝʥʠʠ ʠ ʪʘʢʦʚʦʡ ʞʝ ʧʨʝʜʘʥʥʦʩʪʠ [9, ʣʣ.3-5.]  

¶ ʅʙʩʱʩʬʫ ʛʡʯʞ-ʣʧʦʪʬʤʙ ɹ.ʘ. ʅʡʤʤʞʩʙ ʡʠ ʊʙʦʣʫ-ʈʞʫʞʩʚʬʩʜʙ ʛ ʊʞʡʪʫʙʦ ʰʞʩʞʠ ʜ. ʅʞʱʞʝ 

ɹʣʘʥʢ ʄʠʥʠʩʪʨʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜΑʣ. ʄʠʥʠʩʪʨʲ ʀʥʦʩʪʨʘʥʥʳʭ ʜΑʣ. ʠʶʣʷ 21-ʛʦ 1899 ˉ 3714. ɽʛʦ 

ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ʂ.ʄ. ɸʨʛʠʨʦʧʫʣʦ  
ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʂʠʤʦʥʲ ʄʘʥʫʠʣʦʚʠʯʲ, 

ɺʘʰʝʤʫ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʇʨʠʢʘʟʦʤ ʧʦ ʄʠʥʠʩʪʝʨʩʪʚʫ ʠʥʦʩʪʨʘʥʥʳʭ ʜΑʣ ̡

ʦʪʲ 2 ʩʝʛʦ ʀʶʣʷ ʟʘ ˉ 11 ɺʠʮʝ-ʂʦʥʩʫʣʦʤʲ ʚʲ ʉʝʠʩʪʘʥΑ ʥʘʟʥʘʯʝʥʲ ʢʦʣʣʝʞʩʢʠʡ ʘʩʝʩʩʦʨ ʄʠʣʣʝʨʲ. 
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ɺʩʣΑʜʩʪʚʠʝ ʩʝʛʦ ʇʨʦʰʫ ɺʘʩʲ ʫʚΑʜʦʤʠʪʴ ʇʝʨʩʠʜʩʢʦʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʦ ʩʦʩʪʦʷʚʰʝʤʩʷ ʫʯʨʝʞʜʝʥʠʠ 

ʥʘʟʚʘʥʥʘʛʦ ɺʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʠ ʦ ʥʘʟʥʘʯʝʥʠʠ ʥʘ ɻ ʪʦʪ ʧʦʩʪ ʛ. ʄʠʣʣʝʨʘ. ɺʤΑʩʪΑ ʩ ʪΑʤ ̡ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʙʳ ʩʥʝʩʪʠʩʴ ʩ ʐʘʭʩʢʠʤʲ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤʲ ʦ ʚʳʜʘʯΑ ʥʘʟʚʘʥʥʦʤʫ ʯʠʥʦʚʥʠʢʫ ʥʘʜʣʝʞʘʱʝʛʦ ʵʢʟʝʢʚʘʪʫʨʘ 

(ʜʦʢʫʤʝʥʪ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʧʨʠʟʥʘʥʠʝ ʢʦʥʩʫʣʘ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʨʝʙʳʚʘʥʠʷ,ʚʳʜʝʣʝʥʦ ʤʥʦʡ ï ɽ.ʄ.) ʠ 

ʦʙʲ ʦʢʘʟʘʥʠʠ ʝʤʫ ʚʦʟʤʦʞʥʘʛʦ ʩʦʜʝʡʩʪʚʠʷ ʠ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ, ʚʦ ʚʨʝʤʷ ʩʣΑʜʦʚʘ-
ʥʠʷ ʝʛʦ ʢ ̡ʤΑʩʪʫ ʩʣʫʞʝʥʠʷ. 

ɺʲ ʚʠʜʫ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʥʘʩʲ ʚʥʦʚʴ ʫʯʨʝʞʜʝʥʥʦʝ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʦ, ʷ ʧʦʣʘ-

ʛʘʣ ʙʳ ʥʝʦʙʭʦʜʠʤʳʤʲ, ʯʪʦʙʳ ʚʲ ʉʝʠʩʪʘʥʲ, ʧʦ ʧʨʠʤΑʨʫ ʄʝʰʝʜʘ ʠ ʀʩʬʘʛʘʥʘ, ʙʳʣʲ ʥʘʟʥʘʯʝʥʲ ʢʦʥʚʦʡ 
ʠʟʲ ʯʝʪʳʨʝʭʲ ʥʠʞʥʠʭʲ ʯʠʥʦʚʲ, ʦ ʯʝʤ ʤʥʦʶ ʚʤΑʩʪΑ ʩʲ ʩʠʤʲ ʩʜΑʣʘʥʦ ʩʥʦʰʝʥʠʝ ʩ ɺʦʝʥʥʳʤ ʄʠʥʠʩʪʨʦʤ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʘʨʰʨʫʪʘ ʛ. ʄʠʣʣʝʨʘ, ʪʦ ʦʪʥʦʰʝʥʠʝʤ ʦʪ 27-ʛʦ ʠʶʥʷ ʩ.ʛ. ʟʘ ˉ 630, ɺʘʰʝ ʇʨʝʚʦʩʭʦ-

ʜʠʪʝʣʴʩʪʚʦ ʚʳʩʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʘʛʘʝʪʝ ʞʝʣʘʪʝʣʴʥʳʤ, ʯʪʦʙʳ ʠʤΑʁ ʱʠʡ ʙʳʪʴ ʥʘʟʥʘʯʝʥʥʳʤʲ ʥʘ ʧʦʩʪʲ ʚʠ-

ʮʝ-ʢʦʥʩʫʣʘ ʚʲ ʉʝʠʩʪʘʥΑ ʯʠʥʦʚʥʠʢ, ʧʦ ʧʫʪʠ ʢ ʤʝʩʪʫ ʩʣʫʞʝʥʠʷ, ʧʨʠʙʳʣ ʚʲ ʊʝʛʝʨʘʥʲ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʭʲ ʩʲ ɺʘʤʠ ʦʙʲʷʩʥʝʥʠʡ. 

ɺʧʦʣʥΑ ʦʩʦʟʥʘʚʘʷ ʚʘʞʥʦʩʪʴ ʩʥʘʙʞʝʥʠʷ ɺʠʮʝ-ʢʦʥʩʫʣʘ ʥʘʰʝʛʦ ʚ ʉʝʠʩʪʘʥΑ ʥʘʜʣʝʞʘʱʠʤʠ ʫʢʘʟʘʥʠ-

ʷʤʠ ʀʤʧʝʨʘʪʦʨʩʢʦʡ ʤʠʩʩʠʠ, ,̫ ʦʜʥʘʢʦ ʞʝ, ʟʘʪʨʫʜʥʷʶʩʴ ʢʦʤʘʥʜʠʨʦʚʘʪʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʛ. ʄʠʣʣʝʨʘ ʚʲ 

ʊʝʛʝʨʘʥʲ, ʚ ʚʠʜʫ ʥʝʫʜʦʙʩʪʚ ʥʝʠʟʩʣΑʜʦʚʘʥʥʘʛʦ ʝʱʝ ʤʘʨʰʨʫʪʘ ʠʟʲ ʊʝʛʝʨʘʥʘ ʚ ̡ʉʝʠʩʪʘʥʲ ʠ ʩʦʧʨʷʞʝʥ-

ʥʳʭʲ ʩʲ ʫʜʣʠʥʝʥʠʝʤʲ ʧʫʪʠ ʨʘʩʭʦʜʦʚʲ ʠ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ. ɺʩʣΑʜʩʪʚʠʝ ʩʝʛʦ,  ̫ʧʦʣʘʛʘʣ ʙ rʙʦʣΑʝ ʫʜʦʙ-
ʥʳʤ, ʯʪʦʙʳ ʛ. ʄʠʣʣʝʨʲ ʦʪʧʨʘʚʠʣʩʷ ʚʲ ʉʝʠʩʪʘʥʲ ʯʝʨʝʟʲ ʄʝʰʝʜʲ, ʢʫʜʘ ɺʘʰʝ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʦ ʤʦʛ-
ʣʠ ʙʳ ʥʘʧʨʘʚʠʪʴ ʧʠʩʴʤʝʥʥʦʝ ʧʨʝʜʧʠʩʘʥʠʝ ʯʝʨʝʟ ʧʦʩʨʝʜʩʪʚʦ ʉʪ. ʉʦʚ. ʇʘʥʘʬʠʜʠʥʘ. ʊʘʢʦʡ ʤʘʨʰʨʫʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʱʝ ʠ ʪʦ ʫʜʦʙʩʪʚʦ, ʯʪʦ ʚʲ ʄʝʰʝʜʩʢʦʤʲ ɻʝʥʝʨʘʣʴʥʦʤʲ ʂʦʥʩʫʣʴʩʪʚΑ, ʢʦʝʤʫ ʜʦ ʩʝʛʦ ʚʨʝ-

ʤʝʥʠ ʧʦʜʚΑʜʦʤʩʪʚʝʥ ʙʳʣʲ ʠ ʉʝʠʩʪʘʥʩʢʠʡ ʦʢʨʫʛ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʩΑ ʩʚΑʜʝʥʠʷ ʦʙʲ ʵʪʦʡ ʤΑʩʪʥʦʩʪʠ. ɺ 

ʟʘʢʣʶʯʝʥʠʝ ʩʯʠʪʘʶ ʜʦʣʛʦʤ ʧʨʠʩʦʚʦʢʫʧʠʪʴ, ʯʪʦ ʛ. ʄʠʣʣʝʨ ʚΑrʜʝʪ ʠʟʲ ʇʝʪʝʨʙʫʨʛʘ ʚʲ ʢʦʥʮΑ ʘʚʛʫʩʪʘ 

ʤΑʩʷʮʘ ʠ ʙʫʜʝʪʲ ʚ ʄʝʰʝʜΑ ʦʢʦʣʦ 15-ʛʦ ʩʝʥʪʷʙʨʷ. ɺ ʦʞʠʜʘʥʠʠ ʦʪʟʳʚʘ ʦ ʨʘʩʧʦʨʷʞʝʥʠʷʭʲ, ʢʦʠ ɺʘʤʲ 

ʫʛʦʜʥʦ ʙʫʜʝʪʲ ʩʜΑʣʘʪʴ ʧʦ ʩʝʤʫ ʧʨʝʜʤʝʪʫ, ʧʦʣʴʟʫʶʩʴ ʥʘʩʪʦʷʱʠʤʲ ʩʣʫʯʘʝʤʲ, ʯʪʦʙʳ ʚʦʟʦʙʥʦʚʠʪʴ ɺʘʤʲ, 

ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʫʚΑʨʝʥʠʝ ʚʲ ʩʦʚʝʨʰʝʝʥʥʥʦʤʲ ʤʦʝʤʲ ʧʦʯʪʝʥʠʠ ʠ ʪʘʢʦʚʦʡ ʞʝ ʧʨʝʜʘʥʥʦʩʪʠ. 

ɻʨʘʬʲ ʃʘʤʩʜʦʨʬʲ [10, ʣʣ.6-7]. 

ɹʣʘʥʢ ʄʠʜ. ʈʦʩʩʠʡʩʢʠʡ ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʚʠʮʝ-ʢʦʥʩʫʣ ʚʲ ʉʝʠʩʪʘʥΑ 19 ʥʦʷʙʨʷ 1899 ʛ. ˉ 4. ʇʝʨ-

ʩʠʷ. ʛ. ʄʝʰʝʜʲ. ɽʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ʂ.ʄ. ɸʨʛʠʨʦʧʫʣʦ. 
ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʂʠʤʦʥ ʄʘʥʫʠʣʦʚʠʯʲ! 
ʀʤʝʶ ʯʝʩʪʴ ʜʦʥʝʩʪʠ ɺʘʰʝʤʫ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ, ʯʪʦ 18 -ʛʦ ʩʝʛʦ ʥʦʷʙʨʷ ʷ ʧʨʠʙʳʣ ʚ ʄʝʰʝʜʲ, 

ʛʜʝ ʥʝʤʝʜʣʝʥʥʦ ʞʝ ʦʟʥʘʢʦʤʠʣʩʷ ʩ ʧʝʨʝʜʘʥʥʦʶ ʤʥʝ ʥʘʰʠʤ ɻʝʥʝʨʘʣʴʥʳʤ ʢʦʥʩʫʣʦʤ ʚ ʍʦʨʘʩʘʥʲ ʠʥ-
ʩʪʨʫʢʮʠʝʶ ɺʘʰʝʶ ʦʪ 28 ʘʚʛʫʩʪʘ, ʟʘ ˉ 900, ʘ ʨʘʚʥʦ ʠ ʦʟʥʘʢʦʤʠʣ ʩ ʥʝʶ ʉʝʠʩʪʘʥʩʢʦʛʦ ʉʦʚʝʪʥʠʢʘ ʇʘʥʘ-
ʬʠʜʠʥʘ. ʉʦʛʣʘʩʥʦ ʦʟʥʘʯʝʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ, ʷ ʠʟʫʯʘʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʉʪʘʪʩʢʦʛʦ 
ʩʦʚʝʪʥʠʢʘ ʇʘʥʘʬʠʜʠʥʘ, ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚ ɻʝʥʝʨʘʣʴʥʦʤ ʢʦʥʩʫʣʴʩʪʚʝ ʩʚʝʜʝʥʠʷ ʦ ʉʝʠʩʪʘʥʲ ʠ ʩʦʧʨʝ-
ʜʝʣʴʥʳʭ ʩ ʥʠʤ ʩʪʨʘʥʘʭ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ ʤʦʝʛʦ ʧʨʠʝʟʜʘ ʚ ʄʝʰʝʜʲ ʠʤʝʶ ʯʝʩʪʴ ʜʦʣʦʞʠʪʴ ɺʘʰʝʤʫ 
ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ʥʠʞʝʩʣʝʜʫʶʱʝʝ. 

ʅʘʟʥʘʯʝʥʠʝ ʤʦʝ ʥʘ ʧʦʩʪ ɺʠʮʝ-ʢʦʥʩʫʣʘ ʚ ʉʝʠʩʪʘʥʲ ʩʦʩʪʦʷʣʦʩʴ ʧʦ ʧʨʠʢʘʟʫ ʦʪ 2-ʛʦ ʠʶʣʷ ʟʘ ˉ 15. 
ʇʨʠ ʵʪʦʤ ʤʥʝ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʫʤʤʘ ʚ ʪʳʩʷʯʫ ʧʷʪʴʩʦʪ ʨʫʙʣʝʡ ʢʨʝʜʠʪʥʳʭ ʥʘ ʦʙʟʘʚʝʜʝʥʠʝ ʠ ʫʩʪʨʦʡ-
ʩʪʚʦ ʚʚʝʨʝʥʥʘʛʦ ʤʥʝ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ, ʘ ʨʘʚʥʦ ʥʘ ʧʦʜʲʝʤ ʠ ʧʨʦʛʦʥʳ. ʀʟ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʧʦʜʨʦʙʥʦʩʪ̫-
ʤʠ ʚʦʧʨʦʩʘ ʷ ʫʚʠʜʝʣ, ʯʪʦ ʦʟʥʘʯʝʥʥʦʡ ʩʫʤʤʦʡ ʧʦʢʨʦʶʪʩʷ ʪʦʣʴʢʦ ʨʘʩʭʦʜʳ ʥʘ ʧʦʜʲʝʤ, ʧʨʦʛʦʥʳ ʠ ʦʙʟʘʚʝ-
ʜʝʥʠʝ ʣʠʯʥʦ ʦʜʥʦʛʦ ʤʝʥʷ, ʘ ʥʝ ʚʥʦʚʴ ʫʯʨʝʞʜʝʥʥʘʛʦ ʚ ʪʘʢʦʤ ʚʘʞʥʦʤ ʧʦʣʠʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʫʥʢʪʘ, 

ʢʘʢ ʉʝʠʩʪʘʥΑ, ʀʤʧʝʨʘʪʦʨʩʢʘʛʦ ʚʠʮʝ-ʂʦʥʩʫʣʴʩʪʚʘ. ɺʩʣʝʜʩʪʚʠʝ ʩʝʛʦ, ʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩʦ ʚʩʝʤʠ ʠʤʝʚʰʠ-

ʤʠʩʷ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʤʘʪʝʨʠʘʣʘʤʠ ʦ ʉʝʠʩʪʘʥΑ,  ̫ʧʨʝʜʩʪʘʚʠʣ ʛ. ʋʧʨʘʚʣʷʶʱʝʤʫ ʇʝʨʚʳʤ ɼʝʧʘʨʪʘʤʝʥ-

ʪʦʤ ʟʘʧʠʩʢʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʩʩʠʛʥʦʚʘʥʠʷ: 1) 2600 ʨʫʙ. ʢʨʝʜ. ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʧʨʦʚʦʟ ʠʟ ʇʝʪʝʨʙʫʨʛʘ 
ʜʦ ʉʝʠʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʝʡʰʠʭ ʧʨʝʜʤʝʪʦʚ ʦʙʟʘʚʝʜʝʥʠʷ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʧʘʣʘʪʦʢ, ʢʫ-
ʭʦʥʥʦʡ ʠ ʩʪʦʣʦʚʦʡ ʧʦʩʫʜʳ, ʩʢʣʘʜʥʦʡ ʤʝʙʝʣʠ, ʧʝʨʝʥʦʩʥʦʡ ʘʧʪʝʢʠ ʩ ʟʘʧʘʩʦʤ ʭʠʥʠʥʘ ʠ ʧʨ. 2) 1500 ʨʫʙ. 
ʢʨʝʜ. ʥʘ ʧʦʢʫʧʢʫ ʧʦʜʘʨʢʦʚ ʤʝʩʪʥʳʤ ʧʝʨʩʠʜʩʢʠʤ ʚʣʘʩʪʷʤ ʠ ʥʘʯʘʣʴʥʠʢʘʤ ʙʝʣʫʜʞʩʢʠʭ ʧʣʝʤʝʥ 3) 2000 
ʨʫʙ. ʢʨʝʜ. ʘʚʘʥʩʦʤ ʚ ʩʯʝʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʧʦ ʩʣʫʞʙʝ ʠʟʜʝʨʞʝʢ ʥʘ ʧʦʝʟʜʢʠ ʧʦ ʜʝʣʘʤ ʩʣʫʞʙʳ, ʩʦʜʝʨʞʘʥʠʝ 
ʢʘʟʝʥʥʦʡ ʧʨʠʩʣʫʛʠ ʠ ʧʦʯʪʦʚʳʭ ʛʫʣʘʤʦʚʲ (ʩʣʫʛʘ, ʧʦʤʦʱʥʠʢ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ ï ɽ.ʄ.) ʠ ʧʣʘʪʫ ʪʘʡʥʳʤ 
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ʘʛʝʥʪʘʤ, ʘ ʚʩʝʛʦ 6100 ʨʫʙʣʝʡ. ʆʩʥʦʚʘʥʠʝʤ ʢʲ ʭʦʜʘʪʘʡʩʪʚʫ ʦ ʚʳʜʘʯʝ ʤʥʝ ʩʢʘʟʘʥʥʦʛʦ ʘʚʘʥʩʘ ʚ 2000 ʨ. 
ʢʘʢ ʟʘʧʘʩʥʘʛʦ ʬʦʥʜʘ, ʧʦʩʣʫʞʠʣʠ ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʨʘʞʝʥʠʷ: 1)ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʭʦʜʘ ʥʘ ʧʝʨʚʳʭ ʞʝ ʧʦ-
ʨʘʭ, ʧʦʨʫʯʝʥʥʦʡ ʤʦʝʤʫ ʥʘʙʣʶʜʝʥʠʶ ʨʘʡʦʥ ʚ 950 ʢʚ. ʤʠʣʴ, ʢʘʢ ʜʣʷ ʠʟʫʯʝʥʠʷ ʝʛʦ, ʪʘʢ ʠ ʜʣʷ ʚʳʙʦʨʘ ʤʝ-

ʩʪʘ ʧʦʩʪʦʷʥʥʦʡ ʨʝʟʠʜʝʥʮʠʠ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ 2) ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʨʝʜʠʪʦʚʘʪʴʩʷ ʚ ʉʝʠʩʪʘʥΑ ʠ 3) ʫʜʘʣʝʥ-

ʥʦʩʪʴ ʦʪ ʥʘʰʝʛʦ ɻʝʥʝʨʘʣʴʥʦʛʦ ʂʦʥʩʫʣʴʩʪʚʘ ʚ ʄʝʰʝʜΑ ʠ ʧʦʟʜʥʝʝ (ʚ ʤʘʨʪʝ ʠ ʩʝʥʪʷʙʨʝ ʤʝʩʷʮʘʭ) ʧʦʣʫʯʝ-

ʥʠʝ ʪʘʤ ʧʦʣʫʛʦʜʦʚʦʛʦ ʞʘʣʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʦʟʥʘʯʝʥʥʦʡ ʟʘʧʠʩʢʝ, ʫʜʦʩʪʦʠʚʰʝʡʩʷ ɺʳʩʦʯʘʡʰʝʛʦ ʦʜʦʙʨʝ-
ʥʠʷ, 4 ʩʝʥʪʷʙʨʷ ʩ.ʛ. ʤʥʝ ʙʳʣʘ ʚʳʜʘʥʘ ʩʫʤʤʘ ʚ 4100 ʨʫʙʣʝʡ ʢʨʝʜ, ʚ ʘʚʘʥʩʝ ʚ 2000 ʨʫʙ. ʤʥʝ ʙʳʣʦ ʦʪʢʘʟʘ-
ʥʦ. ʇʦʣʫʯʠʚ ʚʳʰʝʩʢʘʟʘʥʥʫʶ ʩʫʤʤʫ, ʷ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦ ʧʨʠʩʪʫʧʠʣ ʢʲ ʟʘʢʘʟʫ ʚ ʇʝʪʝʨʙʫʨʛʝ ʧʘʣʘʪʦʢ ʠ 
ʩʢʣʘʜʥʦʡ ʤʝʙʝʣʠ ʠ ʢ ʧʦʢʫʧʢʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ. ɺʚʠʜʫ ʩʧʝʰʥʦʩʪʠ ʜʝʣʘ ʚʝʱʠ ʧʨʠʰʣʦʩʴ 

ʧʦʩʣʘʪʴ ʚ ʧʨʦʤʝʞʫʪʢʠ ʦʪ 10-ʛʦ ʜʦ 23-ʛʦ ʩʝʥʪʷʙʨʷ ʙʦʣʴʰʦʶ ʩʢʦʨʦʩʪʴʶ ʠʟ ʇʝʪʝʨʙʫʨʛʘ ʚ ɸʩʭʘʙʘʜΑ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʠ ʠʭ ʚ ʄʝʰʝʜʲ ʠ ʦʪʪʫʜʘ ʚʴʶʯʥʳʤ ʧʫʪʝʤ ʚ ʉʝʠʩʪʘʥ. ʉʘʤ ʷ ʚʳʝʭʘʣ ʠʟ ʇʝʪʝʨʙʫʨʛʘ 2-
ʛʦ ʦʢʪʷʙʨʷ. 

ʅʝ ʟʘʩʪʘʚ ʚʝʱʝʡ ʚ ɸʩʭʘʙʘʜΑ, ʧʨʦʝʭʘʣ ʩ ʨʘʟʨʝʰʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚ ɹʫʭʘʨʫ ʦʪʢʣʘʥʷʪʴʩʷ ʝʛʦ ɺr -

ʩʦʯʝʩʪʚʫ ʕʤʠʨʫ, ʘ ʟʘʪʝʤ ʩʥʦʚʘ ʚʝʨʥʫʣʩʷ ʚ ɸʩʭʘʙʘʜʲ. ʇʦʩʣʝʜʥʠʝ 6 ʤʝʩʪ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʢʘʟʝʥʥʳʭ 
ʚʝʱʝʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 11 ʥʦʷʙʨʷ. 13 ʥʦʷʙʨʷ, ʦʪʩʣʫʞʠʚ ʚ ɸʩʭʘʙʘʜʩʢʦʤ ʩʦʙʦʨʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʯʠʥʦʚ, ʩʦ-
ʩʪʦʷʱʝʛʦ ʧʨʠ ʤʥʝ ʢʦʥʚʦʷ, ʥʘʧʫʪʩʪʚʝʥʥʳʡ ʤʦʣʝʙʝʥ, ʦʪʧʨʘʚʠʣ ʚ ʄʝʰʝʜʲ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ 5 ʢʘʟʘʢʦʚ 
ʬʫʨʛʦʥ ʩ ʚʝʱʘʤʠ ʠ ʚ ʪʦʪ ʞʝ ʜʝʥʴ ʩ ʦʜʥʠʤ ʢʘʟʘʢʦʤ ʚʳʝʭʘʣ ʩʘʤ. ɺʩʣʝʜʩʪʚʠʝ ʩʥʝʞʥʦʡ ʙʫʨʠ ʧʨʠʝʭʘʣ ʚ 

ʄʝʰʝʜʲ ʥʘ ʰʝʩʪʦʡ ʜʝʥʴ. ɺ ʄʝʰʝʜΑ ʤʥʝ ʥʘʜʣʝʞʠʪ ʧʦ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩʦ ʚʩʝʤʠ ʠʤʝʶʱʠʤʠ ʚ ʛʝʥʝʨʘʣɹ -

ʥʦʤ ʂʦʥʩʫʣʴʩʪʚʝ ʩʚʝʜʝʥʠʷʤʠ ʦ ʉʝʠʩʪʘʥΑ, ʥʘʥʷʪʴ ʚʴʶʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʫʧʠʪʴ ʣʦʰʘʜʝʡ ʠ ʧʨʠʠʩʢʘʪʴ ʩʝʙʝ 

ʤʠʨʟʫ ʠ ʧʨʠʩʣʫʛʫ.  
ʅʘ ʧʫʪʴ ʦʪ ʄʝʰʝʜʘ ʜʦ ʉʝʠʩʪʘʥʘ (ʛ. ʅʘʩʠʨʘʙʘʜʘ) ʩ ʦʩʪʘʥʦʚʢʘʤʠ ʚ ɼʞʘʤʝ ʠ ʊʠʨʜʞʘʥʜʠ (ʧʦ 2 ʜʥʷ) ʠ 

ʚ ʂʘʠʥʲ (ʦʪ 4 ʜʦ 5 ʜʥʝʡ), ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʫʩʣʦʚʠʪʴʩʷ ʩ ʥʘʰʠʤ ʘʛʝʥʪʦʤ ʦ ʩʧʦʩʦʙʘʭ ʫʩʪʨʦʡʩʪʚʘ 
ʧʦʯʪʦʚʘʛʦ ʩʦʦʙʱʝʥʠʷ, ʧʦʪʨʝʙʫʝʪʩʷ, ʧʦ ʤʥʝʥʠʶ ʉʪʘʪʩʢʦʛʦ ʉʦʚʝʪʥʠʢʘ ʇʘʥʘʬʠʜʠʥʘ, ʙʦʣʴʰʝ ʤʝʩʷʮʘ ʚʨʝ-
ʤʝʥʠ. ɺʚʠʜʫ ʥʝʠʤʝʥʠʷ ʚ ʤʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʟʘʧʘʩʥʘʛʦ ʢʘʧʠʪʘʣʘ, ʷ ʦʙʨʘʪʠʣʩʷ ʢ ʥʘʰʝʤʫ ɻʝʥʝʨʘʣʴʥʦʤʫ 

ʂʦʥʩʫʣʫ ʚ ʍʦʨʘʩʘʥΑ ʩ ʭʦʜʘʪʘʡʩʪʚʦʤ ʦ ʩʥʘʙʞʝʥʠʠ ʤʝʥʷ ʪʘʢʦʚʳʤ ʠʟ ʩʨʝʜʩʪʚ ɻʝʥʝʨʘʣʴʥʦʛʦ ʂʦʥʩʫʣʴʩʪʚʘ, 

ʝʩʣʠ ʢ ʪʦʤʫ ʧʨʝʜʩʪʘʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʠʤʝʶ ʯʝʩʪʴ ʜʦʣʦʞʠʪʴ ɺʘʰʝʤʫ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴ-

ʩʪʚʫ, ʯʪʦ ʤʥʦʶ ʙʫʜʫʪ ʫʧʦʪʨʝʙʣʝʥʳ ʚʩʝ ʫʩʠʣʠʷ ʢ ʪʦʤʫ ʯʪʦʙʳ ʜʝʡʩʪʚʫʷ ʚ ʉʝʠʩʪʘʥΑ, ʩʪʨʦʛʦ ʧʨʠʜʝʨʞʠʚʘ-

ʷʩʴ ʧʨʝʧʦʜʘʥʥʳʭ ʤʥʝ ɺʘʤʠ ʠ ʛ. ʄʠʥʠʩʪʨʦʤ ʀʥʦʩʪʨʘʥʥʳʭ ʜʝʣʲ ʠʥʩʪʨʫʢʮʠʡ, ʦʧʨʘʚʜʘʪʴ ʚʳʩʦʢʦʝ ʜʦʚʝʨʠʝ 
ʢʦ ʤʥʝ ʀʤʧʝʨʘʪʦʨʩʢʘʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ. ʉ ʩʦʚʝʨʰʝʥʥʳʤ ʧʦʯʪʝʥʠʝʤ ʠ ʪʘʢʦʚʦʡ ʞʝ ʧʨʝʜʘʥʥʦʩʪʴʶ ʠʤʝʶ 
ʯʝʩʪʴ ʙʳʪʴ ɺʘʰʝʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʘ ʧʦʢʦʨʥʝʡʰʠʤʲ ʩʣʫʛʦʶ - ɸ. ʄʠʣʣʝʨ [11, ʣʣ.22]. 

¶ ʈʬʫʵ ʣʧʤʤʞʟʪʣʙʜʧ ʙʪʞʪʪʧʩʙ ʅʡʤʤʞʩʙ ʡʠ ʜ. ʅʞʱʞʝ ʛ ʜ. ʆʙʪʡʩʙʚʙʝ 

ɹʣʘʥʢ ʄʀɼ. ʈʦʩʩʠʡʩʢʠʡ ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʚʠʮʝ-ʢʦʥʩʫʣ ʚʲ ʉʝʠʩʪʘʥΑ ʦʪ 21 ʜʝʢʘʙʨʷ 1899 ʛ. ˉ 13. 
ʇʝʨʩʠʷ. ɽʛʦ ʇʨʝʚ-ʚʫ ʂ.ʕ. ɸʨʛʠʨʦʧʫʣʦ 

ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʂʠʤʦʥʲ ʕʤʤʘʥʫʠʣʦʚʠʯʲ! 
ɺʲ ʜʦʧʦʣʥʝʥʠʝ ʢʲ ʜʦʥʝʩʝʥʠʶ ʤʦʝʤʫ ʦʪ 19-ʛʦ ʥʦʷʙʨʷ ʩ.ʛ. ʟʘ ˉ 4, ʠʤʝʶ ʯʝʩʪʴ ʜʦʥʝʩʪʠ ɺʘʰʝʤʫ 

ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ, ʯʪʦ ʦʟʥʘʢʦʤʠʚʰʠʩʴ ʧʦʜʲ ʣʠʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʘʰʝʛʦ ɻʝʥʝʨʘʣʴʥʘʛʦ ʂʦʥʩʫʣʘ ʚʲ 

ʍʦʨʘʩʘʥʲ ʩʦ ʚʩΑʤʠ, ʠʤʝʚʰʠʤʠʩʷ ʚ ɻʝʥʝʨʘʣʴʥʦʤ ʂʦʥʩʫʣʴʩʪʚʝ ʩʚʝʜʝʥʠʷʤʠ ʦ ʉʝʠʩʪʘʥΑ, ʠ ʧʦʣʫʯʠʚʲ, ʩʦ-

ʛʣʘʩʥʦ, ʨʘʟʨʝʰʝʥʠʶ ɺʘʰʝʤʫ ʦʪ 24-ʛʦ ʥʦʷʙʨʷ ʩ.ʛ. ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʘʩʥʘʛʦ ʢʘʧʠʪʘʣʘ ʚʚʝʨʘʥʥʘʛʦ ʤʥʲ ʚʠʮʝ-
ʢʦʥʩʫʣʴʩʪʚʘ, ʭʨʘʥʠʚʰʠʝʩʷ ʚʲ ɻʝʥʝʨʘʣʴʥʦʤ ʂʦʥʩʫʣʴʩʪʚʝ ʩʝʤʴʩʦʪ ʪʫʤʘʥʦʚ ʠ ʰʝʩʪʴʜʝʩʷʪ ʧʦʣʫʠʤʧʝʨʠʘ-
ʣʦʚʲ ʘʚʘʥʩʦʤʲ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ 1900 ʛ. ʨʘʟʚʝʜʦʯʥʦʡ ʯʘʩʪʠ, 21-ʛʦ ʩʝʛʦ ɼʝʢʘʙʨʷ ʷ ʩʲ ʢʘʨʘʚʘʥʦʤʲ ʠʟ 16 
ʤʫʣʦʚʲ ʩ ʠʤʫʱʝʩʪʚʦʤʲ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ, ʚʳʝʭʘʣʲ ʠʟʲ ʄʝʰʝʜʘ ʧʦ ʤʘʨʰʨʫʪʫ ʊʫʨʙʝʪʠ - ʍʝʡʜʝʨʠ, ʂʘ-
ʠʥʲ, ɹʠʨʜʞʘʥʜʲ, ʅʝʭʲ ʠ ɹʝʥʜʘʥʲ ʚʲ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨʲ ʉʝʠʩʪʘʥʘ ï ʛ. ʅʘʩʠʨʘʙʘʜʲ. 

ɺʤʝʥʷʶ ʩʝʙʝ ʚ ʦʙʷʟʘʥʥʦʩʪʴ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʧʝʨʝʜ ɺʘʰʠʤʲ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʦʤʲ, ʯʪʦ ʟʘ-
ʜʘʯʘ ʤʦʷ, ʢʘʢ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʩʝʛʦ, ʢʘʩʘʶʱʘʛʦʩʷ ʉʝʠʩʪʘʥʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʠʤʲ ʩʪʨʘʥʲ, ʤʘʪʝʨʠʘʣʘ, 
ʪʘʢ ʠ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʪʘʤ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚʦʧʨʦʩʦʚ, ʙʳʣʘ ʦʙʣʝʛʯʝʥʘ ʙʣʘ-
ʛʦʜʘʨʷ ʵʪʦʤʫ ʰʠʨʦʢʦʤʫ ʠ ʧʦʣʥʦʤʫ ʩʦʜʝʡʩʪʚʠʶ ʉʪʘʪʩʢʘʛʦ ʉʦʚʝʪʥʠʢʘ ʇʘʥʘʬʠʜʠʥʘ, ʧʨʠʥʷʚʰʝʛʦ ʚʩʝ ʤʝ-
ʨʳ ʢ ʚʦʟʤʦʞʥʦ ʫʜʦʙʥʦʤʫ ʠ ʩʢʦʨʦʤʫ ʩʣʝʜʦʚʘʥʠʶ ʤʦʝʤʫ ʢ ʤʝʩʪʫ ʤʦʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʥʘʙʜʠʚʰʝʛʦ ʤʝʥʷ 
ʚʲ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʮʝʥʥʳʤʠ ʠ ʧʦʣʝʟʥʳʤʠ ʩʦʚʝʪʘʤʠ ʠ ʫʢʘʟʘʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʩʪʦʷʱʝʡ ʤʥʝ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʚ ʉʝʠʩʪʘʥʲ. ʂ ʩʝʤʫ ʩʯʠʪʘʶ ʜʦʣʛʦʤ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʚʳʝʭʘʪʴ ʨʘʥʴʰʝ ʠʟ ʄʝʰʝʜʘ ʷ ʥʝ ʤʦʛʲ, ʪ.ʢ. 
ʚʩʣʝʜʩʪʚʠʝ ʚʳʧʘʚʰʝʛʦ ʦʙʠʣʴʥʘʛʦ ʩʥʝʛʘ, ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʥʷʪʴ ʧʝʨʝʚʦʟʦʯʥʳʷ ʩʨʝʜʩʪʚʘ. 
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ʉ ʛʣʫʙʦʯʘʡʰʠʤʲ ʧʦʯʪʝʥʠʝʤʲ ʠ ʩʦʚʝʨʰʝʥʥʦʶ ʧʨʝʜʘʥʥʦʩʪʴʶ ʠʤʝʶ ʯʝʩʪʴ ʙʳʪʴ, ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫ-
ʜʘʨʴ, ɺʘʰʝʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʘ, ʧʦʢʦʨʥʝʡʰʠʤʲ ʩʣʫʛʦʶ -ɸ. ʄʠʣʣʝʨʲè [12, ʣʣ.34-35 ʦʙ]. 

ɹʣʘʥʢ ʄʀɼ. ʈʦʩʩʠʡʩʢʠʡ ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʚʠʮʝ-ʢʦʥʩʫʣ ʚʲ ʉʝʠʩʪʘʥΑ ʦʪ 12 ʬʝʚʨʘʣʷ 1900 ʛ.ˉ 11. 
ʛ. ʅʘʩʠʨʘʙʘʜ, ʇʝʨʩʠʷ. ɽʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ʂ.ʕ. ɸʨʛʠʨʦʧʫʣʦ. ʉʝʢʨʝʪʥʦ. 

ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʂʠʤʦʥʲ ʕʤʤʘʥʫʠʣʦʚʠʯʲ. 

ʀʤΑʁ  ʯʝʩʪʴ ʜʦʥʝʩʪʠ ɺʘʰʝʤʫ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ, ʯʪʦ ʚʳʩʪʫʧʠʚʲ ʠʟʲ ɹʠʨʜʞʘʥʜʘ ʚʲ ʥʦʯʴ ʥʘ 2-ʦʝ 

ʷʥʚʘʨʷ ʩ.ʛ. 2-ʛʦ ʬʝʚʨʘʣʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʷ ʧʨʠʙʳʣʲ ʚʲ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʉʝʠʩʪʘʥʘ ʛ. ʅʘʩʠʨʘʙʘʜʲ. 

ɺʲ ʚʠʜʫ ʥʝʟʥʘʢʦʤʩʪʚʘ ʥʘʥʷʪʳʭʲ ʤʥʦʶ ʚʲ ʄʝʰʝʜΑ ʯʘʨʚʘʜʘʨʦʚʲ (ʧʨʦʚʦʜʥʠʢʠ) ʩ ʤΑʩʪʥʦʩʪʴʶ ʦʪ 

ɹʠʨʜʞʘʥʜʘ ʜʦ ʉʝʠʩʪʘʥʘ, ʘ ʨʘʚʥʦ ʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʜʝʰʝʚʦʡ ʥʘʝʤʥʦʡ ʧʣʘʪʳ, ʷ ʥʘʥʷʣ ʚ ɹʠʨʜʞʘʥʜʝ 17 
ʚʝʨʙʣʶʜʦʚ, ʠʟʲ ʢʦʠʭʲ ʦʜʠʥ ʙʳʣʲ ʧʨʠʩʧʦʩʦʙʣʝʥʲ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʙʦʣʴʥʘʛʦ ʢʘʟʘʢʘ ʢʦʥʚʦʷ ɸʚʨʘʘʤʘ ɹʣʦ-

ʭʠ, ʭʦʪʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʧʨʘʚʠʚʰʘʛʦʩʷ, ʙʣʘʛʦʜʘʨʷ ʣʝʯʝʥʠʶ ʘʥʛʣʠʡʩʢʘʛʦ ʚʨʘʯʘ ʚ ɹʠʨʜʞʘʥʜΑ ɻʫʣʘʤʘ 

ɼʞʠʣʘʥʠ, ʥʦ ʥʝ ʤʦʛʰʘʛʦ, ʧʦ ʩʣʘʙʦʩʪʠ, ʧʦʝʭʘʪʴ ʚʝʨʭʦʤʲ. 

ʀʟʲ ʚʩʝʭʲ ʜʦʨʦʛʲ, ʧʨʠʚʝʜʝʥʥʳʭʲ ʚʲ ʧʨʝʜʩʪʘʚʣʷʝʤʦʤʲ ʧʨʠ ʩʝʤʲ ʤʘʨʰʨʫʪΑ, ̫  ʚʳʙʨʘʣʲ ʥʘʠʢʨʘʡ-

ʯʘʡʰʫʶ, ʚʝʜʫʱʫʶ ʯʝʨʝʟ ʩʝʣʝʥʠʷ ʄʫʜʲ, ɻʫʨʠʜʲ, ʂʝʡʜʝʰʪʲ, ʉʝʭʣʘʙʘʜʲ, ʂʦʣʦʜʝʟʴ ʏʘʜʳʨʘʟʲ, ʩʝʣʝʥʠʝ 

ʐʫʩʧΑ, ʠʩʪʦʯʥʠʢ ɻʫʨʘʙʲ, ʩʝʣʝʥʠʝ ɿʝʡʥʫʣʣʘʙʘʜʲ, ʃʷʙʠ ʆʙʠ ɹʝʨʝʥʛ (ʙʝʨʝʛ ʚʳʩʦʭʰʘʛʦ ʚ ʵʪʦʤ ʛʦʜʫ ʟʘʣʠ-

ʚʘ ʉʝʠʩʪʘʥʩʢʘʛʦ ʍʘʤʫʥʘ, ʩʝʣʝʥʠʷ ɸʬʩʝʣʣʘʙʘʜʲ ʠ ʅʘʩʠʨʘʙʘʜʲ). ʕʪʦʪ ʧʫʪʴ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʦʡʪʠ ʟʘ 10 

ʜʥʝʡ, ʜΑʣʘʷ ʚ ʩʨʝʜʥʝʤ ʧʝʨʝʭʦʜʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ̡50 ʚʝʨʩʪʲ, ʥʦ ʚʩʣʝʜʩʪʚʠʝ ʟʘʜʝʨʞʘʚʰʝʡ ʤʝʥʷ ʥʘ 

ʦʜʠʥ ʜʝʥʴ ʚʲ ʩ. ʉʝʭʣʘʙʘʜʲ ʩʥʝʞʥʦʡ ʙʫʨʠ ʠ ʩʜʝʣʘʥʥʦʡ ʤʥʦʶ ʚ ɸʬʩʝʣʣʘʙʘʜʲ ʚ 2-ʭʲ ʬʘʨʩʘʥʛʘʭʲ (15 
ʚʝʨʩʪʲ) ʦʪʲ ʅʘʩʠʨʘʙʘʜʘ ʜʥʝʚʢʠ, ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʦʨʷʜʢʘ ʚʩʪʨʝʯʠ ʤʝʥʷ, ʷ ʧʨʠʰʝʣ ʚ ʅʘʩʠʨʘʙʘʜʲ ʥʘ ʪʨʠ-
ʥʘʜʮʘʪʳʡ ʜʝʥʴ. 

ɺʦ ʚʩʝʭʲ ʩʝʣʝʥʠʷʭʲ, ʧʦʜʯʠʥʝʥʥʳʭ ʵʤʠʨʫ ʂʘʠʥʘʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʦ ʤʦʝʤʲ ʧʨʦʝʟʜΑ ʥʠʢʪʦ ʠʟ 

ʤʝʩʪʥʳʭʲ ʚʣʘʩʪʝʡ ʧʨʝʜʫʧʨʝʞʜʝʥ ʥʝ ʙʳʣ, ʤʥʝ ʙʳʣʦ ʦʢʘʟʘʥʦ ʩʘʤʦʝ ʨʘʜʫʰʥʦʝ ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ: ʦʪʚʦʜʠ-

ʣʠʩʴ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʤʝʥʷ ʠ ʤʦʝʛʦ ʢʘʨʘʚʘʥʘ ʠ ʚʩΑ ʞʠʟʥʝʥʥʳʝ ʧʨʠʧʘʩʳ ʠ ʬʫʨʘʞʲ ʜʦʩʪʘʚʣʷʣʠʩʴ ʧʦ 

ʤΑʩʪʥʳʤ, ʙʘʟʘʨʥʳʤʲ ʮΑʥʘʤʲ. ʉʪʘʨʰʠʥʘʤ (ʥʘʠʙʘʤʲ) ʩʝʣʝʥʠʡ ʄʫʜʲ, ʂʝʡʜʝʰʪʲ ʠ ɿʝʡʥʫʣʣʘʙʘʜʲ ʷ ʧʦ-

ʜʘʨʠʣʲ ʜʚʫʤ ʩʫʢʥʦ ʥʘ ʩʝʨʜʘʨʠ (ʚʝʨʭʥʝʝ ʢʦʨʦʪʢʦʝ ʧʣʘʪʴʝ ʚ ʇʝʨʩʠʠ, ʨʦʜ ʩʶʨʪʫʢʘ, ʜʦʭʦʜʷʱʝʛʦ ʧʦʯʪʠ 
ʜʦ ʢʦʣʝʥ, ʩ ʪʘʣʠʝʶ, ʰʴʝʪʩʷ ʠʟ ʯʝʨʥʦʛʦ, ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʛʦʨʦʭʦʚʦʛʦ ʩʫʢʥʘ, ʦʪʜʝʣʳ-
ʚʘʝʪʩʷ ʪʝʩʴʤʦʶ, ʧʦʟʫʤʝʥʪʦʤ, ʰʥʫʨʢʘʤʠ ʠ ʥʘ, ʷʨʢʦʡ ʧʦʜʢʣʘʜʢʝ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ -ɽ.ʄ.), ʘ ʪʨʝʪʴʝʤʫ 

ʩʝʨʝʙʨʷʥʳʝ ʯʘʩʳ. ɺ ʜʨʫʛʠʭ ʩʝʣʝʥʠʷʭ, ʛʜʝ ʥʝ ʙʳʣʦ ʥʘʠʙʦʚʲ, ʞʠʪʝʣʠ ʦʪʚʦʜʠʚʰʠʝ ʤʥΑ ʠ ʣʶʜʷʤ ʚʠʮʝ-

ʢʦʥʩʫʣʴʩʪʚʘ ʧʦʤʝʱʝʥʠʷ, ʚʦʟʥʘʛʨʘʞʜʘʣʠʩʴ ʤʥʦʶ ʜʝʥʴʛʘʤʠ, ʚʲ ʨʘʟʤʝʨΑ ʦʪ 1-ʛʦ ʜʦ 2-ʭ ̡ʪʫʤʘʥʦʚʲ. ɿʘ ʚʩʝ 

ʟʘʙʠʨʘʝʤʳʝ ʩʲʝʩʪʥʳʝ ʧʨʠʧʘʩʳ ʠ ʬʫʨʘʞʲ ʜʝʥʴʛʠ ʫʧʣʘʯʠʚʘʣʠʩʴ ʚ ʤʦʝʤ ʧʨʠʩʫʪʩʪʚʠʠ. 
ɺ ʢʘʞʜʦʤ ʩʝʣʝʥʠʠ ʢʦ ʤʥʝ ʦʙʨʘʱʘʣʠʩʴ ʞʠʪʝʣʠ ʩʲ ʧʨʦʩʴʙʘʤʠ ʦʢʘʟʘʪʴ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ, 

ʙʦʣʴʰʝʶ ʯʘʩʪʴʶ ʧʦ ʛʣʘʟʥʳʤ ʠ ʥʘʢʦʞʥʳʤ ʙʦʣʝʟʥʷʤʲ. ʗ ʜʦʣʞʝʥ ʙʳʣ ʦʪʢʘʟʳʚʘʪʴ, ʩʲ ʪʨʫʜʦʤʲ ʫʙʝʞʜʘʷ 
ʠʭʲ, ʯʪʦ ʩʦ ʤʥʦʶ ʜʦʢʪʦʨʘ ʥʝʪʲ, ʘ ʷ ʣʝʯʠʪʴ ʥʝ ʠʤʲʶ ʧʨʘʚʘ. ɻʜʝ ʤʦʞʥʦ, ʜʘʚʘʣʲ ʭʠʥʠʥʲ. 

ʀʟ ɿʝʡʥʫʣʣʘʙʘʜʘ ʚ ʚʝʨʩʪΑ ʥʝ ʜʦʝʟʞʘʷ ɹʝʥʜʘʥʘ ʟʘ 15 ʬʘʨʩʘʥʛʦʚʲ ʜʦ ʅʘʩʠʨʘʙʘʜʘ (105 ʚʝʨʩʪʲ) 29 

ʷʥʚʘʨʷ ʩ.ʛ. ̫  ʢʦʤʘʥʜʠʨʦʚʘʣ ʢʦʥʥʘʛʦ ʛʫʣʘʤʘ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʢ ʫʧʨʘʚʣʷʶʱʝʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʝʠ-
ʩʪʘʥʩʢʠʤ ʦʢʨʫʛʦʤ ʩʝʨʭʝʥʛʫ ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ - ʭʘʥʫ, ʩʳʥʫ ʊʝʙʝʩʩʢʘʛʦ ʧʨʘʚʠʪʝʣʷ ʍʠʰʤʝʪʫʣʴ-ʄʫʣʴʢʘ, ʩʲ 
ʠʟʚʝʩʪʠʝʤ ʦ ʤʦʝʤ ʧʨʠʙʳʪʠʠ. ɺʲ ɿʝʡʥʫʣʣʘʙʘʜʝ ʞʝ ʦʪ ʤʝʩʪʥʘʛʦ ʭʘʥʘ, ʚʩʪʨʝʪʠʚʰʘʛʦ ʤʝʥʷ ʠ ʦʪʚʝʜʰʘʛʦ 
ʤʥʝ ʩʚʦʡ ʜʦʤʲ, ʷ ʫʟʥʘʣʲ, ʯʪʦ ʍʠʰʤʝʪʫʣʴ-ʄʫʣʴʢʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʜʥʦʤ ʠʟʲ ʩʚʦʠʭ ʠʤʝʥʠʡ ʙʣʠʟ ɹʠʨ-

ʜʞʘʥʜʘ, ʫʞʝ ʜʚʝ ʥʝʜʝʣʠ ʪʦʤʫ ʥʘʟʘʜ ʩʜʝʣʘʥʳ ʨʘʩʧʦʨʷʞʝʥʠʷ ʦ ʧʨʠʝʤΑ ʤʝʥʷ. 

ʇʝʨʝʡʜʷ ʧʦ ʩʫʭʦʤʫ ʟʘʣʠʚʫ ʍʘʤʫʥʘ ʆʙʠ ɹʝʨʝʥʛʲ ʚʲ ɸʬʩʝʣʘʙʘʜʲ (5 ʬʘʨʩʘʥʛʦʚ) ʷ ʙʳʣ ʚʩʪʨʝʯʝʥ 
ʪʘʤʲ ʢʦʤʘʥʜʠʨʦʚʘʥʥʳʤʲ ʄʫʭʘʤʤʝʜ- ʈʠʟʘ- ʭʘʥʦʤ ʤʠʭʤʘʥʜʘʨʦʤʲ (ʩʧʝʮʠʘʣʴʥʳʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʦʛʦ 
ʥʘʟʥʘʯʘʣʠ ʚ ʇʝʨʩʠʠ ʜʣʷ ʚʩʪʨʝʯʠ ʠ ʧʨʦʚʦʜʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʧʦʩʦʣʴʩʪʚ ʠ ʜʝʣʝʛʘʮʠʡ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ - 
ɽ.ʄ.), ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʦʙʳʯʥʳʭ ʧʨʠʚʝʪʩʪʚʠʡ, ʜʦʣʦʞʠʣ ʤʥʝ, ʯʪʦ ʜʣʷ ʤʝʥʷ ʠ ʤʦʝʛʦ ʢʘʨʘʚʘʥʘ ʧʨʠʛʦʪʦʚʣʝʥʦ 
ʚ ɸʬʩʝʣʣʘʙʘʜʝ ʧʦʤʝʱʝʥʠʝ, ʘ ʨʘʚʥʦ ʟʘʛʦʪʦʚʣʝʥ ʧʨʦʚʠʘʥʪ ʠ ʬʫʨʘʞ. ʄʠʭʤʘʥʜʘʨʲ ʦʯʝʥʴ ʠʟʚʠʥʷʣʩʷ, ʯʪʦ 
ʥʝ ʚʩʪʨʝʪʠʣ ʤʝʥʷ ʧʦ ʪʫ ʩʪʦʨʦʥʫ ʆʙʠ ɹʝʨʝʥʛʘ, ʢʘʢ ʝʤʫ ʙʳʣʦ ʧʨʠʢʘʟʘʥʦ ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ ï ʭʘʥʦʤʲ.  

ʇʨʦʠʟʦʰʣʦ ʞʝ ʵʪʦ ʚʩʣʝʜʩʪʚʠʝ ʥʝʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ, ʩʦʦʙʱʝʥʥʳʭ ʝʤʫ, ʤʠʭʤʘʥʜʘʨʫ, ʦ ʪʦʤ, ʯʪʦ ʠʜʫ 
ʥʘ ɼʘʜʠ, ʘ ʥʝ ʥʘ ɸʬʩʝʣʣʘʙʘʜʲ. ʆʥ ʦʞʠʜʘʣ ʤʝʥʷ ʪʨʠ ʜʥʷ ʚ ʩ. ɼʘʜʠ ʠ ʤʦʝʛʦ ʛʫʣʘʤʘ ʥʝ ʚʠʜʝʣʲ. ʗ ʧʨʦʩʠʣ 
ʤʠʭʤʘʥʜʘʨʘ ʧʝʨʝʜʘʪʴ ʉʝʠʩʪʘʥʩʢʦʤʫ ʧʨʘʚʠʪʝʣʶ ʤʦʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʦʢʘʟʘʥʥʦʝ ʤʥʝ ʚʥʠ-
ʤʘʥʠʝ ʠ ʜʦʣʦʞʠʪʴ ʝʤʫ, ʯʪʦ ʷ ʜʝʥʴ ʦʪʜʦʭʥʫ ʚ ɸʬʩʝʣʣʘʙʘʜʲ, ʘ ʟʘʚʪʨʘ 2-ʛʦ ʬʝʚʨʘʣʷ ʧʦʝʜʫ ʚ ʅʘʩʠʨʘʙʘʜʲ. 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʦʪʲʝʟʜʘ ʤʠʭʤʘʥʜʘʨʘ, ʷʚʠʣʩʷ ʢʦʥʥʳʡ ʛʫʣʘʤ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ, ʜʦʣʦʞʠʚʰʠʡ, ʯʪʦ ʤʥʝ ʦʪ-
ʚʝʜʝʥʦ ʚ ʛʦʨʦʜʝ ʧʦʤʝʱʝʥʠʝ ʠ ʯʪʦ ʜʣʷ ʚʩʪʨʝʯʠ ʤʝʥʷ ʚʳʝʜʫʪ ʩʝʨʜʘʨʲ ʇʫʨʜʠʣʴ ï ʭʘʥʲ ʩʲ ʩʳʥʦʚʴʷʤʠ, 
ʉʝʠʩʪʘʥʩʢʠʡ ʥʘʠʙʫʣʴ- ʭʫʢʫʤʵ ʍʫʩʩʝʡʥʲ ʂʫʣʠ ʍʘʥʲ ʠ ʚʦʩʧʠʪʘʪʝʣʴ 

ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ- ʭʘʥʘ. ʇʝʨʝʥʦʯʝʚʘʚ ʚʲ ɸʬʩʝʣʣʘʙʘʜʲ ʠ ʦʪʧʨʘʚʠʚ ʨʘʥʦ ʫʪʨʦʤ ʢʘʨʘʚʘʥ ʚʲ ʅʘʩʠ-
ʨʘʙʘʜʲ, ʷ ʩʘʤʲ, ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʷʪʠ ʢʘʟʘʢʦʚ ʢʦʥʚʦʷ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ, ʤʠʨʟʳ ʠ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ 
ʤʠʭʤʘʥʜʘʨʘ, ʚ ʬʦʨʤʝʥʥʦʤʲ ʩʶʨʪʫʢʝ ʧʨʠ ʦʨʜʝʥʘʭ, ʚʳʝʭʘʣʲ ʠʟ ɸʬʩʝʣʣʘʙʘʜʘ ʯʝʨʝʟ ʯʝʪʳʨʝ ʯʘʩʘ ʧʦ 
ʫʭʦʜʲ ʢʘʨʘʚʘʥʘ. ɺ ʨʘʟʩʪʦʷʥʠʠ ʦʜʥʦʛʦ ʬʘʨʩʘʥʛʘ ʦʪ ʅʘʩʠʨʘʙʘʜʘ ʷ ʙʳʣ ʚʩʪʨʝʯʝʥ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʣʠ-
ʮʘʤʠ ʚʦ ʛʣʘʚʝ ʩʪʘ ʰʝʩʪʠʜʝʩʷʪʠ ʉʝʠʩʪʘʥʩʢʠʭ ʚʩʘʜʥʠʢʦʚ, ʧʨʠʚʝʪʩʪʚʦʚʘʚʰʠʤʠ ʤʝʥʷ ʦʪ ʠʤʝʥʠ ʍʠʰʤʝʪʫʣʴ 
- ʄʫʣʴʢʘ ʠ ʝʛʦ ʩʳʥʘ ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ - ʭʘʥʘ. ʗ ʙʣʘʛʦʜʘʨʠʣ ʠʭ ʇʦʜʲʝʟʞʘʷ ʢ ʛʦʨʦʜʫ ʩʝʠʩʪʘʥʩʢʠʝ ʚʩʘʜʥʠ-
ʢʠ ʚʩʝ ʥʘ ʧʨʝʢʨʘʩʥʳʭ ʣʦʰʘʜʷʭ ʠ ʦʯʝʥʴ ʞʠʚʦʧʠʩʥʦ ʦʜʝʪʳʝ, ʥʘʯʘʣʠ ʜʞʠʛʠʪʦʚʘʪʴ ʠ ʩʪʨʝʣʷʪʴ ʠʟ ʨʫʞʝʡ ʠ 
ʨʝʚʦʣʴʚʝʨʦʚ ʭʦʣʦʩʪʳʤʠ ʟʘʨʷʜʘʤʠ. ʋ ʛʦʨʦʜʩʢʠʭ ʩʪʝʥ ʙʳʣ ʚʳʩʪʨʦʝʥ ʧʦʯʝʪʥʳʡ ʢʘʨʘʫʣ ʚ ʩʦʩʪʘʚʝ ʨʦʪʳ 
ʅʘʩʠʨʘʙʘʜʩʢʘʛʦ ʛʘʨʥʠʟʦʥʘ ʩʦ ʟʥʘʤʝʥʝʤ ʠ ʤʫʟʳʢʘʥʪʘʤʠ. ʄʥʝ ʙʳʣʠ ʦʪʜʘʥʳ ʚʦʠʥʩʢʠʝ ʧʦʯʝʩʪʠ. ʗ ʧʨʦʝʭʘʣ 
ʧʦ ʬʨʦʥʪʫ, ʜʝʨʞʘ ʨʫʢʫ ʫ ʢʦʟʳʨʴʢʘ ʠ ʧʦʙʣʘʛʦʜʘʨʠʣ ʢʦʤʘʥʜʠʨʘ. ɺʩʝ ʥʘʩʝʣʝʥʠʝ ʅʘʩʠʨʘʙʘʜʘ ʪʦʣʧʠʣʦʩʴ 
ʪʫʪ ʞʝ. ɾʠʪʝʣʠ ʢʣʘʥʷʣʠʩʴ ʠ ʧʨʠʚʝʪʩʪʚʦʚʘʣʠ ʤʝʥʷ ʩʣʦʚʘʤʠ: çʩʝʣʷʤʠ ʘʣʝʡʢʫʤʲè. ʗ ʠʤ ʦʪʚʝʯʘʣ çʚʝ 
ʘʣʝʡʢʫʤʫ- ʩʝʣʷʤʲè. 

ɺʩʝ ʚʩʪʨʝʪʠʚʰʠʝ ʣʠʮʘ ʧʨʦʚʦʜʠʣʠ ʤʝʥʷ ʚ ʦʪʚʝʜʝʥʥʦʝ ʤʥʝ ʧʦʤʝʱʝʥʠʝ, ʫ ʚʦʨʦʪ ʢʦʝʛʦ ʷ ʙʳʣ ʧʨʠ-
ʚʝʪʩʪʚʦʚʘʥ ʉʝʠʩʪʘʥʩʢʠʤ ʤʫʩʪʘʬʠ ʄʠʨʭʘ ɸʛʘ-ɹʘʙʘ, ʧʨʠʩʣʘʚʰʠʤ ʤʥʝ ʥʘʢʘʥʫʥʝ ʚ ɸʬʩʝʣʣʘʙʘʜʲ ʩʚʦʝʛʦ 
ʛʣʘʚʥʘʛʦ ʤʠʨʟʫ ʩʲ ʧʠʩʴʤʦʤʲ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʠʟʚʠʥʷʣʩʷ, ʯʪʦ, ʧʦ ʩʣʘʙʦʩʪʠ, ʥʝ ʤʦʛʲ ʚʳʝʭʘʪʴ ʢʦ ʤʥʝ 

ʥʘʚʩʪʨʝʯʫ. ɺ ʦʪʚʝʜʝʥʥʦʤ ʤʥʝ ʜʦʤΑ, ʩ ̡ʢʦʥʶʰʥʝʡ ʜʣʷ ʣʦʰʘʜʝʡ ʠ ʧʦʤʝʱʝʥʠʝʤ ʜʣʷ ʢʘʟʘʢʦʚ ʠ ʧʨʠʩʣʫʛʠ, 

ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʯʘʡ ʠ ʩʣʘʩʪʠ. ʗ ʚʥʦʚʴ ʧʨʦʩʠʣ ʚʩʝʭ ʚʩʪʨʝʪʠʚʰʠʭ ʤʝʥʷ ʣʠʮ ʧʝʨʝʜʘʪʴ ʩʝʨʭʝʥʛʫ (ʚʦʝʥ-
ʥʳʡ ʯʠʥ ʚʨʦʜʝ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ñʝʩʘʫʣʘò ʚ ʢʘʟʘʯʴʠʭ ʚʦʡʩʢʘʭ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ - ɽ.ʄ.) ʄʫʭʘʤʤʝʜʲ ʈʠʟʫ 

ʭʘʥʫ ʤʦʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʦʢʘʟʘʥʥʳʝ ʤʥΑ, ʢʘʢ ʧʝʨʚʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʜʨʫʞʝʩʪʚʝʥʥʘʛʦ 

ʇʝʨʩʠʠ ɺʝʣʠʢʘʛʦ ɻʦʩʫʜʘʨʩʪʚʘ ʧʨʠʝʤ ʠ ʚʥʠʤʘʥʠʝ ʠ ʚʳʨʘʟʠʣ ʥʘʜʝʞʜʫ ʣʠʯʥʦ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʩʝʨ-
ʭʝʥʛʫ ʤʦʝ ʧʦʣʥʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ ʧʦ ʧʦʚʦʜʫ ʦʢʘʟʘʥʥʘʛʦ ʨʫʩʩʢʦʤʫ ʚʠʮʝ-ʢʦʥʩʫʣʫ ʧʦʯʝʪʘ. ɺʝʯʝʨʦʤ ʙʳʣ ʧʨʠ-
ʩʣʘʥ ʦʪ ʄʫʭʘʤʤʝʜ ʈʠʟʘ ʭʘʥʘ ʦʙʠʣʴʥʳʡ ʫʞʠʥ, ʘ ʪʘʢʞʝ ʬʫʨʘʞ ʜʣʷ ʣʦʰʘʜʝʡ ʠ ʚʝʨʙʣʶʜʦʚ. 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʚ 10 ʯʘʩʦʚ ʫʪʨʘ ʫ ʤʝʥʷ ʙʳʣ ʩ ʚʠʟʠʪʦʤ ʩʝʨʭʝʥʛ ʄʫʭʘʤʤʝʜ ʈʠʟʘ -ʭʘʥ ʚʤʝʩʪʝ ʩʦ 
ʚʩʝʤʠ ʚʩʪʨʝʪʠʚʰʠʤʠ ʤʝʥʷ ʥʘʢʘʥʫʥʝ ʣʠʮʘʤʠ. ʗ ʦʢʘʟʘʣ ʝʤʫ ʣʫʯʰʠʡ ʧʨʠʝʤ ʠ ʠʩʢʨʝʥʥʦ ʧʦʙʣʘʛʦʜʘʨʠʣ ʝʛʦ 
ʟʘ ʚʩʝ ʦʢʘʟʘʥʥʦʝ ʤʥʝ ʣʶʙʝʟʥʦʝ ʚʥʠʤʘʥʠʝ. ʉʝʨʭʝʥʛ ʠʟʚʠʥʷʣʩʷ, ʯʪʦ ʥʝ ʤʦʛ ʦʪʚʝʩʪʠ ʤʥʝ ʧʦʤʝʱʝʥʠʷ ʚ 

ʘʨʢʠ (ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʜʦʤΑ), ʪ.ʢ. ʢʨʳʰʠ ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʤʝʥʷ ʢʦʤʥʘʪʲ ʧʨʦʚʘʣʠʣʠʩʴ. ɺ ʧʦʩʣʝʜ-

ʥʝʤʲ  ̫ʫʙʝʜʠʣʩʷ ʣʠʯʥʦ ʚʦ ʚʨʝʤʷ ʤʦʝʛʦ ʦʪʚʝʪʥʘʛʦ ʚʠʟʠʪʘ ʩʝʨʭʝʥʛʫ, ʦʪʜʘʥʥʘʛʦ ʤʥʦʶ ʚ ̡ʪʦʪʲ ʞʝ ʜʝʥʴ ʟʘ 
ʯʘʩʲ ʜʦ ʟʘʢʘʪʘ ʩʦʣʥʮʘ. ʏʝʨʝʟ ʜʚʘ ʜʥʷ ʧʦʩʣʝ ʤʦʝʛʦ ʧʨʠʝʟʜʘ ʚʲ ʅʘʩʠʨʘʙʘʜ ʷ ʦʪʜʘʣ ʚʠʟʠʪʳ ʩʝʨʜʘʨʫ ʇʫʨ-
ʜʠʣʴ-ʭʘʥʫ, ʅʘʠʙʫʣʴ-ʭʫʢʫʤʵ ʠ ʤʫʩʪʘʫʬʠ. ʅʘ ʧʷʪʳʡ ʜʝʥʴ ʤʦʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʟʜʝʩʴ ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ-ʭʘʥʲ, 
ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʩʚʠʪʳ, ʚʥʦʚʴ ʧʦʩʝʪʠʣ ʤʝʥʷ ʠ ʟʘʪʝʤ ʯʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʩʚʦʝʛʦ ʦʪʲʝʟʜʘ 
ʧʨʠʩʣʘʣ 10 ʙʘʨʘʥʦʚ, ʨʠʩʲ, ʤʘʩʣʦ ʠ ʥʝʩʢʦʣʴʢʦ ʭʘʨʚʘʨʦʚʲ (ʪʨʘʜʠʮʠʦʥʥʘʷ ʠʨʘʥʩʢʘʷ ʤʝʨʘ ʚʝʩʘ, ʨʘʚʥʘʷ 
ʪʨʸʤʩʪʘʤ ʢʠʣʦʛʨʘʤʤʘʤ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ - ɽ.ʄ.) ʷʯʤʝʥʷ, ʩʦʣʦʤʳ ʠ ʤʫʢʠ. ʗ ʩʲ ʩʚʦʝʡ ʩʪʦʨʦʥʳ ʦʪʜʘʨʠʣʲ 
ʚʩʝʭʲ ʣʶʜʝʡ ʄʫʭʘʤʤʝʜ-ʈʠʟʘ-ʭʘʥʘ: ʤʠʭʤʘʥʜʘʨʫ ʧʦʜʘʨʠʣ ʩʝʨʝʙʨʷʥʳʝ ʯʘʩʳ ʩ ʮʝʧʦʯʢʦʡ, ʩʪʦʠʤʦʩʪʴʶ 30 
ʨ., ʧʦʯʝʪʥʦʤʫ ʢʘʨʘʫʣʫ ʚʳʜʘʣʲ 20 ʪʫʤʘʥʦʚʲ, ʧʠʰʭʠʜʤʝʪʘʤʲ ʩʤʦʪʨʷ ʧʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, ʜʘʚʘʣ ʩʫʢʥʦ ʥʘ 
ʩʝʨʜʘʨʠ ʠ ʜʝʥʴʛʠ ʚ ʨʘʟʤʝʨʝ ʦʪ 2-ʭ ʜʦ ʧʷʪʠ ʪʫʤʘʥʦʚ. ʉʝʨʭʝʥʛ ʄʫʭʘʤʤʝʜ-ʈʠʟʘ ʭʘʥ ʝʞʝʜʥʝʚʥʦ ʧʨʠʩʳʣʘʝʪ 

ʩʚʦʝʛʦ ʤʫʨʟʫ ʩʧʨʘʚʣʷʪʴʩʷ ʦ ʤʦʝʤ ʟʜʦʨʦʚʴʝ. ʉ ʧʝʨʚʘʛʦ ʞʝ ʜʥʷ ʤʦʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚʲ ʅʘʩʠʨʘʙʘʜΑ ʢʦ ʤʥʝ 
ʥʘʟʥʘʯʝʥ ʢʨʘʫʣʲ ʠʟʲ 8 ʯʝʣʦʚʝʢʲ ʩʝʨʙʘʟʦʚ ʩ ʜʚʫʤʷ ʚʝʢʠʣʷʤʠ (ʫʥʪʝʨʲ-ʦʬʠʮʝʨʘʤʠ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ - 
ɽ.ʄ.). ʉʦʣʜʘʪʳ ʦʜʝʪʳ ʚʲ ʦʯʝʥʴ ʧʨʠʣʠʯʥʳʝ ʢʨʘʩʥʳʝ ʤʫʥʜʠʨʳ ʩʲ ʘʥʛʣʠʡʩʢʠʤʠ ʧʫʛʦʚʠʮʘʤʠ ʠ ʥʘʟʚʘʥʠʷʤʠ 
ʘʥʛʣʠʡʩʢʠʭ ʧʦʣʢʦʚʲ ʥʘ ʧʦʛʦʥʘʭ. 

ɺʦʦʙʱʝ ʚ ʉʝʠʩʪʘʥʲ ʤʥʝ ʦʢʘʟʘʥ ʧʨʝʢʨʘʩʥʳʡ, ʚʧʦʣʥʝ ʧʦʜʦʙʘʶʱʠʡ ʧʨʠʝʤ ʠ ʦʢʘʟʘʥʦ ʠ ʦʢʘʟʳʚʘʝʪʩʷ 
ʚʩʝ ʚʨʝʤʷ ʩʘʤʦʝ ʣʶʙʝʟʥʦʝ ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ʇʨʝʧʦʜʘʥʥʘʷ ʍʠʰʤʝʪʫʣʴ-ʄʫʣʴʢʫ ʧʨʘʚʠʪʝ-
ʣʝʤʲ ʍʦʨʘʩʘʥʘ ʠʥʩʪʨʫʢʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʝʤʘ ʤʝʥʷ ʠʩʧʦʣʥʝʥʘ ʩʝʨʭʝʥʛʦʤ ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ ʭʘʥʦʤʲ ʚʲ 
ʪʦʯʥʦʩʪʠ. ʇʦ ʩʦʙʨʘʥʥʳʤ ʤʥʦʶ ʩʚʝʜʝʥʠʷʤ, ʤʥʝ ʙʳʣ ʦʢʘʟʘʥ ʙʦʣʝʝ ʙʣʝʩʪʷʱʠʡ ʧʨʠʝʤʲ, ʯʝʤ ʚ ʧʨʦʰʣʦʤ ʛʦ-
ʜʫ ʘʥʛʣʠʡʩʢʦʤʫ ʢʦʥʩʫʣʫ ʚʲ ʂʝʨʤʘʥʲ ʄʘʡʦʨʫ ʉʘʡʢʩʫ. ɺʦʧʨʦʩʘ ʦ ʧʦʜʥʷʪʠʠ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʢʘʛʦ ʬʣʘʛʘ ʷ ʧʦʢʘ 
ʝʱʝ ʥʝ ʚʦʟʙʫʞʜʘʣʲ, ʚʧʨʝʜʴ ʜʦ ʧʝʨʝʭʦʜʘ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʜʦʤʲ, ʧʝʨʝʛʦʚʦʨʳ ʦ ʥʘʡʤʝ ʢʦʪʦʨʦʛʦ ʚʝʜʫʪʩʷ 
ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʫʯʠʪʴʩʷ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʩʦʛʣʘʩʠʝʤ ʠ ʩʦʜʝʡʩʪʚʠʝʤ 

ʟʜʝʰʥʠʭʲ ʤʫʣʣʲ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʅʘʩʠʨʘʙʘʜΑ ʥʝʤʘʣʳʤ, ʢʘʢ ʠ ʚʩʶʜʫ ʚ ̡ʇʝʨʩʠʠ, ʚʣʠʷʥʠʝʤ. 
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9-ʛʦ ʬʝʚʨʘʣʷ ʷ ʧʝʨʝʰʝʣ ʚ ʥʘʥʷʪʳʡ ʤʥʦʶ ʜʣʷ ɺʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʩ. ʍʫʩʩʝʡʥʘʙʘʜΑ, ʨʷʜʦʤ ʩ ʛʦʨʦ-

ʜʦʤ, ʜʦʤʲ, ʩʯʠʪʘʶʱʠʡʩʷ ʣʫʯʰʠʤ ʟʜʝʩʴ. ɺ ʅʘʩʠʨʘʙʘʜΑ  ̫ʧʨʝʜʧʦʣʘʛʘʶ ʦʩʪʘʪʴʩʷ ʜʦ ʧʨʠʝʟʜʘ ʥʘʟʥʘʯʝʥ-

ʥʘʛʦ ʚʲ ʉʝʠʩʪʘʥʲ ʚʨʘʯʘ, ʜʘʙʳ ʩʦʚʤʝʩʪʥʦ ʩʲ ʥʠʤ ʦʙʲʝʭʘʪʴ ʧʦʨʫʯʝʥʥʳʡ ʤʦʝʤʫ ʥʘʙʣʶʜʝʥʠʶ ʦʢʨʫʛ ʠ ʚʳ-
ʙʨʘʪʴ ʤʝʩʪʦ ʧʦʩʪʦʷʥʥʘʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚʚʝʨʝʥʥʘʛʦ ʤʥʝ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ. 

ʉ ʛʣʫʙʦʯʘʡʰʠʤ ʧʦʯʪʝʥʠʝʤ ʠ ʩʦʚʝʨʰʝʥʥʦʶ ʧʨʝʜʘʥʥʦʩʪʴʶ ʠʤʝʶ ʯʝʩʪʴ ʙʳʪʴ ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ 
ɺʘʰʝʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʘ ʧʦʢʦʨʥʝʡʰʠʤ ʩʣʫʛʦʶ - ɸ. ʄʠʣʣʝʨ [13, ʣʣ.41-44 ʦʙ]. 

¶ ʈʧʝʦʸʫʡʞ ʁʥʨʞʩʙʫʧʩʪʣʧʜʧ ʛʡʯʞ-ʣʧʦʪʬʤʵʪʣʧʜʧ ʭʤʙʜʙ ʛ ʜ. ʆʙʪʡʩʙʚʙʝʞ 

ɹʣʘʥʢ ʄʀɼ ʈʦʩʩʠʡʩʢʦʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʚʠʮʝ-ʢʦʥʩʫʣʘ ʚʲ ʉʝʠʩʪʘʥΑ ʦʪ 14 ʬʝʚʨʘʣʷ 1900 ʛ. ̄  

13. ʛ. ʅʘʩʠʨʘʙʘʜʲ, ʇʝʨʩʠʷ. ɽʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ʂ.ʕ. ɸʨʛʠʨʦʧʫʣʦ. ʉʝʢʨʝʪʥʦ. 
ʄʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ, ʂʠʤʦʥʲ ʕʤʤʘʥʫʠʣʦʚʠʯʲ! 
ʀʤʝʶ ʯʝʩʪʴ ʜʦʥʝʩʪʠ ɺʘʰʝʤʫ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ, ʯʪʦ ʚ ʚʦʩʢʨʝʩʝʥʴʝ 13-ʛʦ ʬʝʚʨʘʣʷ ʚ 10 ʯʘʩʦʚ 

ʫʪʨʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʉʝʠʩʪʘʥʩʢʘʛʦ ʧʨʘʚʠʪʝʣʷ ʩʝʨʭʝʥʛʘ ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ - ʭʘʥʘ, ʥʘʯʘʣʴʥʠʢʘ ʩʝʠʩʪʘʥʩʢʠʭʲ 
ʚʩʘʜʥʠʢʦʚʲ ʠʟ ʧʣʝʤʝʥʠ ʉʝʨʙʝʥʜʠ ï ʩʝʨʜʘʨʘ (ʥʘʟʚʘʥʠʝ ʧʨʘʚʠʪʝʣʷ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʀʨʘʥʝ ʠ ʥʝʢʦʪʦʨʳʭ 
ʪʶʨʢʩʢʠʭ ʩʪʨʘʥʘʭ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ ï ɽ.ʄ.) ʇʫʨʜʠʣʴ - ʭʘʥʘ, ʤʫʩʪʘʫʬʠ (ʢʘʟʥʘʯʝʡ) ʍʘʜʞʠ ʄʠʨʟʘ ɸʛʘ ɹʘ-
ʙʘ ʠ ʙʳʚʰʘʛʦ ʩʝʠʩʪʘʥʩʢʘʛʦ ʥʘʠʙʫʣʴ-ʭʫʢʫʤʵ (ʛʝʥʝʨʘʣ-ʛʫʙʝʨʥʘʪʦʨ ʧʨʦʚʠʥʮʠʡ ʚ ʀʨʘʥʝ, ɸʬʛʘʥʠʩʪʘʥʝ) ʍʫ-

ʩʩʝʡʥʲ ʂʫʣʠ ʭʘʥʘ, ʙʳʣ ʧʦʜʥʷʪ ʥʘʜʲ ʟʘʥʠʤʘʝʤʳʤʲ ʚʚʝʨʝʥʥʳʤʲ ʤʥΑ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʦʤʲ ʈʦʩʩʠʡʩʢʠʡ 

ʀʤʧʝʨʘʪʦʨʩʢʠʡ ɺʠʮʝ-ʢʦʥʩʫʣʴʩʢʠʡ ʬʣʘʛʲ. 
28 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʚ ʬʝʚʨʘʣʝ ʤʝʩʷʮʝ 1872 ʛ. ʥʘʯʘʣʴʥʠʢʫ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʟʛʨʘʥʠʯʝʥʠʶ ʉʝʠʩʪʘʥʘ 

ʤʝʞʜʫ ʇʝʨʩʠʝʡ ʠ ɸʬʛʘʥʠʩʪʘʥʦʤʲ, ʛʝʥʝʨʘʣʲ - ʤʘʡʦʨʫ ɻʦʣʴʜʩʤʠʪʫ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʰʘʭʩʢʠʡ ʧʨʠʢʘʟʲ, ʥʝ 
ʫʜʘʣʦʩʴ ʚʩʣʝʜʩʪʚʠʝ ʫʧʦʨʥʘʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ, ʧʦʜʥʷʪʴ ʚʝʣʠʢʦʙʨʠʪʘʥ-
ʩʢʠʡ ʬʣʘʛʲ ʚ ʅʘʩʠʨʘʙʘʜʲ. ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ, ʢʘʢ ʤʥʝ ʩʦʦʙʱʠʣ ʢʘʧʠʪʘʥ ʋʵʙʙʲ ʋʵʨʲ, ʘʥʛʣʠʡʩʢʠʡ ʢʦʥʩʫʣʲ 

ʚ ʂʝʨʤʘʥΑ ʄʘʡʦʨ ʉʘʡʢʩ ʠʤʝʣ ʚʦ ʚʨʝʤʷ ʩʚʦʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʉʝʠʩʪʘʥΑ ʥʝʢʦʪʦʨʳʝ ʥʝʧʨʠʷʪʥʦʩʪʠ ʠ 

ʥʝʜʦʨʘʟʫʤʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʧʦʜʥʷʪʠʷ ʩʚʦʝʛʦ ʢʦʥʩʫʣʴʩʢʘʛʦ ʬʣʘʛʘ. ɸʥʛʣʠʡʩʢʠʡ ʘʛʝʥʪ ʚ ʅʘʩʠʨʘʙʘʜΑ ʚʨʘʯʲ 
ɸʙʙʘʩʲ ɸʣʠ, ʣʝʯʘʱʠʡ ʚʲ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʥʘʛʦ ʢʘʟʘʢʘ ʢʦʥʚʦʷ ɹʣʦʭʫ, ʩʦʦʙʱʠʣ ʤʥʝ, ʯʪʦ ʤʘʡʦʨ 
ʉʘʡʢʩ ʥʘ ʪʨʝʙʦʚʘʥʠʝ ʧʨʝʞʥʝʛʦ ʉʝʠʩʪʘʥʩʢʘʛʦ ʧʨʘʚʠʪʝʣʷ ʄʠʨʲ ʄʘʘʩʫʤʲ ʭʘʥʘ ʥʝ ʧʦʜʥʠʤʘʪʴ ʬʣʘʛʘ ʦʪʚʝ-
ʪʠʣ ʫʛʨʦʟʦʡ ʩʪʨʝʣʷʪʴ ʚ ʢʘʞʜʘʛʦ, ʢʪʦ ʨʝʰʠʪʩʷ ʩʠʣʦʶ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʜʥʷʪʠʶ ʬʣʘʛʘ. ʂʘʧʠʪʘʥ ʋʵʙʙʲ 
ʋʵʨʲ ʥʘʟʳʚʘʝʪ ʵʪʦ çsome troublesè. ʅʠʢʪʦ ʠʟ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ ʧʨʠ ʧʦʜʥʷʪʠʠ ʤʘʡʦʨʦʤ ʉʘʡʢʩʦʤ ʬʣʘʛʘ 
ʥʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ. 

ɺʚʠʜʫ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʝʮʝʜʝʥʪʦʚ, ʷ ʜʝʡʩʪʚʦʚʘʣʲ ʚ ʚʦʧʨʦʩΑ ʦ ʧʦʜʥʷʪʠʠ ʬʣʘʛʘ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ 

ʢʨʘʡʥʝ ʦʩʪʦʨʦʞʥʦ. ɿʥʘ,̫ ʯʪʦ ʦʩʣʦʞʥʝʥʠʡ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʦ ʩʪʦʨʦʥʳ ʟʜʝʰʥʠʭ ʤʫʣʣ, ̫  ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 
ʜʥʝʡ ʧʦ ʧʨʠʝʟʜʝ ʚ ʅʘʩʠʨʘʙʘʜʲ, ʦʪʧʨʘʚʠʣ ʤʫʨʟʫ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʄʠʨʟʘ-ɸʨʘʩʪʫ-ʭʘʥʘ, ʯʝʣʦʚʝʢʘ ʫʯʝʥʘ-
ʛʦ, ʫʤʥʘʛʦ ʠ ʪʘʢʪʠʯʥʘʛʦ ʠ ʢ ʪʦʤʫ ʞʝ ʝʱʝ ʠ ʩʝʠʜʘ (ʧʦʯʝʪʥʳʡ ʪʠʪʫʣ ʤʫʩʫʣʴʤʘʥʠʥʘ, ʚʦʟʚʦʜʷʱʝʛʦ ʩʚʦʶ 
ʨʦʜʦʩʣʦʚʥʫʶ ʢ ʧʨʦʨʦʢʫ ʄʫʭʘʤʤʝʜʫ, ʚʳʜʝʣʝʥʦ ʤʥʦʡ - ɽ.ʄ.) ʢʲ ʩʝʠʩʪʘʥʩʢʦʤʫ ʤʫʰʪʝʭʠʜʫ ʍʘʜʞʠ ʄʫʣʣʘ 
ʀʩʤʘʠʣʫ ʠ ʩʳʥʫ ʝʛʦ ʄʫʣʣʘ ʄʫʭʘʤʤʝʜʲ ʄʝʭʜʠ, ʧʦʣʴʟʫʶʱʠʤʩʷ, ʚʲ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʣʝʜʥʠʡ, ʙʦʣʴʰʠʤ 

ʚʣʠʷʥʠʝʤ ʚ ʉʝʠʩʪʘʥΑ.  
ʄʠʨʟʘ ɸʨʘʩʪʫ ʭʘʥʲ ʧʦʩʝʪʠʣ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʯʘʩʪʥʘʛʦ ʣʠʮʘ, ʟʥʘʢʦʤʘʛʦ ʠʤʲ ʧʦ ʄʝʰʝʜʫ. ʇʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʷ ʜʘʣʲ ʝʤʫ ʠʥʩʪʨʫʢʮʠʶ ʫʟʥʘʪʴ ʥʘʩʪʨʦʝʥʠʝ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʧʦʯʚʫ, ʨʘʟʲʷʩʥʠʚ ʠʤʲ, ʯʪʦ ʦʙʳʯʘʡ 
ʧʦʜʥʠʤʘʪʴ ʢʦʥʩʫʣʴʩʢʠʡ ʬʣʘʛʲ ʩʫʱʝʩʪʚʫʝʪ ʠʟʜʘʚʥʘ ʚ ʦʙʦʠʭʲ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʠ ʯʪʦ ʢʘʢ 

ʨʫʩʩʢʠʡ ʬʣʘʛ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘʜ ʟʜʘʥʠʝʤ ɻʝʥʝʨʘʣʴʥʘʛʦ ʂʦʥʩʫʣʴʩʪʚʘ ʚʲ ʄʝʰʝʜΑ, ʪʘʢ ʠ ʧʝʨʩʠʜʩʢʠʡ ʧʦʜ-

ʥʠʤʘʝʪʩʷ ʥʘʜʲ ʜʦʤʘʤʠ, ʟʘʥʠʤʘʝʤʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʐʘʭʩʢʘʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʨʫʩʩʢʠʭʲ ʛʦʨʦʜʘʭʲ. 

ʂʨʦʤʝ ʪʦʛʦ, ʷ ʧʦʨʫʯʠʣ ʄʠʨʟΑ ɸʨʘʩʪʫ ï ʭʘʥʫ ʧʝʨʝʜʘʪʴ ʤʫʰʪʝʭʠʜʫ ʍʘʜʞʠ ʄʫʣʣʘ ʀʩʤʘʠʣʫ, ʯʪʦ ʠʟʲ ʫʚʘ-

ʞʝʥʠʷ ʢ ʝʛʦ ʫʯʝʥʦʩʪʠ ʠ ʧʨʝʩʪʘʨʝʣʦʤʫ ʚʦʟʨʘʩʪʫ (ʝʤʫ ʦʢʦʣʦ 80 ʣʝʪ), ʷ ʧʦʩʝʱʫ ʝʛʦ.  
ɺ ʧʷʪʥʠʮʫ 11 ʬʝʚʨʘʣʷ ʚ ʥʘʟʥʘʯʝʥʥʳʡ ʤʥʦʶ ʜʝʥʴ ʠ ʯʘʩ ʷ ʩʜʝʣʘʣ ʚʠʟʠʪ ʍʘʜʞʠ-ʄʫʣʣʘ-ʀʩʤʘʠʣʫ ʠ 

ʧʨʦʙʳʣ ʫ ʥʝʛʦ ʙʦʣʴʰʝ ʯʘʩʘ, ʨʘʟʛʦʚʘʨʠʚʘʷ ʦ ʨʘʟʥʳʭ ʙʦʛʦʩʣʦʚʩʢʠʭ ʧʨʝʜʤʝʪʘʭ. ʇʦ ʚʦʧʨʦʩʫ ʦ ʧʦʜʥʷʪʠʠ 
ʬʣʘʛʘ ʦʥ ʩʢʘʟʘʣ ʤʥʝ, ʯʪʦ ʥʠʢʘʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ ʥʝ ʤʦʛʣʦ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʢʘʟʘ-
ʥʦ. ʆʥ ʚʤʝʩʪʝ ʩʦ ʚʩʝʤ ʥʘʩʝʣʝʥʠʝʤ ʉʝʠʩʪʘʥʘ ʨʘʜ ʧʨʠʝʟʜʫ ʚ ʠʭ ʩʪʨʘʥʫ ʢʦʥʩʫʣʘ ʜʨʫʞʝʩʪʚʝʥʥʦʡ ʇʝʨʩʠʠ 
ɺʝʣʠʢʦʡ ɼʝʨʞʘʚʳ. ʅʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʯʘʩʘ ʟʘ ʜʚʘ ʜʦ ʤʦʝʛʦ ʧʦʩʝʱʝʥʠʷ ʤʫʰʪʝʭʠʜʘ ʷ ʦʪʧʨʘʚʠʣ 
ʝʤʫ ʚʲ ʧʦʜʘʨʦʢʲ ʙʫʭʘʨʩʢʫʶ ʙʘʨʘʰʢʦʚʫʶ ʰʫʙʫ. 

ɿʘʨʫʯʠʚʰʠʩʴ ʧʦʜʜʝʨʞʢʦʡ ʤʫʰʪʝʭʠʜʘ, ʷ ʚ ʩʫʙʙʦʪʫ 12 ʬʝʚʨʘʣʷ ʩ. ʛ. ʧʠʩʴʤʝʥʥʦ ʫʚʝʜʦʤʠʣ ʦʬʠʮʠ-
ʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʩʝʨʭʝʥʛʘ ʄʫʭʘʤʤʝʜ ʈʠʟʘ-ʭʘʥʘ, ʫʧʨʘʚʣʷʶʱʘʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʝʠʩʪʘʥʦʤ, ʯʪʦ ʚ 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʚʦʩʢʨʝʩʝʥʴʝ 13-ʛʦ ʬʝʚʨʘʣʷ ʩ.ʛ. ʩʦʩʪʦʠʪʩʷ ʧʦʜʥʷʪʠʝ ʥʘʜ ʧʦʤʝʱʝʥʠʝʤ ʀʤʧʝʨʘʪʦʨʩʢʘʛʦ ɺʠʮʝ-
ʢʦʥʩʫʣʴʩʪʚʘ ʬʣʘʛʘ. ɺ ʙʫʤʘʛʝ ʫʧʦʤʷʥʫʣ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʧʨʠ ʵʪʦʤ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚ 
ʧʦʣʥʦʡ ʧʘʨʘʜʥʦʡ ʬʦʨʤʝ. ʇʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦʣʘʛʘʣʦʩʴ, ʯʪʦʙʳ ʧʨʠ ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʙʝʛʣʝʨʙʝʛʠ (ʯʠʥʦʚ-
ʥʠʢ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ, ʥʘʤʝʩʪʥʠʢ ʚ ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ ʠ ʥʦʚʦʝ ʚʨʝʤʷ, ʚʳʜʝ-
ʣʝʥʦ ʤʥʦʡ - ɽ.ʄ.), ʢʘʢʦʚʘʛʦ ʚ ʅʘʩʠʨʘʙʘʜʲ ʥʝʪ. ɺ ʚʠʜʫ ʩʝʛʦ, ʉʝʠʩʪʘʥʩʢʠʡ ʧʨʘʚʠʪʝʣʴ ʚ ʪʦʪ ʞʝ ʜʝʥʴ ʫʚʝ-
ʜʦʤʠʣ ʤʝʥʷ, ʯʪʦ ʧʨʠʙʫʜʝʪ ʩʘʤ. 

ɺ ʚʦʩʢʨʝʩʝʥʴʝ 13 ʬʝʚʨʘʣʷ ʚʤʝʩʪʝ ʩ ʚʳʰʝʧʦʠʤʝʥʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ ʠ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʭ ʚʩʘʜʥʠʢʦʚ, ʨʦʚʥʦ ʚ 10 ʯʘʩʦʚ ʫʪʨʘ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚ ʤʦʝʡ ʙʫʤʘʛʝ, ʧʨʠʝʭʘʣ ʩʝʨʭʝʥʛ ʄʫʭʘʤʤʝʜʲ 
ʈʠʟʘ ʭʘʥʲ ʚ ʧʘʨʘʜʥʦʡ ʧʝʨʩʠʜʩʢʦʡ ʬʦʨʤʝ. ʗ ʙʳʣ ʚ ʤʫʥʜʠʨʝ ʧʨʠ ʦʨʜʝʥʘʭ. ʗ ʝʛʦ ʧʨʠʥʷʣ ʚ ʙʦʣʴʰʦʡ ʢʦʤʥʘ-
ʪʝ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʢʘʛʦ ʧʦʤʝʱʝʥʠʷ, ʫʢʨʘʰʝʥʥʦʡ ʧʦʨʪʨʝʪʦʤ ɻʦʩʫʜʘʨʷ ʀʤʧʝʨʘʪʦʨʘ ʠ ʦʙʨʘʱʝʥʥʦʡ, ʥʘʩʢʦʣʴ-
ʢʦ ʵʪʦ ʙʳʣʦ ʚʦʟʤʦʞʥʦ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʚʨʦʚ ʠ ʪʢʘʥʝʡ ʚʲ ʝʚʨʦʧʝʡʩʢʫʶ ʛʦʩʪʠʥʫʶ. ʊʦʪʯʘʩ ʧʦ ʧʨʝʙʳʪʠʠ ʩʝʨ-
ʭʝʥʛʘ ʫʨʷʜʥʠʢ ʢʦʥʚʦʷ ʩʢʦʤʘʥʜʦʚʘʣ: çʩʤʠʨʥʦ, ʩʣʫʰʘʡ ʥʘ ʢʘʨʘʫʣʲè. ʂʘʟʘʢʠ ʢʦʥʚʦʷ, ʚ ʧʦʣʥʦʡ ʧʘʨʘʜʥʦʡ 
ʬʦʨʤʝ ʩʜʝʣʘʣʠ ʰʘʰʢʘʤʠ ʧʨʠʝʤ ʥʘ ʢʘʨʘʫʣ, ʷ ʧʨʠʣʦʞʠʣ ʨʫʢʫ ʢʲ ʪʨʝʫʛʦʣʴʥʦʡ ʰʣʷʧʝ, ʤʦʝʤʫ ʧʨʠʤʝʨʫ ʧʦ-

ʩʣʝʜʦʚʘʣʠ ʚʩʝ ʙʳʚʰʠʷ ʧʨʠ ʵʪʦʤ ʣʠʮʘ, ʠ ʚʧʝʨʚʳʝ ʚʲ ʵʪʦʡ ʦʪʜʘʣʝʥʥʦʡ ʦʢʨʘʠʥΑ ʇʝʨʩʠʠ ʚʟʚʠʣʩʷ ʈʦʩʩʠʡ-

ʩʢʠʡ ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʢʠʡ ʬʣʘʛ (ʜʚʫʭʩʘʞʝʥʥʳʡ, ʩʢʣʘʜʥʦʡ ʬʣʘʛʰʪʦʢ ʙʳʣ ʧʨʠʚʝʟʝʥ ʤʥʦʶ ʠʟ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɺ ʉʝʠʩʪʘʥΑ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʘʪʴ ʜʘʞʝ ʘʨʰʠʥʥʦʡ ʧʨʷʤʦʡ ʧʘʣʢʠ.) 

ʉʝʨʭʝʥʛʫ ʠ ʝʛʦ ʩʚʠʪʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʫʛʦʱʝʥʠʝ, ʩʦʩʪʦʷʚʰʝʝ ʠʟ ʰʝʨʙʝʪʘ, ʯʘʷ, ʩʣʘʩʪʝʡ ʠ ʢʘʣʴʷ-
ʥʘ. ʊʘʢʦʝ ʞʝ ʫʛʦʱʝʥʠʝ ʙʳʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ ʠ ʜʣʷ ʝʛʦ ʚʩʘʜʥʠʢʦʚʲ. ʉʝʨʭʝʥʛ ʠ ʣʠʮʘ ʝʛʦ ʩʚʠʪʳ ʩ ʣʶʙʦʧʳʪ-
ʩʪʚʦʤ ʨʘʟʩʤʘʪʨʠʚʘʣʠ ʠʩʧʦʣʥʝʥʥʳʡ ʤʘʩʣʷʥʳʤʠ ʢʨʘʩʢʘʤʠ ʧʦʨʪʨʝʪ ɻʦʩʫʜʘʨʷ ʀʤʧʝʨʘʪʦʨʘ ʠ ʩ ʠʥʪʝʨʝʩʦʤ 
ʨʘʩʩʧʨʘʰʠʚʘʣʠ ʤʝʥʷ ʦ ʚʝʣʠʯʠʥʝ, ʢʦʣʠʯʝʩʪʚʝ ʥʘʩʝʣʝʥʠʷ ʠ ʚʦʡʩʢʘʭ ʈʦʩʩʠʠ. ʗ ʫʜʦʚʣʝʪʚʦʨʠʣ ʠʭ ʣʶʙʦ-
ʟʥʘʪʝʣʴʥʦʩʪʴ. ʇʦʩʣʝ ʙʝʩʝʜʳ, ʧʨʦʜʣʠʚʰʝʡʩʷ ʦʢʦʣʦ 2-ʭ ʯʘʩʦʚ, ʩʝʨʭʝʥʛ ʫʝʭʘʣ. ʇʝʨʝʜ ʝʛʦ ʦʪʲʝʟʜʦʤ ʷ ʧʨʦ-
ʩʠʣ ʝʛʦ ʧʨʠʥʷʪʴ ʥʘ ʧʘʤʷʪʴ ʩʝʨʝʙʨʷʥʦʝ, ʚʳʟʦʣʦʯʝʥʥʦʝ, ʵʤʘʣʠʨʦʚʘʥʥʦʝ ʙʣʶʜʦ, ʩʪʦʠʤʦʩʪʴʶ ʚ 200 ʨʫʙ. 
ʊʘʢʦʝ ʞʝ ʙʣʶʜʦ ʪʦʣʴʢʦ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʩʪʦʠʤʦʩʪʴʶ ʚ 160 ʨʫʙ., ʷ ʧʨʝʧʦʜʥʝʩ ʩʝʨʜʘʨʫ ʇʫʨʜʠʣʴ-ʭʘʥʫ. 
ɼʚʫʤ ʝʛʦ ʩʳʥʦʚʴʷʤ ʧʦʜʘʨʠʣ ʩʝʨʝʙʨʷʥʳʝ ʯʘʩʳ, ʤʫʩʪʘʫʬʠʶ ʄʠʨʟʝ ɸʛʘ ɹʘʙʘ ʟʦʣʦʪʳʝ ʯʘʩʳ, ʘ ʚʦʩʧʠʪʘʪʝ-
ʣʶ ʩʝʨʭʝʥʛʘ ï ʩʝʨʝʙʨʷʥʳʝ. 

ʌʣʘʛ ʨʘʟʚʠʚʘʣʩʷ ʩʫʪʢʠ (ʧʦ ʧʨʠʥʷʪʦʤʫ ʦʙʳʯʘʶ ʬʣʘʛ ʙʫʜʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʚʦʩʢʨʝʩʝʥʴʷʤ ʠ ʧʨʘʟʜ-
ʥʠʯʥʳʤ ʜʥʷʤ). ʅʠʢʘʢʦʛʦ ʠʥʮʠʜʝʥʪʘ ʥʝ ʙʳʣʦ. ʅʘʧʨʦʪʠʚ ʪʦʛʦ, ʩʣʫʞʘʱʠʝ ʩʝʨʭʝʥʛʘ ʠ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʧʨʠ-
ʭʦʜʠʣʠ ʢ ʚʦʨʦʪʘʤ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʩ ʧʦʟʜʨʘʚʣʝʥʠʷʤʠ ʧʦ ʧʦʚʦʜʫ ʧʦʜʥʷʪʠʷ ʬʣʘʛʘ. ʂʦʥʝʯʥʦ ʧʨʠʰʣʦʩʴ 
ʜʘʚʘʪʴ ʜʝʥʝʞʥʳʝ ʧʦʜʘʨʢʠ. 

ʅʘʩʢʦʣʴʢʦ ʤʝʩʪʥʳʷ ʚʣʘʩʪʠ ʠ ʥʘʩʝʣʝʥʠʝ ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʚʦʧʨʦʩʦʤ ʦ ʧʦʜʥʷʪʠʠ ʬʣʘʛʘ ʤʦʞʥʦ ʟʘ-
ʢʣʶʯʠʪʴ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʥʦʶ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʢʘʧʠʪʘʥʦʤ ʋʵʙʙʲ-ʋʵʨʦʤʲ ʩʚʝ-
ʜʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʫʞʝ ʥʘ ʚʪʦʨʦʡ ʜʝʥʴ ʧʦ ʤʦʝʤ ʧʨʠʝʟʜʝ ʚ ʅʘʩʠʨʘʙʘʜʲ, ʧʦʩʣʘʥʥʳʝ ʩʝʨʭʝʥʛʘ (ʝʛʦ ʛʣʘʚʥʳʡ 
ʤʠʨʟʘ ʠ ʚʦʩʧʠʪʘʪʝʣʴ) ʩʧʨʘʰʠʚʘʣʠ ʝʛʦ, ʧʦʜʥʠʤʝʪ ʣʠ ʨʫʩʩʢʠʡ ʢʦʥʩʫʣ ʩʚʦʡ ʬʣʘʛ? ʉʲ ʪʝʤ ʞʝ ʚʦʧʨʦʩʦʤ 
ʦʙʨʘʱʘʣʠʩʴ ʢ ʥʝʤʫ ʣʶʜʠ ʤʫʰʪʝʭʠʜʘ ʠ ʥʝʢʦʪʦʨʳʝ ʞʠʪʝʣʠ. ʇʦ ʩʣʦʚʘʤ ʋʵʙʙ-ʋʵʨʨʘ, ʦʥ ʦʪʚʝʪʠʣ ʫʪʚʝʨʜʠ-
ʪʝʣʴʥʦ, ʧʨʠʯʝʤ ʧʦʷʩʥʠʣ ʩʧʨʘʰʠʚʘʚʰʠʤ ʝʛʦ ʣʠʮʘʤ, ʯʪʦ ʩʘʤ ʦʥ ʬʣʘʛʘ ʥʝ ʧʦʜʥʷʣ, ʠʙʦ ʥʘʭʦʜʠʪʩʷ ʚ ʉʝʠ-

ʩʪʘʥΑ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʘʛʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ ʠ ʬʣʘʛʘ ʩ ̡ʩʦʙʦʶ ʥʝ ʚʟʷʣ. ɺ ʜʝʥʴ ʧʦʜʥʷʪʠʷ ʬʣʘʛʘ ʢʘʧʠʪʘʥ 

ʋʵʙʙʲ-ʋʵʨʨʲ ʫʝʭʘʣ ʨʘʥʦ ʫʪʨʦʤ ʥʘ ʦʭʦʪʫ ʟʘ 60 ʚʝʨʩʪʲ ʦʪ ʩʚʦʝʛʦ ʣʘʛʝʨʷ ʠ ʚ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʝ ʥʝ ʙʳʣʲ.  
<é> ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʝʨʥʫʚʰʠʩʴ ʩ ʦʭʦʪʳ, ʧʨʠʩʣʘʣ ʤʥʝ ʧʘʨʫ ʚʝʣʠʢʦʣʝʧʥʳʭ ʫʪʦʢʲ) ʚ ʤʦʝ ʨʘʩʧʦʨʷ-

ʞʝʥʠʝ. ʗ ʧʦʙʣʘʛʦʜʘʨʠʣ ʝʛʦ, ʚʳʩʢʘʟʘʚ, ʦʜʥʘʢʦ, ʪʚʝʨʜʦʝ ʫʙʝʞʜʝʥʠʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʥʠʢʘʢʠʭ ʦʩʣʦʞʥʝ-
ʥʠʡ ʙʳʪʴ ʥʝ ʤʦʞʝʪ, ʠʙʦ ʧʨʠ ʧʦʜʥʷʪʠʠ ʬʣʘʛʘ ʙʫʜʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʩʝʨʭʝʥʛ ʄʫʭʘʤʤʝʜʲ ʈʠʟʘ ʭʘʥʲ ʩʦ 
ʩʚʦʝʶ ʦʙʳʯʥʦʶ ʩʚʠʪʦʶ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʩʘʜʥʠʢʘʤʠ. ʅʘ ʦʬʠʮʠʘʣʴʥʦʝ ʧʨʠʛʣʘʰʝʥʠʝ ʢʘʧʠʪʘʥ ʋʵʙʙʲ-
ʋʵʨʨʲ ʥʝ ʤʦʛ ʨʘʟʩʯʠʪʳʚʘʪʴ, ʪ.ʢ. ʧʦʩʪʦʷʥʥʦ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʦʥ ʧʨʠʝʭʘʣ ʚ ʉʝʠʩʪʘʥʲ ʥʘʣʝʛʢʝ, ʚ ʢʘʯʝʩʪʚʝ 
ʧʨʦʩʪʦʛʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ (ʥʘʧʨʠʤʝʨ, ʙʳʣ ʫ ʤʝʥʷ ʩ ʚʠʟʠʪʦʤ ʠ ʟʘʪʝʤ ʦʙʝʜʘʣ ʫ ʩʝʙʷ ʠ ʜʚʘ ʨʘʟʘ ʫ ʤʝʥʷ ʚ 
ʧʠʜʞʘʢʝ, ʠʟʚʠʥʷʷʩʴ, ʯʪʦ ʥʠ ʬʨʘʢʘ, ʥʠ ʩʶʨʪʫʢʘ ʩ ʩʦʙʦʡ ʥʝ ʟʘʭʚʘʪʠʣʲ). 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ 14 ʬʝʚʨʘʣʷ ʙʳʣ ʫ ʤʝʥʷ ʩ ʦʪʚʝʪʥʳʤ ʚʠʟʠʪʦʤ ʦʪ ʠʤʝʥʠ ʩʚʦʝʛʦ ʦʪʮʘ, ʥʠʢʫʜʘ ʧʦ 
ʩʪʘʨʦʩʪʠ ʠ ʩʣʘʙʦʩʪʠ ʥʝ ʚʳʭʦʜʷʱʝʛʦ, ʩʪʘʨʰʠʡ ʩʳʥ ʉʝʠʩʪʘʥʩʢʘʛʦ ʤʫʰʪʝʭʠʜʘ ʄʫʣʣʘ ʄʫʭʘʤʤʝʜʲ ʄʝʭʜʠ, 
ʧʦʟʜʨʘʚʠʚʰʠʡ ʤʝʥʷ ʩʲ ʦʬʠʮʠʘʣʴʥʳʤ ʦʪʢʨʳʪʠʝʤ ʀʤʧʝʨʘʪʦʨʩʢʘʛʦ ɺʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ. ʇʦʩʣʝ ʝʛʦ ʫʭʦʜʘ ʷ 
ʧʦʩʣʘʣ ʝʤʫ ʚ ʧʦʜʘʨʦʢ ʟʦʣʦʪʳʝ ʯʘʩʳ. ɺʦʦʙʱʝ ʩʯʠʪʘʶ ʜʣʷ ʩʝʙʷ ʧʨʠʷʪʥʳʤ ʜʦʣʛʦʤ ʜʦʣʦʞʠʪʴ ɺʘʰʝʤʫ 
ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ, ʯʪʦ ʢʘʢ ʩʝʠʩʪʘʥʩʢʠʝ ʚʣʘʩʪʠ, ʛʨʘʞʜʘʥʩʢʠʷ ʠ ʜʫʭʦʚʥʳʷ, ʪʘʢ ʠ ʥʘʩʝʣʝʥʠʝ ʦʪʥʦʩʷʪʩʷ ʢ 
ʧʝʨʚʦʤʫ ʨʫʩʩʢʦʤʫ ʚʠʮʝ-ʢʦʥʩʫʣʫ ʚʲ ʠʭʲ ʩʪʨʘʥʝ ʚʲ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʭʦʨʦʰʦ, ʚʥʠʤʘʪʝʣʴʥʦ ʠ ʧʨʝʜʫʧʨʝʜʠ-
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ʪʝʣʴʥʦ, ʩʲ ʧʦʣʥʝʡʰʠʤ ʧʦʯʪʝʥʠʝʤ ʠ ʫʚʘʞʝʥʠʝʤ. ʉ ʛʣʫʙʦʯʘʡʰʠʤ ʧʦʯʪʝʥʠʝʤ ʠ ʩʦʚʝʨʰʝʥʥʦʶ ʧʨʝʜʘʥʥʦ-
ʩʪʴʶ ʠʤʝʶ ʯʝʩʪʴ ʙʳʪʴ, ʤʠʣʦʩʪʠʚʳʡ ɻʦʩʫʜʘʨʴ ɺʘʰʝʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʘ ʧʦʢʦʨʥʝʡʰʠʤʲ ʩʣʫʛʦʡ ɸ. 
ʄʠʣʣʝʨè [14, ʣʣ.57-60]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʫʤʝʥʪʳ ɸɺʇʈʀ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʯʨʝʞʜʝʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ 
ʉʝʠʩʪʘʥʝ (1898) ʩʪʘʣʦ ʚʘʞʥʳʤ ʰʘʛʦʤ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʥʘ ʠʨʘʥʦ-
ʘʬʛʘʥʩʢʦʡ ʛʨʘʥʠʮʝ ʚ ʢʦʥʮʝ XIX ï ʥʘʯʘʣʝ XX ʩʪʦʣʝʪʠʷ. ʇʨʠʯʝʤ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʝʘʣʠʟʘ-
ʮʠʠ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʩʪʘʣʘ ʥʝʧʨʝʢʨʘʱʘʶʱʘʷʩʷ ʙʦʨʴʙʘ ʠ ʦʪʢʨʦʚʝʥʥʦʝ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʟʘ ʩʬʝʨʳ ʚʣʠʷʥʠʷ 
ʈʦʩʩʠʠ ʠ ɹʨʠʪʘʥʠʠ, ʢʦʪʦʨʘʷ ʠ ʧʦʜʪʦʣʢʥʫʣʘ ʨʦʩʩʠʡʩʢʠʝ ʚʣʘʩʪʠ ʢ ʨʝʰʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ. 

ɽʞʝʛʦʜʥʳʝ ʦʪʯʝʪʳ ʧʦ ʀʨʘʥʫ, ʥʘʧʨʘʚʣʷʚʰʠʝʩʷ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʥʘʰʝʡ ʜʠʧʤʠʩʩʠʠ ʚ ʉʝʠʩʪʘʥʝ, ʩʦ-
ʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠʥʩʪʨʫʢʮʠʷʤ ʯʝʨʝʟ ɻʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʫʣʘ ʚ ʍʦʨʘʩʘʥʝ ʀʤʧʝʨʘ-
ʪʦʨʩʢʦʤʫ ʇʦʩʣʘʥʥʠʢʫ ʚ ʊʝʛʝʨʘʥʝ, ʘ ʢʦʧʠʠ - ʚ ʇʝʨʚʳʡ ɼʝʧʘʨʪʘʤʝʥʪ ʄʀɼʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʝ, ʧʦʜʚʝʨʛʥʫʪʦʝ ʛʣʫʙʦʢʦʤʫ ʘʥʘʣʠʟʫ ʠʟʣʦʞʝʥʠʝ ʩʦʙʳʪʠʡ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʤ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ ʥʘ ɹʣʠʞʥʝʤ ʠ 
ʉʨʝʜʥʝʤ ɺʦʩʪʦʢʝ ʚ ʢʦʥʮʝ XIXïʥʘʯʘʣʝ XX ʚʚ. 

ʇʝʨʚʳʡ ʨʦʩʩʠʡʩʢʠʡ ʚʠʮʝ- ʢʦʥʩʫʣ ʚ ʉʝʠʩʪʘʥʝ ɸ.ʗ. ʄʠʣʣʝʨ ʚʥʝʩ ʟʘʤʝʪʥʳʡ ʚʢʣʘʜ ʚ ʨʝʘʣʠʟʘʮʠʶ 
ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʘʤʙʠʮʠʡ ʈʦʩʩʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʙʣʘʜʘʷ ʦʪʣʠʯʥʦʡ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʟʥʘʥʠʷʤʠ ʷʟʳʢʦʚ, ʦʥ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʥʘʣʘʜʠʣ ʥʝ ʪʦʣʴʢʦ 
ʨʘʙʦʪʫ ʩʘʤʦʛʦ ʚʠʮʝ- ʢʦʥʩʫʣʴʩʪʚʘ (ʙʳʪʦʚʫʶ ʠ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʝʛʦ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʨʛʘʥʠʟʘʮʠʶ ʤʝ-
ʜʠʮʠʥʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦʡ ʩʣʫʞʙʳ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʦʢʣʘʜʳʚʘʷ ʦ ʫʛʨʦʟʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʯʫʤʳ ʠʣʠ ʭʦ-
ʣʝʨʳ ʚ ʀʨʘʥʝ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ï ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʀʥʜʠʠ), ʥʦ ʠ ʩ ʚʳʩʦʢʠʤ ʯʫʚʩʪʚʦʤ ʛʨʘʞʜʘʥʩʢʦʡ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʦʚʘʣ ʜʝʣʦʚʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʨʘʙʦʪʫ ʘʛʝʥʪʫʨʳ, 
ʦʙʱʝʥʠʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʙʨʠʪʘʥʩʢʦʛʦ ʢʦʥʩʫʣʴʩʪʚʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʡ ʜʠʘʣʦʛ ʩ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʝʩʪʥʳʭ ʩʚʝʪʩʢʠʭ ʚʣʘʩʪʝʡ, ʣʠʜʝʨʘʤʠ ʙʝʣʫʜʞʩʢʠʭ ʧʣʝʤʝʥ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʤʫʩʫʣʴʤʘʥ-
ʩʢʠʭ ʦʙʱʠʥ ʚ ʣʠʮʝ ʤʫʣʣ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʭʨʘʥʷʚʰʠʭ ʩʚʦʡ ʘʚʪʦʨʠʪʝʪ ʠ ʚʣʠʷʥʠʝ ʥʘ ʤʝʩʪʥʦʝ ʧʝʨʩʠʜʩʢʦʝ 
ʥʘʩʝʣʝʥʠʝ. ɺʩʝ ʵʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʈʦʩʩʠʠ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 
ʀʨʘʥʝ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʠʤ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ɸʬʛʘʥʠʩʪʘʥ, ʘ ʪʘʢʞʝ ʪʨʠʫʤʬʘʣʴʥʦ ʠ, ʧʦʜʯʝʨʢʥʸʤ, ʚʧʝʨ-
ʚʳʝ ʧʦʜʥʷʪʴ ʥʘʜ ʟʜʘʥʠʝʤ ʨʫʩʩʢʦʛʦ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʉʝʠʩʪʘʥʝ - ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʠʜʩʢʦʡ ʦʢʨʘʠʥʳ 
(ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʫʥʢʪ ʠʣʠ ʮʝʥʪʨ - ʛ. ʅʘʩʠʨʘʙʘʜ) ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʢʠʡ ʬʣʘʛ ʈʦʩʩʠʠ ʫʞʝ 
ʚ ʬʝʚʨʘʣʝ, 1900 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʢʦʥʮʝ XIX ï ʥʘʯʘʣʝ ʍʍ ʚ. ʙʣʘʛʦʜʘʨʷ ʢʨʦʧʦʪʣʠʚʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ ʨʫʩʩʢʠʭ 
ʜʠʧʣʦʤʘʪʦʚ, ʈʦʩʩʠʠ ʫʜʘʣʦʩʴ ʫʢʨʝʧʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ʉʝʠʩʪʘʥʝ ʚ ʮʝʣʦʤ ʨʷʜʝ ʧʦʣʠʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ɺ 
ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʥʩʪʘʪʠʨʫʷ ʦʯʝʚʠʜʥʳʝ ʫʩʧʝʭʠ ʈʦʩʩʠʠ ʚ ʚʦʩʪʦʯʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʇʝʨʩʠʠ ʚ ʩʬʝʨʝ ʜʠʧʣʦʤʘ-
ʪʠʯʝʩʢʦʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʟʘʙʦʪ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʚʦʝʛʦ ʚʣʠʷʥʠʷ ʚ 
ʵʪʦʡ ʩʪʨʘʥʝ ʨʫʩʩʢʦʡ ʩʪʦʨʦʥʦʡ ʙʳʣʦ ʧʨʠʣʦʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʘʥʛʣʠʯʘʥʘʤʠ: ʨʦʩʩʠʡʩʢʠʝ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʠʟ-ʟʘ ʫʜʘʣʝʥʥʦʩʪʠ ʧʝʨʩʠʜʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʧʨʦʷʚʣʷʣʠ ʩʣʘʙʳʡ ʠʥʪʝʨʝʩ ʢ ʨʘʟʚʠʪʠʶ ʪʦʨ-
ʛʦʚʣʠ ʩ ʉʝʠʩʪʘʥʦʤ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʘʢʪʠʚ-
ʥʦʤ ʫʯʘʩʪʠʠ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʚʠʮʝ-ʢʦʥʩʫʣʴʩʪʚʘ. ɼʣʷ ʫʜʝʨʞʘʥʠʷ 
ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʚ ʇʝʨʩʠʠ ʠ ʫʩʧʝʰʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ɹʨʠʪʘʥʠʝʡ ʥʝʦʙʭʦʜʠʤʳ ʙʳʣʠ ʛʨʘʤʦʪʥʳʝ, ʢʚʘʣʠ-
ʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʦʣʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʙʳʣʦ ʷʚʥʦ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦ. ʄʝʞʜʫ ʪʝʤ, ʢʘʞʜʳʡ ʰʘʛ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʢʨʝʧʣʷʣ ʈʫʩʩʢʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ɹʣʠʞʥʝʤ ʠ ʉʨʝʜ-
ʥʝʤ ɺʦʩʪʦʢʝ, ʧʦʜʥʠʤʘʣ ʘʚʪʦʨʠʪʝʪ ʩʪʨʘʥʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ, ʟʘʩʪʘʚʣʷʷ ʩʯʠʪʘʪʴʩʷ ʩ ʤʥʝʥʠʝʤ 
ʈʦʩʩʠʠ ʠ ʨʫʩʩʢʠʭ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʘʨʭʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ɸɺʇʈʀ ʥʘ ʧʨʠʤʝʨʝ ɸ.ʗ. ʄʠʣʣʝʨʘ, ʄʠʜ ʨʦʩʩʠʡ-
ʩʢʦʡ ʠʤʧʝʨʠʠ ʠ ʝʛʦ ʢʦʥʩʫʣʴʩʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʤʝʩʪʘʭ ʥʘ ʨʫʙʝʞʝ ʜʚʫʭ ʩʪʦʣʝʪʠʡ, ʙʳʣʠ ʚ ʵʪʠʭ ʚʦʧʨʦ-
ʩʘʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʣʦʢʦʤʦʪʠʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ. 
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ǴǟǰǟǬǭǡ ǢǧǬǧǾǱ ǟǠǣǲǪǪǭǡǧǶ Ƥ ǲǶǟǰǱǬǧǩ 
ǡǤǪǧǩǭǨ ǭǱǤǶǤǰǱǡǤǬǬǭǨ ǡǭǨǬǺ ǧ ǡǭǨǬǺ 
ǰ ǾǮǭǬǧǤǨ /723 Ǣ, 

ǾȌȀǿȄȁǿ ǫȇȊȞȒȗǿ ǠȒȊǿȑȍȁȌǿ 
ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ 

ʄɸʆʋ çʐʢʦʣʘ ˉ8 ʠʤ. ʀ.ʇ.ʍʘʪʫʥʮʝʚʘè  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʥʠʷʨʦʚʘ ʃʠʣʠʷ ɺʘʥʩʝʪʪʦʚʥʘ 
 ʜʦʮʝʥʪ ɺɸʂ, ʢ.ʩ.ʭ.ʥ., ʢʘʬʝʜʨʘ ɺʊʀʂ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʠʩʩʣʝʜʫʝʪ ʬʨʦʥʪʦʚʦʡ ʧʫʪʴ, ʫʯʘʩʪʥʠʢʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡ-
ʥʳ ʠ ʚʦʡʥʳ ʩ ʗʧʦʥʠʝʡ 1945 ʛʛ. ʞʠʪʝʣʷ ʂʘʨʤʘʩʢʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʜʝʨʝʚʥʠ ʉʪʘʨʦ-ɹʘʙʠʯʝʚʦ ï ʍʘʩʘʥʦʚʘ 
ɻʠʥʠʷʪʘ ɸʙʜʫʣʣʦʚʠʯʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʝʪʝʨʘʥ ɺʆɺ ʠʟ ʂʘʨʤʘʩʢʘʣʦʚ; ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ, ʛʝʨʦʡ; ʉʪʘʨʦ-
ɹʘʙʠʯʝʚʦ, ʍʘʩʘʥʦʚ ɻʠʥʠʷʪ. 
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Abstract. In this article, the authors explore the frontline path of Giniyat Abdullovich Khasanov, a participant of 
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ʅʘ ʨʘʩʩʚʝʪʝ 22 ʠʶʥʷ 1941 ʛʦʜʘ ʬʘʰʠʩʪʩʢʘʷ ɻʝʨʤʘʥʠʷ ʥʘʥʝʩʣʘ ʧʝʨʚʳʝ ʤʘʩʩʠʨʦʚʘʥʥʳʝ ʫʜʘʨʳ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. ɺʨʘʞʝʩʢʘʷ ʘʚʠʘʮʠʷ ʥʘʯʘʣʘ ʙʦʤʙʠʪʴ ʘʵʨʦʜʨʦʤʳ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ 
ʩʪʘʥʮʠʠ, ʚʦʝʥʥʦ-ʤʦʨʩʢʠʝ ʙʘʟʳ ʠ ʛʦʨʦʜʘ ʚʜʦʣʴ ʚʩʝʡ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʥʘ ʛʣʫʙʠʥʫ 
ʜʦ 250ï300 ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʥʝʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʘʪʘʢʦʡ ʚʦʡʩʢʘ ʃʶʬʪʚʘʬʬʝ ʙʦʤʙʠʣʠ 
ʛʦʨʦʜʘ ʋʢʨʘʠʥʳ, ɹʝʣʦʨʫʩʩʠʠ ʠ ʇʨʠʙʘʣʪʠʢʠ. ɹʦʤʙʘʨʜʠʨʦʚʢʘʤ ʧʦʜʚʝʨʛʣʠʩʴ ʢʣʶʯʝʚʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 
ʦʙʲʝʢʪʳ ʚ ʂʠʝʚʝ, ɾʠʪʦʤʠʨʝ, ʉʝʚʘʩʪʦʧʦʣʝ. ʇʦʜ ʫʜʘʨʘʤʠ ʘʚʠʘʙʦʤʙ ʦʢʘʟʘʣʠʩʴ ʛʦʨʦʜʧ: ɹʨʝʩʪ, ɻʨʦʜʥʦ, 
ʃʠʜʘ, ʂʦʙʨʠʥ, ʉʣʦʥʠʤ, ɹʘʨʘʥʦʚʠʯʠ, ʐʘʫʣʷʡ, ɺʠʣʴʥʶʩ, ʂʘʫʥʘʩ ʠ ʜʨʫʛʠʝ. ɺ ʨʘʙʦʪʝ çʅʨʘʚʩʪʚʝʥʥʳʝ ʦʩʥʦ-
ʚʘʥʠʷ ʚ ʠʩʪʦʨʠʠ ɺʝʣʠʢʦʡ ʇʦʙʝʜʳ: ʬʠʣʦʩʦʬʩʢʠʡ ʘʥʘʣʠʟè ʈ.ɸ ʃʫʢʴʷʥʦʚʘ ʧʠʰʝʪ, ʯʪʦ çʜʦ 270 ʜʠʚʠʟʠʡ ʧʨʦʪʠʚ-
ʥʠʢʘ ʜʝʡʩʪʚʦʚʘʣʦ ʥʘ ʩʦʚʝʪʩʢʦ-ʛʝʨʤʘʥʩʢʦʤ ʬʨʦʥʪʝ. ɽʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 3 ʪʳʩʷʯ ʜʦ 6 ʪʳ-
ʩʷʯ ʢʤ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘ ʛʦʜʳ ʚʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ (1939-1945) ʩʦʚʝʪʩʢʠʝ ʚʦʡʩʢʘ ʧʣʝʥʠʣʠ ʠ ʨʘʟ-
ʛʨʦʤʠʣʠ ʙʦʣʝʝ 6000 ʜʠʚʠʟʠʡ ʬʘʰʠʩʪʢʦʡ ɻʝʨʤʘʥʠʠ ʠ ʝʝ ʩʦʶʟʥʠʢʦʚ. 

ʆ ʥʘʧʘʜʝʥʠʠ ɻʝʨʤʘʥʠʠ ʠ ʥʘʯʘʣʝ ʚʦʡʥʳ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ ʧʦ ʨʘʜʠʦ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʩʜʝ-
ʣʘʝʪ ʣʠʯʥʦ ʉʪʘʣʠʥ, ʦʜʥʘʢʦ ʚʦʞʜʴ ʚ ʧʦʣʜʝʥʴ 22 ʠʶʥʷ 1941 ʛʦʜʘ ʥʘʨʦʜʥʳʡ ʢʦʤʠʩʩʘʨ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɺʷʯʝʩʣʘʚ ʄʦʣʦʪʦʚ ʚʳʰʝʣ ʠʟ ʢʘʙʠʥʝʪʘ ʉʪʘʣʠʥʘ ʩ ʪʝʢʩʪʦʤ ʚʳʩʪʫʧʣʝʥʠʷ ʠ ʥʘʧʨʘʚʠʣʩʷ ʢ ʎʝʥʪʨʘʣʴʥʦʤʫ 
ʪʝʣʝʛʨʘʬʫ. ɺ ʪʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʦʙʨʘʱʝʥʠʠ ʥʘʨʢʦʤʘ ʢ ʩʦʚʝʪʩʢʦʤʫ ʥʘʨʦʜʫ ʚʦʡʥʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʥʘʟʚʘʥʘ 
ʆʪʝʯʝʩʪʚʝʥʥʦʡ ï ʠʤʝʥʥʦ ʧʦʜ ʵʪʠʤ ʥʘʟʚʘʥʠʝʤ ʦʥʘ ʠ ʚʦʰʣʘ ʚ ʠʩʪʦʨʠʶ. 

çʅʝ ʧʝʨʚʳʡ ʨʘʟ ʥʘʰʝʤʫ ʥʘʨʦʜʫ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʥʘʧʘʜʘʶʱʠʤ ʟʘʟʥʘʚʰʠʤʩʷ ʚʨʘʛʦʤ. ɺ 
ʩʚʦʸ ʚʨʝʤʷ ʥʘ ʧʦʭʦʜ ʅʘʧʦʣʝʦʥʘ ʚ ʈʦʩʩʠʶ é ʚʨʘʛ ʧʦʪʝʨʧʝʣ ʧʦʨʘʞʝʥʠʝ, ʠ ʧʨʠʰʸʣ ʢ ʩʚʦʝʤʫ ʢʨʘʭʫ. ʊʦ ʞʝ 
ʙʫʜʝʪ ʠ ʩ ʟʘʟʥʘʚʰʠʤʩʷ ɻʠʪʣʝʨʦʤ, ʦʙʲʷʚʠʚʰʠʤ ʥʦʚʳʡ ʧʦʭʦʜ ʧʨʦʪʠʚ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʂʨʘʩʥʘʷ ɸʨʤʠʷ ʠ 
ʚʝʩʴ ʥʘʰ ʥʘʨʦʜ ʚʥʦʚʴ ʧʦʚʝʜʫʪ ʧʦʙʝʜʦʥʦʩʥʫʶ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʚʦʡʥʫ ʟʘ ʈʦʜʠʥʫ, ʟʘ ʯʝʩʪʴ, ʟʘ ʩʚʦʙʦʜʫ. 
<é> ʅʘʰʝ ʜʝʣʦ ʧʨʘʚʦʝ. ɺʨʘʛ ʙʫʜʝʪ ʨʘʟʙʠʪ. ʇʦʙʝʜʘ ʙʫʜʝʪ ʟʘ ʥʘʤʠ!è ï ʛʦʚʦʨʠʣʦʩʴ ʚ ʦʙʨʘʱʝʥʠʠ ʨʫʢʦ-
ʚʦʜʩʪʚʘ ʩʪʨʘʥʳ. 

ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ ʧʨʦʜʦʣʞʘʣʘʩʴ 1418 ʜʥʝʡ ʠ ʥʦʯʝʡ. ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʧʦʪʝʨʷʣ ʚ ʥʝʡ 
ʦʢʦʣʦ 26 ʤʣʥ. 600 ʪʳʩʷʯ ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʅʘ ʬʨʦʥʪ ʠʟ ɹʘʰʢʠʨʠʠ ʙʳʣʦ ʤʦʙʠʣʠʟʦʚʘʥʦ ʦʢʦʣʦ 710 ʪʳ-
ʩʷʯ ʩʦʣʜʘʪ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʙʳʣ ʤʦʡ ʜʝʜ ʍʘʩʘʥʦʚ ɻʠʥʠʷʪʫʣʣʘ ɸʙʜʫʣʣʦʚʠʯ.  

ɺ ʦʢʪʷʙʨʝ 1940 ʛʦʜʘ ʤʦʣʦʜʦʛʦ ɻʠʥʠʷʪʫʣʣʫ ʧʨʠʟʚʘʣʠ ʚ ʨʷʜʳ ʉʦʚʝʪʩʢʦʡ ɸʨʤʠʠ. ʉʣʫʞʠʣ ʦʥ ʥʘ 
ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʚ 214 ʩʪʨʝʣʢʦʚʦʤ ʧʦʣʢʝ 12 ʩʪʨʝʣʢʦʚʦʡ ʜʠʚʠʟʠʠ ʥʘʚʦʜʯʠʢʦʤ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʯʘʣʝ 
ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʩʪʘʣʘ ʠʟʚʝʩʪʥʘ ʚʦʝʥʥʦʩʣʫʞʘʱʠʤ ʣʠʰʴ 24.06.1941 ʛʦʜʘ. 

ʍʘʩʘʥʦʚ ɻʠʥʠʷʪʫʣʣʘ ʦʜʥʘʞʜʳ ʚʩʧʦʤʠʥʘʣ ʦʜʠʥ ʠʟ ʪʷʞʝʣʳʭ ʙʦʝʚ, ʢʦʛʜʘ ʝʛʦ ʦʪʜʝʣʝʥʠʝ ʧʦʧʘʣʦ ʚ 
ʦʢʨʫʞʝʥʠʝ ʚʨʘʛʘ. ʕʪʦʪ ʩʤʝʨʪʝʣʴʥʳʡ ʦʙʨʫʯ ʚʨʘʛʘ ʩʞʠʤʘʣʩʷ, ʫʛʨʦʞʘʷ ʛʠʙʝʣʴʶ ʚʩʝʛʦ ʦʪʜʝʣʝʥʠʷ. ʉʦʣʜʘ-
ʪʳ, ʩʦʙʨʘʚ ʚʩʝ ʩʠʣʳ, ʧʨʦʨʚʘʣʠʩʴ ʥʦʯʴʶ ʯʝʨʝʟ ʣʠʥʠʶ ʚʨʘʛʘ.  

ʉʝʨʞʘʥʪ ʍʘʩʘʥʦʚ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʦʤ ʉʣʘʚʳ II ʩʪʝʧʝʥʠ.  
ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʤʦʝʛʦ ʜʝʜʘ ʦʪʧʨʘʚʠʣʠ ʥʘ ʛʨʘʥʠʮʫ ʗʧʦʥʠʠ. ɻʠʥʠ-

ʷʪʫʣʣʘ ʍʘʩʘʥʦʚ ʚʝʨʥʫʣʩʷ ʜʦʤʦʡ ʣʠʰʴ ʚ 1947 ʛʦʜʫ. ɺ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʟʘ ʜʦʙʣʝʩʪʴ ʠ ʭʨʘʙʨʦʩʪʴ ʩʝʨʞʘʥʪʘ 
ʍʘʩʘʥʦʚʘ ʥʘʛʨʘʜʠʣʠ ʦʨʜʝʥʦʤ ʉʣʘʚʳ III ʩʪʝʧʝʥʠ ʠ ʆʨʜʝʥʦʤ çɿʘ ʧʦʙʝʜʫ ʥʘʜ ʗʧʦʥʠʝʡè. 

ʋ ʤʦʝʛʦ ʜʝʜʘ ʙʦʣʴʰʘʷ ʩʝʤʴʷ: ʜʚʦʝ ʩʳʥʦʚʝʡ ʠ ʪʨʠ ʜʦʯʝʨʠ, 17 ʚʥʫʢʦʚ ʠ ʧʨʘʚʥʫʢʠ. 
ʇʦʩʣʝ ʚʦʡʥʳ ʍʘʩʘʥʦʚ ɻ.ɸ. ʨʘʙʦʪʘʣ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʣʭʦʟʘ, ʫʯʠʪʝʣʝʤ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ. ɺ ʧʝʥ-

ʩʠʦʥʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʚʦʜʠʣ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ: ʚʨʝʤʷ ʧʨʠʣʝʪʘ ʩʢʚʦʨʮʦʚ, ʛʨʘʯʝʡ, ʩʢʦʨʦʩʪʴ 
ʪʘʷʥʠʷ ʩʥʝʛʘ, ʧʦʜʲʝʤ ʚʦʜʳ ʠ ʪ.ʜ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʧʨʘʚʣʷʣ ʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʫʶ ʩʣʫʞʙʫ ʚ ʋʬʫ. ɿʘ 
ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʝʦʩʣʫʞʙʘʤ ʨʝʩʧʫʙʣʠʢʠ, ʜʝʜʘ ʥʝ ʨʘʟ ʙʣʘʛʦʜʘʨʠ-
ʣʠ, ʧʨʠʩʳʣʘʷ ʙʣʘʛʦʜʘʨʩʪʚʝʥʥʳʝ ʧʠʩʴʤʘ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʨʘʡʦʥʘ.   

16 ʘʧʨʝʣʷ 1994 ʛʦʜʘ ʍʘʩʘʥʦʚʘ ɻʠʥʠʷʪʘ ɸʙʜʫʣʣʦʚʠʯʘ, ʠʩʪʠʥʥʦʛʦ ʧʘʪʨʠʦʪʘ ʈʦʜʠʥʳ, ʟʘʤʝʯʘʪʝʣʴʥʦ-
ʛʦ ʦʪʮʘ ʠ ʜʝʜʘ, ʥʝ ʩʪʘʣʦ. ʅʦ ʣʶʙʦʚʴ, ʧʘʤʷʪʴ, ʫʚʘʞʝʥʠʝ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʞʠʚʫʪ ʚ ʢʘʞʜʦʤ ʩʝʨʜʮʝ ʯʣʝʥʦʚ 
ʥʘʰʝʡ ʙʦʣʴʰʦʡ ʩʝʤʴʠ. 
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Abstract. In this article, the author explores the front-line path of Irina Afanasyevna Bormina, a participant in 
the Great Patriotic War from the village of Saninsk, Blagoveshchensky District, Republic of Bashkortostan. 
Keywords: Great Patriotic War, hero, Victory, feat, Motherland. 

 
ɼʝʥʴ ʇʦʙʝʜʳ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʠ ʪʨʦʛʘʪʝʣʴʥʳʭ ʧʨʘʟʜʥʠʢʦʚ ʚ 

ʢʘʣʝʥʜʘʨʝ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʞʠʚʫʱʝʛʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʕʪʦʪ ʜʝʥʴ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʙʝʜʫ 
ʥʘʜ ʬʘʰʠʟʤʦʤ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʚʨʘʛʘ, ʥʦ ʠ ʥʘʧʦʤʠʥʘʝʪ ʦ ʪʦʤ, ʢʘʢʦʡ ʮʝʥʦʡ ʜʦʩʪʘʣʘʩʴ ʵʪʘ ʧʦʙʝʜʘ ð 
ʦ ʛʝʨʦʠʟʤʝ, ʤʫʞʝʩʪʚʝ ʠ ʩʘʤʦʧʦʞʝʨʪʚʦʚʘʥʠʠ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʙʝʟ ʧʨʦʰʣʦʛʦ, ʙʝʟ 
ʪʝʭ ʛʝʨʦʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʧʦʜʚʠʛʦʚ ʥʘʰʠʭ ʧʨʝʜʢʦʚ, ʥʘʩʪʦʷʱʝʝ ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʜʚʠʛ ʛʝʨʦʝʚ 
ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʥʘʚʩʝʛʜʘ ʦʩʪʘʥʝʪʩʷ ʚ ʙʣʘʛʦʜʘʨʥʦʡ ʧʘʤʷʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢʘʢ ʧʨʠʤʝʨ 
ʥʘʩʪʦʷʱʝʛʦ ʤʫʞʝʩʪʚʘ ʠ ʛʝʨʦʠʟʤʘ. ʕʪʠ ʣʶʜʠ ʧʨʦʰʣʠ ʯʝʨʝʟ ʪʷʞʢʠʝ ʠʩʧʳʪʘʥʠʷ ʛʦʣʦʜʦʤ, ʭʦʣʦʜʦʤ, ʧʦʜ 
ʧʳʪʢʘʤʠ ʚʨʘʛʦʚ ʟʘʢʘʣʷʣʘʩʴ ʚʝʨʘ ʚ ʇʦʙʝʜʫ. ʀʭ ʛʝʨʦʠʟʤ ʚʜʦʭʥʦʚʣʷʝʪ ʥʘʩ ʥʘ ʜʦʙʨʳʝ ʜʝʣʘ ʠ ʩʣʫʞʠʪ 
ʥʘʧʦʤʠʥʘʥʠʝʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʮʝʥʠʪʴ ʤʠʨ ʠ ʩʚʦʙʦʜʫ[1]. 

ʅʘʰʘ ʩʝʤʴʷ ʥʘʚʩʝʛʜʘ ʩʦʭʨʘʥʠʪ ʪʝʧʣʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ ʙʘʙʫʰʢʝ, ʚʝʪʝʨʘʥʝ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥ-
ʥʦʡ ʚʦʡʥʳ - ʀʨʠʥʝ ɸʬʘʥʘʩʴʝʚʥʝ ɹʦʨʤʠʥʦʡ. ʇʦ ʧʨʦʰʝʩʪʚʠʠ ʤʥʦʛʠʭ ʣʝʪ ʩʦ ʜʥʷ ʦʢʦʥʯʘʥʠʷ ʚʦʡʥʳ ʙʘʙʫʰ-
ʢʘ ʜʝʣʠʣʘʩʴ ʩʚʦʠʤʠ ʚʦʩʧʦʤʠʥʘʥʠʷʤʠ, ʨʘʩʩʢʘʟʳʚʘʷ, ʢʘʢ ʥʝ ʨʘʟ ʧʦʧʘʜʘʣʘ ʧʦʜ ʦʙʩʪʨʝʣʳ ʠ ʙʦʤʙʸʞʢʠ, ʢʘʢ 
ʨʠʩʢʦʚʘʣʘ ʩʚʦʝʡ ʞʠʟʥʴʶ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʧʝʨʝʜʦʚʦʡ ʣʠʥʠʠ ʬʨʦʥʪʘ. ʦʥʘ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠ-
ʷʭ ʩ 1943 ʛʦʜʘ ʠ ʜʦ ʩʘʤʦʡ ʧʦʙʝʜʳ ʚ 1945 ʛʦʜʫ. 

ʀʨʠʥʘ ɸʬʘʥʘʩʴʝʚʥʘ ʩʣʫʞʠʣʘ ʚ ʘʨʤʠʠ ʚ ʢʘʯʝʩʪʚʝ ʰʦʬʸʨʘ ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ. ɺ ʝʸ ʩʝʨʝʥʴʢʦʡ ʢʥʠ-
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ʞʝʯʢʝ ʙʳʣʦ ʯʸʪʢʦ ʧʨʦʧʠʩʘʥʦ, ʯʪʦ  ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʥʘ ʠʤʷ ʀʨʠʥʳ ɸʬʘʥʘʩʴʝʚʥʳ, ʙʳʣʦ ʚʳʜʘʥʦ 17 ʦʢʪʷʙ-
ʨʷ 1943 ʛʦʜʘ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʧʦʣʫʯʝʥʠʷ ʚʦʜʠʪʝʣʴʩʢʠʭ ʧʨʘʚ ʙʘʙʫʰʢʘ ʧʨʦʰʣʘ ʦʙʫʯʝʥʠʝ 
ʥʘ ʢʫʨʩʘʭ ʩʥʘʡʧʝʨʦʚ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʣʘ  7 ʥʦʷʙʨʷ 1942 ʛʦʜʘ. ʇʦʩʢʦʣʴʢʫ ʬʨʦʥʪʫ ʪʨʝʙʦʚʘʣʠʩʴ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤʚʦʝʥʢʦʤʘʪ ʧʦʚʪʦʨʥʦ ʚʳʟʚʘʣ ʀʨʠʥʫ ʠ 
ʥʘʧʨʘʚʠʣ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚʦʜʠʪʝʣʷ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʫʨʩʦʚ ʀʨʠʥʘ ɸʬʘʥʘʩʴʝʚʥʘ 
ʚʤʝʩʪʝ ʩ ʛʨʫʧʧʦʡ ʜʨʫʛʠʭ ʜʝʚʫʰʝʢ ʙʳʣʘ ʦʪʧʨʘʚʣʝʥʘ ʚ ʄʦʩʢʚʫ. ʊʘʤ ʠʭ ʨʘʩʧʨʝʜʝʣʠʣʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʚ 35-
ʡ ʘʚʪʦʧʦʣʢ 4-ʛʦ ɾʝʥʩʢʦʛʦ ʙʘʪʘʣʴʦʥʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ 1-ʛʦ ʋʢʨʘʠʥʩʢʦʛʦ ʬʨʦʥʪʘ. ɺ ʭʦʜʝ ʩʣʫʞʙʳ ʦʥʘ 
ʚʳʧʦʣʥʷʣʘ ʚʘʞʥʳʝ ʟʘʜʘʯʠ: ʥʘ çʛʘʟʠʢʝè ʜʦʩʪʘʚʣʷʣʘ ʙʦʝʧʨʠʧʘʩʳ ʠ ʩʥʘʨʷʜʳ ʢ ʧʝʨʝʜʦʚʦʡ ʣʠʥʠʠ, ʘ ʪʘʢʞʝ 
ʟʘʥʠʤʘʣʘʩʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʨʘʥʝʥʳʭ ʩʦʣʜʘʪ ʩ ʧʦʣʷ ʙʦʷ ʚ ʛʦʩʧʠʪʘʣʴ. ɽʸ ʨʘʙʦʪʘ ʙʳʣʘ ʦʯʝʥʴ ʦʪʚʝʪ-
ʩʪʚʝʥʥʘʷ ʠ ʪʨʝʙʦʚʘʣʘ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʠ ʩʤʝʣʦʩʪʠ. 

ʉ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ 1944 ʛʦʜʘ ʀʨʠʥʘ ɸʬʘʥʘʩʴʝʚʥʘ ʧʨʦʜʦʣʞʘʣʘ ʩʣʫʞʙʫ ʚ ʩʦʩʪʘʚʝ 1-ʛʦ ʋʢʨʘʠʥ-
ʩʢʦʛʦ ʬʨʦʥʪʘ, ʫʯʘʩʪʚʫʷ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʳʣʦʚʳʝ ʥʫʞʜʳ ʘʨʤʠʠ. ɺ ʦʢʪʷʙʨʝ ʪʦʛʦ ʞʝ 
ʛʦʜʘ ʦʥʘ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʙʦʝʚʳʭ ʦʧʝʨʘʮʠʷʭ ʚʤʝʩʪʝ ʩ 265-ʤ ɻʚʘʨʜʝʡʩʢʠʤ ʦʪʜʝʣʴʥʳʤ 
ʤʠʥʦʤʸʪʥʳʤ ʧʦʣʢʦʤ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ ɹʝʣʦʨʫʩʩʢʦʛʦ ʬʨʦʥʪʘ. ʅʝʨʝʜʢʦ ʙʘʙʫʰʢʝ ʧʨʠʭʦʜʠʣʦʩʴ-
ʚʳʧʦʣʥʷʪʴʧʨʠʢʘʟʳ ʢʦʤʘʥʜʦʚʘʥʠʷ, ʥʘʭʦʜʷʩʴ ʧʦʜ ʦʛʥʸʤ ʧʨʦʪʠʚʥʠʢʘ. 

ʇʦʩʣʝ ʢʘʧʠʪʫʣʷʮʠʠ ʗʧʦʥʠʠ ʠ ʦʢʦʥʯʘʥʠʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʀʨʠʥʘ ɸʬʘʥʘʩʴʝʚʥʘ ʩ ʯʝʩʪʴʶ 
ʚʝʨʥʫʣʘʩʴ ʜʦʤʦʡ, ʚ ʨʦʜʥʦʡ ʛʦʨʦʜ ɹʣʘʛʦʚʝʱʝʥʩʢ. ɿʘ ʧʨʦʷʚʣʝʥʥʦʝ ʤʫʞʝʩʪʚʦ, ʩʪʦʡʢʦʩʪʴ ʠ ʛʝʨʦʠʟʤ ʥʘ 
ʬʨʦʥʪʝ ʦʥʘ ʙʳʣʘ ʫʜʦʩʪʦʝʥʘ ʥʘʛʨʘʜ ʠ ʤʝʜʘʣʝʡ. ʉʨʝʜʠ ʥʠʭ ð ʦʨʜʝʥ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ II ʩʪʝʧʝʥʠ, 
ʤʝʜʘʣʠ ʟʘ ʦʩʚʦʙʦʞʜʝʥʠʝ ɺʘʨʰʘʚʳ ʠ ʟʘ ʚʟʷʪʠʝ ɹʝʨʣʠʥʘ, ʘ ʪʘʢʞʝ ʟʘ ʧʦʙʝʜʫ ʥʘʜ ɻʝʨʤʘʥʠʝʡ ʠ ʟʘ ʙʦʝʚʳʝ 
ʟʘʩʣʫʛʠ ʚ ʮʝʣʦʤ. ʕʪʠ ʥʘʛʨʘʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʝʸ ʛʝʨʦʠʯʝʩʢʦʤ ʫʯʘʩʪʠʠ ʚ ʙʦʨʴʙʝ ʟʘ ʩʚʦʙʦʜʫ ʠ ʥʝʟʘ-
ʚʠʩʠʤʦʩʪʴ ʈʦʜʠʥʳ, ʘ ʪʘʢʞʝ ʦ ʚʳʩʦʢʦʡ ʦʮʝʥʢʝ ʝʸ ʚʢʣʘʜʘ ʚ ʧʦʙʝʜʫ ʥʘʜ ʚʨʘʛʦʤ[2]. 

ɺ 1950-1970 ʛʦʜʘʭ ʀʨʠʥʘ ɸʬʘʥʘʩʴʝʚʥʘ ʨʘʙʦʪʘʣʘ ʩʝʢʨʝʪʘʨʝʤ ʫʯʘʩʪʢʦʚʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩ-
ʩʠʠ. ɹʘʙʫʰʢʘ ʚʩʧʦʤʠʥʘʣʘ ʦʙ ʵʪʦʡ ʨʘʙʦʪʝ, ʦʪʤʝʯʘʷ ʧʨʦʚʝʜʝʥʠʝ ʩʦʙʨʘʥʠʡ ʪʨʫʜʦʚʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ʧʦ ʚʳ-
ʜʚʠʞʝʥʠʶ ʢʘʥʜʠʜʘʪʦʚ ʚ ʯʣʝʥʳ ʦʢʨʫʞʥʳʭ ʠ ʫʯʘʩʪʢʦʚʳʭ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ. ʆ ʯʝʪʢʦʩʪʠ ʠ ʦʨʛʘʥʠ-
ʟʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʳ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ ʝʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦʫʯʘʩʪʦʢ 
ʠʟʙʠʨʘʪʝʣʷ, ʟʘʢʨʳʚʘʣʩʷ ʪʦʣʴʢʦ ʢʦʛʜʘ ʧʨʦʛʦʣʦʩʫʝʪ ʧʦʩʣʝʜʥʠʡ ʠʟʙʠʨʘʪʝʣʴ ʠ ʷʚʢʘ ʫʯʘʩʪʥʠʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 
100%. 

 

 
ʉʡʪ. 1. ɽʧʣʬʥʞʦʫ ʧ ʦʙʜʩʙʟʝʞʦʡʡ ʇʩʝʞʦʧʥ ʇʫʞʰʞʪʫʛʞʦʦʧʢ ʛʧʢʦʴ II ʪʫʞʨʞʦʡ 
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ɺ ʤʘʝ 2015 ʛʦʜʘ ʀʨʠʥʘ ɸʬʘʥʘʩʴʝʚʥʘ ʧʦʣʫʯʠʣʘ ɹʣʘʛʦʜʘʨʩʪʚʝʥʥʦʝ ʧʠʩʴʤʦ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠʨʘ-
ʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʫʩʧʝʰʥʫʶ ʨʘʙʦʪʫ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʶ ʠʟʙʠʨʘ-
ʪʝʣʴʥʳʭ ʢʘʤʧʘʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʉʝʛʦʜʥʷ ʤʳ ʦʙʷʟʘʥʳ ʧʦʤʥʠʪʴ ʠʩʪʦʨʠʶ ʩʚʦʝʡ ʩʪʨʘʥʳ ʠ ʩʦʭʨʘʥʷʪʴ ʧʘʤʷʪʴ ʦ ʝʝ ʛʝʨʦʷʭ. çʇʨʦʪʠʚʦ-
ʨʝʯʠʚʳʡ ʠ ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ ʚ ʞʠʟʥʠ ʥʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʩʣʦʞʠʚʰʠʭʩʷ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ ʧʨʠʚʝʣ ʢ ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ ʧʨʦʰʣʦʛʦ, ʧʦʧʳʪʢʘʤ ʧʝʨʝʧʠʩʘʪʴ ʠʩʪʦʨʠʶ ʥʝʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥ-
ʥʳʝ ʧʦʣʠʪʠʢʠ ʥʘʤʝʨʝʥʦ ʠʩʢʘʞʘʶʪ ʠ ʬʘʣʴʩʠʬʠʮʠʨʫʶʪ ʬʘʢʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʙʳʪʠʷ 1939-1945 
ʛʛ.è[7]ʄʳ ʜʦʣʞʥʳ ʮʝʥʠʪʴ ʤʠʨʥʦʝ ʥʝʙʦ ʥʘʜ ʛʦʣʦʚʦʡ ʠ ʙʣʘʛʦʜʘʨʠʪʴ ʪʝʭ, ʢʪʦ ʦʪʜʘʣ ʩʚʦʶ ʞʠʟʥʴ ʨʘʜʠ ʙʫ-
ʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʝʥʴ ʇʦʙʝʜʳ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʘʟʜʥʠʢ ʪʦʨʞʝʩʪʚʘ ʥʘʜ ʚʨʘʛʦʤ, ʥʦ ʠ ʜʝʥʴ ʧʘʤʷʪʠ 
ʚʩʝʭ ʪʝʭ ʛʝʨʦʝʚ, ʯʴʠ ʠʤʝʥʘ ʥʘʚʩʝʛʜʘ ʦʩʪʘʥʫʪʩʷ ʚ ʠʩʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʇʘʤʷʪʴ ʦ ʚʝʪʝʨʘʥʘʭ ð ʵʪʦ ʥʘʰ ʜʦʣʛ ʧʝʨʝʜ ʥʠʤʠ. ʀʭ ʧʦʜʚʠʛʠ ʚʜʦʭʥʦʚʣʷʶʪ ʥʘʩ ʥʘ ʜʦʙʨʳʝ ʜʝʣʘ ʠ 
ʩʣʫʞʘʪ ʥʘʧʦʤʠʥʘʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʩʚʦʙʦʜʘ ʜʘʣʘʩʴ ʮʝʥʦʡ ʦʛʨʦʤʥʳʭ ʫʩʠʣʠʡ. ʄʳ ʜʦʣʞʥʳ ʟʥʘʪʴ ʮʝʥʫ ʤʠʨʘ 
ʠ ʩ ʫʚʘʞʝʥʠʝʤ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʢʦʣʝʥʠʶ ʧʦʙʝʜʠʪʝʣʝʡ. 

 

 
ʉʡʪ. 2. ʍʧʫʧ ɺʧʩʥʡʦʧʢ ʁ.ɹ 
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ǣǟǡǪǤǱǷǧǬ ǫǲǪǪǟǾǯ ǩǲǱǪǲǤǡǧǶ Ƥ  
ǶǤǰǱǻ ǧ ǢǭǯǣǭǰǱǻ ǰǤǫǻǧ 

ǫǿȏȁȇȄȁǿ ǯȇȃǿ ǯǿȓǿȇȊȄȁȌǿ 
ʩʪʫʜʝʥʪ 

çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʄ. ɸʢʤʫʣʣʳ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʥʠʷʨʦʚʘ ʃʠʣʠʷ ɺʘʥʩʝʪʪʦʚʥʘ 
 ʜʦʮʝʥʪ ɺɸʂ, ʢ.ʩ.ʭ.ʥ., ʢʘʬʝʜʨʘ ɺʊʀʂ 

ʌɻɹʆʋ ɺʆçʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʠʩʩʣʝʜʫʶʪ ʬʨʦʥʪʦʚʦʡ ʧʫʪʴ, ʫʯʘʩʪʥʠʢʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 
ʚʦʡʥʳ ʠʟ ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ - ɼʘʚʣʝʪʰʠʥʘ ʄʫʣʣʘʷʨʘ ʂʫʪʣʫʝʚʠʯʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʝʪʝʨʘʥ ʠʟ ʂʘʨʘʠʜʝʣʷ, ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ, ʛʝʨʦʡ; ʄʫʣʣʘʷʨ ʂʫʪʣʫʝʚʠʯ, 
ʩʪʨʝʣʦʢ. 
 

DAVLETSHIN MULLAYAR KUTLUEVICH ð THE HONOR AND PRIDE OF THE FAMILY 
 

Marvieva Rida Rafatlevna 
 

Scientific adviser: MiniyarovaLiliya Vansettovna 
 
Abstract. In this article, the author explores the frontline path of a participant in the Great Patriotic War from 
Karaidel district, Davletshin Mullayar Kutluevich.  
Keywords: veteran from Karaidel; Great Patriotic War, hero; Mullayar Kutluevich; shooter. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʠʢʪʦʚʘʥʘʚʘʞʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʠ ʦ ʛʝʨʦʷʭ ɺʝʣʠ-

ʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡʚʦʡʥʳ. ʕʭʦ ʚʦʡʥʳ ʦʩʪʘʚʠʣ ʦʪʧʝʯʘʪʦʢ ʚ ʧʘʤʷʪʠ ʚʩʝʛʦ ʩʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ ʠ ʩʠʣʴʥʦ 
ʧʦʚʣʠʷʣʘ ʥʘ ʤʠʨʦʚʫʶ ʠʩʪʦʨʠʶʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍʚ.ɺ ʚʦʡʥʝ ʧʦʛʠʙʣʠ 26 ʤʣʥ. 600 ʪʳʩʷʯ ʛʨʘʞʜʘʥ ʉʦ-
ʚʝʪʩʢʦʛʦ ʉʦʶʟʘ.ʃʫʢʴʷʥʦʚʘ ʈ.ɸ. ʚ ʨʘʙʦʪʝçʅʨʘʚʩʪʚʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ʚ ʠʩʪʦʨʠʠ ɺʝʣʠʢʦʡ ʇʦʙʝʜʳ: ʬʠʣʦ-
ʩʦʬʩʢʠʡ ʘʥʘʣʠʟèʧʠʰʝʪ, ʯʪʦ ʟʘ ʚʨʝʤʷ ʚʦʡʥʳ ʚ ʉʉʉʈ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʙʦʣʝʝ 80 ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʠ-
ʚʠʟʠʡ [4].ʅʘ ʙʦʨʴʙʫ ʩ ʚʨʘʛʦʤ ʦʪʧʨʘʚʠʣʠʩʴ ʠ ʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʞʠʪʝʣʠ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʚʦʝ-
ʚʘʚʰʠʝ ʥʘ ʚʩʝʭ ʬʨʦʥʪʘʭ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ʅʘʠʙʦʣʝʝ ʦʪʣʠʯʠʚʰʠʝʩʷ 200 ʪʳʩʷʯ ʚʦʠʥʦʚ 
ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʦʨʜʝʥʘʤʠ ʠ ʤʝʜʘʣʷʤʠ. ʀʟ ʥʠʭ ʟʚʘʥʠʷ ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʙʳʣʦ ʫʜʦʩʪʦʝʥʦ 278 
ʚʦʠʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ 35 ʯʝʣʦʚʝʢ ʩʪʘʣʠ ʧʦʣʥʳʤʠ ʢʘʚʘʣʝʨʘʤʠ ʦʨʜʝʥʘ ʉʣʘʚʳ.ɺ ʯʠʩʣʝ 
ʭʨʘʙʨʳʭ ʟʘʱʠʪʥʠʢʦʚ ʈʦʜʠʥʳ ʙʳʣ ʤʦʡ ʧʨʘʜʝʜʫʰʢʘ ð ɼʘʚʣʝʪʰʠʥ ʄʫʣʣʘʷʨ ʂʫʪʣʫʝʚʠʯ. 

ɼʘʚʣʝʪʰʠʥ ʄʫʣʣʘʷʨ ʂʫʪʣʫʝʚʠʯ ï ʨʦʜʠʣʩʷ 13.07.1902 ʛʦʜʫ ʚ ʜʝʨʝʚʥʝ ɼʘʚʣʷʪʦʚʢʘ, ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ 
ʨʘʡʦʥʘ, ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ɺ ʩʝʤʴʝ ʠʭ ʙʳʣʦ 3 ʩʳʥʘ: ɸʣʣʘʷʨ, ʄʫʣʣʘʷʨ, ɻʠʣʤʠʷʨ. ʄʫʣʣʘʷʨ ʂʫʪ-
ʣʫʝʚʠʯ ʞʝʥʠʣʩʷ ʥʘ ʍʘʜʠʰʝ ʠ ʫ ʥʠʭ ʨʦʜʠʣʠʩʴ ʜʝʪʠ: ʍʘʣʠʟʘ, ʉʘʥʠʷ (ʤʦʷ ʙʘʙʫʰʢʘ), ʌʘʡʟʳʣʭʘʢ, ʌʠʜʘʠʣʴ, 
ɻʘʟʥʘʫʠ. ɺ ʬʝʚʨʘʣʝ 1942 ʛʦʜʘ ʤʦʡ ʧʨʘʜʝʜʫʰʢʘ ʙʳʣ ʧʨʠʟʚʘʥ ʥʘ ʩʣʫʞʙʫ ʂʘʨʘʠʜʝʣʴʩʢʠʤ ʨʘʡʚʦʝʥʢʦʤʘ-
ʪʦʤ ɹʘʰʢʠʨʩʢʦʡ ɸʉʉʈ. ʉʣʫʞʠʣ ʚ ʩʦʩʪʘʚʝ 604 ʩʪʨʝʣʢʦʚʦʛʦ ʧʦʣʢʘ ʚ ʜʦʣʞʥʦʩʪʠ ʩʪʨʝʣʢʘ. ɺ ʠʶʣʝ 1942 ʛʦ-
ʜʘ ʙʳʣ ʨʘʥʝʥ ʚ ʣʝʚʫʶ ʨʫʢʫ, ʚ ʦʢʪʷʙʨʝ 1942 ʛʦʜʘ ʫʚʦʣʝʥ ʚ ʟʘʧʘʩ ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ.  

ɺʝʨʥʫʚʰʠʩʴ ʜʦʤʦʡ, ʦʥ ʨʘʙʦʪʘʣ ʢʦʥʶʭʦʤ ʚ ʢʦʣʭʦʟʝ, ʟʘʥʠʤʘʣʩʷ ʧʯʝʣʦʚʦʜʩʪʚʦʤ, ʚʦʩʧʠʪʳʚʘʣ ʜʝʪʝʡ. 
6 ʘʧʨʝʣʷ 1985 ʛʦʜʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʄʠʥʠʩʪʨʘ ʦʙʦʨʦʥʳ ʉʉʉʈ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʦʤ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ II ʩʪʝʧʝʥʠ. 
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ʉʡʪ. 1. ɽʙʛʤʞʫʱʡʦ ʅʬʤʤʙʸʩ ʃʬʫʤʬʞʛʡʰ 

 
10 ʷʥʚʘʨʷ ʚ 1987 ʛʦʜʘ ʚ ʚʦʟʨʘʩʪʝ 85 ʣʝʪ ʄʫʣʣʘʷʨ ʂʫʪʣʫʝʚʠʯ ʫʰʝʣ ʠʟ ʞʠʟʥʠ. 

 

 
ʉʡʪ. 2. ʇʩʝʞʦ ʇʫʞʰʞʪʫʛʞʦʦʧʢ ʛʧʢʦʴ II ʪʫʞʨʞʦʡ 

 
ɼʣʷ ʩʝʤʴʠ ʠʤʷ ʧʨʘʜʝʜʘ ʥʘʚʝʯʥʦ ʦʩʪʘʥʝʪʩʷ ʚ ʧʘʤʷʪʠ ʥʘʰʝʛʦʨʦʜʘ ʠ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʧʨʠʤʝʨʦʤ ʜʦʙ-

ʣʝʩʪʠ ʠ ʯʝʩʪʠ! ʀʤʝʥʥʦ ʪʘʢʠʤ ʤʳ ʩʦʭʨʘʥʠʣʠ ʩʚʝʪʣʳʡ ʦʙʨʘʟ ʄʫʣʣʘʷʨʘ ʂʫʪʣʫʝʚʠʯʘð ʛʝʨʦʷ, ʟʘʱʠʪʥʠʢʘ, 
ʚʦʠʥʘ ï ʧʦʙʝʜʠʪʝʣʷ. 

 
ʉʡʪ. 3. ʊʛʡʝʞʫʞʤʵʪʫʛʧ ʧ ʨʩʡʪʛʧʞʦʡʡ ʇʩʝʞʦʙ ʇʫʞʰʞʪʫʛʞʦʦʧʢ ʛʧʦʴ II ʊʫʞʨʞʦʡ 
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ʉʡʪ. 4. ɹʩʮʡʛʦʴʞ ʠʙʨʡʪʡ ʡʠ ʨʩʧʞʣʫʙ çɽʧʩʧʜʙ ʈʙʥʸʫʡè 

 

 
ɸ) 

 
ɹ) 
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ɺ) 

ʉʡʪ. 5. ɹ), ɺ), ɻ) ʪʫʩʙʦʡʯʴ ɻʧʞʦʦʧʜʧ ʚʡʤʞʫʙ ɽʙʛʤʞʫʱʡʦʙ ʅʬʤʤʙʸʩʙ ʃʬʫʤʬʞʛʡʰʙ 
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https://pamyat-naroda.ru  ɿʘʛʣ. ʩ ʵʢʨʘʥʘ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.04.2025ʛ.) 
2. ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ ʧʦʜʣʠʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ 1939-1945 ʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941-1945, ʨʘʟʜʝʣ çʋʯʘʩʪʥʠʢʠ ʚʦʡʥʳè- ɼʘʚʣʝʪʰʠʥ ʄʫʣʣʘʷʨ ʂʫʪʣʫʝʚʠʯ. [ʕʣʝʢʪʨʦʥʥʳʡ 
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KARIMOV SHAMIL SHAKIROVICH - THE HERO OF THE SECOND World WAR FROM TUKMAKLOV 
 

Karimova-Akhtamyanova Guzaliya Zakievna 
 

Scientific adviser: Lukyanova Rushaniya Abdurakhmanovna 
 
Abstract: The article is devoted to the military achievements of Shamil Shakirovich Karimov, a participant in 
the Great Patriotic War from the Tukmaklov Kushnarenkovsky district of the Republic of Bashkortostan. The 
author studies the frontline path of his grandfather. 
Keywords: Great Patriotic War, defender, Victory, veteran, Tukmakly, valor, honor. 

 
ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ 1941ï1945, ʦʩʚʦʙʦʜʠʪʝʣʴʥʘʷ ʚʦʡʥʘ ʥʘʨʦʜʦʚ ʉʉʉʈ ʧʨʦʪʠʚ 

ʥʘʮʠʩʪʩʢʦʡ ɻʝʨʤʘʥʠʠ ʠ ʝʸ ʩʦʶʟʥʠʢʦʚ, ʚʪʦʨʛʰʠʭʩʷ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʶ. ɺʘʞʥʝʡʰʘʷ ʠ ʨʝʰʘʶʱʘʷ 
ʯʘʩʪʴ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ 1939ï1945 ʛʛ.(1) ɺ ʭʦʜʝ ʢʦʪʦʨʦʡ ʂʨʘʩʥʘʷ ɸʨʤʠʷ ʨʘʟʛʨʦʤʠʣʘ ʚʦʦʨʫʞʝʥʥʳʝ 
ʩʠʣʳ ɻʝʨʤʘʥʠʠ, ʠʟʛʥʘʣʘ ʠʭ ʠʟ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʦʩʚʦʙʦʜʠʣʘ ʦʢʢʫʧʠʨʦʚʘʥʥʳʝ ʊʨʝʪʴʠʤ ʨʝʡʭʦʤ ʩʪʨʘ-
ʥʳ ɺʦʩʪʦʯʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ. ɿʘʚʝʨʰʠʣʘʩʴ ʚʦʡʥʘ ʚʟʷʪʠʝʤ ʩʦʚʝʪʩʢʠʤʠ ʚʦʡʩʢʘʤʠ ɹʝʨʣʠʥʘ ʠ 
ʙʝʟʦʛʦʚʦʨʦʯʥʦʡ ʢʘʧʠʪʫʣʷʮʠʝʡ ɻʝʨʤʘʥʠʠ. (2) ʉʚʳʰʝ 710 ʪʳʩʷʯ ʞʠʪʝʣʝʡ ɹʘʰʢʠʨʠʠ ʫʰʣʠ ʥʘ ʬʨʦʥʪ ʚ ʛʦ-
ʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʠʟ ʥʠʭ ʦʢʦʣʦ 300 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʧʦʛʠʙʣʦ. ʀʟ ʥʠʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘ-
ʥʳ ʚʦʠʥʩʢʠʝ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʧʦʙʝʜʫ ʥʘʜ ʬʘʰʠʟʤʦʤ. (4) ʊʘʪʘʨʳ ʩʦʩʪʘʚʣʷʶʪ 
ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʛʦ ɹʘʰʢʦʨʪʦʩʪʘʥʘ (ʘ ʚ ʪʝ ʛʦʜʳ ɹʘʰʢʠʨʩʢʦʡ ɸʉʉʈ). ɺʝʢʘʤʠ ʪʘ-
ʪʘʨʩʢʠʡ ʥʘʨʦʜ ʙʳʣ ʧʨʝʜʘʥ ʩʚʦʝʡ ʨʦʜʥʦʡ ʟʝʤʣʝ ʠ ʩʪʨʘʥʝ, ʫʯʘʩʪʚʦʚʘʣ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʚʦʝʥʥʳʭ ʢʦʤʧʘ-
ʥʠʷʭ ʠ ʚʦʡʥʘʭ, ʛʝʨʦʠʯʝʩʢʠ ʟʘʱʠʱʘʷ ʆʪʝʯʝʩʪʚʦ. (3) ʊʘʢ ʩʣʫʯʠʣʦʩʴ ʯʪʦ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 
ʚʦʡʥʳ, ʢʦʛʜʘ ʚʩʪʘʚʘʣʘ "ʥʘʰʘ ʩʪʨʘʥʘ ʦʛʨʦʤʥʘʷ" ʫʰʣʠ ʥʘ ʬʨʦʥʪ ʠ ʤʦʠ ʜʝʜʫʰʢʠ, ʠʭ ʙʨʘʪʴʷ, ʙʨʘʪʴʷ ʙʘʙʫ-
ʰʝʢ ʠ ʜʷʜʠ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʙʳʣ ʂʘʨʠʤʦʚ ʐʘʤʠʣʴ ʐʘʢʠʨʦʚʠʯ (ʨʦʜʥʦʡ ʙʨʘʪʠʰʢʘ ʤʦʝʛʦ ʜʝʜʫʰʢʠ). 

ʂʘʨʠʤʦʚ ʐʘʤʠʣʴ ʐʘʢʠʨʦʚʠʯ, ʨʦʜʠʣʩʷ 15.09.1922ʛʦʜʘ ʚ ʜʝʨʝʚʥʝ ʉʪʘʨʳʝ ʊʫʢʤʘʢʣʳ ʂʫʰʥʘʨʝʥʢʦʚ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ɹʘʰʢʠʨʩʢʦʡ ɸʉʉʈ. ʈʦʜʠʣʩʷ ʠ ʨʦʩ ʚ ʩʝʤʴʝ ʠʤʘʤʘ ʐʘʢʠʨʴʷʥ ɻʘʙʜʨʘʭʠʤʫʣʳ ʠ ʧʨʝʧʦʜʘʚʘ-
ʪʝʣʷ ʘʨʘʙʩʢʦʡ ʛʨʘʤʤʘʪʠʢʠ ɿʫʛʨʘ ɻʠʣʷʟʝʪʜʠʥʢʳʟʳ. ʇʝʨʚʦʛʦ ʷʥʚʘʨʷ 1941 ʛʦʜʘ ʋʬʠʤʩʢʠʤ ʈɺʂ, ʋʬʠʤʩʢʦ-
ʛʦ ʨʘʡʦʥʘ, ɹʘʰʢʠʨʩʢʦʡ ɸʉʉʈ, ʙʳʣ ʧʨʠʟʚʘʥ ʚ ʨʷʜʳ ʂʨʘʩʥʦʡ ʘʨʤʠʠ, ʚ 24 ʛʚʘʨʜʝʡʩʢʠʡ ʢʘʚʘʣʝʨʠʡʩʢʠʡ 

https://bigenc.ru/c/vtoraia-mirovaia-voina-1939-1945-480c9b
https://pamyat-naroda.ru/warunit/id15510/
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ʧʦʣʢ 5 ʛʚʘʨʜʝʡʩʢʦʡ ʢʘʚʘʣʝʨʠʡʩʢʦʡ ʜʠʚʠʟʠʠ, ʚ ʚʦʠʥʩʢʦʤ ʟʚʘʥʠʠ ʩʪʘʨʰʠʥʘ; ʛʚ. ʩʪʘʨʰʠʥʘ. 
 

 
ʉʡʪ. 1. ʃʙʩʡʥʧʛ ʑʙʥʡʤʵ ʑʙʣʡʩʧʛʡʰ. ʆʧʛʧʥʬʪʡʦʧ, 1992 ʜʧʝ 

 

 
ʉʡʪ. 2. çʊʛʧʝʦʙʸ ʡʦʭʧʩʥʙʯʡʸè 

 
ʐʘʤʠʣʴ ʐʘʢʠʨʦʚʠʯ ʦʪʣʠʯʘʣʩʷ ʜʠʩʮʠʧʣʠʥʦʡ, ʭʨʘʙʨʦʩʪʴʶ ʠ ʚʩʝʛʜʘ ʙʳʣ ʚ ʧʝʨʚʳʭ ʨʷʜʘʭ. ʕʪʦ ʠ ʧʦ-

ʤʦʛʣʦ ʝʤʫ ʜʦʡʪʠ ʜʦ ʉʫʭʦʚʦʣʷ - ʛʦʨʦʜ ʚ ʇʦʣʴʰʝ, ʚʭʦʜʠʪ ʚ ʇʦʜʣʷʩʢʦʝ ʚʦʝʚʦʜʩʪʚʦ, ʉʫʢʦʣʴʩʢʠʡ ʧʦʚʷʪ) 

https://pamyat-naroda.ru/warunit/id15510/
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ʉʡʪ. 3. çʁʥʞʦʦʧʢ ʪʨʡʪʧʣè 

 

 
ʉʡʪ. 4. çɺʧʞʛʧʢ ʨʬʫʵè 

 
01 ʜʝʢʘʙʨʷ 1942ʛʦʜʘ ʚ ʟʚʘʥʠʠ ʟʘʤʝʩʪʠʪʝʣʷ ʢʦʤʘʥʜʠʨʘ ʧʫʣʝʤʝʪʥʦʛʦ ʵʩʢʘʜʨʦʥʘ ʩʪʘʨʰʠʥʘ ʂʘʨʠʤʦʚ 

ʐʘʤʠʣʴ ʐʘʢʠʨʦʚʠʯ ʚ ʙʦʶ ʟʘ ʭʫʪʦʨ ʉʘʚʠʥʩʢʠʡ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʫʥʠʯʪʦʞʠʣ 10 ʩʦʣʜʘʪ ʠ ʦʬʠʮʝ-
ʨʦʚ ʧʨʦʪʠʚʥʠʢʘ. ʉʝʜʴʤʦʛʦ ʜʝʢʘʙʨʷ 1942ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʢʦʥʪʨʘʪʘʢʠ ʧʨʦʪʠʚʥʠʢʘ ʨʘʩʯʝʪ ʚʳʰʝʣ ʠʟ ʩʪʨʦʷ ʠ 
ʧʦʜʙʠʪʳʡ ʪʘʥʢʦʚʳʡ ʧʫʣʝʤʝʪ ʦʩʪʘʣʩʷ ʥʘ ʧʦʣʝ ʙʦʷ. ʂʘʨʠʤʦʚ ʧʦʜ ʦʛʥʝʤ ʩʫʤʝʣ ʚʳʪʘʱʠʪʴ ʧʫʣʝʤʝʪ. ɺ ʙʦʶ 
ʟʘ ʭʫʪʦʨ ʅʠʢʦʣʘʝʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʰʝʩʪʦʛʦ ʷʥʚʘʨʷ 1943 ʛʦʜʘ ʩʝʨʞʘʥʪ ʂʘʨʠʤʦʚ ʩʫʤʝʣ ʧʦʜʘʚʠʪʴ 
ʦʛʦʥʴ ʧʨʦʪʠʚʥʠʢʘ ʚʤʝʩʪʝ ʩ ʧʫʣʝʤʝʪʯʠʢʦʤ. ɿʘ ʧʨʦʷʚʣʝʥʥʦʝ ʤʫʞʝʩʪʚʦ ʚ ʙʦʨʴʙʝ ʩ ʚʨʘʛʦʤ, ʦʜʠʥʥʘʜʮʘʪʦʛʦ 
ʷʥʚʘʨʷ 1943 ʂʘʨʠʤʦʚ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ çɿʘ ʙʦʝʚʳʝ ʟʘʩʣʫʛʠè. 
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ʉʡʪ. 5. ɻʴʨʡʪʣʙ ʡʠ ʨʩʡʣʙʠʙ ʧ ʦʙʜʩʙʟʝʞʦʡʡ 

 

ʉʡʪ. 6. çʅʞʝʙʤʵ ʠʙ ʚʧʞʛʴʞ ʠʙʪʤʬʜʡè 
 
ɺ ʢʦʥʮʝ ʷʥʚʘʨʷ 1943 ʛʦʜʘ ʚ ʩʚʷʟʠ ʩ ʨʘʥʝʥʠʝʤ ʂʘʨʠʤʦʚ ʙʳʣ ʢʦʤʠʩʩʦʚʘʥ. 
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ʉʡʪ. 7. çɻʴʨʡʪʣʙ ʡʠ ʛʧʞʦʦʧʜʧ ʚʡʤʞʫʙè 

 
ɺ 1945 ʛʦʜʫ ʟʘ ʤʫʞʝʩʪʚʦ ʠ ʦʪʚʘʛʫ ʂʘʨʠʤʦʚ ʐʘʤʠʣʴ ʐʘʢʠʨʦʚʠʯ ʥʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ çɿʘ ʧʦʙʝʜʫ 

ʥʘʜ ɻʝʨʤʘʥʠʝʡ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ɺʦʡʥʝ 1941-1945ʛʛè 
 

 
ʉʡʪ. 8. ʅʞʝʙʤʵ çʀʙ ʨʧʚʞʝʬ ʦʙʝ ɼʞʩʥʙʦʡʞʢ ʛ ɻʞʤʡʣʧʢ ʇʫʞʰʞʪʫʛʞʦʦʧʢ ɻʧʢʦʞ 1941-1945ʜʜè 

 
ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʧʨʘʟʜʥʦʚʘʥʠʷ ʧʦʙʝʜʳ, ʚʦʩʩʪʘʥʦʚʠʚʰʠʩʴ ʧʦʩʣʝ ʨʘʥʝʥʠʷ, ʐʘʤʠʣʴ ʐʘ-

ʢʠʨʦʚʠʯ ʫʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʫ ʚ ɹʘʰʧʦʪʨʝʙʩʦʶʟ ʥʘ ʜʦʣʞʥʦʩʪʠ ʚʦʜʠʪʝʣʷ. ɿʘ ʜʦʙʨʦʩʦʚʝʩʪʥʳʡ ʪʨʫʜ ʠ 
ʦʪʟʳʚʯʠʚʦʩʪʴ ʐʘʤʠʣʷ ʐʘʢʠʨʦʚʠʯʘ ʠʟʙʠʨʘʶʪ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʩʦʶʟʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʦ 
ʨʘʙʦʪʫ ʚʦʜʠʪʝʣʷ ʂʘʨʠʤʦʚ ʥʝ ʦʩʪʘʚʣʷʝʪ. 

ɺ ʥʘʯʘʣʝ 1950-ʭ ʛʦʜʦʚ ʚʩʪʨʝʯʘʝʪ ʩʚʦʶ ʩʧʫʪʥʠʮʫ ʞʠʟʥʠ, ɿʫʭʨʫ ʅʠʛʤʘʪʟʷʥʦʚʥʫ, ʩ ʢʦʪʦʨʦʡ ʧʨʦʞʠʚʝʪ 
ʩʚʦʶ ʞʠʟʥʴ. ɺ ʙʨʘʢʝ ʨʦʜʷʪʩʷ ʜʚʦʝ ʩʳʥʦʚʝʡ ʅʘʢʠʙ ʠ ʅʘʠʙ.  
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ʉʡʪ. 9. ʌʭʙ 1978 ʜʧʝ (ʪʞʥʞʢʦʧʞ ʭʧʫʧ) 

 

 
ʉʡʪ. 10. çʆʙʜʩʙʟʝʞʦʡʞ ʇʩʝʞʦʧʥ ʇʫʞʰʞʪʫʛʞʦʦʧʢ ʛʧʢʦʴ II  ʪʫʞʨʞʦʡè 
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ʄʣʘʜʰʠʡ ʩʳʥ ʅʘʠʙ ʐʘʤʠʣʝʚʠʯ ʧʨʦʜʦʣʞʠʣ ʚʦʝʥʥʳʡ ʧʫʪʴ ʦʪʮʘ. ʆʪʩʣʫʞʠʚ ʚ ʜʝʩʘʥʪʥʳʭ ʚʦʡʩʢʘʭ 
ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ɸʬʛʘʥʩʢʦʡ ʚʦʡʥʝ ʠ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʥʠ, ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦ-
ʥʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

ɺ 1985 ʛʦʜʫ ʐʘʤʠʣʴ ʐʘʢʠʨʦʚʠʯ ʥʘʛʨʘʞʜʝʥ çʆʨʜʝʥʦʤ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ II ʩʪʝʧʝʥʠè. 
ɼʚʘʜʮʘʪʴ ʧʝʨʚʦʛʦ ʠʶʥʷ 1997ʛʦʜʘ ʐʘʤʠʣʴ ʐʘʢʠʨʦʚʠʯʘ ʥʝ ʩʪʘʣʦ. ʇʦʭʦʨʦʥʝʥ ʥʘ ʤʫʩʫʣʴʤʘʥʩʢʦʝ 

ʢʣʘʜʙʠʱʝ ʛʦʨʦʜʘ ʋʬʳ, ʨʷʜʦʤ ʩʦ ʩʚʦʠʤ ʦʪʮʦʤ. 
ʉʝʛʦʜʥʷ ʚʦʝʥʥʳʡ ʧʫʪʴ ʜʝʜʫʰʢʠ ʠ ʦʪʮʘ ʧʨʦʜʦʣʞʘʝʪ ʚʥʫʢ ʐʘʤʠʣʷ ʐʘʢʠʨʴʷʥʦʚʠʯʘ - ʂʘʨʠʤʦʚ ʈʘ-

ʤʠʣʴ ʅʘʠʙʦʚʠʯ. ʉ 2014 ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʦʜʘ ʷʚʣʷʷʩʴ ʚʦʝʥʥʳʤ ʚʨʘʯʦʤ ʠ ʥʘʯʤʝʜʦʤ ʚʦʝʥʥʦʛʦ 
ʛʦʩʧʠʪʘʣʷ ʦʥ ʩʧʘʩʘʝʪ ʞʠʟʥʴ ʨʘʥʝʥʥʳʭ ʩʦʣʜʘʪ, ʚʳʥʦʩʷ ʠʭ ʩ ʧʦʣʷ ʙʦʷ. 

ʇʦʜʚʠʛʠ ʛʝʨʦʝʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʨʠʠ ʣʠʯʥʦʛʦ ʤʫʞʝʩʪʚʘ, ʥʦ ʠ 
ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʝʩʛʠʙʘʝʤʦʛʦ ʜʫʭʘ ʥʘʨʦʜʘ. ɹʘʰʢʠʨʩʢʠʡ ʬʠʣʦʩʦʬ ʃʫʢʴʷʥʦʚʘ ʈ.ɸ. ʚ ʨʘʙʦʪʝ çʆʩʥʦʚʘʥʠʷ 
ʜʫʭʦʚʥʦʩʪʠ ʙʳʪʠʷè ʧʠʰʝʪ, ʯʪʦ çʣʠʯʥʦʩʪʴ ʠ ʝʝ ʜʫʭ ʥʝ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʠʟʚʥʝ, ʦʥʠ ʩʘʤʦʩʦʟʠʜʘʶʪʩʷ ʠʟ-
ʥʫʪʨʠ ʚ ʝʜʠʥʝʥʠʠ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤè[7].  

ʊʝʭ, ʢʪʦ ʥʝ ʜʦʞʠʣ ʜʦ ʜʥʷ ʇʦʙʝʜʳ, ʥʘʚʩʝʛʜʘ ʦʩʪʘʥʫʪʩʷ ʚ ʧʘʤʷʪʠ ʥʘʨʦʜʥʦʡ. ɾʠʚʘ ʧʘʤʷʪʴ ʦ ʟʘʱʠʪ-
ʥʠʢʘʭ ʠ ʚ ʥʘʰʠʭ ʩʝʨʜʮʘʭ! 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ 1941ï1945. ɹʦʣʴʰʘʷ ʨʦʩʩʠʡʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. - URL: https://bigenc.ru/c/velikaia-otechestvennaia-voina-1941-1945-ff234c  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
16.05.2025ʛ.) 

2. ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ ʢʨʘʪʢʦ: ʩʫʪʴ ʢʦʥʬʣʠʢʪʘ, ʭʨʦʥʦʣʦʛʠʷ, ʧʦʩʣʝʜʩʪʚʠʷ [ʕʣʝʢʪʨʦʥ-
ʥʳʡ ʨʝʩʫʨʩ]. - URL: - RuBaltic.ru https://www.rubaltic.ru/article/kultura-i-istoriya/10052020-velikaya-
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Abstract: This article provides a comprehensive analysis of economic sanctions as one of the most sought-
after foreign policy tools in the modern system of international relations. Based on the analysis of modern sci-
entific data, key factors determining the success or failure of restrictive measures are identified: the versatility 
of their application, the ratio of economic costs for the initiator country and the target country, the type of politi-
cal regime and the time horizon. Particular attention is paid to the paradox of the low political effectiveness of 
sanctions, which, despite often significant macroeconomic damage, rarely lead to a drastic change in the polit-
ical course of the target country. 
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strictions, initiator country, target country, sanctions pressure. 
 
ʖʃʇʆʇʅʁʐɾʊʃʁɾ ʊɹʆʃʏʁʁ ʃɹʃ ʁʆʊʋʉʌʅɾʆʋ ɻʆɾʑʆɾʂ ʈʇʄʁʋʁʃʁ: ʖʍʍɾʃʋʁɻʆʇʊʋʕ ʁ 

ʈʇʊʄɾɽʊʋɻʁʘ 
 

ʃʡʩʪʙʦʧʛʙ ʗʤʡʸ ɾʛʜʞʦʵʞʛʦʙ 
ʩʪʫʜʝʥʪʢʘ  

ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇʣʝʭʘʥʦʚʘ, ʛ.ʄʦʩʢʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʝʨʝʭʦʚʘ ʖʣʠʷ ɿʠʥʦʚʴʝʚʥʘ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩ ʚ/ʦ  

ʢʘʬʝʜʨʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ˉ1 
ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇʣʝʭʘʥʦʚʘ, ʛ.ʄʦʩʢʚʘ 

 
ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʢʘʢ ʦʜʥʦʛʦ ʠʟ 
ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
ʦʪʥʦʰʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʚʳʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝ-
ʜʝʣʷʶʱʠʝ ʫʩʧʝʭ ʠʣʠ ʧʨʦʚʘʣ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ: ʤʥʦʛʦʩʪʦʨʦʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʝ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʜʣʷ ʩʪʨʘʥʳ-ʠʥʠʮʠʘʪʦʨʘ ʠ ʩʪʨʘʥʳ-ʤʠʰʝʥʠ, ʪʠʧ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʚʨʝʤʝʥ-
ʥʦʡ ʛʦʨʠʟʦʥʪ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʘʨʘʜʦʢʩʫ ʥʠʟʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʥʢʮʠʡ, 
ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʯʘʩʪʫʶ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʢʘʨʜʠ-
ʥʘʣʴʥʦʡ ʩʤʝʥʝ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʩʪʨʘʥʳ-ʤʠʰʝʥʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʩʘʥʢʮʠʠ, ʚʥʝʰʥʷʷ ʧʦʣʠʪʠʢʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʥʢʮʠʡ, ʦʛʨʘʥʠʯʠʪʝʣʴ-
ʥʳʝ ʤʝʨʳ, ʬʠʥʘʥʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʪʨʘʥʘ-ʠʥʠʮʠʘʪʦʨ, ʩʪʨʘʥʘ-ʤʠʰʝʥʴ, ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ. 

 
In the modern system of international relations, characterized by a high degree of interdependence and 

globalization, economic sanctions have become one of the most sought-after instruments of foreign policy. 
They occupy an intermediate position between diplomatic persuasion and direct military intervention, position-
ing themselves as a "civilized" and appropriate measure of influence on States whose policies or actions con-
tradict the norms of international law or threaten peace and security. The central problem determining the 
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need for this study is the fundamental contradiction between the declared goals of the sanctions policy and 
their actual effectiveness. On the one hand, the initiators of sanctions, such as the United States and the Eu-
ropean Union, see them as a legitimate way to exert pressure without resorting to force of arms, demonstrat-
ing determination and fulfilling their foreign policy obligations. On the other hand, in practice, sanctions rarely 
lead to complete capitulation or a drastic regime change in the target country. Thus, the purpose of this article 
is to conduct a comprehensive analysis of economic sanctions as an instrument of foreign policy, comprehen-
sively assess the criteria for their effectiveness and identify the full range of consequences ð both for the tar-
get country and the initiator country, as well as for the entire architecture of international relations. 

There is no single definition of "economic sanctions" in science, but this phenomenon can be consid-
ered from three approaches.(Table 1).[1] 

 
  Table 1 

Theoretical approaches to the definition of "economic sanctions" 

Approach The essence of the approach 

Sanctions as an exceptional UN measure Sanctions are coercive measures that are not related to the use 
of armed forces, which are applied exclusively by the UN Securi-
ty Council on the basis of Article 41 of the UN Charter to maintain 
international peace and security. Although the Charter itself uses 
the term "measures," UN practice (resolutions, reports) consist-
ently identifies them with sanctions. 

Sanctions as unilateral restrictive 
measures 

Sanctions are considered as punitive actions (economic, diplo-
matic) initiated by one or more States unilaterally against another 
country, its companies or citizens in order to change its policy. 
This approach focuses on sanctions as a tool of pressure rather 
than collective security. 

Integrated approach The most common approach today combines the two previous 
interpretations. It recognizes the legitimacy of UN sanctions, but 
also includes unilateral and multilateral restrictive measures im-
posed without a UN mandate, 
reflecting established international practice. 

 
Choosing from these three approaches, an integrated approach is suitable in this case, which helps to 

form an understanding of economic sanctions as a purposeful restriction or termination of economic, trade and 
financial relations with the target state, its organizations and citizens, imposed by one or more states or inter-
national organizations in order to force a change in policy or behavior. 

Due to the versatility of the concept of economic sanctions, there is a classification that is divided into 
such groups as: 

1. The subject of the introduction: 
× Multilateral UN sanctions. They have the greatest legitimacy, but in practice their adoption is often 

blocked by the veto of the permanent members of the UN Security Council. 
× Unilateral sanctions of States and coalitions. The most common form today. Prominent examples 

are the ever-expanding sanctions packages of the United States (executive orders and OFAC lists) and the 
European Union (regulations and decisions). The United Kingdom, Canada, Japan and other countries are 
also pursuing an active sanctions policy.[4] 

2. The object of influence: 
É Sectoral sanctions. They are aimed at key sectors of the target country's economy. In the latest EU 

and US packages, targeted pressure is being exerted on Russia's energy, financial and transport sectors. 
É Personal (targeted) sanctions. They are directed against specific individuals and legal entities, 

government agencies and companies. The measures include asset freezes and visa restrictions. 
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É Commodity sanctions. Bans are imposed on the export and/or import of certain categories of 
goods, technologies and equipment (for example, high technologies, equipment for the energy sector). 

3. The nature of the restrictions: 
ü Financial sanctions. They include asset blocking, a ban on providing loans and investments, as 

well as disconnecting banks from international financial messaging systems (such as disconnecting a number 
of Russian banks from SWIFT and banning transactions with them). 

ü Trade sanctions. An embargo on the supply of certain goods, a ban on the import of raw materials 
and products from the target country. 

ü Transportation sanctions. Closure of airspace, bans for ships and aircraft to enter ports and air-
ports. 

ü Scientific, technical and technological sanctions. Restrictions on the supply of high-tech products, 
including chips, telecommunications equipment, as well as restrictions in the field of AI. 

4. Mechanism of action: 
Â Primary sanctions. They apply directly to the subjects of the initiator country and their counterpar-

ties in the target country. 
Â Secondary sanctions. They apply to companies and citizens of third countries for transactions with 

sanctioned facilities. A striking example is the EU's inclusion in the sanctions lists of companies from China, 
the UAE, India and other jurisdictions, as well as the introduction of a ban on transactions with foreign banks, 
which, according to the EU, contribute to circumventing sanctions.[6] 

Next, let's look at the approaches to sanctions policy used by key players in the international arena. 
Let's start with the European Union. The European Union actively uses a wide range of measures, including 
financial restrictions, asset freezes, visa bans for individuals, trade embargoes, as well as restrictions on arms 
supplies. A special feature of the EU's approach is the rigorous legal process of imposing and implementing 
sanctions through decisions of the EU Council and regulations that have direct effect on the territory of all 
member States.[5] Speaking about the United States of America, there is, firstly, the use of an extraterritorial 
principle, the so-called secondary sanctions, which allow the United States to impose restrictions on compa-
nies and financial institutions of third countries if they conduct business with the original purposes of American 
sanctions. Secondly, it is the dominance of financial measures. The United States, using the dollar's role as 
the world currency, is dealing the most sensitive blows through blocking access to its financial system, bans 
on transactions with American banks, and restrictions on the use of the dollar. Thirdly, it is a complex institu-
tional architecture. The US sanctions policy is formed and implemented by a number of government agencies. 
The Ministry of Finance, in particular the Office of Foreign Assets Control (OFAC), plays a key role. At the 
same time, the Congress actively influences politics through the adoption of relevant laws. Unlike the EU and 
the United States, the People's Republic of China treats sanctions more cautiously and forms its own unique 
approach. In response to sanctions from other countries, China is actively developing its legislation. A striking 
example is the creation of the "Rules on Countering Foreign Sanctions" legal mechanism, which provides the 
Government with legal tools to apply countermeasures. The main focus of Chinese policy so far is not to pro-
actively change the behavior of other states, but to protect China's sovereignty and economy from external 
coercion. Therefore, China's long-term strategy in the face of sanctions is to reduce dependence on Western 
financial institutions and technologies, including through the promotion of its own international payment sys-
tems and strengthening economic ties through initiatives.[6] 

According to modern research, the effectiveness of economic sanctions varies depending on a number 
of factors, including the type of sanctions, the targets, the context of their application, and the level of interna-
tional support. In general, sanctions can be classified into two main types: full (or complex) and targeted (or 
smart). Full sanctions cover a wide range of economic activity, including trade, investment, and financial flows, 
while targeted sanctions focus on specific sectors of the economy or individuals, such as high-profile officials 
or businessmen. 

Research shows that full sanctions are often of limited effectiveness. For example, in the case of Iran, 
despite severe economic sanctions, the country continued to develop its nuclear program, which indicates that 
sanctions do not always lead to the desired results. It is important to note that sanctions can have negative 
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consequences for both the target country and the countries that impose them. For the population of the target 
countries, sanctions can lead to a deterioration in living conditions, increased poverty and social instability. At 
the same time, the initiating countries may face economic consequences in the form of market losses or in-
creased commodity prices.[2] 

Targeted sanctions, on the contrary, can be more effective in achieving specific political goals. For ex-
ample, they can put pressure on political leaders and influential groups to reconsider their decisions. However, 
even targeted sanctions do not guarantee success and may cause undesirable side effects. For example, they 
can strengthen the regime's position if the population perceives them as external aggression. 

In addition, the effectiveness of sanctions also depends on the level of international support. Multilateral 
sanctions agreed upon within organizations such as the UN or the EU usually exert more pressure on the tar-
get country compared to unilateral measures. This is due to the fact that multilateral sanctions create more 
serious economic difficulties and reduce opportunities to circumvent restrictions.[7] 

In conclusion of the analysis, it can be stated that economic sanctions have firmly established them-
selves as one of the key instruments of modern foreign policy, occupying a niche between diplomacy and di-
rect military intervention. However, their widespread use in recent decades has revealed the deep ambiva-
lence and paradoxical nature of this tool. On the one hand, sanctions have become more sophisticated, evolv-
ing from total trade embargoes to targeted financial measures and "smart" sanctions aimed at specific sectors 
of the economy and ruling elites. On the other hand, as the system analysis demonstrates, their direct political 
effectiveness in achieving fundamental changes in the behavior of target countries remains limited and contro-
versial. The fundamental paradox is that, although sanctions often cause significant macroeconomic damage, 
they rarely lead to the achievement of their original and maximalist foreign policy goals, such as political re-
gime change or the rejection of sovereign security decisions. 
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ʩʧʦʥʜʝʥʪʩʢʠʡ ʩʯʝʪ. 
 

THE IMPACT OF THE STATE OF THE BANKING CREDIT MARKET ON THE DEVELOPMENT OF THE 
NATIONAL ECONOMY 
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Abstract: The influence of the state of the banking credit market on the development of the national economy 
is a key aspect for studying financial and economic processes. He is an intermediary who redistributes tempo-
rarily free monetary resources from economic agents with excess funds to those who need financing. 
Keywords: Credit market, bank, credit, financial intermediary, banking sector, correspondent account. 

 
ʈʦʩʩʠʡʩʢʠʡ ʢʨʝʜʠʪʥʳʡ ʨʳʥʦʢ ʧʝʨʝʞʠʚʘʝʪ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʥʷʶʱʠʭʩʷ ʧʦʪʨʝ-

ʙʠʪʝʣʴʩʢʠʭ ʧʨʠʚʳʯʝʢ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ 
ʥʳʥʝʰʥʝʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʜʝʦʣʦʛʠʠ ʢʨʝʜʠʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ. ʀʟʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʥʦʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʥʦ ʠ ʧʦʜʭʦʜ ʢ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʪʨʝ-
ʙʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ï ɹʘʥʢʘ ʈʦʩʩʠʠ. ʇʨʠʥʮʠʧʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʘ ʢʨʝ-
ʜʠʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʩʸ ʙʦʣʴʰʝ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʂʨʝʜʠʪʥʳʡ ʨʳʥʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʦʩʫ-
ʱʝʩʪʚʣʷʶʪ ʧʨʠʚʣʝʯʝʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʷ 
ʫʩʣʦʚʠʷ ʚʦʟʚʨʘʪʥʦʩʪʠ, ʩʨʦʯʥʦʩʪʠ ʠ ʧʣʘʪʥʦʩʪʠ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʳʥʦʯʥʳʭ ʩʠʣ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦ-
ʩʨʝʜʩʪʚʦʤ ʟʘʢʣʶʯʝʥʠʷ ʜʝʧʦʟʠʪʥʦ-ʢʨʝʜʠʪʥʳʭ ʩʦʛʣʘʰʝʥʠʡ.  

ʕʪʦʪ ʬʠʥʘʥʩʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʝʢʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʝʤʱʠʢʦʚ, ʥʦ ʠ 
ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʮʝʥʥʦ-
ʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʝʛʦ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦ-
ʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʩʦʩʪʦʷʥʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʥʦʛʦ 
ʨʳʥʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʝʜʠʪʥʳʡ ʨʳʥʦʢ 
ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ 
ʧʦʜʜʝʨʞʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʯʝʨʝʟ ʜʦʣʛʦʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. 

ɺʣʠʷʥʠʝ ʩʦʩʪʦʷʥʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ - ʢʣʶʯʝʚʦʡ 
ʘʩʧʝʢʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʥ- ʧʦʩʨʝʜʥʠʢ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʱʠʡ ʚʨʝ-
ʤʝʥʥʦ ʩʚʦʙʦʜʥʳʝ ʜʝʥʝʞʥʳʝ ʨʝʩʫʨʩʳ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʩ ʠʟʙʳʪʦʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʢ ʪʝʤ, ʢʪʦ 
ʥʫʞʜʘʝʪʩʷ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ. ʉʪʨʫʢʪʫʨʘ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.1  

 

 
ʉʡʪ. 1. ʊʫʩʬʣʫʬʩʙ ʚʙʦʣʧʛʪʣʧʜʧ ʣʩʞʝʡʫʦʧʜʧ ʩʴʦʣʙ 

 
ɺ 2022 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʝ ʩʯʝʪʘ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ 

ʚ ʟʘʧʘʜʥʳʭ ʙʘʥʢʘʭ ʙʳʣʠ ʟʘʢʨʳʪʳ, ʯʪʦ ʠʟʤʝʥʠʣʦ ʩʪʨʫʢʪʫʨʫ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʙʘʥʢʦʚ ʈʦʩʩʠʠ ʠ ʠʟʤʝ-
ʥʝʥʠʶ ʚʘʣʶʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʯʝʪʦʚ. ɹʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ ʈʦʩʩʠʠ ʩʪʘʣʘ ʨʘʙʦʪʘʪʴ ʥʘʜ ʫʤʝʥʴʰʝʥʠʝʤ ʨʦʣʠ 
ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʜʦʣʣʘʨʘ, ʝʚʨʦ ʠ ʬʫʥʪʘ ʚ ʙʘʥʢʦʚʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʩʪʘʣ ʨʦʩʪ ʙʘʥʢʦʚ-
ʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʶʘʥʷʭ, ʠʝʥʝ ʠ ʜʨʫʛʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʚʘʣʶʪʘʭ. ʀʟ ʧʨʦʜʫʢʪʦʚʦʡ ʣʠʥʝʡʢʠ ʙʳʣʠ ʫʙʨʘʥʳ 
ʥʝʩʢʦʣʴʢʦ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ - ʚʘʣʶʪʥʳʝ ʚʢʣʘʜʳ ʚ ʚʘʣʶʪʘʭ ʩʪʨʘʥ-ɻ ʤʠʪʝʥʪʦʚ, ʢʦʪʦʨʳʭ ʚʚʝʣʠ ʧʨʦʪʠʚ 
ʈʦʩʩʠʠ ʩʘʥʢʮʠʠ. 

ɺ ʈʦʩʩʠʠ ʞʝ ʚʘʣʶʪʥʳʝ ʚʢʣʘʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʥʘ  ʨʫʙʣʝʚʳʝ ʚʢʣʘʜʳ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ 
ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʩ ʠʩʧʦʣʥʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʩʪʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʳ ʚ ʥʘʣʠʯʥʦʡ ʚʘʣʶʪʝ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʥʢʦʚ ʧʨʦʜʦʣʞʠʣʦ ʚʥʝʜʨʝʥʠʝ ʙʘʥʢʦʤʘʪʦʚ ʙʝʟ ʢʘʨʪ. ʉ ʧʦʤʦʱʴʶ ʪʘ-
ʢʠʭ ʙʘʥʢʦʤʘʪʦʚ ʤʦʞʥʦ ʩʥʷʪʴ ʜʝʥʴʛʠ ʙʝʟ ʢʘʨʪʳ, ʧʦʣʴʟʫʷʩʴ ʪʦʣʴʢʦ ʪʝʣʝʬʦʥʦʤ ʩ ʦʥʣʘʡʥ- ʧʨʠʣʦʞʝʥʠʝʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʟʘʧʘʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʙʘʥʢʠ ʚ ʈʦʩʩʠʠ 
ʦʩʪʘʶʪʩʷ ʦʩʥʦʚʦʡ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʠ ʘʢʢʫʤʫʣʠʨʫʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʝʥʝʞʥʦʛʦ ʨʳʥʢʘ. ʕʪʦ ʤʦʞʥʦ 
ʦʙʦʩʥʦʚʘʪʴ ʧʨʠʚʦʜʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ.ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʩʨʝʜʩʪʚʘ ʢʣʠ-
ʝʥʪʦʚ ʚ ʙʘʥʢʘʭ ʙʳʣʠ ʨʘʚʥʳ 87 818 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ, ʯʪʦ ʙʦʣʴʰʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ 
ʥʘ 9 759 ʤʠʣʣʠʘʨʜʦʚ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠ ʥʘ 12,5% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ.   

ʉʨʝʜʩʪʚʘ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ 2023 ʛʦʜʘ ʨʘʚʥʳ 45 436 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙ-
ʣʝʡ, ʯʪʦ ʥʘ 7 145 ʤʠʣʣʠʘʨʜʦʚ ʙʦʣʴʰʝ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠ ʥʘ 18,66% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝ-
ʥʠʠ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ.  

ʉʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ 2023 ʛʦʜʘ ʨʘʚʥʳ 35 582 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙ-
ʣʝʡ, ʯʪʦ ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʥʘ ʵʪʫ ʜʘʪʫ ʥʘ 887 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳ-
ʨʘʞʝʥʠʠ ʠ ʥʘ 2,56% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ.  

ɼʦʚʝʨʠʝ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʢ ʙʘʥʢʦʚʩʢʦʤʫ ʩʝʢʪʦʨʫ ʟʘ ʧʝʨʠʦʜ 1 ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ ʧʦ 1 ʬʝʚʨʘʣʷ 
2023 ʛʦʜʘ ʚʳʨʦʩʣʦ ʥʘʤʥʦʛʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʜʦʚʝʨʠʝ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʶʨʠʜʠ-
ʯʝʩʢʠʭ ʣʠʮ ʚ ʰʪʘʪʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʝʩʪʴ ʩʦʪʨʫʜʥʠʢʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʨʘʚʠʣʴʥʦ 
ʪʨʘʢʪʫʶʪ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ ʢʘʪʘʢʣʠʟʤʳ. ʌʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʚ 2022 ʛʦʜʫ ʙʳʣʠ ʥʘʧʫʛʘʥʳ 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ ʢʫʨʩʘ ʨʫʙʣʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʚʚʝʜʝʥʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʘʣʶʪʥʳʭ ʩʯʝʪʦʚ. ɼʘʥʥʳʝ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʚʣʠʷʣʠ ʥʘ ʩʧʨʦʩ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ (ʚʢʣʘʜʦʚ) ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ [1].  

ʆʙʲʝʤ ʚʳʜʘʥʥʳʭ ʚʩʝʤʠ ʙʘʥʢʘʤʠ ʈʦʩʩʠʠ ʢʨʝʜʠʪʦʚ ʨʘʚʝʥ 88 305 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ, ʯʪʦ ʙʦʣʴʰʝ, 
ʯʝʤ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʥʘ 9022 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠʣʠ ʥʘ 11,38% ʚ 
ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʂʨʝʜʠʪʳ, ʚʳʜʘʥʥʳʝ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ 2023 
ʛʦʜʘ ʨʘʚʥʳ 58 854 ʤʠʣʣʠʘʨʜʦʚ, ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʥʘ 6200 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙ-
ʣʝʡ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠʣʠ ʥʘ 11,78% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ.  

ʂʨʝʜʠʪʳ, ʚʳʜʘʥʥʳʝ ʚʩʝʤ ʙʘʥʢʦʚʩʢʠʤ ʩʝʢʪʦʨʦʤ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ 2023 
ʛʦʜʘ ʨʘʚʥʳ 27 571 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ, ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʥʘ 2504 ʤʠʣʣʠʘʨ-
ʜʦʚ ʨʫʙʣʝʡ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠʣʠ ʥʘ 9,99% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ [2]. ʂʘʢ ʚʠʜʠʤ ʧʦ ʜʘʥ-
ʥʳʤ ɹʘʥʢʘ ʈʦʩʩʠʠ, ʩʧʨʦʩ ʥʘ ʢʨʝʜʠʪʳ ʙʘʥʢʦʚ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʚʳʨʦʩʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 10%. 

ʆʙʲʝʤ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʟʘ ʧʝʨʠʦʜ ʬʝʚʨʘʣʷ 2022 ïʬʝʚʨʘʣʴ 2023 ʛʦʜʘ ʚʳʨʦʩʣʦ ʩ 12 024 ʤʠʣ-
ʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʜʦ 14 064 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ: ʥʘ 2040 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ 
ʠ 16,97% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ. ɼʘʥʥʳʡ ʨʦʩʪ ʥʘ ʠʧʦʪʝʯʥʳʝ ʢʨʝʜʠʪʳ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 
ʩʪʘʚʦʢ ʥʘ ʠʧʦʪʝʢʫ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʅʘ ʬʦʥʝ ʧʦʚʳʰʝʥʠʷ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚʦ ʚʢʣʘʜʳ ʢʨʝʜʠʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʯʘʣʠ 
ʤʝʥʴʰʝ ʧʨʠʚʣʝʢʘʪʴ ʟʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʦʙʣʠʛʘʮʠʡ: ʩ ʬʝʚʨʘʣʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʦʙʲʝʤ ʚʳʧʫ-
ʱʝʥʥʳʭ ʜʦʣʛʦʚʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʫʤʝʥʴʰʠʣʩʷ ʩ 4510 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʜʦ 2308 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ, 
ʥʘ 2202 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠʣʠ ʥʘ 48,8% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʕʪʦ 
ʦʙʲʷʩʥʷʝʪʩʷ ʣʝʛʢʦʩʪʴʶ ʤʝʞʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʚʳʨʦʩʰʠʤ ʩʧʨʦʩʦʤ 
ʥʘ ʢʨʝʜʠʪʳ ʥʘʩʝʣʝʥʠʶ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ.  

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦ-
ʚʠʟʘʮʠʷ ʢʨʝʜʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠ-
ʢʦʚ ʠ ʩʥʠʞʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʙʘʥʢʦʚ.  

ɺʣʠʷʥʠʝ ʩʦʩʪʦʷʥʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʦʷʚ-
ʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʦʚʨʝʤʝʥʥʳʡ ʬʠʥʘʥʩʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ 
ʣʘʥʜʰʘʬʪ ʈʦʩʩʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʨʝʜʠʪʥʳʡ ʨʳʥʦʢ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʢʦʥʦʤʠʢʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ, ʪʘʢ ʠ ʠʥʚʝʩʪʠ-
ʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ.  

ɺ 2025 ʛʦʜʫ ʨʦʩʩʠʡʩʢʠʡ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʦʚʦʡ ʨʝʘʣʴʥʦʩʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʪʝʤʧʳ 
ʨʦʩʪʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʟʘʤʝʜʣʷʶʪʩʷ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʩʪʘʚʦʢ ʠ ʫʞʝʩʪʦʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʨ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʤʘʢʨʦʧʨʫʜʝʥʮʠʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʥʠʞʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʠ ʢʦʥʪʨʦʣʴ 
ʜʦʣʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʟʘʝʤʱʠʢʦʚ [3]. 

ʕʪʦ ʟʘʤʝʜʣʝʥʠʝ ʢʨʝʜʠʪʦʚʘʥʠʷ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ 
ʩʧʨʦʩʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢʨʝʜʠʪʥʳʡ ʨʳʥʦʢ ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ ʩʪʘʙʠʣʠʟʠʨʫʶʱʫʶ ʨʦʣʴ, ʧʦʟʚʦʣʷʷ ʙʠʟʥʝʩʫ 
ʩʦʭʨʘʥʷʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʯʪʦ ʧʦʟʠʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 
ʜʠʥʘʤʠʢʝ ɺɺʇ. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʨ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʦʙʝʩʧʝʯʝʥʥʳʭ ʢʨʝʜʠʪʦʚ ʠ 
ʠʧʦʪʝʢʠ, ʚʳʟʳʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʢʨʝʜʠʪʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, 
ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ [4]. 

ʉʦʩʪʦʷʥʠʝ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 
ʠ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʯʝʨʝʟ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʣʠ ʩʜʝʨʞʠʚʘʥʠʝ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʨʝʜʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 
ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʮʝʥʢʫ ʢʨʝʜʠʪʦ-
ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʩʥʠʞʘʝʪ 
ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʙʘʥʢʦʚ ʠ ʧʦʚʳʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʢʨʝʜʠʪʦʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʢʣʠʝʥʪʦʚ. ʕʪʦ 
ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʙʦʣʝʝ ʛʠʙʢʦʡ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʨʘʩʰʠ-
ʨʝʥʠʶ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʠ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ 

ɺ ʠʪʦʛʝ, ʩʦʩʪʦʷʥʠʝ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʩʪʨʘʥʳ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ ʠ ʬʠ-
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ʥʘʥʩʦʚʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ [5]. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ ʠ ʪʝʥʜʝʥʮʠʠ, ʚʢʣʶʯʘʷ ʫʞʝʩʪʦʯʝʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 
ʮʠʬʨʦʚʠʟʘʮʠʶ, ʪʨʝʙʫʶʪ ʘʜʘʧʪʘʮʠʠ ʢʨʝʜʠʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʝʛʦ ʢʘʢ 

ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʵʢʦʥʦʤʠʢʦȤʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʩʩʫʜʥʦʛʦ ʢʘʧʠʪʘʣʘ 
ʦʧʦʩʨʝʜʫʶʪʩʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ ʥʦʨʤʘʪʠʚʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʥʢ 

ʢʘʢ ʢʣʶʯʝʚʦʡ ʘʛʝʥʪ ʨʳʥʢʘ ʬʦʨʤʠʨʫʝʪ ʧʨʦʜʫʢʪʦʚʦȤʩʝʨʚʠʩʥʫʶ ʣʠʥʝʡʢʫ ʥʘ ʙʘʟʝ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʥʥʳʭ 
ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʩʜʝʣʦʢ, ʧʨʠ ʵʪʦʤ ʩʘʤʠ ʙʘʥʢʦʚʩʢʠʝ ʫʩʣʫʛʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 
ʤʥʦʞʝʩʪʚʦ ʬʦʨʤ ʠ ʥʝʧʨʝʨʳʚʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʚʩʣʝʜʩʪʚʠʝ ʢʦʥʢʫʨʝʥʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʚʘʮʠʡ ʠ 
ʠʟʤʝʥʝʥʠʡ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ.  
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʨʦʣʴ ʩʪʨʘʪʝʛʠʠ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʬʘʢʪʦʨʘ ʫʩʧʝʭʘ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ ʦʩʥʦ-
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Abstract: The article examines the role of strategy as a key factor in the success of an organization. Based on 
a systematic approach, the elements of the strategic cycle are considered ï from the formulation of the mis-
sion and the analysis of the external environment to implementation and control. The strategy does not act as 
a formal document, but as an integrating basis for managerial decision-making, allowing the organization to 
adapt purposefully to changes. 
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ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ (ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʳʡ VUCA-ʤʠʨ: volatility, uncertainty, complexity, ambiguity) ʢʦʨʧʦʨʘʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪ-
ʥʳʤʠ ʚʳʟʦʚʘʤʠ. ɹʦʣʝʝ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ BANI (Brittle, Anxious, Nonlinear, Incomprehensible) ʜʦʧʦʣʥʷʝʪ ʵʪʫ 
ʢʘʨʪʠʥʫ, ʦʧʠʩʳʚʘʷ ʤʠʨ ʢʘʢ ʭʨʫʧʢʠʡ, ʛʜʝ ʩʪʘʙʠʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚʥʝʟʘʧʥʦ ʨʫʰʘʪʩʷ, ʪʨʝʚʦʞʥʳʡ, ʛʜʝ ʧʦʨʦʞ-
ʜʘʶʱʠʡ ʧʦʩʪʦʷʥʥʳʡ ʩʪʨʝʩʩ, ʥʝʣʠʥʝʡʥʳʡ, ʛʜʝ ʤʘʣʳʝ ʧʨʠʯʠʥʳ ʤʦʛʫʪ ʠʤʝʪʴ ʢʦʣʦʩʩʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʠ 
ʥʝʧʦʥʷʪʥʳʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʘʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ. ɺ ʪʘʢʦʡ ʩʨʝʜʝ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʠ 
ʨʝʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʛʣʫ-
ʙʦʢʦ ʧʨʦʜʫʤʘʥʥʦʡ ʠ ʩʠʩʪʝʤʥʦ ʚʳʩʪʨʦʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʛʠʙʢʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʳʥʢʘʭ, 
ʤʦʛʫʪ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʟʥʘʯʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʮʝʥʪʨʠʨʫʷʩʴ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʦʧʝʨʘ-
ʮʠʦʥʥʳʭ ʟʘʜʘʯʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʝʡ McKinsey, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
86% ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʯʠʪʘʶʪ, ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʜʣʷ ʫʩʧʝʭʘ, ʥʦ ʣʠʰʴ 
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45% ʫʚʝʨʝʥʳ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ [1, ʩ. 3].  
ʕʬʬʝʢʪʠʚʥʦʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʟʥʝʩ-ʩʨʝʜʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʢʘ-

ʯʝʩʪʚʦʤ ʩʪʨʘʪʝʛʠʨʦʚʘʥʠʷ [2, ʩ. 58]. ʉʪʦʣʢʥʫʚʰʠʩʴ ʩ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʤʳ ʧʨʝʜʧʨʠʥʷʣʠ 
ʧʦʧʳʪʢʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʥʠʤʘʥʠʶ ʨʦʣʠ ʠ ʬʫʥʢʮʠʡ 
ʩʪʨʘʪʝʛʠʠ ʚ ʢʦʨʧʦʨʘʮʠʠ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦʜʭʦʜʳ, ʨʘʩ-
ʢʨʳʚʘʶʱʠʝ ʝʝ ʟʥʘʯʝʥʠʝ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ. 

ʊʫʩʙʫʞʜʡʸ ʣʙʣ ʧʚʩʙʠʦʙʸ ʪʡʪʫʞʥʙ ʣʧʧʩʝʡʦʙʫ ʝʤʸ ʧʩʜʙʦʡʠʙʯʡʡ. 
ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʘʢʪʠʢʫ ʩʪʨʘʪʝʛʠʨʦʚʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʳ ʤʦʞʝʤ ʨʘʩ-

ʩʤʦʪʨʝʪʴ ʩʪʨʘʪʝʛʠʶ ʢʘʢ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʢʦʨʧʦʨʘʮʠʠ [3, ʩ. 25]. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ 
ʚʳʩʪʨʦʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʜʘʝʪ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʝʜʠʥʳʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ. ʆʥʘ ʦʪʚʝʯʘʝʪ 
ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ: çʂʪʦ ʤʳ?è, çʂʫʜʘ ʤʳ ʜʚʠʞʝʤʩʷ?è ʠ çʂʘʢ ʤʳ ʪʫʜʘ ʜʦʙʝʨʝʤʩʷ?è. 

ʅʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ. ʏʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʤʠʩʩʠʷ ʠ ʚʠʜʝʥʠʝ ʬʦʨ-
ʤʠʨʫʶʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʩʧʣʘʯʠʚʘʶʪ ʢʦʣʣʝʢʪʠʚ ʚʦʢʨʫʛ ʦʙʱʝʡ ʮʝʣʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝ-
ʞʘʪʴ ʨʘʩʧʳʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʥʝʧʨʦʬʠʣʴʥʳʝ ʠʣʠ ʙʳʩʪʨʦʪʝʯʥʳʝ ʧʨʦʝʢʪʳ. ʅʘʧʨʠʤʝʨ, ʩʪʨʘʪʝʛʠʷ, ʢʦʪʦ-
ʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʣʠʜʝʨʩʪʚʦ ʚ ʠʥʥʦʚʘʮʠʷʭ, ʙʫʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʚʩʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʦʠʩʢ ʠ ʚʥʝʜ-
ʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʨʘʪʝʛʠʷ ʣʠʜʝʨʩʪʚʘ ʧʦ ʠʟʜʝʨʞʢʘʤ ï ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʦʧʪʠʤʠʟʘ-
ʮʠʶ ʧʨʦʮʝʩʩʦʚ [4, ʩ. 112].  

ɼʘʣʝʝ ʠʜʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ. ɺ ʢʨʫʧʥʦʡ ʢʦʨʧʦʨʘʮʠʠ ʩ ʤʥʦʞʝʩʪʚʦʤ ʜʝʧʘʨʪʘʤʝʥʪʦʚ ʠ ʜʦ-
ʯʝʨʥʠʭ ʢʦʤʧʘʥʠʡ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʢʦʥʬʣʠʢʪʳ ʠʥʪʝʨʝʩʦʚ ʠ çʩʠʣʦʩʥʳʡ ʵʬʬʝʢʪè (ʠʟʦʣʷʮʠʷ ʧʦʜʨʘʟʜʝʣʝ-
ʥʠʡ). ɽʜʠʥʘʷ ʩʪʨʘʪʝʛʠʷ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ çʦʙʱʝʛʦ ʟʥʘʤʝʥʘʪʝʣʷè, ʩʠʥʭʨʦʥʠʟʠʨʫʷ ʮʝʣʠ ʤʘʨʢʝʪʠʥʛʘ, ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ, ʅʀʆʂʈ (ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ) ʠ ʬʠʥʘʥʩʦʚ. ɺʩʝ ʨʝ-
ʰʝʥʠʷ ʥʘʯʠʥʘʶʪ ʦʮʝʥʠʚʘʪʴʩʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʠʭ ʚʢʣʘʜʘ ʚ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. ɺʥʝʜʨʝʥʠʝ 
ʤʝʪʦʜʦʣʦʛʠʠ OKR (Objectives and Key Results) ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʥʘ ʫʨʦ-
ʚʝʥʴ ʢʦʤʘʥʜ ʠ ʦʪʜʝʣʴʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ [5, ʩ. 89].  

ʊʫʩʙʫʞʜʡʸ ʣʙʣ ʡʪʫʧʰʦʡʣ ʣʧʦʣʬʩʞʦʫʦʧʜʧ ʨʩʞʡʥʬʲʞʪʫʛʙ.  
ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʘʪʝʛʠʶ ʢʘʢ ʠʩʪʦʯʥʠʢ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ 

ʩʤʝʩʪʠʣʘʩʴ ʩ ʮʝʥʦʚʳʭ ʚʦʡʥ ʚ ʦʙʣʘʩʪʴ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ. ʉʪʨʘʪʝʛʠʷ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥ-
ʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ [4, ʩ. 45]. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠ ʘʜʘʧʪʘʮʠʷ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʛʣʫʙʦʢʦʛʦ 
ʘʥʘʣʠʟʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʨʝʜʳ (PESTEL-ʘʥʘʣʠʟ, ʤʦʜʝʣʴ ʧʷʪʠ ʩʠʣ ʇʦʨʪʝʨʘ, SWOT-ʘʥʘʣʠʟ) [6, ʩ. 67]. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʢʦʨʧʦʨʘʮʠʠ ʥʝ ʧʨʦʩʪʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʘ ʧʨʝʜʚʦʩʭʠʱʘʪʴ ʠʭ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʦʚʳʭ ʨʳʥʦʯʥʳʭ ʪʨʝʥʜʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʨʳʚʦʚ ʠʣʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦ-
ʪʨʝʙʠʪʝʣʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʨʘʥʴʰʝ ʢʦʥʢʫʨʝʥʪʦʚ.  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʤʧʘʥʠʷ ʚʳʙʠʨʘʝʪ ʩʪʨʘʪʝʛʠʶ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʧʦ ʄ. ʇʦʨʪʝʨʫ): ʣʠʜʝʨʩʪʚʦ 
ʧʦ ʠʟʜʝʨʞʢʘʤ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠʣʠ ʬʦʢʫʩʠʨʦʚʘʥʠʝ [4, ʩ. 58].  ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʦʟʚʦʣʷʝʪ ʢʦʨʧʦʨʘ-
ʮʠʠ ʟʘʥʷʪʴ ʫʥʠʢʘʣʴʥʫʶ ʠ ʚʳʛʦʜʥʫʶ ʧʦʟʠʮʠʶ ʥʘ ʨʳʥʢʝ. 

ʊʘʢ, ʩʪʨʘʪʝʛʠʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʯʝʨʝʟ ʜʠʟʘʡʥ, ʵʢʦʩʠʩʪʝʤʫ ʠ ʙʨʝʥʜ ʧʦʟʚʦʣʷʝʪ ʫʜʝʨʞʠʚʘʪʴ ʨʝʥʪʘ-
ʙʝʣʴʥʦʩʪʴ, ʥʝ ʚʩʪʫʧʘʷ ʚ ʧʨʷʤʫʶ ʮʝʥʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʷʚʣʷʶʪʩʷ ʠ ʛʠʙʨʠʜ-
ʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʪʘʢʠʝ ʢʘʢ çʛʦʣʫʙʘʷ ʦʢʝʘʥʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷè, ʧʨʝʜʣʘʛʘʶʱʘʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʳʥʦʯʥʳʭ 
ʧʨʦʩʪʨʘʥʩʪʚ (blue oceans) ʠ ʦʪʢʘʟ ʦʪ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʧʝʨʝʧʦʣʥʝʥʥʳʭ ʦʪʨʘʩʣʷʭ (red oceans) [7, ʩ. 15].  

ɻʤʡʸʦʡʞ ʪʫʩʙʫʞʜʡʡ ʦʙ ʧʨʞʩʙʯʡʧʦʦʬʷ ʶʭʭʞʣʫʡʛʦʧʪʫʵ ʡ ʩʙʪʨʩʞʝʞʤʞʦʡʞ ʩʞʪʬʩʪʧʛ.  
ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʩʪʨʘʪʝʛʠʠ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʉʪʨʘʪʝʛʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʘʙʩʪʨʘʢʪʥʳʝ ʮʝʣʠ ʚ ʢʦʥʢʨʝʪʥʳʝ ʧʣʘʥʳ ʠ ʙʶʜʞʝʪʳ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʷ ʥʘ ʧʦ-
ʚʩʝʜʥʝʚʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ (ʬʠʥʘʥʩʦʚʳʭ, ʯʝʣʦʚʝʯʝʩʢʠʭ, ʚʨʝ-
ʤʝʥʥʳʭ) ʪʨʝʙʫʝʪ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ʉʪʨʘʪʝʛʠʷ ʩʣʫʞʠʪ ʬʠʣʴʪʨʦʤ ʜʣʷ ʦʪʙʦʨʘ ʠʥʠʮʠʘʪʠʚ ʠ ʧʨʦʝʢʪʦʚ. ʀʥʚʝʩʪʠʮʠʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʪʝ 
ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʥʝʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʣʠ ʥʝ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦ ʟʘʢʨʳʚʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʚ 2010-ʭ ʛʦʜʘʭ, ʤʥʦʛʠʝ ʧʨʦ-
ʤʳʰʣʝʥʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʪʘʢʠʝ ʢʘʢ Siemens ʠ General Electric, ʧʨʦʚʝʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʙʨʝʥʜʠʥʛ, 
ʧʨʦʜʘʚ ʥʝʧʨʦʬʠʣʴʥʳʝ ʘʢʪʠʚʳ, ʯʪʦʙʳ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʢʣʶʯʝʚʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʤʝʨʠʤʘ. ʄʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 
ʧʦʢʘʟʘʪʝʣʝʡ (Balanced Scorecard), ʧʝʨʝʚʦʜʷʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʚ ʢʦʥʢʨʝʪʥʳʝ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI) ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ [5, ʩ. 34].  ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʩʣʝʞʠʚʘʪʴ 
ʧʨʦʛʨʝʩʩ, ʥʦ ʠ ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʚʷʟʳʚʘʷ ʠʭ ʣʠʯʥʳʝ KPI ʩʦ ʩʪʨʘʪʝʛʠʝʡ ʚʩʝʡ ʢʦʨʧʦʨʘʮʠʠ. ʉʦ-
ʚʨʝʤʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ (Performance Management) ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ 
ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠ ʧʨʦʟʨʘʯʥʳʤ.  

ʊʫʩʙʫʞʜʡʸ ʡ ʬʨʩʙʛʤʞʦʡʞ ʩʡʪʣʙʥʡ.  
ɺ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʝ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʦʘʢʪʠʚʥʦʩʪʴ ʚʤʝʩʪʦ ʨʝʘʢʪʠʚʥʦʩʪʠ. ʂʦʤʧʘʥʠʷ ʙʝʟ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʷʝʪʩʷ çʧʦ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤè, ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ ʨʠʩʢʘʤʠ. ʅʘʧʨʦʪʠʚ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʤʳʩ-
ʣʷʱʘʷ ʢʦʨʧʦʨʘʮʠʷ ʟʘʨʘʥʝʝ ʧʨʦʚʦʜʠʪ ʩʮʝʥʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʠʜʝʥʪʠʬʠʮʠʨʫʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ 
(ʦʪ ʢʠʙʝʨʘʪʘʢ ʜʦ ʩʙʦʝʚ ʚ ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ) ʠ ʨʘʟʨʘʙʘʪʳʚʘʷ ʧʣʘʥʳ ʧʦ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ. 
ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʟʥʝʩʘ ʢ ʢʨʠʟʠʩʘʤ, ʯʪʦ ʷʨʢʦ ʧʨʦʷʚʠʣʦʩʴ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ 
COVID-19, ʢʦʛʜʘ ʢʦʤʧʘʥʠʠ ʩ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤʠ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʠ ʨʘʟʚʠʪʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʦʡ ʧʦʩʪʨʘʜʘʣʠ ʤʝʥʴʰʝ. ɺʪʦʨʦʡ ʧʨʠʤʝʨ: ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʛʠʙʢʦʩʪʴ (Agility). ʇʨʘʚʠʣʴʥʘʷ ʩʪʨʘʪʝ-
ʛʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ. ʆʥʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʨʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʠ ʢʦʨ-
ʨʝʢʪʠʨʦʚʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʨʧʦʨʘʮʠʠ ʩʦʭʨʘʥʷʪʴ ʛʠʙʢʦʩʪʴ ʠ ʙʳʩʪʨʦ ʤʝʥʷʪʴ ʢʫʨʩ ʚ ʦʪʚʝʪ ʥʘ ʢʘʨʜʠʥʘʣʴ-
ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʨʝʚʨʘʱʘʷ ʫʛʨʦʟʳ ʚ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʄʝʪʦʜʦʣʦʛʠʠ Agile ʠ Scrum, ʧʨʠʰʝʜʰʠʝ ʠʟ IT, ʪʝʧʝʨʴ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘ-
ʥʠʠ, ʧʦʟʚʦʣʷʷ ʨʘʟʙʠʨʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ ʥʘ ʢʦʨʦʪʢʠʝ çʩʧʨʠʥʪʳè ʠ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ.  

ʆʧʛʴʞ ʪʫʩʙʫʞʜʡʰʞʪʣʡʞ ʡʥʨʞʩʙʫʡʛʴ: ESG ʡ ʯʡʭʩʧʛʙʸ ʫʩʙʦʪʭʧʩʥʙʯʡʸ.  
ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʫʞʝ ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʧʨʠʟʤʫ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʠʤʧʝʨʘʪʠʚʳ. 
ʀʥʪʝʛʨʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʚ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ 

ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʜʘʥʴʶ ʤʦʜʝ ʠ ʩʪʘʣʘ ʙʠʟʥʝʩ-ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʀʥʚʝʩʪʦʨʳ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ESG-
ʨʝʡʪʠʥʛʠ (Environmental, Social, Governance) ʜʣʷ ʦʮʝʥʢʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʨʠʩʢʦʚ. ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʩʪʨʘ-
ʪʝʛʠʯʝʩʢʠ ʧʦʜʭʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘ, ʨʘʟʚʠʪʠʶ diversity & inclusion ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʫʧʨʘʚ-
ʣʝʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʫʢʨʝʧʣʷʶʪ ʩʚʦʡ ʙʨʝʥʜ, ʥʦ ʠ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʙʦʣʝʝ ʜʝʰʝʚʦʤʫ ʢʘʧʠʪʘʣʫ ʠ ʣʦʷʣʴʥʦ-
ʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʩʪʨʘʪʝʛʠʷ IKEA ʧʦ ʧʝʨʝʭʦʜʫ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʵʥʝʨʛʠʶ ʠ ʮʠʨʢʫʣʷʨʥʫʶ 
ʵʢʦʥʦʤʠʢʫ ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʤʠʜʣʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʏʡʭʩʧʛʙʸ ʫʩʙʦʪʭʧʩʥʙʯʡʸ ʣʙʣ ʪʫʞʩʟʞʦʵ ʪʫʩʙʫʞʜʡʡ.  
ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʘʢ ʩʪʝʨʞʝʥʴ ʩʪʨʘʪʝʛʠʠ. ʎʠʬʨʦʚʠʟʘʮʠʷ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʚʥʝʜʨʝʥʠʝ ʥʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ʉʪʨʘʪʝʛʠʷ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ 
ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʢʦʤʧʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 
ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʮʝʥʥʦʩʪʠ. Amazon ʷʚʣʷʝʪʩʷ ʭʨʝʩʪʦʤʘʪʠʡʥʳʤ ʧʨʠʤʝʨʦʤ: ʝʝ ʩʪʨʘʪʝ-
ʛʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ ʠ ʛʠʛʘʥʪʩʢʦʡ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ (AWS), ʧʦʟʚʦʣʠʣʘ ʝʡ ʜʠ-
ʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʦʪ ʦʥʣʘʡʥ-ʨʠʪʝʡʣʘ ʜʦ ʣʠʜʝʨʘ ʚ ʩʬʝʨʝ IT-ʫʩʣʫʛ. 

ʈʩʧʚʤʞʥʴ ʩʞʙʤʡʠʙʯʡʡ ʪʫʩʙʫʞʜʡʡ ʡ ʩʧʤʵ ʤʡʝʞʩʪʫʛʙ.  
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʙʝʟʫʧʨʝʯʥʘʷ ʥʘ ʙʫʤʘʛʝ ʩʪʨʘʪʝʛʠʷ ʤʦʞʝʪ ʥʝ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʷ, ʝʩʣʠ ʥʝ 

ʦʙʝʩʧʝʯʝʥʘ ʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ. ʇʦ ʨʘʟʣʠʯʥʳʤ ʦʮʝʥʢʘʤ, ʙʦʣʝʝ 50% ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ 
ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ [3, ʩ. 132]. 

ʉʪʨʘʪʝʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʥʝʩʝʥʘ ʜʦ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ ʧʦʥʷʪʥʦʡ ʜʣʷ ʥʝʛʦ ʬʦʨʤʝ. ɽʩʣʠ ʧʝʨ-
ʩʦʥʘʣ ʥʝ ʧʦʥʠʤʘʝʪ, ʢʘʢ ʝʛʦ ʝʞʝʜʥʝʚʥʘʷ ʨʘʙʦʪʘ ʩʚʷʟʘʥʘ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ, ʝʛʦ ʤʦʪʠʚʘʮʠʷ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʟʢʦ ʩʥʠʞʘʶʪʩʷ. ʈʝʛʫʣʷʨʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʩʝʩʩʠʠ, ʚʥʫʪʨʝʥʥʠʝ ʧʦʨʪʘʣʳ ʠ ʚʩʪʨʝʯʠ 
ʨʫʢʦʚʦʜʩʪʚʘ ʩ ʢʦʣʣʝʢʪʠʚʦʤ ʧʦʤʦʛʘʶʪ ʟʘʢʨʳʪʴ ʵʪʦʪ ʨʘʟʨʳʚ.  

ʃʠʜʝʨʳ ʢʦʨʧʦʨʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʪʨʘʪʝʛʠʶ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʝʝ ʛʣʘʚʥʳʤʠ ʧʨʦʚʦʜʥʠ-
ʢʘʤʠ [4, ʩ. 201].  ʆʥʠ ʜʦʣʞʥʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʣʠʯʥʫʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʝʝ ʨʘʤ-
ʢʘʭ ʠ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʦʪ ʣʠʜʝʨʘ ʪʨʝʙʫʝʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʚʠʜʝʥʠʝ, ʥʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʢʫʣʴʪʫʨʫ, ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ï 
ʢʫʣʴʪʫʨʫ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʙʫʯʝʥʠʝ ʠ ʘʜʘʧʪʘʮʠʠ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʨʦʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʦʢʘʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʤʥʦʛʦʛʨʘʥʥʦʝ ʚʣʠʷ-
ʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ. ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ: 

ï ʀʥʪʝʛʨʠʨʫʶʱʫʶ: ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, 
ʨʘʙʦʪʘʶʱʫʶ ʥʘ ʦʙʱʫʶ ʮʝʣʴ. 

ï ɸʜʘʧʪʠʚʥʫʶ: ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ ʥʝ ʚʳʞʠʚʘʪʴ, ʘ proactively ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘ-
ʙʠʣʴʥʦʩʪʠ. 

ï ʉʦʟʠʜʘʶʱʫʶ: ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʦ-
ʛʦ ʥʘ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʘ ʥʝ ʥʘ ʠʤʠʪʘʮʠʠ. 

ï ʆʧʪʠʤʠʟʠʨʫʶʱʫʶ: ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 
ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ï ʋʧʨʝʞʜʘʶʱʫʶ: ʚʢʣʶʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ESG-ʬʘʢʪʦʨʳ ʚ ʦʩʥʦʚʫ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʣʛʦʩʨʦʯʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʩʪʘ-
ʪʠʯʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʠ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʝʧʨʝʨʳʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɽʝ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʪʦʯʥʦʩʪʴʶ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ, ʩʢʦʣʴʢʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʦʙʫʯʝʥʠʶ - ʫʤʝʥʠʶ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʣʘʙʳʝ ʩʠʛʥʘʣʳ ʠʟʤʝʥʝʥʠʡ ʠ ʦʧʝʨʘʪʠʚʥʦ 
ʧʝʨʝʩʤʘʪʨʠʚʘʪʴ ʩʚʦʠ ʧʦʜʭʦʜʳ. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʣʦʚʝʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʩʪʨʘʪʝʛʠʠ: ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʥʘʧʨʷʤʫʶ ʟʘ-
ʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʛʣʫʙʦʢʦ ʩʦʪʨʫʜʥʠʢʠ ʧʦʥʠʤʘʶʪ ʠ ʨʘʟʜʝʣʷʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢ-
ʩʪʝ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʬʦʥʦʤ, ʘ ʘʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʠʨʦʚʘʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʪʝʛʠʷ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʧʨʝʨʦʛʘʪʠʚʦʡ ʢʨʫʧʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʆʥʘ 
ʩʪʘʥʦʚʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ, ʩʪʨʝʤʷʱʝʡʩʷ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟ-
ʚʠʪʠʶ ʠ ʩʦʟʜʘʥʠʶ ʜʦʣʛʦʩʨʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʩʪʨʦʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠ-
ʩʪʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʭ ʚʢʣʘʜʦʚ ʚ ʙʫʜʫʱʝʝ ʢʦʨʧʦʨʘʮʠʠ. 
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ǮȍȊȝȕȉǿȞ ǟȌȌǿ ǡȇȑǿȊțȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ɺ. ʇʘʨʘʭʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 
ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʘʤʦʨʪʠʟʘʮʠʠ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʯʝʪʥʦʩʪʠ. ʇʨʠʚʝ-
ʜʝʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʘʤʦʨʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʫʩʣʦʚʥʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʘʤʦʨʪʠʟʘʮʠʷ, ʣʠʥʝʡʥʳʡ ʤʝʪʦʜ, ʤʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ, 
ʤʝʪʦʜ ʧʦ ʩʫʤʤʝ ʯʠʩʝʣ ʣʝʪ, ʄʉʌʆ, ʈʉɹʋ, ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ. 
 

ACCOUNTING OF FIXED ASSETS: METHODS OF DEPRECIATION 
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Abstract. The article discusses the main methods of calculating depreciation of fixed assets in accordance 
with Russian and international financial reporting standards. The impact of various depreciation methods on 
financial results and reporting indicators is analyzed. A practical example of depreciation calculation using dif-
ferent methods based on data from a conditional enterprise is provided. 
Key words: fixed assets, depreciation, straight-line method, reducing balance method, sum-of-the-years'-
digits method, IFRS, RAS, financial reporting. 

 
ɺʚʝʜʝʥʠʝ 
ʋʯʝʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʘʤʦʨʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʢʘʢ 

ʚ ʨʦʩʩʠʡʩʢʦʡ, ʪʘʢ ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ. ɺʳʙʦʨ ʤʝʪʦʜʘ ʘʤʦʨʪʠʟʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʝʣʠʯʠʥʫ ʥʘʣʦʛʦʦʙʣʘ-
ʛʘʝʤʦʡ ʙʘʟʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʪʯʝʪʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷ-
ʪʠʡ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʚʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʘʤʦʨʪʠʟʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʄʉʌʆ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʚ ʘʤʦʨʪʠʟʘʮʠʠ ʚ ʈʉɹʋ ʠ ʄʉʌʆ 
ɺ ʨʦʩʩʠʡʩʢʦʤ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʘʤʦʨʪʠʟʘʮʠʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʇɹʋ 6/01 

çʋʯʝʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 
ʣʠʥʝʡʥʳʡ ʤʝʪʦʜ; 
ʤʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ; 

https://cab.orelsau.ru:8054/WebApp/#/PersonalKab/-37
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ʤʝʪʦʜ ʩʧʠʩʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʦ ʩʫʤʤʝ ʯʠʩʝʣ ʣʝʪ ʩʨʦʢʘ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 
ʤʝʪʦʜ ʩʧʠʩʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʙʲʝʤʫ ʧʨʦʜʫʢʮʠʠ. 
ɺ ʄʉʌʆ (IAS 16 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè) ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʘʤʦʨʪʠ-

ʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʣʠʥʝʡʥʳʡ, ʤʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦ-
ʚʘʥʠʝ ï ʚʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʜʦʣʞʝʥ ʦʪʨʘʞʘʪʴ ʩʪʨʫʢʪʫʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ ʦʪ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʘʢʪʠʚʘ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʦʚ ʘʤʦʨʪʠʟʘʮʠʠ. 
 

ʋʙʚʤʡʯʙ 1 
ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʥʞʫʧʝʧʛ ʙʥʧʩʫʡʠʙʯʡʡ ʛ ʉʊɺʌ ʡ ʅʊʍʇ 

ʂʨʠʪʝʨʠʡ ʈʉɹʋ ʄʉʌʆ 

ʎʝʣʴ ʘʤʦʨʪʠʟʘʮʠʠ 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʘʢʪʠ-
ʚʘ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʧʦʣʝʟʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʪʨʘʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʭ ʚʳʛʦʜ 

ʋʯʝʪ ʣʠʢʚʠʜʘʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʠ 
ʅʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ 
ʘʤʦʨʪʠʟʠʨʫʝʤʦʡ ʩʪʦʠʤʦʩʪʠ 

ʋʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʘʤʦʨ-
ʪʠʟʠʨʫʝʤʦʡ ʩʪʦʠʤʦʩʪʠ 

 
ʇʨʘʢʪʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʘʤʦʨʪʠʟʘʮʠʠ 
ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʯʝʪ ʘʤʦʨʪʠʟʘʮʠʠ ʜʣʷ ʩʪʘʥʢʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ 600 000 ʨʫʙ., ʩʨʦʢʦʤ 

ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 5 ʣʝʪ ʠ ʣʠʢʚʠʜʘʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ 50 000 ʨʫʙ. (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʉʌʆ). ɺ 
ʈʉɹʋ ʣʠʢʚʠʜʘʮʠʦʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

 
ʋʙʚʤʡʯʙ 2 

ʉʙʪʰʞʫ ʙʥʧʩʫʡʠʙʯʡʡ ʩʙʠʤʡʰʦʴʥʡ ʥʞʫʧʝʙʥʡ 

ɻʦʜ ʃʠʥʝʡʥʳʡ ʤʝʪʦʜ (ʈʉɹʋ) ʃʠʥʝʡʥʳʡ ʤʝʪʦʜ (ʄʉʌʆ) ʄʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ (ʢʦʵʬ. 2) 

1 120 000 110 000 240 000 

2 120 000 110 000 144 000 

3 120 000 110 000 86 400 

4 120 000 110 000 51 840 

5 120 000 110 000 31 104 

ʀʪʦʛʦ 600 000 550 000 553 344 

 
ʉʙʪʰʞʫʴ: 
ʄʡʦʞʢʦʴʢ ʥʞʫʧʝ (ʉʊɺʌ):  
ɽʞʝʛʦʜʥʘʷ ʘʤʦʨʪʠʟʘʮʠʷ = 600 000 ʨʫʙ. / 5 ʣʝʪ = 120 000 ʨʫʙ. 
ʄʡʦʞʢʦʴʢ ʥʞʫʧʝ (ʅʊʍʇ):  
ɽʞʝʛʦʜʥʘʷ ʘʤʦʨʪʠʟʘʮʠʷ = (600 000 ʨʫʙ. - 50 000 ʨʫʙ.) / 5 ʣʝʪ = 110 000 ʨʫʙ. 
1. ʅʞʫʧʝ ʬʥʞʦʵʱʙʞʥʧʜʧ ʧʪʫʙʫʣʙ:  
ɻʦʜ 1: 600 000 ʨʫʙ. * (1/5) * 2 = 240 000 ʨʫʙ. 
ɻʦʜ 2: (600 000 - 240 000) * (1/5) * 2 = 144 000 ʨʫʙ. 
ɻʦʜ 3: (360 000 - 144 000) * (1/5) * 2 = 86 400 ʨʫʙ. 
ɻʦʜ 4: (216 000 - 86 400) * (1/5) * 2 = 51 840 ʨʫʙ. 
ɻʦʜ 5: (129 600 - 51 840) * (1/5) * 2 = 31 104 ʨʫʙ. 
ɺʣʠʷʥʠʝ ʥʘ ʦʪʯʝʪʥʦʩʪʴ 
ɺʳʙʦʨ ʤʝʪʦʜʘ ʘʤʦʨʪʠʟʘʮʠʠ ʚʣʠʷʝʪ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʙʳʣʴ ʜʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, 

ʚʝʣʠʯʠʥʫ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠ ʥʘʣʦʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʘ ʤʝʪʦʜʳ 
ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ) ʧʨʠʚʦʜʷʪ ʢ ʟʘʥʠʞʝʥʠʶ ʧʨʠʙʳʣʠ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʣʠʥʝʡʥʳʤ ʤʝʪʦʜʦʤ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʛʦʜʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʋʙʚʤʡʯʙ 3 
ɻʤʡʸʦʡʞ ʥʞʫʧʝʧʛ ʙʥʧʩʫʡʠʙʯʡʡ ʦʙ ʭʡʦʙʦʪʧʛʴʢ ʩʞʠʬʤʵʫʙʫ (ʬʪʤʧʛʦʴʞ ʝʙʦʦʴʞ) 

ʇʦʢʘʟʘʪʝʣʴ ʃʠʥʝʡʥʳʡ ʤʝʪʦʜ ʄʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ 

ɺʳʨʫʯʢʘ 1 000 000 1 000 000 

ɸʤʦʨʪʠʟʘʮʠʷ 120 000 240 000 

ʇʨʠʙʳʣʴ ʜʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 200 000 80 000 

ʅʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ (20%) 40 000 16 000 

ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ 160 000 64 000 

 
ʉʙʠʚʞʩʞʥ ʣʙʟʝʴʢ ʨʧʣʙʠʙʫʞʤʵ: 
1. ɻʴʩʬʰʣʙ: ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʳʨʫʯʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʘ ʘʤʦʨʪʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʦʙʦʠʭ ʤʝʪʦʜʦʚ ʦʥʘ ʦʜʠʥʘʢʦʚʘʷ ï 1 000 000 ʨʫʙ. ʕʪʦ ʜʦʭʦʜ, ʧʦʣʫʯʝʥʥʳʡ ʢʦʤʧʘʥʠʝʡ ʦʪ ʩʚʦʝʡ ʦʩʥʦʚʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. 

2. ɹʥʧʩʫʡʠʙʯʡʸ: ɻ ʪʦ ʦʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʤʝʪʦʜʘʤʠ. 
ɼʣʷ ʣʠʥʝʡʥʦʛʦ ʤʝʪʦʜʘ ʤʳ ʚʟʷʣʠ ʟʥʘʯʝʥʠʝ 120 000 ʨʫʙ., ʢʘʢ ʨʘʩʩʯʠʪʘʥʦ ʨʘʥʝʝ. 
ɼʣʷ ʤʝʪʦʜʘ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʥʘʯʝʥʠʝ 240 000 ʨʫʙ. ï ʘʤʦʨʪʠʟʘʮʠʷ ʟʘ 

ʧʝʨʚʳʡ ʛʦʜ. 
3. ʈʩʡʚʴʤʵ ʝʧ ʦʙʤʧʜʧʧʚʤʧʟʞʦʡʸ: ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ɺʳʨʫʯʢʘ ʤʠʥʫʩ ɸʤʦʨʪʠʟʘʮʠʷ ʠ ʜʨʫʛʠʝ 

ʨʘʩʭʦʜʳ (ʚ ʜʘʥʥʦʤ ʫʧʨʦʱʝʥʥʦʤ ʧʨʠʤʝʨʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʘʤʦʨʪʠʟʘʮʠʷ). 
ʃʠʥʝʡʥʳʡ ʤʝʪʦʜ: 1 000 000 (ɺʳʨʫʯʢʘ) - 120 000 (ɸʤʦʨʪʠʟʘʮʠʷ) = 880 000 (ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʨʦ-

ʯʠʝ ʨʘʩʭʦʜʳ). 1 000 000 - 880 000 = 200 000 ʨʫʙ. 
ʄʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ: 1 000 000 (ɺʳʨʫʯʢʘ) - 240 000 (ɸʤʦʨʪʠʟʘʮʠʷ) = 760 000 (ʇʨʝʜʧʦʣʘ-

ʛʘʝʤʳʝ ʧʨʦʯʠʝ ʨʘʩʭʦʜʳ). 1 000 000 - 760 000 = 80 000 ʨʫʙ. 
4. ʆʙʤʧʜ ʦʙ ʨʩʡʚʴʤʵ (20%): ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 20% ʦʪ ʇʨʠʙʳʣʠ ʜʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 
ʃʠʥʝʡʥʳʡ ʤʝʪʦʜ: 200 000 ʨʫʙ. * 0,20 = 40 000 ʨʫʙ. 
ʄʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ: 80 000 ʨʫʙ. * 0,20 = 16 000 ʨʫʙ. 
5. ʐʡʪʫʙʸ ʨʩʡʚʴʤʵ: ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʇʨʠʙʳʣʴ ʜʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʤʠʥʫʩ ʅʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ. 
6. ʃʠʥʝʡʥʳʡ ʤʝʪʦʜ: 200 000 ʨʫʙ. - 40 000 ʨʫʙ. = 160 000 ʨʫʙ.  
ʄʝʪʦʜ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩʪʘʪʢʘ: 80 000 ʨʫʙ. - 16 000 ʨʫʙ. = 64 000 ʨʫʙ. 
ɿʘʢʣʶʯʝʥʠʝ 
ɺʳʙʦʨ ʤʝʪʦʜʘ ʘʤʦʨʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʪʯʝʪʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝ-
ʪʦʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʄʉʌʆ, ʧʦʚʳʰʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʦʪʯʝʪʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 
ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʘʤʦʨʪʠʟʘʮʠʠ. 
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IMPORT SUBSTITUTION AS A FACTOR OF 
STRATEGIC DEVELOPMENT AND NATIONAL 
SECURITY: ECONOMIC AND POLITICAL ASPECTS 

Bliznyuk Adelina Sergeevna 
 

Abstract: the article provides a comprehensive analysis of the import substitution policy as a multifaceted 
phenomenon at the intersection of economics and politics. The theoretical background, current state support 
measures in the Russian Federation, and practical challenges facing businesses are considered. Special at-
tention is paid to the role of import substitution in ensuring national security and the strategic sovereignty of the 
country. Based on the analysis of the current situation, recommendations for managerial decisions at the cor-
porate level are formulated, taking into account the need to adapt to new realities. The research is based on 
the analysis of modern trends and data reflecting the transformation of the Russian economy under external 
pressure. 
Keywords: import substitution, national security, economic policy, strategic development, sanctions, manage-
rial decisions, Russian Federation. 
 
ʁʅʈʇʉʋʇʀɹʅɾʒɾʆʁɾ ʃɹʃ ʍɹʃʋʇʉ ʊʋʉɹʋɾɼʁʐɾʊʃʇɼʇ ʉɹʀɻʁʋʁʘ ʁ ʆɹʏʁʇʆɹʄʕʆʇʂ 

ɺɾʀʇʈɹʊʆʇʊʋʁ: ʖʃʇʆʇʅʁʐɾʊʃʁɾ ʁ ʈʇʄʁʋʁʐɾʊʃʁɾ ɹʊʈɾʃʋʔ 
 

ɺʤʡʠʦʷʣ ɹʝʞʤʡʦʙ ʊʞʩʜʞʞʛʦʙ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè 
 
ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʢʘʢ ʤʥʦʛʦʘʩʧʝʢʪʥʦ-
ʛʦ ʬʝʥʦʤʝʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʩʪʳʢʝ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʣʠʪʠʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦ-
ʩʳʣʢʠ, ʘʢʪʫʘʣʴʥʳʝ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠʝ 
ʚʳʟʦʚʳ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʙʠʟʥʝʩʦʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʦʣʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʦʙʝʩʧʝʯʝ-
ʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʩʪʨʘʥʳ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʡ 
ʩʠʪʫʘʮʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʫʨʦʚʥʝ, ʫʯʠ-
ʪʳʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʛʦ 
ʜʘʚʣʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʘʥʢʮʠʠ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

 
Modern geopolitical realities and the introduction of a sanctions regime against the Russian Federation 

have heightened the issue of ensuring economic resilience and national security. Import substitution policy, 
transcending the boundaries of a purely economic category, has become a crucial element of state strategy, 
integrating both economic and political goals. The relevance of the topic is determined by the need for a sys-
tematic analysis of this policy, an assessment of its effectiveness, and the identification of prospects for strate-
gic management at the macro and micro levels. 

The theoretical basis of the research is formed by works dedicated to theories of protectionism and eco-
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nomic nationalism. As a number of researchers note, protecting the domestic market during crisis periods can 
serve as a catalyst for the development of national production [1, p. 128]. At the same time, the political aspect of 
import substitution is closely linked to the concept of sovereignty and reducing dependence on external actors. 

It should be noted that the modern paradigm of import substitution significantly differs from the Soviet 
model of autarky. While the planned economy aimed to create a closed cycle of production for virtually all 
goods, the modern approach focuses on ensuring technological sovereignty in critically important industries. 
This includes not only the production of final goods but also the development of domestic component bases, 
machine tool building, and specialized software. 

An analysis of the current situation in the Russian Federation shows that import substitution policy is be-
ing implemented through a set of institutional measures. These include state subsidy programs, the creation of 
special investment contracts (SPIC 2.0), and priority support for industries such as IT, agriculture, and engi-
neering. The agricultural sector serves as an example of significant progress, while high-tech fields continue to 
face challenges related to the need for developing domestic research and development (R&D). 

An important indicator of the effectiveness of import substitution is the dynamics of production localiza-
tion. Successful cases, such as the agro-industrial complex and certain segments of the pharmaceutical indus-
try, demonstrate that a combination of state support, private investment, and the adaptation of best interna-
tional practices allows not only saturating the domestic market but also entering export markets. 

The political context of import substitution makes it a tool for strengthening national security. By reduc-
ing dependence on critical imports, the state minimizes risks associated with foreign policy pressure. This, in 
turn, influences Russia's international positioning, shaping a new architecture of foreign economic relations. 

From a practical standpoint, the new conditions require company management to adapt their strategies. 
Based on the experience gained during internships at major financial institutions like JSC Rosselkhozbank and 
PJSC CB Center-invest, key areas for managerial decisions can be identified [2, 3]. First, it is necessary to 
optimize logistics chains and find new reliable partners. Second, investing in the development of in-house 
competencies and the digitalization of business processes becomes critically important. Third, personnel poli-
cy should be focused on retaining and developing talent capable of innovative activities. These areas correlate 
with the trend towards digitalization and the development of entrepreneurial competencies, which were noted 
during participation in educational programs such as the "Academy of Startup Building" and "Busi-
ness.Generation". 

A special role in the conditions of import substitution is played by the development of human capital. 
Training specialists capable of not only adapting foreign technologies but also creating their own breakthrough 
solutions becomes a strategic priority. This requires close interaction between business and educational insti-
tutions, the creation of targeted training programs, and the stimulation of research activity in areas prioritized 
for the national economy. 

Conclusion. The conducted analysis allows us to conclude that import substitution is a complex, multi-
faceted process, the effectiveness of which depends on the coordinated interaction of the state and business. 
The economic benefits from the development of national production are inextricably linked with the achieve-
ment of political goals to strengthen the country's sovereignty and security. For further successful develop-
ment, targeted support for promising industries, stimulation of private investment in R&D, and the formation of 
a favorable environment for human capital development are necessary. The research prospects lie in a de-
tailed analysis of successful import substitution cases across various sectors of the Russian economy. 
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ǲǣǩ 6/ 

ǮǯǤǵǤǣǤǬǱǬǺǨ ǳǤǬǭǫǤǬ ǩǟǩ ǰǯǤǣǰǱǡǭ 
ǯǤǟǪǧǦǟǵǧǧ ǧǣǤǭǪǭǢǧǶǤǰǩǭǨ 
ǫǭǣǟǪǻǬǭǰǱǧ Ǯǯǧ ǭǰǡǤǸǤǬǧǧ ǡǭǤǬǬǭǢǭ 
ǩǭǬǳǪǧǩǱǟ ǫǤǥǣǲ ǧǦǯǟǧǪǤǫ ǧ 
ǮǟǪǤǰǱǧǬǭǨ 

ǠǿȑȒȏȇȌǿ ǱǿȑțȞȌǿ ǟȊȄȉȐǿȌȃȏȍȁȌǿ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ǰȒȏȉȍȁǿ ǤȉǿȑȄȏȇȌǿ ǡȞȖȄȐȊǿȁȍȁȌǿ 
ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɺʦʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʢʥʷʟʷ ɸʣʝʢʩʘʥʜʨʘ ʅʝʚʩʢʦʛʦ ʄʆ ʈʌ 
 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʝʮʝʜʝʥʪʥʳʭ ʬʝʥʦʤʝʥʦʚ ʚ ʥʦʚʦʩʪʥʳʭ ʪʝʢʩʪʘʭ ʉʄʀ 
ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʚʦʝʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ ʤʝʞʜʫ ʀʟʨʘʠʣʝʤ ʠ ʇʘʣʝʩʪʠʥʦʡ, ʛʜʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʘʷ 
ʠ ʤʘʥʠʧʫʣʷʪʠʚʥʘʷ ʬʫʥʢʮʠʠ ʯʝʨʝʟ ʠʤʧʣʠʮʠʪʥʳʝ ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʬʦʨʤʠʨʫʶʱʠʝ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ 
ʤʦʜʘʣʴʥʦʩʪʴ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʷʟʳʢʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚʳʨʘʞʝʥʠʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʘʣʴʥʦʩʪʠ, 
ʘ ʠʤʝʥʥʦ ʧʨʝʮʝʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʴʶ ʠ ʦʮʝʥʦʯʥʦ-
ʩʪʴʶ. ʇʨʝʮʝʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʫʩʪʦʡʯʠʚʳʝ ʦʙʨʘʟʥʦ-ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ, 
ʘʢʪʠʚʠʟʠʨʫʶʱʠʝ ʢʦʣʣʝʢʪʠʚʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʥʪʝʛʨʘʮʠʠ ʚ ʣʠʥʛʚʦʢʫʣʴʪʫʨʥʦʝ ʧʨʦ-
ʩʪʨʘʥʩʪʚʦ. ʅʘ ʧʨʠʤʝʨʝ ʦʩʚʝʱʝʥʠʷ ʚʦʡʥʳ ʤʝʞʜʫ ʀʟʨʘʠʣʝʤ ʠ ʇʘʣʝʩʪʠʥʦʡ ʚ ʉʄʀ ʪʘʢʠʤʠ ʥʦʚʦʩʪʥʳʤʠ 
ʘʛʝʥʪʩʪʚʘʤʠ ʢʘʢ The Economist, The New York Times, The Washington Post ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʪʩʳʣʢʠ ʢ 
ʧʨʝʮʝʜʝʥʪʥʳʤ ʩʦʙʳʪʠʷʤ: ʍʦʣʦʢʦʩʪʫ, ɺʦʡʥʝ ʉʫʜʥʦʛʦ ʜʥʷ, ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʇʸʨʣ-ʍʘʨʙʦʨʘ ʠ ʘʪʦʤʥʳʤ 
ʫʜʘʨʘʤ ʧʦ ʍʠʨʦʩʠʤʝ ʠ ʅʘʛʘʩʘʢʠ. ʕʪʠ ʬʝʥʦʤʝʥʳ ʫʩʠʣʠʚʘʶʪ ʤʘʥʠʧʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʦʧʨʘʚʜʳʚʘʷ ʠʣʠ 
ʢʨʠʪʠʢʫʷ ʜʝʡʩʪʚʠʷ ʩʪʦʨʦʥ ʢʦʥʬʣʠʢʪʘ, ʬʦʨʤʠʨʫʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʷʟʳʢʦʚʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʦʚʦʩʪʥʳʝ ʪʝʢʩʪʳ, ʠʜʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʘʣʴʥʦʩʪʴ, ʧʨʝʮʝʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ, ʤʝʜʠʘ-
ʜʠʩʢʫʨʩ, ʷʟʳʢʦʚʳʝ ʩʨʝʜʩʪʚʘ. 
 

A PRECEDENT PHENOMENON AS A MEANS OF IMPLEMENTING IDEOLOGICAL MODALITY IN 
COVERING THE MILITARY CONFLICT BETWEEN ISRAEL AND PALESTINE 

 
Baturina Tatiana Aleksandrovna, 

Surkova Ekaterina Vyacheslavovna 
 
Abstract: This article analyzes precedent phenomena in media coverage of the military conflict between Israel 
and Palestine, where informative and manipulative functions are combined through the implicit evaluative 
means that form an ideological modality. The subject of the study is the linguistic means of expressing ideolog-
ical modality such as precedent phenomena, which are characterized by high expressiveness and evaluative-
ness. Precedent phenomena are considered to be  stable figurative-associative complexes that activate collec-
tive memories and facilitate integration into the linguistic-cultural space. Using the example of media coverage 
of the war between Israel and Palestine by such news agencies as The Economist, The New York Times, and 
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The Washington Post, references to precedent events are analyzed: the Holocaust, the Yom Kippur War, the 
bombing of Pearl Harbor, and the atomic strikes on Hiroshima and Nagasaki. These phenomena boost the 
manipulative effect, justifying or criticizing the actions of the parties to the conflict, forming a certain linguistic 
picture of the world. 
Key words: news texts, ideological modality, precedent phenomena, media discourse, linguistic means 

 
ʀʜʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʘʣʴʥʦʩʪʴ ʚ ʥʦʚʦʩʪʥʳʭ ʪʝʢʩʪʘʭ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʷʟʳʢʦʚʳʝ 

ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʨʘʤ ʚʳʨʘʞʘʪʴ ʩʫʙʲʝʢʪʠʚʥʫʶ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʠ, ʮʝʥʥʦʩʪʠ ʠ 
ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʫʶ ʧʦʟʠʮʠʠʶ. ʕʪʠ ʩʨʝʜʩʪʚʘ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʠʤʧʣʠʮʠʪʥʳʭ ʜʦ ʵʢʩʧʣʠʮʠʪʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʷ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʦʩʧʨʠʷʪʠʷ ʨʝʘʣʴʥʦʩʪʠ ʫ ʘʫʜʠʪʦʨʠʠ ʠ ʦʢʘʟʳʚʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʩʩʦʚʦʝ ʩʦʟʥʘʥʠʝ. ʆʥʠ 
ʚʢʣʶʯʘʶʪ ʣʝʢʩʠʯʝʩʢʠʝ, ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʝʩʝʪ ʩʤʳʩʣʦʚʫʶ 
ʥʘʛʨʫʟʢʫ, ʜʝʣʘʷ ʪʝʢʩʪ ʵʢʩʧʨʝʩʩʠʚʥʳʤ ʠ ʥʘʩʳʱʝʥʥʳʤ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʥʥʦʪʘʮʠʷʤʠ [1, ʩ. 4]. 

ʇʨʝʜʤʝʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʷʟʳʢʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚʳʨʘʞʝʥʠʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦ-
ʜʘʣʴʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ 
ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʩʞʯʞʝʞʦʫʦʴʢ ʭʞʦʧʥʞʦ. ʉ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 
ʥʘʨʷʜʫ ʩ ʢʦʥʥʦʪʘʪʠʚʥʦ ʦʢʨʘʰʝʥʥʦʡ ʣʝʢʩʠʢʦʡ ʠ ʬʨʘʟʝʦʣʦʛʠʟʤʘʤʠ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʝʮʝ-
ʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʪʝʢʩʪʘʭ ʤʝʜʠʘʜʠʩʢʫʨʩʘ. ʕʪʠ ʬʝʥʦʤʝʥʳ ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʦʙʨʘʟʥʦʩʪʴʶ, ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʴʶ ʠ ʦʮʝʥʦʯʥʦʩʪʴʶ, ʦʪʨʘʞʘʷ ʘʚʪʦʨʩʢʫʶ ʤʠʨʦʚʦʟʟʨʝʥʯʝ-
ʩʢʫʶ ʧʦʟʠʮʠʶ, ʘʢʪʠʚʠʟʠʨʫʷ ʠʥʪʝʨʝʩ ʘʫʜʠʪʦʨʠʠ ʠ ʦʢʘʟʳʚʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʦʟʥʘʥʠʝ. ɺ 
ʢʦʛʥʠʪʠʚʥʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ ʣʶʙʦʛʦ ʩʦʮʠʫʤʘ ʧʨʝʮʝʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥ-
ʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ 
ʦʙʱʝʝ ʣʠʥʛʚʦʢʫʣʴʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʝʮʝʜʝʥʪʥʳʡ ʬʝʥʦʤʝʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʦʡʯʠʚʳʡ çʩʪʝ-
ʨʝʦʪʠʧʥʳʡ ʦʙʨʘʟʥʦ-ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩè, ʦʙʣʘʜʘʶʱʠʡ ʟʥʘʯʠʤʦʩʪʴʶ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 
ʩʦʦʙʱʝʩʪʚʘ ʠ ʨʝʛʫʣʷʨʥʦ ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʡʩʷ ʚ ʨʝʯʝʚʦʡ ʧʨʘʢʪʠʢʝ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ [3, ʩ. 182]. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʝʮʝʜʝʥʪʥʦʛʦ ʬʝʥʦʤʝʥʘ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʛʧʢʦʴ 
ʥʞʟʝʬ ʁʠʩʙʡʤʞʥ ʡ ʈʙʤʞʪʫʡʦʧʢ ʛ ʊʅʁ. 

The Economist: çBut under reʘsonʘble ʘssumptions ʘbout the ethnic mʘke-up of those killed in this ʘnd 
previous ʘttʘcks, the lʘst time before October 7th thʘt this mʘny Jews were murdered on ʘ single dʘy wʘs 
during the Holocʙustè (ʅʦ ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʛʠʙʰʠʭ ʚ ʵʪʦʤ ʠ ʧʨʝʜʳʜʫʱʠʭ 
ʥʘʧʘʜʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʜʦ 7 ʦʢʪʷʙʨʷ, ʪʦ ʟʘ ʦʜʠʥ ʜʝʥʴ ʩʪʦʣʴʢʦ ʞʝ ʝʚʨʝʝʚ ʙʳʣʦ ʫʙʠʪʦ ʪʦʣʴʢʦ ʚʦ 
ʚʨʝʤʷ ʍʦʣʦʢʦʩʪʘ) [4]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦ ʩʦʙʳʪʠʷʭ 7 ʦʢʪʷʙʨʷ 2023 ʛʦʜʘ, ʢʦʛʜʘ ɸʪʘʢʘ ʍɸʄɸʉʘ ʩʪʘʣʘ ʩʘʤʦʡ ʢʨʦʚʘʚʦʡ ʚ 
ʠʩʪʦʨʠʠ ʀʟʨʘʠʣʷ, ʠʜʝʪ ʦʪʩʳʣʢʘ ʢ ʧʨʝʮʝʜʝʥʪʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʍʦʣʦʢʦʩʪ. ʍʦʣʦʢʦʩʪ ð ʵʪʦ ʩʠ-
ʩʪʝʤʘʪʠʯʝʩʢʘʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ ʩʧʦʥʩʠʨʫʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʩʣʝʜʦʚʘʥʠʡ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴ-
ʥʦ ʰʝʩʪʠ ʤʠʣʣʠʦʥʦʚ ʝʚʨʦʧʝʡʩʢʠʭ ʝʚʨʝʝʚ, ʧʨʦʚʦʜʠʤʘʷ ʥʘʮʠʩʪʘʤʠ ʠ ʠʭ ʩʪʦʨʦʥʥʠʢʘʤʠ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ 
ʧʨʦʜʦʣʞʘʣʘʩʴ ʩ 1933 ʧʦ 1945 ʛʦʜ ʠ ʦʭʚʘʪʳʚʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ɽʚʨʦʧʳ. 

ɼʘʥʥʳʡ ʧʨʝʮʝʜʝʥʪʥʳʡ ʬʝʥʦʤʝʥ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʢʫʣʴʪʫʨʥʦ- ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʠʤʚʦʣ, ʦʙʣʘʜʘʶʱʠʡ 
ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʳʡ ʚʳʟʚʘʪʴ ʫ ʘʫʜʠʪʦʨʠʠ ʘʩʩʦʮʠʘʮʠʠ ʩ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 
ʤʘʩʰʪʘʙʥʳʭ ʠ ʪʨʘʛʠʯʥʳʭ ʩʦʙʳʪʠʡ XX ʚʝʢʘ. ʄʘʥʠʧʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʪʘʢʦʛʦ ʦʙʨʘʱʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʘʢʪʠʚʘʮʠʠ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʸʥʥʳʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʚʦʩʧʦʤʠʥʘʥʠʡ ʦ ʩʦʙʳʪʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʜʘʥʥʦʝ ʣʠʥʛʚʠ-
ʩʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʠʨʫʝʪ, ʥʦ ʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʪʢʣʠʢ ʫ ʯʠʪʘʪʝʣʴ-
ʩʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʍʦʣʦʢʦʩʪʘ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʘ-
ʥʠʧʫʣʷʮʠʠ, ʟʘʩʪʘʚʣʷʷ ʯʠʪʘʪʝʣʷ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʙʳʪʠʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʩʦ-
ʙʳʪʠʷ. 

ʇʨʠʚʝʜʝʤ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ: The New York Times: çThe fʘilure of Isrʘeli intelligence to ʘnticipʘte the 
ʘttʘck is compʘrʘble to the stʘrt of the Yom Kippur wʙr of 1973, when Egypt ʘnd Syriʘ lʘunched simultʘne-
ous surprise offensives on Judʘismôs most importʘnt holidʘyè (ʅʝʩʧʦʩʦʙʥʦʩʪʴ ʠʟʨʘʠʣʴʩʢʦʡ ʨʘʟʚʝʜʢʠ ʧʨʝʜ-
ʚʠʜʝʪʴ ʥʘʧʘʜʝʥʠʝ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʥʘʯʘʣʦʤ ʚʦʡʥʳ ʉʫʜʥʦʛʦ ʜʥʷ 1973 ʛʦʜʘ, ʢʦʛʜʘ ɽʛʠʧʝʪ ʠ ʉʠʨʠʷ 
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ʥʘʯʘʣʠ ʚʥʝʟʘʧʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʥʘʩʪʫʧʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʘʤʦʛʦ ʚʘʞʥʦʛʦ ʧʨʘʟʜʥʠʢʘ ʠʫʜʘʠʟʤʘ) [5]. 
ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʜʝʪ ʦʪʩʳʣʢʘ ʢ ʚʦʡʥʝ ʉʫʜʥʦʛʦ ʜʥʷ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ɸʨʘʙʦ-ʠʟʨʘʠʣʴʩʢʦʡ 

ʚʦʡʥʝ ʤʝʞʜʫ ʀʟʨʘʠʣʝʤ ʠ ʘʨʘʙʩʢʦʡ ʢʦʘʣʠʮʠʝʡ ʚʦ ʛʣʘʚʝ ʩ ʉʠʨʠʝʡ ʠ ɽʛʠʧʪʦʤ. ɼʘʥʥʳʡ ʧʨʝʮʝʜʝʥʪʥʳʡ ʬʝ-
ʥʦʤʝʥ çthe Yom Kippur wʘr of 1973è ʩʦʟʜʘʝʪ ʦʙʨʘʟ ʚʥʝʟʘʧʥʦʛʦ ʠ ʪʱʘʪʝʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʚʦʝʥʥʦʛʦ 
ʫʜʘʨʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʘʫʜʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʤʦʜʝʣʠ ʚ ʚʦʝʥ-
ʥʦʡ ʨʘʟʚʝʜʢʝ.  

ʇʨʠʚʝʜʝʤ ʝʱʝ ʧʨʠʤʝʨ ʠʟ The Wʘshington post: çNetʘnyʘhu rebutted cʘlls for ʘ ceʘse fire by pointing 
to the bombing of Peʙrl Hʙrbor in 1941. Similʘr rhetoricʘl points hʘve been mʘde by other Isrʘeli politiciʘns, 
the New York Times reported this week, with some reportedly referring to ñhow the United Stʘtes ʘnd other 
ʘllied powers resorted to devʘstʘting bombings in Germʘny ʘnd Jʘpʘn during World Wʙr II ð including the 
dropping of the two ʘtomic wʘrheʘds in Hiroshimʙ ʙnd Nʙgʙsʙki ð to try to defeʘt those countries.ò (ʅʝʪʘ-
ʥʴʷʭʫ ʦʪʚʝʨʛ ʧʨʠʟʳʚʳ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʦʛʥʷ, ʩʦʩʣʘʚʰʠʩʴ ʥʘ ʙʦʤʙʘʨʜʠʨʦʚʢʫ ʇʝʨʣ-ʍʘʨʙʦʨʘ ʚ 1941 ʛʦʜʫ. 
ɸʥʘʣʦʛʠʯʥʳʝ  ʟʘʷʚʣʝʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʠ ʜʨʫʛʠʤʠ ʠʟʨʘʠʣʴʩʢʠʤʠ ʧʦʣʠʪʠʢʘʤʠ, ʩʦʦʙʱʠʣʘ ʥʘ ʵʪʦʡ ʥʝʜʝʣʝ 
ʛʘʟʝʪʘ New York Times, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʢʘʢ ʩʦʦʙʱʘʝʪʩʷ, ʩʩʳʣʘʣʠʩʴ ʥʘ çʪʦ, ʢʘʢ ʉʦʝʜʠʥʝʥʥʳʝ 
ʐʪʘʪʳ ʠ ʜʨʫʛʠʝ ʩʦʶʟʥʳʝ ʜʝʨʞʘʚʳ ʧʨʠʙʝʛʘʣʠ ʢ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʙʦʤʙʘʨʜʠʨʦʚʢʘʤ ɻʝʨʤʘʥʠʠ ʠ ʗʧʦʥʠʠ 
ʚʦ ʚʨʝʤʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ð ʚʢʣʶʯʘʷ ʩʙʨʦʩ ʜʚʫʭ ʘʪʦʤʥʳʭ ʙʦʝʛʦʣʦʚʦʢ ʥʘ ʍʠʨʦʩʠʤʫ ʠ ʅʘʛʘʩʘʢʠ ð 
ʯʪʦʙʳ ʦʜʝʨʞʘʪʴ ʧʦʙʝʜʫ ʥʘʜ ʵʪʠʤʠ ʩʪʨʘʥʘʤʠè [6]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟ the Wʘshington post ʀʟʨʘʠʣʴ ʜʝʣʘʝʪ ʦʪʩʳʣʢʫ ʢʦ ʚʨʝʤʝʥʘʤ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ 
ʚʦʡʥʳ, ʯʪʦʙʳ ʦʧʨʘʚʜʘʪʴ ʚʦʡʥʫ ʚ ɻʘʟʝ. ʀ ʦʙʨʘʱʝʥʠʝ ʢ ʧʨʝʮʝʜʝʥʪʥʳʤ ʬʝʥʦʤʝʥʘʤ, ʪʘʢʠʤ ʢʘʢ ʙʦʤʙʘʨʜʠ-
ʨʦʚʢʘ ʇʸʨʣ-ʍʘʨʙʦʨʘ ʠ ʘʪʦʤʥʳʝ ʫʜʘʨʳ ʧʦ ʍʠʨʦʩʠʤʝ ʠ ʅʘʛʘʩʘʢʠ ʚʦʩʩʦʟʜʘʝʪ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ ʢʦʥ-
ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʦʧʦʨʦʡ ʜʣʷ ʘʨʛʫʤʝʥʪʘʮʠʠ ʠ ʨʠʪʦʨʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʪʝʢʫʱʝʡ ʧʦʣʠʪʠʯʝʩʢʦʡ 
ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʝʢʪʦʨʝ ɻʘʟʘ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʝʮʝʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ çthe bombing of Peʙrl 
Hʙrborè, çWorld Wʙr IIè çHiroshimʙ ʙnd Nʙgʙsʙkiè ʘʢʪʠʚʠʟʠʨʫʶʪ ʚ ʩʦʟʥʘʥʠʠ ʘʫʜʠʪʦʨʠʠ ʠʟʚʝʩʪʥʳʝ ʠʩ-
ʪʦʨʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʦʙʨʘʟʦʚ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʩʠʪʫʘʮʠʶ ʩ 
ʧʨʠʟʥʘʥʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʚʦʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ʦʧʨʘʚʜʘʪʴ ʚʦʡʥʫ ʚ ɻʘʟʝ. 

ɸ ʚ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʠʟ the Wʘshington post ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ʩ ʟʘʷʚʣʝʥʠʝʤ ʨʝʩʧʫʙʣʠʢʘʥ-
ʩʢʦʛʦ ʢʦʥʛʨʝʩʩʤʝʥʘ, ʢʦʪʦʨʳʡ, ʥʘʦʙʦʨʦʪ, ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ ʚʦʡʥʫ ʚ ɻʘʟʝ, ʘ ʧʨʝʜʣʘʛʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ-
ʜʦʙʥʦ ʩʦʙʳʪʠʷʤ ʚʨʝʤʝʥ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʩʙʨʦʩʠʚ ʘʪʦʤʥʫʶ ʙʦʤʙʫ ʜʣʷ ʤʛʥʦʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 
ʧʨʦʙʣʝʤʳ. çñIt should be like Nʙgʙsʙki ʙnd Hiroshimʙ. Get it over quick,ò Wʘlberg sʘidè (ʕʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 
ʢʘʢ ʅʘʛʘʩʘʢʠ ʠ ʍʠʨʦʩʠʤʘ. ʇʦʢʦʥʯʠʤ ʩ ʵʪʠʤ ʧʦʙʳʩʪʨʝʝè, ð ʩʢʘʟʘʣ ʋʦʣʙʝʨʛ) [7]. 

ʄʘʥʠʧʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʠʤʝʨʘ, ʢʦʪʦ-
ʨʳʡ, ʙʫʜʫʯʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʳʤ, ʧʨʠʜʘʝʪ ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʥʠʶ 
ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʮʝʥʪʠʨʦʚʘʥʠʶ ʚʥʠʤʘʥʠʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʞʸʩʪʢʦʡ ʧʦʣʠʪʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʳʣʢʠ ʢ ʧʨʝʮʝʜʝʥʪʥʳʤ ʬʝʥʦʤʝʥʘʤ ʩʣʫʞʘʪ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ 
ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʠ ʣʝʛʠʪʠʤʠʟʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, 
ʤʘʥʠʧʫʣʠʨʫʷ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʦʪʢʣʠʢʘʤʠ ʯʠʪʘʪʝʣʝʡ. ʉʨʝʜʩʪʚʘ ʚʳʨʘʞʝʥʠʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʘʣʴʥʦ-
ʩʪʠ ʪʘʢʠʝ ʢʘʢ ʧʨʝʮʝʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ, ʘ ʠʤʝʥʥʦ ʦʪʩʳʣʢʠ ʢ ʍʦʣʦʢʦʩʪʫ, ɺʦʡʥʝ ʉʫʜʥʦʛʦ ʜʥʷ, ʇʸʨʣ-
ʍʘʨʙʦʨʫ ʠ ʘʪʦʤʥʳʤ ʙʦʤʙʘʨʜʠʨʦʚʢʘʤ ʍʠʨʦʩʠʤʳ ʠ ʅʘʛʘʩʘʢʠ, ʫʩʠʣʠʚʘʶʪ ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʴ ʠ ʤʘʥʠʧʫʣʷ-
ʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʘʢʪʠʚʠʟʠʨʫʷ ʢʦʣʣʝʢʪʠʚʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʦʧʨʘʚʜʳʚʘʷ ʠʣʠ ʢʨʠʪʠʢʫʷ ʪʝʢʫʱʠʝ ʢʦʥ-
ʬʣʠʢʪʳ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʚʦʡʥʳ ʤʝʞʜʫ ʀʟʨʘʠʣʝʤ ʠ ʇʘʣʝʩʪʠʥʦʡ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʮʝʜʝʥʪʥʳʭ ʬʝʥʦʤʝʥʦʚ ʤʦʞʝʪ ʧʦʜʯʝʨ-
ʢʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʤʥʠʪʴ ʦ ʪʨʘʛʝʜʠʷʭ ʧʨʦʰʣʦʛʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʧʦʚʪʦʨʝʥʠʷ ʚ ʙʫʜʫʱʝʤ. 
ʇʨʝʮʝʜʝʥʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʧʨʝʮʝʜʝʥʪʥʳʝ ʠʤʝʥʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʚʘʞʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ 
ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʱʘʶʪ ʪʝʢʩʪ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ, ʥʦ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 
ʦʪʢʣʠʢ ʘʫʜʠʪʦʨʠʠ, ʦʢʘʟʳʚʘʷ ʤʘʥʠʧʫʣʷʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ [2, c.61]. 
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ǩ ǡǭǮǯǭǰǲ ǭ ǮǲǬǩǱǲǟǵǧǭǬǬǺǴ 
ǭǰǭǠǤǬǬǭǰǱǾǴ ǟǫǤǯǧǩǟǬǰǩǧǴ 
ǫǤǣǧǟǱǤǩǰǱǭǡ ǰǮǭǯǱǧǡǬǭǨ ǱǤǫǟǱǧǩǧ 

 
ǩȍȏǿȀȊȄȁǿ ǤȉǿȑȄȏȇȌǿ ǟȊȄȉȐȄȄȁȌǿ 

ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 
ʌɻɹʆʋ ɺʆ çʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ʊʦʣʩʪʦʛʦè 

 

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʫʥʢʪʫʘʮʠʦʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 
ʩʦʚʨʝʤʝʥʥʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʪʝʢʩʪʦʚ ʉʄʀ ʩʧʦʨʪʠʚʥʦʡ ʪʝʤʘʪʠʢʠ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʥʘʩʳʱʝʥʥʦʩʪʠ ʤʘʪʝ-
ʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʫʥʢʪʫʘʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 
ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʙʱʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʫʥʢʪʫʘʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʟʥʘʢʠ ʧʝʨʧʠʥʘʥʠʷ, ʩʧʦʨʪʠʚʥʳʝ ʪʝʢʩʪʳ ʉʄʀ, 
ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. 
 

ON THE ISSUE OF PUNCTUATION FEATURES OF AMERICAN SPORTS MEDIA TEXTS 
 

Korableva Ekaterina Alekseevna 
 
Abstract: The article is devoted to the study of the main peculiarities of punctuation in modern American 
sports media texts. The conclusion is made that the research material includes various punctuation marks that 
contribute to the creation of informative and emotional sports articles. 
Key words: punctuation features, punctuation marks, sports media texts, the English language. 

 
ʇʫʥʢʪʫʘʮʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʢʩʪʦʚ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʚʦʧʨʦʩʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʫʥʢʪʫʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʤʝʜʠʘ-
ʪʝʢʩʪʘʭ ʥʘ ʧʨʠʤʝʨʝ ʩʪʘʪʝʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘ ʩʘʡʪʝ https://www.si.com (Sports Illustrated). 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʚʪʦʨʳ ʩʪʘ-
ʪʝʡ ʧʦ ʩʧʦʨʪʠʚʥʦʡ ʪʝʤʘʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʪʨʘʜʠʮʠʦʥʥʫʶ ʧʫʥʢʪʫʘʮʠʶ, ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʘʥʛʣʦʷʟʳʯʥʳʭ ʉʄʀ. ʆʜʥʘʢʦ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʦʢʘʟʳ-
ʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʠʪʘʪʝʣʷ.   

ʉʨʝʜʠ ʪʘʢʠʭ ʧʫʥʢʪʫʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʦʩʢʣʠʮʘʪʝʣʴʥʳʝ ʟʥʘʢʠ, ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ 
ʠʩʧʦʣʴʟʫʝʤʳʝ ʘʚʪʦʨʘʤʠ ʩʪʘʪʝʡ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʨʷʤʦʡ ʨʝʯʠ, ʥʘʧʨʠʤʝʨ: 

It's not like I'm going to sit down with him and tell him, 'Hey! Don't do this to Caleb Williams or you might 
get him.' [4] 

Brady saw Johnson's comments via a post on the Sports Illustrated Instagram page and wrote, "Thank 
you for some common sense! Finally a smart coach speaks up." [4] 

ɺ ʢʘʯʝʩʪʚʝ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʠʣʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʠ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʪʠʨʝ ʠ 
ʩʢʦʙʢʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʧʘʨʝʥʪʝʪʠʯʝʩʢʠʭ ʚʥʝʩʝʥʠʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʯʘʱʝ ʚ ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 
ʟʘʧʷʪʳʝ, ʦʜʥʘʢʦ ʪʠʨʝ ʠ ʩʢʦʙʢʠ ʜʝʣʘʶʪ ʚʳʜʝʣʝʥʠʝ ʧʘʨʝʥʪʝʟ ʙʦʣʝʝ ʷʚʥʳʤ, ʘʢʮʝʥʪʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʚ 
ʥʠʭ ʙʦʣʝʝ ʯʝʪʢʦ, ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʟʚʦʣʷʶʪ ʦʬʦʨʤʠʪʴ ʧʨʦʪʷʞʝʥʥʳʝ ʧʘʨʝʥʪʝʪʠʯʝʩʢʠʝ ʚʥʝʩʝʥʠʷ. 
ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ: 

https://www.si.com/nfl/tom-brady-praises-ben-johnson-common-sense-take-owner-broadcaster-role
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Well, they still boast the eighth-best scoring defense in the nationða staple of the veteran coachôs 
teams at Utahðbut itôs the offense thatôs impressed behind the arrival of New Mexico tandem, OC Jason Beck 
and QB Devon Dampier. And the Utes will need to score to keep pace with the Red Raidersô top-ranked scor-
ing offense (58 points per game). Texas Tech fifth-year quarterback Behren Morton is tied for the FBS lead 
with 11 passing touchdowns and second in efficiency (208.43) going into this game between early season Big 
12 front-runners. [7] 

The biggest numbers and flashiest highlights Sunday came from Young and Wilson. (They finished one 
bucket shy of becoming the first teammates with a pair of 30-point games in the WNBA Finals: ñDang,ò Wilson 
said when the stat was read to her. ñI messed up on that one, Jack. Sorry. I owe you a basket.ò) Yet much of 
the connective tissue here came from Gray. [2] 

ɺ ʤʘʪʝʨʠʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʪʦʯʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʜʣʷ ʠʤʠʪʘʮʠʠ ʧʘʫʟ ʧʝʨʝʜ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ: 

Sunday's playoff rematch with the Rams is one of the most expensive games of the weekend slate, with 
the get-in price at $167 at Sports Illustrated Tickets... for standing room only. [9] 

 "Like, we lost a lot of the games off a couple plays, but I feel like our offense has been playing so good 
and so disciplined, and our defense has been playing even better, and special teams has been playing great 
... pound for pound, I look at these teams and I don't see who is better than us, honestly. [6] 

ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚ ʩʪʘʪʴʷʭ ʩʧʦʨʪʠʚʥʦʡ ʪʝʤʘʪʠʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʜʚʦʝʪʦʯʠʝ, ʧʨʠʟʚʘʥʥʦʝ ʚʳʜʝʣʠʪʴ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ, ʧʦʢʘʟʘʪʴ ʦʙʲʷʩʥʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠʣʠ ʘʚʪʦʨʩʢʠʡ ʚʳʚʦʜ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ 
ʧʨʠʤʝʨʳ:  

Four other players have seen five or more targets from Mahomes: receivers Tyquan Thornton (9) and 
JuJu Smith-Schuster (8), tight end Noah Gray (6) and running back Isiah Pacheco (5). [5] 

Thatôs right Texas Tech: no more hiding behind the weakest schedule in the country.[7] 
ʊʦʯʢʘ ʩ ʟʘʧʷʪʦʡ ʚ ʤʘʪʝʨʠʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ, ʦʜʥʘʢʦ ʪʘʢʞʝ ʚʥʦʩʠʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʯʠʪʘʪʝ-
ʣʶ ʤʘʪʝʨʠʘʣʘ: 

The role will not be a regular one; Smith indicated to Washington that he would appear on the show be-
fore three games, starting with the Lions' trip east to play the Ravens Monday. [1] 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʝʨʝʜʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʚʳʯʝʢ ʢʘʢ ʧʨʠ ʮʠʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʜʣʷ ʚʢʨʘʧʣʝʥʠʷ 
ʩʣʦʚ ʠ ʬʨʘʟ ʚ ʨʝʯʴ ʘʚʪʦʨʘ, ʥʘʧʨʠʤʝʨ: 

Kraft is "expected to play" on Sunday against Cleveland, according to Tom Pelissero of NFL Network. Kraft 
was a limited participant at Thursday's practice and was unable to take the practice field the following day on Fri-
day, but one Packers source told ESPN's Adam Schefter that Kraft received "a little scare" but was "all good." [3] 

Garrett had similar praise for Parsons, saying that he saw the both of them as ñtwo of the very best of 
this generation.ò [8] 

ɺ ʧʨʷʤʦʡ ʨʝʯʠ, ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʪʘʪʴʷʭ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʨʘʟ-
ʣʠʯʥʳʤʠ ʟʥʘʢʘʤʠ ʧʨʝʧʠʥʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʦʙʝʥʥʦ ʷʨʢʦ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 
ʥʘ ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʧʦʜʦʙʥʳʭ ʧʨʠʤʝʨʦʚ: 

ñKnowing them, ESPN, theyôll want more. Theyôre certainly going to want more of me on NBA Count-
down, and so, who knows? Iôm doing First Take, but itôs ESPN, so they know whatever they need me for... I'll 
do whatever they ask."[1]. 

ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʤʝʜʠʘʪʝʢʩʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʧʦʨʪʫ, ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʫʥʢʪʫʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʜʝʣʘʪʴ ʩʪʘʪʴʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ, ʧʨʠ-
ʚʣʝʢʘʶʱʠʤʠ ʚʥʠʤʘʥʠʝ, ʥʝʨʝʜʢʦ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ ʠʤʠʪʠʨʫʶʱʠʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʙ-
ʱʝʥʠʝ ʩ ʯʠʪʘʪʝʣʷʤʠ. 
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STYLISTIC AND COGNITIVE PRINCIPLES OF 
FOREGRONDING IN CHAPTER TITLES IN NON-
FICTION NOVELS  

Fedotova Anna Alekseevna 
 

Abstract: This article examines a number of basic stylistic and cognitive principles of foregrounding in the ti-
tles of non-fiction chapters based on the material of Brian Stevenson's memoirs çJust Mercyè. The author pro-
vides a review of theoretical research on this topic and a detailed analysis of one of the chapter titles. 
Keywords: foregrounding, cognitive stylistics, deixis, strong position, aesthetic effect. 
 

ʊʋʁʄʁʊʋʁʐɾʊʃʁɾ ʁ ʃʇɼʆʁʋʁɻʆʔɾ ʈʉʁʆʏʁʈʔ ɻʔɽɻʁɿɾʆʁʘ ɻ ʆɹʀɻɹʆʁʘʎ ɼʄɹɻ 
ʆɾʎʌɽʇɿɾʊʋɻɾʆʆʔʎ ʉʇʅɹʆʇɻ 

 
ʍʞʝʧʫʧʛʙ ɹʦʦʙ ɹʤʞʣʪʞʞʛʦʙ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ. ʅ. ʊʦʣʩʪʦʛʦ 

 
ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʤʘʪʝʨʠʘʣʝ ʤʝʤʫʘʨʦʚ ɹʨʘʡʘʥʘ ʉʪʠʚʝʥʩʦʥʘ çɿʚʦʥʦʢ ʟʘ ʚʘʰ ʩʯʝʪè ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʦʩʥʦʚʥʳʭ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʚʳʜʚʠʞʝʥʠʷ (foregrounding) ʚ 
ʥʘʟʚʘʥʠʷʭ ʛʣʘʚ ʥʝʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɸʚʪʦʨʦʤ ʧʨʦʚʦʜʠʪʩʷ ʦʙʟʦʨ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʠ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʦʜʥʦʛʦ ʠʟ ʥʘʟʚʘʥʠʡ ʛʣʘʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʳʜʚʠʞʝʥʠʝ, ʢʦʛʥʠʪʠʚʥʘʷ ʩʪʠʣʠʩʪʠʢʘ, ʜʝʡʢʩʠʩ, ʩʠʣʴʥʘʷ ʧʦʟʠʮʠʷ, ʵʩʪʝʪʠʯʝʩʢʠʡ ʵʬ-
ʬʝʢʪ. 

 
In contemporary philological research, the analysis of chapter titles through the perspective of cognitive 

stylistics has become particularly significant, as it allows scholars to investigate not only what literary texts 
present but how meaning is strategically constructed and directed before the reading process even begins. 
The title and chapter title, being a strong position of the text, function as a perceptual trigger that activates the 
readerôs cognitive, emotional and cultural schemas, thereby predetermining the trajectory of interpretation. 

Bryan Stevensonôs non-fiction novel çJust Mercyè blends memoir, legal nonfiction and social criticism 
into a hybrid genre. The author recounts his working experiences as a defense attorney representing wrongful-
ly condemned prisoners in the state of Alabama, particularly the case of Walter McMillian. The chapter titles in 
this novel are more than structural markers; they function as cognitive signposts that prefigure each stage of 
the moral and narrative argument. Their linguistic and intertextual design reflects the workôs ethical coreð
mercy as both a human right and a spiritual principle. 

In the interpretive system developed by the Russian stylistic tradition, the title of a literary work is a 
çstrong positionè determining the hierarchy of meanings and directing the readerôs perception. I.V. Arnold de-
fines this as the çnaming function that individualizes the text and activates the readerôs attention toward the 
most significant conceptual featuresè [1, p. 228]. N.M. Jusupov expands this view through a cognitive-stylistic 
lens: the title is a compressed frame of cultural knowledge that çactivates the recipientôs stored conceptual 
schemas and ensures interpretative coherence under conditions of lexical economyè [2, p. 47]. 

The analysis relies on the combined framework of decoding stylistics (Arnold) and cognitive stylistics 
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(Jusupov). In decoding stylistics, the text is seen as an information system directed toward the readerôs per-
ception. I.V. Arnold emphasizes that çthe function of stylistic foregrounding (vydivizhenie) is to focus the read-
erôs attention on key semantic nodes and to reveal the hierarchy of emotions and ideasè [1, p. 173]. This pro-
cess of foregrounding is pragmatic: it produces aesthetic and emotional effects that guide comprehension. 

The notion of the çstrong positionè elaborated by I.V. Arnold, includes the title, the beginning, and the 
ending of the text. These elements çperform the role of interpretative catalysts that predetermine the decoding 
of the main themeè [1, p. 227]. The title, therefore, is both the nominal sign of the text and its first act of se-
mantic organization. 

N.M. Jusupov supplements this structural view with the cognitive concept of the frame. He interprets the 
title as a linguistic trigger of all the cultural memory. It çtransmits multiple textual categoriesðinformativity, 
modality, intertextualityðwithin a minimal verbal unitè [2, p. 47]. The titleôs lexical compression and pragmatic 
salience activate interpretative schemas shared by author and reader. 

From this perspective, each chapter title in çJust Mercyè functions as a frame that structures both the se-
mantic and emotional interpretation of the narrative. The intertextual resonance of Stevensonôs titlesðtheir ech-
oes of hymns, biblical references, and idiomatic expressionsðcreates an additional layer of cultural meaning.  

In the context of Just Mercy, the reader becomes a moral participant. Each chapter title provides a cue 
that not only informs but also emotionally primes the reader for the moral tension ahead. B. Stevensonôs regis-
ter alternates between legal factuality and spiritual discourse; the titles mediate this vital duality. 

Intertextuality has equally played its central part in the novel. Many of the titles are drawn on classical 
literature, gospel music and African-American oral and written tradition, transforming collective memory into 
narrative ethics. This echoes I.V. Arnoldôs observation that çallusion broadens the semantic horizon of the title, 
inviting the reader to reconstruct the implied cultural codeè [1, p. 230]. 

Finally, the genre of çJust Mercyè ð legal memoir or narrative nonfictionðreinforces the dialogic rela-
tionship between reality and narrative form. The text combines documentary evidence with narrative empathy. 
As N.M. Jusupov notes, çthe stylistic and cognitive intensity of a title increases when it links linguistic form to 
extra-linguistic cultural experienceè [2, p. 49]. B. Stevensonôs titles fulfill precisely this function: they convert 
the lived experience of injustice into shared conceptual framesðjustice, mercy, redemption and faith.  

Together all these theoretical perspectives reveal that a chapter title is both a linguistic and a cognitive 
actðan instruction for constructing meaning. In çJust Mercyè, B. Stevenson uses titles as signals of thematic 
development, emotional modulation, and moral orientation. 

The structural and conceptual function of titles in çJust Mercyè becomes evident when each onʫ is read 
as an autonomous yet interconnected unit within the global semantic network of the text. Stevensonôs organi-
zation of the chaptersðbeginning with personal awakening, progressing through courtroom battles, and con-
cluding with meditations on justice and redemptionðillustrates a deliberate pattern of framing through lexical 
compression, intertextual resonance and emotional foregrounding. 

Now we can illustrate all the theoretical basis by the analysis of the most vivid, chapter title. Chapter 1 
çMockingbird Playersè in its title function comprises a deliberate allusion to Harper Leeôs çTo Kill a Mocking-
birdè and to Monroevilleôs literary mythos. As a strong-position signal it primes the reader to decode the McMil-
lian case through the çmockingbird frameè: an innocent target of communal violence. The contents confirm 
the anchoring context: the chapter opens on the McMillian case and the intrusive call from Judge Robert E. 
Lee Key to B. Stevenson about so called çDixie Mafiaè, establishing a Jim Crow afterimage inside late-20th-
century proceedingsðçThis is Judge Keyé These men might even be Dixie Mafiaè [3].  

Cognitive-stylistic interpretation is seen in the compound Mockingbird Players, which fuses two 
framesðinnocence/vulnerability (mockingbird) and performance (players). The latter cues a courtroom-as-
theatre schema, where officials and witnesses act out roles that determine guilt irrespective of truth. B. Ste-
venson depicts that performativity at once: a receptionist quips that çRobert E. Leeè is on the line, then the 
judge performs extrajudicial pressure by phone before the record is even built. The titleôs irony marks the town 
as a stage where people çplayè Mockingbird while reproducing its injustices. 

 In I. V. Arnoldôs terms, the titleôs allusive condensation is foregrounding in a strong position, directing 
the decoding path and loading the chapter with intertextual irony and anticipatory theme (innocence on trial). 
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Mentioning the mockingbird invokes Harper Lee legacy and the cultural capital of Maycomb/Monroeville. The 
chapterôs legal citations and racial history vignettes juxtapose that myth with archival reality, reinforcing N.M. 
Jusupovôs point that a title compresses a frame which the text then expands via culturally loaded cues. 

The sequence of titles traces a progression from innocence (Mockingbird Players) to brokenness and 
empathy (Broken, The Stonecatchersô Song of Sorrow). The initial chapters establish the mockingbird as a 
symbol of unjust persecution, immediately anchoring the readerôs cognition in a familiar moral schema from 
American literature. As the text advances, legal terminology (Trials and Tribulation, Mitigation, Cruel and Unu-
sual) merges with the metaphysical lexicon of gospel and lament (The Old Rugged Cross, Iôll Fly Away, Moth-
er, Mother). Authorôs alternation between legal precision and emotional resonance mirrors the dual discourse 
of justice and mercy.  

Intertextually, Stevenson constructs a dialogue between legal text and sacred text. Biblical echoes (ñThe 
Old Rugged Cross,ò ñOf the Coming of John,ò ñAll Godôs Childrenò) link contemporary justice struggles to time-
less narratives of sin, forgiveness, and resurrection. The result is a form of cognitive empathyðthe intellectual 
and emotional alignment that transforms legal facts into moral insight. In sum, the analysis confirms that Ste-
vensonôs chapter titles constitute a coherent cognitive-stylistic macrostructure. They function as moral, emo-
tional, and intertextual cues that transform the readerôs comprehension from factual awareness to ethical par-
ticipation. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʵʚʦʣʶʮʠʷ ʢʦʥʮʝʧʪʘ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʚ ʨʦʩʩʠʡʩʢʦʤ ʤʝʜʠʘʜʠʩʢʫʨʩʝ 
ʟʘ 2000ï2024 ʛʛ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʤʝʜʠʘʪʝʢʩʪʦʚ ʚʳ-
ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʪʨʘʥʩʣʷʮʠʠ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʜʘʥʥʦʛʦ ʢʦʥʮʝʧʪʘ, ʝʛʦ ʩʚʷʟʴ ʩ ʠʜʝʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʄʝʪʦʜʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʢʦʨʧʫʩʥʳʡ ʘʥʘʣʠʟ, ʚʳʷʚʣʝʥʠʝ 
ʢʦʣʣʦʢʘʮʠʡ ʠ ʢʦʥʪʝʢʩʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʩʤʳʩʣʦʚʳʭ ʩʜʚʠʛʦʚ ʚ ʧʫʙʣʠʯʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʃʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʷ, ʂʦʥʮʝʧʪ "ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ", ʗʟʳʢʦʚʦʝ ʩʦʟʥʘʥʠʝ, ʗʟʳʢʦʚʘʷ 
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LINGUOCULTUROLOGY AND DISCOURSE ANALYSIS OF THE CONCEPT OF "JUSTICE" IN THE 
RUSSIAN MEDIA SPACE: THE EVOLUTION OF MEANINGS IN 2000-2024 

 
Tsai Gege, 

Song Chenglong 
 
Abstract: The article examines the evolution of the concept of "justice" in the Russian media discourse for 
2000-2024. Based on the analysis of data from the National Corpus of the Russian Language and media texts, 
the key stages of the translation and reinterpretation of this concept, its connection with ideological and socio-
political processes, are revealed. The methodology includes corpus analysis, identification of collocations and 
contexts, which allows an objective assessment of the dynamics of semantic shifts in the public space. 
Key words: The concept of "justice", Linguistic consciousness, Linguistic worldview, Linguoculturology, Na-
tional corpus of the Russian language, Method of conceptual analysis. 

 
ʂʦʥʮʝʧʪ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʧʫʙʣʠʯʥʦʛʦ ʜʠʩʢʫʨʩʘ, ʚʳʧʦʣʥʷʷ ʥʝ ʪʦʣʴʢʦ ʥʦʤʠʥʘʪʠʚʥʫʶ, ʥʦ ʠ ʤʦʱ-
ʥʫʶ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ɽʛʦ ʵʚʦʣʶʮʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪ ʢʣʶʯʝʚʳʝ ʩʦʮʠʘʣʴʥʦ-
ʧʦʣʠʪʠʯʝʩʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚ-
ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʅʘʮʠʦʥʘʣʴʥʳʡ ʢʦʨʧʫʩ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ (ʅʂʈʗ), ʷʚʣʷʶʱʠʡʩʷ ʘʚʪʦ-
ʨʠʪʝʪʥʳʤ ʠ ʥʘʫʯʥʦ ʦʙʨʘʙʦʪʘʥʥʳʤ ʤʘʩʩʠʚʦʤ ʪʝʢʩʪʦʚ, ʚʢʣʶʯʘʶʱʠʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʤʝʜʠʘʪʠʚʥʳʡ ʧʣʘʩʪ. 
ʅʝʜʘʚʥʦ ʟʘʚʝʨʰʝʥʥʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʣʘʪʬʦʨʤʳ ʅʂʈʗ ʜʦ ʚʝʨʩʠʠ 2.0 ʦʪʢʨʳʚʘʝʪ ʜʣʷ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ 
ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʜʣʷ ʧʘʥʦʨʘʤʥʦʛʦ ʘʥʘʣʠʟʘ ʣʝʢʩʠʢʦ-
ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʯʘʩʪʦʪ-
ʥʦʩʪʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʣʝʢʩʝʤʳ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʠ ʝʝ ʩʠʥʦʥʠʤʠʯʝʩʢʦʛʦ ʨʷʜʘ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʭ ʩʣʦʚ-
ʩʧʫʪʥʠʢʦʚ (ʢʦʣʣʦʢʘʮʠʡ) ʚ ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʠʭ ʠ ʥʦʚʦʩʪʥʳʭ ʪʝʢʩʪʘʭ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. 

ʇʝʨʚʳʡ ʧʝʨʠʦʜ (2000ï2007 ʛʛ.) ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʦʚʦʛʦ ʜʠʩ-
ʢʫʨʩʘ ʧʦʩʣʝ ʙʫʨʥʳʭ 1990-ʭ. ɺ ʵʪʦ ʚʨʝʤʷ ʢʦʥʮʝʧʪ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʚ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʯʘʩʪʦ ʩʦʯʝ-
ʪʘʣʩʷ ʩ ʢʦʣʣʦʢʘʮʠʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʟʘʧʨʦʩ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʜʠʩʙʘʣʘʥʩʦʚ: çʩʦʮʠʘʣʴʥʘʷ 
ʩʧʨʘʚʝʜʣʠʚʦʩʪʴè, çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴè, çʥʝʩʧʨʘʚʝʜʣʠʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦè. ʅʘ ʬʦʥʝ ʩʪʘʙʠ-
ʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʨʦʩʪʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʜʠʩʢʫʨʩ ʩʤʝʱʘʣʩʷ ʦʪ ʘʙʩʪʨʘʢʪʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʢ ʙʦʣʝʝ 
ʢʦʥʢʨʝʪʥʳʤ ʦʙʱʝʩʪʚʝʥʥʳʤ ʦʞʠʜʘʥʠʷʤ. ʋʧʦʤʠʥʘʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʙʳʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʪʝʤʦʡ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʦʪʨʘʞʘʣʦ ʩʪʨʝʤʣʝʥʠʝ ʦʙʱʝʩʪʚʘ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʧʝʨʝʭʦʜʥʦʛʦ 
ʧʝʨʠʦʜʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʥʮʝʧʪ ʥʘʯʠʥʘʝʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʚʳʩʪʫʧʣʝʥʠʷʭ ʧʦʣʠ-
ʪʠʢʦʚ, ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʩʴ ʥʝ ʧʨʦʩʪʦ ʩʣʦʚʦʤ, ʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʩʦʣʠʜʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ 
ʚʦʢʨʫʛ ʠʜʝʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʪʨʘʯʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ (2008ï2013 ʛʛ.) ʦʟʥʘʤʝʥʦʚʘʥ ʩʤʝʱʝʥʠʝʤ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʘʢʮʝʥʪʦʚ ʚ ʩʪʦʨʦʥʫ 
ʫʢʨʝʧʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ. ʇʦʩʣʝ ʚʦʣʥʳ ʧʨʦʪʝʩʪʥʳʭ ʥʘʩʪʨʦʝʥʠʡ ʢʦʥʮʘ 2000-ʭ ʛʛ. 
ʚ ʤʝʜʠʡʥʳʡ ʜʠʩʢʫʨʩ ʚʩʝ ʘʢʪʠʚʥʝʝ ʧʨʦʥʠʢʘʶʪ ʩʦʯʝʪʘʥʠʷ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʟʘʢʦʥʘè, çʩʫʜʝʙʥʘʷ ʩʧʨʘʚʝʜ-
ʣʠʚʦʩʪʴè ʠ çʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠè. ʂʦʥʮʝʧʪ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʮʠʘʣʴʥʦʤ, ʥʦ 
ʠ ʚ ʧʨʘʚʦʚʦʤ ʢʣʶʯʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʧʦʣʠʪʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ. ɺ ʵʪʦʪ ʧʝʨʠ-
ʦʜ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʨʠʪʦʨʠʢʘ, ʩʚʷʟʳʚʘʶʱʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩ ʩʠʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʩʧʦʩʦʙ-
ʥʳʤ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʦʧʦʨʷʜʦʢ ʠ ʟʘʱʠʪʠʪʴ ʠʥʪʝʨʝʩʳ ʛʨʘʞʜʘʥ ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜ-
ʥʦʡ ʘʨʝʥʝ. ʕʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʚ ʜʠʩʢʫʨʩʝ ʧʦʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ çʥʘʰʝʡè, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʦ-
ʜʝʣʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ï çʟʘʧʘʜʥʦʡè, ʢʦʪʦʨʘʷ ʥʝʨʝʜʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʬʦʨʤʘʣʴʥʘʷ ʠ ʣʠʮʝʤʝʨʥʘʷ. 
ʕʪʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʨʘʟʤʝʞʝʚʘʥʠʝ ʩʪʘʣʦ ʚʘʞʥʦʡ ʚʝʭʦʡ ʚ ʠʜʝʦʣʦʛʠʯʝʩʢʦʤ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ ʨʦʩʩʠʡʩʢʦ-
ʛʦ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʝʨʠʦʜ 2014ï2021 ʛʛ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦʡ ʛʝʦʧʦʣʠʪʠʟʘʮʠʝʡ ʠ ʠʜʝʦʣʦʛʠʟʘʮʠʝʡ ʢʦʥʮʝʧʪʘ. ʅʘ 
ʬʦʥʝ ʢʨʳʤʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʦʙʦʩʪʨʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʩ ɿʘʧʘʜʦʤ ʣʝʢʩʝʤʘ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʩʪʘʣʘ ʯʘʩʪʳʤ 
ʩʧʫʪʥʠʢʦʤ ʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʴʶ. ʂʣʶʯʝʚʳʤʠ ʩʪʘʥʦʚʷʪ-
ʩʷ ʢʦʣʣʦʢʘʮʠʠ çʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴè, çʤʠʨʦʚʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʠ ʫʩʪʦʡʯʠʚʳʝ ʩʦʯʝʪʘʥʠʷ 
ʚʨʦʜʝ çʩʧʨʘʚʝʜʣʠʚʦʝ ʤʠʨʦʫʩʪʨʦʡʩʪʚʦè. ʂʦʥʮʝʧʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʛʠʪʠʤʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʚʥʝʰʥʝʧʦ-
ʣʠʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʦʙʦʩʥʦʚʘʥʠʷ ʦʩʦʙʦʡ ʨʦʣʠ ʈʦʩʩʠʠ ʚ ʤʠʨʝ. ʉʝʤʘʥʪʠʢʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʵʪʦʪ ʧʝ-
ʨʠʦʜ ʚʩʝ ʯʘʱʝ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʪʦʥʘ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ, ʯʪʦ ʷʨʢʦ ʦʪʨʘʞʘʝʪ ʠʥʪʝʛʨʘʮʠʶ 
ʢʦʥʮʝʧʪʘ ʚ ʥʦʚʳʡ, ʧʘʪʨʠʦʪʠʯʝʩʢʠʡ ʤʝʪʘʥʘʨʨʘʪʠʚ. ʇʘʨʘʣʣʝʣʴʥʦ ʚ ʩʦʮʠʘʣʴʥʦ-ʚʥʫʪʨʝʥʥʝʤ ʜʠʩʢʫʨʩʝ ʩʦ-
ʭʨʘʥʷʝʪʩʷ ʪʝʤʘ çʩʧʨʘʚʝʜʣʠʚʦʡ ʧʦʜʜʝʨʞʢʠè ʫʷʟʚʠʤʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʫʘʣʠʟʤ ʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʧʪʘ: ʦʥ ʨʘʙʦʪʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʢʦʥʩʦʣʠʜʘʮʠʶ ʦʙʱʝʩʪʚʘ ʚʦʢʨʫʛ ʚʥʝʰʥʝʧʦʣʠʪʠ-
ʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʥʘ ʩʤʷʛʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ (2022ï2024 ʛʛ.), ʦʟʥʘʤʝʥʦʚʘʥʥʳʡ ʥʘʯʘʣʦʤ ʉɺʆ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʘʣʴʥʝʡʰʫʶ 
ʩʤʳʩʣʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʢʦʥʮʝʧʪʘ, ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʩʷ ʧʦʣʥʦʩʪʴʶ ʚʩʪʨʦʝʥ ʚ ʣʦʛʠʢʫ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ. 
ɸʙʩʪʨʘʢʪʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʫʩʪʫʧʠʣʠ ʤʝʩʪʦ ʢʦʥʢʨʝʪʥʳʤ ʧʨʠʤʝʥʝʥʠʷʤ ʚ ʢʦʥʪʝʢ-
ʩʪʝ çʩʧʨʘʚʝʜʣʠʚʦʡ ʜʝʤʠʣʠʪʘʨʠʟʘʮʠʠè, ʙʦʨʴʙʳ ʩ çʥʝʩʧʨʘʚʝʜʣʠʚʳʤʠ ʩʘʥʢʮʠʷʤʠè ʠ ʟʘʱʠ-
ʪ rçʩʧʨʘʚʝʜʣʠʚʦʛʦ ʤʥʦʛʦʧʦʣʷʨʥʦʛʦ ʤʠʨʘè. ɺ ʧʫʙʣʠʯʥʦʤ ʧʦʣʝ ʜʦʤʠʥʠʨʫʝʪ ʥʘʨʨʘʪʠʚ, ʚ ʢʦʪʦʨʦʤ ʈʦʩʩʠʷ 
ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʦʧʣʦʪ ʛʣʦʙʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʙʦʨʶʱʠʡʩʷ ʩ ʛʝʛʝʤʦʥʠʝʡ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ɿʘʧʘ-
ʜʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʬʠʢʩʠʨʫʝʪʩʷ ʵʢʩʧʘʥʩʠʷ ʢʦʥʮʝʧʪʘ ʚ ʥʦʚʳʝ ʜʠʩʢʫʨʩʠʚʥʳʝ ʥʠʰʠ, 
ʥʘʧʨʠʤʝʨ, ʚ ʪʝʢʩʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʣʦʥʪʝʨʩʪʚʦʤ ʠ ʧʦʜʜʝʨʞʢʦʡ ʫʯʘʩʪʥʠʢʦʚ ʉɺʆ, ʛʜʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ 
ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʦʨʘʣʴʥʳʤ ʜʦʣʛʦʤ ʠ ʩʦʣʠʜʘʨʥʦʩʪʴʶ. ʅʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʅʂʈʗ, ʪʘʢʠʝ ʢʘʢ ʢʦʨʧʫʩ ʩʦ-
ʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʦʟʜʘʥ ʠ ʨʘʩʰʠʨʝʥ ʚ ʭʦʜʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʣʘʪʬʦʨʤʳ, ʦʩʦʙʝʥʥʦ ʮʝʥʥʳ 
ʜʣʷ ʘʥʘʣʠʟʘ ʠʤʝʥʥʦ ʵʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʤʝʜʠʘʜʠʩ-
ʢʫʨʩ ʥʦʚʳʭ ʤʝʜʠʘ ʠ ʥʝʬʦʨʤʘʣʴʥʦʡ ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʩʠʥʦʥʠʤʠʯʝʩʢʠʡ ʨʷʜ ʢʦʥʮʝʧʪʘ ʪʘʢʞʝ ʧʨʝʪʝʨʧʝʚʘʣ 
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ʠʟʤʝʥʝʥʠʷ. ɽʩʣʠ ʚ ʥʘʯʘʣʝ 2000-ʭ ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʦʥʠʤʦʚ ʠʣʠ ʩʤʳʩʣʦʚʳʭ ʟʘʤʝʥ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʙʦʣʝʝ ʥʝʡʪʨʘʣʴʥʳʝ ʠʣʠ ʧʨʘʚʦʚʳʝ ʧʦʥʷʪʠʷ (çʟʘʢʦʥʥʦʩʪʴè, çʧʨʘʚʜʘè, çʯʝʩʪʥʦʩʪʴè), ʪʦ ʢ 2020-ʤ ʛʦʜʘʤ ʚ 
ʦʬʠʮʠʘʣʴʥʦʤ ʜʠʩʢʫʨʩʝ ʜʦʤʠʥʠʨʫʶʪ ʠʜʝʦʣʦʛʠʯʝʩʢʠ ʥʘʛʨʫʞʝʥʥʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʪʘʢʠʝ ʢʘʢ çʩʫʚʝʨʝʥʥʘʷ 
ʜʝʤʦʢʨʘʪʠʷè ʠʣʠ çʤʥʦʛʦʧʦʣʷʨʥʳʡ ʤʠʨè, ʢʦʪʦʨʳʝ ʚʙʠʨʘʶʪ ʚ ʩʝʙʷ ʯʘʩʪʴ ʩʝʤʘʥʪʠʢʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, 
ʩʚʷʟʳʚʘʷ ʝʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʫʚʝʨʝʥʠʪʝʪʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʪʫʩʦʤ ʩʪʨʘʥʳ. ʕʪʦʪ ʩʝʤʘʥʪʠʯʝ-
ʩʢʠʡ ʩʜʚʠʛ ʦʪ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʤʫ ʠ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʤʫ ʥʘʧʦʣʥʝʥʠʶ ʷʚʣʷʝʪ-
ʩʷ ʢʣʶʯʝʚʳʤ ʪʨʝʥʜʦʤ, ʚʳʷʚʣʝʥʥʳʤ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʚʦʣʶʮʠʷ ʢʦʥʮʝʧʪʘ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʚ ʨʦʩʩʠʡʩʢʦʤ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʩ 2000 
ʧʦ 2024 ʛʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʥʳʡ ʧʨʦʮʝʩʩ ʝʛʦ ʧʦʩʪʦʷʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʘʢʪʫʘʣʴʥʳʤ ʧʦʣʠʪʠ-
ʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʟʘʜʘʯʘʤ. ʆʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʘʧʨʦʩʘ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʚ 
ʥʘʯʘʣʝ ʚʝʢʘ ʢʦʥʮʝʧʪ ʧʣʘʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʣʝʛʠʪʠʤʘʮʠʠ, 
ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʥʘʨʨʘʪʠʚʳ ʦ ʩʠʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʨʘʚʜʝ ʠ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʤ ʩʫʚʝʨʝ-
ʥʠʪʝʪʝ. ɽʛʦ ʩʝʤʘʥʪʠʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʟʘʩʪʳʚʰʝʡ, ʘ ʧʨʦʜʦʣʞʘʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʨʝʘʛʠʨʫʷ ʥʘ ʚʳʟʦʚʳ ʚʨʝʤʝʥʠ, 
ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʥʝ ʪʦʣʴʢʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ, ʥʦ ʠ ʢʫʣʴʪʫʨʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ 
ʣʘʥʜʰʘʬʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫ-
ʤʝʥʪʦʚ ʢʦʨʧʫʩʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʦʥʢʠʝ, ʥʦ ʢʨʘʡʥʝ 
ʚʘʞʥʳʝ ʩʤʳʩʣʦʚʳʝ ʩʜʚʠʛʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʚ ʦʙʱʝʩʪʚʝ. 
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ʌɻɹʆʋ ɺʆ çʊʦʣʴʷʪʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆʨʣʦʚʘ ʄʘʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 
 ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʊʦʣʴʷʪʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʝʪʝʚʳʝ ʉʄʀ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 
ʵʣʝʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʥʦʚʦʩʪʥʳʭ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʧʫʙʣʠ-
ʢʘʮʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʰʠʨʥʳʡ ʤʘʩʩʠʚ ʜʘʥ-
ʥʳʭ ʚ ʫʧʨʦʱʝʥʥʦʡ ʬʦʨʤʝ, ʥʦ ʠ ʩʜʝʣʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ 
ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʚ ʩʝʪʝʚʳʭ ʉʄʀ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʥʘ ʧʨʝʜʤʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʟʫʘʣʠʟʘ-
ʮʠʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ, ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, 
ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ 
ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʬʦʨʤʣʝʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʚ ʩʝʪʝʚʳʭ ʉʄʀ ʍʘ-
ʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ, 
ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʦʥʪʝʥʪ, ʩʝʪʝʚʳʝ ʉʄʀ.  
 

DATA VISUALIZATION IN ONLINE MEDIA PUBLICATIONS IN KHABAROVSK KRAI 
 

Kozenko Eva Kirillovna 
 

Scientific adviser: Orlova Marina Viktorovna 
 

Abstract: In the modern media landscape, Russian online media outlets actively utilize visualization elements 
in the design of news, analytical, entertainment, and other publications. Visual content not only allows for the 
presentation of extensive data in a simplified form but also makes the information more accessible. The aim of 
this study is to analyze publications in online media in Khabarovsk Krai for their use of visualization. The study 
utilized methods such as content analysis, typological analysis, structural analysis, comparative analysis, and 
modeling. The study examined and highlighted the key features and shortcomings of visual content design in 
online media in Khabarovsk Krai. 
Key words: big data, visualization, visual content, visualization tools, artificial intelligence, multimedia content, 
online media. 

  
ʇʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ ʚ ʞʫʨʥʘʣʠʩʪ-

ʢʦʡ ʩʬʝʨʝ. ʅʘ ʩʤʝʥʫ ʢʣʘʩʩʠʯʝʩʢʠʤ ʉʄʀ ʧʨʠʰʣʠ ʮʠʬʨʦʚʳʝ ï ʥʦʚʦʩʪʥʳʝ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʳ, ʦʥʣʘʡʥ-
ʞʫʨʥʘʣʳ, ʩʘʡʪʳ ʠ ʪ.ʜ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʘʢʞʝ ʧʦʣʫʯʠʣʠ ʩʦʮʠ-
ʘʣʴʥʳʝ ʩʝʪʠ ʠ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣʳ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʯʪʠ ʢʘʞʜʦʝ ʠʥʪʝʨʥʝʪ-ʉʄʀ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʪʘʢʠʭ 
ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʢʦʪʦʨʳʡ 
ʧʦʤʦʛʘʝʪ ʫʧʨʦʩʪʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʦʥʝʩʪʠ ʝʝ ʜʦ ʯʠʪʘʪʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʝʥʪ ʠʣʣʶʩʪʨʠ-
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ʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʨʘʟʚʣʝʢʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦ-
ʚʳʝ ʠʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʫʥʠʢʘʣʴʥʳʡ ʤʝʜʠʘʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴʩʷ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ, 
ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʝʪ ʠ ʫʜʝʨʞʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʘʫʜʠʪʦʨʠʠ.  

ʇʦʣʴʟʘ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʞʫʨʥʘʣʠʩʪʩʢʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʥʘʫʯʥʦ ʜʦʢʘʟʘʥʘ. ʊʘʢ, ʚ 
ʩʚʦʝʤ ʧʦʩʦʙʠʠ çɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʢʘʢ ʪʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʞʫʨʥʘʣʠʩʪʠʢʠè 
ɺʝʯʢʘʥʦʚʘ ʄ. ʉ. ʦʪʤʝʯʘʝʪ ʩʣʝʜʫʶʱʝʝ: ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦ-
ʩʦʙʦʚ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʞʫʨʥʘʣʠʩʪʠʢʝ. ʇʨʠ ʧʦʤʦʱʠ ʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʨʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ 
ʫʥʠʢʘʣʴʥʳʡ ʠ ʜʦʩʪʫʧʥʳʡ ʤʝʜʠʘʢʦʥʪʝʥʪ, ʩʧʦʩʦʙʥʳʡ ʚʦʚʣʝʢʘʪʴ ʘʫʜʠʪʦʨʠʶ ʚ ʩʫʪʴ ʤʘʪʝʨʠʘʣʘ [1, ʩ. 46].  

ɸʚʪʦʨʳ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ çʊʝʭʥʦʣʦʛʠʠ ʤʝʜʠʘʪʝʢʩʪʘè ɽʨʦʬʝʝʚʘ ʀ. ɺ., ʉʘʬʨʦʥʦʚʘ ʆ. ɺ., ʊʠʭʦʤʠ-
ʨʦʚ ɺ. ɸ. ʪʘʢʞʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʨʠʜʘʶʪ ʤʘʪʝʨʠʘʣʫ ʫʟʥʘʚʘʝʤʦʩʪʴ, 
ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʫʩʚʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢ, ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʬʠʯʝ-
ʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ [2]. 

ɽʱʝ ʚ 1997 ʛʦʜʫ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʪʩʢʠʡ ʫʯʝʥʳʡ ʗʢʦʙ ʅʠʣʴʩʝʥ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚ ʙʦʣʴʰʠʥ-
ʩʪʚʝ ʩʣʫʯʘʝʚ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʦʣʠʩʪʳʚʘʶʪ ʦʙʲʝʤʥʳʡ ʪʝʢʩʪ ʠ ʥʝ ʠʟʫʯʘʶʪ ʝʛʦ ʜʦʩʢʦʥʘʣʴʥʦ. ʅʘ 
ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʦʥ ʩʜʝʣʘʣ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ ʥʘʛʣʷʜʥʦʝ ʦʪʦʙ-
ʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ï ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʯʫʚʩʪʚ, ʦʙʦʩʪʨʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠ ʠʥʪʝʨʝʩ ʠʥ-
ʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʷ [4].  

ɺ ʩʝʪʝʚʳʭ ʉʄʀ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʦʪʦ-
ʛʨʘʬʠʷʤʠ ʠ ʚʠʜʝʦ ʠʟ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ ʦʬʠʮʠʘʣʴʥʳʭ ʚʝʜʦʤʩʪʚ, ʘ ʪʘʢʞʝ ʤʝʜʠʘʢʦʥʪʝʥʪʦʤ, ʩʛʝʥʝʨʠʨʦʚʘʥ-
ʥʳʤ ʧʨʠ ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʅʝʢʦʪʦʨʳʝ ʉʄʀ ʧʨʦʠʟʚʦʜʷʪ ʫʥʠʢʘʣʴʥʳʡ ʚʠ-
ʟʫʘʣʴʥʳʡ ʢʦʥʪʝʥʪ: ʬʦʪʦʨʝʧʦʨʪʘʞ, ʚʠʜʝʦʨʝʧʦʨʪʘʞ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, ʚʠʜʝʦʧʨʦʩʳ, ʘʚʪʦʨʩʢʠʝ ʧʨʦʛʨʘʤ-
ʤʳ, ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʬʠʣʴʤʳ. ʈʘʩʩʤʦʪʨʠʤ ʧʫʙʣʠʢʘʮʠʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʉʄʀ ʙʦ-
ʣʝʝ ʜʝʪʘʣʴʥʦ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʘʛʝʥʪʩʪʚʦ AmurMedia ʚ ʦʩʥʦʚʥʦʤ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʩʘʡʪʘ. ʊʘʤ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʥʦʚʦʩʪʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʪʝ-
ʤʳ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʦʪʦʛʨʘʬʠʷʤʠ, ʘ ʪʘʢʞʝ ʬʦʪʦ-
ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʤʠ ʠʟ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ. ʇʫʙʣʠʢʘʮʠʠ ʦ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʦʙʳʪʠʷʭ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʬʦ-
ʪʦʛʨʘʬʠʷʤʠ, ʩʜʝʣʘʥʥʳʤʠ ʞʫʨʥʘʣʠʩʪʘʤʠ ʠʟʜʘʥʠʷ.  

 

 
ʉʡʪ. 1. ɻʡʠʬʙʤʵʦʧʞ ʧʭʧʩʥʤʞʦʡʞ ʦʧʛʧʪʫʦʧʜʧ ʡ ʩʞʣʤʙʥʦʧʜʧ ʣʧʦʫʞʦʫʙ ʦʙ ʪʙʢʫʞ ʁɹ AmurMedia 

 
ʂʨʦʤʝ ʥʦʚʦʩʪʥʦʛʦ ʠ ʨʝʢʣʘʤʥʦʛʦ ʢʦʥʪʝʥʪʘ ʥʘ ʩʘʡʪʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʟʚʣʝʢʘ-

ʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʩʪʘʪʴʠ, ʩʦʚʝʪʳ ʵʢʩʧʝʨʪʦʚ, ʠʥʪʝʨʚʴʶ, ʪʝʩʪʳ ʠ ʩʧʝʮʧʨʦʝʢʪʳ. 
ʆʥʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ ʢʘʨʪʠʥʢʘʤʠ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤʠ ʠʩʢʫʩʩʪʚʝʥ-
ʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ.  
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʉʡʪ. 2. ɻʡʠʬʙʤʵʦʧʞ ʧʭʧʩʥʤʞʦʡʞ ʧʩʡʜʡʦʙʤʵʦʧʜʧ ʣʧʦʫʞʦʫʙ ʦʙ ʪʙʢʫʞ ʁɹ AmurMedia 

 
ʀʥʬʦʨʤʘʛʝʥʪʩʪʚʦ ʪʘʢʞʝ ʨʘʟʤʝʱʘʝʪ ʠʟʜʘʚʘʝʤʳʡ ʢʦʥʪʝʥʪ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʤʝʩʩʝʥʜʞʝʨʘʭ ï 

çɺʂʦʥʪʘʢʪʝè, çʆʜʥʦʢʣʘʩʩʥʠʢʠè, çʗʥʜʝʢʩ ɼʟʝʥè ʠ Telegram. ʈʘʩʩʤʦʪʨʠʤ ʢʘʥʘʣ ʠʟʜʘʥʠʷ ʚ ʧʦʧʫʣʷʨʥʦʤ 
ʤʝʩʩʝʥʜʞʝʨʝ Telegram. ɺ ʥʝʤ ʧʫʙʣʠʢʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʩʘʡʪʝ. ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ 
ʧʫʙʣʠʢʘʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʝʥʪ: ʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʪʦʛʨʘʬʠʠ ʠ ʚʠʜʝʦ ʠʟ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ ʠ 
ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʬʠʣʴʥʳʭ ʚʝʜʦʤʩʪʚ, ʢʘʨʪʦʯʢʠ, ʘ ʪʘʢʞʝ ʢʘʨʪʠʥʢʠ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʀʀ.  

 

 
ʉʡʪ. 3. ɻʡʠʬʙʤʵʦʴʢ ʣʧʦʫʞʦʫ ʛ ʫʞʤʞʜʩʙʥ-ʣʙʦʙʤʞ ʁɹ AmurMedia 

 
ɽʱʝ ʦʜʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʉʄʀ ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ DVHAB ï ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ 

ʥʘ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦ ʍʘʙʘʨʦʚʩʢʝ ʠ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ. ʅʘ ʩʘʡʪʝ ʧʫʙʣʠʢʫʶʪʩʷ ʤʘ-
ʪʝʨʠʘʣʳ ʥʘ ʨʘʟʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ, ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʪʝʤʳ, ʘ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴ-
ʥʳʡ ʢʦʥʪʝʥʪ ʚ ʚʠʜʝ ʩʧʝʮʧʨʦʝʢʪʦʚ, ʨʝʧʦʨʪʘʞʝʡ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʉʄʀ, ʥʦ-
ʚʦʩʪʥʳʝ ʟʘʤʝʪʢʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʬʦʪʦʛʨʘʬʠʡ ʠ ʚʠʜʝʦ, ʩʜʝʣʘʥʥʳʭ ʢʦʨʨʝʩʧʦʥʜʝʥʪʘʤʠ ʠʣʠ 
ʞʝ ʚʟʷʪʳʤʠ ʠʟ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ ʧʨʦʬʠʣʴʥʳʭ ʚʝʜʦʤʩʪʚ: ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʍʘʙʘʨʦʚʩʢʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢʨʘʷ, 
ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʄʏʉ, ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʜʨʫʛʠʭ.  
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ʉʡʪ. 4. ɻʡʠʬʙʤʵʦʧʞ ʧʭʧʩʥʤʞʦʡʞ ʠʙʥʞʫʧʣ ʦʙ ʨʧʩʫʙʤʞ DVHAB 

 
DVHAB ʪʘʢʞʝ ʩʣʘʚʠʪʩʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʦʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʰʠʨʦʢʠʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘ ʚʩʝʭ ʛʦ-

ʨʦʜʩʢʠʭ ʩʦʙʳʪʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. ɺ ʝʛʦ ʯʠʩʣʦ ʚʭʦʜʷʪ ʬʦʪʦʨʝʧʦʨʪʘʞʠ, 
ʩʪʘʪʴʠ ʥʘ ʪʝʤʫ ɾʂʍ, ʧʦʣʠʪʠʢʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʪʘʢ ʜʘʣʝʝ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʩʧʝʮʧʨʦʝʢʪʳ: 
çDVHAB ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘè, çɻʠʜ ʧʦ ʚʢʫʩʫè, çɻʦʨʦʜʩʢʠʝ ʭʨʦʥʠʢʠè. ʇʦʩʣʝʜʥʠʡ ʧʨʠʟʚʘʥ ʨʘʩʩʢʘʟʘʪʴ 
ʯʠʪʘʪʝʣʷʤ ʦʙ ʫʥʠʢʘʣʴʥʦʡ ʠʩʪʦʨʠʠ ʍʘʙʘʨʦʚʩʢʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʴ ʝʛʦ ʫʥʠʢʘʣʴʥʳʝ ʣʦʢʘʮʠʠ. ʉʪʘʪʴʠ ʩʦ-
ʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʘʪʝ ʣʦʥʛʨʠʜʘ, ʥʘʧʦʣʥʝʥʳ ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʯʠʪʘʪʝʣʴ ʤʝʥ-
ʪʘʣʴʥʦ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʵʧʦʭʫ ʪʦʛʦ ʚʨʝʤʝʥʠ. 

 

 
ʉʡʪ. 5. ʊʣʩʡʦʱʧʫ ʨʬʚʤʡʣʙʯʡʡ ʪʨʞʯʨʩʧʞʣʫʙ, ʧʨʬʚʤʡʣʧʛʙʦʦʧʜʧ ʦʙ ʪʙʢʫʞ DVHAB 

 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʪʨʫʜʥʠʢʠ ʨʝʜʘʢʮʠʠ ʫʜʝʣʷʶʪ ʚʝʜʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣʘ, 

ʢʦʪʦʨʳʝ ʥʘʧʦʣʥʷʶʪ ʥʦʚʦʩʪʥʳʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ, ʠʥʪʝʨʚʴʶ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ. ɺʠʟʫʘʣʠʟʘʮʠʷ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʬʦʪʦʛʨʘʬʠʷʤʠ, ʢʦʥʪʝʥʪʦʤ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤ ʀʀ, ʨʝʞʝ ï ʠʥʬʦʛʨʘʬʠʢʦʡ, ʤʝ-
ʤʘʤʠ. ʆʨʠʛʠʥʘʣʴʥʳʡ ʬʦʪʦ ʠ ʚʠʜʝʦʢʦʥʪʝʥʪ ʧʦʤʝʯʘʶʪʩʷ ʬʠʨʤʝʥʥʦʡ ʚʦʪʝʨʤʘʨʢʦʡ çDVHABè, ʢʦʪʦʨʘʷ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ. 
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XV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʉʡʪ. 6. ɻʡʠʬʙʤʡʠʙʯʡʸ ʨʬʚʤʡʣʙʯʡʢ ʛ ʫʞʤʞʜʩʙʥ-ʣʙʦʙʤʞ DVHAB 

 
ʇʝʨʝʡʜʝʤ ʢ ʘʥʘʣʠʟʫ ʝʱʝ ʦʜʥʦʛʦ ʉʄʀ ï ʧʦʨʪʘʣʫ çɻʫʙʝʨʥʠʷ ʆʥ-ʃʘʡʥè. ʅʘ ʩʘʡʪʝ ʠʟʜʘʥʠʷ ʧʫʙʣʠ-

ʢʫʶʪʩʷ ʥʦʚʦʩʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʝ 
ʪʝʤʳ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʠ ʦʨʠʛʠʥʘʣʴʥʳʡ ʢʦʥʪʝʥʪ ï ʥʘʫʯʥʦ-
ʧʦʧʫʣʷʨʥʳʝ, ʥʦʚʦʩʪʥʳʝ ʩʪʘʪʴʠ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʢʦʥʪʝʥʪʘ ʚ ʥʠʭ ʚʳʧʦʣʥʝʥʘ ʚ ʞʘʥʨʝ ʬʦʪʦʨʝʧʦʨʪʘʞʘ, ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʛʨʘʬʠʢʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʥʦʚʦʩʪʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʪʝʤʘʪʠ-
ʯʝʩʢʠʭ ʠʣʠ ʩʪʦʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ, ʚʟʷʪʳʭ ʠʟ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʍʘʙʘ-
ʨʦʚʩʢʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢʨʘʷ, ʧʨʦʬʠʣʴʥʳʭ ʚʝʜʦʤʩʪʚ. ʂʦʥʪʝʥʪ, ʩʦʟʜʘʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʀʀ, ʞʫʨʥʘʣʠʩʪʘʤʠ 
ʠʟʜʘʥʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 

 
ʉʡʪ. 7. ɻʡʠʬʙʤʡʠʙʯʡʸ ʦʧʛʧʪʫʦʧʜʧ ʡ ʩʞʣʤʙʥʦʧʜʧ ʣʧʦʫʞʦʫʙ  
ʦʙ ʪʙʢʫʞ ʪʞʫʞʛʧʜʧ ʡʠʝʙʦʡʸ çɼʬʚʞʩʦʡʸ ʇʦ-ʄʙʢʦè 

 
ʂʨʦʤʝ ʩʘʡʪʘ, ʩʦʪʨʫʜʥʠʢʠ ʨʝʜʘʢʮʠʠ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣʘ. ɿʜʝʩʴ ʧʫʙʣʠʢʫʶʪʩʷ 

ʛʣʘʚʥʳʝ ʥʦʚʦʩʪʠ ʍʘʙʘʨʦʚʩʢʘ ʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʅʦʚʦʩʪʥʳʝ 
ʧʫʙʣʠʢʘʮʠʠ ʦʬʦʨʤʣʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʬʦʪʦʛʨʘʬʠʡ ʠ ʚʠʜʝʦ (ʩʪʦʢʦʚʳʝ, ʚʟʷʪʳʝ ʠʟ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ ʠ 
ʦʨʠʛʠʥʘʣʴʥʳʝ).  

ʅʝʨʝʜʢʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʦʥʪʝʥʪ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʝʱʝ ʦʜʥʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʤʝʜʠʘʭʦʣʜʠʥʛʘ ï 
ʪʝʣʝʚʠʜʝʥʠʝʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʥʦʚʦʩʪʥʳʝ ʩʶʞʝʪʳ ʩ ʧʨʦʛʨʘʤʤʳ çʅʦʚʦʩʪʠè, çʄʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷè, ʘ 
ʪʘʢʞʝ ʚʳʧʫʩʢʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ çʋʪʨʦ ʩ ɻʫʙʝʨʥʠʝʡè, çɻʦʚʦʨʠʪ ɻʫʙʝʨʥʠʷè, çʇʦʣʠʪʧʨʘʡʤè, çʆʪ 
ʧʝʨʚʦʛʦ ʣʠʮʘè, çɺ ʢʨʫʛʫ ʩʝʤʴʠè, çɺʨʝʤʷ ʩʝʣʘè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʯʠʪʘʪʝʣʠ ʤʦʛʫʪ ʧʦʩʤʦʪʨʝʪʴ ʩʶʞʝʪʳ ʠ 
ʚʳʧʫʩʢʠ ʚ ʟʘʧʠʩʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʦʡ ʬʫʥʢʮʠʝʡ.  


























































































































































































































































































































































