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ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʣʫʯʰʠʝ ʜʦʢʣʘʜʳ II-ʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʅʘʮʠʦʥʘʣʴʥʦʡ) 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʦʰʝʜʰʝʡ 22-23 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʚ 

ʇʝʥʟʝʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ɺ ʩʪʘʪʴʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦ-
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ʘʩʧʠʨʘʥʪʘʤʠ, ʩʦʠʩʢʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ. 
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ɼʦʢʣʘʜʳ, ʪʝʟʠʩʳ ʠ ʩʪʘʪʴʠ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 
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ɼʦʨʦʛʠʝ ʜʨʫʟʴʷ, ʢʦʣʣʝʛʠ! 

 

ɹʣʘʛʦʜʘʨʠʤ ʚʩʝʭ ɺʘʩ, ʦʪʢʣʠʢʥʫʚʰʠʭʩʷ ʥʘ ʥʘʰʝ ʧʨʠʛʣʘʰʝʥʠʝ ʠ 

ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʥʘʰʝʡ ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʩʝʛʜʘ ʙʳʣʦ ʤʥʦʛʦ ʪʘʣʘʥʪʣʠʚʳʭ, ʦʪʢʨʳʪʳʭ ʢ 

ʧʨʦʛʨʝʩʩʫ ʠ ʩʧʦʩʦʙʥʳʭ ʩʦʟʜʘʚʘʪʴ ʥʦʚʦʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. ʀʤʝʥʥʦ ʥʘ ʥʠʭ 

ʜʝʨʞʠʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʠʨ, ʠ ʥʘʜʦ ʩʜʝʣʘʪʴ ʚʩʝ, ʯʪʦʙʳ ʙʫʜʫʱʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʙʳʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʨʘʙʦʪʘʪʴ ʠ ʪʚʦʨʠʪʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ɹʣʘʛʦʧʦʣʫʯʠʝ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ 

ʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʩʧʝʭʦʚ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʠʟʦʙʨʝʪʝʥʠʡ, ʦʪʢʨʳʪʠʡ, 

ʚʦʩʧʠʪʘʥʠʷ ʤʦʣʦʜʝʞʠ ʚ ʜʫʭʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʚʦʙʦʜʳ ʠ ʛʨʘʞʜʘʥʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

ʇʨʦʚʦʜʠʤʳʝ ʢʦʣʣʝʢʪʠʚʦʤ ʚʫʟʘ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʠʩʮʠʧʣʠʥ, ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʦʜʠʤʳʭ ʟʘʥʷʪʠʡ, ʩʪʘʙʠʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ʋʯʝʙʥʳʝ ʠ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʥʘʰʠʭ ʩʪʫʜʝʥʪʦʚ 

ʝʞʝʛʦʜʥʦ ʟʘʥʠʤʘʶʪ ʧʨʝʩʪʠʞʥʳʝ ʤʝʩʪʘ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ 

ʢʦʥʢʫʨʩʘʭ ʠ ʦʣʠʤʧʠʘʜʘʭ. 

ɺʩʝ ʵʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʝ, ʧʨʦʚʦʜʠʤʦʡ ʩʪʫʜʝʥʪʘʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ 

ʧʨʠʚʣʝʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩ ʧʝʨʚʦʛʦ ʢʫʨʩʘ, 

ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ, ʨʝʛʫʣʷʨʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʢʦʥʢʫʨʩʘʭ 

ʥʘʫʯʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʝʞʝʛʦʜʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ. 

II ɺʩʝʨʦʩʩʠʡʩʢʘʷ (ʅʘʮʠʦʥʘʣʴʥʘʷ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʉʆɺʈɽʄɽʅʅʓɽ ʇʈʆɹʃɽʄʓ ʀ ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀʗ 

ɸɺʊʆʄʆɹʀʃʔʅʆ-ɼʆʈʆɾʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ɺ ʈʆʉʀʁʉʂʆʁ 

ʌɽɼɽʈɸʎʀʀè ʚʢʣʶʯʘʝʪ ʚʦʩʝʤʥʘʜʮʘʪʴ ʦʩʥʦʚʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʚʝʱʘʶʪ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʩʪʦʷʱʠʝ ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ɸɼʂ ʚ ʫʩʣʦʚʠʷʭ 

ʈʦʩʩʠʡʩʢʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɾʝʣʘʝʤ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʭʦʨʦʰʠʭ ʜʦʢʣʘʜʦʚ ʠ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ!  

ʋʜʘʯʠ ɺʘʤ! 

 

ɿʘʚ. ʢʘʬʝʜʨʳ çʕɸʊè, 

ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ɿʘʭʘʨʦʚ ʖ.ɸ 
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ʄʆɼɽʃʔ ʂʈɸʊʂʆʉʈʆʏʅʆɻʆ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ 

ʉʆʉʊʆʗʅʀʗ ɼʆʈʆɾʅʆɻʆ ʇʆʂʈʓʊʀʗ ɼʃʗ ʎɽʃɽʁ 

ɹʓʉʊʈʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ɿʀʄʅʀʄ ʉʆɼɽʈɾɸʅʀɽʄ  

ɻʆʈʆɼʉʂʆʁ ʋʃʀʏʅʆ-ɼʆʈʆɾʅʆʁ ʉɽʊʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩ ʮʝʣʴʶ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʠʤʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʛʦʨʦʜʩʢʦʡ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ (ɻʋɼʉ). ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʥʘ ʦʩʥʦʚʝ ʪʨʝʥʜʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʚʣʘʞʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ ʦʧʨʝʜʝʣʷʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʛʦʣʦʣʝʜʘ ʠ ʩʥʝʛʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ɻʋɼʉ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ. ʇʨʠʚʝʜʝʥ 

ʧʨʠʤʝʨ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʛʦʣʦʣʝʜʘ ʠ ʩʥʝʛʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ɻʋɼʉ.    

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ. 
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THE SHORT-TERM FORECASTING MODEL OF ROAD  SURFACE 

CONDITIONS FOR OPERATING MANAGEMENT OF WINTER  

MAINTENANCE THE NETW ORK OF URBAN ROADS 

 

Abstract. The authors presented a model for prediction of adverse weather 

and climatic factors with the purpose of operative management of winter road 

maintenance urban road network (GUDS). The proposed model allows on the 

basis of trend changes of temperature, pressure, humidity and wind speed to 

determine the formation of ice and snow deposits on the roads of GUDS. As a 

tool of implementation of the system the authors propose to use decision trees. 

An example of forecasting and the estimation accuracy of the constructed model 

in comparison with the actual data on the formation of ice and snow deposits on 

the roads of GUDS. 

Keywords: A model for predicting the state of the road in coverage is 

achieved, simulation, decision trees. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʦʜʝʨʞʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ ʷʚʣʷʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʜʦʨʦʞʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ [2]. ɼʣʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʛʦʨʦʜʩʢʦʡ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ (ɻʋɼʉ), ʩ ʫʯʝʪʦʤ 

ʟʘʪʨʘʪ ʜʦʨʦʞʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʣʫʞʙ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ [3]. ʀʟʚʝʩʪʥʦ [4], ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩʣʫʞʙʦʡ ʩʦʜʝʨʞʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʧʦʢʨʳʪʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʪʣʦʞʝʥʠʡ ʩʥʝʛʘ ʠ ʣʴʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʚʪʦʤʦʙʠʣʷ ʩ ʜʦʨʦʛʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʟʠʤʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ɻʋɼʉ ʠʤʝʝʪ ʚʘʞʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ 

ʜʦʨʦʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ [5, 6]. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [7] ʧʦʜʨʷʜʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʟʠʤʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ɻʋɼʉ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʫʥʢʪʳ ʤʝʪʝʦʢʦʥʪʨʦʣʷ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʜʦʨʦʞʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ɸɼʄʉ).  ʂʨʦʤʝ ʵʪʦʛʦ ʩʣʫʞʙʝ ʩʦʜʝʨʞʘʥʠʷ 
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ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʤʝʪʝʦʫʩʣʦʚʠʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʜʝʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʨʘʤʢʘʭ 

ʩʠʩʪʝʤʳ ʟʠʤʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ɻʋɼʉ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʨʳʪʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [8]. ɺ ʨʘʙʦʪʝ [9] ʘʚʪʦʨʦʤ ʤʦʜʝʣʴ 

ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʫʯʠʪʳʚʘʶʱʘʷ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʞʜʦʛʦ ʠʟ ʰʝʩʪʠ ʚʠʜʦʚ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ. ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʪʝʤʳ ʚ 

ʨʘʙʦʪʝ [10] ʧʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʫʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ ʚ ʚʠʜʝ ʣʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ: çʠʩʪʠʥʘè, ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʢʦʣʴʟʢʦʩʪʠ, çʣʦʞʴè ï ʠʭ ʦʪʩʫʪʩʪʚʠʝ. 

 

ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ 

 
ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʪʘʙʣ. 1, ʘ 

ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [7] 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʘ 2 - ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ. 
ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʢʨʳʪʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 
ʊʦʯʢʘ ʨʦʩʳ ʆʩʘʜʢʠ 

ʉʦʩʪʦʷʥʠʝ 

ʧʦʢʨʳʪʠʷ 
ɺʠʜ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ 

ʅʠʞʝ 0 

ʅʠʞʝ 0 

ɺʳʰʝ  

ʪʝʤʧʝʨʘʪʫʨ

ʳ ʧʦʢʨʳʪʠʷ 

ɾʠʜʢʠʝ ʄʦʢʨʦʝ ɻʦʣʦʣʝʜʠʮʘ 

ʊʚʝʨʜʳ

ʝ 

ʉʫʭʦʝ ʉʥʝʞʥʳʡ ʥʘʢʘʪ 

ʄʦʢʨʦʝ 
ɻʦʣʦʣʝʜʠʮʘ, ʩʥʝʞʥʳʡ 

ʥʘʢʘʪ 

ʄʦʨʦʩʴ 
ʉʫʭʦʝ ɻʦʣʦʣʝʜ 

ʄʦʢʨʦʝ ɻʦʣʦʣʝʜʠʮʘ, ʛʦʣʦʣʝʜ 

ʅʝʪ ʉʫʭʦʝ ʏʝʨʥʳʡ ʣʝʜ 

ʅʠʞʝ  

ʪʝʤʧʝʨʘʪʫʨ

ʳ  

ʧʦʢʨʳʪʠʷ 

ɾʠʜʢʠʝ ʄʦʢʨʦʝ ɻʦʣʦʣʝʜʠʮʘ 

ʊʚʝʨʜʳ

ʝ 

ʉʫʭʦʝ ʉʥʝʞʥʳʡ ʥʘʢʘʪ 

ʄʦʢʨʦʝ 
ɻʦʣʦʣʝʜʠʮʘ, ʩʥʝʞʥʳʡ 

ʥʘʢʘʪ 

ʄʦʨʦʩʴ 
ʉʫʭʦʝ ɻʦʣʦʣʝʜ 

ʄʦʢʨʦʝ ɻʦʣʦʣʝʜʠʮʘ, ʛʦʣʦʣʝʜ 

ɺʳʰʝ 0 

ɺʳʰʝ  

ʪʝʤʧʝʨʘʪʫʨ

ʳ ʧʦʢʨʳʪʠʷ 

ɾʠʜʢʠʝ ʄʦʢʨʦʝ ɻʦʣʦʣʝʜʠʮʘ 

ʊʚʝʨʜʳ

ʝ 

ʉʫʭʦʝ ʉʥʝʞʥʳʡ ʥʘʢʘʪ 

ʄʦʢʨʦʝ ʉʥʝʞʥʳʡ ʥʘʢʘʪ 

ʅʠʞʝ  

ʪʝʤʧʝʨʘʪʫʨ

ʳ ʧʦʢʨʳʪʠʷ 

ɾʠʜʢʠʝ ʄʦʢʨʦʝ ɻʦʣʦʣʝʜʠʮʘ 

ʊʚʝʨʜʳ

ʝ 

ʉʫʭʦʝ ʉʥʝʞʥʳʡ ʥʘʢʘʪ 

ʄʦʢʨʦʝ ʉʥʝʞʥʳʡ ʥʘʢʘʪ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʩʠʩʪʝʤʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʙʘʟʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʟʠʤʥʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ.  

 

ʄʦʜʝʣʴ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ 

 

ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ ʥʘ ʧʦʢʨʳʪʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ [7] ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʦ ʤʦʜʝʣʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʝʨʝʚʘ 

ʨʝʰʝʥʠʡ Deductor Studio. ɼʝʨʝʚʦ ʨʝʰʝʥʠʡ, ʵʢʩʪʨʘʧʦʣʠʨʫʝʪ ʫʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʣʦʣʝʜʘ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʨʦʚ, 

ʩʪʘʪʠʩʪʠʢʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʘ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʥʢʨʝʪʥʦʤʫ ʫʟʣʫ.  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ ʠ ʥʦʨʤʘʪʠʚʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ɻʋɼʉ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ 

ʚʠʜʝ, ʩʥʝʛʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠʣʠ ʟʠʤʥʝʡ ʩʢʦʣʴʟʢʦʩʪʠ.  
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ʈʠʩʫʥʦʢ 1 - ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʟʠʤʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ɻʋɼʉ 

 

ɹʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʷʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʥʷʪʘ ʟʘ ʧʝʨʠʦʜ ʩ 

2010 ʧʦ 2016 ʛʦʜ ʧʦ ʜʘʥʥʳʤ [16]. ʊʘʤ ʞʝ ʚʟʷʪʳ ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ 2017 ʛʦʜʫ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ. ɼʠʩʢʨʝʪʠʟʘʮʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ - 3 ʯʘʩʘ (ʩʤ. ʨʠʩ. 2).  

 

 
ʈʠʩʫʥʦʢ 2 - ʉʪʨʫʢʪʫʨʘ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ Deductor Studio ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʤʘʩʩʠʚ 

ʜʣʷ ʤʦʜʝʣʠ ʚʳʛʣʷʜʝʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 3)  

 
ʈʠʩʫʥʦʢ 3 - ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ Deductor Studio 

ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ʧʨʠ ʟʠʤʥʝʤ ʩʦʜʝʨʞʘʥʠʠ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ 

ʊʦʯʢʘ 

ʨʦʩʳ 

ɸʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ 

ʉʢʦʨʦʩʪʴ ʠ  

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ 
ʆʙʣʘʯʥʦʩʪʴ  

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʢʨʳʪʠʷ  

ʉʦʩʪʦʷʥʠʝ  

ʧʦʢʨʳʪʠʷ  

ʈʝʣʴʝʬ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʩʪʥʦʩʪʠ  
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ɼʘʣʝʝ ʦʙʨʘʙʦʪʢʘ ʧʨʠʤʝʨʦʚ ʚ Deductor Studio ʜʘʣʘ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ (ʨʠʩ. 4-5): ʜʝʨʝʚʦʤ ʩʬʦʨʤʠʨʦʚʘʥʦ 428 ʧʨʘʚʠʣ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 

ʚ ʩʨʝʜʥʝʤ ʦʪ 60 ʜʦ 80 % ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʦʜʜʝʨʞʢʠ 

ʧʨʘʚʠʣ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʩʚʳʰʝ 70 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʨʘʚʠʣ). 

 
ʈʠʩʫʥʦʢ 4 - ʉʪʨʫʢʪʫʨʘ ʧʨʘʚʠʣ ʠ ʠʭ ʧʦʜʜʝʨʞʢʘ 

 

 
ʈʠʩʫʥʦʢ 5 ï ʇʨʘʚʠʣʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ Deductor Studio ʥʘ ʦʩʥʦʚʝ 

ʦʙʨʘʙʦʪʢʠ ʧʨʠʤʝʨʦʚ ʜʝʨʝʚʦʤ ʨʝʰʝʥʠʡ 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʛʦ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʛʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʛʦʣʦʣʝʜʘ ʟʘ 2017 

ʛʦʜ. ɺʩʝʛʦ ʤʦʜʝʣʠ ʧʨʝʜʲʷʚʣʷʣʦʩʴ 974 ʥʘʙʣʶʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʦʛʦʜʥʳʭ 

ʷʚʣʝʥʠʡ ʚ 2017 ʛʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 6.  
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ʈʠʩʫʥʦʢ 6 - ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʥʘ ʧʦʢʨʳʪʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʥʘʙʣʶʜʘʝʤʳʤʠ 2017 ʛʦʜʘ (1 ï 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʷʚʣʝʥʠʷ; 2 ï ʩʥʝʛʦʚʳʝ ʦʪʣʦʞʝʥʠʷ; 3 ï ʣʝʜʷʥʳʝ ʦʪʣʦʞʝʥʠʷ) 

 

ʉʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʦʯʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʠʣʘ ʧʦʨʷʜʢʘ 30 %. ʆʜʥʘʢʦ, ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʙʘʟʫ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʟʘ 1999-2009 ʛʛ. ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʠʤʝʨʦʚ ʥʘ 12300, ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ ʘʙʩʦʣʶʪʥʦʡ ʦʰʠʙʢʠ ʩʥʠʟʠʣʩʷ ʜʦ 

20 %, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʦʜʝʣʠ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  
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ʅɸɼɽɾʅʆʉʊʔ ʉɺɸʈʅʓʍ ʉʆɽɼʀʅɽʅʀʁ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʜʝʞʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʫʩʪʘʣʦʩʪʠ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠʯʝʤ, ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʝʷʥʠʝ.  

ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʫʩʪʘʣʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ 

ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʙʨʦʩʘ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʦʛʦ ʰʚʘ.  

ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʢʚʘʥʪʠʣʠ 

ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ, 

ʧʦ ʪʘʙʣʠʮʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʝʞʥʦʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ, 

ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

 

RELIABILITY OF WELDED JOINTS  

 

Abstract. At present, the reliability of transport vehicles is largely 

determined by the fatigue resistance of welded joints, and, the endurance limit in 

this case has a significant scattering. To estimate its coefficient of variation it is 

enough to analyze the results of fatigue tests. This approach allowed us to obtain 

the values of the coefficient of variation of the endurance limit depending on the 

spread of the quality of the weld. This coefficient is taken into account when 
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calculating the quantile of the normalized normal distribution, according to 

which, in the future, according to the tables of mathematical statistics, the 

probability of failure of the welded joint is determined. 

 

Keywords: reliability, probability of failure-free operation, endurance 

limit, coefficient of variation 

 

ʅʘʜʝʞʥʦʩʪʴ ʤʘʰʠʥ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʦʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʢʘʢ ʥʘʫʢʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʧʫʪʠ ʠ ʤʝʪʦʜʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. 

ɺ ʨʷʜʝ ʤʘʰʠʥ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ, ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʫʩʪʘʣʦʩʪʠ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʨʘʩʩʝʷʥʠʝ. ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʤʦʞʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʫʩʪʘʣʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ [1]. 

ɺ ʩʪʳʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʩʦ ʩʥʷʪʳʤ ʫʩʠʣʠʝʤ ʰʚʘ, ʜʠʘʧʘʟʦʥ 

ʨʘʩʩʝʷʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʧʦ ʜʘʥʥʳʤ ʅ.ɽ. 

ʅʘʫʤʯʝʥʢʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 12é15%. ɺ ʵʪʠʭ ʞʝ ʩʦʝʜʠʥʝʥʠʷʭ, ʥʦ ʧʨʠ ʥʝ 

ʩʥʷʪʦʤ ʫʩʠʣʠʠ ʰʚʘ ʨʘʩʩʝʷʥʠʝ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ. 

ʆʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ ʩ ʨʘʟʙʨʦʩʦʤ çʫʛʣʘ ʫʩʠʣʝʥʠʷè ʰʚʘ, ʪ.ʝ. 

ʫʛʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʝʪʘʣʠ ʠ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʰʚʘ ʫ ʝʝ ʢʨʦʤʢʠ. ʕʪʦʪ ʫʛʦʣ ʤʝʥʷʝʪʩʷ ʧʦ ʜʣʠʥʝ ʰʚʘ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʦʝʜʠʥʝʥʠʷʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ, ʛʜʝ ʝʛʦ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15.̄  

ʈ.ʅ. ʅʝʚʤʘʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ 

ʥʘ 15 ̄ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʤʝʥʷʝʪʩʷ ʥʘ 30%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʠʘʧʘʟʦʥ ʨʘʩʩʝʷʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʪ ʨʘʟʙʨʦʩʘ ʫʛʣʘ ʰʚʘ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʚ 30% ʜʣʷ ʨʫʯʥʦʡ ʠ ʚ 20% ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ. 

ʉʚʘʨʢʘ ʣʦʙʦʚʳʤʠ ʰʚʘʤʠ ʩʦʝʜʠʥʝʥʠʷ ʚʥʘʭʣʝʩʪʢʫ ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʨʘʩʩʝʷʥʠʝ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʙʨʦʩʦʤ 

ʦʪʥʦʰʝʥʠʷ ʢʘʪʝʪʦʚ ʰʚʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʅ. ʂʝʥʫʦʥʘ, ʜʠʘʧʘʟʦʥ 

ʨʘʩʩʝʷʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ 35%. 

ɺ ʪʘʚʨʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʙʝʟ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʠ ʙʝʟ ʛʣʫʙʦʢʦʛʦ 

ʧʨʦʧʣʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʥʫʪʨʠ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʱʝʣʴ, ʜʣʠʥʘ ʠ 

ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʩʣʫʯʘʡʥʘ, ʘ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʣʫʯʘʝʥ ʠ ʵʬʬʝʢʪʠʚʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʜʠʘʧʘʟʦʥʳ ʨʘʩʩʝʷʥʠʷ 

ʧʨʝʜʝʣʦʚ ʚʳʥʦʩʣʠʚʦʩʪʠ ʪʘʚʨʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʝʟ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʠ 

ʛʣʫʙʦʢʦʛʦ ʧʨʦʧʣʘʚʣʝʥʠʷ ʚʳʰʝ, ʯʝʤ ʩ ʨʘʟʜʝʣʢʦʡ ʠ ʛʣʫʙʦʢʠʤ 

ʧʨʦʧʣʘʚʣʝʥʠʝʤ.  

ʇʦ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ ʀ.ʊ. ʂʦʟʣʦʚʘ, ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥʳ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʚ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʩʦʩʪʘʚʣʷʝʪ 3,5, ʘ ʚʦ ʚʪʦʨʦʤ 2,5, ʯʪʦ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʩʪʝʧʝʥʠ ʢʨʠʚʦʡ 
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ʫʩʪʘʣʦʩʪʠ 6 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥʫ ʨʘʩʩʝʷʥʠʷ ʧʨʝʜʝʣʦʚ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 23 ʠ 16%. ɺ ʨʝʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ. 

ɼʠʘʧʘʟʦʥ ʨʘʩʩʝʷʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ ʩ 

ʵʣʝʤʝʥʪʘʤʠ, ʥʝ ʧʝʨʝʜʘʶʱʠʤʠ ʥʘʛʨʫʟʢʫ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ 

ʌʦʣʴʢʭʦʨʜʘ, ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 12%, ʘ ʩʚʘʨʥʳʭ ʜʚʫʪʘʚʨʦʚʳʭ 

ʙʘʣʦʢ, ʧʦ ʜʘʥʥʳʤ ʅ.ɽ. ʅʘʫʤʯʝʥʢʦʚʘ, ʦʢʦʣʦ 20%. 

ʉʚʘʨʥʳʝ ʢʦʨʦʙʯʘʪʳʝ ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʰʚʦʚ 

ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝʧʨʦʚʘʨʘ ʢʦʨʥʷ ʰʚʦʚ, ʚʩʣʝʜʩʪʚʠʝ 

ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʠʭ ʥʘʣʦʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʠʘʧʘʟʦʥʳ ʨʘʩʩʝʷʥʠʷ ʧʨʝʜʝʣʦʚ ʠʭ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʅ.ɽ. 

ʅʘʫʤʯʝʥʢʦʚʘ ʩʦʩʪʘʚʣʷʶʪ 30é40%. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʨʘʩʩʝʷʥʠʷ (ʚʳʨʘʞʝʥʥʳʡ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʬʦʨʤʝ) ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʧʳʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʰʝʩʪʠ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʷʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʊʦʛʜʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʚʝʥ ʰʝʩʪʦʡ ʯʘʩʪʠ ʜʠʘʧʘʟʦʥʘ ʨʘʩʩʝʷʥʠʷ ʵʪʦʡ 

ʚʝʣʠʯʠʥʳ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʨʘʩʩʝʷʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʦʮʝʥʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʙʨʦʩʘ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʦʛʦ ʰʚʘ vʉɺ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 1 [2]. 

ʊʘʙʣʠʮʘ 1 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʧʨʝʜʝʣʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ 

ɺʠʜ ʩʦʝʜʠʥʝʥʠʷ vʉɺ 

ʉʪʳʢʦʚʦʝ, ʩʚʘʨʢʘ ʨʫʯʥʘʷ 0,05 

ʊʦ ʞʝ, ʩʚʘʨʢʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 0,03 

ɺʥʘʭʣʝʩʪʢʫ 0,06 

ɺ ʪʘʚʨ, ʩ ʨʘʟʜʝʣʢʦʡ ʢʨʦʤʦʢ ʠ ʛʣʫʙʦʢʠʤ ʧʨʦʧʣʘʚʣʝʥʠʝʤ 0,04* 

ʊʦ ʞʝ ʙʝʟ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʠ ʛʣʫʙʦʢʦʛʦ ʧʣʘʚʣʝʥʠʷ 0,06* 

ʉ ʵʣʝʤʝʥʪʘʤʠ, ʥʝ ʧʝʨʝʜʘʶʱʠʤʠ ʥʘʛʨʫʟʢʠ 0,03* 

ɹʘʣʢʠ ʜʚʫʪʘʚʨʦʚʳʝ 0,05* 

ʂʦʨʦʙʯʘʪʳʝ ʙʘʣʢʠ 0,09* 

 

ɺ ʪʘʙʣ. 1 ʟʥʘʯʝʥʠʷ ç*è ʧʦʣʫʯʝʥʳ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʜʠʘʧʘʟʦʥ 

ʨʘʩʩʝʷʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʪʳʨʝʤ ʩʨʝʜʥʠʤ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʷʤ, ʪʘʢ ʢʘʢ ʠʩʧʳʪʘʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʦʝʜʠʥʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʪʳʢʦʚʳʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʝʟ ʫʜʘʣʝʥʠʷ 

ʦʢʘʣʠʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʧʨʝʜʝʣʳ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʠʘʧʘʟʦʥʦʤ ʨʘʩʩʝʷʥʠʷ ʦʢʦʣʦ 35%. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʢʘʣʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʨʝʜʝʣʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ, ʚʳʟʚʘʥʥʳʡ ʪʦʣʴʢʦ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 0,06. 
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ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʨʘʩʯʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʩʪʘʣʦʩʪʠ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ. ʂʚʘʥʪʠʣʴ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦ ʪʘʙʣʠʮʘʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ, 

ʨʘʚʥʘ 

 =                                                             (1) 

ʛʜʝ  - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʩʨʝʜʥʠʤ ʥʘʧʨʷʞʝʥʠʷʤ; 

 - ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʚʘʨʥʦʡ ʜʝʪʘʣʠ; 

va ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʥʘʛʨʫʟʢʠ. 

ɿʥʘʯʝʥʠʝ  ʩʣʝʜʫʝʪ ʚʳʯʠʩʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ 

 =  ,                                        (2) 

ʛʜʝ vd  - ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʜʝʪʘʣʠ ʦʜʥʦʡ 

ʧʣʘʚʢʠ ʙʝʟ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʶʪ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʠʣʠ ʧʨʠʙʣʠʞʝʥʥʦ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 

0,04é0,06 (ʯʝʤ ʤʝʥʴʰʝ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʡ ʦʙʲʝʤ, ʪʝʤ ʙʦʣʴʰʝ vd); 

vʇʃ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʦ 

ʧʣʘʚʢʘʤ, ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 0,06é0,08; 

vʇʆɺ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʚʘʨʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ; ʝʩʣʠ ʦʢʘʣʠʥʘ ʫʜʘʣʝʥʘ, 

ʢʨʦʤʢʠ ʜʝʪʘʣʝʡ ʥʝ ʧʦʚʨʝʞʜʝʥʳ ʢʠʩʣʦʨʦʜʥʦʡ ʨʝʟʢʦʡ, ʪʦ ʧʨʠʥʠʤʘʶʪ 

ʨʘʚʥʳʤ ʥʫʣʶ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʘʚʥʳʤ 0,06. 

ɿʥʘʯʝʥʠʝ  ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʨʝʜʝʣʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ  ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ  ɺʝʣʠʯʠʥʫ  

ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

 = ,                                                     (3) 

ʛʜʝ  ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʛʣʘʜʢʦʛʦ ʦʙʨʘʟʮʘ; 

 - ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʨʘʟʤʝʨʦʚ; 

 - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʧʨʦʯʥʝʥʠʝ,  ² 1; 

 - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ¢ 1; 

 - ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ.  

ɿʥʘʯʝʥʠʷ , , ,  ʥʘʭʦʜʷʪ ʚ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [3], 

ʚʝʣʠʯʠʥʳ  ʠ  ʤʦʞʥʦ ʪʘʢʞʝ ʥʘʭʦʜʠʪʴ ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ ʤʝʪʦʜʘʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʜʝʪʘʣʝʡ 

ʧʦʜ ʩʚʘʨʢʫ (ʨʘʟʙʨʦʩ ʫʛʣʘ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ, ʨʘʟʙʨʦʩ ʟʘʟʦʨʘ ʤʝʞʜʫ 

ʢʨʦʤʢʘʤʠ, ʩʪʝʧʝʥʴ ʥʝʩʦʚʧʘʜʝʥʠʷ ʩʪʳʢʫʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʢʨʦʤʦʢ), ʥʘʣʠʯʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʰʚʘ (ʧʦʜʨʝʟʦʚ, ʢʨʘʪʝʨʦʚ, 

ʧʨʠʞʦʛʦʚ), ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʰʚʘ (ʥʘʣʠʯʠʝ ʧʦʨ, ʰʣʘʢʦʚʳʭ ʚʢʣʶʯʝʥʠʡ, 

ʥʘʧʣʘʚʣʝʥʠʡ, ʥʝʧʨʦʚʘʨʦʚ, ʪʨʝʱʠʥ). ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʡ ʨʘʩʯʝʪ 
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ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʰʚʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʢʦʥʪʨʦʣʝʤ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʠ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʝʬʝʢʪʦʩʢʦʧʠʠ (ʨʘʜʠʘʮʠʦʥʥʦʛʦ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ, 

ʤʘʛʥʠʪʥʦʛʦ, ʢʘʧʠʣʣʷʨʥʦʛʦ) ʧʦʩʣʝ ʩʚʘʨʢʠ. ɺ ʩʣʫʯʘʷʭ, ʝʩʣʠ ʢʦʥʪʨʦʣʴ ʥʝ 

ʦʙʝʩʧʝʯʝʥ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʰʚʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʥʠʟʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʜʝʞʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ. 
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ʅɸɼɽɾʅʆʉʊʔ ʄʅʆɻʆʇʆʊʆʏʅʓʍ ʇɽʈɽɼɸʏ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʠʝ ʧʝʨʝʜʘʯʠ ʠ ʤʫʬʪʳ ʧʝʨʝʜʘʶʪ ʤʦʱʥʦʩʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ. ɺ ʪʘʢʠʭ ʧʝʨʝʜʘʯʘʭ ʥʘʜʝʞʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʧʦ ʧʦʪʦʢʘʤ. 

ʇʦʵʪʦʤʫ ʚʳʨʘʞʝʥʠʝ ʧʨʠ ʨʘʩʯʝʪʝ ʢʚʘʥʪʠʣʠ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʦ ʪʘʙʣʠʮʘʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʧʝʨʝʜʘʯʠ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʧʨʦʯʥʦʩʪʠ ʧʦ ʩʨʝʜʥʠʤ ʥʘʧʨʷʞʝʥʠʷʤ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʦʞʝʥʠʷ ʠ ʨʘʩʩʝʷʥʠʷ 

ʧʦʪʦʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʠ ʧʣʘʥʝʪʘʨʥʳʭ ʨʝʜʫʢʪʦʨʦʚ, ʜʠʩʢʦʚʳʭ ʠ ʰʘʨʦʚʳʭ 

ʚʘʨʠʘʪʦʨʦʚ, ʤʫʬʪ ʩʚʦʙʦʜʥʦʛʦ ʭʦʜʘ ʠ ʧʨ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʝʞʥʦʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʥʘʧʨʷʞʝʥʠʷʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

 

RELIABILITY OF WELDED JOINTS  

 

Abstract. A transmission and clutch transmit the power of parallel flows. 

In such transmissions, reliability depends on the load distribution across the 

streams. Therefore, the expression in the calculation of the quantile of the 

normalized normal distribution, which in the future, according to the tables of 
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mathematical statistics, is determined by the probability of failure of 

multithreaded transmission should contain a factor of safety on average stresses, 

the coefficients of variation of stresses and bearing capacity, as well as the 

parameters of the position and scattering of flows. Thus, to determine the 

probability of failure multi-threaded and planetary gearboxes, disc, and ball 

variators, clutches, etc.  

 

Keywords: reliability, probability of failure-free operation, factor of safety 

on stresses, coefficient of variation. 

 

ʅʘʜʝʞʥʦʩʪʴ ʤʘʰʠʥ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʦʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʢʘʢ ʥʘʫʢʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʧʫʪʠ ʠ ʤʝʪʦʜʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. 

ʄʥʦʛʠʝ ʧʝʨʝʜʘʯʠ ʠ ʤʫʬʪʳ ʧʝʨʝʜʘʶʪ ʤʦʱʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʧʦʪʦʢʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʤʥʦʛʦʧʦʪʦʯʥʳʝ ʨʝʜʫʢʪʦʨʳ ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ 

ʦʩʷʤʠ, ʧʣʘʥʝʪʘʨʥʳʝ ʨʝʜʫʢʪʦʨʳ, ʤʥʦʛʦʨʫʯʴʝʚʳʝ ʢʣʠʥʦʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ, 

ʜʠʩʢʦʚʳʝ ʠ ʰʘʨʦʚʳʝ ʚʘʨʠʘʪʦʨʳ, ʤʫʬʪʳ ʩʚʦʙʦʜʥʦʛʦ ʭʦʜʘ. ɺ ʪʘʢʠʭ 

ʧʝʨʝʜʘʯʘʭ ʥʘʜʝʞʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʧʦ ʧʦʪʦʢʘʤ. 

ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʩʫʪʩʪʚʠʷ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤʳ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʜʠʥʘʢʦʚʳʭ ʧʦʜʩʠʩʪʝʤ; ʧʨʠ ʵʪʦʤ ʥʘʛʨʫʟʢʘ ʥʘ 

ʢʘʞʜʫʶ ʠʟ ʧʦʜʩʠʩʪʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ, ʭʦʪʷ ʚ ʵʪʦʤ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘʛʨʫʟʢʘ ʥʘ ʢʘʞʜʫʶ ʠʟ ʧʦʜʩʠʩʪʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʜʥʘ ʦʪ 

ʜʨʫʛʦʡ, ʭʦʪʷ ʚ ʵʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘʛʨʫʟʢʘ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ ʩʯʠʪʘʝʪʩʷ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʥʝʩʢʦʣʴʢʠʭ ʦʜʠʥʘʢʦʚʳʭ ʠʟʜʝʣʠʡ (ʧʦʜʩʠʩʪʝʤ), ʥʘʛʨʫʟʢʘ 

ʥʘ ʢʦʪʦʨʳʝ ʚ ʩʫʤʤʝ ʧʦʩʪʦʷʥʥʘʷ, ʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʦʜʩʠʩʪʝʤʘʤ ʨʘʟʣʠʯʥʘ ʚ 

ʩʚʷʟʠ ʩ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ. 

ɺ ʨʝʜʫʢʪʦʨʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʨʘʟʚʝʨʥʫʪʦʡ ʩʭʝʤʝ, ʨʘʩʩʝʷʥʠʝ 

ʥʘʛʨʫʟʢʠ ʧʦ ʧʦʪʦʢʘʤ ʚʳʟʳʚʘʶʪ ʧʦʛʨʝʰʥʦʩʪʠ ʟʫʙʯʘʪʦʛʦ ʟʘʮʝʧʣʝʥʠʷ 

(ʥʘʢʦʧʣʝʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʰʘʛʘ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʟʫʙʯʘʪʳʭ 

ʢʦʣʝʩ) ʠ ʫʛʣʦʚʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʥʘ ʚʘʣʘʭ. ɺ 

ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʩʦʦʩʥʳʭ ʨʝʜʫʢʪʦʨʘʭ ʦʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʚʷʟʘʥʦ ʩʦ 

ʩʤʝʱʝʥʠʷʤʠ ʦʩʝʡ ʚʘʣʦʚ. ɺ ʧʣʘʥʝʪʘʨʥʳʭ ʧʝʨʝʜʘʯʘʭ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʩʝʷʥʠʝ ʥʘʛʨʫʟʢʠ ʦʢʘʟʳʚʘʶʪ [1, 3] ʧʦʛʨʝʰʥʦʩʪʠ ʟʫʙʯʘʪʦʛʦ ʟʘʮʝʧʣʝʥʠʷ ʠ 

ʩʤʝʱʝʥʠʝ ʦʩʝʡ ʚʘʣʦʚ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʜʚʦʝʥʥʳʭ ʩʘʪʝʣʣʠʪʦʚ ʝʱʝ ʠ ʚʟʘʠʤʥʘʷ 

ʫʛʣʦʚʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʟʫʙʯʘʪʳʭ ʩʘʪʝʣʣʠʪʦʚ. 

ɺ ʤʥʦʛʦʨʫʯʴʝʚʳʭ ʢʣʠʥʦʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯʘʭ ʥʘ ʨʘʩʩʝʷʥʠʝ ʥʘʛʨʫʟʢʠ 

ʧʦ ʧʦʪʦʢʘʤ (ʨʝʤʥʷʤ) ʚʣʠʷʶʪ ʨʘʟʙʨʦʩʳ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠ ʜʣʠʥʳ ʨʝʤʥʷ, ʘ 

ʪʘʢʞʝ ʨʘʟʤʝʨʦʚ ʦʪʜʝʣʴʥʳʭ ʢʘʥʘʚʦʢ ʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ 

ʰʢʠʚʦʚ; ʚ ʜʠʩʢʦʚʳʭ ʚʘʨʠʘʪʦʨʘʭ ʨʘʟʥʘʷ ʪʦʣʱʠʥʘ ʧʝʨʠʬʝʨʠʡʥʳʭ ʜʠʩʢʦʚ ʠ 

ʩʤʝʱʝʥʠʷ ʠʭ ʦʩʝʡ ʚʨʘʱʝʥʠʷ; ʚ ʤʫʬʪʘʭ ʩʚʦʙʦʜʥʦʛʦ ʭʦʜʘ ï 
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ʨʘʟʥʦʨʘʟʤʝʨʥʦʩʪʴ ʪʝʣ ʢʘʯʝʥʠʷ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʟʚʝʟʜʦʯʢʠ. 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ ʥʘʛʨʫʟʢʠ ʧʦ ʧʦʪʦʢʘʤ [5]. 

ɼʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʧʝʨʝʜʘʯʫ ʚʚʦʜʷʪ, ʛʜʝ ʵʪʦ ʤʦʞʥʦ, 

ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʜʝʪʘʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʪʘʪʠʯʝʩʢʫʶ 

ʦʧʨʝʜʝʣʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ʊʘʢ, ʚ ʜʚʫʭʧʦʪʦʯʥʦʤ ʨʝʜʫʢʪʦʨʝ, 

ʚʳʧʦʣʥʝʥʥʦʤ ʧʦ ʨʘʟʚʝʨʥʫʪʦʡ ʩʭʝʤʝ, ʚ ʧʦʪʦʢʘʭ ʩʪʨʝʤʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʣʫʰʝʚʨʦʥʳ ʩ ʫʩʪʘʥʦʚʢʦʡ ʚʘʣʘ ʥʘ ʧʣʘʚʘʶʱʠʭ ʦʧʦʨʘʭ. ɺ ʧʣʘʥʝʪʘʨʥʦʤ 

ʨʝʜʫʢʪʦʨʝ ʦʙʳʯʥʦ ʜʝʣʘʶʪ ʧʣʘʚʘʶʱʝʡ ʚʝʜʫʱʫʶ ʰʝʩʪʝʨʥʶ ʠʣʠ ʟʫʙʯʘʪʦʝ 

ʢʦʣʝʩʦ ʩ ʚʥʫʪʨʝʥʥʠʤ ʟʘʮʝʧʣʝʥʠʝʤ ʠʣʠ ʪʦ ʠ ʜʨʫʛʦʝ ʟʚʝʥʦ. ɺ ʩʦʦʩʥʳʭ 

ʪʨʝʭʧʦʪʦʯʥʳʭ ʨʝʜʫʢʪʦʨʘʭ ʪʘʢʞʝ ʚʳʧʦʣʥʷʶʪ ʧʣʘʚʘʶʱʝʡ ʚʝʜʫʱʫʶ 

ʰʝʩʪʝʨʥʶ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʧʝʨʝʜʘʯʘʭ ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʜʝʪʘʣʠ ʥʝ ʫʜʘʝʪʩʷ 

ʚʚʝʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʤʥʦʛʦʨʷʜʥʳʝ ʮʝʧʥʳʝ ʠ 

ʤʥʦʛʦʨʫʯʴʝʚʳʝ ʢʣʠʥʦʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ, ʪʦʨʦʚʳʝ ʠ ʰʘʨʦʚʳʝ ʚʘʨʠʘʪʦʨʳ ʠ 

ʜʨ. 

ɼʝʪʘʣʠ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʧʝʨʝʜʘʯ ʩʪʨʝʤʷʪʩʷ ʠʟʛʦʪʦʚʣʷʪʴ ʙʦʣʝʝ ʪʦʯʥʦ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʧʦʪʦʯʥʳʤʠ. ʊʘʢ, ʚ ʰʝʩʪʠʧʦʪʦʯʥʦʤ ʧʣʘʥʝʪʘʨʥʦʤ 

ʨʝʜʫʢʪʦʨʝ ʧʨʠʭʦʜʠʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʪʦʯʥʦʩʪʴ ʢʦʣʝʩ ʜʦ 5-ʡ ʩʪʝʧʝʥʠ 

ʪʦʯʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ (7é8-ʡ ʩʪʝʧʝʥʴʶ) ʪʦʯʥʦʩʪʴʶ 

ʦʜʥʦʧʦʪʦʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ.  

ɼʦʧʫʩʢ ʥʘ ʜʣʠʥʫ ʢʣʠʥʦʚʳʭ ʨʝʤʥʝʡ ʢʦʤʧʣʝʢʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʥʦʛʦʨʫʯʴʝʚʦʡ ʧʝʨʝʜʘʯʝ, ʥʘʟʥʘʯʘʶʪ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

1284.1-89 ʚ 6é10 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʦʜʥʦʨʫʯʴʝʚʦʡ ʧʝʨʝʜʘʯʠ.  

ɼʦʧʫʩʢ ʥʘ ʨʘʩʯʝʪʥʳʡ ʜʠʘʤʝʪʨ ʢʘʥʘʚʦʢ ʰʢʠʚʦʚ ʪʘʢʞʝ ʩʦʢʨʘʱʘʶʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 4 ʨʘʟʘ.  

ɺ ʨʦʣʠʢʦʚʳʭ ʤʫʬʪʘʭ ʩʚʦʙʦʜʥʦʛʦ ʭʦʜʘ ʩ ʯʠʩʣʦʤ ʨʦʣʠʢʦʚ 3, 5 ʠ ʙʦʣʝʝ 

ʜʦʧʫʩʢ ʥʘ ʫʛʦʣ ʟʘʢʣʠʥʠʚʘʥʠʷ ʢʦʤʧʣʝʢʪʦʚ ʨʦʣʠʢʦʚ ʚ ʘʚʠʘʮʠʦʥʥʳʭ 

ʧʝʨʝʜʘʯʘʭ ʥʘʟʥʘʯʘʶʪ °15¡ [1], ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʘʤ ʫʛʦʣ ʟʘʢʣʠʥʠʚʘʥʠʷ 

ʥʘʟʥʘʯʘʶʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (5é7)̄. 

ɺ ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʰʠʭʩʷ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʠʩʢʣʶʯʘʶʱʠʭ 

ʩʪʘʪʠʯʝʩʢʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʚʩʝ ʦʜʥʦʠʤʝʥʥʳʝ ʜʝʪʘʣʠ ʨʘʟʥʳʭ 

ʧʦʪʦʢʦʚ ʨʘʙʦʪʘʶʪ (ʚ ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ ʜʝʪʘʣʝʡ ʠ ʩʠʣʘʤʠ 

ʪʨʝʥʠʷ) ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʥʘʛʨʫʞʝʥʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʧʝʨʝʜʘʯʠ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʚʘʣʦʚ ʈɺɺ ʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ  ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʟ  ʧʦʪʦʢʦʚ: 

ʈ = ʈɺɺ , 

ʛʜʝ ʚʝʨʦʷʪʥʦʩʪʴ ʈɺɺ  ʥʘʭʦʜʷʪ ʧʝʨʝʤʥʦʞʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ. 

ɺ ʥʝʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭʩʷ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʧʝʨʝʜʘʯ 
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ʩʠʣʳ ʤʝʞʜʫ ʧʦʪʦʢʘʤʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʘ ʫ ʮʝʥʪʨʘʣʴʥʳʭ 

ʢʦʣʝʩ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʜʝʪʘʣʝʡ ʠʟʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʮʠʢʣ ʧʨʦʷʚʣʝʥʠʷ 

ʥʘʛʨʫʟʦʢ ʠ ʥʘʧʨʷʞʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʧʦʪʦʢʘʭ 

ʦʜʥʦʪʠʧʥʳʭ ʜʝʪʘʣʝʡ (ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʠʣʠ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʪ.ʜ.). ʕʪʫ 

ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʦʮʝʥʠʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʜʘʥʥʳʭ ʜʝʪʘʣʝʡ, ʢʘʢ  -ʟʚʝʥʥʫʶ ʮʝʧʴ, ʛʜʝ  - ʯʠʩʣʦ ʧʦʪʦʢʦʚ ʚ ʧʝʨʝʜʘʯʝ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʩʩʝʷʥʠʝ ʧʦ ʟʚʝʥʴʷʤ, ʢʘʢ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ  ʪʘʢ ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ  (ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠʣʠ 

ʜʨʫʛʦʡ ʧʘʨʘʤʝʪʨ). ʇʨʝʜʧʦʣʘʛʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʦʨʤʘʣʴʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ,  ʠ 

ʩʨʝʜʥʠʤʠ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ  ʠ . ʊʦʛʜʘ ʜʣʷ ʮʝʧʠ ʚ ʮʝʣʦʤ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ  ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

  =  +h ,  =  - h ʘ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ 

ʦʪʢʣʦʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  = e ,  = e , ʛʜʝ h, e - ʧʘʨʘʤʝʪʨʳ 

ʧʦʣʦʞʝʥʠʷ ʠ ʨʘʩʩʝʷʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ . ʇʦʵʪʦʤʫ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʢʚʘʥʪʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ , ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʈ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʜʥʦʪʠʧʥʳʭ ʜʝʪʘʣʝʡ ʚ 

ʧʝʨʝʜʘʯʝ, ʧʦʣʫʯʘʝʪ ʚʠʜ [4]: 

 = -  = - ,                          (1) 

ʛʜʝ  - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʩʨʝʜʥʠʤ 

ʥʘʧʨʷʞʝʥʠʷʤ; 

 ʠ  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ  ʦʮʝʥʠʚʘʶʪ ʢʚʘʜʨʘʪʠʯʥʳʤ 

ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʧʦʛʨʝʰʥʦʩʪʝʡ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʣʠʷʥʠʷ ʵʪʠʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʥʘ ʥʘʛʨʫʟʢʫ ʧʦʪʦʢʦʚ. ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʧʦʛʨʝʰʥʦʩʪʠ ʥʘʭʦʜʷʪ ʢʘʢ ʰʝʩʪʫʶ ʯʘʩʪʴ ʜʦʧʫʩʢʘ. 

ʊʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ 

ʧʦʪʦʢʦʚ ʚ ʧʝʨʝʜʘʯʝ. ʇʨʠ ʤʘʣʦʤ ʯʠʩʣʝ ʧʦʪʦʢʦʚ ʪʘʢʦʡ ʨʘʩʯʝʪ ʜʘʝʪ 

ʧʦʛʨʝʰʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʢʣʦʥʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʦʪ 

ʥʦʤʠʥʘʣʴʥʳʭ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʦʮʝʥʢʝ ʥʘʜʝʞʥʦʩʪʠ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʧʝʨʝʜʘʯʠ 

ʥʝʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʫʪʦʯʥʝʥʥʳʭ ʨʘʩʯʝʪʘʭ ʜʣʷ 

ʨʷʜʘ ʜʝʪʘʣʝʡ ʛʨʫʧʧʳ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʚʘʣʦʚ ʫʯʠʪʳʚʘʶʪ 

ʧʝʨʝʤʝʥʥʦʩʪʴ ʨʝʞʠʤʘ ʥʘʛʨʫʞʝʥʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʚʩʝʭ 

ʧʦʪʦʢʦʚ ʦʮʝʥʠʚʘʶʪ ʧʨʦʠʟʚʝʜʝʥʠʝʤ  ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʪʩʫʪʩʪʚʠʷ ʦʪʢʘʟʦʚ 
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ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʝ ʧʦʪʦʢʘ. ʆʮʝʥʢʫ 

ʚʝʨʦʷʪʥʦʩʪʠ ʫʜʦʙʥʦ ʥʘʭʦʜʠʪʴ ʤʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʜʝʪʘʣʝʡ ʧʝʨʝʜʘʯʠ ʨʘʟʳʛʨʳʚʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʦʚ ʟʥʘʯʝʥʠʷ 

ʥʝʩʫʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʨʘʟʤʝʨʦʚ. ʆʪ ʧʦʛʨʝʰʥʦʩʪʝʡ ʯʝʨʝʟ 

ʟʘʟʦʨʳ ʠ ʥʘʪʷʛʠ, ʘ ʟʘʪʝʤ ʠ ʜʝʬʦʨʤʘʮʠʠ ʧʝʨʝʭʦʜʷʪ ʢ ʥʘʛʨʫʟʢʘʤ ʚ ʧʦʪʦʢʘʭ. 

ɺʳʯʠʩʣʷʶʪ ʥʘʧʨʷʞʝʥʠʷ ʚ ʜʝʪʘʣʷʭ ʠ ʩʦʧʦʩʪʘʚʣʷʶʪ ʠʭ ʩ ʥʝʩʫʱʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ.  ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʧʦʪʦʢʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʚʩʝʤ ʨʝʘʣʠʟʘʮʠʷʤ ʢʘʢ ʜʦʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʥʝʩʫʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʘʣʝʡ 

ʚʩʝʭ ʧʦʪʦʢʦʚ ʧʨʝʚʳʰʘʶʪ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ.  
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ʇʈʀʄɽʅɽʅʀɽ ʊɽʍʅʆʃʆɻʀʁ ɻʃʆʅɸʉʉ ɺ 

ʄɽʈʆʇʈʀʗʊʀʗʍ ʇʆ ʆɹɽʉʇɽʏɽʅʀʖ ʊʈɸʅʉʇʆʈʊʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʦʯʝʥʴ ʰʠʨʦʢʦ 

- ʵʪʦ ʢʘʨʪʦʛʨʘʬʠʷ, ʚʦʟʜʫʰʥʳʡ ʠ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʚʦʝʥʥʘʷ ʩʬʝʨʘ. ʆʜʥʘʢʦ 

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʥʘʟʝʤʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʃʆʅɸʉʉ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʕʈɸ-

ɻʃʆʅɸʉʉ, ʪʨʘʥʩʧʦʨʪ. 

 

THE USE OF GLONASS TECHNOLOGIES IN THE ACTIVITIES 

TO ENSURE TRANSPORT SAFETY 

 

Abstract. Navigation technologies are widely used ð cartography, air and 

water transport, military sphere. However, more than half of the world market is 

provided by the use of these technologies on land transport.  

 

Keywords: GLONASS, transport system, ERA-GLONASS, 

transportation. 

 

ɺ ʛʦʨʦʜʘʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʢʦʨʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚʦʟʨʘʩʪʘʶʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʠ ʛʨʫʟʦʧʦʪʦʢʘ ʧʦ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʥʘʩʝʣʝʥʠʝ ʠ 

ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʘʣʴʥʳʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ, ʫʯʨʝʞʜʝʥʠʷʤ 

ʠ ʩʣʫʞʙʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʠ ʩʦʩʪʦʷʥʠʠ ʤʦʙʠʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʠʥʠʤʘʪʴ ʥʘ ʝʝ 
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ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ (ɻʃʆʅɸʉʉ) ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ.  

 ʉʧʫʪʥʠʢʦʚʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʚ ʤʝʛʘʧʦʣʠʩʝ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʩ ʬʫʥʢʮʠʝʡ ʥʝ ʪʦʣʴʢʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʥʦ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʘ ʣʠʙʦ ʚʳʜʝʣʝʥʥʘʷ ʩʝʪʴ, ʣʠʙʦ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ 

ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. ɺʩʝ ʵʪʠ ʟʘʪʨʘʪʳ ʥʝʠʟʙʝʞʥʦ ʩʢʘʞʫʪʩʷ ʥʘ ʮʝʥʝ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [2].ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ:  

- ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʫʩʣʫʛ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ ʨʝʛʠʦʥʘ;  

- ʈʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʱʝʛʦʨʦʜʩʢʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʩʪʫʱʝʛʦ ʩʧʨʦʩʘ ʥʘ 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʠ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ;  

-  ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʘ;  

-  ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ - ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʠ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʝʛʦ ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

   

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʙʦʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 
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ʊʝʭʥʦʣʦʛʠʷ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ɻʃʆʅɸʉʉ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʘʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʝ 

ʢʘʢ:  

- ɻʃʆʅɸʉʉ ʤʦʥʠʪʦʨʠʥʛ ʪʨʘʥʩʧʦʨʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ 

ʚʠʜʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʫʨʦʚʥʷʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʜʤʠʥʠʩʪʨʘʮʠʡ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ;  

- ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʛʨʘʞʜʘʥʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ 

ʨʝʛʠʦʥʝ;  

- ʆʙʝʩʧʝʯʝʥʠʝ ʩʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ;  

- ʆʧʝʨʘʪʠʚʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʣʫʞʙʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʠʤʠʥʘʣʴʥʳʭ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʜʦʨʦʛʝ.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ:  

- ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ;  

- ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʩʧʝʮʪʨʘʥʩʧʦʨʪʘ ʢ ʤʝʩʪʫ ɼʊʇ ʠʣʠ 

ʢʨʠʤʠʥʦʛʝʥʥʦʡ ʩʠʪʫʘʮʠʠ; ʦʧʝʨʘʪʠʚʥʦʝ, ʧʦʣʥʦʝ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʩʣʫʞʙʘʤ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʠʤʠʥʘʣʴʥʳʭ ʠʣʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʪʨʘʥʩʧʦʨʪʝ;  

- ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʠʪʝʣʝʡ ʦ ʥʘʨʫʰʝʥʠʷʭ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʪʝʢʫʱʠʡ ʠ 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ;  

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʫʯʝʪ ʥʘʨʫʰʝʥʠʡ ʇɼɼ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʥʘʢʘʟʘʥʠʷ 

ʥʘʨʫʰʠʪʝʣʝʡ; ʧʦʚʳʰʝʥʠʝ ʚʥʠʤʘʥʠʷ ʚʦʜʠʪʝʣʝʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ;  

- ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʧʘʩʩʘʞʠʨʦʚ 

ʚʩʝʤʠ ʚʠʜʘʤʠ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ;  

- ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʜʦʨʦʛ ʟʘ ʩʯʝʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ;  

- ʧʘʩʩʘʞʠʨʳ ʩʤʦʛʫʪ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʦʪ ʥʘʯʘʣʴʥʦʡ ʜʦ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʩ ʫʯʝʪʦʤ 

ʤʘʨʰʨʫʪʦʚ ʠ ʨʘʩʧʠʩʘʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʜʦʨʦʞʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ;  

- ʦʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʨʘʬʠʢʘ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ;  

- ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʨʦʞʥʦ-ʫʣʠʯʥʦʡ ʩʝʪʠ, ʚʳʚʦʟ ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ, ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʩʥʠʞʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʨʠʩʢʦʚ, 
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ʫʚʝʣʠʯʝʥʠʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʊʉ, ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʠʟʜʝʨʞʝʢ. 

 ʊʘʢʞʝ ʩʠʩʪʝʤʘ ɻʃʆʅɸʉʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ.  

ʉ 1 ʷʥʚʘʨʷ 2012 ʛʦʜʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ɻʃʆʅɸʉʉ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʚʩʝʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ. ɸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʝ ʦʩʥʘʱʝʥʥʳʭ ɻʃʆʅɸʉʉ ʠʣʠ ʩʧʫʪʥʠʢʦʚʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ɻʃʆʅɸʉʉ/GPS, ʷʚʣʷʝʪʩʷ ʛʨʫʙʳʤ 

ʥʘʨʫʰʝʥʠʝʤ ʣʠʮʝʥʟʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ.  

ʕʪʦ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʯʠʢʦʚ. ɼʝʡʩʪʚʫʝʪ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢʘʪʝʛʦʨʠʠ N (ʛʨʫʟʦʚʳʝ 

ʘʚʪʦʤʦʙʠʣʠ) ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʢʘʪʝʛʦʨʠʡ ʄ2, ʄ3 (ʘʚʪʦʙʫʩʳ) ð ʩ 1 ʷʥʚʘʨʷ 2013 ʛʦʜʘ; ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʢʘʪʝʛʦʨʠʠ ʄ1 (ʪʘʢʩʠ) ð ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʩ 1 ʷʥʚʘʨʷ 2014 ʛʦʜʘ. 

ɼʦʢʫʤʝʥʪʦʤ ʚʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʇʦʣʦʞʝʥʠʝ ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ 

ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʜʣʷ 

ʧʝʨʝʚʦʟʦʢ ʙʦʣʝʝ 8 ʯʝʣʦʚʝʢ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʷ, ʝʩʣʠ ʫʢʘʟʘʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʥʫʞʜ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʠʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ). ʆʪʩʫʪʩʪʚʠʝ ɻʃʆʅɸʉʉ ʠʣʠ 

ʪʨʘʥʩʧʦʨʪʘ ɻʃʆʅɸʉʉ/GPS ʦʙʦʡʜʝʪʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʰʪʨʘʬ [3].  

ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʤʘʩʰʪʘʙʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ɻʃʆʅɸʉʉ, ʩʧʦʩʦʙʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʦʧʝʨʘʪʠʚʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʵʢʩʪʨʝʥʥʳʝ 

ʩʣʫʞʙʳ ʦ ʧʨʦʠʩʰʝʩʪʚʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʈʦʩʩʠʠ ʧʨʠʥʷʪ ʤʘʩʰʪʘʙʥʳʡ 

ʧʨʦʝʢʪ "ʕʈɸ-ɻʃʆʅɸʉʉ".  

ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ, ʢʦʛʜʘ ʩʨʘʙʘʪʳʚʘʝʪ ʜʘʪʯʠʢ ʩʪʦʣʢʥʦʚʝʥʠʷ 

(ʵʪʦ ʙʫʜʝʪ ʢʦʥʪʘʢʪ ʚ ʧʦʜʫʰʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ), ʫʩʪʨʦʡʩʪʚʦ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, ʦʧʨʝʜʝʣʷʝʪ ʤʝʩʪʦ ʘʚʘʨʠʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʫʪʥʠʢʦʚ ɻʃʆʅɸʉʉ ʠ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʦʪʦʚʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ 

ʦʧʝʨʘʪʦʨʫ ʪʝʨʤʠʥʘʣʘ ʵʢʩʪʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʘʚʪʦʤʦʙʠʣʷ ʠ ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩ ʘʚʪʦʤʦʙʠʣʝʤ. ʆʧʝʨʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʮʝʥʪʨʘ ʛʦʣʦʩʦʤ ʫʪʦʯʥʷʝʪ ʜʝʪʘʣʠ ʧʨʦʠʩʰʝʩʪʚʠʷ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʠʪʫʘʮʠʠ (ʚ ʩʣʫʯʘʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʪʚʝʪʘ) ʥʘʧʨʘʚʣʷʝʪ ʩʣʫʞʙʳ ʵʢʩʪʨʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ (ʄʏʉ, ɻʀɹɼɼ, 

ʩʢʦʨʘʷ ʧʦʤʦʱʴ). ɺʦʜʠʪʝʣʴ, ʧʘʩʩʘʞʠʨʳ ʘʚʪʦʤʦʙʠʣʷ ʪʘʢʞʝ ʤʦʛʫʪ ʚʨʫʯʥʫʶ 

ʚʢʣʶʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʚ ʘʚʪʦʤʦʙʠʣʝ ʠ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ ʠʣʠ ʩʚʷʟʘʪʴʩʷ ʩ 

ʦʧʝʨʘʪʦʨʦʤ [3].  

ɺ ʜʝʢʘʙʨʝ 2013 ʛʦʜʘ ʩʠʩʪʝʤʘ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʰʪʘʪʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ. ʉʝʛʦʜʥʷ ʈʦʩʩʠʷ ʦʧʝʨʝʞʘʝʪ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʚ ʵʪʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɿʘ ʜʚʘ ʛʦʜʘ ʟʘʚʝʨʰʝʥ ʵʪʘʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ: ʥʘʯʘʪʦ ʩʦʟʜʘʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʦʚ.  
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ʉ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ɻʃʆʅɸʉʉ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʦ ʠ ʚʣʠʷʪʴ ʥʘ ʘʢʪʠʚʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ 

ʦʪ ɼʊʇ [3].  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʠʪʴ 

ʥʘʨʫʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 ʢʤ / ʯ ʚʦʜʠʪʝʣʴ ʧʦʣʫʯʘʝʪ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚ ʚʠʜʝ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ; ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 ʢʤ / ʯ ʜʘʥʥʳʝ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ɻʀɹɼɼ, ʥʘʣʘʛʘʝʪʩʷ ʰʪʨʘʬ.  

ʉ ʧʦʤʦʱʴʶ ɻʃʆʅɸʉʉ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʜʚʠʞʫʱʠʭʩʷ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʠ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʚʩʪʨʝʯʥʦʡ ʧʦʣʦʩʝ, ʦʪʦʙʨʘʟʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʩʪʨʝʯʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʧʝʨʝʜʠ ʠʜʫʱʝʛʦ 

ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʙʫʜʝʪ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʤʝʞʜʫʛʦʨʦʜʥʠʭ ʧʝʨʝʚʦʟʢʘʭ ʠ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʛʜʝ ʚʝʨʦʷʪʥʦʩʪʴ ɼʊʇ 

ʥʘʠʙʦʣʴʰʘʷ.  

ʆʪʩʣʝʞʠʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʟʘʪʦʨʦʚ ʥʘ ʫʯʘʩʪʢʘʭ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʤʦʞʥʦ ʥʘʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʚ ʦʙʲʝʟʜʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʛʠ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʠ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ.  

 ʊʦʣʴʢʦ ʛʣʦʙʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʙʘʟʝ ɻʃʆʅɸʉʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʣʝʛʢʦʜʦʩʪʫʧʥʦʡ, 

ʥʝʜʦʨʦʛʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʢʦʥʮʝʧʮʠʠ ʨʘʙʦʪʳ ʩ ʩʠʛʥʘʣʦʤ ʨʦʩʩʠʡʩʢʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺʥʝʜʨʝʥʠʝ ʥʘʚʠʛʘʮʠʠ ʠ ʪʝʣʝʤʘʪʠʢʠ ʢʦʥʮʝʧʮʠʠ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 

ʤʝʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʜʚʠʞʝʥʠʷ. 

ʈʝʟʦʣʶʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʝʛʦʜʥʷ ʬʠʨʤʘʤʠ-ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʧʦʟʚʦʣʷʶʪ, 

ʢʘʢ ʤʠʥʠʤʫʤ, ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʨʷʜʦʢ ʠ ʧʦʣʦʞʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʥʘʚʠʛʘʮʠʠ ɻʃʆʅɸʉʉ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʙʦʣʴʰʦʡ ʚʨʝʜ 

ʦʪ ʥʠʭ. 
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ɺʃʀʗʅʀɽ ɸɺʊʆʄʆɹʀʃʗ ʅɸ ʕʂʆʃʆɻʀʖ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʦʪʨʘʙʦʪʘʚʰʠʝ ʛʘʟʳ, ʰʫʤ. 

 

INFLUENCE OF THE CAR ON ECOLOGY  

Abstract. In article the analysis of the harmful factors which are 

negatively influencing the environment at operation of the motor transport is 

carried out. 

 

Keywords: ecology, the fulfilled gases, noise. 

 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʝʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʆʥ 

ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʝʝ ʭʠʤʠʯʝʩʢʦʛʦ (ʧʦʩʪʘʚʣʷʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʛʨʦʤʘʜʥʦʝ ʢʦʣʠ-ʯʝʩʪʚʦ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ), ʰʫʤʦʚʦʛʦ ʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ ʫʨʦʚʝʥʴ ʚʨʝʜʥʦʛʦ ʚʦʟ-ʜʝʡʩʪʚʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʥʪʝʥʩʠʚʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢ, ʝʩʣʠ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ 

ʫʯʝʥʳʝ-ʛʠʛʠʝʥʠʩʪʳ ʦʧʨʝʜʝʣʠʣʠ ʜʦʣʶ ʟʘʛʨʷʟʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʦʡ 13%, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
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ʦʥʘ ʜʦʩʪʠʛʣʘ ʫʞʝ 50% ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ɸ ʜʣʷ ʛʦʨʦ-ʜʦʚ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʜʦʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʟʘʛʨʷʟʥʝ-ʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠ ʜʦʭʦʜʠʪ ʜʦ 70% ʠ ʙʦʣʝʝ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʩʝʨʴʝʟʥʫʶ ʵʢʦ-ʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ ʫʨʙʘʥʠʟʘʮʠʶ. 

ʊʨʘʥʩʧʦʨʪ ʦʙʦʰʸʣ ʤʝʪʘʣʣʫʨʛʠʶ 

ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ ʩʪʘʪʠʩʪʠʢʘ, ʚ XXI ʚʝʢʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʩʝʭ 

ʚʨʝʜʦʥʦʩʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʦʩʪʠʛʘʝʪ 

ʧʨʝʜʝʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʆʥ ʫʞʝ ʧʨʝʚʳʩʠʣ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

ʵʥʝʨʛʝʪʠʢʝ, ʤʝʪʘʣʣʫʨʛʠʠ, ʛʘʟʦʚʦʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ ʚʠ-ʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʦʙʲʸʤʫ 

ʘʪʤʦʩʬʝʨʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʣʠʜʠʨʫʝʪ ʘʚʪʦʤʦʙʠʣʴʥʳʡ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ 

ʩʠʪʫʘʮʠʷ ʩʪʦʠʪ ʚ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʂʨʘʩʥʦʜʘʨʝ ʠ ʜʨʫʛʠʭ 

ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ. ɺʝʜʴ ʢʘʞʜʳʡ ʧʷʪʳʡ ʞʠʪʝʣʴ çʤʠʣʣʠʦʥʥʠʢʦʚè 

ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʤʘʰʠʥʫ, ʢʦʪʦʨʫʶ ʵʢʩʧʣʫʘʪʠʨʫʝʪ ʝʞʝʜʥʝʚʥʦ.  

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ ï 95% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ 

ʚʳʙʨʦʩʦʚ; ʰʫʤʦʚʦʡ çʤʫʩʦʨè ï 50%; 

ʂʘʞʜʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʵʢʦʣʦʛʠʶ ʟʘʩʣʫʞʠʚʘʝʪ ʦʪʜʝʣʴʥʦʛʦ ʨʘʟʛʦʚʦʨʘ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ 
ʉʦʩʪʘʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʧʨʠʤʝʨʝ ʣʝʛʢʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʙʝʟ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʩʪʘʚ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ ʣʝʛʢʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ 
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ʂ ʪʦʢʩʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʦʪʥʦʩʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʆʢʩʠʜʳ ʘʟʦʪʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʚʣʘʞʥʦʡ ʩʨʝʜʦʡ, ʦʙʨʘʟʫʶʪ 

ʘʟʦʪʠʩʪʳʝ ʠ ʘʟʦʪʥʳʝ ʢʠʩʣʦʪʳ. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʣʠʯʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ. 

ʌʦʨʤʘʣʴʜʝʛʠʜ. ʏʨʝʟʚʳʯʘʡʥʦ ʪʦʢʩʠʯʥʦʝ ʚʝʱʝʩʪʚʦ ï ʢʘʢ ʤʠʥʠʤʫʤ 

ʚʳʟʳʚʘʝʪ ʘʣʣʝʨʛʠʶ, ʢʘʢ ʤʘʢʩʠʤʫʤ ï ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ, ʣʝʡʢʝʤʠʶ 

ʠ ʤʫʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ. 

ɹʝʥʟʦʣ. ʕʪʦ ʩʪʨʘʰʥʳʡ ʢʘʥʮʝʨʦʛʝʥ, ʧʨʦʚʦʮʠʨʫʶʱʠʡ ʨʘʟʚʠʪʠʝ 

ʘʥʝʤʠʠ, ʧʦʣʦʚʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʨʘʢʘ. 

ʉʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ. ʕʪʦ ʚʝʱʝʩʪʚʦ, ʦʪʣʠʯʘʶʱʝʝʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʴʶ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʥʦ çʙʴʸʪè ʧʦ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʯʝʣʦʚʝʢʘ, ʪʦ ʧʝʨʝʠʟʙʳʪʦʢ ʚʳʟʳʚʘʝʪ ʧʦʯʝʯʥʫʶ ʠ ʩʝʨʜʝʯʥʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʡ. 

ʉʘʞʘ ʠ ʜʨʫʛʠʝ ʪʚʸʨʜʳʝ ʯʘʩʪʠʮʳ. ʇʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤʳ ʣʶʜʝʡ, 

ʚʳʟʳʚʘʷ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʀ ʝʱʸ ʧʘʨʦʯʢʘ 

çʥʝʛʘʪʠʚʦʚè ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʟʘʛʨʷʟʥʷʶʪ ʚʦʜʦʸʤʳ, ʘ 

ʪʘʢʞʝ ʤʝʰʘʶʪ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ 

ɹʝʥʟʦʧʠʨʝʥ. ʀʤʝʝʪ ʩʚʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʩʦ 

ʚʨʝʤʝʥʝʤ ʚʳʟʳʚʘʪʴ ʦʥʢʦʣʦʛʠʶ.  

ʅʘ ʧʦʩʣʝʜʥʝʤ çʠʥʛʨʝʜʠʝʥʪʝè ʚʳʭʣʦʧʦʚ ʭʦʯʝʪʩʷ ʦʩʪʘʥʦʚʠʪʴʩʷ 

ʧʦʜʨʦʙʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʚʝʨʥʸʤʩʷ ʚ ʣʝʪʦ 2010 ʛʦʜʘ, ʧʨʠʟʥʘʥʥʦʝ ʘʥʦʤʘʣʴʥʦ 

ʞʘʨʢʠʤ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ. ʊʦʛʜʘ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʩʪʦʣʠʮʫ 

ʦʙʨʫʰʠʣʩʷ ʩʪʨʘʰʥʝʡʰʠʡ ʩʤʦʛ. ʀʟ-ʟʘ ʥʝʛʦ ʤʥʦʛʠʝ ʤʦʩʢʚʠʯʠ ʙʳʣʠ 

ʚʳʥʫʞʜʝʥʳ ʚʳʚʝʟʪʠ ʩʚʦʠʭ ʜʝʪʝʡ ʧʦʜʘʣʴʰʝ ʦʪ ʤʝʛʘʧʦʣʠʩʘ. ʀ ʜʝʣʘʣʠ ʵʪʦ ʥʝ 

ʟʨʷ, ʚʝʜʴ ʚ ʩʤʦʛʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʠʪʩʷ ʙʝʥʟʦʧʠʨʝʥ, ʦʧʘʩʥʳʡ 

ʜʣʷ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʊʘʢ ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ 

ʘʚʘʨʠʡʥʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ. ʆʥ ʝʱʸ ʠ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʨʝʜʦʥʦʩʥʳʭ 

ʚʳʭʣʦʧʦʚ ï ʥʘʩʪʦʷʱʝʡ ʙʦʤʙʦʡ ʟʘʤʝʜʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʐʫʤ 

ʅʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʙʳʪʦʚʳʤʠ ʧʨʠʙʦʨʘʤʠ ʘʚʪʦʤʦʙʠʣʴ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʰʫʤʦʚʦʛʦ ʬʦʥʘ ʛʦʨʦʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʯʝʣʦʚʝʢʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʙʝʟ ʰʫʤʘ, ʝʩʣʠ ʦʥ 

ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʦʚ, ʯʝʣʦʚʝʢ ʯʫʚʩʪʚʫʝʪ ʜʠʩʢʦʤʬʦʨʪ. ʅʝ 

ʩʣʫʯʘʡʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɸʨʢʪʠʢʠ ʥʝ ʨʘʟ ʧʠʩʘʣʠ ʦ çʙʝʣʦʤ ʙʝʟʤʦʣʚʠʠè, 

ʢʦʪʦʨʦʝ ʫʛʥʝʪʘʶʱʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʯʝʣʦʚʝʢʘ, ʪʦʛʜʘ ʢʘʢ çʰʫʤʦʚʦʝ 

ʦʬʦʨʤʣʝʥʠʝè ʧʨʠʨʦʜʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʠʢʫ. ʆʜʥʘʢʦ ʰʫʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʳʡ ʰʫʤ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ʇʝʨʝʜ ʥʘʩʝʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ 

ʚʦʟʥʠʢʘʝʪ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʰʫʤʦʤ, ʪʘʢ ʢʘʢ ʩʠʣʴʥʳʡ ʰʫʤ ʥʝ 

ʪʦʣʴʢʦ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʩʣʫʭʘ, ʥʦ ʠ ʚʳʟʳʚʘʝʪ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 
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ʆʧʘʩʥʦʩʪʴ ʰʫʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʥʘʢʘʧʣʠʚʘʪʴ ʘʢʫʩʪʠʯʝʩʢʠʝ ʨʘʟʜʨʘʞʝʥʠʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʰʫʤʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ, 

ʨʘʙʦʪʝ ʩʝʨʜʮʘ ʠ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ, ʩʥʠʞʘʝʪʩʷ ʤʳʰʝʯʥʘʷ 

ʚʳʥʦʩʣʠʚʦʩʪʴ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʦʮʝʥʪ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʰʝ ʩʨʝʜʠ ʣʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ. ʈʝʘʢʮʠʷ ʥʘ ʰʫʤ ʟʘʯʘʩʪʫʶ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ ʠ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʶ ʩʬʝʨʫ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʦʩʧʨʠʷʪʠʡ. ʃʶʜʠ, 

ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʧʦʩʪʦʷʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʰʫʤʘ, ʯʘʩʪʦ ʩʪʘʥʦʚʷʪʩʷ 

ʪʨʫʜʥʳʤʠ ʚ ʦʙʱʝʥʠʠ. 

ʐʫʤ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʨʠʪʝʣʴʥʳʡ ʠ ʚʝʩʪʠʙʫʣʷʨʥʳʡ 

ʘʥʘʣʠʟʘʪʦʨʳ, ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʩʥʦʛʦ ʚʠʜʝʥʠʷ ʠ ʨʝʬʣʝʢʪʦʨʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʫʤʝʨʝʯʥʦʛʦ ʟʨʝʥʠʷ ʦʩʣʘʙʝʚʘʝʪ, 

ʩʥʠʞʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʥʝʚʥʦʛʦ ʟʨʝʥʠʷ ʢ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʤ ʣʫʯʘʤ. 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʰʫʤ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʫʙʠʡʮʝʡ ʤʥʦʛʠʭ ʣʶʜʝʡ ʥʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʷʭ ʤʠʨʘ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʚʦʜʠʪʝʣʷʤ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ, 

ʪʘʢ ʠ ʢ ʞʠʪʝʣʷʤ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʰʫʤʘ. 

ʆʩʦʙʝʥʥʦ ʚʨʝʜʝʥ ʰʫʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʠʙʨʘʮʠʝʡ. ɽʩʣʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʚʠʙʨʘʮʠʷ ʪʦʥʠʟʠʨʫʝʪ ʦʨʛʘʥʠʟʤ, ʪʦ ʧʦʩʪʦʷʥʥʘʷ ʚʳʟʳʚʘʝʪ 

ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʚʠʙʨʘʮʠʦʥʥʫʶ ʙʦʣʝʟʥʴ, ʪ.ʝ. ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʥʘʨʫʰʝʥʠʡ ʚ 

ʦʨʛʘʥʠʟʤʝ. ʋ ʚʦʜʠʪʝʣʷ ʩʥʠʞʘʝʪʩʷ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ, ʩʫʞʘʝʪʩʷ ʧʦʣʝ 

ʚʠʜʠʤʦʩʪʠ, ʤʦʞʝʪ ʠʟʤʝʥʠʪʩʷ ʚʦʩʧʨʠʷʪʠʝ ʮʚʝʪʘ ʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʩʪʨʝʯʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. ʅʘʨʫʰʝʥʠʷ ʵʪʠ, ʢʦʥʝʯʥʦ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳ, ʦʜʥʘʢʦ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʦʜʠʪʝʣʷ ʦʥʠ ʚʩʝʛʜʘ 

ʥʝʞʝʣʘʪʝʣʴʥʳ. 

ʆʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʥʬʨʘʟʚʫʢ, ʪ.ʝ. ʟʚʫʢ ʩ ʯʘʩʪʦʪʦʡ ʤʝʥʝʝ 17 ɻʮ. 

ʕʪʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʥʝʩʣʳʰʥʳʡ ʚʨʘʛ ʚʳʟʳʚʘʝʪ ʨʝʘʢʮʠʠ, 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʥʳʝ ʯʝʣʦʚʝʢʫ ʟʘ ʨʫʣʝʤ. ɺʦʟʜʝʡʩʪʚʠʝ ʠʥʬʨʘʟʚʫʢʘ ʥʘ 

ʦʨʛʘʥʠʟʤ ʚʳʟʳʚʘʝʪ ʩʦʥʣʠʚʦʩʪʴ, ʫʭʫʜʰʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʥʫʶ 

ʨʝʘʢʮʠʶ ʥʘ ʦʧʘʩʥʦʩʪʴ. 

ʀʟ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʚ ʘʚʪʦʤʦʙʠʣʝ (ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ, 

ʟʘʜʥʠʡ ʤʦʩʪ, ʢʘʨʜʘʥʥʳʡ ʚʘʣ, ʢʫʟʦʚ, ʢʘʙʠʥʘ, ʧʦʜʚʝʩʢʘ, ʘ ʪʘʢʞʝ ʢʦʣʝʩʘ, 

ʰʠʥʳ) ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʴ ʩ ʝʛʦ ʩʠʩʪʝʤʘʤʠ ʚʧʫʩʢʘ ʠ ʚʳʧʫʩʢʘ, 

ʦʭʣʘʞʜʝʥʠʷ ʠ ʧʠʪʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 2 - ɸʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ: 

1 ï ʩʫʤʤʘʨʥʳʡ ʰʫʤ; 2 ï ʜʚʠʛʘʪʝʣʴ; 3 ï ʩʠʩʪʝʤʘ ʚʳʧʫʩʢʘ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʛʘʟʦʚ; 4 ï ʚʝʥʪʠʣʷʪʦʨ; 5 ï ʚʧʫʩʢ ʚʦʟʜʫʭʘ; 6 ï ʦʩʪʘʣʴʥʦʝ 

 

ʂʘʢ ʛʦʚʦʨʷʪ ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ: ʘʚʪʦʤʦʙʠʣʠ ð ʵʪʦ ʧʝʨʝʞʠʪʦʢ 

ʧʨʦʰʣʦʛʦ. ʆʥʠ ʙʳʣʠ ʦʯʝʥʴ ʧʦʣʝʟʥʳ ʯʝʣʦʚʝʯʝʩʪʚʫ ʚ 20 ʚʝʢʝ, ʥʦ ʠʤ ʥʝ ʤʝʩʪʦ 

ʚ ʙʫʜʫʱʝʤ, ʪʘʢ ʢʘʢ ʦʜʥʘʞʜʳ, ʧʨʠʜʷ ʥʘ ʧʦʤʦʱʴ ʣʶʜʷʤ, ʦʥʠ ʨʝʘʣʴʥʦ ʤʦʛʫʪ 

ʫʥʠʯʪʦʞʠʪʴ ʥʘʰʫ ʮʠʚʠʣʠʟʘʮʠʶ. ʄʦʞʝʪ ʙʳʪʴ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʘ ʩʘʤʤʠʪʝ 

ʆʆʅ ʧʦ ʢʣʠʤʘʪʫ ɽʚʨʦʧʘ, ʗʧʦʥʠʷ ʠ ʉʐɸ ʜʦʛʦʚʦʨʠʣʠʩʴ ʦ ʪʦʤ, ʯʪʦ ʢ 2030-

2050 ʛʦʜʘʤ ʦʥʠ ʛʦʪʦʚʳ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. http://yun.moluch.ru/archive/11/797/ 

2. http://car-test.net/car-article.php?aid=30 

3. https://legkopolezno.ru/ekologiya/prostranstvo-vokrug-

nas/vliyanie-transporta-na-ekologiyu/ 
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ʆʎɽʅʂɸ ɿɸɻʈʗɿʅɽʅʀʁ ʇʆɺɽʈʍʅʆʉʊʅʓʍ ʉʊʆʏʅʓʍ 

ɺʆɼ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʟʘʛʨʷʟʥʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʦʢʘʭ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʂ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʙʣʦʯʥʦ-

ʤʦʜʫʣʴʥʳʝ ʚʦʜʦʦʯʠʩʪʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʢʦʤʧʣʝʢʩʦʚ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʫʚʷʟʢʠ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʘʭ ʦʯʠʩʪʥʳʭ ʤʦʜʫʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʥʥʳʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚʦʜʦʦʯʠʩʪʢʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʯʥʳʝ ʚʦʜʳ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ 

 

ASSESSMENT OF POLLUTION OF SURFACE SEWAGE OF THE 

MOTOR TRANSPORTATION ENTERPRISES  

  

Abstract. The analysis of the factors exerting impact on pollution of 

sewage and pollutants, being in drains of the motor transportation enterprises is 

made. It is necessary to carry block and modular water treatment complexes to 

the most perspective equipment for cleaning of a superficial drain. In designs of 

complexes the principle of hydraulic coordination in one or several 

technological blocks of clearing modules is applied, each of which provides the 

set individual process of water purification. 

 

Keywords: sewage, the polluting components, mechanical impurity, oil 

products, organic compounds, concentration of the weighed particles 
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ʇʨʝʜʧʨʠʷʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʝ ʩʪʘʥʮʠʠ, 

ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʘʚʪʦʩʝʨʚʠʩʘ, 

ʘʚʪʦʙʘʟʳ ʠ ʘʚʪʦʢʦʣʦʥʥʳ, ʘʚʪʦʨʝʤʦʥʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʘʨʘʞʠ ʯʘʩʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʦʪʢʨʳʪʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʩʪʦʷʥʢʠ ʠ ʜʨ.) ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʩ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ 

ʢʦʪʦʨʳʭ ʙʣʠʟʦʢ ʧʦ ʩʦʩʪʘʚʫ ʢ ʩʪʦʢʫ ʩ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʥʝʨʘʩʪʚʦʨʝʥʥʳʝ ʠ ʨʘʩʪʚʦʨʝʥʥʳʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʨʘʩʪʚʦʨʝʥʥʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʦʥʥʳʝ 

ʧʨʠʤʝʩʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʤʠ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʩʦʣʷʤʠ. 

ɺʪʦʨʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʪʦʢʝ, ʥʘ 

ʦʯʠʩʪʢʫ ʦʪ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʷʚʣʷʶʪʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ʆʥʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʚ 

ʨʘʟʣʠʯʥʦʤ ʬʘʟʦʚʦ-ʜʠʩʧʝʨʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʠʤʝʪʴ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ 

ʩʪʘʙʠʣʴʥʦʩʪʠ [1]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʠʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʬʨʘʢʮʠʠ, ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʨʘʩʪʚʦʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʂʨʦʤʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʪʦʢʝ ʦʙʲʝʢʪʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʦʜʝʨʞʘʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʦ 90% ʠʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʨʘʩʪʚʦʨʝʥʥʦʡ 

ʬʦʨʤʝ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʣʷʤʠ ʠ 

ʧʝʩʢʦʤ, ʧʨʠʤʝʥʷʶʱʠʤʠʩʷ ʧʨʠ ʧʨʦʪʠʚʦʣʸʜʥʦʡ ʦʙʨʘʙʦʪʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʘ 

ʪʘʢʞʝ ʩʦʣʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ. 

ʇʦʩʪʦʷʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʜʧʨʠʷʪʠʷ 

ʷʚʣʷʶʪʩʷ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʘʞʜʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚʘ ʠʟ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ; ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; ʚʩʣʝʜʩʪʚʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ;  ʚʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʥʦʩʘ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚʝʪʨʦʤ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ; ʚʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʥʦʩʘ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʷʤʠ ʠ ʧʝʨʩʦʥʘʣʦʤ ʥʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʝ ʫʯʘʩʪʢʠ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʨʠʙʳʚʘʶʱʠʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ; ʚʩʣʝʜʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʪʠʮʘʤʠ; ʚʩʣʝʜʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ  ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʛʘʟʦʥʦʚ 

ʞʠʚʦʪʥʳʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʣʦʱʘʜʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʚʨʝʤʝʥʥʳʝ ʬʘʢʪʦʨʳ. ʅʘʧʨʠʤʝʨ, ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 
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ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʘ ʦʙʲʝʢʪʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʚ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʩʪʨʠʞʢʠ ʛʘʟʦʥʦʚ ʠ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʚʦ ʚʨʝʤʷ ʦʧʘʜʝʥʠʷ ʣʠʩʪʴʝʚ ʩ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ɺ ʩʫʤʤʘʨʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚʝʩʦʤʘʷ ʯʘʩʪʴ 

ʧʨʠʭʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ 

ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ ʦʙʲʝʢʪʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʜʦʞʜʷ. ʕʪʦʪ ʪʨʘʥʩʧʦʨʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʫʩʣʦʚʥʦ 

ʯʠʩʪʳʡ, ʥʦʨʤʘʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ ʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ.  

ɺ ʩʠʩʪʝʤʫ ʜʦʞʜʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʦʪʚʦʜʷʪʩʷ ʪʘʢʞʝ ʪʘʣʳʝ ʚʦʜʳ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʥʘʢʦʧʠʚʰʠʤʠʩʷ ʚ ʧʝʨʠʦʜ 

ʤʝʞʜʫ ʩʥʝʛʦʪʘʷʥʠʷʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʊʘʢ ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʥʦʛʦ 

ʧʝʨʠʦʜʘ ʦʪ ʥʘʯʘʣʘ ʚʳʧʘʜʝʥʠʷ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʜʦ ʥʘʯʘʣʘ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʪʘʷʥʠʷ ʩʥʝʛʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʤʝʞʜʫ 

ʜʦʞʜʷʤʠ, ʪʦ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʪʘʣʳʭ ʚʦʜ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʚʦʟʘ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʩʥʝʛʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʥʘʤʥʦʛʦ 

ʧʨʝʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʠʤʝʩʝʡ ʚ ʜʦʞʜʝʚʦʤ ʩʪʦʢʝ.  

ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʷʭ, ʛʘʟʦʥʘʭ ʠ 

ʢʨʳʰʘʭ, ʚʝʩʦʤʫʶ ʜʦʣʶ ʚ ʦʙʱʫʶ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʥʦʩʷʪ ʘʥʪʠʛʦʣʦʣʝʜʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʥʘ ʦʙʲʝʢʪʘʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʥʝʤ 

ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. ɼʣʷ ʦʙʲʝʢʪʦʚ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 [2]. 

 

ʊʘʙʣʠʮʘ 1 - ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜʘʭ 

ʂʘʪʝʛʦʨʠʷ 

ʘʚʪʦʤʦʙʠʣʝʡ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚʟʚʝʰʝʥʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʘʚʪʦʤʦʙʠʣʝʡ, ʤʛ/ʣ 

ʜʦ 200 ʚʢʣ. ʩʚ. 200 ʜʦ 500 ʩʚ. 500 ʜʦ 1000 ʩʚʳʰʝ 1000 

I 300 500  700  1000 

II ʠ ʐ 500 1000  1500  2000 

IV  1500 2000  2500  3000 

 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ 

ʧʨʠʥʠʤʘʶʪ 40 ʤʛ/ʣ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʪʦʢʝ ʦʙʲʝʢʪʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʟʥʘʯʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 1. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʚ ʜʦʞʜʝʚʦʤ ʩʪʦʢʝ ʩʦʩʪʘʚʠʣʘ 60 - 5400 ʤʛ/ʣ. ɺ ʧʦʣʠʚʦʤʦʝʯʥʳʭ ʚʦʜʘʭ ʦʥʘ ʚ 
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ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʝʚʳʰʘʣʘ 10000 ʤʛ/ʣ, ʘ ʚ ʪʘʣʦʤ ʩʪʦʢʝ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 380-7200 ʤʛ/ʣ ʠ ʟʘʚʠʩʝʣʘ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʙʦʨʢʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪ 

ʩʥʝʛʘ ʠ ʯʘʩʪʦʪʳ ʝʛʦ ʚʳʚʦʟʘ, ʘ ʪʘʢʞʝ ʦʪ ʚʠʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʥʷʝʤʳʭ 

ʘʥʪʠʛʦʣʦʣʝʜʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʨʘʩʭʦʜʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʢʦʚ 

ʧʦʣʫʯʘʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʝ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ [3]. ɼʣʷ ʦʯʠʩʪʢʠ ʩʪʦʢʘ ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʩʭʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʧʨʦʮʝʩʩʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʝʧʘʨʘʮʠʠ, ʥʘʧʦʨʥʦʡ 

ʬʣʦʪʘʮʠʠ, ʨʝʘʛʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʦʜʥʦ- ʠʣʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ 

ʬʠʣʴʪʨʦʚʘʥʠʷ, ʩʦʨʙʮʠʠ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. 

ʂ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʝ ʚʦʜʦʦʯʠʩʪʥʳʝ 

ʢʦʤʧʣʝʢʩʳ [4]. ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʫʚʷʟʢʠ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʘʭ 

ʦʯʠʩʪʥʳʭ ʤʦʜʫʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʥʥʳʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚʦʜʦʦʯʠʩʪʢʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʜʘʝʪ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʯʠʱʝʥʥʫʶ ʚʦʜʫ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʤʝʞʜʫ 

ʤʦʜʫʣʷʤʠ ʠ ʙʣʦʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʘʤʦʪʝʯʥʦʝ ʜʚʠʞʝʥʠʝ ʦʯʠʱʘʝʤʦʛʦ 

ʧʦʪʦʢʘ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʯʘʱʝ ʚʩʝʛʦ ʨʝʘʣʠʟʫʝʪʩʷ ʙʝʟʨʝʘʛʝʥʪʥʘʷ ʩʭʝʤʘ ʦʯʠʩʪʢʠ. ʇʨʠ 

ʵʪʦʤ ʦʯʠʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʠʩʧʦʣʥʝʥʠʝ ʢʘʢ ʜʣʷ ʥʘʜʟʝʤʥʦʛʦ 

(ʨʠʩ. 1), ʪʘʢ ʠ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ (ʨʠʩ. 2) [5]. 

 
ʘ) 

 
ʙ) 

 

ʈʠʩʫʥʦʢ 1 - ʋʩʪʘʥʦʚʢʘ ʋʂʆ: ʘ - ʦʙʱʠʡ ʚʠʜ; ʙ - ʩʭʝʤʘ ʦʯʠʩʪʢʠ. 

1 - ʬʣʦʪʘʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ (ʢʘʤʝʨʘ ʬʣʦʪʘʪʦʨʘ); 2 - ʥʘʧʦʨʥʳʡ ʙʘʢ 

ʬʣʦʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ; 3 - ʬʠʣʴʪʨ ʧʝʨʚʠʯʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ; 4 - 

ʚʪʦʨʦʡ ʬʠʣʴʪʨ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ; 5 -ʩʦʨʙʮʠʦʥʥʳʡ ʬʠʣʴʪʨ ɹɸʋ-5; 6 - 

ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ; 7 - ʧʨʠʷʤʦʢ; 8 - ʩʪʨʫʡʥʳʡ ʥʘʩʦʩ; 9 - ʵʞʝʢʪʦʨ; 10 - 

ʚʦʟʜʫʰʥʳʡ ʢʣʘʧʘʥ 
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ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ çʕʢʦʂʦʤʧʣʝʢʩ-ʅè 

 

 ɺ ʫʩʪʘʥʦʚʢʝ çʕʢʦʂʦʤʧʣʝʢʩ-ʅè ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ ʠʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʚ ʚʦʜʝ ʚʦʜʦʝʤʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʨʦʩ ʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ ʚ 

ʚʦʜʦʝʤʳ ʠʣʠ ʥʘ ʨʝʣʴʝʬ.  
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊʈɸʅʉʇʆʈʊʅʆɻʆ 

ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʝʛʦ ʨʘʟʚʠʪʠʷ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʩʫʱʥʦʩʪʠ ʠ ʤʝʩʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʚ ʩʠʩʪʝʤʝ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʧʦʩʳʣʢʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʡ, ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʪʨʘʩʣʠ ʧʨʘʚʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʘʚʦ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. 

 

IMPROVEMENT OF THE T RANSPORT LEGISLATION  

 

Summary. The purpose of this article are the most topical issues of the 

theory of the russian transport law at the present stage of his development. The 

perspective of essence and the place of transport law in the system of the russian 

and international law and also the prerequisites indicating formation of new, 

complex branch of the right is analyzed. 

 

Keywords: legislation, transport, transport law, regulation, improvement. 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, 

ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ ʭʦʟʷʡʩʪʚʘ, 

ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ 
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ʦʪʜʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʠ ʨʘʙʦʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʜʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʨʘʟʚʝʪʚʣʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʦʨʤ ʧʨʘʚʘ, ʫʯʠʪʳʚʘʶʱʠʭ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʚʩʝ ʘʩʧʝʢʪʳ ʠ 

ʩʧʝʮʠʬʠʢʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ [7, ʩ.100].  

ʄʘʩʰʪʘʙʳ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ, ʚʩʝʦʭʚʘʪʳʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʜʦʛʦʚʦʨʥʦ-

ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʚʦʟʦʢ, ʯʝʪʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʢ 

ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʩʪʦʨʦʥ ʜʦʛʦʚʦʨʘ, ʪʘʢ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʩʧʦʨʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ ʥʠʤʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʝʨʝʚʦʟʦʢ. ʉʦʟʜʘʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʨʝʰʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ 

ʧʝʨʝʩʤʦʪʨʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʝʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʨʘʚʘ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʶʨʠʜʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʚʳʨʘʞʝʥʠʷ ʚʦʣʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ. ɺʘʞʥʝʡʰʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʘʚʘ ʷʚʣʷʶʪʩʷ ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʠʩʪʦʯʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʟʘʥʠʤʘʶʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʪʘʚʳ ʠ ʢʦʜʝʢʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʦʣʦʞʝʥʠʷʭ ʛʣ. 40 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʧʨʠʥʷʪʳʝ ʚ ʬʦʨʤʝ 

ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʜʝʪʘʣʴʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ, ʧʘʩʩʘʞʠʨʦʚ ʠ ʙʘʛʘʞʘ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘʧʨʷʤʫʶ ʨʝʛʫʣʠʨʫʶʱʠʝ 

ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂ ʯʠʩʣʫ 

ʥʘʟʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʦʪʥʦʩʷʪ: 

- ɺʦʟʜʫʰʥʳʡ ʢʦʜʝʢʩʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʂʦʜʝʢʩ ʪʦʨʛʦʚʦʛʦ ʤʦʨʝʧʣʘʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʂʦʜʝʢʩ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʋʩʪʘʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʋʩʪʘʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʟʝʤʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ 

ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ 

ʧʫʙʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʧʦʢʘʟʘʣʘ 

ʥʘʣʠʯʠʝ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʨʷʜʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʥʠ ʢʘʩʘʶʪʩʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʝʧʦʣʥʦʛʦ ʫʯʝʪʘ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʪʝʥʜʝʥʮʠʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘ ʦʩʥʦʚʝ 

ʯʘʩʪʥʦʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʪʝʨʝʩʦʚ "ʩʣʘʙʦʡ" ʩʪʦʨʦʥʳ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ï ʧʘʩʩʘʞʠʨʘ, 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ, ʟʘʱʠʪʳ ʝʝ ʠʥʪʝʨʝʩʦʚ, 
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ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʧʦʜʭʦʜʝ ʢ ʨʦʣʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʝʨʝʚʦʟʦʢ. ʊʘʢ, ʝʩʣʠ ʨʘʥʝʝ ʜʝʡʩʪʚʦʚʘʚʰʠʝ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʫʩʪʘʚʳ ʩʦʜʝʨʞʘʣʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʛʣʘʚʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʝʨʝʚʦʟʦʢ, ʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʚ ʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʟʘʢʦʥʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʘʞʝ ʥʝ 

ʫʧʦʤʠʥʘʝʪʩʷ. 

ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʟʠʮʠʷ ɺ.ɸ. ɼʦʟʦʨʮʝʚʘ, 

ʧʦʣʘʛʘʶʱʝʛʦ, ʯʪʦ ʚ ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʢʪʘʭ ʥʝ 

ʫʜʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ ʧʨʘʚʦʚʳʝ ʧʦʣʦʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʝʜʠʥʦʛʦ 

ʦʪʨʘʩʣʝʚʦʛʦ ʢʦʜʝʢʩʘ. ʂʦʤʧʣʝʢʩʥʳʝ ʘʢʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʡ 

ʩʬʝʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʯʪʦ, ʦʜʥʘʢʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʠʭ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʦʙʰʠʨʥʦʡ ʩʬʝʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʦʜʥʘʢʦ ʜʝʡʩʪʚʫʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʜʝʢʩʳ ʠ ʫʩʪʘʚʳ ʥʝ 

ʦʙʨʘʟʫʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʪʨʘʩʣʝʚʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʜʣʠʥʥʳʝ 

ʬʫʥʢʮʠʠ ʢʦʜʝʢʩʘ ʥʝ ʚʳʧʦʣʥʷʶʪ [5, ʩ.266-267].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʜʝʢʩʦʚ ʠ ʫʩʪʘʚʦʚ ʥʝ ʦʙʨʘʟʫʶʪ ʝʜʠʥʩʪʚʘ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʝʜʠʥʳʡ 

ʢʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʢʪ ʚ ʚʠʜʝ ʊʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʜʝʢʩʘ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʥʷʪʠʝ ʝʜʠʥʦʛʦ 

ʢʦʜʠʬʠʢʘʮʠʦʥʥʦʛʦ ʘʢʪʘ ʦ ʪʨʘʥʩʧʦʨʪʝ (ʊʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʜʝʢʩʘ), ʷʚʣʷʝʪʩʷ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʠʟʣʠʰʥʠʤ. ʅʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ 

ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʘʚʝ ʦʙʲʝʤ ʨʝʛʫʣʠʨʫʝʤʳʭ ʦʪʥʦʰʝʥʠʡ ʩʪʦʣʴ ʚʝʣʠʢ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʦʯʝʚʠʜʥʫʶ ʧʨʝʜʤʝʪʥʫʶ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʠ ʮʝʣʳʡ ʨʷʜ 

ʝʜʠʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʦʜʠʥ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʘʢʪ ʚʘʞʥʝʡʰʠʭ 

ʠʟ ʦʙʱʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ 

ʣʠʰʝʥʥʳʤ ʚʩʷʢʦʛʦ ʩʤʳʩʣʘ [8, ʩ.17]. 

ɼʠʩʢʫʩʩʠʷ ʫʯʝʥʳʭ ʦ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ ʊʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʜʝʢʩʘ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦʣʛʦʝ ʚʨʝʤʷ. ʇʨʠʥʷʪʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʜʦʢʫʤʝʥʪʘ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʦʪʴ ʠ ʦʙʫʩʣʦʚʣʝʥ 

ʦʙʱʠʤ ʧʨʝʜʤʝʪʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʫʟʢʦʡ ʩʧʝʮʠʬʠʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ.  

ɹʝʟʫʩʣʦʚʥʦ, ʧʨʘʚʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʦʙʩʫʞʜʝʥʠʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ 

ʝʜʠʥʦʛʦ ʊʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʪʘʢ ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʪʘʢʦʡ ʨʘʙʦʪʳ. 

ʊʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʤʥʝʥʠʝ ʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʪʘʢʦʛʦ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ 

ʩʦʛʣʘʩʠʪʴʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʰʘʛʘ ʦʯʝʚʠʜʥʘ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ, ʚʦ-

ʧʝʨʚʳʭ, ʨʝʛʫʣʷʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʢʦʜʝʢʩʦʚ ʠ 

ʫʩʪʘʚʦʚ ʥʝ ʠʩʯʝʨʧʘʥʳ; ʚʦ-ʚʪʦʨʳʭ, ʝʱʝ ʥʝ ʟʘʚʝʨʰʝʥʦ ʧʨʦʚʝʜʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ, ʙʝʟ ʠʪʦʛʦʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʪʦʨʳʭ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʫ ʧʦ ʢʦʜʠʬʠʢʘʮʠʠ 

ʚʩʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; ʚ-ʪʨʝʪʴʠʭ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʪʨʘʩʣʷʭ ʦʩʪʘʶʪʩʷ ʥʝ ʫʨʝʛʫʣʠʨʦʚʘʥʥʳʤʠ ʥʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʤʥʦʛʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʵʪʦ ʧʝʨʚʦʦʯʝʨʝʜʥʘʷ 

ʟʘʜʘʯʘ ʜʣʷ ʟʘʢʦʥʦʜʘʪʝʣʷ[6, ʩ.92-96]. 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ɺʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʠʥʷʪʠʶ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʧʨʷʤʳʭ ʩʤʝʰʘʥʥʳʭ (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ) 

ʧʝʨʝʚʦʟʢʘʭè, ʧʨʦʝʢʪ ʢʦʪʦʨʦʛʦ ʧʦʜʛʦʪʦʚʣʝʥ ʄʠʥʪʨʘʥʩʦʤ ʈʦʩʩʠʠ ʠ ʚʥʝʩʝʥ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʠʥʘʤʠʯʥʦ ʤʝʥʷʶʪʩʷ 

ʧʦʜʟʘʢʦʥʥʳʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ. ʂʦʤʧʝʪʝʥʪʥʳʝ 

ʬʝʜʝʨʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʧʨʠʚʦʜʷʪ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʧʨʠʥʷʪʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʜʝʢʩʘʤʠ, ʫʩʪʘʚʘʤʠ ʠ ʜʨʫʛʠʤʠ ʟʘʢʦʥʘʤʠ. 

ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʩʦʩʪʦʠʪ ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɽʝ ʚʳʧʦʣʥʝʥʠʝ ʦʟʥʘʯʘʝʪ 

ʜʦʚʝʜʝʥʠʝ ʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʠʩʪʝʤʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ɺ ʩʪʨʝʤʣʝʥʠʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʪʘʠʪʩʷ 

ʦʧʘʩʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʝʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ. ʏʪʦʙʳ ʵʪʦʛʦ ʥʝ ʩʣʫʯʠʣʦʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʪʴ ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʢʘʞʜʦʛʦ ʚʭʦʜʷʱʝʛʦ ʚ ʥʝʝ ʚʠʜʘ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ 

ʘʢʪʘ, ʝʛʦ ʨʦʣʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʜʣʝʞʘʱʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʦʦʙʨʘʟʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ 

ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʦ ʝʝ 

ʚʳʧʦʣʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʫʤʝʥʴʰʝʥʠʠ ʤʥʦʛʦʦʙʨʘʟʠʷ 

ʠʭ ʚʠʜʦʚ, ʩʦʟʜʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʘʢʠʭ ʘʢʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʚʦʟʢʠ ï ʘʚʪʦʤʦʙʠʣʴʥʦʡ, ʚʦʟʜʫʰʥʦʡ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ, 

ʤʦʨʩʢʦʡ, ʚʥʫʪʨʝʥʥʝʡ ʚʦʜʥʦʡ. 

ɸʥʘʣʠʟ ʠ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʧʨʘʚʘ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ, ʛʨʘʞʜʘʥʩʢʦʛʦ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʫʛʦʣʦʚʥʦʛʦ. 

ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʥʦʨʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʠ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʧʨʘʚʦʚʳʭ ʩʚʷʟʝʡ 

ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʜʝʣʷʶʪʩʷ 
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ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʝ ʜʦʛʦʚʦʨʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʝʨʝʚʦʟʯʠʢʘʤʠ, 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷʤʠ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤʠ, ʧʘʩʩʘʞʠʨʘʤʠ. 

ʆʜʥʘʢʦ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ, ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʧʨʦʩʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʚʦʧʨʦʩʦʚ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ, ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʟʝʤʝʣʴ ʪʨʘʥʩʧʦʨʪʘ, ʠʥʳʭ 

ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [4, ʩ. 2]. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘʷ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʧʫʪʝʤ 

ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ - 

ʵʪʦ ʢʨʘʡʥʝ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʦʩʩʠʡʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʟʥʘʥʘ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ. ʫʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ [2, ʩ. 5977]. 

ʇʦʤʠʤʦ ʩʠʩʪʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʥʫʞʜʘʶʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠ ʥʦʨʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʘʚʘ. ɺʟʘʠʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʮʝʩʩʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʶʟʘ ʠ ʝʜʠʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʨʘʤʢʘʭ 

ɽʚʨɸʟʕʉ (ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çɽʚʨʘʟʠʡʩʢʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʩʦʦʙʱʝʩʪʚʦè) [1, ʩ. 632]. 

ʉʧʝʮʠʘʣʠʩʪʳ ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ, ʥʝ ʫʱʝʤʣʷʷ ʠʥʪʝʨʝʩʳ 

ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʘʚʘ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʳ ʩ ʫʯʝʪʦʤ ʧʨʠʦʨʠʪʝʪʘ 

ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦ-

ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʧʦ ʚʩʝʤ 

ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ ʚ ʨʘʤʢʘʭ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ [3, ʩ. 3]. 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʨʘʚʦ - ʵʪʦ ʝʜʠʥʘʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ 

ʦʪʨʘʩʣʴ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʘ, ʩʦʜʝʨʞʘʱʘʷ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ 

ʧʦʣʦʞʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʦʪʨʘʩʣʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

(ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ, ʟʝʤʝʣʴʥʦʛʦ, ʛʨʘʞʜʘʥʩʢʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ, ʜʦʛʦʚʦʨʥʦʛʦ, ʫʛʦʣʦʚʥʦʛʦ). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ 

ʟʘʚʠʩʠʤʦʡ ʠ ʥʝʟʘʚʠʩʠʤʦʡ ʧʦʜʚʝʩʦʢ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 
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COMPARATIVE ANALYSIS OF DEPENDENT AND 

INDEPENDENT PENDANTS OF THE CAR 

 

Abstract. In article the comparative analysis of designs of dependent and 

independent pendants of cars, applied in designs of modern cars is made, their 

advantages and shortcomings are revealed. 

 

Keywords: dependent, independent, pendant. 

 

ɿʘʚʠʩʠʤʘʷ ʧʦʜʚʝʩʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ ʧʦʜʚʝʩʢʠ ʥʘʣʠʯʠʝʤ 

ʞʝʩʪʢʦʡ ʙʘʣʢʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʧʨʘʚʦʝ ʠ ʣʝʚʦʝ ʢʦʣʝʩʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʧʝʨʝʤʝʱʝʥʠʝ ʦʜʥʦʛʦ ʢʦʣʝʩʘ ʧʝʨʝʜʘʝʪʩʷ ʜʨʫʛʦʤʫ. ɿʘʚʠʩʠʤʘʷ ʧʦʜʚʝʩʢʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʤ, ʛʜʝ ʥʫʞʥʘ ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʝʜʦʨʦʛʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ (ʣʝʛʢʦʚʳʝ ʙʶʜʞʝʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ), ʧʨʦʯʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ (ʛʨʫʟʦʚʳʝ ʤʘʰʠʥʳ), ʧʦʩʪʦʷʥʥʳʡ ʢʣʠʨʝʥʩ ʠ ʙʦʣʴʰʠʝ ʭʦʜʳ 

ʧʦʜʚʝʩʢʠ (ʚʥʝʜʦʨʦʞʥʠʢʠ). ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʠʤʝʝʪ ʵʪʦʪ ʪʠʧ ʧʦʜʚʝʩʢʠ. 
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʚʠʩʠʤʦʡ ʧʦʜʚʝʩʢʠ 

ɿʘʚʠʩʠʤʘʷ ʧʦʜʚʝʩʢʘ (ʨʠʩ.1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʞʝʩʪʢʫʶ ʦʩʴ, 

ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪ ʧʨʘʚʦʝ ʠ ʣʝʚʦʝ ʢʦʣʝʩʘ. ʈʘʙʦʪʘ ʪʘʢʦʡ ʧʦʜʚʝʩʢʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ: ʝʩʣʠ ʣʝʚʦʝ ʢʦʣʝʩʦ ʧʦʧʘʜʘʝʪ ʚ 

ʷʤʫ (ʚʝʨʪʠʢʘʣʴʥʦ ʦʧʫʩʢʘʝʪʩʷ ʚʥʠʟ), ʪʦ ʧʨʘʚʦʝ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘʚʝʨʭ ʠ 

ʥʘʦʙʦʨʦʪ. ʆʙʳʯʥʦ ʙʘʣʢʘ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʢʦʨʧʫʩʦʤ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʦʤʦʱʴʶ 

ʜʚʫʭ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ (ʨʝʩʩʦʨ). ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʩʪʘ, ʧʨʠ ʵʪʦʤ ʦʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. ʂʦʛʜʘ ʦʜʥʘ ʩʪʦʨʦʥʘ ʤʘʰʠʥʳ ʥʘʝʟʞʘʝʪ 

ʥʘ ʥʝʨʦʚʥʦʩʪʴ, ʪʦ ʥʘʢʣʦʥʷʝʪʩʷ ʚʝʩʴ ʘʚʪʦʤʦʙʠʣʴ. ɺ ʧʨʦʮʝʩʩʝ ʝʟʜʳ ʚ ʩʘʣʦʥʝ 

ʘʚʪʦʤʦʙʠʣʷ ʩʠʣʴʥʦ ʦʱʫʱʘʶʪʩʷ ʪʦʣʯʢʠ ʠ ʪʨʷʩʢʘ, ʪʘʢ ʢʘʢ ʚ ʦʩʥʦʚʝ ʪʘʢʦʡ 

ʧʦʜʚʝʩʢʠ ʣʝʞʠʪ ʞʝʩʪʢʘʷ ʙʘʣʢʘ. 

 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʚʠʩʠʤʦʡ ʧʦʜʚʝʩʢʠ 

 

ɿʘʚʠʩʠʤʘʷ ʧʦʜʚʝʩʢʘ ʙʳʚʘʝʪ ʜʚʫʭ ʚʠʜʦʚ: ʧʦʜʚʝʩʢʘ ʥʘ ʧʨʦʜʦʣʴʥʳʭ 

ʨʝʩʩʦʨʘʭ ʠ ʧʦʜʚʝʩʢʘ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʨʳʯʘʛʘʤʠ. 

ʇʦʜʚʝʩʢʘ ʥʘ ʧʨʦʜʦʣʴʥʳʭ ʨʝʩʩʦʨʘʭ 

ʐʘʩʩʠ ʩʦʩʪʦʠʪ ʠʟ ʞʝʩʪʢʦʡ ʙʘʣʢʠ (ʤʦʩʪʘ), ʢʦʪʦʨʘʷ ʧʦʜʚʝʰʠʚʘʝʪʩʷ ʥʘ 

ʜʚʫʭ ʧʨʦʜʦʣʴʥʳʭ ʨʝʩʩʦʨʘʭ. ʈʝʩʩʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ 

ʧʦʜʚʝʩʢʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʢʨʝʧʣʝʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʣʠʩʪʦʚ. ʄʦʩʪ ʠ 

ʨʝʩʩʦʨʳ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʭʦʤʫʪʦʚ. ɺ ʜʘʥʥʦʤ ʪʠʧʝ 

ʧʦʜʚʝʩʢʠ ʨʝʩʩʦʨʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʪʦ 

ʝʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʢʦʣʝʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʫʟʦʚʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʚʠʩʠʤʘʷ ʨʝʩʩʦʨʥʘʷ ʧʦʜʚʝʩʢʘ ʠʟʚʝʩʪʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʜʘʚʥʦ, ʦʥʘ ʥʝ ʧʦʪʝʨʷʣʘ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ. 
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ʈʠʩʫʥʦʢ 2 - ʇʦʜʚʝʩʢʘ ʥʘ ʧʨʦʜʦʣʴʥʳʭ ʨʝʩʩʦʨʘʭ 

 

 

ʇʦʜʚʝʩʢʘ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʨʳʯʘʛʘʤʠ 

ɿʘʚʠʩʠʤʘʷ ʧʦʜʚʝʩʢʘ ʜʘʥʥʦʛʦ ʪʠʧʘ (ʨʠʩ.3) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʪrʨʝʭ ʜʠʘʛʦʥʘʣʴʥʳʭ ʠʣʠ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʧʨʦʜʦʣʴʥʳʭ ʰʪʘʥʛ (ʨʳʯʘʛʦʚ) ʠ 

ʦʜʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʰʪʘʥʛʠ, ʥʘʟʳʚʘʝʤʦʡ çʪʷʛʦʡ ʇʘʥʘʨʘè. ʂʘʞʜʳʡ ʨʳʯʘʛ ʧʨʠ 

ʵʪʦʤ ʢʨʝʧʠʪʩʷ ʢ ʢʫʟʦʚʫ ʘʚʪʦʤʦʙʠʣʷ ʠ ʢ ʞʝʩʪʢʦʡ ʙʘʣʢʝ. ʕʪʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʟʚʘʥʳ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʙʦʢʦʚʦʤʫ ʠ 

ʧʨʦʜʦʣʴʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ ʦʩʠ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ 

ʜʝʤʧʬʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʘʤʦʨʪʠʟʘʪʦʨ) ʠ ʫʧʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʨʦʣʴ 

ʢʦʪʦʨʳʭ ʚ ʵʪʦʤ ʪʠʧʝ ʟʘʚʠʩʠʤʦʡ ʧʦʜʚʝʩʢʠ ʚʳʧʦʣʥʷʶʪ ʧʨʫʞʠʥʳ. ʇʦʜʚʝʩʢʘ ʩ 

ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʨʳʯʘʛʘʤʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʷʭ. 

 

ʈʠʩʫʥʦʢ 3 ï ʇʦʜʚʝʩʢʘ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʨʳʯʘʛʘʤʠ 

 

ʅʝʟʘʚʠʩʠʤʘʷ ʧʦʜʚʝʩʢʘ ï ʵʪʦ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʧʦʜʚʝʩʦʢ, 

ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʘʚʠʩʠʤʳʭ ʪʝʤ, ʯʪʦ ʢʦʣʝʩʘ ʥʘ ʦʜʥʦʡ ʦʩʠ ʥʝ ʠʤʝʶʪ 

ʪʘʢʦʡ ʞʝʩʪʢʦʡ ʩʚʷʟʠ, ʧʝʨʝʤʝʱʝʥʠʝ ʦʜʥʦʛʦ ʢʦʣʝʩʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʦʝ, 

ʣʠʙʦ ʚʣʠʷʝʪ, ʥʦ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ. ʈʘʟʥʦʚʠʜʥʦʩʪʝʡ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʜʚʝʩʦʢ 

ʥʝʤʘʣʦ, ʧʦʵʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʥʘ ʩʯʝʪ ʥʠʭ ʥʝʪ. ʉʝʡʯʘʩ ʩʘʤʳʤʠ 


