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ʃʳʯʢʠʥʘ ʅ.ʅ., ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ɻʋʋ 

ȸɚɐɑɗɔɜɚɎɌəɔɑ əɌ ɚɝəɚɎɑ ɝɔɝɞɑɘəɚ-ɐɔəɌɘɔɣɑɝɖɚɏɚ ɛɚɐɡɚɐɌ. 

ȽɔɝɞɑɘəɌɫ ɐɔəɌɘɔɖɌ ɔ ɟɛɜɌɎɗɑəɣɑɝɖɔɕ ɖɚəɝɌɗɞɔəɏ. 

Å ȴɝɞɚɜɔɣɑɝɖɚɑ ɜɌɓɎɔɞɔɑ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔɡ ɛɜɚɑɖɞɚɎ. ȹɌɝɞɚɫɥɑɑ. ȭɟɐɟɥɑɑ. 

Å ȴəɐɟɝɞɜɔɌɗɨəɌɫ ɐɔəɌɘɔɖɌ. Ⱥɞ ɝɔɝɞɑɘəɚɏɚ ɘɧɤɗɑəɔɫ ɘɑəɑɐɒɑɜɚɎ ð ɖ 
ɜɑɌɗɔɓɌɢɔɔ ɝɑɜɨɑɓəɧɡ ɖɚɜɛɚɜɌɞɔɎəɧɡ ɌəɌɗɔɞɔɣɑɝɖɔɡ ɛɜɔɗɚɒɑəɔɕ əɌ ɚɝəɚɎɑ 
ɔɘɔɞɌɢɔɚəəɧɡ ɘɚɐɑɗɑɕ. 

Å ȶɚɜɛɚɜɌɞɔɎəɌɫ ɐɔəɌɘɔɖɌ ɔ ɟɛɜɌɎɗɑəɣɑɝɖɔɕ ɖɚəɝɌɗɞɔəɏ. Ȼɜɚɍɗɑɘɧ ɔ ɐɔəɌɘɔɖɌ 
ɜɚɝɞɌ Ɏ ȼɚɝɝɔɔ. ȶɚəɝɌɗɞɔəɏ ɔ ɖɌɣɑɝɞɎɚ ɜɌɍɚɞɧ Ɏ ɝɔɝɞɑɘəɚɕ ɐɔəɌɘɔɖɑ. 

Å Ⱥɞ ɖɚɜɛɚɜɌɞɔɎəɚɕ ɐɔəɌɘɔɖɔ ɖ ɝɚɢɔɌɗɨəɚɕ. ȼɑɤɑəɔɫ əɌ ɚɝəɚɎɑ ɔɘɔɞɌɢɔɚəəɚɏɚ 
ɘɚɐɑɗɔɜɚɎɌəɔɫ ɐɗɫ ɠɑɐɑɜɌɗɨəɧɡ, ɜɑɏɔɚəɌɗɨəɧɡ ɔ ɘɟəɔɢɔɛɌɗɨəɧɡ ɚɜɏɌəɚɎ 
ɎɗɌɝɞɔ. ȹɌɢɔɚəɌɗɨəɌɫ ɘɚɐɑɗɨ ɔ ɝɞɜɌɞɑɏɔɫ ȼɚɝɝɔɔ.  

Å ȻɜɚɏɜɌɘɘɧ-ɔɘɔɞɌɞɚɜɧ ɔ Ɏɧɝɚɖɔɑ ɞɑɡəɚɗɚɏɔɔ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ. 
ȴəɝɞɜɟɘɑəɞɧ ɝɢɑəɌɜəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ Ɏ DSS. e-Manufacturing 

Å ȴəɞɑɏɜɔɜɚɎɌəəɧɕ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ. ȴəɞɑɜɌɖɞɔɎəɧɑ ɔɘɔɞɌɢɔɚəəɧɑ 
ɔɏɜɧ (ɞɜɑəɌɒɑɜɧ ɐɗɫ ɘɑəɑɐɒɑɜɚɎ) ɖɌɖ ɩɠɠɑɖɞɔɎəɌɫ ɘɑɞɚɐɔɖɌ ɟɛɜɌɎɗɑəɣɑɝɖɚɏɚ 
ɚɍɜɌɓɚɎɌəɔɫ. SD-ɏɜɟɛɛɧ ɔ ɛɜɚɏɜɌɘɘɧ ɛɜɔ Ɏɑɐɟɥɔɡ  ɍɔɓəɑɝ-ɤɖɚɗɌɡ ɘɔɜɌ. 

Å ȺɍɥɑɝɞɎɑəəɌɫ ɐɑɫɞɑɗɨəɚɝɞɨ. ȼɟɝɝɖɚɑ ɚɞɐɑɗɑəɔɑ ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɚɍɥɑɝɞɎɌ  SD. 
ȸɑɒɐɟəɌɜɚɐəɚɑ ɝɚɞɜɟɐəɔɣɑɝɞɎɚ. 
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ȴɝɞɚɜɔɣɑɝɖɚɑ ɜɌɓɎɔɞɔɑ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɔɡ ɛɜɚɑɖɞɚɎ. 

Ȱɒ. ɀɚɜɜɑɝɞɑɜ. ȴəɐɟɝɞɜɔɌɗɨəɌɫ ɐɔəɌɘɔɖɌ.  
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Ȱɒ. ɀɚɜɜɑɝɞɑɜ. ȴəɐɟɝɞɜɔɌɗɨəɌɫ ɐɔəɌɘɔɖɌ. 

 MIT ȽɗɚɌəɚɎɝɖɌɫ ɍɔɓəɑɝ-ɤɖɚɗɌ. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʧʦʪʦʢ 

ʄʘʪʝʨʠʘʣʴʥʳʡ  
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ʇʦʪʦʢ  

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʦʪʦʢ ʨʘʙʦʯʝʡ  

ʩʠʣʳ 

ʇʦʪʦʢ ʜʝʥʝʞʥʳʭ  

ʩʨʝʜʩʪʚ 

ʇʦʪʦʢ ʟʘʢʘʟʦʚ 
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ȽɗɚɌəɚɎɝɖɌɫ ɍɔɓəɑɝ-ɤɖɚɗɌ. Ȱɒ.ȽɞɑɜɘɌə. ȴɓɟɣɑəɔɑ 

ɔɝɞɚɣəɔɖɚɎ ɖɚɜɛɚɜɌɞɔɎəɚɏɚ ɜɚɝɞɌ. 

 

ʉʝʪʝʚʳʝ ʵʬʬʝʢʪʳ 

ʎʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ  

ʢʦʤʧʘʥʠʠ. 

ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʧʨʦʜʫʢʪʝ. 

 ʈʝʢʣʘʤʘ ʠ ʧʨʷʤʳʝ ʧʨʦʜʘʞʠ. 
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Ȱɒ. ȽɞɑɜɘɌəɌ çBusiness Dynamics ð Systems Thinking 

and Modeling for a Complex Worldè  
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ȶɚɜɛɚɜɌɞɔɎəɌɫ ɐɔəɌɘɔɖɌ ɔ ɟɛɜɌɎɗɑəɣɑɝɖɔɕ ɖɚəɝɌɗɞɔəɏ.  

ȷɚəɐɚəɝɖɌɫ ɍɔɓəɑɝ-ɤɖɚɗɌ. 

 Ȱɒ.ȸɚɜɑɖɜɚɠɞ:çStrategic Modelling and Business 

Dynamicsè . 

 ȶɔɘ ȿɚɜɜɑə: çCompetitive Strategy Dynamicsè, çStrategic 

Management Dynamicsè  
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ȽɞɜɌɞɑɏɔɣɑɝɖɌɫ ɌɜɡɔɞɑɖɞɟɜɌ ɛɚ ȿɚɜɜɑəɟ.  

ȸɑɞɚɐɔɖɔ ɟɛɜɌɎɗɑəɣɑɝɖɚɏɚ ɖɚəɝɌɗɞɔəɏɌ. 
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ȽɞɜɌɞɑɏɔɣɑɝɖɌɫ ɌɜɡɔɞɑɖɞɟɜɌ ɔ ɐɔəɌɘɔɖɌ 

 ɝɍɌɗɌəɝɔɜɚɎɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚ ȶ. ȿɚɜɜɑəɟ 

ʇʦʪʨʝʙʠʪʝʣʠ

ɹʠʟʥʝʩ-

ʧʨʦʮʝʩʩr

ʆʙʫʯʝʥʠʝ ʠ ʨʦʩʪ
ʌʠʥʘʥʩr
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ʆʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʠʥʘʤʠʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ 
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ʇʨʦʝʢʮʠʷ ζ˴͙͔ͤͭ͡· ͙ ͔͙͎ͣ͊ͪͭͤ͟η 
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ʇʨʦʝʢʮʠʷζˤ͔͙͔ͤͯͭͪͤͤ ͨͪͦͼ͔ͫͫ·η 
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ʇʨʦʝʢʮʠʷ ζ˴͔͔ͦͣͨͭͤͼ͙͙ ͙ ͪͦͫͭη 
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ʉ͙ ͔ͫͭͣͤͦ-͙͙͒ͤ͊ͣ;͔ͫ͟ʘ  ̫ͣ ͔ͦ͒͡ʴ 
ʧʨʝʜʧʨʠʷʪʠʷ 
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͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ

˽͙͍͔ͪ͡;͔͙͔ͤ
͍ͤͦ·ͻ
͙͔͍ͤͭͦ͟͡

͔̂ͣͤΈ΄͔͙͔ͤ
͔͙ͨͦͭͪ
͙͔͍ͤͭͦ͟͡

˻͍͙͔ͨͪ͊͒͊ͤ
ͺ͙͍ͤ͊ͤͫͦ·ͻ
͙͙͚ͦ͗͒͊ͤ

˽͍ͦ·΄͔͙͔ͤ
Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟
͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ
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ȼɑɞɜɚɝɛɑɖɞɔɎɌ ɔ ɛɑɜɝɛɑɖɞɔɎɌ ɝɔɝɞɑɘəɚɕ 

ɐɔəɌɘɔɖɔ; ɌəɌɗɔɓ ɐɔəɌɘɔɖɔ ɜɌɓɎɔɞɔɫ 

ȴəɞɑɏɜɔɜɚɎɌəəɧɕ ɘəɚɏɚɠɟəɖɢɔɚəɌɗɨəɧɕ ɖɚɘɛɗɑɖɝ 

ɔɘɔɞɌɢɔɚəəɧɡ ɘɚɐɑɗɑɕ, ɌəɌɗɔɞɔɣɑɝɖɔɡ ɛɜɔɗɚɒɑəɔɕ ɔ 

ɔəɝɞɜɟɘɑəɞɚɎ ɐɗɫ ɝɞɜɌɞɑɏɔɣɑɝɖɚɏɚ ɔ ɞɌɖɞɔɣɑɝɖɚɏɚ 

ɟɛɜɌɎɗɑəɔɫ ɐɑɫɞɑɗɨəɚɝɞɨɪ ɛɜɑɐɛɜɔɫɞɔɕ (ɡɚɗɐɔəɏɚɎ, 

ɍɌəɖɚɎ) 

ȼȱɄȱȹȴɋ Ȱȷɋ ȻȼȱȰȻȼȴɋȾȴȵ, ɁȺȷȰȴȹȯȺȮ, 

ȭȬȹȶȺȮ ȴ ɀȴȹȬȹȽȺȮɇɁ ȺȼȯȬȹȴȳȬɂȴȵ 
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ȽɞɜɌɞɑɏɔɣɑɝɖɌɫ ɌɜɡɔɞɑɖɞɟɜɌ ɔ ɖɚɜɛɚɜɌɞɔɎəɌɫ ɐɔəɌɘɔɖɌ 

ɛɜɑɐɛɜɔɫɞɔɫ.  

ȺɍɚɍɥɑəəɌɫ ɘɚɐɑɗɨ ɟɛɜɌɎɗɑəɔɫ ɜɚɝɞɚɘ ɚɜɏɌəɔɓɌɢɔɔ əɌ ɚɝəɚɎɑ 

ɐɔɌɏɜɌɘɘɧ ɛɜɔɣɔəəɚ-ɝɗɑɐɝɞɎɑəəɧɡ ɝɎɫɓɑɕ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ

ʦʪ ʨʘʟʤʝʨʘ ʩʝʪʠ

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ

ʧʨʦʛʨʘʤʤ ʄʘʡʢʨʦʩʦʬʪ

ʥʦʚʳʝ

ʧʦʪʨʝʙʠʪʝʣʠ

ʢʦʣʠʯʝʩʪʚʦ
ʠʥʩʪʘʣʣʷʮʠʡ ʧʨʦʛʨʘʤʤ

ʄʘʡʢʨʦʩʦʬʪ

ʟʘʪʨʘʪʳ R&D

ʚʳʨʫʯʢʘ

ʄʘʡʢʨʦʩʦʬʪ

ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ

+

+

+

ʫʣʫʯʰʝʥʠʝ
ʧʨʦʛʨʘʤʤʥʳʭ
ʧʨʦʜʫʢʪʦʚ

+

ʨʘʟʨʘʙʦʪʢʘ
ʧʨʦʛʨʘʤʤʥʳʭ
ʧʨʦʜʫʢʪʦʚ +

+

+

ʩʝʪʝʚʳʝ ʵʬʬʝʢʪʳ

ʘʢʩʝʣʝʨʘʪʦʨ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ

ʘʢʩʝʣʝʨʘʪʦʨ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ

+

ʘʢʩʝʣʝʨʘʪʦʨ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʣʷ
ʥʝʟʘʚʠʩʠʤʳʭ

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ

+

ʧʨʦʛʨʘʤʤʳ,
ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ
ʄʘʡʢʨʦʩʦʬʪ

+

+

+

ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʣʘʤʫ

ʠ ʤʘʨʢʝʪʠʥʛ

ʧʦʚʳʰʝʥʠʝ
ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ
ʧʨʦʜʫʢʮʠʠ ʄʘʡʢʨʦʩʦʬʪ

+
+

+

ʘʢʩʝʣʝʨʘʪʦʨ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ
ʧʨʦʛʨʘʤʤʥʳʭ
ʧʨʦʜʫʢʪʦʚ

+

+

ʧʦʛʣʦʱʝʥʠʝ

ʢʦʥʢʫʨʝʥʪʦʚ
+

ʘʢʩʝʣʝʨʘʪʦʨ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ

+

Åȶɚɘɛɗɑɖɝəɧɕ ɐɔəɌɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

ɎɓɌɔɘɚɝɎɫɓɑɕ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɝɞɜɌɞɑɏɔɔ 

ɛɜɑɐɛɜɔɫɞɔɫ əɌ ɚɝəɚɎɑ ɚɍɚɍɥɑəəɚɕ ɝɔɝɞɑɘəɚ-

ɐɔəɌɘɔɣɑɝɖɚɕ ɘɚɐɑɗɔ, ɌəɌɗɔɓ ɛɜɔɣɔə 

ɖɚɜɛɚɜɌɞɔɎəɚɏɚ ɜɚɝɞɌ ɔ ɟɏɜɚɓ ɝ ɛɚɘɚɥɨɪ 

ɖɚɏəɔɞɔɎəɧɡ ɖɌɜɞ ɘɑəɑɐɒɑɜɚɎ. ȼɌɓɜɌɍɚɞɖɌ ɔ 

ɛɜɔəɫɞɔɑ  ɝɞɜɌɞɑɏɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ Ɏ ɢɑɗɚɘ ɛɚ 

ɛɜɑɐɛɜɔɫɞɔɪ (ɠɔɜɘɑ, ɡɚɗɐɔəɏɟ). ȼɌɓɜɌɍɚɞɖɌ 

ɖɚɘɛɗɑɖɝəɧɡ ɝɞɜɌɞɑɏɔɣɑɝɖɔɡ ɛɗɌəɚɎ ɔ ɝɢɑəɌɜɔɑɎ 

ɜɌɓɎɔɞɔɫ, ɟɝɞɚɕɣɔɎɧɡ ɖ ɖɚɗɑɍɌəɔɫɘ ɜɧəɖɌ, 

əɌɜɌɥɔɎɌəɔɫ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɘɚɥɔ ɛɜɑɐɛɜɔɫɞɔɫ, 

ɜɌɝɤɔɜɑəɔɫ ɔ ɐɔɎɑɜɝɔɠɔɖɌɢɔɔ ɍɔɓəɑɝɌ, 

ɚɛɜɑɐɑɗɑəɔɫ ɛɜɔɚɜɔɞɑɞɚɎ. 
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ȭɪɐɒɑɞɔəɏ ɔ ɟɛɜɌɎɗɑəɔɑ ɠɔəɌəɝɚɎɧɘɔ 

ɛɚɞɚɖɌɘɔ 

ÅȸɚɐɑɗɔɜɚɎɌəɔɑ ɠɔəɌəɝɚɎɧɡ ɛɚɞɚɖɚɎ. ɀɔəɌəɝɚɎɚɑ ɛɗɌəɔɜɚɎɌəɔɑ 

(ɝɜɑɐəɑɝɜɚɣəɚɑ) əɌ ɚɝəɚɎɑ ɐɔəɌɘɔɣɑɝɖɚɕ ɘɚɐɑɗɔ: ɘɑɡɌəɔɓɘɧ  

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɔ ɟɛɜɌɎɗɑəɔɫ ɠɔəɌəɝɚɎɧɘɔ ɛɚɞɚɖɌɘɔ, ɖɚɘɛɗɑɖɝəɚɑ 

ɟɛɜɌɎɗɑəɔɑ ɔɓɐɑɜɒɖɌɘɔ, əɌɗɚɏɚɎɚɑ ɛɗɌəɔɜɚɎɌəɔɑ, ɚɍɝɗɟɒɔɎɌəɔɑ 

ɖɜɑɐɔɞəɚɕ ɓɌɐɚɗɒɑəəɚɝɞɔ, ɐɔɎɔɐɑəɐəɌɫ ɛɚɗɔɞɔɖɌ. ɝɚɢɔɌɗɨəɌɫ 

ɛɚɗɔɞɔɖɌ ɔ.ɞ.ɛ. 

ÅȿɛɜɌɎɗɑəɔɑ ɜɔɝɖɌɘɔ. ȬəɌɗɔɓ ɗɔɖɎɔɐəɚɝɞɔ ɔ ɠɔəɌəɝɚɎɚɕ 

ɟɝɞɚɕɣɔɎɚɝɞɔ ɍɌəɖɌ Ɏ ɟɝɗɚɎɔɫɡ ɜɧəɚɣəɚɏɚ ɜɔɝɖɌ. 
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ȭɪɐɒɑɞɔəɏ ɔ ɟɛɜɌɎɗɑəɔɑ ɠɔəɌəɝɚɎɧɘɔ 

ɛɚɞɚɖɌɘɔ 
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ȽɔɞɟɌɢɔɚəəɧɕ ɠɔəɌəɝɚɎɧɕ ɌəɌɗɔɓ 
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ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ɻʋʋ 

ȽɔɞɟɌɢɔɚəəɧɕ ɠɔəɌəɝɚɎɧɕ ɌəɌɗɔɓ 

è ʉʮʝʥʘʨʠʡ ˉ1 çʉʦʢʨʘʱʝʥʠʷ 
ʬʠʥʘʥʩʦʚʦʛʦ ʮʠʢʣʘ  

è ʉʮʝʥʘʨʠʡ ˉ2 çʆʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ 
ʢʘʧʠʪʘʣʘè 

è ʉʮʝʥʘʨʠʡ ˉ3 çʂʦʤʧʣʝʢʩ ʘʥʪʠʢʨʠʟʠʩʥʳʭ 
ʤʝʨè  

  

Å ɺʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ: 

Å ʇʝʨʠʦʜ ʦʙʦʨʦʪʘ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʡ ʣʠʢʚʠʜʥʦʩʪʠ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʣʠʢʚʠʜʥʦʩʪʠ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʦʙʦʨʦʪʥʳʤʠ 
ʩʨʝʜʩʪʚʘʤʠ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ ʦʙʦʨʦʪʥʳʭ 
ʩʨʝʜʩʪʚ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʚʣʝʯʸʥʥʦʛʦ ʢʘʧʠʪʘʣʘ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʥʘʥʩʦʚʦʛʦ ʣʝʚʝʨʠʜʞʘ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʟʘʧʘʩʦʚ 

Å ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʘʢʪʠʚʦʚ 

Å ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ 

Å ʇʨʠʙʳʣʴ ʥʘ ʚʣʦʞʝʥʥʳʡ ʢʘʧʠʪʘʣ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʘʢʪʠʚʦʚ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

Å ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ 

Å ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʮʠʢʣʘ 
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ȴəɎɑɝɞɔɢɔɚəəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɔ 

ɟɛɜɌɎɗɑəɔɑ ɛɜɚɑɖɞɌɘɔ 

Å ȼɌɓɜɌɍɚɞɖɌ ɔəɎɑɝɞɔɢɔɚəəɧɡ ɛɗɌəɚɎ ɔ ɛɜɚɑɖɞɚɎ ɔ ɔɡ ɚɜɏɌəɔɓɌɢɔɚəəɚ-ɠɔəɌəɝɚɎɚɑ 

ɚɍɑɝɛɑɣɑəɔɑ; ɠɚɜɘɔɜɚɎɌəɔɑ ɛɑɜɝɛɑɖɞɔɎəɧɡ ɓɌɐɑɗɚɎ ð əɚɎɧɡ ɛɜɚɔɓɎɚɐɝɞɎ ɔ ɎɔɐɚɎ ɍɔɓəɑɝɌ, 

ɚɍəɚɎɗɑəɔɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɠɚəɐɚɎ ɔ ɛɜɚɐɟɖɞɚɎɚɏɚ ɜɫɐɌ, ɎɎɚɐ ɓɌɛɗɌəɔɜɚɎɌəəɧɡ 

ɘɚɥəɚɝɞɑɕ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚ-ɝɍɧɞɚɎɚɕ ɛɜɚɏɜɌɘɘɧ ɠɔɜɘɧ ɔ ɐɜ., 

ɐɔɎɑɜɝɔɠɔɖɌɢɔɫ əɌɛɜɌɎɗɑəɔɕ ɍɔɓəɑɝɌ. ȿɛɜɌɎɗɑəɔɑ ɔəəɚɎɌɢɔɫɘɔ. 

 



ʃʳʯʢʠʥʘ ʅ.ʅ., ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ɻʋʋ 

ȿɛɜɌɎɗɑəɔɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɛɜɚɏɜɌɘɘɚɕ. ȶɚɘɛɗɑɖɝəɚɑ 

ɟɛɜɌɎɗɑəɔɑ ɗɚɏɔɝɞɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ əɌ ɛɜɑɐɛɜɔɫɞɔɔ 
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ȿɛɜɌɎɗɑəɔɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɛɜɚɏɜɌɘɘɚɕ. 

ȶɚɘɛɗɑɖɝəɚɑ ɟɛɜɌɎɗɑəɔɑ ɗɚɏɔɝɞɔɣɑɝɖɔɘɔ 

ɛɜɚɢɑɝɝɌɘɔ əɌ ɛɜɑɐɛɜɔɫɞɔɔ 

Å ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʨʫʢʪʫʨʘ ʠ ʪʝʤʧ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʮʝʥʢʘ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʚʦʟʤʦʞʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʧʘʨʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

Å ʋʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʝʤʦʥʪʥʦʡ 
ʤʦʱʥʦʩʪʠ ʠ ʜʨ. 

Å ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ (ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ 
ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ çʪʦʯʥʦ ʚ ʩʨʦʢè, ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʧʦ ʚʩʝʡ 
ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ), ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʧʣʘʥʳ 
ʧʦʩʪʘʚʦʢ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʙʳʪʦʚʳʝ ʧʣʘʥʳ).  

Å ɼʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʙʣʠʟʢʠʝ ʢ çʬʠʟʠʯʝʩʢʠʤè, ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ;  
ʢʘʣʝʥʜʘʨʥʦʝ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʜʠʩʢʨʝʪʥʳʭ 
ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

Å ʃʦʛʠʩʪʠʯʝʩʢʠʡ ʘʫʜʠʪ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

Å ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ, ʩʢʣʘʜʩʢʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ, 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠ ʩʢʣʘʜʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ. 

Å ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ. 
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ȿɛɜɌɎɗɑəɔɑ ɢɑɛɫɘɔ ɛɚɝɞɌɎɚɖ. ȷɚɏɔɝɞɔɣɑɝɖɔɕ Ɍɟɐɔɞ. 

ȴɘɔɞɌɢɔɚəəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɐɔɝɖɜɑɞəɧɡ 

ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ. ȽɖɗɌɐɝɖɌɫ ɗɚɏɔɝɞɔɖɌ. 

ʩʢʣʘʜ

ʩʳʨʴʷ
ʇʨʦʠʟʚʦʜʩ

ʪʚʦ
ʉʢʣʘʜ

ʧʨʦʜʫʢʮʠʠʧʦʩʪʘʚʢʠ ʦʪʧʨʘʚʢʘ ʚʳʧʫʩʢ

ʜʦʭʦʜʳʨʘʩʭʦʜʳ

ʢʦʣ-ʚʦ ʧʦʩʪʘʚʱʠʢʦʚ

ʧʨʦʠʟʚʦ
ʜʩʪʚʝʥʥ
ʘʷ ʤʦʱʥ
ʦʩʪʴ

ʈʘʟʤʝʨ ʩʢʣʘʜʘ ʩʳʨʴʷ

ʠʟʜʝʨʞʢʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʩʳʨʴʷ

ʀʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ

ʈʘʟʤʝʨ ʟʘʢʘʟʘ

ʠʟʜʝʨʞʢʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ

ʈʘʟʤʝʨ ʩʢʣʘʜʘ ʧʨʦʜʫʢʮʠʠ

ʟʘʪʨʘʪʳ ʥʘ ʩʳʨʴʸ

ʈʝʘʣʴʥʳʡ ʩʧʨʦʩ

ʠʟʜʝʨʞʢʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ

ʨʝʘʣʠʟʘʮʠʷ

ʀʥʪʝʥʩʠ

ʚʥʦʩʪʴ

ʧʦʩʪʘʚʦʢ

ɿʘʪʨʘʪʳ ʥʘ ʝʜ. ʩʳʨʴʷ

ʎʝʥʘ 1 ʙʘʪʦʥʘ ʭʣʝʙʘ

ʋʨʦʚʝʥʴ

ʨʝʢʣʘʤʳ

ʉʧʨʦʩ ʩ ʫʯʸʪʦʤ ʨʝʢʣʘʤʳ

ʂʦʣ-ʚʦ ʭʣʝʙʘ ʠʟ ʧʘʨʪʠʠ ʤʫʢʠ

ʩʪ-ʩʪʴ ʪʨʘʥʩʧ. ʝʜ. ʧʨʦʜʫʢʮʠʠ

ʉʪ-ʩʪʴ ʭʨʘʥ. ʝʜ. ʧʨʦʜʫʢʮʠʠ

ʉʪ-ʩʪʴ ʭʨʘʥʝʥʠʷ ʝʜ. ʩʳʨʴʷ

ɿʘʪʨʘʪʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ

ʇʨʠʙʳʣʴ ʦʙʱʘʷ

ʇʨʠʙʳʣʴ

ɿʘʢʘʟʳ ʦʪ
ʧʦʢʫʧʘʪʝʣʝʡ

seed
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ɿɸɼɸʏʀ ʈɽʐɸɽʄʓɽ ʅɸ ʈɸɿʃʀʏʅʓʍ 

ʋʈʆɺʅʗʍ ʋʇʈɸɺʃɽʅʀʗ ʎɽʇʗʄʀ 

ʇʆʉʊɸɺʆʂ 

26 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʊʘʢʪʠʯʝʩʢʠʝ ʆʧʝʨʘʮʠʦʥʥʳʝ 

1.ɼʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ 

1.ʉʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ 

1.ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʪʨʘʭʦʚʳʭ ʟʘʧʘʩʦʚ 

2.ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʫʩʣʦʚʠʡ ʠʭ 

ʥʘʜʝʞʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

 

2.ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ 

ʪʦʚʘʨʦʚ 

2.ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ 

ʟʘʧʘʩʘʭ 

 3. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ 

3.ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʚʘʨʦʚ 

3.ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʝʨʝʚʦʟʢʠ 

4.ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ 

ʘʥʘʣʠʟʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ 

4.ʆʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʦʚ 

5.ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 5.ɺʳʙʦʨ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ 


