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ʉʆɼɽʈɾɸʅʀɽ 

 

 

ɺʚʝʜʝʥʠʝ éééééééééééééééééééééé. 

ɻʣʘʚʘ 1. ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʪʝʢʩʪʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪ 

ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ ʩʳʨʮʘ ʜʦ ʭʠʤʠʯʝʩʢʦʡ ʦʪʜʝʣʢʠ ʪʢʘʥʠ é... 

1.1 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ éééééééééééééééé 

1.2 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʨʘʙʦʪʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ééééééééééééééééééééééééé 

1.3 ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ éééééééééééééééééé  

ɺʳʚʦʜ ʧʦ ʣʠʪʝʨʘʪʫʨʥʦʤʫ ʦʙʟʦʨʫééééééééééééé. 

ɻʣʘʚʘ 2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʷʞʠééééééééééééééééééé.. 

2.1 ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ 

ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʭʣʦʧʢʘ-ʩʳʨʮʘééééééééééééééééé 

2.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʥʘ 

ʢʘʯʝʩʪʚʘ ʧʨʷʞʠééééééééééééééééééééééé.. 

ɻʣʘʚʘ 3. ʈʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʨʘʙʦʪʢʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʦʜʝʞʥʳʭ ʪʢʘʥʝʡ ʠ ʧʦʣʦʪʥʘ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠééééééééééééééééééééééééé. 

3.1.  ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ, 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʷʜʝʥʠʷéééééééééééé 

3.2. ʉʳʨʴʝ ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʢʘʥʝʡ ʦʜʝʞʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷééééééééééééééééééééééééé. 

3.2.1 ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʰʣʠʭʪʦʚʘʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ ʚ ʪʢʘʯʝʩʪʚʝéééééééééééééééé.é.. 

3.2.2. ɺʳʨʘʙʦʪʢʘ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷééééééééééééééééééééé 

4 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ ʥʘ ʝʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘééééééééééééééééé 

4.1 ʇʦʜʛʦʪʦʚʢʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳéééééééééééééééééééééééé 

4.2 ɺʣʠʷʥʠʝ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ ʥʘ ʧʨʦʮʝʩʩ ʢʨʘʰʝʥʠʷéé 

4.3 ɺʣʠʷʥʠʝ ʚʠʜʘ ʪʢʘʮʢʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʥʘ ʛʠʜʨʦʬʦʙʥʦʝ 

ʩʚʦʡʩʪʚʦ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠééééééééééééééé 

5 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʦʣʥʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʢʘʥʠééééééééé. 

5.1 ʇʦʣʥʦʬʘʢʪʦʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʧʦʩʣʝ 

ʜʞʠʥʠʨʦʚʘʥʠʷééééééééééééééééééééééé. 
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ʅʆʈʄɸʊʀɺʅʓɽ ʉʉʓʃʂʀ 

 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʩʳʣʢʠ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ: 

ʉʪʘʥʜʘʨʪ AATCC100-2012  

 

Antibacterial Finishes on Textile Materialsè 

(ɸʤʝʨʠʢʘʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʭʠʤʠʢʦʚ ʠ 

ʢʦʣʦʨʠʩʪʦʚ ʧʦ ʪʝʢʩʪʠʣʶ, 2012) 

ɻʆʉʊ 6611.1ð73   

 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ 

ʧʨʷʞʠ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʨʷʞʠ ʧʘʩʤʦʡ 

ISO 5082-82  (Textile materials. Textile fabric sand piece-

articles. Methods for determination of 

bearing under tension 

ɻʆʉʊ 30157.0-95  

 30157.1-95   

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʧʦʩʣʝ ʤʦʢʨʳʭ ʦʙʨʘʙʦʪʦʢ ʠʣʠ ʭʠʤʠʯʝʩʢʦʡ 

ʯʠʩʪʢʠ 

ISO 2313-2:2021.Textiles  Determination of the recovery from creasing of a 

horizontally folded specimen of fabric by 

measuring the angle of recovery. 

GOST 10550-93  Textiles. Cloth. Methods for determination 

of resistance to blend. 
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ʆʇʈɽɼɽʃɽʅʀʗ, ʆɹʆɿʅɸʏɽʅʀʗ ʀ ʉʆʂʈɸʑɽʅʀʗ 

 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ: 

ʅʝʧʩʳ ï ʤʝʣʢʠʝ ʩʧʫʪʘʥʥʳʝ ʢʦʤʦʯʢʠ ʚʦʣʦʢʦʥ 

ɼʞʠʥʠʨʦʚʘʥʠʝ - ʦʪʜʝʣʝʥʠʝ ʚʦʣʦʢʥʘ ʦʪ ʩʝʤʷʥ ʭʣʦʧʢʘ-ʩʳʨʮʘ 

ʑʝʣʦʯʥʘʷ ʦʪʚʘʨʢʘ- ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʧʨʠʤʝʩʝʡ ʮʝʣʣʶʣʦʟʳ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʪʢʘʥʠ ʛʠʜʨʦʬʠʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷ: 

ɹɼ-200-ʄ69 ï ɹʝʟʚʝʨʝʪʝʥʥʘʷ ʧʨʷʜʠʣʴʥʘʷ ʤʘʰʠʥʘ 

OCI- ʠʥʜʝʢʩ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ 

ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ï ʠʥʬʨʘʢʨʘʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ  

ʇʄʈ ï ʇʨʦʪʦʥʥʳʡ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ 

DTMS - ʥ-ʜʦʜʝʮʠʣʪʨʠʤʝʪʦʢʩʠʩʠʣʘʥʘ 

SPSS ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ 

ʩʅ/ʪʝʢʩ ï ʩʘʥʪʠʥʴʶʪʦʥ ʥʘ ʪʝʢʩ 

ɸʆ- ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ 

ɹʅʉ ɸʉʇʠʈ ʈʂ - ɹʶʨʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ɸʛʝʥʪʩʪʚʘ ʧʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʨʝʬʦʨʤʘʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʩʠʩʪʝʤʳ HVI ï ʚʳʩʦʢʦʪʦʯʥʘʷ ʩʠʩʪʝʤʘ 

DEC- Digital Equipment Corporation - ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʢʦʤʧʘʥʠʷ  

ʇʆʍ ï ʧʝʨʚʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʭʣʦʧʢʘ 

ʧʘʨʘʤʝʪʨʳ AFIS- ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

OCI - ʠʥʜʝʢʩ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ 

ʇʄʈ ïʩʧʝʢʪʨʦʚ ʮʝʣʣʶʣʦʟʳ 

 UHML - ʚʝʨʭʥʷʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʋʌʀ ï ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʊʀʊʃʇ ï ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʇɸɺ ï ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

ʉʂʊʅ - ʉʠʥʪʝʪʠʯʝʩʢʠʡ ʢʘʫʯʫʢ ʪʝʨʤʦʩʪʦʡʢʠʡ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ 

ʍʉʇ - ʍʣʦʨʩʫʣʴʬʠʨʦʚʘʥʥʳʡ ʧʦʣʠʵʪʠʣʝʥ 

ʀʂ-ʩʧʝʢʪʨ ï ʠʥʬʨʘʢʨʘʩʥʳʡ ʩʧʝʢʪʨ 
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ɺɺɽɼɽʅʀɽ 

 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʙʦʪʳ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʦ ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʚ 2023 ʛʦʜʫ 

ʧʨʦʠʟʚʝʜʝʥʦ ʙʦʣʝʝ 24 ʤʣʥ. ʪʦʥʥ ʭʣʦʧʢʘ [1]. ʇʨʠ ʵʪʦʤ ʀʥʜʠʷ, ʂʠʪʘʡ ʠ ʉʐɸ 

ʷʚʣʷʣʠʩʴ ʢʨʫʧʥʝʡʰʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ [2]. ʍʣʦʧʦʢ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʚʦʣʦʢʥʦʤ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʝʞʜʳ, ʪ.ʝ. ʙʦʣʝʝ 50% ʭʣʦʧʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʜʝʞʜʳ [3]. ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʭʣʦʧʢʘ, ʝʛʦ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʧʦʣʫʯʝʥʠʝ ʧʨʷʞʠ ʠ ʪʢʘʥʠ, ʠʭ ʭʠʤʠʯʝʩʢʘʷ ʦʪʜʝʣʢʘ ʠ ʰʚʝʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ɺʦ ʚʩʝʤ ʤʠʨʝ ʚʝʜʫʪʩʷ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʮʝʩʩʦʚ 

ʦʯʠʩʪʢʠ ʭʣʦʧʢʦ-ʚʦʣʦʢʥʘ, ʧʨʷʜʝʥʠʷ, ʪʢʘʯʝʩʪʚʘ ʠ ʚʷʟʘʥʠʷ, ʦʪʜʝʣʢʠ ʠ ʢʨʘʰʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʩʪʠʛʥʫʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʛʨʝʩʩ, ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʭʣʦʧʢʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘʯʠʥʘʷ ʦʪ ʚʦʣʦʢʥʘ ʜʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪ.ʝ. ʦʙʝʩʧʝʯʝʥʦ 

ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʠ ʧʨʷʞʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, 

ʨʘʩʰʠʨʝʥ ʘʩʩʦʨʪʠʤʝʥʪ ʪʢʘʥʝʚʳʭ ʠ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ, ʨʘʟʨʘʙʦʪʘʥʳ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʜʝʣʢʠ ʠ ʢʨʘʰʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʢʨʦʷ ʠ ʰʠʪʴʷ.  

ɺ ʨʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚʝʜʫʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʤʝʪʦʜʠʢ, ʵʬʬʝʢʪʠʚʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʡ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ. ʉʝʛʦʜʥʷ ʚ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʝ ʚʥʝʜʨʷʶʪʩʷ ʤʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʦʣʦʢʥʘ ï ʧʨʷʞʠ ï ʪʝʢʩʪʠʣʷ ï ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2023 ï 

2029 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, 

ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʢʘʢ ʤʦʜʝʣʴʥʘʷ ʮʠʬʨʦʚʘʷ ʬʘʙʨʠʢʘ [4]. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʚʘʞʥʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ 

ʩʳʨʮʘ ʜʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤ. 

ɿʘ 2023 ʛʦʜ ʫʨʦʞʘʡ ʭʣʦʧʢʘ ʩʦʩʪʘʚʠʣ 300 ʪʳʩ. ʪʦʥʥ, ʯʪʦ ʤʝʥʴʰʝ ʯʝʤ ʚ 

2022ʛʦʜʫ. ɺ 2022 ʛʦʜʫ ʦʙʲʝʤ ʩʦʙʨʘʥʥʦʛʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʭʣʦʧʢʘ ʩʦʩʪʘʚʠʣ 362 
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ʪʳʩ. ʪʦʥʥ. ʅʘʰʘ ʨʝʩʧʫʙʣʠʢʘ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʠʟ-ʟʘ ʥʠʟʢʦʡ 

ʮʝʥʳ ʥʘ ʭʣʦʧʦʢ-ʩʳʨʝʮ ʥʘ ʙʠʨʞʝ, ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʭʣʦʧʢʘ ʥʘ 

ʵʢʩʧʦʨʪ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʩʳʨʴʝ ʩʦ ʩʪʦʨʦʥʳ 

ʠʥʦʩʪʨʘʥʥʳʭ ʪʨʝʡʜʝʨʦʚ. ɸʢʠʤʘʪʦʤ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʭʣʦʧʢʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʛʜʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 9 

ʭʣʦʧʢʦʪʢʘʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 75 ʟʘʚʦʜʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʬʘʙʨʠʢ. ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ - ʩʚʳʰʝ 40 ʪʳʩ. ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʧʦʨʷʜʢʘ 

26,2 ʤʣʨʜ. ʪʝʥʛʝ ʝʞʝʛʦʜʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ, ʚ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʫʙʩʠʜʠʡ ʙʫʜʝʪ ʩʦʟʜʘʥ ʪʝʢʩʪʠʣʴʥʳʡ ʢʣʘʩʪʝʨ ʩ ʢʦʤʧʘʥʠʝʡ Global 

Textile, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʚ 

ʥʘʰʝʡ ʶʞʥʦʡ ʦʙʣʘʩʪʠ. 

ɺʩʝʣʷʝʪ ʥʘʜʝʞʜʫ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʢʠʤʘʪʫ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 

ʧʦʨʫʯʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʭʣʦʧʢʦʚʦʡ ʦʪʨʘʩʣʠ, ʘ ʵʪʦ ʟʥʘʯʠʪʴ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʙʫʜʝʪ 

ʦʢʘʟʳʚʘʪʴ ʧʦʜʜʝʨʞʢʫ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʦʩʝʚʦʤ ʠ 

ʚʳʨʘʱʠʚʘʥʠʝʤ ʭʣʦʧʯʘʪʥʠʢʘ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʨʦʜʚʠʞʝʥʠʶ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʛʦ ʢʣʘʩʪʝʨʘ [5].  

ɽʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʝʤʢʦʩʪʴ 

ʧʦʪʨʝʙʣʝʥʠʷ ʦʜʝʞʜʳ, ʪʝʢʩʪʠʣʷ ʠ ʦʙʫʚʠ ʥʘ ʥʘʰʝʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ  ʨʳʥʢʝ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʟʘ ʚʝʩʴ ʧʨʦʰʣʳʡ ʛʦʜ ʚʳʨʦʩʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 50%, ʜʦ 1,5 ʪʨʣʥ. ʪʛ. 

ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʚʩʝ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ ʥʝ ʩʤʦʛʣʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 10% ʜʦ 9%. ʅʝʩʤʦʪʨʷ ʥʘ 6-

ʧʨʦʮʝʥʪʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʩʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʤʧʦʨʪʦʤ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 177,9 ʤʣʨʜ. ʪʝʥʛʝ. ɼʘʥʥʳʝ ʦʙ ʵʪʦʤ ʧʨʠʚʦʜʠʪ ɸʆ 

çQazIndustryè [5,6]. 

ʏʪʦ ʤʝʰʘʝʪ ʥʘʤ ʪʘʢ ʵʪʦ ʩʠʩʪʝʤʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʳʨʴʷ ï 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʉʘʤʳʡ ʷʨʢʠʡ ʧʨʠʤʝʨ ï ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʭʣʦʧʯʘʪʥʠʢ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʝʛʦ ʢʫʣʴʪʠʚʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʶʞʥʳʭ 

ʨʘʡʦʥʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʜʘʥʥʳʤ ɹʅʉ ɸʉʇʠʈ ʈʂ, ʩʙʦʨ ʭʣʦʧʢʘ ʚ 

ʨʝʛʠʦʥʝ ʚ 2022 ʛʦʜʫ ʚʳʨʦʩ ʥʘ ʯʝʪʚʝʨʪʴ, ʜʦʩʪʠʛʥʫʚ 3,6 ʤʣʥ. ʮʝʥʪʥʝʨʦʚ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʦ ʩʣʦʚʘʤ ʘʢʠʤʘ ʦʙʣʘʩʪʠ, ʣʠʰʴ 15% ʵʪʦʛʦ ʦʙʲʝʤʘ ʧʨʦʭʦʜʠʪ ʛʣʫʙʦʢʫʶ 

ʧʝʨʝʨʘʙʦʪʢʫ[5,6]. ʆʩʥʦʚʥʘʷ ʞʝ ʯʘʩʪʴ ʥʘʰʝʛʦ ʩʳʨʴʷ - çʙʝʣʦʝ ʟʦʣʦʪʦè ʧʨʦʜʘʸʪʩʷ 

ʟʘ ʨʫʙʝʞ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ. ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʟʘ 30,2 ʪʳʩʷʯʠ ʪʦʥʥ ʵʪʦʛʦ 

ʩʳʨʴʷ ʂʘʟʘʭʩʪʘʥ ʟʘʨʘʙʦʪʘʣ 66,8 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. ɻʣʘʚʥʳʤʠ 

ʧʦʢʫʧʘʪʝʣʷʤʠ ʥʘʰʝʛʦ ʭʣʦʧʢʘ ʩʪʘʣʠ ʄʦʣʜʦʚʘ, ʃʘʪʚʠʷ, ʊʫʨʮʠʷ, ʋʟʙʝʢʠʩʪʘʥ ʠ 

ʂʠʪʘʡ. [5,6]. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʂʠʪʘʡ, ʋʟʙʝʢʠʩʪʘʥ ʠ ʊʫʨʮʠʷ ʷʚʣʷʶʪʩʷ ʥʘʰʠʤʠ 

ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʚ ʂʘʟʘʭʩʪʘʥ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʘ ʵʪʦ 

ʠ ʥʠʪʢʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʢʘʥʠ, ʧʨʝʜʤʝʪʳ ʜʦʤʘʰʥʝʛʦ ʪʝʢʩʪʠʣʷ, ʘ ʪʘʢʞʝ 

ʚʝʨʭʥʷʷ ʠ ʩʧʦʨʪʠʚʥʘʷ ʦʜʝʞʜʳ. 

ʀʟ ʦʩʪʘʚʰʠʭʩʷ 15% ʩʳʨʴʷ, ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘʰʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʚʳʧʫʩʢʘʶʪʩʷ ʭʣʦʧʦʢ ʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʝ ʪʢʘʥʠ. ɿʜʝʩʴ 

ʥʫʞʥʦ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʧʫʩʢ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʧʘʣ ʠ ʚ 2022 
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ʛʦʜʫ ʧʦʢʘʟʘʣ ʩʘʤʳʝ ʭʫʜʰʠʝ ʜʘʥʥʳʝ. ɺʩʝʛʦ ʞʝ ʝʩʣʠ ʚʝʨʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 48,8 ʪʳʩ. ʪʦʥʥ ʭʣʦʧʢʘ (ʤʠʥʫʩ 28,1% ʢ 2017 ʛʦʜʫ), 

ʝʩʣʠ ʚʟʷʪʴ ʜʦʣʶ ʥʘʰʠʭ ʪʢʘʥʝʡ, ʪʦ ʠʭ ʜʦʣʷ ʠ ʚʦʚʩʝ - 11,6 ʤʣʥ. ʢʚ. ʤ (ʤʠʥʫʩ 

52,8%). ʂ ʩʦʞʘʣʝʥʠʶ, ʦʙʲʸʤ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʭʣʦʧʢʦʚʦʣʦʢʥʘ ʠ ʪʢʘʥʝʡ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʚʪʦʨʦʡ ʛʦʜ ʧʦʜʨʷʜ, ʵʪʦ ʥʝʫʪʝʰʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ [6]. 

ʅʘʩʪʦʷʱʝʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʩʣʫʞʠʪ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʇʦʩʣʘʥʠʷ 

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ ʦʪ 18 ʬʝʚʨʘʣʷ 2005 ʛʦʜʘ 

"ʂʘʟʘʭʩʪʘʥ ʥʘ ʧʫʪʠ ʫʩʢʦʨʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ"; ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 25 

ʠʶʥʷ 2005 ʛʦʜʘ N 633 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʣʘʥʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ 

ʧʠʣʦʪʥʳʭ ʢʣʘʩʪʝʨʦʚ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠè, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʨʠʥʷʪʳʭ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ.  

ɺʩʝ ʚʤʝʩʪʝ ʚʟʷʪʦʝ ʠ ʧʦʩʣʫʞʠʣʦ ʚʳʙʦʨʫ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʝʝ 

ʦʩʦʙʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʠ ʦʙʲʝʤʘ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʟʘ ʩʯʝʪ 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʝʩʪʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʳʨʴʷ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ʊʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ 

ʧʨʦʮʝʩʩʦʚ ʭʣʦʧʢʦʦʯʠʩʪʢʠ, ʭʣʦʧʢʦʧʨʷʜʝʥʠʷ, ʪʢʘʯʝʩʪʚʘ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʪʜʝʣʢʠ 

ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʫʯʝʥʳʝ-ʪʝʢʩʪʠʣʴʱʠʢʠ ʟʘ ʨʫʙʝʞʦʤ (ʈʫʟʤʝʪʦʚ ʄ.ʕ., 

ʆʯʠʣʦʚ, ʊ. ɸ., ɾʫʤʘʥʠʷʟʦʚ ʂ.ɾ., ɼʞʫʨʘʝʚ ɸ.ɼ., Balci K. G., ʀʩʢʘʥʜʘʨʦʚʘ ʅ.ʂ. 

ʀʙʨʦʛʠʤʦʚ ʍ.ʀ., ʐʠʨʷʝʚ ɺ.ɺ., Gizem K. G., ʇʘʚʣʦʚ ʖ.ɺ., ʄʘʪʠʩʤʘʠʣʦʚ ʉ.ʃ., 

ʄʘʩʣʦʚʘ ʅ.ɸ., ʅʦʚʠʢʦʚ ʅ.ɻ., Kyzymchuk O., ʉʠʥʠʮʳʥ ɺ. ɸ., ʇʝʨʦʚʘ ʅ.ʈ., 

ʅʘʙʠʝʚ ʅ.ɼ., ʆʨʪʠʢʦʚ, ʆ., ʅʘʟʘʨʦʚʘ ʄ.ɺ., ʅʠʢʦʣʘʝʚ ʉ.ɼ., ʖʭʠʥʘ ɽ. ɸ., 

ɸʙʜʫʢʘʨʠʤʦʚʘʄ.ɿ., Laourine E., Shuo Meng, ʄ.ɿ.ɸʙʜʫʢʘʨʠʤʦʚʘ, 

ɺʣʘʜʠʤʠʨʮʝʚʘ ɽ.ʃ., Imene G, Xing, L.L.) ʠ ʂʘʟʘʭʩʪʘʥʘ (ɹʘʜʘʥʦʚʘ ɸ.ʂ., 

ɽʰʞʘʥʦʚ ɸ.ɸ., ʂʫʪʞʘʥʦʚʘ ɸ.ɾ.). ʀʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʭʨʘʥʝʥʠʷ 

(ʈʫʟʤʝʪʦʚ ʄ.ʕ. [23], ʆʯʠʣʦʚ, ʊ. ɸ. [26],) ʩʫʰʢʠ (ɼʞʫʨʘʝʚɸ.ɼ. [15], ʦʯʠʩʪʢʠ 

(Faulkner W.B. [16], ɾʫʤʘʥʠʷʟʦʚ ʂ.ɾ. [49]) ʜʞʠʥʠʨʦʚʘʥʠʷ ʀʩʢʘʥʜʘʨʦʚʘ ʅ.ʂ. 

[19], ʀʙʨʦʛʠʤʦʚ ʍ.ʀ. [20, 25], ʐʠʨʷʝʚ ɺ.ɺ. [171], Gizem K. G. [14]) ʭʣʦʧʢʘ 

ʩʳʨʮʘ ʠ ʭʣʦʧʢʘ ʚʦʣʦʢʥʘ, ʧʨʝʜʣʦʞʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ (ʇʘʚʣʦʚ ʖ.ɺ. [44], 

ʄʘʪʠʩʤʘʠʣʦʚʉ.ʃ.[183], ʄʘʩʣʦʚʘ ʅ.ɸ. [31,32,35,46], ɽʰʞʘʥʦʚ ɸ.ɸ. 

[180,181,182]), ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʩʣʝʜʦʚʘʥʳ ʚʳʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ 

ʘʩʩʦʨʪʠʤʝʥʪʦʚ ʪʢʘʥʠ ʂʫʟʥʝʮʦʚʘ ʉ.ʄ. [83], Kyzymchuk O.[65,66], ʉʠʥʠʮʳʥ ɺ. 

ɸ. [74, 76], ʇʝʨʦʚʘ ʅ.ʈ. [94], ʆʨʪʠʢʦʚ ʆ. [99,100], ʅʘʟʘʨʦʚʘ ʄ.ɺ. [105,194], 

ʅʠʢʦʣʘʝʚ ʉ.ɼ. [197, 201, 202], Balci K G. [63,64], ʖʭʠʥʘ ɽ.ɸ. [77,78], 

ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʨʮʝʩʩʳ ʦʪʙʝʣʢʠ (ɸʙʜʫʢʘʨʠʤʦʚʘ 

ʄ.ɿ.[204,212], Laourine E.[211]), ʢʨʘʰʝʥʠʷ (Shuo Meng [52], ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ 

ʦʪʜʝʣʢʠ (ɺʣʘʜʠʤʠʨʮʝʚʘ ɽ.ʃ., [156, 157], ɹʘʜʘʥʦʚʘ ɸ.ʂ. [128, 129, 223, 224], 

ʅʘʙʠʝʚ ʅ.ɼ. [148, 149, 151], Maqsood M. [81], Wright T. [123], Mohsin M. [228]) 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʦʬʠʮʠʘʣʴʥʳʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ. 

https://7universum.com/ru/tech/authors/item/ruzmetov-mansur-erkinovich
https://7universum.com/ru/tech/authors/item/ruzmetov-mansur-erkinovich
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ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʩʩʣʝʜʦʚʘʥʳ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʠʩʪʝʤʝ ʩʳʨʴʝ - ʛʦʪʦʚʦʝ 

ʠʟʜʝʣʠʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʝ, 

ʀʂ-ʌʫʨʴʝ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʝ 

ʘʥʘʣʠʟʳU. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʝʡʩʪʚʫʶʱʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʫʢʘʟʳ ʇʨʝʟʠʜʝʥʪʘ, ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʤʠʨʦʚʦʡ ʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʪʝʢʩʪʠʣʶ, ʥʘʫʯʥʳʝ ʠʟʜʘʥʠʷ, 

ʧʫʙʣʠʢʘʮʠʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʘʪʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ, ʩʦʙʨʘʥʥʳʝ 

ʘʚʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ, ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʠ ʪʢʘʥʠ, ʢʠʥʝʪʠʢʘ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ, 

ʧʨʦʮʝʩʩʳ ʜʞʠʥʠʨʦʚʘʥʠʷ, ʧʨʷʜʝʥʠʷ, ʪʢʘʯʝʩʪʚʘ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ, 

ʤʝʭʘʥʠʟʤ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʢʘʟʘʭʩʪʘʥʩʢʠʭ 

ʩʦʨʪʦʚ çʄʘʢʪʘʨʘʣ-4011è ʠ çʉ-4727è ʠ ʩʦʨʪʦʚ ʉʫʣʪʦʥ ʠ ʆʥʢʦʨʛʦʥ ʫʟʙʝʢʩʢʦʛʦ 

ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ, ʦʙʨʘʟʮʳ ʧʨʷʞʠ ʠ ʪʢʘʥʠ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʘ 

ʪʘʢʞʝ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʳ ʨʘʟʣʠʯʥʳʭ ʬʠʨʤ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʦ 

ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ ʭʣʦʧʢʘ ʩʳʨʮʘ, 

ʧʨʷʜʝʥʠʷ, ʪʢʘʯʝʩʪʚʘ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʪʜʝʣʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʞʠʥʥʠʨʦʚʘʥʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, 

ʧʨʷʞʠ ʠ ʪʢʘʥʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ;  

- ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʙʦʪʢʠ ʦʜʝʞʥʦʡ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʣʴʝʬʥʦʡ ʩʪʨʫʢʪʫʨʳ; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʩʳʨʴʝ ï 

ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ; 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʠ ʷʚʣʷʶʱʠʝʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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- ʧʨʝʜʣʦʞʝʥ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʧʨʠ ʜʞʠʥʠʨʦʚʘʥʠʠ; 

ï ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ 

ʛʠʛʠʝʥʠʯʥʦʩʪʠ ʦʜʝʞʥʳʭ ʪʢʘʥʝʡ ʦʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ; 

ï ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʤʝʭʘʥʠʟʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 
ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʘʧʧʨʝʪʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ; 

ï ʦʙʦʩʥʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ ï ʧʨʷʞʠ ï ʪʢʘʥʠ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʩʠʩʪʝʤʝ ʩʳʨʴʝ ï ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ. ʊʝʭʥʦʣʦʛʠʠ ʠ ʤʦʜʝʣʠ, ʧʨʝʜʣʦʞʝʥʠʷ 

ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʜʝʞʥʳʭ ʪʢʘʥʝʡ, ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʦʙʲʝʤʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʠʣʷ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ.  

ʈʘʟʨʘʙʦʪʘʥ ʘʙʨʘʟʠʚʦʩʪʨʫʡʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʜʞʠʥʥʳʭ ʧʠʣ. 

ʇʦʣʫʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʧʦ 

ʟʘʷʚʢʝ ˉ2024/0810.2 ʦʪ 21.06.2024 ʛʦʜʘ (ʫʚʝʜʦʤʣʝʥʠʝ ʦʪ 08.11.2024 ʛʦʜʘ). 

ʊʘʢʞʝ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʣʫʯʝʥ ʧʘʪʝʥ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʈʂ ñʉʧʦʩʦʙ 

ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠò. ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʪʜʝʣʢʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʠʤ ʛʠʜʨʦʬʦʙʥʦʛʦ ʩʚʦʡʩʪʚʘ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʳʭ, ʥʝ ʪʦʢʩʠʯʥʳʭ ʠ ʥʝ 

ʷʜʦʚʠʪʳʭ  ʨʝʘʛʝʥʪʦʚ, ʩʧʦʩʦʙ ʪʝʭʥʦʣʦʛʠʯʝʥ ʠ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ.  

  ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʪʝʢʩʪʠʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʫʩʢʦʨʠʪʴ ʪʝʭʥʦʣʦʛʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

ï ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʜʞʠʥʠʨʦʚʘʥʠʷ ʜʣʷ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʳʨʘʙʦʪʢʠ ʦʜʝʞʥʦʡ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʣʴʝʬʥʦʡ ʩʪʨʫʢʪʫʨʳ; 

ï ʨʝʟʫʣʴʪʘʪʳ ʢʠʥʝʪʠʢʠ, ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʩʪʘʚ ʘʧʧʨʝʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ; 

ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʩʠʩʪʝʤʝ ʩʳʨʴʝ ï ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ; 
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ʉʚʷʟʴ ʩ ʧʣʘʥʦʤ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ.  

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʢʘʬʝʜʨʳ 

çʊʝʭʥʦʣʦʛʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚè ʖʂʋ ʠʤ. ʄ. 

ɸʫʵʟʦʚʘ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ɹ-21-09-

07 ʧʦ ʪʝʤʝ çʀʥʥʦʚʘʮʠʦʥʥʳʡ ʪʝʢʩʪʠʣʴ. ʇʨʠʥʮʠʧʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʜʝʢʦʨʠʨʦʚʘʥʠʷè  

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʧʨʦʙʠʨʦʚʘʥʳ ʠ 

ʚʥʝʜʨʝʥʳ ʚ ʪʝʢʩʪʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʊʆʆ çAzala Textileè. ɺʳʨʘʙʦʪʘʥʳ 

ʦʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʣʴʝʬʥʳʤʠ ʨʠʩʫʥʢʘʤʠ ʠʟ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ. ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʜʘʥʠʶ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʩ ʨʝʣʴʝʬʥʳʤʠ 

ʨʠʩʫʥʢʘʤʠ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʠʭ 

ʢʦʤʧʦʟʠʮʠʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʝʞʠʤʘ ʦʙʨʘʙʦʪʢʠ ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʧʨʦʙʠʨʦʚʘʥʳ ʘʚʪʦʨʦʤ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: ɽʚʨʘʟʠʡʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ ʠ ʠʥʥʦʚʘʮʠʠ 

ʢʦʥʬʝʨʝʥʮʠʷ ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʟʠʤʥʝʡ ʰʢʦʣʳ ʎʠʬʨʦʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʟʝʣʝʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʄ.ɸʫʵʟʦʚʘ ʚ ʬʝʚʨʘʣʝ 2022 ʛʦʜʘ ɸʭʝʥ, ɻʝʨʤʘʥʠʷ,  ʚ ʪʨʫʜʘʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɸʫʵʟʦʚʩʢʠʝ ʯʪʝʥʠʷ-19: 

30 ʣʝʪ ʅʝʟʘʚʠʩʠʤʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ" ʐʳʤʢʝʥʪ, ʠʟʜ. ʖʂʋ ʠʤ. ʄ.ɸʫʵʟʦʚʘ, 2021, 

ʚ ʪʨʫʜʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɸʫʵʟʦʚʩʢʠʝ 

ʯʪʝʥʠʷ-20: ʥʘʩʣʝʜʠʝ ʄ.ɸʫʵʟʦʚʘ ï ʜʦʩʪʦʷʥʠʝ ʥʘʮʠʠ" ʧʦʩʚʷʱʝʥʥʦʡ 125-ʣʝʪʠʶ 

ʄ.ɸʫʵʟʦʚʘ, ʐʳʤʢʝʥʪ, ʠʟʜ. ʖʂʋ ʠʤ. ʄ.ɸʫʵʟʦʚʘ, 2022 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ 

ʪʦʤ ʯʠʩʣʝ 1 ʩʪʘʪʴʷ ʚ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ ʞʫʨʥʘʣʘ ñTextile Research Journalò 

ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Web of Science(Q2) ʠ Scopus (ʧʨʦʮʝʥʪʠʣʴ-51), 4 

ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʂʦʤʠʪʝʪʦʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚ 

ʩʬʝʨʝ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, 2 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ ʈʂ, ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ çʉʧʦʩʦʙ 

ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠè. ɸ ʪʘʢʞʝ 3 ʩʪʘʪʴʠ ʚ 

ʤʘʪʝʨʠʘʣʘʭ, ʩʙʦʨʥʠʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ, ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʧʠʩʢʘ ʦʙʦʟʥʘʯʝʥʠʡ ʠ 

ʩʦʢʨʘʱʝʥʠʡ, ʚʚʝʜʝʥʠʷ 5 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ 233 ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʠʟʣʦʞʝʥʦ ʥʘ 131 ʩʪʨʘʥʠʮʘʭ, ʚʢʣʶʯʘʝʪ 43 

ʪʘʙʣʠʮʳ, 23 ʨʠʩʫʥʢʦʚ ʠ  ʧʨʠʣʦʞʝʥʠʡ.  
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1 ʆʉʅʆɺʅʓɽ ɸʉʇɽʂʊʓ ʊɽʂʉʊʀʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʆʊ 

ʇɽʈɺʀʏʅʆʁ ʆɹʈɸɹʆʊʂʀ ʍʃʆʇʂɸ ʉʓʈʎɸ ɼʆ ʍʀʄʀʏɽʉʂʆʁ 

ʆʊɼɽʃʂʀ ʊʂɸʅʀ 

 

ʉʝʛʦʜʥʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʪʘʣʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ 

ʜʣʷ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʘ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʨʦʮʝʩʩ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʚʩʝ ʫʨʦʚʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. [7]. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʠ, ʢʣʘʩʪʝʨʥʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʢʣʘʩʪʝʨʘ ʷʚʣʷʶʪʩʷ [8]:  

1. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ.  

2. ʈʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ.  

3. ʆʙʱʥʦʩʪʴ ʩʳʨʴʝʚʦʡ ʙʘʟʳ.  

4. ʅʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʄʦʜʝʣʴ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ 

ʝʜʠʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʧʦ ʚʳʧʫʩʢʫ ʢʦʥʝʯʥʦʡ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʩʦʜʝʨʞʠʪ ʚʳʨʘʱʠʚʘʥʠʝ ʠ 

ʩʙʦʨ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ c ʢʘʞʜʦʛʦ ʛʝʢʪʘʨʘ, ʧʝʨʚʠʯʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠ ʚʳʨʘʙʦʪʢʫ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ; ʧʝʨʝʨʘʙʦʪʢʫ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʚ ʧʨʷʞʫ, 

ʪʢʘʥʠ, ʪʨʠʢʦʪʘʞʘ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʢʫ ʠ ʢʨʘʰʝʥʠʝ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 

ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʳʡ ʢʣʘʩʪʝʨ ʩ ʪʝʢʩʪʠʣʴʥʦ-ʦʪʜʝʣʦʯʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ɼʘʥʥʳʡ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʳʡ ʢʣʘʩʪʝʨ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʠ ʜʦʧʦʣʥʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʪʨʠʢʦʪʘʞʥʳʭ ʠ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʪʝʤ ʩʘʤʳʤ 

ʨʝʘʣʠʟʫʷ ʩʪʨʘʪʝʛʠʶ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʜʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ ʠʤʝʥʥʦ ʚ ʶʞʥʦʡ 

ʦʙʣʘʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʥʝʩʣʫʯʘʡʥʳʤ, ʪʘʢ ʢʘʢ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʛʠʦʥ, 

ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʭʣʦʧʦʢ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ ʠ ʪʝʧʣʳʭ ʜʥʝʡ. ʆʩʦʙʳʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ 

ʥʘ ʤʠʨʦʚʦʡ ʦʧʳʪ ʫʧʨʘʚʣʝʥʠʷ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ [9]. ɽʩʣʠ ʥʘʙʣʶʜʘʪʴ 

ʜʠʥʘʤʠʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʪʦ 

ʤʦʞʥʦ ʚʠʜʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʥʝʨʘʚʥʦʤʝʨʥʫʶ ʢʨʠʚʫʶ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʚʩʝ ʞʝ 

ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ ʚʳʧʫʩʢʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʠʟʜʝʣʠʡ [10]. ɺ ʩʚʦʝʡ ʩʣʝʜʫʶʱʝʡ 

ʨʘʙʦʪʝ ʘʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ 

ʩʳʨʴʷ ʠ ʝʛʦ ʩʪʦʠʤʦʩʪʴ [11], ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʢʩʪʠʣʴʥʦʡ ʠ 

ʰʚʝʡʥʦ-ʪʨʠʢʦʪʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ. ʉʪʨʘʥʘ, ʥʝʢʦʛʜʘ 

ʦʛʨʘʥʠʯʠʚʘʚʰʘʷʩʷ ʵʢʩʧʦʨʪʦʤ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ 

ʚ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʛʨʦʢʘ ʥʘ ʤʠʨʦʚʦʤ ʪʝʢʩʪʠʣʴʥʦʤ ʨʳʥʢʝ. ʉʦʩʨʝʜʦʪʦʯʝʥʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦʚʘʨʦʚ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʩʧʨʦʩʦʤ ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʘʭ ʚ ʵʪʦʡ ʩʬʝʨʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʦʣʦʢʥʘ ʠ ʧʨʷʞʠ. ʅʘʰʘ ʪʝʢʩʪʠʣʴʥʘʷ 
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ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʢʣʘʩʩʪʝʨʘ, ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʨʘʟʫʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ - 

ʭʣʦʧʯʘʪʥʠʢʘ, ʘ ʪʘʢʞʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɽʩʣʠ ʦʩʪʘʥʦʚʠʤʩʷ 

ʧʦʜʨʦʙʥʝʝ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ, ʵʪʦ 

ʥʘʨʘʱʠʚʘʥʠʝ ʧʦʩʘʜʢʠ ʭʣʦʧʯʘʪʥʠʢʘ ʥʦʚʳʭ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ, 

ʥʘʣʘʞʠʚʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʙʦʨʘ ʫʨʦʞʘʷ ʚʨʫʯʥʫʶ ʠ ʩ ʧʦʤʦʱʴʶ ʤʘʰʠʥ, 

ʧʦʢʫʧʢʝ ʥʦʚʦʛʦ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

1.1 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ  

 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʍʣʦʧʦʢ ʭʦʨʦʰʝʛʦ ʩʦʨʪʘ ï ʛʘʨʘʥʪʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʨʷʞʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ ʦʧʝʨʘʮʠʡ, ʟʘʪʨʘʪʥʦʩʪʴ ʠ 

ʩʣʦʞʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʪ ʧʦʩʘʜʢʠ ʭʣʦʧʯʘʪʥʠʢʘ ʜʦ ʤʦʪʢʘ 

ʧʨʷʞʠ ʭʣʦʧʦʢ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʝʥʥʫʶ ʯʝʨʝʜʫ ʵʪʘʧʦʚ, ʥʘ ʢʘʞʜʦʤ ʠʟ 

ʢʦʪʦʨʳʭ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʀʤʝʥʥʦ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʬʦʨʤʠʨʫʶʪ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʦʥ ʠ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʫʱʝʡ ʧʨʷʞʠ. 

[12]. ɺ ʟʘʨʫʙʝʞʥʦʡ, ʨʦʩʩʠʡʩʢʦʡ ʠ ʫʟʙʝʢʩʢʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʘʣʠʟʫ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ ʠ ʠʭ 

ʚʣʠʷʥʠʶ ʥʘ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʷʞʠ [13], [14]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ 

ʧʨʦʮʝʩʩʘʭ ʦʪʜʝʣʝʥʠʷ ʩʝʤʷʥ ʦʪ ʭʣʦʧʢʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʦʣʝʙʘʥʠʷ ʢʦʣʦʩʥʠʢʦʚ ʦʯʠʩʪʠʪʝʣʷ, ʦʙʦʩʥʦʚʘʥʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʦʯʠʩʪʠʪʝʣʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʩʝʡ [15]. ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ Uster Statistics ʟʘ 2018 ʛʦʜ, 

ʧʦʢʘʟʘʪʝʣʴ Neps ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ. ʆʥ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʜʞʠʥʠʨʦʚʘʥʠʷ, ʯʝʩʘʥʠʷ, ʛʨʝʙʥʝʯʝʩʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʢʘʥʠ 

[16]. ʅʘ ʵʪʘʧʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʚ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʦʧʝʨʘʮʠʷ ʜʞʠʥʠʨʦʚʘʥʠʷ ï ʦʪʜʝʣʝʥʠʷ ʚʦʣʦʢʥʘ ʦʪ ʩʝʤʷʥ ʭʣʦʧʢʘ-ʩʳʨʮʘ. ʍʣʦʧʦʢï

ʩʳʨʝʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ [17]: 

- ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʝ ʩʦʨʪʘ, ʠʤʝʶʱʠʝ ʜʣʠʥʫ ʚʦʣʦʢʥʘ l=31/32 ʤʤ ʠ 

ʪʦʥʠʥʫ 20-40 ʤʢʤ;  

- ʪʦʥʢʦ-ʚʦʣʦʢʥʠʩʪʳʝ, ʠʤʝʶʱʠʝ l=39/40 ʤʤ ʠ 40/41 ʤʤ ʠ ʪʦʥʠʥʫ 7-15 

ʤʢʤ. 

ɼʣʷ ʦʪʜʝʣʝʥʠʷ ʚʦʣʦʢʥʘ ʦʪ ʩʝʤʷʥ ʭʣʦʧʢʘ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʶʪ 

ʧʠʣʴʥʳʝ ʜʞʠʥʳ, ʘ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʜʣʷ ʧʝʨʚʳʭ ʩʦʨʪʦʚ ʧʨʠʤʝʥʷʶʪ ʚʘʣʠʯʥʳʝ 

ʜʞʠʥʳ ʠ ʜʣʷ ʥʠʟʢʠʭ ʩʦʨʪʦʚ ï ʧʠʣʴʥʳʝ ʜʞʠʥʳ. ɼʞʠʥʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʜʞʠʥʠʨʦʚʘʥʠʷ ʭʣʦʧʢʘ ʥʘ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ, 

ʦʪʚʝʯʘʷ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ. ʇʨʦʮʝʩʩʘ 

ʠʟʥʘʰʠʚʘʥʠʷ ʜʞʠʥʥʳʭ ʧʠʣ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 
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ʜʨʦʙʝʩʪʨʫʡʥʫʶ ʦʙʨʘʙʦʪʢʫ[18], ʘ ʪʘʢʞʝ ʘʙʨʘʟʠʚʦʩʪʨʫʡʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʞʠʥʥʳʭ 

ʧʠʣ[19].   
ʂʘʢ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʚʦʜ ʠʟʛʦʪʦʚʠʪʝʣʴ ʧʦʩʪʘʚʣʷʝʪ 

ʧʦʪʨʝʙʠʪʝʣʶ ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʟʘʞʛʫʯʝʥʥʦʩʪʴʶ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʣʢʦʛʦ ʩʦʨʘ [20]. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʜʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ [21]. ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʨʘʩʯʝʪʳ ʠ ʚʳʙʦʨ 

ʩʳʨʴʷ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢ ʚ 

ʨʘʙʦʪʝ [22] ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʷʞʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʚʦʣʦʢʦʥ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʟʘʩʦʨʝʥʥʦʩʪʠ: 10,07%, 11,35% ʠ 13,0%. ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʟʘʚʠʩʠʪ 

ʦʪ ʩʧʦʩʦʙʘ ʧʨʷʜʝʥʠʷ, ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʷʞʠ ʠ ʪʠʧʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʤʘʰʠʥ.  

ɺ ʨʘʙʦʪʝ [23] ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʧʣʦʪʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʩʝʤʷʥ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥʘʭ, 

ʧʨʠʚʦʜʷʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʳ ʚʦʣʦʢʥʘ. ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʩʳʨʴʷ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ, ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʚʳʨʘʙʦʪʘʪʴ  

ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-

ʩʨrʮʘ ʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʞʠ, ʢʘʯʝʩʪʚʘ ʪʢʘʥʠ ʠ ʩʝʤʷʥ - ʚʘʞʥʘʷ ʦʙʣʘʩʪʴ ʠʟʫʯʝʥʠʷ. 

ʆʜʥʘʢʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ, ʪʢʘʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʤʷʥ [24,25]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʷʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʚʦʣʦʢʦʥ ʨʘʟʣʠʯʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ. ʉʚʦʡʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʧʨʷʞʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ 

ʩ ʪʦʣʱʠʥʦʡ ʚʦʣʦʢʦʥ: ʠʟ ʪʦʥʢʠʭ ʚʦʣʦʢʦʥ ʧʦʣʫʯʘʝʪʩʷ ʪʦʥʢʘʷ, ʨʘʚʥʦʤʝʨʥʘʷ ʠ 

ʧʨʦʯʥʘʷ ʧʨʷʞʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʦʥʢʠʭ ʠ 

ʣʝʛʢʠʭ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ. ʏʝʤ ʪʦʥʴʰʝ ʚʦʣʦʢʥʘ, ʪʝʤ 

ʙʦʣʴʰʝ ʚʦʣʦʢʦʥ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʣʠʥʝʡʥʦʡ 

ʧʣʦʪʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʚʟʘʠʤʥʦʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ʚʦʣʦʢʦʥ ʚ ʧʨʷʞʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʠʣʳ ʪʨʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʷʞʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʦʢʦʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʣʠʥʝʡʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʩʘʤʦʛʦ ʚʦʣʦʢʥʘ. ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ 

ʠʟʤʝʥʯʠʚʘ ʚʜʦʣʴ ʝʛʦ ʰʪʘʧʝʣʴʥʦʡ ʤʘʩʩʦʜʣʠʥʳ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʚʦʣʦʢʥʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ. ʕʪʘ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʣʠʯʘʝʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʦʢʦʥ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʦʣʱʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. ʆʜʥʘʢʦ, ʪʦʥʢʠʝ ʚʦʣʦʢʥʘ ʪʘʢʞʝ ʠʤʝʶʪ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʷʜʝʥʠʷ ʦʥʠ ʯʘʱʝ ʩʧʫʪʳʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʫʟʝʣʢʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ. ɺʦʣʦʢʥʘ, 
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ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʷʞʫ, ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʨʘʟʨʳʚʥʳʤ 

ʫʜʣʠʥʝʥʠʝʤ. ɺʦ ʚʨʝʤʷ ʨʘʟʨʳʚʘ ʧʨʷʞʠ ʩʥʘʯʘʣʘ ʦʪʨʳʚʘʶʪʩʷ ʩʣʘʙʳʝ ʚʦʣʦʢʥʘ, ʘ 

ʟʘʪʝʤ ð ʙʦʣʝʝ ʧʨʦʯʥʳʝ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʧʨʦʯʥʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʢʚʘʜʨʘʪʠʯʥʫʶ ʥʝʨʦʚʥʦʪʫ ʧʦ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʨʷʜʠʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ, 

ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ [26]. 

ʂʘʯʝʩʪʚʦ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ. ʆʮʝʥʢʘ ʧʨʷʜʠʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʪʨʝʙʫʝʪ 

ʘʥʘʣʠʟʘ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʦʮʝʥʢʠ ʧʨʷʜʠʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʭʣʦʧʢʘ ɹʫʭʘʨʘ 102 ʠ ɸʥʜʠʞʘʥ 36 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʷʞʠ ʤʝʪʦʜʦʤ ʢʦʣʴʮʝʚʦʛʦ ʧʨʷʜʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʩʦʨʪ 

ʭʣʦʧʢʘ, ʢʦʪʦʨʳʡ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʮʝʩʩʘ 

ʧʨʷʜʝʥʠʷ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʵʪʦʡ ʨʘʙʦʪʳ, ʚʦʟʤʦʞʥʦ ʫʣʫʯʰʝʥʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʧʨʷʞʠ, ʧʦʚʳʰʝʥʠʝ ʝʸ 

ʢʘʯʝʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʳʚʦʚ ʥʘ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥʘʭ. ɼʘʥʥʳʝ 

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʫʯʰʝʡ 

ʧʨʷʜʠʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʩʦʨʪ ɹʫʭʘʨʘ 102 [27]. 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʩʤʝʩʝʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ - ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʷʜʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʤʝʩʝʡ ʯʘʩʪʦ ʙʳʚʘʶʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʷ ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʷʞʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʠʟʜʝʨʞʝʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʥʘʩʪʦʷʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ, ʤʝʪʦʜʦʚ ʠ ʨʝʞʠʤʦʚ ʧʨʷʜʝʥʠʷ, ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ [28]. ʄ.ʄ. ɹʦʥʜʘʨʯʫʢʦʤ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ ʚ ʩʦʨʪʠʨʦʚʢʝ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʨʷʞʠ ʧʥʝʚʤʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʧʨʷʜʝʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʳʭʣʝʥʠʷ, 

ʦʯʠʩʪʢʠ ʠ ʩʤʝʰʠʚʘʥʠʷ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʤʝʩʝʡ ʚʦʣʦʢʦʥ [29] 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʩʤʝʰʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʩʦʨʪʦʚ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ [30] ʩʤʝʰʠʚʘʥʠʷ ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʣʫʯʰʝʥʠʶ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʠʟ ʨʘʟʥʳʭ ʩʤʝʩʦʚʦʢ.  ʊʘʢʞʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʠ ʚʥʝʜʨʝʥʳ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ, ʚʦʟʚʨʘʪʦʚ ʠ ʦʪʭʦʜʦʚ ʠʟ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʝʛʦ ʩʦʚʨʝʤʝʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ɸʚʪʦʨ ʩʯʠʪʘʝʪ 

ʘʢʪʫʘʣʴʥʳʤ ʩʦʩʪʘʚʣʝʥʠʝ ʩʤʝʩʝʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʩʤʝʩʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʬʘʙʨʠʢʘʪʘ.  
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ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʚʦʡʩʪʚ ʚʦʣʦʢʦʥ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʘʭ ʤʘʪʝʨʠʘʣʘ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʚʦʣʦʢʦʥ ʤʝʞʜʫ 

ʩʣʦʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʚ 

ʚʳʪʷʞʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʩʣʦʷ. [31]. 

ʇʨʠʚʳʯʥʳʡ ʜʣʷ ʥʘʩ ʨʘʟʙʨʦʩ ʚ ʤʘʩʩʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʝʥ 

ʙʣʘʛʦʜʘʨʷ ʚʳʨʘʚʥʠʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʦ ʢʘʢ ʵʪʦ ʙʳʚʘʝʪ 

ʨʘʟʣʠʯʠʷ ʚ ʩʚʦʡʩʪʚʘʭ ʩʤʝʩʢʠ ʚʦʣʦʢʦʥ ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʨʷʞʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʨʩʠʩʪʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʥʢʦʡ ʧʨʷʞʠ ʤʦʛʫʪ ʧʦʷʚʠʪʩʷ ʚʠʜʠʤʳʝ ʧʦʣʦʩʳ ʥʘ ʪʢʘʥʠ ʠʣʠ 

ʪʨʠʢʦʪʘʞʝ, ʝʩʣʠ ʩʤʝʰʠʚʘʪʴ ʨʘʟʥʳʝ ʩʦʨʪʘ ʚʦʣʦʢʥʘ. [32]. 

ʇʦʩʢʦʣʴʢʫ ʩʪʦʠʤʦʩʪʴ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 60ï85% ʦʙʱʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʷʞʠ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʷʞʠ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ ʷʚʣʷʶʪʩʷ ʝʝ ʨʘʟʨʳʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʍʦʪʷ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ, ʦʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʯʝʪʝ 

ʨʘʟʨʳʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʢʘʥʝʡ [33]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ, ʝʝ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 

ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʦʟʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʦʥ ʠ ʩʘʤʦʡ ʧʨʷʞʠ ʥʘ ʨʘʟʨʳʚʥʳʝ ʥʘʛʨʫʟʢʠ [34]. 

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦ ʜʣʠʥʝ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ 

ʟʘʩʦʨʝʥʥʦʩʪʴ [35]. 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʪʘʢʠʭ 

ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʦʥ, ʢʘʢ ʜʣʠʥʘ ʧʨʷʜʘ 2,5%, ʚʝʣʠʯʠʥʘ ʄʠʢʨʦʥʝʡʨʘ ʠ 

ʨʘʟʨʳʚʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 30-ʪʝʢʩʥʦʡ ʧʨʷʞʠ, ʚʳʧʨʷʜʝʥʥʦʡ ʥʘ 

ʧʥʝʚʤʦʧʨʷʜʠʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠʟ 32 ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠʥʜʠʡʩʢʦʛʦ ʭʣʦʧʢʘ. ʩ 

ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ SPSS ʥʘ ʢʦʤʧʴʶʪʝʨʝ DEC 2020. ʇʦʚʝʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʨʷʞʠ ʢʦʣʴʮʝʚʦʛʦ ʧʨʷʜʝʥʠʷ ʠʟ ʪʦʛʦ ʞʝ ʭʣʦʧʢʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʣʦʩʴ ʜʣʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʌʘʢʪʦʨʳ, ʚʳʨʘʞʝʥʥʳʝ ʯʝʨʝʟ ʧʝʨʝʤʝʥʥʳʝ, 

ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ ʠ 

ʚʦʣʦʢʥʘ. ʄʝʪʦʜ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʡʩʪʚ 

ʚʦʣʦʢʥʘ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʥʠʪʝʡ ʧʥʝʚʤʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʷʜʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʞʝʡ ʢʦʣʴʮʝʚʦʛʦ ʧʨʷʜʝʥʠʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʣʠʯʠʝʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ ʧʨʷʞʠ. ʌʘʢʪʦʨʥʳʝ ʥʘʛʨʫʟʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ 

ʠʪʝʨʘʪʠʚʥʦʛʦ ʚʨʘʱʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʜʣʠʥʳ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʧʨʷʞʫ, ʧʦʣʫʯʝʥʥʫʶ ʤʝʪʦʜʦʤ 

ʧʥʝʚʤʦʧʨʷʜʝʥʠʷ, ʯʝʤ ʩʦʦʙʱʘʣʦʩʴ ʜʦ ʩʠʭ ʧʦʨ [36]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʷʜʝʥʠʷ ʥʘ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʝ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: 50, 55, 60 ʠ 65 ʢʛ/ʯʘʩ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʯʝʩʘʣʴʥʦʡ 

ʤʘʰʠʥʳ ʚ 55 ʢʛ/ʯʘʩ ʤʥʦʛʠʝ ʧʘʨʘʤʝʪʨʳ ʥʠʪʝʡ, ʚʢʣʶʯʘʷ ʧʨʦʯʥʦʩʪʴ ʠ 
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ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ, ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ 60 ʢʛ/ʯʘʩ. ʆʜʥʘʢʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʥʝʨʦʚʥʦʩʪʴ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʵʪʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʥʠʪʷʤʠ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʙʳʣ ʨʝʢʦʤʝʥʜʦʚʘʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʯʝʩʘʣʴʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʥʠʪʝʡ [37]. ʉʦ ʩʪʦʨʦʥʳ ʀ.ʅ. ɸʣʝʰʠʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʳ 

ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ, ʚʳʨʘʙʦʪʘʥʥʦʡ ʠʟ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʧʦ ʜʣʠʥʝ 

ʚʦʣʦʢʦʥ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʣʦʢʦʥ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ ʢʦʣʴʮʝʚʦʛʦ ʩʧʦʩʦʙʘ ʧʨʷʜʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʣʦʢʦʥ ʥʘ 

ʫʜʝʣʴʥʫʶ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ 

ʠ ʦʙʨʳʚʥʦʩʪʴ ʧʨʷʞʠ, ʧʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʩʤʝʩʝʡ 

ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ ʠ ʦʙʨʳʚʥʦʩʪʴʶ ʧʨʷʞʠ ʥʘ ʢʦʣʴʮʝʚʳʭ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥʘʭ 

[38]. ʅʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ ʠ ʨʘʩʪʷʞʝʥʠʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʧʦʤʠʤʦ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ, ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʜʣʠʥʘ ʠ ʧʨʦʯʥʦʩʪʴ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʜʣʠʥʘ ʚʦʣʦʢʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʯʥʦʩʪʴ ʧʨʷʞʠ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʯʥʦʩʪʠ ʪʢʘʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʠʥʘ ʚʦʣʦʢʥʘ ʠ 

ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʶʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚʦʣʦʢʥʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʷʞʠ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʫʶʱʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʚʢʣʶʯʘʷ ʚʷʟʘʥʠʝ ʠ ʪʢʘʯʝʩʪʚʦ. ʇʦʵʪʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥʳ ʚʦʣʦʢʦʥ ʠ ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʷʞʠ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ [39]. 

ɺ ʨʘʙʦʪʝ [40] ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ. ɸʥʘʣʠʟʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʥʝʨʦʚʥʦʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʚʳʰʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʷʜʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʳʚʦʚ ʥʘ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥʘʭ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʷʟʠ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ 

ʩ ʢʘʯʝʩʪʚʦʤ ʧʨʷʞʠ ʚ ʨʘʙʦʪʝ [41] ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʩʩʠʚʥʦʛʦ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʠ 

ʚʦʣʦʢʦʥ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ, ʜʣʠʥʳ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʦʣʦʢʦʥ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʜʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʷʞʠ, ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʳʚʦʚ ʥʠʪʠ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʠʩʧʳʪʘʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ 

ʧʨʠʙʦʨʘʤʠ Uster ʅVI ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ 6 ʪʠʧʘ III ʩʦʨʪʘ 

ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʧʦ ʜʣʠʥʝ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʤʘʰʠʥʘʭ ʧʦʪʦʯʥʦʡ 

ʣʠʥʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʦʥ. ɺʝʨʭʥʷʷ ʩʨʝʜʥʷʷ 

ʜʣʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 30,78 ʤʤ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʩʥʠʟʠʣʦʩʴ ʜʦ 

8,1%, ʘ ʢʦʣʠʯʝʩʪʚʦ ʫʟʝʣʢʦʚ ʜʦʩʪʠʛʣʦ 485 ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 

ʫʟʝʣʢʘ. ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʩʤʝʩʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʷʜʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠʚʝʣ ʢ ʜʦʩʪʠʞʝʥʠʶ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʣʝʥʪʳ, ʪʘʢ ʠ 

ʧʨʷʞʠ ʯʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
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[42]. ɺ ʨʘʙʦʪʝ [43] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʩʪʘʚ ʚʦʣʦʢʥʠʩʪʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʡ 

ʥʝʠʟʙʝʞʥʦ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʦʪʦʚʦʡ ʪʢʘʥʠ, ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʩʳʨʴʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʭʣʦʧʢʦʧʨʷʜʝʥʠʠ ʦʩʪʘʝʪʩʷ 

ʵʢʦʥʦʤʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʠʤ 

ʧʦʥʷʪʠʝʤ ʢʘʢ ʚʳʭʦʜ ʧʨʷʞʠ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʠʣʠ ʚ ʧʨʦʮʝʥʪʘʭ. ɿʜʝʩʴ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʛʨʘʤʦʪʥʦʝ ʨʘʟʫʤʥʦʝ 

ʩʦʩʪʘʚʣʝʥʠʝ ʩʤʝʩʠ, ʢʫʜʘ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ ʦʙʨʘʪʳ ʠ ʚʦʣʦʢʥʠʩʪʳʝ 

ʦʪʭʦʜʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʧʨʷʞʠ ʚʳʷʚʣʝʥʦ ʯʪʦ ʥʠʟʢʦʩʦʨʪʥʳʝ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʶʪ ʩʪʦʡʢʦʩʪʴ ʢ ʠʩʪʠʨʘʥʠʶ ʠ ʤʥʦʛʦʢʨʘʪʥʳʤ ʨʘʩʪʷʞʝʥʠʷʤ. [44].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ V ʠ VI ʩʦʨʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʶ ʵʪʦʡ ʧʨʷʞʠ ʜʣʷ ʫʟʢʦʛʦ ʢʨʫʛʘ 

ʪʢʘʥʝʡ, ʫʯʠʪʳʚʘʷ ʫʭʫʜʰʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʷʞʠ ʠ ʪʢʘʥʝʡ 

[45]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʨʦʩʪʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ [46]. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʫʨʘʚʥʝʥʠʷ, ʩ ʦʧʠʩʘʥʠʝʤ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʜʣʠʥʦʡ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʧʨʠʥʷʪʦʡ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ[47]. 

ʋʯʝʥʳʤʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠʟʫʯʝʥʳ ʩʪʨʫʢʪʫʨʥʦ-ʩʦʨʙʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪʝʢʩʪʠʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʦʚʳʭ ʩʦʨʪʦʚ 

ʭʣʦʧʯʘʪʥʠʢʘ. ʆʮʝʥʢʦʡ ʧʨʷʜʠʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʥʘ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʷʞʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʦʧʳʪʥʳʭ ʩʦʨʪʦʚ ʇ-1, ʇ-2 ʠ ʇ-4, ʘ ʪʘʢʞʝ 

ʠʟ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ I-ʩʦʨʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʦʨʪʘ 

ʉ-6524 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ II-ʩʦʨʪʘ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʥʦʚʳʭ ʩʦʨʪʦʚ ʪʦʥʢʦʛʦ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʇʦʨʣʦʢ-1 (ʇ-1) ʠ ʇʦʨʣʦʢ-2 

(ʇ-2) ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʚʦʣʦʢʥʦʤ ʩʦʨʪʘ ʉ-6524. ʅʦʚʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʩʦʨʪʘ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʇ-1 ʠ ʇ-2, ʚʳʚʝʜʝʥʥʳʝ ʫʯʝʥʳʤʠ, ʦʪʣʠʯʘʶʪʩʷ ʢʦʨʦʪʢʠʤ 

ʩʨʦʢʦʤ ʩʦʟʨʝʚʘʥʠʷ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [48].  

ɺʣʠʷʥʠʝ ʪʠʧʘ ʚʦʣʦʢʥʘ ʥʘ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ, ʚʢʣʶʯʘʷ ʝʝ ʨʘʚʥʦʤʝʨʥʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ, ʜʝʬʝʢʪʳ ʠ ʚʦʨʩʠʩʪʦʩʪʴ, ʪʘʢʞʝ ʠʟʫʯʝʥʦ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ USTER ʧʦʜʪʚʝʨʜʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ, ʥʘʣʠʯʠʠ ʜʝʬʝʢʪʦʚ ʠ ʚʦʨʩʠʩʪʦʩʪʠ ʧʨʷʞʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʩʤʝʩʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʢʘ 

[49].  

 

1.2 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʨʘʙʦʪʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ  
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2023 ï 2029 ʛʦʜʳ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ 

ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʮʝʣʝʥʳ ʥʘ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʚʦʟʨʘʩʪʘʝʪ 

ʩʪʝʧʝʥʴ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ[51]. ʇʦʵʪʦʤʫ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 

ʜʦ ʧʨʦʮʝʩʩʦʚ ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʣʝʛʢʦʡ ʦʪʨʘʩʣʠ [50], ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ, ʂʘʟʘʭʩʪʘʥ [51] 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʢʩʪʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʥʦ 

ʩʪʨʝʤʷʪʩʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ. ʕʪʠ ʫʩʠʣʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʩʦʟʜʘʥʠʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʜʠʟʘʡʥʫ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʚʢʣʶʯʘʷ ʟʘʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʦʡʩʪʚ, ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʫʢʪʫʨʳ 

ʪʢʘʥʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʚʦʡʩʪʚ ʪʢʘʥʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʝʝ ʦʮʝʥʢʠ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʥʦʚʳʡ ʛʠʙʨʠʜʥʳʡ ʤʝʪʦʜ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ: 

ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ, ʨʠʩʫʥʢʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʚʝʪʥʳʭ ʥʠʪʝʡ [52]. 

ʊʝʢʩʪʠʣʴ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʦʜʘ, 

ʚʠʟʫʘʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʜʠʟʘʡʥ ʪʢʘʥʠ ʠ ʠʟʜʝʣʠʡ [53]. ʆʙʳʯʥʦʝ 

ʧʝʨʝʧʣʝʪʝʥʠʝ ʠʤʝʝʪ ʧʨʦʩʪʝʡʰʫʶ ʧʦʚʪʦʨʷʶʱʫʶʩʷ ʝʜʠʥʠʮʫ ʧʝʨʝʧʣʝʪʝʥʠʷ. ʆʥ 

ʪʘʢʞʝ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʚʦʟʤʦʞʥʳʭ ʯʘʩʪʦʪ ʯʝʨʝʜʦʚʘʥʠʡ [54]. ʇʨʠʥʮʠʧ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʩʪʦʡ ʪʢʘʥʠ - ɻ ʪʦ ʧʝʨʝʧʣʝʪʝʥʠʝ ʣʶʙʳʭ ʜʚʫʭ ʥʝʧʨʝʨʳʚʥʳʭ ʥʠʪʝʡ 

ʣʠʙʦ ʦʩʥʦʚʳ, ʣʠʙʦ ʫʪʢʘ ʚ ʪʦʯʥʦʩʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʜʨʫʛ ʜʨʫʛʫ, ʩ ʢʘʞʜʦʡ 

ʥʠʪʴʶ ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ ʧʨʦʭʦʜʷ ʧʦʦʯʝʨʝʜʥʦ ʧʦʜ ʠ ʥʘʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ 

ʥʠʪʷʤʠ ʜʨʫʛʠʭ ʩʝʨʠʡ, ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʧʣʝʪʘʷʩʴ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʪʢʘʥʠ, 

ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʚʝʨʜʫʶ ʠ ʧʨʦʯʥʫʶ ʪʝʢʩʪʫʨʫ ʪʢʘʥʠ [55]. 

ʊʢʘʥʠ ʩ ʧʦʣʦʪʥʷʥʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʧʨʦʯʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳ ʢ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʶ 

ʧʨʷʞʠ. 

 ʉ ʧʦʷʚʣʝʥʠʝʤ ʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʜʚʠʞʝʥʠʝʤ ʪʝʢʩʪʠʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʫʤʥʦʛʦ ʪʝʢʩʪʠʣʷ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɻʦʪʦʚʦʝ ʠʟʜʝʣʠʝ ʩ 

ʟʘʜʘʥʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʪ.ʝ. ʩ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʣʫʯʘʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʪʢʘʯʝʩʪʚʘ [56]. ʈʘʩʰʠʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʳʨʘʙʦʪʢʠ ʤʝʪʘʣʣ/ʤ-ʘʨʘʤʠʜ ʦʜʝʞʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʛʠʙʨʠʜʥʳʭ ʪʢʘʥʝʡ ʠʟ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʦʣʦʢʦʥ [57], ʠʤʝʶʱʠʝ 

ʘʥʪʠʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʢʘʥʠ ʩ 

ʧʘʤʷʪʴʶ ʬʦʨʤʳ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʪʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥ 

ʘʜʘʧʪʠʚʥʳʡ ʧʣʠʩʩʠʨʦʚʘʥʥʳʡ ʪʢʘʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʚʦʚ ʩ ʧʘʤʷʪʴʶ 

ʬʦʨʤʳ ʥʘ ʨʘʧʠʨʥʦʤ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ ʩ ʞʘʢʢʘʨʜʦʚʳʤ ʘʛʨʝʛʘʪʦʤ [58]. 
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ʉʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʪʥʦʡ ʪʢʘʥʠ ʟʘʚʠʩʷʪ ʦʪ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʥʦʚʳ ʠ ʫʪʢʘ ʪʢʘʥʠ, ʪʠʧ ʧʝʨʝʧʣʝʪʝʥʠʷ, ʧʨʠʨʦʜʳ 

ʩʳʨʴʷ (ʧʨʷʞʠ), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʢʣʘʜʢʠ ʢʦʤʧʦʟʠʪʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʢʘʮʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʮʝʣʴʥʦʪʢʘʥʳʭ 

ʊ-ʦʙʨʘʟʥʳʭ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ 

ʧʣʝʪʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʢʦʥʮʝʧʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʣʘʜʦʢ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʘʧʠʨʥʦʤ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ. ʇʨʠ ʵʪʦʤ ʪʢʘʮʢʠʡ ʩʪʘʥʦʢ ʠʤʝʝʪ 

ʤʥʦʛʦʣʫʯʝʚʫʶ ʧʦʜʘʯʫ ʦʩʥʦʚʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʧʨʠʭʚʘʪʦʤ [59]. ʉʚʦʡʩʪʚʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʜʦʙʩʪʚʘ 

ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʠ, ʩʝʥʩʦʨʥʦʛʦ ʢʦʤʬʦʨʪʘ, ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ [60]. ʆʛʨʦʤʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ ʦʙʫʩʣʦʚʣʝʥʳ ʧʝʨʝʭʦʜʦʤ 

ʢ ʩʣʦʞʥʳʤ ʤʥʦʛʦʩʣʦʡʥʳʤ ʩʪʨʫʢʪʫʨʘʤ, ʚʢʣʶʯʘʷ ʢʦʤʧʦʟʠʪʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʩʣʦʝʚ ʪʢʘʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʝʸ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʥʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʪʳʨʸʭ ʩʣʦʸʚ [61].  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʠʪʝʡ ʦʩʥʦʚʳ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ 

ʧʝʨʝʢʨʳʪʠʝ ʟʘʟʦʨʘ ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ ʯʘʩʪʷʤʠ ʩʝʢʮʠʡ ʧʦʣʦʢ ʠ ʩʦʝʜʠʥʝʥʠʝ 

ʩʝʢʮʠʡ ʩʪʝʥʢʠ ʚʤʝʩʪʝ, ʠ ʵʪʦ ʪʦʞʝ ʩʯʠʪʘʝʪʩʷ ʥʦʚʦʚʚʝʜʝʥʠʝʤ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʪʢʘʯʝʩʪʚʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʪʢʘʥʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʝʨʝʧʣʝʪʝʥʠʷ, ʥʦ 

ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [62] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʪʢʘʥʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʧʣʝʪʝʥʠʝ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʧʝʨʝʧʣʝʪʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʠ ʫʪʦʯʥʦʡ ʥʠʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʫʯʝʪʝ ʫʪʢʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʚʘʨʠʘʥʪʘ, 

ʢʦʛʜʘ ʩʯʝʪ ʫʪʢʘ ʤʘʣ, ʧʨʦʯʥʦʩʪʴ ʪʢʘʥʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʷʞʠ ʦʪ 440 ʜʦ 660 ʪʝʢʩ, ʘ ʟʘʪʝʤ ʜʦ 880 ʪʝʢʩ, 

ʥʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʪʢʘʥʠ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʦʯʥʦʩʪʠ ʦʩʥʦʚʥʦʡ ʧʨʷʞʠ.  

ʉʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʫʜʦʙʩʪʚʘ ʝʸ ʦʙʨʘʙʦʪʢʠ, ʩʝʥʩʦʨʥʦʛʦ ʢʦʤʬʦʨʪʘ, ʵʩʪʝʪʠʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʘʞʥʝʡʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʜʘʥʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʷʞʠ. ʊʠʧ ʚʦʣʦʢʥʘ, ʝʛʦ ʩʚʦʡʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʷʜʝʥʠʷ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʷʤʦ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʷʞʠ, ʘ ʪʘʢʞʝ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʪʦʚʦʡ ʪʢʘʥʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʫʯʝʥʳʤʠ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʦʢʥʘ, ʪʘʢʠʭ ʢʘʢ ʪʠʧ ʩʳʨʴʷ, ʪʦʥʢʦʩʪʴ ʠ 

ʜʣʠʥʘ, ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʝʡ. ɹʳʣʠ ʪʘʢʞʝ ʠʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ 

ʧʨʷʞʠ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ. ɺ 

ʨʘʤʢʘʭ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʥʝʨʦʚʥʦʩʪʠ, ʦʧʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʚʢʣʶʯʘʷ 

ʜʠʘʤʝʪʨ, ʧʣʦʪʥʦʩʪʴ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʬʦʨʤʫ), ʚʦʨʩʠʩʪʦʩʪʴ ʠ ʬʨʠʢʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʥʠʪʝʡ. ɹʳʣʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʦʡʢʦʩʪʴʶ ʢ 

ʠʩʪʠʨʘʥʠʶ, ʧʠʣʣʠʥʛʦʤ ʠ ʬʨʠʢʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ. 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʧʨʷʞʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʝʥʠʠ ʠ 
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ʚʦʨʩʠʩʪʦʩʪʠ ʧʨʷʞʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 80ï85% ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ 

ʤʝʞʜʫ ʪʢʘʥʷʤʠ, ʪʢʘʥʴʶ ʠ ʢʦʞʝʡ [63]. ʊʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʚʦʨʩʠʩʪʦʩʪʴʶ ʧʨʷʞʠ ʠ ʧʦʪʝʨʝʡ ʚʝʩʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝʤ 

ʚʦʨʩʠʩʪʦʩʪʠ ʧʨʷʞʠ ʠ ʝʸ ʪʦʣʱʠʥʦʡ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʠʟʥʦʩ. ɼʣʷ ʦʮʝʥʢʠ 

ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʢʘʥʝʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʧʘʨʘʤʝʪʨ 

ð ʠʥʜʝʢʩ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ (OCI), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʝ ʘʥʘʣʠʟʘ 

ʠʟʦʙʨʘʞʝʥʠʡ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʘʥʘʣʠʪʠʢʘ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʠʥʜʝʢʩʦʤ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ (OCI) ʠ ʜʨʫʛʠʤʠ ʠʟʤʝʨʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʞʜʫ ʥʦʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʪʢʘʥʠ ʪʨʝʥʠʶ ʠ 

ʠʟʥʦʩʫ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 

[64]. 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʪʠʧ ʠ ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʧʝʨʝʯʥʳʭ ʫʪʦʯʥʳʭ 

ʥʠʪʝʡ [65], ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʘʩʪʦʤʝʨʥʳʭ ʥʠʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʪʢʘʥʠ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʪʝʧʣʦʚʦʡ ʢʦʤʬʦʨʪ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʵʣʘʩʪʠʯʥʳʭ ʦʩʥʦʚʦʚʷʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʵʬʠʨʥʳʭ ʥʠʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʫʪʢʘ ʠ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ 

ʵʣʘʩʪʦʤʝʨʥʳʭ ʥʠʪʝʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʘʩʪʦʤʝʨʥʦʡ ʧʨʷʞʠ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʧʦʣʦʪʝʥ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʢʘʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʢʦʣʠʯʝʩʪʚʘ ʵʣʘʩʪʦʤʝʨʥʳʭ ʥʠʪʝʡ. ʊʘʢʞʝ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʦʜʷʥʦʤʫ ʧʘʨʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠʭ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʷʭ [66]. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʨʘʩʰʠʨʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʘʩʩʦʨʪʠʤʝʥʪʦʚ ʪʢʘʥʝʡ ʩ 

ʟʘʜʘʥʥʳʤʠ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʬʘʩʦʥʥʦʡ 

ʧʨʷʞʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ [67], ʛʜʝ ʨʠʪʤʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʪʢʘʥʠ ʥʘʢʣʦʥʥʳʭ ʰʪʨʠʭʦʚ ʠ ʧʷʪʝʥ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʠʪʝʡ ʦʩʥʦʚʳ ʪʝʤʥʦʛʦ ʮʚʝʪʘ ʠ ʫʪʢʘ ʩ 

ʮʚʝʪʥʳʤ ʠʣʠ ʙʝʣʳʤ ʵʬʬʝʢʪʦʤ ʧʝʪʝʣʴ ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪ ʨʘʚʥʦʤʝʨʥʦʝ, ʩʧʦʢʦʡʥʦʝ ʜʚʠʞʝʥʠʝ. ʊʢʘʥʴ 

ʚʳʨʘʙʦʪʘʥʘ ʚ ʘʭʨʦʤʘʪʠʯʝʩʢʦʡ ʛʘʤʤʝ ʮʚʝʪʦʚ. ɺʦ ʚʨʝʤʷ ʧʣʝʪʝʥʠʷ ʪʘʢʞʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʚʦʣʦʢʦʥ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʭʫʜʰʝʥʠʶ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʢʘʥʠ. ɺ ʨʘʙʦʪʝ [68] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ 

ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʤʧʦʟʠʪʦʚ ʫʭʫʜʰʘʶʪʩʷ ʣʠʰʴ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʦʣʦʢʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʢʘʯʝʩʪʚʘ. ɺ ʨʘʙʦʪʝ [69] ʨʘʟʨʘʙʦʪʘʥ 

ʤʝʪʦʜ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʥʠʪʝʡ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʪʢʘʥʝʡ ʨʘʟʣʠʯʥʳʭ 

ʧʝʨʝʧʣʝʪʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʠ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʥʦʩʪʝʡ ʩ ʫʯʝʪʦʤ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʷʞʠ ʢ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ. 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʥʠʪʝʡ, ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʪʨʦʝʥʠʷ ʪʢʘʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʠʪʝʡ ʢ ʧʝʨʝʨʘʙʦʪʢʝ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʫʩʣʦʚʠʷ ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ 

ʥʘ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ. ʊʘʢʞʝ ʥʘ ʢʘʯʝʩʪʚʦ ʪʢʘʥʝʡ ʚʣʠʷʝʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʘʚʘʤʠ [70]. ʂʘʯʝʩʪʚʦ 
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ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʧʨʦʯʥʦʩʪʴ ʢ ʠʩʪʠʨʘʥʠʶ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʧʨʷʞʠ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʝʝ ʨʘʟʨʳʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɸʚʪʦʨʘʤʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʦʯʥʦʩʪʠ ʢ ʠʩʪʠʨʘʥʠʶ 

ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʷʞʠ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʦʣʠʚʠʥʠʣʦʚʳʤ 

ʩʧʠʨʪʦʤ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʢʨʘʭʤʘʣʦʤ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 60%. 

ʆʜʥʘʢʦ, ʦʰʣʠʭʪʦʚʘʥʥʘʷ ʧʨʷʞʘ ʚ ʨʘʩʪʚʦʨʝ ʩʦʜʝʨʞʘʱʝʡ ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪʘ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ ʠ ʧʦʣʠʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʳ ʠʤʝʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ 70% [71].  

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʞʝʩʪʢʦʩʪʠ ʠ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʫʜʣʠʥʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʢʘʥʷʭ ʩ ʙʦʣʴʰʝʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ [72]. 

ʇʨʝʜʣʦʞʝʥʳ ʬʦʨʤʫʣʳ [73-75] ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʠʪʝʡ ʚ ʧʦʣʦʩʢʘʭ 

ʪʢʘʥʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʷʪʴ ʜʘʥʥʳʝ ʪʢʘʥʠ ʥʘ 

ʪʢʘʥʴ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʠʪʝʡ ʨʘʩʩʯʠʪʳʚʘʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʝʡ ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʣʦʪʥʦʩʪʴʶ ʧʦ ʦʩʥʦʚʝ ʠ ʫʪʢʫ 

[76]. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʫʧʨʦʱʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʰʠʙʢʘʤ ʚ ʨʘʩʯʝʪʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʢʘʯʝʩʪʚʘ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʖʭʠʥʘ ɽ.ɸ. ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʞʝʩʪʢʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʷʞʠ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʢʘʥʝʡ, ʘ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ 

ʦʩʥʦʚʘʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʧʨʦʱʝʥʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʢʘʥʝʡ [77, 78]. 

ɹʦʣɹh ʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʢʘʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʠʜʨʦʬʦʙʥʳʭ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ [79, 80]. ʆʜʥʘʢʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ 

ʄʫʭʘʤʤʘʜ ʄʘʢʩʫʜ [81] ʙʘʨʴʝʨʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʟʘʚʠʩʠʪ ʠ ʦʪ 

ʩʪʨʫʢʪʫʨʳ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʦʪ ʪʢʘʥʝʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʝʤʘʣʦʚʘʞʥʳʤ 

ʩʯʠʪʘʶʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ [82] ʩʚʦʡʩʪʚ ʪʢʘʥʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɺʘʞʥʦ ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ ʤʝʞʜʫ ʥʠʪʷʤʠ ʦʩʥʦʚʳ ʠ ʫʪʢʘ ʚ ʦʜʥʦʩʣʦʡʥʳʭ ʪʢʘʥʷʭ, 

ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʪʥʷʥʳʤ ʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʪ ʥʝʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʠʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʪʢʘʥʦʛʦ 

ʠʟʜʝʣʠʷ. [83] ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʠʟ ʧʨʷʞʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʬʨʠʢʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʢʘʥʠ, ʦʙʣʘʜʘʶʱʠʝ ʪʘʢʞʝ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʬʨʠʢʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [84]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [85] ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʪʢʘʥʝʡ ʠ ʤʥʦʛʦʩʣʦʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʠʟʤʝʥʯʠʚʳʭ 

ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʦʪ 

ʪʠʧʘ ʚʦʣʦʢʦʥ, ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ ʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʈʘʟʨʘʙʦʪʘʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʪʢʘʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʉʦʟʜʘʥ ʘʣʛʦʨʠʪʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʢʘʥʝʡ ʩ ʟʘʜʘʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʨʠʛʦʜʝʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʢʘʥʝʡ, [86, 87] ʥʦ ʫʧʨʦʱʝʥʥʦ ʦʧʠʩʳʚʘʝʪ ʛʝʦʤʝʪʨʠʶ ʥʠʪʝʡ, ʥʝ 

ʫʯʠʪʳʚʘʷ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  
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ɺʳʨʘʙʦʪʢʘ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʷʞʠ, ʦʙʨʘʙʦʪʘʥʥʳʤ ʘʧʧʨʝʪʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʊʢʘʥʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʨʷʞʠ çsirofil-spunè ʠ ʧʨʷʞʠ çwrap-spunè, ʧʨʦʷʚʣʷʣʠ 

ʣʫʯʰʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ Staphylococcus 

aureus, Klebsiella pneumoniae ʠ Candida albicans. ʯʝʤ ʫ ʧʨʷʞʠ çcore-spunè, 

ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ AATCC100-2012 çAntibacterial Finishes on Textile 

Materialsè (ɸʤʝʨʠʢʘʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʭʠʤʠʢʦʚ ʠ ʢʦʣʦʨʠʩʪʦʚ ʧʦ ʪʝʢʩʪʠʣʶ, 

2012). ɸʚʪʦʨʘʤʠ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʩʝʚʦʡ ʧʨʷʞʠ ʠʟ ʯʠʩʪʦʛʦ ʧʦʣʠ (ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪ-ʩʦ-

ʛʠʜʨʦʢʩʠʚʘʣʝʨʘʪʘ)/ʧʦʣʠʣʘʢʪʠʜʥʦʡ ʢʠʩʣʦʪʳ ʩ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʝʡ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʧʨʝʚʦʩʭʦʜʥʳʭ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʵʬʬʝʢʪʦʚ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [88]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʧʫʣʷʨʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʪʢʘʥʠ ʩ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʢʘʥʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʩ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [89-93]. 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʜʨʦʬʦʙʥʳʭ ʚ 

ʦʩʥʦʚʥʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʛʦ ʘʧʧʨʝʪʘ. ɿʜʝʩʴ 

ʚʦʟʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʛʠʜʨʦʬʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʢʘʮʢʠʭ ʩʪʘʥʢʘʭ. [94]. ʂʨʦʤʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʪʢʘʮʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʪʢʘʥʳʭ ʨʝʤʠʟʥʳʭ ʫʟʦʨʦʚ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʚʫʭʧʣʦʩʢʦʩʪʥʦʡ ʨʝʣʴʝʬʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʪʢʘʥʷʭ ʩ 

ʜʠʘʛʦʥʘʣʴʥʳʤʠ ʧʝʨʝʧʣʝʪʝʥʠʷʤʠ [95].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʳʥʦʢ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʣʘʛʘʝʪ 

ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʪʢʘʥʝʡ, ʚʢʣʶʯʘʷ ʪʝ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʦʣʦʩʳ ʠ ʢʣʝʪʢʠ. ʕʪʠ ʵʬʬʝʢʪʳ 

ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʩʦʟʜʘʶʪʩʷ ʫʯʘʩʪʢʠ ʩ 

ʚʳʧʫʢʣʦʡ ʠ ʚʦʛʥʫʪʦʡ ʩʪʨʫʢʪʫʨʦʡ [96]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [97, 98] ʠʟʫʯʘʣʦʩʴ, ʢʘʢ 

ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ (ʨʘʧʧʦʨʪ ʧʝʨʝʧʣʝʪʝʥʠʷ, ʯʠʩʣʦ ʧʝʨʝʭʦʜʦʚ ʥʠʪʝʡ, ʣʠʥʝʡʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʠ ʪʠʧ ʫʪʦʯʥʦʡ ʥʠʪʠ) ʚʣʠʷʶʪ ʥʘ ʫʩʘʜʢʫ ʥʠʪʝʡ ʚ ʣʦʞʥʦʘʞʫʨʥʳʭ 

ʪʢʘʥʷʭ. ɿʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆ.ʆʨʪʠʢʦʚʘ. ɺ ʝʛʦʨʘʙʦʪʘʭ [99, 

100] ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʯʠʩʣʦ ʧʝʨʝʭʦʜʦʚ ʥʠʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ʨʘʧʧʦʨʪʘ ʠ ʚʠʜ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ ʚ ʫʪʢʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʜʝʞʥʳʭ ʪʢʘʥʝʡ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ 

ʠ ʠʩʪʠʨʘʥʠʷ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʧʝʨʝʭʦʜʦʚ ʥʠʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ʨʘʧʧʦʨʪʘ. ʃ.ʇ.ʇʦʣʷʢʦʚʦʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʧʣʝʪʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ 

ʠ ʫʪʦʯʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʧʧʦʨʪʘ, ʥʦʚʳʡ ʤʝʪʦʜ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʥʘʩʪʠʣʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ 



24 
 

ʨʘʟʨʘʙʦʪʢʝ ʪʢʘʥʝʡ ʠ ʧʨʝʜʩʢʘʟʘʥʠʠ ʠʭ ʩʚʦʡʩʪʚ [101]. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʝʪʥʳʝ 

ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʥʠʪʠ ʦʩʥʦʚʳ ʚ ʢʨʦʤʢʝ ʪʢʘʥʠ ʩ 

ʧʝʨʝʤʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ [102].  

ɺ ʨʘʙʦʪʝ [103] ʧʨʝʜʣʦʞʝʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ 

ʪʢʘʥʝʡ ʩ ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʭ ʪʦʣʱʠʥʫ ʠ ʧʣʦʪʥʦʩʪʴ.  

ʇʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʢʘʥʠ ʩ 

ʟʘʜʘʥʥʳʤ ʧʦʨʷʜʢʦʤ ʬʘʟʳ ʩʪʨʦʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʙʥʦʚʣʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʢʘʥʝʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʨʝʘʪʠʚʥʳʭ ʪʢʘʮʢʠʭ ʨʠʩʫʥʢʦʚ. 

ʅʦʚʳʝ ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʳ ʚ ʚʠʜʝ 

ʰʘʰʝʯʥʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ. ɺ ʨʘʧʧʦʨʪʝ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʜʠʘʛʦʥʘʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʳʭ ʚʳʧʫʢʣʳʭ ʠʣʠ ʚʦʛʥʫʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. [104]. ɺ 

ʨʘʙʦʪʝ [105] ʧʦʢʘʟʘʥʦ ʪʦ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʪʢʘʥʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʳʨʴʝʚʦʡ ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʷ, ʥʦ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʝʡ.  

ʇʝʨʦʚʘ ʅ.ʈ. [106] ʧʨʝʜʣʦʞʠʣʘ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʪʢʘʥʝʡ ʩ 

ʦʙʲʝʤʥʳʤ ʨʠʩʫʥʢʦʤ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʧʣʝʪʝʥʠʷʭ. 

ɼʝʤʠʜʦʚʘ ʠ ʊʦʣʫʙʝʝʚʘ ʧʨʝʜʣʦʞʠʣʠ ʥʦʚʳʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʚʘʬʝʣʴʥʳʭ 

ʧʝʨʝʧʣʝʪʝʥʠʡ. [107] ʜʠʘʛʦʥʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʨʝʣʴʝʬʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʥʘ ʙʘʟʝ ʩʘʨʞ ʛʣʘʚʥʦʛʦ ʢʣʘʩʩʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʘʬʝʣʴʥʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ ʩ 

ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʨʝʣʴʝʬʥʳʤʠ ʨʠʩʫʥʢʘʤʠ ʨʘʧʧʦʨʪ ʧʝʨʝʧʣʝʪʝʥʠʷ ʟʝʨʢʘʣʴʥʦ 

ʦʪʨʘʞʘʝʪʩʷ ʧʦ ʫʪʢʫ 

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ɹʘʪʫʨʫʨʠʤʠ ʃ. [108] ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʪʦʜ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʧʦ ʟʘʜʘʥʥʳʤ ʛʠʛʠʝʥʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ, ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʠʤʝʶʱʝʡ ʚʳʩʦʢʫʶ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʚʦʜʦʧʦʛʣʦʱʘʝʤʦʩʪʴ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʪʢʘʥʝʡ ʥʘ ʧʥʝʚʤʦʨʘʧʠʨʥʦʤ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ ɸʊʇʈ-100-4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʪʢʘʥʝʡ ʦʢʘʟʳʚʘʝʪ ʟʘʧʨʘʚʦʯʥʦʝ 

ʥʘʪʷʞʝʥʠʝ ʦʩʥʦʚʳ.  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʨʘʙʦʪʘ ʂʫʜʨʷʚʮʝʚʦʡ ɽ.ɸ. ʧʦ ʦʧʠʩʘʥʠʶ ʤʝʪʦʜʠʢʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʟʦʨʥʦʛʦ ʪʢʘʥʦʛʦ ʧʦʣʦʪʥʘ ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ [109]. ʇʨʦʙʣʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ ʨʝʜʢʦ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʚʦʧʨʦʩ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʮʠʬʨʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʥʘʯʠʤ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ 

ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʳʧʦʣʥʷʝʤʦʡ ʟʘʜʘʯʝ, ʦ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʷʭ, 

ʧʦʤʦʛʘʝʪ ʧʨʝʜʫʧʨʝʜʠʪʴ ʦ ʚʦʟʤʦʞʥʳʭ ʠʣʠ ʫʞʝ ʩʣʫʯʠʚʰʠʭʩʷ ʦʰʠʙʢʘʭ.  

ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, ʪʘʢ ʞʝ ʢʘʢ ʤʘʪʝʨʠʘʣ ʠ ʨʘʟʤʝʨ, 

ʦʧʨʝʜʝʣʷʷ ʦʙʱʝʝ ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʷ. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʙʩʫʞʜʘʝʤʳʤʠ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ [110], ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʚʳʩʦʢʠʡ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ, ʝʩʣʠ ʦʥʠ ʩʦʦʙʱʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 
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ʩ ʥʠʟʢʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʝʡ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʠʜʨʦʬʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʢʣʶʯʘʶʪ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʧʦʣʠʤʝʨʦʚ [111], ʠʟ ʦʩʘʞʜʝʥʥʳʭ 

ʯʘʩʪʠʮ [112, 113] ʠʣʠ ʩʪʦʣʙʠʢʦʚ [114, 115] ʠʣʠ ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʨ 

[116]. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʪʘʢʪʠʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʢʘʥʝʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʝʝ ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʩʫʙʲʝʢʪʠʚʥʳʝ ʠ ʦʙʲʝʢʪʠʚʥʳʝ. 

ʇʦʩʣʝʜʥʠʝ ʚʢʣʶʯʘʶʪ ʢʦʥʪʘʢʪʥʳʝ ʠ ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʤʝʪʦʜʳ. ʆʮʝʥʢʘ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʣʠʙʦ ʦʙʫʯʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʠʩʧʦʣʴʟʫʷ ʩʫʙʲʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʘʧʧʘʨʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʙʲʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ [117]. 

 

1.3 ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ 

ʪʢʘʥʝʡ  

 

ɻʠʜʨʦʬʦʙʥʳʝ ʪʢʘʥʠ, ʦʙʣʘʜʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʪʘʣʢʠʚʘʪʴ ʚʦʜʫ, 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʭ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʩʪʘʚ ʚʦʣʦʢʦʥ ʠ ʧʨʠʤʝʥʷʝʤʳʝ 

ʧʨʦʧʠʪʢʠ. ʉʫʧʝʨʛʠʜʨʦʬʦʙʥʳʝ ʠ ʩʫʧʝʨʘʤʬʠʬʦʙʥʳʝ ʪʢʘʥʠ, ʦʙʣʘʜʘʶʱʠʝ ʝʱʝ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʚʦʜʦ- ʠ ʤʘʩʣʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ. ʆʜʥʘʢʦ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ ʩ ʭʠʤʠʯʝʩʢʠʤʠ 

ʠʣʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʢʨʳʪʠʷ, ʚʳʟʚʘʥʥʳʤʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [118]. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʪʢʘʥʝʡ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [119-121]. ʆʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʛʠʜʨʦʬʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɸʚʪʦʨʳ ʦʙʟʦʨʘ ʘʥʘʣʠʟʠʨʫʶʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʭʠʤʠʢʘʪʳ ʜʣʷ ʧʨʠʜʘʥʠʷ ʪʢʘʥʷʤ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ 

ʩʚʦʡʩʪʚ, ʧʦʜʪʚʝʨʞʜʘʷ ʚʘʞʥʦʩʪʴ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʥʘ ʦʩʥʦʚʝ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʛʠʜʨʦʬʦʙʠʟʘʮʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [79]. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʢʘʥʠ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʣʣʦʨʠʨʦʚʢʝ ʧʦ 

ʧʠʛʤʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʝ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤ ʞʝ ʚʳʩʦʢʠʤ ʛʠʜʨʦʬʦʙʥʳʤ 

ʵʬʬʝʢʪʦʤ, ʢʘʢ ʪʢʘʥʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʠʛʤʝʥʪʘ [122]. ʇʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ. ʇʣʝʥʢʘ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʠʛʤʝʥʪʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʠ ʧʝʯʘʪʠ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʜʨʦʬʦʙʥʦʛʦ 

ʵʬʬʝʢʪʘ. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʧʨʷʞʫ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʧʦʢʨʳʚʘʪʴ ʮʝʣʣʶʣʦʟʥʳʝ ʚʦʣʦʢʥʘ 

ʛʠʜʨʦʬʦʙʥʳʤ ʩʦʩʪʘʚʦʤ. ɿʘʪʝʤ ʵʪʫ ʦʙʨʘʙʦʪʘʥʥʫʶ ʧʨʷʞʫ ʩʤʝʰʠʚʘʶʪ ʩ ʦʙʳʯʥʦʡ 
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ʮʝʣʣʶʣʦʟʥʦʡ [123]. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʦʜʝʞʜʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʝ ʭʫʞʝ ʩʠʥʪʝʪʠʯʝʩʢʦʡ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʬʪʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭ 

ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʩʣʦʠ ʠʥʪʝʨʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʦʡ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʞʠʨʦʚʳʤ ʟʘʛʨʷʟʥʝʥʠʷʤ ʠ ʦʪʪʘʣʢʠʚʘʥʠʝʤ ʛʨʷʟʠ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʧʦʣʠʤʝʨ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʟʘʢʨʝʧʣʷʶʱʝʛʦ ʠ ʷʢʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʉʦʟʜʘʥʠʝ 

ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘʥʦʰʝʨʦʭʦʚʘʪʦʛʦ ʩʣʦʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ [124]. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ 

ʤʦʜʠʬʠʢʘʮʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʭʠʤʠʯʝʩʢʦʡ ʯʠʩʪʢʝ, ʦʜʥʘʢʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʵʬʬʝʢʪʘ ʧʨʠ ʩʪʠʨʢʝ ʚ 

ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. 

ɸʚʪʦʨʳ ʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ [125], ʩʯʠʪʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝʤ ʩʚʦʙʦʜʥʦʡ 

ʵʥʝʨʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ 

ʮʝʣʣʶʣʦʟʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʘʙʦʪʝ [126] ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ 

ʩʧʦʩʦʙ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʦʪʜʝʣʢʠ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʛʠʜʨʦʬʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʷʚʣʷʶʪʩʷ ʟʘ ʩʯʝʪ ʩʠʥʪʝʟʘ ʥʘ ʚʦʣʦʢʥʝ ʩʫʧʝʨʪʦʥʢʦʡ 

ʧʦʣʠʫʨʝʪʘʥʦʚʦʡ ʧʣʝʥʢʠ, ʟʘʱʠʱʘʶʱʝʡ ʦʪ ʧʦʧʘʜʘʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʴ ʚʦʣʦʢʥʘ, 

ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʦʟʜʫʭʦʧʨʦʥʝʮʘʝʤʦʩʪʴ ʪʢʘʥʝʡ. ʇʣʝʥʢʘ ʩ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʦʡ 

ʤʘʪʨʠʮʝʡ ʥʘʥʦʩʪʝʨʞʥʝʡ ZnO ʥʘ ʭʣʦʧʢʦʚʦʡ ʧʦʜʣʦʞʢʝ ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ 

ʤʦʢʨʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʣʦʝʤ ʥ-

ʜʦʜʝʮʠʣʪʨʠʤʝʪʦʢʩʠʩʠʣʘʥʘ (DTMS). ʉʤʘʯʠʚʘʝʤʦʩʪʴ ʦʙʨʘʟʮʘ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʢʨʘʝʚʦʛʦ ʫʛʣʘ 

ʩʤʘʯʠʚʘʥʠʷ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʝ ʪʢʘʥʠ ʧʨʦʷʚʣʷʣʠ 

ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʦʩʪʴ ʩ ʫʛʣʦʤ ʩʤʘʯʠʚʘʥʠʷ 161 ʜʣʷ ʢʘʧʣʠ ʚʦʜʳ ʦʙʲʝʤʦʤ 8 ʤʢʣ ʠ 

ʫʛʣʦʤ ʩʢʘʪʳʚʘʥʠʷ 90 ʜʣʷ ʢʘʧʣʠ ʚʦʜʳ ʦʙʲʝʤʦʤ 40 ʤʢʣ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʘʚʠʣʴʥʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʙʦʣʝʝ ʥʠʟʢʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʵʥʝʨʛʠʷ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [127]. 

ɻʠʜʨʦʬʦʙʥʘʷ ʦʪʜʝʣʢʘ, ʩʦʟʜʘʚʘʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʡ ʵʬʬʝʢʪ, ʪʘʢʞʝ 

ʚʣʠʷʝʪ ʥʘ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝʣʣʶʣʦʟʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [128]. ʆʙʨʘʟʦʚʘʥʠʝ ʪʦʥʢʦʡ ʩʧʣʦʰʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʮʝʣʣʶʣʦʟʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʜʦʩʪʠʞʝʥʠʶ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ. ʇʨʠ ʵʪʦʤ ʧʨʠʚʠʚʢʘ ʧʣʝʥʢʠ ʢ ʚʦʣʦʢʥʫ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʚʘʣʝʥʪʥʳʭ ʧʦʣʷʨʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʣʝʥʢʦʡ 

ʠ ʮʝʣʣʶʣʦʟʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʧʣʝʥʢʠ ʮʝʣʣʶʣʦʟʥʳʡ ʤʘʪʝʨʠʘʣ 

ʩʦʭʨʘʥʷʝʪ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʢ 

ʠʩʪʠʨʘʥʠʶ, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʷʝʪ ʵʩʪʝʪʠʯʝʩʢʠʝ, 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [129]. ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʢʘʥʝʡ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʝ [130] ʛʜʝ ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʥʝʪʢʘʥʢʫ ʠʟ ʚʝʨʙʣʶʞʴʝʡ ʰʝʨʩʪʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʢʘʥʴ ʩ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʠʜʝʘʣʴʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ [131]. ʊʘʢʞʝ, ʧʨʝʜʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʨʘʙʦʪʢʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʜʳʰʘʱʝʡ ʪʢʘʥʠ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʳ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʚʦʣʦʢʥʘ ʧʦʣʠʵʩʪʝʨʘ ʩʤʝʩʴʶ 

ʘʢʨʠʣʦʚʦʡ ʧʘʩʪʳ ʠ ʬʪʦʨʫʛʣʝʨʦʜʥʦʡ ʩʤʦʣʳ. ʆʙʨʘʙʦʪʘʥʥʘʷ ʪʢʘʥʴ ʧʨʦʰʣʘ 
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ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʝʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʠʩʪʠʨʘʥʠʶ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʤʦʨʱʠʥ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʢʨʳʪʠʷ ʪʢʘʥʠ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʦʜʝʞʥʳʭ ʪʢʘʥʝʡ, ʪʘʢʠʭ, ʢʘʢ 

ʧʣʘʱʝʡ ʠ ʢʫʨʪʦʢ [132].  

ɻʠʜʨʦʬʦʙʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʥʝ ʥʘʤʦʢʘʪʴ [133]. ʏʘʱʝ 

ʚʩʝʛʦ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʙʦʣʴʰʠʭ ʧʦ ʨʘʟʤʝʨʘʤ ʥʝʨʦʚʥʦʩʪʝʡ [134], 

ʨʝʣʴʝʬʥʦʡ ʠ ʥʝʦʜʥʦʨʦʜʥʦʡ [135] ʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪʩʷ ʨʘʟʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ [136].  ʉʪʨʫʢʪʫʨʘ ʪʢʘʥʠ ʚʣʠʷʝʪ ʥʘ ʪʦ, ʢʘʢ ʦʥʘ ʚʧʠʪʳʚʘʝʪ ʚʣʘʛʫ, ʠʟ 

ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʰʝʨʦʭʦʚʘʪʳʝ ʪʢʘʥʠ ʭʫʞʝ ʚʧʠʪʳʚʘʶʪ ʚʦʜʫ, ʯʝʤ 

ʛʣʘʜʢʠʝ. [137].  

ʇʦʚʝʨʭʥʦʩʪʠ, ʩʦʯʝʪʘʶʱʠʝ ʥʠʟʢʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʥʝʨʛʠʶ ʩ ʚʳʩʦʢʦʡ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʣʘʜʘʶʪ 

ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ. ɼʚʫʤʷ ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʵʥʝʨʛʠʷ ʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʚʝʨʭʥʦʩʪʠ ʩ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʚʳʟʳʚʘʶʪ ʚʩʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʩʘʤʦʦʯʠʱʘʶʱʘʷʩʷ, ʩʧʦʨʪʠʚʥʘʷ ʠ ʚʝʨʭʥʷʷ ʦʜʝʞʜʘ. ʊʘʢʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʪʜʝʣʢʠ [138, 139]. M. Maqsood ʠ ʜʨ. ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ, 

ʨʝʛʫʣʠʨʫʷ ʪʠʧ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʥʠʪʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ, ʦʙʣʘʜʘʶʱʝʡ ʝʛʦ ʙʘʨʴʝʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʜʝʡʩʪʚʠʷʤ ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ [81]. ʀʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʤʦʨʬʦʣʦʛʠʶ ʪʢʘʥʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ 

ʪʢʘʮʢʦʛʦ ʩʪʘʥʢʘ.  

ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩ ʨʘʟʚʠʪʠʝʤ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʝ ʪʢʘʥʠ ʩʪʘʣʠ ʚʘʞʥʦʡ ʢʘʪʝʛʦʨʠʝʡ 

ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [140]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʚʢʣʶʯʘʷ ʧʣʶʩʦʚʦʯʥʳʡ ʤʝʪʦʜ [141, 142], ʟʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʶ [143, 144], 

ʤʝʪʦʜʘ ʦʩʘʞʜʝʥʠʷ [145] ʠ ʤʝʪʦʜ ʵʣʝʢʪʨʦʩʧʠʥʥʠʥʛʘ [146]. ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦʜʳ 

ʠʤʝʶʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʩʣʦʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʪʨʦʛʠʝ ʫʩʣʦʚʠʷ ʨʝʘʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʥʠʟʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ.  

ʎʝʣʣʶʣʦʟʥʳʝ ʚʦʣʦʢʥʘ, ʢʘʢ ʧʨʠʨʦʜʥʳʝ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ, ʦʙʣʘʜʘʶʪ 

ʚʳʨʘʞʝʥʥʳʤʠ ʛʠʜʨʦʬʠʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʩ ʚʦʜʦʡ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʫ ʝʩʪʝʩʪʚʝʥʥʫʶ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ 

ʩʜʝʣʘʪʴ ʪʢʘʥʠ ʠʟ ʮʝʣʣʶʣʦʟʳ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ [147]. ʊʘʢʠʝ ʪʢʘʥʠ, 

ʥʘʟʳʚʘʝʤʳʝ ʛʠʜʨʦʬʦʙʥʳʤʠ ʠʣʠ ʩʫʧʝʨʘʤʬʠʬʦʙʥʳʤʠ, ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʥʦ ʠʭ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʛʫʪ 

ʫʭʫʜʰʘʪʴʩʷ [148]. 
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ʇʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʪʝʢʩʪʠʣʷ ʩʪʠʤʫʣʠʨʫʶʪ ʧʦʠʩʢ ʥʦʚʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʠʚʠʪʘʷ 

ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʷ ð ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʧʨʠʜʘʥʠʷ ʪʝʢʩʪʠʣʶ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ. 

[149], ʩʤʝʩʴ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʧʦʣʠʤʝʨʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʛʦ ʩʦʟʜʘʝʪʩʷ ʧʦʨʠʩʪʘʷ 

ʛʠʜʨʦʬʦʙʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ[150]. ɻʠʜʨʦʬʦʙʠʟʘʮʠʷ ʵʪʦ ʜʦʚʦʣʴʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʝʡ. [151]. ɼʣʷ ʧʨʠʜʘʥʠʷ ʪʝʢʩʪʠʣʶ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ 

ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [79].  
ɻʠʜʨʦʬʦʙʠʟʠʨʫʶʱʠʝ ʩʦʩʪʘʚʳ ʜʣʷ ʰʝʨʩʪʠ[152], ʰʝʣʢʘ [153] ʠ 

ʮʝʣʣʶʣʦʟʥʳʭ [154] ʚʦʣʦʢʦʥ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ ʪʠʧʘ ʪʢʘʥʠ. ʆʥʠ ʤʦʛʫʪ ʟʘʢʨʝʧʣʷʪʴʩʷ ʥʘ ʚʦʣʦʢʥʘʭ ʢʘʢ 

ʬʠʟʠʯʝʩʢʠ, ʪʘʢ ʠ ʭʠʤʠʯʝʩʢʠ.  

ɻʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʧʦʣʠʤʝʨʥʫʶ 

ʵʤʫʣʴʩʠʶ ʬʪʦʨʘʮʝʪʘʪʘ[155],  ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʣʶʤʦʩʠʣʠʢʘʪ[156] ʠ 

ʤʝʪʠʣʦʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ [157] ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʪʢʘʥʝʡ.  

ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʧʨʷʞʫ ʙʦʣʝʝ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʦʙʨʘʙʦʪʘʪʴ ʯʘʩʪʴ ʚʦʣʦʢʦʥ ʛʠʜʨʦʬʦʙʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʘ ʟʘʪʝʤ ʩʤʝʰʘʪʴ ʠʭ ʩ 

ʦʙʳʯʥʳʤʠ ʚʦʣʦʢʥʘʤʠ [124]. ʀʩʩʣʝʜʦʚʘʥʠʝ [158] ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʢʘʥʠ ʷʚʣʷʝʪʩʷ 150ÁC ʧʨʠ ʚʨʝʤʝʥʠ 

ʦʙʨʘʙʦʪʢʠ 2 ʤʠʥʫʪʳ, ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʪʦʨʩʦʜʝʨʞʘʱʝʛʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʝʟʬʪʦʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ [159] ʧʦʩʚʷʱʝʥʦ ʚʣʠʷʥʠʶ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʦʙʨʘʙʦʪʦʢ 

ʥʘ ʩʚʦʡʩʪʚʘ ʦʜʥʦʪʦʥʥʳʭ ʪʢʘʥʝʡ ʠʟ ʜʚʫʭ ʩʤʝʩʝʡ ʚʦʣʦʢʦʥ.  

ɺ ʨʘʙʦʪʝ [160] ʫʯʝʥʳʝ ʧʦʧʳʪʘʣʠʩʴ ʩʜʝʣʘʪʴ ʦʣʠʛʦʩʠʣʦʢʩʘʥʳ ʙʦʣʝʝ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ, ʜʦʙʘʚʠʚ ʚ ʠʭ ʩʦʩʪʘʚ ʜʣʠʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʮʝʧʦʯʢʠ, 

ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʢ ʘʪʦʤʘʤ ʢʨʝʤʥʠʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʛʨʫʧʧʳ. ʊʘʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʥʝʨʦʚʥʦʩʪʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʭʠʤʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ [161]. 

ʉʧʝʮʠʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʠʣʷ, ʜʝʣʘʶʱʘʷ ʝʛʦ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤ, 

ʯʘʩʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʠʣʠʢʦʥʦʚ ʠ 

ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ [162]. ʉʠʣʠʢʦʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʝʨʚʳʤʠ 

ʧʨʠʤʝʥʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʵʢʦʣʦʛʠʠ ʢʦʤʧʦʟʠʮʠʡ ʙʝʟ ʬʪʦʨʘ 

[163]. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʪʢʘʥʷʭ. ɿʦʣʴ-ʛʝʣʴ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʧʦʢʨʳʪʠʷ ʩ ʫʛʣʦʤ ʩʤʘʯʠʚʘʥʠʷ 190Á ʠ ʫʛʣʦʤ 

ʩʢʦʣʴʞʝʥʠʷ 2,1Á [164]. ʍʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʪʢʘʥʴ, ʦʙʨʘʙʦʪʘʥʥʘʷ ʨʘʩʪʚʦʨʦʤ n-

ʦʢʪʠʣʪʨʠʵʪʦʢʩʠʩʠʣʘʥʘ ʠ ʪʠʪʘʥʘ, ʧʨʠʦʙʨʝʣʘ ʰʝʨʦʭʦʚʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʧʨʦʮʝʩʩʘ [165].  
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ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʵʪʦʡ ʪʝʤʝ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʩʚʷʟʠ ʤʝʞʜʫ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʪʢʘʥʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʤʝʥʷʝʤʳʭ 

ʢʦʤʧʦʟʠʮʠʡ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʝʛʦ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʙʣʦʢʠʨʦʚʢʠ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʮʝʣʣʶʣʦʟʳ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʘʤʦʢʘʥʠʶ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʜʥʘʢʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʧʝʨʝʧʣʝʪʝʥʠʷ ʚ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʭʠʤʠʯʝʩʢʦʡ ʦʪʜʝʣʢʦʡ ʪʢʘʥʠ ʨʘʟʣʠʯʥʳʤʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ 

ʢʦʤʧʦʟʠʮʠʷʤʠ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ 

ʛʠʜʨʦʬʦʙʥʦʛʦ ʩʚʦʡʩʪʚʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʣʠʯʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘ. 

 

ɺʳʚʦʜ ʧʦ ʣʠʪʝʨʘʪʫʨʥʦʤʫ ʦʙʟʦʨʫ. 

ʇʦʩʣʝ ʦʙʟʦʨʘ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʟʘʜʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʜʘʥʥʦʤ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʪʢʘʥʴ ʩ 

ʛʠʜʨʦʬʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʟʘʚʠʩʷʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʩʚʦʡʩʪʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʪʢʘʥʠ.  

ʂʘʢ ʤʳ ʚʠʜʠʤ ʠʟ ʜʘʥʥʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʚ ʨʘʤʢʘʭ ʭʣʦʧʢʦʚʦ-

ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʩ 

ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʦʩʪʦʠʪ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʚʦʣʦʢʥʘ, ʧʨʷʞʠ, ʪʢʘʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʆʜʥʘʢʦ ʥʝʪ 

ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ ʧʦʣʫʯʝʥʠʷ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʥʘʩʪʦʷʱʝʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʤʠ 

ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʧʦʣʫʯʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʩ ʛʠʜʨʦʬʦʙʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʨʘʤʢʘʭ ʟʘʜʘʯ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʥʳʡ ʮʠʢʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʨʦʮʝʩʩʦʚ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʭʣʦʧʢʘ, ʧʦʣʫʯʝʥʠʷ ʠʟ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʧʨʷʞʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʠ ʩ 

ʨʝʣʴʝʬʥʳʤʠ ʨʠʩʫʥʢʘʤʠ, ʠ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʚʦʜʦʦʪʘʣʢʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʤʳ ʩʤʦʞʝʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʪʢʘʥʠ, ʧʦʣʫʯʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʷʪʴ 

ʩʚʦʡʩʪʚʘ ʙʫʜʫʱʝʡ ʪʢʘʥʠ, ʧʦʜʙʠʨʘʷ ʥʫʞʥʳʝ ʩʦʨʪʘ ʭʣʦʧʢʘ, ʧʨʷʞʫ, ʩʧʦʩʦʙ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʥʠʪʝʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʘʤ 

ʩʦʟʜʘʚʘʪʴ ʪʢʘʥʠ ʩ ʪʦʯʥʦ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  
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2 ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʇɽʈɺʀʏʅʆʁ ʆɹʈɸɹʆʊʂʀ 

ʍʃʆʇʂɸ-ʉʓʈʎɸ ʅɸ ʂɸʏɽʉʊɺʆ ʇʈʗɾʀ 

 

2.1 ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʭʣʦʧʢʘ-ʩʳʨʮʘ  

  

ʍʣʦʧʦʢ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ʂʘʟʘʭʩʪʘʥʝ, ʠʤʝʶʱʝʡ ʵʢʩʧʦʨʪʥʦʝ ʟʥʘʯʝʥʠʝ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ 

ʚʳʧʫʩʢʘʝʤʦʛʦ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʷʭ ʦʯʠʩʪʢʠ ʠ ʧʨʦʮʝʩʩʘ ʜʞʠʥʠʨʦʚʘʥʠʷ, ʛʜʝ 

ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʣʘʞʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʦʢʘʟʳʚʘʶʱʘʷ ʚʣʠʷʥʠʝ 

ʥʘ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʜʣʠʥʫ ʚʦʣʦʢʥʘ [166]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʷʜʝʥʠʷ, ʪʢʘʯʝʩʪʚʘ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʪʜʝʣʢʠ, ʥʦ ʠ ʦʪ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʘ-

ʩʳʨʮʘ. ʄʦʜʝʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʝʜʠʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚʳʨʘʱʠʚʘʥʠʝ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ, 

ʧʨʷʜʝʥʠʝ, ʪʢʘʯʝʩʪʚʦ, ʦʪʜʝʣʢʫ ʠ ʢʨʘʰʝʥʠʝ, ʘ ʪʘʢʞʝ ʚʳʧʫʩʢ ʢʦʥʝʯʥʦʡ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʨʘʤʢʘʭ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʛʜʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʘʷ ʛʣʫʙʦʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩʳʨʴʷ ʜʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʭʣʦʧʢʘ-ʩr ʨʮʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʮʝʩʩʘ ʜʞʠʥʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʦʣʦʢʥʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʨʦʢʦʚ, ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʭʦʜʘ ʚʦʣʦʢʥʘ. 

ʅʘ ʵʪʘʧʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 

1) ʚ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʜʞʠʥʠʨʦʚʘʥʠʷ ï ʦʪʜʝʣʝʥʠʷ ʚʦʣʦʢʥʘ 

ʦʪ ʩʝʤʷʥ ʭʣʦʧʢʘ-ʩʳʨʮʘ.  

 

 
 

ʈʠʩʫʥʦʢ 1 - ʉʪʨʫʢʪʫʨʠʟʘʮʠʷ ʵʪʘʧʦʚ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 

 

ʍʣʦʧʦʢïʩʳʨʝʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ [167]: 

ʍʣʦʧʦ
ʢ-
ʩʳʨʝʮ 

ʉʫʰʢʘ, 
ʦʯʠʩʪʢʘ ʦʪ 
ʤʝʣʢʦʛʦ ʠ 
ʢʨʫʧʥʦʛʦ ʩʦʨʘ 

ɼʞʠʥʠʨʦʚʘʥʠ
ʝ 

ʉʝʤʝʥ
ʘ 

ʃʠʥʪʝʨʦʚʘʥʠʝ ɺʦʣʦʢʥ
ʘ ɺʦʣʦʢʥʦʦʯʠʩʪʢ

ʘ 
ʇʨʝʩʩʦʚʘʥʠʝ 

ʂʠʧʳ 
ʇʝʨʝʭʦʜʳ (ʤʘʰʠʥʳ) 
ʜʣʷ ʧʦʫʯʝʥʠʷ ʧʨʷʞʠ 
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1) ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʝ ʩʦʨʪʘ, ʠʤʝʶʱʠʝ ʜʣʠʥʫ ʚʦʣʦʢʥʘ l=31/32 ʤʤ ʠ 

ʪʦʥʠʥʫ 20-40 ʤʢʤ;  

2) ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʝ, ʠʤʝʶʱʠʝ l=39/40 ʤʤ ʠ 40/41 ʤʤ ʠ ʪʦʥʠʥʫ 7-15 

ʤʢʤ. 

ɼʣʷ ʦʪʜʝʣʝʥʠʷ ʚʦʣʦʢʥʘ ʦʪ ʩʝʤʷʥ ʭʣʦʧʢʘ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʶʪ 

ʧʠʣʴʥʳʝ ʜʞʠʥʘ, ʘ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʜʣʷ ʧʝʨʚʳʭ ʩʦʨʪʦʚ ʧʨʠʤʝʥʷʶʪ ʚʘʣʠʯʥʳʝ 

ʜʞʠʥʳ ʠ ʜʣʷ ʥʠʟʢʠʭ ʩʦʨʪʦʚ ï ʧʠʣʴʥʳʝ ʜʞʠʥʳ. ɼʞʠʥʥʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ [168] ʠ 

ʧʦʵʪʦʤʫ ʦʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʡʜʝʪ ʧʨʦʮʝʩʩ ʜʞʠʥʠʨʦʚʘʥʠʷ 

ʟʘʚʠʩʠʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ ʭʣʦʧʢʘ-ʚʦʣʦʢʥʘ [169].  

ɸ ʵʪʦ ʪʘʢʠʝ ʥʝʤʘʣʦʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʪʘʢʠʝ ʢʘʢ: ʚʩʝ ʚʠʜʳ ʜʣʠʥ, ʚʢʣʶʯʘʷ 

ʩʨʝʜʥʶʶ, ʰʪʘʧʝʣʴʥʫʶ ʠ ʚʝʨʭʥʶʶ ʩʨʝʜʥʶʶ, ʤʠʢʨʦʥʝʡʨ ʧʦ ʢʦʪʦʨʦʤʫ 

ʦʧʨʝʜʝʣʶʪ  ʪʦʥʢʦʩʪʴ ʠ ʟʨʝʣʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʪʨʵʰ-ʢʦʜ, ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʡ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ, ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ, ʞʝʣʪʠʟʥʫ ʠ ʜʨʫʛʠʝ. ʋʢʘʟʘʥʥʦʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʷʞʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪʠʧʘ ʩʳʨʴʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʠʣʫʯʰʠʝ ʧʨʷʜʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʥʘ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ [170]. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ 

ʷʚʣʷʶʪʩʷ ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʜʣʠʥʘ ʚʝʨʭʥʝʛʦ ʚʦʣʦʢʥʘ; ʦʯʝʥʴ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʫʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ; ʘ ʪʘʢʞʝ ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʷʜʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʥʘ, ʪʝʤ ʩʘʤʳʤ 

ʦʧʨʝʜʝʣʷʷ, ʚʩʝ ʥʘʠʚʘʞʥʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʳʧʨʷʜʘʝʤʦʡ ʠʟ 

ʥʝʛʦ ʧʨʷʞʠ, ʘ ʟʘʪʝʤ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɿʫʙʴʷ ʧʠʣʴʥʦʛʦ ʜʠʩʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʭʦʣʦʜʥʦʝ ʧʣʘʩʪʠʯʝʩʢʦʝ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʟʜʝʩʴ ʩʨʝʟ ʤʝʪʘʣʣʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʜʘʨʫ ʧʫʘʥʩʦʥʘ, 

ʥʘʭʦʜʷʱʝʤʫʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʦʚʦʛʦ ʧʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʣʣʘ ʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʟʫʙʴʷʭ 

ʦʙʨʘʟʫʶʪʩʷ ʟʘʫʩʝʥʮʳ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 2), ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʚʩʝʤʫ ʢʦʥʪʫʨʫ ʟʫʙʘ, ʚʢʣʶʯʘʷ ʠ ʝʛʦ ʚʝʨʰʠʥʫ.  

 

 
  

ʈʠʩʫʥʦʢ 2 - ɿʘʫʩʝʥʮʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʚʳʨʫʙʢʝ ʟʫʙʴʝʚ ʠ ʠʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: h- ʚʳʩʦʪʘ; t - ʪʦʣʱʠʥʘ; r ï ʨʘʜʠʫʩ 

 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʩʥʠʤʘʶʪʩʷ ʬʘʩʢʠ, ʚʩʝ ʜʞʠʥʥʳʝ ʠ ʣʠʥʪʝʨʥʳʝ ʧʠʣʳ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʘʙʨʘʟʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʝʩʦʯʥʦʡ ʚʘʥʥʝ. ʕʪʦ ʩʜʝʣʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʚʩʝ ʟʘʫʩʝʥʮʳ ʠ ʥʝʨʦʚʥʦʩʪʠ ʥʘ ʨʘʙʦʯʠʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʟʫʙʴʝʚ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ 
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ʚ ʩʝʙʷ ʦʙʨʘʙʦʪʢʫ. ʆʙʳʯʥʦ ʜʣʷ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʙʝʨʝʪʩʷ ʧʨʦʩʪʦʡ ʨʝʯʥʦʡ ʠʣʠ 

ʢʘʨʴʝʨʥʳʡ ʧʝʩʦʢ. ʆʜʥʘʢʦ ʚʚʠʜʫ ʛʨʫʙʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʵʪʘ 

ʦʙʨʘʙʦʪʢʘ ʥʝ ʜʘʝʪ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʧʦʩʚʷʱʝʥʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʤʠʢʨʦʧʨʦʬʠʣʷ ʟʫʙʘ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʨʘʜʠʫʩʘ 

ʩʢʨʫʛʣʝʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [171]. ʉʫʱʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʝʩʣʠ ʨʘʥʴʰʝ ʟʫʙʴʷ ʧʠʣʴʥʦʛʦ ʜʞʠʥʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʛʨʫʙʳʤ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʘʧʨʠʤʝʨ ʧʝʩʢʦʤ ʠ ʵʪʦ ʜʘʚʘʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʫʩʝʥʮʳ ʥʘ ʚʥʝʰʥʝʡ ʩʦʨʦʥʝ 

ʜʠʩʢʦʚ, ʪʦ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʙʨʘʟʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʘʙʨʘʟʠʚʦʩʪʨʫʡʥʳʭ ʢʘʤʝʨʘʭ. ʇʨʠ ʵʪʦʤ ʜʞʠʥʥʳʝ ʜʠʩʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʨʘʙʦʪʢʝ 

ʤʷʛʯʝ ʠ ʩ ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʦʙʣʶʜʘʶʪʩʷ ʜʘʚʣʝʥʠʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʫʛʦʣ ʘʪʘʢʠ ʘʙʨʘʟʠʚʥʳʭ ʯʘʩʪʠʮ ʠ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ [172]. (ʇʨʠʣʦʞʝʥʠʝ ɸ) ɺ ʢʘʯʝʩʪʚʝ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥ ʥʦʚʳʡ ʢʫʧʝʨʰʣʘʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʤʝʩʠ ʵʣʝʤʝʥʪʦʚ ʞʝʣʝʟʘ, ʮʠʥʢʘ, 

ʤʘʛʥʠʷ ʠ ʵʣʝʤʝʥʪʦʚ ʤʝʜʠ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʫʩʣʦʚʠʷʭ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ çʗʩʩʳè ʚ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʇʨʠʣʦʞʝʥʠʝ ɹ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʭʣʦʧʢʚʦʛʦ ʚʦʣʦʢʥʘ. ʅʘ ʨʠʩʫʥʢʝ 3 ʚʠʜʠʤ 

ʭʘʨʘʢʪʝʨʥʳʝ ʥʘʜʨʝʟʳ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʜʞʠʥʠʨʦʚʘʥʠʠ 

ʟʘʚʦʜʩʢʠʤʠ ʧʠʣʘʤʠ.  

 

  

 

ʈʠʩʫʥʦʢ 3 - ʅʘʜʨʝʟʳ ʚʦʣʦʢʦʥ ʧʨʠ ʜʞʠʥʠʨʦʚʘʥʠʠ ʧʠʣʴʥʳʤʠ ʜʠʩʢʘʤʠ. 

 

ɿʘʫʩʝʥʮʳ ʥʝʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ, ʭʦʪʦʷ ʥʘ ʜʝʣʝ 

ʦʥʠ ʟʘʤʝʪʥʦ ʩʥʠʞʘʶʪ ʬʠʟʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʭʣʦʧʢʘ-ʚʦʣʦʢʥʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʤʳ ʚʠʜʠʤ ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʨʝʟʦʚ ʥʘ ʚʦʣʦʢʥʘʭ ʧʨʠ 

ʜʞʠʥʠʨʦʚʘʥʠʠ ʘʙʨʦʟʠʚʦʩʪʨʫʡʥʳʤ ʤʝʪʦʜʦʤ.  

  

  
 

ʈʠʩʫʥʦʢ 4 - ɺʦʣʦʢʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʜʞʠʥʠʨʦʚʘʥʠʠ 

ʘʙʨʘʟʠʚʦʩʪʨʫʡʥʳʤ ʤʝʪʦʜʦʤ. 
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ɿʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʙʨʘʟʠʚʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʫʧʝʨʰʣʘʢʦʤ ʟʫʙʴʝʚ ʧʠʣʴʥʳʭ ʜʠʩʢʦʚ ʜʣʷ 

ʜʞʠʥʦʚ ʧʦʣʫʯʘʝʤ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʣʦʢʥʘ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ 

ʨʘʟʨʳʚʘʶʪ ʚʦʣʦʢʥʘ ʥʘ ʯʘʩʪʠ, ʩʧʫʪʳʚʘʶʪ ʠʭ ʠ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ, ʩʥʠʞʘʶʱʠʤ 

ʧʨʦʯʥʦʩʪʴ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ. ɸ ʟʥʘʯʠʪʴ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʚʳʩʦʢʦʡ 

ʦʙʨʳʚʥʦʩʪʠ ʧʨʷʞʠ ʚ ʪʢʘʯʝʩʪʚʝ, ʩʥʠʞʘʶʱʠʡ ʢʘʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʪʢʘʥʠ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ (ʇʨʠʣʦʞʝʥʠʝ ɺ.1-

ɺ.4), ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʪ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ. 

ɿʘʩʦʨʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʦʣʦʢʥʘ, ʠ ʦʥʘ ʥʝ 

ʧʨʝʜʩʢʘʟʫʝʤʘ, ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʩʙʦʨʘ ʠ ʚʣʠʷʝʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʣʘʩʩʘ çʚʳʩʦʢʦʛʦè 

ʠʣʠ çʭʦʨʦʰʝʛʦè. ʀʟ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʜʝʨʞʘʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʡ ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ ʚʦʣʦʢʥʘ ʪʨʝʙʫʝʤʦʛʦ 

ʢʘʯʝʩʪʚʘ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʥʘʤʠ ʚ ʧʨʠʤʝʨʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʩʦʨʪʘ ʄʘʢʪʘʨʘʣ 4011 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʦʨʥʳʭ 

ʧʨʠʤʝʩʝʡ ʜʣʷ ʵʢʩʧʨʝʩʩʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ [173].  

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʣʴʚʠʥʘʷ ʜʦʣʷ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʧʦʧʘʜʘʝʪ ʚ ʙʫʥʢʝʨ 

ʭʣʦʧʢʦʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ ʚʤʝʩʪʝ ʩ ʧʦʩʪʦʨʦʥʥʠʤʠ ʧʨʠʤʝʩʷʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ 

ʛʨʷʟʴ, ʧʝʩʦʢ ʠ ʪ.ʜ. ʉʦʨʥʳʝ ʧʨʠʤʝʩʠ ʙʳʚʘʶʪ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ [174], ʚʢʣʶʯʘʷ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ [175,176]. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʨʝʩʩʥʦʛʦ 

ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʭʣʦʧʢʘ [177]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʫʯʥʦʛʦ ʨʘʟʙʦʨʘ ʦʙʨʘʟʮʦʚ ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʍʣʦʧʦʢ-ʩʳʨʝʮ ʧʦʜʚʝʨʛʥʫʪʳʡ ʧʦʣʝʚʦʡ ʦʯʠʩʪʢʝ ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʦʛʦ ʩʦʨʘ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʣʠʯʥʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ 

ʥʫʣʝʚʳʝ ʦʯʠʩʪʠʪʝʣʴʥʳʝ ʘʛʨʝʛʘʪʳ ʤʝʣʢʦʛʦ ʩʦʨʘ [178]. 
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ʊʘʙʣʠʮʘ 1 - ʈʘʟʙʦʨ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʧʦ ʬʨʘʢʮʠʷʤ  

ʄʝʩʪʦ 

ʩʙʦʨʘ 

ʉʝʣʝʢʮʠʦʥʥʳʡ 

ʩʧʦʨʪ 

ɻʨʫʧʧʘ ʩʙʦʨʘ/ 

ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʩʦʨʪ ʆ
ʙ
ʱ
ʘ
ʷ

 

ʟ
ʘ
ʩ
ʦ
ʨ
ʝ
ʥ
ʥ

ʦ
ʩ
ʪ
ʴ
 
%

 

ʋ
ʜ
ʝ
ʣ
ʴ
ʥ
ʦ
ʝ

 

ʩ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ

 

ʉ
ʪ
ʚ
ʦ
ʨ
ʢ
ʠ

 

ʢ
ʦ
ʨ
ʦ
ʙ
ʦ
ʯ
ʝ
ʢ

 

ʇ
ʘ
ʣ
ʦ
ʯ
ʢ
ʠ

 

ʭ
ʣ
ʦ
ʧ
ʯ
ʘ
ʪ
ʥ
ʠ
ʢ
ʘ

 

ʇ
ʘ
ʣ
ʦ
ʯ
ʢ
ʠ

 

ʩ
ʦ
ʨ
ʥ
ʷ
ʢ
ʦ
ʚ

 

ɿ
ʝ
ʣ
ʝ
ʥ
ʳ
ʝ
 
ʣ
ʠ
ʩ
ʪ
ʴ
ʷ

 

ʎ
ʚ
ʝ
ʪ
ʳ

 

ʭ
ʣ
ʦ
ʧ
ʯ
ʘ
ʪ
ʥ
ʠ
ʢ
ʘ

 

ʄ
ʝ
ʣ
ʢ
ʠ
ʡ
 
ʩ
ʦ
ʨ

 

ʐʘʨʜʘʨʠʥʩʢʠʡ 

ʨʘʡʦʥ 

ʄʘʢʪʘʘʨʘʣ 1/1 7,48 100 16,20 17,27 4,62 4,80 2,00 55,11 

ʄʘʢʪʘʘʨʘʣ 1/2 9,80 100 10,45 22,73 4,43 1,37 1,62 59,4 

ʄʘʢʪʘʘʨʘʣ 1/3 6,50 100 14,33 22,25 4,27 1,87 2,05 55,23 

ʄʘʭʪʘʘʨʘʣʴʩʢʠʡ 

ʨʘʡʦʥ 

ʄʘʢʪʘʘʨʘʣ 1/1 7,60 100 18,01 15,16 3,62 1,14 0,81 61,26 

ʄʘʢʪʘʘʨʘʣ 1/2 11,40 100 13,97 18,76 3,45 2,29 0,87 60,66 

ʄʘʢʪʘʘʨʘʣ 1/3 11,60 100 9,20 24,39 2,88 1,58 0,91 61,04 

 

 



35 
 

ɺʩʝ ʚʠʜʳ ʤʝʣʢʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʩʦʨʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʠ ʚʩʝ ʚʤʝʩʪʝ ʚʟʷʪʳʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʧʦʷʚʣʷʷʩʴ ʚ ʚʠʜʝ ʧʦʨʦʢʦʚ, ʟʘʞʛʫʯʝʥʥʦʩʪʠ. 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʠʤʝʩʠ ʪʘʢʞʝ ʚʥʦʩʷʪ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʟʘʩʦʨʝʥʥʦʩʪʠ ʭʣʦʧʢʘ-

ʩʳʨʮʘ [179]. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʚ ʩʙʦʨ ʭʣʦʧʢʘ ʧʦʜʛʥʠʚʰʠʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʭʣʦʧʯʘʪʥʠʢ ʧʦʜʚʝʨʛʘʶʪ ʜʝʬʦʣʠʘʮʠʠ. ʊʘʢʞʝ ʧʨʠ ʩʙʦʨʝ 

ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠʮʚʝʪʥʠʢ ʠʟʤʝʣʴʯʘʝʪʩʷ, ʘ ʟʘʚʷʟʴ ʠ ʮʚʝʪʦʢ ʧʦʧʘʜʘʶʪ ʮʝʣʠʢʦʤ 

[179].  

ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʚʦʣʦʢʥʘ 

ʢʣʘʩʩʦʚ çʦʪʣʠʯʥʦʛʦè ʠ çʭʦʨʦʰʝʛʦè ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʧʨʦʚʝʜʝʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʛʜʝ ʠʩʭʦʜʷʱʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʞʝʣʪʠʟʥʳ ʠ ʟʘʩʦʨʝʥʥʦʩʪʴ ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ, ʘ 

ʚʭʦʜʷʱʠʤʠ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʝʨʝʜ ʜʞʠʥʠʨʦʚʘʥʠʝʤ ʠ ʚʣʘʞʥʦʩʪʴ ʭʣʦʧʢʘ ʩʳʨʮʘ 

(ʩʤ. ʩʪʨ. 83. Ä5.1.). 

 

2.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ 

 

ʂʘʟʘʭʩʪʘʥ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʦ ʵʢʩʧʦʨʪʠʨʫʶʱʝʝ ʩʳʨʴʝ ʚ ʚʠʜʝ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʪʝʢʩʪʠʣʴʥʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʪʦʚʳʝ ʠʟʜʝʣʠʷ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʢʣʘʩʪʝʨʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ï ʧʨʷʞʘ ï ʪʢʘʥʴ (ʪʨʠʢʦʪʘʞʥʦʝ 

ʧʦʣʦʪʥʦ) - ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʠ ʧʨʷʞʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʫʯʥʳʝ ʘʩʧʝʢʪʳ ʵʢʩʧʨʝʩʩ-

ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ ʩʪʨʘʥʝ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʷʞʠ, ʪʢʘʥʠ, ʧʦʣʦʪʥʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʦʪʦʚʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʚʠʜʝ ʤʘʪʝʨʠʘʣʘ ʠ ʠʟʜʝʣʠʡ. 

ʊʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ ʠ ʧʨʷʞʝʡ, ʧʨʷʞʝʡ 

ʠ ʪʢʘʥʠ, ʪʢʘʥʠ ʧʦʩʣʝ ʦʪʜʝʣʢʠ ʠ ʦʜʝʞʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 

ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʚʦʡʩʪʚ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʞʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ. 

ʋʯʝʥʳʤʠ ʂʘʟʘʭʩʪʘʥʘ ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʧʨʦʮʝʩʩʦʚ ʧʨʷʜʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥ 

ʧʨʷʜʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʝʟ ʫʱʝʨʙʘ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʯʝʩʘʣʴʥʦʡ ʣʝʥʪʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

USTER TESTER-5 [180]. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʟʜʝʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʟʨʳʭʣʠʪʝʣʴʥʦ-ʦʯʠʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʷʜʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [181], ʘ 

ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚʦʣʦʢʥʘ ʚ ʛʘʨʥʠʪʫʨʝ ʛʣʘʚʥʦʛʦ 

ʙʘʨʘʙʘʥʘ ʠ ʰʣʷʧʦʢ ʯʝʩʘʣʴʥʦʡ ʤʘʰʠʥʳ ʥʘ ʩʪʝʧʝʥʴ ʯʝʩʘʥʠʷ [182]. ʊʘʢʞʝ ʝʩʣʠ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʷʞʘ ʜʚʦʡʥʦʛʦ ʢʨʫʯʝʥʠʷ, ʪʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʪʘʢʦʡ 

ʧʨʷʞʠ, ʚʳʨʘʙʦʪʘʥʥʦʡ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʷʜʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʚʝʣʠʯʠʥʳ ʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʨʫʪʢʠ ʦʜʠʥʦʯʥʦʡ ʠ ʢʨʫʯʝʥʳʭ ʥʠʪʝʡ [183]. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʫʯʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʚʦʡʩʪʚʘ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʣʦʧʢʦʚʳʝ ʚʦʣʦʢʥʘ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʩʦʨʪʘ ʉ 4727 ʠ ʄʘʢʪʘʨʘʣ-4011ʠ ʧʘʨʪʠʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʫʟʙʝʢʩʢʦʛʦ ʩʦʨʪʘ ʉʫʣʪʦʥ 

ʠ ʆʥʢʦʨʛʦʥ. ɺʩʝ ʧʨʦʙʳ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 65 Ñ 4% ʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 Ñ 2ÁC. ʂʘʯʝʩʪʚʦ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʦʧʨʝʜʝʣʝʥʦ ʚ ɸʆ 

çʇʘʭʪʘʩʘʥʦʘʪ ʠʣʤʠʡ ʤʘʨʢʘʟʠè ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʥʘ ʧʨʠʙʦʨʝ 

HVI, ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ ʤʠʢʨʦʥʝʡʨ ʭʘʨʘʢʪʝʨʠʟʠʨʫʝʪ ʪʦʥʠʥʫ ʠ ʟʨʝʣʦʩʪʴ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ.  

ʅʘ ʊʆʆ "Azala Textile" ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʢʘʨʜʥʘʷ ʢʦʤʧʘʢʪʥʘʷ ʧʨʷʞʘ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʞʠ ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ 

ʨʘʟʜʝʣʝʥʠʷ ʢʠʧʳ, ʨʘʟʨʳʭʣʝʥʠʷ, ʦʯʠʩʪʢʠ, ʪʨʝʧʘʥʠʷ, ʚʳʪʷʛʠʚʘʥʠʷ ʯʝʩʘʣʴʥʦʡ 

ʣʝʥʪʳ ʥʘ ʣʝʥʪʦʯʥʳʭ ʤʘʰʠʥʘʭ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʥʘʢʦʥʝʮ, 

ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʥʘ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥʘʭ.  

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʷʞʠ, ʢʘʢ 

ʫʜʝʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʝʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ ʯʘʩʪʦʪʘ ʦʙʨʳʚʦʚ. 

ʈʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʠʪʝʡ ʠ ʨʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʨʘʟʨʳʚʘ ʦʜʥʦʡ ʥʠʪʠ ʥʘ ʨʘʟʨʳʚʥʦʡ ʤʘʰʠʥʝ ʈʄ-3-1. ʐʢʘʣʘ ʩʠʣʦʠʟʤʝʨʠʪʝʣʷ 

ʨʘʟʨʳʚʥʦʡ ʤʘʰʠʥʳ ʧʦʜʙʠʨʘʣʘʩʴ ʪʘʢ, ʯʪʦʙʳ ʩʨʝʜʥʷʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ 

ʠʩʧʳʪʫʝʤʦʡ ʥʠʪʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 20-80% ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʰʢʘʣʳ. ʇʨʠ ʧʦʜʩʯʝʪʝ ʫʯʠʪʳʚʘʣʠʩʴ ʚʩʝ ʟʥʘʯʝʥʠʷ ʨʘʟʨʳʚʦʚ ʥʠʪʠ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʟʨʳʚʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʥʝʝ 5 ʤʤ ʦʪ ʟʘʞʠʤʦʚ ʨʘʟʨʳʚʥʦʡ 

ʤʘʰʠʥʳ. ɿʘ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʫʜʣʠʥʝʥʠʝ ʥʠʪʝʡ ʧʨʠʥʠʤʘʣʦʩʴ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʭ ʠʩʧʳʪʘʥʠʡ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʤʝʥʷʣʠʩʴ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʨʷʞʠ ʥʘ ʨʘʟʨʳʚ ʥʘ ʤʘʰʠʥʝ ʈʄ-3. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʠʟʤʝʨʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʳ HVI, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʪʦʨʛʦʚʣʝ ʭʣʦʧʢʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʪʝʢʩʪʠʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. USTERÈ ʉʊɸʊʀʉʊʀʂɸ ʨʘʙʦʪʘʝʪ 

ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ USTERÈ 

ʩʪʘʪʠʩʪʠʢʠ ʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ [184]. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʢʘʯʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʧʨʦʮʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʘ USTERÈ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ɺ ʧʨʦʮʝʩʩʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ 

ʠʩʧrʪʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʚʦʣʦʢʥʘ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʩʦʨʪʘ ʉ 4727 ʠ 

ʄʘʢʪʘʨʘʣ-4011ʠ ʧʘʨʪʠʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʫʟʙʝʢʩʢʦʛʦ ʩʦʨʪʘ ʉʫʣʪʦʥ ʠ ʆʥʢʦʨʛʦʥ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʷʜʠʣʴʥʳʭ ʩʚʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ 

ʥʘ ʩʠʩʪʝʤʝ USTER HVI-1000 ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 2.  
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ʊʘʙʣʠʮʘ 2 - ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʦʣʦʢʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʥʘ HVI 1000* 

 ̄

ʆʙʦʟʥʘ

ʯʝʥʠʷ 

HVI 

ʂʨʘʪʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ 

ʅʘʟʚʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ 

ʆʥʢʦʨ-

ʛʦʥ 

ʉ 

4727 

ʄʘʢʪʘʨʘ

ʣ 

4011 

ʉʫʣʪʦ

ʥ 

1 2 3 4 5 6 7 

1.  MIC- ʇʦʢʘʟʘʪʝʣʴ ʤʠʢʨʦʥʝʡʨʘ 4,28 5,01 4,42 4,54 

2.  MV- 
ɿʨʝʣʦʩʪʴ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ 
0,88 0,90 0,84 0,94 

3.  PM- 
ɿʨʝʣʦʩʪʴ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ,% 
78,38 81,72 76,12 83,83 

4.  LD- 
ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʚʦʣʦʢʥʘ, ʤ/ʪʝʢʩ 
168,0 196,67 173,50 178,33 

5.  UHM- 
ɺʝʨʭʥʷʷ ʧʦʣʫʩʨʝʜʥʷʷ 

ʜʣʠʥʘ, ʤʤ 
27,25 26,71 26,96 27,66 

6.  
UQʄ- 

 

ʉʨʝʜʥʷʷ ʜʣʠʥʘʚʦʣʦʢʦʥ 

ʙʝʟ ʫʯʸʪʘ 25% ʢʦʨʦʪʢʠʭ 

ʚʦʣʦʢʦʥ, ʤʤ 

29,56 28,90 29,08 29,58 

7.  SFC- 
ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʪʢʠʭ 

ʚʦʣʦʢʦʥ, % 
3,72 5,47 3,11 1,35 

8.  SFI- 
ʀʥʜʝʢʩ ʢʦʨʦʪʢʠʭ 

ʚʦʣʦʢʦʥ 
10,62 11,12 11,07 10,30 

9.  UI- ʀʥʜʝʢʩ ʦʜʥʦʨʦʜʥʦʩʪʠ, % 83,91 83,94 83,54 85,50 

10.  ML- ʉʨʝʜʥʷʷ ʜʣʠʥʘ, ʤʤ 22,87 22,24 22,41 23,37 

11.  
STR 

Abs- 

ɸʙʩʦʣʶʪʥʘʷ ʫʜʝʣʴʥʘʷ 

ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ, 

cN/ʪʝʢʩ 

14,31 13,30 13,47 14,16 

12.  
HVI-

STR- 

ʋʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ, cN/ʪʝʢʩ 
29,45 28,42 28,60 29,32 

13.  

E 

max(EL

G) 

ʋʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ, 

% 
23,33 22,81 23,31 24,95 

14.  SL 2,5- 
2,5% ʟʘʞʠʤʥʘʷ ʜʣʠʥʘ 

ʚʦʣʦʢʦʥ 
26,98 26,22 26,63 27,39 

15.  UR- 
ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦ ʜʣʠʥʝ 

ʚʦʣʦʢʦʥ,% 
49,43 50,13 49,33 51,83 

16.  RD- 
ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʪʨʘʞʝʥʠʷ, % 
83,70 76,73 72,52 82,98 

17.  +b- ʉʪʝʧʝʥʴ ʞʝʣʪʠʟʥʳ 8,48 11,38 10,88 8,75 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2. 

1 2 3 4 5 6 7 

18.  CG- 

ʉʦʨʪ ʠ ʢʣʘʩʩ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ 

11-2 13-1 23-2 11-2 

19.  
Trash 

Area- 

ʇʣʦʱʘʜʴ ʩʦʨʥʳʭ 

ʧʨʠʤʝʩʝʡ 
0,26 0,30 0,31 0,16 

20.  
Trash 

Cnt- 
ʏʠʩʣʦ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ 61,17 82,00 90,67 26,67 

*ʋʪʚʝʨʞʜʝʥʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʣʦʧʢʘ ʚʦʣʦʢʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ. 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʩʝʣʝʢʮʠʦʥʥʳʡ ʩʦʨʪ ʆʥʢʦʨʛʦʥ 

ʦʙʣʘʜʘʝʪ ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʪʦʥʠʥʝ ʠ ʜʣʠʥʝ ʚʦʣʦʢʥʘ, ʘ ʠʤʝʥʥʦ 

ʤʠʢʨʦʥʝʡʨ ʥʠʞʝ ʥʘ 0,14-0,73, ʘ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʥʘ 0,46-0,66 ʤʤ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʩʦʨʪʘʤʠ ʚʦʣʦʢʥʘ. ʆʜʥʘʢʦ, ʟʘʩʦʨʸʥʥʦʩʪʴ, 

ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ Trash Area, ʫʩʪʫʧʘʝʪ ʩʝʣʝʢʮʠʦʥʥʦʤʫ ʩʦʨʪʫ ʉʫʣʪʦʥ. ʇʦ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʞʝʣʪʠʟʥʳ ʥʘʠʣʫʯʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʣʘʜʘʶʪ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʩʦʨʪʘ ʄʘʢʪʘʨʘʣ 4011 ʠ ʉ 4727. ʉʦʨʪʘ ʉʫʣʪʦʥ ʚʝʨʭʥʷʷ ʧʦʣʫʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʝ 1.3/32, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʝ 

35 ʢʦʜʘ. ʇʦʥʠʞʝʥʥʘʷ ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʤʠʢʨʦʥʝʡʨ 4,54 ʥʝ ʚʭʦʜʠʪ ʚ ʙʘʟʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ (ʙʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ 3,9 - 4,5) ʯʪʦ ʩʥʠʞʘʝʪ ʮʝʥʫ ʥʘ ʙʠʨʞʝ ʭʣʦʧʢʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʘ ʟʥʘʯʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʢʦʨʦʪʢʠʭ 

ʚʦʣʦʢʦʥ ʩʘʤʳʡ ʥʠʟʢʠʡ. 

ʉʦʨʪʘ ʆʥʢʦʨʛʦʥ ʚʝʨʭʥʷʷ ʧʦʣʫʩʨʝʜʥʷʷ ʜʣʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʪʘʧʝʣʴʥʦʡ 

ʜʣʠʥʝ 1.1/16, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʝ 34 ʢʦʜʫ. ʇʦʥʠʞʝʥʥʘʷ 

ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʤʠʢʨʦʥʝʡʨ - 4,28, ʦʪʣʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʯʪʦ ʚʭʦʜʠʪ ʚ 

ʙʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ (ʙʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ 3,9-4,5). 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʠʤʝʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ʉʦʨʪ C 4727 ʦʙʣʘʜʘʝʪ ʚʝʨʭʥʝʡ 

ʧʦʣʫʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʝ 1.1/16, ʯʪʦ 

ʩʦʚʧʘʜʘʝʪ ʩʦ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʦʡ ʧʦ 34 ʢʦʜʫ. ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʤʠʢʨʦʥʝʡʨ 5,01 ʥʝ ʚʭʦʜʠʪ ʚ ʙʘʟʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʮʝʥʫ ʥʘ ʙʠʨʞʝ ʭʣʦʧʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʠʤʝʝʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. ʉʦʨʪʘ 

ʄʘʢʪʘʨʘʣ - 4011 ʚʝʨʭʥʷʷ ʧʦʣʫʩʨʝʜʥʷʷ ʜʣʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʝ 

1.1/16, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʪʘʧʝʣʴʥʦʡ ʜʣʠʥʝ 34 ʢʦʜʫ. ʇʦʥʠʞʝʥʥʘʷ ʣʠʥʝʡʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, ʤʠʢʨʦʥʝʡʨ - 4,42, ʛʨʘʥʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʯʪʦ ʚʭʦʜʠʪ ʚ ʙʘʟʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʠʤʝʝʪ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ. 

ɺʳʰʝ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʩʦʨʪʘ ʭʣʦʧʢʘ ʚʦʣʦʢʥʘ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ 
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ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʢʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʠʟ 

ʥʠʭ ʧʨʷʞʠ, ʚ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʊʆʆ çAzala 

Textileè ʙʳʣʘ ʚʳʨʘʙʦʪʘʥʘ ʧʨʷʞʘ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʚʦʣʦʢʥʘ, 

ʤʠʢʨʦʥʝʡʨ ʠ ʜʨʫʛʠʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʥʜʝʢʩʘ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʣʦʢʥʘ ʜʣʷ ʧʨʷʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʥʠʞʝ 

ʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʝ [185] (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 5): 

 

SCI = ï414,67 + 2,9Str ī 9,32Mic + 49,17UHML + 4,74UI + 0,65Rd + 

0,36(+b) 

 

ʅʘʠʣʫʯʰʠʤ ʟʥʘʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʣʦʢʥʘ ʜʣʷ ʧʨʷʜʝʥʠʷ 

ʦʙʣʘʜʘʝʪ ʦʙʨʘʟʝʮ ˉ4, ʭʦʪʷ ʧʦ ʪʦʥʠʥʝ ʩʘʤʳʡ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ ʦʙʨʘʟʮʘ ˉ1.  

ɽʩʣʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ɸ.1, ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʠʥʜʝʢʩ 

ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʤʝʥʴʰʝ ʚ ʦʙʨʘʟʮʝ ˉ4, ʯʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʷʝʪ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ. ʊʘʢ ʢʘʢ, ʢʦʨʦʪʢʠʝ ʚʦʣʦʢʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ ʥʝʨʦʚʥʦʪʝ. 

 

 
 

1-ʆʥʢʦʨʛʦʥ. 2- ʉ 4727. 3- ʄʘʢʪʘʨʘʣ 4011. 4- ʉʫʣʪʦʥ  

 

ʈʠʩʫʥʦʢ 5 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʷʜʦʤʦʩʪʠ ʚʦʣʦʢʦʥ ʦʪ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʩʦʨʪʘ ʭʣʦʧʢʘ.  

 

ɺ ʦʙʨʘʟʮʝ ˉ4 ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʤʝʥʴʰʝ ʚ 2,5-3 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʦʤ ˉ1. ʊʦʥʠʥʘ ʚʦʣʦʢʥʘ ï ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ 

ʝʛʦ ʧʨʷʜʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʯʥʦʩʪʴ ʙʫʜʫʱʝʡ ʧʨʷʞʠ, ʯʪʦ ʥʘʧʨʷʤʫʶ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʢʦʥʝʯʥʦʡ ʪʢʘʥʠ. ɺʦʣʦʢʥʦ, ʦʙʣʘʜʘʶʱʝʝ ʥʠʟʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ʪʦʥʠʥʳ (ʤʠʢʨʦʥʝʡʨʘ) ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʦʢʦʥ 

ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ 

ʧʦ ʧʨʦʯʥʦʩʪʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 6).  
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1-ʆʥʢʦʨʛʦʥ. 2- ʉ 4727. 3- ʄʘʢʪʘʨʘʣ 4011. 4- ʉʫʣʪʦʥ  

 

ʈʠʩʫʥʦʢ 6 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʷʞʠ ʦʪ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʩʦʨʪʘ ʭʣʦʧʢʘ.  

 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʣʦʢʦʥ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ ʦʧʨʝʜʝʣʝʥʦ ʧʦ 

ʬʦʨʤʫʣʝ: 

 

ὲ  
υσρυ

ὓὭὧ Ͻπȟσυτ ϽὔὩ
 

 

(1) 

 

ʛʜʝ: Ne  ʘʥʛʣʠʡʩʢʠʡ ʥʦʤʝʨ ʧʨʷʞʠ;  

5315  ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʥʦʤʝʨʦʚ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ ʪʦʥʠʥʘ ʚʦʣʦʢʦʥ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʣʦʢʦʥ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʯʠʩʣʘ ʚʦʣʦʢʦʥ, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʦʥʠʥʳ ʚ ʧʨʝʜʝʣʘʭ 4,28 - 5,01 Mic 

ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ ʩ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʧʨʝʜʝʣʘʭ 18,4 - 18,8 

ʪʝʢʩ ʩʦʩʪʘʚʣʷʝʪ ʚ ʜʠʘʧʘʟʦʥʝ 159-191, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʧʨʷʞʠ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʘ ˉ4, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʦʢʦʥ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʷʞʠ ʤʝʥʴʰʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʨʘʟʮʦʚ ʩ ʥʦʤʝʨʘʤʠ 1 ʠ 3 ʥʘ 

14 ʠ 6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʜʝʩʴ ʚʝʨʦʷʪʥʦ ʩʳʛʨʘʣʘ ʨʦʣʴ ʠ ʯʠʩʣʦ ʢʨʫʪʢʠ ʧʨʷʞʠ, ʘ 

ʪʘʢʞʝ ʠʥʜʝʢʩ ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʦʣʦʢʦʥ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʦʣʦʢʥʘ ʩ ʥʠʟʢʠʤ 

ʠʥʜʝʢʩʦʤ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ, 

ʧʨʦʚʦʮʠʨʫʶʱʠʡ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʷʞʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ ɸ.1-ɸ.4 ʧʦʢʘʟʳʚʘʶʪ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʦʣʦʢʦʥ 

ʦʙʨʘʟʮʘ ʆʥʢʦʨʛʦʥ, ʥʝʞʝʣʠ ʦʙʨʘʟʮʘ ʉʫʣʪʘʥ ʥʘ 1,9%, ʘ ʦʙʨʘʟʮʘ ʄʘʢʪʘʨʘʣ 401 ʥʘ 

2,3%. ʊʘʢʞʝ ʟʘʩʦʨʝʥʥʦʩʪʴ ʚʦʣʦʢʥʘ ʪʦʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʛʨʫʧʧʦʚʳʭ 

ʩʜʚʠʛʦʚ ʚʦʣʦʢʦʥ ʚ ʚʳʪʷʞʥʳʭ ʧʨʠʙʦʨʘʭ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʦʚʥʦʪʝ ʧʨʷʞʠ 
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ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʷʞʠ ʠʟ ʵʪʠʭ 

ʚʦʣʦʢʦʥ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʦʥ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʠʭ ʧʨʷʜʠʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ. ʊʘʢ ʢʘʢ, ʠʟ-ʟʘ ʢʦʨʨʝʣʷʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʣʦʢʦʥ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʫʣʘʚʣʠʚʘʪʴ ʩʪʝʧʝʥʴ 

ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʥʘ ʦʮʝʥʢʫ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʠʩʩʣʝʜʦʚʘʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʣʦʢʦʥ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ 

ʧʨʠʥʷʪʳ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ ʧʦ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʦ ʢʨʫʪʢʝ, ʘ 

ʪʘʢʞʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ ʠʣʠ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʂ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʫʜʝʣʴʥʫʶ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ, ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʥʝʨʦʚʥʦʪʫ ʧʦ ʨʘʟʨʳʚʥʦʡ 

ʥʘʛʨʫʟʢʝ, ʫʜʣʠʥʝʥʠʶ ʧʨʠ ʨʘʟʨʳʚʝ, ʠ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʥʝʨʦʚʥʦʪʫ ʧʦ ʫʜʣʠʥʝʥʠʶ 

(ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʷʞʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʩʦʨʪʘ ʚʦʣʦʢʥʘ 

ʆʥʢʦʨʛʦʥ ʉ 4727 
ʄʘʢʪʘʨʘʣ 

4011 
ʉʫʣʪʦʥ 

ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʷʞʠ, 

ʪʝʢʩ 
18,8 18,6 18,9 18,4 

ʂʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ 

ʧʦ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ, % 
2,8 3,0 3,2 2,1 

ʏʠʩʣʦ ʢʨʫʯʝʥʠʡ ʥʘ 1 ʤʝʪʨ 761,1 745,1 748,9 785,2 

ʂʚʘʜʨʘʪʠʯʥʘʷ ʥʝʨʦʚʥʦʪʘ ʧʦ  

ʢʨʫʪʢʝ, % 
3,9 4,9 5,8 2,5 

ʈʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʷʞʠ, 

ʩʅ 
211,12 173,17 171,80 234,42 

ʋʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʧʨʷʞʠ, ʩʅ/ʪʝʢʩ 
11,23 9,31 9,09 12,74 

ʂʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ 

ʧʦ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ, % 
9,95 9,12 9,91 8,10 

ʈʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ, % 5,60 5,55 5,50 6,01 

ʂʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ 

ʧʦ ʫʜʣʠʥʝʥʠʶ, % 
7,82 9,86 10,25 5,42 

ʆʙʨʳʚʥʦʩʪʴ ʧʨʷʞʠ, 1000 

ʚʝʨ.ʯʘʩ  
56 77 73 63 

*ɿʘ ʟʘʩʦʨʝʥʥʦʩʪʴʶ ʧʨʠʥʷʪʦ Trash Area ï ʧʣʦʱʘʜʴ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ HVI 1000.  
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ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3, ʧʦʢʘʟʳʚʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʥʝʨʦʚʥʦʪʳ ʧʦ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʦ ʢʨʫʪʢʝ ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ. ʂʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ ʧʦ 

ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʷʞʠ ʩ ʯʠʩʣʦʤ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ 3,1 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʞʝʡ ʚʳʨʘʙʦʪʘʥʥʦʡ ʩ ʯʠʩʣʦʤ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ 1,6; 2,6 ʠ 3,0 ʥʘ 

34%, 12,5% ʠ 6,2%  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ ʧʦ ʢʨʫʪʢʝ - ʥʘ 

56,9; 32,7 ʠ 15,5%. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʥʝʨʦʚʥʦʪʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʷʞʠ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ 

ʚʳʨʘʙʦʪʘʥʥʳʭ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ 0,8% ʜʦ 26,7%, ʘ ʧʦ ʨʘʟʨʳʚʥʦʤʫ ʫʜʣʠʥʝʥʠʶ ʩ 2,7% ʜʦ 

8,5%. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʷʞʠ 

ʩʚʝʜʠʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʣʘʜʘʝʪ 

ʧʨʷʞʘ, ʚʳʨʘʙʦʪʘʥʥʘʷ ʠʟ ʦʙʨʘʟʮʦʚ ʧʦʜ ʥʦʤʝʨʘʤʠ 1 ʠ 4, ʦʥʠ ʙʦʣʝʝ ʧʨʦʯʥʳ, 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʫʜʣʠʥʝʥʠʝʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʚʝʯʘʝʪ ʟʘ ʩʥʠʞʝʥʠʝ 

ʦʙʨʳʚʥʦʩʪʠ ʧʨʷʞʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʷʜʝʥʠʷ. ʈʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ ʧʨʷʞʠ 

ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʦʙʨʘʟʮʦʚ ʆʥʢʦʨʛʦʥ ʠ ʉʫʣʪʦʥ ʚʳʰʝ ʯʝʤ ʠʟ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʩʦʨʪʦʚ ʉ4727 ʠ ʄʘʢʪʘʨʘʣ 4011 ʥʘ 0,8-1,78 ʠ 7,6-8,5%., ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʦʙʨʳʚʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʩ 77 ʠ 73 ʥʘ 56 ʠ 63 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʝʨʦʚʥʦʪʳ ʧʨʷʞʠ ʧʦ ʧʨʦʯʥʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʝʙʦʣʴʰʦʝ ʧʦʚʳʰʝʥʠʝ ʥʝʨʦʚʥʦʪʳ ʪʝʢʩʪʠʣʴʥʳʭ ʧʦʣʦʪʝʥ ʧʦ 

ʧʨʦʯʥʦʩʪʠ, ʫʜʣʠʥʝʥʠʶ ʠ ʜʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʢʨʘʰʝʥʥʳʭ 

ʪʢʘʥʝʡ ʠ ʧʦʣʦʪʥʘ. ʆʙʩʫʞʜʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʳʙʠʨʘʷ 

ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ 

ʧʨʷʜʠʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʦʙʨʳʚʥʦʩʪʠ ʥʘ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥʘʭ, 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ. ʇʨʦʯʥʦʩʪʴ ʧʨʷʞʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʢʘʯʝʩʪʚʦʤ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʚʦʣʦʢʥʘ. ʊʘʢʠʝ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʜʣʠʥʘ, 

ʪʦʥʢʦʩʪʴ, ʦʜʥʦʨʦʜʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ 

ʥʘ ʢʦʥʝʯʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ. ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʝ ʘʥʘʣʠʟʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, 

ʧʨʦʚʝʜʝʥʠʝʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʩʚʦʡʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʷʞʠ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚʦʣʦʢʦʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʥʫʞʥʦ ʧʦʜʙʠʨʘʪʴ ʩʳʨʴʝ, ʦʙʣʘʜʘʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʢʨʫʪʢʘ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʫʜʝʣʴʥʘʷ 

ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʷʞʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ. ʆʜʥʘʢʦ ʚ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʫʜʝʣʴʥʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʥʝʨʦʚʥʦʪʝ.  ɺ ʩʚʷʟʠ, ʩ 

ʯʝʤ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʜʝʣʴʥʦʡ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʥʝʨʦʚʥʦʪʳ ʧʦ ʫʜʣʠʥʝʥʠʶ ʧʨʷʞʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʢʩʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʷʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʙʨʘʥʳ ʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʣʠ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʦʡʩʪʚʘ 
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ʧʨʷʞʠ ʧʦ ʦʜʥʦʬʘʢʪʦʨʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʪʦʥʠʥʘ ʠ ʜʣʠʥʘ 

ʚʦʣʦʢʥʘ, ʟʘʩʦʨʝʥʥʦʩʪʴ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ. (ʩʤ. ʩʪʨ. 89, Ä5.2.) .  

 

ɺʓɺʆɼ: 

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʝ ʩʦʨʪʘ 

ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʠ ʫʟʙʝʢʩʢʦʛʦ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʢʘʯʝʩʪʚʦ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ ʠ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʝʛʦ ʧʨʷʞʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ: 

ʧʨʦʯʥʦʩʪʴ ʚʦʣʦʢʥʘ, ʤʠʢʨʦʥʝʡʨ ʠ ʜʨʫʛʠʝ. ʉʦʨʥʳʝ ʧʨʠʤʝʩʠ ʪʦʞʝ ʦʢʘʟʳʚʘʶʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʷʞʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʠ ʩʚʦʡʩʪʚʘʤʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʷʞʠ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʜʝʣʴʥʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʷʞʠ, 

ʢʦʪʦʨʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʫʯʠʪʳʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʠʩʪʝʤʦʡ HVI. ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʨʝʛʨʝʩʩʠʠ 

ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʦ ʧʨʷʞʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ ʠʣʠ 

ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ  
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3 ʈɸʉʐʀʈɽʅʀɽ ɸʉʉʆʈʊʀʄɽʅʊʅʓʍ ɺʆɿʄʆɾʅʆʉʊɽʁ 

ɺʓʈɸɹʆʊʂʀ ʍʃʆʇʏɸʊʆɹʋʄɸɾʅʓʍ ʆɼɽɾʅʓʍ ʊʂɸʅɽʁ ʀ 

ʇʆʃʆʊʅɸ ʉ ɿɸɼɸʅʅʓʄʀ ʉɺʆʁʉʊɺɸʄʀ 

 

3.1  ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ, 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʷʜʝʥʠʷ 

 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʠʢʦʪʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʉʅɻ, ʦʩʦʙʝʥʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʟʘʩʪʘʚʣʷʝʪ 

ʪʝʢʩʪʠʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʧʦ-ʜʨʫʛʦʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʷʞʠ, ʚʳʨʘʙʦʪʘʥʥʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʩ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʘʪʴ 

ʧʨʷʞʝ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʪʴ ʪʨʠʢʦʪʘʞʥʳʝ ʧʦʣʦʪʥʘ ʩ 

ʥʫʞʥʳʤʠ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʧʝʨʝʧʣʝʪʝʥʠʡ, ʢʦʪʦʨʳʤʠ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʨʠʢʦʪʘʞʥʳʝ ʧʦʣʦʪʥʘ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ 

ʪʨʠʢʦʪʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  ɺʝʜʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʷʟʘʥʠʝ ʪʨʠʢʦʪʘʞʘ ʧʨʷʞʝʡ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʥʦʤʝʨʘ, ʥʦ ʨʘʟʣʠʯʥʳʤʠ ʧʝʨʝʧʣʝʪʝʥʠʷʤʠ ʜʘʶʪ ʩʦʚʝʨʰʝʥʥʦ 

ʜʨʫʛʦʡ ʚʠʜ ʠ ʵʢʩʧʣʫʘʪʘʮʠʪʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʳʤ ʠʟʜʝʣʠʷʤ. [186]. 

ʇʦʤʠʤʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ ʜʞʝʨʩʠ ʠ ʣʘʩʪʠʯʥʦʝ ʪʨʠʢʦʪʘʞʥʳʝ ʧʦʣʦʪʥʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠ ʥʝʦʙʳʯʘʡʥʦ ʢʨʘʩʠʚʳʝ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ. 

ʄʳ ʤʦʞʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʦʪʥʘ, ʠʩʧʦʣʴʟʫʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʷʜʝʥʠʷ ʠ ʧʨʠʤʝʥʷʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʣʠ ʜʨʫʛʠʝ 

ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ [187]. 

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʦʜʥʦʩʣʦʡʥʳʝ ʪʨʠʢʦʪʘʞʥʳʝ 

ʧʦʣʦʪʥʘ ʠʟ ʩʨʝʜʥʠʭ ʥʦʤʝʨʦʚ ʜʣʷ ʢʘʨʜʥʦʡ ʧʨʷʞʠ; ʠʟ ʚʳʩʦʢʠʭ ʥʦʤʝʨʦʚ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʥʝʚʤʦʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʷʞʠ. ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʪʨʠʢʦʪʘʞʥʳʭ 

ʧʦʣʦʪʝʥ ʩ ʨʘʟʣʠʯʥʳʤ ʥʦʤʝʨʦʤ ʧʨʷʞʠ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʨʷʞʘ ʩʨʝʜʥʝʡ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʦʩʥʦʚʦʚʷʟʘʥʥʦʝ ʧʝʨʝʧʣʝʪʝʥʠʝ 

ʙʳʣʠ ʚʳʴʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ [188]. ʈʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʪʝʩʪʦʚ, ʧʦʟʚʦʣʠʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʚʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ: ʚʥʝʰʥʠʡ ʚʠʜ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, 

ʜʨʘʧʠʨʫʝʤʦʩʪʴ, ʧʠʣʣʠʥʛ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ [189]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʛʨʝʙʝʥʥʘʷ ʧʨʷʞʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʪʦʥʢʦʡ ʧʨʷʞʠ 

ʚʳʩʦʢʠʭ ʥʦʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʡ ʙʝʟʫʧʨʝʯʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, 

ʪʦʥʠʥʫ, ʨʦʚʥʦʩʪʴ ʠ ʵʪʦ ʧʨʠ ʪʦʤ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʛʨʝʙʝʥʥʦʡ ʧʨʷʞʠ ʥʘ ʧʦʨʷʜʦʢ 

ʚʳʰʝ, ʯʝʤ ʧʨʦʯʥʦʩʪʴ ʢʘʨʜʥʦʡ ʧʨʷʞʠ [190]. 

ʂʘʨʜʥʘʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʪʨʠʢʦʪʘʞʥʘʷ ʧʨʷʞʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʙʦʣʝʝ 

ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʘʯʝʩʪʚʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʝʙʝʥʥʦʡ ʪʦʞʝ ʠʤʝʝʪ 

ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʝ ʢʘʢ ʤʷʛʢʦʩʪʴ ʠ ʧʫʰʠʩʪʦʩʪʴ [191], ʙʦʣʝʝ 

ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʘ ʛʣʘʚʥʦʝ ʪʘʢ ʢʘʢ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʚʳʨʘʱʠʚʘʝʪʩʷ 

ʭʣʦʧʯʘʪʥʠʢ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʨʪʦʚ ʪʦ ʤʳ ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʫʝʤ ʢʘʨʜʥʫʶ ʧʨʷʞʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʨʠʢʦʪʘʞʥʳʭ ʧʦʣʦʪʝʥ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʧʨʷʜʝʥʠʷ ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ, ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʧʝʨʝʧʣʝʪʝʥʠʷ, ʚʩʝ ʚʤʝʩʪʝ ʚʟʷʪʦʝ 

ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʦʞʠʜʘʝʤʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʦʪʝʥ ʠ ʩʥʠʟʠʪʴ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 

 

3.2 ʉʳʨʴʝ ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʢʘʥʝʡ ʦʜʝʞʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

 

3.2.1 ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʰʣʠʭʪʦʚʘʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ ʚ ʪʢʘʯʝʩʪʚʝ 

 

ʅʠʪʠ ʦʩʥʦʚʳ ʧʝʨʝʜ ʪʢʘʯʝʩʪʚʦʤ ʰʣʠʭʪʫʶʪʩʷ. ʅʘʥʝʩʝʥʠʝ ʥʘ ʧʨʷʞʫ 

ʧʦʢʨʳʪʠʷ, ʟʘʱʠʱʘʶʱʝʛʦ ʝʝ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʟʨʫʰʘʶʱʠʭ 

ʥʘʛʨʫʟʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʪʢʘʯʝʩʪʚʘ, ʥʘʟʳʚʘʝʪʩʷ ʰʣʠʭʪʦʚʘʥʠʝʤ. ʇʨʠ 

ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ ʠʣʠ ʧʦʚʳʰʘʶʪʩʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ ʧʨʷʞʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʮʝʩʩʫ ʰʣʠʭʪʦʚʘʥʠʷ ʨʝʟʢʦ ʧʦʚʳʩʠʣʠʩʴ. ʅʘ 

ʧʝʨʝʨʘʙʦʪʢʫ ʦʩʥʦʚʳ ʚ ʧʨʦʮʝʩʩʝ ʪʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʪʝʨʤʠʥ çʧʨʠʢʣʝʡ 

ʜʣʷ ʣʫʯʰʝʛʦ ʪʢʘʯʝʩʪʚʘè ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʶʪ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʰʣʠʭʪʳ ʥʘ ʦʩʥʦʚʫ. ɺʣʠʷʥʠʝ ʥʘ ʧʝʨʝʧʣʝʪʝʥʠʝ ʪʢʘʥʠ ʦʯʝʚʠʜʥʦ. 

ʇʦʤʠʤʦ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʠʧ ʪʢʘʮʢʦʛʦ ʩʪʘʥʢʘ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʤʥʦʛʦʧʦʣʦʪʝʥʥʦʤ ʪʢʘʯʝʩʪʚʝ ʧʨʷʞʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʭʦʨʦʰʦ ʦʰʣʠʭʪʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʠ ʥʘʥʝʩʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʥʦ ʠ ʢʘʞʜʘʷ ʥʠʪʴ ʦʩʥʦʚʳ ʜʦʣʞʥʘ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʦʝ 

ʥʘʪʷʞʝʥʠʝ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʪʷʞʢʦʡ ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʢʦʥʪʨʦʣʝ ʧʨʦʮʝʩʩʘ 

ʰʣʠʭʪʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ ʚ ʪʢʘʯʝʩʪʚʝ. 

ʇʦʩʣʝ ʰʣʠʭʪʦʚʘʥʠʷ ʧʨʦʙʥʦʡ ʧʘʨʪʠʠ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʰʣʠʭʪʳ 

ʚ ʚʘʥʥʝ ʠ ʠʩʪʠʥʥʳʡ ʧʨʠʢʣʝʡ. ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ ʚ 

ʪʢʘʯʝʩʪʚʝ ʦʧʳʪʳ ʧʦʚʪʦʨʷʶʪʩʷ ʧʨʠ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʅʝʣʴʟʷ ʙʝʟ ʧʨʦʚʝʨʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʮʝʧʪʳ ʰʣʠʭʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʭʦʞʠʭ ʫʩʣʦʚʠʷʭ. ʅʘʧʨʠʤʝʨ, ʧʨʷʞʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʣʠʥʝʡʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʧʦ-ʨʘʟʥʦʤʫ ʚʧʠʪʳʚʘʝʪ ʰʣʠʭʪʫ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʧʦʛʨʫʞʝʥʠʷ ʧʨʷʞʠ ʚ ʚʘʥʥʫ, ʘ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʩʤʝʰʠʚʘʥʠʷ, ʮʠʨʢʫʣʷʮʠʠ ʠ 

ʥʘʛʨʝʚʘʥʠʷ ʰʣʠʭʪʳ ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʪʴ ʥʘ ʚʷʟʢʦʩʪʴ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʰʣʠʭʪʳ. ʅʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʮʝʧʪʳ ʰʣʠʭʪʳ ʜʣʷ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ, ʰʪʘʧʝʣʴʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ ʧʨʷʞʠ ʙʝʟ ʫʢʘʟʘʥʠʷ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ, ʪʠʧʘ ʪʢʘʮʢʠʭ ʩʪʘʥʢʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʰʣʠʭʪʦʚʘʥʠʷ [70].  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʩʢʦʣʴʢʦ ʣʝʛʯʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ 

ʧʨʦʮʝʩʩʘ  ʰʣʠʭʪʦʚʘʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʰʣʠʭʪʳ ʚ ʚʘʥʥʝ [192] 

ɺ ʰʣʠʭʪʦʚʘʥʠʝ ʝʩʪʴ ʧʦʥʷʪʠʝ ʚʝʣʠʯʠʥʘ ʧʨʠʢʣʝʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʰʣʠʭʪʳ, ʢʦʪʦʨʳʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʢʣʝʷ ʠ ʧʝʨʝʢʣʝʝʥʥʳʝ ʦʩʥʦʚʳ. ʄʘʩʩʘ ʥʘʚʦʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʢʦʨʝʢʪʠʨʦʚʘʥʥʘ ʩ ʫʯʝʪʦʤ ʠʩʪʠʥʥʦʛʦ ʧʨʠʢʣʝʷ 10% ʠ ʧʨʝʚʳʰʝʥʠʷ ʤʘʩʩʳ ʧʨʷʞʠ 

ʚ ʧʘʨʪʠʠ ʩʥʦʚʘʣʴʥʳʭ ʚʘʣʦʚ ʥʘ 1,47 %. ʕʪʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʜʣʷ 

ʦʩʥʦʚ ʩ ʥʠʟʢʠʤ ʧʨʠʢʣʝʝʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʦʨʩʦʚʳʭ ʦʩʥʦʚ, ʫ ʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥʘ 

ʠʩʪʠʥʥʦʛʦ ʧʨʠʢʣʝʷ 2,5% ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʨʝʚʳʰʝʥʠʶ ʤʘʩʩʳ ʧʨʷʞʠ ʚ ʧʘʨʪʠʠ 

ʩʥʦʚʘʣʴʥʳʭ ʚʘʣʦʚ. ɽʱʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʥʘ ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʧʨʠʢʣʝʡ ʷʚʣʷʝʪʩʷ 
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ʦʙʨʳʚʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʥʠʪʝʡ ʚ ʪʢʘʯʝʩʪʚʝ [193], ʵʪʦʪ ʬʘʢʪ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʫʭʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʧʫʰʠʩʪʦʡ 

ʧʥʝʚʤʦʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʷʞʠ ʤʳ ʥʘʙʣʶʜʘʝʤ ʚʳʩʦʢʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʩʣʝ 

ʦʪʞʠʤʘ. ʇʦʵʪʦʤʫ ʥʘʜʦ ʟʥʘʪʴ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʷʟʢʦʩʪʠ 

ʰʣʠʭʪʳ[70]. ɺʣʘʞʥʦʩʪʴ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʦʩʥʦʚʳ ʠʟʤʝʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʜʘʪʯʠʢʘ. ʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʟʘʜʘʥʥʳʤ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʩʥʦʚʳ. ʏʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ ʠ ʚʝʣʠʯʠʥʘ 

ʢʦʨʨʝʢʮʠʠ ʜʦʣʞʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ. ʋʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʦʩʥʦʚʳ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʘ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʰʣʠʭʪʦʚʘʣʴʥʦʡ 

ʤʘʰʠʥʳ. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʢʦʪʦʨʦʝ ʟʘʧʘʟʜʳʚʘʥʠʝ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʦʩʥʦʚʳ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʤʦʤʝʥʪʥʦʤ ʦʩʪʘʥʦʚʝ ʤʘʰʠʥʳ.  

ʈʘʥʴʰʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʮʝʧʪʘ ʰʣʠʭʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʠʱʝʚʳʝ 

ʜʦʙʘʚʢʠ, ʪʘʢʠʝ ʢʘʢ ʢʨʘʭʤʘʣ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʤʦʞʥʦ ʙʳʣʦ 

ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʧʨʦʙʣʝʤʦʡ, ʪʦʛʦ ʯʪʦ ʢʨʘʭʤʘʣ ʟʘʙʠʚʘʝʪ ʤʝʤʙʨʘʥʳ [194]. 

ʐʣʠʭʪʦʚʘʣʴʥʳʝ ʤʘʰʠʥʳ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʚʠʜʦʚ 

ʧʨʠʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʪʢʘʮʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʠʠ 

ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ 

ʠ ʚ ʥʠʭ. ʐʣʠʭʪʦʚʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʝʩʤʦʪʨʷ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʢʘʮʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʪʘʝʪʩʷ ʚʩʝ ʝʱʝ ʩʠʣʴʥʦ ʟʘʚʠʩʷʱʠʤ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʰʣʠʭʪʦʚʘʥʠʷ 

[195]. ɽʩʣʠ ʧʝʨʝʯʠʩʣʠʪʴ, ʪʦ ʵʪʦ: ʧʣʦʪʥʦʩʪʴ ʧʦʣʦʪʥʘ ʦʩʥʦʚʳ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ 

ʰʣʠʭʪʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʳ, ʚʷʟʢʦʩʪʴ ʰʣʠʭʪʳ, ʫʩʣʦʚʠʷ ʦʪʞʠʤʘ.  

ʇʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʩʘ ʫʞʝ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʠ ʦʜʥʦ ʠʟ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʷʞʠ ʥʝ ʫʭʫʜʰʠʪʴʩʷ ʧʨʠ ʧʨʦʧʠʪʳʚʘʥʠʠ, ʩʫʰʢʝ, 

ʨʘʟʜʝʣʝʥʠʠ ʠ ʥʘʤʘʪʳʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʥʠʪʝʡ ʥʘ ʥʘʚʦʡ. ɻʨʝʙʝʥʥʘʷ ʧʨʷʞʘ ʭʫʞʝ 

ʚʧʠʪʳʚʘʝʪ ʚʣʘʛʫ, ʯʝʤ ʧʨʷʞʘ ʧʥʝʚʤʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʧʨʷʜʝʥʠʷ ʪʦʡ ʞʝ 

ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ.  ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʧʨʷʞʝ ʧʦʩʣʝ ʦʪʞʠʤʘ ʩ ʚʳʩʦʢʠʤ 

ʜʘʚʣʝʥʠʝʤ ʩʪʦʣʴ ʤʘʣʦ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʫʰʢʘ ʚ 

ʢʦʥʚʝʢʪʠʚʥʦʤ ʩʫʰʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʜʦ ʢʦʥʪʘʢʪʘ ʩ ʧʝʨʚʳʤ ʩʫʰʠʣʴʥʳʤ 

ʙʘʨʘʙʘʥʦʤ. ʕʪʦ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ ʨʘʟʜʝʣʴʥʦʡ ʩʫʰʢʠ ʯʘʩʪʝʡ 

ʧʦʣʦʪʥʘ ʦʩʥʦʚʳ [196]. ʆʧʳʪ ʨʘʙʦʪʳ ʥʘ ʤʘʰʠʥʘʭ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦʣʦʪʥʘ 

ʦʩʥʦʚʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʠ ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ ʦʪʞʠʤʥʳʭ ʚʘʣʦʚ ʠ 

ʧʨʦʢʣʝʠʚʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ, ʜʦʧʦʣʥʝʥʥʳʭ ʝʱʝ ʦʜʥʠʤ ʧʨʦʢʣʝʠʚʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʩ ʦʜʥʦʡ ʦʪʞʠʤʥʦʡ ʧʘʨʦʡ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʨʷʞʠ ʠ ʚ ʝʝ ʚʥʝʰʥʝʤ ʚʠʜʝ ʥʝ ʧʨʦʠʟʦʰʣʦ.  

ɺʳʙʦʨ ʨʝʮʝʧʪʘ ʰʣʠʭʪʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ 

ʨʷʜʘ ʫʩʣʦʚʠʡ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʪʦ, ʯʪʦ ʦʥʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʦʙʨʳʚʥʦʩʪʴ ʚ ʪʢʘʯʝʩʪʚʝ, ʪʘʢʞʝ 

ʤʠʥʠʤʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʚʳʜʝʣʷʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʧʳʣʠ. ɽʩʣʠ ʪʢʘʥʴ ʥʝ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʝ, ʪʦ ʰʣʠʭʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʟʨʘʯʥʦʡ, ʘ 

ʚʷʟʢʦʩʪʴ ʰʣʠʭʪʳ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ. ɸ ʝʱʝ ʦʜʥʠʤ ʫʩʣʦʚʠʝʤ 

ʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʟʥʘʯʝʥʠʝ ʧʨʠʢʣʝʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʧʣʦʪʥʳʭ ʪʢʘʥʝʡ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʟʘʧʘʩʥʳʭ ʜʝʪʘʣʝʡ ʠ ʫʚʝʣʠʯʠʪʴ 
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ʜʣʠʥʫ ʦʩʥʦʚʥʦʡ ʥʠʪʠ ʥʘ ʪʢʘʮʢʦʤ ʥʘʚʦʝ.    ʅʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʯʪʦʙʳ 

ʚʩʝ ʵʪʠ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʣʠʩʴ [197], ʦʜʥʘʢʦ ʩʜʝʣʘʪʴ ʵʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʏʪʦʙʳ ʦʙʦʩʥʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʨʝʮʝʧʪʘ ʰʣʠʭʪʳ ʠ ʧʦʩʪʨʦʠʪʴ 

ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʨʳʚʥʦʩʪʠ ʧʨʷʞʠ ʦʪ ʧʨʠʢʣʝʷ ʠ ʧʨʠʢʣʝʷ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʰʣʠʭʪʳ, ʥʝʦʙʭʦʜʠʤʳ ʪʳʩʷʯʠ ʩʪʘʥʢʦ-ʯʘʩʦʚ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʠʜ ʪʢʘʮʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʘʥʝʩʝʥʠʝ ʰʣʠʭʪʳ ʥʘ ʥʠʪʠ ʦʩʥʦʚʳ ʭʦʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʷʟʴ ʚʦʣʦʢʦʥ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ ʧʨʷʞʠ, ʦʜʥʘʢʦ ʫʭʫʜʰʘʝʪ ʝʝ 

ʛʠʙʢʦʩʪʴ ʠ ʨʘʩʪʷʞʠʤʦʩʪʴ.  

 

3.2.2 ɺʳʨʘʙʦʪʢʘ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʚʠʜʠʤ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʪʨʫʢʪʫʨʘʤ ʪʢʘʥʝʡ, ʥʝ ʚʚʦʜʷʪʩʷ ʥʦʚʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʳ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʚʳʧʫʩʢ ʪʢʘʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʘʯʝʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʘ, 

ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʉʪʨʫʢʪʫʨʘ ʪʢʘʥʠ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʳʨʴʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʠʜʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʢʘʮʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʪʢʘʥʠ ʤʦʛʫʪ ʙʳʪʴ: ʦʜʝʞʥʳʝ, ʙʳʪʦʚʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ. 

ʇʦ ʚʠʜʘʤ ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ ʙʳʚʘʶʪ: ʧʨʦʩʪʳʝ, ʚ ʢʦʪʦʨʳʭ ʫʟʦʨʳ ʥʘ 

ʪʢʘʥʷʭ ʧʦʣʫʯʝʥʳ ʛʣʘʚʥʳʤʠ ʧʝʨʝʧʣʝʪʝʥʠʷʤʠ (ʧʦʣʦʪʥʦ, ʩʘʨʞʘ, ʘʪʣʘʩ); 

ʤʝʣʢʦʫʟʦʨʯʘʪʳʝ, ʚ ʢʦʪʦʨʳʭ ʫʟʦʨʳ ʥʘ ʪʢʘʥʷʭ ʧʦʣʫʯʝʥʳ ʥʘ ʙʘʟʝ ʧʨʦʠʟʚʦʜʥʳʭ 

ʛʣʘʚʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ; ʩʣʦʞʥʳʝ, ʢʨʫʧʥʦʫʟʦʨʯʘʪʳʝ, ʚ 

ʢʦʪʦʨʳʭ ʫʟʦʨ ʥʘ ʪʢʘʥʷʭ ʦʙʨʘʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʘʩʩʦʨʪʠʤʝʥʪ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʦʜʝʞʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

(ʇʨʠʣʦʞʝʥʠʝ ɻ) [198]. ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ (ʇʨʠʣʦʞʝʥʠʝ ɻ) ʧʦʢʘʟʳʚʘʝʪ 

ʩʣʝʜʫʶʱʝʝ: ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʘʩʩʦʨʪʠʤʝʥʪʘ ïʩʦʩʪʘʚʣʷʶʪ ʦʜʝʞʥʳʝ ʪʢʘʥʠ, ʟʘʪʝʤ 

ʠʜʝʪ ʜʦʣʷ ʩʦʨʦʯʝʯʥʳʭ ʪʢʘʥʝʡ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʨʘʙʦʪʘʥʳ 

ʧʦʣʦʪʥʷʥʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ 83 % [199].  

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʪʢʘʥʠ 

ʙʳʣ ʚʳʙʨʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ ʩ ʨʝʣʴʝʬʥʳʤʠ 

ʨʠʩʫʥʢʘʤʠ. (ʇʨʠʣʦʞʝʥʠʝ ɼ) ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʊʆʆ çAzala 

Textileè ʙʳʣʠ ʚʳʨʘʙʦʪʘʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ 

ʦʜʝʞʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʝʨʝʧʣʝʪʝʥʠʷʤʠ (ʇʨʠʣʦʞʝʥʠʝ ɼ). ɺ 

ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʟʘʧʨʘʚʢʘ ʩʪʘʥʢʦʚ, ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʧʨʷʞʘ. 

ʉʦʯʝʪʘʥʠʝ ʚ ʦʜʝʞʥʳʭ ʪʢʘʥʷʭ ʩ ʨʘʟʣʠʯʥʦʡ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʧʝʨʝʧʣʝʪʝʥʠʷ ʦʙʨʘʟʫʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʵʬʬʝʢʪ.  
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ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʪʢʘʥʠ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʵʪʦ ʪʢʘʥʠ ʩ ʚʳʨʘʞʝʥʥʦʡ, ʚʳʧʫʢʣʦʡ ʬʘʢʪʫʨʦʡ. ʂ ʨʝʣʴʝʬʥʳʤ ʪʢʘʥʷʤ ʦʪʥʦʩʷʪʩʷ 

ʚʘʬʝʣʴʥʳʝ, ʜʠʘʛʦʥʘʣʝʚʳʝ ʠ ʨʫʙʯʠʢʦʚʳʝ. ʕʪʫ ʛʨʫʧʧʫ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ 3 

ʨʘʟʥʳʭ ʚʠʜʘ: 

ʚʘʬʝʣʴʥʦʝ ï ʧʦʣʫʯʘʝʪʩʷ ʩ ʫʟʦʨʦʤ, ʩʦʟʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʷʯʝʝʢ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʚʳʧʫʢʣʳʝ ʛʨʘʥʠ ʠ ʫʛʣʫʙʣʝʥʥʘʷ 

ʩʝʨʝʜʠʥʢʘ;  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʘʬʝʣʴʥʦʝ ʧʝʨʝʧʣʝʪʝʥʠʝ. ʉʪʝʧʝʥʴ 

ʨʝʣʴʝʬʥʦʩʪʠ ʫʟʦʨʘ ʚʘʬʝʣʴʥʦʛʦ ʨʠʩʫʥʢʘ ʟʘʚʠʩʠʪ ʦʪ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʠ ʫʪʦʯʥʳʭ ʥʠʪʝʡ, ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ ʧʦ ʦʩʥʦʚʝ ʠ ʫʪʢʫ ʠ ʙʘʟʦʚʦʛʦ 

ʧʝʨʝʧʣʝʪʝʥʠʷ. ʆʙʨʘʟʮʳ: ʆ-1, ʆ-5, ʆ-10 ʚʳʨʘʙʦʪʘʥʳ ʚʘʬʝʣʴʥʳʤ 

ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʥʘ ʙʘʟʝ ʩʘʨʞʝʚʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 4. 

ʆʙʨʘʟʮʳ: ʆ-2, ʆ-9 ʚʳʨʘʙʦʪʘʥʳ ʜʠʘʛʦʥʘʣʝʚʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʥʘ ʙʘʟʝ 

ʩʣʦʞʥʦʡ ʩʘʨʞʠ. 

ʆʙʨʘʟʮʳ: ʆ- 3, ʆ-7 ʚʳʨʘʙʦʪʘʥʳ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ 

ʥʘʩʪʠʣʦʤ.  

 

ʊʘʙʣʠʮʘ 4 - ʇʘʨʘʤʝʪʨʳ ʚʳʨʘʙʦʪʘʥʥʳʭ ʪʢʘʥʥʳʭ ʠʟʜʝʣʠʡ 

 ̄

ʆ
ʙ
ʨ
ʘ
ʟ
ʮ
ʳ
 
ʪ
ʢ
ʘ
ʥ
ʝ
ʡ

 

ʃʠʥʝʡʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʨʷʞʠ 

ʏʠʩʣʦ ʥʠʪʝʡ 

ʥʘ 10 ʩʤ 

ʪʢʘʥʠ 

ʋʨʘʙʦʪʢ

ʘ ʥʠʪʝʡ, 

% ʇʝʨʝʧʣʝʪʝ

ʥʠʝ 

ʇ
ʦ
ʚ
ʝ
ʨ
ʭ
.
 

ʧ
ʣ
ʦ
ʪ
ʥ
.
 

ʪ
ʢ
ʘ
ʥ
ʠ
,
 
ʛ
/
ʤ

2
 

ʊʦ ʊʫ ʈʦ ʈʫ ʘʦ ʘʫ 

1 2 3 4 5 6 7 8 9 10 

1 ʆ-1 15,4ʭ2 20 191 174 3,5 8,3 
ʄʝʣʢʦ-

ʫʟʦʨʯʘʪ 
108 

2 ʆ-2 15,4ʭ2 20 360 230 6,4 4,2 
ʄʝʣʢʦ-

ʫʟʦʨʯʘʪ. 
169 

3 ʆ-3 15,4ʭ2 20 429 225 7,9 3,9 
ʄʝʣʢʦ-

ʫʟʦʨʯʘʪ. 
151 

4 ʆ-4 15,4ʭ2 20 400 189 8,4 1,8 ʧʦʣʦʪʥʷʥʦʝ 144,9 

5 ʆ-5 15,4ʭ2 20 400 189 8,4 1,8 
ʤʝʣʢʦʫʟʦʨʯ

ʘʪʳʡ 
186,7 

6 ʆ-6 15,4ʭ2 20 191 174 7 6,5 ʧʦʣʦʪʥʷʥʦʝ 110 

7 ʆ-7 15,4ʭ2 20 279 170 9,1 3,5 
ʤʝʣʢʦʫʟʦʨʯ

ʘʪʳʡ 
174 

8 ʆ-8 15,4ʭ2 20 258 230 7 7 
ʤʝʣʢʦʫʟʦʨʯ

ʘʪʳʡ 
174 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4. 

1 2 3 4 5 6 7 8 9 10 

9 ʆ-9 15,4ʭ2 20 279 170 9,1 3,5 
ʤʝʣʢʦʫʟʦʨ

ʯʘʪʳʡ 
125 

10 ʆ-10 15,4ʭ2 20 248 213 6,7 7,1 
ʤʝʣʢʦʫʟʦʨ

ʯʘʪʳʡ 
143 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʵʪʘʧʘʤ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʚ ʧʨʦʜʫʢʮʠʶ, ʚʦʩʪʨʝʙʦʚʘʥʥʫʶ 

ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʩʳʨʴʝ - ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ - 

ʛʦʪʦʚʘʷ ʪʢʘʥʴ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [200]. ʆʜʥʘʢʦ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʚʳʨʘʙʦʪʢʘ ʪʢʘʥʝʡ ʩ ʟʘʜʘʥʥʳʤ ʥʘʙʦʨʦʤ ʢʦʤʧʣʝʢʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʷʝʪʩʷ 

ʢʨʘʡʥʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʘʢʪʠʢʫʝʪʩʷ, ʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʢʘʥʠ ʧʨʦʚʦʜʷʪ ʧʦ ʝʜʠʥʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ [201]. ʅʘʤʠ 

ʠʟʫʯʝʥ ʘʩʩʦʨʪʠʤʝʥʪ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʠ ʩʤʝʩʦʚʳʭ ʪʢʘʥʝʡ ʦʜʝʞʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ [198] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʘʩʩʦʨʪʠʤʝʥʪ ʦʜʝʞʥʦʡ ʪʢʘʥʠ ʚ ʦʩʥʦʚʥʦʤ ʧʝʩʪʨʠʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʩʚʳʰʝ 100 ʛ/ʤ2 ʠ ʚʳʨʘʙʦʪʢʘ ʪʢʘʥʠ ʧʦʣʦʪʥʷʥʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʧʨʝʚʘʣʠʨʫʝʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʝʨʝʧʣʝʪʝʥʠʷ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʩʷʪʴ ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʠʟ ʧʨʷʞʠ 100%-

ʥʦʛʦ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʙʳʣʠ ʩʦʪʢʘʥʳ ʩ ʨʘʟʣʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʣʦʪʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʥʦʛʦ ʚʠʜʘ ʪʢʘʮʢʠʭ 

ʧʝʨʝʧʣʝʪʝʥʠʡ, ʧʘʨʘʤʝʪʨʳ ʚʳʨʘʙʦʪʘʥʥʳʭ ʪʢʘʥʝʡ ʠ ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5 - ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ * 

 ̄ ʇʝʨʝʧʣʝʪʝʥʠʝ 

ʏʠʩʣʦ ʥʠʪʝʡ 

ʥʘ 10 ʩʤ 

ʪʢʘʥʠ 

ʋʨʘʙʦʪʢʘ 

ʥʠʪʝʡ, % 

ʇʦʚʝʨʭ-

ʥʦʩʪʥʘʷ 

ʧʣʦʪʥʦʩʪ

ʴ, ʛ/ʤ2 

ʊʦʣʱʠ

ʥʘ 

ʪʢʘʥʠ, 

ʤʤ ʈʦ ʈʫ ʘʦ ʘʫ 

1 2 3 4 5 6 7 8 

1 ɺʘʬʝʣʴʥʦʝ (ʩʘʨʞʘ 1/5) 191 174 3,5 8,3 108 1,72 

2 
ɼʠʦʛʘʥʘʣʝʚʘʷ 

(ʩʣʦʞʥʘʷ ʩʘʨʞʘ) 
360 230 6,4 4,2 169 0,85 

3 
ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ 

ʥʘʩʪʠʣʦʤ 
429 225 7,9 3,9 151 1,01 

4 ʇʦʣʦʪʥʷʥʦʝ 400 189 8,4 4,8 144,9 1,0 

5 
ɺʘʬʝʣʴʥʦʝ (ʫʩʠʣʝʥʥʦʡ 

ʩʘʨʞʠ) 
400 189 8,4 1,8 186,7 1,39 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5. 

1 2 3 4 5 6 7 8 

6 ʇʦʣʦʪʥʷʥʦʝ 191 174 7 6,5 110 1,16 

7 
ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ 

ʥʘʩʪʠʣʦʤ 
279 170 9,1 3,5 174 0,90 

8 ʋʩʠʣʝʥʥʘʷ ʩʘʨʞʘ 258 230 7 7 174 1,91 

9 
ɼʠʦʛʘʥʘʣʝʚʘʷ 

(ʫʩʠʣʝʥʥʘʷ ʩʘʨʞʘ) 
279 170 9,1 3,5 125 1,61 

10 
ɺʘʬʝʣʴʥʦʝ (ʩʣʦʞʥʘʷ 

ʩʘʨʞʘ) 
248 213 6,7 7,1 143 1,19 

ʇʨʠʤʝʯʘʥʠʝ: ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʷʞʠ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʧʦ ʦʩʥʦʚʝ 

15,4ʭ2 ʠ ʧʦ ʫʪʢʫ 20 

  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʧʣʦʪʥʦʩʪʴ 

ʥʠʪʝʡ ʚ 10 ʩʤ2 ʚ ʦʙʨʘʟʮʘʭ 2, 3 ʠ 4, 5 ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳ ʥʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʧʣʦʪʥʦʩʪʴ ʪʢʘʥʠ ʢʘʢ ʠʟʚʝʩʪʥʦ 

ʚʣʠʷʝʪ ʫʨʘʙʦʪʢʘ ʥʠʪʝʡ ʚ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʮʝʥʠʪʴ ʫʩʣʦʚʠʷ 

ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ ʥʘ ʩʪʘʥʢʝ. ʅʘ ʫʨʘʙʦʪʢʫ ʚʣʠʷʶʪ ʦʯʝʥʴ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ, ʵʪʦ ʠ 

ʚʳʙʦʨ ʩʳʨʴʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʥʝʯʥʦ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʘʚʢʠ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ 

ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ ʥʘ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ ʦʪʣʠʯʘʶʪʩʷ ʧʝʨʝʧʣʝʪʝʥʠʝʤ. ʊʢʘʥʴ, ʧʦʜ 

ʥʦʤʝʨʦʤ 2 ʚʳʨʘʙʦʪʘʥʘ ʜʠʘʛʦʥʘʣʝʚʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʥʘ ʙʘʟʝ ʩʣʦʞʥʦʡ ʩʘʨʞʠ, 

ʨʘʧʧʦʨʪ, ʢʦʪʦʨʳʡ ʨʘʚʝʥ ʧʦ ʦʩʥʦʚʝ Ro= 4 ʠ ʨʘʧʧʦʨʪ ʧʦ ʫʪʢʫ ʨʘʚʝʥ Ry= 12. ɻʜʝ 

ʯʠʩʣʦ ʧʝʨʝʢʨʳʪʠʡ ʧʦ ʦʩʥʦʚʝ ʩʦʩʪʦʠʪ ro =ry =12, ʆʙʨʘʟʝʮ 3 ʧʦʣʫʯʝʥ ʪʢʘʮʢʠʤ 

ʧʝʨʝʧʣʝʪʝʥʠʝʤ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘʩʪʠʣʦʤ, ʛʜʝ ʨʘʧʧʦʨʪ ʧʦ ʦʩʥʦʚʝ Ro= 4 ʠ 

ʨʘʧʧʦʨʪ ʧʦ ʫʪʢʫ ʨʘʚʝʥ Ry= 12. Ryro =12, ʧʦ ʫʪʢʫ ry =13.  

ʆʙʨʘʟʝʮ 4 ʚʳʨʘʙʦʪʘʥ ʧʦʣʦʪʥʷʥʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ, ʛʜʝ ʨʘʧʧʦʨʪ ʧʦ ʦʩʥʦʚʝ 

ʠ ʨʘʧʧʦʨʪ ʧʦ ʫʪʢʫ ʨʘʚʝʥ Ro=Ry=2, ʯʠʩʣʦ ʧʝʨʝʢʨʳʪʠʡ ʧʦ ʦʩʥʦʚʝ ʠ ʫʪʢʫ ro=ry=2. 

5-ʦʙʨʘʟʝʮ ʪʢʘʥʠ ʧʦʣʫʯʝʥ ʥʘ ʦʩʥʦʚʝ ʩʘʨʞʠ ʚʘʬʝʣʴʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ, ʛʜʝ 

ʨʘʧʧʦʨʪ ʧʦ ʦʩʥʦʚʝ ʠ ʫʪʢʫ Ro=Ry=10, ʯʠʩʣʦ ʧʝʨʝʢʨʳʪʠʡ ʧʦ ʦʩʥʦʚʝ ro =29, ʯʠʩʣʦ 

ʧʝʨʝʢʨʳʪʠʡ ʧʦ ʫʪʢʫ ry =27. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʢʘʢ ʥʘʧʦʣʥʝʥʠʝ 

ʪʢʘʥʠ ʚʦʣʦʢʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʪ.ʝ. ʦʪʥʦʰʝʥʠʝʤ ʬʘʢʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ.  

ʇʝʨʝʧʣʝʪʝʥʠʷ, ʩ ʥʘʠʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʧʝʨʝʢʨʳʪʠʡ ʠʤʝʶʪ ʙʦʣʴʰʫʶ 

ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʫʨʘʙʦʪʢʫ ʥʠʪʝʡ ʚ ʪʢʘʥʠ, ʢʦʪʦʨʦʝ ʧʦʚʣʠʷʣʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʧʣʦʪʥʦʩʪʴ ʪʢʘʥʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʘ 5 ʚʳʰʝ 9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʦʤ 2. ɺ ʵʪʠʭ ʦʙʨʘʟʮʘʭ 

ʥʘʠʙʦʣʴʰʘʷʧʣʦʪʥʦʩʪʴ ʥʠʪʝʡ ʧʦ ʦʩʥʦʚʝ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʨʘʟʮʝ 5. ʆʜʥʘʢʦ, ʚ 

ʦʙʨʘʟʮʘʭ 1 ʠ 6, 4 ʠ 5, 7 ʠ 9 ʧʣʦʪʥʦʩʪʠ ʥʠʪʝʡ ʧʦ ʦʩʥʦʚʝ ʨʘʚʥʳ, ʥʦ ʫʨʘʙʦʪʢʘ ʥʠʪʝʡ 

ʦʩʥʦʚʳ ʚ 1 ʦʙʨʘʟʮʝ ʥʠʞʝ ʥʘ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʦʤ 6, ʦʙʨʘʟʮʘʭ - 4 ʠ 

5 ʧʣʦʪʥʦʩʪʴ ʧʦ ʦʩʥʦʚʝ ʈʦ =400 ʥʠʪ/ʜʤ, ʠ ʧʦ ʫʪʢʫ ʈʫ=189 , ʫʨʘʙʦʪʢʘ ʥʠʪʝʡ 

ʦʩʥʦʚʳ ʩʦʩʪʘʚʣʷʝʪ 8,4%, ʢʦʛʜʘ ʫʨʘʙʦʪʢʘ ʫʪʦʯʥʳʭ ʥʠʪʝʡ ʚ ʦʙʨʘʟʮʝ 4ʫʨʘʙʦʪʢʘ 

ʥʠʪʝʡ ʫʪʢʘ ʙʦʣʴʰʝ ʥʘ 38% ʦʪʥʦʩʠʪʝʣʴʥʦ 5 ʦʙʨʘʟʮʘ.  
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʧʣʦʪʥʦʩʪʴ ʪʢʘʥʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʪʢʘʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʧʝʨʝʧʣʝʪʝʥʠʶ ʠ ʚʥʝʰʥʝʤʫ 

ʚʠʜʫ: ʦʙʨʘʟʮʳ, ʧʦʜ ʥʦʤʝʨʘʤʠ 4 ʠ 6 ï ʠʤʝʶʪ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʢʘʥʠ, ʘ 

ʦʙʨʘʟʮʳ 1,2, 3, 5, 7, 8, 9, 10 ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʦʙʨʘʟʫʶʪʩʷ ʨʝʣʴʝʬʥʳʝ 

ʫʟʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʟʘ ʩʯʝʪ ʤʝʣʢʦʫʟʦʨʯʘʪʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʝʨʝʧʣʝʪʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʪʢʘʥʝʡ ʜʣʷ ʨʘʟʥʳʭ ʮʝʣʝʡ. ʊʢʘʮʢʦʝ ʧʝʨʝʧʣʝʪʝʥʠʝ - ɻ ʪʦ ʪʝʭʥʠʢʘ ʩʦʟʜʘʥʠʷ 

ʪʢʘʥʠ, ʛʜʝ ʜʚʘ ʢʦʤʧʣʝʢʪʘ ʥʠʪʝʡ (ʦʩʥʦʚʘ ʠ ʫʪʦʢ) ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ʊʦʣʱʠʥʘ ʪʢʘʥʠ ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʠ, ʢʘʢ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ, ʜʨʘʧʠʨʫʝʤʦʩʪʴ, 

ʞʝʩʪʢʦʩʪʴ, ʫʧʨʫʛʦʩʪʴ ʠ ʜʨʫʛʠʝ. ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʷʞʠ ʩ ʨʘʟʥʳʤ ʩʦʩʪʘʚʦʤ 

ʚʦʣʦʢʥʠʩʪʦʡ ʤʘʩʩʳ, ʩʪʝʧʝʥʴʶ ʢʨʫʪʢʠ, ʧʫʰʠʩʪʦʩʪʴʶ ʠʣʠ ʛʣʘʜʢʦʩʪʴʶ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʪʦʣʱʠʥʫ ʪʢʘʥʠ. ʆʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ 

ʟʘʚʠʩʠʪ ʪʦʣʱʠʥʘ ʪʢʘʥʠ, ʯʝʤ ʜʣʠʥʥʝʝ ʧʝʨʝʢʨʳʪʠʷ (ʥʘʩʪʠʣ) ʥʠʪʝʡ ʠ ʙʦʣʴʰʝ 

ʨʘʧʧʦʨʪ ʥʠʪʝʡ ʚ ʪʢʘʥʠ, ʪʝʤ ʙʦʣʴʰʝ ʯʠʩʣʦ ʥʠʪʝʡ ʫʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜ ʥʘʩʪʠʣʳ, 

ʫʪʦʣʱʘʷ ʪʢʘʥʴ.  

ʊʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʪʦʣʱʠʥʫ ʪʢʘʥʠ ʧʣʦʪʥʦʩʪʴ ʪʢʘʥʠ ʠ ʩʪʝʧʝʥʴ ʠʟʛʠʙʘʥʠʷ 

ʥʠʪʝʡ ʧʨʠ ʠʭ ʧʝʨʝʧʣʝʪʝʥʠʠ, ʯʝʤ ʙʦʣʴʰʝ ʠʭ ʟʥʘʯʝʥʠʷ, ʪʝʤ ʪʦʣʱʝ ʪʢʘʥʴ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʪʦʣʱʠʥʘ ʦʜʥʦʩʣʦʡʥʳʭ ʪʢʘʥʝʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʜʚʫʭ ʜʦ ʪʨʝʭ 

ʜʠʘʤʝʪʨʦʚ ʥʠʪʝʡ ʦʩʥʦʚʳ ʠ ʫʪʢʘ. ɽʩʣʠ ʥʠʪʠ ʦʩʥʦʚʳ ʠ ʫʪʢʘ ʠʟʛʠʙʘʶʪʩʷ ʚʟʘʠʤʥʦ 

ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ, ʪʦ ʪʦʣʱʠʥʘ ʪʢʘʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʠʞʝ ʧʨʠʚʝʜʝʥʥʦʡ 

ʬʦʨʤʫʣʝ (2): 

 

ʊʪ = do + dy (2) 

 

ʛʜʝ: do ʠ dy ï ʜʠʘʤʝʪʨ ʥʠʪʠ ʦʩʥʦʚʳ ʠ ʫʪʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʇʨʠ ʥʝʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʠʟʦʛʥʫʪʦʩʪʠ ʪʦʣʱʠʥʘ ʪʢʘʥʠ ʩʦʩʪʘʚʣʷʝʪ: 

 

ʊʪ = 2dʫ + dʦ ʠʣʠ ʊʪ = 2do + dy (3) 

 

ʇʨʠ ʚʳʙʦʨʝ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʪʢʘʥʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʠʭ ʵʩʪʝʪʠʯʝʩʢʠʝ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ [202]. ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʠʜʦʤ ʩʳʨʴʷ, 

ʚʠʜʦʤ ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ; ʘ ʪʘʢʞʝ ʚʩʝ ʚʤʝʩʪʝ ʚʟʷʪʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ [203]. ʉʚʦʡʩʪʚʘ ʦʜʝʞʥʳʭ 

ʧʦʣʦʪʝʥ ʟʘʚʠʩʷʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʩʚʦʡʩʪʚ ʪʢʘʥʝʡ, ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ.  
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ʈʠʩʫʥʦʢ 7 - ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʦʪ ʚʠʜʘ 

ʧʝʨʝʧʣʝʪʝʥʠʷ 

 

ʉʪʝʧʝʥʴ ʧʨʠʛʦʜʥʦʩʪʠ ʪʢʘʥʝʡ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʜʝʞʜ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʠʚʝʜʝʥʳ 

ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʦʙʨʘʟʮʦʚ ʦʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ. 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʟʚʝʥʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʦ ʝʩʪʴ 

ʪʢʘʥʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 7 ʙʦʣʝʝ ʧʣʦʪʥʦʝ ʧʝʨʝʧʣʝʪʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʪʢʘʥʠ, ʘ ʨʳʭʣʦʝ ʧʝʨʝʧʣʝʪʝʥʠʝ ʜʝʣʘʝʪ ʪʢʘʥʴ ʙʦʣʝʝ ʣʝʛʢʦʡ 

ʠ ʚʦʟʜʫʰʥʦʡ. ʈʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʦʙʨʘʟʮʦʚ ʧʦ ʦʩʥʦʚʝ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

(4 ʠ 6) ʚʳʰʝ ʥʘ 19,9-31% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ 5 ʠ 1, ʦʙʨʘʟʮʘʤʠ ʠʤʝʶʱʠʭ 

ʨʝʣʴʝʬʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʛʜʝ ʧʣʦʪʥʦʩʪʠ ʧʦ ʦʩʥʦʚʝ ʠʜʝʥʪʠʯʥʳʝ (ʇʨʠʣʦʞʝʥʠʝ 

ɽ), ʥʦ ʦʪʣʠʯʘʶʱʝʡʩʷ ʧʦ ʧʝʨʝʧʣʝʪʝʥʠʶ.  

ʆʙʨʘʟʮʳ 5 ʠ 1 ʧʦʣʫʯʝʥʳ ʨʝʣʴʝʬʥʳʤʠ ʫʟʦʨʘʤʠ ʥʘ ʙʘʟʝ ʤʝʣʢʦʫʟʦʨʯʘʪʳʭ 

ʧʝʨʝʧʣʝʪʝʥʠʡ, ʠʤʝʶʪ ʙʦʣʝʝ ʨʳʭʣʫʶ ʩʪʨʫʢʪʫʨʫ ʪʢʘʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩ ʛʣʘʜʢʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʪʢʘʥʠ. 

ʊʘʢ ʢʘʢ ʤʳ ʦʪʥʦʩʠʤʩʷ ʢ ʩʪʨʘʥʘʤ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ  

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʝʡ, ʚʩʝ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪ ʚʥʫʪʨʠ ʦʜʝʞʜʳ 

ʠ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʧʨʠ ʥʦʰʝʥʠʠ ʦʜʝʞʜʳ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʥʘ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ (ʪʘʙʣʠʮʘ 6). 
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ʊʘʙʣʠʮʘ 6 - ɿʘʚʠʩʠʤʦʩʪʴ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ 

ʇʦʢʘʟʘʪʝʣʠ 
ʅʦʤʝʨʘ ʦʙʨʘʟʮʦʚ 

1 2 3 4 5 6 7 8 9 10 

ɺʦʟʜʫʭʦʧʨʦʥʠʮ

ʘʝ-ʤʦʩʪʴ, dm3/ 

m2. s 8
6
8
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1
4
2
0
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1
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6
1
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1
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8
6
9

,1
 

9
1
7

,8
 

ɻʠʛʨʦʩʢʦʧʠʯ- 

ʥʦʩʪʴ, % 
15 12 12,5 11,2 14 11 12 13 11 13,5 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 6, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ ʟʘʚʠʩʠʪ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ, ʪʦʣʱʠʥʳ ʪʢʘʥʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʆʙʨʘʟʮʳ ʩ ʨʝʣʴʝʬʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (3, 10) ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʯʝʤ ʦʙʨʘʟʮʦʚ ʠʤʝʶʱʠʭ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ (4, 6), ʭʦʪʷ ʫ ʥʠʭ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʘʷ ʪʦʣʱʠʥʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʩʦʟʜʘʥʠʝ ʨʝʣʴʝʬʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʢʚʦʟʥʳʭ ʧʦʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʟʥʘʯʝʥʠʡ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ.  

ʆʜʥʘʢʦ, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ 2, 3, 5, 7, 10 ʙʦʣʴʰʝ ʯʝʤ ʚ 

ʦʙʨʘʟʮʘʭ 1, 8, 9 ʭʦʪʷ ʦʥʠ ʚʩʝ ʠʤʝʶʪ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʨʝʣʴʝʬʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʦʙʨʘʟʮʦʚ, ʪʦʣʱʠʥʘ ʪʢʘʥʠ ʚ ʧʝʨʚʳʭ ʧʷʪʠ ʦʙʨʘʟʮʘʭ ʤʝʥʴʰʝ 

ʯʝʤ ʚ ʦʙʨʘʟʮʘʭ 1, 8, 9 (ʪʘʙʣʠʮʘ 6). 

ɻʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʭʘʨʘʢʪʝʨʠʟʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʢʘʥʠ 

ʚʧʠʪʳʚʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʠʟ ʚʦʟʜʫʭʘ ʠ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʚʦʜʠʪʴ ʚ ʘʪʤʦʩʬʝʨʫ. ʆʙʳʯʥʦ ʯʠʩʪʦ ʭʣʦʧʢʦʚʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʠʤʝʶʪ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʦʪ 12 ʜʦ 20%. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

10,3 ʜʦ 15,0%. (ʇʨʠʣʦʞʝʥʠʝ ɽ). ʇʦʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʩʚʷʟʘʥʦ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩʫʨʦʚʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ 

ʪʢʘʥʠ. ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʩʫʨʦʚʦʡ ʪʢʘʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʞʠʨʦ-ʚʦʩʢʦʚʳʝ 

ʚʝʱʝʩʪʚʘ ʧʨʝʧʷʪʩʪʚʫʶʪ ʚʧʠʪʳʚʘʥʠʶ ʚʣʘʛʠ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [204]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʝʚʦʟʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʪʦʣʱʠʥʝ ʪʢʘʥʠ. 

ʆʜʥʘʢʦ, ʦʙʨʘʟʮʳ 1, 5 ʠ 10 (ʚʘʬʝʣʴʥʦʝ ʧʝʨʝʧʣʝʪʝʥʠʝ) ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ, ʪ.ʝ. ʵʪʦʪ ʦʙʨʘʟʝʮ, ʚʧʠʪʳʚʘʝʪ ʠ ʫʜʝʨʞʠʚʘʝʪ ʚʣʘʛʫ 

ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ. ʆʙʨʘʟʝʮ 1ʧʦʣʫʯʝʥ ʥʘ ʦʩʥʦʚʝ 

ʩʘʨʞʠ 1/5, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʥʘʩʪʠʣʳ ʥʠʪʝʡ ʦʩʥʦʚʳ ʚʜʦʣʴ ʠ 

ʧʦʧʝʨʝʢ ʫʪʢʘ. ʆʙʨʘʟʝʮ 10 ʧʦʣʫʯʝʥ ʥʘ ʙʘʟʝ ʩʣʦʞʥʦʡ ʩʘʨʞʠ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʤʝʥʝʝ ʜʣʠʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ʥʠʪʝʡ ʦʩʥʦʚʳ ʠ ʫʪʢʘ. ʆʙʳʯʥʦ, ʨʝʣʴʝʬʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, ʪ.ʢ. 

ʠʤʝʥʥʦ ʟʘ ʩʯʝʪ ʨʳʭʣʦʛʦ ʧʣʝʪʝʥʠʷ ʚʣʘʛʘ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʢʘʥʠ ʠ ʙʳʩʪʨʦ 

ʠʩʧʘʨʷʝʪʩʷ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘ ʥʘʤʦʢʘʝʤʦʩʪʴ (ʪʘʙʣʠʮʘ 7). 
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ɺ ʨʘʙʦʪʝ [205] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʛʠʜʨʦʬʦʙʥʳʤ ʵʬʬʝʢʪʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ (ʪʘʙʣʠʮʘ ɸ.2), ʯʪʦ ʪʢʘʥʠ ʩ 

ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʛʠʜʨʦʬʦʙʥʳʤʠ, ʥʝʞʝʣʠ 

ʧʣʦʩʢʠʝ, ʦʜʥʘʢʦ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʨʘʟʤʝʨ (ʠʣʠ ʪʠʧ) ʨʝʣʴʝʬʘ. ɺ ʦʙʨʘʟʮʘʭ, 

ʠʤʝʶʱʠʭ ʙʦʣʝʝ ʟʝʨʥʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʨʘʩʩʪʝʢʘʥʠʷ ʢʘʧʣʠ ʚʦʜʳ ʜʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʩ ʥʘʠʤʝʥʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʥʠʩʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʠʤʝʥʴʰʝʡ ʥʘʤʦʢʘʝʤʦʩʪʴʶ 

ʦʙʣʘʜʘʶʪ ʦʙʨʘʟʮʳ ʩ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʦʙʨʘʟʮʳ 4 ʠ 6). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʢʘʥʠʷ ʢʘʧʣʠ ʚʦʜʳ ʚ ʦʙʨʘʟʮʘʭ 1 ʠ 5 ʜʦʣʴʰʝ ʯʝʤ 

ʦʙʨʘʟʮʦʚ 2, 3 ʠ 7, ʭʦʪʷ ʦʥʠ ʚʩʝ ʠʤʝʶʪ ʨʝʣʴʝʬʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɿʜʝʩʴ ʙʦʣʴʰʝʡ 

ʰʝʨʭʦʚʘʪʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʦʙʨʘʟʮʳ 1 ʠ 5, ʪ.ʝ. ʚʳʩʦʪʘ ʟʝʨʥʘ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʥʘʤʦʢʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ ʪʦʣʱʠʥʘ ʪʢʘʥʠ ʥʝ ʚʣʠʷʝʪ, ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʤʦʢʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ 8, 9 ʠ 10. ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʠʜʘʥʠʷ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ ʪʝʢʩʪʠʣʴʥʳʤ ʪʢʘʥʷʤ, 

ʪ.ʝ. ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʜʝʥʠʪʠʯʥʳʤ ʛʠʜʨʦʬʦʙʥʳʤ ʩʦʩʪʘʚʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʠʣʠ ʩ ʥʘʠʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʩʦʩʪʘʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʩʚʦʡʩʪʚʘ ʪʢʘʥʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ 

ʦʪ ʢʘʯʝʩʪʚʘ ʧʨʷʞʠ ʠ ʫʩʣʦʚʠʡ ʚʳʨʘʙʦʪʢʠ, ʠ ʦʜʥʦʬʘʢʪʦʨʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ 

ʥʝʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʟʘʜʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʦʛʦ 

ʢʘʯʝʩʪʚʘ ʪʢʘʥʠ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʧʦʣʥʦ 

ʬʘʢʪʦʨʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ. (ʩʤ. ʩʪʨ. 96. Ä5.3.).  

 

ɺʳʚʦʜ:  

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ ʧʦʜʛʦʪʦʚʢʠ ʦʩʥʦʚʥʦʡ 

ʧʨʷʞʠ ʢ ʪʢʘʯʝʩʪʚʫ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʧʨʦʮʝʩʩʫ 

ʰʣʠʭʪʦʚʘʥʠʷ ʦʩʥʦʚʳ. ʆʪ ʜʘʥʥʦʛʦ ʧʨʠʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʙʨʳʚʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʥʠʪʠ ʧʨʠ ʧʨʦʮʝʩʩʝ ʪʢʘʯʝʩʪʚʘ, ʘ 

ʟʥʘʯʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʩʫʨʦʚʦʡ ʪʢʘʥʠ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʢʘʥʠ: ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʥʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ ʩ 

ʟʘʜʘʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 



56 
 

ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ; - ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ 

ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʦʜʝʞʜʳ ʩ ʟʦʥʘʣʴʥʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ; - ʚ ʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʷʞʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ;- ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʥʘ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ.  
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4 ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʇʆɺɽʈʍʅʆʉʊʅʆʁ 

ʉʊʈʋʂʊʋʈʓ ʊʂɸʅʀ ʅɸ ɽɽ ʇʆʊʈɽɹʀʊɽʃʔʉʂʀɽ ʉɺʆʁʉʊɺɸ 

 

4.1 ʇʦʜʛʦʪʦʚʢʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ  

  

ɺ ʩʫʨʦʚʦʤ ʚʠʜʝ ʪʢʘʥʠ ʩʦʜʝʨʞʘʪ ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ. 

ʍʣʦʧʦʢ ʩʦʩʪʦʠʪ ʚ ʩʨʝʜʥʝʤ ʠʟ 95% ʮʝʣʣʶʣʦʟʳ ʠ 5% ʧʨʠʨʦʜʥʳʭ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʇʨʠʨʦʜʥʳʝ ʧʨʠʤʝʩʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʦʩʢʦʦʙʨʘʟʥʳʝ, ʧʝʢʪʠʥʦʚʳʝ, ʘʟʦʪʠʩʪʳʝ ʠ ʟʦʣʴʥʳʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʩʫʨʦʚʦʡ ʪʢʘʥʠ. ʇʦʜʛʦʪʦʚʢʘ ʭʣʦʧʢʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʠʟʤʝʥʝʥʠʶ ʢʘʧʠʣʣʷʨʥʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʢ ʫʜʘʣʝʥʠʶ ʧʣʝʥʢʠ ʰʣʠʭʪʳ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ), ʥʘʥʝʩʝʥʥʦʛʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʠʪʝʡ ʦʩʥʦʚʳ ʪʢʘʥʝʡ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʨʝʘʛʝʥʪʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʥʝ 

ʜʦʣʞʥʳ ʧʦʚʨʝʞʜʘʪʴ ʩʘʤʫ ʮʝʣʣʶʣʦʟʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʇʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ 

ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʚʘʨʢʘ ʠ ʙʝʣʝʥʠʝ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʧʨʦʪʝʢʘʶʪ ʚ ʚʦʜʥʦʡ 

ʩʨʝʜʝ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʜʳ ʛʠʜʨʦʬʠʣʴʥʳʝ ʚʦʣʦʢʥʘ ʥʘʙʫʭʘʶʪ, ʯʘʩʪʠʯʥʦ 

ʨʘʟʨʳʚʘʶʪʩʷ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʩʠʣʳ, ʠ ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʘʢʪʠʚʥʦʩʪʴ.  

ʇʦʜʛʦʪʦʚʢʘ ʭʣʦʧʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʫʜʘʣʝʥʠʶ 

ʥʝʮʝʣʣʶʣʦʟʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʧʣʝʥʢʠ ʰʣʠʭʪʳ, ʥʘʥʝʩʝʥʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʥʠʪʝʡ ʦʩʥʦʚʳ ʪʢʘʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʪʢʘʯʝʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʦʩʪʘʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʭʣʦʧʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ 

ʥʝʮʝʣʣʶʣʦʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʫʰʝʥʳ ʠʣʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ. ʀʟ ʥʠʭ ʚʦʩʢʦʦʙʨʘʟʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʝ ʧʝʨʚʠʯʥʦʡ ʩʪʝʥʢʠ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʛʠʜʨʦʬʦʙʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɺ 

ʩʦʩʪʘʚ ʚʦʩʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚʭʦʜʷʪ ʦʜʥʦʘʪʦʤʥʳʝ ʚʳʩʰʠʝ ʩʧʠʨʪʳ, ʘ 

ʪʘʢʞʝ ʩʣʦʞʥʳʝ ʵʬʠʨʳ ʩ ʚʳʩʦʢʦʫʛʣʝʨʦʜʥʳʤʠ ʦʜʥʦʘʪʦʤʥʳʤʠ ʩʧʠʨʪʘʤʠ. 

ɺʦʩʢʦʦʙʨʘʟʥʳʝ ʚʝʱʝʩʪʚʘ ʫʜʘʣʷʶʪʩʷ ʱʝʣʦʯʥʳʤ ʛʠʜʨʦʣʠʟʦʤ ʚʦ ʚʨʝʤʷ ʦʪʚʘʨʢʠ 

ʭʣʦʧʢʘ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʇɸɺ.ʉ ʫʜʘʣʝʥʠʝʤ 

ʚʦʩʢʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ ʪʢʘʥʴ ʧʨʠʦʙʨʝʪʘʝʪ ʢʘʧʠʣʣʷʨʥʦʩʪʴ. ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʪʢʘʥʴ ʥʝ ʩʪʘʥʦʚʠʪʴʩʷ ʙʝʣʦʡ, ʦʥʘ ʝʱʝ ʦʩʪʘʝʪʩʷ ʩ 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤ ʦʪʪʝʥʢʦʤ, ʟʘ ʩʯʝʪ ʧʠʛʤʝʥʪʘ. ʇʠʛʤʝʥʪʳ ï ʦʢʨʘʰʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ ʭʣʦʧʢʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʨʦʜʫʢʪʳ ʦʢʠʩʣʝʥʠʷ ʭʣʦʨʦʛʝʥʦʚʦʡ 

ʢʠʩʣʦʪʳ, ʙʣʠʟʢʦʡ ʧʦ ʩʚʦʡʩʪʚʘʤ ʢ ʜʫʙʠʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʪʨʦʝʥʠʶ ʧʠʛʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʠʦʢʩʠʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʛʘʣʣʦʚʘʷ, ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʳ, ʘʫʨʦʥʳ, ʭʘʣʢʦʥʳ, 

ʘʥʪʦʮʠʘʥʠʜʠʥʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʬʣʘʚʦʥʦʣʘ: ʤʦʨʠʥ, ʢʚʝʨʮʝʪʠʥ, ʛʦʩʩʠʧʝʪʠʥ ʠ ʜʨ., 

ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪʩʷ ʜʦ ʥʝʦʢʨʘʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʢʠʩʣʠʪʝʣʝʡ 

ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʦʜʥʦʚʘʥʥʦʤʫ 

ʩʧʦʩʦʙʫ, ʪ.ʝ. ʧʨʦʮʝʩʩʳ ʦʪʚʘʨʢʠ ʠ ʙʝʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʦʜʥʫ ʩʪʘʜʠʶ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʝ ʪʢʘʥʠ ʨʘʟʥʦʡ 
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ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 8.  

 

ʊʘʙʣʠʮʘ 8 - ʊʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ 

ʇʦʢʘʟʘʪʝʣʠ 

ʅʦʤʝʨ ʦʙʨʘʟʮʦʚ ʠ ʥʘʟʚʘʥʠʝ ʧʝʨʝʧʣʝʪʝʥʠʷ 

1 - ʇʨʦʩʪʦʝ 

ʧʦʣʦʪʥʷʥʦʝ  

2 -ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ 

ʥʘʩʪʠʣʦʤ 

3- ɺʘʬʝʣʴʥʦʝ 

(ʩʣʦʞʥʘʷ ʩʘʨʞʘ) 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, ʛ/ʤ2 
144,9 151 143 

ʏʠʩʣʦ ʥʠʪʝʡ ʥʘ 

10 ʩʤ ʪʢʘʥʠ (ʈʦ) 
400 429 248 

ʏʠʩʣʦ ʥʠʪʝʡ ʥʘ 

10 ʩʤ ʪʢʘʥʠ (ʈʫ) 
189 225 213 

 

ʆʪʜʝʣʦʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʦʪʚʘʨʢʘ ʠ ʦʪʙʝʣʢʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʨʘʩʪʚʦʨʝ ʩʦʜʝʨʞʘʱʝʡ ʛʠʜʨʦʢʩʠʜ ʥʘʪʨʠʷ, ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, 

ʇɸɺ ʠ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʧʝʨʝʢʠʩʠ ï StabilolM-Neu.  ʂʘʯʝʩʪʚʦ 

ʧʦʜʛʦʪʦʚʢʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʧʠʣʣʷʨʥʦʩʪʴʶ ʠ ʩʪʝʧʝʥʴʶ ʙʝʣʠʟʥʳ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʠʩʫʥʢʦʤ 8), ʘ ʪʘʢʞʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʨʘʟʨʳʚʥʦʡ 

ʥʘʛʨʫʟʢʠ ʠ ʫʜʣʠʥʝʥʠʷ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 8).  

 

 
ɸ 

 
ɹ 

 

ʈʠʩʫʥʦʢ 8 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʧʠʣʣʷʨʥʦʩʪʠ (ɸ) ʠ ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ (ɹ) ʦʪ ʚʠʜʘ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ. 1-ʧʨʦʩʪʦʝ ʧʦʣʦʪʥʷʥʦʝ; 2-ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ; 3-

ʚʘʬʝʣʴʥʦʝ (ʩʣʦʞʥʘʷ ʩʘʨʞʘ). ʘ-ʦʙʨʘʟʮʳ ʩʫʨʦʚʦʤ ʚʠʜʝ; ʙ-ʦʙʨʘʟʮʳ ʧʦʩʣʝ 

ʧʦʜʛʦʪʦʚʢʠ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 8, ʥʘʠʙʦʣʴʰʝʡ ʢʘʧʠʣʣʷʨʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʦʙʨʘʟʝʮ 

ˉ3. ʋʚʝʣʠʯʝʥʠʝ ʛʠʜʨʦʬʠʣʴʥʦʩʪʠ ʚʦʣʦʢʥʘ ʩʚʷʟʘʥʦ ʩ ʪʦʥʢʠʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʩʣʦʝʤ. ʋʩʪʦʡʯʠʚʘʷ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʫʧʣʦʪʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ 

ʮʝʣʣʶʣʦʟʳ, ʥʦ ʠ ʵʪʦʪ ʵʬʬʝʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʩʣʦʶ. ʆʜʥʘʢʦ, 

ʩʪʝʧʝʥʴ ʙʝʣʠʟʥʳ ʚʦ ʚʩʝʭ ʪʨʝʭ ʦʙʨʘʟʮʘʭ ʠʤʝʝʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʉʪʝʧʝʥʴ ʙʝʣʠʟʥʳ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ  
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ʩʧʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʝ ñMinoltaò (ʗʧʦʥʠʷ) ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [206]. ʅʘ 

ʢʘʧʠʣʣʷʨʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʚʣʠʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʦ-ʚʦʩʢʦʚʳʭ ʚʝʱʝʩʪʚ. 

ʂʨʦʤʝ ʵʪʦʛʦ ʚʧʠʪʳʚʘʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʚʦʣʦʢʥʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʢʘʢ ʘʜʩʦʨʙʮʠʷ ʠ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʪʷʞʝʥʠʷ [207]. ɺ ʥʘʰʝʤ 

ʦʙʨʘʟʮʝ ˉ2, ʨʝʣʴʝʬʥʦʩʪʴ ʪʢʘʥʠ ʧʣʦʪʥʝʝ ʩ ʥʘʠʤʝʥʴʰʝʡ ʚʳʩʦʪʦʡ, ʠ ʢʘʢ ʤʳ 

ʚʠʜʠʤ ʢʘʧʠʣʣʷʨʥʦʩʪʴ ʩ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʣʦʢʥʘ 

ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʡʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʙʨʘʙʦʪʢʘʭ 

(ʢʨʘʰʝʥʠʝ, ʧʝʯʘʪʘʥʠʝ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ) ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

(ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ, ʵʬʬʝʢʪ ʙʝʣʠʟʥʳ). ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʝʧʝʥʠ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʧʦʩʣʝ ʦʪʚʘʨʢʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʞʫʱʠʤʩʷ, ʠ ʩʚʷʟʘʥʦ ʩ 

ʨʘʩʪʚʦʨʝʥʠʝʤ ʘʤʦʨʬʥʳʭ ʦʙʣʘʩʪʝʡ ʮʝʣʣʶʣʦʟʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʢʘʥʠ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʢʘʥʠ ʦʧʨʝʜʝʣʝʥʘ 

ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ LIBROR (ʗʧʦʥʠʷ) ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ 0,01 ʤʛ. ʂʘʞʜʳʡ 

ʦʙʨʘʟʝʮ ʠʟʤʝʨʷʣʠ ʧʷʪʴ ʨʘʟ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ʈʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʠ ʫʜʣʠʥʝʥʠʝ ʪʢʘʥʠ ʦʧʨʝʜʝʣʝʥʘ ʥʘ AG-I çShimadzuè (ʗʧʦʥʠʷ) ʧʦ), 

ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʢʘʥʝʡ, ʥʠʪʝʡ 

ʧʨʷʞʠ ʠ ʜʨʫʛʠʭ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ [208]. 

 

ɸ ɹ 

 
ʉ 

 

ʈʠʩʫʥʦʢ 9 - ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ (ɸ), ʫʜʣʠʥʝʥʠʷ (ɹ) ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʉ) ʦʙʨʘʟʮʦʚ ʦʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ. 1- 

ʧʨʦʩʪʦʝ ʧʦʣʦʪʥʷʥʦʝ; 2- ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ; 3- ʚʘʬʝʣʴʥʦʝ (ʩʣʦʞʥʘʷ 

ʩʘʨʞʘ). ʘ-ʦʙʨʘʟʮʳ ʩʫʨʦʚʦʤ ʚʠʜʝ; ʙ-ʦʙʨʘʟʮʳ ʧʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ 
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ʈʝʟʫʣʴʪʘʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 9 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʦʪʙʝʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʨʘʟʨʳʚ ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʪʦʥʢʠʭ ʯʘʩʪʝʡ ʚʦʣʦʢʥʘ ʟʘ ʩʯʝʪ ʥʘʙʫʭʘʥʠʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʮʝʩʩʘ ʦʪʙʝʣʠʚʘʥʠʷ, ʪ.ʝ. ʧʨʦʮʝʩʩ ʦʪʙʝʣʠʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʩʧʦʩʦʙʫ. ɺ ʧʨʦʮʝʩʩʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʪʢʘʥʠ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʩʘʞʠʚʘʶʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʧʣʦʪʥʝʥʠʶ ʪʢʘʥʠ ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣʘ 

ʧʦʚʳʰʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʫʣʫʯʰʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ ʠʤʝʝʪ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ. ɿʘ ʩʯʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʪʨʝʪʴʝʛʦ ʦʙʨʘʟʮʘ ʝʝ ʫʜʣʠʥʝʥʠʝ ʩʥʠʞʘʝʪʩʷ ʜʦ 33%, ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʧʨʦʯʥʦʩʪʴ ʪʢʘʥʠ ʧʦʚʳʰʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 4%. ʆʙʨʘʟʮʳ, ʧʝʨʝʧʣʝʪʝʥʠʷ 

ʧʦʣʦʪʥʷʥʦʛʦ ʠ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ ʠʤʝʷ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʤʝʞʜʫ ʥʠʪʷʤʠ, ʤʝʥʝʝ ʫʧʣʦʪʥʷʶʪʩʷ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʠʭ ʧʨʦʯʥʦʩʪʴ 

ʧʦʚʳʰʘʝʪʩʷ ʥʘ 11 ʠ 12% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʧʣʦʪʥʝʥʠʝ ʪʢʘʥʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʩʘʜʢʦʡ, ʢʨʦʤʝ ʪʦʛʦ ʵʪʦ ʚʣʠʷʝʪ ʠ ʥʘ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʢʘʥʠ (ʪʘʙʣʠʮʘ 9). 

 

ʊʘʙʣʠʮʘ 9 - ɺʣʠʷʥʠʝ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʥʘ ʫʩʘʜʢʫ ʠ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʢʘʥʠ 

ʆʙʨʘʟʮʳ 
ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʜʤ3/ʤ2.ʩ ʋʩʘʜʢʘ ʧʦʩʣʝ 

ʧʦʜʛʦʪʦʚʢʠ, % ʩʫʨʦʚʳʡ ʦʪʙʝʣʝʥʥʳʡ 

ʧʦʣʦʪʥʷʥʦʝ 612,77 436,5 3,2 

ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ 

ʥʘʩʪʠʣʦʤ 
917,8 582,4 4,5 

ʚʘʬʝʣʴʥʦʝ 

(ʩʣʦʞʥʘʷ ʩʘʨʞʘ) 
1036,33 628,12 6,1 

 

ʀʟʤʝʥʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʩʣʝ ʤʦʢʨʳʭ ʦʙʨʘʙʦʪʦʢ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʦʛʣʘʩʥʦ ɻʆʉʊʘʤ 30157.0-95 ʠ 30157.1-95. ʄʦʢʨʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʠʨʘʣʴʥʦʡ ʤʘʰʠʥʝ Candy CM 2106, ʚʳʩʫʰʠʚʘʥʠʝ ʧʦʩʣʝ 

ʤʦʢʨʳʭ ʦʙʨʘʙʦʪʦʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ BINDER (ɻʝʨʤʘʥʠʷ). 

ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ. ʆʙʳʯʥʦ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʝ ʪʢʘʥʠ ʫʩʘʞʠʚʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʦʪ 2 ʜʦ 5%. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʫʩʘʜʢʘ ʪʨʝʪʴʝʛʦ ʦʙʨʘʟʮʘ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ. ʇʦʩʣʝ 

ʚʣʘʞʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʠʪʠ ʦʩʥʦʚʳ ʚʧʠʪʳʚʘʶʪ ʚʦʜʫ, ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 

ʨʘʟʤʝʨʘʭ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 9, ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʦʙʨʘʟʝʮ ʩ ʥʝ 

ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʫʩʘʜʢʫ (6,1%). ʆʙʨʘʟʝʮ ʧʦʣʦʪʥʷʥʦʛʦ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʫʩʘʞʠʚʘʝʪʩʷ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʩ ʨʝʣʴʝʬʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʕʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʨʘʙʦʪʢʠ ʪʢʘʥʠ ʩ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʝ 

ʧʫʩʪʦʪʳ, ʠ ʪʘʢʘʷ ʪʢʘʥʴ ʩʢʣʦʥʥʘ ʢ ʙʦʣʴʰʦʤʫ ʥʘʙʫʭʘʥʠʶ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ.  
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ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʢʘʥʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ 

ʦʜʝʞʥʳʭ ʪʢʘʥʝʡ [209]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʢʘʥʴ, ʩʦʪʢʘʥʥʘʷ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʥʠʪʝʡ, 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʥʝʞʝʣʠ ʭʣʦʧʢʦʚʦʡ ʟʘ ʩʯʝʪ ʤʘʣʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ. ʋʯʠʪʳʚʘʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʂʘʟʘʭʩʪʘʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʣʦʧʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʘʩʩʦʨʪʠʤʝʥʪʝ ʦʜʝʞʥʳʭ ʪʢʘʥʝʡ. ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ 

ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʦʥ, ʦʪ ʧʣʦʪʥʦʩʪʠ ʪʢʘʥʠ, ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʘ ʦʪʜʝʣʢʠ [210].  

ʅʘʠʙʦʣʴʰʝʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʦʙʨʘʟʝʮ ʚʘʬʝʣʴʥʦʛʦ 

ʧʝʨʝʧʣʝʪʝʥʠʷ. ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʩʥʠʞʘʝʪʩʷ, ʵʪʦʤʫ ʧʨʝʜʰʝʩʪʚʫʝʪ ʫʧʣʦʪʥʝʥʠʝ ʪʢʘʥʠ ʚʦ ʚʨʝʤʷ 

ʦʪʚʘʨʢʠ ʠ ʦʪʙʝʣʢʠ ʪʢʘʥʠ. ɺ ʩʫʨʦʚʦʤ ʚʠʜʝ ʥʠʪʠ ʦʩʥʦʚʳ ʦʰʣʠʭʪʦʚʘʥʳ, ʚ ʩʚʷʟʠ, 

ʩ ʯʝʤ ʩʠʣʳ ʪʨʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʝʥʴʰʝ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʫʨʦʚʦʡ ʪʢʘʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʪʙʝʣʝʥʥʦʡ ʪʢʘʥʴʶ ʚʳʰʝ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ. ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʨʘʟʮʦʚ 

ʩ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʪ.ʝ. ʪʢʘʥʝʡ ʧʝʨʝʧʣʝʪʝʥʠʷ ʚʘʬʝʣʴʥʦʛʦ 

ʠ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ ʩʥʠʞʘʝʪʩʷ 36,5 ʠ 39,4%, ʘ ʧʦʣʦʪʥʷʥʦʛʦ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʥʘ 28,7%. ʊʢʘʥʠ ʜʣʷ ʦʜʝʞʜʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʫʱʝʩʪʚʫʝʪ 

ʩʣʦʞʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʙʘʨʴʝʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʢʘʥʝʡ ʠ ʠʭ ʪʨʝʭʤʝʨʥʦʡ 

ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʄʦʨʬʦʣʦʛʠʷ ʧʦʨ ʚ ʪʢʘʥʠ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʪʢʘʮʢʦʡ ʤʘʰʠʥʳ. ɸ ʦʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʢʘʥʠ 

[211].  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʢʘʯʝʩʪʚʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʪʢʘʥʠ ʧʦʩʣʝ ʦʪʜʝʣʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

4.2 ɺʣʠʷʥʠʝ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ ʥʘ ʧʨʦʮʝʩʩ ʢʨʘʰʝʥʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʢʨʘʩʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʚʦʣʦʢʥʘʭ ʧʦʣʫʯʘʪʴ ʧʨʦʯʥʳʝ ʦʢʨʘʩʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʮʚʝʪʦʚ ʠ ʷʨʢʦʩʪʠ. ɼʣʷ 

ʢʨʘʰʝʥʠʷ ʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʦʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʢʪʠʚʥʳʝ, ʧʨʷʤʳʝ ʠ ʢʫʙʦʚʳʝ ʢʨʘʩʠʪʝʣʠ. ʇʨʷʤʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ 

ʧʦʣʫʯʘʶʪʩʷ ʥʝʧʨʦʯʥʳʝ ʦʢʨʘʩʢʠ ʢ ʤʦʢʨʳʤ ʦʙʨʘʙʦʪʢʘʤ.  

ʊʝʭʥʦʣʦʛʠʷ ʢʨʘʰʝʥʠʷ ʢʫʙʦʚʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʩʣʦʞʥʘʷ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʣʷ ʢʨʘʰʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʘʢʪʠʚʥʳʡ 

ʢʨʘʩʠʪʝʣʴ. ʀʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʢʨʘʰʝʥʠʷ 

ʘʢʪʠʚʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʭʣʦʧʢʘ. ʆʜʥʘʢʦ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚʣʠʷʥʠʝ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ ʥʘ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ.  

ɺ ʜʘʥʥʦʤ ʧʘʨʘʛʨʘʬʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʧʘʨʘʤʝʪʨʦʚ ʪʢʘʯʝʩʪʚʘ ʥʘ ʧʨʦʮʝʩʩ ʢʨʘʰʝʥʠʷ ʠ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʪʢʘʥʠ.  

ʂʨʘʰʝʥʠʝ [212] ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʢʨʘʩʠʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʩʦʜʝʨʞʘʱʠʤ: 

Na2SO4  - 75 ʛ/ʣ 

ʂʨʘʩʠʪʝʣʴ ʘʢʪʠʚʥʳʡ - ɼʍʊɸ - 2% (ʤʘʩ.) 

ʄʦʜʫʣʴ ʚʘʥʥʳ ʄ=30:1 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʨʘʰʝʥʠʷ - 800ʉ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʨʘʰʝʥʠʷ - 60 ʤʠʥ. 

ʇʨʦʤʳʚʢʘ (ʇɸɺ) - 2 ʛ/ʣ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʤʳʚʢʠ ï 10 ʤʠʥ. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʩʷʪʠ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ  

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ X-RiteCi7800 (ʂʦʨʝʷ) [213].  

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʩʷʪʠ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ X-RiteCi7800 (ʂʦʨʝʷ) [213], ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʢʦʦʨʜʠʥʘʪʳ ʮʚʝʪʘ ʠ ʩʪʝʧʝʥʴ ʙʝʣʠʟʥʳ.  

ʇʨʠʙʦʨ Ci7800 ʦʩʥʘʱʝʥ ʫʜʦʙʥʳʤ ʩʚʝʪʦʜʠʦʜʥʳʤ ʵʢʨʘʥʦʤ, ʢʦʪʦʨʳʡ 

ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʦʧʝʨʘʪʦʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ ʧʨʠʙʦʨʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ 

ʫʧʨʦʱʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʥʘʩʪʨʦʡʢʫ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʘ ʠ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʰʠʙʦʢ ʚ ʨʘʙʦʪʝ. ʇʨʦʯʥʦʩʪʴ ʦʢʨʘʩʢʠ ʢ ʪʨʝʥʠʶ ʦʧʨʝʜʝʣʝʥʘ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʠʙʦʨʝ Rubbing color fastness tester DL-2007A (ʂʦʨʝʷ) ʧʦ 

ʤʝʪʦʜʠʢʝ [214]. ʂʘʯʝʩʪʚʦ ʦʢʨʘʰʝʥʥʦʡ ʪʢʘʥʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ 

ʧʨʦʯʥʦʩʪʠ ʦʢʨʘʩʢʠ (ʪʘʙʣʠʮʘ 10).  

ʄʝʞʜʫ ʮʝʣʣʶʣʦʟʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʠ ʘʢʪʠʚʥʳʤ ʢʨʘʩʠʪʝʣʝʤ ʦʙʨʘʟʫʝʪʩʷ 

ʢʦʚʘʣʝʥʪʥʘʷ ʩʚʷʟʴ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʧʨʦʯʥʳʭ ʦʢʨʘʩʦʢ ʚʦ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ ʢ ʤʳʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ.  

 

ʊʘʙʣʠʮʘ 10 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʢʘʥʠ ʦʪ ʝʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʆʙʨʘʟʮʳ 

ʂʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠʦʙʨʘʟʮʦʚ 

ʀʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʢʨʘʩʢʠ, 

K/S 

ʎʚʝʪʦʚʦʡ 

ʪʦʥ, h* 

ʅʘʩʳʰʝʥʥʦʩʪʴ 

ʦʢʨʘʩʢʠ, ʉ* 

ʇʨʦʯʥʦʩʪʴ 

ʦʢʨʘʩʢʠ, 

ʙʘʣʣ 

ʗʨʢʦʩʪʴ 

ʦʢʨʘʩʢʠ, 

L* 

ʧʦʣʦʪʥʷʥʦʝ 14 68 32,4 5/5/5 57 

ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ 

ʥʘʩʪʠʣʦʤ 

 

14 

 

68 

 

33,0 

 

5/5/5 

 

57 

ʚʘʬʝʣʴʥʦʝ 

(ʩʣʦʞʥʘʷ ʩʘʨʞʘ) 

 

14 

 

68 

 

30,2 

 

5/5/5 

 

57 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ, ʷʨʢʦʩʪʴ ʠ ʮʚʝʪʦʚʦʡ ʪʦʥ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ. ʆʜʥʘʢʦ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʢʨʘʩʢʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ. ʈʝʣʴʝʬʥʘʷ 
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ʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʘ ʚʣʠʷʪʴ ʥʘ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʢʨʘʩʠʪʝʣʷ ʚʛʣʫʙʴ ʚʦʣʦʢʥʘ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 10).  

 

 
 

1- ʧʨʦʩʪʦʝ ʧʦʣʦʪʥʷʥʦʝ; 2- ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ; 3- ʚʘʬʝʣʴʥʦʝ 

(ʩʣʦʞʥʘʷ ʩʘʨʞʘ) 

 

ʈʠʩʫʥʦʢ 10 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ ʦʪ ʚʠʜʘ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʢʘʥʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʚʳʩʦʢʘʷ ʨʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ 

ʢʨʘʩʠʪʝʣʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʡ ʜʠʬʬʫʟʠʠ ʤʦʣʝʢʫʣ ʢʨʘʩʠʪʝʣʷ ʚ ʦʙʲʝʤ 

ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʮʝʣʣʶʣʦʟʥʦʛʦ ʚʦʣʦʢʥʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʜʠʬʬʫʟʠʠ ʦʙʣʘʜʘʝʪ ʦʙʨʘʟʝʮ ˉ 2, ʘ ʥʘʠʤʝʥʴʰʝʡ ʦʙʨʘʟʝʮ ˉ3. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣʳ ʢʨʘʩʠʪʝʣʷ ʚʛʣʫʙʴ ʚʦʣʦʢʥʘ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʝʞʚʦʣʦʢʦʥʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʪʢʘʥʠ. ʏʝʤ ʤʝʥʴʰʝ 

ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʢʨʘʩʠʪʝʣʷ.  

 

4.3 ɺʣʠʷʥʠʝ ʚʠʜʘ ʪʢʘʮʢʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʥʘ ʛʠʜʨʦʬʦʙʥʦʝ ʩʚʦʡʩʪʚʦ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ 

 

ʆʜʝʞʥʳʝ ʪʢʘʥʠ ʩ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʙʦʣʴʰʝ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ, ʥʝʞʝʣʠ ʥʘʪʝʣʴʥʦʡ. 

ʍʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʪʢʘʥʴ, ʩ ʨʘʟʣʠʯʥʦʡ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʠʤʝʷ ʧʨʝʚʦʩʭʦʜʥʫʶ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʛʠʛʠʝʥʠʯʥʦʩʪʴ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʧʦʰʠʚʝ ʜʝʤʠʩʝʟʦʥʥʳʭ ʢʦʩʪʶʤʦʚ. ʍʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʷʚʣʷʝʪʩʷ 

ʛʠʜʨʦʬʠʣʴʥʳʤ, ʜʣʷ ʜʝʤʠʩʝʟʦʥʥʳʭ ʢʦʩʪʶʤʦʚ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦ ʙʳ ʦʥʠ ʙʳʣʠ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤʠ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ, ʘ ʠʤʝʥʥʦ ʚʣʠʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ ʥʘ ʝʝ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ [215]. ʇʨʠʜʘʥʠʝ ʪʢʘʥʠ 

ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʦʚʳʤ ʩʧʦʩʦʙʦʤ [216]. (ʇʨʠʣʦʞʝʥʠʝ ɾ)  
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ɺ ʧʨʦʮʝʩʩʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ ʜʣʷ ʧʨʠʜʘʥʠʷ ʦʙʨʘʟʮʘʤ ʪʢʘʥʠ 

ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʘʚʳ ʠ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ: 

KollasolCDA-Bezema ʉʅʊ (ʐʚʝʡʮʘʨʠʷ) ï ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʝ 

ʚʝʱʝʩʪʚʦ-ʩʤʘʯʠʚʘʪʝʣʴ. ʉʤʝʩʴ ʛʠʜʨʦʬʠʣʴʥʦʡ ʩʠʣʠʢʦʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʚʳʩʰʠʤʠ ʩʧʠʨʪʘʤʠ, ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʛʦ ʪʠʧʘ ʩʠʣʠʢʦʥʦʚʦʛʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

Tubicoat FIX H26 - Bezema ʉʅʊ (ʐʚʝʡʮʘʨʠʷ) ïɹʣʦʢʠʨʦʚʘʥʥʳʡ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʟʦʮʠʘʥʘʪ, ʥʝ ʩʦʜʝʨʞʠʪ ʙʫʪʘʥʦʥʦʢʩʠʤʘ ʠ ʬʪʦʨʘ. 

ʋʚʝʣʠʯʠʚʘʝʪ ʩʪʝʧʝʥʴ ʬʠʢʩʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʜʠʩʧʝʨʩʠʡ. ʗʚʣʷʝʪʩʷ 

ʥʝʠʦʥʦʛʝʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ.  

Tubiguard Fixierer FC- Bezema ʉʅʊ (ʐʚʝʡʮʘʨʠʷ) ï ʢʦʤʧʦʟʠʮʠʷ ʜʣʷ 

ʘʥʪʠʘʜʛʝʟʠʦʥʥʦʡ ʦʪʜʝʣʢʠ (ʛʠʜʨʦʬʦʙʥʘʷ ʠ ʦʣʝʦʬʦʙʥʘʷ) 

ʂʦʤʧʦʟʠʮʠʷ ʜʣʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʥʠʷ: 

ɹʝʟ ʬʪʦʨʫʛʣʝʨʦʜʥʳʡ ʙʠʦʛʠʜʨʦʬʦʙʠʟʘʪʦʨ ï EcoperlActive ʐʚʝʡʮʘʨʩʢʦʡ 

ʬʠʨʤʳ Bezema ʉʅʊ [217]. 

ɻʠʜʨʦ-, ʦʣʝʦʬʦʙʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ʬʪʦʨʘ - TubiguardSCS-F 

(ʐʚʝʡʮʘʨʩʢʘʷ ʬʠʨʤʘ Bezema ʉʅʊ) [217]. 

ʕʤʫʣʴʩʠʷ ʧʨʦʟʨʘʯʥʘʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ ï ʉʂʊʅ (ʩʤʝʩʴ ʩʣʝʜʫʶʱʠʭ 

ʨʝʘʛʝʥʪʦʚ: ʍʉʇʕ, ʉʂ-ʉʂʊʅ, ʤʝʣʘʤʠʥ, ʇɸɺ, ʩʪʝʘʨʘʪ ʮʠʥʢʘ). ʨʅ=4,5. 

ʍʉʇ - ʍʣʦʨʩʫʣʴʬʠʨʦʚʘʥʥʳʡ ʧʦʣʠʵʪʠʣʝʥ. ʍʉʇ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʡ 

ʢʘʫʯʢʦʧʦʜʦʙʥʳʡ ʩʦʩʪʘʚ, ʧʦʣʫʯʝʥʥʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʇʕ ʩ ʭʣʦʨʦʤ ʠ SO2. 

ʍʉʇ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚ ʢ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ ʢʠʩʣʦʪʘʤʠ 

ʠ ʱʝʣʦʯʘʤʠ, ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ. 

ʄʝʣʘʤʠʥ (1,3,5-ʪʨʠʘʟʠʥ-2,4,6-ʪʨʠʘʤʠʥ) - ʙʝʩʮʚʝʪʥʳʝ ʢʨʠʩʪʘʣʣʳ, 

ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʣʘʤʠʥʦ-

ʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ, ʜʫʙʠʪʝʣʝʡ, ʠʦʥʦʦʙʤʝʥʥʳʭ ʩʤʦʣ, ʠʥʛʠʙʠʪʦʨʦʚ 

ʢʦʨʨʦʟʠʠ; ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʘʩʠʪʝʣʝʡ ʠ ʛʝʨʙʠʮʠʜʦʚ. 

ʉʪʝʘʨʘʪ ʮʠʥʢʘ - ʵʪʦ ʙʝʣʦʝ ʪʚʝʨʜʦʝ ʚʝʱʝʩʪʚʦ, ʦʪʪʘʣʢʠʚʘʶʱʝʝ ʚʦʜʫ. ʆʥ 

ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʧʦʣʷʨʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʩʧʠʨʪ ʠ ʵʬʠʨ, ʥʦ ʨʘʩʪʚʦʨʠʤ 

ʚ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʘʭ (ʥʘʧʨʠʤʝʨ, ʙʝʥʟʦʣʝ) ʠ ʭʣʦʨʠʨʦʚʘʥʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʘʭ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. ʕʪʦ ʩʘʤʳʡ ʤʦʱʥʳʡ ʘʥʪʠʘʜʛʝʟʠʦʥʥʳʡ ʘʛʝʥʪ 

ʩʨʝʜʠ ʚʩʝʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʳʣ. ʆʥ ʥʝ ʩʦʜʝʨʞʠʪ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʦʙʣʘʜʘʝʪ 

ʛʠʜʨʦʬʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ.ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʟ ʚʩʷʢʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʠʣʠ ʦʙʨʘʙʦʪʢʠ.  

ɺʦʜʦʦʪʪʘʣʢʠʚʘʶʱʫʶ ʵʤʫʣʴʩʠʶ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʤ ʩʧʦʩʦʙʦʤ: 

ʕʤʫʣʴʩʠʶ ʧʦʣʫʯʘʶʪ ʚ ʪʨʸʭʛʦʨʣʦʡ ʢʦʣʙʝ ʝʤʢʦʩʪʴʶ 500 ʤʣ, ʩʥʘʙʞʝʥʥʦʡ 

ʤʝʰʘʣʢʦʡ, ʪʝʨʤʦʤʝʪʨʦʤ ʠ ʢʘʧʝʣʴʥʦʡ ʚʦʨʦʥʢʦʡ, ʨʘʩʪʚʦʨʝʥʠʝʤ 0,5 ʛʨ. 

ʣʘʫʨʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ ʚ 100 ʤʣ ʚʦʜʳ. ʂ ʨʘʩʪʚʦʨʫ ʜʦʙʘʚʣʷʶʪ 40 ʛ ʚʦʜʥʦʡ 

ʵʤʫʣʴʩʠʠ ʩʠʣʠʢʦʥʦʚʦʛʦ ʢʘʫʯʫʢʘ ʉʂʊʅ ʠ ʩʤʝʩʴ ʥʘʛʨʝʚʘʶʪ ʜʦ ʢʠʧʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ 1ʯʘʩʘ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ɿʘʪʝʤ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʨʘʩʪʚʦʨ ʠ 

ʜʦʙʘʚʣʷʶʪ 0,2 ʛ ʮʠʥʢʘ ʩʪʝʘʨʘʪʘ (ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ). ʂ ʵʪʦʤʫ ʨʘʩʪʚʦʨʫ ʚ 

ʪʝʯʝʥʠʝ 0,5 ʯʘʩʘ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʧʨʠʣʠʚʘʶʪ 30,5 ʛ ʚʦʜʥʦʡ ʵʤʫʣʴʩʠʠ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʭʣʦʨʩʫʣʴʬʠʨʦʚʘʥʥʦʛʦ ʢʘʫʯʫʢʦʧʦʜʦʙʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ 

ʧʨʠ 700ʉ. ʈʝʘʢʮʠʦʥʥʫʶ ʤʘʩʩʫ ʧʝʨʝʤʝʰʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ ʧʨʠ 
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ʪʝʤʧʝʨʘʪʫʨʝ 80-900ʉ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ, ʧʦʩʣʝ ʵʪʦʛʦ ʦʭʣʘʞʜʘʶʪ 

ʧʨʦʜʫʢʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 600ʉ ʠ ʚ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʟʘʛʨʫʞʘʶʪ 4 ʛ ʤʝʣʘʤʠʥʘ 

(ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ). ʆʙʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ 

ʢʦʤʧʦʟʠʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 3 ʯʘʩʘ. ʇʨʦʜʫʢʪ ʩ ʚʳʭʦʜʦʤ 82% ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʜʥʫʶ 

ʵʤʫʣʴʩʠʶ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʫʯʝʥʥʦʡ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 11.  

 

ʊʘʙʣʠʮʘ 11 - ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʥʦʡ 

ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ ʵʤʫʣʴʩʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3[218] 1,14 

ʉʪʦʡʢʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʘʛʨʝʩʩʠʚʥʳʤ 

ʩʨʝʜʘʤ [219] 

ʉʪʦʝʢ ʢ ʨʘʟʙʘʚʣʝʥʥʳʤ ʢʠʩʣʦʪʘʤ, 

ʱʝʣʦʯʘʤ, ʨʘʩʪʚʦʨʘʤ ʩʦʣʝʡ ʠ ʤʘʩʣʦ-

ʙʝʥʟʦʩʪʦʡʢʦʩʪʴ 

 

ʆʙʨʘʙʦʪʢʫ ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʘʧʧʨʝʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ [215]. 

ʇʨʠʦʙʨʝʪʝʥʥʘʷ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʦʮʝʥʝʥʘ ʯʝʨʝʟ ʚʦʜʦʫʧʦʨʥʦʩʪʠ ʦʙʨʘʟʮʦʚ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʘʧʧʨʝʪʘʤʠ ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɿʥʘʯʝʥʠʷ 

ʚʦʜʦʫʧʦʨʥʦʩʪʠ ʧʦʣʫʯʝʥʳ ʥʘ ʧʨʠʙʦʨʝ Water resistance tester WR-1600E 

(ʗʧʦʥʠʷ) (ʇʨʠʣʦʞʝʥʠʝ ʀ) 

ʇʨʠʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ASTM ʠ JIS. ʆʙʨʘʟʝʮ ʟʘʧʨʘʚʣʷʝʪʩʷ ʚ 

ʧʨʠʙʦʨ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʞʠʤʘ ʠ ʢʨʝʧʠʪʝʣʴʥʦʛʦ ʚʠʥʪʘ. ʆʙʨʘʟʝʮ 

ʨʘʟʤʝʨʦʤ 20 ʭ 20 ʩʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʚʥʝʰʥʷʷ ʩʪʦʨʦʥʘ ʪʢʘʥʠ ʙʳʣʘ 

ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʦʡ ʢ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩʪʘʚʠʪʴʩʷ ʥʘ ʨʝʞʠʤ 

Pressure (ʜʘʚʣʝʥʠʝ). ʇʦʜʥʠʤʘʝʪʩʷ ʨʝʟʝʨʚʫʘʨ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʩʤ/ʤʠʥ ʠʣʠ 60 

ʩʤ/ʤʠʥ ʠ ʥʘʛʦʥʷʝʪʩʷ ʜʘʚʣʝʥʠʝ ʦʙʨʘʟʮʫ. ɼʘʚʣʝʥʠʝ ʚʦʜʳ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʤʘʥʦʤʝʪʨʝ. ʂʘʢ ʪʦʣʴʢʦ ʧʦʷʚʷʪʩʷ ʪʨʠ ʢʘʧʣʠ ʚʦʜʳ ʚ ʨʘʟʥʳʭ 

ʤʝʩʪʘʭ ʦʙʨʘʟʮʘ, ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ, ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʧʦʢʘʟʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦ ʰʢʘʣʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʤʘʥʦʤʝʪʨʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʧʳʪʘʥʠʡ ʥʘʭʦʜʷʪʩʷ ʧʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʨʝʭ ʠʩʧʳʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ, 

(ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʦ 0,01). ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʨʝʟʝʨʚʫʘʨ ʦʧʫʩʢʘʝʪʩʷ 

ʚ ʠʩʭʦʜʥʫʶ ʧʦʟʠʮʠʶ ʠ ʥʘʧʦʣʥʷʝʪʩʷ ʚʦʜʦʡ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 12.  

 

ʊʘʙʣʠʮʘ 12 - ɺʣʠʷʥʠʝ ʚʠʜʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʧʧʨʝʪʦʚ ʥʘ ʛʠʜʨʦʬʦʙʥʦʝ 

ʩʚʦʡʩʪʚʦ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ 

ʆʙʨʘʟʮʳ 

ɺʦʜʦʫʧʦʨʥʦʩʪʴ, ʤʤ ʅ2ʆ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʧʧʨʝʪʘ, ʛ/ʣ 

20 30 40 50 60 

 

1 2 3 4 5 6 

 Tubiguard SCS-F 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 12. 

1 2 3 4 5 6 

1 150 180 220 275 280 

2 150 200 240 300 300 

3 130 170 200 225 230 

 Ecoperl Active 

1 140 150 180 190 190 

2 140 160 200 210 220 

3 110 150 160 170 170 

 ɻʠʜʨʦʬʦʙʠʟʠʨʫʶʱʘʷ ʵʤʫʣʴʩʠʷ 

1 150 180 230 250 250 

2 160 200 240 250 260 

3 130 170 190 210 220 

ʇʨʠʤʝʯʘʥʠʝ: ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 1400ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

10 ʤʠʥ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʪʝʨʤʠʥʳ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 95% 

[220]. 

 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʧʧʨʝʪʦʚ ʚʦʜʦʫʧʦʨʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʚʦʟʨʘʩʪʘʝʪ.  

ʕʪʦ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 12, ʛʜʝ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʘʤʳʝ ʥʘʠʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʚʳʷʚʣʝʥʳ ʫ ʦʙʨʘʟʮʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʘʧʧʨʝʪʦʤ Tubiguard SCS-F ʠ 

ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ ʵʤʫʣʴʩʠʝʡ, ʘ ʩʘʤʳʝ ʥʘʠʤʝʥʴʰʠʝ ïʧʨʦʧʠʪʘʥʳʝ ʘʧʧʨʝʪʦʤ 

EcoperlActive.  

ɽʩʣʠ ʙʫʜʝʤ ʩʨʘʚʥʠʚʘʪʴ, ʪʦ ʫʚʠʜʠʤ:  

ɺʦʜʦʫʧʦʨʥʦʩʪʴ ʥʝ ʘʧʧʨʝʪʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʠʤʝʝʪ 20 ʤʤ ʚʦʜʷʥʦʛʦ 

ʩʪʦʣʙʘ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ EcoperlActive ʦʙʨʘʟʮʳ ʧʨʦʤʦʢʘʣʠ ʥʘʩʢʚʦʟʴ 

[215].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʘʧʧʨʝʪʠʨʫʶʱʝʡ ʢʦʤʧʦʟʠʮʠʠ Tubiguard SCS-

F ʠ ʵʤʫʣʴʩʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʜʨʦʬʦʙʥʦʩʪʴ, ʪ.ʝ. ʦʙʨʘʟʮʳ ʥʝ ʧʨʦʧʫʩʢʘʶʪ ʚʦʜʫ. 

ʇʨʠʯʝʤ ʟʜʝʩʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ Tubiguard SCS-F ʛʠʜʨʦʬʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʫʩʠʣʠʚʘʶʪʩʷ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [215].   

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʣʠʢʘʪʩʦʜʝʨʞʘʱʝʡ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ 

ʵʤʫʣʴʩʠʠ, ʧʫʪʝʤ ʙʣʦʢʠʨʦʚʘʥʠʷ -ʆʅ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʤʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧ ʚʦʣʦʢʥʘ ʠ ʵʤʫʣʴʩʠʠ, ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʛʠʜʨʦʬʦʙʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʭʣʦʧʢʦʩʦʜʝʨʞʘʱʝʡ ʪʢʘʥʠ.  

ɽʱʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʬʪʦʨ- ʠ ʩʠʣʠʢʦʥ ʩʦʜʝʨʞʘʱʠʝ ʩʦʩʪʘʚʳ 

ʠʤʝʶʪ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʯʝʤ EcoperlActive. 

ʈʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʚʦʜʦʫʧʦʨʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʝʱʝ ʢ ʪʦʤʫ ʞʝ ʧʣʶʩʩʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʘʤʠ ʘʧʧʨʝʪʦʚ ʠ 

ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʩʫʰʢʠ ʩʫʤʤʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 11-12   
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ʈʠʩʫʥʦʢ 11 - ɿʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ (Tubiguard SCS-F). ɺʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ï 

0,3%. 

1 ï ʪʢʘʥʴ ʧʨʦʩʪʦʛʦ ʧʦʣʦʪʥʷʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ, ʠʤʝʶʱʘʷ ʛʣʘʜʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ; 2 ï ʪʢʘʥʴ ʧʝʨʝʧʣʝʪʝʥʠʷ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ, ʠʤʝʶʱʘʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʷʯʝʡʢʠ; 3 ï ʪʢʘʥʴ ʚʘʬʝʣʴʥʦʛʦ  

ʧʝʨʝʧʣʝʪʝʥʠʷ, ʠʤʝʶʱʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʧʥʳʝ ʫʟʦʨʳ. ʋʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ: 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 10 ʤʠʥ, ʢʦʥʮʝʥʪʨʘʮʠʷ Tubiguard SCS-F ï 50 ʛ/ʣ. 

 

 
 

ʈʠʩʫʥʦʢ 12 - ɿʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ (ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ ʵʤʫʣʴʩʠʷ). ɺʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʠ ï 0,5%. 
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1 ï ʪʢʘʥʴ ʧʨʦʩʪʦʛʦ ʧʦʣʦʪʥʷʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ, ʠʤʝʶʱʘʷ ʛʣʘʜʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ; 2 ï ʪʢʘʥʴ ʧʝʨʝʧʣʝʪʝʥʠʷʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ, ʠʤʝʶʱʘʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʷʯʝʡʢʠ; 3 ï ʪʢʘʥʴ ʚʘʬʝʣʴʥʦʛʦ 

(ʩʣʦʞʥʘʷ ʩʘʨʞʘ) ʧʝʨʝʧʣʝʪʝʥʠʷ, ʠʤʝʶʱʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʧʥʳʝ ʫʟʦʨʳ. 

ʋʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [215]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʨʠʩʫʥʢʘ 11 ʠ ʨʠʩʫʥʢʘ 12 ʠʣʣʶʩʪʨʠʨʫʶʪ, ʯʪʦ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʦʚ ʘʧʧʨʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʨʝʞʠʤʳ ʧʨʦʮʝʩʩʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ (ʇʨʠʣʦʞʝʥʠʝ ʂ). ɽʩʣʠ ʜʣʷ Tubiguard SCS-

F ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʦʜʦʦʪʪʘʣʢʠʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 1500ʉ, ʘ ʚ ʩʣʫʯʘʝ 

ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ ʵʤʫʣʴʩʠʠ ʵʪʠ ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʮʝʩʩʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 1600ʉ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 150-1600ʉ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʥʝ ʜʘʶʪ, 

ʪ.ʝ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʩʠʩʪʝʤʳ. ɿʥʘʯʠʪʴ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʦʩʪʘʚʘ ʠ - ʆʅ 

ʛʨʫʧʧʘʤʠ ʩʫʙʩʪʨʘʪʘ ʧʨʦʪʝʢʘʝʪ ʧʨʠ150-1600ʉ [221]. (ʇʨʠʣʦʞʝʥʠʝ ʂ) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʥʘ ʛʠʜʨʦʬʦʙʥʦʛʦ 

ʟʘʩʪʠʣʘ ʟʘ ʩʯʝʪ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʛʠʜʨʦʢʩʠʣʦʤ ʤʘʢʨʦʤʦʣʝʢʫʣʳ 

ʮʝʣʣʶʣʦʟʳ ʠ ʨʝʘʢʮʠʦʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʘʧʧʨʝʪʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʪʢʘʥʠ, ʦʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʧʨʦʯʥʦʩʪʴ ʪʢʘʥʠ, ʩʥʠʞʘʝʪʩʷ ʥʘ 7-11% (ʨʠʩʫʥʦʢ 13) 

 

 
 

ʈʠʩʫʥʦʢ 13 - ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʦʪ ʚʠʜʘ ʘʧʧʨʝʪʘ: ɸ - ʥʝ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ. 

ɺ-ʦʙʨʘʟʮʳ, ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ Tubiguard SCS-F. ʉ-ʦʙʨʘʟʮʳ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʵʤʫʣʴʩʠʝʡ. 

 

ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʝ ʮʝʣʣʶʣʦʟʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 13), ʪ.ʢ. ʚ 
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ʧʨʦʮʝʩʩʝ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʚʦʣʦʢʦʥ 

ʎʝʣʴʶ ʧʨʦʮʝʩʩʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ [222] ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʢʘʥʠ, ʧʨʠ 

ʵʪʦʤ ʪʢʘʥʴ ʧʨʠʦʙʨʝʪʘʝʪ ʫʧʨʫʛʦʩʪʴ, ʫʣʫʯʰʝʥʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʰʝʣʢʦʚʠʩʪʦʩʪʴ, 

ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʶʪʩʷ ʝʝ ʧʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʯʥʦʩʪʴ ʢ 

ʠʩʪʠʨʘʥʠʶ ʠ ʫʜʣʠʥʝʥʠʶ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʨʠ ʨʘʩʢʨʦʝ, 

ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʥʠʤ ʧʦʰʠʚʘ, ʥʝ ʫʭʫʜʰʘʷ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʨʘʙʦʪʝ [223] ʦʙʩʫʞʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʢʨʘʩʢʠ ʮʝʣʣʶʣʦʟʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʚʣʠʷʝʪ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ ʦʪʜʝʣʢʘ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʛʠʜʨʦʬʦʙʠʟʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʅʘ ʨʠʩ. 14 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ ʦʪ ʧʝʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʪʘʙʣʠʮʘ 13 

ʟʘʥʝʩʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʦʪ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʇʨʠʣʦʞʝʥʠʝ ʂ) 

ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 13. 

ɿʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʟʨʘʯʥʳʭ ʧʣʝʥʦʢ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʠʭ ʢʘʢ ʮʚʝʪʦʚʦʡ ʪʦʥ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʷʨʢʦʩʪʴ ʥʝ ʠʟʤʝʥʷʶʪʩʷ, 

ʢʨʦʤʝ ʪʦʛʦ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʧʣʝʥʢʘ ʚʳʩʦʢʦʵʣʘʩʪʠʯʥʘʷ ʠ ʧʨʦʷʚʣʷʝʪ 

ʚʳʩʦʢʦʘʜʛʝʟʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʣʦʢʥʠʩʪʦʤʫ ʩʫʙʩʪʨʘʢʪʫ.    

 

ʊʘʙʣʠʮʘ 13 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʦʪ ʚʠʜʘ ʘʧʧʨʝʪʘ* 

ʅʦʤʝʨʘ 

ʦʙʨʘʟʮʦʚ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʮʚʝʪʘ, K/S 

ʗʨʢʦʩʪʴ 

ʮʚʝʪʘ, 

L*  

ʎʚʝʪʦʚʦʡ 

ʪʦʥ, h* 

ʇʨʦʯʥʦʩʪʴ ʢ 

ʤʳʣʥʳʤ 

ʦʙʨʘʙʦʪʢʘʤ, 

ʙʘʣʣ 

ʇʨʦʯʥʦʩʪʴ 

ʢ ʪʨʝʥʠʶ, 

ʙʘʣʣ 

Tubiguard SCS-F 

1 14/15 57/55 68/69 5/5/5//5/5/5 5/5//5/5 

2 14/15 57/55 68/69 5/5/5//5/5/5 5/5//5/5 

3 14/15 57/55 68/69 5/5/5//5/5/5 5/5//5/5 

 ɺʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ ʵʤʫʣʴʩʠʷ 

1 14/15 57/56 68/68 5/5/5//5/5/5 5/5//5/5 

2 14/15 57/57 68/69 5/5/5//5/5/5 5/5//5/5 

3 14/16 57/55 68/69 5/5/5//5/5/5 5/5//5/5 

*ʚ ʯʠʩʣʠʪʝʣʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ, ʚ ʟʥʘʤʝʥʝʪʝʣʝ ʧʦʩʣʝ 

ʘʧʨʝʪʠʨʦʚʘʥʠʷ. ɺʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ï 0,3% 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ ʦʙʨʘʟʮʦʚ ʚʦ ʚʨʝʤʷ 

ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ, ʥʘ ʝʝ ʧʦʚʳʰʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ.  
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ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʪʢʘʥʠ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘʤʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 14. 

 

  
ʘ ʚ 

 

ʈʠʩʫʥʦʢ 14 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʪʢʘʥʠ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘʤʠ: ʘ) Tubiguard SCS-F;  ʚ) 

ɺʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ ʵʤʫʣʴʩʠʷ. 

 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʮʝʩʩ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʚ ʪʝʯʝʥʠʝ 6-7 ʤʠʥ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1500ʉ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Tubiguard SCS-F ʠ ʧʨʠ 1600ʉ ʚ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʵʤʫʣʴʩʠʠ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ ʦʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ. (ʇʨʠʣʦʞʝʥʠʝʂ) 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʧʠʣʣʷʨʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [215].   

(ʨʠʩʫʥʦʢ 15). ʂʘʧʠʣʣʷʨʥʳʡ ʵʬʬʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʲʝʤʝ ʠʣʠ ʦʧʫʩʢʘʥʠʠ 

ʞʠʜʢʦʩʪʠ ʚ ʫʟʢʠʭ ʢʘʥʘʣʘʭ ʠʣʠ ʧʦʨʠʩʪʳʭ ʪʝʣʘʭ.  

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʞʠʜʢʦʩʪʴ ʩʪʨʝʤʠʪʩʷ ʩʤʦʯʠʪʴ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʥʘʣʘ ʠ ʧʦʜʥʷʪʴʩʷ ʚʚʝʨʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʠʣʫ ʧʨʠʪʷʞʝʥʠʷ.  

ɸ ʚ ʥʘʰʠʭ ʩʣʫʯʘʷʭ ʚʩʣʝʜʩʪʚʠʝ ʙʣʦʢʠʨʦʚʢʠ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʮʝʣʣʶʣʦʟʳ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʦʩʪʘʚʦʚ, ʘ 

ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʪʝʡ ʪʢʘʥʠ ʧʣʝʥʢʠ ʧʦʜʲʝʤ ʞʠʜʢʦʩʪʠ, ʪ.ʝ. 

ʢʘʧʠʣʣʷʨʥʳʡ ʵʬʬʝʢʪ ʥʘ ʚʩʝʭ ʪʨʝʭ ʦʙʨʘʟʮʘʭ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠ, ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
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ʈʠʩʫʥʦʢ 15 ï ɺʣʠʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ ʥʘ 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʨʘʟʮʦʚ 

ʪʢʘʥʠ. 1, 2, 3-ʥʦʤʝʨʘ ʦʙʨʘʟʮʦʚ 

ʪʢʘʥʠ. 

 
 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʢʘʧʠʣʣʷʨʥʦʩʪʴ, ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ  

ʦʙʨʘʟʮʦʚ, ʚʩʝ ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʠʜʘ ʘʧʧʨʝʪʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ, ʯʪʦ ʢʘʧʠʣʣʷʨʥʦʩʪʴ ʚʩʝʭ 

ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ ʠʤʝʣʘ ʟʥʘʯʝʥʠʝ 0. ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ ʦʙʨʘʟʮʦʚ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 38-40% ʧʦʩʣʝ ʠʭ ʦʙʨʘʙʦʪʢʠ ʠʩʩʣʝʜʫʝʤʳʤʠ ʩʦʩʪʘʚʘʤʠ, ʢʦʛʜʘ ʢʘʢ 

ʟʥʘʯʝʥʠʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 2,5-3,1% [215]. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʫʯʝʥʠʝ ʜʳʰʘʱʝʛʦ ʛʠʜʨʦʬʦʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʝʛʦ 

ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʘʧʧʨʝʪʘ. 

 

   
ʌʦʪʦʩʥʠʤʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʜʦ ʦʙʨʘʙʦʪʢʠ 
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ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʜʦ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ 

   
ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ Tubiguard SCS-F 

   
ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ 

ʵʤʫʣʴʩʠʝʡ ˉ3 

1 2 3 

 

ʈʠʩʫʥʦʢ 16 ï ʌʦʪʦʛʨʘʬʠʠ 10 ʭ/ʙ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʜʦ 

ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠ. ʉʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʥʘ 

ʈʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JSM 6490LV ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ JEOL 

(ʗʧʦʥʠʷ). 

 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʥʠʞʝ ʧʨʠʚʝʜʝʥʥʳʤʠ ʩʥʠʤʢʘʤʠ 

ʦʙʨʘʟʮʦʚ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʣʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʦ ʠ 

ʧʦʩʣʝ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 16. ʀʟ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʩʥʠʤʢʦʚ ʥʘ 

ʨʠʩʫʥʢʝ 16 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʢʘʥʠ ʩʧʣʦʰʥʘʷ ʧʣʝʥʢʘ ʠʟ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʧʧʨʝʪʦʚ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ, ʘ ʧʦʨʠʩʪʦʩʪʴ ʪʢʘʥʠ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʪʢʘʥʠ ʩ ʨʘʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʛʜʝ ʯʝʪʢʦ ʚʠʜʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ, ʪʦʯʥʝʝ ʤʝʞʚʦʣʦʢʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʆʙʨʘʙʦʪʘʥʥʳʝ ʦʙʨʘʟʮʳ 

ʥʘʨʷʜʫ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʣʠ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʤʷʛʢʠʡ ʛʨʠʬ ʥʘ ʦʱʫʧʴ.  ʏʝʨʝʟ ʞʝʩʪʢʦʩʪʴ ʪʢʘʥʠ ʧʨʠ 

ʠʟʛʠʙʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʤʷʛʢʦʩʪʴ, ʪ.ʢ. ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʢʘʥʠ ʠʟʛʠʙʫ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʞʝʩʪʢʦʩʪʠ ʪʢʘʥʠ. ɸ ʫʧʨʫʛʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʛʣʘʞʠʚʘʝʤʦʩʪʴ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʦʮʝʥʠʚʘʝʪʩʷ ʯʝʨʝʟ ʥʝʩʤʠʥʘʝʤʦʩʪʴ ʪʢʘʥʠ.  

 ʅʝʩʤʠʥʘʝʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʩʫʤʤʘʨʥʳʡ ʫʛʦʣ ʨʘʩʢʨʳʪʠʷ. ʋʛʦʣ 

ʨʘʩʢʨʳʪʠʷ ʦʙʨʘʟʮʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʢʘʥʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ISO 2313-2:2021.Textiles 



73 
 

ð Determination of the recovery from creasing of a horizontally folded specimen of fabric by 

measuring the angle of recovery. ɾʝʩʪʢʦʩʪʴ ʪʢʘʥʠ ʧʨʠ ʠʟʛʠʙʝ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ɻʆʉʊ 10550-93. Textiles. Cloth. 

Methods for determination of resistance to blend. 

ɺ ʪʘʙʣʠʮʝ 14 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʞʝʩʪʢʦʩʪʠ ʠ ʥʝʩʤʠʥʘʝʤʦʩʪʠ 

ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. 

 

ʊʘʙʣʠʮʘ 14 - ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʦʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘ 

ʆʙʨʘʟʮʳ ɾʝʩʪʢʦʩʪʴ ʪʢʘʥʠ, ʤʢʅ ¶ ʩʤ2 
ʉʫʤʤʘʨʥʳʡ ʫʛʦʣ ʨʘʩʢʨʳʪʠʷ 

ʩʢʣʘʜʢʠ, ʛʨʘʜ. 

ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʜʦ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ 

1 10444,9 91,0 

2 6862,71 107,6 

3 6024,1 115,4 

ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ Tubiguard SCS-F 

1 11950,58 93,2 

2 7913,13 112,6 

3 6833,6 121,8 

ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ 

ʵʤʫʣʴʩʠʝʡ  

1 11830,02 93,8 

2 7903,28 114,6 

3 6907,1 123,2 

 

ɾʝʩʪʢʦʩʪʴ ʪʢʘʥʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʢʘʥʠ ʚ 

ʯʘʩʪʥʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʥʠʪʝʡ ʧʦ ʦʩʥʦʚʝ ʠ ʧʦ ʫʪʢʫ, ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 14 ʦʙʨʘʟʝʮ, ʧʦʣʦʪʥʷʥʦʛʦ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʳʤʠ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʞʝʩʪʢʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ. ʊʘʢʞʝ, ʧʦʚʳʰʝʥʥʦʡ 

ʩʤʠʥʘʝʤʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʧʝʨʚʳʡ ʦʙʨʘʟʝʮ, ʪ.ʝ. ʪʢʘʥʴ ʧʦʣʦʪʥʷʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ 

ʟʘ ʩʯʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʠʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ, ʜʣʷ ʠʟʛʠʙʘ ʦʩʥʦʚʳ ʠ ʫʪʢʘ 

ʧʦʧʝʨʝʤʝʥʦ ʪʨʝʙʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʫʩʠʣʠʝ. ʆʙʨʘʟʮʳ ʪʢʘʥʠ ʠʤʝʶʱʠʝ 

ʢʚʘʜʨʘʪʥʦʝ ʩʪʨʦʝʥʠʝ ʪʠʧʘ ʚʘʬʝʣʴʥʦʛʦ ʠ ʨʝʣʴʝʬʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʦʙʣʘʜʘʶʪ 

ʯʫʪʴ ʤʝʥʴʰʝʡ ʩʤʠʥʘʝʤʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʳʝ 

ʦʩʥʦʚʦʧʣʦʪʥʳʝ ʠʣʠ ʫʪʦʯʥʦʧʣʦʪʥʳʝ ʧʝʨʝʢʨʳʪʠʷ. ɺʦʟʥʠʢʘʝʪ ʦʙʨʘʪʥʦʟʘʚʠʩʠʤʘʷ 

ʩʚʷʟʴ, ʝʩʣʠ ʜʣʠʥʘ ʧʝʨʝʢʨʳʪʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩʤʠʥʘʝʤʦʩʪʴ, 

ʪʘʢ ʢʘʢ ʫʩʠʣʠʷ ʟʘʪʨʘʯʝʥʥʳʝ ʥʘ ʩʛʠʙʘʥʠʝ ʪʢʘʥʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʪ ʠʟʛʠʙʫ. 

ʋʚʝʣʠʯʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʠ ʩʤʠʥʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘʤʠ ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʰʠʚʢʠ ʤʝʞʜʫ ʮʝʣʣʶʣʦʟʦʡ ʠ 

ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘʤʠ, ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣʳ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʦʡʢʦʛʦ ʢ ʨʘʟʣʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʛʠʜʨʦʬʦʙʥʦʛʦ 

ʩʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʧʦʟʠʮʠʠ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʘʢʪʠʚʥʳʝ ʧʦʣʷʨʥʳʝ ʛʨʫʧʧʳ ʠ ʜʣʠʥʥʳʝ ʮʝʧʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, 
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ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʤʘʢʨʦʤʦʣʝʢʫʣʦʡ ʮʝʣʣʶʣʦʟʳ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ ʵʤʫʣʴʩʠʝʡ ʠ ʮʝʣʣʶʣʦʟʳ 

ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʄʝʞʜʫ ʘʟʦʪʦʤ ʠʟ ʘʤʠʥʦ- ʨʘʜʠʢʘʣʘ 

ʤʝʣʘʤʠʥ ʭʣʦʨʩʫʣʴʬʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ʠ ʢʠʩʣʦʨʦʜʦʤ ʮʝʣʣʶʣʦʟʳ 

ʦʙʨʘʟʫʝʪʩʷ ʢʦʚʘʣʝʥʪʥʘʷ ʩʚʷʟʴ ʧʦ ʜʦʥʦʨʥʦ ʘʢʪʠʚʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʢʦʪʦʨʘʷ 

ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʸʪ ʨʘʟʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʵʪʠʭ 

ʣɻʝʤʝʥʪʦʚ ʥʘ 0,5. 

 

 
 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʪʜʝʣʢʠ ʢ ʤʳʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ, ʘ ʪʘʢʞʝ ʢ ʭʠʤʠʯʝʩʢʦʡ 

ʯʠʩʪʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʉïʆïʉ ʩʚʷʟʠ (ʧʨʦʩʪʘʷ ʵʬʠʨʥʘʷ 

ʩʚʷʟʴ) ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʮʝʣʣʶʣʦʟʳ ʠ ʄʄʍʉ ʇʕ 

(ʤʝʣʘʤʠʥʭʣʦʨʩʫʣʴʬʠʨʦʚʘʥʥʳʡ ʧʦʣʠʵʪʠʣʝʥ) [224]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʀʂ-ʌʫʨʴʝ-ʩʧʝʢʪʨʦʩʢʦʧʠʶ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʠʩʫʥʢʘʤʠ 17-20). ʀʂ-ʩʧʝʢʪʨʳ ʟʘʧʠʩʳʚʘʣʠ ʚ ʪʘʙʣʝʪʢʘʭ ʙʨʦʤʠʜʘ ʢʘʣʠʷ ʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʝ ʀʂ-ʌʫʨʴʝ ʩʧʝʢʪʨʦʤʝʪʨ Nicolet iS50 (Thermo Fisher Scientific, 

ʉʐɸ) ʚ ʠʥʪʝʨʚʘʣʝ ʜʣʠʥʳ ʚʦʣʥ 6000-500 ʩʤ-1. 
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ʈʠʩʫʥʦʢ 17 - ʀʂ-ʩʧʝʢʪʨ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ 

 

ʉʧʝʢʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʯʘʩʪʦʪʘʤʠ: 3570-3125 ʩʤ-1 ï 

ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʅʆ-ʛʨʫʧʧ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʠ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʳʭ ʅ-ʩʚʷʟʷʭ; 2940-2860 ʩʤ-1ï ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʚʷʟʝʡ ʚ 

ʛʨʫʧʧʘʭ Cʅ ʠ ʉʅ2; 1630 ʩʤ
-1 ï ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʚʷʟʝʡ ʅïʆïʅ, 

ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ. ʀʥʪʝʥʩʠʚʥʘʷ ʨʘʟʤʳʪʘʷ ʧʦʣʦʩʘ 

3200-3600ʩʤ-1 ʠ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʚ ʦʙʣʘʩʪʠ 2800-3000ʩʤ-1 ʦʙʫʩʣʦʚʣʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʘʣʝʥʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, ʚʢʣʶʯʝʥʥʳʭ 

ʚ ʚʦʜʦʨʦʜʥʫʶ ʩʚʷʟʴ ʠ ʛʨʫʧʧ Cʅ, ʉʅ2. ʩʠʣʴʥʳʝ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1000 ï 

1200 ʩʤ-1 ʦʙʫʩʣʦʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚʘʣʝʥʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʉ ï ʆ, ʉ ï ʉ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʍʉʇ ʥʘ ʦʩʥʦʚʝ ʇʕɺɼ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 15. 

 

ʊʘʙʣʠʮʘ 15 - ʍʘʨʘʢʪʝʨʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ - ʭʣʦʨʩʫʣʴʬʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ (ʍʉʇ) ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʇʕɺɼ) 

ɺʦʣʥʦʚʳʝ ʯʠʩʣʘ, ʩʤ-1 ʉʪʨʫʢʪʫʨʥʳʝ 

ʬʨʘʛʤʝʥʪʳ 

ʊʠʧʳ 

ʢʦʣʝʙʘʥʠʡ 

2850-2919 ïʉʅ3 vas (c.) 

3030 ïʆʅ vOH, (ʧʝʨ) 

2850 ïʉʅ2 vs (c.) 

1465-728 ïʉʅ2 ŭ, (cp.) 

1701 ï CO c. 

1158-1263 S=O st 

806-610 C-S - 

1367 R-SO2-CI - 

806-610 C-CI  oʯ c. 
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ʈʠʩʫʥʦʢ 18 - ʀʂ-ʩʧʝʢʪʨ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʵʤʫʣʴʩʠʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 19 ʧʨʠʚʝʜʝʥ ʀʂ-ʩʧʝʢʪʨ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʵʤʫʣʴʩʠʝʡ.  

 

 
 

ʈʠʩʫʥʦʢ 19 - ʀʂ-ʩʧʝʢʪʨ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʘʧʧʨʝʪʠʨʦʚʘʥʥʦʡ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʵʤʫʣʴʩʠʝʡ 

 

ɺ ʀʂ-ʩʧʝʢʪʨʦʛʨʝ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʩʚʷʟʴ ʛʨʫʧʧʳ N-O ʧʦʛʣʦʱʘʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 1680-1450 ʩʤ-1. ʇʦ ʩʧʝʢʪʨʦʛʨʘʤʤʝ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚʠʜʥʦ ʥʘʣʠʯʠʝ 

ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʜʠʘʧʘʟʦʥʝ ʧʦʛʣʦʱʝʥʠʷ 1647 ʩʤ-1. ʅʘ ʜʠʘʧʘʟʦʥʘʭ 1310-1000 ʩʤ-1 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʩʪʳʝ ʵʬʠʨʳ ʚʠʜʘ ʉ-ʆ-ʉ. ʇʦ ʜʘʥʥʳʤ ʀʂ-ʩʧʝʢʪʨʳ (ʥʘʰʝʛʦ 

ʚʝʱʝʩʪʚʘ) ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʪʝʩʥʝʥʠʷ ʘʪʦʤʦʚ Cl ʠʟ 
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ʭʣʦʨʩʫʣʴʬʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ʩ ʚʦʜʦʨʦʜʦʤ ʠʟ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ 

ʮʝʣʣʶʣʦʟʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʉ-ʆ-ʉ ʩʚʷʟʠ ʚʠʜʠʤʳʭ ʥʘ ʜʠʘʧʘʟʦʥʝ 1314,63 ʩʤ-1. 

ʕʪʠ ʧʠʢʠ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʀʂ-ʩʧʝʢʪʨʝ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʪʢʘʥʠ [225]. 

ʊʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʪʦʨʦʛʦ 

ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘ, ʪ.ʝ. Tubiquard SCS-F ʩ ʤʘʢʨʦʤʦʣʝʢʫʣʦʡ ʮʝʣʣʶʣʦʟʳ, ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥ ʀʂ-ʩʧʝʢʪʨ ʦʙʨʘʙʦʪʘʥʥʦʡ ʪʢʘʥʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 20). 

Tubiquard SCS-F - ʵʪʦ ʦʪʜʝʣʦʯʥʳʡ ʩʦʩʪʘʚ ʥʘ ʦʩʥʦʚʝ ʬʪʦʨʘ ʠ ʠʤʝʝʪ ʰʝʩʪʴ 

ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ [226]. 

 

 
 

ʈʠʩʫʥʦʢ 20 - ʀʂ-ʩʧʝʪʨ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʘʧʧʨʝʪʠʨʦʚʘʥʥʦʡ ʩ 

Tubiguard SCS-F. 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʪʦʨʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʜʘʥʠʷ ʪʢʘʥʷʤ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ, ʦʥʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʥʠʞʘʶʪ ʩʚʦʙʦʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʥʝʨʛʠʶ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʘʭ (ʨʠʩʫʥʦʢ 19) ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʦʣʦʩʳ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʚʷʟʝʡ CïF ʚ ʜʠʘʧʘʟʦʥʝ 1000ï1400 ʩʤï1, ʯʪʦ, ʢʘʢ 

ʠ ʦʞʠʜʘʣʦʩʴ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʧʝʰʥʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʚʦʡʩʪʚʘ ʚʦʜʦʫʧʦʨʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʥʠʞʝʥʠʝ ʚʦʜʳ ʚ 

ʩʪʨʫʢʪʫʨʝ ʮʝʣʣʶʣʦʟʳ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 1631,56 ʩʤ-1. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 1631,56 ʩʤ-1 ʚ ʩʧʝʢʪʨʘʭ 

ʘʧʧʨʝʪʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʯʘʩʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʨʝʧʘʨʘʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ 

ʤʘʢʨʦʤʦʣʝʢʫʣʦʡ ʮʝʣʣʶʣʦʟʳ [227].  

ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ Tubiquard SCS-F ʷʚʣʷʝʪʩʷ ʬʪʦʨʩʦʜʝʨʞʘʱʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ʩ ʰʝʩʪʴʶ ʬʪʦʨʠʨʦʚʘʥʥʳʤʠ ʫʛʣʝʨʦʜʥʳʤʠ ʘʪʦʤʘʤʠ, ʪʦ 



78 
 

ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʨʝʘʢʮʠʶ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩ ʮʝʣʣʶʣʦʟʦʡ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [228]:  

 

 
 

ʄʦʣʝʢʫʣʳ ʢʦʤʧʦʥʝʥʪʦʚ ʘʧʧʨʝʪʘ ʜʣʷ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʥʘ, ʦʙʨʘʟʫʷ ʩʧʣʦʰʥʦʡ ʟʘʩʣʦʥ ʠʟ 

ʛʠʜʨʦʬʦʙʥʳʭ ʯʘʩʪʝʡ. ʎʝʣʦʩʪʥʦʩʪʴ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʚʝʯʘʝʪ ʟʘ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʪʢʘʥʠ, ʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ.  

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʘʧʧʨʝʪʳ ʥʝ ʜʦʣʞʥʳ ʩʤʳʚʘʪʴʩʷ ʧʨʠ ʩʪʠʨʢʘʭ. ʉʪʠʨʢʘ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 400ʉ ʚ ʨʘʩʪʚʦʨʝ ʤʳʣʘ (5 ʛ/ʣ) ʚ 

ʩʪʠʨʘʣʴʥʦʡ ʤʘʰʠʥʝ ʤʘʨʢʠ Wash fastness DL-2002(ʂʦʨʝʷ). 

 

ʊʘʙʣʠʮʘ 16 - ʉʦʭʨʘʥʝʥʠʝ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʩʪʠʨʦʢ 

ʆʙʨʘʟʮʳ 

ɺʦʜʦʫʧʦʨʥʦʩʪʴ, ʤʤ ʅ2ʆ 

ʂʨʘʪʥʦʩʪʴ ʧʨʦʤʳʚʢʠ 

ɹʝʟ ʧʨʦʤʳʚʢʠ 1 2 3 4 5 

Tubiguard SCS-F 

1 300 300 300 296 293 290 

2 340 340 340 338 336 333 

3 280 280 280 275 272 270 

 ɺʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ ʵʤʫʣʴʩʠʷ 

1 290 290 290 298 295 292 

2 340 340 340 337 334 330 

3 270 270 270 266 263 261 

 

ɺʘʞʥʦ, ʯʪʦ ʜʘʞʝ ʦʙʨʘʟʝʮ ʧʦʜ ʥʦʤʝʨʦʤ 3 ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʛʠʜʨʦʬʦʙʥʳʝ 

ʩʚʦʡʩʪʚʘ ʠ ʧʦʩʣʝ ʩʪʠʨʦʢ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʘʧʧʨʝʪʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʙʣʠʮʝʡ 16). ʇʨʠʯʠʥʘ ʚʳʙʦʨʘ ʪʦʣʴʢʦ ʦʙʨʘʟʮʘ ʧʦʜ ʥʦʤʝʨʦʤ 3 ʚ ʪʦʤ, ʯʪʦ, ʝʩʣʠ 

ʠʩʧʳʪʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʩʨʘʚʥʠʤʳ ʧʨʠ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʪʦ 

ʧʨʦʯʥʦʩʪʴ ʛʠʜʨʦʬʦʙʥʦʡ ʦʪʜʝʣʢʠ ʜʣʷ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ ʦʩʪʘʥʫʪʩʷ 

ʩʦʧʦʩʪʘʚʠʤʳʤʠ, ʪ.ʢ. ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʦʙʨʘʟʮʳ ʠʤʝʷ, ʙʦʣʝʝ ʧʣʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʩ ʥʘʠʤʝʥʴʰʝʡ ʚʳʩʦʪʦʡ ʨʝʣʴʝʬʘ ʠʣʠ ʛʣʘʜʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʠʜʨʦʬʦʙʥʦʩʪʠ. ʂʘʢ ʙʳ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʵʪʦ ʥʝ 
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ʢʘʟʘʣʦʩʴ, ʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʘʪʴ ʰʝʨʝʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ [229] 

ʈʷʜʦʤ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʫʯʝʥʳʭ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ 

ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ 

ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʣʝʞʘʱʝʡ ʢʘʧʣʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʦʚ ʦʮʝʥʠʪʴ ʝʛʦ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ [230]. ɺ 

ʩʚʷʟʠ, ʩ ʯʝʤ ʜʘʣʝʝ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʤʝʪʦʜʦʤ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʛʣʦʤ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʢʘʧʣʠ ʚ ʪʦʯʢʝ ʠʭ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 21. 

 

 
 

 
ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʜʦ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ 

 
  

ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ Tubiguard SCS-F 

   
ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ 

ʵʤʫʣʴʩʠʝʡ 

1 2 3 

 

ʈʠʩʫʥʦʢ 21 - ʉʥʠʤʢʠ ʦʙʨʘʟʮʦʚ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʣʠʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʦ ʠ ʧʦʩʣʝ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ. ʉʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʥʘ 

ʮʠʬʨʦʚʦʤ ʬʦʪʦʘʧʧʘʨʘʪʝ Nikon COOLPIXB500. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 21, ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ, ʥʝʧʦʜʚʝʨʞʝʥʥʳʭ ʦʧʝʨʘʮʠʷʤ 

ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʦʨʦʰʦ ʩʤʘʯʠʚʘʶʪʩʷ ʚʦʜʦʡ. ʆʙʨʘʟʮʳ ʪʢʘʥʠ, 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʦʙʦʠʤʠ ʘʧʧʨʝʪʘʤʠ, ʥʝ ʚʧʠʪʳʚʘʶʪ ʞʠʜʢʦʩʪʴ ʧʝʨʝʤʝʱʘʷ ʝʝ ʧʦ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʢ ʰʘʨʠʢʠ, ʷʚʣʝʥʠʝ ʚʳʛʣʷʜʠʪ ʧʨʦʩʪʦ ʥʝʦʙʳʯʥʳʤ. ɺʣʠʷʥʠʝ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʤʘʯʠʚʘʥʠʷ 

ʦʙʳʯʥʦ ʠʟʫʯʘʝʪʩʷ ʜʣʷ ʤʦʜʝʣʴʥʳʭ ʪʝʢʩʪʫʨ ʪʚʝʨʜʳʭ ʪʝʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʪʝʢʩʪʠʣʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ [231]. 

ʆʜʥʘʢʦ, ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʣʫʯʝʥʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʛʠʜʨʦʬʦʙʥʳʤ ʵʬʬʝʢʪʦʤ. ʕʪʦ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 21, ʯʪʦ ʫʛʦʣ 

ʩʤʘʯʠʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʚʳʰʝ 900, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʭʣʦʧʢʦʚʘʷ ʪʢʘʥʴ ʩʪʘʣʘ ʛʠʜʨʦʬʦʙʥʦʡ. ɼʨʫʛʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ ʧʦʯʪʠ ʧʦʩʪʦʷʥʥʳʡ ʤʝʞʜʫ 1200 ʠ 1240. 

ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʠʜ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʘʧʧʨʝʪʦʚ ʦʢʘʟʳʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʭʣʦʧʢʘ. 

ʊʘʢʞʝ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ 

ʪʢʘʥʠ ʦʮʝʥʠʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʜʦʞʜʝʚʘʥʠʷ ʚ çKor-Uz Textile Technoparkʝè ʥʘ 

ʧʨʠʙʦʨʝ Fabric Water-Spray Tester, DL-3012, (Korea), ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ 

ʧʦISO 4920:2012(en) Textile fabrics ï Determination of resistance to surface 

wetting (spraytest). ʇʨʠʙʦʨ ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʨʘʩʧʳʣʷʪʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʯʝʨʝʟ ʩʦʧʣʦ ʥʘ ʠʩʧʳʪʫʝʤʳʡ ʦʙʨʘʟʝʮ ʧʦʜ 

ʫʛʣʦʤ 450 ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 150 ʤʤ ʥʠʞʝ ʩʦʧʣʘ. ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʘ 

ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʦʡ (AATCC 22-2010 

Water Repellency: Spray Test,ò 2010). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʚ ʨʠʩʫʥʢʝ 22. 

 

  
 

1 2 3 

ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ Tubiguard SCS-F 

ʈʝʡʪʠʥʛ ʧʦ ʚʦʜʦʦʪʘʣʢʠʚʘʥʠʶ, ʨʝʡʪʠʥʛ (IndexENISO) 

80 (ISO 3) 90 (ISO 4) 80 (ISO 3) 
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1 2 3 

ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʝ ʩ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʝʡ ʵʤʫʣʴʩʠʝʡ 

ʈʝʡʪʠʥʛ ʧʦ ʚʦʜʦʦʪʘʣʢʠʚʘʥʠʶ, ʨʝʡʪʠʥʛ (IndexENISO) 

70 (ISO 2) 80 (ISO 3) 70 (ISO 2) 

 

ʈʠʩʫʥʦʢ 22 - ɿʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʦʪ ʚʠʜʘ ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʘ. 

 

ʆʮʝʥʢʫ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʡʪʠʥʛʦʚʦʡ ʪʘʙʣʠʮʳ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ. ɿʥʘʯʝʥʠʝ ISO ISO 4 (ʨʝʡʪʠʥʛ 90) 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʙʳ ʧʨʠʣʠʧʣʠ ʦʪʜʝʣʴʥʳʝ ʤʘʣʝʥʴʢʠʝ ʢʘʧʣʠ, 

ʥʦ ʥʝ ʧʨʦʥʠʢʘʶʪ ʩʢʚʦʟʴ ʥʝʝ. ɿʥʘʯʝʥʠʝ ISO 3 (ʨʝʡʪʠʥʛ 80) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʦʙʘ ʩʤʘʯʠʚʘʝʪʩʷ ʣʝʛʢʦ, ʥʦ ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʥʴʰʝ ʯʝʤ ʯʘʩʪʴ ʚʩʝʡ 

ʧʨʦʙʳ. ɿʥʘʯʝʥʠʝ ISO 2 (ʨʝʡʪʠʥʛ 70) ʫʢʘʟʳʚʘʝʪ ʥʘ ʯʘʩʪʠʯʥʦʝ ʩʤʘʯʠʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʦʯʝʢ ʨʘʩʧʳʣʝʥʠʷ, ʟʜʝʩʴ ʥʘʤʦʢʘʥʠʝ ʧʨʦʙʳ 

ʧʨʝʚʳʰʘʝʪ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʘʧʧʨʝʪʳ ʦʢʘʟʳʚʘʶʪ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʊʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʘʧʧʨʝʪʘ, ʦʙʨʘʟʫʶʪ ʩʧʣʦʰʥʦʡ ʟʘʩʣʦʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʣʦʢʦʥ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʢʦʥʪʘʢʪʫ ʚʦʜʳ ʩ ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʚʦʣʦʢʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʦʜʦʫʧʦʨʥʦʩʪʠ, ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ, ʧʨʦʯʥʦʩʪʠ ʠ 

ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ 

ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʦʚ. ʆʜʥʘʢʦ, ʚʦʜʦʫʧʦʨʥʦʩʪʴ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ 

ʦʙʨʘʟʮʝ ˉ2, ʧʝʨʝʧʣʝʪʝʥʠʷ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʙʦʣʝʝ 

ʧʣʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʯʝʤ ʜʨʫʛʠʝ ʦʙʨʘʟʮʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʜʥʦʬʘʢʪʦʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʩʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʦʜʦʫʧʦʨʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʦʙʝʠʭ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʦʩʪʘʚʦʚ ʠʤʝʶʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʯʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʧʨʦʚʝʜʝʥ ʧʦʣʥʦʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ [232], (ʩʤ. 

ʩʪʨ. 100. Ä5.4.).  

 

ɺʳʚʦʜ: 

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʥʘ ʛʠʜʨʦʬʦʙʥʳʝ ʩʚʦʡʩʪʚʘ. ʊʘʢʞʝ ʙʳʣʠ ʩʜʝʣʘʥʳ 

ʚʳʚʦʜʳ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚʦʜʦʫʧʦʨʥʦʩʪʠ, 

ʩʪʝʧʝʥʠ ʙʝʣʠʟʥʳ, ʧʨʦʯʥʦʩʪʠ ʠ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʩʩʣʝʜʫʝʤʳʝ 

ʦʙʨʘʟʮʳ ʦʪʙʝʣʝʥʥʦʡ ʪʢʘʥʠ ʠʤʝʶʪ ʟʘʚʠʩʠʩʤʦʩʪʴ ʦʪ ʚʠʜʘ ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʦʚ. ʅʦ 

ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʦʜʦʫʧʦʨʥʦʩʪʴ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ 

ʦʙʨʘʟʮʝ ʧʝʨʝʧʣʝʪʝʥʠʷ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘʩʪʠʣʦʤ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʯʫʪʴ ʙʦʣʝʝ 
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ʧʣʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʯʝʤ ʜʨʫʛʠʝ ʦʙʨʘʟʮʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʜʥʦʬʘʢʪʦʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʩʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʦʜʦʫʧʦʨʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʦʙʝʠʭ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʦʩʪʘʚʦʚ ʠʤʝʶʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. 
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5 ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʅɸ ʆʉʅʆɺɽ 

ʇʃɸʅʀʈʆɺɸʅʀʗ ʇʆʃʅʆʌɸʂʊʆʈʅʆɻʆ ʕʂʉʇɽʈʀʄɽʅʊɸ ɼʃʗ 

ʆʉʅʆɺʅʓʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʆʇɽʈɸʎʀʁ ʇʈʀ ɺʓʈɸɹʆʊʂɽ 

ʊʂɸʅʀ ʉ ɿɸɼɸʅʅʓʄʀ ʉɺʆʁʉʊɺɸʄʀ 

 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʚʳʨʘʙʦʪʢʝ 

ʪʢʘʥʠ, ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʯʠʩʣʝ ʦʧʳʪʦʚ ʦʯʝʥʴ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠʟʥʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʙʣʠʟʢʦ ʩʣʝʜʫʝʪ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʛʨʘʤʦʪʥʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʥʫʞʥʦ ʯʠʩʣʦ 

ʦʧʳʪʦʚ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ, ʩʦʟʜʘʪʴ ʘʣʛʦʨʠʪʤ, ʜʣʷ ʚʘʨʴʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚʳʙʦʨ 

ʩʪʨʘʪʝʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦʩʣʝ ʢʘʞʜʦʡ 

ʩʝʨʠʠ ʦʧʳʪʦʚ [232, 233].   

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʦ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʦʧʝʨʘʮʠʠ: ʚʦʣʦʢʥʦʦʪʜʝʣʝʥʠʝ (ʜʞʠʥʠʨʦʚʘʥʠʝ) ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʭʣʦʧʢʘ (ʇʆʍ), ʧʦʣʫʯʝʥʠʝ ʧʨʷʞʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʢʘʥʠ ʠ ʦʪʜʝʣʦʯʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

5.1 ʇʦʣʥʦʬʘʢʪʦʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ 

 

ʎʝʥʥʦʩʪʴ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʢʘʢ ʪʝʢʩʪʠʣʴʥʦʛʦ ʩʳʨʴʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠʩʷ ʧʨʠʨʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʠ ʧʝʨʚʳʤ ʦʩʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʧʫʪʠ  ʢ ʥʝʤʫ ʷʚʣʷʝʪʩʷ  

ʜʞʠʥʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚʦʣʦʢʦʥ ʦʪ ʩʝʤʷʥ ʠ 

ʧʦʩʣʝʜʫʶʱʠʡ ʟʘ ʥʠʤ ʧʨʦʮʝʩʩ ʧʨʷʜʝʥʠʷ. ʂ ʥʘʪʫʨʘʣʴʥʳʤ ʥʘʠʚʘʞʥʝʡʰʠʤ 

ʩʚʦʡʩʪʚʘʤ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʦʪʥʦʩʷʪʩʷ ʜʣʠʥʘ ʚʦʣʦʢʥʘ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʡ 

ʬʘʢʪʦʨ ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ ʠ ʞʝʣʪʠʟʥʳ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʝʱʝ ʪʦʥʠʥʫ, ʨʘʟʨʳʚʥʫʶ 

ʥʘʛʨʫʟʢʫ, ʘ ʪʘʢʞʝ ʫʧʨʫʛʦʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʠʪʴ ʧʨʠʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʚ ʧʨʦʮʝʩʩʘʭ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ (ʇʆʍ) ï ʥʘʰʘ 

ʚʘʞʥʝʡʰʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ.  

ʂʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʜʞʠʥʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʥʘʣʠʯʠʶ ʚ 

ʚʦʣʦʢʥʝ ʟʘʩʦʨʝʥʥʦʩʪʠ ʠ ʟʘʞʛʫʯʝʥʥʦʩʪʠ ʚʦʣʦʢʦʥʝʮ ʠ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʧʦʨʦʢʦʚ ʜʞʠʥʠʨʦʚʘʥʠʷ ï ʢʦʞʠʮʳ ʩ ʚʦʣʦʢʥʦʤ ʠ ʧʫʭʦʤ, ʨʚʘʥʳʭ ʠ 

ʥʝʛʦʜʥʳʭ ʧʝʨʝʙʠʪʳʭ ʚʦʣʦʢʦʥ, ʚʩʝʚʦʟʤʦʞʥʳʭ  ʫʟʝʣʢʦʚ, ʞʛʫʪʠʢʦʚ, ʙʠʪʳʭ 

ʩʝʤʷʥ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʨʦʢʠ ʜʞʠʥʠʨʦʚʘʥʠʷ ʠ ʝʱʝ ʙʦʣʴʰʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ  

ʢʨʘʡʥʝ ʥʝʞʝʣʘʪʝʣʴʥʳ, ʪʘʢ ʢʘʢ ʫʭʫʜʰʘʶʪ ʧʨʦʮʝʩʩ ʧʨʷʜʝʥʠʷ.  
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ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʜʞʠʥʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʳ 

ὼ- ʚʣʘʞʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ, %; ὼ ï ʵʪʦ ʟʘʩʦʨʝʥʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ, %. ʀʭ ʦʩʥʦʚʥʳʝ ʫʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 17. 

 

ʊʘʙʣʠʮʘ 17 - ʋʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨʳ % ʂʦʜʦʚʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʀʥʪʝʨʚʘʣʳ 

ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʋʨʦʚʥʠ ʬʘʢʪʦʨʦʚ 

ʚʝʨʭʥʠʡ 

+1 

ʦʩʥʦʚʥʦʡ 

0 

ʥʠʞʥʠʡ 

-1 

ɺʣʘʞʥʦʩʪʴ 

ʠʩʭʦʜʥʦʛʦ 

ʭʣʦʧʢʘ-

ʩʳʨʮʘ 

ὼ 2 10,5 8,5 6,5 

ɿʘʩʦʨʝʥʥʦʩʪʴ 

ʠʩʭʦʜʥʦʛʦ 

ʭʣʦʧʢʘ-

ʩʳʨʮʘ  

ὼ 3 12 9,0 6 

 

ʌʫʥʢʮʠʝʡ ʦʪʢʣʠʢʘ ʠʣʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʨʘʥʳ: ώ ï ʩʪʝʧʝʥʴ 

ʞʝʣʪʠʟʥʳ, %; ώ ï ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ, %; ώ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʚʦʣʦʢʥʘ, ʩʅ/ʪʝʢʩ. 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 18. 

 

ʊʘʙʣʠʮʘ 18 - ʄʘʪʨʠʮʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ὼ ὼ ὼ ὼὼ ώ ώ ώ 

1 + - - + 8,5 3,2 29,5 

2 + + - - 10,0 3,7 28,1 

3 + - + - 8,8 4,5 28,5 

4 + + + + 11,2 5,7 25,9 

 

ɼʣʷ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʠʧʘ (2.3) ὔ ά ς 

ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʠʤ 

ʚʳʨʘʞʝʥʠʝʤ 

 

Y= ὦ ὦὼ ὦὼ ὦ ὼὼ 

 

ʆʧʳʪʳ ʥʝ ʜʫʙʣʠʨʦʚʘʥʳ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚʳʰʝ 

ʘʣʛʦʨʠʪʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (7) ï (16) 

I ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

1. ɼʠʩʧʝʨʩʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʦʧʳʪʦʚ ʧʨʠ 
ὼ ὼ =0. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 19. 
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ʊʘʙʣʠʮʘ 19 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ ώ ώ ώ   Ὓ 

 

1 9,7 В
 

= 

=
ȟ

 

=9,53 

0,17 0,0289 В  

 
= 

=
В  

= 

=
ȟ

= 0,0233 

2 9,5 -0,03 0,0009 

3 9,4 -0,13 0,0169 

 

ώ  

=28,6 

  

ώ ώ

 

=0,0467 

 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʠ ʧʦ ʬʦʨʤʫʣʘʤ (9) ï (11) 

 

ὦ  =9,625; ὦ  =0,975; ὦ  =0,375; ὦ   =0,225 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

Ὓ{ bi}= Ὓ = 0z,0233=0,0058 

 

̝̜̅̏̃̆̑̉̓̆̌̎̊ ̉̎̓̆̑̃́̌   

Ўὦ = ὸ˟Ὓ{ bi} Ƞ    Ὓ{ bi}=  = 
ȟ

 =0,076 

 

Ўὦ = τȟσz πȟπχφ πȟσςφψȟ 
 

ʛʜʝ ὸ˟ =4,3 ïʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʚ ʪʘʙʣʠʮʝ, ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f=ὲ 

-1=3-1=2 ʠ 5%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʤʳʤʠ ʦʩʪʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ὦ  ȟὦ  ȟὦ  Ȣ 
ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩ ʢʦʜʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠʤʝʝʪ 

ʚʠʜ: 

 

ώ ωȟφςυπȟωχυ̖+0,375̖   (31) 
 

4. ʈʘʩʯʝʪ ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́ ʧ̅ʦ ʬʦʨʤʫʣʝ (14). ɼʣʷ ʵʪʦʛʦ 
ʩʦʩʪʘʚʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ 20. 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ώ ʚ ʫʨʘʚʥʝʥʠʝ (31) ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʩʪʘʚʠʪʴ 

ʢʦʜʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ. 
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ʊʘʙʣʠʮʘ 20 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ ʦʧʳʪʘ ώ ώ ώ ώ ώ ώ  

1 8,5 8,275 0,225 0,0506 

2 10,0 10,225 -0,225 0,0506 

3 8,8 9,025 0,225 0,0506 

4 11,2 10,975 0,225 0,0506 

 

В ώ ώ =0,2024 

 

Ὓ́̅

В  
=
Ȣ

 = 0,2024 

 

5. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ F ï ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

=
ȟ

ȟ
 =8,6866ͯ 8,69 

 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ Ὂ ρψȢυ ʧʨʠ 5%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʠ ʜʣʷ ʯʠʩʣʠʪʝʣʷ Ὢ ὔ Ὧ ρ τ ς ρ ρ ʠ ʜʣʷ ʟʥʘʤʝʥʘʪʝʣʷ Ὢ
ὲ ρ σ ρ ς. ʊʘʢ ʢʘʢ Ὂ Ὂ ʪʦ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ 

(31), ʘʜʝʢʚʘʪʥʘ.  

I. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

ɺ ʘʥʘʣʦʛʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ώ. 

1. ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 21. 

 

ʊʘʙʣʠʮʘ 21 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ̔ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ ώ ώ ώ   Ὓ 

 

1 4,1 В
 = 

=
ȟ

 

=4,27 

-0,17 0,0289 В  

 
= 

=
В  

= 

=
ȟ

= 0,0233 
2 4,3  0,03 0,0009 

3 4,4  0,13 0,0169 

 

ώ  

=12,8 

  

ώ ώ

 

=0,0467 
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2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ  

 

ὦ  = 4.275; ὦ  =0,475; ὦ  =0,825; ὦ   =0,175 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ. ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

Ὓ{ bi}= Ὓ = 0z,0233=0,0058 

 

Ὓ{ bi}=  = 
ȟ

 =0,076 

 

Ўὦ = ὸ˟Ὓ{ bi}= τȟσz πȟπχφ πȟσςφψȟ 
 

ʊʘʢ ʢʘʢ ȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿȟȿὦ  ȿ ȿЎὦ ȿ ʪʦ 

ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩ ʢʦʜʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʤʝʥʘʤʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

 

ώ τȟςχυπȟτςυ̖ π,825̖   (32) 
 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 22 

 

ʊʘʙʣʠʮʘ 22 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ ʦʧʳʪʘ ώ ώ ώ ώ ώ ώ  

1 3,2 3,025 0,175 0,0306 

2 3,7 3,875 -0,175 0,0306 

3 4,5 4,675 -0,175 0,0306 

4 5,7 5, 525 0,175 0,0306 

 

В ώ ώ =0,1224 

 

Ὓ́̅

В  
=
Ȣ

 = 0,1224 

 

5. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ F ï ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

=
ȟ

ȟ
 =5,2532ͯ 5,25 

 

ɿʜʝʩʴ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, ʪʘʢ ʢʘʢ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ Ὂ ρψȢυ ʚ 
ʪʘʙʣʠʮʝ ʧʨʠ 5%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ  Ὢ ρ ʠ Ὢ ς, ʪʦ ʤʳ ʚʠʜʠʤ 
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ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ Ὂ Ὂ, ʟʥʘʯʠʪʴ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʦʜʝʣʴ 

ʦʧʠʩʘʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ (32) ʘʜʝʢʚʘʪʥʘ.  

III. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

1. ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 23 

 

ʊʘʙʣʠʮʘ 23 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ ώ ώ ώ   Ὓ 

 

1 26,9 В
 = 

=
ȟ

 

=27,13 

-0,23 0,0529 В  

 
= 

=
В  

= 

=
ȟ

= 0,6335 

2 27,1 -0,03 0,0009 

3 27,4 0,27 0,0729 

 

ώ  

=81,4 

  

ώ ώ  

=0,1267 

 

2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  

 

ὦ  =28,0; ὦ  =-1,0; ὦ  =-0,8; ὦ   =-0,3 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

Ὓ{ bi}= Ὓ = 0z,0634=0,01585 

 

̝̜̅̏̃̆̑̉̓̆̌̎̊ ̉̎̓̆̑̃́̌   
 

Ўὦ = ὸ˟Ὓ{ bi} Ƞ    Ὓ{ bi}=  = 
ȟ

 =0,1259 

 

Ўὦ = τȟσz πȟρςυωπȟυτρȟ 
 

ʉʨʘʚʥʠʚ ʟʥʘʯʝʥʠʷ ʧʦ ʤʦʜʫʣʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʩ 

ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʟʘʢʣʶʯʘʝʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

ώ ςψȟπ ̖  0,8̖  (33) 
 

4. ʈʘʩʯʝʪ ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 24 
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ʊʘʙʣʠʮʘ 24 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ ʦʧʳʪʘ ώ ώ ώ ώ ώ ώ  

1 29,5 29,8 -0,3 0,09 

2 28,1 27,8 0,3 0,09 

3 28,5 28,2 0,3 0,09 

4 25,9 26,2 -0,3 0,09 

 

В ώ ώ =0,36 

 

Ὓ́̅

В  
=

Ȣ
 = 0,36 

 

5. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ F ï ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

= 
ȟ

ȟ
=5,68 

 

ɿʜʝʩʴ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ Ὂ ρψȢυ ʙʦʣʴʰʝ 
ʨʘʩʯʝʪʥʦʛʦ Ὂ̋ υȟφψ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ 

(2.29), ʘʜʝʢʚʘʪʥʘ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ (31), (32) ʠ (33) ʘʜʝʢʚʘʪʥʘ 

ʦʪʨʘʞʘʶʱʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʬʘʢʪʦʨʳ  ̖(ʚʣʘʞʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ) ʠ  ̖(ʟʘʩʦʨʝʥʥʦʩʪʴ 

ʠʩʭʦʜʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ) ʷʚʣʷʶʪʩʷ ʧʦʟʠʪʠʚʥʳʤʠ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ώ ï ʩʪʝʧʝʥʴ ʞʝʣʪʠʟʥʳ ʠ ώ ï ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʝʨʚʦʛʦ ʬʘʢʪʦʨʘ ʙʦʣʴʰʝ ʚʪʦʨʦʛʦ ʜʣʷ ώ ʠ ʜʣʷ ώ ï 

ʥʘʦʙʦʨʦʪ. 

ɺʣʘʞʥʦʩʪʴ ʠ ʟʘʩʦʨʝʥʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʭʣʦʧʢʘ ʩʳʨʮʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ (ώ) ʠ ʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʤʠ 
ʬʘʢʪʦʨʘʤʠ, ʦ ʯʝʤ ʛʦʚʦʨʠʪ ʟʥʘʢ çʤʠʥʫʩè ʚ ʫʨʘʚʥʝʥʠʠ ʨʝʛʨʝʩʩʠʠ (33). 

 

5.2 ʇʦʣʥʦʬʘʢʪʦʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʷʞʠ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʷʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ (ʬʘʢʪʦʨʦʚ), ʚʣʠʷʶʱʠʭ ʥʘ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ, ʙʳʣʠ ʚʳʙʨʘʥʳ: 

ὼ ï ʤʠʢʨʦʥʝʡʨ (Mic); ὼ ï ʠʥʜʝʢʩ ʦʜʥʦʨʦʜʥʦʩʪʠ, %; -̖ ʟʘʩʦʨʝʥʥʦʩʪʴ ʚʦʣʦʢʥʘ, 

% (ʊʨʵʰʢʦʜ). ʄʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ:  ̔ -ʫʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʧʨʷʞʠ, ʩʅ/ʪʝʢʩ;  ̔ ï ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ ʧʦ ʫʜʝʣʴʥʦʡ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ, %;  ̔ï ʫʜʣʠʥʝʥʠʝ, %. 

ʆʩʥʦʚʥʳʝ ʫʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 25 
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ʊʘʙʣʠʮʘ 25 - ʋʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨʳ  ʂʦʜʦʚʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʀʥʪʝʨʚʘʣʳ 

ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʋʨʦʚʥʠ ʬʘʢʪʦʨʦʚ 

ʚʝʨʭʥʠʡ 

+1 

ʦʩʥʦʚʥʦʡ 

0 

ʥʠʞʥʠʡ  

-1 

ʤʠʢʨʦʥʝʡʨ 

(Mic) 
ὼ 0,5 5,5 5 4,5 

ʠʥʜʝʢʩ 

ʦʜʥʦʨʦʜʥʦʩʪʠ, 

% 

ὼ 0,5 11,5 11,0 10,5 

ʟʘʩʦʨʝʥʥʦʩʪʴ 

ʚʦʣʦʢʥʘ, % 
ὼ 1 4 3 2 

 

ɺʩʝ ʨʘʩʯʝʪʳ ʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 26 

ɼʣʷ ʧʦʣʥʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʰʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

ʫʯʠʪʳʚʘʷ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʚ ʚʠʜʝ:  

 

321123322331132112332211 xxxbxxbxxbxxbxbxbxbby o +++++++=
 

(34) 
 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʦʧʳʪʦʚ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ 

ʊʘʙʣʠʮʘ 26 - ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ὼ ὼ ὼ ὼ ὼὼ ὼὼ ὼὼ ὼὼὼ ώ ώ ώ 

1 + - - + + - - + 9,6 11,2 5,0 

2 + + - + - + - - 8,5 10,0 4,8 

3 + - + + - - + - 12,0 7,1 6,1 

4 + + + + + + + + 9,7 10,9 5,6 

5 + - - - + + + - 12,5 7,5 6,2 

6 + + - - - - + + 9,0 10,5 5,5 

7 + - + - - + - + 13,5 8,0 6,5 

8 + + + - + - - - 12,0 7,6 6,5 

 

I. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

1. ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 27. 
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ʊʘʙʣʠʮʘ 27 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ
ώ 

ώ ώ   Ὓ 

 

1 11,4  

11,73 

 

-0,33 0,1089 В  

 
= 

=
В  

= 

=
ȟ

 
 

= 0,1729 

2 12,2 0,47 0,2209 

3 11,6 -0,13 0,0169 

 

ώ

 

=35,2 

  

ώ ώ

 

=0,3458 

 

2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  

 

ὦ  =10,85; ὦ  =-1,05; ὦ  =0,95; ὦ  πȟω   ὦ   = 0,1; 

 

ὦ   = - 0,0375; ὦ  = - 0,05; ὦ   = - 0,4 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

Ὓ{ bi}= Ὓ = 0z,1729=0,0216 

 

Ὓ{b i}=  = 
ȟ

 =0,147 

 

̝̜̅̏̃̆̑̉̓̆̌̎̊ ̉̎̓̆̑̃́̌   
 

Ўὦ = ὸ˟Ὓ{ bi}= τȟσz πȟρτχ πȟφσςρȠ    
 

ʇʦʣʫʯʠʤ  

 

ȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿ  
 

ʦʩʪʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʝʥʴʰʝ ȿЎὦ ȿ ʠ ʧʦʵʪʦʤʫ ʥʝʟʥʘʯʠʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

ώ ρπȟψυρȟπυτ̖ π,95̖  -0,9̖    (35) 
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4. ʈʘʩʯʝʪ ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 28. 

 

ʊʘʙʣʠʮʘ 28 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ ʦʧʳʪʘ ώ ώ ώ ώ ώ ώ  

1 9,6 10,05 -0,45 0,2025 

2 8,5 7,95 0,55 0,3025 

3 12,0 11,95 0,05 0,0025 

4 9,7 9,85 -0,15 0,0225 

5 12,5 11,85 0,65 0,4225 

6 9,0 9,75 -0,75 0,5625 

7 13,5 12,75 -0,25 0,0625 

8 12,0 11,65 0,35 0,1225 

 

В ώ ώ =1,7 

 

Ὓ́̅

В  
=

ȟ
 = 0,425 

 

5. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ F ï ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

=
ȟ

ȟ
 =2,458 

 

ʊʘʢ ʢʘʢ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ Ὂ̑ ςȟτυψ ʤʝʥʴʰʝ ʪʘʙʣʠʯʥʦʛʦ 

Ὂ˟ ρωȟσ [1] ʧʨʠ 5%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʠ ʜʣʷ ʯʠʩʣʠʪʝʣʷ Ὢ ὔ
Ὧ ρ ψ σ ρ τ ʠ ʜʣʷ ʟʥʘʤʝʥʘʪʝʣʷ Ὢ ὲ ρ σ ρ ς, ʪʦ 
ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ (35), ʘʜʝʢʚʘʪʥʘ.  

 

II. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

1. ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 29. 
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ʊʘʙʣʠʮʘ 29 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ
ώ 

ώ ώ   Ὓ 

 

1 8,4  

8,17 

 

0,23 0,0529 В  

 
= 

=
В  

 

=
ȟ

  

= 0,06335 

2 8,2 0,03 0,0009 

3 7,9 -0,27 0,0729 

 

ώ  

=24,5 

  

ώ ώ  

=0,1267 

 

2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  

 

ὦ  =9,1375; ὦ  =0,6375; ὦ  =-0,6625; ὦ  =0,7375;  ὦ   = 0,1625; 

 

ὦ   = - 0,0375; ὦ  = - 0,0625; ὦ   = 1,0125 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

Ὓ{ bi}= Ὓ = 0z,0634=0,0079 

 

Ὓ{ bi}=  = 
ȟ

 =0,089 

 

̝̜̅̏̃̆̑̉̓̆̌̎̊ ̉̎̓̆̑̃́̌ ʨʘʚʝʥ  

 

Ўὦ = ὸ˟Ὓ{ bi}= τȟσz πȟπψω πȟσψςχȠ     
 

ʉʨʘʚʥʠʚ ʧʦ ʤʦʜʫʣʶ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʩ 

ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʧʦʣʫʯʠʤ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʴ: 

 

ώ ωȟρσχυπȟφσχυ̖ π,6625̖  + 0,7375̖  +1,0125̖ ̖  ̖ (36) 
 

4. ʆʧʨʝʜʝʣʷʝʤ ʜʠʩʧʝʨʩʠʶ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 30. 

 

ʊʘʙʣʠʮʘ 30 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ ώ ώ ώ ώ ώ  

1 2 3 4 5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 30. 

1 2 3 4 5 

1 11,2 10,84 0,36 0,1296 

2 10,0 10,16 - 0,16 0,0256 

3 7,4 7,56 - 0,16 0,0256 

4 10,9 10,86 0,04 0,0016 

5 7,5 7,41 0,09 0,0081 

6 10,5 10,71 - 0,21 0,0441 

7 8,0 8,11 0,11 0,0121 

8 7,6 7,36 0,24 0,0576 

 

В ώ ώ =0,3043 

 

Ὓ́̅

В  
=
ȟ

 = 0,0761 

 

5. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ F ï ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

=
ȟ

ȟ
 =1,2 

 

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ Ὂ̑ ρȟς ʤʝʥʴʰʝ ʪʘʙʣʠʯʥʦʛʦ Ὂ˟ ρωȟσȟ ʪʦ ʝʩʪʴ Ὂ

Ὂ,ʧʦʵʪʦʤʫ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ (36), ʘʜʝʢʚʘʪʥʘ.  

 

III. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

1. ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 31. 

 

ʊʘʙʣʠʮʘ 31 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ
ώ 

ώ ώ   Ὓ 

 

1 5,2  

5,2 

 

0 0 В  

 
= 

=
В  

= 

=
ȟ

= 0,01 

2 5,3 0,1 0,01 

3 5,1 -0,1 0,01 

 

ώ  

=15,6 

  

ώ ώ

 

=0,02 

 

2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  
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ὦ  =5,775; ὦ  =- 0,175; ὦ  =0,4; ὦ  =0 0,4;  ὦ   = 0,05; 

 

ὦ   = 0; ὦ  = 0,075; ὦ   = - 0,125 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

Ὓ{ bi}= Ὓ = 0z,01=0,00125 

Ὓ{ bi}=  = 
ȟ

 =0,0354 

 

̝̜̅̏̃̆̑̉̓̆̌̎̊ ̉̎̓̆̑̃́̌ ʨʘʚʝʥ  

 

Ўὦ = ὸ˟Ὓ{ bi}= τȟσz πȟπσυτπȟρυςςȠ     
 

ʀʤʝʝʤ ȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿȟȿὦ ȿ ȿЎὦ ȿ  
 

ʠ ʧʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, ʦʧʠʩʳʚʘʶʱʝʝ ʜʘʥʥʫʶ ʤʦʜʝʣʴ, 

ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

  

ώ υȟχχυπȟρχυ̖ π,4  ̖- 0,4̖  (37) 
 

4. ʈʘʩʯʝʪ ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 32. 

 

ʊʘʙʣʠʮʘ 32 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ ʦʧʳʪʘ ώ ώ ώ ώ ώ ώ  

1 5,0 5,15 -0,15 0,0225 

2 4,8 4,8 0 0 

3 6,1 5,95 0,15 0,0225 

4 5,6 5,6 0 0 

5 6,2 5,95 0,25 0,0625 

6 5,5 5,6 - 0,11 0,0121 

7 6,5 6,75 - 0,25 0,0625 

8 6,5 6,4 0,1 0,01 

 

В ώ ώ =0,19 

 

Ὓ́̅

В  
=

ȟ
 = 0,0475 
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5. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ F ï ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

=
ȟ

ȟ
 =4,75 

 

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ Ὂ̑ τȟχυ , ʯʪʦ ʤʝʥʴʰʝ ʪʘʙʣʠʯʥʦʛʦ Ὂ˟ ρωȟσȟ  Ὂ

Ὂ , ʧʦʵʪʦʤʫ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ (37), ʘʜʝʢʚʘʪʥʘ.  

ʋʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ (35), (36) ʠ (37), ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʨʷʜʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʬʘʢʪʦʨʳ (ʤʠʢʨʦʥʝʡʨ, ʠʥʜʝʢʩ ʦʜʥʦʨʦʜʥʦʩʪʠ, ʟʘʩʦʨʝʥʥʦʩʪʴ ʚʦʣʦʢʥʘ) ʷʚʣʷʶʪʩʷ 

ʟʥʘʯʠʤʳʤʠ (ʦʥʠ ʚʩʝ ʩʦʭʨʘʥʝʥʳ ʚ ʫʨʘʚʥʝʥʠʠ) ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ï 

ʫʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ (ώ), ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ ʧʦ ʫʜʝʣʴʥʦʡ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ (ώ) ʠ ʫʜʣʠʥʝʥʠʝ (ώ). ɼʣʷ ʧʘʨʘʤʝʪʨʘ ώ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʥʠʝ ʧʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ̖̖  ̖ , ʠʤʝʶʱʝʛʦ ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ 

ʚʣʠʷʥʠʷ. 

 

5.3 ʇʦʣʥʦʬʘʢʪʦʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʪʢʘʥʠ 
 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʨʘʙʦʪʘʥʥʦʡ ʪʢʘʥʠ ʙʳʣʠ ʧʨʠʥʷʪʳ: ̖ ̝̠̔̅̆̌̎́ ̜̠̑́̈̑̃̎́ ̎́̄̑̔̈̋́ȟ 
ʩʅ/ʪʝʢʩ;  ̖ï ʯʠʩʣʦ ʧʝʨʝʢʨʳʪʠʡ ʧʦ ʫʪʢʫ, ʊʫ;  ̖- ʯʠʩʣʦ ʧʝʨʝʢʨʳʪʠʡ ʧʦ ʦʩʥʦʚʝ, 

ʊʦ. ʇʘʨʘʤʝʪʨʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ: ώ ï ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ, ʅ; ώ -

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʜʤ3/(ʤ2*ʩ). ʆʩʥʦʚʥʳʝ ʫʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 33. 

 

ʊʘʙʣʠʮʘ 33 - ʋʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨʳ  ʂʦʜʦʚʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʀʥʪʝʨʚʘʣʳ 

ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʋʨʦʚʥʠ ʬʘʢʪʦʨʦʚ 

ʚʝʨʭʥʠʡ 

+1 

ʦʩʥʦʚʥʦʡ 

0 

ʥʠʞʥʠʡ  

-1 

ʋʜʝʣʴʥʘʷ 

ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ 

ʧʨʷʞʠ, 

ʩʅ/ʪʝʢʩ 

ὼ 2 13 11 9 

ʏʠʩʣʦ 

ʧʝʨʝʢʨʳʪʠʡ 

ʧʦ ʫʪʢʫ, ʊʫ 

ὼ 10 22 12 2 

ʏʠʩʣʦ 

ʧʝʨʝʢʨʳʪʠʡ 

ʧʦ ʦʩʥʦʚʝ, 

ʊʦ 

ὼ 10 22 12 2 
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ʄʘʪʨʠʮʘ ʧʦʣʥʦʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 34. ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʠʤʝʝʪ ʪʦʪ ʞʝ ʚʠʜ, ʯʪʦ ʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʷʞʠ, ʪ.ʝ. ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʠʧʘ N=ά  =23. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʨʘʙʦʪʘʥʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʫʙʣʠʨʦʚʘʥʠʷ ʧʦ 

ʟʘʚʠʩʠʤʦʩʪʷʤ (8)-(15)  

 

ʊʘʙʣʠʮʘ 34 - ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ὼ ὼ ὼ ὼ ὼὼ ὼὼ ὼὼ ὼὼὼ ώ ώ 

1 + - - + + - - + 320 233 

2 + + - + - + - - 347 230 

3 + - + + - - + - 300 270 

4 + + + + + + + + 340 263 

5 + - - - + + + - 326 205 

6 + + - - - - + + 365 200 

7 + - + - - + - + 317 228 

8 + + + - + - - - 341 236 

 

I. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

1. ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 35. 

                                       

ʊʘʙʣʠʮʘ 35 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ ώ ώ ώ   Ὓ 

 

1 334  

335 

 

- 1 1 В  

 
= 

=
В  

= 

= = 3 

2 337 2 4 

3 334 - 1 1 

 

ώ  

=1005 

  

ώ ώ  

=6 

 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  

 

ὦ  =332; ὦ  =16,25; ὦ  =-7,5; ὦ  υȟςυ   ὦ   = - 0,25; 

 

ὦ   = 0,5; ὦ  = 0,75; ὦ   = 3,5 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 
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Ὓ{ bi}= Ὓ = 3z=0,375 

 

Ὓ{ bi}=  =  =0,6124 

 

̝̜̅̏̃̆̑̉̓̆̌̎̊ ̉̎̓̆̑̃́̌  ʨʘʚʝʥ 

 

Ўὦ = ὸ˟Ὓ{ bi}= τȟσz πȟφρςτςȟφσȠ      
 

ʉ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʷ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ Ўὦ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, 

ʦʧʠʩʳʚʘʶʱʝʝ ʜʘʥʥʫʶ ʤʦʜʝʣʴ, ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

ώ σσςρφȟςυ̖ χȟυ̖  -5,25̖  +3,5̖ ̖  ̖ (38) 
 

4. ɺr ʯʠʩʣʠʤ ʜʠʩʧʝʨʩʠʶ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 36. 

 

ʊʘʙʣʠʮʘ 36 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ ʦʧʳʪʘ ώ ώ ώ ώ ώ ώ  

1 320 321,5 - 1,5 2,25 

2 347 347,0 0 0 

3 300 299,5 0,5 0,25 

4 340 339,0 1 1 

5 326 325,0 1 1 

6 365 364,5 0,5 0,25 

7 317 317,0 0 0 

8 341 342,5 - 1,5 2,25 

 

В ώ ώ =7 

 

Ὓ́̅

В  
=  = 1,75 

 

5.ʇʨʦʚʝʜʝʤ ʧʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ  

ɿʜʝʩʴ ʦʧʨʝʜʝʣʷʝʤ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

=
ȟ

 =0,583 

 

ʄʳ ʚʠʜʠʤ, ʧʦ ʨʫʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʡ  ʟʥʘʯʝʥʠʝ Ὂ˟ ρωȟσȟ ʘ ʵʪʦ 
ʟʥʘʯʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ (38), ʘʜʝʢʚʘʪʥʘ.  
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II. ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ώ 

1. ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ  

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 37. 

 

ʊʘʙʣʠʮʘ 37 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ 

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ 

 

ώ ώ
ώ 

ώ ώ   Ὓ 

 

1 235  

233 

 

2 4 В  

 
= 

=
В  

= 

= = 7 

2 230 - 3 9 

3 234 1 1 

 

ώ

 

=699 

  

ώ ώ

 

=14 

 

2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  

 

ὦ  =233,125; ὦ  =- 0,875; ὦ  =16,125; ὦ  =15,875;  ὦ   = 1,125; 

 

ὦ   = - 1,625; ὦ  = 1,375; ὦ   = 1,75 

 

3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

 

Ὓ{ bi}= Ὓ = 7z=0,875 

 

Ὓ{ bi}=  =  =0,9354 

 

̝̜̅̏̃̆̑̉̓̆̌̎̊ ̉̎̓̆̑̃́̌ ʨʘʚʝʥ  

 

Ўὦ = ὸ˟Ὓ{ bi}= τȟσz πȟωσυττȟπςςȠ     
 

ʉʨʘʚʥʠʚ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʠ ʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ: 

      

ώ ςσσȟρυρφȟρςυ̖ + 15,875̖  (39) 
 

4. ʆʧʨʝʜʝʣʷʝʤ ʜʠʩʧʝʨʩʠʶ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 38. 
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ʊʘʙʣʠʮʘ 38 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅

ʅʦʤʝʨ 

ʦʧʳʪʘ 
ώ ώ ώ ώ ώ ώ  

1 233 232,875 0,125 0,0156 

2 230 232,875 - 2,875 8,2656 

3 270 265,125 4,875 23,7656 

4 263 265,125 - 2,125 4,5156 

5 205 201,125 3,875 15,0156 

6 200 201,125 -1,125 1,2656 

7 228 233,375 -5,375 28,8906 

8 236 233,375 2,625 6,8906 

 

В ώ ώ =88,6248 

 

Ὓ́̅

В  
=

ȟ
 = 22,1562 

 

5. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ F ï ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

 

Ὂ= 
́̅

=
ȟ

 =3,165 

 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ Ὂ̑ σȟρφυ ʤʝʥʴʰʝ ʪʘʙʣʠʯʥʦʛʦ Ὂ˟

ρωȟσȟ (Ὂ Ὂ , ʠ ʧʦʵʪʦʤʫ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ (39), 

ʘʜʝʢʚʘʪʥʘ.  

ʄʦʜʝʣʴ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʢʘʥʠ, ʦʧʠʩʳʚʘʝʤʘʷ ʫʨʘʚʥʝʥʠʷʤʠ (38) ʠ (39), 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ(ώ), ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ 
ʦʞʠʜʘʪʴ, ʥʘʠʙʦʣʴʰʝʝ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʫʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʧʨʷʞʠ ( ̖, ʩʅ/ʪʝʢʩ) ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʨʘʚʥʳʤ 16,25. 

ɿʥʘʯʠʤʳʤ ʦʢʘʟʘʣʦʩʴ ʚʣʠʷʥʠʝ ʠ ʧʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ὼὼὼ . 

ʀʟ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ (39) ʩʣʝʜʫʝʪ, ʯʪʦ ʬʘʢʪʦʨ  ̖ʦʢʘʟʘʣʩʷ ʧʨʠ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʟʥʘʯʠʤʳʤ, ʧʨʠ ʵʪʦʤ ʚʣʠʷʥʠʝ ʯʠʩʣʘ ʧʝʨʝʢʨʳʪʠʡ ʧʦ 

ʫʪʢʫ ʠ ʧʦ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʢʘʥʠ, ʪʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦ ʟʥʘʯʝʥʠʶ ʙʣʠʟʢʠ ʜʨʫʛ ʢ 

ʜʨʫʛʫ: 16,125 ʠ 15,875 

 

5.4 ʇʦʣʥʦʬʘʢʪʦʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʦʪʜʝʣʢʝ 

ʚʳʨʘʙʦʪʘʥʥʦʡ ʪʢʘʥʠ  
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ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʘʧʨʠʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ ʦʪʜʝʣʢʝ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʢʘʥʠ ʚʳʙʨʘʥʳ: 1) ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ ʚʦʜ.ʩʪ. (y1); 

2) ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, ʅ (y2); 

3) ʙʝʣʠʟʥʘ, % (y3) 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, 

%; ʪʝʤʧʝʨʘʪʫʨʘ, ʦʉ ʠ ʚʨʝʤʷ, ʤʠʥ (ʪʘʙʣʠʮʘ 39). ʕʪʠ ʚʝʣʠʯʠʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ 

ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 40 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʨʠʮʝʡ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʩʪʨʦʯʢʠ ʤʘʪʨʠʮʳ ʧʣʘʥʠʨʦʚʘʥʠʷ n=3 ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʦʧʳʪʦʚ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ y1, y2 ʠ y3 ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ (16) 

 ɼʘʥʥʳʝ ʧʦ ʜʠʩʧʝʨʩʠʠ 3 ʦʧʳʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(17), ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 41. ʆʜʥʦʨʦʜʥʦʩʪʴ ʜʠʩʧʝʨʩʠʡ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ G- ʢʨʠʪʝʨʠʷ ʂʦʭʨʝʥʘ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ (19): 

ʜʣʷ y1 ʧʦʣʫʯʝʥʦ ʟʥʘʯʝʥʠʝ Gp =0,4274; 

ʜʣʷ y2 -  Gp =0,4620; 

ʜʣʷ y3 - Gp =0,487; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ Gp ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ 

ʪʘʙʣʠʯʥʦʝ Gʪ ʟʥʘʯʝʥʠʝ [1], ʨʘʚʥʦʝ 0,5157 ʧʨʠ 5%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ: 

Gp < Gʪ 

 

ʊʘʙʣʠʮʘ 39 - ʋʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨʳ ʂʦʜʦʚʦʝ 

ʦʙʦʟʥʘʯʝʥʠ

ʝ 

ʀʥʪʝʨʚʘʣʳ 

ʚʘʨʴʠʨʦʚʘʥʠ

 ̫

ʋʨʦʚʥʠ ʬʘʢʪʦʨʦʚ 

ɺʝʨʭʥʠ

ʡ 

+1 

ʆʩʥʦʚʥʦ

ʡ 

0 

ʅʠʞʥʠ

ʡ 

-1 

ʂʦʥʮʝʥʪʨʘʮʠʷ,

% 

ʍ1 2 5 3 1 

ʊʝʤʧʝʨʘʪʫʨʘ, ʦʉ ʍ2 20 200 180 160 

ɺʨʝʤʷ, ʤʠʥ  ʍ3 1 3 2 1 
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ʊʘʙʣʠʮʘ 40 - ʄʘʪʨʠʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 ̄

ʦʧ

-r

ʪʘ 

 

ʍʦ 

 

ʍ1 

 

ʍ2 

 

ʍ3 

 

ʍ1

ʍ2 

 

ʍ1

ʍ3 

 

ʍ2

ʍ3 

 

ʍ1ʍ2

ʍ3 

ʋ1  ʋ2 ʋ3 

(1) (2) (3) ʋʩʨ  (1) (2) (3) ʋʩʨ  (1) (2) (3) ʋʩʨ 

1 + - - + + - - + 180 180 180 180 568,

2 

576,

4 

576,

0 

573,

5 

59,0

2 

60,9

6 

61,84 60,6

1 

2 + + - + - + - - 220 220 220 220 596,

4 

595,

2 

596,

4 

596,

0 

58,4

6 

58,4

4 

59,72 58,8

7 

3 + - + + - - + - 190 190 190 190 559,

1 

554,

1 

553,

2 

555,

5 

58,8

2 

57,8

6 

58,06 58,2

5 

4 + + + + + + + + 250 240 250 247 627,

4 

632,

7 

631,

5 

630,

5 

58,0

2 

57,9 57,15 57,6

9 

5 + - - - + + + - 170 180 180 177 593,

3 

592,

5 

594,

5 

593,

4 

65,4 65,5

4 

65,5 65,4

8 

6 + + - - - - + + 220 210 220 217 644,

5 

641,

0 

644,

0 

643,

2 

62,2

8 

60,3

8 

61,71 61,4

6 

7 + - + - - + - + 180 170 190 180 573,

5 

582,

7 

561,

9 

566,

0 

59,0

6 

58,5

2 

59,43 59,0 

8 + + + - + - - - 240 230 230 233 534,

6 

538,

8 

531,

0 

532,

1 

59,9

8 

60,3

8 

60,29 60,2 
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ʊʘʙʣʠʮʘ 41 - ɼʘʥʥʳʝ ʜʠʩʧʝʨʩʠʠ 3 ʦʧʳʪʘ ʧʦ n=3 ʧʘʨʘʣʣʝʣʴʥʦʤ ʦʧʳʪʝ 

 ̄

ʧ/ʧ 

ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ 

ʋ1 ʋ2 ʋ3 

1 0 21,4 2,082 

2 0 0,48 0,5378 

3 0 10,105 0,2566 

4 33,5 7,725 0,2223 

5 33,5 1,015 0,0052 

6 33,5 5,585 0,9507 

7 100 41,975 0,1665 

8 33,5 4,575 0,0541 

 

ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʟʥʘʯʠʤʳʝ ʚʝʣʠʯʠʥʳ ʜʠʩʧʝʨʩʠʡ 

Ὓ Â ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʠ ʟʥʘʯʝʥʠʡ ȹbi  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ ʚ ʪʘʙʣʠʮʝ 42. 

 

ʊʘʙʣʠʮʘ 42 - ɿʥʘʯʝʥʠʷ ʜʠʩʧʝʨʩʠʡ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ 

ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ Ὓ Â  ɝbi 

ɺʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʤʤ.ʚʦʜ.ʩʪ.(ʋ1) 

1,2188 Ñ2,34 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, ʅ 

(ʋ2) 

0,4732 Ñ1,458 

ɹʝʣʠʟʥʘ, % (ʋ3) 0,0223 Ñ0,3163 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ, ʯʪʦ ʜʠʩʧʝʨʩʠʠ ʦʧʳʪʦʚ  ʦʜʥʦʨʦʜʥʳ, ʟʘʪʝʤ 

ʚʳʯʠʩʣʷʝʤ ʜʠʩʧʝʨʩʠʶ Ὓ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʳʯʠʩʣʷʝʤʦʡ 

ʬʦʨʤʫʣʝ (20): 

 

ʜʣʷ ʋ1  - Ὓ  В Ὓ= ςzστςωȟςυ 

 

ʜʣʷ ʋ2   - Ὓ=11,3575 

 

ʜʣʷ ʋ2   - Ὓ=0,5344 

 

ɼʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʚʦʜʠʪʩʷ ʢ 

ʚʳʯʠʩʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʠ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ (21), (22) ʠ (23).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʜʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʩ ʢʦʜʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ: 

 

ʋ1 = 205,5+23,75x1+7x2+3,75x3+3,75x1x2+0,5 x1 x3+2,25ʭ2 x3+0,5 

x1x2x3 

(40) 
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ʋ2= 586,3+14,175 ʭ1-15,25ʭ2+2,6ʭ3-3,9 x1x2+10,2 x1x3+19,375 

x2x3+17,025 x1x2ʭ3      

 

ʋ3= 60,195-0,64ʭ1-1,41ʭ2 -1,34ʭ3+0,799 x1x2+0,065 

x1x3+0,525ʭ2ʭ3 - 0,505 x1x2ʭ3       

(41) 

 

 

(42) 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʠ ʤʳ 

ʜʦʣʞʥʳ ʧʨʦʚʝʨʠʪʴ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʤʝʩʪʝ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ.  

ʅʘʯʥʝʤ ʩ ʚʳʯʠʩʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ Ὓ Â ʠ 
ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ȹbi ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (24) ʠ (25). ɼʘʥʥʳʝ 

ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 42.  

ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʫʙʣʠʨʦʚʘʥʠʠ ʦʧʳʪʦʚ ʠ 5%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ (22): 

 

Ὢ Î ρ. σ ρ ψz ρφ 
 

ʕʪʦʤʫ ʟʥʘʯʝʥʠʶ f ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ tT=2,12 

[1]. ɺʢʫʧʝ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ȹb ʚʤʝʩʪʝ ʩ ʵʪʠʤ 

ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ (40),(41) ʠ (42) ʧʨʠʥʠʤʘʶʪ ʚʠʜ: 

 

ʋ1 = 205,5+23,75x1+7,0x2+3,75x3+3,75x1x2               

 

ʋ2= 586,3+14,175 ʭ1 -15,25ʭ2+2,6ʭ3-3,9 x1x2+10,2 x1x3+19,375 

x2x3+17,025 x1x2ʭ3                                             

 

ʋ3= 60,195-0,64ʭ1-1,41ʭ2 -1,34ʭ3+0,799 x1x2               

(43) 

 

(44) 

 

 

(45) 
 

ʊʝʧʝʨʴ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: ʥʘʰʠ ʠʟʙʨʘʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ʦʢʘʟʘʣʠʩʴ ʟʥʘʯʠʤʳʤʠ.  

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʫʨʘʚʥʝʥʠʡ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʠʭ 

ʘʙʩʦʣʶʪʥʳʤ ʚʝʣʠʯʠʥʘʤ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʛʦ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʘ ʵʪʦ 

ʟʥʘʯʠʪʴ, ʯʪʦ ʠʭ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ. ɼʣʷ ʵʪʦʛʦ ʞʝ 

ʫʨʘʚʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʘʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (x1x3), ( x2x3) 

ʠ (x1x2ʭ3)      

ʂʘʢ ʦʙʳʯʥʦ ʧʨʦʚʝʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʨʦʚʝʨʷʝʤ ʧʦ ʤʝʪʦʜʠʢʝ. 

ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ 43.  

ʈʘʩʯʝʪʳ ʧʦ ʬʦʨʤʫʣʘʤ (29) ʠ (30) ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʜʠʩʧʝʨʩʠʠ ʘʜʝʢʚʘʪʥʦʩʪʠ Ὓ́  ̅ʠ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ F -ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ    

 

 



105 
 

ʊʘʙʣʠʮʘ 43 - ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʨʘʩʯʝʪʘ Ὓ́  ̅   

ʅʦʤʝ

ʨ 

ʦʧʳʪ

ʘ 

ʇʘʨʘʤʝʪʨ ʋ1 ʇʘʨʘʤʝʪʨ ʋ2 ʇʘʨʘʤʝʪʨ ʋ3 

 Ù ώ  Ù

-

ώ 

 Ù

ώ  

 Ù ώ  Ù

-

ώ 

 Ù

ώ  

 Ù ώ  Ù

-ώ 

 Ù

ώ  

1 18

0 

18

0 

0 0 573,

5 

573,

5 

0 0 60,6

1 

61,7 -

1,0

9 

1,188

1 

2 22

0 

22

0 

0 0 596,

0 

596,

0 

0 0 58,8

7 

58,8

3 

0,0

4 

0,001

6 

3 19

0 

19

1 

-1 1 555,

5 

555,

5 

0 0 58,2

5 

57,2

9 

0,9

6 

0,921

6 

4 24

7 

24

6 

1 1 630,

5 

630,

5 

0 0 57,6

9 

57,6 0,0

9 

0,008

1 

5 17

7 

17

7 

0 0 593,

4 

593,

4 

0 0 65,4

8 

64,3

8 

1,1 1,21 

6 21

7 

21

7 

0 0 643,

2 

643,

2 

0 0 61,4

6 

61,5

1 

-

0,0

5 

0,025 

7 18

0 

17

9 

1 1 566,

0 

566,

0 

0 0 59,0 59,9

7 

-

0,9

7 

0,940

9 

8 23

3 

23

1 

-1 1 532,

1 

532,

1 

0 0 60,2 60,2

8 

-

0,0

8 

0,006

4 

 

ɼʣʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʋ1 

Ὓ́̅

ὲВ  Ù ώ

ὔ Ὧ ρ

σz τ

ψ σ ρ
σȠ 

 

Ὂ
Ὓ́̅

Ὓ

σ

ςωȟςυ
πȟρπσ 

 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ F -ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ  FT=5,9 ʧʨʠ ʯʠʩʣʝ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ  f ὲ ρὔ ʠ  Ὢ ὔ Ὧ ρ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ Fp<Ft ʠ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʡ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚʳʨʘʞʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷʤʠ (41) ʠ (42), 

ʪʘʢʞʝ ʘʜʝʢʚʘʪʥʳʝ, ʪʘʢ ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʚʝʜʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ 

ʢʨʠʪʝʨʠʷ ʌʨʠʰʝʨʘ: 

 ʜʣʷ ʫʨʘʚʥʝʥʠʷ (41) - Ὓ́̅ πȟ Fp=0 

ʜʣʷ ʫʨʘʚʥʝʥʠʷ (42) - Ὓ́̅ τȟσπρχȠ Fp=3,23 
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ɸʥʘʣʠʟ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʡ (43), (44) ʠ (45) ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ. 

ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʋ1 (ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ) ʦʜʥʦʟʥʘʯʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ x1,x2 ʠ ʭ3. ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠʥʝʡʥʫʶ 

ʚʦʟʨʘʩʪʘʶʱʫʶ ʬʫʥʢʮʠʶ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ (%), ʪʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʭ1 ʨʘʚʝʥ 23,75. ʊʨʝʪʠʡ 

ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ (ʋ3) ïʙʝʣʠʟʥʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʣʠʥʝʡʥʦʡ ʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʠ. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʦʉ) 

ʠ ʚʨʝʤʝʥʠ (ʤʠʥ) ʦʙʨʘʙʦʪʢʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ: (-1,41) ʠ (-1,34). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʦʜʝʣʠ ʜʣʷ ʋ2 -ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʩʣʘʙʦ ʟʘʚʠʩʠʪ ʦʪ ʬʘʢʪʦʨʘ ʭ3 - ʚʨʝʤʝʥʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʦ-ʚʪʦʨʳʭ, ʥʝʢʦʪʦʨʳʝ ʧʘʨʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (x2x3), (x1x2ʭ3) ʧʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ 

ʬʘʢʪʦʨʳ x1 ,x2 ʠ ʭ3 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʝʣʠʟʥʳ ʥʝʦʙʭʦʜʠʤ ʩʣʝʜʫʶʱʠʡ 

ʨʝʞʠʤ ʦʪʜʝʣʦʯʥʦʡ ʦʧʝʨʘʮʠʠ ʪʢʘʥʠ: 

 ʢʦʥʮʝʥʪʨʘʮʠʷ - 1%;  

 ʪʝʤʧʝʨʘʪʫʨʘ -160ʦʉ;  

 ʚʨʝʤʷ -1 ʤʠʥ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʨʝʞʠʤʝ 

ʦʪʜʝʣʢʠ: ʢʦʥʮʝʥʪʨʘʮʠʷ - 5%; ʪʝʤʧʝʨʘʪʫʨʘ -160ʦʉ; ʚʨʝʤʷ -1 ʤʠʥ. 

 

5.5 ɸʥʘʣʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʦʪ 

ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʦ ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 

ʠʣʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ ʜʦ ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʘʥʦ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʣʦʢʥʠʩʪʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʜʞʠʥʠʨʦʚʘʥʠʝ, ʧʨʷʜʝʥʠʝ, ʪʢʘʯʝʩʪʚʦ ʠ ʦʪʜʝʣʢʘ). ʕʪʠ ʧʨʦʮʝʩʩʳ 

ʠʟʫʯʝʥʳ ʤʝʪʦʜʦʤ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʠʤ ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʟʫʯʘʝʤʦʤ ʦʙʲʝʢʪʝ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ- 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʣʫʯʝʥʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʨʝʛʨʝʩʩʠʡ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʦʙʦʙʱʘʶʱʠʝ ʚʳʚʦʜʳ ʧʦ ʢʘʞʜʦʡ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʷʩʥʠʪʴ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʥʠʤʠ ʩ ʮʝʣʴʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʢʘʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ ʨʝʛʨʝʩʩʠʠ (32) ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ 

ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʨʘʚʥʳʭ 6,5 ʠ 6% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ 23, ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʋ2 - 

ʟʘʩʦʨʝʥʥʦʩʪʴ ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʞʝ ʚʭʦʜʥʳʤ ʬʘʢʪʦʨʦʤ 

ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʨʷʜʝʥʠʷ, ʠʤʝʶʱʝʛʦ ʪʨʠ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 
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ʚʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ï ʫʜʝʣʴʥʫʶ ʨʘʟʨʳʚʥʫʶ 

ʥʘʛʨʫʟʢʫ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (35), ʛʜʝ ʟʘʩʦʨʝʥʥʦʩʪʴ 

ʚʦʣʦʢʥʘ ʢʘʢ ʚʭʦʜʥʦʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ, ʪ. ʝ ʧʨʠ ʝʛʦ ʫʚʝʣʠʯʝʥʠʠ 

ʫʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʤʠʢʨʦʥʝʡʨʝ 4,5; ʠʥʜʝʢʩ ʦʜʥʦʨʦʜʥʦʩʪʠ 

14,5; ʟʘʩʦʨʝʥʥʦʩʪʴ ʚʦʣʦʢʥʘ 2%. 
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ʈʠʩʫʥʦʢ 23 ï ɺʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʪʢʘʥʠ



  109 
 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʨʷʜʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʭʦʜʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʢʘʯʝʩʪʚʘ. ɺʘʞʥʦʩʪʴ ʫʜʝʣʴʥʦʡ ʨʘʟʨʳʚʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʷʚʣʷʷʩʴ ʩʠʣʦʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʪʨʘʞʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʷʞʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʪʢʘʥʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦʣʴʢʦ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫʜʝʣʴʥʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʙʝʟ ʦʙʨʳʚʦʚ ʧʨʷʞʠ ʠ ʧʨʦʩʪʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʪʢʘʯʝʩʪʚʘ ʠʟʫʯʝʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʢ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʪʢʘʥʠ- ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʝʤʳʭ ʫʨʘʚʥʝʥʠʷʤʠ (38) ʠ (39) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʢʘʥʠ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʯʝʨʝʟ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ (ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ), ʤʝʭʘʥʠʯʝʩʢʠʝ (ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ) 

ʠ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʙʝʣʠʟʥʘ). ʇʦʩʣʝʜʥʷʷ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʙʝʣʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʧʦʣʦʪʝʥ. 

 

5.6 ɺʳʚʦʜʳ ʧʦ ʨʘʟʜʝʣʫ  

 

ʅʘ ʦʩʥʦʚʝ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʣʷ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ʇʦʣʫʯʝʥʳ ʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʘʜʝʢʚʘʪʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷʤʠ ʨʝʛʨʝʩʩʠʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʥʘʯʠʥʘʷ ʦʪ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʭʣʦʧʢʘ ʜʦ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

2. ʆʢʦʥʯʘʪʝʣʴʥʦ ʚʳʚʝʨʝʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʬʘʢʪʦʨʦʚ 
ʧʦʣʥʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʥʘʯʠʤʳʭ ʚʝʣʠʯʠʥ 

ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʠ ʫʞʝ 

ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʛʦ ʬʘʢʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʘ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʝʜʠʥʦʡ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʪʢʘʥʝʡ  ʩ ʢʦʤʧʣʝʢʩʦʤ ʥʘʠʣʫʯʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

3. ʉʦʭʨʘʥʝʥʠʝ ʚ ʜʝʩʷʪʠ ʫʨʘʚʥʝʥʠʷʭ ʨʝʛʨʝʩʩʠʠ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʦʜʠʥʥʘʜʮʘʪʠ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʚʳʙʦʨʘ ʬʘʢʪʦʨʦʚ, ʟʘʤʝʪʥʦ ʚʣʠʷʶʱʠʭ 

ʥʘ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʨʠʚʝʜʝʥʥʳʡ ʬʘʢʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʤʝʪʦʜʘ ɹʦʢʩʘ ʋʠʣʩʦʥʘ, ʧʦ ʜʨʫʛʦʤʫ ʥʘʟʚʘʥʥʦʛʦ ʢʨʫʪʦʛʦ 

ʚʦʩʭʦʞʜʝʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ.  
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ɿɸʂʃʖʏɽʅʀɽ 

 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʧʝʨʚʠʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʭʣʦʧʢʘ, ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ, ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʪʢʘʥʠ ʩ ʛʠʜʨʦʬʦʙʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʦʣʥʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʚʳʨʘʙʦʪʢʝ ʪʢʘʥʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɹʳʣ ʚʳʧʦʣʥʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʚʩʝ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ï ʦʪ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-

ʩʳʨʮʘ, ʧʦʣʫʯʝʥʠʷ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʞʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʫʨʦʚʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʠ ʩ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʣʘʩʩʪʝʨʘ 

ʥʘʯʠʥʘʷ ʩ ʧʨʦʮʝʩʩʦʚ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʦ ʦʪʜʝʣʦʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʘʟʜʝʣʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʩ ʨʝʣʴʝʬʥʳʤʠ 

ʨʠʩʫʥʢʘʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʢʘʥʠ ʩ ʛʠʜʨʦʬʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʚʟʷʪʳ  ʜʚʘ ʩʦʨʪʘ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʉ -4727 ʠ ʄʘʢʪʘʨʘʣ, ʘ ʪʘʢʞʝ 2 ʩʦʨʪʘ 

ʫʟʙʝʢʩʢʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʉʫʣʪʦʥ ʠ ʆʥʢʦʨʛʦʥ. ʕʪʠ ʩʦʨʪʘ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ 

ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʥʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʝ HVI 1000. ɹʳʣ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʛʜʝ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʩʦʨʪ ʭʣʦʧʯʘʪʥʠʢʘ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʀʟ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʭʣʦʧʢʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʘ ʚʳʨʘʙʦʪʘʥʘ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʧʨʷʞʘ. 

ɸʙʨʘʟʠʚʦʩʪʨʫʡʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʫʙʴʝʚ ʧʠʣ ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ï 

ʢʫʧʝʨʰʣʘʢʦʤ ï ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʭʣʦʧʢʦʚʦʛʦ 

ʚʦʣʦʢʥʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʚ ʢʦʣʠʯʝʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʜʞʠʥʠʨʦʚʘʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʠ ʟʘʩʦʨʝʥʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ, ʙʫʜʫʪ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʭʣʦʧʢʘ ïʩʳʨʮʘ ʧʝʨʝʜ ʜʞʠʥʠʨʦʚʘʥʠʝʤ, 

ʚʟʷʪʳʝ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʷʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʷʞʘ ʠʟ 

ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʷʜʦʤʦʩʪʠ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʩʦʨʪʘ 

ʭʣʦʧʯʘʪʥʠʢʘ. ʊʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʨʷʞʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʣʦʧʢʘ ʥʠʟʢʠʭ ʩʦʨʪʦʚ ʠ ʥʘʣʠʯʠʷ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʧʦ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ, ʫʜʣʠʥʝʥʠʶ, 

ʢʦʪʦʨʳʝ ʪʦʞʝ ʚʣʠʷʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʷʞʠ. ʇʦʢʘʟʘʪʝʣʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʭʣʦʧʢʘ-
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ʩʳʨʮʘ ʧʦʩʣʝ ʜʞʠʥʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʭʦʜʷʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʧʨʷʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʪʨʠ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ, ʚʘʞʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʭʣʦʧʢʘ 

ʫʜʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʫʜʝʣʴʥʦʡ ʨʘʭʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠ ʟʥʘʯʝʥʠʠ ʤʠʢʨʦʥʝʡʨʘ 

4,5. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ 

ʭʣʦʧʢʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʷʞʠ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʧʦʣʫʯʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ, ʛʜʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʘʤ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʪʢʘʮʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʪʘʢʠʤ ʢʘʢ ʰʣʠʭʪʦʚʘʥʠʝ 

ʦʩʥʦʚʥʦʡ ʥʠʪʠ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʩʥʦʚʥʦʡ ʥʠʪʠ, ʢʘʯʝʩʪʚʫ ʧʨʦʮʝʩʩʘ ʪʢʘʯʝʩʪʚʘ, ʫʤʝʥʴʰʝʥʠʶ ʦʙʨʳʚʥʦʩʪʠ ʠ 

ʫʣʫʯʰʝʥʠʶ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʪʢʘʥʠ.  

ɹʳʣʠ ʚʳʨʘʙʦʪʘʥʳ ʦʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʨʘʟʣʠʯʥʦʛʦ 

ʧʝʨʝʧʣʝʪʝʥʠʷ ʩ ʨʝʣʴʝʬʥʳʤʠ ʨʠʩʫʥʢʘʤʠ, ʩ ʨʘʟʣʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ, ʰʝʨʝʭʦʚʘʪʦʩʪʴʶ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʪʢʘʥʠ, ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʪʢʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʚʠʜʘ 

ʧʝʨʝʧʣʝʪʝʥʠʷ. ɹʳʣʘ ʚʳʚ̫ʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʪʢʘʥʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʊʘʢ ʢʘʢ ʥʘ 

ʚʳʨʘʙʦʪʢʫ ʢʘʯʝʩʪʚʝʥʥʦʡ ʪʢʘʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʘʢʮʝʥʪ ʩʜʝʣʘʣʠ ʥʘ ʧʦʣʥʦʬʘʢʪʦʨʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʏʝʪʚʝʨʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʦʪʜʝʣʦʯʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʧʨʠʜʘʥʠʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ. ʆʙʨʘʟʮʳ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʨʝʣʴʝʬʥʳʤʠ ʨʠʩʫʥʢʘʤʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʠʤ 

ʩʦʩʪʘʚʦʤ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ 

ʤʘʪʝʨʠʘʣʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʙʦʪʢʠ ʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ. 

ʇʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʪʢʘʥʠ ʦʪ ʚʠʜʘ ʘʧʧʨʝʪʘ 

ʠ ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʘʧʧʨʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ ʠ ʢʦʣʣʦʨʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ ʯʪʦ ʢʦʣʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʘʧʧʨʝʪʳ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʤʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʩʦʭʨʘʥʠʣʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ 

ʩʚʦʡʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʩʪʠʨʦʢ. ɺʦʜʦʦʪʪʘʣʢʠʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʜʦʞʜʝʚʘʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʠʭ 

ʩʚʦʡʩʪʚ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʈʝʣʴʝʬʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ ʫʩʠʣʠʚʘʝʪ ʛʠʜʨʦʬʦʙʥʳʡ ʵʬʬʝʢʪ 

ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʧʦʜʪʚʝʨʞʜʘʷ ʚʘʞʥʦʩʪʴ ʤʠʢʨʦʨʝʣʴʝʬʘ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ. 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʭʦʜʷʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ. 
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ɺʘʞʥʝʡʰʠʡ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ï ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʚʩʝʭ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʷʚʣʝʥʘ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ. ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ ʪʘʢʠʝ ʢʘʢ ʧʨʦʯʥʦʩʪʴ 

ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʚʳʷʚʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ, 

ʘ ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ ʢʘʢ ʙʝʣʠʟʥʘ ʦʜʠʥʘʢʦʚʦ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʙʨʘʙʦʪʢʠ. 

ɺ ʧʷʪʦʡ ʛʣʘʚʝ ʦʧʠʩʳʚʘʶʰʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ ʩ 

ʛʠʜʨʦʬʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʧʦʣʥʦʬʘʢʪʦʨʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ. ɼʣʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʣʦ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ ʪʢʘʥʠ ʧʦʣʫʯʝʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷʤʠ ʨʝʛʨʝʩʩʠʠ, 

ʦʧʠʩʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ. 

ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʬʦʨʤʠʨʫʶʪ ʚʘʞʥʝʡʰʠʝ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʦʧʠʩʳʚʘʝʤʳʭ ʫʨʘʚʥʝʥʠʷʤʠ 

ʨʝʛʨʝʩʩʠʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʭʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. ʉʦʟʜʘʥ ʝʜʠʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʪʦʚʦʡ ʪʢʘʥʠ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʠʚʘʞʥʝʡʰʠʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ.  

ɺʳʙʦʨ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʦʧʪʠʤʠʟʘʮʠʠ.  
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