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ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʜʘʥʥʳʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʚʢʣʶʯʘʷ 

ʮʝʥʪʨ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʰʢʦʣʳ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʤʝʩʪʘ ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʦʢʣʦʥʝʥʠʷ, ʩʠʩʪʝʤʳ ʩʚʷʟʠ, 

ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʩʪʘʥʮʠʠ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʣʥʫʶ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ 

ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʦʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʙʨʠʜʥʳʭ 

ʤʠʢʨʦʵʣʝʢʪʨʦʩʪʘʥʠʡ ʩ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

ʩʝʣʴʩʢʠʡ ʦʙʲʝʢʪ, ʪʠʧʠʯʥʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ. 

 

FORECASTING CONSUMER DEMAND OF RURAL OBJECTS WHEN 

CREATING PROJECTS OF DECENTRALIZED ENERGY SUPPLY  

WITH RENEWABLE ENERGY  
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Abstract: The article outlines the qualitative and quantitative categories of 

requirements of rural consumers of electricity remote from a centralized electric 

network. Types of typical power consumption are considered, indicating the main 

areas of electricity use and their purpose. The indicators determining the quality of 

electricity for decentralized consumers are given. The predicted data on electricity 

consumption for home use of electricity, as well as for use in public places, including 

the center of a settlement, administrative buildings, schools, a health center, places of 

religious worship, communication systems, water pumping stations and battery 

charging stations, are presented. The given power consumption data make it possible 

to determine the total installed capacity of electrical equipment and the estimated 

energy consumption. The projected consumer demand for electricity is used to create 

projects for decentralized power supply systems in rural areas using hybrid 

microelectric power with renewable energy sources. 

Key words: decentralized electricity supply, renewable energy sources, quality 

of electricity, quantitative characteristics of electricity supply, consumer demand for 

electricity, rural facility, typical electricity consumption. 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʩʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ 

ʫʜʘʣʝʥʥʳʭ ʩʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʨʦʩʪ ʠʣʠ ʩʥʠʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʚʣʠʷʶʪ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʫ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ. ʅʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠ ʩʪʦʠʤʦʩʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʣʘʩʪʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʠ ʠʭ ʨʦʩʪ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʩʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩ ̫ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

(ʕʕ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 56124.2-2014 [2] ʢʘʯʝʩʪʚʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ: 

- ʚʨʝʤʝʥʥʫ  ʁʜʦʩʪʫʧʥʦʩʪʴ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʕʕ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ; 

- ʢʘʯʝʩʪʚʦ ʕʕ, ʥʝ ʫʭʫʜʰʘʶʱʝʝ ʧʨʦʠʟʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ ʠ ʥʝ 

ʫʤʝʥʴʰʘʶʱʝʝ ʩʨʦʢ ʩʣʫʞʙʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʙʫʝʤʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʫʯʠʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʯʠʩʣʫ ʯʘʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʞʠʜʘʝʤʳʭ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʧʨʠʝʤʥʠʢʘ.  

ɺʠʜʳ ʪʠʧʠʯʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʕʕ ʠ ʥʘʟʥʘʯʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1  

ɺʠʜʳ ʪʠʧʠʯʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 
ʅʘʟʥʘʯʝʥʠʝ 

ɼʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʩʚʝʱʝʥʠʝ 

ɸʫʜʠʦ-, ʚʠʜʝʦʘʧʧʘʨʘʪʫʨʘ 

ʍʦʣʦʜʠʣʴʥʳʝ ʧʨʠʙʦʨʳ 

ɹʳʪʦʚʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʪʠʨʘʣʴʥʳʝ ʤʘʰʠʥʳ 

ʋʪʶʛʠ, ʧʨʦʯʝʝ 

ɼʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ, ʮʝʨʢʚʠ, 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠ ʪ.ʜ.) 

ʅʘʟʥʘʯʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ ʜʣʷ  ʜʦʤʘʰʥʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʦʙʳʯʥʦ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʙʦʣʝʝ ʤʦʱʥʳʭ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ 

ʆʩʚʝʱʝʥʠʝ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ 

ʂʦʣʣʝʢʪʠʚʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʫʩʪʘʥʦʚʢʠ ʇʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʚʠʛʘʪʝʣʝʡ 

 

ʋʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 

ʠʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʦʞʠʜʘʝʤʦʡ (ʪʨʝʙʫʝʤʦʡ) ʫʩʣʫʛʠ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʕʕ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ  ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [2] ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʕʕ ʧʦʪʨʝʙʠʪʝʣʶ: 

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʕʕ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʯ/ʩʫʪ.; 

- ʛʦʜʦʚʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʕʕ, %/ʛʦʜ; 

- ʪʨʝʙʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ ʕʕ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʠ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʕʕ ʧʦʩʪʘʚʢʘ ʕʕ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ([2], ʪʘʙʣʠʮʘ 

ɺ1, ʩ.) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

ʂʘʪʝʛʦʨʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 
ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʫʩʣʫʛʠ, ʯ/ʜʝʥʴ* 

ʆʙʝʩʧʝʯʝʥʠʝ 

ʕʕ, %/ʛʦʜ 

ʊʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

1 2 3 1 2 3 

24ʯ Ó 

99 

Ó 

98 

Ó 

97 
NUU 1,0¢D°  

1¢D° f ɻʮ 

TDH Ò 3 % 

NUU 15,0¢D°  

2¢D° f ɻʮ 

TDH Ò 5 % 

NUU 2,0¢D°  

3¢D° f ɻʮ 

TDH Ò 10 % 
16 Ò ʭ < 24    

8 Ò ʭ < 16    

4 Ò ʭ < 8    

ʭ < 4    

ʇʨʠʤʝʯʘʥʠʝ *ʉʠʩʪʝʤʳ ʩ ʪʨʝʙʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʚʳʰʝ 

ʠʣʠ ʥʠʞʝ ʫʢʘʟʘʥʥʳʭ ʚʝʣʠʯʠʥ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. 

 

ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ɻʆʉʊ ʈ 56124.2-2014 [2]. 

ʇʨʦʛʥʦʟ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʜʦʤʘʰʥʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3 [2, ʩ. 21]. 

 

ʊʘʙʣʠʮʘ 3 

ʕʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ  ʧʨʠ  ʜʦʤʘʰʥʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  
ʊʠʧ 

ʧʦʪʨʝʙʠʪʝʣʷ 

(ʧʨʠʤʝʨʳ 

ʪʠʧʠʯʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ) 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦ-ɦ

ʥʦʩʪʴ 

ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, 

ɺʪ 

ʂʦʣʠʯʝʩʪ-

ʚʦ 

ɺʨʝʤʷ 

ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚ-

ʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, 

ɺʪ 

ʉʫʪʦʯ-

ʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʆʩʚʝʱʝʥʠʝ ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ  

10 3 3 30 90 

ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

10 6 3 60 180 

ɸʫʜʠʦ-, 

ʚʠʜʝʦʘʧʧʘ-

ʨʘʪʫʨʘ 

ʈʘʜʠʦ 20 1 5 20 100 

ʊʝʣʝʚʠʜʝʥʠʝ 70 1 3 70 210 

ɺʠʜʝʦ 50 1 2 50 100 

ʆʭʣʘʞʜʝʥʠʝ ʍʦʣʦʜʠʣʴʥʠʢ 80 1 6 80 480 

ʄʦʨʦʟʠʣʴʥʠʢ 160 1 6 160 960 

ʂʦʤʬʦʨʪ ɹʳʪʦʚʦʝ 

ʵʣʝʢʪʨʦʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

100 1 0,5 100 50 

ʉʪʠʨʘʣʴʥʘʷ 

ʤʘʰʠʥʘ 

500 1 1,5 500 750 

 ʇʨʦʯʝʝ 700 1 0,5 700 350 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʧʦʣʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʘʤʠ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʥʦʩʪʠ,  
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ʩʦʩʪʘʚʣʷʝʪ 1070 ɺʪ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 3, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʦʙʲʝʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʩʫʪʢʠ, ʤʝʩʷʮ ʠ ʛʦʜ. 

ʇʨʦʛʥʦʟ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʜʘʥʥʳʤ 

ʪʘʙʣʠʮʳ 4 [2, ʩ.22]. 

 

ʊʘʙʣʠʮʘ 4 

ʕʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ  ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ 

ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, 

ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ 

ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

10 3 6 30 180 

ʍʦʣʦʜʠʣʴʥʠʢ 80 1 6 80 480 

ʉʪʝʨʠʣʠʟʘʪʦʨ 400 1 0,5 400 200 

    510 860 

 

ʇʦʣʥʦʝ ʩʫʪʦʯʥʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ W= 860 ɺʪĿʯ/ʩʫʪ. ʜʣʷ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʫʢʘʟʘʥʥʦʝ ʚ ʪʘʙʣʠʮʝ 4,  ʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʱʥʦʩʪʠ, 

ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʟʘʧʫʩʢʘ ʨʦʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ). 

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʩʫʪʦʯʥʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ  

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ   ʩ ʫʯʝʪʦʤ ʤʦʱʥʦʩʪʠ, ʪʨʝʙʫʝʤʦʡ ʜʣʷ ʟʘʧʫʩʢʘ ʨʦʪʦʨʘ 

ʛʝʥʝʨʘʪʦʨʘ, ʩʦʩʪʘʚʠʪ W= 72000 ɺʪĿʯ/ʜʝʥʴ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʩʫʪʦʯʥʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ 

ʦʩʚʝʪʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʤʠʢʨʦʬʦʥʦʤ ʩ ʫʩʠʣʠʪʝʣʝʤ ʚ  ʤʝʩʪʘʭ 

ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʦʢʣʦʥʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 5 [2, ʩ.22]. 

ʉʫʪʦʯʥʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ  ʮʝʥʪʨʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʜʘʥʥʳʤ 

ʪʘʙʣʠʮʳ 6 [2, ʩ.22]. 

 

ʊʘʙʣʠʮʘ 5 

ʕʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ  ʚ ʤʝʩʪʘʭ ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʦʢʣʦʥʝʥʠʷ  
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ 

ʦʜʥʦʛʦ ʧʨʠʙʦʨʘ, 

ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

10 3 2 30 60 

ʄʠʢʨʦʬʦʥ + 

ʫʩʠʣʠʪʝʣʴ 

50 1 6 50 60 

    80 120 

 

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʩʫʪʦʯʥʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʤʝʩʪʘʭ ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʦʢʣʦʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 120 ɺʪĿʯ/ʜʝʥʴ 

ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 80 ɺʪ. 
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ʊʘʙʣʠʮʘ 6  

ʕʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʮʝʥʪʨʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ  
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

10 4 6 40 240 

ʊʝʣʝʚʠʟʦʨ 70 1 5 70 350 

ʈʘʜʠʦ 20 1 5 20 100 

    130 690 

 

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʩʫʪʦʯʥʦʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʮʝʥʪʨʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 690 ɺʪĿʯ/ʜʝʥʴ 

ɺʪĿʯ/ʜʝʥʴ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 130 ɺʪ. 

ʇʨʦʛʥʦʟ ʩʫʪʦʯʥʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʩʚʝʪʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ 

ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʚ ʩʝʣʴʩʢʦʡ ʰʢʦʣʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʥʘ ʩʪʘʥʮʠʷʭ ʜʣʷ ʟʘʨʷʜʢʠ  ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʠ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 7 [2, ʩ.22-23]. 

ʇʨʦʛʥʦʟ ʩʫʪʦʯʥʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʩʚʷʟʠ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 8 [2, ʩ.22-23]. 

 

ʊʘʙʣʠʮʘ 7  

ʕʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ  ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʚ ʰʢʦʣʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ 
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ 

ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʉʝʣʴʩʢʘʷ ʰʢʦʣʘ 
ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

10 6 6 60 360 

    60 360 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʤʝʱʝʥʠʷ 
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ 

ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

10 2 6 20 120 

    20 120 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ 
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ 

ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

18 30 6 540 3240 

    540 3240 

ʉʪʘʥʮʠʷ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ 
ʆʩʚʝʪʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

500 1 10 500 5000 

    500 5000 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʩʫʪʦʯʥʦʤʫ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʶ ʥʘ ʦʩʚʝʱʝʥʠʝ ʚ 

ʩʝʣʴʩʢʦʡ ʰʢʦʣʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʪʘʥʮʠʷʭ ʜʣʷ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 7, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʦʙʲʝʤ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 5000 ɺʪĿʯ/ʜʝʥʴ ʧʨʠ ʧʦʣʥʦʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʨʘʚʥʦʡ 1220 ɺʪ. 

 

ʊʘʙʣʠʮʘ 8  

ʕʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ  ʩʠʩʪʝʤ ʩʚʷʟʠ 
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ 

ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʉʠʩʪʝʤʘ 100 1 2 100 200 

    100 200 

 

ʇʨʦʛʥʦʟ ʩʫʪʦʯʥʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʜʣʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʦ ʜʘʥʥʳʤ 

ʪʘʙʣʠʮʳ 9 [2, ʩ.23]. 

 

ʊʘʙʣʠʮʘ 9  

ʕʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ  ʥʘʩʦʩʦʤ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠ ̫
ʆʙʦʨʫʜʦʚʘʥʠʝ ʄʦʱʥʦʩʪʴ 

ʦʜʥʦʛʦ 

ʧʨʠʙʦʨʘ, ɺʪ 

ʂʦʣʠʯʝʩʪʚʦ ɺʨʝʤʷ 

ʨʘʙʦʪʳ, 

ʯ/ʜʝʥʴ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ɺʪ 

ʉʫʪʦʯʥʘʷ 

ʵʥʝʨʛʠʷ, 

ɺʪĿʯ/ʜʝʥʴ 

ʅʘʩʦʩ 1500 4 12 6000 72000 

    6000 72000 

 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʦʙʲʝʤ  ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

W= 72000 ɺʪĿʯ/ʜʝʥʴ ʧʨʠ  ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʈʫʩʪ = 6000 ɺʪ.  ʅʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʶ ʩʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 

10 [2, ʩ.9], ʦʪʨʘʞʘʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ  ʧʨʠ ʚʳʙʦʨʝ ʩʪʨʫʢʪʫʨ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʧʦʜʩʠʩʪʝʤʳ ʛʝʥʝʨʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ [1-7]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 10 ʢʘʪʝʛʦʨʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʦʝ) ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʪʨʝʙʫʝʤʦʡ 

ʤʦʱʥʦʩʪʠ [2]. ɹʦʣʴʰʠʥʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʳʪʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ, ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ï  ʢʦ ʚʪʦʨʦʡ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 

10, ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʫʩʣʫʛ ʧʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ. 

ɼʘʥʥʳʝ ʫʨʦʚʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʦʪ 
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ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʩʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ [8-10]. 

 

ʊʘʙʣʠʮʘ 10 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

 ʂʘʪʝʛʦʨʠʷ 1 ʂʘʪʝʛʦʨʠʷ 2 ʂʘʪʝʛʦʨʠʷ 3 ʂʘʪʝʛʦʨʠʷ 4 
ʊʠʧ 

ʧʦʪʨʝʙʠʪʝʣʷ 

(ʧʨʠʤʝʨʳ 

ʪʠʧʠʯʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ) 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʫʩʣʫʛʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʫʩʣʫʛʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʫʩʣʫʛʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʫʩʣʫʛʠ 

ʦʩʚʝʱʝʥʠʝ ʠ ʘʫʜʠʦ-, 

ʚʠʜʝʦʘʧʧʘʨʘʪʫʨʘ 

ʢʘʪʝʛʦʨʠʷ 1 + 

ʭʦʣʦʜʠʣʴʥʳʝ 

ʧʨʠʙʦʨʳ + ʙʳʪʦʚʦʝ 

ʵʣʝʢʪʨʦʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʢʘʪʝʛʦʨʠʷ 2 + 

ʩʪʠʨʘʣʴʥʳʝ 

ʤʘʰʠʥʳ, ʧʨ. 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ 

ʪ.ʜ. 

ʆʙʱʝʩʪʚʝʥʥʳʝ 

ʫʩʣʫʛʠ 

ʆʙʱʝʩʪʚʝʥʥʳʝ 

ʫʩʣʫʛʠ 

ʆʙʱʝʩʪʚʝʥʥʳʝ 

ʫʩʣʫʛʠ 

ɹʠʟʥʝʩ-ʫʩʣʫʛʠ 

ʤʝʩʪʘ ʨʝʣʠʛʠʦʟʥʦʛʦ 

ʧʦʢʣʦʥʝʥʠʷ, 

ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʮʝʥʪʨʳ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʧʦʤʝʱʝʥʠʷ, ʩʠʩʪʝʤʳ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʪ.ʜ. 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ 

ʮʝʥʪʨ: ʦʩʚʝʱʝʥʠʝ, 

ʭʦʣʦʜʠʣʴʥʳʝ 

ʧʨʠʙʦʨʳ ʠ ʪ.ʜ. 

ʦʩʚʝʱʝʥʠʝ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʤʝʩʪʘʭ 

ʜʚʠʛʘʪʝʣʠ ʠ ʪ.ʜ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝ

ʥʠʷ 

ʄʠʥʠʤʘʣʴʥʦʝ 

ʯʠʩʣʦ ʧʨʠʝʤʥʠʢʦʚ 

ʏʠʩʣʦ ʧʨʠʝʤʥʠʢʦʚ 

ʙʦʣʴʰʝ 

ʤʠʥʠʤʘʣʴʥʦʛʦ 

ɺʳʩʦʢʦʝ ʯʠʩʣʦ 

ʧʨʠʝʤʥʠʢʦʚ 

ʄʦʱʥʳʝ 

ʧʨʠʝʤʥʠʢʠ 

ʅʠʟʢʘʷ ʤʦʱʥʦʩʪʴ 

ʧʨʠʝʤʥʠʢʦʚ 

ʇʨʠʝʤʥʠʢʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ 

ʅʝʢʦʪʦʨʳʝ 

ʧʨʠʝʤʥʠʢʠ 

ʷʚʣʷʶʪʩʷ 

ʤʦʱʥʳʤʠ 

ɺʳʩʦʢʘʷ 

ʤʛʥʦʚʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ ʩʢʘʯʢʦʚ 

(ʚʦʟʤʦʞʥʦ) 

ʇʦʥʠʞʝʥʥʳʡ 

ʧʨʦʬʠʣʴ 

ʧʦʪʨʝʙʣʝʥʠʷ 

 ɺʳʩʦʢʘʷ 

ʤʛʥʦʚʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ 

ʩʢʘʯʢʦʚ  

 

  ʇʝʨʝʤʝʥʥʳʡ 

ʧʨʦʬʠʣʴ 

ʧʦʪʨʝʙʣʝʥʠʷ 

 

ʇʨʝʜʧʦʣʘʛʘʝʤʘ

ʷ ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʱʥʦʩʪʴ,  

ʈ Ò 100 ɺʪ 0,1 ʢɺʪ< ʈ<0,5 

ʢɺʪ 

0,5ʢɺʪ< ʈ<2 ʢɺʪ 2ʢɺʪ Ò ʈ 

ʉʨʝʜʥʠʡ 

ʨʘʩʭʦʜ ʕʕ 

 ʟʘ 24 ʯ  

WÒ 0,5 ʢɺʪĿʯ W Ò 1,5 ʢɺʪĿʯ W <4 ʢɺʪĿʯ W < nĿ10ʢɺʪĿʯ 

 

ʇʦʩʪʘʚʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʩʝʣʴʩʢʠʤ ʧʦʪʨʝʙʠʪʝʣʷʤ  

ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʪ.ʝ. ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʠ ʩʨʝʜʥʝʛʦ 

ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺʳʚʦʜ. ɺʳʙʦʨ ʧʦʜʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɻʠʙʨʠʜʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʡ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ. ʏʘʩʪʴ 1. ʆʙʱʝʝ ʚʚʝʜʝʥʠʝ ʜʣʷ ʩʝʣʴʩʢʦʡ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ : ɻʆʉʊ ʈ 56124.1-2014 /. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2016. ï 13 ʩ. 

2. ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɻʠʙʨʠʜʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʡ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ. ʏʘʩʪʴ 2. ʀʟ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ: ɻʆʉʊ ʈ 56124.2-2014 /. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2016. 

ï 52 ʩ. 

3. ɻʆʉʊ ʈ 56124.5-2014 ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɻʠʙʨʠʜʥʳʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʡ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ. ʏʘʩʪʴ 5. 

ʕʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2016. ï 35 ʩ. 

4. ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɻʠʙʨʠʜʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʡ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ. ʏʘʩʪʴ 7-1. ɻʝʥʝʨʘʪʦʨʳ. ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʙʘʪʘʨʝʠ : ɻʆʉʊ ʈ 56124.7.1-2014 /. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2016. ï 61 ʩ.  

5. ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɻʠʙʨʠʜʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʡ 
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6. ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɻʠʙʨʠʜʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʡ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ. ʏʘʩʪʴ 4. ɺʳʙʦʨ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ : 
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ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʡ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ. ʏʘʩʪʴ 9-1. 
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ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. THE International Technical - Economic Journal. ʇʦʜ ʨʝʜ. 

ʜ-ʨʘ ʪʝʭʥ. ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʈɸʅ ʆ.ʅ. ɼʠʜʤʘʥʠʜʟʝ.  ï ˉ2, 2019. ï ʄ.: 
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ʋɼʂ 621.382 

 

ʄɸʃʆɻɸɹɸʈʀʊʅʓʁ ʐʀʈʆʂʆʇʆʃʆʉʅʓʁ ɼɽʊɽʂʊʆʈ ʉɺʏ 

 

ɸʥʜʨʠʘʥʦʚ ɸʨʪʫʨ ɺʘʣʝʨʴʝʚʠʯ 

ʅʘʯʘʣʴʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ 

ʊʘʛʘʥʨʦʛʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʚʷʟʠ ɸʆ çʊʅʀʀʉè  

ɿʠʢʠʡ ɸʥʘʪʦʣʠʡ ʅʠʢʦʣʘʝʚʠʯ 

ʢ.ʪ.ʥ., ʩ.ʥ.ʩ., ʜʦʮʝʥʪ,  

ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʀʊʀɹ ʖʌʋè  

ʂʦʯʫʙʝʡ ɸʣʝʢʩʝʡ ʉʝʨʛʝʝʚʠʯ 

ɻʫʙʘʨʝʚ ɼʤʠʪʨʠʡ ɽʛʦʨʦʚʠʯ 

ʠʥʞʝʥʝʨ-rʢʦʥʩʪʨʫʢʪʦʨ r3ʢ. 

ʊʘʛʘʥʨʦʛʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʚʷʟʠ ɸʆ çʊʅʀʀʉè  

 

ɸʥʥʦʪʘʮʠʷ: ʀʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ 1 ï 12 ɻɻʮ. ʇʨʠʚʝʜʝʥʳ ʝʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠ 

ʦʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦ 

ʥʘʧʨʷʞʝʥʠʶ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ 8 ï 12 ɻɻʮ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʜɹ. ʉʥʷʪʳ 

ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʯʘʩʪʦʪʘʭ 8 ɻɻʮ; 10 ɻɻʮ ʠ 12 ɻɻʮ, ʧʨʠ ʵʪʦʤ ʦʥʠ 

ʤʘʣʦ ʨʘʟʣʠʯʠʤʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʥʘʛʨʫʟʢʝ 1 ʢʆʤ ʠ ʩʤʝʱʝʥʠʠ 

50 ʤʢɸ. ʇʨʠ ʤʦʱʥʦʩʪʷʭ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʤʠʥʫʩ 20 ʜɹʤ ʜʦ 0 ʜɹʤ 

ʘʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʣʠʟʢʘ ʢ ʢʚʘʜʨʘʪʠʯʥʦʡ. ʇʨʠ ʤʦʱʥʦʩʪʷʭ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ ʦʪ 0 ʜɹʤ ʜʦ + 20ʜɹʤ ʘʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʣʠʞʝ ʢ ʣʠʥʝʡʥʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʦʜ, ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʜʝʪʝʢʪʦʨ, ʵʢʩʧʝʨʠʤʝʥʪ, 

ʘʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʘʨʘʤʝʪʨʳ. 
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Abstract: The characteristics of a broadband detector in the operating 

frequency range 1-12 GHz are investigated. Its schematic diagram and design 

description are given. The most detailed study of the voltage sensitivity in the 

operating frequency range 8-12 GHz. It is shown that the unevenness of sensitivity in 

this range does not exceed 1 dB. Amplitude characteristics at frequencies of 8 GHz, 

10 GHz and 12 GHz are removed, thus they are hardly distinguishable. The 

experiments were carried out at a load of 1 kOhm and a displacement of 50 ÕA. At 

input signal strengths from minus 20 dBm to 0 dBm, the amplitude characteristic is 
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close to quadratic. At input signal strengths from 0 dBm to + 20 dBm, the amplitude 

response is closer to linear. 

Key words: diode, wideband detector, experiment, amplitude characteristic, 

parameters. 

 

ɺʚʝʜʝʥʠʝ 
ʄʘʣʦʛʘʙʘʨʠʪʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʜʝʪʝʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʜʝʪʝʢʪʦʨʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ʠ ʧʨʠʸʤʥʠʢʦʚ ʧʨʷʤʦʛʦ ʫʩʠʣʝʥʠʷ 
ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, ʧʝʣʝʥʛʦʚʘʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʨʘʜʠʦʯʘʩʪʦʪ. 
ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʥʘʰʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ ʠ ʠʩʧʳʪʘʥʠʡ 
ʧʨʠʸʤʦ-ʧʝʨʝʜʘʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ, ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠ ʪʝʩʪʦʚʦʤ 
ʦʙʦʨʫʜʦʚʘʥʠʠ. ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʠ ʟʘʨʫʙʝʞʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʝʨʠʡʥʦ 
ʚʳʧʫʩʢʘʝʪ ʩʦʪʥʠ ʤʦʜʝʣʝʡ ʜʝʪʝʢʪʦʨʦʚ [1-5]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʜʝʪʝʢʪʦʨʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 
ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʂ ʜʝʪʝʢʪʦʨʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 
ʪʨʝʙʦʚʘʥʠʷ:  

- ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʦʪ 1 ʜʦ 12 ɻɻʮ; 
- ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʥʝ ʤʝʥʝʝ 150 ʤɺ/ʤɺʪ ʧʨʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʥʘʛʨʫʟʢʠ 1 ʢʆʤ ʠ ʪʦʢʝ ʩʤʝʱʝʥʠʷ 50 ʤʢɸ; 
- ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 

ʦʪ 8 ʜʦ 12 ɻɻʮ ʥʝ ʙʦʣʝʝ 1 ʜɹ; 
- ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʝ ʤʝʥʝʝ 40 ʜɹ; 
- ʧʦʣʷʨʥʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ; 
- ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 50 ʆʤ; 
- ʚʭʦʜʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴ ʪʠʧ IX ɻʆʉʊ13317, ʚʠʣʢʘ; 
- ʚʳʭʦʜʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴ ʪʠʧ IX ɻʆʉʊ13317, ʛʥʝʟʜʦ. 

ʉʭʝʤʘ ʠ ʢʦʥʩʪʨʫʢʮʠʷ 
ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ [3, 4], ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʚʦʡʩʪʚʘ 

ʜʝʪʝʢʪʦʨʘ ʫʜʘʸʪʩʷ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʨʝʟʠʩʪʠʚʥʦʡ ʚʭʦʜʥʦʡ ʮʝʧʠ. ʉʭʝʤʘ 
ʪʘʢʦʛʦ ʜʝʪʝʢʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩ. 1 ʉʭʝʤʘ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʝʪʝʢʪʦʨʘ 
 

ɼʝʪʝʢʪʦʨ ʠʤʝʝʪ ʢʦʘʢʩʠʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ʅʘ ʨʠʩʫʥʢʝ 1 R1 ï 
ʢʦʣʴʮʝʚʦʡ ʨʝʟʠʩʪʦʨ, V1 ï ʜʠʦʜ ʪʠʧʘ 3ɸ121A [6], ʉ1 ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 
ʢʦʥʜʝʥʩʘʪʦʨ. ɺʠʣʢʘ ʍ1 ʠ ʛʥʝʟʜʦ ʍ2 ʦʪʥʦʩʷʪʩʷ ʢ IX ʪʠʧʫ ɻʆʉʊ13317-89 [7]. 
ʉʦʝʜʠʥʠʪʝʣʠ ʍ1, ʍ2 ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʪʦʨʮʘʭ ʮʠʣʠʥʜʨʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʤʦʞʥʦ 
ʚʠʜʝʪʴ ʬʦʪʦ ʜʝʪʝʢʪʦʨʘ. 
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ʈʠʩ. 2 ʌʦʪʦ ʜʝʪʝʢʪʦʨʘ 

 

ʕʢʩʧʝʨʠʤʝʥʪ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩ. 3 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 
 

ɼʣʷ ʧʦʜʘʯʠ ʪʦʢʘ ʩʤʝʱʝʥʠʷ ʥʘ ʜʝʪʝʢʪʦʨ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʫʣʴʪ ʩʤʝʱʝʥʠʷ, ʬʦʪʦ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʦ 
ʥʘ ʨʠʩʫʥʢʝ 4. ʀʟ ʨʠʩʫʥʢʘ 4 ʚʠʜʥʦ, ʯʪʦ ʧʫʣʴʪ ʧʦʟʚʦʣʷʝʪ ʧʣʘʚʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʪʦʢ ʩʤʝʱʝʥʠʷ ʦʪ 0 ʜʦ 200 ʤʢɸ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʜʠʩʢʨʝʪʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ: 51 ʆʤ; 75 ʆʤ; 150 ʆʤ; 300 ʆʤ; 620 
ʆʤ; 750 ʆʤ; 1 ʢʆʤ; 2 ʢʆʤ; 5,1 ʢʆʤ; 10 ʢʆʤ; 100 ʢʆʤ. 

 

 
 

ʈʠʩ. 4 ʌʦʪʦ ʧʫʣʴʪʘ ʩʤʝʱʝʥʠʷ 
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ɺ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʥʠʤʘʣʘʩʴ ʯʘʩʪʦʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 1 ï 8 ɻɻʮ ʩ ʰʘʛʦʤ 1 ɻɻʮ, 

ʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 8 - 12 ɻɻʮ ʩ ʰʘʛʦʤ 0,1 ɻɻʮ. ʇʨʠ ʵʪʦʤ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʥʘʛʨʫʟʢʘ 1 ʢʆʤ ʠ ʪʦʢ ʩʤʝʱʝʥʠʷ 50 ʤʢɸ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ 2 ʤʢʩ ʠ 

ʧʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ 8 ʤʢʩ, ʚʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʤʠʥʫʩ 10 ʜɹʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʷ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʥʘ 

ʨʠʩʫʥʢʝ 5 ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ 8 ï 12 ɻɻʮ. 

ɺʦ ʚʪʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʥʠʤʘʣʠʩʴ ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʨʸʭ 

ʯʘʩʪʦʪʘʭ: 8 ɻɻʮ; 10 ɻɻʮ; 12 ɻɻʮ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 2. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʥʘ ʨʠʩʫʥʢʝ 6. ʆʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʟʣʠʯʠʤʳ ʥʘ ʨʠʩʫʥʢʝ 6 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɓu 

ʏʘʩʪʦʪʘ, 

ɻɻʮ 

Uʚʳʭ, ʤɺ ʧʨʠ 

Pʚʭ = - 10 ʜɹʤ 

ɓU,  

ʤɺ/ʤɺʪ 

ʏʘʩʪʦʪʘ, 

ɻɻʮ 

Uʚʳʭ, ʤɺ ʧʨʠ 

Pʚʭ = - 10 ʜɹʤ 

ɓU,  

ʤɺ/ʤɺʪ 

1 32 320 9,8 19 190 

2 29 290 9,9 19 190 

3 27 270 10,0 19 190 

4 25 250 10,1 18 180 

5 24 240 10,2 19 190 

6 22 220 10,3 18 180 

7 21 210 10,4 19 190 

8,1 20 200 10,5 18 180 

8,2 19 190 10,6 19 190 

8,3 19 190 10,7 18 180 

8,4 19 190 10,8 19 190 

8,5 19 190 10,9 18 180 

8,6 19 190 11,0 19 190 

8,7 19 190 11,1 18 180 

8,8 19 190 11,2 19 190 

8,9 19 190 11,3 18 180 

9,0 19 190 11,4 20 200 

9,1 19 190 11,5 18 180 

9,2 19 190 11,6 20 200 

9,3 19 190 11,7 18 180 

9,4 19 190 11,8 20 200 

9,5 19 190 11,9 19 190 

9,6 19 190 12,0 20 200 

9,7 19 190 - - - 
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ʈʠʩ. 5 ʏʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 

 

ʊʘʙʣʠʮʘ 2 

ɸʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʢʪʦʨʘ 

Pʚʭ,  

ʜɹʤ 

8 ɻɻʮ 10 ɻɻʮ 12 ɻɻʮ 

Uʚʳʭ, ʤɺ Uʚʳʭ, ʜɹʤɺ Uʚʳʭ, ʤɺ Uʚʳʭ, ʜɹʤɺ Uʚʳʭ, ʤɺ Uʚʳʭ, ʜɹʤɺ 

-20 3 9,54 2 6 2 6 

-18 4 12 4 12 4 12 

-16 6 15,5 5 13,97 6 15,5 

-14 9 19,1 8 18 8 18 

-12 13 22,3 13 22,3 13 22,3 

-10 20 26 19 25,6 20 26 

-8 29 29,2 29 29,2 29 29,2 

-6 41 32,2 41 32,2 43 32,7 

-4 59 35,4 60 35,6 61 35,7 

-2 78 37,8 82 38,3 86 38,7 

0 108 40,7 111 40,9 116 41,3 

2 137 42,7 142 43 163 44,2 

4 172 44,7 174 45 197 45,9 

6 199 45,9 207 46,3 219 46,8 

8 215 46,6 233 47,3 238 47,5 

10 236 47,4 252 48 264 48,4 

12 257 48,2 280 48,9 289 49,2 

14 286 49,1 311 49,8 328 50,3 

16 325 50,2 351 50,9 379 51,6 

18 371 51,4 412 52,3 456 53,2 

20 465 53,3 495 53,9 560 54,9 
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ʈʠʩ. 6 ɸʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʝʢʪʦʨʘ 

 

ɺʳʚʦʜʳ 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 3 ʩʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʝʪʝʢʪʦʨʘ ʉɺʏ. 

 

ʊʘʙʣʠʮʘ 3 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʝʪʝʢʪʦʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʨʘʟʤʝʨʥʦʩʪʴ ɿʘʜʘʥʦ ʀʟʤʝʨʝʥʦ 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ, ɻɻʮ 1 ï 12  1 - 12 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʥʝ ʤʝʥʝʝ ʧʨʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʥʘʛʨʫʟʢʠ 1 ʢʆʤ ʠ ʪʦʢʝ ʩʤʝʱʝʥʠʷ 50 

ʤʢɸ, ʤɺ/ʤɺʪ 

150 Ó180 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʜɹ 40 40 

ʇʦʣʷʨʥʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʇʦʣʷʨʥʦʩʪʴ ʪʦʢʘ ʩʤʝʱʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʆʤ 50 50 

ɺʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʩʦʝʜʠʥʠʪʝʣʠ ʧʦ ɻʆʉʊ13317 ʊʠʧ IX ʊʠʧ IX 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 8 ʜʦ 12 ɻɻʮ, ʜɹ 
1 1 

 

ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʝʪʝʢʪʦʨʫ ʚʳʧʦʣʥʷʶʪʩʷ.  
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ʋɼʂ 004.042 

 

ʇʈʀʄɽʅɽʅʀɽ ʂɺɸʅʊʆɺʆʁ ʌʀɿʀʂʀ 

ɺ ʊɽʍʅʆʃʆɻʀʀ ʇɽʈɽɼɸʏʀ ʀʅʌʆʈʄɸʎʀʀ 
 

ɹʝʟʥʦʩ ʆʣʴʛʘ ʉʝʨʛʝʝʚʥʘ 

ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʝʤʠʜʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʫʢʘʟʘʥʳ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʤʠ 

ʝʞʝʜʥʝʚʥʦ ʧʦʣʴʟʫʝʪʩʷ ʯʝʣʦʚʝʢ, ʠʭ ʦʧʠʩʘʥʠʝ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ. ɸ ʪʘʢʞʝ ʦʧʠʩʘʥ 

ʥʦʚʳʡ ʤʝʪʦʜ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʝ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʚʝʜʝʥʘ ʨʦʣʴ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ, ʬʝʣʴʜʲʝʛʝʨʩʢʘʷ ʩʚʷʟʴ, ʘʢʫʩʪʠʢʘ, 

ʵʣʝʢʪʨʦʩʚʷʟʴ, ʢʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ, ʢʚʘʥʪʦʚʘʷ ʪʝʣʝʧʦʨʪʘʮʠʷ. 

 

APPLICATION OF QUANTUM PHYSICS IN INFORMATION  

TRANSFER TECHNOLOGY  
 

Beznos Olga Sergeevna 

Demidenko Alexander Sergeevich 

 

Abstract: the article describes the ways of transmitting information that people 

use every day, their description and how they work. A new method of information 

transfer based on quantum physics is also described. Based on the results of the 

analysis, the role of a new way of transmitting information in human life is deduced. 

Keyword:  information transmission, courier communications, acoustics, 

telecommunications, quantum physics, quantum teleportation. 

 

ʇʨʠ ʧʦʤʦʱʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢ ʧʝʨʝʜʘʸʪ ʤʳʩʣʠ ʜʨʫʛʦʤʫ 

ʯʝʣʦʚʝʢʫ, ʪʦʪ ʝʸ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠ ʧʝʨʝʜʘʸʪ ʦʙʨʘʪʥʦ ʚ ʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʘʯʠ ʩʚʝʜʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʝʨʝʜʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʳ, ʘ 

ʧʦʩʣʝ ʧʨʝʜʩʪʘʚʠʤ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ñʥʦʩʠʪʝʣʴò, ʠ 

ñʧʨʠʸʤʥʠʢò, ʢʦʪʦʨʦʤʫ ʠʟʚʝʩʪʥʳ ʩʧʦʩʦʙʳ ʥʘʥʝʩʝʥʠʷ ʠ ʩʥʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ñʥʦʩʠʪʝʣʷò. ʅʘʧʨʠʤʝʨ, ñʥʦʩʠʪʝʣʴò ï ʵʪʦ USB-ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʴ, ʘ ñʧʨʠʸʤʥʠʢò ï 

ʢʦʤʧʴʶʪʝʨ, ʯʪʦ ʙʫʜʝʪ ʩʯʠʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʷ. ʇʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʧʠʩʘʥʥʦʡ ʩʭʝʤʝ ʢʘʢ 

çʚʨʫʯʥʫʶè, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʘʪʦʚ, ʩʦ ʤʥʦʞʝʩʪʚʦʤ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʘʣʠʟʘʮʠʡ. 
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ɺʠʜʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: ʬʝʣʴʜʲʝʛʝʨʩʢʦ-ʧʦʯʪʦʚʘʷ, ʘʢʫʩʪʠʢʘ, 

ʵʣʝʢʪʨʦʩʚʷʟʴ. 

ʌʝʣʴʜʲʝʛʝʨʩʢʦ-ʧʦʯʪʦʚʘʷ ʩʚʷʟʴ. ʇʨʦʱʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʧʦʯʪʘ. ɼʘʥʥʘʷ 

ʩʚʷʟʴ ʟʘʥʠʤʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦʡ ʧʝʨʝʩʳʣʢʦʡ ʠ ʜʦʩʪʘʚʢʦʡ ʘʜʨʝʩʘʪʘʤ ʧʠʩʴʤʝʥʥʳʭ ʠ 

ʧʝʯʘʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʳʣʦʢ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʧʦʤʦʱʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. 

ʇʦʯʪʦʚʳʝ ʦʪʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʟʘʢʨʳʪʳʝ ʧʠʩʴʤʘ, 

ʧʦʯʪʦʚʳʝ ʢʘʨʪʦʯʢʠ/ʦʪʢʨʳʪʢʠ, ʙʘʥʜʝʨʦʣʠ, ʮʝʥʥʳʝ ʧʠʩʴʤʘ, ʜʝʥʝʞʥʳʝ ʧʝʨʝʚʦʜʳ, 

ʧʦʩʳʣʢʠ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ. 

ʇʦʯʪʦʚʳʝ ʦʪʧʨʘʚʣʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ: ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ, ʧʦ 

ʥʘʣʠʯʠʶ/ʦʪʩʫʪʩʪʚʠʠ ʫʚʝʜʦʤʣʝʥʠʷ ʘʜʨʝʩʘʪʫ, ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʩʳʣʢʠ ï 

ʚʥʫʪʨʝʥʥʠʝ/ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʣʘʪʳ ï 

ʦʧʣʘʯʝʥʥʳʝ/ʜʦʧʣʘʪʥʳʝ (ʥʝ ʦʧʣʘʯʝʥʥʳʝ ʠʣʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʧʣʘʯʝʥʥʳʝ 

ʧʦʯʪʦʚʳʤ ʩʙʦʨʦʤ). 

ɸʢʫʩʪʠʯʝʩʢʠʡ ʚʠʜ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɸʢʫʩʪʠʢʘ ï ʵʪʦ ʚʩʝ ʟʚʫʢʠ ʚ 

ʥʘʰʝʤ ʤʠʨʝ. ɸʢʫʩʪʠʢʘ - ʚʠʜ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʸʪ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. ʆʙʨʘʟʦʚʘʪʴ ʘʢʫʩʪʠʯʝʩʢʠʡ ʢʘʥʘʣ ʫʪʝʯʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ, ʢʘʢ ʠ ʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʪʝʣʝʬʦʥʥʳʡ ʘʧʧʘʨʘʪ 

ʠʣʠ ʜʚʠʞʫʱʠʝʩʷ ʯʘʩʪʠ ʤʘʰʠʥ, ʠʣʠ ʨʘʟʣʠʯʥʳʝ ʟʚʫʢʦʫʩʠʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. 

ɸʢʫʩʪʠʯʝʩʢʠʡ ʚʠʜ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʯʝʣʦʚʝʢʫ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʳʚʘʥʠʷ ʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʣʠʯʠʝ ʬʫʥʢʮʠʠ ʝʸ ʭʨʘʥʝʥʠʷ 

ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʬʦʥʦʚ, ʜʠʢʪʦʬʦʥʦʚ, ʤʘʛʥʠʪʦʬʦʥʦʚ. 

ʇʨʠʨʦʜʘ ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʦʞʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʠʜʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʜʘʚ ʯʝʣʦʚʝʢʫ ʜʘʨ ʛʦʣʦʩʘ. ʂʦʛʜʘ ʣʶʜʠ ʦʙʱʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʦʥʠ ʧʝʨʝʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʟʚʫʢʦʚʳʭ ʚʦʣʥ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʭ ʛʦʣʦʩʦʚʳʤʠ 

ʩʚʷʟʢʘʤʠ ï ʵʪʦ ʠ ʝʩʪʴ ʘʢʫʩʪʠʯʝʩʢʠʡ ʚʠʜ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɸʢʫʩʪʠʢʘ ï ʧʦʚʩʝʜʥʝʚʥʘʷ ʯʘʩʪʴ ʞʠʟʥʠ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ, 

ʥʘʧʨʠʤʝʨ, ʚʦʢʟʘʣ, ʛʜʝ ʛʦʣʦʩ ʜʠʩʧʝʪʯʝʨʘ ʣʶʜʷʤ ʧʝʨʝʜʘʶʪ ʧʨʠ ʧʦʤʦʱʠ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ. 

ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʩʚʷʟʠ. ʕʪʦ ʤʝʪʦʜ, ʧʝʨʝʜʘʶʱʠʡ 

ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʦʜʦʚ, ʩʧʫʪʥʠʢʘ, FTTB ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. 

ʕʣʝʢʪʨʦʩʚʷʟʴ ʩʥʘʯʘʣʘ ʧʨʝʦʙʨʘʟʫʝʪ ʧʦʩʪʫʧʘʶʱʠʝ ʩʦʦʙʱʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʟʚʫʢ) ʚ 

ʠʟʥʘʯʘʣʴʥʳʝ ʠʣʠ ʧʝʨʚʠʯʥʳʝ ʵʣʝʢʪʨʦʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠ 

ʧʦʤʦʱʠ ʧʝʨʝʜʘʪʯʠʢʘ, ʚ ʩʠʛʥʘʣʳ, ʯʪʦ ʩʦʚʤʝʩʪʠʤʳ ʩ ʣʠʥʠʷʤʠ ʩʚʷʟʠ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʠʭ ʥʘʟʳʚʘʶʪ ʚʪʦʨʠʯʥʳʝ. ʇʦʩʣʝ ʯʝʛʦ ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ ʵʪʦʪ 

ʩʠʛʥʘʣ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ. ɺ ʩʘʤʦʤ ʧʨʠʸʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʚʪʦʨʠʯʥʳʝ ʩʠʛʥʘʣʳ ʦʙʨʘʪʥʦ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʦʦʙʱʝʥʠʷ ʚ ʚʠʜʝ ʟʚʫʢʦʚʦʡ, 

ʪʝʢʩʪʦʚʦʡ ʠʣʠ ʦʧʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʠ 

ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʵʣʝʢʪʨʦʩʚʷʟʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ: ʪʝʣʝʬʦʥ, ʨʘʜʠʦ, 

ʪʝʣʝʚʠʟʦʨ, ʪʝʣʝʛʨʘʬ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ, ʩʧʫʪʥʠʢ. 

ʕʣʝʢʪʨʦʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʯʝʣʦʚʝʢʫ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ, ʘ ʟʥʘʯʠʪ ʢʦ 

ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʸʤ. ʇʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʚ 
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ʢʦʩʤʦʩ. ʉʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʷ ʵʣʝʢʪʨʦʩʚʷʟʠ ʨʘʟʚʠʪʘ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʝʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ. 

ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ. ɺ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʠʝʤ, 

ʪʘʢ ʢʘʢ ʧʝʨʝʜʘʯʘ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʤʛʥʦʚʝʥʥʦ. ɸ ʟʥʘʯʠʪ ʤʦʞʥʦ 

ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʚ ʢʦʩʤʦʩ, ʥʘ ʜʨʫʛʠʝ ʧʣʘʥʝʪʳ, ʤʛʥʦʚʝʥʥʦ 

ʧʨʝʦʜʦʣʝʚʘʷ ʨʘʩʩʪʦʷʥʠʝ ʩʚʝʪʦʚʳʭ ʣʝʪ. 

ʇʨʝʜʣʦʞʝʥʦ ʜʚʘ ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ, ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: ʧʦʨʷʜʦʯʥʳʡ ʩʧʦʩʦʙ ʠ ʩʧʦʩʦʙ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʇʝʨʚʳʡ 

ʥʘʮʝʣʝʥ ʥʘ ʙʫʜʫʱʝʝ, ʘ ʜʨʫʛʦʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʩʝʛʦʜʥʷ. 

ʇʦʨʷʜʦʯʥʳʡ ʩʧʦʩʦʙ. ʇʦʨʷʜʦʯʥʳʡʩʧʦʩʦʙ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʘʭʦʞʜʝʥʠʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʧʫʪʘʥʥʦʡ ʧʘʨʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɽʛʦ ʩʫʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʥʘʫʯʠʣʩʷ ʥʘʭʦʜʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʤʝʞʜʫ ʢʘʞʜʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʥʘʜ ʢʚʘʥʪʦʤ. ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʳ 

ʢʘʞʜʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʢʦʜ, ʢʦʪʦʨʳʡ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʶ. ʄʦʞʥʦ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʦʛʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʦʠʯʥʦʛʦ ʢʦʜʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʳʡ 

ʩʧʦʩʦʙ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʦʢʘ ʥʝ 

ʥʘʫʯʠʣʩʷ ʩ ʘʙʩʦʣʶʪʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚ ʢʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʡʜʸʪ 

ʢʚʘʥʪ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ. ʋʯʝʥʳʝ ʩʧʦʩʦʙʥʳ ʚʳʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʩ 

ʢʦʪʦʨʦʡ ʢʚʘʥʪ ʧʝʨʝʡʜʸʪ ʚ ʪʦ ʠʣʠ ʠʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʦ ʦʥʘ ʥʝ ʙʫʜʝʪ ʨʘʚʥʘ 100%. 

ʉʧʦʩʦʙ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʉʧʦʩʦʙʠʥʪʝʨʧʨʝʪʘʮʠʠʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʠʢʩʘʮʠʠ 

ʢʘʞʜʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʘʧʫʪʘʥʥʦʡ ʧʘʨʳ ʢʚʘʥʪʦʚ ʠ ʧʝʨʝʚʦʜʝ ʢʦʣʠʯʝʩʪʚʘ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʧʨʝʜʝʣʸʥʥʳʡ ʰʠʬʨ. 

ʉʫʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʩʮʝʧʣʝʥʥʦʡ ʧʘʨʳ 

ʢʚʘʥʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʦʜʥʦʡ ʤʘʰʠʥʝ (ʠʩʪʦʯʥʠʢ), ʘ ʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʜʨʫʛʦʡ 

(ʧʨʠʸʤʥʠʢ). 

ʀʩʪʦʯʥʠʢ ʟʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟ ʤʝʥʷʝʪ ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʡ ʯʘʩʪʠʮʳ ʠʟ ʩʮʝʧʣʝʥʥʦʡ ʧʘʨʳ. ʇʨʠʸʤʥʠʢ 

ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘ ʪʫ ʞʝ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʬʠʢʩʠʨʫʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʥʝʥʠʡ 

ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʸʤʥʠʢ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥ ʢʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʜʚʦʠʯʥʳʡ ʢʦʜ. ʅʦ ʥʝ 

ʚʩʸ ʪʘʢ ʧʨʦʩʪʦ. ʂʦʛʜʘ ʠʩʪʦʯʥʠʢ ʧʝʨʝʜʘʸʪ ñ0ò, ʧʨʠʸʤʥʠʢ ʙʫʜʝʪ ʩʯʠʪʳʚʘʪʴ ʪʦ ʞʝ 

ʩʦʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʠʟʤʝʥʠʣʘʩʴ ʩʠʩʪʝʤʘ, ʧʨʠ ʦʪʧʨʘʚʢʝ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʸʤʥʠʢʦʤ ʠʩʪʦʯʥʠʢʫ, ʚ ʪʦ ʞʝ ʤʛʥʦʚʝʥʠʝ ʩʯʠʪʳʚʘʥʠʷ. ɸ ʟʥʘʯʠʪ ʧʨʠ ʧʦʧʳʪʢʝ 

ʦʪʧʨʘʚʢʠ ʠʩʪʦʯʥʠʢʦʤ ñ0ò, ʧʨʠʸʤʥʠʢ ʙʫʜʝʪ ʩʯʠʪʳʚʘʪʴ ñ1ò. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʳʚʘʪʴ ñ0ò ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ, ʥʘʧʨʠʤʝʨ, ñ11ò = ñ0ò. ʀ ʪʦʣʴʢʦ 

ʪʘʢ ʤʳ ʧʦʣʫʯʠʤ ʧʨʠʚʳʯʥʳʡ ʥʘʤ ʜʚʦʠʯʥʳʡ ʢʦʜ, ʧʨʠ ʨʘʩʰʠʬʨʦʚʢʝ ʢʦʪʦʨʦʛʦ, 

ʙʫʜʝʪ ʧʝʨʝʜʘʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʇʨʦʙʣʝʤʘ ʩʦ ñʩʣʫʯʘʡʥʳʤ ʥʫʣʸʤò ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ n-

ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʫʪʘʥʥʳʭ ʧʘʨ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ 
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ʢʚʘʥʪʦʚʘʷ ʯʘʩʪʠʮʘ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

ʊʘʢ ʢʘʢ ʢʚʘʥʪʦʚʘʷ ʧʘʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʩʪʦʯʥʠʢʝ ʠ ʧʨʠʸʤʥʠʢʝ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʚʝʨʦʷʪʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʚʚʠʜʫ ʪʦʛʦ, 

ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦʪ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʩʪʦʯʥʠʢʫ ʠʣʠ ʧʨʠʸʤʥʠʢʫ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢʚʘʥʪʦʚʳʭ ʩʠʩʪʝʤ, 

ʩʧʦʩʦʙʥʘ ʨʝʰʠʪʴ ʤʘʰʠʥʘ, ʫʤʝʶʱʘʷ ʩʯʠʪʳʚʘʪʴ ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʯʘʩʪʠʮʳ, 

ʥʝ ʠʟʤʝʥʷʷ ʝʛʦ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʠʪ ʯʝʣʦʚʝʢʫ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 

ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝʚʝʨʦʷʪʥʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʇʦ ʠʪʦʛʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʥʪʦʚʦʛʦ ʤʝʪʦʜʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʢʦʩʤʦʩ. ʀʩʭʦʜʷ 

ʠʟ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʠ ʦʪʩʫʪʩʪʚʠʷ ʦʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʛʥʦʚʝʥʥʦʡ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʙʠʪʘʝʤʦʡ ʯʝʣʦʚʝʢʦʤ ʧʣʘʥʝʪʝ ñʟʝʤʣʷò, ʥʝʪ, ʪʦ 

ʨʘʟʫʤʥʝʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ. ʂ ʪʦʤʫ ʞʝ 

ʢʚʘʥʪʦʚʦʡ ʪʝʣʝʧʦʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʢʦʜ, ʘ ʥʝ ʬʠʟʠʯʝʩʢʠʡ ʥʦʩʠʪʝʣʴ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʫʟʴʤʠʥ ʀ.ʀ. ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ. URL: [https://dic.academic.ru/] 

2. ʋʵʡʣʩ ɼ.ɼ. ʂʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ. URL: [https://ru.wikipedia.org/] 

3. ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʥʝʪʘLI-FI, ɺʘʢʘʨʝʚ ʄ., ɹʝʟʥʦʩ 

ʆ.ʉ.,ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʢʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 2014. ˉ 3. ʉ. 169. 

4. ʇʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʣʘʟʝʨʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ɹʝʟʥʦʩ 
ʆ.ʉ., ɹʘʙʝʥʢʦ ɻ.ɺ., ʐʠʥʜʞʠʢʘʰʚʠʣʠ ɸ.ʉ. ʉʙʦʨʥʠʢ IX ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʧʦʩʚʷʱʝʥʥʘʷ 58-ʦʡ ʛʦʜʦʚʱʠʥʝ 

ʧʦʣʝʪʘ ʖ.ɸ. ɻʘʛʘʨʠʥʘ ʚ ʢʦʩʤʦʩ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ. 2019. ʉ. 296-298. 

 

  

https://dic.academic.ru/
https://ru.wikipedia.org/


ʌʋʅɼɸʄɽʅʊɸʃʔʅɸʗ ʀ ʇʈʀʂʃɸɼʅɸʗ ʅɸʋʂɸ: ʅʆɺʓɽ ɺʓɿʆɺʓ ʀ ʇʈʆʈʓɺʓ

 

31 
˸̇˹˽ ζ˹͍ͦ͊Ύ ͤ͊ͯ͊͟η 

ʋɼʂ 66.048.3 

 

ʂʆʅʉʊʈʋʂʎʀʗ ʈɽʂʊʀʌʀʂɸʎʀʆʅʅʓʍ ʂʆʃʆʅʅ 

 

ɻʘʨʠʝʚʘ ʌʘʫʟʠʷ ʈʘʚʠʣʴʝʚʥʘ 

ʢ.ʭ.ʥ, ʧʨʦʬʝʩʩʦʨ 

ʅʘʩʠʨʦʚʘ ɻʫʟʘʣʴ ʌʘʭʨʠʜʠʥʦʚʥʘ 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʚ ʦʙʣʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʨʝʢʪʠʬʠʢʘʮʠʠ. ɺ ʢʦʥʮʝ ʩʪʘʪʴʠ 

ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʪʠʬʠʢʘʮʠʷ, ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ, 

ʤʘʩʩʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ, ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ. 

 

CONSTRUCTION OF RECTIFICATION COLUMNS  

 

Garieva Fauzia Ravilevna 

Nasirova Guzal Fahridinova 

 

Abstract: This article discusses recent developments in the design of 

rectification columns. The relevance of this topic is justified by the demand for the 

rectification process. At the end of the article, the main trends in the development of 

this direction are highlighted.  

Keywords: rectification, rectification column, mass transfer apparatus, heat 

exchanger. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʨʝʢʪʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʠʤʠʯʝʩʢʦʡ 

ʠ ʥʝʬʪʷʥʦʡ. ɿʘʢʣʶʯʘʝʪʩʷ ʦʥ ʚ ʨʘʟʜʝʣʝʥʠʠ ʩʤʝʩʝʡ ʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʚʳʝ ʠ 

ʞʠʜʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʤ ʢʦʣʦʥʥʘʤ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ: ʚʳʩʦʢʘʷ ʨʘʟʜʝʣʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʚ ʨʘʙʦʪʝ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ 

ʧʨʦʩʪʦʪʘ ʠ ʥʝʙʦʣʴʰʘʷ ʤʘʩʩʘ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʪ.ʢ. ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʤʦʥʪʘʞ, ʨʝʤʦʥʪ, ʠʩʧʳʪʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʧʧʘʨʘʪʘ. 

ʕʪʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥ.  

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʨʳ ʧʘʪʝʥʪʘ [1] ʧʨʝʜʣʦʞʠʣʠ ʥʦʚʫʶ 
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ʢʦʥʩʪʨʫʢʮʠʶ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ, ʚ ʢʦʪʦʨʦʡ ʛʘʟʦʚʘʷ ʠ ʞʠʜʢʘʷ ʬʘʟʳ 

ʧʨʦʭʦʜʷʪ ʧʦʦʯʝʨʝʜʥʦ (ʨʠʩ.1).  

 

 
 

ʈʠʩ. 1 ɺʠʭʨʝʚʦʡ ʤʘʩʩʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ 

1 ï ʢʦʨʧʫʩ; 2, 3 ï ʧʘʪʨʫʙʦʢ ʛʘʟʘ; 4, 11 ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʪʨʫʙʘ; 5 ï ʧʘʪʨʫʙʦʢ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ; 6 ï ʣʦʚʫʰʢʘ; 7 ï ʩʝʧʘʨʘʮʠʦʥʥʘʷ ʢʘʤʝʨʘ; 8 ï 

ʜʥʠʱʝ; 9 ï ʢʘʨʤʘʥ; 10 ï ʧʘʪʨʫʙʦʢ ʚʳʭʦʜʘ ʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʩ ʛʘʟʦʤ 

ʤʘʪʝʨʠʘʣʘ; 12 ï ʧʘʪʨʫʙʦʢ ʞʠʜʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; 13 ï ʧʝʨʬʦʨʘʮʠʷ; 14 ï 

ʚʠʥʪʦʚʦʡ ʧʦʨʦʛ; 15 ï ʦʪʙʦʡʥʠʢ, 16 ï ʦʪʩʝʢʘʶʱʝʝ ʢʦʣʴʮʦ. 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʘʪʨʫʙʦʢ ʚʭʦʜʘ ʛʘʟʘ 2 

ʠʤʝʝʪ ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʘʧʧʘʨʘʪʘ ʠ 

ʥʘʣʠʯʠʝʤ ʚʠʥʪʦʚʦʛʦ ʧʦʨʦʛʘ 14, ʢʦʪʦʨʳʡ ʫʩʠʣʠʚʘʝʪ ʟʘʢʨʫʪʢʫ ʧʘʨʘ. ʇʦʤʠʤʦ 

ʧʘʪʨʫʙʢʘ ʚʭʦʜʘ ʞʠʜʢʦʩʪʠ ʘʧʧʘʨʘʪ ʦʩʥʘʱʝʥ ʩʝʧʘʨʘʮʠʦʥʥʦʡ ʢʘʤʝʨʦʡ 7 ʠ 

ʦʪʩʝʢʘʶʱʠʤ ʢʦʣʴʮʦʤ 16, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘʜ ʢʦʨʧʫʩʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʝʨʚʠʯʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʘʟ. ʋʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʚʠʭʨʝʚʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʘʙʩʦʨʙʝʨʘ, ʨʘʩʧʳʣʠʪʝʣʴʥʦʡ 

ʩʫʰʠʣʢʠ, ʩʝʧʘʨʘʪʦʨʘ ʠʣʠ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʥʳʝ ʨʘʟʨʘʙʦʪʘʣʠ ʘʧʧʘʨʘʪ ʜʣʷ ʢʦʥʪʘʢʪʥʦʡ 

ʧʘʨʦʞʠʜʢʦʩʪʥʦʡ ʦʯʠʩʪʢʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥʘʭ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. (ʈʠʩ. 2) 

ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʣʦʢ ʢʦʥʪʘʢʪʥʦʡ ʦʯʠʩʪʢʠ 20 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʪʫʧʝʥʷʭ. ʄʝʪʦʜ ʧʘʨʦʞʠʜʢʦʩʪʥʦʡ ʢʦʥʪʘʢʪʥʦʡ 

ʦʯʠʩʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʪʦʢ ʧʨʦʧʫʩʢʘʝʪʩʷ ʚ ʢʦʥʪʘʢʪʥʳʡ ʦʙʲʝʤ 56, 

ʪʫʜʘ ʞʝ ʧʦʜʘʝʪʩʷ ʞʠʜʢʦʩʪʴ. ɼʘʣʝʝ ʧʘʨʦʞʠʜʢʦʩʪʥʘʷ ʩʤʝʩʴ ʧʦʩʪʫʧʘʝʪ ʚ 

ʪʫʤʘʥʦʫʣʦʚʠʪʝʣʴ 24, ʛʜʝ ʧʘʨ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʞʠʜʢʦʩʪʠ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʂʇɼ ʘʧʧʘʨʘʪʘ. ʊʘʢʞʝ ʦʥ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʮʝʩʩʘ ʨʝʢʪʠʬʠʢʘʮʠʠ ʦʪ -50 ʜʦ 

400Üʉ. ɸʧʧʘʨʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ ʢʦʤʧʘʥʠʠ ʖʆʇ ʃʃʂ (ʉʐɸ). [2] 
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ʈʠʩ. 2 ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʘʧʧʘʨʘʪ ʜʣʷ ʢʦʥʪʘʢʪʥʦʡ 

ʧʘʨʦʞʠʜʢʦʩʪʥʦʡ ʦʯʠʩʪʢʠ 

10 ï ʩʦʩʫʜ; 11 ï ʚʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ; 12 ï ʩʪʫʧʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʦʯʠʩʪʢʠ; 14 - 

ʚʝʨʭʥʠʡ ʢʦʣʣʝʢʪʦʨ/ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ; 16 ï ʥʠʞʥʠʡ 

ʢʦʣʣʝʢʪʦʨ/ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ; 20 ï ʤʦʜʫʣʴ ʢʦʥʪʘʢʪʥʦʡ ʦʯʠʩʪʢʠ; 21 ï 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʝʨʝʛʦʨʦʜʢʘ; 24 ï ʪʫʤʘʥʦʫʣʦʚʠʪʝʣʠ; 26 ï ʧʨʠʝʤʥʳʝ 

ʧʦʜʜʦʥʳ; 28 ï ʢʘʥʘʣʳ 56 ï ʢʦʥʪʘʢʪʥʳʡ ʦʙʲʝʤ; 70 ï ʪʨʫʙʯʘʪʳʡ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ; 72 ï ʣʦʪʢʦʚʳʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ. 

 

ʂʫʨʦʯʢʠʥʳʤ ɸ.ɺ. ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʢʮʠʦʥʠʨʫʶʱʠʡ ʘʧʧʘʨʘʪ, ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴʶ ʠ ʥʠʟʢʦʡ 

ʵʥʝʨʛʦʟʘʩʪʨʘʪʥʦʩʪʴʶ. [3] ɽʛʦ ʢʦʥʩʪʨʫʢʮʠʷ (ʨʠʩ. 3) ʩʦʩʪʦʠʪ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʢʦʨʧʫʩʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʘʪʨʫʙʢʠ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʧʨʦʜʫʢʪʦʚ, ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ ʨʘʩʧʦʣʦʞʝʥʳ ʤʘʩʩʦ-

ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʚʝʨʭʥʷʷ ʠ 

ʥʠʞʥʷʷ ʩʝʧʘʨʘʮʠʦʥʥʳʝ ʟʦʥʳ ʠ ʟʦʥʘ ʧʠʪʘʥʠʠ. ʅʘ ʚʝʨʭʫ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʤʘʩʩʦ-

ʪʝʧʣʦʙʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘ ʚ ʟʦʥʝ ʧʠʪʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʧʝʮʠʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ɺ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ ʙʣʦʢʘ ʠʤʝʝʪ ʚʝʨʭʥʠʡ ʠ 

ʥʠʞʥʠʡ ʢʦʣʣʝʢʪʦʨ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ. ʇʨʠ ʨʝʢʪʠʬʠʢʘʮʠʠ ʩʳʨʴʝ 

ʧʦʩʪʫʧʘʝʪ ʚ ʘʧʧʘʨʘʪ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ʚʚʦʜʘ ʩʳʨʴʷ. ʊʝʧʣʦʥʦʩʠʪʝʣʴ, ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʬʨʘʢʮʠʦʥʠʨʫʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʜʘʶʪ ʯʨʝʟ ʧʘʪʨʫʙʦʢ ʚʚʦʜʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ɼʘʣʝʝ ʠʟ ʧʘʪʨʫʙʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʚʝʨʭʫ ʘʧʧʘʨʘʪʘ ʦʪʙʠʨʘʶʪ 

ʧʘʨʳ ʥʠʟʢʦʢʠʧʷʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʠʟ ʧʘʪʨʫʙʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʘʧʧʘʨʘʪʘ ʢʦʤʧʦʥʝʥʪʳ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ. ʊʘʢʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʤʝʩʝʡ.  
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ʈʠʩ. 3 ʌʨʘʢʮʠʦʥʠʨʫʶʱʠʡ ʘʧʧʘʨʘʪ 

1 ï ʬʨʘʢʮʠʦʥʠʨʫʶʱʠʡ ʘʧʧʘʨʘʪ; 2 - ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʚʝʨʪʠʢʘʣʴʥʳʡ 

ʢʦʨʧʫʩ; 3, 4 ï ʙʣʦʢ ʫʢʨʝʧʣʷʶʱʝʡ ʩʝʢʮʠʠ; 5, 6 ï ʙʣʦʢ ʦʪʛʦʥʥʦʡ ʩʝʢʮʠʠ; 7 ï 

ʚʝʨʭʥʷʷ ʩʝʧʘʨʘʮʠʦʥʥʘʷ ʟʦʥʘ; 8 ï ʟʦʥʘ ʧʠʪʘʥʠʷ; 9 ï ʥʠʞʥʷʷ ʩʝʧʘʨʘʮʠʦʥʥʘʷ 

ʟʦʥʘ; 10 - ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 11 ï ʧʘʪʨʫʙʢʠ ʚʚʦʜʘ; 12 ï 

ʧʘʪʨʫʙʢʠ ʚʳʚʦʜʘ; 13 - ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʛʘʟʘ ʠ ʞʠʜʢʦʩʪʠ; 14 - 

ʧʘʪʨʫʙʦʢ ʚʚʦʜʘ ʩʳʨʴʷ; 15 ï ʧʘʪʨʫʙʦʢ ʚʳʚʦʜʘ ʧʘʨʘ; 16 ï ʧʘʪʨʫʙʦʢ ʚʳʚʦʜʘ 

ʞʠʜʢʦʩʪʠ; 17 ï ʦʙʝʯʘʡʢʘ; 18 - ʚʥʝʰʥʠʡ ʢʦʣʣʝʢʪʦʨ; 19 ï ʰʪʫʮʝʨ; 20 ï ʪʝʧʣʦ-

ʤʘʩʩʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ; 21, 22 ï ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 23 ï ʚʝʨʭʥʠʡ 

ʚʥʫʪʨʝʥʥʠʡ ʢʦʣʣʝʢʪʦʨ; 24 ï ʥʠʞʥʠʡ ʚʥʫʪʨʝʥʥʠʡ ʢʦʣʣʝʢʪʦʨ; 25, 26 - 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ. 

 

ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʤʝʩʝʡ ʚ ʩʠʩʪʝʤʘʭ ʧʘʨ-ʞʠʜʢʦʩʪʴ 

ʘʚʪʦʨʘʤʠ [4] ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʬʨʘʢʮʠʦʥʠʨʫʶʱʠʡ ʘʧʧʘʨʘʪ ʩ ʧʘʜʘʶʱʝʡ ʧʣʝʥʢʦʡ. 

ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʚʝʨʭʫ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʤʘʩʩʦ-ʪʝʧʣʦʦʙʤʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʟʦʥʝ ʧʠʪʘʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʞʠʜʢʦʩʪʠ ʠ 

ʧʘʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʟʜʘʝʪʩʷ ʦʜʠʥʘʢʦʚʘʷ ʪʦʣʱʠʥʘ ʩʪʝʢʘʶʱʝʡ ʧʣʝʥʢʠ 

ʬʣʝʛʤʳ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦ-ʤʘʩʩʦʦʙʤʝʥʘ, ʠ ʫʜʘʝʪʩʷ  

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʘʨ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ 

ɺʕʊʊ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʘʧʧʘʨʘʪʘ, ʨʘʩʭʦʜ ʪʝʧʣʘ ʠ 

ʭʦʣʦʜʘ ʥʘ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʭʠʤʠʯʝʩʢʦʡ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ, 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʧʘʪʝʥʪʝ [5] ʦʧʠʩʘʥ ʨʝʢʪʠʬʠʢʘʪʦʨ ʧʣʝʥʦʯʥʦʛʦ ʪʠʧʘ. ʇʨʝʜʣʘʛʘʝʤʳʡ 

ʘʧʧʘʨʘʪ ʪʘʢʞʝ ʨʝʰʘʝʪ ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦ-ʤʘʩʩʦʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʣʫʯʰʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʞʠʜʢʦʩʪʠ ʧʦ 

ʩʝʯʝʥʠʶ ʥʘʩʘʜʢʠ (ʨʠʩ.4), ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʬʘʟ, 
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ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʪʦʢʦʚ ʧʦ ʩʝʯʝʥʠʶ ʢʦʣʦʥʥʳ ʠ ʩʥʠʞʝʥʠʝʤ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ. 

 

 
 

ʈʠʩ. 4 ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʥʘʩʘʜʢʠ ʧʦ ʠʟʦʙʨʝʪʝʥʠʶ 

1 ï ʢʦʨʧʫʩ ʢʦʣʦʥʥʳ; 2, 5 ï ʥʘʩʘʜʢʘ; 3, 6 ï ʢʦʥʪʘʢʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 4 ï 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʦʩʴ. 

 

ɸʧʧʘʨʘʪ ʩʦʩʪʦʠʪ ʠʟ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. ʆʥʠ ʦʙʨʘʟʦʚʘʥʥʳ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʩʦʟʜʘʶʱʠʝ ʪʫʨʙʫʣʠʟʘʮʠʶ.  

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [6] ʧʨʝʜʣʘʛʘʶʪ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ (ʨʠʩ.5), 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʪʝʨʤʦʤʦʙʠʣʴʥʳʭ 

ʞʠʜʢʦʩʪʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʦʚʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʞʠʜʢʦʩʪʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʠ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ. 

ʈʝʛʫʣʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ 

ʤʦʤʝʥʪ ʚʳʜʘʚʣʠʚʘʥʠʷ ʝʝ ʯʝʨʝʟ ʢʦʣʴʮʝʚʫʶ ʱʝʣʴ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʤʝʞʜʫ 

ʨʘʩʪʨʫʙʦʤ 11, ʚʳʧʦʣʥʝʥʥʳʤ ʠʟ ʵʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠ ʢʦʥʪʘʢʪʥʦʡ ʪʨʫʙʦʡ 3. 

ɼʘʚʣʝʥʠʝ ʤʝʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ ʧʦʣʦʩʪʠ ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʵʣʘʩʪʠʯʥʳʤ ʨʘʩʪʨʫʙʦʤ 11 ʠ ʢʦʥʠʯʝʩʢʠʤ ʦʪʚʝʨʩʪʠʝʤ 8. 
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ʈʠʩ.5 ʊʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ ʚ ʧʨʦʜʦʣʴʥʦʤ ʩʝʯʝʥʠʠ 

1 ï ʢʦʨʧʫʩ; 2 ï ʪʨʫʙʥʳʝ ʨʝʰʝʪʢʠ; 3 ï ʢʦʥʪʘʢʪʥʳʝ ʪʨʫʙʳ; 4 ï 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʞʠʜʢʦʩʪʠ ʚ ʚʠʜʝ ʧʣʠʪʳ; 5 ï ʚʭʦʜʥʳʝ ʧʘʪʨʫʙʢʠ; 6 ï 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʘʥʘʣ; 7 ï ʩʢʚʦʟʥʳʝ ʦʪʚʝʨʩʪʠʷ; 8 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ 

ʞʠʜʢʦʩʪʠ ʚ ʚʠʜʝ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ; 9 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʞʠʜʢʦʩʪʠ ʚ ʚʠʜʝ 

ʧʦʣʫʩʬʝʨʳ; 10 ï ʧʘʪʨʫʙʢʠ; 11 ï ʨʘʩʪʨʫʙʳ; 12 ï ʭʦʤʫʪ; 13 ï ʚʝʨʭʥʷʷ ʢʘʤʝʨʘ; 

14 ï ʚʝʨʭʥʠʡ ʧʘʪʨʫʙʦʢ; 15 ï ʢʘʤʝʨʘ; 16, 17 ï ʧʘʪʨʫʙʢʠ ʢʦʞʫʭʘ; 18, 19 ï 

ʧʘʪʨʫʙʢʠ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

 

ɸʧʧʘʨʘʪ, ʦʧʠʩʘʥʥʳʡ ʚ ʨʘʙʦʪʝ [7], ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʭʨʝʚʫʶ 

ʤʘʩʩʦʦʙʤʝʥʥʫʶ ʢʦʣʦʥʥʫ (ʨʠʩ. 6). ɽʝ ʦʪʣʠʯʠʷ ʦʪ ʘʥʦʣʦʛʠʯʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʛʘʟʫ. ʈʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ 

ʫʩʣʦʚʠʡ ʩʤʝʰʝʥʠʷ ʧʦʪʦʢʦʚ ʧʘʨʘ ʠ ʞʠʜʢʦʩʪʠ ʥʘ ʪʘʨʝʣʢʘʭ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʧʘʨʘ ʩ ʞʠʜʢʦʩʪʴʶ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʬʘʟʥʦʛʦ ʢʦʥʪʘʢʪʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʤʝʞʬʘʟʥʦʛʦ ʢʦʥʪʘʢʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʧʨʦʧʫʩʢʘʥʠʷ ʧʘʨʘ, 

ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʷ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʢʦʣʦʥʥʳ ʯʝʨʝʟ ʰʪʫʮʝʨ 21, ʧʨʦʭʦʜʠʪ ʚ 

ʢʘʥʘʣʳ 16, ʚʨʘʱʘʷʩʴ, ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʞʠʜʢʦʩʪʴʶ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʪʘʨʝʣʢʝ, 

ʩʦʟʜʘʚʘʷ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ.  
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ʈʠʩ. 6 ʆʙʱʠʡ ʚʠʜ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʦʡ ʚʠʭʨʝʚʦʡ ʢʦʣʦʥʥʳ 

1 ï ʢʫʙʦʚʘʷ ʯʘʩʪʴ ʢʦʣʦʥʥʳ; 2 ï ʢʨʳʰʢʘ; 3 ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʢʦʨʧʫʩ; 4 ï 

ʮʘʨʛ; 5 ï ʧʝʨʝʛʦʨʦʜʢʠ; 6, 9 ï ʧʝʨʝʣʠʚʥʦʡ ʩʪʘʢʘʥ; 7 ï ʩʣʠʚʥʦʡ ʩʪʘʢʘʥ; 8 ï

ʧʝʨʝʛʦʨʦʜʢʘ ʥʠʞʥʠʭ ʪʘʨʝʣʦʢ; 10 ï ʧʘʪʨʫʙʦʢ ʩʣʠʚʘ; 11 - ʫʩʪʨʦʡʩʪʚʘ 

ʟʘʢʨʫʪʢʠ ʧʘʨʘ; 12 ï ʢʨʳʰʢʘ; 13 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʜʠʩʢ; 14 ï 

ʧʨʦʬʠʣʠʨʦʚʘʥʥʘʷ ʧʣʘʩʪʠʥʘ; 15 ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʣʘʩʪʠʥʳ; 16 ï ʢʘʥʘʣ 

ʜʣʷ ʧʨʦʭʦʜʘ ʧʘʨʘ; 17, 18 ï ʦʪʙʦʨʪʦʚʢʘ; 19 ï ʩʝʧʘʨʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 20 ï 

ʦʧʦʨʘ; 21, 22, 23 ï ʩʠʩʪʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʰʪʫʮʝʨʦʚ ʠ ʙʦʙʳʰʝʢ 

 

ɸʙʩʦʣʶʪʥʦʝ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʞʠʜʢʦʩʪʠ ʥʘ ʪʘʨʝʣʢʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʨʘʟʥʦʩʪʴʶ ʜʠʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʜʠʩʢʦʚ 13 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ 

ʚʥʫʪʨʝʥʥʝʤʫ ʜʠʘʤʝʪʨʫ ʢʦʣʦʥʥʳ. ɼʘʥʥʳʝ ʦʪʣʠʯʠʷ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ 

ʪʝʢʫʱʠʝ ʠ ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. 

ʀʟʫʯʠʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʙʦʪʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʚʳʜʝʣʝʥʠʷ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ 

ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʠ ʨʘʩʭʦʜʘ ʪʝʧʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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ʋɼʂ 004 

 

ʂʆʅʌʀɻʋʈɸʎʀʀ, ɺʓɹʆʈ ʀ ʆɹʆʉʅʆɺɸʅʀɽ 

ʇɽʈʉʆʅɸʃʔʅʆɻʆ ʂʆʄʇʔʖʊɽʈɸ ʎɽʃɽɺʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

 

ɹʝʟʥʦʩ ʆʣʴʛʘ ʉʝʨʛʝʝʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʇʨʠʪʳʢʘ ʄʘʢʩʠʤ ʖʨʴʝʚʠʯ 

ʌɻɹʆʋ ɺʆ "ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠ ʩʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʙʦʨʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʮʝʣʝʚʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʩʥʦʚʘʥʠʝ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʋʤʝʥʠʝ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ 

ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʇʂ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʚʝʢ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʦʡ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ 

ʷʚʠʣʠʩʴ: ʦʙʟʦʨ ʠ ʩʨʘʚʥʝʥʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʇʂ, ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʧʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʠ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʇʂ. ɹʫʜʫʪ ʦʧʠʩʘʥʘ ʩʧʝʮʠʬʠʢʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʩʬʝʨʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ 

ʢʦʤʧʣʝʢʪʫʶʱʝʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʛʨʘʤʤʳ ʩ ʝʸ ʩʠʩʪʝʤʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʪ ʮʝʥʳ. ʇʦʵʪʦʤʫ ʧʦʜʙʦʨ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʘʯʝʩʪʚʦʤ ( ʤʦʱʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ), ʥʦ ʠ ʮʝʥʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʟʥʘʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ, ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʩʨʘʚʥʝʥʠʝ. 

 

CONFIGURATIONS, SELECTION AND JUSTIFICATION OF A 

PERSONAL PURPOSE COMPUTER 
 

Beznos Olga Sergeevna 

Prityka Maxim Yuryevich  
 

Abstract:  the article analyzes and collects the characteristics of the 

components of a personal computer. The aim of the work is to study the principles of 

assembly of personal computers for special purposes, justification of their 

configurations. The ability to choose the right PC components for certain tasks, 

today, in the age of digital technology, is more relevant than ever. The main tasks 

were: review and comparison of PC components, the rationale for choosing a specific 

component, the selection of the necessary peripheral equipment, and the correct 

location of the PC. The specifics and capabilities in the field of computer technology 

for the intended purpose will be described. The choice of a suitable component 

depends on the program with its system requirements, as well as to some extent on 

the price. Therefore, the selection will occur not only in quality (powerful 

characteristics), but also in price. 

Keywords: computer destination, peripherals, comparison. 
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ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʯʝʣʦʚʝʢ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʚʩʸ. ʅʦ 

ʦʙʳʯʥʳʡ ʇʂ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʢʚʘʨʪʠʨʝ ʠʣʠ ʥʘ ʨʘʙʦʪʝ ʚ ʦʬʠʩʝ, ʩʧʦʩʦʙʝʥ ʨʝʰʠʪʴ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ. ɽʤʫ ʜʘʣʝʢʦ ʜʦ ʥʘʩʪʦʷʱʠʭ ʩʫʧʝʨʤʘʰʠʥ, 

ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʳ. ʇʦʵʪʦʤʫ ʦʙʳʯʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʩʦʚʩʝʤ 

ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʝʪ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ ʢʦʤʧʴʶʪʝʨ. ʂʦʤʧʴʶʪʝʨ ï 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʘʜʘʯ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʂʦʤʧʴʶʪʝʨʳ ʧʨʦʠʩʭʦʜʷʪ ʦʪ ʕɺʄ 

(ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ), ʠ ʦʥʠ ʧʨʦʰʣʠ ʜʦʣʛʠʡ ʧʫʪʴ ʩʢʚʦʟʴ 

ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʷʩʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʷʩʴ. ʇʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ (ʇʂ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʪʝʢʩʪ, ʪʘʙʣʠʮʳ, ʨʠʩʫʥʢʠ, ʬʦʪʦʛʨʘʬʠʠ, 

ʟʚʫʢʦʟʘʧʠʩʠ ʠ ʪ.ʧ. ʀʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ - ʙʘʡʪ. ɿʥʘʷ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʢʦʤʧʴʶʪʝʨ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʦʥ ʥʝʦʙʭʦʜʠʤ ʚ ʨʘʟʥʳʭ 

ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ: ɺ ʤʝʜʠʮʠʥʝ, ʦʙʨʘʟʦʚʘʥʠʠ, 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʪʘʢ ʜʘʣʝʝ.  

ʅʦ ʢʦʤʧʴʶʪʝʨ ʥʝʟʘʤʝʥʠʤ ʠʤʝʥʥʦ ʚ ʩʬʝʨʝ IT-ʪʝʭʥʦʣʦʛʠʡ. ʇʦʵʪʦʤʫ ʩʧʝʨʚʘ 

ʙʫʜʫʪ ʚʢʨʘʪʮʝ ʦʩʤʦʪʨʝʥʳ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʜʘʣʝʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, 

ʢʦʤʧʦʥʝʥʪʳ) ʢʦʤʧʴʶʪʝʨʘ: 

- ʉʠʩʪʝʤʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʰʘʩʩʠè ʜʣʷ ʦʩʪʘʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʘ. ʆʥ ʟʘʱʠʱʘʝʪ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. 

- ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ï ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ, ʷʚʣʷʶʱʘʷʩʷ ʦʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʫʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

- ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ï ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʣʠʙʦ ʠʥʪʝʛʨʘʣʴʥʘʷ 

ʩʭʝʤʘ, ʛʣʘʚʥʘʷ ʯʘʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʦʨʫ, 

ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʟʛʘ ʇʂ. 

- ɾʸʩʪʢʠʡ ʜʠʩʢ ï ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʷʚʣʷʶʪʩʷ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʫʩʪʘʥʦʚʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪ.ʜ. 

- ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï ʵʥʝʨʛʦʟʘʚʠʩʠʤʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ ʭʨʘʥʠʪʩʷ ʚʳʧʦʣʥʷʝʤʳʡ 

ʤʘʰʠʥʥʳʡ ʢʦʜ, ʘ ʪʘʢʞʝ ʚʭʦʜʥʳʝ, ʚʳʭʦʜʥʳʝ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʜʘʥʥʳʝ, 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʨʦʮʝʩʩʦʨʦʤ. 

- ɹʣʦʢ ʧʠʪʘʥʠʷ ï ʚʪʦʨʠʯʥʳʡ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʫʟʣʦʚ ʢʦʤʧʴʶʪʝʨʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʫʪʸʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʦ ʪʨʝʙʫʝʤʳʭ 

ʟʥʘʯʝʥʠʡ. 

- ɺʠʜʝʦʢʘʨʪʘ ï  ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ, 

ʭʨʘʥʷʱʠʡʩʷ ʢʘʢ ʩʦʜʝʨʞʠʤʦʝ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ (ʠʣʠ ʩʘʤʦʛʦ ʘʜʘʧʪʝʨʘ), ʚ 
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ʬʦʨʤʫ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ. ʊʦ ʝʩʪʴ, ʙʝʟ 

ʚʠʜʝʦʢʘʨʪʳ ʥʠ ʪʝʢʩʪʘ ʥʠ ʠʟʦʙʨʘʞʝʥʠʡ ʤʳ ʥʘ ʵʢʨʘʥʝ ʥʝ ʫʚʠʜʠʤ. 

- ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʜʣʷ 
ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʥʘʛʨʝʚʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʂʦʤʧʴʶʪʝʨ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʥʘʟʥʘʯʝʥʠʝ (ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, 

ʪʚʦʨʯʝʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʤʤʫʥʠʢʘʮʠʷ, ʨʘʟʚʣʝʯʝʥʠʝ). 

ʇʦʧʫʣʷʨʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʢʦʤʧʴʶʪʝʨʳ 

ʜʣʷ ʚʝʙ-ʩʸʨʬʠʥʛʘ. ʏʪʦʙʳ ʠʤʝʪʴ ʙʘʟʦʚʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 

ʪʦ ʝʩʪʴ ʚʝʙ-ʩʝʨʬʠʥʛ, ʨʝʜʢʠʝ ʠʛʨʳ ʚ ʧʘʩʴʷʥʩ ʠ ʥʝʙʦʣʴʰʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚ, 

ʚʘʞʥʦ ʥʝ ʧʝʨʝʧʣʘʪʠʪʴ. ʊʘʢʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʣʫʯʰʝʤ ʣʠʥʝʡʥʦʤ 

ʧʨʦʮʝʩʩʦʨʝ ʠʣʠ ʚʠʜʝʦʢʘʨʪʝ. ʉʢʨʦʤʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʠʩʪʝʤʳ ʩ ʘʜʝʢʚʘʪʥʳʤ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʀʥʪʝʨʥʝʪʫ ʧʦʜʦʡʜʸʪ ʝʤʫ ʣʫʯʰʝ ʚʩʝʛʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʨʘʥʘ 

ʜʦʚʦʣʴʥʦ ʜʸʰʝʚʦ. ʕʪʘ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʥʘʮʝʣʝʥʘ ʥʘ ʢʘʢʦʡ-ʪʦ 

ʢʦʥʢʨʝʪʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʧʨʦʮʝʩʩʦʨ ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʠʤʝʨʥʦ 1500 - 2500 ʨʫʙʣʝʡ), ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʆʉ ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ. ɺʳ ʤʦʞʝʪʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʢʦʨʧʫʩ/ʙʣʦʢ ʧʠʪʘʥʠʷ (ʵʪʠ 

ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʪʦ ʧʨʦʜʘʶʪʩʷ ʚʤʝʩʪʝ). ɽʩʣʠ ʫ ʚʘʩ ʟʘʚʝʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʣʫʯʰʝ ʧʦʪʨʘʪʴʪʝ ʠʭ ʥʘ ʭʦʨʦʰʠʡ ʤʦʥʠʪʦʨ, ʤʳʰʴ/ʢʣʘʚʠʘʪʫʨʫ ʠ 

ʢʦʨʧʫʩ/ʙʣʦʢ ʧʠʪʘʥʠʷ, ʠʤʝʥʥʦ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɿʘʨʘʥʝʝ ʥʘʜʦ 

ʩʦʦʙʱʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩʦʨʳ ʣʫʯʰʝ ʙʨʘʪʴ ʦʪ Intel ʟʘ ʩʚʦʶ ʥʘʜʸʞʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ. 

ʅʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʦʬʠʩʦʚ. ʆʙʳʯʥʦ, 

ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʦʬʠʩʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ - ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʚʳʤʠ ʨʝʜʘʢʪʦʨʘʤʠ, 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ ʠ 

ʠʥʪʨʘʩʝʪʠ (ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ). ɸ ʪʘʢʞʝ, ʨʘʙʦʪʘ ʩ ʤʘʢʝʪʦʤ ʩʪʨʘʥʠʮʳ, 

ʠ ʩʦʟʜʘʥʠʝ ʥʝʢʦʪʦʨʦʡ 2D-ʛʨʘʬʠʢʠ ʠ/ʠʣʠ ʵʤʫʣʷʮʠʷ ʪʝʨʤʠʥʘʣʘ. ʅʠʯʝʛʦ ʠʟ ʵʪʦʛʦ 

ʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʦʨʠʪʝʪ ʢʘʢʦʛʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʧʦʩʢʦʣʴʢʫ 

ʦʬʠʩʥʳʝ ʨʘʙʦʪʥʠʢʠ ʯʘʩʪʦ ʟʘʧʫʩʢʘʶʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʚʨʝʤʷ - 

ʜʝʥʴʛʠ, ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʙʦʣʝʝ ʤʦʱʥʳʡ ʧʨʦʮʝʩʩʦʨ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ. 

ʆʙʳʯʥʦ, ʵʪʦ ʙʫʜʝʪ ʥʝ ʧʣʦʭʦʡ ʧʨʦʮʝʩʩʦʨ, AMD A6-6400K OEM ʠʣʠ Intel Celeron 

G3930 BOX ð ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʭʦʨʦʰʠʡ ʧʨʠʤʝʨ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

RAM, ʪʘʢʞʝ ʦʙʣʝʛʯʠʪ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ, ʠ ʩʵʢʦʥʦʤʠʪ ʚʨʝʤʷ. ɼʣʷ 3D-ʛʨʘʬʠʢʠ 

ʤʥʦʛʦ ʥʝ ʥʫʞʥʦ, ʥʦ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʚʠʜʝʦʢʘʨʪʘ ʠʤʝʣʘ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ 

ʧʘʤʷʪʴ, ʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʠʩʪʝʤʥʫʶ. ʄʥʦʛʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚʠʜʝʦʩʠʩʪʝʤʳ 

ʜʝʣʘʶʪ ʠʤʝʥʥʦ ʵʪʦ, ʯʪʦ ʤʦʞʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʤʝʜʣʠʪʴ ʨʘʙʦʪʫ ʇʂ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʸʚʘʷ (ʦʢʦʣʦ 4000 ʨʫʙʣʝʡ) ʚʠʜʝʦʢʘʨʪʘ GIGABYTE GeForce GT 

730 ʥʘ 64 ʙʠʪ, ʤʦʞʝʪ ʙʳʪʴ ʭʦʨʦʰʝʡ ʠʥʚʝʩʪʠʮʠʝʡ. ɺʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʦʯʥʳʡ 

ʢʦʨʧʫʩ (ʢʦʤʧʴʶʪʝʨʳ, ʦʙʳʯʥʦ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʩʪʦʣʘʤʠ, "ʠʟʙʠʚʘʶʪʩʷ" 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ "ʯʠʩʪʷʪʩʷ" ʫʙʦʨʱʠʮʘʤʠ), ʩ ʥʘʜʸʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ, 

ʥʦ ʥʠʯʝʛʦ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʦʛʦ. ɽʩʣʠ ʚʳ ʧʣʘʥʠʨʫʝʪʝ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʪʴ ʚ 

ʩʠʩʪʝʤʝ, ʠʱʠʪʝ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʩ ʭʦʨʦʰʝʡ ʥʘʜʸʞʥʦʩʪʴʶ. ʃʶʙʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ, ʚʳʰʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ, ʜʦʣʞʥʳ ʙʳʪʴ 
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ʩʬʦʢʫʩʠʨʦʚʘʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʤʦʥʠʪʦʨʘ, ʫʣʫʯʰʝʥʠʝ/ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ 

ʤʳʰʠ/ʢʣʘʚʠʘʪʫʨʳ ʠ ʫʚʝʣʠʯʝʥʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ʀ ʧʦʩʣʝʜʥʝʝ, ʩʘʤʦʝ ʧʦʧʫʣʷʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ, - ʚʠʜʝʦʠʛʨʳ. 

ʈʘʟʛʦʚʦʨ ʧʦʡʜʸʪ ʦ ʥʦʚʝʡʰʠʭ 3D-ʠʛʨʘʭ ʩ ʰʫʪʝʨʘʤʠ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ ʠʣʠ 

ʩʪʨʘʪʝʛʠʷʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʪʳʩʷʯʘʤʠ ʚʦʡʩʢ ʥʘ ʵʢʨʘʥʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩ 

ʘʥʠʟʦʪʨʦʧʥʦʡ ʬʠʣʴʪʨʘʮʠʝʡ ʠ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʢʨʘʩʠʚʳʭ ʪʝʨʤʠʥʦʚ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʳʚʘʝʪ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ. ʊʦ ʝʩʪʴ, ʚʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʩʘʤʳʡ ʙʳʩʪʨʳʡ, ʠʟ 

ʪʝʭ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʧʨʦʮʝʩʩʦʨ, ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ RAM. 

ɸ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ ʝʸ ʰʠʥʳ 

ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʅʦ ʜʘʞʝ ʵʪʦʛʦ 

ʙʫʜʝʪ ʤʘʣʦ, ʪʘʢ ʯʪʦ ʚʘʤ ʧʨʠʜʸʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʛʨʫʟʠʪʴ ʨʘʙʦʪʫ ʧʨʦʮʝʩʩʦʨʘ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ, - ʜʦʙʘʚʠʪʴ ʚʠʜʝʦʢʘʨʪʫ (ʠʣʠ ʢʘʨʪʳ) ʩ 

ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʳʤʠ GPU (ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ). ɼʨʫʛʦʡ ʢʦʤʧʦʥʝʥʪ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʛʨʫʟʠʪʴ ʯʘʩʪʴ ʥʘʛʨʫʟʢʠ ʚʘʰʝʛʦ ʧʨʦʮʝʩʩʦʨʘ - ʭʦʨʦʰʘʷ 

ʟʚʫʢʦʚʘʷ ʢʘʨʪʘ. ʇʨʦʮʝʩʩʦʨʳ DSP (Digital Signal Processors) ʥʘ ʟʚʫʢʦʚʦʡ ʧʣʘʪʝ 

ʤʦʛʫʪ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʘ ʠ ʦʩʚʦʙʦʜʠʪʴ ʧʨʦʮʝʩʩʦʨ 

ʜʣʷ ʜʨʫʛʠʭ ʟʘʜʘʯ. ʀ ʥʘʢʦʥʝʮ, ʚʩʝ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʧʦʪʨʝʙʫʶʪ ʜʦʚʦʣʴʥʦ ʤʦʱʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʨʘʩʩʯʠʪʘʥ 

ʥʘ ʜʚʫʭʢʘʥʘʣʴʥʳʡ ʨʝʞʠʤ ʚʠʜʝʦʢʘʨʪʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʩʝʨʴʸʟʥʦʡ ʠʛʨʦʚʦʡ 

ʤʘʰʠʥʳ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʴʰʝ 500 ʚʘʪʪ. ʇʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʥʘ ʧʝʨʚʦʤ ʧʣʘʥʝ 

ʧʨʦʮʝʩʩʦʨ ʠ ʚʠʜʝʦʢʘʨʪʳ ð ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʛʨ. ɼʘʣʝʝ ʠʜʫʪ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʠ ʦʧʝʨʘʪʠʚʥʘʷ 

ʧʘʤʷʪʴ. 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʙʫʜʝʪ ʩʨʘʚʥʠʚʘʪʴ 

ʪʦʣʴʢʦ ʚʠʜʝʦʢʘʨʪʫ, ʧʨʦʮʝʩʩʦʨ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʠʟ-ʟʘ ʠʭ ʚʘʨʠʘʪʠʚʥʦʩʪʠ. 

ʂʘʢ ɺʳ ʥʘʚʝʨʥʷʢʘ ʫʞʝ ʟʥʘʝʪʝ, ʥʘ ʨʳʥʢʝ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʜʣʷ ʇʂ 

ʩʝʡʯʘʩ ʙʦʨʶʪʩʷ ʜʚʘ ʢʦʥʢʫʨʝʥʪʘ ï Intel ʠ AMD. ʉʠʣʴʥʘʷ ʩʪʦʨʦʥʘ ʧʨʦʮʝʩʩʦʨʦʚ 

Intel ï ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʷʜʨʘ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ʩʨʘʚʥʠʪʴ 

ʤʦʱʥʦʩʪʴ ʦʜʥʦʛʦ ʷʜʨʘ ʫ ʧʨʦʮʝʩʩʦʨʦʚ Intel ʠ AMD ʚ ʦʜʥʦʤ ʮʝʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, 

ʪʦ ʦʜʥʦ ʷʜʨʦ ʦʪ Intel ʦʢʘʞʝʪʩʷ ʙʳʩʪʨʝʝ ʦʜʥʦʛʦ ʷʜʨʘ ʦʪ AMD. ʇʦʵʪʦʤʫ AMD 

ʠʤʝʝʪ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ, ʯʝʤ ʫ Intel. ʀʟ-ʟʘ ʪʘʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, 

ʧʨʦʮʝʩʩʦʨʳ AMD ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʶʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʨʝʜʥʳʤ ʜʣʷ 

ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʘ ʙʝʟ ʜʦʣʞʥʦʡ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. ʀ ʪʦʣʴʢʦ ʚ 

ʩʝʨʝʜʠʥʝ 2019 ʛʦʜʘ ʚ ʧʨʦʜʘʞʝ ʧʦʷʚʠʣʦʩʴ 3000 ʧʦʢʦʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ AMD 

Ryzen, ʢʦʪʦʨʦʝ ʜʦʛʥʘʣʦ ʧʨʦʮʝʩʩʦʨʳ Intel ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʦʜʥʦ ʷʜʨʦ, 

ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʩʪʦʣʴ ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʶʪʩʷ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦ ʮʝʥʝ, ʪʦ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʎʇ AMD ʩʪʦʷʪ ʦʪ 3200 ʨʫʙʣʝʡ (ʵʪʦ ʤʠʥʠʤʫʤ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

Intel ʧʨʝʜʣʘʛʘʝʪ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʫʶ ʣʠʥʝʡʢʫ ʩʚʦʠʭ ʧʨʦʮʝʩʩʦʨʦʚ (ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪ 2500 ʨʫʙʣʝʡ). ɽʩʣʠ ʞʝ ʥʫʞʝʥ ʧʨʦʮʝʩʩʦʨ ʜʣʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ , ʥʘʧʨʠʤʝʨ 3ds Max, ʪʦ ʥʘʜʦ ʙʨʘʪʴ ʪʦʣʴʢʦ Intel, 

ʪʘʢ ʢʘʢ AMD ʙʦʣʴʰʝ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʠʛʨʦʚʦʡ ʩʝʛʤʝʥʪ 

 ɺʠʜʝʦʘʜʘʧʪʝʨʳ ʥʘ ʯʠʧʘʭ ʢʦʤʧʘʥʠʠ NVIDIA ʙʦʣʝʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʥʦ ʧʦ ʮʝʥʝ ʦʙʦʡʜʫʪʩʷ ʥʘ ʧʦʨʷʜʦʢ 

ʜʦʨʦʞʝ. ɺʠʜʝʦʢʘʨʪʳ ʥʘ ʯʠʧʘʭ ʢʦʤʧʘʥʠʠ AMD ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝ 
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ʚʳʩʪʫʧʘʶʪ ʚ ʙʶʜʞʝʪʥʦʤ ʩʝʛʤʝʥʪʝ, ʥʦ ʝʩʪʴ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ, 

ʦʜʥʘʢʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʘʩʪʦ ʦʪʤʝʯʘʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʫ 

ʚʠʜʝʦʘʜʘʧʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʥʝʩʪʘʙʠʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʨʘʡʚʝʨʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, 

ʥʦ ʧʦ ʮʝʥʝ ʦʙʦʡʜʫʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʧʨʦʜʫʢʮʠʷ ʢʦʥʢʫʨʝʥʪʦʚ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʠ ʚʳʙʦʨʝ ʚʠʜʝʦʢʘʨʪʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ 

ʦʙʲʝʤ ʚʠʜʝʦʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ çʦʙʨʘʟè ʠʟʦʙʨʘʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɼʘ, ʦʙʲʝʤ 

ʧʘʤʷʪʠ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʠ ʯʝʤ ʝʛʦ ʙʦʣʴʰʝ ï ʪʝʤ ʣʫʯʰʝ, 

ʦʜʥʘʢʦ, ʦʙʲʝʤ ʧʘʤʷʪʠ ï ʜʘʣʝʢʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʠ ʚʳʙʦʨʝ 

ʚʠʜʝʦʢʘʨʪʳ. ʅʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʠʜʝʦʘʜʘʧʪʝʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʠ 

ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ: ʪʘʢʪʦʚʳʝ ʯʘʩʪʦʪʳ ʚʠʜʝʦʷʜʨʘ ʠ 

ʧʘʤʷʪʠ, ʨʘʟʨʷʜʥʦʩʪʴ ʰʠʥʳ ʧʘʤʷʪʠ, ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʱʥʦʩʪʴ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ. ɼʣʷ ʧʨʦʩʪʦʡ ʠ ʥʝʵʥʝʨʛʦʸʤʢʦʡ ʨʘʙʦʪʳ ʣʫʯʰʝ ʚʟʷʪʴ ʜʝʰʸʚʫʶ AMD 

(ʛʜʝ-ʪʦ ), ʯʝʤ Intel, ʦʜʥʘʢʦ AMD ʥʝ ʩʠʣʴʥʦ ʭʚʘʣʷʪ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ (DDR) ʧʦʜʙʠʨʘʝʪʩʷ ʚ 4-ʶ ʦʯʝʨʝʜʴ ʧʦʩʣʝ ʧʦʜʙʦʨʘ 

ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ (ʩʥʘʯʘʣʘ ʧʨʦʮʝʩʩʦʨ, ʤʘʪʝʨʠʥʩʢʘʷ 

ʧʣʘʪʘ, ʚʠʜʝʦʢʘʨʪʘ, ʧʦʪʦʤ - ʧʦʜʙʦʨ ʧʘʤʷʪʠ). ʃʶʙʘʷ ʩʠʩʪʝʤʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʫʞʜ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ (ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ). ʊʦ ʞʝ ʩʘʤʦʝ, ʢʘʩʘʝʪʩʷ ʠ ʧʘʤʷʪʠ. ʉʘʤʳʝ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ - Corsair, Crucial, HyperX, ʪʘʢʞʝ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ AMD. ɹʦʣʴʰʠʥʩʪʚʦ ʆɿʋ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʥʦ ʤʦʛʫʪ 

ʨʘʟʣʠʯʘʪʴʩʷ ʯʘʩʪʦʪʦʡ, ʪʠʧʦʤ ʧʘʤʷʪʠ ʠ ʪ.ʜ., ʚ ʦʙʱʝʤ, ʨʘʟʣʠʯʠʝ ʩʠʣʴʥʦ ʥʝ 

ʚr ʨʘʞʝʥʦ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ. ɽʩʣʠ 

ʛʦʚʦʨʠʪʴ ʥʝ ʦ ʮʝʥʝ, ʘ ʦ ʢʘʯʝʩʪʚʝ, ʪʦ ʟʜʝʩʴ ʤʦʛʫ ʪʦʣʴʢʦ ʚʳʩʢʘʟʘʪʴ ʩʚʦʠ ʣʠʯʥʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ: Intel, Sony (ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ ʩʘʤʳʝ ʣʫʯʰʠʝ). 

ʂʦʤʧʴʶʪʝʨ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʝʜʠʥʦʤ ʙʣʦʢʝ (ʩʠʩʪʝʤʥʦʤ 

ʙʣʦʢʝ) ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʚʩʝʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʜʣʷ ʥʘʯʠʥʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʘʭ, ʭʦʪʷ ʙʳ ʥʘ ʫʨʦʚʥʝ 

çʯʘʡʥʠʢʘè. ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, ʠ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʭʦʪʷ ʙʳ 

ʦʜʥʦʛʦ ʥʝʠʟʙʝʞʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʜʦ ʟʥʘʪʴ 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʤʧʴʪʝʨʘ, ʯʪʦʙʳ ʧʦʪʦʤ ʦʪʪʦʣʢʥʫʪʴʩʷ ʦʪ ʧʨʠʦʙʨʝʪʸʥʥʳʭ 

ʟʥʘʥʠʡ ʠ ʧʦʥʷʪʴ, ʜʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʇʂ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ 

ʧʦʤʦʞʝʪ ʥʝʧʦʥʝʤʘʶʱʝʤʫ ʯʝʣʦʚʝʢʫ ʧʦʥʷʪʴ, ʠʟ ʯʝʛʦ ʇʂ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʥʘ 

ʯʪʦ ʩʧʦʩʦʙʝʥ.ʂ ʪʦʤʫ ʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩʦʨ. ʀʤʝʥʥʦ ʩ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʜʦ ʧʦʜʙʠʨʘʪʴ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʘ. ʂʦʤʧʴʶʪʝʨ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʩʣʦʞʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʵʪʦ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʩʦʛʣʘʩʥʦ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʘʣʛʦʨʠʪʤʫ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ), ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ 

ʜʣʷ ʥʝʛʦ ʯʝʣʦʚʝʢʦʤ. 
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘʥʳ ʪʦʣʴʢʦ ʥʘ ʦʙʨʘʙʦʪʢʝ ʠ ʧʦʠʩʢʝ ʢʣʶʯʝʚʳʭ 

ʪʝʨʤʠʥʦʚ ʟʘʧʨʦʩʘ ʚ ʜʦʢʫʤʝʥʪʝ ʠ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʩʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. 

Semantic Web ï ʪɻʦ ʧʦʧʳʪʢʘ ʨʘʩʰʠʨʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʝʪʴ, ʯʪʦʙʳ 

ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ WWW, 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠ ʩʚʷʟʳʚʘʪʴ ʝʝ. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʛʨʦʤʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ. ɺ ʮʝʥʪʨʝ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ï ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʘ ʥʝ ʜʦʢʫʤʝʥʪʘʤʠ. 

Semantic Web ʦʙʳʯʥʦ ʩʪʨʦʠʪʩʷ ʥʝ ʥʘ ʢʣʶʯʝʚʳʭ ʩʣʦʚʘʭ, ʘ ʥʘ ʩʠʥʪʘʢʩʠʩʘʭ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ URI ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʩʪʨʫʢʪʫʨʘʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʨʠʧʣʝʪʘʭ, ʠʭ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ 

ʩʠʥʪʘʢʩʠʩʘʤʠ çʩʪʨʫʢʪʫʨʦʡ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʦʚè. 

ʉʦʦʙʱʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʫʪʠʥʳ ʧʨʝʜʣʦʞʠʣʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʦʠʩʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ OntoSearch, 
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SemanticPortals, SemanticWikis, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʘʨʰʨʫʪʦʚ (ʟʘʧʨʦʩʦʚ) ʠ  

ʚʦʧʨʦʩʥʦ-ʦʪʚʝʪʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʥʪʦʣʦʛʠʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʘʟ 

ʟʥʘʥʠʡ. ɼʦʢʫʤʝʥʪ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʫʪʠʥʳ SWD (Semantic Web Document) 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʢʦʥʪʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʣʠʙʦ 

ʦʥʪʦʣʦʛʠʷ, ʣʠʙʦ ʦʙʳʯʥʳʡ ʜʦʢʫʤʝʥʪ, ʨʘʟʤʝʯʝʥʥʳʡ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʝʛʘʤʠ, 

ʚʟʷʪʳʤʠ ʠʟ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʊʘʢʠʝ ʀʥʪʝʨʥʝʪ-ʜʦʢʫʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʤʥʦʞʝʩʪʚʫ 

ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʠʧʘʤ ʦʥʪʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʨʘʟʤʝʪʢʠ ʜʦʢʫʤʝʥʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʭʥʦʣʦʛʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʦʥʪʦʣʦʛʠʠ. 

OntoSearch. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʦʡ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩʳ, ʩʦʩʪʦʷʱʠʝ ʠʟʢʣʶʯʝʚʳʭ ʩʣʦʚ. OntoSearch 

ʚʦʟʚʨʘʱʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʧʠʩʦʢ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʣʶʯʝʚʳʭ ʩʣʦʚ. ʇʦʩʢʦʣʴʢʫ ʜʦʢʫʤʝʥʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʘʥʥʦʪʠʨʦʚʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʧʦʣʫʯʘʝʤ ʥʘʙʦʨ ʩʚʷʟʘʥʥʳʭ ʧʦʥʷʪʠʡ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʕʪʠ ʧʦʥʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʬʫʥʜʘʤʝʥʪʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʜʦʤʝʥʥʦʡ ʦʥʪʦʣʦʛʠʠ. 

ɼʘʣʝʝ ʧʨʦʮʝʩʩ ʚʳʚʦʜʠʪ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ 

ʠʩʭʦʜʥʳʤ ʥʘʙʦʨʦʤ ʧʦʥʷʪʠʡ. ʅʘʢʦʥʝʮ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʮʝʥʢʠ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʚ 

ʪʝʨʤʠʥʘʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʘʢʪʠʚʘʮʠʡ ʚ ʦʥʪʦʣʦʛʠʠ ʜʦʤʝʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʝʨʝʦʮʝʥʢʠ ʜʦʢʫʤʝʥʪʦʚ ʧʝʨʝʜ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

SemanticPortals - ʵʪʦ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʚʝʙ-ʧʦʨʪʘʣʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʠ SemanticWeb ʜʣʷ ʫʣʫʯʰʝʥʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʩʝʤʘʥʪʠʯʝʩʢʦʤ 

ʧʦʨʪʘʣʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʦʥʪʦʣʦʛʠʝʡ ʜʦʤʝʥʘ ʠ ʭʨʘʥʠʪʩʷ ʚʧʦʨʪʘʣʝ ʙʘʟʳ ʟʥʘʥʠʡ. 

ɿʘʪʝʤ ʧʦʨʪʘʣ ʜʠʥʘʤʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʠʩʪʝʤʦʡ  ʠʟ ʧʦʨʪʘʣʘ ʜʣʷ ʦʥʪʦʣʦʛʠʠ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʩʤʦʪʨʘ, ʧʦʠʩʢʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. SemanticPortal ʫʣʫʯʰʘʝʪ ʩʧʦʩʦʙ 

ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʦʨʪʘʣʦʚ. ʕʪʦ ʪʘʢʞʝ ʦʙʣʝʛʯʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʧʦʨʪʘʣʝ ʠ ʫʤʝʥʴʰʘʝʪ ʪʨʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʀʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʳ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ (Berners-Lee, Hendler&Lassila, 

2001) ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʰʠʨʷʝʤʦʩʪʠ, ʥʘʩʪʨʦʡʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʆʥʠ ʘʥʘʣʦʛʠʯʥʳ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʧʦʨʪʘʣʫ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʚʝʙ-ʨʝʩʫʨʩʳ ʠʥʜʝʢʩʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʥʪʦʣʦʛʠʠ ʩ 

ʨʘʩʰʠʨʝʥʥʳʤ ʜʦʤʝʥʦʤ (ʩʧʝʮʠʬʠʢʘʮʠʷ ʢʣʶʯʝʚʳʭ ʢʦʥʮʝʧʮʠʡ ʜʦʤʝʥʘ), ʚ 

ʦʪʣʠʯʠʝ, ʥʘʧʨʠʤʝʨ, ʦʪ ʩʧʠʩʢʘ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʥʦʚʳʭ ʷʟʳʢʘʭ ʚʝʙ-

ʨʘʟʤʝʪʢʠ, ʪʘʢʠʭ ʢʘʢ ʉʪʨʫʢʪʫʨʘ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʦʚ (RDF) (Manola&Miller, 2004) 

ʠ ʷʟʳʢ ʚʝʙ-ʦʥʪʦʣʦʛʠʡ (OWL) (McGuinness&Harmelen, 2004).RDF ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʛʠʙʢʠʡ ʠ ʨʘʩʰʠʨʷʝʤʳʡ ʬʦʨʤʘʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʩʚʷʟʘʥʥʳʭ ʤʝʪʘʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ OWL ʧʦʜʜʝʨʞʠʚʘʝʪ ʷʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦʥʪʦʣʦʛʠʡ ʜʦʤʝʥʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ. ɺʤʝʩʪʝ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʧʦʨʪʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. ɺ ʵʪʦʡ ʛʣʘʚʝ ʦʙʩʫʞʜʘʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʦʥʪʦʣʦʛʠʷʭ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʮʝʥʥʳʭ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʦʨʪʘʣʦʚ. 
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SemanticWikis. çʉʝʤʘʥʪʠʯʝʩʢʘʷ ʚʠʢʠè ʨʘʩʰʠʨʷʝʪ ʧʦʠʩʢ ʩ ʧʦʤʦʱʴʶ 

çʩʝʤʘʥʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡè, ʪʘʢʠʭ ʢʘʢ RDF, OWL. ʆʩʥʦʚʥʘʷ ʠʜʝʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴʩʪʨʫʢʪʫʨʫ ʧʦʠʩʢʘ - ʟʘʜʘʚʘʝʤʦʡ ʩʠʣʴʥʦʡ 

ʩʚʷʟʴʶ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ - ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʪʝʭʥʠʢʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʦʩʪʦʡ 

ʥʘʚʠʛʘʮʠʠ. ʆʙʳʯʥʦ ʵʪʦ ʜʝʣʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʩʳʣʦʢ ʩʠʤʚʦʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʠʭ ʟʥʘʯʝʥʠʝ. 

ʊʘʢʠʝ ʘʥʥʦʪʘʮʠʠ ʧʦʣʝʟʥʳ ʜʣʷ ʤʥʦʛʠʭ ʮʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʥʪʝʢʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʣʫʯʰʝʥʥʫʶ 

ʥʘʚʠʛʘʮʠʶ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʚʷʟʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʨʝʟʝʥʪʘʮʠʷ, ʥʘʚʠʛʘʮʠʷ ʠʧʦʠʩʢ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʜʦʚʦʣʴʥʦ 

ʦʙʱʠʤ ʩʧʦʩʦʙʦʤ, ʥʦ ʯʘʩʪʦ ʠʟʚʣʝʢʘʝʪ ʙʦʣʴʰʫʶ ʚʳʛʦʜʫ ʠʟ ʘʜʘʧʪʘʮʠʠ ʢ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʢʦʥʪʝʢʩʪʫ. ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʚʠʢʠ ʩʫʱʝʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʥʘʧʨʠʤʝʨ, SemanticMediaWiki, SemWiki, IkeWiki, 

PlatypusWiki) 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ 

ʧʦʠʩʢʘ. 

 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʧʦʠʩʢʘ 

ʅʘʟʚʘʥʠʝ ʉʧʦʩʦʙ ʧʦʠʩʢʘ ʇʣʶʩʳ ʄʠʥʫʩʳ 
SemanticWeb ʇʦʠʩʢ ʥʘ ʦʩʥʦʚʝ 

ʩʚʷʟʠ ʫʟʣʦʚ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ 

1.ʀʥʬʦʨʤʘʮʠʷ 

ʫʜʦʙʥʘ ʜʣʷ 

ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

2.ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪ ʪʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ 

1.ɼʫʙʣʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. 

2.ʇʘʜʝʥʠʝ 

ʧʦʩʝʱʘʝʤʦʩʪʠ ʩʘʡʪʘ-

ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʠ 

OntoSearch ʇʦʣʥʦʪʝʢʩʪʦʚʦʡ 

ʤʝʪʦʜ ʧʦʠʩʢʘ ʥʘ 

ʦʩʥʦʚʝ ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ ʠ ʦʥʪʦʣʦʛʠʡ 

ʇʦʣʫʯʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

ʙʣʘʛʦʜʘʨʷ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʝ ʨʘʙʦʪʳ ʩ 

ʪʝʢʩʪʦʤ 

ɹʦʣʴʰʦʝ ʚʨʝʤʷ 

ʧʦʠʩʢʘ ʠʟ-ʟʘ 

ʩʣʦʞʥʦʩʪʠ ʩʙʦʨʘ 

ʪʝʢʩʪʦʚʳʭ ʦʥʪʦʣʦʛʠʡ 

SemanticWiki ʇʦʠʩʢ ʨʘʙʦʪʘʝʪ ʩʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 

ʯʘʩʪʴʶ ʜʘʥʥʳʭ ʚ 

SemanticMedia Wiki 

ʉʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʧʦʠʩʢʦʚʳʤʠ 

ʩʪʨʘʥʠʮʘʤʠ ʩ 

ʧʦʤʦʱʴʶ ʩʩʳʣʦʢ ʠ 

ʘʥʥʦʪʘʮʠʡ 

ʉʣʦʞʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʙʦʪʳ ʩ ʢʣʶʯʝʚʳʤʠ 

ʩʣʦʚʘʤʠ, ʠʟ-ʟʘ ʯʝʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ 

ʧʦʠʩʢʘ 

SemanticPortals ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʟʘ 

ʩʯʝʪ ʢʣʶʯʝʚʳʭ ʩʣʦʚ 

ʠ ʬʦʨʤʘʣʴʥʳʭ 

ʟʘʧʨʦʩʦʚ 

ʆʙʣʝʛʯʘʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 

ʤʘʰʠʥʳ 

ʅʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʣʥʦʮʝʥʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʢʩʪʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ 

 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʦʧʠʩʘʥʠʡ ʠ ʪʘʙʣʠʮʳ ʩʨʘʚʥʝʥʠʡ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
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1. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ï ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ SemanticPortals ʠ SemanticWeb, ʥʦ ʩʣʝʜʫʝʪ 

ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʚʦʟʤʦʞʥʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʢʘʢ: ʜʫʙʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ ʜʦʩʪʘʪʦʯʥʘʷ 

ʧʦʜʨʦʙʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ-ʟʘ ʧʣʦʭʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʊʘʢ ʞʝ ʵʪʦ ʯʨʝʚʘʪʦ ʧʘʜʝʥʠʝʤ ʧʦʩʝʱʘʝʤʦʩʪʠ ʩʘʡʪʦʚ 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ, ʠʟ-ʟʘ ʪʦʛʦ ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʙʝʨʫʪʩʷ ʥʘʧʨʷʤʫʶ ʠʟ 

ʪʝʢʩʪʘ ʠ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʙʝʟ ʧʦʩʝʱʝʥʠʷ ʩʘʡʪʘ ʠʩʪʦʯʥʠʢʘ. 

2. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʨʦʙʥʦʛʦ ʧʦʠʩʢʘ ʣʫʯʰʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʠ OntoSearch ʠ SemanticWikis ï ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʧʦʜʨʦʙʥʫʶ ʟʘʧʨʘʰʠʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʦʚ, ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʠ 

ʘʥʥʦʪʘʮʠʡ, ʥʦ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʯʨʝʚʘʪʦ ʜʦʣʛʠʤ ʚʨʝʤʝʥʝʤ ʧʦʠʩʢʘ ʠʟ-ʟʘ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʦʪʙʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʘ. 

3. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʡ 

ʷʚʣʷʝʪʩʷ OntoSearch, ʪʘʢ ʢʘʢ ʝʝ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦʩʥʦʚʘʥ ʥʘ ʦʪʙʦʨʝ 

ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʠ ʧʦʤʝʱʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʚ ʦʥʪʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʠʩʢʘ ʩʤʳʩʣʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʭʦʜʠʪʴ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʥʝʛʦ. 
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ʊɽʍʅʆʃʆɻʀʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ɹʘʨʘʰʢʦ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʇʘʨʰʠʥ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʥʪʠʚʠʨʫʩʥʳʝ ʨʝʰʝʥʠʷ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. ɺʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʥʪʠʚʠʨʫʩʥʳʭ 

ʧʨʦʛʨʘʤʤ. ʈʘʩʩʤʦʪʨʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 

ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʠ, ʘʥʪʠʚʠʨʫʩʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʜʘʥʥʳʝ, 

ʠʥʬʦʨʤʘʮʠʷ. 

 

INFORMATION SECURITY TECHNOLOGIES  
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Abstract: the article describes information security technologies, in particular, 

anti-virus solutions from various technology companies. A comparative analysis of 

antivirus programs has been performed. Their advantages and disadvantages are 

considered. Based on the analysis, the conditions for the most efficient use of each of 

the considered software products are identified. 

Keywords: technology, antivirus, security, data, information. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ 

ʟʘʱʠʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʢʘʢ ʚ ʣʶʙʦʤ ʘʧʧʘʨʘʪʥʦʤ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ 

ʧʦʷʚʣʷʶʪʩʷ ʫʷʟʚʠʤʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʙʦʨʦʪʴʩʷ. ʀʩʩʣʝʜʦʚʘʚ ʨʳʥʦʢ 

Security Technology, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʟʘʱʠʪʦʡ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ.  

AvastFree Antivirus . ʆʪʣʠʯʥʳʡ ʙʝʩʧʣʘʪʥʳʡ ʘʥʪʠʚʠʨʫʩ, ʢʦʪʦʨʳʡ 

ʟʘʩʣʫʞʠʣ ʧʨʠʟʥʘʥʠʝ ʤʠʣʣʠʦʥʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʙʣʘʛʦʜʘʨʷ 

ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʝ ʦʪ ʪʨʦʷʥʦʚ ʠ ʚʠʨʫʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʂʣʶʯʝʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ AvastFreeAntivirus: 

- ʦʪʣʠʯʥʘʷ ʟʘʱʠʪʘ ʦʪ ʨʫʪʢʠʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

- ʩʝʪʝʚʦʡ ʵʢʨʘʥ, ʟʘʱʠʱʘʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʚʦ ʚʨʝʤʷ ʠʥʪʝʨʥʝʪ-ʩʝʨʬʠʥʛʘ; 
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- ʩʦʚʨʝʤʝʥʥʳʡ ʜʚʠʞʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʟʘʚʠʜʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 

ʧʨʦʛʨʘʤʤʳ; 

- ʫʜʦʙʥʳʡ ʚʠʜʞʝʪ ʥʘ ʨʘʙʦʯʠʡ ʩʪʦʣ; 

- ʠʥʪʫʠʪʠʚʥʳʡ, ʧʨʠʷʪʥʳʡ ʛʣʘʟʫ ʠʥʪʝʨʬʝʡʩ. 

AvastFree Antivirus ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʦʚʫʶ ʬʫʥʢʮʠʶ 

AutoSandbox, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʬʘʡʣʘ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚʳʣʝʯʠʪʴ ʝʛʦ. ʕʪʘ ʬʫʥʢʮʠ ̫

ʧʦʟʚʦʣʷʝʪ ʩʧʘʩʪʠ ʦʪ ʤʛʥʦʚʝʥʥʦʛʦ ʩʪʠʨʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ 

ʬʘʡʣʦʚ, ʠʟʙʝʞʘʪʴ ʩʠʩʪʝʤʥʳʭ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʜʘʣʝʥʠʝʤ ʚʘʞʥʳʭ 

ʩʠʩʪʝʤʥʳʭ ʬʘʡʣʦʚ. ʊʘʢʞʝ ʥʦʚʘʷ ʚʝʨʩʠʷ ɸʚʘʩʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʪʨʦʝʥʥʫʶ 

ʬʫʥʢʮʠʶ ʫʜʘʣʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ 

ʢʦʤʧʴʶʪʝʨʫ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʪʦʣʴʢʦ ʩ ʨʘʟʨʝʰʝʥʠʷ) ʠ ʦʢʘʟʘʪʴ ʝʤʫ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠʣʠ ʧʦʤʦʱʴ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʫʜʦʙʥʦ, ʪʘʢ ʢʘʢ ʠʟʙʘʚʣʷʝʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʝʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʥʘʩʪʨʦʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ.  

AVG Anti -VirusFree. ʇʦʧʫʣʷʨʥʳʡ ʘʥʪʠʚʠʨʫʩ, ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʦʡ 

ʯʝʨʪʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʠʩʪʝʤʫ. ʆʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʢʘʥʠʨʫʝʪ ʬʘʡʣʳ ʠ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʠʭ ʟʘʧʫʩʢʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʘʤʠ, ʪʨʦʷʥʘʤʠ ʠ ʰʧʠʦʥʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ʊʘʢʞʝ AVG 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʢʘʥʝʨ, ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʧʦ ʨʘʩʧʠʩʘʥʠʶ.  

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ AVG AntiVirusFree: 

- ʙʳʩʪʨʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʬʘʡʣʘ ʧʨʠ ʝʛʦ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ; 

- ʩʢʘʥʝʨ ʧʦ ʪʨʝʙʦʚʘʥʠʶ / ʨʘʩʧʠʩʘʥʠʶ; 

- ʧʦʣʝʟʥʳʝ ʤʦʜʫʣʠ ʟʘʱʠʪʳ (linkscanner, e-mailscanner). 

AVG Anti-VirusFree ʤʦʞʝʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʦʪʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʟʘʱʠʪʳ ʩʠʩʪʝʤʳ ʠ ʜʦʚʦʣʴʥʦ ʤʘʣʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʩʠʩʪʝʤʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʣʘʪʥʦʡ ʚʝʨʩʠʠ, ʢʦʪʦʨʘʷ, ʢʦʥʝʯʥʦ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʴʰʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʫʥʢʮʠʡ, ʚʝʨʩʠʷ ʜʣʷ ʙʝʩʧʣʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʪʘʝʪ 

ʛʦʨʘʟʜʦ ʩʪʘʙʠʣʴʥʝʝ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʪʫ ʞʝ ʩʘʤʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʚ 

ʚʠʜʝ ʦʙʥʦʚʣʝʥʠʡ. ʅʦʚʘʷ ʫʥʠʢʘʣʴʥʘʷ ʬʫʥʢʮʠʷ - LinkScanner ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʪʠʚʠʨʫʩ, ʯʪʦʙʳ ʧʨʦʩʢʘʥʠʨʦʚʘʪʴ ʩʘʡʪ, ʥʝ ʟʘʭʦʜʷ 

ʥʘ ʥʝʛʦ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʫʜʦʙʥʦ.  

360 TotalSecurity. ʄʦʱʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʦʨʷʜʢʝ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʚʨʝʤʝʥʥʳʡ 

ʘʥʪʠʚʠʨʫʩ, ʪʚʠʢʝʨ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʯʠʩʪʢʠ ʩʠʩʪʝʤʳ ʦʪ 

ʤʫʩʦʨʘ. ʕʪʦ ʘʥʪʠʚʠʨʫʩʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ 

ʟʘʱʠʪʠʪʴ ʢʦʤʧʴʶʪʝʨ ʦʪ ʚʥʝʰʥʠʭ ʫʛʨʦʟ, ʥʦ ʪʘʢʞʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ, 

ʧʦʤʦʯʴ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʠʩʪʝʤʥʳʝ ʨʝʩʫʨʩʳ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ. ʉʘʤʦ ʧʨʠʣʦʞʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʷʪʠ ʘʢʪʠʚʥʳʭ ʜʚʠʞʢʘʭ, ʯʝʪʳʨʝ ʠʟ 

ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʶʪ ʟʘ ʟʘʱʠʪʫ ʩʠʩʪʝʤʫ.  

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 360 TotalSecurity: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʟʘʱʠʪʳ; 
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- ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʧʦʜʢʣʶʯʘʝʤʳʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʦʯʠʩʪʢʘ ʩʠʩʪʝʤʳ ʦʪ ʤʫʩʦʨʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʬʘʡʣʦʚ. 

ɸʥʪʠʚʠʨʫʩ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʚʳʙʦʨʦʤ, ʢʘʢ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʇʂ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʜʚʠʥʫʪʳʭ. ʇʝʨʚʳʝ ʧʦʣʫʯʘʶʪ ʚ ʩʚʦʝ 

ʨʘʩʧʦʨʷʞʝʥʠʝ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ ʩ ʤʥʦʞʝʩʪʚʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʡ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʘʱʠʱʘʪʴ ʢʦʤʧʴʶʪʝʨ ʙʝʟ ʧʨʷʤʦʛʦ ʫʯʘʩʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʪʦʨʳʝ 

ʞʝ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʦʮʝʥʷʪ ʛʠʙʢʠʝ ʥʘʩʪʨʦʡʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ 

ʧʨʦʬʠʣʠ, ʩʦʭʨʘʥʷʷ ʚ ʥʠʭ ʨʘʟʥʳʝ ʥʘʩʪʨʦʡʢʠ, ʬʫʥʢʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʥʪʝʨʝʩʥʳʝ ʦʧʮʠʠ.  

ESET NOD32 SmartSecurity. ɿʘʤʝʯʘʪʝʣʴʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 

ʟʘʱʠʪʳ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʠʨʪʫʘʣʴʥʳʭ ʫʛʨʦʟ. ɺʠʨʫʩʳ, 

ʪʨʦʷʥʳ, ʨʫʪʢʠʪʳ, ʨʝʢʣʘʤʥʦʝ ʇʆ, ʩʧʘʤ ï ʘʥʪʠʚʠʨʫʩ ʙʣʦʢʠʨʫʝʪ ʚʩʝ ʵʪʦ. 

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ESET NOD32 SmartSecurity: 

- ʪʦʪʘʣʴʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʟʘʱʠʪʘ ʦʪ ʚʠʨʫʩʦʚ, malware ʠ adware 

ʧʨʠʣʦʞʝʥʠʡ; 

- ʧʝʨʩʦʥʘʣʴʥʳʡ ʬʘʡʝʨʚʦʣ; 

- ʟʘʱʠʪʘ ʦʪ ʙʦʪʥʝʪʦʚ ʠ ʫʣʫʯʰʝʥʥʳʡ ʙʣʦʢʠʨʦʚʱʠʢ ʵʢʩʧʣʦʡʪʦʚ; 

- ʬʫʥʢʮʠʷ anti-theft, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʠ ʚʝʨʥʫʪʴ ʫʪʝʨʷʥʥʳʡ 

ʥʦʫʪʙʫʢ; 

- smartmode, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʡ ʧʨʦʮʝʩʩʳ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʬʘʡʣʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʟʘʛʨʫʟʦʯʥʦʛʦ ʜʠʩʢʘ ʜʣʷ ʧʦʚʨʝʞʜʝʥʥʦʡ 

ʩʠʩʪʝʤʳ; 

- ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ; 

ESET NOD32 SmartSecurity ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʟʘʱʠʪʳ ʇʂ: ʥʝʩʢʦʣʴʢʦ ʩʪʫʧʝʥʝʡ ʟʘʱʠʪʳ ʦʪ ʣʶʙʦʛʦ ʪʠʧʘ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʇʆ 

ʠʣʠ ʚʠʨʫʩʘ, ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʘʩʪʦʤʠʟʠʨʫʝʤʳʡ ʬʘʝʨʚʦʣ ʜʣʷ ʰʠʬʨʦʚʢʠ 

ʩʦʝʜʠʥʝʥʠʷ, ʨʦʜʠʪʝʣʴʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʢʦʥʪʨʦʣʴ ʠ ʩʢʘʥ ʧʦʜʢʣʶʯʘʝʤʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʙʝʩʧʣʘʪʥʘʷ ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʪʝʭʧʦʜʜʝʨʞʢʘ. ʅʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʘʥʪʠʚʠʨʫʩʘ 

ʝʩʪʴ ʤʥʦʛʦ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ.  

Kaspersky Antivirus . ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʷʜʨʦ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠʟ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʦʪ ʚʠʨʫʩʦʚ, 

ʰʧʠʦʥʩʢʦʛʦ ʇʆ, ʢʦʪʦʨʦʝ ʧʦʧʘʣʦ ʥʘ ʢʦʤʧʴʶʪʝʨ ʯʝʨʝʟ ʩʝʪʴ ʠʣʠ ʚʥʝʰʥʠʝ 

ʫʩʪʨʦʡʩʪʚ. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʯʠʢ ʟʘʷʚʣʷʝʪ, ʯʪʦ ʘʥʪʠʚʠʨʫʩ ʩʧʦʩʦʙʝʥ ʫʩʢʦʨʠʪʴ 

ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

ɺʦʟʤʦʞʥʦʩʪʠ Kaspersky Free Antivirus: 

- ʬʫʥʢʮʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʬʘʡʣʦʚ, ʫʜʘʣʝʥʠʷ ʚʠʨʫʩʦʚ; 

- ʟʘʱʠʪʘ ʦʪ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʚʝʨʢʘ ʠʭ ʟʘʧʠʩʝʡ ʚ ʨʝʝʩʪʨʝ. 

ɺʳʧʦʣʥʠʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʥʪʠʚʠʨʫʩʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ 

 
AvastFree 

Antivirus  

AVG 

AntiVirus 

Free 

360 

TotalSecurity 
ESET NOD32 

Kaspersky 

Antivirus  

ʎʝʥʘ ɹʝʩʧʣʘʪʥʳʡ 

ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʘ ʦʜʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ.  

ʇʨʠ ʥʘʣʠʯʠʠ 

ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʧʘʢʝʪʘ ʩʫʤʤʘ 

ʩʦʩʪʘʚʣʷʝʪ 

6230ʨ./ʛʦʜ.  

ɹʝʩʧʣʘʪʥʘʷ 

ʙʘʟʦʚʘʷ 

ʟʘʱʠʪʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʝ ʧʦʣʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ. 

ʉʪʦʠʤʦʩʪʴ 

ʧʣʘʪʥʦʡ 

ʚʝʨʩʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 

1500ʨ./ʛʦʜ.   

ʉʪʦʠʤʦʩʪʴ 

ʧʨʝʤʠʫʤ 

ʧʘʢʝʪʘ ï 

833ʨ./ʛʦʜ. 

ʀʤʝʝʪʩʷ 

ʥʘʣʠʯʠʝ 

ʙʝʩʧʣʘʪʥʦʡ 

ʚʝʨʩʠʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘ-

ʣʦʤ.  

ʀʤʝʝʪʩʷ 

ʙʝʩʧʣʘʪʥʘʷ 

ʧʨʦʙʥʘʷ 

ʚʝʨʩʠʷ ï 30 

ʜʥʝʡ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʘʢʝʪʘ, 

ʩʪʦʠʤʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

1999ʨ. ʜʦ 

4999ʨ.  

ʀʤʝʝʪʩʷ 

ʧʨʦʙʥʘʷ 

ʚʝʨʩʠʷ ʥʘ 30 

ʜʥʝʡ, ʜʘʣʝʝ 

ʩʪʦʠʤʦʩʪʴ 

ʨʘʩʩʯʠʪʳ-

ʚʘʝʪʩʷ ʠʟ ʥʫʞʜ 

ʧʦʪʨʝʙʠʪʝʣʷ 

(ʢʦʣʠʯʝʩʪʚʦ 

ʫʩʪʨʦʡʩʪʚ) ʠ 

ʚʳʙʨʘʥʥʦʛʦ 

ʧʘʢʝʪʘ.  

ʉʘʤʘʷ ʤʠʥʠ-

ʤʘʣʴʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ï 

1200 ʨ./ʛʦʜ.  

ʇʦʧʫ-

ʣʷʨʥʦʩʪʴ 

ɹʦʣʝʝ 200 

ʤʠʣʣʠʦʥʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʅʝʪ 

ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷʭ.  

683 ʤʠʣʣʠʦʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʚʦ ʚʩʝʤ ʤʠʨʝ.  

ɹʦʣʝʝ 15 

ʤʠʣʣʠʦʥʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʚ ʈʦʩʩʠʠ ʠ 

ʙʦʣʝʝ 100 

ʤʠʣʣʠʦʥʦʚ ʚ 

ʤʠʨʝ.     

ɹʦʣʝʝ 400 

ʤʠʣʣʠʦʥʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ.   

ʇʦʜʜʝʨʞʢʘ 

ʧʣʘʪʬʦʨʤ 

Windows/Mac/

Android 

Windows/Mac/

Android 

Windows Windows/Mac/

Android 

Windows/Mac/

Android/iOS 

ʌʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ 

ɹʝʟʦʧʘʩʥʳʡ 

ʟʘʧʫʩʢ 

ʧʨʦʛʨʘʤʤ ʥʘ 

ʇʂ;  

ʇʦʜʜʝʨʞʢʘ 

ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ 

(ʇʂ, 

ʤʦʙʠʣʴʥʳʝ); 

ʐʠʬʨʦʚʘʥʠʝ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʀʥʪʝʨʥʝʪʫ ʜʣʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠ 

ʢʦʥʬʠʜʝʥ-

ʮʠʘʣʴʥʦʛʦ 

ʧʦʩʝʱʝʥʠʷ 

ʩʘʡʪʦʚ. 

ʈʘʙʦʪʘ ʚ 

ʬʦʥʦʚʦʤ 

ʨʝʞʠʤʝ 

ʧʦʟʚʦʣʷʝʪ 

ʫʣʫʯʰʠʪʴ 

ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ 

ʫʩʪʨʦʡʩʪʚʘ;  

ʀʩʧʨʘʚʣʝʥʠʝ 

ʥʝʧʦʣʘʜʦʢ ʇʂ 

ʠ ʫʜʘʣʝʥʠʝ 

ʥʝʥʫʞʥʦʛʦ 

ʇʆ.  

ɿʘʧʣʘʥʠʨʦ-

ʚʘʥʥʘʷ ʦʯʠʩʪʢʘ 

ʜʠʩʢʘ; 

ʙʣʦʢʠʨʘʪʦʨ 

ʨʝʢʣʘʤʳ; 

ʧʨʦʚʝʨʢʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

Wi-Fi.  

ʈʦʜʠʪʝʣʴʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʧʦ-

ʟʚʦʣʷʝʪ 

ʦʛʨʘʥʠʯʠʪʴ 

ʜʝʪʝʡ ʦʪ 

ʚʨʝʜʦʥʦʩʥʳʭ 

ʩʘʡʪʦʚ. ɿʘʱʠʪʘ 

SmartTV ʠ 

ʤʦʙʠʣʴʥʳʭ. 

ɿʘʱʠʪʘ 

ʦʥʣʘʡʥ -

ʧʣʘʪʝʞʝʡ 

ʠhʬʨʦʚʘʥʠʝʤ;  

ɿʘʱʠʪʘ 

ʧʘʨʦʣʝʡ ʠ 

ʠʟʦʙʨʘʞʝʥʠʡ 

ʜʦʢʫʤʝʥʪʦʚ; 

ʉʦʟʜʘʝʪ 

ʨʝʟʝʨʚʥʳʝ 

ʢʦʧʠʠ ʮʝʥʥʳʭ 

ʬʘʡʣʦʚ, 

ʤʫʟʳʢʠ ʠ 

ʬʦʪʦʛʨʘʬʠʡ ʥʘ 

ʢʦʤʧʴʶʪʝʨʘʭ.  

 

ʊʘʢ ʢʘʢ Avast ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʙʝʩʧʣʘʪʥʦʡ ʧʦʜʧʠʩʢʝ ʜʣʷ ʦʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʜʥʦʤ ʇʂ. 

AVG ʞʝ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʤʘʰʠʥ, ʪʘʢ ʢʘʢ ʦʥ ʦʯʝʥʴ ʥʘʜʝʞʥʦ 

ʟʘʱʠʱʘʝʪ ʩʠʩʪʝʤʥʳʝ ʬʘʡʣʳ ʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʫʛʨʦʟʘʤ. 

360 TotalSecurity ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʫʞʜ, ʪʘʢ ʢʘʢ ʦʥ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʟʙʠʨʘʶʪʩʷ ʚ 
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ʫʨʦʚʥʷʭ ʟʘʱʠʪʳ, ʩʠʩʪʝʤʥʦʡ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʨʫʩʳ ʠ ʪʨʦʷʥʳ. 

ESET NOD32 ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʚ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ 

ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚʘʭ: ʦʪ ʢʦʤʧʴʶʪʝʨʦʚ ʜʦ ʩʤʘʨʪʬʦʥʦʚ, ʠ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ESET ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʘʥʪʠʚʠʨʫʩʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʣʫʯʰʝʝ 

ʘʥʪʠʚʠʨʫʩʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʨʳʥʢʝ. Kaspersky Antivirus ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʜʣʷ ʣʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʦʚʩʝʜʥʝʚʥʳʭ ʥʫʞʜ ï ʩʝʨʬʠʥʛ ʚ ʠʥʪʝʨʥʝʪʝ, ʟʘʱʠʪʘ ʦʪ ʧʨʦʩʪʳʭ ʚʠʨʫʩʦʚ ʠ 

ʪʨʦʷʥʦʚ.      

ʀʪʘʢ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʳʧʦʣʥʝʥʥʳʡ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʇʆ 

ʧʨʝʜʦʩʪʘʚʣʷʁʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʘʱʠʪʫ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʧʨʠ ʚʳʙʦʨʝ 

ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʨʝʰʝʥʠʷ ʩʪʦʠʪ ʦʧʠʨʘʪʴʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʩʚʦʠ ʥʫʞʜʳ. ɽʩʣʠ 

ʚʘʤ ʥʫʞʝʥ ʧʨʦʩʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʥʝʜʦʨʦʛʦʡ ʘʥʪʠʚʠʨʫʩ, ʪʦ ʵʪʦ ʦʜʥʦʟʥʘʯʥʦ 

ESET NOD32, ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʪʦʨʤʦʟʠʪ ʩʠʩʪʝʤʫ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ. ɽʩʣʠ ʞʝ ʚʘʤ ʥʫʞʝʥ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʟʘʱʠʪʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʪʦ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʦʡʜʝʪ AVG Anti-VirusFree.   
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ʋɼʂ 621.314.5 

 

ʉʅʗʊʀɽ ʕʃɽʂʊʈʆʂɸʈɼʀʆɻʈɸʄʄʓ ʈɸɿʅʓʄʀ ʉʇʆʉʆɹɸʄʀ 

 

ʍʘʟʠʝʚʘ ʈʝʛʠʥʘ ʊʘʛʠʨʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʕʣʝʢʪʨʦʪʝʭʥʠʢʘ 

ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè 

ʉʠʙʠʨʷʢʦʚʘ ʉʦʬʴʷ ʆʣʝʛʦʚʥʘ 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 

ɸʥʥʦʪʘʮʠʷ: ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʣʶʜʠ ʟʘʙʦʪʠʣʠʩʴ ʦ ʩʚʦʝʤ ʟʜʦʨʦʚʴʝ. 

ɺʳʧʦʣʥʷʣʠ ʫʧʨʘʞʥʝʥʠʷ: ʩʠʣʦʚʳʝ, ʜʳʭʘʪʝʣʴʥʳʝ, ʨʘʩʩʣʘʙʣʷʶʱʠʝ ʠ 

ʫʢʨʝʧʣʷʶʱʠʝ ʟʜʦʨʦʚʴʝ. ʂʘʞʜʳʡ ʭʦʪʴ ʨʘʟ ʚ ʞʠʟʥʠ ʧʳʪʘʣʩʷ ʙʣʶʩʪʠ ʟʘ ʩʚʦʠʤ 

ʨʘʮʠʦʥʦʤ, ʙʣʶʩʪʠ ʟʘ ʩʠʜʷʯʠʤ ʠ ʘʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ. ɸ ʜʣʷ ʯʝʛʦ? ɼʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʚʦʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʘʢʦʛʦ ʚʘʞʥʦʛʦ ʦʨʛʘʥʘ, 

ʢʘʢ ʩʝʨʜʮʝ. 

ʊʘʢʞʝ ʥʘʨʘʚʥʝ ʩ ʩʘʤʦʢʦʥʪʨʦʣʝʤ, ʢʘʞʜʳʡ ʧʦʥʠʤʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʦ 

ʦʙʩʣʝʜʦʚʘʪʴʩʷ ʫ ʚʨʘʯʝʡ ʨʘʟ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ.  

ʄʝʜʠʮʠʥʘ ʠ ʠʥʞʝʥʝʨʠʷ ʥʝ ʩʪʦʷʪ ʥʘ ʤʝʩʪʝ, ʠʜʫʪ ʚ ʥʦʛʫ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʂʦʤʧʘʥʠʷ Apple ʚʳʧʫʩʪʠʣʘ ʤʦʜʝʣʴ ʥʘʨʫʯʥʳʭ ʯʘʩʦʚ ï Apple watch, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʘʤʦʤʫ ʩʥʠʤʘʪʴ ʧʦʢʘʟʘʥʠʷ ʕʂɻ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʘʷ ʬʫʥʢʮʠʷ, ʧʦʪʦʤʫ 

ʯʪʦ ʚ ʨʫʪʠʥʝ, ʚ ʚʝʯʥʦʡ ʩʧʝʰʢʝ, ʚ ʩʪʨʝʩʩʝ ʤʳ ʟʘʙʳʚʘʝʤ ʩʣʝʜʠʪʴ ʟʘ ʧʫʣʴʩʦʤ, 

ʩʝʨʜʮʝʙʠʝʥʠʝʤ, ʘ ʫʞ ʪʝʤ ʙʦʣʝʝ ʩʨʘʟʫ ʥʝ ʟʘʧʠʩʳʚʘʝʤʩʷ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ, 

ʩʩʳʣʘʷʩʴ ʥʘ ʪʦ, çʩʘʤʦ ʧʨʦʡʜʝʪè. ʅʝʪ. ʅʫʞʥʦ ʪʱʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ 

ʩʘʤʦʯʫʚʩʪʚʠʝʤ. 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʚ ʢʦʪʦʨʦʤ ʜʣʷ 

ʦʮʝʥʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʝʨʜʮʘ ʧʨʠʤʝʥʷʝʪʩʷ ʘʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʘʥʘʣʠʟ. 

ɼʨʫʛʠʤ ʚʦʟʤʦʞʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʝʨʜʮʘ ʚ ʚʠʜʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʦʪʨʘʞʘʶʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʨʜʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʝʨʜʮʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʝʨʜʮʘ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʦʙʣʘʩʪʝʡ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʠ 

ʩʨʝʜʩʪʚ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʩʠʛʥʘʣʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʝʨʜʮʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʧʦʣʫʧʨʦʥʠʮʘʝʤʳʭ ʤʝʤʙʨʘʥʘʭ ʢʣʝʪʦʢ ʞʠʚʦʡ ʪʢʘʥʠ ʩʝʨʜʮʘ. 

ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʢʘʨʜʠʦʛʨʘʤʤʳ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʤʘʰʠʥʳ 

ʕʂɻ ʠ ʢʦʤʧʘʢʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʮʠʬʝʨʙʣʘʪʘ Apple Watch.  
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ɸʚʪʦʨʘʤʠ ʚʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʠʟʤʝʨʝʥʠʡ. ʉʨʘʚʥʠʚʘʝʪʩʷ 

ʛʨʘʬʠʢ, ʧʦʣʫʯʝʥʥʳʡ ʩ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ ʠ ʩ ʨʫʯʥʳʭ ʯʘʩʦʚ. ʉ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Elcut ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʚʦʢʨʫʛ 

ʯʝʣʦʚʝʢʘ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʘ ʧʦʣʥʘʷ 

ʢʘʨʪʠʥʘ ʧʦʣʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʩʣʘʙʳʝ ʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʥʦʚʦʡ ʬʫʥʢʮʠʠ Apple 

Watch ʠ ʟʘʤʝʯʝʥʳ çʥʝʜʦʨʘʙʦʪʢʠè, ʢʦʪʦʨʳʝ ʚ ʙʫʜʫʱʝʤ ʙʫʜʫʪ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ, ʧʦʪʝʥʮʠʘʣ, ʛʝʥʝʨʘʪʦʨ, ʜʠʧʦʣʴ, 

ʪʨʝʫʛʦʣʴʥʠʢ, ʕʡʪʭʦʚʝʥ, ʢʘʨʜʠʦʛʨʘʤʤʘ. 

 

DIFFERENT METHODS TO TAKE EKG  
 

Khazieva R.T. 

Sibiriakova S.O. 
 

Abstract: Throughout the years people were always taking care of themselves, 

performed physical activities, breathing and relaxation exercises to improve their 

health. Each of us tried to follow a healthy diet, live active life to improve your 

health/heart condition. It is important to perform regular preventative checks at the 

doctorôs office. 

An electrocardiogram is the most well-known methods for testing condition of 

heart/blood vessels system based on electrical activity of your heart using amplitude 

time based analysis.  

Other equivalent way to define the heart is electrical generator, which 

characteristics reflect electrical condition of heart. To sum up, more detailed review 

of the heart will let you have complete information on its electrical activity , and its 

parts resulting in accurate identification of myocardial infarction(MI).  As the result, 

it is important to increase diagnostic resolution of new methods and machines to 

improve quality of detection of MI. 

Medical and engineering industry are not staying still, they are walking 

together side by side. Company Apple released new model of Apple Watch that can 

take EKG. This is very important function that lets us monitor our pulse, heartbeat on 

the go, during our routine.   

This article covers electrical processes that occur in semi-transparent 

membrane cells of the heart. It describes process of taking EKG, principles of EKG 

machines and compact Apple Watch. 

Authors compared EKG results provided by different devices. Traditional EKG 

graphs are compared to Apple Watch graphs. Program Eclut was used to visualize 

and model magnetic fields created by human with certain magnetic induction, 

reviewed the full magnetic field. 

Article presented weak and strong pointe of Apple Watch, also mentioned 

improvements that need to be addressed in the nearest future. 

Key words: electrical, potential, generator, dipole, triangle, Einthoven, 

cardiogram. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʯʝʥʳʝ, ʤʝʜʠʢʠ, IT-ʠʥʞʝʥʝʨʳ ʩʪʘʨʘʶʪʩʷ ʧʨʠʚʝʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʢ ʙʦʣʝʝ ʤʦʙʠʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ, ʫʜʦʙʥʦʤʫ, ʙʳʩʪʨʦʤʫ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʰʠʥ ʠ ʧʨʠʙʦʨʦʚ. ʅʝʜʘʚʥʦ 

ʢʦʤʧʘʥʠʷ Apple ʚʳʧʫʩʪʠʣʠ ʯʘʩʳ Apple watch ï watchOS 5, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ 

ʫʟʥʘʪʴ ʧʦʛʦʜʫ, ʧʦʣʫʯʠʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʩ ʧʦʯʪʳ, ʩʜʝʣʘʪʴ ʟʚʦʥʦʢ, ʫʟʥʘʪʴ ʩʚʦʡ 

ʧʫʣʴʩ ʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʫ (ʕʂɻ). ʊʝʧʝʨʴ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʚʦʡ ʰʠʬʨ ʕʂɻ 

ʧʨʷʤʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʫ ʚʘʩ ʥʘ ʟʘʧʷʩʪʴʝ ʨʘʩʧʦʣʦʞʝʥʳ ʯʘʩʳ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʦʯʝʥʴ 

ʧʦʣʝʟʥʘ ʪʝʤ, ʯʪʦ ʧʨʠ ʫʛʨʦʟʝ ʜʣʷ ʞʠʟʥʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʝʨʜʝʯʥʦʤ ʧʨʠʩʪʫʧʝ) ʫ 

ɺʘʩ ʫʞʝ ʙʫʜʝʪ ʠʩʪʦʨʠʷ ʥʘ ʨʫʢʝ.  ʅʦ ʵʪʦ ʥʝ ʦʪʤʝʥʷʝʪ ʧʦʭʦʜʳ ʢ ʩʚʦʝʤʫ ʣʝʯʘʱʝʤʫ 

ʚʨʘʯʫ. ʇʦʪʦʤʫ ʯʪʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʜʠʘʛʨʘʤʤʫ ʩʤʦʞʝʪ ʣʠʰʴ 

ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʚʨʘʯ.   

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʠʦʥʦʚ, ʘ ʠʤʝʥʥʦ ʢʘʣʠʷ, ʥʘʪʨʠʷ ʠ ʭʣʦʨʘ 

ʨʘʟʣʠʯʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʦʟʥʠʢʘʶʪ ʙʠʦʧʦʪʝʥʮʠʘʣʳ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ 

ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʞʠʚʦʡ ʪʢʘʥʠ. ɺʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ï ʥʘʣʠʯʠʷ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʝʛʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ. ʇʨʠ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʠʟ-ʟʘ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʤʝʤʙʨʘʥʳ ʧʦʷʚʣʷʝʪʩʷ çʧʦʪʝʥʮʠʘʣ 

ʜʝʡʩʪʚʠʷè, ʢʦʪʦʨʳʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʢʘʯʢʦʦʙʨʘʟʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥʳ. ʊʘʢʞʝ ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʦʥʦʚ ʧʦ 

ʨʘʚʥʳʝ ʩʪʦʨʦʥʳ ʤʝʤʙʨʘʥʳ. ʀʩʭʦʜʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. 

ʇʠʢʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ, ʧʨʠʤʝʨʥʦ 1-2ʤʩ ʫ 

ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ. 

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʝʰʥʝʡ ʚʳʨʘʙʘʪʳʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʇʦʪʝʥʮʠʘʣ ʠʤʝʥʫʝʪʩʷ çʧʦʪʝʥʮʠʘʣʦʤ ʧʦʢʦʷè. ʆʥ 

ʜʦʩʪʠʛʘʝʪ 60-80 ʤɺ ʫ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, 80-90 ʤɺ ʫ ʚʦʣʦʢʦʥ ʧʦʧʝʨʝʯʥʦʧʦʣʦʩʘʪʳʭ 

ʤʳʰʮ, 90-95 ʤɺ ʫ ʚʦʣʦʢʦʥ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ (ʨʠʩ. 1). 

ʂʣʝʪʢʘ ʩʦʟʜʘʝʪ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʤʝʤʙʨʘʥʝ, ʚʩʣʝʜʩʪʚʠʝ ʩʦʟʜʘʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. ʉʫʤʤʘ ʧʦʣʝʡ ʢʣʝʪʦʢ - ʵʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ ʚʦʢʨʫʛ 

ʫʯʘʩʪʢʘ ʪʢʘʥʠ ʠʣʠ ʦʨʛʘʥʘ. ɺ ʠʪʦʛʝ ʥʘ ʪʝʣʝ, ʪʦʯʥʝʝ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ. 

 

 
 

ʈʠʩ. 1 ʇʦʪʝʥʮʠʘʣ ʜʝʡʩʪʚʠʷ ʤʠʦʢʘʨʜʠʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 
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ʆʨʛʘʥʠʟʤ ʥʘʩʪʦʣʴʢʦ ʫʥʠʢʘʣʝʥ, ʯʪʦ ʩʝʨʜʮʝ ʦʢʨʫʞʝʥʦ ʜʨʫʛʠʤʠ ʪʢʘʥʷʤʠ ʠ 

ʦʨʛʘʥʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʠʥʮʠʧʦʤ 

ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʳʡ 

ʛʝʥʝʨʘʪʦʨ ʩʝʨʜʮʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʩʨʝʜʝ, ʘ ɻʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʟʘʨʷʜ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʩʨʝʜʝ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʪʦʢʘ (ʨʠʩ. 2) 

ʠ ʯʝʨʝʟ ʦʢʨʫʞʘʶʱʫʶ ʫʥʠʜʠʧʦʣʴ ʩʬʝʨʫ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʜʠʫʩʘ r ʙʫʜʝʪ 

ʧʨʦʪʝʢʘʪʴ ʚʳʭʦʜʷʱʠʡ ʠʟ ʥʝʛʦ ʪʦʢ I. ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʪʦʢʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

ʚʦ ʚʥʝʰʥʝʡ ʧʨʦʚʦʜʷʱʝʡ ʩʨʝʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

 
 

ʈʠʩ. 2 ʋʥʠʜʠʧʦʣʴ ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʦʢʘ 
 

 
 

ʈʠʩ.3 ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʛʝʥʝʨʘʪʦʨʘ 
 

ɿʜʝʩʴ Rc ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, R ï ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʪʦʢʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ɽ ï ʵ.ʜ.ʩ. ʛʝʥʝʨʘʪʦʨʘ, I ï ʩʠʣʘ ʪʦʢʘ ʚ ʮʝʧʠ. ʊʘʢ ʢʘʢ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʤʙʨʘʥ, ʥʘ ʢʦʪʦʨʳʭ ʬʘʢʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʞʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ 

(R>>Rc), ʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ Rc ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʠʣʘ ʪʦʢʘ ʚ 

ʜʘʥʥʦʡ ʩʨʝʜʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʠ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʦʥʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʦʜʥʦʨʦʜʥʦʡ ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʩʨʝʜʝ [2]. 

ɺ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʣʝʞʠʪ ʪʝʦʨʠʷ ʕʡʥʪʭʦʚʝʥʘ, ʚ ʢʦʪʦʨʦʡ 

ʩʝʨʜʮʝ ʚʳʩʪʫʧʘʝʪ, ʢʘʢ ʪʦʢʦʚʳʡ ʜʠʧʦʣʴ. ɺʩʧʦʤʠʥʘʷ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ (ʨʠʩ. 4) ʚʚʦʜʠʪʩʷ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ ʪʦʢʦʚʦʛʦ ʜʠʧʦʣʷ: 
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?Ö=Ipm  

ʛʜʝ I ï ʩʠʣʘ ʪʦʢʘ; ? ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ. 

ɸʥʘʣʦʛʦʤ ʬʦʨʤʫʣʳ ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ 
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ʛʜʝ Ŭ ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʠ ʣʠʥʠʝʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʜʠʧʦʣʴ ʩ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʦʯʢʦʡ (ʧʨʠ r >> l), ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʘ ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʷ ʪʦʢʦʚʦʛʦ 

ʜʠʧʦʣʷ ʚ ʙʝʟʛʨʘʥʠʯʥʦʡ ʩʨʝʜʝ  
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ʛʜʝ ɔ ï ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ. 

 

 
 

ʈʠʩ.4 ʊʨʝʫʛʦʣʴʥʠʢ ʕʡʥʪʭʦʚʝʥʘ 

 

ʊʨʝʫʛʦʣʴʥʠʢ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʩʪʦʨʦʥʥʠʤ (ʨʠʩ. 4) ʠ ʜʠʧʦʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʝʛʦ 

ʮʝʥʪʨʝ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ, ʙʘʟʦʚʳʤʠ ʟʥʘʥʠʷʤʠ ʛʝʦʤʝʪʨʠʠ, ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʩʪʦʨʦʥʘʭ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʤʦʜʫʣʠ ʢʦʩʠʥʫʩʦʚ ʫʛʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʦʨʦʥʘʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʪ.ʝ. 

ACBCABACBCAB pppUUU aaa cos:cos:cos:: =  

ɼʣʷ ʪʦʢʦʚʦʛʦ ʜʠʧʦʣʷ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ. 

ʋ ʩʝʨʜʮʘ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪʩʷ ʜʠʧʦʣʴʥʳʡ 

ʤʦʤʝʥʪ ʠ ʧʦʣʦʞʝʥʠʝ ʜʠʧʦʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ 

ʚʝʨʰʠʥʘʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʨʦʝʢʮʠʷʤʠ 

ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʩʝʨʜʮʘ ʥʘ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʉ ʧʦʤʦʱʴʶ ʕʂɻ ʤʦʞʥʦ 

ʦʪʨʘʟʠʪʴ ʛʨʘʬʠʯʝʩʢʠ ʠʟʤʝʥʝʥʠʝ ʤʦʜʫʣʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʩʝʨʜʮʘ. ʅʫʞʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ 

ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʥʷʪʴ ʕʂɻ. ɺ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ 

ʪʝʨʤʠʥ çʦʪʚʝʜʝʥʠʝè ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʤʝʞʜʫ 

ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʪʚʝʜʝʥʠʷ ʞʝ ʠʤʝʶʪ ʩʚʦʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʪʦʯʝʢ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʩʥʠʤʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ, ʘ ʠʤʝʥʥʦ ʦʪʚʝʜʝʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʠ 

ʪʘʢ ʜʘʣʝʝ. 
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ʕʡʥʪʭʦʚʝʥ ʧʨʝʜʣʦʞʠʣ ʧʨʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʫʜʠʪʴ 

ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʩʝʨʜʮʘ ʠʟʤʝʨʷʪʴ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʢʘʞʜʳʤʠ ʜʚʫʤʷ ʠʭ ʪʨʝʭ ʪʦʯʝʢ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʧʦʩʪʨʦʝʥʥʳʡ ʩʠʤʤʝʪʨʠʯʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʝʨʜʮʫ ʯʝʣʦʚʝʢʘ. ʎʝʥʪʨ ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʦʣʞʝʥ ʩʦʚʧʘʜʘʪʴ ʩ ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʩʝʨʜʮʘ (ʨʠʩ. 4). ʊʦʯʢʠ ɸ,ɺ,ʉ ʦʜʥʘʢʦ ʥʝ ʩʦʚʩʝʤ 

ʫʜʦʙʥʳ ʜʣʷ ʥʘʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʵʣʝʢʪʨʦʜ rʥʘʢʣʘʜʳʚʘʶʪ ʥʝ ʚ ʪʦʯʢʘʭ ɸ,ɺ,ʉ, ʘ ʚ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʤ ʪʦʯʢʘʭ 

A`, B`, C  ̀ʥʘ ʢʦʥʝʯʥʦʩʪʷʭ. ʊʦʯʢʝ ɸ` ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʘʚʦʡ ʨʫʢʠ 

(ʵʣʝʢʪʨʦʜ R), ʪʦʯʢʝ ɺ` - ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʚʦʡ ʨʫʢʠ (ʵʣʝʢʪʨʦʜ L), ʪʦʯʢʝ ʉ`- 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʚʦʡ ʥʦʛʠ (ʵʣʝʢʪʨʦʜ ʈ) (ʨʠʩ. 5,6) [3]. 

 

 
 

ʈʠʩ. 5 ʊʨʝʫʛʦʣʴʥʠʢ ʕʡʥʪʭʦʚʝʥʘ 
 

 
 

ʈʠʩ.6 ʕʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩʝʨʜʮʘ 

 

ʕʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʝ ʣʠʥʠʠ ʧʦʣʷ ʩʝʨʜʮʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 6 

ʧʫʥʢʪʠʨʥʳʤʠ ʣʠʥʠʷʤʠ. ʎʠʬʨʳ ʥʘ ʣʠʥʠʷʭ ʧʦʢʘʟʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. ʃʠʥʠʷ ʄN ð ʥʘʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʦʩʠ 

ʜʠʧʦʣʷ ʚʜʦʣʴ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʦʩʠ ʩʝʨʜʮʘ. 

ʆʪʚʝʜʝʥʠʷ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʭʦʪʷ ʙʳ ʜʚʘ 

ʵʣʝʢʪʨʦʜʘ, ʩ ʚʝʢʪʦʨʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʧʦʧʝʨʸʢ ʩʝʨʜʮʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʦʪʚʝʜʝʥʠʷ ʦʪ ʢʦʥʝʯʥʦʩʪʝʡ (ʨʠʩ. 7). 
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ʆʪʚʝʜʝʥʠʷ, ʦʙʨʘʟʫʝʤʳʝ ʢʘʞʜʦʡ ʧʘʨʦʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʕʡʥʪʭʦʚʝʥʦʤ 

ʵʣʝʢʪʨʦʜʦʚ, ʥʘʟʳʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ I, II, III:  

I ʦʪʚʝʜʝʥʠʝ: ʧʨʘʚʘʷ ʨʫʢʘ ð ʣʝʚʘʷ ʨʫʢʘ (RL), 

II ʦʪʚʝʜʝʥʠʝ: ʧʨʘʚʘʷ ʨʫʢʘ ð ʣʝʚʘʷ ʥʦʛʘ (RF), 

III ʦʪʚʝʜʝʥʠʝ: ʣʝʚʘʷ ʨʫʢʘ ð ʣʝʚʘʷ ʥʦʛʘ (LF) (ʨʠʩʫʥʦʢ 6). 

ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʝʛʠʩʪʨʠʨʫʶʪ ʚʩʝ ʦʪʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʨʦʤʝ ʩʪʘʥʜʘʨʪʥʳʭ (ʙʠʦʧʦʣʷʨʥʳʭ) 

ʦʪʚʝʜʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʝʱʝ ʠ ʤʦʥʦʧʦʣʷʨʥʳʝ (ʦʜʥʦʧʦʣʶʩʥʳʝ) ʦʪʚʝʜʝʥʠʷ ʦʪ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʦʜʥʘ ʠʟ ʨʘʚʥʦʚʠʜʥʦʩʪʝʡ ʢʦʪʦʨʳʭ ʥʘʟʳʚʘʝʪʩʷ ʫʩʠʣʝʥʥʳʤʠ [4]. 

 

  
 

ʈʠʩ.7 ʆʪʚʝʜʝʥʠʷ ʦʪ ʢʦʥʝʯʥʦʩʪʝʡ 
 

ʂʦʤʧʴʶʪʝʨ ʕʂɻ ʠʟʤʝʨʷʝʪ ʧʦʪʝʥʮʠʘʣʳ ʠ ʧʦʜʩʯʠʪʳʚʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ 
ʚʝʢʪʦʨʘ, ʠʣʠ çʦʪʚʝʜʝʥʠʷè, ʥʘ ʦʩʥʦʚʝ ʦʨʠʝʥʪʘʮʠʠ ʵʣʝʢʪʨʦʜʦʚ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 
ʠʭ ʚ ʚʠʜʝ ʧʦʣʦʩʳ ʨʠʪʤʦʚ (ʨʠʩ.8). 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʚʝʢʪʦʨʦʚ ʚʳʛʣʷʜʷʪ, ʢʘʢ ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ 
ʵʣʝʢʪʨʦʜʦʚ, ʦʩʪʘʣʴʥʳʝ ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ ʙʘʟʝ ʧʦʢʘʟʘʥʠʡ 
ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʢʪʨʦʜʦʚ. 

ʅʦʨʤʘʣʴʥʘʷ ʕʂɻ ʟʘ ʮʠʢʣ ʨʘʙʦʪʳ ʩʝʨʜʮʘ ʚ ʦʪʚʝʜʝʥʠʠ I ʠʟʦʙʨʘʞʝʥʘ ʥʘ 
ʨʠʩʫʥʢʝ 8. ɿʫʙʮʳ ʕʂɻ ʫʩʣʦʚʥʦ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ P, Q, 
R, S, T. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʕʂɻ ï ʬʦʨʤʘ ʠ ʚʳʩʦʪʘ ʟʫʙʮʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʠʥʪʝʨʚʘʣʦʚ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʕʂɻ ʚ ʥʦʨʤʝ. 
ʅʘʠʙʦʣʝʝ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʕʂɻ ʩʯʠʪʘʝʪʩʷ ʢʘʨʜʠʦʛʨʘʤʤʘ ʚ 12 ʩʪʘʥʜʘʨʪʥʳʭ 
ʦʪʚʝʜʝʥʠʷʭ. 

 

  
 

ʈʠʩ.8 ʅʦʨʤʘʣʴʥʘʷ ʕʂɻ ʚ ʦʪʚʝʜʝʥʠʠ I 
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ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʥʦʨʤʘʣʴʥʦʡ ʕʂɻ ʜʣʷ ʯʝʣʦʚʝʢʘ 
ɿʫʙʮʳ ʕʂɻ. ɸʤʧʣʠʪʫʜʘ ɸ, ʤɺ. ɼʣʠʪʝʣʴʥʦʩʪʴ ɼ, ʩ 

P Q R S 

ɸ ɼ ɸ ɼ ɸ ɼ ɸ ɼ 

0,05-0,25 0-0,1 0-0,2 ʄʘʢʩ.0,08 0,8-1,6 ʄʘʢʩ.0,08 0=0,08 ʄʘʢʩ.0,08 

ɿʫʙʮʳ ʕʂɻ. 

ɸʤʧʣʠʪʫʜʘ ɸ, ʤɺ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ɼ, ʩ 

ʀʥʪʝʨʚʘʣʳ, ʩ 

ɸ ɼ PQ QRS QRST ST PR 

0,25-0,6 ʄʘʢʩ.0,25 0,12-0,2 0,06-0,09 0,30-0,49 0-0,15 

0,7-1 

(ʟʘʚʠʩʠʪ 

ʦʪ 

ʯʘʩʪʦʪʳ 

ʧʫʣʴʩʘ) 

 

ʉʝʨʜʮʝ ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʧʦʢʘʟʘʥʠʷ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʘʨʜʠʦʛʨʘʬʘ. 

ʇʦʣʫʯʘʝʤʳʝ ʩʠʛʥʘʣʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʙʫʤʘʛʝ ʠ ʥʘ ʵʢʨʘʥʝ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ 

ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ï ʛʨʘʬʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ. ʇʨʠʯʝʤ ʚʝʣʠʯʠʥʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʦʤ, ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʛʠʩʪʨʠʨʫʷ, ʙʠʦʧʦʪʝʥʮʠʘʣʳ ʧʨʠʙʦʨ ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ ʩʝʨʜʮʘ. ɻʣʘʚʥʦʛʦ 

ʦʨʛʘʥʘ ʯʝʣʦʚʝʢʘ.  

ʅʘ ʨʳʥʢʝ ʠʤʝʶʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʦʚ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʤʘʨʢʘʤʠ, ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʥʘʣʦʚ ʜʣʷ 

ʟʘʧʠʩʠ, ʪʠʧʦʤ ʧʠʪʘʥʠʷ, ʚʠʜʦʤ ʟʘʧʠʩʠ. ʅʦ ʫʩʪʨʦʡʩʪʚʦ ʚʩʝʭ ʧʨʠʙʦʨʦʚ 

ʘʥʘʣʦʛʠʯʥʦ. ʂʘʞʜʳʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ, 

ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 9. 

 

 
 

ʈʠʩ.9 ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʕʂɻ 

1 ï ʚʭʦʜʥʦʡ ʙʣʦʢ, 2 ï ʫʩʠʣʠʪʝʣʴ, 3 ï ʨʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 10. 
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ʈʠʩ.10 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ 

1 ï ʚʭʦʜʥʦʡ ʙʣʦʢ, 2 ï ʫʩʠʣʠʪʝʣʴ, 3 ï ʨʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

 

ʕʂɻ ʚ Apple Watch ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʕʂɻ ʩ ʦʜʥʠʤ ʜʘʪʯʠʢʦʤ, 

ʠʟʤʝʨʷʶʱʠʤ ʦʪʚʝʜʝʥʠʝ I. ʅʘ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ ʯʘʩʦʚ ʝʩʪʴ ʵʣʝʢʪʨʦʜ ʠ ʟʘʚʦʜʥʘʷ 

ʛʦʣʦʚʢʘ, ʧʨʠʢʣʘʜʳʚʘʷ ʧʘʣʝʮ ʢ ʢʥʦʧʢʝ ʥʘ 30 ʩʝʢʫʥʜ, ʧʦʣʫʯʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʥʘ 

iPhone ʠʣʠ iPad.   

ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩʝʨʜʮʘ, ʫʩʪʨʦʡʩʪʚʦ ʧʦʢʘʞʝʪ ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ. ʕʪʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʨʠʪʤʘ ʨʘʙʦʪʳ ʩʝʨʜʮʘ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʧʦʣʝʟʥʳʤ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ (ʨʠʩ. 11). 

 

  
 

ʈʠʩ.11 ʕʂɻ ʩ Apple Watch 

 

ɻʨʘʬʠʢ ʚʥʠʟʫ ʨʝʛʫʣʷʨʥʳʡ, ʚ ʥʸʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ P-ʚʦʣʥʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʙʠʝʥʠʷ ʧʨʝʜʩʝʨʜʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʥʘʙʣʶʜʘʪʴʩʷ ʧʝʨʝʜ 

ʢʘʞʜʳʤ ʙʦʣʴʰʠʤ ʚʩʧʣʝʩʢʦʤ. ɺʝʨʭʥʠʡ ʛʨʘʬʠʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʌʇ, ʚʩʧʣʝʩʢʠ  

ʙʝʩʧʦʨʷʜʦʯʥʳʝ, ʥʝʨʝʛʫʣʷʨʥʳʝ, P-ʚʦʣʥʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʏʘʩʳ, ʙʫʜʫʯʠ ʫ ɺʘʩ ʥʘ ʟʘʧʷʩʪʴʝ ʚʩʝʛʜʘ ʦʪʩʣʝʞʠʚʘʶʪ ʧʫʣʴʩ, ʙʠʝʥʠʝ ʩʝʨʜʮʘ 

ʧʨʠ ʧʦʤʦʱʠ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ. ɼʘʞʝ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʙʠʪʦʛʦ 

ʩʝʨʜʮʝʙʠʝʥʠʷ, ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʣʴʩʘ ʠʣʠ ʘʨʠʪʤʠʠ, ɺʘʤ ʧʨʠʜʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʚ ʚʠʜʝ ʫʚʝʜʦʤʣʝʥʠʷ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ɺʳ ʩʤʦʞʝʪʝ ʧʨʦʡʪʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʕʂɻ. 

Apple Watch, ʢʦʪʦʨʳʝ ʚʳʰʣʠ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ çʧʦʜ ʨʫʢʦʡè, ʜʘʞʝ ʪʦʯʥʝʝ ʥʘ ʨʫʢʝ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʥʠ ʥʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʘʧʧʘʨʘʪʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʣʘʩʩʘ, ʠ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʟʘʤʝʥʠʪʴ 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B1%D1%80%D0%B8%D0%BB%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D0%B5%D1%80%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/P-%D0%B2%D0%BE%D0%BB%D0%BD%D0%B0
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʦʮʝʥʢʫ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ. 

ʄʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʞʠʟʥʠ. ɼʘʞʝ ʢʦʤʧʴʶʪʝʨʳ, ʧʨʠʙʦʨʳ 

ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʠʟ ʩʪʨʦʷ, ʜʘʚʘʪʴ ʩʙʦʡ ʠʣʠ ʦʰʠʙʢʫ. ʅʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ 

ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʙʳʩʪʨʫʶ ʧʨʦʚʝʨʢʫ ʕʂɻ. ʍʦʪʴ ʠ ɺʳ ʯʫʚʩʪʚʫʝʪʝ ʩʝʙʷ ʥʦʨʤʘʣʴʥʦ, 

ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫ ɺʘʩ ʥʝʪ ʩʝʨʜʝʯʥʳʭ ʘʥʦʤʘʣʠʡ, ʌʇ. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ 

Apple Watch ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʩʝʨʜʝʯʥʳʡ ʧʨʠʩʪʫʧ, ʠʥʩʫʣʴʪ ʠ ʜʨʫʛʠʝ ʧʘʪʦʣʦʛʠʠ. 

ʄʦʞʝʪ, ʚ ʙʫʜʫʱʝʤ ʠʟʦʙʨʝʪʘʪʝʣʠ, ʠʥʞʝʥʝʨʳ, ʚʨʘʯʠ ʠ IT- ʩʧʝʮʠʘʣʠʩʪʳ ʙʫʜʫʪ 

ʨʘʟʚʠʚʘʪʴ ʜʘʪʯʠʢʠ ʥʘ ʫʤʥʳʭ ʯʘʩʘʭ [5]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ, ʩʨʘʚʥʠʚʘʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʧʦʢʘʟʘʥʠʷ ʛʨʘʬʠʢʦʚ ʩʝʨʜʮʝʙʠʝʥʠʷ ʩ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ ʠ ʩ çʫʤʥʳʭ ʯʘʩʦʚè. 

ʕʂɻ ʩ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 12. 

 

 
 

ʈʠʩ.12 ʕʂɻ ʩ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʘ 

 

ɺ ʵʪʦʡ ʕʂɻ ʠʩʧʦʣʴʟʫʝʪʩʷ 10 ʵʣʝʢʪʨʦʜʦʚ: 4 ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʥʝʯʥʦʩʪʝʡ, ʠ 

6, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʙʨʘʟʦʤ ʚʦʢʨʫʛ ʩʝʨʜʮʘ. ʆʥʠ ʜʘʶʪ 12 

ʦʪʜʝʣʴʥʳʭ ʦʪʚʝʜʝʥʠʡ ʧʦ ʚʩʝʤʫ ʩʝʨʜʮʫ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ, ʪʘʢʫʶ ʕʂɻ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢ ʪʨʸʭʤʝʨʥʦʝ ʠʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

ʕʂɻ ʩ Apple Watch ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 13. ʕʂɻ ʚ Apple Watch 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʕʂɻ ʩ ʦʜʥʠʤ ʜʘʪʯʠʢʦʤ, ʠʟʤʝʨʷʶʱʠʤ ʪʦʣʴʢʦ ʦʜʥʦ 

ʦʪʚʝʜʝʥʠʝ I. ʕʪʦ ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʨʠʪʤʘ ʨʘʙʦʪʳ 

ʩʝʨʜʮʘ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʤʝʪ 

ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. ʆʥʠ ʥʝ ʤʦʛʫʪ ʪʦʯʥʦ ʦʙʥʘʨʫʞʠʪʴ ʨʠʩʢ ʠʥʬʘʨʢʪʘ. 

ɼʘʞʝ ʧʦʣʥʘʷ ʕʂɻ ʩ 12 ʦʪʚʝʜʝʥʠʷʤʠ ʤʦʞʝʪ ʧʨʦʧʫʩʪʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʠʟʥʘʢʠ 

ʠʥʬʘʨʢʪʘ. 

 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B1%D1%80%D0%B8%D0%BB%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D0%B5%D1%80%D0%B4%D0%B8%D0%B9
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ʈʠʩ.13 ʕʂɻ ʩ Apple Watch 
 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʧʦʨʦʞʜʘʶʱʠʝ ʜʨʫʛ ʜʨʫʛʘ 
ʧʝʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ 
ʩʦʟʜʘʝʪʩʷ ʪʦʢʘʤʠ, ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʢʣʝʪʢʘʤʠ ʩʝʨʜʮʘ ʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
(ʨʠʩ. 14).  

ʏʝʣʦʚʝʢ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʙʠʦʤʘʛʥʠʪʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʞʠʚʫʱʝʝ 
ʚ ʤʘʛʥʠʪʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ELCUT  ʜʣʷ 
ʠʥʞʝʥʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʚʦʟʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ.  
ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 15. 

 

 
 

ʈʠʩ.14 ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ 
 

 
 

ʈʠʩ.15 ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ 
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ɺ ʧʨʦʛʨʘʤʤʝ Elcut ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʯʝʣʦʚʝʢʘ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʦʥ 

ʩʦʟʜʘʝʪ. ʇʝʨʚʳʤ ʩʦʟʜʘʣʠ ʩʭʝʤʫ (ʢʨʫʛ), ʦʪʤʝʪʠʣʠ ʨʝʙʨʘ ʧʨʠ ʧʦʤʦʱʠ çʞʠʣʳ ʠ 

ʦʧʣʝʪʢʠè ʠ ʪʘʢʞʝ ʦʪʤʝʪʠʣʠ ʠʟʦʣʷʮʠʠ ï ʪʦ ʝʩʪʴ ʙʣʦʢʠ. ʋ ʙʣʦʢʦʚ ʚʳʩʪʘʚʠʣʠ 

ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʫʭʘ ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʨʘʚʥʘ 1. ɺ ʩʚʦʡʩʪʚʘʭ ʤʝʪʢʠ 

ʦʧʣʝʪʢʠ ï ʧʦʪʝʥʮʠʘʣ 150, ʚ ʤʝʪʢʝ ʞʠʣʳ ï ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʟʘʨʷʜ ʧʦʩʪʘʚʠʣʠ ʧʦ 

ʤʝʪʦʜʠʯʢʝ ʨʘʚʥʳʡ 5.31*10^(-6). ɼʣʷ ʯʝʣʦʚʝʢʘ ʜʦʙʘʚʠʣʠ ʤʝʪʢʫ (ʯʝʣʦʚʝʢ), ʚ 

ʤʝʪʢʘʭ ʨʝʙʝʨ ʦʪʤʝʯʘʝʤ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ï 414ɺ. 

 

 
 

ʈʠʩ.16 ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ Elcut 

 

ɿʘʢʣʶʯʝʥʠʝ. ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʘ ï ʵʪʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʘʞʥʝʡʰʝʛʦ ʦʨʛʘʥʘ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ï ʩʝʨʜʮʘ. ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʭʦʪʷ ʙʳ ʨʘʟ ʚ ʞʠʟʥʠ ʧʨʦʭʦʜʠʣʠ 

ʧʨʦʮʝʜʫʨʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʕʂɻ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʢʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʥʫʞʥʦ ʦʞʠʜʘʪʴ. 

ʅʦ ʧʘʮʠʝʥʪʳ ʩʘʤʠ ʥʝ ʩʤʦʛʫʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʢʘʨʜʠʦʛʨʘʤʤʘʭ. ʊʦʣʴʢʦ ʚʨʘʯʠ ʤʦʛʫʪ ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ ʣʝʯʝʥʠʷ ʠ 

ʛʨʘʤʦʪʥʦ ʦʙʲʷʩʥʠʪʴ ʩʚʦʝʤʫ ʧʘʮʠʝʥʪʫ ʢʘʢʠʝ ʚʳʚʦʜʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, 

ʘʥʘʣʠʟʠʨʫʷ ʢʘʨʜʠʦʛʨʘʤʤʫ [7]. 

ʂʦʥʝʯʥʦ, ʚ ʥʘʰʝ ʚʨʝʤʷ, ʚ XXI  ʚʝʢʝ ʠʤʝʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʠ çʧʦʜ 

ʨʫʢʦʡè ʠʣʠ ʜʘʞʝ ʙʫʢʚʘʣʴʥʦ ʥʘ ʨʫʢʝ ʦʯʝʥʴ ʚʘʞʥʦ ʠ ʜʘʞʝ ʚʭʦʜʠʪ ʚ ʧʨʠʚʳʯʢʫ. 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʚʘʞʥʘ ʪʝʤ, ʯʪʦ ʧʨʠ ʢʘʢʦʤ-ʣʠʙʦ ʫʭʫʜʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ, 

ʫʯʘʱʝʥʠʷ ʩʝʨʜʮʝʙʠʝʥʠʷ ï ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʬʠʢʩʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦ ʠʪʦʛʫ 

ʠʩʪʦʨʠʷ ʧʦʢʘʟʘʥʠʡ ʧʫʣʴʩʘ, ʨʠʪʤʘ, ʯʘʩʪʦʪʳ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʨʘʯʫ 

ʙʳʩʪʨʝʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʪʴʩʷ ʚ ʦʢʘʟʘʥʠʠ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʫ. ʅʦ ʚʩʝ-ʪʘʢʠ ʥʫʞʥʦ 

ʚʩʝʛʜʘ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʦʧʳʪ, ʟʥʘʥʠʷ ʚʨʘʯʘ ʠ ʧʨʠ ʤʘʣʝʡʰʝʤ ʥʝʜʫʛʝ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʫ. 
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ʋɼʂ 504 

 

ɺʃʀʗʅʀɽ ɸɺʊʆʄʆɹʀʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ ʅɸ ʋʈʆɺɽʅʔ 

ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ʂʘʟʘʥʢʦʚ ɸʣʝʢʩʝʡ ʀʛʦʨʝʚʠʯ 

ʄʠʭʝʝʚʘ ɽʚʛʝʥʠʷ ʉʝʨʛʝʝʚʥʘ 

ʌɻɹʆʋ ɺʆ çʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʠʷʥʠʝʤ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʤʝʪʦʜʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʚʳʰʘʶʱʠʭ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʦʨʦʛʠ, ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʟʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ. 
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ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʜʦʨʦʞʥʦʡ ʩʣʫʞʙʳ ï ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛ. ʆʭʨʘʥʫ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʧʝʨʚʘʷ 

ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʧʨʠʥʠʤʘʝʤʳʭ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʚʪʦʨʘʷ ï ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʩʘʤʦʡ ʜʦʨʦʛʠ ʠ ʦʪ ʨʘʙʦʪ ʧʦ ʝʝ 

ʨʝʤʦʥʪʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʨʦʞʥʳʭ ʩʣʫʞʙ. ʇʦʜ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʧʨʠʜʦʨʦʞʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʘʶʱʠʡ ʚ 

ʩʝʙʷ ʚʦʟʜʫʰʥʳʡ ʠ ʚʦʜʥʳʡ ʙʘʩʩʝʡʥʳ, ʧʦʯʚʳ, ʣʘʥʜʰʘʬʪ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ (ʬʣʦʨʘ) ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ (ʬʘʫʥʘ). 

ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʢʘʟʳʚʘʶʪ ʚʳʙʨʦʩʳ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʙʝʥʟʦʧʠʨʝʥ ʠ ʩʚʠʥʝʮ. ɽʩʣʠ 

ʧʨʠʥʠʤʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʝʥʟʦʧʠʨʝʥʘ ʚ ʧʦʯʚʘʭ ʚ 3 ʢʤ ʦʪ ʜʦʨʦʛʠ ʟʘ ʵʪʘʣʦʥ, ʪʦ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʟʨʘʩʪʘʝʪ ʚ 3-4 ʨʘʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤʝʪʨʦʚ ʠ ʚ 6-10 ʨʘʟ ʚ 20 
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ʤʝʪʨʘʭ. ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ ʙʝʥʟʦʧʠʨʝʥʘ ʚ ʧʦʯʚʫ ʜʦ 1,5-2 ʤ. ʆʩʦʙʫʶ 

ʦʧʘʩʥʦʩʪʴ ʥʝʩʝʪ ʥʘʣʠʯʠʝ ʩʦʝʜʠʥʝʥʠʡ ʩʚʠʥʮʘ. ʆʢʦʣʦ 1 ʪʦʥʥʳ ʩʚʠʥʮʘ 1000 

ʘʚʪʦʤʦʙʠʣʝʡ ʟʘ ʛʦʜ ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʨʥʦ 70% ʩʚʠʥʮʘ, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʙʝʥʟʠʥʝ, ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʦʣʦ 40% 

ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ 30% ʧʦʧʘʜʘʝʪ ʚ ʧʦʯʚʫ. ʇʨʦʙʳ ʛʨʫʥʪʘ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʙʣʠʟʠ ʜʦʨʦʛʠ ʦʩʝʜʘʝʪ 50% ʩʚʠʥʮʘ[1,ʩ.17; 2, ʩ.6]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʜʦʨʦʞʥʦʡ ʟʦʥʳ ʩʦʝʜʠʥʝʥʠʷʤʠ 

ʩʚʠʥʮʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʰʠʨʠʥʳ ʟʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ 

ʧʦʯʚʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʠʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʟʜʘʶʪ 

ʟʝʣʝʥʳʝ ʧʦʣʦʩʳ ʥʝ ʤʝʥʝʝ ʯʝʤ ʠʟ ʜʚʫʭ ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʘ ʠ ʜʚʫʭ-ʪʨʝʭ ʨʷʜʦʚ 

ʜʝʨʝʚʴʝʚ; ʰʠʨʠʥʘ ʟʝʣʝʥʳʭ ʧʦʣʦʩ ʥʝ ʤʝʥʝʝ 5 ʤʝʪʨʦʚ, ʚʳʩʦʪʘ ʥʝ ʤʝʥʝʝ 6 ʤʝʪʨʦʚ. 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʙʨʦʚʢʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʜʦ ʛʨʘʥʠʮʳ ʧʦʩʘʜʢʠ. 

ʅʘʨʫʰʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʦʢʨʫʛ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦ ʧʨʠʯʠʥʝ ʩʦʟʜʘʥʠʷ ʚ ʧʨʠʜʦʨʦʞʥʦʡ ʧʦʣʦʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʙʘʟ ʜʦʨʦʞʥʦʡ 

ʩʣʫʞʙʳ: ʙʠʪʫʤʥʳʭ ʙʘʟ, ʘʩʬʘʣʴʪʦ- ʠ ʮʝʤʝʥʪʦʙʝʪʦʥʥʳʭ ʟʘʚʦʜʦʚ, ʢʘʨʴʝʨʦʚ, 

ʢʘʤʥʝʜʨʦʙʠʣʴʥʳʭ ʮʝʭʦʚ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ ʥʠʭ ʩʦʟʜʘʶʪʩʷ 

ʟʘʛʘʟʦʚʘʥʥʳʝ ʠ ʟʘʧʳʣʝʥʥʳʝ ʟʦʥʳ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʟʘʛʨʷʟʥʷʶʪʩʷ 

ʚʦʜʦʝʤʳ ʠ ʧʦʯʚʘ ʠʟ-ʟʘ ʩʙʨʦʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ [3, ʩ.2665]. 

ʅʘʣʠʯʠʝ ʧʳʣʠ ʥʘ ʜʦʨʦʛʘʭ ʥʠʟʰʠʭ ʢʘʪʝʛʦʨʠʡ ʫʤʝʥʴʰʘʝʪ ʚʠʜʠʤʦʩʪʴ ʥʘ 

ʜʦʨʦʛʝ ʜʦ 50 ï 100 ʤ. ɼʣʠʥʘ ʧʳʣʴʥʦʛʦ ʰʣʝʡʬʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 20 ʜʦ 200 ʤʝʪʨʦʚ. 

ʇʳʣʴ ʘʜʩʦʨʙʠʨʫʝʪ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʚʦʟʜʫʭʝ ʦʪ ʚʳʙʨʦʩʘ 

ʛʘʟʦʚ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʉʦʯʝʪʘʥʠʝ ʪʘʢʦʡ ʩʤʝʩʠ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʇɼʂ) ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʤʛ/ʤ
3
 ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʝʝ ʚ ʧʳʣʠ 70% ʜʦ 10 

ʤʛ/ʤ
3
 ʜʣʷ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ SiO2 ʥʝ ʤʝʥʝʝ 2%. ʇʦ ʜʘʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 25 ʤ ʦʪ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 5 ʛ/ʤ
2
 ʧʣʦʱʘʜʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 2 ï 3 ʨʘʟʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʜʦʨʦʛ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ï ʨʝʛʫʣʷʨʥʘʷ ʯʠʩʪʢʘ ʠ ʤʦʡʢʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʅʘ ʜʦʨʦʛʘʭ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʠ ʥʠʟʰʠʤʠ 

ʪʠʧʘʤʠ ʧʦʢʨʳʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʯʘʩʪʦʝ ʦʙʝʩʧʳʣʠʚʘʥʠʝ [4, ʩ.31]. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʥʘʨʫʰʘʝʪ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʞʠʚʦʪʥʳʭ 

ʠ ʥʘʩʝʢʦʤʳʭ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʙʦʜʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ 

ʜʦʨʦʛʫ, ʚ ʤʝʩʪʘʭ ʠʭ ʦʙʠʪʘʥʠʷ ʫʩʪʨʘʠʚʘʶʪ ʧʨʦʭʦʜʳ ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ 

ʩʢʦʪʦʧʨʦʛʦʥʳ ʠ ʪʨʫʙʳ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʦʛʨʘʞʜʝʥʠʷ ʚ ʚʠʜʝ ʩʝʪʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʚʳʭʦʜ ʞʠʚʦʪʥʳʭ ʥʘ ʜʦʨʦʛʫ ʠ ʥʘʧʨʘʚʣʷʶʪ ʠʭ ʢ ʧʨʦʭʦʜʫ. 

ʐʫʤ ʦʮʝʥʠʚʘʶʪ ʫʨʦʚʥʝʤ ʩʠʣʳ, ʛʨʦʤʢʦʩʪʴʶ ʟʚʫʢʦʚ, ʜʘʚʣʝʥʠʝʤ ʠ 

ʯʘʩʪʦʪʦʡ. ʏʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ, ʪʝʤ ʦʧʘʩʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʥʘ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʚʥʫʪʨʝʥʥʠʡ 

ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ L=50 ï 100 ʜɹ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʳʪʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ 50 ï 60 ʢʤ/ʯ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʠʣʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʥʝʨʦʚʥʳʤ 

ʧʦʢʨʳʪʠʷʤ L ʫʚʝʣʠʯʠʚʘʝʪʩʷ; ʦʩʦʙʝʥʥʦ ʩʠʣʘ ʟʚʫʢʘ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʧʝʨʝʣʦʤʘʭ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʨʘʟʛʦʥʝ ʩ ʤʝʩʪʘ. ɽʩʣʠ ʟʘ 
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ʵʪʘʣʦʥ ʧʨʠʥʷʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʜʣʷ ʛʣʘʜʢʦʛʦ ʧʦʢʨʳʪʠʷ (ʣʠʪʦʡ ʘʩʬʘʣʴʪ), ʪʦ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʰʫʤ ʚ 2,5 ï 3 ʜɹ, 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ ï 5 ʜɹ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ï 9 ʜɹ, ʮʝʤʝʥʪʦʙʝʪʦʥʥʦʝ ʙʝʩʰʦʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ï 5 ʜɹ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʰʚʦʚ ï 8 ʜɹ. 

ʈʦʚʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʰʫʤʘ. ʇʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʧʦʚʳʰʝʥʠʝ ʨʦʚʥʦʩʪʠ ʧʦʢʨʳʪʠʡ ʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʘ 2,5 ï 3 ʜɹ, ʫʩʪʨʘʥʝʥʠʝ ʚʝʩʝʥʥʝʡ ʷʤʦʯʥʦʩʪʠ ï ʥʘ 4 ï 4,5 ʜɹ. ɺ 

ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʜʦʩʪʠʛʘʝʪ ʦʪ ʵʢʩʢʘʚʘʪʦʨʘ 120 ʜɹ, 

ʙʫʣʴʜʦʟʝʨʦʚ ʠ ʘʚʪʦʛʨʝʡʜʝʨʦʚ ï110 ï 120 ʜɹ, ʢʨʘʥʦʚ ʠ ʜʠʟʝʣ-ɹʤʦʣʦʪʦʚ ï 130 ʜɹ, 

ʪʨʘʢʪʦʨʦʚ ï 100 ï120 ʜɹ [5, ʩ.196]. 

ʋʨʦʚʝʥʴ ʰʫʤʘ ʥʘ ʜʦʨʦʛʘʭ ʠ ʚʦʟʣʝ ʜʦʨʦʛ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 80-90 ʜɹ, ʯʪʦ 

ʚʳʰʝ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ, ʧʦ ʢʦʪʦʨʳʤ ʜʣʷ ʨʘʡʦʥʦʚ ʞʠʣʳʭ ʟʘʩʪʨʦʝʢ ʜʦʧʫʩʪʠʤʳʡ 

ʫʨʦʚʝʥʴ ʰʫʤʘ 45 ʜɹ. 

ʉʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʘ 3-6 ʜɹ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʨʦʚʥʦʩʪʠ, 

ʩʥʠʞʝʥʠʷ ʢʨʫʧʥʦʩʪʠ ʟʝʨʝʥ ʤʠʢʨʦʧʨʦʬʠʣʷ ʧʦʢʨʳʪʠʡ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʜʦʙʘʚʢʦʡ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʜʣʷ ʵʣʘʩʪʠʯʥʦʩʪʠ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʝ ʩʤʝʩʠ. ɺ ʧʨʝʜʝʣʘʭ ʞʠʣʦʡ ʟʦʥʳ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʧʦʢʨʳʪʠʷ ʠʟ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʘ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʦʪʦʢ ï ʱʝʙʝʥʴ ʥʝ 

ʢʨʫʧʥʝʝ 10 ʤʤ. ɽʩʣʠ ʫʨʦʚʝʥʴ ʰʫʤʘ ʚʳʰʝ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʦʚ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 

3 ʜɹ, ʝʛʦ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʩʨʝʜʩʪʚʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ: ʩʥʠʞʝʥʠʝʤ 

ʩʢʦʨʦʩʪʝʡ, ʫʤʝʥʴʰʝʥʠʷʤ ʟʘʜʝʨʞʝʢ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ ʙʝʟ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ ʠ ʪ.ʜ. ʉʥʠʞʝʥʠʝ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʥʘ 10 ʠ 20 ʢʤ/ʯ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʚʥʷ ʟʚʫʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ 1,5 ʠ 3,5 ʜɹ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʘ ʚ ʧʨʝʜʝʣʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʫʩʪʨʘʠʚʘʶʪ 

ʰʫʤʦʟʘʱʠʪʥʳʝ ʙʘʨʴʝʨʳ. ɻʨʫʥʪʦʚʳʝ ʚʘʣʳ ʠ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. 

ʐʫʤʦʦʪʨʘʞʘʶʱʠʝ ʙʘʨʴʝʨʳ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʩʦʟʜʘʶʪ ʪʨʝʙʫʝʤʫʶ ʟʚʫʢʦʠʟʦʣʷʮʠʶ 

ʧʨʠ ʟʘʜʘʥʥʦʤ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʟʚʫʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʢʘʟʘʥʠʷʤʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ (ɺʉʅ 25-86). 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʰʫʤʦʟʘʱʠʪʥʦʛʦ ʙʘʨʴʝʨʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 100-150 ʤ.  

ʆʩʥʦʚʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʩʯʠʪʘʶʪʩʷ: 

1. ʉʥʠʞʝʥʠʝ ʧʨʦʜʦʣʴʥʦʛʦ ʫʢʣʦʥʘ (ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʘʚʪʦʤʦʙʠʣʝʡ); 

2. ʇʦʜʜʝʨʞʘʥʠʝ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʚ ʯʠʩʪʦʪʝ; 

3. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ; 

4. ʋʩʪʨʦʡʩʪʚʦ ʛʘʟʦʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʜʨ. 

ʐʫʤʦʟʘʱʠʪʥʳʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʤʳʢʘʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʧʨʦʝʟʜʘʤʠ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʣʝʥʠ ʠʣʠ ʟʘʧʦʣʥʷʪʴ ʝʛʦ ʛʫʩʪʳʤ 

ʢʫʩʪʘʨʥʠʢʦʤ. ɺʳʩʦʪʘ ʜʝʨʝʚʴʝʚ ʠ ʰʫʤʦʟʘʱʠʪʥʳʭ ʧʦʩʘʜʦʢ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

5 ï 8 ʤ, ʘ ʰʠʨʠʥʘ ʢʘʞʜʦʡ ʧʦʣʦʩʳ ï ʥʝ ʤʝʥʝʝ 8 ʤ. ʇʦʣʦʩʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʨʘʩʧʦʣʘʛʘʶʪ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʜʦʨʦʛʝ, ʥʦ ʥʝ ʙʣʠʞʝ 9 ï 10 ʤ ʦʪ ʢʨʦʤʢʠ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠʟ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʢ.ʪ.ʥ. ʇ.ʀ. 
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ʇʦʩʧʝʣʦʚʘ, ʧʨʠʜʦʨʦʞʥʘʷ ʦʜʥʦʨʷʜʥʘʷ ʣʝʩʥʘʷ ʧʦʩʘʜʢʘ ʩ ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʧʦʜʧʦʩʘʜʢʦʡ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʠʤʝʨʥʦ ʥʘ 2 ʜɹ, ʧʷʪʠʨʷʜʥʘʷ ʧʦʣʦʩʘ 

ʰʠʨʠʥʦʡ ʜʦ 20 ʤ ï ʜʦ 12 ʜɹ. ʉʧʣʦʰʥʳʝ ʙʝʟ ʨʘʟʨʳʚʦʚ ʣʝʩʥʳʝ ʧʦʣʦʩʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʛʘʟʦʟʘʱʠʪʥʳʭ ʠ ʧʦʛʣʦʪʠʪʝʣʴʥʳʭ ʵʢʨʘʥʦʚ. 

ʊʘʢʠʝ ʵʢʨʘʥʳ ʚʳʰʝ 3-4 ʤ ʧʦʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʘ 5-10 ʜɹ. ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʠʟ-ʟʘ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʩʪʴʝʚ ʥʘ ʜʝʨʝʚʴʷʭ, 

ʵʬʬʝʢʪ ʦʪ ʪʘʢʠʭ ʵʢʨʘʥʦʚ ʥʝʦʜʠʥʘʢʦʚ. ʉʪʘʙʠʣʴʥʳʡ ʩʝʟʦʥʥʳʡ ʵʬʬʝʢʪ 

ʰʫʤʦʟʘʱʠʪʳ ʜʦʩʪʠʛʘʝʪʩʷ ʦʪ ʞʠʚʳʭ ʠʟʛʦʨʦʜʝʡ ʠʟ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʞʝʪ ʜʘʪʴ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ 

ʚ ʩʥʠʞʝʥʠʠ ʚʳʙʨʦʩʦʚ. ʃʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʚʳʙʨʘʩʳʚʘʶʪ ʉʆ 

26 ʛ/ʢʤ, NOx ï 1,1 ʛ/ʢʤ ʠ ʉʅ ï 2,5 ʛ/ʢʤ. ʇʦ ʉʆ ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩ 

ʢʘʨʙʶʨʘʪʦʨʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʧʨʠ ʧʦʣʥʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʚʳʙʨʘʩʳʚʘʶʪ ʚ 

ʩʨʝʜʥʝʤ ʦʪ 100 ʜʦ 200 ʛ/ʢʤ, ʩ ʜʠʟʝʣʴʥʳʤ ï 13-25 ʛ/ʢʤ, ʣʝʛʢʦʚʳʝ ï 20-60 ʛ/ʢʤ. 

ɼʠʟʝʣʠ ʧʦ ʦʙʲʝʤʫ ʚʳʙʨʘʩʳʚʘʶʪ ʉʆ ʚ 10-15 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʘʚʪʦʤʦʙʠʣʠ ʩ 

ʢʘʨʙʶʨʘʪʦʨʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. ɻʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩ ʢʘʨʙʶʨʘʪʦʨʥʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ ʚʳʙʨʘʩʳʚʘʶʪ ʉʆ ʚ 3-7 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʣʝʛʢʦʚʳʝ. ʅʘ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʩʢʦʨʦʩʪʴ ʠ ʝʝ ʠʟʤʝʥʝʥʠʝ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʨʝʤʦʥʪʝ ʫʣʫʯʰʘʪʴ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ. ʆʥ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʥʘ ʧʦʜʲʝʤʘʭ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ 

ʨʘʚʥʦʤʝʨʥʘʷ ʩʢʦʨʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ ʚʳʙʨʦʩ ʪʦʢʩʠʯʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɹʦʣʴʰʫʶ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʟʳʚʘʝʪ ʨʘʙʦʪʘ 

ʘʩʬʘʣʴʪʦʩʤʝʩʠʪʝʣʝʡ ʥʘ ɸɹɿ, ʢʦʪʣʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʷʞʫʱʠʭ ʵʤʫʣʴʩʠʡ. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʛʘʟʦʚ ʚʩʝ ʫʩʪʘʥʦʚʢʠ ʥʘʜʦ ʩʥʘʙʞʘʪʴ ʧʳʣʝ- ʠ 

ʛʘʟʦʫʣʦʚʠʪʝʣʷʤʠ. 
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Abstract:  Issues related to the impact of road transport on the environment 

within the city are considered, and methods are proposed to reduce the amount of 

harmful substances into the atmosphere by using organizational measures that reduce 

emissions from motor vehicles into the atmosphere. 
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ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʝʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʆʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʝʝ ʭʠʤʠʯʝʩʢʦʛʦ (ʧʦʩʪʘʚʣʷʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʛʨʦʤʘʜʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ), ʰʫʤʦʚʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ ʫʨʦʚʝʥʴ 

ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʥʪʝʥʩʠʚʥʦ 

ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢ, ʝʩʣʠ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʫʯʝʥʳʝ-ʛʠʛʠʝʥʠʩʪʳ ʦʧʨʝʜʝʣʠʣʠ ʜʦʣʶ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚ ʩʨʝʜʥʝʤ 

ʨʘʚʥʦʡ 13%, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ ʜʦʩʪʠʛʣʘ ʫʞʝ 50% ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ɸ 

ʜʣʷ ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʜʦʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʟʘʛʨʷʟʥʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠ ʜʦʭʦʜʠʪ ʜʦ 70% ʠ ʙʦʣʝʝ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʩʝʨʴʝʟʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ ʫʨʙʘʥʠʟʘʮʠʶ. 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʳ (ʨʠʩ. 
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3) ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ (ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ), 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʢʣʶʯʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʝʤʳ 

ʟʘʩʪʨʦʡʢʠ ʠ ʦʟʝʣʝʥʝʥʠʝ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʨʘʟʤʝʱʝʥʠʝ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʧʦ 

ʧʨʠʥʮʠʧʫ ʟʦʥʠʨʦʚʘʥʠʷ (ʚ ʧʝʨʚʦʤ ʵʰʝʣʦʥʝ ʟʘʩʪʨʦʡʢʠ ï ʦʪ ʤʘʛʠʩʪʨʘʣʠ ï 

ʨʘʟʤʝʰʘʶʪʩʷ ʟʜʘʥʠʷ ʧʦʥʠʞʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ, ʟʘʪʝʤ ï ʜʦʤʘ ʧʦʚʳʰʝʥʥʦʡ 

ʵʪʘʞʥʦʩʪʠ ʠ ʚ ʛʣʫʙʠʥʝ ʟʘʩʪʨʦʡʢʠ ï ʜʝʪʩʢʠʝ ʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ. ʊʨʦʪʫʘʨʳ, ʞʠʣʳʝ, ʪʦʨʛʦʚʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʠʟʦʣʠʨʫʶʪʩʷ 

ʦʪ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʫʣʠʮ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʤʥʦʛʦʨʷʜʥʳʤʠ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʧʦʩʘʜʢʘʤʠ). ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʦʦʨʫʞʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʟʚʷʟʦʢ, ʢʦʣʴʮʝʚʳʭ ʜʦʨʦʛ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʟʝʤʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʘʨʘʞʝʡ ʠ ʘʚʪʦʩʪʦʷʥʦʢ.  

ʅʘʠʙʦʣʴʰʠʡ ʚʳʙʨʦʩ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʟʘʜʝʨʞʢʘʭ ʤʘʰʠʥ 

ʫ ʩʚʝʪʦʬʦʨʦʚ, ʧʨʠ ʩʪʦʷʥʢʝ ʩ ʥʝ ʚʳʢʣʶʯʝʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʚ ʦʞʠʜʘʥʠʠ ʟʝʣʝʥʦʛʦ 

ʩʚʝʪʘ, ʧʨʠ ʪʨʦʛʘʥʠʠ ʩ ʤʝʩʪʘ ʠ ʬʦʨʩʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ ʤʦʪʦʨʘ. ʇʦʵʪʦʤʫ ʚ ʮʝʣʷʭ 

ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʫʪʠ ʩʚʦʙʦʜʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʘʚʪʦʤʘʰʠʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʦʨʫʞʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ, ʥʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʜʚʠʞʝʥʠʝʤ ʤʘʰʠʥ ʠʣʠ 

ʧʝʰʝʭʦʜʦʚ, ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʨʝʭʦʜʳ ʜʣʷ ʧʝʰʝʭʦʜʦʚ ʥʘ ʚʩʝʭ ʧʫʥʢʪʘʭ ʩʢʦʧʣʝʥʠʷ 

ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʵʩʪʘʢʘʜʳ ʠʣʠ ʪʦʥʥʝʣʠ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʧʦʪʦʢʦʚ 

ʪʨʘʥʩʧʦʨʪʘ.  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʚʳʜʝʣʷʝʤʳʭ ʢʘʞʜʳʤ ʘʚʪʦʤʦʙʠʣʝʤ, ʪ.ʝ. 

ʫʩʪʘʥʦʚʠʪʴ ʥʦʨʤʳ ʚʳʙʨʦʩʘ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʩ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʫʢʘʟʘʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʘʭ) ʧʨʦʚʝʨʷʶʪ ʠʥʩʧʝʢʪʦʨʘ 

ɻʀɹɼɼ.  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʟʢʦ ʩʥʠʟʠʪʴ 

ʪʦʢʩʠʯʥʦʩʪʴ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

- ʨʝʛʫʣʠʨʦʚʢʘ ʜʚʠʛʘʪʝʣʝʡ; 

- ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʪʦʨʤʦʞʝʥʠʷ; 

- ʧʝʨʝʚʦʜ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʩʞʠʞʝʥʥʳʡ ʛʘʟ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ; 

- ʧʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ; 

- ʚʥʝʜʨʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʜʚʠʛʘʪʝʣʝʡ; 

- ʚʥʝʜʨʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʩʦʣʥʝʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʘ 

ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨ. 

ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʜʝʪʦʥʘʮʠʠ ʛʦʨʶʯʝʛʦ ʚ ʜʚʠʛʘʪʝʣʷʭ ʘʚʪʦʤʘʰʠʥ ʚ ʥʝʛʦ ʜʦʙʘʚʣʷʶʪ 

ʪʝʪʨʘʵʪʠʣʩʚʠʥʝʮ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʦʩʦʙʦ ʪʦʢʩʠʯʥʳʤʠ. ʇʦʵʪʦʤʫ 

ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ ʙʳʣʠ ʟʘʪʨʘʯʝʥʳ ʥʘ ʟʘʤʝʥʫ ʫʢʘʟʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʤʝʥʝʝ 

ʦʧʘʩʥʳʝ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʪʦʡʢʦʛʦ ʢ ʜʝʪʦʥʘʮʠʠ ʙʝʥʟʠʥʘ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ 

ʪʦʧʣʠʚʦ ʪ.ʥ. ʧʨʠʩʘʜʦʢ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʢʦʪʦʨʳʭ 
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ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ: ʩʘʞʠ, ʘʣʴʜʝʛʠʜʦʚ, ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʜʨʫʛʠʭ. ʊʘʢ, ʜʣʷ 

ʢʘʨʙʶʨʘʪʦʨʥʳʭ, ʜʚʠʛʘʪʝʣʝʡ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʠʩʴ ʩʤʝʩʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʠʨʪʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʪʦʨʤʦʞʝʥʠʷ. ɿʘʤʝʪʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʠʠ, ʘ ʟʥʘʯʠʪ, ʢʦʣʠʯʝʩʪʚʘ ʩʞʠʛʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ, ʟʘʪʨʘʯʠʚʘʝʤʫʶ 

ʥʘ ʪʦʨʤʦʞʝʥʠʝ. ʋʢʘʟʘʥʥʘʷ ʨʝʢʫʧʝʨʘʮʠʷ ʙʳʣʘ ʚʧʝʨʚʳʝ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʅʳʥʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ 

ʘʚʪʦʙʫʩʘʭ ʤʘʭʦʚʠʯʥʳʡ ʠ ʛʠʜʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʨʝʢʫʧʝʨʘʪʦʨʳ. ʇʨʠ ʵʪʦʤ 

ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʣʘ 27-40%. ʦʙʲʝʤ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʩʥʠʟʠʣʩʷ ʥʘ 39-

49%.  

ʇʝʨʝʚʦʜ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʩʞʠʞʝʥʥʳʡ ʛʘʟ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʚʳʭʣʦʧʝ 

ʛʘʟʦʙʘʣʣʦʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦʜʝʨʞʠʪʩʷ ʚ 3-4 ʨʘʟʘ ʤʝʥʴʰʝ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, 

ʥʝʞʝʣʠ ʚ ʚʳʭʣʦʧʝ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʚ ʙʘʣʣʦʥʳ 300 ʣ 

ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʘʚʪʦʙʫʩ ʩʧʦʩʦʙʝʥ ʧʨʦʡʪʠ ʙʝʟ ʟʘʧʨʘʚʢʠ ʜʦ 500 ʢʤ. ɽʩʣʠ 

ʜʦʙʘʚʠʪʴ ʢ ʵʪʦʤʫ, ʯʪʦ ʛʘʟ ʜʝʰʝʚʣʝ ʙʝʥʟʠʥʘ, ʪʦ ʜʦʩʪʦʠʥʩʪʚʘ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʩʪʘʥʦʚʷʪʩʷ ʝʱʝ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤʠ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ 

ʨʘʟʨʘʙʦʪʘʥ ʢʘʨʙʶʨʘʪʦʨ ʩ ʨʘʟʜʝʣʴʥʳʤ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝʤ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʢʨʦʤʝ 

ʦʙʳʯʥʦʡ ʩʤʝʩʠ ʧʦʣʫʯʘʪʴ ʦʙʦʛʘʱʝʥʥʫʶ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʫʶ 

ʧʨʝʜʢʘʤʝʨʫ ʩʦ ʩʚʝʯʦʡ ʟʘʞʠʛʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ 

ʨʘʙʦʯʝʡ ʩʤʝʩʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʜʦ ʤʠʥʠʤʫʤʘ ʩʦʜʝʨʞʘʥʠʝ 

ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʘʭ. ʉʦʟʜʘʥ ʢʘʨʙʶʨʘʪʦʨ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʟʢʦʦʢʪʘʥʦʚʳʝ ʩʦʨʪʘ ʙʝʥʟʠʥʘ ʙʝʟ 

ʘʥʪʠʜʝʪʦʥʘʮʠʦʥʥʳʭ ʜʦʙʘʚʦʢ. ɺ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʩʤʝʩʠʪʝʣʷ ʠ ʨʝʘʢʪʦʨʘ, ʙʝʥʟʠʥ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʳʣʷʝʪʩʷ, ʥʦ ʠ 

ʨʘʩʱʝʧʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʛʘʟʳ, ʥʘʧʨʠʤʝʨ ʤʝʪʘʥ.  

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ 

ʜʚʠʛʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʩʝʨʠʡʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʦʪʦʨʥʦ-ʧʦʨʰʥʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ɺʘʥʢʝʣʷ, ʢʦʪʦʨʳʡ ʢʦʤʧʘʢʪʥʝʝ ʧʦʨʰʥʝʚʳʭ ʜʚʠʛʘʪʝʣʝʡ: ʦʙʲʝʤ ʚ ʩʨʝʜʥʝʤ ʥʘ 30%, 

ʘ ʤʘʩʩʘ ʥʘ 11 % ʤʝʥʴʰʝ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʉ.ɸ. ɸʥʦʭʠʥ, ʅ.ʖ. ɿʘʣʫʢʘʝʚʘ, ɸ.ɸ. ɻʫʩʴʢʦʚ, ɺ.ɸ. ɻʘʚʨʠʢʦʚ. ï 

ʊʘʤʙʦʚ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʌɻɹʆʋ ɺʆ "ʊɻʊʋ", 2018. 

2. ʗʢʩʘʥʦʚ ʆ.ɺ., ʉʦʣʦʤʝʥʥʠʢʦʚ ʅ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʥʘ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ // 

ʄʘʪʝʨʠʘʣʳ XXXVIII ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʉʝʚʂʘʚɻʊʋ ʟʘ 2008 ʛʦʜ. ʊʦʤ I: 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʪʦʯʥʳʝ ʥʘʫʢʠ. ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʥʘʫʢʠ. - ʉʪʘʚʨʦʧʦʣʴ: 

ʉʝʚʂʘʚɻʊʋ, 2009.-218 ʩ. 



ʌʋʅɼɸʄɽʅʊɸʃʔʅɸʗ ʀ ʇʈʀʂʃɸɼʅɸʗ ʅɸʋʂɸ: ʅʆɺʓɽ ɺʓɿʆɺʓ ʀ ʇʈʆʈʓɺʓ

 

74 
˸̇˹˽ ζ˹͍ͦ͊Ύ ͤ͊ͯ͊͟η 

3. ɻʫʩʴʢʦʚ ɸ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʝ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɸ.ɸ. ɻʫʩʴʢʦʚ, ʅ.ʖ. ɿʘʣʫʢʘʝʚʘ, ɺ.ʉ.  ɻʦʨʶʰʠʥʩʢʠʡ. 

ï ʊʘʤʙʦʚ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʌɻɹʆʋ ɺʆ "ʊɻʊʋ", 2018. 

4. ʃʘʚʨʠʢʦʚ ʀ.ʅ. ɺʣʠʷʥʠʝ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ // ɺ ʩʙʦʨʥʠʢʝ: ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ: ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʨʝʛʠʦʥʦʚ ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

2016. ʉ. 244-249. 

5. ʐʝʩʪʘʢʦʚʘ ʅ.ɸ., ɸʥʦʭʠʥ ʉ.ɸ., ɻʫʩʴʢʦʚ ɸ.ɸ., ɿʘʣʫʢʘʝʚʘ ʅ.ʖ. ʄʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ (ʚʨʝʜʥʳʭ) ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ // ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. - ʄ.: ʀʟʜ-ʚʦ 

"ʅʘʫʯʥʳʡ ʮʝʥʪʨ "ʆʣʠʤʧ"", 2019 - ˉ 1 (30). 
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ʋɼʂ 620.92 

 

ɸʅɸʃʀɿ ʈʀʉʂʆɺ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀʅʅʆɺɸʎʀʆʅʅʆɻʆ 

ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʏɽʉʂʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ 

 

ɻʦʣʫʙʝʚ ɼʤʠʪʨʠʡ ɺʣʘʜʠʩʣʘʚʦʚʠʯ 

ʅʦʚʦʞʠʣʦʚ ʂʦʥʩʪʘʥʪʠʥ ʉʝʨʛʝʝʚʠʯ 

ʕʥʪʠʥ ʅʠʢʠʪʘ ʀʛʦʨʝʚʠʯ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʕʀè 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʨʠʥʠʤʘʝʤʳʝ ʨʝʰʝʥʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʦʠʩʭʦʜʷʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 

ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʣʠʯʠʝ ʵʣʝʤʝʥʪʘ ʩʣʫʯʘʡʥʦʩʪʠ, ʥʘʣʠʯʠʝ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠ ʪ.ʜ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʬʘʢʪʦʨʦʚ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

(ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ), ʘ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ 

ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚ ʮʝʣʦʤ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ ʥʝʠʟʚʝʩʪʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʝʪʠʢʘ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʨʠʩʢʠ, ʘʥʘʣʠʟ ʨʠʩʢʦʚ, 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ  
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ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʠʩʢʦʚʳʭ ʩʦʙʳʪʠʡ, ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʩʦʦʪʥʝʩʝʥʠʝ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ (ʛʨʫʧʧʝ) ʨʠʩʢʦʚ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʨʠʩʢʦʚ. ʈʠʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʘʶʪ: 

- ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʠʩʢʠ ï ʨʠʩʢʠ ʫʙʳʪʢʦʚ, ʧʦʪʝʨʴ ʠʣʠ ʥʝʜʦʧʦʣʫʯʝʥʠʷ 

ʧʨʠʙʳʣʠ ʧʦ ʧʨʠʯʠʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʚʥʫʪʨʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʚ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ; 

- ʩʦʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ï ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʢʨʠʟʠʩʘʤʠ ʠʣʠ 

ʚʳʟʚʘʥʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʱʝʩʪʚʝ; 
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- ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ï ʨʠʩʢʠ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ; 

- ʢʦʤʤʝʨʯʝʩʢʠʝ ʨʠʩʢʠ ï ʨʠʩʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ; 

- ʪʝʭʥʠʯʝʩʢʠʝ ʨʠʩʢʠ ï ʨʠʩʢʠ, ʚʳʟʚʘʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʩʠʩʪʝʤ ʠ ʠʭ ʥʘʨʫʰʝʥʠʷʤʠ; 

- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʠʩʢʠ ï ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ 

ʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʣʶʜʴʤʠ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʨʘʟʣʠʯʘʶʪ ʜʦʧʫʩʪʠʤʳʝ, 

ʢʨʠʪʠʯʝʩʢʠʝ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʨʠʩʢʠ. ʇʦʪʝʨʠ ʧʦ ʜʦʧʫʩʪʠʤʳʤ ʨʠʩʢʘʤ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠʙʳʣʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʧʝʨʘʮʠʠ 

ʠʣʠ ʜʝʡʩʪʚʠʷ. ɺʝʣʠʯʠʥʘ ʧʦʪʝʨʴ ʧʦ ʢʨʠʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ ʙʣʠʟʢʘ ʢ ʦʙʱʝʡ ʩʫʤʤʝ 

ʧʨʠʙʳʣʠ, ʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʝʝ. ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʨʠʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʫʪʨʘʪʦʡ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠʣʠ ʧʦʪʝʨʝʡ 

ʠʥʚʝʩʪʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʩʧʦʩʦʙʘ ʫʯʝʪʘ ʨʘʟʣʠʯʘʶʪ ʚʥʝʰʥʠʝ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʨʠʩʢʠ. ɺʥʝʰʥʠʝ ʨʠʩʢʠ ʥʝ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʩʪʦʨʦʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɺʥʫʪʨʝʥʥʠʝ ʨʠʩʢʠ, ʥʘʦʙʦʨʦʪ, 

ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʘʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʋʨʦʚʝʥʴ ʚʥʫʪʨʝʥʥʠʭ ʨʠʩʢʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʙʦʨʦʤ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ, ʫʨʦʚʥʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʠ ʜʨ. 

ʂ ʢʦʤʤʝʨʯʝʩʢʠʤ ʨʠʩʢʘʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ ʨʠʩʢʠ 

ʥʝʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʝʢʪʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ, ʨʠʩʢʠ ʥʝʩʦʙʣʶʜʝʥʠʷ ʩʨʦʢʦʚ ʧʨʦʝʢʪʘ, 

ʨʠʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʨʠʩʢʠ ʢʦʥʬʣʠʢʪʦʚ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ ʜʨʫʛʠʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʊɸɺʈ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ. 

1. ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʨʠʩʢʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ 

2. ʌʠʥʘʥʩʦʚʳʡ ʨʠʩʢ 

3. ʈʠʩʢ ʩʨʳʚʘ ʠʣʠ ʦʩʪʘʥʦʚʢʠ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ  

4. ʇʦʣʠʪʠʯʝʩʢʠʡ ʨʠʩʢ 

5. ʈʠʩʢ ʥʝʜʦʩʪʠʞʝʥʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ  

6. ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ  

ʆʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʊɸɺʈ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʵʢʩʧʝʨʪʥʳʤ ʤʝʪʦʜʦʤ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʞʜʦʤʫ ʠʟ ʵʢʩʧʝʨʪʦʚ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʟʘʧʦʣʥʠʪʴ ʘʥʢʝʪʫ ʚ ʯʘʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʚʝʜʝʥʥʳʭ ʨʠʩʢʦʚʳʭ 

ʩʦʙʳʪʠʡ. ʆʙʘ ʧʦʢʘʟʘʪʝʣʷ ʦʮʝʥʠʚʘʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0 ʜʦ 10 ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʦʮʝʥʢʘ ç0è ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʪʩʫʪʩʪʚʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ ʠ ʦʪʩʫʪʩʪʚʠʶ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʝʢʪ, ʘ ʦʮʝʥʢʘ ç10è 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ ʨʠʩʢʦʚʦʝ ʩʦʙʳʪʠʝ ʢʘʢ ʜʦʩʪʦʚʝʨʥʦʝ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. 
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ɼʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʪʨʠ ʵʢʩʧʝʨʪʘ: ʩʦʪʨʫʜʥʠʢ ʢʦʤʧʘʥʠʠ 

ʆʆʆ ʅʇʇ çɹʨʝʩʣʝʨè, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʦʤʧʘʥʠʠ ʆɸʆ çɺʅʀʀʈè ɸɹʉ ʕʣʝʢʪʨʦ ʠ 

ʩʦʪʨʫʜʥʠʢ ʆʆʆ çɹʘʰʢʠʨʵʥʝʨʛʦè. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʥʝʡ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʠ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʥʘ 

ʛʨʘʬʠʢʘʭ, ʦʪʨʘʞʘʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ ʠ 

ʪʷʞʝʩʪʴ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʦʢ 

ʵʢʩʧʝʨʪʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 1 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʊɸɺʈ 

 ̄ ʈʠʩʢ 
ʂʘʪʝʛʦʨʠʷ/ʛʨʫʧʧʘ 

ʨʠʩʢʘ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ɺʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʠʩʢʘ 

ʊʷʞʝʩʪʴ 

ʧʦʩʣʝʜʩʪʚʠʡ 

ʕ1 ʕ2 ʕ3 ʉʈ ʕ1 ʕ2 ʕ3 ʉʈ 

1 

ʈʠʩʢ ʥʝʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʨʳʥʢʘ ʩʙʳʪʘ 

ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʨʠʩʢʠ 

ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ 

(ʂʦʤʤʝʨʯʝʩʢʠʝ ʨʠʩʢʠ) 

4 4 5 4,3 5 4 5 4,7 

ʈʠʩʢ ʥʝʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʚ 
4 4 5 4,3 5 4 6 5 

ʈʠʩʢ ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ 
2 3 3 2,7 3 2 4 3 

ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʦʪʟʳʚʦʚ 
3 5 6 4,7 4 5 5 4,7 

ʈʠʩʢ ʦʰʠʙʦʯʥʦʛʦ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 
2 3 4 3 5 3 5 4,3 

2 

ʈʠʩʢ ʦʪʩʫʪʩʪʚʠʷ 

ʧʨʦʨʘʙʦʪʢʠ ʧʨʦʮʝʩʩʘ 

ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ 

ʌʠʥʘʥʩʦʚʳʡ 

(ʢʦʤʤʝʨʯʝʩʢʠʡ) ʨʠʩʢ 
1 1 2 1,3 4 5 5 4,7 

3 

ʈʠʩʢ ʩʨʳʚʘ ʠʣʠ 

ʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʟ-ʟʘ ʧʨʝʢʨʘʱʝʥʠʷ 

ʧʦʩʪʘʚʦʢ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʯʘʩʪʝʡ 

ʊʝʭʥʠʯʝʩʢʠʡ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʡ ʨʠʩʢ 
1 2 3 2 7 7 6 6,7 

4 

ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ 

ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʦʨʪʘ 

ʧʨʦʜʫʢʮʠʠ 

ʇʦʣʠʪʠʯʝʩʢʠʡ ʨʠʩʢ 2 3 4 3 6 5 4 5 

5 

ʈʠʩʢ ʥʝʜʦʩʪʠʞʝʥʠʷ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʠʩʢ 1 2 4 2,3 9 9 6 8 

6 

ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʘʚ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ 

ʂʦʤʤʝʨʯʝʩʢʠʡ ʨʠʩʢ 2 2 1 1,7 1 3 1 1,7 
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ʊʘʙʣʠʮʘ 2 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʊɸɺʈ 

 ̄ ʈʠʩʢ 
ʂʘʪʝʛʦʨʠʷ/ʛʨʫʧʧʘ 

ʨʠʩʢʘ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʠʩʢʘ 

ʊʷʞʝʩʪʴ 

ʧʦʩʣʝʜʩʪʚʠʡ 

1 

ʈʠʩʢ ʥʝʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʨʳʥʢʘ ʩʙʳʪʘ 

ʄʘʨʢʝʪʠʥʛʦʚʳʝ 

ʨʠʩʢʠ ʩʙʳʪʘ 

ʧʨʦʜʫʢʮʠʠ 

(ʂʦʤʤʝʨʯʝʩʢʠʝ 

ʨʠʩʢʠ) 

ʉʨʝʜʥʷʷ ʉʨʝʜʥʷʷ 

ʈʠʩʢ ʥʝʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʚ 
ʉʨʝʜʥʷʷ ʅʠʟʢʘʷ 

ʈʠʩʢ ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ 
ʅʠʟʢʘʷ ʅʠʟʢʘʷ 

ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʦʪʟʳʚʦʚ 
ʉʨʝʜʥʷʷ ʉʨʝʜʥʷʷ 

ʈʠʩʢ ʦʰʠʙʦʯʥʦʛʦ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 
ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ 

2 

ʈʠʩʢ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʨʘʙʦʪʢʠ 

ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ 

ʌʠʥʘʥʩʦʚʳʡ 

(ʢʦʤʤʝʨʯʝʩʢʠʡ) 

ʨʠʩʢ 

ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ 

3 

ʈʠʩʢ ʩʨʳʚʘ ʠʣʠ ʦʩʪʘʥʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ-ʟʘ 

ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʩʪʘʚʦʢ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʯʘʩʪʝʡ 

ʊʝʭʥʠʯʝʩʢʠʡ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʡ 

ʨʠʩʢ 

ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ 

4 

ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ 

ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ 

ʇʦʣʠʪʠʯʝʩʢʠʡ 

ʨʠʩʢ 
ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ 

5 

ʈʠʩʢ ʥʝʜʦʩʪʠʞʝʥʠʷ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʠʩʢ ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ 

6 

ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʘʚ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ 

ʂʦʤʤʝʨʯʝʩʢʠʡ 

ʨʠʩʢ 
ʅʠʟʢʘʷ ʅʠʟʢʘʷ 
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ʊ̫ʞʝʩʪɹ ʧʦʩʣʝʜʩʪʚʠʡ

ʈʠʩʢ ̄ 6
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ʈʠʩ. 1 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʦʚ 
 

ʈʠʩʢ ˉ 1 ï ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʨʠʩʢʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ; 
ʈʠʩʢ ˉ 2 ï ʈʠʩʢ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʨʘʙʦʪʢʠ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ; 
ʈʠʩʢ ˉ 3 ï ʈʠʩʢ ʩʨʳʚʘ ʠʣʠ ʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 
ʈʠʩʢ ˉ 4 ï ʈʠʩʢ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ; 
ʈʠʩʢ ˉ 5 ï ʈʠʩʢ ʥʝʜʦʩʪʠʞʝʥʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 
ʈʠʩʢ ˉ 6 ï ʈʠʩʢ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʚ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ 
 

ʊ̫ʞʝʩʪɹ ʧʦʩʣʝʜʩʪʚʠʡ

1. ʄʘʨʢʝʪʠʥʛʦʚrʝ ʨʠʩʢʠ 

ʩʙrʪʘ ʧʨʦʜʫʢʮʠʠ

2. ʈʠʩʢ ʦʪʩʫʪʩʪʚʠ̫ 

ʧʨʦʨʘʙʦʪʢʠ 

ʧʨʦʮʝʩʩʘ 

ʨʝʘʣʠʟʘʮʠʠ

3. ʈʠʩʢ ʩʨrʚʘ 

ʠʣʠ ʦʩʪʘʥʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ

5. ʈʠʩʢ 

ʥʝʜʦʩʪʠʞʝʥʠ̫ 

ʧʨʦʛʥʦʟʠʨʫʝʤr ʭ 

ʧʦʢʘʟʘʪʝʣʝʡ

4. ʈʠʩʢ ʦʪʩʫʪʩʪʚʠ̫ 

ʚʦʟʤʦʞʥʦʩʪʠ 

ʢɻʩʧʦʨʪʘ 

ʧʨʦʜʫʢʮʠʠ

6. ʈʠʩʢ ʦʪʩʫʪʩʪʚʠ̫

ʧʨʘʚ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥrʡ

ʧʨʦʜʫʢʪ

ʉʨʝʜʥ̫ʷʅʠʟʢʘ̫ ɺr ʩʦʢʘ̫
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ʈʠʩ. 2 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 
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ʋɼʂ 69.003 

 

ɹʖɼɾɽʊ ʉʊʈʆʀʊɽʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ ʂɸʂ 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ 

ɺʅʋʊʈʀʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

 

ʂʘʩʴʷʥ ɼʠʘʥʘ ʅʘʟʘʨʝʪʦʚʥʘ 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ: ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ. ɼʦʙʠʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʘ ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʘ ʠʤʝʝʪ ʯʝʪʢʦ 

ʟʘʜʘʥʥʳʝ, ʜʦʩʪʘʪʦʯʥʦ ʥʘʧʨʷʞʝʥʥʳʝ, ʥʦ ʨʝʘʣʴʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʪʦʠʤʦʩʪʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ.  

ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʫʶ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʘʟʳʚʘʝʤʳʝ ʙʶʜʞʝʪʘʤʠ 

ʈʘʟʨʘʙʦʪʢʘ ʨʝʛʫʣʷʨʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʣʘʥʦʚ 

(ʙʶʜʞʝʪʦʚ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʣʘʥʦʚʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

ʢʦʤʧʘʥʠʡ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʢʦʥʪʨʦʣʶ ʟʘ ʠʭ 

ʨʝʘʣʴʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ, ʫʧʨʘʚʣʝʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

 

THE BUDGET OF A CONSTRUCTION ORGANIZATION AS AN 

INFORMATION SYSTEM OF  INTERNAL PROD UCTION MANAGEMENT  

 

Kasyan DianaNazaretovna 

 

Abstract: Improvement of enterprise management systems involves a set of 

measures that contribute to improving the competitiveness of business. It is possible 

to achieve effective use of own and attracted resources on condition of development 

of the detailed plan of action of the organization. Cost-effective activity of the 

organization is possible only if it has clearly defined, quite stressful, but real to 

perform the cost parameters of income and expenses.  

Budgeting is an information system of intra-production management that uses 

certain financial instruments called budgets. 

The development of regular production and financial plans (budgets) is an 
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important component of the planning and analytical work of companies in all sectors 

of the economy without exception. Budgeting helps to reduce the irrational use of 

enterprise funds through timely planning of business operations, commodity and 

financial flows and control over their actual implementation. 

Keywords: budgeting, financial and economic efficiency, network schedule, 

management, construction. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ -ʵʪʦ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʥʘʟʳʚʘʝʤʳʝ ʙʶʜʞʝʪʘʤʠ. 

ʇʦʚʳʰʝʥʠʶ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ- ʛʣʘʚʥʳʡ ʩʤʳʩʣ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ. ʆʥ ʩʚʦʜʠʪʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʫʪʝʤ ʢʦʦʨʜʠʥʘʮʠʠ ʫʩʠʣʠʡ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ  ʢʦʥʝʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ ʢʘʢ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʘʮʠʶ ʪʘʢʠʭ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ: 

1. ʇʣʘʥʠʨʦʚʘʥʠʝ 

2. ʆʨʛʘʥʠʟʘʮʠʷ 

3. ʋʯʝʪ 

4. ʂʦʥʪʨʦʣʴ 

5. ɸʥʘʣʠʟ 

6. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ [1, ʩ. 145]. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ: 

1. ʉʦʩʪʘʚʣʷʪʴ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ  ʧʨʦʛʥʦʟʳ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

2. ʀʩʧʦʣʴʟʫʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ, ʚʦʚʨʝʤʷ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʤʝʩʪʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʝʤ; 

3. ʇʨʠ ʧʦʤʦʱʠ ʬʠʥʘʥʩʦʚʳʭ ʤʦʜʝʣʝʡ  ʧʦʜʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʠʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʣʘʥʘ; 

4. ʉʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ, ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʚʩʝʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʩʣʫʞʙ; 

5. ɿʘ ʩʯʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʧʣʘʥʘ ʧʦʚʳʩʠʪʴ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʢʦʤʧʘʥʠʠ ʠ  ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ: 

1. ʂʦʥʪʨʦʣʴ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘʜ 

ʠʩʧʦʣʥʝʥʠʝʤ ʙʶʜʞʝʪʘ; 

2. ʆʙʫʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʬʠʥʘʥʩʦʚʳʭ ʩʣʫʞʙ ʤʝʪʦʜʠʢʘʤ ʬʠʥʘʥʩʦʚʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ; 

3. ʉʦʩʪʘʚʣʝʥʠʝ ʙʶʜʞʝʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʛʦʜ; 

4. ʋʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʢʦʤʧʘʥʠʠ ʟʘ ʩʯʝʪ ʥʘʜʝʣʝʥʠʷ ʤʝʥʝʜʞʝʨʦʚ 

ʧʦʣʥʦʤʦʯʠʷʤʠ   ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ; 

5. ɿʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ - ʫʣʫʯʰʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ. 

ɹʶʜʞʝʪ ʤʦʞʝʪ ʠʤʝʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ ʬʦʨʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʪʯʝʪʘ ʠ ʧʨʠʙʳʣʷʭ ʠ ʫʙʳʪʢʘʭ ʠʣʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʙʘʣʘʥʩʘ, 
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ʙʶʜʞʝʪ ʥʝ ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴʩʷ. 

ʉʪʨʫʢʪʫʨʘ ʙʶʜʞʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʙʶʜʞʝʪʘ, ʢʘʢʦʚ 

ʨʘʟʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʪʝʧʝʥʴ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʝʥʠʷ ʙʶʜʞʝʪʘ ʚ 

ʬʠʥʘʥʩʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢʦʚʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʦʧʳʪ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ  

 

 
 

ʈʠʩ. 1 ɺʠʜʳ ʙʶʜʞʝʪʘ 

 

ʆʩʥʦʚʥʳʝ ʙʶʜʞʝʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʙʠʟʥʝʩʘ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʮʝʥʢʘ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʤʧʘʥʠʠ ʠ ʢʦʥʪʨʦʣʴ ʟʘ 

ʝʛʦ ʠʟʤʝʥʝʥʠʝʤ, ʦʮʝʥʢʘ ʬʠʥʘʥʩʦʚʦʡ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ - ʩ ʧʦʤʦʱʴʶ ʦʩʥʦʚʥʳʭ ʙʶʜʞʝʪʦʚ 

ʨʫʢʦʚʦʜʠʪʝʣʠ ʠʤʝʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʦʩʪʘʚʣʝʥʠʝ ʚʩʝʭ ʪʨʝʭ 

ʦʩʥʦʚʥʳʭ ʙʶʜʞʝʪʦʚ.  

ʆʧʝʨʘʮʠʦʥʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʙʶʜʞʝʪʳ ʥʫʞʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ 

çʫʚʷʟʢʠè ʥʘʪʫʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʠʤʦʩʪʥʳʤʠ, ʜʣʷ ʙʦʣʝʝ 

ʪʦʯʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʙʶʜʞʝʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʧʨʦʧʦʨʮʠʡ, ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʜʦʧʫʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʙʶʜʞʝʪʦʚ [2, ʩ. 102]. 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʦʨʤʘʪʠʚʦʚ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʫʯʝʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʛʦ 

(ʨʝʛʠʦʥʘʣʴʥʦʛʦ) ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʙʶʜʞʝʪʳ 

(ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ). ʅʘʙʦʨ ʩʧʝʮʠʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ, ʢʘʢ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʭ, ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʬʠʨʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 



ʌʋʅɼɸʄɽʅʊɸʃʔʅɸʗ ʀ ʇʈʀʂʃɸɼʅɸʗ ʅɸʋʂɸ: ʅʆɺʓɽ ɺʓɿʆɺʓ ʀ ʇʈʆʈʓɺʓ

 

84 
˸̇˹˽ ζ˹͍ͦ͊Ύ ͤ͊ͯ͊͟η 

ʦʧʝʨʘʮʠʡ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ ʢʦʥʪʨʦʣʶ ʟʘ ʠʭ 

ʨʝʘʣʴʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ.  

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʘʢ ʩʦʩʪʘʚʣʝʥʠʝ ʩʝʪʝʚʦʛʦ 

ʛʨʘʬʠʢʘ ʨʘʙʦʪ ʠ ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ [3, ʩ. 83]. 

ʉʝʪʝʚʦʡ ʛʨʘʬʠʢ ʨʘʙʦʪ ð ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʷ 

ʨʘʩʧʠʩʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ɼʣʷ ʫʚʷʟʢʠ ʩʨʦʢʦʚ ʩʝʪʝʚʦʛʦ 

ʛʨʘʬʠʢʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʨʝʩʫʨʩʦʚ ʫ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ: 

1. ʇʦʜʩʯʠʪʘʪʴ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʫʯʝʪʦʤ 

ʥʘʣʠʯʠʷ ʨʝʩʫʨʩʦʚ 

2. ɺʳʷʚʠʪʴ ʧʨʠʦʨʠʪʝʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ 

3. ʆʧʨʝʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʤʝʶʱʠʭʩʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʚʳʧʦʣʥʝʥʠʶ ʦʙʲʝʤʦʚ ʨʘʙʦʪ 

4. ʆʮʝʥʠʪʴ ʨʠʩʢʠ ʦʧʦʟʜʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʩʪʦʷ ʚ ʧʦʩʪʘʚʢʝ ʨʝʩʫʨʩʦʚ 

5. ʆʧʨʝʜʝʣʠʪʴ ʥʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ:  

1. ʉʦʙʩʪʚʝʥʥʦ ʤʦʜʫʣʴ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ) 

2. ʄʦʜʫʣʴ ʩʚʷʟʠ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ (ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ) ʫʯʝʪʦʤ 

3. ʄʦʜʫʣʴ ʩʚʷʟʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ʎʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʜ ʝʛʦ ʟʘʪʨʘʪʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʡ, 

ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ [4, ʩ. 205]. 
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ʀʉʂʋʉʉʊɺɽʅʅʓɽ ʅɽʁʈʆʅʅʓɽ ʉɽʊʀ 

 

ʈʷʙʳʭ ʄʘʨʛʘʨʠʪʘ ʄʠʭʘʡʣʦʚʥʘ 

ʌɻɹʆʋ ɺʆ çɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ: ʆʙʟʦʨʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʥʝʡʨʦʥʥʳʤ 

ʩʝʪʷʤ, ʠʭ ʧʦʨʘʟʠʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʦʞʝʩʪʠ ʩʦ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʤʦʟʛʘ 

ʯʝʣʦʚʝʢʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʙʫʯʘʪʴʩʷ ʠ ʟʘʧʦʤʠʥʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʥʘʧʦʤʠʥʘʝʪ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʯʝʣʦʚʝʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʥʝʡʨʦʥ, 

ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 
 

ARTIFICIAL NEURAL NETWORK  

 

Ryabykh Margarita Mikhailovna  

 

Abstract:  The review article is devoted to artificial neural networks and their 

striking structural similarity to the complex system of the human brain. We consider 

the architecture of an artificial neural network, as well as the ability of neural 

networks to learn and remember information that resembles human thought 

processes.  

Key words: artificial neural network, biological neuron, synaptic connections, 

artificial neuron, artificial intelligence. 

 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʠʤʝʥʥʦ, ʠʟ ʧʦʧʳʪʦʢ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʥʝʡʨʦʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʯʠʪʴʩʷ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ, ʤʦʜʝʣʠʨʫʷ 

ʥʠʟʢʦʫʨʦʚʥʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʟʛʘ (Patterson, 1996). ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 60-ʭ ʠ 80-ʭ ʛʦʜʘʭ ʙʳʣʠ 

ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʤʳʰʣʝʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʠʜʝʝ, ʯʪʦ ʥʘʰ ʧʨʦʮʝʩʩ 

ʤʳʰʣʝʥʠʷ ʧʦʩʪʨʦʝʥ ʥʘ ʤʘʥʠʧʫʣʷʮʠʷʭ ʩ ʩʠʤʚʦʣʘʤʠ). 

ɺʩʢʦʨʝ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʭʦʪʷ ʦʥʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʚ 

ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ, ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʧʨʠʯʠʥʘ ʵʪʦʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʪʨʫʢʪʫʨʫ ʤʦʟʛʘ. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʩ 

ʘʥʘʣʦʛʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. 

ʅʝʡʨʦʥʳ-ʵʪʦ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʠʤʧʫʣʴʩʳ ʠ ʧʝʨʝʜʘʶʪ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ ʚ ʥʝʨʚʥʦʤ ʚʦʣʦʢʥʝ. ɸʢʩʦʥ ʧʨʦʚʦʜʠʪ ʥʝʨʚʥʳʝ 

ʠʤʧʫʣʴʩʳ ʦʪ ʪʝʣʘ ʢʣʝʪʢʠ ʢ ʧʝʨʝʬʝʨʠʠ, ʘ ʜʝʥʜʨʠʪʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʪʝʣʫ 

ʢʣʝʪʢʠ. ɸʢʩʦʥʳ ʢʣʝʪʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʜʝʥʜʨʠʪʘʤʠ ʜʨʫʛʠʭ ʢʣʝʪʦʢ ʯʝʨʝʟ 
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ʩʠʥʘʧʩʳ. ʉʘʤ ʧʦ ʩʝʙʝ ʩʠʥʘʧʩ ʩʣʫʞʠʪ ʢʣʘʧʘʥʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʨʦʭʦʞʜʝʥʠʶ ʠʤʧʫʣʴʩʦʚ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥ ʧʦʩʳʣʘʝʪ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʧʦ ʩʚʦʝʤʫ 

ʘʢʩʦʥʫ. ʏʝʨʝʟ ʩʠʥʘʧʩʳ ʵʪʦʪ ʩʠʛʥʘʣ ʜʦʩʪʠʛʘʝʪ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʦʪ ʥʝʛʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ ʘʢʪʠʚʠʨʫʶʪʩʷ. ʅʝʡʨʦʥ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʩʫʤʤʘʨʥʳʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʷʜʨʦ ʦʪ ʜʝʥʜʨʠʪʦʚ, ʧʨʝʚʳʰʘʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʫʨʦʚʝʥʴ (ʧʦʨʦʛ ʘʢʪʠʚʘʮʠʠ). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʛʥʘʣʘ, 

ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʥʝʡʨʦʥʦʤ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʘʢʪʠʚʠʨʦʚʘʥʠʷ), ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʘʧʩʦʚ. ʂʘʞʜʳʡ ʩʠʥʘʧʩ 

ʠʤʝʝʪ ʩʚʦʶ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʣʠʥʫ, ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣ ʚʜʦʣʴ ʥʝʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʠʟ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʩʪʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʝʪ ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ ʚʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ ʠ, ʝʩʣʠ ʩʫʤʤʘʨʥʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʨʝʚʳʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʫʨʦʚʝʥʴ, ʧʝʨʝʜʘʝʪ ʜʚʦʠʯʥʳʡ ʩʠʛʥʘʣ), ʤʦʟʛ ʩʧʦʩʦʙʝʥ ʨʝʰʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʯʠ. 

ʂʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʫʶ, 

ʦʙʨʘʟʦʚʘʥʥʫʶ ʠʟ ʥʝʡʨʦʥʦʚ, ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʣʱʠʥʦʡ ʦʪ 2 ʜʦ 3 ʤʤ ʧʣʦʱʘʜʴʶ 

ʦʢʦʣʦ 2200 ʩʤ
2
. ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʩʚʷʟʘʥ ʩ ʪʳʩʷʯʘʤʠ ʠʣʠ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʜʨʫʛʠʭ 

ʥʝʡʨʦʥʦʚ. ɺ ʮʝʣʦʤ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪ 10
14
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 ʚʟʘʠʤʦʩʚʷʟʝʡ. 

ʆʪʜʝʣʴʥʳʡ ʥʝʡʨʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʤʦʜʝʣʴ, 

ʠʤʝʝʪ ʩʚʦʠ ʢʦʤʧʦʥʝʥʪʳ, ʧʦʜʩʠʩʪʝʤʳ ʠ ʤʝʭʘʥʠʟʤʳ ʠʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʯʝʨʝʟ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 

ʅʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ ʩʦʪʥʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʥʝʡʨʦʥʦʚ. ʄʝʞʜʫ ʩʦʙʦʡ 

ʥʝʡʨʦʥʳ ʠ ʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʦʙʨʘʟʫʶʪ ʥʝʜʚʦʠʯʥʳʡ, ʥʝʫʩʪʦʡʯʠʚʳʡ 

ʠ ʥʝʩʠʥʭʨʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ. 

ʅʝʡʨʦʥ (ʥʝʨʚʥʘʷ ʢʣʝʪʢʘ) ʩʦʩʪʦʠʪ ʠʟ ʪʝʣʘ ʢʣʝʪʢʠ - ʩʦʤʳ (soma) ʠ ʜʚʫʭ 

ʚʠʜʦʚ ʚʥʝʰʥʠʭ ʚʝʪʚʝʡ çʜʝʨʝʚʘè ʢʣʝʪʢʠ: ʘʢʩʦʥʘ (axon) ʠ ʜʝʥʜʨʠʪʘ (dendrites). 

ʊʝʣʦ ʢʣʝʪʢʠ ʩʦʜʝʨʞʠʪ ʷʜʨʦ (nucleus), ʢʦʪʦʨʦʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʚʦʡʩʪʚʘʭ ʥʝʡʨʦʥʘ, ʠ ʧʣʘʟʤʫ, ʢʦʪʦʨʘʷ ʚʳʨʘʙʘʪʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʡʨʦʥʘ ʤʘʪʝʨʠʘʣʳ. ʅʝʡʨʦʥ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣʳ 

(ʠʤʧʫʣʴʩʳ) ʦʪ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ ʯʝʨʝʟ ʜʝʥʜʨʠʪʳ (ʧʨʠʝʤʥʠʢ) ʠ ʧʝʨʝʜʘʝʪ 

ʩʠʛʥʘʣʳ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʢʣʝʪʦʯʥʳʤ ʪʝʣʦʤ, ʧʦ ʘʢʩʦʥʫ (ʧʝʨʝʜʘʪʯʠʢʫ), ʢʦʪʦʨʳʡ ʥʘ 

ʢʦʥʮʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ  ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʣʦʢʥʘ (ʥʠʪʠ). ʅʘ ʢʦʥʮʘʭ ʚʦʣʦʢʦʥ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʠʥʘʧʩʳ (synapses) [1]. ʉʭʝʤʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ.1 ʉʭʝʤʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ 

 

ʉʠʥʘʧʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʫʟʝʣ ʤʝʞʜʫ ʜʚʫʤʷ 

ʥʝʡʨʦʥʘʤʠ (ʘʢʩʦʥʥʦʝ ʚʦʣʦʢʥʦ ʦʜʥʦʛʦ ʥʝʡʨʦʥʘ ʠ ʜʝʥʜʨʠʪ ʜʨʫʛʦʛʦ). ʂʦʛʜʘ 

ʠʤʧʫʣʴʩ ʜʦʩʪʠʛʘʝʪ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʢʦʥʮʘ, ʬʦʨʤʠʨʫʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 

ʥʘʟʳʚʘʝʤʳʝ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʘʤʠ. 

ʅʝʡʨʦʤʝʜʠʘʪʦʨʳ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʩʠʥʘʧʩʘ ʚʦʟʙʫʞʜʘʶʪ ʠʣʠ ʧʦʜʘʚʣʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʨʦʥʘ-ʧʨʠʝʤʥʠʢʘ 

ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʥʘʧʩʘ ʥʘ 

ʨʠʩʫʥʢʝ 2 ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʛʥʘʣʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʯʝʨʝʟ ʥʝʛʦ, ʧʦʵʪʦʤʫ ʩʠʥʘʧʩʳ 

ʥʘʭʦʜʷʪʩʷ ʨʘʙʦʪʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʫʯʘʩʪʚʫʶʪ. 

ʅʝʡʨʦʥ - ʵʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ: ʫʤʥʦʞʠʪʝʣʝʡ (ʩʠʥʘʧʩʦʚ), ʩʫʤʤʘʪʦʨʘ ʠ 

ʥʝʣʠʥʝʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʉʠʥʘʧʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ, 

ʫʤʥʦʞʘʷ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʥʘ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʠʣʫ ʩʚʷʟʠ (ʚʝʩ ʩʠʥʘʧʩʘ). 

ʉʫʤʤʘʪʦʨ ʚʳʧʦʣʥʷʝʪ ʩʣʦʞʝʥʠʝ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʧʦ ʩʠʥʦʧʪʠʯʝʩʢʠʤ 

ʩʚʷʟʷʤ ʦʪ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ [2].  

 

 
 

ʈʠʩ. 2 ʈʘʙʦʪʘ ʩʠʥʘʧʩʘ 
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ʀʅʉ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ ʩ ʚʟʚʝʰʝʥʥʳʤʠ 

ʩʚʷʟʷʤʠ, ʚ ʢʦʪʦʨʦʤ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʳ ʷʚʣʷʶʪʩʷ ʫʟʣʘʤʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʨʭʠʪʝʢʪʫʨʦʡ ʩʦʝʜʠʥʝʥʠʡ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʜʚʘ ʢʣʘʩʩʘ: ʧʨʷʤʳʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʚ ʢʦʪʦʨʳʭ ʛʨʘʬʳ ʥʝ ʠʤʝʶʪ ʧʝʪʝʣʴ, ʠ ʨʝʢʫʨʨʝʥʪʥʳʝ 

ʩʝʪʠ, ʠʣʠ ʩʝʪʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʂʣʘʩʩʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩ.3 ʂʣʘʩʩʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

 

ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʦʚʪʦʨʷʝʪ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʘ ʠʤʝʥʥʦ, ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʦʩʪʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʥʝʡʨʦʥʦʚ) ʠ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʥʝʡʨʦʥʘ. ʀʅʉ ʧʦʣʫʯʘʝʪ ʥʘʙʦʨ ʚʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ ʥʘ ʚʭʦʜʝ ʠ ʚʳʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʚʝʪ (ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ), ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

 ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʢʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʤʦʞʝʪ ʥʘʫʯʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ. ʆʥʘ ʩʦʜʝʨʞʠʪ 

ʚʥʫʪʨʝʥʥʠʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʝʡʨʦʥʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʘ ʠʟʤʝʥʷʷ 

ʠʭ, ʤʦʞʝʪ ʚ ʠʪʦʛʝ ʠʟʤʝʥʷʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʝʡʰʫʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʠʤʠʪʠʨʫʝʪ ʤʝʭʘʥʠʟʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʙʦʣʴʰʝ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ. ʃʶʜʠ ʩʪʨʝʤʷʪʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʚʩʸ ʙʦʣʝʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʠ ʫʥʠʢʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʦʪʣʠʯʥʦʛʦ ʦʪ ʪʦʛʦ, ʢʦʪʦʨʦʝ ʟʘʯʘʩʪʫʶ ʧʨʦʜʘʸʪʩʷ ʚ ʤʘʛʘʟʠʥʝ ʧʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʮʝʥʝ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʦ ʩʦʚʨʝʤʝʥʥʦʝ 

ʦʙʱʝʩʪʚʦ ʪʝʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʨʘʱʠʚʘʪʴ ʪʦ, ʚ ʯʸʤ ʥʫʞʜʘʝʪʩʷ, 

ʧʨʠ ʵʪʦʤ ʥʝ ʠʩʧʦʣʴʟʫʷ ʥʠʢʘʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ. ʕʪʦ ʧʨʠʙʘʚʣʷʝʪ 

ʫʚʝʨʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʫ ʚ ʥʘʪʫʨʘʣʴʥʦʩʪʠ ʝʛʦ ʧʨʦʜʫʢʪʘ. ʉʪʨʝʤʣʝʥʠʝ ʦʙʱʝʩʪʚʘ ʢ 

ʫʧʦʪʨʝʙʣʝʥʠʶ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʩʪʝʧʝʥʥʦ ʧʦʤʦʛʘʝʪ ʩʝʣʴʩʢʦʤʫ 

ʭʦʟʷʡʩʪʚʫ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʠ ʧʨʠʜʪʠ ʚ ʥʦʨʤʫ ʧʦʩʣʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʟʣʝʪʦʚ ʠ 

ʧʘʜʝʥʠʡ. ʇʨʦ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ 
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ʧʦʩʣʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ ʞʠʟʥʠ ʘʛʨʦʢʫʣʴʪʫʨʳ ʚ ʈʦʩʩʠʠ. ɹʝʟ 

ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʛʦ 

ʙʫʜʫʱʝʝ. ʀʟʜʘʚʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠʛʨʘʣʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʥʝ ʪʦʣʴʢʦ 

ʈʦʩʩʠʷʥ, ʥʦ ʠ ʚ ʞʠʟʥʷʭ ʚʩʝʭ ʣʶʜʝʡ ʥʘ ʧʣʘʥʝʪʝ. ʆʥʦ ʧʨʠʥʦʩʠʣʦ ʣʶʜʷʤ ʥʝ ʪʦʣʴʢʦ 

ʧʠʱʫ, ʥʦ ʠ ʩʳʨʴʸ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʫʢʦʜʝʣʠʷ. ʂ ʧʨʠʤʝʨʫ, ʨʘʥʴʰʝ ʠʟ ʩʦʣʦʤʳ 

ʜʝʣʘʣʠ ʢʨʳʰʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴʩʷ ʦʪ ʥʝʧʦʛʦʜʳ. ʊʘʢ ʣʶʜʠ ʜʦʚʝʣʠ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʜʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʥʝʡ. ɺ ʈʦʩʩʠʠ ʚ ʦʧʨʝʜʝʣʸʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʵʚʦʣʶʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠʦʩʪʘʥʦʚʠʣʘʩʴ, ʘ, ʝʩʣʠ ʙʳʪʴ ʪʦʯʥʝʝ, 

ʥʘʛʣʫʭʦ ʟʘʤʝʨʣʦ. ɺ ʪʦʪ ʤʦʤʝʥʪ ʧʦʷʚʠʣʦʩʴ ʧʦʥʷʪʠʝ çʅʝʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʸʣʘè, 

ʢʦʪʦʨʦʝ ʜʘʣʦ ʧʦʥʷʪʴ, ʯʪʦ ʣʠʢʚʠʜʘʮʠʷ 80% ʜʝʨʝʚʝʥʴ ʥʝʠʟʙʝʞʥʘ. ʆʜʥʘʢʦ, 

ʩʦʚʨʝʤʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʦ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ʉʸʣʘ ʧʨʝʢʨʘʱʘʣʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ, ʠ ʣʶʜʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʩʠʣʘʤʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ ʜʝʨʝʚʥʠ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ ʠ ʩʳʨʴʝ 

ʙʳʣʘ ʥʝʦʧʠʩʫʝʤʘ. ʉʦ ʚʨʝʤʝʥʝʤ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ʇʦʷʚʠʣʦʩʴ ʚʩʸ ʙʦʣʴʰʝ ʧʦʩʸʣʢʦʚ ʠ ʩʦʚʭʦʟʦʚ. ʊʘʢ ʈʦʩʩʠʡʩʢʦʝ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʘʯʘʣʦ ʩʚʦʶ ʞʠʟʥʴ ʩ ʯʠʩʪʦʛʦ ʣʠʩʪʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʥʘʯʘʣʦʩʴ, ʠ ʜʚʠʛʘʣʦʩʴ ʦʯʝʥʴ ʙʳʩʪʨʳʤ ʪʝʤʧʦʤ. ʊʘʢ ʚʩʝʛʦ ʟʘ ʧʘʨʫ ʣʝʪ ʙʳʣʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʦ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʘʟʨʫʰʝʥʥʳʭ ʬʝʨʤ.   

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ, 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʚʝʨʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʢ ʧʨʦʜʘʚʮʫ. ʇʦʷʚʠʣʠʩʴ ʤʘʩʩʦʚʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢ ʧʨʠʤʝʨʫ ʧʪʠʮʝʬʘʙʨʠʢʠ, ʟʘʚʦʜʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʦʣʦʢʘ. ɺ ʵʪʦʪ 

ʠʩʪʦʨʠʯʝʩʢʠ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʥʘʯʘʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʧʦʭʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʘ ʩʪʘʨʘʣʠʩʴ ʜʝʣʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʤ ʜʣʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʧʦʤʦʛʘʣ ʧʨʦʩʪʳʤ 

ʧʦʢʫʧʘʪʝʣʷʤ ʧʦʥʷʪʴ ʚʩʶ ʥʘʪʫʨʘʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʤʝʪʦʜʳ 

ʚʳʨʘʱʠʚʘʥʠʷ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʪʝʭʥʦʣʦʛʠʡ ʪʦʞʝ ʥʝ ʟʘʙʳʣ ʧʨʦ ʪʘʢ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʦʝ 

ʭʦʟʷʡʩʪʚʦ. ʆʛʨʦʤʥʝʡʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, 

ʫʩʪʘʥʦʚʦʢ, ʧʨʠʙʦʨʦʚ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʧʦʤʦʛʘʶʪ ʨʘʙʦʪʥʠʢʘʤ ʬʝʨʤ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʙʣʝʛʯʘʷ ʠʤ ʞʠʟʥʴ. ʂ ʧʨʠʤʝʨʫ, ʜʘʚʘʡʪʝ ʚʦʟʴʤʝʤ ʩʘʤʳʡ ʦʙʳʯʥʳʡ ʤʦʣʦʯʥʳʡ 

ʟʘʚʦʜ. ʏʪʦ ʥʘ ʥʸʤ ʧʨʦʠʟʚʦʜʷʪ, ʤʦʞʥʦ ʧʦʥʷʪʴ ʧʦ ʥʘʟʚʘʥʠʶ. ʆʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ, ʢʦʪʦʨʳʝ ʝʞʝʜʥʝʚʥʦ ʜʘʶʪ ʪʳʩʷʯʠ ʣʠʪʨʦʚ ʤʦʣʦʢʘ. ʏʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʝʛʦ, ʢʦʨʦʚʫ ʥʫʞʥʦ ʜʦʠʪʴ. ʅʝʫʞʝʣʠ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

1000 ʯʝʣʦʚʝʢ? ʅʝʪ! ʉʦʚʨʝʤʝʥʥʳʡ ɼʦʠʣʴʥʳʡ ʘʧʧʘʨʘʪ ʜʣʷ ʤʦʣʦʢʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʙʣʝʛʯʠʣ ʞʠʟʥʴ ʚʩʝʤ ʣʶʜʷʤ, ʢʘʢ-ʣʠʙʦ ʩʚʷʟʘʥʥʳʤ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʷʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʣʶʜʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, ʫʩʢʦʨʠʚ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ 

ʤʦʣʦʢʘ ʠʟ ʢʦʨʦʚʳ ʚ ʮʠʩʪʝʨʥʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. ʇʨʠʙʦʨʳ ʜʣʷ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ ʬʝʨʤʝʨʦʚ ʧʦ ʚʩʝʡ ʈʦʩʩʠʡ, ʠ ʩʪʘʣʠ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳ.  

ʕʪʦ ʚʩʝʛʦ ʣʠʰʴ ʦʜʠʥ ʧʨʠʤʝʨ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʈʦʩʩʠʠ. ʊʘʢʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʈʦʩʩʠʠ ʪʳʩʷʯʠ. ɺʩʝ ʦʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʪʝʧʝʥʴʶ ʩʚʦʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪ.ʜ.   
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ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʠʢʦʛʜʘ ʥʝ ʩʪʦʷʪ ʥʘ ʤʝʩʪʝ. ɼʘʣʴʥʝʡʰʝʝ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʨʦʩʪʦ ʥʝʠʟʙʝʞʥʦ. ʂ ʵʪʦʤʫ ʧʨʠʚʝʜʸʪ ʫʞʝ 

ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʱʝʝ ʩʪʨʝʤʣʝʥʠʝ ʦʙʱʝʩʪʚʘ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʙʦʣʝʝ ʯʠʩʪʦʛʦ ʠ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʈʘʟʚʠʪʠʝ ʥʝ ʧʨʝʢʨʘʪʠʪʩʷ, ʧʦʢʘ ʫʣʫʯʰʝʥʠʷ ʚ 

ʘʛʨʦʢʫʣʴʪʫʨʝ ʥʝ ʧʝʨʝʩʪʘʥʫʪ ʧʨʠʥʦʩʠʪʴ ʩʚʦʠ ʧʣʦʜʳ. ɺʦʧʨʝʢʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ 

ʤʠʬʘʤ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʩʪʨʘʥʝ ʥʝ ʪʦʣʴʢʦ ʢʨʘʡʥʝ ʚʳʛʦʜʥʦ ʠ ʨʝʥʪʘʙʝʣʴʥʦ, 

ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ 

ʈʦʩʩʠʠ. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʯʝʥʴ ʚʘʞʥʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʪʘʢ ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ- ʛʘʨʘʥʪʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʯʪʦ ʧʨʦʩʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʧʨʠʥʮʠʧʝ, ʦ ʙʫʜʫʱʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʈʦʩʩʠʠ ʤʦʞʥʦ ʥʝ ʙʝʩʧʦʢʦʠʪʴʩʷ, ʪʘʢ ʢʘʢ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ-ʦʪʨʘʩʣʴ ʈʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʪ ʩʘʤʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʧʨʦʜʫʢʮʠʶ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʢʘʪʘʣʠʟʘʪʦʨʦʤ, ʫʢʘʟʳʚʘʶʱʠʤ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʧʦʣʫʯʝʥʠʝ ʩʳʨʴʷ ʜʣʷ ʨʷʜʘ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʦ, ʯʪʦ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʩʣʴʶ ʈʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʧʦʤʦʛʘʝʪ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʝ ʨʘʟʨʫʰʘʪʴʩʷ ʚʦ ʚʨʝʤʝʥʘ ʢʨʠʟʠʩʘ. 

ʄʝʞʜʫ ʪʝʤ, ʨʦʩʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʚʪʷʛʠʚʘʥʠʝ ʈʦʩʩʠʠ ʚ ʩʠʩʪʝʤʫ ʤʠʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʢʘʢ 

ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʯʝʥʴ ʥʝʩʪʘʙʠʣʝʥ, ʠ ʜʝʣʘʪʴ ʧʨʦʜʫʢʮʠʶ 

çʘʢʪʫʘʣʴʥʦʡè  ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ  ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʩʣʦʞʥʝʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʦʤʦʛʘʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʨʘʩʭʦʜʳ ʠ 

ʧʨʠʙʳʣʴ, ʪʝʤ ʩʘʤʳʤ, ʫʩʦʚʝʨʰʝʥʩʪʚʫʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʚʝʣʠʯʠʚʘʷ ʜʦʭʦʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʤʦʱʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʫʩʢʦʨʷʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠ ʚʳʚʦʜʠʪ ʨʳʥʦʢ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʥʦʚʳʡ, ʥʠʢʦʤʫ ʝʱʸ ʥʝ 

ʠʟʚʝʜʘʥʥʳʡ ʫʨʦʚʝʥʴ. ɼʣʷ ʚʳʚʦʜʘ ʨʳʥʢʘ ʥʘ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʪʨʝʙʫʶʪʩʷ 

ʦʛʨʦʤʥʝʡʰʠʝ ʩʠʣʳ ʠ ʟʘʪʨʘʪʳ. ɺʩʸ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʦʧʣʦʱʝʥʦ ʚ ʞʠʟʥʴ ʪʦʣʴʢʦ 

ʝʩʣʠ ʫ ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʙʫʜʝʪ ʞʝʣʘʥʠʝ ʩʦʟʜʘʚʘʪʴ 

ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʤʝʥʷʪʴ ʚʩʝʤ ʧʨʠʚʳʯʥʳʝ, ʜʝʜʦʚʩʢʠʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʦʚ.  

ʇʦʜʭʦʜʷ ʢ ʟʘʚʝʨʰʝʥʠʶ ʩʪʘʪʴʠ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʡ 

ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚʩʝʛʜʘ 

ʙʫʜʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʜʝʣʦʤ. ɽʛʦ ʨʘʟʚʠʪʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʝʭʘʥʠʟʘʮʠʷ, ʥʘʯʘʣʠʩʴ ʫʞʝ ʚ ʩʝʛʦʜʥʷʰʥʠʝ ʜʥʠ. ɺʦʧʨʝʢʠ ʚʩʝʤ ʩʣʦʞʥʦʩʪʷʤ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʈʦʩʩʠʠ ʚʩʝʛʜʘ ʙʳʣ ʠ ʙʫʜʝʪ ʙʦʛʘʪ ʩʚʦʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʚʝʣʠʯʠʝʤ. ʇʨʠ ʫʜʘʯʥʦʤ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʥʘʯʥʸʪ ʧʨʦʮʚʝʪʘʪʴ ʠ ʙʳʪʴ ʧʦʧʫʣʷʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʚʳʨʘʱʠʚʘʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. 
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ʉʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʠʛʨʘʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʩʦʩʪʦʷʥʠʷ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʡ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʙʘʪʳʚʘʶʪ ʩʘʤʠʤ ʦʨʛʘʥʠʟʤʦʤ, ʘ ʪʘʢʞʝ ʚʭʦʜʷʪ ʚ ʥʠʭ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʉʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʨʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʘʫʢʩʠʥʘʤʠ ʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ [1, ʩ. 114]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʘʙʩʦʣʶʪʥʦ 

ʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʪʘʢ ʢʘʢ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʬʠʪʦʛʦʨʤʦʥʳ ʦʪʨʘʞʘʶʪʩʷ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʠ ʩʠʩʪʝʤʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʥʝʡ ʫ 

ʯʝʨʝʥʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ: ʠʥʜʦʣʠʣʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ; ʠʥʜʦʣʠʣʫʢʩʫʩʥʘʷ 

ʢʠʩʣʦʪʘ ʠ ʥʘʬʪʠʣʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ [4, ʩ. 45]. 

ʅʘʠʣʫʯʰʠʤ ʜʝʡʩʪʚʠʝʤ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʟʘʚʠʩʷʪ ʦʪ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʪʝʧʝʥʠ ʦʜʨʝʚʝʩʥʝʥʠʷ ʧʦʙʝʛʘ, ʚʠʜʘ 

ʫʢʦʨʝʥʝʥʠʷ ʯʝʨʝʥʢʘ [2, ʩ. 46-51; 3, ʩ. 27]. 

ɻʨʫʰʘ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʫʜʥʦʫʢʦʨʝʥʷʝʤʳʤ ʢʫʣʴʪʫʨʘʤ, ʤʥʦʛʠʝ ʝʝ ʩʦʨʪʘ ʠ 

ʬʦʨʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʫʢʦʨʝʥʝʥʠʶ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʛʨʫʰʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ. 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚʦ ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ ʩ ʜʝʨʝʚʴʝʚ ʟʝʣʝʥʳʝ 

ʯʝʨʝʥʢʠ ʛʨʫʰʠ ʩʦʨʪʦʚ ʅʠʢʘ (ʢ), ɸʚʛʫʩʪʦʚʩʢʘʷ ʨʦʩʘ, ʆʩʝʥʥʷʷ ʗʢʦʚʣʝʚʘ, ʇʘʤʷʪʴ 

ʗʢʦʚʣʝʚʘ, ʏʫʜʝʩʥʠʮʘ, ʌʝʚʨʘʣʴʩʢʠʡ ʩʫʚʝʥʠʨ, ʂʨʘʩʘʚʠʮʘ ʏʝʨʥʝʥʢʦ, ʅʝʞʥʦʩʪʴ, 

ʉʚʝʪʣʷʥʢʘ, ʗʢʦʚʣʝʚʩʢʘʷ ʠ ʬʦʨʤʳ ʛʨʫʰʠ ʂ ï 1, ʂ ï 2, 4 ï 26, 4 ï 39, OHF 333, 

Piro II, ʂʘʚʢʘʟʩʢʘʷ. ʏʝʨʝʥʢʠ ʥʘʨʝʟʘʣʠ ʜʣʠʥʦʡ 9 - 12 ʩʤ, ʫ ʢʦʪʦʨʳʭ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʙʳʣʘ ʩʨʝʟʘʥʘ ʯʘʩʪʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ɿʘʪʝʤ ʯʝʨʝʥʢʠ 

ʧʦʤʝʱʘʣʠ ʚ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʢʠʩʣʦʪ: ɓ-ʠʥʜʦʣʠʣ-3-ʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ (ʀʄʂ) ï 

50ʤʛ/ʣ, ɓ-ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (ʀʋʂ) ï 150 ʤʛ/ʣ, Ŭ-ʥʘʬʪʠʣʫʢʩʫʩʥʘʷ 

ʢʠʩʣʦʪʘ (ʅʋʂ) ï 30 ʤʛ/ʣ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʧʨʠʤʝʥʷʣʘʩʴ ʚʦʜʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʯʝʨʝʥʢʦʚ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʘ ï 12 ʯ. ɿʘʪʝʤ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʩʘʜʢʘ ʯʝʨʝʥʢʦʚ ʚʦ ʚʣʘʞʥʳʡ ʩʫʙʩʪʨʘʪ 

ʧʦʜ ʫʛʣʦʤ 45Á. ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʧʨʠʤʝʥʷʣʘʩʴ ʩʤʝʩʴ ʪʦʨʬʘ ʠ ʨʝʯʥʦʛʦ ʧʝʩʢʘ 

ʩʦʦʪʥʦʰʝʥʠʝ 1:1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʪʫʤʘʥʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ 

ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ.  

 

 
 

ʈʠʩ 1 ʉʦʨʪ ʛʨʫʰʠ ʇʘʤʷʪʴ ʗʢʦʚʣʝʚʘ ʦʙʨʘʙʦʪʘʥʥʳʡ ʀʄʂ 

 

ʊʘʙʣʠʮʘ 1 

ʋʢʦʨʝʥʷʝʤʦʩʪʴ ʟʝʣʝʥʳʭ ʯʝʨʝʥʢʦʚ ʛʨʫʰʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ (ʀʄʂ, ʀʋʂ, ʅʋʂ, ʂʦʥʪʨʦʣʴ) 
ˉ 

ʧ/ʧ 

ʉʦʨʪ, ʬʦʨʤʘ ʉʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ 

ʀʄʂ 

50ʤʛ/ʣ 

ʀʋʂ 

150 ʤʛ/ʣ 

ʅʋʂ 

30 ʤʛ/ʣ 

ʂʦʥʪʨʦʣʴ  

1 2 3 4 5 6 

1 ʅʠʢʘ (ʢ) 50,0 45,0 45,0 35,0 

2 ɸʚʛʫʩʪʦʚʩʢʘʷ ʨʦʩʘ 55,0 50,0 45,0 35,0 

3 ʆʩʝʥʥʷʷ ʗʢʦʚʣʝʚʘ 50,0 40,0 40,0 30,0 

4 ʇʘʤʷʪʴ ʗʢʦʚʣʝʚʘ 60,0 55,0 50,0 40,0 

5 ʏʫʜʝʩʥʠʮʘ 60,0 50,0 50,0 40,0 

6 ʌʝʚʨʘʣʴʩʢʠʡ ʩʫʚʝʥʠʨ 45,0 40,0 40,0 30,0 



ʌʋʅɼɸʄɽʅʊɸʃʔʅɸʗ ʀ ʇʈʀʂʃɸɼʅɸʗ ʅɸʋʂɸ: ʅʆɺʓɽ ɺʓɿʆɺʓ ʀ ʇʈʆʈʓɺʓ

 

95 
˸̇˹˽ ζ˹͍ͦ͊Ύ ͤ͊ͯ͊͟η 

7 ʂʨʘʩʘʚʠʮʘ ʏʝʨʥʝʥʢʦ 65,0 55,0 50,0 40,0 

8 ʉʚʝʪʣʷʥʢʘ  40,0 35,0 30,0 25,0 

9 ʅʝʞʥʦʩʪʴ  45,0 40,0 35,0 30,0 

1 2 3 4 5 6 

10 ʗʢʦʚʣʝʚʩʢʘʷ  45,0 35,0 25,0 20,0 

11 ʂ ï 1 30,0 25,0 25,0 20,0 

12 ʂ ï 2 30,0 25,0 20,0 15,0 

13 4 ï 26  30,0 25,0 20,0 10,0 

14 4 ï 39  25,0 20,0 15,0 10,0 

15 OHF 333 30,0 25,0 20,0 15,0 

16 Piro II  35,0 30,0 25,0 20,0 

17 ʂʘʚʩʢʘʟʩʢʘʷ  30,0 25,0 25,0 15,0 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʣʫʯʰʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʀʄʂ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʦʚ ʛʨʫʰʠ ʇʘʤʷʪʴ 

ʗʢʦʚʣʝʚʘ (60,0%), ʏʫʜʝʩʥʠʮʘ (60,0%), ʂʨʘʩʘʚʠʮʘ ʏʝʨʥʝʥʢʦ (65,0%) (ʪʘʙʣ. 1).  

 ʍʦʨʦʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪ 50,0 ʜʦ 55,0% ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʨʪʘ 

ʛʨʫʰʠ ʅʠʢʘ (ʢ), ɸʚʛʫʩʪʦʚʩʢʘʷ ʨʦʩʘ, ʆʩʝʥʥʷʷ ʗʢʦʚʣʝʚʘ (ʪʘʙʣ.1). 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʀʄʂ ʩʦʨʪʘ ʛʨʫʰʠ ʅʝʞʥʦʩʪʴ, ʉʚʝʪʣʷʥʢʘ, ʗʢʦʚʣʝʚʩʢʘʷ 

ʦʙʣʘʜʘʣʠ ʩʨʝʜʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪ 40,0 ʜʦ 45,0% (ʪʘʙʣ. 1). 

ʌʦʨʤʳ ʛʨʫʰʠ ʂ ï 1, ʂ ï 2, 4 ï 26, 4 ï 39, OHF 333, Piro II, ʂʘʚʢʘʟʩʢʘʷ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʀʄʂ ʫʢʦʨʝʥʠʣʠʩʴ ʦʪ 25,0 ʜʦ 35,0% (ʪʘʙʣ. 1). 

ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʀʋʂ ʦʪ 50,0 ʜʦ 55,0% ʠʤʝʣʠ ʩʦʨʪʘ 

ʛʨʫʰʠ ɸʚʛʫʩʪʦʚʩʢʘʷ ʨʦʩʘ, ʇʘʤʷʪʴ ʗʢʦʚʣʝʚʘ, ʏʫʜʝʩʥʠʮʘ, ʂʨʘʩʘʚʠʮʘ ʏʝʨʥʝʥʢʦ 

(ʪʘʙʣ. 1). 

ʉʦʨʪʘ ʛʨʫʰʠ ʅʠʢʘ (ʢ), ʆʩʝʥʥʷʷ ʗʢʦʚʣʝʚʘ, ʌʝʚʨʘʣʴʩʢʠʡ ʩʫʚʝʥʠʨ, 

ʅʝʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʀʋʂ ʦʪ 40,0 ʜʦ 45,0% (ʪʘʙʣ. 1). 

ʉʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪ 20,0 ʜʦ 35,0% ʷʚʣʷʣʠʩʴ ʩʦʨʪʘ ʛʨʫʰʠ 

ʉʚʝʪʣʷʥʢʘ, ʗʢʦʚʣʝʚʩʢʘʷ ʠ ʬʦʨʤʳ ʛʨʫʰʠ ʂ ï 1, ʂ ï 2, 4 ï 26, 4 ï 39, OHF 333, 

Piro II, ʂʘʚʢʘʟʩʢʘʷ (ʪʘʙʣ. 1). 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʅʋʂ ʭʦʨʦʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʨʪʘ ʛʨʫʰʠ ʅʠʢʘ (ʢ) (45,0%), ɸʚʛʫʩʪʦʚʩʢʘʷ ʨʦʩʘ (45,0%), 

ʆʩʝʥʥʷʷ ʗʢʦʚʣʝʚʘ (40,0%), ʌʝʚʨʘʣʴʩʢʠʡ ʩʫʚʝʥʠʨ (40,0%) (ʪʘʙʣ. 1). 

ʅʠʟʢʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪ 15,0 ʜʦ 35,0% ʥʘʙʣʶʜʘʣʠ ʫ ʩʦʨʪʦʚ ʛʨʫʰʠ ʅʝʞʥʦʩʪʴ, 

ʉʚʝʪʣʷʥʢʘ, ʗʢʦʚʣʝʚʩʢʘʷ ʠ ʫ ʬʦʨʤ ʛʨʫʰʠ ʂ ï 1, ʂ ï 2, 4 ï 26, 4 ï 39, OHF 333, 

Piro II, ʂʘʚʢʘʟʩʢʘʷ (ʪʘʙʣ. 1). 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʫ ʩʦʨʪʦʚ ʛʨʫʰʠ ʇʘʤʷʪʴ ʗʢʦʚʣʝʚʘ, 

ʏʫʜʝʩʥʠʮʘ, ʂʨʘʩʘʚʠʮʘ ʏʝʨʥʝʥʢʦ ʫʢʦʨʝʥʝʥʠʝ ʧʦʜʚʦʝʚ ʩʦʩʪʘʚʣʷʣʦ 40,0% (ʪʘʙʣ. 1). 

ʅʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʦʪ 30,0 ʜʦ 35,0%  

ʠʤʝʣʠ ʩʦʨʪʘ ʛʨʫʰʠ ʅʠʢʘ (ʢ), ɸʚʛʫʩʪʦʚʩʢʘʷ ʨʦʩʘ, ʆʩʝʥʥʷʷ ʗʢʦʚʣʝʚʘ, ʅʝʞʥʦʩʪʴ 

(ʪʘʙʣ. 1). 

ʉʦʨʪʘ ʛʨʫʰʠ ʉʚʝʪʣʷʥʢʘ, ʗʢʦʚʣʝʚʩʢʘʷ ʠ ʬʦʨʤʳ ʛʨʫʰʠ ʂ ï 1, ʂ ï 2, 4 ï 26, 

4 ï 39, OHF 333, Piro II, ʂʘʚʢʘʟʩʢʘʷ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʪ 10,0 ʜʦ 25,0% (ʪʘʙʣ. 1). 






























































































































































































































































































































































































































































































































































