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Ь    

 

ь ь . ϡϴ Ϸ ϸ  ϸ ϼ  ϻ ϼ Ϲ ϼ  ϴ Ͼ ϶ ϴ϶ ϴ ϼ-
ϻϴ  ϵ ϻ Ϲ - Ϲ ϶ є ϴ϶ ϴ ϼϻϴ  ϶ϼ Ϲ  Ͼ  Ͼ Ͻ ϴ϶Ͽ  Ϲ -

ϴϿ   ϹϺϴ  ϶ ϸ ϶ ϸ ϼ  ϴ Ͻ ϼ  ϼ Ϲ  (Іϥ). ϦϴϾ  ϼ Ϲ ϼ ϶ ϸ  ϸ  
Ͼ Ϲ Ϸ  ϼ  Іϥ – Іϥ ϴ϶Ͽ  Ϲ ϴϿ  (HRMS). ϣ ϼϻ ϴ Ϲ  ϴ Ϲ ϹϿ Ͼ -
Ͼ Ͻ HMRS ϴ ϸϴ ϼϻ ϶ϴ   ϶ ϸ ϶ ϸϴ  ϶ ϼ  ϵϿϼ϶  Ϲ ϶ 

ϴ϶Ͽ  Ϲ ϴϿ  ϴ ϸ ϼє ϶ , ϶ϼ Ϸϴ  ϴ ϼ϶ - ϴ϶ ϶  ϵϴϻϼ ϴ 
ϼ ϼ ϴ  ϵ ϸ ϶ϼ ϴ ϼ  Іϥ ϴ϶Ͽ  ϸ ϼє ϶ϴ ϼ. 

ϛϴ ϴϻ ϻ ϴ  ϶ϴϷ  ϼϸ Ͽ  ϶ϼ Ϲ  ϵϿϹ  ϻ Ϲ Ϲ  Ϲ ϸ Ͼ ϼ϶-
ϼ  ϶ϼ ϴ ,  ϶ϼ ϼϾϴ  ϶ ϴ Ͽ ϸ Ͼ Ϲ ϴ Ϲϻϸϴ  Ͼ϶ϴϿ Ͼ ϶ϴ Ϸ  ϶ϼ ϵ ϼ Ϸ  
Ϲ ϴϿ  ϴ ϻϵ Ͽ Ϲ  Ϲ ϹϾ ϼ϶  ϶ϼϾ ϼ ϴ  ϴ  ϶ϼϾ ϴ϶ ϶ ϸ ϼє -

϶ϴ. ϖϼ Ϲ  є  ϵϿϹ ϼ Ϲϵ є ϶ Ϲ  ϶ϼ  ϸϹϿϹϽ, Ϲ ϸ ϶ ϴ Ͼ -
ϴϿ ϼ  ϻϴϸϴ  HMRS, Ͼ  ϸ ϻ϶ Ͽ  ϴ϶ ϴ ϼϻ ϶ϴ ϼ ϶ϼ Ϲ  ϻϴϸϴ  ϼ Ϸ  
ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ , ϴ ϴ Ϲ: ϵϿ Ͼ, Ͼ Ͽ , ϴ ϴϿ ϻ ϴ  Ϲ ϴϿ  ϴ 

϶ϴ  ϻ ϼ ϴ  ϶ϼϾ ϴ϶ ϶ ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ . 
ϣ ϵϿϹ ϴ  ϻ ϵϾϼ ϸϹϿϹϽ ϴ Ϲ ϸ ϶, Ͼ  ϴ ϴϾ Ϲ ϼϻ  Ͼϴϻ ϼϾϼ Ϲ ϹϾ-

ϼ϶  ϻϴ ϶ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ , ϼ ϶ Ϲ  ϴ Ͼ ϶  ϴ  
Ϥ.Ϡ. ϕϴє϶ Ͼ Ϸ , ϕ.Ϣ. Ϡ ϴ, ϲ.ϗ. ϗ ϼϷ 'є϶ϴ, ϗ.І. Ϧϼ ϶  ϴ ϼ  ϶ Ϲ ϼ . ϣ -
ϵϿϹ ϴ  ϶ Ϲ  Іϥ ϴ ІϦ ( ϴ Ͻ ϼ  Ϲ Ͽ Ϸ Ͻ) ϴ϶Ͽ  ϸ ϼє ϶ϴ ϼ 
ϴ  Ϲ ϴ ϼ ϸ  ϻ Ϲ Ϲ  Ϲ ϸ Ͼ ϼ϶ ϼ  ϶ϼ ϴ , Ͼ  ϶ϼ ϼϾϴ  ϶ ϴ Ͽ ϸ Ͼ 
Ϲ ϴ Ϲϻϸϴ  Ͼ϶ϴϿ Ͼ ϶ϴ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ, ϼ ϶ Ϲ ϴ ϶ϹϿϼϾϴ Ͼ Ͽ -

Ͼ  ϸ Ͽ ϸϺϹ , Ϲ Ϲϸ Ͼϼ  Ϻ ϴ ϶ϼϸ Ͽϼ ϼ ϵ ϼ Ϲ ϴϿ ϶ Ͼ ϴ Ͻ SAP, 

Oracle, Microsoft, IFS. ϖ ϧϾ ϴ  ϵϿϹ  ϶ Ϲ  Іϥ ϴ ІϦ ϴ϶Ͽ  ϸ ϼє -
϶ϴ ϼ ϴ  Ϲ ϴ ϼ ϼ ϶ Ϲ  ϴ  ϴϾϼ  Ϲ ϼ  Ͼ Ϣ.ϔ. ϣϴ϶Ͽ ϶, ϖ.Ϡ. ϟϹ϶ϼϾ , 

Ϣ.Є. ϨϹϸ ϶ϼ , ϡ.ϖ. ϦϾϴ Ͼ, ϥ.ϗ. ϔ Ͼ, Ϡ.Ϙ. ϗ ϸϿϹ϶ ϾϼϽ ϴ . 
ϣϹ Ϲ϶ϴϺ ϴ ϵ Ͽ  ϴ ϼ  HRMS є ϶ϴ ϴ ϴ ϶ϹϸϹ  ϻ϶  ϴ ϸ ϶ ϸ-

Ͼ ϶  ϸ Ͼ Ϲ ϴ  ϸ  ϴ  ϴ ϶ ϼϾ ϶ ϸ ϼє ϶ϴ, ϴϿϹ Ϲ ϶  ϼ Ϲ ϼ ϴ϶-
Ͽ  Ϲ ϴϿ  ϸ ϻ϶ Ͽ  Ͼ Ͽ ϶ϴ ϼ Ϲ ϹϾ ϼ϶  ϶ϼϾ ϼ ϴ  ϴ  ϶ϼ-

ϵ ϼ Ϸ  Ϲ ϴϿ . Ϧ  ϻ ϵϾϴ ϸϹϿϹϽ, Ϲ ϸ  ϴ ϴ Ͻ  Ϲ Ͽ Ϸ  
ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ є ϴϾ ϴϿ  ϴ Ͼ ϶ -

ϼϾϿϴϸ  ϻϴϸϴ Ϲ , Ͼ Ͽ Ͼϼ ϺϿϼ϶  ϶ϼϻ ϴ Ϲ  ϴ  ϶ϼϾ ϴ϶  ϴ -
϶ϴ  ϻ ϼ Ϸ  ϴ  ϸ ϻ϶ Ͽϼ   ϻ Ϲ ϼ ϼ   ϴ Ϲ ϹϸϾ ϶ϴ  ϶ϼ ϴ ϼ, Ͼ  
϶ϼϾϿϼϾϴ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶ ϶ ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ .  

'я     , , . Ϙ Ͽ ϸϺϹ , 
Ϲϸ ϴ϶ϿϹ  ϶ Ͻ ϵ , ϶ ϸϼϿϼ  ϴ϶  ϴ Ͼϴ Ϲϸ  ϴ Ͻ ϼ  ϴ϶-

Ͽ ϼ  ϼ Ϲ  ϩϴ Ͼ ϶ Ͼ Ϸ  ϴ ϴϿ Ϸ  ϶Ϲ ϼ Ϲ  ϴϸ ϹϿϹϾ Ͼϼ (ϩϡϧϤϙ) 
϶ ϴ Ͼϴ  ϸϹ Ϻϵ ϸϺϹ  Ϲ ϼ «ϦϹ , Ϲ ϸϼ  ϸϹϿ  ϴ϶Ͽ  Ϻϼ є϶ϼ  ϼϾ-
Ͽ  ϹϿϹϾ ϴϿ ϼ  ϴ Ͻ ϼ  Ϲ Ϲϸ ϶ϼ  ϹϷ ϴϿ ϼ  -ϹϾ ϼ  

ϵ'єϾ ϶» (№ ϘϤ 0115U002430)  Ͼ  ϶ϼϾ ϴ϶ . 

  я я. ϠϹ  ϵ ϼ є ϻ Ϲ Ϲ  ϼ  ϴ Ϲ-
ϹϸϾ ϶ϴ ϼ  ϶ϼ ϴ ,  ϶ϼϾϿϼϾϴ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ Ϲ Ͻ-
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 ϸ Ͽ  Ͽ  ϸ϶ϼ Ϲ  ϸ Ͼ ϼ϶  ϶ϼϾ ϴ  ϵ  ϻ ϼ Ϸ  
ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ.  

ϣ ϴ϶ϿϹ ϴ Ϲ ϴ Ϲ Ϲϸϵϴ ϴє ϶ϼ Ϲ  ϴϾϼ  ϻϴ϶ϸϴ : 

– ϴ ϴϿ ϻ ϵϿϼ϶ ϹϽ ϸϹϿϹϽ, Ϲ ϸ ϶ ϴ ϴ Ͻ ϼ  ϼ Ϲ  ϴ϶Ͽ  
Ϲ ϴϿ  ϴ ϶ ϼ  ϸ ϸ ϶ ϸ  ϴ϶ ϴ ϼϻϴ  Ϸ  ϶ϼϸ  ϴ϶Ͽ ; 

– ϻ ϵϾϴ ϴ Ϲ ϴ ϼ  ϸϹϿ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ 
Ϲ ϴϿ; 

– ϻ ϵϾϴ ϴ Ϲ ϴ ϼ  ϸϹϿ  ϶ϴ  ϻ ϼ ϴ ϴ Ϲ ϶ Ϸ  ϴ  
϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ Ͽ ; 

– ϻ ϵϾϴ ϴ Ϲ ϴ ϼ  ϸϹϿ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ; 
– ϻ ϵϾϴ Ϲ ϸ  ϶ϴ  ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ; 
– ϻ ϵϾϴ ϼϾϿϴϸ  ϴ Ͻ  Ϲ Ͽ Ϸ  ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ-

Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ; 
– ϴϾ ϼ ϴ ϴ ϵϴ  ϼ ϴ ϼ  Ϲ  ϶ ϸ  ϴ϶Ͽ  ϶ϼ ϵ ϼ ϼ  Ϲ -

ϴϿ  ϸ ϼє ϶ϴ. 
’є  ϸ Ͽ ϸϺϹ  – Ϲ ϼ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  -

ϸ ϼє ϶ϴ.  

 ϸ Ͽ ϸϺϹ  – ϴ Ϲ ϴ ϼ  ϸϹϿ  ϴ Ϲ ϸϼ ϶ϴ  ϻ ϼ ϴ-
 ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϴ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶ ϶ ϸ ϼє ϶ϴ.  

 я. ϧ Ϲ  ϸϼ Ϲ ϴ Ͻ Ϸ  ϸ Ͽ ϸϺϹ  ϻϴ ϶ ϶ϴϿϼ-
: Ϲ ϸϼ ϼ Ϲ Ϸ  ϴ ϴϿ ϻ  – ϸϿ  ϶ϼϻ ϴ Ϲ  ϶ ϼ  ϵϿϼ϶ ϹϽ Ϲ  

ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ; Ϲ  Ϻϼ , ϴ Ϲ ϴ ϼ ϼϽ ϴ ϴ ϴ  -
ϹϷ -ϸϼ Ϲ Ϲ ϴϿ Ϸ  ϸϹϿ ϶ϴ  ϹϿ Ͻ ϼ  Ϲ ϶ – ϸϿ  ϻ ϵϾϼ ϴ Ϲ ϴ-
ϼ ϼ  ϸϹϿϹϽ ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϲ ϴϿ, ϶ϼϻ ϴ Ϲ  
ϴ  ϶ ϵ ϼϾϴ ϴ ϶ϼ Ϲ  Ͼ ϴϿ ϼ  ϻϴϸϴ  Ͼϼ ϻ ϼ ϴ ϴ Ϲ ϶ 
ϴ  ϶ ϵ ϼϾϴ ϼ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ ; Ϲ ϸϼ ϶ϼ Ϲ  ϻϴϸϴ  

ϾϿϴ ϼ Ͼϴ  – ϸϿ  ϻ ϵϾϼ Ϲ ϸ  ϶ϴ  ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ -
ϴϿ ; Ϲ ϸϼ Ͼ Ϸ  ϴ ϵ'єϾ Ϸ  ϶ ϻ ϴϿ Ϸ  ϸϹϿ ϶ϴ  – ϸϿ  ϻ ϵϾϼ 

ϹϿϹ Ϲ ϶ ϴ Ͻ  ϼ Ϲ ϼ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ -
ϼє ϶ϴ. 

   ь . Ϣ ϶  Ϲϻ Ͽ ϴ ϼ, Ͼ  ϶ϼϻ ϴ ϴ  
ϴ Ͼ ϶  ϶ϼϻ  ϸϼ Ϲ ϴ Ͻ  ϵ ϼ: 

) ш : 

– ϻ ϵϿϹ  ϴ Ϲ ϴ ϼ  ϸϹϿ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ,  ϶ ϴ ϶ є 

ϴ Ͼ ϶ϼϽ ϴ  ϶ϼϾ ϴ϶ ϶, ϻ  Ϸ  ϴ  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ-
 ϸ Ͽ  ϴ ϴ Ͽ ϸϾϼ, Ͼ  ϶ϼ ϼϾϴ  ϶ Ϲϻ Ͽ ϴ  ϸ  ϷϹ Ϲ ϷϹ ϼ  ϼ ϼϾ ϶ ϴ 

Ϲ ϴϿ,  ϸ ϻ϶ Ͽ є Ͼ Ͽ Ͼ  ϼ ϼ ϴ  ϶ϼϾ ϴ϶ ϶ ϴ ϻ ϼ Ϸ  ϴ   ϻ Ϲ-
ϼ ϼ ϶ϼ ϴ ϼ Ϲ Ϲϻ Ϲ ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϼ Ͽϴ ϶ϴ  Ϲ-

ϹϿ Ͼ  ϵ  ϸ ϼє ϶ϴ ϴ ϸ ϻ϶ Ͽ є ϻϴ ϵϴ ϼ ϻϴ ϶ϴ  ϴ Ͻ  Ϲ -
Ͽ Ϸ  ϹϴϿ ϻ ϶ϴ ϼ Ͼ  ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ; 

) : 

– ϴ Ϲ ϴ ϼ  ϸϹϿ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϲ ϴϿ, 
Ͼϴ, ϴ ϶ ϸ  ϶ ϸ ϼ , ϶ ϴ ϶ є ϶ Ͽϼ϶ ϷϹ Ϲ ϷϹ ϼ  Ͼ ϸϿϼ϶ϼ  ϶ϼ ϵ ϼ ϼ  
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ϼ ϼϾ ϶ ϴ ϶ϼϾ ϴ϶ ϶  ϸ ϻ϶ Ͽ є Ϸϴ ϻ ϶ϴ ϼ ϻϵ , ϵ ϵϾ   ϶ ϸ ϵ ϴϺϹ  -
ϴ   ϹϽ ϶ Ͽϼ϶ ϴ ϶ ϵ ϼϾ ϶ ϸ ϼє ϶ϴ ϴ ϹϴϿ ϻ ϶ϴ ϼ Ͼ  ϵϿ Ͼ  
ϼ ϼϾ ϶ ϶ϼ ϵ ϼ Ϸ  Ϲ Ϲϸ ϶ϼ ϴ; 

– ϴ Ϲ ϴ ϼ  ϸϹϿ  ϶ϴ  ϻ  ϴ ϴ Ϲ ϶ Ϸ  ϴ  ϶ϼϾ ϴ϶  
϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ , Ͼϴ, ϴ ϶ ϸ  ϶ ϸ ϼ , ϶ ϴ ϶ є 

Ϲϻ Ͽ ϴ ϼ ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϲ ϴϿ ϴ ϴ ϴϾ Ϲ  Ͽ -
 ϸ  Ͼ Ϲ ϼ  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϸϴ ϻ  ϶ϼϾ ϴ϶ ,  ϸ ϻ϶ Ͽ є Ͼ Ͽ Ͼ  

ϼ ϼ ϻ ϼ ϼ ϻ Ͽ Ϸ ϼ  ϴ ϴ Ϲ ϶ ϴ  ϶ϼϾ ϴ϶  ϴ ϹϴϿ ϻ ϶ϴ ϼ Ͼ-
 ϴ ϴϿ ϻ  ϻ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ; 

)  ьш  : 

– Ϲ ϸ ϶ϴ  ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ , ϾϼϽ, ϴ ϶ ϸ  
϶ ϸ ϼ , ϾϿϴ ϼ Ͼ є ϴ  ϶ϼϾ ϴ϶ ϶ ϴ ϶  ϴ ϴϿ ϻ  ϼ ϻ Ͽ Ϸ ϼ  ϴ-

ϴ Ϲ ϶ ϴ  ϶ ϶ϴ  Ϲϸ ϴ  Ͼ Ͽ Ͼ  ϴϾ ϼ Ϲ ϼ  ϸϴ ϼ ,  ϸ ϻ϶ Ͽ є ϻϴ-
϶ϴ Ͻ ϴ Ͻ Ͻ Ϲ Ͽ Ϸ  ϹϴϿ ϻ ϶ϴ ϼ Ͼ  Ͼϼ ϴ  ϶ϼϾ ϴ϶-

 ϶ ϸ ϶ ϸ  ϸ  ϼ ϼ  ϴ϶ϼϿ ϶ϼϻ ϴ Ϲ  ϴ Ϲϻϸϴ  Ϲ ϴϿ .  

 я  ь . Ϥ ϻ ϵϿϹ  ϶ ϸϼ Ϲ ϴ Ͻ Ͻ 
ϵ  ϸϹϿ   Ϲ ϸ ϵ Ͽϼ ϶ϼϾ ϼ ϴ  ϸϿ  ϶ Ϲ  ϴ Ͻ  Ϲ Ͽ Ϸ  (ІϦ) 

ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  (Ϡϥ ϖϣ) ϸ ϼє ϶ϴ. ϧ ϵ  ϻϴ -
϶ϴ  ϶  Ϲ ϴ ϼ ІϦ, ϻ ϵϿϹ ϴ Ϲ ϴ Ͼ ϶ ϸϴ ϼ , Ϲ  ϻ ϴ Ͻ-

Ϸ  ϴ Ϸ ϴ Ϸ  ϻϴϵϹϻ Ϲ Ϲ  є  Ϲ Ͽ Ϸ . Ϥ ϻ ϵϿϹ  ϶ ϸϼ Ϲ ϴ Ͻ Ͻ ϵ  
ϸϹϿ , Ϲ ϸ ϴ ϴ Ͻ ϴ Ϲ Ͽ Ϸ  Ϡϥ ϖϣ ϸ ϼє ϶ϴ Ϻ  ϵ ϼ ϶ϼϾ -

ϼ ϴ  ϸϿ  ϸ϶ϼ Ϲ  ϸ Ͼ ϼ϶  ϶ϼϾ ϴ  ϵ  ϻ ϼ Ϸ  ϴ  ϶ϼ -
ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ. ϛϴ ϶ϴ ϼϽ Ͼ ϿϹϾ ϼϽ ϸ ϸ ϸ  Ͼϼ 
Ϲ ϹϾ ϼ϶  ϶ϼϾ ϼ ϴ  ϸϹϿϹϽ ϴ Ϲ ϸ   ϻ ϵϿϹ  ϸϿ   ϸ ϼ Ͼϼ ϹϿϹ Ϲ-

ϼ ϴ Ͻ  Ϲ Ͽ Ϸ  Ϡϥ ϖϣ ϸ ϼє ϶ϴ ϵ Ͽϼ  ϶ϼϾ ϼ ϴ  ϸϿ  
϶ϼ Ϲ  ϻϴ϶ϸϴ  ϵϿ Ͼ  ϴ Ͼ Ͽ  ϴ  Ϲ ϴϿ  ϴ ϴϾ Ϻ ϶ϴ  ϻ ϼ 

Ϸ  ϴ  ϸ ϴ  Ϲ Ͻ  ϸ Ͽ  ϼ ϶ϼϾ ϴ  ϻ ϵϾϼ ϴ ϸϹ ϻϴ  
ϴ Ͻ ϼ  ϼ Ϲ  ϴϾϼ  ϸ ϼє ϶ ϴ Ϸϴ ϻϴ Ͻ: ϣϔϦ «Ϧ ϵ ϴ » (ϴϾ  

϶ ϶ϴϸϺϹ  № 30-55 ϶ ϸ 03.04.2015 .), ϣϔϦ «ϩϴ Ͼ ϶ ϾϷϴϻ» (ϴϾ  ϶ ϶ϴϸϺϹ  
϶ ϸ 10.08.2015 .), ϗϡϣϣ «Ϣϵ’єϸ ϴ  Ϟ ϴ » (ϴϾ  ϶ ϶ϴϸϺϹ  ϶ ϸ 
15.10.2015 .). ϡϴ Ͼ ϶  Ϲϻ Ͽ ϴ ϼ ϸϼ Ϲ ϴ Ͻ  ϵ ϼ ϶ϼϾ ϼ ϶   ϴ϶ ϴ-
Ͽ  Ϲ  ϩϡϧϤϙ ϼ ϶ϼϾϿϴϸϹ  ϸϼ ϼ Ͽ  «ϕϹϻ ϹϾϴ Ϻϼ єϸ Ͽ », «ϕϹϻ-

ϹϾϴ ϴ  ϶ ϸ  ІϦ» ϴ «Ϣ Ϸϴ ϻϴ  ϾϹ ϶ϴ  ϶ϴ ϼ ϴ » (ϴϾ  ϶ ϶ϴ-
ϸϺϹ  ϶ ϸ 22.09.2017 .). 

  . Ϙϼ Ϲ ϴ Ͻ ϴ ϵ ϴ є ϴ Ͻ  ϶ϼϾ ϴ  
ϵ . ϡϴ Ͼ ϶  Ϲϻ Ͽ ϴ ϼ,  ϶ϼ  ϴ ϻϴ ϼ , ϼ ϴ  ϻϸ ϵ ϶ϴ Ϲ  -

ϵϼ   ϻ ϴϽ Ͽϼ ϶ ϸ ϵ ϴϺϹ  ϶ ϵϿ Ͼ ϶ϴ ϼ  ϴ . ϛ ϴ Ͼ ϶ϼ  ϴ , ϶ϼϾ ϴ-
ϼ   ϶ϴ϶ ϶ , ϶ ϸϼ Ϲ ϴ  ϶ϼϾ ϼ ϴ  Ͽϼ Ϲ  ϸϹ , Ͽ ϺϹ  ϴ ϻ ϴ -

Ͼϼ, Ͼ  є Ϲϻ Ͽ ϴ  ϵϼ  ϵ ϼ ϻϸ ϵ ϶ϴ ϴ. ϧ ϵ ϴ , ϵϿ Ͼ ϶ϴ ϼ   ϶-
ϴ϶ ϶ , ϻϸ ϵ ϶ϴ  ϴϿϹϺϴ  ϴϾ  Ϲϻ Ͽ ϴ ϼ: ϶ [2] ϻϴ ϶ϴ ϴ ϸ ϼ Ϲ ϴ 

ϴ϶Ͽ  ϶ϴ ϼ ϴ  ϴ ϵ   ϴ ϶  ϹϺϼ ϼ Ͼ ϶ϴ ; ϶ 
[6] ϻ ϵϿϹ ϴ Ϲ ϴ Іϥ ϴ϶Ͽ  ϶ϼ ϵ ϼ ϼ  Ϲ ϴϿ  ϻ Ϲ  ϻϴϵϹϻ Ϲ Ϲ  

ϵϹϻ ϹϾϼ Ϲ Ͻ  ϸ Ͽ  ϴ ϸ ϼє ϶ ; ϶ [9] ϻϴ ϶ϴ  ϸϹϿ  ϴ Ϲ-
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ϸ,  ϸ ϻ϶ Ͽ є ϼ ϴ ϼ ϴ ϹϾ  ϵϿϼ϶  ϶ϼϻ ϴ Ϲ  Ͼ  ϼ  ϴ  
϶ ϵ ϼϾϴ  ϸ ϼє ϶ϴ ϶ Ͼ Ͼ Ϲ ϼϽ Ϲ  ϴ . 

я ь  . Ϣ ϶  Ͽ ϺϹ  ϸϼ Ϲ ϴ Ͻ  ϵ ϼ 
ϸ ϶ ϸϴϿϼ  ϴ ϼ ϴϿϼ ϶ϴϿϹ  ϴ ϴϾϼ  Ͼ Ϲ Ϲ : Ϙ Ϸ Ͻ Ϡ Ϻ ϴ ϸ Ͻ 

ϴ Ͼ ϶ Ͻ Ͼ Ϲ Ϲ  «ϥ ϴ  ϴ Ͻ  ϼ Ϲ ϼ. ϣ ϵϿϹ ϼ  Ϲ ϸϹ  ϻ϶ϼ -
Ͼ » (ϩϴ Ͼ ϶-Ϧ ϴ Ϲ, 2007); Ϡ Ϻ ϴ ϸ Ͻ ϴ Ͼ ϶ - Ϲ ϸϼ Ͻ Ͼ Ϲ Ϲ  «ϕϹϻ ϹϾϴ 
Ͽ ϸϼ ϼ ϶ ϴ ϼ  ϶ϴ » (ϩϴ Ͼ ϶, 2009, 2012, 2013); Ϡ Ϻ ϴ ϸ Ͻ ϴ Ͼ ϶ -

Ϲ Ͻ Ͼ Ϲ Ϲ  «І ϴ Ͻ  ϼ Ϲ ϼ ϴ Ϲ Ͽ Ϸ », (ϩϴ Ͼ ϶, 2012, 2013, 

2014, 2015, 2016); IV Ϡ Ϻ ϴ ϸ Ͻ ϴ Ͼ ϶ - ϴϾ ϼ Ͻ Ͼ Ϲ Ϲ  «І ϴ Ͻ  

ϴ϶Ͽ  ϼ Ϲ ϼ  Ϲ Ͽ Ϸ , ІϧϥϦ - 2015» (ϢϸϹ ϴ, 2015); XIII Mezinárodni 

vĕdecko-prakticrá conference «Aplikované vĕdecké novinky – 2017» (Praha, 2017).  

. ϛϴ Ϲϻ Ͽ ϴ ϴ ϼ ϸ Ͽ ϸϺϹ  ϵϿ Ͼ ϶ϴ  20 ϴ Ͼ ϶ϼ  ϴ  ϻϴ-
ϷϴϿ ϼ  ϵ Ϸ  4,313 .-ϸ . ϴ Ͼ ϶, ϻ ϼ  ϵϼ  ϴ϶  ϴϿϹϺϼ  3,563 .-
ϸ . ϴ Ͼ ϶. ϥ Ͼ ϴ ϴ Ͼ ϶ϼ  ϴ  є ϴϾ : 9 ϴ ϹϽ  ϴ ϶ϼ  ϶ϼϸϴ  ϧϾ ϴ-

ϼ ϻ Ϲ ϼ  ϴ Ͼ (ϻ ϼ  6 ϴ ϹϽ ϵϹϻ ϶ϴ϶ ϶, 5 ϴ ϹϽ ϵϿ Ͼ ϶ϴ   ϶ϼϸϴ -
,  ϶ ϸ  ϸ  Ϻ ϴ ϸ ϼ  ϴ Ͼ Ϲ ϼ ϼ  ϵϴϻ), 11 ϸ ϶ ϸϹϽ  Ϲϻ  ϴ  

ϴ Ͼ ϶ϼ  Ͼ Ϲ Ϲ Ͻ. 
 . Ϙϼ Ϲ ϴ  ϾϿϴϸϴє  ϻ  ϶ , ϼ  ϻϸ Ͽ ϶, 

϶ϼ ϶Ͼ ϶, ϼ Ͼ  ϶ϼϾ ϼ ϴ ϼ  ϸϺϹ ϹϿ ϴ ϸ ϸϴ Ͼ ϶. Ϥ ϵ  ϶ϼϾϿϴϸϹ  ϴ 207 -
Ͼϴ  ϴ ϼ ϼ Ϸ  ϹϾ  (8,56 ϴ϶ . ϴ Ͼ.) Ϙϼ Ϲ ϴ Ͻ ϴ ϵ ϴ ϼ  13 ϼ -

Ͼ ϶ ϴ 8 Ͼϴ , ϻ ϼ  1 ϼ Ͼ ϻϴϽ ϴє 1 ϶  Ͼ ; 12 ϴϵϿϼ ,  ϻϴϽ ϴ-
 8 Ͼ, ϻ ϼ  4 ϴϵϿϼ  ϻϴϽ ϴ  4 ϶  Ͼϼ; ϼ Ͼ ϶ϼϾ ϼ ϴ ϼ  

ϸϺϹ ϹϿ ϻ  119 ϴϽ Ϲ ϶ϴ  ϴ 15 Ͼϴ ; 5 ϸ ϸϴ Ͼ ϶ ϴ 32 Ͼϴ . Ϣϵ Ϸ ϶-
Ϸ  ϹϾ  ϸϼ Ϲ ϴ  ϴ ϶ϼ  144 Ͼϼ (5,94 ϴ϶ . ϴ Ͼ.). 

 

   

 

  ϵґ ϶ϴ  ϴϾ ϴϿ  ϶ϼϵ ϴ  Ϲ ϼ ϸϼ Ϲ ϴ Ͻ  ϵ ϼ, -
Ͽ ϶ϴ  Ϲ   ϻϴ϶ϸϴ  ϸ Ͽ ϸϺϹ , ϶ϼϻ ϴ Ϲ  ϴ Ͼ ϶  ϶ϼϻ   ϴϾ ϼ Ϲ 

ϻ ϴ Ϲ  ϼ ϴ ϼ  Ϲϻ Ͽ ϴ ϶, Ͼϴϻϴ  ϻ϶’ ϻ Ͼ ϸϼ Ϲ ϴ Ͻ  ϵ ϼ ϻ ϴ Ͼ ϶ϼ-
ϼ Ϲ ϴ ϼ, ϴ϶ϹϸϹ  ϶ ϸ   ϴ ϵϴ  Ϲϻ Ͽ ϴ ϶ ϴ ϵϿ Ͼϴ  ϴ Ϲ ϴϿ ϶ 

ϸϼ Ϲ ϴ Ͻ  ϵ ϼ. 
    ϶ϼϾ ϴ  ϴ ϴϿ ϻ ϸ ϸ ϶ ϸ  ϴ϶Ͽ  Ͽ ϸ Ͼϼ ϼ Ϲ -

ϴ ϼ, ϼ  HRMS, ϸϹϿϹϽ ϴ Ϲ ϸ ϶ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ -
ϴϿ . ϡϴ ϹϽ ϴ  ϴ϶Ͽ  Ϲ ϴϿ  ϴ ϶ ϼϻ ϼ  ϸ ϼє ϶ϴ , ϶ ϶ -

, ϻϸ Ͻ є  ϻϴ ϸ Ϸ  HRM ϼ Ϲ  ϻ Ϲ ϶  Ͼ ϴϿ . Ϫ  ϼ -
Ϲ ϼ Ϲ Ϲ Ϲϸϵϴ ϴ  ϻϴϵϹϻ Ϲ Ϲ  Ϲ ϹϾ ϼ϶ Ϸ  ϶ϼϾ ϼ ϴ  ϶ϼ Ͼ Ͼ϶ϴϿ Ͼ ϶ϴ-
ϼ   ϸ ϶ ϸ Ϲ ϼ  ϴ ϶ ϶  Ϲ ϴ  ϴ ϸ ϼє ϶ , ϻϴϵϹϻ Ϲ ϼ ϻϸ ϶' , ϴ-
Ϲϻϸϴ  ϶ ϵ ϼϾ ϶ ϴ Ͼ  Ϲ Ͻ  ϸ Ͽ , ϶ ϸ ϶ ϸ  ϸ  ϻϴϷϴϿ -
ϼϽ ϼ  Ϻ ϴ ϸ ϼ  ϴ ϸϴ ϶  ϴ ϼ  ϸ ϸ ϶ ϸ  ϴ϶Ͽ  Ϲ ϴϿ  
ϸ ϼє ϶ϴ. ϛϴ Ϲϻ Ͽ ϴ ϴ ϼ ϴ ϴϿ ϻ  ϻ ϵϿϹ  ϴϾ  ϶ϼ ϶Ͼϼ: 

ϴ) єϸϼ  ϹϾ Ϲ ϸϴ  ϸ  Ϲ ϹϿ Ͼ  ϼ ϶ϼ  Ͼ Ͻ ϼ Ϸ  ϴ  ϶ϼϾ -
ϴ϶  Ͼ Ͼ  ϸϼ ϼ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ ϶ ϸ ; 
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ϵ) ϼ Ϲ ϼ Ͼϴϻ ϼϾ ϶  Ͼ ϼ Ϲ ϼ ϸϴ ϼ ,  ϼ  Ϲ  -
ϼ Ϸ  ϴ  ϖϣ (϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ) ϴ ϴ  ϸ ϼє ϶  Ϲ ϻϷ ϸϺϹ  
Ϻ ϵ ; 

϶) ϴ Ϲ ϴ ϼ ϼϽ ϴ ϴ ϴ  Ͼ Ͼ Ϲ ϼ   ϸϹϿϹϽ  ϶ϼϻ ϴ Ϲ  ϴ  ϶ϼϾ ϴ϶ ϶  
Ͼϼ ϻ ϶ϴ  Ϸ  ϴ  ϴ ϶  ϾϿ ϶ϼ  Ͼϴϻ ϼϾ ϶ Ϲ ϹϾ ϼ϶  Ϲ-

Ͻ  ϸ Ͽ  Ϲ ϴϿ  ϸ ϼє ϶ϴ Ϲ ϸ Ͼ ϴϿϼϽ ϴϵ  ϶ ϸ Ͻ. 
ϡϴ ϶  ϼ  ϴ ϼϻϾϼ ϼ  Ϲϸ Ͽ Ͼ ϶ Ͽ ϶ϴ ϴ ϴ Ͼ ϶ - ϼϾϿϴϸ ϴ ϻϴ-

ϸϴ ϴ ϻ ϵϾϼ ϸϹϿϹϽ ϴ Ϲ ϸ  Ϲ  ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴ-
Ͽ  ϸ ϼє ϶ϴ ϻϴϸϿ  ϻ Ϲ Ϲ  ϶ϼ ϴ , Ͼ  ϶ϼϾϿϼϾϴ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶-

 ϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ Ͽ  ϴ ϻϵ Ͽ Ϲ  Ϲ ϹϾ ϼ϶  ϶ϼϾ ϼ ϴ  ϶ϼ-
ϵ ϼ Ϸ  Ϲ ϴϿ , ϶ϼϻ ϴ Ϲ  Ϲ ϴ  ϻϴϸϴ  ϸϼ Ϲ ϴ Ͻ Ϸ  ϸ Ͽ ϸϺϹ . 

   ϶ϸ Ͼ ϴϿϹ  ϴ Ϲ ϴ ϼ  ϸϹϿ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  
϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϲ ϴϿ. Ϣϵґ ϶ϴ ϴ Ϲ ϵ ϸ  ϻ ϵϾϼ ϸϹϿ  

ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . ϥ ϴ  ϖϣ Ͽ ϸ ϻϷϿ ϸϴ ϼ Ͼ Ϸ Ͽ ϶ ϼϽ Ͼϴϻ ϼϾ Ϲ Ϲ-
Ͼ ϼ϶ Ϸ  ϶ϼϾ ϼ ϴ  Ϲ ϴϿ ,  ϴ ϴϾ Ϲ ϼϻ є ϴ  ϵϹϻ϶ ϸ ϶  ϵ ϼ  -
ϸ Ͼ ϼ϶ . 

ϥ ϴ  Ͽ ϸϼ ϼ-϶ϼϾ ϴ϶  (ϸϴϿ  – ϶ϼϾ ϴ϶ ) ϶ϼϻ ϴ ϴє  ϴ ϶  ϶ϹϾ ϴ 
ϼ ϻ Ͽ Ϸ ϼ  ϴ ϴ Ϲ ϶ Ϸϴ ϻ  ϶ Ϲ϶ ϼϽ ϴ : 

 
 

 
















tpar

...

tpar

tsost

jp

j

j
k

1

, (1) 

ϸϹ  tsost j
k

 – ϴ  ϶ϼϾ ϴ϶ , ϻϴ Ͼϼ  Ϲ Ϸϴ ; parj (t) – ϻ ϴ Ϲ  j-Ϸ  ϼ -
ϻ Ͽ Ϸ Ϸ  ϴ ϴ Ϲ ϴ Ϸϴ ϻ  ϶ϼϾ ϴ϶ , j = n 1, ; j- ϸϹ ϼ Ͼϴ  Ϲ  

϶ϼ . 

ϥ ϴ  ϶ϼϾ ϴ϶  ϻ є  ϶ Ϲ  Ϲ Ͻ  ϸ Ͽ  ϸ ϶ Ͽϼ϶  
ϼ ϼϾ ϶ ϶ϼ ϵ ϼ Ϸ  Ϲ Ϲϸ ϶ϼ ϴ. ϥ Ͼ  ϻ ϴ Ϲ  ϼ ϼϾ ϶, Ͼ  ϸ  ϴ ϸ -

Ϸ  ϶ϼϾ ϴ϶  ϶ Ϲ϶ ϼϽ Ϲ  ϴ  ϴϿ  ϼ ϴ  Ͼ ϶ϹϾ  ϴ Ϸ  ϶ϼϸ :  
)]t(ф),...,t(ф),...,t(ф),t(ф[ j

mk
j

ik
j

k
j

k 21
, (2) 

ϸϹ )t(ф j
ik – ϻ ϴ Ϲ  -Ϸ  ϼ ϼϾϴ, і=1, …, m,  ϸ є ϴ k-Ϸ  ϶ϼϾ ϴ϶ , S...,,k 1  ϶ 

Ϲ  ϴ  tj. 

ϥ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϼ ϼϾϴ ϻϴ ϶ϴ  ϶ϼϻ ϴ ϼ ϼ ϻϴ ϸ Ϸ  

϶ϴϷ ϶ Ϸ   Ͼ Ϲ є ϴ α, ϻ ϴ ϶ϴ  ϶ϼϾ ϴ  ϶ (3)  (4): 

0 iнзi
j

i ф)t(ф  , (3) 

],(ф)t(ф iнзi
j

i 10  , (4) 

ϸϹ нзiф – ϴ ϼ϶ Ϲ ϻ ϴ Ϲ  ϶ϼ ϵ ϼ Ϸ  ϼ ϼϾϴ.

 ϡϴ ϶  ϶ ϸ ϼϿϹ  ϴϾ ϼ ϼ  ϶ ϶ ϼ ϼϾ ϶ ϶ϼ ϵ ϼ ϶ϴ ϶ ϸ ϴ ϼ϶-
ϼ  ϻ ϴ Ϲ  ϼ ϼϾ ϶ ϶ϼ ϸ ϶ Ϸ  Ϲ  ϸ Ͽ  ϻϴ ϶ ϸ ϶ ϸ  Ϲ  

϶ Ͽϼ϶  ( ϹϵϹϻ ϹϾϼ  ϼϻϼϾ ) ϴ 4 ϾϿϴ ϼ: ϼ ϴϿ , ϸ ϻ϶ ϿϹ , Ͼ ϸϿϼ϶   ϹϵϹϻ Ϲ -
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. ϘϿ  Ͼ Ϻ Ϸ  Ͼ Ϲ Ϸ  ϼ ϼϾϴ є ϶  ϾϴϿϴ ϶ ϸ ϶ ϸ  Ϲ  ϹϷϴ ϼ϶-
Ϸ  ϶ Ͽϼ϶  ϻϷ ϸ  ϻ ϴ ϼ϶ ϼ ϼ ϴ ϸϴ ϴ ϼ ϶ ϴ .

 ϧ ϶ϼ ϴϸϾ  ϶ϼϾ ϴ  ϶ϼ (4), ϹϷϴ ϼ϶ ϼϽ ϶ Ͽϼ϶ ϼ ϼϾϴ ϴ Ϲ ϴϿ µk -
Ϻ ϴ ϴϿ  ϼ ϴ ϼ ϸϹϿϿ : 

,p)t(ф
p

j
j

ik
ik 




1

  (5) 

ϸϹ  – Ͼ Ͽ Ͼ  ϻϴ ϶ ϻ ϴ Ϲ  і-Ϸ  ϼ ϼϾϴ,  ϸ є ϴ ϶ϼϾ ϴ϶  ϶ Ϲ  ϴ  tj;  

tj – Ϲ  ϴ , ϶ ϾϼϽ ϶ ϸϼ  ϻϴ ; i – ϶ϴϷ ϶ϼϽ  Ͼ Ϲ є   ϸϿ  і-Ϸ  ϼ ϼϾϴ. 
ϘϿ  Ͼ Ϻ Ϸ  ϶ϼϾ ϴ϶  ϻ ϴ Ͻ Ϸ  ϴ  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ -

Ͽ  ϶ ϸϵ ϶ϴє  ϶ ϴ Ͽ ϸ Ͼ ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶. ϡϴ -
ϴϿ  ϶  ϴϾ  ϻ  Ϻ ϴ ϼ ϴ ϼ ϶ϼ ϴϻ  

,f)t(sost
m

i

p

j
)(ф

jt
ik 

 












1 1


 

(6) 

ϸϹ )t(sost – ϻ ϴ ϴ  ϶ϼϾ ϴ϶  ϻϴ ϴ  t,  T,...,t,...,t j0 ;  
)(ф

jt
ik – ϹϷϴ ϼ-

϶ ϼϽ ϶ Ͽϼ϶ i -Ϸ  ϼ ϼϾϴ ϴ k-Ϸ  ϶ϼϾ ϴ϶  ϻϴ ϴ  tj ;   – Ͼ Ͽ Ͼ  ϻϴ ϶ ϻ ϴ Ϲ  і-
Ϸ  ϼ ϼϾϴ,  ϸ є ϴ ϶ϼϾ ϴ϶  ϶ Ϲ  ϴ  tj;  m – Ͼ Ͽ Ͼ  ϼ ϼϾ ϶,  ϸ  

ϴ ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ  ϻϴ ϴ  tj;  f – Ͼ  Ϲ-
Ϲ ϶ Ϲ  ϸ   ϼ ϼϾϴ  ϴϵ  ϻ ϴ Ϲ  ϴ ϴ Ϲ ϶,  ϴ ϴϾ Ϲ ϼϻ  ϹϴϾ  -

Ϸϴ ϻ  Ͽ ϸϼ ϼ ϴ ϸ  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ (ϖϫ). 
ϛϴ ϶ϴ ϴ ϸϹϿ  ϸ ϻ϶ Ͽ є ϼ ϴ ϼ ϶ Ͽϼ϶ ϖϫ ϴ ϻ  ϴ  Ϲ ϴϿ  Ͻ 

ϼ ϼ ϻ ϶ϴ  Ϸ  ϴ  ϼ ϻϸ Ͻ Ϲ  Ϲ Ͻ  ϸ Ͽ  (6). Ϫ  -
ϸϹϿ  ϸ ϻ϶ Ͽ є ϻϷϿ ϼ Ϲ  ϵ ϸ ϶ϼ Iϥ Ϡϥ ϖϣ Ͼ ϶ϴ  єϸϼ Ϸ  Ͽ -

Ϸ   Ͽ ϸ ϶ Ϸ  ϷϿ ϸ  ϴ ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϶ ϸ  Ϲ Ͻ  ϸ -
Ͽ . ϪϹ ϺϹ ϵ ϼ ϻ ϵϿϹ  ϴ ϵϴϻ  ϵϴϷϴ ϶ϼ  ϸϹϿ  ϸϴ ϼ , Ͼϴ ϸ ϻ϶ Ͽ -

 Ϸϴ ϻ ϶ϴ ϼ ϻϵ , ϵ ϵϾ  ϴ ϶ ϸ ϵ ϴϺϹ  ϶ϹϿϼϾϼ  ϵ Ϸ ϶ ϸϴ ϼ   ϹϷ -
϶ϴ  ϴ Ͽ ϸϾϼ ϶ Ͽϼ϶  ϷϹ Ϲ ϷϹ ϼ  ϖϫ ϴ Ϲ ϴϿ ϸ ϼє ϶ϴ. 

 ь   ϶ϸ Ͼ ϴϿϹ  ϴ Ϲ ϴ ϼ  ϸϹϿ  ϶ϴ  ϻ  ϴ ϴ-

Ϲ ϶ Ϸ  ϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ Ͽ ; ϻϴ ϶ϴ  
ϸϹϿ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ; ϴϵ ϶ ϸϴϿ Ϸ  ϻ϶ϼ Ͼ  Ϲ ϸ ϶ϴ -
 ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . 

Ϡϴ Ϲ ϴ ϼ ϴ ϸϹϿ  ϶ϴ  ϻ  ϴ ϴ Ϲ ϶ Ϸ  ϴ  ϶ϼϾ ϴ϶  
϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ Ͽ  ϶ ϴ ϶ є Ϲϻ Ͽ ϴ ϼ ϸϹϿ ϶ϴ  ϹϷϴ ϼ϶ Ϸ  
϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϲ ϴϿ ϴ ϴ ϴϾ Ϲ  Ͽ  ϸ  Ͼ Ϲ ϼ  ϶ϼ ϵ ϼ-

ϼ  ϼ ϼϾ ϶ ϴ Ϸϴ ϻ  ϶ϼϾ ϴ϶ . Ϫ  ϸϹϿ  ϵϴϻ є  ϴ ϶  ϼ Ϲ  

ϸ  Ϲ ϺϿϼ϶  ϶ϴ  ϻ  ϴ ϴ Ϲ ϶ ϴ  ϶ϼϾ ϴ϶  ϻϴ Ϲϻ Ͽ ϴ ϴ ϼ 
ϼ  ϶ϼ ϶ϴ  ϴ ϴє ϴϾϼϽ ϶ϼϷϿ ϸ:  





0 0

00 d))((f)(w)t,t(sost
)jt,t(

ikфj , (7) 

ϸϹ )t,t(sost j0 – ϻ ϴ ϴ ϴ Ϲ ϶ ϴ  ϶ϼϾ ϴ϶  ϻϴ Ϲ ϶ϴϿ ϴ  [ jt,t0 ]; )(w 0  
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– Ͼ ,  ϶ϼϻ ϴ ϴє ϶  ϴ ϴ Ϲ ϼ ϴ  Ϸϴ ϻ  ϶ ϴ Ͼ ϶ϼϽ Ϲ  
ϴ ; f


– ϶ϹϾ - Ͼ  Ϲ Ϲ ϶ Ϲ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϖϫ ϶ ϼ  ϹϴϾ  -

Ϸϴ ϻ  Ͽ ϸϼ ϼ; τ – ϻ  Ϲ Ͼ Ϲ  ϴϿ  ϾϿϴϸ ϶  ϴ  ϶ϼ  ϶ Ͽϼ϶  ϼ -
ϼϾϴ ϴ ϴ ϴ Ϲ  Ϸϴ ϻ  ϶ϼϾ ϴ϶ . 

ϘϿ  ϻ ϴ Ͼ  Ϲ Ϲ ϶ Ϲ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϖϫ ϴ ϼ  ϹϴϾ  Ϸϴ ϻ-

 Ͽ ϸϼ ϼ ϼ Ϲ  Ͼ Ϲ 



0

0
d))((f

)t,t(ф j
ik  ϸϹϿ  (7) Ϲ Ϲϻ Ϲ ϼ϶  

ϹϴϾ  ϴ ϴ Ϲ  Ϸϴ ϻ  ϴ ϸ  ϖϫ, Ͼϴ ϶ ϸ ϵ ϴϺϴє Ͼ Ͼ Ϲ ϼϽ ϶ϻϴє ϻ϶’ ϻ Ͼ, 
 Ϲ ϻ є  ϻ ϴ , Ϻ ϖϫ ϴ ϴϵ  ϴ ϴ Ϲ ϶ Ϸϴ ϻ  Ͽ ϸϼ ϼ, Ͼ  ϴ-

ϴϾ Ϲ ϼϻ  ϴ  Ͽ ϸϼ ϼ ϶ Ϲ  ϴ  ϶ϼ ϴϻ    
 










m

i
t,tфnm d)()(

j
ik

1 0
0




. ϛ 

ϴ ϶ϴ  ϸ Ͼ ϴϿϹ , ϴ ϴϾ Ϻ (1), ϴ Ϲ ϴ ϼ ϴ ϸϹϿ  ϶ϴ  ϻ ϼ ϴ-
ϴ Ϲ ϶ Ϸ  ϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ  

϶ϼϷϿ ϸϴє ϴϾ:  

,d

)()(

...

)()(

...

)()(

)(par

...

)(par

...

)(par

)t,t(sost

m

i
nm

)t,t(ф

m

i
hm

)t,t(ф

m

i
m

)t,t(ф

n

hj

j

ik

j

ik

j

ik
















































































































1

1

1
1

0

1

0

0

0

0

0

0

0

 (8) 

ϸϹ )(par),...,(par),...,(par nh 0001   – ϴ ϴ Ϲ ϼ Ϸϴ ϻ  ϶ϼϾ ϴ϶  ϸϿ  ϶ϼϻ ϴ Ϲ  
ϴ   ϴ Ͼ ϶ϼϽ Ϲ  ϴ ; 

)t,t(ф
j

ik

0

 – ϹϷϴ ϼ϶ ϼϽ ϶ Ͽϼ϶ Ϲ  ϴ ϶ϼϾ -

ϴ϶  ϻϴ ϴ  [ jt,t0 ]; )(),...,(),...,( nmhmm 1 – Ϲ ϼ϶  ϹϴϾ  ϴ ϴ Ϲ ϴ -
Ϸϴ ϻ  ϴ ϸ  ϖϫ, Ͼϴ ϶ ϸ ϵ ϴϺϴє Ͼ Ͼ Ϲ ϼϽ ϶ϻϴє ϻ϶’ ϻ Ͼ,  Ϲ ϻ є  ϻ ϴ-

, Ϻ ϖϫ ϴ ϴϵ  ϴ ϴ Ϲ ϶ Ϸϴ ϻ  Ͽ ϸϼ ϼ, Ͼ  ϴ ϴϾ Ϲ ϼϻ  ϴ  Ͽ -
ϸϼ ϼ ϶ Ϲ  ϴ  τ; τ – ϻ  Ϲ Ͼ Ϲ  ϴϿ  ϾϿϴϸ ϶  ϴ  ϶ϼ  ϶ Ͽϼ϶  

ϼ ϼϾϴ ϴ ϴ ϴ Ϲ  Ϸϴ ϻ  ϶ϼϾ ϴ϶ . 
ϤϹϻ Ͽ ϴ ϼ ϻ ϵϾϼ ϸϹϿ  ϶ϴ  ϻ  ϴ ϴ Ϲ ϶ Ϸ  ϴ  ϶ϼ-

Ͼ ϴ϶  ϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ Ͽ  ϵ Ͽϼ ϶ϼϾ ϼ ϴ  ϶ ϻϴ ϶ϴ Ͻ -
ϸϹϿ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . Ϫ  ϸϹϿ  ϶ ϴ ϶ є ϴ Ͼ ϶ϼϽ ϴ  ϶ϼϾ ϴ϶-

϶, ϻ  Ϸ  ϴ  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ  ϴ ϴ Ͽ ϸ-
Ͼϼ, Ͼ  ϶ϼ ϼϾϴ  ϶ Ϲϻ Ͽ ϴ  ϸ  ϷϹ Ϲ ϷϹ ϼ  ϼ ϼϾ ϶ ϴ Ϲ ϴϿ, ϴ ϴє ϴϾϼϽ 
϶ϼϷϿ ϸ: 

)t,t(sost)t,t(R)t,t(sost)t(sostSOSTsost jj
k

21000   , (9) 
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ϸϹ j
k

sost – ϴ  k-Ϸ  ϶ϼϾ ϴ϶ , SOSTsost j
k  , j = , n1 ; j- ϸϹ ϼ Ͼϴ  Ϲ  

϶ϼ ;
 

)t(sost 0 – ϴ  ϶ϼϾ ϴ϶  ϶ ϴ Ͼ ϶ϼϽ Ϲ  ϴ ; )t,t(sost j0 – ϻ ϴ 

Ϸ  ϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ  ϻϴ ϴ  t, 

 T,...,t,...,t j0 ;  0, ttR  – δ- Ͼ ,  ϼ є ϴ ϶  ϴ Ͽ ϸϾ ϶, Ͼ  ϶ϼ ϼϾϴ  

϶ Ϲϻ Ͽ ϴ  ϻ ϶ϴ  ϴ  ϶ϼϾ ϴ϶  ϻ ϸ Ϸ  ϴ ϼϽ ϸ ϴ  ϸ  ϷϹ Ϲ ϷϹ ϼ  
ϼ ϼϾ ϶ ϴ ϶ϼϾ ϴ϶ ; )t,t(sost)t,t(R 210  – Ͼ , Ͼϴ ϶ ϴ ϶ є ϴ Ͽ ϸϾϼ ϶ ϸ 

϶ Ͽϼ϶  ϖϫ ϴ Ϸϴ ϻ  ϶ϼϾ ϴ϶ , Ͼ  ϶ ϸϵ Ͽ  ϻ ϶ϴ  Ͻ Ϸ   Ϸ  ϴ .  
ϖϼϾ ϼ ϴ  ϸϹϿ  (9) ϸ ϻ϶ Ͽ є ϴϿ ϻ ϶ϴ ϼ ϴ  ϖϣ ϸ ϼє ϶ϴ ϻϴ ϸ -

Ϸ  ϼ ϻ Ͽ Ϸ ϼ  ϴ ϴ Ϲ ϶ Ϸϴ ϻ  ϶ϼϾ ϴ϶ ϶ ϸϿ  ϸϴϿ Ϸ  ϴ ϴ-
Ͽ ϻ  ϻ Ϲ  ϻϴ  Ϲ ϸ Ͼ ϼ϶ ϼ  ϶ϼ ϴ  ϴ Ͽ Ϲ  ϶ϼϾ ϴ  Ϲ Ͻ-

 ϸ Ͽ . 

Ϙ ϶ϹϸϹ ,  ϻ ϴ ϴ  ϶ϼϾ ϴ϶  ϻϴϿϹϺϼ  Ϲ Ͽ Ͼϼ ϶ ϸ ϵϹϻ Ϲ Ϲϸ Ϸ  
϶ Ͽϼ϶  ϹϷϴ ϼ϶ ϼ  ϼ ϼϾ ϶, ϴ Ͻ ϶ ϸ ϴϾ ϼ Ϲ  є  ϸ , ϵ  ϴ Ͽ ϸϾ ϶. ϡϴ ϶  

ϴ Ͽ ϸϾ ϶,  ϶ϼ ϼϾϴ  Ϲ Ϲϻ Ͽ  ϸ  Ͼ Ϲ ϼ  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϸϴ-
ϻ  ϶ϼϾ ϴ϶  ϶ ϸ  Ϲ Ͻ  ϸ Ͽ , ϶ ϻϴϷϴϿ  ϶ϼϷϿ ϸ  ϶ϼϻ ϴ Ϲ  Ͼ 

 δ- Ͼ  ϼ ϶ Ͽ Ϸ  ϼ  ϴ ϶  ϴ Ͽ ϸϾ ϶, Ͼ  ϶ϼ ϼϾϴ  ϶ Ϲ  ϻ -
϶ϴ  ϴ  ϶ϼϾ ϴ϶ : 









,)t,t(R)(sost\)t(sost

;)t,t(R)(sost\)t(sost
)t,t(R

10

00

0

0
0 , (10) 

ϸϹ )t(sost – ϼϽ ϴ  ϶ϼϾ ϴ϶  ϶ Ϲ  jt ; t – Ϲ  ϴ  ϴ ϾϼϽ ϶ϼϻ ϴ ϴ-
є  ϴ  ϶ϼϾ ϴ϶ ; )(sost 0 – ϴ  ϶ϼϾ ϴ϶  ϴ ϴ Ͼ ϴ  ϵ  ϻ ϼ ϴϵ  

Ϲ  0t . 

ϳϾ  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ  ϴ  ϶ϼϾ ϴ϶  ϻ ϼ϶  ϻ 
ϸ Ϸ  ϴ ϼϽ,  ϴ Ͽ ϸϾϼ Ϻ ϴ ϵ ϼ Ͽϼ ϼ Ϲ Ϲϻ ϻ  Ϸ  ϴ  ϻϴ ϸ -

Ϸ  ϴϾ Ϸ  ϶ϼ ϴϻ : 

 d)(
tt

)(w)t,t(R)t,t(sost)t,t(R nm

tt

)t,t(ф j
ik






12

0
012

00210
1

, (11) 

ϸϹ )t,t(sost 21 – ϻ ϶ϴ  Ϸ  ϴ  ϶ϼϾ ϴ϶  ϻϴ ϴ  [ 21 t,t ]; 

)(par),...,(par),...,(par nh 0001 - ϴ ϴ Ϲ ϼ Ϸϴ ϻ  ϶ϼϾ ϴ϶  ϸϿ  ϶ϼϻ ϴ Ϲ  ϴ   
ϴ Ͼ ϶ϼϽ Ϲ  ϴ  ϵ  ϻ ϼ; )(),...,(),...,( nmhmm  1  – Ϲ ϼ϶-

 ϹϴϾ  Ϸϴ ϻ  ϴ ϸ  ϖϫ; 
)t,t(ф

j

ik

0

 – ϹϷϴ ϼ϶ ϼϽ ϶ Ͽϼ϶ Ϲ  ϴ ϶ϼϾ -

ϴ϶  ϻϴ ϴ  [ jt,t0 ]; τ – ϻ  Ϲ Ͼ Ϲ  ϴϿ  ϾϿϴϸ ϶  ϴ  ϶ϼ  ϶ Ͽϼ϶  ϼ -
ϼϾϴ ϴ ϴ ϴ Ϲ  Ϸϴ ϻ  ϶ϼϾ ϴ϶ . 

Ϣ Ͼ Ͽ Ͼϼ ϴ  ϶ϼϾ ϴ϶  ϶ϼϻ ϴ ϴє  ϴ ϶  (1), ϸϹϿ  (11) ϶ϼϷϿ ϸϴ ϼ Ϲ 

ϴϾ:  
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1

1

1
1

012

1

0210

0

0

0

121

0

0

0

 
(12) 

ϛϴ ϶ϴ  Ϲ ϸ ϶ϴ  ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . ϪϹϽ 
Ϲ ϸ ϾϿϴ ϼ Ͼ є ϴ  ϶ϼϾ ϴ϶ ϶ ϴ ϶  ϴ ϴϿ ϻ  ϼ ϻ Ͽ Ϸ ϼ  ϴ ϴ Ϲ ϶ 
ϴ  Ϸϴ ϻ  ϶ ϶ϴ  Ϲϸ ϴ  Ͼ Ͽ Ͼ  ϴϾ ϼ Ϲ ϼ  ϸϴ ϼ . ϪϹ ϸ ϻ϶ Ͽ є 
ϼϽ ϼ Ϲ   ϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶ ϸ  ϸ  ϼ ϼ  ϴ϶ϼϿ ϶ϼϻ ϴ Ϲ  

ϴ Ϲϻϸϴ  Ϲ ϴϿ . 

ϠϹ ϸ ϶ϴ  ϴ Ϲϻϸϴ  ϸ ϻ϶ Ͽ є ϻϴ Ϲϻ Ͽ ϴ ϴ  ϶ϼϻ ϴ Ϲ  ϴ ϴ-
Ϲ ϶ (1) ϻ ϴϽ ϼ Ͻ ϶  ϻ ϴ ϸϺϹ  ϵ ϹϺ ϶ϴ Ϸ  ϴ ϶ ϼϾϴ ϶ Ͼ Ϻ  
ϴ  sostj (t), j=1, ..., n  ϶ϼϵ ϴ ϼ Ͻ ϴ , Ͻ ϶  ϻ ϴ ϸϺϹ  ϶ Ͼ  ϴϽ϶ϼ-
ϴ. ϖ ϶  Ϲ ϸ  ϾϿϴϸϹ Ϲ ϶ Ϲ ϵ ϼ ϿϹ  ϴ϶ϼϿ  ϶ϼϻ ϴ Ϲ  ϴ  
ϴ ϶ ϼϾϴ ϻϴ Ϲϻ Ͽ ϴ ϴ ϼ ϶ϼ ϶ ϴ ϴ Ϲ ϶,  ϼ ϴ  ϴ Ϲ ϶ (1). Ϙϴ Ϲ Ϲϸ-
ϴ϶ϿϹ  ϸ ϻ϶ Ͽ є ϶ϼϻ ϴ ϼ ϼ Ϲ ϴ ϼ Ϲ ϸ  ϸϿ  ϶ϼ Ϲ  ϻϴϸϴ ϼ ϾϿϴ ϼ Ͼϴ  ϴ-
 ϶ϼϾ ϴ϶ , ϻϴ Ͼϼ  Ϲ Ϸϴ  ϶ Ϲ  ϴ 0  ϴ ϼ  ϼ :  

ϙ ϴ  1. Ϩ ϶ϴ  ϶ϼϵ Ͼϼ,  ϴ϶ ϴє, ϴ ϶  ϻϴ ϼ ϶ ϻ  ϶ϼ ϴ ϸϴ ϼ  Іϥ 
Ϡϥ ϖϣ ϸ ϼє ϶ϴ. 

ϙ ϴ  2. Ϥ ϻ ϴ Ͼ Ͻ ϶ ϹϽ   tsostCР 1 , …,   tsostCР j , …, 

  tsostCР n  ϴ ϶  ϶ϼϵ Ͼϼ: 

            
  .tparP

tsostCPtsostCtparPtpartsostCP

j

jjjjj 
 (13) 

ϣ ϸϴ         tpar,...,tpar,...,tpartpa jpjhj1jr  . Ϟ Ϻ ϼϽ ϹϿϹ Ϲ  Ϸ  ϼ  

ϺϹ ϼϽ ϴ ϼ Ϻϼ  ϻ ϴ Ϲ , ϻ Ͼϼ  ϶ Ϲ  ϶ϹϸϹ  ϶ϼ ϶ϴ  Ͼ -
є  Ͼ Ͼ Ϲ Ϲ ϻ ϴ Ϲ      tjppartjhpartjar d,...,d,...,d

1p ,  ϴ ϴϾ Ϲ ϼϻ є ϴ  ϶ϼ-

Ͼ ϴ϶ , ϻϴ Ͼϼ  Ϲ Ϸϴ  ϶ Ϲ  ϴ  0 . Ϧ ϸ  (13) ϵ ϸϹ ϼ ϴ ϼϽ ϴϾ: 

                
           

        .t,...,part,...,partparP/

/tsostCdtparP...tsostCdtparP...

tsostCdtparPt,...,part,...,partpartsostCP

jpjhj

jtjpparjpjtjhparjh

jtjparjjpjhjj

1

111






 





 



 (14) 

ϙ ϴ  3. Ϥ ϻ ϴ Ͼ Ͻ ϶ ϹϽ (14) ϸϿ  Ͼ Ϻ Ϸ  ϸ ϴ ϴϻ  ϻ ϴ Ϲ  Ͼ Ϻ Ϸ  
ϻ ϶ϼ ϶ϴ ϼ  ϴ ϴ Ϲ ϶ ϼ Ͼ Ϻ Ϸ  ϻ  ϴ ϶ ϴ ϶  ϶ϼϵ Ͼϼ. 
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  ,tsostCР

tsostC,dd

ddtpar

Р

tsostCdtparP

j

j
max
j

min
j

tpartparj

jtparj

jj

j























11

1

1

1

 (15) 

ϸϹ  tpar j
d

1
, − Ͼ Ͼ Ϲ Ϲ ϻ ϴ Ϲ  ϶ Ϲ  ϶ϹϸϹ  ϶ϼ ,  ϴ ϴϾ Ϲ ϼϻ є 

϶ ϵ ϼϾϴ, ϻϴ Ͼϼ  Ϲ Ϸϴ  ϶ Ϲ  ϴ  0 , ϴ ϻ ϴ ϸϼ  ϶ ϸ ϴ ϴϻ  

 max
j

min
j ,dd ;   - Ͽ Ϸ ϼϽ Ϲ Ϲ ϼ  (Ͽ Ϸ Ϲ « »);  max

j
min
j ,dd  − ϸ ϴ ϴϻ  ϻ ϴ Ϲ  ϴ-

ϴ Ϲ  tparj1 ,  ϶ ϸ ϶ ϸϴє ϴ  sostj(t). 

ϙ ϴ  4. ϖϼ Ϲ  ϻϴϸϴ  ϾϿϴ ϼ Ͼϴ  ϴ  ϶ ϵ ϼϾϴ ϻϴ Ͼϼ  Ϲ -
Ϸϴ  Ͽ  ϻ ϴ Ͼ  Ͻ ϶ ϹϽ (15) ϴ ϴϿ ϻϴ  

         
         
         

,

tpar,...,tpar,...,tpartsostP

tpar,...,tpar,...,tpartsostP

tpar,...,tpar,...,tpartsost

p

j
jpjhjj

jpjhjj

jpjhjj











1
1

1

1

C

C

CP

 (16) 

ϸϹ          



p

j
jpjhjj tpar,...,tpar,...,tpartsostP

1
1C  − ϴ Ͻ ϶ ϹϽ ϺϿϼ϶ϼ  

Ϲ  ϾϿϴ ϼ Ͼϴ  ϻ ϴ ϶ϴ  ϶ϴ ϼ  ϴ϶ϼϿ. 
Ϣ ϵϿϼ϶  ϻϴ ϶ϴ  Ϸ  Ϲ ϸ  є ϶ϼϾ ϼ ϴ  Ͼ Ϲ ϼ  ϵ ϶' ϻϾ -

϶ϼ  ϻϴ ϼ ϶ ϶ ϴϾ Ͻ ϶ϼϵ  ϻϴ ϼ ϶,  є Ϲ Ϲϸ Ϲ ϼ  ϼ  ϴ ϴ Ϲ ϶ Ͼ Ϻ Ϸ  
ϴ  ϻϴ Ϲϻ Ͽ ϴ ϴ ϼ Ϲ ϹϺϹ ,  ϵ Ͽϼ ϶ϹϸϹ  ϴ Ϲ. 

   ϻϴ ϶ϴ  ϴ Ͻ  Ϲ Ͽ Ϸ  ϼ Ϸ  
ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  (ІϦ Ϡϥ ϖϣ) ϸ ϼє ϶ϴ, Ͼϴ ϹϴϿ ϻ ϶ϴ ϴ ϻϴ ϸ -

Ϸ  ϥϧϕϘ Oracle ϴ Ϸ ϴ Ϸ  ϸ Ͽ , ϾϼϽ ϻ ϵϿϹ  ϶ Ϲ Ϲϸ ϶ϼ  Visual Stu-

dio. ϡϴ϶ϹϸϹ ϴ ϴϾ ϼ ϴ ϹϴϿ ϻϴ  ϻ ϵϿϹ ϼ  ϸϹϿϹϽ, Ϲ ϸ  ϴ ІϦ Ϡϥ ϖϣ ϸ -
ϼє ϶ϴ, ϴ϶ϹϸϹ  Ϲϻ Ͽ ϴ ϼ ϻϴ ϶ϴ  ІϦ Ϡϥ ϖϣ  ϶ϼϷϿ ϸ  Ͼ ϴϿ Ϸ  

ϸ Ͽ  ϼ Ϲ ϼ ϴ϶Ͽ  ϶ϼ ϵ ϼ ϼ  Ϲ ϴϿ  ϸ ϼє ϶ϴ. Ϫ  Ϲ Ͽ Ϸ  
ϵϴϻ є  ϴ ϻϴ ϶ϴ ϼϽ ϸϹϿ  ϶ϴ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  Ϲ  ϴ Ϲ-

ϴϿ ϴ ϵϿϼ϶  ϴ Ϲ ϴ ϼ  ϸϹϿ  ϴ  ϶ϼϾ ϴ϶ ϶. 

І ϴ Ͻ ϴ Ϲ Ͽ Ϸ  ϼ  ϴϾ  Ϲ ϴ ϼ. 
ϙ ϴ  1. ϢϵϿ Ͼ ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶,  ϸ  ϶ Ϲ  ϸ ϼє ϶ϴ. 
ϙ ϴ  2. ϢϵϿ Ͼ ϴ ϴ Ϲ ϶ ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . 
ϙ ϴ  3. Ϣ ϶ϴ  ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . 
ϙ ϴ  4. Ϣϵ ϼ ϿϹ  ϴ ϴ Ϲ ϶ Ϸ  ϴ  ϶ϼϾ ϴ϶ ϶ ϴ ϴ Ͽ ϸϾ ϶ ϹϷϴ-

ϼ϶ Ϸ  ϶ Ͽϼ϶  ϖϫ ϴ ϶ϼϾ ϴ϶  ϴ ϻϴϸϴ ϼϽ Ϲ  ϴ  ϶ϼϾ ϴ  Ϲ . 
ϙ ϴ  5. ϖϼϻ ϴ Ϲ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . 
ϣϹ ϼϽ Ϲ ϴ  ϴ Ͻ  Ϲ Ͽ Ϸ   ϻϴϵϹϻ Ϲ є  ϴ є  ϻ ϸ -

ϼ  ϸ Ͼ Ϲ ϶,  ϼ  Ϲ ϹϿ Ͼ ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ Ϲ ϶ ϸ ϼє ϶ϴ, 
ϾϼϽ є  ϻϷ ϸ  ϻ Ͼϴ  ϶ ϴ ,  ϻϴ ϶ є  ϸ ϴ  ϴ Ϲ ϴ  ϸϿ  



 11 

Ͼ Ϻ Ϸ  ϵ Ϸ  . ϡϴϸϴϿ  ϵ ϼ Ͽ є  ϹϷϴ ϼ϶ ϼϽ ϶ Ͽϼ϶ Ͼ Ϻ Ϸ  ϼ ϼϾϴ, 
 ϶ ϴ ϶ϴϿϼ ϻϴ ϸϹϿϿ  (5), ϴ  ϻ ϴ Ϲ  ϴϸ ϸ  ϸ  ϕϘ ϸϿ  ϶ϼϾ ϼ ϴ   

ϸϴϿ ϼ  ϻ ϴ Ͼϴ . 
Ϙ ϷϼϽ Ϲ ϴ  ϴ Ͻ  Ϲ Ͽ Ϸ  ϻϴϵϹϻ Ϲ є  ϴ є   ϶ϼ -

 ϸϴ  ϴ Ͼ ϶ Ϸ  ϴ  Ͼ Ϻ Ϸ  ϶ϼϾ ϴ϶  (1). ϳϾ  Ϲ Ϲ ϺϿϼ϶ ,  ϸϴ  ϵϹ-
 ϻ ϕϘ ϸ ϼє ϶ϴ,  ϻϵϹ Ϸϴє ϸϴ  Ϲϸϼ ϼ  ϷϿ ϸ ϶ Ϲ ϴϿ . Ϙϴ   

ϴ Ͼ ϶ϼϽ ϴ  ϶ϼϾ ϴ϶  ϻϵϹ Ϸϴ  ϶ ϕϘ ϸϿ  ϸϴϿ ϼ  ϻ ϴ Ͼ ϶ ϴ  ϶ϼ-
Ͼ ϴ϶ ϶.  

ϡϴ Ϲ  Ϲ ϴ  ϴ ϶  Ͼ Ͽ Ͼ ϼ  ϸϴ ϼ   ϴ Ͼ ϶ϼϽ ϴ  ϶ϼϾ ϴ϶ ϶ 
϶ϼϻ ϴ ϴє  ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶  ϻϴ ϸ Ϸ  Ϲ ϸ  ϶ϴ  ϴ Ϲϻϸϴ-

 ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  (13–16)  ϶ϼϷϿ ϸ  ϼ ϶ Ͽ Ϸ  ϻ ϴ Ϲ ,  є ϻ ϻ -
Ͽϼ  ϸϿ  ϵ ϸ - Ͼ Ϸ  Ͼ ϼ ϶ϴ ϴ ϼ Ϲ ϼ: « ϼϸϴ ϼϽ», « ϴϾ ϼ  ϼϸϴ ϼϽ», 

«Ϸ ϴ ϼ ϼϽ ϴ », « Ϲ ϼϸϴ ϼϽ».  

ϡϴ Ϲ ϶Ϲ  Ϲ ϴ  ϻϴ ϸ Ϸ  Ϲϻ Ͽ ϴ ϶ ϶ϼϾ ϴ  Ϲ Ϸ  ϴ ϸ Ϸ Ϸ  
Ϲ ϴ ϶ (ϸϴ  ϸ  ϴ Ͼ ϶ϼϽ ϴ  ϶ϼϾ ϴ϶  ϴ ϹϷϴ ϼ϶ ϼϽ ϶ Ͽϼ϶ Ͼ Ϻ Ϸ  ϼ ϼ-
Ͼϴ) ϵ ϼ Ͽ є  ϻ ϴ ϴ ϴ Ϲ ϶ ϴ  ϶ϼϾ ϴ϶ ϶ ϴ ϻϴϸϴ ϼϽ Ϲ  ϴ  ϻϴ -
ϸϹϿ ϼ (8) ϴ (12).  

ϡϴ ’  Ϲ ϴ  ϴ ϶  Ϲϻ Ͽ ϴ ϶ ϶ϼϾ ϴ  Ϲ Ϸ , ϸ Ϸ Ϸ  ϴ Ϲ ϶Ϲ -
Ϸ  Ϲ ϴ ϶ Ͼ Ͽ Ͼ  ϶ϼϻ ϴ ϴє  ϴ  ϶ϼ ϵ ϼ Ϸ  ϴ  ϻϴ ϸϹϿϿ  (9),  ϶ -

є  Ϲ Ͻ Ϲ ϴ  ϴ Ͻ  Ϲ Ͽ Ϸ  ϴ ϶ϼϻ ϴ ϴє  ϴ Ϲϻϸϴ  ϶ϼϾ -
ϴ϶  ϻϴ ϸ Ϸ  Ϲ ϸ  ϶ϴ  ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  

(13–16)  ϶ϼϷϿ ϸ  ϼ ϶ Ͽ Ϸ  ϻ ϴ Ϲ . 

Ϥ ϻ ϵϿϹ  IDFE3- ϸϹϿ  ϶ϻϴє ϸ  Ϲ ϶ ІϦ Ϡϥ ϖϣ ϸ ϼє ϶ϴ ( ϼ . 1) 

 

 
Ϥϼ Ͼ 1 – IDFE3- ϸϹϿ  ϶ϻϴє ϸ  Ϲ ϶ ϴ Ͻ  Ϲ Ͽ Ϸ  ϼ Ϸ  

ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ 

 

ϴ Ϲ  Ͼ ϶ ϸϴ ϼ   ϴ  ϗϹϽ ϴ-ϥϴ ϴ ( ϼ . 2), Ͼϴ ϼ є ϶ϻϴє ϸ  Ͼ -
ϿϹϾ  Ͼ ϴϿ ϼ  ϻϴϸϴ  Іϥ,  ϹϴϿ ϻ є ϻϴ ϶ϴ  ІϦ. Ϥ ϻ ϵϿϹ  Ϲ  

ϵϴϻϼ ϸϴ ϼ  Іϥ. Ϥ ϻϷϿ  ϼϻ ϴ Ϲ  Ͼ Ϻ Ϸ  Ͼ ϿϹϾ  ϻϴϸϴ  ϴ ϼ ϴ  ϶ϴ ϴ -
ϼ Ϲ  ϼ ϵ  Іϥ ϶ ϹϺϼ  Ϲ ϴ ϼ϶ Ϸ  ϶ϼϻ ϴ Ϲ  ϴ   ϹϺϼ  -
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϶ϴ  ϴ  ϶ϼϾ ϴ϶ ϶ ϴ Ͼ Ϲ  ϵ  ϻ ϼ.  
 

 
Ϥϼ Ͼ 2 – ϥ Ϲ ϴ Ͼ ϶ ϸϴ ϼ  ϴ Ͻ  ϼ Ϲ ϼ ϼ Ϸ  ϴ   

϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ 

 

ϳϾ ϴϾ ϼ ϴ ϹϴϿ ϻϴ  ϻϴ ϶ϴ  ІϦ Ϡϥ ϖϣ ϸ ϼє ϶ϴ ϵ ϶ ϶ ϶ϴ-
ϸϺϹ ϼϽ Ͼ ϴϿ ϼϽ ϸ Ͽ  ϴ϶Ͽ  ϶ϼ ϵ ϼ ϼ  Ϲ ϴϿ  ϸ ϼє ϶ϴ ϶ 

ϸ  ϹϾ ϶ϴ  Іϥ Ϡϥ ϖϣ Ͼ ϿϹϾ  ϼ Ϲ ϼ ϴ϶Ͽ  ϣϔϦ «ϩϴ Ͼ ϶ Ͼ-
Ϸϴϻ». ϣ ϸ ϴ  ϸ Ͽ ϸ  ϹϾ Ͽ ϴ ϴ  Ͼ ϴϿ Ϸ  ϸ Ͽ  ϶ ϹϺϼ  « Ϸ ϻ» 

ϻ ϵϿϹ  Ϲ  ϶ϼϾ ϼ ϶ ϶ϴϿϼ  ϸϿ  Ϸ ϻ  ϴ  ϶ ϵ ϼϾ ϶ ϻ Ϲ -
 ϴ Ͼ  ϸ  Ϲ  ϻϴϾ Ϲ  ϵ  ϻ ϼ. 

ϡϴ ϶  ϼ  ϻ ϵϿϹ ϼ  Ϲ  ϼϽ ϴϿϼ  ϴ϶Ͽ Ͼ  Ϲ  ϸ  
ϴ Ϲϻϸϴ  ϴ ϶ ϼϾϴ ϸ ϴ  ϶ϼϾ ϴ  Ϲ Ͻ  ϸ Ͽ , ϻϴϸϿ  ϻϵϹ Ϲ-

ϺϹ  ϻϸ ϶'  ϶ ϵ ϼϾϴ ϴ ϻ Ϲ Ϲ  ϶ϼ ϴ ,  Ϻ  ϶ϼ ϼϾ ϼ ϶ ϴ Ͽ ϸ Ͼ 
Ͻ Ϸ  Ϲ ϴ Ϲϻϸϴ  

Ϣ Ͼ Ͽ Ͼϼ  Ϲ ϸϼϾϼ Ϲ ϸ ϻ϶ Ͽ  ϻϸ Ͻ ϼ ϼ ϶ϼϻ ϴ Ϲ  ϴ  ϴ -
϶ϴ  ϻ ϼ  ϴ   ϶ϼϾ ϴ϶ , ϻ ϵϿϹ  Ϲ  ϻϴϵϹϻ Ϲ  Ϸϴ ϻϴ  ϵ Ͽ  

Ϲ ϹϾ ϼ϶ ϼ  ϵ  ϻ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ Ͼ -
ϿϹϾ  ϼ Ϲ ϼ ϴ϶Ͽ  ϣϔϦ «ϩϴ Ͼ ϶ ϾϷϴϻ», Ϻ  ϸϹϿ  ϴ Ϲ ϸϼ.  

ϖ ϸϹ Ϸ ϴ ϴ ϵ ϼ Ͼ ϴϿ Ϸ  ϸ Ͽ  ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  
Ϲ ϴϿ  ϸ ϼє ϶ϴ Ͼ ϿϹϾ  ϼ Ϲ ϼ ϴ϶Ͽ  ϣϔϦ «ϩϴ Ͼ ϶ ϾϷϴϻ»  

ϹϺϼ  « Ϸ ϻ» ϴ϶ϹϸϹ ϴ ϴ ϼ . 3.  

ϔ ϴϿ ϻ ϸϴ ϼ ,  ϼ ϴ  ϼ Ϲ ϴ ϼ϶  ϶ϴ  ϻ ϼ ϴ  ϶ϼϾ -
ϴ϶ ϶ ϴ Ϲϻ Ͽ ϴ ϼ Ϸ ϻ  ϻ ϼ ϴ  ϶ϼϾ ϴ϶ ϶ ϶ ϸ ϻ  ϴ 20 %  ϵ Ͼ 

ϵ Ͽ  Ϲ ϼ Ͽϼ϶ Ϸ  Ϸ ϻ  ϻ ϼ ϴ  ϶ϼϾ ϴ϶  ϸ  Ͼ  ϻ ϼ. ϪϹ ϶ ϸ ϼ  
 Ϲ϶Ϲ ϼ϶ ϼϽ ϴ ϴϾ Ϲ  ϻϴ ϶ϴ  ϸϹϿ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ , 

ϵ   ϶ є ϴ Ϲ ϻϴ ϵ Ϸϴ  ϺϿϼ϶  ϼϸϹ , ϴ, Ͼ Ͻ Ϸ  ϴ Ͽ ϸϾ , ϶ϼ ϼϾ-
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Ϲ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶ . ϡϴ ϶  ϴϾ Ϸ  Ϸ ϻ  ϺϿϼ϶Ϲ ϶ є ϴ Ϲ  
ϼϽ  ϴ϶Ͽ Ͼ Ϸ  Ϲ , ϾϹ ϸ ϻ϶ Ͽϼ  ϻ Ϲ ϼ ϼ  ϴ Ϲ ϹϸϾ ϶ϴ-
 ϶ϼ ϴ ϼ, ϶ϼϾϿϼϾϴ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  

ϸ Ͽ . 
  ϸ  ϸϼ Ϲ ϴ  ϴ϶ϹϸϹ  ϴϾ ϼ  ϶ ϶ϴϸϺϹ  Ϲϻ Ͽ ϴ ϶ ϸϼ Ϲ ϴ-

Ͻ  ϵ ϼ, Ϲϻ Ͽ ϴ ϼ ϻ ϴ Ͼ  Ϸ ϻ  ϴ  ϶ϼϾ ϴ϶ , ϻϴ Ͼϼ  ϴϷϿ ϸϴ , 
Ϲ Ϲϻ 4, 6 Ϸ ϸϼ  Ͽ  ϴ Ͼ  ϻ ϼ ϴ ϴ Ͼ Ϲ  ϻ ϼ, ϴ ϴϾ Ϻ Ϲϻ Ͽ ϴ ϼ ϻ ϴ -
Ͼ ϶ ϴ ϴ Ϲ ϶ ϶ϼϾ ϴ϶ ϶ ϸϿ  ϶ϼϻ ϴ Ϲ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . 

 

 
Ϥϼ Ͼ 4 – ϖ ϸϹ Ϸ ϴ ϴ ϵ ϼ Ͼ ϴϿ Ϸ  ϸ Ͽ  ϼ Ϸ  ϴ   

϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ ϶ ϹϺϼ  « Ϸ ϻ» 

 

 

 

ϧ ϸϼ Ϲ ϴ Ͻ Ͻ ϵ  ϶ϼ Ϲ  ϴϾ ϴϿ  ϴ Ͼ ϶ - ϼϾϿϴϸ  ϻϴϸϴ  ϻ Ϲ -
Ϲ  ϼ  ϴ Ϲ ϹϸϾ ϶ϴ ϼ  ϶ϼ ϴ , Ͼ  ϶ϼϾϿϼϾϴ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶-
 ϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ Ͽ , Ͽ  ϸ϶ϼ Ϲ  ϸ Ͼ ϼ϶  ϶ϼϾ ϴ  
ϵ  ϻ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ. ϧ Ϲϻ Ͽ ϴ  -

϶ϹϸϹ ϼ  ϸ Ͽ ϸϺϹ  ϼ ϴ  ϴϾ  Ϲϻ Ͽ ϴ ϼ.  

1. ϣ ϶ϹϸϹ  ϴ ϴϿ ϻ ϵϿϹ ,  ϶ϼ ϼϾϴ  ϶ ϸ  ϴ϶ ϴ ϼϻϴ  Ϲ ϶ -
ϼ Ϸ  ϴ  ϖϣ ϸ ϼє ϶ϴ. ϣ ϶ϹϸϹ ϼϽ ϴ ϴϿ ϻ Ͼϴϻϴ϶ ϶ ϸ  єϸϼ ϼ  

ϹϾ Ϲ ϸϴ Ͻ ϸ  Ϲ ϹϿ Ͼ  ϼ ϶ϼ  Ͼ Ͻ Ϡϥ ϖϣ, ϴ ϴϾ Ϻ ϻϷ ϸϺϹ  Ͼϼ ϻ -
 ϴ ϼ Ϲ  Ͼϴϻ ϼϾ ϶ ϴ Ϲ  ϸϴ ϼ ,  ϼ  Ϲ  ϼ Ϸ  ϴ  

ϖϣ ϴ ϴ  ϸ ϼє ϶ . ϔ ϴϿ ϻ ϼ  Іϥ, ϸ ϶Ϲ ϸϼ϶ ϶ ϸ   ϴ -
ϼ  ϼ Ϲ ϴ  Ͼ Ͻ Ͼ Ͽ Ͼ Ϸ  ϵϿ Ͼ , Ͼ Ͽ  ϴ Ͼϼ ϴ  ϶ϼϾ ϴ϶ ϶ Ͼ 
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Ͼϴϻ ϼϾϴ ϶ϼϾ ϼ ϴ  ϖϣ ϴ ϵ’єϾ  ϴ϶Ͽ  ϴϵ  ϴ Ͻ Ϸ  Ͼ Ϲ ϼ  Ϲ ϴ . 

ϨϴϾ ϴ ϼ,  Ϲ Ϲ Ͼ ϸϺϴ  ϻ ϵ  Іϥ Ϡϥ ϖϣ, є Ϲϸ Ͼ ϴϿ  ϴ Ϲ ϴ ϼ -
Ϸ  ϴ ϴ ϴ  ϶ϼϻ ϴ Ϲ  ϴ ϶ϴ  ϴ  ϶ϼϾ ϴ϶ ϶ ϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ -
Ͽ . 

2. ϧϸ Ͼ ϴϿϹ  ϴ Ϲ ϴ ϼ  ϸϹϿ  ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼ-
Ͼ ϶ ϴ Ϲ ϴϿ, Ͼϴ, ϴ ϶ ϸ  ϶ ϸ ϼ , ϶ ϴ ϶ є ϶ Ͽϼ϶ ϷϹ Ϲ ϷϹ ϼ  Ͼ ϸϿϼ-
϶ϼ  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ ϶ϼϾ ϴ϶ ϶  ϸ ϻ϶ Ͽ є Ϸϴ ϻ ϶ϴ ϼ ϻϵ , ϵ ϵϾ  ϴ ϶ -
ϸ ϵ ϴϺϹ  ϴ    ϹϽ ϶ Ͽϼ϶ ϴ ϶ ϵ ϼϾ ϶ ϸ ϼє ϶ϴ,  ϸ ϻ϶ -
Ͽ є ϹϴϿ ϻ ϶ϴ ϼ Ͼ  ϵϿ Ͼ  ϼ ϼϾ ϶ ϶ϼ ϵ ϼ Ϸ  Ϲ Ϲϸ ϶ϼ ϴ. 

3. ϧϸ Ͼ ϴϿϹ  ϴ Ϲ ϴ ϼ  ϸϹϿ  ϶ϴ  ϻ  ϴ ϴ Ϲ ϶ Ϸ  
ϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ Ϲ Ͻ  ϸ Ͽ , Ͼϴ, ϴ ϶ ϸ  ϶ ϸ ϼ , 

϶ ϴ ϶ є Ϲϻ Ͽ ϴ ϼ ϹϷϴ ϼ϶ Ϸ  ϶ Ͽϼ϶  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϲ ϴϿ ϴ ϴ ϴ-
Ͼ Ϲ  Ͽ  ϸ  Ͼ Ϲ ϼ  ϶ϼ ϵ ϼ ϼ  ϼ ϼϾ ϶ ϴ Ϸϴ ϻ  ϶ϼϾ ϴ϶ ,  ϸ ϻ϶ Ͽ є 
Ͼ Ͽ Ͼ  ϼ ϼ ϻ ϼ ϼ ϻ Ͽ Ϸ ϼ  ϴ ϴ Ϲ ϶ ϴ  ϶ϼϾ ϴ϶  ϴ ϹϴϿ ϻ -
϶ϴ ϼ Ͼ  ϴ ϴϿ ϻ  ϻ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . 

4. ϖ Ϲ Ϲ ϻ ϵϿϹ  ϴ Ϲ ϴ ϼ  ϸϹϿ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ ,  
϶ ϴ ϶ є ϴ Ͼ ϶ϼϽ ϴ  ϶ϼϾ ϴ϶ ϶, ϻ  Ϸ  ϴ  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  

Ϲ Ͻ  ϸ Ͽ  ϴ ϴ Ͽ ϸϾϼ, Ͼ  ϶ϼ ϼϾϴ  ϶ Ϲϻ Ͽ ϴ  ϸ  ϷϹ Ϲ ϷϹ ϼ  
ϼ ϼϾ ϶ ϴ Ϲ ϴϿ,  ϸ ϻ϶ Ͽ є Ͼ Ͽ Ͼ  ϼ ϼ ϴ  ϶ϼϾ ϴ϶ ϶ ϴ ϻ ϼ Ϸ  
ϴ   ϻ Ϲ ϼ ϼ ϶ϼ ϴ ϼ Ϲ Ϲϻ Ϲ ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϼ Ͽϴ-
϶ϴ  Ϲ ϹϿ Ͼ  ϵ  ϸ ϼє ϶ϴ ϴ ϸ ϻ϶ Ͽ є ϻϴ ϵϴ ϼ ϻϴ ϶ϴ  ϴ-
Ͻ  Ϲ Ͽ Ϸ  ϹϴϿ ϻ ϶ϴ ϼ Ͼ  ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ . 

5. ϡϴϵ ϶ ϸϴϿ Ϸ  ϻ϶ϼ Ͼ  Ϲ ϸ ϶ϴ  ϴ Ϲϻϸϴ  ϶ϼ ϵ ϼ Ϸ  
Ϲ ϴϿ , ϾϼϽ, ϴ ϶ ϸ  ϶ ϸ ϼ , ϾϿϴ ϼ Ͼ є ϴ  ϶ϼϾ ϴ϶ ϶ ϴ ϶  ϴ ϴ-

Ͽ ϻ  ϼ ϻ Ͽ Ϸ ϼ  ϴ ϴ Ϲ ϶ ϴ  ϻϴ ϶ Ϲϸ ϴ  Ͼ Ͽ Ͼ  ϴϾ ϼ Ϲ-
ϼ  ϸϴ ϼ ,  ϸ ϻ϶ Ͽ є ϹϴϿ ϻ ϶ϴ ϼ Ͼ  Ͼϼ ϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶ ϸ  ϸ  
ϼ ϼ  ϴ϶ϼϿ ϶ϼϻ ϴ Ϲ  ϴ Ϲϻϸϴ  Ϲ ϴϿ .  

6. ϛϴ ϶ϴ  ϴ Ͻ  Ϲ Ͽ Ϸ  ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  
Ϲ ϴϿ  ϸ ϼє ϶ϴ. ϦϹ Ͽ Ϸ  ϶ϾϿ ϴє ϶  Ϲ ϴ ϼ ϼ Ϸ  ϴ  ϶ϼ ϵ ϼ-
Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ, ϼ ϴ  ϴ Ϲ, ϴ ϻϴ ϴ Ͼ ϴ϶ ϴ ϼϻϴ  Ϲ ϶ 

ϼ Ϸ  ϴ  ϖϣ ϸ ϼє ϶ϴ ϸ ϻ϶ Ͽ є ϻ Ϲ ϼ ϼ  ϴ Ϲ ϹϸϾ ϶ϴ  
϶ϼ ϴ ϼ, ϶ϼϾϿϼϾϴ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶  ϶ ϸ ϶Ϻ ϶ϼϾ ϴ  Ϲ Ͻ  

ϸ Ͽ , Ͽ  ϸ϶ϼ Ϲ  ϸ Ͼ ϼ϶  ϶ϼϾ ϴ  ϵ  ϻ ϼ Ϸ  ϴ-
 ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϸ ϼє ϶ϴ.  

7. ϣ ϶ϹϸϹ  ϶ ϶ϴϸϺϹ  ϸϹϿϹϽ, Ϲ ϸ  ϴ ϴ Ͻ  Ϲ Ͽ Ϸ  ϸ 
ϴ  ϶ϼ Ϲ  ϴϾ ϼ ϼ  ϻϴ϶ϸϴ  ϼ Ϲ ϼ ϴ϶Ͽ  ϶ϼ ϵ ϼ ϼ  Ϲ ϴϿ  ϶ 
ϸ  ϹϾ ϶ϴ  Ͼ ϴϿ Ϸ  ϸ Ͽ  Ϡϥ ϖϣ Ͼ ϿϹϾ  ϼ Ϲ ϼ ϴ϶Ͽ -
 ϣϔϦ «ϩϴ Ͼ ϶ ϾϷϴϻ». ϤϹϻ Ͽ ϴ ϼ ϵ ϼ ϵ Ͽϼ ϶ ϶ϴϸϺϹ , ϴ ϵ ϶ϴ  ϴ ϻϴ-

϶ϴ  ϶ ϣϔϦ «Ϧ ϵ ϴ », ϣϔϦ «ϩϴ Ͼ ϶ ϾϷϴϻ», ϗϡϣϣ «Ϣϵ’єϸ ϴ  Ϟ -
ϴ », ϶ϼϾ ϼ ϶   ϴ϶ ϴϿ  Ϲ  ϩϡϧϤϙ,  ϸ ϶Ϲ ϸϺϹ  ϶ ϸ ϶ ϸ-
ϼ ϼ ϴϾ ϴ ϼ ϶ ϶ϴϸϺϹ . ϛϴ ϶ϴ ϴ ϴ Ͻ ϴ Ϲ Ͽ Ϸ  ϸ ϻ϶ Ͽ є -
ϼ ϻ ϶ϴ ϼ ϼϽ  ϴ϶Ͽ Ͼϼ  Ϲ  ϸ  ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϻϴ 
ϴ Ͼ Ͽ Ϲ  ϶ϼϾ ϼ ϴ  ϶ϼ ϵ ϼ Ϸ  Ϲ ϴϿ  ϴ ϻ Ϲ Ϲ  Ϲ ϸ Ͼ-
ϼ϶ ϼ  ϶ϼ ϴ , ϶ϼϾϿϼϾϴ ϼ  Ϲ ϴ Ϲϻϸϴ  ϶ϼϾ ϴ϶ ϶. ϛϴϷϴϿ ϼϽ Ϲ ϹϾ  ϶ ϸ ϶ -

϶ϴϸϺϹ  ϻϴ ϶ϴ  ІϦ Ϡϥ ϖϣ ϾϿϴ϶ 53 ϼ . Ϸ .  
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1. ϥϹ ϸ Ͼ ϡ. ϡ. Ϡ ϸϹϿϼ ϼ ϴ ϗϴ Ϲ ϹϽ ϴ ϸϿ  ϼ ϴ ϼ  ϹϿϼ ϹϽ Ϸ  ϶ ϻ-
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ϻϴ ϶ Ϲϸ ϴ  Ͼ Ͽ Ͼ  ϴϾ ϼ Ϲ ϼ  ϸϴ ϼ ,  ϸ ϻ϶ Ͽ є ϼϽ ϼ Ϲ  

ϸ  ϶ϼϻ ϴ Ϲ  ϴ  ϶ ϸ ϶ ϸ  ϸ  ϼ ϼ  ϴ϶ϼϿ ϶ϼϻ ϴ Ϲ  ϴ Ϲϻϸϴ  Ϲ-
ϴϿ . 
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ϛϴ ϶ϴ  ϸϹϿ  ϴ Ϲ ϸ ϸ ϻ϶ Ͽ  Ϸϴ ϻ ϶ϴ ϼ ϻϵ  ϴ ϴ ϴϿ ϻ ϸϴ ϼ  
ϸ  ϶ Ͽϼ϶  ϼ ϼϾ ϶ ϶ϼ ϵ ϼ Ϸ  Ϲ Ϲϸ ϶ϼ ϴ ϴ Ϲ ϴϿ ϸ ϼє ϶ϴ, ϴ ϴϾ Ϻ, 

ϴ ϶  ϼ Ϲ  ϸ  Ϲ ϺϿϼ϶  ϶ϴ  ϻ  ϴ ϴ Ϲ ϶ ϴ  ϶ϼϾ -
ϴ϶  ϻϴ Ϲϻ Ͽ ϴ ϴ ϼ ϼ  ϶ϼ ϶ϴ , ϸ ϻ϶ Ͽ  ϶ϼϻ ϴ ϼ ϼ ϴ  ϴ ϼ ϼ 

ϻ ϼ ϴ  Ϲ ϴϿ  ϸ ϼє ϶ϴ. Ϣ ϵϿϼ϶ ϼ  ϻϴ ϶ϴ ϼ   ϸϹϿϹϽ ϴ 
Ϲ ϸ  є ϺϿϼ϶   ϴϸϴ ϴ  ϸ  ϺϿϼ϶ϼ  ϻ  Ϸϴ ϻϴ  ϴ  ϴ ϸ ϼє -

϶  ϵϹϻ ϻ ϼ ϻϴϵϹϻ Ϲ ϶ϴϿ  ϴ ϼ ϼ ϼ Ϲ ϼ Ϡϥ ϖϣ,  ϹϾ є . ϛϴ -
϶ϴ  ϹϿϹ Ϲ ϼ ϴ Ͻ  Ϲ Ͽ Ϸ  Ϡϥ ϖϣ ϸ ϼє ϶ϴ,  ϸ ϻ϶ Ͽ  ϴ϶-

ϴ ϼϻ ϶ϴ ϼ ϶ϼ Ϲ  ϶ ϼ  ϻϴϸϴ  Ͼ ϴϿ Ϸ  ϸ Ͽ  ϼ Ϸ  ϴ-
 ϶ϼ ϵ ϼ Ϸ  ϴ  Ϲ ϴϿ  ϸ ϼє ϶ϴ. ϛϴϻ ϴ Ϲ  Ϲϻ Ͽ ϴ ϼ ϸ Ͽ ϸϺϹ  ϴ 

ϹϿϹ Ϲ ϼ ІϦ Ϡϥ ϖϣ ϴ ϵ ϶ϴ , ϻϴ ϶ϴ  ϴ ϶ ϶ϴϸϺϹ  ϶ ϸϹϾ Ͽ Ͼ  Ϸϴ ϻϴ  

ϴ ϸ ϼє ϶ϴ . 

ϞϿ ϶  Ͽ ϶ϴ: ϸϹϿ , Ϲ ϸ, ϴ Ͻ ϴ Ϲ Ͽ Ϸ , ϼ Ϲ ϴ ϼ Ϸ , 
Ϲ Ͻ ϴ ϸ Ͽ , ϶ϼ ϵ ϼ  ϼ ϼϾϼ, ϴ ϴ Ϲ ϼ ϴ  ϶ϼϾ ϴ϶ . 

 

 

 

ϥϹ ϸ Ͼ ϡ. ϡ. Ϡϴ Ϲ ϴ ϼ Ϲ ϾϼϹ ϸϹϿϼ, Ϲ ϸ ϼ ϼ ϴ ϼ ϴ  Ϲ Ͽ Ϸϼ  
ϼ ϼ Ϸϴ ϼ  ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ ϴϿϴ Ϲϸ ϼ ϼ . – ϡϴ ϴ϶ϴ  -

Ͼ ϼ ϼ. 

Ϙϼ Ϲ ϴ ϼ  ϴ ϼ Ͼϴ ϼϹ Ϲ Ͻ Ϲ Ϲ ϼ Ͼϴ ϸϼϸϴ ϴ Ϲ ϼ Ϲ Ͼϼ  ϴ Ͼ  
Ϲ ϼϴϿ ϼ 05.13.06 – ϼ ϴ ϼ Ϲ Ϲ Ͽ Ϸϼϼ. – ϩϴ Ͼ ϶ ϾϼϽ ϴ ϼ ϴϿ -
Ͻ ϼ϶Ϲ ϼ Ϲ  ϴϸϼ ϿϹϾ ϼϾϼ, ϩϴ Ͼ ϶ ϾϼϽ ϴ ϼ ϴϿ Ͻ Ͼ ϼ Ϲ ϾϼϽ 
ϼ϶Ϲ ϼ Ϲ  ϼ Ϲ ϼ ϥϹ Ϲ ϴ Ϟ ϻ Ϲ ϴ, ϩϴ Ͼ ϶, 2018. 

Ϙϼ Ϲ ϴ ϼ ϴ  ϴϵ ϴ ϶ Ϲ ϴ Ϲ Ϲ ϼ  ϴϾ ϴϿ Ͻ ϴ - ϼϾϿϴϸ Ͻ 

ϻϴϸϴ ϼ Ϲ Ϲ ϼ   ϼ Ͼ ϶Ϲ  Ϲ , ϶ ϻ϶ϴ  Ϲ ϸ ϵ  
ϼ Ͽ ϼ ϹϿ  ϶ ϸϹ Ϲ ϼ ϴϿ Ͻ ϸϹ ϹϿ ϼ, Ϲ  ϶ Ϲ ϼ  ϸ Ͼ ϼ϶-

ϼ ϶ Ͽ Ϲ ϼ  ϵ   ϼ ϼ Ϸ  ϼ  ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ ϴϿϴ 

Ϲϸ ϼ ϼ . 

ϔ ϴϿϼϻ Ϲ ϶ ϼ  ϸϹϿϹϽ, Ϲ ϸ ϶ ϼ ϼ ϴ ϼ  ϼ Ϲ  (Ϝϥ) 

ϸ ϶Ϲ ϸϼϿ ϶ϼϹ ϶ ϶ Ϲ Ϲ  Ϝϥ ϴ϶ϿϹ ϼ  Ϲ ϴϿ  Ͼ ϼϽ Ͼ Ͽϼ Ϲ-
϶Ϲ Ϸ  Ϲ ϴ, Ͼ Ͽ , ϼ Ϲ Ͼϼ ϼ  ϼ Ͽ ϼ ϹϿϹϽ ϴ ϵ ϹϾ Ϲ ϴ϶ϿϹ ϼ  

ϼϿϼ ϹϷ  ϸϹϿ  Ϲ ϶. ϨϴϾ ϴ ϼ, ϻϴ ϸ ϼ ϼ ϴϻ ϴϵ Ͼ  ϼ ϴ ϼ-
Ͻ ϼ Ϲ  ϼ ϼ Ϸϴ ϼ  ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ ϴϿϴ (Ϝϥ Ϡϥ ϣϣ) 

Ϲϸ ϼ ϼ , ϶Ͽ Ϲ  Ϲ ϶Ϲ Ϲ ϶  ϴ Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϴ ϴ ϴ ϴ ϹϸϹϿϹ ϼ  ϼ 
Ϲ Ͼϼ ϼϻ Ϲ Ϲ ϼ  ϼ  ϸ ϼϾ ϶. Ϣϵ ϶ϴ ϴ Ϲ ϵ ϸϼ  ϼ ϴϾ ϴϿ -

 ϴϻ ϴϵ Ͼϼ ϸϹϿϹϽ, Ϲ ϸϴ ϼ ϼ ϴ ϼ Ͻ Ϲ Ͽ Ϸϼϼ Ϡϥ ϣϣ Ϲϸ ϼ ϼ . 

ϧ ϶Ϲ Ϲ ϶ ϶ϴ ϴ ϴ Ϲ ϴ ϼ Ϲ Ͼϴ  ϸϹϿ  ϹϷϴ ϼ϶ Ϸ  ϶Ͽϼ ϼ  ϼϻ϶ ϸ -
϶Ϲ  ϴϾ ϶ (ϣϨ) ϴ Ϲ ϴϿ, Ͼ ϴ , ϶ Ͽϼ ϼϹ  Ϲ ϶ ϼ , ϼ ϶ϴ-
Ϲ  ϶Ͽϼ ϼϹ ϴϻ ϸ  ϶ Ϲϸ  ϼϻ϶ ϸ ϶Ϲ  ϴϾ ϶ ϴ ϼ Ͽ ϼ ϹϿϹϽ ϼ 

ϻ϶ Ͽ Ϲ  Ϸϴ ϼϻ ϶ϴ  ϵ , ϵ ϴϵ Ͼ  ϼ ϵ ϴϺϹ ϼϹ ϵ Ͽ ϼ  ϴ ϼ϶ ϶ ϸϴ  
ϵ  ϶Ͽϼ ϼϼ ϴ Ϲ ϴϿ Ϲϸ ϼ ϼ . Ϙϴ ϴ  ϸϹϿ  ϻ϶ Ͽ Ϲ  ϴ ϶ϼ  -

϶  Ϲ ϼ  Ϝϥ Ϡϥ ϣϣ ϾϴϾ ϼ ϶ϴ ϼϹ Ϲϸϼ Ϸ  ϹϿ Ϸ  ϼ Ϲ ϼ϶ Ϲ-
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ϼ϶ Ϸ  Ϲϸ ϴ϶ϿϹ ϼ   ϼϼ ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ ϴϿϴ ϼ ϶ Ͽ Ϲ ϼϼ 
Ϲ ϼ ϴϿ Ͻ ϸϹ ϹϿ ϼ. ϧ ϶Ϲ Ϲ ϶ ϶ϴ ϴ ϴ Ϲ ϴ ϼ Ϲ Ͼϴ  ϸϹϿ  Ϲ -

Ͼϼ ϼϻ Ϲ Ϲ ϼ  ϴ ϴ Ϲ ϶ ϹϾ ϹϷ  ϼ  ϼ Ͽ ϼ ϹϿ  ϶ ϸϹ Ϲ ϼ ϴϿ -
Ͻ ϸϹ ϹϿ ϼ, Ͼ ϴ  ϼ ϶ϴϹ  ϴ ϴϾ Ϲ  ϶ Ϲ Ϸ  ϶ ϻϸϹϽ ϶ϼ  ϸϹϿ  

ϣϨ ϴ Ϸϴ ϼϻ  ϼ Ͽ ϼ ϹϿ  ϼ ϿϹϸ ϶ϼ , ϶ ϻ ϼϾϴ ϼϹ ϶ ϿϹϸ ϶ϼϹ Ϸ  ϶ ϻϸϹϽ-
϶ϼ ,  ϻ϶ Ͽ Ϲ  Ͼ Ͽϼ Ϲ ϶Ϲ  Ϲ ϼ  ϼϻ Ϲ Ϲ ϼϹ ϼ ϼϻϼ Ͽ Ϸϼ Ϲ Ͼϼ  ϴ-

ϴ Ϲ ϶ ϼ  ϼ Ͽ ϼ ϹϿ . ϣ ϹϸϿ ϺϹ ϴ ϴ Ϲ ϴ ϼ Ϲ Ͼϴ  ϸϹϿ  ϼ  
ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ ϴϿϴ, Ͼ ϴ  ϼ ϶ϴϹ  ϴ ϴϿ Ϲ ϼϹ ϼ Ͽ ϼ Ϲ-

ϿϹϽ, ϼϻ Ϲ Ϲ ϼϹ ϼ  ϸ ϶Ͽϼ ϼϹ  ϼϻ϶ ϸ ϶Ϲ  ϴϾ ϶ ϼ ϿϹϸ ϶ϼ , 
϶ ϻ ϼϾϴ ϼϹ ϶ ϿϹϸ ϶ϼϹ ϶ ϻϸϹϽ ϶ϼ  ϴϻ ϸ  ϴϾ ϶ ϴ Ϲ ϴϿ,  -
ϻ϶ Ͽ Ϲ  Ͼ Ͽϼ Ϲ ϶Ϲ  Ϲ ϼ  ϼϹ ϼ Ͽ ϼ ϹϿϹϽ ϼ ϼϻ Ϲ Ϲ ϼϹ Ϸ  -

ϼ  ϼ Ϲ ϼ  ϻϴ ϴ , ϶ ϻ϶ϴ Ϲ Ϲ ϸ ϵ  ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ -
ϴϿϴ ϼ Ͽϴ ϼ ϶ϴ ϼϼ Ϲ Ϲ  ϴϵ  Ϲϸ ϼ ϼ . ϣ Ͽ ϼϿ ϸϴϿ ϹϽ ϹϹ ϴϻ϶ϼ-

ϼϹ Ϲ ϸ Ϲ ϼ϶ϴ ϼ  ϴϵ ϵ ϼ ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ ϴϿϴ, Ͼ Ͻ, ϶ 
Ͽϼ ϼϹ  Ϲ ϶ ϼ , ϾϿϴ ϼ ϼ ϼ Ϲ  ϼϹ ϼ Ͽ ϼ ϹϿϹϽ ϴ ϶Ϲ ϴ ϴ-

Ͽϼϻϴ ϼ ϼϻϼ Ͽ Ϸϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϶ ϶ Ͽ ϶ϼ  Ϲϸ ϴ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϴ-
Ͼ ϿϹ  ϸϴ . Ϝ Ͽ ϻ ϶ϴ ϼϹ ϹϸϿ ϺϹ Ϸ  Ϲ ϸϴ ϻ϶ Ͽ Ϲ  ϼ ϼ ϴ  

Ϲ Ϲ ϼϹ  ϹϸϹϿϹ ϼ  ϼ  ϸ ϼϾϴ ϶ ϶Ϲ ϶ϼϼ  ϸϹϽ ϶ ϼ ϼ 
ϴ϶ϼϿϴ ϼ ϹϸϹϿϹ ϼ  ϴϵ ϵ ϼ ϸ ϼϾϴ. Ϥϴϻ ϴϵ ϴ ϴ ϸϹϿ  ϴ ϼ-

ϹϾ  Ϝϥ Ϡϥ ϣϣ Ϲϸ ϼ ϼ , ϴ ϴ϶Ͽϼ϶ϴ ϴ  ϵ ϴ Ϲ ϴ ϻ ϴ Ϲ ϼϽ Ϲ -
Ͼϼ Ϸ  ϶Ͽϼ ϼ . Ϙϴ ϴ  ϸϹϿ  ϻ϶ Ͽ Ϲ  ϴ ϶ϼ  ϵϹ ϼ ϴϿ Ϸ  

ϼ ϴ ϼ  ϼ ϴ ϼ Ϸ  ϼ Ϸ ϴ Ϸ  ϵϹ Ϲ Ϲ ϼ  Ϝϥ ϼ ϼ  ϸϹϿ  ϴ -
ϼ ϹϾ  Ϝϥ ϻϴ Ϲ  ϴ Ϲ ϼ  ϴ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϸϹϿϼ ϼ  ϼϻ϶ ϸ -

϶Ϲ Ϸ  Ϲ ϴϿϴ ϾϴϾ ϸ Ϸ  ϼϻ Ϲϵ ϶ϴ ϼϽ Ͼ Ϲϸ ϴ϶ϿϹ ϼ  ϶ ϸ  ϼ ϶ ϸ  
ϸϴ  Ϝϥ,  ϻ϶ Ͽ Ϲ  ϶ ϼ  ϼ ϵϿϹ  Ϝϥ ϼ ϹϹ ϼ ϴ ϼ Ϸ  

ϵϹ Ϲ Ϲ ϼ   Ͼ ϼ Ϲ Ϲ ϼ  ϴϻ ϴϵ ϴ Ͻ ϸϹϿϼ.  
ϡϴ ϶Ϲ Ͽ Ϲ  Ϲϻ Ͽ ϴ ϶ ϴϻ ϴϵ ϴ ϴ Ͼ ϴ ϼ ϴ ϼ Ͻ 

Ϲ Ͽ Ϸϼϼ Ϡϥ ϣϣ ϼ ϹϸϹϿϹ ϴ ϶ϻϴϼ ϶ ϻ  ϴ ϶ ϸϴ Ͻ Ϲ Ͽ Ϸϼϼ, ϹϴϿϼϻ -

ϴ  ϻϴ ϶ϿϹ Ͻ Ͼ ϿϹϾ  Ͼ ϼ ϴϿ  ϻϴϸϴ . Ϥϴ Ϲ  ϴϻ ϴ Ϲ ϼϹ ϾϴϺϸ Ϸ  
Ͼ ϿϹϾ ϴ ϻϴϸϴ . Ϣ ϼ ϴ  ϶ϴ ϼϴ  Ϲ Ϲ ϼϽ ϼ ϴϵ Ϲ Ϝϥ ϶ ϹϺϼ Ϲ Ϲ ϴ ϼ϶ -
Ϸ  Ϲ ϼ϶ϴ ϼ  ϼ ϶ ϹϺϼ Ϲ Ϸ ϻϼ ϶ϴ ϼ . Ϣ ϵϹ ϼ ϹϸϿ ϺϹ  ϸϹϿϹϽ 
ϼ Ϲ ϸϴ ϶Ͽ Ϲ  ϶ ϻ Ϻ  ϼ  ϴϸϴ ϴ ϼϼ Ͼ ϼϻ Ϲ Ϲ ϼ  Ϸϴ ϼϻϴ ϼϼ ϸϴ ϴ 

Ϲϸ ϼ ϼϼ ϵϹϻ ϼϻ Ϲ Ϲ ϼϽ ϵϹ Ϲ ϼ϶ϴ ϹϽ ϴ ϼ ϴϻ ϴϵϴ ϶ϴϹ Ͻ ϼ Ϲ  Ϡϥ 
ϣϣ Ϲϸ ϼ ϼ . 

ϞϿ Ϲ϶ Ϲ Ͽ ϶ϴ: ϸϹϿ , Ϲ ϸ, ϼ ϴ ϼ ϴ  Ϲ Ͽ Ϸϼ , ϼ Ϲ ϴ ϼ-
ϼ Ϸϴ, Ϲ ϼ ϴϿ ϴ  ϸϹ ϹϿ , ϼϻ϶ ϸ ϶Ϲ Ϲ ϴϾ , ϴ ϴ Ϲ  

ϼ  ϼ Ͽ ϼ ϹϿ . 
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formation Ϧechnologies». – Khark v National University of Radio Electronics, Simon 

Kuznets Kharkiv National University of Economics, Khark v, 2018. 

The dissertation is devoted to solving the actual scientific and applied task of 

developing models and the method the production personnel health monitoring on the 

enterprise, which allows reducing direct and indirect losses caused by the performer’s 

disability during the performance professional activity. 

The mathematical model the production personnel’s state, which takes into account 
performers’ initial state, the state’s change under of production factors’ influence and the 

consequences arising from heterogeneous factors’ action on the personnel, which allows to 

quantify the performers’ state and change the state and reduce losses due to the production 

personnel’s inability and allows to automate typical functions of the production personnel 

health monitoring: accounting, control and evaluation performers’ status, is proposed. The 

mathematical model about negative production factors’ influence on the personnel has 

been improved, which, unlike existing ones, takes into account heterogeneous harmful 

production factors influence on the performers and allows organizing the collection, proc-

essing and display large data amounts about this impact on the of enterprise’s employees. 

Mathematical evaluation of changes in the parameters the performer’s status in the course 

about his professional activity, which, unlike those that exist, takes into account the 

nonlinear character of the joint action by the individual production’s factors on per-

former’s organism and the consequences arising from this action, which allows quantify-

ing changes in the psycho-physiological parameters was improved. The qualitative as-

sessment’s method about of production personnel’s performance, which, unlike existing 

ones, has been further developed by classifying the performers’ state on the basis the 

analysis about the state’s psycho-physiological parameters in the conditions of insufficient 

amount data accumulated, which makes it possible to make a decision about the state’s de-

termination in accordance with the current rules for determining staff’s ability gained future 

development. 

The proposed models and method allow to organize data’s collection and analysis 

the production environment’s influence factors on enterprise’s personnel, and also, on the 

basis by the assumption that the impossibility of evaluating changes in the parameters the 

executor’s state based on the results of direct measurements, allows you to determine the 

state and assess the changes in the status the enterprise’s personnel. The peculiarities pro-

posed models and the method are the possibility of their adaptation to possible changes in 

the work’s organization at the enterprise without changing the security part of the system 

HM of the planned IS. The elements of information technology MS PP HM on the enter-

prise, which allow automating the decision of the main tasks about the functional module 

for monitoring the state of the production status the personnel on the enterprise, are pro-

posed. These research findings and IT elements PP HM are tested, implemented and im-

plemented in several organizations and enterprises. 

Key words: model, method, information technology, monitoring system, profes-

sional activity, production factors, parameters of the employee's status. 
 


