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ɺ.ɸ. ɺʘʩʠʣʴʝʚʘ1, ʅ.ʉ. ʐʫʤʝʡʢʦ 

ʌɻʅʋ ʀʥʩʪʠʪʫʪ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʈɸʆ, ʄʦʩʢʚʘ 
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ʥʦʡ ʠ ʧʦʣʷ 37ac ʟʘʜʥʝʡ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʦʙʣʘʩʪʝʡ ʢʦʨʳ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ (24 

ʥʘʙʣʶʜʝʥʠʷ). ɺʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʣʷʭ ʩʪʨʫʢʪʫʨʘ ʤʠʢʨʦʘʥʩʘʤʙʣʝʡ ʠʤʝʝʪ ʨʘʟʣʠʯʠʷ 
ʢʘʢ ʧʦ ʧʣʦʱʘʜʠ ʧʨʦʬʠʣʴʥʳʭ ʧʦʣʝʡ ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʪʘʢ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, 

ʨʘʟʤʝʨʘʤ ʠ ʢʦʤʧʦʟʠʮʠʠ ʥʝʡʨʦʥʦʚ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʨʘʩʪ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʢʦʨʘ, ʟʨʠʪʝʣʴʥʘʷ ʢʦʨʘ, ʟʘʜʥʷʷ ʘʩʩʦ-

ʮʠʘʪʠʚʥʘʷ ʦʙʣʘʩʪʴ, ʥʝʡʨʦʥ, ʤʠʢʨʦʘʥʩʘʤʙʣʠ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʨʬʦʤʝʪʨʠʷ 

Peculiarities of cortical neuronal ensembles in children aged 4-7 y.o. This study 

was held with the help of computer morphometry in layer III of 4p, 6, 6op areas of motor 

zone, in visual areas 17, 19 and posterior associative zone area 37ac of the cerebral 

cortex (24 left hemispheres) in children from 4 to 7 years old. The structures of mi-

crogroups of the all the studied zones differ in size of specific areas of cell groups and in 

number, size and composition of neurons. 

Key words: age, motor cortex, visual cortex, posterior associative cortex, neuron, 
micro ensembles, computer morphometry. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʠ ʥʝʡʨʦʥʥʳʭ ʘʥʩʘʤʙʣʝʡ [1; 3; 5; 8; 12; 

13]. ʄʦʜʫʣʴʥʳʡ ʧʨʠʥʮʠʧ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ ʦʪʢʨʳʪʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʚʨʦʣʦʛʠʠ. ʅʝʡʨʦ-ʛʣʠʦ-

ʩʦʩʫʜʠʩʪʳʝ ʘʥʩʘʤʙʣʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʢʦʨʳ ʤʦʟʛʘ, ʙʣʘʛʦʜʘʨʷ ʢʦ-

ʪʦʨʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʦʢʦʨʪʝʢʩʘ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʪʦʥʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʚʦʡʩʪʚ ʧʨʠʭʦʜʷʱʝʡ ʩʠʛʥʘʣʠʟʘʮʠʠ [2; 11]. ʆʜʥʘʢʦ ʟʥʘ-

ʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʥʝʡʨʦʥʥʳʭ ʘʥʩʘʤʙʣʝʡ ʚ ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʟʨʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʷʭ ʢʦʨʳ 

ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʳ ʠ ʩʧʦʨʥʳ. ʀʟʫʯʝ-

ʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʡʨʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʢʦʨʝ 
ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʩʘʤʙʣʝʚʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʢʦʨʳ. ɿʘʜʘʯʝʡ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝ-

ʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʩʘʤʙʣʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʜʚʠʛʘʪʝʣʴʥʦʡ, ʟʨʠʪʝʣʴ-

ʥʦʡ ʠ ʟʘʜʥʝʡ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʦʙʣʘʩʪʷʭ ʢʦʨʳ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʚ ʧʝʨʠʦʜ ʦʪ 4 

ʜʦ 7 ʣʝʪ.  

 

 

 

                                                             
ʂʦʥʪʘʢʪʳ:1 ɺʘʩʠʣʴʝʚʘ ɺ.ɸ. ï E-mail: vavasileva@mail.ruι 
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ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʀʟʫʯʝʥʦ 24 ʣʝʚʳʭ ʧʦʣʫʰʘʨʠʷ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʜʝʪʝʡ ʦʪ 4 ʜʦ 7 ʣʝʪ. ʇʦʩʣʝ ʬʠʢ-

ʩʘʮʠʠ ʤʦʟʛʘ ʚ 12 %-ʥʦʤ ʬʦʨʤʘʣʠʥʝ ʥʘ ʚʝʨʰʠʥʝ ʮʝʥʪʨʘʣʴʥʦʡ ʠʟʚʠʣʠʥʳ ʚʳʜʝʣʷʣʠ 

ʧʦʣʷ 4p, 6 ʠ 6op ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʦʡ ʀʥʩʪʠʪʫʪʘ ʤʦʟʛʘ 

ɸʄʅ ʉʉʉʈ (1949), ʧʦʣʷ 17 ʠ 19 ï ʚ ʟʘʪʳʣʦʯʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʣʝ 37ac ï ʚ ʚʠʩʦʯʥʦ-

ʪʝʤʝʥʥʦ-ʟʘʪʳʣʦʯʥʦʡ ʧʦʜʦʙʣʘʩʪʠ (ʟʘʜʥʷʷ ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʢʦʨʘ). ʇʘʨʘʬʠʥʦʚʳʝ ʩʨʝʟʳ 

ʦʢʨʘʰʠʚʘʣʠ ʢʨʝʟʠʣʦʚʳʤ ʬʠʦʣʝʪʦʚʳʤ ʧʦ ʅʠʩʩʣʶ ʠ ʠʤʧʨʝʛʥʠʨʦʚʘʣʠ ʘʟʦʪʥʦʢʠʩʣʳʤ 

ʩʝʨʝʙʨʦʤ ʧʦ ɻʦʣʴʜʞʠ ʠ ʇʝʪʝʨʩʫ. ʅʘ ʧʨʝʧʘʨʘʪʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʅʠʩʩʣʶ, ʥʘ ʫʩʪʘ-
ʥʦʚʢʝ ñArmgistolò (ʃʘʙʤʝʪʦʜ) ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʧʨʝʜʝʣʷʣʠ ʚ III 3 ʧʦʜʩʣʦʝ 

ʧʦʣʝʡ 4p, 6, 6op, 19, 37ac ʠ ʚ IVb ʧʦʜʩʣʦʝ ʧʦʣʷ 17 ʰʠʨʠʥʫ, ʚʳʩʦʪʫ ʠ ʧʣʦʱʘʜʠ ʧʨʦ-

ʬʠʣʴʥʳʭ ʧʦʣʝʡ (ʇʇʇ) ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ. ʆʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʛʥʸʟʜʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʩʣʫʞʠʣ ʧʨʠʥʮʠʧ ʙʣʠʟʢʦʛʦ ʚʟʘʠʤʦ-

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʡʨʦʥʦʚ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʦʧʨʝʜʝʣʷʣʠ ʨʘʟʤʝʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ.  

ʆʙʨʘʙʦʪʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘ-

ʪʠʩʪʠʢʠ. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (L) ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ (M) ʨʘʩ-

ʩʯʠʪʘʥ ʧʦ ʪʘʙʣʠʮʘʤ ʈ.ɹ. ʉʪʨʝʣʢʦʚʘ [9] ʧʨʠ PÒ0,05. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 
ɼʚʠʛʘʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʢʦʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʸʪʢʦʡ ʢʦʣʦʥʯʘʪʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. 

ɻʨʫʧʧʠʨʦʚʢʠ ʥʝʡʨʦʥʦʚ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʘʟʤʝʨʳ ʠ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʚ 

ʥʠʭ ʢʣʝʪʦʢ ʚ ʨʘʟʥʳʭ ʧʦʣʷʭ ʠ ʩʣʦʷʭ ʢʦʨʳ. ʌʦʨʤʘ ʛʨʫʧʧʠʨʦʚʦʢ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʠʭ ʩʦʩʪʘʚ ʥʝʡʨʦʥʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʚʘʨʴʠʨʫʝʪ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʤʠ ʨʘʥʝʝ, ʜʦ 3 ʣʝʪ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʠʨʦʚʦʢ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʥʝʡʨʦʥʳ [6]. ʇʦʩʣʝ 3 ʣʝʪ ʥʘʨʘʩʪʘʝʪ ʤʥʦ-

ʛʦʦʙʨʘʟʠʝ ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʨʘʟʥʦʨʦʜʥʳʤʠ ʧʦ ʢʣʝ-

ʪʦʯʥʦʤʫ ʩʦʩʪʘʚʫ, ʚʢʣʶʯʘʶʪ ʜʘʞʝ ʝʜʠʥʠʯʥʳʝ ʢʨʫʧʥʳʝ ʥʝʡʨʦʥʳ. ʊʘʢ, ʚ III 3 ʧʦʜʩʣʦʝ 

ʧʦʣʷ 4ʨ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʛʥʸʟʜʥʳʝ (ʠʟ 6-10 ʢʣʝʪʦʢ), ʪʘʢ ʠ ʣʝʩʪʥʠʯʥʳʝ (ʠʟ 3-6 ʢʣʝ-

ʪʦʢ) ʛʨʫʧʧʠʨʦʚʢʠ. ɺ ʩʦʩʪʘʚ ʛʥʝʟʜʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚʭʦʜʷʪ 2-3 ʤʘʣʳʭ, 1-2 ʢʨʫʧʥʳʭ 

ʠ ʩʨʝʜʥʠʝ ʥʝʡʨʦʥʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʥʝʡʨʦʥʦʚ ʦʪ 5 ʢ 7 ʛʦʜʘʤ ʫʚʝʣʠʯʠʚʘ-
ʶʪʩʷ ʠ ʨʘʟʤʝʨʳ ʛʨʫʧʧʠʨʦʚʦʢ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʡʨʦʥʦʚ: 

ʛʨʫʧʧʠʨʦʚʢʠ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʢʦʤʧʘʢʪʥʳʤʠ. ɺ ʧʦʣʝ 6 ʥʝʙʦʣʴʰʠʝ ʛʥʸʟʜʥʳʝ ʛʨʫʧ-

ʧʠʨʦʚʢʠ ʦʙʨʘʟʦʚʘʥʳ 4-6 ʥʝʡʨʦʥʘʤʠ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʣʝʩʪʥʠʯʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ï 3-

5 ʥʝʡʨʦʥʘʤʠ. ɺ 5-6 ʣʝʪ ʛʨʫʧʧʠʨʦʚʢʠ ʦʙʨʘʟʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʠʨʘʤʠʜʥʳʤʠ 

ʥʝʡʨʦʥʘʤʠ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʦʪʜʝʣʴʥʳʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʥʝʡʨʦʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʛʨʫʧʧʠʨʦʚʦʢ. ɺ ʧʦʣʝ 6ʦʨ ʚ III 3 ʧʦʜʩʣʦʝ ʯʘʱʝ ʨʘʩʧʦʣʦʞʝʥʳ ʛʥʸʟʜʥʳʝ 

ʛʨʫʧʧʠʨʦʚʢʠ ʠʟ 6-8 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʧʨʠʤʝʨʥʦ ʦʜʥʦ-

ʛʦ ʨʘʟʤʝʨʘ, ʥʦ ʝʩʪʴ ʠ ʪʠʧʠʯʥʳʝ ʣʝʩʪʥʠʯʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʠʟ 5-6 ʙʣʠʟʢʠʭ ʧʦ ʨʘʟʤʝ-

ʨʘʤ ʥʝʡʨʦʥʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ 3 ʣʝʪ 

ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

 ʅʘ ʧʨʝʧʘʨʘʪʘʭ, ʠʤʧʨʝʛʥʠʨʦʚʘʥʥʳʭ ʧʦ ɻʦʣʴʜʞʠ, ʚ 5-6 ʣʝʪ ʚ III  ʩʣʦʝ ʚʩʝʭ ʧʦʣʝʡ 
ʜʚʠʛʘʪʝʣʴʥʦʡ ʢʦʨʳ ʥʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʚʝʪʚʣʝʥʠʷ ʘʧʠʢʘʣʴʥʳʭ 

ʜʝʥʜʨʠʪʦʚ ʠ ʫʩʣʦʞʥʝʥʠʝ ʩʠʩʪʝʤʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʚʷʟʝʡ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʙʦʢʦʚʳʭ 

ʠ ʙʘʟʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʦʢʘʥʯʠʚʘʶʪʩʷ ʚʥʫʪʨʠ-

ʢʦʨʢʦʚʳʝ ʢʦʣʣʘʪʝʨʘʣʠ ʘʢʩʦʥʦʚ, ʪʘʢʞʝ ʫʩʣʦʞʥʷʶʱʠʝʩʷ ʩ ʚʦʟʨʘʩʪʦʤ [7].  
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ʇʦ ʜʘʥʥʳʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ 5 ʣʝʪ ʚ III  ʩʣʦʝ ʧʦʣʝ 6ʦʨ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʢʦʨʳ ʧʦ ʚʳʩʦʪʝ ʠ ʧʣʦʱʘʜʠ ʧʨʦʬʠʣʴʥʳʭ ʧʦʣʝʡ (ʇʇʇ) ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʧʦʣʝ 4ʨ. ʂ 5 ʛʦʜʘʤ ʚ ʧʦʣʝ 4ʨ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʰʠʨʠʥʘ (ʦʪ 

41,20Ñ3,26 ʤʢʤ ʚ 3 ʛʦʜʘ ʜʦ 46,97Ñ1,40 ʤʢʤ ʚ 5 ʣʝʪ) ʠ ʇʇʇ ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ 

(ʦʪ 2876,77Ñ135,34 ʜʦ 3043,07Ñ106,62 ʤʢʤ2). ɺ ʧʦʣʝ 6ʦʨ ʩ 3 ʜʦ 5 ʣʝʪ ʟʥʘʯʠʤʦ ʫʚʝ-

ʣʠʯʠʚʘʶʪʩʷ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ: ʰʠʨʠʥʘ ʥʝʡʨʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ï ʦʪ 39,91Ñ2,24 ʤʢʤ ʚ 

3 ʛʦʜʘ ʜʦ 45,89Ñ1,32 ʤʢʤ ʚ 5 ʣʝʪ, ʚʳʩʦʪʘ ï ʦʪ 62,33Ñ2,38 ʜʦ 75,43Ñ3,12 ʤʢʤ, ʇʇʇ 

ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ï ʦʪ 2443,13Ñ57,84 ʜʦ 3461,09Ñ130,69 ʤʢʤ2. ɺ ʧʦʣʝ 6 ʩ 3 

ʜʦ 6 ʣʝʪ ʠʟʤʝʥʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳ. 
ɿʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʚ II I ʩʣʦʝ ʧʦʣʝʡ 4ʨ, 6 ʠ 6ʦʨ ʧʨʦʠʩʭʦʜʠʪ 

ʢ 6 ʛʦʜʘʤ ʞʠʟʥʠ ʨʝʙʸʥʢʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 7 ʣʝʪ, ʜʦʩʪʠʛʘʷ ʥʘʠʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ ʚ 

ʧʦʣʷʭ 4p ʠ 6: ʚ ʧʦʣʝ 4ʨ ï 51,88Ñ1,18 ʤʢʤ; 78,83Ñ1,71 ʤʢʤ ʠ 4089,33Ñ79,62 ʤʢʤ2, ʚ 

ʧʦʣʝ 6 ï 48,70Ñ0,94 ʤʢʤ; 84,04Ñ1,76 ʤʢʤ ʠ 4092,63Ñ146,40 ʤʢʤ2. ʊʝʤʧʳ ʧʨʦʨʦʩʪʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʰʠʨʠʥʳ, ʚʳʩʦʪʳ ʠ ʇʇʇ ʢʣʝʪʦʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʧʝʨʠʦʜ ʦʪ 4 ʜʦ 7 

ʣʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳ (ʚ 1,1 ʨʘʟʘ), ʢʨʦʤʝ ʇʇʇ ʥʝʡʨʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʧʦʣʝ 4ʨ (ʚ 

1,3 ʨʘʟʘ). 

ɺ ʮʝʥʪʨʘʣʴʥʦʤ ʧʦʣʝ 17 ʟʨʠʪʝʣʴʥʦʡ ʢʦʨʳ ʢʦʣʦʥʯʘʪʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝʡʨʦʥʦʚ 

ʚʳʷʚʣʷʝʪʩʷ ʚ IV, V ʠ VI  ʩʣʦʷʭ. ɺ IVc ʧʦʜʩʣʦʝ ʠ VI ʩʣʦʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴ-

ʥʳʝ ʢʦʣʦʥʢʠ, ʚ IVa ʧʦʜʩʣʦʝ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʫʧʧʠʨʦʚʢʠ ʣʝʩʪʥʠʯʥʦʛʦ ʪʠʧʘ, ʚ 

IVb ʧʦʜʩʣʦʝ ï ʨʝʜʢʠʝ ʛʥʝʟʜʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ʇʦʩʣʝʜʥʠʝ ʯʘʱʝ ʦʙʨʘʟʦʚʘʥʳ ʦʜʥʦ-

ʪʠʧʥʳʤʠ ʥʝʡʨʦʥʘʤʠ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʩʤʝʰʘʥʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 
ʚʭʦʜʷʪ ʟʚʝʟʜʯʘʪʳʝ ʠ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ. ɿʚʝʟʜʯʘʪʳʝ ʥʝʡʨʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʝʨʠʬʝʨʠʠ ʛʨʫʧʧʠʨʦʚʢʠ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʛʨʫʧ-

ʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ ʚ ʧʦʣʝ 17 ʦʪʤʝʯʘʝʪʩʷ ʢ 1 ʛʦʜʫ (ʚ 1,6 ʨʘʟʘ) ʠ 3 ʛʦʜʘʤ (ʚ 2 ʨʘʟʘ) [6]. 

ʂ 4 ʛʦʜʘʤ ʞʠʟʥʠ ʧʣʦʱʘʜʴ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ ʚ IVb ʧʦʜʩʣʦʝ ʧʦʣʷ 17 ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪ 1075,34Ñ46,65 ʤʢʤ2. ʂ 5 ʛʦʜʘʤ ʚ ʩʦʩʪʘʚʝ 

ʛʨʫʧʧʠʨʦʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ 3 ʜʦ 5 ʢʣʝʪʦʢ. ʌʦʨʤʘ ʛʥʝʟʜʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʩʪʘʥʦ-

ʚʠʪʩʷ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ, ʯʘʩʪʦ ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʠʜʝ ʨʦʟʝʪʢʠ ʧʦ ʢʨʫʛʫ, 

ʧʨʠʜʘʚʘʷ ʛʨʫʧʧʠʨʦʚʢʝ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ. ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ ʛʨʫʧʧʠʨʦʚʢʝ ʦʪ 3 ʜʦ 

6. ʇʣʦʱʘʜʴ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ ʢ 5 ʛʦʜʘʤ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʢ ʟʘ ʩʯʝʪ 

ʰʠʨʠʥʳ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʚʳʩʦʪʳ ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 1315,03Ñ81,69 ʤʢʤ2.. ʂ 6-7 

ʛʦʜʘʤ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ 
ʧʦʣʷ 17, ʦʜʥʘʢʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ 5 ʣʝʪ ʙʦʣʝʝ ʯʘʩʪʦ ʚ ʩʦʩʪʘʚʝ ʩʤʝʰʘʥʥʳʭ 

ʛʨʫʧʧʠʨʦʚʦʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʚʝʟʜʯʘʪʳʝ ʥʝʡʨʦʥʳ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ. ɿʚʝʟʜʯʘʪʳʝ 

ʥʝʡʨʦʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʥʢʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʩʪʠʤʫʣʦʚ. ʂ 7 ʛʦʜʘʤ 

ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʥʝʡʨʦʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦ, ʧʦʵʪʦʤʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʨʘʟʤʝʨʦʚ. 

ɺ ʧʦʣʝ 19 ʟʘʪʳʣʦʯʥʦʡ ʦʙʣʘʩʪʠ ʢʦʨʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʝʤ 17 ʢʦʣʦʥʯʘʪʘʷ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʥʝʡʨʦʥʦʚ ʚʳʨʘʞʝʥʘ ʙʦʣʝʝ ʯʝʪʢʦ, ʦʩʦʙʝʥʥʦ ʚ III 3 ʧʦʜʩʣʦʝ. ʂ 4 ʛʦʜʘʤ ʚ 

ʧʦʣʝ 19 ʚ ʩʦʩʪʘʚʝ ʛʥʝʟʜʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ 4 ʜʦ 8 ʥʝʡʨʦʥʦʚ. ʇʣʦ-

ʱʘʜʴ ʛʨʫʧʧʠʨʦʚʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3 ʛʦʜʘʤʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 

3022,39Ñ127,85 ʤʢʤ2. ʂ 5 ʛʦʜʘʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʩʦʪʘ ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʨʘʩʩʪʦʷʥʠʝ 
ʤʝʞʜʫ ʥʠʤʠ (68,0Ñ2,4 ʤʢʤ). ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʥʘʨʘʩʪʘʥʠʝʤ ʩʦʩʫʜʠʩʪʦʛʦ ʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ III 3 ʧʦʜʩʣʦʝ. ʂ 6 

ʛʦʜʘʤ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʛʨʫʧʧʠʨʦʚʦʢ ʜʦ 

3874,39Ñ201,55 ʤʢʤ
2
 ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʠʭ ʰʠʨʠʥʳ. ʂ 7 ʛʦʜʘʤ ʧʣʦʱʘʜʴ ʛʨʫʧʧʠʨʦ-
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ʚʦʢ ʥʝʡʨʦʥʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʥʦ ʥʘʨʘʩʪʘʝʪ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʝ ʢʘʢ ʧʦ 

ʬʦʨʤʘʤ (ʦʚʘʣʴʥʳʝ, ʢʨʫʛʣʳʝ, ʫʩʝʯʝʥʥʳʝ ʧʠʨʘʤʠʜʳ), ʪʘʢ ʠ ʧʦ ʢʣʝʪʦʯʥʦʤʫ ʩʦʩʪʘʚʫ. 

ʆʪʜʝʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩʦʩʪʦʷʪ ʠʟ 10-11 ʥʝʡʨʦʥʦʚ, ʚʢʣʶʯʘʷ ʜʚʘ ʢʨʫʧʥʳʭ ʥʝʡʨʦ-

ʥʘ, ʯʘʩʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʝ ʛʨʫʧʧʠʨʦʚʢʠ ʠʣʠ ʚ ʙʘʟʘʣʴʥʦʤ ʦʪʜʝʣʝ. ʂ 7 ʛʦʜʘʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʩʦʪʘ ʛʨʫʧʧʠʨʦʚʦʢ. 

ɺ ʧʦʣʝ 37ʘʩ ʟʘʜʥʝʡ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʦʙʣʘʩʪʠ ʢʦʨʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʘʥʘʣʠʟ ʠ 

ʩʠʥʪʝʟ ʟʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʬʦʨʤ 

ʛʨʫʧʧʠʨʦʚʦʢ. ʃʝʩʪʥʠʯʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʡʨʦʥʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘ-

ʢʦʚʦʛʦ ʨʘʟʤʝʨʘ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʚ III 1 ʠ III 2 ʧʦʜʩʣʦʷʭ. ɺ III 3 ʧʦʜʩʣʦʝ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʣʦʥʢʠ ʥʝʡʨʦʥʦʚ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʛʥʝʟʜʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘ-

ʤʠ.  

ʂ 5-6 ʛʦʜʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ 3 ʣʝʪ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʨʘʟʤʝʨʦʚ ʛʨʫʧʧʠʨʦʚʦʢ (3909,95Ñ204,18 ʤʢʤ2), ʥʦ ʥʘʨʘʩʪʘʝʪ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʠ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʧʦ ʢʣʝʪʦʯʥʦʤʫ ʩʦʩʪʘʚʫ, ʪ. ʝ. ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʢʠ. ʂ 6 ʛʦʜʘʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʡʨʦʥʦʚ ʧʦ ʧʣʦʱʘʜʠ ʚ ʩʪʦʨʦʥʫ 

ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ (ʜʦ 120 ʤʢʤ2), ʦʜʥʘʢʦ, ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʡʨʦʥʳ ʨʘʟʤʝʨʦʤ ʦʪ 50 ʜʦ 

85 ʤʢʤ2 .ɺ III 3 ʧʦʜʩʣʦʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʨʫʧʧʠʨʦʚʢʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʚʢʣʶʯʘʶʱʠʝ 

ʩʨʝʜʥʠʝ ʠ ʤʘʣʳʝ ʧʠʨʘʤʠʜʥʳʝ ʥʝʡʨʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʧʣʦʱʘʜʠ 

ʛʨʫʧʧʠʨʦʚʢʠ. ɼʨʫʛʦʡ ʪʠʧ ʛʨʫʧʧʠʨʦʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥ 1-2 ʢʨʫʧʥʳʤʠ ʧʠʨʘʤʠʜʥʳʤʠ 

ʥʝʡʨʦʥʘʤʠ ʠ 5-6 ʩʨʝʜʥʠʤʠ ʠ ʤʘʣʳʤʠ ʥʝʡʨʦʥʘʤʠ. ɺʳʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʛʨʫʧʧʠʨʦʚʢʠ 

ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ 1-2 ʟʚʝʟʜʯʘʪʳʭ ʥʝʡʨʦʥʘ, ʟʘʥʠʤʘʶʱʠʭ 
ʮʝʥʪʨʘʣʴʥʦʝ ʠʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʦʢʨʫʞʝʥʥʳʭ 5-7 ʧʠʨʘʤʠʜʥʳʤʠ 

ʥʝʡʨʦʥʘʤʠ. ɿʘ ʩʯʝʪ ʤʘʣʳʭ ʥʝʡʨʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʥʢʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦ-

ʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʚʥʫʪʨʠ ʛʨʫʧʧʠʨʦʚʦʢ. 

ʂ 7 ʛʦʜʘʤ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʨʫʧʧʠ-

ʨʦʚʦʢ (4055,46Ñ339,38 ʤʢʤ2), ʭʦʪʷ ʥʘʨʘʩʪʘʝʪ ʠʭ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ (ʦʪ 3029,40 ʜʦ 

5857,59 ʤʢʤ2). ɺ ʩʦʩʪʘʚʝ ʛʨʫʧʧʠʨʦʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ 6 ʜʦ 12 ʥʝʡʨʦʥʦʚ, ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 650,87Ñ50,11 ʤʢʤ2. ʂ 7 ʛʦʜʘʤ ʥʘʨʘʩʪʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʄʝʞʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʥʝʡʨʦʥʦʚ ʠ ʤʝʞʜʫ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʠʤʝ-

ʶʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʧʠʨʘʤʠʜ-

ʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʛʨʫʧʧʠʨʦʚʢʠ ʷʚʣʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʫʯʢʠ ʘʧʠ-
ʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʠʥʭʨʦʥʥʦʡ ʨʘʙʦʪʳ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʡʨʦʥʦʚ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʚ ʧʦʣʷʭ ʟʨʠʪʝʣʴʥʦʡ ʢʦ-

ʨʳ ʥʝʡʨʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʠʤʝʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʠʟ ʧʦ-

ʣʝʡ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʝʪʦʯʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʚ III  ʩʣʦʝ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʣʝʡ ʜʚʠʛʘʪʝʣʴʥʦʡ, ʟʨʠʪʝʣʴʥʦʡ ʠ ʟʘʜʥʝʡ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʦʙʣʘʩʪʝʡ ʢʦʨʳ 

ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʣʦʞ-
ʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ï ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʡʨʦ-ʛʣʠʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʘʥʩʘʤʙʣʷ ï ʚ ʠʟʫʯʝʥʥʳʭ ʧʦʣʷʭ ʚ ʧʝʨʠʦʜ ʦʪ 4 

ʜʦ 7 ʣʝʪ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʦ. ʄʝʞʥʝʡʨʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʚʝʨʪʠʢʘʣɹ -

ʥʦʛʦ ʘʥʩʘʤʙʣʷ ʦʙʫʩʣʦʚʣʝʥʳ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ. 
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ʂʦʤʧʦʟʠʮʠʷ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʠʜʝʥʪʠʯʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʣʷʭ ʜʚʠʛʘʪʝʣʴʥʦʡ ʢʦʨʳ 

ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʷʭ ʢʘʞʜʦʛʦ ʠʟ ʧʦʣʝʡ. ʊʘʢ, ʚ III 3 ʧʦʜʩʣʦʝ ʧʦʣʷ 4ʨ ʥʘʙʣʶʜʘʶʪʩʷ 

ʢʘʢ ʛʥʸʟʜʥʳʝ, ʪʘʢ ʠ ʣʝʩʪʥʠʯʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʩʦʩʪʦʷʱʠʝ ʚ ʩʨʝʜʥʝʤ ʠʟ 4-5 ʥʝʡʨʦ-

ʥʦʚ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ ɽ.ʄ.ʉʳʩʦʝʚʦʡ ʩ ʩʦʘʚʪ. [10]. ɺ ʧʦʣʝ 6 ʥʝʙʦʣʴʰʠʝ 

ʛʥʸʟʜʥʳʝ ʠ ʣʝʩʪʥʠʯʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʯʘʱʝ ʦʙʨʘʟʦʚʘʥʳ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʥʝʡʨʦʥʦʚ. ɺ ʧʦʣʝ 6ʦʨ ʚʝʨʪʠʢʘʣʴʥʘʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʚʳʨʘʞʝʥʘ ʣʫʯʰʝ, ʯʝʤ 

ʚ ʧʦʣʷʭ 4ʨ ʠ 6, ʘ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʦʜʠʥʘʢʦʚʦ. ʉ ʚʦʟʨʘʩʪʦʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʣʠʤʦʨʬʠʟʤ ʥʝʡʨʦʥʦʚ, ʬʦʨʤʠʨʫʶʪʩʷ ʠʭ ʛʨʫʧʧʠʨʦʚʢʠ 

ʚ ʩʦʩʪʘʚʝ ʘʥʩʘʤʙʣʝʡ. 
ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ III 3 ʧʦʜʩʣʦʝ ʧʦʣʝʡ 4ʨ, 6 ʠ 6ʦʨ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʢʦʨʳ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʧʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʪʦʯʥʝʝ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʷ ʥʝʡʨʦʥʦʚ ʚ ʧʣʦʩʢʦʩʪʠ ʩʨʝʟʘ, ʙʦʣʝʝ ʯʝʪʢʦ ʚʳʷʚʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʥʝʡʨʦʥʥʳʡ ʩʦʩʪʘʚ ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ ʠʭ ʥʝʡʨʦʥʦʚ ʧʦ ʧʣʦʱʘʜʷʤ ʧʨʦʬʠʣʴʥʳʭ ʧʦʣʝʡ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʱʘʜʝʡ ʧʨʦʬʠʣʴʥʳʭ ʧʦʣʝʡ ʥʝʡʨʦʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʣʝ 6ʦʨ ʢ 5-6 

ʛʦʜʘʤ, ʚ ʧʦʣʝ 4ʨ ï ʢ 6-7 ʛʦʜʘʤ, ʚ ʧʦʣʝ 6 ï ʢ 7 ʛʦʜʘʤ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʚʳʩʦʪʳ ʛʨʫʧʧʠʨʦʚʦʢ. ʊʝʤʧʳ ʧʨʠʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳ. 

ɺ ʧʝʨʠʦʜ ʦʪ 4 ʜʦ 7 ʣʝʪ ʚ ʨʘʟʥʳʭ ʧʦʣʷʭ ʠ ʩʣʦʷʭ ʟʨʠʪʝʣʴʥʦʡ ʠ ʟʘʜʥʝʡ ʘʩʩʦʮʠʘ-

ʪʠʚʥʦʡ ʢʦʨʳ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʛʨʫʧʧʠʨʦʚʢʘʭ ʚʘʨʴʠʨʫʝʪ: ʚ IVb ʧʦʜʩʣʦʝ ʧʦʣʷ 
17 ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʠʨʦʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ 3 ʜʦ 6 ʥʝʡʨʦʥʦʚ ( ʚ ʦʩʥʦʚʥʦʤ 3-4), ʘ ʚ III  

ʩʣʦʝ ʧʦʣʝʡ 19 ʠ 37ʘʩ ï ʦʪ 4 ʜʦ 12 ʥʝʡʨʦʥʦʚ (ʯʘʱʝ ï 5-9) ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʦʚ. 

ʇʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ ʚ ʧʦʣʷʭ 19 ʠ 37ʘʩ ʚ 2-3 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʣʝ 17. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʨʘʟʤʝʨʦʚ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʚ ʧʦʣʝ 19. ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʛʨʫʧʧʠʨʦʚʦʢ ʥʝʡʨʦʥʦʚ ʚ ʧʦʣʝ 17 

ʦʪʤʝʯʘʝʪʩʷ ʢ 5 ʛʦʜʘʤ, ʚ ʧʦʣʝ 19 ï ʢ 4 ʠ 6 ʛʦʜʘʤ, ʚ ʧʦʣʝ 37ʘʩ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ ʦʪʤʝʯʘʝʪʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʣʷʭ ʜʚʠʛʘʪʝʣʴʥʦʡ, ʟʨʠʪʝʣʴʥʦʡ ʠ ʟʘʜʥʝʡ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʦʙ-

ʣʘʩʪʝʡ ʢʦʨʳ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʘʥʩʘʤʙʣʝʡ ʚ ʧʦʩʪʥʘʪʘʣʴ-

ʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʘʞʜʦʛʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʧʦʣʝʡ. 
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1. ɸʥʪʦʥʦʚʘ ɸ.ʄ. ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʥʦʚʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʡʨʦ-
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ʋ ɼɽʊɽʁ ʆʊ ʈʆɾɼɽʅʀʗ ɼʆ 7 ʃɽʊ 

 

ɸ.ʂ. ɻʦʨʙʘʯʝʚʘ1, ʊ. ʂ. ʌʝʜʦʪʦʚʘ 
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ʚʦʯʝʢ ʟʘʤʝʪʥʳʭ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘ-

ʢʦʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʦʪ-
ʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʂʫʣʴʙʘʢʘ, ʧʦʟʚʦ-

ʣʷʶʱʠʤ ʚʳʨʘʟʠʪʴ ʨʘʟʤʝʨʳ ʚ ʜʦʣʷʭ ʩʚʦʠʭ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ (ʚ 

"ʩʠʛʤʘʣʴʥʦʡ ʤʝʨʝ"), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʜʣʷ ʚʩʝʭ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ. ɺʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʜʝ-

ʪʝʡ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʛʨʫʜʥʦʛʦ ʠ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʦʚ ʢ ʚʦʟʨʘʩʪʫ ʧʝʨʚʦ-

ʛʦ ʜʝʪʩʪʚʘ. ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʤʘʣʴʯʠʢʠ ʦʧʝʨʝʞʘʶʪ 

ʜʝʚʦʯʝʢ ʚ ʛʨʫʜʥʦʤ ʠ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʥʘ ʠʥʪʝʨʚʘʣʝ 3-7 ʣʝʪ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

ʙʣʠʟʢʘ ʢ ʥʫʣʶ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʞʠʨʦʦʪʣʦʞʝʥʠʷ ʚʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ 

ʦʪʨʠʮʘʪʝʣʴʥʘ ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 7 ʣʝʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʙʦʣʴ-

ʰʝʤ ʨʘʟʚʠʪʠʠ ʞʠʨʦʦʪʣʦʞʝʥʠʷ ʫ ʜʝʚʦʯʝʢ ʫʞʝ ʩ ʨʦʞʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʩʢʠʡ ʚʦʟʨʘʩʪ, ʘʥʪʨʦʧʦʤʝʪʨʠʷ, ʜʠʤʦʨʬʠʟʤ ʨʘʟʤʝʨʦʚ ʪʝ-
ʣʘ 

Dynamics of sexual dimorphism of body size in children from birth to 7 years old. 
The paper presents the study of dimorphism of body size from birth to 7 years old. The 

data used was collected on Moscow children 1973-74. Due to noticeable differences in 

standard deviation of studied traits between boys and girls, the study of age-related 

changes of sex differences for each of the individual traits was held using the Kullback 

distance, which provides full compatibility for all the considered body sizes. Sexual di-

morphism in body size gradually decreases from birth to early childhood. By most mus-

culoskeletal indices boys go ahead of girls in infancy and early childhood, during the 

period of 3-7 years the index is close to zero. Indices of adipopexis are negative at all 

stages from birth to 7 years old, which means greater development of fat in girls from 

birth. 
Key words: child age, anthropometry, dimorphism of body size. 

 

ʀʟʫʯʝʥʠʝ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʥʘʙʦʨʫ ʧʨʠʟʥʘʢʦʚ ʦʙʳʯʥʦ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʧʦʣʫʯʝʥʠʝ ʦʧʠʩʘʥʠʷ ʪʝʭ ʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʠʯʥʦ 

ʤʫʞʩʢʦʤʫ ʠ ʞʝʥʩʢʦʤʫ ʚʘʨʠʘʥʪʘʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʫʞʩʢʦʡ ʧʦʣ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʞʝʥʩʢʦʛʦ ʙʦʣʴʰʠʤ ʨʘʟʚʠʪʠʝʤ ʩʢʝʣʝʪʥʦʛʦ ʠ ʤʳʰʝʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʤʳ, ʤʝʥʴ-

ʰʠʤ ʨʘʟʚʠʪʠʝʤ ʞʠʨʦʦʪʣʦʞʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʰʠʨʦʢʦʧʣʝʯʝʩʪʴʶ ʠ ʪ. ʜ. ʆʜʥʘʢʦ 

ʩʦʚʩʝʤ ʥʝ ʪʘʢ ʦʯʝʚʠʜʝʥ ʚʦʧʨʦʩ ʦ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʝʪʩʪʚʘ ʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 

                                                             
ʂʦʥʪʘʢʪʳ:1 ɻʦʨʙʘʯʝʚʘ ɸ.ʂ. ï E-mail: a̓ngoria@yandex.ruι 
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ʚʝʣʠʯʠʥʳ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ, ʢʦʪʦʨʳʝ ʚ ʠʪʦʛʝ ʩʚʦʡʩʪʚʝʥʥʳ ʚʟʨʦʩʣʳʤ ʣʶʜʷʤ. ʂʨʦ-

ʤʝ ʵʪʦʛʦ, ʤʥʦʛʠʝ ʨʘʟʤʝʨʳ ʪʝʣʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ, ʦʙʥʘʨʫʞʠ-

ʚʘʶʪ ʚʳʩʦʢʠʝ ʚʟʘʠʤʥʳʝ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩʦʤʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʦʚʳʤ 

ʨʘʟʣʠʯʠʷʤ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʠʭ ʩʚʷʟʝʡ. ʅʘʢʦʥʝʮ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ 

ʠʥʪʝʨʝʩ ʩʪʝʧʝʥʴ ʚʟʘʠʤʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʫ ʜʚʫʭ ʧʦʣʦʚ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʚʘʨʠʘʙʝʣʴ-

ʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʟʜʝʩʴ ʨʝ-

ʘʣʴʥʳʭ ʛʨʘʥʠʮ, ʨʘʟʜʝʣʷʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʫ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ 

ʧʦʣʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʵʪʠʭ ʷʚʣʝʥʠʡ. 
ɼʨʫʛʦʡ ʩʪʦʨʦʥʦʡ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʛʠʧʦʪʝʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʤʘʪʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʣʘʤʠ. ɺʝʨʦʷʪʥʦ ʦʜ-

ʥʦ ʠʟ ʧʝʨʚʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʷʜʘ ʘʥʜʨʦ-

ʛʠʥʝʢʦʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʇ. ʄʘʪʝʩʫ [11]. ʇʦʟʞʝ 

ɼʞ. ʊʘʥʥʝʨ [17], ɺ. ʐʣʝʛʝʣʴ [15; 16] ʠ ɼ. ʎʝʨʩʩʝʥ [19; 20; 21] ʧʨʝʜʣʘʛʘʣʠ ʦʧʝʨʠ-

ʨʦʚʘʪʴ ʦʩʦʙʦʡ ʩʦʤʘʪʦʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʦʩʴʶ (ʘʥʜʨʦʛʠʥʠʠ, ʘʥʜʨʦʛʠʥʝʢʦʪʠʤʠʠ, ʘʥ-

ʜʨʦʛʠʥʝʢʦʤʦʨʬʠʠ), ʠʤʝʶʱʝʡ ʥʝʧʨʝʨʳʚʥʫʶ ʚʘʨʠʘʮʠʶ, ʥʘ ʧʦʣʶʩʘʭ ʢʦʪʦʨʦʡ ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ʪʠʧʠʯʥʦ ʤʫʞʩʢʦʡ ʠ ʪʠʧʠʯʥʦ ʞʝʥʩʢʠʡ ʚʘʨʠʘʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʦʜʥʘʢʦ ʮʝ-

ʣʳʤ ʨʷʜʦʤ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʦʩʪʦʷʥʠʡ. ɺ ʧʦʩʪʨʦʝʥʠʷʭ ɺ. ʐʣʝʛʝʣʷ ʨʘʩʰʠʨʝʥʠʝ 

ʙʝʜʝʨ, ʧʦʚʳʰʝʥʠʝ ʞʠʨʦʦʪʣʦʞʝʥʠʷ ʫ ʤʫʞʯʠʥ ʩʯʠʪʘʣʠʩʴ ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʠʥʝʢʦʤʦʨ-

ʬʠʠ. ʅʘʧʨʦʪʠʚ, ʰʠʨʦʢʦʧʣʝʯʝʩʪʴ ʠʣʠ ʩʠʣʴʥʘʷ ʤʫʩʢʫʣʘʪʫʨʘ ʫ ʞʝʥʱʠʥ ʦʮʝʥʠʚʘʣʠʩʴ 

ʢʘʢ ʩʚʦʡʩʪʚʘ ʘʥʜʨʦʤʦʨʬʠʠ. ʊʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʢʣʠʥʠʯʝ-
ʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ ʦʙʲʝʤ ʪʝʩʪʠʢʫʣ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʫʛʨʘʤʠ ʩʝʜʘʣʠʱʥʦʡ ʢʦʩʪʠ 

ʠ ʜʨ. ɺ ʩʦʤʘʪʦʪʠʧʦʣʦʛʠʠ ɼ. ʎʝʨʩʩʝʥʘ ʘʥʜʨʦ-ʛʠʥʝʢʦʤʦʨʬʥʘʷ ʦʩʴ ʚʘʨʠʘʮʠʠ ʜʦʧʦʣ-

ʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʡ ʜʣʷ ʛʝʨʤʘʥʩʢʦʡ ʰʢʦʣʳ ʢʦʥʩʪʠʪʫʮʠʦʥʦʣʦʛʦʚ ʨʷʜ ʚʘʨʠʘʥʪʦʚ 

ʘʩʪʝʥʦ-ʧʠʢʥʦʤʦʨʬʠʠ. ʇʨʘʚʜʘ, ʈ. ʂʥʫʩʩʤʘʥʥ [14] ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʵʪʠ ʜʚʝ 

ʦʩʠ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʠ ʣʝʧʪʦʤʦʨʬʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʚʷʟʘʥʘ ʩ ʘʥʜʨʦʤʦʨʬʠʝʡ (ʤʘʩʢʫʣʠʥʥʦʩʪʴʶ), ʘ ʧʠʢʥʦʤʦʨʬʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʠʥʝʢʦ-

ʤʦʨʬʠʠ (ʬʝʤʠʥʥʦʩʪʠ). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ.ɽ. ɼʝʨʷʙʠʥʘ [4; 6] ʵʪʦʪ ʚʦʧʨʦʩ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʜʣʷ 

ʚʟʨʦʩʣʳʭ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ʆʙʲʝʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʤʝʞʧʦʣʦʚʦʡ ʚʘʨʠʘʮʠʠ ʠʥʪʝ-

ʛʨʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥ-

ʯʠʚʦʩʪʴ ʘʥʜʨʦ-ʛʠʥʝʢʦʤʦʨʬʥʦʛʦ ʨʷʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ 
ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʨʫʛʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɽʩʣʠ ʧʦʩʣʝʜʥʷʷ ʚʩʝʛʜʘ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʫʥʠʤʦʜʘʣʴʥʦʡ ʧʦ ʬʦʨʤʝ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʨʠʘʮʠʝʡ, ʪʦ ʘʥʜʨʦ-

ʛʠʥʝʢʦʤʦʨʬʠʷ ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʪʯʝʪʣʠʚʦʡ ʜʚʫʚʝʨʰʠʥʥʦʩʪʠ ʩʚʦʝʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ. ʇʦ ʩʫʱʝʩʪʚʫ ʟʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦ ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʚʫʭ ʧʦ-

ʣʦʚ ʫʥʠʤʦʜʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʩ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ ʚʟʘʠʤʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ ʤʫʞʩʢʠʝ ʠ ʞʝʥ-

ʩʢʠʝ ʚʘʨʠʘʥʪʳ ʪʝʣʦʩʣʦʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʘʥʜʨʦ-

ʛʠʥʝʢʦʤʦʨʬʥʳʡ ʨʷʜ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʴʶ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʨʠʘʮʠʠ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʘ ʜʦʣʞʝʥ ʩʯʠʪʘʪʴʩʷ, ʩʢʦʨʝʝ, ʩʚʦʡʩʪʚʦʤ 

ʤʝʞʛʨʫʧʧʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʨʦʝʥʠʷ ʪʝʣʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʩʢʦʚʩʢʠʭ ʩʪʫʜʝʥʪʦʚ [8] ʙʳʣʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʡʜʝʥʦ, ʯʪʦ ʚ 
ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʢʦʤʧʣʝʢʩʘ ʨʘʟʤʝʨʦʚ ʪʝʣʘ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ 

ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʤ ʘʥʘʣʠʟʦʤ, ʚʳʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ. 

ɺʘʨʠʘʥʪʫ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʤʫʞʯʠʥ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙ-

ʭʚʘʪʘ ʪʘʣʠʠ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʢʨʫʞʥʦʩʪʝʡ ʧʣʝʯʘ, ʧʨʝʜʧʣʝʯʴʷ ʠ ʢʠʩʪʠ ʧʦ ʦʪ-
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ʥʦʰʝʥʠʶ ʢ ʦʙʭʚʘʪʘʤ ʛʨʫʜʠ, ʙʝʜʝʨ ʠ ʙʝʜʨʘ. ɼʣʷ ʜʝʚʫʰʝʢ ʩʚʦʡʩʪʚʝʥʥʘ ʦʙʨʘʪʥʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʫʤʝʥʴʰʝʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ ʞʠʚʦʪʘ ʠ ʩʝʛʤʝʥʪʦʚ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʭʚʘʪʘʤʠ ʛʨʫʜʠ, ʙʝʜʝʨ ʠ ʙʝʜʨʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʣʷ ʶʥʦʰʝʡ ʭʘʨʘʢ-

ʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʠ ʜʠʘʤʝʪʨʦʚ ʛʨʫʜʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʰʠʨʠʥʝ ʪʘʟʘ, 

ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʜʝʚʫʰʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʨʠʟʥʘ-

ʢʦʚ. ɼʣʷ ʚʦʟʨʘʩʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 16-20 ʣʝʪ ʦʙʱʘʷ ʚʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ, 

ʦʮʝʥʝʥʥʘʷ ʧʦ ʨʘʟʥʳʤ ʩʠʩʪʝʤʘʤ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʩ ʙʦʣʝʝ ʩʠʣʴʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʬʠʥʘʣʴʥʳʭ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʶʥʦʰʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʫʰʢʘʤʠ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʦʟʨʘʩʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ 
ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʙʭʚʘʪʦʚ ʢʦʨʧʫʩʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʟʘʚʠ-

ʩʷʱʠʭ ʦʪ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʞʠʨʦʦʪʣʦʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ ʩʚʦʡʩʪʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʚ ʶʥʦʰʝ-

ʩʢʦʤ ʧʝʨʠʦʜʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʜʠʥʘʤʠʢʝ ʩʪʘʥʦʚʣʝʥʠʷ ʜʝʬʠʥʠʪʠʚ-

ʥʳʭ ʫʨʦʚʥʝʡ ʨʘʟʣʠʯʠʡ, ʧʦʣʥʦʩʪʴʶ ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʫʞʝ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʥʘʯʘʣʦ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʝʝ ʨʘʥʥʠʤ ʧʝʨʠʦʜʘʤ 

ʦʥʪʦʛʝʥʝʟʘ. 

ʅʘ ʚʦʟʨʘʩʪʥʦʤ ʠʥʪʝʨʚʘʣʝ 8-17 ʣʝʪ [9] ʦʙʱʠʡ ʚʠʜ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʦʨ-

ʤʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʨʘʟʤʝʨʦʚ ʪʝʣʘ, ʟʘʚʠʩʷʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪ ʨʘʟʚʠʪʠʷ ʢʦʩʪʥʦ-ʤʫʩʢʫʣʴʥʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʘ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʧʘʨʘʙʦʣʦʡ 4-ʛʦ ʧʦʨʷʜʢʘ ʩ ʪʨʝʤʷ ʪʦʯʢʘʤʠ ʧʝʨʝʛʠʙʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʥʠʡ ʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴʶ 
ʥʘʩʪʫʧʣʝʥʠʷ ʧʫʙʝʨʪʘʪʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʜʚʫʭ ʧʦʣʦʚ. ʇʝʨʚʘʷ ʠʟ 

ʵʪʠʭ ʪʦʯʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʮʝ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʚ ʥʘʯʘʣʝ ʧʫʙʝʨʪʘʩʘ 

ʫ ʜʝʚʦʯʝʢ, ʢʦʛʜʘ ʫ ʤʥʦʛʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʵʬʬʝʢʪ "ʜʚʦʡʥʦʛʦ ʧʝ-

ʨʝʢʨʝʩʪʘ" ʨʦʩʪʦʚʳʭ ʢʨʠʚʳʭ. ɺʪʦʨʦʡ ʤʦʤʝʥʪ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʫʩʪʨʘʥʝ-

ʥʠʝ ʵʪʦʛʦ ʵʬʬʝʢʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʬʠʥʠʪʠʚʥʦʡ 

ʚʝʣʠʯʠʥʳ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ. ʅʘʢʦʥʝʮ, ʪʨʝʪʴʷ ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʥʘʯʘʣʘ ʶʥʦʰʝʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʥʘʯʠ-

ʥʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʜʝʬʠʥʠʪʠʚʥʳʤ ʫʨʦʚʥʷʤ ʜʠʤʦʨʬʠʟʤʘ. 

ɼʣʷ ʞʠʨʦʚʳʭ ʩʢʣʘʜʦʢ ʭʘʨʘʢʪʝʨʥʘ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʩ ʥʝ-

ʙʦʣʴʰʠʤ ʠʭ ʫʨʦʚʥʝʤ, ʥʘʙʣʶʜʘʶʱʠʤʩʷ ʚ ʪʝʯʝʥʠʝ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʠ ʚ ʥʘʯʘʣʝ ʧʦʜ-
ʨʦʩʪʢʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ, ʥʘʯʠʥʘʷ 

ʧʨʠʤʝʨʥʦ ʩ ʚʦʟʨʘʩʪʘ 12 ʣʝʪ ʚʧʣʦʪʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʜʝʬʠʥʠʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʶʥʦ-

ʰʝʩʢʦʤ ʧʝʨʠʦʜʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʯʝʪʳʨʝʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʤʦʩʢʦʚʩʢʠʭ ʜʝʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʚʫʭ ʣʦʥʛʠʪʫʜʠʥʘʣʴʥʳʭ, ʚ 1960-ʭ, 1970-ʭ, 1980-ʭ, 

1990-ʭ ʛʦʜʘʭ [2; 3; 12; 13]. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʣʠʥʠʡ ʜʠʥʘʤʠʢʠ ʧʦʢʘ-

ʟʘʪʝʣʷ ʚʝʣʠʯʠʥʳ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʟʘ ʨʘʟʥʳʝ ʛʦʜʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟ-

ʤʝʨʦʚ ʪʝʣʘ ʫ ʜʝʪʝʡ ʦʙʦʝʛʦ ʧʦʣʘ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʰʠʨʠʥʘ ʪʘʟʘ ʩ ʩʝʢʫʣʷʨʥʦʡ 

ʜʠʥʘʤʠʢʦʡ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʟʘ ʩʯʝʪ ʪʝʥʜʝʥʮʠʠ ʥʝʢʦ-

ʪʦʨʦʛʦ ʵʧʦʭʘʣʴʥʦʛʦ ʩʫʞʝʥʠʷ ʪʘʟʘ ʫ ʜʝʚʦʯʝʢ; ʠ ʚʝʣʠʯʠʥʘ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʦʦʪʣʦʞʝ-

ʥʠʷ, ʢʦʪʦʨʘʷ ʤʝʥʝʝ ʩʠʥʭʨʦʥʥʦ ʢʦʣʝʙʣʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ. ʇʦ-
ʩʣʝʜʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝʤ ʜʝʚʦ-

ʯʝʢ, ʦʩʦʙʝʥʥʦ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʢ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʥʝʢʦʪʦʨʳʡ ʤʝʥʷʶʱʠʡʩʷ ʦʪ 

ʜʝʩʷʪʠʣʝʪʠʷ ʢ ʜʝʩʷʪʠʣʝʪʠʶ çʩʦʮʠʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪè, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʪʥʝʩ ʠ ʜʠʝʪʳ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʤʳ. 
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ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ 

ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʥʘ ʚʦʟʨʘʩʪʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 7 ʣʝʪ. 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɺ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʟʘʤʝʪʥʳʭ ʨʘʟʣʠʯʠʡ 

ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ (ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʧʨʠʚʝʜʝʥʘ ʤʘʩʩʘ ʪʝʣʘ, ʪʘʙʣ. 1) ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʣʦʚʳʭ ʨʘʟ-

ʣʠʯʠʡ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝ-
ʪʦʜʠʢʠ ʨʘʩʩʪʦʷʥʠʷ ʂʫʣʴʙʘʢʘ [10], ʢʦʪʦʨʦʝ ʚ ʦʜʥʦʤʝʨʥʦʤ ʩʣʫʯʘʝ ʩʚʝʜʝʪʩʷ ʢ ʚʳʨʘ-

ʞʝʥʠʶ:  

 

                      (Xm - Xf)
2        (Xm - Xf)

2        1/2      

     D  Ґ ҕ                        +                               

                        2 Sm
2               2 Sf

2 

ʛʜʝ Xm, Sm, Xf ʠ Sf ï ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘ-

ʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʜʣʷ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʥʘʢ Ñ ʧʨʠ-

ʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ (+) ʧʨʠ Xm > Xf ʠʣʠ (-) ʧʨʠ Xm < Xf.  

 

ʊʘʙʣʠʮʘ 1  
 

ɿʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʤʘʩʩʳ ʪʝʣʘ ʜʝʪʝʡ  

ʛ. ʄʦʩʢʚʳ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ 1973 - 74 ʛʛ.  

(N ï ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ, M ï ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, SD ï ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, V ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ) 

ɺʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ 

ʄʘʣʴʯʠʢʠ ɼʝʚʦʯʢʠ 

N M SD CV N M SD CV 

 ʄʘʩʩʘ ʪʝʣʘ (ʢʛ) 

0 ʤʝʩʷʮʝʚ 42 3.4  0.36  10.8  33 3.3  0.41  12.6  

1 ʤʝʩʷʮ 37 4.1  0.68  16.3  34 4.0  0.56  13.8  

2 ʤʝʩʷʮʘ 22 5.2  0.66  12.6  20 4.7  0.64  13.5  

3 ʤʝʩʷʮʘ 25 6.1  0.63  10.3  27 5.6  0.55  9.9  

4 ʤʝʩʷʮʘ 15 7.2  0.81  11.3  21 6.5  1.00  15.4  

5 ʤʝʩʷʮʝʚ 26 8.1  1.02  12.5  36 7.2  0.90  12.5  

6 ʤʝʩʷʮʝʚ 32 8.4  1.05  12.4  30 7.7  0.94  12.2  

7 ʤʝʩʷʮʝʚ 26 8.9  1.02  11.4  30 8.4  0.99  11.8  

8 ʤʝʩʷʮʝʚ 32 8.9  0.98  11.0  27 8.8  1.30  14.6  

9 ʤʝʩʷʮʝʚ 27 9.3  0.79  8.5  23 8.9  1.04  11.6  

10 ʤʝʩʷʮʝʚ 26 9.9  1.16  11.7  22 9.0  1.11  12.4  

11 ʤʝʩʷʮʝʚ 26 10.4  1.06  10.2  23 9.6  1.47  15.3  
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12 ʤʝʩʷʮʝʚ 21 10.2  0.98  9.6  22 9.4  0.98  10.4  

13 ʤʝʩʷʮʝʚ 23 10.4  0.93  8.9  20 10.5  1.31  12.4  

14 ʤʝʩʷʮʝʚ 22 11.0  1.16  10.6  28 10.3  1.15  11.2  

15 ʤʝʩʷʮʝʚ 38 10.9  1.03  9.5  28 10.5  1.35  12.8  

16 ʤʝʩʷʮʝʚ 16 11.3  1.05  9.3  22 10.5  1.21  11.6  

17 ʤʝʩʷʮʝʚ 19 11.7  1.41  12.1  18 11.0  1.07  9.8  

18 ʤʝʩʷʮʝʚ 20 11.9  1.49  12.5  23 11.5  1.56  13.6  

19 ʤʝʩʷʮʝʚ 22 11.5  1.18  10.2  25 11.2  1.27  11.3  

20 ʤʝʩʷʮʝʚ 24 12.0  1.11  9.3  17 11.5  1.04  9.0  

21 ʤʝʩʷʮ 14 12.2  0.98  8.0  26 11.3  1.36  12.1  

22 ʤʝʩʷʮʘ 29 12.4  1.47  11.8  27 12.1  1.32  11.0  

23 ʤʝʩʷʮʘ 29 12.5  1.51  12.1  21 12.3  1.32  10.7  

24 ʤʝʩʷʮʘ 38 13.1  1.65  12.6  33 12.3  1.36  11.0  

25 ʤʝʩʷʮʝʚ 19 13.1  1.11  8.5  21 12.4  1.34  10.8  

26 ʤʝʩʷʮʝʚ 29 13.6  1.48  10.9  24 12.6  1.34  10.7  

27 ʤʝʩʷʮʝʚ 32 13.3  1.74  13.1  21 12.9  1.22  9.4  

28 ʤʝʩʷʮʝʚ 24 13.2  1.20  9.1  25 12.7  2.08  16.4  

29 ʤʝʩʷʮʝʚ 25 13.6  1.31  9.7  25 12.8  1.29  10.1  

30 ʤʝʩʷʮʝʚ 15 13.3  1.65  12.4  15 14.0  2.16  15.4  

36 ʤʝʩʷʮʝʚ 250 14.5  1.5 5 10.6  222 14.3  2.00  14.0  

48 ʤʝʩʷʮʝʚ 142 16.9  2.66  15.6  123 17.0  2.60  15.2  

60 ʤʝʩʷʮʝʚ 115 19.4  3.05  15.7  126 19.1  2.97  15.6  

72 ʤʝʩʷʮʘ 145 21.0  2.91  13.9  141 21.3  3.33  15.6  

84 ʤʝʩʷʮʘ 113 24.1  3.68  15.3  104 23.7  4.58  19.3  

 

ɿʥʘʯʝʥʠʷ D, ʥʘʡʜʝʥʥʳʝ ʜʣʷ ʨʘʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʢʘʞʫʪʩʷ ʚʝʣʠʯʠʥʘʤʠ, ʚʳʨʘ-

ʞʝʥʥʳʤʠ ʚ ʜʦʣʷʭ ʩʚʦʠʭ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ (ʚ "ʩʠʛʤʘʣʴʥʦʡ ʤʝ-

ʨʝ"), ʠ ʧʦʵʪʦʤʫ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʜʣʷ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʟ-

ʤʝʨʦʚ ʪʝʣʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʩʪʝʧʝʥʠ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʨʘʩʩʤʘʪʨʠʘʝʤʳʭ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ ʦʙʲʝʤʘʭ ʚʳʙʦʨʦʢ ʦʢʦʣʦ 100 
ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʝʪ ʫʨʦʚʝʥʴ ʧʨʠʤʝʨʥʦ 0,2-0,3 ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʠʛʤʳ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʥʠʡ ʜʠʥʘʤʠʢʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʟʥʘ-

ʢʘʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʝʨʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʜʦʰʢʦʣʴʥʠʢʘʤ ʠʟ ʥʘʰʝʡ ʤʦʥʦʛʨʘʬʠʠ [7]. 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʧʦʧʝʨʝʯʥʳʤ ʤʝʪʦʜʦʤ ʚ 1973-74 ʛʦʜʘʭ ɺ.ʄ. ʂʨʘʥʩ ʩ ʩʦʪʨʫʜʥʠʢʘ-

ʤʠ ʥʘ ʙʘʟʝ ʜʝʪʩʢʠʭ ʩʘʜʦʚ , ʷʩʣʝʡ ʠ ʨʦʜʜʦʤʦʚ ʄʦʩʢʚʳ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʘʥʪʨʦʧʦʤʝʪ-

ʨʠʯʩʝʢʦʡ ʧʨʦʛʨʘʤʤʝ, ʚʢʣʶʯʘʶʱʝʡ ʤʘʩʩʫ ʪʝʣʘ, ʜʣʠʥʳ ʪʝʣʘ ʠ ʥʦʛʠ (ʚʳʩʦʪʘ 

ʧʦʟʚʟʜʦʰʥʦ-ʦʩʪʠʩʪʦʡ ʪʦʯʢʠ), ʜʠʘʤʝʪʨʳ ʧʣʝʯ ʠ ʪʘʟʘ, ʪʨʘʥʩʚʝʨʟʘʣʴʥʳʡ ʠ ʩʘʛʠʪʪʘʣʴ-

ʥʳʡ ʜʠʘʤʝʪʨʳ ʛʨʫʜʠ; ʦʙʭʚʘʪʳ ʰʝʠ, ʛʨʫʜʠ, ʪʘʣʠʠ, ʧʣʝʯʘ, ʧʨʝʜʧʣʝʯʴʷ, ʟʘʧʷʩʪʴʷ, 

ʙʝʜʨʘ, ʛʦʣʝʥʠ, ʣʦʜʳʞʢʠ, ʞʠʨʦʚʳʝ ʩʢʣʘʜʢʠ ʧʦʜ ʣʦʧʘʪʢʦʡ, ʥʘ ʪʨʠʮʝʧʩʝ, ʙʠʮʝʧʩʝ, 

ʛʨʫʜʠ, ʞʠʚʦʪʝ, ʙʝʜʨʝ, ʛʦʣʝʥʠ.  

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʝʝ 3 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʄʘʩʩʠʚ ʜʘʥʥʳʭ 
ʦʪʮʠʬʨʦʚʘʥ ʊ.ʂ. ʌʝʜʦʪʦʚʦʡ. 

ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʟʥʘʯʝʥʠʡ D, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʛʦʜʦʚʦʡ ʛʨʫʧʧʳ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʫʶ ʩʪʘʪʴʶ ʚʦʰʣʠ ʯʝʪʳʨʝ (ʨʠʩ. 1 ï 4). 
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 

ʅʘ ʨʠʩʫʥʢʘʭ ʧʨʠʚʝʜʝʥʳ ʥʝʩʛʣʘʞʝʥʥʳʝ ʢʨʠʚʳʝ ʜʠʥʘʤʠʢʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟ-

ʤʘ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʨʫʩʩʢʠʭ ʜʝʪʝʡ ʄʦʩʢʚʳ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 7 ʣʝʪ ʩ ʧʦʤʝʩʷʯʥʦʡ ʜʠʥʘ-

ʤʠʢʦʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 2,5 ʣʝʪ ʠ ʩ ʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʦʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʪ 

3 ʜʦ 7 ʣʝʪ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʤʘʣʴʯʠʢʠ ʨʦʞʜʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʝʝ ʜʝʚʦʯʝʢ ʙʣʘʛʦ-

ʜʘʨʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʤʫ ʬʘʢʪʫ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʦʪʙʦʨʘ ʫ 

ʧʝʨʚʳʭ [18]. 

ɻʨʘʬʠʢ ʧʦʤʝʩʷʯʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʤʘʩʩʳ ʪʝʣʘ (ʨʠʩ. 1ʘ) ʤʦʩ-
ʢʦʚʩʢʠʭ ʜʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʤʝ-

ʪʠʤ, ʯʪʦ ʜʣʷ ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ ʠ ʦʪʯʘʩʪʠ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʘʫʢʩʦʣʦʛʘʤʠ ʠ ʚʦʟʨʘʩʪʥʳ-

ʤʠ ʬʠʟʠʦʣʦʛʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʙʫʨʥʳʡ ʨʦʩʪ, ʬʘʢʪʠʯʝʩʢʠ ʩʘʤʳʡ ʠʥʪʝʥʩʠʚʥʳʡ ʟʘ ʚʩʶ 

ʠʩʪʦʨʠʶ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ [1]. ʆʪ ʨʦʞʜʝʥʠʷ ʜʦ ʛʦʜʘ ʫʪʨʘʠʚʘʝʪʩʷ ʤʘʩʩʘ 

ʪʝʣʘ ʠ ʥʘ 50 % ʠ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ. ʅʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʦʩʪʘ ʩʥʠʞʘʝʪʩʷ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ ʧʨʦʮʝʩʩʘʤ ʢʣʝʪʦʯʥʳʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʦʢ, ʠ ʝʱʝ 

ʙʦʣʴʰʝʝ ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʣʝ 3 ʣʝʪ ʥʘ ʬʦʥʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ.  

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʛʨʘʬʠʢʫ ï ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʢʨʠʚʘʷ, ʨʦʩʪ ʥʝʩʠʥʭʨʦʥʥʳʡ ʜʣʷ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʥʘ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʠʥʪʝʨʚʘʣʝ. ʆʪ ʨʦʞʜʝʥʠʷ ʧʨʠʤʝʨʥʦ ʜʦ 

ʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ ʣʝʪ ʤʘʩʩʘ ʪʝʣʘ ʤʘʣʴʯʠʢʦʚ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʜʝʚʦʯʝʢ, ʚ ʥʝʢʦʪʦ-

ʨʳʝ ʤʝʩʷʮʳ ʨʘʟʣʠʯʠʷ ʩʦʩʪʘʚʣʷʶʪ 0,8-1,0 ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʠʛʤʳ. ʇʨʠʤʝʨʥʦ ʚ 5 
ʤʝʩʷʮʝʚ ʠ ʚ ʛʦʜ ʨʘʟʣʠʯʠʷ ʤʘʢʩʠʤʘʣʴʥʳ. ʆʜʥʘʢʦ ʟʘ ʩʯʝʪ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʠ 

ʝʛʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚ ʚʦʟʨʘʩʪʝ 8, 13, 23 ʤʝʩʷʮʘ ʜʝʚʦʯʢʠ ʧʦʯʪʠ ʜʦʛʦʥʷʶʪ ʤʘʣʴʯʠ-

ʢʦʚ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʙʘʚʦʢ ʤʘʩʩʳ ʪʝʣʘ ʠ ʚʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʧʘ-

ʜʘʝʪ ʧʦʯʪʠ ʜʦ ʥʫʣʷ. ɺ 2,5 ʛʦʜʘ ʜʝʚʦʯʢʠ ʦʙʛʦʥʷʶʪ ʤʘʣʴʯʠʢʦʚ ʚ ʧʨʠʙʘʚʢʘʭ ʤʘʩʩʳ 

ʪʝʣʘ, ʚʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʩʪʘʥʦʚʠʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʫʨʦʚʥʷ -0,4 ʥʦʨ-

ʤʠʨʦʚʘʥʥʳʭ ʩʠʛʤʳ, ʜʘʣʝʝ ʚʧʣʦʪʴ ʜʦ 7 ʣʝʪ ʢʦʣʝʙʣʝʪʩʷ ʚʦʢʨʫʛ ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ, ʥʝ 

ʧʨʝʚʳʰʘʷ 0,1 ʩʠʛʤʳ, ʫʢʘʟʳʚʘʷ ʥʘ ʦʜʠʥʘʢʦʚʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʜʝʪʝʡ ʦʙʦʝʛʦ ʧʦʣʘ. ɼʣʷ 

ʜʣʠʥʳ ʪʝʣʘ (ʨʠʩ. 1b) ʠ ʰʠʨʠʥʳ ʧʣʝʯ ʢʘʨʪʠʥʘ ʚ ʮʝʣʦʤ ʠʤʝʝʪ ʪʘʢʠʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʚʦʟʨʘʩʪʫ ʧʝʨʚʦʛʦ ʜʝʪʩʪʚʘ ʤʘʣʴʯʠʢʠ ʫʪʨʘʯʠʚʘʶʪ ʣʠʜʠʨʫʶ-

ʱʠʝ ʧʦʟʠʮʠʠ ʚ ʚʝʣʠʯʠʥʝ ʠ ʪʝʤʧʘʭ ʧʨʠʨʦʩʪʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ. 

ɼʣʷ ʜʣʠʥʳ ʥʦʛʠ ʩʘʤʘ ʬʦʨʤʘ ʢʨʠʚʦʡ ʠ ʭʘʨʘʢʪʝʨ ʜʠʥʘʤʠʢʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟ-
ʤʘ ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʦʡ ʜʣʷ ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʪʝʣʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳ-

ʤʠ ʧʠʢʘʤʠ ʚ 13 ʤʝʩʷʮʝʚ (-0,5 ʩʠʛʤʳ) ʠ ʚ 2,5 ʛʦʜʘ (-0,8 ʩʠʛʤʳ). ʂʦʣʝʙʘʥʠʷ ʠʤʝʶʪ 

ʤʝʩʪʦ ʙʣʠʞʝ ʢ ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʷʤ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʪʝʣʘ, ʪ. ʝ. ʧʦʣʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦ ʜʣʠʥʝ ʥʦʛʠ ʥʝ ʪʘʢ ʚʝʣʠʢʠ, ʢʘʢ ʧʦ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ, ʠ ʜʣʷ ʤʥʦʛʠʭ 

ʚʦʟʨʘʩʪʦʚ ʜʣʠʥʘ ʥʦʛʠ ʫ ʜʝʚʦʯʝʢ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʤʘʣʴʯʠʢʦʚ (7-8, 11-13, ʥʘʯʠ-

ʥʘʷ ʩ 27 ʤʝʩʷʮʝʚ ʚʧʣʦʪʴ ʜʦ 7 ʣʝʪ ʧʦʩʪʦʷʥʥʦ) (ʨʠʩ. 2a).  

ɼʣʷ ʰʠʨʠʥʳ ʪʘʟʘ ʨʘʟʤʘʭ ʢʦʣʝʙʘʥʠʡ ʚʝʣʠʯʠʥʳ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʩʢʚʦʟʴ 

ʠʥʪʝʨʚʘʣ 0-7 ʣʝʪ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʚʳʰʝ ʫʧʦʤʷʥʫʪʳʭ ʨʘʟʤʝʨʦʚ, ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʢʦʨʠʜʦʨ ʦʪ 0,7 ʜʦ -0,5 ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʠʛʤʳ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʚʦʟʨʘʩʪ 7 

ʤʝʩʷʮʝʚ, ʢʦʛʜʘ ʤʘʣʴʯʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʛʦʥʷʶʪ ʜʝʚʦʯʝʢ ʧʦ ʧʦʢʘʟʘʪʝʣʶ (2,8 ʩʠʛ-

ʤʳ). ɺ ʢʦʥʪʝʢʩʪʝ ʫʤʝʨʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ ʩʢʚʦʟʴ ʚʝʩʴ ʠʥʪʝʨʚʘʣ ʥʘʙʣʶʜʝ-
ʥʠʡ ʪʘʢʦʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 7 ʤʝʩʷʮʝʚ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʩʣʫʯʘʡʥʦʩʪʝʡ 

ʚʳʙʦʨʢʠ. ɼʝʚʦʯʢʠ ʚ ʨʷʜʝ ʚʦʟʨʘʩʪʦʚ ʦʧʝʨʝʞʘʶʪ ʤʘʣʴʯʠʢʦʚ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʢʘʟʘʪʝʣʷ, 

ʥʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ 19 ʤʝʩʷʮʝʚ (-0,5 ʩʠʛʤʳ) ʠ ʚ 6 ʣʝʪ (-

0,4 ʩʠʛʤʳ) (ʨʠʩ. 2b).  
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ʈʠʩʫʥʦʢ 2. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʜʣʠʥʳ 

ʥʦʛʠ (a) ʠ ʰʠʨʠʥʳ ʪʘʟʘ (b). ʉʝʨʠʠ ʜʘʥʥʳʭ 1973-74 ʛʛ; t ï ʚʦʟʨʘʩʪ, D ï ʨʘʩʩʪʦʷʥʠʝ 

ʂʫʣʴʙʘʢʘ 
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ʈʠʩʫʥʦʢ 4. ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʞʠʨʦ-

ʚʦʡ ʩʢʣʘʜʢʠ ʧʦʜ ʣʦʧʘʪʢʦʡ (a) ʠ ʦʙʭʚʘʪʘ ʙʝʜʨʘ (b). ʉʝʨʠʠ ʜʘʥʥʳʭ 1973-74 ʛʛ; t ï 

ʚʦʟʨʘʩʪ, D ï ʨʘʩʩʪʦʷʥʠʝ ʂʫʣʴʙʘʢʘ 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ʅʘ ʚʦʟʨʘʩʪʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 7 ʣʝʪ ʚʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟ-

ʤʘ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʜʝʪʝʡ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʛʨʫʜʥʦʛʦ ʠ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʦʚ 

ʢ ʚʦʟʨʘʩʪʫ ʧʝʨʚʦʛʦ ʜʝʪʩʪʚʘ. 

ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ ʜʝʪʩʪʚʘ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʩʢʝʣʝʪ-

ʥʦ-ʤʳʰʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʤʘʣʴʯʠʢʠ ʦʧʝʨʝʞʘʶʪ ʜʝʚʦʯʝʢ, ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʪ 3 ʜʦ 7 ʣʝʪ 

ʨʘʟʣʠʯʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳ ʠ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʙʣʠʟʢʘ ʢ ʥʫʣʶ. ʈʘʟʣʠʯʠʷ ʧʦ ʰʠʨʠʥʝ 

ʪʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʜʨʫʛʠʤ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ. 
ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʜʣʷ ʧʨʠʟʥʘʢʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʚʷʟʘʥʥʳʭ ʩ ʞʠʨʦʦʪʣʦʞʝʥʠʝʤ (ʦʙʭʚʘʪ ʙʝʜʨʘ), ʠ ʩʦʙʩʪʚʝʥʥʦ ʜʣʷ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʦ-

ʦʪʣʦʞʝʥʠʷ (ʞʠʨʦʚʳʝ ʩʢʣʘʜʢʠ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʴʰʝʤ ʨʘʟʚʠʪʠʠ ʞʠʨʦʦʪʣʦʞʝ-

ʥʠʷ ʫ ʜʝʚʦʯʝʢ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʤʘʣʴʯʠʢʘʤʠ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 7 ʣʝʪ. 
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ʊɽʅɼɽʅʎʀʀ ʌʀɿʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ 

ʄɸʃʔʏʀʂʆɺ - ʇʆɼʈʆʉʊʂʆɺ ʛ. ʄɸɻɸɼɸʅɸ ɿɸ 

ʇʆʉʃɽɼʅʀɽ 35 ʃɽʊ 
 

ʃ.ʀ. ɻʨʝʯʢʠʥʘ1, ɺ.ʆ. ʂʘʨʘʥʜʘʰʝʚʘ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʨʢʪʠʢʘè ɼɺʆ ʈɸʅ, ʛ. ʄʘʛʘʜʘʥ 
 

ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʣʴʯʠʢʦʚï

ʧʦʜʨʦʩʪʢʦʚ 12-16 ʣʝʪ ʛ. ʄʘʛʘʜʘʥʘ ʟʘ ʧʝʨʠʦʜ 1977 ï 2003 ï 2012 ʛʛ. ʇʦʢʘʟʘʥʘ ʚʦʟ-

ʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʢʠʩʪʝʡ ʨʫʢ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ ʩʨʘʚʥʠʚʘʝʤʳʝ ʧʝʨʠʦʜʳ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʟʘ 10 ʠ 35 ʣʝʪ. ʋʩʪʘʥʦʚʣʝʥʘ ʦʪʯʝʪʣʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʦʤʘ-

ʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʩʠʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜ-

ʨʦʩʪʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, 

ʧʦʜʨʦʩʪʢʠ 

Tendencies of physical development observed in adolescent boys over the recent 

35 years. The paper presents the retrospective analysis of physical development of 12ï
16 year-old adolescent boys living in Magadan. The study covered the periods of 1977ï

2003ï2012. There was shown age-related dynamics of basic anthropometric parameters 

as well as parameters of hand muscular strength during the studied periods and changes 

that occurred within 10 and 35 years. There was revealed an obvious tendency towards 

rise of the main somatometric and strength indices of physical development in adoles-

cents (in comparison with their peers studied in earlier periods). 

Keywords: anthropometric parameters, physical development, adolescents. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʧʫʣʷʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ [2]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠʥʪʝ-
ʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, 

ʦʩʦʙʝʥʥʦ ʯʫʪʢʦ ʨʝʘʛʠʨʫʶʱʝʝ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʈʷʜ ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʶʪ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʜʠʩʛʘʨʤʦʥʠʯʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʨʦʩʪʘ ʠ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʩʥʠʞʝʥʠʝ ʩʠʣʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ [3; 5; 7ï11; 13]. ɺ ʨʷʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʧʦʧʫ-

ʣʷʮʠʠ ʯʝʣʦʚʝʢʘ [1; 4; 6].  
ʀʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ ʦʩʫʱʝʩʪʚʣʷ-

ʣʦʩʴ ʧʝʨʝʩʝʣʝʥʮʘʤʠ ʠʟ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʭ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʢʣʠʤʘʪʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʥʘʤʝʪʠ-

                                                             
ʂʦʥʪʘʢʪʳ:1 ʃ.ʀ. ɻʨʝʯʢʠʥʘ ï E-mail: l̓udmila-50@mail.ruι 
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ʣʘʩʴ ʦʪʯʝʪʣʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦʡ ʧʦʧʫʣʷʮʠʠ ʫʨʦʞʝʥʮʝʚ ʠʟ 

ʯʠʩʣʘ ʧʨʠʰʣʳʭ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ. ɼʝʪʩʢʠʡ ʢʦʥʪʠʥʛʝʥʪ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʠʭ ʧʦʪʦʤʢʘʤʠ ʚ ʧʝʨʚʦʤ ï ʪʨʝʪʴʝʤ ʧʦʢʦʣʝʥʠʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʫʢʦʨʝʥʝʥʥʳʤ ʞʠʪʝʣʷʤ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ, ʧʨʠʟʥʘʥʥʳʝ ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ, ʦʢʘʟʳ-

ʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʜʝʪʝʡ, ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʚʠ-

ʪʠʝ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʧʫʙʝʨ-

ʪʘʪʥʳʡ ʧʝʨʠʦʜ ʦʥʪʦʛʝʥʝʟʘ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʨʦʜʠʚʰʠʭʩʷ ʠ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʢʩʪʨʝʤʘʣɹ -

ʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɿʘʜʘʯʘ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʘʣʴʯʠʢʦʚ-ʧʦʜʨʦʩʪʢʦʚ ï ʫʢʦʨʝʥʝʥʥʳʭ ʞʠʪʝʣʝʡ ʛ. ʄʘʛʘʜʘʥʘ ʚ 1-3 ʧʦʢʦʣʝʥʠʠ ʟʘ 

ʧʝʨʠʦʜ 1977-2012 ʛ.ʛ.  

 

ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʘʣʴʯʠʢʦʚ-

ʧʦʜʨʦʩʪʢʦʚ ʛ. ʄʘʛʘʜʘʥʘ ʚ 2001ï2003 ʛʛ. (450 ʯʝʣ.) ʠ ʚ 2010ï2012 ʛʛ. (419 ʯʝʣ.). ʀʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʛʦʜʥʦ ʥʘ ʙʘʟʝ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʰʢʦʣ ʛ. ʄʘʛʘ-

ʜʘʥʘ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ. ʆʙʩʣʝʜʦʚʘʣʠʩʴ ʰʢʦʣʴʥʠʢʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʧʝʨʠʦʜʘ 

ʦʥʪʦʛʝʥʝʟʘ ʚ ʚʦʟʨʘʩʪʝ 12-16 ʣʝʪ. ʇʨʠ ʵʪʦʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʘʥʪʨʦʧʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʜʣʠʥʘ (ɼʊ, ʩʤ), ʤʘʩʩʘ ʪʝʣʘ (ʄʊ, ʢʛ) ʠ ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ (ʆɻʂ, ʩʤ) ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ [12]. ʉʠʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʠʩʪʝʡ ʨʫʢ 

ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʜʠʥʘʤʦʤʝʪʨʘ 3ʭ-ʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ ʢʘʞʜʦʡ ʨʫʢʦʡ ʩ 

ʨʝʛʠʩʪʨʘʮʠʝʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʣʴʯʠʢʦʚï

ʧʦʜʨʦʩʪʢʦʚ ʛ. ʄʘʛʘʜʘʥʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 35 ʣʝʪ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʟʷʪʳ ʜʘʥʥʳʝ, ʧʦʣʫ-

ʯʝʥʥʳʝ ʥʘʤʠ ʚ 2001ï2003 ʛʛ., 2010ï2012 ʛʛ. ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʬʠʟʠʯʝʩʢʦ-

ʤʫ ʨʘʟʚʠʪʠʶ ʰʢʦʣʴʥʠʢʦʚ ʄʘʛʘʜʘʥʘ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ 70-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝ-
ʪʠʷ [14]. ʉʨʘʚʥʠʚʘʣʠ ʦʩʥʦʚʥʳʝ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʤʳ-

ʰʝʯʥʦʡ ʩʠʣʳ ʢʠʩʪʝʡ ʨʫʢ, ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚʥʫʪʨʠ ʚʦʟ-

ʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠ ʤʝʞʜʫ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʟʘ 10 ʠ 35 ʣʝʪ.  

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥ-

ʜʘʨʪʥʳʝ ʧʨʦʛʨʘʤʤʳ: Microsoft Excel 2003. ɺʳʯʠʩʣʷʣʠʩʴ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘ-

ʪʝʣʝʡ (M) ʠ ʠʭ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ (Ñm). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʧʨʠ p<0,05. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʠ ʤʘʩʩʳ 
ʪʝʣʘ ʤʘʣʴʯʠʢʦʚ-ʧʦʜʨʦʩʪʢʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʚ ʢʘʯʝʩʪʚʝ ʫʩʨʝʜʥʝʥ-

ʥʳʭ ʫʢʘʟʘʥʳ 2003 ʛ. ʠ 2012 ʛ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 35 ʣʝʪ 

ʩʦʭʨʘʥʷʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʪʝʣʘ ʫ ʧʦʜʨʦʩʪ-

ʢʦʚ. ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʝ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʜʣʠʥʝ ʪʝʣʘ ʚʳʷʚʣʝʥʳ ʚʦ 
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ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ 1977 ʛ. ʠ 2012 ʛ. ʇʦʜʨʦʩʪʢʠ 2003 ʛʦʜʘ ʟʘʥʠʤʘ-

ʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳ-

ʰʝ ʧʦʜʨʦʩʪʢʦʚ 1977 ʛʦʜʘ ʚ 14 ʠ 16 ʣʝʪ ʠ ʥʠʞʝ ʧʦʜʨʦʩʪʢʦʚ 2012 ʛʦʜʘ ʚ 13ï16 ʣʝʪ.  

 

ʊʘʙʣʠʮʘ 1  

 

 ʇʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʪʝʣʘ ʤʘʣʴʯʠʢʦʚ ʄʘʛʘʜʘʥʘ ʚ  

1977, 2003 ʠ 2012 ʛʛ., (ʄ°m) 

ˤͦͪ͊ͫͭ͘ 

͔ͭ͡  

˨͙ͤ͊͡ ͔ͭ͊͡Σ ͫͣ 

͙ͦ͟͡;͔͍ͫͭͦ ͔͍ͦ͋ͫ͒ͦ͊ͤͤ͡·ͻΣ n 

˸͊ͫͫ͊ ͔ͭ͊͡Σ ͎͟ 

ͦ͟ ͙͡;͔͍ͫͭͦ ͔͍ͦ͋ͫ͒ͦ͊ͤͤ͡·ͻΣ n 

мфтт ͎. (1) 2003 ͎ . (2) 2012 ͎ . (3) 1977 ͎ . (1) 2003 ͎ . (2) 2012 ͎ . (3) 

12 
149,9°0,6 

n=146
 

150,0°0,7 

n =110 

152,4°0,9
1-3

 

n=
 
83 

41,6°0,62 

n=146 

 

38,8°0,7
1-2

 

n=110 

42,7°1,1
2-3

 

n=83 

13 
154,5°0,6 

n=134 

156,0°0,9 

n =109 

158,6°0,91-3, 2-3 

n=84 

44,1°0,69 

n=134 

43,7°0,7 

n=109 

48,4°1,2
1-3, 2-

3 

n=84 

14 
163,2°0,6 

n=183 

165,7°0,9 
1-2 

n =95 

167,1°0,91-3 

n=94 

51,8°0,62 

n=183 

51,2°0,9 

n=95 

55,3°1,31-3, 2-

3 

n=94 

15 
167,4°0,6 

n=128 

169,3°0,9 

n =99 

173,0°0,81-3, 2-3 

n=85 

56,7°0,77 

n=128 

54,7°0,9 

n=99 

61,4°1,11-3, 2-

3 

n=87 

16 
171,9°0,6 

n=104 

176,1°1,11-2 

n =37 

176,8°0,81-3 

n=81 

60,5°0,79 

n=104 

61,0°1,4 

n=37 

65,8°1,21-3, 2-

3 

n=81 

ʇʨʠʤʝʯʘʥʠʝ: 1, 2, 3 ï ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʨʘʟʥʳʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ p<0,05. 

ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʩʩʳ ʪʝʣʘ ʚʳʷʚʠʣʦ, ʯʪʦ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʧʦʜʨʦʩʪʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʶʪ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ ʢʘʢ ʩʚʝʨʩʪʥʠʢʦʚ 1977 ʛʦʜʘ, ʢʨʦʤʝ 12 ʣʝʪ, ʪʘʢ ʠ ï 2003 ʛʦʜʘ. ʐʢʦʣʴʥʠʢʠ 

2003 ʛ. ʫʩʪʫʧʘʶʪ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʩʚʝʨʩʪʥʠʢʘʤ 1977 ʛ. ʚ 12 ʣʝʪ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʚ 13 
ʠ 15 ʣʝʪ, ʭʦʪʷ ʠ ʧʨʝʚʳʰʘʶʪ ʠʭ ʧʦ ʜʣʠʥʝ ʪʝʣʘ. ʄʘʩʩʘ ʪʝʣʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʣʘ-

ʙʠʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʨʝʜʠ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜ-

ʥʦʡ ʢʣʝʪʢʠ ʠ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʢʠʩʪʝʡ ʨʫʢ ʫ ʤʘʣʴʯʠʢʦʚ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʜʨʦʩʪʢʠ 2003 ʛ. ʫʩʪʫʧʘʶʪ ʧʦ ʆɻʂ 

ʩʚʝʨʩʪʥʠʢʘʤ 1977 ʛ. ʚ 12 ʠ 14 ʣʝʪ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʨʦʩʪʢʠ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʆɻʂ ʚ 12-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ 1977 ʛʦʜʘ, 

ʥʦ ʧʨʝʚʳʰʘʶʪ ʠʭ ʚ 15ï16 ʣʝʪ, ʘ ʚ 14ï16 ʣʝʪ ï ʩʚʝʨʩʪʥʠʢʦʚ 2003 ʛʦʜʘ. 
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ʊʘʙʣʠʮʘ 2 

  

ʇʦʢʘʟʘʪʝʣʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʢʠʩʪʝʡ ʨʫʢ ʫ 

ʤʘʣʴʯʠʢʦʚ ʄʘʛʘʜʘʥʘ ʚ 1977, 2003 ʠ 2012 ʛʛ., (ʄ°m) 

ˤͦͪ͊ͫͭ͘ 

͔ͭ͡ 

 

˻ͪͯ͗ͤͦͫͭ͟Έ ͎͚ͪͯ͒ͤͦ ͔͙ͭ͟͟͡Σ ͫͣ 

˨͙͔͙ͤ͊ͣͦͣͭͪΎ ͍͚ͨͪ͊ͦ ͙͙ͫͭ͟  

ό;͙͙͔ͫͭ͡͡ΈύΣ 

͔͍͚ͦ͡ ό͔͔ͤ͊ͣͤ͊ͭ͘͡ΈύΣ ͎͟ 

мфтт ͎Φόмύ нлло ͎Φ όнύ нлмн ͎Φ όоύ мфтт ͎Φ όмύ нлло ͎Φ όнύ нлмн ͎Φ όоύ 

12 

 

73,9°0,5 

 

 

тмΣнҕлΣр1-2 

 

тмΣсҕлΣт1-3 
22,21°0,34 

20,36°0,32 

мфΣумҕлΣпн
1-2

 

муΣфрҕлΣпо
1-2

 

мфΣсҕлΣсо
1-3

 

мтΣнмҕлΣру
1-3, 2-3

 

13 

 

75,3°0,5 

 

 

трΣмҕлΣс 

 

 

трΣуҕлΣу 

 

25,01°0,48 

23,05°0,48 

ноΣурҕлΣро 

ннΣтрҕлΣрр 

нпΣумҕлΣул 

ннΣроҕлΣтр 

14 

 

80,4°0,4 

 

 

туΣпҕлΣт1-2 

 

улΣуҕмΣл2-3 
31,65°0,54 

29,18°0,53 

олΣртҕлΣум 

нфΣофҕлΣтс 

онΣлфҕлΣус 

нфΣруҕлΣут 

15 

 

82,7°0,5 

 

 

умΣуҕлΣт 

 

 

урΣмҕлΣу 
1-3, 2-3

 

33,77°0,61 

30,81°0,59 

опΣсрҕлΣуф 

онΣлуҕлΣтт 

отΣнпҕлΣут1-3, 2-3 

опΣотҕлΣуф1-3, 2-3 

16 
86,1°0,5 

 

урΣоҕмΣл 

 

ууΣлҕлΣф 
2-3 

38,56°0,71 

35,36°0,73 

плΣтоҕмΣут 

орΣрфҕмΣрт 

поΣолҕлΣф1-3 

плΣсфҕлΣф1-3, 2-3 

ʇʨʠʤʝʯʘʥʠʝ: 1-2, 1-3, 2-3 ï ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʨʘʟʥʳʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ p<0,05; ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʢʘʟʘʥʦ ʚ ʪʘʙʣ.1. 

 

ʂ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʦʪʥʦʩʷʪʩʷ 

ʪʘʢʞʝ ʩʠʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʠʩʪʝʡ ʨʫʢ. ʉʨʘʚʥʝʥʠʝ ʤʘʣʴʯʠʢʦʚ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʨʘʥʥʝʤ ʧʫʙʝʨʪʘʪʝ ʧʦʜʨʦʩʪʢʠ 2003 ʠ 2012 ʛʛ. ʫʩʪʫʧʘʶʪ ʧʦ ʩʠʣʦʚʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʚʝʨʩʪʥʠʢʘʤ 1977 ʛʦʜʘ. ʅʦ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʨʦʩʪʢʠ 15ï16 ʣʝʪ ʠʤʝʶʪ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʢʠʩʪʝʡ ʨʫʢ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠ-

ʢʘʤʠ ʢʘʢ 1977 ʛ., ʪʘʢ ʠ 2003 ʛ., ʯʪʦ ʦʙʲʷʩʥʠʤʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦʠʭ 
ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʪʦʪʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʪʝʣʘ. 

ʆ ʜʠʥʘʤʠʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʧʨʠʨʦʩʪʘʤ ɼʊ, ʄʊ ʠ ʆɻʂ (ʨʠʩ. 1). ʉʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʦʜʨʦʩʪʢʦʚ ʨʘʟʥʳʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʨʠʨʦʩʪʳ ʚʩʝʭ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʫ-

ʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ 13ï14 ʣʝʪ, ʥʦ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʦʚ ʨʘʟʣʠʯʘʝʪʩʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʧʨʠʨʦʩʪʳ ɼʊ ʧʦʩʣʝ ʧʫʙʝʨʪʘʪʥʦʛʦ çʩʢʘʯʢʘè 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʚ 1977 ʛ. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʦʜʨʦʩʪʢʦʚ ʚ 2003 ʛ. ʦʪʣʠʯʘ-

ʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʧʨʠʨʦʩʪʦʚ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ, ʥʦ ʧʫʙʝʨ-

ʪʘʪʥʳʝ çʩʢʘʯʢʠè ɼʊ ʠ ʄʊ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʜʠʥ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 13ï14 ʣʝʪ, ʦʜʥʘʢʦ 

ʟʘʪʝʤ ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʛʦ ʩʥʠʞʝʥʠʷ ʚ 14ï15 ʣʝʪ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʶʪ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʚ 15ï16 ʣʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ 1977 ʠ 2012 ʛʛ. ʇʨʠ ʵʪʦʤ 
ʆɻʂ ʫ ʥʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ʨʘʚʥʦʤʝʨʥʦ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ 
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ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʧʨʠʨʦʩʪʦʚ ʚʩʝʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʚ ʥʘʯʘʣʝ (12ï13 ʣʝʪ) ʠ ʩʝʨʝʜʠʥʝ (14ï15 ʣʝʪ) ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʦʥʪʦʛʝʥʝʟʘ 

ʠ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ɼʊ ʠ ʆɻʂ ï ʚ 15ï16 ʣʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1977 ʠ 

2003 ʛʛ., ʘ ʄʊ ï ʩ 2003 ʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʨʠʨʦʩʪʳ ʚʩʝʭ 3-ʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʩʭʦ-

ʜʷʪ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ 13-14 ʣʝʪ. ɺ ʮʝʣʦʤ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʥʪʦʛʝʥʝʟʘ ʥʘʠʙʦ-

ʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʨʦʩʪ ʜʣʠʥʳ ʪʝʣʘ ʦʪʤʝʯʝʥ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ 2003 ʛ. (25,9 ʩʤ), ʤʘʩʩʳ 

ʪʝʣʘ ʠ ʆɻʂ ï ʚ 2012 ʛ. (23,1 ʢʛ ʠ 16,6 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʠʤʝʥʴ-

ʰʠʝ ʧʨʠʨʦʩʪʳ ʚʩʝʭ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʚ 

1977 ʛ. (22 ʩʤ, 19 ʢʛ ʠ 12,3 ʩʤ).  
 

 

 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʘʙʩʦʣʶʪʥʳʭ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʧʨʠʨʦʩʪʦʚ ʜʣʠʥʳ ʪʝʣʘ (ʩʤ), 

ʤʘʩʩʳ ʪʝʣʘ (ʢʛ) ʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʩʤ) ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ 1977 ʛ., 

2003 ʛ. ʠ 2012 ʛ. (MÑm) 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ (ʨʠʩ. 2), ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʛʦʜʦʚʳʝ ʧʨʠʨʦʩʪʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʨʫʢ ʚ ʩʨʘʚʥʠʚʘʝʤʳʝ ʛʦʜʳ ʩʦʚʧʘʜʘʶʪ ʩ ʧʝʨʠʦʜʦʤ ʧʫ-

ʙʝʨʪʘʪʥʦʛʦ çʩʢʘʯʢʘè ʚʩʝʭ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (13ï14 ʣʝʪ), ʥʦ 

ʥʘʠʙʦʣʴʰʠʝ ʧʨʠʨʦʩʪʳ ʚ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʜʨʦʩʪʢʦʚ.  
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʘʙʩʦʣʶʪʥʳʭ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʧʨʠʨʦʩʪʦʚ ʩʠʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʠʩʪʝʡ ʨʫʢ (ʢʛ) ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ 1977 ʛ., 2003 ʛ. ʠ 2012 ʛ. (MÑm) 

ʆʩʠ: ʘʙʩʮʠʩʩ ï ʚʦʟʨʘʩʪ, ʣʝʪ; ʦʨʜʠʥʘʪ ï ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ, ʢʛ 

 

 

ʀʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʠ 35 ʣʝʪ ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 

 

ʀʟʤʝʥʝʥʠʝ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʢʠʩʪʝʡ ʨʫʢ ʫ 

ʤʘʣʴʯʠʢʦʚ ʄʘʛʘʜʘʥʘ ʟʘ 10 ʣʝʪ (2003-2012ʛ.ʛ.) ʠ 35 ʣʝʪ (1977-2012 ʛ.ʛ.) 

ˤͦͪ͊ͫͭ͘Σ 

͔ͭ͡ 

˨́Σ ͫͣ ˸́Σ ͎͟ ˻˥˴Σ ͫͣ ˽͍ͪ͊͊Ύ ͪͯ͊͟ ˶͔͍͊Ύ ͪͯ͊͟ 

10 

͔ͭ͡ 

35 

͔ͭ͡ 

10 

͔ͭ͡ 

35 

͔ͭ͡ 

10 

͔ͭ͡ 

35 

͔ͭ͡ 

10 

͔ͭ͡ 

35 

͔ͭ͡ 

10 

͔ͭ͡ 

35 

͔ͭ͡ 

12 +2,2 +2,5 +3,6 +1,1 +0,2 -2,3 -0,21 -2,61 -1,74 -3,15 

13 +2,6 +4,1 +4,7 +4,3 +0,7 +0,5 +0,96 -0,2 -0,22 -0,52 

14 +1,4 +3,9 +4,1 +3,5 +2,4 +0,4 +1,52 +0,44 +0,19 +0,4 

15 +3,7 +5,6 +5,9 +4,7 +3,3 +2,4 +2,59 +3,47 +2,29 +3,56 

16 +0,4 +4,5 +4,9 +5,4 +2,7 +1,9 +2,21 +4,38 +4,95 +5,18 
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ʀʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʠ 35 ʣʝʪ ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3, ʦʪʨʘʞʘʶʪ ʠʭ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ, ʦʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʪʦʡ-

ʯʠʚʦʡ ʪʝʥʜʝʥʮʠʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ ʨʘʟʣʠʯʠʡ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ ʠ ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ 1977 ʠ 2003 ʛʛ.  

 

ɿɸʂʃʖʏɽʅʀɽ 

 
ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʩʠʣʦʚʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʤʘʣʴʯʠʢʦʚ-ʧʦʜʨʦʩʪʢʦʚ ʛ. ʄʘʛʘʜʘʥʘ ʚ 1977, 2003 ʠ 2012 ʛʛ. ʚʳʷʚʠʣʦ ʥʝʢʦ-

ʪʦʨʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ. ʇʦ ʜʣʠʥʝ ʪʝʣʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʰʢʦʣʴʥʠʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʶʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʚ 1977 ʛ. ʚʦ 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, ʘ ʚ 13 ʠ 15 ï ʩʚʝʨʩʪʥʠʢʦʚ 2003 ʛ. ʇʦ ʤʘʩʩʝ ʪʝʣʘ ʧʦʜʨʦʩʪ-

ʢʠ 2012 ʛ. ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ 

2003 ʛ., ʘ ʚ 13-16 ʣʝʪ ï 1977 ʛ. ʇʦ ʆɻʂ ʠ ʩʠʣʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʠʩʪʝʡ ʨʫʢ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʧʦʜʨʦʩʪʢʠ ʫʩʪʫʧʘʶʪ ʚ ʚʦʟʨʘʩʪʝ 12 ʣʝʪ ʩʚʝʨʩʪʥʠʢʘʤ 1977 ʛ. ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʧʝʨʝʞʘʶʪ ʚ 15ï16 ʣʝʪ. ʅʘʠʤʝʥʝʝ ʠʟʤʝʥʯʠʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘ 35 ʣʝʪ ʦʢʘʟʘʣʘʩʴ 

ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʆɻʂ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ ʬʦʥʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʙʘʚʦʢ ɼʊ ʠ ʄʊ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʚʦʟʨʘʩʪʘʥʠʠ ʜʠʩʛʘʨʤʦʥʠʯʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ. ɺ 
ʚʦʟʨʘʩʪʝ 15ï16 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʦʣʝ-

ʥʠʝʤ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʋ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ ʚʳʷʚʣʝʥʦ ʩʤʝʱʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʤʧʦʚ ʨʦʩʪʘ ʚʩʝʭ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʡ 

ʚʦʟʨʘʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1977 ʠ 2003 ʛʛ., ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠ-

ʟʥʘʢʦʚ ʘʢʩʝʣʝʨʘʮʠʠ. ʅʘʠʙʦʣʴʰʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʤʧʦʚ ʨʦʩʪʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʧʦʜʨʦʩʪʢʦʚ ʚ 2003 ʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ 35 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʯʝʪʣʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʦʤʘʪʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʠ ʩʠʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʠʩʪʝʡ ʨʫʢ ʫ ʤʘʣʴʯʠʢʦʚ ʛ. ʄʘʛʘʜʘʥʘ ʚ ʧʦʜ-

ʨʦʩʪʢʦʚʦʤ ʧʝʨʠʦʜʝ ʦʥʪʦʛʝʥʝʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʘʢʩʝʣʝʨʘ-
ʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʜʘʥ-

ʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʦʩʥʦʚʥʳʭ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ï ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʜʣʷ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʌʀɿʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ  

ɼɽʊɽʁ 10-11 ʃɽʊ 
 

ʃ.ɺ. ʄʘʢʘʨʦʚʘ
1
, ɻ.ʅ. ʃʫʢʴʷʥʝʮ, ʂ.ɺ. ʆʨʣʦʚ  

ʌɻʅʋ ʀʥʩʪʠʪʫʪ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʈɸʆ, ʄʦʩʢʚʘ 

  

ʀʟʫʯʘʣʦʩʴ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ 10 ʠ 11 ʣʝʪ ʄʦʩʢʦʚʩʢʦʛʦ 

ʨʝʛʠʦʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 

ʜʝʪʝʡ ʙʣʠʟʢʠ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʡ ʛ. ʄʦʩʢʚʳ. ʕʪʠ ʜʝʪʠ ʧʦ ʨʷʜʫ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʦʧʝʨʝʞʘʶʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʠ ʞʠʪʝʣʝʡ ʥʝ-

ʢʦʪʦʨʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʜʝʪʠ 10 ʠ 11 ʣʝʪ, ʠʟʙʳʪʦʢ ʤʘʩʩʳ ʪʝ-

ʣʘ, ʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ, ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ 
Peculiarities of physical development in 10-11 year-old children. The paper pre-

sents the study of physical development of boys and girls aged 10-11 years old in Mos-

cow region. It was revealed that indices of physical development of children studied are 

close to those of children in Moscow. On a number of indices these children are ahead 

of their peers of previous generations and residents of some other Russian regions.  
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ʇʨʦʙʣʝʤʘ ʟʜʦʨʦʚʴʷ ʰʢʦʣʴʥʠʢʦʚ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʨʝʬʦʨʤʳ. ʎʠʬʨʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʜʝʪʝʡ, ʥʝ ʚʩʝʣʷʶʪ ʦʧʪʠʤʠʟʤʘ. ɿʜʦʨʦʚʴʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʦʙʫʯʝʥʠʷ ʚʦʟʨʘʩʪ-
ʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʨʝʙʝʥʢʘ. ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠ ʚʨʝʤʷ ʧʦʨʦʜʠʣʠ ʥʝ ʪʦʣʴʢʦ ʦʩʦʙʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ 

ʯʝʨʪʳ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʤʝʛʘʧʦʣʠʩʦʚ, ʥʦ ʦʥʠ ʠʟʤʝʥʠʣʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʚʳʨʦʩʰʝʛʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʙʝʥʢʘ. ʀʤʝʥ-

ʥʦ ʧʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ 

ʘʢʪʠʚʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʮʠʘʣʴʥʳʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʈʦʩ-

ʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʬʦʨʤʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ, ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʰʢʦʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʟʜʦʨʦʚʴʝ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʰʢʦʣʴʥʠʢʦʚ.  

ʅʦʚʦʝ ʪʳʩʷʯʝʣʝʪʠʝ, ʚʟʷʚʰʝʝ ʢʫʨʩ ʥʘ ʫʧʣʦʪʥʝʥʠʝ ʥʘʩʝʣʝʥʠʝ, ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʥʝ ʧʨʠʦʩʪʘʥʦʚʠʣʦ ʫʨʙʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʧʨʦʪʠʚ, ʢʘʢ ʧʦʢʘʟʘʣʦ 

ʚʨʝʤʷ, ʵʪʠ ʧʨʦʮʝʩʩʳ ʫʩʠʣʠʚʘʶʪʩʷ, ʠ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʧʨʦʜʦʣʞʘʶʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤʠ 

ʧʨʦʙʣʝʤʳ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʶʱʠʭʩʷ ʥʘ ʟʜʦʨʦ-

ʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʠ, ʦʩʦʙʝʥʥʦ, ʤʦʣʦʜʦʛʦ, ʚʳʨʦʩʰʝʛʦ ʚ ʵʪʦʤ ʪʳʩʷʯʝʣʝʪʠʠ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ. ʉʘʤ ʧʦ ʩʝʙʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʘʪʫʩʝ ʨʝʙʝʥ-
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ʢʘ. ɼʠʘʛʥʦʩʪʠʢʘ ʦʪʢʣʦʥʝʥʠʡ ʚ ʩʨʦʢʘʭ ʚʦʟʨʘʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʪʝʧʝʥʴ ʜʠʩʛʘʨʤʦ-

ʥʠʯʥʦʩʪʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʥʦ, ʪʘʢʞʝ, ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʨʦʙʣʝʤʝ ʠʟʫʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ʄʝʞʜʫ ʪʝʤ, ʦʥʘ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ. ɿʥʘʯʠʤʦʩʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʠʢʪʦʚʘʥʘ ʚʘʞʥʦʩʪʴʶ ʚʳʷʚʣʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʙʝʥʢʘ, ʧʦʩʢʦʣʴ-

ʢʫ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʝʛʦ ʦʨʛʘʥʠʟʤʘ ʜʠʥʘʤʠʯʝʥ, ʫʩʣʦʚʠʷ ʠʟʤʝʥʯʠʚʳ, ʠ ʚʘʞʥʦ ʫʣʦ-
ʚʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ, ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʜʝʪʝʡ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʠ ʧʦʣʦʚʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ 10-11 ʣʝʪ. 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 1278 ʫʯʘʱʠʭʩʷ 10-11 ʣʝʪ ʰʢʦʣ ʛ. ʄʦʩʢʚʳ. ɺ ʠʭ 

ʯʠʩʣʝ 695 ʜʝʪʝʡ 10 ʣʝʪ (316 ʤʘʣʴʯʠʢʦʚ ʠ 379 ʜʝʚʦʯʝʢ) ʠ 583 ʰʢʦʣʴʥʠʢʘ 11 ʣʝʪ (295 

ʤʘʣʴʯʠʢʦʚ ʠ 288 ʜʝʚʦʯʝʢ).  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʛʨʫʧʧʘʭ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝ-

ʚʦʯʝʢ 10-11 ʣʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥʳ, ʤʘʩʩʳ ʪʝʣʘ, ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ ʠ ʩʪʝʧʝʥʴ ʝʛʦ ʛʘʨʤʦʥʠʯʥʦʩʪʠ.  

ʉʙʦʨ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [3]. 

ʄʘʩʩʘ ʪʝʣʘ ʠʟʤʝʨʷʣʘʩʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 100 ʛ. ɼʣʠʥʘ ʪʝʣʘ ʟʘʤʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʰʪʘʥʛʦʚʦʛʦ ʘʥʪʨʦʧʦʤʝʪʨʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʩʤ.  

ʇʨʠ ʦʮʝʥʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ, ʢʘʢ ʚʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦ-

ʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʀ ʵʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴ-

ʢʦ ʩ ʪʝʤ, ʯʪʦ 10-11-ʣʝʪʥʠʡ ʚʦʟʨʘʩʪ ʧʨʠʙʣʠʞʘʝʪ ʜʝʪʝʡ ʚʧʣʦʪʥʫʶ ʢ ʧʫʙʝʨʪʘʪʥʦʤʫ 

ʧʝʨʠʦʜʫ, ʥʦ ʠ ʩ ʪʝʤ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʜʝʪʝʡ ʩ ʢʨʘʡʥʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʨʘʟʚʠʪʠʷ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʨʠʩʢ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʷʚʠʪʴ ʩʦʩʪʦʷʥʠʝ 

çʧʨʝʜʙʦʣʝʟʥʠè. ɺ ʩʠʩʪʝʤʝ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʜʦʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʦʨ-

ʤʘʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʰʢʘʣ ʨʝ-
ʛʨʝʩʩʠʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʭʝʤʳ, ʪ. ʝ. ʤʝʪʦʜʠʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘ-

ʪʠʚʳ ʠ ʷʚʣʷʶʱʠʭʩʷ ʤʝʪʦʜʠʢʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [15]. 

ɺʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʪʘʜʠʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʥʘʣʠʯʠʶ ʠ 

ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʜʝʚʦʯʝʢ: ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ (ʄʘ), 

ʣʦʙʢʦʚʦʛʦ (ʈ), ʘʢʩʠʣʷʨʥʦʛʦ (ɸʭ) ʦʚʦʣʦʩʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʫ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ 

(ʄʝ); ʫ ʤʘʣʴʯʠʢʦʚ ï ʣʦʙʢʦʚʦʛʦ (ʈ), ʘʢʩʠʣʷʨʥʦʛʦ (ɸʭ) ʦʚʦʣʦʩʝʥʠʷ. ʉʪʘʜʠʷ ʦʙʦʟʥʘ-

ʯʘʣʘʩʴ ʬʦʨʤʫʣʦʡ ɸʭʈ ʜʣʷ ʤʘʣʴʯʠʢʦʚ ʠ ʄʘɸʭʈʄʝ ʜʣʷ ʜʝʚʦʯʝʢ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʨʘʚʥʠʚʘʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʛʨʫʧʧʳ: 1) ʚʦʟʨʘʩʪʥʳʝ; 2) ʤʘʣʴʯʠʢʠ ʩ ʜʝʚʦʯʢʘʤʠ; 3) 

ʤʘʣʴʯʠʢʠ ʩ ʜʝʚʦʯʢʘʤʠ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. ɿʥʘʯʠʤʳʝ ʥʘ ʜʚʫʩʪʦ-

ʨʦʥʥʝʤ ʫʨʦʚʥʝ p <0.05 ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚʳʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʦʜʩʪʨʦʯ-
ʥʳʭ ʣʘʪʠʥʩʢʠʭ ʙʫʢʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʠ ʨʝʢʦʤʝʥʜʫʝ-

ʤʳʤ ɸʤʝʨʠʢʘʥʩʢʦʡ ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ɸʩʩʦʮʠʘʮʠʝʡ (APA) [Publication Manual of 

the American Psychological Association, 6th edition, 2009]. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʪʘʥʦʚʷ-

ʱʝʤʫʩʷ ʧʦʧʫʣʷʨʥʳʤ ʩʪʘʥʜʘʨʪʫ, ʝʩʣʠ ʜʚʘ ʟʥʘʯʝʥʠʷ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʟʥʘʯʠʤʦ, ʦʥʠ 
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ʧʦʜʧʠʩʘʥʳ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʦʜʩʪʨʦʯʥʦʡ ʙʫʢʚʦʡ, ʘ ʝʩʣʠ ʨʘʟʣʠʯʘʶʪʩʷ, ʪʦ ʧʦʜʧʠʩʘʥʳ 

ʨʘʟʥʳʤʠ ʙʫʢʚʘʤʠ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦʜʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʙʫʢʚʘʤʠ, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, 

ʯʪʦ ʦʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʟʥʘʯʠʤʦ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ ʨʘʟʣʠʯʘʶʪʩʷ ʟʥʘʯʠʤʦ.  

ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʚ ʪʘʙʣʠʮʘʭ ʜʝʣʘʣʦʩʴ t-ʢʨʠʪʝʨʠʝʤ ʉʪʴʶʜʝʥʪʘ. ʉʨʘʚʥʝʥʠʝ 

ʧʨʦʮʝʥʪʦʚ ʚ ʪʘʙʣʠʮʘʭ ʜʝʣʘʣʦʩʴ z-ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʜʦʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʞʝ ʜʠʩ-

ʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, z-ʢʨʠʪʝʨʠʡ ʜʦʣʝʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (r), ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ, ʨʝʛʨʝʩʩʠʷ, ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʢʘʥʦʥʠ-

ʯʝʩʢʠʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʪʝʣʘ ʜʝʪʝʡ 10-11 ʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣ. 1. ɼʣʠʥʘ ʪʝʣʘ ʜʝʪʝʡ 11-ʣʝʪ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 10-ʣʝʪʥʠʭ (ʧʨʠʤʝʨʥʦ ʥʘ 6 ʩʤ ʫ 

ʤʘʣʴʯʠʢʦʚ ʠ ʥʘ 7 ʩʤ ʫ ʜʝʚʦʯʝʢ), ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ [13], ʘ 

ʪʘʢʞʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [12]. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

10 ʣʝʪ ʨʦʩʪ ʜʝʚʦʯʝʢ ʚ ʩʨʝʜʥʝʤ ʥʠʞʝ ʤʘʣʴʯʠʢʦʚ, ʘ ʚ 11 ʣʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʚʳʰʝ, 

ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ.  

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʳ ʪʝʣʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʳʭ ʥʦʨʤʘʪʠʚʦʚ (ʩʨʝʜʥʷʷ, ʚʳʰʝ ʠ ʥʠʞʝ ʩʨʝʜʥʝʡ, 
ʥʠʟʢʠʡ ʠ ʚʳʩʦʢʠʡ ʨʦʩʪ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ 

ʛʨʫʧʧʘʤ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʝʤʦʤʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʨʠʟʥʘʢʘ. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʪʝʣʘ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 60,6 % ʠ 65,5 % 

ʜʝʪʝʡ 10 ʠ 11 ʣʝʪ, ʥʠʞʝ ʩʨʝʜʥʝʛʦ ï 16,1 % ʠ 12,3 %, ʚʳʰʝ ʩʨʝʜʥʝʛʦ ï 13,0 % ʠ 

13,6 %. ʅʠʟʢʠʡ ʨʦʩʪ ʦʪʤʝʯʝʥ ʫ 6,3 % 10-ʣʝʪʥʠʭ ʜʝʪʝʡ ʠ 3,6 % ʜʝʪʝʡ 11 ʣʝʪ, ʚʳʩʦ-

ʢʠʡ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 3,9 % ʠ 5,1 %.  

 

ʊʘʙʣʠʮʘ 1 

 

ʉʨʝʜʠʥʝ ʚʝʣʠʯʠʥʳ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʪʝʡ 10 ʠ 11 ʣʝʪ (ʄÑm) 

ʇʦʢʘʟʘ-

ʪʝʣʴ 

 

10 ʣʝʪ 

 

11 ʣʝʪ 

 

ʄ 

 

ɼ 

10 ʣʝʪ 11 ʣʝʪ 

ʄ  ɼ  ʄ  ɼ  

ɼʣʠʥʘ 

ʪʝʣʘ, ʩʤ 

139,7 

Ñ0,3 a 

146,4 

Ñ0,3 b 

142,9 

Ñ0,3 a 

142,6 

Ñ0,3 a 

139,9 

Ñ0,4 a 

139,5 

Ñ0,4 a 

146,0 

Ñ0,4 a 

146,7 

Ñ0,5 a 

ʄʘʩʩʘ 

ʪʝʣʘ, ʢʛ 

36,3 

Ñ 0,4 a 

40,5 

Ñ 0,4 b 

38,6 

Ñ 0,4 a 

37,9 

Ñ 0,4 a 

36,6 

Ñ 0,5 a 

36,2 

Ñ0,5 a 

40,9 

Ñ0,5 a 

40,2 

Ñ0,6 a 

ʀʄʊ, 

ʫʩʣ. ʝʜ. 

18,4  

Ñ0,1 a 

18,8 

 Ñ0,1 a 

18,8 

 Ñ0,1 a 

18,4  

Ñ0,1 a 

18,5 

 Ñ0,1 a 

18,4  

Ñ0,1 a 

19,0  

Ñ0,1 a 

18,5  

Ñ0,1 a 

N 663 553 578 638 299 364 279 274 
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ʊʘʙʣʠʮʘ 2 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʧʦ ʜʣʠʥʝ ʪʝʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ (ʚ %) 

ʆʮʝʥʢʘ 

ʜʣʠʥʳ 

ʪʝʣʘ 

 

10 ʣʝʪ 

 

11 ʣʝʪ 

 

ʄ 

 

ɼ 

10 ʣʝʪ 11 ʣʝʪ 

ʄ  ɼ  ʄ  ɼ  

ʅʠʟʢʘʷ 6,3a 3,6b 5,5a 4,7a 7,0a 5,8a 3,9a 3,3a 

ʅʠʞʝ 

ʩʨʝʜʥʝʡ 
16,1a 12,3a 13,5a 15,2a 17,1a 15,4a 9,7a 15,0a 

ʉʨʝʜʥʷʷ 60,6a 65,5a 63,8a 61,9a 61,9a 59,6a 65,9a 65,0a 

ɺʳʰʝ 

ʩʨʝʜʥʝʡ 
13,0a 13,6a 12,5a 13,9a 10,7a 14,8a 14,3a 12,8a 

ɺʳʩʦʢʘʷ 3,9a 5,1a 4,7a 4,2a 3,3a 4,4a 6,1a 4,0a 

N 663 553 578 638 299 364 279 274 

 
ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʢʘʪʝʛʦʨʠʶ ʥʠʟʢʦʨʦʩʣʳʭ ʩʨʝʜʠ 10-

ʣʝʪʥʠʭ ʧʦʧʘʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʜʝʪʝʡ, ʯʝʤ ʩʨʝʜʠ 11-ʣʝʪʥʠʭ, ʘ ʜʣʷ ʢʘʪʝʛʦʨʠʠ 

ʚʳʩʦʢʦʨʦʩʣʳʭ ʢʘʨʪʠʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ. ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1, ʠʟʦʙʨʘʞʘ-

ʶʱʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʠʥʳ ʪʝʣʘ ʦʪ ʚʦʟʨʘʩʪʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʪʳʩʷʯʘʭ ʜʥʝʡ.  

ʅʘ ʨʠʩʫʥʢʝ ʩʨʝʜʠʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ ʧʦʢʘʟʘʥʘ ʢʨʠʚʦʡ 

LOESS (ʣʦʢʘʣʴʥʘʷ ʨʝʛʨʝʩʩʠʷ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ; ʷʜʨʦ ɽʧʘʥʝʯʥʠʢʦʚʘ, ʘʧʧʨʦʢ-

ʩʠʤʘʮʠʷ ʧʦ 25% ʙʣʠʞʘʡʰʠʭ ʪʦʯʝʢ). ʕʪʘ ʢʨʠʚʘʷ ʙʣʠʟʢʘ ʢ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʪ. ʝ. ʢ ʣʠ-

ʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʟʥʘʯʠʤʘʷ, ʭʦʪʷ ʥʝʩʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʣʠ-

ʥʦʡ ʪʝʣʘ ʠ ʥʘʣʠʯʠʝʤ ʧʘʪʦʣʦʛʠʠ ʆɼɸ (ʢʦʨʨʝʣʷʮʠʷ ʉʧʠʨʤʝʥʘ 0,09, p<0,05): ʫ ʜʝʪʝʡ 

ʩ ʨʦʩʪʦʤ ʥʠʞʝ ʥʦʨʤʳ ʨʝʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʧʘʪʦʣʦʛʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʯʝʤ ʫ ʜʝʪʝʡ ʩʦ ʩʨʝʜʥʠʤ ʠ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʨʦʩʪʦʤ. 
ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ʫ 11-ʣʝʪʥʠʭ ʜʝʪʝʡ ʥʘ 4,2 ʢʛ ʙʦʣʴʰʝ (ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ, 

p<0,05), ʯʝʤ ʫ 10-ʣʝʪʥʠʭ (ʪʘʙʣ. 1). ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʤʘʣʴʯʠʢʘʤʠ ʠ 

ʜʝʚʦʯʢʘʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʀʄʊ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʥʠ ʚ ʚʦʟʨʘʩʪʝ 10 ʣʝʪ, 

ʥʠ ʚ ʚʦʟʨʘʩʪʝ 11 ʣʝʪ.  

ʆʙʱʘʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʪʝʡ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʦʪ-

ʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ, ʚʳʷʚʣʝʥʥʦʡ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ 

[1; 6-8; 14; 16; 18], ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʛ. 

ʀʚʘʥʦʚʦ, ʛ. ʂʫʨʩʢʘ, ʛ. ʅʘʨʴʷʥ-ʄʘʨ, ʛ. ʆʤʩʢʘ, ʛ. ʂʘʟʘʥʠ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʜʨ.) ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʦʩʪʘ, ʤʘʩʩʳ ʪʝʣʘ ʠ ʀʄʊ [2; 4; 5; 9; 11; 17]. ɺ 

ʣʠʪʝʨʘʪʫʨʝ, ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʚ ʭʦʜʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʧʦʢʦʣʝʥʠ-

ʷʤʠ ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢ, ʣʦʥʛʠʪʫʜʠʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 
ʰʢʦʣʴʥʠʢʦʚ ʛ. ʄʦʩʢʚʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʅʀʀ ʛʠʛʠʝʥʳ ʠ ʦʭʨʘʥʳ ʟʜʦ-

ʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʌɹɻʋ çʅʎɿɼè ʈɸʄʅ ʚ 1960-ʝ, 1980-ʝ ʠ 2000-ʝ, 2012-ʝ 

ʛʛ., ʧʦʢʘʟʘʣʠ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʜʦʩʪʦʚʝʨʥʦʝ ʠ ʚʳʩʦʢʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʜʣʠʥʳ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ 

1960-ʭ ʠ 1980-ʭ ʛʛ. [1; 4; 10]. 
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ʈʠʩ. ɼʣʠʥʘ ʪʝʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. 

ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʚʦʟ-

ʨʘʩʪʥʦ-ʧʦʣʦʚʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ 70-73 % ʜʝʪʝʡ ʠʤʝʶʪ ʛʘʨʤʦʥʠʯʥʦʝ 

(ʥʦʨʤʘʣʴʥʦʝ) ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ɼʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʱʝ ʫ 11-

ʣʝʪʥʠʭ ʜʝʪʝʡ (11,2 %) ʠ ʩʨʝʜʠ ʜʝʚʦʯʝʢ (10,7 %), ʯʝʤ ʚ ʫ 10-ʣʝʪʥʠʭ ʜʝʪʝʡ (7,1 %) ʠ 

ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ (7,1 %). ʀʟʙʳʪʦʢ ʞʝ ʤʘʩʩʳ ï ʥʘʦʙʦʨʦʪ, ʯʘʱʝ ʦʪʤʝʯʘʣʩʷ ʫ ʜʝʪʝʡ 

10 ʣʝʪ (12,2 % ʧʨʦʪʠʚ 7,1 % ʫ 11-ʣʝʪʥʠʭ) ʠ ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ (11,8 % ʧʨʦʪʠʚ 8,2 % ʫ 

ʜʝʚʦʯʝʢ) (ʪʘʙʣ. 3). ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʝʥʠʝʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʜʝʪʝʡ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ. ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʜʝʪʝʡ ʪʘʢʠʭ ʙʳʣʦ 11 %. ʏʝʪʚʝʨʪʴ ʠʟ ʥʠʭ ʠʤʝʣʦ 

ʜʠʘʛʥʦʟ ï ʦʞʠʨʝʥʠʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʝʪʠ ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠʤʝʣʠ 

ʵʥʜʦʢʨʠʥʥʫʶ ʧʘʪʦʣʦʛʠʶ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʪʦʣʦʛʠʠ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʞʠʨʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ. ʅʘʣʠʯʠʝ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 10 ʣʝʪ, ʥʦʩʷʪ ʘʣʠʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʦʩʪʘʶʪʩʷ ʥʘ ʚʩʶ ʞʠʟʥʴ. 
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ʆʞʠʨʝʥʠʝ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʨʝʟʢʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ ʪʝʣʘ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚ-

ʥʳʡ ʵʬʬʝʢʪ ʥʘ ʧʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʦʜʨʦʩʪʢʦʚ, ʟʘʤʝʜʣʷʷ ʝʛʦ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ [9], ʜʣʷ ʜʝʚʦʯʝʢ ʩ ʣʝʛʢʠʤ ʦʞʠʨʝʥʠʝʤ ʠ ʠʟʙʳʪʦʯʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʩʨʦʢʦʚ ʠʥʠʮʠʘʮʠʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʚʦʟʨʘʩʪʘ ʤʝʥʘʨʭʝ. ʋʤʝʨʝʥʥʦʝ ʦʞʠʨʝʥʠʝ ʙʳʣʦ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟ-

ʨʘʩʪʘ ʤʝʥʘʨʭʝ. 

 

ʊʘʙʣʠʮʘ 3 

 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ 10-11 ʣʝʪ ʧʦ ʚʘʨʠʘʥʪʘʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʚ %)  

ʆʮʝʥʢʘ ʜʣʠ-

ʥʳ ʪʝʣʘ 

ɻʨʫʧʧʘ 

10 ʣʝʪ 11 ʣʝʪ ʄ ɼ ʄ  
10 ʣʝʪ 

ɼ  
10 ʣʝʪ 

ʄ  
11 ʣʝʪ 

ɼ  
11 ʣʝʪ  

ɼʝʬʠʮʠʪ  
ʤʘʩʩʳ 

7,1a 11,2b 7,1a 10,7b 5,7a 8,2a 8,6a 13,9b 

ʅʦʨʤʘʣʴʥʦʝ  70,5a 73,1a 70,9a 72,3a 69,2a 71,4a 72,8a 73,4a 

ʀʟʙʳʪʦʢ 
ʤʘʩʩ r

12,2a 7,1b 11,8a 8,2b 14,7a 10,2a 8,6a 5,5a 

ʅʠʟʢʠʡ ʨʦʩʪ 6.3a 3,6b 5,5a 4,7a 7,1a 5,8a 3,9a 3,3a 

ɺʳʩʦʢʠʡ ʨʦʩʪ 3,9a 5,1a 4,7a 4,2a 3,3a 4,4a 6,1a 4,0a 

N 663 553 578 638 299 364 279 274 

 

ʆʮʝʥʢʘ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʚʦʯ-

ʢʠ ʦʧʝʨʝʞʘʶʪ ʤʘʣʴʯʠʢʦʚ ʚ ʧʦʣʦʚʦʤ ʨʘʟʚʠʪʠʠ. ʇʦʜʤʳʰʝʯʥʦʝ ʦʚʦʣʦʩʝʥʠʝ ʧʨʦʛʨʝʩ-

ʩʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʣʦʙʢʦʚʦʝ (ʪʘʢ, ʫ ʜʝʚʦʯʝʢ 11 ʣʝʪ 10,6 % ʠʤʝʶʪ 2-ʶ, 

ʠ 30,9 % 1-ʶ ʩʪʘʜʠʶ ʧʦʜʤʳʰʝʯʥʦʛʦ ʦʚʦʣʦʩʝʥʠʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 4,3 % ʠ 26,6 % 
ï ʣʦʙʢʦʚʦʛʦ). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʷʚʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦ-

ʚʳʭ ʧʨʠʟʥʘʢʦʚ ʠʜʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ: ʫ ʦʜʥʠʭ ʦʥ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʤʳʰʝʯʥʦʛʦ ʦʚʦ-

ʣʦʩʝʥʠʷ, ʫ ʜʨʫʛʠʭ ʩ ʣʦʙʢʦʚʦʛʦ, ʫ ʪʨʝʪʴʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʇʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ ʫ ʜʝʪʝʡ 10-11 ʣʝʪ ʠʜʝʪ ʩ ʥʝʢʦʪʦʨʳʤ ʦʧʝʨʝʞʝʥʠʝʤ. ʉʨʝʜʠ 

ʤʘʣʴʯʠʢʦʚ 10 ʣʝʪ 3,2 % ʠʤʝʶʪ 1-2 ʩʪʘʜʠʶ ʣʦʙʢʦʚʦʛʦ ʦʚʦʣʦʩʝʥʠʷ, 11 ʣʝʪ ï 11,6 % 

ʠʤʝʶʪ 1-2 ʩʪʘʜʠʶ ʠ 1 ʤʘʣʴʯʠʢ 3-ʶ ʩʪʘʜʠʶ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. ʉʨʝʜʠ ʜʝʚʦʯʝʢ 10 

ʣʝʪ 1-2 ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ ʛʨʫʜʥʳʭ ʞʝʣʝʟ ʠʤʝʶʪ 53 % ʠ 1 % 3-ʶ ʩʪʘʜʠʶ; ʩʨʝʜʠ 11-

ʣʝʪʥʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 59,6 % ʠ 8,5 %. ʂʨʦʤʝ ʪʦʛʦ, 13,8 % ʩʨʝʜʠ ʥʠʭ ʠʤʝʶʪ ʤʝ-

ʥʘʨʭʝ. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʠ ʧʦ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦ-

ʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʚʨʝʤʝʥʥʳʝ ʜʝʪʠ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʝ-
ʞʘʶʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʭʦʨʦʰʦ ʚʳ-

ʨʘʞʝʥʘ ʫ ʤʘʣʴʯʠʢʦʚ 11-13 ʣʝʪ ʠ ʜʝʚʦʯʝʢ ʚ 9 ʣʝʪ. ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝ-

ʚʘʥʠʷ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʡ ʧʦʷʚʣʷʶʪʩʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ: ʫ ʤʘʣʴʯʠʢʦʚ ʩ 10 ʣʝʪ 

(ʫ 2 % ï 1 ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʧʦʜʤʳʰʝʯʥʳʭ ʚʧʘʜʠʥʘʭ 

[1; 4].  

  



- 37 - 

ɺʓɺʆɼʓ 

 

1. ʆʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ 70-73 % ʜʝʪʝʡ ʠʤʝʶʪ 

ʛʘʨʤʦʥʠʯʥʦʝ (ʥʦʨʤʘʣʴʥʦʝ) ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ɼʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʯʘʱʝ ʫ 11-ʣʝʪʥʠʭ ʜʝʪʝʡ (11,2 %) ʠ ʩʨʝʜʠ ʜʝʚʦʯʝʢ (10,7 %), ʯʝʤ ʚ ʫ 10-ʣʝʪʥʠʭ ʜʝʪʝʡ 

(7,1 %) ʠ ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ (7,1 %). ʀʟʙʳʪʦʢ ʞʝ ʤʘʩʩʳ ï ʥʘʦʙʦʨʦʪ, ʯʘʱʝ ʦʪʤʝʯʘʝʪʩʷ 

ʫ ʜʝʪʝʡ 10 ʣʝʪ (12,2 % ʧʨʦʪʠʚ 7,1 % ʫ 11 -ʣʝʪʥʠʭ) ʠ ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ (11,8 % ʧʨʦ-

ʪʠʚ 8,2 % ʫ ʜʝʚʦʯʝʢ). 

2.  ɼʣʠʥʘ ʪʝʣʘ ʜʝʪʝʡ 11 ʣʝʪ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʜʝʪʝʡ 10 ʣʝʪ (ʧʨʠʤʝʨʥʦ ʥʘ 6 ʩʤ ʫ 
ʤʘʣʴʯʠʢʦʚ ʠ ʥʘ 7 ʩʤ ʫ ʜʝʚʦʯʝʢ). ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʪʝʣʘ ʠʤʝʶʪ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 60,6 % ʠ 65,5 % ʜʝʪʝʡ 10 ʠ 11 ʣʝʪ, ʥʠʞʝ ʩʨʝʜʥʝʛʦ ï 16,1 % ʠ 12,3 %, ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ï 13,0 % ʠ 13,6 %. ʅʠʟʢʠʡ ʨʦʩʪ ʦʪʤʝʯʝʥ ʫ 6,3 % 10-ʣʝʪʥʠʭ ʜʝʪʝʡ ʠ 3,6 % 

ʜʝʪʝʡ 11 ʣʝʪ, ʚʳʩʦʢʠʡ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 3,9 % ʠ 5,1 %. 

3. ɼʝʚʦʯʢʠ ʦʧʝʨʝʞʘʶʪ ʤʘʣʴʯʠʢʦʚ ʚ ʧʦʣʦʚʦʤ ʨʘʟʚʠʪʠʠ (ʧʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ 
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ɺʆɿʈɸʉʊʅɸʗ ʌʀɿʀʆʃʆɻʀʗ 
 

ʎʀʈʂɸɼʀɸʅʅʓɽ ʈʀʊʄʓ ʋ ɼɽʊɽʁ ʇʋɹɽʈʊɸʊʅʆɻʆ 

ɺʆɿʈɸʉʊɸ: ʇʆɼʍʆɼʓ ʀ ʌɸʂʊʓ 
 

ʅ.ʀ. ʆʨʣʦʚʘ1, ʊ.ʉ. ʇʨʦʥʠʥʘ 

ʌɻʅʋ ʀʥʩʪʠʪʫʪ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʈɸʆ, ʄʦʩʢʚʘ 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʢʦʞʠ ʜʝʪʝʡ 10-11 ʣʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ çʊɽʈʄʆʍʈʆʅ iButtonè. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʚ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ ʧʝʨʠʦʜʳ 

ʮʠʢʣʘ çʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè ʙʳʣ ʧʨʦʚʝʜʝʥ ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ 

ʙʠʦʨʠʪʤʦʣʦʛʠʯʝʩʢʠʭ ͔͍ͨ͊ͪ͊ͣͭͪͦΥ ͔ͣͦͪ͊͘Σ ͙͊ͣͨͭͯ͒͡· ͙ ͊ͪͦ͟ͺ͊͘·Φ  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ, ʜʝʪʠ 10-11 ʣʝʪ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʠ. 
Circadian rhythms in puberty: facts and approaches. The paper presents the re-

sults of the study of skin temperature circadian rhythms held on 10-11 year-old children, 

using the method of çTHERMOCHRON iButtonè. To study the peculiarities of tempera-

ture dynamics in the daytime and nighttime periods of the ñsleep-wakeò cycle there was 

held a chronobiological analysis of individual and group indexes of skin temperature. 

Key biorhythmical parameters, such as average level, amplitude and acrophase, were 

identified. 

Keywords: circadian rhythm, 10-11 year-old children, skin temperature. 

 

ʀ.ʇ. ʇʘʚʣʦʚ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʥʝʪ ʥʠʯʝʛʦ ʙʦʣʝʝ ʚʣʘʩʪʥʦʛʦ, ʯʝʤ 

ʨʠʪʤ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʨʠʪʤʠʯʥʦʩʪʠ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʷʜʘ ʘʚʪʦʨʦʚ [1; 4; 7] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʮʠʢ-
ʣʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʠʪʤʳ ʩʦʩʪʦʷʥʠʡ ʠ ʬʫʥʢʮʠʡ ʎʅʉ, ʩʠʩʪʝʤʳ 

ʘʥʘʣʠʟʘʪʦʨʦʚ ʠ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʤʦʟʛʘ, ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʠʤʝʶʪ ʩʫʪʦʯʥʫʶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝ-

ʩʢʠʡ ʦʨʛʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʠʪʤʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʫʪʦʯʥʳʡ (ʮʠʨʢʘʜʠʘʥʥʳʡ) ï ʨʠʪʤ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦ-

ʚʘʥʠʷ, ʧʦʢʦʷ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ [3; 8] ʪ. ʝ. ʩʫʪʦʯʥʳʡ ʨʠʪʤ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʳʤ 

ʨʠʪʤʦʤ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʰʢʦʣʴʥʠʢʘʭ 8-14-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, 

ɺ.ʇ. ʈʳʙʘʢʦʚ ʠ ʩʦʘʚʪʦʨʳ [14] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʫʪʦʯʥʳʡ ʨʠʪʤ ʦʪʜʝʣʴʥʳʭ ʧʩʠʭʦʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʟʨʦʩ-

ʣʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʩʦʟʨʝʚʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʪʝʧʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʩʪʘʥʦʚʣʝ-
ʥʠʝ ʨʠʪʤʘ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʠʪʤʘ ʜʨʫʛʦʡ ʬʫʥʢʮʠʠ ʠ 

ʛʝʪʝʨʦʭʨʦʥʥʦ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʝ ʩʣʫʯʘʡʥʦ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʭʨʦʥʦʬʠʟʠʦʣʦʛʠʠ 

                                                             
ʂʦʥʪʘʢʪʳ: 1 ʅ.ʀ. ʆʨʣʦʚʘ ï E-mail: n̓inalynx@list.ruι 
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ʥʘʟʳʚʘʶʪ ñʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤò, ʦʥ ʧʨʦʩʪʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʠʟʤʘ [5; 13].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʘʢʦʧʣʝʥ ʦʙʰʠʨʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʠʟʫʯʝʥʠʶ 

ʩʫʪʦʯʥʦʡ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʠʪʤʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʚ ʦʥʪʦʛʝʥʝʟʝ, ʚ ʦʩʥʦʚʥʦʤ, ʢʘʩʘʶʪʩʷ ʩʨʘʚʥʝʥʠʷ ʙʦʣʴʰʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ: ʜʝʪʩʢʦʛʦ, ʟʨʝʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ [19; 20; 21].  

ʆʜʥʘʢʦ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʦʤʝʦʩʪʘʟ, ʪʘʢʞʝ ʢʘʢ ʠ ʜʨʫʛʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʠʤʝʝʪ ʩʚʦʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ [5]. 

ʇʦʩʢʦʣʴʢʫ ʜʝʪʩʢʠʡ ʦʨʛʘʥʠʟʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʨʝʣʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, 
ʛʝʪʝʨʦʭʨʦʥʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ, ʤʘʣʳʤ ʦʧʳʪʦʤ ʩʦʮʠʘʣʠʟʘʮʠʠ ʨʝʙʝʥʢʘ [16], ʘ ʩʫʪʦʯ-

ʥʳʡ ʨʠʪʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʜʘʧʪʠʚʥʳʭ ʨʠʪʤʦʚ ʦʨʛʘʥʠʟʤʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʧʨʦʩʣʝʜʠʪʴ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦ-

ʛʝʥʝʟʘ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʢʦʞʠ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ 10ï11 ʣʝʪ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʋ 20 ʤʦʩʢʦʚʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ (10 ʤʘʣʴʯʠʢʦʚ ʠ 10 ʜʝʚʦʯʝʢ) 10-11-ʣʝʪʥʝʛʦ ʚʦʟ-

ʨʘʩʪʘ ʧʨʦʚʦʜʠʣʠ ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʤʝʪʦʜʦʤ çʊɽʈʄʆʍʈʆʅ iButtonè 

[10; 11; 12]. ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʨʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʚ ʛʨʘʜʫʩʘʭ ʉ) ʧʨʠ 
ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʘʙʣʝʪʢʠ-ʪʝʨʤʦʤʝʪʨʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʪʘʙʣʝʪʢʫ-ʪʝʨʤʦʤʝʪʨ ʧʨʠʢʨʝʧʣʷʣʠ ʥʘ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʧʣʝʯʘ ʪʝʩʪʠʨʫʝʤʳʭ ʫʯʘʱʠʭʩʷ. 

ʉʯʠʪʳʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʝʨʤʦʤʝʪʨʘ-ʪʘʙʣʝʪʢʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʦʝ ʢʨʝʧʝʞʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʢʦʤʧʴʶʪʝʨʫ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ çʊʝʨʤʦʭʨʦʥʘè. ʋ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʪʝʩʪʠʨʫʝʤʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 280-285 ʠʟʤʝʨʝʥʠʡ (ʧʨʠ 10-

ʤʠʥʫʪʥʦʤ ʠʥʪʝʨʚʘʣʝ). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦ-

ʜʳ ʩʫʪʦʢ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʮʠʢʣʘ çʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè. 

ɼʣʷ ʵʪʦʛʦ ʩʫʪʢʠ ʙʳʣʠ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʳ ʥʘ ʜʚʘ ʧʝʨʠʦʜʘ: ʜʥʝʚʥʦʡ ï ʩ 7 ʯʘʩʦʚ ʫʪʨʘ ʜʦ 
22 ʯʘʩʦʚ ʚʝʯʝʨʘ, ʚʢʣʶʯʘʶʱʠʡ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʰʢʦʣʝ ʠ ʜʦʤʘ, ʠ ʥʦʯʥʦʡ ï ʩ 22 

ʯʘʩʦʚ ʚʝʯʝʨʘ ʜʦ 7 ʯʘʩʦʚ ʫʪʨʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ Microsoft office excel 2007, Statistica ʚʝʨʩʠʷ 6.1. ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠ-

ʯʠʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (p<0,05). 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [3; 8; 17] ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʞʜʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʪʤʘ ʷʚʣʷʶʪʩʷ ʧʝʨʠʦʜ, ʤʝʟʦʨ (ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ), ʘʤʧʣʠʪʫʜʘ ʢʦ-

ʣʝʙʘʥʠʡ ʠ ʬʘʟʘ (ʘʢʨʦʬʘʟʘ). ɼʠʥʘʤʠʢʘ ʤʝʟʦʨʘ ʧʨʦʷʚʣʷʝʪʩʷ ʠʣʠ ʚ ʝʛʦ ʧʦʜʲʝʤʝ ʠʣʠ ʚ 

ʝʛʦ ʩʧʘʜʝ. ʄʝʟʦʨ çʦʪʨʘʞʘʝʪè ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʮʝʥʪʨʘʣʴʥʫʶ ʣʠʥʠʶ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ 
ʧʨʦʠʩʭʦʜʷʪ ʢʦʣʝʙʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʫʪʦʢ.  ʅʝʙʦʣʴ-

ʰʠʝ ʠʟʤʝʥʝʥʠʷ ʤʝʟʦʨʘ ʥʝ ʩʚʷʟʘʥʳ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʦʨʛʘʥʠʟʤʘ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ ʷʚʣʷʶʪʩʷ ʘʤʧʣʠʪʫʜʘ ʠ ʬʘʟʘ. 

ɸʤʧʣʠʪʫʜʘ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠ 
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ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʧʦ ʚʝʣʠʯʠʥʝ ʘʤʧʣʠʪʫʜʳ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ [15; 17]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʫʪʦʯʥʳʡ ʤʝʟʦʨ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʦʞʠ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (p<0,001) ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʛʨʫʧʧʝ 

ʤʘʣʴʯʠʢʦʚ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ, ʘ ʚʦ ʚʪʦʨʳʝ, ʥʘʧʨʦʪʠʚ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦ ʚʳʰʝ 

(p<,001) ʫ ʤʘʣʴʯʠʢʦʚ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ (ʪʘʙʣ. 1). ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʮʠʨʢʘʜʠʘʥʥʦ-

ʛʦ ʨʠʪʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʫ ʤʘʣʴʯʠʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ (p<0,001), ʯʝʤ ʫ ʜʝʚʦ-

ʯʝʢ, ʢʘʢ ʚ ʧʝʨʚʳʝ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʳʝ ʩʫʪʢʠ. ɼʠʘʧʘʟʦʥ ʝʝ ʢʦʣʝʙʘʥʠʡ ʚʝʩʴʤʘ ʟʥʘʯʠʤ ʠ 
ʩʦʩʪʘʚʣʷʝʪ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ 2,8Áʉ ʠ 2,3Áʉ, ʘ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ï 2,6Áʉ ʠ 2,5Áʉ ʚ 

ʧʝʨʚʳʝ ʠ ʚʪʦʨʳʝ ʩʫʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ. 1 

 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ (ʤʝʟʦʨ) ʠ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ  

ʜʝʪʝʡ 10ï11 ʣʝʪ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʩʫʪʦʢ 

ɺʨʝʤʷ ʩʫʪʦʢ 
 

        ʏʠʩʣʦ ʪʝʩʪʦʚ 

1 ʩʫʪʢʠ 

ɼʝʚʦʯʢʠ (MÑm) ʄʘʣʴʯʠʢʠ (MÑm) 

ʤʝʟʦʨ  ʘʤʧʣʠʪʫʜʘ ʄʝʟʦʨ ʘʤʧʣʠʪʫʜʘ 

ɼʝʥʴ 34,0Ñ0,03 
N=633 

3,4Ñ0,06 
N=633 

34,4Ñ0,04 
N=732 

3,7Ñ0,05 
N=732 

ʅʦʯʴ 33,6Ñ0,03**  
N=530 

3,6Ñ0,03**  
N=633 

33,4Ñ0,07***  
N=530 

3,9Ñ0,04* 
N=732 

ʉʫʪʢʠ 34,4Ñ0,01 
N=1163 

3,9Ñ0,02 
N=1163 

34,0Ñ0,03 
N=1262 

5,0Ñ0,03 
N=1262 

 2 ʩʫʪʢʠ 

ɼʝʥʴ 34,3Ñ0,03 
N=890 

3,3Ñ0,03 
N=890 

34,4Ñ0,04 
N=890 

3,9Ñ0,03 
N=890 

ʅʦʯʴ 33,4Ñ0,04*** 
N=530 

3,7Ñ0,03** 
N=530 

33,9Ñ0,07* 
N=530 

4,2Ñ0,04* 
N=530 

ʉʫʪʢʠ 33,9Ñ0,01 

N=1420 

4,3Ñ0,02 

N=1420 

34,2Ñ0,04 

N=1420 

4,8Ñ0,02 

N=1420 

ʇʨʠʤʝʯʘʥʠʝ: 1 ɺ ʪʘʙʣ. 1 ʚʝʨʦʷʪʥʳʝ ʦʰʠʙʢʠ ʨʘʟʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ 
ʜʥʝʚʥʳʤ ʠ ʥʦʯʥʳʤ ʧʝʨʠʦʜʘʤʠ ʦʙʦʟʥʘʯʝʥʳ:* ï ʈ < 0,05; ** ï P<0,01;***  ï P<0,001. 

 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʛʨʫʧʧʦʚʦʛʦ ʤʝʟʦʨʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʚ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ ʧʝ-

ʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʦʙʦʝʛʦ ʧʦʣʘ ʩʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʟʘ ʜʝʥʴ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (p<0,001) ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ ʥʦʯʴ, 

ʢʘʢ ʚ ʧʝʨʚʳʝ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʳʝ ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʡ (ʪʘʙʣ. 1). ʇʨʠʯʠʥʘ ʜʘʥʥʦʛʦ ʬʘʢʪʘ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʠʪʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʎʅʉ ʚ ʜʥʝʚ-

ʥʦʡ ʠ ʥʦʯʥʦʡ ʧʝʨʠʦʜʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳ-

ʧʦʣʥʝʥʥʳʭ ʥʘ ʚʟʨʦʩʣʳʭ ʣʶʜʷʭ, ʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʝʟʦʨʘ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʢʦʞʠ ʥʦʯʴʶ [5].  
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ʊʘʙʣʠʮʘ 2 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ  

ʫ ʜʝʪʝʡ 10ï11 ʣʝʪ ʚ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ ʧʝʨʠʦʜʳ 

ˉ ʠʩʧʳʪʫʝʤʳʭ 
ʏʠʩʣʦ ʪʝʩʪʦʚ 

1 ʩʫʪʢʠ 

ɼʝʚʦʯʢʠ ʄʘʣʴʯʠʢʠ 

 ɼʝʥʴ ʅʦʯʴ ɼʝʥʴ ʅʦʯʴ 

1 2,1 
N=67 

3,9 
N=5,3 

3,6 
N=70 

4,0 
N=53 

2 2,4 
N=71 

3,8 
N=53 

6,1 
N=70 

2,8 
N==53 

3 4,3 
N=71 

4,0 
N=53 

2,4 
N=70 

5,3 
N=53 

4 3,5 
N=71 

3,5 
N=53 

3,0 
N=70 

4,6 
N=53 

5 2,6 
N=71 

2,9 
N=53 

2,5 
N=76 

3,5 
N=53 

6 3,1 
N=71 

4,3 
N=53 

2,5 
N=75 

3,8 
N=53 

7 6,0 
N=71 

5,0 
N=53 

3,3 
N=75 

3,6 
N=53 

8 5,0 
N=72 

2,5 
N=53 

5,6 
N=76 

4,1 
N=53 

9 3,1 
N=72 

3,3 
N=53 

2,8 
N=75 

2,9 
N=53 

10 1,6 
N=67 

3,0 
N=53 

5,0 
N=75 

4,9 
N=53 

 2 ʩʫʪʢʠ 

1 4,4 

N=89 

3,5 

N=53 

3,6 

N=89 

5,4 

N=53 

2 1,8 
N=89 

2,9 
N=53 

3,4 
N=89 

3,5 
N=53 

3 4,4 
N=89 

4,1 
N=53 

5,1 
N=89 

5,1 
N=53 

4 3,6 

N=89 

3,6 

N=53 

3,3 

N=89 

3,6 

N=53 

5 2,8 
N=89 

2,6 
N=53 

3,9 
N=89 

3,3 
N=53 

6 3,1 
N=89 

3,6 
N=53 

3,1 
N=89 

3,3 
N=53 

7 4,8 

N=89 

4,4 

N=53 

3,0 

N=89 

4,1 

N=53 

8 2,5 
N=89 

5,0 
N=53 

5,7 
N=89 

5,0 
N=53 

9 3,0 
N=89 

4,4 
N=53 

3,4 
N=89 

2,9 
N=53 

10 2,3 

N=89 

3,1 

N=53 

4,6 

N=89 

5,4 

N=53 
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ʉʨʘʚʥʝʥʠʝ ʧʦ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ ʨʠʪʤʘ ʜʥʝʚʥʦʛʦ ʠ ʥʦʯʥʦʛʦ ʧʝʨʠʦʜʦʚ ʩʫʪʦʢ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʘʢ ʫ ʤʘʣʴʯʠʢʦʚ, ʪʘʢ ʠ ʫ ʜʝʚʦʯʝʢ ʘʤʧʣʠʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʥʦ-

ʯʴʶ ʟʥʘʯʠʤʦ ʚʳʰʝ (p<0,05ï0,001), ʯʝʤ ʜʥʝʤ (ʪʘʙʣ. 1). ʋʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦ-

ʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʚ ʥʦʯʥʦʡ ʧʝʨʠʦʜ ʫ ʜʝʪʝʡ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʫʙʝʨʪʘʪʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʚʦʟʨʘʩʪʥʦʛʦ ʩʫʪʦʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʠ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʝʨʤʦʨʝʛʫʣʷ-

ʮʠʠ ʢ ʚʣʠʷʥʠʶ ʵʥʜʦïʠ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʮʠʢʣʝ çʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʦʯʥʦʡ 
ʧʝʨʠʦʜ (ʨʘʚʥʘʷ ʧʦ ʚʝʣʠʯʠʥʝ ʘʤʧʣʠʪʫʜʝ ʜʥʝʚʥʦʛʦ, ʪʦ ʝʩʪʴ ʘʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ) ʦʪ-

ʨʘʞʘʝʪ ʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʠʧʦʪʘʣʘʤʫʩʘ ʚ ʥʝʢʦʪʦʨʳʝ ʧʝʨʠʦʜʳ ʩʥʘ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʪʘʢʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʷʟʘʥʦ ʩʦ ʩʪʘʜʠʝʡ ʙʳʩʪʨʦʛʦ ʩʥʘ, ʵʪʘ ʩʪʘʜʠʷ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʤʝʥʷʝʪ ʩʪʘʜʠʶ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ [18]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʘʤʧʣʠʪʫʜʳ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ: ʫ ʜʝʚʦʯʝʢ 4,4Áʉ ʜʥʝʤ ʠ 

2,5Áʉ ʥʦʯʴʶ ʚ ʧʝʨʚʳʝ ʠ 3Áʉ ʜʥʝʤ ʠ 2,4Áʉ ʥʦʯʴʶ ï ʚʦ ʚʪʦʨʳʝ ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʡ; ʫ 

ʤʘʣʴʯʠʢʦʚ ï 3,6Áʉ ʠ 2,7Áʉ ʜʥʝʤ ʠ 2,5Áʉ ʥʦʯʴʶ (ʪʘʙʣ. 2). ʇʦʣʘʛʘʶʪ, ʯʪʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʙʦʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʨʠʪʤʘ ʠ ʦʙʫʩʣʘʚ-

ʣʠʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝ-

ʜʳ [9].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʘ ʘʤʧʣʠʪʫʜʳ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ [8; 15; 17] ̫ ʚʣ̫-
ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʘʜʘʧʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʟʤʘ ʠ ʝʝ ʠʟʤʝʥʝʥʠʝ ʚ ʮʠʢʣʝ 

çʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʞʠʤʘ ʜʥʷ ʰʢʦʣʴ-

ʥʠʢʘ.  

ʀʟʫʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʮʠʢʣʘ 

çʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè (ʨʠʩ. 1ï2) ʥʘʨʷʜʫ ʩʦ ʩʭʦʜʥʳʤʠ ʯʝʨʪʘʤʠ ʚʳʷʚʠʣʦ ʠ ʨʷʜ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ. ʊʘʢ 80 % ʜʝʚʦʯʝʢ ʠ 90 % ʤʘʣʴʯʠʢʦʚ ʠʤʝʶʪ ʧʠʢ ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʝʨʠʦʜ ʩ 10.30 ʜʦ 13 ʯʘʩʦʚ, ʘ 100 % ʜʝʚʦʯʝʢ ʠ 50 % ʤʘʣʴʯʠʢʦʚ ï ʚ 

ʠʥʪʝʨʚʘʣʝ 16ï19 ʯʘʩʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʠ ʚʨʝʤʷ ʝʛʦ ʥʘʯʘʣʘ ʠ 

ʢʦʥʮʘ ʚʘʨʴʠʨʫʶʪ (ʨʠʩ. 1ï2). ʇʦʩʢʦʣʴʢʫ ʦʙʘ ʵʪʠ ʧʝʨʠʦʜʘ ʩʦʚʧʘʜʘʶʪ ʩ ʧʠʢʘʤʠ ʫʤ-

ʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ [2; 8], ʪʦ ʧʦʣʦʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʢʨʦʬʘʟʳ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʢʦʞʠ ʫʯʘʱʠʭʩʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥ-
ʮʠʘʣʘ ʠʭ ʦʨʛʘʥʠʟʤʘ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʘʥʘʣʠʟ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʠʪʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʚʳʷʚʠʣ ʫ 40 % 

ʜʝʚʦʯʝʢ ʠ 50 % ʤʘʣʴʯʠʢʦʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʘʢʨʦʬʘʟʫ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʦ ʚʨʝʤʷ 

ʰʢʦʣʴʥʳʭ ʟʘʥʷʪʠʡ (ʨʠʩ. 1ï2) ʯʪʦ ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʢʨʠʪʝʨʠʝʚ ʥʠʟʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ [6]. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʢʘʞʜʦʛʦ ʠʟ ʠʩʧʳʪʫʝ-

ʤʳʭ ʚ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ ʧʝʨʠʦʜʳ ʮʠʢʣʘ çʩʦʥ-ʙʦʜʨʩʪʚʦʚʘʥʠʝè ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʦʣʴʢʦ 

ʚ 10 % ʩʣʫʯʘʝʚ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳ ʫ ʜʝʚʦʯʝʢ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ, ʘ ʫ 

ʤʘʣʴʯʠʢʦʚ ï ʚ ʪʝʯʝʥʠʝ ʦʜʥʠʭ ʩʫʪʦʢ (ʪʘʙʣ. 2). ʇʦ ʜʘʥʥʳʤ ʉ.ʀ. ʉʪʝʧʘʥʦʚʦʡ [15] 

ʙʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʫʪʦʯʥʳʭ ʢʨʠʚʳʭ (ʙʦʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ ʨʠʪʤʘ) ʤʦʞʝʪ ʩʣʫ-

ʞʠʪʴ ʢʨʠʪʝʨʠʝʤ ʙʳʩʪʨʦʡ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ.  
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ʈʠʩ. 1. ʆʙʨʘʟʮʳ ʩʫʪʦʯʥʦʡ ʜʠʥʘʤʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʫ ʜʝʚʦʯʝʢ ʄ.(10,5ʣʝʪ) ʠ 

ʐ.(11ʣʝʪ). ʇʦ ʦʩʠ ʭ ï ʚʨʝʤʷ ʩʫʪʦʢ; ʧʦ ʦʩʠ y ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ (Áʉ). 

 

 
 

 

ʈʠʩ. 2. ʆʙʨʘʟʮʳ ʩʫʪʦʯʥʦʡ ʜʠʥʘʤʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʫ ʤʘʣʴʯʠʢʦʚ ʊ.(10ʣʝʪ) ʠ 

ʂ.(11ʣʝʪ). ʇʦ ʦʩʠ ʭ ï ʚʨʝʤʷ ʩʫʪʦʢ; ʧʦ ʦʩʠ y ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ (Áʉ). 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʘʤʧʣʠʪʫʜʘ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʣʘʩʪʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯ-

ʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʝʝ ʚʝʣʠʯʠʥʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʘʜʘʧʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʞʠʤʘ ʜʥʷ ʨʝʙʝʥʢʘ. 
 

ɺʓɺʆɼʓ 

 
1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʪʦʯʥʘʷ ʜʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʜʝʪʝʡ 10ï11 ʣʝʪ ʥʦ-

ʩʠʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʨʠʪʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʧʦ ʛʨʫʧʧʝ ʚʝʣʠ-

ʯʠʥ ʤʝʟʦʨʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʚ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʢʘʢ ʫ ʤʘʣʴʯʠʢʦʚ, ʪʘʢ ʠ ʫ ʜʝʚʦʯʝʢ ʛʨʫʧʧʦʚʦʡ ʫʨʦʚʝʥʴ ʟʘ ʜʝʥʴ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 

(p<0,001) ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ ʥʦʯʴ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʡ.  

2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʪʦʯʥʳʡ ʤʝʟʦʨ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ ʜʦʩʪʦ-

ʚʝʨʥʦ ʚʳʰʝ (p<0,05ï0,001) ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʚ ʧʝʨʚʳʝ ʩʫʪ-

ʢʠ, ʘ ʚʦ ʚʪʦʨʳʝ, ʥʘʧʨʦʪʠʚ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦ ʚʳʰʝ (p<,001) ʫ ʤʘʣʴʯʠʢʦʚ, 

ʯʝʤ ʫ ʜʝʚʦʯʝʢ. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʠʪʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʫ 

ʤʘʣʴʯʠʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ (p<0,001), ʯʝʤ ʫ ʜʝʚʦʯʝʢ, ʢʘʢ ʚ ʧʝʨʚʳʝ, ʪʘʢ ʠ ʚʦ ʚʪʦ-

ʨʳʝ ʩʫʪʢʠ. 

3. ɺʳʷʚʣʝʥʦ, ʯʪʦ 80 % ʜʝʚʦʯʝʢ ʠ 90 % ʤʘʣʴʯʠʢʦʚ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳ-
ʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʚ ʧʝʨʠʦʜ ʩ 10.30 ʜʦ 13 ʯʘʩʦʚ, ʠ 100 % ʜʝʚʦʯʝʢ ʠ 50 % 

ʤʘʣʴʯʠʢʦʚ ï ʚ ʠʥʪʝʨʚʘʣʝ 16ï19 ʯʘʩʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʠ 

ʚʨʝʤʷ ʝʛʦ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʚʘʨʴʠʨʫʶʪ.  

4. ɺʝʣʠʯʠʥʘ ʘʤʧʣʠʪʫʜʳ ʠ ʧʦʣʦʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʢʨʦʬʘʟʳ ʮʠʨʢʘʜʠʘʥʥʦʛʦ 

ʨʠʪʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʝʚ ʝʛʦ ʘʜʘʧʪʠʚʥʳʭ ʩʚʦʡʩʪʚ. 
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 ʆʉʆɹɽʅʅʆʉʊʀ ɺɽʅʊʀʃʗʎʀʆʅʅʆʁ ʌʋʅʂʎʀʀ ʃɽɻʂʀʍ 

ʀ ɹʀʆʄɽʍɸʅʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɼʓʍɸʅʀʗ ʋ 

ʇʆɼʈʆʉʊʂʆɺ 10-11 ʃɽʊ 
 

ɽ.ɺ. ʉʦʢʦʣʦʚ1 

ʌɻʅʋ ʀʥʩʪʠʪʫʪ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʈɸʆ, ʄʦʩʢʚʘ 
 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʘʜʘʧʪʘ-

ʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʜʝʪʝʡ 10-11 ʣʝʪ, ʦʙʩʣʝʜʦʚʘʥʳ ʰʢʦʣʴʥʠʢʠ ʦʩʥʦʚʥʦʡ ʛʨʫʧ-

ʧʳ ʟʜʦʨʦʚʴʷ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ: 

ʩʧʠʨʦʛʨʘʬʠʷ, ʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ, ʘʥʘʣʠʟ ʢʨʠʚʦʡ ʧʦʪʦʢ-ʦʙʲʝʤ 

(ʂʇʆ) ʧʨʠ ʧʦʤʦʱʠ ʩʧʠʨʦʘʥʘʣʠʟʘʪʦʨʘ ñʈʠɼï124ɼò. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʤʝʪʦʜʠʯʝ-

ʩʢʠʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʝʪʠ ʩ ʚʳʩʦʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ 

ʂʝʪʣʝ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʨʘʩʪʫ ʟʥʘʯʝʥʠʷ ʣʝʛʦʯʥʳʭ ʦʙʲʝ-

ʤʦʚ ʠ ʝʤʢʦʩʪʝʡ, ʰʢʦʣʴʥʠʢʠ ʩ ʥʠʟʢʠʤ ʠʥʜʝʢʩʦʤ ʥʝʩʢʦʣʴʢʦ ʦʪʩʪʘʶʪ ʦʪ ʩʚʦʠʭ ʬʠ-

ʟʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʭʦʜʠʤʦʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫ-

ʪʝʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ʉʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʝʦʙʣʘʜʘʥʠʷ 
ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ ʫ ʜʝʪʝʡ ʦʪʤʝʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʠ ʙʦʣʴʰʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʝʨʚʳ 

ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʜʘʧʪʘʮʠʶ ʢ ʥʘʛʨʫʟʢʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʨʦʩʪʢʦʚʳʡ ʚʦʟʨʘʩʪ, ʜʳʭʘʥʠʝ ʚʝʥʪʠʣʷʮʠʶ ʣʝʛʢʠʭ. 

Peculiarities of lungs ventilation and biomechanics of breathing in 10-11 year-old 

children. Physical development, reserve abilities and adaptation abilities were studied 

in 10-11 year-old school children of average health group. The following methods to 

study breathing were used: spirography, phase analysis of respiratory cycle, analysis of 

the flow-volume curve using spiro analyser çRiD-124Dè. This methodological approach 

revealed that children with high Quetelet index have normal, age-appropriate lung vol-

ume and capacity. Pupils with low index are slightly behind their peers in terms of air-
way patency at all levels. Autonomic regulation is the determining factor in the devel-

opment of organism adaptation. Under predominance of parasympathetic nervous sys-

tem, children demonstrate a relatively low level of respiratory system functioning and 

large functional reserves, ensuring adaptation to work load. 

Key words: adolescence, breathing, lungs ventilation. 

 

ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʫʨʙʘʥʠʟʘʮʠʷ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʪʝʭʥʦ-

ʛʝʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ) ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʠʭ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ, ʨʦʩʪ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʘʢ ʥʝʠʟʙʝʞʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʩʦ ʚʩʝʡ ʦʩʪʨʦʪʦʡ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦ-

ʚʴʷ ʯʝʣʦʚʝʢʘ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ 
ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʠʤʝʥʝʝ ʟʘʱʠʱʝʥʥʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ - ʜʝʪʝʡ ʠ ʧʦʜ-

ʨʦʩʪʢʦʚ. ʇʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʙʦʩʪ-

ʨʷʶʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʢʦ-

                                                             
ʂʦʥʪʘʢʪʳ:1 ɽ.ɺ. ʉʦʢʦʣʦʚ ï E-mail: ᾽evgesok@mail.ruι 
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ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʫʭʫʜʰʝʥʠʝ ʩʦʤʘʪʠ-

ʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʠ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʈʦʩ-

ʩʠʠ [2]. ɺ ʧʝʨʠʦʜ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [6; 7; 8]. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʝʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʘʜʘʧʪʘʮʠʠ ʢ ʫʯʝʙʥʳʤ ʠ ʬʠʟʠʯʝʩʢʠʤ 

ʥʘʛʨʫʟʢʘʤ ʚ ʰʢʦʣʝ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʫ ʰʢʦʣʴʥʠʢʦʚ 
ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʥʦ-

ʧʦʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʝ ʰʢʦʣʴʥʠʢʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ 10 ʣʝʪ (32 ʯʝʣ.) ʠ ʚ ʚʦʟʨʘʩʪʝ 11 ʣʝʪ (27 ʯʝʣ.). ʆʙʩʣʝʜʦʚʘʥʥʳʝ ʜʝʪʠ 

ʥʝ ʠʤʝʣʠ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ I 

ʠ II ʛʨʫʧʧʘʤ ʟʜʦʨʦʚʴʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʙʲʝʤʥʳʭ, ʩʢʦʨʦʩʪʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʈʠɼ 124) ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ. ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆɼ ï ʦʙʲʝʤ ʜʳʭʘʥʠʷ (ʣ), 

ʄʆɼ ï ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ (ʣ*ʤʠʥ), ɾɽʃ ï ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ʣ); 

ʌɾɽʃ ï ʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ (ʣ); ʌɾɽʃ-

ɾɽʃ ï ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʧʨʦʭʦʜʠʤʦʩʪʴ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʣ); ʀʊ ï 

ʠʥʜʝʢʩ ʊʠʬʬʥʦ (ʆʌɺ1 /ɾɽʃ, ʚ %); ʆʌɺ1 ï ʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ 1 ʩ 
(ʣ); ʄɺʃ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʣʝʛʢʠʭ (ʣ*ʤʠʥ), ʇʆʉ ï ʧʠʢʦʚʘʷ ʦʙʲʝʤʥʘʷ 

ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ (ʣĿʩ); ʄʆʉ25 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʥʘ ʫʨʦʚʥʝ 

ʚʳʜʦʭʘ 25 % ʌɾɽʃ (ʣ/ʩ); ʄʆʉ50 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʥʘ 

ʫʨʦʚʥʝ ʚʳʜʦʭʘ 50 % ʌɾɽʃ (ʣ/ʩ); ʄʆʉ75 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦ-

ʢʘ ʥʘ ʫʨʦʚʥʝ ʚʳʜʦʭʘ 75 % ʌɾɽʃ (ʣ/ʩ). 

ɺ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ (ʚʨʝ-

ʤʝʥʥʳʝ, ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʘʩʯʝʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ) ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʩʚʷʟʘ-

ʥʦ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʳʭʘʥʠʷ ʠʩʧʳʪʫʝʤʳʭ. ʋ 

ʰʢʦʣʴʥʠʢʦʚ 10-11 ʣʝʪ, ʥʝ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʚʦʟʨʘʩʪʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

(ʄÑ0,67ů) ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʟ-
ʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʜʝʪʝʡ ʦʪʤʝʯʝʥʦ ʥʝʢʦʪʦʨʦʝ ʧʨʝ-

ʚʳʰʝʥʠʝ ʣʝʛʦʯʥʳʭ ʦʙʲʝʤʦʚ ʠ ʝʤʢʦʩʪʝʡ: ʚ 11 ʣʝʪ ʧʦʢʘʟʘʪʝʣʠ ʚʝʥʪʠʣʷʮʠʠ (ʏɼ. ʆɼ, 

ʄʆɼ) ʩʦʩʪʘʚʣʷʶʪ 109,8 %, 108,1 % ʠ 107,9 % ʦʪ ʫʨʦʚʥʷ 10-ʤʠ ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ. 1). ʆʪʤʝʯʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 10 ʠ 11-ʣʝʪʥʠʭ ʚ ʜʠʥʘ-

ʤʠʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ ʜʳʭʘʥʠʷ ʥʘ ʝʜʠʥʠʮʫ 

ʤʘʩʩʳ ʪʝʣʘ (ʚ 10 ʣʝʪ ʄʆɼ ʣ/ʤʠʥ/ʢʛ ʨʘʚʝʥ 0,24Ñ0,02, ʚ 11 ʣʝʪ ï 0,2Ñ0,02, ʨʘʟʥʠʮʘ 

ʩʦʩʪʘʚʣʷʝʪ ï 16,7 %).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ɾɽʃ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʦʟʨʘʩʪʫ ʜʝʪʝʡ (ʪʘʙʣ. 2, 5): ʪʘʢ ɾɽʃ ʜʝʪʝʡ 11 ʣʝʪ ʚʳʰʝ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʷ ʫ 10-ʠ ʣʝʪʥʠʭ ʥʘ 21,2 %. ɾɽʃ 10-ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ ʨʘʚʥʘ 1,18Ñ0,11 ʣ, 10-

ʣʝʪʥʠʭ ʤʘʣʴʯʠʢʦʚ ï 1,41Ñ0,08 ʣ, ʜʦʩʪʠʛʘʷ ʢ 11 ʛʦʜʘʤ ʚʝʣʠʯʠʥ 1,68Ñ0,12 ʠ 1,62Ñ0,08 
ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʭʘʨʘʢʪʝʨʥʳ: ʟʥʘʯʝʥʠʝ 

ɾɽʃ ʫ ʤʘʣʴʯʠʢʦʚ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ 10-ʠ ʣʝʪʥʠʭ. 

ʌɾɽʃ ʫ ʜʝʚʦʯʝʢ 10 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 1,62Ñ0,08 ʣ, ʜʦʩʪʠʛʘʷ ʢ 11 ʛʦʜʘʤ ʟʥʘʯʝʥʠʷ 

2,02Ñ0,11 ʣ. ʋ ʤʘʣʴʯʠʢʦʚ ʌɾɽʃ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ï ʩ 1,99Ñ0,16 ʫ 
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10-ʣʝʪʥʠʭ, ʜʦ 2,20Ñ0,13ʣ ʫ 11-ʣʝʪʥʠʭ. ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚʦ ʚʩʝʭ ʚʦʟ-

ʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. ʌɾɽʃ ʫ ʜʝʪʝʡ 11 ʣʝʪ ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 10-ʣʝʪʥʠʭ 

ʥʘ 0,26 ʣ (12,26 %). ʇʦʢʘʟʘʪʝʣʴ ʌɾɽʃ-ɾɽʃ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʫ 68 % ʜʝʪʝʡ 10 

ʣʝʪ ʠ ʫ 57 % ʰʢʦʣʴʥʠʢʦʚ 11 ʣʝʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʳʭ 

ʦʙʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʜʝʪʝʡ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. 

ʆʌɺ1 (ʪʘʙʣ. 3, 6) ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʩʠʣʳ ʩʦʢʨʘʱʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫ-

ʩʢʫʣʘʪʫʨʳ ʠ ʧʨʦʭʦʜʠʤʦʩʪʠ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ. ʉ 10 ʜʦ 11 ʣʝʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫ ʜʝʚʦʯʝʢ ʥʘ 0,2 ʣ, ʫ ʤʘʣʴʯʠʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 0,22 ʣ, ʯʪʦ ʫʢʘʟʳʚʘ-

ʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʩʠʣʳ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩ ʚʦʟʨʘʩʪʦʤ ʙʨʦʥʭʠʘʣʴ-
ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʦʣʞʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ 

ʬʦʨʤʫʣʘʤ ʈ.ʌ. ʂʣʝʤʝʥʪʘ [5], ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʘʣʠʩʴ ʩʥʠʞʝʥʥʳʤʠ ʜʦ 

56-82 %. ʉʦʛʣʘʩʥʦ ʛʨʘʜʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʘʥʥʳʤ ʘʚʪʦʨʦʤ, ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ 

ʆʌɺ1 ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʫʩʣʦʚʥʫʶ ʥʦʨʤʫ ʠ ʣʝʛʢʠʝ ʥʘʨʫʰʝʥʠʷ. ʌʘʢʪʠʯʝ-

ʩʢʠʝ ʚʝʣʠʯʠʥʳ ʀʊ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 93-86% ʦʪ 

ʜʦʣʞʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʣʦʚʥʦʡ ʥʦʨʤʝ ʧʨʦʭʦʜʠʤʦʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ. 

 

ʊʘʙʣʠʮʘ 1 

 

ʇʦʢʘʟʘʪʝʣʠ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʤʦʚ ʣʝʛʢʠʭ  

ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ 10-11 ʣʝʪ ʚ ʧʦʢʦʝ (ʄÑm) 

ͨͦ͡ ̉  ˨ ˻  ˨ ˸˻  ˨ ˸˻˨κ͎͟ ͍́͒ ͍́·͒ ͍́͒κ͍́·͒ 

͔͍͒ͦ;͙͟ 
мл ͔ͭ͡  

20,24 
ҕ2,47 

0,39 
ҕ0,05 

7,23 
ҕ0,74 

0,21 
ҕ0,02 

1,83 
ҕ0,36 

1,53 
ҕ0,15 

1,16 
ҕ0,15 

ͣ͊͡Έ;͙͙͟ 
 мл ͔ͭ͡ 

26,51 
ҕ17,19 

0,22 
ҕ0,58 

5,86 
ҕ9,97 

0,2 
ҕ0,22 

1,26 
ҕ0,08 

1,51 
ҕ0,12 

0,85 
ҕ0,04 

͔͍͒ͦ;͙͟ 
мм ͔ͭ͡ 

26,24 
ҕ1,8 

0,36 
ҕ0,04 

8,95 
ҕ0,82 

0,25 
ҕ0,03 

1,13 
ҕ0,1 

1,31 
ҕ0,11 

0,88 
ҕ0,06 

ͣ͊͡Έ;͙͙͟ 
мм ͔ͭ͡ 

23,07 
ҕ2,34 

0,38 
ҕ0,04 

8,1 
ҕ0,57 

0,2 
ҕ0,01 

1,34 
ҕ0,13 

1,59 
ҕ0,15 

0,86 
ҕ0,03 

 

ʊʘʙʣʠʮʘ 2 

  

ʇʦʢʘʟʘʪʝʣʠ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ  

ʫ ʜʝʚʦʯʝʢ ʠ ʤʘʣʴʯʠʢʦʚ 10-11 ʣʝʪ ʚ ʧʦʢʦʝ (ʄÑm) 

ͨͦ͡ ˬ˩ ˶ ˬ˩˶κ͎͟ ˸ˤ ˶ ˸ˤ˶κ͎͟ ˾  ˨ ˾˨κ͎͟ 

͔͍͒ͦ;͙͟ 
мл ͔ͭ͡ 

1,18 
ҕлΣмм 

0,03 
ҕлΣлл 

33,65 
ҕнΣср 

0,98 
ҕлΣлт 

26,42 
ҕнΣсл 

0,77 
ҕлΣлт 

ͣ͊͡Έ;͙͙͟ 
мл ͔ͭ͡ 

1,41 
ҕлΣлу 

0,04 
ҕлΣлл 

45,44 
ҕнΣом 

1,37 
ҕлΣмл 

37,19 
ҕнΣоо 

1,12 
ҕлΣлф 

͔͍͒ͦ;͙͟ 
мм ͔ͭ͡ 

1,68 
ҕлΣмн 

1,68 
ҕлΣмн 

3,47 
ҕлΣн 

3,26 
ҕлΣнн 

2,97 
ҕлΣнм 

1,7 
ҕлΣнм 

ͣ͊͡Έ;͙͙͟ 
мм ͔ͭ͡ 

1,17 
ҕлΣмп 

42,04 
ҕпΣсо 

3,96 
ҕлΣну 

3,64 
ҕлΣну 

2,85 
ҕлΣнс 

1,4 
ҕлΣмп 
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ʊʘʙʣʠʮʘ 3  

 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʭʦʜʠʤʦʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ  

ʫ ʧʦʜʨʦʩʪʢʦʚ 10-11 ʣʝʪ ʚ ʧʦʢʦʝ (ʄÑm) 

ͨͦ͡ ˻̅ˤм ͙́ͺͺͤͦ ˽˻ ˿ ˸˻˿нр ˸˻˿рл ˸˻˿тр 

͔͍͒ͦ;͙͟ 
мл ͔ͭ͡ 

1,53 
ҕ0,05 

95,00 
ҕ2,03 

3,41 
ҕ0,21 

3,31 
ҕ0,21 

2,55 
ҕ0,10 

1,55 
ҕ0,04 

ͣ͊͡Έ;͙͙͟ 
мл ͔ͭ͡ 

1,85 
ҕ0,14 

92,68 
ҕ1,28 

3,58 
ҕ0,33 

3,38 
ҕ0,34 

2,89 
ҕ0,33 

1,63 
ҕ0,16 

͔͍͒ͦ;͙͟ 
мм ͔ͭ͡ 

1,73 
ҕ0,08 

86 
ҕ4,15 

3,47 
ҕ0,2 

3,26 
ҕ0,22 

2,97 
ҕ0,21 

1,7 
ҕ0,21 

ͣ͊͡Έ;͙͙͟ 
мм ͔ͭ͡ 

1,9 
ҕ0,1 

86,66 
ҕ2,17 

3,96 
ҕ0,28 

3,64 
ҕ0,28 

2,85 
ҕ0,26 

1,4 
ҕ0,14 

 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʠ ʨʝʟʝʨʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʫ 11-ʠ ʣʝʪʥʠʭ ʜʝ-

ʪʝʡ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʨÒ0,05), ʯʝʤ ʫ 10-ʠ ʣʝʪʥʠʭ (ʄɺʃ ʥʘ 15,9 % ʠ ʈɼ ʥʘ 13,3 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆ ʧʨʦʭʦʜʠʤʦʩʪʠ ʮʝʥʪʨʘʣʴʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʤʦʞʥʦ ʩʫʜʠʪʴ 

ʧʦ ʟʥʘʯʝʥʠʷʤ ʇʆʉ, ʄʆʉ25 (ʪʘʙʣ. 3, 6). ʇʆʉ ʩʦʩʪʘʚʣʷʝʪ ʫ ʜʝʚʦʯʝʢ 10 ʣʝʪ 3,41Ñ0,21 

ʣĿʩ, ʫ ʤʘʣʴʯʠʢʦʚ 3,58Ñ0,33 ʣĿʩ. ʂ 11-ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʇʆʉ ʥʘ 2-10,5 % (ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʛʨʫʧʧʳ ʥʘ 3,3 %). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩ ʫʜʣʠʥʝʥʠʷ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ 

ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫ-

ʪʝʡ ʠ ʫʤʝʥʴʰʘʝʪ ʠʭ ʧʨʦʭʦʜʠʤʦʩʪʴ. ʄʆʉ25 ʩʥʠʞʘʝʪʩʷ ʩ 10 ʜʦ 11 ʣʝʪ ʫ ʜʝʚʦʯʝʢ ʥʘ 

0,05 ʣ/ʩ, ʫ ʤʘʣʴʯʠʢʦʚ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 0,26 ʣ/ʩ. ɼʦʣʞʥʳʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʚʳʰʘʶʪ 

ʬʘʢʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʥʘ 20 %, ʯʪʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʫʩʣʦʚʥʫʶ ʥʦʨʤʫ ʠ 

ʦʯʝʥʴ ʣʝʛʢʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ [5]. ʄʆʉ50 ʠ ʄʆʉ75, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʭʦ-

ʜʠʤʦʩʪʴ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʠʟʤʝʥʷʶʪʩʷ, ʧʦʜʯʠʥʷʷʩʴ ʪʝʤ ʞʝ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʯʪʦ ʠ ʧʘʨʘʤʝʪʨʳ ʇʆʉ ʠ ʄʆʉ25. 

ʄʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʚ 10 ʣʝʪ ʚʳʰʝ ʥʘ 14,1 %, ʘ ʚ 11 ʣʝʪ 

ʥʠʞʝ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ (90,5%), ʘ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʚʝʥʪʠʣʷʮʠʠ (ʄʆɼ/ʢʛ) ʣʫʯʰʝ ʫ 

ʤʘʣʴʯʠʢʦʚ - ʧʦʢʘʟʘʪʝʣʴ çʥʠʞʝè ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ: 95,2 % ʚ 10 ʣʝʪ ʠ 80 % ʚ 
11 ʣʝʪ ʦʪ ʫʨʦʚʥʷ ʜʝʚʦʯʝʢ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʣʝʛʢʠʭ (ʄɺʃ 

ʥʘ ʢʛ) ʫ ʜʝʚʦʯʝʢ ʥʠʞʝ ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ (ʊʘʙʣ. 2). ʈʝʟʝʨʚ ʜʳʭʘʥʠʷ ʫ ʥʠʭ ʪʘʢʞʝ 

ʤʝʥʴʰʝ (26,42 ʠ 35,21 ʣ/ʤʠʥ ʫ ʜʝʚʦʯʝʢ ʚ 10 ʠ 11 ʣʝʪ, ʠ 37,19 ʠ 40,21 ʣ/ʤʠʥ ʫ ʤʘʣʴ-

ʯʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʠʞʝ ʠ ʨʝʟʝʨʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʥʪʠʣʷʮʠʠ (%ʈɼ ʦʪ 

ʄɺʃ: 78,5 ï 74,3 % ʫ ʜʝʚʦʯʝʢ ʠ 81,8 ï 83,2 % ʫ ʤʘʣʴʯʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10 - 11 

ʣʝʪ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʝʪʝʡ 9-12 ʣʝʪ ʥʦʨʤʦʡ ʩʯʠʪʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ 

ʂʝʪʣʝ 220-360 ʛ/ʩʤ (ʫ ʜʝʚʦʯʝʢ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ). ʇʨʠ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤ ʧʨʝʚʳʰʝʥʠʠ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ, ʛʦʚʦʨʷʪ ʦ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʞʠʨʝʥʠʷ [3]. 

ʆʙʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʜʝʪʠ 10-11 ʣʝʪ ʠʤʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʚʝʩʦʨʦʩʪʦʚʦʛʦ ʠʥʜʝʢʩʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʦʩʪʘ ʚ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝ-
ʨʠʦʜ ʠ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʥʘ ʛʨʫʧʧʳ ʧʦ ʚʝʣʠʯʠʥʝ ʚʝʩʦʨʦʩʪʦ-

ʚʳʭ ʠʥʜʝʢʩʦʚ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʚ ʛʨʫʧʧʫ ʩ ʚʳʩʦʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ ʧʦʧʘʣʠ 

ʤʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ, ʫ ʢʦʪʦʨʳʭ ʠʥʜʝʢʩ ʂʝʪʣʝ ʙʳʣ ʚʳʰʝ 200 ʛ/ʩʤ. ɺ ʛʨʫʧʧʫ ʩ ʥʠʟ-
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ʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ ʚʦʰʣʠ ʤʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ, ʫ ʢʦʪʦʨʳʭ ʠʥʜʝʢʩ ʂʝʪʣʝ 

ʙʳʣ ʥʠʞʝ 200 ʛ/ʩʤ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʣʝʛʢʠʭ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʩ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ. ʍʦʨʦʰʦ ʟʘ-

ʤʝʪʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʚ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ, ʚʝʣʠʯʠʥʳ ʚʝʩʦʨʦʩʪʦʚʦʛʦ ʠʥʜʝʢʩʘ ʂʝʪʣʝ) ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʜʳʭʘʥʠʷ.  

ʊʘʙʣʠʮʘ 4  

 
ʇʘʨʘʤʝʪʨʳ ʙʠʦʤʝʭʘʥʠʢʠ ʣʝʛʢʠʭ  

ʫ ʜʝʪʝʡ 10-11 ʣʝʪ ʩ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ (MÑm) 

˥ͪͯͨͨ͊ ˤͦ͘π

ͪ͊ͫͭ 

͔ͭ͡ 

ˬ˩˶Σ ͡ ˻̅ˤм 

͡κͫ 

 

˸ˤ˶Σ 

͡ϝ͙ͣͤ 

ˬ˽Σ 

͡κ͎͟ 

˽˻ ˿

 

˸˻˿нр 

͡κͫ 

˸˻˿рл 

͡κͫ 

˸˻˿тр 

͡κͫ 

ˤ·ͫͦ͟ ͙͚ 

͙͔ͤ͒ͫ͟ 

˴͔͔ͭ͡ 

10 1,3Ñ 

0,07 

1,8Ñ 

0,11 

41,7Ñ 

2,4 

37,6Ñ 

2,6 

3,6Ñ 

0,2 

3,42Ñ 

0,2 

2,83Ñ 

0,2 

1,63Ñ 

0,1 

11 1,66Ñ 

0,1 

1,85Ñ 

0,1 

48,3Ñ 

3,5 

39,0Ñ 

2,5 

3,8Ñ 

0,2 

3,52Ñ 

0,2 

2,95Ñ 

0,2 

1,55Ñ 

0,1 

˹͙͙͚͘͟ 

͙͔ͤ͒ͫ͟ 

˴͔͔ͭ͡ 

10 1,27Ñ 

0,2 

1,47Ñ 

0,1 

37,8Ñ 

3,6 

50,5Ñ 

8,9 

3,0Ñ 

0,4 

2,95Ñ 

0,4 

2,35Ñ 

0,4 

1,42Ñ 

0,2 

11 1,55Ñ 

0,1 

1,71Ñ 

0,0 

44,7Ñ 

0,3 

58,6Ñ 

5,1 

2,8Ñ 

0,05 

2,4Ñ 

0,3 

2,53Ñ 

0,2 

1,67Ñ 

0,01 

 
ʊʘʢ, ʫ ʜʝʪʝʡ 11 ʣʝʪ ʩ ʚʳʩʦʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ ʚʝʣʠʯʠʥʘ ʌɾɽʃ ʙʦʣʴ-

ʰʝ ʥʘ 22,5 %, ʇʆʉ. ï ʥʘ 36,8 %, ʄʆʉ50 ï ʥʘ 16,7 %, ʄʆʉ75, ʥʠʞʝ ʯʝʤ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʜʝʪʝʡ ʩ ʥʠʟʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ. ʇʦʜʦʙʥʳʤ ʦʙʨʘ-

ʟʦʤ ʩʦʦʪʥʦʩʷʪʩʷ ʠ ʚʝʣʠʯʠʥʳ ʦʙʲʝʤʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʳʭʘʥʠʷ ʫ ʜʝʪʝʡ 10 ʣʝʪ. ɿʥʘʯʝ-

ʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʄʆʉ75 (ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʭʦʜʠʤʦʩʪʠ ʤʝʣʢʠʭ ʙʨʦʥʭʦʚ) ʚʳʰʝ ʫ ʜʝʪʝʡ ʩ 

ʚʳʩʦʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ ʥʘ 14,8 %. ɺ ʪʘʙʣʠʮʝ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 

ʪʘʢʞʝ ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ (ʦʪ 10 ʢ 11 ʛʦʜʘʤ) ʜʣʷ ʦʙʝʠʭ ʛʨʫʧʧ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝ-

ʪʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʪʠ ʬʠʟʠʯʝʩʢʠ ʙʦʣʝʝ ʨʘʟʚʠʪʳʝ, ʩ ʚʳʩʦʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥ-

ʜʝʢʩʦʤ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʨʘʩʪʫ ʟʥʘʯʝʥʠʷ ʣʝʛʦʯʥʳʭ ʦʙʲʝ-

ʤʦʚ ʠ ʝʤʢʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʙʨʦʥʭʦʚ ʢʨʫʧʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʢʘʣʠʙʨʘ. ɼʝʪʠ ʩ ʥʠʟʢʠʤ ʚʝʩʦʨʦʩʪʦʚʳʤ ʠʥʜʝʢʩʦʤ ʥʝʩʢʦʣʴʢʦ ʦʪʩʪʘʶʪ ʦʪ ʩʚʦʠʭ ʬʠ-

ʟʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʭʦʜʠʤʦʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 
ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. 

ʋ ʧʦʜʘʚʣʷʶʱʝʡ ʯʘʩʪʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʳʭʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʛʦ ʧʦʢʦʷ ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ ʥʝʜʦʩʪʘʪʦʢ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠ 

ʧʨʝʜʲʷʚʣʝʥʠʠ ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ (ʧʦʜʚʠʞʥʳʝ 

ʠʛʨʳ, ʜʣʠʪʝʣʴʥʘʷ ʭʦʜʴʙʘ ʠ ʪ. ʧ.) ʪʘʢʠʝ ʜʝʪʠ ʠʩʧʳʪʳʚʘʶʪ ʦʜʳʰʢʫ ʠ ʩʝʨʜʮʝʙʠʝʥʠʝ, 

ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʩʠʩʪʝʤʦʡ ʜʳʭʘʥʠʷ. ʊʦ ʝʩʪʴ ʦʪʤʝʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʚʥʝʰʥʠʤ ʜʳʭʘʥʠ-

ʝʤ [4]. ʇʦ ʩʜʚʠʛʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʪʚʝʪ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʪʝʩʪʠʨʫ-

ʶʱʫʶ ʥʘʛʨʫʟʢʫ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʨʘʟʚʠʪʠʠ ʘʵʨʦʙʥʦʡ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ. 
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ʏʝʤ ʤʝʥʴʰʝ ʩʜʚʠʛʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʡ 

ʥʘʛʨʫʟʢʠ, ʪʝʤ ʵʢʦʥʦʤʠʯʥʝʡ ʦʥʘ ʚʳʧʦʣʥʝʥʘ, ʪʝʤ ʙʦʣʝʝ ʚʳʩʦʢʦ ʨʘʟʚʠʪʦ ʘʵʨʦʙʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. 

 

ʊʘʙʣʠʮʘ 5 

 

ʈʝʟʝʨʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ 10-11 ʣʝʪ (MÑm) 

 ̏ͭ͊ͨ Ή͔͙ͫͨͪ͟π
͔ͣͤͭ͊ 

ˬ˩ ˶
 ͡

ˬ˩˶κ͎͟ 
͡κ͎͟ 

˸ˤ ˶
˶ϝ͙ͣͤ 

˸ˤ˶κ͎͟ 
˶ϝ͙ͣͤκ͟

 ͎
˾  ˨
˶ϝ͙ͣͤ 

˾˨κ͎͟ 
˶ϝ͙ͣͤκ
͟ ͎

̅ˬ˩˶ 
͡κͫ 

мл ͔ͭ͡ 

͚ͨͦͦ͟ 
  

1,32 
ҕлΣлт 

0,039 
ҕлΣлло 

41,15 
ҕнΣмн 

1,23 
ҕлΣлу 

33,27 
ҕнΣлс 

0,99 
ҕлΣлт 

1,86 
ҕлΣмм 

͎ͤ͊ͪͯ͊͘͟ 
  

1,42 
ҕлΣмм 

0,042 
ҕлΣлло 

45,10 
ҕнΣпм 

1,34 
ҕлΣлф 

35,67 
ҕнΣлр 

1,06 
ҕΣлт 

2,01 
ҕлΣмт 

 мм ͔ͭ͡ 

͚ͨͦͦ͟ 
  

1,6 
ҕлΣлт 

0,041 
ҕлΣлло 

47,7 
ҕоΣлт 

1,2 
ҕлΣлу 

37,7 
ҕоΣмс 

1,0 
ҕлΣлт 

2,12 
ҕлΣлф 

͎ͤ͊ͪͯ͊͘͟ 
1,59 
ҕлΣлс 

0,041 
ҕлΣл02 

48,99 
ҕоΣлт 

1,27 
ҕлΣлу 

38,55 
ҕнΣуф 

0,99 
ҕлΣлт 

2,12 
ҕлΣлф 

 

ʊʘʙʣʠʮʘ 6  

  

ɹʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʳʭʘʥʠʷ  

ʫ ʰʢʦʣʴʥʠʢʦʚ 10-11 ʣʝʪ ʜʦ ʠ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (MÑm) 

ʕʪʘʧ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʆʌɺ1 ʊʠʬʬʥʦ ʇʆʉ ʄʆʉ25 ʄʆʉ50 ʄʆʉ75 

ʣ/ʩ % ʣ/ʩ ʣ/ʩ ʣ/ʩ ʣ/ʩ 

10 ʣʝʪ 

ʧʦʢʦʡ 

  

1,73 

0,10 

93,53 

1,10 

3,52 

0,22 

3,35 

0,23 

2,77 

0,21 

1,60 

0,10 

ʥʘʛʨʫʟʢʘ 

  

1,86 

0,15 

93,30 

1,00 

3,68 

0,25 

3,55 

0,24 

2,81 

0,20 

1,65 

0,15 

 11 ʣʝʪ 

ʧʦʢʦʡ 

  

1,8 

0,07 

86,3 

2,24 

3,7 

0,18 

3,5 

0,18 

2,9 

0,17 

1,5 

0,13 

ʥʘʛʨʫʟʢʘ 

  

1,89 

0,07 

90,16 

1,48 

3,75 

0,21 

3,46 

0,20 

2,87 

0,18 

1,63 

0,11 

  

ʀʟ ʪʘʙʣʠʮ 5-6 ʚʠʜʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʢʘ-

ʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʷʥʠʝ ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ, ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. 

ʆʙʲʝʤʥʳʝ ʩʢʦʨʦʩʪʠ ʚʳʜʦʭʘ ʥʘ ʫʨʦʚʥʝ ʢʨʫʧʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʙʨʦʥʭʦʚ 

(ʄʆʉ25-75), ʇʆʉ, ʆʇʆʉ ʪʘʢ ʞʝ ʦʩʪʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ.  

ɽʩʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʄɺʃ ʚ ʧʝʨʚʳʝ 60 ʩʝʢʫʥʜ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʳ-

ʷʚʣʷʝʪ, ʯʪʦ ʝʝ ʚʝʣʠʯʠʥʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʠʣʠ ʧʦʚʳʩʠʣʘʩʴ, ʠʣʠ ʩʥʠʟʠʣʘʩʴ, ʥʦ ʥʝ ʜʦ-
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ʩʪʠʛʘʝʪ ʥʫʣʝʚʦʡ ʚʝʣʠʯʠʥʳ, ʪʦ ʚʳʧʦʣʥʷʝʤʘʷ ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʜʝʢ-

ʚʘʪʥʦʡ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ 

ʫ ʦʙʩʣʝʜʫʝʤʳʭ 10-11-ʣʝʪʥʠʭ ʜʝʪʝʡ ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʣʝʛʢʠʭ ʫ ʜʝʪʝʡ 10 

ʣʝʪ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 9,5 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ ʧʦʢʦʷ, ʫ ʜʝʪʝʡ 11 

ʣʝʪ ï ʥʘ 2,6 %. ʊʦ ʝʩʪʴ ʨʝʘʢʮʠʷ ʥʘ ʜʘʥʥʫʶ ʥʘʛʨʫʟʢʫ ʫ ʥʠʭ ʙʣʘʛʦʧʨʠʷʪʥʘʷ, ʘʜʘʧʪʘ-

ʮʠʷ ʢ ʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ ʚʥʝʰ-

ʥʝʛʦ ʜʳʭʘʥʠʷ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʫʪʦʤʣʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ͍ͨͦ·΄͔͊ͭͫΎ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʤʦʱʥʦʩʪʴ ʘʵʨʦʙʥʳʭ ʠ ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʪ ʩʪʘ-

ʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʫʚʝ-

ʣʠʯʝʥʠʝ ʩʠʣʳ ʤʳʰʮ. ɺ ʦʩʥʦʚʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʢ ʦʜʥʦʤʦʤʝʥʪʥʳʭ, ʪʘʢ ʠ ʜʦʣʛʦ-

ʚʨʝʤʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʣʝʞʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [1; 10]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʦʩʪʦʷʥʠʝ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ.  

ʉʦʩʪʦʷʥʠʝ ʩʠʤʧʘʪʦ-ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ɸʅʉ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʙʝʥʢʘ. ʌʫʥʢʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʥʝʨʚʥʳʤ ʢʦʥʪʨʦʣʝʤ: ʯʝʨʝʟ ʙʣʫʞʜʘʶʱʠʡ ʥʝʨʚ ʠ ʘʮʝʪʠʣʭʦʣʠʥ ʦʢʘʟʳʚʘʝʪʩʷ ʧʘʨʘ-

ʩʠʤʧʘʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ï ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʙʨʦʥʭʦʩʧʘʟʤ ʠ ʧʦʚʳʰʘʝʪʩʷ ʩʝʢʨʝʮʠʷ 
ʤʦʢʨʦʪʳ; ʩʠʤʧʘʪʠʯʝʩʢʠʝ ʥʝʨʚʳ ʠ ʘʜʨʝʥʘʣʠʥ ʚʳʟʳʚʘʶʪ ʨʘʩʩʣʘʙʣʝʥʠʝ ʛʣʘʜʢʠʭ 

ʤʳh ʮ ʙʨʦʥʭʦʚ ʠ ʩʥʠʞʝʥʠʝ ʩʝʢʨʝʮʠʠ ʤʦʢʨʦʪʳ. ʍʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʜʳʭʘʪʝʣʴ-

ʥʳʭ ʧʫʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʘʣʘʥʩʫ ʠʭ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠʥʥʝʨ-

ʚʘʮʠʠ [9; 12]. ʉʥʠʞʝʥʠʝ ʨʝʟʝʨʚʥʳʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʜʝʪʝʡ 

8-12 ʣʝʪ ʚʩʣʝʜʩʪʚʠʝ ʦʩʣʘʙʣʝʥʠʷ ʨʦʣʠ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʥʘʙʣʶʜʘʣʠ ɽ.ɸ. ʋʜʦʚrʜʯʝʥʢʦ ʠ ʆ.ɸ. ɹʫʪʦʚʘ [11].  
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ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ  

ʫ ʜʝʪʝʡ 10-11 ʣʝʪ (ʄ Ñ m) 

ʊʠʧ 

ʨʝʛʫ-

ʣʷʮʠʠ* 

ɾɽʃ, ʣ ʌɾɽʃ 

ʣ/ʩ 

ʆʌɺ1 

ʣ/ʩ 

 

ʄɺʃ, 

ʣ*ʤʠʥ 

ɾʇ, 

ʣ/ʢʛ 

ʇʆʉ 

 

ʄʆʉ25 

ʣ/ʩ 

ʄʆʉ50 

ʣ/ʩ 

ʄʆʉ75 

ʣ/ʩ 

ʉ 2,48Ñ 

0,12 

2,32Ñ 

0,13 

1,95Ñ 

0,13 

50,27Ñ 

5,2 

40,25Ñ 

6,3 

4,01Ñ 

0,35 

3,74Ñ 

0,38 

3,07Ñ 

0,35 

1,67Ñ 

0,32 

ʅ 2,04Ñ 

0,08 

2,09Ñ 

0,14 

1,78Ñ 

0,10 

49,05Ñ 

5,4 

38,51Ñ 

1,9 

3,5Ñ 

0,24 

3,33Ñ 

0,24 

2,83Ñ 

0,28 

1,54Ñ 

0,20 

ɺ 1,85Ñ 

0,16 

1,95Ñ 

0,17 

1,75Ñ 

0,13 

43,10Ñ 

5,1 

46,47Ñ 

5,4 

3,78Ñ 

0,38 

3,38Ñ 

0,39 

2,86Ñ 

0,24 

1,44Ñ 

0,12 

ʇʨʠʤʝʯʘʥʠʝ:* ʊʠʧ ʨʝʛʫʣʷʮʠʠ - ʉ ï ʩʠʤʧʘʪʦʪʦʥʠʢʠ; ʅ ï ʥʦʨʤʦʪʦʥʠʢʠ; ɺ ï ʚʘ-

ʛʦʪʦʥʠʢʠ 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʢʘʨʜʠʦʠʥ-

ʪʝʨʚʘʣʦʛʨʘʬʠʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʝʪʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʣʠʷʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʘ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (çʩʠʤʧʘʪʦʪʦʥʠʢʠè), ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 
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ʘʚʪʦʥʦʤʥʦʡ ʨʝʛʫʣʷʮʠʝʡ (çʥʦʨʤʦʪʦʥʠʢʠè) ʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʘ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʳ (çʚʘʛʦʪʦʥʠʢʠè). 

ɺ ʚʦʟʨʘʩʪʝ 10-11 ʣʝʪ ʫ çʚʘʛʦʪʦʥʠʢʦʚè ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʚʝʣʠʯʠʥʳ ʨʝ-

ʟʝʨʚʥʳʭ ʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʪʘʙʣ. 7), ʘ ʪʘʢ ʞʝ 

ʥʝʢʦʪʦʨʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʥʦʨʤʦʪʦ-

ʥʠʢʘʤʠè ʠ çʩʠʤʧʘʪʦʪʦʥʠʢʘʤʠè. ʋ ʜʝʪʝʡ çʚʘʛʦʪʦʥʠʢʦʚè ʩʥʠʞʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʬʘʟʳ ʚʜʦʭʘ ʠ ʬʘʟʳ ʚʳʜʦʭʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝ-

ʥʠʡ ʠ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ, ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ 

(ʄʆɼ) ʫ ʵʪʠʭ ʜʝʪʝʡ ʚʳʰʝ.  
ʌʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʫʤʝʨʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʨʘʟʥʳʝ 

ʪʠʧʳ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʫ ʜʝʪʝʡ 10-11 ʣʝʪ. ʏʘʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʜʳ-

ʭʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʥʘʛʨʫʟʢʫ. ɺʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʜʝʪʝʡ ʩ ʪʘʢʦʡ ʨʝʘʢʮʠʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʘ ɺʅʉ ʚ ʨʝʛʫʣʷʮʠʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɼʝʪʠ 10-11 ʣʝʪ ʫ ʢʦʪʦʨʳʭ ʆɼ ʥʘ 

ʥʘʛʨʫʟʢʫ ʥʝ ʤʝʥʷʝʪʩʷ ʠʣʠ ʟʥʘʯʠʤʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ɾɽʃ. ʌɾɽʃ, ʄɺʃ ʩʦ-

ʩʪʘʚʠʣʠ ʛʨʫʧʧʫ çʚʘʛʦʪʦʥʠʢʦʚè. 

 ʇʨʦʭʦʜʠʤʦʩʪʴ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʩʨʝʜʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʇʆʉ, ʄʆʉ25-50 ) 

ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩʥʠʞʘʝʪʩʷ ʫ ʜʝʪʝʡ çʩʠʤʧʘʪʦʪʦʥʠʢʦʚè ʠ çʚʘʛʦʪʦʥʠʢʦʚè 

ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ: ʥʘ 2-4 %. ʇʨʦʭʦʜʠʤʦʩʪʴ ʤʘʣʳʭ ʙʨʦʥʭʦʚ ʧʦʩʣʝ ʥʘʛʨʫʟ-

ʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 8,7 % ʫ çʩʠʤʧʘʪʦʪʦʥʠʢʦʚè ʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 2,6 % ʫ çʚʘʛʦʪʦʥʠ-

ʢʦʚè. 
ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ 

ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ ʬʘʢʪʦʨʘ ʙʠʦʤʝʭʘʥʠʢʠ, ʢʘʢ ʨʘʩʪʷʞʠʤʦʩʪʴ ʣʝʛʢʠʭ ʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, 

ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʪʝʡ ʠ ʦʙ ʫʨʦʚʥʝ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʃʠʪʝʨʘʪʫʨ-

ʥʳʝ ʜʘʥʥʳʝ ʠ ʥʘʰʠ ʨʘʙʦʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʘʜʘʧʪʘʮʠʦʥ-

ʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʜʤʝʪʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘ-

ʥʠʷ ʬʠʟʠʦʣʦʛʦʚ, ʧʝʜʠʘʪʨʦʚ, ʛʠʛʠʝʥʠʩʪʦʚ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʚʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʚʟʨʦʩʣʝʥʠʷ ʜʝʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘ-
ʣʘʥʩʘ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚ-

ʥʦʡ ʩʠʩʪʝʤʳ (ɺʅʉ). ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ ʫ ʜʝʪʝʡ ʦʪʤʝʯʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʙʦʣʴʰʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʝʨʚʳ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʜʘʧʪʘʮʠʶ ʢ 

ʥʘʛʨʫʟʢʘʤ.  
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çʕʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠè. ï ʄ.: ʈʋɼʅ, 2009. ï ʉ. 413-415. 
12. ʏʝʯʝʣʴʥʠʮʢʘʷ ʉ.ʄ., ɾʝʣʪʫʭʠʥʘ ɽ.ʃ. ʅʘʨʫʰʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʫ ʜʝʪʝʡ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ // ʋʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʚ 

ʰʢʦʣʝ: ʊʝʟ. ʜʦʢʣ. ï ʂʘʟʘʥʴ, 2000. ï ʉ. 100. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʅɽʁʈʆ-ʕʅɼʆʂʈʀʅʅʆʁ ʈɽɻʋʃʗʎʀʀ 

ʉʀʉʊɽʄʓ ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ ɺ ʇʈʆʎɽʉʉɽ 

ɸɼɸʇʊɸʎʀʀ ʂ ʋʄʉʊɺɽʅʅʆʁ ʀ ʌʀɿʀʏɽʉʂʆʁ 

ʅɸɻʈʋɿʂɸʄ ʋ ʐʂʆʃʔʅʀʂʆɺ 

9-ʃɽʊʅɽɻʆ ɺʆɿʈɸʉʊɸ 
 

ɸ.ʅ. ʐʘʨʘʧʦʚ, ɺ.ʅ. ɹʝʟʦʙʨʘʟʦʚʘ, ʉ.ɹ. ɼʦʛʘʜʢʠʥʘ1, ɻ.ɺ. ʂʤʠʪʴ, ʃ.ɺ. ʈʫʙʣʝʚʘ 

ʌɻʅʋ ʀʥʩʪʠʪʫʪ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʈɸʆ, ʄʦʩʢʚʘ 
 

ʄʝʪʦʜʘʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʠʪʤʘ ʩʝʨʜʮʘ, ʵʣʝʢʪʨʦ-

ʢʘʨʜʠʦʛʨʘʬʠʠ, ʧʦʣʠʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʙʠʧʦʣʷʨʥʦʡ ʨʝʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʜʘʧʪʘʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʢ ʬʠʟʠʯʝʩʢʦʡ 

ʠ ʫʤʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʘʤ ʜʝʪʝʡ 9 ʣʝʪ. ɺʳʷʚʣʝʥʳ ʛʨʫʧʧʳ ʜʝʪʝʡ ʩ ʘʜʝʢʚʘʪʥʦʡ, ʩʥʠ-

ʞʝʥʥʦʡ ʠ ʥʝʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʝʡ ɺʈʉ ʥʘ ʦʨʪʦʧʨʦʙʫ. ʅʝʘʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʪʤʝʯʘʣʘʩʴ ʫ ʜʝʪʝʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚ ʨʝʛʫʣʷʮʠʠ ʉʈ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʨʘʪʢʦʩʨʦʯʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʜʠʥʘʤʠʯʝʩʢʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʥʘʛʨʫʟʢʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʮʠʢʣʘ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʥʘʧʨʷʞʝʥʠʷ ʠ ʬʘʟʳ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ 

ʤʠʦʢʘʨʜʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʦʣʳ ʠ ʧʨʝʜʩʝʨʜʥʦ-ʞʝʣʫʜʦʯ-

ʢʦʚʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʂʨʘʪʢʦʩʨʦʯʥʘʷ ʘʜʘʧʪʘʮʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʢ ʫʤ-
ʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ ï ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ, ʜʝʪʩʢʠʡ ʚʦʟʨʘʩʪ, ʥʝʡʨʦ-ʵʥʜʦʢʨʠʥʥʘʷ ʨʝʛʫʣʷʮʠʷ. 

Neuroendocrine regulation of blood circulation during adaptation to mental and 

physical work in 9-year-old school children. Complex study of adaptation of cardio-

vascular system to physical and mental work in 9-year-old children was held using spec-

tral analysis of heart rate variability, electrocardiography, polycardiography and bipo-

lar rheoencephalography. There were revealed children with adequate, lower and inad-

equate HRV reaction to orthostatic test. Inadequate reaction was typical for children 

with dominant sympathetic heart rate regulation. It was shown, that short-term adapta-

tion to dynamic physical work is characterised by reduced length of heart cycle, shorter 
tension period, shorter phase of myocardial contraction, electrical systole and A-V con-

duction. Short-term adaptation of brain blood circulation to mental work was either fa-

vourable or unfavourable. 

Key words: adaptation, child age, neuroendocrine regulation. 

 

ɸʜʘʧʪʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʨʝʙʝʥʢʘ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʨʝʛʫʣʠʨʫʝʤʳʤ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʩ 

ʚʦʟʨʘʩʪʦʤ ʧʨʝʪʝʨʧʝʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʛʨʘʝʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ 

ʩʠʩʪʝʤʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ 

ʨʦʜʘ ʠʥʜʠʢʘʪʦʨʦʤ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʄʝʞʜʫ ʪʝʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʞʩʠʩʪʝʤʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʢʣʶʯʘʶʱʠʭ ʦʮʝʥʢʫ ɺʈʉ, ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʤʠʦʢʘʨʜʘ, 

                                                             
ʂʦʥʪʘʢʪʳ: 1 ʉ.ɹ. ɼʦʛʘʜʢʠʥʘ ï E-mail: a̓lmanac@mail.ruι 
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ʩʦʩʪʦʷʥʠʷ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʦʢʦʝ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʦʢ ʫ 

ʜʝʪʝʡ 9-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʦʚʠʟʥʫ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ 

ʧʨʦʙʣʝʤʳ ʠ ʷʚʠʣʦʩʴ ʟʘʜʘʯʝʡ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʘʚʰʝʝ ʠʟʫʯʝʥʠʝ ʘʚʪʦʥʦʤʥʦʡ 

ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʦʢʘʨʜʘ ʠ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʫ ʜʝʪʝʡ 9 ʣʝʪ. 

ʆʙʩʣʝʜʦʚʘʥʦ 40 ʜʝʪʝʡ 9 ʣʝʪ, ʦʪʥʝʩʝʥʥʳʭ ʢ I-II ʛʨʫʧʧʘʤ ʟʜʦʨʦʚʴʷ, ʫʯʘʱʠʭʩʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ˉ 27 ʛ. ʄʦʩʢʚʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʠʩʴ-

ʤʝʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʨʦʜʠʪʝʣʝʡ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ (ʩ 9 ʜʦ 13 ʯʘʩʦʚ) ï ʧʝʨʠʦʜʝ 

ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʀʟʫʯʝʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʉʈ) ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʠʪʤʘ ʩʝʨʜʮʘ (ɺʈʉ) [7]. ɺʦʟʙʫʜʠ-

ʤʦʩʪʴ ʠ ʧʨʦʚʦʜʠʤʦʩʪʴ ʤʠʦʢʘʨʜʘ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʕʂɻ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ 12 ʦʙʱʝʧʨʠʥʷʪʳʭ ʦʪʚʝʜʝʥʠʷʭ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʠʥʪʝʨʚʘʣʦʚ ʠ ʟʫʙʮʦʚ ʕʂɻ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʜʘʥʥʳʤ II ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʚʝʜʝʥʠʷ. ʉʦ-

ʢʨʘʪʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʤʠʦʢʘʨʜʘ ʠʟʫʯʘʣʘʩʴ ʤʝʪʦʜʦʤ ʧʦʣʠʢʘʨʜʠʦʛʨʘʬʠʠ. ʇʨʦʚʦʜʠ-

ʣʘʩʴ ʩʠʥʭʨʦʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʕʂɻ ʚʦ II ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʚʝʜʝʥʠʠ, ʬʦʥʦʢʘʨʜʠʦʛʨʘʤ-
ʤʳ ʠ ʢʘʨʦʪʠʜʥʦʡ ʩʬʠʛʤʦʛʨʘʤʤʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ʇʦʣʠ-ʉʧʝʢʪʨ-12. ɸʥʘʣʠʟ 

ʧʦʣʠʢʘʨʜʠʦʛʨʘʤʤʳ ʙʘʟʠʨʦʚʘʣʩʷ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʟʘʧʠʩʘʥʥʳʭ ʢʨʠʚʳʭ 

ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʤʝʪʦʜʠʢʝ ɺ.ʃ. ʂʘʨʧʤʘʥʘ [4]. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʟʙʫʜʠʤʦʩʪʠ, ʧʨʦʚʦʜʠ-

ʤʦʩʪʠ ʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦʙʳ ʚ 

ʨʘʙʦʪʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ: ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʨʦʙʘ ʃʝ-

ʪʫʥʦʚʘ (20 ʧʨʠʩʝʜʘʥʠʡ ʟʘ 30 ʩʝʢʫʥʜ). ʈʝʛʠʩʪʨʘʮʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʕʂɻ ʠ ʇʂɻ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ. 

ʀʟʫʯʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʙʠʧʦʣʷʨʥʦʡ ʨʝʦ-

ʵʥʮʝʬʘʣʦʛʨʘʬʠʠ [13] ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʨʝʦʛʨʘʬʘ "ʈʝʦʩʧʝʢʪʨ" ʚ ʙʠʬ-

ʨʦʥʪʘʣʴʥʦʤ (F-F) ʠ ʙʠʦʢʮʠʧʠʪʘʣʴʥʦʤ (ʆʆ) ʦʪʚʝʜʝʥʠʷʭ, ʦʪʨʘʞʘʶʱʠʭ ʢʨʦʚʦʦʙʨʘ-

ʱʝʥʠʝ ʣʦʙʥʳʭ ʠ ʟʘʪʳʣʦʯʥʳʭ ʦʙʣʘʩʪʝʡ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʀʟ-
ʤʝʨʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ) ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʫ ʅ.ʉ. ʂʦʨʦʪʢʦʚʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦʙʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʤʩʪʚʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ï ʫʩʪʥʳʡ 

ʩʯʝʪ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʩʪʦ-

ʷʥʠʠ ʧʦʢʦʷ ʠ ʥʘ 10-ʡ ʤʠʥʫʪʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠ-

ʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʠʩʭʦʜ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʛʨʘʥʠʯʥʳʤ ʩʯʠʪʘʣʩʷ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʨ<0,05.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʫ ʜʝʪʝʡ 9 ʣʝʪ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ɺʈʉ ʚ ʧʦʢʦʝ 

ʠ ʚ ʦʪʚʝʪ ʥʘ ʦʨʪʦʩʪʘʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 

 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ  

ʫ ʜʝʪʝʡ 9 ʣʝʪ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʚ ʦʪʚʝʪ ʥʘ ʦʨʪʦʩʪʘʪʠʯʝʩʢʫʶ ʧʨʦʙʫ (MÑm) 

ɻʨʫʧ-

ʧ  r

ʇʝʨʠ-

ʦʜ 

ʠʩ-

ʩʣʝʜ. 

TP,  

ʤʩ
2
 

VLF, 

ʤʩ
2
 

LF, 

ʤʩ
2
 

HF,  

ʤʩ
2
 

LF 

n.u. 

HF 

n.u. 

LF/ 

HF 

n.u. 

VLF

% 

 

LF  

% 

 

HF  

% 

 

 

ʆʙʱʘʷ  

ʧʦʢʦʡ 4989,8 

Ñ693,5 

1183,9 

Ñ235,2 

1359,4 

Ñ191,8 

2446,4 

Ñ432,0 

40,9 

Ñ3,1 

59,0 

Ñ3,1 

0,836 

Ñ0,114 

25,3 

Ñ2,7 

29,4 

Ñ2,0 

45,5 

Ñ3,5 

ʦʨʪʦ-

ʩʪʘʟ 

5222,7 

Ñ881,8 

1574,3 

Ñ327,7 

2069,8# 

Ñ409,6 

1558,6 

Ñ439,7 

60,9# 

Ñ2,5 

39,0# 

Ñ2,5 

1,873# 

Ñ0,205 

32,9# 

Ñ2,3 

40,5# 

Ñ2,0 

26,4# 

Ñ2,0 

ʄ ʧʦʢʦʡ 4068,6 
Ñ748,8 

1101,0 
Ñ288,4 

1224,4 
Ñ328,6 

1743,0 
Ñ601,1 

45,3 
Ñ4,6 

54,6 
Ñ4,6 

1,021 
Ñ0,195 

29,6 
Ñ4,4 

30,9 
Ñ3,2 

40,0 
Ñ4,8 

ʦʨʪʦ-
ʩʪʘʟ 

4268,0 
Ñ867,9 

1390,9 
Ñ263,2 

1837,6 
Ñ528,2 

999,3# 
Ñ187,1 

61,8# 
Ñ3,9 

38,1# 
Ñ3,9 

1,987# 
Ñ0,318 

35,2 
Ñ3,2 

40,1#Ñ
3,3 

24,6#
Ñ2,4 

ɼ ʧʦʢʦʡ 5911,0* 
Ñ873,1 

1266,7 
Ñ382,3 

1494,3 
Ñ205,7 

3149,8* 
Ñ577,8 

36,6 
Ñ3,9 

63,4 
Ñ3,9 

0,652 
Ñ0,103 

21,1 
Ñ2,9 

27,8 
Ñ2,6 

51,0 
Ñ4,8 

ʦʨʪʦ-
ʩʪʘʟ 

6177,5 
Ñ1992,8 

1757,7 
Ñ610,5 

2301,9# 
Ñ641,3 

2118,0 
Ñ847,6 

60,0# 
Ñ3,4 

39,9# 
Ñ3,4 

1,759# 
Ñ0,267 

30,7# 
Ñ3,4 

41,0# 
Ñ2,5 

28,1# 
Ñ3,4 

ʇʨʠʤʝʯʘʥʠʝ: ʄ ï ʤʘʣʴʯʠʢʠ; ɼ ï ʜʝʚʦʯʢʠ; * ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ; # ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘ-

ʪʝʣʷʤʠ ʚ ʧʦʢʦʝ ʠ ʚʦ ʚʨʝʤʷ ʦʨʪʦʩʪʘʟʘ. 

ɺ ʮʝʣʦʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ 9 ʣʝʪ ʦʪʤʝʯʝʥʦ ʭʦʨʦʰʝʝ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʥʦʤʥʦʡ 

ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʉʈ). ʋ ʵʪʠʭ ʜʝʪʝʡ ɺʈʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦ-

ʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʚʦʣʥʘʤʠ ʢʦʨʦʪʢʦʛʦ, ʜʣʠʥʥʦʛʦ ʠ ʦʯʝʥʴ ʜʣʠʥʥʦʛʦ ʧʝʨʠʦʜʦʚ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʝʛʫʣʷʮʠʶ ʉʈ ʫ ʜʝʪʝʡ 9 ʣʝʪ ʚʥʦʩʠʪ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʘʷ ʩʠ-

ʩʪʝʤʘ (ʬʦʥʦʚʘʷ ʚʘʛʦʪʦʥʠʷ ʧʦʢʦʷ). ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʨʝʛʫʣʷʮʠʠ ʉʈ ʦʪʨʘʞʘʝʪ ʭʦʨʦ-

ʰʝʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ.  

ʋʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʯʘʩʪʦʪʥʳʭ ʠ ʚʨʝ-

ʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ɺʈʉ (ʪʘʙʣ. 1). ʊʘʢ, ʦʙʱʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʯʘʩʪʦʪʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʜʝʚʦʯʝʢ 9-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʣʴʯʠ-

ʢʘʤʠ ʟʘ ʩʯʝʪ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʚʝʣʠʯʠʥ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ 
ʢʦʣʝʙʘʥʠʡ ɺʈʉ. ʇʦʢʘʟʘʪʝʣʴ ʦʪʥʦʰʝʥʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢ ʚʳʩʦʢʦʯʘ-

ʩʪʦʪʥʳʤ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʫ ʜʝʚʦʯʝʢ 9 ʣʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʪʘʙʣ. 1) 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ɺʈʉ ʜʝʚʷʪʠʣʝʪʥʠʭ 

ʜʝʚʦʯʝʢ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦʙ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʪʨʦʬʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ 

ʙʣʫʞʜʘʶʱʠʭ ʥʝʨʚʦʚ ʥʘ ʩʝʨʜʮʝ ʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʩʪʨʝʩʩʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ [1; 7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ɺʈʉ ʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʣʩʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʚʦʣʥʘʤʠ ʚʳʩʦʢʦʡ, ʥʠʟʢʦʡ ʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʯʘʩʪʦʪ. 

ʇʨʠ ʵʪʦʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʧʝʢ-
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ʪʨʘ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʜʦʤʠʥʠʨʦʚʘʣʘ ʥʘʜ ʚʝʣʠʯʠʥʘʤʠ ʤʦʱʥʦʩʪʠ ʩʧʝʢʪʨʘ 

ʚ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʤʦʜʫʣʠ-

ʨʫʶʱʝʛʦ ʩʠʤʧʘʪʦ-ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘʜ ʛʫʤʦʨʘʣʴʥʦ-

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʠ ʮʝʥʪʨʘʣʴʥʳʤʠ ʵʨʛʦʪʨʦʧʥʳʤʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʩʪʠʤʫʣʘʤʠ. 

ɺʳʷʚʣʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʥʘ ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ ʠ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʫʤʤʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ ʚʣʠʷʥʠʡ ʥʘ ʩʝʨʜʝʯʥʳʡ 

ʨʠʪʤ ʫ ʜʝʚʦʯʝʢ 9 ʣʝʪ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʝʚʦʯʝʢ 9 

ʣʝʪ ʢ ʩʪʨʝʩʩʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʣʴʯʠʢʘʤʠ ʵʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʯʪʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ E. Longin et al. [15]. 
ʆʮʝʥʢʘ ʠʟʤʝʥʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʪʘʙʣ. 1) 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ ʜʝʪʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʦ-

ʥʘʧʨʘʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʧʝʢʪʨʘ. ɺʳʷʚʣʝʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʩʧʝʢʪʨʘ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʪʘʙʣ. 1). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʢʮʠʷ ʥʘ ʦʨʪʦʩʪʘʟ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠ ʩʥʠʞʝʥʠʝʤ ʧʘʨʘʩʠʤʧʘʪʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸʅʉ. ʋ ʜʝʪʝʡ ʦʙʦʝʛʦ ʧʦʣʘ ʚʳʷʚʣʝʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʩʜʚʠʛ ʘʚʪʦ-

ʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚ ʩʪʦʨʦʥʫ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ɸʅʉ ʥʘ ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ [3; 7; 17]. 

ʆʪʥʦʰʝʥʠʝ LF/HF, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʠʤʧʘʪʦ-ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ [16; 

18], ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʘʤʠ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʜʝʪʝʡ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ɼʝʪʠ ʩ LF/HF > 1,0 
ʩʦʩʪʘʚʠʣʠ 1-ʛʨʫʧʧʫ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨ-

ʜʝʯʥʦʛʦ ʨʠʪʤʘ), ʜʝʪʠ ʩ LF/HF ʦʪ 0,5 ʜʦ 0,9 ʩʦʩʪʘʚʠʣʠ 2 ʛʨʫʧʧʫ (ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-

ʥʦʡ ʨʝʛʫʣʷʮʠʝʡ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ) ʠ ʜʝʪʠ ʩ LF/HF<0,5 ʩʦʩʪʘʚʠʣʠ 3 ʛʨʫʧʧʫ (ʩ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝʤ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ).  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʨʝʤʝʥʥʦʛʦ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ɺʈʉ ʫ 

ʜʝʪʝʡ 9 ʣʝʪ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ.  

ɼʝʪʠ 1-ʡ ʛʨʫʧʧʳ (ʩʠʤʧʘʪʦʪʦʥʠʢʠ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʩʧʝʢʪʨʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʪʴʤʠ 2-ʦʡ (ʥʦʨʤʦʪʦʥʠʢʠ) ʠ 3-ʝʡ (ʧʘʨʘ-

ʩʠʤʧʘʪʦʪʦʥʠʢʠ) ʛʨʫʧʧ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʠʪʤʘ ʩʝʨʜʮʘ (HF). ʉʪʨʫʢʪʫʨʘ ʩʠʤʧʘʪʠʢʦ-ʧʘʨʘʩʠʤʧʘʪʠ-

ʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣɹ-
ʰʠʤ ʚʢʣʘʜʦʤ ʚ ʨʝʛʫʣʷʮʠʶ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʮʝʥʪʨʘʣʴʥʳʭ ʵʨʛʦʪʨʦʧʥʳʭ ʠ ʩʠʤʧʘ-

ʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʪʴʤʠ, ʫ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʨʘʩʠʤʧʘʪʠʯʝ-

ʩʢʠʝ ʚʣʠʷʥʠʷ. ʈʝʘʢʮʠʷ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʥʘ ʦʨʪʦʩʪʘʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʫ ʜʝʪʝʡ ʩ ʠʩ-

ʭʦʜʥʦʡ ʩʠʤʧʘʪʠʢʦʪʦʥʠʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʢʘʢ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʪʘʢ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟ-

ʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ ʂ30:15 (0,085Ñ0,028), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʘʜʝʢʚʘʪʥʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʦʨʪʦʧʨʦʙʫ ʠ ʚʝʩʴʤʘ ʥʠʟʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʫ ʜʝʪʝʡ ʜʘʥ-

ʥʦʡ ʛʨʫʧʧʳ [7].  

ʋ ʜʝʪʝʡ ʩ ʥʦʤʦʪʦʥʠʯʝʩʢʠʤ (2-ʷ ʛʨʫʧʧʘ) ʠ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ (3-ʷ ʛʨʫʧʧʘ) ʪʠʧʘʤʠ 

ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʥʘʧʨʦʪʠʚ, ʦʪʤʝʯʝʥʘ ʘʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ ʩʝʨʜʝʯʥʦ-

ʛʦ ʨʠʪʤʘ ʥʘ ʧʨʦʙʫ ʩ ʦʨʪʦʩʪʘʟʦʤ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʥʠʞʝʥʠʝʤ ʚʳʩʦʢʦʯʘ-
ʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʝʢʪʨʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʪʘʙʣ. 2).  
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ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ  

ʫ ʫʯʘʱʠʭʩʷ 9 ʣʝʪ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ  

ʚ ʧʦʢʦʝ ʠ ʚʦ ʚʨʝʤʷ ʦʨʪʦʩʪʘʟʘ (MÑm) 

ɻʨʫʧʧ

ʘ 

ʇʝʨʠ-

ʦʜ 

ʠʩʩʣʝʜ 

TP  

ʤʩ
2
 

VLF 

ʤʩ
2
 

LF  

ʤʩ
2
 

HF  

ʤʩ
2
 

LF  

n.u. 

HF  

n.u. 

LF/HF  

n.u. 

VLF  

% 

LF 

% 

HF 

% 

 

1 

 

 

ʇʦʢʦʡ 2903,8

Ñ583,2 

1036,3 

Ñ380,6 

1087,5 

Ñ183,7 

780,0 

Ñ146,7 

58,1 

Ñ2,3 

41,8 

Ñ2,3 

1,469 

Ñ0,17 

33,0 

Ñ4,4 

38,8 

Ñ2,8 

29,0 

Ñ2,7 

ʆʨʪʦ-

ʩʪʘʟ 

2773,0

Ñ330,9 

993,6 

Ñ233,5 

1170,3 

Ñ144,8 

609,3 

Ñ81,4 

65,2 

Ñ3,5 

34,7 

Ñ3,5 

2,165 

Ñ0,36 

33,8 

Ñ4,4 

42,4 

Ñ2,7 

23,6 

Ñ3,1 

2 ʇʦʢʦʡ 6682,5

Ñ560,6 

* 

1773,7 

Ñ522,0 

 

1914,8 

Ñ451,4 

 

2993,7

Ñ300,2 

* 

39,6 

Ñ1,8 

* 

60,3 

Ñ1,8 

* 

0,669 

Ñ0,05 

* 

27,3 

Ñ4,9 

 

28,8 

Ñ2,3 

* 

43,8 

Ñ3,3 

* 

ʆʨʪʦ-

ʩʪʘʟ 
5265,6

Ñ602,6 

1524,4

Ñ308,8 

2450,0

Ñ182,7 

1291,3

Ñ314,6

# 

62,2 

Ñ3,7 

# 

37,7 

Ñ3,7 

# 

1,878 

Ñ0,29 

# 

31,8 

Ñ3,2 

# 

42,4 

Ñ3,2 

# 

25,7Ñ2,

7 

# 

3 ʇʦʢʦʡ 5117,6 

Ñ557,6

* 

662,3 

Ñ91,8 

* 

985,7 

Ñ195,6

* 

3469,5

Ñ318,0

* 

23,4 

Ñ2,4 

* 

76,5 

Ñ2,4 

* 

0,316 

Ñ0,04 

* 

14,9 

Ñ2,1 

* 

19,6 

Ñ1,8 

* 

65,4 

Ñ3,5 

* 

ʆʨʪʦ-

ʩʪʘʟ 

7728,2 

Ñ691,4

# 

2278,7 

Ñ549,4

# 

2572,7 

Ñ356,4

# 

2818,7

Ñ450,1 

 

53,9 

Ñ5,0 

# 

46,0 

Ñ5,0 

# 

1,474 

Ñ0,17 

# 

33,7 

Ñ4,4 

# 

35,7 

Ñ4,3 

# 

30,4 

Ñ4,3 

# 

ʇʨʠʤʝʯʘʥʠʝ: 1 ʛʨʫʧʧʘ ï ʩʠʤʧʘʪʦʪʦʥʠʢʠ; 2 ʛʨʫʧʧʘ ï ʥʦʨʤʦʪʦʥʠʢʠ; 3 ʛʨʫʧʧʘ ï

ʚʘʛʦʪʦʥʠʢʠ; * ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʩ 

ʨʘʟʥʳʤ ʪʠʧʦʤ ɸʅʉ # ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʧʦʢʦʝ ʠ 

ʚʦ ʚʨʝʤʷ ʦʨʪʦʩʪʘʟʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʦʷʥʠʝ ʩʠʤʧʘʪʦ-ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ɸʅʉ ʚʦ ʤʥʦ-
ʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʙʝʥʢʘ. ɼʝʪʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʤ-

ʧʘʪʦʪʦʥʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʚʣʠʷʥʠʡ ʥʘ ʨʠʪʤ ʩʝʨʜʮʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʥʠʞʝʥʥʳʤʠ ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʕʂɻ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʕʂɻ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʨʘʩʪʥʳʤ ʥʦʨʤʘ-

ʪʠʚʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʣʠʪʝʨʘʪʫʨʝ [8; 10; 11]. ɼʘʥʥʳʝ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘ-

ʣʦʚ ʠ ʘʤʧʣʠʪʫʜʝ ʟʫʙʮʦʚ ʕʂɻ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3, 4.  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤ 9-ʣʝʪʥʠʭ ʜʝʪʝʡ ʧʦʟʚʦʣʠʣ ʚʳ-

ʷʚʠʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʕʂɻ ʜʝʪʝʡ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʭʦʜʝ 

ʥʘʛʨʫʟʦʯʥʦʡ ʧʨʦʙʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʫ ʜʝʪʝʡ 9 ʣʝʪ ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʟʫʙʮʦʚ ʊ ʠ R (ʧʦ ʜʘʥʥʳʤ II  ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʚʝʜʝʥʠʷ): ʘʤ-
ʧʣʠʪʫʜʘ ʟʫʙʮʘ ʊ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦʚʳʰʘʣʘʩʴ ʚ 35 % ʩʣʫʯʘʝʚ, ʩʥʠʞʘʣʘʩʴ ï ʚ 65 % ʩʣʫ-

ʯʘʝʚ; ʫ ʜʝʚʦʯʝʢ ï ʚ 11 % ʩʣʫʯʘʝʚ ʧʦʚʳʰʘʣʘʩʴ, ʚ 89 % ï ʩʥʠʞʘʣʘʩʴ; ʘʤʧʣʠʪʫʜʘ ʟʫʙ-

ʮʘ R ʫ ʤʘʣʴʯʠʢʦʚ ʧʦʚʳʰʘʣʘʩʴ ʚ 22 % ʩʣʫʯʘʝʚ, ʚ 78 % ʩʣʫʯʘʝʚ ï ʩʥʠʞʘʣʘʩʴ; ʫ ʜʝʚʦ-
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