
 

 

 

 

 

 

ʅɸʋʂɸ XXI  ɺɽʂɸ: ʅʆɺʓʁ ʇʆɼʍʆɼ 

 

 

ʄʘʪʝʨʠʘʣʳ XVI  ʤʦʣʦʜʸʞʥʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ 

ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ 

 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

17-18 ʤʘʷ 2016 ʛʦʜʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 

 

ʋɼʂ 001.8 

ɹɹʂ 10 

 

ʅʘʫʯʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʆʪʢʨʳʪʠʝè 

otkritieinfo.ru 

 

çʅʘʫʢʘ XXI  ʚʝʢʘ: ʥʦʚʳʡ ʧʦʜʭʦʜè: ʄʘʪʝʨʠʘʣʳ XVI ʤʦʣʦʜʸʞʥʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ  17-18 ʤʘʷ 2016 ʛʦʜʘ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 

ï North Charleston, SC, USA: CreateSpace, 2016. ï  87 ʩ. 

 

çScience of XXI Century: A New Approachè: Proceedings of the ʍVI youth 

international scientific-practical conference of students and young scientists  

17-18 May 2016, Saint Petersburg. ï North Charleston, SC, USA: 

CreateSpace, 2016. ï  87 ʨ. 

 

 

 

 

 

ɺ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʦʚʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ʉʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʜʦʢʪʦʨʘʥʪʦʚ, 

ʩʦʠʩʢʘʪʝʣʝʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʪʫʜʝʥʪʦʚ ï ʜʣʷ ʚʩʝʭ, ʢʪʦ ʭʦʪʝʣ ʙʳ ʩʢʘʟʘʪʴ 

ʥʦʚʦʝ ʩʣʦʚʦ ʚ ʥʘʫʢʝ. 

 

 

 

ISBN-13: 978-1534641938  

ISBN-10: 1534641939  

Your book has been assigned a CreateSpace ISBN. 

 

 

 

 

 

 

 

                   @ ɸʚʪʦʨʳ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ  

                                                  @ ʅʘʫʯʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʆʪʢʨʳʪʠʝè 

 

 

 



3 

 

ʉʆɼɽʈɾɸʅʀɽ 

 

ʉɽʂʎʀʗ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ɽʛʦʨʦʚʘ ɸ. ʇ. 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃɽʁ ʀ ʄɽʊʆɼʆɺ ʉɽʄɸʅʊʀʏɽʉʂʆɻʆ 

ɸʅʅʆʊʀʈʆɺɸʅʀʗ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ ʉʊɸʊɽʁ ................................ 5 

ʂʘʨʠʤʦʚʘ ɸ. ʌ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʚ ʩʨʝʜʝ Visual Basic for Applications (VBA)................................ 12 

ʉʝʨʛʝʝʚ ʈ. ɸ.  

ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 
ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ....................... 16 

ʖʞʘʢʦʚ ɸ.ɸ., ʎʠʨʣʠʥ ɸ.ɺ., ɺʝʨʝʱʘʛʠʥʘ ɽ.ɸ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʠʧʦʚ         

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ......................................................... 20 

ʉɽʂʎʀʗ 2. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ʃʶʙʠʥ ɽ.ɸ., ɹʘʝʚʘ ɺ.ʉ.  

ʉʆʂʈɸʑɽʅʀɽ ʇʆʊɽʈʔ ɻɸɿɸ ʇʈʀ ʈɽʄʆʅʊɽ ɻɸɿʆʇʈʆɺʆɼɸ ............. 25 

ʇʝʩʪʝʨʝʚ ɽ.ɺ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ 

ʚ ʟʘʜʘʯʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ....................................................... 26 

ʑʝʨʙʠʥʠʥ ɼ.ʆ., ʂʦʨʥʘʫʰʝʥʢʦ ɸ.ʇ., ʐʘʢʘʣʦʚ ɸ.ɺ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè  

ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʦʷʥʥʦʡ ʢʨʝʧʠ ʩ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʚ ʫʩʣʦʚʠʷʭ ʆɸʆ çʉʝʚʫʨʘʣʙʦʢʩʠʪʨʫʜʘè ..................................... 30 

ʉɽʂʎʀʗ 3. ʌʘʨʤʘʢʦʣʦʛʠʷ, ʬʘʨʤʘʮʠʷ 

ɹʘʟʘʥʦʚ ɻ.ɸ., ʈʦʤʘʥʦʚʘ ɸ.ʉ., ʊʢʘʯʝʚ ʇ. ɺ.,  

ʄʦʨʛʫʥʦʚʘ ɽ. ʉ., ʍʠʪʨʦʚ ɸ. ɸ. 

ʈʘʩʪʠʪʝʣʴʥʦʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ 
ʧʠʱʝʚʦʝ ʤʘʩʣʦ ............................................................................. 36 

 

 

 

 



4 

 

ʉɽʂʎʀʗ 4. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ʂʦʨʥʠʝʥʢʦ ɺ. ʉ., ʀ. ʊ. ʇʠʥʝʛʠʥʘ ʀ. ʊ.  

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ  ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʆɸʆ 
çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪè) ..................................... 42 

ʉʠʚʮʦʚʘ ɸ. ɸ.  

ɺɿɸʀʄʆʉɺʗɿʔ ʕʄʆʎʀʆʅɸʃʔʅʆɻʆ ʀ ʋʇʈɸɺʃɽʅʏɽʉʂʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ ʈʋʂʆɺʆɼʀʊɽʃɽʁ ...................................................... 54 

ɺ. ʇ. ʏʝʨʝʚʢʦ 

ʌʀʅɸʅʉʆɺʓʁ ʈɽɿʋʃʔʊɸʊ ʂɸʂ ʀʊʆɻ ʈɸɹʆʊʓ ʇʈɽɼʇʈʀʗʊʀʗ ........ 58 

ʉɽʂʎʀʗ 5. ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ 

ʄʘʨʪʳʥʦʚʘ ʉ. ʄ., ʌʝʜʦʪʦʚʘ ʃ. ʌ. 

ʕʪʠʯʝʩʢʠʝ ʫʯʝʥʠʷ ɸʨʠʩʪʦʪʝʣʷ .................................................... 63 

ʉɽʂʎʀʗ 6. ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ɻʫʜʠʣʠʥʘ ɽ. ʅ.  

ʂ ʇʈʆɹʃɽʄɽ ʇʈɸɺʆɺʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʃʆɹɹʀʉʊʉʂʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ ................................. 70 

ʉɽʂʎʀʗ 7. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ɸʣʳʰʝʚʘ ɸ. ʆ.  

3D-ʧʝʯʘʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ .......................................................... 75 

ʉɽʂʎʀʗ 8. ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ɺ. ʀ. ʊʘʙʘʢʦʚʘ 

ʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ ............................. 80 

ʉɽʂʎʀʗ 9. ʕʢʦʣʦʛʠʷ 

ʇʦʣʷʢʦʚʘ ʆ. ʀ., ʇʦʧʦʚ ɸ. ɺ. 

ʉʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
ʧʨʦʩʧʝʢʪʘ ʂʠʨʦʚʘ ʚ ʛʦʨʦʜʝ ʊʦʤʩʢʝ ............................................ 84 

 

 

 

 

 

 

 

 



5 

 

ʉɽʂʎʀʗ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

 

 

ʋɼʂ 004.822 

ɸ. ʇ. ɽʛʦʨʦʚʘ 
ʄʘʛʠʩʪʨ 2ʛʦ ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʀɺʄʠʀʊ ʂʘʟʘʥʩʢʦʛʦ  

(ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃɽʁ ʀ ʄɽʊʆɼʆɺ 

ʉɽʄɸʅʊʀʏɽʉʂʆɻʆ ɸʅʅʆʊʀʈʆɺɸʅʀʗ 

ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ ʉʊɸʊɽʁ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʨʘʟʨʘʙʦʪʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʥʥʦʪʠʨʦʚʘʥʠʷ 

ʪʝʢʩʪʦʚ ʧʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʘʥʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʘʥʥʦʪʠʨʦʚʘʥʠʝ. 

 

A.P. Egorova 
A second-year master of Kazan Federal University, Kazan 
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SEMANTIC ANNOTATION OF MATHEMATICAL ARTICLES  

 
Abstract: The article describes the development of mathematical 

methods and software for annotating texts on the user's request. 

Keywords: semantics, mathematical model, annotation. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʜʦʨʦʛʦʡ 

ʮʝʥʥʦʩʪʴʶ. ɸ ʠʥʜʫʩʪʨʠʷ ʝʝ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʣʷʮʠʠ - 
ʚʝʜʫʱʝʡ ʦʪʨʘʩʣʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʫʜʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʢʣʘʜʳʚʘʶʪ 

ʚʩʝ ʙʦʣʴʰʠʝ ʢʘʧʠʪʘʣʳ [1, 2]. ʊʘʢʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʜʝʣʘʝʪ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʝʝ ʦʙʨʘʙʦʪʢʫ ʯʝʣʦʚʝʢʦʤ. 

ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʟʥʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʣʫʯʘʶʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʦʢʘʤʠ ʜʦʢʫʤʝʥʪʦʚ 
ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʟʘʤʝʥʷʝʪ ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ 

ʚʨʫʯʥʫʶ. 
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ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʩʠʩʪʝʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ClearForest, Convera RetrievalWare, 

Hummingbird KM, IBM Text Miner, ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʤʧʘʥʠʡ Ontos 

Miner, Oracle Text, ODB-Text, TextAnalyst, Smartware, XANALYS 

Link Explorer. 

ɸʥʘʣʠʟ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 
ʘʥʥʦʪʠʨʦʚʘʥʠʷ 

ʇʝʨʚʠʯʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʳʜʝʣʷʶʪʩʷ ʟʥʘʥʠʷ ʦʙ ʦʙʲʝʢʪʝ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʬʘʢʪʦʛʨʘʬʠʠ,  ʧʨʠʯʝʤ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʩʩʳʣʦʢ. ɼʣʷ 

ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʚʳʜʝʣʷʶʪʩʷ ʚʩʝ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʫʧʦʤʠʥʘʥʠʷʤʠ ʦʙ 

ʦʙʲʝʢʪʝ (ʩʦʟʜʘʝʪʩʷ ʜʘʡʜʞʝʩʪ), ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ 

ʥʘʟʚʘʥʠʷ ʦʙʲʝʢʪʘ, ʩʩʳʣʢʠ ʥʘ ʥʝʛʦ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʘʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʠʷ. 
ʆʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʝʣʘʶʪ ʜʦʩʪʫʧʥʦʡ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʠ ʪʝʤ ʩʘʤʳʤ ʩʪʘʚʷʪ ʧʨʦʙʣʝʤʫ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʢʫʤʝʥʪʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ [3, 4]. 

ɺ ʧʝʨʚʦʤ ʧʦʜʭʦʜʝ ʧʨʦʛʨʘʤʤʘ-ʘʥʥʦʪʘʪʦʨ ʜʦʙʳʚʘʝʪ ʠʟ 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʘ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʨʘʛʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦʢʫʤʝʥʪʘ. ʕʪʦ ʤʦʛʫʪ 
ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʪʝʨʤʳ ʟʘʧʨʦʩʘ ʠ ʜʨ. ɺʦ ʚʨʝʤʷ 

ʚʪʦʨʦʛʦ ʧʦʜʭʦʜʘ ʘʥʥʦʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ 

ʚ ʚʠʜʝ ʢʦʨʦʪʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɸʥʥʦʪʘʮʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʚʳʤ ʧʦʜʭʦʜʦʤ, ʢʘʯʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʝʪ ʘʥʥʦʪʘʮʠʠ,  

ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʩʠʥʪʝʟʝ. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʩʠʥʪʝʟʝ ʘʥʥʦʪʘʮʠʡ, 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʩʪʚ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ 

ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʝʨʚʠʩʳ 
ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʣʠʙʦ ʥʘ ʫʟʢʫʶ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, 

ʣʠʙʦ ʪʨʝʙʫʶʪ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʧʦʜ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʘʥʥʦʪʠʨʦʚʘʥʠʝʤ ʪʝʢʩʪʘ ʧʦʥʠʤʘʝʪʩʷ ʠʟʚʣʝʯʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʢʨʘʪʢʦ ʧʝʨʝʜʘʶʪ ʝʛʦ 

ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʛʝʥʝʨʘʮʠʷ 

ʘʥʥʦʪʘʮʠʠ ʦ ʥʝʢʦʪʦʨʦʤ ʩʦʙʳʪʠʠ ɸ, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚ 
ʨʘʟʣʠʯʥʳʭ  ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʠʩʰʝʩʪʚʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʧʦʵʪʦʤʫ ʚ 

ʧʦʣʫʯʝʥʥʦʡ ʘʥʥʦʪʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 
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ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ, ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʥʦʪʠʨʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʥʥʳʭ ʦ ʩʦʙʳʪʠʠ ɸ. 

ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚ. ʀʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 
ʧʫʙʣʠʢʘʮʠʠ[5]. ʆʜʥʘʢʦ, ʢʘʢ ʩʯʠʪʘʶʪ ʘʚʪʦʨʳ ʧʫʙʣʠʢʘʮʠʠ, ʥʠ ʦʜʠʥ 

ʠʟ ʤʝʪʦʜʦʚ ʥʝ ʣʠʰʝʥ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʜʝʣʘʶʪ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʥʦʶ 

ʤʝʪʦʜʘ ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʥʦʶ ʘʣʛʦʨʠʪʤʘ. 

ʇʫʩʪʴ ʟʘʜʘʥʦ ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ ɸ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʦʤ 

ʩʦʙʳʪʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʭʨʘʥʠʣʠʱʘʭ ʜʘʥʥʳʭ ʠ ʪ.ʜ. 
ʅʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʢʦʨʦʪʢʫʶ ʘʥʥʦʪʘʮʠʶ ʦ ʩʦʙʳʪʠʠ ɸ, ʚ 

ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʘ ʧʘʨʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʠʷ (k1) ʠ 

ʦʧʨʦʚʝʨʞʝʥʠʝ (k2) ʵʪʦʛʦ ʩʦʙʳʪʠʷ (k1, k2 Í [0,1]). 

ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʙʳʪʠʠ ɸ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʝʢʩʪʦʚ, 
ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʳʭ. ʀʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʪʘʪʝʡ ʦ ʧʨʦʠʩʰʝʩʪʚʠʠ ɸ, ʠ ʝʛʦ 

ʘʥʥʦʪʘʮʠʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ k1 ʠ k2 ʩʦ ʩʩʳʣʢʦʡ ʥʘ 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʪʦ ʝʩʪʴ ʜʣʷ ʥʠʭ ʥʝʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ k1 + k2 = 1. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʙʳʪʠʠ ɸ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 
ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

Å ʙʳʣʠ ʧʦʣʥʳʤʠ, ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʠ ʧʦʩʪʫʧʘʣʠ ʚʦʚʨʝʤʷ 

(ʩʚʦʝʚʨʝʤʝʥʥʳʤʠ); 

Å ʙʳʣʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

Å ʙʳʣʠ ʦʜʠʥʘʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʛʨʫʟʠʪʴ ʠʭ ʚ ʝʜʠʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ; 
Å ʭʨʘʥʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʤʦʜʝʣʷʭ ʜʘʥʥʳʭ ʠ ʙʳʣʠ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪ ʧʣʘʪʬʦʨʤʳ ʨʘʟʨʘʙʦʪʢʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʥʠ ʦʜʥʦʡ 

ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʙʳ ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʚʩʝʤ 

ʧʨʠʚʝʜʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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ʇʨʦʙʣʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʨʦʟʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʶ ʝʝ 

ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʝʝ ʦʩʥʦʚʝ, ʚʦʟʥʠʢʣʘ 

ʚʤʝʩʪʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʝʱʝ ʚ 80-ʭ ʛʦʜʘʭ XX ʚʝʢʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʥʝʩʣʠ ʫʯʝʥʳʝ: 

Colin White, A. Sheth, J. Larson, ʂ.ɺ. ɸʥʪʠʧʠʥ, ɸ.ɺ. ʌʦʤʠʯʝʚ, ʄ.ʅ. 

ɻʨʠʥʝʚ, ʉ.ɼ. ʂʫʟʥʝʮʦʚ ʠ ʜʨ. 
ʈʘʟʦʙʴʝʤ ʦʙʱʫʶ ʟʘʜʘʯʫ ʥʘ ʜʚʝ ʧʦʜ ʟʘʜʘʯʠ:  

1) ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʨʦʟʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʠʩʢ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʙʳʪʠʠ ɸ;  

2) ʘʥʥʦʪʘʮʠʷ ʩʦʙʳʪʠʷ ɸ ʠ ʚʳʯʠʩʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ k1 ʠ 

k2. 

1. ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʨʦʟʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʠʩʢ 

ʠʥʬʦʨʤʘʮʠʠ 

ʉʝʛʦʜʥʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʥʪʝʛʨʘʮʠʠ ʨʝʰʘʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʧʨʦʩʪʨʘʥʩʪʚ ʜʘʥʥʳʭ.  

ʇʨʦʩʪʨʘʥʩʪʚʦ ʜʘʥʥʳʭ DS - ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ (ʙʘʟ ʜʘʥʥʳʭ DB, ʭʨʘʥʠʣʠʱ 

ʜʘʥʥʳʭ DW, ʩʪʘʪʠʯʝʩʢʠʭ Web-ʩʪʨʘʥʠʮ Wb), ʣʦʢʘʣʴʥʳʭ ʭʨʘʥʠʣʠʱ 

ʠ ʠʥʜʝʢʩʦʚ ODW, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʘʮʠʠ Int, ʧʦʠʩʢʘ Se ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ Wo, ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʨʝʜʦʡ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʜʝʣʷʤʠ EM. 
DS = <DW, DWS, ODW, Wb, Int, Se, Wo, EM> 

ʂʘʪʘʣʦʛ CG - ʵʪʦ ʧʝʨʝʯʝʥʴ ʨʝʩʫʨʩʦʚ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡ 

ʙʘʟʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʤ ʠʟ ʥʠʭ: ʠʩʪʦʯʥʠʢ, ʠʤʷ, 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚ ʠʩʪʦʯʥʠʢʝ, ʨʘʟʤʝʨ, ʜʘʪʫ ʩʦʟʜʘʥʠʷ ʠ ʚʣʘʜʝʣʴʮʘ ʠ 

ʜʨ. 

Metadata (DB, DW, Wb) Ý CG. 
ʂʘʪʘʣʦʛ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʪʦ 

ʝʩʪʴ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʤʝʪʘʜʘʥʥʳʭ), ʥʦ ʠ ʩʦʭʨʘʥʷʝʪ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ʩʭʝʤʫ ʠʩʪʦʯʥʠʢʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʢʦʨʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ, ʪʦʯʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʣʘʜʝʣʴʮʝ ʠ ʜʘʥʥʳʝ ʦ 

ʧʦʣʠʪʠʢʝ ʜʦʩʪʫʧʘ ʠ ʧʦʜʜʝʨʞʢʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ 

ʠʩʪʦʯʥʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠ ʥʝ ʧʝʨʝʥʦʩʷʪ ʚ ʥʝʛʦ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʦ 
ʚ ʢʘʪʘʣʦʛʝ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʠ ʦ ʩʚʷʟʠ ʤʝʞʜʫ 

ʠʩʪʦʯʥʠʢʘʤʠ [6]. 

ʇʦʚʝʨʭ ʢʘʪʘʣʦʛʘ ʨʘʟʤʝʱʝʥʘ ʩʨʝʜʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʷʤʠ EM, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʩʚʷʟʠ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ 

ʠʤʝʶʱʠʤʠʩʷ (ʥʘʧʨʠʤʝʨ, ʦʙʲʝʜʠʥʷʪʴ ʠʣʠ ʠʥʚʝʨʪʠʨʦʚʘʪʴ 

ʦʪʦʙʨʘʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʪʴ ʩʭʝʤʳ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʚʘʪʴ ʝʜʠʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ). 
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ɺʘʞʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʦʥʝʥʪʘ ʭʨʘʥʝʥʠʷ ʠ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ (ODW) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 

Å ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚ ʢʘʞʜʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ (ʜʣʷ 

ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ); 

Å ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 
ʟʘʧʨʦʩʦʚ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʨʝʘʣʴʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʢʘʪʘʣʦʛʦʤ CG, ʩʨʝʜʦʡ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʷʤʠ EM 

ʠ ʣʦʢʘʣʴʥʳʤ ʭʨʘʥʠʣʠʱʝʤ ʠ ʠʥʜʝʢʩʘʤʠ ODW ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʢʘʢ ʬʫʥʢʮʠʶ: 

EM (CG) Ý ODW. 

ʏʝʤ ʙʦʣʴʰʝ ʤʦʜʝʣʝʡ ʩʧʦʩʦʙʥʦ çʨʘʟʣʠʯʠʪʴè ʩʨʝʜʫ 
ʫʧʨʘʚʣʝʥʠʷ, ʪʝʤ ʪʦʯʥʝʝ ʙʫʜʝʪ ʠʥʬʦʨʤʘʮʠʷ ʚ ODW, ʠ ʪʝʤ 

ʵʬʬʝʢʪʠʚʥʝʝ ʤʦʞʥʦ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʜʫʨʳ ʠʥʪʝʛʨʘʮʠʠ, 

ʧʦʠʩʢʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʘʥʥʳʭ DS. 

ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ - ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʤʝʪʦʜʳ 

ʠʥʪʝʛʨʘʮʠʠ: 

- ʂʦʥʩʦʣʠʜʘʮʠʷ ʜʘʥʥʳʭ - ʵʪʦ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 
ʫʜʘʣʝʥʥʳʭ ʠʣʠ ʨʘʟʥʦʧʣʘʪʬʦʨʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ DBi ʜʘʥʥʳʭ ʚ 

ʝʜʠʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ DW ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ 

ʠ ʘʥʘʣʠʟʘ. 

- ʆʧʝʨʘʮʠʷ ʬʝʜʝʨʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʚʣʝʯʝʥʠʠ 

ʜʘʥʥʳʭ ʠʟ ʧʝʨʚʠʯʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʥʝʰʥʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ ʠʭ 

ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʧʝʨʚʠʯʥʳʭ ʬʘʡʣʦʚ. 

ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʦʣʘ 
SOAP

1
. 

ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ ʬʫʥʢʮʠʷ çʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʘè - U - 

ʦʧʨʝʜʝʣʷʝʪ ʚʝʩ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ (ʩʦʙʳʪʠʷ), ʢʦʪʦʨʦʝ ʠʱʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ: 

U = KB + KU + KI + KT + KH + ʂcount, 

ʛʜʝ KB, KU, KI - ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ ʠʣʠ ʢʫʨʩʠʚʦʤ; KT - ʢʦʣʠʯʝʩʪʚʦ 
ʩʣʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʟʘʛʦʣʦʚʢʝ; KH - ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ, 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʦʜʟʘʛʦʣʦʚʢʘʭ; Kcount - ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʪʘʪʴʝ. 

                                                
1
 SOAP (ʦʪ ʘʥʛʣ. Simple Object Access Protocol - ʧʨʦʩʪʦʡ ʧʨʦʪʦʢʦʣ ʜʦʩʪʫʧʘ ʢ 

ʦʙʲʝʢʪʘʤ; ʚʧʣʦʪʴ ʜʦ ʩʧʝʮʠʬʠʢʘʮʠʠ) - ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ 

ʩʦʦʙʱʝʥʠʷʤʠ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ. 
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ɽʩʣʠ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʦʪʨʠʮʘʝʪʩʷ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʙʫʜʫʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʩʦ ʟʥʘʢʦʤ ç-è. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʪʘʪʴʠ ʦʪʦʙʨʘʥʳ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʟʘʧʨʦʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʨʘʟʤʝʱʝʥʳ ʚ ʣʦʢʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ, ʦʥʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘʤʠ Wo [7]. 

2. ɸʥʥʦʪʘʮʠʷ ʩʦʙʳʪʠʷ ʠ ʚʳʯʠʩʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ k1 ʠ k2. 
ʇʫʩʪʴ ʘʥʥʦʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʘʙʟʘʮʝʚ. ʇʝʨʚʳʡ ʘʙʟʘʮ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʦʙʳʪʠʝ ɸ ʠ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʝʡ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʩʦʙʳʪʠʝ; ʚʪʦʨʦʡ ʦʧʨʦʚʝʨʛʘʝʪ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʝʡ, ʦʪʨʠʮʘʶʱʠʭ ʩʦʙʳʪʠʝ ɸ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʡ ʘʙʟʘʮ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʠ ʪʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ ʥʫʣʶ. 

ʇʦʩʪʨʦʝʥʠʝ ʘʙʟʘʮʝʚ ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ 

ʠ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ 
ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ k1 ʠ k2. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʦʩʪʨʦʠʤ ʦʥʪʦʣʦʛʠʶ ʩʨʝʜʩʪʚ 

ʠʥʬʦʨʤʘʮʠʠ (ʵʣʝʢʪʨʦʥʥʳʭ ʛʘʟʝʪ, ʞʫʨʥʘʣʦʚ, ʩʘʡʪʦʚ) ʩ ʠʭ ʚʝʩʘʤʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ. 

ʊʘʢʫʶ ʦʥʪʦʣʦʛʠʶ ʙʫʜʝʤ ʦʧʨʝʜʝʣʷʪʴ ʢʘʢ ʧʷʪʝʨʢʫ ʧʘʨʘʤʝʪʨʦʚ: 

ɺ = <X, R, F, W, L>, 

ʛʜʝ X - ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʦʥʷʪʠʡ (ʪʝʨʤʠʥʦʚ) ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ, ʢʦʪʦʨʫʶ ʟʘʜʘʝʪ ʦʥʪʦʣʦʛʠʷ; R - ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ (ʪʝʨʤʠʥʘʤʠ) ʟʘʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ; F - ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

(ʘʢʩʠʦʤʘʪʠʟʘʮʠʠ), ʟʘʜʘʥʥʳʭ ʥʘ ʧʦʥʷʪʠʷʭ ʠʣʠ ʦʪʥʦʰʝʥʠʷʭ 

ʦʥʪʦʣʦʛʠʠ; W - ʚʘʞʥʦʩʪʴ ʧʦʥʷʪʠʡ ʍ; L - ʚʘʞʥʦʩʪʴ ʦʪʥʦʰʝʥʠʡ R. 

ʆʧʨʝʜʝʣʝʥʥʫʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʪʦʣʦʛʠʶ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʘʜʘʧʪʠʚʥʦʡ, ʪʦ ʝʩʪʴ ʪʘʢʦʡ, ʯʪʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ  

ʟʘ ʩʯʝʪ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʥʷʪʠʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʞʥʦʩʪʠ ʵʪʠʭ 
ʧʦʥʷʪʠʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʥʦʞʝʩʪʚʦʤ ʍ 

ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʠʟʜʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʨʘʟʣʠʯʥʳʤʠ ʩʩʳʣʢʘʤʠ, ʦʪʨʘʞʘʝʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ R. ɿʥʘʯʝʥʠʝ W 

ʟʘʜʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʜʘʥʠʷ, ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ [9]. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ W ʤʝʥʷʝʪʩʷ ʚʦ 

ʚʨʝʤʝʥʠ. ɼʣʷ ʥʘʰʝʡ ʟʘʜʘʯʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ WÝ [0,1]. 
ɺʳʚʦʜʳ 

ɺ ʩʪʘʪʴʝ ʧʦʩʪʨʦʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʘʥʥʳʭ ʘʥʥʦʪʠʨʦʚʘʥʠʷ 

ʪʝʢʩʪʦʚ; ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʝʨʘʮʠʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʩʦʚ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʦʧʨʦʚʝʨʞʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʩʦʙʳʪʠʷ. 



11 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: ʧʦʩʪʨʦʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʘʥʥʳʭ 

ʘʥʥʦʪʠʨʦʚʘʥʠʷ; ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʝʨʘʮʠʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʩʘ ʩʦʙʳʪʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ: ʨʘʟʨʘʙʦʪʘʥʳ ʩʭʝʤʳ ʜʘʥʥʳʭ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤ 

ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ  

ʚ ʩʨʝʜʝ Visual Basic for Applications (VBA) 

 

ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʊʄʆ) 
ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʪʦʢʦʚ ʪʨʝʙʦʚʘʥʠʡ 

(ʚʳʟʦʚʦʚ) ʩʠʩʪʝʤʘʤʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʄʆ). ɿʘʜʘʯʘ 

ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʉʄʆ, ʥʘʧʨʠʤʝʨ, ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ/ʦʪʢʣʦʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʤʝʩʪ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʠ ʪ.ʜ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʡ ʉʄʆ ʠʤʝʝʪ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ (ʩʣʫʯʘʡʥʳʡ) ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ [1, ʩ. 34]. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʉʄʆ ʚʢʣʶʯʘʝʪ 4 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: ʧʦʪʦʢ ʧʦʩʪʫʧʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʠʩʪʝʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʠʩʮʠʧʣʠʥʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʘʯʝʩʪʚʘ [2, ʩ. 95]. 

ɺʭʦʜʷʱʠʡ ʧʦʪʦʢ ʪʨʝʙʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʩʣʫʯʘʡʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʠʩʪʝʤʫ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
ʉʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʥʘʢʦʧʠʪʝʣʷ ʠ ʫʩʪʨʦʡʩʪʚ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʢʘʞʜʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ɼʠʩʮʠʧʣʠʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʢʣʶʯʘʝʪ: ʩʧʦʩʦʙ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʩ ʧʦʪʝʨʷʤʠ, ʦʞʠʜʘʥʠʝʤ ʧʦʚʪʦʨʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ), ʧʦʨʷʜʦʢ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (ʚ ʧʦʨʷʜʢʝ ʦʯʝʨʝʜʥʦʩʪʠ, ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ ʠʣʠ ʩ 
ʧʨʠʦʨʠʪʝʪʦʤ), ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʪʦʢʘ ʪʨʝʙʦʚʘʥʠʡ 

ʩ ʩʠʩʪʝʤʦʡ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʂʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ 

ʪʨʝʙʦʚʘʥʠʡ, ʩʨʝʜʥʠʤ ʚʨʝʤʝʥʝʤ ʟʘʜʝʨʞʢʠ ʪʨʝʙʦʚʘʥʠʡ, ʩʨʝʜʥʝʡ 

ʜʣʠʥʦʡ ʦʯʝʨʝʜʠ ʠ ʜʨ. 

ʇʨʠʚʝʜʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʫʩʪʴ ɚ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʩʪʝʡʰʝʛʦ ʧʦʪʦʢʘ ʪʨʝʙʦʚʘʥʠʡ, ɛ ï 
ʧʘʨʘʤʝʪʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ [3, ʩ. 36]. ʊʦʛʜʘ 
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ʩʪʘʮʠʦʥʘʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʈ0= ɛ/(ɚ+ɛ) ʠ 

ʦʪʢʣʦʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʈ1= ɚ/(ɚ+ɛ). 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʫ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʚ 

ʨʝʛʠʩʪʨʘʪʫʨʝ. ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʢʣʠʝʥʪʦʚ 

ʠ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʩ ʧʣʦʪʥʦʩʪʴʶ,  ʛʜʝ  r ï 
ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʦʪ 

0 ʜʦ 1. dTPr = - (dTCla + dTCli) / 2 * WorksheetFunction.Ln(Rnd) 

'ʧʦʢʘʟʘʪ ʠʣʠ ʵʢʩʧʦʥʝʥʮ ʨʘʩʧʨʝʜ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʉʄʆ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

VBA Excel, ʧʦʟʚʦʣʷʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ 

ʧʘʢʝʪ ʧʨʦʮʝʜʫʨ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ 

ʧʨʠʭʦʜʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʚ ʨʝʛʠʩʪʨʘʪʫʨʝ. 
ʀʥʪʝʨʚʘʣʳ ʧʨʠʙʳʪʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ï ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚ 

ʟʘʜʘʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ʅʘʯʘʣʴʥʘʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʨʘʚʥʘ ʥʫʣʶ. 

ɿʘʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

ʩʣʫʞʘʱʠʭ. ɿʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨ -  ñʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʚ ʦʯʝʨʝʜʠ ʥʘ 

ʦʜʥʦʛʦ ʩʣʫʞʘʱʝʛʦò, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʝʩʣʠ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʧʨʝʚʳʰʘʝʪ 

ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʪʦ ʯʠʩʣʦ ʩʣʫʞʘʱʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʚ 
ʧʨʝʜʝʣʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɿʘʜʘʝʪʩʷ ʚʨʝʤʷ ʨʘʙʦʪʳ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ, ʥʦ ʚʩʝ 

ʦʩʪʘʚʰʠʝʩʷ ʚ ʦʯʝʨʝʜʠ ʢʣʠʝʥʪʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ. 

ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʨʝʜʝ Visual Basic ʜʣʷ Excel (VBA). 

ɿʘʧʦʣʥʷʝʤ ʃʠʩʪ1 ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ Excel (VBA) 
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ɼʘʣʝʝ ʃʠʩʪ1 ʧʝʨʝʠʤʝʥʦʚʳʚʘʝʤ ʥʘ ɼʘʥʥʳʝ. 

ʅʘ ʚʢʣʘʜʢʝ ʈʘʟʨʘʙʦʪʯʠʢ, ʥʘʞʠʤʘʝʤ ɺʩʪʘʚʠʪʴ, ʩʤʦʪʨʠʤ 

ʕʣʝʤʝʥʪʳ ActiveX  ʠ ʚʳʙʠʨʘʝʤ ʢʥʦʧʢʫ CommandButton1. 

ʈʘʩʧʦʣʘʛʘʝʤ ʝʝ ʥʠʞʝ ʥʘʰʝʡ  ʪʘʙʣʠʮʳ ʩ ʜʘʥʥʳʤʠ. ɺ ʦʢʥʝ ʩʚʦʡʩʪʚ 

ʢʥʦʧʢʠ ʚ ʩʚʦʡʩʪʚʝ Caption ʥʘʙʠʨʘʝʤ ʈʘʩʩʯʠʪʘʪʴ. 

ʅʘʙʠʨʘʝʤ ʢʦʜ ʦʙʨʘʙʦʪʯʠʢʘ ʩʦʙʳʪʠʷ:  
Private Sub CommandButton1_Click() 

Call Module1.CalcModel 

End Sub 

ʉʦʟʜʘʝʤ ʥʦʚʳʡ ʤʦʜʫʣʴ, ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ. 

ʅʘ ʧʘʥʝʣʠ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʥʘʞʠʤʘʝʤ Insert , Module , ʫ ʥʘʩ 

ʦʪʢʨʳʚʘʝʪʩʷ ʤʦʜʫʣʴ ʠ ʪʫʪ ʤʳ ʥʘʙʠʨʘʝʤ ʢʦʜ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ: 

CalcModel ï ʩʦʜʝʨʞʠʪ ʫʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 
ʦʩʥʦʚʥʦʡ ʮʠʢʣ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ, ʚʳʟʦʚ ʧʨʦʮʝʜʫʨ ʩʯʠʪʳʚʘʥʠʷ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ. 

IsxData ï ʧʨʦʠʟʚʦʜʠʪ ʩʯʠʪʳʚʘʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

Reprt ï ʚʳʚʦʜʠʪ ʥʘ ʣʠʩʪ ʪʘʙʣʠʮʫ ʠ ʜʠʘʛʨʘʤʤʳ (ʟʘʛʦʪʦʚʢʠ) 

ʜʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ. 

RefrReprt ï ʚʳʚʦʜʠʪ ʥʘ ʣʠʩʪ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʠ ʚ 

ʜʠʘʛʨʘʤʤʘʭ. 
PribClt ï ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʨʝʤʷ ʩʣʝʜʫʶʱʝʛʦ ʧʨʠʙʳʪʠʷ ʢʣʠʝʥʪʘ 

ʚ ʦʯʝʨʝʜʴ, ʪʝʢʫʱʝʝ ʢʦʣ-ʚʦ ʧʨʠʙʳʚʰʠʭ ʢʣʠʝʥʪʦʚ, ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ ʚ 

ʦʯʝʨʝʜʠ, ʯʠʩʣʦ ʥʝ ʦʙʩʣʫʞʝʥʥʳʭ ʢʣʠʝʥʪʦʚ, ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ï ʚʨʝʤʷ ʩʣʝʜʫʶʱʝʛʦ ʩʦʙʳʪʠʷ. 

ObslClt ï ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʨʝʤʷ ʩʣʝʜʫʶʱʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪ, ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ ʧʨʠʥʷʪʳʭ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ 

ʚ ʦʯʝʨʝʜʠ, ʯʠʩʣʦ ʦʙʩʣʫʞʝʥʥʳʭ ʢʣʠʝʥʪʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ. ʇʝʨʝʭʦʜʠʤ ʥʘ ʣʠʩʪ ɼʘʥʥʳʝ ʠ 
ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ ʈʘʩʩʯʠʪʘʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʣʠʩʪʝ ʆʪʯʝʪ, ʈʠʩʫʥʦʢ 2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʫ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʚ ʨʝʛʠʩʪʨʘʪʫʨʝ. ɹʳʣʘ ʩʦʟʜʘʥʘ 

ʪʘʙʣʠʮʘ ʧʦʢʘʟʳʚʘʶʱʘʷ, ʩʢʦʣʴʢʦ ʢʣʠʝʥʪʦʚ ʙʳʣʦ ʦʙʩʣʫʞʝʥʦ ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʠ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʥʘ ʵʪʦ ʧʦʪʨʘʯʝʥʦ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʘʣʠ ʪʘʙʣʠʮʫ, ʜʠʘʛʨʘʤʤʫ ʠ  ʩʬʦʨʤʠʨʦʚʘʣʠ ʚʩʝ 
ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʥʦʚʦʤ ʣʠʩʪʝ  MS Excel. 
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ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ 

 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʧʝʨʘʪʦʨʳ, ʬʫʥʢʮʠʠ, 

ʧʨʦʮʝʜʫʨʳ ʠ ʤʝʪʦʜʳ Visual Basic ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ, 

ʜʠʘʧʘʟʦʥʘʤʠ ʯʠʩʝʣ  ʠ ʜʠʘʛʨʘʤʤʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. 
ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʧʦʢʘʟʘʣʦ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

 
ʃʠʪʝʨʘʪʫʨʘ 
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ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. 

ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ: ʤʝʞʚʫʟʦʚʩʢʠʡ ʩʙʦʨʥʠʢ 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ˉ 21. 2015. ʉ. 34-42  

2. ʂʦʣʝʜʠʥʘ ʂ.ʌ., ɻʠʣʴʬʘʥʦʚʘ ɻ.ɻ.,ʎʝʣʠʱʝʚ ɸ.ɺ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʙʦʪʳ ʦʪʜʝʣʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʋɻʋʕʉ. ɺ 

ʩʙʦʨʥʠʢʝ: ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʥʘʫʢʝ ʠ ʙʠʟʥʝʩʝ (ʀʉʀʊ-2014). ʄʘʪʝʨʠʘʣʳ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʰʢʦʣʳ. 2014. ʉ. 95-96. 

3. ʂʦʣʝʜʠʥʘ ʂ.ʌ., ɻʫʙʘʡʜʫʣʣʠʥ ʀ.ʄ., ʂʘʨʘʤʫʪʜʠʥʦʚʘ ɻ.ʈ., 
ʐʘʡʭʥʫʨʦʚʘ ɸ.ʌ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʋʬʘ: ʋʬʠʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʨʚʠʩʘ, 2015, 116 ʩ. 
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ʉʝʨʛʝʝʚ ʈ. ɸ. 
ɸʩʧʠʨʘʥʪ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ 

 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʢʣʘʩʩ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʚʨʝʜʦʥʦʩʥʳʭ 

ʦʙʨʘʟʮʦʚ ʚ ʨʘʤʢʘʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ CWSandbox 

[1], Cuckoo Sandbox [2], DRAKVUF [3], Ether [4], Anubis (ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʠʥʩʪʨʫʤʝʥʪ TTAnalyze [5]) ʠ ʜʨʫʛʠʝ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ 

ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʦʙʦʙʱʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʎʝʣʷʤʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʠ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʚ ʚʠʜʝ ʪʘʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ 

ʚʳʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʫ ʘʥʘʣʠʟʘ, ʯʪʦ ʧʦʤʦʞʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ 

ʧʦʥʠʤʘʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʀʪʘʢ, ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʶ ʩʣʝʜʫʶʱʠʭ 
ʵʣʝʤʝʥʪʦʚ: ʢʦʤʧʦʥʝʥʪ ʩʨʝʜʳ, ʢʦʤʧʦʥʝʥʪ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, 

ʢʦʤʧʦʥʝʥʪ ʘʥʘʣʠʟʘ, ʢʦʤʧʦʥʝʥʪ ʦʪʯʝʪʘ. 

ʂʦʤʧʦʥʝʥʪ ʩʨʝʜʳ 

ʇʝʨʚʳʡ ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ɺ ʵʪʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʥʷʝʪʩʷ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʬʘʡʣ. ɺ 

ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʨʝʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘʧʨʷʤʫʶ ʥʘ ʬʠʟʠʯʝʩʢʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ. ɺʳʙʦʨ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ 

ʦʯʝʚʠʜʝʥ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʚʝʨʥʫʪʴ 

ʩʠʩʪʝʤʫ ʚ ʧʨʝʞʥʝʝ ʩʦʩʪʦʷʥʠʝ (ʜʦ ʟʘʧʫʩʢʘ ʚʨʝʜʦʥʦʩʥʦʛʦ ʬʘʡʣʘ), ʘ 

ʨʠʩʢ ʧʦʚʨʝʜʠʪʴ ʯʪʦ-ʣʠʙʦ ʧʨʠ ʘʥʘʣʠʟʝ ʤʠʥʠʤʘʣʝʥ. ɼʣʷ ʧʨʠʤʝʨʘ 

ʫʢʘʞʝʤ, ʯʪʦ CWSandbox ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʬʠʟʠʯʝʩʢʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ, ʦʜʥʘʢʦ ʘʚʪʦʨʳ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 
ʩʨʝʜʳ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ ʥʘ ʦʩʥʦʚʝ 

VMware. Cuckoo Sandbox ʟʘʜʝʡʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʦʪ 
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VirtualBox. Ether ʠ DRAKVUF, ʙʫʜʫʯʠ ʩʠʩʪʝʤʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ 

Xen, ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʛʠʧʝʨʚʠʟʦʨʘ. Anubis ʟʘʜʝʡʩʪʚʫʝʪ ʵʤʫʣʷʪʦʨ Qemu, ʥʘ 

ʢʦʪʦʨʳʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

ʂʦʤʧʦʥʝʥʪ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʇʦʜ ʢʦʤʧʦʥʝʥʪʦʤ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʥʠʤʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ 
ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʫʩʪʘʥʦʚʢʫ ʘʥʘʣʠʟʠʨʫʶʱʠʭ 

ʧʨʦʮʝʜʫʨ. ʀʤʝʥʥʦ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʢʦʤʧʦʥʝʥʪʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʥʘʣʠʟ ʮʝʣʝʚʦʛʦ ʬʘʡʣʘ. 

ʂʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ 

ʦʪ ʪʦʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠ ʥʘ ʢʘʢʦʤ ʫʨʦʚʥʝ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʘʥʘʣʠʟʘ. ɺ CWSanbox ʧʦʩʣʝ ʵʪʘʧʘ ʚʥʝʜʨʝʥʠʷ DLL cwmonitor.dll 

ʧʨʦʠʩʭʦʜʠʪ ʫʩʪʘʥʦʚʢʘ ʧʝʨʝʭʚʘʪʯʠʢʦʚ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʬʫʥʢʮʠʠ 

ʧʫʪʝʤ ʧʝʨʝʟʘʧʠʩʠ ʥʘʯʘʣʴʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʧʨʦʮʝʩʩʦʤ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ Cuckoo Sandbox 

ï ʧʨʦʮʝʩʩʦʤ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʧʝʨʝʭʚʘʪʯʠʢʦʚ 

ʬʫʥʢʮʠʡ ʙʠʙʣʠʦʪʝʢʦʡ Cuckoo Monitor ʚʦ ʚʨʝʤʷ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ (ʧʨʠ ʩʪʘʨʪʝ ʩʠʩʪʝʤʳ). ɼʣʷ Ether (ʚ ʩʣʫʯʘʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʟʦʚʦʚ ʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ) ʢʦʤʧʦʥʝʥʪ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʳʧʦʣʥʷʝʪ ʟʘʤʝʥʫ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ MSR 

SYSENTER_EIP_MSR ʥʘ ʟʥʘʯʝʥʠʝ ʘʜʨʝʩʘ, ʟʘʚʝʜʦʤʦ ʚʳʟʳʚʘʶʱʝʛʦ 
ʦʰʠʙʢʫ ʩʪʨʘʥʠʮ. ʂʦʤʧʦʥʝʥʪ ʠʥʠʮʠʘʣʠʟʘʮʠʠ DRAKVUF 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʫ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ, ʚʦ-ʧʝʨʚʳʭ, ʧʦʣʫʯʘʝʪ 

ʩ ʧʦʤʦʱʴʶ ʦʪʣʘʜʦʯʥʳʭ ʩʠʤʚʦʣʦʚ ʘʜʨʝʩʘ ʚʥʫʪʨʝʥʥʠʭ ʬʫʥʢʮʠʡ 

ʷʜʨʘ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ #BP ʥʘ ʥʘʯʘʣʘ 

ʵʪʠʭ ʬʫʥʢʮʠʡ. ɼʣʷ Anubis ʢʦʤʧʦʥʝʥʪ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʢʦʜʦʤ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪ ʪʦʯʥʳʝ ʘʜʨʝʩʘ ʚʩʝʭ ʬʫʥʢʮʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʤʦʥʠʪʦʨʠʥʛʦʤ. ɼʣʷ ʵʪʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʢʦʤʧʦʥʝʥʪ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʠʙʘʚʣʷʝʪ ʢ ʙʘʟʦʚʦʤʫ ʘʜʨʝʩʫ ʤʦʜʫʣʷ ʩ 
ʠʥʪʝʨʝʩʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʥʘʟʥʘʯʝʥʥʦʤʫ ʟʘʛʨʫʟʯʠʢʦʤ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʬʫʥʢʮʠʡ ʠʟ ʪʘʙʣʠʮʳ ʵʢʩʧʦʨʪʘ. 

ʂʦʤʧʦʥʝʥʪ ʘʥʘʣʠʟʘ 

ʂʦʤʧʦʥʝʥʪ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʠʪ ʘʥʘʣʠʟʠʨʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ ʠ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʨʝʜʦʥʦʩʥʳʭ ʬʘʡʣʦʚ. ʂʦʤʧʦʥʝʥʪ ʘʥʘʣʠʟʘ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʥʦ ʟʘʜʘʯʠ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ, ʚ ʪʦʤ 
ʯʠʩʣʝ, ʤʦʥʠʪʦʨʠʥʛ ʚʳʟʦʚʦʚ ʬʫʥʢʮʠʡ ʦʙʨʘʟʮʦʤ ʧʦʜ ʘʥʘʣʠʟʦʤ, 

ʤʦʥʠʪʦʨʠʥʛ ʘʨʛʫʤʝʥʪʦʚ ʚʳʟʚʘʥʥʳʭ ʬʫʥʢʮʠʡ, ʠʭ ʚʦʟʚʨʘʱʘʝʤʳʭ 

ʟʥʘʯʝʥʠʡ, ʚʦʟʤʦʞʥʘʷ ʟʘʤʝʥʘ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ 

ʬʫʥʢʮʠʝʡ, ʥʘʭʦʜʷʱʝʡʩʷ ʧʦʜ ʘʥʘʣʠʟʦʤ (ʥʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʝʥ ʟʘʧʨʝʪ 
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ʝʝ ʨʘʙʦʪʳ ʚʦʦʙʱʝ), ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ. ɸʥʘʣʠʟʠʨʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ 

ʢʦʤʧʦʥʝʥʪʝ ʘʥʘʣʠʟʘ, ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʬʦʨʤʠʨʫʶʪ ʥʝʢʦʪʦʨʳʡ 

ʵʣʝʤʝʥʪ ʜʣʷ ʦʪʯʝʪʘ. ʆʧʮʠʦʥʘʣʴʥʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʥʝʯʥʳʤ ʦʪʯʝʪʦʤ. ɼʣʷ CWSandbox ʠ Cuckoo Sandbox ʢʦʤʧʦʥʝʥʪ 

ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʙʦʪʯʠʢʘʤʠ ʧʝʨʝʭʚʘʪʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ 
ʚ ʙʠʙʣʠʦʪʝʢʘʭ ʠ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʫʨʦʚʥʝ ʨʝʞʠʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ 

ʩʣʫʯʘʷʭ Ether ʠ DRAKVUF ʢʦʤʧʦʥʝʥʪ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʨʘʙʦʪʯʠʢʠ ʚʳʭʦʜʘ ʠʟ ʛʦʩʪʝʚʦʡ ʩʠʩʪʝʤʳ VMExit, ʯʪʦ, ʧʦ 

ʩʫʱʝʩʪʚʫ, ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʚʠʟʦʨʦʤ. ɼʣʷ Anubis ʢʦʤʧʦʥʝʥʪ ʘʥʘʣʠʟʘ 

ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ 

ʫʧʨʘʚʣʝʥʠʝ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʣʷʮʠʠ ʦʯʝʨʝʜʥʦʛʦ ʙʘʟʦʚʦʛʦ ʙʣʦʢʘ 

ʵʤʫʣʷʪʦʨʦʤ Qemu. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʤʧʦʥʝʥʪʘ ʘʥʘʣʠʟʘ ʚʣʠʷʝʪ ʥʘ ʤʥʦʛʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ. ʅʘʧʨʠʤʝʨ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʭʚʘʪʯʠʢʠ ʥʘ ʫʨʦʚʥʝ ʨʝʞʠʤʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʘʥʘʣʠʟʘ, ʩʢʨʳʪʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʧʦʥʠʞʘʝʪʩʷ. ʀ, ʥʘʦʙʦʨʦʪ, ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʩʢʨʳʪʥʦʩʪʴ, ʢʘʢ ʚ ʩʣʫʯʘʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʧʝʨʚʠʟʦʨʦʚ, ʤʦʞʝʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʦʙʱʝʡ ʩʢʦʨʦʩʪʠ 

ʘʥʘʣʠʟʘ (ʟʘ ʩʯʝʪ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʛʦʩʪʝʚʦʡ 

ʩʠʩʪʝʤʳ ʠ ʠʩʧʦʣʥʝʥʠʠ ʦʙʨʘʙʦʪʯʠʢʦʚ ʪʘʢʦʛʦ ʚʳʭʦʜʘ). 
ʂʦʤʧʦʥʝʥʪ ʦʪʯʝʪʘ 

ʂʦʤʧʦʥʝʥʪ ʦʪʯʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʜ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ, 

ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʚ ʥʝʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʟʫʯʘʪʴ ʵʢʩʧʝʨʪ. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʚʳʰʝ, ʵʣʝʤʝʥʪ ʜʣʷ ʦʪʯʝʪʘ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʝʱʝ ʥʘ ʵʪʘʧʝ 

ʨʘʙʦʪʳ ʢʦʤʧʦʥʝʥʪʘ ʘʥʘʣʠʟʘ. ʕʪʦʪ ʵʣʝʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ, ʥʘʧʨʠʤʝʨ, 

ʥʘʟʚʘʥʠʝ ʚʳʟʚʘʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʝʝ ʧʘʨʘʤʝʪʨʳ, ʤʦʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʥʘʧʨʘʚʣʷʪʴʩʷ ʚ ʜʨʫʛʠʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʛʦ 
ʦʪʯʝʪʘ. ɺ ʩʣʫʯʘʝ CWSandbox ʦʙʨʘʙʦʪʯʠʢ ʧʝʨʝʭʚʘʪʘ ʚ cwmonitor.dll 

ʠʥʬʦʨʤʠʨʫʝʪ ʯʝʨʝʟ ʦʙʲʝʢʪʳ ʫʚʝʜʦʤʣʝʥʠʡ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ 

cwsandbox.exe ʦ ʚʳʟʦʚʝ ʢʘʢʦʡ-ʣʠʙʦ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʡ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʬʦʨʤʠʨʫʝʪ ʦʪʯʝʪ ʚ ʚʠʜʝ ʬʘʡʣʘ ʪʠʧʘ XML. ɺ Cuckoo 

Sandbox ʩʠʪʫʘʮʠʷ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ: ʧʦʩʢʦʣʴʢʫ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʝʪʘ ʚ ʚʠʜʝ ʣʦʢʘʣʴʥʦʛʦ ʬʘʡʣʘ ʥʝʚʳʩʦʢʘ (ʚ ʩʣʫʯʘʝ 

ʢʨʠʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʦʪʯʝʪ ʧʨʦʩʪʦ ʧʨʦʧʘʜʝʪ), 

ʪʦ ʵʣʝʤʝʥʪʳ ʦʪʯʝʪʘ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʭʦʩʪ-ʤʘʰʠʥʫ ʧʦ TCP/IP, ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʘʣʝʝ, ʦʥʠ ʧʨʦʧʫʩʢʘʶʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ 

ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʵʣʝʤʝʥʪʳ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʦʪʯʝʪ ʚ ʚʠʜʝ ʬʘʡʣʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ 

(JSON, HTML ʠ ʪ.ʜ.). ɺ ʩʣʫʯʘʝ ʞʝ ʩʠʩʪʝʤʳ DRAKVUF ʦʪʯʝʪ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʦ ʢʦʥʩʦʣʴʥʳʡ ʚʳʚʦʜ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ 

ʚʨʝʤʝʥʠ. Anubis, ʘ ʪʦʯʥʝʝ ʝʛʦ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʪʯʝʪ ʚ 

ʚʠʜʝ ʦʙʳʯʥʦʡ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʦʪʯʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʩʧʝʨʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʩ ʩʠʩʪʝʤʦʡ ʘʥʘʣʠʟʘ. ʆʪʯʝʪ ʷʚʣʷʝʪ ʩʦʙʦʡ ʦʪʦʙʨʘʞʘʝʤʫʶ ʚ 

ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʘ ʦʩʥʦʚʝ 
ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʥʫʪʨʝʥʥʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʬʘʡʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ 

ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʚʨʝʜʦʥʦʩʥʳʭ ʬʘʡʣʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʘʥʘʣʠʟʘ 

ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʦ ʨʘʩʰʠʨʝʥʠʶ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʢʦʥʪʨʦʣʶ. ʆʜʥʘʢʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ 
ʧʦʢʨʳʚʘʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʨʝʘʣʠʟʘʮʠʡ ʩʠʩʪʝʤ 

ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʘʞʝ ʪʘʢʠʭ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʠ ʜʚʫʭ-ʪʨʝʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʣʦʛʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʡ.  
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ʖʞʘʢʦʚ ɸ.ɸ., ʎʠʨʣʠʥ ɸ.ɺ. 
ɸʩʧʠʨʘʥʪ r

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

ʰʢʦʣʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ɺʝʨʝʱʘʛʠʥʘ ɽ.ɸ., 

 ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ  

ʩʦʚʨʝʤʝʥʥʳʭ ʪʠʧʦʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʦʯʝʥʴ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 
ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʦʪʢʨʳʪʠʶ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʫ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʟʚʝʩʪʥʳʭ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʜʭʦʜʦʚ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʵʣʝʤʝʥʪʥʳʝ 

ʙʘʟʳ. ɺʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʪʝʢʫʱʠʭ ʩʚʦʜʠʪʩʷ ʩʢʦʨʝʝ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʯʝʤ 

ʪʝʭʥʠʯʝʩʢʠʤ, ʘ ʠʤʝʥʥʦ: ʮʝʥʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʚʦʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. 

ɼʘʣʝʢʦ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ  ʚ ʵʚʦʣʶʮʠʠ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʛʨʘʝʪ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʧʘʤʷʪʠ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʩʪʨʦʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʝʨʘʨʭʠʷ ʦʪ ʩʢʦʨʦʩʪʥʦʡ, 

ʥʦ ʤʘʣʦʝʤʢʦʡ SRAM ʢʵʰ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʦʨʘ ʜʦ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʳʭ ʠ ʦʙʲʝʤʥʳʭ, ʥʦ ʥʘ ʧʦʨʷʜʢʠ ʙʦʣʝʝ 

ʤʝʜʣʠʪʝʣʴʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʡ SSD ʠ HDD ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ. 

ʆʜʥʘʢʦ, ʪʝʢʫʱʠʡ ʵʣʝʤʝʥʪʥʳʡ ʙʘʟʠʩ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʨ, ʪʘʢ NAND 
ʪʝʭʥʦʣʦʛʠʷ ʷʯʝʝʢ ʬʣʵʰ-ʧʘʤʷʪʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ SSD, ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʩʦ ʚʨʝʤʝʥ ʧʦʷʚʣʝʥʠʷ ʚ 1989 ʛʦʜʫ. ʕʚʦʣʶʮʠʷ 

ʟʘʪʨʦʥʫʣʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʯʠʧʘ ʧʘʤʷʪʠ, ʩʧʦʩʦʙʳ ʩʯʠʪʳʚʘʥʠʷ ʠ 

ʫʯʝʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʨʫʢʪʫʨʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʩʘʤʠ 

ʷʯʝʡʢʠ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʩʦʩʪʘʚʠʪʴ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʧʦʩʣʝʜʥʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʤʘʰʠʥ, ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʦʜʭʦʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ, ʚʦʟʤʦʞʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 

ʧʘʤʷʪʠ ï ʬʣʵʰ-ʧʘʤʷʪʴ. 

ʌʣʵʰ-ʧʘʤʷʪʴ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʧʘʤʷʪʠ 

(EEPROM). ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʘʢʪʥʦʩʪʠ, ʜʝʰʝʚʠʟʥʝ, ʤʝʭʘʥʠʯʝʩʢʦʡ 
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ʧʨʦʯʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʤʫ ʦʙʲʸʤʫ, ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʠ 

ʥʠʟʢʦʤʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ, ʬʣʵʰ-ʧʘʤʷʪʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʥʦʩʠʪʝʣʷʭ ʠʥʬʦʨʤʘʮʠʠ. ʉʝʨʴʸʟʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤʫ ʨʘʟʨʷʜʫ, 

ʥʝʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʥʝʨʛʦʟʘʚʠʩʠʤʦʡ 
ʧʘʤʷʪʴʶ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʜʥʦʡ 

ʷʯʝʡʢʠ (ʜʦʩʪʠʛʥʫʪ ʧʨʝʜʝʣ ʚ 15 ʥʤ). ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʬʣʵʰ-ʧʘʤʷʪʠ ʦʩʥʦʚʘʥ ʥʘ 

ʠʟʤʝʥʝʥʠʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʡ 

ʦʙʣʘʩʪʠ (çʢʘʨʤʘʥʝè) ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʵʪʦʪ 

ʧʨʠʥʮʠʧ ʥʝ ʠʟʤʝʥʠʣʩʷ ʩ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ ʠ ʜʦ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʩʝ ʞʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʜʘʣʝʢʦ ʥʝ ʥʦʚʦʡ ʬʣʵʰ-ʧʘʤʷʪʠ ʩʦʭʨʘʥʷʪʴ ʣʠʜʝʨʩʪʚʦ 
ʥʘ ʨʳʥʢʝ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʚʥʝʜʨʝʥʠʝ SLC, MLC ʠ TLC ʷʯʝʝʢ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʭʨʘʥʠʪʴ 1, 2, 3 ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʦʜʥʦʡ ʷʯʝʡʢʝ 

ʤʝʪʦʜʦʤ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʫʨʦʚʥʷ ʟʘʨʷʜʘ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʟʚʦʣʠʣʘ ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ, ʥʝʩʢʦʣʴʢʦ ʦʙʦʡʪʠ ʧʨʦʙʣʝʤʳ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʥʦ ʫʩʣʦʞʥʠʣʘ ʢʦʥʪʨʦʣʣʝʨ, ʫʚʝʣʠʯʠʣʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʠ ʫʤʝʥʴʰʠʣʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ. ʊʘʢ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤʠ ʜʦ ʩʠʭ ʧʦʨ ʩʯʠʪʘʶʪʩʷ 

ʷʯʝʡʢʠ ʬʣʵʰ-ʧʘʤʷʪʠ ʥʘ ʙʘʟʝ SLC. ʀʥʦʡ ʧʨʦʨʳʚ ï ʪʝʭʥʦʣʦʛʠʷ 3D 

NAND, ʢʦʥʩʪʨʫʢʮʠʷ ʬʣʵʰ-ʧʘʤʷʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʚʫʤʝʨʥʦʡ NAND, ʜʦʙʘʚʣʷʝʪʩʷ ʪʨʝʪʴʝ ʠʟʤʝʨʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ. ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʢʨʠʩʪʘʣʣʘ ʩʦʜʝʨʞʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʣʦʝʚ ʷʯʝʝʢ 

ʧʘʤʷʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ. ʅʘ ʪʦʡ ʞʝ ʧʣʦʱʘʜʠ, 

ʢʦʪʦʨʫʶ ʟʘʥʠʤʘʝʪ ʦʜʠʥ ʧʣʦʩʢʠʡ ʩʝʛʤʝʥʪ ʷʯʝʝʢ ʧʘʤʷʪʠ, ʤʦʞʥʦ 

ʨʘʩʧʦʣʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ 
ʪʝʭʥʦʣʦʛʠʠ ʦʪʧʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʷʯʝʝʢ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʦʡʪʠ ʙʘʨʴʝʨ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʪʝʭʧʨʦʮʝʩʩʘ 30 ʠʣʠ 40 ʥʤ, ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʝʤʢʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʙʲʝʤ ʧʘʤʷʪʠ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʙʦʪʳ, ʘ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʄʠʥʫʩʳ ʪʦʞʝ ʝʩʪʴ ï 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʨʦʛʦ ʧʝʨʝʡʪʠ ʥʘ ʜʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ ʩʤʦʛʣʠ ʚʳʧʫʩʪʠʪʴ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʥʘ 

ʦʩʥʦʚʝ 3D NAND (ʥʘʧʨʠʤʝʨ, ʥʘʢʦʧʠʪʝʣʴ PM1633a ʦʪ Samsung 
ʝʤʢʦʩʪʴʶ ʧʦʯʪʠ 16 ʊʙʘʡʪ, ʠʣʠ ʥʘʢʦʧʠʪʝʣʴ BiCS 3D NAND ʦʪ 

Toshiba). 

ʈʘʟʚʠʪʠʝ ʬʣʵʰ-ʧʘʤʷʪʠ ʠʜʝʪ ʥʝʧʣʦʭʦ, ʥʦ ʵʪʦ ʩʢʦʨʝʝ ʵʚʦʣʶʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ. ʅʠʢʘʢʠʭ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ 
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ʨʝʚʦʣʶʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʚʥʝʩʪʠ ʦʥʘ ʥʝ 

ʤʦʞʝʪ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ 

ʦʪʣʠʯʥʦʡ ʦʪ  NAND ʩʪʨʫʢʪʫʨʝ.  

ʉʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʘʤʷʪʴ (Ferroelectric RAM, FeRAM ʠʣʠ 

FRAM) ï ʧʘʤʷʪʴ, ʧʦ ʩʚʦʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʩʭʦʞʘʷ ʩ DRAM, ʥʦ 
ʠʩʧʦʣʴʟʫʶʱʘʷ ʩʣʦʡ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʘ ʚʤʝʩʪʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʣʦʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʩʪʠ. FeRAM ï ʦʜʥʘ ʠʟ 

ʨʘʩʪʫʱʝʛʦ ʯʠʩʣʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 

ʧʘʤʷʪʠ, ʧʨʝʜʣʘʛʘʶʱʘʷ ʪʫ ʞʝ ʩʘʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʯʪʦ ʠ 

ʬʣʵʰ-ʧʘʤʷʪʴ. ʗʯʝʡʢʘ FeRAM, ʩʭʦʞʘ ʧʦ ʩʚʦʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʩ 

ʪʠʧʘʤʠ ʷʯʝʝʢ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ DRAM-ʧʘʤʷʪʠ, ʚʢʣʶʯʘʷ 

ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʦʜʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʦʜʥʦʛʦ 

ʪʨʘʥʟʠʩʪʦʨʘ. ɺ ʢʦʥʜʝʥʩʘʪʦʨʝ DRAM-ʷʯʝʡʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʣʠʥʝʡʥʳʡ ʜʠʵʣʝʢʪʨʠʢ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ FeRAM-ʷʯʝʡʢʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ 

ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢ. ʇʨʝʠʤʫʱʝʩʪʚʘ FeRAM ʧʝʨʝʜ ʬʣʵʰ-ʧʘʤʷʪʴʶ: 

ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʙʳʩʪʨʘʷ ʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʥʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ. 

ʇʨʝʠʤʫʱʝʩʪʚ FeRAM ʧʝʨʝʜ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ DRAM: 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʩʦʨʘʟʤʝʨʥʘʷ ʠʣʠ ʜʘʞʝ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 
ʩʢʦʨʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʅʝʜʦʩʪʘʪʢʠ FeRAM: ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʸʤʢʦʩʪʴ 

ʥʘʢʦʧʠʪʝʣʝʡ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ.  

ʄʘʛʥʠʪʦʨʝʟʠʩʪʠʚʥʘʷ ʧʘʤʷʪʴ (MRAM) ï ʟʘʧʦʤʠʥʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ, ʢʦʪʦʨʦʝ ʭʨʘʥʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʧʦʤʦʱʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ, ʘ ʥʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ. ɺʘʞʥʝʡʰʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʪʠʧʘ 

ʧʘʤʷʪʠ ï ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʩʪʴ. ɹʣʘʛʦʜʘʨʷ ʨʷʜʫ ʧʨʝʠʤʫʱʝʩʪʚ, ʚ 
ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʚʩʝ ʪʠʧʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʘʤʷʪʠ ʠ 

ʩʪʘʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ çʫʥʠʚʝʨʩʘʣʴʥʦʡè ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʘʤʷʪʴʶ. 

ʉʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʷʯʝʡʢʘ ʧʘʤʷʪʠ MRAM ʧʦʭʦʞʘ ʥʘ ʷʯʝʡʢʫ 

DRAM, ʭʦʪʷ ʠʥʦʛʜʘ ʚ ʥʝʡ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʘʥʟʠʩʪʦʨ ʜʣʷ ʟʘʧʠʩʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ, ʦʥʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʚʚʠʜʫ ʨʷʜʘ ʧʨʦʙʣʝʤ 

(ʥʘʧʨʠʤʝʨ, ʧʨʦʙʣʝʤʘ ʧʦʣʫʚʳʙʦʨʘ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ ʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʨ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʛʨʘʥʠʯʝʥ 

90 ʥʤ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʩʦʨʘʟʤʝʨʥʦ ʢʘʢ ʩ ʬʣʵʰ, ʪʘʢ ʠ DRAM 
ʧʘʤʷʪʴʶ. ʄʘʛʥʠʪʦʨʝʟʠʩʪʠʚʥʘʷ ʧʘʤʷʪʴ ʠʤʝʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, 

ʩʨʘʚʥʠʤʦʝ ʩ ʧʘʤʷʪʴʶ ʪʠʧʘ SRAM, ʪʘʢʫʶ ʞʝ ʧʣʦʪʥʦʩʪʴ ʷʯʝʝʢ, 

ʤʝʥʴʰʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʯʝʤ ʫ ʧʘʤʷʪʠ ʪʠʧʘ DRAM, ʦʥʘ ʙʦʣʝʝ 
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ʙʳʩʪʨʘʷ ʠ ʥʝ ʩʪʨʘʜʘʝʪ ʜʝʛʨʘʜʘʮʠʝʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʣʵʰ-ʧʘʤʷʪʴʶ, 

ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʝʜʝʣ ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ.  

ʇʘʤʷʪʴ ʥʘ ʦʩʥʦʚʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ (PRAM) ï ʪʠʧ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʥʠʢʘʣʴʥʦʤ 

ʧʦʚʝʜʝʥʠʠ ʭʘʣʴʢʦʛʝʥʠʜʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʥʘʛʨʝʚʝ ʤʦʞʝʪ 

çʧʝʨʝʢʣʶʯʘʪʴʩʷè ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʪʦʷʥʠʷʤʠ: ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʠ 
ʘʤʦʨʬʥʳʤ. ɺ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ ʩʤʦʛʣʠ ʜʦʙʘʚʠʪʴ ʝʱʸ ʜʚʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷ, ʵʬʬʝʢʪʠʚʥʦ ʫʜʚʦʠʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʸʤʢʦʩʪʴ ʯʠʧʦʚ. ɼʦʩʪʦʠʥʩʪʚʘ PRAM ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʣʵʰ-ʧʘʤʷʪʴʶ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʙʳʩʪʨʦʜʝʡʩʪʚʠʠ, ʝʤʢʦʩʪʠ, ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʭʦʞʠʭ 

ʧʦʜʭʦʜʦʚ ʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ. ʇʨʦʙʣʝʤʳ PRAM: ʚʳʩʦʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ ʚ ʘʢʪʠʚʥʦʡ ʬʘʟʝ, ʮʝʥʘ, ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʛʦʨʷʯʝʡ 

ʦʙʣʘʩʪʴʶ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʩʦʩʝʜʥʠʤ ʜʠʵʣʝʢʪʨʠʢʦʤ, 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʩʪʝʧʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʦʨʦʛʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʈʝʟʠʩʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ (RRAM, 

ReRAM) ï ʵʪʦ  ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ ʧʘʤʷʪʴ, ʦʩʥʦʚʘʥʘ ʚʦ ʤʥʦʛʦʤ ʥʘ 

ʠʜʝʷʭ PRAM. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʩʚʦʠ ʧʘʪʝʥʪʦʚʘʥʥʳʝ ʚʝʨʩʠʠ ReRAM. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʠʵʣʝʢʪʨʠʢʠ, ʢʦʪʦʨʳʝ ʚ 
ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʦʩʣʝ 

ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʚʥʫʪʨʠ ʩʝʙʷ ʧʨʦʚʦʜʷʱʠʝ ʥʠʪʠ ʥʠʟʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠ, ʧʦ ʩʫʪʠ, 

ʧʨʝʚʨʘʪʠʪʴʩʷ ʠʟ ʜʠʵʣʝʢʪʨʠʢʘ ʚ ʧʨʦʚʦʜʥʠʢ. ʕʪʠ ʧʨʦʚʦʜʷʱʠʝ ʥʠʪʠ 

ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʉ ʧʦʤʦʱʴʶ 

ʧʨʠʣʦʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʨʦʚʥʝʡ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʚʦʜʷʱʠʝ 

ʥʠʪʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʨʘʟʨʫʰʝʥʳ, ʪʘʢ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʥʦʚʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʘʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʝʤʢʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʢʫʱʝʡ NAND ʬʣʵʰ-ʧʘʤʷʪʴʶ. ʊʘʢ ʚ 2015 ʛʦʜʫ Intel ʠ Micron 

ʘʥʦʥʩʠʨʦʚʘʣʠ ʧʘʤʷʪʴ 3D Xpoint ʥʘ ʦʩʥʦʚʝ ReRAM ʠ 3-ʭ ʤʝʨʥʦʡ 

ʢʦʤʧʦʥʦʚʢʠ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʱʘʷ ʨʝʚʦʣʶʮʠʶ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʘʤʷʪʠ (ʚ 1000 ʨʘʟ ʙʳʩʪʨʝʝ NAND-ʬʣʵʰ, ʚ 1000 ʨʘʟ ʫʩʪʦʡʯʠʚʝʝ ʢ 

ʠʟʥʦʩʫ ʠ ʚ 10 ʨʘʟ ʧʣʦʪʥʝʝ DRAM). ʅʘ ʧʨʘʢʪʠʢʝ ʪʝʩʪʦʚʳʝ ʦʙʨʘʟʮʳ 

ʧʦʢʘʟʘʣʠ ʧʨʠʤʝʨʥʦ 8-ʢʨʘʪʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʪʝʢʫʱʠʤʠ 

ʧʦʩʣʝʜʥʠʤʠ NAND SSD ʞʝʩʪʢʠʤʠ ʜʠʩʢʘʤʠ, ʯʪʦ ʪʦʞʝ ʥʝʧʣʦʭʦ. 
ɹʝʛʦʚʘʷ ʧʘʤʷʪʴ (DWM) ï ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʦʚʳʡ ʪʠʧ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʢʦʤʧʘʥʠʝʡ IBM. 

ʇʨʠʥʮʠʧ ʟʘʧʠʩʠ ʚ ʥʝʡ ʦʩʥʦʚʘʥ ʥʘ ʧʝʨʝʤʝʱʝʥʠʠ ʤʘʛʥʠʪʥʳʭ 

ʜʦʤʝʥʦʚ ʚ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʢʘʭ ʩ ʧʦʤʦʱʴʶ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ. 
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ʉʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʈʘʟʤʝʨʳ 

ʤʘʛʥʠʪʥʳʭ ʜʦʤʝʥʦʚ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝʥʳ ʙʣʘʛʦʜʘʨʷ 

ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʠʩʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʢʘʢ ʤʝʥʴʰʠʡ ʨʘʟʤʝʨ ʜʦʤʝʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʟʘʧʠʩʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʧʘʤʷʪʴ 

ʦʙʝʩʧʝʯʠʪ ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʟʘʧʠʩʠ ʠ ʣʫʯʰʫʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʆʜʥʦʡ ʠʟ ʪʨʫʜʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʘʷ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʘʛʥʠʪʥʳʭ ʜʦʤʝʥʦʚ ʧʦ ʥʘʥʦʪʨʫʙʢʘʤ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʣʠʷʶʪ ʧʨʠʤʝʩʠ ʚ ʩʘʤʠʭ ʪʨʫʙʢʘʭ. ʇʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʙʝʛʦʚʘʷ ʧʘʤʷʪʴ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʟʘʜʝʨʞʢʫ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 20-32 ʥʩ. ʇʣʘʥʠʨʫʝʪʩʷ ʫʣʫʯʰʠʪʴ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʜʦ 9,5 ʥʩ. ʋ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 

107 ʥʩ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ DRAM ð 20-30 ʥʩ. 
Nano-RAM (NRAM) ï ʵʪʦ ʧʨʦʧʨʠʝʪʘʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʘʤʷʪʠ ʦʪ ʢʦʤʧʘʥʠʠ Nantero. ʇʦ ʩʫʪʠ, ʵʪʦ ʪʠʧ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʤ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʟʘ ʩʯʝʪ ʧʨʠʪʷʞʝʥʠʷ 

ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʯʠʧʦʦʙʨʘʟʥʦʡ ʧʦʜʣʦʞʢʝ. ɺ 

ʪʝʦʨʠʠ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʥʘʥʦʪʨʫʙʦʢ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʚʝʩʴʤʘ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʧʘʤʷʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ: ʧʣʦʪʥʦʩʪʴ 
ʩʭʦʜʥʘʷ ʩ DRAM, ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʤʘʣʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʚ ʘʢʪʠʚʥʦʡ ʬʘʟʝ, ʦʪʩʫʪʩʪʚʫʝʪ ʜʝʛʨʘʜʘʮʠʷ ʷʯʝʝʢ ʧʦʜʦʙʥʘʷ 

ʬʣʵʰ-ʧʘʤʷʪʠ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʨʘʚʥʠʤʦʝ ʩ SRAM. ɺ ʪʝʦʨʠʠ ʥʘ 

ʙʘʟʝ NRAM ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʧʘʤʷʪʴ, ʦʜʥʘʢʦ ʮʝʥʘ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘ, ʢʘʢ ʠ ʫ ʣʶʙʳʭ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʠʣʠ ʛʨʘʬʝʥ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʳ ʩʘʤʳʝ 
ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ, ʦʧʠʩʘʥʳ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʙʣʝʤʳ. 

ʇʨʠʚʝʜʝʥʳ ʠʭ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ. ʆʩʚʦʝʥʠʝ ʣʶʙʦʛʦ ʥʦʚʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʨʠʩʢʦʤ, ʥʦ ʧʨʠ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ ʦʪʢʨʳʚʘʶʪʩʷ 

ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. 
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ʉɽʂʎʀʗ 2. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ʃʶʙʠʥ ɽ.ɸ.,  
ʢ.ʪ.ʥ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɹʘʝʚʘ ɺ.ʉ. 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʆʂʈɸʑɽʅʀɽ ʇʆʊɽʈʔ ɻɸɿɸ  

ʇʈʀ ʈɽʄʆʅʊɽ ɻɸɿʆʇʈʆɺʆɼɸ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʦʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ.  

ʇʦʣʠʪʠʢʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʨʷʜʘ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʧʨʦʙʣʝʤʫ ʧʦʪʝʨʠ ʛʘʟʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʢ ʨʝʤʦʥʪʫ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠʟʜʝʨʞʢʘʤʠ. 

ɻʘʟʦʪʨʘʥʩʧʦʨʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʚʦʙʦʞʜʘʶʪ ʫʯʘʩʪʦʢ ʛʘʟʦʧʨʦʚʦʜʘ, 

ʚʳʚʦʜʠʤʦʛʦ ʚ ʨʝʤʦʥʪ, ʦʪ ʛʘʟʘ ʧʫʪʝʤ ʯʘʩʪʠʯʥʦʡ ʚʳʨʘʙʦʪʢʠ ʝʛʦ ʯʝʨʝʟ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ, ʥʝʚʳʨʘʙʦʪʘʥʥʳʡ ʛʘʟ 

ʩʪʨʘʚʣʠʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʵʪʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʦʪʝʨʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʛʘʟʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʧʫʱʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʚ ʨʘʟʤʝʨʝ ʠʭ 

ʩʪʦʠʤʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʚʨʝʤʷ ʚʳʙʨʦʩʘ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠʤʝʝʪ 

ʤʝʩʪʦ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʢʘʢ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ 

ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʦʣʴʰʝʛʦ ʤʘʩʰʪʘʙʘ ʚ ʮʝʣʦʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʫʯʘʩʪʢʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 
ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ ʧʝʨʝʢʘʯʠʚʘʝʤʦʛʦ ʛʘʟʘ: ʧʦʜʘʯʘ ʛʘʟʘ ʚ ʫʯʘʩʪʦʢ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʟʘ ʨʝʤʦʥʪʠʨʫʝʤʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʟʢʠ ʠ 

ʣʫʧʠʥʛʘ; ʧʦʜʘʯʘ ʚ ʧʘʨʘʣʣʝʣʴʥʫʶ ʥʠʪʢʫ (ʩʦʩʝʜʥʠʡ ʛʘʟʦʧʨʦʚʦʜ); 

ʩʪʨʘʚʣʠʚʘʥʠʝʤ ʛʘʟʘ ʯʝʨʝʟ ʩʚʝʯʫ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʜʫʚʢʦʡ 

ʪʨʫʙʦʧʨʦʚʦʜʘ; ʫʪʠʣʠʟʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʦʡ. 

ʂ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʘʤ ʦʪʥʦʩʷʪ ʤʦʙʠʣʴʥʳʝ 

ʛʘʟʦʚʳʝ ʢʦʤʧʨʝʩʩʦʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʰʘʩʩʠ, ʠ 

ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʧʝʨʝʢʘʯʢʠ ʛʘʟʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 
ʉʫʱʝʩʪʚʫʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ 

ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʫʩʣʦʚʠʷʭ 
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ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʦʪʢʫʜʘ ʚʝʜʝʪʩʷ ʦʪʢʘʯʢʘ ʛʘʟʘ. 

ʉʫʜʷ ʧʦ ʟʘʷʚʣʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢʞʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʦʪʢʘʯʘʪʴ ʛʘʟ ʜʦ ʟʥʘʯʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʚʳʰʝʥʘʟʚʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʷʚʣʷʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʧʝʨʝʜʚʠʞʥʦʡ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ 
ʨʦʩʩʠʡʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʩʪʨʫʡʥʦʛʦ ʵʞʝʢʪʦʨʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʞʝʢʪʦʨʘ ʦʙʝʩʧʝʯʠʪ 

ʩʪʘʙʠʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʤʧʨʝʩʩʦʨʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ 

ʦʩʚʦʙʦʞʜʘʝʤʦʤ ʛʘʟʦʧʨʦʚʦʜʝ ʚ ʧʨʦʮʝʩʩʝ ʦʪʢʘʯʢʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʧʦʩʦʙ ʧʦʟʚʦʣʠʪ ʛʦʚʦʨʠʪʴ ʦ ʚʝʨʦʷʪʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʣʫʯʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʣʷ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

 

 

 

ʇʝʩʪʝʨʝʚ ɽ.ɺ. 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ, E-mail: yogurt@live.ru 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ  

ʚ ʟʘʜʘʯʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ ʧʨʠ 
ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨʦʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʟʘʜʘʯʘ ʘʥʘʣʠʟʘ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʟʘʜʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʩʪʘʪʠʩʪʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ. 
ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʫʶ ʚ ʪʝʨʤʠʥʘʭ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʦʣʝʝ ʦʙʱʝʛʦ ʧʦʜʭʦʜʘ, ʘ ʠʤʝʥʥʦ ʚ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ ʠ ʭʝʤʦʤʝʪʨʠʢʠ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʤʥʦʛʦʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʝ ʦʙʨʘʙʦʪʢʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ (ʬʫʥʢʮʠʝʡ ʫʚʝʨʝʥʥʦʩʪʠ). ʀʩʭʦʜʥʳʝ 
ʧʨʠʟʥʘʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʦʙʫʯʘʶʱʫʶʩʷ ʚʳʙʦʨʢʫ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʥʮʠʧʘ ʜʦʤʠʥʠʨʫʶʱʠʭ ʤʦʪʠʚʘʮʠʡ 
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[1]. ʌʦʨʤʘʣʴʥʦ ʵʪʠ ʧʨʠʥʮʠʧʳ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ʫʯʝʪ ʚ ʦʪʚʝʪʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʥʘ ʦʪʚʝʪ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʩʪʝʤʝ; ʬʘʢʪʦʨʳ ʠʤʝʶʪ ʨʘʟʥʳʝ 

ʚʝʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʧʘʨʝ ʩ ʯʝʤ ʦʥʠ ʧʦʷʚʣʷʶʪʩʷ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʦʝ ʨʝʰʝʥʠʝ/ʩʚʦʡʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ 

ʠʟʚʝʩʪʥʦʛʦ ʥʘʙʦʨʘ ʧʝʨʝʤʝʥʥʳʭ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʩʬʦʨʤʫʣʠʨʫʝʤ ʵʪʦ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [2]: ʠʩʢʦʤʳʝ ʨʝʰʝʥʠʷ (y-ʧʝʨʝʤʝʥʥʳʝ) ʝʩʪʴ 

ʬʫʥʢʮʠʷ ʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ (x-ʧʝʨʝʤʝʥʥʳʝ), ʪ. ʝ. 

y = y(x), xi  ɴX, yi  ɴY, i = 1,é, n, j = 1,é, m. X ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ x, Y 
ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ y. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ, ʢʘʞʜʦʡ y-

ʧʝʨʝʤʝʥʥʦʡ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʝʢʪʦʨ x-ʧʝʨʝʤʝʥʥʳʭ. ʇʘʨʫ (y, 

x) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʨʝʮʝʜʝʥʪʦʤ [3, ʩ. 4]. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʘʶʱʝʛʦ 

ʧʨʘʚʠʣʦ ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʇʌ, ʢʦʪʦʨʦʝ ʥʘʟʦʚʝʤ 

ʬʫʥʢʮʠʝʡ ʫʚʝʨʝʥʥʦʩʪʠ, ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʣʫʯʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʝʩʪʴ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ y-ʧʝʨʝʤʝʥʥʦʡ. 

ʇʫʩʪʴ ʜʘʥʦ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ x-ʧʝʨʝʤʝʥʥʳʭ X ʠ 

ʤʥʦʞʝʩʪʚʦ y-ʧʝʨʝʤʝʥʥʳʭ Y, ʥʘ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʦ ʦʪʥʦʰʝʥʠʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ṏ. ʊʦʛʜʘ ʚʝʱʝʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ f: Y Ÿ ᴙ ʥʘʟʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ ʫʚʝʨʝʥʥʦʩʪʠ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 
 

2 1 21 1 2(( , )) (( , )), ,  , .y f y f y X y y Yy Ú ² " Í Íx x xĿ  

x-ʧʝʨʝʤʝʥʥʳʝ ʷʚʣʷʶʪʩʷ ʩʦʯʝʪʘʥʠʷʤʠ ʵʣʝʤʝʥʪʦʚ xk ʤʥʦʞʝʩʪʚʘ 

X ʠʟ m ʧʦ k, ʛʜʝ m ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ X, k = 1,é,m. 
ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʥʦʞʝʩʪʚʦ X ʩʦʚʧʘʜʘʝʪ ʩ 

ʤʥʦʞʝʩʪʚʦʤ Y ʠ ʧʨʠ ʵʪʦʤ k = 1, ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʠ ʯʝʤ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʜʣʷ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ 

(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ). ʆʙʦʟʥʘʯʠʤ f((y,x)) = f(x), ʪ. ʢ. y-

ʧʝʨʝʤʝʥʥʳʝ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʢʪʦʨʦʤ x-ʧʝʨʝʤʝʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ï 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʣʝʥʠʡ x-ʧʝʨʝʤʝʥʥʳʭ ʧʨʠ ʢʘʢʦʤ-ʪʦ ʚʳʙʦʨʝ y-

ʧʝʨʝʤʝʥʥʦʡ (ʧʨʝʮʝʜʝʥʪ). ʊ. ʝ. ʥʘ ʚʭʦʜʝ ʥʝʦʙʭʦʜʠʤ ʤʘʩʩʠʚ, 
ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʪʨʦʢ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʦʣʙʮʘʤʠ, ʚ 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʟʥʘʯʝʥʠʷ x-ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʤ y-ʧʝʨʝʤʝʥʥʘʷ. ɺ ʧʝʨʚʳʡ ʩʪʦʣʙʝʮ ʙʫʜʫʪ 

ʟʘʧʠʩʳʚʘʪʴʩʷ y-ʧʝʨʝʤʝʥʥʳʝ. ʊʦʛʜʘ, ʝʩʣʠ ʚ ʙʘʟʝ k ʩʪʦʣʙʮʦʚ, ʪʦ ʟʘ 

m = k ï 1 ʦʙʦʟʥʘʯʠʤ ʢʦʣʠʯʝʩʪʚʦ x-ʧʝʨʝʤʝʥʥʳʭ, c ï ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʦʢ ʚ ʙʘʟʝ ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʮʝʜʝʥʪʦʚ. ʅʦ ʤʘʩʩʠʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʜʘʥʥʳʝ ʦ ʤʥʦʞʝʩʪʚʝ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 
ʧʨʠʥʠʤʘʶʪ x-ʧʝʨʝʤʝʥʥʳʝ, ʥʝ ʩʦʩʪʦʠʪ ʠʟ c ʩʪʨʦʢ, ʪ. ʢ. ʩʨʝʜʠ ʥʠʭ 

ʤʥʦʛʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ. ɼʘʞʝ ʙʦʣʴʰʝ: ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʙʫʜʫʪ 

ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ, ʘ ʩʘʤʦ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ. ɽʩʣʠ ʩʦʩʪʘʚʠʤ ʤʘʩʩʠʚ p
(1)

 ʩ 
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ʵʣʝʤʝʥʪʘʤʠ (1)

ip  (i = 1,é,m), ʪʦʛʜʘ ʝʛʦ i-ʳʡ ʵʣʝʤʝʥʪ ʙʫʜʝʪ ʛʦʚʦʨʠʪʴ 

ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʡ x-ʧʝʨʝʤʝʥʥʦʡ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ ʫ ʧʝʨʝʤʝʥʥʦʡ, ʚʟʷʪʳʡ ʚ ʢʨʫʛʣʳʝ 
ʩʢʦʙʢʠ, ʙʫʜʝʪ ʛʦʚʦʨʠʪʴ ʦ ʤʝʨʥʦʩʪʠ ʤʘʩʩʠʚʘ. ʇʦʜ ʩʫʤʤʦʡ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ (1)

ip  ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ x-ʧʝʨʝʤʝʥʥʳʤʠ: (1)

1
.

m

ii
P p

=
=ä  ʄʥʦʞʝʩʪʚʦ 

y-ʧʝʨʝʤʝʥʥʳʭ ʟʘʧʠʰʝʤ ʚ ʤʘʩʩʠʚ d
(1)

 ʩ ʵʣʝʤʝʥʪʘʤʠ (1)

id  (i = 1,é,n). 

ɿʜʝʩʴ n ï ʢʦʣʠʯʝʩʪʚʦ y-ʧʝʨʝʤʝʥʥʳʭ. 

ɼʘʣʝʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʫʶ 

ʢʦʥʚʝʨʪʠʨʫʝʪʩʷ ʠʩʭʦʜʥʘʷ ʙʘʟʘ. ɼʣʷ ʝʝ ʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘ 

ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ. ʇʝʨʚʳʡ ʝʩʪʴ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ x
(2)

 ʩ ʵʣʝʤʝʥʪʘʤʠ 
(2)

,i jx  (i = 1,é,n, j = 1,é,P). ʕʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʨʘʟ 

ʚʩʪʨʝʯʘʣʘʩʴ xj-ʧʝʨʝʤʝʥʥʘʷ ʧʨʠ ʚʳʙʦʨʝ yi-ʧʝʨʝʤʝʥʥʦʡ. ʅʦ ʠʥʪʝʨʝʩʥʘ 

ʥʝ ʩʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʦʷʚʣʝʥʠʡ, ʩʢʦʣʴʢʦ ʦ ʪʦʤ, 

ʢʘʢʠʝ ʙʳʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʞʜʦʡ x-ʧʝʨʝʤʝʥʥʦʡ. ʀ 
ʜʣʷ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʚʫʭ ʦʩʝʡ ʤʘʣʦ. ʇʦʵʪʦʤʫ, ʧʦʤʠʤʦ ʤʘʩʩʠʚʘ 

x
(2)

 ʚʚʝʜʝʤ ʤʘʩʩʠʚ x
(3)

 ʩ ʵʣʝʤʝʥʪʘʤʠ (3)

, ,i j kx  (i = 1,é,n, j = 1,é,P, 

k = 1,é,P), ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʨʘʟ ʧʦʷʚʣʷʣʘʩʴ xk-

ʧʝʨʝʤʝʥʥʘʷ ʚʤʝʩʪʝ ʩ xj-ʧʝʨʝʤʝʥʥʦʡ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʳʙʠʨʘʣʘʩʴ 

yi-ʧʝʨʝʤʝʥʥʘʷ. ɻʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ xj-ʧʝʨʝʤʝʥʥʘʷ, ʪ. ʢ. ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚʘʞʥʦ, ʢʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʥʝʡ. ʂ ʧʨʠʤʝʨʫ, ʧʫʩʪʴ 

ʩʣʫʯʠʣʘʩʴ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʷʪʘʷ y-ʧʝʨʝʤʝʥʥʘʷ, 

ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʷʚʣʝʥʠʝ ʪʨʝʭ x-ʧʝʨʝʤʝʥʥʳʭ, ʧʝʨʚʘʷ ʠʟ 
ʢʦʪʦʨʳʭ ʧʨʠʥʷʣʘ ʪʨʝʪʴʝ ʟʥʘʯʝʥʠʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʝʡ 

ʟʥʘʯʝʥʠʡ, ʚʪʦʨʘʷ ï ʜʝʚʷʪʥʘʜʮʘʪʦʝ, ʘ ʪʨʝʪʴʷ ï ʜʚʘʜʮʘʪʴ ʯʝʪʚʝʨʪʦʝ. ɺ 

ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʝʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ n = 10, m = 3, (1) const 10ip = = , 

ʪ. ʝ. ʜʠʘʧʘʟʦʥ ʦʜʠʥʘʢʦʚ ʜʣʷ ʢʘʞʜʦʡ x-ʧʝʨʝʤʝʥʥʦʡ, ʧʦʣʫʯʠʤ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ (1) 30.ij P p m= = Ö = 

ɺ ʵʣʝʤʝʥʪ ʩ ʠʥʜʝʢʩʦʤ i,j,k ʥʝ ʙʫʜʝʪ ʟʘʧʠʩʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʬʘʢʪʦʨʝ j. ʕʪʦ ʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʤʘʩʩʠʚ x
(3)

 ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ 

ʪʦʣʴʢʦ ʦ k-ʳʭ ʵʣʝʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʚʳʧʘʣʠ ʚʤʝʩʪʝ ʩ j-ʳʤ ʵʣʝʤʝʥʪʦʤ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦ ʧʦʷʚʣʝʥʠʠ ʬʘʢʪʦʨʘ j 

ʩʣʫʞʠʪ ʤʘʩʩʠʚ x
(2)
. ʅʦ ʪ. ʢ. ʚ x

(3)
 ʠʥʢʨʝʤʝʥʪʠʨʫʶʪʩʷ ʚʩʝ ʩʦʯʝʪʘʥʠʷ 

ʬʘʢʪʦʨʦʚ, ʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʷʚʣʝʥʠʝ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʫʯʪʝʪʩʷ. 

ʉʬʦʨʤʠʨʦʚʘʚ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʙʨʘʙʦʪʢʝ ʥʦʚʳʭ. 

ɽʩʣʠ ʧʨʝʮʝʜʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʘʨʳ (y, x), ʪʦ ʥʦʚʘʷ 

ʩʠʪʫʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘʙʦʨʦʤ x-ʧʝʨʝʤʝʥʥʳʭ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʥʘʙʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ, ʚ ʢʘʢʦʡ ʠʟ y-
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ʧʝʨʝʤʝʥʥʳʭ ʤʳ ʤʦʞʝʤ ʙʳʪʴ ʙʦʣʝʝ ʫʚʝʨʝʥʳ. ɼʣʷ ʵʪʦʛʦ ʜʣʷ ʢʘʞʜʦʡ 

ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʬʫʥʢʮʠʠ ʫʚʝʨʝʥʥʦʩʪʠ. 

ɺʩʷ ʬʫʥʢʮʠʷ ʫʚʝʨʝʥʥʦʩʪʠ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʫʤʤʦʡ ʩʚʦʠʭ 

ʩʣʘʛʘʝʤʳʭ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʝʩʪʴ ʬʫʥʢʮʠʷ ʫʚʝʨʝʥʥʦʩʪʠ ʜʣʷ 

ʦʪʜʝʣʴʥʦʡ x-ʧʝʨʝʤʝʥʥʦʡ. ɽʩʣʠ ʩʠʪʫʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ m x-

ʧʝʨʝʤʝʥʥʳʭ, ʪʦʛʜʘ ʬʫʥʢʮʠʷ ʫʚʝʨʝʥʥʦʩʪʠ ʩʦʩʪʦʠʪ ʠʟ m ʩʣʘʛʘʝʤʳʭ, 
ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ m ï 1 ʩʣʘʛʘʝʤʦʛʦ (ʜʣʷ 

ʬʫʥʢʮʠʠ ʂʦʙʙʘ-ɼʫʛʣʘʩʘ ʵʪʦ ʙʫʜʫʪ ʤʥʦʞʠʪʝʣʠ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ 

f(x), ʩʦʩʪʦʷʱʠʡ ʠʟ ʵʣʝʤʝʥʪʦʚ fi(x) (i = 1,é,n). ʊʝ y-ʧʝʨʝʤʝʥʥʳʝ, ʚ 

ʢʦʪʦʨʳʭ ʫʚʝʨʝʥʥʦʩʪʴ ʙʦʣʴʰʝ, ʠʤʝʶʪ ʙ·ʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

f(x). ʅʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʘ ʫʧʦʨʷʜʦʯʠʪʴ y-ʧʝʨʝʤʝʥʥʳʝ ʚ ʧʦʨʷʜʢʝ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʥʠʭ. ʇʝʨʚʳʝ ʠʟ ʧʦʣʫʯʠʚʰʠʭʩʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. 
ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʚʳʙʦʨʝ ʦʜʥʦʡ ʠʟ 

y-ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ x-ʧʝʨʝʤʝʥʥʳʭ ʚ ʪʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʤʥʦʞʝʩʪʚʦ Y ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʤʥʦʞʝʩʪʚʦʤ X. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʪʨʝʤʷ ʬʫʥʢʮʠʷʤʠ: ʣʠʥʝʡʥʦʡ, ʂʦʙʙʘ-

ɼʫʛʣʘʩʘ, ʉʦʣʦʫ: 
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ʅʝʦʙʨʘʙʦʪʘʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ 

ʨʘʤʢʘʭ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʝʤʳ ɹʘʡʝʩʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʦʪ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʮʝʜʝʥʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ x-ʧʝʨʝʤʝʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʦ y-ʧʝʨʝʤʝʥʥʳʭ, 
ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʡ x-ʧʝʨʝʤʝʥʥʦʡ. ɸʥʘʣʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ, 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʡ ʧʦ ʢʨʠʪʝʨʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʦʢʘʟʘʣʘʩʴ 

ʬʫʥʢʮʠʷ ʉʦʣʦʫ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ɓi = 1. ʆʜʥʘʢʦ ʵʪʠ ʦʪʣʠʯʠʷ ʦʪ 

ʬʫʥʢʮʠʠ ʂʦʙʙʘ-ɼʫʛʣʘʩʘ ʠ ʬʫʥʢʮʠʠ ʉʦʣʦʫ ʧʨʠ ɓi = 2 ʦʢʘʟʘʣʠʩʴ ʥʝ 

ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʳʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ɹʘʡʝʩʦʚʩʢʠʡ ʧʦʜʭʦʜ 
ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪʳ, ʫʩʪʫʧʘʶʱʠʝ ʧʨʝʜʣʦʞʝʥʥʳʤ ʧʦʜʭʦʜʘʤ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè  

ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʦʷʥʥʦʡ ʢʨʝʧʠ ʩ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ  
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʦʷʥʥʦʡ ʢʨʝʧʠ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ʆʧʨʝʜʝʣʝʥʘ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʮʝʤʝʥʪʥʦ-

ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè, ʘʨʤʠʨʦʚʘʥʥʦʡ ʧʦʣʠʤʝʨʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʠ 

ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩ ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ ʠ ʙʝʪʦʥʦʤ ʠ ʧʨʦʠʟʚʝʜʝʥʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʨʝʧʣʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʝʧʣʝʥʠʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʮʝʤʝʥʪʥʦ-

ʧʝʩʯʘʥʘʷ ʩʤʝʩʴ, ʧʦʣʠʤʝʨʥʳʝ ʚʦʣʦʢʥʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ 

 

The use of cement-sand grout çKaptsem Rè  

as a permanent support with the load-bearing capacity  

in the application of JSC çSevuralboksitrudaè 

 
Annotation 

The article considers the possibility of using cement-sand mixture as a 

permanent support of mine workings. Defined load-bearing capacity of 

cement-sand mixture "Kaptsem R" reinforced with polymer fibers and 

described the comparison with shotcrete and concrete and economic 

comparison for lining technologies. 
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ʈʘʙʦʪʳ ʧʦ ʢʨʝʧʣʝʥʠʶ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʢʨʦʚʣʝʡ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʠ ʚʝʜʝʥʠʠ 

ʛʦʨʥʳʭ ʨʘʙʦʪ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʛʦʨʥʦʢʘʧʠʪʘʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʘʣʣʦʸʤʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʢʨʝʧʠ ʤʦʥʦʣʠʪʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʝʪʦʥʘ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʘ. ʕʪʠ ʢʨʝʧʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, 
ʪʨʫʜʦʸʤʢʠʤʠ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʟʘʪʨʘʪ. 

ɹʦʣʝʝ ʧʨʦʩʪʳʤʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʫʧʨʦʯʥʷʶʱʠʝ ʢʨʝʧʠ ʠʟ ʘʥʢʝʨʦʚ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʘʙʨʳʟʛ-ʙʝʪʦʥʥʦʤ 

(ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ) ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ ʠʣʠ ʙʝʟ ʥʝʸ. ʂʨʠʪʝʨʠʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʦʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʧʨʦʯʥʷʶʱʠʭ 

ʢʨʝʧʝʡ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʥʝ 
ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʳ ʩʞʠʤʘʶʱʠʭ. 

ʇʨʦʪʠʚʦʩʪʦʷʪʴ ʜʝʡʩʪʚʠʶ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʤʦʛʫʪ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʢʨʳʪʠʡ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʦʢ, ʫ ʢʦʪʦʨʳʭ 

ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʝʚʳʰʘʝʪ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʮʝʤʝʥʪʥʳʭ ʩʤʝʩʝʡ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 

ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʦ ʷʚʣʷʶʪʩʷ ʭʨʫʧʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʤ 

ʥʘʧʨʷʞʝʥʠʷʤ. 
ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʦ ʠʩʧʳʪʘʥʠʶ ʠ 

ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʢʨʳʪʠʡ ʠ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʭ 

ʩʤʝʩʝʡ, ʪʘʢʠʭ ʢʘʢ çʊʝʬʣʝʢʩè, çɿʘʱʠʪʘè, ʄɹɺ 410, çʂʘʧʮʝʤ ʂʊè, 

çʂʘʧʮʝʤ ʈè. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʮʝʤʝʥʪʥʦ-

ʧʝʩʯʘʥʳʝ ʩʤʝʩʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʥʠʭ ʘʨʤʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ 

ʚʦʣʦʢʦʥ (ʬʠʙʨʳ). ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʮʝʤʝʥʪʥʦ-
ʧʝʩʯʘʥʘʷ ʩʤʝʩʴ çʂʘʧʮʝʤ ʈè. 

ʀʥʩʪʠʪʫʪʦʤ çʉʋɹʈ-ʇʨʦʝʢʪè ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ 

ʧʦ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ 

çʂʘʧʮʝʤ ʈè ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʦʷʥʥʦʡ ʢʨʝʧʠ ʩ ʥʝʩʫʱʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʚʟʘʤʝʥ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʠ ʙʝʪʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʰʘʭʪ 

ʆɸʆ çʉʝʚʫʨʘʣʙʦʢʩʠʪʨʫʜʘè. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 
ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʠ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè, 

ʘʨʤʠʨʦʚʘʥʥʦʡ ʧʦʣʠʤʝʨʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ ʠ ʙʝʪʦʥʦʤ, ʘ 
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ʪʘʢʞʝ ʧʨʦʠʟʚʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʨʝʧʣʝʥʠʷ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ 

çʂʘʧʮʝʤ ʈè ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʢʨʝʧʣʝʥʠʷ ʚʳʨʘʙʦʪʦʢ 

ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ ʠ ʙʝʪʦʥʦʤ. 

ʅʘ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʆɸʆ çʉʝʚʫʨʘʣʙʦʢʩʠʪʨʫʜʘ 

ʜʝʡʩʪʚʫʝʪ çʀʥʩʪʨʫʢʮʠʷ ʧʦ ʚʳʙʦʨʫ ʪʠʧʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʢʨʝʧʠ 
ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪ 

ʉʝʚʝʨʦʫʨʘʣʴʩʢʦʛʦ ʙʦʢʩʠʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘè [1]. ʉʦʛʣʘʩʥʦ 

çʀʥʩʪʨʫʢʮʠʠ éè [1] ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʪʠʧʳ ʧʦʩʪʦʷʥʥʦʛʦ ʢʨʝʧʣʝʥʠʷ 

ʯʝʨʝʟ ʢʨʠʪʝʨʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʨʦʚʣʠ ʠ ʙʦʢʦʚ, ʚʳʨʘʞʘʶʱʠʡ 

ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ ʨʘʩʯʸʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʵʣʝʤʝʥʪʳ ʚʳʨʘʙʦʪʢʠ ʢ ʨʘʩʯʸʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʇʚ, ʢʘʪʝʛʦʨʠʶ ʠ 

ʩʦʩʪʦʷʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ. ʄʦʥʦʣʠʪʥʘʷ ʙʝʪʦʥʥʘʷ ʠʣʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʢʨʝʧʴ ʪʦʣʱʠʥʦʡ ʥʝ ʤʝʥʝʝ 0,2 ʤ ʧʨʠʤʝʥʷʪʩʷ ʧʨʠ 
ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʇʚ > 4,5, IV2 ʢʘʪʝʛʦʨʠʷ ï ʦʯʝʥʴ ʥʝʫʩʪʦʡʯʠʚʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʥʘʙʨʳʟʛʙʝʪʦʥʘ ʠ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʪʦʣʱʠʥʦʡ 

ʜʦ 5,0 ʩʤ, ʢʘʢ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʨʝʰʝʪʯʘʪʦʡ 

ʟʘʪʷʞʢʦʡ, ʪʘʢ ʠ ʙʝʟ ʟʘʪʷʞʢʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʣʶʙʦʤ 

ʧʦʢʘʟʘʪʝʣʝ ʇʚ, ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʠ ʩʦʩʪʦʷʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʫʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ 

ʢʨʝʧʣʝʥʠʷ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: 
ʚʳʨʘʙʦʪʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 1200 ʤʝʪʨʦʚ; ʩʝʯʝʥʠʝ 

ʚʳʨʘʙʦʪʢʠ (ʢʚʝʨʰʣʘʛ) Sʚʩ. = 11,77 ʤ
2
; ʚʳʨʘʙʦʪʢʘ ʧʨʦʡʜʝʥʘ ʚ 

ʧʦʨʬʠʨʠʪʘʭ; ʚʝʣʠʯʠʥʘ ʇʚ>4,5; ʢʘʪʝʛʦʨʠʷ ʧʦʨʦʜ - IV2; ʩʦʩʪʦʷʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ ï ʦʯʝʥʴ ʥʝʫʩʪʦʡʯʠʚʦʝ. 

ɼʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʥʝʩʫʱʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʢʨʝʧʣʝʥʠʷ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʀʩʧʦʣʴʟʫʷ ʪʝʦʨʠʶ ʩʚʦʜʘ ʄ. ʄ. ʇʨʦʪʦʜʲʷʢʦʥʦʚʘ ʠ ʨʝʟʫʣʴʪʘʪʳ 
ʨʘʩʯʸʪʦʚ ʰʠʨʠʥʳ ʩʚʦʜʘ ʦʙʨʫʰʝʥʠʷ ʠ ʝʛʦ ʚʳʩʦʪʳ, ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ 

ʪʦʣʱʠʥʘ ʙʝʪʦʥʥʦʡ ʢʨʝʧʠ ʚ ʟʘʤʢʝ ʩʚʦʜʘ D0 ʠ ʪʦʣʱʠʥʘ ʩʪʝʥ 

ʙʝʪʦʥʥʦʡ ʢʨʝʧʠ Tʩʪ [4]. ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʪʦʥʘ ʥʘ 

ʰʘʭʪʘʭ ʆɸʆ çʉʝʚʫʨʘʣʙʦʢʩʠʪʨʫʜʘè ʙʳʣ ʧʨʠʥʷʪ ʙʝʪʦʥ ʤʘʨʢʠ ʄ300, 

ʢʨʝʧʦʩʪʴʶ ɺ22 ʠ ʪʦʣʱʠʥʦʡ 300 ʤʤ. 

ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʙʨʳʟʛʙʝʪʦʥ ʠ 

ʪʦʨʢʨʝʪʙʝʪʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʩʪʦʷʥʥʘʷ ʢʨʝʧʴ, ʦʙʣʘʜʘʶʱʘʷ 

ʥʝʩʫʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʪʦ ʩʦʛʣʘʩʥʦ ʧ. 3.25 ɺʉʅ 126-90 
çʂʨʝʧʣʝʥʠʝ ʚʳʨʘʙʦʪʦʢ ʥʘʙʨʳʟʛʙʝʪʦʥʦʤ ʠ ʘʥʢʝʨʘʤʠ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡ ʠ ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ. ʅʦʨʤʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪè [2] ʪʦʣʱʠʥʘ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʧʦʢʨʳʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5,0 ʩʤ. 
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ʇʨʦʠʟʚʝʜʸʥʥʳʡ ʨʘʩʯʸʪ ʪʦʣʱʠʥʳ ʥʘʙʨʳʟʛʙʝʪʦʥʘ ʢʘʢ ʥʝʩʫʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʥʘʰʠʭ ʫʩʣʦʚʠʡ ʙʳʣ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʨʘʩʯʸʪʘ ʚ 

ɺʉʅ 126-90 [2]. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʸʪ ʪʦʣʱʠʥʳ 

ʥʘʙʨʳʟʛʙʝʪʦʥʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ɺ. ʂ. ʐʝʭʫʨʜʠʥʘ, 

ʠʟʣʦʞʝʥʥʦʡ ʚ çɿʘʜʘʯʥʠʢʝ ʧʦ ʛʦʨʥʳʤ ʨʘʙʦʪʘʤ, ʧʨʦʚʝʜʝʥʠʶ ʠ 
ʢʨʝʧʣʝʥʠʶ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢè, ʄ, çʅʝʜʨʘè, 1985 [3]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ ʪʦʣʱʠʥʳ ʥʘʙʨʳʟʛʙʝʪʦʥʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʥʝʩʫʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 9 ʩʤ ʜʣʷ 

ʥʝʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 7 ʩʤ ʜʣʷ ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

ʇʦ ʪʘʢʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʸʪ ʪʦʣʱʠʥʳ 

ʥʘʥʝʩʝʥʠʷ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè ʢʘʢ ʥʝʩʫʱʝʡ 
ʢʦʥʩʪʨʫʢʮʠʠ. ʊʘʢ ʞʝ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ. ʀʥʩʪʠʪʫʪʦʤ çʄʘʛʛʝʦʧʨʦʝʢʪè ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʪʦʣʱʠʥʳ ʥʘʥʝʩʝʥʠʷ ʜʣʷ ʫʩʣʦʚʠʡ ʉʠʙʘʡʩʢʦʛʦ 

ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘ, ʠʟʣʦʞʝʥʥʳʝ ʚ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ 

ʧʦ ʢʨʝʧʣʝʥʠʶ ʨʘʟʚʝʜʦʯʥʳʭ, ʢʘʧʠʪʘʣʴʥʳʭ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ 

ʥʘʨʝʟʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ ʉʠʙʘʡʩʢʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘè [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ 
ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʨʘʩʯʸʪʦʚ ʪʦʣʱʠʥʳ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ 

çʂʘʧʮʝʤ ʈè, ʩ ʥʝʩʫʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 3,5 ʩʤ ʜʣʷ 

ʥʝʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 2,5 ʩʤ ʜʣʷ ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

ʇʨʦʠʟʚʝʜʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

ʪʦʣʱʠʥ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʢʨʝʧʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʤʝʪʦʜʠʢʘʤ ʨʘʩʯʸʪʘ ʤʦʥʦʣʠʪʥʦʡ ʙʝʪʦʥʥʦʡ ʢʨʝʧʠ ʠ ʥʘʙʨʳʟʛʙʝʪʦʥʘ 

ʥʘ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
ʀʩʧʳʪʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʪʝʨʠʘʣʘ çʂʘʧʮʝʤ ʈè ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ɼʈɿʠʉ ʬʠʣʠʘʣʘ ʚ ʛ. ʂʨʘʩʥʦʪʫʨʴʠʥʩʢʝ ʈʫʩʩʢʦʡ 

ʀʥʞʠʥʠʨʠʥʛʦʚʦʡ ʂʦʤʧʘʥʠʠ ʥʘ ʩʞʘʪʠʝ ʥʘ 3 ʠ 25 ʩʫʪʢʠ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ, ʟʘʷʚʣʝʥʥʳʝ 

ʆʆʆ çʄʠʥʦʚʘè. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʝʩʩʝ ʇʉʋ-10 ʧʦ 

ɻʆʉʊ 5802-86. 

ʇʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʪʝʨʠʘʣʘ çʂʘʧʮʝʤ ʈè ʥʘ ʦʜʥʦʦʩʥʦʝ 

ʩʞʘʪʠʝ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʧʦʣʫʯʠʣʠʩʴ ʨʘʚʥʳʤʠ: 29,50 
ʄʇɸ ʥʘ 3 ʩʫʪʢʠ ʠ 54,90 ʄʇʘ ʥʘ 25 ʩʫʪʢʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ 

ʙʝʪʦʥʘ B40; ʜʣʷ ʥʘʙʨʳʟʛʙʝʪʦʥʘ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 30 õ 40 ʄʇɸ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ 

ʙʝʪʦʥʘ ɺ25 õ ɺ30 [6]. 
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ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʢʨʝʧʣʝʥʠʷ 1 ʧʦʛ. ʤʝʪʨ ʛʦʪʦʚʦʡ ʚʳʨʘʙʦʪʢʠ 

ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʢʨʝʧʠ (ʤʦʥʦʣʠʪʥʦʡ ʙʝʪʦʥʥʦʡ, ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʠ 

ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʘ çʂʘʧʮʝʤ ʈè) ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ [7]. 

 

ʐʘʭʪʘ 

ʉʪʦʠʤʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʢʨʝʧʠ, ʨʫʙ./ 1ʧʦʛ. ʤ 

ɹʝʪʦʥʥʦʝ 

ʢʨʝʧʣʝʥʠʝ 

ʊʦʨʢʨʝʪʙʝʪʦʥ ʉʤʝʩʴ çʂʘʧʮʝʤ ʈè 

ʘʨʤʠʨʦʚʘʥʥʳʡ ʥʝʘʨʤʠʨʦ-

ʚʘʥʥʳʡ 

ʘʨʤʠʨʦʚʘʥʥʳʡ ʥʝʘʨʤʠʨʦ-

ʚʘʥʥʳʡ 

ʟʘʪʨʘʪʳ 
ʟʘʪʨʘʪʳ 

ʵʢʦʥʦʤʠʷ 

ʟʘʪʨʘʪʳ 

ʵʢʦʥʦʤʠʷ 

ʟʘʪʨʘʪʳ 

ʵʢʦʥʦʤʠʷ 

ʟʘʪʨʘʪʳ 

ʵʢʦʥʦʤʠʷ 

1 2 3 4 5 6 

ʐʘʭʪʘ 

çʏʝʨʝʤʫʭʦʚʩʢʘʷè 

34335,72 

0 

30876,85 

+3458,87 

26783,45 

+7552,27 

12110,09 

+22225,63 

9071,53 

+25264,19 

ʐʘʭʪʘ 

çʂʘʣʴʠʥʩʢʘʷè 

27541,65 

0 

24981,43 

+2560,22 

21972,28 

+5569,37 

9264,55 

+18277,10 

8200,52 

+19341,13 

ʐʘʭʪʘ 

çʅʦʚʦ-

ʂʘʣʴʠʥʩʢʘʷè 

24421,72 

0 

22235,31 

+2186,41 

19448,55 

+4973,17 

8506,75 

+15914,97 

7485,07 

+16936,65 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʧʦ 

ʆɸʆ çʉʋɹʈè: 

28766,36 

0 

26031,20 

+2735,17 

22734,76 

+6031,60 

9960,46 

+18805,90 

8252,37 

+20513,99 

 

ʂʨʝʧʴ ʥʘ ʦʩʥʦʚʝ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʘʷ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʝʭʥʦʣʦʛʠʯʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʙʝʪʦʥʥʦʡ ʠ ʪʦʨʢʨʝʪ-ʙʝʪʦʥʥʦʡ ʢʨʝʧʷʤʠ. ʊʨʫʜʦʟʘʪʨʘʪʳ ʥʘ 
ʚʦʟʚʝʜʝʥʠʝ 1 ʧʦʛ. ʤ ʚ ʨʘʟʳ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʚʠʜʘʤʠ ʢʨʝʧʠ [7]. 

ɻʦʨʥʦ-ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ ʰʘʭʪʘʭ ʆɸʆ 

çʉʝʚʫʨʘʣʙʦʢʩʠʪʨʫʜʘè ʚʝʜʫʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 1000 ʤ. ʇʝʨʝʧʫʩʢ 

ʛʦʪʦʚʦʡ ʪʦʨʢʨʝʪʩʤʝʩʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʩʢʚʘʞʠʥʘʤ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʦ ʚʳʨʘʙʦʪʢʘʤ ʜʦ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 

ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʘ ʜʦʩʪʘʚʢʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʜʦʙʥʦʡ 
ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʫʧʘʢʦʚʢʝ. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʠ ʧʝʨʝʧʫʩʢʝ 

ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʧʦ ʩʢʚʘʞʠʥʘʤ ʚ 2 õ 3 ʷʨʫʩʘʭ ʧʨʦʠʩʭʦʜʷʪ ʧʦʪʝʨʠ ʠ 

ʨʘʩʩʣʦʝʥʠʝ ʩʤʝʩʠ ʠ ʨʝʟʢʦ ʩʥʠʞʘʶʪʩʷ ʝʝ ʟʘʢʨʝʧʣʷʶʱʠʝ ʩʚʦʡʩʪʚʘ, 

ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʢʨʝʧʣʝʥʠʷ ʚʳʨʘʙʦʪʦʢ. ʉ 

ʫʯʸʪʦʤ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʜʦʩʪʘʚʢʫ ʢ ʤʝʩʪʫ ʨʘʙʦʪʳ, ʩʦʢʨʘʱʝʥʠʷ 

ʧʦʪʝʨʴ ʤʘʪʝʨʠʘʣʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʨʝʧʠ, 

ʧʨʠʤʝʥʝʥʠʝ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ çʂʘʧʮʝʤ ʈè ʷʚʣʷʝʪʩʷ 
ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ. 
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1. çʀʥʩʪʨʫʢʮʠʷ ʧʦ ʢʨʝʧʣʝʥʠʶ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʛʦʨʥʦ-

ʢʘʧʠʪʘʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪ ʆɸʆ çʉʝʚʫʨʘʣʙʦʢʩʠʪʨʫʜʘè, 

ʫʪʚʝʨʞʜʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʠʤ ʜʠʨʝʢʪʦʨʦʤ ʆɸʆ 

çʉʝʚʫʨʘʣʙʦʢʩʠʪʨʫʜʘè, ʛ. ʉʝʚʝʨʦʫʨʘʣʴʩʢ, 2010 ʛ.; 

2. ɺʉʅ 126-90 çʂʨʝʧʣʝʥʠʝ ʚʳʨʘʙʦʪʦʢ ʥʘʙʨʳʟʛʙʝʪʦʥʦʤ ʠ 
ʘʥʢʝʨʘʤʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡ ʠ 

ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ. ʅʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪè, 

ʄʠʥʧʨʦʤʩʪʨʦʡ ʉʉʉʈ, ʄʦʩʢʚʘ, 1991 ʛ.; 

3. ɺ.ʖ. ʐʝʭʫʨʜʠʥ çɿʘʜʘʯʥʠʢ ʧʦ ʛʦʨʥʳʤ ʨʘʙʦʪʘʤ, ʧʨʦʚʝʜʝʥʠʶ ʠ 

ʢʨʝʧʣʝʥʠʶ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢè, ʄʦʩʢʚʘ, çʅʝʜʨʘè, 1985 ʛ.; 

4. ʄ.ʅ. ɻʝʣʝʩʢʫʣ, ɺ.ʅ. ʂʘʨʝʪʥʠʢʦʚ çʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʨʝʧʣʝʥʠʶ 

ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢè, ʄʦʩʢʚʘ, 

çʅʝʜʨʘè, 1982 ʛ.; 
5. çʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʢʨʝʧʣʝʥʠʶ ʨʘʟʚʝʜʦʯʥʳʭ, 

ʢʘʧʠʪʘʣʴʥʳʭ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʥʘʨʝʟʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʉʠʙʘʡʩʢʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘè ʛ. ʄʘʛʥʠʪʦʛʦʨʩʢ, 
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6. ʉʅʠʇ 3.02.03-84 çʇʦʜʟʝʤʥʳʝ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠè, 
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ʉɽʂʎʀʗ 3. ʌʘʨʤʘʢʦʣʦʛʠʷ, ʬʘʨʤʘʮʠʷ  

 

  

ɹʘʟʘʥʦʚ ɻ.ɸ.
1
, ʈʦʤʘʥʦʚʘ ɸ.ʉ.

2
, ʊʢʘʯʝʚ ʇ. ɺ.

2
,  

ʄʦʨʛʫʥʦʚʘ ɽ. ʉ.
2
, ʍʠʪʨʦʚ ɸ. ɸ.

3 

1
ɻɹʆʋ ɺʇʆ ʊʚʝʨʩʢʦʡ ɻʄʋ ʄɿ ʈʌ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ  

ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ; 
2
ɻɹʆʋ ɺʇʆ ʊʚʝʨʩʢʦʡ ɻʄʋ ʄɿ ʈʌ, ʩʪʫʜʝʥʪʳ; 

3
ʂʦʤʧʘʥʠʷ ʆʆʆ çɺʝʨʪʝʨʘè, ʧʨʝʟʠʜʝʥʪ 

 

ʈʘʩʪʠʪʝʣʴʥʦʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ 

ʧʠʱʝʚʦʝ ʤʘʩʣʦ 

 
ʎʝʣʴ: ʠʟʫʯʠʪʴ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ çLaminaria oilè, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʝʛʦ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʘ ʚ ʜʠʝʪʠʯʝʩʢʠʭ ʠ 

ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʮʝʣʷʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʚʢʣʶʯʘʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʘ ʪʘʢ 

ʞʝ ʜʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [4, 5, 6, 7, 8, 9]. 
ʈʝʟʫʣʴʪʘʪʳ: ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʦʤʧʘʥʠʠ ʆʆʆ çɺʝʨʪʝʨʘè ʠ 

ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ  ɻɹʆʋ ɺʇʆ 

ʊʚʝʨʩʢʦʛʦ ɻʄʋ ʄɿ ʈʌ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʤʘʩʣʘ ʩ 

ʜʠʝʪʠʯʝʩʢʠʤʠ ʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ  - 

çLaminaria oilè. ʇʨʦʜʫʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʠʟ 

ʚʳʚʝʨʝʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʯʝʪʳʨʝʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʤʘʩʣʘ 

ʚʦʜʦʨʦʩʣʝʚʦʝ, ʦʣʠʚʢʦʚʦʝ, ʚʠʥʦʛʨʘʜʥʳʭ ʢʦʩʪʦʯʝʢ, ʢʝʜʨʦʚʦʝ). 

ʇʦʣʫʯʝʥʥʦʝ ʧʨʠʨʦʜʥʦʝ ʩʨʝʜʩʪʚʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʚʠʪʴ ʚ  
ʦʨʛʘʥʠʟʤ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʪʨʫʢʪʫʨʫ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʞʠʨʘʤ, 

ʚʠʪʘʤʠʥʘʤ, ʤʠʥʝʨʘʣʘʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʘʤ. 

ɺʦʜʦʨʦʩʣʝʚʦʝ ʤʘʩʣʦ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʩʣʦʝʚʠʱ (ʧʣʘʩʪʠʥ) 

ʣʘʤʠʥʘʨʠʠ ʷʧʦʥʩʢʦʡ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʞʠʨʳ, ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ ʠ ʧʨʦʚʠʪʘʤʠʥʦʚ (ʛʨʫʧʧʘ ɺ, 

ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʘʨʦʪʠʥʦʠʜʳ, ʩʪʝʨʦʠʜʳ), ʤʠʥʝʨʘʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ, ʚ ʩʪʨʫʢʪʫʨʫ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʢʘʣʴʮʠʡ, 

ʬʦʩʬʦʨ, ʤʘʛʥʠʡ, ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʘʟʦʪ, ʩʝʨʘ, ʭʣʦʨ) ʠ ʤʥʦʞʝʩʪʚʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʝʪ ʤʘʩʣʦ ʣʘʤʠʥʘʨʠʠ, ʚʳʨʘʞʘʶʪʩʷ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʩʪʠʤʫʣʷʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʩʥʠʞʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʪʨʦʤʙʦʟʦʚ, ʚ ʪʦʨʤʦʞʝʥʠʠ (ʫʛʥʝʪʝʥʠʠ) ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ 
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ʞʠʨʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʚ ʫʩʠʣʝʥʠʠ ʜʨʝʥʠʨʫʶʱʠʭ ʵʬʬʝʢʪʦʚ (ʦʪʪʦʢ ʠʟ 

ʪʢʘʥʝʡ ʠʟʣʠʰʢʦʚ ʞʠʜʢʦʩʪʝʡ), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʟʘʩʪʦʡʥʳʭ ʷʚʣʝʥʠʡ ʚ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ; ʚ ʘʢʪʠʚʠʨʦʚʘʥʠʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ [13]. 

ʆʣʠʚʢʦʚʦʝ ʤʘʩʣʦ, ʧʦʣʫʯʘʝʤʦʝ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʦʪʞʠʤʘ, 

ʩʦʜʝʨʞʠʪ: ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʩ 
ʘʥʪʠʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 60-80% 

ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʦʤʝʛʘ-9), 4-14% ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ (ʦʤʝʛʘ-6), 

ʜʦ 1% ʘʣʴʬʘ-ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʦʤʝʛʘ-3), ʜʦ 15% 

ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʠ ʧʨʦʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ 

ʧʦʣʠʬʝʥʦʣʳ ʠ ʩʢʚʘʣʝʥʳ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʨʘʟʚʠʪʠʝ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʦʩʦʙʝʥʥʦ ʨʘʢʘ ʛʨʫʜʥʳʭ ʞʝʣʝʟ); 

ʩʪʝʨʦʣʳ ʠ ʚ ʠʭ ʩʦʩʪʘʚʝ ɓ-ʩʠʪʦʩʪʝʨʦʣ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʠ 
ʦʙʨʘʟʦʚʘʥʠʶ ʭʦʣʝʩʪʝʨʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ; 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʠʚʠʪʘʤʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (ɽ, ʂ, F, 

ʢʘʨʦʪʠʥʦʠʜʳ ʠʣʠ ʧʨʦʚʠʪʘʤʠʥʳ ɸ, ʩʪʝʨʦʠʜʳ ʠʣʠ ʧʨʦʚʠʪʘʤʠʥʳ D), 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʫʢʨʝʧʣʝʥʠʶ ʪʚʝʨʜʳʭ (ʢʦʩʪʠ, ʟʫʙʳ) ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

ʦʨʛʘʥʠʟʤʘ (ʭʨʷʱʠ, ʛʣʘʜʢʠʝ ʠ ʧʦʧʝʨʝʯʥʦ-ʧʦʣʦʩʘʪʳʝ ʤʳʰʮʳ); 

ʬʝʥʦʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ; ʘʥʪʠʦʢʩʠʜʘʥʪʳ (ʪʦʢʦʬʝʨʦʣʳ ʠʣʠ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɽ), 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʩʪʘʨʝʥʠʷ, ʫʣʫʯʰʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 

ʢʦʞʠ ʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ [1, 3, 12]. 

ʆʣʠʚʢʦʚʦʝ ʤʘʩʣʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ: ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʚʦʝʥʠʝ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ, ʦʙʣʘʜʘʝʪ ʤʷʛʢʠʤ 

ʧʦʩʣʘʙʣʷʶʱʠʤ ʠ ʞʝʣʯʝʛʦʥʥʳʤ ʵʬʬʝʢʪʘʤʠ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʟʘʞʠʚʣʝʥʠʝ ʵʨʦʟʠʚʥʳʭ ʠ ʷʟʚʝʥʥʳʭ ʧʦʨʘʞʝʥʠʡ, ʫʛʥʝʪʘʝʪ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ.  

ʄʘʩʣʦ ʚʠʥʦʛʨʘʜʥʳʭ ʢʦʩʪʦʯʝʢ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʵʪʦʪ ʢʦʤʧʦʥʝʥʪ 

çLaminaria oilè ʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʦʜʩʦʣʥʝʯʥʳʤ, ʢʫʢʫʨʫʟʥʳʤ 

ʠ ʩʦʝʚʳʤ ʤʘʩʣʘʤʠ. ɺʘʞʥʝʡʰʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʧʨʝʜʝʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʚʠʥʦʛʨʘʜʥʳʭ ʢʦʩʪʦʯʝʢ. ʊʘʢ, ʭʣʦʨʦʬʠʣʣ, ʧʨʠʜʘʶʱʠʡ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʤʫ ʤʘʩʣʫ ʟʝʣʝʥʦʚʘʪʳʡ ʮʚʝʪ, ʦʢʘʟʳʚʘʝʪ 
ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʢʘʤʥʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʘʢʮʠʷʤ ʚ ʞʝʣʯʝ- ʠ 

ʤʦʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ.  
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ʄʘʩʣʦ ʚʠʥʦʛʨʘʜʥʳʭ ʢʦʩʪʦʯʝʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ 

ʜʨʫʛʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʝʱʝʩʪʚ-

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ (ʬʣʘʚʦʥʦʠʜʳ, ʨʝʩʚʝʨʘʪʨʦʣ, ʚʠʪʘʤʠʥʳ ʉ, ɽ, 

ʢʘʨʦʪʠʥʦʠʜʳ). ɺʳʨʘʞʝʥʥʳʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʤʘʩʣʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʜʝʨʞʠʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʩʪʘʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʢʘʥʝʡ 

ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʜʝʡʩʪʚʫʶʪ ʥʦʨʤʘʣʠʟʫʶʱʝ ʥʘ ʩʠʩʪʝʤʫ 
ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ, 

ʫʢʨʝʧʣʝʥʠʝ ʩʪʝʥʦʢ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʧʨʦʷʚʣʝʥʠʝ 

ʧʨʦʪʠʚʦʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʠ ʩʦʩʫʜʦ-ʫʢʨʝʧʣʷʶʱʠʭ ʵʬʬʝʢʪʦʚ); 

ʷʚʣʷʶʪʩʷ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʠʥʪʝʟʘ ʢʦʣʣʘʛʝʥʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʫʧʨʫʛʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʦʞʠ, ʥʦ ʠ 

ʧʨʦʯʥʦʩʪʴ ʢʦʩʪʥʦ-ʩʫʩʪʘʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ; ʥʦʨʤʘʣʠʟʫʶʪ ʬʫʥʢʮʠʠ 

ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ (ʧʦʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʮʚʝʪʦ- ʠ 

ʩʚʝʪʦʦʱʫʱʝʥʠʷ) [9, 15]. ɺʳʩʦʢʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʤʘʩʣʘ ʚʠʥʦʛʨʘʜʥʳʭ ʢʦʩʪʦʯʝʢ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʦʩʦʙʝʥʥʦ ʦʤʝʛʘ-6 ʠ 

ʦʤʝʛʘ-9, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʦʤ ʤʠʥʝʨʘʣʦʚ [10]. 

ʂʝʜʨʦʚʦʝ ʤʘʩʣʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʩʝʤʷʥ (ʦʨʝʭʦʚ) ʩʠʙʠʨʩʢʦʛʦ 

ʢʝʜʨʘ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʛʦ, 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʇʨʦʜʫʢʪ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ 

ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʦʪʞʠʤʘ ʷʜʝʨ ʢʝʜʨʦʚʳʭ ʦʨʝʭʦʚ ʙʝʟ ʥʘʛʨʝʚʘ ʠ 
ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ 

ʩʦʭʨʘʥʠʪʴ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʩʦʩʪʘʚ ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʭʦʜʷʪ ʧʨʝʜʝʣʴʥʦ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ: 

ʣʠʥʦʣʝʚʘʷ, ʣʠʥʦʣʝʥʦʚʘʷ, ʛʘʜʦʣʝʠʥʦʚʘʷ, ʦʣʝʠʥʦʚʘʷ. ɺ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʤʝʶʪʩʷ ʠ ʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʨʷʜʫ ʥʝʟʘʤʝʥʠʤʳʭ: ʧʘʣʴʤʠʪʠʥʦʚʘʷ ʠ 

ʩʪʝʘʨʠʥʦʚʘʷ. ʉʦʜʝʨʞʘʪʩʷ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 
ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʥʝʟʘʤʝʥʠʤʳʝ), ʘ ʪʘʢʞʝ ʢʦʵʥʟʠʤ Q 10. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ 

ʢʝʜʨʦʚʦʛʦ ʤʘʩʣʘ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ 

ʩʚʦʡʩʪʚ: ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʝ, 

ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʝ, ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʝ, ʦʪʭʘʨʢʠʚʘʶʱʝʝ, 

ʧʨʦʪʠʚʦʘʩʪʤʘʪʠʯʝʩʢʦʝ, ʤʦʯʝʛʦʥʥʦʝ, ʘʥʪʠʤʠʢʨʦʙʥʦʝ. ʆʪʤʝʯʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʨʚʥʫʶ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ, 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʳ, ʥʘ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ ʠ ʩʦʩʪʦʷʥʠʝ ʚʦʣʦʩ 
ʠ ʥʦʛʪʝʡ. ʄʘʩʣʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʦʚrh ʘʝʪ ʢʘʯʝʩʪʚʦ ʥʘʩʳʱʝʥʠʷ ʪʢʘʥʝʡ ʢʠʩʣʦʨʦʜʦʤ [2, 14]. 
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ʄʘʩʣʦ çLaminaria oilè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʠʜʢʠʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʠʤʝʝʪ ʧʨʠʷʪʥʳʡ ʩʘʣʘʪʦʚʦ-ʟʝʣʝʥʦʚʘʪʳʡ ʮʚʝʪ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʦʜʫʢʪʝ ʪʘʢʦʚʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʞʝʜʥʝʚʥʦ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʝʥʘʩʳʱʝʥʥʳʤʠ ʞʠʨʥʳʤʠ 
ʢʠʩʣʦʪʘʤʠ, ʢʦʤʧʣʝʢʩʦʤ ʚʠʪʘʤʠʥʦʚ ʠ ʢʦʵʥʟʠʤʦʤ Q10, 

ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʤʠʥʝʨʘʣʦʚ, ʚʢʣʶʯʘʷ ʚʝʩʴ ʧʝʨʝʯʝʥʴ 

ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʉ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʮʝʣʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʤʘʩʣʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚʥʫʪʨʴ ʧʦ ʯʘʡʥʦʡ 

ʣʦʞʢʝ ʚʦ ʚʨʝʤʷ ʝʜʳ. ɼʦʙʘʚʣʝʥʠʝ ʤʘʩʣʘ ʢ ʧʠʱʝʚʳʤ ʙʣʶʜʘʤ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʯʝʩʪʚʘʭ ʚʢʫʩʦʚʳʭ 

ʩʦʯʝʪʘʥʠʡ, ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʤʝʥʶ ʢ ʟʘʚʪʨʘʢʫ, ʦʙʝʜʫ ʠ 

ʫʞʠʥʫ. ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʣʘ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ 
ʧʠʱʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ: 

ʚʘʨʢʘ, ʪʫʰʝʥʠʝ, ʞʘʨʢʘ, ʦʰʧʘʨʠʚʘʥʠʝ. ɺʦʜʦʨʦʩʣʝʚʦʝ ʤʘʩʣʦ 

çLaminaria oilè ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʙʘʚʣʷʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʠʪʴ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʪʝʨʤʦʣʘʙʠʣʴʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʠʪʘʤʠʥʳ. 

ɺʳʷʩʥʠʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ʧʨʠ ʥʘʨʫʞʥʦʤ ʥʘʟʥʘʯʝʥʠʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ çLaminaria oilè ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʢʦʞʥʳʝ 

ʧʦʢʨʦʚʳ, ʚʦʣʦʩʳ, ʥʦʛʪʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʷʚʣʷʶʪʩʷ 

ʧʨʠ ʜʨʷʙʣʦʡ ʠ ʩʪʘʨʝʶʱʝʡ ʢʦʞʝ, ʧʨʠ ʫʪʨʘʪʝ ʪʫʨʛʦʨʘ (ʫʧʨʫʛʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ) ʠ ʥʘʣʠʯʠʠ ʤʦʨʱʠʥ, ʧʨʠ ʫʩʠʣʝʥʥʦʤ 

ʰʝʣʫʰʝʥʠʠ ʵʧʠʜʝʨʤʠʩʘ (ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʢʦʞʠ), ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʫʯʘʩʪʢʦʚ ʨʘʟʜʨʘʞʝʥʠʡ ʠ ʧʦʚʨʝʞʜʝʥʠʡ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʤʘʩʣʦ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʦʞʠ (ʩʫʭʘʷ, 

ʞʠʨʥʘʷ, ʩʤʝʰʘʥʥʘʷ). ʇʨʠ  ʵʪʦʤ ʦʪʤʝʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʝ ʵʬʬʝʢʪʳ, ʥʦ ʠ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ (ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʝ) ʜʝʡʩʪʚʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʬʠʪʦʥʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʩʣʘ. 

ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʩʩʘʜʠʥʘʭ, 

ʧʦʪʝʨʪʦʩʪʷʭ, ʨʘʥʢʘʭ, ʧʦʨʝʟʘʭ, ʦʞʦʛʘʭ, ʦʙʤʦʨʦʞʝʥʠʷʭ. ʄʘʩʣʦ 

çLaminaria oilè ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʧʘʨʘʮʠʠ 
ʧʦʚʨʝʞʜʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. 
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ɿʘʢʣʶʯʝʥʠʝ: ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ çLaminaria oilè 

ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʜʠʝʪʳ, ʪʘʢ ʢʘʢ ʢ ʥʝʤʫ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠʚʳʢʘʥʠʷ; ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʦʜʦʣʝʪʴ ʨʠʩʢ ʚ ʥʘʨʫʰʝʥʠʷʭ ʟʜʦʨʦʚʴʷ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʝʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʚ ʧʠʪʘʥʠʠ; ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʳʡ ʙʘʣʘʥʩ 
ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ; ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʟʜʦʨʦʚʦʤʫ ʧʠʪʘʥʠʶ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʝʨʞʘʪʴ ʧʨʦʮʝʩʩʳ ʩʪʘʨʝʥʠʷ. 
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ʉɽʂʎʀʗ 4. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ɺ. C. ʂʦʨʥʠʝʥʢʦ 
ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ʀ. ʊ. ʇʠʥʝʛʠʥʘ 
ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʙʘʨʦʚʩʢ 

 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ  ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʆɸʆ  

çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪè) 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʝʪʥʳʝ ʪʘʙʣʠʮʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 

ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ 

ʪʦʨʛʦʚʳʡ ʧʦʨʪè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ɺʳʜʚʠʞʝʥʠʝ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʬʠʥʘʥʩʦʚʳʭ ʘʩʧʝʢʪʦʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ 

ʬʠʥʘʥʩʦʚ ï ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ʪʝʥʜʝʥʮʠʷ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʥʝʠʟʙʝʞʥʦ ʪʨʝʙʫʝʪ 

ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʪʴ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʠʪʫʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʠ ʨʦʣʴ ʬʠʥʘʥʩʦʚʦʛʦ 

ʘʥʘʣʠʟʘ, ʦʩʥʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ 
ʩʠʩʪʝʤʥʦʝ ʠʟʫʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʬʘʢʪʦʨʦʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʬʠʥʘʥʩʦʚʳʭ 

ʨʠʩʢʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʜʦʭʦʜʥʦʩʪʠ ʢʘʧʠʪʘʣʘ. 

ʌʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʶ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. 
ɺ ʧʨʦʮʝʩʩʝ ʩʥʘʙʞʝʥʯʝʩʢʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʩʙʳʪʦʚʦʡ ʠ 

ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʳʡ ʢʨʫʛʦʦʙʦʨʦʪ 

ʢʘʧʠʪʘʣʘ, ʠʟʤʝʥʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʩʪʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʘʭ ʠ 
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ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʥʝʰʥʠʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ. 

ɽʩʣʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ï ʵʪʦ ʚʥʝʰʥʝʝ ʧʨʦʷʚʣʝʥʠʷ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʦ ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ï ʚʥʫʪʨʝʥʥʷʷ ʝʛʦ ʩʪʦʨʦʥʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 

ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ, ʩʨʝʜʩʪʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʠʭ 
ʬʦʨʤʠʨʦʚʘʥʠʷ[1]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʝ 

ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʛʠʙʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʘʧʠʪʘʣʘ ʠ ʫʤʝʪʴ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʝʛʦ ʜʚʠʞʝʥʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʩʪʦʷʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʥʘʜ ʨʘʩʭʦʜʘʤʠ ʩ ʮʝʣʴʶ 

ʩʦʭʨʘʥʝʥʠʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʆʮʝʥʠʤ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ 
ʧʦʨʪè ʚ ʧʝʨʠʦʜ ʩ 01.01.2014 ʧʦ 01.01.2016 ʛʦʜʘ. 

ʆɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪè (ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʆɸʆ çʍʘʙʨʝʯʪʦʨʛʧʦʨʪè) - ʵʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʈʌ, ʩʦʟʜʘʥʥʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʦʤ ʧʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ˉ721 ʦʪ 01.07.1992 ʛʦʜʘ, ʵʪʦ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʘʪʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʧʦʨʪè. 
ʇʨʠʚʝʜʝʥʥʳʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʧʦʣʥʝʥ ʟʘ ʧʝʨʠʦʜ ʩ 

31.12.2013 ʧʦ 31.12.2015 ʛ. ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ 3 ʛʦʜʘ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʟʥʘʥʠʡ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʆɸʆ çʍʘʙʨʝʯʪʦʨʛʧʦʨʪè ʧʨʦʚʝʜʝʥʘ ʩ 

ʫʯʝʪʦʤ ʦʪʨʘʩʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʦʪʨʘʩʣʴ ï çʊʨʘʥʩʧʦʨʪè, ʢʣʘʩʩ ʧʦ ʆʂɺʕɼ ï 60-63) 

ʉʪʨʫʢʪʫʨʘ ʠʤʫʱʝʩʪʚʘ  
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ˉ 1 (ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩ) 

ʆɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪè 

 

ʊʘʙʣ.1 

ʇʦʢʘʟʘʪʝʣʴ 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʚ ʪʳʩ. ʨʫʙ. ʚ % ʢ ʚʘʣʶʪʝ ʙʘʣʘʥʩʘ 

31.12.13 31.12.14 31.12.15 
ʥʘ ʥʘʯʘʣʦ  

ʧʝʨʠʦʜʘ 

(31.12.2014) 

ʥʘ ʢʦʥʝʮ  

ʧʝʨʠʦʜʘ 

(31.12.2015) 

ɸʢʪʠʚ   

1. ɺʥʝʦʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ   

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ 91783 191955 172227 51,79% 45,26% 

ɼʦʭʦʜʥʳʝ ʚʣʦʞʝʥʠʷ ʚ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ 
4254 3765 3276 1,02% 0,86% 
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ʌʠʥʘʥʩʦʚʳʝ ʚʣʦʞʝʥʠʷ - 11820 13465 3,19% 3,54% 

ʆʪʣʦʞʝʥʥʳʝ  ʥʘʣʦʛʦʚʳʝ 

ʘʢʪʠʚʳ 
312 102 7361 0,03% 1,93% 

ʀʪʦʛʦ ʧʦ ʨʘʟʜʝʣʫ 96349 207642 196329 56,02% 51,60% 

2. ʆʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ 
 

ɿʘʧʘʩʳ 65020 47518 54867 12,8% 14,4% 

ʅʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ 

ʩʪʦʠʤʦʩʪʴ ʧʦ ʧʨʠʦʙʨʝʪʝʥʥʳʤ 

ʮʝʥʥʦʩʪʷʤ 
6369 8439 217 2,3% 0,1% 

ɼʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ 37912 48009 93454 13,0% 24,6% 

ʌʠʥʘʥʩʦʚʳʝ ʚʣʦʞʝʥʠʷ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʜʝʥʝʞʥʳʭ 
ʵʢʚʠʚʘʣʝʥʪʦʚ) 

70265 50217 19132 13,5% 5,0% 

ɼʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠ 

ʜʝʥʝʞʥʳʝ ʵʢʚʠʚʘʣʝʥʪʳ 
38876 8841 16491 2,4% 4,3% 

ʀʪʦʛʦ ʧʦ ʨʘʟʜʝʣʫ 218442 163024 184161 44,0% 48,4% 

ɹʘʣʘʥʩ 314791 370666 380490 100,0% 100,0% 

ʇʘʩʩʠʚ 
 

3. ʂʘʧʠʪʘʣ ʠ ʨʝʟʝʨʚʳ 
 

ʋʩʪʘʚʥʳʡ ʢʘʧʠʪʘʣ 

(ʉʢʣʘʜʦʯʥʳʡ ʢʘʧʠʪʘʣ, 
ʫʩʪʘʚʥʳʡ ʬʦʥʜ, ʚʢʣʘʜʳ 

ʪʦʚʘʨʠʱʝʡ 

55764 55674 55674 15,02% 14,63% 

ʇʝʨʝʦʮʝʥʢʘ ʚʥʝʦʙʦʨʦʪʥʳʭ 

ʘʢʪʠʚʦʚ 
116983 116848 116778 31,52% 30,69% 

ʈʝʟʝʨʚʥʳʡ ʢʘʧʠʪʘʣ 8351 8351 8351 2,25% 2,19% 

ʅʝʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠʙʳʣʴ 

(ʥʝʧʦʢʨʳʪʳʡ ʫʙʳʪʦʢ) 
ʪʝʢʫʱʝʛʦ ʧʝʨʠʦʜʘ 

9550 60503 66252 16,32% 17,41% 

ʀʪʦʛʦ ʧʦ ʨʘʟʜʝʣʫ 239272 241376 247065 65,12% 64,93% 

4. ɼʦʣʛʦʩʨʦʯʥʳʝ 
ʦʙʷʟʘʪʝʣʴʩʪʚʘ      
ɿʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ - 14768 - 3,98% - 

ʆʪʣʦʞʝʥʥʳʝ ʥʘʣʦʛʦʚʳʝ 
ʦʙʷʟʘʪʝʣʴʩʪʚʘ  

64 1355 2040 0,37% 0,54% 

ʀʪʦʛʦ ʧʦ ʨʘʟʜʝʣʫ 64 16123 2040 4,35% 0,54% 

5. ʂʨʘʪʢʦʩʨʦʯʥʳʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ      
ɿʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ - 29535 52907 7,97% 13,90% 

ʂʨʝʜʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ      58430 71098 64652 19,18% 16,99% 

ʆʮʝʥʦʯʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 15379 11629 13112 3,14% 3,45% 

ʇʨʦʯʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 1646 905 714 0,24% 0,19% 

ʀʪʦʛʦ ʧʦ ʨʘʟʜʝʣʫ 75455 113167 131385 30,53% 34,53% 

ɹʘʣʘʥʩ 314791 370666 380490 100,00% 100,00% 

 

ʉʪʨʫʢʪʫʨʘ ʘʢʪʠʚʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 31.12.2015 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ ʧʨʦʮʝʥʪʦʤ ʚʥʝʦʙʦʨʦʪʥʳʭ 
ʩʨʝʜʩʪʚ ʠ ʪʝʢʫʱʠʭ ʘʢʪʠʚʦʚ (51,6% ʠ 48,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɸʢʪʠʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 65 699 ʪʳʩ. 

ʨʫʙ. (ʥʘ 20,9%). ʆʪʤʝʯʘʷ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, 



45 

 

ʯʪʦ ʩʦʙʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ ʫʚʝʣʠʯʠʣʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʥʘ 3,3%. 

ʆʪʩʪʘʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʦʚ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʛʘʪʠʚʥʳʡ 

ʬʘʢʪʦʨ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʥʠʞʝ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʘʢʪʠʚʦʚ ʦʨʛʘʥʠʟʘʮʠʠ: 

 

 

ʆʙʟʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ 

ʧʦʨʪè ʚ ʪʝʯʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (31.12.13 -31.12.14) ʠ 
ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. 

ɿʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣʫʯʠʣʘ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ ʚ 

ʨʘʟʤʝʨʝ  4 757 ʪʳʩ ʨʫʙ., ʯʪʦ ʩʦʩʪʘʚʠʣʦ 0,8% ʦʪ ʚʳʨʫʯʢʠ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ 

ʚ 2015 ʛʦʜʫ ʩʥʠʟʠʣʘʩʴ ʥʘ 6 409 ʪʳʩ ʨʫʙ. ʠʣʠ ʥʘ 57,4%. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʧʝʨʠʦʜʦʤ ʚ ʪʝʢʫʱʝʤ ʫʤʝʥʴʰʠʣʘʩʴ 

ʢʘʢ ʚʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞ, ʪʘʢ ʠ ʨʘʩʭʦʜʳ ʧʦ ʦʙʳʯʥʳʤ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʀʟʫʯʘʷ ʨʘʩʭʦʜʳ ʧʦ ʦʙʳʯʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʢʘʢ ʠ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʫʯʠʪʳʚʘʣʘ 

ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ (ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ) ʨʘʩʭʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦ-

ˤ͔ͤͦ͋ͦͪͦͭͤ·͔ 
͙͍͊ͭ͟· 

52% ˨͔͙͋ͭͦͪͫ͊͟Ύ 
͔͊͒ͦ͗ͤͤͦͫͭ͘͡Έ 

25% 

˭͊ͨ͊ͫ· 
14% 

˽ͪͦ;͙͔ 
ͦ͋ͦͪͦͭͤ·͔ 
͙͍͊ͭ͟· 

9% 

˿ͭͪͯͭͯͪ͊͟ ͙͍͍͊ͭͦ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙  
ͤ͊ ом ͔͒͊͋ͪ͟Ύ нлмр ͎Φ 
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ʧʦʩʪʦʷʥʥʳʭ, ʦʪʥʦʩʷ ʠʭ ʧʦ ʠʪʦʛʘʤ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʪʦʚʘʨʳ (ʨʘʙʦʪʳ, ʫʩʣʫʛʠ). 

 
ʊʘʙʣ. 2 

ʇʦʢʘʟʘʪʝʣʴ 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ, ʪʳʩ ʨʫʙ ʊʝʤʧʳ 

ʧʨʠʨʦʩʪʘ, 

2015ʛ ʢ 

2013ʛ 
2013 ʛ. 2014 ʛ. 2015 ʛ. 

1. ɺʳʨʫʯʢʘ 521660 512581 604698 15,92% 

2. ʈʘʩʭʦʜʳ ʧʦ ʦʙʳʯʥʳʤ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 
510494 503901 599941 17,52% 

3. ʇʨʠʙʳʣʴ (ʫʙʳʪʦʢ) ʦʪ ʧʨʦʜʘʞ  11166 8680 4757 -57,40% 

4. ʇʨʦʯʠʝ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳ, ʢʨʦʤʝ 

ʧʨʦʮʝʥʪʦʚ ʢ ʫʧʣʘʪʝ 
1281 3809 3734 191,49% 

5. EBIT (ʧʨʠʙʳʣʴ ʜʦ ʫʧʣʘʪʳ 

ʧʨʦʮʝʥʪʦʚ ʠ ʥʘʣʦʛʦʚ) (3+4) 
12447 12489 8491 -31,78% 

5.1 EBITDA (ʧʨʠʙʳʣʴ ʜʦ 

ʧʨʦʮʝʥʪʦʚ, ʥʘʣʦʛʦʚ ʠ ʘʤʦʨʪʠʟʘʮʠʠ) 
26170 33937 35832 36,92% 

6. ʇʨʦʮʝʥʪʳ ʢ ʫʧʣʘʪʝ  - 2692 3281  - 

7. ʀʟʤʝʥʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʘʢʪʠʚʦʚ ʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚ, ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ ʠ 

ʧʨʦʯʝʝ 

-2897 -2632 -1517 -47,64% 

8. ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ (ʫʙʳʪʦʢ) (5-6+7)  9550 7165 3693 -61,33% 

ʉʦʚʦʢʫʧʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ 

ʧʝʨʠʦʜʘ 
9550 7165 3693 -61,33% 

 

ʆʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

 
ʊʘʙʣ.3 

ʇʦʢʘʟʘʪʝʣ

 ɹ

 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʪʳʩ ʨʫʙ 

31.12.2013 31.12.2014 31.12.2015 

ʊʝʤʧ 

ʧʨʠʨʦʩʪʘ, 
2014ʛ ʢ 

2013ʛ, % 

ʊʝʤʧ 

ʧʨʠʨʦʩʪʘ, 
2015ʛ ʢ 

2014ʛ, % 

ʊʝʤʧ 

ʧʨʠʨʦʩʪʘ, 
2015ʛ ʢ 

2013ʛ, % 

ʏʠʩʪʳʝ 

ʘʢʪʠʚʳ 
239272 241376 247065 0,9 2,4 3,3 

ʋʩʪʘʚʥʳʡ 

ʢʘʧʠʪʘʣ 
55674 55674 55674 0 0 0 

ʇʨʝʚʳʰʝ-

ʥʠʝ ʯʠʩʪʳʭ 

ʘʢʪʠʚʦʚ ʥʘʜ 

ʫʩʪʘʚʥʳʤ 

ʢʘʧʠʪʘʣʦʤ 

183598 185702 191391 1,1 3,1 4,2 
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ʏʠʩʪʳʝ ʘʢʪʠʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 31 ʜʝʢʘʙʨʷ 2015 ʛ. ʥʘʤʥʦʛʦ (ʚ 

4,4 ʨʘʟʘ) ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʚʥʳʡ ʢʘʧʠʪʘʣ. ʊʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʦʣʥʦʩʪʴʶ 

ʫʜʦʚʣʝʪʚʦʨʷʷ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʢ ʚʝʣʠʯʠʥʝ ʯʠʩʪʳʭ 

ʘʢʪʠʚʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʠʚ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ ʥʘ 3,3 ʚ 
ʪʝʯʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʝʚʳʰʝʥʠʝ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ ʥʘʜ 

ʫʩʪʘʚʥʳʤ ʢʘʧʠʪʘʣʦʤ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʫʚʝʣʠʯʝʥʠʝ ʟʘ ʧʝʨʠʦʜ 

ʛʦʚʦʨʠʪ ʦ ʭʦʨʦʰʝʤ ʬʠʥʘʥʩʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ 

ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ. 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʆɸʆ çʍʘʙʨʝʯʪʦʨʛʧʦʨʪè 

 
ʊʘʙʣ.4 

ʇʦʢʘʟʘʪʝʣʴ 

 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʊʝʤʧ 

ʧʨʠʨʦʩʪʘ, 
31.12.13 - 

31.12.15, 

% 

ʆʧʠʩʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʠ ʝʛʦ ʥʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ 
31.12.13 31.12.14 31.12.15 

1.ʂʦʵʬʬʠʮʠʝʥʪ 

ʬʠʥʘʥʩʦʚʦʡ 

ʘʚʪʦʥʦʤʠʠ 

0,76 0,65 0,65 -14,47% 

ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘ-

ʣʘ ʢ ʦʙʱʝʡ ʚʘʣʶʪʝ 

ʙʘʣʘʥʩʘ. ʅʦʨʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ: 0,55 ʠ ʙʦʣʝʝ 

(ʦʧʪʠʤʘʣʴʥʦʝ 0,65-

0,9) 

2.ʂʦʵʬʬʠʮʠʝʥʪ 

ʬʠʥʘʥʩʦʚʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ  

0,24 0,35 0,35 45,83% 

ɼʦʣʷ ʟʘʝʤʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʚ ʦʙʱʝʡ 

ʚʘʣʶʪʝ ʙʘʣʘʥʩʘ 

 

3.ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʢʫʱʝʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

0,24 0,31 0,35 45,83% 

ʆʪʥʦʰʝʥʠʝ ʢʨʘʪʢʦ-

ʩʨʦʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʦʙʷʟʘʪʝʣʴʩʪʚ ʢ ʦʙʱʝʡ 

ʚʘʣʶʪʝ ʙʘʣʘʥʩʘ 

 

4.ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ (ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʧʦ-

ʢʨʳʪʠʷ ʠʥʚʝʩʪʠ-

ʮʠʡ ʠʣʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ) 

0,76 0,69 0,65 -14,47% 

ʆʪʥʦʰʝʥʠʝ ʩʦʙʩʪ-

ʚʝʥʥʦʛʦ ʠ ʜʦʣʛʦʩʨʦʯ-

ʥʦʛʦ ʟʘʝʤʥʦʛʦ ʢʘʧʠ-

ʪʘʣʘ ʢ ʦʙʱʝʡ ʚʘʣʶʪʝ 

ʙʘʣʘʥʩʘ. ʅʦʨʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ 0,85 ʠ ʙʦʣʝʝ 
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5.ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʢʨʳʪʠʷ ʜʦʣ-

ʛʦʚ ʩʦʙʩʪʚʝʥ-

ʥʳʤ ʢʘʧʠʪʘʣʦʤ 

(ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙ-

ʥʦʩʪʠ ) 

3,17 1,87 1,85 -41,64% 

ʆʪʥʦʰʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʢ ʟʘʝʤʥʦʤʫ 

6.ʂʦʵʬʬʠʮʠʝʥʪ 

ʬʠʥʘʥʩʦʚʦʛʦ 

ʣʝʚʝʨʠʜʞʘ, ʠʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʥʘʥʩʦʚʦʛʦ 

ʨʠʩʢʘ 

0,32 0,54 0,54 68,75% 

ʆʪʥʦʰʝʥʠʝ ʟʘʝʤʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʢ ʩʦʙʩʪʚʝʥ-

ʥʦʤʫ. ʅʦʨʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ 0,82 ʠ ʤʝʥʝʝ 

(ʦʧʪʠʤʘʣʴʥʦʝ 0,11-

0,54) 

7.ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

1 0,88 0,98 -2,00% 

ʆʪʥʦʰʝʥʠʝ ʢʨʘʪʢʦ-

ʩʨʦʯʥʦʡ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʠ ʢ ʦʙʱʝʡ ʩʫʤʤʝ 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

8.ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʦʙʠʣʴʥʦʩʪʠ 

ʦʙʦʨʦʪʥʳʭ 

ʩʨʝʜʩʪʚ 

0,5 0,13 0,16 -68,00% 

ʆʪʥʦʰʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʤʦʙʠʣʴʥʦʡ ʯʘʩʪʠ ʦʙʦ-

ʨʦʪʥʳʭ ʩʨʝʜʩʪʚ (ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʬʠ-

ʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ) ʢ 

ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ 

9.ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʦʙʠʣʴʥʦʩʪʠ 

ʠʤʫʱʝʩʪʚʘ 

0,69 0,44 0,48 -30,43% 

ʆʪʥʦʰʝʥʠʝ ʦʙʦʨʦʪ-

ʥʳʭ ʩʨʝʜʩʪʚ ʢ ʩʪʦʠ-

ʤʦʩʪʠ ʚʩʝʛʦ ʠʤʫʱʝʩ-

ʪʚʘ. ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪ-

ʨʘʩʣʝʚʫʶ ʩʧʝʮʠʬʠʢʫ 

ʦʨʛʘʥʠʟʘʮʠʠ 

10.ʀʥʜʝʢʩ 

ʧʦʩʪʦʷʥʥʦʛʦ 

ʘʢʪʠʚʘ 

0,4 0,86 0,79 97,50% 

ʆʪʥʦʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 

ʚʥʝʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ 

ʢ ʚʝʣʠʯʠʥʝ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʢʘʧʠʪʘʣʘ ʦʨʛʘʥʠ-

ʟʘʮʠʠ 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ[2] 

 

ʀʟ ʪʘʙʣ. 2 ʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʘʚʪʦʥʦʤʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘ 31 ʜʝʢʘʙʨʷ 2015ʛ. ʩʦʩʪʘʚʠʣ 0,65. ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʯʪʦ ʜʦʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʦʙʱʝʤ ʢʘʧʠʪʘʣʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 65%, ʩʦʦʪʚʝʪʩʪʚʫʷ ʦʙʱʝʧʨʠʥʷʪʦʤʫ 
ʢʨʠʪʝʨʠʶ (ʥʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ: 0,55 ʠ ʙʦʣʝʝ, 

ʦʧʪʠʤʘʣʴʥʦʝ 0,65 ï 0,9). ʅʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʝʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ, ʚ ʪʝʯʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʦʥ ʦʱʫʪʠʤʦ 

ʫʤʝʥʴʰʠʣʩʷ (-14,47%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʝʤʥʦʛʦ ʢʘʧʠʪʘʣʘ. 
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ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʘ ʢʦʥʝʮ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 0,35. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʦʙʲʝʤ ʜʦʣʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʛʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʢʘʧʠʪʘʣʦʤ  ʤʘʣ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ 

ʜʦʩʪʘʪʦʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʣʛʦʩʨʦʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʜʣʷ ʩʚʦʝʡ ʦʪʨʘʩʣʠ. ʂʨʦʤʝ 

ʪʦʛʦ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʝʝ 

ʦʪ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 

ʀʟ ʨʘʩʯʝʪʦʚ  ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʥʘʥʩʦʚʦʛʦ ʣʝʚʝʨʠʜʞʘ ʚʠʜʥʦ, 

ʯʪʦ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦʚʳʩʠʣʘʩʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʝʤʥʳʭ 

ʩʨʝʜʩʪʚ. 
ɺ ʦʙʱʝʤ ʠʟ ʜʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʥʝ ʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʨʝʜʧʨʠʷʪʠʝ 

ʚʩʝ ʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʪʨʝʤʠʪʩʷ ʫʣʫʯʰʠʪʴ 

ʩʚʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʚʝʣʠʯʠʥʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ 

ʉʦʙʩʪʚʝʥʥʳʝ ʦʙʦʨʦʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ 
ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʪʘʙʣʠʮʝ 5 ʨʘʩʩʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ ʉʆʉ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʉʆʉ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ. 
ʊʘʙʣ.5 

ʇʦʢʘʟʘʪʝʣʴ ʩʦʙʩʪʚʝʥʥʳʭ 

ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ (ʉʆʉ) 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

31.12.2013 31.12.2014 31.12.2015 

ʉʆʉ 142987 49857 52776 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʉʆʉ 
0,65 0,21 0,28 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʢʦʥʝʮ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʘʥʘʣʠʟ 

ʉʆʉ ʥʝʤʥʦʛʦ ʥʠʞʝ ʟʥʘʯʝʥʠʶ ʟʘʧʘʩʦʚ (ʟʘʧʘʩʳ ʥʘ 31.12.2015 

ʩʦʩʪʘʚʣʷʶʪ 54 856 ʪʳʩ), ʘ ʟʥʘʯʝʥʠʝ ʉʆʉ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʥʠʞʝ 
ʟʥʘʯʝʥʠʶ ʟʘʧʘʩʦʚ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʦʨʤʘʣʴʥʦʝ, ʫʯʠʪʳʚʘʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ, ʭʦʪʷ ʥʘ ʥʘʯʘʣʦ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʝʚʳʰʝʥʠʝ ʉʆʉ ʥʘʜ ʟʘʧʘʩʘʤʠ ʙʳʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ (ʚ 2,1 ʨʘʟʘ). ʇʦʤʠʤʦ ʵʪʦʛʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʉʆʉ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 0,1. 
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ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʢʚʠʜʥʦʩʪʠ 

ʃʠʢʚʠʜʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʦʚ ʙʳʪʴ ʙʳʩʪʨʦ 

ʧʨʦʜʘʥʥʳʤʠ ʧʦ ʮʝʥʝ, ʙʣʠʟʢʦʡ ʢ ʨʳʥʦʯʥʦʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ 

ʣʠʢʚʠʜʥʦʩʪʠ  ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʛʘʰʘʪʴ ʪʝʢʫʱʠʝ (ʜʦ ʛʦʜʘ) ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʏʝʤ ʧʦʢʘʟʘʪʝʣʴ ʙʦʣʴʰʝ, ʪʝʤ ʣʫʯʰʝ 
ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʡ 

ʣʠʢʚʠʜʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʛʘʩʠʪʴ 

ʩʚʦʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʟʘ ʩʯʝʪ ʧʨʦʜʘʞʠ ʣʠʢʚʠʜʥʳʭ 

ʘʢʪʠʚʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʣʠʢʚʠʜʥʳʝ ʘʢʪʠʚʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʢʣʶʯʘʶʪʩʷ ʢʘʢ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʚʣʦʞʝʥʠʷ, ʪʘʢ ʠ ʢʨʘʪʢʦʩʨʦʯʥʘʷ ʜʝʙʠʪʦʨʩʢʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʣʠʢʚʠʜʥʦʩʪʠ ʦʪʨʘʞʘʝʪ ʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʥʘʠʙʦʣʝʝ ʣʠʢʚʠʜʥʳʭ ʘʢʪʠʚʦʚ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʪʝʢʫʱʠʤ 
ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ "ʤʛʥʦʚʝʥʥʫʶ" ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʪʘʙʣʠʮʝ 6 ʨʘʩʩʯʠʪʘʥʳ ʚʩʝ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ 

ʣʠʢʚʠʜʥʦʩʪʠ ʆɸʆ çʍʘʙʨʝʯʪʦʨʛʧʦʨʪè 
 

ʊʘʙʣ. 6 

ʇʦʢʘʟʘʪʝʣʴ 

ʣʠʢʚʠʜʥʦʩʪʠ 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʈʘʩʯʝʪ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 
31.12.2013 31.12.2014 31.12.2015 

1. ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʢʫʱʝʡ 

(ʦʙʱʝʡ) 

ʣʠʢʚʠʜʥʦʩʪʠ 

2,89 1,44 1,40 

ʆʪʥʦʰʝʥʠʝ ʪʝʢʫʱʠʭ 

ʘʢʪʠʚʦʚ ʢ ʢʨʘʪʢʦ-

ʩʨʦʯʥʳʤ ʦʙʷʟʘʪʝʣʴʩʪ-

ʚʘʤ. ʅʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ: 2 ʠ ʙʦʣʝʝ. 

2. ʂʦʵʬʬʠʮʠʝʥʪ 

ʙʳʩʪʨʦʡ (ʧʨʦʤʝ-

ʞʫʪʦʯʥʦʡ) 

ʣʠʢʚʠʜʥʦʩʪʠ 

1,95 0,95 0,98 

ʆʪʥʦʰʝʥʠʝ ʣʠʢʚʠʜʥʳʭ 

ʘʢʪʠʚʦʚ ʢ ʢʨʘʪʢʦʩʨʦʯ-

ʥʳʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ. 

ʅʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 1 

ʠ ʙʦʣʝʝ. 

3. ʂʦʵʬʬʠʮʠʝʥʪ 

ʘʙʩʦʣʶʪʥʦʡ 

ʣʠʢʚʠʜʥʦʩʪʠ 

1,45 0,52 0,27 

ʆʪʥʦʰʝʥʠʝ ʚʳʩʦʢʦʣʠʢ-

ʚʠʜʥʳʭ ʘʢʪʠʚʦʚ ʢ 

ʢʨʘʪʢʦʩʨʦʯʥʳʤ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚʘʤ, ʅʦʨʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ:ʥʝ ʤʝʥʝʝ 0,2 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ[3]. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʚʘ ʧʝʨʚʳʭ ʧʦʢʘʟʘʪʝʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʚʝʨʦʷʪʥʳʭ ʪʨʫʜʥʦʩʪʷʭ ʚ ʧʦʛʘʰʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʚʦʠʭ 
ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʘʙʩʦʣʶʪʥʦʡ ʣʠʢʚʠʜʥʦʩʪʠ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʆɸʆ çʍʘʙʨʝʯʪʦʨʛʧʦʨʪè ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ 
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ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʧʝʨʝʚʝʩʪʠ ʚ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʧʦʛʘʩʠʪʴ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʢʨʝʜʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ. 

ɸʥʘʣʠʟ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ɺ ʦʙʱʝʤ ʩʤʳʩʣʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, 

ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠʥʦʩʠʪ 

ʧʨʝʜʧʨʠʷʪʠʶ ʧʨʠʙʳʣʴ. ʅʝʨʝʥʪʘʙʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʵʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʝ ʧʨʠʥʦʩʷʱʝʝ ʧʨʠʙʳʣʠ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ - ʵʪʦ ʫʙʳʪʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʋʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ - ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɺ ʪʘʙʣʠʮʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʜʘʞ ʠ ʧʨʦʜʘʞ ʧʦ EBIT. 

 
ʊʘʙʣ.7 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

(ʚ %, ʠʣʠ ʚ ʢʦʧʝʡʢʘʭ 

ʩ ʨʫʙʣʷ) 

ʀʟʤʝ-

ʥʝʥʠʷ, 

% 
2013ʛ. 2014ʛ. 2015ʛ. 

1. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ (ʚʝʣʠʯʠʥʘ 

ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʚ ʢʘʞʜʦʤ ʨʫʙʣʝ 

ʚʳʨʫʯʢʠ). ʅʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ: 12% ʠ ʙʦʣʝʝ 

1,8 1,4 0,6 --1,2 

2. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ ʧʦ EBIT 

(ʚʝʣʠʯʠʥʘ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʜʘʞ ʜʦ 

ʫʧʣʘʪʳ ʧʨʦʮʝʥʪʦʚ ʠ ʥʘʣʦʛʦʚ ʚ ʢʘʞʜʦʤ 

ʨʫʙʣʝ ʚʳʨʫʯʢʠ) 

2,4 2,4 1,4 - 1 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ [4]. 

 

ɿʘ 2015 ʛʦʜ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣʫʯʠʣʘ ʧʨʠʙʳʣʴ ʢʘʢ ʦʪ ʧʨʦʜʘʞ, 

ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʦʪ ʬʠʥʘʥʩʦʚʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʠ 

ʦʙʫʩʣʦʚʠʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

ʇʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ ʩʦʩʪʘʚʣʷʝʪ 

0,6% ʦʪ ʧʦʣʫʯʝʥʥʦʡ ʚʳʨʫʯʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʝʪ ʤʝʩʪʦ ʧʘʜʝʥʠʝ 
ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʘʞ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘ 

2013 ʛʦʜ (-1,2) 

ʇʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʧʨʠʙʳʣʠ ʜʦ ʧʨʦʮʝʥʪʦʚ ʢ ʫʧʣʘʪʝ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ (EBIT) ʢ 

ʚʳʨʫʯʢʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʩʦʩʪʘʚʠʣ 1,4%. ʊʦ ʝʩʪʴ ʚ 

ʢʘʞʜʦʤ ʨʫʙʣʝ ʚʳʨʫʯʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʜʝʨʞʘʣʦʩʴ 1,4 ʢʦʧ. ʧʨʠʙʳʣʠ 

ʜʦ ʥʘʣʦʛʦʦʙʣʘʞʝʥʠʷ ʠ ʧʨʦʮʝʥʪʦʚ ʢ ʫʧʣʘʪʝ. 
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ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʣʦʞʝʥʥʦʛʦ ʚ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʧʠʪʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 8. 

 
ʊʘʙʣ.8 

ʇʦʢʘʟʘʪʝʣʴ 

ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʠ 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʀʟʤʝ-

ʥʝʥʠʷ 

ʧʦʢʘʟʘ-

ʪʝʣʷ, % 

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ 
31.12.2013 31.12.2014 31.12.2015 

ʈʝʥʪʘʙʝʣʴ-

ʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʢʘʧʠʪʘʣʘ 

3,99% 2,97% 1,49% -2,50% 

ʆʪʥʦʰʝʥʠʝ ʯʠʩʪʦʡ 

ʧʨʠʙʳʣʠ ʢ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʝ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʅʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ: ʥʝ ʤʝʥʝʝ 

11%. 

ʈʝʥʪʘʙʝʣʴ-

ʥʦʩʪʴ 

ʘʢʪʠʚʦʚ 

2,19% 2,20% 1,00% -1,18% 

ʆʪʥʦʰʝʥʠʝ ʯʠʩʪʦʡ 

ʧʨʠʙʳʣʠ ʢ ʩʨʝʜʥʝʡ 

ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ. 

ʅʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʜʘʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ: ʥʝ 

ʤʝʥʝʝ 8% 

ʇʨʠʙʳʣʴ  

ʥʘ ʟʘʜʝʡʩʪʚʦ-

ʚʘʥʥʳʡ 

ʢʘʧʠʪʘʣ 

5,20% 4,85% 3,41% -1,79% 

ʆʪʥʦʰʝʥʠʝ ʧʨʠʙʳ-

ʣʠ ʜʦ ʫʧʣʘʪʳ ʧʨʦ-

ʮʝʥʪʦʚ ʠ ʥʘʣʦʛʦʚ ʢ 

ʩʦʙʩʪʚʝʥʥʦʤʫ ʢʘ-

ʧʠʪʘʣʫ ʠ ʜʦʣʛʦ-

ʩʨʦʯʥʳʤ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚʘʤ 

ʈʝʥʪʘʙʝʣʴ-

ʥʦʩʪʴ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ 

ʬʦʥʜʦʚ 

7,12% 3,62% 2,09% -5,03% 

ʆʪʥʦʰʝʥʠʝ ʧʨʠ-

ʙʳʣʠ ʦʪ ʧʨʦʜʘʞ ʢ 

ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʧʘʩʦʚ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʌʦʥʜʦʦʪʜʘʯʘ

, ʢʦʵʬʬ. 
5,52 3,61 3,32 -2,17 

ʆʪʥʦʰʝʥʠʝ ʚʳʨʫʯ-

ʢʠ ʢ ʩʨʝʜʥʝʡ 

ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚ-

ʥʳʭ ʩʨʝʜʩʪʚ 
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ɿʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʢʘʞʜʳʡ ʨʫʙʣʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʆɸʆ 

çʍʘʙʨʝʯʪʦʨʛʧʦʨʪè ʧʨʠʥʝʩ 0,015 ʨʫʙ. ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ. ɿʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʩʦʩʪʘʚʠʣʦ -1,5%. ɿʘ 2015 ʛʦʜ ʟʥʘʯʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʫ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʧʠʪʘʣʘ, ʠʥʚʝʩʪʠʨʫʝʤʦʛʦ 
ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʊʘʢʞʝ ʠʟ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʬʦʥʜʦʦʪʜʘʯʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʥʠʞʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʘʢʪʠʚʦʚ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʯʠʩʪʦʡ 

ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

 ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʘʜʝʥʠʷ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʨʘʞʘʶʱʠʝ ʬʠʥʘʥʩʦʚʦʝ 
ʧʦʣʦʞʝʥʠʝ ʆɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪè. ʆʥʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʠ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʥʝʨʫʜʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʅʉʄ) ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʟʘʢʘʟʦʚ  

ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʘʥʥʦʛʦ  ʨʦʜʘ ʛʨʫʟʘ. ɼʦ 2014 ʛʦʜʘ ʧʝʨʝʚʦʟʢʘ ʅʉʄ 

ʙʳʣʘ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʬʠʥʘʥʩʦʚʦʝ 
ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʨʝʯʥʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪè 

ʫʭʫʜʰʠʣʦʩʴ, ʧʨʝʜʧʨʠʷʪʠʝ ʦʩʪʘʝʪʩʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʤ. ʇʦʢʘʟʘʪʝʣʠ 

2015 ʛʦʜʘ ʩʪʘʣʠ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛʦʜʦʤ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʉʠʚʮʦʚʘ ɸ. ɸ. 
ʉʪʫʜʝʥʪʢʘ ɺʳʩʰʝʡ ʰʢʦʣʳ ʤʝʥʝʜʞʤʝʥʪʘ  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ɺɿɸʀʄʆʉɺʗɿʔ ʕʄʆʎʀʆʅɸʃʔʅʆɻʆ ʀ 

ʋʇʈɸɺʃɽʅʏɽʉʂʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ʈʋʂʆɺʆɼʀʊɽʃɽʁ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʟʚʘʥʥʦʛʦ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʩʚʷʟʠ 
ʤʝʞʜʫ ʩʪʝʧʝʥʷʤʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʪʠʧʦʚ ʠʥʪʝʣʣʝʢʪʘ ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ 

ʠʥʪʝʣʣʝʢʪ, ʤʝʥʝʜʞʤʝʥʪ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ 

 

ʋʞʝʩʪʦʯʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʝʜʝʪ ʢ ʨʦʩʪʫ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʫʢʦʚʦʜʠʪʝʣʷʤ. ʂʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʚʣʝʥʝʮ, ʠ ʘʩʧʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʦʥ ʜʦʣʞʝʥ 
ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʠʤ 

ʩʧʨʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʪʨʝʥʠʥʛʠ ʠ 

ʢʫʨʩʳ ʜʣʷ ʤʝʥʝʜʞʝʨʦʚ. ʆʜʥʘʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚʥʦʩʠʪ ʩʚʦʠ 

ʢʦʨʨʝʢʪʠʚʳ ï ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʩʦʢʨʘʱʘʶʪ ʙʶʜʞʝʪʳ ʥʘ ʦʙʫʯʝʥʠʝ ʠ 

ʩʪʘʨʘʶʪʩʷ ʧʨʠʤʝʥʷʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʢʘʯʝʩʪʚ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʦʩʦʙʝʥʥʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳ, ʝʩʣʠ ʥʘʚʳʢʠ, ʢʘʯʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ 

ʦʥʠ ʧʨʠʟʚʘʥʳ ʨʘʟʚʠʚʘʪʴ, ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 
ʧʨʠʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʜʚʫʭ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʵʪʦ ʫʨʦʚʥʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʊʝʨʤʠʥ çʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪè ʙʳʣ ʩʦʟʜʘʥ ʚ 

ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ, ʢʘʢ ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʶ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷ ʦʧʠʨʘʶʩʴ ʥʘ 

ʢʦʥʮʝʧʮʠʶ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ ʥʘʯʘʣʝ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʦʚ ɼ. 

ɻʦʫʣʤʘʥʦʤ ï ʠʤʝʥʥʦ ʦʥ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʣ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʠ ʠʤʝʥʥʦ 
ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ɻʦʫʣʤʘʥ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʣ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʚʠʪʳʤ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʫʩʧʝʰʥʳʤ ʚʝʜʝʥʠʝʤ ʙʠʟʥʝʩʘ. ɺ 

ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʦʥ ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʣ ʚʘʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʟʷʪʳ ʜʚʝ ʝʛʦ ʢʥʠʛʠ ï çʕʤʦʮʠʦʥʘʣʴʥʳʡ 

ʠʥʪʝʣʣʝʢʪè (Emotional Intelligence: Why It Can Matter More Than IQ, 

1996) ʠ çʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʙʠʟʥʝʩʝè (Working with 
emotional intelligence, 1998). 
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ɺ ʦʙʱʝʤ ʚʠʜʝ ʚ ʩʚʦʝʡ ʧʝʨʚʦʡ ʢʥʠʛʝ ɻʦʫʣʤʘʥ ʦʧʨʝʜʝʣʷʝʪ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʢʘʢ çʧʦʥʠʤʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʵʤʦʮʠʡ ʠ 

ʵʤʦʮʠʡ ʦʢʨʫʞʘʶʱʠʭè [2, ʩ. 60], ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʠ 

ʫʧʨʘʚʣʷʪʴ. ʆʥ ʚʳʜʝʣʷʝʪ ʧʷʪʴ ʦʙʣʘʩʪʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: 

ʟʥʘʥʠʝ ʩʚʦʠʭ ʵʤʦʮʠʡ (ʫʤʝʥʠʝ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʧʨʘʚʠʣʴʥʦ 

ʠʩʪʦʣʢʦʚʳʚʘʪʴ ʚʦʟʥʠʢʘʶʱʝʝ ʯʫʚʩʪʚʦ ʠʣʠ ʵʤʦʮʠʶ, ʩʘʤʦʦʩʦʟʥʘʥʠʝ), 
ʫʧʨʘʚʣʝʥʠʝ ʵʤʦʮʠʷʤʠ (ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʠ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ), ʩʘʤʦʤʦʪʠʚʘʮʠʶ 

(çʧʨʠʚʝʜʝʥʠʝ ʵʤʦʮʠʡ ʚ ʧʦʨʷʜʦʢ ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠè [2, ʩ. 78]), 

çʨʘʩʧʦʟʥʘʚʘʥʠʝ ʵʤʦʮʠʡ ʚ ʜʨʫʛʠʭ ʣʶʜʷʭè [2, ʩ. 76] (ʪʦ ʝʩʪʴ 

ʵʤʧʘʪʠʶ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ ʜʨʫʛʠʭ ʠ 

ʩʦʧʝʨʝʞʠʚʘʪʴ ʠʤ) ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠʣʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʣʠʷʪʴ ʥʘ ʯʫʞʠʝ ʵʤʦʮʠʠ. 

ɺ ʢʥʠʛʝ çʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʙʠʟʥʝʩʝè ɻʦʫʣʤʘʥ 
ʚʚʦʜʠʪ ʧʦʥʷʪʠʝ çʵʤʦʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʠ ʧʦʜʨʦʙʥʦ 

ʨʘʩʧʠʩʳʚʘʝʪ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʧʦ 

ʝʛʦ ʤʥʝʥʠʶ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʣʠʯʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʃʠʯʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʝʧʝʥʴ ʫʤʝʥʠʷ ʯʝʣʦʚʝʢʘ ʫʧʨʘʚʣʷʪʴ ʩʦʙʦʡ. ɺ ʥʝʝ 

ʚʭʦʜʷʪ ʩʘʤʦʦʩʦʟʥʘʥʠʝ, ʩʘʤʦʨʝʛʫʣʷʮʠʷ ʠ ʤʦʪʠʚʘʮʠʷ. ʂ ʩʦʮʠʘʣʴʥʦʡ 

ʞʝ ʦʪʥʦʩʷʪʩʷ ʵʤʧʘʪʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ. 
ʇʦʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ 

ʦʩʥʦʚʘʥʦ ʥʘ ʠʟʜʘʥʥʦʡ ʚ 2005 ʛʦʜʫ ʢʥʠʛʝ ɼʞ. ʄʝʥʢʝʩʘ çExecutive 

Intelligence: What All Great Leaders Haveè. ɺ ʥʝʡ ʦʥ ʧʨʝʜʧʦʣʦʞʠʣ, 

ʯʪʦ çʩʪʘʥʜʘʨʪʥʳʡè ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪ, ʚʦʧʨʝʢʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʩʪʝʧʝʥʴ ʫʩʧʝʰʥʦʩʪʠ ʠʥʜʠʚʠʜʘ. ʍʦʪʷ ʚ ʮʝʣʦʤ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʚʠʚʘʝʪ ʤʳʩʣʠʪʝʣʴʥʳʝ 

ʬʫʥʢʮʠʠ, ʚ ʤʠʨʝ ʙʠʟʥʝʩʘ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʄʝʥʢʝʩ ʧʨʝʜʣʦʞʠʣ 
ʥʦʚʳʡ ʚʠʜ ʠʥʪʝʣʣʝʢʪʘ ï ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʡʩʷ ʠʟ ʪʨʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: ʨʝʰʝʥʠʷ ʟʘʜʘʯ (ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʙʣʝʤʳ, ʧʨʝʜʚʠʜʝʥʠʝ ʠ ʦʮʝʥʢʫ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʧʨʠʥʷʪʳʭ ʯʝʣʦʚʝʢʦʤ ʨʝʰʝʥʠʡ), ʨʘʙʦʪʳ ʩ ʣʶʜʴʤʠ ʠ ʩ ʧʦʤʦʱʴʶ 

ʣʶʜʝʡ (ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʮʝʥʢʫ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ ʚ ʩʠʪʫʘʮʠʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʧʦʟʠʮʠʶ ʠ ʤʦʪʠʚʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ 

ʦʪʜʝʣʴʥʳʭ ʣʠʯʥʦʩʪʝʡ ʠʣʠ ʛʨʫʧʧ) ʠ ʦʮʝʥʢʠ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʝʛʦ 
ʢʦʨʨʝʢʮʠʠ (ʩʧʦʩʦʙʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʩʚʦʠ 

ʜʝʡʩʪʚʠʷ ʠ ʩʦʦʪʥʦʩʠʪʴ ʠʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ï ʨʝʘʣʴʥʳʤʠ ʠ 

ʚʦʟʤʦʞʥʳʤʠ; ʪʨʝʟʚʘʷ ʦʮʝʥʢʘ ʩʚʦʠʭ ʩʠʣ ʠ ʦʩʦʟʥʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʠʥʪʝʣʣʝʢʪʘ ï 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʢʦʤʧʝʪʝʥʮʠʠ. ʇʦʜ ʢʦʤʧʝʪʝʥʮʠʝʡ ʧʦʥʠʤʘʶʪ ʢʘʢʦʝ-ʣʠʙʦ ʫʩʪʦʡʯʠʚʦʝ 

ʢʘʯʝʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʦʣʞʥʦʩʪʥʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʚʝʜʝʥʠʠ. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʠʣʠ 
ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ï ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʣʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʝʡ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʩʪʝʧʝʥʝʡ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʚʫʭ ʪʠʧʦʚ ʠʥʪʝʣʣʝʢʪʦʚ ʤʥʦʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʦʧʨʦʩʥʠʢʠ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʢʥʠʛʘʭ ɼʞ. 

ʄʝʥʢʝʩʦʤ ʠ ɼ. ɻʦʫʣʤʘʥʦʤ. ʆʙʱʠʡ ʬʦʨʤʘʪ ʙʳʣ ʘʥʘʣʦʛʠʯʝʥ 

ʤʝʪʦʜʠʢʝ ʅ. ʍʦʣʣʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʠʥʪʝʣʣʝʢʪʘ ï ʯʝʣʦʚʝʢ ʟʘʧʦʣʥʷʝʪ ʘʥʢʝʪʫ, ʚʳʩʢʘʟʳʚʘʷ ʩʚʦʝ ʩʦʛʣʘʩʠʝ-

ʥʝʩʦʛʣʘʩʠʝ ʩ ʜʘʥʥʳʤʠ ʫʪʚʝʨʞʜʝʥʠʷʤʠ. ɺʩʝʛʦ ʚʦʟʤʦʞʥʳ ʰʝʩʪʴ 

ʦʪʚʝʪʦʚ, ʦʪ çʧʦʣʥʦʩʪʴʶ ʥʝ ʩʦʛʣʘʩʝʥè ʜʦ çʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʝʥè. ɿʘ 

ʢʘʞʜʦʝ ʩʦʛʣʘʩʠʝ ʜʘʝʪʩʷ, ʘ ʟʘ ʢʘʞʜʦʝ ʥʝʩʦʛʣʘʩʠʝ ʦʪʥʠʤʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ. ʇʦʜʩʯʠʪʘʥʥʘʷ ʚ ʢʦʥʮʝ ʩʫʤʤʘ 

ʙʘʣʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʠʞʝ ʧʨʠʚʝʜʝʥʘ ʯʘʩʪʴ ʘʥʢʝʪʳ. 
 

ʊʘʙʣ. 1. ʌʨʘʛʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʦʧʨʦʩʥʠʢʘ 

ˉ ʋʪʚʝʨʞʜʝʥʠʝ 

ɹʘʣʣ (ʩʪʝʧʝʥʴ ʩʦʛʣʘʩʠʷ - ʥʝʩʦʛʣʘʩʠʷ) 

-3 

ʇʦʣ-

ʥʦʩʪʴʶ 

ʥʝ ʩʦʛ-

ʣʘʩʝʥ 

-2 

ɺ 

ʦʩʥʦʚ-

ʥʦʤ ʥʝ 

ʩʦʛʣʘ-

ʩʝʥ 

-1 

ʆʪ-

ʯʘʩʪʠ 

ʥʝ 

ʩʦʛ-

ʣʘʩʝʥ 

1 

ʆʪ-

ʯʘʩʪʠ 

ʩʦʛʣʘ

ʩʝʥ 

2 

ɺ ʦʩ-

ʥʦʚ-

ʥʦʤ 

ʩʦʛʣʘ-

ʩʝʥ 

3 

ʇʦʣ-

ʥʦʩʪʴʶ 

ʩʦʛʣʘ-

ʩʝʥ 

1 

ʗ ʭʦʨʦʰʦ ʢʦʥʪʨʦʣʠʨʫʶ 

ʩʚʦʠ ʵʤʦʮʠʠ (ʥʘʧʨʠʤʝʨ, 

ʤʦʛʫ ʙʳʩʪʨʦ ʫʩʧʦʢʦʠʪʴ-

ʩʷ ʠ ʚʟʷʪʴ ʩʝʙʷ ʚ ʨʫʢʠ) 

      

2 

ʂʨʠʪʠʢʘ ï ʵʪʦ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʣʫʯʰʝ ʫʟʥʘʪʴ ʦ 

ʩʚʦʠʭ ʩʣʘʙʳʭ ʩʪʦʨʦʥʘʭ 

ʠ ʯʪʦ-ʪʦ ʚ ʩʝʙʝ 

ʠʟʤʝʥʠʪʴ 

      

 

ʉʨʘʚʥʠʪʝ, ʥʘʧʨʠʤʝʨ, ʫʪʚʝʨʞʜʝʥʠʝ ˉ1 ʠ ʦʧʠʩʘʥʠʝ ʪʘʢʦʡ 

ʦʙʣʘʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʘʢ ʩʘʤʦʢʦʥʪʨʦʣʴ: 

çʦʙʣʘʜʘʶʱʠʝ ʵʪʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩʦ ʩʚʦʠʤʠ 
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ʧʦʨʳʚʘʤʠ ʠ ʥʝʛʘʪʠʚʥʳʤʠ ʵʤʦʮʠʷʤʠè [1, ʩ. 120] ʠʣʠ ʫʪʚʝʨʞʜʝʥʠʝ 

ˉ2 ʠ ʮʠʪʘʪʫ ʠʟ ʢʥʠʛʠ ɼʞ. ʄʝʥʢʝʩʘ: çleaders must integrate the 

suggestions or criticisms of others and adapt accordinglyè [3, ʩ. 62]. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʩʪʫʧʘʣʠ ʣʶʜʠ, ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʣʠʙʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʘʶʱʠʝ ʤʝʥʝʜʞʤʝʥʪ. ʉʨʝʜʠ ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʥʘʯʠʣʠʩʴ: ʩʪʫʜʝʥʪʳ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ (27 ʯʝʣʦʚʝʢ), ʩʦʮʠʘʣʴʥʳʝ ʘʢʪʠʚʠʩʪʳ (12), 

ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʝʢʪʦʚ, ʢʦʦʨʜʠʥʘʪʦʨʳ ʛʨʫʧʧ ʠ ʦʨʛʘʥʠʟʘʪʦʨʳ 

ʤʝʨʦʧʨʠʷʪʠʡ (26), ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʠ, ʟʘʥʠʤʘʶʱʠʝ ʨʫʢʦʚʦʜʷʱʠʝ 

ʧʦʩʪʳ ʚ ʩʚʦʠʭ ʢʦʤʧʘʥʠʷʭ (31) ï ʚʩʝʛʦ 96 ʦʧʨʦʰʝʥʥʳʭ. ɺʦʟʨʘʩʪ 

ʦʧʨʘʰʠʚʘʝʤʳʭ ʢʦʣʝʙʘʣʩʷ ʦʪ 20 ʜʦ 43 ʣʝʪ, ʚʩʝ ʠʤʝʣʠ ʚʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ (ʢʘʢ ʤʠʥʠʤʫʤ ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʘ) ʠʣʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʧʦʣʫʯʝʥʠʷ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ 

ʧʦʣʫʯʠʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʨʘʚʥʳʡ 0,596. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʦʣʫʯʠʚʰʝʛʦʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʬʦʨʤʫʣʠʨʫʝʤ ʦʩʥʦʚʥʫʶ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ 

ʛʠʧʦʪʝʟʳ: 

Ὄȡ” π 
Ὄȡ” π 

ɿʘʜʘʝʤ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ Ŭ =0,05. ʏʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 

ʨʘʚʥʷʝʪʩʷ 94, ʘ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ t = Ñ1,9852. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʧʦʣʫʯʘʝʤ ʟʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ, ʨʘʚʥʦʝ 7,196197 ʠ ʚʳʷʩʥʷʝʤ, ʯʪʦ 

ʦʥʦ ʧʦʧʘʜʘʝʪ ʚ ʢʨʠʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ 

ʦʪʚʝʨʛʘʝʤ ʦʩʥʦʚʥʫʶ ʛʠʧʦʪʝʟʫ ʠ ʧʨʠʥʠʤʘʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ, 

ʫʪʚʝʨʞʜʘʶʱʫʶ, ʯʪʦ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʠʟʥʘʢʘʤʠ ʚ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʥʘʯʠʤʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʜʚʫʤʷ 

ʪʠʧʘʤʠ ʠʥʪʝʣʣʝʢʪʘ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʨʘʟʚʠʚʘʷ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʳ ʤʦʞʝʤ 

ʥʘʜʝʷʪʴʩʷ ʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ. ɿʥʘʯʠʪ, ʩʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʩʧʝʰʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʟʚʠʚʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʝʠʭ ʵʪʠʭ 

ʩʬʝʨʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. 
 

ʃʠʪʝʨʘʪʫʨʘ 
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ɺ. ʇ. ʏʝʨʝʚʢʦ 
ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʙʘʨʦʚʩʢ 

 

ʌʀʅɸʅʉʆɺʓʁ ʈɽɿʋʃʔʊɸʊ  

ʂɸʂ ʀʊʆɻ ʈɸɹʆʊʓ ʇʈɽɼʇʈʀʗʊʀʗ 

 

ɸʥʥʦʪʘʮʠʷ: ʀʟʣʦʞʝʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠʙʳʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʧʨʠʙʳʣʴ, ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, 

ʜʦʭʦʜʳ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 
 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʤʦʙʠʣʠʟʘʮʠʠ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʚʥʫʪʨʝʥʥʠʭ 

ʨʝʩʫʨʩʦʚ, ʘ ʪʝʤ ʙʦʣʝʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʠʟʠʩʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʦʥʦʤʠʢʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ, ʚʳʷʚʣʝʥʠʷ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʧʨʝʜʧʨʠʷʪʠʷ 
ʧʨʠʤʝʥʷʶʪ ʬʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʩʧʦʩʦʙʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʩʨʝʜʩʪʚ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢ ʞʝ  ʚ ʢʦʥʪʨʦʣʝ ʜʚʠʞʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʠ ʥʦʨʤʘʪʠʚʦʚ 

ʨʘʩʭʦʜʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʪʨʘʪ. ɹʘʟʦʚʳʤ ʜʦʢʫʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʙʳʣʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʘ ʪʘʢ ʞʝ 

ʙʝʨʝʪʩʷ ʟʘ ʦʩʥʦʚʫ ʚ ʨʘʟʚʠʪʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʚ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʧʨʠʙʳʣʠ.[1] 

http://msm.univer.omsk.su/udc/33/336.671.html
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ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʧʝʰʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʩʘʤʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

 ʌʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ - ʵʪʦ ʠʪʦʛ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʩʫʤʤʝ ʧʨʠʙʳʣʠ. [2] 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʣʘʥʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʣʫʯʝʥʠʝʤ ʧʨʠʙʳʣʠ; ʚʳʷʚʣʝʥʠʝ 

ʦʙʲʝʢʪʠʚʥʳʭ  ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʬʠʥʘʥʩʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ; ʚʳʷʚʣʝʥʠʝ ʨʝʟʝʨʚʦʚ ʫʚʝʣʠʯʝʥʠʷ ʩʫʤʤʳ ʧʨʠʙʳʣʠ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ; ʨʘʩʮʝʥʢʘ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʫʚʝʣʠʯʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ; ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʨʝʟʝʨʚʦʚ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʮʝʥʢʠ 
ʚʳʷʚʣʝʥʠʷ ʧʣʘʥʘ ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʠʟʫʯʝʥʠʝ ʠʭ 

ʜʠʥʘʤʠʢʠ, ʘ ʪʘʢ ʞʝ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʧʦ ʙʘʣʘʥʩʦʚʦʡ 

ʧʨʠʙʳʣʠ; ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ 

ʚʥʝʨʝʘʣʠʟʘʮʠʦʥʥʳʭ ʜʦʭʦʜʦʚ; ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

B ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʘʨʪʥʝʨʩʢʠʝ ʛʨʫʧʧʳ ʧʨʝʜʧʨʠʷʪʠʷ ʩʢʣʦʥʥʳ 

ʢ ʨʘʟʣʠʯʥʳʤ ʠʥʪʝʨʝʩʘʤ, ʘʥʘʣʠʟ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʚʘ ʣʠ ʥʝ ʢʣʶʯʝʚʫʶ ʧʨʦʙʣʝʤʫ ʘʥʘʣʠʟʘ 

ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʌʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʤʤʦʡ ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʙʳʣʠ ʠ ʫʨʦʚʥʝʤ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʤʝʨʦʚ ʧʨʠʙʳʣʠ, ʘ ʪʘʢ ʞʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʝʶ, ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʳʣʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 
ʨʝʟʝʨʚʦʚ ʝʝ ʨʦʩʪʘ. ʇʦʩʢʦʣʴʢʫ ʨʦʩʪ ʧʨʠʙʳʣʠ ʦʧʨʝʜʝʣʷʝʪ ʨʦʩʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳʰʘʝʪ ʩʪʝʧʝʥʴ ʝʛʦ 

ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʤʝʨʳ ʜʦʭʦʜʦʚ ʫʯʨʝʜʠʪʝʣʝʡ ʠ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʥʘʥʩʦʚʦʝ ʟʜʦʨʦʚʴʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʪʦ ʪʘʢʦʡ ʘʥʘʣʠʟ ʚʘʞʝʥ ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ, ʪʘʢ ʠ ʜʣʷ ʚʥʝʰʥʠʭ. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʫʤʤʘʨʥʳʤʠ ʜʦʭʦʜʘʤʠ ʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʥʝʯʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʙʳʣʴʶ. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ 

ʧʦʥʷʪʴ, ʯʪʦ ʧʨʠʙʳʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ, ʥʦ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʳʭ. ʂʘʢ ʮʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʙʳʣʴ ʥʝ ʚʩʝʛʜʘ 
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ʫʥʠʢʘʣʴʥʘ.  ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʙʳ ʧʦʚʳʩʠʪʴ ʬʦʥʜ ʦʧʣʘʪʳ 

ʪʨʫʜʘ, ʠʜʫʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʠʙʳʣʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʫʱʝʨʙ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʦʣʣʝʢʪʠʚʘ.  

ʊʘʢ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ çʥʝʟʘʨʘʙʦʪʘʥʥʘʷ 

ʧʨʠʙʳʣʴè, ʦʥʘ ʦʙʨʘʟʫʝʪʩʷ ʧʫʪʝʤ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ, ʪʦʣʴʢʦ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ, ʯʘʩʪʠʯʥʦ 
ʤʝʥʷʶʪ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  ʕʪʦ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʚ ʧʦʣʫʯʝʥʠʠ çʥʝʟʘʨʘʙʦʪʘʥʥʦʡ ʧʨʠʙʳʣʠè. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʠʟʢʦʨʝʥʪʘʙʝʣʴʥʦʡ, ʥʦ ʠʤʝʶʱʝʡ 

ʙʦʣʴʰʦʡ ʩʧʨʦʩ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʫʚʝʣʠʯʠʚʘʶʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʚʳʛʦʜʥʦʡ ʜʣʷ ʥʠʭ ʠ ʙʦʣʝʝ ʜʦʨʦʛʦʡ 

ʚʩrʦʢʦʨʝʥʪʘʙʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ.[1] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʥʝ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʙʳʣʠ ʥʝʣʴʟʷ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.   

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʮʝʥʠʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʙʳʣʴʥʦ. 

ɺ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦ 

ʩʦʩʪʘʚʣʷʶʱʠʤ ʚʘʣʦʚʫʶ ʧʨʠʙʳʣʴ, ʚ ʢʦʪʦʨʦʡ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʨʦʤʝ ʚʘʣʦʚʦʡ 
ʧʨʠʙʳʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ ʠʟʤʝʥʝʥʠʷ ʧʨʠʙʳʣʠ 

ʦʪ ʚʳʧʫʩʢʘ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʤʝʪʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʘʥʘʣʠʟ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ ʠʣʠ ʧʦʚʳʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʜʝʥʝʞʥʫʶ ʝʜʠʥʠʮʫ 

ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɸ ʪʘʢ ʞʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʝʤʘ ʠ ʩʪʨʫʢʪʫʨʳ ʨʝʘʣʠʟʘʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʮʝʥ ʥʘ 

ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠ  ʥʘ ʧʨʠʦʙʨʝʪʝʥʥʦʝ ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ, 

ʪʦʧʣʠʚʦ, ʵʥʝʨʛʠʶ ʠ ʜʨʫʛʠʝ ʟʘʪʨʘʪʳ. ʉʦʧʦʩʪʘʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ 
ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ.[5] 

ʇʦʜ ʬʘʢʪʦʨʥʳʤ ʘʥʘʣʠʟʦʤ ʧʦʥʠʤʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʩʠʩʪʝʤʥʦʛʦ ʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʠʟʤʝʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʣʠʯʠʥʫ 

ʨʝʟʫʣʴʪʘʪʘ. ɹʘʣʘʥʩʦʚʘʷ ʧʨʠʙʳʣʴ, ʧʨʠʙʳʣʴ ʨʘʙʦʪ ʠ ʫʩʣʫʛ, ʧʨʠʙʳʣʴ 

ʦʪ ʧʨʦʯʝʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʯʠʩʪʘʷ 

ʧʨʠʙʳʣʴ, ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪ ʚʥʝʨʝʘʣʠʟʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʘʷ ʧʨʠʙʳʣʴ, ʚʩʝ ʵʪʠ ʚʠʜʳ ʧʨʠʙʳʣʠ ʫʯʫʚʩʪʚʫʶʪ ʚ 

ʬʘʢʪʦʨʥʦʤ ʘʥʘʣʠʟʝ. 
ʊʘʢ ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʙʳʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʣʫʯʘʝʪʩʷ 

ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʪʦ ʥʘ ʥʝʝ ʦʙʨʘʱʘʶʪ ʜʦʣʞʥʦʝ 

ʚʥʠʤʘʥʠʝ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʜʠʥʘʤʠʢʫ, ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ʧʨʠʙʳʣʠ ʦʪ 
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ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʘʢʪʦʨʳ ʠʟʤʝʥʝʥʠʷ ʝʝ 

ʩʫʤʤʳ.  

ʅʘ ʩʫʤʤʫ ʧʨʠʙʳʣʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ 

ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʙʲʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʝʛʦ 

ʫʚʝʣʠʯʝʥʠʠ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʠʙʳʣʴ, ʥʦ ʪʦʣʴʢʦ ʝʩʣʠ ʵʪʘ 

ʧʨʦʜʫʢʮʠʷ ʨʝʥʪʘʙʝʣʴʥʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʙʳʪʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʦ 
ʩʫʤʤʘ ʧʨʠʙʳʣʠ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʙʳʣʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. 

ʉʘʤʳʡ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʙʳʣʠ 

ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. ʇʨʠʙʳʣʴ ʟʘʚʠʩʠʪ ʦʪ ʵʪʦʛʦ 

ʬʘʢʪʦʨʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ.[5] 

ʇʨʠ ʧʘʜʝʥʠʠ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʦʩʪʘ ʮʝʥ, ʥʝʠʟʙʝʞʥʦ 
ʚʣʝʯʝʪ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʧʨʠʙʳʣʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʥʘʜʦʙʥʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʨ ʜʣʷ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʝʛʦ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʏʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʧʨʠʙʳʣʠ. 

ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʞʝ ʚʘʞʥʦ, 

ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʙʳʣʠ ʦʪ 
ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʚʷʟʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʧʨʠʙʳʣʠ 

ʠ ʫʨʦʚʥʝʤ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʙʨʘʪʥʘʷ.  

ʎʝʥʘ, ʪʘʢʦʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ 

ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. ʏʝʤ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʝʡ ʧʨʦʜʫʢʮʠʷ, ʪʝʤ ʚʳʰʝ ʮʝʥʳ. ʀʟ ʵʪʦʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʢʦʩʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʩʚʦʙʦʜʥʳʭ 

ʮʝʥ. ʊʘʢ ʞʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʣʠʷʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʠ ʨʝʘʣʠʟʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ ʜʦʣʷ ʨʝʥʪʘʙʝʣʴʥʦʡ 
ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʘʷ, ʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʣʫʯʠʪ ʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴ, 

ʯʝʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʤʘʣʦʨʝʥʪʘʙʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ.[5] 

ʈʘʩʩʤʦʪʨʝʚ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʨʠʙʳʣʴ 

ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʥʠ 

ʧʦʜʣʝʞʘʪ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʙʳʣʠ, ʪʦ ʦʥʦ ʜʦʣʞʥʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʠʮʠʘʪʠʚʳ ʪʨʫʜʦʚʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ʠ 

ʧʦʚʳʰʝʥʠʶ ʠʭ.  
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ʉɽʂʎʀʗ 5. ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ 

 

 

ʄʘʨʪʳʥʦʚʘ ʉ. ʄ. 
ʩʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʋʭʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʋʭʪʘ, martynova95_10@mail.ru 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʝʜʦʪʦʚʘ ʃʶʜʤʠʣʘ ʌʸʜʦʨʦʚʥʘ 
ʢʘʬʝʜʨʘ ʬʠʣʦʩʦʬʠʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʋʭʪʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʋʭʪʘ 

 

ʕʪʠʯʝʩʢʠʝ ʫʯʝʥʠʷ ɸʨʠʩʪʦʪʝʣʷ 

 
ɺ ʵʪʦʤ ʛʦʜʫ ʠʩʧʦʣʥʷʝʪʩʷ 2400 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ɸʨʠʩʪʦʪʝʣʷ ï ʚʝʣʠʯʘʡʰʝʛʦ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʬʠʣʦʩʦʬʘ ʠ ʫʯʝʥʦʛʦ 

ʵʥʮʠʢʣʦʧʝʜʠʩʪʘ. ɸʨʠʩʪʦʪʝʣʴ ʙʳʣ ʫʯʝʥʠʢʦʤ ʠ ʧʨʦʪʠʚʥʠʢʦʤ ʚ 

ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ ʠʜʝʡ ʩʚʦʝʛʦ ʫʯʠʪʝʣʷ ʇʣʘʪʦʥʘ. ɹʫʜʫʯʠ ʜʨʫʞʝʥ 

ʩ ʤʘʢʝʜʦʥʩʢʠʤ ʮʘʨʝʤ ʌʠʣʠʧʧʦʤ II, ʧʦ ʝʛʦ ʧʨʦʩʴʙʝ ʩʪʘʣ 

ʥʘʩʪʘʚʥʠʢʦʤ ʝʛʦ ʩʳʥʘ ɸʣʝʢʩʘʥʜʨʘ ʄʘʢʝʜʦʥʩʢʦʛʦ.  

ʊʚʦʨʯʝʩʪʚʦ ɸʨʠʩʪʦʪʝʣʷ ʩʯʠʪʘʶʪ ʚʳʩʰʠʤ ʨʘʟʚʠʪʠʝʤ ʘʥʪʠʯʥʦʡ 
ʬʠʣʦʩʦʬʠʠ. ɸʨʠʩʪʦʪʝʣʴ ï ʘʚʪʦʨ ʙʦʣʝʝ 150 ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʭʦʪʷ 

ʯʘʩʪʴ ʠʟ ʵʪʠʭ ʪʨʫʜʦʚ ʩʧʦʨʥʦ ʦʪʥʦʩʷʪ ʢ ʝʛʦ ʫʯʝʥʠʢʘʤ. ʉʘʤʳʝ 

ʟʥʘʯʠʤʳʝ ʝʛʦ ʪʨʫʜʳ: çʄʝʪʘʬʠʟʠʢʘè, çʌʠʟʠʢʘè, çʇʦʵʪʠʢʘè, 

çʅʠʢʦʤʘʭʦʚʘ ʵʪʠʢʘè, çɽʚʜʝʤʦʚʘ ʵʪʠʢʘè, çɹʦʣʴʰʘʷ ʵʪʠʢʘè, 

çʇʦʣʠʪʠʢʘè, çʈʠʪʦʨʠʢʘè, çʆ ʜʫʰʝè, çʂʘʪʝʛʦʨʠʠè, çʀʩʪʦʨʠʷ 

ʞʠʚʦʪʥʳʭè, çʊʦʧʠʢʘè, çʄʝʪʝʦʨʦʣʦʛʠʷè ʠ ʜʨ. 

ɸʨʠʩʪʦʪʝʣʴ ʚʧʝʨʚʳʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣ ʥʘʫʢʠ ʠ ʚʠʜʳ ʟʥʘʥʠʷ. 

ʆʥ ʨʘʟʜʝʣʠʣ ʠʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 
1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ (çʫʤʦʟʨʠʪʝʣʴʥʳʝè) ï ʠʟʫʯʘʶʪ ʦʙʱʝʝ 

ʥʘʯʘʣʦ ʙʳʪʠʷ, ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʥʘʫʢʠ, ʢʘʢ ʤʝʪʘʬʠʟʠʢʘ, ʬʠʟʠʢʘ ʠ 

ʤʘʪʝʤʘʪʠʢʘ; 

2. ʇʨʘʢʪʠʯʝʩʢʠʝ (çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝè) ï ʠʟʫʯʘʶʪ ʥʘʯʘʣʘ, 

ʢʦʪʦʨʳʤʠ ʯʝʣʦʚʝʢ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʚ ʩʚʦʝʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ 

ʥʨʘʚʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʥʘʫʢʠ, ʢʘʢ ʵʪʠʢʘ, 

ʧʦʣʠʪʠʢʘ, ʵʢʦʥʦʤʠʢʘ; 
3. ʊʚʦʨʯʝʩʢʠʝ (çʩʦʟʠʜʘʪʝʣʴʥʳʝè) ï ʠʩʢʫʩʩʪʚʦ, ʨʝʤʝʩʣʘ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʥʘʫʢʠ. 

ɸʥʪʠʯʥʘʷ ʥʘʫʢʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʩʪʠʞʝʥʠʝ ʚʩʝʦʙʱʝʛʦ 

ʩʪʨʦʷ ʚʝʱʝʡ, ʥʘ ʠʟʫʯʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʥʘ ʚʦʩʧʠʪʘʥʠʝ 

ʯʝʣʦʚʝʢʘ ʠ ʫʣʫʯʰʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʵʪʠʯʝʩʢʦʛʦ ʠʜʝʘʣʘ. 
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ɸʨʠʩʪʦʪʝʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʪʝʣʝʤ ʥʘʫʢʠ ʵʪʠʢʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦ ʩʝʡ ʜʝʥʴ. ʉʘʤʦ ʩʣʦʚʦ çʵʪʠʢʘè ɸʨʠʩʪʦʪʝʣʴ 

ʚʚʝʣ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʘ, ʦʙʦʟʥʘʯʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʪʨʘʩʣʴ 

ʟʥʘʥʠʷ, ʢʦʪʦʨʘʷ ʠʟʫʯʘʝʪ ʵʪʠʯʝʩʢʠʝ ʜʦʙʨʦʜʝʪʝʣʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʩʯʘʩʪʴʷ ʯʝʣʦʚʝʢʘ. ʕʪʠʢʘ ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʪ ʢʘʢʦʡ 

ʭʘʨʘʢʪʝʨ ʠ ʥʨʘʚ ʷʚʣʷʝʪʩʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʥʘʠʣʫʯʰʠʤ. ɸʥʪʠʯʥʘʷ 
ʬʠʣʦʩʦʬʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʧʨʠʨʦʜʳ. ʊʝʨʤʠʥ çʵʪʠʢʘè ʟʚʫʯʠʪ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʤʳʩʣʦʤ ʚ 

ʥʘʟʚʘʥʠʷʭ ʚʩʝʭ ʪʨʝʭ ʨʘʙʦʪ ɸʨʠʩʪʦʪʝʣʷ: çʅʠʢʦʤʘʭʦʚʘ ʵʪʠʢʘè, 

çɽʚʜʝʤʦʚʘ ʵʪʠʢʘè, çɹʦʣʴʰʘʷ ʵʪʠʢʘè, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʘʤ 

ʤʦʨʘʣʠ.  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʵʪʠʢʠ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠ 

ʦʙʲʷʩʥʝʥʠʝ ʤʦʨʘʣʠ, ʜʘʪʴ ʘʥʘʣʠʟ ʩʫʱʥʦʩʪʠ ʤʦʨʘʣʠ ʚ ʝʝ çʜʦʣʞʥʦʤè 

ʠ çʩʫʱʝʤè ʧʦʥʠʤʘʥʠʝ, ʫʯʠʪʴ ʤʦʨʘʣʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʩʤʦʛ ʚʳʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʘʪʝʛʠʶ çʧʨʘʚʠʣʴʥʦʡ 

ʞʠʟʥʠ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʝ ʚʩʝʡ ʠʩʪʦʨʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ 

ʧʦ ʩʝʡ ʜʝʥʴ ʙʳʣʠ ʧʨʦʙʣʝʤʳ ʚ ʦʩʦʟʥʘʥʠʠ ʢʨʠʪʝʨʠʝʚ ʜʦʙʨʘ ʠ ʟʣʘ, 

ʩʤʳʩʣʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, 

ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʉʝʡʯʘʩ ʠʥʪʝʨʝʩ ʢ ʵʪʠʯʝʩʢʦʤʫ ʫʯʝʥʠʶ 

ɸʨʠʩʪʦʪʝʣʷ ʧʦʚʳʰʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ. ɺʦ ʤʥʦʛʦʤ ʥʘ ʵʪʦ 
ʧʦʚʣʠʷʣʦ ʪʦ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʶʜʝʡ ʨʘʟʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʳʪʘʶʪʩʷ ʧʨʠʡʪʠ ʢ ʥʦʚʳʤ ʬʦʨʤʘʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʶʱʝʡʩʷ ʥʘ 

ʛʘʨʤʦʥʠʠ, ʧʦʥʠʤʘʥʠʠ ʠ ʚʟʘʠʤʥʦʤ ʫʚʘʞʝʥʠʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʇʦʵʪʦʤʫ 

ʚʚʝʜʸʥʥʘʷ ɸʨʠʩʪʦʪʝʣʝʤ ʵʪʠʢʘ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ 

ʠʤʝʥʥʦ ʦʥʘ, ʢʘʢ ʦʙʣʘʩʪʴ çʧʨʘʢʪʠʯʝʩʢʦʡè ʬʠʣʦʩʦʬʠʠ, ʜʦʣʞʥʘ 

ʦʪʚʝʪʠʪʴ ʥʘʤ ʥʘ ʚʦʧʨʦʩ: ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʜʝʣʘʪʴ? ɽʝ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʙʨʦʜʝʪʝʣʴʥʦ ʛʨʘʞʜʘʥʠʥʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʦʩʧʠʪʘʥʠʝ 
ʚ ʥʝʤ ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ. 

ʉʘʤʳʤʠ ʟʥʘʯʠʤʳʤʠ ʫʯʝʥʠʷʤʠ ɸʨʠʩʪʦʪʝʣʷ ʚ ʵʪʠʢʝ ʙʳʣʠ: 

ʫʯʝʥʠʝ ʦ ʩʯʘʩʪʴʝ, ʫʯʝʥʠʝ ʦ ʜʦʙʨʦʜʝʪʝʣʠ ʠ ʫʯʝʥʠʝ ʦ ʜʨʫʞʙʝ, 

ʦʧʠʩʘʥʥʳʝ ʚ ʪʨʘʢʪʘʪʝ çʕʪʠʢʘ ʢ ʅʠʢʦʤʘʭʫè, ʦ ʩʚʦʙʦʜʝ ʚʳʙʦʨʘ, ʦ 

ʝʜʠʥʩʪʚʝ ʵʪʠʢʠ ʠ ʧʦʣʠʪʠʢʠ. ʕʪʠ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʩʪʘʚʠʣ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ɸʨʠʩʪʦʪʝʣʴ, ʟʥʘʯʠʤʳ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. 

ɹʦʣʴʰʦʡ ʪʦʣʯʦʢ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʵʪʠʢʠ, 

ʥʦ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ (ʬʠʣʦʩʦʬʠʠ, ʣʦʛʠʢʠ, 
ʤʘʪʝʤʘʪʠʢʠ, ʦʨʛʘʥʠʢʠ, ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ), ʠʤʝʣʠ ʠ ʜʨʫʛʠʝ ʠʜʝʠ 

ɸʨʠʩʪʦʪʝʣʷ (ʦ ʩʚʦʙʦʜʝ ʚʳʙʦʨʘ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʤʦʨʘʣʠ, ʦ 

ʝʜʠʥʩʪʚʝ ʵʪʠʢʠ ʠ ʧʦʣʠʪʠʢʠ ʠ ʜʨ.). ʈʘʙʦʪʳ ɸʨʠʩʪʦʪʝʣʷ ʧʦʜʚʝʣʠ ʠʪʦʛ 

ʨʘʟʚʠʪʠʶ ʬʠʣʦʩʦʬʩʢʠʭ, ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʜʝʡ 
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ʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ, ʩʪʘʣʠ ʜʦʩʪʠʞʝʥʠʝʤ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʡ ʥʘʫʢʠ, 

ʷʚʠʣʠʩʴ ʮʝʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʪʦʡ ʵʧʦʭʠ. 

ʂʘʢʠʤ ʞʝ ʚʠʜʠʪ ɸʨʠʩʪʦʪʝʣʴ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʨʘʟ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ? ʇʨʝʞʜʝ ʚʩʝʛʦ ɸʨʠʩʪʦʪʝʣʴ ʩʯʠʪʘʝʪ, ʯʪʦ ʚʥʝ ʜʝʪʘʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʫ ʥʝ ʜʦʩʪʫʧʥʦ ʝʛʦ ʚʳʩʰʝʝ ʙʣʘʛʦ, ʩʯʘʩʪʴʝ ʠ ʙʣʘʞʝʥʩʪʚʦ. 

ɹʣʘʛʦ ʥʘʨʦʜʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ɸʨʠʩʪʦʪʝʣʴ ʩʪʘʚʠʪ ʚʳʰʝ ʙʣʘʛʘ ʦʜʥʦʛʦ 
ʯʝʣʦʚʝʢʘ. ʇʦ ʫʯʝʥʠʶ ɸʨʠʩʪʦʪʝʣʷ ʩʯʘʩʪʴʝ ï ʵʪʦ ʚʳʩʰʝʝ ʙʣʘʛʦ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʧʦʣʫʯʘʝʤʦʝ ʦʪ ʜʦʙʨʦʜʝʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʳʰʣʝʥʠʝ ʬʠʣʦʩʦʬʘ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʚ 

ʩʣʝʜʫʶʱʝʡ ʮʝʧʦʯʢʝ: ʮʝʣʴ ʞʠʟʥʠ ï ʙʣʘʛʦ, ʚʳʩʰʝʝ ʙʣʘʛʦ ï ʩʯʘʩʪʴʝ, 

ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʣʫʞʝʥʠʷ ʥʘʨʦʜʫ, ʛʦʩʫʜʘʨʩʪʚʫ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ 

ʩʦʛʣʘʩʥʦ ʜʦʙʨʦʜʝʪʝʣʠ. 

ʂʘʢ ʩʯʠʪʘʣ ɸʨʠʩʪʦʪʝʣʴ, ʮʝʣʴ ʵʪʠʢʠ ʥʝ ʧʦʟʥʘʥʠʝ, ʘ ʧʦʩʪʫʧʢʠ, 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘʫʢʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ, ʘ ʥʝ 
ʪʝʦʨʝʪʠʯʝʩʢʦʡ. ʂʘʢ ʛʦʚʦʨʠʣ ɸʨʠʩʪʦʪʝʣʴ ʚ ʩʚʦʝʤ ʧʨʦʠʟʚʝʜʝʥʠʝ 

çʅʠʢʦʤʘʭʦʚʘ ʵʪʠʢʘè: - çʍoʨo oh ʨʘʩʩʫʞʜʘʪʴ o ʜoʙʨoʜʝʪʝʣʠ, ʥʝ 

ʟʥʘʯʠʪ eɦ ʸ ʙʳʪʴ ʜoʙʨoʜʝʪʝʣʴʥʳʤ, ʘ ʙʳʪʴ ʩʧʨʘʚʝʜʣʠʚʳʤ ʚ ʤʳʩʣʷʭ 

ʥʝ ʟʥʘʯʠʪ ʝʱʝ ʙʳʪʴ ʩʧʨʘʚʝʜʣʠʚʳʤ ʥʘ ʜʝʣʝè [1]. ʕʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʠʩʪʦʣʢʦʚʘʪʝʣʝʤ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʠ ʜʦʙʨʦʜʝʪʝʣʠ, ʥʦ ʠ ʫʯʠʪ 

ʥʘʩ ʩʪʘʪʴ ʜʦʙʨʦʜʝʪʝʣʴʥʳʤʠ. ɸʨʠʩʪʦʪʝʣʴ, ʢʘʢ ʠ ʇʣʘʪʦʥ, ʩʚʷʟʳʚʘʣ 

ʤʦʨʘʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʠʜʝʷʤʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʯʠʪʘʷ, ʯʪʦ ʥʝ ʚʩʝ 
ʨʦʞʜʘʶʪʩʷ ʜʦʙʨʦʜʝʪʝʣʴʥʳʤʠ. ʆʥ ʚʳʜʚʠʥʫʣ ʪʝʦʨʠʶ ʦ 

çʝʩʪʝʩʪʚʝʥʥʦʤè ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʵʣʣʠʥʦʚ (çʩʚʦʙʦʜʥʳʭ ʧʦ ʧʨʠʨʦʜʝè) 

ʥʘʜ çʚʘʨʚʘʨʘʤʠè (çʨʘʙʘʤʠ ʧʦ ʧʨʠʨʦʜʝè). ɼʣʷ ɸʨʠʩʪʦʪʝʣʷ ʯʝʣʦʚʝʢ 

ʚʥʝ ʦʙʱʝʩʪʚʘ ï ʵʪʦ ʠʣʠ ʙʦʛ, ʠʣʠ ʞʠʚʦʪʥʦʝ. ʅʦ ʪʘʢ ʢʘʢ ʨʘʙʳ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʠʥʦʧʣʝʤʝʥʥʳʡ, ʧʨʠʰʣʳʡ ʵʣʝʤʝʥʪ, ʣʠʰʝʥʥʳʡ 

ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ, ʪʦ ʧʦʣʫʯʘʣʦʩʴ, ʯʪʦ ʨʘʙʳ ï ʢʘʢ ʙʳ ʥʝ ʣʶʜʠ, ʘ ʨʘʙ 

ʩʪʘʥʦʚʠʪʩʷ ʯʝʣʦʚʝʢʦʤ, ʪʦʣʴʢʦ ʦʙʨʝʪʷ ʩʚʦʙʦʜʫ. 

ɺʟʛʣʷʜʳ ɸʨʠʩʪʦʪʝʣʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʟʛʣʷʜʦʚ ʭʨʠʩʪʠʘʥʩʢʠʭ, 
ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚʩʝ ʣʶʜʠ ʨʘʚʥʳ ʧʝʨʝʜ ʙʦʛʦʤ. ɸʨʠʩʪʦʪʝʣʴ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʣʶʜʠ ʨʘʟʣʠʯʥʳ ʧʦ ʩʚʦʠʤ ʩʧʦʩʦʙʥʦʩʪʷʤ, ʬʦʨʤʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʨʦʚʝʥʴ 

ʩʯʘʩʪʴʷ ʨʘʟʥʳʡ. ɸʨʠʩʪʦʪʝʣʴ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʵʪʠʢʫ ʚ ʧʣʘʥʝ 

ʯʝʣʦʚʝʯʝʩʢʦʡ (ʘ ʥʝ ʙʦʞʝʩʪʚʝʥʥʦʡ) ʚʦʣʠ, ʦʪʚʝʨʛ ʨʝʣʠʛʠʦʟʥʦ-

ʤʠʬʦʣʦʛʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ ʤʠʨʘ, ʩʜʝʣʘʚ ʯʝʣʦʚʝʢʘ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʟʘ ʩʚʦʶ ʩʫʜʴʙʫ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ. ʌʠʣʦʩʦʬ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ ʦ ʨʦʣʠ 

ɹʦʛʦʚ ʚ ʥʨʘʚʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ, ʚ ʝʛʦ ʵʪʠʢʝ ʧʦʣʥʦʩʪʴʶ 
ʦʪʩʫʪʩʪʚʫʶʪ ʨʝʣʠʛʠʦʟʥʦʩʪʴ. 

ɼʣʷ ʤʝʥʷ, ʢʘʢ ʜʣʷ ʩʦʮʠʘʣʠʟʠʨʫʶʱʝʡʩʷ ʣʠʯʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʯʝʥʴ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʞʝ 

ʜʦʙʨʦʜʝʪʝʣʠ ʠ ʢʘʢʠʤ ʧʫʪʝʤ ʤʥʝ ʥʫʞʥʦ ʚʦʩʧʠʪʳʚʘʪʴ ʚ ʩʝʙʝ, ʯʪʦʙʳ 
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ʩʪʘʪʴ ʜʦʙʨʦʜʝʪʝʣʴʥʳʤ, ʤʦʨʘʣʴʥʦ ʫʩʪʦʡʯʠʚʳʤ, ʥʨʘʚʩʪʚʝʥʥʳʤ 

ʯʝʣʦʚʝʢʦʤ. ʊʘʢ, ʝʩʣʠ ʷ ʙʫʜʫ ʜʦʙʨʦʜʝʪʝʣʴʥʳʤ ʯʝʣʦʚʝʢʦʤ, ʪʦ ʤʦʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʫʜʝʪ ʧʨʠʥʦʩʠʪʴ ʤʥʝ ʙʣʘʛʦ ʠ ʫʜʦʚʦʣʴʩʪʚʠʝ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʷ ʭʦʯʫ ʨʘʩʩʤʦʪʨʝʪʴ ʫʯʝʥʠʝ ɸʨʠʩʪʦʪʝʣʷ ʦ ʜʦʙʨʦʜʝʪʝʣʠ. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʦ ʚʨʝʤʝʥʘ ɸʨʠʩʪʦʪʝʣʷ ʜʦʙʨʦʜʝʪʝʣʴ ï 

ʵʪʦ ʥʝʜʝʣʘʥʠʝ ʜʦʙʨʘ ʜʨʫʛʦʤʫ, ʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ, 
ʜʦʙʨʦʪʥʦʩʪʴ. ʉʯʘʩʪʣʠʚ, ʜʦʙʨʦʜʝʪʝʣʝʥ ʪʦʪ, ʢʪʦ ʧʦʩʪʫʧʘʝʪ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʜʘʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʪʘʢ ʢʘʢ 

ʦʰʠʙʘʪʴʩʷ ʤʦʞʥʦ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʘ ʧʦʩʪʫʧʘʪʴ ʧʨʘʚʠʣʴʥʦ ï 

ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʳʤ. ʉʦʛʣʘʩʥʦ ɸʨʠʩʪʦʪʝʣʶ, çʚʩʷʢʦʝ ʨʘʩʩʫʞʜʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʥʦ ʣʠʙʦ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʣʠ ʥʘ ʪʚʦʨʯʝʩʪʚʦ, ʣʠʙʦ ʥʘ 

ʫʤʦʟʨʠʪʝʣʴʥʦʝéè. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʯʝʨʝʟ ʤʳʰʣʝʥʠʝ 

ʜʝʣʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʚ ʩʚʦʠʭ ʧʦʩʪʫʧʢʘʭ, ʩʪʨʝʤʷʩʴ ʜʦʩʪʠʯʴ 

ʩʯʘʩʪʴʝ ʠ ʧʨʠʪʚʦʨʠʪʴ ʚ ʞʠʟʥʴ ʵʪʠʯʝʩʢʠʡ ʠʜʝʘʣ. 
ɸʨʠʩʪʦʪʝʣʴ ʚ ʩʚʦʝʤ ʫʯʝʥʠʝ ʦ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, ʢʘʢ 

ʧʨʠʦʙʨʝʪʝʥʥʦʤ ʢʘʯʝʩʪʚʝ ʜʫʰʠ, ʦʧʠʩʳʚʘʝʤʦʤ ʚ çʅʠʢʦʤʘʭʦʚʦʡ 

ʵʪʠʢʝè, ʤʳʩʣʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚʦʩʧʠʪʳʚʘʝʪ ʩʝʙʷ ʩʘʤ. 

ʉʦʛʣʘʩʥʦ ʬʠʣʦʩʦʬʫ, ʜʦʙʨʦʜʝʪʝʣʠ ʥʝ ʜʘʶʪʩʷ ʥʘʤ ʦʪ ʧʨʠʨʦʜʳ, ʥʦ ʦʪ 

ʧʨʠʨʦʜʳ ʥʘʤ ʜʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʩʪʠ ʠʭ.  

ʊʘʢ ʢʘʢ ʜʦʙʨʦʜʝʪʝʣʠ ï ʵʪʦ ʢʘʯʝʩʪʚʘ ʜʫʰʠ, ʪʦ ʠ ʦʩʥʦʚʦʡ 

ʵʪʠʯʝʩʢʦʛʦ ʫʯʝʥʠʷ ɸʨʠʩʪʦʪʝʣʷ ʩʣʫʞʠʪ ʧʩʠʭʦʣʦʛʠʷ. ʉʦʛʣʘʩʥʦ 
ʧʩʠʭʦʣʦʛʠʠ, ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʫʰʘ ʜʝʣʠʪʴʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ [ʨʠʩ.1]. 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʫʰʘ ʜʝʣʠʪʩʷ ʥʘ ʨʘʟʫʤʥʫʶ ʠ 

ʥʝʨʘʟʫʤʥʫʶ ʯʘʩʪʠ, ʘ ʨʘʟʫʤʥʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʠʪʩʷ ʥʘ ʨʘʩʩʫʜʦʢ 

ʠ ʨʘʟʫʤ, ʪʦ ʝʩʪʴ, ʧʨʦʱʝ ʛʦʚʦʨʷ, ʥʘ ʨʘʟʫʤ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʕʪʠ ʨʘʟʫʤʳ ɸʨʠʩʪʦʪʝʣʴ ʦʧʠʩʳʚʘʝʪ ʚ ʩʚʦʝʤ ʪʨʘʢʪʘʪʝ 

çʆ ʜʫʰʝè. ʅʝʨʘʟʫʤʥʘʷ ʯʘʩʪʴ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʫʶ ʠ 

ʩʪʨʘʩʪʥʫʶ. ʈʘʩʪʠʪʝʣʴʥʘʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʨʘʩʪʥʳʭ ʠ ʨʘʟʫʤʥʳʭ 

ʯʘʩʪʝʡ, ʥʝ ʠʤʝʝʪ ʥʠ ʜʦʙʨʦʜʝʪʝʣʝʡ, ʥʠ ʧʦʨʦʢʦʚ. ʈʘʟʫʤʥʘʷ ʯʘʩʪʴ 
ʜʫʰʠ ʠʤʝʝʪ ʜʠʘʥʦʵʪʠʯʝʩʢʠʝ ʠʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʜʦʙʨʦʜʝʪʝʣʠ 

(ʤʫʜʨʦʩʪʴ, ʨʘʟʫʤʥʦʩʪʴ, ʙʣʘʛʦʨʘʟʫʤʠʝ), ʠ ʜʠʘʥʦʵʪʠʯʝʩʢʠʝ ʧʦʨʦʢʠ. 

ʉʪʨʘʩʪʥʫʶ ʯʘʩʪʴ ʜʫʰʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʨʘʟʫʤ ɸʨʠʩʪʦʪʝʣʴ ʙʝʨʝʪ ʚ 

ʝʜʠʥʩʪʚʝ. ʆʥʠ ʠʤʝʶʪ ʜʦʙʨʦʜʝʪʝʣʠ ʧʦʚʝʜʝʥʠʷ, ʥʨʘʚʘ, ʵʪʠʯʝʩʢʠʝ 

ʜʦʙʨʦʜʝʪʝʣʠ. 
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ʈʠʩʫʥʦʢ 1. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʫʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʦʙʨʦʜʝʪʝʣʝʡ, 

ɸʨʠʩʪʦʪʝʣʴ ʜʝʣʠʪ ʚʩʝ ʜʦʙʨʦʜʝʪʝʣʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʜʠʘʥʦʵʪʠʯʝʩʢʠʝ 

(ʨʘʟʫʤʥʦʩʪʴ ʠ ʨʘʩʩʫʜʠʪʝʣʴʥʦʩʪʴ) ï ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʧʫʪʝʤ ʦʙʫʯʝʥʠʷ, 

ʠ ʵʪʠʯʝʩʢʠʝ (ʤʫʞʝʩʪʚʦ, ʱʝʜʨʦʩʪʴ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ ʠ ʪ.ʧ.) ï ʧʫʪʝʤ 

ʚʦʩʧʠʪʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʢʘʢ ʬʦʨʤʠʨʫʶʱʠʡʩʷ 

ʩʧʝʮʠʘʣʠʩʪ, ʦʙʫʯʘʷʩʴ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʬʦʨʤʠʨʫʶ ʚ ʩʝʙʝ 

ʜʠʘʥʦʵʪʠʯʝʩʢʠʝ ʜʦʙʨʦʜʝʪʝʣʠ. ʇʦʵʪʦʤʫ, ʢʘʢ ʩʢʘʟʘʣ ɸʨʠʩʪʦʪʝʣʴ: 
çɺʩʷʢʠʡ ʚ ʠʟʚʝʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʠʥʦʚʥʠʢ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘè [1]. ʊʘʢʞʝ ʬʠʣʦʩʦʬ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʝʜʝʥʠʝ 

ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʝʛʦ ʠʥʪʝʨʝʩʳ ʚʣʠʷʶʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʦʙʨʦʜʝʪʝʣʠ. 

ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʪʦʪ ʢʪʦ ʩʪʨʝʤʠʪʩʷ ʢ ʟʥʘʥʠʷʤ ʠ ʤʫʜʨʦʩʪʠ, 

ʧʦʣʥʦʩʪʴʶ ʜʦʙʨʦʜʝʪʝʣʝʥ. ʉʨʝʜʠ ʜʠʘʥʦʵʪʠʯʝʩʢʠʭ ʜʦʙʨʦʜʝʪʝʣʝʡ 

ɸʨʠʩʪʦʪʝʣʴ ʚʳʜʝʣʷʝʪ ʤʫʜʨʦʩʪʴ, ʨʘʟʫʤʥʦʩʪʴ ʠ ʨʘʩʩʫʜʠʪʝʣʴʥʦʩʪʴ 

(ʬʨʦʥʝʟʠʩ). ɺʳʩʰʝʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʫʜʨʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʩʚʷʟʘʥʘ ʩ ʩʦʟʝʨʮʘʥʠʝʤ ʚʳʩʰʠʭ ʧʨʠʥʮʠʧʦʚ ʙʳʪʠʷ ʠ ɹʦʛʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʥʨʘʚʩʪʚʝʥʥʳʤ ʠʜʝʘʣʦʤ ɸʨʠʩʪʦʪʝʣʷ ʷʚʣʷʝʪʩʷ 

ʩʦʟʝʨʮʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʫʤʘ, ʦʪʨʝʰʝʥʥʘʷ ʦʪ ʪʨʝʚʦʛ ʠ ʩʫʝʪʳ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʞʠʟʥʠ. ʕʪʦʪ ʠʜʝʘʣ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʥʪʝʣʝʢʪʫʘʣʠʩʪʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʘʥʪʠʯʥʦʡ ʵʪʠʢʠ. ʕʪʠʯʝʩʢʠʝ 

ʜʦʙʨʦʜʝʪʝʣʠ ɸʨʠʩʪʦʪʝʣʴ ʥʘʟʳʚʘʝʪ çʟʦʣʦʪʦʡè ʩʝʨʝʜʠʥʦʡ ʜʚʫʭ 

ʧʦʨʦʢʦʚ, ʪʦ ʝʩʪʴ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʥʝʜʦʩʪʘʪʢʦʤ ʠ ʠʟʙʳʪʢʦʤ. ʋʩʣʦʚʠʝ 

ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʘʟʤʳʰʣʝʥʠʝ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. 
ʕʪʠ ʜʦʙʨʦʜʝʪʝʣʠ ʜʦʩʪʠʛʘʶʪʩʷ ʧʫʪʝʤ ʚʦʩʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʦʤ 

ʭʦʨʦʰʠʭ ʧʨʠʚʳʯʝʢ. ʉʦʚʝʨʰʘʷ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦʩʪʫʧʢʠ ʯʝʣʦʚʝʢ 

ʧʨʠʦʙʨʝʪʘʝʪ ʜʦʙʨʦʜʝʪʝʣʴ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʚʝʨʰʘʷ ʭʨʘʙʨʳʝ 

ʧʦʩʪʫʧʢʠ, ʯʝʣʦʚʝʢ ʧʨʠʦʙʨʝʪʘʝʪ ʤʫʞʝʩʪʚʦ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʚʦʩʧʠʪʘʥʠʝ ʠʛʨʘʝʪ ʧʨʠʤʝʨ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʜʣʷ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ-ʵʪʠʯʝʩʢʘʷ 
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ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʧʦʚʠʥʦʚʝʥʠʝ ʩʪʨʘʩʪʥʦʡ ʯʘʩʪʠ ʜʫʰʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʨʘʟʫʤʫ. ɼʦʙʨʦʜʝʪʝʣʴ ï ʩʘʤʘ ʩʝʙʝ ʥʘʛʨʘʜʘ. 

ʇʦʨʦʯʥʳʭ ʣʶʜʝʡ ʦʜʥʘ ʯʘʩʪʴ ʜʫʰʠ ʚʣʝʯʝʪ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʜʨʫʛʘʷ ï 

ʚ ʜʨʫʛʫʶ, ʚ ʠʭ ʜʫʰʘʭ ʧʦʩʪʦʷʥʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, ʠʭ ʛʥʝʪʝʪ 

ʨʘʩʢʘʷʥʠʝ. ʅʨʘʚʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ ʚʩʝʛʜʘ ʚ ʛʘʨʤʦʥʠʠ ʩ ʩʘʤʠʤ 

ʩʦʙʦʡ. ʆʥ ʥʝ ʟʥʘʝʪ ʫʢʦʨʦʚ ʩʦʚʝʩʪʠ. 
ɼʦʙʨʦʜʝʪʝʣʷʤʠ ʚ ʥʘʰʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʥʫʪʨʝʥʥʠʭ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʢʘ, ʦʪʨʘʞʘʶʱʠʝ ʠʜʝʘʣ ʯʝʣʦʚʝʢʘ ʚ 

ʤʦʨʘʣʴʥʦʤ ʧʦʥʠʤʘʥʠʝ. ɺ XX ʠ XXI  ʚʚ. ʧʦʥʷʪʠʝ ʜʦʙʨʦʜʝʪʝʣʴ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʩʢʘʞʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʚʟʛʣʷʜʦʚ, ʠʣʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢ ʧʦʥʷʪʠʝ. ʅʘʧʨʠʤʝʨ, 

ʬʘʰʠʩʪʩʢʘʷ ʛʝʨʤʘʥʠʷ ʚʚʝʣʘ ʧʦʥʷʪʠʝ ʜʦʙʨʦʜʝʪʝʣʴ ʢʘʢ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʜʥʦʡ ʨʘʩʳ ʥʘʜ ʜʨʫʛʠʤʠ. ʕʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʧʨʠʤʝʨ, ʢʦʛʜʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʨʝʤʝʥʠ, ʩʢʣʘʜʝ ʫʤʘ ʠ ʫʯʝʥʠʷʭ 
ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʣʦʩʦʬʦʚ, ʠʩʢʘʞʘʝʪʩʷ ʫʯʝʥʠʝ 

ɸʨʠʩʪʦʪʝʣʷ ʦ ʜʦʙʨʦʜʝʪʝʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʨʘʥʦ 

ʠʣʠ ʧʦʟʜʥʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʩʦʟʥʘʝʪ, ʯʪʦ ʠʩʪʠʥʥʦ ʫʯʝʥʠʝ ʦ 

ʜʦʙʨʦʜʝʪʝʣʠ ʪʦʣʴʢʦ ʫ ɸʨʠʩʪʦʪʝʣʷ ʠ ʂʘʥʪʘ. 

ʉʘʤʦʡ ʟʥʘʯʠʤʦʡ ʟʘʩʣʫʛʦʡ ɸʨʠʩʪʦʪʝʣʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʪʘʢʦʡ ʥʘʫʢʠ, ʢʘʢ ʵʪʠʢʠ. ʉʨʝʜʠ ʚʩʝʭ ʛʨʝʯʝʩʢʠʭ ʤʳʩʣʠʪʝʣʝʡ ʦʥ 

ʚʧʝʨʚʳʝ ʩʜʝʣʘʣ ʦʩʥʦʚʦʡ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʚʦʣʶ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, 
ʩʚʦʙʦʜʥʦʝ ʦʪ ʤʘʪʝʨʠ ʤʳʰʣʝʥʠʝ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʚʝʨʭʦʚʥʦʝ 

ʥʘʯʘʣʦ ʚ ʤʠʨʝ, ʪʦ ʝʩʪʴ ʙʦʞʝʩʪʚʦ. ʍʦʪʴ ʠ ʯʝʣʦʚʝʢ ʥʠʢʦʛʜʘ ʥʝ 

ʜʦʩʪʠʛʥʝʪ ʫʨʦʚʥʷ ʙʦʞʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʥʦ ʦʥ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʵʪʦʤʫ, ʢʘʢ ʢ ʠʜʝʘʣʫ. ʕʪʠʯʝʩʢʠʡ ʠʜʝʘʣ ɸʨʠʩʪʦʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʩʦʟʥʘʥʥʦʤ ʩʪʨʝʤʣʝʥʠʠ ʨʘʟʫʤʥʦʡ ʜʫʰʠ ʢ ʩʚʦʝʤʫ ʙʝʩʩʤʝʨʪʠʶ. 

ʋʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʠʜʝʘʣʘ ʧʦʟʚʦʣʠʣʦ ɸʨʠʩʪʦʪʝʣʶ ʩʦʟʜʘʪʴ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʨʝʘʣʠʩʪʠʯʝʩʢʫʶ ʵʪʠʢʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʫʱʝʤ, ʪʦ ʝʩʪʴ ʥʘ 

ʥʦʨʤʘʭ ʠ ʧʨʠʥʮʠʧʘʭ, ʚʟʷʪʳʭ ʠʟ ʩʘʤʦʡ ʞʠʟʥʠ, ʢʘʢʦʚʘ ʦʥʘ ʝʩʪʴ ʚ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʵʪʠʢʫ, ʥʝ ʣʠʰʸʥʥʫʶ ʠʜʝʘʣʘ. ʉʤʳʩʣ 

ʠ ʥʘʟʥʘʯʝʥʠʝ ʵʪʠʢʠ ɸʨʠʩʪʦʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, 

ʢʘʢ ʠʟʙʝʞʘʪʴ ʥʝʩʯʘʩʪʴʷ ʠ ʜʦʩʪʠʛʥʫʪʴ, ʜʦʩʪʫʧʥʦʝ ʯʝʣʦʚʝʢʫ, ʩʯʘʩʪʴʝ. 

ʕʪʠʢʘ ɸʨʠʩʪʦʪʝʣʷ ʫʯʠʪ, ʯʪʦ ʦʪ ʨʘʟʫʤʘ, ʙʣʘʛʦʨʘʟʫʤʠʷ ʠ 

ʧʨʝʜʫʩʤʦʪʨʠʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʝʛʦ ʙʣʘʛʦ. ɸʨʠʩʪʦʪʝʣʴ, 

ʧʦʩʪʘʚʠʚ ʨʘʟʫʤ ʚʘʰʝ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, ʩʜʝʣʘʣ ʥʨʘʚʩʪʚʝʥʥʳʤ 

ʠʜʝʘʣʦʤ ʩʦʟʝʨʮʘʪʝʣʴʥʫʶ ʞʠʟʥʴ, ʩʦʦʙʨʘʟʥʦ ʵʪʠʯʝʩʢʦʤʫ ʠʜʝʘʣʫ. 

ʕʪʠʢʘ ɸʨʠʩʪʦʪʝʣʷ ʧʦʤʦʛʘʝʪ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ 
ʚʦʧʨʦʩ ʦ ʚʦʩʧʠʪʘʥʠʠ ʜʦʙʨʦʜʝʪʝʣʝʡ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʠʚʳʯʝʢ ʞʠʪʴ 

ʜʦʙʨʦʜʝʪʝʣʴʥʦ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʜʦʙʨʦʜʝʪʝʣʷʤ ʯʝʣʦʚʝʢ ʠ ʩʧʦʩʦʙʝʥ 

ʜʦʩʪʠʯʴ ʩʯʘʩʪʴʷ, ʜʦʩʪʫʧʥʦʝ ʝʤʫ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: 1) ʚ ʘʩʧʝʢʪʘʭ 

ʧʨʠʨʦʜʳ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ; 2) ʚ ʘʩʧʝʢʪʝ ʩʦʮʠʘʣʴʥʦ-
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ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ. ɼʣʷ ʚʦʩʧʠʪʘʥʠʷ ʜʦʙʨʦʜʝʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ ʠ ʧʦʚʝʜʝʥʠʷ ʦʜʥʦʡ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʅʝʦʙʭʦʜʠʤʳ ʝʱʝ ʟʘʢʦʥʳ, ʠʤʝʶʱʠʝ ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ ʩʠʣʫ. 

ʇʦʵʪʦʤʫ ɸʨʠʩʪʦʪʝʣʴ ʟʘʷʚʣʷʝʪ, ʯʪʦ çʦʙʱʝʩʪʚʝʥʥʦʝ ʚʥʠʤʘʥʠʝ (ʢ 

ʚʦʩʧʠʪʘʥʠʶ) ʚʦʟʥʠʢʘʝʪ ʙʣʘʛʦʜʘʨʷ ʟʘʢʦʥʘʤ, ʧʨʠʯʝʤ ʜʦʙʨʦʝ 

ʚʥʠʤʘʥʠʝ ï ʙʣʘʛʦʜʘʨʷ ʜʦʙʨʦʧʦʨʷʜʦʯʥʳʤ ʟʘʢʦʥʘʤè.  
ɸʨʠʩʪʦʪʝʣʴ ʠʩʩʣʝʜʫʝʪ ʵʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʣʶʜʷʤ ʩʪʘʪʴ ʣʫʯʰʝ ʠ ʩʜʝʣʘʪʴ ʦʙʱʝʩʪʚʦ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ. ʇʨʠ 

ʵʪʦʤ ʦʥ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʢʘʢ ʣʠʯʥʦʩʪʴ ʠ ʜʫʭʦʚʥʦʝ ʩʫʱʝʩʪʚʦ, ʚ ʯʝʤ ʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʯʝʣʦʚʝʢʘ, ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʦʥ ʩʤʦʞʝʪ 

ʧʦʩʪʠʯʴ ʩʦʟʝʨʮʘʪʝʣʴʥʫʶ ʞʠʟʥʴ.  

ʇʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʥʝʢʦʪʦʨʳʤʠ ʘʩʧʝʢʪʘʤʠ ʵʪʠʯʝʩʢʦʛʦ ʫʯʝʥʠʷ 

ɸʨʠʩʪʦʪʝʣʷ, ʷ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʪʘʪʴ 
ʥʨʘʚʩʪʚʝʥʥʳʤ, ʵʥʝʨʛʠʯʥʳʤ, ʧʦʨʷʜʦʯʥʳʤ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʠʤʝʝʪ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʠʯʥʦʛʦ ʫʩʧʝʭʘ. 
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ʉɽʂʎʀʗ 6. ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ 
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ʂ ʇʈʆɹʃɽʄɽ ʇʈɸɺʆɺʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

ʃʆɹɹʀʉʊʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʘ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʯʝʪʢʦ 

ʦʯʝʨʯʝʥʥʳʭ ʧʨʘʚʦʚʳʭ ʛʨʘʥʠʮʘʭ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʜʘʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠʥʩʪʠʪʫʪʘ ʣʦʙʙʠʟʤʘ ʚ ʈʦʩʩʠʠ. ʇʦʧʳʪʢʠ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʜʘʥʥʫʶ 

ʩʬʝʨʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʩ 90 ï ʭ ʛʦʜʦʚ 
(ʟʘʢʦʥʦʧʨʦʝʢʪ çʆ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʣʦʙʙʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʌè 

1992 ʛʦʜʘ). ʇʨʠ ʵʪʦʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʟʘʢʦʥ ʦ ʣʦʙʙʠʟʤʝ ʥʝ 

ʧʨʠʥʷʪ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʣʦʙʙʠʩʪʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʪʤʝʯʝʥʘ ʠ ʚ ʋʢʘʟʝ 

ʇʨʝʟʠʜʝʥʪʘ ʦʪ 11.04.2014 ˉ 226 [4] (ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʌ ʙʳʣʦ 

ʧʦʨʫʯʝʥʦ ʜʦ 1 ʤʘʨʪʘ 2015 ʛ. ʚʥʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ çʦ ʩʦʟʜʘʥʠʠ 

ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥ ʠ 
ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʠʥʪʝʨʝʩʦʚ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʠʣʠ 

ʠʥʜʠʚʠʜʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʘʭ ʚ ʮʝʣʷʭ 

ʧʨʠʥʷʪʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʣʷ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʠʣʠ ʜʘʥʥʦʛʦ ʠʥʜʠʚʠʜʘ ʨʝʰʝʥʠʷ (ʣʦʙʙʠʟʤʘ)è). ʇʨʠ ʵʪʦʤ ʨʷʜ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʤʝʨʳ ʧʦ 

ʫʨʝʛʫʣʠʨʦʚʘʥʠʶ ʧʨʦʙʣʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʘ ʚ 

ʨʘʤʢʘʭ ʣʦʙʙʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʦʨʤʘʪʠʚʥʦ ï ʧʨʘʚʦʚʳʝ ʘʢʪʳ 
ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ɸʤʫʨʩʢʦʡ ʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʛ. ʄʦʩʢʚʳ). 

ʅʦ ʦʪʩʫʪʩʪʚʠʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʥʝ 

ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʘʚʦʚʦʛʦ 

ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʦʙʙʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʦʩʪʨʝʥʠʶ ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʚʣʘʩʪʴʶ ʠ ʙʠʟʥʝʩʦʤ.  

ʀʪʘʢ, ʚʚʝʜʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʠʥʩʪʠʪʫʪʘ ʣʦʙʙʠʟʤʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʘʜʨʦʚʦʝ ʫʩʠʣʝʥʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʘʭ ʥʘʮʝʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [6]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ 
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ʩʣʝʜʫʶʱʝʡ ʧʨʠʯʠʥʥʦ ï ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ: çʢʦʨʨʫʧʮʠʷ ʙʫʜʝʪ 

ʧʨʦʮʚʝʪʘʪʴ ʪʘʤ, ʛʜʝ ʥʝʪ ʜʝʡʩʪʚʝʥʥʳʭ, ʦʪʢʨʳʪʳʭ ʠ ʧʨʘʚʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʟʥʝʩʘ ʠ ʚʣʘʩʪʠ, ʘ ʨʘʚʥʦ ʠ 

ʣʝʛʠʪʠʤʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʣʦʙʙʠʨʦʚʘʥʠʠè [1].  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʦʞʝʥʠʷ ʧʨʦʝʢʪʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 

833158-6 (ʜʘʣʝʝ ï ɿʘʢʦʥʦʧʨʦʝʢʪ) [3], ʧʨʝʜʣʘʛʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʡ 
ʧʦʨʷʜʦʢ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ɺ ɿʘʢʦʥʦʧʨʦʝʢʪʝ ʟʘʢʨʝʧʣʷʶʪʩʷ ʮʝʣʠ ʠ ʧʨʝʜʤʝʪ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʠ çʧʨʦʜʚʠʞʝʥʠʝ 

ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷè (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ɿʘʢʦʥʦʧʨʦʝʢʪʘ ï ʧʨʦʜʚʠʞʝʥʠʝ 
ʠʥʪʝʨʝʩʦʚ), ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʜʚʠʞʝʥʠʶ ʠʥʪʝʨʝʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʟʘʧʨʝʪ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʠʥʪʝʨʝʩʦʚ 

ʚ ʦʨʛʘʥʘʭ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʪʫʩ 

çʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʝʩʦʚè, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʝʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ. ɺ ɿʘʢʦʥʦʧʨʦʝʢʪʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚʠʜ ʛʨʘʞʜʘʥʩʢʦ ï 
ʧʨʘʚʦʚʦʛʦ ʜʦʛʦʚʦʨʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʠʥʪʝʨʝʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʜʦʛʦʚʦʨ ʥʘ 

ʧʨʦʜʚʠʞʝʥʠʝ ʠʥʪʝʨʝʩʦʚ). ɺ ʪʘʢʦʤ ʜʦʛʦʚʦʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ: 

1) ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʝʩʦʚ; 

2) ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠʣʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʝʩʦʚ ʚ ʭʦʜʝ ʧʨʦʜʚʠʞʝʥʠʷ 

ʠʥʪʝʨʝʩʦʚ; 
3) ʨʘʟʤʝʨ ʜʝʥʝʞʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʠʥʪʝʨʝʩʦʚ ʟʘ ʧʨʦʜʚʠʞʝʥʠʝ ʠʥʪʝʨʝʩʦʚ; 

4) ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʪʝʨʝʩʦʚ, ʯʣʝʥʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʠʥʪʝʨʝʩʦʚ, ʠ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɿʘʢʦʥʦʧʨʦʝʢʪ ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʝʥʴ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʝʩʦʚ (ʥʘʧʨʠʤʝʨ, ʩʨʝʜʠ ʧʨʘʚ ʟʘʢʨʝʧʣʝʥʦ ʧʨʘʚʦ 

ʥʘ ʫʯʘʩʪʠʝ ʚ ʧʫʙʣʠʯʥʳʭ ʩʣʫʰʘʥʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 
ʦʨʛʘʥʦʤ ʠʣʠ ʦʨʛʘʥʦʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦ ʧʨʦʝʢʪʘʤ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʠʥʳʭ ʨʝʰʝʥʠʡ; ʩʨʝʜʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ï 

ʦʙʷʟʘʥʥʦʩʪʴ ʚʦʟʜʝʨʞʠʚʘʪʴʩʷ ʦʪ ʣʶʙʳʭ ʢʦʥʪʘʢʪʦʚ ʩ ʜʦʣʞʥʦʩʪʥʳʤ 
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ʣʠʮʦʤ, ʩ ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ 

ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ɿʘʢʦʥʦʧʨʦʝʢʪʦʤ). 

ɺ ɿʘʢʦʥʦʧʨʦʝʢʪʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʬʦʨʤʘ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʣʠʮʘ, ʯʣʝʥʦʚ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʠʥʪʝʨʝʩʦʚ, ï 

ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʪʝʨʝʩʦʚ, 
ʦʙʷʟʘʥʥʘʷ ʚʝʩʪʠ ʨʝʝʩʪʨ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʪʝʨʝʩʦʚ (ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʩʦʟʜʘʥʥʘʷ ʚ ʮʝʣʷʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʠʥʪʝʨʝʩʦʚ, ʚʢʣʶʯʝʥʥʘʷ ʚ ʝʜʠʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʪʝʨʝʩʦʚ ʠ ʦʙʲʝʜʠʥʷʶʱʘʷ ʥʘ ʫʩʣʦʚʠʷʭ ʯʣʝʥʩʪʚʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʪʝʨʝʩʦʚ).  

ʂʨʦʤʝ ʪʦʛʦ, ɿʘʢʦʥʦʧʨʦʝʢʪ ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʝʥʴ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩ 
ʢʦʪʦʨʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʠʥʪʝʨʝʩʦʚ ʚʧʨʘʚʝ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɿʘ ʜʦʣʞʥʦʩʪʥʳʤ ʞʝ ʣʠʮʦʤ ʫʩʪʘʥʦʚʣʝʥʘ 

ʦʙʟ̫ʘʥʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʠʥʪʝʨʝʩʦʚ. ʇʨʠ 

ʵʪʦʤ ʫʧʦʤʠʥʘʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ çʚ ʧʦʨʷʜʢʝ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘʩʪʦʷʱʠʤ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤè ʥʝ ʚʥʦʩʠʪ 

ʷʩʥʦʩʪʠ, ʚ ʢʘʢʠʭ ʢʦʥʢʨʝʪʥʦ ʬʦʨʤʘʭ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɿʘʢʨʝʧʣʝʥʥʘʷ ʞʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ 
ʧʦʣʦʞʝʥʠʡ ɿʘʢʦʥʦʧʨʦʝʢʪʘ (ʙʣʘʥʢʝʪʥʘʷ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ) 

ʪʘʢʞʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʦʥʢʨʝʪʥʳʭ ʩʦʩʪʘʚʦʚ ʥʠ ʚ ʂʦɸʇ ʈʌ, ʥʠ 

ʚ ʋʂ ʈʌ. ʇʨʠ ʵʪʦʤ ʟʘ ʨʘʤʢʘʤʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ɿʘʢʦʥʦʧʨʦʝʢʪʘ 

ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʨʷʜʘ ʩʦʩʪʘʚʦʚ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʠʥʪʝʨʝʩʦʚ.  

ʀʪʘʢ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ɿʘʢʦʥʦʧʨʦʝʢʪ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʥʘ ʢʦʪʦʨʳʝ ʦʙʨʘʪʠʣʦ ʚʥʠʤʘʥʠʝ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʧʨʠ ʜʘʯʝ 
ʟʘʢʣʶʯʝʥʠʷ (ɿʘʢʦʥʦʧʨʦʝʢʪ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʴʶ 3 ʩʪʘʪʴʠ 104 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ). ɺ ɿʘʢʣʶʯʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʥʘ ʧʨʝʜʣʦʞʝʥʥʳʡ 

ɿʘʢʦʥʦʧʨʦʝʢʪ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ[2]: 

V ʚ ɿʘʢʦʥʦʧʨʦʝʢʪʝ ʥʝ ʫʯʪʝʥʦ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʟʘʱʠʪʳ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʩʫʙʲʝʢʪʦʚ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʦ 
ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʧʨʘʚʦ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 



73 

 

ʧʦʜʜʝʨʞʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʥʘʥʩʦʚʦʡ, ʧʨʘʚʦ ʥʘ ʣʠʯʥʳʡ 

ʧʨʠʝʤ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʪ.ʜ.; 

V ʧʦʣʦʞʝʥʠʝ ʩʪʘʪʴʠ ɿʘʢʦʥʦʧʨʦʝʢʪʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʪʥʝʩʝʥʠʷ ʣʦʙʙʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʚʠʜʘʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʷʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʯʘʩʪʴʶ 1 ʩʪʘʪʴʠ 2 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

V ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʧʨʘʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʝʩʦʚ 

ʦʙʞʘʣʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʚ ʩʫʜʝʙʥʦʤ 

ʧʦʨʷʜʢʝ ʥʝ ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʝʥʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʙʞʘʣʦʚʘʥʳ; 

V ʧʦʣʦʞʝʥʠʷ ʩʪʘʪʴʠ ɿʘʢʦʥʦʧʨʦʝʢʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʮʝʣʠ 
ʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʫʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʬʝʜʝʨʘʣʴʥʳʤʠ 
ʟʘʢʦʥʘʤʠ çʆ  ʧʦʨʷʜʢʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [5] ʠ çʆ  ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ 

ʢʦʨʨʫʧʮʠʠè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ 

ɿʘʢʦʥʦʧʨʦʝʢʪ ʥʝ ʩʦʜʝʨʞʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ 

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝ ʩʤʦʪʨʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʟʘʢʦʥʦʧʨʦʝʢʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʧʦʨʷʜʦʢ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʦʙʙʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʯʝʩʪʚʦ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ 

ʥʝ ʦʪʚʝʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʞʝ ʩʣʦʞʠʚʰʠʤʩʷ ʦʪʥʦʰʝʥʠʷʤ ʚ ʵʪʦʡ ʩʬʝʨʝ, 

ʥʦ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʦʧʳʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʦʙʙʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ [7; ʉ. 7 ï 15]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ 

ʜʘʣʴʥʝʡʰʘʷ ʧʨʘʚʦʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʟʚʘʥʥʘʷ ʣʝʛʘʣʠʟʦʚʘʪʴ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ ʚ ʦʨʛʘʥʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1.ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 11.04.2014 ˉ 226 (ʨʝʜ. ʦʪ 15.07.2015) çʆ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ 2014 - 2015 ʛʦʜʳè 

// çʉʦʙʨʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌè. 14.04.2014. ˉ 15. ʉʪ. 1729. 

2.ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 25.12.2008 ˉ 273-ʌɿ (ʨʝʜ. ʦʪ 05.10.2015) çʆ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠè // çʉʦʙʨʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌè. 

29.12.2008. ˉ 52 (ʯ. 1). ʉʪ. 6228. 



74 

 

3. ɹʠʟʥʝʩ ʠ ʚʣʘʩʪʴ: ʥʫʞʝʥ ʣʠ ʟʘʢʦʥ ʦ ʣʦʙʙʠʟʤʝ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

ʌʦʥʜ ʣʠʙʝʨʘʣʴʥʘʷ ʤʠʩʩʠʷ. ï URL: http://www.liberal.ru/articles/1242 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 28.10.2015). 

4. ʇʨʦʝʢʪ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 833158-6 çʆ ʧʦʨʷʜʢʝ ʧʨʦʜʚʠʞʝʥʠʷ 

ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷè (ʨʝʜ., ʚʥʝʩʝʥʥʘʷ ʚ ɻɼ ʌʉ ʈʌ, ʪʝʢʩʪ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

07.07.2015) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. ï URL: 

http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=PRJ;n=134045 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 28.04.2016). 

5. ɿʘʢʣʶʯʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʥʘ ʧʨʦʝʢʪ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

çʆ ʧʦʨʷʜʢʝ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʆʬʠʮʠʘʣʴʥʳʡ 

ʩʘʡʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ï URL: 

http://asozd2.duma.gov.ru/main.nsf/(ViewDoc)?OpenAgent&work/dz.nsf/By

ID&9B42CA223CFDEBED43257EEA0039EB2A (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

28.04.2016). 

6.ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 02.05.2006 ˉ 59-ʌɿ (ʨʝʜ. ʦʪ 24.11.2014) çʆ 

ʧʦʨʷʜʢʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè // 

çʉʦʙʨʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌè. 08.05.2006. ˉ 19.ʉʪ. 2060. 

7. ʈʝʰʝʥʠʝ ʉʦʚʝʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ çʆ ʧʨʦʝʢʪʝ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ ˉ 833158-6 çʆ ʧʦʨʷʜʢʝ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 
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ʉɽʂʎʀʗ 7. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

 

 

ɸʣʳʰʝʚʘ ɸ. ʆ. 
ʩʪʫʜʝʥʪʢʘ 

ʀʞʝʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘ, ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʷ 

e-mail: mkalysheva@gmail.com 

 

3D-ʧʝʯʘʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ 

ʧʨʠ ʧʦʤʦʱʠ 3D-ʧʨʠʥʪʝʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3D-ʧʨʠʥʪʝʨ, 3D-ʧʝʯʘʪʴ, ʙʳʩʪʨʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ʏʝʣʦʚʝʯʝʩʢʘʷ ʤʳʩʣʴ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʚʦʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʫʞʝ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʪʝʨʤʠʥ çAdditive Manufacturingè - ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʩʣʦʡʥʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʩʳʨʴʷ. ɺ ʈʦʩʩʠʠ ʵʪʦ ʥʘʟʳʚʘʶʪ 

çʘʜʜʠʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠè ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ. ɺʩʝ ʤʝʪʦʜʳ 
3D-ʧʝʯʘʪʠ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀ 

ʭʦʪʷ ʪʝʨʤʠʥ çAdditive Manufacturingè ʩʫʱʝʩʪʚʫʝʪ  ʫʞʝ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʠʣʝʪʠʡ, ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʯʘʣʦʩʴ 

ʪʦʣʴʢʦ ʩ 3D-ʧʝʯʘʪʠ, ʛʣʘʚʥʦʛʦ ʦʪʢʨʳʪʠʷ 21 ʚʝʢʘ. 

3D-ʧʨʠʥʪʝʨ ð ʵʪʦ ʧʝʨʠʬʝʨʠʡʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʠʩʧʦʣʴʟʫʶʱʝʝ ʤʝʪʦʜ ʧʦʩʣʦʡʥʦʛʦ ʩʦʟʜʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʧʦ 

ʮʠʬʨʦʚʦʡ 3D-ʤʦʜʝʣʠ. [1] 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 3D-

ʧʨʠʥʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ  ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ, ʠ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ.  ʅʦ ʫʯʝʥʳʝ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʛʦ 

ʩʧʝʢʘʥʠʷ ʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʝʪʦʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʠ ʧʦʪʦʤʫ 

ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʤʝʪʦʜ ʧʦʩʣʦʡʥʦʛʦ ʥʘʧʣʘʚʣʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʵʪʦ ʩʦʚʤʝʩʪʥʦ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʣʫʯʝʥʠʷ ʠʟʜʝʣʠʡ, 

ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʧʨʦʜʘʚʣʠʚʘʥʠʠ ʚʳʩʦʢʦʚʷʟʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 
ʦʩʥʦʚʝ ʨʘʩʧʣʘʚʘ, ʣʠʙʦ ʧʘʩʪʦʦʙʨʘʟʥʦʡ ʤʥʦʛʦʬʘʟʥʦʡ ʜʠʩʧʝʨʩʥʦʡ 

ʩʠʩʪʝʤʳ, ʣʠʙʦ ʤʝʪʘʣʣʘ, ʯʝʨʝʟ ʬʦʨʤʫʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ 

(ʵʢʩʪʨʫʟʠʦʥʥʫʶ ʛʦʣʦʚʢʫ, ʬʠʣʴʝʨʫ), ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟʜʝʣʠʷ ʩ 

ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʥʫʞʥʦʡ ʬʦʨʤʳ [1]. ɼʣʷ ʟʘʨʷʜʢʠ 

çʩʪʨʦʠʪʝʣʴʥʳʭè 3D-ʧʨʠʥʪʝʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʥʦʚʳʡ, 



76 

 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʮʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʩʪʝʢʣʦʚʦʣʦʢʥʘ. 

 

ʈʘʟʙʝʨʝʤ ʛʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʧʦʤʦʱʠ 

3D-ʧʨʠʥʪʝʨʦʚ: 

1. ʉʢʦʨʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ. ʆʜʥʠ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 3D-
ʧʝʯʘʪʠ ʵʪʦ ʩʢʦʨʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʛʦʪʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʧʨʦʩʪʦʪʘ ʝʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʅʘʧʝʯʘʪʘʥʥʦʝ ʟʜʘʥʠʝ ʤʦʞʥʦ 

ʚʚʦʜʠʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʞʝ ʯʝʨʝʟ 24 ʯʘʩʘ. ɻʦʪʦʚʳʝ ʙʝʪʦʥʥʳʝ 

ʤʦʜʝʣʠ ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʶ ʠ ʦʪʜʝʣʦʯʥʳʤ ʨʘʙʦʪʘʤ. 

ʆʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʘʣʫʙʢʝ, ʯʪʦ ʪʘʢʞʝ ʫʩʢʦʨʷʝʪ ʠ 

ʫʧʨʦʱʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ,  ʧʨʠʥʪʝʨ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʜʦ 90% ʨʘʙʦʪ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʟʜʘʥʠʷ. ɺ ʵʪʠ ʨʘʙʦʪʳ 

ʚʭʦʜʷʪ: ʚʦʟʚʝʜʝʥʠʝ ʥʝʩʫʱʠʭ ʠ ʩʘʤʦʥʝʩʫʱʠʭ ʩʪʝʥ, ʧʝʨʝʛʦʨʦʜʦʢ, 
ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʦʜʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ ʥʘ ʜʨʫʛʦʡ (ʨʠʩ. 1), 

ʧʦʧʫʪʥʦ ʜʦʙʘʚʣʷʷ ʧʨʦʚʦʜʢʫ ʠ ʜʘʞʝ ʩʘʥʪʝʭʥʠʢʫ; ʧʦʩʣʝʜʫʶʱʘʷ 

ʦʪʜʝʣʢʘ ʠ ʧʦʢʨʘʩʢʘ ʩʪʝʥ. ʅʝʩʦʤʥʝʥʥʦ, ʵʪʦʪ ʧʨʦʮʝʥʪ ʟʘʚʠʩʠʪ ʦʪ 

ʩʘʤʦʛʦ ʧʨʠʥʪʝʨʘ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

 

 
ʈʠʩ. 1 ʇʦʩʣʦʡʥʦʝ ʥʘʣʦʞʝʥʠʝ ʙʝʪʦʥʘ 

 

2. ʕʢʦʥʦʤʠʯʥʦʩʪʴ. ɺ ʰʘʥʭʘʡʩʢʦʡ ʢʦʤʧʘʥʠʠ Shanghai 

WinSun Decoration Design Engineering Co ʩʦʟʜʘʣʠ ʦʛʨʦʤʥʳʡ 

3D-ʧʨʠʥʪʝʨ ʠ ʫʞʝ ʧʨʦʚʝʨʠʣʠ ʝʛʦ ʚ ʜʝʣʝ: ʧʦʢʘ ʯʪʦ ʨʝʯʴ ʠʜʝʪ 

ʪʦʣʴʢʦ ʦ ʪʝʩʪʦʚʳʭ ʦʙʨʘʟʮʘʭ. ʂ ʧʨʠʤʝʨʫ, ʦʙ ʦʜʥʦʵʪʘʞʥʦʤ, 

ʥʝʜʦʨʦʛʦʤ, ʥʝʩʣʦʞʥʦʤ ʞʠʣʦʤ ʟʜʘʥʠʠ (ʨʠʩ. 2). ʇʦʩʪʨʦʡʢʘ (ʠʣʠ 

ʧʝʯʘʪʴ) ʪʘʢʦʛʦ ʟʜʘʥʠʷ ʦʙʦʰʣʘʩʴ ʥʘ 50% ʜʝʰʝʚʣʝ, ʯʝʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀ ʵʪʦ 
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ʧʦʥʷʪʥʦ, ʪʘʢ ʢʘʢ ʣʶʜʩʢʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʟʘʜʝʡʩʪʚʦʚʘʥʘ. ʅʝ ʙʳʣʦ ʥʫʞʜʳ ʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʪʝʭʥʠʢʠ. 

 

 
ʈʠʩ. 2 ʅʘʧʝʯʘʪʘʥʥʦʝ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ  

 

3. ɼʦʩʪʫʧʥʘʷ ʮʝʥʘ. ʅʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʫʞʝ ʟʘʥʷʣʠʩʴ 

ʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 3D-ʧʨʠʥʪʝʨʦʚ. ʉʣʦʚʝʥʩʢʘʷ ʢʦʤʧʘʥʠʷ 

BetAbram ʚʳʧʫʩʪʠʣʘ ʤʦʜʝʣʴʥʳʡ ʨʷʜ ʠʟ ʪʨʝʭ ʧʨʠʥʪʝʨʦʚ ï ʈ1, 

ʈ2 ʠ ʈ3. ʉʪʦʠʤʦʩʪʴ ʙʶʜʞʝʪʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʘʚʠʪ çʚʩʝʛʦè 12000 

ʝʚʨʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʣʘʛʤʘʥʳ ʣʠʥʝʡʢʠ ʙʫʜʫʪ ʧʨʦʜʘʚʘʪʴʩʷ ʧʦ 
ʮʝʥʝ ʦʪ 20000 ʝʚʨʦ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʧʝʯʘʪʘʪʴ 

ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʩʝʙʷ 

ʦʧʨʘʚʜʳʚʘʝʪ. ʅʦ ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ, ʦʢʫʧʘʝʪ ʩʝʙʷ ʩ ʣʠʭʚʦʡ. [2] 

4. ʉʚʦʙʦʜʘ ʬʦʨʤʳ. ʄʦʞʥʦ ʪʦʣʴʢʦ ʛʘʜʘʪʴ, ʢʘʢʠʝ ʟʜʘʥʠʷ ʠ 
ʩʦʦʨʫʞʝʥʠʷ ʤʦʞʥʦ ʙʫʜʝʪ ʚʦʟʚʦʜʠʪʴ ʚ ʙʫʜʫʱʝʤ, ʝʩʣʠ 

ʩʪʨʦʠʪʝʣʴʥʘʷ 3D-ʧʝʯʘʪʴ ʧʦʣʫʯʠʪ ʨʘʟʚʠʪʠʝ. 3D-ʧʨʠʥʪʝʨʳ ʫʞʝ 

ʩʝʡʯʘʩ ʜʘʶʪ, ʧʨʘʚʜʘ ʚ ʦʩʥʦʚʥʦʤ ʜʠʟʘʡʥʝʨʘʤ, ʚʦʟʤʦʞʥʦʩʪʴ 
ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʩʘʤʳʝ ʥʝʦʙʳʯʥʳʝ ʠʜʝʠ. 

5. ʈʘʟʚʠʚʘʶʱʘʷʩʷ ʚʝʪʚʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʅʝ ʚʩʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʩ 3D-ʧʨʠʥʪʝʨʘʤʠ, ʩʪʘʚʷʪ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘʜ ʧʝʯʘʪʴʶ ʜʦʤʦʚ ʮʝʣʠʢʦʤ. ʄʥʦʛʦʦʙʝʱʘʶʱʠʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʝʯʘʪʴ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʅʠʜʝʨʣʘʥʜʘʭ ʫʯʝʥʳʝ ʨʝʰʠʣʠ ʦʙʦʡʪʠ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʨʫʜʦʝʤʢʠʝ ʤʝʪʦʜʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʟʘʤʝʥʠʚ ʰʣʘʢʦʙʣʦʢʠ, ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ ʠ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ ʩ 
ʧʦʤʦʱʴʶ ʠʟʜʝʣʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ PolyBricks [2]. ɼʝʣʘʷ ʫʧʦʨ ʥʘ 

ʩʪʘʥʜʘʨʪʥʳʝ ʩʪʦʣʷʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ 
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ʩʪʨʦʠʪʝʣʷʤʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ (ʙʝʟ ʢʣʝʷʱʠʭ ʩʦʩʪʘʚʦʚ), ʫʯʝʥʳʝ ʨʘʟʨʘʙʦʪʘʣʠ 

ʢʠʨʧʠʯʥʳʝ ʙʣʦʢʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʠʣʘ ʪʷʞʝʩʪʠ 

ʩʦʝʜʠʥʷʣʘ ʤʝʞʜʫ ʩʦʙʦʡ ʚʩʝ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3 ʂʠʨʧʠʯʥʳʝ ʙʣʦʢʠ 

 
ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʥʝʜʦʩʪʘʪʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʧʦʤʦʱʠ 

3D-ʧʨʠʥʪʝʨʦʚ: 

1. ʆʪʩʫʪʩʪʚʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʨʠʯʠʥ ʠ 

ʧʨʦʙʣʝʤ, ʧʦ ʢʦʪʦʨʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D-

ʧʨʠʥʪʝʨʦʚ ʥʝ ʧʦʣʫʯʠʣʦ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ. ʕʪʠ ʧʨʦʙʣʝʤʳ 

ʥʦʩʷʪ ʚ ʦʩʥʦʚʥʦʤ ʪʝʭʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʦʩʥʦʚʥʘʷ ð 

ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʣʷ ʪʘʢʦʛʦ 
ʨʦʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ 

ʥʝ ʤʦʛʫʪ ʚʟʷʪʴ ʚ ʦʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʶ ʧʝʯʘʪʥʳʭ ʜʦʤʦʚ ʜʣʷ 

ʤʘʩʩʦʚʦʛʦ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

2. ʎʝʥʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʙʳʣʦ ʫʢʘʟʘʥʦ 

ʯʪʦ ʮʝʥʘ ʥʘ ʧʨʠʥʪʝʨʳ ʜʦʚʦʣʴʥʦ ʜʦʩʪʫʧʥʘʷ, ʦʜʥʘʢʦ ʵʪʦ ʥʝʣʴʟʷ 

ʫʪʚʝʨʞʜʘʪʴ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟ-ʟʘ ʢʫʨʩʘ ʝʚʨʦ 

ʠ ʜʦʣʣʘʨʘ ʚ ʈʦʩʩʠʠ ʜʦʚʦʣʴʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʧʨʠʦʙʨʝʪʘʪʴ 

ʠʤʧʦʨʪʥʳʝ ʪʦʚʘʨʳ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ 3D-ʧʨʠʥʪʝʨʝ 
ʚʥʫʰʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ (ʥʝʙʦʣʴʰʠʤ ʩʯʠʪʘʝʪʩʷ ʧʨʠʥʪʝʨ 4ʭ6ʭ3 

ʤʝʪʨʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʦʤʝʱʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥ ʧʨʠʥʪʝʨ ʠ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʘ 

ʪʘʢʞʝ ʧʣʦʱʘʜʢʫ ʜʣʷ ʥʘʚʝʜʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʢʦʪʦʨʳʤ 

ʙʫʜʝʪ ʟʘʧʨʘʚʣʝʥ ʧʨʠʥʪʝʨ, ʫʯʘʩʪʦʢ ʜʣʷ ʩʫʰʢʠ ʠʟʜʝʣʠʡ, 

ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʫʯʘʩʪʦʢ ʧʦʛʨʫʟʢʠ. 

3. ʇʦʜʚʠʞʥʦʩʪʴ ʩʤʝʩʠ. ɹʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʣʷ 

ʧʝʯʘʪʥʳʭ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʧʦʜʚʠʞʥʦʩʪʠ ʩʤʝʩʠ. 
ʇʦʜʚʠʞʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʦʪ 2 ʜʦ 4 ʯʘʩʦʚ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʯʘʪʠ  ʚʳʩʦʢʠʭ ʵʣʝʤʝʥʪʦʚ ʙʝʟ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʧʨʦʩʫʰʢʠ. ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʧʨʦʩʫʰʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 



79 

 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠʟʜʝʣʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

4. ɸʨʤʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʘʤʳʤ ʙʦʣʴʰʠʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʘʨʤʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʧʝʯʘʪʠ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ 3D-ʧʨʠʥʪʝʨʝ ʧʦʷʚʣʷʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʊʨʝʙʫʝʪʩʷ ʨʫʯʥʘʷ ʫʢʣʘʜʢʘ 
ʘʨʤʘʪʫʨʳ (ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ), ʣʠʙʦ 

ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʜʨʫʛʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʠʙʨʦʚʦʣʦʢʥʘ ʠʣʠ ʞʝ 

ʜʦʙʘʚʣʝʥʠʝʤ ʘʨʤʘʪʫʨʳ ʚ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʫʩʪʦʪʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʣʠʚʢʦʡ ʙʝʪʦʥʦʤ 

(ʦʩʦʙʝʥʥʦ ʢʘʩʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ). ʆʜʥʘʢʦ ʫ 

ʩʤʝʩʝʡ ʥʘ ʬʠʙʨʦʚʦʣʦʢʥʝ ʝʩʪʴ ʙʦʣʴʰʠʝ ʥʝʜʦʩʪʘʪʢʠ ï 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʘʷ ʧʨʦʯʥʦʩʪʴ (ʧʨʠ ʩʞʘʪʠʠ ʚ ʚʦʟʨʘʩʪʝ 28 ʩʫʪʦʢ 

1,6 ʄʇʘ, ʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʯʫʪʴ ʤʝʥʝʝ 1 

ʄʇʘ). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʜʝʣʠʷ ʥʘ ʪʘʢʦʤ ʩʦʩʪʘʚʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝ ʧʦʤʝʱʝʥʠʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʦʣʥʦʮʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠ ʧʦʤʦʱʠ 3D-ʧʨʠʥʪʝʨʦʚ ʠʤʝʝʪ 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʦʢʘ ʥʝ ʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ. ʅʦ ʫʯʝʥʳʝ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴ ʵʪʦ ʥʦʚʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʠ, ʢʪʦ ʟʥʘʝʪ, ʚʦʟʤʦʞʥʦ ʚ ʙʫʜʫʱʝʤ ʢʘʞʜʳʡ ʩʤʦʞʝʪ 

ʩʘʤ ʥʘʧʝʯʘʪʘʪʴ ʩʝʙʝ ʜʦʤ. 
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ʉɽʂʎʀʗ 8. ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ʋɼʂ 32.019.5 

 

ɺ. ʀ. ʊʘʙʘʢʦʚʘ  
ʩʪʫʜʝʥʪʢʘ ʚʪʦʨʦʛʦ ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  

çʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʸʞʴʶè ɺɻʋʕʉ 

 

ʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤaʪʨʠʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʩʦʮʠaʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʸʞʴʶ ʵʪʘʧʳ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʸʞʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʭʥʦʣʦʛʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨaʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ, 

ʮʝʣʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʸʞʴʶ, ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ 

ʤʦʣʦʜʸʞʴʶ. 

 

ʄʦʣʦʜʝʞʴ ï ʟʥʘʯʠʤʘʷ ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 
ʦʙʱʝʩʪʚʘ, ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʜʥʫ ʪʨʝʪʴ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ, ʠ ʠʤʝʥʥʦ 

ʦʥʘ ʟʘʡʤʝʪ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʝʤ ʛʣʘʚʝʥʩʪʚʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚʦ 

ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʵʢʦʥʦʤʠʢʘ, ʧʦʣʠʪʠʢʘ, ʘ ʪʘʢʞʝ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʜʫʭʦʚʥʦʡ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ, ʨʦʣʴ ʤʦʣʦʜʝʞʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʩʪʝʧʝʥʴ ʝʝ ʫʯʘʩʪʠʷ ʚ ʩʦʟʠʜʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʜʝʡʩʪʚʠʡ ʩʘʤʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ.  
ʄʦʣʦʜʝʞʴʶ ʧʨʠʟʥʘʝʪʩʷ ʛʨʫʧʧʘ ʣʠʮ ʚ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪ 

14 ʜʦ 30 ʣʝʪ. ʆʥʘ ʚʩʝʛʜʘ ʷʚʣʷʣʘʩʴ ʘʢʪʠʚʥʦʡ ʛʨʫʧʧʦʡ ʥʘʩʝʣʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʦʡ ʚʣʠʷʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ. ʂʘʢ ʯʘʩʪʴ ʩʦʮʠʫʤʘ ʤʦʣʦʜʝʞʴ 

ʧʦʜʚʝʨʞʝʥʘ ʙʦʣʴʰʠʥʩʪʚʫ ʩʦʮʠʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʠʩʧʳʪʳʚʘʝʪ 

ʪʝ ʞʝ ʪʨʫʜʥʦʩʪʠ, ʯʪʦ ʠ ʚʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ ʚ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ, 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ, ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ, ʦʙʨʘʟʦʚʘʥʠʠ, ʦʙʝʩʧʝʯʝʥʠʠ 
ʞʠʣʴʝʤ, ʩʦʮʠʘʣʴʥʳʤʠ ʛʘʨʘʥʪʠʷʤʠ, ʤʝʜʠʮʠʥʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ 

ʩʪʨʘʭʦʚʘʥʠʠ [1]. 

ʇʦʥʷʪʠʝ çʩʦʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ ʩ ʤʦʣʦʜʝʞʴʶè ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʣʦʜʝʞʠ ʛʦʚʦʨʷʪ ʥʘʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
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ʧʨʝʦʜʦʣʝʥʠʠ ʦʙʱʠʭ, ʪʠʧʠʯʥʳʭ ʪʦʣʴʢʦ ʜʣʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʞʠʟʥʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ.  

ʂʘʢ ʠ ʚʩʷʢʘʷ ʜʨʫʛʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʘʷ ʠʤʝʝʪ ʩʚʦʠ 

ʮʝʣʠ, ʟʘʜʘʯʠ, ʩʨʝʜʩʪʚʘ. ʎʝʣʴʶ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʳʤ 

ʧʦʢʦʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʞʠʟʥʝʥʥʳʭ ʩʠʣ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʫʙʲʝʢʪʥʦʩʪʠ 
ʠʥʜʠʚʠʜʫʫʤʘ ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ [3]:  

- ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʣʦʜʝʞʠ ʢʘʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʡ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ; 

- ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʘʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʠ ʤʦʣʦʜʝʞʠ;  
- ʦʢʘʟʘʥʠʝ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ ʠ 

ʤʦʣʦʜʝʞʠ, ʦʢʘʟʘʚʰʠʤʩʷ ʚ ʪʷʞʝʣʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ; 

- ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʶ ʞʠʟʥʴ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʟʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ; 

- ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʬʠʟʠʯʝʩʢʦʝ ʫʚʝʯʴʝ, ʜʫʰʝʚʥʳʡ ʩʨʳʚ ʠʣʠ ʞʠʟʥʝʥʥʳʭ ʢʨʠʟʠʩ, ʤʦʞʝʪ 
ʩʦʭʨʘʥʷʪʴ ʯʫʚʩʪʚʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʫʚʘʞʝʥʠʝ ʢ ʩʝʙʝ ʩʦ 

ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʠʭ; ʜʦʩʪʠʞʝʥʠʝ ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʢʦʛʜʘ ʫ 

ʢʣʠʝʥʪʘ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʤʦʱʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ 

(ʢʦʥʝʯʥʘʷ ʮʝʣʴ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ 

ʦʪʨʘʞʘʶʪ ʩʫʱʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʮʝʣʦʤ, ʜʦʩʪʠʛʥʫʚ 

ʢʦʪʦʨʳʭ, ʤʳ ʧʦʣʫʯʠʤ ʵʬʬʝʢʪʠʚʥʫʶ ʮʝʣʦʩʪʥʫʶ ʩʠʩʪʝʤʫ ʨʘʙʦʪʳ ʩ 

ʤʦʣʦʜʳʤ ʧʦʢʦʣʝʥʠʝʤ.  
 ʊʝʭʥʦʣʦʛʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠʤʝʶʪ ʩʚʦʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʧʨʠʟʥʘʢʠ: 

- ʨʘʟʛʨʘʥʠʯʝʥʠʝ, ʨʘʟʜʝʣʝʥʠʝ, ʨʘʩʯʣʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʵʪʘʧʳ, ʬʘʟʳ, ʦʧʝʨʘʮʠʠ; 

-  ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʩʪʴ ʠ ʧʦʵʪʘʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʝʢʪ, ʧʨʦʛʨʘʤʤʫ ʠ ʜʨ. ʧʦ 

ʜʦʩʪʠʞʝʥʠʶ ʠʩʢʦʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ; 

-  ʢʘʞʜʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʜʥʦʟʥʘʯʥʦʩʪʴ 
ʚʳʧʦʣʥʝʥʠʷ ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʝʝ ʧʨʦʮʝʜʫʨ ʠ ʦʧʝʨʘʮʠʡ. 

-  ʜʠʥʘʤʠʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʩʤʝʥʝ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʘ ʩ ʢʣʠʝʥʪʦʤ ʚ 

ʵʚʨʠʩʪʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ; 
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- ʥʝʧʨʝʨʳʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʜʠʢʪʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ 

ʩʚʷʟʴ ʩ ʢʣʠʝʥʪʦʤ ʠ ʦʢʘʟʳʚʘʪʴ ʥʘ ʝʛʦ ʚʣʠʷʥʠʝ; 

-   ʮʠʢʣʠʯʥʦʩʪʴ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʩʪʝʨʝʦʪʠʧʥʦʤ, ʫʩʪʦʡʯʠʚʦʤ 

ʧʦʚʪʦʨʝʥʠʠ ʵʪʘʧʦʚ, ʩʪʘʜʠʡ ʠ ʧʨʦʮʝʜʫʨ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ ʠ 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʪʦʨʩʢʦʡ ʨʘʙʦʪʳ; 
- ʜʠʩʢʨʝʪʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʠʝʥʪʘ ʩ 

ʤʦʤʝʥʪʘ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʜʦ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʣʫʯʝʥʠʶ ʧʣʘʥʠʨʫʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʮʠʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʥʝʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʪʴ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʝʝ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ: ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ, ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʘʤʦʡ 

ʤʦʣʦʜʝʞʠ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʥʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ. 
ʊʝʨʤʠʥ "ʩʦʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ ʩ ʤʦʣʦʜʝʞʴʶ" ʝʱʝ ʥʝ ʦʬʦʨʤʠʣʩʷ 

ʚ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʈʦʩʩʠʠ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʣʦʜʝʞʠ ʧʦʙʫʞʜʘʶʪ 

ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʡ 

ʨʘʙʦʪʳ, ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ.  

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʠ ʪʨʝʚʦʞʘʱʠʝ ʦʙʱʝʩʪʚʦ ʧʨʦʙʣʝʤʳ: 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʨʢʦʤʘʥʠʠ, ʉʇʀɼʘ, ʧʨʦʩʪʠʪʫʮʠʶ, 

ʧʦʚʳʰʝʥʠʝ ʢʨʠʤʠʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʦʜʝʞʠ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ.  

ʇʨʦʙʣʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ 

ʤʦʣʦʜʝʞʴʶ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ,  ʤʦʣʦʜʳʝ ʛʨʘʞʜʘʥʝ  ʥʝ ʭʦʪʷʪ 

ʜʦʙʨʦʚʦʣʴʥʦ ʩʪʘʥʦʚʠʪʴʩʷ ʢʣʠʝʥʪʘʤʠ ʩʦʮʠʘʣʴʥʳʭ ʩʣʫʞʙ. ʉʧʦʩʦʙʳ 

ʦʙʨʘʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʫʶ ʩʣʫʞʙʫ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʠʭ ʧʨʦʙʣʝʤ ʚ 

ʩʨʝʜʝ ʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʠ ʝʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ. ɺʩʝ ʵʪʦ ʚʤʝʩʪʝ 

ʚʟʷʪʦʝ ʟʘʩʪʘʚʣʷʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ. 
ʀʟʫʯʝʥʠʝ ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʦʣʦʜʝʞʠ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʫʩʣʫʛʘʭ ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʠʩʪʝʤʳ ʠʭ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʚʠʜʠʤ, ʯʪʦ, ʤʦʣʦʜʝʞʴ ʥʫʞʜʘʝʪʩʷ, ʚ ʙʠʨʞʝ ʪʨʫʜʘ, 
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ʧʫʥʢʪʘʭ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ ʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, 

ʨʘʙʦʪʝ ʪʝʣʝʬʦʥʘ ʜʦʚʝʨʠʷ ʠ ʜʘʣʝʝ - ʚ ʩʝʢʩʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʥʩʫʣʴʪʘʮʠʠ, ʮʝʥʪʨʝ ʧʦʤʦʱʠ ʤʦʣʦʜʦʡ ʩʝʤʴʝ, ʦʙʱʝʞʠʪʠʠ - 

ʧʨʠʶʪʝ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʢʦʥʬʣʠʢʪʥʦʡ ʩʠʪʫʘʮʠʠ 

ʜʦʤʘ. ʇʨʠ ʵʪʦʤ ʤʦʣʦʜʳʝ ʨʘʙʦʯʠʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʫʥʢʪʘʤ 

ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ ʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʤʦʣʦʜʝʞʥʦʡ 
ʙʠʨʞʝ ʪʨʫʜʘ, ʮʝʥʪʨʫ ʧʦʤʦʱʠ ʤʦʣʦʜʦʡ ʩʝʤʴʝ; ʫʯʘʱʠʝʩʷ - ʪʝʣʝʬʦʥʫ 

ʜʦʚʝʨʠʷ, ʩʝʢʩʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʙʠʨʞʝ ʪʨʫʜʘ. ʉʦʮʠʘʣʴʥʘʷ 

ʨʘʙʦʪʘ ʩ ʤʦʣʦʜʝʞʴʶ ʜʦʣʞʥʘ ʥʦʩʠʪʴ ʦʙʱʝʩʪʚʝʥʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʜʝʡʩʪʚʠʡ ʠ ʨʘʟʚʠʪʠʝ 

ʧʘʨʪʥʝʨʩʪʚʘ ʝʝ ʦʩʥʦʚʥʳʭ ʩʫʙʲʝʢʪʦʚ: ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ, ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʘʤʦʡ 

ʤʦʣʦʜʝʞʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʚʘʞʥʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ 

ʦʧʳʪ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ. ʃʶʙʘʷ 

ʩʦʮʠʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʠ ʩʦʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚ ʪʦʤ ʯʠʩʣʝ) 

ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʘʢ ʮʝʣʴ, ʩʨʝʜʩʪʚʘ, ʫʩʣʦʚʠʷ. 
ʎʝʣʴʶ ʩʦʮʠaʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʞʠʟʥʝʥʥʳʭ ʩʠʣ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʩʫʙʲʝʢʪʥʦʩʪʠ ʠʥʜʠʚʠʜʘ ʠʣʠ ʩʦʮʠaʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʬʦʨʤ ʩʦʮʠʘʣʴʥʦʡ ʨaʙʦʪʳ 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʩʥʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʦʩʥʦʚʘʥʠʡ 

ʚʳʩʪʫʧʘʶʪ ʩʬʝʨʳ ʩʦʮʠʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩ ʤʦʣʦʜʝʞʴʶ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʩʬʝʨʝ ʜʦʩʫʛʘ ʠ ʪ.ʜ.; ʜʨʫʛʠʤ ï ʩʦʮʠʘʣʴʥʦ-
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ï 

ʤʦʣʦʜʝʞʴ ʚ ʮʝʣʦʤ, ʛʨʫʧʧʳ ʩʦʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ, ʣʠʮʘ, ʩʢʣʦʥʥʳʝ ʢ 

ʩʫʠʮʠʜʫ, ʠ ʪ.ʜ.; ʪʨʝʪʴʠʤ ï ʭʘʨʘʢʪʝʨ ʠ ʜʨʫʛʠʝ ʦʩʥʦʚʘʥʠʷ. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʮʝʣʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ 

(ʦʪ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʦ ʢʦʨʨʝʢʮʠʠ). ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ï ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ, ʚʢʣʶʯʘʷ 

ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ (ʦʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʜʦ ʤʝʩʪʥʦʛʦ), ʧʦʣʠʪʠʯʝʩʢʠʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʪʥʦʥʘʮʠʦʥʘʣʴʥʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ ʙʫʜʫʪ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴʩʷ. ʉʨʝʜʩʪʚʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʦʮʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ. 

ʉʦʮʠʘʣʴʥʘʷ ʩʣʫʞʙʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʲʝʤʣʝʤʳʤ ʟʚʝʥʦʤ ʮʝʣʦʩʪʥʦʡ 

(ʬʝʜʝʨʘʣʴʥʦʡ, ʨʝʛʠʦʥʘʣʴʥʦʡ, ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠ ʧʨ.) ʤʦʜʝʣʠ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ, ʯʝʨʝʟ ʥʝʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʦʣʦʜʝʞʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. 
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ʉɽʂʎʀʗ 9. ʕʢʦʣʦʛʠʷ 

 

 

ʇʦʣʷʢʦʚʘ ʆʣʴʛʘ ʀʛʦʨʝʚʥʘ 
ʤʘʛʠʩʪʨʘʥʪ, ʢʘʬʝʜʨʘ ʙʦʪʘʥʠʢʠ, ʅʀ ʊɻʋ 

ʇʦʧʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʤʘʛʠʩʪʨʘʥʪ, ʢʘʬʝʜʨʘ ʙʦʪʘʥʠʢʠ, ʅʀ ʊɻʋ 

 

ʉʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ  

ʧʨʦʩʧʝʢʪʘ ʂʠʨʦʚʘ ʚ ʛʦʨʦʜʝ ʊʦʤʩʢʝ 

 
ɹʫʣʴʚʘʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʟʝʣʝʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʚʠʜʝ 

ʧʦʣʦʩ ʩ ʨʘʟʚʠʪʦʡ ʩʝʪʴʶ ʘʣʣʝʡ ʠ ʜʦʨʦʛ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʙʫʣʴʚʘʨʘ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʰʠʨʠʥʫ, ʢʦʪʦʨʘʷ 

ʙʳʚʘʝʪ ʦʪ 10 ʤ ʠ ʙʦʣʝʝ. ɹʫʣʴʚʘʨʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʚʘʪʴ ʥʘ ʦʩʥʦʚʥʳʭ 
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ʛʦʨʦʜʩʢʠʭ ʤʘʛʠʩʪʨʘʣʷʭ, ʫʣʠʮʘʭ ʩ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʥʘʙʝʨʝʞʥʳʭ, 

ʚʝʜʫʱʠʭ ʢ ʢʨʫʧʥʳʤ ʦʙʱʝʩʪʚʝʥʥʳʤ ʮʝʥʪʨʘʤ, ʧʘʨʢʘʤ, ʩʪʘʜʠʦʥʘʤ, 

ʚʳʩʪʘʚʦʯʥʳʤ ʠ ʪʦʨʛʦʚʳʤ ʢʦʤʧʣʝʢʩʘʤ. 

ɹʫʣʴʚʘʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʠʪʝʣʷʤʠ ʙʣʠʞʘʡʰʠʭ ʜʦʤʦʚ ʜʣʷ 

ʧʨʦʛʫʣʦʢ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʠ ʵʪʦʤ 

ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʨʦʣʴ. ɺ ʢʦʤʧʦʟʠʮʠʷʭ ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ 

ʤʦʥʫʤʝʥʪʳ, ʬʦʥʪʘʥʳ, ʮʚʝʪʥʠʢʠ, ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʥʦ 

ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʙʫʣʴʚʘʨʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʘʟʤʝʱʘʶʪ [1]. 

ʇʨʦʩʧʝʢʪ ʂʠʨʦʚʘ ï ʙʫʣʴʚʘʨʥʘʷ ʫʣʠʮʘ ʊʦʤʩʢʘ. ɼʣʠʥʘ 

ʧʨʦʩʧʝʢʪʘ 2,5 ʢʤ, ʦʥ ʪʷʥʝʪʩʷ ʦʪ ʧʨʦʩʧʝʢʪʘ ʃʝʥʠʥʘ ʥʘ ʚʦʩʪʦʢ 

ʜʦ ʧʣʦʱʘʜʠ ʂʠʨʦʚʘ, ʟʘʪʝʤ ʧʦʚʦʨʘʯʠʚʘʝʪ ʥʘ 45Á ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʢ 

ʚʦʢʟʘʣʫ ʊʦʤʩʢ 1 (ʈʠʩʫʥʦʢ 1). ʀʟʥʘʯʘʣʴʥʦ ʫʣʠʮʘ ʙʳʣʘ ʦʯʝʥʴ 

ʰʠʨʦʢʦʡ, ʧʨʠ ʟʘʢʣʘʜʢʝ ʚ 1903 ʛʦʜʫ ʙʫʣʴʚʘʨʘ ʚʳʩʘʞʝʥʥʳʝ ʥʘ ʥʝʤ ʚ 
ʜʚʘ ʨʷʜʘ ʝʣʠ ʦʛʨʘʥʠʯʠʚʘʣʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʨʷʜʳ ʪʦʧʦʣʝʡ. ʉʨʝʜʩʪʚʘ 

ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʙʫʣʴʚʘʨʘ ʚʳʜʝʣʠʣʠ ʪʦʤʩʢʠʝ ʢʫʧʮʳ ʤʠʣʣʠʦʥʝʨʳ 

ʙʨʘʪʴʷ ɽʚʛʨʘʬ ʠ ɺʩʝʚʦʣʦʜ ʂʦʨʦʣʸʚʳ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʩʧʝʢʪʘ ʂʠʨʦʚʘ ʚ ʛʦʨʦʜʝ ʊʦʤʩʢʘ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣ 6 ʦʢʪʷʙʨʷ 1927 ʛʦʜʘ ʚ 
ʯʝʩʪʴ ʉ. ʄ. ʂʠʨʦʚʘ, ʞʠʚʰʝʛʦ ʚ ʊʦʤʩʢʝ ʩ 1904 ʧʦ 1907 ʛʦʜʳ [2]. 

ʅʘ ʧʨʦʩʧʝʢʪʝ ʂʠʨʦʚʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʘʢʠʝ ʨʘʩʪʝʥʠʷ ʢʘʢ 

Populus balsamifera L., Tilia cordata Mill ., Betula pendula Roth, 

Ulmus laevis L., Acer negundo L., Fraxinus pennsylvanica Marsh., 

Malus baccata (L.) Borkh., Padus avium Miller., Syringa josikaea Jacq. 

f. ex Reichb., Sorbus sibirica Hedl., Crataegus sanguinea Pall., Picea 

obovata Ledeb. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʧʦʣʝʤ 

ʙʘʣʴʟʘʤʠʯʝʩʢʠʤ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʤʥʦʛʠʭ ʪʦʧʦʣʝʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʦʥʠ ʫʞʝ ʩʪʘʨʳʝ ʠ ʠʤʝʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʫʭʠʝ ʚʝʪʢʠ ʚ ʢʨʦʥʝ. ʅʝʢʦʪʦʨʳʝ ʪʦʧʦʣʷ ʧʦʨʘʞʝʥʳ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʨʘʢʦʤ (ʈʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï Populus balsamifera, ʧʦʨʘʞʝʥʥʳʡ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʨʘʢʦʤ 

 

ʊʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʧʦʣʷ, ʧʦʚʨʝʞʜʸʥʥʳʝ ʤʦʨʦʟʦʙʦʡʥʳʤʠ 

ʪʨʝʱʠʥʘʤʠ. ɼʨʫʛʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ ï ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ, 

ʢʦʪʦʨʫʶ ʚʳʩʘʞʠʚʘʶʪ ʥʘ ʤʝʩʪʦ ʩʥʝʩʸʥʥʳʭ ʪʦʧʦʣʝʡ. ʋ ʥʝʢʦʪʦʨʳʭ 
ʤʦʣʦʜʳʭ ʣʠʧ ʟʠʤʦʡ ʚʦ ʚʨʝʤʷ ʤʦʨʦʟʘ ʙʳʣʘ ʧʦʚʨʝʞʜʝʥʘ 

ʚʝʨʭʫʰʝʯʥʘʷ ʧʦʯʢʘ, ʫ ʜʨʫʛʠʭ ʧʝʨʝʣʦʤʣʝʥ ʩʪʚʦʣʠʢ ʧʦʣʥʦʩʪʴʶ 

(ʈʠʩʫʥʦʢ 3).  

 

 
ʈʠʩʫʥʦʢ 3 ï Tilia cordata ʩ ʧʦʚʨʝʞʜʝʥʥʳʤ ʩʪʚʦʣʦʤ 
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ɽʣʴ ʩʠʙʠʨʩʢʘʷ, ʚʝʯʥʦʟʝʣʝʥʘʷ ʢʨʘʩʘʚʠʮʘ ʧʨʦʩʧʝʢʪʘ ʂʠʨʦʚʘ. 

ʇʦʩʘʞʝʥʥʳʝ ʝʣʠ, ʚʜʦʣʴ ʘʣʣʝʠ çʊʨʫʜʦʚʦʡ ʩʣʘʚʳ ʩʪʨʦʠʪʝʣʝʡè, 

ʚʳʩʦʢʠʝ ʠ ʧʫʰʠʩʪʳʝ. ʅʦ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʧʨʦʩʧʝʢʪʘ ʧʦʜ ʧʦʣʦʛʦʤ 

ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ ʝʣʴ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʥʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʠʜ 

(ʈʠʩʫʥʦʢ 4).  

 

 
ʈʠʩʫʥʦʢ 4 ï ʇʦʛʠʙʰʠʝ  ʠ ʫʛʥʝʪʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ Picea obovata 

 

ʅʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʦʚʨʝʞʜʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʸʥʥʦʡ ʦʮʝʥʢʠ 
ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʫʙʢʘʤ ʫʭʦʜʘ, ʩʘʥʠʪʘʨʥʳʤ ʨʫʙʢʘʤ, ʬʦʨʤʦʚʦʯʥʦʡ ʠ 

ʦʤʦʣʘʞʠʚʘʶʱʝʡ ʦʙʨʝʟʢʠ.  

ɻʘʟʦʥʥʦʝ ʧʦʢʨʳʪʠʝ ʧʨʦʩʧʝʢʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʜʝʛʨʘʜʠʨʦʚʘʣʦ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʛʘʟʦʥ ʚʳʪʦʧʪʘʥ, ʘ ʛʨʫʥʪ ʩʠʣʴʥʦ ʫʧʣʦʪʥʠʣʩʷ. 

ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʜʝʛʨʘʜʠʨʦʚʘʥʠʷ ʛʘʟʦʥʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʤʭʘ. ʕʪʦ 
ʩʠʣʴʥʦ ʟʘʤʝʪʥʦ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʩʣʘʙʦ ʧʨʦʙʠʚʘʝʪʩʷ ʢ 

ʧʦʯʚʝ ʠʟ-ʟʘ ʧʣʦʪʥʦʛʦ ʩʤʳʢʘʥʠʷ ʢʨʦʥ ʜʝʨʝʚʴʝʚ.    

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ 
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