
ȵɖɎɒɋɓɋɓɎɋ  ɒɋɘɆɇɔɑɎɝɋɗɐɎɛ 
ɜɎɘɔɕɖɔɘɋɐɘɔɖɔɈ

Ɉ ɐɆɖɊɎɔɑɔɉɎɝɋɗɐɔɏ ɕɖɆɐɘɎɐɋ

Ȩ.ȵ. ȲɎɛɎɓ

ȰəɖɗɐɎɏ ɉɔɗəɊɆɖɗɘɈɋɓɓɡɏ ɒɋɊɎɜɎɓɗɐɎɏ əɓɎɈɋɖɗɎɘɋɘ



ʊʝʨʘʧʠʷ ʢʦʨʦʥʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ

ʋʣʫʯʰʝʥʠʝ 

ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ

ʂʦʨʨʝʢʮʠʷ ʤʝʪʘʙʦʣʠ-

ʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ

-ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ

-ʘʥʪʠʘʛʨʝʛʘʥʪʳ

-ʢʦʨʦʥʘʨʦʧʣʘʩʪʠʢʘ

-ʘʥʪʠʘʥʛʠʥʘʣʴʥʳʝ   ʧʨʝʧʘʨʘʪʳ

-ʦʧʪʠʤʠʟʘʮʠʷ ʵʥʝʨʛʦʦʙʤʝʥʘ

- ʫʚʝʣʠʯʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʠʦʢʘʨʜʘ ʧʝʨʝʥʦʩʠʪʴ 

ʠʰʝʤʠʶ

- ʙʦʨʴʙʘ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ

- ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʘʷ

ʪʝʨʘʧʠʷ.



ʕʥʝʨʛʦʧʨʦʜʫʢʮʠʷ ʚ ʤʠʦʢʘʨʜʝ ʚ ʥʦʨʤʝ

ɻʣʶʢʦʟʘ ʉʚʦʙʦʜʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ

ɸʵʨʦʙʥʳʡ 

ʛʣʠʢʦʣʠʟ

10ð30%

ɸʥʘʵʨʦʙʥʳʡ 

ʛʣʠʢʦʣʠʟ

10%

ɹʝʪʘ-ʦʢʠʩʣʝʥʠʝ

60ð80%

ʕʥʝʨʛʦʧʨʦʜʫʢʮʠʷ ʚ ʤʠʦʢʘʨʜʝ ʚ ʫʩʣʦʚʠʷʭ

ʠʰʝʤʠʠ

ɻʣʶʢʦʟʘ

ɸʵʨʦʙʥʳʡ 

ʛʣʠʢʦʣʠʟ

0ð5%

ɸʥʘʵʨʦʙʥʳʡ 

ʛʣʠʢʦʣʠʟ

60-70%
ɹʝʪʘ-ʦʢʠʩʣʝʥʠʝ

20ð25%

ʉʚʦʙʦʜʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ

Vʋʤʝʥʴʰʝʥʠʝ  ʧʨʦʜʫʢʮʠʠ ɸʊʌ

Vʅʘʢʦʧʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ (ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ)



ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʵʥʝʨʛʦʧʨʦʜʫʢʮʠʠ ʚ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʤ ʤʠʦʢʘʨʜʝ

ɻʣʶʢʦʟʘ
ʉʚʦʙʦʜʥʳʝ

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ

ʋʚʝʣʠʯʝʥʠʝ ʩʥʘʙʞʝʥʠʷ 

ʤʠʦʢʘʨʜʘ ʛʣʶʢʦʟʦʡ

(ɻʀʂ)

ʉʪʠʤʫʣʷʮʠʷ ʦʢʠʩʣʝʥʠʷ

ʛʣʶʢʦʟʳ

(L-ʢʘʨʥʠʪʠʥ, ʛʆʄʂ,

ɻʫʪʠʤʠʥ)

ʋʤʝʥʴʰʝʥʠʝ

ʧʦʪʨʝʙʣʝʥʠʷ ʉɾʂ

(ʄʠʣʜʨʦʥʘʪ, ʕʪʦʤʦʢʩʠʨ)

ʋʤʝʥʴʰʝʥʠʝ 

ʦʢʠʩʣʝʥʠʷ ʉɾʂ

(ʊʨʠʤʝʪʘʟʠʜʠʥ,

ʈʘʥʦʣʘʟʠʥ)

Vʩʜʚʠʛ ʙʘʣʘʥʩʘ ʵʥʝʨʛʦʧʨʦʜʫʢʮʠʠ ʚ ʩʪʦʨʦʥʫ ʤʝʪʘʙʦʣʠʟʤʘ

ʛʣʶʢʦʟʳ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ

ʘʵʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠʟʘ

ʋʚʝʣʠʯʝʥʠʝ

ʨʝʩʠʥʪʝʟʘ ɸʊʌ

(ʄʝʢʩʠʢʦʨ, ʈʝʘʤʙʝʨʠʥ,

ʎʠʪʦʭʨʦʤ ʉ)

ʋʣʫʯʰʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʘ ʵʥʝʨʛʠʠ

(ʌʦʩʬʦʢʨʝʘʪʠʥ)

ɸʊʌ

Vʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦʦʙʤʝʥʘ

Vʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ



ʂʘʨʜʠʦʧʨʦʪʝʢʪʦʨʳ ʠ ʧʨʠʨʦʜʥʳʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʳ

I. ʇʨʠʨʦʜʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ
- ɸʣʴʬʘ-ʪʦʢʦʬʝʨʦʣʳ

- ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʫʤʝʨʝʥʥʳʝ ʜʦʟʳ 

50ʤʛ/ʩʫʪ)

- ʉʝʣʝʥʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ



ïʪʦʨʤʦʟʠʪ b-ʦʢʠʩʣʝʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, 

ʫʤʝʥʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʢʣʝʪʢʠ ʚ ʢʠʩʣʦʨʦʜʝ, ʧʝʨʝʢʣʶʯʘʝʪ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʙʦʣʝʝ ʵʢʦʥʦʤʥʳʡ ʨʘʩʭʦʜ ʢʠʩʣʦʨʦʜʘ, 

ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ɸʊʌ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ 

ʠʰʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʤʠʦʢʘʨʜʘ. 

-ʪʦʨʤʦʟʠʪ ʥʝʡʪʨʦʬʠʣʴʥʫʶ ʨʝʘʢʮʠʶ ʚ ʟʦʥʝ ʠʰʝʤʠʠ

- ʫʤʝʥʴʰʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ

1. ʊʨʠʤʝʪʘʟʠʜʠʥ

(ʇʨʝʜʫʢʪʘʣ)

2. ʄʠʣʜʨʦʥʘʪ-ʙʣʦʢʠʨʫʝʪ ʧʝʨʝʥʦʩ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʧʫʪʝʤ 

ʫʛʥʝʪʝʥʠʷ ʩʠʥʪʝʟʘ ʧʝʨʝʥʦʩʯʠʢʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʢʘʨʥʠʪʠʥʘ

-ʩʥʠʞʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ

- ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ɸʊʌ ʚ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʤ 

ʤʠʦʢʘʨʜʝ

3. ʄʝʢʩʠʢʦʨ - ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʘʪʦʨ ʫʩʢʦʨʷʷ ʚʩʪʨʘʠʚʘʥʠʝ ʬʦʩʬʦʣʠʧʠʜʦʚ 

ʚ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ;

- ʠʥʛʠʙʠʨʫʝʪ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʝ ʦʢʠʩʣʝʥʠʝ ʘʢʪʠʚʘʮʠʷ 

ʵʥʝʨʛʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʫʢʮʠʥʘʪʦʢʩʠʛʝ-

ʥʘʟʥʦʛʦ ʧʫʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ:

-ʫʤʝʥʴʰʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ,

-ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ ʠʟʙʳʪʦʢ    

ʩʫʢʮʠʥʘʪʘ, ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʅɸɼ-ʟʘʚʠʩʠʤʦʝ ʦʢʠʩʣʝʥʠʝ

ʂʘʨʜʠʦʧʨʦʪʝʢʪʦʨʳ

4. ʂʦʵʥʟʠʤ Q10 - ʤʝʪʘʙʦʣʠʪ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ.



ʊʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʮʠʪʦʧʨʦʪʝʢʪʦʨʦʚ

ɸʮʠʣʢʘʨʥʠʪʠʥ

ɻʣʶʢʦʟʘ

ɸʮʠʣ-ʢʘʨʥʠʪʠʥ

ʂʘʨʥʠʪʠʥ

ɾʂ

ʎʠʢʣ 

ʂʨʝʙʩ

ɸʮʠʣ-ʂʦɸ

ʇʠʨʫʚʘʪ ʇʠʨʫʚʘʪ

ʃʘʢʪʘʪ

ʉʆ2

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ
ʇʠʨʫʚʘʪ -

ʜʝʛʠʜʨʦʛʝʥʘʟʘ

ŷŷŷ

ʉʫʢʮʠʥʘʪ

ŷŷŷ

ʉʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ

ɓ-ʦʢʠʩʣʝʥʠʝ

ɼʳʭʘʪʝʣʴʥʘʷ

ʮʝʧʴ

ŷŷŷʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʘ

ɸʊʌ

ʆ2

ʤʠʣʜʨʦʥʘʪ

ʪʨʠʤʝʪʘʟʠʜʠʥ

ʤʝʢʩʠʢʦʨ

ʎʠʪʦʟʦʣʴ



ʂʣʠʥʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ ʧʨʝʜʫʢʪʘʣʘ.

}ʋʣʫʯʰʝʥʠʝ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʠʰʝʤʠʠ;

}ʋʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʘʥʛʠʥʦʟʥʳʭ 

ʧʨʠʩʪʫʧʦʚ;

}ʇʦʚʳʰʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ;

}ʋʣʫʯʰʝʥʠʝ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʠʦʢʘʨʜʘ;

}ʆʪʩʫʪʩʪʚʠʝ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ.



ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʊʈʀʋʄʌ.
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89,1

ʧʣʘʮʝʙʦ

ʪʨʠʤʝʪʘʟʠʜʠʥ

ɼʠʥʘʤʠʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʣʘʩʩʘ

ʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʠ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʊʈʀʋʄʌ.

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʦʡ 

ʥʘʛʨʫʟʦʯʥʦʡ ʧʨʦʙʳ ʧʦʩʣʝ 

ʪʨʝʭʤʝʩʷʯʥʦʡ ʪʝʨʘʧʠʠ.



EMIʈïFR: (The European Myocardial Infarction Project ïFree Radicals) 
19725 ʙʦʣʴʥʳʭ ʀʄ; ʧʝʨʚʠʯʥʘʷ ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ïʢʨʘʪʢʦʩʨʦʯʥʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ï35 ʜʥʝʡ; 

ʚʢʣʶʯʝʥʠʝ ʥʝ ʧʦʟʜʥʝʝ 24 ʯ ʦʪ ʥʘʯʘʣʘ ʀʄ (2000 ʛ.).

ʊʨʠʤʝʪʘʟʠʜʠʥ ʚʚʦʜʠʣʠ 40 ʤʛ ʙʦʣʶʩʦʤ  ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʚʦ ʚʨʝʤʷ ʊʃʊ (ʝʩʣʠ 

ʦʥʘ ʧʨʦʚʦʜʠʣʘʩʴ)  ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʬʫʟʠʝʡ 60 ʤʛ/ʩʫʪ ʚ ʪʝʯʝʥʠʝ 48 ʯ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʧʣʘʮʝʙʦ. 

ʆʩʣʦʞʥʝʥʠʷ ʀʄ ʚ ʛʨʫʧʧʝ ʙʝʟ ʊʃʊ ʥʘ ʬʦʥʝ ʪʨʠʤʝʪʘʟʠʜʠʥʘ 

ʦʪʤʝʯʝʥʳ ʜʦʩʪʦʚʝʨʥʦ ʨʝʞʝ (p=0,027). 
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˪̝̆̋̓̉̃̎̏̒̓̕̕˙̆̋̒̉̋̏̑́̃
̞̋̒̐̆̑̉̍̆̎̓̆.
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ɺ.ʖ. ʇʦʣʫʤʠʩʢʦʚ, ɸ.ʇ. ɻʦʣʠʢʦʚ, 2002



ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ

ʇʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ

I. ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 

120 ʙʦʣʴʥʳʭ ʀɹʉ, ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ
ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 50,3Ñ2,6 ʛʦʜʘ, ʤʫʞʯʠʥ 29 (72,5%), ʞʝʥʱʠʥ 11 (17,5%)

ʃɽʏɽʅʀɽ
- ʥʠʪʨʘʪʳ (ʚʥʫʪʨʠʚʝʥʥʦ, per os), ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ 
(ʦʙʟʠʜʘʥ),  ʛʝʧʘʨʠʥ  (20  ʪʳʩ.  ʝʜ/ ʩʫʪ),  ʘʥʪʠʘʛʨʝʛʘʥʪʳ,  
ʥʘʨʢʦʪʠʯʝʩʢʠʝ  ʘʥʘʣʴʛʝʪʠʢʠ  ʠ  ʩʝʜʘʪʠʚʥʳʝ  ʩʨʝʜʩʪʚʘ,   
ʤʝʢʩʠʢʦʨ7,5  ʤʢʛ/ʢʛ ʩʫʪ.  ʚ  ʪʝʯʝʥʠʝ  14 ʩʫʪ.  ʧʘʨʝʥʪʝ-
ʨʘʣʴʥʦ.

II. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

120 ʙʦʣʴʥʳʭ ʀɹʉ, ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ
ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 56,2Ñ3,1ʛʦʜʘ, ʤʫʞʯʠʥ 29 (72,5%), ʞʝʥʱʠʥ 11 (17,5%)

ʃɽʏɽʅʀɽ

- ʥʠʪʨʘʪʳ (ʚʥʫʪʨʠʚʝʥʥʦ, per os), ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ 
(ʦʙʟʠʜʘʥ),  ʛʝʧʘʨʠʥ  (20  ʪʳʩ.  ʝʜ/ ʩʫʪ),  ʘʥʪʠʘʛʨʝʛʘʥʪʳ,  
ʥʘʨʢʦʪʠʯʝʩʢʠʝ  ʘʥʘʣʴʛʝʪʠʢʠ  ʠ  ʩʝʜʘʪʠʚʥʳʝ  ʩʨʝʜʩʪʚʘ.



ʄʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ

1.   ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʆʃ ʚ ʢʨʦʚʠ

ʜʠʝʥʦʚʳʝ ʢʦʥʴʶʛʘʪʳ,

ʤʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ, ʚ 1,2,3,7,14 ʩʫʪ.

2.   ʉʦʢʨʘʪʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʤʠʦʢʘʨʜʘ

ʧʘʨʘʤʝʪʨʳ,  ʦʪʨʘʞʘʶʱʠʝ  ʩʠʩʪʦʣʠʯʝʩʢʫʶ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʫʶ ʜʠʩʬʫʥʢ-

ʮʠʶ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ.

ʉʠʩʪʦʣʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷïʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ  (%EF),  ʫʜʘʨʥʳʡ ʠʥ-

ʜʝʢʩ (ʋʀ), ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʉʀ), ʫʜʝʣʴʥʦʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʋʇʉ).

ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ  ʬʫʥʢʮʠʷïʤʝʪʦʜʦʤ  ʜʦʧʣʝʨʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ 

(ñSonar-500ò HP) ʧʫʪʝʤ  ʦʮʝʥʢʠ  ʧʘʨʘʤʝʪʨʦʚ  ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ ʚ 1,3,7, 14 ʩʫʪ.:
ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ,

ʚʨʝʤʷ ʠʟʦʚʦʣʝʤʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʠ ʨʘʩʩʣʘʙʣʝʥʠʷ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ,

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ,

ʢʦʣʠʯʝʩʪʚʦ ʟʦʥ ʛʠʧʦ-, ʜʠʩ- ʠ ʘʢʠʥʝʟʠʠ ʧʦ 4-ʭ ʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ.  



3.ʉʫʪʦʯʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʕʂɻ

ïʯʘʩʪʦʪʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʦʚ 

ʠʰʝʤʠʠ

ïʩʫʪʦʯʥʳʡ ʠʥʪʝʛʨʘʣ ʩʤʝʱʝʥʠʷ ST

4. ʆʮʝʥʢʘ ʪʝʯʝʥʠʷ ʧʦʜʦʩʪʨʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʧʝʨʠʦʜʘ ʨʫʙʮʝʚʘʥʠʷ

ïʩʤʝʨʪʥʦʩʪʴ

ïʧʦʩʪʠʥʬʘʨʢʪʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ

ïʨʝʮʠʜʠʚʳ ʀʄ

(ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʦʮʝʥʪʨʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ

120 ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʀʄ, 30 ʩʫʪʦʢ)



ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʠʝʥʦʚʳʭ ʢʦʥʴʶʛʘʪʦʚ ʫ 

ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘ ʬʦʥʝ 

ʪʝʨʘʧʠʠ ʄʝʢʩʠʢʦʨʦʤ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ

ɺ. ʄʠʭʠʥ, ʉ. ɹʦʡʮʦʚ, ɺ. 
ʇʦʣʫʤʠʩʢʦʚ



ʇʘʨʘʤʝʪʨ ɻrʨʫʧʧ1r ʩʫʪ.2 ʩʫʪ.7 ʩʫʪ. 14 ʩʫʪ.ʚʳʧʠʩʢ

ʘ

1. ʌʨʘʢʮʠʷ ʚʳʙʨʦʩʘ 

ʃɾ (%EF), ʥʦʨʤʘ 

50-80%

ʄʝʢʩʠʢʦʨ40,0°1,2 43,5 °1,3 45,2°1,4 50,3°1,6* 53,3°1,8*

ʂʦʥʪʨʦʣʴ42,7°1,2 41,3°1,2 42,1°1,2 47,3°1,3* 50,2°1,4*

2. ʋʀ ʃɾ ʤʣ/ʤ2ʤʠʥʄʝʢʩʠʢʦʨ31,2°1,6 40,2°2,1* 41,7°1,9* 43,3°1,9* 43,0°2,0*

ʂʦʥʪʨʦʣʴ32,4°1,7 38,1°1,8 39,3°1,8* 40,1°2,2* 40,8°1,8*

3. ʉʀ ʣ/ʤʠʥ ʤ2 ʄʝʢʩʠʢʦʨ2,49°0,1 2,82°0,10 2,92°0,11* 2,94°0,11* 2,85°0,12

ʂʦʥʪʨʦʣʴ2,63°0,1 2,74°0,12 2,75°0,10 2,72°0,15 2,76°0,14

4. ʆʇʉʉ

ɼʠʥ ʩʝʢ ʩʤ2

ʄʝʢʩʠʢʦʨ1341°47 1321°51 1214°42 1355°34 1478°37*

ʂʦʥʪʨʦʣʴ1238°42 1283°61 1382°44 1505°52* 1547°53*

* - ʨ < 0,05

ʇʘʨʘʤʝʪʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʫ ʙʦʣʴʥʳʭ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ

ɺ. ʄʠʭʠʥ, ʉ. ɹʦʡʮʦʚ, ɺ. 
ʇʦʣʫʤʠʩʢʦʚ
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5,2
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- ɸʢʠʥʝʟ          - ɻʠʧʦʢʠʥʝʟ        - ɼʠʩʢʠʥʝʟ        - ʅʦʨʤʦʢʠʥʝʟ                   

ɼʠʥʘʤʠʢʘ ʩʦʦʪʥʦʰʝʥʠʷ ʟʦʥ ʛʠʧʦ ʠ ʘʢʠʥʝʟʠʠ (ʚ %) ʫ ʙʦʣʴʥʳʭ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ 

ʄʝʢʩʠʢʦʨʦʤ  ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ

ɺ. ʄʠʭʠʥ, 2002



ɺʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʩʦʢʨʘʪʠʤʦʩʪʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 

ʤʠʦʢʘʨʜʘ 

(ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ)
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ɺ. ʄʠʭʠʥ, 2002



ɼʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ ʩʦʢʨʘʪʠʤʦʩʪʠ ʫ ʙʦʣʴʥʳʭ 

ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ 

ʄʝʢʩʠʢʦʨʦʤ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ

ɺ. ʄʠʭʠʥ, 2002
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IVRT

ʫʤʝʥʴʰʝʥʠʝ

ʉʭʝʤʘ ʥʘʨʫʰʝʥʠʷ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʧʨʠ ʦʩʪʨʦʤ ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʘ



ɺʨʝʤʷ ʠʟʦʚʦʣʝʤʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ (IVRT) ʠ ʩʢʦʨʦʩʪʴ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʫʢʦʨʦʯʝʥʠʷ (VCF) ʚʦʣʦʢʦʥ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘ ʬʦʥʝ 

ʪʝʨʘʧʠʠ ʄʝʢʩʠʢʦʨʦʤ

ɺ. ʄʠʭʠʥ, 2002



ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ (VE, VA)

ʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ 

ʄʝʢʩʠʢʦʨʦʤ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ

ɺ. ʄʠʭʠʥ, 2002



ɻʨʫʧʧ 1r ʩʫʪ.2 ʩʫʪ.7 ʩʫʪ. 14 ʩʫʪ.ʚʳʧʠʩʢ

ʘ

ʄʝʢʩʠʢʦʨ0,71°0,06 0,87°0,07 1,08°0,08* 1,14°0,08* 1,09°0,08*

ʂʦʥʪʨʦʣʴ0,70°0,06 0,73°0,06 0,79°0,06 0,97°0,09* 0,96°0,08*

* - ʨ < 0,05

ʆʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ɽ/ɸ ʪʨʘʥʩ-

ʤʠʪʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ 

ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ

ɺ. ʄʠʭʠʥ, 2002
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                              ʉʨʦʢ ʣʝʯʝʥʠʷ (ʩʫʪ.)           
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ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ 

(ATE, DTE ) ʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʥʘ 

ʬʦʥʝ ʪʝʨʘʧʠʠ ʄʝʢʩʠʢʦʨʦʤ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ

ɺ. ʄʠʭʠʥ, 2002
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                              ʉʨʦʢ ʣʝʯʝʥʠʷ (ʩʫʪ.)           

ɺ. ʄʠʭʠʥ, 2002



ʆʮʝʥʢʘ ʪʝʯʝʥʠʷ ʧʦʜʦʩʪʨʦʛʦ 

ʧʝʨʠʦʜʘ (30 ʩʫʪ)

4,27 0,86* 4,27 2,58*
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ɺ. ʄʠʭʠʥ, ʉ. ɹʦʡʮʦʚ, ɺ. 
ʇʦʣʫʤʠʩʢʦʚ



ʆʮʝʥʢʘ ʦʪʜʘʣʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ (ʯʝʨʝʟ 10 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ ʀʄ)

7,28 1,76 * 6,95 6,19
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ʩʪʝʥʦʢʘʨʜʠʷ

ʂʦʥʪʨʦʣ ʄɹʝʢʩʠʢʦʨ

ɺ. ʄʠʭʠʥ, ʉ. ɹʦʡʮʦʚ, ɺ. 
ʇʦʣʫʤʠʩʢʦʚ



ɿ ɸ ʂ ʃ ʖ ʏ ɽ ʅ ʀ ɽ

ʄʝʢʩʠʢʦʨʦʙʣʘʜʘʝʪʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡʘʢʪʠʚʥʦʩ-
ʪʴʶ,ʧʨʝʧʷʪʩʪʚʫʝʪʫʚʝʣʠʯʝʥʠʶʢʦʥʮʝʥʪʨʘʮʠʠʣʠʧʦ-
ʧʝʨʦʢʩʠʜʦʚʚʢʨʦʚʠʥʘʬʦʥʝʦʢʩʠʜʘʪʠʚʥʦʛʦʩʪʨʝʩʩʘʫ
ʙʦʣʴʥʳʭʚʦʩʪʨʳʡʧʝʨʠʦʜʠʥʬʘʨʢʪʘʤʠʦʢʘʨʜʘ.

ʄʝʢʩʠʢʦʨʫʣʫʯʰʘʝʪʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝʩʦʩʪʦʷ-
ʥʠʝʧʦʚʨʝʞʜʝʥʥʦʛʦʤʠʦʢʘʨʜʘʣʝʚʦʛʦʞʝʣʫʜʦʯʢʘ,ʫʩʢʦ-
ʨʷʚ̫ʦʩʩʪʘʥʦʚʣʝʥʠʝʝʛʦʩʦʢʨʘʪʠʪʝʣʴʥʦʡʬʫʥʢʮʠʠ.

ʄʝʢʩʠʢʦʨʫʣʫʯʰʘʝʪʩʪʘʮʠʦʥʘʨʥʳʡʧʝʨʠʦʜ
ʨʝʘʙʠʣʠʪʘʮʠʠʙʦʣʴʥʳʭʩ ʦʩʪʨʳʤʠʥʬʘʨʢʪʦʤ
ʤʠʦʢʘʨʜʘ

- ʋʩʢʦʨʷʝʪʚʦʩʩʪʘʥʦʚʣʝʥʠʝʩʦʢʨʘʪʠʪʝʣʴʥʦʡ
ʩʧʦʩʦʙʥʦʩʪʠʣʝʚʦʛʦʞʝʣʫʜʦʯʢʘ

- ʋʤʝʥʴʰʘʝʪʯʘʩʪʦʪʫʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ
ʧʝʨʠʦʜʦʚʠʰʝʤʠʠʚʧʦʩʪʠʥʬʘʨʢʪʥʦʤʧʝʨʠʦʜʝ

- ʋʚʝʣʠʯʠʚʘʝʪʚʳʞʠʚʘʝʤʦʩʪʴʙʦʣʴʥʳʭ

- ʉʥʠʞʘʝʪʯʘʩʪʦʪʫʨʝʮʠʜʠʚʦʚʠʧʦʩʪʠʥʬʘʨʢʪ-
ʥʦʡʩʪʝʥʦʢʘʨʜʠʠ



ʄʝʢʩʠʢʦʨ ʧʨʠ ʢʦʨʦʥʘʨʥʦʡ 

ʘʥʛʠʦʧʣʘʩʪʠʢʝ

ɼ.ɻ. ʀʦʩʝʣʠʘʥʠ ʠ ʩʦʘʚʪ. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ ʢʘʨʜʠʦʘʥʛʠʦʣʦʛʠʠ

ʆʙʩʣʝʜʦʚʘʥ 51 ʙʦʣʴʥʦʡ  ʆʀʄ, ʩ ʧʦʣʥʦʡ ʦʢʢʣʶʟʠʝʡ 

ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ

ʝʝ ʫʩʧʝʰʥʦʡ ʨʝʢʘʥʘʣʠʟʘʮʠʝʡ ʧʫʪʝʤ ʊʃɸʇ.

ʄʝʢʩʠʢʦʨ ʚʚʦʜʠʣʩʷ ʚʥʫʪʨʠʚʝʥʥʦ (0,3ʛ/ʩʫʪ) 12 ʜʥʝʡ  

ʠ ʚʥʫʪʨʠʢʦʨʦʥʘʨʥʦ (0,2ʛ/ʩʫʪ) ʧʦʩʣʝ ʧʝʨʚʦʡ 

ʜʠʣʘʪʘʮʠʠ.



ɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʨʦʧʦʥʠʥʘ I 
ʚʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʘʭ.
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ɼ.ɻ.ʀʦʩʝʣʠʘʥʠ ʠ ʩʦʘʚʪ.

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ

ʢʘʨʜʠʦʘʥʛʠʦʣʦʛʠʠ. 



ɼʠʥʘʤʠʢʘ ʌɺ ʃɾ ʫ ʙʦʣʴʥʳʭ ʆʀʄ ʜʦ ʠ ʧʦʩʣʝ

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (%)
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ʢʘʨʜʠʦʘʥʛʠʦʣʦʛʠʠ. 



ɼʠʥʘʤʠʢʘ ʂɼʆ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ (ʤʣ).

165,6

190,1
187,2

179,7

150

160

170

180

190

200

ʤʣ

ʂʦʥʪʨʦʣʴ ʄʝʢʩʠʢʦʨ

1-ʝ ʩʫʪʢʠ

10-ʝ ʩʫʪʢʠ

ɼ.ɻ.ʀʦʩʝʣʠʘʥʠ ʠ ʩʦʘʚʪ.

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ

ʢʘʨʜʠʦʘʥʛʠʦʣʦʛʠʠ. 



ɼʠʥʘʤʠʢʘ ʂʉʆ ʚ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʘʭ (ʤʣ)
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ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ

ʢʘʨʜʠʦʘʥʛʠʦʣʦʛʠʠ. 



ʀʟʤʝʥʝʥʠʝ ʩʝʛʤʝʥʪʘʨʥʦʡ ʩʦʢʨʘʪʠʤʦʩʪʠ ʚ 

ʛʨʫʧʧʝ ʤʝʢʩʠʢʦʨʘ (%)
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ɼ.ɻ.ʀʦʩʝʣʠʘʥʠ ʠ ʩʦʘʚʪ.

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ

ʢʘʨʜʠʦʘʥʛʠʦʣʦʛʠʠ. 



ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʄɽʂʉʀʂʆʈɸ ʋ  

ɹʆʃʔʅʓʍ ʉʆ ʉʊɸɹʀʃʔʅʆʁ 

ʉʊɽʅʆʂɸʈɼʀɽʁ

ɺ. ʄʠʭʠʥ, ɺ.ʇʦʣʫʤʠʩʢʦʚ, ɸ.ɻʦʣʠʢʦʚ  ʠ ʩʦʘʚʪ.2007ʛ.  

ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ

ʄʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ ʋɼ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ



ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʦ 42 ʙʦʣʴʥʳʭ ʀɹʉ, ʩʪʘʙʠʣʴʥʦʡ 

ʩʪʝʥʦʢʘʨʜʠʝʡ ʥʘʧʨʷʞʝʥʠʷ II -III ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʣʘʩʩʦʚ

ʇʦʩʪʠʥʬʘʨʢʪʥʳʡ 

ʢʘʨʜʠʦʩʢʣʝʨʦʟ

ʤʫʞʯʠʥ ï35 ʯʝʣʦʚʝʢ

ʞʝʥʱʠʥ - 7 ʯʝʣʦʚʝʢ,
ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 53,7°4,7 ʛʦʜʘ

ʉʪʝʥʦʢʘʨʜʠʷ II ʌʂ 

ʉʪʝʥʦʢʘʨʜʠʷ III ʌʂ

ʃʝʛʢʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ

ʫ 26 ʯʝʣʦʚʝʢ

ʫ 16 ʯʝʣʦʚʝʢ

ʫ 3-ʭ  ʯʝʣʦʚʝʢ 

ʫ 5 ʯʝʣʦʚʝʢ



ʇʝʨʠʦʜ ʚʢʣʶʯʝʥʠʷ

4 ʤʝʩ

ʈʘʥʜʦʤʠʟʘʮʠʷ

N=42

ɻʨʫʧʧʘ I. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ: 

ʄʝʢʩʠʢʦʨŸ ʇʨʝʜʫʢʪʘʣ ʄɺ

N=21

ɻʨʫʧʧʘ II. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ:

ʇʨʝʜʫʢʪʘʣ ʄɺŸ ʄʝʢʩʠʢʦʨ

N=21

ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ

ʄʝʢʩʠʢʦʨ(300 ʤʛ/ʩʫʪ)

2 ʤʝʩ

ʇʨʝʜʫʢʪʘʣ ʄɺ(70 ʤʛ/ʩʫʪ)

2 ʤʝʩ

ʕʪʘʧ ʣʝʯʝʥʠʷ 1

ʆʪʤʝʥʘ ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʦʚ

3 ï4 ʤʝʩ

çʇʝʨʝʢʨʝʱʠʚʘʥʠʝè

ʄʝʢʩʠʢʦʨ(300 ʤʛ/ʩʫʪ)

2 ʤʝʩ

ʇʨʝʜʫʢʪʘʣ ʄɺ(70 ʤʛ/ʩʫʪ)

2 ʤʝʩ

ʆʪʤʝʥʘ ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʦʚ

3 ï4 ʤʝʩ

ʕʪʘʧ ʣʝʯʝʥʠʷ 2



1.ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʆʃ ʚ ʢʨʦʚʠ

- ʜʠʝʥʦʚʳʝ ʢʦʥʴʶʛʘʪʳ,

-ʤʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ, 

2. ʌʠʟʠʯʝʩʢʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ

-ʧʦʨʦʛʦʚʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠ 

ʚʝʣʦʵʨʛʦʤʝʪʨʠʠ

3. ʉʪʝʧʝʥʴ ʜʠʩʬʫʥʢʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʷʠ

-ʤʘʥʞʝʪʦʯʥʘʷ ʧʨʦʙʘ ʧʣʝʯʝʚʦʡ ʘʨʪʝʨʠʠ

ʄʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ



ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ

ɸʥʪʠʘʥʛʠʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ: 

ʂʘʨʜʠʦʧʨʦʪʝʢʪʦʨʳ:

ʅʠʪʨʘʪʳ:

ʠʟʦʩʦʨʙʠʜ 5-ʤʦʥʦʥʠʪʨʘʪ, 

ʥʠʪʨʦʩʦʨʙʠʜ 

ɹʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ:

ʘʪʝʥʦʣʦʣ (50-75 ʤʛ/ʩʫʪ)

ʤʝʪʦʧʨʦʣʦʣ (50-100ʤʛ/ʩʫʪ.).

ʤʝʢʩʠʢʦʨ(0,3ʛʚʩʫʪ.)

ʧʨʝʜʫʢʪʘʣʄɺ( 70ʤʛʚʩʫʪ.).



ʀʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʨʦʛʦʚʦʡ ʤʦʱʥʦʩʪʠ ʥʘ 

ʬʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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 ʧʝʨʝʢʨʝʩʪ

ʃʝʯʝʥʠʝ ʃʝʯʝʥʠʝ      ʆʪʤʝʥʘ ʧʨʝʧʘʨʘʪʘ   ʆʪʤʝʥʘ  ʧʨʝʧʘʨʘʪʘ                    

ʤʝʩ.

1  ʛʨ. ʤʝʢʩʠʢʦʨ-ʪʨʠʤʝʪʘʟʠʜʠʥ, 2 ʛʨ. ʪʨʠʤʝʪʘʟʠʜʠʥ -ʤʝʢʩʠʢʦʨ



ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʜʠʝʥʦʚʳʭ ʢʦʥʴʶʛʘʪʦʚ ʚ 

ʢʨʦʚʠ  ʥʘ ʬʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʃʝʯʝʥʠʝ ʃʝʯʝʥʠʝ      ʆʪʤʝʥʘ ʧʨʝʧʘʨʘʪʘ   ʆʪʤʝʥʘ  ʧʨʝʧʘʨʘʪʘ                    
   ʤʝʩ.



1. ʇʨʠʤʝʥʝʥʠʝ ʤʝʢʩʠʢʦʨʘ ʠʣʠ ʧʨʝʜʫʢʪʘʣʘ ʄɺ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ, 

ʚʢʣʶʯʘʚʰʝʡ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʝ ʥʠʪʨʘʪʳ ʠ ʙʝʪʘ-

ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ, ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ. ʄʝʢʩʠʢʦʨ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʯʝʤ ʧʨʝʜʫʢʪʘʣ ʄɺ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʧʦʨʦʛʦʚʦʡ 

ʤʦʱʥʦʩʪʠ ʧʨʠ ʚʝʣʦʵʨʛʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʩʪʘʭ.

2. ʄʝʢʩʠʢʦʨ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʝʜʫʢʪʘʣ ʄɺ, ʧʨʠʚʦʜʠʣ ʢ 

ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ (ʜʠʝʥʦʚʳʝ ʢʦʥʴʶʛʘʪʳ, ʤʘʣʦʥʦʚʳʡ 

ʜʠʘʣʴʜʝʛʠʜ) ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫ ʙʦʣʴʥʳʭ ʩʪʘʙʠʣʴʥʦʡ 

ʩʪʝʥʦʢʘʨʜʠʝʡ ʥʘ ʬʦʥʝ ʘʥʪʠʘʥʛʠʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʤʠ ʥʠʪʨʘʪʘʤʠ ʠ ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʘʤʠ.

ɺʓɺʆɼʓ



ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ 

ʤʠʦʢʘʨʜʘ ʫ 20 ʙʦʣʴʥʳʭ ʩʪʘʙʠʣʴʥʦʡ 

ʩʪʝʥʦʢʘʨʜʠʝʡ II -III ʬ.ʢʣ. ʤʝʪʦʜʦʤ  

ʧʦʟʠʪʨʦʥʥʦʡ ʵʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʤʠʦʢʘʨʜʘ (ʇʕʊ) ʩ 11ʉ-ʙʫʪʠʨʘʪʦʤ ʥʘʪʨʠʷ.

ʅʀʀ ʢʘʨʜʠʦʣʦʛʠʠʠʤ. ɺ.ɸ. ɸʣʤʘʟʦʚʘ, ʉ.ʇʝʪʝʨʙʫʨʛ



ɼʦ ʣʝʯʝʥʠʷ  ʄʝʢʩʠʢʦʨʦʤ      ʏʝʨʝʟ 2 ʤʝʩʷʮʘ

ɹʘʟʘʣʴʥʳʡ 

ʩʝʛʤʝʥʪ ʟʘʜʥʝʡ 

ʩʪʝʥʢʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ

ʇʝʨʚʳʡ ʩʢʘʥ   (4 ʤʠʥ)ʇʝʨʚʳʡ ʩʢʘʥ   (4 ʤʠʥ)

ɺʪʦʨʦʡ ʩʢʘʥ   (21 ʤʠʥ)ɺʪʦʨʦʡ ʩʢʘʥ   (21 ʤʠʥ)

ʆʮʝʥʢʘ ʤʝʪʘʙʦʣʠʟʤʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʠʦʢʘʨʜʝ ʤʝʪʦʜʦʤ ʇʕʊ

ʩ 11ʉ-ʙʫʪʠʨʘʪʦʤ ʥʘʪʨʠʷ ʫ ʧʘʮʠʝʥʪʘ ɺ., 49 ʣʝʪ.

ɼʠʘʛʥʦʟ: ʀɹʉ. ʉʪʘʙʠʣʴʥʘʷ ʉʉʅ III ʌʂ. ʀʰʝʤʠʯʝʩʢʠʝ ɾɸ

ʇʕʊ ʚʳʧʦʣʥʝʥʘ ʚ ʎʅʀʀʈʀ ʉʇʙ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ ïʢ.ʤ.ʥ. ɼ.ɺ. ʈʳʞʦʚʘ ʇʕʊ ʚʳʧʦʣʥʝʥʘ ʚ ʎʅʀʀʈʀ ʉʇʙ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ ïʢ.ʤ.ʥ. ɼ.ɺ. ʈʳʞʦʚʘ 



ʈʝʟʫʣʴʪʘʪ:  ʚ ʟʦʥʘʭ ʛʠʧʦʢʩʠʠ - ʫʚʝʣʠʯʝʥʠʝ 
ʩʢʦʨʦʩʪʠ ʚʳʚʝʜʝʥʠʷ 11ʉ-ʙʫʪʠʨʘʪʘ ʥʘʪʨʠʷ ʠʟ 
ʤʠʦʢʘʨʜʘ, ʚ ʟʦʥʘʭ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʧʝʨʬʫʟʠʠ ʤʠʦʢʘʨʜʘ ï
ʫʤʝʥʴʰʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʥʝʜʦʦʢʠʩʣʝʥʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ.

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ 
ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ 

ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʛʦ ʤʠʦʢʘʨʜʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʚ ʟʦʥʘʭ ʛʠʧʦʢʩʠʠ. 



ɺʝʣʠʯʠʥʘ ʧʨʦʮʝʥʪʘ ʚʳʚʝʜʝʥʠʷ ʈʌʇ ʠʟ ʤʠʦʢʘʨʜʘ 

ʙʦʣʴʥʳʭ ʩʪʝʥʦʢʘʨʜʠʝʡ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ 

ʤʝʢʩʠʢʦʨʦʤ.
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ʄʝʢʩʠʢʦʨ ʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ

ɸ.ɺ. ʇʨʘʩʦʣʦʚ ʠ ʩʦʘʚʪ.

ʂʋʈʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʄɽɼʀʎʀʅʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ
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ɻʨ.ʩʨʘʚʥʝʥʠʷ

ʆʩʥʦʚʥʘʷ

ʉʨʦʢ ʣʝʯʝʥʠʷ (ʩʫʪʢʠ)

%

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʤʧʦʥʝʥʪʘ pNN50 ʫ ʙʦʣʴʥʳʭ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ 

ʤʝʢʩʠʢʦʨʦʤ
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ɻʨ.ʩʨʘʚʥʝʥʠʷ

ʆʩʥʦʚʥʘʷ

ʉʨʦʢ ʣʝʯʝʥʠʷ (ʩʫʪʢʠ)

%

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ LF/HF ʫ ʙʦʣʴʥʳʭ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ 

ʤʝʢʩʠʢʦʨʦʤ

ɸ.ɺ. ʇʨʘʩʦʣʦʚ ʠ ʩʦʘʚʪ., 2004



ʀʟʤʝʥʝʥʠʧ̫ʘʨʘʤʝʪʨʘ SDNNʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ 

ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʧʨʠ ʣʝʯʝʥʠʠ ʤʝʢʩʠʢʦʨʦʤ.
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%

ɸ.ɺ. ʇʨʘʩʦʣʦʚ ʠ ʩʦʘʚʪ., 2004.



ʀʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ HF ʫ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ 

ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʧʨʠ ʣʝʯʝʥʠʠ ʤʝʢʩʠʢʦʨʦʤ
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ɻʨ. ʉʨʘʚʥʝʥʠʷ

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ

ɸ.ɺ. ʇʨʘʩʦʣʦʚ ʠ ʩʦʘʚʪ., 2004



ɸʥʪʠʘʨʠʪʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʤʝʢʩʠʢʦʨʘ



ɼʦ ʣʝʯʝʥʠʷ ʤʝʢʩʠʢʦʨʦʤ

ɼʦ ʥʘʛʨʫʟʢʠ ʇʠʢ ʥʘʛʨʫʟʢʠ



2 ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ 

ʤʝʢʩʠʢʦʨʦʤ

ɼʦ ʥʘʛʨʫʟʢʠ ʇʠʢ ʥʘʛʨʫʟʢʠ


