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ʋɼʂ 535.215              ɸʙʜʨʘʭʤʘʥ ʂ.ʊ. - ʩʪʫʜʝʥʪ ʂʘʨʋ (ʛʨ. ʄʅʅ-51) 

ɸʙʜʠʛʘʣʠʝʚʘ ɸ.ʄ. ï ʩʪʫʜʝʥʪ ʂʘʨʋ (ʛʨ. ʌʇʂ-406)  

ʅʘʫʯʥ. ʨʫʢ. ï PhD, ʜʦʮ. ʂʘʨʋ ʊʫʩʫʧʙʝʢʦʚʘ ɸ.ʂ.  

 

ɺʃʀʗʅʀɽ ʄʆɼʀʌʀʂɸʎʀʀ PEDOT:PSS ʅɸ ʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʀɽ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʉʆʃʅɽʏʅʓʍ ʗʏɽɽʂ 

 

ʇʦʜʛʦʪʦʚʢʘ ʧʦʜʣʦʞʝʢ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [1]. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ PEDOT:PSS (1%, Ossila Al4083), Izopropanol, Ethanol (pure 

99,9% Sigma Aldrich). ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʪʚʦʨ PEDOT:PSS 

ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ 0,45 ʤʠʢʨʦʤʝʪʨʦʚʳʡ ʬʠʣʴʪʨ. ʇʣʝʥʢʠ PEDOT:PSS 

ʧʦʣʫʯʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʚʘʨʮʝʚʦʛʦ ʩʪʝʢʣʘ ʤʝʪʦʜʦʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ 

(ʥʘ ʮʝʥʪʨʠʬʫʛʝ SPIN150i ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Semiconductor Production 

System) ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 5000 ʦʙ/ʤʠʥ. 

3D cʥʠʤʢʠ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʦʢ PEDOT:PSS ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 1. ʇʣʝʥʢʘ PEDOT:PSS ʙʝʟ ʤʦʜʠʬʠʢʘʮʠʠ (UM-PEDOT:PSS) 

ʠʤʝʝʪ ʢʨʫʧʥʦʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

1.03 ʥʤ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʨʘʩʪʚʦʨ PEDOT:PSS ʵʪʘʥʦʣʘ (EM-PEDOT:PSS) 

ʩʪʨʫʢʪʫʨʘ ʧʨʠʦʙʨʝʪʘʝʪ ʷʨʢʦʚʳʨʘʞʝʥʥʳʡ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʭʘʨʘʢʪʝʨ 

(ʨʠʩʫʥʦʢ 1b), ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ 0.88 ʥʤ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ 

PEDOT:PSS ʵʪʠʣʦʚʦʛʦ ʠ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ (IEM-

PEDOT:PSS) ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ (ʨʠʩʫʥʦʢ 1c). 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʨʠ ʵʪʦʤ ʩʪʘʥʦʚʠʪʩʷ 0.63 ʥʤ. ʆʜʥʘʢʦ, ʧʣʝʥʢʘ PEDOT:PSS ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʦʣʴʢʦ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ  (IM-PEDOT:PSS) ʠʤʝʝʪ ʝʱʝ 

ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʩʛʣʘʞʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1d), ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʣʝʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 0.56 ʥʤ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʉʄ ʩʥʠʤʢʠ ʧʣʝʥʦʢ PEDOT:PSS 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ PEDOT:PSS ʥʘ ʬʦʪʦʚʦʣʴʪʘʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʷʯʝʡʢʠ ʩʪʨʫʢʪʫʨʳ FTO/ 

PEDOT:PSS/PTB7-TH:ITIC/Al  [2]. ʅʘ ʨʠʩʫʥʢʝ 2 ʠ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ɺɸʍ 

ʠ ʬʦʪʦʚʦʣʴʪʘʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʯʝʝʢ ʥʘ ʦʩʥʦʚʝ UM-PEDOT:PSS ʠ IM-

PEDOT:PSS. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, 

ʛʝʥʝʨʠʨʫʝʤʘʷ ʷʯʝʡʢʦʡ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ PEDOT:PSS, ʚ 1.1 ʨʘʟ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʷʯʝʡʢʦʡ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʦʛʦ PEDOT:PSS. ʆʙʘ ʪʠʧʘ ʷʯʝʝʢ ʙʳʣʠ 
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ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʨʘʟʥʠʮʘ ʚ ʪʦʢʝ ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ 

PEDOT:PSS. ʉʪʨʫʢʪʫʨʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ PEDOT:PSS ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʠʥʞʝʢʮʠʶ ʠ ʪʨʘʥʩʧʦʨʪ ʜʳʨʦʢ ʢ ʚʥʝʰʥʝʤʫ ʵʣʝʢʪʨʦʜʫ (FTO), 

ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʢʦʤʙʠʥʘʮʠʠ ʜʳʨʦʢ ʩ ITIC ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʠʷ ʜʳʨʦʢ ʥʘ ʚʥʝʰʥʝʤ ʵʣʝʢʪʨʦʜʝ ʫʚʝʣʠʯʠʚʘʷ ʬʦʪʦʪʦʢ ʷʯʝʡʢʠ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɺʦʣʴʪʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʣʥʝʯʥʳʭ ʷʯʝʝʢ 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʷʯʝʡʢʠ ʥʘ ʦʩʥʦʚʝ IM-

PEDOT:PSS ʥʘ 0,06ɺ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʯʝʡʢʦʡ ʥʘ ʦʩʥʦʚʝ UM-

PEDOT:PSS, ʯʪʦ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʦ ʛʨʘʥʠʮʳ 

ʨʘʟʜʝʣʘ PEDOT:PSS/ʬʦʪʦʘʢʪʠʚʥʳʡ ʩʣʦʡ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʣʫʯʰʝʥʠʷ FF 

ʚ ʷʯʝʡʢʘʭ ʩ IM-PEDOT:PSS. ʍʦʪʷ ʥʘʙʣʶʜʘʝʤʳʝ ʫʣʫʯʰʝʥʠʷ ʬʦʪʦʪʦʢʘ, 

ʬʦʪʦʥʘʧʨʷʞʝʥʠʷ ʠ FF ʥʝ ʦʯʝʥʴ ʙʦʣʴʰʠʝ, ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʷʯʝʡʢʠ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ IM-PEDOT:PSS ʚʳʰʝ ʷʯʝʡʢʠ ʩ ʠʩʭʦʜʥʳʤ UM-

PEDOT:PSS ʙʦʣʝʝ ʯʝʤ ʚ 1.2 ʨʘʟʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʌʦʪʦʚʦʣʴʪʘʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʣʥʝʯʥʳʭ ʷʯʝʝʢ 

ʆʙʨʘʟʝʮ 
Jsc, 

(ʤɸ/ʩʤ2) 

Jmax, 

(ʤɸ/ʩʤ2) 

Uoc, 

(ɺ) 

Umax, 

(ɺ) 
FF 

ʂʇɼ, 

% 

IM-PEDOT:PSS/ 

PTB7-TH:ITIC 
11,93 8,32 0,73 0,51 0,46 4,24 

UM-PEDOT:PSS/ 

PTB7-TH:ITIC 
10,61 7,40 0,67 0,46 0,42 3,53 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 

1. Kim, K., Ihm, K. & Kim B. Surface Property of Indium Tin Oxide (ITO) After Various Methods of 

Cleaning // Acta Physica Polonica A. ï 2014. ïVol. 127, Is. 4. ï P. 1176-1179. 

2 ɸ.ʂ. Aimukhanov, X.S. Rozhkova, ɸ.ʂ. Zeinidenov, ʊ.E. Seisembekova. Influence of surface structure and 

morphology of PEDOT:PSS on its optical and electrophysical characteristics // ɺʝʩʪʥʠʢ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ  ʉʝʨʠʷ çʌʠʟʠʢʘè. ï 2021. - ˉ 3(103).  - ʉ.93-100. 
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ʋɼʂ 006.91 ɸʢʠʤʦʚ ʂ.ʉ. - ʩʪʫʜʝʥʪ ʂʘʨʊʋ ʛʨ.ʉʊ-20-2 

ʅʘʫʯ. ʨʫʢ ï ʧʨʝʧ. ʂʘʨʊʋ ʉʘʚʝʣʴʝʚʘ ʅ.ɸ. 

 

çʅʆɺʓʁè ʂʀʃʆɻʈɸʄʄ 

 

20 ʤʘʷ 2019 ʛʦʜʘ ʚʦ ɺʩʝʤʠʨʥʦʡ ʤʝʪʨʦʣʦʛʠʠ ʠʟʤʝʥʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ  

ʢʠʣʦʛʨʘʤʤʘ, ʩʪʘʥʜʘʨʪʥʦʡ ʝʜʠʥʠʮʳ ʤʘʩʩʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʈʘʥʝʝ ʢʠʣʦʛʨʘʤʤ ʠʤʝʣ ʦʯʝʥʴ ʧʨʦʩʪʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: ʵʪʦ ʤʘʩʩʘ ʩʣʠʪʢʘ 

ʧʣʘʪʠʥʦ-ʠʨʠʡʜʝʚʦʛʦ ʩʧʣʘʚʘ, ʢʦʪʦʨʳʡ ʩ 1889 ʛʦʜʘ ʭʨʘʥʠʪʩʷ ʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʙʶʨʦ ʤʝʨ ʠ ʚʝʩʦʚ ʄɹʄɺ (ʛ.ʉʝʚʨʝ, ʌʨʘʥʮʠʷ) ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʧʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʘʣʦʥ ʤʘʩʩʳ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʠ ʩ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ ʧʦʪʝʨʷʣ ʦʢʦʣʦ 50 ʤʠʢʨʦʛʨʘʤʤʦʚ. ʅʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʢʦʛʜʘ ʵʪʘʣʦʥ ʤʘʩʩʳ ʪʝʨʷʝʪ ʩʚʦʡ ʚʝʩ, ʦʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʩʪʘʚʣʷʝʪ 

ʨʦʚʥʦ ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ. ʂʦʛʜʘ 

ʤʝʥʷʝʪʩʷ ʧʝʨʚʠʯʥʳʡ ʵʪʘʣʦʥ, ʦʩʪʘʣʴʥʳʝ ʢʦʧʠʠ ʪʘʢ ʞʝ  ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ. 

ʀʣʠ ʝʱʝ ʭʫʞʝ: ʝʩʣʠ ʙʳ ʵʪʦʪ ʵʪʘʣʦʥ ʙʳʣ ʫʪʝʨʷʥ ʪʦ, ʩʠʩʪʝʤʘ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ 

ʥʘʰʝʛʦ ʤʠʨʘ ʧʦʛʨʫʟʠʣʘʩʴ ʙʳ ʚ ʭʘʦʩ.  

ɺ ʩʚʷʟʠ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʵʪʘʣʦʥʘ, 26-ʷ ɻʝʥʝʨʘʣʴʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ 

ʤʝʨʘʤ ʠ ʚʝʩʘʤ ʧʨʠʚʷʟʘʣʘ ʢʠʣʦʛʨʘʤʤ ʢ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ ï 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʧʦʥʷʪʠʶ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʢʦʪʦʨʦʝ ʥʠʢʦʛʜʘ ʥʝ 

ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʥʠ ʟʜʝʩʴ ʥʘ ɿʝʤʣʝ, ʥʠ ʚ ʛʣʫʙʠʥʘʭ ɺʩʝʣʝʥʥʦʡ. ʉ ʥʦʚʳʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ɻʝʥʝʨʘʣʴʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʤʝʨʘʤ ʠ ʚʝʩʘʤ ʟʘʚʝʨʰʘʝʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʤʝʯʪʫ ʦ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠʥʷʪʘ ʚʦ 

ʚʨʝʤʷ ʌʨʘʥʮʫʟʩʢʦʡ ʨʝʚʦʣʶʮʠʠ. ʄʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʝʜʠʥʠʮ  (ʉʀ). ʀʤʝʥʥʦ ʪʦʛʜʘ 

ʟʘʨʦʞʜʘʣʦʩʴ ʧʦʥʷʪʠʝ  çʢʠʣʦʛʨʘʤʤè, ʢʦʛʜʘ ʦʙʳʚʘʪʝʣʠ ʰʣʠ ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʠ 

ʠʤ ʙʳʣ ʥʝʦʙʭʦʜʠʤ ʢʠʣʦʛʨʘʤʤ ʷʙʣʦʢ, ʥʘ ʧʦʤʦʱʴ ʧʨʠʜʫʤʘʣʠ ʚʝʩʳ, ʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʪʦʯʢʫ ʩʨʘʚʥʝʥʠʷ. ʕʪʠ ʷʙʣʦʢʠ 

ʜʦʣʞʥʳ ʚʝʩʠʪʴ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʯʝʛʦ-ʪʦ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʙʝʩʧʦʨʷʜʢʘ ʠ ʩ 

ʮʝʣʴʶ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʠ, ʵʪʦ çʥʝʯʪʦè ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʙʱʝʧʨʠʟʥʘʥʦ. 

ɺʝʩʳ ʚ ʣʶʙʦʤ ʧʨʦʜʫʢʪʦʚʦʤ ʤʘʛʘʟʠʥʝ ʙʳʣʠ ʦʪʢʘʣʠʙʨʦʚʘʥʳ ʧʦ ʚʝʩʫ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʢʘʣʠʙʨʦʚʘʥ ʧʦ ʚʝʩʫ, ʠ ʪʘʢ ʜʘʣʝʝ, ʠ ʚʩʝ ʵʪʠ ʢʘʣʠʙʨʦʚʢʠ 

ʚʦʩʭʦʜʷʪ ʧʨʷʤʦ ʩʶʜʘ, ʚ ʥʝʜʨʘ ʄɹʄɺ. ʅʦ ʩʠʩʪʝʤʘ ʥʝ ʚʩʝʛʜʘ ʙʳʣʘ ʪʘʢʦʡ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ. ɼʦ ʌʨʘʥʮʫʟʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʠʟʦʙʨʝʪʝʥʠʷ ʤʝʪʨʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʤʝʨ ʠ ʚʝʩʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʭʘʦʪʠʯʥʫʶ, 

ʥʝʫʧʨʘʚʣʷʝʤʫʶ ʧʫʪʘʥʠʮʫ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʨʘʟ, ʢʘʢ ʚʳ ʧʫʪʝʰʝʩʪʚʦʚʘʣʠ, 

ʚʘʤ ʧʨʠʭʦʜʠʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʝʜʠʥʠʮ 

ʠʟʤʝʨʝʥʠʷ, ʢʘʢ ʤʳ ʜʝʣʘʝʤ ʵʪʦ ʜʣʷ ʚʘʣʶʪʳ. ʊʘʢ ʙʳʣʦ ʜʦ ʌʨʘʥʮʫʟʩʢʦʡ 

ʨʝʚʦʣʶʮʠʠ ʚ ʢʦʥʮʝ XVIII ʚʝʢʘ, ʢʦʛʜʘ ʤʝʨʳ ʚʝʩʘ  ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʩʪʨʘʥʳ ʢ ʩʪʨʘʥʝ, ʥʦ ʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ʌʨʘʥʮʫʟʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʙʳʣʘ 
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ʥʘʧʨʘʚʣʝʥʥʘ ʥʘ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ ʦʙʱʝʩʪʚʘ. ɺʜʦʭʥʦʚʣʝʥʥʳʝ ʨʝʚʦʣʶʮʠʝʡ 

ʫʯʝʥʳʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ʭʦʪʝʣʠ ʥʘʯʘʪʴ ʩ ʯʠʩʪʦʛʦ ʣʠʩʪʘ, ʩ ʥʦʚʦʡ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ, ʦʩʥʦʚʳʚʘʷ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʥʝ ʥʘ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʫʢʘʟʘʭ ʧʨʘʚʠʪʝʣʝʡ, ʘ ʥʘ ʧʨʠʨʦʜʝ. 

ʆʙʲʝʢʪʳ ʚʩʝʛʜʘ ʤʝʥʷʶʪʩʷ ʠ ʩ ʥʦʚʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʤʳ ʧʝʨʝʭʦʜʠʤ ʦʪ 

ʦʙʲʝʢʪʘ ʥʘ ɿʝʤʣʝ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʪʘʣʴʥʦʡ ɺʩʝʣʝʥʥʦʡ. ʀ ʵʪʦ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʠʨʝ, ʛʜʝ ʚʩʝ ʢʘʞʝʪʩʷ ʠʟʤʝʥʯʠʚʳʤ, ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʦ 

çʥʝʠʟʤʝʥʥʦʤ ʢʠʣʦʛʨʘʤʤʝè .  

ʉ XIX ʚʝʢʘ ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʨʝʣʠʢʪʳ ʩʪʘʨʦʡ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ 

ʟʘʤʝʥʝʥʳ ʠʟʤʝʨʝʥʠʷʤʠ, ʧʨʠʚʷʟʘʥʥʳʤʠ ʢ ʧʦʩʪʦʷʥʥʳʤ ʩʠʣʘʤ ʧʨʠʨʦʜʳ. ʊʘʢ, 

ʧʦʩʣʝ ʌʨʘʥʮʫʟʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʤʝʪʨ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʧʨʦʧʦʨʮʠʷ ʢ 

ʇʘʨʠʞʩʢʦʤʫ ʤʝʨʠʜʠʘʥʫ ʠ ʠʤʝʣ ʧʣʘʪʠʥʦʚʳʡ ʵʢʚʠʚʘʣʝʥʪ. ʅʦ ʜʘʞʝ ʪʘʢ ʵʪʦʪ 

ʵʪʘʣʦʥ ʥʝ ʧʦʩʪʦʷʥʝʥ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ 

ʩʚʝʪʘ. ʀ ʪʦʣʴʢʦ ʢʠʣʦʛʨʘʤʤ ʦʩʪʘʚʘʣʩʷ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ. ʋʯʝʥʳʤ 

ʫʜʘʣʦʩʴ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʢʠʣʦʛʨʘʤʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ ï 

ʦʩʥʦʚʥʫʶ ʢʦʥʩʪʘʥʪʫ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʪʝʧʝʨʴ ʢʠʣʦʛʨʘʤʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʟʤʝʨʷʪʴ ʧʨʠ ʧʦʤʦʱʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʚʝʩʦʚ ɺʘʪʪʘ (ʠʣʠ ʙʘʣʘʥʩʘ ʂʠʙʙʣʘ). 

ʊ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʢʠʣʦʛʨʘʤʤʘ ʫʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʨʘʚʥʦʚʝʩʠʪʴ ʦʙʲʝʢʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʩʩʳ. ʕʪʘʣʦʥʥʫʶ ʛʠʨʶ ʟʘʤʝʥʷʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʠ 

ʥʘʧʨʷʞʝʥʠʝ. ʕʪʘ ʧʦʧʳʪʢʘ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʟʘʥʷʣʘ ʜʝʩʷʪʠʣʝʪʠʷ ʪʱʘʪʝʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ ʠʤʝʝʪ ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ.  

ʋʩʪʘʥʦʚʠʚ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ, ʝʜʠʥʠʮʳ 

ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʶʪ ʢʠʣʦʛʨʘʤʤ, ʢʘʢ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ 

ʚʢʣʶʯʘʶʪ ʤʝʪʨ, ʨʘʟʤʝʨ ʢʠʣʦʛʨʘʤʤʘ ʥʘʚʩʝʛʜʘ ʦʩʪʘʥʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ.  

ʊʝʧʝʨʴ ʢʠʣʦʛʨʘʤʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ 

ɺʩʝʣʝʥʥʦʡ, ʘ ʥʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʤʝʭʘʥʠʟʘʮʠʝʡ. ʂʠʣʦʛʨʘʤʤ ʪʝʧʝʨʴ ʥʘʚʩʝʛʜʘ, 

ʥʘ ʚʩʝ ʚʨʝʤʝʥʘ. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʠʩʪʦʯʥʠʢʦʚ: 

1. URL: https://www.nist.gov/news-events/news(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24.02.22) 

2. URL:https://www.vedomosti.ru/technology/news/2018/11/16/786696-vo-frantsi(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

24.02.22) 

3. URL: https://lenta.ru/news/2018/11/16/etalon/ ( ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.02.22) 
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ɸץʘʥ ɸ.ʄ.,ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɹʊ-21-2) 

ʉʪʘʬʝʝʚʘ ʗ. ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɹʊ-21-2) 

ʅʘʫʯʥ. ʨʫʢ ï ʩʪ.ʧʨʝʧ.ʤ.ʪ.ʥ. ʈʘʭʳʤʙʘʝʚʘ ɻ.ɾ. 

 

ʉʀʄʄɽʊʈʀʗ ʀ ɸʉʀʄʄɽʊʈʀʗ ɺ ʇʈʀʈʆɼɽ. 

 

ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ - ʵʪʦ ʚʘʞʥʝʡʰʠʝ ʩʚʦʡʩʪʚʘ ʧʨʠʨʦʜʳ. ʆʥʠ  

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʉʠʤʤʝʪʨʠʷ-ʵʪʦ 

ʩʦʨʘʟʤʝʨʥʦʩʪʴ. 

ʉʠʤʤʝʪʨʠʷ ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʨʷʜʢʝ 

ʧʨʠʨʦʜʳ ʠ ʩʦʨʘʟʤʝʨʥʦʩʪʴʶ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʧʨʠʨʦʜʳ ʠʣʠ ʵʣʝʤʝʥʪʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʠʭ ʨʘʚʥʦʚʝʩʠʝʤ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʉʦʨʘʟʤʝʨʥʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʝ, ʢʘʣʠʙʨʦʚʦʯʥʳʝ, ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʝ, ʠʟʦʪʦʧʠʯʝʩʢʠʝ, ʟʝʨʢʘʣʴʥʳʝ. 

ɺʩʝ ʵʪʠ ʬʦʨʤʳ ʩʦʨʘʟʤʝʨʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ  ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ. 

ɺʥʫʪʨʝʥʥʶʶ ʩʦʨʘʟʤʝʨʥʦʩʪʴ  ʥʝʣʴʟʷ ʥʘʙʣʶʜʘʪʴ. ʆʥʘ  ʧʦʩʪʦʷʥʥʦ 

ʩʢʨʳʪʘ ʚ ʟʘʢʦʥʘʭ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪ ʧʦʣʦʞʝʥʠʝ  ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʆʙʨʘʟʮʦʤ  ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ 

ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʨʝʤʝʥʠ ʠ ʪʷʛʦʪʝʥʠʷ.  

ɺʥʝʰʥʷʷ ʩʦʨʘʟʤʝʨʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʣʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʨʦʜʝ ʦʛʨʦʤʥʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ. 

ʅʘʧʨʠʤʝʨ, ʵʪʦ ʩʦʨʘʟʤʝʨʥʦʩʪʴ ʤʦʣʝʢʫʣ, ʢʨʠʩʪʘʣʣʦʚ, ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɸʩʠʤʤʝʪʨʠʷ - ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʩʦʨʘʟʤʝʨʥʦʩʪʠ. ʆʪʨʘʞʘʶʱʝʝ 

ʨʘʟʫʧʦʨʷʜʦʯʝʥʠʝ ʩʠʩʪʝʤʳ, ʥʘʨʫʰʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʠ ʚʩʸ ʪʦ, ʯʪʦ ʦʙʲʝʜʠʥʝʥʦ 

ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʠʟʤʝʥʝʥʠʝʤ  ʩʠʩʪʝʤʳ. 

ʉʦʨʘʟʤʝʨʥʦʩʪʴ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʧʨʦʮʝʩʩʝ 

ʵʚʦʣʶʮʠʠ. ʇʝʨʚʳʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʦʷʚʠʚʰʠʝʩʷ ʥʘ ʩʚʝʪ ʚ ʚʦʜʘʭ ʦʢʝʘʥʘ, 

ʠʤʝʣʠ ʧʨʘʚʠʣʴʥʫʶ ʰʘʨʦʚʠʜʥʫʶ ʬʦʨʤʫ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʨʛʘʥʠʟʤʦʚ ʚ 

ʨʘʟʥʳʝ ʩʨʝʜʳ ʚʣʠʷʣʦ ʥʘ ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. 

ʉʦʨʘʟʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʯʘʩʪʝʡ ʪʝʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ 

ʨʘʚʥʦʚʝʩʠʝ ʚ ʜʚʠʞʝʥʠʠ. ɹʦʨʴʙʘ ʟʘ ʩʚʝʪ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʩʦʨʘʟʤʝʨʥʦʩʪʴʶ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ. ʇʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʢʦʥʫʩʦʚʠʜʥʘʷ ʢʨʦʥʘ ʝʣʠ, ʦʥʘ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʩʠʤʤʝʪʨʠʠ ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʪʚʦʣ, ʢʦʪʦʨʳʡ 

ʫʪʦʣʱʝʥ ʢʥʠʟʫ ʜʣʷ ʩʪʦʡʢʦʩʪʠ. ʅʝʢʦʪʦʨʳʝ ʚʝʪʚʠ ʩʠʤʤʝʪʨʠʯʥʦ ʥʘʭʦʜʷʪʩʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʚʦʣʫ, ʘ ʬʦʨʤʘ ʢʦʥʫʩʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʢʨʦʥʦʡ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʝʣʴ çʧʦʩʪʨʦʝʥʘè ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʚʳʛʣʷʜʠʪ ʵʩʪʝʪʠʯʝʩʢʠ ʢʨʘʩʠʚʦ ʠʟ-ʟʘ ʟʘʢʦʥʦʚ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ  ʧʨʠʪʷʞʝʥʠʷ. 

ɸʩʠʤʤʝʪʨʠʷ ʪʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʤʠʨʝ.  

ɿʘʯʘʩʪʫʶ ʚʥʫʪʨʝʥʥʝʝ ʧʦʣʦʞʝʥʠʝ ʦʨʛʘʥʦʚ ʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚʘʭ 

ʘʩʠʤʤʝʪʨʠʯʥʦ. ʅʘʧʨʠʤʝʨ, ʩʝʨʜʮʝ ʥʘʭʦʜʠʪʩʷ ʫ ʯʝʣʦʚʝʢʘ ʩʣʝʚʘ, ʘ ʞʝʣʯʥʳʡ 

ʧʫʟʳʨʴ ï ʩʧʨʘʚʘ. ʄʦʣʝʢʫʣʘ ɼʅʂ  ʪʘʢʞʝ ʘʩʠʤʤʝʪʨʠʯʥʘ ï ʝʝ ʩʧʠʨʘʣʴ 
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ʧʦʩʪʦʷʥʥʦ ʟʘʢʨʫʯʝʥʘ ʚʧʨʘʚʦ. ɺʩʝʛʜʘ ʚʩʝ  ʙʝʣʢʠ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʚʭʦʜʷʱʠʝ 

ʚ ʩʦʩʪʘʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳ ʦʪʚʦʜʠʪʴ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʧʦʪʦʢ 

ʩʚʝʪʘ ʚʣʝʚʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʦʣʝʢʫʣ ʙʝʟʞʠʟʥʝʥʥʦʡ ʧʨʠʨʦʜʳ, ʛʜʝ ʧʨʘʚʳʝ ʠ 

ʣʝʚʳʝ ʤʦʣʝʢʫʣʳ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʩʪʦ. ʆʥʠ ʥʦʩʷʪ ʚ ʦʩʥʦʚʥʦʤ ʩʦʨʘʟʤʝʨʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʤʦʣʝʢʫʣʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʚʠʜʥʦ 

ʚʳʨʘʞʝʥʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ. 

ɺʝʨʥʘʜʩʢʠʡ, ʧʨʠʜʘʚʘʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʘʩʠʤʤʝʪʨʠʠ ʞʠʚʦʛʦ, 

ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʪʫʪ ʧʨʦʭʦʜʠʪ ʪʦʥʢʘʷ ʣʠʥʠʷ ʩʨʝʜʠ ʭʠʤʠʝʡ 

ʥʝʞʠʚʦʛʦ ʠ ʞʠʚʦʛʦ.  

ʉʪʨʦʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʣʝʪʢʠ ʪʘʢʞʝ ʘʩʠʤʤʝʪʨʠʯʥʘ. ʕʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʝʝ ʚʟʘʠʤʦʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ 

ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʳʩʪʨʦʪʳ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʉʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ ð ʜʚʝ ʧʦʣʷʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʝʜʠʥʩʪʚʝ ʠ ʙʦʨʴʙʝ. ɺ 

ʧʨʠʨʦʜʝ ʥʝʪ ʯʠʩʪʦʡ ʩʠʤʤʝʪʨʠʠ ʣʠʙʦ ʘʩʠʤʤʝʪʨʠʠ. ʈʘʚʥʦʚʝʩʠʝ ï ʵʪʦ 

ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ ʠ ʩʠʤʤʝʪʨʠʠ. ʊʦʛʜʘ ʘʩʠʤʤʝʪʨʠʷ ʧʨʠʚʦʜʠʪ ʢ ʜʚʠʞʝʥʠʶ ʠ 

ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʉʘʤʘ ʘʩʠʤʤʝʪʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʞʠʟʥʠ. 

ɺ ʥʘʰʝʤ ʟʥʘʥʠʠ ʦ ʤʠʨʝ ʠʤʝʝʪʩʷ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʘ. ʅʘ 

ʥʠʟʰʝʡ ʩʪʫʧʝʥʠ ʥʘʭʦʜʷʪʩʷ ʷʚʣʝʥʠʷ. ʅʘ ʩʨʝʜʥʝʡ ʩʪʫʧʝʥʠ ï ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. 

ʅʘ ʚʳʩʰʝʡ ʩʪʫʧʝʥʠ ï ɻ ʪʦ ʧʨʠʥʮʠʧʳ ʩʠʤʤʝʪʨʠʠ. ɿʘʢʦʥʳ ʧʨʠʨʦʜʳ ʫʧʨʘʚʣʷʶʪ 

ʷʚʣʝʥʠʷʤʠ, ʧʨʠʥʮʠʧʳ ʩʠʤʤʝʪʨʠʠ ʫʧʨʘʚʣʷʶʪ ʟʘʢʦʥʘʤʠ ʧʨʠʨʦʜʳ. ɽʩʣʠ 

ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʨʘʟʨʝʰʘʶʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʷʚʣʝʥʠʷ, ʪʦʛʜʘ ʧʨʠʥʮʠʧʳ 

ʩʠʤʤʝʪʨʠʠ ʨʘʟʨʝʰʘʶʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ. 

ʇʦʜʚʦʜʷ ʚʳʚʦʜ ʚʩʝʤʫ ʥʘʧʠʩʘʥʥʦʤʫ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʤʤʝʪʨʠʷ 

ʤʥʦʛʦʣʠʢʘ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1.https://tech.wikireading.ru/hv3ZlGrjL6 

2. http://www.hintfox.com/ 

  

https://tech.wikireading.ru/hv3ZlGrjL6
http://www.hintfox.com/
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ᴄʆɾ 53(075)                ɸʤʘʥʞʦʣ ɽ.  ï פʘʨʊʋ ʩʪʫʜʝʥʪ ̔(ɸʠʋ-21-1 ʪʦʙʳ) 

ʓʥʪʳץʙʘʡ פ. ï פʘʨʊʋ ʩʪʫʜʝʥʪ ̔(ɺʎʉʋ-21-1 ʪʦʙʳ) 

 .ʘʨʊʋ ʉʘʣʴʢʝʝʚʘ ɸ.ʂפ .ʢ., ʜʦʮ.ס.ʳʣʳʤʠ ʞʝʪ. ʌ-ʤנ

 

ʂʆʅʋʉʊʓפ ʊɸʃʐʓפʊɸנʓ ɾɸʈʓפ ʉᴄʋʃɽʃɽʈɯ  

 

ʆʧʪʠʢʘʣʳץ ʪʘʣʰʳץ - ʘץʧʘʨʘʪʪʳץ ʞʘʨʳץ ʩʠʛʥʘʣʜʘʨʳʥ ʪʘʩʳʤʘʣʜʘʡʪʳʥ 

ʪʦʣץʳʥ ᴇʪʢʽʟʛʽʰ. ʆʧʪʠʢʘʣʳץ ʪʘʣʰʳץ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘץʧʘʨʘʪ ʙʝʨʫʜʽש ʝש  

ʞʘץʩʳ ʬʠʟʠʢʘʣʳץ ʦʨʪʘʩʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ װʣʢʝʥ ץʘʰʳץʪʳץʪʘסʳ ʘץʧʘʨʘʪ 

ʘסʳʥʜʘʨʳʥ ʪʘʨʘʪʫʜʳש ʝש ʧʝʨʩʧʝʢʪʠʚʪʽ ʦʨʪʘʩʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʊʘʣʰʳץʪʳ-

ʦʧʪʠʢʘʣʳץ ʙʘʡʣʘʥʳʩ ᴇʪʝ ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝʜʽ. ʊʘʣʰʳץʪʳ-ʦʧʪʠʢʘʣʳץ 

ʢʘʙʝʣʴʜʽ ʞʘʧʧʘʡ ᴇʥʜʽʨʫʜʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʘʨʟʘʥʜʳסʳ ʪʽʧʪʽ 

ʢʦʥʪʠʥʝʥʪʘʨʘʣʳץ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʥʘʨʳסʳʥʜʘ ʜʘ ʪʘʣʰʳץʪʳ-ʦʧʪʠʢʘʣʳץ 

ʩʧʫʪʥʠʢʪʽʢ ʙʘʡʣʘʥʳʩʪʳש ʢᴇʙʝʶʽʥʝ ᴅʢʝʣʝʜʽ. ʊʘʣʰʳץʪʳ-ʦʧʪʠʢʘʣʳץ 

ʞװʡʝʣʝʨʜʽש ʧʘʡʜʘʩʳʥʘ ʝʣʝʫʣʽ ʜᴅʣʝʣʜʝʨ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʦסʘʨʳ ʰʫʳʣסʘ 

 ʡʣʝʩʽʤʜʽʣʽʛʽ, ʦʣʘʨװ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ שʘʨʩʳ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳʥʳץ

ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳײץ שʧʠʷʣʳʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʘʣʰʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʦʧʪʠʢʘʣʳץ ʪʦʣץʳʥ ᴇʪʢʽʟʛʽʰʪʝʨ ʳץʰʘʤ, ʠʢʝʤʜʽ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʘʟ 

ʰʳסʳʥסʘ ʠʝ. ʆʊ-ʽש ʝש ʤʘשʳʟʜʳ ץʘʩʠʝʪʽ-ʦʣʘʨʜʳש ʞʘʨʳץ ʩᴅʫʣʝʣʝʥʫʽʥ ʘʟ 

ʰʳסʳʥʤʝʥ ײʟʘץ ץʘʰʳץʪʳץץʘ ʪʘʩʳʤʘʣʜʘʫ ʤװʤʢʽʥʜʽʛʽ. ʆʧʪʠʢʘʣʳץ ʪʘʣʰʳץʪʘʨ 

ʞʘʨʳץʪʘʥʜʳʨʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʆʣʘʨ ʤʝʜʠʮʠʥʘʣʳץ ʞᴅʥʝ ʙʘʩץʘ 

ʤʘץʩʘʪʪʘʨʜʘ ɾʘʨʳץ ᴇʪʢʽʟʛʽʰʪʝʨ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ, ʤײʥʜʘ ʞʘʨʳץ ץʦʣ 

ʞʝʪʽʤʜʽ ʝʤʝʩ ʘʡʤʘץץʘ ʞʝʪʢʽʟʽʣʫʽ ʢʝʨʝʢ. ʂʝʡʙʽʨ סʠʤʘʨʘʪʪʘʨʜʘ ʦʧʪʠʢʘʣʳץ 

ʪʘʣʰʳץʪʘʨ ʢװʥ ʩᴅʫʣʝʩʽʥ ʰʘʪʳʨʜʘʥ סʠʤʘʨʘʪʪʳש ʙʽʨ ʙᴇʣʽʛʽʥʝ ʙʘסʳʪʪʘʡʜʳ. 

ʉʦʥʜʘʡ-ʘץ ʘʚʪʦʤʦʙʠʣʴ ʞʘʨʳץ ʪʝʭʥʠʢʘʩʳʥʜʘ. 

ʆʧʪʠʢʘʣʳץ ʪʘʣʰʳץ - ʙײʣ ʢʚʘʨʮ ᴅʡʥʝʛʽʥʝʥ ʞʘʩʘʣסʘʥ ʜʠʵʣʝʢʪʨʣʽʢ 

ʪʦʣץʳʥ. ʆʥʳש n1 ʩʳʥʫ ʠʥʜʝʢʩʽ ʙʘʨ ʞʘʨʳץ ᴇʪʢʽʟʛʽʰ ᴇʟʝʛʽ ʙʘʨ, n2 ʩʳʥʫ 

ʢᴇʨʩʝʪʢʽʰʽ ʙʘʨ ץʘʙʳץʧʝʥ ץʦʨʰʘʣסʘʥ, n1>n2. ɾʘʨʳץ ᴇʪʢʽʟʛʽʰ ᴇʟʝʢʢʝ ʪװʩʽʧ, 

ʦʥʜʘ ʞʘʨʳץ ʪʦʣʳץ ʽʰʢʽ ʰʘסʳʣʳʩʫʜʳש ᴅʩʝʨʽʥʝʥ ʪʘʨʘʣʘʜʳ. ɹײʣ ᴅʩʝʨ ʞʘʨʳץ 

ʩᴅʫʣʝʩʽ n1 װʣʢʝʥ ʩʳʥʫ ʢᴇʨʩʝʪʢʽʰʽ ʙʘʨ ʦʨʪʘʜʘʥ n2 ʢʽʰʽ ʠʥʜʠʢʘʪʦʨʳ ʙʘʨ ʦʨʪʘסʘ 

ʝʢʽ ʦʨʪʘʥʳש ʠʥʪʝʨʬʝʡʩʽʥʝ ʪװʩʢʝʥ ʢʝʟʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ ʞᴅʥʝ ʪʝʢ ʙײʨʳʰʪʳש 

ʙʝʣʛʽʣʽ ʙʽʨ ʤᴅʥʜʝʨʽʥʝ ʜʝʡʽʥ ʙʘʡץʘʣʘʜʳ, ʦʥʳש ʤᴅʥʽ n1 ʞᴅʥʝ n2 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ᴄʜʝʪʪʝ ʞʘʨʳץ ʦʧʪʠʢʘʣʳץ ʪʘʣʰʳץץʘ 

 ʮʠʣʠʥʜʨ ʪᴅʨʽʟʜʽ ʝʤʝʩ, ʢʦʥʫʩ שʩᴅʫʣʝʩʽʥʽ ץʳʣʳ ʝʥʛʽʟʽʣʝʜʽ. ɾʘʨʳץʰ rʘʨײ

ʪᴅʨʽʟʜʽ ï ʜʠʘʤʝʪʨʽ װʥʝʤʽ ʪᴇʤʝʥʜʝʡʪʽʥ ʪʘʣʰʳץ ʘʨץʳʣʳ ᴇʪʫʽʥ ץʘʨʘʩʪʳʨʳשʳʟ. 

ɹʽʟʜʽש ʘʣʜʳʤʳʟʜʘ ʪײʨסʘʥ ʤʽʥʜʝʪ: ʤײʥʜʘʡ ʪʘʣʰʳץʪʘʨʜʳ ʞʘʨʳץ 

ʪʦʣץʳʥʳʥʳש ʪʳסʳʟʜʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ, ʷסʥʠ ʞʘʨʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ װʰʽʥ 

 ץʪʘʨ ʙʘʨ. ʆʣʘʨʜʳ ʰʳʥʳʤʝʥ ʞʘʨʳץʥʜʘʡ ʪʘʣʰʳײʘ ʙʦʣʘ ʤʘ? ʄסʦʣʜʘʥʫץ

ʞʠʥʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ, ʙʽʨʘץ ʞʘʨʳץ ʵʥʝʨʛʠʷʩʳʥʳש ʝʨʽʢʪʽ ʪװʨʜʝ 

ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʘʣʫ ʪװʙʝʛʝʡʣʽ ʤװʤʢʽʥ ʝʤʝʩ. ɾʘʨʳץ ʦʩʳʥʜʘʡ 

ʪʘʣʰʳץ ʘʨץʳʣʳ ᴇʪʢʝʥ ʢʝʟʜʝ ɗ ʙײʨʳʰʳ, ʦʥʳש ʘʩʪʳʥʜʘ ʩᴅʫʣʝ ʪʘʣʰʳץʪʳש 

ʙװʡʽʨ ʙʝʪʽʥʝ ʪװʩʽʧ, ʰʘסʳʣʳʩʫʜʘʥ ʰʘסʳʣʳʩʫסʘ ʜʝʡʽʥ ʘʨʪʘʜʳ - ʪʦʣʳץ ʽʰʢʽ 

ʰʘסʳʣʳʩʫ ʞʘסʜʘʡʳ ʙײʟʳʣסʘʥסʘ ʜʝʡʽʥ, ʩʦʜʘʥ ʢʝʡʽʥ ʩᴅʫʣʝ ʪʘʣʰʳץʪʳ 

https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D0%B5%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0.
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 ʨʳʰʧʝʥײŬ ʙ ץʰʽʥ ʙʽʟ ʢʝʣʝʩʽ ʤᴅʩʝʣʝʥʽ ʰʝʰʝʤʽʟ. ɾʘʨʳװ ʘʣʜʳʨʘʜʳ. ɼᴅʣʝʣʜʝʫץ

ʢʦʥʫʩʪʳץ ʪʘʨʳʣʪʘʪʳʥ ʪʘʣʰʳץʪʳײ שʰʳʥʘ ű ʢʦʥʫʩʪʳץ ʝʨʽʪʽʥʜʽʥʽש 

ʙײʨʳʰʳʤʝʥ ʪװʩʝʜʽ; ʪʘʣʰʳץʪʳש ʩʳʥʫ ʢᴇʨʩʝʪʢʽʰʽ n, ʢʽʨʽʩ ײʰʳʥʳש ʜʠʘʤʝʪʨʽ 

D. ʩᴅʫʣʝʥʽש ʪʘʣʰʳץ ʽʰʽʥʜʝ ʙʦʣʘʪʳʥ L ײʟʳʥʜʳסʳʥ ʪʘʙʳשʳʟ (1-ʩʫʨʝʪ) 

 
                             

1 ʩʫʨʝʪ. ɾʘʨʳץ ʩᴅʫʣʝʩʽʥʽש ʢʦʥʫʩʪʳץ ʪʘʣʰʳץ 

ʩʦשʳʥʘ ʪװʩʫʽ 

 

ʆʩʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʢʝʥʥʝʥ ʢʝʡʽʥ ʙʽʟ ʪʘʨʳʣסʘʥ ʢʦʥʫʩʪʳץ ʪʘʣʰʳץʪʘ 

ʩᴅʫʣʝ ʰʳסʘʨʫʳʥ ײץʣʳʧʪʘʫ ʤװʤʢʽʥ ʝʤʝʩ ʝʢʝʥʽʥʝ ʢᴇʟ ʞʝʪʢʽʟʝʤʽʟ. ɽʛʝʨ ʩʽʟ 

ʪʘʣʰʳץʪʳש ʙװʡʽʨ ʙʝʪʽʥʝ ʘʡʥʘ ʰʘסʳʣʳʩʪʳʨʘʪʳʥ ʞʘʙʳʥʜʳ ץʦʣʜʘʥʩʘשʳʟ ʜʘ, 

ʙײʣ ʤװʤʢʽʥ ʝʤʝʩ. ʄײʥʜʘʡ ʪʘʣʰʳץʪʘסʳ ʩᴅʫʣʝʥʽש ʩʦץץʳʩʳ 2-ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 
2 ʩʫʨʝʪ. ʂʦʥʫʩʪʳץ ʪʘʣʰʳץʪʘסʳ ʩᴅʫʣʝʣʝʨʜʽש ʙʘסʳʪʳ 

   

ʉᴅʫʣʝ ʪʘʣʰʳץץʘ L0 ʪʝʨʝשʜʽʢʢʝ ʝʥʽʧ, ʩʦʜʘʥ ʢʝʡʽʥ ʘʨʪץʘ ʦʨʘʣʘʜʳ. L0 

  :ʘʡשʪʳ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ  ʙʦʡʳʥʰʘ ʪʘʙʫ ʦץʪʳץʘʰʳץ

 

                                        

  

 
Ϸʜʝʙʠʝʪ ʪʽʟʽʤʽ :  

 

1. ʃ.ɺ. ʊʘʨʘʩʦʚ, ɸ.ʅ.ʊʘʨʘʩʦʚʘ /ɹʝʩʝʜʳ ʦ ʧʨʝʣʦʤʣʝʥʠʠ ʩʚʝʪʘ/ ʄʦʩʢʚʘ. çʅʘʫʢʘè. 2001 ʛ. 

2. ɽ.ɸ.ɺʘʨʬʦʣʦʤʝʝʚʘ / ɺʦʣʦʢʦʥʥʘʷ ʦʧʪʠʢʘ ʚ ʤʝʜʠʮʠʥʝ/ ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ, ʉʘʤʘʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2018  

3. https://works.doklad.ru/view/y8twooaeKK8.html / ɺʦʣʦʢʦʥʥʘʷ ʦʧʪʠʢʘ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ  
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ᴄʆɾ  537.8                       

ɸʨʜʘʢʝʣʜʽ ʅ. - פʘʨʊʋ ʩʪʫʜʝʥʪʽ, (ʄɼ-19-1ʢ ʪʦʙʳ) 

ɸʭʤʝʪ ʊ. - פʘʨʊʋ ʩʪʫʜʝʥʪʽ, (ʄɼ-19-1ʢ ʪʦʙʳ) 

  .ɹ .פ ʘʨʊʋ, ʂʦʧʙʘʣʠʥʘפ ,ʳʪʫʰʳץʘ ʦסʳʣrʤʠ ʞʝʪʝʢʰʽʩʽ ï ʘנ
 

ʊɽʆʈʀʗʃʓפ ʌʀɿʀʂɸʅʓױפ  רʈʓʃʓʄ ʄᴄʉɽʃɽʉɯʅɼɽɻɯ 

ɻɽʆʄɽʊʈʀʗʅʓר ʅɽɻɯɿɯ 

ɹʽʟʛʝ ʪʝʦʨʠʷʣʳץ ʬʠʟʠʢʘʥʳײץ שʨʳʣʫʳ ʤʝʥ ץʘʣʳʧʪʘʩʫʳʥʳש ʩʫʨʝʪʽʥ 

ʪʦʣʳץ ʪװʩʽʥʫ װʰʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʜʘʤʫʳʥ ʙʽʨ ʪײʪʘʩ ʨʝʪʽʥʜʝ ʢᴇʨʫ װʰʽʥ, 

ʪʝʦʨʠʷʣʳץ ʬʠʟʠʢʘʥʳש ʤᴅʥʽʥ ᴅʣʝʤʥʽש ʙʽʨʪײʪʘʩ ʞװʡʝʩʽ ʨʝʪʽʥʜʝ ʘʰʘʪʳʥ, 

ʢʝʡʙʽʨ ʞʘʣʧʳ ʽʨʛʝʣʽ ʳסשʘʡʜʳש ʥʝʛʽʟʽʥʜʝ ʦʥʳש ʥʝʛʽʟʜʝʣʽʧ ʞᴅʥʝ ʢᴇʪʝʨʣʝʪʽʥʜʝʡ 

ʝʪʽʧ ʢײʨʳʧ ʞᴅʥʝ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʞʝʪ. ʆʩʳʥʜʘʡ ʽʨʛʝʪʘʩ ʨʝʪʽʥʜʝ ײʩʳʥʳʣסʘʥ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʦʡʣʘʨ ʪᴅʩʽʣʽ (ʂʝʧʣʝʨʜʽש ʢʝʨʽ ʪʝʟʠʩʽʤʝʥ - çץʘʡ ʞʝʨʜʝ 

ʛʝʦʤʝʪʨʠʷ ʙʦʣʩʘ, ʩʦʣ ʞʝʨʜʝ ʤʘʪʝʨʠʷ ʙʘʨè) ץʳʟʤʝʪ ʘʪץʘʨʘ ʘʣʜʳ. 

1927 ʞʳʣʳ ɻʝʡʟʝʥʙʝʨʛ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʤʝʥ ʠʤʧʫʣʴʩʪʽש 

ʘʥʳץʪʘʣʤʘסʘʥʜʳץ ץʘסʠʜʘʩʳʥ ײץʨסʘʥʥʘʥ ʢʝʡʽʥ ʢʚʘʥʪʪʳץ ʤʝʭʘʥʠʢʘʜʘ ʞᴅʥʝ 

ʦʥʳש ʙʘʨʣʳץ ʤʠʢʨʦʜװʥʠʝʩʽʥʽש ʙʘʩʪʳ ʢʽʣʪʽ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. ɻʝʡʟʝʥʙʝʨʛʪʳש 

ʪʝʦʨʠʷʩʳʥ ץʘʨʘʩʪʳʨʘ ʦʪʳʨʳʧ,ɼʠʨʘʢ ʢʝʣʝʩʽʥʽ ʘʪʘʧ ʢᴇʨʩʝʪʪʽ,çʙʘץʳʣʘʥʘʪʳʥ 

ʦʙʴʝʢʪ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʙʽʨ ʥʘץʪʳ ʙʘץʳʣʘʫʜʘ ᴇʣʰʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʬʠʟʠʢʘʣʳץ ʢᴇʣʝʤ ʙʦʣʫʳ ʤʽʥʜʝʪ ʝʤʝʩ;ʦʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʦʩʳ ʢᴇʣʝʤʥʽש 

ʪʝʦʨʠʷʣʳץ ʢᴇʣʝʤʥʽש ʞʠʥʘסʳ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ɹײʣ ʙʽʨץʘʪʘʨ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʘʧʪʘʨʜʳ ץʘʥʘסʘʪʪʘʥʜʳʨʘʪʳʥ ʛʝʦʤʝʪʨʠʷʣʳץ ʙʝʣʛʽ, 

ʦʧʝʨʘʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʘסʳ ʜʘ ʙʽʨ ʤʳʩʘʣ ʨʝʪʽʥʜʝ ʤʳץʪʳ ʙʽʨʣʝʩʢʝʥ ʞײʤʳʩʪʳש ʬʠʟʠʢʘʣʳץ 

ʰʳʥʜʳסʳ ʞᴅʥʝ ʛʝʦʤʝʪʨʠʷʣʳץ ʢʝשʽʩʪʽʢ ʙʦʣʳʧ ʢʚʘʥʪʪʳץ ʤʝʭʘʥʠʢʘʥʳש ʝʢʽʥʰʽ 

ʪײʞʳʨʳʤʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (ʐʨʝʜʠʥʛʝʨʜʽש ʪʦʣץʳʥʜʳ ʤʝʭʘʥʠʢʘʩʳ). 

ʐʨʝʜʠʥʛʝʨ ʢʚʘʥʪʪʳץ ʙᴇʣʰʝʢʪʝʨʜʽ ʩʪʘʥʮʠʦʥʘʨʣʳץ ʢװʡʜʽש ʦʨʪʘʩʳʥʜʘ ʙʦʣסʘʥ 

ʞʘסʜʘʡʜʳ,ʷסʥʠ ʢʚʘʥʪʪʳץ ʩʝʢʽʨʫ ʞʘסʜʘʡʣʘʨʳ ʙʦʣסʘʥ ʩᴅʪʪʽ ʙʝʡʥʝʣʝʫʛʝ 

ʪʳʨʳʩʪʳ. 

ʉʪʘʥʮʠʦʥʘʨʣʳץ ʢװʡʣʝʨʜʽש ʛʝʦʤʝʪʨʠʷʩʳ ʬʠʟʠʢʘʣʳץ ʰʳʥʜʳץʧʝʥ 

ʪʦʣʳץʪʳʨʳʣסʘʥ ʢʝʟʜʝ,ʷסʥʠ ʢʚʘʥʪʪʳש ʩʝʢʽʨʫ װʨʜʽʩʪʝʨʽʤʝʥ ʪʦʣʳץʪʳʨʳʣסʘʥ 

ʢʝʟʜʝ ʤʠʢʨʦʜװʥʠʝʥʽש ʪʝʦʨʠʷʩʳʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʐʨʝʜʠʥʛʝʨʜʽש 

ʪʝʦʨʠʷʩʳ ʛʝʦʤʝʪʨʠʷʣʳץ (ʪʦʣץʳʥ-ʙᴇʣʰʝʢ) ʜʝ ɹʨʦʡʣʴ ʢᴇʟץʘʨʘʩʳʥʘʥ ʙʘʩʪʘʫ 

ʘʣʜʳ,ʷסʥʠ ʦʧʪʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ ʘʥʘʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ײץʨʳʣʜʳ. 
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ʄʝʪʨʣʽʢ ʪʝʥʟʦʨ ʪᴇʨʪ ᴇʣʰʝʤʜʽ ʢʝשʽʩʪʽʢ װʰʽʥ ʩʠʤʤʝʪʨʠʷʣʳ ʦʥ ʪᴅʫʝʣʩʽʟ 

ʢʦʤʧʦʥʝʥʪʪʽ ײץʨʘʡʜʳ. ʄʝʪʨʣʽʢ ʪʝʥʟʦʨ ʘʨץʳʣʳ ʛʝʦʜʝʟʠʢʘʣʳײ ץʟʳʥʜʳץ 

ʪʝשʜʝʫʽʥ ʞʘʟʫסʘ,ʨʠʤʘʥ ʢʝשʽʩʪʽʛʽʥʽץ שʠʩʳסʳʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʦʥʳץ שʘʩʠʝʪʪʝʨʽʥ 

ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ,ʷסʥʠ ʢʝשʽʩʪʽʢ ʪʫʨʘʣʳ ʙʘʨʣʳץ ʥᴅʨʩʝʥʽ ʙʽʣʫʛʝ ʙʦʣʘʜʳ.ʈʠʤʘʥ 

ʢʝשʽʩʪʽʛʽʥʽץ שʠʩʳסʳ-ʢװʨʜʝʣʽ ʪװʩʽʥʽʢ, ʤʳʩʘʣʳ ʦʣ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʝʥʟʦʨʜʘʥ qif 

ʞᴅʥʝ ʦʥʳש ʪʫʳʥʜʳʣʘʨʳʥʘʥ ʪײʨʘʪʳʥ ʪᴇʨʪʽʥʰʽ ʜᴅʨʝʞʝʣʽ  Rifkl  ʪʝʥʟʦʨʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ɹʘʨʣʳץ ʢʝשʽʩʪʽʢʪʝ ʈʠʤʘʥ ʪʝʥʟʦʨʳʥʳʥ ʥᴇʣʛʝ ʪʝשʜʽʛʽ ʢʝשʽʩʪʽʢʪʽש 

çʞʘʟʳץè ʝʚʢʣʠʜʪʽʢ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. 

ʂᴇʨʽʥʝʪʽʥ ʚʝʢʪʦʨʣʳץ ʢʝשʽʩʪʽʢʪʽש ʙʘʨʣʳץ ʥʝʛʽʟʛʽ ץʘʩʠʝʪʪʝʨʽʥ ʪʟʙʝʢʪʝʧ 

ʰʳסʫסʘ ʙʦʣʘʜʳ: 

ü ʂʦʤʧʣʝʢʩʪʽʢ ʩʘʥʜʘʨסʘ ץʦʩʫסʘ ʞᴅʥʝ ʢᴇʙʝʡʪʫʛʝ ʙʦʣʘʜʳ; 

ü פʘʪʘʨʣʘʨʜʳ ʩʫʤʤʘʣʫסʘ ʞᴅʥʝ ײץʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ; 

ü תʟʜʽʢʩʽʟ ʧʘʨʘʤʝʪʨ ʙʦʡʳʥʰʘ ʠʥʪʝʛʨʘʣʜʘʫסʘ; 

ü ʩʫʧʝʨʧʦʟʠʮʠʷʤʝʥ; 

ü ʤʝʪʨʠʘʤʝʥ,ʷסʥʠ ʩʢʘʣʷʨʣʳץ ʪʫʳʥʜʳʤʝʥ; 

ü ʢʝשʽʩʪʽʢʪʽש ʪװʡʥʜʝʩʪʽʛʽʤʝʥ(ʷסʥʠ ʜʫʘʣʜʳסʳʤʝʥ), ʷסʥʠ ʥʦʨʤʘʩʳʤʝʥ; 

ü ʢʦʤʤʫʪʘʪʠʚʪʽ; 

ü ʵʨʤʠʪʪʽʣʽʛʽʤʝʥ; 

ɹײʣ ʢʝשʽʩʪʽʢʪʽש ʙʘʨʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʪʽʟʙʝʢʪʝʧ ʰʳסʫסʘ ʙʦʣʘʨ ʝʜʽ,ʙʽʨʘץ 

ʦʩʳ ʥʝʛʽʟʛʽʣʝʨʤʝʥ ʰʝʢʪʝʣʝʤʽʟ. 

ɹײʥʜʘʡ ʩʠʤʤʝʪʨʠʷʥʳש ʤʘשʳʟʜʳʣʳסʳ ᴇʟʘʨʘ ᴅʨʝʢʪʪʝʩʫʜʽ 

ʪʘʩʳʤʘʣʜʘʡʪʳʥ, ʙʘʨʣʳץ ʬʠʟʠʢʘʣʳץ ᴇʨʽʩʪʝʨʜʽץ שʘʩʠʝʪʪʝʨʽʥ 

ʙʦʣʞʘʡʪʳʥʜʳסʳʥʜʘ.ɹײʣ ʛʝʦʤʝʪʨʠʷʣʳץ ʦʡ ʙʘʨʣʳץ ʽʨʛʝʣʽ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʣʝʨ ʪʝʦʨʠʷʩʳʥ ײץʨʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʥʝײסʨʣʳʤ ʞʝʤʽʩʪʽ 

ʙʦʣʜʳ.ʆʩʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʜʝ ʢʘʣʠʙʨʣʳץ ʩʠʤʤʝʪʨʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ 

ʍʠʛʛʩ ʤʝʭʘʥʠʟʤʽʥʽש ʘʨץʘʩʳʥʜʘ ʙʦʣʜʳ,ʷסʥʠ ʤᴅʥʽ ʙʦʟʦʥʜʘʨ ʤʝʥ 

ʬʝʨʤʠʦʥʜʘʨʜʳש (ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ ʥʝʤʝʩʝ ʌʝʨʤʘ ʤʝʥ ɹʦʟʝ ʩʠʤʤʝʪʨʠʷʩʳ) 

ʦʨʳʥ ʘʫʳʩʪʳʨʫʳʥʜʘ ʙʦʣʘʪʳʥ, ʩʠʤʤʝʪʨʠʷʥʳש ʘʷץ ʘʩʪʳ ʙײʟʳʣʫʳʥʳש 

ʪʝʦʨʠʷʩʳ. ʂʘʣʠʙʨʣʳץ ʪװʨʣʝʥʫ ʜʝʧ ʙʘץʳʣʘʥʘʪʳʥ ץʦʟסʘʣʳʩ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʜʘ ʢᴇʨʽʥʝʪʽʥ,ʷסʥʠ ʬʠʟʠʢʘʣʳץ ʞʘסʜʘʡʜʳ ᴇʟʛʝʨʪʧʝʡʪʽʥ, 

ʙᴇʣʰʝʢʪʝʨʜʽץ שʦʟסʘʣʳʩʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʬʫʥʢʮʠʷʥʳש ʪװʨʣʝʥʫʽʥ ʘʡʪʘʜʳ. 

 

 
ϧʦʣʜʘʥʳʣϤʘʥ ϸʜʝʙʠʝʪʪʝʨ 
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ᴄʆɾ 622.4               ɹʘʢʙʘʝʚʘ ɿ.ʊ. ï פʘʨʊʋ ʤʘʛʠʩʪʨʘʥʪʳ (ɹɾɼʄ 21-1 ʪʦʙʳ) 

                                            ʐʦʨʘ ɾ.נ. ï פʘʨʊʋ ʩʪʫʜʝʥʪʽ (ɹɾɼ 19-1 ʪʦʙʳ) 

 .ʘʨʊʋ ʄʘʢʘʰʝʚ ɹ. ʂפ .ʢ., ʜʦʮ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʪנ

 

ʐɸʍʊɸʃɸʈɼʓר ɾɽʈתʉʊɯ ʂɽʐɽʅɼɽʈɯʅɯר ɸʋɸʉʓʅ 

ʐɸרʉʓɿɼɸʅɼʓʈʋ ʂɽɿɯʅɼɽɻɯ ɹɸפʓʃɸʋ ʊɸʃɸʇʊɸʈʓ 

 

         ɹʘʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘʙʜʳץʪʘʨ (ʙʫʥʘʣʘʨ, ץʦʨʝʢʪʝʥʜʽʨʛʽʰʪʝʨ, 

 ʘʡʪʘ ʪʠʝʫ ʞᴅʥʝ ʪʠʝʫץ ʳʰʪʘʨ, ʪʦʨʣʘʨ, ʢʦʥʚʝʡʝʨ ʞʝʣʽʣʝʨʽʥץʩʘʪײ

 שʘʥ ʰʘסʞʘʙʳʣ ץʰʽʥ ʛʝʨʤʝʪʠʢʘʣʳװ ʢᴇʟʜʝʨ ץʳʣʘʨʳ ʞᴅʥʝ ʪ.ʙ.) ʙʘʨʣʳסʦʥʜʳʨץ

ʙʘʩʧʘʡʪʳʥ ʦʨʳʥʜʘʨʜʳ ʞᴅʥʝ ʰʘשʜʳ ʘʫʘʥʳ ʰʘשʥʘʥ ʪʘʟʘʨʪʘ ʦʪʳʨʳʧ ʩʦʨʫʜʳ 

 ʪʘʣʫʳץʡʝʣʝʨʤʝʥ ʞʘʙʜʳװʞ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʘʩʧʠʨʘʮʠʷʣʳץ

ʢʝʨʝʢ.ʂᴇʨʩʝʪʽʣʛʝʥ ʰʘשʤʝʥ ʢװʨʝʩʫ ײץʨʘʣʜʘʨʳ çʂᴇʤʽʨ ʞᴅʥʝ ʪʘץʪʘʪʘʩ 

ʰʘʭʪʘʣʘʨʳʥʳש, ʘʰʳץ ʢʘʨʴʝʨʣʝʨʜʽש ʙʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʦʙʘʣʘʫ 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʘè ʩᴅʡʢʝʩ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ײʡʳʤʜʘʨ ᴅʟʽʨʣʝʛʝʥ ʞʦʙʘʣʘʨʜʘ 

ʰʘʭʪʘʣʘʨʜʳש ʞʝʨ װʩʪʽ ʢʝʰʝʥʽʥ ʞʦʙʘʣʘʫ ʥʝʤʝʩʝ ץʘʡʪʘ ײץʨʫ ʩʘʪʳʩʳʥʜʘ 

      .ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʢʝʨʝʢ [2]ץ

         ʉʦʨʳʣʘʪʳʥ ʘʫʘʥʳ ʪʘʟʘʨʪʫ װʰʽʥ, ᴅʜʝʪʪʝ, ʜʳʤץʳʣ ʰʘשʪײʪץʳʰʪʘʨ 

 .ʤʢʽʥװʦʣʜʘʥʳʣʫʳ ʤץ ʜʘʡʜʘ ʮʠʢʣʦʥʜʘʨסʘʥ ʞʘסʳʩʳʣפ .ʦʣʜʘʥʳʣʫʳ ʪʠʽʩץ

ɽʛʝʨ ʘʩʧʠʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʝʨʜʝ ʘʫʘʥʳש 

ʰʘשʜʘʥʫʳʥ ʰʝʢʪʝʫʣʽ ʨץײʩʘʪʪʳ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʐʈʂ) ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ 

ʪᴇʤʝʥʜʝʪʫʜʽ ʞᴅʥʝ ʰʘʭʪʘʣʘʨʜʘʥ ʙʝʨʽʣʝʪʽʥ ʢᴇʤʽʨʜʽש ʳʣסʘʣʜʳʣʳסʳ ʰʝʢʪʽ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʜʝשʛʝʡʜʝʥ ʪᴇʤʝʥ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʧʝʩʝ, ʪʘʫ-ʢʝʥ 

ʤʘʩʩʘʩʳʥ ʩʫʣʘʥʜʳʨסʳʰ ץʦʩʧʘʣʘʨʳ ʙʘʨ ʩʫʤʝʥ ʥʝʤʝʩʝ ʙʫ-ʩʫ ʪײʤʘʥʳʤʝʥ 

ʩʫʣʘʥʜʳʨʫ ץʦʣʜʘʥʳʣʫʳ ʪʠʽʩ.  

         ɸʩʧʠʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʞװʡʝʣʽ ʪװʨʜʝ (ʘʧʪʘʩʳʥʘ ʙʽʨ ʨʝʪʪʝʥ ʢʝʤ ʝʤʝʩ) 

 ʟʝʪʽʣʫʛʝ ʪʠʽʩ. ɸʫʘװʘʥ ʞʝʨʣʝʨ ʜʝʨʝʫ ʪסʟʳʣײʘ, ʛʝʨʤʝʪʠʢʘʣʘʫ ʙסʘʨʘʣʫץ

ᴇʪʢʽʟʛʽʰʪʝʨʜʽש ʰʘשʤʝʥ ʙʽʪʝʣʫʽʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ײץʙʳʨʣʘʨʜʘסʳ ʘʫʘ 

ʞʳʣʜʘʤʜʳסʳʥ ʞʦʙʘʣʳץ ʰʘʤʘʣʘʨ ʰʝʛʽʥʜʝ ײʩʪʘʧ ʪײʨʫ, ʘʩʧʠʨʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨʛʝ ʙʫ ʤʝʥ ʩʫ ʪʘʤʰʳʣʘʨʳʥʳש ʪװʩʫʽʥ ʙʦʣʜʳʨʤʘʫ, ʘʩʧʠʨʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨʜʽ ʘʣʜʳʥ ʘʣʘ ʞײʤʳʩץʘ ץʦʩʫ, ʘʣ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘʙʜʳץʪʘʥ ʙʽʨʥʝʰʝ 

ʤʠʥʫʪץʘ ʢʝʰ ʩᴇʥʜʽʨʫ ץʘʞʝʪ. ɸʫʘʥʳש ʦש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʢʝʟʽʥʜʝ ʢᴇʤʽʨʜʽ 

ʘʰʳץ ץʦʡʤʘסʘ ʪװʩʽʨʫ ʧʨʦʮʝʩʽʥʜʝ ʘʫʘʥʳ ʰʘשʥʘʥ ʪʘʟʘʨʪʫ װʰʽʥ ʢᴇʤʽʨ ײץʣʘסʘʥ 

ʞʝʨʜʽ ʩʫʤʝʥ, ʤʠʥʫʩ 12 Áʩ ʜʝʡʽʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 5-8% ʘʩ 

ʪײʟʳʥʳש ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʩʫʣʘʥʜʳʨʫʜʳ ץʦʣʜʘʥʫ ץʘʞʝʪ (1-ʩʫʨʝʪ). ʉʫʘʨʫ ʩʫʜʳש 

 ʘʥ ʢʝʟʜʝסʳʥʳ ʢʝʤʽʥʜʝ 5 ʣ/ʪ ʙʦʣסʳʩʳʤʳ ʢʝʤʽʥʜʝ 0,4 ʄʇʘ ʞᴅʥʝ ʰʳץ

ʩʫʣʘʥʜʳʨסʳʰʪʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʫʽ ʢʝʨʝʢ. ʊʘʫ-ʢʝʥ ץʘʟʙʘʣʘʨʳʥʜʘ 

ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʝʨʜʽ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ ʘʫʘʥʳש ʰʘשʜʘʥʫʳ ʘʥʳץʪʘʣʫʳ ʪʠʽʩ. 

ɸʫʘʥʳש ʪʦʟʘשʜʘʥʫʳʥ ʞʝʜʝʣ ʙʘץʳʣʘʫ ʘʧʪʘʩʳʥʘ ʢʝʤʽʥʜʝ ʙʽʨ ʨʝʪ, ʤʝʨʟʽʤʜʽʢ 

ʙʘץʳʣʘʫ - ʪʦץʩʘʥʳʥʘ ʢʝʤʽʥʜʝ ʙʽʨ ʨʝʪ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [3]. 

        ɸʫʘʥʳש ʪʦʟʘשʜʘʥʫʳʥ ʙʘץʳʣʘʫ ʰʘשʥʳש ʦʨʪʘʰʘ ʘʫʳʩʳʤʜʳץ ʥʝʤʝʩʝ ʝש 

ʞʦסʘʨʳ ʙʽʨ ʨʝʪʪʽʢ ʰʦסʳʨʣʘʥʫʳ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʝʜʽ. ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ 

ʦʣʘʨʜʳ ʐʈʂ ʥʝʤʝʩʝ ʘʫʘʥʳץ שʘʣʜʳץ ʰʘשʳʥʳש ʪʝʭʥʠʢʘʣʳץ ץʦʣ ʞʝʪʽʤʜʽ 
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ʜʝשʛʝʡʽʤʝʥ ʩʘʣʳʩʪʳʨʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʪʘʫ-ʢʝʥ ʞײʤʳʩʪʘʨʳʥʳש 

ʧʥʝʚʤʦʢʦʥʠʦʟ ץʘʫʧʽʥ ʘʥʳץʪʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

 
1-ʩʫʨʝʪ. ʂᴇʤʽʨ ʨʘʟʨʝʟʽʥʜʝʛʽ ʰʘש ʙʘʩʫ ʧʨʦʮʝʩʩʽ 

          ɸʫʘʥʳש ʰʘשʜʘʥʫʳʥ ʙʘץʳʣʘʫ ʙʝʣʛʽʣʝʥʛʝʥ ʪᴅʨʪʽʧʧʝʥ ʨץײʩʘʪ ʝʪʽʣʛʝʥ 

ʘʩʧʘʧʪʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ. ɸʫʘʥʳש ʰʘשʜʘʥʫʳʥ ᴇʣʰʝʫʜʽ ʘʨʥʘʡʳ 

ʦץʳʪʫʜʘʥ ᴇʪʢʝʥ ʞᴅʥʝ ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘ ʙʦʡʳʥʰʘ ʝʤʪʠʭʘʥ ʪʘʧʩʳʨסʘʥ 

ʘʜʘʤʜʘʨ ʞװʨʛʽʟʫʽ ʪʠʽʩ. ɸʫʘʥʳש ʪʦʟʘשʜʘʥʫʳʥ ʤʝʨʟʽʤʜʽ ʙʘץʳʣʘʫ ʘʨץʳʣʳ 

ʞװʨʛʽʟʽʣʝʜʽ, ʦʥʳ ʪʦץʩʘʥ ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ 15 ʢװʥ ʙײʨʳʥ ɾʝʣʜʝʪʫ ʞᴅʥʝ 

 ,ʳ ʞʘʩʘʡʜʳסʙʘʩʪʳ שʫʯʘʩʢʝʩʽʥʽ (ʊפɾ) ʘʫʽʧʩʽʟʜʽʢ ʪʝʭʥʠʢʘʩʳץ

ᴅʩʢʝʨʠʣʝʥʜʽʨʽʣʛʝʥ ʪʘʫ-ʢʝʥ ײץʪץʘʨʫ ʙᴇʣʽʤʜʝʨʽʥʽש (ᴄʊפɹ) ʙᴇʣʽʤʰʝʣʝʨʽʤʝʥ 

ʢʝʣʽʩʽʣʝʜʽ ʞᴅʥʝ ʢᴅʩʽʧʦʨʳʥʥʳש ʪʝʭʥʠʢʘʣʳץ ʙʘʩʰʳʩʳ ʙʝʢʽʪʝʜʽ. ʄʝʨʟʽʤʜʽ 

ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ ʘʫʘʥʳש ʰʘשʜʘʥʫʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʞᴅʥʝ ʢʨʝʤʥʠʡʜʽש ʙʦʩ 

 ʳʟʤʝʪʢʝʨʣʝʨʽץ ɹפʩʳʥʘʤʘʣʘʨʳʥ ʘʣʫʜʳ ᴄʊ שʰʽʥ ʰʘװ ʪʘʫץʳʥ ʘʥʳסʦʩ ʪʦʪʳץ

ʥʝʤʝʩʝ ʙʘʩץʘ ʫᴅʢʽʣʝʪʪʽ ײʡʳʤ ʰʘʭʪʘʥʳש ɾפʊ ʫʯʘʩʢʝʩʽ ᴇʢʽʣʽʥʽץ שʘʪʳʩʫʳʤʝʥ 

ʞװʨʛʽʟʝʜʽ ʞᴅʥʝ ʘʢʪ-ʭʘʙʘʨʣʘʤʘʤʝʥ ʨʝʩʽʤʜʝʣʝʜʽ. ᴆʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʰʘʭʪʘסʘ 

ʝʢʽ ʢװʥ ʤʝʨʟʽʤʜʝ ʙʝʨʽʣʝʜʽ. פʘʣץʳʧ ʪײʨסʘʥ ʰʘשʜʘסʳ ʢʨʝʤʥʠʡʜʽש ʙʦʩ ץʦʩ 

ʪʦʪʳסʳʥ ʘʥʳץʪʘʫʜʳ ᴄʊפɹ ץʳʟʤʝʪʢʝʨʣʝʨʽ ʥʝʤʝʩʝ ʙʘʩץʘ ʫᴅʢʽʣʝʪʪʽ ײʡʳʤ 

ʞװʨʛʽʟʫʽ ʪʠʽʩ. ʂᴅʩʽʧʦʨʳʥʥʳש ʪʝʭʥʠʢʘʣʳץ ʙʘʩʰʳʩʳ ʘʫʘʥʳש ʰʘשʜʘʥʫʳʥ 

ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʰʘש ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʐʈʂ ʥʝʤʝʩʝ 

ʘʫʘʥʳץ שʘʣʜʳץ ʰʘשʜʘʥʫʳʥʳש ʪʝʭʥʠʢʘʣʳץ ץʦʣʞʝʪʽʤʜʽ ʜʝשʛʝʡʽʥ ʩʘץʪʘʫ 

ʙʦʡʳʥʰʘ ʰʘʨʘʣʘʨ ץʘʙʳʣʜʘʫʳ ʪʠʽʩ. ᴄʊפɹ ʟʝʨʪʭʘʥʘʩʳ ʙʝʣʛʽʣʝʥʛʝʥ ʥʳʩʘʥ 

ʙʦʡʳʥʰʘ ʘʫʘʥʳש ʰʘשʜʘʥʫʳʥ ʞᴅʥʝ ʰʘשʜʘ ʢʨʝʤʥʠʡʜʽש ʙʦʩ ץʦʩ ʪʦʪʳסʳʥʳש 

ʙʦʣʫʳʥ ʝʩʝʧʢʝ ʘʣʫ ʞʫʨʥʘʣʳʥ ʞװʨʛʽʟʫʽ ʪʠʽʩ[1]. 

ʇʘʡʜʘʣʘʥʳʣϤʘʥ ϸʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ: 

1. ʇʦʜʦʙʨʘʞʠʥ ʉ.ʅ. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʳʣʝʚʳʜʝʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʨʘʟʨʝʟʦʚ ʧʨʠ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ. /ɹʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 2011. - ˉ 6. - ʉ. 16. 

2. ʊʠʤʦʬʝʝʚʘ ʉ.ʉ. ʇʳʣʝʚʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠ ʜʦʙʳʯʝ ʫʛʣʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʠʩʢʠ / ʉ.ʉ. 

ʊʠʤʦʬʝʝʚʘ, ʄ.ɸ. ʄʫʨʟʠʥ ï 2015.- 68-71- ʩ. 

3. ʉeʨʜʘʣʠeʚ E.ʊ. ʊʘy ʞʳʥʳʩʪʘʨʳʥ ʙϰʨϤʳʣʘʧ-ʘʪʪʳʨʳʧ Ϩʦʧʘʨy. ʆϨyʣʳϨ.  ï ɸʣʤʘʪʳ: ϧʈ 

ɾʆʆϧ, 2011. ï 36 ʙ. 
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ᴄʆɾ 622.4               ɹʘʢʙʘʝʚʘ ɿ.ʊ. ï פʘʨʊʋ ʤʘʛʠʩʪʨʘʥʪʳ (ɹɾɼʄ 21-1 ʪʦʙʳ) 

                                       ʐʦʨʘ ɾ.נ. ï פʘʨʊʋ ʩʪʫʜʝʥʪʽ (ɹɾɼ 19-1 ʪʦʙʳ) 

 .ʘʨʊʋ ʄʘʢʘʰʝʚ ɹ. ʂפ .ʢ., ʜʦʮ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʪנ

 

ʐɸʍʊɸʃɸʈɼʓר ʂɸʈʔɽʈ ɾʆʃɼɸʈʓʅɼɸנʓ ʐɸרɼʓ ɹɸʉʋ 

ɾʆʃɼɸʈʓʅ ᴄɿɯʈʃɽʋ. 

 

       ʉʦסשʳ ʞʳʣʜʘʨʳ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʞײʤʳʩ 

ʦʨʳʥʜʘʨʳʥʜʘסʳ ʟʠʷʥʜʳ ʛʘʟʜʘʨ ʤʝʥ ʰʘשʜʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ 

ʪᴇʤʝʥʜʝʪʫʛʝ ʘʨʥʘʣסʘʥ ᴅʨʪװʨʣʽ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ ʞʘʩʘʣʳʧ, 

ʝʥʛʽʟʽʣʜʽ. ʊʄɼ ʝʣʜʝʨʽʥʽש ʞʝʪʝʢʰʽ ʠʥʩʪʠʪʫʪʪʘʨʳ ʘʪʤʦʩʬʝʨʘʥʳש ʞʘʡ-ʢװʡʽʥʝ 

ʙʦʣʞʘʤʜʳ ʙʘסʘ ʙʝʨʜʽ ʞᴅʥʝ ʦʥʳש ʢʘʨʴʝʨʣʝʨʜʝ ʥʦʨʤʘʣʘʫʜʳײ שʩʳʥʳʣסʘʥ 

ʞʦʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʞʘʩʘʜʳ. ɾʘʣʧʳ ʢʘʨʴʝʨ ʘʪʤʦʩʬʝʨʘʩʳʥ ץʘʣrʧץʘ 

ʢʝʣʪʽʨʫ ʞʦʣʜʘʨʳʥʳש ʙʦʣʞʘʤʳʥʘ ʤʳʥʘʣʘʨ ʢʽʨʝʜʽ: ʢʘʨʴʝʨʣʝʨʜʝʛʽ ʝשʙʝʢ 

ʞʘסʜʘʡʣʘʨʳʥ ʞʘץʩʘʨʪʫ ʧʨʦʙʣʝʤʘʩʳ ʙʦʡʳʥʰʘ ʞʦʙʘʣʳץ-ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳʥʳש ʙʘסʳʪʪʘʨʳʥ ʪʘʣʜʘʫ, ʘʪʤʦʩʬʝʨʘʥʳש ʣʘʩʪʘʥʫʳʤʝʥ ʢװʨʝʩʫʜʽש 

ʥʘץʪʳ ᴅʜʽʩʪʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳʥ ʪʘʣʜʘʫ. ɹײʣ ʨʝʪʪʝ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ 

ʢᴇʟʜʝʨʜʝʥ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʳ, ʩʦʥʜʘʡ-ʘץ ʢʘʨʴʝʨ ʘʪʤʦʩʬʝʨʘʩʳʥʳײץ שʨʘʤʳʥ 

 ʘ ʢʝʣʪʽʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʧʘʪʝʥʪʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʝʩʢʝʨʝץʘʣʳʧץ

ʦʪʳʨʳʧ, ʩʘʨʘʧʪʘʤʘʣʳץ ʙʘסʘʣʘʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. ɹʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝשʜʝʛʽ 

ʤʘשʳʟʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʙʦʣʞʘʤʜʳץ ʙʘסʘʣʘʫʜʳ ײץʨʫ ʢʝʟʽʥʜʝ ʝʩʢʝʨʽʣʝʪʽʥ 

ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʛʝ ʙᴇʣʽʥʝʜʽ. ɹʘʩʪʘʧץʳ ʞʳʣסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʛʝ hʘשʜʳ ʙʘʩʫ, 

ʰʘשʜʳ ʞʠʥʘʫ, ʞʘʙʜʳץ ʢʘʙʠʥʘʣʘʨʳʥʜʘ ʘʫʘʥʳ ʙʘʧʪʘʫ, ʧʘʡʜʘʣʘʥʳʣסʘʥ 

ʛʘʟʜʘʨʜʳ ʟʘʣʘʣʩʳʟʜʘʥʜʳʨʫ, ʫʣʳ ʞᴅʥʝ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʙᴇʣʽʥʫʽʥ ʘʟʘʡʪʫʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʽ, ʞʘʩʘʥʜʳ ʞʝʣʜʝʪʫ ʞʘʪʘʜʳ. ʅʝʛʽʟʛʽ ʞʳʣסʘ ʜʝʡʽʥʛʽ 

ʢʝʟʝשʛʝ ʞʘʙʜʳץ ʢʘʙʠʥʘʣʘʨʳʥʜʘ ʘʫʘʥʳ ʙʘʧʪʘʫ, ʰʘשʜʳ ʙʘʩʫ, ʧʘʡʜʘʣʘʥʳʣסʘʥ 

ʛʘʟʜʘʨʜʳ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ, ʫʣʳ ʞᴅʥʝ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʙᴇʣʽʥʫʽʥ ʘʟʘʡʪʫʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʽ, ʰʘשʜʳ ʞʠʥʘʫ, ʞʘʩʘʥʜʳ ʞʝʣʜʝʪʫʜʽ ʞʘʪץʳʟʘʤʳʟ. 

ʐʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ʝʨʝʢʰʝ ʞʘסʜʘʡʜʘ ʙײʣ ʤᴅʩʝʣʝ ʪʦʣʳסʳʤʝʥ ʰʝʰʽʣʜʽ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʙײʨסʳʣʘʫ ʞײʤʳʩʪʘʨʳ ʢʝʟʽʥʜʝ ʰʘשʥʳש ʰʳסʫʳʥ ʪʦʣʳסʳʤʝʥ 

ʞʦʡʳʧ, ʙײʨסʳʣʘʫ ץʦʥʜʳʨסʳʣʘʨʳʥʳש ʞײʤʳʩʰʳ ʧʝʨʩʦʥʘʣʳʥʘ ץʦʣʘʡʣʳ 

ʞʘסʜʘʡ ʪʫסʳʟʘʪʳʥ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʞʘʩʘʣסʘʥ. ɹײʣ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ 

 ʘסʘʨʘʩ ʪʫʨʘʣʳ ʘʡʪʫץʢᴇʟ שʘʪʘץ ʨʣʳʤײסʘʫ ʤᴅʩʝʣʝʩʽʥʝ ʥʝסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ[2]. 

        ɾʝʣ ʤʝʥ ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥʳש ᴅʩʝʨʽʥʝʥ ײʩʘץ ʰʘשʥʳש ʰʘץ שʘʙʘʪʳ ʦשʘʡ 

ʽʣʽʥʽʧ ץʘʣʘʪʳʥ ʝץ שʦʣʘʡʩʳʟ ʘʫʤʘץʪʘʨ ʞʠʝʢʪʝʨʜʝʛʽ ʫʘץʳʪʰʘ ʞʦʣʜʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɾʦʣʜʘʨʜʘסʳ ʰʘשʥʳש ʤᴇʣʰʝʨʽ ʢʘʨʴʝʨʜʝʛʽ ʙʘʨʣʳץ ʢᴇʟʜʝʨʜʝʥ 

ʪװʟʽʣʝʪʽʥ ʞʘʣʧʳ ʢᴇʣʝʤʥʽ70-90% ש ʞʝʪʝʜʽ. ɾʦʣʜʘʨʜʳ ʰʘשʩʳʟʜʘʥʜʳʨʫ װʰʽʥ 

ʙײʣ ʟʘʪʪʳ ʜʝʤʘʣʳʩ ʢװʥʜʝʨʽ ʞʦʣ ʪᴇʩʝʤʽʥʽש ʙʝʪʽʥʝ ʪᴇʛʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. 

ʋʥʠʚʝʨʩʠʥʤʝʥ ʞʦʣ ʙʝʪʽʥ ᴇשʜʝʤʝʩ ʙײʨʳʥ ʰʘש ʤʝʥ ʢʽʨʜʝʥ ʪʘʟʘʨʪʳʣʘʜʳ. 

ʊᴇʛʽʣʤʝʩ ʙײʨʳʥ ʞʦʣ ʙʝʪʪʝʨʽ ײץʨסʘץ ʙʦʣʫʳ ʢʝʨʝʢ.  ɸʚʪʦʤʦʙʠʣʴʜʝʨ 

 ʪʳʥʫ ʢᴇʣʝʤʽײʘʣʳʩʳʤʝʥ ʞʦʣʜʳ ʞʘʙʫ ʢᴇʣʝʤʽ ʤʝʥ ʫʥʠʚʝʨʩʠʥʜʽ ʪסʦʟץ

ʪʳסʳʟʜʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʰʘש ʪװʟʽʣʫʽʥ ʙʘʩʫ װʰʽʥ ʢᴇʙʽʢ ʪװʟʝʪʽʥ ᴅʜʽʩ 
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 שʪʘʨʳ ʦʥʳץʨʛʽʟʽʣʛʝʥ ʩʳʥʘװʨʣʽ ʰʘʭʪʘʣʘʨʜʘ ʞװᴅʨʪ שʣ ᴅʜʽʩʪʽײʩʥrʳʣʜʳ. ɹײ

ʙʘʩץʘ ᴅʜʽʩʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʘʨʪʳץʰʳʣʳסʳʥ ʘʥʳץʪʘʜʳ: ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢ, 95% 

ʞʝʪʫ, ʢᴇʙʽʢ ʧʝʥ ʢᴇʙʽʢʪʽש ʞʘʥʘʩʫ ʘʡʤʘסʳʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ. ʞʦʡʳʣסʘʥ ʤʘʩʩʘ 

ʞᴅʥʝ ʪ.ʙ. ʐʘשʜʳ ʪʠʽʤʜʽ ʙʘʩʫ װʰʽʥ ʢᴇʙʽʢ ʰʳסʳʥʳ ʢᴇʤʽʨ ʥʝʤʝʩʝ ʢʝʥ ʢᴇʣʝʤʽʥʝ 

ʦʥʳש ʢʝʤʽʥʜʝ ʙʝʩ ʢᴇʣʝʤʽʥ ײץʨʘʫʳ ʢʝʨʝʢ. ʂᴇʣʽʢ ʞװʨʛʽʟʫʰʽʥʽש ʞײʤʳʩ 

ʦʨʥʳʥʜʘסʳ ʘʫʘʥʳש ʰʘשʜʳʣʳסʳʥ 0,26-ʜʘʥ 0,006 ʛ/ʤ-ʛʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʜʽ 

 ʙʽʨʜʝʡ ʪʠʽʤʜʽ שʜʳ ʙʘʩʫʜʳשʢᴇʙʽʢʧʝʥ ʰʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ɸʫʘ-ʤʝʭʘʥʠʢʘʣʳץ

ᴅʜʽʩʽ ʦʩʳ ʨʝʘʛʝʥʪʪʽ ʮʝʤʝʥʪ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʞᴅʥʝ ʢʦʢʩ ᴇʥʜʽʨʽʩʽʥʜʝ ץʦʣʜʘʥʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʈʝʘʛʝʥʪ ʪʝʟ ʪײʪʘʥסʳʰ, ʞʘʨʳʣסʳʰ ʝʤʝʩ ץʦʩʳʣʳʩʪʘʨסʘ 

ʞʘʪʘʜʳ. ʐʘשʜʘʥʫʜʳש ʘʣʜʳʥ ʘʣʫʜʳץ שʦʣʜʘʥʳʩʪʘסʳ ʞʦʣʜʘʨʳ ʰʘשʜʳ 

ʙʝʪʪʝʨʜʽ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʟʠʷʥʜʳ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʙʝʢʽʪʫʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ. ʂʘʨʴʝʨ ʞʦʣʜʘʨʳʥ ʰʘשʩʳʟʜʘʥʜʳʨʫʜʳץ שʦʣʜʘʥʳʩʪʘסʳ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʪʘʣʜʘʫ ʘʩʬʘʣʴʪʩʳʟ ʞʦʣʜʘʨʜʳ ʰʘשʥʘʥ ʪʘʟʘʨʪʫʜʳ ʦʣʘʨʜʳ 

ʞʘץʩʘʨʪʫʜʳש ʝʨʝʢʰʝ ʞᴅʥʝ ʫʘץʳʪʰʘ ʞʘסʜʘʡʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨסʘʥ ʞᴇʥ[3].  

        ʌʠʟʠʢʘʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʰʘשʩʳʟʜʘʥʜʳʨʫ ײץʨʘʣʜʘʨʳ ʢᴇʙʽʥʝʩʝ ʞʦʣʜʘʨʜʘסʳ ʰʘשʜʳ ʙʘץʳʣʘʫסʘ 

ʘʨʥʘʣʤʘסʘʥ. ʊʘʣʜʘʥʘʪʳʥ ʰʘשʜʳ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʟʘʪʪʘʨʜʳש ʽʰʽʥʜʝ 

ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨ ʝװ שʣʢʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ: ʦʣʘʨ ʞʘʙʳʥʥʳש ʪʦʟʫ 

 ʘʨʳ ʪʠʽʤʜʽʣʽʢʢʝ ʞᴅʥʝסʘʙʘʪʳʥʘʥ ʩʝʨʧʽʤʜʽ ʢʽʣʝʤʰʝ ʞʘʩʘʡʜʳ, ʞʝʪʢʽʣʽʢʪʽ ʞʦץ

ᴇשʜʝʫʛʝ ץʘʙʽʣʝʪʪʽʣʽʢʢʝ ʠʝ, ʞʦʣ ʪᴇʩʝʤʜʝʨʽ ʙײʟʳʣסʘʥ ʢʝʟʜʝ ץʦʟסʘʣʘʪʳʥ 

ʤʘʰʠʥʘʣʘʨʤʝʥ ץʘʡʪʘʜʘʥ ʦʨʘʣʘʜʳ. ʐʘשʜʳ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʙײʣ ʦש 

 ʘʪʪʘʥʜʳʨʘʪʳʥסʘʥʘץ ʪʘʣʘʧʪʘʨʜʳ ץʞᴅʥʝ ʛʠʛʠʝʥʘʣʳ ץʘʩʠʝʪʪʝʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ

ʪʠʽʤʜʽ ʰʘשʜʳ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʟʘʪʪʘʨʜʳ סʳʣʳʤʠ ʽʟʜʝʥʽʩʧʝʥ ʞװʨʛʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʤʽʥʜʝʪʪʝʨʜʽ ʩᴅʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫ ʘʚʪʦʤʦʙʠʣʴ ʞᴅʥʝ ʞʦʣ, 

ʪʘʫ-ʢʝʥ, ʤײʥʘʡ ᴇשʜʝʫ ʞᴅʥʝ ʤײʥʘʡ-ʭʠʤʠʷ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʳש ʢװʰ-ʞʽʛʝʨʽʥ 

ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ʤװʤʢʽʥ ʙʦʣʘʜʳ. ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ, ʟʝʨʪʪʝʫʣʝʨʜʝ ץʦʣ 

ʞʝʪʢʽʟʽʣʛʝʥ װʣʢʝʥ ʢᴇʣʝʤ ʤʝʥ ʧʨʦʛʨʝʩʢʝ ץʘʨʘʤʘʩʪʘʥ, ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ 

ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽ ʢʝʰʝʥʜʽ ᴅʜʽʩ ʞʦץ. 

ʉʦʥʜʳץʪʘʥ ʘʰʳץ ᴅʜʽʩʧʝʥ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ ʘʪʤʦʩʬʝʨʘʥʳש ʣʘʩʪʘʥʫʳʥʘ ʞʦʣ 

ʙʝʨʤʝʫ ʘʨץʳʣʳ ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ ʝשʙʝʢ ʞʘסʜʘʡʣʘʨʳʥ ʞᴅʥʝ ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳש ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʞʘץʩʘʨʪʫ ʤᴅʩʝʣʝʩʽ ᴇʟʝʢʪʽ ʙʦʣʳʧ ץʘʣʘ 

ʙʝʨʝʜʽ[1]. 
 

ʇʘʡʜʘʣʘʥʳʣϤʘʥ ϸʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ: 

1. çɸʵʨʦʣʦʛʠʷ ʢʘʨʴʝʨʦʚè ɹʝʨʝʩʥʝʚʠʯ ʇ.ɺ, ʄʠʭʘʡʣʦʚ ɺ.ɸ, ʌʠʣʘʪʦʚ ʉ.ʉ  

ç: ʩʧʨʘʚʦʯʥʠʢ ïʄ.: ʅʝʜʨʘ, 1990.-280 ʩ.  

      2. çɹʦʨʴʙʘ ʩ ʧʳʣʴʶ ʥʘ ʨʫʜʥʳʭ ʢʘʨʴʝʨʘʭè ɺ.ɸ ʄʠʭʘʡʣʦʚ, ɹʝʨʝʩʥʝʚʠʯ ʇ.ɺ.: ʅʝʜʨʘ, 1981.-261 ʩ.  

      3. çʉʧʨʘʚʦʯʥʠʢ ʧʦ ʙʦʨʴʙʝ ʩ ʧʳʣʴʶ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè ʇʦʜ ʨʝʜ.ɸ.ʉ ʂʫʟʴʤʠʯʘ. 

ʅʝʜʨʘ, 1982.-12-22 ʩ. 
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ʋɼʂ 534.014.4              ɹʘʪʳʨʙʝʢʦʚ ɸ.ʅ. ī ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɸʠʋ-21-3) 

ɹʨʝʰʝʥʢʦʚ ʂ.ɺ. ī ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɸʠʋ-21-3) 

ʅʘʫʯʥ. ʨʫʢ. ī ʢ.ʪ.ʥ. ʄʠʭʘʡʣʦʚ ɺ.ʌ. 

 

ʉɺʆɹʆɼʅʓɽ ʂʆʃɽɹɸʅʀʗ ʂʆʅʉʆʃʔʅʆɻʆ ʉʊɽʈɾʅʗ 

 

ʀʩʩʣʝʜʫʶʪʩʷ ʩʚʦʙʦʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʥʩʦʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ ʤʘʩʩʳ m. ʀʩʭʦʜʥʫʶ ʩʭʝʤʫ ʧʨʠʚʦʜʠʤ 

ʢ ʩʭʝʤʝ ʩ ʪʦʯʝʯʥʳʤʠ ʤʘʩʩʘʤʠ (ʧʨʠ ʪʦʣʱʠʥʝ ʩʪʝʨʞʥʷ t=1, ʵʢʚʠʚʘʣʝʥʪʥʘʷ 

ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ m0=0.125blɔ (ɔ ï ʦʙʲʝʤʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ ʩʪʝʨʞʥʷ, ʘ 

ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ m2=3m0). 

ʀʩʭʦʜʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʩʪʝʨʞʥʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠʤʝʝʪ ʚʠʜ [1] 

Ὁὐὼώͼὼ ͼ άὼώὼ π, 
ʠʣʠ ʚ ʚʠʜʝ ʜʚʫʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

˙ͼὼ άὼώὼ π, 
ώͼὼ ὓὼȾὉὐὼ π, 

ʛʜʝ y=y(x) ī ʬʫʥʢʮʠʷ ʘʤʧʣʠʪʫʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʪʢʣʦʥʝʥʠʷ ʩʪʝʨʞʥʷ ʧʨʠ ʝʛʦ 

ʢʦʣʝʙʘʥʠʷʭ, M(x) ī ʬʫʥʢʮʠʷ ʘʤʧʣʠʪʫʜʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʢʦʣʝʙʘʥʠʠ; ɤ ī ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ; m(x) ī ʧʝʨʝʤʝʥʥʘʷ ʧʦ ʚʝʣʠʯʠʥʝ ʤʘʩʩʘ; EJ(x) ī 

ʧʝʨʝʤʝʥʥʘʷ ʠʟʛʠʙʥʘʷ ʯʘʩʪʦʪʘ. ɺ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʷʭ ʫʨʘʚʥʝʥʠʝ ʜʣʷ i-ʛʦ ʫʟʣʘ 

ʣʠʥʝʡʥʦʡ ʩʝʪʢʠ ʟʘʧʠʰʝʪʩʷ ʪʘʢ [2]: 

Ὠώ ςὨ Ὠ ώ Ὠ τὨ Ὠ ‖ώ ςὨ Ὠ ώ Ὠώ π, 

ʛʜʝ Ὠ ; ‖ ‖ ; ‖ ‗ ï ʧʘʨʘʤʝʪʨʳ ʩʝʪʢʠ ʠ ʩʪʝʨʞʥʷ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ‖  ʠ ‖ ʢʨʫʛʦʚʫʶ ʯʘʩʪʦʪʫ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ: 

  , 

ʛʜʝ (ὲ ὰȾ‗) ï ʯʠʩʣʦ ʜʝʣʝʥʠʡ ʨʘʩʯʝʪʥʦʡ ñʣʠʥʝʡʥʦʡò ʩʝʪʢʠ. ʈʘʟʜʝʣʠʤ ʧʨʦʣʝʪ 
ʙʘʣʢʠ ʥʘ ʜʚʘ ʜʝʣʝʥʠʷ (n=2) ʠ ʦʙʦʟʥʘʯʠʤ ʨʘʩʯʸʪʥʳʝ ʪʦʯʢʠ i=1,2. ʇʦʜʩʪʘʚʠʚ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʠʤ ʢʨʫʛʦʚʳʝ ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ:  


ȟ

; 
ȟ

. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʧʦʛʨʝʰʥʦʩʪʴ 19,6%, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʩʝʪʢʠ. 
 

ʃʠʪʝʨʘʪʫʨʘ:  

1. ʀʣʴʠʥ ɺ. ʇ., ʂʘʨʧʦʚ ɺ. ɺ., ʄʘʩʣʝʥʥʠʢʦʚ ɸ. ʄ. ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʤʝʭʘʥʠʢʠ. ʀʟʜʘʪʝʣʴʩʪʚʦ ɸʉɺ, 2005. 425 c. 

2. ɹʘʛʤʫʪʦʚ ɺ. ʇ. ʏʠʩʣʝʥʥʳʝ ʠ ʧʨʠʙʣʠʞʝʥʥʳʝ ʤʝʪʦʜʳ ʚ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ. ɺʦʣʛʦʛʨʘʜ: ɺɻʊʋ, 2016. 

224 c. 
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ᴄʆɾ 504.75        ɹʠʞʘʥʦʚʘ ɼ.ʉ. ï ʂʝɸפ çɸʄʋè ʤʘʛʠʩʪʨʘʥʪʳ (ɹɻ-11 ʪʦʙʳ)  

  .çɸʄʋè ɹʘʭʪʠʥ ʄ.ʄ פʜ., ʧʨʦʬ. ʂʝɸ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʙנ
 

ʐɸʐʊɸ ʋʈɸʅʅʓר ʊʀɯʄɼɯʃɯɻɯʅ ɸʅʓפʊɸʋנɸ ɹɸנɸ ɹɽʈʋ 
 

ʐʘʰʪʘסʳ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽש ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ 20 סʘʩʳʨʜʳש 

ʦʨʪʘʩʳʥʘʥ ʙʘʩʪʘʧ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ᴅʩʝʨʽʥ ʙʘץʳʣʘʫ, ʘʫʳʨ ʤʝʪʘʣʣʤʝʥ 

ʫʣʘʥʫʜʳ ʙʘסʘʣʘʫ, ʪʘʤʘץʪʘʥʫ ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʘʫʨʫʣʘʨʜʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ װʰʽʥ ʪʘʥʳʤʘʣ ʙʦʣʘ ʙʘʩʪʘʜʳ. ɹʝʣʛʽʣʽ ʙʽʨ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 

ʥʝʤʝʩʝ ʙʘʩץʘ ʜʘ ʫʣʳ ʤʝʪʘʣʜʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ײʟʘץ ʫʘץʳʪ ʙʦʡʳʥʘ ᴅʩʝʨ 

ʝʪʫʽʥʽש ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʨʝʪʽʥʜʝ ʰʘʰʪʳ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ.  

ɸʜʘʤ ʘסʟʘʩʳʥʜʘסʳ ʫʨʘʥʥʳש ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʦʪʘʥʜʳץ ʞᴅʥʝ 

ʰʝʪʝʣʜʽʢ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʞײʤʳʩʪʘʨʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʡ ʦʪʳʨʳʧ, ʰʘʰʪʳש 

 שʦʣʜʘʥʳʣʫʳʥʳץ ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʨʝʪʽʥʜʝ שᴇʟʛʝʨʽʩʽʥʽ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ.  ʆʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʘʜʘʤ 

ʘסʟʘʩʳʥʜʘסʳ ʫʨʘʥʥʳש ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ʞײʤʳʩʪʘʨʳʥʘ ʪʘʣʜʘʫ. ʊʘʣʜʘʫ 

ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʰʘʰʪʳש ʙʘʩץʘ ʙʠʦʣʦʛʠʷʣʳץ ʩʳʥʘʤʘʣʘʨʜʳש 

ʪװʨʣʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ (ʪʝʨ, ץʘʥ ʞᴅʥʝ ʥʝʩʝʧ) ʥʝʤʝʩʝ ʙʘʩץʘ ץʦʣ ʞʝʪʽʤʜʽ 

ʪʽʥʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʘʨʪʳץʰʳʣʳסʳ ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ [1]. ɼʝʥʝʜʝʛʽ ʫʨʘʥʜʳ 

ʘʥʳץʪʘʫ װʰʽʥ ʙʠʦʠʥʜʠʢʘʪʦʨ ʨʝʪʽʥʜʝ ʰʘʰʪʳ ץʦʣʜʘʥʫ ʩʝʙʝʧʪʝʨʽʥʽש ʘʨʘʩʳʥʜʘ 

 שʣʛʽʣʝʨʜʽװ ʳ ʤʝʥ ʞʠʥʘʫʜʘʥ ʢʝʡʽʥʛʽסʘʨʘʧʘʡʳʤʜʳʣʳץ שʣʛʽʣʝʨʜʽ ʞʠʥʘʫʜʳװ

ʪײʨʘץʪʳʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢᴇʧʪʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʜʽש 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʢᴇʙʽʥʝʩʝ ץʘʥ ʥʝʤʝʩʝ ʥʝʩʝʧ ʩʠʷץʪʳ ʜᴅʩʪװʨʣʽ ʪʽʥʜʝʨʛʝ 

ʘʥʜʘ hסʘʨʘץ ʘʰʪʘ ʙʽʨʥʝʰʝ ʝʩʝ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ʀʟʨʘʠʣʴ סʘʣʳʤʜʘʨʳ ʰʘʰʪʘסʳ 

ʫʨʘʥʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʥʝʩʝʧʢʝ ץʘʨʘסʘʥʜʘ ʦʨʪʘ ʝʩʝʧʧʝʥ ʩʝʛʽʟ ʝʩʝ ʞʦסʘʨʳ 

ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. ʆʩʳʣʘʡʰʘ, ᴅʩʝʨʜʽ ʙʘסʘʣʘʫ װʰʽʥ ײʟʘץ ʫʘץʳʪ ʽʰʽʥʜʝ 

ʰʘʰʪʘסʳ ʫʨʘʥ ײץʨʘʤʳʥʘ ʙʽʨ ʪʘʣʜʘʫ, ʙʽʨʥʝʰʝ ʟᴅʨ ʩʳʥʘʤʘʣʘʨʳʥ ʪʘʣʜʘʫʜʳ 

ʘʣʤʘʩʪʳʨʘ ʘʣʘʜʳ. ʐʘʰʪʘסʳ ʫʨʘʥʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ:  

- 100 ʤʛ/ʢʛ-ʥʘʥ ʪᴇʤʝʥ ʞʝʢʝ ʪײʣסʘʣʘʨ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ ʜʝʧ ʩʘʥʘʣʫʳ 

ʤװʤʢʽʥ. ʄײʥʜʘʡ ʘʜʘʤʜʘʨ ץʦʩʳʤʰʘ ʙʘסʘʣʘʫʜʳ ץʘʞʝʪ ʝʪʧʝʡʜʽ.  

- 100-ʜʝʥ 10 000 ʤʛ/ʢʛ-סʘ ʜʝʡʽʥ ʥʦʨʤʘʜʘʥ ʞʦסʘʨʳ ʜʝʧ ʝʩʝʧʪʝʣʽʥʝʜʽ.  

- 10 000 ʤʛ/ʢʛ-ʥʘʥ ʞʦסʘʨʳ ʘʜʘʤʜʘʨ װʰʽʥ, ʫʨʘʥʤʝʥ ʫʣʘʥʫ ʜʝשʛʝʡʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ץʦʩʳʤʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʝʜʽ. 

 ʡʝʥʝʪʽʥװʘʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩסʦʨʳʪʳʥʜʳ: ʊʘʣʜʘʫ ʞʘʩʘʣʳʥפ

ʙʦʣʩʘץ ʘʜʘʤ ʰʘʰʳʥʜʘסʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʩʘʥʳ ʪʘʙʠסʠ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ 

ʞᴅʥʝ ʙʘʩץʘ ʤʝʪʘʣʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʫʜʽש ʞʘץʩʳ ʙʘʣʘʤʘ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʣ ײʟʘץ ʘʡʣʘʨ ʥʝʤʝʩʝ ʪʽʧʪʽ ʞʳʣʜʘʨ ʙʦʡʳʥʘ ʥʘץʪʳ 

ʩᴅʫʣʝʣʝʥʫʜʽ ʢᴇʨʩʝʪʝ ʘʣʘʜʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʆʩʳʣʘʡʰʘ, 

ʫʨʘʥʤʝʥ ʣʘʩʪʘʥʫ ץʘʫʽʧʽ ʙʘʨ ʘʡʤʘץʪʘʨʜʘ ʘʜʘʤ ʘסʟʘʩʳʥʜʘסʳ ʫʨʘʥʥʳש ʜʦʟʘʣʳץ 

ʞװʢʪʝʤʝʩʽʥ ʘʥʳץʪʘʫʜʘ, ʰʘʰʪʳ ץʦʨʰʘסʘʥ ʦʨʪʘ ᴇʟʛʝʨʽʩʽʥʽש ʙʠʦʠʥʜʠʢʘʪʦʨʳ 

ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʫʳʥʳש ʪʠʽʤʜʽʣʛʽ ʘʥʳץʪʘʣʜʳ. 
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ɹʦʨʠʩʝʥʢʦ ɸ.ʀ. ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ  (ʛʨ. ʊʕ-21-2ʩ) 

ʅʘʛʘʝʚʘ ɸ.ʀ. ï ʩʪʫʜʝʥʪʢ ʂʘʨʊʋ  (ʛʨ.ʊʕ-21-2ʩ) 

ʅʘʫʯʥ. ʨʫʢ. ï ʩʪ. ʧʨʝʧ. ʉʳʟʜʳʢʦʚ ɸ.ʂ. 

 

ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ ʀɿʋʏɽʅʀʀ  

ʇʈɽɼʄɽʊɸ çʌʀɿʀʂɸè 

 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʚʳʩʰʝʡ ʰʢʦʣʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ 

ʛʫʤʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ 

ʥʘʨʷʜʫ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʦʙʫʯʝʥʠʷ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʮʝʣʷʤ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. 

ʇʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʦʩʦʟʥʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʥʦ ʠ ʚ ʦʙʱʝʤ ʨʘʟʚʠʪʠʠ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. 
ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 
ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʚ ʫʯʝʙʥʦʤ 
ʧʨʦʮʝʩʩʝ. ʉʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʘʭ 
ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʷʭ, ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 
ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʦʩʚʘʠʚʘʪʴ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʠ 
ʩʨʝʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ [1]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ  ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ 

ʨʝʰʠʪʴ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ 

ʪʨʫʜʥʦʚʦʩʧʨʦʠʟʚʦʜʠʤʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʠʟʫʯʘʝʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ. ʀʜʝʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ï ʄʘthcad, ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʤʝʝʪ 

ʤʦʱʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣʥʷʪʴ ʩʠʤʚʦʣʴʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ, ʨʝʰʘʪʴ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ, ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪ.ʧ. ʇʨʠ 

ʵʪʦʤ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʧʨʝʚʦʩʭʦʜʥʫʶ ʛʨʘʬʠʢʫ, ʜʣʷ 

ʦʩʚʦʝʥʠʷ  ʄʘthcad ʠ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʩ  ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʙʫʝʪʩʷ 

ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʜʝʣʘʝʪ ʄʘthcad ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʫʨʦʚʝʥʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʘʢ ʰʢʦʣʴʥʳʭ, ʪʘʢ 

ʠ ʚʫʟʦʚʩʢʠʭ ʢʫʨʩʦʚ ʬʠʟʠʢʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʘʢʝʪʘ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʠʟʫʯʘʝʤʳʭ ʚ ʢʫʨʩʝ ʦʙʱʝʡ ʬʠʟʠʢʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʄʘthcad. ɸʚʪʦʨʘʤʠ ʩʦʟʜʘʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʨʘʟʜʝʣʘʤ çʂʦʣʝʙʘʥʠʷ ʠ ʚʦʣʥʳè, çɺʦʣʥʦʚʘʷ ʦʧʪʠʢʘè, 

çʂʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘè. ʇʨʠ ʨʝʰʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʢʫʨʩʝ ʦʙʱʝʡ ʬʠʟʠʢʠ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʥʘʛʣʷʜʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʚʣʝʥʠʠ ʷ, ʘ ʧʦʪʦʤʫ ʧʦʤʠʤʦ 
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ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʦ ʠ 

ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ 3Dïʤʦʜʝʣʝʡ [2]. 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ ʦʪ ʢʨʫʛʣʦʛʦ ʦʪʚʝʨʩʪʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ ʦʪ 

ʢʨʫʛʣʦʛʦ ʦʪʚʝʨʩʪʠʷ 

 

ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʟʘʜʘʯ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ. ʂ 

ʢʘʞʜʦʡ ʧʨʦʙʣʝʤʝ ʨʘʟʨʘʙʦʪʘʥʳ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʷʩʥʷʶʪ, ʢʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʚ ʢʘʢʠʭ ʧʨʝʜʝʣʘʭ ʩʣʝʜʫʝʪ ʠʟʤʝʥʷʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ 

ʬʫʥʢʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʝ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʦʪ ʩʪʫʜʝʥʪʦʚ ï 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʘthcad, ʜʦʩʪʘʪʦʯʥʦ ʥʘʚʳʢʦʚ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʢʦʤʧʴʶʪʝʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʄʘthcad ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʘʥʠʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʘvi. ʈʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ 

ʚʢʣʶʯʘʶʪ ʪʘʢʠʝ ʘʥʠʤʠʨʦʚʘʥʥʳʝ ʨʦʣʠʢʠ. 

ʄʘthcad ʜʝʣʘʝʪ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʠ ʙʦʣʝʝ ʣʝʛʢʠʤ ʠ ʠʥʪʝʨʝʩʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʠʟʙʘʚʣʷʝʪ ʦʪ ʤʘʩʩʳ ʨʫʪʠʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʝʩʥʳʭ ʚʦʧʨʦʩʦʚ ʥʘ ʦʯʝʥʴ 

ʚʳʩʦʢʦʤ ʠ ʯʘʩʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɼʘʥʥʳʡ ʧʘʢʝʪ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʥʦ ʠ ʩʣʫʞʠʪ ʤʦʜʝʣʴʶ 

ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʄʘthcad ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʧʝʮʢʫʨʩʦʚ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ case study ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ ï VIII ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ- 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ï 2012è, ʉʦʬʠʷ, 17-25 ʠʶʣʷ 2012 ʛʦʜʘ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʬʠʟʠʢʝ. ï 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʢ ï 2012è, 

ʛ. ʇʰʝʤʳʩʣʴ, ʇʦʣʴʰʘ, 17-15 ʤʘʷ ʛʦʜʘ.  
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ʋɼʂ 519.642.5 

ɾʘʣʝʣʦʚʘ ɼ. ʂ. ï  פʘʨʊʋ ʩʪʫʜʝʥʪʳ (ITM-21-1) 

 .ʳʪʫʰʳʩʳ ʄʝʨʛʝʤʙʘʝʚʘ ɸ.ɾץʘʨʊʋ ʦפ ʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ïנ

 

ɹɯʈʊɽʂʊɯ ɽʄɽʉ ɻʀʇɽʈɹʆʃɸʃʓפ ɾᴄʅɽ ʇɸʈɸɹʆʃɸʃʓפ ʊʀʇʊɯ 

ʊɽרɼɽʋʃɽʈ תʐɯʅ פʆʁʓʃנɸʅ ɸʈɸʃɸʉ ɽʉɽʇʊɯ ʐɽʐʋɼɽ ʌʋʈʔɽ 

ᴄɼɯʉɯʅ פʆʃɼɸʅʋ 

 

 ʊײʨʘץʪʳ ʢʦʵʬʬʠʮʠʝʥʪʽ ʙʽʨʪʝʢʪʽ ʝʤʝʩ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳϨ ʪʝϬʜʝʫʜʽ  

 :ץʘʨʘʩʪʳʨʘʡʳץ

 

);( txfUUUUU xxxttt +++=+ gbad ,    { }0;0 ²¢¢ tlx            (1) 

 

ʤײʥʜʘ ),( txUU =  ʬʫʥʢʮʠʷʩʳ ʢʝʣʝʩʽ ʰʘʨʪʪʘʨʜʳ ץʘʥʘסʘʪʪʘʥʜʳʨʘʜʳ:  
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1. ɼ.ʪ. ʰʝʰʽʤʽʥ ʤʳʥʘ ʪװʨʜʝ ʽʟʜʝʡʤʳʟ  
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ʤײʥʜʘסʳ  )(ʭʍʢ -ʣʘʨ  

 
0)()()( 2 =+¡+¡¡ xXxXxX lb  

 
0)()(,0)0()0( =+¡=-¡ lhXlXhXʍ  

 

ʩʧʝʢʪʨʣʽʢ ʥʝʤʝʩʝ ʐʪʫʨʤ-ʃʠʫʚʠʣʣʴ ʝʩʝʙʽʥʽש ᴇʟʽʥʜʽʢ ʬʫʥʢʮʠʷʣʘʨ. 

 

2. ʉʧʝʢʪʨʣʽʢ ʝʩʝʧʢʝ ʢʽʨʝʪʽʥ ʪʝשʜʝʫʽʥʽש ʞʘʣʧʳ ʰʝʰʽʤʽʥ ʪʘʫʳʧ ʞᴅʥʝ 
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kkkk dxxXxXXX

0

22
1)()(; r  ʰʘʨʪʳʥ ץʦʣʜʘʥʳʧ, )(xXk  ᴇʟʽʥʜʽʢ ʬʫʥʢʮʠʷʣʘʨ  

ʤʝʥ  kl (k=1,2,é.) ᴇʟʽʥʜʽʢ ʤᴅʥʜʝʨʽʥ ʪʘʙʘʤʳʟ. 

 

3. )(tTk  ʪʘʙʫ װʰʽʥ  
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ʂʦʰʠ ʝʩʝʙʽʥ ײץʨʘʩʪʳʨʘʤʳʟ. ʄײʥʜʘ 

 

ñ =

l

kk tFdxxXxtxf

0

)()()(),( r , 

ñ=
l

kk dxxXxxa

0

)()()( rj                     ñ=
l

kk dxxXxxb

0

)()()( ry , 

 

ʘʣ yj,  - ʙʘʩʪʘʧץʳ ʙʝʨʽʣʛʝʥ ʬʫʥʢʮʠʷʣʘʨ.  

ʂʦʰʠ ʝʩʝʙʽʥ ʰʝʰʽʧ, )(tTk -ʣʘʨʜʳ ʪʘʙʘʤʳʟ. 

 

  :ʨʜʝ ʙʦʣʘʜʳװʰʝʰʽʤʽ ʤʳʥʘ ʪ שʘʥ ʘʨʘʣʘʩ ʝʩʝʧʪʽסʦʡʳʣפ .4
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ɽʩʢʝʨʪʫ. ʇʘʨʘʙʦʣʘʣʳץ ʪʠʧʪʽ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʽʥʜʝ ttU  ʤװʰʝʩʽ 

ʙʦʣʤʘʡʜʳ, ʘʣ 1=a . ʆʜʘʥ ʙʘʩץʘ ʙʘʩʪʘʧץʳ ʰʘʨʪʪʘʨʳʥʳש ʪʝʢ ץʘʥʘ ʙʽʨʽʥʰʽʩʽ 

ʙʝʨʽʣʝʜʽ. ʆʥʜʘ )(tTk  ʬʫʥʢʮʠʷʣʘʨʳ װʰʽʥ ʂʦʰʠ ʝʩʝʙʽ ʢʝʣʝʩʽ ʪװʨʜʝ ʞʘʟʳʣʘʜʳ: 
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ϯʩʳʥʳʣʘʪʳʥ ϸʜʝʙʠʝʪʪʝʨ 

ʅʝʛʽʟʛʽ ϸʜʝʙʠʝʪʪʝʨ:  

1. ʆʨʳʥʙʘʩʘʨʦʚ ʄ., ʉʘʭʘʝʚ ʐ.ʉ. ʄʘʪʝʤʘʪʠʢʘʣʳϨ ʬʠʟʠʢʘ ʪʝϬʜʝʫʣʝʨʽʥʽϬ ʝʩʝʧʪʝʨʽ ʤʝʥ ʞʘʪʪʳϤʫʣʘʨ 

ʞʠʥʘϤʳ. ɸʣʤʘʪʳ. çϧʘʟʘϨ ʫʥʠʚʝʨʩʠʪʝʪʽè ʙʘʩʧʘʩʳ. 

2. ʊʠʭʦʥʦʚ ɸ.ʀ., ʉʘʤʘʨʩʢʠʡ ɸ.ɸ. ʋʨʘʚʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʄ., 1975. 

3. ɹʠʮʘʜʟʝ ɸ.ɺ., ʂʘʣʠʥʠʯʝʥʢʦ ɼ.ʌ. ʉʙʦʨʥʠʢ ʟʘʜʘʯ ʧʦ ʫʨʘʚʥʝʥʠʷʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʄ. 1985. 

ϧʦʩʳʤʰʘ: 

7. ɺʣʘʜʠʤʠʨʦʚ ɺ.ʉ. ʋʨʘʚʥʝʥʠʷʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï ʄ: ʅʘʫʢʘ, 1981. 

8. ɸʙʜʳʤʘʥʘʧʦʚ ʉ.ɸ., ɽʬʠʤʦʚ ɺ.ɺ. ʋʨʘʚʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʇʨʦʛʨʘʤʤʘ, ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʊʘʧʩʳʨʤʘʣʘʨ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʟʘʦʯʥʠʢʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʂʘʨʘʛʘʥʜʘ, ʂʘʨɻʋ, 1992.  
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ʋɼʂ 539.371                           ɾʫʙʘʥʦʚ ɸ.ʋ. ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɸʠʋ-21-3) 

ʂʝʥʜʝʨʦʚ ʀ.ʄ. ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɸʠʋ-21-3) 

ʅʘʫʯʥ. ʨʫʢ. ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸʭʤʝʜʠʝʚ ʉ.ʂ. 

 

ʈɸʉʏɽʊ ʂʆʅʉʆʃʔʅʆɻʆ ʀɿɻʀɹɸɽʄʆɻʆ ʉʊɽʈɾʅʗ  

ʇɽʈɽʄɽʅʅʆʁ ɾɽʉʊʂʆʉʊʀ 

 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʥʘ ʠʟʛʠʙ ʢʦʥʩʦʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʩ ʣʠʥʝʡʥʦ-

ʧʝʨʝʤʝʥʥʦʡ ʠʟʛʠʙʥʦʡ ʞʝʩʪʢʦʩʪʴʶ Ὁὐ ὉὐὼȾὌ (Ὁὐ ὉὦὸȾρς), ʛʜʝ Ὁ ï 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʪʝʨʞʥʷ, ὦ - ʰʠʨʠʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʙʘʣʢʠ ʚ ʟʘʜʝʣʢʝ, ὸ ï ʪʦʣʱʠʥʘ (ʚʳʩʦʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʙʘʣʢʠ). ʅʘ 

ʟʘʜʘʥʥʫʶ ʙʘʣʢʫ ʜʝʡʩʪʚʫʝʪ ʧʦʧʝʨʝʯʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ 

ʥʘʛʨʫʟʢʘ ʩ ʥʘʠʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ή. 
 ʈʘʩʯʝʪ ʚʳʧʦʣʥʝʥ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ [1] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʠʥʝʡʥʦʡ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ ʩ ʰʘʛʦʤ ῳὼ ὌȾτ πȟςυ.̊ ʀʩʭʦʜʥʦʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʟʛʠʙʘ ʧʨʠʤʝʪ ʚʠʜ [1].  

Ὁὐ ὓ ,     (1) 

ʟʜʝʩʴ ώ ώὼ ï ʠʩʢʦʤʘʷ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʦʚ, ὓï ʚʝʣʠʯʠʥʘ ʠʟʛʠʙʘʶʱʝʛʦ 
ʤʦʤʝʥʪʘ ʚ ʩʝʯʝʥʠʷʭ ʦʪ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ, Ὁὐ ï ʧʝʨʝʤʝʥʥʘʷ ʠʟʛʠʙʥʘʷ 

ʞʝʩʪʢʦʩʪʴ ʧʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ. ɼʣʷ i-ʛʦ ʫʟʣʘ ʩʝʪʢʠ ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠʤʝʪ ʚʠʜ: 

ςύ ύ ύ . 

ʊʘʢ ʢʘʢ ʧʨʠ ʨʘʩʯʝʪʝ ʢʦʥʩʦʣʴʥʳʭ ʩʪʝʨʞʥʝʡ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʢʦʥʮʘ ʙʘʣʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʚʝʩʪʥʫʶ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʧʨʠʤʝʥʠʤ ʧʨʠʝʤ ʟʘʤʝʥʳ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʜʣʷ ʫʟʣʦʚ ʩʝʪʢʠ ʠ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ [2] (ʦʪʢʣʦʥʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ ʩʦʩʪʘʚʠʣʦ  υȟςϷ). ʇʦʛʨʝʰʥʦʩʪʴ 

ʤʝʪʦʜʘ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʜʝʣʝʥʠʡ n (ʚ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʪʦ n=4). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥ ʠʟʛʠʙ ʢʦʥʩʦʣʴʥʦʛʦ 

ʩʪʝʨʞʥʷ ʧʝʨʝʤʝʥʥʦʡ ʠʟʛʠʙʥʦʡ ʞʝʩʪʢʦʩʪʠ ʩ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʩʪʝʨʞʥʷ (ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʚʝʣʠʯʠʥʝ ʰʠʨʠʥʳ ʙʘʣʢʠ ʚ ʟʘʜʝʣʢʝ ʧʨʦʛʠʙʳ ʚ ʩʝʯʝʥʠʷʭ ʧʦ ʜʣʠʥʝ ʙʘʣʢʠ 

ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʪ). 

ʇʨʠʚʝʜʝʥʥʘʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʤʝʭʘʥʠʢʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʢʦʥʩʪʨʫʢʮʠʡ. 
 

ʃʠʪʝʨʘʪʫʨʘ. 

1. ɺʘʨʚʘʢ ʇ.ʄ., ɺʘʨʚʘʢ ʃ.ʇ. ʄʝʪʦʜ ʩʝʪʦʢ ʚ ʟʘʜʘʯʘʭ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ. ʄ: ʉʪʨʦʡʠʟʜʘʪ, 1977. ï 

154 ʩ. 

2. ɹʝʣʷʚʩʢʠʡ ʉ.ʄ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ. ï ʄ.: ɺʳʩʰ. ʰʢʦʣʘ, 

1967. ï 368ʩ.  
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ʋɼʂ 504.3.054                          ɿʝʢʝʥ ᴄ.פ. ï ʩʪʫʜʝʥʪʢ ʂʘʨʊʋ (ʛʨ ɹɾɼ-21-2) 

ɻʘʪʘʫʣʣʠʥʘ ʆ.ɼ. ï ʩʪʫʜʝʥʪʢ ʂʘʨʊʋ (ʛʨ. ɹɾɼ-21-2) 

ʅʘʫʯʥ ʨʫʢ. ï ʢ.ʪ.ʥ., ʧʨʦʬ. ʂʘʨʊʋ ʆʙʫʭʦʚ ʖ.ɼ. 

 

ʄɽʈʆʇʈʀʗʊʀʗ ʇʆ ʆʍʈɸʅɽ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ (ʅɸ 

ʇʈʀʄɽʈɽ ʄɽɼʔʉʆɼɽʈɾɸʑɽɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ʂɸʈɸɻɸʅɼʀʅʉʂʆʁ ʆɹʃɸʉʊʀ)  

 

ʄʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʫʣʫʯʰʝʥʠʝ ʝʝ ʢʘʯʝʩʪʚʘ. 

ʂ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʥʦʩʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ 

[1]: 

1. ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

2. ʫʣʫʯʰʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

3. ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

4. ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʥʘʥʝʩʝʥʠʝ ʫʱʝʨʙʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ; 

5. ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʭʨʘʥʫ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ  ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʮʝʣʷʭ ʫʤʝʥʴʰʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʳʣʝʧʦʜʘʚʣʝʥʠʶ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʘ ̫ ʠʥʪʝʥʩʠʚʥʘʷ 

ʧʨʦʤʳʚʢʘ ʩʢʚʘʞʠʥʳ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʧʳʣʝʥʠʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʧʨʦʠʟʚʦʜʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʨʝʤʦʥʪ ʠ 

ʥʘʣʘʜʢʫ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʠʢʠ; 

- ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʧʦʣʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʠʩʧʨʘʚʥʦʩʪʠ ʘʚʪʦʮʠʩʪʝʨʥʫ ʩ 

ʥʘʩʦʩʦʤ, ʦʙʝʩʧʝʯʠʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ; 

- ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ; 

- ʚʳʝʟʜ ʪʝʭʥʠʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʚ ʪʝʭʥʠʯʝʩʢʠ ʠʩʧʨʘʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʣʦʥʘ ʪʦʢʩʠʯʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

 
ʂʦʤʧʦʥʝʥʪʳ 

ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ 

ʀʩʪʦʯʥʠʢ ʠ 

ʚʠʜ 

ʚʦʟʜʝʡʩʪʚʠʷ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʡ ʤʘʩʰʪʘʙ 

ɺʨʝʤʝʥʥʦʡ 

ʤʘʩʰʪʘʙ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʷ 

ɿʥʘʯʠ-

ʤʦʩʪʴ 

ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʚ 

ʙʘʣʣʘʭ 

ʂʘʪʝʛʦ-

ʨʠʷ 

ʟʥʘʯʠʤʦʩ-

ʪʠ 

ʚʦʟʜʝʡ-

ʩʪʚʠʷ 

ɸʪʤʦʩʬʝʨʥʳ

ʡ ʚʦʟʜʫʭ 

ɺʳʙʨʦʩʳ 

ʟʘʛʨʷʟʥʷʶ-

ʱʠʭ ʚʝʱʝʩʪʚ 

ʧʨʠ ʨʘʙʦʪʝ 

ʪʝʭʥʠʢʠ ʚ 

ʧʝʨʠʦʜ 

ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʟʚʝʜʦʯʥʳʭ 

ʨʘʙʦʪ 

 

ʄʝʩʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 3 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥ

ʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 3 

 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 1 

 

9 

 

ʉʨʝʜʥʷʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʉʨʝʜʥʷʷ ʟʥʘʯʠʤʦʩʪʴ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʠʚʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴʩʷ 

ʩʨʝʜʥʝʡ ʟʥʘʯʠʤʦʩʪʠ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

1 ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʂʦʜʝʢʩ ʈʂ ʦʪ 02.01.2021 ʛ. ˉ 400-VI ɿʈʂ 
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ʋɼʂ 020.20  

                                          ʂװʟʝʢʙʘʡ ɸ. פ., ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɻʇʈ-21-1) 

                                        ɿʦʨʙʘʩʦʚ ɼ. ʂ. ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɻʇʈ-21-1) 

ʅʘʫʯʥ.ʨʫʢ. ï ʬ.ʤ., ʜʦʮ. ʂʘʨʊʋ ʄʘʞʝʥʦʚ ʅ. ɸ. 

 

ɼʀʉʇɽʈʉʀʗ פʀʉʓנʓʅʓר ʕʂʉʊʈɸʇʆʃʗʎʀʗʉʓ 

 

ʕʢʩʪʨʘʧʦʣʷʮʠʷ ᴅʜʽʩʽ ï ᴇʪʢʝʥ ʞʳʣʜʘʨʳ ʦʨʳʥ ʘʣסʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ 

ʪʘʣʜʘʫʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦץʠסʘʣʘʨʜʳ ʙʦʣʞʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʙʦʣʞʘʤʥʳש 

ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ (ʙײʣ ʨʝʪʪʝ 5-8 ʞʳʣʜʘʥ ʢʝʤ ʝʤʝʩ). פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʧʨʦʮʝʩʪʝʨʜʽש ʪʝʥʜʝʥʮʠʷʣʘʨʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞᴅʥʝ ײץʙʳʣʳʩʪʳש 

ʩʳʟʳץʪʳץ ץʘʨʘʧʘʡʳʤ ʪᴅʫʝʣʜʽʣʽʛʽ ʤʝʥ ʢʚʘʜʨʘʪʪʳץ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʙʘסʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʰʘʤʘʤʝʥ װʰ ʞװʟ ʪʝשʜʝʫ ʙʘʨ. 

ʌʨʘʥʮʫʟ ץʠʩʳסʳ ʵʢʩʪʨʘʧʦʣʷʮʠʷ - ʙײʣ ʵʢʩʧʦʥʝʥʮʠʘʣʜʳ ʙʦʣʫ ʪʝʥʜʝʥʮʠʷʩʳ 

ʙʘʨ, ʙʽʨʘץ ʞʳʣʜʘʤʜʘʪʘʪʳʥ ʥʝʤʝʩʝ ʪʝʞʝʡʪʽʥ ʬʘʢʪʦʨʣʘʨʳ ʙʘʨ ʢʝʟ-ʢʝʣʛʝʥ 

ʪʘʨʘʣʫסʘ ʞʘʨʘʤʜʳ ᴅʜʽʩ. ɹײʣ ᴅʜʽʩ 1987 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ױʣʳʙʨʠʪʘʥʠʷʜʘ ɸפʊפ / 

ɾפʊɹ-ʥrש ᴇʩʫʽʥʽש ʙʦʣʞʘʤʜʳץ ʙʦʣʞʘʤʜʘʨʳʥ ʞᴅʥʝ ױʣʳʙʨʠʪʘʥʠʷʜʘ ʙʽʨʥʝʰʝ 

ʞʳʣʜʘʥ ʙʝʨʽ CJD ʥײʩץʘʩʳʥ ײʩʳʥʫʜʘ ʩᴅʪʪʽ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ʊʘסʳ ʙʽʨ ʟʝʨʪʪʝʫ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʙʦʣʞʘʤ ʞʘʩʘʫʜʳש ʢװʨʜʝʣʽ ʩʪʨʘʪʝʛʠʷʣʘʨʳ 

ʩʠʷץʪʳ ʩʘʧʘʣʳ ʥᴅʪʠʞʝ ʙʝʨʝ ʘʣʘʜʳ. 

 

ʊᴅʞʽʨʠʙʝʣʽ ʘʣʳʥסʘʥ ʪᴅʫʝʣʜʽʣʝʨʜʽ ᴇשʜʝʫ. ʌʫʥʢʮʠʷʣʳץ ʤʘʩʰʪʘʙ. ʂʽʰʽ 

ʢʚʘʜʨʘʪ ᴅʜʽʩʽ 

ɹʽʨ ʰʘʤʘʥʳש ʝʢʽʥʰʽ ʰʘʤʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʢʽʰʽ ʢʚʘʜʨʘʪʪʘʨ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʩʽʥ ᴇשʜʝʫ. ʄᴅʥ ʭ ï ʢʝ ʪᴅʫʝʣʜʽ ʙʦʣʩʳʥ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʢᴇʧʪʝʛʝʥ ʞײʧ ʤᴅʥʜʝʨ (x, y) ʜʝʧ ʘʣʳʥʜʳ. y(x) ʪᴅʫʝʣʜʽʣʽʛʽ ʩʳʟʳץʪʳץ ʬʫʥʢʮʠʷ 

ʙʦʣʫʳ ʢʝʨʝʢ ʝʢʝʥʽ ʜʝ ʙʝʣʛʽʣʽ ʙʦʣʩʳʥ:  

 

ώ ὓ ὑὼ 
 

ɹʽʨʘץ ᴇʣʰʝʫ ץʘʪʝʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʣʳʥסʘʥ (ὼȟώ) ʪװʟʫ ʩʳʟʳץʪʘ 

ʞʘʪʧʘʡʜʳ. פʘʞʝʪʪʽ ʩʳʟʳץʪʳש ʝש ʳץʪʠʤʘʣ ʙʘסʳʪʳʥ ץʘʣʘʡ ʪʘʙʫסʘ ʙʦʣʘʜʳ? 

ʊᴅʞʽʨʠʙʝ ʥװʢʪʝʣʝʨʽʥʽש ʙʦʡʳʤʝʥ ʪװʟʫ ʝש ʞʘץʩʳ ʞʦʣʤʘʝʥ ʞװʨʛʽʟʽʣʛʝʥ ʜʝʧ 

ʝʩʝʧʪʝʣʝʜʽ, ʷסʥʠ В ώ ώ  ʤʠʥʠʤʘʣʜʳ ʙʦʣʩʘ. ώ ὓ ὑὼ ʪװʟʫʽʥʽש ʪʝשʜʝʫʽ 
ʰʽʥ ʦʩʳʥʜʘʡ M ʤʝʥ K ʪʘʙʫ ʢʝʨʝʢ, ʩʦʥʜʘ Ὂὓȟὑװ  В ώ ώ  ᴇʨʥʝʛʽ 

ʤʠʥʠʤʫʤסʘ ʠʝ ʙʦʣʘʜʳ. ʉʦʥʜʘ ʙʦʣʫʳ ʢʝʨʝʢ:  

 
Ὂ

ὓ
πȠ
Ὂ

ὑ
πȢ 

 

ʄײʥʜʘסʳ Ὂὓȟὑ  ʞᴅʥʝ ώ ὓ ὑὼ ʦʨʳʥʜʘʨʳʥ ʘʫʳʩʪʳʨʳʧ 
ʜʠʬʬʝʨʝʥʮʠʘʣʜʘʫʜʳ ʦʨʳʥʜʘʩʘץ, ʘʣʘʤʳʟ: 

ὓ
ὄὅ ὃὈ

ὔὅ ὃ
Ƞὑ

ὄ ὔὓ

ὃ
ȟ 
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ʉʦʥʜʘ 

 

ὃ ὼȠὄ ώȠὅ ὼȠὈ ὼȟώȟ 

 

N ï ᴇʣʰʝʤʜʝʨ ʩʘʥʳ, ʷסʥʠ ʞײʧʪʘʨ ʩʘʥʳ (ὼȟώ). 

 

 ʤʢʽʥʜʽʢװʘ ʤסʪʘʫץʪʝʥʜʝʥʮʠʷʣʘʨʳʥ ʘʥʳ שʳʪʪʘ ʧʨʦʮʝʩʪʝʨʜʽץʘʟʽʨʛʽ ʫʘפ

ʙʝʨʝʪʽʥ ʞᴅʥʝ ײץʙʳʣʳʩʪʳש ʩʳʟʳץʪʳץ ץʘʨʘʧʘʡʳʤ ʪᴅʫʝʣʜʽʣʽʛʽ ʤʝʥ ʢʚʘʜʨʘʪʪʳץ 

ʪᴅʫʝʣʜʽʣʽʢʪʽ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ 

 
Ϸʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ   

1. ʉʘʚʝʣʴʝʚ ʀ.ɺ. ɾʘʣʧʳ ʬʠʟʠʢʘ ʢʫʨʩʳ 3 ʪʦʤ, ʂʘʨʘϤʘʥʜʳ -2012, 324 ʙ 

2. ʊʨʦʬʠʤʦʚʘ ʊ.ʀ. ʌʠʟʠʢʘ ʢʫʨʩʳ: ɾʆʆ-ʣʘʨ Ϯʰʽʥ ʦϨʫ Ϩϰʨʘʣʳ, 15 ʙʘʩʳʣʳʤʳ., ʄ: òɸʢʘʜʝʤʠʷò ʙʘʩʧʘ 

ʦʨʪʘʣʳϤʳ , 2011. ï 482 ʙʝʪ. 

3. ϧʘʜʳʨʦʚ ʅ. ɹ..ʂʚʘʥʪʪʳϨ ʬʠʟʠʢʘ: 2-ʪʦʤ, ɸʣʤʘʪʳ: ϧʘʟʘϨ ʫʥʠʚʝʨʩʠʪʝʪʽ. -2014.  

4. ʂʦʡʰʠʙʘʝʚ ʅ. ʕʣʝʢʪʨ ʞϸʥʝ ʤʘʛʥʪʠʟʤ, 3 ʪʦʤ, ɸʣʤʘʪʳ 2010 ʞ., 330 ʙʝʪ. 

5. ɹʠʞʽʛʽʪʦʚ ʊ. ɾʘʣʧʳ ʬʠʟʠʢʘ ʢʫʨʩʳ, ɸʣʤʘʪʳ 2013, 889 ʙ. 
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ᴄʆɾ  537.8                       

 ʘʨʊʋ ʩʪʫʜʝʥʪʽ, (ʈʕʊ-19ʢ ʪʦʙʳ)פ -  .ʩʘʡʥʦʚʘ ɻ. ɹײפ    

  .ɹ .פ ʘʨʊʋ, ʂʦʧʙʘʣʠʥʘפ ,ʳʪʫʰʳץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ ï ʘנ

 

ɸɹɾ ɼʀʌʌɽʈɽʅʎʀɸʃɼʓפ ʊɽרɼɽʋʃɽʈɯ. 

ɾʀɯʃɯʂʊɯʂ ʉʀʇɸʊʊɸʄɸʃɸʈʓ 

 

ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʙʽʨ-ʙʽʨʽʤʝʥ ʞᴅʥʝ ʙʘʩץʘʨʫ (ʨʝʪʪʝʫ) 

ʦʙʲʝʢʪʽʩʽʤʝʥ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʞʘʩʘʡʪʳʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ. 

ɸʚʪʦʤʘʪʠʢʘʥʳש ʞʝʢʝʣʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʽʥʽש (ʩʝʟʽʤʪʘʣ, ʘʨʘʣʳץ ʞᴅʥʝ 

ʘʪץʘʨʫʰʳ) ʞʠʳʥʪʳסʳ ʪװʨʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʵʣʝʤʝʥʪʪʝʨʛʝ ʙᴇʣʫ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש 

ʞײʤʳʩ ʧʨʠʥʮʠʧʽ ʤʝʥ ʘʧʧʘʨʘʪʪʳײץ ץʨʘʤʳʥ ץʘʨʘʩʪʳʨʫʜʘ װʣʢʝʥ ʧʘʡʜʘ 

ᴅʢʝʣʝʪʽʥ ʘʚʪʦʤʘʪʪʳ ʞװʡʝʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳ ʩʭʝʤʘʩʳ סײʳʤʳʥ ʝʥʛʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʨʜʝʣʽʣʽʛʽʥʝװʢ שʙʽʨʝʢʪʝʨʜʽשʨʝʪʽʥ ʟʝװʳ ᴇʟʜʽʛʽʥʝʥ ʞסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʙʘʡʣʘʥʳʩʪʳ ᴇʟʜʽʛʽʥʝʥ ʞװʨʝʪʽʥ ʟʝשʙʽʨʝʢʪʝʨʜʽש ʞײʤʳʩʳʥ ʩʠʧʘʪʪʘʡʪʳʥ 

ʪʝשʜʝʫʣʝʨʜʽ ʘʣʫ ʪʘʙʠסʠ, ʩʘʫʥʘʥʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʘʨʘʧʘʡʳʤ 

ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʽʧ, ʦʩʳʥʜʘʡ ʙᴇʣʽʢʪʝʨʜʽש ᴅʨץʘʡʩʳʩʳ װʰʽʥ ʪʝשʜʝʫʣʝʨ 

ʞʘʩʘʡʜʳ. 

ʄײʥʜʘʡ ʪᴅʩʽʣʤʝʥ ʙᴇʣʰʝʢʪʝʫ ɸɹɾ-ʥʘ ɸʚʪʦʤʘʪʠʢʘʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʽש ʞײʤʳʩʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʩʠʧʘʪʪʘʫ װʰʽʥ ᴅʨʜʘʡʳʤ ʧʘʡʜʘʣʳ ʙʦʣʘ ʙʝʨʤʝʡʜʽ. ɹײʣ, ʝש ʘʣʜʳʤʝʥ, 

ʢᴇʧʪʝʛʝʥ ʟʘʤʘʥʘʫʠ ʘʚʪʦʤʘʪʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʪʝשʜʝʫʣʝʨʽ ᴇʪʝ ץʠʳʥ 

ʝʢʝʥʜʽʛʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ; ʩʦʥʳʤʝʥ ץʘʪʘʨ, ɸʚʪʦʤʘʪʠʢʘʥʳש ᴅʨʪװʨʣʽ 

ʵʣʝʤʝʥʪʪʝʨʽ ʢᴇʙʽʥʝʩʝ ʙʽʨʜʝʡ ʪʝשʜʝʫʣʝʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ʄʳʩʘʣʳ, ʘʚʪʦʤʘʪʠʢʘ ʤʝʥ ʙʘʩץʘʨʫ ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʞʝʢʝ ʙᴇʣʽʢʪʝʨʽ ʜʠʥʘʤʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨ ʨʝʪʽʥʜʝ 

 ʦʟʜʳʨʫ ʦʨʘʤʘʣʘʨʳ, ʕʣʝʢʪʨץ שʘʨʘʩʪʳʨʳʣʘʜʳ (ʵʣʝʢʪʨ ʛʝʥʝʨʘʪʦʨʣʘʨʳʥʳץ

̫ שʳʰʪʘʨʳʥʳץʘʣʪסʦʟץ ʢʦʨʴ ʦʨʘʤʘʣʘʨʳ, ʢװʰʝʡʪʢʽʰʪʝʨʜʽש ʞʝʢʝ ʢʘʩʢʘʜʪʘʨʳ 

ʞᴅʥʝ ʪ.ʙ.). 

ɹʫʳʥʥʳש ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʽʥ ײץʨʫ ʪᴅʨʪʽʙʽ: 

1. ɹʘʡʣʘʥʳʩʪʳש ʢʽʨʽʩ (ʪʝʨ) ʞᴅʥʝ ʰʳסʳʩ (ʪʝʨ) ʰʘʤʘʣʘʨʳʥ 

(ʢʦʦʨʜʠʥʘʪʪʘʨʳʥ) ʘʥʳץʪʘʡʜʳ ʞᴅʥʝ ʰʳסʳʩ ʰʘʤʘʩʳ ʪᴅʫʝʣʜʽ ʙʦʣʘʪʳʥ 

 .ʦʩʳʤʰʘ ʬʘʢʪʦʨʣʘʨʜʳ ʙʝʣʛʽʣʝʡʜʽץ

2. ɿʝʨʪʪʝʣʝʪʽʥ ʩʽʣʪʝʤʝ ʢʽʨʝʪʽʥ סʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʳש ʥʝʛʽʟʛʽ 

ʟʘשʜʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ: 

- ʵʣʝʢʪʨ ʙʘʡʣʘʥʳʩʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʂʠʨʭʛʦʬ ʟʘשʜʘʨʳ; 

- ʤʝʭʘʥʠʢʘʣʳץ ʩʠʧʘʪʪʘסʳ ʙʘʡʣʘʥʳʩʪʘʨסʘ ʘʨʥʘʣסʘʥ ʅʴʶʪʦʥ ʟʘשʜʘʨʳ; 
- ʛʠʜʨʘʚʣʠʢʘʣʳץ ʞᴅʥʝ ʧʥʝʚʤʘʪʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨסʘ ʘʨʥʘʣסʘʥ 

ʵʥʝʨʛʠʷ ʤʝʥ ʟʘʪʪʳש ʩʘץʪʘʣʫ ʟʘשʜʘʨʳ. 

3. ɹʘʩʪʘʧץʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʥʳ ʞʝשʽʣʜʝʪʫ װʰʽʥ ʙʝʣʛʽʣʽ 

ʙʽʨ ʞʝשʽʣʜʝʪʝʪʽʥ ɹʦʣʞʘʤʜʘʨ (ɹʦʣʞʘʤʜʘʨ) ʝʥʛʽʟʽʣʝʜʽ. 

 ʜʝʫʽʥשʪʝ ץʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ץʪʳץʩʳʟʳ שʘʞʝʪ ʙʦʣʩʘ, ʙʘʡʣʘʥʳʩʪʳפ .4
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ʘʣʫ װʰʽʥ ʘʣʳʥסʘʥ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʜʽ ʩʳʟʳשʳʟ. 

 

 
 

ʉʫʨʝʪ-1. ɼʠʥʘʤʠʢʘʣʳץ ʙʘʡʣʘʥʳʩ 

 

ɾʘʣʧʳ ʞʘסʜʘʡʜʘ ʪʠʽʩʪʽ ʽʨʛʝʣʽ ʟʘשʜʘʨ ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʘʥ ʞװʡʝʣʽʢ 

ʙʘʡʣʘʥʳʩ ʜʠʥʘʤʠʢʘʩʳʥʳש ʪʝשʜʝʫʽ ʩʳʟʳץʪʳ ʝʤʝʩ ʙʦʣʳʧ ʰʳסʘʜʳ. ɹʽʟ 

ʘʣסʘʥ ʩʽʣʪʝʤʝ ʪʝשʜʝʫʽ ʞʘʩʳʨʳʥ ʪװʨʜʝ ʞʘʟʳʣʘʜʳ ʜʝʣʽʢ: 
 

                                    (1) 

ɾװʡʝʥʽש ʪײʪʘʩʪʘʡ ʩʳʟʳץʪʳץ ʙʦʣʫʳ װʰʽʥ ʦʥʳש ʙʘʨʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳ 

ʩʳʟʳץʪʳץ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʉʦʥʜʳץʪʘʥ ʤʘשʳʟʜʳ ʧʨʦʮʝʜʫʨʘ ʜʠʥʘʤʠʢʘʣʳץ ʩʽʣʪʝʤʝʥʽ ʩʠʧʘʪʪʘʡʪʳʥ 

ʙʘʩʪʘʧץʳ ʩʳʟʳץʪʳ ʝʤʝʩ ʪʝשʜʝʫʜʽ ʩʳʟʳʧ ʪʘʩʪʘʫ ʧʨʦʮʝʜʫʨʘʩʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʉʽʣʪʝʤʝ ʪʝשʜʝʫʽʥʽש ʩʳʟʳʣʫʳ (1) ʨʝʪʪʝʫ ʧʨʦʮʝʩʽʥʜʝ ʙʘʨʣʳץ ʰʘʤʘʣʘʨ 

ᴇʟʜʝʨʽʥʽש ʙʘסʜʘʨʣʘʤʘʣʳץ ʤᴅʥʜʝʨʽʥʝʥ ʘʟ ʘʫʳʪץʳʧ ʢʝʪʝʪʽʥʜʽʛʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ, ᴅʡʪʧʝʩʝ ʞװʡʝ ᴇʟ ʬʫʥʢʮʠʷʣʘʨʳʥ ʦʨʳʥʜʘʤʘʡʜʳ ʞᴅʥʝ ʨʝʪʪʝʫ 

(ʥʝʤʝʩʝ ʙʘʩץʘʨʫ) ʞװʡʝʩʽ ʙʦʣʤʘʡʜʳ. 

ʂʝʟ ʢʝʣʛʝʥ ʘʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʙʽʨ-ʙʽʨʽʤʝʥ ʞᴅʥʝ ʙʘʩץʘʨʫ 

(ʨʝʪʪʝʫ) ʦʙʲʝʢʪʽʩʽʤʝʥ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʞʘʩʘʡʪʳʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ 

ɸʚʪʦʤʘʪʠʢʘʥʳש ʞʝʢʝʣʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʽʥʽש (ʩʝʟʽʤʪʘʣ, ʘʨʘʣʳץ ʞᴅʥʝ 

ʘʪץʘʨʫʰʳ) ʞʠʳʥʪʳסʳ ʪװʨʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ʅʳʩʘʥʥʳש ʤʘשʳʟʜʳ ʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʦʥʳש ʞʠʽʣʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨ ʢʽʨʽʩ ʧʝʥ ʰʳסʫʜʘסʳ ʧʝʨʠʦʜʪʳ 

ʩʠʛʥʘʣʜʘʨʜʳש ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʳ ʘʥʳץʪʘʡʜʳ. ʂᴇʙʽʥʝʩʝ 

ʦʣʘʨ ʙʽʨ ʘʨʥʘʣʳ ʥʳʩʘʥʜʘʨʜʳ ʩʠʧʘʪʪʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 
 

 

ϧʦʣʜʘʥʳʣϤʘʥ ϸʜʝʙʠʝʪʪʝʨ 

1. ʌ.ʅ.ɹʫʣʘʪʙʘʝʚ,ɹʘʡʣʘʥʳʩ ʞϮʡʝʣʝʨʽʥ ʤʦʜʝʣʴʜʝʫ ʞϸʥʝ Ϩϰʨʫ ʥʝʛʽʟʜʝʨʽ.ïϧʘʨʘϤʘʥʜʳ: ϧʘʨʄʊʋ, 

2016 ʞ. ï 66 ʙ. 

2. ɸ.ɼ.ʄʝʭʪʠʝʚ, ɹʘʡʣʘʥʳʩ ʞϮʡʝʣʝʨʽʥ Ϩϰʨʫ ʞϸʥʝ ʤʦʜʝʣʴʜʝʫ ʥʝʛʽʟʜʝʨʽ.ïϧʘʨʘϤʘʥʜʳ: ϧʘʨʄʊʋ, 

2014 ʞ. ï 62 ʙ. 

3. ʅ.ʀ.ɻʦʨʣʦʚ,ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳϨ ʞϮʡʝʣʝʨʜʝʛʽ Ϻʣʰʝʫ ϸʜʽʩʪʝʨʽ ʤʝʥ Ϩϰʨʘʣʜʘʨʳ.ïϧʘʨʘϤʘʥʜʳ: 

ϧʘʨʄʊʋ, 2015 ʞ.-78 ʙ. 

4. ɸ.ɼ.ʄʝʭʪʠʝʚ, ɸʥʪʝʥʥʘʣʳϨ-ʬʠʜʝʨʣʽ ϨϰʨʳʣϤʳʣʘʨ. -ϧʘʨʘϤʘʥʜʳ: ϧʘʨʄʊʋ, 2016. ï 6 
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ᴄʆɾ 530.145                    ʄʘסʟײʤʙʝʢ ɿ.ʊ. ïפʘʨʊʋ ʩʪʫʜʝʥʪʽ (ʕʕ-18-2 ʪʦʙʳ) 

 .ʳʪ. ʉʝʤʙʘʝʚʘ ɻ.ʅץʘ. ʦסʘʨʊʋ ʘפ ʳʣʳʤʠ ʞʝʪ. ïנ

 
ɻɽʆʄɽʊʈʀʗʃʓפ ʂᴆɿפɸʈɸʉ ᴄɼɯʉɯʅ ʂʃɸʉʉʀʂɸʃʓפ ʌʀɿʀʂɸɼɸ 

 ʆʃɼɸʅʋ (ʕʃɽʂʊʈʆɼʀʅɸʄʀʂɸ, (ɾʉʊ ɾᴄʅɽ ɸʉʊ)פ
 

ʊʝʦʨʠʷʣʳץ ʬʠʟʠʢʘ סʳʣʳʤʥʳש ʢװʨʜʝʣʽ ʩʘʣʘʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ  

ʪʘʙʳʣʘʜʳ. ʆʥʳש ʢװʨʜʝʣʽʣʽʛʽ, ʦʣ ʪʝʨʤʠʥʜʝʨʤʝʥ ץʦʩʘ ʪʽʨʰʽʣʽʢʪʽש ʞᴅʥʝ ץʘʟʽʨʛʽ 

 ʥʝʛʽʟʛʽ ʙʦʣʤʳʩʳʥ ʩʠʧʘʪʪʘʡʜʳ. ʆʣ שʳʣʳʤʠ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʜʘʤʫʳʥʳס

ʢᴇʧץʳʨʣʳ. ɹʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʦʥʳ ץʘʨʘʧ, ʪʘʣʜʘʫ װʰʽʥ  ʙʝʣʛʽʛʽ ʙʽʨ סʳʣʳʤʠ 

ʪʽʣʤʝʥ, ᴅʜʽʩ ʞᴅʥʝ ץʦʣʜʘʥʘʪʳʥ ʠʜʝʷʣʘʨ ʤʝʥ ײʩʪʘʥʳʤʜʘʨ ʙʦʣʫʳ ʢʝʨʝʢ, ʞᴅʥʝ ʜʝ 

ʦʥʳש ʣʦʛʠʢʘʣʳײץ ץʨʳʣʳʤʳʥʜʘ ʠʜʝʘʣʜʘʫ  ʞʦʣʳʤʝʥ ʘʣʳʥסʘʥ, ʞװʡʝʣʝʥʛʝʥ ʙʽʣʽʤ 

ʙʘʨ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʪʝʦʨʠʷʣʳץ ʬʠʟʠʢʘʥʳ ʦץʳʪʫʜʘ ʥʝʛʽʟʛʽ ʤʘשʳʟʜʳ  

ʤʘץʩʘʪ ʤʳʥʘʜʘʡ ʙʦʣʘʜʳ: ʙʝʣʛʽʣʽ ʙʽʨ ʥʳʩʘʥʜʳ ʪʘʙʫ, ʷסʥʠ ʙʘʩʪʘʧץʳ ʙʝʣʛʽʩʽʥ 

ʘʥʳץʪʘʫ, ʩʦʜʘʥ ʦʥʳ ʩʠʥʪʝʪʠʢʘʣʳײץ ץʨʘʩʪʳʨʫʣʘʨʜʳש  ʥʝʛʽʟʽ ʝʪʽʧ ʢʦʶ. 

ʊʝʦʨʠʷʣʳץ ʜʝשʛʝʡʜʝʛʽ ʬʠʟʠʢʘʣʳץ ʙʽʣʽʤʜʝʨ ʞװʡʝʩʽ ʪʝʦʨʠʷʣʘʨ ʤʝʥ ʥʝʛʽʟʛʽ 

ʠʜʝʷʣʘʨʜʘʥ, ʧʨʠʥʮʠʧʪʝʨ ʤʝʥ ʛʠʧʦʪʝʟʘʣʘʨʜʘʥ (ʞʦʨʘʤʘʣʜʘʨʜʘʥ) ʪװʟʽʣʝʜʽ. 

           ʊʝʦʨʠʷʣʳץ ʬʠʟʠʢʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʝשʜʝʫ ʪװʨʽʥʜʝ ᴇʨʥʝʢʪʝʣʛʝʥ, 

  ʘʩʠʝʪʪʝʨʽʥץ ʤᴅʥʽ ʤʝʥ שʙʳʣʳʩʪʘʨʜʳײץ ץʘʥ ʬʠʟʠʢʘʣʳסʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨץ

ʩʠʧʘʪʪʘʡʪʳʥ ʪʝʦʨʠʷʣʳץ ʟʘשʜʘʨʜʘʥ ʪײʨʘʜʳ. ᴄʨʜʘʡʳʤ ʬʠʟʠʢʘ ʤʘʪʝʤʘʪʠʢʘʤʝʥ 

 ʘ ʵʢʩʧʝʨʠʤʝʥʪʪʝʥ  ʞᴅʥʝסʟʽʣʽʩʩʽʟ ʙʘʡʣʘʥʳʩʪʘ, ʩʝʙʝʙʽ ʤʘʪʝʤʘʪʠʢʘ ʬʠʟʠʢʘװ

ʪʝʦʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ 

ʪᴅʫʝʣʜʽʣʽʢʪʽ ʜᴅʣ ʙʝʡʥʝʣʝʡʜʽ ʞᴅʥʝ ʞʘʣʧʳ ʪᴅʩʽʣʜʝʨʽʤʝʥ ײץʨʘʣʜʘʨʳʥ ʘʥʳץʪʘʧ  

ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʬʠʟʠʢʘʥʳ ʦץʳʪʫʜʳש ʤᴅʩʝʣʝʣʝʨʽ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ 

ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʜʘʡʳʥʜʳסʳʥʳש ʜʝשʛʝʡʽʤʝʥ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ. 

ʊʝʦʨʠʷʣʳץ ʬʠʟʠʢʘʥʳש ʙʘסʜʘʨʣʘʤʘʩʳ ʩʪʫʜʝʥʪʪʝʨʜʽש  ʙײʨʳʥסʳ 

ʙʽʣʽʤʜʝʨʽʥ ʝʩʢʝʨʝʪʽʥʜʝʡ ʝʪʽʧ ײץʨʳʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʧʧʘʨʘʪʪʳ 

ʞʝʪʢʽʣʽʢʩʽʟ ץʦʣʜʘʥʫ ʬʠʟʠʢʘʥʳש ʙʘʨʣʳץ ʢʫʨʩʳʥ ʦץʳʧ װʡʨʝʥʫʜʝ ץʠʳʥʜʳץ 

ʪʫסʳʟʘʜʳ. ʆʩʳ ʤʘץʩʘʪʪʘ  ʤʳʩʘʣʳ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʘʥʳץʪʘʫ װʰʽʥ ʛʝʦʤʝʪʨʠʷʣʳץ ʩʳʟʙʘʣʘʨ ʤʝʥ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʦʡʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʝʦʨʠʷʣʳץ ʬʠʟʠʢʘ 

ʩʘʙʘסʳ ʦʥʳש ʙʘʨʣʳץ ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʳʥʘ ʞʝʪʫʜʽ 

ʢᴇʟʜʝʡʪʽʥ, ʙʝʣʩʝʥʜʽ ʦʡʣʘʡʪʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʛʝ ʠʝ, ʞʘʥ-ʞʘץʪʳ 

ʜʘʤʳסʘʥ ʞʝʢʝ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫʜʳש ʞװʡʝʩʽ ʨʝʪʽʥʜʝ 

 ʨʣʽװʨʳʣʳʤʳ ᴅʨʪײץ שᴇʟʜʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ שʨʘʤʜʘʨʳʥʳײץ ʡʝװʘʨʘʩʪʳʨʳʣʘʜʳ. ɾץ

ʘʚʪʦʨʣʘʨʤʝʥ ʪװʨʣʽʰʝ ʞʦʣʤʝʥ  ʘʥʳץʪʘʣʳʥʘʜʳ. [1] 

ɾʘשʘ ʪʝʦʨʠʷ ʤʘʪʝʨʠʷ ץʦʟסʘʣʳʩʳʥ ʞᴅʥʝ ʩʦʣ ץʦʟסʘʣʳʩץʘ ץʘʪʳʩʪʳ 

ʬʠʟʠʢʘʥʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳ ð ʢʝשʽʩʪʽʢ ʧʝʥ ʫʘץʳʪ ʞᴇʥʽʥʜʝʛʽ ʪװʩʽʥʽʢʪʝʨʜʽ 

ʞʘשʘ ʙʝʣʝʩʢʝ ʢᴇʪʝʨʽʧ, ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽ ʞᴇʥʽʥʜʝʛʽ סʘʩʳʨʣʘʨ ʙʦʡʳ 

 ʪʝʦʨʠʷʩʳ ץʘʨʘʩʪʳ ʥʝʛʽʟʽʥʝʥ ᴇʟʛʝʨʪʪʽ. ʉʘʣʳʩʪʳʨʤʘʣʳʣʳץʘʥ ʢᴇʟץʘʣʳʧʪʘʩץ

 ,ץʘʥ ʞʦסʘʨסʛʝʣʜʝʡ ʪʝʨʽʩʢʝ ʰʳװʜʘʨʳʥ ʪשʘʥ ʬʠʟʠʢʘ ʟʘץʘʣʳʧʪʘʩץ ʘʩrʨʣʘʨ ʙʦʡʳס

  ץʪʘʧ ʙʝʨʜʽ. ʉʘʣʳʩʪʳʨʤʘʣʳʣʳץʦʣʜʘʥʳʣʫ ʰʝʢʘʨʘʩʳʥ ʘʥʳץ שʘʡʪʘ ʦʥʳץ

ʪʝʦʨʠʷʩʳʥʳש ʙʘʩʪʘʤʘʩʳ ʩʘʣʳʩʪʳʨʤʘʣʳʣʳץ  ʧʨʠʥʮʠʧʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʆʩʳʜʘʥ 
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ʩʘʣʳʩʪʳʨʤʘʣʳʣʳץ  ʧʨʠʥʮʠʧʽ ʦʧʪʠʢʘ ʤʝʥ ʬʠʟʠʢʘסʘ  ʞᴅʥʝ ʬʠʟʠʢʘʥʳש ʙʘʩץʘ 

ʩʘʣʘʣʘʨʳʥʘ ץʘʪʳʩʪʳ ʝʢʝʥʜʽʛʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ.  

ʉʘʣʳʩʪʳʨʤʘʣʳʣʳץ  ʧʨʠʥʮʠʧʽ ᴇʟʽʥʽש ʤᴅʥʽʥ ʢʝשʝʡʪʽʧ, ʤʳʥʘʜʘʡ 

ʘʥʳץʪʘʤʘסʘ ʠʝ ʙʦʣʜʳ: ʦץʰʘʫʣʘʥסʘʥ ʤʘʪʝʨʠʘʣʜʳץ ʞװʡʝʜʝ ʢʝʟ-ʢʝʣʛʝʥ ʧʨʦʮʝʩʩ 

ʙʽʨʜʝʡ ʞװʨʝʜʽ, ʞᴅʥʝ ʦʣ ʞװʡʝ ʙʽʨ ץʘʣʳʧʪʳ ʪװʟʫ ʩʳʟʳץʪʳ ץʦʟסʘʣʳʩ ʞʘסʜʘʡʳʥʜʘ 

ʙʦʣʫʳ ʢʝʨʝʢ. ɹʽʨ ʠʥʝʨʪʪʽ ʞװʡʝʜʝʥ ʢʝʣʝʩʽʛʝ ʘʫʳʩʫ ʃʦʨʝʥʮʪʽש ʪװʨʣʝʥʜʽʨʫʽ 

ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɹʽʨʘץ ʞʘʨʳץ ʞʳʣʜʘʤʜʳסʳʥʳש ʪײʨʘץʪʳʣʳסʳ 

ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ץʘʡʪʘʜʘʥ ʞʘשʘ ʪװʩʽʥʽʢʪʝʨʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʤᴅʩʝʣʝʨʛʝ ᴅʢʝʣʽʧ 

ʪʽʨʝʜʽ. 1904 ʞʳʣʳ ʍ.ʃʦʨʝʥʮ ץʦʟסʘʣʳʩʪʘסʳ ʜʝʥʝʥʽײ שʟʳʥʜʳסʳ, ᴇʟʽʥʽץ שʦʟסʘʣʳʩ 

ʙʘסʳʪʳ ʙʦʡʳʥʰʘ, ץʳʩץʘʨʘʪʳʥʜʳסʳʥ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʞװʡʝʣʝʨʜʝ ʙʘʡץʘʣʘʪʳʥ 

ʫʘץʳʪ ʘʨʘʣʳץʪʘʨʳ ᴇʣʰʝʥʝʪʽʥʽʥ ʘʡʪʪʳ. ɹʽʨʘץ, ʢʝʣʝʩʽ ʞʳʣʳ ɸ.ʕʡʥʰʪʝʡʥ 

ʃʦʨʝʥʮ ʪװʨʣʝʥʜʽʨʫʽʥʜʝʛʽ ʙʘʡץʘʣʘʪʳʥ ʫʘץʳʪʪʳ ʥʘץʪʳ ʫʘץʳʪ ʨʝʪʽʥʜʝ 

 ʳʪץʽʩʪʽʢ-ʫʘשʪʝʦʨʠʷʩʳʥʜʘ ʢʝ ץʘʨʘʩʪʳʨʜʳ.[2] ɾʘʣʧʳ ʩʘʣʳʩʪʳʨʤʘʣʳʣʳץ

 ʪʘʨʳץʘ ʞʘשʞʘ שʘʪʳʥʘʩʳʥʳץ ʧʨʦʮʝʩʪʝʨʛʝ ץʤʘʪʝʨʠʷʣʜʳ שʘʪʳʥʘʩʪʘʨʳʥʳץ

ʘʰʳʣʜʳ.  

ɾʘʣʧʳ ʩʘʣʳʩʪʳʨʤʘʣʳʣʳץ ʪʝʦʨʠʷ ʠʥʝʨʮʠʷʣʳץ ʞᴅʥʝ ʛʨʘʚʠʪʘʮʠʷʣʳץ 

ʤʘʩʩʘʣʘʨʜʳש ʵʢʚʠʚʘʣʝʥʪʪʽʢ ʧʨʠʥʮʠʧʽʥʝʥ ʰʳסʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, 

ʤʘʩʩʘʣʘʨʜʳש ʵʢʚʠʚʘʣʝʥʪʪʽʢ ʧʨʠʥʮʠʧʽʥʽש ʥʝʛʽʟʽʥʜʝ ʩʘʣʳʩʪʳʨʤʘʣʳʣʳץ 

ʧʨʠʥʮʠʧʽ ץʘʣʳʧʪʘʩʪʳ, ʦʣ ʞʘʣʧʳ ʩʘʣʳʩʪʳʨʤʘʣʳʣʳץ ʪʝʦʨʠʷʜʘ ʪʘʙʠסʘʪ 

ʟʘשʜʘʨʳʥʳש ʠʥʚʘʨʠʘʪʪʳʣʳסʳʥ ʙʝʢʽʪʪʽ. ʉʘʣʳʩʪʳʨʤʘʣʳʣʳץ ʪʝʦʨʠʷ ʢʝשʽʩʪʽʢʪʽש 

ʘʫʳʨʣʳץ ʢװʰʽʥʽש ᴅʩʝʨʽʥʝ ʤʘʡʳʩʘʪʳʥʜʳסʳʥ ʞᴅʥʝ ʫʘץʳʪ ʙʘʨʳʩʳʥʳש ʢװʰʪʽ 

ʛʨʘʚʠʪʘʮʠʷʣʳץ ᴇʨʽʩʪʝʨʜʝ ʙʘʷʫʣʘʡʪʳʥʳʥ ʘʥʳץʪʘʜʳ. ɾʘʣʧʳ ʩʘʣʳʩʪʳʨʤʘʣʳץ 

ʪʝʦʨʠʷʥʳש ʬʘʥʪʘʩʪʠʢʘʣʳץ ʙʦʣʞʘʤʘʣʜʘʨʳʥʳש ʙʽʨʽ ï ᴇʪʝ ʢװʰʪʽ ʪʘʨʪʳʣʳʩ 

ᴇʨʽʩʽʥʜʝ ʫʘץʳʪʪʳש ʪʦʣʳץ ʪʦץʪʘʡʪʳʥʜʳסʳ ʪʫʨʘʣʳ. ʊʘʨʪʳʣʳʩ ʢװʰʽ ʘʨʪץʘʥ 

ʩʘʡʳʥ ʫʘץʳʪʪʳש ʙʘʷʫʣʘʫʳ ʜʘ ʢװʰʝʡʝ ʪװʩʝʜʽ. ʋʘץʳʪʪʳש ʙʘʷʫʣʘʫʳ ʞʘʨʳץʪʳש 

ʛʨʘʚʠʪʘʮʠʷʣʳץ ץʳʟʳʣ  ʩʧʝʢʪʨʽʥʽש ʳסʳʩʫʳ ʘʨץʳʣʳ ʙʘʡץʘʣʘʜʳ ʜʘ, ʪʦʣץʳʥʜʳʨ 

 ʳʥץʜʘʡʜʘ ʪʦʣסʞʠʽʣʽʛʽ  ʘʟʘʷ ʙʝʨʝʜʽ. ɹʝʣʛʽʣʽ ʙʽʨ ʞʘ שʘʥ ʩʘʡʳʥ ʦʥʳץʳ ʘʨʪסʟʳʥʜʳײ

 ʤʪʳʣʘʜʳ. [3] ʆʩʳʜʘʥ ʞʘʣʧʳײ ʳ ʰʝʢʩʽʟʜʽʢʢʝ, ʘʣ ʞʠʽʣʽʛʽ ʥᴇʣʛʝסʟʳʥʜʳײ

ʩʘʣʳʩʪʳʨʤʘʣʳʣʳץ  ʪʝʦʨʠʷ ï ʢʝשʽʩʪʽʢ, ʫʘץʳʪ ʞᴅʥʝ ʪʘʨʪʳʣʳʩ ץʘʩʠʝʪʪʝʨʽʥ 

ʙʽʨʽʢʪʽʨʝʪʽʥ ʬʠʟʠʢʘʣʳץ ʪʝʦʨʠʷ ʪײʨסʳʩʳʥʘʥ ץʘʣʘʥʘʜʳ. ɹײʣ סײʳʤ ײʟʳʥʜʳץʪʳש 

ʬʠʟʠʢʘʣʳץ ʤᴅʥʜʝʛʽ ʩʠʧʘʪʪʘʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʝשʽʩʪʽʢ ʧʝʥ ʫʘץʳʪ 

ʢʦʥʪʠʥʫʫʤʥʳװ שʣʛʽʩʽ.  
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ᴄʆɾ  504.06                            ʄʘʞʽʣʽʩ ɾ.ʅ. ïפʘʨʊʋ ʩʪʫʜʝʥʪʽ(ʛʨ. ʄɼ-21-1) 

  .ʳʣʳʤʠ ʞʝʪʝʢʰʽ ïʂʘʩʳʤʦʚʘ ʃ.ɾנ

 

 ɼɽʋ ï ɿɸʄɸʅ ʊɸʃɸɹʓרʊɸʈɼʓ ᴆפɸʃɼʓפ ɸʊʊʓפ

      çפʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʜʘʤʫ ï ʝʣʽʤʽʟ װʰʽʥ ʘʣʜʳסשʳ 

ʢʝʟʝʢʪʝ ʪײʨסʘʥ ʤᴅʩʝʣʝ. ɹװʢʽʣ ᴇʨʢʝʥʠʝʪʪʽ ᴅʣʝʤ ʞײʨʪʰʳʣʳסʳ ʦʩʳ ʤᴅʩʝʣʝʤʝʥ 

ʘʡʥʘʣʳʩʫʜʘ. ɽʣ ʽʰʽʥʜʝʛʽ ʵʢʦʣʦʛʠʷʣʳץ ʪʫʨʠʟʤ ʤᴅʜʝʥʠʝʪʽʥ ʙʝʣʩʝʥʝ ʜʘʤʳʪʫ ï 

ʤʘשʳʟʜʳ ʤʽʥʜʝʪʽʤʽʟè, - ʜʝʡʜʽ פʘʩʳʤ-ɾʦʤʘʨʪ ʊʦץʘʝʚ. 

 

   ʊʘʙʠסʘʪ ï ʘʜʘʤ ᴇʤʽʨʽʥʽש ʘʡʳʨʳʣʤʘʩ ʙʽʨ ʙᴇʣʰʝʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʟʽʥʽש 

ʤʝʢʝʥʜʝʛʝʥ ʦʨʥʳ ʤʝʥ ʦʥʜʘסʳ ʭʘʣ-ʘʭʫʘʣסʘ ʘʜʘʤ ʪʽʢʝʣʝʡ ʞʘʫʘʧʪʳ. ɾʳʣʜʘʥ 

ʞʳʣסʘ ʘʜʘʤʟʘʪ ʧʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʘʨʘ ץʘʪʳʥʘʩʳ ʘʡץʳʥʜʘʣʫʜʘ. ʉʦʥʳש 

ʽʰʽʥʜʝ ʵʢʦʣʦʛʠʷ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʞʝʢʝ ʪʦץʪʘʣʫʜʳ ײʡסʘʨʜʳʤ. 

 ʧʨʦʙʣʝʤʘʣʘʨʜʳ ץʘʥ ʵʢʦʣʦʛʠʷʣʳסʜʘ ᴇʟʝʢʪʽ ʤᴅʝʣʝʛʝ ʘʡʥʘʣʳʧ ʦʪʳʨשʘʟʽʨʛʽ ʪʘפ   

ʰʝʰʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʽʩ-ʰʘʨʘʣʘʨ ʞʦʩʧʘʨʣʘʥʳʧ, ʩʦʥʳש ʽʰʽʥʜʝ ץʦץʳʩ ʤᴅʩʝʣʝʩʽʥ 

ʰʝʰʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ʞʘʪʳʨ. 

 שʘʧʘʪ, ʫʣʳ ʭʠʤʠʢʘʪʪʘʨʜʳ ץʟʠʷʥʳ ï ʵʢʦʣʦʛʠʷʣʳ שʪʘʨʳʥʳץʘʣʜʳץ ʳʩץʦפ   

ʙᴇʣʽʥʫʽ, ʙʘʢʪʝʨʠʷʣʘʨ ʤʝʥ ʚʠʨʫʩʪʘʨʜʳש ʪʘʨʘʣʫ ץʘʨץʳʥʜʳʣʳסʳ, ʞʝʨ ʘʩʪʳ ʩʫʳ, 

ʘʫʘʥʳש ʣʘʩʪʘʥʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. 

   ɹʝʡʨʝʩʤʠ ʜʝʨʝʢ ʢᴇʟʜʝʨʽʥʽש ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥʜʘ 43 ʤʣʨʜ. ʪʦʥʥʘ 

ᴇʥʜʽʨʽʩʪʽʢ ʞᴅʥʝ ʪײʨʤʳʩʪʳץ ץʘʣʜʳץʪʘʨ ʞʠʥʘץʪʘʣסʘʥ. ʆʥʳש ʪʝʢ 5-10% סʘʥʘ 

ᴇשʜʝʣʝʜʽ. ʈʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʪװʢʧʽʨ-ʪװʢʧʽʨʽʥʜʝ ץʦץʳʩ ʧʦʣʠʛʦʥʜʘʨʳʥ 

ʩʘʣʳʥʳʧ, ʵʢʦʣʦʛʠʷʣʳץ ʢʝʤʰʽʣʽʢʪʝʨ ʦʨʳʥ ʘʣʫʜʘ.  

   2012 ʞʳʣʜʳש ʤʘʫʩʳʤʳʥʜʘ ʈʀʆ+20 ʩʘʤʤʠʪʽʥʝʥ ʢʝʡʽʥ çʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘè 

ʪʝʨʤʠʥʽ ץʦʣʜʘʥʘ ʙʘʩʪʘʜʳ. çɾʘʩʳʣ ʵʢʦʥʦʤʠʢʘè ʜʝʛʝʥʽʤʽʟ ï ʪʘʙʠסʠ ץʦʨʣʘʨʜʳ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ, ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʳʥʘʥ ʪʘʟʘ ᴇʥʽʤʜʝʨ ʰʳסʘʨʳʧ, ʨʝʩʫʨʩʪʘʨʜʳ 

ʪʠʽʤʜʽ ʪײʪʳʥʫ ʞʦʣʳʥʘ ʞʦʣ ʘʰʫ ʜʝʧ ʘʡʪʘ ʘʣʘʤʳʥ. ɹײʣ ʩʘʷʩʘʪ ʙʦʡʳʥʰʘ 2030 

ʞʳʣסʘ ʜʝʡʽʥ 14% ʢᴇʨʩʝʪʢʽʰʪʽ 40% ʜʝʡʽʥ ʢᴇʪʝʨʫ ʢᴇʟʜʝʣʛʝʥ. ʆʩʳ ʞʦʙʘ ʙʦʡʳʥʰʘ 

ʝʣʽʤʽʟʜʽש ʧʦʣʠʛʦʥʜʘʨʳʥʘ ʪᴇʛʽʣʛʝʥ ץʦץʳʩ ʵʥʝʨʛʠʷ ʢᴇʟʽʥʝ ʘʡʥʘʣʘʜʳ. פʘʤʪʳʣʫ 

ʢʝʨʝʢ ʙʘסʳʪʪʘʨ: ʵʥʝʨʛʠʷ ʢᴇʟʽʥ ʧʘʡʜʘʣʘʥʫʜʘ ʦʥʳ װʥʝʤʜʝʫ ʞᴅʥʝ ʵʥʝʨʛʠʷʥʳʳ 

ʪʠʽʤʜʽ ʪײʪʳʥʫʜʳ ʘʨʪʪʳʨʫ, ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʜʘʤʳʪʫ, ᴅʨʪװʨʣʽ ᴇʥʜʽʨʽʩʪʝʥ 

       .ʪʳ ʞʦʶץʘʣʜʳץ ʘʥסʘʣץ ʦʨʜʘʣʘʥʳʧ, ʞʠʥʘʣʳʧץ

   ʆʩʳ ʙʘסʳʪ ʙʦʡʳʥʰʘ ץʘʣʜʳץʪʘʨʜʳ ץʘʡʪʘ ᴇשʜʝʫ ʟʘʫʳʪʪʘʨʳʥʘ װʣʢʝʥ ʤᴅʥ 

ʙʝʨʽʣʫʜʝ. ʐʝʪ ʝʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝʣʽʤʽʟʜʝ ʙײʣ ʤᴅʩʝʣʝ ʙʽʨʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ. 

 ʜʝʫשʘʡʪʘ ᴇץ ʨʢʠʷ ʝʣʜʝʨʽʥʜʝװʐ, ɽʫʨʦʧʘ ʝʣʜʝʨʽ, ɾʘʧʦʥʠʷ, ʪʽʧʪʽ ʊפʳʪʘʡ, ɸפ

ʙʘסʳʪʳʥ װʣʢʝʥ ʪʘʙʳʩ ʢᴇʟʽʥʝ ʘʡʥʘʣʜʳʨסʘʥ. פʦץʳʩʪʳ ʞʘסʫ ʘʨץʳʣʳ ʵʥʝʨʛʠʷ 

  .ʜʝʣʝʜʽשʘʡʪʘ ᴇץ ʳʩץʦץ ʫʘʪʳʥ ʘʣʘʜʳ. ʄʳʩʘʣʳ,  ʐʚʝʮʘʨʠʷʜʘ 99%ץ

 ,ʳ, ʘʫʘסʪʘʟʘʣʳ שʘ ʟʘʫʳʪʪʘʨʜʳ ʩʘʣʫ ʪʠʽʤʜʽʣʽʛʽ: ʵʢʦʣʦʛʠʷʥʳשʩʪʘʥʜʘ ʞʘץʘʟʘפ   

ʩʫ, ʪʦʧʳʨʘץ ʘʨץʳʣʳ ʪʘʨʘʣʘʪʳʥ ʘʫʨʫʣʘʨʜʳש ʞʦʡʳʣʫʳ, ʙʠʟʥʝʩ ʢᴇʟʽʥʝ 

ʘʡʥʘʣʜʳʨʫʜʳש ʙʽʨʜʝʥ ʙʽʨ ʞʦʣʳ, ץʘʡʪʘ ʞʘשʘ ᴇʥʽʤʜʝʨʜʽ ʰʳסʳʥʩʳʟ ʘʣʫ ʤʝʥ 

ʞʝʨʜʽש ʧʦʣʠʛʦʥʜʘʨʜʘʥ ʢʝשʝʶʽ ʞᴅʥʝ ʝש ʙʘʩʪʳʩʳ ʞײʤʳʩʧʝʥ ץʘʤʪʫ. ɸʣʤʘʪʳ 

 ,ʘʣʘʩʳ ʙʦʡʳʥʰʘ 2017 ʞʳʣʜʘ ʘʡʳʥʘ 200-250 ʢʝʣʽ ʰʠʢʽʟʘʪ ʞʠʥʘʣʘʪʳʥ ʙʦʣʩʘץ

 .ʨʳʧʪʘʣʘʜʳײʜʝʫʛʝ ʞʘʨʘʤʜʳ ʧʣʘʩʪʠʢʪʘʨ ʩשʘʡʪʘ ᴇץ ץʘ ʞʫʳסʜʘ 1 ʪʦʥʥʘשʘʟʽʨʛʽ ʪʘץ
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ɿʘʫʳʪʪʘʨʜʳש ʙʽʨʥʝʰʝʫʽ ץʘʟʘץ-ʛʝʨʤʘʥ ʢᴅʩʽʧʦʨʥʳ ECONEP-ʪʽץ שʦʣʜʘʫʳʤʝʥ 

ʰʝʪʝʣʜʽʢ ʠʥʚʝʩʪʦʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. çWaste to Energyè  ʤʝʭʘʥʠʟʽʤʽʥ 

ʝשʛʽʟʫ ʘʨץʳʣʳ ץʘʣʜʳץʪʘʨ ʢᴇʣʝʤʽʥ 2025 ʞʳʣסʘ ʜʝʡʽʥ 30% ץʳʩץʘʨʪʫסʘ ʞᴅʥʝ 180 

ʤʣʨʜ ʪʝשʛʝʛʝ ʜʝʡʽʥ ʠʥʚʝʩʪʠʮʠʷ ʪʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʜʳ. 

 ʳʩ ᴇʥʜʽʨʫ ʟʘʫʳʪʪʘʨʳʥ ʽʩʢʝץʦץ :ʘʥ ʽʩ-ʰʘʨʘʣʘʨסʦʣʜʘʥʳʣץ ʩʪʘʥʜʘץʘʟʘפ   

 ʘסʦʣץ ʨʳʧʪʘʧ ʞʠʥʘʫײʳʩʪʳ ʩץʦץ ʩʪʘʥʜʘץʘʟʘפ ʦʩʳʣʜʳ, 2017 ʞʳʣʜʘʥ ʙʘʩʪʘʧץ

ʘʣʳʥʳʧ, 2019 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ץʘʡʪʘ ᴇʥʜʽʨʫʛʝ ʩײʨʳʧʪʘʣʤʘסʘʥ ץʦץʳʩʪʳ ʢᴇʤʫʛʝ 

ʪʳʡʳʤ ʩʘʣʳʥʜʳ, 2013 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʭʘʣʳץʪʘʥ ײץʨʘʤʳʥʜʘ ʩʳʥʘʧ ʙʘʨ ɻ ʥʝʨʛʠʷ 

 ץʘ ʞʫʳסʪʘʥ ʝʢʽ ʤʠʣʣʠʦʥץʥʝʤʜʝʛʽʰ ʰʘʤʜʘʨʜʳ ʞʠʥʘʫ ʙʘʩʪʘʣʜʳ (ʭʘʣʳװ

 ʘ ʘʩʳʨʳʣʜʳ), ʘʨʥʘʡʳ ʢʦʥʪʝʡʥʝʨסʨʘʤʳʥʜʘ ʩʳʥʘʧ ʙʘʨ ʰʘʤ ʞʠʥʘʣʳʧ, ʧʘʡʜʘײץ

ʦʨʥʘʪʳʣʜʳ , 150 ʞʘשʘ ʢʦʥʪʝʡʥʝʨ ʘʣʘשʳ ʩʘʣʳʥʜʳ, 294 ʢʦʥʪʝʡʥʝʨ ʘʣʘשʳʥ ץʘʡʪʘ 

ʞᴇʥʜʝʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. פʊפ ʞʠʥʘʫסʘ ʘʨʥʘʣסʘʥ ʢʦʥʪʝʡʥʝʨʣʝʨ (ʢװʣ 

ʞʠʥʘʫסʘ ʘʨʥʘʣסʘʥ 1226) ʩʘʪʳʧ ʘʣʳʥʜʳ. 

   ϧʘʟʘϨʩʪʘʥʜʘϤʳ ϨʦϨʳʩ ϨʘʣʜʳϨʪʘʨʳʥ Ϩʘʡʪʘ ϺϬʜʝʫ ʙʘϤʳʪʪʘʨʳ: 

-ʤʝʪʘʣʣ (פʘʨסʘʥʜʳ, ʊװʨʢʽʩʪʘʥ ʦʙʣ.) 

-ʧʣʘʩʪʤʘʩʩʘ (ɸץʤʦʣʘ, ɸץʪᴇʙʝ, ʊװʨʢʽʩʪʘʥ, פʘʨʘסʘʥʜʳ, פʦʩʪʘʥʘʡ ʦʙʣ.) 

-ʝʩʢʽ ʘʚʪʦʢᴇʣʽʢʪʝʨ (פʘʨʘסʘʥʜʳ ʦʙʣ.), ץʘסʘʟ (ɸʣʤʘʪʳ, פʦʩʪʘʥʘʡ ʦʙʣ.) 

-ʨʝʟʠʥʘ (פʳʟʳʣʦʨʜʘ, ʊװʨʢʽʩʪʘʥ, ɸץʤʦʣʘ, פʦʩʪʘʡ ʦʙʣ.) 

-ʧʣʘʩʪʠʢ (ɸʣʤʘʪʳ ʦʙʣ.), ʨʘʜʠʦʘʢʪʠʚʪʽ ץʘʣʜʳץʪʘʨ (ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣ.) 

-ʰʳʥʳ, ʤײʥʘʡ, ʩʳʥʘʧ (פʘʨʘסʘʥʜʳ, ɸʣʤʘʪʳ, ɸʪʳʨʘʫ, ʄʘסשʳʩʪʘʫ ʦʙʣ.) 

   ʉʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ץʘʟʽʨʛʽ ʢװʥʽ 

ɽʣʙʘʩʳʥʳש çʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘè ʩʘʷʩʘʪʳ 

 - ʩʪʘʥץʘʟʘפʟʝʛʝ ʘʩʳʨʳʣʳʧ, çװʳʥʜʳ ʞץʘʨץ

2050è ʩʪʨʘʪʝʛʠʷʩʳʥʘ ʥʳץ ץʘʜʘʤʜʘʨ 

ʞʘʩʘʣʫʜʘ. פʘʟʘץʩʪʘʥ  ʙʦʡʳʥʰʘ 116 ʟʘʫʳʪ 

ʘʰʳʣʳʧ, ʵʥʝʨʛʠʷ ʘʣʫʜʳש ʪʠʽʤʜʽ ʞʦʣʳ ʽʩʢʝ 

 ʳʥʜʳץʘʨץ ʪʘץʳ 30 ʞʳʣʜʳסʦʩʳʣʜʳ. ɸʣʜʘץ

ʜʘʤʫ ʩʘʪʳʩʳʥʜʘסʳ ʞʝʣ ʵʥʝʨʛʠʷʩʳ, ʢװʥ 

ʵʥʝʨʛʠʷʩʳ, ʙʠʦ-ʞʘʥʘʨʤʘʡ ʩʠʷץʪʳ ʞʘשʘʨʪʳʣסʘʥ ʵʥʝʨʛʠʷ ʢᴇʟʽʥʝ ץʘʪʪʳ 

 ʘʩʳʥʜʘץʣʝʩʪʝʨʽ ʘʨװ ʘ ʠʜʝʷʣʘʨʳ ʤʝʥשʞʘ שʜʝʫ ʩʘʣʘʩʳ ʞʘʩʪʘʨʜʳשʪʘʨʜʳ ᴇץʘʣʜʳץ

ʙʠʽʢ ʙʝʣʝʩʪʝʨʛʝ ʞʝʪʝʪʽʥʽʥʝ ʩʝʥʽʤʜʽʤʽʥ. çפʘʣʘʫʳʥ ʪʘʧʩʘ, ץʘʨ ʞʘʥʘʨè ʜʝʤʝʢʰʽ, 

ʝʣʽʤʽʟʛʝ ץʘʪʪʳ ץʘʣʜʳץʪʘʨʜʳ ᴇשʜʝʫʜʝʥ ʢʽʨʽʩ ʘʣʳʧ ʢʝʣʝʪʽʥ, ʜʘʤʳסʘʥ 30 ʝʣʜʽש 

 !ץʞʘʩʪʘʨ ʙʽʟ ʙʦʣʘʡʳ ץʘ ʞʦʣ ʘʰʘʨ ʙʦʣʘʰʘסʙʘʩʪʘʤʘʣʘʨ שʘʪʘʨʳʥʘ  ʝʥʫʜʝ ʪʳץ

 
ϧʦʣʜʘʥʳʣϤʘʥ ϸʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ 

1. çɾʘʣʧʳ ʵʢʦʣʦʛʠʷ: ʦϨʫ Ϩϰʨʘʣʳè, ʉʘʪʦʚʘ ϧ.ʄ ɸʩʪʘʥʘ, 2009ʞ 

2. çϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳϬ ʵʢʦʣʦʛʠʷʣʳϨ ʧʨʦʙʣʝʤʘʣʘʨʳ: ʦϨʫ Ϩϰʨʘʣʳè, ʉʘʜʳʢʦʚʘ ɼ.Ϸ ɸʣʤʘʪʳ, 

2010ʞ 

3. infotimes.kz,  turkistan.kz, inbusiness.kz, alashainasy.kz ʧʦʨʪʘʣʜʘʨʳ  
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ʋɼʂ 622.878                                  ʄʝʡʨʭʘʥ ɹ.ʄ.-ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ɹɾɼ-20-2) 

ʅʘʫʯ. ʨʫʢ.- ʘʩʩʠʩʪʝʥʪ.ɸʨʢʘʙʘʝʚ ʋ.ɹ. 
 

ᴆʅɼɯʈɯʉʊɯʂ ʐʋ ɽרɹɽʂ פɸʋɯʇʉɯɿɼɯɻɯ ʂɽʇɯʃɯ 
 

ɾᴅʡʨʝʤ ʢʝʥ-ʙʘʡʳʪʫ ʢʦʤʙʠʥʘʪʳʥʳש ʙʘʡʳʪʫ ʬʘʙʨʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ 

ʢᴅʩʽʧʪʝʛʽ ʞײʤʳʩʰʳʣʘʨʳʥʳש ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥʜʘסʳ ᴇʥʜʽʨʽʩʪʽʢ ʰʫʜʳש 

ʜʝשʛʝʡʽ ʟʝʨʪʪʝʣʽʧ, ʩʧʝʢʪʨʘʣʴʜʽ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʧ 

ʦʪʳʨסʘʥʜʘʡ, ʙʘʡʳʪʫ ʬʘʙʨʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ ᴇʥʜʽʨʽʩʪʽʢ ʫʯʘʩʢʝʣʝʨʽʥʜʝʛʽ 

ʘʥʳץʪʘʣסʘʥ ʰʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ. ɾײʤʳʩ ʦʨʳʥʜʘʨʳʥ ʘʪʪʝʩʪʘʪʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʙʦʡʳʥʰʘ ʙʘʡʳʪʫ ʬʘʙʨʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ ᴇʥʜʽʨʽʩʪʽʢ ʫʯʘʩʢʝʣʝʨʽ ï ʙʫʥʢʝʨ ʘʣʘשʳ, 

 ʤʳʩ ʦʨʳʥʜʘʨʳʥʜʘ ʦʨʪʘʰʘײʳ ʞשʳ ʞᴅʥʝ ʝʣʝʢ ʘʣʘשʳ, ʢʦʥʚʝʡʝʨ ʘʣʘשʪʘʫ ʘʣʘץʥʪʘײ

ʘʫʳʩʳʤʜʳץ ʰʫ ʜʝשʛʝʡʣʝʨʽ ʟʝʨʜʝʣʝʥʛʝʥ. ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʪʘʣʜʘʫ 

ʞװʨʛʽʟʛʝʥʜʝ ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥʳש ʙʘʩʳʤ ʙᴇʣʽʛʽʥʜʝ ʰʫ ʜʝשʛʝʡʽ ʰʝʢʪʝʣʛʝʥ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʰʘʤʘʣʘʨʜʘ ʘʨʪʳץ ʜʝשʛʝʡʜʝ ʘʥʳץʪʘʣʘʜʳ. 8 ʩʫʨʝʪ ʤᴅʣʽʤʝʪʪʝʨʽʥʝ 

ʪʘʣʜʘʫ ʞװʨʛʽʟʩʝʢ, ʙʘʡʳʪʫ ʬʘʙʨʠʢʘʩʳʥʳש ʙʫʥʢʝʨ ʘʣʘשʳʥʜʘסʳ ʰʫ ʜʝשʛʝʡʽ ï 87-

89 ʜɹɸ ײץʨʘʡʜʳ, ʬʘʙʨʠʢʘʥʳײ שʥʪʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘסʳ ʫʘʪʫ ʘʣʘשʜʘʨʳʥʜʘ, 

ʫʘʪʫ ץʦʥʜʳʨסʳʣʘʨʳ ʪײʩʳʥʜʘ 105-107 ʜɹɸ ʜʝשʛʝʡʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. 

ʊʘʩʳʤʘʣʜʘʫ ʦʧʝʨʘʮʠʷʣʘʨʳ ʘʪץʘʨʳʣʘʪʳʥ ʙʘʡʳʪʫ ʬʘʙʨʠʢʘʩʳʥʳש ʢʦʥʚʝʡʝʨ 

ʘʣʘשʳʥʘ, ʢʦʥʚʝʡʝʨ ʪʘʩʧʘʩʳʥʳש ʪײʩʳʥʜʘ ʘʥʳץʪʘʣʘʪʳʥ ʰʫ ʜʝשʛʝʡʽ 91-93 ʜɹɸ 

 ʳʥʜʘ, ʝʣʝʢʪʝʥ ᴇʪʢʽʟʫשʝʣʝʢ ʘʣʘ שʨʘʩʘ, ʝʣʝʢʪʝʥ ᴇʪʢʽʟʫ ʧʨʦʮʝʩʽʥʜʝ, ʬʘʙʨʠʢʘʥʳײץ

 ʛʝʡʽʥʜʝשʤʳʩʳ ʙʘʨʳʩʳʥʜʘ ᴇʥʜʽʨʽʩʪʽʢ ʰʫ 96-98 ʜɹɸ ʜʝײʞ שʳʩʳʥʳסʦʥʜʳʨץ

ʘʥʳץʪʘʣʳʧ, ʰʫʜʳש ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʰʝʢʪʝʣʛʝʥ ʜʝשʛʝʡʣʝʨʽʥʝʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʞʦסʘʨʳ ʙʦʣʘʪʳʥʜʳסʳʥ ʢᴇʨʝʤʽʟ. 

ᴆʥʜʽʨʽʩʪʽʢ ʰʫʜʳש ʰʝʢʪʝʣʛʝʥ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʜʝשʛʝʡʜʝʥ ʞʦסʘʨʳ ʙʦʣʫʳ 

ʞײʤʳʩʰʳʣʘʨ ʜʝʥʩʘʫʣʳסʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʝשʙʝʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש 

ʞʦסʘʣʫʳʥʘ ʩʝʙʝʧʢʝʨ ʙʦʣʘʪʳʥʳ, ʪװʨʣʽ ʘʫʨʫʣʘʨסʘ ײʰʳʨʘʪʫʳ ʤװʤʢʽʥ ʝʢʝʥʜʽʛʽ 

ʙʝʣʛʽʣʽ. ʐʫʜʳש ᴅʩʝʨʽʥʝʥ ᴅʩʽʨʝʩʝ ʘʜʘʤʥʳש ʝʩʪʫ ʤװʰʝʣʝʨʽ ʥʝײסʨʣʳʤ ʟʘʨʜʘʧ 

ʰʝʛʝʜʽ, ʝʩʪʫ ץʘʙʽʣʝʪʽ ʪᴇʤʝʥʜʝʡʜʽ, ʤװʢʽʩʪʽʢʢʝ ײʨʳʥʳʧ, ʙײʣ ʤʘʤʘʥʜʳץʪʘʨ 

ʞײʤʳʩʰʳʣʘʨʳʥʜʘ ʢᴅʩʽʙʠ ʘʫʨʫʣʘʨ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ.  

ʊʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʘʣ-ʞʘʙʜʳץʪʘʨ ʤʝʥ ʤʘʰʠʥʘʣʘʨ ʞᴅʥʝ ʤʝʭʘʥʠʟʤʜʝʨ 

ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʜʘ ʞײʤʳʩ ʞװʨʛʽʟʛʝʥʜʝ ʰʫʤʝʥ ץʘʪʘʨ ᴇʥʜʽʨʽʩʪʽʢ ʚʠʙʨʘʮʠʷʜʘ 

 ʦʣʜʘʥʳʣʘʪʳʥץ ʦʩʘʨʣʘʥʳʧ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥʽ ʙʝʣʛʽʣʽ. ʂʝʥ ᴇʥʜʽʨʫ ʙʘʨʳʩʳʥʜʘץ

ʢʘʨʴʝʨ ʪʝʭʥʠʢʘʣʘʨʳʥʜʘ ʝשʙʝʢ ʞʘסʜʘʡʣʘʨʳ ʪʨʘʥʩʧʦʨʪʪʳץ ï ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʚʠʙʨʘʮʠʷʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʣʝʨʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʄײʥʜʘʡ ʞײʤʳʩ 

ʦʨʳʥʜʘʨʳʥʜʘ ʞʘʣʧʳ ʚʠʙʨʘʮʠʷ ʜʝשʛʝʡʽ ʚʠʙʨʦʞʳʣʜʘʤʜʳץ ʙʦʡʳʥʰʘ 

ʛʠʛʠʝʥʘʣʳץ ʥʦʨʤʘʪʠʚʪʝʨʜʝʥ 2 ïʜʝʥ 6 ʜɹ ïסʘ ʜʝʡʽʥ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ɹײʣ ʞʝʨʜʝ, 

ʘʚʪʦʤʘʩʦʩʚʘʣʜʘʨ ʞװʨʛʽʟʫʰʽʣʝʨʽʥʽש ʞײʤʳʩ ʦʨʳʥʳʥʜʘ ʪᴇʤʝʥʛʽ ʞʠʽʣʽʢʪʝʛʽ 

ʩʝʨʧʽʥʜʽ ᴅʩʝʨʣʽ ʞʘʣʧʳ ʚʠʙʨʘʮʠʷ ʙʘʩʳʤ ʪʽʨʢʝʣʝʪʽʥʜʽʛʽʥ ʘʡʪʫʳʤʳʟ ʢʝʨʝʢ. 

ɹʫʣʴʜʦʟʝʨʣʝʨ ʤʝʥ ʞװʢ ʪʠʝʛʽʰʪʝʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʫʘʪʳ ʙʦʡʳʥʰʘ ʞᴅʥʝ 

 .ʪʘ ʙʦʣʘʜʳץʢᴇʣʝʤʽ ʙʦʡʳʥʰʘ ʙʽʨ-ʙʽʨʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳ שʳʰʳʥʳץʘʣʪסʦʟץ

ʊʝʭʥʠʢʘʣʘʨʜʳש ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʦʣʘʨʜʘʥ ʙᴇʣʽʥʝʪʽʥ ʰʫ ʜʝשʛʝʡʽʥʝ ʪʽʢʝʣʝʡ 

ᴅʩʝʨ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʜʘ ʦʣʘʨʜʳש ʰʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ 

ʙʘסʘʣʘʫ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʟ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʙʫʣʴʜʦʟʝʨʣʝʨʜʽש ʪᴇʨʪ ʤʘʨʢʘʩʳʥ (ʊ-330, ɼʕʊ-250, ʊ-250, ʊ-170) 
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ᴇʟʘʨʘ ʩʘʣʳʩʪʳʨʳʧ ץʘʨʘʜʳץ, ʦʣʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳ ʜʘ 

ʘʡʳʨʤʘʰʳʣʳץʪʘ ʙʦʣʜʳ. ɹײʣ ʪʝʭʥʠʢʘʣʘʨʜʘʥ ʙᴇʣʽʥʝʪʽʥ ʰʫ ʧʘʨʘʤʝʪʨʣʝʨʽ 

ʥʝʛʽʟʽʥʝʥ ʝʢʽ ʢᴇʨʩʝʪʢʽʰ ʙʦʡʳʥʰʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʨʳʤʘʰʳʣʳץʪʘ ʙʦʣʘʜʳ. 

ʆʣʘʨʜʳש ʙʽʨʽʥʰʽʩʽ ï ᴇʥʜʽʨʽʩʪʽʢ ʞʘʣʧʳ ʰʫ ʜʝשʛʝʡʽ, ʝʢʽʥʰʽʩʽ ï ʩʧʝʢʪʨʣʽʢ 

 ʛʝʡʽ 250-2000 ʛʮשʨʘʤʳ ʙʦʡʳʥʰʘ ᴇʥʜʽʨʽʩʪʽʢ ʰʫ ʜʝײץ ʩʧʝʢʪʨʣʽʢ שʨʘʤʳ. ʐʫʜʳײץ

ʞʠʽʣʽʢ ʘʨʘʣʳסʳʥʜʘ, 63-4000 ʛʮ ʘʨʘʣʳסʳʥʜʘסʳ, 125-2000 ʛʮ ʦʢʪʘʚʘʣʳץ 

ʞʦʣʘץʪʘʨʜʘסʳ ʦʨʪʘʰʘ ʛʝʦʤʝʪʨʠʷʣʳץ ʞʠʽʣʽʢʪʝʨʜʝ ʘʡץʳʥ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʘ 

ʘʥʳץʪʘʣʘʜʳ. ʄʳʩʘʣʳ, ʊ-330 ʤʘʨʢʘʣʳ ʙʫʣʴʜʦʟʝʨ ʢʘʙʠʥʘʩʳʥʜʘסʳ ʰʫʜʳש 

ʩʧʝʢʪʨʣʽʢ ײץʨʘʤʳ ʙʦʡʳʥʰʘ 250-2000 ʛʮ ʞʠʽʣʽʢ ʘʨʘʣʳסʳʥʜʘ ʥʦʨʤʘʜʘʥ 1-3 ʜʙ-

 ʩʠʧʘʪʪʘʤʘʩʳʥʘ ץʪʝʭʥʦʣʦʛʠʷʣʳ שʣ ʘʪʘʣʤʳʰ ʪʝʭʥʠʢʘʥʳײʪʽʨʢʝʣʝʜʽ, ʙ ץʘ ʘʨʪʳס

ʩᴅʡʢʝʩ ʢʝʣʽʧ, ʙʫʣʴʜʦʟʝʨ ʤʘʰʠʥʠʩʪʽʥʽש ʢᴇשʽʣ-ʢװʡʽ ʤʝʥ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʞʘסʳʤʩʳʟ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ.  

ʐʫʜʳש ʜʦʟʘʣʳץ ʞװʢʪʝʤʝʩʽʥ ʝʩʝʧʪʝʫ ᴇʥʜʽʨʽʩʪʽʢ ʫʯʘʩʢʝʣʝʨʜʝʛʽ ʞײʤʳʩ 

ʦʨʳʥʜʘʨʳʥʜʘסʳ ʰʫ ʬʘʢʪʦʨʳʥʳש ʜʝʥʩʘʫʣʳץץʘ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫʜʳש ʜᴅʣʝʣʜʽ 

ᴅʜʽʩʪʝʤʝʩʽ. ʐʫʜʳש ʜʦʟʘʣʳץ ʞװʢʪʝʤʝʩʽʥ ʝʩʝʧʪʝʫ ʘʫʳʩʳʤסʘ ʞװʨʛʽʟʽʣʝʜʽ. ʐʫʜʳש 

ʜʦʟʘʣʳץ ʞװʢʪʝʤʝʩʽʥ ʝʩʝʧʪʝʫ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞʦʣʤʝʥ ʘʪץʘʨʳʣʘʜʳ.  

ʐʫʜʳץ שʦʩʳʥʜʳ (ʩʫʤʤʘʨʥʳʡ) ʜʦʟʘʩʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʰʘשʥʳש ʪʦʣʳץ 

ʘʫʳʩʳʤ ʙʦʡʳʥʜʘ ʞײʤʳʩʰʳʣʘʨסʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥ ʞʠʳʥʪʳץ ʜʦʟʘʩʳ. פʦʩʳʥʜʳ 

ʜʦʟʘ ʘʨץʳʣʳ ʰʫ ʞװʢʪʝʤʝʩʽʥ ʘʥʳץʪʘʡʤʳʟ, ʘʣ ʰʫ ʞװʢʪʝʤʝʩʽ ʙײʣ ʦʨʛʘʥʠʟʤʥʽש 

ʪʽʢʝʣʝʡ ʝʩʪʫ ʘʥʘʣʠʟʘʪʦʨʣʘʨʳʥʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥ ᴇʥʜʽʨʽʩʪʽʢ ʬʘʢʪʦʨ. 

ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʰʫʜʳש ʞʘסʳʤʩʳʟ, ʟʠʷʥʜʳ ᴅʩʝʨʽʥʝʥ ʙʦʣʘʪʳʥ ʢᴅʩʽʙʠ ʘʫʨʫʣʘʨ 

ʪʽʪʽʨʢʝʥʜʽʨʛʽʰʪʽײ שʟʘץ ᴅʩʝʨʽʥʝʥ ʪʫʳʥʜʘʡʜʳ. ʊʽʪʽʨʢʝʥʜʽʨʛʽʰ ʨʝʪʽʥʜʝ ʰʫʜʳש 

ʙʽʨʨʝʪʪʽʢ ʜʝשʛʝʡʽ, ʤʘʢʩʠʤʘʣʜʳ ʙʽʨʨʝʪʪʽʢ ʜʝשʛʝʡʽ, ʦʨʪʘʰʘ ʘʫʳʩʳʤʜʳץ ʜʝשʛʝʡʽ 

ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʽʨʘץ ʦʣʘʨʜʳש ʙʘʨʣʳסʳ ʢʝʟʝשʜʽ ᴅʩʝʨ 

ʝʪʫʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ ʜʘ ʝʩʪʫ ʤװʰʝʣʝʨʽʥʝ ʞʘʨʘץʘʪʪʘʥʜʳʨʫ ʪײʨסʳʩʳʥʘʥ ᴅʩʝʨ 

ʝʪʝʜʽ. ɸʣ  ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʰʫʜʳש ʜʦʟʘʣʳץ ʞװʢʪʝʤʝʩʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʝʩʝʧʪʝʫ ʘʫʳʩʳʤ ʙʘʨʳʩʳʥʜʘסʳ ʥʘץʪʳ, ʪײʨʘץʪʳ ʰʫ ʞװʢʪʝʤʝʩʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɸʫʳʩʳʤ ʙʦʡʳʥʜʘסʳ ʰʫʜʳש ʜʦʟʘʣʳץ ʞװʢʪʝʤʝʩʽ ʰʫʜʳש ʟʘץʳʤʜʘʫʰʳ ᴅʩʝʨʽʥ 

ʘʥʳץʪʘʫʜʘ ʥʝʛʽʟʛʽ, ʜᴅʣ ʞᴅʥʝ ʰʳʥʘʡʳ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ᴆʥʝʨʢᴅʩʽʧʪʽʢ 

ʰʫʜʳש ʤײʥʜʘʡ ʜʝשʛʝʡʜʝ ʘʥʳץʪʘʣʫʳ ʝשʙʝʢ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ ʞᴅʥʝ ʝשʙʝʢ 

 .ʘʞʝʪץ ʨʜʝ ʝʩʢʝʨʽʣʫʽװʘʥʜʘ ʤʽʥʜʝʪʪʽ ʪסʡʳʤʜʘʩʪʳʨײ ʤʳʩʪʘʨʳʥײʘʫʽʧʩʽʟʜʽʛʽ ʞץ
 

ʇʘʡʜʘʣʘʥʳʣϤʘʥ ϸʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ 

1. ʀʩʤʘʠʣʦʚʘ ɸ.ɸ. ʂ ʤʝʪʦʜʦʣʦʛʠʠ ʠ   ʢʦʥʮʝʧʮʠʠ  ʦʮʝʥʢʠ ʨʠʩʢʘ  ʚ  ʧʨʘʢʪʠʢʝ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ // ʄʘʪ. ʈʝʩʧʫʙ. ʥʘʫʯʥʦ - ʧʨʘʢʪ. ʢʦʥʬ. çʕʢʦʣʦʛʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʝʛʠʦʥʘ ʠ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷè, ʧʦʩʚʷʱ.70-ʣʝʪʠʶ ɸʢʘʜʝʤʠʢʘ ʅɸʅ ʈʂ ɻ.ɸ.ʂʫʣʢʳʙʘʝʚʘ - (22-23 ʦʢʪʷʙʨʷ) ʂʘʨʘʛʘʥʜʘ, 2010. - ʉ.118 

- 29. 
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ʋɼʂ 517.2 

ʄʦʪʦʩʦʚ ɼ.ʉ. ð ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɸʠʋ-21-3) 

ɹʘʪʳʨʙʝʢʦʚ ɸ.ʅ. - ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɸʠʋ-21-3) 

ʅʘʫʯʥ. ʨʫʢ. ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʂʘʨʊʋ ʂʘʞʠʢʝʥʦʚʘ ʉ.ʐ. 

 

ʌʆʈʄʋʃɸ ʍɸʈʊʃʀ ʀ ɽɽ ʇʈɸʂʊʀʏɽʉʂʆɽ ʇʈʀʄɽʅɽʅʀɽ 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʭʝʤʝ ʜʣʠʥʘ ʢʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʳʙʦʨʢʫ ʠʟ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ï ʣɻʝʤʝʥʪ ʠ ʥʝ ʵʣʝʤʝʥʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 2=k . ʇʦʜʩʪʘʚʠʤ ʚ ʫʨʘʚʥʝʥʠʝ 2=k , ʚʳʧʦʣʥʠʤ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʫ ʍʘʨʪʣʠ  ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚʘ : 

( )
nnn

n NH 22log2log2 20max === . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʯʠʩʣʠʚ ʤʘʢʩʠʤʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʠ 2=k  

( )
n

nH 2max =  

ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʨʘʚʝʥʩʪʚʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʩʠʩʪʝʤʳ: 

( ) 12log 0
0

0
max0 === NkH ʙʠʪ/ʵʣ., 

ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʭʝʤʳ ʪʝʢʩʪʘ: 

( ) 22log 1
0

1
max1 === NkH ʙʠʪ/ʵʣ. 

ʀ ʪʘʢ ʜʘʣʝʝ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʥʘʯʘʣʴʥʳʭ 16-ʪʠ  ʫʨʦʚʥʝʡ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʡʩʪʚʘ ʘʜʜʠʪʠʚʥʦʩʪʠ ʵʥʪʨʦʧʠʶ ʠʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʠʩʪʝʤʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 

ʨʘʚʥʳʤ: 

( )
ää
==

==
ä

n

i

i
n

i
iHH

n
00

2
max

 ʙʠʪ/ʵʣ. 

ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʩʫʤʤʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʵʥʪʨʦʧʠʠ 

ʠʟ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʠ )(dI n  ʙʫʜʝʪ 

ʨʘʚʥʘ: 

ù
ú

ø
é
ê

è

+
-=

+
-=

)!1(

1
1

)!1(
)( (max)

(max)

(max)
n

H
n

H
HdI n

n

nn  ʙʠʪ/ʵʣ.,    

ʜʣʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʠ 2=k  ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ 

ʩʠʩʪʝʤʳ:     

ù
ú

ø
é
ê

è

+
-=

)!1(

1
12)(

n
dI n

n  ʙʠʪ/ʵʣ., 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʙʱʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ 
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ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʚʝʜʝʤ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ 

ʨʝʢʫʨʨʝʥʪʥʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ 

ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ )(hI n . ɼʣʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʠʤ ʩʪʦʭʘʩʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʥʬʦʨʤʘʮʠʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ 0=n  ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʷ: 

()
!1

log

!1

0(max)0

0

NkH
hI == . 

ʄʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ ʦʧʨʝʜʝʣʠʤ ʩʪʦʭʘʩʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʥʬʦʨʤʘʮʠʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ  ʧʨʠ 1=n : 

() ()hI
kkNkNkkH

hI 0
11010(max)1

1
22!1

log

!2

log

!2
=Ö=

ÖÖ
== . 

ʜʣʷ ʫʨʦʚʥʷ in= : 

()
( ) ( )

()hI
i

k

i

k

i

Nkkk

i

Nkkk

i

H
hI i

iiiii

i 1
11010(max)

11!

log

!1

log

!1
-

-

+
=

+
Ö

ÖÖÖÖ
=

+

ÖÖÖÖ
=

+
= . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʪʠʯʝʩʢʠ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ  n - ʦʤ ʫʨʦʚʥʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʫʜʝʪ ʨʘʚʥʘ: 

()
( )

()hI
n

k

n

H
hI n

nn

n 1

(max)

1!1
-

+
=

+
= . 

ʇʦʣʫʯʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʦʭʘʩʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ: 

()
( ) ( )!1

2

!1

(max)

+
=

+
=

nn

H
hI

n
n

n  ʙʠʪ/ʵʣ., 

ʉʠʩʪʝʤʥʘʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʠ )(dI
nä

 

ʣʝʛʢʦ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( ) ù
ú

ø
é
ê

è

+
-=

ä ä
= )!1(

1
1)(

0
max

i
HdI

n

i
i

n
 ʙʠʪ/ʵʣ.,      

ʠ ʪʦʛʜʘ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩ 

ʫʯʝʪʦʤ 2=k  ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ: 

ù
ú

ø
é
ê

è

+
-=

ä ä
= )!1(

1
12)(

0 i
dI

n

i

i

n
 ʙʠʪ/ʵʣ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 

1 ʐʝʥʥʦʥ ʂ. ʈʘʙʦʪʳ ʧʦ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʠʙʝʨʥʝʪʠʢʠ ð ʄ.:ʀʟʜʘʪʝʣʴʩʪʚʦ ʠʥʦʩʪʨʘʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, 1963. 

2  ʗʛʣʦʤ ɸ., ʗʛʣʦʤ ʀ. ɺʝʨʦʷʪʥʦʩʪʴ ʠ ʠʥʬʦʨʤʘʮʠʷ ð ʄ.: ʅʘʫʢʘ, 1973. 
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ᴄʆɾ504.05            ʄʫʩʘʝʚʘ ʕ.ʄ.-ʂʝɸפ çɸʄʋèʤʘʛʠʩʪʨʘʥʪʳ (ɹɻ-11 ʪʦʙʳ) 

  .çɸʄʋè, ɹʘʭʪʠʥ ʄ.ʄ פʜ., ʧʨʦʬ. ʂʝɸ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ-ʙנ
 

 ʓנʊɸʈʓʅɼɸפʓ ʋʈɸʅ ʂɽʅ ʆʈʅʓ ɸʁʄɸנʉʊɸʅɼɸפɸɿɸפ

ʈɸɼʀʆʅʋʂʃʀɼʊɽʈɼɯר ñʊʆʇʓʈɸפ-ᴆʉɯʄɼɯʂò ʊɯɿɹɽɻɯʅɼɽɻɯ 

ʄʀɻʈɸʎʀʗʉʓʅ ɹɸנɸʃɸʋɼʓר ᴆɿɽʂʊɯʃɯɻɯ 

 

 .ʘʪʘʨʣʳ ʝʣʛʝ ʞʘʪʘʜʳץ ʳסשʩʪʘʥ ʫʨʘʥ ᴇʥʜʽʨʝʪʽʥ ʘʣʜʳץʘʟʘפ ʜʘשʘʟʽʨʛʽ ʪʘפ

 שʘʥ, ʩʦʥʳסʳʨʣʘʥסʳ ʰʦ-30% שʦʨʳʥʳץ ʩʪʘʥʜʘ ʰʘʤʘʤʝʥ ᴅʣʝʤʜʽʢ ʫʨʘʥץʘʟʘפ

ʩʘʣʜʘʨʳʥʘʥ ʝʣʜʽש ʝʣʝʫʣʽ ʘʡʤʘסʳʥʜʘ (ʰʘʤʘʤʝʥ 13%), ᴅʩʽʨʝʩʝ, ʫʨʘʥ ʢʝʥ 

ʦʨʳʥʜʘʨʳ ʘʡʤʘץʪʘʨʳʥʜʘ ʪʘʙʠסʠ ʨʘʜʠʘʮʠʷʣʳץ ʬʦʥʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ ʞᴅʥʝ 

ʪʘʙʠסʠ ʩʫ ʢᴇʟʜʝʨʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʞʦסʘʨʳ ʤᴇʣʰʝʨʽ ʪᴅʥ [1].  

ʋʨʘʥ ᴇʥʜʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʜʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʞʠʥʘץʪʘʣʫʳʥʜʘ 

ʪʦʧʳʨʘץʪʳש ʨᴇʣʽ ʝʨʝʢʰʝ. ʉʝʙʝʙʽ ʫʨʘʥ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ ʙᴇʣʽʥʛʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ 

ʞʳʣʜʘʨ ʙʦʡʳ ʪʦʧʳʨʘץ ץʘʙʘʪʪʘʨʳʥʜʘ ʞʠʥʘץʪʘʣʳʧ, ᴅʨʽ ץʘʨʘʡ ʪʦʧʳʨʘץʪʘʥ 

ʪʘʤʳʨ ʘʨץʳʣʳ ץʦʨʝʢʪʽʢ ʥʝʤʝʩʝ ʞʝʤʜʽʢ ײץʥʜʳʣʳסʳ ʙʘʨ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʝʥʫʽ 

ʤװʤʢʽʥ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʪʘסʘʤʜʳץ ʪʽʟʙʝʢ ʘʨץʳʣʳ ʞʘʥʫʘʨʣʘʨʤʝʥ, ʘʜʘʤʜʘʨʜʳש 

ʽʰʢʽ ʩᴅʫʣʝʣʝʥʫʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ. ʉʦʣ ʩʝʙʝʧʪʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳʥ 

ʙʘסʘʣʘʫʜʘ ʘʣʜʳʤʝʥ ʪʦʧʳʨʘץʪʘסʳ ץʦʟסʘʣʳʩʳʥ ʟʝʨʪʪʝʫ ʤʘשʳʟʜʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʤʘץʩʘʪʳ: פʘʟʘץʩʪʘʥʜʘסʳ ʫʨʘʥ ʢʝʥ ʦʨʥʳ 

ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ñʪʦʧʳʨʘץ-ᴇʩʽʤʜʽʢò ʪʽʟʙʝʛʽ ʙʦʡʳʥʰʘ 

ʤʠʛʨʘʮʠʷʩʳʥ ʙʘסʘʣʘʫʜʳש ᴇʟʝʢʪʽʣʽʛʽʥ ʘʡץʳʥʜʘʫ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ: פʘʟʘץʩʪʘʥʜʘסʳ ʫʨʘʥ ʢʝʥ ʦʨʥʳ 

ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʪʦʧʳʨʘץʪʘסʳ ʤᴇʣʰʝʨʽʤʝʥ, ʦʣʘʨʜʳש 

ñʪʦʧʳʨʘץ-ᴇʩʽʤʜʽʢò ʪʽʟʙʝʛʽʥʜʝʛʽ ʤʠʛʨʘʮʠʷʩʳʥ ʟʝʨʪʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ 

ʞײʤʳʩʪʘʨʜʳ ʞʠʥʘץʪʘʧ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳʥʳש ʥʝʛʽʟʛʽ 

ʟʘשʜʳʣʳץʪʘʨʳʥ ʪʘʣʜʘʫ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ: ᴄʜʝʙʠʝʪʪʝʨʛʝ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʪʦʧʳʨʘץʪʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʞʠʥʘץʪʘʣʫʳʤʝʥ ʤʠʛʨʘʮʠʷʩʳʥʘ ʟʝʨʪʪʝʣʝʪʽʥ 

ʘʡʤʘץʪʳש ʥʝʛʽʟʛʽ ᴇʥʜʽʨʽʩʪʽʢ ʦʨʳʥʜʘʨʳʤʝʥ ץʘʪʘʨ, ᴅʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨ 

ʝʪʝʪʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ɾʘʣʧʳ ʪʦʧʳʨʘץʪʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳʥʘ 

ʪװʨʣʽ ʬʘʢʪʦʨʣʘʨ ᴅʩʝʨ ʝʪʝʜʽ: 

1) ʘʡʤʘץʪʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ (ʞʝʨ ʙʝʜʝʨʽ, ʢʣʠʤʘʪʳ, ʦʨʥʘʣʘʩʫʳ, 

ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʪʠʧʽ); 

2) ʪʦʧʳʨʘץ ʞʘʤʳʣסʳʩʳʥʳש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ (ʬʠʟʠʢʘʣʳץ, 

ʭʠʤʠʷʣʳץ, ʤʦʨʬʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: ʳʣסʘʣʜʳʣʳסʳ, ʪװʨʽ ʞᴅʥʝ 

ʤʠʥʝʨʘʣʦʛʠʷʣʳײץ ץʨʘʤʳ, ʪʦʧʳʨʘץʪʘסʳ ʪʝʤʽʨ, ʤʘʨʛʘʥʝʮ, ʪʠʪʘʥ ʦʢʩʠʜʪʝʨʽʥʽש; 

ʢʘʨʙʦʥʘʪʪʘʨʜʳש; ʢʘʣʴʮʠʡʜʽש, ʤʘʛʥʠʡʜʽש ʞᴅʥʝ ʪ.ʙ. ײץʨʘʤʳ, ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨ 

ʤʝʥ ץʘʨʘʰʽʨʽʢʪʽײץ שʨʘʤʳ, ʨʅ ʦʨʪʘʩʳ, ʤʠʢʨʦ - ʞᴅʥʝ ʤʝʟʦʬʘʫʥʘʥʳש 

 .(.ʙʝʣʩʝʥʜʽʣʽʛʽ, ʪʽʨʰʽʣʽʢ ʝʪʫ ʩʠʧʘʪʳ ʞᴅʥʝ ʪ. ʙ שʳ, ʦʥʳסʪʳʣʳץʘʥʳץ

3) ʰʘʨʫʘʰʳʣʳץ ץʳʟʤʝʪʽ (ᴇשʜʝʣʝʪʽʥ ʪʦʧʳʨʘץʪʘʨʜʘ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ 

ʪʝʨʝשʜʝʫ ʝʥʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʝʛʽʩʪʽʢ ʪʦʧʳʨʘץʪʘʨʜʘ ʦʣʘʨ ʪʦʧʳʨʘץ ץʘʙʘʪʳ 

ʙʦʡʳʥʰʘ ʙʽʨʢʝʣʢʽ ʙᴇʣʽʥʝʜʽ) [2]. 
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ᴄʜʝʙʠ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש ʩʦʣʪװʩʪʽʛʽʤʝʥ 

ʦשʪװʩʪʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʫʨʘʥ ʢʝʥ ʦʨʳʥʜʘʨʳ ʘʡʤʘץʪʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʪʦʧʳʨʘץʪʘסʳ ʤʠʛʨʘʮʠʷʩʳʥʳש ʙʽʨʥʝʰʝ 

ʟʘשʜʳʣʳץʪʘʨʳʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ: 

1 ɿʝʨʪʪʝʣʛʝʥ ʝʢʽ ʘʡʤʘץʪʘ ʜʘ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ ʘʫʳʨ ʤʝʪʘʣʣʜʘʨ ʪʝʨʝשʜʽʛʽ 

10-20ʩʤ ʘʩʧʘʡʪʳʥ ʪʦʧʳʨʘץʪʳש ʙʝʪʢʽ ץʘʙʘʪʳʥʜʘ, ᴅʩʽʨʝʩʝ 5ʩʤ ʜʝʡʽʥʛʽ ʪʝʨʝשʜʽʢʪʝ 

ʞʠʥʘץʪʘʣסʘʥ [3].  

2. ʋʨʘʥ ᴇʥʜʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʜʘסʳ ʪʦʧʳʨʘץʪʳש ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫʳ 

ʙʽʨʢʝʣʢʽ ʞװʨʤʝʡʜʽ. ʅʝʛʽʟʛʽ ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘסʳʰʪʘʨ 238U,226Ra,210Pb,230Th, 

ʩʦʥʜʘʡ-ʘץ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ Co, Cu, Zn, Cd, As, Ni, Mo ʘʥʳץʪʘʣסʘʥ. 

ɿʝʨʪʪʝʫʣʝʨʜʝʥ 238U, 210Pb, Cd ʝʜᴅʫʽʨ ʙᴇʣʽʛʽʥʽש ʙʘʩץʘʣʘʨסʘ ץʘʨʘסʘʥʜʘ 

ʞʳʣʞʳʤʘʣʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣסʘʥ [4]. 

3. ɿʝʨʪʪʝʫʣʝʨʜʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʪʦʧʳʨʘץʪʘʥ 

ᴇʩʽʤʜʽʢʪʝʨʛʝ ʝʥʫʽ ᴇʩʽʤʜʽʢʪʽש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʛʝʥ. ɸʣʘʡʜʘ 

ᴅʜʝʙʠʝʪʪʝʨʜʝ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʞʠʥʘץʪʘʣʫʳ ʪʘʤʳʨ 

ʙᴇʣʽʛʽʥʜʝ ʞʦסʘʨʳ ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ [5]. 

 שʤʳʩʪʘʨʳʥ ʪʘʣʜʘʡ ʢʝʣʝ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײʦʨʳʪʳʥʜʳ: ɿʝʨʪʪʝʫ ʞפ

ʪʦʧʳʨʘץʪʘ ʞʠʥʘץʪʘʣʫʳʤʝʥ, ʦʣʘʨʜʳש ñʪʦʧʳʨʘץ-ᴇʩʽʤʜʽʢò ʪʽʟʙʝʛʽʥʜʝʛʽ 

ʤʠʛʨʘʮʠʷʩʳʥʘ ʩʦʣ ʘʡʤʘץʪʘסʳ ᴇʥʜʽʨʽʩʪʽʢ ʦʨʳʥʜʘʨʜʳש ᴅʩʝʨʽʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

ʉʦʣ ʩʝʙʝʧʪʽ ʜʝ ʫʨʘʥ ᴇʥʜʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʜʘ ץʦʨʰʘסʘʥ ʦʨʪʘ ʦʙʲʝʢʪʽʣʝʨʽʥʝ ʪʘʣʜʘʫ 

ʞװʨʛʽʟʫ ʘʨץʳʣʳ ʘʡʤʘץʪʳש ʨʘʜʠʦʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ ʤʝʨʟʽʤʜʽ ʪװʨʜʝ 

ʙʘסʘʣʘʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  
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ʋɼʂ 517.2 ʆʰʢʦʚ ɸ.ɸ.ïʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ʊʕ-21-2) 

ɸʣʘʢʘʝʚʘ ʉ.ɹ. ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ʊʕ-21-2) 

ʅʘʫʯʥ. ʨʫʢ. ï ʠ.ʦ. ʜʦʮ. ʂʘʨʊʋ ɾʫʨʦʚ ɺ.ɺ. 

 

ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓɽ ʋʈɸɺʅɽʅʀʗ ɺ ɾʀɿʅʀ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ - ʵʪʦ ʫʨʘʚʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʬʫʥʢʮʠʠ, ʛʜʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʧʠʩʳʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ ʩʚʷʟʴ ʥʝʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʠ ʠ ʝʝ ʧʨʦʠʟʚʦʜʥʳʭ. ʊʘʢʠʝ ʩʚʷʟʠ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ: ʭʠʤʠʠ, ʵʢʦʥʦʤʠʢʝ,  ʤʝʭʘʥʠʢʝ, 

ʙʠʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʥʘʫʢʘʭ.  

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʠʤ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʙʝʟ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʇʨʝʜʩʪʘʚʠʤ ʞʠʟʥʴ ʙʝʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ: 

ʥʝ ʩʪʘʥʝʪ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʠ ʝʸ ʧʨʠʣʦʞʝʥʠʡ ʢ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, ʘ ʟʥʘʯʠʪ ʣʶʜʠ 

ʦʩʪʘʥʫʪʩʷ ʙʝʟ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ 

ʪʝʯʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʝ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʧʝʨʝʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʘ 

ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʭʠʤʠʢʘʪʳ. ɹʫʜʝʪ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʩʪʘʪʴʩʷ ʙʝʟ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʢʘʢ ʩʣʦʞʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʥʘʧʨʠʤʝʨ ʨʘʩʯʝʪ ʜʝʥʝʞʥʳʭ ʚʢʣʘʜʦʚ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʘʥʥʳʤ 

ʘʧʧʘʨʘʪʦʤ. 

ʂ ʩʣʦʚʫ, ʟʘʪʨʘʛʠʚʘʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩʳ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʠʩʳʚʘʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ 

ʫʨʘʚʥʝʥʠʷʤʠ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʟʙʝʨʸʤ ʟʘʜʘʯʫ[1]: 

ʇʨʠ ʨʘʟʤʳʢʘʥʠʠ ʮʝʧʠ (ʚ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʠʩʢʨʳ) ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ 

R ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ Ὑ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʘ ʜʦʧʫʩʢʘʶʪ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ R ʦʪ t ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʚʳʨʘʞʘʝʪʩʷ Ὑ Ὑ  ʛʜʝ † ʚʨʝʤʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʤʳʢʘʥʠʷ. ʅʘʡʪʠ ʩʠʣʫ 

ʪʦʢʘ  ̔ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚ ʮʝʧʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʝ ɽ ʠ 

ʩʘʤʦʠʥʜʫʢʮʠʠ L.  

ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ ʚ ʮʝʧʠ ʜʝʡʩʪʚʫʶʪ ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʠʩʪʦʯʥʠʢʘ ɽ 

ʠ ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʩʘʤʦʠʥʜʫʢʮʠʠ ɀὒ   ʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 

ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ὠ Ὁ ὒ  ʧʦ ʟʘʢʦʥʫ ʆʤʘ ὭὙὉ ὒ Ȣ ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʟʤʳʢʘʥʠʷ ʮʝʧʠ Ὑ Ὑ , ʪʦʛʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʧʨʠʤʝʪ ʚʠʜ: 

ὨὭ

Ὠὸ

Ὑ†

ὒ† ὸ
Ὥ
Ὁ

ὒ
ȟ 

ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʆʙʱʠʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʶʱʝʝ: 
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Ὥ
Ὁ

ὒ
† ὸ † ὸ Ὠὸὅ    ρ 

ɺʦʟʤʦʞʥʳ ʜʚʘ ʩʣʫʯʘʷ: ρ  ̉ ρ 

ʇʨʠ ρ ʧʦʩʣʝ ʨʘʩʢʨʳʪʠʷ ʠʥʪʝʛʨʘʣʘ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʦʙʱʝʝ ʨʝʰʝʥʠʝ 

ʙʫʜʝʪ: 

Ὥ
Ὁ† ὸ

Ὑ† ὒ

ὅὉ

ὒ
† ὸ Ȣ 

ʇʨʠ ρ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ: Ὥ † ὸὅ ὰὲ† ὸ  (2) 

ʅʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ:  

ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʘʟʤʳʢʘʥʠʷ ʧʨʠ t=0 ʩʠʣʘ ʪʦʢʘ Ὥ Ὥ  ʪʦʛʜʘ ʧʨʠ  

ρ: † ὸ , ʦʪʢʫʜʘ: †     (3) 

ɺʳʨʘʞʝʥʠʝ (3) ʧʦʜʩʪʘʚʣʷʝʤ ʚ ʦʙʱʝʝ ʨʝʰʝʥʠʝ (1)  

 Ὥ
Ὁ

Ὑ Ὑ† ὒ
Ὑ † ὸ ὒρ

ὸ

†
 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʠ ρ: 

Ὁ

Ὑ

Ὁ

ὒ
† π ὅ ÌÎ† ὸȢ 

ʊʘʢ ʢʘʢ ρ, ʪʦ  ὅ ρ ὰὲ†. 

ʇʦʜʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʦʙʱʝ ʨʝʰʝʥʠʝ (3), ʠʤʝʝʤ 

Ὥ
Ὁ

ὒ
† ὸ ρ ὰὲ

†

† ὸ
 

ʃʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ: 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʚʠʛʘʪʝʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʢʦʣʦʩʩʘʣʴʥʳʡ ʩʧʨʦʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʥʝʦʧʨʦʚʝʨʞʠʤ.  

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 

1. ʇʦʥʦʤʦʨʝʚ ʂ.ʂ. ʉʦʩʪʘʚʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡïʄʥ., 1973. ï 560 ʩ. 
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ʋɼʂ 53:378.147 ʘʰʢʝʚʠʯ ʅ.ɸ. ʩʪʫʜʝʥʪ ʂʘʨʊʋ  (ʛʨ. ʀʉ-21-2ʩ) 

ʉʝʤʝʥʦʚ ʅ.ɽ. ʩʪʫʜʝʥʪ ʂʘʨʊʋ  (ʛʨ. ʀʉ-21-2ʩ) 

ʅʘʫʯʥ. ʨʫʢ. ï ʜ.ʪ.ʥ, ʧʨʦʬ. ʉʤʠʨʥʦʚ ʖ.ʄ. 

 

ʉʆɺʈɽʄɽʅʅʓʁ ʌʀɿʀʏɽʉʂʀʁ ʕʂʉʇɽʈʀʄɽʅʊ  

ɺ ʀʅɾɽʅɽʈʅʆʄ ʆɹʋʏɽʅʀʀ 

 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʬʦʨʤʳ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʨʠʝʥʪʠʨʫʶʪ ʩʪʫʜʝʥʪʦʚ 

ʥʘ ʥʦʚʳʡ ʩʪʠʣʴ ʦʙʫʯʝʥʠʷ ʠ ʥʘʮʝʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʫʩʠʣʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʠʮʠʠʨʦʚʘʥʳ 

ʨʘʩʪʫʱʝʡ ʦʯʝʚʠʜʥʦʩʪʴʶ ʪʦʛʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ.  ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʤʥʦʛʠʭ ʩʪʨʘʥ ʩ ʪʨʝʚʦʛʦʡ ʦʪʤʝʯʘʶʪ, 

ʯʪʦ ʬʠʟʠʢʘ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʪʘʣʘʥʪʣʠʚʳʭ ʤʦʣʦʜʳʭ 

ʣʶʜʝʡ, ʘ ʜʣʷ ʦʙʳʯʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ ʢʘʞʝʪʩʷ ʪʘʢʦʡ ʞʝ ʘʙʩʪʨʘʢʪʥʦʡ 

ʠ ʙʝʩʧʦʣʝʟʥʦʡ, ʢʘʢ ʣʘʪʳʥʴ. 

ʅʝʦʩʧʦʨʠʤʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ ʠʟʫʯʝʥʠʠ 

ʬʠʟʠʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʵʢʩʧʝʨʠʤʝʥʪʫ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʜʘʝʪ ʩʪʫʜʝʥʪʫ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʚ ʠʟʫʯʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠʜʝʡ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʫʜʝʥʪ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʦʣʞʝʥ ʧʨʠʡʪʠ ʢ ʧʦʥʠʤʘʥʠʶ 

ʧʨʠʨʦʜʳ ʠʟʤʝʨʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʧʦʩʣʝʜʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʚʷʪ ʵʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʦʜ ʩʦʤʥʝʥʠʝ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʬʠʟʧʨʘʢʪʠʢʫʤ ʙʣʘʛʦʧʦʣʫʯʥʦ ʤʦʛʫʪ ʟʘʚʝʨʰʠʪʴ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʘʣʦ 

ʧʦʥʠʤʘʶʪ, ʯʪʦ ʦʥʠ ʜʝʣʘʣʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʝ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ 

ʟʘʚʝʨʰʘʶʪ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ, ʟʘʯʘʩʪʫʶ ʩʧʦʩʦʙʥʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʤʘʩʪʝʨʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʳʯʠʩʣʝʥʠʶ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʧʦʩʪʨʦʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʠʚʳʭ, ʥʦ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʢʦʥʮʝʧʮʠʡ. 

ʅʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʝʬʠʮʠʪ ʟʥʘʥʠʡ, 

ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʪʫʜʝʥʪʳ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ, ʧʫʪʝʤ 

ʩʦʟʜʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʨʦʙʥʳʭ ʠʥʩʪʨʫʢʮʠʡ. ɺ ʩʠʣʫ ʨʘʟʥʳʭ ʧʨʠʯʠʥ 

ʩʦʚʝʨʰʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʞʝʣʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚ, ʠ ʧʨʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʣʦʚʠʶ çʧʨʦʪʠʚʦʚʘʥʜʘʣʴʥʦʩʪʠè.  ɺ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪʘʭ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʱʝʣʢʘʪʴ 

ʪʫʤʙʣʝʨʘʤʠ. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʨʘʙʦʪ ʚʝʩʴʤʘ ʩʧʦʨʥʘ, ʠ 

ʠʤʝʥʥʦ ʪʘʢʠʝ ʣʫʯʰʝ ʟʘʤʝʥʷʪʴ ʚʠʨʪʫʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ï ʠ ʜʝʰʝʚʣʝ, ʠ 

ʜʦʣʛʦʚʝʯʥʝʝ, ʠ ʧʨʠ ʧʝʨʝʥʦʩʝ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʥʠʢʘʢʠʭ ʧʦʪʝʨʴ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ ʥʝʪ [1]. 
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ʆʙʫʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʦʚʘʥʦ ʥʘ ʥʘʙʣʶʜʝʥʠʷʭ ʷʚʣʝʥʠʡ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʩ ʧʨʦʮʝʩʩʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ, ʧʦʠʩʢʦʤ 

ʨʝʣʝʚʘʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʠ ʥʘʢʦʧʣʝʥʠʝʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʩʪʘʪʴ ʭʦʨʦʰʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʠ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʢʘʢ ʧʨʦʩʪʳʝ ʠʩʧʦʣʥʠʪʝʣʠ, ʘ ʫʯʘʩʪʚʦʚʘʪʴ ʥʘ ʩʪʘʜʠʷʭ ʝʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʤʦʛʣʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ [2]: 

ï ʠʟʤʝʨʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ; 

ï ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʥʘʜʝʞʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ; 

ï ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘʤʠ, ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʘʧʧʘʨʘʪʫʨʦʡ; 

ï ʷʩʥʦʝ ʦʧʠʩʘʥʠʝ ʩʚʦʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ; 

ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʙʘʣʴʥʳʭ, 

ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʭ; 

ï ʵʬʬʝʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ; 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʫʯʝʥʳ 

ʧʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʳʧʦʣʥʝʥʠʝ, ʦʮʝʥʢʘ ʠ ʜʦʢʣʘʜ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ (PISA, TIMSS) ʛʦʚʦʨʷʪ 

ʦ ʪʦʤ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʪʦʣʴʢʦ ʚ ʯʘʩʪʠ ʪʨʘʥʩʣʷʮʠʠ ʛʦʪʦʚʳʭ ʟʥʘʥʠʡ ʠʣʠ ʬʘʢʪʦʚ, ʠ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ï ʚ 

ʯʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʥʝʟʥʘʢʦʤʳʭ ʩʠʪʫʘʮʠʷʭ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʪʫʜʝʥʪʳ ʪʝʭ 

ʩʪʨʘʥ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝ ʪʨʘʜʠʮʠʦʥʥʳʝ, ʘ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʳ 

ʧʨʝʧʦʜʘʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʇʨʠ ʪʘʢʦʡ 

ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ ʠʟʫʯʝʥʠʝ ʥʦʚʦʡ ʪʝʤʳ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʧʨʦʚʝʨʢʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʘ ʟʘʚʝʨʰʘʪʴ ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ï ʚʝʨʠʬʠʢʘʮʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ɿʘʥʷʪʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʩʚʷʱʘʝʪ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʝ, ʚʳʧʦʣʥʝʥʠʶ ʠ ʦʙʩʫʞʜʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʥʫʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʠʞʝʥʠʷ ʫʯʝʙʥʳʭ ʮʝʣʝʡ. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʌʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ï ʦʩʥʦʚʘ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʪʝʛʨʘʮʠʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʩʥʦʚʘ ʨʝʘʣʠʟʘʮʠʠ ʇʣʘʥʘ ʥʘʮʠʠè 

(ʉʘʛʠʥʦʚʩʢʠʝ ʯʪʝʥʠʷ ˉ9), 22-23 ʠʶʥʷ 2017 ʛ. 

2. ʕʢʩʧʝʨʠʤʝʥʪ ï ʦʩʥʦʚʘ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʠ ʙʘʢʘʣʘʚʨʦʚ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ (ʩʪʘʪʴʷ). ʈʦʩʩʠʷ 

çRussian Agricultural Science Reviewè, 2015.ʊ.5.ˉ5-2 ʉ.58-60.  
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ᴄᴆɾ 622.831.3                          ʉʘʨʩʝʥʦʚʘ ɸ.ʅ. - ʩʪʫʜʝʥʪ פʘʨʊʋ (ʛʨ ɻɼ-18-1) 

 .ʘʨʊʋ ɽʩʢʝʥʦʚʘ ɻ.ɹפ ,ʳʪץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢ.- ʘנ

 

ʂɽʅ ʆʈʓʅɼɸʈʓʅ ɸʈɸʃɸʉ ʊᴄʉɯʃʄɽʅ פɸɿʓʇ ᴆʅɼɯʈʋɼɽ ɾɽʈɸʉʊʓ 

 ʆʈʃɸʈʓʅ ɸʐʋפ

 

ɾʝʨʘʩʪʳ ᴅʜʽʩʽʤʝʥ ᴅʟʽʨʣʝʥʛʝʥ ʢʝʥ ʦʨʳʥʜʘʨʳʥ ʘʰʫʜʳײ שʟʘץ ʪᴅʞʽʨʠʙʝʩʽ 

ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʟʝʨʪʪʝʣʛʝʥ. ɸʣʘʡʜʘ, ʢʝʥ ʦʨʳʥʜʘʨʳʥʳש ʪʝʨʝשʜʝʫʽ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʤʠʥʝʨʘʣʜʳ ʰʠʢʽʟʘʪʪʳ ʘʨʟʘʥ ʞʦʣʤʝʥ ץʘʨץʳʥʜʳ ʠʛʝʨʫ ʢʘʨʴʝʨ ʢᴇʣʝʤʽʥʽש 

ʙʽʨʪʽʥʜʝʧ ᴇʩʫʽʥʝ ᴅʢʝʣʝʜʽ. ʋʘץʳʪ ᴇʪʝ ʘʰʳץ ʞײʤʳʩʪʘʨʜʳש ʪʝʨʝשʜʝʫʽ ʽʨʽ ʢʝʥ 

ʦʨʳʥʜʘʨʳʥ ʠʛʝʨʝʪʽʥ ʙʘʨʣʳץ ʪʘʫʢʝʥ ᴇʥʝʨʢᴅʩʽʧ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʳש ᴇʥʜʽʨʽʩʽʥ 

ʙײʜʘʥ ᴅʨʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʠʽʤʩʽʟ ʞᴅʥʝ ʧʘʡʜʘʩʳʟ ʙʦʣʘ ʙʘʩʪʘʡʜʳ. 

ʆʩʳʣʘʡʰʘ, ʦʩʳ ʧʨʦʙʣʝʤʘʥʳ ʩᴅʪʪʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʨʘʣʘʩ ץʘʟʫ ʪᴅʩʽʣʽ 

(ʘʰʳץ ʞᴅʥʝ ʞʝʨʘʩʪʳ ʪʘʫ-ʢʝʥ ʞײʤʳʩʪʘʨʳ ʙʽʨʫʘץʳʪʪʘ ᴅʣʜʝ ʙʽʨʽʥʽש ʩʦשʳʥʘʥ ʙʽʨʽ 

ʦʨʳʥʜʘʣʫʳ) ᴅʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ʧʘʡʜʘ ʙʦʣʜʳ.  

ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʘʨʘʣʘʩ ץʘʟʫ ʪᴅʩʽʣʽ ʪװʨʣʝʨʽ ʢᴇʧ 

ʙʦʣסʘʥʳʤʝʥ, ʥʝʛʽʟʽʥʜʝ ʦʣʘʨ װʰ ʚʘʨʠʘʥʪʪʘʥ ײץʨʳʣʘʜʳ: 1) ʪʽʟʙʝʢʪʝʣʛʝʥ ʘʰʳץ-

ʞʝʨʘʩʪʳ ᴇשʜʽʨʫ ʞײʤʳʩʪʘʨʳʤʝʥ (çʢʘʨʴʝʨ-ʰʘʭʪʘè), ʤײʥʜʘʡ ʞʘסʜʘʡʜʘ ʘʣʜʳʤʝʥ 

ʘʰʳץ ʪʘʫ-ʢʝʥ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʝʜʽ ʢʝʡʽʥ ʞʝʨʘʩʪʳ ʪᴅʩʽʣʽʥʝ ʢᴇʰʝʜʽ; 2) 

ʪʽʟʙʝʢʪʝʣʛʝʥ ʞʝʨʘʩʪʳ-ʘʰʳץ ᴇשʜʽʨʫ ʞײʤʳʩʪʘʨʳʤʝʥ (çʰʘʭʪʘ-ʢʘʨʴʝʨè) ï ʙײʣ 

ʞʘסʜʘʡʜʘ ᴇשʜʽʨʫ ʞײʤʳʩʪʘʨʳ ʘʣʜʳʤʝʥ ʞʝʨʘʩʪʳ ʪᴅʩʽʣʽʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ, ʢʝʡʽʥ 

ʘʰʳץ ʪᴅʩʽʣʛʝ ʢᴇʰʝʜʽ; ɸʨʘʣʘʩ ץʘʟʫ ʪᴅʩʽʣʜʝ (ʘʨʘʣʘʩ ʛʝʦʪʝʭʥʦʣʦʛʠʷ ʜʝʧ ʪʝ 

ʘʪʘʡʜʳ) ʞʝʨʘʩʪʳ ץʦʨʣʘʨʳʥ ʘʰʫ ʞʽʢʪʝʤʝʩʽ 1 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ 

 
ʉʫʨʝʪ 1 ï ɸʨʘʣʘʩ ץʘʟʫ ʪᴅʩʽʣʽʥʜʝ ʞʝʨʘʩʪʳ ץʦʨʣʘʨʳʥ ʘʰʫ ʩʭʝʤʘʣʘʨʳ 

ɸʨʘʣʘʩ ץʘʟʫ ʪᴅʩʽʣʽʥʽש ʝʨʝʢʰʝ ʩʧʝʮʠʬʠʢʘʩʳ - ʢʘʨʴʝʨ ʤʘשʘʡʳʥʜʘסʳ 

ʩʽʣʝʤʜʝʛʽ ʪʘʫ ʞʳʥʳʩʪʘʨʜʳש ʞʳʣʞʫʳʥʳש ʩʝʙʝʙʽ ʙʦʣʘʪʳʥ ʘʰʳץ ʢʘʨʴʝʨʣʽʢ 

ʢʝשʽʩʪʽʢʪʽש ʙʦʣʫʳ, ʦʣ ᴇʟ ʘʣʜʳʥʘ ʞʝʨʘʩʪʳ ʪᴅʩʽʣʽʥʝ ʢᴇʰʫ ʢʝʟʽʥʜʝ ᴇʪʝ ʤʘשʳʟʜʳ 

ʞʘשʘ ʪʝʭʥʦʛʝʥʜʽ ʬʘʢʪʦʨ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ɸʰʳץ ʢʝʥ ʞײʤʳʩʪʘʨʳ ʩʝʙʝʙʽʥʝʥ 
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ʧʘʡʜʘ ʙʦʣסʘʥ ʘʫץʳʤʜʳ ʘʰʳץ ʢʘʨʴʝʨʣʽʢ ʢʝשʽʩʪʽʢʪʽש ʙʦʣʫʳ ʢʘʨʴʝʨ ʘʩʪʳʥʜʘסʳ 

 שʨʛʽʟʫʜʽװʤʳʩʪʘʨʳʥ ʞײʜʽʨʫ ʪᴅʩʽʣʜʝʨʽʥ ʞᴅʥʝ ʞʘʣʧʳ ʞʝʨʘʩʪʳ ʞשʦʨʣʘʨʜʳ ᴇץ

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʪʘשʜʘʫʜʘ װʣʢʝʥ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. 

ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ʢʝʥ ʦʨʳʥʜʘʨʳʥ ʘʨʘʣʘʩ ʪᴅʩʽʣʤʝʥ ᴇʥʜʽʨʫ 

ʞײʤʳʩʪʘʨʳʥʜʘ ʢᴇʙʽʥʝʩʝ ʜᴅʩʪװʨʣʽ ʘʰʫ ʪᴅʩʽʣʜʝʨʽ (ʪʽʢ ʞᴅʥʝ ʢᴇʣʙʝʫ ʦץʧʘʥʜʘʨʤʝʥ) 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ɹʽʨʘץʪʘ, ʢʘʨʴʝʨ ʢʝשʽʩʪʽʛʽʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʫ ʤʘץʩʘʪʳʥʜʘ 

ʢʘʨʴʝʨ ʢʦʥʪʫʨʳʥʘʥ ʪʳʩ ʢʝʥ ʰʦסʳʨʣʘʨʜʳ ʙʘʩץʘ ʜʘ (ʰʪʦʣʴʥʷʣʘʨʤʝʥ, 

ʝשʽʩʪʝʨʤʝʥ, ʦʨʞʦʣʜʘʨʤʝʥ, ʢʘʨʴʝʨ ʞʘסʜʘʫʣʘʨʳʥʘʥ ᴅʣʜʝ ʪװʙʽʥʝʥ ʩʲʝʟʜʝʨʤʝʥ) 

ʘʰʫ ʪᴅʩʽʣʜʝʨʽʤʝʥ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾײʤʳʩʪʳש ʥʝʛʽʟʛʽ ʠʜʝʷʩʳ ʙʦʣʳʧ, ʘʨʘʣʘʩ ץʘʟʫ ʪᴅʩʽʣʜʝ (ʘʨʘʣʘʩ 

ʛʝʦʪʝʭʥʦʣʦʛʠʷ) ʘʰʳץ ʢʘʨʴʝʨʣʽʢ ʢʝשʽʩʪʽʢ ʞᴅʥʝ ʢʘʨʴʝʨʜʽש ʢʦʥʪʫʨʳʥʘ ʞʘץʳʥ 

ʞʳʥʳʩʪʘʨʜʳש ʞʳʣʞʫ ʘʡʤʘסʳ ʜʝʛʝʥ - ʞʘשʘ ᴅʩʝʨ ʝʪʫ ʪʝʭʥʦʛʝʥʜʽ ʬʘʢʪʦʨʜʳ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʽʢ ʰʘʭʪʘʣʳץ ʦץʧʘʥʜʘʨʜʳ ʦʨʥʘʪʫ ʦʨʳʥʜʘʨʳʥ ʪʘשʜʘʫʜʳש 

 .ʳʣʳʤʠïᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽʥ ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳס

 

 
ϧʦʣʜʘʥʳʣϤʘʥ ϸʜʝʙʠʝʪ  
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ᴄᴆɾ 622.831.3                           ʉʘʪʘʥʦʚ ɾ.ʈ. - ʩʪʫʜʝʥʪ פʘʨʊʋ (ʛʨ ɻɼ-18-1) 

 .ʘʨʊʋ ɽʩʢʝʥʦʚʘ ɻ.ɹפ ,ʳʪץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢ.- ʘנ

 

ʊɸʋ ɾʓʅʓʉʊɸʈʓʅ ɾɸʈʓʃʓʉʇɽʅ ɹױɿʋ ʂɽɿɯʅɼɽ ɾɸʅʐʓʃʋ 

ɾᴄʅɽ ɾɸʈʓפʐɸפʊɸʈɼʓר ʇɸʁɼɸ ɹʆʃʋ ɸʁʄɸפʊɸʈʓʅʓר 

ᴆʃʐɽʄɼɽʈɯʅ ɿɽʈʊʊɽʋ 
 

ɾʘʨʳʣסʳʰ ʟʘʪ ʟʘʨʷʜʳʥʳש ʙʽʨ ʤʝʟʛʽʣʜʝ ʞʘʨʳʣʫʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦʨʪʘʜʘ 

ʩʳסʫ ʪʦʣץʳʥʳ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʦʣ ʞʘʨʳʣʳʩ ᴇʥʽʤʜʝʨʽ ï ץʦʨʰʘסʘʥ ʦʨʪʘʤʝʥ 

ʙʘʡʣʘʥʳʩʪʘ ʪʘʫ ʞʳʥʳʩʳʥʳץ שʘʙʘʪʳʥ ץʳʩʘʜʳ, ײʩʘץʪʘʡʜʳ ʞᴅʥʝ ʩײʡʳץ ʢװʡʛʝ 

ʢʝʣʪʽʨʝʜʽ. ʄײʥʜʘסʳ ץʦʨʰʘסʘʥ ʦʨʪʘ ʤʘʪʝʨʠʘʣʳ ʞʘʥ-ʞʘץʪʳ ʩʳסʳʣʫ ʢװʡʽʥ 

ʩʝʟʽʥʝʜʽ. פʘʪʪʳ ʦʨʪʘʜʘסʳ ʞʘʨʳʣʳʩʪʳש ᴅʩʝʨʽ ʪʫʨʘʣʳ ʠʜʝʷסʘ ʩᴅʡʢʝʩ [1-6] 

ʨʝʪʪʝʣʝʪʽʥ ײʩʘץʪʘʫ ʘʡʤʘסʳ ʝʢʽ ʘʡʤʘץʪʳ ץʘʤʪʠʜʳ: ײʩʘץʪʘʫ ʘʡʤʘסʳ ʞᴅʥʝ ʩʳʥʫ 

ʘʡʤʘסʳ (1-ʩʫʨʝʪ). 

ɾɿ ʟʘʨʷʜʳʥʳש ʞʘʨʳʣʳʩʳ ʢʝʟʽʥʜʝ ʙᴇʣʽʥʝʪʽʥ ʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷʥʳש 

ʰʘʤʘʩʳ 

E = ́ Ŀr2
ϰ.ʘ. ĿlϰϬϤ Ŀɔʞʟ ĿQ, 

ʤײʥʜʘסʳ r ײ.ʘ. ï ײʩʘץʪʘʫ ʘʡʤʘסʳʥʳש ʨʘʜʠʫʩʳ, ʤ; lסשײ ï ɾɿ ʟʘʨʷʜʳʥʳש 

 ʤʝʥʰʽʢʪʽ שʳ, ʢʛ/ʤ3; Q ï ʞʘʨʳʣʳʩʪʳסʳ, ʤ; ɔʞʟ ï ɾɿ ʢᴇʣʝʤʜʽʢ ʩʘʣʤʘסʟʳʥʜʳײ

ʵʥʝʨʛʠʷʩʳ, ʢʛʤ/ʢʛ. 

ʊʘʫ ʞʳʥʳʩʳ ʤʘʩʩʘʩʳʥʳש ʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷʩʳ ɾɿ ʟʘʨʷʜʳʥʳש 

ʞʘʨʳʣʫʳ ʢʝʟʽʥʜʝ ʙᴇʣʽʥʝʪʽʥ ʵʥʝʨʛʠʷסʘ ʪʝש ʝʢʝʥʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʽʟ ʘʣʘʤʳʟ 

0,5 ́ Ŀ lϰϬϤĿɟʨ.ʞ.Ŀɜ
2
0Ŀ r

2
ʨ.ʞ.=  Ŀ́ r2

ϰ.ʘ. ĿlϰϬϤ ĿɔʞʟĿQ 

ʤײʥʜʘסʳ ɟʨ.ʞ. - ʨʘʜʠʘʣʜʳ ʞʘʨʳץʪʘʨ ʘʡʤʘסʳʥʜʘסʳ ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש 

ʪʳסʳʟʜʳסʳ, ʢʛ/ʤ3; ɜ0-ʟʘʨʷʜ ʙʝʪʽʥʜʝʛʽ ʪʘʫ ʞʳʥʳʩʳ ʙᴇʣʰʝʢʪʝʨʽʥʽש 

ʞʳʣʜʘʤʜʳסʳ, ʤ. 

ʆʩʳʜʘʥ  

ɜ0=
Ͻ̇ ̈

Ȣ̑̇Ȣ
 

ʂʠʥʝʪʠʢʘʣʳץ ʪʝʦʨʠʷʥʳײ שʩʪʘʥʳʤʜʘʨʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʫʘץʳʪ ʙʽʨʣʽʛʽʥʝ 

ʟʘʨʷʜʪʳש ʘʡʥʘʣʘʩʳʥʜʘס  r ʢʝʟ-ʢʝʣʛʝʥ ʩʬʝʨʘʣʳץ ʙʝʪʽ ʘʨץʳʣʳ ʤʘʪʝʨʠʘʣʜʳש 

ʢᴇʣʝʤʽ ʟʘʨʷʜʪʳש ʙʘʩʪʘʧץʳ ʰʝʢʘʨʘʩʳʥʘʥ ʪʳʩ ʛʘʟʜʘʨʜʳש ʢᴇʣʝʤʽʥʝ ʪʝש, ʷסʥʠ 

4 Ŀ́r2 Ŀɜ 4 Ŀ́ r2
ϰ.ʘ. Ŀɜ0 , 

ʅʝʤʝʩʝ 

ɜ  ɜ0
Ȣ́Ȣ

                                                      (1) 

ʤײʥʜʘסʳ r ï ɾɿ ʟʘʨʷʜʳʥʳש ʨʘʜʠʫʩʳ;  ɜ - ʘʨʘץʘʰʳץʪʳץʪʘסʳ ʪʘʫ ʞʳʥʳʩʪʘʨ 

ʙᴇʣʰʝʢʪʝʨʽʥʽש ʞʳʣʜʘʤʜʳסʳ, ʤ/ʩ;  

(1) ʬʦʨʤʫʣʘ ʝʩʝʙʽʥʝʥ ʘʣʘʤʳʟ 

ɜ=
Ͻ̇ ̈ Ȣ́Ȣ

 

                                                  

ʤײʥʜʘסʳ ɟ ï ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש ʪʳסʳʟʜʳסʳ, ʢʛ/ʤ3. 

ɟ=ЎȾὫ, Ў - ʪʘʙʠסʠ ʢװʡʜʝʛʽ ʞʳʥʳʩʪʳש ʢᴇʣʝʤʜʽʢ ʩʘʣʤʘסʳ, ʢʛ/ʤ3 
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Ὣ- ʝʨʢʽʥ ʪװʩʫʜʽ ʪᴇʤʝʥʜʝʪʫ, ʤ/ʩ2 

ɜ ʤᴅʥʽʥ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘʤʝʥ ʘʥʳץʪʘʡʤʳʟ  

ɜ=
Ͻ̇ ̈

Ў

Ȣ́Ȣ
 

v = vʢʨ, vʢʨ - ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש ʢʨʠʪʠʢʘʣʳץ ʞʳʣʜʘʤʜʳסʳ, ʤ/ʩ. 

ʆʩʳʣʘʡʰʘ, ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש ʤʘʩʩʠʚʽʥ ʞʘʨʳʣסʳʰ ʪװʨʜʝ ʙײʟʫ ʢʝʟʽʥʜʝ 

 ץʙʦʡʣʳ שʨʘʜʠʫʩʳʥʘ, ʢʝʨʥʝʫʣʝʨʜʽ שʨʘʜʠʫʩʳ ɾɿ ʟʘʨʷʜʳʥʳ שʳʥʳסʪʘʫ ʘʡʤʘץʩʘײ

ʪʦʣץʳʥʜʘʨʳʥʳש ʪʘʨʘʣʫ ʞʳʣʜʘʤʜʳסʳʥʘ, ʞʘʨʳʣʘʪʳʥ ʞʳʥʳʩʪʘʨʜʳש 

ʪʳסʳʟʜʳסʳʥʘ ʞᴅʥʝ ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש ʩʳסʳʣʫ ʙʝʨʽʢʪʽʛʽʥʝ ʢʝʨʽ ʧʨʦʧʦʨʮʠʦʥʘʣ 

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. 

ɾʘʨʳץʰʘץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫ ʘʡʤʘסʳ (ʨʘʜʠʘʣʜʳ ʞʘʨʳץʪʘʨʜʳש ʧʘʡʜʘ 

ʙʦʣʫ ʘʡʤʘסʳ) ʞʳʥʳʩʪʳש ʩʦʟʳʣʫ ʙʝʨʽʢʪʽʛʽʥʝʥ ʘʩʘʪʳʥ ʪʘʥʛʝʥʮʠʘʣʜʳ ʩʦʟʳʣʫ 

ʢʝʨʥʝʫʣʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ɿʝʨʪʪʝʫʣʝʨ ʞʘʨʳʣʳʩ ʦʨʪʘʣʳסʳʥʘʥ ʘʣʳʩʪʘסʘʥ ʢʝʟʜʝ 

ʩʳסʳʣʫ ʪʦʣץʳʥʳʥʘʥ ʪʫʳʥʜʘסʘʥ ʢʝʨʥʝʫʣʝʨʜʽץ שʘʨץʳʥʜʳʣʳסʳ ʪᴇʤʝʥʜʝʡʪʽʥʽʥ 

ʞᴅʥʝ ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש ʙײʟʳʣʫ ʧʨʦʮʝʩʽ ʙʘʩץʘʰʘ ʙʦʣʘʪʳʥʜʳסʳʥ ʘʥʳץʪʘʜʳ 

[7, 8]. ʉʳסʳʣʫ ʪʦʣץʳʥʳʤʝʥ ץʦʟסʘʣʳʩץʘ ץʘʪʳʩʘʪʳʥ ʪʘʫ ʞʳʥʳʩʪʘʨʳ ʨʘʜʠʫʩ 

ʙʦʡʳʤʝʥ ʞʘʨʳʣʳʩ ʦʨʪʘʣʳסʳʥʘʥ ʰʳסʳʧ ץʦʟסʘʣʫʜʳ ʞʘʣסʘʩʪʳʨʘʜʳ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʦʡʜʘʥ ʙᴇʣʽʥʝʪʽʥ ʦʨʪʘʜʘ ᴅʨʙʽʨ ʵʣʝʤʝʥʪʘʨʣʳ ʮʠʣʠʥʜʨʣʽʢ ץʘʙʘʪ 

ʩʦʟʳʣʳʧ, ʨʘʜʠʫʩʳʥ ʘʨʪʪʳʨʘʜʳ, ʙײʣ ʟʘʨʷʜʪʳש ʙʘʨʣʳץ ʙʘסʳʪʪʘ ʙᴇʣʽʥʝʪʽʥ 

ʨʘʜʠʘʣʜʳ ʞʘʨʳץʪʘʨ ʞװʡʝʩʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ɸʡʤʘץʪʘסʳ ʪʘʫ 

ʤʘʩʩʠʚʽʥʽש ʪײʪʘʩʪʳסʳʥʳש ʙײʟʳʣʫʳ ʟʘʨʷʜʪʳש ʙʝʪʽʥʝ ץʘʣʳʧʪʳ ʙʘסʳʪʪʘ 

ʙʘסʳʪʪʘʣסʘʥ ʢʽʰʢʝʥʪʘʡ ʞʘʨʳץʰʘץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ ʞװʨʝʜʽ. ʈʘʜʠʘʣʜʳ 

ʞʘʨʳץʰʘץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳ ʪʘʫ ʤʘʩʩʠʚʽʥʽװ שʟʽʣʫ ʙʝʨʽʢʪʽʛʽʥʝʥ ʘʩʘʪʳʥ 

ʪʘʥʛʝʥʮʠʘʣʜʳ ʩʦʟʳʣʫ ʢʝʨʥʝʫʣʝʨʽʥʽש ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɾʘʨʳʣʳʩ 

ʦʨʪʘʣʳסʳʥʘʥ ʦʜʘʥ ᴅʨʽ ʘʣʳʩʪʘסʘʥ ʢʝʟʜʝ ʩʦʟʳʣʫ ʢʝʨʥʝʫʣʝʨʽʥʝʥ ʪʫʳʥʜʘסʘʥ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨ ʪʦץʪʘʡʜʳ ʞᴅʥʝ ʞʘשʘ ʞʘʨʳץʪʘʨ ʧʘʡʜʘ ʙʦʣʤʘʡʜʳ. ɸʣʘʡʜʘ, 

ʙײʨʳʥ ʧʘʡʜʘ ʙʦʣסʘʥ ʞʘʨʳץʰʘץʪʘʨ ʩʦʟʳʣʫ ʢװʰʪʝʨʽʥʽש ʰʦסʳʨʣʘʥʫʳ ʙʦʣʘʪʳʥ 

ʞʝʨʜʝ ʦʣʘʨʜʳײ שʰʪʘʨʳʥʜʘסʳ ʢʝʨʥʝʫʣʝʨʜʽץ שʘʡʪʘ ʙᴇʣʽʥʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʙʽʨʰʘʤʘ ץʘʰʳץʪʳץץʘ ʪʘʨʘʣʫʳ ʤװʤʢʽʥ. 
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ʋɼʂ 528.4    ʉʝʤʠʥ ʅ.ɸ. ï ʩʪʫʜʝʥʪ ʂʘʨʊʋ (ʛʨ. ɻʠʂ-18-5) 

ʅʘʫʯʥ. ʨʫʢ.- ʤ.ʪ.ʥ., ʩʪ.ʧʨʝʧ. ʅʘʛʠʙʠʥ ɸ.ɸ. 

 

ɻɽʆɼɽɿʀʏɽʉʂʀɽ ʈɸɹʆʊʓ ɺ  

ɼʆʈʆɾʅʆ-ʉʊʈʆʀʊɽʃʔʅʆʁ ʂʆʄʇɸʅʀʀ 

 

ɼʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʨʝʤʦʥʪʝ ʜʦʨʦʛ. ʂʦʤʧʘʥʠʷ ʦʙʣʘʜʘʝʪ ʣʠʮʝʥʟʠʝʡ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʰʪʘʪʦʤ 

ʦʧʳʪʥʳʭ ʨʘʙʦʯʠʭ.  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʊʆʆ çױʣʘʨ ʄʂè ʚ ʦʙʣʘʩʪʠ ʛʝʦʜʝʟʠʠ: 

1) ʀʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

2) ɺʳʧʦʣʥʝʥʠʝ ʨʘʟʙʠʚʦʯʥʳʭ ʨʘʙʦʪ; 

3) ʉʦʟʜʘʥʠʝ ʩʲʝʤʦʯʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ; 

4) ʇʦʜʩʯʝʪ ʦʙʲʸʤʦʚ ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʙʦʪ. 

ʊʆʆ çʋʣʘʨ ʄʂè ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʦʬʠʩ ʚ ʛ. ʂʘʨʘʛʘʥʜʘ. 

ʀʤʝʝʪʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʦʨʛʪʝʭʥʠʢʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʣʦʪʪʝʨ ʠ ʩʢʘʥʝʨ ʬʦʨʤʘʪʘ 

ɸ0, ʮʚʝʪʥʳʝ ʧʨʠʥʪʝʨʳ. 

ɻʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ: GNSS ʧʨʠʝʤʥʠʢʠ ʬʠʨʤʳ Trimble, 

ʥʠʚʝʣʠʨʳ, ʨʝʡʢʠ ʨʘʟʥʳʭ ʚʳʩʦʪ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʙʦʨ Trimble R2, ʘ ʧʨʠ 

ʥʠʚʝʣʠʨʦʚʘʥʠʠ ʪʨʘʩʩʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʙʦʨ Bosh x24.  

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʥʷʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

 

ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʳ ʩʦʧʨʦʚʦʞʜʘʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ 7ʡ 

ʤʘʛʠʩʪʨʘʣʠ ʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʡ. ʄʳ 

ʚʳʩʪʘʚʣʷʣʠ ʦʪʤʝʪʢʠ ʩʣʦʸʚ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʇʨʦʚʦʜʠʣʠ ʨʘʟʙʠʚʦʯʥʳʝ 

ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ GNSS ʧʨʠʸʤʥʠʢʦʚ: ʩʲʝʟʜʳ, ʦʩʪʨʦʚʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ. ɺʳʧʦʣʥʷʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ 

ʟʘʢʦʥʯʝʥʥʳʤ ʩʣʦʷʤ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. 
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ʈʠʩʫʥʦʢ 2 ï ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʩʲʝʤʢʘ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʙʦʪʳ 

 

ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʊʆʆ çױʣʘʨ ʄʂè ʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʨʠʤʝʥʠʣ ʥʘ 

ʧʨʘʢʪʠʢʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʛʦ 

ʢʫʨʩʘ. ʄʥʦʶ ʙʳʣʠ ʦʮʝʥʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʞʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ. ʇʨʝʜʧʨʠʷʪʠʝ ʧʨʝʜʦʩʪʘʚʠʣʦ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʨʫʢʦʚʦʜʷʱʝʛʦ ʤʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʨʘʢʪʠʢʦʡ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɻʅʉʉ ʧʨʠʝʤʥʠʢ Trimble R2 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://www.trimblegnss.ru/catalog/gnss-

sistemy/trimble-r2/ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 1.03.2022). 

  


