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PHYSICO-MATHEMATICAL  SCIENCES 

THE FORMULA FOR CALCULATING THE GRAVITATIONAL 

ACCELERATION BY THE CHORD METHOD  

Manuylov E.ɸ. (Ukraine)  

Email: Manuylov426@scientifictext.ru  
Manuylov E.ɸ. (Ukraine) THE FORMULA FOR CALCULATING THE GRAVITATIONAL ACCELERATION BY THE CHORD METHOD / ʄʘʥʫʡʣʦʚ ʕ.ɸ. (ʋʢʨʘʠʥʘ) ʌʆʈʄʋʃɸ ɼʃʗ ɺʓʏʀʉʃɽʅʀʗ ɻʈɸɺʀʊɸʎʀʆʅʅʆɻʆ ʋʉʂʆʈɽʅʀʗ ʄɽʊʆɼʆʄ ʍʆʈɼ 

Manuylov Eduard Aleksandrovich ï Director, 

PRIVATE ENTERPRISE "GALICHABRAZIV", LVIV, UKRAINE 

 

Abstract: according to the theory of Georges Louis Lesage, a formula is proposed for 

calculating the gravitational acceleration for distant points from the surface of an object 

without using the mass and the gravitational constant. The object is a ball with a known 

volume and gravitational acceleration on its surface. To derive the formula it is assumed 

that the gravitational acceleration is proportional to the volume intersected by the particle 

flow. Comparison of the values of gravitational acceleration at various altitudes h above the 

sea level of the Earth is given. For comparison, the values obtained in accordance with the 

law of universal gravitation and the proposed formula is taken. It is shown that the 

gravitational acceleration is the result of the interaction of the object and the particle flux. 

Keywords: theory of Lesage, streams of particles, the gravitational acceleration, the law of 

universal gravitation. 

 

ʌʆʈʄʋʃɸ ɼʃʗ ɺʓʏʀʉʃɽʅʀʗ ɻʈɸɺʀʊɸʎʀʆʅʅʆɻʆ 

ʋʉʂʆʈɽʅʀʗ ʄɽʊʆɼʆʄ ʍʆʈɼ 

ʄʘʥʫʡʣʦʚ ʕ.ɸ. (ʋʢʨʘʠʥʘ)  
 

ʄʘʥʫʡʣʦʚ ʕʜʫʘʨʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʠʨʝʢʪʦʨ, 

ʏʘʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çɻʘʣʠʯʘʙʨʘʟʠʚè, ʛ. ʃʴʚʦʚ, ʋʢʨʘʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ɾʦʨʞʘ ʃʫʠ ʃʝʩʘʞʘ ʧʨʝʜʣʦʞʝʥʘ ʬʦʨʤʫʣʘ ʚʳʯʠʩʣʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʪʦʯʝʢ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʩʳ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ. ʆʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʰʘʨ ʩ ʠʟʚʝʩʪʥʳʤ ʦʙʲʝʤʦʤ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ 

ʚʳʚʦʜʘ ʬʦʨʤʫʣʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʦʙʲʝʤʫ, ʧʝʨʝʩʝʢʘʝʤʦʤʫ ʧʦʪʦʢʦʤ ʯʘʩʪʠʮ. ʇʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ h ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ɿʝʤʣʠ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʙʝʨʫʪʩʷ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʫʣʦʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʝʩʪʴ 

ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʠ ʧʦʪʦʢʘ ʯʘʩʪʠʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʦʨʠʷ ɾʦʨʞʘ ʃʫʠ ʃʝʩʘʞʘ, ʧʦʪʦʢʠ ʯʘʩʪʠʮ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʫʩʢʦʨʝʥʠʝ, ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. 
 

ʋɼʂ 521.11 
 

ɺʚʝʜʝʥʠʝ 

ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʘʩʢʨʳʪʘ. ʀʩʘʘʢ 

ʅʴʶʪʦʥ ʧʠʩʘʣ, ʯʪʦ çʊʷʛʦʪʝʥʠʝ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴʩʷ ʘʛʝʥʪʦʤ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʢʦʥʘʤè [1, ʩ. 139]. ɽʱʝ ʚ 1756 ʛʦʜʫ ɾʦʨʞ ʃʫʠ ʃʝʩʘʞ ʨʘʟʨʘʙʦʪʘʣ 

ʪʝʦʨʠʶ, ʚ ʢʦʪʦʨʦʡ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ  çʩʠʣʘ ʛʨʘʚʠʪʘʮʠʠ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʜʚʠʞʝʥʠʷ 

ʢʨʦʰʝʯʥʳʭ ʯʘʩʪʠʮ, ʜʚʠʛʘʶʱʠʭʩʷ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ɺʩʝʣʝʥʥʦʡè [2]. 

ʀ ʭʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʪʝʦʨʠʷ ʥʝʙʝʩʩʧʦʨʥʘ, ʦʥʘ ʧʦʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʮʝʣʴ 

ʩʪʘʪʴʠ: ʨʘʩʢʨʳʪʴ ʧʨʠʨʦʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʪʦʢʦʚ ʯʘʩʪʠʮ ʩ ʦʙʲʝʢʪʦʤ. 
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1. ʄʝʪʦʜʠʢʘ ʚʳʚʦʜʘ ʬʦʨʤʫʣʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ 

ʅʘʡʜʝʤ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ɸ ʥʘ ʚʳʩʦʪʝ h ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʲʝʢʪʘ. ɿʘ ʦʙʲʝʢʪ ʧʨʠʥʠʤʘʝʤ  ʦʜʥʦʨʦʜʥʳʡ ʰʘʨ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ɽ, 

ʨʘʜʠʫʩʦʤ R ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ g ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩ. 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʪʦʢʦʚ ʩ ʦʙʲʝʢʪʦʤ ɽ ʚ ʪʦʯʢʝ ʊ 
 

ɺʳʙʝʨʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ ʪʦʯʢʫ ʊ ʠ, ʧʨʠʥʷʚ ʝʝ ʟʘ ʮʝʥʪʨ, ʧʦʩʪʨʦʠʤ ʩʬʝʨʫ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʜʠʫʩʦʤ 2ĿR. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʨʠʩʫʥʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʧʨʦʝʢʮʠʡ ʥʘ ʬʨʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ. ʅʘʧʨʘʚʠʤ ʠʟ ʩʬʝʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʢ ʪʦʯʢʝ ʊ ʧʦʪʦʢ ʯʘʩʪʠʮ ꜝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʧʦʪʦʢ ʯʘʩʪʠʮ ɋ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ. ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ, ʝʩʣʠ ʧʦʪʦʢ ɋ ʯʘʩʪʠʯʥʦ ʧʦʛʣʦʱʘʝʪʩʷ, ʪʦ ʝʛʦ 

ʜʘʚʣʝʥʠʝ ʥʘ ʪʦʯʢʫ ʊ ʙʫʜʝʪ ʤʝʥʴʰʝ ʜʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ꜝ. ʈʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚʳʟʦʚʝʪ ʚ 

ʪʦʯʢʝ ʊ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ g. ɽʩʣʠ ʧʨʠʥʷʪʴȟʯʪʦ ὠ - ʦʙʲʝʤ, ʢʦʪʦʨʳʡ 

ʧʝʨʝʩʝʢʘʝʪ ʧʦʪʦʢ ɋ ʚ ʦʙʲʝʢʪʝ, ʘ ʂ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ, ʪʦ 

ʂ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ ʂ=g/ὠ. 

ɼʘʣʝʝ, ʝʩʣʠ ʧʦʪʦʢ ʯʘʩʪʠʮ ʜʦ ʪʦʯʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚʥʝ ʦʙʲʝʢʪʘ, ʧʝʨʝʩʝʢʘʝʪ ʚ ʥʝʤ 

ʦʙʲʝʤ ὠ, ʪʦ ʚ ʵʪʦʡ ʪʦʯʢʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ɸ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ɸ=ʂĿ ὠ = g .           (1) 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (1), ʦʧʨʝʜʝʣʠʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʪʦʯʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ 

ʚʥʝ ʦʙʲʝʢʪʘ, ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦʪʦʢ ʯʘʩʪʠʮ ʧʝʨʝʩʝʢʘʝʪ ʦʙʲʝʢʪ ʧʦ 

ʭʦʨʜʘʤ, ʥʘʟʦʚʝʤ ʪʘʢʦʡ ʤʝʪʦʜ ʤʝʪʦʜʦʤ ʭʦʨʜ. 

2. ʄʝʪʦʜ ʭʦʨʜ 

ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʧʦʪʦʢ ʯʘʩʪʠʮ ʜʦ ʪʦʯʢʠ ʊ ʧʝʨʝʩʝʢʘʝʪ ʦʙʲʝʤ ὠ, ʨʘʚʥʳʡ ʦʙʲʝʤʫ ʰʘʨʘ 
ʨʘʜʠʫʩʦʤ R (ʨʠʩʫʥʦʢ 1): 

ὠ= 2́.          (2.1) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ὠ, ʢʦʪʦʨʳʡ ʧʝʨʝʩʝʢʘʝʪʩʷ ʧʦʪʦʢʦʤ ʯʘʩʪʠʮ ʠ ʧʦʧʘʜʘʝʪ ʚ 
ʪʦʯʢʫ ʈ, ʨʘʩʩʤʦʪʨʠʤ ʨʠʩʫʥʦʢ 2. ʆʪʤʝʪʠʤ, ʯʪʦ: 

1.  ʜʫʛʘ Qʆ ï ʣʠʥʠʷ ʩʝʯʝʥʠʷ ʩʬʝʨʳ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 

ʮʝʥʪʨ ʩʬʝʨʳ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʪʦʯʢʝ ʈ; 

2. N, M,  ꜝʠ ɋ ï ʧʦʪʦʢʠ ʯʘʩʪʠʮ, ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʚ ʪʦʯʢʝ ʈ; 

3.  ʜʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ Ɂ ʠ ɀ ʥʘ ʪʦʯʢʫ ʈ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ; 

4.  ʜʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ  ꜝʠ ɋ - ʥʝ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ; 

5.  ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚ ʪʦʯʢʝ ʈ ʩʦʟʜʘʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ɸ; 

6.  sin(ɓ) = R/(R+h); 

7.  ɔ=arcsin(
 

 
 ï ʫʛʦʣ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʠʟ æʈɺɽ ʧʦ ʪʝʦʨʝʤʝ ʩʠʥʫʩʦʚ; 

8. ɸɺ ï ʭʦʨʜʘ, ʫʨʘʚʥʝʥʠʝ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʚʠʜ:  

ɸɺ=2Rcos(ɔ)=Rcos(arcsin(
 

 
))=ςὙ ρ  

 

 
.          (2.2) 



 European science ˉ 4(26)  ǐ  8 

 
 

ʈʠʩ. 2. ʉʝʯʝʥʠʝ ʩʬʝʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʲʝʢʪʘ ʠ ʧʦʪʦʢʦʚ ʯʘʩʪʠʮ ʧʣʦʩʢʦʩʪʴʶ, ʧʨʦʭʦʜʷʱʝʡ 

ʯʝʨʝʟ ʧʨʷʤʫʶ ʈɽ 
 

ɺ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʦʩʪʨʦʠʤ ʣʠʥʠʶ, ʟʘʜʘʥʥʫʶ ʫʨʘʚʥʝʥʠʝʤ (2.2). 

ɿʥʘʯʝʥʠʷ ʫʛʣʘ ű ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ ɓ. ʇʨʠʥʷʚ ʟʘ ʧʦʣʶʩ ʪʦʯʢʫ ʊ, ʘ ʟʘ 

ʧʦʣʷʨʥʫʶ ʦʩʴ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ ʊʆ, ʧʦʣʫʯʠʤ: 

1. ʣʠʥʠʶ ʚ ʚʠʜʝ ʢʨʠʚʦʡ ʊbʆ; 

2. ʩʝʢʪʦʨ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʠʚʦʡ ʊbʆ  ʠ ʜʚʫʤʷ ʧʦʣʷʨʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ű=0 (ʧʨʷʤʦʡ 

ʊʆ) ʠ ű=ɓ (ʢʘʩʘʪʝʣʴʥʦʡ ʊʅ). 

 ʉʦʛʣʘʩʥʦ [3] ñʦʙʲʝʤ ʪʝʣʘ, ʧʦʣʫʯʘʶʱʠʡʩʷ ʧʨʠ ʚʨʘʱʝʥʠʠ ʩʝʢʪʦʨʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʢʨʠʚʦʡ r=r(ű) ʠ ʜʚʫʤʷ ʧʦʣʷʨʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ű=Ŭ ʠ ű=ɓ ʚʦʢʨʫʛ ʧʦʣʷʨʥʦʡ ʦʩʠ, 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

ὠ=ς ᷿ ὶ • ίὭὲ•Ὠ•Ȣ  
 

          (2.3) 

ɿʘʤʝʥʠʚ ʚʳʨʘʞʝʥʠʝ ὶ •  ʚ (2.3) ʥʘ ʚʳʨʘʞʝʥʠʝ (2.2), ʧʦʣʫʯʘʝʤ  

ὠ ς
ˊ
᷿ ςὙ ρ ÓÉÎűȾÓÉÎɓ   įÓÉÎ•Ä•
ɓ 

Ȣ           (2.4) 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ (2.1) ʠ (2.4) ʚ ʚʳʨʘʞʝʥʠʝ (1), ʥʘʭʦʜʠʤ ʬʦʨʤʫʣʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ  ʪʦʯʢʠ ʈ ʧʦ ʤʝʪʦʜʫ ʭʦʨʜ: 

ɸ=4ĿgĿ᷿  ρ ÓÉÎ ʒȾ ÓÉÎɼ  į ÓÉÎʒÄʒ
 

.          (2.5) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʚʥʝʰʥʝʡ ʪʦʯʢʠ 

ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʨʘʜʠʫʩ ʦʙʲʝʢʪʘ 

ʠ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ. 

ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʝ h ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ ɿʝʤʣʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʦʟʴʤʝʤ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ (ɿɺʊ) ʠ ʧʦ ʤʝʪʦʜʫ ʭʦʨʜ. ʌʦʨʤʫʣʘ ɿɺʊ ʠʤʝʝʪ ʚʠʜ: 

ɸ=GĿM/(R+h , ʛʜʝ G ïʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ (6.67408Ŀ1π  ʤĿʩ Ŀʢʛ); ʄ - 

ʤʘʩʩʘ ɿʝʤʣʠ (5.9742Ŀ1π  ʢʛ); R ï ʨʘʜʠʫʩ ɿʝʤʣʠ (6371000 ʤ). ɺʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʫʩʢʦʨʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1. ɺʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʫʩʢʦʨʝʥʠʡ 
 

h(ʤ) 
ʄʝʪʦʜ ʚʳʯʠʩʣʝʥʠʡ 

ɿɺʊ ʍʦʨʜ 

 1 2 3=(1) - (2) 

0 9.823267 9.823267 0.000000 

10Į 9.822959 9.822805 0.000154 

ρπ 9.792502 9.777494 0.015008 

ρπ 7.338687 6.747321 0.591365 

ρπ 0.035239 0.028206 0.007033 

ρπ 3.982D-6 3.186D-6 7.964D-7 

 τρπ 2.492D-11 1.994D-11 4.984D-12 
 

 - ʟʥʘʢ ʅʝʧʪʫʥʘ 
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ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʫʩʢʦʨʝʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ 

ʤʝʪʦʜʘʤ ɿɺʊ ʠ ʭʦʨʜ. ʇʦ ʦʩʠ h ʦʪʣʦʞʝʥʘ ʚʳʩʦʪʘ ʦʪ ʥʫʣʷ ʜʦ 3*1πʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 
ɿʝʤʣʠ, ʧʦ ʦʩʠ ɸ ï ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ.  

ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʦ ʤʝʩʪʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ɺ ʨʘʡʦʥʝ ʵʪʦʛʦ ʤʝʩʪʘ, 

ʫʜʘʣʝʥʥʦʛʦ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ ʥʘ 2120 ʢʤ, ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʦʩʠ ɸ ʩʦʩʪʘʚʣʷʝʪ 0.6 ʤ/ʩĮ. 

ʆʪʢʣʦʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʛʣʦʱʝʥʠʡ ʚ ʤʝʪʦʜʘʭ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 
 

 
 

ʈʠʩ. 3. ɻʨʘʬʠʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʫʩʢʦʨʝʥʠʡ 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʎʝʣʴ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʚ ʩʪʘʪʴʝ, ʚʳʧʦʣʥʝʥʘ: 

¶ ʚʳʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʠ ʦʪ ʦʙʲʝʢʪʘ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʩʳ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ; 

¶ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ 
ʠ ʧʦʪʦʢʘ ʯʘʩʪʠʮ. 
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Abstract: presented results are the continuation of researches devoted to solvent sublation 

of dyes from model aqueous solutions. The objective of work was research of basic 

regularities connected with removal of cationic dye methylene blue. The next surfactants 

were used to form sublate: sodium lauryl sulfate, sulfanol, sodium caprylate and sodium 

laurate. Isoamyl alcohol was used as an extragent. The effects of the following parameters 

on the solvent sublation process were experimentally studied: molar ratio of dye: surfactant, 

pH of aqueous phase, duration of removal process. According to acquired data the highest 

dye removal ratio (94,5%) was obtained by using sodium lauryl sulfate with pH of 7, molar 

ratio dye:surfactant equals 1:2. 

Keywords: solvent sublation, surfactant, methylene blue, wastewater. 

 

ʌʃʆʊʆʕʂʉʊʈɸʂʎʀʗ ʄɽʊʀʃɽʅʆɺʆɻʆ ʉʀʅɽɻʆ ʀɿ ɺʆɼʓ 

ʆʙʫʰʝʥʢʦ ʊ.ʀ.
1
, ʊʦʣʩʪʦʧʘʣʦʚʘ ʅ.ʄ.

2
, ɹʦʣʝʣʳʡ ɸ.ʉ.

3
 (ʋʢʨʘʠʥʘ) 

 
1ʆʙʫʰʝʥʢʦ ʊʘʪʴʷʥʘ ʀʚʘʥʦʚʥʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ; 

2ʊʦʣʩʪʦʧʘʣʦʚʘ ʅʘʪʘʣʠʷ ʄʠʭʘʡʣʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 
3ɹʦʣʝʣʳʡ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ ï ʤʘʛʠʩʪʨ, 

ʢʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʦʙʱʝʡ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ  

ʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦ,  

ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʣʦʪʦʵʢʩʪʨʘʢʮʠʦʥʥʦʤʫ ʠʟʚʣʝʯʝʥʠʶ ʢʨʘʩʠʪʝʣʝʡ ʠʟ ʤʦʜʝʣʴʥʳʭ 

ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʫʜʘʣʝʥʠʷ ʢʨʘʩʠʪʝʣʷ ʢʘʪʠʦʥʥʦʛʦ ʪʠʧʘ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʙʣʘʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ: ʣʘʫʨʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ, ʩʫʣʴʬʘʥʦʣ, 

ʢʘʧʨʠʣʘʪ ʠ ʣʘʫʨʘʪ ʥʘʪʨʠʷ. ʕʢʩʪʨʘʛʝʥʪ ʠʟʦʘʤʠʣʦʚʳʡ ʩʧʠʨʪ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʥʘ ʬʣʦʪʦʵʢʩʪʨʘʢʮʠʶ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʤʦʣʴʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʨʘʩʠʪʝʣʴ:ʇɸɺ, ʨʅ ʚʦʜʥʦʡ ʬʘʟʳ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʚʣʝʯʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʢʨʘʩʠʪʝʣʷ 

(94,5%) ʧʦʣʫʯʝʥʘ ʩ ʣʘʫʨʠʣʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ ʧʨʠ ʨʅ 7, ʤʦʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʢʨʘʩʠʪʝʣʴ:ʇɸɺ = 1:2. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʪʦʵʢʩʪʨʘʢʮʠʷ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʤʝʪʠʣʝʥʦʚʳʡ ʩʠʥʠʡ, ʩʪʦʯʥʳʝ ʚʦʜʳ. 

 

The synthetic dyes which have complex chemical structure arenôt subjected to 

biochemical destruction in aqueous systems, they take a prominent place among the 

pollutants of natural waters in Ukraine. The imperfection of the existing technologies of 

dyes separation or destruction causes the necessity of alternative methods research. The 
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technology of solvent sublation is the one of the promising methods. The solvent 

sublation is the technology of superficial physical and chemical separation. For the first 

time this process was represented as the improved method of ion flotation without 

ability of floaming [1-4]. 

The aim is to research the patterns of thiazine dyes removal from wastewater using 

solvent sublation of methylene blue.  

Sodium lauryl sulfate, sulfanol, sodium caprylate and sodium laurate are used for the 

formation of float product; these substances are applied for a long time as the collectors of 

flotation, because they have a surface activity and can create complex compounds with dyes. 

The lab arrangement and the methods of realization of experimental studies were 

presented in work [5]. Isoamyl alcohol was chosen as extractant based on previous 

studies. The process of solvent sublation of methylene blue from wastewater was 

conducted in the cylindrical glass column (diameter 35 mm), with the Shott filter being 

the bottom of this column. The gas (nitrogen) was supplied through the porous surface 

from the nitrogen gas cylinder. The nitrogen flow rate was controlled by flow meter. 

The concentration of methylene blue in test solution was 10 mg/dm
3
. The gas flow rate 

was 40 cm
3
/min. The volume of the test solution was 200 cm

3
, the volume the organic 

phase was 5 cm
3
. This process continued until permanent residual concentration which 

was determined by photometric method. The efficiency of the process was evaluated by 

degree of dyeôs removal (X%). 

The dependence of degree of dyeôs removal of methylene blue from the ratio dye / 

surfactant was studied. The separation of the dye from wastewater best occurred in system 

ñmethylene blue ï sodium lauryl sulfateò with molar ratio 1:2, ʨʅ7, with the degree of 

removal of methylene blue being 94.5%. 

The structure and the chemical properties of the surfactant probably have a different 

influence on the process of the dyeôs removal. 
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Abstract: gas condensate reservoir wells undergo a significant drop in their productivity 

due to the accumulation of condensate in the near well region as bottom hole pressure falls 

below dew point. Condensate accumulation continues until its saturation reaches a critical 

level after which fluid flow in the near wellbore region becomes two-phase, this results in a 

reduction of the gas relative permeability a process known as condensate banking. The 

purpose of this study is to model and analyze the effect of fluid composition and bottom hole 

pressure on productivity loss due to retrograde condensation. 

Keywords: retrograde condensation, condensate accumulation, critical saturation, relative 

permeability. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʈɽʊʈʆɻʈɸɼʅʆʁ 

ʂʆʅɼɽʅʉɸʎʀʀ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ 

ɻɸɿʆʂʆʅɼɽʅʉɸʊʅʓʍ ʉʂɺɸɾʀʅ 

ɸʙʜʫʣʣʘʭʠ ʄ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ)
 

 

ɸʙʜʫʣʣʘʭʠ ʄʫʜʞʘʭʠʜ - ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ, 

ʢʘʬʝʜʨʘ ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʦʚʳʭ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʬʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʩʢʚʘʞʠʥ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʘ, 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʩʪʘʥʦʚʠʪʩʷ ʜʚʫʭʬʘʟʥʳʤ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʘʟʘ - ʧʨʦʮʝʩʩ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʢʦʥʜʝʥʩʘʪʥʘʷ 

ʧʨʦʙʢʘ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ 

ʨʝʪʨʦʛʨʘʜʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ ʠ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʞʠʜʢʦʩʪʠ ʠ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʘ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʪʨʦʛʨʘʜʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʪʨʦʛʨʘʜʥʘʷ ʢʦʥʜʝʥʩʘʮʠʷ, ʥʘʢʦʧʣʝʥʠʝ ʢʦʥʜʝʥʩʘʪʘ, ʢʨʠʪʠʯʝʩʢʘʷ 

ʥʘʩʳʱʝʥʥʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. 
 

ʋɼʂ 622.324.061  
 

ɻʘʟʦʢʦʥʜʝʥʩʘʪ ʚ ʧʣʘʩʪʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʛʘʟʦʤ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʝʞʜʫ 

ʢʨʠʪʠʯʝʩʢʦʡ ʠ ʢʨʠʢʦʥʜʝʥʪʝʨʤ, ʧʨʠ ʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʝʪʨʦʛʨʘʜʥʫʶ 

ʢʦʥʜʝʥʩʘʮʠʶ ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʚʳʧʘʜʝʥʠʝʤ ʯʘʩʪʠ ʠʟ ʥʠʭ ʚ ʞʠʜʢʫʶ 

ʬʘʟʫ ʠ ʧʦʪʝʨʝʡ ʠʭ ʚ ʧʣʘʩʪʘʭ. ʉʢʚʘʞʠʥʳ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʩʢʚʘʞʠʥʳ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʝʛʦ 

ʢʦʥʜʝʥʩʘʪʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʦ 

ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʢʦʥʜʝʥʩʘʪʘ. ʃʝʛʢʠʡ ʛʘʟʦʚʳʡ ʢʦʥʜʝʥʩʘʪ ʩʦʜʝʨʞʠʪ ʤʝʥʴʰʠʡ 
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ʧʨʦʮʝʥʪʥʳʡ ʩʦʩʪʘʚ ʪʷʞʝʣʳʭ ʬʨʘʢʮʠʡ, ʧʦʵʪʦʤʫ ʚ ʧʣʘʩʪʘʭ ʣʝʛʢʦʛʦ ʢʦʥʜʝʥʩʘʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʥʴʰʝ ʚʳʧʘʜʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʝʝ 561 ʤ
3
ʤʣʥ/ʥʘ 

ʤʠʣʣʠʦʥ ʤ
3
, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʷʞʝʣʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʫ ʢʦʪʦʨʦʛʦ ʙʦʣʝʝ 8 ʤ

3
ʤʣʥ/ʥʘ 

ʤʠʣʣʠʦʥ ʤ
3
 [1]. ɺ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʛʨʘʜʠʝʥʪʦʚ ʜʘʚʣʝʥʠʷ (ʦʙʣʘʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ 

ʧʣʘʩʪʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ) ʚʳʧʘʚʰʘʷ ʞʠʜʢʦʩʪʴ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʧʦʜʚʠʞʥʦʡ, ʝʩʣʠ ʝʝ ʥʘʩʳʱʝʥʥʦʩʪʴ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʡ, ʣʠʙʦ ʬʠʣʴʪʨʫʝʪʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ, ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʫʶʱʝʛʦʩʷ ʛʘʟʘ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʜʚʫʭʬʘʟʥʳʤ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʘʟʘ - 

ʧʨʦʮʝʩʩ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʢʦʥʜʝʥʩʘʪʥʘʷ ʧʨʦʙʢʘ [2]. ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʙʨʘʟʫʝʪʩʷ ʪʨʠ ʦʙʣʘʩʪʠ, ʢʦʛʜʘ ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ 

ʧʘʜʘʝʪ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʢʦʥʜʝʥʩʘʮʠʠ. 

ʇʝʨʚʳʡ ʫʯʘʩʪʦʢ ʩʦʜʝʨʞʠʪ ʛʘʟ ʠ ʢʦʥʜʝʥʩʘʪ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʜʦʙʳʚʘʶʱʫʶ 

ʩʢʚʘʞʠʥʫ. ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ ʩʦʜʝʨʞʠʪ ʢʦʥʜʝʥʩʘʪ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʝʪʩʷ ʥʝʧʦʜʚʠʞʥʳʤ. ʅʘ ʪʨʝʪʴʝʤ ʫʯʘʩʪʢʝ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʟʘʣʝʞʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ, ʜʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʰʝ ʪʦʯʢʠ 

ʢʦʥʜʝʥʩʘʮʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʘʟ ʥʘʭʦʜʠʪʩʷ ʚ ʛʘʟʦʚʦʤ ʩʦʩʪʦʷʥʠʠ [3]. ɹʳʣʦ ʧʦʣʫʯʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʩʦʦʙʱʝʥʠʡ ʦ ʙʦʣʴʰʠʭ ʧʦʪʝʨʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ 

ʩʢʚʘʞʠʥʘʭ. Exxon Mobil ʩʦʦʙʱʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɸʨʫʥ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʢʚʘʞʠʥʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʪʝʨʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʘʷ 50%, ʠʟ-ʟʘ 

ʢʦʥʜʝʥʩʘʪʥʦʡ ʧʨʦʙʢʠ. ʉʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʩʢʚʘʞʠʥ ʚ ʭʦʜʝ 

ʥʘʢʦʧʣʝʥʠʷ ʨʝʪʨʦʛʨʘʜʥʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʫ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴ 

ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʩʦʩʪʘʚ ʬʣʶʠʜʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʨʝʪʨʦʛʨʘʜʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʧʣʘʩʪʘ ʚ ʧʝʪʨʝʣ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʬʣʶʠʜʘ, ʛʜʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʇʝʥʛ-

ʈʦʙʠʥʩʦʥʘ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʜʘʚʣʝʥʠʷ. ɿʘʣʝʞʴ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʛʣʫʙʠʥʝ 304.8m-609.6m ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ ʩ ʥʘʯʘʣʴʥʳʤ ʧʣʘʩʪʦʚʳʤ ʜʘʚʣʝʥʠʝʤ 

35.9 ʄʧʘ (360 ʙʘʨ) ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 400 ʢ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʞʠʜʢʦʩʪʴʶ, 

ʩʦʜʝʨʞʘʱʝʡ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʪʷʞʝʣʳʭ ʬʨʘʢʮʠʡ (ʬʣʶʠʜ A), ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʘʚʣʝʥʠʝ 

ʥʘʩʳʱʝʥʠʷ 34,42 ʄʧʘ, ʠ ʣʝʛʢʘʷ ʞʠʜʢʦʩʪʴ (ʞʠʜʢʦʩʪʴ B) ʩ ʜʘʚʣʝʥʠʝʤ ʥʘʩʳʱʝʥʠʷ 

18 ʄʧʘ. ʌʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʦʙʝʠʭ ʞʠʜʢʦʩʪʝʡ ɸ ʠ ɺ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʌʣʶʠʜ A  

 
ʌʣʶʠʜ B 

 

ʈʠʩ. 1. ʌʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ. ʌʣʶʠʜ rɸ ʠ ɺ 
 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ ʥʘ ʨʠʩ. 3 ʠ 4 

ʧʦʢʘʟʳʚʘʶʪ ʩʪʘʙʠʣʴʥʳʡ ʜʝʙʠʪ ʧʦ ʛʘʟʫ ʠ ʢʦʥʜʝʥʩʘʪʫ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʤʝʩʷʮʝʚ, 

ʢʦʛʜʘ ʢʘʢ ʜʘʚʣʝʥʠʝ ʙʳʣʦ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʢʦʥʜʝʥʩʘʮʠʠ, ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʵʪʦʛʦ, 

ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʜʘʝʪ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ 35.9 ʄʧʘ, ʜʝʙʠʪ ʩʳʨʦʛʦ ʛʘʟʘ 

ʩʥʠʟʠʣʩʷ ʩ 53348 ʢʫʙʠʯʝʩʢʠʭ ʬʫʪʦʚ ʛʘʟʘ / ʩʫʪʢʠ ʜʦ 50061 ʢʫʙʠʯʝʩʢʠʭ ʬʫʪʦʚ 

ʛʘʟʘ/ʩʫʪʢʠ, ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʜʝʥʩʘʪʦʥʘʩʳʱʝʥʥʦʩʪʠ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʛʥʦʚʝʥʥʳʤ 

ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʥʘʩʳʱʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʤ ʜʦ 

ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ, ʟʘʚʠʩʠʪ ʦʪ ʢʨʠʚʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʩʣʝ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʜʦʙʳʯʠ ʛʘʟʘ ʦʪ 50061 ʢʫʙʠʯʝʩʢʠʭ ʬʫʪʦʚ 

ʛʘʟʘ/ʩʫʪʢʠ ʜʦ 25274 ʢʫʙʠʯʝʩʢʠʭ ʬʫʪʦʚ ʛʘʟʘ/ʩʫʪʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʘʟʘ. ɻʨʘʬʠʢ ʚ ʚʝʨʭʥʝʡ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʦʢʘʟʳʚʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʧʘʜʝʥʠʝʤ ʜʝʙʠʪʘ 

ʥʝʬʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ 

 

 
 

ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ 

 

 
 

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʢʦʥʜʝʥʩʘʪʘ 
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ʈʠʩ. 5. ʀʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʛʘʟʘ 
 

ʉʦʛʣʘʩʥʦ ʨʠʩ. 8 ʠ 9 ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʷʞʝʣʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ 

ʬʣʶʠʜʘ ʥʝ ʙʳʣʦ ʠʟʤʝʥʝʥʠʷ ʜʝʙʠʪ ʛʘʟʘ ʠ ʥʝʬʪʠ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʪʦʤʫ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʜʣʷ ʣʝʛʢʦʛʦ ʛʘʟʘ-ʢʦʥʜʝʥʩʘʪ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ 

ɼʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʪʷʞʝʣʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʬʣʶʠʜʘ, ʧʦʵʪʦʤʫ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʥʝ ʦʧʫʩʪʠʪʩʷ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʢʦʥʜʝʥʩʘʮʠʠ, ʥʝ ʙʫʜʝʪ 

ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʘʨʘʤʝʪʨʘʭ ʜʦʙʳʯʠ. ʇʦʩʣʝ ʧʘʜʝʥʠʷ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʠʞʝ 

ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʢʦʥʜʝʥʩʘʮʠʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʥʠʞʥʝʤ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʛʨʘʬʠʢʘʭ, 

ʯʪʦ ʜʦʙʳʯʘ ʛʘʟʘ ʠ ʥʝʬʪʠ ʧʘʜʘʶʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʛʘʟʘ 

ʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʩʚʦʡʩʪʚʘ ʬʣʶʠʜʘ ʚʣʠʷʶʪ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʜʦʙʳʯʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʬʘʟʦʚʦʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. 
 

 
 

ʈʠʩ. 6. ʀʟʤʝʥʝʥʠʝ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ 
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ʈʠʩ. 7. ʀʟʤʝʥʝʥʠʝ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ 

 

 
 

ʈʠʩ. 8. ʀʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʢʦʥʜʝʥʩʘʪʘ 

 

 
 

ʈʠʩ. 9. ʀʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʛʘʟʘ 
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Abstract: in article the role of cocoonowinding production and an important place in the 

total production of the entities of light industry of Uzbekistan is analyzed. And also for the 

purpose of power consumption determination the separate of aggregates is brought 

experiments based on silkwinding factory IP Verigrow Ipagi, an equiped cocoonowinding 

by automatic FY 2000 NT machines of the Chinese production and the specific expense of 

the electric power taking into account qualitative indexes of raw silk is determined. On the 

received values of a specific power consumption of machines for each speed of unwinding of 

cocoons and linear density of raw silk it is given to the recommendation after their use.  

Keywords: power consumption, electric power, cocoon, energy indicators, specific expense, 

raw silks. 
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ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʊʘhʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʦʣʴ ʢʦʢʦʥʦʤʦʪʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ɸ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʧʨʠʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʙʘʟʝ ʰʝʣʢʦʤʦʪʘʣʴʥʦʡ 

ʬʘʙʨʠʢʠ ʀʇ çVerigrow Ipagiè, ʦʩʥʘʱʝʥʥʦʡ ʢʦʢʦʥʦʤʦʪʘʣʴʥʳʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ 

ʩʪʘʥʢʘʤʠ ʪʠʧʘ FY 2000 NT ʢʠʪʘʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʝʣʴʥʳʡ 

ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʰʝʣʢʘ-ʩʳʨʮʘ. ʇʦ 

ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʩʪʘʥʢʦʚ ʜʣʷ ʢʘʞʜʦʡ 

ʩʢʦʨʦʩʪʠ ʨʘʟʤʦʪʢʠ ʢʦʢʦʥʦʚ ʠ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʰʝʣʢʘ-ʩʳʨʮʘ ʜʘʶʪʩʷ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʢʦʢʦʥ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ, ʰʝʣʢʘ ʩʳʨʮʘ. 

 

Reeling occupies a significant place in the total output of light industry enterprises of 

Uzbekistan. There are 30 filature operating in the country that totally consume more than 

4690 thousands million kWh of electricity per year. 
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These factories are equipped with mechanical machines MMR-10, KS-10, KM-90 

(Uzbekistan), automatic D-300B, FEIYU 2000EX (PRC), the SKM-320 (Vietnam). The 

composition of the processing equipment differs from plant to plant. Electricity 

consumption of filatures counted in total, though for the analysis and calculation of power 

consumption we need data for each type of production unit in the development of raw silk of 

different linear density [1].  

For the construction of the energy characteristics of the specific energy consumption, the 

performance of the machine, depending on the linear density of raw silk and reeling speed 

was determined by the formula: 
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where B - the number of catchers; T - linear density of raw silk, g / m; - Efficiency 

factor of time for working machine (depending on the machine downtime due to breaks 

in raw silk load and other reasons, ranging from 0.85 to 0.95); V- unwinding speed, m / 

min. Specific energy consumption including quality indicators of raw silk can be 

determined by the formula: 
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If we take the specific power consumption of the machine FY 2000 NT equal to 1, the 

energy intensity factor Cc of the remaining machines in relation to it at the same linear 

density of raw silk and cocoon unwinding speed for SKM-320 - 1.55 for KSM-10 - 0.177. 

Thus, machines FY 2000 NT, SKM-320 consume maximum power for reeling, and the 

minimum at the MMR-10 [2]. 

Specific electricity consumption for FY 2000 NT ranges from 2700 to 700 kWh / t; for 

SKM-320 - from 4200 to 1100; for MMR-10 from 470 to 120. 

The resulting values of the specific machine energy consumption for each reeling speed 

and the linear density of raw silk can be used in the electrical calculations at the design and 

operation. 
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Abstract: in article is considered questions of the general of the characteristic of networks 

and feature of customers of the electric power in rural areas. And also the structure of rural 

networks, distinctive features of diagrams of the feeding and distributive networks, 

depending on an operation mode of customers change of diagrams of electrical loadings, 

possibilities of connection is given to one buses TP inhabited, home and production 

customers, and further in lines of 10 kV, taking into account two pronounced maxima in 

dependence of feature of technological process of production. 

Keywords: structure, features, tension, loading, schedules, consumer, rural area. 

 

ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉɽʊɽʁ ʀ ʆʉʆɹɽʅʅʆʉʊʀ 

ʇʆʊʈɽɹʀʊɽʃɽʁ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ɺ ʉɽʃʔʉʂʆʁ 

ʄɽʉʊʅʆʉʊʀ 

ʄʘʤʘʨʘʩʫʣʦʚʘ ʊ.ʉ. (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 
 

ʄʘʤʘʨʘʩʫʣʦʚʘ ʊʘʜʞʠʥʠʩʦ ʉʘʛʘʪʦʚʥʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʚʦʧʨʦʩʳ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʝʡ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɸ ʪʘʢʞʝ 

ʧʨʠʚʦʜʠʪʩʷ ʩʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʠʭ ʩʝʪʝʡ, ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʭʝʤ ʧʠʪʘʶʱʠʭ 

ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʠʟʤʝʥʝʥʠ ̫ʛʨʘʬʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʦʜʥʫ ʰʠʥʫ 

ʊʇ ʞʠʣʳʝ, ʙʳʪʦʚʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠ ʜʘʣʴʰʝ ʚ ʣʠʥʠʷʭ 10 ʢɺ, ʩ 

ʫʯʝʪʦʤ ʜʚʫʭ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ, ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠʷ, ʥʘʛʨʫʟʢʘ, ʛʨʘʬʠʢʠ, 

ʧʦʪʨʝʙʠʪʝʣʴ, ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ.  

 

ʅʘʨʷʜʫ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʆʥʦ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ, ʪʘʢ ʠ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʝʪʝʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʚʠʪʳʭ ʩʝʪʷʭ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, 

ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʙʣʝʤʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ʆʛʨʦʤʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʜʦʩʪʘʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʨʘʩʰʠʨʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʧʨʦʙʣʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʠ ʫʯʝʪ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʩʝʪʝʡ ʪʨʝʙʫʝʪ 
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ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʥʦʛʠʭ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ: ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, 

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʝʝ ʢʘʯʝʩʪʚʘ, ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, 

ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʠʭ ʚʳʙʦʨʘ ʠ ʜʨ. [1]. 

ʇʦʜ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʝʪʷʤʠ ʚ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ ʧʦʥʠʤʘʶʪ ʩʝʪʠ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʩʥʘʙʞʘʶʱʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʥʘʩʝʣʝʥʠʝ, ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʤʝʣʦʨʘʮʠʠ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʙʳʪʦʚʳʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʦʙʣʫʞʠʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʉʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʡ ʪʨʝʭ ʪʠʧʦʚ: 

1. ʇʠʪʘʶʱʠʝ - ʩʣʫʞʘʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʰʠʥ ʨʘʡʦʥʥʳʭ 

ʵʥʝʨʛʦʩʠʩʪʝʤ ʜʦ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ. ʕʪʠ ʩʝʪʠ ʩʦʩʪʦʷʪ ʠʟ 

ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 110 ʠʣʠ 35 ʢɺ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 110/35; 110/20; 110/10; 35/10 ʠʣʠ 35/6 ʢɺ. 

2. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʥʘʧʨʷʞʝʥʠʝʤ 35, 20, 10 ʠ 6 ʢɺ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ 

ʧʦʜʩʪʘʥʮʠʠ 35/0,4; 20/0,4; 10/0,4 ʠ 6/0,4 ʢʚ.  

3. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʣʠʥʠʡ 

ʥʘʧʨʷʞʝʥʠʝʤ 0,38/022 ʢɺ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʠʪʘʶʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ 

ʧʨʠʩʦʝʜʠʥʷʝʤʳʝ ʢ ʥʠʤ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʦʩʪʦʤ ʩʝʣʴʩʢʠʭ ʩʝʪʝʡ, ʠʭ 

ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʪʨʝʭ ʪʠʧʦʚ: ʧʝʨʚʦʛʦ ʪʠʧʘ ï ʧʠʪʘʶʱʠʤʠ (ʩʝʪʷʤʠ ʚʳʩʦʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ), ʚʪʦʨʦʛʦ ʪʠʧʘ ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʩʝʪʷʤʠ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

6,10,35 ʢɺ, ʪʨʝʪʴʝʛʦ ʪʠʧʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 380/220 ɺ.  
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Abstract: in article questions of balance of a consumption of energy resources of the entities 

used in metallurgical are considered. It is analyzed consumption and use of energy 

resources by energy types (an example of the electric power and gas). By means of the 

energy balance consumed energy resources an opportunity comes to light and specific 

actions in the field of rational energy use are planned. The share of electricity consumption 

and gas in shops of ferrous metallurgy is determined. The cartogram of electricity 

consumption and gas is brought and analyzed. 

Keywords: melting, hire of camps, engineering procedure, gas, electric power. 

 

ɹɸʃɸʅʉ ʈɸʉʍʆɼɸ ʕʅɽʈɻʆʈɽʉʋʈʉʆɺ, ʀʉʇʆʃʔɿʋɽʄʓʍ  

ɺ ʏɽʈʅʆʁ ʄɽʊɸʃʃʋʈɻʀʀ 

ʈʘʭʤʦʥʦʚ ʀ.ʋ.
1
, ʆʤʦʥʦʚ ʌ.ɹ.

2
 (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 

 
1ʈʘʭʤʦʥʦʚ ʀʢʨʦʤʞʦʥ ʋʩʤʦʥʦʚʠʯ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ;  

2ʆʤʦʥʦʚ ʌʘʭʨʠʜʜʠʥ ɹʝʨʜʠʸʨʦʚʠʯ ï ʙʘʢʘʣʘʚʨ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʙʘʣʘʥʩʘ ʨʘʩʭʦʜʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɸʥʘʣʠʟʠʨʫʪʁʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʦ ʚʠʜʘʤ ʵʥʝʨʛʠʠ (ʥʘ ʧʨʠʤʝʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʛʘʟʘ). ʉ 

ʧʦʤʦʱʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚʳʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʥʘʤʝʯʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʜʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʛʘʟʘ ʚ 

ʮʝʭʘʭ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ. ʇʨʠʚʦʜʠʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʢʘʨʪʦʛʨʘʤʤʘ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʛʘʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʚʣʝʥʠʝ, ʧʨʦʢʘʪ ʩʪʘʥʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʛʘʟ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ.   

 

The most complete characterization of the complex state of the energy sector can be 

obtained from a study of the energy balance, which is the basis for the analysis of current 

state and means of rationalization of energy consumption, measures of forecast 

estimates. The energy balance provides an indication of the structure and efficiency of 

production, conversion and use of energy, fuel and energy for the production of major 

products, correlation to major material balances of the enterprise. Energy balance of 

industrial enterprises is the subject of many studies in the CIS countries and abroad. 
The basis for establishing norms of specific consumption of energy per unit of output in 

the iron and steel enterprises are the energy consumption balances by expenditures and loss 

sites.Balance of energy consumption clearly and fully reveals the structure of the energy 

consumption of technology operation, shop and enterprise characterizes the level of energy 

use.To compose the balance sheet of energy special tests of power equipment are conducted, 
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components of the energy consumption is estimated by individual shops and enterprises, the 

energy accounting and non-recurring measurements are being held [1]. 
With the help of energy balance we reveal the possibility and outline specific activities 

in the field of energy management. 
At the enterprises of ferrous metallurgy in process raw materials and semi-finished 

products go through a series of operations, ie, melting, rolling mills etc; each operation is 

meant to perform a particular process. 
At the enterprises of ferrous metallurgy in the process of processing the raw materials 

pass through a series of operations, i.e., melting, rolling mills, each operation is meant to 

perform a particular process. 
From the analysis of the figure 1 we see that the main consumers of electricity are the 

electric arc production which consumes 40% percent of electricity and the production of 

rolling mills, which use, respectively, 16,6% of the total electricity consumption. 
The high specific weight of electricity in smelting steel enterprises is due to the melting 

of steel in electric arc furnaces [2]. 
In heat consumption in the steel industry the most heat is consumed by bar-rolling 

production, which stands for 56% of the total gas consumption. 
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Abstract: in article the design and a principle of work of an alternative source of the 

electric power with use of renewed energy sources is stated. With the help ʵʣʘʩʪʠʯʝʩʢʦʡ 

cords energy of weak air and water streams collects in the form of potential mechanical 

energy. The electric power source provides accumulation of mechanical energy during 

absence of consumption and, the smooth expense of the saved up energy generates the 

alternating current electric power in a consumption mode. The source allows to receive an 

alternating current with nominal frequency and pressure without intermediate 

transformations on a direct current. An alternative source it is intended for consumers with 

small capacity and with short-term an operating mode.  

Keywords: alternative energy source, alternating current, the generator, renewed energy 

sources, the store of mechanical energy. 
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ʀʉʊʆʏʅʀʂɸ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʍʈɸʅɽʅʀʗ ʄɽʍɸʅʀʏɽʉʂʆʁ ʕʅɽʈɻʀʀ 

ʅʝʤʘʪʦʚ ʐ.ʅ.
1
,
 
ʉʘʬʘʨʦʚ ɸ.ɹ.

2
 (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 

 
1ʅʝʤʘʪʦʚ ʐʫʭʨʘʪ ʅʘʩʠʣʣʦʝʚʠʯ ï ʘʩʩʠʩʪʝʥʪ; 
2ʉʘʬʘʨʦʚ ɸʣʠʰʝʨ ɹʝʢʤʫʨʦʜʦʚʠʯ ï ʘʩʩʠʩʪʝʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ,  

ʬʘʢʫʣʴʪʝʪ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ɹʫʭʘʨʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 

ʛ. ɹʫʭʘʨʘ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥr ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʉ 

ʧʦʤʦʱʴʶ ʵʣʘʩʪʠʯʝʩʢʦʡ ʩʪʨʫʥʳ ʵʥʝʨʛʠʷ ʩʣʘʙʳʭ ʚʦʟʜʫʰʥʳʭ ʠ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʀʩʪʦʯʥʠʢ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʠ ʧʣʘʚʥʳʡ ʨʘʩʭʦʜ ʥʘʢʦʧʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʛʝʥʝʨʠʨʫʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʨʝʞʠʤʝ ʧʦʪʨʝʙʣʝʥʠʷ. ʀʩʪʦʯʥʠʢ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʜʘʚʣʝʥʠʝʤ ʙʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʥʝʙʦʣʴʰʦʡ ʝʤʢʦʩʪʴʶ ʠ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ, ʛʝʥʝʨʘʪʦʨ, 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʥʘʢʦʧʠʪʝʣʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

 

With rise in price of power resources in the world energy conservation the urgency and 

efficiency increases in all branches of economy. One of effective ways of the decision of 
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this problem is wide introduction of alternative energy sources. Diversification energy 

sources on the basis of renewed sources allows to save power resources, to raise reliability 

of electrosupply of consumers and to improve ecological conditions [1]. 

The electric power source consists of two parts: the store of mechanical energy and the 

alternating current generator (fig. 1). The store consists of the case 1 in which it is placed 

two cylinders 2 and 3 which have a rigid tooth gearing with four gear disks 4. Cylinders 2 

and 3 are established on axes 7 and 8. The cylinder of a disk 2 has more diameter than a 

cylinder of a disk 3. Gear disks 4 have rigid gear communication which provides opposite 

rotation since identical angular speed (frequency of rotation) and rewinds elastic rubber rope 

5 from one cylinder on another. The disk 4 cylinders 2 is set in motion gear 10 and a pedal 

of a foot drive 12 (or from a drive of an alternative energy source: from a wind or water 

stream). Disks with cylinders are intended for accumulation of mechanical energy by a 

rewinding of a flexible material (a elastic rubber rope) from a cylinder in 3 smaller diameter 

on a cylinder 2 with the big diameter. Generator rotation is provided wedge-like belt with 

transfer 13 and pulleys 17 and 16.  
 

 
 

Fig. 1. Design of an alternative energy source 
 

For a full stretching elastic rope rollers 15 and 14 which constrain elastic rope 5 to a full 

stretching are used and do not allow extension elastic rope 5 in a cylinder 3 to rollers. The 

roller 15 has rigid gear communication with a disk 4 cylinders 3 which provides giving 

elastic rope on a cylinder 2 in conformity with speed of cylinders. Force of pressing of a 

roller 16 is defined by a full stretching rubber a plait 5 which is set by a regulating bolt.  
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Abstract: ʘ computational analysis is carried out as a basic version of the technology 

including a reactor unit which in turn consists of four series-connected reactors and other 

various technologies for catalytic reforming of gasoline with the intermediate release of 

several narrow gasoline fractions from the hydrogenate in front of the last reforming 

reactor, using a distillation column calculated by a modified relaxation method, resulting in 

an improvement in the selectivity of the process, improving the qualities But also an 

increase in the yield of the desired product. 

Keywords: catalytic reforming of gasoline, hydrogenation, modeling, separation of a 

multicomponent mixture. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʂɸʊɸʃʀʊʀʏɽʉʂʆɻʆ 

ʈʀʌʆʈʄʀʅɻɸ ɹɽʅɿʀʅɸ ʉ ʇʈʆʄɽɾʋʊʆʏʅʓʄ 

ʈɸɿɼɽʃɽʅʀɽʄ ʈʀʌʆʈʄɸʊɸ 

ʄʫʩʠʥʘ ɸ.ʈ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ʄʫʩʠʥʘ ɸʣʝʥʘ ʈʫʜʦʣʴʬʦʚʥʘ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʛʘʟʦʭʠʤʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ,  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʬʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʯʝʪʥʳʡ ʘʥʘʣʠʟ ʢʘʢ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʨʝʘʢʪʦʨʥʳʡ ʙʣʦʢ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʪʳʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʜʨʫʛʠʭ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʙʝʥʟʠʥʘ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʚʳʜʝʣʝʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʫʟʢʠʭ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʠʟ ʛʠʜʨʦʛʝʥʠʟʘʪʘ ʧʝʨʝʜ ʧʦʩʣʝʜʥʠʤ 

ʨʝʘʢʪʦʨʦʤ ʨʠʬʦʨʤʠʥʛʘ, ʠʩʧʦʣʴʟʫʷ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ, ʨʘʩʩʯʠʪʘʥʥʫʶ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʨʝʣʘʢʩʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʫʣʫʯʰʝʥʠʝ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʘ 

ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ ʙʝʥʟʠʥʘ, ʛʠʜʨʦʛʝʥʠʟʘʪ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʨʘʟʜʝʣʝʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ. 

 

ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ ʙʝʥʟʠʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʥʟʠʥʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʦʣʫʦʣ, ʙʝʥʟʦʣ ʠ ʢʩʠʣʦʣ, 

ʷʚʣʷʶʱʠʭʩʷ ʮʝʥʥʳʤ ʩʳʨʴʝʤ ʥʝʬʪʝʭʠʤʠʠ. ɺʦʧʨʦʩ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʙʝʥʟʠʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʥʝ ʪʦʣʴʢʦ ʚ 

ʈʦʩʩʠʠ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ.  

ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʩʳʨʴʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ 

ʨʠʬʦʨʤʘʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ ʙʝʥʟʠʥʦʚ ʦʧʪʠʤʘʣʴʥʳʤ ʩʳʨʴʝʤ 

ʨʠʬʦʨʤʠʥʛʘ ʷʚʣʷʝʪʩʷ ʬʨʘʢʮʠʷ, ʚʳʢʠʧʘʶʱʘʷ ʚ ʧʨʝʜʝʣʘʭ 85-180
Á
ʉ. 
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ʅʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʴʥʦʡ ʩʤʝʩʠ [1] ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʨʝʘʢʪʦʨʥʦʛʦ 

ʙʣʦʢʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʧʨʷʤʦʛʦʥʥʦʡ ʙʝʥʟʠʥʦʚʦʡ ʬʨʘʢʮʠʠ. 

ʉʪʘʙʠʣʴʥʳʡ ʛʠʜʨʦʛʝʥʠʟʘʪ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʦʨʥʳʡ ʙʣʦʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʠʬʦʨʤʠʥʛʘ, ʛʜʝ ʧʨʦʪʝʢʘʶʪ ʦʩʥʦʚʥʳʝ ʨʝʘʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʜʝʛʠʜʨʦʮʠʢʣʠʟʘʮʠʷ ʘʣʢʘʥʦʚ, 

ʜʝʛʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠʷ ʘʣʢʠʣʮʠʢʣʦʧʝʥʪʘʥʦʚ, ʜʝʛʠʜʨʠʨʦʚʘʥʠʝ ʮʠʢʣʦʛʝʢʩʘʥʦʚ, 

ʠʟʦʤʝʨʠʟʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʛʠʜʨʦʢʨʝʢʠʥʛ. ʈʝʘʢʪʦʨʥʳʡ ʙʣʦʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʠʬʦʨʤʠʥʛʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʯʝʪʳʨʝʭ ʨʝʘʢʪʦʨʦʚ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʞʩʪʫʧʝʥʯʘʪʳʡ ʧʦʜʦʛʨʝʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʠ ʚ ʤʥʦʛʦʢʘʤʝʨʥʦʡ ʪʨʫʙʯʘʪʦʡ ʧʝʯʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʚ ʩʨʝʜʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi 7 ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʨʝʘʢʪʦʨʥʦʛʦ ʙʣʦʢʘ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʩʣʦʝʤ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʯʪʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʨʝʘʢʮʠʷʤ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʧʝʥʪʘʥʦʚʳʭ ʠ ʛʝʢʩʘʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʩʣʝʜʥʝʤ ʨʝʘʢʪʦʨʝ, ʪʘʢ 

ʢʘʢ ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʘʣʢʘʥʳ ʉ5-ʉ6 ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʛʦʣʦʚʥʦʡ ʬʨʘʢʮʠʠ ʨʠʬʦʨʤʘʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʠ ʢʘʯʝʩʪʚʘ 

ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʜʦʣʶ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʘʣʢʘʥʦʚ ʚ ʧʦʩʣʝʜʥʝʤ 

ʨʝʘʢʪʦʨʝ, ʧʫʪʝʤ ʠʟʚʣʝʯʝʥʠʷ ʬʨʘʢʮʠʠ ʥʢ ï 85
Á
ʉ [2]. 

ɼʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʙʝʥʟʠʥʘ 

ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʛʠʜʨʦʛʝʥʠʟʘʪʘ ʥʘ ʜʚʘ ʧʦʪʦʢʘ. 

ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ, ʩʤʦʥʪʠʨʦʚʘʚ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʨʝʘʢʪʦʨʘ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʫʶ 

ʢʦʣʦʥʥʫ ʠ ʚʳʜʝʣʠʚ ʩ ʚʝʨʭʘ ʢʦʣʦʥʥʳ ʫʛʣʝʚʦʜʦʨʦʜʥʫʶ ʬʨʘʢʮʠʶ ʥʢ ï 85
Á
ʉ, ʘ ʩ ʥʠʟʘ 

ʢʦʣʦʥʥʳ ʧʦʪʦʢ 85
Á
ʉ ï ʢʢ. ɻʦʣʦʚʥʘʷ ʬʨʘʢʮʠʷ (ʥʢ ï 85

Á
ʉ) ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʧʨʦʜʫʢʪʦʤ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʯʝʪʚʝʨʪʦʛʦ ʨʝʘʢʪʦʨʘ, ʘ çʭʚʦʩʪʦʚʘʷè ʬʨʘʢʮʠʷ (85
Á
ʉ ï ʢʢ) 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʡ ʨʝʘʢʪʦʨ [2-3]. 

ʇʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥ ʩʦ 

ʤʥʦʛʠʤʠ ʚʚʦʜʘʤʠ ʠ ʚʳʚʦʜʘʤʠ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʩʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʨʝʣʘʢʩʘʮʠʠ [4-6], ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʨʘʩʯʝʪ ʩʣʦʞʥʦʡ ʨʝʘʢʮʠʦʥʥʦïʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʨʠʬʦʨʤʠʥʛ ʙʝʥʟʠʥʘ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʛʠʜʨʦʛʝʥʠʟʘʪʘ ʥʘ ʜʚʘ ʧʦʪʦʢʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. 
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Abstract: this paper outlines the way in which the aggregated data from pulsometer device 

and smart watch may be used; it dives into problems, related to selection of right regression 

model, in order to predict future possible user`s pulse by certain timeframe; and suggest its 

implementation. Also, the following article covers the basic idea of classification in terms of 

detection specified condition associated with cardiovascular system based on aggregated 

data. And, finally, suggest its own approach of how to build analytics in long-running tasks. 

Keywords: linear regression, pulsometer, smart watch, heart rate, Javascript, fuzzy logic, 
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ɼʆʃɻʆʉʈʆʏʅʓɽ ʇʈɽɼʉʂɸɿɸʅʀʗ ɺ ɿɸɼɸʏɸʍ, ʉɺʗɿɸʅʅʓʍ 

ʉ ʀɿʄɽʈɽʅʀɽʄ ʇʋʃʔʉɸ 

ɸʙʟʘʣʦʚʘ ʃ.ʈ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɸʙʟʘʣʦʚʘ ʃʠʣʠʷ ʈʘʜʠʢʦʚʥʘ ï ʙʘʢʘʣʘʚʨ, 

ʢʘʬʝʜʨʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ, 

ɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʫʣʴʩʦʤʝʪʨʦʚ ʠ ʫʤʥʳʭ ʯʘʩʦʚ; ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ 

ʚʳʙʦʨʘ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʢʘʟʘʥʠʡ ʚʦʟʤʦʞʥʦʛʦ ʙʫʜʫʱʝʛʦ ʧʫʣʴʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʘʟʨʝʟʝ ʚʨʝʤʝʥʠ ʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʨʝʰʝʥʠʷ ʜʣʷ ʟʘʜʘʯ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ. ʊʘʢʞʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥʘ ʙʘʟʦʚʘʷ ʠʜʝʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʦʡ, ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ, ʧʫʣʴʩʦʤʝʪʨ, ʫʤʥʳʝ ʯʘʩʳ, ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ, 

Javascript, ʣʝʥʠʚʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

 

1. INTRODUCTION 

From ancient times up to our days, the humanity tries to simplify their lives. In struggle 

for technologies, the most common problem was transmitting and sharing of information. 

But, when the aim has been achieved, a new one challenge appeared ï the data aggregation 

and interpretation.  

One of these challenges is devoted to medicine problems, which is related to 

recognition of certain datasets (artefacts) and predictions, based on fetched data [1]. 

Among one of top priorities tasks in this sector ï are researches, connected with heart 

rate administration[6]. This task includes not only right data interpretation, but also 

difficult aggregation and deep analytics, without taking in count certain out world 

parameters ï like life style, stress and so on.  

The suggested approach covers most of these aspects, in a brand new way ï dynamic 

restricting of applied function for certain user. This will allow to calculate the average heart 

rate in a long run, by using a special coefficient over regression model, which is unique for 

everyone. Such solution should bring us closer in finding a cure from most diseases, related 

with the cardiovascular system, or at least, foresee some of them. 

Regression models. Choosing model by nearest distribution 

There is a large variety of suggested models for regression analytics. If we step 

back, and start from scratch, first question we ask ï is the nature of our data, which we 

aggregate. In one or another case, by the nature of data, we can see the difference 

between total results of this or that applied function. For this reason, it is better to start 

from picking up the general functions among the suggested regressions functions, like 

linear regression, or SVM regression [4]. 

Building up decision model 

In order to pick up the suitable model, we need to make sure, that the selected functionôs 

results are satisfiable enough. This is the general practice in supervised learning: we have a 

set of data, we train model with 80% of this data, and then test other 20% on this model [7]. 

The more accurate result ï the better. For our purpose, weôve decided to use python data 

science libs (in our case sklearn): 

é.. 

Models = [] 

models.append(('LR', LinearRegression())) 

models.append(('ELN', ElasticNet())) 
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models.append(('DT', DecisionTreeRegressor())) 

models.append(('SVM', SVR()))    

And append our test data to them: 

for name, model in models: 

    kfold = model_selection.KFold(n_splits=5, random_state=seed) 

    cv_results = model_selection.cross_val_score(model, X_train, Y_train,  cv=kfold, 

scoring=scoring) 

    results.append(cv_results) 

    names.append(name) 

Results  

LR: 0.849096 (0.073113) 

ELN: 0.652377 (0.108876) 

DT: 0.631982 (0.059994) 

SVM: 0.762597 (0.024189) 

 

As you can see, the better correlation could be achieved by using simple linear regression. 

The second place takes SVM. This produce a feeling, that data distribution has soft edges, that is 

why SVM and LR have the highest accuracy than ELN and DT algorithms.  

Conclusion 

In this article, weôve discussed how do we treat with our datasets, picked up the right 

algorithm, and dived into applied statistics. In future work, we plan to talk about unification 

of function for certain user, find distribution error, and will try to a coefficient, which we 

will apply to regression model, in order to decrease the distribution error.  
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Abstract: created as the result of the war for independence of North American colonies, the 

United States was not only the first independent state in the new continent, but also the first 

presidential republic in the world. Now many states of the world have adopted the American 

model of the presidential republic. Critics of the American model of the presidential 

republic believe that this system is ineffective, since the power is in hands of two competing 

branches ï the legislative branch and the executive. However, the American model does not 

represent a system of mechanical connection of three branches of power. The power is one 

and for the effective functioning of which, a mechanism of interrelated bodies was created, 

which were considered to bear legislative, executive and judicial powers.   

Keywords: the Presidential Republic, the system of checks and balances, the principle of 

separation of powers. 

 

ɸʄɽʈʀʂɸʅʉʂɸʗ ʄʆɼɽʃʔ ʇʈɽɿʀɼɽʅʊʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 

ʂʦʢʝʙʘʝʚʘ ɻ.ʂ.
1
, ʄʳʨʟʘʭʤʝʪ ɻ.ʊ.

2
 (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) 

 
1ʂʦʢʝʙʘʝʚʘ ɻʫʣʴʞʘʫʭʘʨ ʂʘʢʝʥʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 

2ʄʳʨʟʘʭʤʝʪ ɻʫʣʴʤʘʨʘʣ ʊʦʨʘʭʤʝʪʦʚʥʘ ī ʤʘʛʠʩʪʨʘʥʪ, 

ʬʘʢʫʣʴʪʝʪ ʠʩʪʦʨʠʠ, ʘʨʭʝʦʣʦʛʠʠ ʠ ʵʪʥʦʣʦʛʠʠ, 

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸʣʴ-ʌʘʨʘʙʠ,  

ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʦʟʜʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʡʥʳ ʟʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʝʚʝʨʘʤʝʨʠʢʘʥʩʢʠʭ 

ʢʦʣʦʥʠʡ ʉʐɸ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʳʤ ʥʝʟʘʚʠʩʠʤʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʘ ʥʦʚʦʤ 

ʢʦʥʪʠʥʝʥʪʝ, ʥʦ ʪʘʢʞʝ ʠ ʧʝʨʚʦʡ ʧʨʝʟʠʜʝʥʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʦʡ ʚ ʤʠʨʝ. ʉʝʡʯʘʩ ʤʥʦʛʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ ʤʠʨʘ ʧʝʨʝʥʷʣʠ ʘʤʝʨʠʢʘʥʩʢʫʶ ʤʦʜʝʣʴ ʧʨʝʟʠʜʝʥʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʂʨʠʪʠʢʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʟʠʜʝʥʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʘ 

ʩʠʩʪʝʤʘ ʥʝʵʬʬʝʢʪʠʚʥʘ, ʧʦʩʢʦʣʴʢʫ ʚʣʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʨʫʢʘʭ ʜʚʫʭ ʢʦʥʢʫʨʠʨʫʶʱʠʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʪʚʝʡ ī ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʆʜʥʘʢʦ 

ʘʤʝʨʠʢʘʥʩʢʘʷ ʤʦʜʝʣʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʪʨʝʭ ʚʝʪʚʝʡ ʚʣʘʩʪʠ. ɺʣʘʩʪʴ ʝʜʠʥʘ ʠ ʜʣʷ ʜʝʡʩʪʚʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʦʡ 

ʚʣʘʩʪʠ ʩʦʟʜʘʥ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠʩʴ ʥʦʩʠʪʝʣʷʤʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ, ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʠ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʟʠʜʝʥʪʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ, ʩʠʩʪʝʤʘ ʩʜʝʨʞʝʢ ʠ ʧʨʦʪʠʚʦʚʝʩʦʚ, 

ʧʨʠʥʮʠʧ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ.  

 

In history, there are two main types of republican forms of government ï the presidential 

and parliamentary republics. The United States of America can be considered as the 

classical form of the presidential republic. Created as the result of the war for independence 

of the North American colonies, the United States was not only the first independent state in 

the New World, but also the first presidential republic in the world. Now many states of the 

world have adopted the American model of the presidential republic, the institution of 
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presidency that arose on the American continent more than two centuries ago gradually 

gained new spaces for itself. The presidential republic is now the main form of new 

independent states of the post-Soviet space, so it is extremely important for them to 

investigate the specifics of the emergence and evolution of the presidential form of 

government in the United States.  

The historiography of this problem covers a considerable numbers of studies. Among 

them a monograph by Gary L. Gregg ñThe Presidential Republic: Executive Representation 

and Deliberative Democracyò should be noted. This monograph is devoted to the theory of 

presidential representation. The book analyzes important questions on the influence of the 

institute of presidency on the advisory democracy, how the Founding Fathers of the 

American state understood the place of presidency in the Republic [2]. The problem of the 

separation of powers in the presidential republic is analyzed in the book by M.J.C. Vile [9]. 

The features of the American model of the presidential republic are also examined in the 

book by J.-E. Lane, which is devoted to a comparative analysis of constitutional 

mechanisms in different states [3]. The history of the creation of the United States of 

America and the formation of the presidential republic, the American Constitution are 

studied in the works of V.V. Sogrin, A.A. Mishin, V.A. Vlasikhin, V.I. Lafitskii [4, 5, 6]. 

Among the newest publications, there is a monograph by J. Blondel ñThe Presidential 

Republicò, dedicated to the comparative characteristics of the presidential republics. The 

book analyzes the national mechanism and practice of creating presidential republics in 

various countries [1]. The sources of our research were the texts of the Constitution and 

other US legislative acts. 

After gaining independence, the political elite of the American society faced a question of 

organizing the power, bringing order to the state, creating a uniform state law for all states, which 

should become a constitution. The Convention started to work on 25
th
 of May in 1787 in 

Philadelphia, which was to develop a new constitution. Subsequently, the delegates of this 

Convention ï outstanding American politicians, lawyers, philosophers and scientists ï entered 

the history of the United States as ñFounding Fathersò. At the time of its writing, the US 

Constitution was virtually unparalleled. The ñBasic Lawsò of the State of Connecticut, adopted in 

1639, as well as constitutions of Virginia and Pennsylvania, ratified in 1776, were adopted as a 

basis for writing the Constitution of the United States. Some principles (the need for respect for 

the rule of law, the rule of law and the rights of the people) were borrowed from the British 

ñMagna Cartaò of 1215 and some other British laws.  

Republicanism was considered by the Constitutional Convention as the cornerstone of 

the American political system. The election and control of all the authorities were assigned 

to them as the main American political value. The Constitution enshrined the basic 

principles of the presidential republic. 

During the development of the Constitution, the American politicians relied on 

Montesquieuôs judgements about separation of powers. Montesquieu was the first to declare 

the separation of powers as the highest law of the state system, which ensures the political 

freedom of citizens. The French thinker goes further than Locke and distinguishes three 

kinds of power: legislative, executive and judicial. However, the fundamental difference 

between the theories of Locke and Montesquieu lies in the fact that they differently 

considered the role of the legislative power. If Locke emphasized the supremacy of the 

legislature power considering it as a guarantor of the unity of the state power as a whole, 

Montesquieu considered the bad influence of any power, whoever used it: an official or a 

representative assembly. The ideas of Montesquieu were embodied in reality in the USA, 

where the executive power was concentrated in the hands of the president. The US 

Constitution enshrined an American version of the principle of separation of power, based 

primarily on its own national American experience. The principle of separation of powers 

was accepted by all the Founding Fathers, however the methods of implementing this 

principle caused some discussion.  M.J.C. Vile wrote about it as follows: ñThus in 

revolutionary America there were those who adhered to the pure doctrine of the separation 
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of powers, accepting no compromises with the old constitutional theory of checks and 

balances. But these were relatively few. At the other extreme there were those who wished 

to make the absolute minimum of change in the old constitution to bring it into line with 

new conditions. They accepted the ideas of the separation of powers, but only if that 

doctrine were combined with a thoroughgoing set of checks and balances comparable to 

those of the British system. John Adams exemplifies this latter group. The vast majority of 

Americans, however, fell somewhere between these extremes. For many, bicameralism was 

a sufficient check added to the basic separation of powers, but the various combinations of 

the two conceptions of government were very numerous. As the Revolution progressed, 

however, the extreme view of the pure separation of powers found fewer adherents, and by 

the time of the Federal Constitutional Convention in Philadelphia some form of a 

constitution of checks and balances was inevitableò [9, p. 168]. Founding Father believed 

that power is one, but dividing it into three branches (legislative, executive and judicial) 

prevents the excessive concentration of power in the hands of one of the branches. In the 

Constitution there was an organizational division between three branches of state power ï 

the Congress, the President and the Supreme Court.  

According to the US Constitution, the President with the consent of the Senate (the 

upper house of parliament) forms an administration members of which bear political 

responsibility only to the President. The American president can not dissolve the parliament 

and the parliament can shift the president only in order with the impeachment. In the US, the 

impeachment is called for president in the event of high treason or posing a threat on the 

constitution. Impeachment is carried out in the following order: the lower house of 

parliament must formulate and bring charges and the upper chamber takes charges into 

consideration and makes decision as a judicial instance. Acts issued by the President are 

generally binding and are of legal force close to the law. The President represents the state 

within the country and in international relations, has the right to conclude international 

treaties, some of which are subject to ratification by the Senate. The President shall be 

Commander in Chief of the Army and Navy of the United States, and of the Militia of the 

several States, when called into the actual Service of the United States; he may require the 

Opinion, in writing, of the principal Officer in each of the executive Departments, upon any 

Subject relating to the Duties of their respective Offices, and he shall have Power to grant 

Reprieves and Pardons for Offences against the United States, except in Cases of 

Impeachment [8, p. 7]. The presidential term is 4 years long. In order to prevent the 

usurpation of power, there is a ban envisaged in the US Constitution that prevents the 

election of the same person to the presidency for more than two times. The functions of the 

government in the United States are carried out by the presidential administration, which 

possesses very broad powers. In the United States of America, the executive departments are 

executive bodies of the government of the country. In total there are 15 such departments in 

the US government. The head of the department is the secretary (which corresponds to the 

post of minister) and the head of the department of justice is the attorney general.    

The Constitution established a bicameral Congress consisting of the Senate and the 

House of Representatives. All legislative Powers herein granted shall be vested in a 

Congress of the United States, which shall consist of a Senate and House of Representatives 

[8, p. 1]. The Senate has the right to approve high-ranking officials represented by the 

President ï ambassadors, ministers, consuls, members of the Supreme Court. The Senate of 

the United States shall be composed of two Senators from each State, chosen by the 

Legislature thereof, (Note: changed by the Seventeenth Amendment.) for six Years; and 

each Senator shall have one Vote [8, p. 2]. The use of the US Armed Forces abroad by the 

President requires a consent of the Congress. The President addresses the Congress with 

annual messages about the state of the country, recommends the adoption of certain laws, 

convenes the Congress for an emergency session.  

The judicial system of the USA was also developed more than two centuries ago and has 

not undergone significant changes since then. The US Supreme Court is at the head of the 
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entire system of federal courts, which at the same time also occupies an exceptionally 

important position in the whole structure of the supreme bodies of state power alongside 

with the President and the US Congress. ñThe judicial Power of the United States, shall be 

vested in one supreme Court, and in such inferior Courts as the Congress may from time to 

time ordain and establish. The Judges, both of the supreme and inferior Courts, shall hold 

their Offices during good Behaviour, and shall, at stated Times, receive for their Services, a 

Compensation, which shall not be diminished during their Continuance in Officeò [8, p. 8]. 

The Supreme Court of the United States of America has nine judges. The candidacy of each 

of them is proposed by the President of the United States and then approved by the Senate. 

One of the judges is appointed by the President as chairman.  

Critics of the American model of presidential republic believe that this system is 

ineffective, since the power is in the hands of two competing branches ï the legislative and 

the executive. However, the American model does not represent a system of three-power 

state ï three completely independent authorities. The power is one and for the effective 

functioning of this power a mechanism of interrelated bodies (with the help of ñchecks and 

balancesò) was created, where each body is considered to bear legislative, executive and 

judicial powers. This peculiarity of the American model of the presidential republic was also 

noted by the well-known legal scientist T.O. Sargentich: ñOne also should question the 

assertion that a presidential system of checks and balances is unaccountable to the people. 

This suggestion has been made repeatedly over the past 100 years by parliamentary critics in 

the United States. In my view, the system that has evolved in the United States is 

considerably more accountable than the dominant executive model represented by Great 

Britain. In any event, the system of checks and balances makes factional control of 

government more difficult. Moreover, a system of separation of powers and checks and 

balances can make the government more responsive to divergent views in societyò 

[7, p. 592]. The President ñholds backò the Congress with the right of veto on the laws 

passed by chambers. The Congress ñholds backò the President with the right to overcome 

this veto using the opportunity to speak against him as a court by impeachment. The latter 

authority extends to all civilian officials in general, including judges. Thus, the right of 

impeachment acts a parliamentary counterbalance to the judiciary too. The Supreme Court 

ñholds backò the Congress and the President with the rights to recognize their acts as 

unconstitutional, resolve disputes between them and interpret the Constitution.  

The US Constitution is the oldest of existing constitutions in the world today. It embodied 

political and legal ideas, which have retained their importance of the foundation of democracy 

even at the present time. The stability of the Constitution is also facilitated by the American 

version of the principle of separation of powers enshrined in it, based primarily on own national 

American experience. The creators of the US Constitution sought to view the President as the 

highest official in the state. The US President embodies the unity of the state, is the guarantor of 

the Constitution, the symbol of the nation and law and order, the main representative of the state 

in relations with other countries. The system of ñchecks and balancesò prevents excessive 

concentration of power in the hands of one of the branches, thus protecting the state from the 

possibility of establishing a dictatorship, ensuring the stability of the constitutional system. The 

American model of the presidential republic was of great importance in the development of 

republican constitution throughout the world.  
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Abstract: activity-based costing method, conditions the decision-makers to use the activity-

based management method in order to make the best decision. The mechanism ABC / ABM 

represents the shift from cost management system, based on a functional division of 

expenses, towards an activities-based system. All processes and activities of an entity 

represent its nervous system, while the cost inducers are the benchmark in resource 

allocation. The CAM-ABM model is the concept framework or implementation guidelines 

based on two essential components: resource planning system and continuous improvement 

processes. The cost includes all activities divided based on cost inducers. The performance 

of each activity marks the contribution of each of them to the added value of the entity, 

ultimately measured by customer satisfaction. 

Keywords: management model, Activity-Based Management, cost drivers, analysis of 

activities. 
 

ʄɽʊʆɼ ACTIVITY -BASED MANAGEMENT  ï ʆɼʀʅ ʀɿ 

ʅɽʆɹʍʆɼʀʄʓʍ ʕʃɽʄɽʅʊʆɺ ʇʈʀ ʇʈʀʅʗʊʀʀ 

ʋʇʈɸɺʃɽʅʏɽʉʂʀʍ ʈɽʐɽʅʀʁ 

ɹʳʨʢʵ ɸ.ɻ. (ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ) 
 

ɹʳʨʢʵ ɸʣʥyʘ ɻʝʦʨʛʠʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʄʦʣʜʘʚʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʂʠʰʠʥʸʚ, ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ, 
ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸʣʝʢʩʘʥʜʨʘ ʀʦʘʥʘ ʂʫʟʘ, ʛ. ʗʩʩʳ, ʈʫʤʳʥʠʷ 

 

ɸʥʥʦʪʘʮʠʷ: ʦʨʛʘʥʠʟʘʮʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ɸɺʉ - 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ. ʄʝʭʘʥʠʟʤ ABC/ABM 

ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʟʘʪʨʘʪ, 

ʥʘ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʮʝʩʩʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʜʨʘʡʚʝʨʳ ʩʪʦʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʦʨʠʝʥʪʠʨʦʤ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʨʝʩʫʨʩʦʚ. ʄʦʜʝʣʴ CAM-ABM ʷʚʣʷʝʪʩʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʙʘʟʦʡ ʠʣʠ ʛʠʜʦʤ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ. 

ʉʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚʩʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʜʨʘʡʚʝʨʦʚ ʩʪʦʠʤʦʩʪʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʚʢʣʘʜʦʤ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʠʟʤʝʨʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʢʣʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, Activity-Based Management, ʜʨʘʡʚʝʨʳ ʩʪʦʠʤʦʩʪʠ, 

ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

I. Introduction  

The ABC (Activity-Based Costing) appeared as a result of the need for more accurate 

information about costs, increasing diversity and complexity of products, short product life 
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cycles, increased quality experiences and is part of the activity-based costing method. 

Although it is considered a modern method, it does not provide sufficient information for 

strategic planning and current decisions. ABM (Activity-Based Management) aims to 

complement the ABC, transforming data regarding costs into useful information for 

managers. Cost inducers of and performance indicators serve as a basis for long-term 

strategic decisions through ABM. 

The reference point in investigating the ABM is the analysis of the vision belonging to the 

Chartered Institute of Management Accountants-CIMA, 2001 and the Consortium for Advanced 

Management-International (CAM-I). The presentation and the detailed analysis of each 

component of the CAM-ABM model are designed to ensure the completeness of our study. 

II. Structure of the activities -based cost management model 

The Chartered Institute of Management Accountants - CIMA, 2001 published a technical 

summary of the activities-based management model conducted by Miller (1996) based on 

the works Texas-based Consortium for Advanced Manufacturing-International (CAM-I). 

ABM is not limited to production entities, but contains well reasoned ideas for entities 

offering services and non-profit organisations. Weetman (2010) explains that according to 

the provided data, ABC becomes ABM when it is used for: 

¶ modeling products and services for customer satisfaction and profit; 

¶ providing indices needed in quality improvement and efficiency of works, as well as 

the duration of activities; 

¶ guiding decisions about product mix and investment; 

¶ contribute to choosing the best alternative of suppliers; 

¶ choosing methods of forwarding markets, customers, supplies and services provided to 

customers; 

¶ improving the value of products or services of the organization. 

Consortium for Advanced Manufacturing-International (CAM-I) together with the 

Chartered Institute of Management Accountants (CIMA) have developed a conceptual basis 

necessary for entities wishing to implement the ABM method (Figure 1). 
 

 
 

Fig. 1. CAM-ABM Model Source: [4], [2, 4], [1].  
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Processes and activities within the entity (Figure 1) represent the nervous system of the 

organization and the core of what makes the entity in creating added value for customers 

and shareholders. Depending on how well are organized the activity levels, their correlation 

with processes ensure its survival eventually. Performance of activities (Miller, 2001) 

represent the cornerstone and the common denominator of initiatives systematization. 

III. The object of cost and cost drivers 

In the process of ABM management technique implementation, the cost object 

includes: the cost of each activity and business processes, performance indicators of 

each activity, the exact cost of products (services) which includes the cost of activities 

without added value. In addition to activities and business cost, the ABM system must 

report information about the activity performance. Knowing the total cost of an activity 

is insufficient to measure business performance. Activities concerning the quality 

assessment, the duration of an activity, productivity and services provided to customers 

are required when assessing performance. 

Management has an important role in determining the cost drivers. While customers 

have a crucial role in providing sales revenues, which implies an exhaustive examination of 

costs drivers for customer retention and loyalty (Figure 2). 
 

 
 

Fig. 2. Cost drivers and factors necessary for their analysis 

Source: elaborated author based on [5, p. 49] 
 

Managers must correctly interpret the drivers of costs in order to make appropriate 

strategic decisions regarding marketing initiatives (Figure 2). A small number of high-

value customers generate strategies to invest effort in customer retention and loyalty. 

An alternative strategy considers a larger number of smaller-value customers and 

accepts a higher rate of customer replacement. Each strategy drives customer-related 

costs in a different way. 

IV. The process of continuous improvement by analyzing activities 

The analysis of activities is an important component of the ABM method. It aims to 

constantly examine the activities contributing to the increase or decrease of cost, customersô 

satisfaction. In this context, the activities are divided into: value added activities (VA) 

activities without added value (NVA). A value-added activity contributes to increasing the 

value of a product or service in the customer's view and for which the customer is willing to 

pay. Alternatively, an activity without added value, contributes to increasing the time 

necessary to obtain a product or service, but does not contribute to price rise. Activities are 

useless without added value in customerôs point of view [3]. Despite efforts made by the 

entity in costs, most prices are established on the market. Therefore, removing or reducing 

NVA activities contribute to increase profit margin by selling at the market price at lower 

cost than the cost of competing entities. In addition, if an entity sells at prices lower than the 

market price as a result of cost reductions, it can have the chance to increase market share. 
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The analysis begins with identifying the business organizational processes. A process is 

a series of activities linked to the achievement of a specific goal. Companies engage in 

processes for achieving various functions of production: distribution, sales, administration 

etc. Most processes take place horizontally at the level of all organizational functions, and 

therefore, overlap in several functional areas. Each separate process requires a detailed 

process map in order to indicate each step to be conducted in each area. Having drawn up 

the map of processes, is determined the time required to perform each activity, classified in 

one of the following ways [3]: 

Á processing time: real time to perform all functions necessary to produce the product or 

service; 

Á inspection time: the time required to perform an external quality control by external 

bodies. Consumers are willing to pay for this check (pharmaceutical or food industries); 

Á transfer time: time consumed for movement of products or components from one place 

to another; 

Á idle time: the time while the goods are in the warehouse or waiting time from a 

manufacturing operation to another [3]. 

Weetman [5] specifies certain limits on cost management guidance: 

Á a possible cost reduction of 50% indicates that activity can not continue in its current 

form; 

Á a possible cost reduction of 25% - 50% reveals a major opportunity for improvement; 

Á a possible cost reduction of 15% - 25% indicates an opportunity for improvement; 

Á a possible cost reduction of 5% - 15% means a modest share can offer opportunities 

only for marginal improvements; 

Á a possible cost reduction of 5% stresses that work is already effective. 

V. Conclusion 

The ABC method has emerged as a result managers discontent over traditional methods 

of costs determining. The need to implement the ABC method has emerged at a time when 

the share of indirect costs in total costs is significant. At the same time, any approach to cost 

management is achieved through the prism of two elements: cost accounting and control. 

Under these circumstances, ABC can not be considered exhaustive and does not include the 

specific mechanisms to control them through ABM. 

The control areas of the ABM method refer not only the costs but to the entire activity. 

The key elements of this method include: checking the list of suppliers, quality of 

acquisitions, means of receipt and management of assets, product engineering and design, 

and determining the composition of materials, measuring customer preferences, form of 

employment and use of human resources, organization of production process. Accounting 

has a key role in each of the aforementioned elements because it quantifies every economic 

transaction of the actions and processes in a quantitative manner. At the same time, 

accounting is used for paying the suppliers, salaries, and records the goods in a warehouse 

and production facilities and receives funds from the sales. 

Finally, the ABM technique becomes a management tool to use the information provided 

by the ABC method in making decisions on increasing production efficiency, determining 

the costs with greater accuracy, making control and performance evaluation. 
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ʊɽʆʈɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ʇʆʅʗʊʀʗ 

çʂʆʅʂʋʈɽʅʊʅɸʗ ʉʈɽɼɸ ɺ ʆʊʈɸʉʃʀè 

ɹʘʠʥ ɽ.ɽ.
1
, ɺʦʨʦʙʴʝʚʘ ʃ.ɻ.

2
 (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

 
1ɹʘʠʥ ɽʨʝʤʝʡ ɽʨʝʤʝʝʚʠʯ ï ʤʘʛʠʩʪʨ; 

2ɺʦʨʦʙʴʝʚʘ ʃʘʨʠʩʘ ɻʝʥʥʘʜʴʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, 

ʐʢʦʣʘ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʜʘʪʴ ʘʚʪʦʨʩʢʦʝ ʚʠʜʝʥʠʝ ʧʦʥʷʪʠʷ 

çʢʦʥʢʫʨʝʥʪʥʘʷ ʩʨʝʜʘ ʚ ʦʪʨʘʩʣʠè. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʦʧʨʝʜʝʣʝʥʠʷʤ çʢʦʥʢʫʨʝʥʮʠʷè, çʩʨʝʜʘè, çʦʪʨʘʩʣʴè ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʘʚʪʦʨʦʚ, ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʝʜʤʝʪ, ʦʙʲʝʢʪ ʠ ʬʫʥʢʮʠʷ çʢʦʥʢʫʨʝʥʮʠʠè. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʧʨʠʤʝʥʝʥ ʣʦʛʠʢʦïʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʳ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʨʘʙʦʪʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʤʥʝʥʠʷ ʚʝʜʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʘʚʪʦʨʳ ʚʳʚʝʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʢʦʥʢʫʨʝʥʪʥʘʷ ʩʨʝʜʘ ʚ ʦʪʨʘʩʣʠè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʢʫʨʝʥʮʠʷ, ʩʨʝʜʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʦʪʨʘʩʣʴ.  

 

ʂʦʥʢʫʨʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ. ʈʘʟʚʠʪʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʩʪʨʘʥʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʴʰʠʤ, ʤʘʣʳʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʥʘ ʩʧʨʘʚʝʜʣʠʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦʟʚʦʣʷʷ ʢʘʞʜʦʤʫ ʧʦʢʫʧʘʪʝʣʶ ʚʳʙʠʨʘʪʴ ʜʣʷ ʩʝʙʷ ʩʚʦʡ çʣʫʯʰʠʡè ʪʦʚʘʨ, ʛʦʣʦʩʫʷ ʩʚʦʠʤ 

ʨʫʙʣʝʤ, ʨʝʰʘʷ ʢʘʢʦʡ ʬʠʨʤʝ ʞʠʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ, ʘ ʢʦʤʫ ʧʦʨʘ ʟʘʢʨʳʚʘʪʴʩʷ.  

ʇʦ ʤʥʝʥʠʶ ɸ. ʄʘʨʰʘʣʣʘ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦʜ 

ʢʦʥʢʫʨʝʥʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʩʦʩʪʷʟʘʥʠʝ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʜʨʫʛʠʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʧʨʦʜʘʞʝ ʠʣʠ ʧʦʢʫʧʢʝ ʯʝʛʦ-ʣʠʙʦ [6]. 

ɹʘʙʫʢ ʀ.ʄ. ʚ ʨʘʙʦʪʝ çʕʢʦʥʦʤʠʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷè ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʥʢʫʨʝʥʮʠʶ ʢʘʢ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʩʫʙʲʝʢʪʦʤ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʙʝʜʳ ʠʣʠ ʜʨʫʛʠʭ ʮʝʣʝʡ ʚ ʙʦʨʴʙʝ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ ʟʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʦʙʲʝʢʪʠʚʥʳʭ ʠʣʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʣʠʙʦ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [2]. 

ɺ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʟʘʱʠʪʝ ʢʦʥʢʫʨʝʥʮʠʠè ʦʪ 2006 ʛʦʜʘ, 

ʢʦʥʢʫʨʝʥʮʠʷ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠʩʢʣʶʯʘʝʪʩʷ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʙʱʠʝ 

ʫʩʣʦʚʠʷ ʦʙʨʘʱʝʥʠʷ ʪʦʚʘʨʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʪʦʚʘʨʥʦʤ ʨʳʥʢʝ [1]. 

ɹʘʣʘʰʦʚ ɸ.ʇ. ʚ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʨʝʜʤʝʪʦʤ ʢʦʥʢʫʨʝʥʮʠʠ 

ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʠ (ʠʣʠ) ʫʩʣʫʛʠ (ʪʦʚʘʨ), ʢʦʪʦʨʳʡ ʢʘʞʜʳʡ ʠʟ ʩʦʧʝʨʥʠʢʦʚ ʞʝʣʘʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʶ ʠ ʧʦʣʫʯʠʪʴ ʧʨʠʙʳʣʴ. 

ʆʙʲʝʢʪʦʤ ʢʦʥʢʫʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʴ (ʧʦʢʫʧʘʪʝʣʴ) [3]. 

ɺʠʢʫʣʠʥʘ ʊ.ɼ. ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʫʱʥʦʩʪʴ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʝʝ ʬʫʥʢʮʠʷʭ: 

1. ʈʝʛʫʣʠʨʫʶʱʘʷ ð ʥʘʮʝʣʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ 

ʩʧʨʦʩʘ. 

2. ʉʪʠʤʫʣʠʨʫʶʱʘʷ ð ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʙʳʣʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʜʝʨʞʢʘʭ. 

3. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ð ʩʚʷʟʘʥʘ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʬʘʢʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʤʝʱʘʪʴ 

ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʪʨʫʜ, ʟʝʤʣʷ, ʢʘʧʠʪʘʣ) ʪʘʤ, ʛʜʝ ʦʥʠ ʧʨʠʥʦʩʷʪ 

ʥʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ. 
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4. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ð ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʩʪʠʞʝʥʠʡ ʅʊʇ, ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤʳ. 

5. ɼʠʬʬʝʨʝʥʮʠʨʫʶʱʘʷ ð ʩʚʷʟʘʥʘ ʩ ʫʢʨʫʧʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʢʫʨʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, 

ʚʳʧʦʣʥʷʶʱʠʤ ʦʨʛʘʥʠʟʫʶʱʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ [5]. 

ʉʨʝʜʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʪʝʢʘʪʁ ʨʘʟʚʠʪʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ [12]. 

ʇʦ ʤʥʝʥʠʶ ɹʦʨʠʩʦʚʘ ɸ.ɹ., ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ï ʪɻʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʆʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʘʣʠʯʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ, ʩʚʦʙʦʜʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʪʠʤʫʣʦʚ ʢ ʪʨʫʜʫ
 
[4]. 

ʈʘʟʡʙʝʨʛ ɹ.ɸ. ʩʯʠʪʘʝʪ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʜʝʣʦʚʦʡ ʞʠʟʥʠ; ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʩʠʣʴʥʳʭ ʩʪʠʤʫʣʦʚ ʢ ʪʨʫʜʫ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ, ʚʢʣʶʯʘʷ ʩʚʦʙʦʜʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʚʩʝʭ ʨʝʩʫʨʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ [8]. 

ʄʠʨʦʥʦʚ ʄ.ɻ., ɿʘʛʦʨʦʜʥʠʢʦʚ ʉ.ɺ. ʦʧʨʝʜʝʣʷʶʪ ʦʪʨʘʩʣʴ ʢʘʢ ʛʨʫʧʧʫ ʢʘʯʝʩʪʚʝʥʥʦ 

ʦʜʥʦʨʦʜʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ (ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, ʦʜʥʦʨʦʜʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʚʳʧʦʣʥʷʶʱʠʭ ʦʙʱʫʶ (ʩʧʝʮʠʬʠʯʝʩʢʫʶ) 

ʬʫʥʢʮʠʶ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ [9]. 

ʏʝʙʦʪʘʨʝʚ ʅ.ʌ. ʧʦʥʠʤʘʝʪ ʦʪʨʘʩʣʴ ʢʘʢ ʛʨʫʧʧʫ ʧʨʦʠʟʚʦʜʩʪʚ, ʜʘʶʱʫ  ʁʦʜʥʦʨʦʜʥʳʡ 

ʧʨʦʜʫʢʪ [11].
 
 

ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʊʶʪʶʢʠʥʦʡ ɽ.ɹ. ʚ ʤʦʥʦʛʨʘʬʠʠ 

çʌʦʨʤʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦïʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʡ ʚ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠè ʩʯʠʪʘʝʪ, ʯʪʦ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʜʠʥʘʢʦʚʳʡ ʠʣʠ ʩʭʦʜʥʳʡ ʚʠʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [10]. 

ʅʦʩʦʚʘ ʉ.ʉ. ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʚʳʜʝʣʷʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʪʨʘʩʣʝʡ, ʦʙʲʝʢʪʦʚ, ʩʦʦʨʫʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʱʠʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʠ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʥʘ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ [7]. 

ʈʘʡʟʙʝʨʛ ɹ.ɸ., ʃʘʟʦʚʩʢʠʡ ʃ.ʐ. ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ ʧʦʜ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʦʧʠʩʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʨʘʩʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʚʭʦʜʷʱʠʭ ʚ ʵʪʠ ʦʪʨʘʩʣʠ, ʚʠʜʦʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʟʚʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʪʴ, ʩʦʟʜʘʚʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʨʘʱʝʥʠʷ ʪʦʚʘʨʦʚ, ʘ 

ʪʘʢʞʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ [8]. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ, ʟʜʘʥʠʡ, ʩʠʩʪʝʤ ʠ 

ʩʣʫʞʙ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʝʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʈʘʟʣʠʯʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

(ʜʦʨʦʛʠ, ʢʘʥʘʣʳ, ʧʦʨʪʳ, ʩʢʣʘʜʳ, ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʠ ʜʨ.) ʠ ʩʦʮʠʘʣʴʥʫʶ (ʰʢʦʣʳ, 

ʙʦʣʴʥʠʮʳ, ʪʝʘʪʨʳ, ʩʪʘʜʠʦʥʳ ʠ ʜʨ.) ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʀʥʦʛʜʘ ʪʝʨʤʠʥʦʤ 

çʠʥʬʨʘʩʪʨʫʢʪʫʨʘè ʦʙʦʟʥʘʯʘʶʪ ʢʦʤʧʣʝʢʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʪʨʘʩʣʝʡ 

ʭʦʟʷʡʩʪʚʘ (ʪʨʘʥʩʧʦʨʪ, ʩʚʷʟʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʜʨ.) [12]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʤʥʝʥʠʷ ʚʝʜʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʦʜ çʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʦʡ ʚ ʦʪʨʘʩʣʠè ʧʦʥʠʤʘʝʪʩʷ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʜʥʦʨʦʜʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʦʩʪʘʚʱʠʢʦʚ, 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʚ ʨʘʤʢʘʭ ʩʦʚʦʢʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ, ʧʨʠʨʦʜʥʳʭ ʠ 

ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʪʁ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚ ʦʪʨʘʩʣʠ. 
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Abstract: indicated the essence of management accounting and the main components of the 

system for forming costs for the output of metallurgical enterprises. Revealed the main 

features of metallurgical enterprises and features of management accounting and capital at 

metallurgical enterprises, ways of ensuring effective management of capital with the use of 

tools and methods of financial analysis. Determined methods of increasing the effectiveness 

of management accounting methods at metallurgical enterprises. 

Keywords: strategic management accounting, economics, capital management, metallurgy. 

 

ʆʊʈɸʉʃɽɺʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʋʇʈɸɺʃɽʅʏɽʉʂʆɻʆ ʋʏɽʊɸ 

ʀ ʋʇʈɸɺʃɽʅʀʗ ʂɸʇʀʊɸʃʆʄ ʆʈɻɸʅʀɿɸʎʀʀ  

ʅɸ ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʀʍ ʇʈɽɼʇʈʀʗʊʀʗʍ 

ʏʝʙʦʪʘʨʝʚʘ ɿ.ɺ.
1
, ʐʠʙʘʝʚʘ ɸ.ɸ.

2
 (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

 
1ʏʝʙʦʪʘʨʝʚʘ ɿʦʷ ɺʘʣʝʥʪʠʥʦʚʥʘ - ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ; 

2ʐʠʙʘʝʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʝʝʚʥʘ - ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʬʘʢʫʣʴʪʝʪ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ, ʥʘʣʦʛʦʚʦʛʦ, ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩʘ, 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷ,  

ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʦʙʦʟʥʘʯʝʥʘ ʩʫʱʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ ʥʘ ʚʳʧʫʩʢʘʝʤʫʶ ʧʨʦʜʫʢʮʠʶ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʢʘʧʠʪʘʣʘ ʥʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩʧʦʩʦʙʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʧʠʪʘʣʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ 

ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ, ʵʢʦʥʦʤʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʘʧʠʪʘʣʦʤ, ʤʝʪʘʣʣʫʨʛʠʷ. 
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ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ ï ʵʪʦ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʦ ʝʸ ʢʦʣʠʯʝʩʪʚʦʤ, ʤʘʩʰʪʘʙʘʤʠ ʟʘʥʷʪʦʛʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʦʪʨʘʩʣʠ, ʜʦʣʝʡ ʚ ɺɺʇ, ʦʙʲʸʤʝ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʠ ʵʢʩʧʦʨʪʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ (ʦʨʛʘʥʠʟʘʮʠʡ) ʷʚʣʷʶʪʩʷ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʤʠ, ʠ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʚ ʨʝʛʠʦʥʘʭ. 

ʉʫʱʝʩʪʚʝʥʥʘʷ ʨʦʣʴ ʦʪʨʘʩʣʠ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ 

ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʧʨʦʩʦʚ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʞʝ ʢ ʫʧʨʘʚʣʝʥʠʶ ʝʛʦ ʢʘʧʠʪʘʣʦʤ 

ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʚ ʮʝʣʦʤ. ʄʝʪʘʣʣʫʨʛʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʯʠʩʣʠʪʩʷ 

ʤʘʪʝʨʠʘʣʦʝʤʢʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʦʪʦʤʫ ʦʩʥʦʚʥʳʝ ʨʳʯʘʛʠ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ ʠ ʢʘʧʠʪʘʣʦʤ. 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ, ʪʠʧ ʠ ʧʨʦʯʠʝ ʦʪʨʘʩʣʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʯʝʪʝ ʠ ʢʘʧʠʪʘʣʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʘʣʠʟʘ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ.  

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʢʘʧʪʘʣʘ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 
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ʄ.ɸ ɹʘʭʨʫʰʠʥʘ, ʉ.ɸ. ɹʦʨʦʥʝʥʢʦʚʘ, ʆ.ʅ. ɺʦʣʢʦʚʘ, ɺ.ɹ. ʀʚʘʰʢʝʚʠʯ, ʆ.ʇ. ɿʘʡʮʝʚʘ, 

ʆ.ɼ. ʂʘʚʝʨʠʥʘ, ʊ.ʇ. ʂʘʨʧʦʚʘ, ɿ.ɸ ʂʘʧʝʣʶʢ, ɺ.ɺ ʂʦʚʘʣʝʚ, ʄ.ʕ. ʄʘʨʢʘʨʴʷʥ, 

ʅ.ʇ. ʂʦʥʜʨʘʢʦʚ, ʄ.ɺ. ʄʝʣʴʥʠʢ, ʅ.ɸ. ʅʘʫʤʦʚʘ, ʃ.ʇ. ʅʘʛʦʚʠʮʠʥʘ, ʉ.ɸ. ʅʠʢʦʣʘʝʚʘ, 

ɺ.ɼ. ʉʤʠʨʥʦʚ, ɺ.ʌ. ʇʘʣʠʡ, ɸ.ɼ. ʐʝʨʝʤʝʪ, ʗ.ɺ. ʉʦʢʦʣʦʚ, ɺ.ɸ. ʏʝʨʥʦʚ ʠ ʜʨʫʛʠʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʰʠʨʥʫʶ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʛʣʘʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʭ ʦʪʨʘʩʣʝʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʱʝʥʳ ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʪʘʣʣʫʨʛʠʠ.  

ʆʪʤʝʪʠʤ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ: 

1. ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

2. ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

3. ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

4. ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ; 

5. ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ [3]. 

ɺʳʥʫʞʜʝʥʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʪʘʣʣʫʨʛʠʠ ʥʘ ʧʦʣʥʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʪ: 

¶ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʪʚʣʝʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ,  

¶ ʩʦʟʜʘʝʪ ʠʟʙʳʪʦʢ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ 
ʩʝʨʚʠʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʨʠʚʦʜʷʱʠʡ ʚ ʠʪʦʛʝ ʢ ʧʦʚʳʰʝʥʠʶ ʮʝʥʳ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɼʘʥʥʳʝ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʦʩʩʠʡʩʢʠʭ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʩʠʣʴʥʳʭ 

ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚʦʟʚʳʰʝʥʥʦʡ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʠ ʥʘʧʨʷʞʝʥʥʦ ʩʪʦʠʪ 

ʧʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʧʠʪʘʣʦʤ ʠ ʫʯʝʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʙʝʟʫʧʨʝʯʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʪʘʣʣʫʨʛʠʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʧʠʪʘʣ ʩʦʩʪʦʠʪ ʠʟ ʜʦʙʘʚʦʯʥʦʛʦ, ʨʝʟʝʨʚʥʦʛʦ ʠ ʫʩʪʘʚʥʦʛʦ 

ʢʘʧʠʪʘʣʘ, ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʙʳʣʠ (ʠʣʠ ʥʝʧʦʢʨʳʪʦʛʦ ʫʙʳʪʢʘ). ʆʩʥʦʚʥʫʶ ʜʦʣʶ 

(ʩʚʳʰʝ 60%) ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʧʠʪʘʣʘ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʥʠʤʘʝʪ 

ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠʙʳʣʴ. ɼʦʙʘʚʦʯʥʳʡ ʢʘʧʠʪʘʣ, ʟʘʥʠʤʘʝʪ 2 ʤʝʩʪʦ ʟʘ 

ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʙʳʣʴʶ ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʡ (ʙʦʣʝʝ 15%). ʏʘʩʪʴ 

ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʘʢ ʠ ʨʝʟʝʨʚʥʦʛʦ, ʚ ʦʩʥʦʚʥʦʤ ʦʯʝʥʴ ʤʘʣʘ (ʤʝʥʝʝ 1%). ɺ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʝ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʪʘʣʣʫʨʛʠʠ ʈʦʩʩʠʠ ʫʩʪʘʚʥʳʡ ʢʘʧʠʪʘʣ ʩʦʩʪʦʠʪ ʠʟ ʦʙʳʯʥʳʭ 
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ʠʤʝʥʥʳʭ ʘʢʮʠʡ. ʋ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʬʦʨʤʝ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʨʝʟʝʨʚʥʳʡ ʢʘʧʠʪʘʣ ʩʦʩʪʘʚʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦ ʟʘʧʨʘʰʠʚʘʝʤʫʶ ʚʝʣʠʯʠʥʫ ʜʣʷ 

ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚ, ʘ ʠʤʝʥʥʦ 5% ʦʪ ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʝʣʦʚ, 

ʪʨʫʜʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʤʘʩʰʪʘʙ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʥʫʞʥʦ 15-18 ʧʝʨʝʜʝʣʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʜʦʙʳʯʠ ʨʫʜʳ, 

ʪʘʢʞʝ ʧʨʦʯʠʭ ʚʠʜʦʚ ʩʳʨʴʷ. ʆʪʨʘʩʣʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʪʘʣʣʫʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʧʦʧʝʨʝʜʝʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʪʨʦʝʥʠʠ 

ʤʝʪʘʣʣʫʨʛʠʠ ʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʝʨʝʜʝʣʘ: ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʡ, ʧʨʦʢʘʪʥʳʡ ʠ 

ʜʦʤʝʥʥʳʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʜʠʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ:  

¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʧʦʣʥʳʤ ʮʠʢʣʦʤ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚʩʝ ʵʪʘʧʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʘʣʣʫʨʛʠʠ;  

¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʧʦʣʥʦʛʦ ʮʠʢʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʛʜʝ 

ʨʝʘʣʠʟʦʚʳʚʘʶʪʩʷ ʥʝ ʚʩʝ ʵʪʘʧʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ, ʧʝʨʝʜʝʣʴʥʳʝ ʟʘʚʦʜʳ, ʫ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʩʢʦʣʴʢʠʤʠ 

ʠʣʠ ʦʜʥʦʡ ʩʪʘʜʠʝʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ. 

ʇʦʧʝʨʝʜʝʣʴʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʬʘʙʨʠʢʘʪʥʳʤ, 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʤ ʧʨʠʩʫʪʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʥʘ 

ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʫʬʘʙʨʠʢʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʝʨʝʜʝʣʘʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʘʞʜʳʡ ʧʝʨʝʜʝʣ (ʠʣʠ ʮʝʭ) ʥʝʩʸʪ ʟʘʪʨʘʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʧʝʨʝʜʘʥʥʦʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʝʪʘʣʣʘ, ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ [5].  

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʝʨʝʜʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʥʝʧʦʣʥʦʛʦ ʮʠʢʣʘ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʝʨʝʜʝʣʘ, ʩ ʮʝʭʘ ʛʦʨʷʯʝʛʦ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʘ, ʚ ʢʦʪʦʨʳʡ 

ʧʦʩʪʫʧʘʶʪ ʢʫʧʣʝʥʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʫʙ (ʩʣʷʙʳ). ʀʟ ʵʪʦʛʦ ʮʝʭʘ 

ʦʙʨʘʙʦʪʘʥʥʦʝ ʠʟʜʝʣʠʝ ʚ ʬʦʨʤʝ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʨʫʣʦʥʘ ʧʦʧʘʜʘʝʪ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ:  

¶ ʜʣʷ ʪʨʫʙ ʧʦʩʪʫʧʘʝʪ ʚ ʪʨʫʙʦʚʦʣʦʯʠʣʴʥʳʡ ʣʠʙʦ ʠʥʦʡ ʮʝʭ ʪʨʫʙʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ,  

¶ ʜʣʷ ʧʨʦʢʘʪʘ ʧʦʩʪʫʧʘʝʪ ʚ ʮʝʭʘ ʣʠʩʪʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʦʣʦʜʥʦʡ 
ʧʨʦʢʘʪʢʠ ʠ ʪ.ʜ. 

ʉ ʧʦʟʠʮʠʠ ʚʩʝʤʠʨʥʦʛʦ ʨʳʥʢʘ ʤʝʪʘʣʣʫʨʛʠʷ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ (ʢʘʢ ʚʥʫʪʨʠ ʤʥʦʞʝʩʪʚʘ ʭʦʣʜʠʥʛʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʪʘʢ ʠ ʚ 

ʤʘʩʰʪʘʙʘʭ ʛʦʩʫʜʘʨʩʪʚʘ), ʥʘʣʠʯʠʝʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʠʰʴ ʎʝʥʪʨʘʣʴʥʳʡ ʨʝʛʠʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʝʩʧʝʯʝʥ 

ʩʦʙʩʪʚʝʥʥʳʤ ʩʳʨʴʸʤ, ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʛʠʦʥʘ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ 

ʵʪʦ ʩʳʨʴʸ ʚ ɽʚʨʦʧʫ. ʅʘʧʨʠʤʝʨ, ʥʘ ʋʨʘʣʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʪʘʣʣʫʨʛʠʠ ʠʩʧʳʪʳʚʘʶʪ 

ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʩʳʨʴʷ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʝʥʥʳʝ ʝʛʦ ʦʙʲʸʤʳ ʧʝʨʝʚʦʟʷʪʩʷ ʥʘ 

ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ.  

ʆʙʩʪʘʥʦʚʢʫ ʦʩʣʦʞʥʷʝʪ ʢʘʯʝʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʨʫʜ, ʘ ʠʤʝʥʥʦ ʚ ʥʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʜʘʤʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʪʥʦʰʝʥʠʷ ʥʦʩʷʪ ʜʦʣʛʦʩʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʩʳʨʴʷ 

ʠ ʠʭ ʧʝʨʝʯʝʥʴ ʫʟʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʘʣʠʟʘʮʠʠ ʚʳʧʫʱʝʥʥʳʭ ʠʟʜʝʣʠʡ ʠ ʥʝ 

ʧʦʢʨʳʪʠʷ ʟʘʪʨʘʪ, ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʥʠʞʝʥʠʶ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʡ. ʎʝʥʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʘʨʠʬʦʚ ʧʦ ʜʦʩʪʘʚʢʝ ʠʭ ʜʦ ʤʝʩʪʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʩʯʝʪʣʠʚʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʩʳʨʴʷ, ʚ ʦʩʥʦʚʘʪʝʣʴʥʦʤ ʚʳʙʦʨʝ ʧʦʩʪʘʚʱʠʢʘ ʩʳʨʴʷ ʩ ʫʯʸʪʦʤ ʟʘʧʨʦʩʦʚ ʧʦ ʢʘʯʝʩʪʚʫ 

ʩʳʨʴʷ ʠ ʧʦ ʫʩʣʦʚʠʷʤ ʦʧʣʘʪʳ ʠ ʧʦʩʪʘʚʢʠ. 

ʂʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʅʝ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʝʡ 

ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʪʘʣʣʫʨʛʠʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 
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ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʇʦʩʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʛʠʙʢʦʩʪʴ 

ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʥʦʚʝʡʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʯʸʪʝ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʢʘʧʠʪʘʣʦʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʱʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʙʦʩʥʦʚʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʪʨʘʪ, ʩʥʠʞʝʥʠʝ ʢʦʪʦʨʳʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚʳʩʦʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʠʪʦʛʘ. ʇʨʠ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʝ ʟʘʪʨʘʪʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ ʥʘ ʚʳʧʫʩʢʘʝʤʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʷʚʣʷʶʪʩʷ: 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʟʘʪʨʘʪ, ʫʯʸʪ ʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʝ, 

ʢʦʥʪʨʦʣʴ ʠ ʘʥʘʣʠʟ ʟʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ (ʨʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ 
 

ʀʩʭʦʜʷ ʠʟ ʨʠʩʫʥʢʘ 1, ʧʦʥʷʪʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʪʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʚ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʝʪʘʣʣʫʨʛʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʘʪʨʘʪ, 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ, ʷʚʣʷʷʩʴ ʚʝʨʥʳʤ ʦʨʫʜʠʝʤ, 

ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʠʤ ʦʧʪʠʤʠʟʤ ʠ ʥʝʜʦʦʮʝʥʢʫ ʩʠʪʫʘʮʠʠ, ʨʠʩʢ ʠ ʧʝʨʝʩʪʨʘʭʦʚʢʫ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʙʦʣʴʰʠʭ ʦʪʧʫʩʢʥʳʭ ʮʝʥ, ʥʝ ʟʘ ʩʯʸʪ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʚ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʩʪʦʠʤʦʩʪʴ ʜʠʢʪʫʶʪ ʟʘʢʦʥʳ ʧʨʝʜʣʦʞʝʥʠʷ 

ʠ ʩʧʨʦʩʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʫʞʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʨʦʚʥʶ ʟʘʪʨʘʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʙʳ ʤʝʥʴʰʝ ʚʝʨʦʷʪʥʦʡ ʨʳʥʦʯʥʦʡ ʮʝʥʳ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʣ ʙʳ ʝʤʫ ʥʫʞʥʳʡ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʦʤ ʥʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʤʝʥʷʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʩʦʙʣʶʜʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʧʘʨʪʠʠ ʟʘʢʫʧʘʝʤʦʛʦ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʝʣʠʯʠʥʳ 

ʩʝʨʠʠ ʧʫʩʢʘʝʤʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʧʨʦʠʟʚʦʜʠʪʴ 

ʩʘʤʠʤ ʣʠʙʦ ʟʘʢʫʧʘʪʴ ʫ ʠʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠʟʜʝʣʠʷ 

ʠ ʢʦʤʧʦʥʝʥʪʳ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʚʝʜʝʪ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤʫ ʫʯʝʪʫ, 
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ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʧʨʘʚʠʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʧʠʪʘʣʦʤ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʳʯʥʳʤʠ ʧʫʪʷʤʠ ʩʥʠʞʝʥʠʷ 

ʟʘʪʨʘʪ ʥʘ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʚʥʦʚʴ ʧʦʷʚʠʚʰʠʝʩʷ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʬʘʢʪʦʨʳ 

ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ ʧʦʟʚʦʣʷʶʪ ʚ ʢʦʤʧʣʝʢʩʝ ʜʦʚʝʩʪʠ ʨʘʟʤʝʨʳ ʠʟʜʝʨʞʝʢ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʥʘʠʣʫʯʰʝʛʦ ʫʨʦʚʥʷ [6]. 

ʆʧʪʠʤʠʟʘʮʠʷ ʚʝʣʠʯʠʥʳ ʟʘʪʨʘʪ ʠ ʜʦʭʦʜʦʚ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʢʘʧʠʪʘʣʘ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʀ ʪʦʛʜʘ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʦʩʥʦʚʘʪʴ ʨʘʟʜʝʣʝʥʠʝ ʯʠʩʪʦʡ 

ʧʨʠʙʳʣʠ ʥʘ ʠʥʚʝʩʪʠʨʦʚʘʥʥʫʶ ʠ ʥʘʢʦʧʣʝʥʥʫʶ ʯʘʩʪʠ ʩ ʫʯʸʪʦʤ ʠʥʪʝʨʝʩʦʚ ʢʘʧʠʪʘʣʘ. 

ɺʚʠʜʫ ʵʪʦʛʦ ʩʪʦʠʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʧʦʩʦʙʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ 

ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʧʠʪʘʣʘ ʯʝʨʝʟ 

ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʦʪʯʝʪʥʦʛʦ ʛʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʦʵʪʘʧʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʦʪʙʦʨʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ [7]. 

ʊʘʢʞʝ ʚ ʦʪʥʦʰʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʦʤ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ 

ʧʨʦʮʝʥʪʦʚ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʟʘʸʤʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ 

ʩʯʸʪ ʪʘʢ ʠʤʝʥʫʝʤʦʛʦ çʥʘʣʦʛʦʚʦʛʦ ʱʠʪʘè. ɼʘʥʥʦʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ 

çʇʨʠʙʳʣʴ ʥʘ ʘʢʮʠʶè, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʠʙʳʣʴʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʟʘʸʤʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʭ ʠ 

ʬʠʥʘʥʩʦʚʦ ʫʩʪʦʡʯʠʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʜʦʣʷ ʠʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 40% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠʯʸʤ, ʥʝʣʠʢʚʠʜʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʟʘʸʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʳʰʘʶʪ 65% ʚʩʝʛʦ ʢʘʧʠʪʘʣʘ [4]. 

ɺ ʩʠʩʪʝʤʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʩʠʣʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ 

ʧʨʠʫʤʥʦʞʝʥʠʷ ʢʘʧʠʪʘʣʘ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʩʫʨʩʦʚ. 

ʇʨʦʙʣʝʤʳ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʧʘʩʘʤʠ 

ʪʨʝʙʫʶʪ ʦʙʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʦʪʨʘʩʣʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʧʨʦʠʟʦʰʣʦ ʩʤʷʛʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʫʞʙ ʧʨʝʜʧʨʠʷʪʠʡ 

ʢ ʚʦʧʨʦʩʘʤ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʨʝʩʫʨʩʦʚ, ʦʜʥʘʢʦ ʥʫʞʜʘ ʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʟʘʧʘʩʘʤʠ ʣʠʰʴ ʦʙʦʩʪʨʠʣʘʩʴ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʥʘʣʠʯʠʝ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʭ, ʟʘʣʝʞʘʣʳʭ, ʥʝʣʠʢʚʠʜʥʳʭ, ʥʝʨʝʥʪʘʙʝʣʴʥʳʭ ʟʘʧʘʩʦʚ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʩʳʨʴʷ, ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ [1, ʩ. 326]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʧʪʘʣʦʤ ʥʫʞʥʦ:  

¶ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʣʫʯʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ; 

¶ ʟʘʤʝʥʷʪʴ ʧʨʠʤʝʥʷʝʤʳʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ; 

¶ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʝ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʢʘʢ ʦʙʱʥʦʩʪʴ ʟʘʪʨʘʪ ʧʝʨʝʜʝʣʦʚ, ʘ ʢʘʢ ʙʘʟʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ.  

ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʧʠʪʘʣʦʤ ʥʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʪʨʘʩʣʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʢʘʧʠʪʘʣʘ, ʟʘʪʨʘʪ ʥʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʠʤʝʥʥʦ: 

¶ ʜʣʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʦʡʩʪʚʝʥʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʠʢʣʦʚ ʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʮʠʢʣʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʤʝʥʷʝʪʩʷ 

ʦʙʲʝʢʪʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ; 
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¶ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʣʠʯʘʝʪʩʷ ʪʨʫʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʜʚʠʞʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʦʩʚʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʳʧʫʱʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ; 

¶ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʘʥʘʣʠʟ ʨʝʩʫʨʩʦʚ; 

¶ ʫʯʠʪʳʚʘʷ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʠʤʝʥʥʦ ʢʘʢ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʟʛʨʘʥʠʯʠʪʴ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʯʠʩʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʝʪʘʣʣʘ, ʣʠʙʦ ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ; ʠ ʢʦʩʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ 

ʩʪʨʫʢʪʫʨʫ ʮʝʭʦʚʳʭ ʨʘʩʭʦʜʦʚ ʨʘʩʭʦʜʳ ʧʦ ʧʝʨʝʜʝʣʫ. 

ʀʟʫʯʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʪʘʣʣʫʨʛʠʠ 

ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʳʚʦʜ: ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʜʦ ʢʦʥʮʘ ʨʘʟʚʠʪʘ, ʭʦʪʷ ʦʪʜʝʣʴʥʳʝ ʝʸ 

ʢʦʤʧʦʥʝʥʪʳ ʩʬʦʨʤʠʨʦʚʘʥʳ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʜʘʥʥʦʤ 

ʚʦʧʨʦʩʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʷʪʴ ʧʨʝʜʧʨʠʷʪʠʷʤ ʮʝʥʪʨʳ ʟʘʪʨʘʪ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ [2]. 

ʊʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʢʚʦʟʥʦʡ ʢʘʣʴʢʫʣʷʮʠʠ, ʢʘʢ ʩʧʦʩʦʙʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʤ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʘʥʘʣʠʟʘ ʚʠʜʝ. ʆʪʯʸʪ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʢʚʦʟʥʦʡ ʢʘʣʴʢʫʣʷʮʠʠ, ʨʘʟʣʠʯʘʝʪʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʭʦʜʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʤ, ʯʪʦ ʦʙʦʙʱʘʝʪʩʷ ʦʥʘ ʥʝ ʧʦ ʢʦʥʝʯʥʦʤʫ 

ʧʝʨʝʜʝʣʫ, ʘ ʧʦ ʧʦʣʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʜʠʷʤ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʘʪʝʡ ʟʘʪʨʘʪ. ɻʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʨʘʟʤʝʨʳ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʢʚʦʟʥʦʡ ʢʘʣʴʢʫʣʷʮʠʠ, 

ʩʣʫʞʘʪ ʧʨʠʥʷʪʳʝ ʩʧʦʩʦʙʳ ʦʮʝʥʠʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʜʭʦʜ ʢ ʨʘʟʜʝʣʝʥʠʶ ʢʦʩʚʝʥʥʳʭ ʟʘʪʨʘʪ. 
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Abstract: intensive economic growth, rapid development of business activity, favorable 

external economic environment, growth of welfare of the population of the Republic of 

Kazakhstan open  to enterprises new opportunities, but at the same time  requires new great 

demands. For the enterprises of large and medium business introduction of a system of 

personnel management can become an important step in the way of realization of the purposes 

of the republic. Construction of effective system of personnel management allows to improve a 

control system of the enterprise at all levels and to increase efficiency of its activity. 

Keywords: personnel management, motivation, salary. 
 

ɺʃʀʗʅʀɽ ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʂʈʀɿʀʉɸ ʅɸ ʋʇʈɸɺʃɽʅʀɽ 

ʇɽʈʉʆʅɸʃʆʄ 

ʅʫʨʛʘʣʠ ɸ.ɻ. (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ)  
 

ʅʫʨʛʘʣʠ ɸʣʜʠʷʨ ɻʘʙʠʪʫʣʳ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʬʘʢʫʣʴʪʝʪ ʤʝʥʝʜʞʤʝʥʪʘ, 

ɸʣʤʘʪʳ ʄʝʥʝʜʞʤʝʥʪ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʠʥʪʝʥʩʠʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʥʲʶʥʢʪʫʨʘ, ʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʚ ʪʦ 
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ʞʝ ʚʨʝʤʷ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʙʦʣʴʰʠʝ ʧʦʪʨʝʙʥʦʩʪʠ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʢʨʫʧʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʙʠʟʥʝʩʘ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʰʘʛʦʤ ʥʘ 

ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʨʝʩʧʫʙʣʠʢʠ. ʇʦʩʪʨʦʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʠ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʤʦʪʠʚʘʮʠʷ, ʟʘʨʧʣʘʪʘ. 

 

The President of the Republic of Kazakhstan Nursultan Nazarbayev set the task of entry 

of Kazakhstan into number 50 of the most competitive countries of the world. According to 

the President, Kazakhstan can become economic and financial center of Central Asia. 

Achievement of this purpose is impossible without system and purposeful work of the 

enterprises of Kazakhstan on increase of personnel management and return from activity of 

the personnel. Performance improvement and the role of personnel management is an 

increasingly popular topic. Business pressures are ever-increasing and organizations are now 

required to become even more effective and efficient, execute better on business strategy, 

and do more with less in order to remain competitive. 

In modern conditions one of important bases of long-term advantages of the 

company is made by human resources, that is people, their labor morals, knowledge, 

skills and abilities, high qualification and aspiration to realization of goals, system of 

valuable orientations. Todayôs interests of organizational management are concentrated 

on rational use of the personnel. The new level of development of corporate 

management is reached by personnel management. 

Efficiency and quality of personnel management of employees in the conditions of 

market economy in Kazakhstan get more and more importance as a factor of development 

and competitiveness of the enterprise. Experience of the developed countries showed 

economic advantages of use of organizing, creative and intellectual potential of workers and 

employees. According to universities of Western Europe in such countries as the USA, 

France, Germany, Great Britain, Finland, Italy and Singapore the human resource is used by 

more than 70% enterprises. In Spain, Australia, Japan, Canada, the Czech Republic-no 

more than for 50% enterprises. The group with a low indicator (about 25%) of use of human 

resources includes Russia, Mongolia, Ukraine, China, Poland and Mexico. Despite the 

considerable achievements concerning methodology and methodical work in the field of 

personnel management of employees in the majority of the Kazakh organizations of small 

and medium business separation and discrepancy in performance of the main personnel 

functions is observed [1]. 

Personnel management continues to remain the weakest link in system of the enterprise. 

Heads concentrate their main attention on production management, finance, marketing while 

improvement of the major sphere-management of human resources- is still underestimated. 

The most difficult moment in a crisis situation for the enterprise is the loss of qualified 

personnel without which it is impossible to overcome crisis. Deduction of key employees 

becomes one of the main objectives of management at a crisis stage. However most heads of 

Kazakh enterprises pay attention to production management, marketing, finance, but they 

donôt improve the system of motivation of personnel.  

The problem is that in the conditions of surrounding instability and numerous dismissals 

of employees in all areas of economy the employees have been demotivated. So, the number 

of the unemployed in our country by December 2016 has made 5.1%. 

The material reward has crucial importance in a labor motivation, and itôs not only 

compensates the time, energy, intelligence which are spent by the worker in case of 

achievement of the objectives of the organization, but it shows weather the employee is 

appreciated and valued by the organization or not [2]. 

In the conditions of crisis the internal motivation of employees undergoes essential 

changes. The fear of dismissal or curtail of salary are the main problems for the employees. 

In this case the material stimulation of employees shall be built on the following principles: 
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1. In case of curtail of fixed part of the salary there should be a chance to earn money 

by variable parts such as achievement of certain necessary goals of the company, for 

example achievement of KPIs. Today more and more organizations pay salaries not for 

labor but for results. It is connected to the fact that the objectives reached by the workers 

motivate them to improve the quantitative and quality indicators of performance [3]. 

2. To make every employee know their duties and responsibilities that are connected to 

the main objectives and goals of the company. 

3. To explain to employees how their salaries are formed, they have to know how 

specifically they are paid for their work. They have to know precisely: they should follow 

some conditions to get a bonus, an award; how the salary is calculated; in what terms 

payments will be made. 

It is the fact that if the administration notices each manifestation of activity of workers 

and it encourages them, the activity of workers increases, they work more effectively, and 

the organization gets bigger profit. At the same time the system of material stimulation has 

to be favorable to both- the company and the employee [3]. 

4. To regulate and control the achievement of goals, it could be done by conducting 

reports or general meetings, etc. 

In general the system of material stimulation has to stimulate employees on performance 

of the objects set by the management of the company. 

Also psychological rules of effective motivation are rather known: the respect of the 

personality, sincerity, feedback, opportunities for growth, encouragement of group work and 

cooperation, not personal nature of punishments, the differentiated approach, etc. The choice 

of tools and rules in many respects is defined by organizational culture of the company, its 

size, the nature of business, a stage of life cycle [4]. 

Activity and energy of the head, creation and maintenance of fighting spirit of team 

during crisis are the major conditions for implementation of successful crisis management. 

Energy of fight for business, optimism, belief and consolidation is 30% of success, and it is 

possible, and it is more. Whether there will be people next to the leaders, or will they show 

loyalty and devotion to business, or they will keep belief in success ï depends on what 

management style will be chosen as the operating. 
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Abstract: in modern conditions the performance management of employees is very 

important process. It includes setting the objectives for a year, supervision of employees and 

their performance, whether they achieve these goals or not, supervision of their production 

behavior, and also regular feedback to the workers if they do it well and if they need any 

improvements. Considering the current practice of use of performance management in the 

companies, it is possible to claim that the biggest problem with its realization are those 

purposes and tasks which company tries to solve with its help. 

Keywords: performance management, KPI, human resource management, appraisal. 
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ʇɽʈʉʆʅɸʃɸ 

ʅʫʨʛʘʣʠ ɸ.ɻ. (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ)  
 

ʅʫʨʛʘʣʠ ɸʣʜʠʷʨ ɻʘʙʠʪʫʣʳ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʬʘʢʫʣʴʪʝʪ ʤʝʥʝʜʞʤʝʥʪʘ, 

ɸʣʤʘʪʳ ʄʝʥʝʜʞʤʝʥʪ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʦʪʨʫʜʥʠʢʦʚ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʥʘ ʛʦʜ, 

ʥʘʜʟʦʨ ʟʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʜʦʩʪʠʛʘʶʪ 

ʣʠ ʦʥʠ ʵʪʠʭ ʮʝʣʝʡ ʠʣʠ ʥʝʪ, ʢʦʥʪʨʦʣʴ ʟʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʘ ʪʘʢʞʝ 

ʨʝʛʫʣʷʨʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʨʘʙʦʯʠʤʠ, ʦʧʨʝʜʝʣʷʷ, ʜʝʣʘʶʪ ʣʠ ʦʥʠ ʵʪʦ ʭʦʨʦʰʦ ʠʣʠ ʞʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʫʣʫʯʰʝʥʠʷʭ. ʋʯʠʪʳʚʘʷ ʩʫʱʝʩʪʚʫʶʱʫʶ ʧʨʘʢʪʠʢʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʚ ʢʦʤʧʘʥʠʷʭ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʪʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ 

ʢʦʤʧʘʥʠʷ ʧʳʪʘʝʪʩʷ ʨʝʰʠʪʴ ʩ ʝʝ ʧʦʤʦʱʴʶ. 

Keywords: ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʂʇʕ, ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʦʮʝʥʢʘ. 

 

In the end of the year there is the formalized procedure of an appraisal when the head 

sums up the results of work of each subordinate in a year, estimating performance, 

production behavior, the worker's potential to growth or promotion with preservation of 

former level of a position and salary. The head holds personal meetings with each direct 

subordinate for discussion of concrete results of work and their marks, shows to the worker, 

in what area employee has to have more improvements and what s/he does well. 



 57  ǐ  European science ˉ 4(26) 

Certification in the form in which it exists in the majority of the organizations today ï 

procedure rather formal, which doesn't connected with daily activity. It doesn't allow the 

worker to see fully how s/he can increase efficiency of the work. Besides at many 

enterprises certification is carried out once in two-three years, and even once in five years. 

At present rates of development of new technologies and introductions of new 

administrative tools it is catastrophically rare! [1]. 

The control system of performance management exists in all largest world companies, 

moreover it is the main instrument of human resource management allowing using the 

potential of the human capital as much as possible. 

Interrelation of the performance management process with other procedures of HR 

processes. 

 - Description of activity / function and analysis of positions; 

 - Selection of the personnel; 

 - Training and development of the personnel; 

 - System of remunerations and compensations; 

 - System of information and legal support.  
 

 
 

Fig. 1. Interrelation of the performance management process with other procedures of HR processes 

[2]  
 

From the scheme of interaction of procedures of HR it is obvious that the main purpose 

of this process is a feedback which is necessary for maintenance of the current efficiency of 

activity at the set level. And any activity in the company is necessary for realization of the 

purposes and a task facing the company, the performance management has to act as a 

control device of the current strategy of the company. 

Considering the current practice of use of performance management in the companies, it 

is possible to claim that the biggest problem with its realization are those purposes and tasks 

which company tries to solve with its help. In most cases these objectives are as follows: 

 - To define if the results are successful or not; 

 - To establish degree of compliance of the employee to the position; 

 - To make the decision on amount of remuneration of the employee; 

 - To provide to the employee a feedback by results of his / her activity; 

 - To define need of training of the employee; 

 - To make the decision on opportunities of further promotion of the employee; 

 - To have all information if there is a need of firing of the employee [3]. 

Human resource management effectiveness is recognized as the most important single 

factor in differentiating organizational performance and achieving competitive advantage. A 

key component of this is the effectiveness of performance management, which is critical 

because it forms the hub of so many people related processes that drive performance, 

cultural and talent development, and engagement [4]. 
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The general idea connected with realization of this process, productive and effective for 

the organization, is that it is necessary to remove those organizational priorities about which 

it was told above. The performance management can be the extremely productive instrument 

of management of human resources, but for this purpose it should return the status of a 

control device and management of efficiency of realization of strategy of the company, 

without being exchanged for the purposes, less essential to the organization. Of course, you 

shouldn't forget and about them, but you shouldnôt try to solve all problems at the same time 

within one procedure! 
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Abstract: binning is a categorization process to transform a continuous variable into a 
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of the non-standard condition for a good binning algorithm. It is based on the construction 

of logistic regression model for the Weight of Evidence (WOE) values. The proposed method 
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ʇʈʆɺɽʈʂɸ ʂɸʏɽʉʊɺɸ ʇʈʆʎɽɼʋʈʓ ɹʀʅʅʀʅɻɸ 

ʄʘʩʣʸʥʢʦʚʘ ʄ.ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ʄʘʩʣʸʥʢʦʚʘ ʄʘʨʠʥʘ ɺʘʣʝʨʴʝʚʥʘ ï ʩʪʫʜʝʥʪ, 

ɼʝʧʘʨʪʘʤʝʥʪ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʙʠʥʥʠʥʛ ï ʵʪʦ ʧʨʦʮʝʩʩ ʢʘʪʝʛʦʨʠʟʘʮʠʠ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʘʟʙʠʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʛʨʫʧʧʳ, ʠʣʠ ʙʠʥʳ. ʆʥ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʨʝʜʠʪʥʦʤ ʩʢʦʨʠʥʛʝ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʜʥʦ ʠʟ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʙʠʥʥʠʥʛʘ. ʆʥʦ ʦʩʥʦʚʘʥʦ 

ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦ ʟʥʘʯʝʥʠʷʤ Weight of Evidence (WOE). 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʥʝʷʩʥʦ, ʚʳʜʝʣʷʪʴ ʣʠ 

ʙʠʥ ʩ ʧʨʦʧʫʱʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʠʣʠ ʥʝʪ. ʂ ʪʦʤʫ ʞʝ, ʦʥ ʣʝʛʢʦ 

ʨʝʘʣʠʟʫʝʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʥʥʠʥʛ, ʢʨʝʜʠʪʥʳʡ ʩʢʦʨʠʥʛ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ WOE ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʣʦʛʘʨʠʬʤ ʦʪʥʦʰʝʥʠʷ ʜʦʣʠ çʭʦʨʦʰʠʭè 

ʥʘʙʣʶʜʝʥʠʡ ʢ ʜʦʣʝ çʧʣʦʭʠʭè ʥʘʙʣʶʜʝʥʠʡ. ʇʦʜ çʭʦʨʦʰʠʤʠè ʠ çʧʣʦʭʠʤʠè 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʧʦʥʠʤʘʝʪʩʷ ʢʣʠʝʥʪ, ʢʦʪʦʨʳʡ ʥʝ ʩʪʘʣ ʠʣʠ ʩʪʘʣ ʜʝʬʦʣʪʥʳʤ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʨʷʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʢʘʞʜʦʛʦ ʙʠʥʘ. ʇʦʩʪʨʦʠʤ ʧʘʨʥʫʶ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʨʝʛʨʝʩʩʠʶ ʩ ʦʜʥʦʡ ʦʙʲʷʩʥʷʶʱʝʡ 

ʧʝʨʝʤʝʥʥʦʡ WOE(x): 

 

ʂʦʛʜʘ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ, 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʢ WOE, ʦʮʝʥʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦ ʤʝʪʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʷʚʥʦʤ ʚʠʜʝ: 

          (1) 

ʇʦʩʢʦʣʴʢʫ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʷʚʣʷʝʪʩʷ ʚʦʛʥʫʪʦʡ, ʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʘʢʩʠʤʫʤ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʘ ʟʥʘʯʠʪ ʠ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ [1]. ʉʬʦʨʤʫʣʠʨʫʝʤ ʧʨʘʚʠʣʦ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʙʠʥʥʠʥʛʘ. ʏʪʦʙʳ 

ʙʠʥʥʠʥʛ ʩʯʠʪʘʣʩʷ ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʦʮʝʥʢʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ, ʛʜʝ ʦʙʲʷʩʥʷʶʱʝʡ ʧʝʨʝʤʝʥʥʦʡ ʩʣʫʞʠʪ 

WOE ʧʝʨʝʤʝʥʥʦʡ x, ʘ ʦʙʲʷʩʥʷʝʤʦʡ ï ʧʝʨʝʤʝʥʥʘʷ y, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʝ ʠʣʠ 

0 ʠʣʠ 1, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʨʘʚʝʥʩʪʚʫ (1). 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʤʝʪʦʜʘ 

ʚʝʨʠʬʠʢʘʮʠʠ ʙʠʥʥʠʥʛʘ, ʧʦʧʳʪʘʝʤʩʷ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʦʡ 

ʦʪʥʦʰʝʥʠʶ ʩʩʫʜʳ ʢ ʚʝʣʠʯʠʥʝ ʟʘʣʦʛʘ (LTV, ʦʪ ʘʥʛʣ. Loan to Value): ʯʪʦ ʜʝʣʘʪʴ ʩ 

ʛʨʫʧʧʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ (1): 

;    

ɺʘʨʠʘʥʪ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʦʪʜʝʣʴʥʦ ʧʨʦʧʫʱʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʘʝʪ ʥʝʪʦʯʥʫʶ 

ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʦʚ. ɽʩʣʠ ʧʨʠʩʦʝʜʠʥʠʪʴ ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢ ʛʨʫʧʧʝ ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʝʬʦʣʪʦʚ, ʦʮʝʥʢʠ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ ʚ ʚʳʯʠʩʣʝʥʥʳʤʠ.  

ʀʪʘʢ, ʦʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ 

ʧʦ ʟʥʘʯʝʥʠʷʤ WOE ʧʦʣʝʟʝʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʥʥʠʥʛʘ ʠ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʤ 

ʥʘ ʧʨʘʢʪʠʢʝ.  
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Abstract: we need Creativity into classrooms because each time a language teacher enters a 

class, a silent experiment in hope and creativity is taking place: hope that the lesson will 

make a difference to at least one of its learners in some way; creativity in that teachers 

strive to give the lesson something of their own that goes beyond imitation or compliance. 

On this regard, this article is dedicated to provide readers a clear explanation of what is 

creative teaching, and why we need creativity inside the classrooms. 

Keywords: assignments, creativity, critical thinkers, encourage discussion. 
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1ʂʫʨʙʦʥʦʚʘ ʅʘʬʦʩʘʪ ʉʘʪʪʦʨ ʢʠʟʠ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʟʦʦʣʦʛʠʠ, 

ʊʝʨʤʝʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʝʨʤʝʟ;  
2ʂʫʨʙʦʥʦʚ ʅʘʚʨʫʟʙʝʢ ʉʘʪʪʦʨ ʫʛʣʠ ï ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʛʠʜ, 

ʂʦʥʩʘʣʪʠʥʛʦʚʳʡ ʮʝʥʪʨ ʋʟʙʝʢʪʫʨʠʟʤʘ, ʛ. ʊʘʰʢʝʥʪ;  
3ʍʫʜʦʡʤʫʨʦʜʦʚʘ ʍʫʨʨʠʷʪ ʄʫʭʠʜʜʠʥʦʚʥʘ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʬʠʣʦʣʦʛʠʠ, 

ʊʝʨʤʝʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʝʨʤʝʟ,  

ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʤʳ ʥʫʞʜʘʝʤʩʷ ʚ ʢʨʝʘʪʠʚʥʦʩʪʠ ʚ ʢʣʘʩʩʥʳʭ ʢʦʤʥʘʪʘʭ, ʧʦʪʦʤʫ ʯʪʦ 

ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʫʯʠʪʝʣʴ ʷʟʳʢʘ ʚʭʦʜʠʪ ʚ ʢʣʘʩʩ, ʧʨʦʠʩʭʦʜʠʪ ʤʦʣʯʘʣʠʚʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʥʘʜʝʞʜʝ ʠ ʪʚʦʨʯʝʩʪʚʝ: ʥʘʜʝʡʪʝʩʴ, ʯʪʦ ʫʨʦʢ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

ʠʟʤʝʥʠʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʦʛʦ ʠʟ ʫʯʝʥʠʢʦʚ; ʪʚʦʨʯʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʫʯʠʪʝʣʷ 

ʩʪʨʝʤʷʪʩʷ ʜʘʪʴ ʥʘ ʫʨʦʢʝ ʯʪʦ-ʪʦ ʩʚʦʝ, ʯʪʦ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʠʤʠʪʘʮʠʠ ʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʦʤʫ, ʯʪʦʙʳ ʜʘʪʴ 

ʯʠʪʘʪʝʣʷʤ ʯʝʪʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʢʨʝʘʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʠ ʧʦʯʝʤʫ ʥʘʤ 

ʥʫʞʥʘ ʢʨʝʘʪʠʚʥʦʩʪʴ ʚʥʫʪʨʠ ʢʣʘʩʩʥʳʭ ʢʦʤʥʘʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʟʥʘʯʝʥʠʷ, ʢʨʝʘʪʠʚʥʦʩʪʴ, ʢʨʠʪʠʯʝʩʢʠʝ ʤʳʩʣʠʪʝʣʠ, ʧʦʦʱʨʷʪʴ 

ʜʠʩʢʫʩʩʠʶ. 

 

Development in thinking requires a gradual process requiring plateaus of learning and 

just plain hard work. It is not possible to become an excellent thinker simply because one 

wills it. Changing one`s habits of thought is a long-range project, happening over years, not 

weeks or months. The essential traits of a critical thinker require an extended period of 
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development. How, then, can we develop as critical thinkers? How can we help ourselves 

and our students to practice better thinking in everyday life? 

Critical thinking is a set of skills or abilities that you can develop over time. It doesn't 

necessarily have to be negative, but is about developing your own conclusions based on 

evidence. It's the process of gathering information about something, and then thinking about 

it and coming up with your own views. Words that are associated with critical thinking 

include: analysis, evaluation, comparison, making judgments, drawing inferences, problem 

solving, developing an argument. 

Sir Ken Robinson, PhD, and an internationally recognized leader in the development 

of creativity, innovation and human resources, states that rather than nurture and 

enhance creativity, the current educational system actually stifles it. In his many books, 

papers, and lectures, he states that the system is based on the intellectual culture of the 

enlightenment, and the industrial revolution. The need for trained workers to work in 

factories became a driving force behind public education, a system based on production 

lines, the ringing of bells, and educating kids in batches by age rather than skills and 

abilities. In other words, it is a system based on conformity, a system that believes in 

one right way or answer for every problem. But environments that enforce conformity 

destroy creativity, according to Robinson [1, p. 96]. 

In his popular TED talk, Ken Robinson made the powerful point that most of the 

students doing work in your classrooms today will be entering a job force that none of 

you can visualize. Academia has started to embrace providing courses in creativity. 

Many of the biggest and most successful businesses in the world now practice the 20% 

rule ï the commitment to allowing employees to devote 20% of their work time to 

thinking creatively and exploring new ideas. But this trend toward valuing creativity 

goes beyond the big tech companies that have long treated ñinnovationò as a buzzword. 

A 2010 survey of over 1,500 executives found that creativity is valued as the most 

important business skill in the modern world. 

Compiling and assimilating a large amount of creativity research in his book, 

ñCreativity, Theories and Themes: Research, Development, and Practice,ò Runco explains 

that within the current system, setting up an unconventional classroom of 30 to 40 kids in 

order to breed creativity remains a challenge. Teachers cannot possibly teach within 

situations where nonconformity breaks all boundaries, where completely unstructured 

classrooms lead to chaos. 

However research also suggests that although teachers say they support creativity and its 

eccentricities, in reality they do not. They strongly prefer students who are highly 

conformist, who are punctual, complete all assignments, and politely follow the norms. 

Runco cites research that teachers across all cultures view the behaviors and personality 

traits of creative children unfavorably. And the traits of these children are completely 

opposite those of the ñidealò student. 

Runco suggests a solution: A balance between the traditional, highly structured 

classroom environment, and one that fosters creativity - in other words, a compromise. He 

states that an intermediate level of openness and unstructured situations might add enough 

opportunities for creativityôs requirements of self-expression and autonomy. Some tasks 

require more structure, for example, and others less so. Those activities or projects requiring 

less could be optimized for more creative thinking. Runco cites research conducted during 

the 1980s that children in less formal and ñintermediately structuredò types of classrooms 

scored higher on divergent thinking skills than those in more formal classrooms [2, p. 103]. 

However, given the current climate for higher test scores (the one right answer) and 

more standards, teachers already feel overwhelmed. Some experts trying to marry the 

concept of higher test scores and creativity suggest taking current teaching methods and 

integrating creative teaching methods. 

Creativity is no longer seen as just being for artists and musicians (not that that 

view was ever accurate). It is a crucial skill for everybody to master 



 63  ǐ  European science ˉ 4(26) 

Ways to Bring More Creativity Into the Cl assroom 

Introducing more creativity into your classroom and assignments does not have to make 

your job harder. It can actually make it a lot more interesting. Having to go home to a stack 

of dull papers to grade was never anyoneôs favorite part of teaching. Giving assignments 

that require more creativity will likely result in more engaging work for your students, and a 

more entertaining grading process for you. 

- Do not limit assignments to one format 

You can provide them the subject to cover, but give them some freedom in how they 

complete it. Some students will get more out of creating a video or drawing a comic strip 

than writing a paper. Even better, have them mix and match formats. Your students could 

analyze a relevant film by creating a podcast about it. They could collect famous images that 

represent important themes and make a short video that discusses their common relevance. 

When you start allowing more formats in the way students create and learn, they will have 

more opportunities to engage with the work they do and will become more invested in it. 

- Set time aside for creativity 

Take a cue from the 20% rule practiced by businesses. Work a ñgenius hourò into the 

school day. The amount of time is really up to you, but deciding to devote time to encouraging 

your students to explore new ideas and be creative can pay off. You can provide them with 

some tools to enable their creativity ï crayons, clay, notebooks, iPads, or even just access to 

the library or internet (within reason). They can choose to create, or they can choose to do 

some digging into a subject of interest to them. Encourage collaboration in these times, but do 

not force it. Allowing students the chance to follow their own interests and passions is the 

whole point and they should be given some leeway in what that looks like. 

- Use tech to broaden your idea of assignments 

Tech literacy is almost as important to succeeding in the world today as creativity. And 

conveniently the two go hand in hand. You can teach students about geography alongside 

history, literature, or any numbers of other subjects by having them map out a road trip in 

Google Maps. You can teach students how to make new contacts, conduct interviews, and 

turn what they learn from their interviews into a well-researched paper by making use of 

Google Hangouts or Skype. Students can take more ownership over their work by keeping a 

blog or making their own educational videos on their smartphones. And they can work more 

collaboratively with the help of social media. 

While all of these ideas teach students skills that will benefit them in finding jobs later in 

life, that is far from all they accomplish. They make them better learners, better thinkers, 

and give them more incentive to care about the work they do. 

- Introduce unconventional learning materials into class 

Have you ever seen a student excited when you assigned a chapter in a textbook? How 

about if you assigned TED Talks instead? Or educational (and entertaining) podcasts like 

Radiolab and StarTalk? Many of the people creating a lot of the entertaining pop culture out 

there have embraced the boredom that pop culture used to shun. As a result, teachers have a 

ton of options for bringing more interesting and cool explorations of educational subjects 

into their classrooms. 

- Encourage discussion 

Debates get kids involved and actively engaged with the topics theyôre discussing. The 

Socratic seminar method provides a lot of different benefits: 

1. It gets students thinking more critically about the material. 

2. It helps them learn to better communicate their ideas and opinions. 

3. It challenges them to listen to other studentsô opinions and think critically about their 
contributions and ideas. 

4. It gives them the opportunity to challenge each other intelligently and build off of 

each otherôs ideas. 
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Obviously, finding ways to get your students to be more creative requires some 

creativity on your part too. Every invention, both practical and whimsical, was the product 

of creativity. The car you drive, the clothes you wear, the music you hear, some television 

shows you watch, the books you have read, medicines that have cured your illsðall these 

came from a creative mind, someone who could take existing information and knowledge 

and tweak it slightly to make something totally new and original. 
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Abstract: the article analyzes the political communication of the Volgograd Regional Duma on 

the example of legislative acts. The advent of the era of the information society means the 

emergence of new conditions of state policy, where information is given the most important 

significance. Information begins to act as a kind of capital that can be converted into key 

political positions, and in the conditions of modern society, this property of information is of 

particular value. Political communication is becoming an essential condition for the security of 

the ruling elites, which determines their increased attention to information exchange. 

Keywords: political communication, parliament, the Volgograd Regional Duma, mass media. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ ʥʘ ʧʨʠʤʝʨʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ. ʅʘʩʪʫʧʣʝʥʠʝ ʵʨʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʦʟʥʘʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʫʩʣʦʚʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʜʘʝʪʩʷ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʷ ʥʘʯʠʥʘʝʪ 

ʚʳʩʪʫʧʘʪʴ ʩʚʦʝʦʙʨʘʟʥʳʤ ʢʘʧʠʪʘʣʦʤ, ʩʧʦʩʦʙʥʳʤ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴʩʷ ʚ ʢʣʶʯʝʚʳʝ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʜʘʥʥʦʝ ʩʚʦʡʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙʣʘʜʘʝʪ ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʴʶ. ʇʦʣʠʪʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʘʚʷʱʠʭ ʵʣʠʪ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʤʝʥʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʪʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʧʘʨʣʘʤʝʥʪ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʥʘʷ 

ɼʫʤʘ, ʉʄʀ. 

 

ʅʘʩʪʫʧʣʝʥʠʝ ʵʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʦʟʥʘʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʫʩʣʦʚʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʜʘʝʪʩʷ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ. 

ʀʥʬʦʨʤʘʮʠʷ ʥʘʯʠʥʘʝʪ ʚʳʩʪʫʧʘʪʴ ʩʚʦʝʦʙʨʘʟʥʳʤ ʢʘʧʠʪʘʣʦʤ, ʩʧʦʩʦʙʥʳʤ 

ʢʦʥʚʝʨʪʠʨʦʚʘʪʴʩʷ ʚ ʢʣʶʯʝʚʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʜʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦʙʣʘʜʘʝʪ ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʴʶ. ʇʦʣʠʪʠʯʝʩʢʘʷ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʘʚʷʱʠʭ ʵʣʠʪ, ʯʪʦ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʤʝʥʫ.  

ʇʦʣʠʪʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʢʘʢ ʧʦʜʯʝʨʢʠʚʘʣ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʦʣʠʪʦʣʦʛ ʃ. ʇʘʡ ʚ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ çʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ ʦʜʥʦʩʪʦʨʦʥʥʶʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚ ʦʪ 
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ʵʣʠʪ ʢ ʤʘʩʩʝ, ʘ ʚʝʩʴ ʜʠʘʧʘʟʦʥ ʥʝʬʦʨʤʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʙʱʝʩʪʚʝ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʘʤʦʝ ʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʠʪʠʢʫè [1]. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʜʠʘʣʦʛ ʚʣʘʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʙʱʝʩʪʚʘ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ 

ʣʝʛʠʪʠʤʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʪʨʦʶ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʟʘʥʠʤʘʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʚʣʘʩʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʙʣʠʞʝ ʢ ʵʣʝʢʪʦʨʘʪʫ, ʯʝʤ ʬʝʜʝʨʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʠ ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ.  

ɺ 2009 ʛʦʜʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʦʡ ʙʳʣ ʧʨʠʥʷʪ ʟʘʢʦʥ çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷè [2], ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʢʨʳʪʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʟʘʢʦʥʫ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ: 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ.  

ɺʘʞʥʦʩʪʴ ʧʘʨʣʘʤʝʥʪʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʪʝʤ, ʯʪʦ ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʧʘʨʣʘʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʘʭ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʚʩʝʭ ʛʨʘʞʜʘʥ. ɺʦ-ʚʪʦʨʳʭ, 

ʦʜʥʦʡ ʠʟ ʨʦʜʦʚʳʭ ʯʝʨʪ ʧʘʨʣʘʤʝʥʪʘʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʘʨʦʜʥʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ, ʠ ʚ 

ʵʪʦʤ ʩʤʳʩʣʝ ʧʘʨʣʘʤʝʥʪʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʥʝʥʠʡ ʦʙʱʝʩʪʚʘ ʧʦ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʚʦʧʨʦʩʘʤ. ɺ-ʪʨʝʪʴʠʭ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʧʘʨʣʘʤʝʥʪ ʷʚʣʷʝʪʩʷ ʝʜʚʘ ʣʠ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʠʥʥʦ ʧʫʙʣʠʯʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʚʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʧʫʙʣʠʯʥʦʩʪʴʶ 

ʧʦʥʠʤʘʝʪʩʷ ʦʪʢʨʳʪʦʩʪʴ ʦʙʩʫʞʜʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʣʘʩʪʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʝʡ çʀʥʬʦʤʝʪʨè, ʩʘʡʪ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ ʚ 2016 ʛʦʜʫ ʟʘʥʷʣ 6 ʤʝʩʪʦ ʠʟ 85 ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʦʪʢʨʳʪʦʩʪʠ [3]. ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʩʪʦʷʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʫʜʠʪʘ ʦʪʢʨʳʪʦʩʪʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʘʨʣʘʤʝʥʪʦʚ: 

- ʩʦʙʣʶʜʘʶʪ ʣʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʤʝʱʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ; 

- ʦʩʚʝʱʘʶʪ ʣʠ ʦʥʠ ʧʨʦʮʝʩʩ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʢʘʢʠʝ ʢʘʪʝʛʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʩʘʡʪʘʭ ʘʢʪʠʚʥʝʝ ʚʩʝʛʦ, ʘ ʢʘʢʠʝ ï 

ʥʘʦʙʦʨʦʪ; 

- ʨʘʟʤʝʱʘʶʪ ʣʠ ʧʘʨʣʘʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʶ ʚ ʬʦʨʤʝ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ [4]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʟʘʷʚʣʷʶʪ ʦ 

ʩʚʦʝʡ ʦʪʢʨʳʪʦʩʪʠ ʧʝʨʝʜ ʛʨʘʞʜʘʥʘʤʠ, ʜʣʷ ʯʝʛʦ ʚ ʥʠʭ ʦʙʨʘʟʫʶʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ 

ʩʚʷʟʷʤ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. ʌʫʥʢʮʠʠ ʜʘʥʥʳʭ ʩʣʫʞʙ ʠ ʦʪʜʝʣʦʚ ʫʪʚʝʨʞʜʘʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ ʦ ʩʣʫʞʙʘʭ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʚʣʘʩʪʥʳʭ 

ʩʪʨʫʢʪʫʨ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [5, ʩ. 211].  

ɺʘʞʥʦ ʠʤʝʪʴ ʧʨʦʜʫʤʘʥʥʳʡ, ʦʪʣʘʞʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ 

ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ ʉʄʀ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʢʦʤʧʣʝʢʩʥʫʶ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʪʨʘʪʝʛʠʶ. ʀʤʠʜʞ ʧʘʨʣʘʤʝʥʪʘ ʢʘʢ ʠʥʩʪʠʪʫʪʘ ʚʣʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ, ʦʪ ʩʦʟʜʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʜʝʧʫʪʘʪʩʢʦʡ ʨʘʙʦʪʳ. ʅʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʜʘʥʥʘʷ 

ʩʭʝʤʘ, ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʧʘʨʣʘʤʝʥʪʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʪʜʝʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ 

ʩʝʢʪʦʨʘ: ʠʥʬʦʨʤʘʮʠʠ ʠ ʘʥʘʣʠʪʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʩʩ-ʩʣʫʞʙʳ [6].  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʘ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

- ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʪʠʢʘ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʘʨʪʠʷʤʠ, ʉʄʀ ʠ ʦʨʛʘʥʘʤʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; 

- ʨʝʘʣʠʟʘʮʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʤʝʜʠʘʧʨʦʝʢʪʦʚ; 
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- ʨʘʟʨʘʙʦʪʢʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ, ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ï 

ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʧʦʣʥʦʛʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʮʠʢʣʘ ʧʦ ʩʚʷʟʷʤ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. ɺʥʘʯʘʣʝ ï ʤʦʥʠʪʦʨʠʥʛ 

ʩʠʪʫʘʮʠʠ ʠ ʜʦʥʝʩʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʜʝʧʫʪʘʪʦʚ. ɼʝʧʫʪʘʪʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʥʦʩʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʳ ʦʙʣʘʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʮʝʣʝʚʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʠʥʠʤʘʶʪ ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʆʪʜʝʣ ʠʥʬʦʨʤʠʨʫʝʪ ʦʙ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥ ʯʝʨʝʟ 

ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʠ ʉʄʀ, ʪʝʤ ʩʘʤʳʤ ʩʪʠʤʫʣʠʨʫʷ ʠʭ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ ʜʝʧʫʪʘʪʘʤʠ.  

ʈʝʛʠʦʥʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè [7], ʧʨʠʥʷʪʳʡ 17 ʠʶʥʷ 2010 ʛʦʜʘ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʫʙʣʠʢʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʉʄʀ; ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ 

ʜʦʢʫʤʝʥʪʘʤ ʠ ʤʘʪʝʨʠʘʣʘʤ, ʢʘʢ ʧʦ ʧʠʩʴʤʝʥʥʳʤ ʟʘʧʨʦʩʘʤ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʠ ʯʝʨʝʟ 

ʩʘʡʪ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʫʙʣʠʢʫʶʪʩʷ ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʠʥʪʝʨʚʴʶ ʥʘ 

ʘʢʪʫʘʣʴʥʳʝ ʪʝʤʳ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʝʧʫʪʘʪʳ ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʚʳʩʪʫʧʘʶʪ ʥʘ 

ʪʝʣʝ- ʠ ʨʘʜʠʦʧʨʦʛʨʘʤʤʘʭ ʧʦ ʚʦʧʨʦʩʘʤ, ʠʤʝʶʱʠʤ ʦʙʱʝʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ 

ʵʣʝʢʪʦʨʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʛʨʘʞʜʘʥ, ʩ ʠʭ ʧʦʣʠʪʠʯʝʩʢʠʤ ʩʦʟʥʘʥʠʝʤ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʦʡ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ 

ʫʩʪʘʥʦʚʢʠ ʩʚʦʠʭ ʩʦʛʨʘʞʜʘʥ ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʦʣʠʪʠʯʝʩʢʠʤ ʩʫʙʲʝʢʪʘʤ. 

ʇʦʵʪʦʤʫ ʉʄʀ - ʵʪʦ ʠ ʧʦʩʨʝʜʥʠʢ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʜʠʘʣʦʛʘ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʚʣʠʷʥʠʷ ʥʘ ʝʝ ʠʥʪʝʨʝʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʤʘʥʠʧʫʣʷʮʠʡ ʠ ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʤʘʩʩʦʚʦʝ ʩʦʟʥʘʥʠʝ - ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʩʚʷʟʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʘʷʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ - ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʚʣʘʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʦʙʱʝʩʪʚʘ.  
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