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ɸʥʥʦʪʘʮʠʷ. ʈʦʩʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʚʝʣ ʢ ʪʦʤʫ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ 

ʚʳʥʫʞʜʝʥʘ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʵʪʠʤʠ ʠʟʣʫʯʝʥʠʷʤʠ ʩʨʝʜʝ ï 

çʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʩʤʦʛʝè. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʜʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ 

ʦʢʘʟʳʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ɸʥʘʣʠʟ 

ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʠʤʝʝʪ ʢʨʘʡʥʝ 

ʥʝʨʘʚʥʦʤʝʨʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠ ʚʨʝʤʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʝʛʦ ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʠʟʤʝʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʩʝʣʠʪʝʙʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʥʦʟʘ ʠ ʦʮʝʥʢʠ 

ʚʦʟʤʦʞʥʳʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʩʦʥʘʣʴʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʚʘʞʥʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʢ ʜʣʷ ʟʘʜʘʯ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ 

ʩʘʥʠʪʘʨʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʬʘʢʪʦʨʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʪʘʢ ʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʜʦʟʠʤʝʪʨʦʚ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʜʠʦʯʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʊʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ï 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʜʦʟʠʤʝʪʨ çʄɽʈɸè ï ʙʳʣʦ ʩʦʟʜʘʥʦ ʚ ʀʈʕ ʠʤ ɺ.ɸ. ʂʦʪʝʣʴʥʠʢʦʚʘ 

ʈɸʅ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʠʩʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʦʧʳʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʜʦʟʠʤʝʪʨʘ çʄʝʨʘè ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʟʤʝʨʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ: ʚ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʚ ʤʝʛʘʧʦʣʠʩʘʭ 

ʠ ʢʫʨʦʨʪʥʳʭ ʟʦʥʘʭ, ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʚ ʛʦʨʦʜʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʩʘʤʦʣʝʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʤʦʛ, ʜʦʟʠʤʝʪʨ, ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. 

Abstract. An increase in the intensity of electromagnetic microwave radiation of 

anthropogenic origin in the surrounding space in recent years has led to the fact that 

the majority of the world's population is forced to constantly be in an environment 

contaminated with these emissions - the ñelectromagnetic smogò. At certain levels of 

power density of microwave radiation (the bottom border is not well investigated) it 

can have a negative effect on people and the biological environment as a whole. 

Analysis of the situation shows that, unlike a number of other types of pollution, 

electromagnetic pollution has an extremely uneven spatial and temporal structure. 

This means, in particular, that its simultaneous measurement in some place and time 

may be uninformative in terms of assessing the impact on the biological environment. 

Correct understanding of the level of exposure requires rather long-term 

measurements that must be carried out (and their results must be recorded) either for 

a specific place or for a specific biological object (for example, a person) or even a 

certain part of it. These measurements will  provide a picture of the intensities of 

electromagnetic pollution over time (and to some extent in space, in case of 

biological objects measurements, since the time is recorded in the records by which 

the location of measurements can be restored) as well as the total microwave 

electromagnetic energy taken per unit area. The solution of this problem requires the 

creation of special measuring devices - dosimeters of microwave electromagnetic 

radiation. Such a device - a personal dosimeter "MERA" was developed in the IRE 

RAS. The description of device, specifications, results of the measurements carried 

out using some dosimeters for a long time are presented in the work. The 

measurements were carried out in different conditions: Russia and foreign countries, 

megapolis and resort areas, twenty four hours a day, in public transport and airplanes. 
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The totality of the data obtained on the basis of direct long-term measurements gives 

a preliminary experimental assessment of the real electromagnetic microwave load 

that is created by modern means of mobile communication and affecting environment 

surrounding a person. 

Key words: electromagnetic smog, dosimeter, personal ecological space, microwave 

radiation. 

 

ɺʚʝʜʝʥʠʝ 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʠʩʪʝʤʘ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʘʜʟʦʨʘ ʟʘ ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʜʠʦʯʘʩʪʦʪ ʩʢʣʘʜʳʚʘʣʘʩʴ 

ʦʢʦʣʦ 50 ʣʝʪ. ʇʦʩʢʦʣʴʢʫ ʚ ʝʝ ʦʩʥʦʚʫ ʙʳʣ ʧʦʣʦʞʝʥ ʢʦʥʪʨʦʣʴ ʟʘ ʢʦʥʢʨʝʪʥʳʤʠ 

ʧʝʨʝʜʘʶʱʠʤʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ (ʇʈʊʆ), ʩʠʩʪʝʤʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʙʣʶʜʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ (ʇɼʋ) 

ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ ʝʜʠʥʠʯʥʳʭ ʇʈʊʆ, ʪʘʢʠʭ ʢʘʢ ʪʝʣʝ- ʠ ʨʘʜʠʦ- ʚʝʱʘʪʝʣʴʥʳʝ 

ʮʝʥʪʨʳ ʠ ʪ.ʧ. ʉʠʩʪʝʤʘ ʇɼʋ ʕʄʇ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʝʪʦʜʠʢʘʤʠ 

ʠʟʤʝʨʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ 

ʟʦʥ (ʉɿɿ) ʠ ʟʦʥ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʩʪʨʦʡʢʠ (ɿʆɿ), ʘ ʪʘʢʞʝ ʜʣʷ ʧʣʘʥʦʚʦ-

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʝʤʝʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʜʦʨʦʛ, ʫʣʠʮ, ʧʣʦʱʘʜʝʡ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʦʚ ʠ 

ʧʦʩʸʣʢʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ (ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ) [3].  

ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʇʈʊʆ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʈʏ, 

ʟʥʘʯʠʤʳʭ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʢʦʥʪʨʦʣʷ ʟʘ ʕʄʆ ʈʏ: ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʇʈʊʆ ʚʳʪʝʩʥʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ 

ʧʦʜʚʠʞʥʦʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʠ ʜʨʫʛʠʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʤʦʱʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʕʄʇ ʈʏ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʙʦʥʝʥʪʩʢʠʤʠ ʪʝʨʤʠʥʘʣʘʤʠ ʠ ʨʦʫʪʝʨʘʤʠ Wi-Fi. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʩʫʞʜʘʣʦʩʴ, ʯʪʦ ʧʨʝʞʥʠʝ ʤʝʪʦʜʳ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʥʝ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʥʘʜʟʦʨʘ ʠ ʢʦʥʪʨʦʣʷ 

ʩʦʙʣʶʜʝʥʠʷ ʇɼʋ, ʪʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷ 
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ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʩʯʝʪʘ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʘʤʦʡ 

ʩʠʩʪʝʤʳ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤ ʕʄʇ ʈʏ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ [4].  ɼʝʢʣʘʨʠʨʫʝʤʦʝ 

ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʘʟʠʨʦʚʘʥʥʳʭ 

ʨʝʰʝʪʦʢ (ɸʌɸʈ) ʚ ʩʠʩʪʝʤʘʭ LTE ʠ ʧʨʦʪʦʪʠʧʘʭ 5G ʝʱʝ ʙʦʣʝʝ ʫʩʣʦʞʥʠʪ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʶ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʕʄʇ ʈʏ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʩʫʞʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʦʥʪʨʦʣʶ ʟʘ ʫʩʣʦʚʠʷʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʇ ʈʏ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʕʄʆ ʥʘ 

ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʤʝʪʦʜʳ ʫʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʢʩʧʦʟʠʮʠʠ. ʇʦʩʣʝʜʥʠʡ ʧʦʜʭʦʜ ʨʘʥʝʝ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʤʠ ʨʘʥʝʝ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʣʦʚʠʷ ʕʄ ʵʢʩʧʦʟʠʮʠʠ ʦʩʥʦʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʪʘʢʠʝ ʞʝ, ʢʘʢ ʙʳʣʠ ʨʘʥʝʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [5]. 

ʈʝʘʣʠʟʘʮʠʷ ʫʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʧʦʟʠʮʠʠ ʕʄʇ ʈʏ 

ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʦʡ, ʥʦ ʥʝ ʨʝʰʝʥʥʦʡ ʟʘʜʘʯʝʡ ʢʘʢ ʜʣʷ ʨʘʜʠʦʙʠʦʣʦʛʠʠ ʠ ʛʠʛʠʝʥʳ 

ʥʝʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʨʘʜʠʦʪʝʭʥʠʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʦʙ 

ʫʩʣʦʚʠʷʭ ʦʙʣʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʤʥʦʛʦ ʣʝʪ ʷʚʣʷʝʪʩʷ 

ʧʝʨʤʘʥʝʥʪʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʙʦʥʝʥʪʩʢʦʛʦ 

ʪʝʨʤʠʥʘʣʘ ʠ ʨʝʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʧʦʟʠʮʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʦ ʩʫʤʤʘʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ [6].  

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʄɽʈɸè ʧʦ ʫʯʝʪʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʠʟʣʫʯʘʝʤʳʭ ʩʦʪʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʠ ʠ ʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʘʧʨʦʙʘʮʠʠ. 

ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʨʦʜʠʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʩʠʛʥʘʣʘʤ ʠ ʩʠʩʪʝʤʘʤ ʚ ʉʫʟʜʘʣʝ, ʧʦʩʣʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʚʳʩʪʫʧʣʝʥʠʷ ʖ.ɹ. ɿʫʙʘʨʝʚʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʩʦʪʦʚʦʡ 

ʩʚʷʟʠ. ɺ ʀʈʕ ʠʤ. ɺ.ɸ. ʂʦʪʝʣʴʥʠʢʦʚʘ ʈɸʅ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʠʤʝʣʩʷ 
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ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʢʘʢ ʧʦ ʧʨʠʝʤʫ ʠ ʦʙʨʘʙʦʪʢʝ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʭ 

ʩʠʛʥʘʣʦʚ, ʪʘʢ ʠ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʧʨʠʝʤʫ ʣʶʙʳʭ ʩʠʛʥʘʣʦʚ ʚ ʩʚʝʨʭʰʠʨʦʢʠʭ ʠ 

ʛʠʧʝʨʰʠʨʦʢʠʭ ʧʦʣʦʩʘʭ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʕʪʦʪ ʦʧʳʪ ʠ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʦʟʠʤʝʪʨʘ çʄɽʈɸè.  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʦʟʠʤʝʪʨʘ çʄʝʨʘè ʦʩʥʦʚʘʥ ʥʘ ʥʘʢʦʧʣʝʥʠʠ ʧʘʜʘʶʱʝʡ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʦʚʦʢʫʧʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ 

ʣʶʙʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 800é8000 ʄɻʮ, ʚʢʣʶʯʘʷ ʩʨʝʜʩʪʚʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ Wi-Fi. ʇʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ ʜʘʪʁ ʦʮʝʥʢʫ ʧʣʦʪʥʦʩʪʠ 

ʤʦʱʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʡ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʆʜʥʘʢʦ ʠʭ ʥʝ ʩʣʝʜʫʝʪ ʥʘʧʨʷʤʫʶ ʩʨʘʚʥʠʚʘʪʴ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʤʠ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʉʘʥʇʠʅ [3]. ʇʦʩʣʝʜʥʠʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʨʠ ʧʦʤʦʱʠ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠ ʧʦʚʝʨʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʧʦ 

ʚʟʘʠʤʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ 

ʚʠʜʝ ʪʘʢʠʝ ʠʟʤʝʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ 

çʩʪʘʪʠʯʝʩʢʠʝè ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʠʟʣʫʯʝʥʠʷ, ʚʳʧʦʣʥʷʷ ʪʝʤ ʩʘʤʳʤ ʚʘʞʥʫʶ ʨʦʣʴ 

ʧʨʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʝʨʝʜʘʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ. ʆʜʥʘʢʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʉʘʥʇʠʅ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʨʝʘʣʴʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʤʦʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʟʠʤʝʪʨʘ ʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʚ ʨʘʟʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʢʘʢ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʜʦʟʠʤʝʪʨʘʤʠ çʄɽʈɸè ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʢʦʣʦ 10 

ʫʩʪʨʦʡʩʪʚ. ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʠʟʤʝʨʝʥʠʡ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʥʦʤʝʨʘʤʠ 1, 5 ʠ 6, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩ ʢʦʪʦʨʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʜʝʣʝ 5. 
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ɺ ʦʩʥʦʚʥʦʤ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʝʨʩʦʥʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʪ.ʝ. 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦ ʜʝʨʞʘʣ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠ ʩʝʙʝ: ʣʠʙʦ ʚ ʢʘʨʤʘʥʝ ʧʠʜʞʘʢʘ 

ʠʣʠ ʨʫʙʘʰʢʠ, ʣʠʙʦ ʚ ʩʫʤʢʝ, ʣʠʙʦ ʚ ʦʙʣʦʞʢʝ ʩʤʘʨʪʬʦʥʘ. 

 

1. ɼʦʟʠʤʝʪʨ çʄɽʈɸè 

ʉʦʟʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʜʘʪʯʠʢ, 

ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʳʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ. 

ʆʩʥʦʚʦʡ ʜʦʟʠʤʝʪʨʘ ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʧʨʠʝʤʥʠʢ (ɻʐʇ) ʩ 

ʨʘʙʦʯʝʡ ʧʦʣʦʩʦʡ ʯʘʩʪʦʪ ʦʪ 800 ʄɻʮ ʜʦ 8000 ʄɻʮ (ʦʪʥʦʰʝʥʠʝ ʚʝʨʭʥʝʡ ʨʘʙʦʯʝʡ 

ʯʘʩʪʦʪʳ ʢ ʥʠʞʥʝʡ 10:1), ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 55 ʜɹ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʦʢʦʣʦ 3 ʥɺʪ. ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʨʘʙʦʪʳ ʧʨʠʝʤʥʠʢʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʢʨʳʚʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʠʩʧʦʣʴʟʫʝʤʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ (ʦʪʥʦʩʷʱʠʡʩʷ ʢ 5G ʜʦ 6 ɻɻʮ) 

ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʢʨʦʤʝ 

ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʥʠʞʝ 800 ʄɻʮ. 

ʇʨʠʝʤʥʠʢ ʧʝʨʠʦʜʠʯʝʩʢʠ (ʨʘʟ ʚ ʩʝʢʫʥʜʫ) ʠʟʤʝʨʷʝʪ ʤʦʱʥʦʩʪʴ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ 

ʘʥʪʝʥʥʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʠ ʟʘʧʠʩʳʚʘʝʪ ʝʛʦ ʚ 

ʧʘʤʷʪʴ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʚʝʜʝʥʳ ʥʘ ʵʢʨʘʥ 

ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʢ ʜʦʟʠʤʝʪʨʫ ʢʦʤʧʴʶʪʝʨʘ (ʥʦʫʪʙʫʢʘ, ʧʣʘʥʰʝʪʘ, ʩʤʘʨʪʬʦʥʘ), ʠ 

ʪʦʛʜʘ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʪʴ ʜʠʥʘʤʠʢʫ 

ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʇʦʩʣʝ ʥʘʢʦʧʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 1 

ʤʠʥʫʪʳ ʦʪʩʯʝʪʦʚ ʩʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʫʶ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ, ʠ ʪʘʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʧʠʩʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 6 ʤʝʩʷʮʝʚ. 

ʕʪʠ ʜʘʥʥʳʝ ʠʣʠ ʣʶʙʳʝ ʠʭ ʬʨʘʛʤʝʥʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʚʦʜʠʪʴʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ 

ʥʘ ʤʦʥʠʪʦʨ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʚʳʚʦʜ ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

- ʚʳʚʦʜ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʥʘ ʛʨʘʬʠʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ ʦʙ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʚʠʜʝ ʧʨʠʥʠʤʘʝʤʦʡ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʤʦʱʥʦʩʪʠ, 

ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʨʠʥʷʪʦʡ 

ʵʥʝʨʛʠʠ ʩ ʥʘʯʘʣʘ ʩʝʘʥʩʘ; 
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- ʚʳʚʦʜ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʤʠʥʫʪʘ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʜʦʟʠʤʝʪʨʘ (ʨʘʙʦʪʘ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʚ 

ʨʝʞʠʤʝ ʠʩʪʦʨʠʠ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʚʳʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʧʦʣʥʦʡ 

ʧʨʠʥʷʪʦʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʵʥʝʨʛʠʠ ʟʘ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ. 

ʉʚʷʟʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʧʣʘʥʰʝʪʦʤ ʠʣʠ ʩʤʘʨʪʬʦʥʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

USB ʠʥʪʝʨʬʝʡʩ. ʏʝʨʝʟ ʥʝʛʦ ʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʦʪ 

ʚʥʝʰʥʝʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʦʪ ʩʝʪʠ 220 ɺ. 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʠʛʘʝʪ 

ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ, ʠ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, 

ʝʩʣʠ ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ ʩʥʠʟʠʣʩʷ ʠ ʩʪʘʣ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʨʧʘʥʠʷ ʟʘʨʷʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʠʥʜʠʢʘʪʦʨ 

ʛʘʩʥʝʪ. 

 

 

ʈʠʩ. 1. ɺʥʝʰʥʠʡ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʫʧʘʢʦʚʢʠ 

ʂʦʥʩʪʨʫʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʘʥʳ ʚ [1]. 

 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʨʘʟʤʝʨʳ 85ʭ50ʭ5 ʤʤ.  

ʄʘʩʩʘ ʫʩʪʨʦʡʩʪʚʘ ʤʝʥʝʝ 30 ʛ. 

ʂʘʞʜʦʝ ʵʢʟʝʤʧʣʷʨ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ. 

ʈʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʠ ʩʯʠʪʳʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʦʤʝʨʘ 

ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʦʟʠʤʝʪʨʦʚ ʥʘ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩʯʠʪʳʚʘʥʠʷ (ʇʂ, ʧʣʘʥʰʝʪ, ʪʝʣʝʬʦʥ), ʘ ʪʘʢʞʝ 

ʫʜʘʣʝʥʥʦ ʭʨʘʥʠʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʤʥʦʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʥʘʧʨʠʤʝʨ, 

ʚ ʦʙʣʘʢʝ. 
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ʅʘ ʫʩʪʨʦʡʩʪʚʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʢʘʣʝʥʜʘʨʷ ʠ ʪʝʢʫʱʝʛʦ 

ʚʨʝʤʝʥʠ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ USB 

ʜʣʷ ʧʨʠʚʷʟʢʠ ʧʦʣʫʯʝʥʥʦʡ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʚʨʝʤʝʥʠ. 

ɺʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ 

ʤʝʥʝʝ 50 ʜʥʝʡ.  

2. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʥʝʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʦʟʠʤʝʪʨʦʤ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

Radiodoze. ʆʥʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ 

ʜʦʟʠʤʝʪʨ ʯʝʨʝʟ micro-USB ʢʘʙʝʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʤʧʴʶʪʝʨʫ. 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʟʠʤʝʪʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʬʘʡʣʘ çRadiodoze.exeè, ʧʦʩʣʝ ʯʝʛʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʝ ʦʢʥʦ 

ʧʨʦʛʨʘʤʤʳ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. 
 

ɼʣʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʉʪʘʨʪè ʚ ʦʩʥʦʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ. ʇʦʩʪʝʧʝʥʥʦ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʛʨʘʬʠʢʠ 

ʥʘʯʥʫʪ ʟʘʧʦʣʥʷʪʴʩʷ ʜʘʥʥʳʤʠ, ʠ ʧʦʷʚʠʪʩʷ ʢʘʨʪʠʥʘ, ʘʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʝ ʥʘ ʨʠʩ. 

2. 

ʆʩʪʘʥʦʚʢʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʉʪʦʧè. 
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ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʥʘ ʛʨʘʬʠʢʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʚʥʦ 10, ʵʪʦʪ ʧʘʨʘʤʝʪʨ 

ʤʝʥʷʝʪʩʷ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ, ʛʜʝ ʟʘʜʘʸʪʩʷ ʟʥʘʯʝʥʠʝ ʜʣʷ çʏʠʩʣʦ 

ʪʦʯʝʢè. ɽʛʦ ʤʦʞʥʦ ʤʝʥʷʪʴ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʦʟʠʤʝʪʨʦʤ ʚ ʨʝʞʠʤʝ ʠʩʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʇʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠè, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʦʝ ʦʢʥʦ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʚʳʚʦʜʝ ʟʘʧʠʩʘʥʥʦʡ ʠʩʪʦʨʠʠ: ʠʥʪʝʛʨʘʣʴʥʘʷ 

ʧʨʠʥʷʪʘʷ ʵʥʝʨʛʠʷ (ʚʝʨʭʥʠʡ ʛʨʘʬʠʢ); ʪʝʢʫʱʘʷ ʧʨʠʥʠʤʘʷ ʤʦʱʥʦʩʪʴ (ʥʠʞʥʠʡ 

ʛʨʘʬʠʢ) 

 

ʉʧʨʘʚʘ ʦʪ ʛʨʘʬʠʢʘ ʚ ʦʢʦʰʢʘʭ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʜʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ 

ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠ ʧʝʨʚʦʤ ʦʪʢʨʳʪʠʠ ʦʢʥʘ 

ʠʩʪʦʨʠʠ ʜʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʧʝʨʠʦʜʘ ʚʳʙʠʨʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ (ʜʘʪʘ ʟʘʧʫʩʢʘ 

ʜʦʟʠʤʝʪʨʘ) ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʚʳʙʦʨʘ 

ʜʘʪ ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʦʢʘʟʘʪʴè ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʜ ʵʪʦʡ 

ʢʥʦʧʢʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ, ʧʨʠʥʷʪʘʷ ʜʦʟʠʤʝʪʨʦʤ ʟʘ ʚʳʙʨʘʥʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. 

3. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʣʠʙʨʦʚʢʘ ʫʩʪʨʦʡʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʡ ʠ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʤʠʢʨʦʚʦʣʥʦʚʳʭ 

ʧʦʣʝʡ ʩʨʝʜʩʪʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚ ʥʝʢʦʪʦʨʳʭ ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʠʩʘʥʘ ʚ [1]  

ʇʦʩʣʝ ʵʪʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʧʦʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 



ɾʋʈʅɸʃ ʈɸɼʀʆʕʃɽʂʊʈʆʅʂʀ, ISSN 1684-1719, N7, 2020 

10 

ʆʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʩʤʘʨʪʬʦʥʘ. ʅʘ ʨʠʩ. 

4ʘ ʧʦʢʘʟʘʥʦ ʧʦʚʝʜʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ 

ʦʪ ʩʤʘʨʪʬʦʥʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʨʝʞʠʤʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ WiFi ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʚʠʜʝʦʧʦʪʦʢʘ ʥʘ ʜʨʫʛʦʡ ʩʤʘʨʪʬʦʥ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪ ɹʚʨʝʤʷ ʦʪ 

ʚʨʝʤʝʥʠ ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʩʘʥʪʠʤʝʪʨ, ʥʦ ʥʝ 

ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ 10 ʤʢɺʪ/ʩʤ
2
. 

 

(ʘ) 

 

(ʙ) 

ʈʠʩ. 4. ʈʝʞʠʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʈʘʙʦʪʘ ʩʤʘʨʪʬʦʥʘ ʚ ʨʝʞʠʤʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 

Wi-Fi: (ʘ) ʨʘʩʩʩʪʦʷʥʠʝ ʜʦ ʜʦʟʠʤʝʪʨʘ 10 ʩʤ; (ʙ) ʨʘʩʩʩʪʦʷʥʠʝ ʜʦ ʜʦʟʠʤʝʪʨʘ 1 ʩʤ. 
 

ʉʠʪʫʘʮʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʧʦʜʥʝʩʪʠ ʜʦʟʠʤʝʪʨ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʚ 1 ʩʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ 

ʧʨʝʚʳʰʘʝʪ 10 ʤʢɺʪ/ʩʤ
2
 ʠ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʢɺʪ/ʩʤ

2
 

(ʨʠʩ. 4ʙ). 

ɻʨʫʧʧʳ ʠʟʤʝʨʝʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʪʘʢʞʝ ʚ ʤʝʪʨʦ, ʢʘʢ ʥʘ ʩʪʘʥʮʠʷʭ, ʪʘʢ ʠ 

ʚʥʫʪʨʠ ʧʦʝʟʜʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʯʠʩʣʦʤ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ ʩʤʘʨʪʬʦʥʦʚ ʚ 

ʨʘʜʠʫʩʝ ʜʦ ʪʨʝʭ ʤʝʪʨʦʚ, ʚ ʘʚʪʦʙʫʩʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʚ 

ʜʦʤʘʰʥʠʭ ʠ ʦʬʠʩʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʕʢʩʧʝʨʠʤʝʥʪʳ ʚ ʤʝʪʨʦʧʦʣʠʪʝʥʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʨʦ ʚ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʘʭ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʤʝʩʪʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʕʪʦ ʚʳʟʚʘʥʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

-ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʟʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʤʦʙʠʣʴʥʳʤʠ ʪʝʣʝʬʦʥʘʤʠ ʚ ʚʠʜʫ 

ʩʣʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ; 

-ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʚ ʚʘʛʦʥʘʭ ʤʝʪʨʦ (ʜʦ 1é3 

ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ) ʚ ʯʘʩʳ çʧʠʢè; 

- ʥʘʣʠʯʠʝ Wi-Fi ʨʦʫʪʝʨʦʚ ʚʥʫʪʨʠ ʚʘʛʦʥʦʚ; 

- ʚʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ 

ʚʥʫʪʨʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʚʘʛʦʥʘ, ʛʜʝ ʩʠʛʥʘʣ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʝʛʦ ʩʪʝʥʦʢ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʫʩʠʣʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʜʦʟʠʤʝʪʨʘ çʄʝʨʘè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʮʝʥʦʯʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʤʦʩʢʦʚʩʢʦʤ ʤʝʪʨʦʧʦʣʠʪʝʥʝ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʠʟʤʝʨʠʪʝʣʴ 

ʫʨʦʚʥʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ EMR-300; ʜʦʟʠʤʝʪʨ çʄʝʨʘè; ʥʦʫʪʙʫʢ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʇʆ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʩ ʜʦʟʠʤʝʪʨʘ.  

ʅʘ ʧʝʨʨʦʥʝ ʩʪʘʥʮʠʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʧʨʠʙʦʨʦʤ EMR-300 ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 0.5é1.5 ʤʢɺʪ/ʩʤ
2
. ɿʘʪʝʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʟʤʝʨʝʥʠʷ ʚʥʫʪʨʠ ʚʘʛʦʥʘ ʤʝʪʨʦ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʘʧʦʣʥʝʥʠʠ ʧʘʩʩʘʞʠʨʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ EMR-300 ʧʦʢʘʟʘʣʠ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʥʠʤʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 0.5é10 

ʤʢɺʪ/ʩʤ
2
. 

ɼʘʣʝʝ ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʥʷʪʠʝ ʧʦʢʘʟʘʥʠʡ 

ʜʦʟʠʤʝʪʨʘ ʧʨʠ ʧʦʝʟʜʢʘʭ ʚ ʚʘʛʦʥʝ ʤʝʪʨʦ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʡ ʧʨʠʥʠʤʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ. ʆʥ ʩʦʩʪʘʚʠʣ ʦʪ 0.1 ʜʦ 8 

ʤʢɺʪ/ʩʤ
2
, ʯʪʦ ʚ ʮʝʣʦʤ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

EMR-300.  
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4. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʪʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʫʩʪʨʦʡʩʪʚ çʄʝʨʘè. ʅʠʞʝ ʦʧʠʩʘʥʳ ʠʭ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʋʩʪʨʦʡʩʪʚʦ 1 (ˉ1). ʀʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʘʧʨʝʣʷ 2019 ʛʦʜʘ ʧʦ 

ʘʧʨʝʣʴ 2020 ʛʦʜʘ. ʇʝʨʚʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʦʣʞʘʣʩʷ ʦʢʦʣʦ ʜʚʫʭ ʤʝʩʷʮʝʚ 

ʩ 04.04.2019 ʧʦ 29.05. 2020. ʅʘ ʥʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ. ʆʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 50 ʩʫʪʦʢ. 

ʋʩʣʦʚʠʷ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ. ʋʩʪʨʦʡʩʪʚʦ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʥʘʛʨʫʜʥʦʤ ʢʘʨʤʘʥʝ ʧʠʜʞʘʢʘ (ʨʫʙʘʰʢʠ) ʧʦʣʴʟʦʚʘʪʝʣʷ, ʣʠʙʦ ʚ 

ʥʦʩʠʤʦʡ ʠʤ ʩʫʤʢʝ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʨʘʙʦʪʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʛʣʦ 

ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʋʪʨʦʤ ʠ ʚʝʯʝʨʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʚ ʛ. ʄʦʩʢʚʘ ʜʦʙʠʨʘʣʩʷ ʠʟ ʜʦʤʘ ʜʦ ʨʘʙʦʪʳ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʤʝʪʨʦ). ɺ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʣʦʩʴ 

ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʝ ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʩʝʨʠʠ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ. 3. 

ʕʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʯʝʪʢʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʚʨʝʤʝʥʥʳʤ ʧʝʨʠʦʜʘʤ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʜʘʥʥʳʭ, ʩ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʥʘʯʘʣʦ ʤʘʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʙʣʶʜʝʥʠʷʤ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛ. ʄʦʩʢʚʳ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʢʘʞʜʳʡ ʨʘʙʦʯʠʡ 

ʜʝʥʴ ʧʝʨʝʤʝʱʘʣʩʷ ʠʟ ʜʦʤʘ ʥʘ ʨʘʙʦʪʫ ʠ ʦʙʨʘʪʥʦ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝʨʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʠʥʠʤʘʝʤʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʵʥʝʨʛʠʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠʥʠʤʘʝʤʦʡ ʵʥʝʨʛʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʝ ʠ ʥʘ ʨʘʙʦʪʝ. ʋʯʘʩʪʢʠ ʙʝʟ 

ʢʦʣʝʙʘʥʠʡ - ʩʨʝʜʥʝʤʫ ʬʦʥʦʚʦʤʫ ʟʥʘʯʝʥʠʶ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʜʘʥʥʳʭ ï ʩ ʥʘʯʘʣʘ ʤʘʷ ʧʦ ʩʝʨʝʜʠʥʫ ʧʦ 12 ʤʘʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʙʳʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʮʝʥʪʨʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ (ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ʊʨʠʝʩʪ, ʀʪʘʣʠʷ). ʕʪʦ, ʧʦ 

ʩʫʱʝʩʪʚʫ, ʧʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ ʩʨʝʜʥʝʛʦ ʧʦ ʨʘʟʤʝʨʘʤ ʝʚʨʦʧʝʡʩʢʦʛʦ ʛʦʨʦʜʘ. 
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ʋʨʦʚʝʥʴ ʠʟʣʫʯʝʥʠʷ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʜʘʥʥʳʭ ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ, ʯʝʤ ʚ 

ʧʝʨʚʦʡ ʩʝʨʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʩʫʪʦʯʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʢʠʜʘʣ ʪʝʨʨʠʪʦʨʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ, ʪʘʢʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʪʦʣʴʢʦ ʩ ʚʥʫʪʨʠ ʩʫʪʦʯʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʪʨʘʬʠʢʘ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʚ ʨʝʛʠʦʥʝ. ɺ ʮʝʣʦʤ ʵʪʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʤʝʛʘʧʦʣʠʩʝ (ʛ. ʄʦʩʢʚʘ). 

ʇʦʩʣʝ ʢʦʨʦʪʢʦʡ ʛʨʫʧʧʳ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʄʦʩʢʚʝ 13-17 ʤʘʷ, 

ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʦʡ ʤʦʩʢʦʚʩʢʦʡ ʛʨʫʧʧʝ ʜʘʥʥʳʭ, 

ʩʣʝʜʫʝʪ ʛʨʫʧʧʘ ʜʘʥʥʳʭ, ʩʥʷʪʳʭ ʚ ʇʦʜʤʦʩʢʦʚʴʝ (ʩ 17 ʧʦ 26 ʤʘʷ). ɿʜʝʩʴ 

ʦʙʩʪʘʥʦʚʢʘ ʧʦʭʦʞʘ ʥʘ çʜʦʤʘʰʥʶʶè ʚ ʄʦʩʢʚʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ, ʚ ʩʨʝʜʥʝʤ, ʫʨʦʚʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʂʩʪʘʪʠ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʘʢʞʝ ʦ ʪʦʤ, ʯʪʦ ʠ ʧʨʠʯʠʥʘ 

ʩʥʠʞʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʠʟʣʫʯʝʥʠʡ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʘʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ ʚ ʛ. ʄʦʩʢʚʘ, ʩʚʷʟʘʥʘ ʩ ʦʙʱʠʤ ʩʥʠʞʝʥʠʝʤ 

ʤʦʙʠʣʴʥʦʛʦ ʪʨʘʬʠʢʘ ʚ ʥʝʨʘʙʦʯʝʝ (ʥʦʯʥʦʝ) ʚʨʝʤʷ. 

ʕʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 22.06.2019 ʧʦ 07.12.2019. ʧʨʦʜʦʣʞʘʣʩʷ ʙʦʣʝʝ 5 

ʤʝʩʷʮʝʚ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦʜʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʘ, 

ʥʦ ʟʘʧʠʩʴ ʚʝʣʘʩʴ ʥʝʧʨʝʨʳʚʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʤʘ ʧʘʤʷʪʠ ʫ 

ʫʩʪʨʦʡʩʪʚʘ ʭʚʘʪʘʝʪ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 150 ʩʫʪʦʢ (ʨʠʩ. 5).  

ɼʣʷ ʠʟʤʝʨʝʥʠʡ, ʧʦʚʝʜʝʥʥʳʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʥʘ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʦʪʤʝʯʘʚʰʠʝʩʷ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʚ ʤʘʝ ï ʘʧʨʝʣʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩ 

20.08 2019 ʜʦ ʢʦʥʮʘ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʜʝʣʴʥʳʝ ʮʠʢʣʳ ʚ 

ʩʪʨʫʢʪʫʨʝ ʥʘʙʣʶʜʘʝʤʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʯʝʪʢʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʯʘʣʦʤ ʠ ʢʦʥʮʦʤ 

ʨʘʙʦʯʝʡ ʥʝʜʝʣʠ. 

ʋʯʘʩʪʦʢ ʜʘʥʥʳʭ ʩ 24.07.2019. ʧʦ 16.08.2019 ï ʠʟʤʝʨʝʥʠʷ ʚ ʂʨʳʤʫ ʚ ʧ. 

ʂʘʮʠʚʝʣʠ. ʆʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʨʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʜʝʩʴ ʥʘʤʥʦʛʦ ʥʠʞʝ, 

ʯʝʤ ʚ ʄʦʩʢʚʝ, ʠ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦ ʠʟʤʝʨʝʥʠʷʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʮʝʥʪʨʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʊʨʠʝʩʪʘ, ʦ ʢʦʪʦʨʳʭ ʰʣʘ ʨʝʯʴ ʚʳʰʝ. 
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ʈʠʩ. 5. ʀʩʪʦʨʠʷ ʠʟʤʝʨʝʥʠʡ ʩ 22.06.2019 ʧʦ 07.12.2019. 

 

ʉʣʝʜʫʶʱʘʷ ʩʝʨʠʷ ʠʟʤʝʨʝʥʠʡ ʩ 05.12.2019 ʧʦ 05.03.2019 ʛʦʜʘ (ʨʠʩ. 6). ɿʜʝʩʴ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʫʯʘʩʪʦʢ 05.12.19 ʧʦ 07.02.20, ʥʘ 

ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʦʟʠʤʝʪʨ, ʧʦʤʝʱʝʥʥʳʡ ʚ ʦʙʣʦʞʢʫ ʩʤʘʨʪʬʦʥʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʨʠ ʣʶʙʦʤ ʘʢʪʠʚʥʦʤ ʧʦʚʝʜʝʥʠʠ ʩʤʘʨʪʬʦʥʘ, ʙʫʜʴ ʪʦ ʪʝʣʝʬʦʥʥʳʡ 

ʨʘʟʛʦʚʦʨ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʪʝʣʝʬʦʥʘ ʫ ʫʭʘ, ʣʠʙʦ ʦʙʤʝʥ ʬʦʪʦ- ʠ 

ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʝʡ, ʜʦʟʠʤʝʪʨ ʥʘʭʦʜʠʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʩʘʥʪʠʤʝʪʨʘ ʦʪ ʠʟʣʫʯʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʩʪʘʪʦʯʥʦ ʘʢʢʫʨʘʪʥʦ 

ʨʘʙʦʪʘʣ ʩʦ ʩʤʘʨʪʬʦʥʦʤ: ʚ ʩʨʝʜʥʝʤ ʥʝ ʙʦʣʝʝ ʯʘʩʘ ʚ ʩʫʪʢʠ ʚ ʨʝʞʠʤʝ ʪʝʣʝʬʦʥʥʦʛʦ 

ʨʘʟʛʦʚʦʨʘ ʠ ʩʪʦʣʴʢʦ ʞʝ ʚ ʨʝʞʠʤʝ ʤʦʥʠʪʦʨʘ ʧʨʠ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʠʟʫʘʣʴʥʦ 

ʢʘʨʪʠʥʘ ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʫʯʘʩʪʢʦʚ (ʛʦʨʦʜʩʢʠʝ ʫʩʣʦʚʠʷ, ʨʘʙʦʯʠʝ 

ʤʝʩʷʮʳ) ʢʘʨʪʠʥʳ ʧʨʠ ʥʦʰʝʥʠʠ ʜʦʟʠʤʝʪʨʘ ʚ ʢʘʨʤʘʥʝ (ʩʫʤʢʝ) ʠ ʚ ʦʙʣʦʞʢʝ 

ʩʤʘʨʪʬʦʥʘ ʨʘʟʣʠʯʘʶʪʩʷ ʩʣʘʙʦ (ʩʤ. ʨʠʩ. 3 ʠ 6). ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʬʠʢʩʠʨʫʝʤʘʷ ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʨʥʦ ʚ 1.5 ʨʘʟʘ ʙʦʣʴʰʝ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʢʦʣʦ 30 ʤʢɺʪ*ʯ/ʩʤ
2
 ʟʘ ʤʝʩʷʮ, ʚʦ ʚʪʦʨʦʤ - ʦʢʦʣʦ 45 

ʤʢɺʪ*ʯ/ʩʤ
2
 ʟʘ ʤʝʩʷʮ. ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʪʢʠ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, 

ʬʠʢʩʠʨʫʝʤʳʡ ʜʦʟʠʤʝʪʨʦʤ, ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1.0 ʠ 1.5 ʤʢɺʪ*ʯ/ʩʤ
2
.  
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ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʥʦʰʝʥʠʠ 

ʜʦʟʠʤʝʪʨʘ ʚ ʢʘʨʤʘʥʝ (ʩʫʤʢʝ) ʠ ʦʙʣʦʞʢʝ ʩʤʘʨʪʬʦʥʘ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʚʢʣʘʜʳ ʚ ʦʙʱʠʡ ʦʙʲʝʤ ʧʨʠʥʠʤʘʝʤʦʡ ʵʥʝʨʛʠʠ ʦʪ ʦʙʱʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʬʦʥʘ ʠ ʨʘʙʦʪʳ ʩʤʘʨʪʬʦʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʦʪʥʦʩʷʪʩʷ, ʧʨʠʤʝʨʥʦ, ʢʘʢ 2:1. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʣ ʩʦ ʩʤʘʨʪʬʦʥʦʤ ʚ ʩʨʝʜʥʝʤ ʥʝ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʯʘʩʘ ʚ ʜʝʥʴ, ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʨʝʜʥʝʛʦ 

ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʘʨʪʬʦʥʘ ʜʦ 4 (8) ʯʘʩʦʚ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʬʦʥʦʤ ʠ 

ʨʘʙʦʯʠʤ ʨʝʞʠʤʦʤ ʧʦ ʧʨʠʥʠʤʘʝʤʦʡ ʵʥʝʨʛʠʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 2:4 (2:8), ʘ ʦʙʱʠʝ 

ʧʨʠʥʠʤʘʝʤʳʝ ʦʙʲʝʤʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 4 ʠ 8 ʤʢɺʪ*ʯʘʩ/ʩʤ
2
. 

 

 

ʈʠʩ. 6. ʀʩʪʦʨʠʷ ʠʟʤʝʨʝʥʠʡ ʩ 05.12.2019 ʧʦ 5.03.2020. 

 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʚ ʚʠʜʝ 

ʧʘʜʘʶʱʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʙʱʠʤ ʫʨʦʚʥʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʩʝʤʠ ʘʢʪʠʚʥʳʤʠ 

çʫʯʘʩʪʥʠʢʘʤʠè ʨʘʙʦʪʳ ʤʦʙʠʣʴʥʳʭ ʠ Wi-Fi ʩʝʪʝʡ. ɿʜʝʩʴ ʧʦʜ çʫʯʘʩʪʥʠʢʘʤʠè 

ʧʦʥʠʤʘʶʪʩʷ, ʢʘʢ ʩʦʪʦʚʳʝ ʩʪʘʥʮʠʠ ʠ Wi-Fi ʨʦʫʪʝʨʳ, ʪʘʢ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʵʪʠʭ 

ʩʠʩʪʝʤ ʩ ʠʭ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 
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ʋʩʪʨʦʡʩʪʚʦ 2 (  ̄5). ʕʪʦʪ ʜʦʟʠʤʝʪʨ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʧʝʨʠʦʜ ʩ 21.10.2019 

ʧʦ 05.12.2019. ʉʫʤʤʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦʤ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʨʠʥʷʪʘʷ ʵʥʝʨʛʠʷ 

ʚ ʦʙʲʝʤʝ 147.1 ʤʢɺʪ*ʯ/ʩʤ
2
 (ʩʶʜʘ ʚʢʣʶʯʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʵʥʝʨʛʠʷ, ʥʘʢʦʧʣʝʥʥʘʷ 

ʚ ʭʦʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʙʝʟ ʥʠʭ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 20.1 ʤʢɺʪ*ʯ/ʩʤ
2
). 

 

ʈʠʩ. 7. ɼʘʥʥʳʝ, ʥʘʢʦʧʣʝʥʥʳʝ ʜʦʟʠʤʝʪʨʦʤ 2 ʟʘ ʚʩʸ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘ ʨʠʩ. 7 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʧʨʠʥʷʪʦʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʠ ʪʝʢʫʱʝʡ 

ʧʨʠʥʠʤʘʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʚʩʸ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ. ʇʦ ʛʨʘʬʠʢʫ 

ʥʘʢʦʧʣʝʥʥʦʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʭʦʨʦʰʦ ʚʠʜʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʜʘʥʥʳʭ ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 6 ʦʩʥʦʚʥʳʭ ʟʦʥ. 

ʇʝʨʚʘʷ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʥʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʩ 21.10.2019 ʧʦ 

01.11.2019. ʅʘ ʨʠʩ. 8 ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʩ ʜʝʪʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ 

ʚʨʝʤʝʥʠ. ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ʚ ʨʶʢʟʘʢʝ ʨʷʜʦʤ ʩ ʪʝʣʝʬʦʥʦʤ. ɺ ʵʪʦ 

ʚʨʝʤ ̫ʠʩʧʳʪʫʝʤʳʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʭʦʜʠʣʩʷ ʜʦʤʘ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ, ʘ ʟʘʪʝʤ 

ʧʦʩʣʝʜʦʚʘʣ ʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʵʪʘʧ ʩ ʧʦʝʟʜʢʘʤʠ ʚ ʪʨʘʥʩʧʦʨʪʝ ʠ ʨʘʙʦʪʦʡ. 

ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 2.5 ʤʢɺʪ*ʯ/ʩʤ
2
 

ʵʥʝʨʛʠʠ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʠʥʠʤʘʝʤʘʷ ʤʦʱʥʦʩʪʴ 

ʥʝ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ 0.1 ʤʢɺʪ/ʩʤ
2
. ʆʪʜʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʩ 
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ʧʨʝʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ 1 ʤʢɺʪ/ʩʤ
2
 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʝʜʚʠʞʝʥʠʶ ʚ ʤʝʪʨʦ ʠ 

ʘʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʩ ʪʝʣʝʬʦʥʘ. 

 
ʈʠʩ. 8. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 21.10.2019 ʧʦ 01.11.2019. 

ɺʪʦʨʘʷ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʥʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʩ 02.11.2019 ʧʦ 

04.11.2019. ʅʘ ʨʠʩ. 9 ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ 

ʚʨʝʤʝʥʠ. ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʚ ʨʶʢʟʘʢʝ ʨʷʜʦʤ ʩ 

ʪʝʣʝʬʦʥʦʤ, ʦʜʥʘʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʵʪʦʤ ʧʝʨʝʝʭʘʣ ʠʟ ʄʦʩʢʚʳ ʚ ʧʨʠʛʦʨʦʜ. 

ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 2.1 ʤʢɺʪ*ʯ/ʩʤ
2
 ʵʥʝʨʛʠʠ. 

 

ʈʠʩ. 9. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 02.11.2019 ʧʦ 04.11.2019. 
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ʈʠʩ. 10. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 05.11.2019 ʧʦ 13.11.2019. 

ʊʨʝʪʴʷ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʥʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʩ 05.11.2019 ʧʦ 

13.11.2019 (ʨʠʩ. 10). ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ʚ ʨʶʢʟʘʢʝ. ʀʥʪʝʨʚʘʣ 

ʧʦʭʦʞ ʥʘ ʧʝʨʚʳʡ, ʟʜʝʩʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʣʠ ʥʘ 

ʨʘʙʦʪʝ, ʠʣʠ ʜʦʤʘ, ʠʣʠ ʚ ʪʨʘʥʩʧʦʨʪʝ. ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ 

ʥʘʢʦʧʣʝʥʦ 2.2 ʤʢɺʪ*ʯ/ʩʤ
2
 ʵʥʝʨʛʠʠ. 

ʏʝʪʚʸʨʪʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ ʩ 14.11.2019 ʧʦ 

26.11.2019 (ʨʠʩ. 11). ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ ʚʨʝʤʷ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʨʶʢʟʘʢʝ, ʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣ ʥʘ ʨʘʙʦʪʝ, ʜʦʤʘ ʠʣʠ ʚ 

ʪʨʘʥʩʧʦʨʪʝ. ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 4.6 ʤʢɺʪ*ʯ/ʩʤ
2
 

ʵʥʝʨʛʠʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʛʨʘʬʠʢʝ ʠʤʝʝʪʩʷ ʦʙʣʘʩʪʴ ʩ ʠʟʤʝʥʸʥʥʦʡ 

ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʟʣʫʯʝʥʠʷ. ʆʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʨʝʤʝʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ ʩ 

23.11.2019 ʧʦ 24.11.2019 (ʟʜʝʩʴ ʜʦʟʠʤʝʪʨ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʘʜʠʦʪʝʣʝʬʦʥʝ Termit 2).  

ʇʷʪʘʷ ʚʨʝʤʝʥʥʘʷ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʝʟʜʢʝ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʩ 

27.11.2019 ʧʦ 01.12.2019, ʛʜʝ ʜʦʟʠʤʝʪʨ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʨʶʢʟʘʢʝ 

ʨʷʜʦʤ ʩ ʪʝʣʝʬʦʥʦʤ.  
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ʈʠʩ. 11. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 14.11.2019 ʧʦ 26.11.2019. 

 

ɺ ʭʦʜʝ ʧʦʝʟʜʢʠ ʙʳʣʠ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʢʦʛʜʘ 

ʜʦʟʠʤʝʪʨ ʨʘʩʧʦʣʘʛʘʣʩʷ ʨʷʜʦʤ ʩ Wi-Fi ʨʦʫʪʝʨʦʤ. ʅʘ ʨʠʩ. 12 ʠʟʦʙʨʘʞʸʥ ʛʨʘʬʠʢ, 

ʧʦʣʫʯʝʥʥʳʡ ʚʦ ʚʨʝʤʷ ʵʪʦʡ ʧʦʝʟʜʢʠ, ʠ ʥʘ ʥʸʤ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʨʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ çʧʦʣʢʠè, ʢʦʪʦʨʳʝ ʢʘʢ ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʜʦʟʠʤʝʪʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ Wi-Fi ʨʦʫʪʝʨʝ ʚ ʢʚʘʨʪʠʨʝ. ɺʦ ʚʨʝʤʷ ʵʪʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʠʛʥʘʣ, ʧʨʠʥʠʤʘʝʤʳʡ ʜʦʟʠʤʝʪʨʦʤ çʄʝʨʘè ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

2é5 ʤʢɺʪ/ʩʤ
2
. ʉʚʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʵʪʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. ɺʩʝʛʦ ʚ ʭʦʜʝ ʵʪʠʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 127 ʤʢɺʪ*ʯ/ʩʤ
2
 

ʵʥʝʨʛʠʠ. 

 

ʊʘʙʣʠʮʘ 1. ʉʧʝʮʠʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʦʟʠʤʝʪʨʘ ʨʷʜʦʤ ʩ Wi-Fi 

ʨʦʫʪʝʨʦʤ. 

ʅʘʯʘʣʦ 

ʠʟʤʝʨʝʥʠʡ 

ʆʢʦʥʯʘʥʠʝ 

ʠʟʤʝʨʝʥʠʡ 

ʀʥʪʝʨʚʘʣ 

(ʩʫʪ.) 

ʅʘʢʦʧʣʝʥʦ 

(ʤʢɺʪ*ʯ/ʩʤ
2
) 

ʉʨʝʜʥʝʝ ʟʘ ʯʘʩ 

(ʤʢɺʪ*ʯ/ʩʤ
2
) 

28.11.2019 18:15 29.11.2019 6:55 0.53 41 3.2 

29.11.2019 19:18 30.11.2019 9:51 0.61 47 3.2 

30.11.2019 20:00 01.12.2019 8:35 0.50 39 3.25 
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ʈʠʩ. 12. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 27.11.2019 ʧʦ 01.12.2019. 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʜʦʟʠʤʝʪʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʦʫʪʝʨʘ ʧʦʪʦʢ ʧʨʠʥʠʤʘʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʯʘʩ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 3.2 

ʤʢɺʪ*ʯ/ ʩʤ
2
. 

 

ʈʠʩ. 13. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 02.12.219 ʧʦ 05.12.2019. 
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ʅʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʷʷ, ʰʝʩʪʘʷ ʚʨʝʤʝʥʥʘʷ ʟʦʥʘ (ʨʠʩ. 13) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʦʟʚʨʘʱʝʥʠʶ ʚ ʄʦʩʢʚʫ ʠ ʥʘʭʦʞʜʝʥʠʶ ʪʘʤ ʚ ʦʙʳʯʥʦʤ ʛʦʨʦʜʩʢʦʤ ʨʝʞʠʤʝ ʩ 

02.12.2019 ʧʦ 05.12.2019. ɼʦʟʠʤʝʪʨ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʨʶʢʟʘʢʘ ʨʷʜʦʤ ʩ 

ʪʝʣʝʬʦʥʦʤ, ʘ ʭʘʨʘʢʪʝʨ ʛʨʘʬʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʳʤ ʛʨʘʬʠʢʘʤ ʜʣʷ 

ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʚʨʝʤʝʥʥʳʭ ʟʦʥ. ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ 

ʥʘʢʦʧʣʝʥʦ 5.6 ʤʢɺʪ*ʯ/ʩʤ
2
 ʵʥʝʨʛʠʠ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʠʟʤʝʨʝʥʠʷʭ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ 2 (ʙʝʟ ʫʯʝʪʘ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʙʦʪʝ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ 

ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ 2 ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ ʠʟʤʝʨʝʥʠʷ ʢ 

ʠʟʤʝʨʝʥʠʶ ʚ ʧʨʝʜʝʣʘʭ 0.2é1.4 ʤʢɺʪ*ʯ/ʩʤ
2 
ʚ ʩʫʪʢʠ, ʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʥʠʤʘʝʤʦʡ ʟʘ ʩʫʪʢʠ ʥɻʝʨʛʠʠ ʧʦ ʚʩʝʤ ʠʟʤʝʨʝʥʠʷʤ ʩʦʩʪʘʚʠʣʦ 0.43 ʤʢɺʪ*ʯ/ʩʤ
2
. 

 

ʊʘʙʣʠʮʘ 2. ʀʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 2. 

ʅʘʯʘʣʦ 

ʠʟʤʝʨʝʥʠʡ 
ʆʢʦʥʯʘʥʠʝ 

ʠʟʤʝʨʝʥʠʡ 

ʅʘʢʦʧʣʝʥʦ 

(ʤʢɺʪ*ʯ/ʩʤ
2
) 

ʏʠʩʣʦ 

ʜʥʝʡ 
ʉʨʝʜʥʝʝ ʚ ʩʫʪʢʠ 
(ʤʢɺʪ*ʯ/ʩʤ

2
) 

ʉʨʝʜʥʝʝ ʚ ʤʝʩʷʮ 
(ʤʢɺʪ*ʯ/ʩʤ

2
) 

21.10.2019 01.11.2019 2.5 12 0.2 6 

02.11.2019 04.11.2019 2.1 3 0.7 21 

05.11.2019 13.11.2019 2.2 9 0.2 7.3 

14.11.2019 26.11.2019 4.6 13 0.3 10 

27.11.2019 01.12.2019 3.2  5 0.64 19.2 

02.12.2019 05.12.2019 5.6 4 1.4 42 

ʀʊʆɻʆ      

21.10.2019 05.12.2019 20  46 0.43 12.9 

 
 

ʋʩʪʨʦʡʩʪʚʦ 3 (  ̄ 6). ʀʟʤʝʨʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʧʝʨʠʦʜ ʩ 05.12.2019 ʧʦ 17.03.2020. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦʤ ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʨʠʥʷʪʘʷ ʵʥʝʨʛʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 436.6 ʤʢɺʪ*ʯ/ʩʤ
2
 (ʙʝʟ ʫʯʸʪʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ï 94.1 ʤʢɺʪ*ʯ/ʩʤ
2
). 

ʅʘ ʨʠʩ. 14 ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ ʛʨʘʬʠʢʠ ʧʨʠʥʷʪʦʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ (ʚ 

ʤʢɺʪ*ʯ/ʩʤ
2
) ʠ ʤʦʱʥʦʩʪʠ (ʤʢɺʪ/ʩʤ

2
), ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʚʩʸ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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ʜʦʟʠʤʝʪʨʘ. ʅʘ ʛʨʘʬʠʢʝ ʧʨʠʥʷʪʦʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʥʘʢʦʧʣʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʜʘʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ, 

ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʚ ʢʦʥʮʝ ʜʝʢʘʙʨʷ 2019 ʛʦʜʘ ʠ ʚ ʢʦʥʮʝ ʷʥʚʘʨʷ 2020 ʛʦʜʘ. 

 

ʈʠʩ. 14. ɼʘʥʥʳʝ, ʥʘʢʦʧʣʝʥʥʳʝ ʜʦʟʠʤʝʪʨʦʤ 3 ʟʘ ʚʩʸ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʜʘʥʥʳʭ ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʦʩʥʦʚʥʳʝ ʟʦʥʳ. 

ʇʝʨʚʘʷ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʥʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʩ 05.12.2019 ʧʦ 

30.12.2019. ʅʘ ʨʠʩ. 15 ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ 

ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ʚ ʢʘʨʤʘʥʝ ʨʫʙʘʰʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʥ ʭʦʜʠʣ ʥʘ 

ʨʘʙʦʪʫ ʠ ʝʟʜʠʣ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʀʥʦʛʜʘ ʜʦʟʠʤʝʪʨ ʦʩʪʘʚʣʷʣʩʷ ʥʘ 

ʨʘʙʦʪʝ. ʅʘ ʵʪʦʤ ʞʝ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʷʜ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ. ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 51.2 

ʤʢɺʪ*ʯ/ʩʤ
2
 ʵʥʝʨʛʠʠ, ʚʢʣʶʯʘʷ 41.6 ʤʢɺʪ*ʯ/ʩʤ

2
 ʧʨʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʷʭ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʧʨʠʥʠʤʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ 1 ʤʢɺʪ/ʩʤ
2
. 

ʉʧʝʮʠʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʙʳʣʠ 

ʧʦʩʚʷʱʝʥʳ ʧʦʣʫʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʨʦʚʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʩʦʟʜʘʚʘʝʤʦʤ ʩʦʪʦʚʳʤ ʪʝʣʝʬʦʥʦʤ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʚʷʟʠ ʚ ʨʝʞʠʤʘʭ LTE ʠ 

2G. 
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ʈʠʩ. 15. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 05.12.2019 ʧʦ 30.12.2019. 

 

ʀʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʵʪʠ ʠʟʤʝʨʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʳʩʪʨʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʥʘʢʦʧʣʝʥʥʦʡ ʧʨʠʥʷʪʦʡ ʵʥʝʨʛʠʠ, ʠ 

ʭʦʨʦʰʦ ʚʠʜʥʳ ʚ ʚʠʜʝ ʩʢʘʯʢʦʚ ʥʘʢʦʧʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʨʠʩ. 15. ɺ ʭʦʜʝ 

ʠʩʧʳʪʘʥʠʡ ʪʝʣʝʬʦʥ ʥʘʭʦʜʠʣʩʷ ʚ ʨʝʞʠʤʝ ʟʚʦʥʢʘ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ, ʜʦʟʠʤʝʪʨ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʣʝʬʦʥʝ. ʕʪʠʤ ʠʟʤʝʨʝʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʘʢʞʝ ʧʠʢʠ ʥʘ ʨʠʩ. 15, ʧʨʝʚʳʰʘʶʱʠʝ ʟʥʘʯʝʥʠʷ 10 ʤʢɺʪ/ʩʤ
2
. ʇʦʜʨʦʙʥʳʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. 

 

ʊʘʙʣʠʮʘ 3. ʉʧʝʮʠʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩ ʜʦʟʠʤʝʪʨʦʤ 3. 

ʅʘʯʘʣʦ 

ʠʟʤʝʨʝʥʠʡ 
ʆʢʦʥʯʘʥʠʝ 

ʠʟʤʝʨʝʥʠʡ 
ʀʥʪʝʨʚʘʣ 

(ʩʫʪ) 
ʅʘʢʦʧʣʝʥʦ 

(ʤʢɺʪ*ʯ/ʩʤ
2
) 
ʉʨʝʜʥʝʝ ʚ ʯʘʩ 

(ʤʢɺʪ*ʯ/ʩʤ
2
) 

LTE      

18.12.2019 21:58 18.12.2019 22:58 0.042 3.5 3.5 

2G     

22.12.2019 20:00 22.12.2019 21:00 0.042 28.8 28.8 

23.12.2019 23:41 24.12.2019 1:01 0.056 2.53 1.89 

29.12.2019 22:00 29.12.2019 23:00 0.042 6.69 6.69 

 



ɾʋʈʅɸʃ ʈɸɼʀʆʕʃɽʂʊʈʆʅʂʀ, ISSN 1684-1719, N7, 2020 

24 

 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʝʨʚʦʡ ʚʨʝʤʝʥʥʦʡ ʟʦʥʝ ʠʟʤʝʨʝʥʠʡ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʨʝʞʠʤʝ, ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʞʠʤʘʭ 

ʠʟʤʝʨʝʥʠʡ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ 1 ʠ 2. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʧʝʨʚʦʡ ʚʨʝʤʝʥʥʦʡ ʟʦʥʝ 

ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ 

(ʪʘʙʣʠʮʘ 3), ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 

ʤʦʱʥʦʩʪʠ ʚʙʣʠʟʠ ʩʤʘʨʪʬʦʥʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʧʦʢʘʟʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʘʙʦʪʝ ʚ ʦʙʳʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɺʪʦʨʘʷ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʥʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʩ 31.12.2019 ʧʦ 

8.01.2020. ʅʘ ʨʠʩ. 16 ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʩ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ 

ʚʨʝʤʝʥʠ. ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚ ʫʜʘʣʝʥʠʠ ʦʪ 

ʢʘʢʠʭ-ʣʠʙʦ ʠʩʪʦʯʥʠʢʦʚ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺ ʧʨʘʟʜʥʠʯʥʦʝ ʚʨʝʤʷ 

ʩʫʤʤʘʨʥʦ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 2.0 ʤʢɺʪ*ʯ/ʩʤ
2
 ʵʥʝʨʛʠʠ. ʄʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʠʥʠʤʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʥʝ 

ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ 0.1 ʤʢɺʪ/ʩʤ
2
. 

 

ʈʠʩ. 16. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 31.12.2019 ʧʦ 8.01.2019. 

ʊʨʝʪʴʷ ʟʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʥʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʩ 09.01.2020 ʧʦ 
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25.02.2020. ʅʘ ʨʠʩ. 17 ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʩ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 

ʧʦ ʚʨʝʤʝʥʠ. ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ, ʢʘʢ ʠ ʨʘʥʝʝ, ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ, ʦʜʥʘʢʦ ʪʝʧʝʨʴ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩ Wi-Fi ʨʦʫʪʝʨʦʤ, 

ʛʜʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10é20 ʩʤ ʦʪ ʨʦʫʪʝʨʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʳʭ ʜʦʟʠʤʝʪʨ ʨʘʩʧʦʣʘʛʘʣʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʦʫʪʝʨʝ. ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʦʟʠʤʝʪʨʦʤ ʙʳʣʦ 

ʥʘʢʦʧʣʝʥʦ 379.8 ʤʢɺʪ*ʯ/ʩʤ
2
 ʵʥʝʨʛʠʠ (300 ʤʢɺʪ*ʯ/ʩʤ

2
 ʟʘ ʚʨʝʤʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ 

ʧʨʠʥʠʤʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ ʟʥʘʯʝʥʠʡ 0.1 ʤʢɺʪ/ʩʤ
2
, ʯʘʩʪʦ ʧʨʝʚʳʰʘʷ 

ʟʥʘʯʝʥʠʷ 1 ʤʢɺʪ/ʩʤ
2
. ɺʦ ʚʨʝʤʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ 18.01.2020 ʧʦ 

25.01.2020 (ʜʦʟʠʤʝʪʨ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʨʦʫʪʝʨʝ) ʟʥʘʯʝʥʠʷ ʧʨʠʥʠʤʘʝʤʦʡ 

ʜʦʟʠʤʝʪʨʦʤ ʤʦʱʥʦʩʪʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 10 ʤʢɺʪ/ʩʤ
2
.  

 

ʈʠʩ. 17. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 09.01.2020 ʧʦ 25.02.2020. 

 

ʅʘʢʦʥʝʮ, ʨʘʩʩʤʦʪʨʠʤ ʯʝʪʚʸʨʪʫʶ ʟʦʥʫ, ʥʘʭʦʜʷʱʫʶʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʩ 26.02.2020 ʧʦ 17.03.2020. ɼʦʟʠʤʝʪʨ ʚ ʵʪʦ ʚʨʝʤʷ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʚ ʦʜʥʦʤ ʠʟ ʧʦʤʝʱʝʥʠʡ ʀʈʕ ʠʤ. ɺ.ɸ. ʂʦʪʝʣʴʥʠʢʦʚʘ ʈɸʅ, ʧʨʠʯʸʤ 

ʫʩʪʨʦʡʩʪʚʦ ʙʳʣʦ ʧʦʜʢʣʶʯʝʥʦ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧɹʁʪʝʨʫ ʠ ʥʘʭʦʜʠʣʦʩʴ ʚ 


