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ɺʘʩʶʢ ʊ.ʉ. 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ,  

ʋʯʨʝʞʜʝʥʠʝ ʆʙʨʘʟʦʚʘʥʠʷ çɻʨʦʜʥʝʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʗʥʢʠ ʂʫʧʘʣʳè, 

ɹʝʣʘʨʫʩʴ, ʛ. ɻʨʦʜʥʦ 

 

ɸʥʥʦʪʘʮʠʷ:  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʥʷʪʠʷ çʦʜʥʦʧʣʘʪʥʳʡ ʢʦʤʧʴʶʪʝʨè ʠ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʧʣʘʪʳ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʆʧʠ-

ʩʘʥʳ ʠ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʥʳ ʧʨʦʚʝʜʝʥʥʳʝ ʪʝʩʪʳ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʝ-

ʰʝʥʠʷ.  
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MICROCONTROLLERS AS THE BASIS FOR SURVEILLANCE SYSTEM  

 

Vasiuk ʊ. 
master of the department of system programming and computer security,  

Establishment of Education "Grodno State University named after Yanka Kupala", 
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Abstract:  

The article briefly describes the concept of "single-board computer" and considers the possibility 

of using this card as a video surveillance server. Described and commented on the tests conducted. A 

conclusion is made about the viability of this solution. 

Keywords: single board computer, microcontroller, video surveillance, performance test, mobile 

processors, Raspberry Pi 3, Orange Pi PC 2. 

 

ʀʜʝʷ ʜʝʰʝʚʳʭ ʦʜʥʦʧʣʘʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ, ʥʦ ʠ ʢʘʢ ʟʘʤʝʥʫ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʘʣʝʢʦ ʥʝ ʥʦʚʘ. 

ɽʱʝ ʚ 80-ʳʝ BBC Micro ʙʳʣ ʢʨʘʡʥʝ ʧʦʧʫʣʷʨ-

ʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʆʥ ʙʳʣ 

ʥʝ ʪʦʣʴʢʦ ʙʶʜʞʝʪʥʳʡ, ʥʦ ʝʱʝ ʠ ʫʤʝʣ ʨʘʙʦʪʘʪʴ 

ʩ ʪʦʡ ʪʝʭʥʠʢʦʡ, ʢʦʪʦʨʘʷ ʫ ʚʩʝʭ ʫʞʝ ʙʳʣʘ ʜʦʤʘ: 

ʥʝ ʥʘʜʦ ʧʦʢʫʧʘʪʴ ʤʦʥʠʪʦʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʪʝʣʝʚʠʟʦʨ, ʥʝ ʥʫʞʥʦ ʙʨʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ 

ʥʘʢʦʧʠʪʝʣʴ, ʤʦʞʥʦ ʚʟʷʪʴ ʤʘʛʥʠʪʦʬʦʥ. ʕʪʦ ʞʝ 

ʦʯʝʥʴ ʧʨʦʩʪʘʷ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʱʥʘʷ ʢʦʥʮʝʧ-

ʮʠʷ.  

ʇʦ ʩʫʪʠ, ʪʘʢʦʡ ʦʜʥʦʧʣʘʪʥʳʡ (ʦʜʥʦʢʨʠ-

ʩʪʘʣʴʥʳʡ) ʢʦʤʧʴʶʪʝʨ, ʩʧʦʩʦʙʥʳʡ ʚʳʧʦʣʥʷʪʴ 

ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣ-

ʣʝʨʦʤ. ʊ.ʢ. ʩʣʝʜʫʷ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨ (ʘʥʛʣ. Micro Controller Unit, MCU) 

ð ʵʪʦ ʤʠʢʨʦʩʭʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʊʠ-

ʧʠʯʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʬʫʥʢʮʠʠ ʧʨʦʮʝʩʩʦʨʘ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʩʦʜʝʨʞʠʪ ʆɿʋ ʠʣʠ ʇɿʋ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʜʝʣʘʶʪ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʥʦʡ 

ʩʣʦʞʥʦʩʪʠ: ʦʪ ʪʨʠʚʠʘʣʴʥʦʛʦ ʤʦʨʛʘʪʝʣʷ ʩʚʝʪʦ-

ʜʠʦʜʦʤ (ʩʚʦʝʦʙʨʘʟʥʳʡ çhello worldè ʚ ʤʠʨʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ) ʜʦ "ʤʦʟʛʦʚ" ʤʝʞʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʳʭ ʨʘʢʝʪ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ. 

ʇʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʜʦʩʪʫʧʥʳʭ ʠ ʤʠʥʠʘʪʶʨ-

ʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʜʘʣʘ ʩʠʣʴʥʳʡ ʪʦʣʯʦʢ ʢ ʨʘʟ-

ʚʠʪʠʶ ʜʦʚʦʣʴʥʦ ʘʢʪʫʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ çʫʤ-

ʥʦʛʦ ʜʦʤʘè. ɽʩʣʠ ʨʘʥʴʰʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘ-

ʢʦʛʦ ʧʨʦʝʢʪʘ ʪʨʝʙʦʚʘʣʠʩʴ ʦʛʨʦʤʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʠ, 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʪʝʧʝʨʴ 

ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ ʚ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʚʟʷʪʴ 

ʥʘ ʩʝʙʷ ʦʜʠʥ ʄʂ, ʘ ʚʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝ ʤʦʞʥʦ ʥʘʫʯʠʪʴ çʦʙʱʘʪʴʩʷè ʩ ʥʠʤ.  

ʅʘ ʧʨʦʩʪʦʨʘʭ ʠʥʪʝʨʥʝʪʘ ʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ 

ʧʦʜʨʦʙʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʪʦ-

ʪʠʧʘ çʫʤʥʦʛʦ ʜʦʤʘè ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʯʘʩʪʝʡ. 

ʄʝʥʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʦʪʜʝʣʴʥʘʷ ʝʛʦ ʩʦʩʪʘʚʣʷ-

ʶʱʘʷ ï ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦ-

ʩʪʦʡ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘʤ ʧʦʥʘʜʦ-

ʙʷʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʰʪʫʢ ʠʣʠ ʜʝʩʷʪʢʦʚ 

ʮʠʬʨʦʚʳʭ ʠʣʠ ʘʥʘʣʦʛʦʚʳʭ ʢʘʤʝʨ ʧʦʜʢʣʶʯʝʥ-

ʥʳʭ ʢ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʫ (NVR, DVR, HVR), 
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ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʩ ʢʘʤʝʨ ʠ ʭʨʘ-

ʥʠʪʴ ʟʘʧʠʩʘʥʥʦʝ ʚʠʜʝʦ, ʚʳʜʘʚʘʷ ʝʛʦ ʧʦ ʪʨʝʙʦ-

ʚʘʥʠʶ. ɼʦʩʪʫʧ ʢ ʚʠʜʝʦ ʠ ʫʧʨʘʚʣʝʥʠʶ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠ ʫʜʘʣʝʥʥʦ, ʠʤʝʷ ʜʘʥʥʳʝ ʜʣʷ ʧʦʜ-

ʢʣʶʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨ ʜʦʣʞʝʥ 

ʘʧʧʘʨʘʪʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ. 

ʂʦʥʝʯʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʘ ʥʘ 

ʦʙʲʝʢʪʝ ʩ ʙʦʣʝʝ ʯʝʤ ʜʚʘʜʮʘʪʴʶ ip-ʢʘʤʝʨʘʤʠ 

ʜʦʚʦʣʴʥʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʥʦ, ʝʩʣʠ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʚʘʨʠʘʥʪ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʛʜʝ ʢʘʤʝʨ ʙʫʜʝʪ ʥʝ ʪʘʢ ʤʥʦʛʦ, ʪʦ ʜʘʥʥʳʡ ʚʘʨʠ-

ʘʥʪ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʞʠʟʥʴ. ɺ ʠʥʪʝʨ-

ʥʝʪʝ ʤʥʦʶ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʨʠʤʝʨʳ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʢ ʄʂ ʦʜʥʦʡ ip- ʠʣʠ usb-ʢʘʤʝʨʳ ʠʣʠ ʞʝ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ CSI ʢʘʤʝʨʳ. ʆʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ï ʩʢʦʣʴʢʦ ʢʘʤʝʨ ʩʤʦʛʫʪ ʨʘ-

ʙʦʪʘʪʴ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʥʦ ʠ ʝʛʦ ʟʘʧʠʩʠ ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ? ʆʧʷʪʴ ʞʝ ʚʠ-

ʜʝʦʜʘʥʥʳʝ ʥʫʞʥʦ ʛʜʝ-ʪʦ ʭʨʘʥʠʪʴ, ʪ.ʝ. ʢ ʢʦʥ-

ʪʨʦʣʣʝʨʫ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢʘʢʦʡ-ʪʦ 

ʥʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ. 

ʈʳʥʦʢ ʧʨʝʜʣʘʛʘʝʪ ʥʘʤ ʭʦʨʦʰʠʡ ʚʳʙʦʨ 

ʧʣʘʪ ʟʘ ʜʦʚʦʣʴʥʦ ʙʶʜʞʝʪʥʫʶ ʮʝʥʫ, ʤʦʡ ʚʳʙʦʨ 

ʧʘʣ ʥʘ Raspberry Pi 3 ʠ Orange Pi PC 2. ʆʥʠ 

ʩʭʦʞʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ 

ʮʝʥʝ, ʥʦ ʚʦʟʤʦʞʥʦ ʢʘʢʦʡ-ʪʦ ʠʟ ʥʠʭ ʙʫʜʝʪ ʙʳʩʪ-

ʨʝʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʠʜʝʦʜʘʥʥʳʝ, ʯʪʦ ʙʫʜʝʪ 

ʚʠʜʥʦ ʚ ʭʦʜʝ ʠʭ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʦʯʝʤʫ ʠʤʝʥʥʦ 

ʵʪʠ ʤʦʜʝʣʠ? ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦ ʩʘʤʳʝ 

ʤʦʱʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʚʦʠʭ ʣʠʥʝʡʢʘʭ, ʢ ʪʦʤʫ 

ʞʝ ʠʥʪʝʨʥʝʪ-ʩʦʦʙʱʝʩʪʚʦ ʨʝʘʣʠʟʦʚʘʣʦ ʜʦ-

ʚʦʣʴʥʦ ʤʥʦʛʦ ʧʨʦʝʢʪʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ.  

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ, ʜʘʥʥʳʝ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʜʘʣʴʥʝʡ-

ʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Raspberry Pi 3 Model B ʠ Orange Pi PC 2. 

 Raspberry Pi 3 Model B Orange Pi PC 2 

ʇʨʦʮʝʩ-

ʩʦʨ 

ʉʠʩʪʝʤʘ ʥʘ ʢʨʠʩʪʘʣʣʝ (SoC) Broadcom 

BCM2837 (CPU + GPU) 64-ʙʠʪʥʳʡ ʯʝʪʳʨʸʭʲ-

ʷʜʝʨʥʳʡ ARMv8 Cortex-A53 ʧʨʦʮʝʩʩʦʨ ʩ ʪʘʢ-

ʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 1.2 ɻɻʮ; 16 ʂɹ cache L1 ʠ 512 

ʂɹ cache L2  

SoC Allwinner H3 Quad-core 

ARM Cortex-A7 H.265/HEVC 4K 

1.2-1.6 ɻɻʮ, 32KiB Instruction + 

32KiB Data L1 cache ʥʘ ʷʜʨʦ ʠ 

512KB L2 cache 

ɻʨʘʬʠʯʝ-

ʩʢʠʡ ʧʨʦ-

ʮʝʩʩʦʨ 

ɼʚʫʭʲʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ (GPU) VideoCore 

IVÈ (3D GPU @ 300 ʄɻʮ, ʚʠʜʝʦ GPU @ 400 

ʄɻʮ) ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʥʜʘʨʪʳ OpenGL ES 

2.0, OpenVG, MPEG-2, VC-1 ʠ ʩʧʦʩʦʙʝʥ ʢʦ-

ʜʠʨʦʚʘʪʴ, ʜʝʢʦʜʠʨʦʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ Full HD-

ʚʠʜʝʦ (1080p, 30 FPS, H.264 High-Profil) 

Mali400 MP2 600 ʄɻʮ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪ OpenGL ES 2.0 OpenCL 1x, 

DX9_3, OpenVG, 1080p45 H.264 

ʆɿʋ 1 GB DDR2 ʩʣʦʪ ʜʣʷ ʢʘʨʪʳ ʧʘʤʷʪʠ 

MicroSDHC, USB Boot Mode 

1 ɻɹ DDR3 672MHz 

H5TC4G83AFR-PBA (ʩʦʚʤʝʩʪʥʦ 

ʩ GPU) 

ʇɿʋ microSD (ʜʦ 64 ɻɹ) TF card (Max. 32GB) / NOR flash 

(2MB) 

Ethernet 10/100 ʄʙʠʪ ʩ ʚʳʭʦʜʦʤ ʥʘ ʩʪʘʥʜʘʨʪʥʦʝ 

ʛʥʝʟʜʦ 8P8C (RJ45) (ʢʦʥʪʨʦʣʣʝʨ LAN9514-

JZX ð USB 2.0 Hub ʠ 10/100 Ethernet) 

10/100/1000Mbps Ethernet Realtek 

RTL8211E 

USB 4 ʧʦʨʪʘ USB 2.0 ʯʝʨʝʟ USB hub ʚ LAN9514-

JZX 

USB 2.0 ʭ 3 ʰʪʫʢʠ, USB 2.0 OTG 

ʭ 1 ʰʪʫʢʘ 

ɼʣʷ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ip-ʢʘʤʝʨʳ HIKVISION DS-2CD2412F-I ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʚ ʊʘʙ-

ʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ip-ʢʘʤʝʨʳ HIKVISION DS-2CD2412F-I. 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʄʘʪʨʠʮʘ 1/3" Progressive Scan CMOS 

ʌʦʨʤʘʪ ʩʞʘʪʠʷ H.264/MJPEG 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʚʠʜʝʦ  1280x960 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ  25 ʢʘʜʨʦʚ/ʩ 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʨʦʪʦʢʦʣʳ TCP/IP, HTTP, DHCP, DNS, DDNS, RTP, 

RTSP, PPPoE, SMTP, NTP, SNMP, HTTPS, 

FTP,802.1x, Qos (SIP, SRTP, IPv6 ʦʧʮʠʷ) 
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ɺ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱʘ ʜʣʷ ʚʠʜʝʦʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʢʘʤʝʨ, ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: 

¶ ʢʘʨʪʘ ʧʘʤʷʪʠ microSD, ʫʩʪʘʥʦʚʣʝʥʥʘʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ; 

¶ ʚʥʝʰʥʠʡ ʞʝʩʪʢʠʡ ʜʠʩʢ, ʧʦʜʢʣʶʯʝʥʥʳʡ 
ʢ ʨʘʟʲʝʤʫ usb ʄʂ; 

¶ ʦʙʣʘʢʦ. 

ɺʝʰʥʠʡ ʞʝʩʪʢʠʡ ʜʠʩʢ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ 

ʤʘʨʢʠ Seagate, ʦʙʲʝʤʦʤ 2 ʊɹ ʩ ʠʥʪʝʨʬʝʡʩʦʤ 

USB 3.1 Gen 1 Type-A (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʜʦ 5 ɻʙʠʪ/ʩ). 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ 

ʚʳʙʨʘʥ çDropboxè ʚʚʠʜʫ ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝ-

ʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʣʝʜʫʶ-

ʱʠʝ ʚʘʨʠʘʥʪʳ: 

1. ʆʉ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜ ʦʧʨʝʜʝʣʝʥ-
ʥʳʡ ʚʠʜ ʄʂ; 

2. OS Debian; 

3. MotionEye OS. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʣʦʛʠʯʥʦ ʙʳʣʦ ʙʳ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʘʞʜʦʡ ʧʣʘʪʳ ʜʠʩʪʨʠʙʫʪʠʚ, ʢʦ-

ʪʦʨʳʡ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʦʥʢʨʝʪʥʦ ʧʦʜ ʵʪʫ 

ʧʣʘʪʫ (ʥʘʧʨʠʤʝʨ, Raspbian ʜʣʷ Raspberry Pi), 

ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʩʦʟʜʘʥʳ ʥʘ ʙʘʟʝ 

Debian, ʧʦʵʪʦʤʫ ʧʨʠ ʢʘʞʫʱʝʤʩʷ ʨʘʟʥʦʦʙʨʘʟʠʠ, 

ʚʳʙʦʨ ʥʝ ʦʩʦʙʦ ʚʝʣʠʢ. ʂ ʪʦʤʫ ʞʝ ʥʝʣʴʟʷ ʙʫʜʝʪ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʘʟʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ 

ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʚʷʟʘʥʳ ʥʝ ʥʘʧʨʷʤʫʶ ʩ ʠʩʧʦʣʴʟʫ-

ʝʤʦʡ ʩʙʦʨʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ ʩ ʢʦʥʬʠʛʫʨʘ-

ʮʠʝʡ ʠ çʞʝʣʝʟʦʤè. 

ɹʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʳʛʣʷʜʠʪ ʪʨʝʪʠʡ 

ʚʘʨʠʘʥʪ, ʪ.ʢ. motioneyeos ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ 

ʜʠʩʪʨʠʙʫʪʠʚ ʩʦ ʩʚʦʠʤ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡ-

ʩʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʠʜʝʦʧʦʪʦ-

ʢʘʤʠ ʠ ʧʦ ʩʫʪʠ ʵʪʦ ʫʞʝ ʛʦʪʦʚʘʷ ʩʙʦʨʢʘ 

debian+ʢʦʜʝʢʠ ʠ ʧʘʢʝʪʳ. ʆʥ ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʦ 

ʜʣʷ ʦʜʥʦʧʣʘʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʨʘʙʦʪʘʝʪ ʢʘʢ 

ʥʘ ʦʨʠʛʠʥʘʣʝ Pi ʠ ʝʛʦ ʦʙʥʦʚʣʝʥʠʷʭ, ʪʘʢ ʠ ʥʘ Or-

ange Pi, Cubietruck ʠ Odroid C1, ʧʦʵʪʦʤʫ ʝʛʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʚʩʝʭ ʟʘʷʚʣʝʥʥʳʭ ʧʣʘ-

ʪʘʭ. 

ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʤʝʥʥʦ ʚʘʨʠʘʥʪ ʩ motioneyeos ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʧʦʜ ʥʫʞʜʳ ʧʨʦʝʢʪʘ, ʢʨʦʩʩʧʣʘʪ-

ʬʦʨʤʝʥʥʳʡ ʠ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʚ ʧʨʠʤʝʥʝʥʠʠ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʢʘʤʝʨʘʤʠ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʦʢʦʚʳʡ ʧʨʦʪʦʢʦʣ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ (ʘʥʛʣ. real time streaming protocol, 

ʩʦʢʨ. RTSP), ʵʪʦ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʪʦʢʦʣ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ, 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʜʘʥʥʳʤʠ 

(ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʤʝʜʠʘʩʦʜʝʨ-

ʞʠʤʳʤ), ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʫʜʘʣʸʥʥʦ ʫʧʨʘʚʣʷʪʴ 

ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ ʩ ʩʝʨʚʝʨʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ [1]. RTSP ʥʝ ʚʳ-

ʧʦʣʥʷʝʪ ʩʞʘʪʠʝ, ʘ ʪʘʢʞʝ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜ 

ʠʥʢʘʧʩʫʣʷʮʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʜʘʥʥʳʭ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ. ʅʦ ʧʝʨʝʜʘʯʘ ʧʦʪʦʢʦ-

ʚʳʭ ʜʘʥʥʳʭ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʧʨʦʪʦʢʦʣʘ RTSP, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʨʚʝʨʦʚ 

RTSP ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʥʳʡ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

(ʘʥʛʣ. Real-time Transport Protocol, ʩʦʢʨ RTP), 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʧʝʨʝʜʘʯʫ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʜʘʥ-

ʥʳʭ. 

RTP ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʘʢ ʧʨʦʪʦʢʦʣ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ, ʠʟ ʢʦʥʮʘ ʚ ʢʦʥʝʮ (end-to-end), 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʪʦʢʦʚʳʭ ʜʘʥʥʳʭ. ɺ ʧʨʦʪʦʢʦʣ 

ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʜʞʠʪʪʝʨʘ 

ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ð ʪʠʧʠʯʥʳʭ ʩʦʙʳʪʠʡ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ IP-ʩʝʪʠ. RTP ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʝ-

ʨʝʜʘʯʫ ʜʘʥʥʳʭ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʘʜʨʝʩʘʪʦʚ ʯʝʨʝʟ 

Multicast. RTP ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ 

ʩʪʘʥʜʘʨʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʛʦʣʦʩʘ ʠ ʚʠʜʝʦ ʚ IP-

ʩʝʪʷʭ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʜʝʢʘʤʠ. 

ʇʨʠʣʦʞʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝ ʧʦʪʦʢʠ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʨʝʙʫʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʦ-

ʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ 

ʮʝʣʠ ʤʦʛʫʪ ʜʦʧʫʩʪʠʪʴ ʥʝʢʦʪʦʨʫʶ ʧʦʪʝʨʶ ʧʘʢʝ-

ʪʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦʪʝʨʷ ʧʘʢʝʪʘ ʚ ʘʫʜʠʦ-ʧʨʠʣʦ-

ʞʝʥʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʦʣʝ ʩʝʢʫʥʜʳ ʪʠ-

ʰʠʥʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝʟʘʤʝʪʥʘ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʷʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩʢʨʳʪʠʷ 

ʦʰʠʙʦʢ. ʇʨʦʪʦʢʦʣ TCP, ʭʦʪʷ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦ-

ʚʘʥ ʜʣʷ ʧʝʨʝʜʘʯʠ RTP, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʚ RTP-ʧʨʠʣʦʞʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʥʘʜʝʞ-

ʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ TCP ʬʦʨʤʠʨʫʝʪ ʚʨʝʤʝʥʥʳʝ 

ʟʘʜʝʨʞʢʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʘʣʠʟʘ-

ʮʠʡ RTP ʙʘʟʠʨʫʝʪʩʷ ʥʘ UDP.  

ʄʝʭʘʥʠʟʤ ʟʘʧʠʩʠ ʚʠʜʝʦ ʚ ʦʙʣʘʢʦ ʚʳʛʣʷʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʟʘʧʠʩʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʢʘʨʪʫ ʧʘʤʷʪʠ, ʚʥʝʰʥʠʡ ʥʘʢʦʧʠʪʝʣʴ ʠʣʠ ʩʝʪʝ-

ʚʦʝ ʭʨʘʥʠʣʠʱʝ, ʘ ʫʞʝ ʦʪʪʫʜʘ ʜʘʥʥʳʝ ʢʦʧʠʨʫ-

ʶʪʩʷ ʚ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ. ɼʣʷ ʘʢʪʠʚʘʮʠʠ 

ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʨʘʟʜʝʣʝ çFile Storageè ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʤ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çUpload Media 

Filesè ʚ On, ʚ ʧʦʣʝ çUpload Serviceè ʚʳʙʠʨʘʝʤ 

Dropbox, ʫʢʘʟʳʚʘʝʤ ʧʘʧʢʫ ʥʘʟʥʘʯʝʥʠʷ ʠ ʟʘʧʨʘ-

ʰʠʚʘʝʤ ʢʣʶʯ ʘʚʪʦʨʠʟʘʮʠʠ (Obtain Key). ʇʦʩʣʝ 

ʵʪʦʛʦ ʥʘʩ ʧʝʨʝʘʜʨʝʩʫʝʪ ʚ ʙʨʘʫʟʝʨ, ʛʜʝ ʙʫʜʝʪ 

ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʨʝʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʭʨʘʥʠʣʠʱʘ, ʠ ʫʢʘʟʘʥ ʢʣʶʯ ʘʪʦʨʠʟʘʮʠʠ, ʢʦʪʦ-

ʨʳʡ ʥʫʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʧʦʣʝ çAuthorization 

Keyè ʠ ʢʣʠʢʥʫʪʴ çTest Serviceè. 

ʉʘʤ ʚʥʝʰʥʠʡ ʞʝʩʪʢʠʡ ʜʠʩʢ ʠ ʦʙʣʘʯʥʦʝ 

ʭʨʘʥʠʣʠʱʝ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʡʢʘʭ ʥʝ 

ʥʫʞʜʘʶʪʩʷ. 



6 Spirit time ˉ2(2) 

 ʆʧʨʝʜʝʣʠʤʩʷ ʩ ʛʣʘʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʠʣʠ ʞʝ ʢʨʠʪʝʨʠʷʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʙʫʜʝʤ ʟʘʦʩʪ-

ʨʷʪʴ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʚʠʜʝʦʜʘʥʥʳʭ.  

ʉʦ ʩʪʦʨʦʥʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʜʣʷ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʟʘʜʘʯʠ ʛʣʘʚʥʳʡ ʨʝʩʫʨʩ, ʥʘ ʢʦʪʦʨʳʡ ʣʷ-

ʞʝʪ ʚʩʷ ʥʘʛʨʫʟʢʘ, ʵʪʦ ʧʨʦʮʝʩʩʦʨ, ʪ.ʢ. ip-ʢʘʤʝʨʳ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʘʤʝʨʳ, ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʰʠʥʝ 

CSI, ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʘʧʧʘʨʘʪʥʳʝ ʨʝʩʫʨʩʳ ʚʠ-

ʜʝʦʧʨʦʮʝʩʩʦʨʘ. ʇʦʵʪʦʤʫ ʧʦ ʤʝʨʝ ʜʦʙʘʚʣʝʥʠʷ 

ʢʘʤʝʨ ʢ ʩʠʩʪʝʤʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʙʫʜʝʤ ʦʪ-

ʩʣʝʞʠʚʘʪʴ ʝʛʦ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʆʧʷʪʴ ʞʝ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ 

ʩʥʠʟʠʪʴ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʳ ʠʟ 

ʪʝʨʤʠʥʘʣʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘ-

ʤʷʪʠ ʠ ʟʘʛʨʫʟʢʫ ʧʨʦʮʝʩʩʦʨʘ ʙʫʜʝʤ ʙʨʘʪʴ ʩ ʢʦ-

ʤʘʥʜʳ çtopè [2]. 

ɼʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʧʨʦʮʝʩ-

ʩʦʨʘ ʙʫʜʫʪ ʫʢʘʟʘʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: CPU: 

0.0%usr, 0.0%sys, 0.0%nic, 00.0%idle, ʛʜʝ: 

¶ %usr ʧʦʢʘʟʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪ-

ʜʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 100%. ʅʘʧʨʠʤʝʨ, 

Raspberry Pi 3 Model B ʠʤʝʝʪ ʜʚʫʭʲʷʜʝʨʥʳʡ 

ʧʨʦʮʝʩʩʦʨ ʠ ʝʩʣʠ 1 ʧʨʦʮʝʩʩ ʠʩʧʦʣʴʟʫʝʪ 100% 

CPU, ʵʪʦ ʜʘʩʪ ʟʥʘʯʝʥʠʝ %usr, ʨʘʚʥʦʝ 50%. ɿʥʘ-

ʯʝʥʠʝ %usr =100% ʦʟʥʘʯʘʝʪ, ʯʪʦ 2 ʷʜʨʘ ʵʪʦʛʦ 

ʄʂ ʟʘʥʷʪʳ ʧʦʣʥʦʩʪʴʶ; 

¶ %sys ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ CPU ʩʠ-

ʩʪʝʤʦʡ. ʆʙʳʯʥʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʝʚʳʩʦʢʦ, ʚʳʩʦ-

ʢʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʧʨʦʙʣʝʤʝ ʩ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʷʜʨʘ, ʧʨʦʙʣʝʤʫ ʩʦ 

ʩʪʦʨʦʥʳ ʜʨʘʡʚʝʨʘ, ʠʣʠ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʚʝ-

ʱʝʡ; 

¶ %niʩ ʦʟʥʘʯʘʝʪ ʧʨʦʮʝʥʪ CPU, ʠʩʧʦʣʴʟʫ-
ʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʥʘ ʢʦ-

ʪʦʨʳʝ ʧʦʚʣʠʷʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʘʥʜ nice 

ʠʣʠ renice, ʪ.ʝ. ʧʦ ʩʫʱʝʩʪʚʫ ʠʭ ʧʨʠʦʨʠʪʝʪ ʙʳʣ 

ʠʟʤʝʥʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ, ʥʘʟʥʘʯʘʝʤʦʤʫ ʧʣʘʥʠʨʦʚʱʠʢʦʤ, ʥʘ ʙʦ-

ʣʝʝ ʚʳʩʦʢʠʡ ʠʣʠ ʥʠʟʢʠʡ. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʢʘ-

ʢʦʤʫ-ʣʠʙʦ ʧʨʦʮʝʩʩʫ ʢʦʤʘʥʜʳ nice, ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʯʠʩʣʦ ʦʟʥʘʯʘʝʪ ʙʦʣʝʝ ʥʠʟʢʠʡ 

ʧʨʠʦʨʠʪʝʪ (1 = 1 ʰʘʛ ʥʠʞʝ ʥʦʨʤʘʣʴʥʦʛʦ), ʘ ʦʪ-

ʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ ʦʟʥʘʯʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʧʨʠʦʨʠʪʝʪ. 0 ï ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʠʦʨʠʪʝʪʝ ʧʨʠʥʠʤʘʝʪ 

ʧʣʘʥʠʨʦʚʱʠʢ; 

¶ %idle ï ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʘʶʱʠʡʩʷ ʧʨʠ 

ʚʳʯʠʪʘʥʠʠ ʪʨʝʭ ʧʨʝʜʳʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʠʟ 

100,0%, ʠ ʠʟʤʝʨʷʶʱʠʡ çʧʨʦʩʪʘʠʚʘʶʱʫʶè ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ. 

ɼʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ʙʫʜʫʪ ʫʢʘʟʘʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: Mem: 0K 

used, 0K free, 0K buff, 0K cached, ʛʜʝ: 

¶ used ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʦʧʝ-

ʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; 

¶ free ï ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦʡ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʧʘʤʷʪʠ; 

¶ buff ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ ʚ ʢʵʰʝ ʙʫʬʝ-

ʨʦʚ; 

¶ cached ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʵʰʠʨʦʚʘʥʥʦʡ 

ʧʘʤʷʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ 

ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʨʘʟʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʨʘʩʩʪʘʚʠʪʴ ʧʨʠʦʨʠʪʝʪʳ ʤʝʞʜʫ ʥʠʤʠ, 

ʣʠʙʦ ʞʝ ʠʤʝʪʴ ʦʩʥʦʚʘʥʠʷ ʟʘʷʚʠʪʴ, ʯʪʦ ʥʠ ʦʜʠʥ 

ʠʟ ʥʠʭ ʥʝ ʫʧʠʨʘʝʪʩʷ ʚ ʧʦʪʦʣʦʢ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. 

Raspberry Pi 3. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢʘʤʝʨʳ, 

ʝʝ ʥʘʩʪʨʦʡʢʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: 

¶ Automatic Brightness ï no; 

¶ Video Resolution ï 1280x768; 

¶ Frame Rate ï 2; 

¶ Extra Motion Options ï null. 

ɸʥʘʣʠʟʠʨʫʷ ʢʘʨʪʠʥʢʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʚʩʝ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʠʤʳ, ʮʚʝʪʘ ʩʣʝʛʢʘ ʧʨʠʛʣʫ-

ʰʝʥʥʳʝ, ʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʠʟ-ʟʘ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʢʘʜʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬ-

ʬʝʢʪ ʧʦʜʪʦʨʤʘʞʠʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʢ 

ʙʫʜʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʝʱʝ ʧʦʜʛʨʫʞʘʝʪʩʷ. ɼʦʙʘ-

ʚʠʚ ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ ʜʦ 10 ʚ ʩʝʢʫʥʜʫ, ʧʦʣʫ-

ʯʠʤ ʧʣʘʚʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. ʊʘʢ ʞʝ ʜʣʷ ʩʥʠ-

ʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʩʥʠʟʠʤ ʨʘʟʨʝʰʝʥʠʝ ʜʦ 

640x480, ʢʘʨʪʠʥʢʘ ʧʨʠ ʵʪʦʤ ʦʩʪʘʝʪʩʷ ʧʨʠʝʤʣʝ-

ʤʦʡ ʜʝʪʘʣʠʟʘʮʠʠ. ʇʨʦʧʠʩʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʚʠʞʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɿʘʧʫʩʪʠʤ ʪʝʩʪ ʥʘ ʥʝʧʨʝʨʳʚʥʫʶ ʟʘʧʠʩʴ ʚʠ-

ʜʝʦʬʨʘʛʤʝʥʪʦʚ ʥʘ ʢʘʨʪʫ ʧʘʤʷʪʠ, ʢʦʪʦʨʘʷ ʫʞʝ 

ʚʩʪʘʚʣʝʥʘ ʚ ʄʂ ʠ ʥʘ ʢʦʪʦʨʦʡ ʟʘʧʫʱʝʥʘ ʦʧʝʨʘ-

ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ Raspberry PI, ʥʘ ʚʥʝʰʥʠʡ 

ʞʝʩʪʢʠʡ ʜʠʩʢ ʠ ʚ Dropbox (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʥʘ Raspberry Pi 3. 

 1 ʢʘʤʝʨʘ 2 ʢʘʤʝʨʳ 3 ʢʘʤʝʨʳ 4 ʢʘʤʝʨʳ 

ɿʘʧʠʩʴ ʥʘ sd-

ʢʘʨʪʫ 
Mem:  

558476K used, 

338316K free, 

68836K buff, 

378048K cached 

CPU:  

21% usr  

2% sys  

0% nic  

77% idle 

temp=68.3'C 

Mem:  

597860K used, 

298932K free, 

68936K buff, 

377192K cached 

CPU:  

45% usr  

2% sys  

0% nic  

53% idle 

temp=72.1'C 

Mem:  

628528K used, 

268264K free, 

69096K buff, 

379516K cached 

CPU:  

76% usr  

2% sys  

0% nic  

22% idle 

temp=78.9'C 

Mem:  

687944K used, 

208848K free, 

69096K buff, 

382280K cached 

CPU:  

87% usr  

2% sys  

0% nic  

11% idle 

temp=82.5'C 

ɿʘʧʠʩʴ ʥʘ 

ʚʥʝʰʥʠʡ ʞʝʩʪ-

ʢʠʡ ʜʠʩʢ 

Mem:  

883188K used, 

13604K free, 

380428K buff, 

393604K cached 

CPU:  

22% usr  

2% sys  

0% nic  

76% idle 

temp=68.0'C 

Mem:  

860676K used, 

36116K free, 

343928K buff, 

360160K cached 

CPU:  

56% usr  

2% sys  

0% nic  

42% idle 

temp=71.2'C 

Mem:  
832244K used, 

64548K free, 

306442 buff, 

326132K cached 

CPU:  
78% usr  

2% sys  

0% nic  

20% 

temp=76.3'C 

Mem:  
796324K used, 

100468K free, 

268956K buff, 

284232K cached 

CPU:  
89% usr  

2% sys  

0% nic  

9% idle 

temp=79.1'C 

ɿʘʧʠʩʴ ʚ ʦʙ-

ʣʘʢʦ 
Mem:  

557192K used, 

339600K free, 

68820K buff, 

377124K cached 

CPU:  

20% usr  

2% sys  

0% nic  

78% idle 

temp=68.5'C 

Mem:  
587816K used, 

308976K free, 

68820K buff, 

377608K cached 

CPU:  

48% usr  

2% sys  

0% nic  

50% idle 

temp=70.5'C 

Mem:  

638628K used, 

258164K free, 

68836K buff, 

379236K cached 

CPU:  

70% usr  

2% sys  

0% nic  

28% idle 

temp=78.4'C 

Mem:  

659720K used, 

237072K free, 

68820K buff, 

353320K cached 

CPU:  
83% usr  

2% sys  

0% nic  

15% idle 

temp=81.7'C 

ɼʣʷ Orange Pi PC 2 ʧʨʦʚʝʜʝʤ ʪʦʯʥʦ ʪʘʢʦʡ 

ʞʝ ʪʝʩʪ ʩ ʠʜʝʥʪʠʯʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʢʘʨʪʠʥʢʠ 

ʜʣʷ ʚʠʜʝʦʢʘʤʝʨ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʥʘ Orange Pi PC 2. 

 

 

1 ʢʘʤʝʨʘ 2 ʢʘʤʝʨʳ 3 ʢʘʤʝʨʳ 4 ʢʘʤʝʨʳ 

ɿʘʧʠʩʴ ʥʘ sd-

ʢʘʨʪʫ 
Mem:  

381044K used, 

622148K free, 

21608K buff,  

163754K cached 

CPU:  

31.3% usr  

0.7% sys  

0% nic  

67.8% idle 

temp=52'C 

Mem:  

501000K used, 

502192K free, 

23704K buff,  

168588K cached 

CPU:  

64.6% usr  

0.9% sys  

0% nic  

34.5% idle 

temp=63'C 

Mem:  

589416K used, 

413776K free, 

23928K buff,  

170604K cached 

CPU:  

85.0% usr  

0.6% sys  

0% nic  

14.4% idle 

temp=68'C 

Mem:  

673888K used, 

329304K free, 

24412K buff,  

177132K cached 

CPU:  

98.5% usr  

0.9% sys  

0% nic  

0.6% idle 

temp=78'C 

ɿʘʧʠʩʴ ʥʘ 

ʚʥʝʰʥʠʡ ʞʝʩʪ-

ʢʠʡ ʜʠʩʢ 

Mem:  Mem:  Mem:  Mem:  
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484576K used, 

518616K free, 

36676K buff,  

235748K cached 

CPU:  

31.6% usr  

0.3% sys  

0% nic  

68.1% idle 

temp=53'C  

575424K used, 

427768K free, 

38944K buff,  

238384K cached 

CPU:  

67.2% usr  

0.8% sys  

0% nic  

32.0% idle 

temp=60'C  

614572K used, 

388620K free, 

40624K buff,  

239980K cached 

CPU:  

81.7% usr  

7.2% sys  

0% nic  

11.1% idle 

temp=67'C 

702996K used, 

300196K free, 

42052K buff,  

241192K cached 

CPU:  

97.8% usr  

1.7% sys  

0% nic  

0.5% idle 

temp=75'C 

ɿʘʧʠʩʴ ʚ ʦʙ-

ʣʘʢʦ 
Mem:  

569368K used, 

433824K free, 

31476K buff,  

310964K cached 

CPU:  

33.1% usr  

0.4% sys  

0% nic  

66.5% idle 

temp=52'C 

Mem:  

651332K used, 

351860K free, 

30220K buff,  

302588K cached 

CPU:  

67.0% usr  

0.8% sys  

0% nic  

32.2% idle 

temp=66'C  

Mem:  

758084K used, 

245108K free, 

30112K buff,  

300980K cached 

CPU:  

82.3% usr  

5.4% sys  

0% nic  

12.3% idle 

temp=76'C  

Mem:  

747736K used, 

255456K free, 

27220K buff,  

237860K cached 

CPU:  

99.0% usr  

0.7% sys  

0% nic  

0.3% idle 

temp=81'C  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

Raspberry Pi /Orange Pi PC 2 ʧʦʢʘʟʳʚʘʶʪ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʨʘʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟ-

ʨʳʚʦʤ. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ, 

ʢʦʪʦʨʳʝ ʩʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʞʜʘʷ ʧʣʘʪʘ ï 

4 ʧʦ 640ʭ480 ʥʘ 30fps. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʷʪʦʛʦ 

ʢʘʥʘʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʠʜʠʤʦʝ ʧʦʜʪʦʨʤʘʞʠʚʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, çʚʳʧʘʜʝʥʠʝè ʢʘʜʨʦʚ, ʩʤʘʟʳʚʘ-

ʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʦ ʫʞʝ ʜʣʷ 4-ʭ ʢʘʥʘʣʦʚ 

ʚʠʜʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʥʘ ʧʨʝʜʝʣʝ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ: CPU ʥʘʛʨʫʞʝʥ ʥʘ 90%, ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʧʦʜʭʦʜʠʪ ʢ 80'C. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʮʝʩ-

ʩʦʨʘʭ, ʪʦ ʧʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢʦʤʧʘʥʠʠ 

ARM ʷʜʨʘ Cortex-A53 ʠʜʫʪ ʥʘ ʩʤʝʥʫ Cortex-A7 

[3]. ʇʝʨʚʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ 64-ʨʘʟʨʷʜʥʳʝ ʚʳ-

ʯʠʩʣʝʥʠʷ ʠ ʠʤʝʶʪ ʨʷʜ ʜʨʫʛʠʭ ʫʣʫʯʰʝʥʠʡ. ʇʨʠ 

ʵʪʦʤ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʷʜʝʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 

32-ʨʘʟʨʷʜʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʢʘʢ ʠ ʷʜʨʘ 

Cortex-A7. ʇʦʧʨʦʩʪʫ ʛʦʚʦʨʷ, ʩʨʘʚʥʝʥʠʝ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʞʝʪ ʥʘ ʦʙʲʸʤ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʈʠʩʫʥʦʢ 1). 

 
 

ʈʠʩʫʥʦʢ 1. ʊʝʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Cortex-A53 ʠ Cortex-A71. 
 

ɺ ʩʣʫʯʘʝ "ʙʨʘʫʟʝʨʥʦʡ" ʥʘʛʨʫʟʢʠ ʷʜʨʘ ARM 

Cortex-A53 ʦʢʘʟʳʚʘʶʪʩʷ ʙʳʩʪʨʝʝ ʷʜʝʨ ARM 

Cortex-A7 ʧʨʠʤʝʨʥʦ ʥʘ 50% ʜʣʷ ʨʝʰʝʥʠʡ ʥʘ 

ʦʜʠʥʘʢʦʚʦʤ ʪʝʭʧʨʦʮʝʩʩʝ (28 ʥʤ) ʠ ʧʨʠ ʟʘʧʫʩʢʝ 

32-ʙʠʪʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʩʣʫʯʘʝ ʚʳʧʫʩʢʘ ʷʜʝʨ 

ARM Cortex-A53 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

20/16FinFET ʪʝʭʧʨʦʮʝʩʩʘ ʨʘʟʨʳʚ ʚ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʚʦʟʨʘʩʪʠ ʧʦʯʪʠ ʜʚʫʢʨʘʪʥʦ. 

ʄʳ ʥʝ ʩʦʤʥʝʚʘʝʤʩʷ, ʯʪʦ ʢʦʤʧʘʥʠʷ ARM ʧʨʠ-

ʚʦʜʠʪ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ, ʠʜʝʘʣʴʥʫʶ ʢʘʨʪʠʥʢʫ. 

ʆʜʥʘʢʦ ʙʦʣʝʝ ʯʝʤ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʥʦʚʳʝ 20-ʥʤ 

ʠʣʠ 16-ʥʤ ʨʝʰʝʥʠʷ ʣʝʛʢʦ ʦʙʦʡʜʫʪ ʥʘ 50% ʧʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʪʘʨʳʝ 28-ʥʤ SoC. ʇʨʠ 

ʵʪʦʤ, ʟʘ ʩʯʸʪ ʚʦʟʨʦʩʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʷʜʝʨ ʦʜʥʦʟʥʘʯʥʦ 

ʚʳʨʘʩʪʝʪ. ʂʘʢ ʤʠʥʠʤʫʤ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʫʪ ʚʳ-
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ʧʦʣʥʷʪʴʩʷ ʙʳʩʪʨʝʝ, ʘ ʟʥʘʯʠʪ, ʧʨʦʮʝʩʩʦʨʳ ʙʫ-

ʜʫʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʪʴ ʚ ʨʝʞʠʤʝ ʧʨʦ-

ʩʪʦʷ. ɺ ʮʝʣʦʤ ʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʞʝ ʤʣʘʜʰʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩ-

ʩʦʨʦʚ ʫʞʝ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʙʘʟʦʚʦʡ ʨʘʙʦʪʳ ʩ ʚʠʜʝʦ-

ʜʘʥʥʳʤʠ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʥʘʙʣʶʜʘʝʤ ʪʘʢʦʡ 

ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ Raspberry Pi 3 

Model B ʠʩʧʦʣʴʟʫʝʪ ʥʘ 10% ʤʝʥʴʰʝ ʨʝʩʫʨʩʦʚ 

ʧʨʦʮʝʩʩʦʨʘ, ʯʝʤ Orange Pi PC 2. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʪʦ 

Raspberry Pi 3 Model B ʨʘʙʦʪʘʝʪ ʩ DDR2, ʘ 

Orange Pi PC 2 ʩ DDR3, ʥʦ ʥʝʣʴʟʷ ʚ ʩʨʘʚʥʝʥʠʠ 

ʦʧʠʨʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʪʠʧ ʧʘʤʷʪʠ, ʚʘʞʥʳ ʝʱʝ 2 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦ ʯʘʩʪʦʪʘ ʠ ʪʘʡʤʠʥʛʠ. ʏʘ-

ʩʪʦʪʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï ʵʪʦ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʜʘʥʥʳʝ ʧʝ-

ʨʝʜʘʶʪʩʷ ʥʘ ʤʘʪʝʨʠʥʩʢʫʶ ʧʣʘʪʫ, ʘ ʦʪʪʫʜʘ - ʚ 

ʧʨʦʮʝʩʩʦʨ. ʏʝʤ ʙʦʣʴʰʝ - ʪʝʤ ʣʫʯʰʝ ʠ ʜʦʨʦʞʝ. 

ʊʘʡʤʠʥʛʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï ʟʘʜʝʨʞʠ ʠʣʠ 

ʣʘʪʝʥʪʥʦʩʪʴ (Latency) ʆɿʋ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚʨʝʤʝʥʝʤ ʟʘʜʝʨʞʢʠ ʜʘʥʥʳʭ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʤʦʜʫʣʷʤʠ ʤʠʢʨʦ-

ʩʭʝʤʳ ʆɿʋ. ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʟʥʘʯʘʶʪ ʙʦ-

ʣʝʝ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ɸ ʯʝʤ ʙʦʣʴʰʝ ʯʘ-

ʩʪʦʪʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ - ʪʝʤ ʚʳʰʝ ʝʝ ʪʘʡ-

ʤʠʥʛʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʝʩʪʦʚ ʫ Orange Pi PC 2 

ʠʩʧʦʣʴʟʫʶʱʠʭ DDR3 ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ 

ʙʦʣʴʰʝ ʧʘʤʷʪʠ ʦʩʪʘʝʪʩʷ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʦʡ, 

ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʧʣʶʩʦʤ.  

ʆʧʷʪʴ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʦʨʦʚ ʧʨʠ 

ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʝʚʳʰʘʝʪ ʦʪʤʝʪʢʫ ʚ 80'C, 

ʯʪʦ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʘ ʩʘʤʫ ʧʣʘʪʫ. ʇʝʨʝʛʨʝʚ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ, ʥʦ 

ʠ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʝʛʦ ʠʟ ʩʪʨʦʷ. ʇʦʵʪʦʤʫ, ʥʝʩʦ-

ʤʥʝʥʥʦ, ʧʨʠ ʪʘʢʦʡ ʥʘʛʨʫʟʢʝ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʚ ʚʠʜʝ ʨʘʜʠ-

ʘʪʦʨʦʚ ʠʣʠ ʢʫʣʝʨʘ ʠ ʥʝ ʧʦʤʝʱʘʪʴ ʧʣʘʪʫ ʚ 

ʧʣʦʪʥʦ ʟʘʢʨʳʪʳʡ ʢʦʨʧʫʩ. 

ɺ ʮʝʣʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʠʩʩʣʝʜʫʝʤʳʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ ʚʠʜʝʦʥʘʙʣʶ-

ʜʝʥʠʷ ʜʣʷ ʥʝ ʙʦʣʝʝ 4-ʭ ip-ʚʠʜʝʦʢʘʤʝʨ ʩ ʨʘʟʨʝ-

ʰʝʥʠʝʤ 640ʭ480 ʚ ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʡ ʚʠ-

ʜʝʦʟʘʧʠʩʠ. ɼʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʢʘʤʝʨ ʠʣʠ ʜʣʷ 

ʟʘʧʠʩʠ ʚ ʣʫʯʰʝʤ ʨʘʟʨʝʰʝʥʠʠ ʧʣʘʪʘʤ ʥʫʞʥʦ 

ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʠ ʦʥʠ ʧʨʦʩʪʦ ʥʝ ʩʤʦʛʫʪ ʦʙʝʩ-

ʧʝʯʠʪʴ çʯʠʩʪʫʶè ʠ ʨʦʚʥʫʶ ʢʘʨʪʠʥʢʫ, ʧʦʵʪʦʤʫ 

ʜʣʷ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʧʦʜʦʡʜʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʡ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʥʘʧʨʘʚʣʷʝʪʩʷ ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 

ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Matlab ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ 

ʠʥʬʦʨʤʘʪʠʢʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. Matlab ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ. 

 



10 Spirit time ˉ2(2) 

Abstract 

In article it is channelized methodical development of practical skills of younger school students by 

means of the package Matlab programming language in the course of training of future teachers of 

informatics of initial classes. 

Key words. Matlab programming language, tutoring Method, Computer technology. 

 
 ʆʧʠʨʘʷʩʴ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ 

ʟʥʘʥʠʷʤ ʥʘʜʦ ʧʨʠʤʝʪʠʪʴ ʯʪʦ, ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ 
ʵʪʦ ʪʘʢʦʡ ʤʝʪʦʜ ʨʝʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʧʦ-
ʤʦʱʠ ʢʦʪʦʨʦʡ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʟʘ-
ʜʘʯʘ ï ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʘʢʪʠʚʘʮʠʠ ʩʦʟʜʘʸʪ 
ʫʩʣʦʚʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʦʙʫʯʘʶʱʠʭ. ɸʢʪʠʚʘʮʠʷ ʦʙʫʯʝʥʠʷ ʧʨʝʜʫ-
ʩʤʘʪʨʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʫʩʚʦʝʥʠʷ 
ʥʘʚʳʢʘʤ, ʫʤʝʥʠʷʤ, ʟʥʘʥʠʷʤ ʪʘʢʞʝ. 

 ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ- ʙʫʜʫʱʠʭ 
ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʥʦʩʠʪ ʜʚʦʡʥʦʡ 
ʭʘʨʘʢʪʝʨ: 

¶ ʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʟʘʜʘʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʭ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʙʫʯʘʶ-
ʱʝʛʦ ʤʘʪʝʨʠʘʣʘ 

¶ ʋʩʚʦʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʯʝʩʪʚ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʪʘʢ ʠ ʣʠʯʥʦ-
ʩʪʠ 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ, 
ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 
ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ï ʩʪʫʜʝʥʪʦʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝ-
ʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʝʝ ʤʦʜʝʨʥʳʤ, ʧʨʦʯʥʳʤ, 
ʙʳʪʴ ʥʘʩʳʱʝʥʥʳʤ ʤʝʪʦʜʘʤʠ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝ-
ʥʠʷ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʪʴ ʦʙʦʛʘʱʝʥʥʳʤ ʩʨʝʜ-
ʩʪʚʘʤʠ ʀʂʊ. 

 ʋʯʠʪʳʚʘʷ ʯʪʦ ʤʳ ʞʠʚʝʤ ʚ ʚʝʢʝ ʢʦʤʧʴʶ-
ʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʜʨʷ-
ʶʪʩʷ ʥʘ ʚʩʝ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʠ ʚ ʧʨʦʮʝʩʩ ʦʙʫ-
ʯʝʥʠʷ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʚ ʝʜʠʥʩʪʚʝ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ 
ʪʝʭʥʦʣʦʛʠʷʤʠ ʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʙʦ-
ʣʝʝ ʠʥʪʝʨʝʩʥʦʛʦ ʠ ʢʨʝʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫ-
ʯʝʥʠʷ ʩʪʘʥʦʚʠʪʴʩʷ ʷʚʴʶ. 

 ʄʳ ʪʦʞʝ ʧʨʝʜʣʘʛʘʝʤ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜ-
ʭʦʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ 
ʠʥʪʝʨʝʩʥʳʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʤ, ʢʨʝʘʪʠʚʥʳʤ ʠ 
ʨʘʟʣʠʯʥʳʤ. ɺ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʘʭ, ʢʦʥʢʨʝʪʥʦ ʚ 
ʪʨʝʪʴʝʤ ʢʣʘʩʩʝ, ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʚ 
ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʪʝʤʳ çɸʣʛʦʨʠʪʤʳè ʫʯʝʥʠ-
ʢʘʤ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʘ-
ʪʝʨʠʘʣʳ ʠ ʧʨʠ ʵʪʦʤ ʧʦʣʴʟʫʶʪʩʷ ʧʨʝʟʝʥʪʘʮʠ-
ʷʤʠ ʛʜʝ ʧʝʜʘʛʦʛ ʚ ʟʘʯʘʩʪʫʶ ʦʙʲʷʩʥʷʝʪ ʫʯʘ-
ʱʠʤʩʷ ʥʘ ʧʨʠʤʝʨʘʭ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʨʝʰʝʥʠʝ ʟʘʜʘʥʥʳʭ ʧʨʠʤʝʨʦʚ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʜʣʷ 
ʫʢʨʝʧʣʝʥʠʷ ʧʨʦʡʜʝʥʥʦʡ ʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ 
ʧʨʦʛʨʘʤʤʳ activinspire ʥʘʤʝʯʝʥʥʦʡ ʜʣʷ ʨʘʙʦʪʳ 
ʥʘ ʜʦʩʢʝ smartboard-ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʨʝʟʝʥ-
ʪʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪ ʫʯʝʥʠʢʘʤ ʧʨʠʤʝʨ ʧʨʦʛʨʘʤʤʳ 
ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Matlab ʠ ʵʪʘ ʧʨʦ-
ʛʨʘʤʤʘ ʚʚʦʜʠʪʴʩʷ ʚ ʢʦʤʧʴʶʪʝʨ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʳʧʦʣʥʝʥʠʷ ʯʝʛʦ ʥʘ ʵʢʨʘʥʝ ʧʦʣʫʯʘʝʪʩʷ ʠʟʦʙʨʘ-
ʞʝʥʠʝ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤ ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʠ ʛʣʘʚʥʦʝ, ʦʥʦ ʭʦ-
ʨʦʰʦ ʟʥʘʢʦʤʦ ʫʯʝʥʠʢʘʤ 3-ʛʦ ʢʣʘʩʩʘ. 

 ʕʪʦ ʟʘʜʘʥʠʝ ʜʘʝʪʩʷ ʫʯʝʥʠʢʘʤ ʩ ʮʝʣʴʶ ʨʘʟ-
ʚʠʪʠʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʧʴ-
ʶʪʝʨʝ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦ-
ʨʠʪʤʘ. ɸ ʧʦʩʣʝ ʵʪʦʛʦ ʫʯʠʪʝʣʴ ʨʘʟʜʝʣʷʝʪ ʫʯʝʥʠ-
ʢʦʚ ʥʘ 4 ʛʨʫʧʧʳ ʠʤ ʜʘʝʪ ʛʨʫʧʧʦʚʳʝ ʟʘʜʘʥʠʷ ʪʝ-
ʧʝʨʴ ʫʞʝ ʚ ʛʨʫʧʧʘʭ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʷ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʥʘʙʠʨʘʷ 
ʧʨʦʛʨʘʤʤʫ ʜʘʥʥʫʶ ʠʤ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ ʦʥʠ ʧʦ-
ʣʫʯʘʶʪ ʙʣʦʢ-ʩʭʝʤʫ ʯʪʦ ʦʥʠ ʟʥʘʶʪ ʢʘʢ ʛʝʦʤʝʪ-
ʨʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘ. 
ʅʘʜʦ ʟʘʤʝʪʠʪʴ ʯʪʦ ʵʪʠ ʟʘʜʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʠ 
ʧʦ ʬʦʨʤʝ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝ-
ʧʨʠʚʳʯʥʦʡ ʫʯʝʥʠʢʘʤ ʩʠʪʫʘʮʠʡ ʦʥʠ ʥʘʧʨʘʚʣʷ-
ʶʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʢʦʤʧʴʶ-
ʪʝʨʝ ʠ ʫʩʚʘʠʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʘ ʪʘʢʞʝ 
ʵʪʦ ʟʘʜʘʥʠʝ ʧʦʤʦʛʘʝʪ ʫʩʚʦʠʪʴ ʪʝʤʫ çɸʣʛʦ-
ʨʠʪʤʳè.  

 ʋʯʝʥʠʢʘʤ ʧʝʜʘʛʦʛ ʦʙʲʷʩʥʷʝʪ ʯʪʦ ʢʘʞʜʘʷ 
ʙʣʦʢ ïʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʢʦʣʴʢʫ ʵʪʠ 
ʜʝʡʩʪʚʠʷ ʠʟʚʝʩʪʥʳ ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʠ ʧʦ-
ʵʪʦʤʫ ʦʥʠ ʥʝ ʟʘʪʨʫʜʥʷʶʪʩʷ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ. 
ʅʘ ʩʣʝʜʫʶʱʠʭ ʟʘʥʷʪʠʷʭ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʦʙʲʷʩ-
ʥʠʪʴ ʫʯʝʥʠʢʘʤ ʩʫʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ 
ʷʟʳʢʝ Matlab ʯʪʦʙʳ ʦʥʠ ʠʤʝʣʠ ʵʣʝʤʝʥʪʘʨʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʵʪʦʪ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠ-
ʨʦʚʘʥʠʷ ʥʝ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝ-
ʥʠʷ ʚ ʰʢʦʣʝ ʠʤʝʷ ʚ ʚʠʜʫ ʝʛʦ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʤʳ ʩʦʯʣʠ ʥʫʞʥʳʤ ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʮʝʩʩ 
ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ 
ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʯʪʦʙʳ ʦʥʠ ʚʦ ʚʨʝʤʷ ʟʘʥʷ-
ʪʠʡ ʤʦʛʣʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ ʥʘ 
ʙʦʣʝʝ ʢʨʝʘʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

 ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʤʦʤʝʥʪʳ 
ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Matlab. ʉʣʦʚʦ Matlab 
ʥʘ ʘʥʛʣʠʡʩʢʦʤ-Matrix Laboratoryʠʟʚʝʩʪʥʦ ʢʘʢ 
ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 4-ʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʢʘʢ 
ʮʠʬʨʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ɽʛʦ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʦʯʝʥʴ ʤʘʩʰʪʘʙʥʳ ʧʦ ʩʢʦʣʴʢʦ ʩ ʝʛʦ 
ʧʦʤʦʱʴʶ ʨʝʘʣʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ɺʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ Matrix; 
2. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʛʨʘʬʠʢʦʚ 

ʬʫʥʢʮʠʡ ʠ ʜʘʥʥʳʭ; 
3. ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ; 
4. ɺʳʧʦʣʥʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʩ 

ʧʨʦʛʨʘʤʤʘʤʠ ʥʘʧʠʩʘʥʥʳʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʷʟʳ-
ʢʘʭ C, ʉ++, Fortran. 

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʝʡ 
Math Works ʚ 2004-ʛʦʜʫ ʩʦʦʙʱʠʣʦ ʦ ʪʦʤ, ʯʪʦ 
ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʣʣʠʦʥʘ ʣʶʜʝʡ ʠʩʧʦʣʴʟʫʶʪ 
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Matlab. ʕʪʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʚ ʨʘʟʥʳʭ 
ʦʙʣʘʩʪʷʭ ʢʘʢ: 

¶ ʀʥʞʝʥʝʨ; 

¶ ʅʘʫʢʘ; 

¶ ʕʢʦʥʦʤʠʢʘ ʠ ʪ.ʜ. 
 ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣ ʩʦʟʜʘʥ 

ʉ.ɹ.ʄʦʣʝʨʦʤ ʚ 1970-ʦʤ ʛʦʜʫ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʣ 
ʜʝʢʘʥʦʤ ʬʘʢʫʣʴʪʝʪʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʠʙʝʨʥʝ-
ʪʠʢʠ ʠ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʙʳʣʦ ʪʦ ʯʪʦ ʝʛʦ ʩʪʫ-
ʜʝʥʪʳ ʥʝ ʚʳʫʯʠʚʘʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
Fortran ʫʤʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʢʝʪʳ Linpack, 
Eispack. ɿʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʵʪʦʪ ʷʟʳʢ ʧʨʦʛʨʘʤ-
ʤʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʠ ʚ ʜʨʫʛʠʝ ʫʥʠ-
ʚʝʨʩʠʪʝʪʳ ʠ ʥʘʯʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʚ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

 ɺ 1983-ʦʤ ʛʦʜʫ ʠʥʞʝʥʝʨʳ Jack Little, 
Moler ʧʦʙʳʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ Stanford ʦʥ ʧʦʟʥʘ-
ʢʦʤʠʣʩʷ ʩ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤ-ʤʠʨʦʚʘʥʠʷ Matlab. 
Jack ʦʪʣʠʯʥʦ ʟʥʘʣ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 
ʧʨʦʛʨʘʤʤʳ Matlab ʠ ʧʦʵʪʦʤʫ ʚʤʝʩʪʝ ʩ Moler ʠ 
Steve Bangert ʨʝʰʠʣʠ ʚʤʝʩʪʝ ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦ-
ʝʢʪʦʤ. ʀ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʟʘʥʦʚʦ ʥʘʧʠʩʘʣʠ 

Matlab ʥʘ ʷʟʳʢʝ ʉ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ 1984-
ʛʦʜʫ ʦʥʠ ʩʦʟʜʘʣʠ ʦʨʛʘʥʠʟʘʮʠʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 
ʧʨʦʜʦʣʞʝʥʠʷ Math Works. ʆʥʠ ʧʝʨʝʠʤʝʥʦʚʘʣʠ 
ʙʠʙʣʠʦʪʝʢʠ ʥʘʟʚʘʥʠʝʤ Jacpacʢ. ɺ 2000 ʛʦʜʫ 
ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Matlab ʙʳʣ ʦʙʥʦʚʣʸʥ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ Jacpacʢ. 

 ɻʣʘʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ .ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʦ-
ʩʠʪ ʠʩʪʦʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ activinspire. 

 ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʫʣʘʩʴ, ʧʨʠ ʦʙʫʯʝʥʠʠ ʪʝʤʳ 
ñɸʣʛʦʨʠʪʤò ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʥʘʥʠʡ 
ʫʯʝʥʠʢʦʚ ʫʯʠʪʝʣʴ ʠʤ ʜʘʝʪ ʛʨʫʧʧʦʚʫʶ ʨʘʙʦʪʫ ʩ 
ʮʝʣʴʶ ʨʘʟʚʠʪʴ ʫʤʝʥʠʷ ʛʨʘʤʦʪʥʦ ʠ ʮʝʣʝʥʘʧʨʘʚ-
ʣʝʥʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ɺʳʧʦʣʥʷʷ ʜʘʥ-
ʥʦʝ ʟʘʜʘʥʠʝ ʫʯʝʥʠʢ ʧʦʣʫʯʘʝʪ ʝʤʫ ʫʞʝ ʟʥʘʢʦ-
ʤʫʶ ʙʣʦʢ-ʩʭʝʤʫ ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 
ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

 ʏʪʦʙʳ ʙʦʣʝʝ ʢʨʝʘʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʘ-
ʣʠʟʘʮʠʶ ʟʘʜʘʥʠʷ ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦ-
ʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ Matlab. (ʨʠʩ 1). 

 

 
ʈʠʩʫʥʦʢ 1. 
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 ʉʣʝʜʫʶʱʝʡ ʛʨʫʧʧʝ ʜʘʝʪʩʷ ʟʘʜʘʥʠʝ ʩʣʝʜʫ-

ʶʱʝʛʦ ʪʠʧʘ. ɺ ʵʪʦʤ ʟʘʜʘʥʠʠ ʫʯʝʥʠʢʘʤ ʧʨʝʜʣʘ-

ʛʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ : 

1. ɺʳʭʦʜʠ ʩʦ ʰʢʦʣʳ 

2. ɺʳʭʦʜʠ ʠʟ ʢʣʘʩʩʘ 

3. ʆʪʢʨʦʡ ʜʚʝʨʴ ʢʚʘʨʪʠʨʳ 

 ʀʤ ʥʫʞʥʦ ʵʪʠ ʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʠʪʴ ʚ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʘ ʧʦʪʦʤ ʫʯʠʪʝʣʴ 

ʧʨʝʜʣʘʛʘʝʪ ʠʤ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ 

MATLAB ʠ ʥʘʙʣʶʜʘʝʪ ʥʘʜ ʪʝʤ ʢʘʢ ʫʯʝʥʠʢʠ 

ʥʘʙʠʨʘʶʪ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2. 

 

 ɼʣʷ ʫʯʝʥʠʢʦʚ ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʳ ʫʯʠʪʝʣʴ 

ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ɹʝʨʠ ʜʝʥʴʛʠ 

2. ʀʜʠ ʜʦʤʦʡ 

3. ʆʪʜʘʡ ʜʝʥʴʛʠ ʧʨʦʜʘʚʮʫ 

4. ɺʳʡʜʠ ʠʟ ʤʘʛʘʟʠʥʘ 

5. ʇʦʩʪʘʚʴ ʭʣʝʙ ʚ ʭʣʝʙʥʠʮʫ 

6. ɺʳʡʜʠ ʠʟ ʜʦʤʘ 

7. ʂʫʧʠ ʭʣʝʙ ʫ ʧʨʦʜʘʚʮʘ. 

ʋʯʝʥʠʢʠ ʜʦʣʞʥʳ ʥʘʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ-ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʦʩʣʝ ʯʝʛʦ ʫʯʠ-

ʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Matlab ʚ ʩʣʝʜʫʶʱʝʤ ʧʦ-

ʨʷʜʢʝ.(ʨʠʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 3. 

 

 ʈʝʟʫʣʴʪʘʪ. ɺʳʰʝʫʢʘʟʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʘ 

ʟʘʥʷʪʠʷʭ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʥʘʯʘʣʴʥʦʤ ʢʣʘʩʩʝ 

ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʷʚʣʝʥʠʝ 

ʙʦʣʴʰʦʛʦ ʠʥʪʝʨʝʩʘ ʫ ʫʯʝʥʠʢʦʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩ 

ʧʦʤʦʱʴʶ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʜʭʦʜʘ ʫʩʚʘʠʚʘ-

ʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʫʯʘʱʠʤʠʩʷ. ʇʨʦʚʝ-

ʜʝʥʠʝ ʫʨʦʢʘ ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ Matlab. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʘʭ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Matlab. 
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MATHEMATICAL SCIENCE 
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ɸʥʥʦʪʘʮʠʷ 

 ɺ ʨʘʙʦʪʝ ʠʟʫʯʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʝ ʪʝʤʳ "ʅʝʨʘʚʝʥʩʪʚ" ʚ ʥʘʯʘʣʴʥʦʤ ʰʢʦʣʝ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʄʝʪʦʜʠʢʘ, ʥʝʨʘʚʝʥʩʪʚ. 

 

Abstract  

The paper deals with the methodology of teaching the topic of "Inequalities" in elementary school  

Key words. The method of inequalities. 

 

1.ɺʚʝʜʝʥʠʝ 

 ʊʝʤʘ "ʅʝʨʘʚʝʥʩʪʚʘ" ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝ-

ʩʪʦ ʚ ʢʫʨʩʝ ʘʣʛʝʙʨʳ. ʆʥʘ ʙʦʛʘʪʘ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠ,ʁ ʧʦ ʩʧʦʩʦʙʘʤ ʠ ʧʨʠʝʤʘʤ ʨʝʰʝʥʠʷ ʥʝʨʘ-

ʚʝʥʩʪʚ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʷʜʘ ʜʨʫʛʠʭ ʪʝʤ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʘʣ-

ʛʝʙʨʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʠ 

ʥʝʨʘʚʝʥʩʪʚʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʨʘʟʜʝʣʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʨʝʰʝʥʠʠ ʚʘʞʥʳʭ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

 ʄʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʪ-

ʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʧʦʥʷʪʠʶ 

ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʨʝʰʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʥʝʨʘ-

ʚʝʥʩʪʚ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʦʩʚʝ-

ʱʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ.  

 ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʡ ʦʧʳʪ ʚ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʤʳ "ʅʝ-

ʨʘʚʝʥʩʪʚʘ", ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʪʝʩʪʦʚ, ʢʦʥʪʨʦʣʴʥʳʭ, ʚʳʧʫʩʢʥʳʭ, ʚʩʪʫʧʠʪʝʣʴ-

ʥʳʭ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʫʯʘʱʠʝʩʷ ʩʨʝʜ-

ʥʝʡ ʰʢʦʣʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʚʣʘʜʝʶʪ ʦʩ-

ʥʦʚʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ ʧʦ ʨʝʰʝʥʠʶ 

ʥʝʨʘʚʝʥʩʪʚ. ɺ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʧʨʠʚʝʜʝʤ 

ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʩʪʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ TIMSS (6-ʦʝ 

ʤʝʩʪʦ ʠʟ 36 ʩʪʨʘʥ ʫʯʘʩʪʥʠʢʦʚ), ʢʦʪʦʨʳʡ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʧʦ ʢʫʨʩʫ 

ʘʣʛʝʙʨʳ ʚʳʟʳʚʘʝʪ ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ 

ʫʯʘʱʠʭʩʷ ʧʦ ʪʝʤʝ "ʅʝʨʘʚʝʥʩʪʚʘ".  

2.ʆʩʥʘʚʥʦʡ ʨʝʟʫʣʴʪʘʪ 

 ʈʘʙʦʪʘ ʥʘʜ ʥʝʨʘʚʝʥʩʪʚʘʤʠ ʚʝʜʝʪʩʷ ʩ I 

ʢʣʘʩʩʘ, ʦʨʛʘʥʠʯʝʩʢʠ ʩʦʯʝʪʘʷʩʴ ʩ ʠʟʫʯʝʥʠʝʤ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʦʛʨʘʤʤʘ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ I-III  ʢʣʘʩʩʦʚ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʚʳ-

ʧʦʣʥʷʪʴ ʩʨʘʚʥʝʥʠʝ ʯʠʩʝʣ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ 

ʚʳʨʘʞʝʥʠʡ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ 

"ʙʦʣʴʰʝ", "ʤʝʥʴʰʝ", "ʨʘʚʥʦ"; ʥʘʫʯʠʪʴ ʟʘʧʠʩʳ-

ʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʟʥʘʢʦʚ 

ʠ ʯʠʪʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʥʝʨʘ-

ʚʝʥʩʪʚʘ.  

 ʏʠʩʣʦʚʳʝ ʥʝʨʘʚʝʥʩʪʚʘ ʫʯʘʱʠʝʩʷ ʧʦʣʫ-

ʯʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʟʘʜʘʥʥʳʭ ʯʠʩʝʣ 

ʠʣʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʟʥʘ-

ʢʘʤʠ  ʩʦʝʜʠʥʷʶʪʩʷ ʥʝ ʣʶʙʳʝ 

ʜʚʘ ʯʠʩʣʘ, ʥʝ ʣʶʙʳʝ ʜʚʘ ʚʳʨʘʞʝʥʠʷ, ʘ ʣʠʰʴ ʪʝ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʫʱʝʩʪʚʫʶʪ ʫʢʘʟʘʥʥʳʝ ʦʪʥʦ-

ʰʝʥʠʷ. ɽʩʣʠ ʦʜʥʦ ʯʠʩʣʦ ʙʦʣʴʰʝ (ʤʝʥʴʰʝ) ʜʨʫ-

ʛʦʛʦ ʠʣʠ ʦʜʥʦ ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

ʙʦʣʴʰʝ (ʤʝʥʴʰʝ), ʯʝʤ ʜʨʫʛʦʝ ʚʳʨʘʞʝʥʠʝ, ʪʦ, 

ʩʦʝʜʠʥʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʥʘʢʦʤ, ʦʥʠ 

ʦʙʨʘʟʫʶʪ ʥʝʨʘʚʝʥʩʪʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʦ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʧʦʥʷʪʠʷ ʪʦʣʴʢʦ ʦ ʚʝʨʥʳʭ ʥʝʨʘʚʝʥʩʪʚʘʭ.  

 ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʫʨʘʚʥʝʥʠ-

ʷʤʠ, ʚʳʨʘʞʝʥʠʷʤʠ ʠ ʥʝʨʘʚʝʥʩʪʚʘʤʠ ʩ ʧʝʨʝʤʝʥ-

ʥʦʡ ʫʯʘʱʠʝʩʷ, ʧʦʜʩʪʘʚʣʷʷ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʦʡ, ʥʘʢʘʧʣʠʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʙʝʞ-

ʜʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʚʝʥʩʪʚʘ ʠ ʥʝʨʘʚʝʥʩʪʚʘ ʙʳ-

ʚʘʶʪ ʢʘʢ ʚʝʨʥʳʝ, ʪʘʢ ʠ ʥʝʚʝʨʥʳʝ. ʊʘʢʦʡ ʧʦʜ-

ʭʦʜ ʢ ʨʘʩʢʨʳʪʠʶ ʧʦʥʷʪʠʡ ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʢʫ ʨʘʙʦʪʳ ʥʘʜ ʨʘʚʝʥʩʪʚʘʤʠ, 

ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʫʨʘʚʥʝʥʠʷʤʠ.  

 ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʝʨʘʚʝʥʩʪʚʘʤʠ ʚ ʥʘʯʘʣʴ-

ʥʳʭ ʢʣʘʩʩʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʠʟʫʯʝʥʠʝʤ ʥʫʤʝʨʘʮʠʠ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡ-

ʩʪʚʠʡ.  
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 ʉʨʘʚʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʥʘʯʘʣʘ ʥʘ ʦʩ-

ʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷ-

ʝʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʫ ʩʨʘʚʥʝʥʠʷ ʤʥʦʞʝʩʪʚ ʫʯʘʪ ʜʝʪʝʡ ʚ ʧʦʜ-

ʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʚ ʥʘʯʘʣʝ ʠʟʫʯʝʥʠʷ ʥʫ-

ʤʝʨʘʮʠʠ ʯʠʩʝʣ ʧʝʨʚʦʛʦ ʜʝʩʷʪʢʘ. ʇʦʧʫʪʥʦ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʩʯʝʪ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚ ʠ ʩʨʘʚʥʝ-

ʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʯʠʩʝʣ (ʢʨʫʞʢʦʚ 7, 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ 5, ʢʨʫʞʢʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʪʨʝ-

ʫʛʦʣʴʥʠʢʦʚ, 7 ʙʦʣʴʰʝ, ʯʝʤ 5). ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʯʠʩʝʣ ʫʯʘʱʠʝʩʷ ʦʧʠʨʘʶʪʩʷ ʥʘ 

ʠʭ ʤʝʩʪʦ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʨʷʜʫ: 9 ʤʝʥʴʰʝ, ʯʝʤ 

10, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ ʩʯʝʪʝ ʯʠʩʣʦ 9 ʥʘʟʳʚʘʶʪ ʧʝ-

ʨʝʜ ʯʠʩʣʦʤ 10; 5 ʙʦʣʴʰʝ, ʯʝʤ 4, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ 

ʩʯʝʪʝ ʯʠʩʣʦ 5 ʥʘʟʳʚʘʶʪ ʧʦʩʣʝ ʯʠʩʣʘ 4.  

 ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʟʥʘʢʦʚ , ʫʯʘʱʠ-

ʝʩʷ ʫʧʨʘʞʥʷʶʪʩʷ ʚ ʯʪʝʥʠʠ ʠ ʟʘʧʠʩʠ ʥʝʨʘ-

ʚʝʥʩʪʚ.  

 ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʫʤʝʨʘʮʠʠ 

ʯʠʩʝʣ ʚ ʧʨʝʜʝʣʘʭ 100, 1000, ʘ ʪʘʢʞʝ ʥʫʤʝʨʘʮʠʠ 

ʤʥʦʛʦʟʥʘʯʥʳʭ ʯʠʩʝʣ ʩʨʘʚʥʝʥʠʝ ʯʠʩʝʣ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ 

ʧʦ ʤʝʩʪʫ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʨʷʜʫ, ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʣʦʞʝʥʠʷ ʯʠʩʝʣ ʧʦ ʜʝʩʷʪʠʯʥʦʤʫ ʩʦʩʪʘʚʫ ʠ 

ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ, 

ʥʘʯʠʥʘʷ ʩ ʚʳʩʰʝʛʦ ʨʘʟʨʷʜʘ (75>48, ʪʘʢ ʢʘʢ 7 

ʜʝʩʷʪʢʦʚ ʙʦʣʴʰʝ, ʯʝʤ 4 ʜʝʩʷʪʢʘ; 75>73, ʪʘʢ ʢʘʢ 

ʜʝʩʷʪʢʦʚ ʧʦʨʦʚʥʫ, ʘ ʝʜʠʥʠʮ ʚ ʧʝʨʚʦʤ ʯʠʩʣʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʤ).  

 ʉʨʘʚʥʝʥʠʝ ʚʝʣʠʯʠʥ ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩ ʦʧʦʨʦʡ ʥʘ ʩʨʘʚʥʝʥʠʝ ʩʘʤʠʭ ʧʨʝʜʤʝʪʦʚ ʧʦ 

ʜʘʥʥʦʤʫ ʩʚʦʡʩʪʚʫ, ʘ ʧʦʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ, 

ʜʣʷ ʯʝʛʦ ʟʘʜʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʚʳʨʘʞʘʶʪʩʷ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ. ʉʨʘʚʥʝʥʠʝ 

ʚʝʣʠʯʠʥ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʫ ʫʯʘʱʠʭʩʷ, ʧʦ-

ʵʪʦʤʫ, ʯʪʦʙʳ ʥʘʫʯʠʪʴ ʵʪʦʡ ʦʧʝʨʘʮʠʠ, ʥʘʜʦ ʩʠ-

ʩʪʝʤʘʪʠʯʝʩʢʠ ʚ I-III  ʢʣʘʩʩʘʭ ʧʨʝʜʣʘʛʘʪʴ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ:  

 1) ʇʦʜʙʝʨʠʪʝ ʨʘʚʥʫʶ ʚʝʣʠʯʠʥʫ: 7 ʢʤ 500 

ʤ = Ǐ ʤ, 3080 ʢʛ= Ǐ ʪ Ǐ ʢʛ.  

 2) ʇʦʜʙʝʨʠʪʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ 

ʪʘʢ, ʯʪʦʙʳ ʟʘʧʠʩʴ ʚʝʨʥʦʡ: Ǐ ʯ<Ǐ ʤʠʥ, Ǐ ʩʤ =Ǐ 

ʜʤ Ǐ ʩʤ, Ǐ ʪ Ǐ ʮ =Ǐ ʢʛ;  

 3) ɺʩʪʘʚʴʪʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʫ ʚʝʣʠʯʠʥ ʪʘʢ, 

ʯʪʦʙʳ ʟʘʧʠʩʴ ʙʳʣʘ ʚʝʨʥʦʡ: 16 ʤʠʥ>16...  

 ʇʦʜʦʙʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦʤʦʛʘʶʪ ʜʝʪʷʤ 

ʫʩʚʦʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʥʷʪʠʷ ʨʘʚʥʳʭ ʠ ʥʝʨʘʚʥʳʭ 

ʚʝʣʠʯʠʥ, ʥʦ ʠ ʦʪʥʦʰʝʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ.  

 ʇʝʨʝʭʦʜ ʢ ʩʨʘʚʥʝʥʠʶ ʚʳʨʘʞʝʥʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ. ʉʥʘʯʘʣʘ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʩʣʦʞʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 10 

ʜʝʪʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʫʧʨʘʞʥʷʶʪʩʷ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʚʳʨʘʞʝʥʠʷ ʠ ʯʠʩʣʘ (ʯʠʩʣʘ ʠ ʚʳʨʘʞʝʥʠʷ). 

ʇʝʨʚʳʝ ʥʝʨʘʚʝʥʩʪʚʘ ʚʠʜʘ 3+1>3, 3-1<3 ʧʦ-

ʣʝʟʥʦ ʧʦʣʫʯʘʪʴ ʠʟ ʨʘʚʝʥʩʪʚʘ (3=3), ʩʦʧʨʦʚʦʞ-

ʜʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʧʝʨʘ-

ʮʠʷʤʠ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʢʣʘʩʩ-

ʥʦʤ ʥʘʙʦʨʥʦʤ ʧʦʣʦʪʥʝ ʠ ʥʘ ʧʘʨʪʘʭ ʦʪʣʦʞʝʥʦ 3 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ 3 ʢʨʫʞʢʘ ʠ ʟʘʧʠʩʘʥʦ: 3=3. ʋʯʠ-

ʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʜʝʪʷʤ ʧʨʠʜʚʠʥʫʪʴ ʢ 3 ʪʨʝ-

ʫʛʦʣʴʥʠʢʘʤ ʝʱʝ 1 ʪʨʝʫʛʦʣʴʥʠʢ ʠ ʟʘʧʠʩʘʪʴ ʵʪʦ 

(3+1 - ʟʘʧʠʩʴ ʧʦʜ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ). ʏʠʩʣʦ 

ʢʨʫʞʢʦʚ ʥʝ ʫʤʝʥʴʰʠʣʦʩʴ (3). ʋʯʘʱʠʝʩʷ ʩʨʘʚ-

ʥʠʚʘʶʪ ʯʠʩʣʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠ ʢʨʫʞʢʦʚ ʠ 

ʫʙʝʞʜʘʶʪʩʷ, ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʙʦʣʴʰʝ, ʯʝʤ 

ʢʨʫʞʢʦʚ (4>3), ʟʥʘʯʠʪ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 3+1>3 

(ʪʨʠ ʧʣʶʩ ʦʜʠʥ ʙʦʣʴʰʝ, ʯʝʤ ʪʨʠ). ɸʥʘʣʦʛʠʯʥʘʷ 

ʨʘʙʦʪʘ ʚʝʜʝʪʩʷ ʥʘʜ ʥʝʨʘʚʝʥʩʪʚʦʤ 3-1<3 (ʪʨʠ 

ʤʠʥʫʩ ʦʜʠʥ ʤʝʥʴʰʝ, ʯʝʤ ʪʨʠ).  

 ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʨʘʞʝʥʠʝ ʠ ʯʠʩʣʦ (ʯʠʩʣʦ 

ʠ ʚʳʨʘʞʝʥʠʝ) ʫʯʘʱʠʝʩʷ ʩʨʘʚʥʠʚʘʶʪ, ʥʝ ʧʨʠʙʝ-

ʛʘʷ ʢ ʦʧʝʨʘʮʠʷʤ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ; ʥʘʭʦʜʷʪ 

ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʩʨʘʚʥʠʚʘʶʪ ʝʛʦ ʩ ʟʘʜʘʥ-

ʥʳʤ ʯʠʩʣʦʤ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʟʘʧʠʩʷʭ:  

5+3>5 2<7-4 7=4+5 

8>5 2<3 7=7 

 ʇʦʩʣʝ ʟʥʘʢʦʤʩʪʚʘ ʩ ʥʘʟʚʘʥʠʷʤʠ ʚʳʨʘʞʝ-

ʥʠʡ ʫʯʘʱʠʝʩʷ ʯʠʪʘʶʪ ʨʘʚʝʥʩʪʚʘ ʠ ʥʝʨʘʚʝʥʩʪʚʘ 

ʪʘʢ: ʩʫʤʤʘ ʯʠʩʝʣ 5 ʠ 3 ʙʦʣʴʰʝ, ʯʝʤ ʯʠʩʣʦ 5; 

ʯʠʩʣʦ 2 ʤʝʥʴʰʝ, ʯʝʤ ʨʘʟʥʦʩʪʴ ʯʠʩʝʣ 7 ʠ 4, ʠ ʪ.ʧ.  

 ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʝʨʘʮʠʠ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ ʠ 

ʩʨʘʚʥʝʥʠʝ ʤʥʦʞʝʩʪʚ, ʫʯʘʱʠʝʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʫʩʚʘʠʚʘʶʪ ʚʘʞʥʝʡʰʠʝ ʩʚʦʡʩʪʚʘ ʨʘʚʝʥʩʪʚ ʠ ʥʝ-

ʨʘʚʝʥʩʪʚ (ʝʩʣʠ ʘ>b, ʪʦ b<ʘ).  

 ɼʝʪʠ ʚʠʜʷʪ, ʯʪʦ ʝʩʣʠ ʢʨʫʞʢʦʚ ʠ ʪʨʝʫʛʦʣʴ-

ʥʠʢʦʚ ʧʦʨʦʚʥʫ (ʨʠʩ.1), ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʂʨʫʞʢʦʚ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

(3+2=5), ʘ ʪʘʢʞʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩʪʦʣʴʢʦ, 

ʩʢʦʣʴʢʦ ʢʨʫʞʢʦʚ (5=3+2). ɽʩʣʠ ʞʝ ʇʨʝʜʤʝʪʦʚ 

ʥʝ ʧʦʨʦʚʥʫ (ʨʠʩ.2), ʪʦ ʦʜʥʠʭ - ʙʦʣʴʰʝ (3 + 1>3), 

ʘ ʜʨʫʛʠʭ ʤʝʥʴʰʝ (3<3 + 1).  

 
 ʈʠʩ.1 ʈʠʩ.2 
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 ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʝʡʩʪʚʠʡ ʚ 

ʧʨʝʜʝʣʘʭ 100, 1000 ʠ 1000000, ʫʧʨʘʞʥʝʥʠʷ ʥʘ 

ʩʨʘʚʥʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʯʠʩʣʘ ʜʘʶʪʩʷ ʥʘ ʥʦʚʦʤ 

ʯʠʩʣʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝ-

ʩʪʚʦ ʯʠʩʝʣ ʠ ʟʥʘʢʦʚ ʜʝʡʩʪʚʠʡ ʚ ʚʳʨʘʞʝʥʠʷʭ.  

 ʉʨʘʚʥʠʚʘʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʧʝʮʠʘʣʴʥʦ ʧʦ-

ʜʦʙʨʘʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʠ ʯʠʩʣʘ, ʥʘʧʨʠʤʝʨ: 

17+0 ʠ 17, 19-0 ʠ 19, 7-1 ʠ 7, 0: 5 ʠ 0, ʩ+1 ʠ ʩ, ʩ: 

1 ʠ ʩ ʠ ʪ.ʧ., ʫʯʘʱʠʝʩʷ ʥʘʢʘʧʣʠʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ 

ʦʙ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ ʜʝʡʩʪʚʠʡ, ʛʣʫʙʞʝ ʦʩʦʟʥʘʶʪ 

ʢʦʥʢʨʝʪʥʳʡ ʩʤʳʩʣ ʜʝʡʩʪʚʠʡ. ʋʧʨʘʞʥʝʥʠʷ ʥʘ 

ʩʨʘʚʥʝʥʠʝ ʚʳʨʘʞʝʥʠʡ ʠ ʯʠʩʣʘ ʟʘʢʨʝʧʣʷʶʪ ʫʤʝ-

ʥʠʷ ʯʠʪʘʪʴ ʚʳʨʘʞʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘ-

ʙʦʪʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ.  

 ʉʨʘʚʥʠʪʴ ʜʚʘ ʚʳʨʘʞʝʥʠʷ, ʟʥʘʯʠʪ, ʩʨʘʚ-

ʥʠʪʴ ʠʭ ʟʥʘʯʝʥʠʷ. ʉʨʘʚʥʝʥʠʝ ʚʳʨʘʞʝʥʠʡ ʚʧʝʨ-

ʚʳʝ ʚʢʣʶʯʘʝʪʩʷ ʫʞʝ ʚ ʢʦʥʮʝ ʠʟʫʯʝʥʠʷ ʩʣʦʞʝ-

ʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 10, ʘ ʟʘʪʝʤ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʜʝʡʩʪʚʠʡ ʚʦ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʭ ʵʪʠ 

ʫʧʨʘʞʥʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʫʯʘʱʠʤʩʷ. ʅʘʧʨʠʤʝʨ, ʥʘʜʦ ʩʨʘʚʥʠʪʴ ʉʫʤʤʳ: 

6+4 ʠ 6+3. ʋʯʝʥʠʢ ʨʘʩʩʫʞʜʘʝʪ ʪʘʢ: ʧʝʨʚʘʷ 

ʩʫʤʤʘ ʨʘʚʥʘ 10, ʚʪʦʨʘʷ-9, 10 ʙʦʣʴʰʝ, ʯʝʤ 9, 

ʟʥʘʯʠʪ, ʩʫʤʤʘ ʯʠʩʝʣ 6 ʠ 4 ʙʦʣʴʰʝ, ʯʝʤ ʩʫʤʤʘ 

ʯʠʩʝʣ 6 ʠ 3. ʕʪʦ ʨʘʩʩʫʞʜʝʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʚ ʟʘ-

ʧʠʩʷʭ:  

 
 ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʝʡʩʪʚʠʡ ʚ ʜʨʫʛʠʭ ʢʦʥʮʝʥ-

ʪʨʘʭ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʩʨʘʚʥʝʥʠʝ ʚʳʨʘʞʝʥʠʡ 

ʫʩʣʦʞʥʷʶʪʩʷ: ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʳ-

ʨʘʞʝʥʠʷ, ʫʯʘʱʠʤʩʷ ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ 

ʚʩʪʘʚʠʪʴ ʚ ʦʜʥʦ ʠʟ ʚʳʨʘʞʝʥʠʡ ʧʦʜʭʦʜʷʱʝʝ 

ʯʠʩʣʦ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʝʨʥʳʝ ʨʘʚʝʥʩʪʚʘ 

ʠʣʠ ʥʝʨʘʚʝʥʩʪʚʘ; ʧʨʦʚʝʨʠʪʴ, ʚʝʨʥʳʝ ʣʠ ʨʘʚʝʥ-

ʩʪʚʘ (ʥʝʨʘʚʝʥʩʪʚʘ) ʜʘʥʳ, ʥʝʚʝʨʥʳʝ ʠʩʧʨʘʚʠʪʴ, 

ʠʟʤʝʥʠʚ ʟʥʘʢ ʦʪʥʦʰʝʥʠʷ ʠʣʠ ʯʠʩʣʦ ʚ ʦʜʥʦʤ ʠʟ 

ʚʳʨʘʞʝʥʠʡ; ʩʦʩʪʘʚʠʪʴ ʠʟ ʜʘʥʥʳʭ ʚʳʨʘʞʝʥʠʡ 

ʚʝʨʥʳʝ ʨʘʚʝʥʩʪʚʘ ʠʣʠ ʚʝʨʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ. 

ʉʘʤʠ ʚʳʨʘʞʝʥʠʷ ʧʦʜʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ, ʩʨʘʚʥʠʚʘʷ ʚʳʨʘʞʝʥʠʷ, ʫʯʘʱʠʝʩʷ 

ʥʘʙʣʶʜʘʣʠ ʩʚʦʡʩʪʚʘ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʡʩʪʚʠʡ. 

ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʫʩʪʘʥʦʚʠʣʠ ʩ ʧʦʤʦ-

ʱʴʶ ʚʳʯʠʩʣʝʥʠʡ, ʯʪʦ ʩʫʤʤʘ 60+40 ʙʦʣʴʰʝ 

ʩʫʤʤʳ 60+30, ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʩʨʘʚʥʠʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʘʛʘʝʤʳʝ ʵʪʠʭ ʩʫʤʤ, ʠ ʜʝʪʠ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʝʨʚʳʝ ʩʣʘʛʘʝʤʳʝ ʚ ʵʪʠʭ ʩʫʤ-

ʤʘʭ ʦʜʠʥʘʢʦʚʳʝ, ʘ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʧʝʨʚʦʡ 

ʩʫʤʤʝ ʙʦʣʴʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʡ. ʄʥʦʛʦ ʨʘʟ, ʧʦʜ-

ʤʝʯʘʷ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ, ʫʯʘʱʠʝʩʷ ʧʨʠʭʦʜʷʪ ʢ 

ʦʙʦʙʱʝʥʠʶ ʠ ʟʘʪʝʤ ʩʚʦʠ ʟʥʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʚʳʨʘʞʝʥʠʡ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʩʝʭ ʢʦʥ-

ʮʝʥʪʨʦʚ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʩʨʘʚʥʝʥʠʝ ʯʠʩʝʣ ʠ ʚʳ-

ʨʘʞʝʥʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʧʦʥʷʪʠʡ ʦ ʨʘʚʝʥʩʪʚʘʭ ʷ ʥʝʨʘʚʝʥ-

ʩʪʚʘʭ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ ʦ 

ʥʫʤʝʨʘʮʠʷ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʷʭ, ʘ 

ʪʘʢʞʝ ʚʳʨʘʙʦʪʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ.  

 ʅʝʨʘʚʝʥʩʪʚʘ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʠʜʘ: ʭ+3<7, 

10-ʭ>5, ʭ-4>12, 72: ʭ<36 ʚʚʦʜʷʪʩʷ ʚʦ II ʢʣʘʩʩʝ. 

ɿʘʨʘʥʝʝ ʚʝʜʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʜʛʦʪʦʚʠ-

ʪʝʣʴʥʘʷ ʨʘʙʦʪʘ: ʚʢʣʶʯʘʶʪʩʷ ʫʧʨʘʞʥʝʥʠʷ, ʚ ʢʦ-

ʪʦʨʳʭ ʧʝʨʝʤʝʥʥʘʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʝ ʙʫʢʚʦʡ, ʘ 

"ʦʢʦʰʝʯʢʦʤ" (ʢʚʘʜʨʘʪʦʤ), ʥʘʧʨʠʤʝʨ: Ǐ >0, 

6+4> Ǐ, 7+ Ǐ <10 ʠ ʪ.ʜ. ʋʯʘʱʠʤʩʷ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʦʜʦʙʨʘʪʴ ʪʘʢʦʝ ʯʠʩʣʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʝʨ-

ʥʫʶ ʟʘʧʠʩʴ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʘʢʠʭ ʫʧʨʘʞʥʝ-

ʥʠʡ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʧʦʙʫʞʜʘʪʴ ʜʝʪʝʡ ʢ ʧʦʜʩʪʘ-

ʥʦʚʢʝ ʨʘʟʣʠʯʥʳʭ ʯʠʩʝʣ; ʥʘʧʨʠʤʝʨ, ʚ ʥʝʨʘʚʝʥ-

ʩʪʚʝ Ǐ >0 ʤʦʞʥʦ ʧʦʜʩʪʘʚʠʪʴ ʯʠʩʣʦ 1 (1>Ǐ), 

ʤʦʞʥʦ 2 (2>Ǐ), ʤʦʞʥʦ ɿ (3>Ǐ) ʠ ʪ.ʜ. ʇʦʩʣʝ ʪʦʛʦ 

ʢʘʢ ʥʘʟʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʯʠʩʝʣ, ʧʦʣʝʟʥʦ ʦʙʦʙ-

ʱʠʪʴ ʥʘʙʣʶʜʝʥʠʷ.  

 ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦ II ʢʣʘʩʩʝ, ʥʘʧʨʠʤʝʨ, ʥʝ-

ʨʘʚʝʥʩʪʚʦ ʭ+3<10, ʫʯʘʱʠʝʩʷ ʧʫʪʝʤ ʧʦʜʙʦʨʘ 

ʥʘʭʦʜʷʪ, ʧʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʙʫʢʚʳ ʭ ʟʥʘʯʝ-

ʥʠʝ ʩʫʤʤʳ ʭ+3 ʤʝʥʴʰʝ, ʯʝʤ 10. ɺ ʢʘʞʜʦʤ ʪʘ-

ʢʦʤ ʟʘʜʘʥʠʠ ʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʯʠʩʝʣ - ʟʥʘʯʝ-

ʥʠʡ ʧʝʨʝʤʝʥʥʦʡ. ʋʯʝʥʠʢʠ ʧʦʜʩʪʘʚʣʷʶʪ ʟʥʘʯʝ-

ʥʠʷ ʙʫʢʚʳ ʚ ʚʳʨʘʞʝʥʠʝ, ʚʳʯʠʩʣʷʶʪ ʟʥʘʯʝʥʠʝ 

ʚʳʨʘʞʝʥʠʷ ʠ ʩʨʘʚʥʠʚʘʶʪ ʝʛʦ ʩ ʟʘʜʘʥʥʳʤ ʯʠʩ-

ʣʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʨʘʙʦʪʳ ʚʳʙʠʨʘʶʪ ʟʥʘ-

ʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʘʥʥʦʝ ʥʝʨʘ-

ʚʝʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ.  

 ʊʝʨʤʠʥʳ "ʨʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ", "ʨʝʰʝ-

ʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ" ʥʝ ʚʚʦʜʷʪʩʷ ʚ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʘʭ, ʧʦʩʢʦʣʴʢʫ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʛʨʘʥʠ-

ʯʠʚʘʶʪʩʷ ʧʦʜʙʦʨʦʤ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝ-

ʥʠʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʝʪʩʷ ʚʝʨ-

ʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ.  

 ʇʦʟʜʥʝʝ ʚ ʫʧʨʘʞʥʝʥʠʷʭ ʩ ʥʝʨʘʚʝʥʩʪʚʘʤʠ 

ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʥʝ ʜʘʶʪʩʷ, ʫʯʘʱʠʝʩʷ 

ʩʘʤʠ ʧʦʜʙʠʨʘʶʪ ʠʭ. ʊʘʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʯʠ-

ʪʝʣʷ.  

 ʄʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴ ʜʝʪʝʡ ʩ ʪʘʢʠʤ ʧʨʠʝ-

ʤʦʤ ʧʦʜʙʦʨʘ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʥʝʨʘʚʝʥ-

ʩʪʚʝ. ʇʫʩʪʴ ʜʘʥʦ ʥʝʨʘʚʝʥʩʪʚʦ 7Ĭk<70. ʉʥʘʯʘʣʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʧʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ k ʜʘʥʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ 70 (ʧʨʠ k=10). ʏʪʦʙʳ ʧʨʦ-

ʠʟʚʝʜʝʥʠʝ ʙʳʣʦ ʤʝʥʴʰʝ, ʯʝʤ 70, ʩʣʝʜʫʝʪ ʤʥʦ-

ʞʠʪʝʣʴ ʙʨʘʪʴ ʤʝʥʴʰʝ, ʯʝʤ 10. ʋʯʘʱʠʝʩʷ ʚʳ-

ʧʦʣʥʷʶʪ ʧʦʜʩʪʘʥʦʚʢʫ ʯʠʩʝʣ 9, 8 ʠ ʪ.ʜ. ʜʦ ʥʫʣʷ, 

ʚʳʯʠʩʣʷʶʪ ʠ ʩʨʘʚʥʠʚʘʶʪ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʚʳʨʘʞʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤ (70) ʠ ʥʘʟʳʚʘʶʪ ʦʪ-

ʚʝʪ.  

 ʋʧʨʘʞʥʝʥʠʷ ʩ ʥʝʨʘʚʝʥʩʪʚʘʤʠ ʟʘʢʨʝʧʣʷʶʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʥʘʚʳʢʠ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ 

ʫʩʚʦʝʥʠʶ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ʅʘʧʨʠʤʝʨ, 

ʧʦʜʩʪʘʚʣʷʷ ʨʘʟʣʠʯʥʳʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʤ-

ʧʦʥʝʥʪʦʚ, ʜʝʪʠ ʥʘʢʘʧʣʠʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ ʦʙ 



Spirit time ˉ2(2)  17 

ʠʟʤʝʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʡʩʪʚʠʡ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɿʜʝʩʴ ʫʪʦʯʥʷʶʪʩʷ ʟʥʘʥʠʷ ʜʝʪʝʡ ʦ ʢʦʥʢʨʝʪʥʦʤ 

ʩʤʳʩʣʝ ʢʘʞʜʦʛʦ ʜʝʡʩʪʚʠʷ (ʪʘʢ, ʧʦʜʩʪʘʚʣʷʷ ʟʥʘ-

ʯʝʥʠʷ ʚʳʯʠʪʘʝʤʦʛʦ, ʜʝʪʠ ʫʙʝʞʜʘʶʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʚʳʯʠʪʘʝʤʦʝ ʥʝ ʙʦʣʴʰʝ ʫʤʝʥʴʰʘʝʤʦʛʦ ʠ 

ʪ.ʧ.). ʇʦʜʙʠʨʘʷ ʟʥʘʯʝʥʠʷ ʙʫʢʚʳ ʚ ʥʝʨʘʚʝʥʩʪʚʘʭ 

ʠ ʨʘʚʝʥʩʪʚʘʭ ʚʠʜʘ: 5+ʭ=5, 5-ʭ=5; 10Ĭʭ=10, 

10Ĭʭ<10, ʫʯʘʱʠʝʩʷ ʟʘʢʨʝʧʣʷʶʪ ʟʥʘʥʠʷ ʦʩʦʙʳʭ 

ʩʣʫʯʘʝʚ ʚʳʯʠʩʣʝʥʠʡ. ʈʘʙʦʪʘʷ ʩ ʥʝʨʘʚʝʥʩʪʚʘʤʠ, 

ʫʯʘʱʠʝʩʷ ʟʘʢʨʝʧʣʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʝʨʝ-

ʤʝʥʥʦʡ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʢ ʨʝʰʝʥʠʶ ʥʝʨʘ-

ʚʝʥʩʪʚʘ ʚ IV ʢʣʘʩʩʝ.  

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʚ I-III  ʢʣʘʩ-

ʩʘʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʧʝʨʚʦʡ ʩʪʝ-

ʧʝʥʠ ʩ ʦʜʥʠʤ ʥʝʠʟʚʝʩʪʥʳʤ ʚʠʜʘ:  

 
 ʅʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ ʩʥʘʯʘʣʘ ʥʘʭʦʜʷʪ ʧʦʜ-

ʙʦʨʦʤ, ʘ ʧʦʟʜʥʝʝ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ 

ʜʝʡʩʪʚʠʡ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʦʧʨʝʜʝ-

ʣʷʶʪ ʤʝʪʦʜʠʢʫ ʨʘʙʦʪʳ ʥʘʜ ʫʨʘʚʥʝʥʠʷʤʠ.  
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ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17.4.3.02-85 "ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʦʭʨʘʥʝ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ". 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʛʨʷʟʥʝʥʠʝ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʤʝʨʦʧʨʠʷʪʠʷ, ʛʨʫʥʪ, ʟʘʱʠʪʘ, ʨʝʢʫʣʴʪʠʚʘ-
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Abstract:  

This article describes the problem of environmental pollution by oil products. Measures are pro-

vided to reduce contamination of pollutants in the ground. And reduction of their impact in accordance 

with GOST 17.4.3.02-85 "Conservation of nature: Soils: Requirements for the protection of the fertile 

soil layer during excavation work". 
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ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ. 

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ-

ʛʨʷʟʥʷʶʪ ʚʩʝ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʘʪ-

ʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʯʚʫ. 

ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʵʪʦ ʫʛʣʝʚʦ-

ʜʦʨʦʜʳ, ʩʝʨʦʚʦʜʦʨʦʜ, ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ, ʜʠʦʢ-

ʩʠʜ ʩʝʨʳ ʠ ʘʟʦʪ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦ-

ʜʠʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʝʝ ʢʦʤ-

ʧʦʥʝʥʪʦʚ. ʆʩʥʦʚʥʳʤʠ ʚʳʙʨʦʩʘʤʠ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ (ʅʇɿ) ʚ ʘʪ-

ʤʦʩʬʝʨʫ ʷʚʣʷʶʪʩʷ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʩʝʨʥʠʩʪʳʡ 

ʛʘʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʯʠʩʪʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʦ-

ʣʫʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ - ʢʠʩ-

ʣʳʭ ʛʫʜʨʦʥʦʚ, ʱʝʣʦʯʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚʦʜʘ, 

ʟʘʛʨʷʟʥʸʥʥʘʷ ʥʝʬʪʴʶ, ʩʦʣʷʤʠ, ʩʝʨʥʠʩʪʳʤʠ ʩʦ-

ʝʜʠʥʝʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʘʭʦʜʷ-

ʱʠʝʩʷ ʚ ʩʳʨʦʡ ʥʝʬʪʠ ʚ ʚʠʜʝ ʧʨʠʤʝʩʝʡ, ʦʪʚʦ-

ʜʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʩʝʪʴ ʢʘʥʘʣʠʟʘʮʠʠ. ʅʦ ʢʘʢ 

ʥʠ ʩʦʚʝʨʰʝʥʥʘ ʙʳʣʘ ʙʳ ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ, ʚʩʝ 

ʨʘʚʥʦ, ʚ ʩʙʨʘʩʳʚʘʝʤʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʦʧʘ-

ʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʦʧʘʩʥʳʝ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚʝʱʝʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʳ ʚ ʨʘʡʦ-

ʥʘʭ ʨʘʟʤʝʱʝʥʠʷ ʅʇɿ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʘ ʟʘʛʨʷʟ-

ʥʷʝʪʩʷ ʷʜʦʚʠʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʨʘʜʠʫʩʝ ʜʦ 

ʪʨʝʭ ʢʠʣʦʤʝʪʨʦʚ ʠ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 60-80 ʩʤ. ɺ 

ʢʠʣʦʤʝʪʨʦʚʦʡ ʟʦʥʝ ʦʪ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʦʯʚʫ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʬʦʥʦ-

ʚʳʭ ʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ. ʂʦʥ-

ʮʝʥʪʨʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʧʨʝʚʳ-

ʰʘʪʴ ʇɼʂ ʚ ʩʦʪʥʠ ʨʘʟ. ɺʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ ʥʘ 

ʟʜʦʨʦʚʴʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʅʇ, ʧʦʚʳʰʘʝʪ 
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ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʪʝʣʴ-

ʥʦʡ, ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚ-

ʥʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ; ʉʥʠʞʘʝʪ ʠʤʤʫʥʠʪʝʪ; ɺʳ-

ʟʳʚʘʝʪ ʙʦʣʝʟʥʠ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ, 

ʨʝʚʤʘʪʠʟʤ; ʋʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ʌʘʢʪʠʯʝʩʢʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʛʨʫʥʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʨʦʜ ʟʦʥʳ 

ʘʵʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʣʦ-

ʱʘʜʢʠ ʠʟʳʩʢʘʥʠʡ. ʍʘʨʘʢʪʝʨ ʟʘʛʨʷʟʥʝʥʠʷ - ʥʝ-

ʦʜʥʦʨʦʜʥʳʡ, ʢʘʢ ʚ ʧʣʘʥʝ, ʪʘʢ ʠ ʧʦ ʛʣʫʙʠʥʝ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʚ ʛʨʫʥʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 6043,62 ʤʛ/ʢʛ. ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʚ ʧʦʯʚʝ ʩʦʩʪʘʚʣʷʝʪ - 28882 ʤʛ/ʢʛ. ʄʠʥʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʩʦʩʪʘʚʣʷʝʪ 72 ʤʛ/ʢʛ 

ʤʝʪʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦ-

ʱʘʜʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʠʟʫ-

ʘʣʴʥʦ ʭʘʨʘʢʪʝʨ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʧʣʝʥʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥ-

ʪʦʚʳʭ ʚʦʜ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ ʜʦʩʪʠʛʘʶʪ 

ʚʝʣʠʯʠʥʳ 2213 ʤʛ/ʜʤ3, ʤʠʥʠʤʘʣʴʥʘʷ - 1762 

ʤʛ/ʜʤ3. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝ-

ʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 1931,60 ʤʛ/ʣ. ʇʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚʩʷ ʧʣʦʱʘʜʢʘ ʦʪ-

ʥʝʩʝʥʘ ʢ ʦʜʥʦʤʫ ʫʯʘʩʪʢʫ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʜʦʧʫ-

ʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ ʢʘʢ 

ʜʦ ʛʣʫʙʠʥʳ 3,5 ʤ, ʪʘʢ ʠ ʜʦ ʛʣʫʙʠʥʳ 9 ʤ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚʩʷ ʧʣʦʱʘʜʢʘ ʦʪʥʝʩʝʥʘ ʢ 

ʦʜʥʦʤʫ ʫʯʘʩʪʢʫ. ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʧʘʩʥʦʩʪʠ ʧʦ ʇɼʂ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝʤ 

>100. ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳ (ʧʦʯʚʳ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ) ʦʮʝʥʠʚʘʝʪʩʷ 

ʢʘʢ çʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʘʷè. ʇʦ ʩʪʝʧʝʥʠ ʟʘʱʠ-

ʱʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʟʘʱʠ-

ʱʝʥʥʳʤ, ʷʚʣʷʶʪʩʷ ʘʛʝʥʪʦʤ ʧʝʨʝʥʦʩʘ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʘ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. 

ʇʨʠ ʦʙʨʘʪʥʦʡ ʟʘʩʳʧʢʝ ʧʘʟʫʭ, ʙʣʘʛʦʫʩʪʨʦʡ-

ʩʪʚʝ ʧʣʦʱʘʜʢʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʟʘʨʳʚʘʪʴ ʥʝʧʨʠ-

ʛʦʜʥʳʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʠ ʠʟʜʝʣʠʷ. ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʛʨʫʥʪʘ ʩʣʝʜʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫ-

ʱʝʩʪʚʫʶʱʫʶ ʜʦʨʦʞʥʫʶ ʩʝʪʴ, ʥʝ ʧʦʚʨʝʞʜʘʷ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʠ ʜʨʝʚʝʩʥʦ- ʢʫʩʪʘʨʥʠʢʦʚʫʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʣʘʥʠʨʦʚʦʯ-

ʥʳʭ ʨʘʙʦʪ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʧʦ-

ʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠ-

ʤʘʪʴ ʠ ʩʢʣʘʜʠʨʦʚʘʪʴ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʦʤ 

ʤʝʩʪʝ.  

ʉʥʷʪʠʝ ʠ ʦʭʨʘʥʫ ʧʣʦʜʦʨʦʜʥʦʛʦ ʧʦʯʚʝʥ-

ʥʦʛʦ ʩʣʦʷ ʥʘʜʣʝʞʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 17.4.3.03-85 

"ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʦʭʨʘʥʝ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ"; ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ "ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ" ʠ ɻʆʉʊ 17.4.3.02-85 "ʆʭʨʘʥʘ ʧʨʠ-

ʨʦʜʳ. ʇʦʯʚʳ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʧʣʦʜʦʨʦʜ-

ʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʤʣʷʥʳʭ 

ʨʘʙʦʪ". ʉʦʛʣʘʩʥʦ ɿʝʤʝʣʴʥʦʤʫ ʢʦʜʝʢʩʫ, çʆʩ-

ʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, 

ʩʥʷʪʠʠ, ʭʨʘʥʝʥʠʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳè (ʫʪʚ. ʇʦʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 

23.02.94ˉ140); ʇʨʠʢʘʟʫ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ 

ʠ ʈʦʩʢʦʤʟʝʤʘ ʦʪ 22.12.1995 ˉ525/67 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʆʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʦ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʩʥʷʪʠʠ, ʩʦʭʨʘʥʝʥʠʠ ʠ ʨʘʮʠʦ-

ʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ 

ʧʦʯʚʳè, ʦʙʷʟʘʪʝʣʴʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʜʣʝ-

ʞʠʪ ʚʩʷ ʧʣʦʱʘʜʴ ʚʨʝʤʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʦʪ-

ʚʦʜʘ. 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʢʣʶ-

ʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. ʊʝʭʥʠ-

ʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ 

ʧʦʜʛʦʪʦʚʢʫ ʟʝʤʝʣʴ ʢ ʠʭ ʧʦʩʣʝʜʫʶʱʝʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʫʣʴʪʠʚʠʨʫʝ-

ʤʦʛʦ ʩʣʦʷ, ʧʣʘʥʠʨʦʚʢʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʢʦ-

ʩʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʥʘʥʝʩʝʥʠʝ ʧʦʯʚ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦ-ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʨʦʜ. ɺ ʭʦʜʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʙʫʜʫʪ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʥʘʨʫʰʝʥʥʳʭ ʟʝ-

ʤʝʣʴ, ʫʜʦʙʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʨʝʣʴʝʬʫ, 

ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʢʦʪʦ-

ʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʩʣʦʞʝʥ ʧʦʨʦʜʘʤʠ, ʧʨʠʛʦʜ-

ʥʳʤʠ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ; 

- ʧʣʘʥʠʨʦʚʢʘ ʫʯʘʩʪʢʦʚ ʥʘʨʫʰʝʥʥʳʭ ʟʝ-

ʤʝʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʠ ʠʩʢʣʶʯʘʶʱʫʶ ʨʘʟ-

ʚʠʪʠʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʦʣʟʥʝʡ 

ʧʦʯʚʳ; 

- ʥʘʥʝʩʝʥʠʝ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ. 

ʄʦʱʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥ-

ʥʦʛʦ ʩʣʦʷ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʧʨʦʝʢʪʝ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʟʳʩʢʘʥʠʡ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʭʘʨʘʢʪʝʨʘ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʪʠʧʘ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17.4.3.02-85, ʥʘ ʫʯʘʩʪʢʘʭ, 

ʟʘʥʷʪʳʭ ʣʝʩʦʤ, ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ ʤʦʱ-
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ʥʦʩʪʴʶ ʤʝʥʝʝ 10 ʩʤ ʥʝ ʩʥʠʤʘʝʪʩʷ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʫʯʘʩʪʢʦʚ ʩ ʤʦʱʥʦʩʪʴʶ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ 

ʧʦʯʚʳ ʤʝʥʝʝ 10 ʩʤ, ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ 

ʵʪʘʧʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

ʎʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ - ʚ ʢʦ-

ʨʦʪʢʠʡ ʩʨʦʢ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʝʭʥʦʛʝʥʥʳʡ ʩʫʙ-

ʩʪʨʘʪ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʵʨʦʟʠʠ, ʦʙʝʩʧʝ-

ʯʠʚ ʙʳʩʪʨʦʝ ʟʘʜʝʨʥʝʥʠʝ ʩʫʙʩʪʨʘʪʘ. ʇʨʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝ ʦʟʝʣʝʥʝʥʠʷ ʧʦʩʝʚʦʤ ʪʨʘʚ. ɹʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʙʳʯʥʦ ʧʦʜʣʝʞʠʪ 

ʧʣʦʱʘʜʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʧʦʜʚʝʨʛʰʘ-

ʷʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ ʜʨʫ-

ʛʠʤ ʚʠʜʘʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʦʯʚʫ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚ-

ʣʪ̫ʴʩʷ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʵʪʘʧʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʛʦ 

ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʳʡ ʫʯʘ-

ʩʪʦʢ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʥʝʩʝʥʘ ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ 

ʩʝʤʝʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ, 

ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ 

ʤʫʣɹʯʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ. 

ʇʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ ʟʘʱʠʪʘ ʧʦʯʚ. 

ʇʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ - ʩʠ-

ʩʪʝʤʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʵʨʦʟʠ-

ʦʥʥʦʦʧʘʩʥʳʭ ʟʝʤʣʷʭ ʥʘʩʯʠʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʧʨʠʝʤʦʤ, ʧʨʠʤʝʥʷʝʤʳʭ ʩ ʫʯʝʪʦʤ ʭʘ-

ʨʘʢʪʝʨʘ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʪʠʧʘ ʠ 

ʚʠʜʘ ʵʨʦʟʠʠ, ʨʝʣʴʝʬʘ, ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʚʦ-

ʜʦʧʨʦʯʥʦʩʪʠ ʠ ʚʝʪʨʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚ. ʂ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚ-

ʥʳʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʤ ʤʝ-

ʨʦʧʨʠʷʪʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

- ʢʦʥʪʫʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ - ʧʨʦʚʦʜʠʪʩʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʢʣʦʥʦʚʦʛʦ 

ʩʪʦʢʘ. ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʢʨʫʧ-

ʥʳʭ ʠ ʧʨʘʚʠʣʴʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ; 

- ʛʣʫʙʦʢʘʷ ʚʩʧʘʰʢʘ ʠʣʠ ʚʩʧʘʰʢʘ ʩ ʧʦʯʚʦ-

ʫʛʣʫʙʣʝʥʠʝʤ - ʙʦʣʝʝ 22ʩʤ, ʯʝʨʝʜʫʝʪʩʷ ʩ ʦʙʳʯ-

ʥʦʡ (ʥʘ 20-22ʩʤ) ʯʝʨʝʟ 2-3 ʛʦʜʘ. ɻʣʫʙʦʢʘʷ ʙʝʟ-

ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʩʷ ʜʦ 

50ʩʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ; 

- ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ ʩ ʩʦʭʨʘʥʝ-

ʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʨʥʠ - ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʟʘʜʝʨʞʘʥʠʝ ʩʥʝʛʘ, ʥʘʢʦʧʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʧʨʦʪʠʚ ʨʘʩʧʳʣʝʥʠʷ ʧʦʯʚʳ ʠ ʥʘ 

ʟʘʱʠʪʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʦʪ ʚʳʜʫʚʘʥʠʷ. ʆʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ-ʛʣʫʙʦʢʦʨʳʭʣʠ-

ʪʝʣʷʤʠ ʠ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ- ʧʣʦʩʢʦʨʝʟʘʤʠ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ (ʦʪʚʘʣʴʥʦ-ʙʝʟʦʪʚʘʣʴ-

ʥʫʶ) ʚʩʧʘʰʢʫ ʧʨʠʤʝʥʷʶʪ ʥʘ ʩʢʣʦʥʘʭ ʩ ʥʝʙʦʣʴ-

ʰʠʤ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ, ʥʘ ʦʜʥʦʩʪʦʨʦʥ-

ʥʠʭ ʩʢʣʦʥʘʭ, ʪʘʤ ʛʜʝ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʣʝʡ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʙʝʟʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʯʚ; 

- ʩʦʟʜʘʥʠʝ ʥʘ ʟʷʙʠ ʠ ʧʘʨʘʭ ʚ ʵʨʦʟʠʦʥʥʦ-

ʦʧʘʩʥʳʝ ʧʝʨʠʦʜʳ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʚʩʧʘʰ-

ʢʦʡ ʟʷʙʠ ʠ ʧʦʜʲʝʤʦʤ ʧʘʨʘ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʛʦ 

ʥʘʥʦʨʝʣʴʝʬʘ: ʙʦʨʦʟ, ʚʘʣʠʢʦʚ, ʧʨʝʨʳʚʠʩʪʳʭ ʙʦ-

ʨʦʟʜ, ʣʫʥʦʢ, ʤʠʢʨʦʣʠʤʘʥʦʚ; 

- ʧʦʣʦʩʥʦʝ ʨʳʭʣʝʥʠʝ, ʱʝʣʝʚʘʥʠʝ, ʢʨʦʪʦʚʘ-

ʥʠʝ ʧʦʯʚ; 

- ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʝ; 

- ʣʝʩʦʥʘʩʘʞʜʝʥʠʝ ʠ ʧʨ. 

ɺ ʮʝʣʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʨʝʜʳ ʧʦ ʢʨʠʪʝʨʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ (2-ʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ) ʚ ʧʨʝʜʝʣʘʭ 

ʧʣʦʱʘʜʢʠ ʠʟʳʩʢʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʥʳʤ. 

ʌʘʢʪʦʨ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʦ-

ʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʠ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʢʘʪʝʛʦʨʠʝʡ çʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʘʷè. 

ʍʘʨʘʢʪʝʨ ʫʱʝʨʙʘ - ʚʦʩʧʦʣʥʠʤ ʪʦʣʴʢʦ ʩ ʧʦʤʦ-

ʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

É ʀ.ʅ. ɻʦʥʯʘʨʦʚ, ɽ.ɺ. ɺʦʣʦʜʠʥʘ, ɽ.ɸ. ʇʦ-

ʧʦʚʘ, ɼ.ʉ.ʃʶʙʠʤʳʡ, 2017 
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ʉʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʨʛʘ-

ʥʠʟʫʝʤʳʡ ʚ ʚʦʝʥʥʦʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ, 

ʚʢʣʶʯʘʝʪ ʧʦʤʠʤʦ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʚʳʩʦʢʦʦʙʨʘʟʦʚʘʥʥʳʭ, ʬʠʟʠʯʝʩʢʠ ʨʘʟʚʠ-

ʪʳʭ ʤʦʣʦʜʳʭ ʦʬʠʮʝʨʦʚ [1. c. 29]. ɺ ʚʦʝʥʥʦʤ 

ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ (ɺɺʋɿʝ) ʩʦʟʜʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ ʜʣʷ ʢʫʨʩʘʥʪʦʚ, ʠ 

ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʢʦʤʘʥʜʦʚʘʥʠʷ ʚʳʩʰʝʛʦ 

ʚʦʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷĚ ʢʦʤʘʥʜʠʨʦʚ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʚʩʝʛʦ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ï ʨʘʟʚʠʪʠʝ, ʚʦʩʧʠʪʘʥʠʝ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʙʦʝʚʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʢʫʨʩʘʥʪʦʚ. ʕʪʦʡ ʟʘʜʘʯʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʯʠʥʝʥ ʠ ʪʘʢʦʡ ʩʪʠʣʴ ʞʠʟʥʠ, ʢʦʪʦʨʳʡ ʷʚ-

ʣʷʣʩʷ ʙʳ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦ-

ʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ (ɿʆɾ). ɼʣʷ ʯʝʛʦ ʥʝʦʙʭʦ-

ʜʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʡʩʪʚʠʡ ʠ ʪʘʢʠʭ ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʢ: 

ʋʪʨʝʥʥʷʷ ʬʠʟʠʯʝʩʢʘʷ ʟʘʨʷʜʢʘ (ʋʌɿ), ʢʦʪʦ-

ʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠ-

ʟʠʯʝʩʢʦʡ ʪʨʝʥʠʨʦʚʢʠ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ. ʆʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʧʨʠʚʝʜʝʥʠʶ ʦʨʛʘ-

ʥʠʟʤʘ ʧʦʩʣʝ ʩʥʘ ʚ ʙʦʜʨʦʝ ʩʦʩʪʦʷʥʠʝ, ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʩʧʦʨʷʜʢʘ ʜʥʷ ʠ 

ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ 10 ʤʠʥ ʧʦʩʣʝ ʧʦʜʲʝʤʘ ʝʞʝ-

ʜʥʝʚʥʦ ʢʨʦʤʝ ʚʳʭʦʜʥʳʭ ʠ ʧʨʘʟʜʥʠʯʥʳʭ ʜʥʝʡ. 

ɽʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ï 30-50 ʤʠʥ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ.  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʋʌɿ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦʜ-

ʥʳʝ ʧʨʦʮʝʜʫʨʳ (ʦʙʣʠʚʘʥʠʝ ʠʣʠ ʦʙʪʠʨʘʥʠʝ ʚʦ-

ʜʦʡ, ʦʙʪʠʨʘʥʠʝ ʩʥʝʛʦʤ). ʏʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʉʣʝʜʫʶʱʠʡ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʫʥʢʪ ï ʵʪʦ 

ʫʪʨʝʥʥʠʡ ʦʩʤʦʪʨ. ʆʥ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʘʥʜʠ-

ʨʘʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʤʦʪʨ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ɺɺʋɿʝ ʫʜʝʣʷʝʪʩʷ 

ʩʧʦʨʪʠʚʥʦʡ ʨʘʙʦʪʝ. ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠ 

ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʢʫʨʩʘʥʪʦʚ, ʦʨʛʘʥʠʟʘ-

ʮʠʶ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʜʦʩʫʛʘ ʚʦʝʥʥʦʩʣʫʞʘ-

ʱʠʭ [7. c. 76].  

ʉʧʦʨʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʝʥʠ-

ʨʦʚʢʫ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ. ɽʝ ʮʝʣʴʶ 
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ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʱʝʡ ʠ ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʦʝʥ-

ʥʦʩʣʫʞʘʱʠʭ, ʟʘʢʨʝʧʣʝʥʠʷ ʚʦʝʥʥʦ-ʧʨʠʢʣʘʜ-

ʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ. ɺ 

ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʢʠ ʢʫʨʩʘʥʪʳ, ʠʩʧʦʣʴʟʫʷ ʧʦ-

ʣʫʯʝʥʥʳʝ ʥʘ ʟʘʥʷʪʠʷʭ ʟʥʘʥʠʷ, ʨʘʟʚʠʚʘʶʪ ʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʫʶʪ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʚʳʧʦʣ-

ʥʷʶʪ ʢʦʤʧʣʝʢʩʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦ-

ʚʠʪʝʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ [5. c. 48]. 

ʈʝʟʫʣʴʪʘʪʳ ʩʧʦʨʪʠʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʤʳ 

ʥʘʙʣʶʜʘʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʦʨʪʠʚʥʳʭ 

ʧʨʘʟʜʥʠʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʚʦʩʧʠʪʘʥʠʷ ʠʥ-

ʪʝʨʝʩʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘ-

ʥʪ̫ʠʷʭ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ [2. c.12, 

3. c.25]. ʉʧʦʨʪʠʚʥʳʝ ʧʨʘʟʜʥʠʢʠ ʠʤʝʶʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʡ ʨʘʟʚʠʚʘʶʱʠʡ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ 

ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ɺʦʝʥʥʦʩʣʫʞʘ-

ʱʠʝ ʩʘʤʠ ʚʳʙʠʨʘʣʠ ʚʠʜ ʩʦʩʪʷʟʘʥʠʡ ʧʦ 

ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʠʥʪʝʨʝʩʘʤ (ʨʫʢʦʧʘʰ-

ʥʳʡ ʙʦʡ, ʤʥʦʛʦʙʦʨʴʝ, ʛʠʨʝʚʦʡ ʩʧʦʨʪ, ʣʳʞʥʳʝ 

ʛʦʥʢʠ, ʣʝʛʢʘʷ ʘʪʣʝʪʠʢʘ, ʘʨʤʨʝʩʪʣʠʥʛ, ʙʘʩʢʝʪ-

ʙʦʣ, ʚʦʣʝʡʙʦʣ, ʬʫʪʙʦʣ, ʪ. ʜ.), ʥʦ ʪʘʢʞʝ ʧʨʦʚʦ-

ʜʷʪʩʷ ʚʠʜʳ, ʛʜʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ 100% ʣʠʯ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʢʫʨʩʘʥʪʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʧʦʜʪʷ-

ʛʠʚʘʥʠʝ, ʙʝʛ ʥʘ ʨʘʟʣʠʯʥʳʝ ʜʠʩʪʘʥʮʠʠ ʠ ʪ.ʜ.). 

ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʪʘʚʠʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ, ʜʫʭʦʚʥʦ-ʥʨʘʚ-

ʩʪʚʝʥʥʦʡ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ [6. c. 222]. 

ɺʘʞʥʝʡʰʠʤʠ ʠʟ ʵʪʠʭ ʟʘʜʘʯ ʷʚʣʷʣʠʩʴ: ʮʝ-

ʣʦʩʪʥʦʝ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʣʠʯʥʦʩʪʴʶ; ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʬʠʟʠʯʝʩʢʠ ʟʜʦʨʦʚʦʡ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʢʣʶ-

ʯʝʥʘ ʚ ʧʨʦʮʝʩʩ ʧʦʩʪʦʷʥʥʦʛʦ ʩʘʤʦʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ, ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦ-

ʷʚʣʝʥʠʷ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ; ʦʨʛʘʥʠʟʘʮʠʷ ʘʢ-

ʪʠʚʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʦʪʜʳʭʘ ʠ ʦʙʱʝʥʠʷ 

ʢʫʨʩʘʥʪʦʚ [4. c.135]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʩʩʦʚʳʝ ʬʠʟʢʫʣʴ-

ʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʷʚʣʷ-

ʣʠʩʴ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢ ʟʘʥʷʪʠʷʤ ʬʠʟʢʫʣʴ-

ʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʘʢʪʠʚʥʦʛʦ 

ʦʪʜʳʭʘ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʦʯʠʱʝʥʠʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ.  

ʈʘʩʪʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʘʤʠ ʧʦʯʚ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʞʠʟʥʠ, ʩʧʦʩʦʙ-

ʥʦʩʪʴʶ ʨʘʩʪʠ ʥʘ ʥʠʟʢʦʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ. ʆʥʠ 

ʜʦʣʞʥʳ ʚʳʜʝʣʷʪʴ ʚ ʧʦʯʚʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʚʳʭ ʵʢʩʩʫʜʘʪʦʚ (ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʨʦʩʪʳʝ 

ʩʘʭʘʨʘ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʬʣʘʚʦʥʦʠʜʳ ʠ ʜʨ.), ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʨʠʟʦʩʬʝʨʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, 

ʠ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʵʢʟʦʬʝʨʤʝʥʪʳ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚ ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʳ, ʦʯʠʱʝʥʠʝ, ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ, ʥʠʟʢʦ ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ, 

ʥʝʬʪʴ. 

 

ɸnnotation 

The article analyzes the methods of cleaning oil-contaminated soils in modern conditions. 

Plants used for biological reclamation of soils contaminated with oil and oil products must have the 

following properties: a long period of life, the ability to grow on low-fertile soils, which is especially 

important for northern regions. They should provide a large amount of root exudates (amino acids, sim-

ple sugars, polysaccharides, flavonoids, etc.) that stimulate the development of rhizosphere microbiota 

and synthesize exoenzymes that transform contaminants into less toxic compounds. 

Key words: methods, purification, oil contaminated soils, low-fertile soils, oil. 

 

ʀʟʚʝʩʪʝʥ ʵʬʬʝʢʪ ʨʝʤʝʜʠʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʚʳʱʝʣʦʯʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ 

ʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʡ - ʢʫʢʫʨʫʟʳ ʠ ʵʩʧʘʨʮʝʪʘ 

ʧʨʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʜʦ 2 

ʚʝʩ.%. ʇʨʠ ʵʪʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʝʨʦʩʠʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʣʶʪʘʥʪʦʚ ʯʝʨʝʟ 18 ʜʥʝʡ ʩʥʠʞʘ-

ʣʦʩʴ ʥʘ 55-90%, ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʣʦʞʥʳʭ ʫʛʣʝ-

ʚʦʜʦʨʦʜʥʳʭ ʩʤʝʩʝʡ ʥʘ 15-95% ʯʝʨʝʟ 40-100 

ʜʥʝʡ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʘ ʩʪʠʤʫʣʷʮʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʫʛʣʝʚʦ-

ʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʦʙʱʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ. [1] 

ʊʘʢʞʝ ʜʣʷ ʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʷʛʠʣʴ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʠ 

ʙʘʨʭʘʪʮʳ ʧʨʷʤʦʩʪʦʷʯʠʝ, ʚ ʩʚʷʟʠ ʩ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ ʠʭ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢ ʥʝʬʪʷʥʳʤ ʫʛʣʝʚʦ-

ʜʦʨʦʜʘʤ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʨʠʟʦʩʬʝʨʳ 

ʫʩʠʣʠʚʘʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ. 
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ɿʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʴʶ (3%) ʧʨʠʚʦʜʠʣʦ ʢ ʨʘʟʚʠ-

ʪʠʶ ʤʠʢʦʨʠʟʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʢʦʨʥʷʭ ʜʷʛʠʣʷ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ, ʘ ʩʦʚʤʝʩʪʥʳʝ ʧʦʩʝʚʳ ʢʫʣʴʪʫʨ 

ʧʨʠʚʦʜʠʣʠ ʢ ʧʦʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʠ ʥʘ 

40% - 55%, ʩ ʚʳʨʘʞʝʥʥʦʡ ʛʠʧʝʨʘʢʢʫʤʫʣʷʮʠʝʡ 

ʙʝʥʟʘʧʠʨʝʥʘ. [2] 

ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʢʨʠʥʠʥʛ ʨʘʩʪʝ-

ʥʠʡ ʩʝʤʝʡʩʪʚ ʟʣʘʢʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ ʢʨʝʩʪʦʮʚʝʪ-

ʥʳʭ ʥʘ ʧʨʝʜʤʝʪ ʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥ-

ʥʳʭ ʟʝʤʝʣʴ (ʩ ʫʨʦʚʥʝʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ 180 ʛ/ʢʛ) ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʢʦʪʦʣʝʨʘʥʪʥʦʝ ʨʘʩʪʝʥʠʝ ï ʧʣʝ-

ʚʝʣ. ʇʨʝʜʣʦʞʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʬʠ-

ʪʦʤʝʣʠʦʨʘʮʠʠ ʥʝʬʪʝʰʣʘʤʘ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʠ-

ʤʝʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʦʨʪ-ʤʘʩʩʳ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʜʠ-

ʥʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʠ ʨʘʩʪʝʥʠʡ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʩʫʤʤʘʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʫʛʣʝ-

ʚʦʜʦʨʦʜʘʤʠ ʥʘ 90%, ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʯʚ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʦʨʛʘʥʠʟʤʘʤ ʨʘʟʥʦʛʦ ʪʨʦʬʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʥʘ 100%.[3] 

ʆʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʮʝʦʣʠʪ-

ʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʳ ʊʘʪʘʨʩʪʘʥʘ ʥʘ ʩʦʜʝʨʞʘ-

ʥʠʝ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʧʦʯʚʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʩʪ-

ʥʳʡ ʮʝʦʣʠʪ ʘʢʪʠʚʥʦ ʩʦʨʙʠʨʫʝʪ ʪʦʧʣʠʚʥʳʝ ʫʛ-

ʣʝʚʦʜʦʨʦʜʳ ï ʚ 2-5 ʨʘʟ ʠʥʪʝʥʩʠʚʥʝʝ ʩʦʨʙʮʠʠ 

ʧʦʨʦʜʳ ʉʐɸ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʮʝʦ-

ʣʠʪʘ, ʧʦ ʧʨʠʯʠʥʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʩʦʩʪʘʚʝ ʤʝʩʪ-

ʥʳʭ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʚʳʩʦʢʦʜʠʩ-

ʧʝʨʩʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ɺʥʝʩʝʥʠʝ 

ʤʝʩʪʥʦʛʦ ʮʝʦʣʠʪʘ (5%) ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʚ 1,2-

3,7 ʨʘʟ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʱʝʣʦʯʝʥ-

ʥʦʛʦ ʯʝʨʥʦʟʝʤʘ, ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 2%. ʕʬʬʝʢʪ ʨʝʤʝʜʠʘʮʠʠ ʦʮʝʥʠʚʘʣʩʷ ʧʦ 

ʛʦʨʦʭʫ ʠ ʦʚʩʫ ʩ ʚʥʝʩʝʥʠʝʤ ʪʫʬʦʚ.[4] 

ʊʘʢʞʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʳ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʚʳʱʝʣʦ-

ʯʝʥʥʦʛʦ ʯʝʨʥʦʟʝʤʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʩ 

ʧʦʣʣʶʪʘʥʪʘʤʠ ʚ ʚʠʜʝ ʩʤʝʩʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʩʨʝʜʥʝʡ ʠ ʣʝʛʢʦʡ ʥʝʬʪʷʥʳʭ ʬʨʘʢʮʠʡ, ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʳ 

ʤʝʩʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʥʝʩʝ-

ʥʠʝ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʳ ʚ ʧʦʯʚʫ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʤʝʣʠʦʨʘʥʪʘ ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʜʝʛʠʜʨʦʛʝʥʘʟʥʫʶ ʠ ʫʨʝʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʦʢʠʩʣʷʶʱʠʭ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʅʘʠʙʦʣʴʰʘʷ ʙʠʦʘʢʪʠʚʥʦʩʪʴ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʯʝʨʥʦʟʝʤʘ ʚʳ-

ʷʚʣʝʥʘ ʧʦʜ ʙʦʙʦʚʳʤ ʨʘʩʪʝʥʠʝʤ ʵʩʧʘʨʮʝʪ, ʘ 

ʚʥʝʩʝʥʠʝ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʳ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʢʦʨʥʝʡ ʵʩʧʘʨʮʝʪʘ ʚ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ ʜʦ 185%. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʦʙʦʠʭ ʤʝʣʠʦʨʘʥʪʦʚ - 25% ʮʝʦʣʠʪʘ ʠ 

ʵʩʧʘʨʮʝʪʘ ʦʢʘʟʘʣʦ ʩʠʥʝʨʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ: ʢʦʣʠʯʝʩʪʚʦ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʨʝʘʟʥʫʶ ʠ ʜʝ-

ʛʠʜʨʦʛʝʥʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʙʠʦʠʥʜʠʢʘʮʠʠ ʠ ʬʠʪʦ-

ʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ, ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʟʘʛʨʷʟʥʝʥʠʷ 

ʊʄ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʚʦʟ-

ʤʦʞʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ 

ʦʯʠʩʪʢʠ ʟʝʤʝʣʴ ʦʪ ʧʦʣʣʶʪʘʥʪʦʚ. ʇʨʠ ʚʳʙʦʨʝ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʘʛ-

ʨʦʧʨʠʝʤʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʧʦʯʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ 

ʩʚʦʡʩʪʚʘ ʟʝʤʝʣʴ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʚʠʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʣʶʪʘʥʪʦʚ ʧʦ ʛʦʨʠʟʦʥʪʫ ʧʦʯʚʳ, ʵʢʦʥʦʤʠʯ-

ʥʦʩʪʴ ʘʛʨʦʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦ-

ʨʦʚ. ʇʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʩʪʝʥʠʷ ʘʤʘʨʘʥʪ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝ-

ʚʦʡ ʩʠʩʪʝʤʦʡ ʠ ʦʙʲʝʤʥʦʡ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩ-

ʩʦʡ, ʠʤʝʶʱʝʡ ʮʝʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ ʜʣʷ ʩʠʜʝʨʘʮʠʠ ʧʦʯʚ. ʆʧʨʝʜʝʣʝʥʳ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʩʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʧʦʨʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʛʣʠʥ ʠ 

ʪʫʬʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʢ ʧʦʣʣʶʪʘʥʪʘʤ ʠ ʫʣʫʯʰʘʶʱʠʭ ʩʪʨʫʢʪʫʨʫ 

ʠ ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʥʪʝʨʝʩ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ ʮʝʦʣʠ-

ʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʬʠʪʦʨʝʤʝʜʠʘʥʪʦʚ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʊʄ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ.[5] 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ. ʉ ʮʝʣʴʶ ʫʩʢʦʨʝʥʠʷ 

ʦʯʠʩʪʢʠ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʟʝʤʝʣʴ ʚʳʩʝʚʘʣʠ 

ʦʜʥʦʣʝʪʥʶʶ ʢʫʣʴʪʫʨʫ ʘʤʘʨʘʥʪʘ ʚ ʩʤʝʩʠ ʩ ʮʝʦ-

ʣʠʪʦʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,8-1 ʪ/ʛʘ ʠ ʚ ʬʘʟʝ ʥʘʯʘʣʘ 

ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʨʘʩʪʝʥʠʷ ʩʢʘʰʠʚʘʣʠ ʠ ʟʘʧʘ-

ʭʠʚʘʣʠ ʧʦʯʚʫ. 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʩʝʚ 

ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʡ ʪʨʘʚʦʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ 50-60 % ʙʦʙʦʚʳʭ ʨʘʩ-

ʪʝʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʟʘʧʘʰʢʦʡ ʚ ʬʘʟʝ ʮʚʝ-

ʪʝʥʠʷ.[6] 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʎʝʥʪʨʦʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʉʆ ï ɸʣʘʥʠʷ (ʛ. ɺʣʘʜʠʢʘʚʢʘʟ), 

ʘ ʪʘʢʞʝ ʂʦʤʧʣʝʢʩʥʳʤ ʅʀʀ ʈɸʅ (ʛ. ɻʨʦʟʥʳʡ) 

ʥʘ ʫʯʘʩʪʢʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʘʤʠ. ʍʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʠ ʚ ɻʦʨʩʢʦʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ɸʛʨʘʨʥʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʤʘʨʘʥʪʘ ʥʘ ʟʘ-

ʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ ʠ ʟʘʧʘʰʢʘ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ ʚ 

ʥʘʯʘʣʝ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʦʯʠʱʘʝʪ ʧʦʯʚʫ ʦʪ 

ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʂ ʤʦʤʝʥʪʫ ʵʪʦʡ ʬʘʟʳ 

ʨʘʟʚʠʪʠʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʭʦʨʦʰʘʷ ʤʘʩʩʘ, ʘ ʟʘ-



Spirit time ˉ2(2)  25 

ʜʝʣʢʘ ʝʸ ʚ ʧʦʯʚʫ ʚʤʝʩʪʝ ʩ ʯʘʩʪʠʯʥʦ ʩʦʟʨʝʚ-

ʰʠʤʠ ʩʝʤʝʥʘʤʠ (ʢʦʪʦʨʳʝ ʚʟʦʡʜʫʪ ʥʘ ʩʣʝʜʫʶ-

ʱʠʡ ʛʦʜ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʜʦʩʪʘʪʦʯ-

ʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʭ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʠ 

ʩʥʠʞʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ. ʇʨʠ ʧʦʜʩʝʚʝ ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʧʨʦʮʝʩʩ ʩʥʠʞʝ-

ʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʪʘʢ ʢʘʢ 

ʙʦʙʦʚʳʝ ʪʨʘʚʳ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʦʨʙʝʥʪʘʤʠ 

ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʢʦʣʦʛʠ-

ʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʠ ʟʘʧʘʩʦʚ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʦʪ ʘʛʨʦ-

ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚʳ. ʆʩʦʙʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʤʥʦʛʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴ-

ʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʙʦʚʳʭ ʠ ʘʤʘʨʘʥʪʘ, ʦʢʘʟʳ-

ʚʘʝʪ ʧʦʚʳʰʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. ʊʦʢʩʠ-

ʯʝʩʢʠʝ ʧʦʯʚʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦ-

ʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʚʥʝʩʝʥʠʝ ʮʝʦʣʠʪʦʚ 

ʩʦ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ, ʚʤʝʩʪʝ ʩ ʩʝʤʝʥʘʤʠ ʘʤʘ-

ʨʘʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʦʯʝʥʴ ʦʪʟʳʚʯʠʚʘ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. ʇʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 24 ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝ ʪʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ, 

ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʩʝʚ ʘʤʘʨʘʥʪʘ ʩʦʚʤʝʩʪʥʦ ʩ 

ʮʝʦʣʠʪʦʤ, ʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʧʨʦʠʟʚʦʜʠʣʠ 

ʚʳʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʙʦ-

ʙʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ 

ʩ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʤʠ ʛʣʠʥʘʤʠ ɸʣʘʥʠʪ (ʈʉʆ-

ɸ) ʠ ʕʨʝʜʚʠʪ (ʈʖʆ).[7] 

 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʊʄ ʩ ʚʥʝʩʝʥʠʝʤ ʮʝʦʣʠʪʦʚ ʠ ʧʦʩʝʚʦʤ ʘʤʘʨʘʥʪʘ ʠ ʙʦʙʦʚʳʭ 

ʪʨʘʚ  

ɺʘʨʠʘʥʪʳ ʦʧʳʪʦʚ 
ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʥʝʬʪʠ, % 

ʉʦʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚ ʚ ʤʛ/ʢʛ ʧʦʯʚʳ 

ʅʝʬʪʝʧʨʦʜʫʢʪʦʚ 
ʉʚʠʥʮʘ, 

Pb 
ʂʦʙʘʣʴʪʘ,Co 

ʋʯʘʩʪʦʢ, ʟʘʛʨʷʟʥʝʥʥʳʡ 

ʥʝʬʪʴʶ ï ʢʦʥʪʨʦʣʴ ʙʝʟ ʧʦ-

ʩʝʚʘ ʪʨʘʚ 

8,6 3,2 ʪʳʩ. 12,08 5,86 

ʇʦʩʝʚ ʘʤʘʨʘʥʪʘ 3,2 1,4 ʪʳʩ. 5,24 2,82 

ʇʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʙʦʚʳʭ ʜʦ 

50-60% 

2,4 0,8 2,16 1,47 

ʇʦʩʝʚ ʘʤʘʨʘʥʪʘ ʩ ʘʣʘʥʠʪʦʤ 

0,3-0,5 ʪ/ʛʘ 
2,6 0,6 1,82 1,64 

ʇʦʩʝʚ ʘʤʘʨʘʥʪʘ ʩ ʘʣʘʥʠʪʦʤ 

0,8-1,0 ʪ/ʛʘ ʩ ʟʘʧʘʰʢʦʡ ʚ 

ʬʘʟʝ ʮʚʝʪʝʥʠʷ 

1,5 0,3 1,82 1,64 

ʇʦʩʝʚ ʘʤʘʨʘʥʪʘ ʩ ʘʣʘʥʠʪʦʤ 

0,8-1,0 ʪ/ʛʘ ʩ ʟʘʧʘʰʢʦʡ ʚ 

ʬʘʟʝ ʥʘʯʘʣʘ ʩʦʟʨʝʚʘʥʠʷ ʩʝ-

ʤʷʥ + ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʙʦʚʳʭ ʜʦ 

50-60% 

0,6 0,2 0,92 1,26 

ʇʦʩʝʚ ʘʤʘʨʘʥʪʘ ʩ ʵʨʝʜʚʠʪʦʤ 

0,3-0,5 ʪ/ʛʘ 
2,7 0,7 1,89 1,68 

ʇʦʩʝʚ ʘʤʘʨʘʥʪʘ ʩ ʵʨʝʜʚʠʪʦʤ 

0,8-1,0 ʪ/ʛʘ ʩ ʟʘʧʘʰʢʦʡ ʚ 

ʬʘʟʝ ʮʚʝʪʝʥʠʷ 

1,6 0,4 1,87 1,65 

ʇʦʩʝʚ ʘʤʘʨʘʥʪʘ ʩ ʵʨʝʜʚʠ-

ʪʦʤ 0,8-1,0 ʪ/ʛʘ ʩ ʟʘʧʘʰʢʦʡ ʚ 

ʬʘʟʝ ʥʘʯʘʣʘ ʩʦʟʨʝʚʘʥʠʷ ʩʝ-

ʤʷʥ + ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʙʦʚʳʭ ʜʦ 

50-60% 

0,7 0,3 0,95 1,29 

 

ʇʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 1 ʢʛ ʥʘ ʛʝʢʪʘʨ, ʘʤʘʨʘʥʪ ʩʧʦʩʦʙʝʥ ʜʘʪʴ ʙʦʣʝʝ 3 ʪʦʥʥ ʩʝʤʷʥ. ʉʣʝʜʦʚʘ-
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ʪʝʣʴʥʦ, ʚʤʝʩʪʝ ʩ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʚ ʧʦʯʚʫ ʧʦʧʘ-

ʜʘʝʪ 1/8 ʯʘʩʪʴ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʚʝʛʝʪʠʨʫʶʪ ʚʤʝ-

ʩʪʝ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʛʦʜ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʝʤʝʥʘ ʘʤʘʨʘʥʪʘ ʦʯʝʥʴ 

ʤʝʣʢʠʝ (ʤʘʩʩʘ 1000 ʰʪʫʢ ï 0,5-0,6 ʛ), ʚʳʩʝʚ ʠʭ 

ʩ ʠʟʤʝʣʴʯʝʥʥʳʤ ʮʝʦʣʠʪʦʤ ʫʣʫʯʰʘʝʪ ʩʳʧʫ-

ʯʝʩʪʴ, ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʤʝʩʠ ʥʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʴ ʩʨʝʜʳ ʚ ʩʝʤʝʥʥʦʤ ʣʦʞʝ. 

ʀʟ ʙʦʙʦʚʳʭ ʪʨʘʚ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʥʘʰʠ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ, ʥʘʠʙʦʣʝʝ ʚʳʩʦ-

ʢʠʤʠ ʩʦʨʙʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢ ʪʦʢʩʠ-

ʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʦʙʣʘʜʘʶʪ ʢʣʝʚʝʨ, ʣʶʮʝʨʥʘ, 

ʵʩʧʘʨʮʝʪ, ʚʷʟʝʣʴ, ʜʦʥʥʠʢ, ʢʦʪʦʨʳʝ ʚʳʩʝʚʘʣʠ ʧʦ 

4 ʢʛ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʣʘʢʦʙʦʙʦʚʦʡ ʩʤʝʩʠ ʩʦʩʪʘʚʠʣʦ 35 ʢʛ/ʛʘ.[8] 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 

1) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʦʚ ʩʥʠʞʘʝʪʩʷ ʩ 3,2 ʪʳʩ. ʜʦ 0,2 ʤʛ/ʢʛ ʩʫ-

ʭʦʡ ʧʦʯʚʳ, ʘ ʪʘʢʠʝ ʊʄ ʢʘʢ ʩʚʠʥʝʮ ʩ 12,08 ʜʦ 

0,92 ʤʛ/ʢʛ, ʘ ʢʦʙʘʣʴʪ ʩ 5,86 ʜʦ 1,26 ʤʛ/ʢʛ. ʇʨʠ 

ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʠ ʧʘʜʘʝʪ ʩ 8,6 ʜʦ 0,6 %. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʛʣʠʥ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʶʪ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʝ 

ʛʣʠʥʳ ʠ ʪʫʬʳ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʦʪʦʨʳʭ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʚʙʣʠʟʠ ʨʝʤʝʜʠʠʨʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʤʘʨʘʥʪʘ 

ʜʣʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʤʠ ʛʣʠʥʘʤʠ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʦʩʝʚʦʤ ʙʦʙʦʚʳʭ ʪʨʘʚ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʩ 3,2 ʪʳʩ. ʜʦ 0,2 ʤʛ/ʢʛ ʩʫʭʦʡ ʧʦʯʚʳ, ʘ 

ʪʘʢʞʝ ʊʄ - ʩʚʠʥʝʮ ʩ 12,08 ʜʦ 0,92 ʤʛ/ʢʛ, ʢʦ-

ʙʘʣʴʪ ʩ 5,86 ʜʦ 1,26 ʤʛ/ʢʛ. ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʥʝʬʪʠ ʧʘʜʘʝʪ ʩ 8,6 ʜʦ 0,6%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʛʣʠʥ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʨʘʩʰʠʨʷʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʦʭʚʘʪ ʨʝʤʝʜʠʠʨʫʝʤʳʭ ʧʦʯʚ.[10] 
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ENGINEERING SCIENCE 
 

 ʋɼʂ681  

ɼʆʄɸʐʅʀʁ ɸʈʍʀɺ ɺ ʎʀʌʈɸʍ 
 

 ʇʘʪʨʘʣʴ ɸʣʴʙʝʨʪ ɺʣʘʜʠʤʠʨʦʚʠʯ 

 ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ,  

 ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

 ʠʥʩʪʠʪʫʪ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʠʢʠ ʨʘʟʚʝʜʢʠ 

 ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ.  

  

 ɸʥʥʦʪʘʮʠʷ.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʬʘʚʠʪ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ 4-ʩʝʛ-

ʤʝʥʪʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ. ʅʘʯʝʨʪʘʥʠʷ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ 4-ʭʩʝʛʤʝʥʪ-

ʥʳʭ ʮʠʬʨʦʚʳʭ ʬʦʨʤʘʪʦʚ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʜʫʨʛ ʢ 

ʜʨʫʛʫ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʫʛʣʦʚʳʤ ʦʙʟʦʨʦʤ ʟʥʘʢʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʢʦʚ 

ʥʘ ʦʩʥʦʚʝ 4-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʥʘʠʣʫʯʰʝʝ ʨʘʟʣʠ-

ʯʝʥʠʝ ʠ ʦʧʦʟʥʘʥʠʝ ʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʘʙʣʦ ʜʣʷ ʙʳʪʦʚʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ, ʩʝʛʤʝʥʪʥʳʡ ʬʦʨʤʘʪ, ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʥʘʢʘ, 

ʧʨʦʩʪʦʝ ʥʘʯʝʨʪʘʥʠʝ ʟʥʘʢʘ, ʩʣʦʞʥʦʝ ʥʘʯʝʨʪʘʥʠʝ ʟʥʘʢʘ.  

 

HOME ARCHIVE AT A GLANCE  

 
Patral' Albert Vladimirovich  

 

Annotation.  

The article discusses the digital alphabet characters based on the 4-segment digital format. Alternate 

characters based on the 4-segment digital formats let you arrange them parallel to DURG to a friend 

with the same angular size characters. The use of characters based on the 4-segment format can be 

applied where required the best distinction and identification of them, including creating new designs 

scoreboard electronic watches. 

Keywords: digital signs, segment format, resolving power of the mark, the simple inscription of 

the mark, complex font character.  

 

 ʎʠʬʨʦʚʳʝ ʟʥʘʢʠ (ʨʠʩ.1ʙ), ʬʦʨʤʠʨʫʝʤʳʝ 

ʥʘ ʦʩʥʦʚʝ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ (ʨʠʩ.1ʘ) ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʯʠʩʣʦʤ ɻ ʣʝʤʝʥʪʦʚ ʦʪʦʙ-

ʨʘʞʝʥʠʷ [1, ʩ.91].  

 

 
 ʈʠʩ.1. 7-ʩʝʛʤʝʥʪʥʳʡ ʬʦʨʤʘʪ (ʘ) ʠ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ (ʙ). 

 

 ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʠʣʠ ʪʨʝʭ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ ʠʟ ʵʣʝ-

ʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷ-

ʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʧʨʝʜʝʣʷʶʪ ʥʝʚʳʩʦʢʫʶ ʨʘʟ-

ʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʯʝʨʪʘʥʠʷ ʟʥʘʢʦʚ. 

ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʟʥʘ-

ʢʘʭ ʥʘ ʦʩʥʦʚʝ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠʟ-ʟʘ 

ʙʦʣʴʰʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʩʪʨʝʤʠʣʠʩʴ ʩʦ-

ʢʨʘʪʠʪʴ. ʋʣʫʯʰʠʪʴ ʨʘʟʣʠʯʝʥʠʝ ʟʥʘʢʦʚ, ʘ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʭ ʦʧʦʟʥʘʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝ-

ʨʝʭʦʜ ʟʥʘʢʦʚ ʥʘ ʯʝʪʳʨʝʭʩʝʛʤʝʥʪʥʦʝ ʦʪʦʙʨʘʞʝ-

ʥʠʝ (ʨʠʩ.2ʘ, ʨʠʩ.2ʙ). ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʥʘʯʝʨʪʘʥʠʷʭ ʟʥʘʢʦʚ ʫʚʝʣʠʯʠʚʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʳʡ ʫʛʣʦʚʦʡ ʨʘʟʤʝʨ [2] ʠʭ, ʫʣʫʯʰʘʝʪ 

ʨʘʟʣʠʯʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʟʥʘʢʦʚ [3]. ʇʨʠ 

ʧʝʨʝʭʦʜʝ ʥʘ ʥʘʠʤʝʥʴʰʠʡ ʬʦʨʤʘʪ ʩʝʛʤʝʥʪʥʦʛʦ 
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ʠʥʜʠʢʘʪʦʨʘ, ʨʘʚʥʳʡ ʬʦʨʤʘʪʫ (ʨʠʩ.1ʘ) ʠʟ ʥʠʞ-

ʥʠʭ ʠʣʠ ʚʝʨʭʥʠʭ ʵʣʝʤʝʥʪʦʚ 7-ʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ (ʨʠʩ.2ʘ) ʧʦʣʫʯʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙ-

ʨʘʞʘʪʴ ʟʥʘʢʠ (ʨʠʩ.2ʙ) ʩ ʵʬʬʝʢʪʠʥʳʤ ʫʛʣʦʚʳʤ 

ʨʘʟʤʝʨʦʤ, ʨʘʚʥʳʡ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʛʣʦʚʦʤʫ 

ʨʘʟʤʝʨʫ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ [2]. 

 

 
 ʈʠʩ.2. 4-ʩʝʛʤʝʥʪʥʳʡ ʬʦʨʤʘʪ (ʘ) ʠ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ (ʙ). 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ 7-ʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ ʢ 4-ʩʝʛʤʝʥʪʥʦʤʫ ʬʦʨʤʘʪʫ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʩʣʝʞʝʥʠʷ ʟʘ ʫʨʦʚʥʝʤ ʩʠʛʥʘʣʘ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʦʙʲʝʢʪʘ.  

 4-ʭʩʝʛʤʝʥʪʥʳʡ ʬʦʨʤʘʪ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦ-

ʠʪʴ ʫʩʣʦʚʥʦ ʦʜʥʦʟʥʘʢʦʤʝʩʪʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʩ 

ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʨʘʟʨʷʜʘʤʠ, ʧʨʠʯʝʤ ʬʦʨʤʘʪ ʠʥ-

ʜʠʢʘʪʦʨʘ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʦʫʛʦʣʴ-

ʥʫʶ ʬʦʨʤʫ, ʥʦ ʠ ʦʢʨʫʛʣʫʶ. ʌʦʨʤʘʪʳ ʫʩʣʦʚʥʦ 

ʦʜʥʦʟʥʘʢʦʤʝʩʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʯʝʪʳʨʝ ʨʘʟ-

ʨʷʜʘ ʧʨʷʤʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.3 

(00 ʯʘʩ 00 ʤʠʥ ʠ 03 ʯʘʩʘ 40 ʤʠʥ). ʌʦʨʤʘʪʳ 

ʫʩʣʦʚʥʦ ʦʜʥʦʟʥʘʢʦʤʝʩʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʯʝ-

ʪʳʨʝ ʨʘʟʨʷʜʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.4 

(00 ʯʘʩ 00 ʤʠʥ, 01 ʯʘʩʘ 38 ʤʠʥ ʠ 14 ʯʘʩ 20 ʤʠʥ). 

 

 
ʈʠʩ.3. ʅʘʯʝʨʪʘʥʠʝ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʪʦʚ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ 

 ʠ ʦʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʦʚ. 

 

 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ [4] 4-ʩʝʛʤʝʥʪʥʳʭ ʬʦʨʤʘʪʦʚ ʠʥʜʠʢʘ-

ʪʦʨʘ (ʨʠʩ.4), ʩʚʦʙʦʜʥʦʝ ʧʦʣʝ ʠʭ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʜʣʷ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʧʦʨʪʨʝʪʳ ʦʙʣʘʜʘʪʝʣʝʡ ʠʤʝʥʥʳʭ ʯʘʩʦʚ ʠ ʜʨ. 

ʘʪʨʠʙʫʪʳ).  

  
 ʈʠʩ.4. ʊʘʙʣʦ ʠʥʜʠʚʘʠʜʫʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʯʘʩʦʚ  

 

 ʅʘ ʪʘʙʣʦ ʵʣʝʢʪʨʦʥʳʭ ʯʘʩʦʚ (ʨʠʩ.4) ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʯʝʪʳʨʝ ʬʦʨʤʘʪʘ, ʦʢʨʘʰʝʥʥʳʝ ʚ ʜʚʘ 
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ʮʚʝʪʘ ʜʣʷ ʣʫʯʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʧʦʣʦʞʝ-

ʥʠʷ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʩʝʛʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʤʫ ʨʘʟʨʷʜʫ. ʏʘʩʦʚʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ 

ʦʪʦʙʨʘʞʝʥʳ ʜʚʫʤʷ ʨʘʟʨʷʜʘʤʠ ʤʝʥʴʰʠʤʠ ʨʘʟ-

ʤʝʨʘʤʠ ʬʦʨʤʘʪʦʚ. ʄʠʥʫʪʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝ-

ʤʝʥʠ ʦʪʦʙʨʘʞʝʥʳ ʜʚʫʤʷ ʨʘʟʨʷʜʘʤʠ ʙʦʣʴʰʠʤʠ 

ʨʘʟʤʝʨʘʤʠ ʬʦʨʤʘʪʦʚ. ʉʪʘʨʰʠʝ ʨʘʟʨʷʜʳ ʯʘʩʦ-

ʚʳʭ ʠ ʤʠʥʫʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ (ʢʨʘʩʥʳʡ 

ʮʚʝʪ) ʦʪʦʙʨʘʞʝʥʳ ʤʝʥʴʰʠʤʠ ʬʦʨʤʘʪʘʤʠ. 

ʄʣʘʜʰʠʝ ʨʘʟʨʷʜʳ ʯʘʩʦʚʳʭ ʠ ʤʠʥʫʪʥʳʭ ʠʥʪʝʨ-

ʚʘʣʦʚ ʚʨʝʤʝʥʠ (ʟʝʣʝʥʳʡ ʮʚʝʪ) ʦʪʦʙʨʘʞʝʥʳ 

ʙʦʣʴʰʠʤʠ ʬʦʨʤʘʪʘʤʠ. ʈʘʟʨʷʜʳ ʫʢʨʫʧʥʸʥʥʳʭ 

ʬʦʨʤʘʪʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʠʤʝʥʥʳʭ ʯʘʩʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʦʢʨʘʰʝʥʳ ʦʜʥʠʤ ʮʚʝʪʦʤ (ʨʠʩ.5, 18 ʯʘʩ 

57ʤʠʥ). 

 

 
 ʈʠʩ.5. ʕʣʝʢʪʨʦʥʥʳʝ ʯʘʩʳ ï ʬʦʥʘʨʴ: 20 ʯʘʩʦʚ 20 ʤʠʥʫʪ. 

 

 ʅʘʩʪʦʣʴʥʳʝ ʜʦʤʘʰʥʠʝ ʠʤʝʥʥʳʝ ʯʘʩʳ, ʚʳ-

ʧʦʣʥʝʥʥʳʝ ʥʘ ʩʚʝʪʦʜʠʦʜʘʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʬʦ-

ʥʘʨʷ (ʨʠʩ.5). ɺ ʨʝʞʠʤʝ ʠʥʜʠʢʘʮʠʠ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ (ʨʠʩ.5, ʟʘʧʠʩʴ 20 ʯʘʩ 20 

ʤʠʥ, ʩʧʨʘʚʘ) ʪʦʢ ʧʠʪʘʥʠʷ ʩʚʝʪʦʜʠʦʜʦʚ ʦʛʨʘʥʠ-

ʯʝʥ. ɺ ʨʝʞʠʤʝ ʬʦʥʘʨʷ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʜ-

ʢʣʶʯʝʥ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʨʘʙʦʪʳ ʩʚʝʪʦʜʠ-

ʦʜʦʚ (ʨʠʩ.5 ï ʩʣʝʚʘ).  
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 ʈʠʩ.6. ɼʚʫʭʨʘʟʨʷʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩ ʠʥʜʠʢʘʮʠʝʡ ʚʦʟʨʘʩʪʘ ʦʙʣʘʜʘʪʝʣʷ 

 ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʘʙʣʦ. 

  


