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ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ  ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʟʜʝʣʫ çɸʨʭʠʪʝʢʪʫʨʥʘʷ ʘʢʫʩʪʠʢʘè 

ʜʠʩʮʠʧʣʠʥʳ çɸʨʭʠʪʝʢʪʫʨʥʘʷ ʬʠʟʠʢʘè ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʉʅʠʇ 23-03-2003 çɿʘʱʠʪʘ ʦʪ ʰʫʤʘè. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʫʨʩʦʚʳʭ ʨʘʩʯʝʪʥʦ-ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ (5-ʡ ʢʫʨʩ ʧʦ ʌɻʆʉ-2 ʠ 4-ʡ ʢʫʨʩ ʧʦ 

ʌɻʆʉ-3) ʠʣʠ ʨʘʟʜʝʣʘ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʩʧʝʮʠʘʣʠʩʪʘ, ʙʘʢʘʣʘʚʨʘ ʠʣʠ ʤʘʛʠ-

ʩʪʨʘ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʜʥʝʚʥʳʭ ʠ ʚʝʯʝʨʥʝʤ ʬʘʢʫʣʴʪʝʪʘʭ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʅʀʈʉ. ɺʳʧʦʣʥʝʥʠʝ ʈɻʈ ʠʣʠ ʨʘʟʜʝʣʘ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʥʘʷ ʬʠ-

ʟʠʢʘè. 
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I.  ʕʃɽʂʊʈʆɸʂʋʉʊʀʂɸ 

1. ɺʚʝʜʝʥʠʝ. 

ɽʩʣʠ ʧʦʤʝʱʝʥʠʝ ʠʤʝʝʪ ʦʙʲʝʤ ʜʦ 300ʤ
3
, ʛʦʣʦʩ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ 

ʤʦʞʥʦ ʨʘʩʩʣʳʰʘʪʴ ʙʝʟ ʦʩʦʙʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʥʩʠʚ-

ʥʳʭ ʨʘʥʥʠʭ (ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʜʦ 50ʤʢʩ) ʦʪʨʘʞʝʥʠʡ ʟʚʫʢʘ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʠʣʴʥʦʛʦ ʵʭʘ ʚ ʪʘʢʦʤ ʧʦʤʝʱʝʥʠʠ ʤʘʣʦʚʝʨʦʷʪʥʦ ʠʟ-ʟʘ ʤʘʣʦʡ ʜʣʠʥʳ ʩʚʦʙʦʜʥʦ-

ʛʦ ʧʨʦʙʝʛʘ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʝʛʦ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʟʚʫʢʦʧʦ-

ʛʣʦʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʟʘʣʘ. ʆʜʥʘʢʦ, ʝʩʣʠ ʦʜʠʥ ʠʟ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦ-

ʤʝʱʝʥʠʷ ʤʝʥʴʰʝ ʜʣʠʥʳ ʧʦʣʫʚʦʣʥʳ ʩʘʤʦʡ ʥʠʟʢʦʡ ʩʣʳʰʠʤʦʡ ʯʘʩʪʦʪʳ (ʦʢʦʣʦ 

8,5ʤ), ʚ ʪʘʢʦʤ ʟʘʣʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʷʭ, ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʩʪʦʷʯʠʝ ʚʦʣʥʳ. ʀʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝ-

ʥʠʶ ʨʝʟʦʥʘʥʩʥʳʭ ʷʚʣʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʨʦʤʢʦʩʪʠ ʠ ʚʨʝʤʝʥʠ 

ʨʝʚʝʨʙʝʨʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʧʦʤʝʱʝʥʠʷ ʦʪ 300ʤ
3
 ʜʦ 3000ʤ

3
 ʧʦʷʚʣʷʝʪʩʷ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʫʩʠʣʝʥʠʷ ʟʚʫʢʘ ʧʦ ʚʩʝʤ ʟʨʠ-

ʪʝʣʴʩʢʠʤ ʤʝʩʪʘʤ, ʚʢʣʶʯʘʷ ʣʦʞʠ, ʙʘʣʢʦʥʳ ʠ ʛʘʣʝʨʝʠ. 

ɺ ʙʦʣʴʰʠʭ ʧʦ ʦʙʲʝʤʫ ʟʘʣʘʭ*  ʧʦʷʚʣʝʥʠʝ ʩʪʦʷʯʠʭ ʚʦʣʥ ʤʘʣʦʚʝʨʦʷʪʥʦ ʠʟ-

ʟʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ, ʦʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ çʪʝʘʪʨʘʣʴʥʦʛʦ ʵʭʘè ʦʪ ʟʘʜʥʝʡ ʩʪʝʥʳ ʟʘʣʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʝʝ ʧʨʷ-

ʤʦʫʛʦʣʴʥʦʤ ʩʦʯʣʝʥʝʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʪʦʣʢʘ. 

ɺ ʘʢʫʩʪʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʟʘʣʘʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪ-

ʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʠʣʝʥʠʝ ʟʚʫʢʘ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʣʝʟʥʳʭ ʦʪʨʘʞʝʥʠʡ, ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʜʣʷ ʩʣʝʜʫʶɦ ʠʭ ʟʥʘʯʝʥʠʡ ʠʭ 

ʦʙʲʝʤʦʚ: 

1) V  1500ʤ
3
 (ʜʦ 300ʯʝʣ.), ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ; 

2) V  8500ʤ
3
 (ʜʦ 1500ʯʝʣ.), ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʝʤʣʝʤʳʡ, 

ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ɺ ʩʣʫʯʘʝ ʧʨʝʚʳʰʝʥʠʷ ʵʪʠʭ ʧʨʝʜʝʣʦʚ ʚʤʝʩʪʠʤʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʟʚʫʢʦʫʩʠʣʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ: 

- ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʝʛʦ ʨʘʚʥʦʤʝʨ-

ʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʩʝʤʫ ʟʘʣʫ; 

- ʥʝ ʚʥʦʩʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʰʫʤʦʚ ʚ ʟʘʣ; 

- ʩʦʭʨʘʥʷʪʴ ʧʦʩʪʦʷʥʥʳʤʠ ʧʘʨʘʤʝʪʨʳ ʠʩʭʦʜʥʦʛʦ ʟʚʫʢʘ ʧʦ ʘʤʧʣʠʪʫʜʥʳʤ 

ʠ ʯʘʩʪʦʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʩʢʘʞʝʥʠʷ ʟʚʫʢʘ). 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʤʝʨʘ ʢʘʯʝʩʪʚʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ ʝʩʪʴ ʧʨʦʠʟ-

ʚʝʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʚʫʢʘ ȹL ʠ ʜʝʩʷʪʠʯʥʦʛʦ ʣʦʛʘ-

ʨʠʬʤʘ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ȹf. 

* ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜ ʪʝʨʤʠʥʦʤ çʟʘʣè ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʤʝʱʝʥʠʝ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ. 
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ɼʣʷ ʙʦʣʴʰʦʛʦ ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ ʦʨʢʝʩʪʨʘ ȹL=75ʜɹ (ʦʪ ʧʠʘʥʠʩʩʠʤʦ ʜʦ 

ʬʦʨʪʠʩʩʠʤʦ), ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʚʢʣʶʯʘʶʱʝʤ ʚʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ 

ʪʝʤʙʨʘ, ȹf=20ʢɻʮ. ʊʦʛʜʘ ʢʨʠʪʝʨʠʡ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʟʚʫʢʦʫʩʠ-

ʣʝʥʠʷ ʂ(ȹL, ȹf) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

ʂ(ȹL, ȹf) = ȹLĀlogȹf = 75Ālog20 = 97,6.                                                    (1) 

ʇʦʜʦʙʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʪʨʫʜʥʦʜʦʩʪʠʞʠ-

ʤʦ ʜʣʷ ʩʘʤʠʭ ʩʦʚʝʨʰʝʥʥʳʭ ʩʠʩʪʝʤ ʟʚʫʢʦʫʩʠʣʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʠʩʪʝʤʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ȹL<70ʜɹ ʠ ȹf=15ʢɻʮ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ: 

70,5 < ʂ(ȹL, ȹf) < 82,3.                                                                              (2) 

 

2. ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʟʚʫʢʦʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʤʠʢ-

ʨʦʬʦʥʘ (ʤʠʢʨʦʬʦʥʦʚ), ʫʩʠʣʠʪʝʣʷ (ʫʩʠʣʠʪʝʣʝʡ) ʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ (ʛʨʦʤʢʦ-

ʛʦʚʦʨʠʪʝʣʝʡ). 

ʄʠʢʨʦʬʦʥʳ. ɼʣʷ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʤʠʢʨʦʬʦʥʦʚ: 

- ʢʦʥʜʝʥʩʘʪʦʨʥʳʝ; 

- ʣʝʥʪʦʯʥʳʝ; 

- ʢʘʪʫʰʝʯʥʳʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ; 

- ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʢʨʦʬʦʥʳ ʧʝʨʚʦʛʦ ʪʠʧʘ, ʠʤʝʶʱʠʝ 

ʣʠʥʝʡʥʳʝ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʰʠʨʦʢʦʤ ʟʚʫʢʦʚʦʤ ʜʠʘʧʘ-

ʟʦʥʝ. ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʚʳʙʦʨʝ ʤʠʢʨʦʬʦʥʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʤʠʢʨʦʬʦʥʘ  ʦʥ ʙʫʜʝʪ ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʟʚʫʢ, ʠʟʣʫʯʘʝʤʳʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʦʙʨʘʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʚʦʶʱʠʭ ʠ ʩʚʠ-

ʩʪʷʱʠʭ ʰʫʤʦʚ. 

ʆʙʳʯʥʦ ʦʙʨʘʪʥʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʚʦʟʥʠʢʘʝʪ ʥʘ ʯʘʩʪʦʪʝ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʡ ʦʩʥʦʚʥʦʡ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʝ ʧʦʤʝʱʝʥʠʷ ï 
2L

c
f p

, ʛʜʝ L - ʭʘʨʘʢ-

ʪʝʨʥʳʡ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʟʘʣʘ, ʦʜʥʘʢʦ, ʟʘʪʝʤ ʦʥʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʯʘʩʪʦ-

ʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʦʣʴʰʦʤʫ ʫʨʦʚʥʶ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʟʣʫʯʘʝʤʦʛʦ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʚ ʩʪʦʨʦʥʫ ʤʠʢʨʦʬʦʥʘ. 

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ. 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ, ʩʦʟʜʘʚʘʝʤʘʷ ʚ ʧʦʤʝʱʝʥʠʠ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʛʦʣʦ-

ʩʦʤ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ (ʙʝʟ ʫʩʠʣʝʥʠʷ), ʩʦʩʪʘʚʣʷʝʪ ʈʘ = 3Ā10
-6 
ɺʪ, ʘ ʝʝ ʧʠʢʦʚʳʝ 

(ʤʘʢʩʠʤʘʣʴʥʳʝ) ʟʥʘʯʝʥʠʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʛʦʣʦʩʘ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 3Ā10
-3 
ɺʪ. 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʦʤʢʦʛʦ-

ʚʦʨʠʪʝʣʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ ʘʢʫʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚʣʷʝʪ 3% (ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʂʇɼ ï 5%). ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʫʢʘʟʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʫ-
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ʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʧʦʚʳʰʝʥʥʦʛʦ ʛʦʣʦʩʘ ʯʝʣʦʚʝʢʘ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ: 

ʈɻ ʣ = 0,003/0,03 = 0,1 ɺʪ. 

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʟʚʫʢʦʚʦʡ ʢʦʣʦʥʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 6-9 ʛʨʦʤ-

ʢʦʛʦʚʦʨʠʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʦʜʠʥ ʨʷʜ (ʯʘʱʝ ʚʝʨʪʠʢʘʣʴʥʦ), ʝʩʪʴ: 

,10f2,4D 3

r ?   ʛʜʝ f ï ʟʚʫʢʦʚʘʷ ʯʘʩʪʦʪʘ, ɻʮ; ?- ʚʳʩʦʪʘ ʢʦʣʦʥʢʠ, ʤ. 

ʅʘʧʨʠʤʝʨ, 1,5-ʤʝʪʨʦʚʘʷ ʟʚʫʢʦʚʘʷ ʢʦʣʦʥʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: 

ʘ) f=125ɻʮ     1;125,01,52,4Dr
 

ʙ) f=250ɻʮ     1,47;25,01,52,4Dr
 

ʚ) f=1000ɻʮ   2,94.11,52,4Dr
 

ɺ ʜʠʬʬʫʟʦʨʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷʭ ʜʠʘʬʨʘʛʤʘ, ʚʭʦʜʷʱʘʷ ʚ ʝʛʦ ʤʝʭʘ-

ʥʠʯʝʩʢʫʶ ʧʦʜʚʠʞʥʫʶ ʩʠʩʪʝʤʫ, ʚʳʧʦʣʥʷʝʪ ʢʘʢ ʬʫʥʢʮʠʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝ-

ʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʘʢʫʩʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʬʫʥʢʮʠʶ ʠʟʣʫʯʝʥʠʷ ʟʚʫʢʘ ʚ ʦʢ-

ʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʣʠʷʥʠʷ ʨʝʟʦʥʘʥʩʦʚ ʦʙʲʝʤʘ ʢʦʨʧʫʩʘ ʢʦ-

ʣʦʥʢʠ, ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʢʠ ʧʦʢʨʳʚʘʶʪ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʩʪʨʦʥʘʧʨʘʚʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʛʨʫʧʧʦʚʳʝ ʠʟʣʫʯʘʪʝʣʠ ï ʟʚʫʢʦʚʳʝ ʢʦʣʦʥʢʠ, ʨʘ-

ʜʠʘʣʴʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʠ ʟʚʫʢʦʚʳʝ ʣʶʩʪʨʳ. 

ʈʫʧʦʨʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠʟʤʝʥʝʥʠʷ ʧʦ-

ʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ï ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ, ʨʝʞʝ ï ʢʦʥʠʯʝʩʢʠʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʚʫʢʦʚʦʡ ʤʦʱʥʦʩʪʠ ʨʫ-

ʧʦʨʳ ʚʥʦʩʷʪ ʟʘʤʝʪʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʦʣʴʰʦʡ ʚʝ-

ʣʠʯʠʥʦʡ ʠ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʛʦʨʣʦʚʠʥʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʠ ʨʝʜʢʦ ï ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ, ʭʦʪʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʩʣʝʜʥʠʭ ʦʯʝʚʠʜʥʳ ï 

ʤʘʣʳʝ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʭʦʨʦʰʘʷ ʧʝʨʝʜʘʯʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʚʳʩʦʢʘʷ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʠ ʚʳʙʦʨʝ ʫʩʠʣʠʪʝʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝ, ʫ ʢʦʪʦʨʳʭ ʚʳ-

ʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʪʨʝʙʫʝʤʫʶ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ 

ʣʠʰɹ ʯʘʩʪʴ ʝʛʦ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʠʣʠʪʝʣʷ 

ʥʘ ʧʨʝʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʰʫʤʦʚ ʠ ʠʩʢʘʞʝʥʠʡ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʘʣʳ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ (ʩʠʩʪʝʤʘʤʠ 

ʦʟʚʫʯʠʚʘʥʠʷ) ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʜʚʫʤ ʛʨʫʧʧʘʤ: 

1) ʟʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʟʨʠʪʝʣʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʟʚʫʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦ 
ʩʮʝʥʳ ʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʟʚʫʢʦʫʩʠʣʝʥʠʷ (ʣʝʢʮʠʦʥʥʳʝ, ʢʦʥʮʝʨʪʥʳʝ ʟʘʣʳ, 

ʟʘʣʳ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ); 

2) ʟʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʟʨʠʪʝʣʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʟʚʫʢ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ 

ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ (ʢʠʥʦʪʝʘʪʨʳ). 
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ʉʠʩʪʝʤʘ ʦʟʚʫʯʠʚʘʥʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʚʫʢʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʠʣʠ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʧʝʨʝʜʘʶʱʘʷ ʩʠʛʥʘʣ ʦʪ 

ʥʦʩʠʪʝʣʷ (CD, DVD-ʧʣʝʝʨʳ, ʤʘʛʥʠʪʦʬʦʥʳ, ʵʣʝʢʪʨʦʬʦʥʳ ʠʣʠ ʢʠʥʦʧʨʦʝʢʪʦʨʳ, 

ʚʠʜʝʦʧʨʦʝʢʪʦʨʳ ʠ ʪ.ʧ.) ʢ ʩʣʫʰʘʪʝʣʶ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩ-

ʪʝʤ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʚ ʟʘʣʘʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʜʣʷ ʢʠʥʦʪʝʘʪʨʦʚ ʵʪʦ ʦʯʝʚʠʜʥʦ) ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʭ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. ɺ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʟʘʣʘʭ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʢʨʦʤʝ ʫʩʠʣʝʥʠʷ 

ʟʚʫʢʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʝʱʝ ʠ ʬʫʥʢʮʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ (ʪ.ʥ. ʘʤʙʠʦʬʦʥʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ).  

ɺʩʣʝʜʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʨʤ, ʚʳʩʦʪ ʠ ʦʙʲʝʤʦʚ ʟʘʣʦʚ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʩʦʩʪʦʠʪ: 

- ʚ ʦʙʦʩʥʦʚʘʥʥʦʤ ʚʳʙʦʨʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ; 

- ʚʳʙʦʨʝ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʠʢʨʦʬʦʥʦʚ ʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ; 

- ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʨʨʝʢʮʠʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʫ-

ʢʦʫʩʠʣʝʥʠʷ. 

 

3. ʉʦʩʨʝʜʦʪʦʯʝʥʥʳʝ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʟʚʫʢʦʚʦʩʧʨʦʠʟ-

ʚʝʜʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʣʘʭ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʠʩʪʝʤ ʟʚʫʢʦʫʩʠ-

ʣʝʥʠʷ: ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ, ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʘʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʇʨʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʟʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʥʘʧʨʠʤʝʨ, 

ʥʘʜ ʵʩʪʨʘʜʦʡ ʠʣʠ ʧʦ ʙʦʢʘʤ ʩʮʝʥʠʯʝʩʢʦʛʦ ʧʦʨʪʘʣʘ. ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʚʳʥʦ-

ʩʷʪʩʷ ʚʧʝʨʝʜ ʠ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʢʨʦʬʦʥʫ (ʤʠʢʨʦʬʦʥʘʤ) ʩ ʮʝʣʴʶ ʦʩ-

ʣʘʙʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ. 

ʈʘʩʩʨʝʜʦʪʦʯʝʥʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝ-

ʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʪʘʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ 

ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʢʘʞʜʦʡ ʦʟʚʫʯʠʚʘʝʤʦʡ ʟʦʥʝ ʩʦʟʜʘʝʪʩʷ ʙʣʠʞʘʡʰʠʤ ʛʨʦʤ-

ʢʦʛʦʚʦʨʠʪʝʣʝʤ, ʘ ʥʘ ʩʪʳʢʘʭ ʟʦʥ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʫʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ 

ʩʦʩʝʜʥʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩʫʤʤʠʨʫʶʪʩʷ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʟʚʫʯʠʚʘʥʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʨʘʟʥʝʩʝ-

ʥʳ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʩʫʤʤʘʨʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʟʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʨʦʤ-

ʢʦʛʦʚʦʨʠʪʝʣʝʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭ ʚʠʜʦʚ: 

- ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʟʘʣʘ; 

- ʤʘʣʦʤʦʱʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʚʤʦʥʪʠʨʦʚʘʥʳ ʚ ʩʧʠʥʢʠ ʢʨʝʩʝʣ. 

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʢʨʝʩʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʘʚʜʳʚʘʶʱʠʤ ʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʣʘʭ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ, ʝʩʪʴ ʭʦʨʦʰʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʜʘʚʣʝʥʠʷ 
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ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ; ʧʦʚʳʰʝʥʥʘʷ ʯʝʪʢʦʩʪʴ ʫʩʠʣʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʤʘʣʘʷ ʘʢʫʩʪʠʯʝ-

ʩʢʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. 

ʆʜʥʘʢʦ ʥʝʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʟʚʫʢʘ ʫ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʨʝʯʠ ʠ ʦʯʝʥʴ ʨʝʜ-

ʢʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥʮʝʨʪʥʳʭ ʧʨʦʛʨʘʤʤ 

ʠ ʩʦʣʠʩʪʦʚ ʚ ʙʦʣʴʰʠʭ ʟʘʣʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʟʚʫʢʦʫʩʠʣʝ-

ʥʠʝ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʘʢʫʩʪʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ʉʪʝʨʝʦ-

ʬʦʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʟʘʣʝ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʤʠʢʨʦʬʦʥʦʚ ʩ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷʤʠ ʜʦ 5, ʘ ʟʘʪʝʤ ʝʛʦ ʨʦʩʪ ʟʘʤʝʜʣʷʝʪʩʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʥʦʨʘʤʥʳʭ ʢʠʥʦʪʝʘʪʨʘʭ ʠ ʢʠʥʦʢʦʥʮʝʨʪʥʳʭ ʟʘʣʘʭ ʠʩ-

ʧʦʣʴʟʫʶʪ 5-ʪʠ, 9-ʪʠ ʠ 12-ʪʠ ʠ ʙʦʣʝʝ ʢʘʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝ-

ʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʪʴ ʩʪʝʨʝʦ, ʨʘʩʰʠʨʝʥʥʳʡ ʩʪʝʨʝʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʵʬʬʝʢʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠ-

ʷʪʠʝ ʨʝʯʝʚʳʭ ʠ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʩʥʦʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʣʦʚ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʨʝʯʝʚʳʭ ʧʨʦʛʨʘʤʤ ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝʝ ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ, ʯʝʤ ʜʣʷ ʤʫʟʳ-

ʢʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʡ ʨʝʚʝʨʙʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʫʤʝʥʴʰʝʥʠʝ, 

ʫʚʝʣʠʯʝʥʠʝ) ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʝʤʫ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʫʟʳʢʘʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɸʤʙʠʦʬʦʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ 

ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʨʝʚʝʨʙʝʨʘʮʠʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʚʨʝʤʝʥʝʤ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʨʝʚʝʨʙʝʨʘʮʠʝʡ ʟʘʣʘ. 

ʇʨʠ ʨʘʙʦʪʝ ʘʤʙʠʦʬʦʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʣʫʯʰʘʝʪʩʷ ʟʚʫʯʘʥʠʝ ʤʫʟʳʢʠ, 

ʦʥʦ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʣʥʳʤ, ʦʙʲʝʤʥʳʤ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝ-

ʥʠʷ ʜʠʬʬʫʟʥʦʩʪʠ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʚ ʟʘʣʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʟʨʠʪʝʣʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʨʷʤʫʶ ʟʚʫ-

ʢʦʚʫʶ ʵʥʝʨʛʠʶ ʦʪ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʦʪʨʘʞʝʥʥʘʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʟʘʣʘ ʟʚʫʢʦʚʘʷ ʵʥʝʨʛʠʷ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʘ, ʯʝʤ ʧʨʷʤʘʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʫʢ-

ʪʫʨʥʘʷ ʬʦʨʤʘ ʧʣʘʥʘ ʠ ʨʘʟʨʝʟʘ ʟʘʣʘ ʩʦ ʟʚʫʢʦʫʩʠʣʝʥʠʝʤ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʘ ʯʝʤ 

ʚ ʟʘʣʘʭ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʢʫʩʪʠʢʦʡ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝ ʩ ʮʝ-

ʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞ-

ʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʘʢʫʩʪʠ-

ʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʣʘʜʢʝ ʵʣʝʢ-

ʪʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ɺ ʟʘʣʘʭ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ çʨʘʥʥʠʡ ʟʚʫʢè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʷʤʦʡ ʠ 

ʦʪʨʘʞʝʥʥʳʡ ʟʚʫʢ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 80 ʤʩ ʧʦʩʣʝ ʧʨʠʭʦʜʘ ʧʨʷ-

ʤʦʛʦ ʟʚʫʢʘ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠʭʦʜʘ 

ʵʪʠʭ ʨʘʥʥʠʭ ʟʚʫʢʦʚ ï ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʟʚʫʢʠ, ʧʨʠʰʝʜʰʠʝ ʦʪ ʙʦʢʦʚʳʭ ʩʪʝʥ ʚ 
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ʧʝʨʚʳʝ 80 ʤʩ, ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ çʨʘʩʰʠʨʝʥʠʷè ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ ʠ ʦʙʲʝʤʥʦ-

ʩʪʠ ʟʚʫʯʘʥʠʷ ʤʫʟʳʢʠ. 

4. ɸʢʫʩʪʠʯʝʩʢʠʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʤʝʱʝʥʠʡ. 

ɼʣʷ ʨʝʯʠ ʚʘʞʥʝʡʰʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʝʝ ʨʘʟʙʦʨʯʠʚʦʩʪʴ (ʘʨʪʠʢʫ-

ʣʷʮʠʷ) ʠ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʛʨʦʤʢʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ ʠ ʧʦʩʪʦ-

ʨʦʥʥʠʭ ʰʫʤʦʚ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʘʢʞʝ ʫʨʦʚʥʝʤ ʛʨʦʤʢʦʩʪʠ ʠʩʪʦʯʥʠʢʘ (ʠʩʪʦʯʥʠʢʦʚ) ʟʚʫʢʘ, ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠ 

ʦʙʲʝʤʥʦʩʪʴʶ ʟʚʫʯʘʥʠʷ, ʪʝʤʙʨʘʣʴʥʦʡ ʦʢʨʘʩʢʦʡ, ʙʘʣʘʥʩʦʤ ʟʚʫʢʘ ʠ ʨʷʜʦʤ ʜʨʫ-

ʛʠʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ.  

ɼʣʷ ʨʝʯʠ ʛʣʘʚʥʳʡ ʩʫʙʲʝʢʪʠʚʥʳʡ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ - ʭʦʨʦ-

ʰʘʷ ʩʣʦʛʦʚʘʷ ʠ ʦʙʱʘʷ ʨʘʟʙʦʨʯʠʚʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʯʠʩʪʦ çʠʥ-

ʬʦʨʤʘʪʠʚʥʫʶè ʨʝʯʴ ï ʣʝʢʮʠʶ, ʜʦʢʣʘʜ, ʤʦʥʦʣʦʛ ʠ ʪ.ʧ. ʠ ʨʝʯʴ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʫʶ, ʠʤʝʶʱʫʶ, ʙʣʘʛʦʜʘʨʷ ʠʥʪʦʥʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʵʩʪʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ (ʜʨʘʤʪʝʘʪʨ). 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʤʫʟʳʢʠ ʠ ʨʝʯʠ ʩʫʱʝʩʪʚʫʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʝʜʝʣʳ 

ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,4ʩʝʢ 

ʜʦ 1ʩʝʢ ʜʣʷ ʨʝʯʠ, ʦʪ 1ʩʝʢ ʜʦ 1,5ʩʝʢ ʜʣʷ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ ʠ ʦʪ1,8ʩʝʢ ʜʦ 2,2ʩʝʢ 

ʜʣʷ ʩʠʤʬʦʥʠʯʝʩʢʦʡ ʤʫʟʳʢʠ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʝ 

ʦʱʫʱʝʥʠʝ çʞʠʟʥʝʥʥʦʩʪʠè ʟʚʫʯʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘ-

ʮʠʠ ʥʘ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪʘʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʟʘʣʦʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʠʩʪʝʤ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ ʫʞʝ ʥʝ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʄʝʞʜʫ 

ʧʨʷʤʳʤ ʟʚʫʢʦʤ ʠ ʩʠʛʥʘʣʦʤ ʟʘʚʝʨʰʘʶʱʝʛʦ ʫʯʘʩʪʢʘ ʨʝʚʝʨʙʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʨʘʩʧʦʣʦʞʝʥ ʩʧʝʢʪʨ ʨʘʥʥʠʭ ʧʦʣʝʟʥʳʭ ʦʪʨʘʞʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶ-

ʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʟʚʫʯʘʥʠʷ. ʀʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʚʨʝʤʷ ʧʨʠʭʦʜʘ 

ʦʧʨʝʜʝʣʷʶʪ ʢʦʤʬʦʨʪʥʳʝ ʠ ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʟʦʥʳ ʧʘʨʪʝʨʘ ʠ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ, ʬʦʨʤʳ ʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʪʜʝʣʢʠ ʦʪʨʘʞʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʝʥ ʠ ʧʦ-

ʪʦʣʢʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʪʘʢʠʝ ʦʪʨʘʞʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʦ ʧʨʠʭʦʜʘ ʢ ʩʣʫʰʘʪʝ-

ʣʷʤ. ʉʠʩʪʝʤʳ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʩ ʮʠʬʨʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʘʢʫʩʪʠʢʦʡ ʟʘʣʘ ʧʦʟʚʦ-

ʣʷʶʪ ʫʣʫʯʰʠʪʴ ʟʚʫʢʦʚʫʶ ʢʘʨʪʠʥʫ ʨʘʥʥʠʭ ʧʦʣʝʟʥʳʭ ʦʪʨʘʞʝʥʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʟʘʧʦʣʥʠʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʟʘʧʘʟʜʳʚʘʶʱʠʤʠ ʧʦʚʪʦʨʝʥʠʷʤʠ ʟʚʫ-

ʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʪʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʝʩʪʝ-

ʩʪʚʝʥʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʦʪʨʘʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʟʚʫ-

ʯʘʥʠʷ. 

ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʨʘʥʥʠʤʠ ʠ ʧʦʟʜʥʠʤʠ ʟʚʫʢʦʚʳʤʠ ʦʪʨʘʞʝʥʠʷʤʠ ʣʝʞʠʪ 

ʚʙʣʠʟʠ 50ʤʩ ʜʣʷ ʨʝʯʠ ʠ 80ʤʩ ʜʣʷ ʤʫʟʳʢʠ, ʧʨʠ ʵʪʦʤ ʨʘʥʥʠʝ ʦʪʨʘʞʝʥʠʷ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪ ʧʦʪʦʣʢʘ ʧʦʚʳʰʘʶʪ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʧʦʟʜʥʠʝ 

ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ (ʦʙʲʝʤʥʦʩʪʴ). ɹʦʢʦʚʳʝ ʦʪʨʘʞʝʥʠʷ, ʧʨʠʭʦ-

ʜʷʱʠʝ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 25 ʜʦ 80ʤʩ, ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʪʴ ʢʘʢ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʪʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʨʝʯʝʚʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʩʠʛʥʘʣʘ. 
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ɻʨʦʤʢʦʩʪʴ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʟʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʙʲʝʢʪʠʚʥʫʶ 

ʦʮʝʥʢʫ ʛʨʦʤʢʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ ʧʨʠ ʠʛʨʝ çʬʦʨʪʠʩʩʠʤʦè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʝʢʦʪʦʨʦʡ ʦʞʠʜʘʝʤʦʡ ʛʨʦʤʢʦʩʪʠ ʥʘ ʤʝʩʪʝ ʧʨʦʩʣʫʰʠʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʘʨʘʤʝʪʨʫ çʛʨʦʤʢʦʩʪʴè ʚ ʙʦʣʴʰʠʥʩʪ-

ʚʝ ʭʦʨʦʰʠʭ ʟʘʣʦʚ ʧʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʧʨʷʤʦʛʦ ʟʚʫʢʘ ʦʪ ʦʨʢʝʩʪʨʘ ï 18ʤ, ʦʪ 

ʩʦʣʠʩʪʦʚ - 6õ15ʤ. 

ɺ ʩʠʣʫ ʟʥʘʯʠʤʦʩʪʠ ʚʣʠʷʥʠ ̫ʨʘʥʥʠʭ ʠ ʧʦʟʜʥʠʭ ʟʚʫʢʦʚʳʭ ʦʪʨʘʞʝʥʠʡ ʥʘ 

ʘʢʫʩʪʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʩʪʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʛʝʦʤʝʪʨʠʠ ʢʦʥʮʝʨʪʥʳʭ ʟʘʣʦʚ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥ-

ʜʫʝʤʳʝ ʚʨʝʤʝʥʘ ʟʘʧʘʟʜʳʚʘʥʠʷ ʜʣʷ ʨʝʯʠ ʠ ʤʫʟʳʢʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʦʝ 

ʟʘʧʘʟʜʳʚʘʶʱʝʝ ʦʪʨʘʞʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʭʦʜʠʪ ʦʪ ʧʦʪʦʣʢʘ; ʚʪʦʨʦʝ ï ʦʪ 

ʙʦʢʦʚʳʭ ʩʪʝʥ; ʪʨʝʪʴʝ ï ʦʪ ʟʘʜʥʝʡ ʩʪʝʥʳ ʟʘʣʘ. 

ʊʘʙʣʠʮʘ  

ɺʠʜ ʟʚʫʯʘʥʠʷ ȹtʧʦʪ (ʤʩ) ȹtʙʦʢ.ʩʪ. (ʤʩ) ȹtʟʘʜʥ. ʩʪ. (ʤʩ) 

ʨʝʯʴ 10-15 15-22 24-45 

ʤʫʟʳʢʘ 20-30 35-50 50-70 

 

ʀʟ ʥʝʝ ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦʰʝʡ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ ʨʘʥʥʠʝ 

ʠ ʧʦʟʜʥʠʝ ʚʨʝʤʝʥʘ ʟʘʧʘʟʜʳʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʙʦʣʴʰʠʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʜʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʤʝʣʦʜʠʯʝʩʢʦʛʦ ʟʚʫʯʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝʝ 

ʟʘʧʘʟʜʳʚʘʥʠʝ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʶʪ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʨʘʟʤʝʨʳ ʜʣʷ ʨʝʯʝʚʳʭ ʟʘʣʦʚ: 

ʚʳʩʦʪʘ ʠ ʰʠʨʠʥʘ ʥʝ ʤʝʥʝʝ 7ʤ ʠ 14ʤ; ʜʣʷ ʢʦʥʮʝʨʪʥʳʭ ʟʘʣʦʚ: ʚʳʩʦʪʘ ʠ ʰʠʨʠʥʘ 

ʥʝ ʤʝʥʝʝ 9ʤ ʠ 18ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

5. ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʠʩʪʝʤʘʤ ʦʟʚʫʯʝʥʠʷ ʠ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʦʟʚʫʯʝʥʠʷ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ, ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʟʨʠ-

ʪʝʣʴʥʳʭ ʤʝʩʪ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦ-

ʚʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ (ʙʝʟ ʠʩʢʘʞʝʥʠʡ) ʟʚʫʯʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  ʟʚʫʢʘ. 

ɼʣʷ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 90-94ʜɹ, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʫʨʦʚʥʶ ʟʚʫʢʘ ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ ʦʨʢʝʩʪʨʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʟʘʣʘ. 

ɼʣʷ ʨʝʯʝʚʳʭ ʧʨʦʛʨʘʤʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 

80ʜɹõ86ʜɹ. ʇʨʠʤʝʨʥʦ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʘʪʦʨ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ 1,5ʤõ2ʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ.  

ʅʘʨʷʜʫ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʫʨʦʚʥʝʤ ʟʚʫʢʘ ʩʠʩʪʝʤʘ ʦʟʚʫʯʝʥʠʷ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʪʴ ʠ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ ʩʣʫʰʘʪʝʣʴʩʢʠʭ 

ʤʝʩʪ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʷʤʠ ʟʚʫʢʘ, ʩʦʟʜʘ-

ʚʘʝʤʳʤʠ ʩʠʩʪʝʤʦʡ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

6ʜɹ ʜʣʷ ʤʫʟʳʢʠ ʠ 8ʜɹ ʜʣʷ ʨʝʯʠ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʜʣʝʞʘʱʝʡ ʨʘʟʙʦʨʯʠʚʦʩʪʠ 

ʨʝʯʠ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʚ ʟʘʣʝ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʷʚ-

ʣʝʥʠʶ ʤʝʰʘʶʱʝʛʦ ʠʣʠ ʟʘʤʝʪʥʦʛʦ ʵʭʘ. ʕʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʝʩʣʠ 
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ʟʚʫʢ ʙʣʠʞʘʡʰʝʛʦ ʢ ʩʣʫʰʘʪʝʣʶ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʧʨʠʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʥʴʰʝ ʟʚʫʢʘ ʧʝʨʚʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʜʨʫʛʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ. ɼʣʷ ʙʳ-

ʩʪʨʦʡ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʵʭʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʢʫʩʪʠ-

ʢʠ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʨʦʛʦʚʳʤʠ ʢʨʠʚʳʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ ʨʠʩ. 3. 

ʕʭʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʦʟʚʫʯʝʥʠʷ ʫʩʪʨʘʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʜʝʨʞʢʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʙʣʠʞʘʡʰʠʝ ʢ ʩʣʫʰʘʪʝʣʶ ʛʨʦʤʢʦ-

ʛʦʚʦʨʠʪʝʣʠ. ʉ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩʚʷʟʘʥʦ ʠ ʪʨʝʙʦʚʘʥʠʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ. ʅʘʨʫʰʝʥʠʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʟʘʣʘʭ ʧʨʠ ʨʘʩʧʦʣʦ-

ʞʝʥʠʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʧʦ ʙʦʢʘʤ ʧʦʨʪʘʣʘ ʩʮʝʥʳ ʠʣʠ ʥʘ ʙʦʢʦʚʳʭ ʩʪʝʥʘʭ. 

ʏʪʦʙʳ ʫʩʠʣʠʪʴ ʵʬʬʝʢʪ ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʣʠʥʝʡʢʫ ʛʨʫʧʧʳ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘʜ ʧʝʨʚʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ (ʠʩʪʦʯʥʠʢʘʤʠ) ʟʚʫʢʘ. 

ʊʘʢʫʶ ʣʠʥʝʡʢʫ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʚʝʨʭʥʠʤ ʟʚʫʢʦ-

ʚʳʤ ʧʦʨʪʘʣʦʤ, ʧʨʠʯʝʤ ʫʨʦʚʝʥʴ ʟʚʫʢʘ, ʩʦʟʜʘʚʘʝʤʳʡ ʠʤ, ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʦʙʣʘ-

ʜʘʶʱʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʷʤʠ ʟʚʫʢʘ ʜʨʫʛʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ. 

ɺʘʞʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʠʩʪʝʤʘ ʦʟʚʫʯʝ-

ʥʠʷ ï ʦʪʩʫʪʩʪʚʠʝ ʪʝʤʙʨʦʚʳʭ ʠʩʢʘʞʝʥʠʡ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʥʘ 

ʚʭʦʜ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ ʧʦʜʘʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʫʨʦʚ-

ʥ,̫ ʥʦ ʩ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʦʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʠʥʫʩʦʠʜʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʩ 

ʧʣʘʚʥʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʯʘʩʪʦʪʦʡ ʠʣʠ ʪʨʝʪʴʦʢʪʘʚʥʳʝ ʧʦʣʦʩʳ çʨʦʟʦʚʦʛʦè ʰʫʤʘ. 

ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠʥʷʪʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʟʘʣʘ, ʥʝ 

ʜʦʣʞʥʳ ʚʳʭʦʜʠʪʴ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤ ʦʟʚʫʯʝʥʠʷ ʠ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝ-

ʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʟʚʫʯʠʚʘʝ-

ʤʦʡ ʧʣʦʱʘʜʠ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ (ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ), ʟʦ-

ʥʘʣʴʥʳʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ.  

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʩʠʩʪʝʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʥ̫ʠʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ɺ ʟʨʠʪʝʣʴʥʳʭ ʟʘʣʘʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʳʯ-

ʥʦ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘʜ ʚʝʨʭʥʠʤ ʧʦʨʪʘʣʦʤ ʠ ʧʦ ʝʛʦ ʙʦʢʘʤ. ɺʳʩʦʪʫ ʧʦʜʚʝʩʘ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ: ʙʫʜʝʪ ʣʠ ʦʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʟʚʫʯʠʚʘʥʠʷ ʠʣʠ ʜʣʷ ʟʚʫ-

ʢʦʫʩʠʣʝʥʠʷ. 

ɼʣʷ ʩʠʣʴʥʦ ʟʘʛʣʫʰʝʥʥʦʡ ʟʘʜʥʝʡ ʩʪʝʥʳ ʟʘʣʘ (Ŭ>0,8) ʚ ʩʣʫʯʘʝ ʦʟʚʫʯʠʚʘ-

ʥʠʷ ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ ʟʚʫʢʦʚʦʡ ʢʦʣʦʥʢʠ: 
2

ʚ-1h ʝ? , ʘ ʚ ʩʣʫʯʘʝ ʟʚʫʢʦʫʩʠʣʝʥʠʷ:                                                    (3) 

2

ʚ-12h ʝ? , ʛʜʝ                                                                                         (4) 

?- ʜʣʠʥʘ ʟʘʣʘ, ʤ; 
ʚʝ - ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʵʣʣʠʧʩʘ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʛʦ ʜʠʘ-

ʛʨʘʤʤʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʧʨʦʜʦʣʴʥʫʶ ʦʩʴ ʢʦ-

ʣʦʥʢʠ. 
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ɺ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʘ ʤʦ-

ʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʩʦʚʤʝʱʝʥʦ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʭʦʜʘ ʟʨʠʪʝʣʴʥʦʛʦ ʦʱʫɦ ʝʥʠʷ, 

ʪ.ʝ. ʩ ʫʩʠʣʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʠʩʪʦʯʥʠʢ ʟʚʫʢʘ. ɽʩʣʠ ʩʣʫ-

ʰʘʪʝʣʴʩʢʠʝ ʤʝʩʪʘ ʦʭʚʘʪʳʚʘʶʪ ʩʮʝʥʫ, ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʮʝʥʪʨʝ ʟʘʣʘ, ʪʦ ʛʨʦʤʢʦ-

ʛʦʚʦʨʠʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ çʟʚʫʢʦʚʫʶ ʣʶʩʪʨʫè, ʥʘʭʦʜʷʱʫʶʩʷ 

ʧʦʩʝʨʝʜʠʥʝ ʧʦʪʦʣʢʘ. ʉʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʨʠʝʤʣʝʤʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ ʧʨʠ ʩʪʝʨʝʦʬʦ-

ʥʠʯʝʩʢʦʤ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ, ʭʦʪʷ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʪʨʝʙʫʝʤʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ɺ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʟʚʫʯʝʥʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʪʘʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʚ ʢʘʞʜʦʡ ʠʟ ʪʦʯʝʢ ʥʘʭʦʞ-

ʜʝʥʠʷ ʩʣʫʰʘʪʝʣʝʡ, ʩʦʟʜʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦʜʥʠʤ ʠʟ ʙʣʠʞʘʡʰʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠ-

ʪʝʣʝʡ ʠ ʪʦʣʴʢʦ ʥʘ ʩʪʳʢʘʭ ʟʦʥ ʫʨʦʚʥʠ ʦʪ ʩʦʩʝʜʥʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩʫʤʤʠ-

ʨʫʶʪʩʷ (ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ). ʕʪʦ ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚ-

ʥʷ ʟʚʫʢʘ ʚ ʩʪʳʢʦʚʳʭ ʟʦʥʘʭ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʫʤʝʥʴh ʝʥʠʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʦʟʚʫʯʝʥʠʷ. ɿʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʜʣʷ çʧʦʜʟʚʫʯʢʠè ʯʘʩʪʠʯʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘʣʘ ï 

ʥʠʰ, ʙʘʣʢʦʥʦʚ, ʣʦʞ, ʫʟʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʨʦʢ. ɿʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʛʨʦʤ-

ʢʦʛʦʚʦʨʠʪʝʣʝʡ ʥʘ ʙʦʢʦʚʳʭ ʩʪʝʥʘʭ ʟʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʦ-

ʛʦ ʟʚʫʯʘʥʠʷ, ʧʨʠʯʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʥʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʯʝʨʝʟ ʮʠʬʨʦʚʳʝ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ ʫʩʪʨʘʠʚʘʶʪʩʷ ʦʙʳʯʥʦ ʚ ʟʘʣʘʭ ʩ 

ʤʘʣʦʡ ʚʳʩʦʪʦʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʣʠʥʦʡ. ɺ ʜʣʠʥʥʳʭ ʟʘʣʘʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʠʜʝ ʮʝʧʦʯʝʢ ʧʦ ʙʦʢʦʚʳʤ ʩʪʝʥʘʤ, ʧʨʠʯʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷʤʠ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢʠʤʠ, ʯʪʦʙʳ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʦʤʝʱʝʥʠʷ 

ʩʫʤʤʘʨʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʬʦʨʤʠʨʦʚʘʣʩʷ ʦʪ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʠʣʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʠʟʣʫʯʘʪʝʣʝʡ. 

ɺ ʟʘʣʘʭ ʩ ʤʘʣʦʡ ʚʳʩʦʪʦʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʫʟʣʘʭ ʨʝ-

ʛʫʣʷʨʥʦʡ ʩʝʪʢʠ, ʥʘ ʢʦʪʦʨʫʶ ʨʘʟʙʠʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʪʦʣʢʘ, ʧʨʠ ʵʪʦʤ ʰʘʛ ʚ 

ʣʶʙʦʡ ʮʝʧʦʯʢʝ ʠʟʣʫʯʘʪʝʣʝʡ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ ʟʘʧʘʟʜʳʚʘʥʠʝ 

ʩʠʛʥʘʣʦʚ ʩʦʩʝʜʥʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʥʝ ʚʳʟʳʚʘʣʦ ʦʪʯʝʪʣʠʚʦʛʦ ʵʭʘ. ʈʝʰʝʪʢʘ 

(ʩʝʪʢʘ) ʧʦ ʚʩʝʤʫ ʧʦʪʦʣʢʫ ʤʦʞʝʪ ʠʤʝʪʴ ʰʘʭʤʘʪʥʫʶ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʪʨʫʢ-

ʪʫʨʫ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩ ʧʨʠʝʤʣʝʤʳʤ ʟʥʘʯʝʥʠʝʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʟʚʫʢʦʚʦ-

ʛʦ ʧʦʣʷ. 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʣʫʭʦʚʦʡ ʠ ʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟʳ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʥʝ ʩʦʚʧʘʜʘʶʪ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʝʩʝʣʴʥʳʭ ʩʠʩʪʝʤ ʦʟʚʫʯʝʥʠʷ, 

ʢʦʛʜʘ ʥʘ ʩʧʠʥʢʘʭ ʢʨʝʩʝʣ ʫʢʨʝʧʣʝʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ, ʠ 

ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʜʣʷ ʩʣʫʰʘʪʝʣʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʟʜʘʝʪʩʷ ʩʚʦʠʤ ʠ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ 

(ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ) ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷʤʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʠ ʟʦʥʘʣʴʥʫʶ; ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʥʫʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʦʟʚʫʯʝʥʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʜʦʣʞʥʳ ʨʘʩ-

ʧʦʣʘʛʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʧʨʷʤʦʡ ʟʚʫʢ ʦʪ ʥʠʭ ʥʝ ʧʦʧʘʜʘʣ ʚ ʟʦʥʫ ʨʘʩʧʦʣʦʞʝʥʠʷ 



13 

ʤʠʢʨʦʬʦʥʦʚ ʩ ʮʝʣʴʶ ʦʩʣʘʙʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ. ʉʨʝʜʥʠʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʘʣʘ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʤʝʩʪʘʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʠʢʨʦʬʦʥʦʚ, ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ 10%-20% ʚʳʰʝ, ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ 

ʟʘʣʫ. ʕʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʟʘʣʘʭ ʩ ʚʳʜʝʣʝʥʥʳʤ ʩʮʝʥʠʯʝʩʢʠʤ ʦʙʲʝʤʦʤ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʟʘʥʘʚʝʩʳ, ʢʫʣʠʩʳ, ʜʝʢʦʨʘʮʠʠ. ɺ ʟʘʣʘʭ, 

ʛʜʝ ʟʨʠʪʝʣʴʩʢʘʷ ʯʘʩʪʴ ʠ ʩʮʝʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʜʠʥʳʡ ʦʙʲʝʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʫʶ ʦʪʜʝʣʢʫ ʠ/ʠʣʠ ʨʘʩʯʣʝʥʝʥʠʝ ʧʨʠʤʳʢʘʶ-

ʱʠʭ ʢ ʩʮʝʥʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦ-

ʪʳ ʩʠʩʪʝʤʳ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʧʦʣʝʟʥʦ ʦʩʣʘʙʠʪʴ çʪʝʘʪʨʘʣʴʥʦʝ ʵʭʦè ʦʪ ʟʘʜʥʝʡ 

ʩʪʝʥʳ ʟʘʣʘ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʤʳʢʘʥʠʷ ʢ ʧʦʪʦʣʢʫ ʠ ʧʦʢʨʳ-

ʪʠʷ ʝʝ ʵʬʬʝʢʪʠʚʥʳʤ (Ŭ>0,8) ʟʚʫʢʦʧʦʛʣʦʪʠʪʝʣʝʤ. ɼʝʢʦʨʘʪʠʚʥʳʝ ʨʝʰʝʪʢʠ ʧʨʠ-

ʢʨʳʚʘʶʱʠʝ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʝʨʬʦʨʘʮʠʶ ʥʝ 

ʤʝʥʝʝ 70% ʧʦ ʧʣʦʱʘʜʠ ʠ ʪʦʣʱʠʥʫ ʥʝ ʤʝʥʝʝ 1ʩʤ. 

 

6. ɸʢʫʩʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤ ʟʚʫʢʦʫʩʠʣʝʥʠʷ. 

ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʟʚʫʯʠʚʘʝʤʳʭ ʤʝʩʪ ʧʘʨʪʝʨʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʧʨʝʜʝʣʘ-

ʤʠ ʨʘʜʠʫʩʘ ʛʫʣʢʦʩʪʠ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʣʦʱʘʜʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʝʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ. ɺʝʣʠʯʠʥʫ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʈʘʢ, ɺʪ, ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʚʪ,,10
T

Vʨ
ʈ 4

2

ʘʢ
                                                                                    (5) 

ʛʜʝ V ï ʦʙʲʝʤ ʧʦʤʝʱʝʥʠʷ, ʤ
3
; ʊ ï ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ ʜʣʷ ʯʘʩʪʦʪ 500-2000 

ɻʮ, ʩʝʢ; ʨ
2
 ï ʢʚʘʜʨʘʪ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʇʘ. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʈɻ ʣ ʥʘʭʦʜʠʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 

,
100%ʈ

ʈ ʘʢ
ʵʣ

                                                                                           

(6) 

ʛʜʝ   - ʢ.ʧ.ʜ. ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʚ %;  = 0,5% - ʜʣʷ ʤʦʱʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠ-

ʪʝʣʝʡ ʠ  = 0,1%-0,2% - ʜʣʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. 

ʈʘʜʠʫʩ ʛʫʣʢʦʩʪʠ rʛ, ʤ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

rʛ = )]1(3,50/[)(2

0 DS ,                                                                  (7) 

ʛʜʝ  - ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʚ ʟʘʣʝ;  
0S - ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʚʥʫʪ-

ʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʤ
2
;  - ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʝʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ; )(D  - ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʫʛʣʘ  ʤʝʞʜʫ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʩʴʶ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʪʦʯʢʫ. 

ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʟʚʫʯʠʚʘʝʤʳʭ ʤʝʩʪ ʚ ʧʨʝʜʝʣʘʭ ʨʘʜʠʫʩʘ ʛʫʣʢʦʩʪʠ 

ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ ʙʣʠ-

ʞʘʡʰʝʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ, ʝʛʦ ʩʨʝʜʥʠʤ ʩʪʘʥʜʘʨʪʥʳʤ ʟʚʫʢʦʚʳʤ ʜʘʚʣʝʥʠʝʤ 

ʈ1 ʠ ʜʠʘʛʨʘʤʤʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  
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ʋʨʦʚʝʥʴ ʧʨʷʤʦʛʦ ʟʚʫʢʘ Lʧʨ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʚ ʥʘʠʙʦʣʝʝ ʫʜʘ-

ʣʝʥʥʦʡ ʪʦʯʢʝ ʩʣʫʰʘʪʝʣʴʩʢʠʭ ʤʝʩʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ rmax ʦʪ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ, 

ʩʚʷʟʘʥ ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ ʈʵʣ ʠ ʩʨʝʜʥʠʤ ʩʪʘʥʜʘʨʪʥʳʤ ʟʚʫʢʦʚʳʤ 

ʜʘʚʣʝʥʠʝʤ ʈ1 ʩʦʦʪʥʦʰʝʥʠʝʤ: 

Lʧʨ = 20lgʈ1 + 10lgʈɻ ʣ - 20lgrmax + 104,  ʜɹ.                                             (8) 

ɿʥʘʷ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ - ʈ1 ʠʟ ʬʦʨʤʫʣʳ (8) ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʥɦʦʩʪʴ 

ʈɻ ʣ, ʢʦʪʦʨʘʷ ʦʟʚʫʯʠʚʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʟʦʥʫ. ʆʙʱʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱ-

ʥʦʩʪʴ ʩʠʩʪʝʤʳ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʨʘʚʥʘ ʩʫʤʤʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ ʦʪ-

ʜʝʣʴʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ. 

 

7. ʈʘʩʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʷʤʦʛʦ ʟʚʫʢʘ ʧʨʠ ʟʚʫʢʦʫʩʠʣʝʥʠʠ. 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʣʷ ʧʨʷʤʦʛʦ ʟʚʫʢʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʪʠʧʘ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʭ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʇʨʠ ʚʳʩʦʪʝ ʥʘ-

ʩʪʝʥʥʦʛʦ ʧʦʜʚʝʩʘ h ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʥʘʜ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʵʪʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʨʝʪʩʷ ʥʘ 1,2ʤ ʚʳʰʝ ʫʨʦʚʥʷ ʧʦʣʘ) ʰʠʨʠʥʘ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʣʦ-

ʱʘʜʢʠ b, ʜʣʠʥʘ ? ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ȹL ʧʦʜʯʠʥʷʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ: 

- ʜʣʷ ʟʚʫʢʦʚʦʡ ʢʦʣʦʥʢʠ: 
1/2

2

ʚ

22

2

ʛ

2

ʝ1/h1

e1
h

1

2
b

?

?

?

;                                                                           (9) 

ʜɹ; m,
h

ʝ11

)e(1

h
1

1
1g10  ȹL

2

2

ʚ

2

ʚ

2

2

?

?

?
                        (10) 

- ʜʣʷ ʨʫʧʦʨʥʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ: 

2

2

2

ʛ

2

2

11

e11
h

1
b

ʚ

ʚ

e
h

ʝ

?

?

?

;                                                                     

(11) 

ʜɹ;  ,

ʝ1

h
14

1
1

h
ʝ111

2

1
g20  ȹL

2

ʚ

2

2

2

2

ʚ

?

?
?

                 (12) 
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m = 0 ï ʜʣʷ ʦʜʠʥʦʯʥʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ; m = 3 ï ʜʣʷ ʣʠʥʝʡʥʦʡ ʮʝʧʦʯʢʠ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ; 
ʚʛʝ ,ʝ - ʟʥʘʯʝʥʠʷ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʚ ʵʣʣʠʧʩʦʠʜʦʚ, ʢʦʪʦʨʳ-

ʤʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ (ʧʦ 

ʩʧʨʘʚʦʯʥʠʢʫ). 

 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ (ʧʦʪʦʣʦʯʥʦʡ) ʮʝʧʦʯʢʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ (ʦʟʚʫ-

ʯʠʚʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʢʚʘʜʨʘʪʦʤ), ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʚʫ-

ʢʦʚʦʛʦ ʧʦʣʷ ʨʘʚʥʘ: 

ʜɹ,  3,-

)e(1

1
2h

b
1gk10  ȹL

2

2

2

?
                                                      (13) 

ʛʜʝ b ï ʩʪʦʨʦʥʘ ʢʚʘʜʨʘʪʘ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʣʦʱʘʜʢʠ; ʝʝ  ʝ ʚʛ
; k = 1 ï ʜʣʷ 

ʜʠʬʬʫʟʦʨʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ; k = 2 ï ʜʣʷ ʨʫʧʦʨʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ. 

 

8. ʈʘʩʯʝʪ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ ʧʨʠ ʟʚʫʢʦʫʩʠʣʝʥʠʠ. 

ʈʘʩʯʝʪ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ ʧʨʠ ʟʚʫʢʦʫʩʠʣʝʥʠʠ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʧʦʣʝʟʥʦʡ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ ʢ ʩʨʝʜ-

ʥʝʡ ʧʣʦʪʥʦʩʪʠ ʤʝʰʘʶʱʝʛʦ (ʤʘʩʢʠʨʫʶʱʝʛʦ) ʟʚʫʢʘ. ʌʘʢʪʦʨ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝ-

ʯʠ ʧʨʠ ʟʚʫʢʦʫʩʠʣʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʧʦʤʝʱʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ: 

   /T,e
NCŕ4

ɋV13,8
ʊ  Q T

0,69

2
                                                                 (14) 

ʛʜʝ N ï ʯʠʩʣʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ;  - ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʝʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ; V 

ï ʦʙʲʝʤ ʧʦʤʝʱʝʥʠʷ, ʤ
3
; ʩ ï ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ, ʤ/ʩʝʢ; r ï ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ ʢʦʣʦʥʢʠ 

ʜʦ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ; ʊ ï ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ, ʩʝʢ. ɼʘʣʝʝ, ʧʦ ʛʨʘ-

ʬʠʢʫ ʥʘ ʨʠʩ. 2 ʧʦ ʥʘʡʜʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʬʘʢʪʦʨʘ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ ʥʘʭʦ-

ʜʠʪʩʷ ʧʨʦʮʝʥʪ ʩʣʦʛʦʚʦʡ ʨʘʟʙʦʨʯʠʚʦʩʪʠ. 

 

9. ʇʨʦʚʝʨʢʘ ʨʘʩʯʝʪʘ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʵʭʘ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʇʨʦʚʝʨʢʘ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʵʭʘ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʟʚʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʚʳʙʨʘʥʥʦʡ 

ʪʦʯʢʝ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʣʠʞʘʡʰʠʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʠ ʩʦʩʝʜʥʠ-

ʤʠ ʩ ʥʠʤ; 

- ʚʳʯʠʩʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴ ʵʪʠʭ ʫʨʦʚʥʝʡ ȹL ʠ ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ ʟʚʫʢʘ 

ʩʦʩʝʜʥʝʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ȹt ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʣʠʞʘʡʰʝʤʫ ʛʨʦʤʢʦʛʦʚʦʨʠ-

ʪʝʣʶ. 

- ʜʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ȹt ʨʘʟʥʦʩʪʴ ʫʨʦʚʥʝʡ ȹL ʥʝ 

ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʚʳʰʝ ʧʦʨʦʛʦʚʦʡ ʢʨʠʚʦʡ ʥʘ ʨʠʩ. 3. 
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ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩʠʩʪʝʤʳ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʦʪʩʫʪʩʪʚʠʷ ʵʭʘ ʜʣʷ ʦʜʥʦʡ ʪʦʯʢʠ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʘ ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ï ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʶ ʦʟʚʫʯʠʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʂʨʠʚʘʷ 

ʦʮʝʥʢʠ ʵʭʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʮʝʥʢʠ ʦʧʘʩʥʦ-

ʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʭʘ ʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʟʘʧʘʟʜʳʚʘʶʱʠʤ ʩʠʛʥʘʣʦʤ ʷʚʣʷ-

ʝʪʩʷ ʥʝ ʧʨʷʤʦʡ ʟʚʫʢ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ, ʘ ʟʚʫʢʦʚʳʝ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ ʟʘʣʘ (ʦʩʦʙʝʥʥʦ ʦʪ ʟʘʜʥʝʡ ʩʪʝʥʳ). 

 

ʋʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʡ ʦʪʜʝʣʴʥʳʤ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʳʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʜɹ, 104,)D( g20gr20gP10gP20L ʵʣ1 ????                                   (15) 

ʛʜʝ P1 ï ʩʨʝʜʥʝʝ ʩʪʘʥʜʘʨʪʥʦʝ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ (ʇʘ); ʈʵʣ ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʤʦʱʥʦʩʪʴ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ (ɺʪ); D(Ū) ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʣʷ 

ʫʛʣʘ Ū ʤʝʞʜʫ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʩʴʶ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʚʳ-

ʙʨʘʥʥʫʶ ʪʦʯʢʫ; r ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ  ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʜʦ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʠ, ʤ. 

ʟʘʧʘʟʜʳʚʘʥʠʝ ʟʚʫʢʘ ȹt ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ʤʩ, ,
c

1000
ȹr t                                                                                        (16) 

ʛʜʝ ȹr - ʨʘʟʥʦʩʪʴ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʜʚʫʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ, 
ʤ; ʩ ï ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ, ʤ/ʩ. 

 

II.  ʇʈʀʄɽʈ ʈɸʉʏɽʊɸ ɿɺʋʂʆʋʉʀʃɽʅʀʗ ɺ ʇʆʄɽʑɽʅʀʀ 
ɸʋɼʀʊʆʈʀʀ ʅɸ 400 ʏɽʃʆɺɽʂ 

 

10. ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʣʘ. 

ɿʘʜʘʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʚʫʢʦʫʩʠʣʠʪʝʣʴʥʦʡ ʫʩ-

ʪʘʥʦʚʢʠ ʜʣʷ ʘʫʜʠʪʦʨʠʠ ʥʘ 400 ʯʝʣ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʝʨʚʳʤ ʨʷʜʦʤ ʥʘ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʤ ʧʦʣʫ ʠ ʧʝʨʝʜʥʝʡ ʩʪʝʥʦʡ ʨʘʚʥʦ 3ʤ. ʄʠʢʨʦʬʦʥʦʚ 2 ʰʪ. ï ʦʜʠʥ ʩʪʘ-

ʮʠʦʥʘʨʥʳʡ ʥʘ ʢʘʬʝʜʨʝ, ʚʪʦʨʦʡ ï ʫ ʜʦʩʢʠ, ʧʝʨʝʥʦʩʥʦʡ. ʇʦʣ ʧʘʨʢʝʪʥʳʡ, ʩʪʦʣʳ 

ʠ ʩʪʫʣʴʷ ʜʝʨʝʚʷʥʥʳʝ, ʧʦʪʦʣʦʢ ʠ ʩʪʝʥʳ ʧʦʢʨʳʪʳ ʛʠʧʩʦʚʦʡ ʰʪʫʢʘʪʫʨʢʦʡ. ʈʘʟ-

ʨʝʟ ʪʨʝʭʢʨʘʪʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ (ʧʣʦʩʢʠʝ ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʦʪʨʘʞʘʶʱʠʝ ʢʦ-

ʟʳʨʴʢʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʯʘʩʪʴ); ʧʣʘʥ ʠʤʝʝʪ ʪʨʘʧʝʮʠʝʚʠʜʥʫʶ ʬʦʨʤʫ 

ʩ ʫʛʣʦʤ ʨʘʩʢʨʳʪʠʷ ʙʦʢʦʚʳʭ ʩʪʝʥ 6Á ʠ ʟʘʜʥʠʝ ʙʦʢʦʚʳʝ ʦʪʨʘʞʘʶʱʠʝ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩ ʫʛʣʘʤʠ ʟʘʢʨʳʪʠʷ ʧʨʠʤʝʨʥʦ 12Á; ʧʦʣ ʥʘʢʣʦʥʥʳʡ ï ʩ ʫʛʣʦʤ ʧʦʜʲʝʤʘ 7-8Á. 

ʇʨʠʥʠʤʘʝʤ, ʯʪʦ ʨʘʩʯʝʪʥʳʡ ʦʙʲʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʟʘʣʘ ʨʘʚʝʥ 2000ʤ
3
, ʘ ʩ 

ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʜʝʨʝʚʷʥʥʳʭ ʩʪʦʣʦʚ, ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʥʘ ʦʜʥʦʛʦ ʟʨʠʪʝʣʷ ʨʘʚʝʥ 

V1 = 5ʤ
3
. 

ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʧʦʨʮʠʠ ʟʘʣʘ ʩʦʩʪʘʚʷʪ ï 

H:B:L = 3:5:8 ʠ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ ʦʙʲʝʤʘ Vʨ = 2000ʤ
3
 ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 

ʨʘʚʥʳ: 
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ʤ; 7,66V0,6082ʅ 1/3

ʨ
                                                                           (17) 

ʤ; 12,77V1,0135ɺ 1/3

ʨ
                                                                         (18) 

ʤ. 20,43V1,6216L 1/3

ʨ
                                                                         (19) 

ʉ ʫʯʝʪʦʤ ʜʚʫʭ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʭʦʜʦʚ ʰʠʨʠʥʦʡ 1,2ʤ ʢʘʞʜʳʡ, ʚ ʢʘʞʜʦʤ 

ʨʷʜʫ ʙʫʜʝʪ 

 ʩʪʦʣʦʚ, 8
1,25

2,412,77
Nʩʪ

                                                                     (20) 

ʛʜʝ  1,25 ï ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʩʪʦʣʘ. 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʩʣʫʰʘʪʝʣʝʡ ʚ ʦʜʥʦʤ ʨʷʜʫ ʝʩʪʴ: 

ʯʝʣ, 2483Nʩ                                                                                      (21) 

ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʤʫ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʨʷʜʦʚ ʚ ʘʫʜʠʪʦʨʠʠ ʨʘʚʥʦ: 

ʨʷʜʦʚ. 1724:400Nʨ                                                                             (22) 

ʊʦʛʜʘ ʦʙʱʘʷ ʜʣʠʥʘ ʟʘʣʘ, ʬʦʨʤʠʨʫʶʱʘʷ ʦʟʚʫʯʠʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʨʘʚʥʘ: 

ʤ, 20,21,21ʤ1)(N3L pʟ
                                                             (23) 

ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʦʡ ʨʘʥʝʝ ʜʣʠʥʦʡ ʟʘʣʘ ʨʘʚʥʦʡ 20,43ʤ. 

ʇʦʩʢʦʣʴʢʫ ʦʙʣʠʮʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʠʥʪʝʨʴʝʨʝ ʟʘʣʘ ʪʨʘʜʠʮʠʦʥʥʳʝ, 

ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝ ʚʥʝʩʫʪ ʜʝʨʝʚʷʥʥʳʝ ʩʪʦ-

ʣʳ ʠ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝ-

ʚʝʨʙʝʨʘʮʠʠ: 

ʩʝʢ. 0,9170,01(2000)0,01V
V1,87

V0,025

)Ŭ(

V0,025
ʊ 0,560,56

ʨ0,226

ʨ

1/3

ʨ

1/3

ʨ

ʨ
     (24) 

ʅʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ ʜʣʷ ʨʝʯʝʚʦʛʦ ʟʘʣʘ ʩ ʨʘʩ-

ʯʝʪʥʳʤ ʦʙʲʝʤʦʤ Vʨ=2000ʤ
3
 ʨʘʚʥʦ: 

ʩʝʢ, 0,9573g20000,29gV0,29ʊ pʥ ??                                                  (25) 

ʯʪʦ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ %18,4%100
957,0

0,917-0,957
ʊ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚ-

ʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ Ŭ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʘʫʜʠ-

ʪʦʨʠʠ ʨʘʚʝʥ: 

0,28.ʝ1ʝ1Ŭ
0,2261,87(2000))Ŭ(  

ɺʥʫʪʨʝʥʥʷʷ ʧʣʦʱʘʜʴ ʦʛʨʘʞʜʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʫʜʠʪʦʨʠʠ ʨʘʚʥʘ:  

.1031,76ʤ6,5(2000)S 22/3  

 

11. ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ ʘʫʜʠʪʦʨʠʠ ʥʘ 400 ʯʝʣ. 

ʇʣʘʥ ʠ ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ ʟʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

ʏʠʩʣʦ ʩʣʫʰʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 400 ʯʝʣ. (ʰʪʘʪʥʳʡ ʚʘʨʠʘʥʪ). ɺ ʩʣʫʯʘʝ ʧʨʝʦʙʣʘ-

ʜʘʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʥʝʰʪʘʪʥʦʤ ʚʘʨʠʘʥʪʝ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ 
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ʨʝʚʝʨʙʝʨʘʮʠʠ ʠ ʦʩʣʘʙʣʝʥʠʷ ʵʬʬʝʢʪʘ çʪʝʘʪʨʘʣʴʥʦʛʦè ʵʭʘ, ʟʘʜʥʶʶ ʩʪʝʥʫ ʟʘʣʘ 

ʥʘʯʠʥʘʷ ʩ 1,5ʤ ʧʦ ʚʳʩʦʪʝ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʢʨʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʟʚʫʢʦʧʦʛʣʦ-

ʪʠʪʝʣʝʤ (0,75). ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ, ʰʠʨʠʥʘ ʠ ʜʣʠʥʘ ʟʘʣʘ ʨʘʚʥʳ ʅ = 7,66ʤ, ɺ 

= 12,77ʤ ʠ L = 20,43ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʘʪʝʨʠʘʣʳ ʦʪʜʝʣʢʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʟʘʣʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ï ʛʠʧʩʦʚʘʷ ʰʪʫʢʘʪʫʨʢʘ ʠ ʧʘʨʢʝʪʥʳʡ ʧʦʣ. ʈʘʩ-

ʯʝʪʥʦʝ ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 500ɻʮ - 1000ɻʮ ʩʦʩʪʘʚʣʷʝʪ    

ʊʨ = 0,917ʩʝʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʚ 10% - ʜʦʧʫʩʪʠʤʦʡ ʦʙʣʘʩʪʠ ʪʨʝʙʫʝ-

ʤʳʭ ʟʥʘʯʝʥʠʡ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʘʫʜʠʪʦʨʠʠ ʜʣʷ ʝʝ ʦʟʚʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ 

ʢʘʢ ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʩʠʩʪʝʤʫ ʪʘʢ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʟʚʫʢʦʫʩʠʣʝʥʠʷ. 

ɺ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʫʧʦʨʥʳʝ ʛʨʦʤ-

ʢʦʛʦʚʦʨʠʪʝʣʠ ʠʣʠ ʟʚʫʢʦʚʳʝ ʢʦʣʦʥʢʠ. ʈʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʧʨʠʤʝ-

ʥʠʪʴ ʚ ʚʠʜʝ  ʥʘʩʪʝʥʥʳʭ ʠʣʠ ʧʦʪʦʣʦʯʥʳʭ ʮʝʧʦʯʝʢ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʰʠʨʠ-

ʥʘ ʧʦʤʝʱʝʥʠʷ ʙʦʣʴʰʝ 12ʤ, ʚ ʥʘʩʪʝʥʥʳʭ ʮʝʧʦʯʢʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʥʝʥʘʧʨʘʚʣʝʥʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ, ʪʘʢ ʠ ʟʚʫʢʦʚʳʝ ʢʦʣʦʥʢʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʣʫʯʰʝʡ ʩʠʩʪʝʤʦʡ ʦʟʚʫʯʝʥʠʷ ʙʫʜʝʪ ʪʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘ-

ʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʥʝ-

ʙʦʣʴʰʫʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʟʚʫʯʝʥʠʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ ʚ ʚʠʜʝ ʧʦʪʦʣʦʯʥʳʭ ʮʝʧʦʯʝʢ ʜʘʝʪ ʤʝʥʴʰʝʝ ʟʥʘ-

ʯʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʚ ʧʦʪʦʣʦʯʥʳʭ ʮʝ-

ʧʦʯʢʘʭ ʥʘʭʦʜʷʪʩʷ ʙʣʠʞʝ ʢ ʩʣʫʰʘʪʝʣʷʤ, ʯʝʤ ʚ ʥʘʩʪʝʥʥʳʭ. ʀʟ ʦʧʳʪʘ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠ̫  ʩʠʩʪʝʤ ʦʟʚʫʯʝʥʠʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʪʦʣʦʯʥʳʝ ʮʝʧʦʯʢʠ ʠʟ ʟʚʫʢʦʚʳʭ ʢʦ-

ʣʦʥʦʢ ʜʘʶʪ ʥʘʠʤʝʥʴʰʠʝ ʚʝʣʠʯʠʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʟʚʫʯʝʥʠʷ, ʘ ʨʫʧʦʨʥʳʝ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ï ʥʘʠʙʦʣʴʰʠʝ. 

 

12. ʈʘʩʯʝʪ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʠ-

ʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ Lʪʨ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 80-86 ʜɹ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʨʝʯʠ ʠ 94-96 ʜɹ 

ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʫʟʳʢʠ. 

- ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 8-10 ʜɹ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʨʝʯʠ ʠ ʥʝ ʙʦʣʝʝ 6 ʜɹ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʫʟʳʢʠ. 

- ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʨʝʯʠ (ʩʣʦʛʦʚʘʷ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʥʝ ʥʠʞʝ 70%). 

- ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʠʩʪʝʤʝ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ (ʠʣʠ ʛʨʫʧʧ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ), ʦʟʚʫʯʠʚʘʶʱʠʭ ʨʘʟʣʠʯ-

ʥʳʝ ʟʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʟʘʧʘʟʜʳʚʘʶʱʠʝ ʟʚʫʢʦʚʳʝ ʦʪʨʘʞʝʥʠʷ, ʧʨʠʭʦ-

ʜʷʱʠʝ ʥʘ ʣʶʙʦʝ ʩʣʫʰʘʪʝʣʴʩʢʦʝ ʤʝʩʪʦ ʦʪ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩʦʩʝʜʥʠʭ ʟʦʥ, ʥʝ 

ʩʦʟʜʘʚʘʣʠ ʧʦʤʝʭʠ ʪʠʧʘ çʧʦʨʭʘʶʱʝʛʦè ʵʭʘ. ʈʘʜʠʫʩ ʛʫʣʢʦʩʪʠ ʜʣʷ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʝʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ï ɋ=4 ʜʣʷ ʯʘʩʪʦʪʳ 500ɻʮ ʠ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ D(Ū)=0,9 ʨʘʚʝʥ: 
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40,811021,760,28
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R

2

ʛ
                          

(26) 

ʈʘʜʠʫʩ ʛʫʣʢʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʧʦʜʚʝʩʘ ʥʘʩʪʝʥʥʦʡ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʠʷ, ʨʘʚʥʦʡ 2ʤ, ʧʦʵʪʦʤʫ ʨʘʩʯʝʪ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦ-

ʩʪʠ ʠʟʣʫʯʘʪʝʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (8). ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʩʨʝʜʥʝʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʥʘʩʪʝʥʥʦʡ ʮʝʧʦʯʢʠ ʜʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʢʨʘʡʥʝ-

ʛʦ ʤʝʩʪʘ ʚ ʧʦʩʣʝʜʥʝʤ ʨʷʜʫ ʨʘʚʥʦ ʧʨʠʤʝʨʥʦ 13,5ʤ, ʩʨʝʜʥʝʝ ʩʪʘʥʜʘʨʪʥʦʝ ʟʚʫʢʦ-

ʚʦʝ ʜʘʚʣʝʥʠʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ï ʈ1=1,7õ1,8ʇʘ, ʘ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʨʘʚʝʥ ʧʨʠʤʝʨʥʦ 89 ʜɹ, ʧʦʣʫʯʠʤ: 

 104,g13,520gP10g1,82089 ʵʣ ??? ʦʪʢʫʜʘ                                       (27) 

ɺʪ; 1,7810P 0,25

ʵʣ
 ʚʳʙʠʨʘʝʤ ɺʪ, 2Pɻ ʣ

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʤʦʱʥʦʩʪʠ ʟʚʫʢʦʚʳʭ ʢʦʣʦʥʦʢ 2ʂɿ-2. 

 

13. ʈʘʩʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʟʚʫʯʝʥʠʷ ʧʦ ʰʠʨʠʥʝ ʠ ʜʣʠʥʝ ʧʦʤʝʱʝʥʠʷ. 

ʀʟ ʧʨʘʢʪʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʟʚʫʯʝʥʠʷ ʠ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʠʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ ʧʦʤʝʱʝʥʠʝ ʠʤʝʝʪ ʦʙʲʝʤ ʩʚʳʰʝ V=2000ʤ
3
 ʠʣʠ ʜʣʠʥʫ ʙʦʣʝʝ 

20ʤ, ʪʦ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʛʦʣʦʩʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ-

ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʛʨʦʤʢʦʩʪʠ ʚ ʫʜʘʣʝʥ-

ʥʳʭ ʪʦʯʢʘʭ ʧʦʤʝʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʨʘʟʙʦʨʯʠʚʦʩʪʠ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʨʝʯʠ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʝʚʦʩʭʦ-

ʜʠʪ 60ʜɹ, ʪʦ ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʠʭ ʧʦ ʦʙʲʝʤʫ (200-300ʤ
3
) ʧʦʤʝʱʝʥʠʷʭ ʤʦʱʥʦʩʪʠ 

ʛʦʣʦʩʘ ʯʝʣʦʚʝʢʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʨʘʟʙʦʨʯʠʚʦ-

ʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʚʫʢʦʫʩʠʣʠʪʝʣʴʥʳʡ ʪʨʘʢʪ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʧʨʝʚʳʰʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʨʝʯʠ ʠ ʤʫʟʳʢʠ ʥʘʜ ʩʧʝʢ-

ʪʨʘʣʴʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʦʤʝʭ ʠ ʰʫʤʦʚ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʫʝʤʳʝ 

ʥʦʤʠʥʘʣʴʥʳʝ ʫʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. ɺʘʞʥʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦ 

ʥʘʠʤʝʥʴʰʫʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʟʚʫʯʝʥʠʷ, ʪ.ʝ. ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʫʨʦʚʥʷ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʦʜʥʦʡ ʜʦ ʜʨʫʛʦʡ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʚ ʧʘʨʪʝʨʝ: 

ȹL = Lmax - Lmin, ʛʜʝ Lmax ʠ Lmin ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ      (28) 

ʫʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʟʚʫʢʘ, ʩʦʟʜʘʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ ʦʟʚʫʯʝʥʠʷ. 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ (ʥʘʩʪʝʥʥʦʡ, ʧʦʪʦʣʦʯʥʦʡ) 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʘʟʤʝʨʥʳʭ ʧʦʤʝʱʝʥʠʡ ʨʘʟʥʦʩʪʴ ʚʨʝʤʝʥ ʧʨʠʭʦʜʘ ʟʚʫʢʦʚʦ-

ʛʦ ʩʠʛʥʘʣʘ ʦ ʣʶʙʦʡ ʧʘʨʳ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʚ ʚʳʙʨʘʥʥʫʶ ʢʦʥʪʨʦʣʴʥʫʶ ʪʦʯ-

ʢʫ  ʥʝ ʧʨʝʚʳʰʘʝʪ 60 ʤʩ, ʧʦʵʪʦʤʫ ʧʨʷʤʦʡ ʟʚʫʢ ʦʪ ʚʩʝʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

ʩʯʠʪʘʝʪʩʷ ʧʦʣʝʟʥʳʤ.  

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʟʚʫʢʘ ʥʘ-

ʭʦʜʠʪʩʷ ʥʘ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʧʦʤʝʱʝʥʠʷ: 

ʜɹ,  ,
ʝ1n2ˊ

b
g10LL

2

ʛ

ʮʮ

1ʤʠʥ ʧʨ

?
?                                                            (29) 
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ʛʜʝ n ï ʯʠʩʣʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʚ ʮʝʧʦʯʢʘʭ,  ʮ? ʠ ʮb  - ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʮʝ-

ʧʦʯʢʠ, ʤ,  
ʛʝ- ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʵʣʣʠʧʩʦʠʜʦʚ ʜʠʘʛʨʘʤʤʳ ʥʘ-

ʧʨʘʚʣʝʥʥʦʩʪʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ.   

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʣʫ-

ʰʘʪʝʣʴ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʦʩʣʝʜʥʠʭ ʨʷʜʘʭ ʟʘʣʘ, ʪ.ʝ. ʥʘ ʤʝʩʪʘʭ ʛʜʝ ʘʢʫʩʪʠʯʝʩʢʦʝ 

ʦʪʥʦʰʝʥʠʝ 
2

ʛr

r
R ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (

ʛr - ʨʘʜʠʫʩ ʛʫʣʢʦʩʪʠ, ʤ; r - 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ), ʠʤʝʣ ʪʝ ʞʝ ʫʩʣʦʚʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʩʣʳʰʠ-

ʤʦʩʪʠ ʠ ʨʘʟʙʦʨʯʠʚʦʩʪʠ, ʯʪʦ ʠ ʩʣʫʰʘʪʝʣʴ ʚ ʧʝʨʚʳʭ ʨʜ̫ʘʭ ʟʘʣʘ. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨ̫ʤʦʛʦ ʟʚʫʢʘ ʚ ʧʦʩʣʝʜʥʠʭ ʨʷʜʘʭ ʠ ʫʨʦʚʥʝʤ ʟʚʫ-

ʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʤʠʢʨʦʬʦʥʘ (ʠʥʜʝʢʩ ʧʝʨʝʜʘʯʠ ʟʚʫʢʦʚʦʛʦ ʪʨʘʢʪʘ) 

ʨʘʚʥʘ: 

 ʠ  ,
r

r
g20LLQ

c

ʤ
ʤʧʨ.ʤ.ʩ. ?                                                                     (30) 

ʚʳʙʨʘʚ rʤ = 0,3õ0,5ʤ ï ʨʘʩʩʪʦʷʥʠʝ ʣʝʢʪʦʨʘ ʦʪ ʤʠʢʨʦʬʦʥʘ, rʩ = 1,5õ2ʤ - ʨʘʩ-

ʩʪʦʷʥʠʝ ʦʪ ʩʣʫʰʘʪʝʣʷ ʚ ʧʝʨʚʦʤ ʨʷʜʫ ʜʦ ʣʝʢʪʦʨʘ, ʧʦʣʫʯʠʤ: 

ʜɹ. -12g420- 
2

0,5
g20Qʤ.ʩ. ??                                                             (31) 

ʇʦʵʪʦʤʫ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʠʥʜʝʢʩ ʧʝʨʝʜʘʯʠ ʟʚʫʢʦʚʦʛʦ ʪʨʘʢʪʘ ʜʣʷ ʨʝʯʠ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ -10õ-14 ʜɹ (ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʦʚ). 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʜʚʫʭ ʥʘʩʪʝʥʥʳʭ ʮʝʧʦʯʝʢ ʩʦʩʪʦʷɦ ʠʭ ʠʟ 

ʟʚʫʢʦʚʳʭ ʢʦʣʦʥʦʢ 2ʂɿ-2 (ʝʛ=0,5, ʝʚ=0,95, ɋ=5) ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ ʦʜʥʦʡ ʢʦʣʦʥʢʠ 

ʥʘʜ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʣʫʰʘʪʝʣʝʡ (1ʤ<hʩ<1,2ʤ) ʝʩʪʴ: 

ʤ. 20,95112,770,5ʝ10,5ɺh 22

ʚʮ
                                            (32)  

ʇʨʠ ʪʘʢʦʡ ʚʳʩʦʪʝ ʧʦʜʚʝʩʘ ʟʚʫʢʦʚʳʭ ʢʦʣʦʥʦʢ ʫʨʦʚʥʠ ʟʚʫʢʘ ʧʦʜ ʮʝʧʦʯʢʦʡ ʠ ʥʘ 

ʩʝʨʝʜʠʥʝ ʧʦʤʝʱʝʥʠʷ ʙʫʜʫʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʟʚʫʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʨʘʚʥʦʤ 1/4ɺ (ʯʝʪʚʝʨʪʴ ʰʠʨʠʥʳ ʧʦʤʝʱʝʥʠʷ) 

ʦʪ ʙʦʢʦʚʳʭ ʩʪʝʥ, ʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 1 ʜɹ ʦʪ ʫʨʦʚʥʷ ʟʚʫʢʘ ʥʘ ʩʝʨʝ-

ʜʠʥʝ ʟʘʣʘ. 

ɿʥʘʷ ʚʳʩʦʪʫ ʧʦʜʚʝʩʘ ʥʘʩʪʝʥʥʦʡ ʮʝʧʦʯʢʠ, ʤʦʞʥʦ ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʡ ʝʡ ʰʘʛ ʮʝʧʦʯʢʠ: 

ʤ. 112,7722)e)/(1ʝ(12hd 2

ʚ

2

ʛʮ
  ʉ ʫʯʝʪʦʤ ʫʚʝʣʠʯʝʥʠʷ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʟʚʫʢʘ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ, ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʰʘʛʘ ʮʝʧʦʯʢʠ ʥʘ-

ʜʦ ʚʳʙʨʘʪʴ ʚʜʚʦʝ ʤʝʥʴʰʠʤ: 

ʤ. 5,52d/1dʵʬʬ                                                                                      (33) 

ʇʨʠ ʪʘʢʦʤ ʰʘʛʝ ʥʘʩʪʝʥʥʦʡ ʮʝʧʦʯʢʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʟʚʫʯʝʥʠʷ ʚ ʧʨʦ-

ʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʜɹ. 

ʇʝʨʚʫʶ ʟʚʫʢʦʚʫʶ ʢʦʣʦʥʢʫ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʫʨʦʚʥʝ ʣʠʥʠʠ 3 ʨʷʜʘ, ʚʪʦ-

ʨʫʶ ï ʥʘ ʫʨʦʚʥʝ ʣʠʥʠʠ 9 ʨʷʜʘ, ʪʨʝʪʴʶ ï ʥʘ ʫʨʦʚʥʝ ʣʠʥʠʠ 15 ʨʷʜʘ. 
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ʇʨʠ ʚʳʙʨʘʥʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʢʦʣʦʥʦʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʟʚʫʯʝʥʠʷ ʧʦ 

ʰʠʨʠʥʝ ʧʦʤʝʱʝʥʠʷ ʝʩʪʴ: 

(34)                                    ʜɹ,  ,

h

b
1

1
1

h

b
0,2510,5g10ȹL

2

ʮ

ʮ

2

ʮ

ʮ

B ?

 

(35)                       ʜɹ, 2,85  

2

12,77
1

1
1

2

12,77
0,2510,5g10ȹL  ʪ.ʝ.

2

2

B ?

 

ɼʣʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʟʚʫʯʝʥʠʷ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʧʦ ʜʣʠʥʝ ʧʦʤʝ-

ʱʝʥʠʷ) ʟʘʚʠʩʠʤʦʩʪʴ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʦʜʥʦʡ ʮʝʧʦʯʢʠ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʟʚʫʯʝʥʠʷ ʙʫʜʝʪ ʧʦʜ ʮʝʧʦʯʢʦʡ: 

(36)                                               ʜɹ,  ,

ee

ee
g20

d

ˊh
gcth20ȹL

d

ˊh

d

ˊh

d

ˊh

d

ˊh

ʮ

L
ʮʮ

ʮʮ

??

 

(37)                                             ʜɹ. 1 ʜɹ 0,9g1,2320
ee

ee
g20ȹL  ʪ.ʝ.

14,114,1

14,114,1

L ??

           ʋʨʦʚʝʥʴ ʟʚʫʢʘ ʚ ʧʝʨʚʦʤ ʨʷʜʫ ʙʫʜʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 2ʜɹ ʥʠʞʝ, ʯʝʤ ʚ ʧʦ-

ʩʣʝʜʥʝʤ ʨʷʜʫ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ ʢʨʘʶ ʧʝʨʚʦʛʦ ʨʷʜʘ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʙʳʣ ʪʘʢʠʤ 

ʞʝ, ʢʘʢ ʠ ʚ ʢʦʥʮʝ ʘʫʜʠʪʦʨʠʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʚʫʶ ʟʚʫʢʦʚʫʶ ʢʦʣʦʥʢʫ ʥʘ 

ʫʨʦʚʥʝ 3-ʛʦ ʨʷʜʘ ʨʘʟʚʝʨʥʫʪʴ ʚ ʩʝʨʝʜʠʥʫ 4-ʛʦ ʨʷʜʘ. 

ʅʘʡʜʝʤ ʘʢʫʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʜʣʷ ʜʚʫʭ ʮʝʧʦʯʝʢ ʠʟ ʢʦʣʦʥʦʢ 2ʂɿ-2: 

ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ʧʨʷʤʦʛʦ ʟʚʫʢʘ ʥʘ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʟʘʣʘ ʝʩʪʴ: 

(38)                                       0,478,
212,770,255,5

0,511,82ˊ

h0,25bd

ʝ1ʨ2ˊ
ʨ

22

22

2

ʮ

2

ʮ

2

ʛ

2

12

ʪ.ʝ. ʨ = 0,69ʇʘ,  ʛʜʝ  ʨ1 = 1,8ʇʘ ï ʥʦʤʠʥʘʣʴʥʦʝ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ʢʦʣʦʥʢʠ 

2ʂɿ-2, ʘ ʝʛ=0,5 ï ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʦʝ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ 

ʜɹ. 90,75
102

0,69
g20L

5ʇ ?   ɺ ʪʦʯʢʘʭ ʟʘʣʘ, ʥʝ ʣʝʞʘʱʠʭ ʥʘ ʩʨʝʜʥʝʡ ʣʠʥʠʠ, 

ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʙʫʜʝʪ ʥʝʤʥʦʛʦ ʚʳʰʝ. 
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ʋʨʦʚʝʥʴ ʜʠʬʬʫʟʥʦʛʦ ʟʚʫʢʘ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʜɹ, 94,9
ɋŬ

Ŭ-1
g10L

ɻ

ɼ ?                                                                          (39) 

ʛʜʝ Ŭ - ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʚ ʟʘʣʝ,  
ɻɋ - ʢʦʵʬʬʠʮʠʝʥʪ 

ʦʩʝʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ (ʥʘ ʯʘʩʪʦʪʝ f=500 ɻʮ ʜʣʷ ʢʦʣʦʥʢʠ 

2ʂɿ-2 ʦʥ ʨʘʚʝʥ 4), ʪ.ʝ: 

 ʜɹ. 92,98  94,9
428,0

0,28-1
g10Lɼ ?                                                            (40) 

ʊʦʛʜʘ ʘʢʫʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʨʘʚʥʦ:  

03,275,9098,92L Rʤ
 ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ 

ʧʨʠʝʤʣʝʤʫʶ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʨʝʯʠ ʚ ʟʘʣʝ. 

 

14. ʈʘʩʯʝʪ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ. 

ʈʘʟʙʦʨʯʠʚʦʩʪʴ ʨʝʯʠ ʜʣʷ ʰʝʩʪʠ ʟʚʫʢʦʚʳʭ ʢʦʣʦʥʦʢ 2ʂɿ-2 ʚ ʧʨʦʝʢʪʠʨʫʝ-

ʤʦʤ ʟʘʣʝ (ʨʠʩ. 1.) ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ (14), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʬʘʢʪʦʨ Q ʨʘʟ-

ʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ. 

/T,e
NCŕ4

ɋV13,8
ʊ  Q T

0,69

2
  ʛʜʝ ʊ ï ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ, ʩʝʢ; V - ʦʙ̡-

ʝʤ ʟʘʣʘ, ʤ
3
; N ï ʯʠʩʣʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ; ɋ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʝʚʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʟʚʫʢʘ; r ï ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ ʢʦʣʦʥʢʠ ʜʦ ʦʟʚʫʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ. 

4,6,/0,917e
6340212,56

2000413,8
0,917  Q 0,917

0,69

2
                                       (41) 

ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʨʠʩ. 2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʦ-

ʛʦʚʦʡ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʘʚʥʦʡ 94%. 

 

15. ʇʨʦʚʝʨʢʘ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʵʭʘ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʇʨʦʚʝʨʢʘ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʵʭʘ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʜʣʷ ʦʜʥʦʛʦ ʠʟ  ʢʨʘʡʥʠʭ ʤʝʩʪ ʚ ʧʦʩʣʝʜʥʝʤ ʨʷʜʫ ʧʘʨʪʝʨʘ, ʩʦʟʜʘʚʘʝʤʳʭ ʙʣʠʞʘʡ-

ʰʠʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʠ ʩʦʩʝʜʥʠʤ ʩ ʥʠʤ. 

ʋʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʡ ʪʨʝʪʴʠʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ r1=11,37ʤ ʜʦ ʚʳʙʨʘʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 

(15) ʝʩʪʴ: 

gr20g210g1,820104Ū) gD(20gr20gP10gʈ20L ʵʣ11 ???????  

ʜɹ. 90,55104g0,9520?                                                                                   (42) 

ʋʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʡ ʚʪʦʨʳʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ r2=13,5ʤ ʜʦ ʚʳʙʨʘʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʨʘʚʝʥ: 

ʜɹ. 89,06104g0,9520g13,520g210g1,820L 2 ????                     (43) 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʠʛʥʘʣʳ ʦʪ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʢʘʢ ʫʨʦʚʥʠ, ʟʥʘʯʝʥʠʝ L2 ʥʘʜʦ ʫʚʝʣʠʯʠʪʴ ʥʘ 3ʜɹ: L2 = 92,06 ʜɹ. 
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ʈʘʟʥʦʩʪʴ ʟʚʫʢʦʚʳʭ ʫʨʦʚʥʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ ʛʨʦʤʢʦʛʦ-

ʚʦʨʠʪʝʣʷʤʠ ʚ ʚʳʙʨʘʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ʨʘʚʥʳ ȹL = -1,5ʜɹ. 

ɿʘʧʘʟʜʳʚʘʥʠʝ ʟʚʫʢʘ ʦʪ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʚ ʚʳʙʨʘʥʥʦʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ʨʘʚʥʦ: 

ʤʩ. 6,3
ʩ

100011,37)(13,5

c

1000ȹr
ȹt                                              (44) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʦʛʦʚʦʡ ʢʨʠʚʦʡ ʟʘʤʝʪʥʦʩʪʠ ʵʭʘ ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘ-

ʯʝʥʠʷʭ ȹL = -1,5ʜɹ ʠ ȹt = 6,3ʤʩ, ʨʘʩʯʝʪʥʘʷ ʪʦʯʢʘ ʣʝʞʠʪ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʡ 

ʢʨʠʚʦʡ (ʨʠʩ. 3) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʚʫʢ ʦʪ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʦʱʫʪʠʤʦʝ ʵʭʦ. 

 

16. ɺʳʙʦʨ ʪʠʧʘ ʤʠʢʨʦʬʦʥʘ ʜʣʷ ʩʠʩʪʝʤʳ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʚ ʘʫʜʠʪʦʨʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʙʦʨ ʪʠʧʘ ʤʠʢʨʦʬʦʥʘ ʜʣʷ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʚ ʟʘʣʝ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʪʨʘʢʪʘ ʟʚʫʢʦʫʩʠʣʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʘʨʘʢʪʝʨʠʟʫʁ ʪʩʷ ʚʠʜʦʤ 

ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʠʢʨʦʬʦʥʘ, ʫʩʣʦʚʠʷʤʠ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠ ʠʥʜʝʢʩʦʤ ʟʚʫʢʦʚʦʛʦ ʚʳʠʛʨʳʰʘ ʧʦ ʜʠʬʬʫʟʥʦʤʫ ʧʦʣʶ. 

ʇʨʝʜʝʣʴʥʳʡ ʠʥʜʝʢʩ ʫʩʠʣʝʥʠʷ ʩʠʩʪʝʤʳ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ 

ʤʝʥʴʰʝ, ʯʝʤ ʪʨʝʙʫʝʤʳʡ ʠʥʜʝʢʩ ʫʩʠʣʝʥʠʷ: 

ʧʨʝʜ. ʤʩ.ʤʩ QQ                                                                                               (45) 

q.gR10--18Q  ʠ ʩʨ.ʧʨʝʜ. ʤʩ. ?                                                                                

ʆʪʩʶʜʘ ʦʧʨʝʜʝʣʷʝʤ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʟʚʫʢʦʚʦʛʦ ʚʳʠʛʨʳʰʘ ʧʦ 

ʜʠʬʬʫʟʥʦʤʫ ʧʦʣʶ: 

ʜɹ. 5g2,03101816gR1018Qq ʩʨ.ʤʩʪʨ. ??                               (46) 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʣʝʢʪʦʨ ʛʦʚʦʨʠʪ ʚ ʩʪʦʨʦʥʫ ʤʠʢʨʦʬʦʥʘ, ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʢʨʦʬʦʥ ʩ ʢʘʨʜʠʦʠʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ (ʪ.ʥ. ʦʜʥʦʩʪʦʨʦʥʥʝʥʘʧʨʘʚʣʝʥʥʳʡ ʤʠʢʨʦʬʦʥ).  

ʀʥʜʝʢʩ ʚʳʠʛʨʳʰʘ ʧʦ ʜʠʬʬʫʟʥʦʤʫ ʧʦʣʶ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʨʘʙʦʯʠʡ ʜʠʘ-

ʧʘʟʦʥ ʢʘʨʜʠʦʠʜʥʦʛʦ ʤʠʢʨʦʬʦʥʘ: 

ʜɹ. 134,8q    ʜɹ; 5q ʥ

ʪʨ.ʪʨ.
                                                                    (47) 

ʊʠʧ ʤʠʢʨʦʬʦʥʘ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʯʘʩʪʦʪʥʳʤ ʜʠʘʧʘʟʦ-

ʥʦʤ, ʢʦʪʦʨʳʡ ʜʣʷ ʟʚʫʢʦʚʳʭ ʢʦʣʦʥʦʢ 2ʂɿ-2 ʩʦʩʪʘʚʣʷʝʪ 160-7000 ɻʮ, ʩ ʥʘʠ-

ʤʝʥʴʰʝʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ɸʏʍ ʠ ʭʦʨʦʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, 

ʤʠʢʨʦʬʦʥ ʄʂ-19. 

 

17. ɺʳʙʦʨ ʘʧʧʘʨʘʪʫʨʳ ʟʚʫʢʦʫʩʠʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʫʜʠʪʦʨʠʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʥʝʝ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʦʜʥʦʡ ʟʚʫʢʦʚʦʡ ʢʦʣʦʥʢʠ 

2ɺʪ ʠ ʚʳʙʦʨʘ ʰʪʘʪʥʦʡ ʟʚʫʢʦʚʦʡ ʢʦʣʦʥʢʠ 2ʂɿ-2 ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 

2ɺʪ ʦʙʱʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʩʠʩʪʝʤʳ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ʘʫʜʠʪʦʨʠʠ ʩʦʩʪʘ-

ʚʠʪ: 

ʈʕ = 6Ā2=12ɺʪ                                                                                            (48) 
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ɺʳʙʠʨʘʝʤ ʰʪʘʪʥʫʶ ʟʚʫʢʦʚʫʶ ʘʧʧʘʨʘʪʫʨʫ ʟʚʫʢʦʫʩʠʣʝʥʠʷ ï çɿɺʋʂè 

1ʭ25, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʫʭʢʨʘʪʥʳʡ ʟʘʧʘʩ ʧʦ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʙʝʟʧʝʨʝʛʨʫʟʦʯʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʮʝʧʦʯʝʢ ʧʦʪʦʣʦʯʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʫʶ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʨʝʯʠ, ʪʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʥʠʭ ʜʦ ʩʣʫʰʘʪʝʣʝʡ ʥʝʙʦʣʴʰʠʝ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʨʜ̫ʦʚ. ʕʪʦ ʧʨʠʚʝʜʝʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʭ ʨʷʜʘʭ ʧʘʨʪʝʨʘ. 
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III.  ʇʈʀʃʆɾɽʅʀʗ 

 

 
 

ʈʠʩ. 1. ʈʘʟʨʝʟ ʠ ʧʣʘʥ ʘʫʜʠʪʦʨʠʠ ʄ:  1:150.  

 1 ï ʧʝʨʚʳʡ  ʨʷʜ;  2 ï N-ʳʡ ʨʷʜ;  3 ï ʧʦʩʣʝʜʥʠʡ ʨʷʜ. 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʣʦʛʦʚʦʡ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʨʝʯʠ ʦʪ ʬʘʢʪʦʨʘ Q. 

 
ʈʠʩ. 3. ʇʦʨʦʛ ʟʘʤʝʪʥʦʩʪʠ ʵʭʘ. 
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ʈʠʩ. 4. ʉʦʩʨʝʜʦʪʦʯʝʥʥʘʷ (ʧʨʠʧʦʨʪʘʣʴʥʘʷ) ʩʠʩʪʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʦʤʢʦʛʦʚʦ-

ʨʠʪʝʣʝʡ.   ʘ) ï ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ;  ʙ) ï ʧʣʘʥ;  d ï ʰʘʛ ʨʘʟʤʝɦ ʝʥʠʷ, ʤ; 

h ï ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ, ʤ.   1 ï ʥʘʯʘʣʦ ʟʘʣʘ,  2 ï ʢʦʥʝʮ ʟʘʣʘ. 

 
ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʩʪʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

ʚ ʜʣʠʥʥʦʤ ʟʘʣʝ.   ʘ) ï ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ;  ʙ) ï ʧʣʘʥ;  d ï ʰʘʛ ʨʘʟʤʝ-

ʱʝʥʠʷ, ʤ.   1 ï ʥʘʯʘʣʦ ʟʘʣʘ,  2 ï ʩʝʨʝʜʠʥʘ ʟʘʣʘ, 3 ï ʢʦʥʝʮ ʟʘʣʘ. 
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ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʚ ʰʠʨʦʢʦʤ 

ʟʘʣʝ ʩ ʥʠʟʢʠʤ ʧʦʪʦʣʢʦʤ.   ʘ) ï ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ;  ʙ) ï ʧʣʘʥ;  d ï ʰʘʛ 

ʮʝʧʦʯʝʢ, ʤ; h ï ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ, ʤ.  1 ï ʥʘʯʘʣʦ ʟʘʣʘ,  2 ï ʩʝʨʝʜʠʥʘ ʟʘʣʘ, 

3 ï ʢʦʥʝʮ ʟʘʣʘ. 

 
ʈʠʩ. 7. ʈʘʩʧʦʣʦʞʝʥʠʝ ʚ ʚʠʜʝ ʟʚʫʢʦʚʦʡ ʣʶʩʪʨʳ (ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ). 1 - ʧʝʨ-

ʚʳʡ ʨʷʜ, 2 ï ʧʦʩʣʝʜʥʠʡ ʨʷʜ. 

 

 

 


