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ό π          (1) 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʤʦʜʝʣʝʡ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʠ ʧʦʢʘʟʳʚʘʝʪ 

ʙʘʣʘʥʩ ʤʝʞʜʫ ʥʝʣʠʥʝʡʥʳʤ ʢʦʥʚʝʢʪʠʚʥʳʤ ʯʣʝʥʦʤ ʠ ʜʠʩʩʠʧʘʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɹʫʜʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʠ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʣʥʳ. ɺʦʣʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʨʳʚ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʡ ʚ ʧʣʦʩʢʦʩʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʘ ʚʦʣʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʧʨʘʚʦ, ʦʜʥʘʢʦ, ʙʫʜʫʯʠ ʩʥʘʯʘʣʘ 

ʨʘʟʨʳʚʥʦʡ, ʩʛʣʘʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʜʠʩʩʠʧʘʪʠʚʥʦʛʦ ʚʷʟʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɹʫʜʝʤ ʠʩʢʘʪʴ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ɹʶʨʛʝʨʩʘ ʧʨʠ ̏̂̌́̒̓̉ ρ ὼ ρ. 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: 

ό όὼȟπ ρ ̐̑ ̉ ρ ὼ π ȟ    

ό όὼȟπ π ̐̑ ̉π ὼ ρȢ         (2) 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 

ό ρȟὸ ρ ȟόρȟὸ π.          (3) 

ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (1)-(3) ʧʨʠʤʝʥʠʤ ʩʧʝʢʪʨʘʣʴʥʳʡ ʤʝʪʦʜ ɻʘʣʝʨʢʠʥʘ. ʇʨʦʙ-

ʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʠʤ ʚ ʪʘʢʦʤ ʚʠʜʝ: 

ό ὼȟὸ В ὥὸὝὼ          (4) 

ʛʜʝ Ὕὼ - ʤʥʦʛʦʯʣʝʥʳ ʏʝʙʳʰʝʚʘ, ὥ- ʠʩʢʦʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʣʦʞʝʥʠʷ. ʇʦʜʩʪʘʚʠʚ (4) 

ʚ (1), ʧʦʣʫʯʠʤ ʥʝʚʷʟʢʫ Ὑ  

Ὑ ВὥὝ ВὥВὥὝ Вὥ       (5) 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ὥʧʦʣʫʯʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

(ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ)  

ὙȟὝ π ȟὯ πȟρȟȣȟὔ ς         (6) 

ʪ.ʝ.  

᷿ ὙϽὝ ὼὨὼ π. 

ɼʚʘ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʚʭʦʜʷʱʠʝ ʚ ʧʨʦʙʥʦʝ ʨʝʰʝʥʠʝ, ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʜʨʫʛʠʝ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘ ʩʯʝʪ ʪʨʝʙʦʚʘʥʠʷ ʦʙ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ɺʳʧʦʣʥʝʥʠʝ 

ʫʩʣʦʚʠʷ (6) ʜʘʝʪ: 

ὓὃ ὄ ὅὃ π ȟ 

ʛʜʝ  

ὃ ὥ  ȟ 

ὓ ά Ὕ ȟὝ  ȟ 

ὄ ὦ Ὕ 
Ὕ

ὼ
 ȟὝ  ȟ 

ὅ ὧ    ȟ  Ȣ          (7) 

ʂ ʫʨʘʚʥʝʥʠʶ (6) ʧʨʠʤʝʥʷʣʘʩʴ ʪʝʦʨʝʤʘ ɻʨʠʥʘ. ʅʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ὥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ɻʘʣʝʨʢʠʥʘ ʢ ʥʘʯʘʣʴʥʳʤ ʜʘʥʥʳʤ 

ό όȟὝ π ȟὯ πȟρȟȣȟὔ ς Ȣ 

ʇʦʣʫʯʠʤ  

ὓὃ Ὀ ȟὈ όȟὝ ᷿ ὝὨὼ         (8) 

ʄʳ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʦʙʱʠʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ɻʘʣʝʨʢʠʥʘ. ʅʘʜʦ 

ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʧʨʦʙʥʳʝ ʬʫʥʢʮʠʠ ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ, 
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ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʦʯʣʝʥʳ ʏʝʙʳʰʝʚʘ 

ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʚ ʦʪʨʝʟʢʝ ρ ȟρ, ʩ ʚʝʩʦʤ 
Ѝ

, ʤʳ ʙʝʨʝʤ 
Ѝ

Ὕ ʚʤʝʩʪʦ Ὕ, ʛʜʝ  

Ὕ ρ ȟ Ὕ ὼ ȟὝ ςὼὝ Ὕ  

ɼʘʣʝʝ ʦʧʠʰʝʤ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ɹʶʨʛʝʨʩʘ, ʧʨʠʤʝʥʷʷ ʧʩʝʚʜʦʩʧʝʢʪʨʘʣʴʥʳʡ 

ʧʦʜʭʦʜ ʤʝʪʦʜʘ ɻʘʣʝʨʢʠʥʘ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ὲ ïʤ ʩʣʦʝ ʚʨʝʤʝʥʠ ʥʘʤ ʠʟʚʝʩʪʥʦ ʨʝʰʝʥʠʝ ό . 

1) ɺʳʯʠʩʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ὥ, ʧʨʠʤʝʥʷʷ ʙʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʢ  

ό ὼ ὥὝὼ ȟὰ ρȟςȟȣȟςὔȢ 

2) ɺʳʯʠʩʣʠʤ ὦ ʧʦ ὥ  ʠʟ ʨʝʢʫʨʨʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ (ʜʣʷ ). 

3) ɺʳʯʠʩʣʠʤ  

ό ὼ

ὼ
ὦὝὼ ȟὰ ρȟςȟȣȟςὔȢ 

4) ɺʳʯʠʩʣʠʤ  

Ὤ ὼ ό ὼ
ό ὼ

ὼ
 ȟὰ ρȟςȟȣȟςὔȢ 

5) ɺʳʯʠʩʣʠʤ  

ή ᷿ Ὤ ὝὨὼ. 

6) ɺʳʯʠʩʣʠʤ  

ὴ Ὕȟ
Ὕ

ὼ
ὥ  

ʠʟ ʨʝʢʫʨʨʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ (ʜʣʷ  ). 

7) ɺʳʯʠʩʣʠʤ  

ή  . 

8) ɺʳʯʠʩʣʠʤ  

ὥ ὥ Ὢ
ὥ

ὸ
 Ȣ 

ʇʨʦʠʟʚʦʜʥʳʝ ʧʦ ʚʨʝʤʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʨʘʟʥʦʩʪʥʳʤ ʩʭʝʤʘʤ (9) ʠ (10) 

[2], ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ: 

Ὗ Ὗ ЎὸὊ

Ὗ Ὗ ЎὸὊ
           (9) 

ʠ 

Ὗ Ὗ ЎὸὊ
 Ὗ …Ὗ ρ …ЎὸὟ

         (10) 

ʇʨʠ …  ʩʭʝʤʘ ʫʩʪʦʡʯʠʚʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʟʚʝʩʪʥʦ ʨʝʰʝʥʠʝ ʚ ʥʫʣʝʚʦʤ ʩʣʦʝ ʚʨʝʤʝʥʠ, 

ʪ.ʝ. ʚʳʧʦʣʥʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ. ɼʘʣʝʝ ʚʳʧʦʣʥʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʚʩʝʭ ʧʫʥʢʪʦʚ. ɼʣʷ ʧʦ-

ʩʣʝʜʥʝʛʦ ʧʫʥʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʫʭʰʘʛʦʚʘʷ ʩʭʝʤʘ (9). ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʙʦʯʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ό ὼ  ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ςὔ ʪʦʯʝʢ. ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ 

ʉʠʤʧʩʦʥʘ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ [1]. ɺ ʧʨʦʙʥʦʤ ʨʝʰʝʥʠʠ ʤʳ ʙʨʘʣʠ 10 ʯʣʝʥʦʚ ʨʘʟʣʦʞʝ-

ʥʠʷ (4). ɿʘʧʠʰʝʤ ʨʝʢʫʨʨʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʫʥʢʪʘʭ 2 ʠ 6: 
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ὦ ὦ ςὯὥ  ȟς Ὧ ὔ
ὦ πȢυὦ ὥ ȟὦ ὦ πȟ

         (11) 

ί ί ςὯὦ  ȟς Ὧ ὔ ρ
ί πȢυὦ ὦ ȟὦ ὦ π Ȣ

         (12) 

ʇʨʠʚʝʜʝʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ, ʯʪʦʙʳ ʣʝʛʢʦ ʙʳʣʦ ʠʭ ʩʦʧʦʩʪʘʚʣʷʪʴ 

ʩ ʪʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ [3].  

ʉʨʘʚʥʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠ ὸ πȟςσ ȟὙὩ ρȟπ  

 

ὼ ʇʨʠʙʣʠʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʊʦʯʥʦʝ ʨʝʰʝʥʠʝ 

-1.00000 1.00000 0.9593 

-0.89999 0.97498 0.9447 

-0.79999 0.94698 0.9253 

-0.69999 0.91565 0.9008 

-0.59999 0.88062 0.8709 

-0.49999 0.84155 0.8350 

-0.39999 0.79824 0.7931 

-0.29999 0.75063 0.7452 

-0.19999 0.69887 0.6919 

-0.99999 0.64337 0.6340 

0.000000 0.58476 0.5728 

0.100000 0.52388 0.5097 

0.200000 0.46169 0.4464 

0.300000 0.39918 0.3844 

0.400000 0.33729 0.3254 

0.500000 0.27675 0.2706 

0.600000 0.21806 0.2210 

0.700000 0.16137 0.1772 

0.80000 0.10650 0.1395 

0.90000 0.52955 0.1077 

1.00000 0.00000 0.0817 

 

ʅʝ ʦʯʝʥʴ ʭʦʨʦʰʘʷ ʩʭʦʜʠʤʦʩʪʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʨʘʥʠʯʥʳʭ ʪʦʯʝʢ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʯʠʩʣʝʥʥʦʤ ʨʘʩʯʝʪʝ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʦ ʚʨʝʤʝʥʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʚʳʧʦʣʥʝʥʠʝ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʡ, ʠ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʥʫʣʝʚʦʤ ʩʣʦʝ ʚʨʝʤʝʥʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʥʘʯʘʣʴ-

ʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ʏʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ 

ʈʝʡʥʦʣʜʴʩʘ ὙὩ ρȢπȟρπȢπȟρππȢπ. ɺ ʚʦʩʴʤʦʤ ʧʫʥʢʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʥʦʩʪʥʳʝ ʩʭʝʤʳ (9) ʠ (10). 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʭʝʤʘ (9) ʜʘʝʪ ʭʦʨʦʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ, ʥʦ ʪʨʝʙʫʝʪ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʤʘ-

ʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʩʭʝʤʘ (10). ʆʩʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʤ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ό ʦʪ ὼ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ὙὩ ȟὸ.  
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ʈʠʩ. 1 

 

ʈʠʩ. 2 

 
 

 
ʈʠʩ. 3 

ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ɹʶʨʛʝʨʩʘ .....
ʧʨʠʙʣʠʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʩʭʝʤʝ (9) 

ÖÖÖ*ÖÖÖÖÖ*ÖÖÖ  ʧʨʠʙʣʠʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʩʭʝʤʝ (10) 
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ɿɸɼɸʏʀ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɺ ʄɸʊɽʄɸʊʀʂɽ 

ɸʙʨʘʛʠʥ ɸʨʪʫʨ ɺʠʢʪʦʨʦʚʠʯ 

ʄɻʊʋ ʠʤʝʥʠ ʅ.ʕ ɹʘʫʤʘʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: chaos38@yandex.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʠ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʝʝʩʷ ʥʘʫʯʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʜʘʯʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʪʝʦʨʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʪʝʤʘʪʠʢʘ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ. 
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Abstract. The paper considers promising and rapidly developing scientific field - artificial intel-

ligence. We analyzed the problem of artificial intelligence in mathematics and the theory of intelligent 

systems. 

Keywords: Artificial Intelligence, mathematics, intelligent systems. 

ɺʚʝʜʝʥʠʝ. 

ʅʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢʘʢ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʦ ʚ ʩʝʨʝ-

ʜʠʥʝ XX ʚʝʢʘ. ʂ ʰʝʩʪʠʜʝʩʷʪʳʤ ʛʦʜʘʤ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʫʞʝ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ 

ʧʨʝʜʧʦʩʳʣʦʢ ʟʘʨʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʩʪʳʢʝ ʥʘʫʢ: ʩʨʝʜʠ ʬʠʣʦʩʦʬʦʚ ʜʘʚʥʦ ʰʣʠ 

ʩʧʦʨʳ ʦ ʧʨʠʨʦʜʝ ʯʝʣʦʚʝʢʘ ʠ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ ʤʠʨʘ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠ ʠ ʧʩʠʭʦʣʦʛʠ ʨʘʟʨʘʙʦ-

ʪʘʣʠ ʨʷʜ ʪʝʦʨʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʠ ʤʳʰʣʝʥʠʷ, ʵʢʦʥʦʤʠʩʪʳ ʠ ʤʘʪʝ-

ʤʘʪʠʢʠ ʟʘʜʘʚʘʣʠʩʴ ʚʦʧʨʦʩʘʤʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʩʯʸʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦ ʤʠʨʝ ʚ ʬʦʨʤʘ-

ʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ; ʥʘʢʦʥʝʮ, ʟʘʨʦʜʠʣʩʷ ʬʫʥʜʘʤʝʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʚʳʯʠʩʣʝʥʠʡ, ʠ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʧʝʨʚʳʝ ʢʦʤʧʴʶʪʝʨʳ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦ ʩʢʦʨʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ ʯʝʣʦʚʝʯʝʩʢʠʭ, ʧʦ-

ʪɻʦʤʫ ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʟʘʨʦʜʠʣʩʷ ʚʦʧʨʦʩ ʦ ʛʨʘʥʠʮʘʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʜʦ-

ʩʪʠʛʥʝʪ ʣʠ ʤʘʰʠʥʘ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ? ɺ 1950 ʛʦʜʫ ʦʜʠʥ ʠʟ ʧʠʦʥʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘʥʛʣʠʡʩʢʠʡ ʫʯʸʥʳʡ ɸʣʘʥ ʊʴʶʨʠʥʛ, ʧʠʰʝʪ ʩʪʘʪʴʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʄʦʞʝʪ 

ʣʠ ʤʘʰʠʥʘ ʤʳʩʣʠʪʴ?è [1], ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʜʫʨʫ (ʪʝʩʪ ʊʴʶʨʠʥʛʘ), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-

ʨʦʡ ʤʦʞʥʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʤʘʰʠʥʘ ʚ ʧʣʘʥʝ ʠʥʪʝʣʣʝʢʪʘ ʩʨʘʚʥʷʝʪʩʷ ʩ ʯʝʣʦʚʝ-

ʢʦʤ. 

ɼʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʜʘʪʴ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʯʪʦ ʪʘʢʦʝ ʠʥʪʝʣʣʝʢʪ ʯʝʣʦʚʝʢʘ, ʧʦʪʦʤʫ ʯʪʦ 

ʠʥʪʝʣʣʝʢʪ - ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʥʦʛʠʭ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ. ʉ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʦʤ ʤʦʞʥʦ ʥʘʟʳʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʟʛʘ ʨʝ-
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ʰʘʪʴ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ) ʟʘʜʘʯʠ ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʘ ʦʧʳʪʝ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʫʩʣʦʚʠʷʤ ʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ [2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʠʟʫʯʘʶʱʠʭ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ (ʪʚʦʨʯʝʩʢʦʛʦ) ʭʘ-

ʨʘʢʪʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕɺʄ.  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ - ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʩʚʦʠ, ʪʨʘʜʠʮʠ-

ʦʥʥʦ ʩʯʠʪʘʶʱʠʝʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʠ, ʦʙʱʘʷʩʴ ʩ ʕɺʄ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʦʜʤʥʦʞʝ-

ʩʪʚʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ [3]. 

ʉʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʉʀʀ) ð ʵʪʦ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʙʘʟʝ ʕɺʄ, ʢʦ-

ʪʦʨʳʝ ʠʤʠʪʠʨʫʶʪ ʨʝʰʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʩʣʦʞʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʯʝʤ ʧʦʣʫʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘʜʘʯʠ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʤʘʪʝʤʘʪʠʢʝ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɿʘʜʘʯʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʤʘʪʝʤʘʪʠʢʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʩʠʩʪʝʤʳ ʠʤʠʪʠʨʫʶʪ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʘʪʝʤʘʪʠʢʘ-

ʧʨʦʬʝʩʩʠʦʥʘʣʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʨʝʰʝʥʠʝʤ, ʥʘʧʨʠʤʝʨ, ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʠʝ ʪʝʦʨʝʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʵʚ-

ʨʠʩʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʢ ʦʙʫʯʝʥʠʶ ʠ ʩʘʤʦʦʙʫʯʝʥʠʶ. ɹʘʟʦʚʦʡ ʪʝʦʨʠʝʡ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʊʀʉ) ï ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʡ ʨʘʟʜʝʣ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʩʦʟʜʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤ, ʦʙʣʘʜʘʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ [4]. ʈʘʩʩʤʦʪʨʠʤ ʧʦ-

ʜʨʦʙʥʝʝ ʊʀʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʳʩʪʫʧʘʶʪ ʟʘ-

ʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʤʝʥʘ ʯʝʣʦʚʝʢʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʬʫʥʢʮʠʡ. ʆʪ-

ʩʶʜʘ ʚʳʪʝʢʘʝʪ ʨʷʜ ʩʣʦʞʥʝʡʰʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʪ.ʠ.ʩ.: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʨʠʷʪʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡ ʨʘʟʣʠʯʥʫʶ ʧʨʠʨʦʜʫ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʕʪʠ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʠʷ ʬʦʨʤʘʣʠʟʦ-

ʚʘʥʥʳʭ ʷʟʳʢʦʚ ʦʧʠʩʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ (ʥʘʧʨʠʤʝʨ, ʟʨʠʪʝʣʴʥʳʭ, 

ʟʚʫʢʦʚʳʭ ʦʙʨʘʟʦʚ), ʨʘʟʨʘʙʦʪʢʠ ʙʳʩʪʨʳʭ ʠ ʩʚʝʨʭʙʳʩʪʨʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʠʤʝʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠ ʪ.ʜ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʷʟʳʢʦʚ ʝʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ, ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʠ ʙʳʩʪʨʳʭ ʘʣʛʦʨʠʪʤʦʚ ʝʝ ʧʦʠʩʢʘ ʠ ʭʨʘʥʝʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʙʣʦʢʦʚ ʦʙʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʣʦʛʠʯʝʩʢʠʭ, ʚʝʨʦʷʪʥʦʩʪʥʳʭ, ʥʝʯʝʪʢʠʭ ʤʝʪʦʜʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʙʣʦʢʦʚ ʠ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʥʝʧʦʣʥʦʡ, ʥʝʪʦʯʥʦʡ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʦʜʝʣʝʡ ʧʘʤʷʪʠ ʠ ʜʦʩʪʫʧʘ ʢ ʥʝʡ, ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʧʦʚʝʜʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʩʨʝʜʘʭ. 

 3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʨʝʘʢʮʠʡ ʠ ʧʦʚʝʜʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʥʘʫʯʝʥʠʷ, ʦʙʫʯʘʝʤʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʠ ʧʨʦʮʝʜʫʨ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʡ, ʥʝʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ/ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʷ. 
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4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʯʝʣʦʚʝʢʦʤ, ʩʦʟʜʘʥʠʝ ʨʝʰʘʪʝʣʝʡ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ 

ʧʨʠʥʮʠʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

5. ʇʨʷʤʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ ʜʝʡʩʪʚʠʡ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙ-

ʣʘʩʪʷʭ. ʉʦʟʜʘʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʞʠʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʭʦʜʠʪʩʷ 

ʫʯʠʪʳʚʘʪʴ ʥʝ ʩʚʦʜʠʤʦʩʪʴ ʠʭ ʪʦʣʴʢʦ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʫʤʤʝ ʩʚʦʠʭ ʢʦʤʧʦʥʝʥʪ (ʘ ʟʥʘʯʠʪ, ʚ ʵʪʦʡ 

ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʥʝ ʩʨʘʙʘʪʳʚʘʪʴ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ). ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʠʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʝʝ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʨʘʟʚʠʪʠʷ ʢʘʢ ʥʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʪʘʢ ʠ ʧʨʷʤʦʛʦ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʛʠʧʦʪʝʟ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʜʝʢʚʘʪ-

ʥʦʡ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʝ ʤʦʜʝʣʠ. ʉʢʘʟʘʥʥʦʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʦʨʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʳ-

ʨʘʙʘʪʳʚʘʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʯʝʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʩ ʠʭ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʤʦʜʝʣʷʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʊʀʉ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʙʘʟʘʤʠ ʟʥʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʟʘ-

ʜʘʯʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʤʘʪʝʤʘʪʠʢʝ ʷʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʷ 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʪʝʤʘʪʠʢʘ ʬʦʨʤʠʨʫʷ ʥʝʢʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ. ʀʩʧʦʣʴʟʫʷ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʠʝ ʪʝʦʨʝʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʵʚ-

ʨʠʩʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʠ ʊʀʉ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ ʙʳʪʴ ʦʙʫ-

ʯʘʝʤʳʤʠ ʠ ʩʘʤʦʦʙʫʯʘʝʤʳʤʠ. 
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Introduction  

Multicopter  

A multicopter is a mechanically simple aerial vehicle which motion is controlled by speeding or 

slowing multiple downward thrusting motor/propeller units. 

Overview 

MultiCopters are aerodynamically unstable and absolutely require an on-board computer (aka 

fli ght controller) for stable flight. As a result, they are ñFly by Wireò systems and if the computer 

isnôt working, you arenôt flying. The flight controller combines data from small on-board MEMs 

gyroscopes, accelerometers (the same as those found in smart phones) to maintain an accurate esti-

mate of itôs orientation and position. 

Types of multicopters 

The quadcopter shown above is the simplest type of multicopter, with each motor/propeller spin-

ning in the opposite direction from the two motors on either side of it (i.e. motors on opposite corners 

of the frame spin in the same direction). 

A quad copter can control itôs roll and pitch rotation by speeding up two motors on one side and 

slowing down the other two. [http://copter.ardupilot.com/wiki/what-is-a-multicopter-and-how-does-

it-work/] 

Hexa and oʩtokopter is the same but with 6 and 8 engines and propellers respectively. 

For what? 

http://teacode.com/online/udc/62/62-93.html
http://copter.ardupilot.com/wiki/what-is-a-multicopter-and-how-does-it-work/
http://copter.ardupilot.com/wiki/what-is-a-multicopter-and-how-does-it-work/
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ǒ Aerial photography service. For example, taking pictures of buildings from the side for adver-

tisements, filming riots from the safety of the air, scenes in indie movies, etc.  

ǒ Performances and air shows - lights, fireworks, aerobatics, etc.  

ǒ Minor industrial lifting - getting a wrench to the workers on the top of a tower, passing optic 

fiber wires from one roof to the other, etc. 

ǒ 3D Mapping - small and lightweight in surveying large landscapes with thousands of digital 

images that can be stiched toghether into a string of 3D maps. 

Search and rescue. Drones are a widespread applicaton to rescue patients during injury or any 

calamity, manmade or natural. [çQuadcopter Technology. Practical Training-1 Evaluationè / Amity 

University, Dubai Campus (2012-2016). // Submitted by: Michael Bseliss.] 

Materials and methods 

SLAM: what it is and how it works 

Simultaneous localization and mapping (SLAM) is the computational problem of constructing 

or updating a map of an unknown environment while simultaneously keeping track of an agent's 

location within it. While this initially appears to be a chicken-and-egg problem, there are several 

algorithms known for solving it, at least approximately, in tractable time for certain environments. 

Popular approximate solution methods include the particle filter and extended Kalman filter. 

SLAM algorithms are tailored to the available resources, hence not aimed at perfection, but at 

operational compliance. Published approaches are employed in self-driving cars, unmanned aerial 

vehicles, autonomous underwater vehicles, planetary rovers, newly emerging domestic robots and 

even inside the human body. 

The most interesting application of SLAM is implemented in Google driverless car, but it uses 

LIDAR system price of 70 thousand dollars. The range finder mounted on the top is a Velodyne 64-

beam laser. This laser allows the vehicle to generate a detailed 3D map of its environment. The car 

then takes these generated maps and combines them with high-resolution maps of the world, produc-

ing different types of data models that allow it to drive itself. It is very perspective, however it is very 

expensive. [https://en.wikipedia.org/wiki/Google_driverless_car] 

SLAM -multicopter  

An autonomous quadcopter is quite a challenge to implement, and is far tougher than an auton-

omous road-based vehicle. The concepts however remain similar. You need two main things to make 

something autonomous: A map of your terrain and/or surroundings. This means an actual, computer-

generated map from the point of view of your quadcopter, including things like trees, hedges, fences, 

poles and whatnot. This stage is called mapping. The main algorithm behind this part is called SLAM 

or Simultaneous Localization And Mapping. The ability for your quadcopter to position itself, auto-

matically, in this map based on your map and camera or LIDAR based vision input. This stage is 

called localization. Now, there is a piece of software called ROS or Robot Operating System that 

provides you with tools to achieve both of these tasks. The first task can be achieved using something 

called gmapping. Using a stereo camera like the Kinect or something smaller (since it's a quadcopter) 

you can create a map of your area using gmapping. It also needs the position of the quadcopter, which 

can be obtained using a simple IMU sensor, which should already be mounted on your quadcopter. 

The second task can be achieved using another tool called AMCL or Adaptive Monte Carlo Locali-

zation. This works in 2D movement, however. For a quadcopter, you need to implement both of these 

in 3D, since there is an added z-axis involved as well. [https://www.quora.com/How-do-I-make-my-

quadcopter-autonomous] 

Result and discussion, conclusions 

https://en.wikipedia.org/wiki/Chicken-and-egg_problem
https://en.wikipedia.org/wiki/Particle_filter
https://en.wikipedia.org/wiki/Kalman_filter
https://en.wikipedia.org/wiki/Self-driving_cars
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicles
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicles
https://en.wikipedia.org/wiki/Autonomous_Underwater_Vehicle
https://en.wikipedia.org/wiki/Rover_(space_exploration)
https://en.wikipedia.org/wiki/Domestic_robot
https://en.wikipedia.org/wiki/Velodyne
https://en.wikipedia.org/wiki/Google_driverless_car
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An autonomous multicopter is a very promising project, because with it, we will finally be able 

to create 3D maps of the premises. In addition, the use of such a device significantly reduces the price 

of preparation of 3D street maps, compared with Google driveless car, the price of equipment which 

is 140 thousand dollars. Much more budget equipment is used for multicopters, the main component 

of which is the LIDAR or special camera. Finally we get very compact, powerful and low-cost unit 

for 3D mapping. Innovative multicopters are believed to be very popular in the future.  
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ɸʥʥʦʪʘʮʠʷ. ʇʦʪʝʥʮʠʘʣ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʟʘʚʠʩʠʪ ʦʪ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ 

ʚ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʠ ʞʝʣʘʥʠʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʚ ʆʤʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʚʥʫʪʨʠʚʫʟʦʚʩʢʠʝ ʦʣʠʤʧʠʘʜʳ ʧʦ ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦ-

ʤʝʪʨʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʣʠʤʧʠʘʜʳ ʧʦ ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ; ʢʦʥʢʫʨʩʥʳʝ ʟʘʜʘʯʠ ʦʣʠʤ-

ʧʠʘʜʳ ʧʦ ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ; ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʫʶ ʨʘʙʦʪʫ; ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʢʦʥʢʫʨʩʥʳʭ ʟʘʜʘʯ; ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙ-
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Abstract. The potential of modern science depends on the involvement of students in research 

work. To determine the tendency and desire to participate in student research work in Omsk state 

technical University are held annually Olympiad in Descriptive geometry. The technique of prepara-

tion and holding of the Olympiad. 

Keywords: The Olympiad on Descriptive geometry; the competition tasks of the Olympiad in 

Descriptive geometry; involvement of students into scientific research work; the algorithm for solving 

competitive challenges; theoretical basis of building images 

ɺʚʝʜʝʥʠʝ. ʇʦʪʝʥʮʠʘʣ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ʚʫʟʦʚ ʚ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʠ ʞʝʣʘʥʠʷ ʫʯʘʩʪʚʦ-

ʚʘʪʴ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʚ ʆʤʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝ-

ʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʚʥʫʪʨʠʚʫʟʦʚʩʢʠʝ ʦʣʠʤʧʠʘʜʳ ʧʦ ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦ-

ʤʝʪʨʠʠ, ʠʥʞʝʥʝʨʥʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʣʠʤʧʠʘʜʝ ʧʦ 

ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʚʦʡ ʥʘʫʢʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʡ ʚʦ ʚʨʝʤʷ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʣʝʪʥʠʡ 

ʦʧʳʪ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʤʝʪʦʜʠʢʫ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [1]. ʅʘ ʦʣʠʤʧʠʘʜʫ ʧʨʠʛʣʘ-

ʰʘʣʠʩʴ ʩʪʫʜʝʥʪʳ, ʪʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʫʯʝʥʠʷ, ʛʜʝ ʯʠʪʘʝʪʩʷ ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ. ʇʝʨʚʳʤ 

ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʆʣʠʤʧʠʘʜʳ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʢʦʥʢʫʨʩʥʳʭ ʟʘʜʘʥʠʡ. ɺʩʝ ʧʦʩʪʫʧʠʚʰʠʝ ʧʨʝʜ-

ʣʦʞʝʥʠʷ ʦʪ ʚʝʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʢʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʝʡ, ʢʦʪʦʨʘʷ ʦʪʙʠʨʘʝʪ 

ʟʘʜʘʥʠʷ ʧʦ ʨʘʟʜʝʣʘʤ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ.  

ʀʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʟʘʜʘʯ ʦʪʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪʩʷ ʚ ʢʦʥ-

ʢʫʨʩʥʳʡ ʚʘʨʠʘʥʪ ʪʝʢʫʱʝʛʦ ʛʦʜʘ. ʂʦʥʢʫʨʩʥʳʝ ʟʘʜʘʯʠ ʧʦʜʙʠʨʘʶʪʩʷ ʧʦ ʫʩʣʦʚʠʶ ʥʘʠʙʦʣʝʝ ʧʦʣ-

ʥʦʛʦ ʦʭʚʘʪʘ ʨʘʟʜʝʣʦʚ ʧʨʝʜʤʝʪʘ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʂʘʞʜʦʡ ʟʘʜʘʯʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ ʚ ʚʠʜʝ ʙʘʣʣʦʚ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʥʘʯʠʥʘʷ 

ʦʪ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ ʠ ʜʦ ʟʘʜʘʯ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʦ 

ʚʥʠʤʘʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤ ʬʘʢʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʥʦ ʠ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ, ʪ.ʝ. 

ʙʦʣʝʝ ʢʦʨʦʪʢʦʝ ʠʣʠ ʜʣʠʥʥʦʝ ʨʝʰʝʥʠʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʤ ʥʝʢʦʪʦʨʳʝ ʢʦʥʢʫʨʩʥʳʝ ʟʘʜʘʯʠ ʆʣʠʤʧʠʘʜʳ ʧʦ ʅʘʯʝʨʪʘʪʝʣʴ-

ʥʦʡ ʛʝʦʤʝʪʨʠʠ.  

1. ʇʦ ʬʨʦʥʪʘʣʴʥʦʡ ʠ ʧʨʦʬʠʣʴʥʦʡ ʧʨʦʝʢʮʠʷʤ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʧʦʩʪʨʦʠʪʴ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʫʶ ʧʨʦʝʢʮʠʶ ʠ ʠʟʦʤʝʪʨʠʶ. 

       2ʙʘʣʣʘ 

2. ʇʦʩʪʨʦʠʪʴ ʩʬʝʨʫ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ C (ʍc Í Yc Í Zc Í 0) ʪʘʢ, ʯʪʦʙʳ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ 

ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʩʬʝʨʝ, ʧʨʦʚʝʜʸʥʥʳʭ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʙʳʣʠ ʨʘʚʥʳ k ʤʤ.   

          3 ʙʘʣʣʘ 

3. ɼʘʥʳ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʷʤʳʝ (a, b) ʠ c, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʣʦʩʢʦʩʪʠ ʧʨʷʤʳʭ a ʠ b. ʅʘ 

ʧʨʷʤʦʡ c ʥʘʡʪʠ ʮʝʥʪʨ X ʩʬʝʨʳ, ʢʘʩʘʶʱʝʡʩʷ ʩʪʦʨʦʥ ʣʠʥʝʡʥʦʛʦ ʫʛʣʘ ab, ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʜʠʫʩ R 

ʩʬʝʨʳ.       4 ʙʘʣʣʘ 

4. ɼʘʥʳ ʪʦʯʢʠ A, B ʠ ʧʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ × (æCDE). ʏʝʨʝʟ ʪʦʯʢʫ A ʧʨʦʚʝʩʪʠ 

ʧʨʷʤʫʶ X ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʪʦʯʢʠ B ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʠ ×. 

4 ʙʘʣʣʘ 
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5. ɼʘʥʳ: ʪʦʯʢʘ A, ʧʨʷʤʘʷ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ b ʠ ʧʣʦʩʢʦʩʪʴ ×(æBCD). ʏʝʨʝʟ ʪʦʯʢʫ A ʧʨʦ-

ʚʝʩʪʠ ʧʣʦʩʢʦʩʪʴ ɻ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʷʤʦʡ b, ʠ ʥʘʢʣʦʥʸʥʥʫʶ ʢ ʧʣʦʩʢʦʩʪʠ × ʧʦʜ ʫʛʣʦʤ ű. 

        5 ʙʘʣʣʦʚ 

6. ɼʘʥʳ ʪʨʠ ʩʢʨʝʱʠʚʘʶʱʠʝʩʷ ʧʨʷʤʳʝ a, b ʠ c. ʇʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ d, ʧʝʨʝʩʝʢʘʶʱʫʶ ʜʘʥ-

ʥʳʝ ʧʨʷʤʳʝ ʪʘʢ, ʯʪʦʙʳ ʦʪʨʝʟʢʠ, ʦʪʩʝʢʘʝʤʳʝ ʥʘ ʥʝʡ ʧʨʷʤʳʤʠ, ʠʤʝʣʠ ʦʪʥʦʰʝʥʠʝ R1:R2. ʆʧʨʝ-

ʜʝʣʠʪʴ ʯʠʩʣʦ ʨʝʰʝʥʠʡ.    6 ʙʘʣʣʦʚ 

7. ɼʘʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ A1, B1 ʜʚʫʭ ʪʦʯʝʢ A ʠ B, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢʦʥʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ, ʠ S1 ï ʧʨʦʝʢʮʠʷ ʚʝʨʰʠʥʳ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ S ʻ ʇ1. ɿʥʘʷ, ʯʪʦ 

ʦʩʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʇ1, ʧʦʩʪʨʦʠʪʴ ʪʦʯʢʫ K ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ AB ʩ ʧʣʦʩʢʦ-

ʩʪʴʶ ʇ1. ʇʦʩʪʨʦʝʥʠʷ ʚʳʧʦʣʥʠʪʴ ʥʘ ʇ1, ʥʝ ʚʚʦʜʷ ʥʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. 

    6 ʙʘʣʣʦʚ 

8. ʆʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʥʘʢʣʦʥʘ ʨʝʙʨʘ ʪʝʪʨʘʵʜʨʘ ʢ ʦʩʥʦʚʘʥʠʶ, ʝʩʣʠ ʩʪʦʨʦʥʘ ʪʝʪʨʘʵʜʨʘ ʨʘʚʥʘ 

40 ʤʤ., ʘ ʦʩʥʦʚʘʥʠʝ ʪʝʪʨʘʵʜʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ, ʟʘʜʘʥʥʦʡ ʪʦʯʢʘʤʠ A, 

B, C. ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʟʘʜʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

(9 ʙʘʣʣʦʚ) 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʚʩʝʭ ʢʦʥʢʫʨʩʥʳʭ ʟʘʜʘʯ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫ-

ʶʱʠʤ ʵʪʘʧʘʤ: 

1. ɸʥʘʣʠʟʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʜʘʯʠ; 

2. ʧʦʠʩʢʫ ʠʜʝʠ ʨʝʰʝʥʠʷ ʠ ʝʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ; 

3. ʚʳʧʦʣʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʟʘʜʘʥʥʳʤ ʧʨʦʝʢʮʠʷʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲ-

ʝʢʪʦʚ ʤʳʩʣʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʭ ʬʦʨʤʫ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʩʭʦʜʥʳʝ 

ʧʨʦʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʜʝʣʠʪʴ ʯʝʨʥʳʤ ʮʚʝʪʦʤ, ʩʦʙʣʶʜʘʷ ʪʠʧʳ ʣʠʥʠʡ ʧʦ ʧʨʘʚʠʣʘʤ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤʠ ɽʉʂɼ. ɻʣʘʚʥʦʝ ï ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʧʦʥʷʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ. 

ʅʘ ʵʪʘʧʝ ʧʦʠʩʢʘ ʠʜʝʠ ʥʘʤʝʯʘʝʪʩʷ çʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡè ʧʣʘʥ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ, ʪ.ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥ ʦʪʚʝʪ ʥʘ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ʀʟ ʥʝʩʢʦʣʴʢʠʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʙʠʨʘʪʴ ʥʘʠʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʡ. ʅʘ ʧʦʩʣʝʜʥʝʤ ʧʨʘʢʪʠʯʝʩʢʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘ-

ʮʠʷ ʥʘ ʯʝʨʪʝʞʝ ʠʜʝʠ ʨʝʰʝʥʠʷ ʤʝʪʦʜʘʤʠ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ɺʩʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦ-

ʩʪʨʦʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʞʝʣʘʪʝʣʴʥʦ ʩʦʭʨʘʥʷʪʴ. ʋʜʘʣʷʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʥʝ ʨʝ-

ʢʦʤʝʥʜʫʝʪʩʷ.  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʆʣʠʤʧʠʘʜʳ ʷʚʣʷʝʪʩʷ ʦʪʙʦʨ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʚ ʫʯʝʙʥʳʭ ʛʨʫʧʧʘʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʚʳʰʝʥʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʆʣʠʤʧʠʘʜʝ. ʇʨʠ ʵʪʦʤ ʩʪʨʦʛʠʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʆʣʠʤʧʠʘʜʝ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʧʨʠʷʪʴ ʫʯʘʩʪʠʝ ʤʦʞʝʪ ʩʪʫʜʝʥʪ ʩ ʣʶʙʦʛʦ ʢʫʨʩʘ.  

ʆʣʠʤʧʠʘʜʘ ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠʰʝʜʰʠʝ ʩʪʫʜʝʥʪʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʫʯʝʙʥʳʤ ʘʫʜʠʪʦʨʠʷʤ. ɼʝʞʫʨʥʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ ʧʨʠʩʚʘʠʚʘʝʪ ʦʙʝʟʣʠʯʝʥ-

ʥʳʡ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʡ ʰʠʬʨ. ɿʘʪʝʤ ʨʘʟʜʘʶʪʩʷ ʙʣʘʥʢʠ ʟʘʜʘʥʠʡ ʠ ʣʠʩʪʳ ʜʣʷ ʦʪʚʝʪʦʚ, ʥʘ ʢʦ-

ʪʦʨʳʭ ʩʪʫʜʝʥʪʳ ʫʢʘʟʳʚʘʶʪ ʩʚʦʡ ʰʠʬʨ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʦʨʝʚʥʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʩʦʙʠ-

ʨʘʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʝʪʦʜʠʯʝʩʢʫʶ ʢʦʤʠʩʩʠʶ. ʏʣʝʥʳ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʧʨʠ ʵʪʦʤ ʥʝ 

ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʘʫʜʠʪʦʨʠʷʭ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʩʪʫʜʝʥʪʳ.  
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ʉʦʙʨʘʥʥʳʝ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʪʩʷ ʯʣʝʥʘʤ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʥʘ ʧʨʦʚʝʨʢʫ. ʇʨʠ ʧʨʦ-

ʚʝʨʢʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʘʥʘʣʠʟʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʩʧʦʩʦʙʘ ʨʝ-

ʰʝʥʠʷ, ʯʝʪʢʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʳ ʩʪʫʜʝʥʪʦʚ ʠ ʚʳʷʚʣʷʶʪʩʷ ʧʦʙʝʜʠʪʝʣʠ. ʇʦʩʣʝ ʧʦʜʚʝʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠ 

ʦʙʲʷʚʣʝʥʠʷ ʠʪʦʛʦʚ ʢʦʥʢʫʨʩʘ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʠ ʚʩʝʭ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʩ ʘʥʘʣʠʟʦʤ ʟʘʜʘʯ ʠ ʠʭ ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦ-

ʤʠʩʩʠʠ. ʆʨʛʘʥʠʟʘʪʦʨʳ ʦʣʠʤʧʠʘʜʳ ʦʪʩʣʝʞʠʚʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʢʦʥʢʫʨʩʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʜʨʫʛʠʭ 

ʚʫʟʘʭ ʠ ʫʯʠʪʳʚʘʶʪ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦ-

ʚʦʜʠʪʴ ʘʥʘʣʠʟ ʟʘʜʘʯ, ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʠ ʢʦʣʠ-

ʯʝʩʪʚʘ ʨʝʰʝʥʠʡ. 

ɺʳʚʦʜʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʨʫʜʠʮʠʠ ʩʪʫ-

ʜʝʥʪʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩ ʧʦʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ, ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝ-

ʩʪʚʘ ʘʫʜʠʪʦʨʥʦʡ ʯʘʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ɺʩʝ ʙʦʣʴʰʝʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʝ ʚ ʫʱʝʨʙ ʙʘʟʦʚʳʤ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʆʣʠʤʧʠʘʜ ʧʨʦʙʫʞʜʘʝʪ ʫ ʩʪʫʜʝʥʪʦʚ ʠʥʪʝʨʝʩ ʢ ʦʩʚʦ-

ʝʥʠʶ ʜʘʥʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʠ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝ-

ʥʠʷ, ʥʘʧʨʠʤʝʨ, 3D - ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ. ɺʝʜʴ, ʠʤʝʥʥʦ, ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ 

ʛʝʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲ-

ʝʢʪʦʚ. 
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ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʧʦʪʝʨʠ ʨʘʙʦ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
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ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʤʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 5272-68* çʂʦʨʨʦʟʠʷ ʤʝʪʘʣʣʦʚ. ʊʝʨʤʠʥʳè ʂʦʨʨʦʟʠʷ ʤʝʪʘʣʣʦʚ ï 

ʵʪʦ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʦʚ ʚʩʣʝʜʩʪʚʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʠʣʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʭ ʩ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʦʡ.  

ʂʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʘʣʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʩʨʝʜʳ. 

ʄʝʩʪʥʘʷ ʢʦʨʨʦʟʠʷ- ɻ ʪʦ ʢʦʨʨʦʟʠʷ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. 

ʊʦʯʝʯʥʘʷ ʢʦʨʨʦʟʠʷ (ʧʠʪʪʠʥʛ) ï ɻ ʪʦ ʤʝʩʪʥʘʷ ʢʦʨʨʦʟʠʷ ʤʝʪʘʣʣʦʚ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʪʦʯʝʯʥʳʭ 

ʧʦʨʘʞʝʥʠʡ. 

ʇʠʪʪʠʥʛ ʵʪʦ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʢʦʚʘʨʥʳʭ ʬʦʨʤ ʢʦʨʨʦʟʠʠ. ʆʥ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʩʢʚʦʟʥʦʛʦ ʧʨʦʙʦʜʝʥʠʷ ʧʨʠ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ ʦʙʱʝʛʦ ʚʝʩʘ 

ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 
ʈʠʩ. 1 ʇʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʣʦʢʘʣʴʥʳʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʦʜ-

ʥʦʛʦ ʚʠʜʘ ʢʦʨʨʦʟʠʠ ʚ ʜʨʫʛʦʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʨʘʟʚʠʪʠʷ ʷʟʚʝʥʥʦʡ, ʤʝʞʢʨʠ-

ʩʪʘʣʣʠʪʥʦʡ ʠ ʱʝʣʝʚʦʡ ʢʦʨʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʨʷʜʘ ʢʦʨʨʦʟʠʦʥʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠ 

ʢʦʨʨʦʟʠʦʥʥʦ-ʫʩʪʘʣʦʩʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠʣʠ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ, ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʧʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʷ. 

ʍʘʨʘʢʪʝʨ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ 

ʚ ʭʠʤʠʠ, ʥʝʬʪʝʭʠʤʠʠ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʪ ʪʠʧʘ ʩʘʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʢʣʦʥʥʦʩʪʴ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ ʤʝʪʘʣʣʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʭʨʦʤʘ, ʥʠʢʝʣʷ, ʤʦʣʠʙʜʝʥʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʦʙʣʘʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʡ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʣʝʛʠʨʦʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ 

ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʠʪʪʠʥʛʦʩʪʦʡʢʦʩʪʴ ʩʧʣʘʚʘ. 

ɽʩʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʟʛʦʪʦʚʣʝʥʦ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ 

ʩʨʦʢ ʩʣʫʞʙʳ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʟ-ʟʘ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. ʅʦ ʚʩʣʝʜʩʪʚʠʝ ʜʦʨʦʛʦʚʠʟʥʳ ʪʘʢʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʠʪʪʠʥʛʦʚ ʷʚʣʷʝʪʩʷ ʜʝʬʝʢʪʥʦʩʪʴ (ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ) 

ʩʪʨʫʢʪʫʨʳ ʨʝʘʣʴʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʜʝʬʝʢʪʦʚ ʩʪʨʫʢ-

ʪʫʨʳ ʤʝʪʘʣʣʘ ʢʘʢ ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʨʘʟʣʠʯʥʘ. 

ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʭʦʣʦʜʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʠʭ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʜʝʬʝʢʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʯʝʤ 
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ʩʪʝʧʝʥʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ ʠ ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʩʚʦʡʩʪʚ ʩʘʤʦʛʦ ʤʝ-

ʪʘʣʣʘ, ʪʘʢ ʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʝʛʦ ʦʙʨʘʙʦʪʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʣʘʙʳʝ ʜʝʬʦʨʤʘʮʠʠ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʨʦʩʪʫ ʩʢʣʦʥʥʦʩʪʠ ʤʝʪʘʣʣʦʚ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʧʣʦʪ-

ʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ, ʧʦʷʚʣʝʥʠʷ ʣʠʥʠʡ ʩʢʦʣʴʞʝʥʠʷ ʠ ʪ.ʧ., ʘ ʩʠʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʘʶʱʠʝ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʤʦʛʫʪ, ʥʘʧʨʦʪʠʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʧʠʪʪʠʥʛʦʩʪʦʡʢʦ-

ʩʪʠ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʟʳʚʘʝʪ ʠ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʜ-

ʥʘʢʦ ʠʥʪʝʨʚʘʣʳ ʝʝ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʛʦ ʚʣʠʷʥʠʠ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʨʘʟʣʠʯʥʳ. 

ɼʣʷ ʧʨʦʪʝʢʘʥʠʷ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʨʷʜʘ ʫʩʣʦʚʠʡ: 

*ʧʠʪʪʠʥʛ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʠ ʧʘʩʩʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

*ʨʘʟʚʠʪʠʶ ʧʠʪʪʠʥʛʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʬʝʢʪʳ ʧʘʩʩʠʚʠʨʫʶʱʝʡ ʧʣʝʥʢʠ (ʩʪʨʫʢʪʫʨʥʳʝ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʠ, ʧʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ, ʧʦʨʳ); 

*ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʜʦʣʞʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʘʢʪʠʚʘʪʦʨʳ ʧʠʪʪʠʥʛʦ-

ʚʦʡ ʢʦʨʨʦʟʠʠ ʠ ʧʘʩʩʠʚʘʪʦʨʳ ʤʝʪʘʣʣʘ. 

ʇʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʷ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʘʭ. 

ʉʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʠʪʪʠʥʛʘ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʚʝʣʠʢʘ. 

ʊʘʢ, ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʨʝʜʝ ʧʨʦʧʠʣʝʥʘ ʩʦʩʫʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʠʟ-

ʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʚ ɿɸʆ çɿʘʚʦʜ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʧʠʨʪʘè ʧʨʠ 

ʩʨʦʢʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʛʦ ʣʠʰʴ 15 ʣʝʪ ʧʦʯʪʠ ʚʦ ʚʩʝʤ ʨʝʟʝʨʚʫʘʨʥʦʤ ʧʘʨʢʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʧʠ-

ʣʝʥʘ ʧʠʪʪʠʥʛʦʚʳʝ ʢʦʨʨʦʟʠʦʥʥʳʝ ʷʟʚʳ ʙʳʣʠ ʛʣʫʙʠʥʦʡ ʜʦ 4-5 ʤʠʣʣʠʤʝʪʨʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 20% 

ʦʪ ʦʙʱʝʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʨʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʦʩʫʜʘʭ ð 2,3 ʄʇʘ, 

ʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʧʫʩʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠʟ-ʟʘ ʤʘʣʝʥʴʢʦʛʦ ʜʠʘʤʝʪʨʘ 

ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʷʟʚʳ ʦʯʝʥʴ ʚʝʣʠʢʘ, ʪʦ ʦʯʝʚʠʜʥʘ ʦʧʘʩʥʦʩʪʴ ʥʘʣʠʯʠʷ ʧʦʜʦʙʥʳʭ ʜʝ-

ʬʝʢʪʦʚ ʚ ʩʦʩʫʜʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ.  

ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʠʪʪʠʥʛʦʚʳʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʷʟʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦ-

ʜʠʪʴ ʦʙʷʟʘʪʝʣʴʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʚʝʣʠʯʠʪʝʣʴʥʳʭ ʣʫʧ ʠʣʠ ʵʥʜʦʩʢʦʧʦʚ. ɻʣʫʙʠʥʫ ʞʝ ʧʠʪʪʠʥʛʦ-

ʚʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʷʟʚʳ ʠʥʦʛʜʘ ʫʜʘʝʪʩʷ ʟʘʤʝʨʠʪʴ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʛʣ.  

ɻʣʫʙʦʢʠʝ ʧʠʪʪʠʛʠ ʚʳʷʚʣʷʶʪʩʷ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʀʥʩʪʨʫʢʮʠʝʡ ʧʦ ʧʨʦʜʣʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʦʩʫʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤè ʉʆ 153-34.17.439-2003, ʜʝʬʝʢʪʳ ʛʣʫʙʠʥʦʡ ʙʦʣʝʝ 15% ʦʪ ʦʙʱʝʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 

ʩʦʩʫʜʘ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʚʳʙʠʨʘʪʴ. ɺʳʙʦʨʢʠ ʜʝʬʝʢʪʦʚ ʛʣʫʙʠʥʦʡ ʥʝ ʙʦʣʝʝ 20 % ʥʦʤʠʥʘʣʴʥʦʡ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʵʣʝʤʝʥʪʘ, ʥʦ ʥʝ ʙʦʣʝʝ 3,5 ʤʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 

 ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʟʘʚʘʨʠʚʘʪʴ. ɺʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʚʘʨʠʚʘʥʠʷ ʚʳʙʦʨʦʢ, ʧʨʝʚʳ-

ʰʘʶʱʠʭ ʫʢʘʟʘʥʥʳʝ ʨʘʟʤʝʨʳ, ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ.  

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʘ ʧʠʪʪʠʥʛʦʚʳʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʷʟʚ, ʙʫʜʝʪ ʩʥʷʪʦ 

ʝɦ ʝ 1-2 ʤʠʣʣʠʤʝʪʨʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʩʦʩʫʜʘ.  

ʈʝʤʦʥʪ ʩʦʩʫʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʧʨʷʞʝʥ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʨʫʜʥʦ-

ʩʪʷʤʠ:  

1. ʊʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʘʷ ʟʘʯʠʩʪʢʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ; 

2. ʈʝʤʦʥʪ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ; 

3. ɼʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ; 

4. ʊʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʪ.ʜ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʪʘʣʢʠʚʘ-

ʝʰʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʩʣʝʜʳ ʨʝʤʦʥʪʘ ʩʦʩʫʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʝʩʪʴ, ʘ ʜʦ-

ʢʫʤʝʥʪʳ ʥʘ ʨʝʤʦʥʪ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʯʘʱʝ ʚʩʝʛʦ, ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤ 
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ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʨʝʤʦʥʪ ʧʨʦʚʝʜʝʥ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʟʘʯʘʩʪʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʢʘʯʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ, ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʪʨʝʱʠʥ. 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʥʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʭʘʨʘʢʪʝʨ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚʣʠʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʨʘʙʦʪʘʶʱʝʤ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ, 

ʥʦ ʠ ʪʠʧ ʵʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʝʤʢʦʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʩʨʝʜʝ ʧʨʦʧʠʣʝʥʘ, ʧʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦʝ ʷʚʣʝʥʠʝ, ʜʘʞʝ 

ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʝ ʦʪʨʘʙʦʪʘʚʰʝʤ ʥʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʦʯʝʨʝʜʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʡ ʩʦʩʫʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʜʘʚʣʝʥʠʠ), ʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʤʦʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʦʧʠʣʝʥʘ ʧʠʪʪʠʥʛʦʚʘʷ 

ʢʦʨʨʦʟʠʷ ʥʝ ʙʳʣʘ ʥʘʤʠ ʦʪʤʝʯʝʥʘ (ʦʩʤʦʪʨ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʦʚʦʜʠʣʩʷ 

ʩ ʧʦʤʦʱʴʶ ʵʥʜʦʩʢʦʧʘ ʯʝʨʝʟ ʜʝʤʦʥʪʠʨʦʚʘʥʥʳʡ ʨʘʟʲʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ). ɹʦʣʝʝ ʪʦʛʦ, ʚʥʫʪʨʝʥʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʵʪʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʙʳʣʘ ʧʨʦʩʪʦ ʚ ʠʜʝʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʧʨʦ 

ʝʤʢʦʩʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʧʠʪʪʠʥʦʚʦʡ ʢʦʨʨʦʟʠʝʡ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʷʟʚʝʥʥʘʷ ʠ 

ʩʧʣʦʰʥʘʷ ʢʦʨʨʦʟʠʠ. 

ʇʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʚʦ ʚʩʝʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʨʝʜʘʭ. ʊʘʢ, ʥʘʤʠ ʙʳʣʦ ʦʙ-

ʩʣʝʜʦʚʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚ-

ʣʝʥʠʝʤ ʚ ʩʨʝʜʝ ɸʀʇʉ (ʘʙʩʦʣʶʪʠʨʦʚʘʥʥʦʛʦ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ). ʏʘʱʝ ʚʩʝʛʦ ʚʥʫʪʨʝʥʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʠʜʝʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʦ, ʚ ʦʜʥʦʤ ʠʟ ʩʦʩʫʜʦʚ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ɸʀʇʉ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʯʝʨʝʜʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝ-

ʨʝʟ 50 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘʤʠ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʷʟʚʘ ʚ ʩʚʘʨʥʦʤ ʰʚʝ 

ʢʦʨʧʫʩʘ ʩʦʩʫʜʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʵʪʦʡ ʟʦʥʳ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ, 

ʯʪʦ ʵʪʦʪ ʜʝʬʝʢʪ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʘʣʴʰʝ ʠ ʜʦʚʦʣʴʥʦ ʜʘʣʝʢʦ. ʇʨʠ ʚʩʢʨʳʪʠʠ ʵʪʦʛʦ ʩʚʘʨʥʦʛʦ ʰʚʘ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʪʘ ʧʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʷʟʚʘ ʧʨʦʰʣʘ ʚʜʦʣʴ ʚʩʝʛʦ ʩʚʘʨʥʦʛʦ ʰʚʘ 

(ʝʝ ʜʣʠʥʘ ʦʢʘʟʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ) ʠ ʚʳʰʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ʵʪʦʤ ʤʝʩʪʝ ʤʳ ʝʝ ʠ ʟʘʬʠʢ-

ʩʠʨʦʚʘʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʤʦʪʨʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʢʦʨʨʦʟʠʠ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦ-

ʚʨʝʞʜʝʥʠʷʭ ʚʦʟʤʦʞʥʦ ʦʭʨʫʧʯʠʚʘʥʠʝ ʩʪʘʣʠ ʠ ʩʥʠʞʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ 

ʪʦʣʴʢʦ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝ-

ʥʠʷ ʧʨʦʯʥʦʩʪʠ.  

ʆʭʨʫʧʯʠʚʘʥʠʝ ʩʪʘʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʘ) ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠʛ-

ʨʘʶʪ ʨʦʣʴ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ; ʙ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ ʩ ʤʘʪʝʨʠʘʣʦʤ ʚ 

ʚʝʨʰʠʥʝ ʪʨʝʱʠʥʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʨʦʪʝʢʘʥʠʝ ʩʣʦʞʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦ-

ʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʦʧʘʩʥʦʩʪʴ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ.  

ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ ʩʥʠʞʘʝʪ ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʣʝʛʯʝʥʥʦʛʦ 

ʟʘʨʦʞʜʝʥʠʷ ʪʨʝʱʠʥʳ ʚ ʟʦʥʘʭ ʩ ʢʦʨʨʦʟʠʦʥʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ. ʆʩʪʨʳʝ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʪʨʫʜʥʷʶʪ ʧʣʘʩʪʠʯʝʩʢʫʶ ʨʝʣʘʢʩʘʮʠʶ ʥʘʧʨʷʞʝʥʠʡ.  

ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʦʭʨʫʧʯʠʚʘʥʠʷ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʥʘ 14...28 % ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʝʱʠʥʦ-

ʩʪʦʡʢʦʩʪʠ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ (ʂʩ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʠʛʤʘ 

- ʢʨʠʪʠʯʝʩʢʦʝ ʨʘʩʢʨʳʪʠʝ ʪʨʝʱʠʥʳ).  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʝʭʦʜ ʦʪ ʤʝʭʘʥʠʟʤʘ ʚʷʟʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʪʘʣʠ ʢ ʢʚʘʟʠʭʨʫʧʢʦʤʫ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʟʥʘʯʝʥʠʝʤ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ Tʢʨ1 ʢʦʪʦʨʘʷ ʟʘʚʠ-

ʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʬʦʨʤʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 50 % ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʷʟʢʦʛʦ ʠʟʣʦʤʘ ʚ ʩʝʯʝʥʠʠ. 

ʂʦʨʨʦʟʠʦʥʥʳʡ ʠʟʥʦʩ ʧʦʥʠʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʊʢʨ1. 
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ʉʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʣʠ ʠʟ-ʟʘ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʛʣʫʙʠʥʘ ʧʦʚʨʝʞʜʝʥʠʡ ʩʦʠʟʤʝʨʠʤʘ ʩ ʪʦʣʱʠʥʦʡ t ʵʣʝʤʝʥʪʘ. ɼʣʷ ʪʦʥʢʦʩʪʝʥ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ (t = 6...8 ʤʤ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʧʨʦʚʝʨʦʯʥʳʭ ʨʘʩʯʝʪʘʭ ʩʥʠʞʘʪʴ 

ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʣʝʡ ʚ ʩʣʘʙʦʘʛʨʝʩʩʠʚʥʦʡ ʠ ʩʨʝʜʥʝʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʘʭ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ 5 ʠ 10 %.  

ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʘʜʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟ-ʟʘ ʢʦʨʨʦʟʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ 

ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʦʩʥʦʚʥʦʤ ʤʝʪʘʣʣʝ ʠʣʠ ʤʝʪʘʣʣʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʧʠʪ-

ʪʠʛʦʚʳʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʷʟʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩ ʫʯʝʪʦʤ ʂʩ - ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ. 

ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ɻʆʉʊ ʈ 52857.1-2007 çʉʦʩʫʜʳ ʠ ʘʧʧʘʨʘʪʳ. ʅʦʨʤʳ ʠ ʤʝʪʦʜʳ ʨʘʩ-

ʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè, ɻʆʉʊ ʈ 52857.2-2007 çʉʦʩʫʜʳ ʠ ʘʧʧʘʨʘʪʳ. ʅʦʨʤʳ ʠ 

ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ. ʈʘʩʯʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʢʦʥʠʯʝʩʢʠʭ ʦʙʝʯʘʝʢ, ʚʳʧʫʢʣʳʭ ʠ 

ʧʣʦʩʢʠʭ ʜʥʠʱ ʠ ʢʨʳʰʝʢè ʠʣʠ ɻʆʉʊ ʈ 52857.6-2007 çʉʦʩʫʜʳ ʠ ʘʧʧʘʨʘʪʳ. ʅʦʨʤʳ ʠ ʤʝʪʦʜʳ 

ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ. ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʤʘʣʦʮʠʢʣʦʚʳʭ ʥʘʛʨʫʟʢʘʭè. ɼʦʧʫʩʢʘʝʤʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈɼ 03-421-01 ʧ. 6.5.2. ʂʦʵʬʬʠ-

ʮʠʝʥʪ ʂʩ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʠʣʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ, 

ʥʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʝ çʂʦʢʦʥè, ʠʣʠ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʦʨʤʳ ʧʠʪʪʠʥʛʦʚʳʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʷʟʚ ʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʦʥʝʯʥʳʤ ʵʪʘʧʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʡ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʦʩʪʘ-

ʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʚʦʜʠʪʩʷ ʪʦʞʝ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʜʝʬʝʢʪʦʚ. ʄʳ 

ʧʨʠ ʨʘʩʯʝʪʝ ʦʩʪʘʪʦʯʥʦ ʨʝʩʫʨʩʘ ʠʩʧʦʣʴʟʫʝʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʈɼ 26.260.004-91 çʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠè. 
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ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʝʡ ʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ. ʇʨʠ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ ʜʦʚʦʣʴʥʦ ʚʝʣʠʢʘ, ʘ 
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ʟʘʪʝʤ, ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʫʤʘ ʧʨʠ 50-60% H2S04, ʩʥʠʞʘʝʪʩʷ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʩʢʦʨʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ (70-90% H2SO4). 

ʗʚʣʝʥʠʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʥʘʟʳʚʘʝʪʩʷ ʧʘʩʩʠʚʘʮʠʝʡ. ʆʥʘ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʦʚ ʪʦʥʯʘʡʰʝʡ (ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʠʣʠ ʩʦʪʝʥ ʘʥʛʩʪʨʝʤ) ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʠ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʪʘʣʣʦʚ ʩ ʦʢʠʩʣʠʪʝʣʷʤʠ, 

ʣʠʙʦ ʩʣʦʷ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. ɿʘʱʠʪʥʳʝ ʧʣʝʥʢʠ ʠ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʣʦʠ ʨʝʟʢʦ ʩʥʠ-

ʞʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʤʝʪʘʣʣʘ. ʀʤʝʥʥʦ ʵʪʠʤ ʷʚʣʝʥʠʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ 

ʩʪʘʣʠ ʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ ʚ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 70 ʜʦ 90%. ɺʪʦʨʦʡ ʤʘʢʩʠʤʫʤ ʢʦʨʨʦʟʠʠ ʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ ʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ, ʩʦʜʝʨʞʘʱʝʡ ʠʟʙʳʪʦʢ SO3, ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʟʘʱʠʪʥʳʭ ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʫʣʴʬʠʜʥʳʭ ʧʣʝʥʦʢ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʝʨʚʫʘʨʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʨʝʞʝ ï ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ 

ʩʪʘʣʠ ʙʝʟ ʚʥʫʪʨʝʥʥʝʡ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ.  

ʄʥʦʛʠʝ ʩʢʣʘʜʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝ-

ʥʠʷʭ. ʅʘ ʨʝʟʝʨʚʫʘʨʘʭ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʵʣʝʤʝʥʪʘʨ-

ʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ. ɺ ʧʦʤʝʱʝʥʠʷʭ ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʦʙʱʝʦʙʤʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, ʩʨʝʜʩʪʚʘ ʛʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʘʨʳ ʩʝʨʥʦʡ ʢʠʩ-

ʣʦʪʳ ʧʦʧʘʜʘʶʪ ʚ ʚʦʟʜʫʭ ʨʘʙʦʯʝʡ ʟʦʥʳ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘʨʫʞʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʦʚ, 

ʥʝʟʘʱʠʱʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʢʦʨ-

ʨʦʟʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ʇʨʠ ʦʮʝʥʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʦʙ-

ʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʛʦ-

ʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʘʥʥʦʤ ʧʦʤʝʱʝʥʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦ, ʦʪʨʘʞʘʶʱʠʝ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ. 
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ʌʦʪʦ 5. ʂʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʮʝʭʝ ʭʨʘʥʝʥʠʷ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ 

ʕʢʩʧʝʨʪʠʟʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʧʦ ʧʨʦʛʨʘʤʤʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ "ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʨ-

ʪʠʢʘʣʴʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʩʪʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ". ʋʣʴʪʨʘʟʚʫ-

ʢʦʚʦʡ ʢʦʥʪʨʦʣʴ ʩʚʘʨʥʳʭ ʰʚʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʦʙʲʝʤʝ 100%. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ ʥʦʨʤ ʠ ʧʨʘ-

ʚʠʣ ʜʘʞʝ ʧʦʩʣʝ 30-ʣʝʪʥʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʜʝʬʝʢʪʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʟʝʨʚʫʘʨʦʚ, ʥʘʤʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ɽʩʣʠ ʞʝ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝ ʩʦʙʣʶʜʘʣʠʩʴ ʛʨʘʬʠʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝ-

ʜʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʦʚ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦ-

ʢʨʳʪʠʷ, ʪʦ ʤʳ ʥʘʙʣʶʜʘʣʠ ʢʘʨʪʠʥʫ, ʧʦʜʦʙʥʫʶ ʪʦʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʬʦʪʦ ʚʳʰʝ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʘʷ ʢʦʨʨʦʟʠʷ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʤʝʪʦʜʦʚ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ ʩ ʫʯʝʪʦʤ 
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ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʠʟʥʦʩʘ ʧʨʠʤʝʥʷʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʫʰʝʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ï ʢ ʘʚʘʨʠʷʤ ʠ ʥʝʩʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ. 

ʈʘʩʯʝʪʳ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ "ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʩʪʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ" ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ. 

ʈʘʩʯʝʪ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʚʳʧʦʣʥʷʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈɼ 26.260.004-91 "ʄʝʪʦʜʠʯʝ-

ʩʢʠʝ ʫʢʘʟʘʥʠʷ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʘʨʘʤʝʪ-

ʨʦʚ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ". 

ʉʝʨʥʘʷ ʢʠʩʣʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʱʝʩʪʚʘʤ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ. ʇʘʨʳ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 

ʚʳʟʳʚʘʶʪ ʨʘʟʜʨʘʞʝʥʠʝ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʢʦʥʲʶʥʢʪʠʚʠʪ. ʇʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʭ ï ʚʦʟʤʦʞʥʘ ʨʚʦʪʘ ʩ ʢʨʦʚʴʶ, ʧʥʝʚʤʦʥʠʷ. ʇʨʠ ʨʝʛʫʣʷʨʥʦʤ ʚʜʳʭʘʥʠʠ ʧʘʨʦʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 

ʧʨʦʠʩʭʦʜʠʪ ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ: ʨʘʟʜʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʝ ʠ ʘʪʨʦʬʠʯʝʩʢʠʝ ʨʠʥʠʪʳ, ʚʦʟʤʦʞʥʦ 

ʠʟʲʷʟʚʣʝʥʠʝ ʠ ʧʨʦʙʦʜʝʥʠʝ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ; ʣʘʨʠʥʛʠʪʳ, ʪʨʘʭʝʠʪʳ, ʙʨʦʥʭʠʪʳ, ʙʨʦʥʭʠʘʣʴ-

ʥʘʷ ʘʩʪʤʘ. ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʨʘʩʪʚʦʨʳ ʢʠʩʣʦʪ ʜʝʡʩʪʚʫʶʪ ʥʘ ʢʦʞʫ ʧʨʠʞʠʛʘʶʱʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʟʚʠʚʘʶʪʩʷ ʛʣʫʙʦʢʠʝ ʪʨʫʜʥʦ ʟʘʞʠʚʘʶʱʠʝ ʷʟʚʦʯʢʠ ʪʠʧʘ çʧʪʠʯʴʝʛʦ ʛʣʘʟʢʘè. 

ʇʨʦʣʠʚ ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʧʦʯʚʫ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʝʪ ʧʦʯʚʝʥʥʫʶ ʤʠʢ-

ʨʦʬʣʦʨʫ, ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʩʝʤʝʥʘ ʠ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʠ ʜʝʣʘʝʪ ʧʦʯʚʫ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʙʫʜʫʱʝʤ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʪʴ ʥʘʣʠʯʠʶ: ʜʚʫʭ ʟʘʧʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʣʠʥʠʠ ʩʣʠʚʘ ʢʠʩʣʦʪʳ ʠʟ ʨʝʟʝʨʚʫʘʨʘ, ʜʘʪʯʠʢʦʚ 

ʫʨʦʚʥʷ, ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ ʟʘʧʦʨʥʦʡ ʘʨʤʘ-

ʪʫʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʦʤ ʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʟʘʛʘ-

ʟʦʚʘʥʥʦʩʪʠ, ʩʠʩʪʝʤ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʨʝʚʳʰʝʥʠʠ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ 

ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʦʙʱʝʦʙʤʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʠʭ ʠʩʧʨʘʚʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 17 ʌʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ "ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ" ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʝʨʳ ʠ ʩʨʝʜʩʪʚʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʞʘʶʱʠʝ ʧʦʧʘʜʘʥʠʝ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ (ʨʘʙʦʯʝʡ ʟʦʥʳ), ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ, ʢʦʪʦʨʳʡ ʟʘʯʘʩʪʫʶ ʦʪʩʫʪʩʪʚʫʝʪ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʤʳʰʣʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʘ-

ʤʳʭ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝ-

ʱʝʩʪʚ.  
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ʆʎɽʅʂɸ ʅɸʈʋʐɽʅʅʆʉʊʀ ʇʈʀʈʆɼʅʓʍ ʂʆʄʇʃɽʂʉʆɺ ʊɽʈʈʀʊʆʈʀʀ 

ʉʊʈʆɻʀʅʉʂʆɻʆ ʄʓʉɸ 

ʂʣʝʡʤʸʥʦʚʘ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ, 

 ʧʨʝʧʦʜʘʚʘʪʝʣʴ 9 ʢʘʬʝʜʨʳ ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ,  

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʸʥʥʦʝ ʚʦʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝ-

ʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɺʦʝʥʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ 
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 Abstract. The paper describes the data on estimation of natural complexes broken condition 

and existing ecological state of Strogino cape territory 
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ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʩʪʘʪʫʩ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʨʫʰʝʥʥʦʩʪʴ ʝʸ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. 

ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʧʨʝʞʥʠʤ ʦʩʚʦʝʥʠʝʤ ʉʪʨʦʛʠʥʩʢʦʡ ʧʦʡʤʳ. ʀʟ 193 ʬʘʮʠʡ ʣʠʰʴ 22 ʢʦʤʧʣʝʢʩʘ 
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(11%) ʩʦʭʨʘʥʠʣʠ ʙʣʠʟʢʠʡ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʣʠʢ. ʆʢʦʣʦ 46 ʬʘʮʠʡ (24%) ʠʤʝʶʪ ʩʨʝʜʥʶʶ, ʘ 49 

ʬʘʮʠʡ (26%) ï ʩʠʣʴʥʫʶ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ. ɽʱʸ 14 ʬʘʮʠʡ (7%) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʝʭʥʦʛʝʥ-

ʥʳʤʠ, ʪ. ʝ. ʧʦʣʥʦʩʪʴʶ ʩʦʟʜʘʥʥʳʤʠ ʯʝʣʦʚʝʢʦʤ. ʉʶʜʘ ʚʭʦʜʷʪ ʧʣʦʱʘʜʢʠ ʧʦʜ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʠ 

ʩʣʫʞʝʙʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, ʰʦʩʩʝ, ʜʘʤʙʳ, ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʪ. ʜ.[3] 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʣʠʟʢʠ ʢ ʩʨʝʜʥʠʤ ʜʣʷ ʦʩʚʦʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʊʘʢ, ʜʣʷ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʣʷ ʙʣʠʟʢʠʭ ʢ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 11 ï 15%, ʩʣʘʙʦʥʘʨʫʰʝʥʥʳʭ ï 29%; ʩʠʣʴʥʫʶ ʩʪʝ-

ʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʠʤʝʝʪ 31% ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ.  

ɸʥʘʣʠʟ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʙʣʠʟʢʠʝ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʩʣʘʙʦʥʘʨʫ-

ʰʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʚʦ-ʧʝʨʚʳʭ, ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʤʦʣʦʜʳʭ ʧʨʠʨʫʩʣʦʚʳʭ ʧʦʡʤʘʭ, 

ʚʦʟʥʠʢʰʠʭ ʫʞʝ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʢʘʨʴʝʨʥʳʭ ʠ ʧʨʦʯʠʭ ʨʘʙʦʪ (ʠʭ ʦʙʱʘʷ ʜʦʣʷ ʟʜʝʩʴ 58%), ʠ 

ʚʦ-ʚʪʦʨʳʭ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʩʪʫʧʥʳʭ ʠ ʤʘʣʦʧʨʠʛʦʜʥʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʷʭ ï ʫʮʝʣʝʚʰʠʭ ʩʪʘʨʠʯʥʳʭ ʧʦʥʠʞʝʥʠʷʭ, ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʘʭ. [2] 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʟʘʢʣʶʯʘʪʩʷ ʚ ʦʙʱʝʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʟʦʥ ʩ ʨʘʟʣʠʯʥʳʤ ʨʝʞʠʤʦʤ - ʟʘʧʦʚʝʜʥʳʭ, ʟʘʢʨʳʪʳʭ ʜʣʷ ʧʦʩʝʱʝ-

ʥʠʷ, ʩʚʦʙʦʜʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʧʣʷʞʝʡ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʅʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʉʪʨʦʛʠʥʩʢʦʛʦ ʤʳʩʘ ʚʣʠʷʶʪ: 

1. ʆʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. 

 ɺ ʨʘʡʦʥʝ ʉʪʨʦʛʠʥʩʢʦʛʦ ʤʳʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʪʨʦʛʠʥʩʢʦʡ ʧʦʡʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ, 3.44 ʛʘ. ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1,07 ʤ3/ʩʫʪ.  

 ʉʫʱʝʩʪʚʫʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚʦʤ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʦʯʠʩʪʢʫ ʩʪʦʢʦʚ, ʘ ʪʘʢʞʝ çʦʪʢʨʳ-

ʪʳʤè ʩʦʩʪʦʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʦʨʫʞʝʥʠʡ.  

2.ɸɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʧʦ ʊʫʨʢʤʝʥʩʢʦʤʫ ʧʨʦʝʟʜʫ. 

 ʇʦ ʜʘʥʥʳʤ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ ʜʘʥʥʘʷ ɸɿʉ ʠʤʝʝʪ ʚʘʣʦʚʳʡ ʚʳʙʨʦʩ ʦʢʦʣʦ 1ʪ./ʛʦʜ. ʆʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʦʤ 

ʷʚʣʷʶʪʩʷ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʙʝʥʟʠʥ), ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʶʪʩʷ 

ʙʝʥʟʦʟʘʧʨʘʚʦʯʥʳʝ ʢʦʣʦʥʢʠ. 

 ɸɿʉ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ (ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ ʘʨʝʥʜʳ) ʩ ʪʝʨʨʠʪʦʨʠʠ ʉʪʨʦʛʠʥʩʢʦʡ ʧʦʡʤʳ, ʢʘʢ 

ʦʙʲʝʢʪ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʘʪʫʩʫ ʪʝʨʨʠʪʦʨʠʠ. [2]  

ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ:  

- ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʰʢʘʣʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʠʤʝʶʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʳʤ; 

- ʦʯʘʛʦʚ ʚʳʩʦʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʭʠʤʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ; 

- ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʝʙʨʘ, ʮʠʥʢʘ, ʩʚʠʥʮʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʨʫʧʥʳʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ; 

- ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʙʝʥʟʦʧʠʨʝʥʘ (ʜʦ 0,8 ʇɼʂ), ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʩʚʷʟʘʥʳ ʩ ʚʳʙʨʦʩʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

- ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ. ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

- ʚ ʧʝʩʯʘʥʳʭ ʧʨʦʙʘʭ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʝʣʴʤʠʥʪʳ ʘʩʢʘʨʠʜʳ, ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʪʦʨʳʭ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 1 ʜʦ 2, ʯʪʦ ʧʦ çʆʮʝʥʦʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ 
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ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʦʯʠʩʪʢʠ 

ʠ ʚʳʚʦʟʘ ʧʦʯʚʳ ʩ ʪʝʨʨʠʪʦʨʠʠ. [4] 

ʆʙʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʡʦʥʝ 

ʉʪʨʦʛʠʥʩʢʦʛʦ ʤʳʩʘ ʚ ʉʪʨʦʛʠʥʩʢʦʡ ʧʦʡʤʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʥʝ ʩʦʚʩʝʤ ʙʣʘʛʦʧʨʠʷʪʥʦʝ. ɺ ʚʦʜʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ, ʞʝʣʝʟʫ, ʙʝʨʠʣ-

ʣʠʶ, ʠʥʦʛʜʘ ʧʦ ʢʘʜʤʠʶ, ʉʇɸɺ ʠ ʩʦʝʜʠʥʝʥʠʷʤ ʘʟʦʪʘ. 

 ɺʦʜʘ ʧʦʡʤʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʧʫʩʪʠʤʳʤ ʥʦʨʤʘʤ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

 ʀʩʪʦʯʥʠʢʦʤ ʪʘʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚʦʜʦʚʳʧʫʩʢʦʚ ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

ʧʦʡʤʫ.  

 ʉʦʩʪʘʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʠʢʩʠʨʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʪʝʭʥʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʡʤʫ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʦʢʨʫ-

ʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

 ɼʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. [2] 

 ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʇʦ ʜʘʥʥʳʤ ʄʦʩʎɻʄʉ ʬʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʡʦʥʝ ʉʪʨʦʛʠʥʦ 

(ʉɿɸʆ ʛ. ʄʦʩʢʚʳ) ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: 

ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 0,16 ʤʛ/ʤ3 

ʜʠʦʢʩʠʜ ʩʝʨʳ 0,01 ʤʛ/ʤ3 

ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ 3,00 ʤʛ/ʤ3 

ʜʠʦʢʩʠʜ ʘʟʦʪʘ 0,08 ʤʛ/ʤ3  

ʊʘʙʣʠʮʘ.1  

ʂʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ. 

ʕʣʝʤʝʥʪ ʉʪʨʦʛʠʥʩʢʘʷ  

ʧʦʡʤʘ 

ɿʘʧʘʜʥʘʷ ʦʢʨʘ-

ʠʥʘ ʉʪʨʦʛʠʥʦ 

ɻʦʨʦʜʩʢʦʡ ʬʦʥ* ʌʦʥ ** 

Cu 54-170 680-1491 265 80 

Ni 26-98 36-62 96 57 

Zn 119-302 265-629 948 610 

Pb 15-104 88-135 737 90 

Cd 0,3-2,1 0,27-0,72 0.87 0,3 

Mn 100-125 193-750 390 570 

Hg ʅʝ ʦʙʥ. ʅʝ ʦʙʥ. 1,2 0,22 

Fe 6428-13333 9559-48002 21749 7250 

 

ɺ ʮʝʣʦʤ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʉʪʨʦʛʠʥʩʢʦʡ ʧʦʡʤʳ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʠʟʢʠʡ ʠ ʦʙʫʩʣʦʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʳʤ ʛʦʨʦʜʩʢʠʤ ʧʝ-

ʨʝʥʦʩʦʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʚʳʰʝʥʥʳʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʬʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʜʤʠʷ, ʬʝʥʦʣʘ [4](ʪʘʙʣ.1). 

 ʊʘʢʞʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʨʘʡʦʥʝ ʉʪʨʦʛʠʥʩʢʦʛʦ ʤʳʩʘ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ:  

- ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʚʦʡ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪ;  

- ʦʙʣʘʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ 33% ʧʨʦʝʢʪʠ-

ʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ;  
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- ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʉʪʨʦʛʠʥʩʢʦʝ ʰʦʩʩʝ ʠ ʫʣ. 

ʊʚʘʨʜʦʚʩʢʦʛʦ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʛʣʩ ʇ., ʄʘʢʂʫʣ ʉ., ʍʘʡʥʩ ʂ. ʋʩʪʦʡʯʠʚʳʡ ʪʫʨʠʟʤ ʥʘ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʷʭ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ. ï ʄ.-ʉʤʦʣʝʥʩʢ: ʄʘʜʞʝʥʪʘ, 2006. ï 188 ʩ. 

2. ʇʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʇʀʇ çʄʦʩʢʚʦʨʝʮʢʠʡè 

/ ɻʫʭʤʘʥ ɽ.ɺ., ʆʤʝʣʴʷʥʝʥʢʦ ɻ.ɹ., ʉʤʦʣʷʥʠʥʦʚʘ ɽ.ʆ. ʠ ʜʨ. ï ʄ.: ʅʀ ʠ ʇʀ ɻʝʥʧʣʘʥʘ ʛ. ʄʦʩʢʚʳ, 

2003. ï 116 ï 137 ʩ. 

3.. ʇʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ ʉʪʨʦʛʠʥʩʢʦʡ ʧʦʡʤʳ / ɻʫʭʤʘʥ ɽ.ɺ., ʆʤʝʣʴʷʥʝʥʢʦ ɻ.ɹ., 

ʉʤʦʣʷʥʠʥʦʚʘ ɽ.ʆ. ʠ ʜʨ. ï ʄ.: ʅʀ ʠ ʇʀ ɻʝʥʧʣʘʥʘ ʛ. ʄʦʩʢʚʳ, 2003. ï 65 ï 78 ʩ. 

4.. çʆʮʝʥʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪè 

ˉ5235 ï 90. ʋʪʚʝʨʞʜʝʥʦ ʄɿ ʉʉɿ 15.05.1990ʛ. 

References 

1. Eagles P., McCool S., and hains C. Sustainable tourism in protected natural areas. A guide to 

planning and management. ï Moscow-Smolensk: Magenta, 2006. ï 188 p.  

2. The draft plan of the specially protected nature territory ï PEEP "Moskvoretsky" / Guhman 

E. V., Omelyanenko, V., Smolyaninova E. O. and others ï M.: and project Institute of General Plan 

of Moscow, 2003. ï 116 ï 137 C.  

3. the Project planning area Strogino floodplain / Guhman E. V., Omelyanenko, V., Smolyani-

nova E. O. and others ï M.: and project Institute of General Plan of Moscow, 2003. ï 65 ï 78 S.  

4. "the Estimated indicators of sanitary condition of soil of populated areas" No. 5235 ï 90. 

Approved MOH GCC 15.05.1990 G. 

 

 

ʋɼʂ 622.753.627.767 

ʈʆʏɽɺ ɺ. ʌ. 

ʆʎɽʅʂɸ ɺʃʀʗʅʀʗ ɺʅɽʐʅɽɻʆ ʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ʇʆʃʗ ʅɸ ʇʈʆʎɽʉʉ 

ʈɸɿʈʋʐɽʅʀʗ ʄɽʈɿʃʓʍ ɼʀʉʇɽʈʉʅʓʍ ʇʆʈʆɼ ɺ ɺʆɼʅʆʁ ʉʈɽɼɽ 

ʈʦʯʝʚ ɺʠʢʪʦʨ ʌʝʜʦʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɻʦʨʥʦʝ ʜʝʣʦè ʊʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠʣʠʘʣʘ) 

ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ʂ. ɸʤʤʦʩʦʚʘ 

ʚ ʛ. ʅʝʨʶʥʛʨʠ, 

ɽ-mail: viktor-rochev74@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʨʘʟʨʫʰʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʨʟʣʳʭ ʛʣʠʥʠʩʪʳʭ 

ʘʛʨʝʛʘʪʦʚ ʨʘʟʨʝʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʙʦʪʦʡ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ ʜʝʟʠʥʪʝʛʨʠʨʫʶʱʠʭ ʘʧʧʘ-

ʨʘʪʦʚ, ʧʨʠʯʝʤ, ʚ ʩʨʝʜʥʝʤ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʧʨʦʤʳʚʢʫ, ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʝʥ ʢʚʘʜʨʘʪʫ ʜʠʘʤʝʪʨʘ ʢʫʩʢʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʨʫʰʝ-

ʥʠʝ ʢʫʩʢʦʚ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʨʝʟʢʦ 

ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʛʦʨʥʦʡ ʤʘʩʩʳ ʢ ʦʙʦʛʘʱʝʥʠʶ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʤʝʭʘʥʠʟʤ ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʚ ʚʦʜ-

ʥʦʡ ʩʨʝʜʝ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʚ 

ʚʦʜʥʦʡ ʩʨʝʜʝ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʬʠʟʠʯʝʩʢʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʳʭ ʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʜ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. 

ɺʳʚʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʩ ʮʝʣʴʶ ʨʘʟʦʛʨʝʚʘ ʤʝʨʟʣʳʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʷʚʣʷ-

ʝʪʩʷ ʵʥʝʨʛʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʩʧʦʩʦʙ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʛʦʪʦʚʢʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʧʨʠ ʠʭ ʨʘʟʨʘʙʦʪʢʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʨʟʣʳʝ ʧʦʨʦʜʳ, ʜʝʟʠʥʪʝʛʨʘʮʠʷ, ʣʴʜʠʩʪʦʩʪʴ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʢʩʧʝʨʠ-

ʤʝʥʪ, ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʨʘʟʨʫʰʝʥʠʝ, ʤʝʭʘʥʠʟʤ.  
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Abstract. Introduction. The problem of destruction of the primary structure of frozen clay ag-

gregates allowed intensive work dezintegriruetsja moving parts of a machine, and, on the average 

specific consumption of energy consumed for flushing, is proportional to the square of the diameter 

of the piece of material. Therefore, the preliminary destruction of pieces of frozen rocks on the basis 

of the use of the theory enables to drastically reduce the energy intensity of the process of preparation 

of rock mass to enrichment.  

The research subject is the mechanism of destruction of the frozen sandy-clayey rocks in the 

aquatic environment. The aim of this work is to study the mechanism and development of theoretical 

bases of an intensification of process of destruction of the frozen sandy-clayey rocks in the aquatic 

environment. 

Materials and methods. The study used the results of experimental research using methods of 

experiment planning; simulation of physical processes. 

Results and discussion. The experiments investigated the influence of external electric field on 

the process of destruction of the frozen dispersed species in the aquatic environment.  

Conclusions. It is established that application of electric current, in order to heat frozen rocks 

and their softening in the development of mineral deposits is an energy-intensive process, which 

makes this method in the field of preparation of rocks during their development uneconomic. 

Keywords: permafrost, disintegration, content, research, experiment, sandy-clay rocks, fracture, 

mechanism. 

ɺʦʟʜʝʡʩʪʚʫʷ ʥʘ ʤʝʨʟʣʫʶ ʛʦʨʥʫʶ ʧʦʨʦʜʫ ʚʥʝʰʥʠʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ, ʤʦʞʥʦ ʚʳ-

ʟʚʘʪʴ ʚ ʛʦʨʥʦʡ ʧʦʨʦʜʝ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʝʝ ʨʘʟʫʧʨʦʯʥʝ-

ʥʠʶ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʳʭ ʜʠʩʧʝʨʩ-

ʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. 
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ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʤʝʥʷʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ: ʦʜʠʥ 

ʵʣʝʢʪʨʦʜ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʮʝʥʪʨʝ ʦʙʨʘʟʮʘ ʤʝʨʟʣʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʠʤʝʶʱʝʛʦ ʬʦʨʤʫ ʢʫʙʘ ʩ ʨʘʟ-

ʤʝʨʦʤ ʨʝʙʨʘ 30 ʤʤ, ʘ ʚʪʦʨʳʤ, ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʵʣʝʢʪʨʦʜʦʤ ʙʳʣ ʢʦʨʧʫʩ ʚʘʥʥʳ ʩ ʚʦʜʦʡ, ʚ ʮʝʥʪʨ 

ʢʦʪʦʨʦʡ ʧʦʤʝʱʘʣʩʷ ʦʙʨʘʟʝʮ. 

ɹʳʣ ʠʩʩʣʝʜʦʚʘʥ ʜʠʘʧʘʟʦʥ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʛʦʨʥʦʡ ʧʦʨʦʜʝ ʜʦ 1000 

ɺ/ʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʙʳʣʘ +10ʉ̄ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʟʮʦʚ -17̄ ʉ. ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʦʪ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʘ 

ʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʚ ʛʦʨʥʦʡ ʧʦʨʦʜʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʳ ʚ ʛʦʨʥʦʡ 

ʧʦʨʦʜʝ, ʪʝʤ ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʝ ʜʝʟʠʥʪʝʛʨʘʮʠʠ.  

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʦʪ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

 

ɽʩʣʠ ʩʦʟʜʘʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 1000 ɺ/ʤ ʠ ʚʳʰʝ, ʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʙʳʩʪ-

ʨʳʡ ʨʘʟʦʛʨʝʚ ʦʙʨʘʟʮʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʨʘʟʨʫʰʝʥʠʝʤ. ʉʦʛʣʘʩʥʦ ʨʘʙʦʪʳ [1] ʪʘʢʘʷ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩʦʟʜʘʚʘʣʘʩʴ ʧʨʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʤ ʦʪʪʘʠʚʘʥʠʠ (6 ʢɺ) ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ 10 ʤ. 

ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʙʨʘʟʝʮ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚʦʜʥʦʡ ʩʨʝʜʳ ʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ ʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ ʚ ʛʦʨʥʫʶ ʧʦʨʦʜʫ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʳʡ ʥʘʛʨʝʚ ʧʦ-

ʨʦʜʳ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʚ ʥʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʧʨʠʯʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʛʨʝʚʘ ʪʝʤ ʙʦʣʴʰʝ, 

ʯʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ.  

ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʧʦʣʷʨʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʛʦʨʥʫʶ ʧʦʨʦʜʫ ʪʘʢʞʝ 

ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʦʡ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚ ʚʦʜʥʦʡ 

ʩʨʝʜʝ. ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʵʣʝʢʪʨʦʜʘ ʚ ʮʝʥʪʨʝ ʦʙʨʘʟʮʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʚ ʮʝʥʪʨʝ ʦʙʨʘʟʮʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʣʦʞʝʥʠʝ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʩ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʷʨʥʦʩʪʴʶ, ʯʪʦ, ʚʠʜʠʤʦ, ʫʩʠʣʠʚʘʝʪ ʧʨʦ-

ʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʚ ʛʦʨʥʫʶ ʧʦʨʦʜʫ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʩ ʮʝʣʴʶ ʨʘʟʦʛʨʝʚʘ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʠʭ 

ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʝʤʢʠʤ 
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ʧʨʦʮʝʩʩʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʩʧʦʩʦʙ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʛʦʪʦʚʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʠʭ ʨʘʟ-

ʨʘʙʦʪʢʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʕʪʦʪ ʚʳʚʦʜ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ʨʘʙʦʪʳ [1]. ʂ 

ʪʦʤʫ ʞʝ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʧʦʩʦʙʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʪʪʘʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ. 
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ʩʪʠʪʫʪʘ (ʬʠʣʠʘʣʘ)ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ʂ. ɸʤʦʩʦʚʘ ʚ ʛ. 

ʅʝʨʶʥʛʨʠ 
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Abstract. The article describes the main aspects of the management of strategic change, as well 

as their consistent application in the enterprise. The proposed methods of overcoming resistance from 

the personnel that accompany these changes. 

Keywords: strategy, strategic change, resistance. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʦʚʝ-

ʜʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʯʪʦʙʳ ʫʜʝʨʞʘʪʴʩʷ ʥʘ ʧʣʘʚʫ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʨʦʚʝʜʝʥʠʝ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʜʣʷ ʫʧʨʘʚʣʝʥʮʘ, ʪʘʢ ʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘ-

ʥʠʠ. ɽʩʣʠ ʠʟʫʯʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʚʥʝʜʨʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʪʦ ʤʦʞʥʦ 

ʠʟʙʝʞʘʪʴ ʤʥʦʛʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʚʦ ʚʨʝʤʷ ʝʝ ʧʦʵʪʘʧʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ. 

ɺʳʧʦʣʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʪʨʝʭ ʟʘʜʘʯ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʫʩʪʘʥʦʚʣʝ-

ʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʩʨʝʜʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʘʜʘʯ, ʩ ʪʝʤ ʯʪʦʙʳ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʦʡ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ 

ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ʚʥʫʪʨʠʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʦʨʠ-

ʝʥʪʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʠʥʷʪʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʉʦ-

ʦʪʚʝʪʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʦ ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ʝʝ ʩʪʨʫʢʪʫʨʘ, 

ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ, ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʪʥʠʢʦʚ ʠ ʪ. ʧ. ɺ-ʪʨʝʪʴʠʭ, 

ʵʪʦ ʚʳʙʦʨ ʠ ʧʨʠʚʝʜʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʩʪʨʘʪʝʛʠʝʡ ʩʪʠʣʷ ʣʠʜʝʨʩʪʚʘ ʠ ʧʦʜ-

ʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʝʜʧʨʠʷʪʠʝʤ. [3] 

ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʩʦʩʪʘʚ-

ʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʟʜʘʶʪʩʷ 

ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʀʟʤʝʥʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘ-

ʤʦʮʝʣʴʶ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʝ ʛʦʪʦʚʦ 

ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʩʪʨʘʪʝʛʠʠ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʭ 

ʠ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʚʝʨʰʝʥʥʦʩʪʴʶ ʪʠʧʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. [2] 
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1. ʇʝʨʝʩʪʨʦʡʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʟʘʪʨʘʛʠʚʘʶ-

ʱʠʝ ʤʠʩʩʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʳʡ ʪʠʧ ʠʟʤʝʥʝʥʠʡ ʭʘʨʘʢʪʝʨʝʥ 

ʜʣʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʝʜʧʨʠʷʪʠʝ ʤʝʥʷʝʪ ʩʚʦʶ ʦʪʨʘʩʣʴ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʜʫʢʪ ʠ ʤʝʩʪʦ ʥʘ 

ʨʳʥʢʝ. ɺ ʩʣʫʯʘʝ ʧʝʨʝʩʪʨʦʡʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʩ ʚʳʧʦʣʥʝ-

ʥʠʝʤ ʩʪʨʘʪʝʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʚ ʩʬʝʨʝ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. 

2. ʈʘʜʠʢʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʘʪʝ-

ʛʠʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʤʝʥʷʝʪ ʦʪʨʘʩʣʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʚ ʥʝʡ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝ-

ʥʠʷ, ʚʳʟʚʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʝʝ ʩʣʠʷʥʠʝʤ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʠʷʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʚʳʭʦʜ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ ʪʨʝʙʫʶʪ ʩʠʣʴʥʳʭ 

ʚʥʫʪʨʠʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

3. ʋʤʝʨʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʝʜʧʨʠʷʪʠʝ ʚʳʭʦʜʠʪ 

ʥʘ ʨʳʥʦʢ ʩ ʥʦʚʳʤ ʧʨʦʜʫʢʪʦʤ ʠ ʩʪʨʝʤʠʪʩʷ ʟʘʚʦʝʚʘʪʴ ʜʣʷ ʥʝʛʦ ʧʦʢʫʧʘʪʝʣʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟ-

ʤʝʥʝʥʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʤʘʨʢʝʪʠʥʛ. 

4. ʆʙʳʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʬʝʨʝ 

ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʧʨʦʜʫʢʪʫ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤʠ, ʠ ʠʭ ʧʨʦʚʝʜʝʥʠʝ ʤʘʣʦ ʟʘʪʨʘʛʠʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʷʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʦʥʠ ʟʘʪʨʘʛʠʚʘʶʪ ʚʩʝ 

ʩʪʦʨʦʥʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʩʨʝʟʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʝʨʚʳʡ ʩʨʝʟ - ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʚʪʦʨʦʡ - ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ. [1] 

ʆʧʳʪ ʢʘʣʤʳʮʢʦʡ ʢʦʤʧʘʥʠʠ çɸʖè ʚ ʧʨʦʚʝʜʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʠ. ʌʠʨʤʘ 

çɸʖè ʷʚʣʷʝʪʩʷ ʬʠʨʤʦʡ-ʬʨʘʥʯʘʡʟʠ 1ʉ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʣʤʳʢʠʷ ʠ ʨʘʙʦʪʘʝʪ ʥʘ ʨʳʥʢʝ ʨʝʩʧʫʙ-

ʣʠʢʠ ʫʞʝ ʙʦʣʝʝ 15 ʣʝʪ, ʝʝ. ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʨʫʢʦʚʦʜʠʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʠʟ-

ʤʝʥʝʥʠʷʤʠ, ʥʘʯʘʪʳʤʠ ʚ ʢʦʥʮʝ 2008 ʛ. ʠ ʧʨʦʜʦʣʞʘʶʱʠʤʠʩʷ ʧʦ ʩʝʡ ʜʝʥʴ. ʀʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʢʫʣʴʪʫʨʳ ʠ ʧʦʚʝʜʝʥʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʚʩʝʭ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ʢʦʤʧʘʥʠʠ. 

ʎʝʣʴ ʠʟʤʝʥʝʥʠʡ ʢʦʤʧʘʥʠʠ çɸʖè ï ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʩʦʙʝʥʥʦ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʢʦʚ, ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʠʭ ʚ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʝʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʩʦʪʨʫʜʥʠʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦ ʧʨʠʚʷʟʘʥʳ ʢ ʟʘʜʘʯʘʤ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ. ʌʦʢʫʩʠʨʫʷʩʴ ʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʣʶʜʠ ʨʘʙʦʪʘʶʪ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ, ʣʠʜʝʨʳ ʪʘʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʝʨʷʪ, ʯʪʦ ʬʠʨʤʘ ʫʣʫʯʰʠʪ ʩʚʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʂʦʥʢʨʝʪʥʳʝ ʰʘʛʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ ʢʦʤʧʘʥʠʠ çɸʖè ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-

ʥʦʡ ʮʝʣʠ ï ʚʩʝʩʪʦʨʦʥʥʝʝ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. ʉ ʧʦʤʦʱʴʶ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʮʝ-

ʣʳʡ ʨʷʜ ʩʝʤʠʥʘʨʦʚ ʧʦ ʘʥʘʣʠʟʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɺ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ ʩʪʘʣʠ 

ʪʨʘʜʠʮʠʝʡ ʝʞʝʥʝʜʝʣʴʥʳʝ ʩʦʙʨʘʥʠʷ ʤʝʥʝʜʞʝʨʦʚ ʧʦ ʦʙʩʫʞʜʝʥʠʶ ʧʨʦʙʣʝʤ ʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ. ʄʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠʩʯʝʟʣʠ ʙʘʨʴʝʨʳ, ʫʩʪʘʥʦʚʠʣʦʩʴ ʙʦʣʝʝ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ. ʂʩʪʘʪʠ, ʜʘʥʥʦʤʫ ʬʘʢʪʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʝʤʠʥʘʨʳ ʧʦ ʚʳʜʝʣʝʥʠʶ ʠ ʦʧʠʩʘ-

ʥʠʶ ʚʩʝʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ. 

ʇʨʦʮʝʩʩ ʧʨʦʚʦʜʠʤʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʠ ʚ ʢʦʤʧʘʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʚʦʚʣʝʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʉʦʪʨʫʜʥʠʢʠ ʚʦʚʣʝʯʝʥʳ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʧʨʦʙʣʝʤ ʠ ʠʭ ʨʝʰʝʥʠʝ. ɺ ʢʦʤʧʘʥʠʠ çɸʖè ʨʘʟʨʘʙʦʪʢʦʡ ʤʠʩʩʠʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʟʘʥʠ-

ʤʘʣʘʩʴ ʢʦʤʘʥʜʘ ʤʝʥʝʜʞʝʨʦʚ, ʘ ʥʝ ʦʜʠʥ ʣʠʰʴ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʩ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ. 
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ʆʧʦʨʘ ʥʘ ʮʝʥʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʝ ï ʦʪʣʠʯʠʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ ʚʩʝʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʢʦʤʧʘʥʠʠ çɸʖè. ʊʦʧ-ʤʝʥʝʜʞʤʝʥʪ ʦʙʳʯʥʦ ʧʨʦʚʦʟʛʣʘʰʘʝʪ ʥʘʙʦʨ ʮʝʥ-

ʥʦʩʪʝʡ ʠʣʠ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʧʦ-

ʚʝʜʝʥʠʝ ʩʣʫʞʘʱʠʭ. ɺ ʢʦʤʧʘʥʠʠ çɸʖè ʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʝʤ (ʠ ʩʦʙʩʪʚʝʥʥʠʢʦʤ) ʙʳʣʦ ʟʘʷʚʣʝʥʦ, 

ʯʪʦ ʦʩʥʦʚʘ ʬʠʣʦʩʦʬʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʠ ð ʩʦʙʣʶʜʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦ-

ʚʳʨʘʞʝʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʢʦʤʧʘʥʠʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪʳ ʠ 

ʣʠʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʩʦʚʤʝʩʪʥʳʤ ʢʦʨ-

ʧʦʨʘʪʠʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ï ʧʦʝʟʜʢʘʤ ʟʘ ʛʦʨʦʜ, ʢʘʪʘʥʠʶ ʥʘ ʣʳʞʘʭ. 

ʉʪʦʨʦʥʥʠʢʠ ʧʨʦʚʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʘʢʮʝʥʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʠʩʪʝʤʳ, ʦʩʦ-

ʙʝʥʥʦ ʥʘʚʷʟʘʥʥʳʡ ʩʚʝʨʭʫ, ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. ʀʩʢʣʶʯʝʥʠʷʤʠ ʤʦʛʫʪ 

ʙʳʪʴ çʩʘʤʦʥʘʚʷʟʘʥʥʳʝè ʠ çʩʘʤʦʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝè ʩʪʨʫʢʪʫʨʳ ʠ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʝ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʡ. ʅʦ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʠʩʪʝʤʘʭ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʤʘʣʦ ʫʯʠʪʳʚʘʶʪ ʤʦʣʯʘʣʠʚʦʝ ʟʥʘʥʠʝ ʩʣʫʞʘʱʠʭ ʦ ʧʨʦʙʣʝʤʘʭ ʥʘ ʠʭ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʇʨʦʩʪʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʠʩʪʝʤʳ ʥʝ ʤʝʥʷʝʪ ʢʫʣʴʪʫʨʫ. ʂʫʣʴʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʫʶʪ ʦʪ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʵʤʦʮʠʦʥʘʣʴʥʦ ʚʦʚʣʝʢʘʪʴ ʣʶʜʝʡ, ʯʪʦʙʳ ʥʦʚʳʝ ʩʪʨʫʢʪʫʨʘ ʠ ʩʠʩʪʝʤʳ ʥʝ ʚʩʪʨʝʯʘʣʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. [2] 

ɺ ʢʦʤʧʘʥʠʠ çɸʖè ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʣʘʥʘ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ. ʂʦʤʘʥʜʘ ʤʝʥʝʜʞʝʨʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʣʘ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ ʥʘ ʢʘʞʜʫʶ ʥʝʜʝʣʶ, ʥʦ ʥʠʢʪʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣ ʩʦʚʤʝʩʪ-

ʥʫʶ ʨʘʙʦʪʫ ʩ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ ʢʘʢ ʚʨʝʤʝʥʥʫʶ ʢʘʤʧʘʥʠʶ, ʠʤʝʶʱʫʶ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ. ʇʦʩʣʝ 

ʫʭʦʜʘ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʤʝʥʝʜʞʝʨʳ ʧʨʦʜʦʣʞʘʣʠ ʨʘʙʦʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʧʨʦʜʦʣʞʘʶʪ ʝʝ ʧʦ ʩʝʡ 

ʜʝʥʴ, ʝʞʝʜʥʝʚʥʦ ʪʚʦʨʯʝʩʢʠ ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʳʯʥʦ ʤʝʥʴʰʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʦʣʴ ʬʠʥʘʥʩʦʚʳʭ ʩʪʠʤʫʣʦʚ, ʦʩʦʙʝʥʥʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ. ʌʠʥʘʥʩʦʚʳʝ ʩʪʠʤʫʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʤʦʪʠʚʘ-

ʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʝʜʫʱʠʝ ʤʝʭʘʥʠʟʤʳ ʚʢʣʶʯʘʶʪ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ ʠ ʠʟʤʝ-

ʥʝʥʠʷ ʚ ʩʪʠʣʝ ʫʧʨʘʚʣʝʥʠʷ. ʉʪʦʨʦʥʥʠʢʠ ʠʟʤʝʥʝʥʠʡ ʚ çɸʖè ʩʯʠʪʘʶʪ, ʯʪʦ ʜʝʥʴʛʠ, ʢʦʥʝʯʥʦ, 

ʦʯʝʥʴ ʚʘʞʥʳ. ʅʝʪ ʩʦʤʥʝʥʠʷ, ʯʪʦ ʜʝʥʴʛʠ ʜʚʠʞʫʪ ʣʶʜʴʤʠ, ʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʩʪʠʤʫʣʳ ʢʘʢ ʜʚʠʛʘʪʝʣʴ ʠʟʤʝʥʝʥʠʡ, ʠʭ 

ʧʨʠʜʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʡ. ʇʨʘʚʠʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʠ ʪʨʝʙʫʝʤʦʝ ʧʦ-

ʚʝʜʝʥʠʝ ʯʘʩʪʦ ʦʪʢʨʳʚʘʶʪʩʷ ʫʞʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʪʨʫʜʥʦ ʥʝ ʦʰʠʙʠʪʴʩʷ ʚ 

ʥʘʯʘʣʝ; ʩʪʠʤʫʣʳ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʷʪʴ, ʠʟʤʝʥʝʥʠʝ ʫʞʝ ʧʨʦʚʦʟʛʣʘʰʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʪʠʤʫ-

ʣʦʚ ʧʦʜʨʳʚʘʝʪ ʜʦʚʝʨʠʝ ʢ ʚʣʘʩʪʠ. [4] 

ɹʘʟʠʨʫʷʩʴ ʥʘ ʵʪʠʭ ʘʨʛʫʤʝʥʪʘʭ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʦʱʨʝ-

ʥʠʷ (ʩʪʠʤʫʣʳ) ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʡ, ʧʦʜʢʨʝʧʣʷʷ ʚʦʟʥʠʢʰʝʝ ʧʦʚʝʜʝʥʠʝ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʠ-

ʤʫʣʳ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʫʧʨʘʚʣʷʷ ʧʦʚʝʜʝʥʠʝʤ ʣʶʜʝʡ. 

ʂʦʤʧʘʥʠʷ çɸʖè ʧʨʠʛʣʘʩʠʣʘ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʠʣʠ ʤʝʪʦʜ ʚʳʩʦʢʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʥʝʥʠʡ. ʂʦʥʩʫʣʴʪʘʥʪʳ ʧʦʤʦʛʣʠ 

ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ, ʩʣʝʜʫʷ ʢʦʪʦʨʦʤʫ ʤʝʥʝʜʞʝʨʳ ʠ ʩʦʪʨʫʜʥʠʢʠ ʟʘʪʝʤ ʜʝʣʘʣʠ ʩʦʙʩʪʚʝʥʥʳʡ ʘʥʘ-

ʣʠʟ ʩʠʪʫʘʮʠʠ ʠ ʧʨʠʥʠʤʘʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ. ʈʦʣʴ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ï ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʠ 

ʙʳʪʴ ʪʦʣʯʢʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠʥʠʮʠʘʪʠʚ[4]. ʍʦʪʷ ʢʦʥʩʫʣʴʪʘʥʪʳ ʧʨʠʭʦʜʷʪ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʠʜʝʷʤʠ ʦ ʪʦʤ, ʢʘʢ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʦʥʠ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʚʩʝʦʭʚʘʪʳʚʘʶʱʠʭ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʥʠ ʚʦʟʣʘʛʘʶʪ ʥʘ ʤʝʥʝʜʞʤʝʥʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʦʪʢʨʳʪʠʡ, ʚʝʜʫʪ 
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ʤʝʥʝʜʞʝʨʦʚ ʯʝʨʝʟ ʦʙʫʯʝʥʠʝ ʢ ʘʥʘʣʠʟʫ, ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠ-

ʚʘʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʠʭ 

ʚʦʧʣʦʱʝʥʠʷ ʚ ʞʠʟʥʴ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʦʨʠʠ ʧʨʦʚʝ-

ʜʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɺʳʙʦʨ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʦʨʠʠ ʟʘʚʠʩʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ: 

- ʭʘʨʘʢʪʝʨʘ ʠ ʤʘʩʰʪʘʙʘ ʧʨʦʙʣʝʤʳ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʦʨʛʘʥʠʟʘʮʠʝʡ. ɽʩʣʠ ʢʦʤʧʘʥʠʷ ʩʪʦʣʢʥʫ-

ʣʘʩʴ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʥʝʤʝʜʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ; 

- ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʦʙ ʦʪʥʦʰʝʥʠʠ ʢ ʨʘʙʦʪʝ ʩʘʤʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ. ʉʦʪʨʫʜʥʠʢʠ ʩ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʙʝʟʳʥʠʮʠʘʪʠʚʥʳʝ ʣʶʜʠ ʥʝ ʩʤʦʛʫʪ ʧʦʤʦʯʴ ʨʫʢʦʚʦʜʩʪʚʫ ʧʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ. ʊʦʛʜʘ 

ʙʦʣʝʝ ʫʤʝʩʪʥʳʤ ʙʫʜʝʪ ʧʦʜʭʦʜ ʠʤʝʥʥʦ ʵʪʦʪ ʧʦʜʭʦʜ; 

- ʭʘʨʘʢʪʝʨʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʤʦʥʦʪʦʥʥʦʡ ʠ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʝ 

ʪʨʫʜʥʦ ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʪʚʦ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʚʳ-

ʩʪʨʦʠʪʴ ʧʨʦʮʝʜʫʨʳ ʠ ʨʝʛʣʘʤʝʥʪʳ ʧʦʚʝʜʝʥʠʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʪʦʡ ʪʝʦʨʠʠ. 

- ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʩʪʠʣʷ ʣʠʜʝʨʩʪʚʘ. ʈʫʢʦʚʦʜʠʪʝʣʴ, ʦʨʠʝʥʪʠʨʫʶ-

ʱʠʡʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʵʪʫ ʪʝʦʨʠʶ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʦʙʣʝʤʫ ʚʥʝʜʨʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴ-

ʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʧʦʟʚʦʣʷʶʱʠʭ ʬʠʢ-

ʩʠʨʦʚʘʪʴ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʝ ʷʚʣʝʥʠʷ, ʨʘʥʝʝ ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦ-

ʮʝʩʩʝ ʧʦ ʬʠʟʠʢʝ ʚ ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʦʧʳʪʦʚ ʚʦ ʬʨʦʥʪʘʣʴʥʦʤ ʨʝʞʠʤʝ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʬʨʦʥʪʘʣʴ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʦʚ ʢʫʨʩʘ ʬʠ-

ʟʠʢʠ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ ʧʦʥʷʪʠʷ çʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨ-

ʛʠʷè ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʬʨʦʥʪʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʰʢʦʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʮʠʬʨʦʚʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷ, ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʬʨʦʥʪʘʣʴʥʦʡ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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Abstract. The author considers the problem of introducing a system of modern school physical 

experiment of digital sensors allows you to capture fast ultrafast phenomena, previously unavailable 

for use in educational process on physics in General education. Particular attention is given to the 

possibility of self-paced student experiments in the frontal mode. The description of the frontal ex-

periments using digital sensors from various sections of physics. The technique of formation of the 

empirical basis of the concept of "internal energy" when using the temperature sensor in the frontal 

experiments. 

Keywords: the system of school physical experiment, physical lab digital, fast ultrafast physical 

phenomena, the frontal organization of experimental activities. 

ɺʚʝʜʝʥʠʝ. ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʫʨʦʚʥʷʭ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʠ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ [7, 8], ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʦʙʫʯʝʥʠʠ ʬʠʟʠʢʝ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʪʨʝʙʦʚʘʥʠʝʤ. ʂʦʤʧʣʝʢʩʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴ-
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ʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʠʩʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʘʙʠʥʝʪʘ ʬʠʟʠʢʠ [4, 6, 12, 13] ʧʦʟ-

ʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʟʘʥʷʪʠʷʭ 

ʧʦ ʬʠʟʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʥʝʦʩʧʦʨʠʤʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʝʨʝʜ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤʠ ʘʥʘʣʦʛʦʚʳʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ: 

- ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ; 

- ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ;  

- ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʘʣʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ; 

- ʚʠʟʫʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʚ ʚʠʜʝ ʨʘʟʚʝʨʪʢʠ ʠʟʤʝʥʝʥʠʷ ʠʟ-

ʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʧʦ ʚʨʝʤʝʥʠ; 

-  ʬʫʥʢʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʙʫʜʝʪ ʚʝʩʴʤʘ ʧʨʦʜʫʢʪʠʚʥʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʘʟʠʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪ ʧʨʦʧʝʜʝʚʪʠʢʦʡ ʩʦʙʩʪʚʝʥʥʦ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʙʘʟʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʮʠʬʨʦʚʳʝ ʜʘʪ-

ʯʠʢʠ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʬʠʨʤʦʡ çʅʘʫʯʥʳʝ ʨʘʟʚʣʝʯʝʥʠʷè ʩ ʘʢʪʠʚʥʳʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ [6] ʠ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʣʘʙʦʨʘʪʦ-

ʨʠʷè [3], ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩʦ ʰʢʦʣʴ-

ʥʠʢʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʨʤʳ çʅʘʫʯʥʳʝ ʨʘʟʚʣʝʯʝʥʠʷè. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʠʩʪʝʤʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʬʠʨʤʦʡ çʅʘʫʯ-

ʥʳʝ ʨʘʟʚʣʝʯʝʥʠʷè ʩ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ [10], 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʪʴ ʩʫʱʥʦʩʪʴ ʰʢʦʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʧʨʝʚʨʘʱʘʷ ʢʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʇʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʧʦʜʜʝʨ-

ʞʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʥʦ ʠ ʣʶʙʳʝ ʠʟʤʝʨʝʥʠʷ çʚ 

ʩʚʦʙʦʜʥʦʤ ʨʝʞʠʤʝè. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʘʪʯʠʢʦʚ çVernierè [13], ɸʨʭʠʤʝʜ [12] ʜʘʪʯʠʢʠ çʅʘʫʯʥʳʝ 

ʨʘʟʚʣʝʯʝʥʠʷè ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʫʩʪʨʦʡʩʪʚʘ-ʧʦʩʨʝʜʥʠʢʘ (ʨʝʛʠʩʪʨʘʪʦʨʘ ʜʘʥʥʳʭ), ʥʘ ʣʶ-

ʙʦʤ ʇʂ ʧʨʠ ʫʩʣʦʚʠʠ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷè. ʅʦ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʦʤ ʩʚʷʟʘʥʘ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ çʩʚʦʙʦʜʥʦʛʦè 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʙʦʣʦʯʢʝ ʧʨʦʛʨʘʤʤʳ ï ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʚ ʛʨʘʬʠʯʝʩʢʠʡ ʠʣʠ ʚ 

ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʩ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʨʝʜʘʢʪʦʨʝ ʪʘʙʣʠʮ ʠʣʠ ʚʨʫʯ-

ʥʫʶ (ʧʨʠ ʨʘʩʧʝʯʘʪʳʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʛʨʘʬʠʢʘ). ʇʦʵʪʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ ʚ ʩʚʦʙʦʜʥʦʤ 

ʨʝʞʠʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʪʯʠʢʦʚ ʬʠʨʤʳ çʅʘʫʯʥʳʝ ʨʘʟʚʣʝʯʝʥʠʷè ʧʨʝʜʧʦʣʘʛʘʶʪ ʣʠʙʦ ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʬʠʢʩʘʮʠʝʡ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʥʘʙʣʶʜʝʥʠʷ, ʣʠʙʦ ʜʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝ-

ʨʠʤʝʥʪ-ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ɺ ʮʝʣʷʭ ʧʨʦʧʝʜʝʚʪʠʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘ-

ʟʝʥ ʠʤʝʥʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʜʘʣʴʥʝʡʰʠʤ ʦʙʩʫʞʜʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʫʯʘʱʠ-

ʤʠʩʷ. ʌʨʦʥʪʘʣʴʥʳʝ ʦʧʳʪʳ ʧʦ ʬʠʟʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡ-

ʰʝʡ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʠʩʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʦʧʝʜʝʚʪʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʰʠʨʠʪʴ ʠ ʫʧʨʦ-

ʩʪʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʘʪʯʠʢ 

ʩʠʣʳ ʧʦʟʚʦʣʷʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʦ ʚʨʝʤʝʥʠ ʠʟʤʝʥʝʥʠʝ ʚʝʩʘ ʪʝʣʘ ʧʨʠ ʝʛʦ ʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ 

ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʠʟʤʝʥʝʥʠʝ ʚʝʩʘ ʪʝʣʘ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʪʦʣʴʢʦ ʚ 
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ʨʘʤʢʘʭ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʦʧʳʪ ʩ ʧʨʠʙʦʨʦʤ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʚʝʩʦʤʦʩʪʠ 

ʪʝʣ, ʧʨʠʤʝʥʝʥʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʜʠʥʘʤʦʤʝʪʨʦʚ ʧʨʠ ʜʚʠʞʝʥʠʠ ʛʨʫʟʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʙʣʦʢʦʚ 

[1, 50ï52]). ʕʪʠ ʠʟʤʝʨʝʥʠʷ ʦʯʝʥʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳ ʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʨʝʙʫʶʪ ʚʝʩʴʤʘ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʚʨʝʤʷ. ʆʧʳʪ ʧʦ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʚʝʩʘ ʪʝʣʘ ʧʨʠ ʧʦʤʦʱʠ ʜʘʪʯʠʢʘ ʩʠʣʳ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʩ ʤʠʥʠʤʫʤʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʡ ï ʥʫʞʝʥ ʜʘʪʯʠʢ, ʢʦʤʧʴʶʪʝʨ, USB-ʢʘʙʝʣʴ, ʛʨʫʟ 100ï

200 ʛ. ɿʘʧʫʩʢʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʦʙʥʫʣʝʥʠʠ ʜʘʪʯʠʢʘ (ʥʫʣʴ ʚʝʩʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʛʨʫʟʘ). ɼʘʣʝʝ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʫ ʜʘʪʯʠʢʘ ʛʨʫʟ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʝʛʦ ʚʝʩ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. 

ʇʦʩʣʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʫʢʦʡ ʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚʚʝʨʭ (ʚʝʢʪʦʨ ʫʩʢʦʨʝʥʠʷ ʚʥʘ-

ʯʘʣʝ ʜʚʠʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥ ʚʚʝʨʭ, ʚ ʢʦʥʮʝ ʜʚʠʞʝʥʠʷ ï ʚʥʠʟ), ʟʘʪʝʤ ï ʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʚʥʠʟ (ʚʝʢʪʦʨ ʫʩʢʦʨʝʥʠʷ ʚʥʘʯʘʣʝ ʜʚʠʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥ ʚʥʠʟ, ʚ ʢʦʥʮʝ ʜʚʠʞʝʥʠʷ ï 

ʚʚʝʨʭ). ʇʦʣʫʯʝʥʥʳʡ ʛʨʘʬʠʢ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1. ɺ ʦʙʩʫʞʜʝʥʠʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʝʝ:  

- ʩʠʣʘ ʜʝʡʩʪʚʠʷ ʛʨʫʟʘ ʥʘ ʜʘʪʯʠʢ (ʚʝʩ ʪʝʣʘ) ʧʨʠ ʜʚʠʞʝʥʠʠ ʨʫʢʠ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ 

ʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦ ʚʝʨʪʠʢʘʣʠ; 

- ʟʘʨʘʥʝʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪ 

ʚʳʛʣʷʜʝʣ ʫʙʝʜʠʪʝʣʴʥʦ ʠ ʦʜʥʦʟʥʘʯʥʦ; 

- ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʩʠʣʳ ʠ ʫʩʢʦʨʝʥʠʷ F = ma (ʚʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ) ʠ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʨʫʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʩʠʣʘ ʠʟʤʝʥʷʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ;  

- ʫʩʢʦʨʝʥʠʝ ʧʦʯʪʠ ʣʠʥʝʡʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʪʘʢ ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʪʦʯʢʠ 

ʛʨʘʬʠʢʘ ʧʨʠ ʟʘʤʝʜʣʝʥʥʦʤ ʜʚʠʞʝʥʠʠ, ʢʦʛʜʘ ʚʝʩ ʪʝʣʘ ʚʝʜʝʪ ʩʝʙʷ çʥʝʧʨʘʚʠʣʴʥʦè ʠ ʜʘʞʝ ʨʘ-

ʚʝʥ ʥʫʣʶ (ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʫʩʢʦʨʝʥʠʝ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ 

ʤʛʥʦʚʝʥʥʦ ʠ ʪʦ, ʯʪʦ ʜʘʪʯʠʢ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʥʝʨʮʠʶ); 

- ʨʠʩʫʥʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʪʝʣʘ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʠ 

ʫʩʢʦʨʝʥʠʷ ʧʦʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ, ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʠʟʤʝʥʝʥʠʝ ʚʝʩʘ ʪʝʣʘ (ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʫʩʢʦ-

ʨʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʫʩʢʦʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ). 

 
ʅʝʚʝʩʦʤʦʩʪʴ ʪʝʣʘ ʚ ʪʝʯʝʥʠʝ ʝʛʦ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʪʘʢʞʝ ʬʠʢʩʠʨʫʝʪʩʷ ʜʘʪʯʠʢʦʤ ʩʠʣʳ 

ʧʨʠ ʤʠʥʠʤʫʤʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʜʦʩʪʘʪʦʯʥʦ ʜʘʪʯʠʢʘ ʠ ʥʝʙʦʣʴʰʦʛʦ ʛʨʫʟʘ. ʇʘʜʝʥʠʝ ʜʘʪʯʠʢʘ ʩ 

ʛʨʫʟʦʤ ʥʘ ʦʧʦʨʝ ʩ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʦʜʥʦʡ ʨʫʢʠ ʥʘ ʣʘʜʦʥʴ ʜʨʫʛʦʡ ʨʫʢʠ. 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩ. 2.  
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ʊʘʢʞʝ ʚʝʩ ʪʝʣʘ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʝʣʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ɽʩʣʠ ʜʘʪʯʠʢ ʩʠʣʳ ʩ ʪʝʣʦʤ 

ʥʘ ʧʣʘʪʬʦʨʤʝ ʜʚʠʛʘʪʴ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʜʠʫʩʘ (ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ) 

ʩ ʧʦʩʪʦʷʥʥʦʡ ʠʣʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ, ʪʦ ʚʝʩ ʪʝʣʘ ʪʘʢʞʝ ʜʦʣʞʝʥ ʠʟʤʝʥʷʪʴʩʷ, ʩʦʛʣʘʩʥʦ 

ʟʘʢʦʥʘʤ ʅʴʶʪʦʥʘ. ʈʝʟʫʣʴʪʘʪ ʦʧʳʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʷʤ ʩʠʣʳ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ʆʧʳʪ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠ ʩ ʧʦʩʪʦʷʥ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ, ʟʘʜʘʚ ʧʨʠ ʵʪʦʤ ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʣʠ-

ʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ ʜʘʪʯʠʢʘ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʠʝ ʧʨʦʩʪʳʝ ʷʚʣʝʥʠʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʣʫʯʘʶʱʠʝ ʘʧʨʠʦʨʥʦʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, 

ʩʪʘʥʦʚʷʪʩʷ ʥʘʛʣʷʜʥʳʤʠ ʠ ʚʝʩʴʤʘ ʜʦʩʪʫʧʥʳʤʠ ʧʨʠ ʤʠʥʠʤʫʤʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʠ ʷʚʣʝʥʠʷ ʤʦ-

ʛʫʪ ʦʙʩʫʞʜʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʤʦʙʠʣʴʥʦʛʦ 

ʢʣʘʩʩʘ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʪʯʠʢʦʚ ʩʠʣʳ (ʦʪ 5 ʰʪʫʢ), ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʬʨʦʥ-

ʪʘʣʴʥʳʭ ʦʧʳʪʦʚ.  

ɺʳʩʪʨʘʠʚʘʷ ʩʠʩʪʝʤʫ ʦʙʥʦʚʣʝʥʠʷ ʐʌʕ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʣʝ-

ʜʫʝʪ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ. ʅʘʠʙʦʣʝʝ 
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ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʬʠʟʠʢʝ ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʚʘʞʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʧʦʥʷʪʠʡ. ʂ ʯʠʩʣʫ ʧʦʩʣʝʜʥʠʭ ʦʪʥʦʩʠʪʩʷ ʧʦʥʷʪʠʝ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʦ ʦʙʲʝʤʫ ʢ ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʪʝʛʦʨʠʠ.  

ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʠʟʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʬʠʟʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʇʦʥʷʪʠʝ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʮʝ-

ʣʦʤ [5, 120ï122]. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ çʵʥʝʨʛʠʷ ʬʠʟʠ-

ʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʝʸ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ. ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʚʢʣʶʯʘʝʪ ʵʥʝʨ-

ʛʠʶ ʭʘʦʪʠʯʝʩʢʦʛʦ (ʪʝʧʣʦʚʦʛʦ)ʜʚʠʞʝʥʠʷ ʚʩʝʭ ʤʠʢʨʦʯʘʩʪʠʮ ʩʠʩʪʝʤʳ (ʤʦʣʝʢʫʣ, ʘʪʦʤʦʚ, ʠʦʥʦʚ ʠ 

ʪ. ʜ.) ʠ ʵʥʝʨʛʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʯʘʩʪʠʮè [9] . ʅʦ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʚʦ ʚʥʠʤʘʥʠʝ ʪʝ ʩʦ-

ʩʪʘʚʣʷʶʱʠʝ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʘʭ. ʇʦ-

ʵʪʦʤʫ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʩʧʦʩʦʙʘʭ ʠʟ-

ʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ. 

ɺ ʦʧʳʪʘʭ ʧʦ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ 

ʚʳʷʚʠʪʴ ʨʷʜ ʛʠʧʦʪʝʟ: 

- ʚʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʚʠʜʠʤʳʤ ʝʝ çʠʩʯʝʟʥʦʚʝʥʠʝʤè ʧʨʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʠ ʪʝʣ ʜʦʣʞʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ;  

- ʧʨʠ çʠʩʯʝʟʥʦʚʝʥʠʠè ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʫʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʥʝʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʪʝʣ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝ-

ʥʠʝ ʠʭ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʬʨʦʚʦʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ï20é+110 Áʉ, ʥʦʫʪʙʫʢ, 

USB-ʢʘʙʝʣʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʨʘʟʣʠʯʥʘʷ ʦʩʥʘʩʪʢʘ ʦʧʳʪʦʚ.  

ʕʢʩʧʝʨʠʤʝʥʪ 1. ɺʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʢʘʢ ʩʧʦʩʦʙʘ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥ-

ʥʝʡ ʵʥʝʨʛʠʠ ʪʝʣʘ.  

ʇʨʠʙʦʨʳ ʠ ʤʘʪʝʨʠʘʣʳ: ʮʠʬʨʦʚʦʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ï20é+110 Áʉ, ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦ-

ʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷè, ʥʦʫʪʙʫʢ, USB-ʢʘʙʝʣʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʣʘʜʦʥʴ ʫʯʘʱʝʛʦʩʷ.  

ɿʘʜʘʥʠʝ: ʠʩʧʦʣʴʟʫʡʪʝ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʦʪ ʩʚʦʝʡ ʣʘʜʦʥʠ ʜʘʪʯʠʢʫ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʧʨʝʜʝʣʠʪʝ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʠʟ ʥʠʭ.  

ɺʦʟʤʦʞʥʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ: ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʪʝʧʣʦʧʝʨʝ-

ʜʘʯʠ? ʂʘʢʦʡ ʩʧʦʩʦʙ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʪʚʝʨʜʳʭ ʪʝʣ; ʞʠʜʢʦʩʪʝʡ; ʛʘʟʦʚ? 

ʂʘʢʠʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ ʥʘʠʣʫʯʰʝʡ/ʥʘʠʭʫʜʰʝʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ?  

ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ: ʦʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʝʡ ʩʧʦʩʦʙ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ï ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʣʘʜʦʥʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʨʝʥʥʳʡ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʳʙʨʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ. ʀʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʪʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʣʘʜʦʥʠ ʚʩʝʛʜʘ ʥʠʞʝ +36 Áʉ. 

ʄʦʞʥʦ ʦʙʩʫʜʠʪʴ ʩ ʫʯʘʱʠʤʠʩʷ ʚʦʧʨʦʩʳ ʬʠʟʠʦʣʦʛʠʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʠ ʧʦʯʝʤʫ ʣʘʜʦʥʴ ʠ ʜʨʫʛʠʝ 

ʫʯʘʩʪʢʠ ʨʫʢʠ ʯʝʣʦʚʝʢʘ ʠʤʝʶʪ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʧʦʩʦʙʘ ʬʠʢʩʘʮʠʠ ʢʦʥʚʝʢʮʠʠ ʢʘʢ ʩʧʦʩʦʙʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʦʞʥʦ ʧʦʤʝ-

ʩʪʠʪʴ ʜʘʪʯʠʢ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʩʤ ʦʪ ʨʘʩʢʨʳʪʦʡ ʣʘʜʦʥʠ, ʥʦ ʵʬʬʝʢʪ ʙʫʜʝʪ ʣʫʯʰʝ, ʝʩʣʠ ʣʘʜʦʥʴ 

ʩʚʝʨʥʫʪʴ ʪʨʫʙʦʯʢʦʡ ʠ ʨʘʟʤʝʩʪʠʪʴ ʝʝ ʚʝʨʪʠʢʘʣʴʥʦ, ʘ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ 1 ʩʤ ʦʪ ʚʝʨʭʥʝʛʦ ʮʝʥʪʨʘ ʵʪʦʡ çʪʨʫʙʳè.  

ʀʟʣʫʯʝʥʠʝ ʢʘʢ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʦʪ ʣʘʜʦʥʠ ʢ ʜʘʪʯʠʢʫ ʪʝʤʧʝʨʘʪʫʨʳ 

ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʠ ʧʦʜʥʝʩʝʥʠʠ ʜʘʪʯʠʢʘ ʢ ʥʠʟʫ ʣʘʜʦʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦ ʨʝʙʨʦʤ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ 1 ʩʤ.  
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ɺʩʝ ʵʪʠ ʩʧʦʩʦʙʳ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʙʩʫʞʜʘʶʪʩʷ, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʝʥʠʶ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʜ-

ʣʝʞʘʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ï ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʢʦʥʚʝʢ-

ʮʠʠ ʠ ʠʟʣʫʯʝʥʠʷ ʣʘʜʦʥʠ ʯʝʣʦʚʝʢʘ. 

ʕʢʩʧʝʨʠʤʝʥʪ 2. ɺʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʩʠʣʳ ʪʨʝʥʠʷ ʢʘʢ ʩʧʦʩʦʙʘ 

ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʪʝʣʘ.  

ʇʨʠʙʦʨʳ ʠ ʤʘʪʝʨʠʘʣʳ: ʪʝ ʞʝ, ʯʪʦ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 1, ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʩʪʦʣʘ, ʣʠʩʪ ʦʬʠʩʥʦʡ ʙʫʤʘʛʠ ʬʦʨʤʘʪʘ ɸ4, ʜʝʨʝʚʷʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ï ʪʨʠʙʦʤʝʪʨʳ, ʙʨʫʩʢʠ 

ʠ ʪ.ʧ., ʢʫʩʦʯʢʠ ʢʘʨʪʦʥʘ, ʣʘʩʪʠʢ).  

ɿʘʜʘʥʠʝ: ʦʧʨʝʜʝʣʠʪʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʜʚʠʞʝʥʠʷ 

ʦʜʥʦʛʦ ʪʝʣʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʫʛʦʛʦ ʪʝʣʘ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ.  

ɺʦʟʤʦʞʥʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ: ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ 

ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʫʛʦʛʦ ʪʝʣʘ? ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ? ʂʘʢʠʝ ʚʝʱʝʩʪʚʘ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʦʙʨʘʟʫʶʪ ʵʥʝʨʛʠʶ ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʪʝʣʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʫʛʦʛʦ 

ʪʝʣʘ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ? ʇʦʯʝʤʫ?  

ʅʝʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʪʨʝʥʠʠ ʢʦʥʯʠʢʦʤ ʜʘʪʯʠʢʘ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ï ʩʨʘʟʫ ʚʠʜʥʳ ʨʘʟʣʠʯʠʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʘʪʯʠʢʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ʇʨʠ ʪʨʝʥʠʠ ʧʦ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʥʝʙʦʣʴʰʠʝ, ʧʨʠ 

ʪʨʝʥʠʠ ʧʦ ʰʝʨʦʭʦʚʘʪʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ï ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ (ʩʤ. ʨʠʩ. 4ï5). 

 
ʕʢʩʧʝʨʠʤʝʥʪ 3. ɺʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʩʠʣʳ ʫʧʨʫʛʦʩʪʠ ʢʘʢ ʩʧʦʩʦʙʘ 

ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʪʝʣʘ.  

ʇʨʠʙʦʨʳ ʠ ʤʘʪʝʨʠʘʣʳ: ʪʝ ʞʝ, ʯʪʦ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 1, ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ ʜʣʠʥʦʡ 

25ï30 ʩʤ, ʜʝʨʝʚʷʥʥʳʡ ʙʨʫʩʦʢ, ʤʝʜʥʘʷ ʠʣʠ ʘʣʶʤʠʥʠʝʚʘʷ ʧʨʦʚʦʣʦʢʘ ʩʝʯʝʥʠʝʤ 2ï3 ʤʤ2 ʠ ʜʣʠʥʦʡ 

15ï20 ʩʤ, ʚʦʟʜʫʰʥʳʡ ʰʘʨʠʢ; ʪʦʣʴʢʦ ʫ ʫʯʠʪʝʣʷ: ʤʦʣʦʪʦʢ, ʛʚʦʟʜʴ 70 ʤʤ, ʢʫʩʦʢ ʜʦʩʢʠ ʪʦʣʱʠʥʦʡ 

40ï50 ʤʤ ʠ ʜʣʠʥʦʡ 30ï40 ʩʤ.  

ɿʘʜʘʥʠʝ: ʦʧʨʝʜʝʣʠʪʝ, ʠʟʤʝʥʷʝʪʩʷ ʣʠ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʪʝʣ ʧʨʠ ʠʭ ʜʝʬʦʨʤʘʮʠʠ (ʧʨʦʚʦ-

ʣʦʢʘ, ʚʦʟʜʫʰʥʳʡ ʰʘʨʠʢ), ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʫʧʨʫʛʦʤ ʫʜʘʨʝ (ʢʨʘʷ ʩʪʝʨʞʥʷ ʦ ʙʨʫʩʦʢ); ʚʳʷʚʠʪʝ ʬʘʢ-

ʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦ ʚʥʫʪʨʝʥ-

ʥʶʶ. 

ɺʦʟʤʦʞʥʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ: ʇʦʯʝʤʫ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʦʚʳʰʝ-

ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʪʝʣ ʠʣʠ ʧʨʠ ʥʝʫʧʨʫʛʦʤ ʫʜʘʨʝ? ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʵʪʦ ʫʜʘʝʪʩʷ 
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ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ? ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʪʝʣ ʧʨʠ ʥʝ-

ʫʧʨʫʛʦʤ ʫʜʘʨʝ? ʇʨʠ ʜʝʬʦʨʤʘʮʠʠ ʪʝʣ? 

 

 
 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʬʠʢʩʘʮʠʠ ʨʘʟʣʠʯʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʠ ʫʜʘʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʧʦ ʤʝʪʘʣʣʫ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʘʷ ʜʠʩʩʠʧʘʮʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

ʚ ʚʦʟʜʫʭ ʠʣʠ ʚ ʜʨʫʛʠʝ ʦʢʨʫʞʘʶʱʠʝ ʪʝʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, 

ʥʘʛʨʝʚʘʝʪʩʷ ʚʝʩʴ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʝʜʤʝʪ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʤʘʩʩʫ. ʈʘʟ-

ʥʦʩʪʴ ʢʦʥʝʯʥʦʡ ʠ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʵʪʦʤ ʥʝʚʳʩʦʢʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʫʜʘʨʘʭ ʧʦ ʤʝʪʘʣʣʦʤ 

ʧʦ ʤʝʪʘʣʣʫ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʙʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʣʘ ʤʘʣʦʡ ʤʘʩʩʳ, ʣʝʛʢʦ ʧʦʜʜʘʶʱʠʝʩʷ 

ʜʝʬʦʨʤʘʮʠʠ (ʤʝʜʴ, ʘʣʶʤʠʥʠʡ), ʘ ʚ ʢʘʯʝʩʪʚʝ ʫʜʘʨʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ï ʤʦʣʦʪʦʢ ʤʘʩʩʦʡ ʥʝ ʤʝʥʝʝ 

0,5 ʢʛ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʦʨʳ ʜʣʷ ʧʨʦʙʥʦʛʦ ʦʙʨʘʟʮʘ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʬʘʥʝʨʥʳʡ ʙʨʫʩʦʯʝʢ ʪʦʣʱʠ-

ʥʦʡ ʥʝ ʤʝʥʝʝ 1 ʩʤ. ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʜʝʬʦʨʤʘ-

ʮʠʠ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʫʜʘʨʝ ʤʝʪʘʣʣʦʤ ʦ ʜʝʨʝʚʦ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʚʟʷʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ 

ʠ ʫʜʘʨʠʪʴ ʝʛʦ ʢʨʘʝʤ ʧʦ ʜʝʨʝʚʷʥʥʦʤʫ ʙʨʫʩʦʯʢʫ. ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʩʣʝʜʫʝʪ ʩʨʘʟʫ ʞʝ ʧʦʤʝ-

ʩʪʠʪʴ ʚ ʧʦʣʫʯʠʚʰʝʝʩʷ ʫʛʣʫʙʣʝʥʠʝ ʨʘʟʤʝʨʘʤʠ ʦʢʦʣʦ 1 ʩʤ ʠ ʛʣʫʙʠʥʦʡ 2ï3 ʤʤ. ʀʟʤʝʥʝʥʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʜʘʥʥʦʛʦ ʦʧʳʪʘ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.6. ʇʦʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʫʛʣʫʙʣʝʥʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 10ï15 ʩʝʢʫʥʜ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʋʯʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʫʜʘʨ ʤʦʣʦʪʢʦʤ ʧʦ ʜʦʩʢʝ 40ï50 ʤʤ ʦʙʨʘʪʥʳʤ (ʦʩʪʨʳʤ) 

ʢʦʥʮʦʤ ʤʦʣʦʪʢʘ ʠ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʙʦʣʝʝ ʯʝʤ ʚʧʝʯʘʪʣʷʶʱʠʤ (ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʨʝʚʘ ʚ ʤʝʩʪʝ 

ʫʜʘʨʘ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 5ï10 Áʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣʳ ʫʜʘʨʘ). 

ʇʨʠ ʜʝʬʦʨʤʘʮʠʠ ʨʝʟʠʥʳ ʵʥʝʨʛʠʷ ʨʘʩʩʝʠʚʘʝʪʩʷ ʥʝ ʩʨʘʟʫ, ʧʨʠ ʝʝ ʫʜʣʠʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠʟʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʨʝʟʢʦ ʠ ʵʪʦ ʣʝʛʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʝʩʪʝ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʦʤ ʜʝʬʦʨʤʘʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʛʦʨʣʦʚʠʥʘ ʩʧʫʱʝʥʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʰʘʨʠʢʘ ï ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ 5ï6 ʨʘʟ ʧʦʪʷʥʫʪʴ 

ʨʫʢʘʤʠ ʟʘ ʝʛʦ ʢʦʥʮʳ). ʂ ʪʦʤʫ ʞʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʨʝʟʠʥʳ ʚʝʩʴʤʘ ʥʠʟʢʘ ʠ ʥʝʣʴʟʷ ʟʘʧʦʜʦʟʨʠʪʴ 

ʢʘʢ ʧʨʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʰʘʨʠʢʘ ʪʝʧʣʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʧʘʣʴʮʝʚ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, 

ʝʩʣʠ ʦʥʠ ʦʪʩʪʦʷʪ ʦʪ ʫʯʘʩʪʢʘ ʥʘ 3ï4 ʩʤ. ʄʝʜʥʘʷ ʠ ʘʣʶʤʠʥʠʝʚʘʷ ʧʨʦʚʦʣʦʢʘ, ʥʘʦʙʦʨʦʪ, ʭʦʨʦʰʦ 

ʧʨʦʚʦʜʷʪ ʪʝʧʣʦ, ʥʦ ʠ ʩʠʣʴʥʦ ʨʘʩʩʝʠʚʘʶʪ ʝʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʧʦʚʳ-

ʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʠʟʛʠʙʘ ʧʘʣʴʮʳ ʨʫʢ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3ï4 ʩʤ. 

ʕʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʪʝʧʣʦ ʦʪ ʧʘʣʴʮʝʚ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʢ ʤʝʩʪʫ ʠʟʛʠʙʘ. 
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ʇʦʩʣʝ 5ï10 ʩʛʠʙʘʥʠʡ-ʨʘʟʛʠʙʘʥʠʡ ʧʨʦʚʦʣʦʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʩʛʠʙʘ (ʜʘʪʯʠʢ ʧʨʦʩʪʦ ʫʧʠʨʘʝʪʩʷ ʚ ʤʝʩʪʦ ʩʛʠʙʘ ʥʘ ʧʣʦʭʦ ʧʨʦʚʦʜʷʱʝʡ ʪʝʧʣʦ ʦʩʥʦʚʝ ï ʢʘʨ-

ʪʦʥʝ ʠʣʠ ʜʨʝʚʝʩʠʥʝ). ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʩʭʦʜʥʳ ʩ ʫʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ï ʜʘʪʯʠʢ ʬʠʢʩʠʨʫʝʪ 

ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 2ï3 Áʉ. 

 

 
ɺʳʚʦʜʳ. ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʠʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʚʝʜʝ-

ʥʠʶ ʦʧʳʪʦʚ, ʯʝʪʢʦ ʬʦʨʤʫʣʠʨʫʶʪ ʚʳʚʦʜʳ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘʧ 

ʢʦʥʢʨʝʪʥʦ-ʯʫʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʥʷʪʠʷ çʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷè ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʝʝ ʠʟ-

ʤʝʥʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦ, ʥʘʨʷʜʫ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʘʟʠʩʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʠʭʩʷ. ʉʠʩʪʝʤʘ ʰʢʦʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʦʛʘʱʘʝʪʩʷ ʥʦʚʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴ-

ʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʌɻʆʉ ʚ ʦʙʫʯʝʥʠʠ ʬʠʟʠʢʝ. 
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Abstract. Submitted work to createçModel of the library catalogè K.N. Derunov and çAmong 

the books è N.A .Rubakin. The attention is the main purpose of these proceedings; marked criteria 

for the selection of literatuactre in pointers; reveals their practical significance. Highlights the work 

to create works of K. N. Derunova: the second edition of çexemplary library catalogè and çConsol-

idated journal reviews pointer for the period 1847 - 1907 yearsè . The only published part çModel of 

the library catalogè. While writing this article, the following methods: historical and comparative 

method of analysis. For the first time a comparative analysis of bibliographical works K.N.Derunov 

and N.A.Rubakin. These works have made a significant contribution to the development of recom-

mendatory bibliography of the XX century, laying the foundations of its methodology. 

Keywords: KN Derunov, NA Rubakin, metodika recommendation bibliographing, çModel of 

the library catalogè, çAmong the booksè. 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʪʦʨʠʢʦ-ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʜʝʷʪʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʙʠʙʣʠʦʛʨʘ-

ʬʠʠ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠʟʫʯʝʥʠʝ ʥʘʩʣʝʜʠʷ ʂʦʥʩʪʘʥʪʠʥʘ ʅʠʢʦʣʘʝʚʠʯʘ ɼʝʨʫʥʦʚʘ ʠ ʅʠʢʦ-

ʣʘʷ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʈʫʙʘʢʠʥʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʠʙ-

ʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʪʨʫʜʦʚ ʂ.ʅ. ɼʝʨʫʥʦʚʘ çʇʨʠʤʝʨʥʳʡ ʙʠʙʣʠʦʪʝʯʥʳʡ ʢʘʪʘʣʦʛè ʠ ʅ.ɸ. ʈʫʙʘʢʠʥʘ 

çʉʨʝʜʠ ʢʥʠʛè.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉ ʠʤʝʥʝʤ ʂ. ʅ. ɼʝʨʫʥʦʚʘ ʩʚʷʟʘʥ ʨʷʜ ʪʨʫʜʦʚ ʧʦ ʪʝʦʨʠʠ ʠ ʠʩ-

ʪʦʨʠʠ ʙʠʙʣʠʦʛʨʘʬʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʙʠʙ-

ʣʠʦʛʨʘʬʠʠ, ʙʠʙʣʠʦʛʨʘʬʠʠ ʨʝʮʝʥʟʠʡ. ʆʜʥʘʢʦ ʚ ʠʩʪʦʨʠʶ ʨʫʩʩʢʦʡ ʙʠʙʣʠʦʛʨʘʬʠʠ ʦʥ ʚʦʰʝʣ ʢʘʢ 

ʘʚʪʦʨ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʪʨʫʜʘ ʚ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʙʠʙʣʠʦʛʨʘʬʠʠ ï çʇʨʠʤʝʨʥʦʛʦ 

ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʢʘʪʘʣʦʛʘè. ɻʦʚʦʨʷ ʦ ʪʚʦʨʯʝʩʢʦʤ ʥʘʩʣʝʜʠʠ ʅ.ɸ. ʈʫʙʘʢʠʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʝʛʦ ʪʨʫʜ çʉʨʝʜʠ ʢʥʠʛè. 

ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ çʇʨʠʤʝʨʥʦʛʦ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʢʘʪʘʣʦʛʘè ʙʳʣʘ ʥʘʯʘʪʘ ʂ.ʅ. ɼʝʨʫʥʦʚʳʤ 

ʚ 1901 ʛʦʜʫ ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʪʨʫʜʘ ïʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʧʨʠ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ. çʉʨʝʜʠ ʢʥʠʛè ʅ.ɸ. ʈʫʙʘʢʠʥʘ ï ʵʪʦ ʩʧʨʘ-

ʚʦʯʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʘ ʪʘʢʞʝ ʢʥʠʞʥʳʭ ʤʘʛʘʟʠʥʦʚ. ʈʘʟʣʠʯʥʦʝ ʮʝʣʝʚʦʝ ʠ ʯʠʪʘʪʝʣʴʩʢʦʝ ʥʘʟʥʘʯʝ-

ʥʠʝ ï ʧʝʨʚʦʝ ʦʪʣʠʯʠʝ ʜʘʥʥʳʭ ʪʨʫʜʦʚ.  

ʇʝʨʚʦʝ ʠʟʜʘʥʠʝ çʇʨʠʤʝʨʥʦʛʦ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʢʘʪʘʣʦʛʘè ʚʳʰʣʦ ʚ ʩʚʝʪ ʚ 1906ʛ. ʆʩʥʦʚʦʡ ʜʣʷ 

ʦʪʙʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʦʩʣʫʞʠʣʠ ʨʝʮʝʥʟʠʠ. ʂʥʠʛʠ, ʧʦʣʫʯʠʚʰʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ 

ʨʝʮʝʥʟʝʥʪʦʚ, ʟʘʥʦʩʠʣʠʩʴ ʂ.ʅ. ɼʝʨʫʥʦʚʳʤ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʠʩʢʠ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʪʨʫʜʘ ʅ.ɸ. ʈʫʙʘʢʠʥʘ çʉʨʝʜʠ ʢʥʠʛè ʩʦʩʪʘʚʠʣʠ çʇʨʦʛʨʘʤʤʳ ʜʦʤʘʰʥʝʛʦ ʯʪʝʥʠʷè (ʄʦʩʢʚʘ) ʠ 

çʇʨʦʛʨʘʤʤʳ ʯʪʝʥʠʷ ʜʣʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷè (ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ). ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʦʤ ʙʳʣʦ 

ʧʨʦʩʤʦʪʨʝʥʦ ʥʝ ʤʝʥʝʝ ʩʪʘ ʢʘʪʘʣʦʛʦʚ ʨʘʟʣʠʯʥʳʭ ʢʥʠʞʥʳʭ ʤʘʛʘʟʠʥʦʚ ʠ 240 ʢʘʪʘʣʦʛʦʚ 

ʧʝʪʝʨʙʫʨʛʩʢʠʭ ʠ ʧʨʦʚʠʥʮʠʘʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ (çʂʥʠʞʥʳʡ ʚʝʩʪʥʠʢè) ʠ 

ʦʬʠʮʠʘʣʴʥʳʝ (çʉʧʠʩʢʠ ʠʟʜʘʥʠʡ, ʚʳʰʝʜʰʠʭ ʚ ʈʦʩʩʠʠè) ʠʟʜʘʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʅ.ɸ. 

ʈʫʙʘʢʠʥʳʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʪʘʣʦʛʠ ʢʥʠʞʥʳʭ ʤʘʛʘʟʠʥʦʚ ɸ.ʌ. ɹʘʟʫʥʦʚʘ, ʗ.ɸ. ʀʩʘʢʦʚʘ ʠ 

ʀ.ʀ.ɻʣʘʟʫʥʦʚʘ, ʩʦʩʪʘʚʣʝʥʥʳʝ ɺ.ʀ. ʄʝʞʦʚʳʤ [6, C.91]. ʈʘʟʣʠʯʥʘʷ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ï ʚʪʦʨʦʝ ʦʪʣʠʯʠʝ ʪʨʫʜʦʚ ʂ.ʅ. ɼʝʨʫʥʦʚʘ ʠ ʅ.ɸ. ʈʫʙʘʢʠʥʘ.  

ʄʘʪʝʨʠʘʣ ʚ ʢʘʪʘʣʦʛʝ ʂ.ʅ. ɼʝʨʫʥʦʚʘ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʥʘʫʢ ʘʥʛʣʠʡʩʢʦʛʦ ʬʠʣʦʩʦʬʘ ʠ ʩʦʮʠʦʣʦʛʘ ɻ. ʉʧʝʥʩʝʨʘ. ʆʩʥʦʚʫ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʘ 

ʚ ʢʘʪʘʣʦʛʝ ʅ.ɸ. ʈʫʙʘʢʠʥʘ ʩʦʩʪʘʚʠʣʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʫʢ ʬʨʘʥʮʫʟʩʢʦʛʦ ʬʠʣʦʩʦʬʘ ʆ. ʂʦʥʪʘ, 

ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʨʘʟʥʠʮʫ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʪʨʫʜʘʭ.  


















































