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ʆʊ ʈɽɼɸʂʎʀʀ 
 

͍͔̂͊͗͊ͣ·͔ ;͙͔͙ͭ͊ͭ͡Η 
20-нн ͤͦΎ͋ͪΎ нлмт ͎ͦ͒͊ 

ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʄ. ɽ. ɽʚʩʝʚʴʝʚʘè 

ʧʨʦʚʦʜʠʪʩʷ 

 

X  ˸ ˩ˬ˨̂˹ˢ˾˻˨˹ˢ̒ ˹ˢ̂̉˹˻-́˩̆˹ˮ̉˩˿˴ˢ̒ ˴˻˹̅˩˾˩˹̇ˮ̒ 
ζ̅̂˹˨ˢ˸˩˹́ˢ˶̎˹̍˩ ˮ ˽˾ˮ˴˶ˢ˨˹̍˩ ˽˾˻ˣ˶˩˸̍ ̅ˮ˭ˮ˴ˮη 

͍ͨͦͫΎ΅͔ͤͤ͊Ύ мрл-͔͙ͭ͡Ό ͫͦ ͒ͤΎ  ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˾͎ͯͫͫͦͦ͟ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͦ͋΅͔͍ͫͭ͊ 
 

ʆʨʛʘʥʠʟʘʪʦʨʳ ʢʦʥʬʝʨʝʥʮʠʠ: 
˸ˮ˹ˮ˿́˩˾˿́ˤ˻ ˻ˣ˾ˢ˭˻ˤˢ˹ˮ̒ ˮ ˹ˢ̂˴ˮ ˾̅ 

˸˩ˬ˨̂˹ˢ˾˻˨˹̍˯ ˿˻̑˭ ˹ˢ̂̉˹̍̆ ˮ ˮ˹ˬ˩˹˩˾˹̍̆ ˻ˣ̋˩˿́ˤ˩˹˹̍̆ ˻ˣ̌˩˨ˮ˹˩˹ˮ˯ 
˽˾ˢˤˮ́˩˶̎˿́ˤ˻ ˾˩˿˽̂ˣ˶ˮ˴ˮ ˸˻˾˨˻ˤˮ̒  
ˢ˴ˢ˨˩˸ˮ̒ ̏˶˩˴́˾˻́˩̆˹ˮ̉˩˿˴ˮ̆ ˹ˢ̂˴ ˾̅ 

̅˥ˣ˻̂ ˤ˽˻ ζ˸˻˾˨˻ˤ˿˴ˮ˯ ˥˻˿̂˨ˢ˾˿́ˤ˩˹˹̍˯ ˽˩˨ˢ˥˻˥ˮ̉˩˿˴ˮ˯ ˮ˹˿́ˮ́̂́ ˮ˸Φ ˸Φ ˩Φ ˩ˤ˿˩ˤ̎ˤˢη  
˸˻˾˨˻ˤ˿˴˻˩ ˾˩˥ˮ˻˹ˢ˶̎˹˻˩ ˻́˨˩˶˩˹ˮ˩  

˾˻˿˿ˮ˯˿˴˻˥˻ ˿˻̑˭ˢ ˹ˮ˻  
˿ˢ˾ˢ˹˿˴ˮ˯ ˨˻˸ ˹ˢ̂˴ˮ ˮ ́˩̆˹ˮ˴ˮ 
ˢ̂ ζ́˩̆˹˻˽ˢ˾˴-˸˻˾˨˻ˤˮ̒η 

̅ˮ˭ˮ˴˻-́˩̆˹ˮ̉˩˿˴ˮ˯ ˮ˹˿́ˮ́̂́ ˮ˸˩˹ˮ ˢΦ̅Φˮ˻̅̅˩ 
˹ˮ ζˮ˹˿́ˮ́̂́ ́˩̆˹ˮ̉˩˿˴˻˯ ̅ˮ˭ˮ˴ˮ ˮ  

ˢˤ́˻˸ˢ́ˮ˭ˢ̇ˮˮηΣ ˿ˢ˾ˢ˹˿˴ˮ˯ ̅ˮ˶ˮˢ˶ ˻ˢ˻ ζ˹ˮˮ́̅ˢη 
˿ˢ˹˴́-˽˩́˩˾ˣ̂˾˥˿˴ˮ˯ ˥˻˿̂˨ˢ˾˿́ˤ˩˹˹̍˯ 
̏˶˩˴́˾˻́˩̆˹ˮ̉˩˿˴ˮ˯ ̂˹ˮˤ˩˾˿ˮ́˩́  
ζ˶̏́ˮη ˮ˸Φ ˤΦ ˮΦ ̂˶̎̒˹˻ˤˢ  
˻ˢ˻ ζ̏˶˩˴́˾˻ˤ̍˽˾̒˸ˮ́˩˶̎η 

˭ˢ˻ ζ˻˽́˻ˤ˻˶˻˴˻˹˹̍˩ ˿ˮ˿́˩˸̍η 
̅˥ˣ˻̂ ˤ˻ ζ˸˻˿˴˻ˤ˿˴ˮ˯ ˥˻˿̂˨ˢ˾˿́ˤ˩˹˹̍˯ 
̂˹ˮˤ˩˾˿ˮ́˩́ ˮ˸Φ ˸Φ ˤΦ ˶˻˸˻˹˻˿˻ˤˢη 

˾̒˭ˢ˹˿˴ˮ˯ ˾ˢ˨ˮ˻́˩̆˹ˮ̉˩˿˴ˮ˯ ̂˹ˮˤ˩˾˿ˮ́˩́ 
̅˥ˣ˻̂ ˤ˻ ζ˸˻˾˨˻ˤ˿˴ˮ˯ ˥˻˿̂˨ˢ˾˿́ˤ˩˹˹̍˯  

̂˹ˮˤ˩˾˿ˮ́˩́ ˮ˸Φ ˹Φ ˽Φ ˻˥ˢ˾˩ˤˢη 
˥̂ˣ ˾˸ ˹ˮˮ˿ ˮ˸Φ ˢΦ ˹Φ ˶˻˨̍˥ˮ˹ˢ 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʙʦʪʘ ʩʝʢʮʠʡ: 

ʉʝʢʮʠʷ 1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ 

ʉʝʢʮʠʷ 2. ʇʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʧʨʠʙʦʨʳ. ʄʠʢʨʦ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʘ 

ʉʝʢʮʠʷ 3. ʉʚʝʪʦʪʝʭʥʠʢʘ. ʀʩʪʦʯʥʠʢʠ ʠʟʣʫʯʝʥʠʡ 

ʉʝʢʮʠʷ 4. ʕʣʝʢʪʨʦʥʥʳʝ ʠ ʛʘʟʦʨʘʟʨʷʜʥʳʝ ʧʨʠʙʦʨʳ. ɼʝʪʝʢʪʦʨʳ ʠʟʣʫʯʝʥʠʡ 

ʉʝʢʮʠʷ 5. ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʪʝʭʥʠʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʠʭ  

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 
ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝ-

ʤʳ ʬʠʟʠʢʠè ʧʨʦʜʦʣʞʘʝʪ ʪʨʘʜʠʮʠʠ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʛ. ʉʘʨʘʥʩʢʝ (1992, 1993, 1995, 1997, 

1999, 2001, 2003, 2007, 2009, 2012, 2013, 2015 ʛʛ.). 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʶʪʩʷ: 

ï ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ  ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʬʠʟʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ. ʄʠʢʨʦ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ, ʠʩʪʦʯʥʠʢʦʚ 

ʠʟʣʫʯʝʥʠʡ, ʩʚʝʪʦʪʝʭʥʠʢʠ, ʬʠʟʠʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʛʘʟʦʨʘʟʨʷʜʥʳʭ ʧʨʠʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʠ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʚʫʟʝ; 

- ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʩʚʷʟʝʡ ʠ ʦʙʣʘʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʫʨʦʚʥʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʨʝʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ. 

ʈʘʙʦʯʠʡ ʷʟʳʢ ʢʦʥʬʝʨʝʥʮʠʠ: ʨʫʩʩʢʠʡ. 

ʉ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʩʘʡʪʝ ʄɻʇʀ www.mordgpi.ru ʠ 

ʥʘ ʩʘʡʪʝ ʞʫʨʥʘʣʘ www.eduexp.mordgpi.ru   
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THE INTEGRATION OF A RCHAEOLOGICAL RESEAR CHES 

 

Abstract. This article summarizes the results of 20 years of combined research 

staff of the Mordovian state pedagogical Institute with Penza archaeologists. During this 

time, a joint expedition on the territory of Mordovia and the Penza region, the results of 
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which are reflected in the monographs and articles by archaeologists of Penza and Sa-

ransk. 

Keywords: archaeology, historiography, archaeological researches, Neolithic, 

early iron age, middle ages, ancient Mordva. 

 

ʉʧʝʮʠʬʠʢʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ ʪʘʢʦʚʘ, ʯʪʦ ʫʩʧʝʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʩʦʚʤʝʩʪʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʘʨʭʝʦʣʦʛʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʯʝʥʴ ʰʠʨʦʢʦ. ʅʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʘʨʭʝʦʣʦʛʦʚ 

ʄʦʨʜʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʄ. ɽ. ɽʚʩʝ-

ʚʴʝʚʘ ʠ ʛ. ʇʝʥʟʳ. 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʄʦʨʜʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ 1996 ʛʦʜʫ. ʋʞʝ ʚ ʝʸ ʧʝʨʚʦʤ ʧʦʣʝʚʦʤ ʩʝ-

ʟʦʥʝ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢ ʇʝʥʟʝʥʩʢʦʛʦ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʤʫʟʝʷ ɺ. ɺ. ʉʪʘ-

ʚʠʮʢʠʡ, ʢʦʪʦʨʳʡ ʨʫʢʦʚʦʜʠʣ ʦʜʥʠʤ ʠʟ ʦʪʨʷʜʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʦ-

ʚʦʜʠʚʰʠʤ ʨʘʩʢʦʧʢʠ ʥʘ ʧʦʩʝʣʝʥʠʝ ʐʠʨʦʤʘʩʦʚʦ 2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʙʳʣʘ ʚʩʢʨʳʪʘ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʞʠʣʠʱʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚʦʣʦʩʦʚʩʢʦʡ 

ʢʫʣʴʪʫʨʳ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʘ ʩʦʙʨʘʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʢʨʝʤʥʝʚʳʭ 

ʦʨʫʜʠʡ, ʘ ʢʝʨʘʤʠʢʠ ʙʳʣʦ ʥʘʡʜʝʥʦ ʦʯʝʥʴ ʤʘʣʦ. ʇʨʠ ʨʘʩʢʦʧʢʘʭ ʪʘʢʞʝ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʪʣʦʚʘʥ ʞʠʣʠʱʘ ʙʳʣ ʧʝʨʝʢʨʳʪ ʩʣʦʝʤ ʩ ʠʤʝʨʢʩʢʦʡ ʢʝʨʘʤʠʢʦʡ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʡʪʠ ʢ ʟʘʢʣʶʯʝʥʠʶ ʦ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʦʩʣʝʜ-

ʥʝʡ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʧʦʟʚʦʣʠʣ ʚʧʝʨʚʳʝ ʚʳʷʚʠʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʠʤʝʨʢʩʢʦʡ ʠ ʚʦʣʦʩʦʚʩʢʦʡ ʢʫʣʴʪʫʨ [1, ʩ. 78ï79; 2]. 

ɺ ʵʪʦʡ ʞʝ ʵʢʩʧʝʜʠʮʠʠ ʙʳʣʦ ʦʪʢʨʳʪʦ ʧʦʩʝʣʝʥʠʝ ʐʠʨʦʤʘʩʦʚʦ 3, ʛʜʝ ʙʳʣ 

ʟʘʣʦʞʝʥ ʰʫʨʬ, ʧʦʢʘʟʘʚʰʝʡ ʥʘʣʠʯʠʝ ʥʘ ʧʘʤʷʪʥʠʢʝ ʛʨʝʙʝʥʯʘʪʦʡ ʠ ʷʤʦʯʥʦ-

ʛʨʝʙʝʥʯʘʪʦʡ ʢʝʨʘʤʠʢʠ ʵʧʦʭʠ ʥʝʦʣʠʪʘ [3].  

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʝʣʝʥʠʡ ʐʠʨʦʤʘʩʦʚʦ 1 ʠ 3 ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ 

ʩʘʤʘʨʩʢʠʭ ʘʨʭʝʦʣʦʛʦʚ ʠ ʯʝʨʝʟ ʛʦʜ ʨʘʩʢʦʧʢʠ ʜʘʥʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʙʳʣʠ ʧʨʦʜʦʣ-

ʞʝʥʳ ʩʦʚʤʝʩʪʥʦʡ ʵʢʩʧʝʜʠʮʠʝʡ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ɸ. ɸ. ɺʳʙʦʨʥʦʚ, 

ɸ. ʀ. ʂʦʨʦʣʝʚ, ɸ. ɺ. ɺʠʩʢʘʣʠʥ ʠ ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ [4].  

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 1996 ʛʦʜʫ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ɺ. ɺ. ɻʨʠʰʘʢʦʚʳʤ ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʧʦʩʝʣʝʥʠʷ ʐʠʨʦʤʘʩʦʚʦ 1, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦ-

ʪʦʨʳʭ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʮʝʣʘʷ ʩʝʨʠʷ ʩʦʚʤʝʩʪʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʝʨʚʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʚ ʢʝʨʘʤʠʢʝ 

ʢʦʪʦʨʦʛʦ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʷ ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʧʨʠʤʦʢʰʘʥʩʢʦʛʦ ʣʦ-

ʢʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʚʘʥʦʙʫʛʦʨʩʢʦʡ ʠ ʙʘʣʘʥʦʚʩʢʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʬʘʪʴʷ-

ʥʦʚʩʢʦʡ ʢʫʣʴʪʫʨʳ [5].  

ɿʘʪʝʤ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦʩʪʘʚʰʠʭʩʷ ʧʷʪʠ ʞʠʣʠʱʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ [6]. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʠʭ 

ʦʩʦʙʳʡ ʰʠʨʦʤʘʩʦʚʩʢʠʡ ʪʠʧ ʧʘʤʷʪʥʠʢʦʚ, ʦʙʣʠʢ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʠʤʝʝʪ ʩʠʥ-

ʢʨʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ [7]. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʨʘʩʢʦʧʦʢ ʇʝʨʚʦʛʦ ʐʠ-

ʨʦʤʘʩʦʚʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʚʦʧʨʦʩ ʦ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʦʪʥʝʩʝʥʠʡ 

ʜʨʝʚʥʦʩʪʝʡ ʯʠʨʢʦʚʩʢʦʡ ʢʫʣʴʪʫʨʝ ʢ ʤʘʩʩʠʚʫ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʙʨʦʥ-

ʟʦʚʦʛʦ ʚʝʢʘ [8]. 
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ɺ 1997 ʛʦʜʫ ʩʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʥʘ ʨʘʩʢʦʧʢʘʭ 

ʧʘʤʷʪʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʦʤ ʨʘʡʦʥʝ ʄʦʨʜʦʚʠʠ ʚ ʦʢʨʝʩʪ-

ʥʦʩʪʷʭ ʦʟʝʨʘ ʄʘʰʢʠʥʦ. ʅʘ ʧʦʩʝʣʝʥʠʠ ʄʘʰʢʠʥʦ 1 ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʛʨʝʙʝʯʘʪʦ-

ʥʘʢʦʣʴʯʘʪʘʷ ʢʝʨʘʤʠʢʘ ʨʘʥʥʝʛʦ ʥʝʦʣʠʪʘ ʠ ʷʤʦʯʥʦ-ʛʨʝʙʝʥʯʘʪʘʷ ʧʦʩʫʜʘ, ʢʨʦʤʝ ʪʦ-

ʛʦ ʙʳʣʠ ʩʦʙʨʘʥʳ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʝʨʘʤʠʢʠ ʵʧʦʭʠ ʙʨʦʥʟʳ [9, ʩ. 3ï16].  

ʅʘ ʧʦʩʝʣʝʥʠʠ ʄʘʰʢʠʥʦ 3 ʙʳʣ ʨʘʩʢʦʧʘʥʘ ʯʘʩʪʴ ʨʘʟʨʫʰʝʥʥʦʛʦ ʦʙʨʳʚʦʤ 

ʞʠʣʠʱʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʩʦʙʨʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʷʤʦʯʥʦ-ʛʨʝʙʝʥʯʘʪʦʡ 

ʧʦʩʫʜʳ ʠ ʢʝʨʘʤʠʢʠ ʚʦʣʦʩʦʚʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʙʣʠʞʘʡʰʠʝ ʘʥʘʣʦʛʠ ʷʤʦʯ-

ʥʦ-ʛʨʝʙʝʥʯʘʪʦʡ ʧʦʩʫʜʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʣʴʷʣʦʚʩʢʦʡ ʢʝʨʘʤʠʢʝ ʨʘʥʥʝʛʦ ʵʪʘʧʘ 

ʢʫʣʴʪʫʨʳ [10, ʩ. 133ï134]. 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʩʦʚʤʝʩʪʥʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʢʦʧʢʠ 

ʧʦʩʝʣʝʥʠʝ ʂʦʚʳʣʷʡ 1 ʚ ʂʦʚʳʣʢʠʥʩʢʦʤ ʨʘʡʦʥʝ ʄʦʨʜʦʚʠʠ. ɹʳʣʘ ʩʦʙʨʘʥʘ ʟʥʘʯʠ-

ʪʝʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʥʘʢʦʣʴʯʘʪʦʡ, ʛʨʝʙʝʥʯʘʪʦ-ʥʘʢʦʣʴʯʘʪʦʡ ʠ ʩʣʘʙʦ ʦʨʥʘʤʝʥʪʠʨʦ-

ʚʘʥʥʦʡ ʢʝʨʘʤʠʢʠ, ʘʨʭʘʠʯʥʘʷ ʩʝʨʠʷ ʢʨʝʤʥʝʚʳʭ ʦʨʫʜʠʡ [11, ʩ. 145ï146]. ɺ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʧʘʤʷʪʥʠʢʝ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʨʝʚʥʝʡʰʘʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʄʦʢʰʠ ʢʝ-

ʨʘʤʠʢʘ ʝʣʰʘʥʩʢʦʛʦ ʪʠʧʘ ʦʨʫʜʠʡ [12]. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʟʚʝʜʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʦʣʠʥʝ ʨ. 

ʄʦʢʰʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʷʜ ʥʦʚʳʭ ʧʘʤʷʪʥʠʢʦʚ ʵʧʦʭʠ ʨʘʥʥʝʛʦ 

ʠ ʨʘʟʚʠʪʦʛʦ ʥʝʦʣʠʪʘ: ʂʦʚʳʣʷʡ 2, 3, ʄʘʤʘʥʛʠʥʦ [13].  

ʈʝʟʫʣʴʪʘʪʳ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʚ ʜʠʩʩʝʨ-

ʪʘʮʠʠ ɺ. ɺ. ʉʪʘʚʠʮʢʦʛʦ [14], ʘ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʤʦʥʦʛʨʘʬʠʠ 

çɸʨʭʝʦʣʦʛʠʷ ʄʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ. ʂʘʤʝʥʥʳʡ ʚʝʢ, ʵʧʦʭʘ ʙʨʦʥʟʳè [15]. 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʘʣʠ ʨʘʩʢʦʧʢʠ ɺʪʦʨʦʛʦ 

ʋʩʪʴ-ʋʟʠʥʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʘ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʪʦʨʦʛʦ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʘʭ 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʇʝʥʟʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʩʧʝʜʠʮʠʝʡ 

ʄʦʨʜʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʧʝʨʚʳʝ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʤʝʪʦʜʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥ ʜʨʝʚʥʝ-

ʤʦʨʜʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ IIIïIV ʚʚ., ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʵʪʥʦʛʝʥʝʟʘ ʚʝʨʭʥʝʩʫʨʩʢʦʡ ʤʦʨʜʚʳ [16]. 

ɺ 2012 ʠ 2015 ʛʦʜʘʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʄʦʨʜʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʧʝʜʠʥʩʪʠʪʫʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʇʝʥʟʝʥʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝ-

ʪʦʤ ʧʨʦʚʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʈʘʞʢʠʥʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʘ ʚ ʅʠʞʥʝʣʦʤʦʚʩʢʦʤ ʨʘʡʦʥʝ 

ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 

ʙʳʣʦ ʚʩʢʨʳʪʦ 45 ʧʦʛʨʝʙʝʥʠʡ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ ʭʨʦʥʦʣʦ-

ʛʠʶ ʧʦʷʚʣʝʥʠʷ ʜʨʝʚʥʝʡʰʝʡ ʤʦʨʜʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʝʨʭʥʝʛʦ ʇʨʠʤʦʢʰʘʥʴʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʥʘ ʧʘʤʷʪʥʠʢʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʷʜ ʧʦʛʨʝʙʝʥʠʡ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦ-

ʨʳʭ ʜʘʪʠʨʫʝʪʩʷ ʚʨʝʤʝʥʝʤ ʥʝ ʧʦʟʞʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ II  ʚʝʢʘ ʥ. ʵ. [17]. ʇʦʤʠʤʦ 

ʫʪʦʯʥʝʥʠʷ ʭʨʦʥʦʣʦʛʠʠ, ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈʘʞʢʠʥʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʘ ʧʦʟʚʦʣʠ-

ʣʠ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʨʷʜ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ 

ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʦʡ ʢʫʣʴʪʫʨʳ [18; 19]. 

ʇʦʤʠʤʦ ʩʦʚʤʝʩʪʥʳʭ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʜʝʣʴʥʦʛʦ 

ʫʧʦʤʠʥʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʦʙʩʫʞʜʝʥʠʝ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ ʠʟʫʯʝʥʠʷ ʧʘ-

ʤʷʪʥʠʢʦʚ ʉʫʨʩʢʦ-ʆʢʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʷʨʥʦ 
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ʦʨʛʘʥʠʟʫʶʪ ʘʨʭʝʦʣʦʛʠ ʇʝʥʟʳ ʠ ʉʘʨʘʥʩʢʘ. ɺ ʉʘʨʘʥʩʢʝ ʩʦʩʪʦʷʣʦʩʴ ʯʝʪʳʨʝ ʢʦʥ-

ʬʝʨʝʥʮʠʠ çʇʦʚʦʣʞʩʢʠʝ ʬʠʥʥʳ ʠ ʠʭ ʩʦʩʝʜʠ ʚ ʵʧʦʭʫ ʩʨʝʜʥʝʚʝʢʦʚʴʷè, ʘ ʚ ʇʝʥʟʝ 

ʪʨʠ ʢʦʥʬʝʨʝʥʮʠʠ çɸʨʭʝʦʣʦʛʠʷ ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʡ ʣʝʩʦʩʪʝʧʠè, ʧʦʩʪʦʷʥʥʳʤʠ 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɹʝʛʦʚʘʪʢʠʥ, ɸ. ɺ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʝʣʝʥʠʡ ʚ ʇʨʠʤʦʢʰʘʥʴʝ / ɸ. ɺ. ɹʝʛʦʚʘʪʢʠʥ, 

ɺ. ɺ. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ. 1996. ï ʄ. : ʅʘʫʢʘ 1997. ï 

ʉ. 78ï80. 

2. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʕʥʝʦʣʠʪʠʯʝʩʢʘʷ ʢʝʨʘʤʠʢʘ ʧʦʩʝʣʝʥʠʷ ʐʠʨʦʤʘʩʦʚʦ 1 / ɺ. ɺ. ɻʨʠʘh-

ʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ɼʨʝʚʥʦʩʪʠ ʆʢʩʢʦ-ʉʫʨʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. ï ʉʘʨʘʥʩʢ : ʄʦʨʜʦʚ. ʛʦʩ. 

ʧʝʜ. ʠʥ-ʪ, 2009. ï ɺʳʧ. 3. ï ʉ. 3ï5. 

3. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʅʝʦʣʠʪʠʯʝʩʢʘʷ ʩʪʦʷʥʢʘ ʐʠʨʦʤʘʩʦʚʦ ʚ ʅʠʞʥʝʤ ʇʨʠʤʦʢʰʘʥʴʝ / ɺ. 

ɺ. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ɼʨʝʚʥʦʩʪʠ ʆʢʩʢʦ-ʉʫʨʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. ï ʉʘʨʘʥʩʢ : ʄʦʨ-

ʜʦʚ. ʛʦʩ. ʧʝʜ. ʠʥ-ʪ, 1998. ï ɺʳʧ. 1. ï ʉ. 37 ï 41. 

3. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ʈʘʩʢʦʧʢʠ ʥʝʦʣʠʪʠʯʝʩʢʦʡ ʩʪʦʷʥʢʠ ʐʠʨʦʤʘʩʦʚʦ 3 ʥʘ ʅʠʞʥʝʡ ʄʦʢ-

ʰʝ / ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ, ɸ. ɸ. ɺʳʙʦʨʥʦʚ, ɸ. ɺ. ɺʠʩʢʘʣʠʥ // ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ. 1998. 

ʄ. : ʅʘʫʢʘ, 2000. ï ʉ. 146. 

4. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʇʝʨʚʦʝ ʞʠʣʠʱʝ ʧʦʩʝʣʝʥʠʷ ʐʠʨʦʤʘʩʦʚʦ 1 ʥʘ ʅʠʞʥʝʡ ʄʦʢʰʝ / ɺ. 

ɺ. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ //ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ï ɺʦʨʦʥʝʞ : 

ɺʦʨʦʥʝʞ. ʛʦʩ. ʫʥ-ʪ, 2002. ï ʉ. 27ï34. 

5. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ɺ. ʇʦʩʝʣʝʥʠʝ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʐʠʨʦʤʘʩʦʚʦ 1 ʥʘ ʅʠʞʥʝʡ ʄʦʢʰʝ / 

ɺ. ɺ. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ɸʨʭʝʦʣʦʛʠʷ ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʡ ʣʝʩʦʩʪʝʧʠ. ï ʇʝʥʟʘ : 

ʇʀʈʆ, 2003. ï ʉ. 234 ï 252. 

6. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ɼʠʥʘʤʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʫʣʴʪʫʨ ʨʘʥʥʝʛʦ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʚʦʣ-

ʛʦ-ʜʦʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ / ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ʈʦʩʩʠʡʩʢʘʷ ʘʨʭʝʦʣʦʛʠʷ. ï 2006. ï̄  1. ï ʉ. 31ï43. 

7. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʂ ʚʦʧʨʦʩʫ ʦ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʯʠʨʢʦʚʩʢʦʡ ʢʫʣʴʪʫ-

ʨʳ / ɺ. ɺ. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ// ʇʦʚʦʣʞʩʢʠʝ ʬʠʥʥʳ ʠ ʠʭ ʩʦʩʝʜʠ ʚ ʵʧʦʭʫ ʩʨʝʜʥʝʚʝʢʦ-

ʚʴʷ. ï ʉʘʨʘʥʩʢ : ʄʦʨʜʦʚ. ʛʦʩ. ʧʝʜ. ʠʥ-ʪ, 2003. ï ʉ. 5ï11. 

8. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʄʥʦʛʦʩʣʦʡʥʦʝ ʧʦʩʝʣʝʥʠʝ ʄʘʰʢʠʥʦ 1 ʥʘ ʉʨʝʜʥʝʡ ʄʦʢʰʝ / 

ɺ. ɺ. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ //ɼʨʝʚʥʦʩʪʠ ʆʢʩʢʦ-ʉʫʨʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. ï ʉʘʨʘʥʩʢ : ʄʦʨ-

ʜʦʚ. ʛʦʩ. ʧʝʜ. ʠʥ-ʪ, 1998. ï ɺʳʧ. 1. ï ʉ. 3ï16. 

9. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ʈʘʩʢʦʧʢʠ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʥʘ ʉʨʝʜʥʝʡ ʄʦʢʰʝ / 

ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ɻʨʠʰʘʢʦʚ // ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ. 1997. ï ʄ. : ʅʘʫʢʘ, 1999. ï 

ʉ. 133ï134. 

10. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ɼʠʩʢʫʩʩʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʷʤʦʯʥʦ-

ʛʨʝʙʝʥʯʘʪʦʡ ʢʝʨʘʤʠʢʠ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ / ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ʇʦʚʦʣʞʩʢʘʷ ɸʨʭʝʦʣʦʛʠʷ. ï 

2013. ï ˉ 1 (3). ï ʉ. 52ï59. 

11. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʉʨʝʜʥʝʡ ʄʦʢʰʝ ʠ ɺʝʨʭʥʝʡ ɺʦʨʦʥʝ / ɺ. ɺ. ɻʨʠ-

ʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ. 1998. ï ʄ. : ʅʘʫʢʘ, 2000. ï ʉ. 145ï146. 

12. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ʂ ʚʦʧʨʦʩʫ ʦ ʚʳʜʝʣʝʥʠʠ ʣʦʢʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʝʣʰʘʥʩʢʦʡ ʢʫʣʴʪʫ-

ʨʳ / ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. ï 2016. ï ˉ 4 (17). ï ʉ. 74ï77. 

13. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʅʝʦʣʠʪʠʯʝʩʢʠʝ ʩʪʦʷʥʢʠ ʉʨʝʜʥʝʛʦ ʇʨʠʤʦʢʰʘʥʴʷ / ɺ. ɺ. ɻʨʠʰʘʢʦʚ, 

ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ //ɼʨʝʚʥʦʩʪʠ ʆʢʩʢʦ-ʉʫʨʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. ï ʉʘʨʘʥʩʢ : ʄʦʨʜʦʚ. ʛʦʩ. ʧʝʜ. ʠʥ-

ʪ, 2000. ï ɺʳʧ. 1. ï ʉ. 3ï12. 

https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
http://www3.vspu.ac.ru/historic/russian_hist/publish/amee_2002/grish_stavitsky.htm
http://www3.vspu.ac.ru/historic/russian_hist/publish/amee_2002/grish_stavitsky.htm
http://www3.vspu.ac.ru/historic/russian_hist/publish/amee_2002/grish_stavitsky.htm
http://www3.vspu.ac.ru/historic/russian_hist/publish/amee_2002/grish_stavitsky.htm
http://www3.vspu.ac.ru/historic/russian_hist/publish/amee_2002/grish_stavitsky.htm
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/aq4r7NBgcvpwt
https://yadi.sk/i/-CU2U9b6cvqEL
https://yadi.sk/i/-CU2U9b6cvqEL
https://yadi.sk/i/-CU2U9b6cvqEL
https://yadi.sk/i/-CU2U9b6cvqEL


                                                                                                                                                      2017 ˉ 2 

10 
 

14. ʉʪʘʚʠʮʢʠʡ, ɺʣʘʜʠʤʠʨ ɺʷʯʝʩʣʘʚʦʚʠʯ. ʅʝʦʣʠʪ ʉʫʨʩʢʦ-ʄʦʢʰʘʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ : 

ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʠʩʪ. ʥʘʫʢ; ʋʜʤɻʋ. ï ʀʞʝʚʩʢ, 1999. ï24 ʩ. 

15. ɸʨʭʝʦʣʦʛʠʷ ʄʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ. ʂʘʤʝʥʥʳʡ ʚʝʢ, ʵʧʦʭʘ ʙʨʦʥʟʳ / ɺ. ʅ. ʐʠʪʦʚ, ɺ. ɺ. 

ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ɻʨʠʰʘʢʦʚ ʠ ʜʨ. ; ʧʦʜ ʦʙʱ. ʨʝʜ. ɺ. ɺ. ʉʪʘʚʠʮʢʦʛʦ, ɺ. ʅ. ʐʠʪʦʚʘ. ï ʉʘʨʘʥʩʢ : 

ʅʀʀ ɻʅ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʄ, 2008. ï 552 ʩ. 

16. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʄʦʨʜʦʚʩʢʠʝ ʧʣʝʤʝʥʘ ʥʘʢʘʥʫʥʝ ɺʝʣʠʢʦʛʦ ʧʝʨʝʩʝʣʝʥʠʷ ʥʘʨʦʜʦʚ 

(ʋʩʪʴ-ʋʟʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ III-IV ʚʚ.) / ɺ. ɺ. ɻʨʠʰʘʢʦʚ, ʉ. ɼ. ɼʘʚʳʜʦʚ, ʆ. ɺ. ʉʝʜʳʰʝʚ, 

ɸ. ʅ. ʉʦʤʢʠʥʘ. ï ʉʘʨʘʥʩʢ : ʄʦʨʜʦʚ. ʛʦʩ. ʧʝʜ. ʠʥ-ʪ, 2016. ï 195 ʩ. 

17. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʍʨʦʥʦʣʦʛʠʷ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʦʛʦ ʈʘʞʢʠʥʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʘ / 

ɺ. ɺ. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʥʘʫʢ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ / ʧʦʜ ʦʙʱ. ʨʝʜ. 

ʆ. ɺ. ʗʛʦʚʘ. ï ʇʝʥʟʘ : ʇʝʥʟ. ʛʦʩ. ʫʥ-ʪ, 2015. ï ʉ. 14ï19. 

18. ɻʨʠʰʘʢʦʚ, ɺ. ɺ. ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʛʝʥʝʟʠʩʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʄʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ ʚ ʨʘʥʥʝʤ ʞʝʣʝʟʥʦʤ ʚʝʢʝ ʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚʝʣʠʢʦʛʦ ʧʝʨʝʩʝʣʝʥʠʷ 

ʥʘʨʦʜʦʚ / ɺ. ɺ. ɻʨʠʰʘʢʦʚ, ʆ. ɺ. ʉʝʜʳʰʝʚ // ʀʩʪʦʨʠʯʝʩʢʠʝ, ʬʠʣʦʩʦʬʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ 

ʶʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ, ʢʫʣʴʪʫʨʦʣʦʛʠʷ ʠ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʝ. ɺʦʧʨʦʩʳ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ. ï 2017. 

ï ˉ 2 (76). ï ʉ. 68ï74. 

19. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʦʡ ʢʫʣʴʪʫʨʳ / ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // 

ɺʝʩʪʥʠʢ ʅʀʀ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. ï 2015. ï ˉ 1 

(33). ï ʉ. 42ï57. 

20. ɹʝʣʦʨʳʙʢʠʥ, ɻ. ʅ. ʂʦʥʬʝʨʝʥʮʠʷ çʅʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ ɸ. ɽ. ɸʣʠʭʦʚʦʡ ʠ ʘʨʭʝʦʣʦʛʠʷ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʣʝʩʦʩʪʝʧʠè (ʇʝʥʟʘ, 2002) / ɻ. ʅ. ɹʝʣʦʨʳʙʢʠʥ, ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ʈʦʩ-

ʩʠʡʩʢʘʷ ʘʨʭʝʦʣʦʛʠʷ. ï 2003. ï ˉ 3. ï ʉ. 188ï190. 

21. ʉʪʘʚʠʮʢʠʡ, ɺ. ɺ. III ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʦʚʦʣʞʩʢʠʝ ʬʠʥʥʳ ʠ 

ʠʭ ʩʦʩʝʜʠ ʚ ʜʨʝʚʥʦʩʪʠ ʠ ʩʨʝʜʥʠʝ ʚʝʢʘè / ɺ. ɺ. ʉʪʘʚʠʮʢʠʡ // ʇʦʚʦʣʞʩʢʘʷ ɸʨʭʝʦʣʦʛʠʷ. ï 2012. ï 

ˉ 2. ï ʉ. 230ï233. 

 

References 

1. A. V. Begovatkin, V. V. Grishakov, V. V. Stavitskii. Settlement Research in Primok-

shanie. Archeological Discoveries. 1996, Moscow, Nauka 1997, pp. 78ï80. 

2. V. V. Grishakov, V. V.Stavitskii. The Eneolitic Ceramics of Shiromasovo 1 Settlement. 

Ancientries of The Oka-Sura Interfluve. Saransk : Mordovian State Pedagogical Institute, 2009. 3
rd

 

isuue, pp. 3ï5. 

3. V. V. Grishakov, V. V.Stavitskii. The Neolitic Man Site Shiromasovo in The Lower Pri-

mokshanie. Ancientries of The Oka-Sura Interfluve, Saransk,  Mordovian State Pedagogical Insti-

tute, 1998. Issue 1, pp. 37ï41. 

3. V. V. Stavitskii, A. A. Vybornov, A. B. Viskalin. Excavations of the Neolitic Man Site 

Shiromasovo 3 on Lower Moksha. Archeological Discoveries. 2000. Moscow, Nauka, 2000. pp. 

146. 

4. V. V. Grishakov, V. V.Stavitskii. The First Dwelling of Shiromasovo 1 Settlement on 

Lower Moksha. Sites of Eastern Europe, Voronezh, Voronezh State University, 2002, pp. 27ï34. 

5. V. V. Grishakov, V. V.Stavitskii. The Bronze Age Settlement Shiromasovo 1 on The 

Lower Moksha. Archeology of the East-European Forest-steppe, Penza,: PIDE, 2003, pp. 234ï252. 

6. V. V. Grishakov. The Dynamics of The Cultural Interaction of  The Early Bronze Age in 

Volga-Don Forest-steppe. Russian Archaeology, 2006, no. 1, pp. 31ï43. 

7. V. V. Grishakov, V. V.Stavitskii. Revisiting the Finno-Ugric Affiliation of Chirkovskaya 

Culture. Volga Finns and Their Middle Age Neighbours, Saransk, Mordovian State Pedagogical 

Institute, 2003,pp. 5ï11. 

8. V. V. Grishakov, V. V.Stavitskii. Multilayered Mashkino 1 Settlement on The Middle 

Moksha. Ancientries of The Oka-Sura Interfluve, Saransk,,Mordovian State Pedagogical Institute, 

1998. Issue 1, pp. 3ï16. 



                        ʋʏɽɹʅʓʁ ʕʂʉʇɽʈʀʄɽʅʊ ɺ ʆɹʈɸɿʆɺɸʅʀʀ 

11 
 

9. V. V. Grishakov, V. V.Stavitskii. Excavations of the Neolitic Sites on The Middle Mok-

sha. Archeological Discoveries. 1997, Moscow, Nauka, 1999, pp. 133ï134. 

10. V. V.Stavitskii. Discussional Questions of The Patched-and-Combed Ceramic Sites of 

The Middle Volga Researsch. Volga Archeology. 2013, no. 1 (3), pp. 52ï59. 

11. V. V. Grishakov, V. V.Stavitskii. Middle Moksha and Upper Vorona Research. Archeo-

logical Discoveries. 1998, Moscow, Nauka, 2000, pp. 145ï146. 

12. V. V. Stavitskii. Revisiting the Accentuation of Elshanskaya Culture Local Variants. 

Samara Science Newsteller, 2016, no.4 (17), pp. 74ï77. 

13. V. V. Grishakov, V. V.Stavitskii. The Neolitic Man Sites of The Middle Primokshanie. 

Ancientries of The Oka-Sura Interfluve. Saransk, Mordovian State Pedagogical Institute, 2000. Is-

sue 1, pp. 3ï12. 

14. Stavitski Vladimir Vyatcheslavovitch. The Sura-Moksha Interfluve Neolit : Synopsis of 

a Thesisé Cand. Sc. History; UdmSU.  Izhevsk, 1999. 24 p. 

15. V. N. Shitov, V. V. Stavitskii, V. V. Grishakov. Archeology of Mordovian March. Stone 

Age, Bronze Epoch, under the general editorship of V. V. Stavitskii, V. N. Shitov. Saransk : NRI 

GN affiliated to the Government of Mordovia Republic, 2008, 552 p. 

16. V. V. Grishakov, S. D. Davydov, O. V. Sedyshev, A. N. Somkina. Mordvinian Tribes 

Before The Barbarian Invasions (Ust-Uzino Barrow III-IV cent.).  Saransk, Mordovian State Peda-

gogical Institute, 2016, 195 p. 

17. V. V. Grishakov, V. V. Stavitskii.  The Ancient Mordovia Razhkinskiy March Chronol-

ogy, Actual Questions of Liberal Arts and Social Sciences. Collected works of the II International 

Scientific-Practical Conference, under the general editorship of O. V. Yagov. Penza, Penza State 

University, 2015, pp. 14ï19. 

18. V. V. Grishakov, O. V. Sedyshev. Basic Tendencies of Archeological Cultures Genesis 

on the Mordovian Territory of the Early Iron Age and the Beginning Stage of The Barbarian Inva-

sions, Historical, Philosophical, Political and Juridical Sciences, Culturology and Study of Art. The 

Theory and Practice, 2017, no. 2 (76), pp. 68ï74. 

19. V. V. Stavitskii. Origin of the Ancient Mordovian Culture. NRI of Liberal Sciences affil-

iated to the Government of Mordovia Republic Newsteller, 2015,no. 1 (33), pp. 42ï57. 

20. G. N. Belorybkin, V. V. Stavitskii ñScientific Heritage of A. E. Alikova and Archeology 

of East-European Foresr-Steppeò Conference (Penza, 2002). Russian Archeology, 2003, no. 3, pp. 

188ï190. 

21. V. V. Stavitskii. III National Scientific Conference ñVolga Finns and Their Neighbours 

of Ancient and Middle Agesò. Volga Archeology, 2012, no. 2, pp. 230ï233. 
ʇʦʩʪʫʧʠʣʘ 27.03.2017 ʛ. 

 

 

 

ʋɼʂ 902(652)(045) 

ɹɹʂ 63.443 

 

ɻʨʠʰʘʢʦʚ ɺʘʣʝʨʠʡ ɺʘʩʠʣʴʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʚʩʝʦʙʱʝʡ ʠʩʪʦʨʠʠ 

ʌɻɹʆʋ ɺʆ çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʠʤʝʥʠ ʄ. ɽ. ɽʚʩʝʚʴʝʚʘè, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

vvg815@yandex.ru 

 

ʄʘʩʝʝʚʘ ʅʘʪʘʣʴʷ ʉʝʨʛʝʝʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʠʩʪʦʨʠʠ ʠ ʧʨʘʚʘ 

ʌɻɹʆʋ ɺʆ çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʠʤʝʥʠ ʄ. ɽ. ɽʚʩʝʚʴʝʚʘè, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ  

mailto:vvg815@yandex.ru


                                                                                                                                                      2017 ˉ 2 

12 
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(ɼʈɽɺʅɽʄʆʈɼʆɺʉʂʆɻʆ) ʄʆɻʀʃʔʅʀʂɸ II-IV ɺɺ.  

ɺ ɺɽʈʍʅɽʄ ʇʈʀʄʆʂʐɸʅʔɽ
*
 

 

ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʤʫʞʩʢʠʝ ʧʦʛʨʝʙʝʥʠʷ ʩ ʧʨʝʜʤʝʪʘʤʠ ʚʦʦʨʫʞʝ-

ʥʠʷ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʘ ʦʢʦ-

ʣʦ ʜʝʨʝʚʥʠ ʈʘʞʢʠ ʅʠʞʥʝʣʦʤʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʜʘʪʠ-

ʨʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʩʪʘʥʦʚʣʝʥʠʷ ʤʦʨʜʦʚʩʢʦʛʦ ʵʪʥʦʩʘ ï IIï

IV ʚ. ʥ.ʵ. 
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BURIALS WITH ARMA MENTS FROM RAZHKINSKY  

(ANCIENT MORDVA ) BURIAL GROUND OF THE 2 -4th CENTURIES  

IN UPPER PRIMOKSHANYE  
 

Abstract. The topic of this paper is men's burial with items of armaments which 

had found during the research of cemetery of Ancient Mordva near the village of Ra-

zhky of Niznelomov district of the Penza region, which is dated researchers the initial 

stage of formation of the Mordovian ethnos (IIïIV centuries AC). 

Keywords: the culture of ancient Mordva, funeral monuments, chronology, sci-

ence of weapon, social structure. 

 

ʆʨʫʞʠʝʚʝʜʝʥʠʝ ʚʩʝʛʜʘ ʚʳʟʳʚʘʣʦ ʠʥʪʝʨʝʩ ʩʨʝʜʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʦʥʦ ʦʪʨʘʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʪʝʧʝʥʴ ʤʠʣʠʪʘʨʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʩʚʷ-

ʟʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʧʣʝʤʝʥʘʤʠ ʠ ʥʘʨʦʜʘʤʠ, ʥʦ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʯʝʨʥʦʡ ʤʝ-

ʪʘʣʣʫʨʛʠʠ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʫʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ. ʇʦʵʪʦʤʫ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʩʦʙʝʥʥʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʩʢʦʧʦʢ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ 

ʘʨʭʝʦʣʦʛʦʚ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʥ ʈʘʞʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʦʪʢʨʳʪʳʡ 

ʚʦ ʚʨʝʤʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʠ ʦʙʩʣʝʜʦʚʘʥʥʳʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ 

ʇʝʥʟʝʥʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʤʫʟʝʷ ʠ ʇʝʥʟʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ ʚ 1956ï1957 ʛʛ. ʧʦʜ ʨʫʢʦʚʦʜ-

ʩʪʚʦʤ ʄ. ʈ. ʇʦʣʝʩʩʢʠʭ, ʢʦʛʜʘ ʠʤ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 19 ʟʘʭʦʨʦʥʝʥʠʡ. ʆʥ ʙʳʣ 

ʩʚʷʟʘʥ ʩ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʦʡ ʢʫʣʴʪʫʨʦʡ IIIïIV ʚʚ. [6, ʩ. 160].  

                                                           
* ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤ-

ʤʳ çʇʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2016ï2020 ʛʦʜʳè (ʧʨʦ-

ʝʢʪ  ̄09.Z33.25.0202 çɻʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʤʦ-

ʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè). 

http://elibrary.ru/author_items.asp?authorid=304140
mailto:vvg815@yandex.ru
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ʅʝʢʨʦʧʦʣʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘ-

ʩʳ ʩʪʘʨʠʮʳ ʨʝʢʠ ʄʦʢʰʘ, ʚ 1,6 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʚʧʘʜʝʥʠʷ ʚ ʄʦʢʰʫ ʨʝʢʠ ɸʪʤʠʩ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʦʣʠʮʝ ʜʝʨʝʚʥʠ ʈʘʞʢʠ ʅʠʞʥʝʣʦʤʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʈʘʙʦʪʳ ʥʘ ʧʘʤʷʪʥʠʢʝ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʩʦʚʤʝʩʪʥʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʄʦʨ-

ʜʦʚʩʢʦʛʦ ʧʝʜʠʥʩʪʠʪʫʪʘ ʠ ʇʝʥʟʝʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2012 ʠ 2015 ʛʦʜʘʭ. ɺ ʠʪʦ-

ʛʝ ʥʘ ʤʦʛʠʣʴʥʠʢʝ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 63 ʧʦʛʨʝʙʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʤʫʞʩʢʠʝ ï 13 

(19 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʛʨʝʙʝʥʠʡ), ʞʝʥʩʢʠʝ ï 16 (25 %) ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ï 34 

(56 %). 

ʄʫʞʩʢʠʝ ʟʘʭʦʨʦʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʧʨʝʜʤʝʪʳ ʚʦʦʨʫʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʦʣʴʢʦ ʚ ʢʦʤʧʣʝʢʩʘʭ ʧʦʛʨʝʙʝʥʠʡ 51 ʠ 47. ɺ ʧʨʝʜʤʝʪʳ ʚʦʦʨʫʞʝʥʠʷ ʥʘʤʠ ʥʝ 

ʚʢʣʶʯʘʣʠʩʴ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ ʧʨʝʜʤʝʪʦʚ, ʢʘʢ ʞʝʣʝʟʥʳʝ ʪʦʧʦʨʳ (ʧʨʦʫʰʥʳʝ ʠ 

ʚʪʫʣʴʯʘʪʳʝ) ʠ ʥʦʞʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʦʨʫʜʠʷ. 

ʇʦʛʨʝʙʝʥʠʝ 47. ɺ ʧʣʘʥʝ ʤʦʛʠʣʘ ʠʤʝʣʘ ʧʦʜʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʩ ʟʘ-

ʢʨʫʛʣʝʥʥʳʤʠ ʫʛʣʘʤʠ (ʨʠʩ. 1), ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʫʶ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ʗʤʘ ʙʳʣʘ 

ʚʳʪʷʥʫʪʘ ʧʦ ʣʠʥʠʠ ʉʉɿïʖʖɺ (341ï161Á). ɽʝ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 260 ʩʤ, 

ʥʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ï 68 ʩʤ ʛʣʫʙʠʥʦʡ 24 ʩʤ.  

ʉʪʝʥʢʠ ʷʤʳ ʩʣʝʛʢʘ ʥʘʢʣʦʥʥʳʝ, ʜʥʦ ʜʦʚʦʣʴʥʦ ʨʦʚʥʦʝ. ɿʘʩʳʧʢʘ ï ʪʝʤʥʦ-

ʩʝʨʳʡ ʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʩʫʛʣʠʥʦʢ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʤʘʪʝʨʠʢʦʚʦʡ ʢʨʦʰʢʠ ʠ ʫʛʦʣʴ-

ʢʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʷʤʳ.  

ɿʘʭʦʨʦʥʝʥʠʝ ʤʫʞʩʢʦʝ. ʆʪ ʢʦʩʪʷʢʘ ʩʦʭʨʘʥʠʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ʯʝʨʝʧʘ, ʥʠʞ-

ʥʷʷ ʯʝʣʶʩʪʴ, ʧʣʝʯʝʚʳʝ ʠ ʧʨʘʚʘʷ ʣʦʢʪʝʚʘʷ ʢʦʩʪʠ ʨʫʢ, ʬʨʘʛʤʝʥʪ ʣʝʚʦʡ ʯʘʩʪʠ ʪʘʟʘ, 

ʧʨʘʚʘʷ ʠ ʣʝʚʘʷ ʙʝʜʨʝʥʥʳʝ ʢʦʩʪʠ ʠ ʬʨʘʛʤʝʥʪʳ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ  ʙʦʣʴʰʠʭ ʙʝʨʮʦ-

ʚʳʭ ʢʦʩʪʝʡ. ʉʫʜʷ ʧʦ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʶ, ʧʦʛʨʝʙʝʥʠʝ ʩʦʚʝʨʰʝʥʦ ʧʦ ʦʙʨʷʜʫ ʪʨʫ-

ʧʦʧʦʣʦʞʝʥʠʷ, ʚʳʪʷʥʫʪʦ ʥʘ ʩʧʠʥʝ ʛʦʣʦʚʦʡ ʦʢʦʣʦ (341Á), ʯʝʨʝʧ ʣʝʞʘʣ ʣʠʮʝʚʦʡ 

ʩʪʦʨʦʥʦʡ ʚʚʝʨʭ, ʧʨʘʚʘʷ ʨʫʢʘ ʫʣʦʞʝʥʘ ʚ ʦʙʣʘʩʪʠ ʧʘʭʘ.  

ɺ ʠʟʛʦʣʦʚʴʝ ʫʤʝʨʰʝʛʦ ʣʝʞʘʣʘ ʞʝʣʝʟʥʘʷ ʧʨʷʞʢʘ (ʨʠʩ. 2, 2). ɿʜʝʩʴ ʞʝ, ʩʣʝʚʘ 

ï ʞʝʣʝʟʥʳʡ ʥʘʢʦʥʝʯʥʠʢ ʢʦʧʴʷ (ʨʠʩ. 1, 3).  

ʉʧʨʘʚʘ, ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʦʙʣʘʩʪʠ ʧʦʷʩʘ ʨʘʩʯʠʱʝʥ ʞʝʣʝʟʥʳʝ ʥʦʞ (ʨʠʩ. 2, 

7), ʨʷʜʦʤ ʩ ʨʫʢʦʷʪʴʶ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʠʩʴ ʜʚʝ ʙʨʦʥʟʦʚʳʝ ʩʧʠʨʘʣʴ (ʨʠʩ. 2, 8), 

ʚʝʨʦʷʪʥʦ, ʫʢʨʘʰʘʚʰʠʝ ʥʦʞʥʳ.  

ʉʣʝʚʘ ʦʪ ʪʘʟʘ ʣʝʞʘʣ ʢʨʝʤʝʥʴ (ʨʠʩ. 1, 10).  

ʆʢʦʣʦ ʣʝʚʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʙʳʣ ʧʦʣʦʞʝʥ ʞʝʣʝʟʥʳʡ ʧʨʦʫʰʥʦʡ ʪʦʧʦʨ 

ʣʝʟʚʠʝʤ ʚʚʝʨʭ (ʨʠʩ. 2, 15).  

ɺ ʥʦʛʘʭ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʛʣʠʥʷʥʳʡ ʣʝʧʥʦʡ ʩʦʩʫʜ ʩ ʧʨʠʤʝʩʴʶ ʰʘʤʦʪʘ ʤʝʣ-

ʢʦʡ ʠ ʩʨʝʜʥʝʡ ʢʦʥʩʠʩʪʝʥʮʠʠ (ʨʠʩ. 2, 16). 

ʇʦʛʨʝʙʝʥʠʝ 51. ɺ ʧʣʘʥʝ ʤʦʛʠʣʘ ʠʤʝʣʘ ʧʦʜʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʩ ʟʘ-

ʢʨʫʛʣʝʥʥʳʤʠ ʫʛʣʘʤʠ (ʨʠʩ. 3). ʗʤʘ ʙʳʣʘ ʚʳʪʷʥʫʪʘ ʧʦ ʣʠʥʠʠ ʉɿïʖɺ (329ï149Á). 

ɽʝ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 341 ʩʤ, ʰʠʨʠʥʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ï 110 ʩʤ ʛʣʫʙʠʥʦʡ 26 ʩʤ. 

ʉʪʝʥʢʠ ʷʤʳ ʩʣʝʛʢʘ ʥʘʢʣʦʥʥʳʝ. ɼʥʦ ʩʣʝʛʢʘ ʧʦʢʘʪʦʝ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ. ɿʘʩʳʧʢʘ ï 

ʪʝʤʥʦ-ʩʝʨʳʡ ʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʩʫʛʣʠʥʦʢ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʤʘʪʝʨʠʢʦʚʦʡ ʢʨʦʰʢʠ ʠ 

ʫʛʦʣʴʢʦʚ. 

ʇʦʛʨʝʙʝʥʠʝ ʤʫʞʩʢʦʝ. ʉʦʚʝʨʰʝʥʦ ʧʦ ʦʙʨʷʜʫ ʪʨʫʧʦʧʦʣʦʞʝʥʠʷ, ʩ ʧʦʩʣʝʜʫ-

ʶʱʠʤ ʨʠʪʫʘʣʴʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʢʦʩʪʷʢʘ. ʆʪ ʢʦʩʪʷʢʘ ʩʦʭʨʘʥʠʣʠʩʴ ʧʣʝʯʝʚʳʝ ʢʦ-
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ʩʪʠ, ʙʦʣʴʰʠʝ ʙʝʨʮʦʚʳʝ ʢʦʩʪʠ, ʙʝʜʨʝʥʥʳʝ ʢʦʩʪʠ, ʣʦʢʪʝʚʘʷ ʢʦʩʪʴ, ʧʨʘʚʘʷ ʣʫʯʝʚʘʷ 

ʢʦʩʪʴ, ʬʨʘʛʤʝʥʪʳ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠ, ʬʨʘʛʤʝʥʪ ʯʝʨʝʧʘ, ʧʷʩʪʥʳʝ ʢʦʩʪʠ ʠ ʬʘ-

ʣʘʥʛʠ ʧʘʣʴʮʝʚ ʨʫʢ. ʋʤʝʨʰʠʡ ʙʳʣ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʣʦʞʝʥ ʛʦʣʦʚʦʡ ʥʘ ʉɿ (329Á).  

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʠʟʛʦʣʦʚʴʝ, ʨʘʩʯʠʱʝʥʳ ʧʦ-

ʟʚʦʥʢʠ ʞʠʚʦʪʥʦʛʦ (ʨʠʩ. 3, 1), ʨʘʟʚʘʣ ʛʣʠʥʷʥʦʛʦ ʩʦʩʫʜʘ (ʨʠʩ. 4, 2) ʠ ʞʝʣʝʟʥʳʡ 

ʥʘʢʦʥʝʯʥʠʢ ʢʦʧʴʷ (ʨʠʩ. 4, 3). 

 

 
 

ʈʠʩ. 1. ʈʘʞʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ. ʈʘʩʢʦʧʢʠ 2015 ʛʦʜʘ. ʇʣʘʥ ʧʦʛʨʝʙʝʥʠʷ 47 
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ʈʠʩ. 2. ʈʘʞʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ. ʈʘʩʢʦʧʢʠ 2015 ʛʦʜʘ. ʀʥʚʝʥʪʘʨʴ ʧʦʛʨʝʙʝʥʠʷ 47. 

(2, 3, 7, 15 ï ʞʝʣʝʟʦ; 16 ï ʛʣʠʥʘ; 8 ï ʙʨʦʥʟʘ) 

ʅʦʤʝʨʘ ʨʠʩʫʥʢʦʚ ʥʘʭʦʜʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʥʘ ʧʣʘʥʝ ʧʦʛʨʝʙʝʥʠʷ 

 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʷʤʳ, ʤʝʞʜʫ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʴʶ ʠ ʧʨʘʚʦʡ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʴʶ, ʣʝʞʘʣ ʬʨʘʛʤʝʥʪ ʢʝʨʘʤʠʢʠ (ʨʠʩ. 3, 6). 

ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʷʤʳ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʥʦʛʘʭ, ʦʙʥʘʨʫʞʝʥʳ ʞʝ-

ʣʝʟʥʳʝ ʫʜʠʣʘ (ʨʠʩ. 4, 16). 
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ʈʠʩ. 3. ʈʘʞʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ. ʈʘʩʢʦʧʢʠ 2015 ʛʦʜʘ. ʇʣʘʥ ʧʦʛʨʝʙʝʥʠʷ 51 
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ʈʠʩ. 4. ʈʘʞʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ. ʈʘʩʢʦʧʢʠ 2015 ʛʦʜʘ. ʀʥʚʝʥʪʘʨʴ ʧʦʛʨʝʙʝʥʠʷ 51. 

(3, 16 ï ʞʝʣʝʟʦ; 2 ï ʛʣʠʥʘ; 8 ï ʙʨʦʥʟʘ) 

ʅʦʤʝʨʘ ʨʠʩʫʥʢʦʚ ʥʘʭʦʜʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʥʘ ʧʣʘʥʝ ʧʦʛʨʝʙʝʥʠʷ 

 

ʀʥʚʝʥʪʘʨʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʛʨʝʙʝʥʠʡ ʥʝ ʠʤʝʝʪ ʫʟʢʦ ʜʘʪʠʨʫʶʱʠʭ ʚʝ-

ʱʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʞʝʣʝʟʥʳʝ ʫʜʠʣʘ ʩ ʜʚʫʩʦʩʪʘʚʥʳʤʠ ʢʦʣʴʯʘʪʳʤʠ ʧʩʘʣʠʷʤʠ 

(ʨʠʩ. 4, 16) ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʫʶ ʠ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʬʦʨʤʫ, ʚʩʪʨʝ-

ʯʘʶʱʫʶʩʷ ʚ ʧʘʤʷʪʥʠʢʘʭ ɽʚʨʦʧʳ ʠ ʉʠʙʠʨʠ. ʆʪ ʢʦʣʴʯʘʪʳʭ ʫʜʠʣ ʧʦʟʜʥʝʛʦ ʚʨʝ-

ʤʝʥʠ, ʫʜʠʣʘ IIIïIV ʚʚ. ʦʪʣʠʯʘʶʪʩʷ ʣʝʛʢʦʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ ï ʪʦʥʢʠʤʠ ʟʚʝʥʴʷʤʠ 

ʛʨʳʟʣʘ ʠ ʢʦʣʴʮʘʤʠ [3, ʩ. 40]. 

ʇʨʦʫʰʥʳʝ ʞʝʣʝʟʥʳʝ ʪʦʧʦʨʳ ʩ ʢʣʠʥʦʚʠʜʥʳʤ ʣʝʟʚʠʝʤ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʈʘʞʢʠʥʩʢʦʤ ʠ ʊʝʟʠʢʦʚʩʢʦʤ ʤʦʛʠʣʴʥʠʢʘʭ ɺʝʨʭʥʝʛʦ ʇʨʠʤʦʢʰʘʥʴʷ [5, ʩ. 116]. 

ʏʘʱʝ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʷʟʘʥʩʢʦ-ʦʢʩʢʠʭ ʜʨʝʚʥʦʩʪʷʭ [1, ʩ. 141], ʛʜʝ ʠʭ ʧʦʷʚʣʝ-

ʥʠʝ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʚ ʤʝʩʪʥʫʶ ʩʨʝʜʫ ʥʦʩʠʪʝʣʝʡ ɺʝʨʭʥʝʦʢʩʢʦʡ 

ʤʦʱʠʥʩʢʦʡ ʢʫʣʴʪʫʨʳ [2, ʩ. 43]. ʊʦʧʦʨ ʵʪʦʛʦ ʪʠʧʘ ʠʟ ʋʩʪʴ-ʋʟʠʥʩʢʦʛʦ ʤʦʛʠʣʴʥʠ-

ʢʘ ʤʦʞʝʪ ʙʳʪʴ ʜʘʪʠʨʦʚʘʥ ʥʝ ʧʦʟʜʥʝʝ III ʚ. ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʦʡ 

ʵʪʦʛʦ ʩʪʦʣʝʪʠʷ [3, c. 44].  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʤʠʥʠʘʪʶʨʥʳʝ ʥʘʢʦʥʝʯʥʠʢʠ ʢʦʧʠʡ (ʨʠʩ. 2, 3; 4, 

3). ʀʭ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15 ʩʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʟʚʠʷ ï 7 ʩʤ ʧʨʠ ʰʠʨʠʥʝ ʧʝʨʘ 

ï 2 ʩʤ, ʨʘʩʰʠʨʝʥʥʦʛʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ. ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ɺ. ʅ. ʐʠʪʦʚʘ, ʜʣʷ 
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ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʚʪʦʨʦʡ ʯʝʪʚʝʨʪʠ I ʪʳʩ. ʥ.ʵ. ʭʘʨʘʢʪʝʨʥʳ ʩʦʚʝʨ-

ʰʝʥʥʦ ʠʥʳʝ ʦʙʨʘʟʮʳ ʵʪʦʛʦ ʚʠʜʘ ʦʨʫʞʠʷ ï ʵʪʦ ʵʢʟʝʤʧʣʷʨʳ ʩ ʢʦʨʦʪʢʠʤ ʧʝʨʦʤ ʠ 

ʫʜʣʠʥʥʝʥʦʡ ʚʪʫʣʢʦʡ, ʜʣʠʥʥʳʤ ʰʠʨʦʢʠʤ ʣʝʟʚʠʝʤ, ʠʤʝʶʱʠʤ ʥʠʟʢʦ ʦʧʫʱʝʥʥʳʝ 

ʧʣʝʯʠʢʠ ʠ ʜʚʫʰʠʧʥʳʝ ʥʘʢʦʥʝʯʥʠʢʠ ʜʨʦʪʠʢʦʚ [7, ʩ. 114]. ɺ ʤʫʞʩʢʦʤ ʧʦʛʨʝʙʝʥʠʠ 

19, ʠʟʫʯʝʥʥʦʛʦ ʄ. ʈ. ʇʦʣʝʩʩʢʠʭ, ʪʘʢ ʞʝ ʚʩʪʨʝʯʝʥ ʥʘʢʦʥʝʯʥʠʢ ʩ ʜʚʫʰʠʧʥʳʤ ʧʝ-

ʨʦʤ [4, c. 52].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʠʝ ʤʦʛʠʣʴʥʠʢʠ ʚʪʦʨʦʡ ʯʝʪʚʝʨʪʠ I 

ʪʳʩ. ʥ. ʵ. ʚ ɺʝʨʭʥʝʤ ʇʨʠʤʦʢʰʘʥʴʝ ʝʜʠʥʠʯʥʳ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʝʥ 

ʣʠʰʴ ʈʘʞʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʢʦʪʦʨʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 2015 ʛʦʜʘ 

ʤʦʞʝʪ ʙʳʪʴ ʜʘʪʠʨʦʚʘʥ IIïIII  ʚʚ. ʥ.ʵ. ʠ ʥʝʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʦʪ ʥʝʛʦ ʊʝʟʠ-

ʢʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ IV ʚ. ʥ.ʵ. ʉʨʝʜʠ  ʤʫʞʩʢʠʭ ʟʘʭʦʨʦʥʝʥʠʡ 

ʪʦʣʴʢʦ 25 % ʧʦʛʨʝʙʝʥʥʳʭ ʩʦʜʝʨʞʘʪ ʧʨʝʜʤʝʪʳ ʚʦʦʨʫʞʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʤʠʣʠʪʘʨʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ. ʕʪʦ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴʶ ʚ ʤʦʨʜʦʚʩʢʦʤ ʦʙʱʝʩʪʚʝ ɺʝʨʭʥʝʛʦ ʇʨʠʤʦʢʰʘʥʴʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ 

ʩʣʘʙʦʡ ʟʘʩʝʣʝʥʥʦʩʪʴʶ ʨʘʡʦʥʘ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʤʝʩʪʥʳʝ ʢʫʟʥʝʮʳ, ʩʫʜʷ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʘʢʦʥʝʯʥʠʢʦʚ, ʙʳʣʠ ʩʣʘʙʦ ʟʥʘʢʦʤʳ ʩ ʪʨʘʜʠʮʠʷʤʠ 

ʦʨʫʞʝʡʥʦʛʦ ʜʝʣʘ, ʦʙʱʘʷ ʢʘʥʚʘ ʢʦʪʦʨʦʛʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʤʦ-

ʛʠʣʴʥʠʢʦʚ ʧʦʚʦʣʞʩʢʠʭ ʬʠʥʥʦʚ ʚ ʧʦʟʜʥʝʨʠʤʩʢʦʝ ʚʨʝʤʷ ʠ ʵʧʦʭʫ ʚʝʣʠʢʦʛʦ ʧʝʨʝ-

ʩʝʣʝʥʠʷ ʥʘʨʦʜʦʚ.  
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DYATLINSKY FINDINGS OF PRE-MONGOLIAN TIME  

FROM THE CHUVASH VOLGA REGION  

 

Abstract. The article introduces into scientific circulation archaeological find-

ings, discovered in the late XIX century at the village Dyatlino of the Kazan province 

(Chuvash Republic). The findings dated back to the 10
th
-11th centuries and are probably 

connected with the Mari burial ground. These findings and two new burial grounds of 

pre-Mongolian time, also found in the territory of Chuvashia, indicate the prospect of 

further researches of Finno-Ugric antiquities in the region. 

Keywords: Central Volga area, Middle Ages, funeral monuments, Mari, chro-

nology, ethical identity. 

 

ɺ ʢʦʥʮʝ XIX  ʚʝʢʘ ʚ ʆʙʱʝʩʪʚʦ ʘʨʭʝʦʣʦʛʠʠ, ʠʩʪʦʨʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ ʧʨʠ ʂʘ-

ʟʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʆɸʀʕ) ʧʦʩʪʫʧʠʣʠ ʜʚʘ ʢʦʤʧʣʝʢʪʘ ʥʘʭʦʜʦʢ, ʦʙʥʘʨʫʞʝʥ-

ʥʳʭ ʫ ʜʝʨʝʚʥʠ ɼʷʪʣʠʥʦ (ʥʳʥʝ ʂʦʟʣʦʚʩʢʠʡ ʨʘʡʦʥ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ) 

(ʨʠʩ. 1, 7). ʉʝʡʯʘʩ ʢʦʣʣʝʢʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʤʫʟʝʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘ-

ʪʘʨʩʪʘʥ (ʅʄ ʈʊ) (ʰʠʬʨ ʆɸ-45 (ˉ 5402, 6406), ɸɸ-50). ʇʦ ʦʧʠʩʘʥʠʶ, ʦʜʥʘ 

ʯʘʩʪʴ ʥʘʭʦʜʦʢ (17 ʧʨʝʜʤʝʪʦʚ) ʧʦʩʪʫʧʠʚʰʘʷ ʦʪ ʛʨʘʞʜʘʥʢʠ ɸʥʘʥʴʠʥʦʡ, ʚʝʨʦʷʪʥʦ, 

ʥʘʰʝʜʰʝʡ ʧʨʝʜʤʝʪʳ, ʩʦʜʝʨʞʘʣʘ ʬʨʘʛʤʝʥʪ ʨʘʥʥʝʡ ʙʫʣʛʘʨʩʢʦʡ ʢʝʨʘʤʠʢʠ ʞʸʣʪʦ-

ʛʦ ʮʚʝʪʘ, ʙʨʦʥʟʦʚʳʝ ʞʝʣʦʙʯʘʪʳʡ ʙʫʙʝʥʯʠʢ, ʛʣʘʜʢʫʶ ʤʦʥʝʪʦʦʙʨʘʟʥʫʶ ʧʨʠʚʝʩʢʫ, 

ʧʦʷʩʥʫʶ ʧʨʷʞʢʫ ʩʦ ʱʠʪʢʦʤ, ʥʝʧʦʜʚʠʞʥʦ ʩʢʨʝʧʣʸʥʥʳʤ ʩ ʦʚʘʣʴʥʳʤ ʢʦʣʴʮʦʤ, 

ʜʚʝ ʙʣʷʰʢʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʦʨʥʘʤʝʥʪʦʤ. ɼʨʫʛʦʡ ʢʦʤʧʣʝʢʩ (45 ʧʨʝʜʤʝʪʦʚ), ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ ʙʨʦʥʟʦʚʳʭ ʧʦʷʩʥʳʭ ʥʘʢʣʘʜʦʢ, ʧʦʩʪʫʧʠʣ ʚ ʆɸʀʕ ʦʪ ʛʨʘʞʜʘʥʢʠ 

ʀʣʴʠʥʦʡ [4, c. 169 (ˉ 831, 832), 188-189 (ˉ 872); 13, c. 193. ˉ 686]. 
 

 
 

ʈʠʩ. 1. ɼʷʪʣʠʥʩʢʠʝ ʥʘʭʦʜʢʠ ʥʘ ʢʘʨʪʝ ʤʘʨʠʡʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ IXïXI ʚʚ.: 

1 ï ʈʫʩʝʥʠʭʠʥʩʢʠʡ, 2 ï ɺʳʞʫʤʩʢʠʡ, 3 ï çʅʠʞʥʷʷ ʩʪʨʝʣʢʘè, 4 ï ɼʫʙʦʚʩʢʠʡ, 

5 ï ɸʥʘʪʢʘʩʠʥʩʢʠʡ, 6 ï ɼʝʚʣʝʪʛʠʣʴʜʠʥʩʢʠʡ, 7 ï ɼʷʪʣʠʥʩʢʠʝ ʥʘʭʦʜʢʠ 

(ʧʦ: ʅʠʢʠʪʠʥʘ, ɺʦʨʦʙʴʝʚʘ, 2016).  ʉ ʠʟʤʝʥʝʥʠʷʤʠ 
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ʅʘ ʫʢʘʟʘʥʥʳʝ ʥʘʭʦʜʢʠ ʩʩʳʣʘʣʠʩʴ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸ. ʇ. ʉʤʠʨʥʦʚ, 

ɺ. ʌ. ʂʘʭʦʚʩʢʠʡ ʠ ʈ. ɻ. ʌʘʫʭʨʫʪʜʠʥʦʚ [10, c. 19, 29]. ɸ. ʇ. ʉʤʠʨʥʦʚ ʠ 

ʈ. ɻ. ʌʘʭʨʫʪʜʠʥʦʚ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʙʫʣʛʘʨʩʢʠʤ ʩʝʣʠʱʝʤ ʜʦʤʦʥ-

ʛʦʣʴʩʢʦʛʦ ʚʨʝʤʝʥʠ [21, c. 138; 22, ʩ. 38]. ʆʜʥʘʢʦ ʧʨʝʜʤʝʪʳ ʪʘʢ ʠ ʥʝ ʙʳʣʠ ʦʧʫʙ-

ʣʠʢʦʚʘʥʳ ʠ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʘʪʨʠʙʫʪʠʨʦʚʘʥʳ. ɺ ʬʝʚʨʘʣʝ 2015 ʛʦʜʘ ʅʄ ʈʊ ʧʦ-

ʩʝʪʠʣ ʘʚʪʦʨ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ, ʥʘʭʦʜʢʠ ʙʳʣʠ ʦʧʠʩʘʥʳ, ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʥʳ ʠ 

ʦʪʨʠʩʦʚʘʥʳ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʠʭ ʨʝʘʣʴʥʳʡ ʩʦʩʪʘʚ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʧʠʩʳʚʘʝʤʦʛʦ. 

ʉʦʭʨʘʥʠʚʰʘʷʩʷ ʢʦʣʣʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. 

 

 
ʈʠʩ. 2. ɼʷʪʣʠʥʩʢʠʝ ʥʘʭʦʜʢʠ: 8 ï ʢʝʨʘʤʠʢʘ, ʦʩʪʘʣʴʥʦʝ ï ʙʨʦʥʟʘ 
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ʈʝʤʝʥʥʘʷ ʛʘʨʥʠʪʫʨʘ 

ʇʨʷʞʢʘ (ʨʠʩ. 2, 7) ʙʨʦʥʟʦʚʘʷ ʜʚʫʩʦʩʪʘʚʥʘʷ. ʉʦʩʪʦʠʪ ʠʟ ʮʝʣʴʥʦʣʠʪʦʡ 

ʩʢʦʰʝʥʥʦʡ ʧʦʜ ʫʛʣʦʤ ʨʘʤʢʠ ʩ ʱʠʪʢʦʤ ʛʝʨʘʣʴʜʠʯʝʩʢʦʡ ʬʦʨʤʳ ʙʝʟ ʦʨʥʘʤʝʥʪʘ, ʩ 

ʦʪʦʛʥʫʪʳʤ ʙʦʨʪʠʢʦʤ. ʅʘ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʝ ï ʪʨʠ ʰʧʝʥʴʢʘ-ʰʪʳʨʴʢʘ ʜʣʷ ʢʨʝʧ-

ʣʝʥʠʷ. ɺ ʤʝʩʪʝ ʢʨʝʧʣʝʥʠʷ ʷʟʳʯʢʘ ʚ ʱʠʪʢʝ ʠʤʝʝʪʩʷ ʦʪʚʝʨʩʪʠʝ, ʘ ʨʘʤʢʘ ʩʫʞʘʝʪʩʷ 

ʚ ʦʩʴ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ. ʗʟʳʯʦʢ ʧʨʷʤʦʡ ʧʣʦʩʢʠʡ. 

ʇʨʷʞʢʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʩʘʣʪʦʚʩʢʠʤ ʧʨʦʪʦʪʠʧʘʤ. ɸʥʘʣʦʛʠʠ ʧʦʜʦʙʥʳʤ 

ʧʨʷʞʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʰʠʨʦʢʦ. ɹʣʠʟʢʠʝ ʪʠʧʳ ʩ ʮʝʣʴʥʦʣʠʪʳʤʠ ʱʠʪʢʦʤ ʠ 

ʨʘʤʢʦʡ ʠʟʚʝʩʪʥʳ ʚ ʙʫʣʛʘʨʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ [8, ʨʠʩ. 59, 38]. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʠ ʧʦ ʪʠʧʫ ʧʨʷʞʢʠ ʠʟ ʤʘʨʠʡʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ çʅʠʞʥʷʷ ʩʪʨʝʣ-

ʢʘè (ʧʦʛʨʝʙʝʥʠʷ 6, 10, 23), ɼʫʙʦʚʩʢʠʡ (ʧʦʛʨʝʙʝʥʠʝ 58), ʈʫʩʝʥʠʭʠʥʩʢʠʡ (ʧʦʛʨʝ-

ʙʝʥʠʝ 5) [15, ʨʠʩ. 144, 9; 147, 8; 171,  9; 263,  13; 18, ʨʠʩ. 1, 2].  

ɹʣʷʰʢʠ-ʥʘʢʣʘʜʢʠ ʙʨʦʥʟʦʚʳʝ ʩ ʧʣʦʩʢʠʤʠ ʱʠʪʢʘʤʠ ʩ ʦʪʦʛʥʫʪʳʤʠ ʙʦʨʪʠ-

ʢʘʤʠ, ʩ ʜʚʫʤʷ-ʪʨʝʤʷ ʰʪʳʨʴʢʘʤʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʥʘ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʝ. ɺʝʨʦʷʪ-

ʥʦ, ʥʘʢʣʘʜʢʠ ʣʠʪʳʝ, ʩʜʝʣʘʥʥʳʝ ʧʦ ʚʦʩʢʦʚʳʤ ʤʦʜʝʣʷʤ. ʆʪʜʝʣʳ ʚʳʜʝʣʝʥʳ ʧʦ 

ʬʦʨʤʝ, ʪʠʧʳ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʠʟʜʝʣʠʷ. 

I.  ʇʨʷʤʦʫʛʦʣʴʥʳʝ.  

1) ʉ ʧʦʣʫʢʨʫʛʣʳʤ ʚʳʩʪʫʧʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʚʳʝʤʢʦʡ ʩ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʡ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʨʦʤʙʠʯʝʩʢʠʤ ʠ ʪʨʝʫʛʦʣʴʥʳʤ ʦʨʥʘʤʝʥʪʦʤ ʚ ʚʠʜʝ ʣʦʞ-

ʥʦʡ ʟʝʨʥʠ ʠ ʥʘʩʝʯʝʢ (ʨʠʩ. 2, 13, 14) (ʚʠʜ ʆ21 ʧʦ ʄʫʨʘʰʝʚʦʡ, ʦʪʣʠʯʘʝʪʩʷ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤʠ ʪʨʝʫʛʦʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʨʥʘʤʝʥʪʘ). ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʚʘʨʠ-

ʘʥʪʘʤʠ: 

ʘ) ʥʠʞʥʷʷ ʜʣʠʥʥʘʷ ʩʪʦʨʦʥʘ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʦʣʫʢʨʫʛʣʳʤʠ ʚʳʝʤʢʘʤʠ (ʨʠʩ. 

2, 13) (20 ʵʢʟ.) 

ʙ) ʜʣʠʥʥʳʝ ʩʪʦʨʦʥʳ ʧʨʷʤʳʝ (ʨʠʩ. 2,  14) (25 ʵʢʟ.) 

ɼʘʥʥʳʡ ʥʘʙʦʨ ʥʘʢʣʘʜʦʢ, ʦʯʝʚʠʜʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʧʦʷʩʥʦʡ 

ʥʘʙʦʨ (ʪʘʢʠʝ ʧʦʷʩʥʳʝ ʥʘʙʦʨʳ ʤʦʛʫʪ ʥʘʩʯʠʪʳʚʘʪʴ ʢʘʢ ʨʘʟ ʜʦ 45 ʥʘʢʣʘʜʦʢ). ɸʥʘ-

ʣʦʛʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʥʘʢʣʘʜʢʘʤ ʩ ʚʳʩʪʫʧʦʤ ʠ ʚʳʝʤʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ 

ʰʠʨʦʢʦ. ʆʥʠ ʠʟʚʝʩʪʥʳ ʥʘ ʙʫʣʛʘʨʩʢʠʭ ʧʘʤʷʪʥʠʢʘʭ ï ɹʦʣʛʘʨʩʢʦʝ ʛʦʨʦʜʠʱʝ, ʉʝ-

ʤʝʥʦʚʩʢʦʝ ʠ ʀʟʤʝʨʩʢʦʝ ʩʝʣʠʱʘ [7, ʩ. ʈʠʩ. 44, 82ï83; 9, ʨʠʩ. 56, 82ï83]; ʚ ʤʦʨ-

ʜʦʚʩʢʦʤ ʇʘʥʦʚʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ (ʧʦʛʨʝʙʝʥʠʝ 117) [12, ʪʘʙʣ. 18, 2ï5], ʤʘʨʠʡ-

ʩʢʠʭ ʈʫʩʝʥʠʭʠʥʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ (ʞʢ 2, ʪʫʝʩ 2) [20, ʨʠʩ. 1, 46], çʅʠʞʥʷʷ ʩʪʨʝʣ-

ʢʘè (ʞʢ 8, 10) [15,  ʨʠʩ. 201ɹ; 202, 4], ɸʥʘʪʢʘʩʠʥʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ (ʞʢ 2, ʧ ʧʦ-

ʛʨʝʙʝʥʠʝ 6) [18, ʨʠʩ. 5, 20], ʚ ʣʦʤʦʚʘʪʦʚʩʢʠʭ ʜʨʝʚʥʦʩʪʷʭ ï ʄʘʣʦ-ɸʥʠʢʦʚʩʢʠʡ 

ʤʦʛʠʣʴʥʠʢ [2, ʩ.  201] ʠ ɺʷʪʩʢʦʤ ʛʫʙʝʨʥʠʠ, ɻʣʘʟʦʚʩʢʠʡ ʫʝʟʜ (ɻʀʄ, ʦʧ. 

266/1596) [14, ʩ. 54, ʨʠʩ. 79, 1], ʥʘ ʩʝʚʝʨʥʳʭ ʜʨʝʚʥʝʨʫʩʩʢʠʭ ʧʘʤʷʪʥʠʢʘʭ ï ʥʘ 

ʂʫʙʝʥʩʢʦʤ ʠ ɹʝʣʦʤ ʦʟʝʨʘʭ [5, ʩ. 89, ʨʠʩ. 76,  12ï14], ʚʧʣʦʪʴ ʜʦ ɹʠʨʢʠ, ɺʝʥʛʨʠʠ 

ʠ ɼʫʥʘʡʩʢʦʡ ɹʦʣʛʘʨʠʠ [20, ʩ. 29; 5, ʩ. 89]. ɽ. ʇ. ʂʘʟʘʢʦʚ ʜʘʪʠʨʫʝʪ ʧʦʜʦʙʥʳʝ 

ʥʘʢʣʘʜʢʠ 2 ʧʦʣʦʚʠʥʦʡ  XïXI ʚʚ. [7, ʨʠʩ. 44,  81ï83]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʢʣʦʥʷʶʪʩʷ 

ʢ ʠʭ ʙʫʣʛʘʨʩʢʦʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʭʦʪʷ ʥʝ ʠʩʢʣʶʯʝʥʦ ʠ ʙʦʣʝʝ ʟʘʧʘʜʥʦʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ [20, ʩ. 28ï29]. 

II. ʉʝʨʜʮʝʚʠʜʥʳʝ.  

1) ʉ ʫʛʣʫʙʣʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʦʨʥʘʤʝʥʪʦʤ ʠʟ ʯʝʪʳʨʝʭ ʧʘʣʴʤʝʪʦʚʠʜ-

ʥʳʭ ʫʟʦʨʦʚ, ʮʝʥʪʨʘʣʴʥʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪ ʩʝʨʜʮʝ, ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʘʧʣʝ-
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ʚʠʜʥʳʤʠ ʚʳʩʪʫʧʘʤʠ ʧʦ ʩʪʦʨʦʥʘʤ ʠʟʜʝʣʠʷ: ʪʨʝʤʷ ʩʚʝʨʭʫ ʠ ʜʚʫʤʷ, ʩʣʘʙʦ ʟʘʤʝʪ-

ʥʳʤʠ, ʧʦ ʙʦʢʘʤ; ʩ ʧʨʦʙʠʪʳʤ ʦʪʚʝʨʩʪʠʝʤ (ʨʠʩ. 2,  12).  ʊʦʯʥʳʭ ʘʥʘʣʦʛʠʡ ʥʘʡʪʠ 

ʥʝ ʫʜʘʣʦʩʴ, ʦʜʥʘʢʦ ʩʘʤʘ ʬʦʨʤʘ ʥʘʢʣʘʜʢʠ ʠ ʩʪʠʣʴ ʦʨʥʘʤʝʥʪʘ ʚʧʦʣʥʝ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʚ ʢʦʥʮʝ I ï ʥʘʯʘʣʝ II  ʪʳʩ. ʥ. ʵ. [14, ʨʠʩ. 48, 1ɺ-1, 52, 1ɽ-

1; 12, ʪʘʙʣ. 19,  7; 32, 3; 7, ʨʠʩ. 44, 59].  

2) ɼʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʙʝʟ ʦʨʥʘʤʝʥʪʘ, ʩ ʧʨʦʙʠʪʳʤ ʦʪʚʝʨʩʪʠʝʤ (ʨʠʩ. 2, 11). 

ʇʦʜʚʝʩʢʠ ʙʨʦʥʟʦʚʳʝ 

ʆʪʜʝʣʳ ʚʳʜʝʣʝʥʳ ʧʦ ʬʦʨʤʝ, ʪʠʧʳ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʠʟʜʝʣʠʷ. 

I. ʄʦʥʝʪʦʚʠʜʥʘʷ ʧʣʦʩʢʘʷ ʩ ʮʝʣʴʥʦʣʠʪʳʤ ʫʰʢʦʤ ʜʣʷ ʧʨʠʚʝʰʠʚʘʥʠʷ (ʨʠʩ. 

2, 1) (1 ʵʢʟ.). 

ʄʦʥʝʪʦʚʠʜʥʳʝ ʧʦʜʚʝʩʢʠ, ʦʙʳʯʥʦ ʩ ʧʨʠʢʣʝʧʘʥʥʳʤ ʫʰʢʦʤ, ʯʘʩʪʦ ʦʨʥʘ-

ʤʝʥʪʠʨʦʚʘʥʥʳʝ, ʜʦʚʦʣʴʥʦ ʯʘʩʪʘʷ ʥʘʭʦʜʢʘ ʚ ʤʘʨʠʡʩʢʠʭ ʠ ʤʦʨʜʦʚʩʢʠʭ ʧʦʛʨʝ-

ʙʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʦʙʳʯʥʦ ʚ ʩʦʩʪʘʚʝ ʦʞʝʨʝʣʴʷ. ʀʟʚʝʩʪʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʤʘ-

ʨʠʡʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ ɺʝʩʝʣʦʚʩʢʦʛʦ (ʧʦʛʨʝʙʝʥʠʷ 2, 23, 24), ɼʫʙʦʚʩʢʦʛʦ (ʧʦʛʨʝ-

ʙʝʥʠʝ 34) çʅʠʞʥʷʷ ʩʪʨʝʣʢʘè (ʧʦʛʨʝʙʝʥʠʝ 40) [15, ʨʠʩ. 7, 5; 62,  2; 64,  9; 19,  2-

3; 23, 9ɹ, 3], ʚ ʤʦʨʜʦʚʩʢʠʭ  ʇʘʥʦʚʩʢʦʛʦ (ʧʦʛʨʝʙʝʥʠʝ 70) [12, ʪʘʙʣ. 11, 3], ʂʨʶ-

ʢʦʚʦ-ʂʫʞʥʦʚʩʢʦʛʦ [11, ʪʘʙʣ. XIII , 1; XXII , 2] ʤʦʛʠʣʴʥʠʢʦʚ. 

II. ʇʦʣʫʩʬʝʨʠʯʝʩʢʠʝ ʛʨʫʰʝʚʠʜʥʳʝ ʩ ʫʰʢʦʤ ʜʣʷ ʧʨʠʚʝʰʠʚʘʥʠʷ. 

1) ʉ ʧʨʦʜʦʣʴʥʳʤʠ ʞʝʣʦʙʢʘʤʠ (ʨʠʩ. 2, 4) (3 ʵʢʟ.).  

ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʚʝʩʪʥʳ ʧʦ ʙʫʣʛʘʨʩʢʠʤ ʧʘʤʷʪʥʠʢʘʤ (ʀʟʤʝʨʩʢʦʝ ʩʝʣʠʱʝ) 

[7, ʨʠʩ. 40, 53ï55], ʤʘʨʠʡʩʢʠʤ ʤʦʛʠʣʴʥʠʢʘʤ: ɺʝʩʝʣʦʚʩʢʦʤʫ (ʧʦʛʨʝʙʝʥʠʝ 27), 

çʏʝʨʝʤʠʩʩʢʦʝ ʢʣʘʜʙʠʱʝè (ʦʪʜʝʣʴʥʳʝ ʥʘʭʦʜʢʠ), çʅʠʞʥʷʷ ʩʪʨʝʣʢʘè (ʧʦʛʨʝʙʝʥʠʝ 

36), ɼʫʙʦʚʩʢʦʤʫ (ʧʦʛʨʝʙʝʥʠʝ 36), ɸʥʘʪʢʘʩʠʥʩʢʦʤʫ (ʞʢ. 2) [15, ʨʠʩ. 70, 14, 16; 

112,  20; 190,  3; 240,  1; 18, ʨʠʩ. 4,  19ï26].  

 
 

ʈʠʩ. 3. ʅʘʭʦʜʢʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʏʫʚʘʰʠʠ: 1 ï ʏʝʙʦʢʩʘʨʩʢʠʡ ʫʝʟʜ, 2 ï ɹʝʣʘʷ ɺʦʣʦʞʢʘ, 

ʊʝʪʶʰʩʢʠʡ ʫʝʟʜ (ʙʨʦʥʟʘ) (ʧʦ: Tallgren, 1918) 

 

2) ɻʣʘʜʢʠʝ, ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʳ [ʨʠʩ. 2,  5, 6] (2 ʵʢʟ.).  

ɸʥʘʣʦʛʠʠ ʠʟʚʝʩʪʥʳ ʧʦ ʙʫʣʛʘʨʩʢʠʤ ʧʘʤʷʪʥʠʢʘʤ (ʀʟʤʝʨʩʢʦʝ ʩʝʣʠʱʝ) [7, 

ʨʠʩ. 40,  33ï36], ʯʝʧʝʮʢʦʤʫ ʛʦʨʦʜʠʱʫ ʀʜʥʘʢʘʨ [6, ʨʠʩ. 55,  1ï2; 56, 6, 14], ʤʘ-
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ʨʠʡʩʢʠʤ ʤʦʛʠʣʴʥʠʢʘʤ: ɺʝʩʝʣʦʚʩʢʦʤʫ [ʧʦʛʨʝʙʝʥʠʷ 9, 12, 16; 17ï18], çʏʝʨʝʤʠʩ-

ʩʢʦʝ ʢʣʘʜʙʠʱʝè (ʧʦʛʨʝʙʝʥʠʷ 14, 15), ʖʤʩʢʦʤʫ (ʧʦʛʨʝʙʝʥʠʷ 4, 6, 7), çʅʠʞʥʷʷ 

ʉʪʨʝʣʢʘè (ʧʦʛʨʝʙʝʥʠʷ 2, 2ʘ, ʞʢ 9, 13), ɼʫʙʦʚʩʢʦʤʫ (ʧʦʛʨʝʙʝʥʠʷ 47, 49, 53, 57, 

58, 63), ɸʥʘʪʢʘʩʠʥʢʦʤʫ (ʧʦʛʨʝʙʝʥʠʝ 8) [15, ʨʠʩ. 29,  2-3; 36,  3; 48, 2; 52, 12, 15; 

104, 5; 109,  9; 113,  3; 120, 14-15, 17; 125,  7; 127,  3; 135,  10-11; 201, 9; 205, 6; 

252, 5; 253, 2; 258ɸ,  9; 261ɸ, 4; 263, 4; 266,  8; 18, ʨʠʩ. 4, 8-10]. ʋʢʘʟʘʥʥʳʝ ʪʠ-

ʧʳ ʧʦʜʚʝʩʦʢ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʫʣʛʘʨʩʢʦʛʦ ʨʝʤʝʩʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ XïXI 

ʚʚ. [7, ʩ. 119]. 

ɹʨʘʩʣʝʪʳ ʙʨʦʥʟʦʚʳʝ 

ʆʪʜʝʣʳ ʚʳʜʝʣʝʥʳ ʧʦ ʬʦʨʤʝ ʩʝʯʝʥʠʷ, ʪʠʧʳ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʠʟʜʝʣʠʷ. 

I. ʂʨʫʛʣʦʜʨʦʪʦʚʳʝ.  

1) ɹʝʟ ʨʘʩʰʠʨʝʥʠʷ (ʨʠʩ. 2, 2, 15). 

2) ʉʣʝʛʢʘ ʨʘʩʰʠʨʷʶʱʠʡʩʷ ʥʘ ʢʦʥʮʝ (ʨʠʩ. 2, 3). 

ʂʨʫʛʣʦʜʨʦʪʦʚʳʝ ʙʨʘʩʣʝʪʳ ʙʝʟ ʨʘʩʰʠʨʝʥʠʷ ʥʘ ʢʦʥʮʘʭ ʠʟʚʝʩʪʥʳ ʧʦ ʙʫʣ-

ʛʘʨʩʢʠʤ ʧʘʤʷʪʥʠʢʘʤ (ʀʟʤʝʨʩʢʦʝ ʩʝʣʠʱʝ) [7, ʨʠʩ. 41, 4], ʤʘʨʠʡʩʢʠʤ ʤʦʛʠʣʴʥʠ-

ʢʘʤ çʅʠʞʥʷʷ ʩʪʨʝʣʢʘè, ɼʫʙʦʚʩʢʦʤʫ [15, ʨʠʩ. 173, 9; 235, 1ï2], ʤʦʨʜʦʚʩʢʠʤ ʇʘ-

ʥʦʚʩʢʦʤʫ, ɽʣʠʟʘʚʝʪ-ʄʠʭʘʡʣʦʚʩʢʦʤʫ ʤʦʛʠʣʴʥʠʢʘʤ [12, ʪʘʙʣ. 13, 2; 43,  1]. 

II. ʇʨʷʤʦʫʛʦʣʴʥʳʡ ʚ ʩʝʯʝʥʠʠ, ʫʧʣʦʱʝʥʥʳʡ, ʩ ʦʢʨʫʛʣʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʥʘ 

ʢʦʥʮʝ, ʦʙʣʦʤʘʥ (ʨʠʩ. 2, 9).  

III. ʇʨʷʤʦʫʛʦʣʴʥʳʡ ʚ ʩʝʯʝʥʠʠ, ʫʧʣʦʱʝʥʥʳʡ, ʩ ʞʝʣʦʙʢʦʤ, ʧʨʦʭʦʜʷʱʝʤ ʧʦ 

ʩʝʨʝʜʠʥʝ ʚʜʦʣʴ ʧʦ ʣʠʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʨʘʩʣʝʪʘ, ʩ ʦʢʨʫʛʣʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʥʘ 

ʢʦʥʮʘʭ. 

1)  ʉ çʛʘʣʦʯʢʦʡè ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ (ʨʠʩ. 2, 10). 

2) ʉ çʢʨʝʩʪʠʢʦʤè ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ (ʨʠʩ. 2, 16). 

ʇʦʜʦʙʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʥʘ ʢʦʥʮʘʭ ʫʧʣʦʱʝʥʥʳʭ ʙʨʘʩʣʝʪʦʚ ʠ ʥʘʣʠʯʠʝ ʞʝ-

ʣʦʙʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʨʘʩʣʝʪʘ, ʠʟʚʝʩʪʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘ 

ʤʘʨʠʡʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ çʅʠʞʥʷʷ ʩʪʨʝʣʢʘè, ɼʫʙʦʚʩʢʦʛʦ, ɺʝʩʝʣʦʚʩʢʦʛʦ [15, ʨʠʩ. 

29, 4; 161, 15; 218,  8; 219, 12, 14; 241, 19]. ʆʜʥʘʢʦ ʥʘ ʦʜʥʦʤ ʠʣʠ ʜʚʫʭ ʠʟ ʠʭ 

ʢʦʥʮʦʚ ʯʘʱʝ ʦʢʨʫʛʣʳʝ ʫʛʣʫʙʣʝʥʠʷ. ʀʜʝʥʪʠʯʥʳʡ ʜʷʪʣʠʥʩʢʦʤʫ ʙʨʘʩʣʝʪ ʩ ʢʨʝ-

ʩʪʠʢʦʤ, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʜʨʝʚʥʝʤʘʨʠʡʩʢʦʤ ɼʫʙʦʚʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ (ʧʦʛʨʝʙʝ-

ʥʠʝ 8) [15, ʨʠʩ. 219, 14]. ɼʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʦʜʦʙʥʳʭ ʙʨʘʩʣʝʪʦʚ ʩ ʞʝʣʦʙʢʦʤ 

ʚʩʪʨʝʯʝʥʳ ʚ ʧʦʛʨʝʙʝʥʠʷʭ ʤʦʨʜʦʚʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ ʇʦʚʦʣʞʴʷ [1, ʩ. 

39, ʨʠʩ,  67,  1]. 

ɺ ʢʦʣʣʝʢʮʠʠ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʥʝʙʦʣʴʰʦʡ ʬʨʘʛʤʝʥʪ ʣʝʧʥʦʛʦ ʢʝʨʘʤʠʯʝ-

ʩʢʦʛʦ ʩʦʩʫʜʘ ʩ  ʧʨʦʯʝʨʯʝʥʥʳʤ ʙʝʩʩʠʩʪʝʤʥʳʤ ʦʨʥʘʤʝʥʪʦʤ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʮʚʝʪʘ ʙʝʟ ʚʠʜʠʤʳʭ ʧʨʠʤʝʩʝʡ (ʨʠʩ. 2, 8). ʆʧʨʝʜʝʣʠʪʴ ʝʛʦ ʢʫʣʴʪʫʨʥʦ-

ʭʨʦʥʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ. ɽʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʢʘʢ ʨʘʥʥʝʙʫʣʛʘʨʩʢʦʛʦ ʩʦʤʥʠʪʝʣʴʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʭʦʜʦʢ ʜʘʪʠʨʫʝʪʩʷ XïXI ʚʚ., ʪʷʛʦʪʝʷ ʢ XI 

ʚ., ʦʪʥʦʩʠʪʩʷ ʢ ʙʫʣʛʘʨʩʢʦʤʫ ʨʝʤʝʩʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦ-

ʢʦ ʚ ɺʦʣʛʦ-ʂʘʤʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʮʝʣʦʤ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ  ʧʦʣʥʳʝ ʠ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʘʥʘʣʦʛʠʠ ʜʷʪʣʠʥʩʢʠʤ ʥʘʭʦʜʢʘʤ ʚʩʪʨʝʯʝʥʳ ʚ ʜʨʝʚʥʦʩʪʷʭ ʤʘʨʠʡʩʢʦʡ 

ʢʫʣʴʪʫʨʳ. ʕʪʦ ʚʧʦʣʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʤʘʨʠʡʩʢʠʭ ʧʦʛʨʝʙʘʣʴʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʏʫʚʘʰʩʢʦʛʦ ʇʦʚʦʣʞʴʷ ʚ 
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ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (ɸʥʘʪʢʘʩʠʥʩʢʠʡ ʠ ɼʝʚʣʝʪʛʠʣʴʜʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢʠ) (ʨʠʩ. 1) 

[17]. ʉʫʜʷ ʧʦ ʩʦʩʪʘʚʫ ʥʘʭʦʜʦʢ (ʮʝʣʳʡ ʨʝʤʝʥʥʦʡ ʥʘʙʦʨ, ʦʙʠʣʠʝ ʙʨʘʩʣʝʪʦʚ) ʜʷʪ-

ʣʠʥʩʢʠʝ ʥʘʭʦʜʢʠ, ʚʝʨʦʷʪʥʦ, ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʧʦʛʨʝʙʘʣʴʥʦʛʦ ʧʘʤʷʪʥʠʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʝʜʘʣʝʢʦ ʦʪ ʜʝʨʝʚʥʠ ɼʷʪʣʠʥʦ. ɺʦʟʤʦʞʥʦ, ʵʪʦʪ ʤʦʛʠʣʴʥʠʢ ʤʦʛ 

ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʂʨʠʫʰʩʢʦʡ ʜʶʥʳ (ʂʨʠʫʰʠ ï ʩʦʩʝʜʥʷʷ ʜʝ-

ʨʝʚʥʷ ɼʷʪʣʠʥʦ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʜʨʫʛʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɸʥʠʰ), ʛʜʝ ʠʟʚʝʩʪʥʦ ʩʝ-

ʣʠʱʝ ʜʦʤʦʥʛʦʣʴʩʢʦʛʦ ʚʨʝʤʝʥʠ.  

ʆ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʜʨʝʚʥʦʩʪʷʭ ʜʦʤʦʥʛʦʣʴʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʏʫʚʘʰʩʢʦʤ 

ʇʦʚʦʣʞʴʝ ʛʦʚʦʨʷʪ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʥʘʭʦʜʢʠ, ʠʟʚʝʩʪʥʳʝ ʝʱʝ ʧʦ ʢʦʣʣʝʢʮʠʠ 

ɺ. ɿʘʫʩʘʡʣʦʚʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ɸ. ʄ. ʊʘʣʴʛʨʝʥʦʤ. 

ɹʨʦʥʟʦʚʦʝ ʥʘʛʨʫʜʥʦʝ ʫʢʨʘʰʝʥʠʝ ʠʟ ʪʨʝʭ ʫʤʙʦʥʦʚʠʜʥʳʭ ʙʣʷʰʝʢ ʚ ʦʩʥʦʚʝ 

ʩ ʦʜʥʦʡ ʧʝʪʣʝʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʪʨʝʤʷ ʚ ʥʠʞʥʝʡ, ʩ ʪʨʝʤʷ ʰʫʤʷʱʠʤʠ ʣʘʧʯʘ-

ʪʳʤʠ ʧʨʠʚʝʩʢʘʤʠ ʥʘ ʜʚʫʭʟʚʝʥʴʝʚʦʡ ʮʝʧʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ (ʨʠʩ. 3, 1). ʆʙʥʘʨʫʞʝ-

ʥʦ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʫʝʟʜʝ [23, pl. 2, 27; p. 50]. ɸʥʘʣʦʛʠʯʥʘʷ ʠʟʚʝʩʪʥʘ ʚ ʜʨʝʚʥʦ-

ʩʪʷʭ ʢʦʩʪʨʦʤʩʢʦʡ ʤʝʨʠ XIïXII  ʚʚ. [3, ʨʠʩ. 96, 1], ʙʣʠʟʢʘʷ ï ʚ ʤʘʨʠʡʩʢʦʤ ɺʝʩʝ-

ʣʦʚʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ (ʧʦʛʨʝʙʝʥʠʝ 3) [15, ʨʠʩ. 11, 2]. 

ɹʨʦʥʟʦʚʘʷ ʦʙʫʚʥʘʷ ʘʞʫʨʥʘʷ ʙʣʷʭʘ ʥʘ ʘʨʦʯʥʦʡ ʦʩʥʦʚʝ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʧʣʘʩʪʠʥʦʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʫʢʨʘʰʝʥʥʦʡ ʣʦʞʥʦʚʠʪʳʤ ʠ ʩʧʠʨʘʣʝʚʠʜʥʳʤ ʦʨʥʘ-

ʤʝʥʪʦʤ, ʩ 13 ʧʝʪʣʷʤʠ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʩʦʝʜʠʥʝʥʳ ʰʫʤʷʱʠʝ ʣʘʧʯʘʪʳʝ ʧʨʠʚʝʩʢʠ 

ʧʦ ʩʪʦʨʦʥʘʤ (ʦʙʣʦʤʘʥʘ) (ʨʠʩ. 3, 2). ʅʘʡʜʝʥʘ ʫ ʜʝʨʝʚʥʠ ɹʝʣʘʷ ɺʦʣʦʞʢʘ ʊʝʪʶʰ-

ʩʢʦʛʦ ʫʝʟʜʘ (ʚʝʨʦʷʪʥʦ, ʵʪʦ ʜʝʨʝʚʥʷ ɹʝʣʘʷ ɺʦʣʦʞʢʘ ʗʣʴʯʠʢʩʢʦʛʦ ʨʘʡʦʥʘ) [23, pl. 

2, P. 50]. ɸʥʘʣʦʛʠʯʥʘʷ ʥʘʡʜʝʥʘ ʚ ʉʪʘʨʦʜʝʚʠʯʝʥʩʢʦʤ ʤʦʨʜʦʚʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ 

(ʧʦʛʨʝʙʝʥʠʝ 182), ʛʜʝ ʦʪʥʝʩʝʥʘ ʢ ʢʦʥʮʫ XI ʚ. [19, ʩ. 55, 103ï104, ʨʠʩ. 77, ʩ. 10]. 

ʊʘʢʞʝ ʧʦʜʦʙʥʳʝ ʙʣʷʭʠ ʠʟʚʝʩʪʥʳ ʚ ʧʦʛʨʝʙʝʥʠʠ XïXI ʚʚ. ʂʠʫʯʝʨʩʢʦʛʦ ʤʝʨʷʥ-

ʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʘ [3, ʨʠʩ. 42,  7] ʠ ʚ ʊʘʥʢʝʝʚʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ (ʧʦʛʨʝʙʝʥʠʝ 

1101) (X ʚ.) [8, ʩ. 218, ʨʠʩ. 80, 19]. 

ɼʘʥʥʳʡ ʦʙʟʦʨ ʧʦʢʘʟʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʦʠʩʢʘ ʜʨʝʚʥʦʩʪʝʡ IXïXI ʚʚ. 

ʚ ʏʫʚʘʰʠʠ. ɺʝʨʦʷʪʥʦ, ʬʠʥʥʦ-ʫʛʦʨʩʢʠʝ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʘʨʠʡʩʢʠʝ) ʧʘʤʷʪʥʠ-

ʢʠ ʚ ʣʝʩʥʦʡ ʟʦʥʝ ʏʫʚʘʰʩʢʦʛʦ ʇʦʚʦʣʞʴʷ ʜʦʤʦʥʛʦʣʴʩʢʦʛʦ ʚʨʝʤʝʥʠ ʝʱʝ ʙʫʜʫʪ 

ʦʪʢʨʳʪʳ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. 
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BITS FROM MORDOVIAN BURAL GROUNDS OF 3ï14 CENTURES 

 

Abstract: The article presents a typology of bits from Mordovian burial grounds 

of 3ï14 centuries. This element is the main part of the horse equipment. The study of 

the types diversity may contribute to the determination of the economic development 

level and can identify the cultural ties of the Mordovian people. 
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ʋʜʠʣʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʜʝʪʘʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʚʝʨʭʦʚʳʤ ʢʦʥʝʤ. ʆʥʠ ʩʦ-

ʩʪʦʷʪ ʠʟ ʛʨʳʟʣʘ, ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʝʨʝʛʠʙʦʤ, ʩʪʝʨʞʥʝʡ ʠ 

ʧʨʠʱʝʯʥʳʭ ʪʨʝʥʟʝʣʝʡ ï ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʚ ʬʦʨʤʝ ʢʦʣʝʮ ʠʣʠ ʧʨʷʤʳʭ, ɻ ʠ S-ʚʠʜ-

ʥʳʭ ʧʩʘʣʠʡ. ɻʨʳʟʣʦ ʫʜʠʣ ʦʙʳʯʥʦ ʞʝʣʝʟʥʦʝ, ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʨʝʥʟʝʣʝʡ ʧʦʤʠʤʦ 

ʞʝʣʝʟʘ ʤʦʛʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣ (ʙʨʦʥʟʘ) ʠ ʢʦʩʪʴ. ʅʘʤʠ ʙʳʣʦ ʫʯʪʝʥʦ 

284 ʵʢʟ. ʫʜʠʣ ʠʟ ʤʦʨʜʦʚʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ. ʉʨʝʜʠ ʥʠʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʳ ʫ 246 

ʵʢʟ., ʪʠʧ 38 ʫʜʠʣ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. ʇʦ ʚʠʜʫ ʪʨʝʥʟʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʤʘʪʝʨʠ-

ʘʣʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʫʜʠʣʘ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ, ʥʘ ʦʪʜʝʣʳ ʧʦ ʩʧʦʩʦʙʫ ʦʬʦʨʤ-

ʣʝʥʠʷ ʢʦʥʮʦʚ ʛʨʳʟʣʘ ʠ ʥʘʣʠʯʠʶ ʧʝʨʝʛʠʙʘ ʩʪʝʨʞʥʝʡ, ʥʘ ʪʠʧʳ ï ʧʦ ʬʦʨʤʝ ʪʨʝʥ-

ʟʝʣʷ (ʢʦʣʝʮ ʠ ʧʩʘʣʠʡ). 

ɻʨʫʧʧʘ I. ʂʦʣʴʯʘʪʳʝ. ɾʝʣʝʟʥʳʝ. 

ʆʪʜʝʣ ɸ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟʣʘ ʠ 

ʧʨʦʜʝʪʳʤʠ ʚ ʥʠʭ ʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (34 ɻ ʢʟ.). ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ, ʜʠʘʤʝʪʨʦʤ 3,5ï5,5 

ʩʤ (ʨʠʩ. 1, 1). 

                                                           
*
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤ-

ʤʳ çʇʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2016ï2020 ʛʦʜʳè (ʧʨʦ-

ʝʢʪ  ̄09.Z33.25.0202 çɻʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʤʦ-

ʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè). 
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ʊʠʧ II  (25 ʵʢʟ.). ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ, ʜʠʘʤʝʪʨʦʤ 5,6ï8 

ʩʤ (ʨʠʩ. 1, 2, 3). 

ʊʠʧ III  (17 ʵʢʟ.). ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ (ʨʠʩ. 1, 5). 

ʊʠʧ IV (23 ʵʢʟ.). ɺ ʥʝʧʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʛʨʳʟʣʘ ʧʨʦʜʝʪʳ ʧʦ ʜʚʘ ʧʦʜʚʠʞ-

ʥʳʭ ʢʨʫʛʣʳʭ ʚ ʩʝʯʝʥʠʠ ʢʦʣʴʮʘ. ɹʦʣʴʰʝʝ ʢʦʣʴʮʦ, ʯʘʩʪʦ ʪʦʨʜʠʨʦʚʘʥʥʦʝ, ʠʩʧʦʣʴ-

ʟʦʚʘʣʦʩʴ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ, ʤʝʥʴʰʝʝ ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ï ʷʚʣʷʣʦʩʴ ʧʦʚʦʜ-

ʥʳʤ (ʨʠʩ. 1, 4). 

ʊʠʧ V (1 ʵʢʟ.). ʉ ʙʦʣʴʰʠʤʠ ʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ, ʚ ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʝʙʦʣʴʰʠʝ ʢʦʣʴʮʘ (ʨʠʩ. 2,1). 

ʆʪʜʝʣ ɹ. ʉ ʚʦʩʴʤʝʨʢʦʚʠʜʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟ-

ʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʦ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʩ ʧʨʦʜʝʪʳʤʠ ʚ 

ʥʠʭ ʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (1 ʵʢʟ.). ɺʦ ʚʥʝʰʥʝʝ ʢʦʣʴʮʦ ʛʨʳʟʣʘ ʧʨʦʜʝʪʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʴʮʦ ʜʣʷ 

ʧʦʚʦʜʘ, ʚʦ ʚʥʫʪʨʝʥʥʝʝ, ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ, ʧʨʦʜʝʪʦ ʢʨʫʧʥʦʝ ʢʦʣʴʮʦ (ʨʠʩ. 

2, 2). 

ʆʪʜʝʣ ɺ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟʣʘ, ʩ 

ʧʨʦʜʝʪʳʤʠ ʚ ʥʠʭ ʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ. ʆʜʥʦʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (12 ʵʢʟ.). ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ 

(ʨʠʩ. 2, 3). 

ɻʨʫʧʧʘ II. ʂʦʣʴʯʘʪʳʝ. ɻʨʳʟʣʦ ʞʝʣʝʟʥʦʝ, ʢʦʣʴʮʘ ʙʨʦʥʟʦʚʳʝ.  

ʆʪʜʝʣ ɸ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟʣʘ ʩ 

ʧʨʦʜʝʪʳʤʠ ʚ ʥʠʭ ʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (4 ʵʢʟ.). ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 2, 4). 

ʊʠʧ II  (2 ʵʢʟ.). ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚ ʩʝʯʝʥʠʠ ʪʨʝʫʛʦʣʴʥʦ-ʚʳʧʫʢʣʳʝ (ʨʠʩ. 

2, 5, 6). 

ɻʨʫʧʧʘ III. ʉ ʧʩʘʣʠʷʤʠ. ɾʝʣʝʟʥʳʝ. 

ʆʪʜʝʣ ɸ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʢʨʫʛʣʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ 

ʛʨʳʟʣʘ, ʩ ʧʨʦʜʝʪʳʤʠ ʚ ʥʠʭ ʧʩʘʣʠʷʤʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (2 ʵʢʟ.). ʇʩʘʣʠʠ ʠʟʦʛʥʫʪʳ, ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʣʠ ʢʨʫʛʣʳʝ ʫ 

ʦʜʥʦʛʦ ʢʦʥʮʘ ʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʫ ʜʨʫʛʦʛʦ, ʩʦ ʩʢʦʙʦʡ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ. 

ɹʝʟ ʧʦʚʦʜʥʳʭ ʢʦʣʝʮ (ʨʠʩ. 3, 1, 2). 

ʊʠʧ II  (1 ʵʢʟ.). ʇʩʘʣʠʠ ʠʟʦʛʥʫʪʳʝ, ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ, ʩ ʩʝʨʝʙʨʷ-

ʥʳʤʠ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʦʢʦʥʯʘʥʠʷʤʠ ʠ ʧʣʘʩʪʠʥʯʘʪʦʡ ʩʢʦʙʦʡ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʦʛʦʣʦʚʴʷ. ɹʝʟ ʧʦʚʦʜʥʳʭ ʢʦʣʝʮ (ʨʠʩ. 3, 3). 

ʆʪʜʝʣ ɹ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʢʨʫʛʣʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ 

ʛʨʳʟʣʘ, ʚ ʢʦʪʦʨʳʝ ʧʨʦʜʝʪʳ ʠ ʧʦʜʚʠʞʥʳʝ ʧʦʚʦʜʥʳʝ ʢʦʣʴʮʘ ʠ ʧʩʘʣʠʠ. ɼʚʫʩʦ-

ʩʪʘʚʥʳʝ. 

ʊʠʧ I (2 ʵʢʟ.). ʇʩʘʣʠʠ ʧʨʷʤʳʝ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ, ʩʦ ʩʢʦʙʦʡ ʜʣʷ ʢʨʝʧʣʝ-

ʥʠʷ ʦʛʦʣʦʚʴʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ 

(ʨʠʩ. 3, 4). 

ʊʠʧ II  (3 ʵʢʟ.). ʇʩʘʣʠʠ S-ʚʠʜʥʳʝ, ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʣʠ ʧʦʜʪʨʝ-

ʫʛʦʣʴʥʳʝ, ʩʦ ʩʢʦʙʦʡ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ 

ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 3, 6). 
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ʈʠʩ. 1. ʋʜʠʣʘ 

1 ï ʪʠʧ IAI ; 2, 3 ï ʪʠʧ IAII ; 4 ï ʪʠʧ IAIV ; 5 ï ʪʠʧ IAIII . 

1 ï ʉʝʣʠʢʩʝʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 85; 2 ï ʉʝʣʠʢʩʝʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 99;  

3 ï ʇʘʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 65; 4 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 165;  

5 ï ʂʝʣʴʛʠʥʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʢʦʥʩʢʦʝ ʧʦʛʨʝʙʝʥʠʝ ˉ 1 
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ʈʠʩ. 2. ʋʜʠʣʘ 

1 ï ʪʠʧ IAV; 2 ï ʪʠʧ IɹI; 3 ï ʪʠʧ IBI; 4 ï ʪʠʧ IIAI ; 5, 6 ï ʪʠʧ IIɸII. 

1 ï ʊʦʤʥʠʢʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ.VII  (?); 2 ï II ɾʫʨʘʚʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 10;  

3 ï ɿʘʨʝʯʥʦʝ II, ʧ. 112; 4 ï ʐʝʤʳʰʝʡʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 3; 5 ï ʉʪʝʢʩʦʚʦ II (?), 

 ʦʪʜʝʣʴʥʘʷ ʥʘʭʦʜʢʘ 1975 ʛ.; 6 ï ʋʩʪʴ-ʋʟʠʥʩʢʠʡ 2 ʤʦʛʠʣʴʥʠʢ, ʧ. 36 
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ʊʠʧ III  (1 ʵʢʟ.). ʇʩʘʣʠʠ ʜʫʛʦʦʙʨʘʟʥʦ ʠʟʦʛʥʫʪʳ, ʚ ʩʝʯʝʥʠʠ ʦʚʘʣʴʥʳʝ ʩ 

ʜʚʫʭʧʝʪʝʣʴʯʘʪʳʤ ʱʠʪʢʦʤ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʧʨʷ-

ʤʦʫʛʦʣʴʥʳʝ (ʨʠʩ. 3, 5). 

ʆʪʜʝʣ ɺ. ʅʝʧʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟʣʘ ʚʦʩʴʤʝʨʢʦʦʙʨʘʟʥʳʝ, ʩ 

ʥʝʩʦʤʢʥʫʪʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ. ɺʦ ʚʥʝʰʥʠʝ ʢʦʣʴʮʘ ʧʨʦʜʝʪʳ ʧʦʜʚʠʞʥʳʝ 

ʢʦʣʴʮʘ ʜʣʷ ʧʦʚʦʜʘ, ʚʦ ʚʥʫʪʨʝʥʥʠʝ ï ʧʩʘʣʠʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (2 ʵʢʟ.). ʇʩʘʣʠʠ ɻ-ʦʙʨʘʟʥʳʝ, ʩ ʜʚʫʤʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ 

ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚʦʩʴʤʝʨʢʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʩ ʥʝʩʦʤʢʥʫʪʳʤʠ 

ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 4, 1). 

ʆʪʜʝʣ ɻ. ʉ ʚʦʩʴʤʝʨʢʦʚʠʜʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟ-

ʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɺʦ ʚʥʝʰʥʠʝ ʢʦʣʴʮʘ ʧʨʦʜʝʪʳ ʧʦʜʚʠʞ-

ʥʳʝ ʢʦʣʴʮʘ ʜʣʷ ʧʦʚʦʜʘ, ʚʦ ʚʥʫʪʨʝʥʥʠʝ ï ʧʩʘʣʠʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (8 ʵʢʟ.). ʇʩʘʣʠʠ ʧʨʷʤʳʝ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ, ʨʝʞʝ ʧʦʜʢʚʘʜʨʘʪʥʳʝ, ʩʦ 

ʱʠʪʢʦʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝ-

ʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 4, 2). 

ʊʠʧ II  (7 ʵʢʟ.). ʇʩʘʣʠʠ S-ʚʠʜʥʳʝ, ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ, ʨʝʞʝ ʧʦʜ-

ʢʚʘʜʨʘʪʥʳʝ, ʩʦ ʱʠʪʢʦʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ 

ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 4, 3). 

ʊʠʧ III  (1 ʵʢʟ.). ʇʩʘʣʠʠ ɻ-ʦʙʨʘʟʥʳʝ, ʩ ʜʚʫʤʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʦʪʚʝʨʩʪʠʷ-

ʤʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʚʦʩʴʤʝʨʢʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʩ ʥʝʩʦʤʢʥʫ-

ʪʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 4, 4). 

ʆʪʜʝʣ ɼ. ʉ ʚʦʩʴʤʝʨʢʦʚʠʜʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟ-

ʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʦ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ɺʦ ʚʥʝʰʥʠʝ 

ʢʦʣʴʮʘ ʧʨʦʜʝʪʳ ʧʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʜʣʷ ʧʦʚʦʜʘ, ʚʦ ʚʥʫʪʨʝʥʥʠʝ ï ʧʩʘʣʠʠ. ɼʚʫʩʦ-

ʩʪʘʚʥʳʝ. 

ʊʠʧ I (16 ʵʢʟ.). ʇʩʘʣʠʠ ʧʨʷʤʳʝ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ, ʩʦ 

ʱʠʪʢʦʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝ-

ʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 4, 5). 

ʊʠʧ II  (14 ʵʢʟ.). ʇʩʘʣʠʠ S-ʚʠʜʥʳʝ, ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ, ʢʨʫʛʣʳʝ ʠʣʠ 

ʧʦʜʪʨʝʫʛʦʣʴʥʳʝ, ʩʦ ʱʠʪʢʦʤ, ʨʝʞʝ ʩʢʦʙʦʡ, ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ. ʇʦʜʚʠʞʥʳʝ 

ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 5, 1). 

ɻʨʫʧʧʘ IV. ʉ ʧʩʘʣʠʷʤʠ. ɻʨʳʟʣʦ ʞʝʣʝʟʥʦʝ, ʧʩʘʣʠʠ ʙʨʦʥʟʦʚʳʝ. 

ʆʪʜʝʣ ɸ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʢʨʫʛʣʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ 

ʛʨʳʟʣʘ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (2 ʵʢʟ.). ʇʩʘʣʠʠ ʧʨʷʤʳʝ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ, ʠʤʝʶʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʜʚʘ ʥʝʙʦʣʴʰʠʭ ʱʠʪʢʘ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʦʛʦʣʦʚʴʷ (ʨʠʩ. 5, 2). 

ʊʠʧ II  (1 ʵʢʟ.). ʇʩʘʣʠʠ ʧʨʷʤʳʝ, ʚ ʩʝʯʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ, ʩ ʢʦʥʮʘʤʠ, ʨʘʩ-

ʢʦʚʘʥʥʳʤʠ ʚ ʢʦʣʴʮʘ, ʠʤʝʶʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʚʘ ʥʝʙʦʣʴʰʠʭ ʱʠʪʢʘ ʩ ʧʨʷ-

ʤʦʫʛʦʣʴʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʚ ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʝʥʳ ʩʪʝʨʞʥʠ, ʥʘ ʢʦʥʮʘʭ ʟʘʢʨʫʯʝʥ-

ʥʳʝ ʚ ʢʦʣʴʮʘ (ʨʠʩ. 5, 3). 

ʊʠʧ III  (1 ʵʢʟ.). ʇʩʘʣʠʠ ʧʨʷʤʳʝ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ, ʨʠʬʣʝʥʳʝ ʥʘ ʢʦʥʮʘʭ, 

ʩʦ ʩʢʦʙʦʡ ʚ ʚʠʜʝ ʛʨʘʥʝʥʦʛʦ ʢʦʣʴʮʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʛʦʣʦʚʴʷ. ɹʝʟ ʧʦʚʦʜʥʳʭ ʢʦʣʝʮ 

(ʨʠʩ. 5, 4). 



                        ʋʏɽɹʅʓʁ ʕʂʉʇɽʈʀʄɽʅʊ ɺ ʆɹʈɸɿʆɺɸʅʀʀ 

33 
 

 

 
ʈʠʩ. 3. ʋʜʠʣʘ 

1, 2 ï ʪʠʧ III AI; 3 ï IIIAII ; 4 ï ʪʠʧ IIIɹI; 5 ï IIIɹIII ; 6 ï ʪʠʧ IIIɹII. 

1 ï II ʉʪʘʨʦʙʘʜʠʢʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 108; 2 ï ʀʚʘʥʴʢʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 59;  

3 ï ɸʙʨʘʤʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 141; 4 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 222;  

5 ï ʋʜʠʣʘ ʠʟ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʤʫʟʝʷ ɿʫʙʦʚʦ-ʇʦʣʷʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ;  

6 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 224 
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ʈʠʩ. 4. ʋʜʠʣʘ 

1 ï ʪʠʧ IIIɺI; 2 ï ʪʠʧ IIIɻI; 3 ï IIIɻII ; 4 ï ʪʠʧ IIIɻIII ; 5 ï ʪʠʧ IIIɼI. 

1 ï ɸʙʨʘʤʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 243; 2 ï ʇʘʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 34;  

3 ï ʉʪʝʧʘʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 33; 4 ï ɸʙʨʘʤʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 220;  

5 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 278 
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ʈʠʩ. 5. ʋʜʠʣʘ 

1 ï ʪʠʧ IIIɼII; 2 ï ʪʠʧ IVAI ; 3 ï ʪʠʧ IVAII ; 4 ï ʪʠʧ IVAIII ; 5 ï ʪʠʧ VAI ; 6 ï ʪʠʧ VAII ;  

7 ï ʪʠʧ VAIII ; 8 ï ʪʠʧ VAIV ; 9 ï ʪʠʧ VAV  

1 ï ʉʪʝʧʘʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 32; 2, 3 ï ʊʘʫʪʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʦʪʜʝʣʴʥʳʝ ʥʘʭʦʜʢʠ   

2005 ʛ.; 4 ï ɸʙʨʘʤʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 206; 5 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 254; 

6 ï ɺʦʣʯʠʭʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 70; 7 ï ɸʙʨʘʤʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 66;  

8 ï ɸʙʨʘʤʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 213; 9 ï II ʉʪʘʨʦʙʘʜʠʢʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 97 
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ɻʨʫʧʧʘ V. ʉ ʧʩʘʣʠʷʤʠ. ɻʨʳʟʣʦ ʞʝʣʝʟʥʦʝ, ʧʩʘʣʠʠ ʜʝʨʝʚʷʥʥʳʝ ʠʣʠ ʢʦʩʪʷ-

ʥʳʝ. 

ʆʪʜʝʣ ɸ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʢʨʫʛʣʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ 

ʛʨʳʟʣʘ, ʩ ʧʨʦʜʝʪʳʤʠ ʚ ʥʠʭ ʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʠ ʧʩʘʣʠʷʤʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (8 ʵʢʟ.). ʇʩʘʣʠʠ ʧʨʷʤʳʝ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ, ʩʦ ʩʢʦʙʦʡ ʜʣʷ ʢʨʝʧʣʝ-

ʥʠʷ ʦʛʦʣʦʚʴʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 5, 

5). 

ʊʠʧ II  (7 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ 

ʚʦʩʴʤʝʨʢʦʚʠʜʥʦʡ ʬʦʨʤʳ ʩ ʥʝʩʦʤʢʥʫʪʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʚ ʩʝʯʝʥʠʠ 

ʢʨʫʛʣʳʝ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ (ʨʠʩ. 5, 6). 

ʊʠʧ III  (2 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ 

ʧʦʜʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 5, 7). 

ʊʠʧ IV (7 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ 

ʧʦʜʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 5, 8). 

ʊʠʧ V (24 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɹʝʟ ʧʦʚʦʜʥʳʭ ʢʦʣʝʮ 

(ʨʠʩ. 5, 9). 

ʆʪʜʝʣ ɹ. ʉ ʦʜʠʥʘʨʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʨʦʤʙʦʚʠʜʥʳʤʠ, ʩʜʘʚʣʝʥʥʳʤʠ ʚ 

ʚʝʨʰʠʥʝ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟʣʘ, ʩ ʧʨʦʜʝʪʳʤʠ ʚ ʥʠʭ ʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ 

ʠ ʧʩʘʣʠʷʤʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (4 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ 

ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 6, 1). 

ʊʠʧ II  (7 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ 

ʚʦʩʴʤʝʨʢʦʚʠʜʥʳʝ, ʩ ʥʝʩʦʤʢʥʫʪʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ 

ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ (ʨʠʩ. 6, 2). 

ʆʪʜʝʣ ɺ. ʉ ʚʦʩʴʤʝʨʢʦʚʠʜʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟʣʘ. ɺʥʝʰʥʠʝ ʢʦʣʴʮʘ, ʩ ʧʨʦʜʝʪʳʤʠ ʧʦʜʚʠʞ-

ʥʳʤʠ ʧʦʚʦʜʥʳʤʠ ʢʦʣʴʮʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʥʫʪʨʝʥʥʠʭ ʢʦʣʝʮ. ɼʚʫʩʦ-

ʩʪʘʚʥʳʝ. 

ʊʠʧ I (3 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ 

ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 6, 3). 

ʆʪʜʝʣ ɻ. ʉ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʥʝʧʦʜʚʠʞʥʳʤʠ, ʚ ʚʠʜʝ 

ʧʝʨʝʢʨʫʯʝʥʥʦʡ ʚʦʩʴʤʝʨʢʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟʣʘ. ɺʦ ʚʥʝʰʥʠʝ ʢʦʣʴʮʘ 

ʚʩʪʘʚʣʝʥʳ ʧʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ ʜʣʷ ʧʦʚʦʜʘ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (1 ʵʢʟ.). ʌʦʨʤʘ ʧʩʘʣʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʳʝ ʢʦʣʴʮʘ 

ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʝ (ʨʠʩ. 6, 4). 

ɻʨʫʧʧʘ VI. ʉ ʧʩʘʣʠʷʤʠ. ɻʨʳʟʣʦ ʙʠʤʝʪʘʣʣʠʯʝʩʢʦʝ (ʞʝʣʝʟʦ ʠ ʙʨʦʥʟʘ), ʧʩʘ-

ʣʠʠ ʢʦʩʪʷʥʳʝ. 

ʆʪʜʝʣ ɸ. ʉ ʚʦʩʴʤʝʨʢʦʚʠʜʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʘ ʢʦʥʮʘʭ ʛʨʳʟ-

ʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɼʚʫʩʦʩʪʘʚʥʳʝ. 

ʊʠʧ I (1 ʵʢʟ.). ʇʩʘʣʠʡ ʨʦʛʦʚʠʜʥʦʡ ʬʦʨʤʳ ʩ ʜʚʫʤʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʦʪʚʝʨ-

ʩʪʠʷʤʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (ʨʠʩ. 6, 5). 

ɻʨʫʧʧʘ VII. ʈʘʟʥʦʩʦʩʪʘʚʥʳʝ. ɾʝʣʝʟʥʳʝ. 
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ʆʪʜʝʣ ɸ. ʉ ʚʦʩʴʤʝʨʢʦʚʠʜʥʳʤ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʝʧʦʜʚʠʞʥʳʤ ʢʦʣʴʮʦʤ 

ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʛʨʳʟʣʘ ʠ ʦʜʠʥʘʨʥʳʤ ʥʝʧʦʜʚʠʞʥʳʤ ʢʦʣʴʮʦʤ ʥʘ ʜʨʫʛʦʤ. ɼʚʫʩʦ-

ʩʪʘʚʥʳʝ. 

ʊʠʧ I (1 ʵʢʟ.). ʉ S-ʚʠʜʥʳʤ ʧʩʘʣʠʝʤ, ʧʨʦʜʝʪʳʤ ʚʦ ʚʥʫʪʨʝʥʥʝʝ ʢʦʣʴʮʦ 

ʚʦʩʴʤʝʨʢʦʚʠʜʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʦʜʥʦʛʦ ʟʚʝʥʘ ʛʨʳʟʣʘ ʠ ʧʘʨʦʡ ʢʦʣʝʮ, ʧʨʦʜʝʪʳʭ ʚ 

ʦʜʠʥʘʨʥʦʝ ʥʝʧʦʜʚʠʞʥʦʝ ʢʦʣʴʮʦ ʥʘ ʢʦʥʮʝ ʜʨʫʛʦʛʦ ʟʚʝʥʘ (ʨʠʩ. 6, 6). 

 
ʈʠʩ. 6. ʋʜʠʣʘ 

1 ï ʪʠʧ VɹI; 2 ï ʪʠʧ VɹII; 3 ï ʪʠʧ VBI; 4 ï ʪʠʧ VɻI; 5 ï ʪʠʧ VIAI ; 6 ï ʪʠʧ VIIAI. 

1 ï ʉʪʘʨʰʠʡ ʂʫʞʝʥʜʝʝʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 2; 2 ï ʉʝʣʠʢʩʝʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 32;  

3 ï ʉʪʘʨʰʠʡ ʂʫʞʝʥʜʝʝʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 4; 4 ï ʂʝʣʴʛʠʥʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ,  

ʢʦʥʩʢʦʝ ʧʦʛʨʝʙʝʥʠʝ ˉ 8; 5 ï ʉʝʣʠʢʩʝʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 38;  

6 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 187 

 

ɺ IIIïV ʚʚ. ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʤʠ ʫʜʠʣʘʤʠ ʙʳʣʠ ʦʙʳʯʥʳʝ ʢʦʣʴʯʘʪʳʝ, ʩ 

ʢʦʣʴʮʘʤʠ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʩʥʘʨʷʞʝʥʠʷ ʥʘʭʦʜʠʣʦʩʴ 

ʧʦʜ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʘʨʤʘʪʩʢʠʤ ʚʣʠʷʥʠʝʤ. ʇʘʪʨʠʘʨʭʘʣʴʥʳʡ ʨʦʜ ʝʱʝ ʥʝ ʟʥʘʣ ʩʫ-

ʱʝʩʪʚʝʥʥʦʡ ʠʤʫʱʝʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʘ ʨʘʚʥʦ ʢʘʢ ʠ ʚʦ-
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ʝʥʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʘ [3, ʩ. 16]. ɺ ʮʝʣʦʤ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʥʷ 

ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʜʠʣʦʩʴ ʢ ʨʘʙʦʪʝ ʚ ʭʦʟʷʡʩʪʚʝ ʠ ʝʛʦ ʨʘʟʚʝʜʝʥʠʶ ʥʘ ʤʷ-

ʩʦ [1, ʩ. 252; 2, ʩ. 182]. ʈʦʣʴ ʢʦʥʥʠʮʳ ʚ ʚʦʡʩʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. 

ʆʧʨʝʜʝʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʠʪʫʘʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʚ V ʚ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʦʛʨʝʙʝʥʠʡ ʩ ʫʜʠʣʘʤʠ, ʯʘʱʝ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʥʠʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʦʨʫʞʠʝ. 

ɺʠʜʠʤʦ, ʚʩʝ ʵʪʦ ʩʣʝʜʫʝʪ ʩʚʷʟʘʪʴ ʩ ʥʘʯʘʣʦʤ ʵʧʦʭʠ ɺʝʣʠʢʦʛʦ ʧʝʨʝʩʝʣʝʥʠʷ ʥʘʨʦ-

ʜʦʚ. ʄʘʩʩʳ ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʶʞʥʳʤ ʛʨʘʥʠʮʘʤ ʨʘʩʩʝʣʝʥʠʷ ʤʦʨʜʚʳ ʢʦʯʝʚʥʠʢʦʚ 

ʥʘʨʫʰʠʣʠ ʩʦʩʪʦʷʥʠʝ ʧʨʝʞʥʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʨʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ɺ VIïVII  ʚʚ. ʚʩʘʜʥʠʢʘʤ ʩʪʝʧʠ ʤʦʨʜʚʘ ʙʳʣʘ ʚʳʥʫʞʜʝʥʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ 

ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʷ ʚ ʧʘʩʪʫʰʝʩʪʚʝ ʚʩʝ ʝʱʝ ʚʝʣʠʢʦ. ɺʦ-

ʠʥʘʤʠ ʚʩʘʜʥʠʢʘʤʠ ʜʦ ʩʝʨʝʜʠʥʳ VII  ʚ. ʷʚʣʷʝʪʩʷ ʧʦʢʘ ʥʝʙʦʣʴʰʘʷ, ʥʦ ʭʦʨʦʰʦ ʚʦ-

ʦʨʫʞʝʥʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʇʦʷʚʣʝʥʠʝ ʚ ʢʦʥʝʚʦʜʩʪʚʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʚʳʨʘʱʠ-

ʚʘʥʠʝ ʣʦʰʘʜʝʡ ʜʣʷ ʚʦʡʥʳ ʠ ʶʞʥʦʝ ʩʪʝʧʥʦʝ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠ ʧʦʷʚʣʝ-

ʥʠʶ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ ʫʜʠʣ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʪʠʧʦʚ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʣʫʯʰʝʥʠʝ ʫʞʝ ʠʟʚʝʩʪ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʂ ʢʦʥʮʫ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʤʦʨʜʚʘ ʧʨʠʦʙʨʝʪʘʝʪ ʙʣʠʟʢʦʛʦ ʠ ʩʠʣʴ-

ʥʦʛʦ ʩʦʩʝʜʘ ʚ ʣʠʮʝ ʚʦʣʞʩʢʠʭ ʙʦʣʛʘʨ, ʦʪʥʦʰʝʥʠʷ ʩ ʢʦʪʦʨʳʤʠ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ 

ʤʠʨʥʳʤʠ. ʗʚʣʷʷʩʴ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʢʦʯʝʚʥʠʢʘʤʠ, ʙʦʣʛʘʨʳ ʥʘʧʨʷʤʫʶ ʩʪʘʣʠ 

ʧʨʦʚʦʜʥʠʢʘʤʠ ʩʪʝʧʥʳʭ ʪʨʘʜʠʮʠʡ ʚ ʩʨʝʜʫ ʥʘʨʦʜʦʚ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. ʀʤʝʥʥʦ 

ʩ ʠʭ ʚʣʠʷʥʠʝʤ ʩʣʝʜʫʝʪ ʩʚʷʟʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʥʝ ʧʦʟʜʥʝʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

VII  ʚ., ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʝʤʷʥ ʫ ʤʦʨʜʚʳ. ʂʦʥʩʢʦʝ ʩʥʘʨʷʞʝʥʠʝ ʢʦʥʮʘ I ï ʥʘʯʘʣʘ 

II  ʪʳʩʷʯʝʣʝʪʠʷ, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʥʘʭʦʜʠʣʦʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʝʧʥʳʭ ʩʦʩʝʜʝʡ, ʦʜʥʘ-

ʢʦ ʧʦʟʜʥʝʝ ʧʦʷʚʣʷʶʪʩʷ ʤʦʤʝʥʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʫʩʩʢʠʭ ʪʨʘʜʠʮʠʡ 

ʪʷʞʝʣʦʚʦʦʨʫʞʝʥʥʦʡ ʢʦʥʥʠʮʳ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʪʠʧʦʣʦʛʠʷ ʩʪʨʝʤʷʥ ʠʟ ʤʦʨʜʦʚʩʢʠʭ ʩʨʝʜʥʝʚʝ-

ʢʦʚʳʭ ʤʦʛʠʣʴʥʠʢʦʚ. ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ ʢʦʥʩʢʦʛʦ ʩʥʘʨʷʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʦʚʳʡ 

ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʢʦʥʥʦʛʦ ʜʝʣʘ ʠ ʧʦʚʳʰʝʥʠʠ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ ʚʩʘʜʥʠʢʘ. ʀʟʫʯʝʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʠʧʦʚ ʤʦʞʝʪ ʚʥʝʩʪʠ ʚʢʣʘʜ ʚ ʦʩʚʝʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʳʷʚʣʝʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʩʚʷʟʝʡ ʤʦʨʜʦʚʩʢʦʛʦ ʥʘʨʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʜʚʘ, ʤʦʛʠʣʴʥʠʢʠ, ʢʦʥʩʢʦʝ ʩʥʘʨʷʞʝʥʠʝ, ʩʪʨʝʤʝʥʘ, ʪʠ-

ʧʦʣʦʛʠʷ. 
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MEDIEVAL STIRRUPS FR OM MORDOVIAN BURAL G ROUNDS  

 

Abstract. The article gives the typology of medieval stirrups from Mordovian 

burial grounds. This element of horse harness characterizes a new stage in the develop-

ment of the equestrian business, and increase the combat capability of a rider. The study 

of the types diversity may contribute to the determination of the economic development 

level and can identify the cultural ties of the Mordovian people. 

Keywords: mordovians, burial ground, horse equipment, stirrups, typology. 

 

ʉʪʨʝʤʝʥʘ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʥʘʨʷʞʝʥʠʷ ʚʝʨʭʦʚʦʛʦ ʢʦʥʷ. 

ʆʜʥʘʢʦ ʚʩʘʜʥʠʢʠ ʜʨʝʚʥʝʛʦ ʤʠʨʘ ʥʝ ʟʥʘʣʠ ʥʠ ʩʪʨʝʤʷʥ, ʥʠ ʞʝʩʪʢʦʛʦ ʩʝʜʣʘ. ʇʦ-

ʵʪʦʤʫ ʧʦʩʘʜʢʘ ʢʘʚʘʣʝʨʠʩʪʘ ʙʳʣʘ ʥʝʥʘʜʝʞʥʦʡ, ʫʜʘʨʳ, ʥʘʥʦʩʠʤʳʝ ʠʤ, ʥʝ ʦʙʣʘʜʘ-

ʣʠ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʥʘʯʝʥʠʝ ʢʘʚʘʣʝʨʠʠ ʚ ʜʨʝʚʥʦʩʪʠ ʙʳʣʦ 

ʥʝʚʝʣʠʢʦ. ɻʨʝʢʠ ʠ ʨʠʤʣʷʥʝ ʧʨʝʜʧʦʯʠʪʘʣʠ ʩʨʘʞʘʪʴʩʷ ʧʝʰʠʤʠ. ʂʦʥʥʠʮʘ ʚ ʚʦʡ-

ʩʢʝ, ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ, ʚʳʧʦʣʥʷʣʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ: ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʨʘʟʚʝʜʢʠ, ʟʘʱʠʪʘ ʬʣʘʥʛʦʚ ʧʝʭʦʪʠʥʮʝʚ, ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʫʞʝ ʨʘʟʙʠʪʦʛʦ ʠ 

ʙʝʛʫʱʝʛʦ ʧʨʦʪʠʚʥʠʢʘ. ʉʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʚ ʨʘʥʥʝʤ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʩ ʧʦʷʚʣʝ-

ʥʠʝʤ ʩʪʨʝʤʷʥ, ʩʜʝʣʘʚʰʠʭ ʧʦʩʘʜʢʫ ʚʩʘʜʥʠʢʘ ʧʨʦʯʥʦʡ, ʧʨʝʚʨʘʪʠʚʰʠʭ ʝʛʦ ʚ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʚʦʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ.  

                                                           
*
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤ-

ʤʳ çʇʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2016ï2020 ʛʦʜʳè (ʧʨʦ-

ʝʢʪ  ̄09.Z33.25.0202 çɻʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʤʦ-

ʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè).  
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ʂʘʚʘʣʝʨʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʦʡ ʫʜʘʨʥʦʡ ʝʜʠʥʠʮʝʡ, ʘ ʙʦʝʚʘʷ ʪʘʢʪʠʢʘ ʩʪʘʣʘ 

ʫʯʠʪʳʚʘʪʴ ʦʙʷʟʘʪʝʣʴʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʧʝʰʠʭ, ʪʘʢ ʠ ʢʦʥ-

ʥʳʭ ʦʪʨʷʜʦʚ.  

ʅʘʤʠ ʨʘʩʩʤʦʪʨʝʥʦ 132 ʩʪʨʝʤʝʥʠ ʠʟ ʤʦʨʜʦʚʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ, ʠʟ ʥʠʭ ʪʠ-

ʧʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʜʜʘʶʪʩʷ 125 ʩʪʨʝʤʷʥ, 7 ʩʪʨʝʤʷʥ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ.  

ɺʩʝ ʩʪʨʝʤʝʥʘ ʞʝʣʝʟʥʳʝ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʪʜʝʣʳ ʧʦ ʬʦʨʤʝ ʧʝʪʣʠ ʜʣʷ 

ʧʫʪʣʠʱʘ, ʥʘ ʪʠʧʳ ï ʧʦ ʬʦʨʤʝ ʧʦʜʥʦʞʢʠ ʠ ʢʦʥʪʫʨʫ ʜʫʞʢʠ. 

ʆʪʜʝʣ ɸ. ɺʦʩʴʤʝʨʢʦʚʠʜʥʳʝ ï ʧʝʪʣʷ ʜʣʷ ʧʫʪʣʠʱʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʜʫʞʢʠ. 

ʊʠʧ I (9 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʚʳʛʥʫʪʘ, ʩ ʨʝʙʨʦʤ ʞʝʩʪʢʦʩʪʠ ʧʦ ʮʝʥʪʨʫ, ʚ ʧʣʘʥʝ 

ʦʚʘʣʴʥʘʷ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʢʨʫʛʣʳʡ (ʨʠʩ. 1, 1). 

 

 
 

ʈʠʩ. 1. ʉʪʨʝʤʝʥʘ 

1 ï ʪʠʧ AI; 2, 3 ï ʪʠʧ ɸII; 4 ï ʪʠʧ ɹI; 5 ï ʪʠʧ ɺI. 

1 ï ʉʝʨʧʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. ?; 2 ï ɿʘʨʷ I, ʧ. 16; 3 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ,  

ʧ. 437; 4 ï ʦʪʜʝʣʴʥʘʷ ʥʘʭʦʜʢʘ ʫ ʧʦʩʝʣʢʘ ɿʦʣʦʪʘʨʝʚʢʘ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ;  

5 ï ʉʝʨʧʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. ? 
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ʊʠʧ II (10 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʧʨʷʤʘʷ ʠʣʠ ʚʦʛʥʫʪʘʷ, ʩ ʨʝʙʨʦʤ ʞʝʩʪʢʦʩʪʠ ʠʣʠ 

ʦʜʥʠʤ ʧʨʦʜʦʣʴʥʳʤ ʚʘʣʠʢʦʤ ʧʦ ʮʝʥʪʨʫ, ʚ ʧʣʘʥʝ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ 

ʩʪʦʨʦʥʘʤʠ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʘʨʦʯʥʳʡ (ʨʠʩ. 1, 2, 3). 

ʆʪʜʝʣ ɹ. ʇʝʪʣʷ ʜʣʷ ʧʫʪʣʠʱʘ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ, ʥʝ ʦʪʜʝ-

ʣʝʥʥʦʡ ʦʪ ʜʫʞʢʠ ʧʝʨʝʭʚʘʪʦʤ. 

ʊʠʧ I (1 ʵʢʟ.). ʀʟ ʮʝʣʴʥʦʡ ʫʟʢʦʡ ʞʝʣʝʟʥʦʡ ʧʣʘʩʪʠʥʳ. ʇʦʜʥʦʞʢʘ ʝʜʚʘ 

ʥʘʤʝʯʝʥʘ ʩʧʨʷʤʣʝʥʠʝʤ ʥʠʞʥʠʡ ʯʘʩʪʠ ʜʫʞʢʠ ʠ ʥʝʙʦʣʴʰʠʤ ʨʘʩʧʣʶʱʠʚʘʥʠʝʤ ʝʝ 

ʠʟʥʫʪʨʠ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʘʨʦʯʥʳʡ (ʨʠʩ. 1, 4). 

ʆʪʜʝʣ ɺ. ʇʝʪʣʷ ʜʣʷ ʧʫʪʣʠʱʘ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ ʧʣʘʩʪʠ-

ʥʳ, ʦʪʜʝʣʝʥʥʦʡ ʦʪ ʜʫʞʢʠ ʧʝʨʝʭʚʘʪʦʤ. 

ʊʠʧ I (1 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʚʳʛʥʫʪʘ, ʩ ʧʨʦʜʦʣʴʥʳʤ ʚʘʣʠʢʦʤ ʧʦ ʮʝʥʪʨʫ, ʚ 

ʧʣʘʥʝ ʦʚʘʣʴʥʘʷ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʢʨʫʛʣʳʡ (ʨʠʩ. 1, 5). 

ʊʠʧ II  (2 ʵʢʟ.). ɹʝʟ ʫʧʣʦʱʝʥʥʦʡ ʧʦʜʥʦʞʢʠ. ʇʨʫʪ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʜʝʣʘʥʦ 

ʩʪʨʝʤʷ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʝ ʨʘʩʰʠʨʷʝʪʩʷ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʢʨʫʛʣʳʡ ʠʣʠ ʘʨʦʯʥʳʡ 

(ʨʠʩ. 2, 1, 2). 

ʊʠʧ III  (40 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʚʦʛʥʫʪʘ, ʨʝʞʝ ʧʨʷʤʘʷ, ʩ ʧʨʦʜʦʣʴʥʳʤ ʚʘʣʠʢʦʤ 

ʧʦ ʮʝʥʪʨʫ, ʚ ʧʣʘʥʝ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʠʥʦʛʜʘ ʩʫʞʠʚʘʶʱʘ-

ʷʩʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʘʨʦʯʥʳʡ (ʨʠʩ. 2, 3, 4). 

ʊʠʧ IV (28 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʚʦʛʥʫʪʘ, ʨʝʞʝ ʧʨʷʤʘʷ, ʩ ʪʨʝʤʷ ʧʨʦʜʦʣʴʥʳʤʠ 

ʚʘʣʠʢʘʤʠ, ʚ ʧʣʘʥʝ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʘʨʦʯ-

ʥʳʡ (ʨʠʩ. 2, 5). 

ʊʠʧ V (5 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʩʣʝʛʢʘ ʚʳʛʥʫʪʘ, ʚ ʧʣʘʥʝ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦ-

ʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʙʝʟ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ ʧʨʦʜʦʣʴʥʳʭ ʚʘʣʠʢʦʚ. ʂʦʥʪʫʨ ʜʫʞʢʠ 

ʘʨʦʯʥʳʡ (ʨʠʩ. 2, 6). 

 
 

ʈʠʩ. 2. ʉʪʨʝʤʝʥʘ 

1, 2 ï ʪʠʧ ɺII; 3, 4 ï ʪʠʧ ɺIII ; 5 ï ʪʠʧ ɺIV; 6 ï ʪʠʧ ɺV 
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1, 2 ï II ʉʪʘʨʦʙʘʜʠʢʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 2; 3 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ,  

ʧ. 424; 4 ï ʇʘʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 78; 5 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 187;  

6 ï ʂʝʣʴʛʠʥʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʢʦʥʩʢʦʝ ʧʦʛʨʝʙʝʥʠʝ ˉ 8 

ʊʠʧ VI (1 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʚʳʛʥʫʪʘ, ʚ ʧʣʘʥʝ ʦʚʘʣʴʥʘʷ, ʩ ʪʨʝʤʷ ʧʨʦʜʦʣʴʥʳ-

ʤʠ ʚʘʣʠʢʘʤʠ. ɼʫʞʢʘ ʨʘʩʧʣʶʱʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʷʡʮʝʚʠʜʥʳʡ 

(ʨʠʩ. 3, 1). 

ʆʪʜʝʣ ɻ. ʉ ʰʠʨʦʢʦʡ, ʚʳʩʪʫʧʘʶʱʝʡ ʥʘʜ ʜʫʞʢʦʡ ʧʝʪʣʝʡ ʜʣʷ ʧʫʪʣʠʱʘ, ʥʝ 

ʦʪʜʝʣʝʥʥʦʡ ʦʪ ʜʫʞʢʠ ʧʝʨʝʭʚʘʪʦʤ. 

ʊʠʧ I (1 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʧʨʷʤʘʷ, ʩ ʪʨʝʤʷ ʧʨʦʜʦʣʴʥʳʤʠ ʚʘʣʠʢʘʤʠ, ʚ ʧʣʘʥʝ 

ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʘʨʦʯʥʳʡ (ʨʠʩ. 2, 2). 

ʊʠʧ II (1 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʧʨʷʤʘʷ, ʙʝʟ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ ʧʨʦʜʦʣʴʥʳʭ ʚʘ-

ʣʠʢʦʚ, ʧʨʠʢʣʝʧʘʥʘ ʢ ʜʫʞʢʝ, ʚ ʧʣʘʥʝ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ. 

ʂʦʥʪʫʨ ʜʫʞʢʠ ʘʨʦʯʥʳʡ (ʨʠʩ. 3, 3). 

ʊʠʧ III  (2 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʫʟʢʘʷ, ʚʳʛʥʫʪʘ, ʙʝʟ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ ʧʨʦʜʦʣʴ-

ʥʳʭ ʚʘʣʠʢʦʚ, ʚ ʧʣʘʥʝ ʦʚʘʣʴʥʘʷ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʪʨʝʫʛʦʣʴʥʳʡ (ʨʠʩ. 3, 4). 

ʊʠʧ IV (2 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʰʠʨʦʢʘʷ, ʧʨʷʤʘʷ, ʙʝʟ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ ʧʨʦ-

ʜʦʣʴʥʳʭ ʚʘʣʠʢʦʚ, ʚ ʧʣʘʥʝ ʦʚʘʣʴʥʘʷ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʘʨʦʯʥʳʡ (ʨʠʩ. 3, 5). 

ʆʪʜʝʣ ɼ. ʇʝʪʣʷ ʜʣʷ ʧʫʪʣʠʱʘ ʧʨʦʙʠʪʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʫʞʢʠ, ʢʦʪʦʨʘʷ ʦʙ-

ʨʘʟʫʝʪ ʪʨʝʫʛʦʣʴʥʳʡ ʠʣʠ ʦʢʨʫʛʣʳʡ ʚʳʩʪʫʧ. 

ʊʠʧ I (17 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʰʠʨʦʢʘʷ, ʚʳʛʥʫʪʘ, ʩ ʨʝʙʨʦʤ ʞʝʩʪʢʦʩʪʠ ʠʣʠ ʦʜ-

ʥʠʤ ʧʨʦʜʦʣʴʥʳʤ ʚʘʣʠʢʦʤ ʧʦ ʮʝʥʪʨʫ, ʚ ʧʣʘʥʝ ʦʚʘʣʴʥʘʷ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʢʨʫʛʣʳʡ, 

ʠʥʦʛʜʘ ʧʦʜʪʨʝʫʛʦʣʴʥʳʡ (ʨʠʩ. 3, 6; 4, 1). 

 

 
ʈʠʩ. 3. ʉʪʨʝʤʝʥʘ 

1 ï ʪʠʧ ɺVI; 2 ï ʪʠʧ ɻI; 3 ï ʪʠʧ ɻII; 4 ï ʪʠʧ ɻIII ; 5 ï ʪʠʧ ɻIV; 6 ï ʪʠʧ ɼI. 

1 ï ʂʝʣʴʛʠʥʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʢʦʥʩʢʦʝ ʧʦʛʨʝʙʝʥʠʝ ˉ 3; 2 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ 
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 ʤʦʛʠʣʴʥʠʢ, ʧ. 364; 3 ï ɿʘʨʷ I, ʦʪʜʝʣʴʥʘʷ ʥʘʭʦʜʢʘ 1959 ʛ.;  

4 ï ʂʨʶʢʦʚʦ-ʂʫʞʥʦʚʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʧ. 501; 5 ï ɺʳʧʦʣʟʦʚʦ VI, ʧ. 30;  

6 ï ʂʝʣʴʛʠʥʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ, ʢʦʥʩʢʦʝ ʧʦʛʨʝʙʝʥʠʝ ˉ 5 

ʊʠʧ II (1 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʫʟʢʘʷ, ʩʣʝʛʢʘ ʚʳʛʥʫʪʘ, ʙʝʟ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ 

ʧʨʦʜʦʣʴʥʳʭ ʚʘʣʠʢʦʚ, ʚ ʧʣʘʥʝ ʦʚʘʣʴʥʘʷ. ɼʫʞʢʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʤʝʝʪ ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʚʥʠʟ ʚʳʩʪʫʧʳ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʷʡʮʝʚʠʜʥʳʡ (ʨʠʩ. 4, 2). 

ʆʪʜʝʣ ɽ. ʉ ʨʘʩʧʣʶʱʝʥʥʦʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʫʞʢʦʡ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʙʠʪʦ 

ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʧʫʪʣʠʱʘ. ɺʝʨʭʥʠʡ ʢʨʘʡ ʜʫʞʢʠ ʦʙʨʘʟʫʝʪ ʜʫʛʫ. 

ʊʠʧ I (3 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʰʠʨʦʢʘʷ, ʩʣʝʛʢʘ ʚʳʛʥʫʪʘ, ʙʝʟ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ 

ʧʨʦʜʦʣʴʥʳʭ ʚʘʣʠʢʦʚ, ʚ ʧʣʘʥʝ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ. ʂʦʥʪʫʨ 

ʜʫʞʢʠ ʘʨʦʯʥʳʡ (ʨʠʩ. 4, 3). 

ʊʠʧ II  (1 ʵʢʟ.). ʇʦʜʥʦʞʢʘ ʰʠʨʦʢʘʷ, ʚʳʛʥʫʪʘ, ʩ ʨʝʙʨʦʤ ʞʝʩʪʢʦʩʪʠ ʧʦ ʮʝʥ-

ʪʨʫ, ʚ ʧʣʘʥʝ ʦʚʘʣʴʥʘʷ. ʂʦʥʪʫʨ ʜʫʞʢʠ ʢʨʫʛʣʳʡ (ʨʠʩ. 4, 4). 

 

 
 

ʈʠʩ. 4. ʉʪʨʝʤʝʥʘ 

1 ï ʪʠʧ ɼI; 2 ï ʪʠʧ ɼII; 3 ï ʪʠʧ ɽI; 4 ï ʪʠʧ ɽII. 

1 ï ʉʳʨʝʩʝʚʦ I, ʧ. 1; 2 ï ʂʨʘʩʥʦʝ I, ʧ. 52; 3 ï ɿʘʨʝʯʥʦʝ II, ʧ. 12; 4 ï ʂʨʘʩʥʦʝ I, ʧ. 55 
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ɺ VIII ïX ʚʚ., ʩ ʧʦʷʚʣʝʥʠʝʤ ʩʪʨʝʤʷʥ, ʢʦʥʥʳʡ ʚʦʠʥ ʫ ʤʦʨʜʚʳ ʨʝʟʢʦ ʧʦʚʳ-

ʩʠʣ ʩʚʦʶ ʙʦʝʩʧʦʩʦʙʥʦʩʪʴ, ʧʝʰʝʝ ʚʦʡʩʢʦ ʫʞʝ ʥʝ ʤʦʛʣʦ ʧʦʤʝʨʠʪʴʩʷ ʤʦʱʴʶ ʩ ʢʘ-

ʚʘʣʝʨʠʝʡ. ɼʣʷ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʩʪʝʧʥʦʡ ʢʦʥʥʠʮʝ ʤʦʨʜʚʘ, ʭʦʪʷ ʠ ʦʩʪʘʚʘʣʘʩʴ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʰʝʡ, ʠʤʝʣʘ ʠ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʳʝ ʢʦʥʥʳʝ ʦʪʨʷʜʳ, ʥʘʣʠʯʠʝ ʢʦ-

ʪʦʨʳʭ ʧʨʦʷʚʠʣʦʩʴ ʚ ʧʦʷʚʣʝʥʠʠ ʦʙʨʷʜʘ ʢʦʥʩʢʠʭ ʟʘʭʦʨʦʥʝʥʠʡ [1, ʩ. 116; 2, ʩ. 62ï

69]. ɽʩʣʠ ʧʨʝʞʜʝ ʫʩʠʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʥʠʮʳ ʚ ʤʦʨʜʦʚʩʢʦʤ ʚʦʡʩʢʝ ʠʤʝʣʦ ʢʘʯʝ-

ʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʝʩʪʴ ʰʣʦ ʯʝʨʝʟ ʧʦʚʳʰʝʥʠʝ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ ʫʟʢʦʡ ʧʨʦ-

ʩʣʦʡʢʠ ʚʦʠʥʦʚ, ʪʦ ʪʝʧʝʨʴ ʦʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʠ ʭʘʨʘʢʪʝʨ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ, ʪʦ ʝʩʪʴ 

ʢʦʥʥʠʮʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʘʣʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʙʦʡʮʦʚ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʰʝʣ ʚʤʝʩʪʝ ʩ ʨʘʟʚʠʪʠʝʤ ʩʪʨʦʷ ʚʦʝʥʥʦʡ ʜʝʤʦʢʨʘʪʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʤʫʞ-

ʯʠʥʘ, ʩʧʦʩʦʙʥʳʡ ʥʦʩʠʪʴ ʦʨʫʞʠʝ, ʷʚʣʷʣʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʚʦʠʥʦʤ. ɺ ʠʪʦʛʝ ʤʦʨ-

ʜʦʚʩʢʦʝ ʚʦʡʩʢʦ ʚ ʮʝʣʦʤ ʨʘʟʜʝʣʠʣʦʩʴ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʝʰʠʝ ʦʪʨʷʜʳ ʠ, ʥʝ 

ʩʪʦʣʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʚʧʦʣʥʝ ʙʦʝʩʧʦʩʦʙʥʳʝ, ʢʦʥʥʳʝ. 
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ʆʩʦʙʫʶ ʩʪʨʘʥʠʮʫ ʚ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʘʨʭʝʦʣʦʛʠʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ 

ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʟʘʥʠʤʘʝʪ ʬʝʥʦʤʝʥ ʧʦʛʨʝʙʝʥʠʡ ʞʝʥʱʠʥ ʩ ʣʠʪʝʡʥʳʤʠ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʷʤʠ, ʧʦʣʫʯʠʚʰʠʭ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘʟʚʘʥʠʝ çʞʝʥʱʠʥ-

ʣʠʪʝʡʱʠʮè. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʋʩʪʴ-ʋʟʠʥʩʢʦʤ 2 ʤʦʛʠʣʴʥʠʢʝ ʚ ɺʝʭʥʝʤ ʇʦ-

ʩʫʨʴʝ ʙʳʣʦ ʠʟʫʯʝʥʦ ʧʦʛʨʝʙʝʥʠʝ ʣʠʪʝʡʱʠʮʳ, ʧʨʦʜʘʪʠʨʦʚʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

III  ʚ. ʥ.ʵ. [1; 2]. ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʥʥʠʭ ʪʘʢʠʭ ʧʦʛʨʝʙʝʥʠʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ 

2014 ʛ. ʥʘ ʉʝʥʜʠʤʠʨʢʠʥʩʢʦʤ ʤʦʛʠʣʴʥʠʢʝ [3] ʚ ʏʫʚʘʰʩʢʦʤ ʧʦʚʦʣʞʴʝ (ʨʠʩ. 1).  

ɾʝʥʩʢʦʝ ʧʦʛʨʝʙʝʥʠʝ ˉ 40 ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘ ʛʣʫʙʠʥʝ 100ï105 ʩʤ, ʢʦʥʪʫ-

ʨʳ ʦʧʨʝʜʝʣʠʣʠʩʴ ʥʘ ʛʣʫʙʠʥʝ 110ï114 ʩʤ. ʗʤʘ ʚʳʪʷʥʫʪʦʡ ʧʦʜʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʬʦʨʤʳ, ʥʝʩʢʦʣʴʢʦ ʠʩʢʨʠʚʣʝʥʥʦʡ ʚ ʉʉɿ ʯʘʩʪʠ. ʈʘʟʤʝʨ ʥʘ ʫʨʦʚʥʝ ʬʠʢʩʘʮʠʠ 

388Ĭ70ï84 ʩʤ. ʆʨʠʝʥʪʠʨʦʚʘʥʘ ʧʦ ʣʠʥʠʠ ʉʉɿïʖʖɺ (ʘʟʠʤʫʪ 143Ü). ɿʘʧʦʣʥʝʥʠʝ 

ʧʦʛʨʝʙʝʥʠʷ: ʪʝʤʥʦ-ʩʝʨʘʷ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ ʩʫʧʝʩʴ, ʯʝʨʝʜʫʶʱʘʷʩʷ ʩ ʧʨʦʩʣʦʡʢʘʤʠ 

                                                           
*
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤ-

ʤʳ çʇʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2016ï2020 ʛʦʜʳè (ʧʨʦ-

ʝʢʪ  ̄09.Z33.25.0202 çɻʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʤʦ-

ʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè).  
 

http://elibrary.ru/author_items.asp?authorid=304140
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ʩʚʝʪʣʦʛʦ ʧʝʩʢʘ. ʉʪʝʥʢʠ ʥʘʢʣʦʥʥʳʝ, ʜʥʦ ʨʦʚʥʦʝ. ɻʣʫʙʠʥʘ ï 100 ʩʤ ʦʪ ʫʨʦʚʥʷ 

ʬʠʢʩʘʮʠʠ (199ï209 ʩʤ ʦʪ ʨʝʧʝʨʘ). 

 

 
 

ʈʠʩ. 1. ʉʝʥʜʠʤʠʨʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ. ʇʣʘʥ ʧʦʛʨʝʙʝʥʠʷ 40 

 

ʆʪ ʢʦʩʪʷʢʘ ʩʦʭʨʘʥʠʣʠʩʴ ʬʨʘʛʤʝʥʪʳ ʯʝʨʝʧʘ, ʛʨʫʜʥʳʝ ʧʦʟʚʦʥʢʠ ʠ ʨʝʙʨʘ 

ʧʦʜ ʥʘʛʨʫʜʥʦʡ ʙʣʷʭʦʡ, ʯʘʩʪʠʯʥʦ ï ʣʫʯʝʚʘʷ ʠ ʣʦʢʪʝʚʘʷ ʢʦʩʪʠ ʠ ʬʘʣʘʥʛʘ ʧʘʣʴʮʘ 

ʧʨʘʚʦʡ ʨʫʢʠ, ʧʣʦʭʦ ʢʦʩʪʠ ʪʘʟʘ, ʢʦʩʪʥʳʡ ʪʣʝʥ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʨʝʜʧʣʶʩ-

ʥʝʚʳʝ, ʧʣʶʩʥʝʚʳʝ, ʢʦʩʪʠ, ʬʘʣʘʥʛʠ ʥʦʛ, ʧʷʪʢʠ. ʇʦʛʨʝʙʝʥʥʘʷ, ʦʯʝʚʠʜʥʦ, ʙʳʣʘ 

ʫʣʦʞʝʥʘ ʥʘ ʩʧʠʥʫ, ʧʨʘʚʘʷ ʨʫʢʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʪʘʟʦʚʳʭ ʢʦʩʪʷʭ. ʂʦʩʪʷʢ ʙʳʣ ʟʘ-

ʚʝʨʥʫʪ ʚ ʢʦʨʫ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʣʘʩʴ ʢʦʨʘ ʥʠʞʝ ʦʙʣʘʩʪʠ ʥʦʛ ʢʦʩʪʷʢʘ.  

ɺ ʠʟʛʦʣʦʚʴʝ ʥʘ ʙʦʢʫ ʣʝʞʘʣ ʛʣʠʥʷʥʳʡ ʩʦʩʫʜ. ʄʝʞʜʫ ʥʠʤ ʠ ʯʝʨʝʧʦʤ ʙʳʣʠ 

ʨʘʩʯʠʱʝʥʳ ʦʩʪʘʪʢʠ ʢʦʞʘʥʦʛʦ ʨʝʤʥʷ, ʦʪ ʢʦʪʦʨʦʛʦ ʩʦʭʨʘʥʠʣʩʷ ʩʘʤʳʡ ʢʦʥʝʮ 

(ʬʨʘʛʤʝʥʪ ʦʢʦʣʦ 10Ĭ4 ʩʤ), ʦʙʝʨʥʫʪʳʡ ʚ ʪʦʥʢʠʡ, ʨʘʩʩʳʧʘʶʱʠʡʩʷ ʣʠʩʪ ʙʨʦʥʟʳ. 

ʂʨʘʡ ʢʦʞʠ ʙʳʣ ʦʬʦʨʤʣʝʥ ʚ ʚʠʜʝ ʪʨʝʭ ʧʦʣʫʦʢʨʫʞʥʦʩʪʝʡ. ʈʷʜʦʤ ʙʳʣʠ ʟʘʬʠʢʩʠ-
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ʨʦʚʘʥʳ ʞʝʣʝʟʥʦʝ ʰʠʣʦ, ʛʣʠʥʷʥʦʝ ʙʠʢʦʥʠʯʝʩʢʦʝ ʧʨʷʩʣʠʮʝ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘ-

ʛʘʣʘʩʴ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʦʡ ʚʥʠʟ ʣʠʪʝʡʥʘʷ ʬʦʨʤʘ ʠʟ ʙʝʣʦʛʦ ʤʝʨʛʝʣʷ (ʨʠʩ. 2). ʅʝ-

ʩʢʦʣʴʢʦ ʧʨʘʚʝʝ ï ʢʫʩʦʢ ʢʨʘʩʥʦʡ ʦʭʨʳ, ʦʙʨʝʟʢʠ ʙʨʦʥʟʦʚʳʭ ʠʟʜʝʣʠʡ, ʚʠʜʠʤʦ, ʜʣʷ 

ʧʝʨʝʧʣʘʚʢʠ.  

 

 
 

ʈʠʩ. 2. ʉʝʥʜʠʤʠʨʢʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ. ʇʣʘʥ ʧʦʛʨʝʙʝʥʠʷ 40 

 

ʇʦʜ ʯʝʨʝʧʦʤ ʨʘʩʯʠʱʝʥʘ ʢʨʫʛʣʘʷ ʙʨʦʥʟʦʚʘʷ ʙʣʷʭʘ ʩ ʚʳʜʘʚʣʝʥʥʳʤ ʩ ʦʙʨʘʪ-

ʥʦʡ ʩʪʦʨʦʥʳ ʮʠʨʢʫʣʴʥʳʤ ʦʨʥʘʤʝʥʪʦʤ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ʉ ʜʚʫʭ 

ʩʪʦʨʦʥ ʦʪ ʯʝʨʝʧʘ ʥʠʞʝ ʦʙʣʘʩʪʠ ʚʠʩʢʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʙʨʦʥʟʦʚʳʝ ʣʠʩʪʦʚʠʜ-

ʥʳʝ ʧʦʜʚʝʩʢʠ.  

ɺ ʦʙʣʘʩʪʠ ʛʨʫʜʠ ʥʘʭʦʜʠʣʘʩʴ ʢʨʫʧʥʘʷ ʢʨʫʛʣʘʷ ʙʣʷʭʘ ʩ ʚʘʣʠʢʘʤʠ ʚʦʢʨʫʛ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ɺ ʦʙʣʘʩʪʠ ʰʝʠ ʠ ʥʠʞʝ ʥʘ ʥʘʛʨʫʜʥʦʡ ʙʣʷʭʝ, ʦʙʨʘʟʫʷ 

ʧʦʣʦʩʫ ʚ 3ï4 ʨʷʜʘ, ʠʜʫʱʫʶ ʧʦ ʜʠʘʛʦʥʘʣʠ ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ, ʘ ʪʘʢʞʝ ʧʦ ʦʜʥʦʤʫ ʨʷ-

ʜʫ, ʨʘʩʭʦʜʷʩʴ ʣʫʯʘʤʠ ʦʪ ʙʣʷʭʠ ʢ ʰʝʝ, ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʙʣʷʭʠ ʥʘʭʦʜʠʣʠʩʴ ʟʦʣʦ-

ʯʝʥʳʝ, ʢʨʘʩʥʳʝ, ʧʦʣʠʭʨʦʤʥʳʝ ʠ ʦʜʥʘ ʢʘʤʝʥʥʘʷ ʙʫʩʳ (ʚʩʝʛʦ ʦʢʦʣʦ 562 ʵʢʟ.). 

ɺ ʦʙʣʘʩʪʠ ʨʫʢ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʦʙʣʘʩʪʠ ʣʦʢʪʝʚʦʛʦ ʩʫʩʪʘʚʘ ʥʘʭʦʜʠʣʠʩʴ 

ʤʝʣʢʠʝ ʢʨʫʛʣʳʝ ʙʣʷʰʢʠ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʠʟ ʟʦʣʦʪʠʩʪʦʡ ʙʨʦʥʟʳ. ʅʘ 

ʟʘʧʷʩʪʴʝ ʧʨʘʚʦʡ ʨʫʢʠ ʙʳʣ ʨʘʩʯʠʱʝʥ ʙʨʦʥʟʦʚʳʡ ʙʨʘʩʣʝʪ ʩ ʟʘʭʦʜʷʱʠʤʠ ʜʨʫʛ ʟʘ 

ʜʨʫʛʘ ʣʦʧʘʩʪʝʚʠʜʥʳʤʠ ʢʦʥʮʘʤʠ, ʥʘ ʦʜʥʦʤ ʠʟ ʧʘʣʴʮʝʚ ʧʨʘʚʦʡ ʨʫʢʠ ï ʧʝʨʩʪʝʥʴ 

ʩʦ ʩʧʠʨʘʣʝʚʠʜʥʳʤʠ ʢʦʥʮʘʤʠ.  

ʅʘ ʧʦʷʩʝ ʩʣʝʚʘ ʥʘʭʦʜʠʣʩʷ ʞʝʣʝʟʥʳʡ ʥʦʞ ʚ ʜʝʨʝʚʷʥʥʳʭ ʥʦʞʥʘʭ, ʦʙʪʷʥʫ-

ʪʳʭ ʢʨʘʩʥʦʡ ʢʦʞʝʡ. ʏʫʪʴ ʥʠʞʝ ʪʘʟʘ, ʤʝʞʜʫ ʥʦʛ ʙʳʣʦ ʧʨʦʩʣʝʞʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʣʦʝʚ ʫʢʨʘʰʝʥʠʡ ʠ ʦʩʪʘʪʢʦʚ ʦʜʝʞʜʳ. ʉʚʝʨʭʫ ʨʷʜʦʤ ʙʳʣʠ ʧʦʣʦʞʝʥʳ (?) ʜʚʝ 

ʩʣʝʛʢʘ ʚʳʛʥʫʪʳʝ ʧʣʦʩʢʠʝ ʙʨʦʥʟʦʚʳʝ ʙʣʷʭʠ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ, ʚʳʧʦʣ-

ʥʝʥʥʳʝ ʠʟ ʟʦʣʦʪʠʩʪʦʡ ʙʨʦʥʟʳ. ɺ ʥʠʭ ʙʳʣʠ, ʚʠʜʠʤʦ, ʟʘʢʨʝʧʣʝʥʳ (ʩʣʝʜʦʚ ʢʨʝʧ-

ʣʝʥʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ) ʧʦ ʦʜʥʦʤʫ ʢʦʞʘʥʦʤʫ ʨʝʤʝʰʢʫ, ʧʨʦʜʝʪʦʤʫ ʚ ʢʨʫʛʣʳʝ 

ʧʨʦʥʠʟʠ, ʟʘʚʝʨʰʘʶʱʠʝʩʷ ʙʨʦʥʟʦʚʦʡ ʣʘʧʯʘʪʦʡ ʧʦʜʚʝʩʢʦʡ. ɼʘʥʥʳʝ ʨʝʤʝʰʢʠ ʙʳ-

ʣʠ ʧʝʨʝʢʨʫʯʝʥʳ.  

ʇʦʜ ʧʨʘʚʦʡ ʧʦʣʠʨʦʚʘʥʥʦʡ ʙʣʷʭʦʡ ʥʘʭʦʜʠʣʠʩʴ ʦʩʪʘʪʢʠ ʫʛʣʘ ʨʫʙʘʭʠ (?) ʩ 

ʜʚʫʤʷ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʢʨʦʤʢʘʤʠ. ʇʦʜ ʩʣʦʝʤ ʪʢʘʥʠ ʥʘʭʦʜʠʣʦʩʴ ʫʢʨʘʰʝʥʠʝ 
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ʠʤʝʶʱʝʝ ʚʠʜ ʰʠʨʦʢʦʡ ʢʦʞʘʥʦʡ ʣʝʥʪʳ, ʨʘʩʩʝʯʝʥʥʦʡ ʥʘ ʧʷʪʴ ʫʟʢʠʭ ʣʝʥʪ, ʧʨʦʜʝ-

ʪʳʭ ʚ ʢʨʫʛʣʳʝ ʧʨʦʥʠʟʠ. ʉ ʧʨʘʚʦʛʦ ʢʨʘʷ ʣʝʥʪʳ ʙʳʣʠ ʚʩʪʘʚʣʝʥʳ ʚ ʪʦʣʩʪʫʶ ʧʦ-

ʣʦʩʢʫ ʢʦʞʠ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʨʦʜʝʣʘʥʳ ʧʷʪʴ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʘʞʜʦʡ ʣʝʥʪʳ. ɺ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʣʝʥʪʘ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ, ʥʦ, ʦʯʝʚʠʜʥʦ, ʦʥʘ ʩʦʝʜʠʥʷʣʘʩʴ ʩʦ ʚʪʦʨʳʤ 

ʘʥʘʣʦʛʠʯʥʳʤ ʠʟʜʝʣʠʝʤ, ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʧʦʜ ʣʝʚʦʡ ʧʦʣʠʨʦʚʘʥʥʦʡ ʙʣʷʭʦʡ.  

ɺ ʦʙʣʘʩʪʠ ʱʠʢʦʣʦʪʦʢ, ʥʘ ʦʙʝʠʭ ʥʦʛʘʭ, ʥʘ ʧʣʶʩʥʝʚʳʭ ʢʦʩʪʷʭ ʙʳʣʠ ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʳ ʦʩʪʘʪʢʠ ʦʙʫʚʥʦʛʦ ʨʝʤʥʷ, ʧʨʦʜʝʪʦʛʦ ʚ ʙʨʦʥʟʦʚʳʝ ʧʨʷʞʢʠ ʩ ʧʣʘʩʪʠʥʯʘ-

ʪʳʤʠ ʦʙʦʡʤʘʤʠ, ʩ ʙʨʦʥʟʦʚʳʤʠ ʥʘʢʣʘʜʢʘʤʠ. ʂʦʥʝʮ ʨʝʤʥʷ ʙʳʣ ʧʦ ʧʨʦʜʦʣʴʥʦʡ 

ʦʩʠ ʨʘʩʩʝʯʝʥ ʥʘ ʜʚʝ ʣʝʥʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʜʝʪʳ ʙʨʦʥʟʦʚʳʝ ʜʚʫʩʦʩʪʘʚʥʳʝ 

ʥʘʢʦʥʝʯʥʠʢʠ. ʅʠʞʝ ʥʦʛ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʞʝʣʝʟʥʳʝ ʢʦʣʴʯʘʪʳʝ ʫʜʠʣʘ ʠ ʧʦʜ-

ʧʨʫʞʥʘʷ ʧʨʷʞʢʘ. 

ʅʘʭʦʜʢʠ ʛʣʠʥʷʥʳʭ (ʨʝʞʝ ʢʘʤʝʥʥʳʭ) ʬʦʨʤʦʯʝʢ ʜʣʷ ʦʪʣʠʚʢʠ ʦʣʦʚʷʥʥʦʛʦ 

ʙʠʩʝʨʘ ʠʣʠ ʤʝʣʢʠʭ ʫʢʨʘʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʣʴʷʯʝʢ ʥʝʦʜʥʦʢʨʘʪʥʦ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 

ʤʫʨʦʤʩʢʠʭ, ʤʝʨʷʥʩʢʠʭ ʠ ʤʘʨʠʡʩʢʠʭ ʞʝʥʩʢʠʭ ʧʦʛʨʝʙʝʥʠʷʭ ʩ V ʚ. ʧʦ XIIïXIII ʚʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 170 ʢʦʤʧʣʝʢʩʦʚ ʩ ʣʠʪʝʡʥʳʤʠ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʷʤʠ. ɹʣʘʛʦʜʘʨʷ ʨʘʩʢʦʧʢʘʤ ʋʩʪʴ-ʋʟʠʥʩʢʦʛʦ (ʧʦʰʨʝʙʝʥʠʝ 53) ʠ ʉʝʥʜʠʤʠʨ-

ʢʠʥʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʦʚ (ʧʦʛʨʝʙʝʥʠʝ 40), ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʬʝ-

ʥʦʤʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ III ʚ. ʥ. ʵ. ʠ ʩʘʤʳʝ ʨʘʥʥʠʝ ʧʦʛʨʝʙʝʥʠʷ çʣʠʪʝʡ-

ʰʠʮè ʧʦʢʘ ʠʟʚʝʩʪʥʳ ʚ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʦʡ ʢʫʣʴʪʫʨʝ.   

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ ʙʦʛʘʪʩʪʚʦ ʠʥʚʝʥʪʘʨʷ ʠ ʩʣʦʞʥʦʩʪʴ ʧʦʛʨʝ-

ʙʘʣʴʥʳʭ ʦʙʨʷʜʦʚ ʟʘʭʦʨʦʥʝʥʠʡ ʣʠʪʝʡʱʠʮ. ʆʪʤʝʯʘʝʪʩʷ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʣʠʯʠʝ 

ʤʫʞʩʢʠʭ ʘʪʨʠʙʫʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʤʝʪʦʚ ʢʦʥʩʢʦʛʦ ʩʥʘʨʷʞʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ, ʯʪʦ ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʫʢʨʘʰʝʥʠʡ, ʥʦ ʠ ʚʳʧʦʣʥʷʣʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʠʪʫʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʫʣʴʪʦʚʦ-ʙʳʪʦʚʦʡ ʧʨʘʢʪʠʢʦʡ, 

ʟʘʥʠʤʘʣʠʩʴ ʚʨʘʯʝʚʘʥʠʝʤ ʠʣʠ ʟʥʘʭʘʨʩʪʚʦʤ, ʚʳʧʦʣʥʷʣʠ ʬʫʥʢʮʠʶ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʫʤʥʦʞʝʥʠʷ ʨʦʜʘ, ʩʚʷʟʘʥʥʫʶ ʩ ʢʫʣʴʪʦʚʦʡ ʠ ʧʨʦʜʫʮʠʨʫʶʱʝʡ ʤʘʛʠʝʡ. 
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Abstract. The problems of early history of the Mordovian tribes and the continu-

ity of  Andreevsko-piseralskih antiquities with the initial stage of functioning of the 

Mordovian culture in the first centuries of our era are considered. 

Keywords: archaeological monuments, the culture of ancient Mordva, ethnogen-

esis,  funeral monuments, chronology. 

 

ʉʫʜʴʙʘ ʥʘʩʝʣʝʥʠʷ, ʩʪʘʚʠʚʰʝʛʦ ʚ IïII  ʚʚ. ʚ ʉʫʨʩʢʦ-ʉʚʠʷʞʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ 

ʧʘʤʷʪʥʠʢʠ ʘʥʜʨʝʝʚʩʢʦ-ʧʠʩʝʨʘʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (ɸʥʜʨʝʝʚʩʢʠʡ, ʉʪʘʨʦʘʨʜʘʪʦʚ-

ʩʢʠʡ, ʇʠʩʝʨʘʣʴʩʢʠʝ, ʂʣʠʤʢʠʥʩʢʠʝ ʢʫʨʛʘʥʳ, ʇʠʣʴʥʠʥʩʢʠʡ ʤʦʛʠʣʴʥʠʢ) ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʚʳʷʩʥʝʥʘ. ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʣʦʞʠʣʠʩʴ ʜʚʝ ʦʩʥʦʚ-

ʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʊʘʢ, ɺ. ʀ. ɺʠʭʣʷʝʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʚʦʝ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʜʨʝʚʥʦʩʪʠ ʘʥʜʨʝʝʚʩʢʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʝʥʳ ʠʤ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʘʨʭʝʦ-

ʣʦʛʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ, ʥʘʭʦʜʷʪ ʚ ʢʫʣʴʪʫʨʝ ʤʦʛʠʣʴʥʠʢʦʚ ʢʦʰʠʙʝʝʚʩʢʦʛʦ ʪʠʧʘ. 

ɹʦʣʝʝ ʪʦʛʦ, ʦʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʝʨʝʩʝʣʝʥʠʝ ʥʦʩʠʪʝʣʝʡ çʘʥʜʨʝ-

ʝʚʩʢʦʡ ʢʫʣʴʪʫʨʳè ʥʘ ʟʘʧʘʜ ʚ ʙʘʩʩʝʡʥʳ ʄʦʢʰʠ ʠ ʎʥʳ [1, ʩ. 83]. ʀʥʦʡ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʘʚʪʦʨ ʩʪʘʪʴʠ, ʩʨʘʚʥʠʚʰʠʡ ʢʝʨʘʤʠʢʫ ɸʥʜʨʝʝʚʩʢʦʛʦ ʢʫʨʛʘʥʘ 

ʩ ʧʦʩʫʜʦʡ ʨʘʥʥʠʭ ʧʝʥʟʝʥʩʢʠʭ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ. ʆʥ ʧʨʠʰʝʣ ʢ ʟʘ-

ʢʣʶʯʝʥʠʶ çé ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ (ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʦʩʥʦʚʥʦʡ) ʜʦʣʠ ʘʥʜʨʝʝʚʩʢʠʭ 

ʪʨʘʜʠʮʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ɺʝʨʭʥʝʛʦ ʇʦʩʫʨʴʷè [3, ʩ. 

101ï102; 2]. ɺ ʩʚʷʟʠ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʋʩʪʴ-ʋʟʠʥʩʢʦʛʦ 2 ʤʦʛʠʣʴʥʠʢʘ. 

ʇʘʤʷʪʥʠʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʤʝʩʪʝ ʩʣʠʷʥʠʷ ʨʝʢ ʉʫʨʘ ʠ ʋʟʘ ʚ ʐʝʤʳʰʝʡ-

ʩʢʦʤ ʨʘʡʦʥʝ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʩʩʣʝʜʦʚʘʣʩʷ ʩ 2001 ʧʦ 2011 ʛ. ʵʢʩʧʝʜʠʮʠʝʡ 

ʄʦʨʜʦʚʩʢʦʛʦ ʧʝʜʠʥʩʪʠʪʫʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ. ɺ. ɻʨʠʰʘʢʦʚʘ. ʅʘ ʧʣʦʱʘʜʠ 

2428 ʢʚ. ʤ ʠʟʫʯʝʥʦ 95 ʧʦʛʨʝʙʝʥʠʡ [4]. ʅʘʣʠʯʠʝ ʚ ʞʝʥʩʢʠʭ ʟʘʭʦʨʦʥʝʥʠʷʭ ʚʠʩʦʯ-

ʥʦʡ ʧʨʠʚʝʩʢʠ ʩ ʛʨʫʟʠʢʦʤ ʧʦʟʚʦʣʷʝʪ ʦʪʥʦʩʠʪʴ ʝʛʦ ʢ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʠʤ ʧʘʤʷʪʥʠ-

ʢʘʤ, ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʢʦʧʦʢ ʉʝʣʠʢʩʝʥʩʢʦʛʦ, ʐʝʤʳʰʝʡʩʢʦʛʦ, ɸʨ-

ʤʠʝʚʩʢʦʛʦ ʠ ʜʨ. ʤʦʛʠʣʴʥʠʢʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʠʥʪʝʨʝʩʥʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʞʝʥʩʢʦʝ ʧʦʛʨʝʙʝʥʠʝ 5.  

 
 

ʈʠʩ. 1. ʋʩʪʴ-ʋʟʠʥʩʢʠʡ 2 ʤʦʛʠʣʴʥʠʢ. ʇʣʘʥ ʠ ʠʥʚʝʥʪʘʨʴ ʧʦʛʨʝʙʝʥʠʷ 5 
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ʆʥʦ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ ʚ ʷʤʝ ʧʦʜʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʦʪʚʝʩʥʳʤʠ ʩʪʝʥ-

ʢʘʤʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʛʨʝʙʝʥʠʷ ʧʨʦʩʝʣʘ ʚ ʟʘʩʳʧʢʫ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʧʦʛʨʝ-

ʙʝʥʠʷ 7. ɿʘʭʦʨʦʥʝʥʠʝ ʩʦʚʝʨʰʝʥʦ ʧʦ ʦʙʨʷʜʫ ʪʨʫʧʦʧʦʣʦʞʝʥʠʷ. ʋʤʝʨʰʘʷ ʙʳʣʘ 

ʧʦʣʦʞʝʥʘ ʚʳʪʷʥʫʪʦ ʥʘ ʩʧʠʥʝ, ʛʦʣʦʚʦʡ ʥʘ ʚʦʩʪʦʢ, ʨʫʢʠ ʫʣʦʞʝʥʳ ʚʜʦʣʴ ʪʫʣʦʚʠʱʘ 

(ʨʠʩ. 1, 1). ɺ ʠʟʛʦʣʦʚʴʝ ʫʤʝʨʰʝʡ ʙʳʣʘ ʧʦʣʦʞʝʥʘ ʪʦʥʢʘʷ ʞʝʣʝʟʥʘʷ ʠʛʣʘ. ɺ ʦʙʣʘ-

ʩʪʠ ʚʠʩʦʯʥʳʭ ʢʦʩʪʝʡ ʙʳʣʠ ʨʘʩʯʠʱʝʥʳ ʚʠʩʦʯʥʳʝ ʙʨʦʥʟʦʚʳʝ ʩʧʠʨʘʣʴʥʳʝ ʧʨʦʚʦ-

ʣʦʯʥʳʝ ʧʨʠʚʝʩʢʠ ʚ ʧʦʣʪʦʨʘ ʦʙʦʨʦʪʘ ʜʠʘʤʝʪʨʦʤ 1,3 ʩʤ (ʨʠʩ. 1, 13). ɸʥʘʣʦʛʠʠ ʠʤ 

ʥʫʞʥʦ ʠʩʢʘʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʣʠʙʦ ʚ ʩʘʨʤʘʪʩʢʠʭ, ʣʠʙʦ ʘʥʜʨʝʝʚʩʢʠʭ ʜʨʝʚʥʦʩʪʷʭ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʩʪʴ-ʫʟʠʥʩʢʠʝ ʢʦʣʴʮʘ ʙʦʣʝʝ ʙʣʠʟʢʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʦʨʦʪʦʚ ʢ 

ʩʘʨʤʘʪʩʢʠʤ, ʦʜʥʘʢʦ ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʯʝʨʪ ʧʦʟʜʥʝʩʘʨʤʘʪʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʜʘʥʥʦʤ 

ʧʦʛʨʝʙʝʥʠʠ, ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʯʘʩʪʠ ʧʘʤʷʪʥʠʢʘ, ʥʝʪ. ɸʥʜʨʝʝʚ-

ʩʢʠʝ ʞʝ ʚʠʩʦʯʥʳʝ ʢʦʣʴʮʘ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 3-5 ʦʙʦʨʦʪʦʚ, ʥʦ ʥʫʞʥʦ ʫʯʠʪʳ-

ʚʘʪʴ, ʯʪʦ ʤʝʞʜʫ ʘʥʜʨʝʝʚʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʜʘʥʥʳʤ ʧʦʛʨʝʙʝʥʠʝʤ ʠʤʝʝʪʩʷ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʣʘʢʫʥʘ ʦʢʦʣʦ ʩʪʦʣʝʪʠʷ. ʀʟ ʜʨʫʛʦʛʦ ʠʥʚʝʥʪʘʨʷ ʚ ʧʦʛʨʝʙʝʥʠʠ 

ʙʳʣʦ ʪʦʣʴʢʦ ʦʞʝʨʝʣʴʝ ʠʟ ʢʨʘʩʥʦʧʘʩʪʦʚʳʭ, ʩʠʥʠʭ ʠ ʟʦʣʦʯʝʥʳʭ ʙʫʩ (ʨʠʩ. 1, 3ï12). 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦʛʨʝʙʝʥʠʷ 5 ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʠʥʚʝʥʪʘʨʴ ʧʦʛʨʝʙʝʥʠʷ 7, 

ʢʦʪʦʨʦʝ ʦʥʦ ʧʝʨʝʢʨʳʣʦ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʢʦʩʪʷʢ ʧʦʛʨʝʙʝʥʠʷ 5 ʧʨʦʩʝʣ ʚ ʟʘʩʳʧʢʫ 

ʧʦʛʨʝʙʝʥʠʷ 7, ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʠʭ ʩʦ-

ʚʝʨʰʝʥʠʝʤ ʙʳʣ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ.  

ʇʦʛʨʝʙʝʥʠʝ 7 ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ ʚ ʷʤʝ ʧʦʜʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ɿʘʭʦʨʦʥʝ-

ʥʠʝ ʞʝʥʩʢʦʝ, ʩʫʜʷ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʠʥʚʝʥʪʘʨʷ, ʙʳʣʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʚʦʩʪʦʢ-

ʶʛʦ-ʚʦʩʪʦʢ (ʨʠʩ. 2, 1). ɺ ʧʦʛʨʝʙʘʣʴʥʳʡ ʠʥʚʝʥʪʘʨʴ ʚʭʦʜʠʣʠ ʦʞʝʨʝʣʴʝ ʠʟ ʟʦʣʦʯʝ-

ʥʳʭ ʤʥʦʛʦʯʘʩʪʥʳʭ ʙʫʩ (ʨʠʩ. 2, 1) ʠ ʦʩʪʘʪʢʠ ʥʘʢʦʩʥʠʢʘ (ʨʠʩ. 2, 3ï6).  

 

 
 

ʈʠʩ. 2. ʋʩʪʴ-ʋʟʠʥʩʢʠʡ 2 ʤʦʛʠʣʴʥʠʢ. ʇʣʘʥ ʠ ʠʥʚʝʥʪʘʨʴ ʧʦʛʨʝʙʝʥʠʷ 7 
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ʅʘʢʦʩʥʠʢ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʠʟ ʪʢʘʥʦʡ ʣʝʥʪʳ ʠ ʟʘʚʝʨʰʘʣʩʷ ʥʘʣʦ-

ʞʝʥʥʳʤʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʜʚʫʤʷ ʧʦʣʠʨʦʚʘʥʥʳʤʠ ʙʨʦʥʟʦʚʳʤʠ ʢʨʫʛʣʳʤʠ ʧʣʘʩʪʠʥ-

ʯʘʪʳʤʠ ʙʣʷʰʢʘʤʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʚ ʮʝʥʪʨʝ (ʨʠʩ. 2, 6), ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʢʨʳʪʳ 

ʙʨʦʥʟʦʚʳʤ ʢʦʣʧʘʯʢʘʤʠ ʩ ʜʫʞʢʦʡ ʥʘ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʝ (ʨʠʩ. 2, 3), ʠ ʜʚʫʤʷ ʙʨʦʥ-

ʟʦʚʳʤʠ ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʩʧʘʨʝʥʥʳʤʠ ʧʨʦʥʠʟʢʠʤʠ, ʨʘʩʧʦʣʘʛʘʚʰʠʝʩʷ ʜʨʫʛ 

ʢ ʜʨʫʛʫ ʪʳʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʦʙʨʘʟʫʷ ʩʤʳʢʘʶʱʠʡʩʷ ʮʠʣʠʥʜʨ (ʨʠʩ. 2, 4, 5). 

ʅʘʢʦʩʥʠʢʠ ʩ ʧʘʨʥʳʤʠ ʟʝʨʢʘʣʦʚʠʜʥʳʤʠ ʙʣʷʰʢʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʞʝʥʩʢʠʭ 

ʧʦʛʨʝʙʝʥʠʷʭ ʋʩʪʴ-ʋʟʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʦʪʦʚʳʤʠ ʛʨʠʚʥʘʤʠ ʩ ʦʙʨʫʙʣʝʥʥʳʤʠ 

ʢʦʥʮʘʤʠ ʠ ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʙʣʷʭʘʤʠ ʩ ʦʜʥʦʡ ʟʦʥʦʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʙʦʨʦʟʜʦʢ 

ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʢʦʪʦʨʳʝ ʜʘʪʠʨʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 

III  ʚ. ʥ.ʵ.  

ʇʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩʧʘʨʝʥʥʳʝ ʧʨʦʥʠʟʢʠ ʩʦʩʪʘʚʣʷʣʠ ʦʩʥʦʚʫ ʥʘʢʦʩ-ʥʠʢʘ 

ʠʟ ʧʦʛʨʝʙʝʥʠʷ 11 ʐʝʤʳʰʝʡʩʢʦʛʦ ʤʦʛʠʣʴʥʠʢʘ, ʢʦʪʦʨʦʝ ʜʘʪʠʨʫʝʪʩʷ ʪʘʢʞʝ ʧʝʨ-

ʚʦʡ ʧʦʣʦʚʠʥʦʡ III  ʚ. ʥ.ʵ. [5, ʩ. 14ï15, ʨʠʩ. 3ï1]. ʇʨʦʪʦʪʠʧʦʤ ʪʘʢʠʭ ʥʘʢʦʩʥʠʢʦʚ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʥʘʢʦʩʥʠʢ ʠʟ ʚʧʫʩʢʥʦʛʦ ʧʦʛʨʝʙʝʥʠʷ 53 ɸʥʜʨʝʝʚʩʢʦʛʦ 

ʢʫʨʛʘʥʘ, ʚ ʢʦʤʧʣʝʢʩ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʘ ʬʠʙʫʣʘ ʪʠʧʘ çɸʚʮʠʩʩʘè I ʚ. ʥ.ʵ. ʆʥ ʪʘʢʞʝ 

ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʧʦʣʠʨʦʚʘʥʥʳʭ ʙʣʷʭ, ʥʦ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʩ ʦʪʚʝʨʩʪʠʷʤʠ, ʟʘ-

ʢʨʳʚʘʶʱʠʤʠʩʷ ʢʦʣʧʘʯʢʦʤ, ʠ ʧʨʠʚʝʩʢʘʤʠ ʠʟ ʙʨʦʥʟʦʚʳʭ ʧʨʦʥʠʟʦʢ, ʟʘʢʘʥʯʠʚʘʶ-

ʱʠʭʩʷ ʤʥʦʛʦʛʨʘʥʥʳʤʠ ʙʫʩʘʤʠ [7, ʨʠʩ. 20, 11]. 

ʂʘʢ ʚʠʜʥʦ, ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʧʦʛʨʝʙʝʥʠʡ 5 ʠ 7 ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʨʝʤʷ ʥʝ 

ʧʦʟʜʥʝʝ ʩʝʨʝʜʠʥʳ III  ʚ. ʥ.ʵ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʵʪʠ ʟʘʭʦʨʦʥʝʥʠʷ ʦʙʨʘʟʫʶʪ ʩʪʨʘʪʠ-

ʛʨʘʬʠʯʝʩʢʠʡ ʫʟʝʣ ʠ, ʚʦʟʤʦʞʥʦ, ʧʦʛʨʝʙʝʥʠʝ 5 ʙʳʣʦ ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʧʦʜʟʘʭʦʨʦ-

ʥʝʥʦ ʢ ʧʦʛʨʝʙʝʥʠʶ 7, ʥʘʤ ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʚʷʟʳʚʘʪʴ ʚʠʩʦʯ-

ʥʳʝ ʩʧʠʨʘʣʴʥʳʝ ʧʨʠʚʝʩʢʠ ʋʩʪʴ-ʋʟʳ ʩ ʛʝʥʝʟʠʩʦʤ ʥʝ ʩʘʨʤʘʪʩʢʠʭ, ʘ ʠʤʝʥʥʦ ʘʥ-

ʜʨʝʝʚʩʢʠʭ ʫʢʨʘʰʝʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʘʨʪʝʬʘʢʪʳ ʠʟ ʤʫʞʩʢʦʛʦ ʧʦʛʨʝʙʝʥʠʷ 42 

ʋʩʪʴ-ʋʟʠʥʩʢʦʛʦ 2 ʤʦʛʠʣʴʥʠʢʘ, ʩʦʚʝʨʰʝʥʥʦʛʦ ʚ ʙʦʣʴʰʦʡ (ʙʦʣʝʝ 4 ʤ) ʧʦʜʧʨʷʤʦ-

ʫʛʦʣʴʥʦʡ ʷʤʝ. ɺ ʥʝʡ ʥʘ ʜʥʝ ʚ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʙʳʣʠ ʨʘʩʯʠʱʝʥʳ ʜʚʝ 

ʧʦʧʝʨʝʯʥʳʝ ʢʘʥʘʚʢʠ ʜʣʷ ʧʣʘʭ, ʥʘ ʢʦʪʦʨʳʝ ʙʳʣ ʧʦʣʦʞʝʥ ʜʝʨʝʚʷʥʥʳʡ ʥʘʩʪʠʣ. 

ʊʣʝʥ ʦʪ ʥʝʛʦ ʧʨʦʩʣʝʞʠʚʘʣʩʷ ʧʦ ʚʩʝʤʫ ʜʥʫ ʷʤʳ. ʊʘʢʘʷ ʜʝʪʘʣʴ ʚʥʫʪʨʠʤʦʛʠʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʛʨʫʥʪʦʚʳʭ ʧʦʛʨʝʙʝʥʠʡ ɸʥʜʨʝʝʚʩʢʦʛʦ ʢʫʨʛʘʥʘ [7, ʩ. 

36]. ɺ ʩʦʩʪʘʚ ʠʥʚʝʥʪʘʨʷ ʵʪʦʛʦ ʧʦʛʨʝʙʝʥʠʷ ʚʭʦʜʠʣ ʥʘʢʦʥʝʯʥʠʢ ʢʦʧʴʷ, ʧʝʨʦ ʢʦʪʦ-

ʨʦʛʦ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʦʝ ʦʩʝʚʦʝ ʨʝʙʨʦ ʠ ʧʦ ʧʨʦʧʦʨʮʠʷʤ ʘʥʘʣʦʛʠʯʝʥ ʩʝʨʠʠ ʠʟ 

ʛʨʫʥʪʦʚʳʭ ʧʦʛʨʝʙʝʥʠʡ ɸʥʜʨʝʝʚʩʢʦʛʦ ʢʫʨʛʘʥʘ [7, ʨʠʩ. 24, 1]. ɸʨʭʘʠʯʥʳʤ ʚʳʛʣʷ-

ʜʠʪ ʠ ʥʦʞ ʩ ʛʦʨʙʘʪʦʡ ʩʧʠʥʢʦʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʨʝʟʢʠʡ ʧʝʨʝʭʦʜ ʢ ʦʩʪʨʠʶ, ʙʝʟ 

ʫʩʪʫʧʘ ʦʢʦʣʦ ʯʝʨʝʰʢʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʩʝʨʠʷ ʪʘʢʠʭ ʥʦʞʝʡ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʠʟ 

ʧʦʛʨʝʙʝʥʠʡ ɸʥʜʨʝʝʚʩʢʦʛʦ ʢʫʨʛʘʥʘ [7, ʨʠʩ. 27, 2].  

ʇʦʛʨʝʙʝʥʠʝ 42 ʤʦʞʥʦ ʜʘʪʠʨʦʚʘʪʴ ʧʦ ʧʦʟʜʥʝʩʘʨʤʘʪʩʢʦʤʫ ʫʟʜʝʯʥʦʤʫ ʥʘʙʦ-

ʨʫ ʩ ʩʝʨʝʙʨʷʥʦʡ ʨʝʰʤʦʡ, ʞʝʣʝʟʥʳʤʠ ʜʚʫʩʦʩʪʘʚʥʳʤʠ ʫʜʠʣʘʤʠ ʩ ʩʝʨʝʙʨʷʥʳʤʠ 

ʦʙʦʡʤʘʤʠ-ʟʘʞʠʤʘʤʠ, ʩʙʨʫʡʥʳʤʠ ʙʫʩʘʤʠ, ʧʨʷʞʢʘʤʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʦʡ III  ʚ. ʥ. 

ʵ. [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʭʘʠʯʝʩʢʠʝ ʯʝʨʪʳ ʘʥʜʨʝʝʚʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʩʣʝʞʠʚʘʶʪ-

ʩʷ ʚ ʋʩʪʴ-ʋʟʠʥʩʢʦʤ 2 ʤʦʛʠʣʴʥʠʢʝ ʠ ʚ ʵʣʝʤʝʥʪʘʭ ʧʦʛʨʝʙʘʣʴʥʦʛʦ ʦʙʨʷʜʘ, ʠ ʠʥ-

ʚʝʥʪʘʨʝ, ʧʦʜʪʚʝʨʞʜʘʷ ʛʠʧʦʪʝʟʫ ʘʚʪʦʨʘ ʩʪʘʪʴʠ ʦʙ ʫʯʘʩʪʠʠ ʘʥʜʨʝʝʚʩʢʦʛʦ ʢʦʤʧʦ-
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ʥʝʥʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʫʣʴʪʫʨʳ ʧʝʥʟʝʥʩʢʠʭ ʜʨʝʚʥʝʤʦʨʜʦʚʩʢʠʭ ʤʦʛʠʣʴʥʠʢʦʚ. 

ʆʜʥʘʢʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʥʦ ʨʝʰʠʪʴ ʪʦʣʴʢʦ ʧʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ.  
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CIVIL AND PATRIOTIC EDUCATION OF YOUNG GENERATION IN ARCHA E-

OLOGICAL EXPEDITIONS OF YOUTH ASSOCIATION  

"FROM THE DEPTH OF THE CENTURIES"  

 

Abstract: The article is devoted to the civil and patriotic education of young 

generation and students in archeological expeditions of the youth association "From the 
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depth of the centuries" which has appeared in 2016 based on the research group "Ar-

chaeologist" of the faculty of History and Law of Mordovian state pedagogical institute 

named after M. E. Evseviev. Among the participants of the association are schoolchil-

dren, students, young teachersô enthusiastic archeology, and the historical science in 

general. 

Keywords: history, civil and patriotic education, archeology, expeditionary activ-

ity. 

 

ʄʦʣʦʜʝʞʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè ʚʦʟʥʠʢʣʦ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯ-

ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʨʫʞʢʘ çɸʨʭʝʦʣʦʛʦʚè, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʙʘʟʝ ʬʘʢʫʣʴʪʝ-

ʪʘ ʠʩʪʦʨʠʠ ʠ ʧʨʘʚʘ ʌɻɹʆʋ ɺʆ çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ʄ. ɽ. ɽʚʩʝʚʴʝʚʘè. ɺ ʩʦʩʪʘʚ ʤʦʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚʦʰʣʠ 

ʫʯʘʱʠʝʩʷ, ʩʪʫʜʝʥʪʳ ʠ ʤʦʣʦʜʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʇʝʥʟʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ.  ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʦʙʲʝʜʠʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʛʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ 

ʯʝʨʝʟ ʚʦʚʣʝʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ ʚ ʧʨʘʢʪʠʢʫ ʧʨʦ-

ʚʝʜʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʄʦʣʦʜʝʞʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ, ʢʦʪʦʨʘʷ ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʫʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʚʳ-

ʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ, ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦ-

ʜʳʭ ʧʝʜʘʛʦʛʦʚ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ, ʘʨʭʝʦʣʦʛʠʠ, ʵʪʥʦʛʨʘʬʠʠ, ʧʝʜʘʛʦʛʠʢʠ 

ʠ ʜʨʫʛʠʭ ʥʘʫʢ. ɺʦʩʧʠʪʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʫʯʘʩʪʥʠʢʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʣʠʯʥʦʩʪ-

ʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ, ʜʫʭʦʚʥʦʛʦ, ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʣʶʜʝʡ ʚ ʧʨʦ-

ʰʣʦʤ ʠ ʥʘʩʪʦʷʱʝʤ; ʚʦʩʧʠʪʘʥʠʝ ʧʘʪʨʠʦʪʠʟʤʘ ʠ ʫʚʘʞʝʥʠʷ ʢ ʥʘʨʦʜʘʤ, ʥʘʩʝʣʷʚ-

ʰʠʤ ʨʦʩʩʠʡʩʢʠʝ ʟʝʤʣʠ ʚ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ. 

ʄɻʇʀ ʠʤ. ʄ. ɽ. ɽʚʩʝʚʴʝʚʘ ʠʤʝʝʪ ʙʦʣʝʝ ʯʝʤ ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʦʧʳʪ ʧʨʦʚʝ-

ʜʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʤʦʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 

çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɺ. ɺ. ɻʨʠʰʘʢʦʚ ʩʦ-

ʪʨʫʜʥʠʯʘʝʪ ʩ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʝʡ ʥʘʫʢ, ʠʤʝʝʪ çʆʪʢʨʳʪʳʡ ʣʠʩʪè ʥʘ ʧʨʦʚʝʜʝ-

ʥʠʝ ʨʘʙʦʪ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʦʙʲʝʢʪʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ [1]. 

ɺ ʨʘʤʢʘʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʏʫʚʘʰʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʥʘʡʜʝʥʳ ʜʨʝʚʥʝʡʰʠʝ ʤʦʨʜʦʚʩʢʠʝ ʟʘʭʦʨʦʥʝʥʠʷ, 

ʦʪʥʦʩʷʱʠʝʩʷ,  ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʢ 1 ʚʝʢʫ ʥ.ʵ. ɼʘʥʥʳʡ ʧʘʤʷʪʥʠʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʩʢʦʥʮʝʥʪʨʠʨʦ-

ʚʘʥʳ ʙʦʛʘʪʝʡʰʠʝ ʥʘʭʦʜʢʠ ï ʢʝʨʘʤʠʢʘ, ʫʢʨʘʰʝʥʠʷ, ʦʨʫʞʠʝ, ʦʩʪʘʪʢʠ ʪʢʘʥʝʡ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʦʜʦʣʞʝʥʠʝ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʠ ʫʪʦʯʥʠʪʴ ʟʥʘʥʠʷ ʦ ʧʨʦʰʣʦʤ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʦ ʥʘʨʦ-

ʜʘʭ, ʥʘʩʝʣʷʚʰʠʭ ʵʪʠ ʟʝʤʣʠ, ʠʭ ʩʚʷʟʷʭ ʩ ʜʨʫʛʠʤʠ ʥʘʨʦʜʘʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. 

ɼʣʷ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫ-

ʜʫʪ ʧʨʠʚʣʝʯʝʥʳ ʤʦʣʦʜʳʝ ʧʝʜʘʛʦʛʠ ʚʫʟʦʚ ʠ ʰʢʦʣ, ʩʪʫʜʝʥʪʳ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘ-

ʚʝʜʝʥʠʡ, ʫʯʘʱʠʝʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʯʣʝʥʘʤʠ ʤʦʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʫʯʘʩʪʠʝ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 
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ʚʫʟʘ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʝʥʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠʤʠ ʥʘ ʧʨʘʢʪʠʢʝ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ 

ʧʦʣʫʯʝʥʥʳʡ ʦʧʳʪ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ. 

ɼʣʷ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʝʢʪʝ, ʚ 2016 ʛʦʜʫ ʙʳʣʠ ʧʨʝʜ-

ʣʦʞʝʥʳ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʪʝʤʝ çʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʘʨ-

ʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ï ʚʝʙʠʥʘʨʳ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, ʢʦʥʬʝʨʝʥʮʠʠ. ɺʢʣʶʯʝʥʠʝ ʚ ʧʦʜʦʙʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʛʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦ-

ʪʠʯʝʩʢʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ, ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦ-

ʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ. 

ʉʦʮʠʘʣʴʥʘʷ ʠ ʥʘʫʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʠʟʳʩʢʘʥʠʝ, ʠʟʫʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʘʤʷʪʠ ʧʨʝʜʢʦʚ, ʥʘ ʠʭ ʜʝʷʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʪ. ʥ. çʫʛʣʫʙʣʝʥʠʷè ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪ-

ʥʳʝ ʩʪʨʘʥʠʮʳ ʜʨʝʚʥʝʡʰʝʛʦ ʧʨʦʰʣʦʛʦ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʫʛʨʦʟʘ ʫʪʨʘʪʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ. ʅʝʜʦʩʪʘ-

ʪʦʯʥʘʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʛʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʤʦʣʦʜʝʞʠ ʠ 

ʶʥʦʰʝʩʪʚʘ, ʪʝʥʜʝʥʮʠʠ ʢ ʦʪʪʦʨʞʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʪʩʫʪʩʪʚʠʝ ʯʝʪ-

ʢʠʭ ʥʨʘʚʩʪʚʝʥʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʮʝʣʦʩʪʥʦʩʪʠ 

ʩʪʨʘʥʳ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʤʦ-

ʣʦʜʝʞʥʦʡ ʩʨʝʜʝ, ʥʘʙʠʨʘʶʱʠʝ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ. 

ʆʜʥʠʤ ʠʟ ʨʝʟʝʨʚʦʚ ʧʘʪʨʠʦʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʘʨʭʝʦʣʦʛʠʷ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʥʝʜʦʦʮʝʥʝʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʡ. ɻʣʫʙʠʥʥʳʝ ʧʣʘʩʪʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ-

ʧʨʝʞʥʝʤʫ ʷʚʣʷʶʪʩʷ ʪʘʡʥʘʤʠ ʠ ʟʘʛʘʜʢʘʤʠ ʠʩʪʦʨʠʠ. ʆʙʨʘʱʝʥʠʝ ʢ ʧʦʠʩʢʦʚʦʡ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʜʥʦʛʦ ʢʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʟʥʘʪʴ 

ʝʛʦ ʢʫʣʴʪʫʨʥʦ-ʩʠʤʚʦʣʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʩʧʨʠʷʪʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. 

ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʝʰʝʥʠʶ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʝʬʦʨʤʘʣʴʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʣʦʜʝʞʥʦʝ ʦʙʲʝʜʠ-

ʥʝʥʠʝ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ çʇʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ 2016ï2020 ʛʦʜʳè: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʩ ʫʯʸʪʦʤ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ  ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚʦʩʧʠʪʘʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ; ʧʨʠʚʣʝ-

ʯʝʥʠʝ ʢ ʫʯʘʩʪʠʶ ʚ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʦʙʲʝʜʠʥʝʥʠʡ), ʪʨʫʜʦʚʳʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʥʝʬʦʨʤʘʣʴʥʳʭ 

ʛʨʫʧʧ ʤʦʣʦʜʸʞʠ ʠ ʦʪʜʝʣʴʥʳʭ ʛʨʘʞʜʘʥ; ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʧʨʝʚʨʘʱʝʥʠʝ ʠʭ ʚ ʮʝʥʪʨʳ ʧʘʪʨʠʦ-

ʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ).  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʨʦʩʩʠʡʩʢʦʡ 
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ʢʫʣʴʪʫʨʳ, ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘʨʦʜʦʚ ʩʪʨʘʥʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʚʦʚʣʝʯʝʥʠʶ ʤʦʣʦʜʝʞʠ ʚ 

ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦʠʩʢʦʚʳʭ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ, ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ, ʢʨʘʝʚʝʜ-

ʯʝʩʢʠʭ, ʩʪʫʜʝʥʯʝʩʢʠʭ ʦʪʨʷʜʦʚ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʜʠʥʝ-

ʥʠʷ: 

1)  ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʩʪʥʠʢʦʚ ʦʙʲʝʜʠʥʝʥʠʷ; 

2) ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ; 

3)  ʦʩʤʳʩʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ; 

4)  ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ. 

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʩʪʥʠʢʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ ʘʨ-

ʭʝʦʣʦʛʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ (ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚè); ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ (ʧʨʦʛʨʘʤʤʘ çʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡè ʚ ʢʦʣʠʯʝʩʪʚʝ 72 ʯʘʩʦʚ); ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʫʙʣʠʢʘʮʠʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʦʪ-

ʨʘʞʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʧʨʝʟʝʥʪʘʮʠʷ ʥʘ 

ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʘʧʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʫʜʝʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʚʝʜʝʥʠʶ, ʤʫʟʝʝʚʝʜʝʥʠʶ, ʟʥʘʢʦʤʩʪʚʫ ʩ ʠʤʝʶʱʠʤʠʩʷ ʪʘʤ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʵʢʩʧʦʥʘʪʘʤʠ. ɼʣʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʝʨʠʷ ʚʩʪʨʝʯ 

ʩ ʚʝʜʫʱʠʤʠ ʘʨʭʝʦʣʦʛʘʤʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʦʪʢʨʳʪʳʝ ʣʝʢʮʠʠ, ʵʢʩʢʫʨ-

ʩʠʠ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦ-

ʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʦʣʝʚʳʭ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʤʝʩʪʝ ʙʫʜʫʱʝʛʦ ʨʘʩ-

ʢʦʧʘ, ʠʟʫʯʝʥʠʝ ʧʣʘʥʘ ʤʝʩʪʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʣʘʥʘ ʠʟʳʩʢʘ-

ʥʠʡ, ʘ ʪʘʢʞʝ ʟʘʢʫʧʢʫ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʚʝʥʪʘʨʷ ʜʣʷ ʚʝʜʝʥʠʷ ʘʨ-

ʭʝʦʣʦʛʠʯʝʩʢʠʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɹʦʣʴʰʘʷ ʨʘʙʦʪʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʝʜʝʪʩʷ ʚ ʧʣʘʥʝ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʩʪʥʠʢʦʚ 

ʙʫʜʫʱʝʡ ʵʢʩʧʝʜʠʮʠʠ ʢ ʙʳʪʫ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʦʨʛʘʥʠʟʫʶʪʩʷ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʳʝ ʧʦʣʝʚʳʝ çʚʳʭʦʜʳè ï ʦʜʥʦ- ʠ ʜʚʫʭʜʥʝʚʥʳʭ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʥʘ 

ʧʨʘʢʪʠʢʝ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʚʳʢʠ (ʧʦʜʛʦʪʦʚʢʘ ʣʘʛʝʨʷ, ʨʘʟʚʝʜʝʥʠʝ ʢʦ-

ʩʪʨʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʦʢʘʟʘʥʠʝ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʧʦ-

ʩʪʨʘʜʘʚʰʝʤʫ ʠ ʪ. ʧ.). 

ʐʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʚ ʨʘʤʢʘʭ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʟʫʯʘʶʪ ʩʧʦ-

ʩʦʙʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ, ʦʪ-

ʨʘʙʘʪʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʥʘʚʳʢʠ ʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʶʪ ʧʝʨʚʠʯʥʳʝ ʥʘʚʳʢʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ. 

ʆʩʤʳʩʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʨʷʜʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʭʦʜʝ ʧʦʣʝʚʦʡ ʵʢʩʧʝʜʠ-

ʮʠʠ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʠʥʪʝʨʝʩʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʦʡ ʢʝʨʘʤʠ-

ʢʠ, ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʩʪʥʳʭ ʦʩʪʘʥʢʦʚ (ʦʩʪʝʦʣʦʛʠʷ ʠ ʦʜʦʥʪʦʣʦʛʠʷ), 
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ʵʣʝʤʝʥʪʥʳʡ (ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ) ʠ ʠʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟ ʢʦʩʪʝʡ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʢʩʪʠʣʷ ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʢʦʧʠʠ, ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʜʝʨ-

ʞʠʤʦʛʦ ʧʦʛʨʝʙʘʣʴʥʦʡ ʢʝʨʘʤʠʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʚ ʥʘʡʜʝʥʥʳʭ ʦʙ-

ʨʘʟʮʘʭ [3]. ʉʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ï ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ ʚ 2016 ʛʦ-

ʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʵʢʩʧʝʜʠʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ  ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ çɸʨʭʝʦʣʦʛʠʷ 

ʛʝʦʬʠʟʠʢʠè (ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ). 

ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚʦʚʣʝʯʝʥʠʝ ʠʭ 

ʵʢʩʧʝʜʠʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʚ ʮʝʣʦʤ ʢ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʥʘʫʢʝ.  

ʉʧʝʮʠʬʠʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʝʞʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʮʝʣʦʤ 

ʨʷʜʝ ʬʘʢʪʦʨʦʚ: ʘ) ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʙ) ʤʘʩʩʦʚʦʩʪʴ ʠ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ; ʚ) ʰʠʨʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ; ʙʦʣʴʰʘʷ ʚʘʨʠʘ-

ʪʠʚʥʦʩʪʴ ʚʳʚʦʜʦʚ ʠ ʛʠʧʦʪʝʟ; ʛ) ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʬʦʨʤ ʠ ʧʨʠʝʤʦʚ;  ʜ) ʥʘʛʣʷʜʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʝ) ʦʧʝʨʘʪʠʚʥʘʷ ʩʦ-

ʮʠʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ [2] . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʣʦʜʝʞʥʦʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʦʚʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʰʢʦʣʴʥʠʢʠ, ʩʪʫʜʝʥʪʳ ʠ 

ʤʦʣʦʜʳʝ ʧʝʜʘʛʦʛʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠ-

ʷʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʝʜʤʝʪʥʦʤ ʧʦʣʝ ʠʩʪʦʨʠʠ 

ʧʨʠʦʙʨʝʣʠ ʩʪʘʪʫʩ ʦʙʷʟʘʪʝʣʴʥʳʭ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɼʦʢʫʤʝʥʪ ʦʨʠʝʥʪʠʨʫʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʩʪʦʨʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʥʝ ʪʦʣʴʢʦ ʦʜʘʨʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʚ 

ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ  ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ-

ʩʷ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʦʩʚʦʝʥʠʠ ʠʩʪʦʨʠʠ, 

ʩʧʦʩʦʙ ʦʚʣʘʜʝʥʠʷ ʧʨʝʜʤʝʪʥʳʤʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ [1]. ʇʨʠ-

ʤʝʨʥʘʷ ʦʩʥʦʚʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ (2015 ʛ.) ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʘʢʠʝ ʧʨʝʜ-

ʤʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʩʚʦʝʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʩʪʦʨʠʠ, ʢʘʢ ʫʤʝʥʠʝ ʠʩʢʘʪʴ, ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ, ʧʨʠʚʦʜʠʪʴ ʚ ʩʠʩʪʝʤʫ, ʦʮʝʥʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ, ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʣʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʫʤʝʥʠʝ ʚʳʷʚʣʷʪʴ ʠʩʪʦʯʥʠʢʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ, ʢʦʨʨʝʢʪʥʦ ʠʭ ʠʥʪʝʨʧʨʝʪʠ-

ʨʦʚʘʪʴ, ʛʦʪʦʚʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝ-

ʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ [2]. ɼʝʷʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʛʦ, ʧʦʠʩʢʦʚʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʫʨʦʢʝ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʝ ʩʪʘ-

ʣʘ ʩʝʛʦʜʥʷ ʧʨʠʦʨʠʪʝʪʥʦʡ, ʠʟʤʝʥʠʣʘ ʧʦʟʠʮʠʶ ʧʝʜʘʛʦʛʘ ʠ ʫʯʘʱʠʭʩʷ ʥʘ ʪʴʶʪʦʨ-

ʩʢʫʁ ʠ ʪʴʶʪʝʨʘʥʩʢʫʶ [3]. ʉʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʧʦ-

ʜʘʚʘʥʠʷ ʠʩʪʦʨʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʫ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ 

ʠʩʪʦʨʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. ʀʤʝʥʥʦ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʣʥʦʮʝʥʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ: ʦʧʳʪ ʧʦʣʫʯʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ; ʫʥʠ-

ʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʩʘʤʦʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʶ ʯʝʨʝʟ ʘʢʪʠʚʥʦʝ ʧʨʠʩʚʦʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ; ʤʦ-

ʪʠʚʘʮʠʷ ʦʙʫʯʝʥʠʷ; ʛʨʘʞʜʘʥʩʢʘʷ ʧʦʟʠʮʠʷ; ʩʦʮʠʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ  

ʇʦʜʦʙʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʠʩʪʝʤʥʫʶ ʨʘʙʦʪʫ ʥʘʜ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʝ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʝ, ʚ 

ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ  ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʰʢʦʣʴʥʠʢʠ ʧʫʙ-

ʣʠʯʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʥʢʫʨʩʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ, çʷʨʤʘʨ-

ʢʘʭ ʠʜʝʡè ʠ ʧʨ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʰʢʦʣʴʥʠʢʦʚ ʥʝ ʩʪʘʚʷʪ ʟʘʜʘʯʫ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ 

ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʚʦʧʨʝʢʠ ʤʥʝʥʠʷʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʪʨʝʙʫʶʱʠʭ ʠʤʝʥʥʦ 

ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʳ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʠ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ [4]. ʅʘʯʠʥʘʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʯʘʪʩʷ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʟʚʝʩʪʥʳʝ 

ʟʥʘʥʠʷ, ʦʩʤʳʩʣʠʚʘʶʪ ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʠʱʫʪ ʠʩʪʦʯʥʠʢʠ, ʯʘʩʪʦ ʚʚʦʜʷʪ ʚ 

ʦʙʦʨʦʪ ʤʘʣʦʠʟʚʝʩʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʚ ʥʝʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʦ-

ʙʣʝʤʥʦʤ ʧʦʣʝ (ʪʦ, ʯʪʦ ʇ. ʄ. ɹʝʮʠʣʣʠ ʥʘʟʳʚʘʣ çʫʯʝʥʠʯʝʩʢʦʡ ʫʯʝʥʦʩʪʴʶè). 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ï ʚʘʞʥʘʷ ʠ ʮʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʯʝʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʦ ʝʛʦ ʟʘʜʘʯʘ ï ʧʨʠʚʠʪʴ ʢʫʣʴʪʫʨʫ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ, ʨʘʟʚʠʪʴ ʚʢʫʩ çʢ ʠʟʚʣʝ-

ʯʝʥʠʶ ʠʟ ʩʣʝʜʘè ʧʨʦʰʣʦʛʦ, ʧʨʠʦʙʱʠʪʴ ʢ ʀʩʪʦʨʠʠ ʯʝʨʝʟ ʘʢʪʠʚʥʳʡ ʠ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʡ ʧʦʠʩʢ. ʅʦʚʳʡ ʥʘʫʯʥʳʡ ʧʨʦʜʫʢʪ ï ʢʨʘʡʥʝ ʨʝʜʢʦʝ ʷʚʣʝʥʠʝ ʚ ʰʢʦʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʩʚʦʡʩʪʚʝʥʝʥ ʦʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʝʤʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʝʛʠʦʥʘʣʴ-

ʥʦʡ ʠʩʪʦʨʠʝʡ.  
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ɺʳʙʦʨ ʪʝʤʳ ï ʚʘʞʥʝʡʰʠʡ ʵʪʘʧ ʢʘʢ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʪʘʢ ʠ ʚ ʧʨʦʝʢʪ-

ʥʦʡ ʨʘʙʦʪʝ. ʅʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʘ ʟʜʝʩʴ ʢʨʘʝʚʝʜʯʝʩʢʘʷ ʪʝʤʘʪʠʢʘ. ʈʝʛʠʦʥʘʣʴʥʳʝ 

ʪʝʤʳ ʜʘʶʪ ʫʯʘʱʝʤʫʩʷ ʙʦʛʘʪʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʟʚʦʣʷʶʪ ʚʚʝʩʪʠ ʚ 

ʠʟʫʯʘʝʤʳʡ ʚʦʧʨʦʩ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʧʝʨʝʞʠʪʴ ʚʝʣʠʢʫʶ 

ʠʩʪʦʨʠʶ ʚ ʣʦʢʘʣʴʥʦʡ, ʦʩʦʟʥʘʪʴ ʩʚʷʟʴ ʠʩʪʦʨʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ.  

ɸʥʘʣʠʟ ʪʝʤʘʪʠʢʠ ʰʢʦʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʠʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʝʤʣʝʥʠʠ ʢ 

ʢʨʘʝʚʝʜʯʝʩʢʠʤ ʨʘʙʦʪʘʤ. ʆʜʥʘʢʦ ʦʯʝʚʠʜʥʘ ʠ ʠʭ ʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ: 

ʠʩʪʦʨʠʷ ʰʢʦʣʳ, ʠʩʪʦʨʠʷ ʭʨʘʤʘ, ʠʩʪʦʨʠʷ ʚʝʪʝʨʘʥʘ ɺʝʣʠʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡ-

ʥʳ, ʠʩʪʦʨʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʠʥʘʩʪʠʠ.  

ɺ ʶʙʠʣʝʡʥʳʝ 2014ï2015 ʛʦʜʳ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʘʙʦʪʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ 

ʪʝʤʫ ʛʝʨʦʝʚ ʤʠʨʦʚʳʭ ʚʦʡʥ ï ʫʨʦʞʝʥʮʝʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. ʅʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʦʥʠ ʧʦʩʚʷʱʝʥʳ ʛʝʨʦʷʤ ɺʪʦʨʦʡ ʤʠʨʦ-

ʚʦʡ ʚʦʡʥʳ: ʛʝʨʦʠ ʇʝʨʚʦʡ ʣʠʰʴ ʫʧʦʤʠʥʘʶʪʩʷ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʧʝʨʠʬʝʨʠʠ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ʄʝʞʜʫ ʪʝʤ, ʠʥʪʝʨʝʩ ʢ ʠʩʪʦʨʠʠ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʚ ʨʦʩ-

ʩʠʡʩʢʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ, ʩʦ-

ʭʨʘʥʷʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʦʚʠʟʥʳ ʠʤʝʥʥʦ ʥʘ ʫʨʦʚʥʝ ʣʦʢʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. ʈʦʩʩʠʡʩʢʘʷ ʠʤʧʝʨʠʷ ʚ ʧʝʨʠʦʜ 1914ï1917 ʛʛ. ʤʦʙʠʣʠʟʦʚʘʣʘ ʦʢʦʣʦ 16 

ʤʠʣʣʠʦʥʦʚ ʤʫʞʯʠʥ ʨʘʟʥʳʭ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʩʦʩʣʦʚʠʡ, 

ʫʨʦʞʝʥʮʝʚ ʨʘʟʥʳʭ ʫʛʦʣʢʦʚ ʩʪʨʘʥʳ. ʀ ʨʘʙʦʪʘ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʩʙʦʨʫ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʚʦʩʧʦʤʠʥʘʥʠʡ, ʣʝʛʝʥʜ, ʚʝʱʝʡ, ʧʠʩʝʤ, ʜʥʝʚʥʠʢʦʚ) ʠʟ ʩʝʤʝʡ-

ʥʳʭ ʘʨʭʠʚʦʚ, ʤʝʩʪʥʦʡ ʧʨʝʩʩʳ ʧʝʨʠʦʜʘ, ʵʢʩʧʦʟʠʮʠʡ ʢʨʘʝʚʝʜʯʝʩʢʠʭ ʤʫʟʝʝʚ ʤʦʞʝʪ 

ʧʨʠʦʙʨʝʩʪʠ ʧʦʜʣʠʥʥʦ ʥʘʫʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʦʚʠʟʥʳ. ʄʳ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦʪʝʥʮʠʘʣ ʪʝʤ ʠʩʪʦʨʠʢʦ-ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʚ 

ʠʭ ʨʷʜʫ ʚʳʜʝʣʠʣʠ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ, ʠʤʝʥʥʦ 

ʢʨʘʝʚʝʜʯʝʩʢʠʡ ʘʩʧʝʢʪ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʬʦʨʤʠʨʫʶʪ ʚʳʩʦʢʫʶ 

ʤʦʪʠʚʘʮʠʶ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʝʨʦʠʯʝʩʢʠʭ ʩʪʨʘʥʠʮ ʚʦʝʥʥʦʡ ʠʩʪʦʨʠʠ. ʄʳ ʧʨʝʜʣʘ-

ʛʘʝʤ ʫʯʠʪʝʣʷʤ ʢʨʘʝʚʝʜʯʝʩʢʫʶ ʪʝʤʘʪʠʢʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʠʟʫʯʝʥʠʝʤ ʧʦʜʚʠʛʘ ɻʝʦʨ-

ʛʠʝʚʩʢʠʭ ʢʘʚʘʣʝʨʦʚ, ʫʨʦʞʝʥʮʝʚ ʄʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ. ʂʫʣʴʪʫʨʥʦ-ʘʥʪʨʦʧʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʦʜʭʦʜ ʙʫʜʝʪ ʙʘʟʦʚʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ. ʊʝʤʳ 

ʧʨʠʦʙʨʝʪʘʶʪ ʢʦʥʢʨʝʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʨʦʥʦʪʦʧ ʠ ʢʨʫʛ ʣʠʯʥʦ-

ʩʪʝʡ, ʠʟʫʯʘʝʤʳʭ ʫʯʘʱʠʤʠʩʷ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʤʘʪʝʨʠʘʣʳ, ʩʧʦʩʦʙʥʳʝ ʩʪʘʪʴ ʦʩʥʦ-

ʚʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ. 

ɿʘ ʧʝʨʠʦʜ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʟʘ ʧʨʦʷʚʣʝʥʥʫʶ ʦʪʚʘʛʫ ʠ ʤʫʞʝʩʪʚʦ ʥʘ 

ʧʦʣʷʭ ʩʨʘʞʝʥʠʡ ʤʥʦʛʠʝ ʩʦʣʜʘʪʳ ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʥʘʛʨʘʜʘʤʠ. ʊʘʢ, ɻʝʦʨʛʠʝʚ-

ʩʢʠʤ ʢʨʝʩʪʦʤ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʦʢʦʣʦ 1,5 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, 33 ʪʳʩʷʯʠ ʩʪʘʣʠ 

ʧʦʣʥʳʤʠ ʢʘʚʘʣʝʨʘʤʠ ɻʝʦʨʛʠʝʚʩʢʠʭ ʢʨʝʩʪʦʚ ʚʩʝʭ ʯʝʪʳʨʸʭ ʩʪʝʧʝʥʝʡ. ɻʝʦʨʛʠʝʚ-

ʩʢʠʡ ʂʨʝʩʪ, ʢʘʢ ʚʳʩʰʘʷ ʥʘʛʨʘʜʘ ʜʣʷ ʥʠʞʥʠʭ ʯʠʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʘʨʤʠʠ, ʚʨʫʯʝʥʠʝ 

ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʣʠʯʥʦʝ ʤʫʞʝʩʪʚʦ ʥʘ ʧʦʣʝ ʙʦʷ, ʠʤʝʝʪ 

ʙʦʣʝʝ ʯʝʤ ʜʚʫʭʩʦʪʣʝʪʥʶʶ ʠʩʪʦʨʠʶ. ʆʜʥʘʢʦ ʩʚʦʝ ʧʨʠʚʳʯʥʦʝ ʥʘʟʚʘʥʠʝ ʵʪʘ 

ʥʘʛʨʘʜʘ ʧʦʣʫʯʠʣʘ ʜʘʣʝʢʦ ʥʝ ʩʨʘʟʫ. ʆʬʠʮʠʘʣʴʥʦ ʵʪʦ ʥʘʟʚʘʥʠʝ ʧʦʷʚʠʣʦʩʴ ʣʠʰʴ ʚ 

1913 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ ʥʦʚʦʛʦ ʩʪʘʪʫʪʘ ʦʨʜʝʥʘ ʉʚʷʪʦʛʦ ɻʝʦʨʛʠʷ [4]. 
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ʇʦ ʩʪʘʪʫʪʫ 1913 ʛʦʜʘ ʤʝʜʘʣʴ ʚʢʣʶʯʘʣʘʩʴ ʚ ʛʝʦʨʛʠʝʚʩʢʠʡ ʩʪʘʪʫʪ, ʧʨʠʯʠʩ-

ʣʷʣʘʩʴ ʢ ʦʨʜʝʥʫ ʉʚʷʪʦʛʦ ɻʝʦʨʛʠʷ ʠ ʧʦʣʫʯʘʣʘ ʥʘʠʤʝʥʦʚʘʥʠʝ çɻʝʦʨʛʠʝʚʩʢʦʡè. 

ɻʝʦʨʛʠʝʚʩʢʘʷ ʤʝʜʘʣʴ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ çʜʣʷ ʧʦʞʘʣʦʚʘʥʠʷ ʥʠʞʥʠʭ ʚʦʠʥʩʢʠʭ 

ʯʠʥʦʚ ʟʘ ʧʨʦʷʚʣʝʥʥʳʝ ʠʤʠ ʚ ʚʦʝʥʥʦʝ ʠʣʠ ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ ʧʦʜʚʠʛʠ ʤʫʞʝʩʪʚʘ ʠ 

ʭʨʘʙʨʦʩʪʠè. ʆʥʘ ʤʦʛʣʘ ʞʘʣʦʚʘʪʴʩʷ ʠ ʥʝ ʚʦʝʥʥʳʤ, ʥʦ ʟʘ ʦʪʣʠʯʠʷ ʚ ʙʦʶ. ʇʦ ʩʪʘ-

ʪʫʪʫ ʦʪʣʠʯʠʷ ʤʠʨʥʦʛʦ ʠ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʛʨʘʥʠʯʠʚʘʣʠʩʴ. ʄʝʜʘʣʴ ï ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʢʨʝʩʪʘ ï ʩʦʭʨʘʥʷʣʘ ʧʨʝʞʥʶʶ ʧʨʘʢʪʠʢʫ ʤʘʩʩʦʚʦʛʦ ʥʘʛʨʘʞʜʝʥʠʷ ʠ ʤʦʛʣʘ 

ʜʘʚʘʪʴʩʷ ʢʘʞʜʦʡ ʯʘʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘ ʩʦʚʝʨʰʝʥʥʳʝ ʯʘʩʪʴʶ ʧʦ-

ʜʚʠʛʠ. ʉʦʭʨʘʥʷʣʠʩʴ ʪʘʢʞʝ ʯʝʪʳʨʝ ʩʪʝʧʝʥʠ ʵʪʦʛʦ ʦʪʣʠʯʠʷ. ʇʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ï ʟʦ-

ʣʦʪʳʝ ʤʝʜʘʣʠ, ʪʨʝʪʴʷ ʠ ʯʝʪʚʝʨʪʘʷ ï ʩʝʨʝʙʨʷʥʳʝ. ʇʝʨʚʘʷ ʠ ʪʨʝʪʴʷ ʩʪʝʧʝʥʴ ʜʦʧʦʣ-

ʥʷʣʠʩʴ ʙʘʥʪʦʤ ʠʟ ʛʝʦʨʛʠʝʚʩʢʦʡ ʣʝʥʪʳ. 

ʉ ʩʝʥʪʷʙʨʷ 1916 ʛʦʜʘ ʛʝʦʨʛʠʝʚʩʢʠʝ ʤʝʜʘʣʠ, ʢʘʢ ʠ ʛʝʦʨʛʠʝʚʩʢʠʝ ʢʨʝʩʪʳ, 

ʩʪʘʣʠ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʧʨʦʩʪʳʭ, ʥʝʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ. ʅʘʛʨʘʞʜʝʥʠʝ ʧʨʦʠʟ-

ʚʦʜʠʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦ: ʪʨʝʪʴʶ ʩʪʝʧʝʥʴ ʤʦʛ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʪʦʪ, ʢʪʦ ʫʞʝ ʙʳʣ ʨʘ-

ʥʝʝ ʥʘʛʨʘʞʜʝʥ ʯʝʪʚʝʨʪʦʡ, ʠ ʪ. ʜ. ʉʪʝʧʝʥʴ ʥʘʛʨʘʜʳ ʩʪʘʣʘ ʚʳʙʠʚʘʪʴʩʷ ʥʘ ʦʙʨʘʪʥʦʡ 

ʩʪʦʨʦʥʝ ʚʤʝʩʪʝ ʩ ʝʝ ʥʦʤʝʨʦʤ. ʂʘʞʜʦʤʫ ʫʜʦʩʪʦʝʥʥʦʤʫ ɻʝʦʨʛʠʝʚʩʢʦʡ ʤʝʜʘʣʴʶ 

ʥʘʟʥʘʯʘʣʘʩʴ ʩʦ ʜʥʷ ʩʦʚʝʨʰʝʥʠʷ ʧʦʜʚʠʛʘ ʝʞʝʛʦʜʥʘʷ ʜʝʥʝʞʥʘʷ ʚʳʜʘʯʘ: ʧʦ 4-ʡ 

ʩʪʝʧʝʥʠ ï 12 ʨʫʙʣʝʡ, ʧʦ 3-ʡ ʩʪʝʧʝʥʠ ï 18 ʨʫʙʣʝʡ, ʧʦ 2-ʡ ʩʪʝʧʝʥʠ ï 24 ʨʫʙʣʝʡ, ʧʦ 

1-ʡ ʩʪʝʧʝʥʠ ï 36 ʨʫʙʣʝʡ. ʂʘʚʘʣʝʨʳ ʩʦʣʜʘʪʩʢʠʭ ɻʝʦʨʛʠʝʚ ʦʩʚʦʙʦʞʜʘʣʠʩʴ ʦʪ ʪʝ-

ʣʝʩʥʳʭ ʥʘʢʘʟʘʥʠʡ. 

ɼʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʩʦʭʨʘʥʠʣʠʩʴ ʠʤʝʥʘ ʚʦʠʥʦʚ ʠʟ ʄʦʨʜʦʚʠʠ, ʧʦʣʥʳʭ ʢʘ-

ʚʘʣʝʨʦʚ  ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʢʨʝʩʪʘ ï ʫʯʘʩʪʥʠʢʦʚ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ʅʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʄʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ ʚʦ ʚʨʝʤʷ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʚ ʘʨʤʠʶ ʧʦ 1-ʡ ʤʦ-

ʙʠʣʠʟʘʮʠʠ (1914 ʛ.) ʙʳʣʦ ʚʟʷʪʦ 10,7 ʪʳʩ. ʯʝʣʦʚʝʢ ʠʟ ɸʨʜʘʪʦʚʩʢʦʛʦ, ʀʥʩʘʨʩʢʦʛʦ, 

ʉʘʨʘʥʩʢʦʛʦ ʫʝʟʜʦʚ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʇʦʟʝ-

ʤʝʣʴʥʦʡ ʧʝʨʝʧʠʩʠ 1917 ʛʦʜʘ ʧʦ 57 ʛʫʙʝʨʥʠʷʤ ʠ ʦʙʣʘʩʪʷʤ (ʄ.,1917), ʦʪʧʨʘʚʣʝ-

ʥʦ ʚ ʘʨʤʠʶ 49,4 % ʚʩʝʭ ʪʨʫʜʦʩʧʦʩʦʙʥʳʭ ʤʫʞʯʠʥ (192 ʪʳʩ. ʯʝʣ.), ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʟ ʊʝʤʥʠʢʦʚʩʢʦʛʦ ï 52,8, ɸʨʜʘʪʦʚʩʢʦʛʦ ï 52,4, ʉʧʘʩʩʢʦʛʦ ï52,3, ʠʟ ʥʝʢʦʪʦʨʳʭ 

ʚʦʣʦʩʪʝʡ ï ʙʦʣʝʝ 66,0 %. 

ɺ ʉʘʨʘʥʩʢʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 180-ʡ, 101-ʡ ʠ 234-ʡ ʧʝʭʦʪʥʳʝ ʧʦʣʢʠ. ʀʟ ʚʦ-

ʠʥʩʢʠʭ ʯʘʩʪʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʄʦʨʜʦʚʩʢʦʤ ʢʨʘʝ, ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʠʣʠʩʴ 

214-ʡ ʄʦʢʰʘʥʩʢʠʡ ʠ 196-ʡ ʀʥʩʘʨʩʢʠʡ ʧʝʭʦʪʥʳʝ ʧʦʣʢʠ, ʙʦʝʚʦʡ ʧʫʪʴ ʢʦʪʦʨʳʭ 

ʧʨʦʭʦʜʠʣ ʧʦ ʂʘʨʧʘʪʘʤ ʠ ɻʘʣʠʮʠʠ. ɺ ɻʘʣʠʮʠʠ ʩʣʫʞʠʣ çʧʝʨʚʳʡ ʩʦʣʜʘʪ ʨʝʚʦʣʶ-

ʮʠʠè, ʫʨʦʞʝʥʝʮ ʜʝʨʝʚʥʠ ɼʤʠʪʨʦʚʢʘ ʉʘʨʘʥʩʢʦʛʦ ʫʝʟʜʘ ʊʠʤʦʬʝʡ ʂʠʨʧʠʯʥʠʢʦʚ. 

ʆʥ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʚ 1917 ʛʦʜʫ ɸ. ʌ. ʂʝʨʝʥʩʢʠʤ ʧʝʨʚʳʤ ɻʝʦʨʛʠʝʚʩʢʠʤ ʢʨʝʩʪʦʤ 

ʥʘ ʢʨʘʩʥʦʡ ʣʝʥʪʝ ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

ʅʦ ʤʥʦʛʠʝ ʧʨʠʟʳʚʥʠʢʠ ʠʟ ʤʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤʠ ɻʝʦʨʛʠʝʚʩʢʠʤʠ ʤʝʜʘʣʷʤʠ ʠ ʢʨʝʩʪʘʤʠ ʟʘ ʧʦʜʚʠʛʠ ʥʘ ʬʨʦʥʪʝ, ʘ ʥʝ ʟʘ 

ʧʦʜʜʝʨʞʢʫ ʚʳʩʪʫʧʣʝʥʠʡ ʨʘʙʦʯʠʭ. ʇʦʣʥʳʤʠ ɻʝʦʨʛʠʝʚʩʢʠʤʠ ʢʘʚʘʣʝʨʘʤʠ, ʧʦ ʥʝ-

ʢʦʪʦʨʳʤ ʥʝʫʪʦʯʥʝʥʥʳʤ ʜʘʥʥʳʤ, ʙʳʣʠ 25 ʯʝʣʦʚʝʢ. ʇʦʣʥʳʭ ʢʘʚʘʣʝʨʦʚ ɻʝʦʨʛʠʝʚ-

ʩʢʠʭ ʤʝʜʘʣʝʡ ʠʟ ʤʦʨʜʦʚʩʢʠʭ ʫʝʟʜʦʚ ʙʳʣʦ 3 ʯʝʣʦʚʝʢʘ. ʂʘʚʘʣʝʨʦʚ ʪʨʸʭ ɻʝʦʨʛʠʝʚ-

ʩʢʠʭ ʢʨʝʩʪʦʚ 14 ʯʝʣʦʚʝʢ. ɼʚʘ ɻʝʦʨʛʠʝʚʩʢʠʭ ʢʨʝʩʪʘ ʠʤʝʣʠ 34 ʯʝʣʦʚʝʢʘ, ʦʙʣʘʜʘ-

ʪʝʣʷʤʠ ʦʜʥʦʛʦ ɻʝʦʨʛʠʝʚʩʢʦʛʦ ʢʨʝʩʪʘ ʙʳʣʦ 119 ʯʝʣʦʚʝʢ. ɹʠʦʛʨʘʬʠʠ ʫʨʦʞʝʥʮʝʚ 

ʤʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ ʜʦʧʦʣʥʷʶʪ ʠʩʪʦʨʠʶ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʚʦʩʩʦʟʜʘʚʘʷ ʥʝ 

http://www.mordovia.info/wiki/%D0%90%D1%80%D0%B4%D0%B0%D1%82%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%B5%D0%B7%D0%B4
http://www.mordovia.info/wiki/%D0%98%D0%BD%D1%81%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%B5%D0%B7%D0%B4
http://www.mordovia.info/wiki/%D0%A1%D0%B0%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%B5%D0%B7%D0%B4
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ʧʨʦʩʪʦ ʠʩʪʦʨʠʶ ʩʨʘʞʝʥʠʡ, ʚʦʝʥʥʳʭ ʧʦʙʝʜ ʠ ʥʝʫʜʘʯ, ʘ ʥʘʧʦʣʥʷʷ ʩʚʝʜʝʥʠʷ ʦ 

ʚʦʡʥʝ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ. 

ʂ ʩʪʦʣʝʪʠʶ ʥʘʯʘʣʘ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʘʤʷʪʥʠʢʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʵʪʦʤʫ ʩʦʙʳʪʠʶ, ʜʘʚʰʝʤʫ ʦʪʩʯʝʪ 

ʥʦʚʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʵʧʦʭʠ. ʈʦʩʩʠʡʩʢʦʝ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʩʪʘʣʦ 

ʠʥʠʮʠʘʪʦʨʦʤ ʫʩʪʘʥʦʚʢʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʛ. ʉʘʨʘʥʩʢʘ.  

ɸʚʪʦʨ ʤʦʥʫʤʝʥʪʘ ʉʘʣʘʚʘʪ ʑʝʨʙʘʢʦʚ. ʉʢʫʣʴʧʪʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ï ʙʨʦʥ-

ʟʦʚʘʷ ʬʠʛʫʨʘ ʩʦʣʜʘʪʘ ʮʘʨʩʢʦʡ ʘʨʤʠʠ ʩ ʚʠʥʪʦʚʢʦʡ ʚ ʨʫʢʝ, ʩ ɻʝʦʨʛʠʝʚʩʢʠʤ ʢʨʝ-

ʩʪʦʤ ʥʘ ʛʨʫʜʠ, ʥʘ ʬʦʥʝ ʯʝʪʳʨʝʭʤʝʪʨʦʚʦʡ ʩʪʝʣʳ, ʫʚʝʥʯʘʥʥʦʡ ʜʚʫʛʣʘʚʳʤ ʦʨ-

ʣʦʤ. ʇʨʦʦʙʨʘʟʦʤ ʜʣʷ ʘʚʪʦʨʘ ʧʦʩʣʫʞʠʣ ʫʨʦʞʝʥʝʮ ʤʦʨʜʦʚʩʢʦʛʦ ʩʝʣʘ ʋʨʫʩʦʚʘ 

ɸʨʜʘʪʦʚʩʢʦʛʦ ʫʝʟʜʘ, ʧʦʣʥʳʡ ɻʝʦʨʛʠʝʚʩʢʠʡ ʢʘʚʘʣʝʨ ʉʝʨʛʝʡ ʇʦʪʝʰʢʠʥ. ʕʪʦ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʠʤʷ ʛʝʨʦʷ ʠʟ ʤʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ, ʟʘʧʝʯʘʪʣʝʥʥʦʝ ʚ ʙʨʦʥʟʝ ʠ ʛʨʘ-

ʥʠʪʝ. ʅʘ ʧʘʤʷʪʥʠʢʝ ʛʝʨʦʷʤ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʚ ʄʦʩʢʚʝ 

ʥʘ ʇʦʢʣʦʥʥʦʡ ʛʦʨʝ (ʩʢʫʣʴʧʪʦʨʳ ɸ. ʂʦʚʘʣʴʯʫʢ, ʇ. ʃʶʙʠʤʦʚ, ɺ. ʖʩʫʧʦʚ.), ʫʚʝ-

ʢʦʚʝʯʝʥʳ ʠʤʝʥʘ ʛʝʨʦʝʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʨʜʦʚʩʢʦʡ ʟʝʤʣʝʡ: ʄʠʭʘʠʣ ʀʚʘʥʦʚʠʯ 

ʇʣʦʪʥʠʢʦʚ, ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʨʦʩʩʠʡʩʢʠʭ ʣʝʪʯʠʢʦʚ, ʇʘʚʝʣ ʀʚʘʥʦʚʠʯ ɼʝʚʷʪʘʝʚ, 

ʧʦʣʥʳʡ ʛʝʦʨʛʠʝʚʩʢʠʡ ʢʘʚʘʣʝʨ ʨʫʩʩʢʦ-ʷʧʦʥʩʢʦʡ ʚʦʡʥʳ, ʅʦʚʠʢʦʚ ʀʚʘʥ ɸʬʘʥʘʩʴ-

ʝʚʠʯ, ʧʨʘʧʦʨʱʠʢ, ʥʘʯʘʣʴʥʠʢ ʢʦʤʘʥʜʳ ʢʦʥʥʦʡ ʨʘʟʚʝʜʢʠ, ʥʘʛʨʘʞʜʸʥʥʳʡ ʟʥʘʢʘʤʠ 

ʦʪʣʠʯʠʷ ʦʨʜʝʥʘ ʩʚʷʪʦʛʦ ɻʝʦʨʛʠʷ III -ʡ ʠ II-ʡ ʩʪʝʧʝʥʠ ʥʘ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ, 

ʅʦʚʠʢʦʚ ʌʠʣʠʧʧ ʀʚʘʥʦʚʠʯ, ʠ ʝʱʝ ʨʷʜ ʩʣʘʚʥʳʭ ʬʘʤʠʣʠʡ. 

ʇʝʨʚʫʶ ʤʠʨʦʚʫʶ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʥʝʠʟʚʝʩʪʥʦʡ ʠʣʠ ʟʘʙʳʪʦʡ ʚʦʡʥʦʡ. ʄʳ 

ʟʥʘʝʤ ʠʤʝʥʘ ʛʝʨʦʝʚ, ʥʦ ʤʘʣʦ ʟʥʘʝʤ ʦ ʥʠʭ ʩʘʤʠʭ. ʀʤʝʥʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʪʦ-

ʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʨʘʟʚʠʪʴ ʫʚʘʞʝʥʠʝ ʢ ʠʩʪʦʨʠʠ ʢʘʢ ʩʦʮʠ-

ʘʣʴʥʦ-ʟʥʘʯʠʤʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʥʦ ʠ ʚʦʩʧʠʪʘʪʴ ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʯʫʚʩʪʚʘ ʤʦʣʦʜʳʭ 
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ɺʚʝʜʝʥʠʝ 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ  ʪʨʝʙʫ-

ʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʄʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝ-

ʪʘ ʚ ʩʚʝʪʦʨʘʩʩʝʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʢʚʦʟʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʜʦ ʧʨʠʝʤʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ [1; 2].  
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ɺ ʦʙʣʘʩʪʠ ʦʧʪʠʢʠ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʝ ʉɸɽ-ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦ-

ʨʳʭ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʘʩʯʝʪʥʫʶ ʟʘʜʘʯʫ), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝ-

ʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 
(ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʛʨʘʤʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ, ʩʠ-

ʩʪʝʤ ʠʥʪʝʛʨʘʣʴʥʦʡ ʠ ʚʦʣʦʢʦʥʥʦʡ ʦʧʪʠʢʠ); 

- ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥ-

ʪʦʚ (ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʨʝʰʝʪʦʢ, ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʦʧʪʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʜʨ.); 

- ʧʨʦʛʨʘʤʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʪʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ; 

- ʙʘʟʳ ʜʘʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ɿʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʦʡ. ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʦʧʪʠʢʘ ʢʘʢ ʥʠʢʘʢʘʷ ʜʨʫʛʘʷ ʠʥʞʝʥʝʨʥʘʷ 

ʜʠʩʮʠʧʣʠʥʘ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʚʩʝʛʦ ʘʨʩʝʥʘʣʘ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ (ʯʠʩʣʝʥ-

ʥʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʚʳʯʠʩʣʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ 

ʠ ʚʳʧʦʣʥʝʥʠʝ ʜʨʫʛʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʤʘʪʨʠʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʜʨ.). ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠ-

ʢʘ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ ʕɺʄ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʦʧ-

ʪʠʯʝʩʢʠʭ ʟʘʜʘʯ [3ï5]. 

ʇʨʦʛʨʘʤʤʘ ʦʧʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ TracePro 

ʉʚʝʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʭ ʜʦʨʦʞʥʦʝ, ʞʠʣʦʝ, ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʦʩʚʝʱʝʥʠʝ, ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ. ʜ. ʅʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʀʉ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʩʚʝʪʦʜʠʦʜʳ. ʀʭ ʨʘʩʯʝʪʫ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʚ ʈʦʩʩʠʠ, 

ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ [6-8]. ɼʣʷ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, TracePro [9]. TracePro 

ï ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Lambda 

Research, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʪʠʢʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʚʝʪʦʪʝʭʥʠʢʝ. ɻʨʘʬʠʯʝ-

ʩʢʠʡ ʠʥʪʝʨʬʝʡʩ TracePro ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʦʪʦʪʠʧʳ ʦʧʪʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʦʧʪʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʩʦʟʜʘʚʘʪʴ 

ʛʝʦʤʝʪʨʠʶ ʦʙʲʝʢʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʝʤʥʠʢʦʚ ʠʟʣʫ-

ʯʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʩʦʚʤʝʩʪʠʤʘ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ (Autocad, 

SolidWorks, Pro/ENGINEER, Solid Edge, Autodesk Inventor, CATIA ʠ ʪ. ʜ.) ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʯʝʨʝʟ SAT, IGES ʠ STEP ʬʦʨʤʘʪʳ. 

TracePro ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʨʘʩʩʝʷʥʠʝ, 

ʦʪʨʘʞʝʥʠʝ, ʧʦʛʣʦʱʝʥʠʝ ʠ ʜʠʬʨʘʢʮʠʶ ʩʚʝʪʘ. 

ɺ TracePro ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 

(ʀʉ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʭ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʀʉ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ grid source (ʠʩʪʦʯʥʠʢ ʥʘ ʩʝʪʢʝ), surface source (ʠʩʪʦʯʥʠʢ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʜʘʥʥʳʝ çʨʝʡʪʨʝʡʩʠʥʛʘè, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʘʣʴʥʳʭ 
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ʠʟʤʝʨʝʥʠʷʭ (ray files). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ (grid source) ʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʝʪ ʠʩʪʦʯ-

ʥʠʢ ʩʚʝʪʘ ʚ ʚʠʜʝ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʢʠ, ʠʟ ʚʝʨʰʠʥ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʠʩʧʫʩʢʘʪʴʩʷ ʣʫ-

ʯʠ, ʠ ʦʧʨʝʜʝʣʷʝʪ ʫʛʣʦʚʳʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʝʩʦʚʦʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ, ʚʠʜ ʠ ʩʪʝʧʝʥʴ ʧʦʣʷʨʠʟʘʮʠʠ ʣʫʯʝʡ. Surface source ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʚʝʪʦʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʚʝʨ-

ʜʦʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʷʨʢʦʩʪʠ ʠʣʠ ʦʩʚʝʱʝʥʥʦ-

ʩʪʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʝ ʪʝʣʦ. 

Ray file ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʙʣʠʮʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʥʘʯʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ XYZ 

ʠ ʚʝʢʪʦʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʷʥʠʡ ʧʦʣʷʨʠʟʘʮʠʠ, ʜʘʥʥʳʭ ʜʣʠʥʳ ʚʦʣʥʳ ʠ 

ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. 

ʊʘʢʞʝ TracePro ʤʦʜʝʣʠʨʫʝʪ ʢʨʠʚʫʶ ʩʠʣʳ ʩʚʝʪʘ (ʂʉʉ), ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ, 

ʷʨʢʦʩʪʴ/ʦʩʚʝʱʝʥʥʦʩʪʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʘʩʩʠ-

ʨʦʚʢʦʡ ʣʫʯʝʡ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ. ɺ ʤʝʥʶ Analysis ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʦʜʘ ʪʨʘʩʩʠʨʦʚʢʠ 

ʣʫʯʝʡ, ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘ ʜʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪʨʘʞʘʪʝʣʝʡ ʠ ʣʠʥʟ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʨʘʞʘʪʝʣʷ ʠ ʣʠʥʟʳ ʚ TracePro 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ TracePro 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʀʉ ʠʣʠ ʉʇ ʚ TracePro ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʫʜʦʝʤʢʠʤ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʠʟʜʝʣʠʡ TracePro ʧʦʟʚʦʣʷʝʪ ʠʤʧʦʨʪʠ-

ʨʦʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʉɸʇʈ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʭʦʜʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʠʤʧʦʨʪʠʨʦʚʘʥʥʦʛʦ 

ʦʙʲʝʢʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʚ ʤʦʜʝʣʴ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʀʉ (ʨʠʩ. 2) ʚ CAD ʂʆʄ-

ʇɸʉ-3D ʠ ʠʤʧʦʨʪʠʨʦʚʘʚ ʝʝ ʚ TracePro (ʨʠʩ. 3), ʨʘʟʨʘʙʦʪʯʠʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦ-

ʩʪʠʪ ʠ ʫʩʢʦʨʠʪ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʷ [10]. 
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ʈʠʩ. 2. ʄʦʜʝʣʴ ʩʚʝʪʦʜʠʦʜʘ ʚ ʂʆʄʇɸʉ-3D 

 

 
 

ʈʠʩ. 3. ɿʘʛʨʫʟʢʘ ʤʦʜʝʣʠ ʩʚʝʪʦʜʠʦʜʘ ʚ ʩʠʩʪʝʤʫ TracePro 

 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʦʪʨʘʞʘʪʝʣʷ (Reflector) ʤʦʛʫʪ ʚʩʪʘʚʣʷʪʴʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘ-

ʱʝʥʠʷ ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʫʶʱʝʡ 

ʦʢʨʫʞʥʦʩʪʴ, ʵʣʣʠʧʩ, ʢʨʫʛ, ʧʘʨʘʙʦʣʫ. ɻʝʥʝʨʠʨʫʝʤʳʝ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʪʝʣʘʤʠ. 

ʀʭ ʤʦʞʥʦ ʩʤʝʱʘʪʴ ʠ ʧʦʚʦʨʘʯʠʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦ-

ʦʨʜʠʥʘʪ. ʉʠʩʪʝʤʘ ʥʝ ʧʨʠʜʘʝʪ ʥʠʢʘʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦ-

ʵʪʦʤʫ ʠʭ ʥʫʞʥʦ ʥʘʟʥʘʯʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘ-

ʨʠʘʥʪʳ [9]: Spherical (ʉʬʝʨʠʯʝʩʢʘʷ); Parabolic (ʇʘʨʘʙʦʣʠʯʝʩʢʘʷ); Elliptical (ʕʣ-

ʣʠʧʪʠʯʝʩʢʘʷ); Hyperbolic (ɻʠʧʝʨʙʦʣʠʯʝʩʢʘʷ). ɼʣʷ ʥʠʭ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʧʘʨʘʤʝʪ-

ʨʳ: Thickness (ʊʦʣʱʠʥʘ) ï ʪʦʣɦʠʥʘ ʦʙʲʝʢʪʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʠʜʘʥʠʝʤ ʚʥʫʪʨʝʥ-

ʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʥʥʦʡ ʪʦʣʱʠʥʳ; Hole radius (ʈʘʜʠʫʩ ʦʪʚʝʨʩʪʠʷ) ï ʨʘʜʠʫʩ ʦʪ-

ʚʝʨʩʪʠʷ ʚ ʛʣʫʭʦʡ ʯʘʩʪʠ ʦʙʲʝʢʪʘ; Length (ɼʣʠʥʘ) ï ʨʘʟʤʝʨ ʚʥʫʪʨʝʥʥʝʡ ʦʙʨʘʟʫʶ-

ʱʝʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʚʨʘʱʝʥʠʷ; Focal length (ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ) ï ʚ ʟʘʚʠ-
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ʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ: ʜʣʷ ʧʘʨʘʙʦʣʦʠʜʘ ï ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; 

ʜʣʷ ʵʣʣʠʧʩʦʠʜʘ ï Focal len. 1 (ʇʝʨʚʦʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ) ʠ Focal len. 2 (ɺʪʦ-

ʨʦʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; ʜʣʷ ʛʠʧʝʨʙʦʣʦʠʜʘ ï Front (ʇʝʨʝʜʥʠʡ) ʠ Back (ɿʘʜ-

ʥʠʡ). 

ʉ ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ Apply Properties (ʅʘʟʥʘʯʠʪʴ ʩʚʦʡʩʪʚʘ) ʥʘʟʥʘʯʘʶʪʩʷ 

ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. ʇʨʠʩʚʦʠʪʴ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ ʤʦʞʥʦ ʧʝʨʩʦʥʘʣʴʥʦ ʜʣʷ ʣʶʙʦʛʦ ʠʟ ʥʠʭ, ʚʳʙʨʘʚ ʛʨʫʧʧʫ ʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢ-

ʪʦʚ (ʪʝʣ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʝʡ), ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʷ ʩʭʝʤʫ ʨʦʜʠʪʝʣʴ-ʧʦʪʦʤʦʢ. ɼʣʷ 

ʧʨʠʩʚʦʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʢʣʘʜʢʘ Material (ʄʘʪʝ-

ʨʠʘʣ) ï ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʠʟ ʯʠʩʣʘ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʠʩʪʦʯʥʠʢʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʢʣʘʜʢʘ Surface Source (ʀʩʪʦʯʥʠʢ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ) ï ʥʘʟʥʘʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʛʨʫʧʧʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʘʨʘʤʝʪ-

ʨʦʚ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ.  

ʊʨʘʩʩʠʨʦʚʢʫ ʣʫʯʝʡ, ʠʜʫʱʠʭ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʪʘ 

ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ Source 

Raytrace (ʊʨʘʩʩʠʨʦʚʢʘ ʦʪ ʠʩʪʦʯʥʠʢʘ). ʆʪʦʙʨʘʞʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʩʚʝʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ  Candela Plots (ɼʠʘʛʨʘʤʤʳ ʩʠʣʳ ʩʚʝʪʘ). ʇʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʚʳʰʝ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʣʶʙʳʝ ʩʚʝʪʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʦʧʪʠʢʫ (ʨʝʬʣʝʢʪʦʨʳ, ʣʠʥʟʳ ʌʨʝʥʝʣʷ, ʩʚʝʪʦʜʠʦʜʳ ʠ ʪ. ʜ.). 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʤʘʛʠʩʪʨʦʚ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ, ʚʳʧʦʣʥʷʝʤʘʷ ʩʦʛʣʘʩʥʦ 

ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʚ ʢʘʞʜʦʤ ʩʝʤʝʩʪʨʝ, ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʩʬʝʨʝ, ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʦʣʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʤʘʛʠʩʪʝʨʩʢʠʭ ʜʠʩʩʝʨʪʘ-

ʮʠʡ [11]. ɼʣʷ ʤʘʛʠʩʪʨʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 11.04.04 

çʕʣʝʢʪʨʦʥʠʢʘ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʘè, ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʛʨʘʤʤ ʦʧʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʆʜʥʠʤ ʠʟ ʟʘʜʘʥʠʡ ʧʨʠ ʦʩʚʦʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤ-

ʧʣʝʢʩʝ TracePro ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʩʚʝʪʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʪʘʢʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ. 

1) ʉʦʟʜʘʥʠʝ ʢʦʨʧʫʩʘ ʩʚʝʪʠʣʴʥʠʢʘ (Insert­Primitive Solid­Block) 

(ʨʠʩ. 4). 

2) ʅʘʟʥʘʯʝʥʠʝ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʷʤ ʤʦʜʝʣʠ (ʨʠʩ. 4). 

3) ʆʪʨʠʩʦʚʢʘ ʩʚʝʪʦʜʠʦʜʘ (Cylinder) ʠ ʝʛʦ ʦʪʨʘʞʘʪʝʣ ̫ (Baffle Vane) 

(ʨʠʩ. 5).  

4) ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʨʭʥʦʩʪʷʤ ʦʪʨʘʞʘʪʝʣʷ ʩʚʝʪʦʜʠʦʜʘ (ʨʠʩ. 6). 

5) ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʪʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʪʦʜʠʦʜʘ (ʨʠʩ. 6). 

6) ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ ï ʨʘʩʩʝʠʚʘʪʝʣʶ ʩʚʝʪʠʣʴʥʠʢʘ (ʨʠʩ. 6). 

7) ʇʦʩʪʨʦʝʥʠʝ ʣʫʯʝʡ ï ʪʨʘʩʩʠʨʦʚʢʘ (ʨʠʩ. 7). 

8) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʉɼ ʤʦʜʫʣʝʡ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʪʠʣʴʥʠʢʘ (ʨʠʩ. 8). 

9) ʊʨʘʩʩʠʨʦʚʢʘ ʣʫʯʝʡ ʩʚʝʪʠʣʴʥʠʢʘ (ʨʠʩ. 8). 
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10) ʇʦʩʪʨʦʝʥʠʝ ʢʨʠʚʦʡ ʩʠʣʳ ʩʚʝʪʘ (ʂʉʉ) ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ 

(ʨʠʩ. 9). 

 

 
 

ʈʠʩ. 4. ʉʦʟʜʘʥʠʝ ʢʦʨʧʫʩʘ ʩʚʝʪʠʣʴʥʠʢʘ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘʤ  

ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʜʝʣʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ TracePro, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʚʝʪʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʦʧʪʠʯʝ-

ʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪ ɹʵʪʘʧ ʠʭ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʦʤʧʝʪʝʥʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʤʘʛʠʩʪʨʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʥʠʡ, ʧʦʚʳʩʷʪ 

ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠ ʦʢʘʞʫʪ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʤʘ-

ʛʠʩʪʝʨʩʢʠʤʠ ʜʠʩʩʝʨʪʘʮʠʷʤʠ. 

  

 
ʈʠʩ. 5. ʆʪʨʠʩʦʚʢʘ ʩʚʝʪʦʜʠʦʜʘ ʠ ʨʝʬʣʝʢʪʦʨʘ 
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ʈʠʩ. 6. ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʪʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʪʦʜʠʦʜʘ 

 

 
 

ʈʠʩ.7. ʄʦʜʝʣʴ ʉɼ ʤʦʜʫʣʷ ʩ ʣʫʯʘʤʠ 

 

 
 

ʈʠʩ. 8. ʉɼ ʧʘʥʝʣʴ ʠ ʪʨʘʩʩʠʨʦʚʢʘ ʣʫʯʝʡ 
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ʈʠʩ. 9. ʂʉʉ ʩʚʝʪʠʣʴʥʠʢʘ 
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ʂʦʨʤʠʣʠʮʳʥʘ ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʌɻɹʆʋ ɺʆ çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʠʤʝʥʠ ʄ. ɽ. ɽʚʩʝʚʴʝʚʘè, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

ivt@mordgpi.ru 

 

ʆɹʋʏɽʅʀɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ ʇʈʀ ʈɽʐɽʅʀʀ ʌʀɿʀʏɽʉʂʀʍ ɿɸɼɸʏ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʚ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʇʦʩʪʘʚʣʝʥʘ 

ʧʨʦʙʣʝʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʩ ʬʠʟʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ, 

ʧʨʦʩʣʝʞʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ʥʘ ʧʨʠʤʝʨʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʚ ʷʟʳʢʝ Pascal. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ 

ʚʘʞʥʦʩʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫ-

ʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʷʟʳʢ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʬʠʟʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 
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PROGRAMMING TRAINING IN SOLVING PHYSICS PROBLEMS  

 

Abstract. Discusses methods of program construction of different structures in 

the algorithmic programming language of high level. The problem of programming 

tasks with the physical contents, traced the relationship of theory and practice on the ex-

ample of the programming tools in Pascal. The use of the main operators underlines 

their importance to non-programmers, who can apply the floor-tained knowledge in fu-

ture professional activity. 

Keywords: programming, programming training, high-level language, physical 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʦ 

ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʦʩʥʘʱʝʥʠʷ ʩʨʝʜʥʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ, ʥʘʧʦʣʥʝʥʠʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʨʝʜʳ ʫʯʝʙʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʩʠ-

ʩʪʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʙʘʨʴʝʨʦʚ 

ʥʘ ʧʫʪʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ çʩʦ-

ʟʨʝʣʠè ʠ çʞʜʫʪè ʩʚʦʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʩʪʘʥʝʪʩʷ ʦʩʪʨʦʡ 

ʰʢʦʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʇʨʠʯʠʥʳ ʝʝ ʨʘʟʣʠʯʥʳ, 

ʥʘʧʨʠʤʝʨ, ʦʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʙʫʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʤʫ 

ʤʳʰʣʝʥʠʶ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʥʝ-

ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʦʩʥʦʚʘʤ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. ʊʘʢ, ʥʝʟʥʘʥʠʝ ʬʦʨʤʫʣ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʦ ʙʳʪʴ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪ-

ʩʪʚʠʝʤ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʨʦʩʪʝʡʰʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʥʘ ʨʘʩʯʝʪ 

ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʆʜʥʘʢʦ ʨʝʰʝʥʠʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʪʘʢʞʝ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʤ 

ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʄʝʞʜʫ ʪʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʫʯʝʙʥʘʷ ʜʠʩ-

ʮʠʧʣʠʥʘ ʩʪʘʚʠʪ ʧʝʨʝʜ ʫʯʘʱʠʤʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʧʝʰʥʦ ʨʝʰʝʥʳ ʤʝʪʦʜʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʤʦʞʥʦ ʫʜʘʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʷ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ. ʅʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ 

ʰʢʦʣʴʥʘʷ ʬʠʟʠʢʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʭʦʨʦʰʠʡ ʢʦʥʪʝʥʪ ʚ ʧʣʘʥʝ 

ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʰʠʪʴ ʚ ʷʟʳʢʘʭ ʠ ʩʨʝʜʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [2ï6]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʦʧʫʩʢʘʶʪ ʭʦʨʦʰʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ, ʚʦʟ-

ʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʝʡ ʠʟʫʯʝʥʠʷ ʢʘʢ ʬʠʟʠʢʠ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʩʨʝʜ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʮʠʢʣʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʩ ʧʦʤʦʱʴʶ ʨʘʟ-

ʣʠʯʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ), ʘ ʩʦʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʠʪ 
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ʧʨʠʚʣʝʯʴ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʪʝʭ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʭ ʬʠʟʠʢʘ ʠʥʪʝʨʝʩʫʝʪ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ [7ï9]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥ-

ʢʝʪʠʨʦʚʘʥʠʝ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ, ʪʝʤʦʡ ʷʚʣʷʣʦʩʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʤʝʥʠʷ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʪʴ ʚ ʥʘʰʝ ʚʨʝʤʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʙʦʣʝʝ 80 % 

ʫʯʘʱʠʭʩʷ ʩʯʠʪʘʶʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʦʙʫʯʝʥʠʠ ʠ ʧʨʠ ʚʳ-

ʙʦʨʝ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ. ʆʜʥʘʢʦ ʫʤʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʫʢʘʟʘʣʠ ʪʦʣʴʢʦ 

48 % ʘʥʢʝʪʠʨʫʝʤʳʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʫʯʘʱʠʝʩʷ ʦʪʤʝʪʠʣʠ ʞʝʣʘʥʠʝ ʥʘʫʯʠʪʴʩʷ 

ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʫʨʦ-

ʢʘʭ ʬʠʟʠʢʠ ʥʘʙʣʶʜʘʣʩʷ ʠʥʪʝʨʝʩ ʦʪʜʝʣʴʥʳʭ ʫʯʘʱʠʭʩʷ ʢ ʵʪʦʤʫ ʧʨʝʜʤʝʪʫ, ʦʜʥʘʢʦ 

ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʦʥʠ ʠʤʝʣʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʉʯʠ-

ʪʘʝʤ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʷʚʣʝʥʥʦʛʦ ʠʥʪʝʨʝʩʳ ʫʯʘʱʠʭʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʨʘʤ-

ʢʘʭ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ.  

ʕʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʪ 

ʚʳʷʚʠʪʴ ʩʨʝʜʩʪʚʘʤʠ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʣʠʯʥʦ-

ʩʪʠ. ʀʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʦʚʦʛʦ ʪʠʧʘ ʤʳʰʣʝʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʛʦ ʥʘ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʪʘʢʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʢʘʢ 

ʬʦʨʤʘʣʠʟʘʮʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʪ.ʜ. ʀʥʬʦʨʤʘʮʠ-

ʦʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʩʪʘʥʦʚʠʪʩʷ ʚʝʜʫʱʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʯʝʣʦʚʝʢʘ, ʚ ʢʘʢʦʡ ʙʳ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʝʤʫ ʥʠ ʧʨʠʰʣʦʩʴ ʨʘʙʦʪʘʪʴ ʚ ʙʫ-

ʜʫʱʝʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ ʠ 

ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, ʠ ʥʝ ʚʩʝʛʜʘ ʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʠʪʝʣʷ ʭʚʘʪʘʝʪ ʚʨʝʤʝʥʠ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʩʦʙʩʪʚʝʥʥʳʭ ʘʚʪʦʨʩʢʠʭ ʢʫʨʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʠʚ-

ʥʳʭ ʢʫʨʩʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʚ ʫʯʝʙʥʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʙʝʟ ʫʯʝʪʘ ʟʘʜʘʥʠʡ 

ɽɻʕ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʥʘ ʜʨʫʛʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ 

ʰʢʦʣʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʥʳʤ ʠʟʫʯʘʝʤʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ ʦʩʪʘʝʪʩʷ Pascal, ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʣʝʢʪʠʚʘ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʷʟʳʢ [1]. 

ʕʣʝʢʪʠʚʥʳʡ ʢʫʨʩ çʈʝʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ Pascalè ʨʘʩʩʯʠʪʘʥ ʥʘ ʫʯʝʥʠʢʦʚ 10 ʢʣʘʩʩʘ ʚ ʦʙʲʝʤʝ 17 ʯʘʩʦʚ.  

ʕʣʝʢʪʠʚʥʳʡ ʢʫʨʩ ʨʘʟʜʝʣʸʥ ʥʘ ʪʨʠ ʙʣʦʢʘ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙ-

ʭʦʜʠʤʦʤʫ ʫʨʦʚʥʶ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ, ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ, ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʝ ï ʦʙʱʠʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʦ ʙʘʟʦʚʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ; ʥʘʣʠʯʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʧʝʨʩʦ-

ʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. 

ʇʝʨʚʳʡ ʙʣʦʢ ʚʢʣʶʯʝʥ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʧʦʣʫʯʝʥʥʳʭ ʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʘ ʷʟʳʢʝ Pascal ʨʘʥʝʝ, ʨʘʩʩʯʠʪʘʥ ʥʘ 4 ʟʘʥʷʪʠʷ, ʚ ʭʦʜʝ ʢʦʪʦ-
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ʨʳʭ ʫʯʝʥʠʢʠ ʧʦʚʪʦʨʷʪ ʦʙʱʠʝ ʟʥʘʥʠʷ ʦ ʷʟʳʢʝ, ʦʩʚʘʠʚʘʶʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʝ FreePascal. ʊʘʢʞʝ ʧʦʚʪʦʨʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦ 

ʩʚʦʡʩʪʚʘʭ ʣʠʥʝʡʥʳʭ, ʨʘʟʚʝʪʚʣʷʶʱʠʭʩʷ ʠ ʮʠʢʣʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʭ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʷʟʳʢʝ Pascal. 

ɺʪʦʨʦʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʠ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Pascal. ɿʘʜʘʯʠ ʚʟʷʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʦʚ ʬʠ-

ʟʠʢʠ (ʤʝʭʘʥʠʢʘ, ʤʦʣʝʢʫʣʷʨʥʘʷ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʠ ʢʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ) [8; 9]. 

ʊʨʝʪʠʡ ʙʣʦʢ ï ʦʙʫʯʝʥʠʝ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʚʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʟʘʜʘʯʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʫʩʣʦʚʠʷ, ʟʘʪʝʤ ʩʦʩʪʘʚʣʷʝʪʩʷ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ï ʵʪʠ ʵʪʘʧʳ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʶʪ ʢʣʘʩʩʠʯʝʩʢʠʝ ʵʪʘʧʳ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʪʦʜʠʢʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʩʦ-

ʩʪʘʚʣʝʥʠʝ ʩʣʦʚʝʩʥʦ-ʬʦʨʤʫʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʘʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳ-

ʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʚʳʙʦʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʫʧʨʘʚʣʷʶʱʝʡ ʘʣʛʦʨʠʪʤʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɺʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʯʝʪʢʦ ʦʩʦʟʥʘʪʴ ʫʯʘʱʠʤʩʷ ʭʘʨʘʢʪʝʨ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ ʵʪʦʪ ʵʪʘʧ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʧʫʱʝʥ, ʝʩʣʠ ʩʦʩʪʘʚʣʝʥʠʝ 

ʙʣʦʢ-ʩʭʝʤ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʫʯʘʱʠʭʩʷ ʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ.  

ɿʘʪʝʤ ʠʜʝʪ ʥʘʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʠ ʧʦʰʘʛʦʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʧʨʝʜʩʪʦʷʱʝʛʦ 

ʢʦʜʘ ʟʘʜʘʯʠ ʥʘ ʷʟʳʢʝ, ʘ ʧʦʩʣʝ ï ʥʘʧʠʩʘʥʠʝ ʩʘʤʦʛʦ ʢʦʜʘ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʘ ʩʧʫʪʥʠʢʘ ʩ 

ʦʜʥʦʡ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʳ ʥʘ ʜʨʫʛʫʶ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʦʨʙʠʪʫ. ʈʘʢʝʪʘ ʜʚʠʞʝʪʩʷ ʚʦ-

ʢʨʫʛ ɿʝʤʣʠ ʧʦ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʨʘʜʠʫʩʘ R. ʇʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʢʣʶʯʝʥʠʠ ʜʚʠʛʘ-

ʪʝʣʷ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʩʢʦʨʦʩʪʴ ʨʘʢʝʪʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ k 

ʨʘʟ. ʇʨʦʤʦʜʝʣʠʨʫʡʪʝ ʧʝʨʝʭʦʜ ʩʧʫʪʥʠʢʘ ʥʘ ʢʨʫʛʦʚʫʶ ʦʨʙʠʪʫ ʩ ʙʦʣʴʰʠʤ ʨʘʜʠʫ-

ʩʦʤ R.  

ʌʠʟʠʯʝʩʢʠʡ ʨʘʟʙʦʨ ʟʘʜʘʯʠ. ʉʚʷʞʝʤ ʩ ʮʝʥʪʨʦʤ ɿʝʤʣʠ ʠʥʝʨʮʠʘʣʴʥʫʶ ʩʠ-

ʩʪʝʤ ʦʪʩʯʝʪʘ. ʅʘ ʩʧʫʪʥʠʢ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʧʨʦʝʢ-

ʮʠʠ ʝʛʦ ʫʩʢʦʨʝʥʠʷ, ʩʢʦʨʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʤʦ-

ʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ:  
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ɸʥʘʣʠʟ ʠʩʭʦʜʥʳʡ ʜʘʥʥʳʭ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ. ɺ ʧʨʦʛʨʘʤʤʝ ʙʫʜʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ ʧʝʨʝʭʦʜ ʩʧʫʪʥʠʢʘ ʩ ʦʜʥʦʡ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʳ ʥʘ ʜʨʫʛʫʶ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʦʨʙʠʪʫ. ɼʣʷ ʵʪʦʛʦ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ t= 20000 ʠ t=40000 ʩʣʝʜʫʝʪ  ʥʘ 

ʥʝʙʦʣʴʰʦʝ ʚʨʝʤʷ ʚʢʣʶʯʠʪʴ ʜʚʠʛʘʪʝʣʠ ʪʘʢ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʩʧʫʪʥʠʢʘ ʚʦʟʨʦʩʣʘ ʚ 

k ʨʘʟ. 
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ʇʝʨʝʭʦʜʠʤ ʢ ʥʘʧʠʩʘʥʠʶ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʥʘʯʘʣʘ ʧʦʜʢʣʶʯʘʝʤ ʛʨʘ-

ʬʠʯʝʩʢʠʡ ʠ crt ʤʦʜʫʣʠ. ʆʧʠʩʳʚʘʝʤ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʙʲʷʚʣʷʝʤ ʢʦʥʩʪʘʥʪʳ  

ʀʥʠʮʠʘʣʠʟʠʨʫʝʤ ʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʠ ʧʝʨʝʚʦʜʠʤ ʚʠʜʝʦʢʘʨʪʫ ʚ ʛʨʘʬʠ-

ʯʝʩʢʠʡ ʨʝʞʠʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʘʨʘʤʝʪʨʘʤ GD-"ʛʨʘʬʠʯʝʩʢʠʡ ʜʨʘʡʚʝʨ" ʠ GM-

"ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʞʠʤ". ɽʩʣʠ ʥʝ ʫʜʘʣʦʩʴ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʧʦʜʩʠ-

ʩʪʝʤʫ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʟʘʢʦʥʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩ ʢʦʜʦʤ 1. ʈʠ-

ʩʫʝʤ ʦʩʴ ʭʫ ʠ ʦʢʨʫʞʥʦʩʪʴ ʥʘ ʭ0 ʠ ʫ0. ʈʠʩʫʝʤ ʣʠʥʠʶ ʦʪ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(X1, Y1) ʜʦ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (X2, Y2). ʇʨʠʩʚʘʠʚʘʝʤ x=0; y=80; vx=4.1; 

vy=0. ɺʢʣʶʯʘʝʤ ʮʠʢʣ ʩ ʧʦʩʪʫʩʣʦʚʠʝʤ  REPEAT é UNTIL 

ɺʚʦʜʠʤ ʦʧʝʨʘʪʦʨʳ: t:=t+1; :=sqrt(x*x+y*y); F:=M*mm/(r* r); Fx:=-F*x/r; 

Fy:=-F*y/r; ax:=Fx/mm;  ay:=Fy/mm; 

ʂʦʥʩʪʨʫʢʮʠʷ if t=20000 then begin ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 

ʚʳʧʦʣʥʝʥʳ ʦʧʝʨʘʪʦʨʳ: vx:=k1*vx; vy:=k1*vy; 

ʈʠʩʫʝʤ ʦʢʨʫʞʥʦʩʪʴ ʪʝʢʫʱʠʤ ʮʚʝʪʦʤ, ʠʩʧʦʣʴʟʫʷ ʪʦʯʢʫ (X, Y) ʢʘʢ ʮʝʥʪʨ. 

ɿʘʢʘʥʯʠʚʘʝʪʩʷ ʦʧʝʨʘʪʦʨ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʦʥʩʪʨʫʢʮʠʷ if t=40000 then begin ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʚʳʧʦʣʥʝʥ ʦʧʝʨʘʪʦʨ: vx:=k2*vx; vy:=k2*vy; 

ʈʠʩʫʝʤ ʦʢʨʫʞʥʦʩʪʴ ʪʝʢʫʱʠʤ ʮʚʝʪʦʤ, ʠʩʧʦʣʴʟʫʷ ʪʦʯʢʫ (X, Y) ʢʘʢ ʮʝʥʪʨ 

ɿʘʢʘʥʯʠʚʘʝʪʩʷ ʦʧʝʨʘʪʦʨ ʫʧʨʘʚʣʝʥʠʷ 

ɿʘʚʝʨʰʘʝʤ ʛʨʘʬʠʯʝʩʢʠʡ ʤʦʜʫʣʴ 

ʂʦʥʝʮ ʧʨʦʛʨʘʤʤʳ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʠʩ. 1: 

 

 
 

ʈʠʩ.1. ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʟʥʘʪʴ ʧʨʘʚʠʣʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥ-

ʥʳʭ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PASCAL; ʧʨʘʚʠʣʘ ʟʘʧʠʩʠ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʪʦ-

ʨʦʚ: ʚʚʦʜʘ, ʚʳʚʦʜʘ, ʧʨʠʩʚʘʠʚʘʥʠʷ, ʚʝʪʚʣʝʥʠʷ ʮʠʢʣʘ; ʧʨʘʚʠʣʘ ʟʘʧʠʩʠ ʧʨʦʛʨʘʤʤʳ; 

ʩʦʜʝʨʞʘʥʠʝ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ: ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ-ʢʦʜʠʨʦʚʘʥʠʝ-

ʦʪʣʘʜʢʘ-ʪʝʩʪʠʨʦʚʘʥʠʝ; ʫʤʝʪʴ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʛʨʘʤʤʳ ʨʝʰʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʟʘʜʘʯ; ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ; ʨʘʙʦʪʘʪʴ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ; ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʪʣʘʜʢʫ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʟʘʥʷʪʠʷ ʫʯʘʱʠʝʩʷ ʩʦʩʪʘʚʣʷʶʪ ʤʠʥʠ-ʧʨʦʛʨʘʤʤʳ. ɺ ʟʘ-

ʚʝʨʰʝʥʠʝ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʠʪʦʛʦʚʦʝ ʟʘʜʘʥʠʝ ï ʩʦʩʪʘ-

ʚʠʪʴ ʪʝʩʪʦʚʫʶ ʧʨʦʛʨʘʤʤʫ. ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʧʨʘʢʪʠʢʫʤʦʚ ʧʦ ʢʘʞʜʦʤʫ 
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ʙʣʦʢʫ ʢʫʨʩʘ. ɿʥʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʨʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʜʘ-

ʥʠʡ LearningApps (ʨʠʩ. 2ï3).  

 

 
 

ʈʠʩ. 2. ʂʦʤʧʣʝʢʩ ʟʘʜʘʥʠʡ ʧʦ ʵʣʝʢʪʠʚʥʦʤʫ ʢʫʨʩʫ 

 

 
 

ʈʠʩ. 3. ʊʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ ʢ ɻʣʝʢʪʠʚʥʦʤʫ ʢʫʨʩʫ 

 

 

ʀʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʚʠʜʝ 

ʟʘʜʘʯʠ, ʨʝʰʘʝʤʦʡ ʧʨʦʛʨʘʤʤʦʡ ʥʘʧʠʩʘʥʥʦʡ ʥʘ Pascal. 
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʋɼʂ 621.318.12 

ɹɹʂ 31.233  

 

ʄʦʠʩʝʝʚ ʅʠʢʦʣʘʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʨʘʜʠʦʪʝʭʥʠʢʠ 

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʇ. ʆʛʘʨʝʚʘè, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

 

ʉʚʝʰʥʠʢʦʚ ɺʠʢʪʦʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʘ ʬʠʟʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ 

ʌɻɹʆʋ ɺʆ çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʠʤʝʥʠ ʄ. ɽ. ɽʚʩʝʚʴʝʚʘè, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

physics@mordgpi.ru 

 

ʂʦʨʦʣʝʚ ɺʘʣʝʨʠʡ ʀʚʘʥʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʨʘʜʠʦʪʝʭʥʠʢʠ 

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʇ. ʆʛʘʨʝʚʘè, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

 

ʃɸɹʆʈɸʊʆʈʅʓʁ ʉʊɽʅɼ ɼʃʗ ʀɿʋʏɽʅʀʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʄʆʑʅʓʍ  

ʌʆʊʆʊʀʈʀʉʊʆʈʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʦʩʥʦʚ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʪʦʪʠʨʠʩʪʦʨʦʚ ʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ. 
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LABORATORY STAND FOR STUDY THE CHARACTERISTICS Of POWERFUL 

PHOTOTHYRISTORS  

 

Abstract. The article developed with the structure, working principle, main char-

acteristics and photothyristors laboratory stand for the study of their characteristics.  

Keywords: fototiristory, p-n junction, a light emitter, the current-voltage charac-

teristics, laboratory stand light emitter, a photodetector, a photodetector svetoizlu-

chachelem control circuit control circuit. 

  

ʌʦʪʦʪʠʨʠʩʪʦʨʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ 

ʪʠʨʠʩʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ. ʉʧʦʩʦʙʥʦʩʪʴ 

ʬʦʪʦʪʠʨʠʩʪʦʨʦʚ ʧʝʨʝʢʣʶʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩʣʘʙʳʤʠ ʩʚʝʪʦ-

ʚʳʤʠ ʩʠʛʥʘʣʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʘʭ çʩʠʣʦʚʦʡè ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ: ʚ ʩʠ-

ʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʚʳʧʨʷʤʠʪʝʣʷʭ ʠ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʝʣʷʭ (ʩʢʦʨʦʩʪʴ ʦʪʢʣʠʢʘ ʥʘ ʩʚʝʪ- ʤʝʥʝʝ 1 ʤʢʩ) [1ï3]. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʬʦʪʦʪʠʨʠʩʪʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ 

ʧʨʠʙʦʨʦʚ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʙʦʨʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʜʣʷ ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ ʧʦʩʪʦ-

ʷʥʥʦʛʦ ʪʦʢʘ (HVDC), ʢʦʤʧʝʥʩʘʪʦʨʘʭ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ (SVC), ʵʣʝʢʪʨʦʧʨʠ-

ʚʦʜʘʭ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʢʣʶʯʘʭ ʜʣʷ ʠʤʧʫʣʴʩʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ. 

ʌʦʪʦʪʠʨʠʩʪʦʨʳ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʪʠʨʠʩʪʦʨʥʳʭ ʦʧʪʦʧʘʨ. ʊʠ-

ʨʠʩʪʦʨʥʳʝ ʦʧʪʦʧʘʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʡ ʜʣʷ ʢʦʤʤʫʪʘʮʠʠ ʩʠʣʴʥʦʪʦ-

ʢʦʚʳʭ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʮʝʧʝʡ ʢʘʢ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ (U2=50õ600ɺ, 

I2=0,1õ10ɸ), ʪʘʢ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ (U2 =100õ1300 ɺ, I2= 6,3õ320ɸ) ʥʘʟʥʘ-

ʯʝʥʠʷ. ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, ʫʧʨʘʚʣʷʷ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʚ ʥʘʛʨʫʟʢʝ, ʦʥʠ ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʦ ʚʭʦʜʫ ʩʦʚʤʝʩʪʠʤʳ ʩ ʠʥ-

ʪʝʛʨʘʣʴʥʳʤʠ ʤʠʢʨʦʩʭʝʤʘʤʠ. 

ʌʦʪʦʪʠʨʠʩʪʦʨ ʠʤʝʝʪ ʯʝʪʳʨʝʭʩʣʦʡʥʫʶ ʨ1-n1-ʨ2-n2-ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 1), ʢʦʪʦ-

ʨʫʶ, ʢʘʢ ʠ ʚ ʦʙʳʯʥʦʤ ʪʠʨʠʩʪʦʨʝ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʠ ʜʚʫʭ 

ʪʨʘʥʟʠʩʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʧʦ ʪʦʢʫ.  

 
ʈʠʩ. 1. ʘ) ï ʩʪʨʫʢʪʫʨʘ ʬʦʪʦʪʠʨʠʩʪʦʨʘ;  ʙ) ï ʝʛʦ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ  
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ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʬʦʪʦʪʠʨʠʩʪʦʨʘ ʦʩʥʦʚʘʥ ʥʘ ʷʚʣʝʥʠʠ ʛʝʥʝʨʘʮʠʠ ʥʦʩʠ-

ʪʝʣʝʡ ʟʘʨʷʜʘ ʚ ʨ-ʧ-ʧʝʨʝʭʦʜʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. 

ɽʩʣʠ ʢ ʘʥʦʜʫ ʧʨʠʣʦʞʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʪʦʜʫ) ʥʘʧʨʷʞʝʥʠʝ, 

ʪʦ ʚ ʪʝʤʥʦʚʦʤ ʨʝʞʠʤʝ ʢʨʘʡʥʠʝ ʨ-n-ʧʝʨʝʭʦʜʳ (j1, j3) ʦʢʘʞʫʪʩʷ ʩʤʝʱʝʥʥʳʤʠ ʚ 

ʧʨʷʤʦʤ, ʘ ʩʨʝʜʥʠʡ ʨ-n-ʧʝʨʝʭʦʜ (j2)- ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʠ ʬʦʪʦʪʠʨʠʩʪʦʨ 

ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʦʩʚʝʱʝʥʠʠ ʬʦʪʦʪʠʨʠʩʪʦʨʘ ʚ ʪʦʥ-

ʢʦʡ ʙʘʟʦʚʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʛʝʥʝʨʘʮʠʷ ʵʣʝʢʪʨʦʥ- ʜʳʨʦʯʥʳʭ ʧʘʨ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ ʚ ʙʘʟʦʚʳʭ ʦʙʣʘʩʪʷʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʘ - ʵʣʝʢ-

ʪʨʦʥʳ, ʫʤʝʥʴʰʘʶʱʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʵʤʠʪʪʝʨʥʳʭ ʧʝʨʝʭʦʜʦʚ. ʕʣʝʢʪʨʦ-

ʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʬʬʫʥʜʠʨʫʶʪ ʚ ʛʣʫʙʴ ʜʳʨʦʯʥʦʛʦ ʩʣʦʷ ʠ ʩʚʦʙʦʜʥʦ ʧʨʦʭʦʜʷʪ 

ʯʝʨʝʟ ʩʨʝʜʥʠʡ ʨ-n-ʧʝʨʝʭʦʜ ʢ ʘʥʦʜʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʦʢʘ ʯʝʨʝʟ ʪʠ-

ʨʠʩʪʦʨ ʥʘ ʚʝʣʠʯʠʥʫ ʬʦʪʦʪʦʢʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚʦʟʨʘʩʪʘʝʪ, ʚʳʟʳʚʘʷ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʫʤʥʦ-

ʞʝʥʠʝ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʢʣʶʯʝʥʠʝʤ ʬʦʪʦʪʠʨʠʩʪʦʨʘ.  

ʌʦʪʦʪʠʨʠʩʪʦʨ ʵʢʚʠʚʘʣʝʥʪʝʥ ʬʦʪʦʜʠʦʜʫ VD , ʬʦʪʦʪʦʢ, ʢʦʪʦʨʦʛʦ ʫʧʨʘʚʣʷʝʪ 

ʚʢʣʶʯʝʥʠʝʤ ʪʠʨʠʩʪʦʨʘ Vʊ (ʨʠʩ. 2ʙ). 
 

 
ʈʠʩ. 2. ʉʝʤʝʡʩʪʚʦ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʪʦʪʠʨʠʩʪʦʨʘ 

 

ʇʝʨʝʭʦʜ ʬʦʪʦʪʠʨʠʩʪʦʨʘ ʠʟ ʟʘʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʦʪʢʨʳʪʦʝ ʧʦʜ ʜʝʡʩʪʚʠ-

ʝʤ ʩʚʝʪʦʚʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʢʘʯʢʦʤ ʧʦʩʣʝ ʧʨʝʦʜʦʣʝ-

ʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʦʢʘ 

ʩʨʘʙʘʪʳʚʘʥʠʷ Iʩʨ (ʨʠʩ. 2ʘ). ʅʘ ʨʠʩ. 2ʘ ʧʨʠʚʝʜʝʥʦ ʩʝʤʝʡʩʪʚʦ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʬʦʪʦʪʠʨʠʩʪʦʨʘ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʝʪʦʚʦʡ 

ʧʦʪʦʢ. 

ʌʦʪʦʪʠʨʠʩʪʦʨ ʫʧʨʘʚʣʷʝʪʩʷ ʩʚʝʪʦʚʳʤ ʠʤʧʫʣʴʩʦʤ ʀʂ-ʜʠʘʧʘʟʦʥʘ. ɼʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʬʦʪʦʪʠʨʠʩʪʦʨʦʤ ʚ ʝʛʦ ʢʦʨʧʫʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʢʥʦ ʜʣʷ ʧʨʦʧʫʩ-

ʢʘʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ɺʳʙʦʨ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʘʪʝʣʷ ʦʙʫʩʣʦʚʣʝʥ ʦʩʦʙʝʥʥʦ-

ʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʬʦʪʦʪʠʨʠʩʪʦʨʘ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʣʫʙʠʥʦʡ 

ʟʘʣʝʛʘʥʠʷ ʢʦʣʣʝʢʪʦʨʥʦʛʦ p-n-ʧʝʨʝʭʦʜʘ. 

ʌʦʪʦʪʠʨʠʩʪʦʨʳ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʪʠʨʠʩʪʦʨʥʳʭ ʦʧʪʦʧʘʨ. ʊʠ-

ʨʠʩʪʦʨʥʳʝ ʦʧʪʦʧʘʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʡ ʜʣʷ ʢʦʤʤʫʪʘʮʠʠ ʩʠʣʴʥʦʪʦ-

ʢʦʚʳʭ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʮʝʧʝʡ ʢʘʢ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ (U2=50õ600ɺ, 
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I2=0,1õ10ɸ), ʪʘʢ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ (U2 =100õ1300 ɺ, I2= 6,3õ320ɸ) ʥʘʟʥʘ-

ʯʝʥʠʷ. ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, ʫʧʨʘʚʣʷʷ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʚ ʥʘʛʨʫʟʢʝ, ʦʥʠ ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʦ ʚʭʦʜʫ ʩʦʚʤʝʩʪʠʤʳ ʩ ʠʥ-

ʪʝʛʨʘʣʴʥʳʤʠ ʤʠʢʨʦʩʭʝʤʘʤʠ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.  

 

 
 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ 

 

ɺ ʩʦʩʪʘʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʚʭʦʜʷʪ: ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷ, ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʝʤ, ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʦʪʦʧʨʠʝʤʥʠ-

ʢʦʤ, ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʴ, ʬʦʪʦʧʨʠʝʤʥʠʢ, ʪʨʠ ʤʫʣʴʪʠʤʝʪʨʘ. ʀʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 220 ɺ ʚ ʩʪʘʙʠʣʠʟʠʨʦ-

ʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 13 ɺ ʜʣʷ ʧʠʪʘʥʠʷ ʩʭʝʤʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ.  

ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʝʤ (ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ 0·13 ɺ) 

ʫʧʨʘʚʣʷʝʪ ʷʨʢʦʩʪʴʶ ʩʚʝʯʝʥʠʷ ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʷ (ʪʨʝʭ ʮʚʝʪʥʦʛʦ ʠʥʞʝʢʮʠʦʥʥʦʛʦ 

ʩʚʝʪʦʜʠʦʜʘ) ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʮʚʝʪ (ʜʣʠʥʫ ʚʦʣʥʳ) ʠʟʣʫʯʝʥʠʷ. 

ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʦʪʦʧʨʠʝʤʥʠʢʦʤ (ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ 0·13 ɺ) ʟʘʜʘʝʪ 

ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ Uɸʂ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʬʦʪʦʪʠʨʠʩʪʦʨʝ ʚ ʜʠʘʧʘʟʦʥʝ 0·13 ɺ. 

ʄʫʣʴʪʠʤʝʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʝ ʠ 

ʬʦʪʦʧʨʠʝʤʥʠʢʝ ʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʦʢʦʚ ʥʘ ʬʦʪʦʠʟʣʫʯʘʪʝʣʝ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʨʦʡʩʪʚʘ ʜʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʙʦʣʴʰʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʨʦʩʪʦʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ ʜʦ-

ʨʦʛʦʩʪʦʷʱʠʭ ʜʝʪʘʣʝʡ, ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ʉʭʝʤʘ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʚʢʣʶʯʘʝʪ ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘ-

ʥʠʷ, ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʝʤ, ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʬʦʪʦʧʨʠʝʤʥʠʢʦʤ, 

ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʴ, ʬʦʪʦʧʨʠʝʤʥʠʢ ʠ ʪʨʠ ʤʫʣʴʪʠʤʝʪʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨ T1, ʧʨʝʦʙʨʘ-

ʟʫʶʱʠʡ 220 ɺ ʚ 9 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʠ ʩʭʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʧʨʝʦʙʨʘ-

ʟʫʶʱʘʷ 9 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ 13 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʠʩʧʦʣʴ-

ʟʫʝʤʦʝ ʜʣʷ ʧʠʪʘʥʠʷ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ ʬʦʪʦʠʟʣʫʯʘʪʝʣʝʤ ʠ ʬʦʪʦʧʨʠʝʤʥʠʢʦʤ. 

ʉ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʧʦʜʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʭʝʤʫ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʝʤ ʠ ʬʦʪʦʧʨʠʝʤʥʠʢʦʤ.  

ʋʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʠʟʣʫʯʘʪʝʣʝʤ ʚʳʧʦʣʥʷʝʪ ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ 1·13 ɺ, 

ʩʦʙʨʘʥʥʳʡ ʥʘ ʵʣʝʤʝʥʪʘʭ: ʧʦʩʪʦʷʥʥʳʝ ʨʝʟʠʩʪʦʨʳ R1, R2, R3, ʧʝʨʝʤʝʥʥʳʡ ʨʝʟʠ-
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ʩʪʦʨ RVʩʚ ʠ ʙʣʦʢ ʢʣʶʯʝʡ SA1, ʧʝʨʝʢʣʶʯʘʶʱʠʝ ʮʚʝʪ ʠʟʣʫʯʝʥʠʷ ʩʚʝʪʦʜʠʦʜʘ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ  ʩʦʧʨʦʪʠʚʣʝʥʠʷ RVʩʚ ʠʟʤʝʥʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜʝ VD1, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʷʝʪʩʷ ʷʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʩʚʝʪʦʜʠʦʜʘ. ʈʝʟʠʩʪʦʨʳ R1, R2 ʠ R3 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʪʦʢ ʯʝʨʝʟ ʪʨʝʭʮʚʝʪʥʳʡ ʩʚʝʪʦʜʠʦʜ, ʯʪʦʙʳ ʷʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʢʘʞ-

ʜʦʛʦ ʮʚʝʪʘ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ. 

ʈʠʩ. 4. ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ 

 

ʉʚʝʪʦʜʠʦʜ VD1 ʦʩʚʝʱʘʝʪ ʬʦʪʦʪʠʨʠʩʪʦʨ VS1. ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʦʪʦʧʨʠ-

ʝʤʥʠʢʦʤ ʩʦʙʨʘʥʘ ʥʘ ʵʣʝʤʝʥʪʘʭ: ʧʝʨʝʤʝʥʥʳʝ ʨʝʟʠʩʪʦʨʳ: RVʫʧʨ1, RVʫʧʨ2, RVʪʠʨ, 
ʣʘʤʧʦʯʢʘ ʥʘʢʘʣʠʚʘʥʠʷ HL1, ʨʝʛʠʩʪʨʠʨʫʶʱʘʷ ʦʪʢʨʳʚʘʥʠʝ ʬʦʪʦʪʠʨʠʩʪʦʨʘ, ʢʣʶʯ 

SB1 ʠ ʵʪʘʣʦʥʥʳʝ ʨʝʟʠʩʪʦʨʳ R4 ʠ R5 ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʦʢʦʚ ʬʦ-

ʪʦʪʠʨʠʩʪʦʨʘ. ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʜʠʘʧʘʟʦʥʝ: 0·13ɺ. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʬʦʪʦʪʠʨʠʩʪʦʨʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʝ-

ʨʝʤʝʥʥʦʛʦ ʨʝʟʠʩʪʦʨʘ RVʪʠʨ. ʂʘʣʠʙʨʦʚʦʯʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʨʝʟʠʩʪʦʨʳ RVʫʧʨ1, 

RVʫʧʨ2 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʣʴʪʘʤʧʝʨʥʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ. ʇʨʝʜ-

ʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʵʪʘʧʘ. ʇʨʦʝʢʪ ʧʦʟʚʦʣʷʝʪ 

ʩʪʫʜʝʥʪʘʤ ʦʩʚʦʠʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ: ʦʪ ʵʪʘʧʘ 

ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʵʪʘʧʘ ʠʩʧʳʪʘʥʠʡ ʛʦʪʦʚʦʛʦ ʤʘʢʝʪʘ ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 
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ʤʫʣʴʪʠʚʠʙʨʘʪʦʨ, ʉɸʇʈ, Multisim, Sprint Layout, Splan. 

 

Kryukov Dmitry Anatolyevich  

student 

Moscow technical University, Moscow, Russia 

 

Simachkov Denis Sergeevich 

senior lecturer 

Department of theoretical radio engineering and radio physics 

Moscow technical University, Moscow, Russia 

 

                                                           
* ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʜʦʢʣʘʜʘ ʘʚʪʦʨʦʚ ʥʘ II ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʄʦʩʢʦʚʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʄʀʈʕɸ) 21.04.2017 ʛ. (ʩʝʢʮʠʷ ʦʙʱʝʡ ʨʘʜʠʦʪʝʭʥʠʢʠ). 
 



                        ʋʏɽɹʅʓʁ ʕʂʉʇɽʈʀʄɽʅʊ ɺ ʆɹʈɸɿʆɺɸʅʀʀ 

85 
 

IMPLEMENTATION OF THE PROCESSES OF DEVELOPMENT, DESIGN,  

MANUFACTURING AND INVESTIGATION OF RADIO ELECTRONICS  

PRODUCTS IN THE PREPARATION OF BACHELORS  

 

Abstract. The process of development, design, manufacturing and investigation 

of radio electronics products in the preparation of bachelors. Recommendations on the 

use of specialized programs in the learning process, and provides examples of each 

stage. The project allows students to learn the whole process of creating electronics 

products from design stage to the stage of testing the final layout. In addition, it inte-

grates the competences acquired in the study of a number of technical disciplines. 

Keywords: education, bachelor's degree, electronic engineering, topology, multi-

vibrator, CAD, Multisim, Sprint Layout, Splan. 

 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠ-

ʩʪʨʦʚ ʥʘʫʢʦʝʤʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʤ ʦʙʲʝʤʦʤ ʜʠʩʮʠʧʣʠʥ. ʇʦʵʪʦʤʫ ʬʝʜʝʨʘʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚ-

ʢʠ, ʥʘʧʨʠʤʝʨ, ʈʘʜʠʦʪʝʭʥʠʢʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ, ʦʜʥʦʡ 

ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʢʘ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʫʤʝʥʠʡ ʠ ʦʧʳʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʎʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʩʦʩʪʦʠʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʩʪʫʜʝʥʪʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ.   

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʈʘʜʠʦʪʝʭʥʠʢʘ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʦʧʳʪ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʠʟʜʝʣʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦ-

ʥʠʢʠ. ʊʘʢʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʦʩʚʦʠʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ ʨʘ-

ʜʠʦʵʣʝʢʪʨʦʥʠʢʠ: ʦʪ ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʵʪʘʧʘ ʠʩʧʳʪʘʥʠʡ ʛʦʪʦʚʦʛʦ ʤʘʢʝʪʘ. ɹʦ-

ʣʝʝ ʪʦʛʦ, ʦʥʘ ʠʥʪʝʛʨʠʨʫʝʪ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʩʚʦʝʥʥʳʝ ʨʘʥʝʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʘʢʠʭ 

ʜʠʩʮʠʧʣʠʥʳ, ʢʘʢ: ʨʘʜʠʦʤʘʪʝʨʠʘʣʳ ʠ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ, ʩʭʝʤʦʪʝʭʥʠʢʘ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʪʦʯʥʠʢʠ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʦʩʥʦʚʳ ʢʦʥʩʪʨʫʠ-

ʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʮʠʬʨʦʚʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ, ʤʝʪʨʦʣʦʛʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʟʜʝʣʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʦ 

ʣʶʙʦʝ ʠʟʫʯʘʝʤʦʝ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʦ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʷʚʣʷʶʪʩʷ 

ʦʩʚʦʝʥʥʳʝ ʩʪʫʜʝʥʪʦʤ ʟʥʘʥʠʷ ʠ ʧʨʝʜʳʜʫʱʠʡ ʨʘʜʠʦʣʶʙʠʪʝʣʴʩʢʠʡ ʦʧʳʪ. ɺʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʵʪʘʧʦʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʜʣʠʥʷʝʪ ʠ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʚʝʩʴ ʧʨʦʝʢʪ.  

ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ:  

1)  ʧʦʠʩʢ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ ʨʘʙʦʪʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ ʩʝʪʠ ʀʥ-

ʪʝʨʥʝʪ; 

2)  ʠʟʫʯʝʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʵʣʝ-

ʤʝʥʪʦʚ ʩʭʝʤʳ; 

3)  ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ Multisim, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʨʝʜʝ Mul-

tisim, ʦʪʨʘʙʦʪʢʘ ʠ ʦʪʣʘʜʢʘ ʫʩʪʨʦʡʩʪʚʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
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ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʳ Multisim (ʧʦʣʫʯʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤ ʨʘʙʦ-

ʪʳ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʨ.); 

4)  ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʤʘʢʝ-

ʪʘ: ʠʟʫʯʝʥʠʝ datasheet ʠ ʚʳʙʦʨ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʤʘʢʝʪʘ, ʠʟʫʯʝʥʠʝ ɻʆʉʊʦʚ 

ɽʉʂɼ, ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ Splan ʠ ʩʦʟʜʘʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʭʝʤʳ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ɻʆʉʊʘʤ ʚ ʩʨʝʜʝ Splan; 

5)  ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʘ: ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ Sprint Layout ʠ ʩʦ-

ʟʜʘʥʠʝ ʪʦʧʦʣʦʛʠʠ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʦʧʦʣʦʛʠʠ, ʨʘʩʧʘʡʢʘ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ, 

ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 

6)  ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʢʝʪʘ: ʘʥʘʣʠʟ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ 

ʥʘ ʮʠʬʨʦʚʦʤ ʦʩʮʠʣʣʦʛʨʘʬʝ ʠ ʤʫʣʴʪʠʤʝʪʨʝ (ʩʥʷʪʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤ, ʘʤʧʣʠʪʫʜ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʠ ʪ. ʜ.); 

7)  ʦʪʯʝʪ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ: ʩʦʙʨʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ 

ʚʩʝʭ ʵʪʘʧʦʚ ʚ ʬʠʥʘʣʴʥʳʡ ʦʪʯʝʪ, ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʤʘʢʝʪʘ, ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʯʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʦʧʳʪʘ ʠ ʥʘʚʳʢʦʚ ʫ ʩʪʫʜʝʥʪʘ ʧʨʝʜʣʘ-

ʛʘʝʪʩʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʝ ʠʟʜʝʣʠʝ, ʥʘʧʨʠʤʝʨ, ʤʫʣʴʪʠʚʠʙʨʘʪʦʨ.  

ʄʫʣʴʪʠʚʠʙʨʘʪʦʨ ï ʨʝʣʘʢʩʘʮʠʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʷʤʦ-

ʫʛʦʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩ ʢʦʨʦʪʢʠʤʠ ʬʨʦʥʪʘʤʠ. ʅʘʟʚʘʥʠʝ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨ ʧʨʝʜ-

ʣʦʞʠʣ ʛʦʣʣʘʥʜʩʢʠʡ ʬʠʟʠʢ ɺʘʥ ʜʝʨ ʇʦʣʴ, ʠ ʦʥʦ ʦʪʨʘʞʘʝʪ ʪʦʪ ʬʘʢʪ ʥʘʣʠʯʠʷ ʚ 

ʩʧʝʢʪʨʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ ʤʥʦʞʝʩʪʚʘ ʚʳʩʰʠʭ ʛʘʨʤʦ-

ʥʠʢ ï ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʝʥʝʨʘʪʦʨʘ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʤʦʥʦʚʠʙʨʘʪʦʨʘ). 

ɺʧʝʨʚʳʝ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨ ʙʳʣ ʦʧʠʩʘʥ ʀʢʢʣʟʦʤ ʠ ɼʞʦʨʜʘʥʦʤ ʚ 1918 ʛʦʜʫ [1]. 

ʄʫʣʴʪʠʚʠʙʨʘʪʦʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ 

ʠʤʧʫʣʴʩʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ. ʆʙʳʯʥʦ 

ʵʪʦ ʜʚʫʭʢʘʩʢʘʜʥʳʡ ʨʝʟʠʩʪʠʚʥʳʡ ʫʩʠʣʠʪʝʣʴ, ʦʭʚʘʯʝʥʥʳʡ ʛʣʫʙʦʢʦʡ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥ ʢʣʘʩʩʠʯʝʩʢʠʡ ʜʚʫʭʪʨʘʥʟʠʩʪʦʨʥʳʡ ʤʫʣʴʪʠ-

ʚʠʙʨʘʪʦʨ, ʝʛʦ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 [2].  

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʚʫʭʪʨʘʥʟʠʩʪʦʨʥʦʛʦ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ  

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʦ ʦʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʝ [2]. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʚʳʭʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝ-
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ʛʫʣʠʨʦʚʘʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʦʚ ʥʘʧʨʷʞʝʥʠʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʚ ʩʭʝʤʫ 

ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ ʚʚʝʜʝʥ ʧʦʪʝʥʮʠʦʤʝʪʨ Ὑυ (ʨʠʩ. 2) [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʠʦʜʝ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʘʩʠʤʤʝʪʨʠʶ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ ʦʙʦʠʭ ʢʘʥʘʣʦʚ, ʪ. ʝ. ʫʚʝʣʠʯʝʥʠʝ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʦʜʥʦʛʦ ʢʘʥʘʣʘ, ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤ-

ʧʫʣʴʩʘ ʜʨʫʛʦʛʦ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ ʚ ʦʙʘ ʢʘ-

ʥʘʣʘ ʚʢʣʶʯʝʥʳ ʩʚʝʪʦʜʠʦʜʳ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʜʚʠʞʢʘ ʧʦʪʝʥʮʠʦʤʝʪʨʘ 

ʚʨʝʤʷ ʩʚʝʯʝʥʠʷ ʦʜʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʜʨʫʛʦʛʦ ï ʫʤʝʥʴʰʘʝʪʩʷ.    

 
ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʚʫʭʪʨʘʥʟʠʩʪʦʨʥʦʛʦ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ  

ʩ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ Ὑυ 

 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʙʳʣʦ ʚʳʙʨʘʪʴ ʧʝʨʠʦʜ ʨʘʙʦʪʳ Ὕ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʩʩʯʠʪʘʪʴ ʥʦʤʠʥʘʣʳ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ.  

ʇʦʩʣʝ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʭʝʤʳ ʚ ʧʨʦʛʨʘʤʤʝ 

ʉɸʇʈ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʙʳʩʪʨʦ ʧʨʦʥʠʢʘʝʪ ʢʦʤʧʴʪʁʝʨʠʟʘʮʠʷ, ʧʦʜʥʠʤʘʶʱʘʷ ʧʨʦʝʢʪʥʫʶ ʨʘʙʦʪʫ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʟʢʦ ʧʦʚʳʰʘʶʪʩʷ ʪʝʤʧʳ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦ ʨʝʰʘʶʪʩʷ ʤʥʦʛʠʝ ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʳʝ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʣʠʰʴ ʫʧʨʦʱʝʥʥʦ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʧʨʦ-

ʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʡ ʢ 

ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠʤʝʝʪ ʦʙʱʝʝ 

ʥʘʟʚʘʥʠʝ ï ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) [4]. 

Electronics Workbench Multisim (ʜʘʣʝʝ Multisim) ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʜʠʦʵʣʝʢ-

ʪʨʦʥʥʳʭ ʩʭʝʤ. Multisim ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʧʨʦ-

ʩʪʦʪʦʡ ʨʘʙʦʪʳ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʠʜʝʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [5; 6].  
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Multisim ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʇʨʦ-

ʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʘʥʝʣʷʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳ-

ʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪ, ʧʨʠʙʦʨ ʠʣʠ ʠʟʤʝʥʠʪʴ ʚʠʜ ʩʘʤʦʡ ʩʭʝʤʳ. ɺʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʧʦʜʝʣʝʥʘ ʥʘ ʨʘʟʜʝʣʳ (ʧʘʩʩʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʜʠʦʜʳ, ʪʨʘʥʟʠʩʪʦʨʳ, ʤʠʢ-

ʨʦʩʭʝʤʳ ʠ ʪ. ʜ.), ʘ ʨʘʟʜʝʣʳ ʥʘ ʩʝʤʝʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʠʦʜʦʚ ï ʵʪʦ ʩʘʤʠ ʜʠʦ-

ʜʳ, ʩʪʘʙʠʣʠʪʨʦʥʳ, ʩʚʝʪʦʜʠʦʜʳ, ʪʠʨʠʩʪʦʨʳ ʠ ʪ. ʜ.), ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʉ ʧʘʥʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʞʝ ʥʠʯʝʛʦ ʩʣʦʞʥʦʛʦ, ʢʘʢ ʥʘ ʣʶ-

ʙʦʤ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ʠʟʦʙʨʘʞʝʥʳ ʢʥʦʧʢʠ ʧʫʩʢʘ, ʧʘʫʟʳ, ʦʩʪʘʥʦʚʘ. 

ʆʩʪʘʣʴʥʳʝ ʢʥʦʧʢʠ ʥʫʞʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʦʰʘʛʦʚʦʤ ʨʝʞʠʤʝ. 

ʇʨʦʛʨʘʤʤʘ Multisum ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʧʦ-

ʩʪʨʦʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʝʘʣʴʥʳʭ ʧʦʣʫʯʝʥ-

ʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤ. ʇʨʦʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʦʩʮʠʣʣʦʛʨʘʬʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʘ ʪʘʢʞʝ ʢʦʪʦʨʳʝ ʧʦ-ʩʚʦʝʤʫ ʫʜʦʙʥʳ ʠ 

ʧʨʦʩʪʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Multisim ʤʦʞʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʧʨʦʤʦʜʝʣʠʨʦ-

ʚʘʪʴ ʠ ʠʟʫʯʠʪʴ ʨʘʙʦʪʫ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ (ʨʠʩ. 3) ʠ ʧʦʣʫʯʠʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʨʘ-

ʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʧʦʪʝʥʮʠʦʤʝʪʨʘ Ὑυ (ʨʠʩ. 4). 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ ʚ ʩʨʝʜʝ Multisim 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʨʘʜʠʦ-

ʵʣʝʢʪʨʦʥʠʢʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [7ï9].  

ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʜʚʫʭʢʘʥʘʣʴʥʦʛʦ ʤʫʣʴʪʠʚʠʙʨʘʪʦ-

ʨʘ, ʧʦʣʫʯʝʥʥʳʝ ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʦʤʫ ʚ ʧʨʦʛʨʘʤʤʝ Multisim ʦʩʮʠʣʣʦʛʨʘʬʫ 

ʬʠʨʤʳ Tektronix TDS2024 ʩ ʨʘʙʦʯʝʡ ʧʘʥʝʣʴʶ ʨʝʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ. ɾʝʣ-

ʪʳʤ ʠ ʩʠʥʠʤ ʮʚʝʪʦʤ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʳʝ ʚʳʭʦʜʥʳʝ ʢʘʥʘ-

ʣʳ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ.  
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                    ʘ)                                       ʙ)                                        ʚ) 

ʈʠʩ. 4. ʆʩʮʠʣʣʦʛʨʘʤʤʘ ʨʘʙʦʪʳ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ Multisim 

 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʧʦʪʝʥʮʠʦʤʝʪʨʘ 

 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʦʤʝʪʨʘ Ὑυ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤ-

ʧʫʣʴʩʦʚ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ. ʇʨʠ ʮʝʥʪʨʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʩʠʤʤʝʪʨʠʯʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʩ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʪʝʣʴʥʦ-

ʩʪʴʶ ʠʤʧʫʣʴʩʘ ʠ ʩʦ ʩʜʚʠʛʦʤ ʧʦ ʬʘʟʝ ʥʘ ʧʦʣʦʚʠʥʫ ʧʝʨʠʦʜʘ (ʨʠʩ. 4, ʘ). 

ʇʨʠ ʧʦʚʦʨʦʪʝ ʜʚʠʞʢʘ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʚ ʢʨʘʡʥʝʝ ʣʝʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ ʦʙʦʠʭ ʢʘʥʘʣʦʚ ʠʟʤʝʥʷʪ ʩʚʦʡ ʚʠʜ ʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʥʝʩʠʤʤʝʪʨʠʯʥʳʡ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 4, ʙ. 

ɸ ʧʨʠ ʧʦʚʦʨʦʪʝ ʜʚʠʞʢʘ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʚ ʢʨʘʡʥʝʝ ʧʨʘʚʦʝ ʧʦʣʦʞʝʥʠʝ ï ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʧʦʣʫʯʘʝʪʩʷ ʪʘʢʦʡ, ʢʘʢ ʥʘ ʨʠʩ. 4, ʚ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ ʙʫʜʫʱʝʛʦ ʤʘʢʝʪʘ. ɺ ʵʪʦʪ ʵʪʘʧ ʨʘʙʦʪʳ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʙʷʟʘʥʥʦʩʪʠ: 

ʠʟʫʯʝʥʠʝ ɻʆʉʊʦʚ ʧʦ ɽʉʂɼ, ʩʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʨʘʜʠʦʵʣʝʤʝʥʪʳ, ʯʝʨʪʝʞ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊʘʤʠ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʝʨʝʯʥʷ ʵʣʝʤʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʵʪʦʛʦ ʵʪʘʧʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ sPlan. ʉ ʝʝ ʧʦʤʦʱʴʶ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʭʝʤʘ ʠ ʧʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 5). 

SPlan ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʠ ʫʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʥʝ ʪʨʝʙʫʝʪ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʩʚʦʝ ʦʩʚʦʝʥʠʝ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʨʠʩʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʭʝʤʳ ʠ ʨʠʩʫʥʢʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʭʝʤʳ ʪʨʝʙʫʝʪ-

ʩ ̫ʧʨʦʩʪʦ ʧʝʨʝʪʘʱʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʣʠʩʪ ʠ ʩʦʝʜʠ-

ʥʠʪʴ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʩʝ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʷʟʳʚʘʶʪ-

ʩʷ ʢ ʩʝʪʢʝ ʣʠʩʪʘ. ʕʣʝʤʝʥʪʳ ʠ ʢʦʤʧʦʥʝʥʪʳ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʦʙʦʜʥʦ 

ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʳ, ʠʭ ʤʦʞʥʦ ʛʨʫʧʧʠʨʦʚʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ, ʚʨʘʱʘʪʴ ʥʘ ʟʘʜʘʥʥʳʡ 

ʫʛʦʣ, ʢʦʧʠʨʦʚʘʪʴ, ʚʳʨʝʟʘʪʴ, ʚʩʪʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʠ ʪ.ʜ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʝʝ ʪʦʧʦʣʦʛʠʶ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤ r Sprint Layout. ʊʦʧʦʣʦʛʠʷ ʧʣʘʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ Sprint 

Layout, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6. 
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ʈʠʩ. 5. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠ ʧʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ,  

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʩʨʝʜʝ sPlan 
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ʈʠʩ. 6. ʊʦʧʦʣʦʛʠʷ ʧʣʘʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʩʨʝʜʝ Sprint Layout 

 

Sprint Layout ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʪʨʘʩʩʠʨʦʚʢʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʠ ʤʥʦʛʦʩʣʦʡ-

ʥʳʭ ʧʝʯʘʪʥʳʭ ʧʣʘʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʫʜʦʙʥʦʡ ʠ ʧʨʦʩʪʦʡ ʩʨʝʜʠ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʠ ʧʦʣʫ-

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʘʟʚʦʜʢʠ ʧʣʘʪ. 

ɺ Sprint Layout ʠʤʝʝʪʩʷ ʚʩʪʨʦʝʥʥʘ ̫ʙʠʙʣʠʦʪʝʢʘ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʥʝʡ ʩʦ-

ʜʝʨʞʘʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʘʜʠʦʵʣʝʤʝʥʪʳ: ʤʠʢʨʦʩʭʝʤʳ ʩ 2-ʨʷʜʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʚʳʚʦʜʦʚ, ʧʨʦʩʪʳʝ ʜʝʪʘʣʠ, DIP ʤʠʢʨʦʩʭʝʤʳ, ʨʘʟʲʝʤʳ, SMD ʢʦʤʧʦʥʝʥʪʳ ʠ ʤʥʦ-

ʛʦʝ ʜʨʫʛʦʝ. 

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʳ: ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʧʣʘʪ, ʥʝ-

ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʥʷʪʥʘʷ ʠ ʣʦʛʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʨʦʛʨʘʤʤʳ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʳʭ 

ʧʣʘʪ. 

ʇʨʦʝʢʪ, ʩʦʟʜʘʥʥʳʡ ʚ Sprint Layout, ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʩʪʝʢʣʦʪʝʢʩʪʦʣʠʪ. 

ʂʦʛʜʘ ʪʦʧʦʣʦʛʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʛʦʪʦʚʘ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʝʝ ʠʟʛʦʪʦʚ-

ʣʝʥʠʶ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʨʘʜʠʦʣʶʙʠʪʝʣʴʩʢʠʭ ʩʧʦʩʦʙʦʚ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʷʚʣʷʝʪʩʷ ʣʘʟʝʨʥʦ-ʫʪʶʞʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʃʋʊ). ʂʨʦ-

ʤʝ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʧʨʦʩʪʦʪʳ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʣʘʜʘʝʪ ʝʱʝ ʦʜʥʠʤ ʚʘʞ-

ʥʳʤ ʢʘʯʝʩʪʚʦʤ ï ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʜʝʣʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦ-

ʚʠʷʭ. 

ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 7. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʃʋʊ: 

ī ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʦʧʦʣʦʛʠʠ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ;  

ī ʠʟʛʦʪʦʚʣʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠʟ ʩʪʝʢʣʦʪʝʢʩʪʦʣʠʪʘ;  

ī ʧʝʯʘʪʴ ʪʦʧʦʣʦʛʠʠ ʥʘ ʣʘʟʝʨʥʦʤ ʧʨʠʥʪʝʨʝ; 

ī ʧʝʨʝʥʦʩ ʪʦʧʦʣʦʛʠʠ ʥʘ ʧʣʘʪʫ ʩ ʧʦʤʦʱʴʶ ʫʪʶʛʘ; 
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ī ʦʯʠʩʪʢʘ ʧʣʘʪʳ ʦʪ ʦʩʪʘʪʢʦʚ ʙʫʤʘʛʠ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ; 

ī ʪʨʘʚʣʝʥʠʝ ʜʦʨʦʞʝʢ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ; 

ī ʣʫʞʝʥʠʝ ʧʣʘʪʳ ʠ ʩʚʝʨʣʝʥʠʝ ʦʪʚʝʨʩʪʠʡ; 

ī ʨʘʩʧʘʡʢʘ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʣʘʪʫ. 

 

         
 

          
 

                            
 

ʈʠʩ. 7. ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʃʋʊ 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʷʚʣʷʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʢʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ 

RIGOL DS1052E. ʇʦʣʫʯʝʥʥʳʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ (ʨʠʩ. 8) ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʦʩʮʠʣʣʦ-

ʛʨʘʤʤʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʚ Multisim (ʨʠʩ. 4). 

ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʨʘʙʦʪʳ ʨʝʘʣʴʥʦʛʦ ʤʘʢʝʪʘ ʤʫʣʴ-

ʪʠʚʠʙʨʘʪʦʨʘ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ. ʉʠʥʠʤ ʠ ʢʨʘʩ-

ʥʳʤ ʮʚʝʪʦʤ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʳʝ ʚʳʭʦʜʥʳʝ ʢʘʥʘʣʳ ʤʫʣʴ-

ʪʠʚʠʙʨʘʪʦʨʘ. 



http://elibrary.ru/contents.asp?issueid=1685189
http://elibrary.ru/contents.asp?issueid=1685189
http://elibrary.ru/contents.asp?issueid=1685189&selid=27472096


http://elibrary.ru/contents.asp?issueid=1599767
http://elibrary.ru/contents.asp?issueid=1599767
http://elibrary.ru/contents.asp?issueid=1599767&selid=26541405
http://elibrary.ru/contents.asp?issueid=1413218
http://elibrary.ru/contents.asp?issueid=1413218&selid=23938779
http://elibrary.ru/contents.asp?issueid=1390579&selid=23435063




http://elibrary.ru/author_items.asp?authorid=304140









