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ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʈʦʩʩʠʠ ʠ ɻʝʨʤʘʥʠʠ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʚʫʟʘʭ ʈʌ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 09.03.03 çʇʨʠʢʣʘʜʥʘʷ 

ʠʥʬʦʨʤʘʪʠʢʘè. ɹʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʜʝʣʠ ʥʝʤʝʮʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʛʨʘʤʤ 

ʙʘʢʘʣʘʚʨʠʘʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʦʣʦʥʩʢʘʷ ʜʝʢʣʘʨʘʮʠʷ, ʜʚʫʭʧʨʝʜʤʝʪʥʳʡ ʙʘʢʘʣʘʚʨʠʘʪ, ʜʫʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ/  

 

SYSTEM OF BASIC INDICATORS BACHELOR PROGRAMS IN GERMANY AND RUSSIA  

Mitrofanova I.P., Simonyan M.S. 

Article consists of a system of basic indicators that characterize the Bachelor in Germany and 

Russia, and are looking for the differences between them. Criteria analysis revealed a series of factors, of 

the least popular. On the basis of the curricula were developed model programs of Russia and Germany 

Bachelor. An example serves direction Informatics. As a result, it developed a unified model of bachelor 

in the Russian Federation. 

Keywords: Bologna Declaration, a double bachelor degree, dual degree, specialization. 

 

ʉʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ ʧʨʠʟʥʘʸʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ. ʅʘʰʘ ʩʪʨʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʜʘʚʥʦ ʧʨʠʩʪʫʧʠʣʘ ʢ ʧʦʜʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʧʨʦʛʨʘʤʤʝ ʙʘʢʘʣʘʚʨʠʘʪ. ʆʧʳʪ ʚ ʵʪʦʡ ʩʬʝʨʝ ʝʱʝ 

ʥʝʚʝʣʠʢ, ʧʦʵʪʦʤʫ ʝʩʪʴ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʣʫʯʰʠʡ ʦʧʳʪ ʚʫʟʦʚʩʢʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ.  

ʆʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɹʦʣʦʥʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ɻʝʨʤʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʦ 
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ʢʨʠʪʝʨʠʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ 

ʚ ɻʝʨʤʘʥʠʠ ʠ ʈʦʩʩʠʠ.  

ʊʘʙʣʠʮʘ 1. ɹʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ɻʝʨʤʘʥʠʠ ʠ ʈʦʩʩʠʠ. 

ˉ 

ʧ/ʧ 
ʂʨʠʪʝʨʠʡ ʩʨʘʚʥʝʥʠʷ ʈʦʩʩʠʷ ɻʝʨʤʘʥʠʷ 

1.  ʅʘʣʠʯʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʦʙʫʯʝʥʠʷ  

ʈʝʘʣʠʟʦʚʘʥʘ ʩ 

ʧʦʤʦʱʴʶ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ.  

ʅʘʣʠʯʠʝ ʝʜʠʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʥʝ 

ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʪʨʘʝʢʪʦʨʠʶ 

ʦʙʫʯʝʥʠʷ. 

2.  ɻʠʙʢʠʝ ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ ɾʝʩʪʢʠʝ ʩʨʦʢʠ  

(4 ʛʦʜʘ). 

ɻʠʙʢʠʝ ʩʨʦʢʠ. 

ɺʦʟʤʦʞʝʥ ʚʳʧʫʩʢ 

ʧʦʩʣʝ 3 ʣʝʪ ʦʙʫʯʝʥʠʷ. 

3.  ɺʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʚ 

ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ. 

ʆʩʦʟʥʘʥʥʳʡ ʚʳʙʦʨ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦʩʣʝ 

ʟʥʘʢʦʤʩʪʚʘ ʩ 

ʧʨʦʬʝʩʩʠʝʡ. 

4.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ  

(ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ) 

ɼʘ. ʂʨʝʜʠʪʳ 30 ʚ 

ʩʝʤʝʩʪʨ. Max= 240 

ʢʨʝʜʠʪʦʚ.  

ɼʘ. ʂʨʝʜʠʪʳ 30 ʚ 

ʩʝʤʝʩʪʨ. Max= ʦʪ 180 

ʜʦ 240ʢʨʝʜʠʪʦʚ.  

5.  ʇʦʜʜʝʨʞʢʘ ʛʦʩʫʜʘʨʩʪʚʦʤ ʉʫʱʝʩʪʚʫʝʪ. ʅʘ 

ʦʩʥʦʚʝ ʢʦʥʢʫʨʩʘ.  

ɻʦʩ. ɺʋɿʳ ïʙʶʜʞʝʪ. 

ʏʘʩʪʥʳʝ ʚʫʟʳ ï 

ʤʦʛʫʪ ʙʳʪʴ 

ʧʣʘʪʥʳʤʠ. 

6.  ɺʩʪʫʧʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʇʨʦʭʦʜʷʪ. ɺ ʬʦʨʤʝ ʠ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɽɻʕ. 

ʆʪʩʫʪʩʪʚʫʶʪ. 

7.  ɻʠʙʢʠʝ ʩʨʦʢʠ ʧʨʠʸʤʘ ʆʪʩʫʪʩʪʚʫʶʪ. ʇʨʠʸʤ 

ʚʝʜʸʪʩʷ 1 ʨʘʟ ʚ ʛʦʜ. 

ʈʝʘʣʠʟʦʚʘʥʳ. ʇʨʠʸʤ 

2 ʨʘʟʘ ʚ ʛʦʜ. 

8.  ʗʟʳʢʠ ʦʙʫʯʝʥʠʷ ɺʦʟʤʦʞʥʦ ʦʙʫʯʝʥʠʝ 

ʥʘ ʷʟʳʢʘʭ ʨʝʩʧʫʙʣʠʢ 

ʈʌ. 

ʇʦʚʩʝʤʝʩʪʥʦ 2 ʷʟʳʢʘ 

(ʥʝʤʝʮʢʠʡ + 

ʘʥʛʣʠʡʩʢʠʡ). 

9.  ʇʦʩʪʨʦʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ 

ʟʘʥʷʪʠʡ 

ʅʝʪ. ʂʦʣʣʝʢʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ. 

ʈʝʘʣʠʟʦʚʘʥʦ. 

ʆʪʩʫʪʩʪʚʠʝ ʧʦʥʷʪʠʷ 

çʦʜʥʦʛʨʫʧʧʥʠʢè. 

10.  ʅʘʣʠʯʠʝ ʜʚʫʭʧʨʝʜʤʝʪʥʦʛʦ 
ʙʘʢʘʣʘʚʨʠʘʪʘ 

ʅʝ ʨʝʘʣʠʟʦʚʘʥʦ. ʈʝʘʣʠʟʦʚʘʥʦ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ. 

11.  ɼʫʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʜʠʧʣʦʤ + 
ʧʨʘʢʪʠʢʘ) 

ʅʝʪ. ɼʘ (ʦʧʣʘʯʠʚʘʝʤʳʝ 

ʩʪʘʞʠʨʦʚʢʠ).  

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʷʚʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠʩʧʦʣʴʟʫʝʤ ʣʝʧʝʩʪʢʦʚʫʶ 

ʜʠʘʛʨʘʤʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʩʦʩʪʘʚʠʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʘʣʠʟʘʮʠʠ ʚʳʷʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ɻʝʨʤʘʥʠʠ ʠ ʈʌ (ʧʨʦʛʨʘʤʤʘ ʙʘʢʘʣʘʚʨʠʘʪʘ). 
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ʈʠʩʫʥʦʢ 1 - ʈʝʘʣʠʟʘʮʠʷ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ɻʝʨʤʘʥʠʠ ʠ ʈʦʩʩʠʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 11 ʢʨʠʪʝʨʠʝʚ ʩʨʘʚʥʝʥʠʷ, ʧʨʦʛʨʘʤʤʘ ʙʘʢʘʣʘʚʨʠʘʪʘ 

ɻʝʨʤʘʥʠʠ ʠʤʝʝʪ ʜʚʘ ʧʨʦʙʝʣʘ ʚ ʚʠʜʝ ʦʪʩʫʪʩʪʚʠʷ:  

1. ʀʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ;  

2. ɺʩʪʫʧʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

ʇʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʈʦʩʩʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʰʝʩʪʴ ʥʝʧʦʧʫʣʷʨʥʳʭ ʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʫʜʝʥʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ:  
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1. ɾʝʩʪʢʠʝ ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ;  

2. ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ;  

3. ʇʨʠʸʤ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ;  

4. ʆʪʩʫʪʩʪʚʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʟʘʥʷʪʠʡ;  

5. ʆʪʩʫʪʩʪʚʠʝ ʜʚʫʭʧʨʝʜʤʝʪʥʦʛʦ ʙʘʢʘʣʘʚʨʠʘʪʘ;  

6. ʆʪʩʫʪʩʪʚʠʝ ʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ, ʚʟʷʪʳʭ ʠʟ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʥʘ ʧʨʠʤʝʨʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 09.03.03 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤ 

ʙʘʢʘʣʘʚʨʠʘʪʘ ʈʦʩʩʠʠ ʠ ɻʝʨʤʘʥʠʠ.  

 ɺ ʩʠʩʪʝʤʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ɻʝʨʤʘʥʠʠ, ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ 

ʩʪʘʞʠʨʦʚʢʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʭʦʜʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

ʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʮʝ ʦʙʫʯʝʥʠʷ ʚʳʧʫʩʢʥʠʢ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ, ʥʦ ʠ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚ ʢʦʤʧʘʥʠʠ, 

ʧʨʝʜʦʩʪʘʚʠʚʰʝʡ ʝʤʫ ʤʝʩʪʦ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʘʞʠʨʦʚʢʠ.  

 ʆʙʫʯʝʥʠʝ ʙʘʢʘʣʘʚʨʦʚ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʵʪʘʧʘ: ʥʘʯʘʣʴʥʳʡ ʠ ʵʪʘʧ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʅʘʯʘʣʴʥʳʡ 

ʵʪʘʧ ʟʘʚʝʨʰʘʝʪʩʷ ʵʢʟʘʤʝʥʘʤʠ, ʚ ʭʦʜʝ ʵʪʘʧʘ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʤʦʜʫʣʠ ʨʘʟʜʝʣʝʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʢʦʥʪʨʦʣʝʤ.  

 ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʚʪʦʨʦʛʦ ʤʦʜʫʣʷ ʩʪʫʜʝʥʪʳ ʧʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʠʘʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 09.03.03 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè ʚʳʙʠʨʘʶʪ ʦʜʥʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʝʤʫ ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʤʝʮʢʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʦʥʯʘʥʠʷ ʦʙʫʯʝʥʠʷ 

ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʸʭ ʤʦʜʫʣʝʡ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 2). ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʦʙʫʯʝʥʠʝ ʟʘʚʝʨʰʘʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝʤ ʜʠʧʣʦʤʘ ʙʘʢʘʣʘʚʨʘ. ʏʝʪʳʨʸʭʤʦʜʫʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʟʘʚʝʨʰʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝʤ ʜʠʧʣʦʤʘ 

ʙʘʢʘʣʘʚʨʘ ʥʘʫʢ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦ ʤʘʛʠʩʪʝʨʩʢʠʤ 

ʧʨʦʛʨʘʤʤʘʤ.  

ʉʣʝʜʫʷ ʌʝʜʝʨʘʣʴʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʌɻʆʉ ɺʆ) ʈʌ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ç09.03.03 ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ (ʫʨʦʚʝʥʴ 

ʙʘʢʘʣʘʚʨʠʘʪ)è ʧʨʠʚʝʜʝʤ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʈʦʩʩʠʠ [2].  

ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 09.03.03 ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ 

ʙʣʦʢʦʚ:  

1. ʀʟʫʯʘʝʤʳʝ ʜʠʩʮʠʧʣʠʥʳ (ʤʦʜʫʣʠ);  

2. ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ (ʫʯʝʙʥʘʷ) ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ (ʧʨʝʜʜʠʧʣʦʤʥʘʷ) ʧʨʘʢʪʠʢʠ;  

3. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ.  
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ʈʠʩʫʥʦʢ 2 - ʄʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ɻʝʨʤʘʥʠʠ 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʧʨʦʛʨʘʤʤʫ ʘʙʠʪʫʨʠʝʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʘʪʪʝʩʪʘʪ (ʜʠʧʣʦʤ) ʠ ʵʢʟʘʤʝʥʳ, 

ʩʜʘʥʥʳʝ ʚ ʬʦʨʤʝ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɽɻʕ. ʂʘʞʜʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʟʘʚʝʨʰʘʝʪʩʷ ʢʦʥʪʨʦʣʝʤ 

ʟʥʘʥʠʡ ʚ ʚʠʜʝ ʵʢʟʘʤʝʥʦʚ [3]. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʙʘʟʦʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʱʠʪʫ ʚʳʧʫʩʢʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ (ɺʂʈ), ʢʦʪʦʨʦʡ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʦʮʝʜʫʨʘ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʱʠʪʝ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʫ ʧʨʦʮʝʜʫʨʫ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʫ ʠ ʩʜʘʯʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ 

(ʧʨʠ ʥʘʣʠʯʠʠ).  

ʆʙʫʯʝʥʠʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ç09.03.03 ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ (ʫʨʦʚʝʥʴ 

ʙʘʢʘʣʘʚʨʠʘʪ)è ʟʘʚʝʨʰʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝʤ ʜʠʧʣʦʤʘ ʙʘʢʘʣʘʚʨʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦ ʤʘʛʠʩʪʝʨʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ (ʨʠʩʫʥʦʢ 3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʦʪʣʠʯʠʷ 

ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʈʌ ʦʪ ʥʝʤʝʮʢʦʡ, ʷʚʣʷʶʪʩʷ:  

- ʦʪʩʫʪʩʪʚʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʟʘʥʷʪʠʡ;  

- ʦʪʩʫʪʩʪʚʠʝ ʜʚʫʭʧʨʝʜʤʝʪʥʦʛʦ ʙʘʢʘʣʘʚʨʠʘʪʘ;  

- ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ.  
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ʈʠʩʫʥʦʢ 3 - ʄʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʈʦʩʩʠʠ 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʚ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʚʳʙʨʘʥʳ 

ʢʨʠʪʝʨʠʠ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʟʘʥʷʪʠʡ, ʚʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʷ ʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [4].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʘ ʨʠʩʫʥʢʝ 4 ʚʳʜʝʣʠʤ ʬʘʢʪʦʨʳ, ʞʝʣʘʪʝʣʴʥʳʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʚ ʈʌ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ 

ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ.  

 

 

ʈʠʩʫʥʦʢ 4ïʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ 
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ɺʳʚʦʜ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʛʣʷʜʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʮʝʣʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʝʜʠʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʨʠʩʫʥʦʢ 5).  

 

ʈʠʩʫʥʦʢ 5 ïɽʜʠʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ 

ʉʨʘʚʥʝʥʠʝ ʧʨʠʚʝʜʸʥʥʦʡ ʤʦʜʝʣʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʷʜ ʦʪʣʠʯʠʡ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  

1. ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʠ ʵʪʘʧ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʯʪʦ ʚʳʩʪʫʧʘʝʪ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠʚʳʯʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘʧʘʤ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢ. 

ʕʪʘʧ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

2. ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʧʨʠ ʧʨʝʜʣʦʞʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʦʡ ʧʨʦʬʠʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʩ 

ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʩʪʫʜʝʥʪʘ. 

3. ʇʨʘʢʪʠʢʘ ʟʜʝʩʴ ʥʝ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʤʦʜʫʣʝʤ, ʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʚʩʝʛʦ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʦʙʨʘʱʝʥʠʝʤ ʢ ʩʠʩʪʝʤʝ ʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  
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4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʩʮʠʧʣʠʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʧʨʝʜʤʝʪʳ ʥʘ 2 ʠ 3 ʢʫʨʩʘʭ 

ʦʙʫʯʝʥʠʷ. ʇʨʦʬʠʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʳʭ.  

ɼʘʣʴʥʝʡʰʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʫʯʘʱʠʭʩʷ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʨʷʜ 

ʚʘʞʥʳʭ ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʤ ʜʠʥʘʤʠʯʥʫʶ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ ʦʙʫʯʘʶʱʝʡʩʷ ʤʦʣʦʜʸʞʴʶ, ʘ ʪʘʢʞʝ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʘʧʨʦʩʳ ʦʙʱʝʩʪʚʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6 - ʈʝʘʣʠʟʘʮʠʷ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʈʦʩʩʠʠ 

ʀʟ ʩʭʝʤʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 6 ʚʠʜʥʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʦʧʫʣʷʨʥʳʭ ʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʫʜʝʥʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʆʂʊʗɹʈʔ 2016 

ʅɸʈʆɼʅʆɽ ʆɹʈɸɿʆɺɸʅʀɽ. ʇɽɼɸɻʆɻʀʂɸ 
 

 
12 

ʪʨʸʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʧʣʦʪʥʫʶ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʢʘʟʘʪʝʣʷʤ 

ʚʝʜʫʱʠʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɹʦʣʦʥʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ.  

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ɺʋɿʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʚʝʩʪʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʶ ʥʘ ʥʦʚʳʝ 

ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [5]. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʘʜʝʢʚʘʪʥʦʩʪʴ, ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʜʘʥʥʳʭ.  
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ʂʨʘʩʥʦʷʨʩʢʠʡ ʀʇʂ ʈʆ 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ɼʘʥʘ ʜʝʬʠʥʠʮʠʷ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʫʯʠʪʝʣʝʡ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʧʨʝʜʝʣʝʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ. 

ʇʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʥʪʝʢʩʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʫʯʠʪʝʣʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʝʢʩʪʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʯ ʠ ʩʠʪʫʘʮʠʡ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʢʣʶʟʠʚʥʘʷ ʛʦʪʦʚʥʦʩʪʴ ʫʯʠʪʝʣʷ; ʬʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ; ʢʘʜʨʦʚʳʝ 

ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ; ʢʦʥʪʝʢʩʪʥʳʡ ʧʦʜʭʦʜ; ʢʦʥʪʝʢʩʪʥʦʝ ʦʙʫʯʝʥʠʝ; ʢʦʥʪʝʢʩʪʥʳʝ 

ʧʨʦʙʣʝʤʥʳʝ ʟʘʜʘʯʠ ʠ ʩʠʪʫʘʮʠʠ. 

 

METHODOLOGY IN THE CONTEXT OF IMPROVING INCLUSIVE READINESS OF 

TEACHERS OF EDUCATIONAL INSTITUTIONS  

Popov V.S., Khabarova I.V. 

The actuality and problems of secondary schools teachers professional training for educational 

activities with students with disabilities are presented in this work. The definition of inclusive readiness of 

teachers in educational organizations is this article. The components of inclusive preparedness are defined. 

The expediency of contextual improving technology for inclusive readiness of teachers is shown. The 

method of using the context problem tasks and situations takes the essential place. 

Keywords: inclusive readiness of teachers, Federal state educational standards of students with 

disabilities; the staffing conditions for the implementation of adapted basic education program; 

improvement of teachers professional training; contextual approach; contextual learning; the context 

problem tasks and situations. 

 

ɽʱʝ ʥʝʜʘʚʥʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ (ʢʦʨʨʝʢʮʠʦʥʥʳʝ) ʰʢʦʣʳ 

ʨʘʟʜʝʣʷʣʠ ʩʬʝʨʳ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʜʣʷ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 
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ʟʜʦʨʦʚʴʷ ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʩʧʝʮʠʘʣʴʥʦʡ (ʢʦʨʨʝʢʮʠʦʥʥʦʡ) ʰʢʦʣʦʡ. 

ʆʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ʙʳʣʘ ʣʠʰʝʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʝʢʚʘʪʥʦ ʧʦʤʦʛʘʪʴ ʫʯʘʱʠʤʩʷ ʩ ʆɺɿ, ʪʘʢ 

ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ çʦʩʚʦʙʦʞʜʘʣʠè ʧʝʜʘʛʦʛʦʚ ʤʘʩʩʦʚʦʡ ʰʢʦʣʳ ʦʪ 

ʦʙʷʟʘʥʥʦʩʪʠ ʦʢʘʟʳʚʘʪʴ ʜʝʪʷʤ ʩ ʆɺɿ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ. 

ʉʝʛʦʜʥʷ ʧʨʠʟʥʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʮʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʜʝʪʝʡ ʩ ʆɺɿ 

ʠ ʦʪʢʘʟ ʦʪ ʧʦʚʩʝʤʝʩʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʝʣʴʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʩʦʚʤʝʩʪʥʦ ʩ 

ʜʨʫʛʠʤʠ ʜʝʪʴʤʠ. ʊʘʢʦʝ ʦʙʫʯʝʥʠʝ ʥʘʟʳʚʘʶʪ çʚʢʣʶʯʘʶʱʠʤè, ʠʥʢʣʶʟʠʚʥʳʤ [1].  

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʦïʧʨʘʚʦʚʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʦʚʨʝʤʝʥʥʫʶ ʧʦʣʠʪʠʢʫ 

ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ɿʘʢʦʥ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ˉ 273-ʌɿ ʦʪ 29.12. 2012 ʛ. (ʜʘʣʝʝïɿʘʢʦʥ). ʉʪ. 79 ɿʘʢʦʥʘ çʆʨʛʘʥʠʟʘʮʠʷ 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷè ʟʘʢʨʝʧʣʷʝʪ 

ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ 

ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʩʘʭ, ʥʦ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʦʙʫʯʘʶʱʠʤʠʩʷ. ɿʘʢʦʥ ʪʨʘʢʪʫʝʪ, ʯʪʦ ʦʙʱʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʦʩʥʦʚʥʳʤ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ (ɸʆʆʇ).  

ʏʘʩʪʴ 6 ʩʪ. 11 ɿʘʢʦʥʘ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ) (ʜʘʣʝʝï

ʉʪʘʥʜʘʨʪʳ). ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ, ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ ʠ 

ʫʤʩʪʚʝʥʥʦ ʦʪʩʪʘʣʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʠʤʝʶʱʠʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʘʢʢʨʝʜʠʪʘʮʠʶ[11,12]. 

ʉʪʘʥʜʘʨʪ ʚʢʣʶʯʘʝʪ ʪʨʠ ʛʨʫʧʧʳ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝʘʣʠʟʘʮʠʠ ɸʆʆʇ: ʢ ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʨʘʤʤʳ, 

ʫʩʣʦʚʠʷʤ ʝʸ ʨʝʘʣʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʘʜʨʦʚʳʤ, ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʟʜʘʥʠʝ ʮʝʣʦʩʪʥʳʭ ʚʩʝʦʙʲʝʤʣʶʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʴʤʠ ʩ ʫʯʝʪʦʤ ʠʭ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʀʥʢʣʶʟʠʚʥʳʡ ʧʦʜʭʦʜ 

ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʝʪʝʡ ʩ ʆɺɿ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ 

ʧʦʜʛʦʪʦʚʢʦʡ ʢʘʜʨʦʚ. ɻʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʢʣʶʟʠʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʠʭ 

ʚʦʧʣʦʱʝʥʠʝ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫïɻ ʪʦ ʠʥʢʣʶʟʠʚʥʘʷ ʛʦʪʦʚʥʦʩʪʴ ʫʯʠʪʝʣʷ ʢʘʢ ʠʥʪʝʛʨʘʪʠʚʥʘʷ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʪʨʘʞʘʶʱʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʫʯʠʪʝʣʷ, ʝʛʦ 

ʛʦʪʦʚʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ ʜʦʙʠʚʘʪʴʩʷ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʥʢʣʶʟʠʚʥʘʷ ʛʦʪʦʚʥʦʩʪʴ ʠʥʪʝʛʨʠʨʫʝʪ ʚ ʩʝʙʝ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ, ʤʝʪʦʜʠʯʝʩʢʫʶ, ʧʨʝʜʤʝʪʥʫʶ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʜʨ. ʆʙʫʯʝʥʠʝ ʜʝʪʝʡ ʩ ʆɺɿ ʚ ʫʩʣʦʚʠʷʭ ʠʥʢʣʶʟʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʝʜʘʛʦʛ 

ʧʦʜʛʦʪʦʚʣʝʥ ʢ ʪʘʢʦʡ ʨʘʙʦʪʝ. 

ʆʜʥʘʢʦ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʥʦʛʠʝ 

ʫʯʠʪʝʣʷ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʦʪʩʫʪʩʪʚʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʝʜʘʛʦʛʠʢʠ, ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʣʘʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠʝʤʘʤʠ ʠ 

ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ. ʍʦʪʷ ʦʛʨʦʤʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʯʠʪʝʣʶ ʩʘʤʦʤʫ ʙʳʩʪʨʦ ʧʦʚʳʰʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʥʦ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʜʝʪʴʤʠ ʩ ʆɺɿ. çʏʪʦʙʳ 

ʙʳʪʴ ʢʦʤʧʝʪʝʥʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʥʦʩʠʪʝʣʝʤ ʟʥʘʥʠʡ, ʥʫʞʥʦ ʫʤʝʪʴ ʠʭ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ, ʧʨʠʚʝʩʪʠ ʚ ʩʠʩʪʝʤʫ, ʚʳʚʝʩʪʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴè [7]. 

ʉ. ʀ. ʉʘʙʝʣʴʥʠʢʦʚʘ, ʦʩʚʝʱʘʷ ʧʨʦʙʣʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʫʯʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʠʥʢʣʶʟʠʚʥʦʡ ʧʨʘʢʪʠʢʝ, ʦʪʤʝʯʘʝʪ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʪʘʢʦʝ ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʯʝʤ ʝʛʦ ʦʪʣʠʯʠʝ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʟʥʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʨʘʩʪʥʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʠʥʢʣʶʟʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ; 

¶ ʟʥʘʥʠʝ ʤʝʪʦʜʦʚ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʥʳʤ ʠ ʥʦʨʤʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ; 

¶ ʫʤʝʥʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʩʝʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʩ ʫʯʝʥʠʢʘʤʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʚ ʛʨʫʧʧʝ, ʩ ʨʦʜʠʪʝʣʷʤʠ, 

ʢʦʣʣʝʛʘʤʠ-ʫʯʠʪʝʣʷʤʠ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʨʫʢʦʚʦʜʩʪʚʦʤ) [14]  . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʳʤ ʠ ʪʨʝʙʫʶʱʠʤ ʨʘʟʨʝʰʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ 

ʘʢʪʫʘʣʴʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʟʘʢʘʟʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʘʢʪʠʢ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫʯʠʪʝʣʝʡ ʢ ʵʪʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʩʣʫʰʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ ʥʘ ʩʚʦʠʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. 

ʇʦʜʘʚʣʷʶʱʘʷ ʤʘʩʩʘ ʫʯʠʪʝʣʝʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʠʥʢʣʶʟʠʚʥʫʶ ʧʨʘʢʪʠʢʫ, ʧʦʚʳʰʘʝʪ ʩʚʦʶ 

ʢʚʘʣʠʬʠʢʘʮʠʶ ʥʘ ʢʫʨʩʘʭ ʠʥʩʪʠʪʫʪʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ (ʀʇʂ ʈʆ). 
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ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ 

ʀʇʂ ʪʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʟʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʦʙʫʯʝʥʠʷ ʥʘ ʢʫʨʩʘʭ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʘʪʴ ʫʯʠʪʝʣʶ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩ ʆɺɿ, ʧʦʟʥʘʢʦʤʠʪ ʝʛʦ ʩ ʤʝʪʦʜʘʤʠ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʥʳʤ ʠ ʥʦʨʤʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ, 

ʨʘʟʦʚʴʝʪ ʫʤʝʥʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [8].   

ʀʩʩʣʝʜʫʷ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʝʜʘʛʦʛʘ, ɽ.ɸ. ʂʣʠʤʦʚ, ɸ.ɺ. ʇʝʪʨʦʚʩʢʠʡ ʦʪʤʝʯʘʶʪ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʮʝʣʷʤ, ʩʦʜʝʨʞʘʥʠʶ, ʩʨʝʜʩʪʚʘʤ 

ʠ ʨʝʟʫʣʴʪʘʪʘʤ [6,9]. ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʨʝʘʣʠʟʦʚʘʣʘʩʴ ʥʘʤʠ ʧʨʦʙʣʝʤʥʳʤʠ ʣʝʢʮʠʷʤʠ, ʵʚʨʠʩʪʠʯʝʩʢʦʡ 

ʙʝʩʝʜʦʡ, ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʥʷʪʠʷʤʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩ ʣʠʪʝʨʘʪʫʨʦʡ, ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʢʘʢ ʧʨʠʢʣʘʜʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʣʫʰʘʪʝʣʷ, ʨʝʘʣʠʟʦʚʘʥʘ ʘʥʘʣʠʟʦʤ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦïʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ, ʪ.ʝ. ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʢʚʘʟʠʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʯʪʦ ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʳʩʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʫʯʠʪʝʣʷ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ [3].    

ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʠʩʪʝʤʘ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʘ ʠʥʝʨʪʥʘ, 

ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ ʨʘʙʦʪʳ ʩʣʫʰʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʩʣʫʰʘʥʠʝ, ʛʦʚʦʨʝʥʠʝ, ʯʪʝʥʠʝ, ʢʦʥʩʧʝʢʪʠʨʦʚʘʥʠʝ 

ʣʝʢʮʠʡ. ʉʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʝʢʩʪ. ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʣʦʞʠʪʩʷ 

ʥʘ ʧʘʤʷʪʴ, ʠ ʩʣʫʰʘʪʝʣʴ ʢʫʨʩʦʚ ʥʘ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʚ ʰʢʦʣʝ ʤʦʞʝʪ ʠʟʚʣʝʯʴ ʠʟ ʢʣʘʜʦʚʦʡ ʩʚʦʝʡ 

ʧʘʤʷʪʠ ʣʠʰʴ ʪʦ, ʯʪʦ ʚ ʥʝʝ ʟʘʣʦʞʠʣʠ ʥʘ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʣʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ. 

ʊʘʢʞʝ ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʩʠʣʫ ʩʚʦʝʡ ʘʚʪʦʨʠʪʘʨʥʦʩʪʠ ʥʝ ʜʘʝʪ ʩʣʫʰʘʪʝʣʶ ʨʘʚʥʦʝ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʧʨʘʚʦ ʥʘ ʘʢʪʠʚʥʦʩʪʴ, ʥʝ ʩʪʠʤʫʣʠʨʫʝʪ ʧʝʨʝʭʦʜ ʠʟ ʧʦʟʠʮʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ʫʯʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʦʟʠʮʠʶ ʪʚʦʨʮʘ ʩʚʦʠʭ ʟʥʘʥʠʡ ʠ ʩʘʤʦʛʦ ʩʝʙʷ. ʆʪʩʶʜʘ ʬʝʥʦʤʝʥ ʬʦʨʤʘʣʴʥʳʭ ʟʥʘʥʠʡ, 

ʩʣʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ, ʪʨʫʜʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʫʯʠʪʝʣʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʟʥʠʢʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʝʞʜʫ ʫʯʝʙʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  ʕʪʦ ʧʦʥʠʤʘʶʪ ʠ ʩʣʫʰʘʪʝʣʠ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ 

ʠʪʦʛʦʚʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʢʫʨʩʦʚ.   

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʦʧʦʨʘ ʥʘ ʤʝʪʦʜʦʣʦʛʠʶ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʢʦʥʪʝʢʩʪʥʦʝ ʦʙʫʯʝʥʠʝ[4,5]. ʇʦʥʷʪʠʝ çʢʦʥʪʝʢʩʪè ʩʚʷʟʘʥʦ ʩ ʧʦʥʷʪʠʝʤ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʆʂʊʗɹʈʔ 2016 

ʅɸʈʆɼʅʆɽ ʆɹʈɸɿʆɺɸʅʀɽ. ʇɽɼɸɻʆɻʀʂɸ 
 

 
17 

çʩʠʪʫʘʮʠʷè, ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʘ ʫʩʣʦʚʠʡ, ʧʦʙʫʞʜʘʶʱʠʭ ʠ ʦʧʦʩʨʝʜʫʶʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʕʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʚʠʪ ʚʦ ʛʣʘʚʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʦʨʫ ʥʝ ʥʘ 

ʧʨʦʮʝʩʩʳ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʘʤʷʪʠ, ʘ ʥʘ ʪʚʦʨʯʝʩʢʦʝ, ʧʨʦʜʫʢʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ʧʦʚʝʜʝʥʠʝ ʠ ʦʙʱʝʥʠʝ. 

ɿʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʧʨʠ ʢʦʥʪʝʢʩʪʥʦʤ ʦʙʫʯʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʰʘʪʝʣʷ. ɺʝʨʙʠʮʢʠʤ ɸ.ɸ. ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʝʢʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʘʢ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʦʡ, ʥʘʫʯʥʦʡ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʰʘʪʝʣʝʡ 

[2]. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩʚʷʟʘʥ ʩ ʦʧʳʪʦʤ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʞʝʩʪʚʝ ʧʦʷʚʠʣʠʩʴ ʚ ʧʨʘʢʪʠʢʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ɸ.ʄ. ʉʤʦʣʢʠʥ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘʤ ʘʢʪʠʚʥʦʛʦ 

ʦʙʫʯʝʥʠʷ: çʕʪʦ ʩʧʦʩʦʙʳ ʘʢʪʠʚʘʮʠʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʙʫʞʜʘʶʪ ʠʭ ʢ ʘʢʪʠʚʥʦʡ ʤʳʩʣʠʪʝʣʴʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʚʣʘʜʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʤ, ʢʦʛʜʘ ʘʢʪʠʚʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʥʦ ʠ ʘʢʪʠʚʥʳ ʩʪʫʜʝʥʪʳè [15]. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʳ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʦʙʫʯʝʥʠʠ ʤʳ ʚʳʙʨʘʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦïʧʦʜʦʙʥʳʝ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ ʧʨʦʙʣʝʤʥʳʝ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ 

ʚʢʣʶʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩʣʫʰʘʪʝʣʷ. ʉʠʩʪʝʤʘ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʝʨʪʳʚʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʠʥʘʤʠʢʝ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʠ 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʢʫʨʩʘʭ ʟʥʘʥʠʡ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʢʘʢ ʩʨʝʜʩʪʚ ʨʘʟʨʝʰʝʥʠʷ ʵʪʠʭ ʩʠʪʫʘʮʠʡ. ɽʜʠʥʠʮʝʡ 

ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʣʫʰʘʪʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʥʘʷ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʘ 

ʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ï ʢʦʥʪʝʢʩʪ. ɸʥʘʣʠʟ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚ ʨʘʤʢʘʭ 

ʢʫʨʩʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʳʩʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʫʯʠʪʝʣʝʡ ʠ ʠʭ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʥʢʣʶʟʠʚʥʦʡ 

ʧʨʘʢʪʠʢʝ [10].  

ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʫʯʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʀʇʂ ʈʆ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ çʆʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʌɻʆʉ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ ʠ ʌɻʆʉ ʅʆʆ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿè, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʣʫʰʘʪʝʣʝʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ. ʈʝʘʣʠʟʦʚʘʣʘʩʴ ʦʥʘ ʚ 2015-2016 ʫʯ. ʛʦʜʫ ʥʘ ʙʘʟʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʀʇʂ ʈʆ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢʨʘʷ. ʇʨʦʛʨʘʤʤʘ ʢʫʨʩʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 72 ʯʘʩʘ ʠ ʧʦ 

ʩʧʦʩʦʙʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʜʝʣʝʥʘ ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʝʢʩʪʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʟʘʜʘʯ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʣʫʰʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. 

ʊʝʤʘ ʢʫʨʩʦʚ ʇʂ: 

çʆʨʛʘʥʠʟʘʮʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʌɻʆʉ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʫʤʩʪʚʝʥʥʦʡ 

ʦʪʩʪʘʣʦʩʪʴʶ ʠ 

ʌɻʆʉ ʅʆʆ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʆɺɿè 

ʉʨʦʢʠ 

ʨʝʘʣʠʟʘʮʠʠ 

ʈʘʟʜʝʣʳ ʘʥʢʝʪʳ 

ʜʣʷ ʩʣʫʰʘʪʝʣʝʡ: 

ʇʦʢʘʟʘʪʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

2015ï2016 

ʫʯʝʙʥʳʡ ʛʦʜ 

ʂʦʥʪʝʢʩʪʥʳʡ 

ʧʦʜʭʦʜ ʥʝ 

ʧʨʠʤʝʥʷʣʩʷ  

ʇʨʠʤʝʥʷʣʩʷ 

ʢʦʥʪʝʢʩʪʥʳʡ 

ʧʦʜʭʦʜ 

 ʅʘʩʢʦʣʴʢʦ 

ʧʨʝʜʣʦʞʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʢʫʨʩʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ɺʘʰʠʤ 

ʦʞʠʜʘʥʠʷʤ? 

 

71,4% 

 

96,36% 

 

 ʅʘʩʢʦʣʴʢʦ ɺʳ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ 

ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʬʦʨʤʦʡ 

(ʩʧʦʩʦʙʘʤʠ, 

ʪʝʭʥʦʣʦʛʠʷʤʠ) 

ʦʙʫʯʝʥʠʷ? 

 

67,8% 

 

97,09% 

 

 ɿʘ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ ʥʘ 

ʢʫʨʩʘʭ ʫʜʘʣʦʩʴ 

ʣʠ ɺʘʤ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ 

ʫʤʝʥʠʡ ʚ 

ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ? 

 

85,7% 

 

91,37% 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʫʨʩʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʟʘ ʩʯʝʪ ʧʦʛʨʫʞʝʥʠʷ ʩʣʫʰʘʪʝʣʝʡ ʚ ʢʦʥʪʝʢʩʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ɺʘʞʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ ʢʦʥʪʝʢʩʪʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ 

ʠ ʨʝʰʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʣʫʰʘʪʝʣʷʤʠ ʢʫʨʩʦʚ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʧʨʠʚʣʝʯʝʥʠʝ ʟʥʘʥʠʡ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʥʘ 
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ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʫʨʩʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʡ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚ ʩʦʮʠʘʣʴʥʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʧʳʪʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʙʘʟʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʀʇʂ ʈʆ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʯʝʥʴ ʚʘʞʥʘ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʦʙʫʯʝʥʠʷ ʩʣʫʰʘʪʝʣʝʡ. ʊʘʢ ʢʘʢ ʢʦʥʪʝʢʩʪʥʳʡ ʧʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʝʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩ 

ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʥʪʝʢʩʪʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʟʘʜʘʯʠ ʠ ʩʠʪʫʘʮʠʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʫʯʠʪʝʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʣʦ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʪʢʦʝ ʚʨʝʤʷ ʢʫʨʩʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʫʯʝʥʠʝʤ ʜʝʪʝʡ ʩ ʆɺɿ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʛʨʫʧʧʘʭ ʧʨʠ ʚʥʫʪʨʠʢʣʘʩʩʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʡ 

ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʦʷʟʳʯʥʦʡ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘʭʦʜʠʪʩʷ ʩʫʙʲʝʢʪʥʦ-ʩʫʙʲʝʢʪʥʘʷ ʬʦʨʤʘ 

ʦʙʱʝʥʠʷ. ɸʚʪʦʨʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʩʪʫʣʘʪʘʤ ʜʠʜʘʢʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʦʙʫʯʝʥʠʝ 

ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ. 

 

COMMUNICATIVE SYSTEM AND ACTIVITY APPROACH IN TEACHING FOREIGN 

LANGUAGES 

Potapov A.B., Vasiljev P.E. 

The article discusses some aspects of the communicative system and activity approach to teaching 

foreign languages of domestic and foreign authors. Communicative system and activity approach is the 

leading means of formation of foreign language communicative competence. At the core of this approach 

is the subject-subject form of communication. The authors of this study believe that the use system 

and activity approach fully meets the modern tenets of didactics. 

Keywords: communicative approach, system and activity approach, teaching foreign languages. 

 

Development in the 60-70-ies of the 20th century related to scientific methodology - linguistics, 

psychology, general didactics, the occurrence of psycholinguistics, social psychology, theory of activity 

gave rise to a communicative, activity, student-centered method, which is commonly called the 

communicative approach or the communicative method. The focus of this method is the formation of the 

communicative competence, the creation of communicative motivation of the educational process, taking 

into account the student's personal characteristics.  

Conceptual provisions of the communicative method of E.I. Passov are as follows: 1. A foreign 

language unlike other subjects is both the aim and learning tool; 2. Language is a means of communication, 
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identification, socialization and initiation of an individual to the cultural values of the country of the 

language being studied; 3. Mastering a foreign language is different from the native one in ways of 

mastering, the density of information in the communication, involvement of language in communication 

activities, a set of implementable functions [1, c.23]. 

Domestic scientists came to the concept of system and activity approach as a result of an attempt to 

bring together two lines of research in psychology and pedagogy, that is system and activity approaches. 

The development of the system approach or system constituent in the framework of system and activity 

approach is based on the thesis that due to the increased amount of information, to overcome the 

contradiction between its growth and the possibility of its digestion can only be achieved via systematic 

organization of knowledge. System approach aims to disclose the integrity of the phenomenon or process 

under study, specification of its internal and external relationships or interactions, among which it is 

necessary to identify the most significant, or systemically important links. The activity component of 

system and activity approach is aimed at the analysis of structure of students' educational activity and study 

of its constituents, that is subject content; motives that impel a subject to the activity; objectives, means and 

results. It implies a specific teacher's work on the selection and organization of students' activities to 

enhance their cognitive activity. Thus the choice of objectives and planning, its organization and control is 

carried out deliberately by a student who also conduct self-examination and evaluation of his/her own 

performance [2 - 4]. 

From the perspective of the system approach it is common practice to distinguish the following 

components of the teaching system: approaches to teaching, goals and objectives, content, process, 

principles, methods, tools, organizational forms of teaching. These components are system entities, as they 

are: a) aimed at achieving a common goal, i.e. language teaching; b) they are closely related and manifest 

themselves in each act of learning activity; c) formed under the influence of the environment, which 

imposes the requirements, what and how to teach due to the needs of society; d) combined with each other 

through teaching as a framework of the system [5]. 

In his studies of system and activity approach A.G. Asmolov gives evidence of the focus of the 

approach on personal development, formation of civic identity, possibility of formation of values. All 

components of the teaching system are interconnected to a certain hierarchical dependence, but the 

dominant role in the system belongs to the learning objectives, which are formed under the influence of the 

environment and have an impact on the choice of teaching approaches, methods, principles, tools and 

organizational forms of teaching. Through these components a system of teaching is implemented in the 

form of an educational process, organizational and structural unit of which in the classroom is a practical 

lesson, and functional is a system of speech acts and operations united in educational activity periods [6]. 
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The systemically important basis for the development of an individual within the framework of system and 

activity approach to the implementation of Federal State Educational Standards refers to activities. This 

thesis suggests a special interaction model between a teacher and student. Knowledge is no longer given 

by a teacher as a finished product. A teacher is responsible for the organization of research work of students 

so that they could find a solution to the problem and explain how to act in such circumstances. Teaching 

material no longer plays the role of the result obtained by students, and takes on the role of the educational 

environment the purpose of which is to create conditions for students to realize their own educational 

product [7]. 

Communicative language teaching is pragmatic in nature, since verbal communication is carried out 

by means of speech activity, which, in turn, is used to solve problems of human productive activity in 

conditions of social interaction. Participants of communication try to solve real and imaginary tasks of joint 

activities with the help of a foreign language [8, 9]. 

This approach creates a positive environment for active and free development of the personality in 

the activity. In general, these conditions are as follows: learners have the opportunity to freely express their 

thoughts and feelings in the process of communication; each participant of communication is in the focus 

the others; expression of personality is more important than demonstrating language proficiency; 

participants of communication feel safe from criticism for mistakes; the use of language material is subject 

to the problem of individual speech intention; language material corresponds to the speaker's verbal and 

cogitative capabilities; relations are based on non-judgment, noncriticality and "empathy" [Ibid, P.24]. 

According to conclusions of O.S. Toisteva system and activity approach integrates systemic 

approach to the organization of educational process and its activity interpretation, i.e. understanding of an 

educational process as a set of diverse interrelated and interdependent types of activities of all subjects 

involved in it. Given that all the subjects of education are divided into two main categories that is subjects 

that organize and carry out the educational process and the subjects for which it is organized it can be said 

that systemically organized educational process, in accordance with the activity concept, is a kind of meta-

activity for managing other activities, students' activities, which is in their vital interests and needs 

providing a balanced influence on all spheres of their personality [10]. 

All the teaching of foreign languages as part of this approach is built in a sequence of seven units: 

1) introduction of foreign language speech material; 2) building skills possession; 3) increased use of the 

acquired material in speech activity during the formation of the corresponding speech and communication 

skills; 4) the formation of primary experience in foreign language learners in the process of foreign language 

speech and communication; 5) self-esteem, and testing language skills; 6) correction of learning and self-
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correction of mastering a foreign language; 7) Formation of bases of proximal development zone to further 

acquisition [11]. 

Communicative method contributes to the fast mastery of studentsô speaking skills. This is achieved 

due to the assimilation of different types of monologue speech, model forms of dialogues and language 

modeling forms. In the foreground is a particular language model. The basic unit of the lesson and the entire 

strategy of this method of learning is the act of speaking. In general communicative system and activity 

approach enables efficient use of traditional and new teaching methods. The systemic nature of a 

combination of various educational components opens up broad opportunities for their differentiated use at 

certain stages of learning, to determine the level and specific learning objectives, and herewith appropriate 

structure and content of exercises and teaching methods are formed [12]. 

Communicative method as the ultimate goal of learning involves the formation of the 

communicative competence, which consists of language, speech, subject, socio-cultural, educational and 

compensatory competencies [13]. Motivational aspect plays an important role in foreign language 

acquisition [14, 15]. The central for communication-oriented method is learning through educational 

communication activities, approximate to the real, taking into account individual characteristics of students, 

creation of real communication situations by setting verbal and cogitative tasks. Methodical provision of a 

living foreign language in the classroom has become the subject of extensive research, which continues 

today. 
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ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʠʟʫʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ 

ʢʚʘʨʪʠʨʳ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʞʠʣʴʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʚʳʜʘʯʠ ʠʧʦʪʝʯʥʳʭ 

ʢʨʝʜʠʪʦʚ ʩ 2009 ʧʦ 2014 ʛʦʜ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʬʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʩʨʝʜʥʝ ʛʦʜʦʚʦʡ ʮʝʥʳ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ 

ʞʠʣʦʡ ʧʣʦʱʘʜʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʞʠʣʴʷ ʧʦ ʚʩʝʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ 

ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʈʌ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʜʠʥʘʤʠʢʫ ʮʝʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʠʤʦʩʪʴ ʢʚʘʨʪʠʨʳ, ʥʦʚʦʩʪʨʦʡʢʠ, ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʮʝʥʳ. 

 

STUDY TRENDS COST PER SQUARE METER OF APARTMENTS THE PRIMARY 

HOUSING MARKET  

Drobinina I. A. 

As part of the article we study the trend of the cost of one square meter of apartments in the primary 

housing market. The study examined statistics of mortgage loans from 2009 to 2014. On the basis of 

published by the Federal State Statistics Service data produced by calculating the average annual price of 

one square meter in the primary housing market in all federal districts of the Russian Federation. For a 

visual representation of trends in the cost of one square meter of housing built RF card showing the 

dynamics of prices. 

Keywords: cost of apartments, buildings, the trend of price changes. 

 

ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʦʩʦʙʝʥʥʦ ʩʪʨʘʜʘʶʪ ʦʪʨʘʩʣʠ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʱʠʝ ʦʪ 

ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʢʘʧʠʪʘʣʘ ʫ ʟʘʩʪʨʦʡʱʠʢʦʚ (ʜʝʚʝʣʦʧʝʨʦʚ) ʭʚʘʪʘʝʪ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʪʨʝʭ-ʧʷʪʠ 

ʵʪʘʞʝʡ ʟʜʘʥʠʷ, ʧʦʵʪʦʤʫ ʦʥʠ ʚʳʥʫʞʜʝʥʳ ʚʳʩʪʘʚʣʷʪʴ ʢʚʘʨʪʠʨʳ ʥʘ ʧʨʦʜʘʞʫ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʥʦʤʠʥʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʛʨʘʞʜʘʥʠʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 

2015 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 33 986 ʨʫʙʣʝʡ, ʘ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ ʚ ʥʦʚʦʩʪʨʦʡʢʝ - 

52 213 ʨʫʙʣʝʡ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʫʧʠʪʴ ʢʚʘʨʪʠʨʫ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʨʘʙʦʯʝʤʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʨʝʜʠʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʣʠ ʨʘʩʩʨʦʯʢʦʡ ʦʪ ʟʘʩʪʨʦʡʱʠʢʘ. ʇʦ 

ʩʪʘʪʠʩʪʠʢʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ ʈʌ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʩ 2009 ʧʦ 2014 ʛʦʜ 
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ʩʪʘʙʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 20 ʧʨʦʮʝʥʪʦʚ, ʦʜʥʘʢʦ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʢʨʠʟʠʩʘ ʚ ʢʦʥʮʝ 2014 

ʛʦʜʘ ʚʳʜʘʯʘ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʨʝʟʢʦ ʫʧʘʣʘ ʚ 1,5 ʨʘʟʘ (ʪʘʙʣʠʮʘ 1) [5]. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʘʣʦʡ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴʶ ʛʨʘʞʜʘʥ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʫʯʘʩʪʥʠʢʠ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʨʠʩʢʫʶʪ ʙʨʘʪʴ ʙʦʣʴʰʠʝ ʩʫʤʤʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʞʠʣʴʷ, 

ʧʦʵʪʦʤʫ ʟʘʩʪʨʦʡʱʠʢ ʩʪʨʝʤʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʞʠʣʴʷ. 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ, ʚ ʪʳʩ. 

ɻʦʜ 2009 2010 2011 2012 2013 2014 2015 

ʢʦʣ-ʚʦ 130,1 301,4 523,6 691,7 825,0 1012,8 691,9 

ʉʪʦʠʤʦʩʪʴ ʢʚʘʨʪʠʨʳ ʬʦʨʤʠʨʫʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ: ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʘ, 

ʵʪʘʞʥʦʩʪʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʟʜʘʥʠʷ, ʢʘʯʝʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʥʘʣʠʯʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʟʘʩʪʨʦʡʱʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʘʪʴ ʩʪʦʠʤʦʩʪʴ ʢʚʘʨʪʠʨʳ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʝʝ ʧʣʦʱʘʜʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʪʘʣʦ ʧʦʧʫʣʷʨʥʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ, ʥʘ 85 ʧʨʦʮʝʥʪʦʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʜʥʦʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ-ʩʪʫʜʠʡ 

ʧʣʦʱʘʜʴʶ ʜʦ 23 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʊʘʢʠʝ ʢʚʘʨʪʠʨʳ ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʦʩʦʤ, ʪʘʢ ʢʘʢ ʟʘʯʘʩʪʫʶ ʠʭ 

ʩʪʦʠʤʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʦʜʥʦʛʦ ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ [1, 2]. 

ʅʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʴʷ ʛʦʨʦʜʘ ʇʝʨʤʠ ʚ 2015 ʛʦʜʫ ʬʦʨʤʘʪ ʢʚʘʨʪʠʨ-

ʩʪʫʜʠʡ ʟʘʥʷʣ 5-6%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʝʛʦ ʦʪʜʝʣʴʥʦ ʚ ʨʘʤʢʘʭ ʨʘʟʤʝʨʥʦʩʪʠ ʢʚʘʨʪʠʨ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ, ʜʘʥʥʳʡ ʬʦʨʤʘʪ ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʠ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʴʷ. ʊʘʢ, 

ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʚ 2014-2015 ʛʦʜʘʭ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʝʛʤʝʥʪʘ: çʵʢʦʥʦʤè ʠ 

çʢʦʤʬʦʨʪè - ʜʦ 98% ʥʘʜ ʞʠʣʴʝʤ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ. ɺ 2015 ʛʦʜʫ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ çʚʳʰʣʦè 

ʥʘ 20% ʤʝʥʴʰʝ ʥʦʚʦʩʪʨʦʝʢ, ʯʝʤ ʚ 2014 ʛ (ʨʠʩ. 1).  

 

ʈʠʩʫʥʦʢ 1 - ʂʦʣʠʯʝʩʪʚʦ ʞʠʣʳʭ ʜʦʤʦʚ, çʚʳʰʝʜʰʠʭè ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʣʦʱʘʜʴ ʞʠʣʴʷ ʚ ʥʠʭ, ʤ2 
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ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʠ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʘʢ, ʚ 2015 ʛʦʜʫ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ 

ʚʚʝʜʝʥʦ ʦʢʦʣʦ 100 ʪʳʩʷʯ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʯʪʦ ʧʦʯʪʠ ʥʘ 55% ʤʝʥʴʰʝ, ʯʝʤ ʚ 2014 ʛʦʜʫ (ʨʠʩ. 2) 

 

ʈʠʩʫʥʦʢ 2 - ʆʙʲʝʤʳ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ 

ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʛ. ʇʝʨʤʠ ʟʘ 2008 ï 2015 ʛʛ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʬʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʩʨʝʜʥʝ ʛʦʜʦʚʦʡ ʮʝʥʳ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʦʡ ʧʣʦʱʘʜʠ ʥʘ ʧʝʨʚʠʯʥʦʤ 

ʨʳʥʢʝ ʞʠʣʴʷ ʧʦ ʚʩʝʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ (ʌʆ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) [4]. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 - ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʮʝʥʳ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʞʠʣʴʷ ʧʦ 

ʚʩʝʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʈʌ 

ʌʝʜʝʨʘʣʴʥʳʡ 

ʦʢʨʫʛ (ʌʆ) 
2009 2010 2011 2012 2013 2014 2015 

ʎʝʥʪʨʘʣʴʥʳʡ ʌʆ 63544,7 63782 51926,4 55100,9 58330,1 57343,7 58552,8 

ʖʞʥʳʡ ʌʆ 38361,2 39167,2 37177,6 40353,7 40688,8 41464 43801,4 

ʇʨʠʚʦʣʞʩʢʠʡ 

ʌʆ 
36877,7 36439,1 34721,6 39449,2 42449,8 44778,5 45921,7 

ʋʨʘʣʴʩʢʠʡ ʌʆ 39700,1 43135,9 40324,9 45682,3 49816,4 53643,7 53551,1 

ʉʠʙʠʨʩʢʠʡ ʌʆ 36309,9 35483,1 38392,3 41546,3 43895,1 46672,7 48167,7 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʌʆ 
49028,8 47972,9 43931,8 52235,6 58355 61801,6 64605,8 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 

ʌʆ 
68205,2 55904,6 50704,1 58114,2 66509,9 68961 67663,7 

ʉʝʚʝʨʦ -

ʂʘʚʢʘʟʩʢʠʡ ʌʆ 
- 29036,42 28665 28440 31076,2 32143 35442 
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ʆʙʲʝʤʳ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ                       

ʛ. ʇʝʨʤʠ ʟʘ 2008-2015 ʛʛ.

ʆʙʲʝʤ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʢʚ.ʤʊʝʤʧ ʠʟʤʝʥʝʥʠʷ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, %
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2 ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʚ 2009 

ʛʦʜʫ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ. ʉ 2010 ʧʦ 2011 ʛʦʜ ʩʘʤʳʡ 

ʜʦʨʦʛʦʡ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʥʦʚʦʩʪʨʦʷʱʝʛʦʩʷ ʞʠʣʴʷ ʧʨʦʜʘʚʘʣʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ. 

ʉ 2012 ʛʦʜʘ ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ ʧʨʠʭʦʜʠʣʘʩʴ ʩʥʦʚʘ ʥʘ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 ʧʦʩʪʨʦʝʥʘ 

ʥʘʛʣʷʜʥʘʷ ʜʠʥʘʤʠʢʘ ʮʝʥ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʧʦ ʚʩʝʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʈʌ (ʨʠʩ. 3).  

 

ʈʠʩʫʥʦʢ 3 ï ʊʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 1 ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ 

ʈʌ ʚ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2015 ʛʦʜ 

ɸʥʘʣʠʟʠʨʫʷ ʛʨʘʬʠʢʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʩʭʦʞʘʷ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ ʥʘ ʧʝʨʚʠʯʥʦʤ 

ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʉʝʚʝʨʦïʂʘʚʢʘʟʩʢʦʤ, ʇʨʠʚʦʣʞʩʢʦʤ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʠ 

ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. ʆʜʥʘʢʦ ʤʠʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚ ʵʪʠʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʨʘʟʥʳʝ ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʤʠʥʠʤʘʣʴʥʘʷ 

ʮʝʥʘ ʙʳʣʘ ʚ 2011 ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣʘ 34721,6 ʨʫʙʣʷ ʟʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʞʠʣʴʷ ʥʘ ʧʝʨʚʠʯʥʦʤ 

ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʌʆ ʠ ʉʠʙʠʨʩʢʦʤ ʌʆ ʤʠʥʠʤʘʣʴʥʘʷ ʮʝʥʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʥʘ ʛʦʜ ʧʦʟʞʝ ʠ ʩʦʩʪʘʚʠʣʘ 28440 ʠ 35483,1 ʨʫʙʣʝʡ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʥʘʷ ʮʝʥʘ ʜʣʷ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ 
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ʌʆ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʮʝʥʦʡ ʚ ʈʦʩʩʠʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ɺ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʥʘʠʤʝʥʴʰʘʷ ʮʝʥʘ 

ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʙʳʣʘ ʚ 2011 ʛʦʜʫ ʠ ʨʘʚʥʷʣʘʩʴ 43931,8 ʨʫʙʣʴ. ʀʟʤʝʥʝʥʠʝ ʮʝʥʳ ʚ ʖʞʥʦʤ ʠ 

ʋʨʘʣʴʩʢʦʤ ʌʆ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ, ʧʦʩʪʨʦʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ 

ʧʝʨʝʛʠʙʘʤʠ. ɺ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ ʚ 

2015 ʛʦʜʫ (67663,7 ʨʫʙʣʷ) ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ ʫʨʦʚʥʶ 2009 ʛʦʜʘ (68205,2 ʨʫʙʣʷ), ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʟʥʘʯʝʥʠʠ ʮʝʥʳ ʨʘʚʥʦʤ 68961 ʨʫʙʣʴ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʤ ʚ 2014 ʛʦʜʫ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʌʆ 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʮʝʥʘ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʥʦʚʦʩʪʨʦʡʢʠ ʫʤʝʥʴʰʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009 

ʛʦʜʦʤ ʥʘ 4991,9 ʨʫʙʣʴ.  

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʢʚʘʨʪʠʨʳ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʞʠʣʴʷ ʩʢʣʦʥʥʘ ʢ ʫʚʝʣʠʯʝʥʠʶ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ, ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝʙʦʣʴʰʦʝ 

ʩʥʠʞʝʥʠʝ ʮʝʥʳ (-1,88%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛʦʜʦʤ. 
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MECHANO THERAPEUTIC  DEVICE SIMULATION FOR MOTOR FUNCTIONS  RECOVERY 

OF HUMANôS LOWER LIMB 

Khokhlov  A.V., Yatsun A.S. 

The paper describes an approach to the design of mechanotherapeutic apparatus for rehabilitation 

of human lower limbs constructed on the basis of a multiple-link mechatronic device, based on the block 

simulation of dynamic processes taking place in it. 

Keywords: mechanotherapy, mechatronic device, rehabilitation, lower limb, multiple-link 

mechanism, three-link mechanism, simulation, dynamic parameters. 

 

ɺʚʝʜʝʥʠʝ 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʫ ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʧʘʨʘʣʠʯʦʤ 

ʥʠʞʥʠʭ, ʣʠʙʦ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʉʝʛʦʜʥʷ, ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, 

ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʦʤʦʪʦʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ [1-4].  ʇʨʠ ʵʪʦʤ, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʢʦʥʝʯʥʦʩʪʝʡ ʧʘʮʠʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ 

ʙʠʦʪʨʝʥʘʞʸʨʦʚ ʩ ʘʢʪʠʚʥʳʤʠ ʧʨʠʚʦʜʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʦʯʫʚʩʪʚʣʝʥʠʝʤ, ʩʦ 

ʩʨʝʜʩʪʚʘʤʠ ʩʪʠʤʫʣʷʮʠʠ ʧʘʮʠʝʥʪʘ ʠ ʩ ʨʘʟʚʠʪʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ʊʘʢʠʝ 

ʙʠʦʤʝʭʘʪʨʦʥʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʪʨʝʥʘʞʸʨʳ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʞʝ ʚʳʧʫʩʢʘʶʪʩʷ ʟʘ 

https://www.multitran.com/m.exe?s=therapeutic&l1=1&l2=2
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ʨʫʙʝʞʦʤ. ɺ ʈʦʩʩʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʠʤʝʶʪʩʷ ʣʠʰʴ 

ʦʪʜʝʣʴʥʳʝ ʧʦʧʳʪʢʠ ʠʭ ʩʦʟʜʘʥʠʷ [5-7].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɹʣʦʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʤʝʭʘʪʨʦʥʥʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʘʮʠʝʥʪʘ, ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʘʚʣʷʝʤʦʛʦ ʜʚʠʞʝʥʠʷ ʪʨʸʭʟʚʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʩ ʘʢʪʠʚʥʳʤʠ ʪʘʟʦʙʝʜʨʝʥʥʳʤ, ʢʦʣʝʥʥʳʤ ʠ ʛʦʣʝʥʦʩʪʦʧʥʳʤ ʩʫʩʪʘʚʘʤʠ (ʰʘʨʥʠʨʘʤʠ). ʇʨʠ 

ʵʪʦʤ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʸʤʦʚ ʜʚʠʞʝʥʠʷ ʟʚʝʥʴʝʚ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʫʛʣʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʟʘʜʘʥʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʚʘ ʵʪʘʧʘ: ʥʘ ʧʝʨʚʦʤ ï ʚ ʧʨʦʛʨʘʤʤʝ MATLAB  (ʧʘʢʝʪʳ 

Simulink ʠ SimMechanics) ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʦʚ ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ, ʝʛʦ ʧʨʦʨʠʩʦʚʢʘ, ʘ 

ʪʘʢʞʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʜʚʠʞʝʥʠʷ. ʅʘ ʚʪʦʨʦʤ 

ï ʠʟʤʝʨʝʥʠʝ ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʤʦʤʝʥʪʦʚ, ʩʢʦʨʦʩʪʝʡ, ʫʩʢʦʨʝʥʠʡ, ʧʝʨʝʤʝʱʝʥʠʡ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʜʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʤʝʭʘʪʨʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʩʣʝʜʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʥʦʛʦʟʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʸʭ ʪʚʸʨʜʳʭ ʟʚʝʥʴʝʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʰʘʨʥʠʨʘʤʠ (ʨʠʩ. 1ʘ), ʝʛʦ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʩʨʝʜʝ MATLAB  ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 

1ʚ. ɸ ʥʘ ʨʠʩʫʥʢʝ 1ʙ, ʩʦʙʩʪʚʝʥʥʦ, ʠʟʦʙʨʘʞʝʥʘ ʩʘʤʘ ʥʦʛʘ ʯʝʣʦʚʝʢʘ. 

                        ʘ)                                                  ʙ)                                           ʚ) 

 

ʈʠʩʫʥʦʢ 1 ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʪʨʸʭʟʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʚ MATLAB  (ʧʘʢʝʪʳ Simulink ʠ 

SimMechanics). 
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ʈʠʩʫʥʦʢ 2 ɹʣʦʢ-ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʚ MATLAB 

Ground ï ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʩʪʦʡʢʫ; 

Body ï ʙʣʦʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʦʨʠʩʦʚʳʚʘʶʪʩʷ ʟʚʝʥʴʷ, ʘ ʪʘʢʞʝ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʥʳ ʠʭ 

ʧʘʨʘʤʝʪʨʳ (ʨʘʟʤʝʨʳ, ʨʘʩʧʦʣʦʞʝʥʠʷ, ʤʘʩʩʳ, ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ); 

Revoluteï ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʚʨʘʱʘʪʝʣʴʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ; 

JointActuator ï ʙʣʦʢ, ʟʘʜʘʶʱʠʡ ʜʚʠʞʝʥʠʝ; 

JointSensorï ʙʣʦʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠʟʤʝʨʷʶʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ; 
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Subsystem ï ʧʦʜʩʠʩʪʝʤʘ, ʩʣʫʞʘʱʘʷ ʜʣʷ çʢʦʤʧʘʢʪʥʦʩʪʠè ʙʣʦʢ-ʩʭʝʤʳ, ʚ ʥʝʸ ʤʦʞʥʦ ʧʦʤʝʱʘʪʴ 

ʣʶʙʳʝ ʙʣʦʢʠ ʠ ʙʣʦʢ-ʩʭʝʤʳ; 

Scope ï ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʦʩʮʠʣʣʦʛʨʘʬ; 

MachineEnvironment ï ʙʣʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʘʥʠʤʘʮʠʠ ʜʚʠʞʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ. 

ɺ ʠʥʪʝʨʬʝʡʩʘʭ ʙʣʦʢʦʚ ʟʘʜʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʝʭʘʥʠʟʤʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʝʭʘʥʠʟʤ ʜʚʠʛʘʣʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʩʠʩʪʝʤʘ 

çɿʘʜʘʥʠʝ ʜʚʠʞʝʥʠʷè. ʊʘʢ ʢʘʢ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʫʛʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʙʣʦʢʘ 

çIntegratorè ʚ ʧʘʢʝʪʝ Simulink. ʉʢʦʨʦʩʪʠ ʙʝʜʨʘ ʠ ʩʪʦʧʳ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ 2ˊ ʠ ˊ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʋʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ Ů ʟʘʜʘʸʪʩʷ ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʝʭʘʥʠʟʤ ʜʚʠʛʘʣʩʷ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɹʣʦʢ-ʩʭʝʤʘ çʀʟʤʝʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʡ ʞʝ ʧʦʜʩʠʩʪʝʤʝ, ʯʪʦ 

çɿʘʜʘʥʠʝ ʜʚʠʞʝʥʠʷè. ʆʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʟʘʢʦʥ, 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʧʦʜʩʠʩʪʝʤʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʣʦʢ SineWaveFunction. 

ɹʣʦʢ-ʩʭʝʤʳ ʠʟʤʝʨʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ɹʣʦʢ-ʩʭʝʤʳ çʀʟʤʝʨʝʥʠʝ ʜʚʠʞʝʥʠʷè ʜʣʷ ʟʚʝʥʴʝʚ ʙʝʜʨʘ ʠ ʩʪʦʧʳ ʠʜʝʥʪʠʯʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 3 ɹʣʦʢ-ʩʭʝʤʘ çʀʟʤʝʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ʙʝʜʨʝè 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

lOA =l AB =  0.4 ʤ; lBC =  0.1 ʤ; mOA = mAB =  2 ʢʛ; 

mBC =  1.3 ʢʛ. 
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ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ   ʤʦʤʝʥʪʦʚ ʩʠʣ ʚ ʙʝʜʨʝ ʠ ʚ ʩʪʦʧʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

ʘ)                                                                ʙ) 

ʈʠʩʫʥʦʢ 4 ɻʨʘʬʠʢ ʤʦʤʝʥʪʦʚ ʜʚʠʞʫʱʠʭ ʩʠʣ ʚ ʟʚʝʥʴʷʭ ʙʝʜʨʘ (ʘ) ʠ ʩʪʦʧʳ (ʙ) 

ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠʚʦʜʦʚ ʚ ʟʚʝʥʴʷʭ ʙʝʜʨʘ ʠ ʩʪʦʧʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʘ)                                                     ʙ) 

ʈʠʩʫʥʦʢ 5 ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʦʚ ʚ ʟʚʝʥʴʷʭ ʙʝʜʨʘ (ʘ) ʠ ʩʪʦʧʳ (ʙ) 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ 

ʧʨʠʚʦʜʦʚ ʫʢʘʟʘʥʥʳʭ ʟʚʝʥʴʝʚ ʠ ʧʦʜʦʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʚʠʛʘʪʝʣʠ, ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ.  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʤʥʦʛʦʟʚʝʥʥʦʛʦ ʤʝʭʘʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, 
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ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʝʡ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʟʚʝʥʴʝʚ ʤʝʭʘʥʠʟʤʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʘ ʚ ʢʦʣʝʥʥʦʤ ʩʫʩʪʘʚʝ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʣʠʰʴ ʥʘʣʠʯʠʝʤ ʩʚʦʙʦʜʥʦ ʚʨʘʱʘʶʱʝʡʩʷ 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʦʡ. ɺ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ MATLAB  (ʧʘʢʝʪʳ Simulink ʠ SimMechanics) 

ʊʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʦʚ ʟʚʝʥʴʝʚ ʙʝʜʨʘ ʠ ʩʪʦʧʳ. ʇʨʝʜʣʘʛʘʝʤʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ 

ʧʘʨʘʣʠʯʘʤʠ ʥʦʛ ʠ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ.   
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LEVERAGE MECHANISM SIMULATION OF THE PLANING -MACHINE ACTUATING 

DEVICE IN HARDWARE SIMMECHANICS/MATLAB  

Khokhlov  A.V. 

This article presents a simulation technique lever machine planer table mechanism (drive 

mechanism to slide the cutting head) using SimMechanics / MATLAB software environment is an example 

of the synthesis, kinematic and power linkage analyzes, calculation of engine power, and the results of 

simulation conducted. 

Keywords: leverage mechanism, simulation, dynamic parameters, power of an engine, model verification, 

kinematic analysis, power analysis. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʮʝʣʳʡ ʨʷʜ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʝ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ 

ʧʘʢʝʪʳ MATLAB  Simulink ʠ SimMechanics. 

Simulink ð ɻʪʦ ʛʨʘʬʠʯʝʩʢʘʷ ʩʨʝʜʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʠ ʧʦʤʦʱʠ 

ʙʣʦʢ-ʜʠʘʛʨʘʤʤ ʚ ʚʠʜʝ ʥʘʧʨʘʚʣʝʥʥʳʭ ʛʨʘʬʦʚ, ʩʪʨʦʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʷ ʜʠʩʢʨʝʪʥʳʝ, 

ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ, ʥʝʣʠʥʝʡʥʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʩʠʩʪʝʤʳ [1]. 

SimMechanics ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʨʝʜʫ ʜʣʷ ʪʨʸʭʤʝʨʥʦʡ ʩʠʤʫʣʷʮʠʠ ʤʥʦʛʦʪʝʣʴʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ [2], ʪʘʢʠʭ ʢʘʢ: 

- ʨʦʙʦʪʳ, 
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- ʧʦʜʚʝʩʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

- ʩʪʨʦʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

- ʧʦʩʘʜʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʘʤʦʣʝʪʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʦʧʨʦʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʫʶ ʤʝʭʘʪʨʦʥʠʢʫ 

ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʫ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ 

ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʥʘʫʢʝ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʘʨʳʭ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʳ, ʤʦʜʝʣʠʨʫʶʱʝʡ ʨʳʯʘʞʥʳʡ ʤʝʭʘʥʠʟʤ ʩʪʦʣʘ 

ʩʪʨʦʛʘʣʴʥʦʛʦ ʩʪʘʥʢʘ (ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʚʦʜʘ ʧʦʣʟʫʥʘ ʩ ʨʝʟʮʦʚʦʡ ʛʦʣʦʚʢʦʡ) ʩʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʥʠʞʝ ʩʭʝʤʝ; ʚʳʧʦʣʥʝʥʠʶ ʝʛʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʩʠʣʦʚʦʛʦ ʘʥʘʣʠʟʘ; ʦʧʠʩʘʥʠʶ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʚʝʨʢʝ 

ʝʸ ʘʜʝʢʚʘʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʩʯʸʪʫ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʉʪʨʦʛʘʣʴʥʳʝ ʩʪʘʥʢʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʣʠʥʝʡʯʘʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ï ʚʝʨʪʠʢʘʣʴʥʳʭ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʥʘʢʣʦʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʯʠʩʣʷʶʪ ʠ ʬʘʩʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʧʣʦʩʢʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ [3]. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʪʦʣʘ ʩʪʨʦʛʘʣʴʥʦʛʦ ʩʪʘʥʢʘ 

(ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʦʜʘ ʧʦʣʟʫʥʘ ʩ ʨʝʟʮʦʚʦʡ ʛʦʣʦʚʢʦʡ) (ʨʠʩ. 1ʘ) ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʥʝʛʦ ʩʠʣʘʤʠ ʠ 

ʧʨʦʨʠʩʦʚʢʘ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ MATLAB  (ʨʠʩ. 1ʙ). 

 

ʈʠʩʫʥʦʢ 1 ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 
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ʈʠʩʫʥʦʢ 2 ɹʣʦʢ-ʩʭʝʤʘ ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʪʦʣʘ ʩʪʨʦʛʘʣʴʥʦʛʦ ʩʪʘʥʢʘ  

 

ɺ ʙʣʦʢ-ʩʭʝʤʝ (ʨʠʩ.2) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ: 

Ground ï ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʩʪʦʡʢʫ; 

Body ï ʙʣʦʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʦʨʠʩʦʚʳʚʘʶʪʩʷ ʟʚʝʥʴʷ, ʘ ʪʘʢʞʝ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʥʳ ʠʭ 

ʧʘʨʘʤʝʪʨʳ (ʨʘʟʤʝʨʳ, ʨʘʩʧʦʣʦʞʝʥʠʷ, ʤʘʩʩʳ, ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ); 

Prismaticï ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ; 

Revoluteï ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʚʨʘʱʘʪʝʣʴʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ; 

JointActuator ï ʙʣʦʢ, ʟʘʜʘʶʱʠʡ ʜʚʠʞʝʥʠʝ ʚ ʢʨʠʚʦʰʠʧʝ (ʘ ʪʘʢʞʝ, ʚ ʜʘʥʥʦʡ ʙʣʦʢ-ʩʭʝʤʝ, ʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʜʩʠʩʪʝʤʝ ʟʘʜʘʥʠʷ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ); 

JointSensorï ʙʣʦʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠʟʤʝʨʷʶʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ; 

SignalBuilder ï ʙʣʦʢ, ʚ ʢʦʪʦʨʦʤ ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. 

Subsystem ï ʧʦʜʩʠʩʪʝʤʘ, ʩʣʫʞʘʱʘʷ ʜʣʷ çʢʦʤʧʘʢʪʥʦʩʪʠè ʙʣʦʢ-ʩʭʝʤʳ, ʚ ʥʝʸ ʤʦʞʥʦ ʧʦʤʝʱʘʪʴ 

ʣʶʙʳʝ ʙʣʦʢʠ ʠ ʙʣʦʢ-ʩʭʝʤʳ; 

Scope ï ʙʣʦʢ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʦʩʮʠʣʣʦʛʨʘʬ; 

MachineEnvironment ï ʙʣʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʘʥʠʤʘʮʠʠ ʜʚʠʞʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ. 

ɺ ʠʥʪʝʨʬʝʡʩʘʭ ʙʣʦʢʦʚ ʟʘʜʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʝʭʘʥʠʟʤʘ. 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
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ʄɽʍɸʅʀʂɸ 
 

 
40 

ʈʘʟʨʘʙʦʪʢʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʜʧʨʦʛʨʘʤʤ 

ʂʣʶʯʝʚʳʤʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʧʦʜʧʨʦʛʨʘʤʤʘʤʠ ʷʚʣʷʶʪʩʷ çɿʘʜʘʥʠʝ ʜʚʠʞʝʥʠʷè ʠ çɿʘʜʘʥʠʝ 

ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠè.ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʝʭʘʥʠʟʤ ʜʚʠʛʘʣʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʜʩʠʩʪʝʤʘ çɿʘʜʘʥʠʝ ʜʚʠʞʝʥʠʷè (ʨʠʩ. 3). ʊʘʢ ʢʘʢ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʷʚʣʷʶʪʩʷ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʫʛʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʨʠ 

ʧʦʤʦʱʠ ʙʣʦʢʘ çIntegratorè ʚ ʧʘʢʝʪʝ Simulink. ʋʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʢʨʠʚʦʰʠʧʘ Ů ʟʘʜʘʸʪʩʷ ʥʫʣʝʚʳʤ 

ʟʥʘʯʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʚʨʘʱʝʥʠʝ ʜʘʥʥʦʛʦ ʟʚʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

 

ʈʠʩʫʥʦʢ 3. ɹʣʦʢ-ʩʭʝʤʘ çɿʘʜʘʥʠʝ ʜʚʠʞʝʥʠʷè 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʟʘʜʘʥʠʷ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. 

 

ʈʠʩʫʥʦʢ 4 ɹʣʦʢ-ʩʭʝʤʘ çɿʘʜʘʥʠʝ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠè 

ʇʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʤʥʦʞʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ: ʧʫʪʴ, ʩʢʦʨʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ, 

ʚʨʝʤʷ ʠ ʪ.ʜ. ɿʘʯʘʩʪʫʶ ʦʥʘ ʟʘʚʠʩʠʪ ʩʨʘʟʫ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʟ-ʟʘ ʯʝʛʦ ʵʪʘʧ ʟʘʜʘʥʠʷ ʧʦʣʝʟʥʦʡ 

ʥʘʛʨʫʟʢʠ ʩʯʠʪʘʝʪʩʷ ʧʦʨʦʡ ʩʘʤʳʤ ʩʣʦʞʥʳʤ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʤʦʜʝʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʝʤʝʥʠ. ɻʨʘʬʠʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 









http://matlab.ru/products/simulink
http://matlab.ru/products/simmechanics
















http://elibrary.ru/contents.asp?issueid=1163756&selid=20504353
http://elibrary.ru/contents.asp?issueid=1163756&selid=20504353
http://www.science-education.ru/118-14172












http://www.schneider-electric.ru/
http://www.schneider-electric.ru/ru/product-category/5100-programmnoe-obespecenie
http://www.schneider-electric.ru/ru/product-category/5100-programmnoe-obespecenie











