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Ȯ.Ȭ. ȱɜɑɘɑəɖɚ, ȸ.Ȭ. ȶɚɝɧɜɑɎɌ 

ȩȫȴȲȫȻȦȳȮȽȫȷȰȴȫ ȴȧȫȷȵȫȽȫȳȮȫ ȵȶȴȫȰȸȮȶȴȨȦȳȮɅ 

ȴȸȶȦȧȴȸȰȮ ȭȦȵȦȷȴȨ ȰȦȲȫȳȳȴȯ ȷȴȱȮ 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʚʘʨʠʘʥʪʦʚ ʠ ʫʩʣʦʚʠʡ ʦʪʨʘʙʦʪʢʠ 
ʟʘʧʘʩʦʚ ʢʘʤʝʥʥʦʡ ʩʦʣʠ ʥʠʞʝ ʵʪʘʞʘ (ï185)õ(ï215) ʤ ʥʘ ʀʣʝʮʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʇʦʢʘʟʘʥ ʧʦʨʷʜʦʢ ʩʦʚʤʝʩʪʥʦʡ 
ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʵʪʘʞʝʡ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʣʝʥʪʦʯʥʳʭ ʮʝʣʠʢʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʦ-
ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʦʪʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʤʙʘʡʥʘʤʠ 
ʠ ʙʫʨʦʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʫʜ-
ʥʠʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʝʥʥʘʷ ʩʦʣʴ, ʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ, ʵʪʘʞ, ʢʘʤʝʨʘ, ʮʝʣʠʢ, ʚʳʨʘʙʦʪʢʘ, ʢʨʦʚʣʷ, 
ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠʷ, ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.

ȴɗɑɢɖɚɑ ɘɑɝɞɚɜɚɒɐɑəɔɑ ɖɌɘɑəəɚɕ 

ɝɚɗɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɚɗɫəɚɕ ɖɟɛɚɗ, 

ɛɚɖɜɧɞɧɕ ɔ ɚɖɜɟɒɑəəɧɕ Ɏ Ɏɑɜɡəɑɕ ɣɌ-

ɝɞɔ ɜɧɡɗɧɘɔ ɛɑɝɣɌəɚ-ɏɌɗɑɣəɔɖɚɎɧɘɔ 

ɚɞɗɚɒɑəɔɫɘɔ. ȼɑɓɟɗɨɞɌɞɧ ɏɑɚɠɔɓɔɣɑ-

ɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɐɞɎɑɜɒɐɌɪɞ ɛɜɚ-

ɞɫɒɑəəɚɝɞɨ ɝɚɗɫəɚɏɚ ɖɟɛɚɗɌ ɐɚ ɏɗɟɍɔəɧ 

1000ð1200 ɘ. Ȯ ɝɎɫɓɔ ɝ ɟəɔɖɌɗɨəɚɝɞɨɪ 

ɘɑɝɞɚɜɚɒɐɑəɔɫ ɐɚɍɧɎɌɑɘɌɫ ɝɚɗɨ əɑ ɞɜɑ-

ɍɟɑɞ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɚɍɚɏɌɥɑəɔɫ. ȱɑ 

ɛɑɜɑɜɌɍɚɞɖɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɐɜɚɍɗɑəɔɔ ɔ 

ɝɚɜɞɔɜɚɎɖɑ ɛɚ ɠɜɌɖɢɔɫɘ. 

ȰɎɟɡɝɚɞɗɑɞəɫɫ ɩɖɝɛɗɟɌɞɌɢɔɫ ȴɗɑɢ-

ɖɚɏɚ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɖɌɘɑəəɚɕ ɝɚɗɔ əɚ-

ɝɔɗɌ əɑɟɛɚɜɫɐɚɣɑəəɧɕ ɡɌɜɌɖɞɑɜ. Ȼɚ-

ɘɔɘɚ ɜɫɐɌ ɚɞɖɜɧɞɧɡ ɜɌɓɜɌɍɚɞɚɖ ɍɧɗɚ 

ɓɌɗɚɒɑəɚ əɑɝɖɚɗɨɖɚ ɤɌɡɞ (çȱɗɔɓɌɎɑɞɔə-

ɝɖɌɫè, çȸɌɜɔɔəɝɖɌɫè), ɖɚɞɚɜɧɑ ɛɜɚɝɟɥɑ-

ɝɞɎɚɎɌɗɔ əɑɐɚɗɏɚ ɔ ɍɧɗɔ ɓɌɞɚɛɗɑəɧ. 

Ȼɜɔɣɔəɚɕ ɓɌɞɚɛɗɑəɔɫ ɩɞɔɡ ɤɌɡɞ, ɖɌɖ ɓɌ-

ɞɑɘ ɔ ɜɟɐəɔɖɌ ʈ1, ɛɚɝɗɟɒɔɗɚ ɞɚ, ɣɞɚ Ɏɝɑ 

ɚəɔ ɍɧɗɔ ɓɌɗɚɒɑəɧ Ɏ Ɏɑɜɡəɑɕ ɞɜɑɥɔəɚ-

ɎɌɞɚɕ ɔ ɓɌɖɌɜɝɞɚɎɌəəɚɕ ɣɌɝɞɔ ɝɚɗɫəɚɏɚ 

ɤɞɚɖɌ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɟɐəɔɖ ʈ2 ɜɌɓɜɌ-

ɍɌɞɧɎɌɑɞɝɫ ɖɌɘɑɜəɚɕ ɝɔɝɞɑɘɚɕ ɝ ɚɝɞɌɎ-

ɗɑəɔɑɘ ɗɑəɞɚɣəɧɡ ɢɑɗɔɖɚɎ ɛɚɐ ɚɝɞɌɎ-

ɗɑəəɚɕ ɎɚɐɚɓɌɥɔɞəɚɕ ɞɚɗɥɑɕ ɐɚ ɓɌɞɚɛ-

ɗɑəəɚɏɚ ɜɟɐəɔɖɌ ʈ1 ɘɚɥəɚɝɞɨɪ 130 ɘ. 

ȼɌəɑɑ ɎɧɑɘɖɌ ɝɚɗɔ Ɏ Ɏɑɜɡəɑɘ ɩɞɌɒɑ  

(ð132)ö(ð160) ɘ ɜɟɐəɔɖɌ ʈ2 ɚɝɟɥɑɝɞɎɗɫ-

ɗɌɝɨ ɍɟɜɚɎɓɜɧɎəɧɘ ɝɛɚɝɚɍɚɘ, Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ Ɏ ɩɞɌɒɑ (ð185)ö(ð215) ɘ ð ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɖɚɘɍɌɕəɚɎɚɕ ɞɑɡəɚɗɚɏɔɔ. 

ȯɑɚɘɑɡɌəɔɣɑɝɖɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɚɝɎɚɑ-

əɔɫ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɝɚɝɞɚɔɞ Ɏ ɚɍɚɝəɚɎɌ-

əɔɔ ɔ Ɏɧɍɚɜɑ ɝɔɝɞɑɘɧ ɔ ɛɚɜɫɐɖɌ Ɏɑɐɑ-

əɔɫ ɏɚɜəɧɡ ɜɌɍɚɞ, ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑ-

əɔɫ ɎɧɜɌɍɚɞɚɖ ɔ ɝɛɚɝɚɍɚɎ ɟɛɜɌɎɗɑəɔɫ 

ɏɚɜəɧɘ ɐɌɎɗɑəɔɑɘ. 

ȭɑɓɚɛɌɝəɚɑ ɔ ɩɠɠɑɖɞɔɎəɚɑ ɚɝɎɚɑəɔɑ 

ɓɌɛɌɝɚɎ ɘɑɝɞɚɜɚɒɐɑəɔɫ, ɐɎɟɡ ɩɞɌɒɑɕ 

ɜɟɐəɔɖɌ ʈ2 (ɩɞɌɒ (ð132)ö(ð160) ɘ ɛɜɌɖ-

ɞɔɣɑɝɖɔ ɚɞɜɌɍɚɞɌə, Ɏɞɚɜɚɕ ɩɞɌɒ  

(ð185)ö(ð215) ɘ ð əɌ 55ð65%) ɔ ɞɜɑɞɨɑɏɚ 

ɛɜɚɑɖɞɔɜɟɑɘɚɏɚ əɔɒɑɗɑɒɌɥɑɏɚ ɩɞɌɒɌ 

ɎɎɔɐɟ əɌɗɔɣɔɫ ɓɌɞɚɛɗɑəəɚɏɚ ɜɟɐəɔɖɌ 

ʈ1 ɛɜɑɐɛɚɗɌɏɌɑɞ ɜɑɤɑəɔɑ ɜɫɐɌ ɏɑɚɘɑ-

ɡɌəɔɣɑɝɖɔɡ ɓɌɐɌɣ: ɚɡɜɌəɌ ɘɑɝɞɚɜɚɒɐɑ-

əɔɫ ɚɞ ɓɌɞɚɛɗɑəɔɫ; ɛɜɑɐɚɞɎɜɌɥɑəɔɑ 
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ɛɜɚəɔɖəɚɎɑəɔɫ Ɏɚɐɧ Ɏ ɏɚɜəɧɑ ɎɧɜɌ-

ɍɚɞɖɔ; ɚɍɑɝɛɑɣɑəɔɑ ɝɚɡɜɌəəɚɝɞɔ ɛɚɎɑɜɡ-

əɚɝɞəɧɡ ɚɍɦɑɖɞɚɎ ɐɗɫ ɔɡ ɍɑɓɚɛɌɝəɚɕ ɔ 

ɍɑɓɌɎɌɜɔɕəɚɕ ɩɖɝɛɗɟɌɞɌɢɔɔ; əɑɐɚɛɟɥɑ-

əɔɑ ɍɚɗɨɤɔɡ ɛɚɞɑɜɨ ɖɌɘɑəəɚɕ ɝɚɗɔ. 

ȼɌɎəɚɘɑɜəɚɑ ɝɐɎɔɒɑəɔɑ əɌɗɑɏɌɪɥɑɕ 

ɝɚɗɫəɚɕ ɞɚɗɥɔ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ ɛɜɔɘɑəɑ-

əɔɑɘ ɚɍɚɝəɚɎɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɔɝɞɑɘɧ 

ɜɌɓɜɌɍɚɞɖɔ, ɚɝɞɌɎɗɑəɔɑɘ ɛɚɞɚɗɚɣəɚɏɚ 

ɢɑɗɔɖɌ ɘɑɒɐɟ ɐɚɍɧɣəɧɘɔ ɏɚɜɔɓɚəɞɌɘɔ 

ɐɚɝɞɌɞɚɣəɧɡ ɜɌɓɘɑɜɚɎ, ɝɚɚɝəɧɘ ɜɌɝɛɚɗɚ-

ɒɑəɔɑɘ ɘɑɒɐɟɖɌɘɑɜəɧɡ ɢɑɗɔɖɚɎ əɌ 

ɝɘɑɒəɧɡ ɩɞɌɒɌɡ, Ɍ ɞɌɖɒɑ ɓɌɖɗɌɐɖɚɕ 

ɟɣɌɝɞɖɚɎ, ɚɞɜɌɍɚɞɌəəɧɡ Ɏ ɛɜɚɤɗɚɘ ɝɞɚ-

ɗɑɞɔɔ ɝ ɛɜɚɝɑɣəɧɘɔ ɘɑɒɐɟɖɌɘɑɜəɧɘɔ 

ɢɑɗɔɖɌɘɔ, ɛɚɐɎɑɜɒɑəəɧɡ ɔəɞɑəɝɔɎəɧɘ 

ɐɑɠɚɜɘɌɢɔɫɘ.  

Ȼɜɔ ɛɜɚɑɖɞɔɜɚɎɌəɔɔ ɏɚɜəɧɡ ɜɌɍɚɞ 

ɞɜɌɐɔɢɔɚəəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɎɌ ɚɝəɚɎəɧɡ 

ɛɚɐɡɚɐɌ ɐɗɫ ɏɑɚɘɑɡɌəɔɣɑɝɖɚɏɚ ɚɍɚɝəɚɎɌ-

əɔɫ ɛɌɜɌɘɑɞɜɚɎ ɝɔɝɞɑɘ ɜɌɓɜɌɍɚɞɖɔ: ɝ ɛɚ-

ɘɚɥɨɪ ɣɔɝɗɑəəɧɡ ɘɑɞɚɐɚɎ ɚɛɜɑɐɑɗɫɪɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɜɟɤɑəɔɫ ɘɌɝɝɔɎɌ ɏɚɜ-

əɧɡ ɛɚɜɚɐ ɛɚɐ ɐɑɕɝɞɎɔɑɘ əɌɛɜɫɒɑəɔɕ; 

ɩɘɛɔɜɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɛɜɔɘɑəɫɪɞ ɐɗɫ 

ɚɢɑəɖɔ ɟɝɞɚɕɣɔɎɚɝɞɔ ɎɧɜɌɍɚɞɚɖ (ɖɌɘɑɜ) 

əɌ ɚɝəɚɎɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɘɌɝɝɔɎɚɎ.  

ȻɜɚɎɑɐɑəɌ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨ-

ɝɖɌɫ ɜɌɍɚɞɌ, ɛɚɝɎɫɥɑəəɌɫ ɎɚɛɜɚɝɌɘ 

ɚɍɚɝəɚɎɌəɔɫ ɎɌɜɔɌəɞɚɎ ɔ ɟɝɗɚɎɔɕ ɚɞɜɌ-

ɍɚɞɖɔ ɓɌɛɌɝɚɎ ɖɌɘɑəəɚɕ ɝɚɗɔ əɔɒɑ 

ɩɞɌɒɌ (ð185)ö(ð215) ɘ ɝ əɑɚɍɡɚɐɔɘɚɝɞɨɪ 

ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɚɍɑɝɛɑɣɑ-

əɔɫ ɍɑɓɚɛɌɝəɚɝɞɔ ɏɚɜəɧɡ ɜɌɍɚɞ ɛɜɔ ɜɌɓ-

ɜɌɍɚɞɖɑ ȴɗɑɢɖɚɏɚ ɘɑɝɞɚɜɚɒɐɑəɔɫ. ȴɓɟ-

ɣɑəɌ ɐɑɕɝɞɎɟɪɥɌɫ əɚɜɘɌɞɔɎəɚ-ɞɑɡəɔɣɑ-

ɝɖɌɫ ɐɚɖɟɘɑəɞɌɢɔɫ ɛɜɑɐɛɜɔɫɞɔɫ [1ð7]. 

ȽɟɥɑɝɞɎɟɪɥɑɑ ɝɚɝɞɚɫəɔɑ ɏɚɜəɧɡ ɜɌɍɚɞ 
ɔ ɚɝəɚɎəɧɑ ɞɜɑɍɚɎɌəɔɫ, ɛɜɑɐɦɫɎɗɫɑɘɧɑ 
ɖ ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɑ ɓɌɛɌɝɚɎ 
Ɏ ɩɞɌɒɌɡ (ð132)ö(ð160), (ð185)ö(ð215) 
ɔ (ð240)ö(ð270) ɘ 

Ȼɚ ɝɚɝɞɚɫəɔɪ əɌ ɝɑəɞɫɍɜɨ 2016 ɏ. ɓɌ-

ɛɌɝɧ ɖɌɘɑəəɚɕ ɝɚɗɔ ɜɟɐəɔɖɌ ʈ2 Ɏ 

ɩɞɌɒɑ (ð132)ö(ð160) ɘ əɌɡɚɐɫɞɝɫ əɌ ɓɌ-

ɎɑɜɤɌɪɥɑɕ ɝɞɌɐɔɔ ɚɞɜɌɍɚɞɖɔ. ȰɚɜɌɍɌ-

ɞɧɎɌɪɞɝɫ ɓɌɛɌɝɧ əɌ ɝɑɎɑɜɚ-ɓɌɛɌɐəɚɘ 

ɟɣɌɝɞɖɑ ɘɑɝɞɚɜɚɒɐɑəɔɫ, ɣɌɝɞɨ ɓɌɛɌɝɚɎ 

ɖɚɞɚɜɚɏɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɓɌɖɗɌɐɖɔ ɖɌ-

ɘɑɜ əɌ ɢɑəɞɜɌɗɨəɚɘ ɟɣɌɝɞɖɑ ɝɚɗɫəɚɏɚ 

ɖɟɛɚɗɌ Ɏ ɩɞɌɒɑ (ð132)ö(ð160) ɘ (ɜɔɝ. 1).  

ȳɌɛɌɝɧ ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ ɩɞɌɒɑ  

(ð185)ö(ð215) ɘ Ɏɝɖɜɧɞɧ ɔ ɛɚɐɏɚɞɚɎ-

ɗɑəɧ, ɛɜɚɎɑɐɑəɧ ɖɌɛɔɞɌɗɨəɧɑ ɔ ɛɚɐɏɚ-

ɞɚɎɔɞɑɗɨəɧɑ ɎɧɜɌɍɚɞɖɔ. ȽɚɏɗɌɝəɚ 

ɟɞɎɑɜɒɐɬəəɧɘ Ɏ ɜɌɍɚɞɌɡ [1; 2] ɟɖɌɓɌ-

əɔɫɘ, ɓɌɛɌɝɧ Ɏ ɩɞɌɒɑ (ð185)ö(ð215) ɘ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɞɜɌɍɌɞɧɎɌɪɞɝɫ Ɏ 

əɌɛɜɌɎɗɑəɔɔ ɚɞ ɓɌɛɌɐəɚɏɚ ɔ Ɏɚɝɞɚɣəɚɏɚ 

ɠɗɌəɏɚɎ Ɏ əɌɛɜɌɎɗɑəɔɔ ɢɑəɞɜɌɗɨəɚɏɚ 

ɟɣɌɝɞɖɌ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɖ ɛɜɑɐɚɡɜɌəɔ-

ɞɑɗɨəɚɘɟ ɢɑɗɔɖɟ ɛɜɚɘɛɗɚɥɌɐɖɔ. ȶɌ-

ɘɑɜɧ I ɚɣɑɜɑɐɔ ɚɞɜɌɍɌɞɧɎɌɪɞɝɫ ɝ ɚɝɞɌɎ-

ɗɑəɔɑɘ ɘɑɒɐɟ əɔɘɔ ɘɑɒɐɟɖɌɘɑɜəɧɡ 

ɢɑɗɔɖɚɎ ɤɔɜɔəɚɕ 26 ɘ. ȸɑɒɐɟ ɛɌɜɌɘɔ 

ɖɌɘɑɜ ɛɑɜɎɚɕ ɚɣɑɜɑɐɔ ɚɝɞɌɎɗɫɪɞɝɫ Ɏɜɑ-

ɘɑəəɧɑ ɜɌɓɏɜɟɓɚɣəɧɑ ɢɑɗɔɖɔ, ɎɖɗɪɣɌɪ-

ɥɔɑ ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɕ ɍɗɚɖ ɔ ɘɑɒɐɟɖɌ-

ɘɑɜəɧɕ ɢɑɗɔɖ. ȶɌɘɑɜɧ Ɏ ɜɌɓɏɜɟɓɚɣəɧɡ 

ɢɑɗɔɖɌɡ ɛɚɐɗɑɒɌɞ ɚɞɜɌɍɚɞɖɑ Ɏɚ Ɏɞɚɜɟɪ 

ɚɣɑɜɑɐɨ ɛɚɝɗɑ Ɏɧɑɘɖɔ ɓɌɛɌɝɚɎ Ɏ ɖɌɘɑɜɌɡ 

ɛɑɜɎɚɕ ɚɣɑɜɑɐɔ əɌ Ɏɝɑɘ ɩɞɌɒɑ.   

Ȱɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɍɑɓɚɛɌɝəɧɡ ɟɝɗɚɎɔɕ 

ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɔ ɓɌɛɌɝɚɎ Ɏ ɩɞɌɒɌɡ 

(ð132)ö(ð160), (ð185)ö(ð215) ɔ ɛɜɚɑɖɞɔ-

ɜɟɑɘɚɘ (ð240)ö(ð270) ɘ əɑɚɍɡɚɐɔɘɚ ɝɚ-

ɍɗɪɐɑəɔɑ ɝɗɑɐɟɪɥɔɡ ɚɝəɚɎəɧɡ ɞɜɑɍɚɎɌ-

əɔɕ (ɜɔɝ. 1): ɝɚɚɝəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɢɑɗɔ-

ɖɚɎ əɌ ɝɘɑɒəɧɡ ɩɞɌɒɌɡ; ɘɚəɔɞɚɜɔəɏ ɝɚ-

ɝɞɚɫəɔɫ ɢɑɗɔɖɚɎ ɔ ɛɚɞɚɗɚɣɔə ɖɌɘɑɜ ɔ 

ɛɜɔɘɑəɑəɔɑ ɘɑɜ ɚɡɜɌəɧ əɌ ɟɣɌɝɞɖɌɡ Ɏ 

ɩɞɌɒɑ (ð132)ö(ð160) ɘ, ɚɞɜɌɍɚɞɌəəɧɡ ɝ 

ɚɝɞɌɎɗɑəɔɑɘ ɛɜɚɝɑɣɑəəɧɡ ɘɑɒɐɟɖɌɘɑɜ-

əɧɡ ɢɑɗɔɖɚɎ, ɚɞ ɎɚɓɐɑɕɝɞɎɔɫ ɚɛɚɜəɚɏɚ 

ɐɌɎɗɑəɔɫ; ɚɍɑɝɛɑɣɑəɔɑ ɜɌɎəɚɘɑɜəɚɏɚ 

ɝɐɎɔɒɑəɔɫ əɌɗɑɏɌɪɥɑɕ ɝɚɗɫəɚɕ ɞɚɗɥɔ 

ɓɌ ɝɣɑɞ ɝɚɍɗɪɐɑəɔɫ ɛɚɜɫɐɖɌ ɚɞɜɌɍɚɞɖɔ ɖɌ-

ɘɑɜ Ɏ ɩɞɌɒɑ (ð240)ö(ð270) ɘ ɝ ɚɝɞɌɎɗɑəɔɑɘ 

Ɏɜɑɘɑəəɧɡ ɛɚɞɚɗɚɣəɧɡ ɢɑɗɔɖɚɎ ɘɑɒɐɟ 

ɏɚɜ. ð160 ɔ ð240 ɘ ɛɚɐ ɐɑɠɚɜɘɔɜɟɑɘɧɘɔ 

ɟɣɌɝɞɖɌɘɔ Ɏ ɩɞɌɒɑ (ð132)ö(ð160) ɘ ɔ ɛɚ-

ɝɞɚɫəəɧɘ ɏɑɚɘɑɡɌəɔɣɑɝɖɔɘ ɘɚəɔɞɚɜɔə-

ɏɚɘ ɝɚɝɞɚɫəɔɫ ɢɑɗɔɖɚɎ ɔ ɛɚɞɚɗɚɣɔə ɖɌ-

ɘɑɜ, ɐɑɠɚɜɘɌɢɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ; ɚɡɜɌəɌ 

ɝɞɎɚɗɚɎ ɚɞ Ɏɜɑɐəɚɏɚ Ɏɗɔɫəɔɫ ɚɣɔɝɞəɧɡ ɜɌ-

ɍɚɞ Ɏ ɚɞɘɑɞɖɌɡ (ð132)ö(ð270) ɘ ɓɌ ɝɣɑɞ ɝɚ-

ɍɗɪɐɑəɔɫ ɛɚɜɫɐɖɌ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ Ɏ 



ȳɆəɝɓɡɏ ɈɋɗɘɓɎɐ ȦɖɐɘɎɐɎ 
 

7 

ɩɞɌɒɌɡ ɔ ɛɜɚɎɑɐɑəɔɫ əɌɍɗɪɐɑəɔɕ ɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɓɌ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɓɚəɧ 

ɚɛɚɜəɚɏɚ ɐɌɎɗɑəɔɫ ɛɜɔ Ɏɑɐɑəɔɔ ɚɣɔɝɞ-

əɧɡ ɜɌɍɚɞ Ɏ ɜɌɕɚəɑ ɚɡɜɌəɫɑɘɧɡ ɚɍɦɑɖ-

ɞɚɎ; ɝɚɍɗɪɐɑəɔɑ ɚɍɚɝəɚɎɌəəɚɏɚ ɛɚɜɫɐɖɌ 

ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ Ɏ ɩɞɌɒɌɡ. 
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ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɘɌɝɝɔɎɌ 
ɖɌɘɑəəɚɕ ɝɚɗɔ 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɨɝɖɚɕ ɜɌɍɚɞɧ ɎɧɛɚɗəɑəɌ ɖɚɘɛɗɑɖɝ-

əɌɫ ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɘɌɝɝɔɎɌ ɖɌɘɑəəɚɕ 

ɝɚɗɔ, ɖɌɘɑɜ, ɢɑɗɔɖɚɎ ɔ ɎɧɜɌɍɚɞɚɖ əɌ ɏɚɜ. 

ð132, ð160, ð185, ð 215 ɘ, Ɍ ɞɌɖɒɑ Ɏ ɖɌ-

ɛɔɞɌɗɨəɧɡ ɔ ɛɚɐɏɚɞɚɎɔɞɑɗɨəɧɡ ɎɧɜɌ-

ɍɚɞɖɌɡ Ɏ ɚɞɘ. ð215öð270 ɘ ɝ ɛɚɘɚɥɨɪ 

ɘɑɒɐɟəɌɜɚɐəɚɕ ɜɑɕɞɔəɏɚɎɚɕ ɝɔɝɞɑɘɧ ɛɚ 

ɘɑɞɚɐɟ ȭɌɜɞɚəɌ [8ð14]. Ⱥɛɜɑɐɑɗɫɗɚɝɨ 

ɖɌɣɑɝɞɎɚ ɘɌɝɝɔɎɌ ɖɌɘɑəəɚɕ ɝɚɗɔ Q ð ɔə-

ɐɑɖɝ, ɟɣɔɞɧɎɌɪɥɔɕ ɚɝəɚɎəɧɑ ɛɌɜɌ-

ɘɑɞɜɧ ɘɌɝɝɔɎɌ; RQD ð ɡɌɜɌɖɞɑɜɔɓɟɪ-

ɥɔɕ ɖɌɣɑɝɞɎɚ ɘɌɝɝɔɎɌ (ɝɞɜɟɖɞɟɜəɟɪ 

əɌɜɟɤɑəəɚɝɞɨ); nJ  ð ɖɚɗɔɣɑɝɞɎɚ ɝɔɝɞɑɘ 

ɞɜɑɥɔə; rJ  ð ɤɑɜɚɡɚɎɌɞɚɝɞɨ ɛɚɎɑɜɡəɚ-

ɝɞɔ ɞɜɑɥɔə; aJ  ð ɎɧɎɑɞɜɑɗɚɝɞɨ ɔ ɔɓɘɑəɑ-

əɔɑ ɝɚɝɞɚɫəɔɫ ɞɜɑɥɔə; wJ  ð ɚɍɎɚɐəɑə-

əɚɝɞɨ ɘɌɝɝɔɎɌ ɔ ɞɜɑɥɔə; SRF ð əɌɛɜɫ-

ɒɑəəɚɑ ɝɚɝɞɚɫəɔɑ ɘɌɝɝɔɎɌ. 

ȳəɌɣɑəɔɑ ɔəɐɑɖɝɌ Q ɜɌɝɝɣɔɞɧɎɌɗɚɝɨ 

əɌ ɚɝəɚɎɑ ɤɑɝɞɔ ɟɝɞɌəɚɎɗɑəəɧɡ ɛɌɜɌ-

ɘɑɞɜɚɎ ɛɚ ɠɚɜɘɟɗɑ:  

.
SRF

J

J

J

J

RQD
Q w

a

r

n

³³=  

ȻɚɛɌɜəɚ ɛɌɜɌɘɑɞɜɧ ɡɌɜɌɖɞɑɜɔɓɟɪɞ 

ɞɜɔ ɚɝəɚɎəɧɡ ɠɌɖɞɚɜɌ, ɚɛɜɑɐɑɗɫɪɥɔɡ 

ɟɝɞɚɕɣɔɎɚɝɞɨ ɎɧɜɌɍɚɞɚɖ ɔ ɖɌɘɑɜ: 
nJ

RQD
 ð 

ɝɞɑɛɑəɨ əɌɜɟɤɑəəɚɝɞɔ ɘɌɝɝɔɎɌ (ɚɞəɚɝɔ-

ɞɑɗɨəɧɕ ɜɌɓɘɑɜ ɝɞɜɟɖɞɟɜəɚɏɚ ɍɗɚɖɌ); 

a

r

J

J
 ð ɚɞəɚɝɔɞɑɗɨəɚɑ ɝɚɛɜɚɞɔɎɗɑəɔɑ ɞɜɑ-

əɔɪ Ɏɐɚɗɨ ɞɜɑɥɔə; 
SRF

J w  ð ɐɑɕɝɞɎɟɪɥɔɑ 

əɌɛɜɫɒɑəɔɫ (Ɏɗɔɫəɔɑ Ɏɚɐɧ ɔ əɌɜɟɤɑə-

əɚɝɞɔ).  

ȺɢɑəɖɌ ɖɌɣɑɝɞɎɌ ɘɌɝɝɔɎɌ ɖɌɘɑəəɚɕ 

ɝɚɗɔ (ɝɞɜɟɖɞɟɜəɚɕ əɌɜɟɤɑəəɚɝɞɔ) ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɚɛɜɑɐɑɗɑəɔɫ RQD əɌ 
ɚɍəɌɒɑəɔɫɡ ɎɧɜɌɍɚɞɚɖ ɔ ɖɌɘɑɜ, Ɏ əɑɞɜɚ-

əɟɞɧɡ ɘɌɝɝɔɎɌɡ ɖɌɘɑəəɚɕ ɝɚɗɔ, Ɍ ɞɌɖɒɑ Ɏ 

ɘɌɝɝɔɎɌɡ, ɜɌɓɜɌɍɌɞɧɎɌɑɘɧɡ ɖɚɘɍɌɕəɌɘɔ 

(RQD) (ɜɔɝ. 2, Ɍ), ɔ Ɏ ɘɌɝɝɔɎɑ ɖɌɘɑəəɚɕ 
ɝɚɗɔ, ɜɌɓɜɌɍɌɞɧɎɌɑɘɚɘ ɍɟɜɚɎɓɜɧɎəɧɘ 

ɝɛɚɝɚɍɚɘ (RQD') (ɞɌɍɗ. 1, ɜɔɝ. 2, ɍ), Ɏ ɞɚɘ 

ɣɔɝɗɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɑɡəɚɗɚɏɔɔ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ȹȰȽ ɘɌɝɝɔɎɌ 

ɏɚɜəɧɡ ɛɚɜɚɐ, ɜɌɓɜɌɍɚɞɌəəɚɕ Ɏ ȴȻȶȺȹ 

ȼȬȹ [15].  

RQD ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚ ɠɚɜɘɟɗɑ: 

%100Ö=
S

L

L
RQD , 

ɏɐɑ SL  ð ɝɟɘɘɌ ɐɗɔə ɜɌɝɝɞɚɫəɔɕ ɘɑɒɐɟ 

ɑɝɞɑɝɞɎɑəəɧɘɔ ɞɜɑɥɔəɌɘɔ əɌ ɔɝɝɗɑɐɟɑɘɚɘ 

ɟɣɌɝɞɖɑ ɚɍəɌɒɑəɔɕ ɐɗɔəɚɕ ɍɚɗɑɑ 10 ɝɘ, ɘ;
L  ð ɚɍɥɌɫ ɐɗɔəɌ ɔɝɝɗɑɐɟɑɘɚɏɚ ɟɣɌɝɞɖɌ, ɘ. 

Ȼɚɗɟɣɑə ɜɌɝɣɑɞəɧɕ ɝɜɑɐəɔɕ RQD =  

= 95 ɔ RQD' = 80.  

ȾɌɍɗɔɢɌ 1  
ȳəɌɣɑəɔɫ RQD 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɘɌɝɝɔɎɌ RQD 

ȮɧɝɚɖɌɫ ɛɜɚɣəɚɝɞɨ  

ȽɗɌɍɚɞɜɑɥɔəɚɎɌɞɧɑ 

ɛɚɜɚɐɧ  

8ð12 ɞɜɑɥɔə 

əɌ ɘ3 
75ð90 

Ⱥɣɑəɨ ɎɧɝɚɖɌɫ 

ɛɜɚɣəɚɝɞɨ  

Ⱥɣɑəɨ ɝɗɌɍɚɞɜɑɥɔəɚɎɌɞɧɑ 

ɛɚɜɚɐɧ  

0ð7 ɞɜɑɥɔə 

 əɌ ɘ3 
90ð100 

Ɍ)                                                                     

 

ɍ) 

 

ȶɎɗ. 2. ȭɆɕɆɊɓɡɏ ɘɖɆɓɗɕɔɖɘɓɡɏ əɐɑɔɓ 
Ɉ ɔɘɒ. ï240 ɒ (Ɇ) Ɏ əɝɆɗɘɔɐ ɔɇɓɆɌɋɓɎɥ 

Ɉ ɈɡɖɆɇɔɘɐɋ, ɕɖɔɗɋɐɆɤɟɋɏ 
ɒɋɌɊəɐɆɒɋɖɓɡɏ ɜɋɑɎɐ 
ɓɆ ɉɔɖ. ï160 ɒ (ɇ) 
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Ⱥɛɜɑɐɑɗɑəɚ ɝɜɑɐəɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝɔ-

ɝɞɑɘ ɞɜɑɥɔə Ɏ əɑɞɜɚəɟɞɧɡ ɘɌɝɝɔɎɌɡ ɖɌ-

ɘɑəəɚɕ ɝɚɗɔ, Ɍ ɞɌɖɒɑ Ɏ ɘɌɝɝɔɎɌɡ, ɜɌɓɜɌ-

ɍɌɞɧɎɌɑɘɧɡ ɖɚɘɍɌɕəɌɘɔ (nJ  = 0,5) ɔ Ɏ 

ɘɌɝɝɔɎɑ ɖɌɘɑəəɚɕ ɝɚɗɔ, ɜɌɓɜɌɍɌɞɧɎɌɑ-

ɘɚɘ ɍɟɜɚɎɓɜɧɎəɧɘ ɝɛɚɝɚɍɚɘ (n
J ' = 1) 

(ɞɌɍɗ. 2, ɝɘ. ɜɔɝ. 2, ɍ); ɤɑɜɚɡɚɎɌɞɚɝɞɨ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɞɜɑɥɔə, ɝɚɚɞɎɑɞɝɞɎɑəəɚ rJ = 4 

ɔ rJ ' = 3 (ɞɌɍɗ. 3); ɎɧɎɑɞɜɑɗɚɝɞɨ ɔ ɔɓɘɑ-

əɑəɔɑ ɝɚɝɞɚɫəɔɫ ɞɜɑɥɔə, ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

aJ  = 0,75 ɔ aJ ' = 1 (ɞɌɍɗ. 4); ɚɍɎɚɐəɑə-

əɚɝɞɨ ɘɌɝɝɔɎɌ ɔ ɞɜɑɥɔə (wJ = 1) Ɏ ɝɟɡɔɡ 

ɎɧɜɌɍɚɞɖɌɡ ɔ ɖɌɘɑɜɌɡ ȴɗɑɢɖɚɏɚ ɘɑɝɞɚ-

ɜɚɒɐɑəɔɫ ɖɌɘɑəəɚɕ ɝɚɗɔ (ɛɜɔ əɌɗɔɣɔɔ 

ɎɚɐɚɛɜɔɞɚɖɚɎ Ɏ ɖɌɘɑəəɧɡ ɝɚɗɫɡ wJ  ɘɚ-

ɒɑɞ ɟɘɑəɨɤɌɞɨɝɫ ɐɚ ɘɔəɔɘɌɗɨəɚɏɚ ɛɜɑ-

ɐɑɗɌ 0,05 (ɞɌɍɗ. 5); SRF ɡɌɜɌɖɞɑɜɔɓɟɑɞ 

əɌɛɜɫɒɑəəɚɑ ɝɚɝɞɚɫəɔɑ ɘɌɝɝɔɎɌ Ɏɚɖɜɟɏ 

ɎɧɜɌɍɚɞɚɖ ɔ ɖɌɘɑɜ ð ɐɗɫ ȴɗɑɢɖɚɏɚ ɘɑ-

ɝɞɚɜɚɒɐɑəɔɫ ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ ɟɝɗɚɎɔɫɡ 

əɌɗɔɣɔɫ ɎɧɒɔɘɌɪɥɔɡ ɎɑɜɞɔɖɌɗɨəɧɡ 

əɌɏɜɟɓɚɖ Ɏ ɟɛɜɟɏɚ-ɛɗɌɝɞɔɣəɧɡ ɘɌɝɝɔɎɌɡ 

ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ əɑɞɜɚəɟɞɧɡ ɝɛɗɚɤəɧɡ 

əɑ ɖɜɑɛɖɔɡ ɘɌɝɝɔɎɌɡ, Ɍ ɞɌɖɒɑ Ɏ ɘɌɝɝɔ-

ɎɌɡ, ɜɌɓɜɌɍɌɞɧɎɌɑɘɧɡ ɖɚɘɍɌɕəɌɘɔ 

SRF  = 5 ɔ Ɏ ɘɌɝɝɔɎɑ ɖɌɘɑəəɚɕ ɝɚɗɔ, 

ɜɌɓɜɌɍɌɞɧɎɌɑɘɚɘ ɍɟɜɚɎɓɜɧɎəɧɘ ɝɛɚɝɚ-

ɍɚɘSRF ' = 5 (ɞɌɍɗ. 6). 

ȾɌɍɗɔɢɌ 2  
ȳəɌɣɑəɔɫ Jn 

ȶɚɗɔɣɑɝɞɎɚ ɞɜɑɥɔə (ɝɔɝɞɑɘ ɞɜɑɥɔə) ȳəɌɣɑəɔɑ Jn 

ȸɌɝɝɔɎəɌɫ əɑɝɗɚɔɝɞɌɫ ɛɚɜɚɐɌ, 

ɚɞɝɟɞɝɞɎɟɪɞ ɔɗɔ əɑɝɖɚɗɨɖɚ 

ɞɜɑɥɔə 

0,5ð1 

ȾɌɍɗɔɢɌ 3  
ȳəɌɣɑəɔɫ Jr 

ɄɑɜɚɡɚɎɌɞɚɝɞɨ ɛɚɎɑɜɡəɚɝɞɔ ɞɜɑɥɔə Jr 

ȺɞɝɟɞɝɞɎɔɑ ɞɜɑɥɔə 4 

ɄɑɜɚɡɚɎɌɞɌɫ ɔɗɔ əɑɜɚɎəɌɫ 

(ɝɗɚɒəɚɛɜɚɠɔɗɨəɌɫ), ɎɚɗəɚɚɍɜɌɓəɌɫ 

ɛɚɎɑɜɡəɚɝɞɨ ɝɞɑəɚɖ ɞɜɑɥɔəɧ 

3 

 

 

 

ȾɌɍɗɔɢɌ 4  
ȳəɌɣɑəɔɫ Ja 

ȮɧɎɑɞɜɑɗɚɝɞɨ ɔ ɔɓɘɑəɑəɔɑ 

ɝɚɝɞɚɫəɔɫ ɞɜɑɥɔə 
fr, ɏɜɌɐ Ja 

Ɂɚɜɚɤɚ ɓɌɗɑɣɑəəɧɕ, 

əɑɜɌɓɟɛɜɚɣəɫɪɥɔɕɝɫ ɘɌɝɝɔɎ 
 0,75 

ȹɑɔɓɘɑəɑəəɧɑ ɝɞɑəɖɔ ɞɜɑɥɔəɧ, 

ɞɚɗɨɖɚ ɛɚɞɟɝɖəɑəɔɑ ɛɚɎɑɜɡəɚɝɞɔ  
25ð35 1 

ȾɌɍɗɔɢɌ 5  
ȳəɌɣɑəɔɫ Jw 

ȺɍɎɚɐəɑəəɚɝɞɨ ɘɌɝɝɔɎɌ ɔ ɞɜɑɥɔə 
wJ  

Ƚɟɡɔɑ ɎɧɜɌɍɚɞɖɔ ɔɗɔ ɝɗɌɍɧɕ 

Ɏɚɐɚɛɜɔɞɚɖ (ɎɗɌɒəɧɑ ɞɜɑɥɔəɧ 

ɔɗɔ əɑɝɖɚɗɨɖɚ ɖɌɛɑɗɨ ɎɗɌɏɔ 

Ɏ ɞɜɑɥɔəɑ)  

1,0 

ȴɝɖɗɪɣɔɞɑɗɨəɚ ɝɔɗɨəɧɕ 

Ɏɚɐɚɛɜɔɞɚɖ ɔɗɔ ɐɌɎɗɑəɔɑ Ɏɚɐɧ, 

əɑ ɟɘɑəɨɤɌɪɥɑɑɝɫ ɝɚ Ɏɜɑɘɑəɑɘ. 
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ȽɜɑɐəɑɜɌɓɎɔɞɚɑ ɎɧɒɔɘɌəɔɑ  1ð5 5ð10 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ 

ɜɌɝɣɑɞɚɎ ɜɑɕɞɔəɏ əɑɞɜɚəɟɞɚɏɚ ɘɌɝɝɔɎɌ 

ɖɌɘɑəəɚɕ ɝɚɗɔ, Ɍ ɞɌɖɒɑ ɘɌɝɝɔɎɚɎ, ɜɌɓɜɌ-

ɍɌɞɧɎɌɑɘɧɡ ɖɚɘɍɌɕəɌɘɔ Ɏ ɚɞɘ.  

(ð185)ö(ð270) ɘ əɌ ȴɗɑɢɖɚɘ ɘɑɝɞɚɜɚɒɐɑ-

əɔɔ, ɝɚɝɞɌɎɔɗ Q = 203 Ɏ ɖɜɚɎɗɑ ɔ Ɏ ɍɚɖɌɡ 

ɎɧɜɌɍɚɞɚɖ (ɖɌɘɑɜ), ɣɞɚ ɡɌɜɌɖɞɑɜɔɓɟɑɞ 

ɑɏɚ ɖɌɖ ɟɝɞɚɕɣɔɎɧɕ, ɎɧɎɌɗɧ ɔ ɜɌɓɜɟɤɑ-

əɔɫ ɚɞɝɟɞɝɞɎɟɪɞ, ɝɘɑɥɑəɔɫ ɛɜɚɔɝɡɚɐɫɞ Ɏ 

ɛɜɑɐɑɗɌɡ ɛɗɌɝɞɔɣəɚɝɞɔ, Ɏ ɚɝəɚɎəɚɘ ɐɚ-

ɛɟɝɖɌɑɞɝɫ ɝɞɚɫəɔɑ ɚɍəɌɒɑəɔɕ ɍɑɓ ɖɜɑɛ-

ɗɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɔ ɐɗɫ ɛɜɚɏəɚɓɌ ɟɝɞɚɕɣɔɎɚɝɞɔ ɛɚɜɚɐ-

əɧɡ ɘɌɝɝɔɎɚɎ Ɏɚɖɜɟɏ ɎɧɜɌɍɚɞɚɖ, ɜɌɓɜɌ-

ɍɚɞɌəəɚɕ Ɏɚ Ȯȹȴȸȴ ɔ Ɏɚɤɑɐɤɑɕ Ɏ 

əɚɜɘɧ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ (ȽȹɔȻ II ð94ð80 

Ȼɚɐɓɑɘəɧɑ ɏɚɜəɧɑ ɎɧɜɌɍɚɞɖɔ) [16].  

ȼɑɕɞɔəɏ ɘɌɝɝɔɎɌ ɖɌɘɑəəɚɕ ɝɚɗɔ, ɜɌɓ-

ɜɌɍɌɞɧɎɌɑɘɚɏɚ ɍɟɜɚɎɓɜɧɎəɧɘ ɝɛɚɝɚɍɚɘ, 

ɝɚɝɞɌɎɔɗ Q' = 48 Ɏ ɩɞɌɒɑ (ð132)ö(ð160) ɘ, 

ɣɞɚ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɑɏɚ ɖɌɖ ɚɞəɚɝɔɞɑɗɨəɚ 

ɟɝɞɚɕɣɔɎɧɕ, ɖɜɚɎɗɫ ɖɌɘɑɜ ɟɝɞɚɕɣɔɎɌɫ (Ɏ 

ɞɚɘ ɣɔɝɗɑ ɖɌɘɑɜ, ɖɚɞɚɜɧɑ ɚɞɜɌɍɚɞɌəɧ 
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40ð50 ɗɑɞ əɌɓɌɐ), əɌɍɗɪɐɌɪɞɝɫ ɚɞɝɗɚɑ-

əɔɫ ɚɞɐɑɗɨəɧɡ ɖɟɝɖɚɎ ɛɚɜɚɐɧ Ɏ əɔɒəɑɕ 

ɣɌɝɞɔ ɘɑɒɐɟɖɌɘɑɜəɧɡ ɢɑɗɔɖɚɎ əɌ Ɏɧ-

ɝɚɞɟ 8ð10 ɘ ɚɞ ɛɚɐɚɤɎɧ ɖɌɘɑɜɧ ɔ ɎɧɜɌ-

ɍɚɞɚɖ, ɗɚɖɌɗɨəɧɑ ɜɌɓɜɟɤɑəɔɫ ɝɚɛɜɚɎɚɒ-

ɐɌɪɞɝɫ ɚɍɜɟɤɑəɔɑɘ ɚɞɐɑɗɨəɧɡ ɖɟɝɖɚɎ 

ɛɚɜɚɐɧ, ɐɚɛɟɝɖɌɑɞɝɫ ɝɞɚɫəɔɑ ɚɍəɌɒɑəɔɕ 

Ɏ ɚɝəɚɎəɚɘ ɍɑɓ ɖɜɑɛɗɑəɔɫ. 

Ȯ ɟɝɗɚɎɔɫɡ ɛɗɌɝɞɔɣəɚɏɚ ɞɑɣɑəɔɫ ɏɚɜ-

əɧɡ ɛɚɜɚɐ ɎɚɓəɔɖɌɑɞ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑ-

ɝɞɎɚ ɛɑɜɑɘɑəəɧɡ ɠɌɖɞɚɜɚɎ. ȹɑɚɍɡɚɐɔɘɚ 

ɟɣɔɞɧɎɌɞɨ ɝɜɚɖ ɩɖɝɛɗɟɌɞɌɢɔɔ ɎɧɜɌɍɚ-

ɞɚɖ ɔ ɖɌɘɑɜ, ɚɒɔɐɌɑɘɟɪ ɖɚəɎɑɜɏɑəɢɔɪ, 

ɚɍɎɚɐəɑəəɚɝɞɨ ɔ ɐɜ. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɌɫ ɘɑɞɚɐɔɖɌ ɎɧɍɚɜɌ ɝɔɝɞɑɘɧ 

ɖɜɑɛɗɑəɔɫ ɘɌɝɝɔɎɌ ɏɚɜəɧɡ ɛɚɜɚɐ ɚɝəɚ-

ɎɌəɌ əɌ ɛɜɔɘɑəɑəɔɔ ɩɘɛɔɜɔɣɑɝɖɔɡ ɓɌ-

Ɏɔɝɔɘɚɝɞɑɕ, ɛɚɗɟɣɑəəɧɡ Ɏ əɌɞɟɜəɧɡ 

ɟɝɗɚɎɔɫɡ, ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ Ɏɔɐɑ ɏɜɌ-

ɠɔɖɌ əɌ ɜɔɝ. 3. ȼɌɝɝɘɚɞɜɑə ɛɜɔɘɑɜ ɐɗɫ 

ȴɗɑɢɖɚɏɚ ɜɟɐəɔɖɌ: əɌ ɎɑɜɞɔɖɌɗɨəɚɕ ɚɝɔ 

əɌɡɚɐɔɘ ɓəɌɣɑəɔɑ, ɜɌɎəɚɑ 17,5 ɔ 4 ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ ɐɗɫ ɖɌɘɑɜ ɜɌɓɘɑɜɚɘ 

28,0Į30,0 ɘ ɔ ɎɧɜɌɍɚɞɚɖ 6,4Į2,6 ɘ ɝ ɖɚ-

ɩɠɠɔɢɔɑəɞɚɘ ɖɜɑɛɗɑəɔɫ ɏɚɜəɚɕ ɎɧɜɌ-

ɍɚɞɖɔ (ɖɌɘɑɜɧ) ESR = 1,6; ɝ ɟɣɑɞɚɘ ɛɚɗɟ-

ɣɑəəɚɏɚ Q ɔəɐɑɖɝɌ, ɚɞɘɑɣɑəəɚɏɚ əɌ ɏɚɜɔ-

ɓɚəɞɌɗɨəɚɕ ɚɝɔ, ɚɛɜɑɐɑɗɫɑɘ əɑɚɍɡɚɐɔ-

ɘɟɪ ɝɔɝɞɑɘɟ ɜɟɐəɔɣəɚɕ ɖɜɑɛɔ.  

Ȱɗɫ ɟɝɗɚɎɔɕ ɜɌɓɜɌɍɚɞɖɔ ȴɗɑɢɖɚɏɚ 

ɘɑɝɞɚɜɚɒɐɑəɔɫ ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ ɘɌɝɝɔ-

ɎɌɡ, ɏɐɑ ɖɌɘɑɜɧ (ɎɧɜɌɍɚɞɖɔ) ɚɞɜɌɍɌɞɧ-

ɎɌɪɞɝɫ ɖɚɘɍɌɕəɚɘ (Q = 203), ɖɜɚɎɗɫ ɔ 

ɍɚɖɌ ɎɧɜɌɍɚɞɚɖ (ɖɌɘɑɜ) əɑ ɖɜɑɛɫɞɝɫ 

(ɜɔɝ. 3). Ȱɗɫ ɟɝɗɚɎɔɕ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ ɍɟ-

ɜɚɎɓɜɧɎəɧɘ ɝɛɚɝɚɍɚɘ (Q = 48) ɔɗɔ Ɏ ɟɝɗɚ-

Ɏɔɫɡ ɛɗɌɝɞɔɣɑɝɖɔɡ ɐɑɠɚɜɘɌɢɔɕ ɘɑɒɐɟɖɌ-

ɘɑɜəɧɡ ɢɑɗɔɖɚɎ (ɖɌɜɞɔɜɟɪɞɝɫ ɞɜɑɥɔəɧ Ɏ 

ɘɌɝɝɔɎɑ) ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɜɑɖɚɘɑəɐɟ-

ɑɞɝɫ ɗɚɖɌɗɨəɚɑ ɖɜɑɛɗɑəɔɑ ɖɌəɌɞəɧɘɔ Ɍə-

ɖɑɜɌɘɔ, əɌɛɜɔɘɑɜ, əɌ ɟɣɌɝɞɖɌɡ ɚɞɝɗɚɑəɔɫ 

ɚɞɐɑɗɨəɧɡ ɖɟɝɖɚɎ ɛɚɜɚɐɧ Ɏ əɔɒəɑɕ ɣɌɝɞɔ 

ɘɑɒɐɟɖɌɘɑɜəɧɡ ɢɑɗɔɖɚɎ ɔ ɎɧɜɌɍɚɞɚɖ. 

ȴəɐɑɖɝ ɛɚɏɗɚɥɑəɔɫ ɩəɑɜɏɔɔ ɖɜɑɛɨɪ ɝɚ-

ɝɞɌɎɗɫɑɞ ɘɑəɑɑ 200 Ȱɒ/ɘ2. ȬəɖɑɜɌ ɟɝɞɌ-

əɌɎɗɔɎɌɪɞɝɫ əɌ ɜɌɝɝɞɚɫəɔɔ ɍɚɗɑɑ 5 ɘ 

ɐɜɟɏ ɚɞ ɐɜɟɏɌ, ɘɔəɔɘɌɗɨəɌɫ ɐɗɔəɌ Ɍə-

ɖɑɜɌ ɝɚɝɞɌɎɗɫɑɞ 4 ɘ ɛɜɔ ESR = 1,6 (ɜɔɝ. 3).  

Ȯ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɜɌɍɚɞɑ 

ɛɜɑɐɗɚɒɑəɧ ɛɌɜɌɘɑɞɜɧ ɖɜɑɛɗɑəɔɫ, 

Ɏɔɐɧ ɖɌəɌɞəɧɡ ɌəɖɑɜɚɎ ɔ ɘɌɞɑɜɔɌɗɧ, 

ɞɑɡəɚɗɚɏɔɫ ɖɜɑɛɗɑəɔɫ. 

 

 

ȶɎɗ. 3. ȩɖɆɚɎɐ Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ ɗɎɗɘɋɒɡ ɖəɊɓɎɝɓɔɏ ɐɖɋɕɎ (ȩɖɎɒɗɘɆɊ Ɏ ȧɆɖɘɔɓ,  
1993 Ɏ ȵɆɕɗɈɔɖɘ, 2002) [8ï10]: 1 ï ɇɋɍ ɐɖɋɕɑɋɓɎɥ; 2 ï ɑɔɐɆɑɢɓɔɋ ɐɖɋɕɑɋɓɎɋ ɆɓɐɋɖɆɒɎ; 

3 ï ɐɖɋɕɑɋɓɎɋ ɆɓɐɋɖɆɒɎ; 4  ï ɐɖɋɕɑɋɓɎɋ ɆɓɐɋɖɆɒɎ Ɏ ɘɔɖɐɖɋɘɇɋɘɔɓɔɒ (40ï100 ɒɒ);  
5 ï ɚɎɇɖɔɘɔɖɐɖɋɘɇɋɘɔɓ (50ï90 ɒɒ) Ɏ ɆɓɐɋɖɆ; 6  ï ɚɎɇɖɔɘɔɖɐɖɋɘɇɋɘɔɓ (90ï120 ɒɒ)  
Ɏ ɆɓɐɋɖɆ; ɚɎɇɖɔɘɔɖɐɖɋɘɇɋɘɔɓ (120ï150 ɒɒ) Ɏ ɆɓɐɋɖɆ; 8  ï ɚɎɇɖɔɘɔɖɐɖɋɘɇɋɘɔɓ  
ɎɑɎ ɘɔɖɐɖɋɘɇɋɘɔɓ, ɒɋɘɆɑɑɎɝɋɗɐɆɥ ɆɖɔɝɓɆɥ ɐɖɋɕɢ Ɏ ɆɓɐɋɖɆ; 9  ï ɇɋɘɔɓɓɆɥ ɐɖɋɕɢ
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Ⱥɛɜɑɐɑɗɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ ɚɞɜɌɍɚɞɖɔ 
ɩɞɌɒɌ əɔɒɑ ɏɚɜ. ð215 ɘ 

Ȼɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɛɌɜɌɘɑɞɜɚɎ ɚɞɜɌ-

ɍɚɞɖɔ ɩɞɌɒɌ əɔɒɑ ɏɚɜ. ð215 ɘ Ɏ ɜɌɝɣɑɞɌɡ 

ɛɜɔəɔɘɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɔɝɡɚɐəɧɑ ɐɌə-

əɧɑ, ɔɓɎɑɝɞəɧɑ [1ð7] ɔ ɛɚɗɟɣɑəəɧɑ Ɏ ɛɜɚ-

ɢɑɝɝɑ Ɏɧɛɚɗəɑəɔɫ ɜɌɍɚɞ: ɝɜɑɐəɫɫ Ɏɧɝɚɞ-

əɌɫ ɚɞɘɑɞɖɌ ɓɑɘəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ð118,0 ɘ; 

ɚɞəɚɝɔɞɑɗɨəɧɑ ɐɑɠɚɜɘɌɢɔɔ ð 3%; ɚɞəɚ-

ɝɔɞɑɗɨəɌɫ ɟɐɑɗɨəɌɫ əɌɏɜɟɓɖɌ ɘɑɒɐɟɖɌ-

ɘɑɜəɧɡ ɢɑɗɔɖɚɎ ð 0,35; ɖɟɍɔɖɚɎɌɫ ɛɜɚɣ-

əɚɝɞɨ ɖɌɘɑəəɚɕ ɝɚɗɔ əɌ ɝɒɌɞɔɑ Ɏ ɘɌɝ-

ɝɔɎɑ ð 39 ȸȻɌ; ɛɜɚɣəɚɝɞɨ ɖɌɘɑəəɚɕ ɝɚɗɔ 

əɌ ɝɒɌɞɔɑ Ɏ ɘɌɝɝɔɎɑ ɛɜɔ ɚɐəɚɚɝəɚɘ 

əɌɛɜɫɒɑəəɚɘ ɝɚɝɞɚɫəɔɔ ð 28 ȸȻɌ (ɛɜɚ-

Ɏɑɐɑəɧ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

əɌ ɜɌɓɗɔɣəɧɡ ɏɚɜɔɓɚəɞɌɡ); ɛɜɚɣəɚɝɞɨ 

ɖɌɘɑəəɚɕ ɝɚɗɔ əɌ ɔɓɏɔɍ ð 3,0 ȸȻɌ; ɛɜɚɣ-

əɚɝɞɨ ɖɌɘɑəəɚɕ ɝɚɗɔ ɛɜɔ ɚɐəɚɚɝəɚɘ ɜɌɝ-

ɞɫɒɑəɔɔ ð 1,5 ȸȻɌ; ɟɏɚɗ Ɏəɟɞɜɑəəɑɏɚ 

ɞɜɑəɔɫ ɖɌɘɑəəɚɕ ɝɚɗɔ ð 30Á; ɚɍɦɑɘəɧɕ 

Ɏɑɝ ɝɚɗɔ ð 2,134 ɞ/ɘ. 

ȻɜɚɎɑɐɑəɧ ɜɌɝɣɑɞɧ ɛɌɜɌɘɑɞɜɚɎ 

ɛɜɑɐɗɌɏɌɑɘɚɕ ɖɌɘɑɜəɚɕ ɝɔɝɞɑɘɧ ɜɌɓɜɌ-

ɍɚɞɖɔ ɝ ɚɝɞɌɎɗɑəɔɑɘ ɗɑəɞɚɣəɧɡ ɢɑɗɔɖɚɎ 

ɐɗɫ ɚɞɜɌɍɚɞɖɔ ɓɌɛɌɝɚɎ ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ 

ɩɞɌɒɑ (ð240)ö(ð270) ɘ (ɞɌɍɗ. 7) ɝɚɏɗɌɝəɚ 

ɛɜɑɐɝɞɌɎɗɑəəɧɘ ɘɑɞɚɐɔɖɌɘ [1ð7]. 

ȾɌɍɗɔɢɌ 7  
ȻɌɜɌɘɑɞɜɧ ɝɔɝɞɑɘɧ ɜɌɓɜɌɍɚɞɖɔ 

ʈ  

ɛ/ɛ 
ȻɌɜɌɘɑɞɜɧ 

ɉɞɌɒ 

(ð185)ö(ð215) ɘ 

ɉɞɌɒ 

(ð240)ö(ð270) ɘ 

1 ȶɌɘɑɜɌ, ɘ 29 28 

2 
ȸɑɒɐɟɖɌɘɑɜ-

əɧɕ ɢɑɗɔɖ, ɘ 
26 27 

3 
Ⱥɖɚɗɚɤɞɜɑɖɚ-

Ɏɧɕ ɢɑɗɔɖ, ɘ 
81 87 

4 
ȭɌɜɨɑɜəɧɕ 

ɢɑɗɔɖ, ɘ 
78,4 85,1 

5 
ȼɌɓɏɜɟɓɚɣəɧɕ 

ɢɑɗɔɖ 
81 82 

6 

ɂɑɗɔɖ  

ɛɚɐ ɝɚɗɫəɧɑ 

ɜɌɐɟɏɔ 

81 88,8 

7 

ȺɖɚɗɚɝɖɎɌ-

ɒɔəəɧɑ 

ɢɑɗɔɖɔ 

40ö74 40ö83,8 

ȴɝɡɚɐɫ ɔɓ ɛɚɗɟɣɑəəɧɡ ɓəɌɣɑəɔɕ, ɜɌɝ-

ɣɬɞəɧɑ Ɏɑɗɔɣɔəɧ ɞɚɗɥɔəɧ ɛɚɞɚɗɚɣɔəɧ 

ɘɑəɨɤɑ ɠɌɖɞɔɣɑɝɖɔ ɚɝɞɌɎɗɑəəɚɕ. ɀɌɖ-

ɞɔɣɑɝɖɌɫ ɞɚɗɥɔəɌ ɛɚɞɚɗɚɣɔəɧ ɘɑɒɐɟ 

ɩɞɌɒɌɘɔ (ð185)ö(ð215) ɔ (ð240)ö(ð270) ɘ 

ɝɚɝɞɌɎɗɫɑɞ 25 ɘ.  

Ȼɜɔ ɤɔɜɔəɑ ɩɖɝɛɗɟɌɞɌɢɔɚəəɚɏɚ 

ɍɗɚɖɌ 55 ɘ, ɐɚɛɟɝɞɔɘɚɕ ɤɔɜɔəɑ ɖɌɘɑɜɧ 

28 ɘ ɤɔɜɔəɌ ɘɑɒɐɟɖɌɘɑɜəɚɏɚ ɢɑɗɔɖɌ 

ɐɚɗɒəɌ ɍɧɞɨ əɑ ɘɑəɑɑ 27 ɘ.  

Ȯ ɜɌɍɚɞɑ ɚɛɜɑɐɑɗɑəɚ, ɣɞɚ ɝɖɚɜɚɝɞɨ ɐɑ-

ɠɚɜɘɌɢɔɔ ɢɑɗɔɖɌ ɤɔɜɔəɚɕ 27 ɘ ɝɚɝɞɌɎ-

ɗɫɑɞ 18 ɘɘ/ɏ, ɜɌɝɣɑɞəɌɫ ɝɞɑɛɑəɨ əɌɏɜɟ-

ɒɑəɔɫ ð 0,34, ɖɚɩɠɠɔɢɔɑəɞ ɓɌɛɌɝɌ əɑɝɟ-

ɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɢɑɗɔɖɌ ð 3, ɝɜɚɖ 

ɝɗɟɒɍɧ ɛɜɔ ɟɝɞɜɌəɑəɔɔ ɒɑɝɞɖɚɕ ɚɛɚɜɧ 

ɣɑɜɑɓ 15 ɗɑɞ əɑ ɘɑəɑɑ 40 ɗɑɞ. 

Ȼɚɜɫɐɚɖ ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɔ ɓɌɛɌɝɚɎ 
Ɏ ɩɞɌɒɌɡ (ð132)ö(ð160), (ð185)ö(ð215) 
ɔ (ð240)ö(ð270) ɘ 

ȺɍɚɝəɚɎɌəɔɑ ɛɚɜɫɐɖɌ ɝɚɎɘɑɝɞəɚɕ ɚɞ-

ɜɌɍɚɞɖɔ ɓɌɛɌɝɚɎ Ɏ ɩɞɌɒɌɡ ɛɜɚɎɚɐɔɗɚɝɨ 

ɛɚ əɌɛɜɌɎɗɑəɔɫɘ: ɞɑɚɜɑɞɔɣɑɝɖɌɫ ɚɢɑəɖɌ 

ɎɌɜɔɌəɞɚɎ ɛɚɜɫɐɖɌ ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌ-

ɍɚɞɖɔ ɖɌɘɑɜ Ɏ ɩɞɌɒɌɡ ɝ ɜɌɓɐɑɗɑəɔɑɘ 

ɤɌɡɞəɚɏɚ ɛɚɗɫ əɌ ɏɑɚɞɑɡəɔɣɑɝɖɔɑ 

ɟɣɌɝɞɖɔ (ɐɚɘɑəɧ), ɖɚɞɚɜɧɑ ɝɗɌɏɌɪɞ ɚɍ-

ɥɟɪ ɏɑɚɘɑɡɌəɔɣɑɝɖɟɪ ɝɔɝɞɑɘɟ ɔ ɚɛɜɑɐɑ-

ɗɑəɔɑ ɔɡ Ɏɗɔɫəɔɫ əɌ ɝɔɝɞɑɘɟ ɜɟɐəɔɖɌ Ɏ 

ɢɑɗɚɘ Ɏ ɛɜɚɢɑɝɝɑ Ɏɑɐɑəɔɫ ɚɣɔɝɞəɧɡ ɜɌ-

ɍɚɞ ɛɚ ɚɛɜɑɐɑɗɑəəɚɘɟ ɛɚɜɫɐɖɟ əɌ ɖɌɒ-

ɐɚɘ ɟɣɌɝɞɖɑ; ɣɔɝɗɑəəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ 

ȹȰȽ ɏɑɚɘɑɡɌəɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɜɟɐəɔɖɌ 

ʈ2 Ɏ ɚɞɘɑɞɖɌɡ (+118 ð ɓɑɘəɌɫ ɛɚɎɑɜɡ-

əɚɝɞɨ) ö (ð270) ɘ, Ɏ ɞ.ɣ. ɩɞɌɒɌ (ð240)ö 

(ð270) ɘ ɘɑɞɚɐɚɘ ɖɚəɑɣəɧɡ ɩɗɑɘɑəɞɚɎ 

(ȸȶɉ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘəɚɏɚ 

ɛɌɖɑɞɌ Map3D; ɜɌɝɣɑɞ ɛɌɜɌɘɑɞɜɚɎ ɝɔ-

ɝɞɑɘɧ ɜɌɓɜɌɍɚɞɖɔ Ɏ ɩɞɌɒɑ (ð240)ö(ð270) ɘ: 

ɤɔɜɔəɌ ɢɑɗɔɖɚɎ, ɖɌɘɑɜ ɔ ɐɜ. 

ȿɛɜɌɎɗɑəɔɑ ɏɚɜəɧɘ ɐɌɎɗɑəɔɑɘ ɛɜɔ 

ɖɌɘɑɜəɚɕ ɝɔɝɞɑɘɑ ɜɌɓɜɌɍɚɞɖɔ ɝ ɚɝɞɌɎɗɑ-

əɔɑɘ ɗɑəɞɚɣəɧɡ ɢɑɗɔɖɚɎ ɚɝɟɥɑɝɞɎɗɫ-

ɑɞɝɫ ɝ ɛɚɐɐɑɜɒɌəɔɑɘ ɚɞɖɜɧɞɚɏɚ ɎɧɜɌɍɚ-

ɞɌəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɔ Ɏɝɑɕ əɌɗɑɏɌɪ-

ɥɑɕ ɞɚɗɥɔ ɐɚ ɛɚɎɑɜɡəɚɝɞɔ ɢɑɗɔɖɌɘɔ ɔɓ 

ɖɌɘɑəəɚɕ ɝɚɗɔ, ɚɝɞɌɎɗɫɑɘɧɘɔ Ɏ ɎɧɜɌɍɚ-

ɞɌəəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ əɌ ɐɗɔɞɑɗɨəɧɕ 

ɝɜɚɖ.  

ȻɜɚɎɚɐɔɘɧɑ ɏɑɚɘɑɡɌəɔɣɑɝɖɔɑ əɌɍɗɪ-

ɐɑəɔɫ əɌ ɜɟɐəɔɖɑ ɔ ɌəɌɗɔɓ ɛɚɖɌɓɧɎɌɪɞ, 

ɣɞɚ ɚɍəɌɒɑəɔɫ ɖɜɚɎɗɔ ɖɌɘɑɜ ɟɝɞɚɕɣɔɎɧɑ, 
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ɞɌɖ ɖɌɖ ɝɚɡɜɌəɫɪɞɝɫ Ɏ ɞɑɣɑəɔɑ ɐɗɔɞɑɗɨ-

əɚɏɚ Ɏɜɑɘɑəɔ ɐɚ 40ð50 ɗɑɞ. ȹɑ əɌɍɗɪɐɌ-

ɪɞɝɫ ɞɔɛɚɎɧɑ ɠɚɜɘɧ ɗɚɖɌɗɨəɧɡ ɚɍɜɟɤɑ-

əɔɕ ɖɜɚɎɗɔ ɖɌɘɑɜ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɝɚɍ-

ɝɞɎɑəəɚɏɚ ɎɑɝɌ ɔ ɐɑɕɝɞɎɟɪɥɔɡ əɌɛɜɫɒɑ-

əɔɕ Ɏ ɏɔɐɜɚɝɞɌɞɔɣɑɝɖɚɘ ɔɝɡɚɐəɚɘ əɌɛɜɫ-

ɒɑəəɚɘ ɝɚɝɞɚɫəɔɔ ɘɌɝɝɔɎɌ.  

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɚɣɔɝɞəɧɡ ɜɌɍɚɞ Ɏ 

ɩɞɌɒɌɡ ɚɍɜɌɓɟɑɞɝɫ ɎɧɜɌɍɚɞɌəəɚɑ ɛɜɚ-

ɝɞɜɌəɝɞɎɚ. ȺɞɜɌɍɚɞɌəəɧɕ ɩɞɌɒ ɔɗɔ ɑɏɚ 

ɚɞɐɑɗɨəɧɑ ɟɣɌɝɞɖɔ ɘɚɒəɚ ɛɜɑɐɝɞɌɎɔɞɨ Ɏ 

Ɏɔɐɑ ɞɚəɖɚɕ ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɥɑɗɔ, ɟ ɖɚ-

ɞɚɜɚɕ ɛɜɚɗɑɞ ɛɚɐɜɌɍɚɞɖɔ əɌɘəɚɏɚ 

ɍɚɗɨɤɑ Ɏɧɝɚɞɧ ɩɞɌɒɌ (Ɏɧɑɘɚɣəɚɕ ɘɚɥ-

əɚɝɞɔ). ȸɌɖɝɔɘɌɗɨəɧɑ əɌɏɜɟɓɖɔ Ɏɚɓəɔ-

ɖɌɪɞ əɌ ɖɚəɞɟɜɑ ɎɧɜɌɍɚɞɌəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ (Ɏ ɖɜɚɎɗɑ) Ɏ ɝɑɜɑɐɔəɑ ɛɜɚɗɑɞɌ 

ɛɚɐɜɌɍɚɞɖɔ. Ȼɚ ɘɑɜɑ ɟɐɌɗɑəɔɫ ɚɞ ɢɑəɞɜɌ 

ɎɧɜɌɍɚɞɌəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɖ ɑɏɚ ɖɜɌɫɘ 

ɔ ɚɞ ɏɜɌəɔɢ ɚɞɜɌɍɚɞɖɔ Ɏ ɘɌɝɝɔɎɑ 

əɌɏɜɟɓɖɔ ɛɚɝɞɑɛɑəəɚ ɓɌɞɟɡɌɪɞ. Ȱɗɫ 

ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɍɚɗɨɤɔɡ əɌɏɜɟɓɚɖ əɌ 

ȸȶɂ Ɏ ɛɜɑɐɑɗɌɡ ɚɞɐɑɗɨəɧɡ ɟɣɌɝɞɖɚɎ 

(ɂɑəɞɜɌɗɨəɚɏɚ, ȽɑɎɑɜɚ-Ȯɚɝɞɚɣəɚɏɚ, Ɋɒ-

əɚɏɚ, ȽɑɎɑɜɚ-ȳɌɛɌɐəɚɏɚ, Ɋɏɚ-ȳɌɛɌɐ-

əɚɏɚ) ɛɜɔ ɛɚɐɐɑɜɒɌəɔɔ əɌɗɑɏɌɪɥɑɕ 

ɞɚɗɥɔ ɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɝɘɑɥɑəɔɕ əɑ-

ɛɚɐɐɑɜɒɔɎɌɑɘɧɡ ɣɌɝɞɑɕ əɌɗɑɏɌɪɥɑɕ 

ɞɚɗɥɔ (ɖɜɚɎɗɫ ɖɌɘɑɜ) ɚɝɞɌɎɗɫɪɞɝɫ ɔ ɩɠ-

ɠɑɖɞɔɎəɚ ɜɌɍɚɞɌɪɞ ɢɑɗɔɖɔ ð ɍɌɜɨɑɜəɧɑ, 

ɚɖɚɗɚɤɞɜɑɖɚɎɧɑ, ɜɌɓɏɜɟɓɚɣəɧɑ (ɚɛɚɜ-

əɧɑ), Ɍ ɞɌɖɒɑ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɚɐ ɝɚɗɫ-

əɟɪ ɜɌɐɟɏɟ, ɛɚɐ ɝɖɎɌɒɔəɧ, ɛɜɑɐɚɡɜɌəɔ-

ɞɑɗɨəɧɕ ɛɚɐ ɛɜɚɘɛɗɚɥɌɐɖɟ (ɝɘ. ɜɔɝ. 1). 

ȸȶɂ ɜɌɓɐɑɗɫɪɞ ɚɍɥɑɑ ɎɧɜɌɍɚɞɌəəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ əɌ ɖɌɘɑɜɧ ɔ ɛɜɑɛɫɞɝɞɎɟɪɞ 

ɎɑɜɞɔɖɌɗɨəɧɘ ɝɘɑɥɑəɔɫɘ əɌɗɑɏɌɪɥɑɕ 

ɞɚɗɥɔ. Ȼɜɔ ɩɞɚɘ ɝɌɘɔ ȸȶɂ ɝɒɔɘɌɪɞɝɫ 

ɛɚ ɎɑɜɞɔɖɌɗɔ ɔ ɜɌɝɤɔɜɫɪɞɝɫ Ɏ ɏɚɜɔɓɚə-

ɞɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɟɛɜɌɎɗɑəɔɑ ɏɚɜəɧɘ ɐɌɎɗɑəɔɑɘ ɛɜɔ ɖɌ-

ɘɑɜəɚɕ ɝɔɝɞɑɘɑ ɜɌɓɜɌɍɚɞɖɔ ɝ ɚɝɞɌɎɗɑ-

əɔɑɘ ɗɑəɞɚɣəɧɡ ɢɑɗɔɖɚɎ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ 

ɞɚɘ, ɣɞɚ ɚɝɞɌɎɗɑəəɧɑ ȸȶɂ ɚɏɜɌəɔɣɔ-

ɎɌɪɞ ɝɘɑɥɑəɔɑ əɌɗɑɏɌɪɥɑɕ ɞɚɗɥɔ ɔ 

ɜɌɓɜɟɤɑəɔɑ ɘɌɝɝɔɎɌ ɖɜɚɎɗɔ. Ȼɜɔ ɩɞɚɘ 

ɝɌɘɔ ȸȶɂ, ɐɑɠɚɜɘɔɜɟɫɝɨ ɝɚɎɘɑɝɞəɚ ɝ 

əɌɗɑɏɌɪɥɑɕ ɞɚɗɥɑɕ, əɌɏɜɟɒɌɪɞɝɫ ɏɚɜ-

əɧɘ ɐɌɎɗɑəɔɑɘ.  

ȺɝɑɐɌəɔɑ ɖɜɚɎɗɔ ɔ ɛɚɐəɫɞɔɑ ɛɚɣɎɧ 

ɛɜɚɔɝɡɚɐɔɞ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɏɜɟɓɖɔ Ɏɑɜ-

ɞɔɖɌɗɨəɚɏɚ ɏɜɌɎɔɞɌɢɔɚəəɚɏɚ ɐɌɎɗɑəɔɫ 

əɌ ɚɍəɌɒɑəəɧɡ ɛɚɎɑɜɡəɚɝɞɫɡ ɖɜɚɎɗɔ ɔ 

ɛɚɣɎɧ ɚɞɜɌɍɚɞɌəəɧɡ ɚɣɔɝɞəɧɡ ɖɌɘɑɜ. 

Ƚɍɗɔɒɑəɔɑ (ɖɚəɎɑɜɏɑəɢɔɪ) ɖɜɚɎɗɔ ɔ 

ɛɚɣɎɧ əɌ ɏɜɌəɔɢɑ ɎɧɜɌɍɚɞɌəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ ɘɚɒəɚ ɛɜɔəɫɞɨ əɟɗɑɎɧɘ, ɘɌɖ-

ɝɔɘɌɗɨəɧɑ ɝɘɑɥɑəɔɫ ɛɜɚɔɝɡɚɐɫɞ Ɏ ɢɑə-

ɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɎɧɜɌɍɚɞɌəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ. Ƚɘɑɥɑəɔɫ ɘɌɝɝɔɎɌ ɐɑɠɚɜɘɔ-

ɜɟɪɞ ɢɑɗɔɖɔ.  

ȹɌɏɜɟɓɖɌ əɌ ȸȶɂ ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚ-

əɌɗɨəɌ Ɏɑɗɔɣɔəɑ ɝɒɌɞɔɫ ɔ ɑɏɚ ɒɑɝɞɖɚ-

ɝɞɔ [17ð19]. Ȼɜɔ ɩɞɚɘ əɌɏɜɟɓɖɔ əɌ ɢɑ-

ɗɔɖɔ ɜɌɝɛɜɑɐɑɗɫɪɞɝɫ əɑɜɌɎəɚɘɑɜəɚ ɔ 

ɓɌɎɔɝɫɞ ɚɞ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɝɛɚɗɚ-

ɒɑəɔɫ ȸȶɂ: ɢɑəɞɜɌɗɨəɧɑ ɢɑɗɔɖɔ, 

əɌɔɍɚɗɑɑ ɟɐɌɗɑəəɧɑ ɚɞ ɖɚəɞɟɜɌ ɜɟɐəɚɏɚ 

ɞɑɗɌ ɔɗɔ ɍɌɜɨɑɜəɧɡ, ɘɌɝɝɔɎəɧɡ ɢɑɗɔ-

ɖɚɎ, ɎɚɝɛɜɔəɔɘɌɪɞ əɌ ɝɑɍɫ ɍɚɗɨɤɟɪ 

əɌɏɜɟɓɖɟ, ɣɑɘ ɛɑɜɔɠɑɜɔɕəɧɑ, ɞɌɖ ɖɌɖ 

ɝɘɑɥɑəɔɫ ɘɌɝɝɔɎɌ ɍɚɗɨɤɑ ɔɘɑəəɚ Ɏ ɢɑə-

ɞɜɑ ɚɣɔɝɞəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ. ȻɜɫɘɌɫ ɓɌ-

Ɏɔɝɔɘɚɝɞɨ əɌɏɜɟɓɖɔ əɌ ɢɑɗɔɖ ɚɞ ɑɏɚ 

ɒɑɝɞɖɚɝɞɔ (ɣɑɘ ɒɑɝɞɣɑ ȸȶɂ, ɞɑɘ ɍɚɗɨ-

ɤɟɪ əɌɏɜɟɓɖɟ ɚə ɎɚɝɛɜɔəɔɘɌɑɞ) ɛɜɔɎɚ-

ɐɔɞ ɖ ɞɚɘɟ, ɣɞɚ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɟɛɜɌɎɗɑ-

əɔɫ ɏɚɜəɧɘ ɐɌɎɗɑəɔɑɘ ɟɎɑɗɔɣɑəɔɑ ɝɑɣɑ-

əɔɫ ɢɑɗɔɖɚɎ ɝɎɑɜɡ ɛɜɚɑɖɞəɚɏɚ ð əɑɢɑɗɑ-

ɝɚɚɍɜɌɓəɚ (ɚəɔ ɝɞɌəɟɞ ɍɚɗɑɑ ɒɑɝɞɖɔɘɔ ɔ 

ɍɟɐɟɞ ɎɚɝɛɜɔəɔɘɌɞɨ ɍɚɗɨɤɟɪ əɌɏɜɟɓɖɟ).  

Ⱥɐəɚ ɔɓ ɚɝəɚɎəɧɡ ɞɜɑɍɚɎɌəɔɕ ɝɚɎ-

ɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɔ ɓɌɛɌɝɚɎ Ɏ ɚɞɜɌɍɌɞɧ-

ɎɌɑɘɧɡ ɔ ɛɜɚɑɖɞɔɜɟɑɘɚɘ ɩɞɌɒɌɡ ð ɚɍɑɝ-

ɛɑɣɑəɔɑ ɜɌɎəɚɘɑɜəɚɏɚ ɝɐɎɔɒɑəɔɫ əɌɗɑ-

ɏɌɪɥɑɕ ɝɚɗɫəɚɕ ɞɚɗɥɔ, ɔɝɖɗɪɣɌɪɥɑɏɚ 

ɎɚɓəɔɖəɚɎɑəɔɑ Ɏ əɑɕ ɓɚə ɚɛɌɝəɧɡ ɖɚə-

ɢɑəɞɜɌɢɔɕ əɌɛɜɫɒɑəɔɕ. ȰɌəəɚɑ ɟɝɗɚ-

Ɏɔɑ ɐɚɝɞɔɏɌɑɞɝɫ ɓɌ ɝɣɑɞ ɝɚɍɗɪɐɑəɔɫ ɜɌɓ-

ɜɌɍɚɞɌəəɚɏɚ ɛɚɜɫɐɖɌ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ Ɏ 

ɩɞɌɒɑ (ð240)ö(ð270) ɘ ɝ ɚɝɞɌɎɗɑəɔɑɘ Ɏɜɑ-

ɘɑəəɧɡ ɢɑɗɔɖɚɎ ɛɚɐ ɐɑɠɚɜɘɔɜɟɑɘɧɘɔ 

ɟɣɌɝɞɖɌɘɔ Ɏ ɩɞɌɒɑ (ð132)ö(ð160) ɘ ɔ ɛɚ-

ɝɞɚɫəəɧɘ ɘɚəɔɞɚɜɔəɏɚɘ ɝɚɝɞɚɫəɔɫ ɢɑ-

ɗɔɖɚɎ, ɛɚɞɚɗɚɣɔə ɖɌɘɑɜ, ɐɑɠɚɜɘɌɢɔɚə-

əɧɡ ɛɜɚɢɑɝɝɚɎ. ȺɝəɚɎɌ ɛɜɑɐɗɚɒɑəəɚɏɚ 

ɛɚɜɫɐɖɌ ð ɚɍɑɝɛɑɣɑəɔɑ ɟɝɗɚɎɔɕ əɑɛɚɗ-

əɚɕ ɛɚɐɜɌɍɚɞɖɔ əɌɗɑɏɌɪɥɑɕ ɞɚɗɥɔ Ɏ 



ȳɆəɝɓɡɏ ɈɋɗɘɓɎɐ ȦɖɐɘɎɐɎ 
 

13 

ɖɌɒɐɧɕ ɘɚɘɑəɞ Ɏɜɑɘɑəɔ əɌ ɗɚɖɌɗɨəɧɡ 

ɟɣɌɝɞɖɌɡ ɜɟɐəɚɏɚ ɞɑɗɌ.   

ȮɑɗɔɣɔəɌ əɌɏɜɟɓɚɖ əɌ ȸȶɂ əɌ ɖɌɒ-

ɐɚɘ ɟɣɌɝɞɖɑ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɫɘɚɕ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɩɖɎɔɎɌɗɑəɞəɚɏɚ ɛɜɚɗɑɞɌ ɎɧɜɌ-

ɍɚɞɌəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ. Ƀɑɘ Ɏɧɤɑ ɩɖɎɔ-

ɎɌɗɑəɞəɧɕ ɛɜɚɗɑɞ ɟɣɌɝɞɖɌ, ɞɑɘ Ɏɧɤɑ 

əɌɏɜɟɓɖɔ əɌ ȸȶɂ. ȽɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫ-

əɔɑ ɚɖɌɓɧɎɌɑɞ ɠɚɜɘɌ ɔ ɒɑɝɞɖɚɝɞɨ ɢɑɗɔ-

ɖɚɎ: ɣɑɘ ɘɑəɨɤɑ ɒɑɝɞɖɚɝɞɨ ɢɑɗɔɖɚɎ 

(ɍɚɗɨɤɑ ɎɧɝɚɞɌ ɔɗɔ ɘɑəɨɤɑ ɐɔɌɘɑɞɜɧ), 

ɞɑɘ əɔɒɑ əɌɏɜɟɓɖɌ əɌ əɔɡ.  

ȽɚɓɐɌəɔɑ ɟɝɗɚɎɔɕ əɑɛɚɗəɚɕ ɛɚɐɜɌ-

ɍɚɞɖɔ əɌɗɑɏɌɪɥɑɕ ɞɚɗɥɔ ɔ ɟɝɗɚɎɔɕ ɜɌɎ-

əɚɘɑɜəɚɏɚ ɝɐɎɔɒɑəɔɫ əɌɗɑɏɌɪɥɑɕ 

ɞɚɗɥɔ ɛɜɔ ɜɌɓɜɌɍɚɞɖɑ ɝɚɗɫəɚɏɚ ɖɟɛɚɗɌ 

ɝɚɓɐɌɑɞɝɫ ɓɌ ɝɣɑɞ ɜɌɓɜɌɍɚɞɌəəɚɕ ɝɡɑɘɧ 

ɜɌɓɐɑɗɑəɔɫ əɌ ɟɣɌɝɞɖɔ ɝɚɗɫəɚɏɚ ɖɟɛɚɗɌ 

Ɏ ɖɌɒɐɚɘ ɚɞɜɌɍɌɞɧɎɌɑɘɚɘ ɩɞɌɒɑ ɝ ɚɝɞɌɎ-

ɗɑəɔɑɘ ɢɑɗɔɖɚɎ (ɝɘ. ɜɔɝ. 1):  

¶ ɟɣɌɝɞɚɖ ɂɑəɞɜɌɗɨəɧɕ ɚɏɜɌəɔɣɔɎɌ-

ɑɞɝɫ ɝ ɓɌɛɌɐəɚɕ ɝɞɚɜɚəɧ ɚɛɚɜəɧɘ ɜɌɓ-

ɏɜɟɓɚɣəɧɘ ɢɑɗɔɖɚɘ ɘɑɒɐɟ ɖɌɘɑɜɌɘɔ 

ʈ13 ɔ 11; ɝ Ɏɚɝɞɚɣəɚɕ ɝɞɚɜɚəɧ ð ɚɛɚɜ-

əɧɘ ɜɌɓɏɜɟɓɚɣəɧɘ ɢɑɗɔɖɚɘ ɘɑɒɐɟ ɖɌ-

ɘɑɜɌɘɔ ʈ18 ɔ 20; ɝ ɝɑɎɑɜɌ ð ɍɌɜɨɑɜəɧɘ 

ɢɑɗɔɖɚɘ ɔ ɚɡɜɌəəɧɘ ɛɚɐ ɝɖɎɌɒɔəɧ 

ʈ253 ɔ 507; ɝ ɪɏɌ ð ɚɡɜɌəəɧɘ ɢɑɗɔɖɚɘ 

ɛɚɐ ɛɜɚɘɛɗɚɥɌɐɖɟ ɔ ɚɖɚɗɚɤɞɜɑɖɚɎɧɘ; 

¶ ɟɣɌɝɞɚɖ ȽɑɎɑɜɚ-Ȯɚɝɞɚɣəɧɕ ɚɏɜɌəɔɣɔ-

ɎɌɑɞɝɫ ɝ ɓɌɛɌɐəɚɕ ɝɞɚɜɚəɧ ɚɛɚɜəɧɘ ɜɌɓ-

ɏɜɟɓɚɣəɧɘ ɢɑɗɔɖɚɘ ɘɑɒɐɟ ɖɌɘɑɜɌɘɔ 

ʈ18ð20 ɔ ɚɡɜɌəəɧɘ ɛɚɐ ɛɜɚɘɛɗɚɥɌɐɖɟ; 

ɝ Ɏɚɝɞɚɣəɚɕ ð ɍɌɜɨɑɜəɧɘ ɢɑɗɔɖɚɘ; ɝ ɝɑ-

ɎɑɜɌ ð ɍɌɜɨɑɜəɧɘ ɢɑɗɔɖɚɘ ɔ ɚɡɜɌəəɧɘɔ 

ɢɑɗɔɖɌɘɔ ɛɚɐ ɝɖɎɌɒɔəɧ ʈ1 ɔ 268; ɝ ɪɏɌ ð 

ɚɖɚɗɚɤɞɜɑɖɚɎɧɘ ɢɑɗɔɖɚɘ; Ɏ ɢɑəɞɜɌɗɨ-

əɚɕ ɣɌɝɞɔ ɟɣɌɝɞɖɌ ɞɌɖɒɑ ɚɝɞɌɎɗɑə ɚɛɚɜ-

əɧɕ ɜɌɓɏɜɟɓɚɣəɧɕ ɢɑɗɔɖ ɘɑɒɐɟ ɖɌɘɑ-

ɜɌɘɔ 22 ɔ 27 Ɏ ɩɞɌɒɑ (ð185)ö(ð215) ɘ;  

¶ ɟɣɌɝɞɚɖ Ɋɒəɧɕ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ ɝ 

ɓɌɛɌɐəɚɕ ɝɞɚɜɚəɧ ɚɡɜɌəəɧɘɔ ɢɑɗɔɖɌɘɔ 

ɛɚɐ ɛɜɚɘɛɗɚɥɌɐɖɟ ɔ ɛɚɐ ɪɒəɟɪ ɝɚɗɫ-

əɟɪ ɜɌɐɟɏɟ; ɝ Ɏɚɝɞɚɣəɚɕ ɝɞɚɜɚəɧ ð ɍɌɜɨ-

ɑɜəɧɘ ɢɑɗɔɖɚɘ; ɝ ɝɑɎɑɜəɚɕ ɝɞɚɜɚəɧ ð 

ɚɖɚɗɚɤɞɜɑɖɚɎɧɘ ɢɑɗɔɖɚɘ; ɝ ɪɒəɚɕ ð ɍɌ-

ɜɨɑɜəɧɘ ɢɑɗɔɖɚɘ ɔ ɚɡɜɌəəɧɘ ɛɚɐ ɝɖɎɌ-

ɒɔəɟ ʈ505; Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ 

ɟɣɌɝɞɖɌ ɞɌɖɒɑ ɚɝɞɌɎɗɑə ɚɡɜɌəəɧɕ ɢɑɗɔɖ 

ɛɚɐ ɝɖɎɌɒɔəɟ ʈ255; 

¶ ɟɣɌɝɞɚɖ ȽɑɎɑɜɚ-ȳɌɛɌɐəɧɕ ɝ ɓɌɛɌɐ-

əɚɕ ɣɌɝɞɔ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ ɍɌɜɨɑɜəɧɘ 

ɢɑɗɔɖɚɘ ɔ ɚɡɜɌəəɧɘ ɛɚɐ ɝɖɎɌɒɔəɧ 

ʈ514 ɔ 251; ɝ Ɏɚɝɞɚɣəɚɕ ɝɞɚɜɚəɧ ð ɜɌɓ-

ɏɜɟɓɚɣəɧɘ ɢɑɗɔɖɚɘ ɘɑɒɐɟ ɖɌɘɑɜɌɘɔ 

ʈ13 ɔ 11; ɝ ɝɑɎɑɜəɚɕ ɣɌɝɞɔ ð ɍɌɜɨɑɜəɧɘ 

ɢɑɗɔɖɚɘ; ɝ ɪɏɌ ð ɚɖɚɗɚɤɞɜɑɖɚɎɧɘ ɢɑɗɔ-

ɖɚɘ ɔ ɚɡɜɌəəɧɘ ɛɚɐ ɝɖɎɌɒɔəɟ ȶɚɓɧ-

ɜɑɎɌ; Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɟɣɌɝɞɖɌ 

ɞɌɖɒɑ ɚɝɞɌɎɗɑə ɚɡɜɌəəɧɕ ɢɑɗɔɖ ɛɚɐ 

ɝɖɎɌɒɔəɟ ʈ5; 

¶ ɟɣɌɝɞɚɖ Ɋɏɚ-ȳɌɛɌɐəɧɕ ɝ ɓɌɛɌɐəɚɕ 

ɝɞɚɜɚəɧ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ ɍɌɜɨɑɜəɧɘ ɢɑ-

ɗɔɖɚɘ; ɝ Ɏɚɝɞɚɣəɚɕ ɝɞɚɜɚəɧ ð ɚɡɜɌə-

əɧɘɔ ɢɑɗɔɖɌɘɔ ɛɚɐ ɪɒəɟɪ ɔ ɝɑɎɑɜəɟɪ 

ɝɚɗɫəɧɑ ɜɌɐɟɏɔ, Ɍ ɞɌɖɒɑ ɛɚɐ ɛɜɚɘɛɗɚ-

ɥɌɐɖɟ; ɝ ɝɑɎɑɜəɚɕ ɝɞɚɜɚəɧ ð ɚɖɚɗɚɤɞɜɑ-

ɖɚɎɧɘ ɢɑɗɔɖɚɘ; ɝ ɪɒəɚɕ ɝɞɚɜɚəɧ ð ɍɌ-

ɜɨɑɜəɧɘ ɢɑɗɔɖɚɘ; Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ 

ɟɣɌɝɞɖɌ ɞɌɖɒɑ ɚɝɞɌɎɗɑə ɚɡɜɌəəɧɕ ɢɑɗɔɖ 

ɛɚɐ ɝɖɎɌɒɔəɟ ȶɚɓɧɜɑɎɌ, Ɍ ɞɌɖɒɑ ɣɌɝɞɨ 

ɘɌɝɝɔɎɌ ɓɌ ɝɣɑɞ əɑɝɔɘɘɑɞɜɔɣəɚɏɚ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ ɖɌɘɑɜ 1 ɔ 1-ɍɔɝ. 

ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɝɡɑɘɌ ɜɌɝɛɚɗɚɒɑ-

əɔɫ ɢɑɗɔɖɚɎ Ɏ ɛɜɑɐɑɗɌɡ ɝɚɗɫəɚɏɚ ɖɟɛɚɗɌ 

ɛɚɓɎɚɗɔɗɌ ɝɚɓɐɌɞɨ ɟɝɗɚɎɔɫ əɑɛɚɗəɚɕ 

ɛɚɐɜɌɍɚɞɖɔ əɌɗɑɏɌɪɥɑɕ ɞɚɗɥɔ ɔ ɜɌɎəɚ-

ɘɑɜəɚɏɚ ɑɑ ɝɐɎɔɒɑəɔɫ ɛɜɔ Ɏɑɐɑəɔɔ 

ɚɣɔɝɞəɧɡ ɜɌɍɚɞ. Ʉɔɜɚɖɔɑ ɍɌɜɨɑɜəɧɑ, 

ɚɛɚɜəɧɑ, ɚɖɚɗɚɤɞɜɑɖɚɎɧɑ, ɜɌɓɏɜɟɓɚɣ-

əɧɑ ɔ ɐɜɟɏɔɑ ɢɑɗɔɖɔ ɚɍɗɌɐɌɪɞ ɛɚɎɧ-

ɤɑəəɚɕ ɒɑɝɞɖɚɝɞɨɪ ɔ əɑɝɟɥɑɕ ɝɛɚɝɚɍəɚ-

ɝɞɨɪ. Ȼɚɩɞɚɘɟ ɚəɔ ɛɜɔ ɘɌɗɧɡ ɐɑɠɚɜɘɌ-

ɢɔɫɡ ɝɛɚɝɚɍəɧ ɎɚɝɛɜɔəɔɘɌɞɨ əɌ ɝɑɍɫ 

ɍɚɗɨɤɟɪ əɌɏɜɟɓɖɟ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ 

əɌɏɜɟɓɖɌ əɌ ȸȶɂ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑ ɛɚɗ-

əɧɘ Ɏɑɝɚɘ ɖɌɘɑəəɚɕ ɝɚɗɔ ɐɚ ɛɚɎɑɜɡəɚ-

ɝɞɔ, Ɍ ɞɚɗɨɖɚ ɑɏɚ ɣɌɝɞɨɪ. ȶɚɩɠɠɔɢɔɑəɞ 

əɌɏɜɟɓɖɔ əɌ ȸȶɂ ɍɟɐɑɞ ɘɑəɨɤɑ 1, ɞɌɖ 

ɖɌɖ ɣɌɝɞɨ əɌɏɜɟɓɖɔ ɜɌɝɛɜɑɐɑɗɫɑɞɝɫ əɌ 

ɍɌɜɨɑɜəɧɑ, ɚɛɚɜəɧɑ, ɚɖɚɗɚɤɞɜɑɖɚɎɧɑ, 

ɜɌɓɏɜɟɓɚɣəɧɑ ɔ ɐɜɟɏɔɑ ɢɑɗɔɖɔ. ɄɔɜɔəɌ 

ɐɌəəɧɡ ɢɑɗɔɖɚɎ ɜɌɝɝɣɔɞɌəɌ ɐɗɫ ɩɞɌɒɌ 

(ð240)ö(ð270) ɘ ɝ ɖɚɩɠɠɔɢɔɑəɞɚɘ ɓɌɛɌɝɌ 

ɛɜɚɣəɚɝɞɔ 3, ɐɗɫ ɢɑɗɔɖɚɎ ɛɚɐ ɝɚɗɫəɧɑ 

ɜɌɐɟɏɔ ð ɝ ɖɚɩɠɠɔɢɔɑəɞɚɘ ɓɌɛɌɝɌ ɛɜɚɣ-

əɚɝɞɔ 5. ȰɜɟɏɌɫ ɠɟəɖɢɔɫ ɐɌəəɧɡ ɢɑɗɔ-

ɖɚɎ ð ɗɚɖɌɗɔɓɌɢɔɫ ɚɍɜɟɤɑəɔɕ Ɏ ɝɗɟɣɌɑ 

ɜɌɓɜɟɤɑəɔɫ ȸȶɂ Ɏ ɛɜɑɐɑɗɌɡ ɚɞɐɑɗɨəɧɡ 

ɟɣɌɝɞɖɚɎ.  
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Ȼɜɔ ɜɌɓɜɌɍɚɞɖɑ ɛɑɜɑɖɜɧɎɌɪɥɔɡ Ɏ 

ɛɗɌəɑ ɩɞɌɒɑɕ ɎɌɒəɧɘ ɩɗɑɘɑəɞɚɘ ɝɔ-

ɝɞɑɘɧ ɫɎɗɫɑɞɝɫ ɘɑɒɩɞɌɒəɧɕ ɢɑɗɔɖ (ɛɚ-

ɞɚɗɚɣɔəɌ). ȾɌɖ ɖɌɖ ɘɚɥəɚɝɞɨ ɛɚɞɚɗɚ-

ɣɔəɧ 25 ɘ ð ɩɞɌɒɔ ɫɎɗɫɪɞɝɫ ɝɍɗɔɒɑə-

əɧɘɔ ɔ ɞɜɑɍɟɑɞɝɫ ɝɚɍɗɪɐɑəɔɑ ɝɚɚɝəɚɝɞɔ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɘɑɒɐɟɖɌɘɑɜəɧɡ ɢɑɗɔ-

ɖɚɎ. Ȳɑɝɞɖɚɝɞɨ ɝɎɫɓɖɔ ɛɚ ɎɑɜɞɔɖɌɗɔ ɔɓ 

ɐɎɟɡ ɔ ɍɚɗɑɑ ɢɑɗɔɖɚɎ ɝɟɥɑɝɞɎɑəəɚ əɔɒɑ, 

ɣɑɘ ɚɐɔəɚɣəɚɏɚ ɢɑɗɔɖɌ. Ȼɚɩɞɚɘɟ ɛɜɔ Ɏɑ-

ɐɑəɔɔ ɏɚɜəɧɡ ɜɌɍɚɞ əɌ ɝɍɗɔɒɑəəɧɡ ɩɞɌ-

ɒɌɡ ɎɝɑɏɐɌ ɛɜɚɔɝɡɚɐɔɞ ɛɜɚɢɑɝɝ ɛɑɜɑɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ əɌɏɜɟɓɚɖ ɘɑɒɐɟ ɢɑɗɔɖɌɘɔ.  

Ȼɜɔ ɚɞɜɌɍɚɞɖɑ ɐɎɟɡ ɔ ɍɚɗɑɑ ɩɞɌɒɑɕ 

ɛɚɫɎɗɫɑɞɝɫ əɚɎɧɑ ɖɚəɝɞɜɟɖɞɔɎəɧɑ ɩɗɑ-

ɘɑəɞɧ ð ɘɑɒɩɞɌɒəɧɑ ɢɑɗɔɖɔ ɘɑɒɐɟ ɝɚ-

ɚɝəɧɘɔ ȸȶɂ əɌ ɝɍɗɔɒɑəəɧɡ ɩɞɌɒɌɡ, 

ɖɚɞɚɜɧɑ ɜɑɓɖɚ ɝəɔɒɌɪɞ əɌɐɑɒəɚɝɞɨ 

ɟɛɜɌɎɗɑəɔɫ ɏɚɜəɧɘ ɐɌɎɗɑəɔɑɘ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɚɍɝɗɑɐɚɎɌəɔɕ ɝɚɝɞɚɫəɔɫ ɖɌ-

ɘɑɜ ɛɜɚɎɌɗɧ ɛɚɞɚɗɚɣɔə əɑ əɌɍɗɪɐɌ-

ɗɔɝɨ.  

Ȼɜɔ ɚɞɜɌɍɚɞɖɑ ɝɍɗɔɒɑəəɧɡ ɩɞɌɒɑɕ 

əɌɏɜɟɓɖɌ əɌ ȸȶɂ Ɏ Ɏɑɜɡəɑɘ ɩɞɌɒɑ ɛɜɔ 

ɑɏɚ əɌɣɌɗɨəɚɕ ɚɞɜɌɍɚɞɖɑ əɑ ɛɜɑɎɧɤɌɑɞ 

ɜɌɝɣɑɞəɟɪ ɔ ɢɑɗɔɖɔ ɚɍɗɌɐɌɪɞ ɛɜɚɑɖɞ-

əɚɕ əɑɝɟɥɑɕ ɝɛɚɝɚɍəɚɝɞɨɪ. Ȯ ɢɑəɞɜɌɗɨ-

əɚɕ ɣɌɝɞɔ ɎɧɜɌɍɚɞɌəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ 

əɌɏɜɟɓɖɔ ɍɚɗɨɤɑ, ɣɑɘ əɌ ɠɗɌəɏɌɡ. Ȼɜɔ 

ɚɞɜɌɍɚɞɖɑ ɝɗɑɐɟɪɥɑɏɚ ɩɞɌɒɌ Ɏɛɑɜɑɐɔ 

ɠɜɚəɞɌ Ɏɑɐɑəɔɫ ɚɣɔɝɞəɧɡ ɜɌɍɚɞ ɠɚɜɘɔ-

ɜɟɑɞɝɫ ɓɚəɌ ɚɛɚɜəɚɏɚ ɐɌɎɗɑəɔɫ (ɛɚɎɧ-

ɤɑəəɧɡ əɌɏɜɟɓɚɖ), ɖɚɞɚɜɌɫ ɚɖɌɓɧɎɌɑɞ 

Ɏɗɔɫəɔɑ əɌ ȸȶɂ (əɌ əɑɝɖɚɗɨɖɚ ɜɫɐɚɎ), 

ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ Ɏɑɜɡəɑɘ ɩɞɌɒɑ Ɏ 

əɌɛɜɌɎɗɑəɔɔ ɚɞɜɌɍɌɞɧɎɌɑɘɚɏɚ ɘɌɝɝɔɎɌ. 

ȳɚəɌ ɚɛɚɜəɚɏɚ ɐɌɎɗɑəɔɫ ɠɚɜɘɔɜɟɑɞɝɫ 

əɌ ɏɜɌəɔɢɑ ɚɞɜɌɍɚɞɖɔ ɚɣɑɜɑɐəɚɕ ɖɜɌɕ-

əɑɕ ɖɌɘɑɜɧ. ȺɞɜɌɍɚɞɖɌ ɖɌɘɑɜ ɛɚɐɎɔɏɌ-

ɑɞɝɫ, ɛɚɩɞɚɘɟ ɜɌɝɛɜɑɐɑɗɑəɔɑ əɌɏɜɟɓɚɖ 

ɛɚɝɞɚɫəəɚ ɘɑəɫɑɞɝɫ. ȹɌɔɍɚɗɨɤɑɕ 

əɌɏɜɟɓɖɑ ɛɚɐɎɑɜɒɑəɧ ȸȶɂ əɌ Ɏɑɜɡəɑɘ 

ɩɞɌɒɑ, Ɏ ɘɚɘɑəɞ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ ð Ɏ 

əɔɒəɑɘ ɩɞɌɒɑ (ɜɔɝ. 4). Ȼɚɩɞɚɘɟ ɛɜɔ ɚɞ-

ɜɌɍɚɞɖɑ əɔɒəɑɏɚ ɩɞɌɒɌ ɝɚɝɞɚɫəɔɑ Ɏɑɜɡ-

əɔɡ ȸȶɂ ɍɚɗɑɑ ɚɝɗɌɍɗɑəəɚɑ, ɣɑɘ əɌ 

əɔɒəɑɘ. Ȼɚɝɗɑ ɛɚɗəɚɕ ɚɞɜɌɍɚɞɖɔ əɔɒ-

əɑɏɚ ɩɞɌɒɌ əɌɏɜɟɓɖɔ ɝəɔɒɌɪɞɝɫ ɐɚ ɛɜɚ-

ɑɖɞəɚɏɚ ɟɜɚɎəɫ.  

 

ȶɎɗ. 4. ȻɆɖɆɐɘɋɖ ɕɋɖɋɖɆɗɕɖɋɊɋɑɋɓɎɥ 
ɓɆɉɖəɍɔɐ ɒɋɌɊə ȲȰȼ ɕɖɎ ɔɘɖɆɇɔɘɐɋ 

ɗɇɑɎɌɋɓɓɡɛ ɣɘɆɌɋɏ, ɗ ɔɘɖɆɇɔɘɐɔɏ ɐɆɒɋɖ 
Ɉ ɓɎɌɓɋɒ ɣɘɆɌɋ [17; 18]: 1 ï ɣɕɤɖɆ 
ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɓɆɕɖɥɌɋɓɎɏ ɕɔɗɑɋ 
ɔɘɖɆɇɔɘɐɎ Ɉɋɖɛɓɋɉɔ ɣɘɆɌɆ; 2 ï ɣɕɤɖɆ  
ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɓɆɕɖɥɌɋɓɎɏ ɕɔɗɑɋ 

ɔɘɖɆɇɔɘɐɎ ɓɎɌɓɋɉɔ ɣɘɆɌɆ 

Ƚ ɟɣɑɞɚɘ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɜɌɓɜɌɍɚɞɌə ɝɗɑɐɟɪɥɔɕ ɛɚɜɫɐɚɖ ɝɚɎɘɑɝɞ-

əɚɕ ɚɞɜɌɍɚɞɖɔ ɓɌɛɌɝɚɎ ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ 

ɩɞɌɒɌɡ (ɜɔɝ. 5): 

1. Ȯ ɩɞɌɒɑ (ð185)ö(ð215) ɘ ɐɚɜɌɍɌɞɧ-

ɎɌɪɞɝɫ ɓɌɛɌɝɧ (ɖɌɘɑɜɧ I ɔ II  ɚɣɑɜɑɐɔ) 

ɝɚɏɗɌɝəɚ ɟɞɎɑɜɒɐɑəəɚɘɟ ɛɜɚɑɖɞɟ ɚɞ 

ɠɗɌəɏɚɎ ɖ ɢɑəɞɜɌɗɨəɚɘɟ ɟɣɌɝɞɖɟ ɘɑɝɞɚ-

ɜɚɒɐɑəɔɫ. ȹɑ ɚɞɜɌɍɌɞɧɎɌɪɞɝɫ ɓɌɛɌɝɧ 

ɘɑɒɐɟ ɖɌɘɑɜɌɘɔ ʈ11ð18 əɌ ɢɑəɞɜɌɗɨ-

əɚɘ ɔ ʈ23ð26 əɌ ɝɑɎɑɜəɚ-Ɏɚɝɞɚɣəɚɘ 

ɟɣɌɝɞɖɌɡ ɐɗɫ ɚɡɜɌəɧ ɟɣɌɝɞɖɚɎ Ɏ ɩɞɌɒɑ  

(ð132)ö(ð160) ɘ ɚɞɜɌɍɚɞɌəəɧɡ ɝ ɚɝɞɌɎɗɑ-

əɔɑɘ ɛɜɚɝɑɣɑəəɧɡ ɘɑɒɐɟɖɌɘɑɜəɧɡ ɢɑ-

ɗɔɖɚɎ.  

2. Ȯ ɩɞɌɒɑ (ð240)ö(ð270) ɘ ɓɌɛɌɝɧ ɚɞ-

ɜɌɍɌɞɧɎɌɪɞɝɫ ɚɞ ɢɑəɞɜɌɗɨəɚɏɚ ɟɣɌɝɞɖɌ 

ɖ ɠɗɌəɏɌɘ ɘɑɝɞɚɜɚɒɐɑəɔɫ. Ȯ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ ɛɚɩɞɌɛəɚ ɚɞɜɌɍɌɞɧɎɌɪɞɝɫ ɖɌ-

ɘɑɜɧ I ɚɣɑɜɑɐɔ əɌ ɢɑəɞɜɌɗɨəɚɘ ɟɣɌɝɞɖɑ 

ɛɚɐ Ɏɜɑɘɑəəɚ ɚɝɞɌɎɗɑəəɧɘ ɛɚɞɚɗɚɣəɧɘ 

ɢɑɗɔɖɚɘ ɘɚɥəɚɝɞɨɪ 80 ɘ Ɏ ɚɞɘ. (ð160)ö 

(ð240) ɘ ɘɑɒɐɟ ɖɌɘɑɜɌɘɔ ʈ11ð18. Ȼɜɔ 

ɩɞɚɘ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ ɛɚɐɐɑɜɒɌəɔɑ ɘɌɝ-

ɝɔɎɌ ɜɌɓɏɜɟɓɚɣəɧɘɔ ɢɑɗɔɖɌɘɔ Ɏ ɩɞɌɒɑ 

(ð240)ö(ð270) ɘ əɌ ɢɑəɞɜɌɗɨəɚɘ ɟɣɌɝɞɖɑ 

ɎɖɗɪɣɌɪɥɔɘɔ ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɕ ɍɗɚɖ 

(ɖɌɘɑɜɧ II ɚɣɑɜɑɐɔ) ɔ ɘɑɒɐɟɖɌɘɑɜəɧɕ 

ɢɑɗɔɖ. 

3. Ȼɚɝɗɑ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ I ɚɣɑɜɑɐɔ Ɏ 

ɩɞɌɒɑ (ð240)ö(ð270) ɘ əɌ ɢɑəɞɜɌɗɨəɚɘ 

ɟɣɌɝɞɖɑ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɜɌɓɎɔɞɔɑ ɚɣɔɝɞ-
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əɧɡ ɜɌɍɚɞ Ɏ ɩɞɌɒɑ ɛɜɚɔɝɡɚɐɔɞ ɛɚ əɌɛɜɌɎ-

ɗɑəɔɪ ɚɞ ɢɑəɞɜɌ ɖ ɠɗɌəɏɌɘ ɘɑɝɞɚɜɚɒɐɑ-

əɔɫ ɛɚɐ ɚɞɜɌɍɚɞɌəəɧɘɔ ɖɌɘɑɜɌɘɔ I ɔ II 

ɚɣɑɜɑɐɔ Ɏ ɩɞɌɒɑ (ð185)ö(ð215) ɘ əɌ Ƚɑ-

Ɏɑɜɚ-Ȯɚɝɞɚɣəɚɘ, Ɋɒəɚɘ, ȽɑɎɑɜɚ-ȳɌɛɌɐ-

əɚɘ ɔ Ɋɏɚ-ȳɌɛɌɐəɚɘ ɟɣɌɝɞɖɌɡ. ȰɌəəɧɕ 

ɛɚɜɫɐɚɖ ɎɧɍɜɌə ɝ ɟɣɑɞɚɘ ɞɚɏɚ, ɣɞɚ Ɏɛɑ-

ɜɑɐɔ ɠɜɚəɞɌ Ɏɑɐɑəɔɫ ɚɣɔɝɞəɧɡ ɜɌɍɚɞ 

ɠɚɜɘɔɜɟɑɞɝɫ ɓɚəɌ ɚɛɚɜəɚɏɚ ɐɌɎɗɑəɔɫ, 

ɖɚɞɚɜɌɫ ɛɚ ɘɑɜɑ ɟɐɌɗɑəɔɫ ɚɞ ɢɑəɞɜɌ ɖ 

ɠɗɌəɏɌɘ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɞɌɖɒɑ ɍɟɐɑɞ 

ɛɚɐɎɔɏɌɞɨɝɫ ɖ ɠɗɌəɏɌɘ ɘɑɝɞɚɜɚɒɐɑəɔɫ 

ɚɞ ɚɡɜɌəɫɑɘɧɡ ɢɑɗɔɖɚɎ ɔ ɢɑəɞɜɌɗɨəɚɏɚ 

ɟɣɌɝɞɖɌ.  

4. Ȼɚɝɗɑ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ I ɚɣɑɜɑɐɔ Ɏ 

ɩɞɌɒɑ (ð240)ö(ð270) ɘ ɐɗɫ ɝɚɓɐɌəɔɫ ɟɝɗɚ-

Ɏɔɕ ɜɌɎəɚɘɑɜəɚɏɚ ɝɐɎɔɒɑəɔɫ əɌɗɑɏɌɪ-

ɥɑɕ ɞɚɗɥɔ ɛɚɩɞɌɛəɚ ɚɞɜɌɍɌɞɧɎɌɪɞɝɫ 

ɖɌɘɑɜɧ II ɚɣɑɜɑɐɔ, ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ 

ɜɌɓɏɜɟɓɚɣəɧɡ ɢɑɗɔɖɌɡ əɌ ȽɑɎɑɜɚ-Ȯɚ-

ɝɞɚɣəɚɘ, Ɋɒəɚɘ, ȽɑɎɑɜɚ-ȳɌɛɌɐəɚɘ ɔ 

Ɋɏɚ-ȳɌɛɌɐəɚɘ ɟɣɌɝɞɖɌɡ ɚɞ ɢɑəɞɜɌɗɨ-

əɚɏɚ ɟɣɌɝɞɖɌ ɖ ɠɗɌəɏɌɘ ɘɑɝɞɚɜɚɒɐɑəɔɫ. 

5. Ȼɚɝɗɑ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ I ɔ II ɚɣɑ-

ɜɑɐɔ Ɏ ɩɞɌɒɑ (ð240)ö(ð270) ɘ əɌ ɟɣɌɝɞɖɌɡ 

ȽɑɎɑɜɚ-Ȯɚɝɞɚɣəɚɘ, Ɋɒəɚɘ, ȽɑɎɑɜɚ-ȳɌ-

ɛɌɐəɚɘ ɔ Ɋɏɚ-ȳɌɛɌɐəɚɘ ɚɞɜɌɍɌɞɧɎɌ-

ɪɞɝɫ ɖɌɘɑɜɧ I ɚɣɑɜɑɐɔ əɌ ɢɑəɞɜɌɗɨəɚɘ 

ɟɣɌɝɞɖɑ ɔ əɌ ɝɑɎɑɜɚ-Ɏɚɝɞɚɣəɚɘ ɟɣɌɝɞɖɌɡ 

Ɏ ɛɚɞɚɗɚɣəɚɘ ɢɑɗɔɖɑ ɘɚɥəɚɝɞɨɪ 80 ɘ Ɏ 

ɩɞɌɒɑ (ð185)ö(ð215) ɘ. ȰɌɗɑɑ ɚɞɜɌɍɌɞɧ-

ɎɌɪɞɝɫ ɖɌɘɑɜɧ II ɚɣɑɜɑɐɔ əɌ ɢɑəɞɜɌɗɨ-

əɚɘ ɔ əɌ ɝɑɎɑɜɚ-Ɏɚɝɞɚɣəɚɘ ɟɣɌɝɞɖɌɡ Ɏ ɛɚ-

ɞɚɗɚɣəɚɘ ɢɑɗɔɖɑ ɘɚɥəɚɝɞɨɪ 80 ɘ Ɏ 

ɩɞɌɒɑ (ð185)ö(ð215) ɘ. ȰɌɗɑɑ ɚɞɜɌɍɌɞɧ-

ɎɌɪɞɝɫ ɖɌɘɑɜɧ II ɚɣɑɜɑɐɔ əɌ ɢɑəɞɜɌɗɨ-

əɚɘ ɟɣɌɝɞɖɑ ɔ əɌ ɝɑɎɑɜɚ-Ɏɚɝɞɚɣəɚɘ Ɏ 

ɩɞɌɒɑ (ð240)ö(ð270) ɘ.

 

ȶɎɗ. 5. ȨɋɖɘɎɐɆɑɢɓɆɥ ɗɛɋɒɆ ɉɋɔɒɋɛɆɓɎɝɋɗɐɔɏ ɗɎɗɘɋɒɡ ɖəɊɓɎɐɆ ɷ2: 1 ï ɕɔɘɔɑɔɝɓɡɏ 
ɜɋɑɎɐ Ɉ ɔɘɒ. (+118)õ(ï132) ɒ (ɈɐɑɤɝɆɋɘ ɈɔɊɔɍɆɟɎɘɓəɤ ɘɔɑɟə ɒɔɟɓɔɗɘɢɤ 130 ɒ);  
2 ï ɇɆɖɢɋɖɓɡɏ ɜɋɑɎɐ; 3 ï ɜɋɓɘɖɆɑɢɓɡɏ əɝɆɗɘɔɐ; 4  ï ɗɋɈɋɖɔ-Ɉɔɗɘɔɝɓɡɏ əɝɆɗɘɔɐ;  

5 ï ɗɋɈɋɖɔ-ɍɆɕɆɊɓɡɏ əɝɆɗɘɔɐ; 6  ï Ɉɖɋɒɋɓɓɡɏ ɕɔɘɔɑɔɝɓɡɏ ɜɋɑɎɐ ɒɔɟɓɔɗɘɢɤ 80 ɒ Ɉ ɔɘɒ. 
(ï160)õ(ï240) ɒ ɒɋɌɊə ɐɆɒɋɖɆɒɎ ɷ22 Ɏ 27; 7 ï ɔɕɔɖɓɡɏ ɖɆɍɉɖəɍɔɝɓɡɏ ɜɋɑɎɐ ɒɋɌɊə 
ɐɆɒɋɖɆɒɎ ɷ 11 Ɏ 13; 8  ï ɔɕɔɖɓɡɏ ɖɆɍɉɖəɍɔɝɓɡɏ ɜɋɑɎɐ ɒɋɌɊə ɐɆɒɋɖɆɒɎ ɷ18 Ɏ 20;  

9  ï ɒɋɌɣɘɆɌɓɡɏ ɜɋɑɎɐ ɒɋɌɊə ɣɘɆɌɆɒɎ (ï132)õ(ï160) ɒ Ɏ (ï185)õ(ï215) ɒ;  
10 ï ɒɋɌɣɘɆɌɓɡɏ ɜɋɑɎɐ ɒɋɌɊə ɣɘɆɌɆɒɎ (ï185)õ(ï215) Ɏ (ï240)õ(ï270) ɒ;   

11 ï ɜɋɓɘɖɆɑɢɓɡɏ əɝɆɗɘɔɐ Ɉ ɣɘɆɌɋ (ï240)õ(ï270) ɒ; 12 ï Ɉɖɋɒɋɓɓɡɏ ɕɔɘɔɑɔɝɓɡɏ 
ɜɋɑɎɐ ɒɔɟɓɔɗɘɢɤ 80 ɒ Ɉ ɔɘɒ. (ï160)õ(ï240) ɒ ɓɆ ɜɋɓɘɖɆɑɢɓɔɒ əɝɆɗɘɐɋ
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ȸɚɐɑɗɔɜɚɎɌəɔɑ ȹȰȽ ɘɌɝɝɔɎɌ  
ɛɜɔ ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɑ ɓɌɛɌɝɚɎ  
ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ ɩɞɌɒɌɡ (ð132)ö(ð160), 
(ð185)ö(ð215) ɔ (ð240)ö(ð270) ɘ  
ȴɗɑɢɖɚɏɚ ɘɑɝɞɚɜɚɒɐɑəɔɫ 

Ȯ ɜɌɘɖɌɡ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ 

ɜɌɍɚɞɧ ɛɜɚɎɚɐɔɗɚɝɨ ɣɔɝɗɑəəɚɑ ɘɚɐɑɗɔ-

ɜɚɎɌəɔɑ ȹȰȽ ɏɑɚɘɑɡɌəɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ 

ɜɟɐəɔɖɌ ʈ2 Ɏ ɚɞɘɑɞɖɌɡ (+118)ö(ð270) ɘ, 

Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɚɑɖɞɔɜɟɑɘɚɏɚ ɩɞɌɒɌ  

(ð240)ö(ð270) ɘ ɘɑɞɚɐɚɘ ɏɜɌəɔɣəɧɡ ɔə-

ɞɑɏɜɌɗɨəɧɡ ɟɜɌɎəɑəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɌɖɑɞɌ Map3D ɝ 

ɌɐɌɛɞɌɢɔɑɕ ɘɑɞɚɐɌ ȾɑɜɢɌɏɔ ɖ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɘɚɐɑɗɔɜɚɎɌəɔɫ [20]. ȼɑɓɟɗɨɞɌɞɧ ɘɚ-

ɐɑɗɔɜɚɎɌəɔɫ ɛɚɓɎɚɗɔɗɔ ɟɞɚɣəɔɞɨ ɛɜɑɐ-

ɗɌɏɌɑɘɧɕ ɛɚɜɫɐɚɖ ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌ-

ɍɚɞɖɔ ɓɌɛɌɝɚɎ ɖɌɘɑəəɚɕ ɝɚɗɔ Ɏ ɩɞɌɒɌɡ.  

Ȱɗɫ ɜɌɝɣɑɞɚɎ ɔ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌ-

ɗɌɝɨ ɛɜɚɏɜɌɘɘəɧɕ ɘɌɖɑɞ Map3D, Ɏɝɞɜɚ-

ɑəəɧɕ ȽȬȻȼ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɝɗɚɒəɧɡ 

ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ, ɌəɌɗɔɓ ɔ ɎɔɓɟɌɗɔ-

ɓɌɢɔɫ ɏɚɜəɚɏɚ ɐɌɎɗɑəɔɫ ɔ ɟɛɜɟɏɔɡ ɐɑ-

ɠɚɜɘɌɢɔɕ əɌ ɖɚəɞɟɜɑ ɎɧɜɌɍɚɞɚɖ (ɖɌɘɑɜ) 

ɔ Ɏ ɢɑɗɔɖɌɡ, ɜɌɓɗɔɣəɧɑ ɖɜɔɞɑɜɔɔ əɌɜɟ-

ɤɑəəɚɝɞɔ ɘɌɝɝɔɎɌ ɖɌɘɑəəɚɕ ɝɚɗɔ [21]. 

Ȱɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ əɌɜɟɤɑəəɚɝɞɔ 

ɢɑɗɔɖɚɎ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɐɑɕɝɞɎɔɫ ɔɓɍɧɞɚɣ-

əɚɏɚ əɌɛɜɫɒɑəɔɫ (ɞ.ɑ. əɌɛɜɫɒɑəɔɫ, ɛɜɑ-

ɎɧɤɌɪɥɑɏɚ ɛɜɑɐɑɗɨəɚɑ) ɛɜɔ ɟɛɜɟɏɚɘ 

ɌəɌɗɔɓɑ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɜɔɞɑɜɔɕ ɛɜɚɣəɚ-

ɝɞɔ ɁɟɖɌ-ȭɜɌɟəɌ, ɖɚɞɚɜɧɕ ɫɎɗɫɑɞɝɫ 

ɠɟəɖɢɔɑɕ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɔ ɘɔəɔɘɌɗɨ-

əɚɏɚ ɏɗɌɎəɧɡ əɌɛɜɫɒɑəɔɕ, Ɍ ɞɌɖɒɑ 

ɛɜɚɣəɚɝɞəɧɡ ɝɎɚɕɝɞɎ ɘɌɝɝɔɎɌ ɖɌɘɑəəɚɕ 

ɝɚɗɔ.  

ɉɞɚɞ ɖɜɔɞɑɜɔɕ ɚɝɚɍɑəəɚ ɡɚɜɚɤɚ ɛɚɐ-

ɡɚɐɔɞ ɐɗɫ ɚɢɑəɖɔ ɟɝɞɚɕɣɔɎɚɝɞɔ ɏɚɘɚɏɑə-

əɚɏɚ ɘɌɝɝɔɎɌ, ɖɚɞɚɜɧɘ ɫɎɗɫɑɞɝɫ ɖɌɘɑə-

əɌɫ ɝɚɗɨ ȴɗɑɢɖɚɏɚ ɘɑɝɞɚɜɚɒɐɑəɔɫ. 

Ȼɜɚɣəɚɝɞɨ ɘɌɝɝɔɎɌ ɖɌɘɑəəɚɕ ɝɚɗɔ ɍɧɗɌ 

ɚɛɜɑɐɑɗɑəɌ ɛɚ ɚɍɚɍɥɑəəɚɘɟ ɖɜɔɞɑɜɔɪ 

ɁɟɖɌ-ȭɜɌɟəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘɧ RocLab.  

Ƚ ɟɣɑɞɚɘ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ɣɔɝɗɑəəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ȹȰȽ ɏɑɚɘɑ-

ɡɌəɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɜɟɐəɔɖɌ ʈ2 Ɏ ɚɞ-

ɘɑɞɖɌɡ (+118)ö(ð270) ɘ, Ɏ ɞ.ɣ. ɛɜɚɑɖɞɔɜɟ-

ɑɘɚɏɚ ɩɞɌɒɌ (ð240)ö(ð270) ɘ ɔ ɚɛɜɑɐɑ-

ɗɑəəɚɏɚ ɛɚɜɫɐɖɌ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ ɛɚɗɟ-

ɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ: 

¶ ɔɝɡɚɐəɧɑ Ɏɡɚɐəɧɑ ɛɌɜɌɘɑɞɜɧ Ɏ ɣɔɝ-

ɗɑəəɟɪ ɘɚɐɑɗɨ ɐɚɝɞɌɞɚɣəɚ ɐɚɝɞɚɎɑɜəɧɑ, 

ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɝɞɑɛɑəɨ ɞɚɣəɚɝɞɔ ɛɚɗɟ-

ɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɣɔɝɗɑəəɚɏɚ ɘɚɐɑɗɔ-

ɜɚɎɌəɔɫ ɘɚɒəɚ ɝɣɔɞɌɞɨ Ɏɧɝɚɖɚɕ;  

¶ ɘɔəɔɘɌɗɨəɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɓɌɛɌɝɌ 

ɛɜɚɣəɚɝɞɔ Ɏ ȸȶɂ ɛɚɝɗɑ ɛɚɗəɚɕ ɝɚɎɘɑɝɞ-

əɚɕ ɚɞɜɌɍɚɞɖɔ ɓɌɛɌɝɚɎ Ɏɚ Ɏɝɑɡ ɩɞɌɒɌɡ, ɝɚ-

ɏɗɌɝəɚ ɜɑɓɟɗɨɞɌɞɌɘ ɜɌɝɣɑɞɚɎ, ɝɚɝɞɌɎɔɗ: 

2,0 Ɏ ɩɞɌɒɑ (ð132)ö(ð160) ɘ; 1,9 Ɏ ɩɞɌɒɑ  

(ð185)ö(ð215) ɘ; 1,7 Ɏ ɩɞɌɒɑ (ð240)ö(ð270) ɘ 

(ɜɔɝ. 6, 7); ɐɚɛɟɝɞɔɘɧɘ ɖɚɩɠɠɔɢɔɑəɞɚɘ 

ɓɌɛɌɝɌ ɛɜɚɣəɚɝɞɔ ɢɑɗɔɖɚɎ ɛɜɔ ɟɝɗɚɎɔɔ 

Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɔɝɡɚɐ-

əɧɡ Ɏɡɚɐəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɣɔɞɌɑɞɝɫ Ó1,5;  

¶ ɜɑɓɟɗɨɞɌɞɧ ɣɔɝɗɑəəɚɏɚ ɘɚɐɑɗɔɜɚɎɌ-

əɔɫ ɛɚɓɎɚɗɫɪɞ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ ɞɚɘ, ɣɞɚ 

ɘɑɒɐɟɖɌɘɑɜəɧɑ ɢɑɗɔɖɔ ɍɟɐɟɞ ɟɝɞɚɕɣɔ-

Ɏɧɘɔ ɛɜɔ ɚɞɜɌɍɚɞɖɑ ɓɌɛɌɝɚɎ ɖɌɘɑəəɚɕ 

ɝɚɗɔ Ɏ ɩɞɌɒɑ (ð240)ö(ð270) ɘ ɔ ɎɧɍɜɌə-

əɧɕ ɛɚɜɫɐɚɖ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ ɘɚɒəɚ 

ɝɣɔɞɌɞɨ ɚɍɚɝəɚɎɌəəɧɘ; 

¶ ɞɑɡəɚɏɑəəɌɫ ɞɜɑɥɔəɚɎɌɞɚɝɞɨ Ɏ ɛɚɞɚ-

ɗɚɣəɚɘ ɢɑɗɔɖɑ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌɐ ɩɞɌ-

ɒɚɘ (ð132)ö(ð160) ɘ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ Ɏ 

ɏɗɟɍɔəɟ ɘɌɝɝɔɎɌ ɖɜɚɎɗɔ əɑ ɍɚɗɑɑ ɣɑɘ əɌ 

25 ɘ, ɛɜɔɣɑɘ ɑɑ ɔəɞɑəɝɔɎəɚɝɞɨ əɑɓəɌɣɔ-

ɞɑɗɨəɌɫ: ɖɌɖɌɫ-ɗɔɍɚ əɑɟɝɞɚɕɣɔɎɚɝɞɨ 

ɘɌɝɝɔɎɌ Ɏ ɖɜɚɎɗɑ ɖɌɘɑɜ əɑ ɚɒɔɐɌɑɞɝɫ;  

¶ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɑɜɔɚɐɔɣɑɝɖɚɑ ɛɜɔ-

ɘɑəɑəɔɑ ɛɚɐɚɍəɚɏɚ ɌəɌɗɔɓɌ Ɏ ɞɑɣɑəɔɑ 

Ɏɝɑɏɚ ɛɑɜɔɚɐɌ ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɔ ɓɌ-

ɛɌɝɚɎ ɖɌɘɑəəɚɕ ɝɚɗɔ ɜɟɐəɔɖɌ ʈ2. 

ȮɧɎɚɐɧ 
Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɚɛɜɑɐɑɗɑəɧ ɎɌɜɔɌəɞɧ ɔ ɟɝɗɚ-

Ɏɔɫ ɍɑɓɚɛɌɝəɚɕ ɔ ɩɠɠɑɖɞɔɎəɚɕ ɚɞɜɌ-

ɍɚɞɖɔ ɓɌɛɌɝɚɎ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɖɌɘɑəəɚɕ 

ɝɚɗɔ, ɟɣɔɞɧɎɌɪɥɔɑ ɏɑɚɘɑɡɌəɔɣɑɝɖɔɑ 

ɚɝɚɍɑəəɚɝɞɔ ɠɌɖɞɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ ɜɌ-

əɑɑ ɚɞɜɌɍɚɞɌəəɧɡ ɤɌɡɞ ɔ ɏɚɜɔɓɚəɞɚɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɔ ɓɌɞɚɛɗɑəəɧɡ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ 

ɚɍɚɝəɚɎɌɞɨ ɚɝəɚɎəɧɑ ɞɜɑɍɚɎɌəɔɫ ɖ ɛɜɚ-

ɑɖɞɔɜɚɎɌəɔɪ ɜɌɢɔɚəɌɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ 

ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɔ ɩɞɌɒɑɕ. 
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ȶɎɗ. 6. ȩɔɖɎɍɔɓɘɆɑɢɓɡɋ (Ɇ) Ɏ ɈɋɖɘɎɐɆɑɢɓɡɋ (ɇ) ɖɆɗɝɋɘɓɡɋ ɗɋɘɐɎ ɒɔɊɋɑɎ

 

 

 
 

ȶɎɗ. 7. ȰɔɣɚɚɎɜɎɋɓɘ ɍɆɕɆɗɆ ɕɖɔɝɓɔɗɘɎ Ɉ ɒɋɌɊəɐɆɒɋɖɓɡɛ ɜɋɑɎɐɆɛ Ɉ ɞɆɉɋ 10  
ɕɔ ɈɋɖɘɎɐɆɑɢɓɔɏ ɖɆɗɝɋɘɓɔɏ ɗɋɘɐɋ 4 Ɉɔ Ɉɗɋɛ ɔɘɖɆɇɆɘɡɈɆɋɒɡɛ ɣɘɆɌɆɛ

Ⱥɛɜɑɐɑɗɑə ɛɚɜɫɐɚɖ Ɏɧɛɚɗəɑəɔɫ ɐɌə-

əɚɏɚ ɎɔɐɌ ɜɌɍɚɞ, ɖɚɞɚɜɧɕ ɎɖɗɪɣɌɑɞ: ɔɓɟ-

ɣɑəɔɑ əɚɜɘɌɞɔɎəɚ-ɞɑɡəɔɣɑɝɖɚɕ ɐɚɖɟ-

ɘɑəɞɌɢɔɔ ɛɜɑɐɛɜɔɫɞɔɫ ɔ ɝɚɝɞɚɫəɔɫ ɏɚɜ-

əɧɡ ɜɌɍɚɞ; ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɘɌɝɝɔɎɌ ɖɌ-

ɘɑəəɚɕ ɝɚɗɔ; ɔɝɝɗɑɐɚɎɌəɔɑ ɠɔɓɔɖɚ-ɘɑ-

ɡɌəɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ ɖɌɘɑəəɚɕ ɝɚɗɔ əɌ 

ɜɌɓɗɔɣəɧɡ ɏɚɜɔɓɚəɞɌɡ; ɚɍɚɝəɚɎɌəɔɑ ɚɝ-

əɚɎəɧɡ ɞɜɑɍɚɎɌəɔɕ, ɛɜɑɐɦɫɎɗɫɑɘɧɡ ɖ 

ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɑ ɓɌɛɌɝɚɎ Ɏ ɩɞɌɒɌɡ; 

ɞɑɚɜɑɞɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɎɌɜɔɌəɞɚɎ ɛɚ-

ɜɫɐɖɌ ɝɚɎɘɑɝɞəɚɕ ɚɞɜɌɍɚɞɖɔ ɖɌɘɑɜ Ɏ ɩɞɌ-

ɒɌɡ ɝ ɜɌɓɐɑɗɑəɔɑɘ ɤɌɡɞəɚɏɚ ɛɚɗɫ əɌ 

ɏɑɚɞɑɡəɔɣɑɝɖɔɑ ɟɣɌɝɞɖɔ, ɖɚɞɚɜɧɑ ɝɗɌ-

ɏɌɪɞ ɚɍɥɟɪ ɏɑɚɘɑɡɌəɔɣɑɝɖɟɪ ɝɔɝɞɑɘɟ ɔ 

ɚɛɜɑɐɑɗɑəɔɑ ɔɡ Ɏɗɔɫəɔɫ əɌ ɝɔɝɞɑɘɟ ɜɟɐ-

əɔɖɌ Ɏ ɢɑɗɚɘ Ɏ ɛɜɚɢɑɝɝɑ Ɏɑɐɑəɔɫ ɚɣɔɝɞ-

əɧɡ ɜɌɍɚɞ ɛɚ ɚɛɜɑɐɑɗɑəəɚɘɟ ɛɚɜɫɐɖɟ əɌ 

ɖɌɒɐɚɘ ɟɣɌɝɞɖɑ; ɜɌɓɜɌɍɚɞɖɌ ɛɚɜɫɐɖɌ ɚɞ-

ɜɌɍɚɞɖɔ ɖɌɘɑɜ Ɏ ɩɞɌɒɌɡ; ɜɌɝɣɑɞ ɛɌɜɌɘɑɞ-

ɜɚɎ ɝɔɝɞɑɘɧ ɜɌɓɜɌɍɚɞɖɔ ɐɗɫ ɛɜɚɑɖɞɔɜɟ-

ɑɘɚɏɚ ɩɞɌɒɌ; ɣɔɝɗɑəəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ 

ȹȰȽ ɏɑɚɘɑɡɌəɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɜɟɐəɔɖɌ 

ɔ ɐɜ.
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Ƚ.Ƚ. Ȼɔɗɔɛɑəɖɚ, Ȭ.Ȼ. ȻɚɞɌɛɑəɖɚɎ,  

Ȱ.ȱ. ȭɌɍɚɤɔə, Ƚ.ȯ. ȰɒɌɠɌɜɚɎ  

ȸȶȘȻȷȰȴȶȴȷȸȳȴȯ Ȯ ȪȨȹȻȷȰȴȶȴȷȸȳȴȯ  

ȶȫȪȹȰȸȴȶȳȴ-ȲȹȱɂȸȮȵȱȮȰȦȸȴȶȳɁȯ  

ȩȮȪȶȦȨȱȮȽȫȷȰȮȯ ȵȶȮȨȴȪ 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʧʨʦʩʪʦʛʦ ʥʘʩʦʩʥʦʛʦ ʧʨʠʚʦʜʘ (ʟʥʘʯʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ 
ʥʘʩʦʩʦʚ) ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʠʪʴ ʚ ʝʛʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʤʫʣʴʪʠ-
ʧʣʠʢʘʪʦʨ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʫʶ ʟʘʛʨʫʟʢʫ ʥʘʩʦʩʦʚ ʚʦ 
ʚʩʝ ʧʝʨʠʦʜʳ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ, ʩʥʠʞʝʥʠʝ ʫʩʪʘʥʦʚʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘʩʦʩʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʩʪʦʡ ʛʠʜʨʦʧʨʠʚʦʜ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ, ʫʩʪʘʥʦ-
ʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ, ʥʘʩʦʩ, ʩʥʠʞʝʥʠʝ. 

Ȯ ɜɫɐɟ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɘɧɡ ɏɔɐɜɌɎ-

ɗɔɣɑɝɖɔɡ ɛɜɔɎɚɐɚɎ ɘɌɤɔə əɌɡɚɐɔɞɝɫ 

ɛɜɚɝɞɚɕ əɌɝɚɝəɧɕ ɛɜɔɎɚɐ, ɔɘɑɪɥɔɕ ɐɚ-

ɝɞɌɞɚɣəɚ Ɏɧɝɚɖɔɕ ɖ.ɛ.ɐ. (0,6ð0,815), ɘɌ-

ɗɧɑ ɏɌɍɌɜɔɞɧ ɔ ɛɜɚɝɞɚɑ ɟɛɜɌɎɗɑəɔɑ. Ƚɟ-

ɥɑɝɞɎɑəəɧɘ əɑɐɚɝɞɌɞɖɚɘ ɩɞɚɏɚ ɛɜɔɎɚɐɌ 

ɫɎɗɫɑɞɝɫ ɓəɌɣɔɞɑɗɨəɌɫ ɟɝɞɌəɚɎɚɣəɌɫ 

ɘɚɥəɚɝɞɨ əɌɝɚɝɚɎ, ɖɚɞɚɜɌɫ əɑ ɛɚɗəɚɝɞɨɪ 

ɔɝɛɚɗɨɓɟɑɞɝɫ əɌ ɓəɌɣɔɞɑɗɨəɚɘ ɔəɞɑɜ-

ɎɌɗɑ ɜɌɍɚɣɑɏɚ ɢɔɖɗɌ. Ȱɗɫ ɖɚɘɛɑəɝɌɢɔɔ 

ɩɞɚɏɚ əɑɐɚɝɞɌɞɖɌ ɛɚ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɑɐɟ-

ɝɘɌɞɜɔɎɌɪɞ ɖɜɌɞɖɚɎɜɑɘɑəəɟɪ ɜɌɍɚɞɟ 

ɛɜɔɎɚɐəɧɡ ɐɎɔɏɌɞɑɗɑɕ əɌɝɚɝɚɎ ɝ ɛɑɜɑ-

ɏɜɟɓɖɚɕ, ɟɝɞɌəɌɎɗɔɎɌɪɞ əɌɝɚɝɧ ɝ əɑ-

ɝɖɚɗɨɖɔɘɔ ɝɞɟɛɑəɫɘɔ ɐɌɎɗɑəɔɫ ɔ ɛɚ-

ɐɌɣɔ, ɔɝɛɚɗɨɓɟɪɞ ɘɌɡɚɎɔɣəɧɕ ɛɜɔɎɚɐ 

əɌɝɚɝɚɎ, ɝəɌɍɒɌɪɞ ɛɜɔɎɚɐ ɘɟɗɨɞɔɛɗɔɖɌ-

ɞɚɜɚɘ ɔ əɌɛɚɗəɔɞɑɗɨəɧɘ ɍɌɖɚɘ. 

ȴɓɎɑɝɞəɚ ɞɌɖɒɑ, ɣɞɚ ɩɖɝɛɗɟɌɞɌɢɔɚə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɚɝɞɚɏɚ əɌɝɚɝəɚɏɚ ɛɜɔ-

ɎɚɐɌ ɘɚɒəɚ ɛɚɎɧɝɔɞɨ, ɝɐɑɗɌɎ ɑɏɚ ɜɑɐɟɖ-

ɞɚɜəɚ-ɘɟɗɨɞɔɛɗɔɖɌɞɚɜəɧɘ. ȾɌɖɚɕ ɛɜɔ-

Ɏɚɐ ɔɘɑɑɞ ɜɌɎəɚɘɑɜəɟɪ ɓɌɏɜɟɓɖɟ əɌɝɚ-

ɝɚɎ, ɘɑəɨɤɑɑ ɜɌɍɚɣɑɑ ɐɌɎɗɑəɔɑ əɌɝɚɝɚɎ 

ɔ, ɖɌɖ ɜɑɓɟɗɨɞɌɞ ɩɞɚɏɚ, ɘɑəɨɤɟɪ ɟɝɞɌəɚ-

Ɏɚɣəɟɪ ɘɚɥəɚɝɞɨ ɛɜɔɎɚɐəɧɡ ɐɎɔɏɌɞɑ-

ɗɑɕ əɌɝɚɝɚɎ. ȿɖɌɓɌəəɧɕ ɩɠɠɑɖɞ ɔɘɑɑɞ 

ɘɑɝɞɚ ɖɌɖ Ɏ ɚɐəɚɢɔɗɔəɐɜɚɎɚɘ ɛɜɔɎɚɐɑ, 

ɞɌɖ ɔ Ɏ ɐɎɟɡɢɔɗɔəɐɜɚɎɚɘ. Ȯ ɛɑɜɎɚɘ ɝɗɟ-

ɣɌɑ (ɜɔɝ. 1) ɔɝɛɚɗɨɓɟɪɞɝɫ ɚɐɔəɌɜəɧɕ ɜɑ-

ɐɟɖɞɚɜ 8 ɛɜɔ ɡɚɗɚɝɞɚɘ ɡɚɐɑ ɔ ɚɐɔəɌɜəɧɕ 

ɘɟɗɨɞɔɛɗɔɖɌɞɚɜ 5 ɛɜɔ ɜɌɍɚɣɑɘ ɡɚɐɑ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɚɐəɚɢɔɗɔəɐɜɚɎɧɘ ɝɔɗɚɎɧɘ 

ɍɗɚɖɚɘ 1, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɚɐɌɎɌɞɨ ɒɔɐ-
ɖɚɝɞɨ Ɏ ɝɔɗɚɎɚɕ ɢɔɗɔəɐɜ əɌɛɜɫɘɟɪ ɚɞ 

əɌɝɚɝɚɎ Ɏ ɛɜɚɘɑɒɟɞɖɑ ɘɑɒɐɟ Ɏɖɗɪɣɑ-

əɔɑɘ Ɏ ɜɌɍɚɞɟ ɜɑɐɟɖɞɚɜɌ ɔ ɘɟɗɨɞɔɛɗɔ-

ɖɌɞɚɜɌ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɛɚɗɟɣɌɑɘ ɞɜɑɡɝɖɚ-

ɜɚɝɞəɚɕ ɛɜɔɎɚɐ: 

1) ɛɑɜɎɌɫ ɝɖɚɜɚɝɞɨ (ɜɑɐɟɖɞɚɜəɌɫ):  

 ;
K

V
V

ɜ

ə

ɜ=                         (1) 

2) ɎɞɚɜɌɫ ɝɖɚɜɚɝɞɨ (əɌɝɚɝəɌɫ): 

;
S

Q
V

ɛ

ə
ə =                           (2) 

3) ɞɜɑɞɨɫ ɝɖɚɜɚɝɞɨ (ɘɟɗɨɞɔɛɗɔɖɌɞɚɜ-

əɌɫ):   

,
K

V
V

ɘ

ə

ɘ =                        (3),  

ɏɐɑ Qə ð ɛɚɐɌɣɌ əɌɝɚɝɚɎ, ɘ3/ɝ; Sɛ ð ɛɗɚ-

ɥɌɐɨ ɛɚɜɤəɫ ɝɔɗɚɎɚɏɚ ɢɔɗɔəɐɜɌ, ɘ2; 
2

1

1

öö

÷

õ

ææ

ç

å
=

D

d
K ɜ  ð ɖɚɩɠɠɔɢɔɑəɞ  ɜɑɐɟɖɢɔɔ 

(Kɜ < 1); d1 < D1 ð ɐɔɌɘɑɞɜ ɛɚɜɤəɑɕ ɜɑ-

ɐɟɖɞɚɜɌ (ɜɔɝ. 1); 

2

ö
÷

õ
æ
ç

å
=

d

D
K ɘ  ð ɖɚɩɠɠɔɢɔ-

ɑəɞ ɘɟɗɨɞɔɛɗɔɖɌɢɔɔ (Kɘ  > 1); d < D ð 

ɐɔɌɘɑɞɜ ɛɚɜɤəɑɕ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ 

(ɜɔɝ. 1).
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ȶɎɗ. 1. ȷɛɋɒɆ ɘɖɋɛɗɐɔɖɔɗɘɓɔɉɔ ɕɖɎɈɔɊɆ

Ȯɚ Ɏɞɚɜɚɘ ɝɗɟɣɌɑ (ɜɔɝ. 2) ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɝɐɎɚɑəəɧɕ ɜɑɐɟɖɞɚɜ 12 ɛɜɔ ɡɚɗɚɝɞɚɘ ɡɚɐɑ 

ɔ ɝɐɎɚɑəəɧɕ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜ 11 ɛɜɔ ɜɌ-

ɍɚɣɑɘ ɡɚɐɑ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɐɎɟɡɢɔɗɔəɐɜɚ-

Ɏɧɘ ɝɔɗɚɎɧɘ ɍɗɚɖɚɘ, ɝ ɝɔɗɚɎɧɘɔ ɢɔɗɔə-

ɐɜɌɘɔ 3 ɔ ɎɚɓɎɜɌɞəɧɘɔ ɢɔɗɔəɐɜɌɘɔ 4. 
ȹɑɚɍɡɚɐɔɘɚɝɞɨ ɚɍɑɝɛɑɣɑəɔɫ ɝɔəɡɜɚəəɚɕ 

ɜɌɍɚɞɧ ɝɔɗɚɎɧɡ ɢɔɗɔəɐɜɚɎ ɔɝɖɗɪɣɌɑɞ ɛɚ-

ɐɌɣɟ ɒɔɐɖɚɝɞɔ Ɏ ɩɞɔ ɢɔɗɔəɐɜɧ əɌɛɜɫɘɟɪ 

ɚɞ əɌɝɚɝɚɎ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɛɚɗɟɣɌɑɘ ɐɎɟɡ-

ɝɖɚɜɚɝɞəɚɕ ɛɜɔɎɚɐ: 

1) ɛɑɜɎɌɫ ɝɖɚɜɚɝɞɨ (ɜɑɐɟɖɞɚɜəɌɫ): 

 ;
K

V
V

ɜ

ə

ɜ=                       (4) 

2) ɎɞɚɜɌɫ ɝɖɚɜɚɝɞɨ (ɘɟɗɨɞɔɛɗɔɖɌɞɚɜ-

əɌɫ): 

 ,
K

V
V

ɘ

ə

ɘ =                      (5) 
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ɏɐɑ 
S

Q
V

ɛ

ə
ə

2
= , 

d

D
K ɜ

2
2

1

2

1
=  ð ɖɚɩɠɠɔɢɔɑəɞ 

ɜɑɐɟɖɢɔɔ (Kɜ < 1) ; dD 2
2

1

2

1 >  ð ɝɚɚɞəɚɤɑ-

əɔɑ ɐɔɌɘɑɞɜɚɎ ɛɚɜɤəɑɕ ɜɑɐɟɖɞɚɜɌ (ɜɔɝ. 2); 

2

2

2d

D
ȶ
ɘ
=  ð ɖɚɩɠɠɔɢɔɑəɞ ɘɟɗɨɞɔɛɗɔɖɌ-

ɢɔɔ (Kɘ > 1); 22
2dD > ð ɝɚɚɞəɚɤɑəɔɑ 

ɐɔɌɘɑɞɜɚɎ ɛɚɜɤəɑɕ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ 

(ɜɔɝ. 2). 

ɀɟəɖɢɔɚəɔɜɟɑɞ ɝɡɑɘɌ ɝɗɑɐɟɪɥɔɘ ɚɍ-

ɜɌɓɚɘ. ȺɛɔɝɌəɔɑ ɜɌɍɚɣɑɏɚ ɢɔɖɗɌ əɌɣəɬɘ 

ɝ ɘɚɘɑəɞɌ ɎɧɡɚɐɌ ɛɚɜɤəɫ ɝɔɗɚɎɚɏɚ ɢɔ-

ɗɔəɐɜɌ 1 Ɏ ɖɜɌɕəɑɑ əɔɒəɑɑ ɛɚɗɚɒɑəɔɑ 

(ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɚɖɚəɣɌəɔɪ ɎɚɓɎɜɌɞəɚɏɚ 

ɡɚɐɌ ɔ əɌɣɌɗɟ ɡɚɗɚɝɞɚɏɚ ɡɚɐɌ), ɖɚɞɚɜɧɕ 

ɖɚəɞɜɚɗɔɜɟɑɞɝɫ ɐɌɞɣɔɖɚɘ 2. ɉɞɚɞ ɐɌɞɣɔɖ 
ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɞɖɗɪɣɑəɔɑ ɜɌəɑɑ Ɏɖɗɪ-

ɣɬəəɧɡ ɩɗɑɖɞɜɚɘɌɏəɔɞɚɎ, ɓɚɗɚɞəɔɖɚɎ ɔ 

ɎɖɗɪɣɌɑɞ ɩɗɑɖɞɜɚɘɌɏəɔɞɧ 18 ɔ 29. ȼɑ-
ɎɑɜɝɔɎəɧɕ ɓɚɗɚɞəɔɖ 17 ɓɌəɔɘɌɑɞ ɛɚɓɔ-

ɢɔɪ, ɛɜɔ ɖɚɞɚɜɚɕ Ɏɡɚɐəɚɕ ɢɔɗɔəɐɜ 9 ɜɑ-

ɐɟɖɞɚɜɌ ɣɑɜɑɓ əɌɡɚɐɫɥɔɑɝɫ Ɏ ɔɝɡɚɐəɧɡ 

ɛɚɓɔɢɔɫɡ ɓɚɗɚɞəɔɖɔ 21 ɔ 24 ɝɚɑɐɔəɫɑɞɝɫ 

ɝ əɌɛɚɜəɚɕ ɘɌɏɔɝɞɜɌɗɨɪ, Ɍ ɞɜɟɍɚɛɜɚɎɚɐ 

20 ð ɝɚ ɝɗɔɎəɚɕ. 

Ȱɚɛɚɗəɔɞɑɗɨəɧɕ ɓɚɗɚɞəɔɖ 27 ɓɌəɔ-

ɘɌɑɞ ɛɚɓɔɢɔɪ, ɛɜɔ ɖɚɞɚɜɚɕ ɖ ɚɞɖɜɧɞɚɘɟ 

Ɏɧɡɚɐɟ ɓɚɗɚɞəɔɖɌ 21 ɛɚɐɖɗɪɣɌɑɞɝɫ ɜɑɗɑ 

ɐɌɎɗɑəɔɫ 31. Ȼɜɔ ɩɞɚɘ ɒɔɐɖɚɝɞɨ ɚɞ 
əɌɝɚɝəɚɕ ɝɞɌəɢɔɔ ɛɚɝɞɟɛɌɑɞ Ɏɚ Ɏɡɚɐəɚɕ 

ɢɔɗɔəɐɜ Ɏɧɝɚɖɚɏɚ ɐɌɎɗɑəɔɫ 9 ɜɑɐɟɖɞɚɜɌ 

8 ɔ ɛɜɔ ɐɎɔɒɑəɔɔ ɑɏɚ ɛɚɐɎɔɒəɚɏɚ ɍɗɚɖɌ 

15 ɎɎɑɜɡ (ɛɚ ɝɡɑɘɑ) Ɏɧɞɑɝəɫɑɞɝɫ ɔɓ Ɏɧ-

ɡɚɐəɚɏɚ ɢɔɗɔəɐɜɌ əɔɓɖɚɏɚ ɐɌɎɗɑəɔɫ 10 

ɣɑɜɑɓ əɌɡɚɐɫɥɔɕɝɫ Ɏ ɔɝɡɚɐəɚɕ ɛɚɓɔɢɔɔ 

ɚɞɝɑɣɬəəɧɕ ɓɚɗɚɞəɔɖ 11 Ɏ ɜɌɍɚɣɟɪ ɛɚ-

ɗɚɝɞɨ ɝɔɗɚɎɚɏɚ ɢɔɗɔəɐɜɌ. ȴɓ ɎɚɓɎɜɌɞəɚɕ 

ɛɚɗɚɝɞɔ ɝɔɗɚɎɚɏɚ ɢɔɗɔəɐɜɌ ɒɔɐɖɚɝɞɨ 

Ɏɧɞɑɝəɫɑɞɝɫ ɛɚ ɞɜɟɍɚɛɜɚɎɚɐɟ 20 ɣɑɜɑɓ 

ɜɑɎɑɜɝɔɎəɧɕ ɓɚɗɚɞəɔɖ əɌ ɝɗɔɎ. ȰɎɔɒɑ-

əɔɑ ɛɚɐɎɔɒəɚɏɚ ɍɗɚɖɌ 13 ɘɟɗɨɞɔɛɗɔɖɌ-

ɞɚɜɌ əɑ ɍɟɐɑɞ, ɛɚɝɖɚɗɨɖɟ Ɏɧɡɚɐ ɔɓ ɑɏɚ 

Ɏɡɚɐəɚɏɚ ɢɔɗɔəɐɜɌ 6 ɓɌɖɜɧɞ ɓɚɗɚɞəɔɖɚɘ 

24. ȺɝɟɥɑɝɞɎɗɫɑɞɝɫ ɡɚɗɚɝɞɚɕ ɡɚɐ ɛɜɑɝɝɌ, 
ɛɜɔ ɖɚɞɚɜɚɘ ɜɑɐɟɖɞɚɜ ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚ-

Ɏɧɤɑəəɟɪ ɝɖɚɜɚɝɞɨ ɛɚɜɤəɫ ɝɔɗɚɎɚɏɚ 

ɢɔɗɔəɐɜɌ (ɓɌɎɔɝɔɘɚɝɞɨ 1) ɛɜɔ ɚɐəɚɎɜɑ-

ɘɑəəɚɘ ɟɎɑɗɔɣɑəɔɔ ɐɌɎɗɑəɔɫ əɌɝɚɝɚɎ 

ɐɚ Ɏɑɗɔɣɔəɧ ȼəɡ: 

,
K

P
P

ɜ

ɡ

əɡ=                      (6) 

ɏɐɑ 
S

R
P

ɛ

ɡ

ɡ=  ð ɐɌɎɗɑəɔɑ ɡɚɗɚɝɞɚɏɚ ɡɚɐɌ; 

ɓɐɑɝɨ Rɡ ð ɟɝɔɗɔɑ ɡɚɗɚɝɞɚɏɚ ɡɚɐɌ. 

ȻɚɐɎɔɒəɧɑ ɍɗɚɖɔ ɜɑɐɟɖɞɚɜɌ ɔ ɘɟɗɨ-

ɞɔɛɗɔɖɌɞɚɜɌ ɛɑɜɑɘɑɥɌɞɨɝɫ əɑ ɍɟɐɟɞ, ɛɚ-

ɝɖɚɗɨɖɟ Ɏɧɡɚɐɧ ɔɓ ɔɡ Ɏɡɚɐəɧɡ ɢɔɗɔə-

ɐɜɚɎ ɓɌɖɜɧɞɧ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɓɚɗɚɞəɔ-

ɖɌɘɔ 21 ɔ 24.  
Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɡɚɗɚɝɞɧɘ ɡɚɐɚɘ ɛɜɚ-

ɔɝɡɚɐɔɞ ɝəɔɒɑəɔɑ ɝɖɚɜɚɝɞɔ ɛɚɜɤəɫ ɝɔ-

ɗɚɎɚɏɚ ɢɔɗɔəɐɜɌ ɐɚ Ɏɑɗɔɣɔəɧ Və (ɓɌɎɔ-
ɝɔɘɚɝɞɨ 2) ɔ ɛɚɎɧɤɑəɔɑ ɐɌɎɗɑəɔɫ 

əɌɝɚɝɌ ɐɚ Ɏɑɗɔɣɔəɧ Pə: 

PPP ɜəəɡ =< ,                     (7)  

 ɏɐɑ 
S

R
P

ɛ

ɜə

ɜə=  ð əɌɣɌɗɨəɚɑ ɐɌɎɗɑəɔɑ ɜɌ-

ɍɚɣɑɏɚ ɡɚɐɌ; ɓɐɑɝɨ Rɜə  ð əɌɣɌɗɨəɚɑ ɟɝɔ-
ɗɔɑ ɜɌɍɚɣɑɏɚ ɡɚɐɌ. 

Ȼɜɔ ɐɌɗɨəɑɕɤɑɘ ɜɚɝɞɑ ɟɝɔɗɔɫ ɜɌɍɚ-

ɣɑɏɚ ɡɚɐɌ ɎɚɓɜɌɝɞɌɑɞ ɔ ɐɌɎɗɑəɔɑ Ɏ ɜɌɍɚ-

ɣɑɕ ɛɚɗɚɝɞɔ ɝɔɗɚɎɚɏɚ ɢɔɗɔəɐɜɌ, ɛɜɑ-

ɐɑɗɨəɟɪ Ɏɑɗɔɣɔəɟ ɖɚɞɚɜɚɏɚ ɖɚəɞɜɚɗɔ-

ɜɟɑɞ ɜɑɗɑ ɐɌɎɗɑəɔɫ 30. Ȼɜɔ ɝɜɌɍɌɞɧɎɌ-
əɔɔ ɩɞɚɏɚ ɜɑɗɑ ɚɞɖɗɪɣɌɪɞɝɫ ɩɗɑɖɞɜɚɘɌɏ-

əɔɞɧ 22 ɔ 28 ɔ ɎɖɗɪɣɌɪɞɝɫ ɩɗɑɖɞɜɚɘɌɏ-

əɔɞɧ 12 ɔ 25. Ⱦɑɛɑɜɨ ɓɚɗɚɞəɔɖ 26 ɔ ɓɚ-

ɗɚɞəɔɖ 11 ɚɞɖɗɪɣɌɪɞ ɚɞ ɜɌɍɚɣɑɕ ɛɚɗɚɝɞɔ 

ɝɔɗɚɎɚɏɚ ɢɔɗɔəɐɜɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɜɑɗɑ 

ɐɌɎɗɑəɔɫ 30 ɔ ɜɑɐɟɖɞɚɜ 8; ɓɚɗɚɞəɔɖɔ 21 

ɔ 24 ɛɚɐɖɗɪɣɌɪɞ Ɏɡɚɐəɚɕ ɢɔɗɔəɐɜ 6 

ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ ɖ ɜɑɎɑɜɝɔɎəɚɘɟ ɓɚɗɚɞ-

əɔɖɟ. ȹɌɣɔəɌɑɞɝɫ ɛɚɝɞɟɛɗɑəɔɑ ɒɔɐɖɚ-

ɝɞɔ ɚɞ əɌɝɚɝəɚɕ ɝɞɌəɢɔɔ Ɏɚ Ɏɡɚɐəɚɕ ɢɔ-

ɗɔəɐɜ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ ɔ ɛɜɔ ɐɎɔɒɑ-

əɔɔ ɑɏɚ ɛɚɐɎɔɒəɚɏɚ ɍɗɚɖɌ ɎɎɑɜɡ (ɛɚ 

ɝɡɑɘɑ) Ɏɧɞɑɝəɑəɔɑ ɒɔɐɖɚɝɞɔ ɔɓ Ɏɧɡɚɐ-

əɚɏɚ ɢɔɗɔəɐɜɌ 7 Ɏ ɜɌɍɚɣɟɪ ɛɚɗɚɝɞɨ ɝɔɗɚ-

Ɏɚɏɚ ɢɔɗɔəɐɜɌ.  
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ȶɎɗ. 2. ȽɡɑɘɌ ɐɎɟɡɝɖɚɜɚɝɞəɚɏɚ ɏɔɐɜɚɛɜɔɎɚɐɌ

ȺɝɟɥɑɝɞɎɗɫɑɞɝɫ ɎɞɚɜɌɫ ɝɞɌɐɔɫ ɜɌɍɚ-

ɣɑɏɚ ɡɚɐɌ, ɛɜɔ ɖɚɞɚɜɚɕ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚəɔɒɑəəɟɪ ɝɖɚɜɚɝɞɨ 

ɛɚɜɤəɫ ɝɔɗɚɎɚɏɚ ɢɔɗɔəɐɜɌ ɛɜɔ ɚɐəɚ-

Ɏɜɑɘɑəəɚɘ ɛɚəɔɒɑəɔɔ ɐɌɎɗɑəɔɫ əɌɝɚɝɌ 

ɐɚ Ɏɑɗɔɣɔəɧ Pəɘ: 

,
K

P
P

ɘ

ɜ

əɘ=                     (8),  

ɏɐɑ 
S

R
P

ɛ

ɜ

ɜ=  ð ɐɌɎɗɑəɔɑ Ɏ ɖɚəɢɑ ɜɌɍɚ-

ɣɑɏɚ ɡɚɐɌ; ɓɐɑɝɨ Rp ð ɟɝɔɗɔɑ Ɏ ɖɚəɢɑ ɜɌ-

ɍɚɣɑɏɚ ɡɚɐɌ. 

 

ɀɟəɖɢɔɚəɔɜɟɑɞ ɝɡɑɘɌ ɝɗɑɐɟɪɥɔɘ ɚɍ-

ɜɌɓɚɘ. ȺɛɔɝɌəɔɑ ɜɌɍɚɣɑɏɚ ɢɔɖɗɌ əɌɣəɬɘ 

ɝ ɘɚɘɑəɞɌ ɎɧɡɚɐɌ ɛɚɐɎɔɒəɚɕ ɞɜɌɎɑɜɝɧ 2 

Ɏ ɖɜɌɕəɑɑ əɔɒəɑɑ ɛɚɗɚɒɑəɔɑ, ɖɚɞɚɜɚɑ 

ɖɚəɞɜɚɗɔɜɟɑɞɝɫ ɐɌɞɣɔɖɚɘ 10. ɉɞɚɞ ɐɌɞ-
ɣɔɖ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɞɖɗɪɣɑəɔɑ Ɏɝɑɡ ɜɌəɑɑ 

Ɏɖɗɪɣɑəəɧɡ ɩɗɑɖɞɜɚɘɌɏəɔɞɚɎ ɓɚɗɚɞəɔ-

ɖɚɎ ɔ ɎɖɗɪɣɌɑɞ ɩɗɑɖɞɜɚɘɌɏəɔɞ 25. ȼɑ-
ɎɑɜɝɔɎəɧɕ ɓɚɗɚɞəɔɖ 23 ɓɌəɔɘɌɑɞ ɛɚɓɔ-

ɢɔɪ, ɛɜɔ ɖɚɞɚɜɚɕ ɒɔɐɖɚɝɞɨ ɚɞ əɌɝɚɝəɚɕ 

ɝɞɌəɢɔɔ 5 ɛɚɝɞɟɛɌɑɞ Ɏ ɎɚɓɎɜɌɞəɧɑ ɢɔ-

ɗɔəɐɜɧ 4 ɣɑɜɑɓ ɚɍɜɌɞəɧɕ ɖɗɌɛɌə 32. 
Ȼɜɔ ɩɞɚɘ ɛɚɐɎɔɒəɌɫ ɞɜɌɎɑɜɝɌ ɐɎɔɒɑɞɝɫ 

ɎɎɑɜɡ, Ɍ ɒɔɐɖɚɝɞɨ ɔɓ ɜɌɍɚɣɔɡ ɢɔɗɔəɐɜɚɎ 

3 Ɏɧɞɑɝəɫɑɞɝɫ Ɏ ɐɚɓɔɜɟɪɥɔɑ ɛɚɗɚɝɞɔ 16 
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ɜɑɐɟɖɞɚɜɌ 12. ȻɚɐɎɔɒəɧɑ ɩɗɑɘɑəɞɧ ɜɑ-
ɐɟɖɞɚɜɌ ɛɑɜɑɘɑɥɌɪɞɝɫ ɖ ɔɝɡɚɐəɚɘɟ ɛɚ-

ɗɚɒɑəɔɪ, ɔ ɒɔɐɖɚɝɞɨ ɔɓ ɑɏɚ Ɏɡɚɐəɚɕ ɛɚ-

ɗɚɝɞɔ 26 ɣɑɜɑɓ ɓɚɗɚɞəɔɖɔ 28 ɔ 30 Ɏɧɞɑɝ-

əɫɑɞɝɫ əɌ ɝɗɔɎ. Ȯɧɡɚɐ ɛɚɐɎɔɒəɧɡ ɩɗɑ-

ɘɑəɞɚɎ ɜɑɐɟɖɞɚɜɌ Ɏ ɔɝɡɚɐəɚɑ ɛɚɗɚɒɑəɔɑ 

ɖɚəɞɜɚɗɔɜɟɑɞɝɫ ɐɌɞɣɔɖɚɘ 14, ɖɚɞɚɜɧɕ 
ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɖɗɪɣɑəɔɑ ɩɗɑɖɞɜɚɘɌɏ-

əɔɞɌ 31. ȳɚɗɚɞəɔɖ 30, ɘɑəɫɫ ɛɚɓɔɢɔɪ, 
Ɏɘɑɝɞɑ ɝ ɓɚɗɚɞəɔɖɚɘ 18 ɚɍɑɝɛɑɣɔɎɌɑɞ 

ɝɗɔɎ ɒɔɐɖɚɝɞɔ ɔɓ Ɏɡɚɐəɚɕ ɛɚɗɚɝɞɔ 17 
ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ 11. Ⱦɑɛɑɜɨ ɒɔɐɖɚɝɞɨ 
ɔɓ ɝɔɗɚɎɧɡ ɢɔɗɔəɐɜɚɎ 3 Ɏɧɞɑɝəɫɑɞɝɫ Ɏ 

ɐɚɓɔɜɟɪɥɔɑ ɛɚɗɚɝɞɔ 15 ɘɟɗɨɞɔɛɗɔɖɌ-

ɞɚɜɌ ɔ ɑɏɚ ɛɚɐɎɔɒəɧɑ ɩɗɑɘɑəɞɧ ɛɑɜɑɘɑ-

ɥɌɪɞɝɫ ɖ ɔɝɡɚɐəɚɘɟ ɛɚɗɚɒɑəɔɪ. ȰɌɞ-

ɣɔɖ 9, ɖɚɞɚɜɧɕ ɖɚəɞɜɚɗɔɜɟɑɞ ɖɜɌɕəɑɑ 

Ɏɑɜɡəɑɑ ɛɚɗɚɒɑəɔɑ ɛɚɐɎɔɒəɚɕ ɞɜɌ-

Ɏɑɜɝɧ, ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɞɖɗɪɣɑəɔɑ ɩɗɑɖ-

ɞɜɚɘɌɏəɔɞɌ 25 ɔ Ɏɖɗɪɣɑəɔɑ ɩɗɑɖɞɜɚɘɌɏ-

əɔɞɚɎ 22 ɔ 24, ɛɚɐɏɚɞɌɎɗɔɎɌɑɞ ɢɑɛɨ ɐɌɞ-
ɣɔɖɌ 13 ɖ ɜɌɍɚɞɑ. ȼɑɎɑɜɝɔɎəɧɑ ɓɚɗɚɞ-

əɔɖɔ 20 ɔ 23 ɓɌəɔɘɌɪɞ ɛɚɓɔɢɔɔ, ɛɜɔ ɖɚ-

ɞɚɜɧɡ ɒɔɐɖɚɝɞɨ ɚɞ əɌɝɚɝəɚɕ ɝɞɌəɢɔɔ ɣɑ-

ɜɑɓ ɩɞɔ ɓɚɗɚɞəɔɖɔ ɔ ɓɚɗɚɞəɔɖɔ 38 ɛɚɝɞɟ-
ɛɌɑɞ Ɏ ɓɌɘɖəɟɞɧɑ ɚɍɦɬɘɧ çɜɌɍɚɣɔɕ ɢɔ-

ɗɔəɐɜ ð ɐɚɓɔɜɟɪɥɔɑ ɛɚɗɚɝɞɔè, ɓɌɛɚɗ-

əɫɑɞ ɐɚɓɔɜɟɪɥɔɑ ɛɚɗɚɝɞɔ ɘɟɗɨɞɔɛɗɔɖɌ-

ɞɚɜɌ ɔ ɎɧɎɚɐɔɞ ɑɏɚ ɛɚɐɎɔɒəɧɑ ɩɗɑɘɑəɞɧ 

Ɏ ɔɝɡɚɐəɚɑ ɛɚɗɚɒɑəɔɑ. ȻɚɐɎɔɒəɌɫ ɞɜɌ-

ɎɑɜɝɌ ɛɜɔ ɩɞɚɘ əɑ ɍɟɐɑɞ ɛɑɜɑɘɑɥɌɞɨɝɫ 

Ɏəɔɓ, ɛɚɝɖɚɗɨɖɟ Ɏɧɡɚɐ ɔɓ ɎɚɓɎɜɌɞəɧɡ 

ɢɔɗɔəɐɜɚɎ ɓɌɖɜɧɞ ɚɍɜɌɞəɧɘ ɖɗɌɛɌəɚɘ 

32 ɔ ɓɚɗɚɞəɔɖɚɘ 33. Ȯɧɡɚɐ ɛɚɐɎɔɒəɧɡ 
ɩɗɑɘɑəɞɚɎ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ Ɏ ɔɝɡɚɐəɚɑ 

ɛɚɗɚɒɑəɔɑ ɖɚəɞɜɚɗɔɜɟɑɞ ɐɌɞɣɔɖ 13, ɖɚ-
ɞɚɜɧɕ Ɏɘɑɝɞɑ ɝ ɐɌɞɣɔɖɚɘ 9 ɚɍɑɝɛɑɣɔɎɌɑɞ 

Ɏɖɗɪɣɑəɔɑ ɩɗɑɖɞɜɚɘɌɏəɔɞɚɎ 29, 34 ɔ 39. 
ȽɗɑɐɟɪɥɌɫ ɓɌ ɩɞɔɘ ɝɘɑəɌ ɛɚɓɔɢɔɕ ɓɚ-

ɗɚɞəɔɖɚɎ 28, 33 ɔ 38 ɝɚɑɐɔəɫɑɞ ɎɚɓɎɜɌɞ-

əɧɑ ɢɔɗɔəɐɜɧ 4 ɝɚ ɝɗɔɎɚɘ, Ɏɡɚɐəɟɪ ɛɚ-

ɗɚɝɞɨ 26 ɜɑɐɟɖɞɚɜɌ ɝ əɌɝɚɝəɚɕ ɝɞɌəɢɔɑɕ 

ɔ ɓɌɖɜɧɎɌɑɞ Ɏɧɡɚɐ ɔɓ ɓɌɘɖəɟɞɧɡ ɚɍɦɬ-

ɘɚɎ çɜɌɍɚɣɔɕ ɢɔɗɔəɐɜ ð ɐɚɓɔɜɟɪɥɔɑ ɛɚ-

ɗɚɝɞɔè. ȹɌɣɔəɌɑɞɝɫ ɡɚɗɚɝɞɚɕ ɡɚɐ ɞɜɌ-

Ɏɑɜɝɧ, ɛɜɔ ɖɚɞɚɜɚɘ ɜɌɍɚɣɔɑ ɢɔɗɔəɐɜɧ 3 

ɓɌɛɚɗəɫɪɞɝɫ ɒɔɐɖɚɝɞɨɪ, Ɏɧɞɑɝəɫɑɘɚɕ 

ɔɓ ɐɚɓɔɜɟɪɥɔɡ ɛɚɗɚɝɞɑɕ ɜɑɐɟɖɞɚɜɌ. Ȼɜɔ 

ɩɞɚɘ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ ɛɚɎɧɤɑəəɌɫ ɝɖɚ-

ɜɚɝɞɨ ɛɚɜɤəɑɕ ɝɔɗɚɎɧɡ ɢɔɗɔəɐɜɚɎ Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɓɌɎɔɝɔɘɚɝɞɨɪ (4) ɛɜɔ ɚɐəɚ-

Ɏɜɑɘɑəəɚɘ ɛɚɎɧɤɑəɔɔ ɐɌɎɗɑəɔɫ əɌɝɚ-

ɝɚɎ ɐɚ Ɏɑɗɔɣɔəɧ ȼəɡ. 
Ȼɜɔ ɖɚəɞɌɖɞɑ ɛɚɐɎɔɒəɚɕ ɣɌɝɞɔ 7 

ɍɗɚɖɌ ɜɌɍɚɣɑɏɚ ɔəɝɞɜɟɘɑəɞɌ ɝ ɚɍɜɌɍɌɞɧ-

ɎɌɑɘɧɘ ɘɌɞɑɜɔɌɗɚɘ 8 əɌɣɔəɌɑɞɝɫ ɜɌɍɚ-
ɣɔɕ ɡɚɐ ɔ ɎɚɓɜɌɝɞɌəɔɑ ɐɌɎɗɑəɔɫ Ɏɚ Ɏɡɚɐ-

əɚɕ ɛɚɗɚɝɞɔ 26 ɜɑɐɟɖɞɚɜɌ, ɣɞɚ ɖɚəɞɜɚɗɔ-

ɜɟɑɞ ɜɑɗɑ ɐɌɎɗɑəɔɫ 27. ȽɔɏəɌɗ ɩɞɚɏɚ 
ɜɑɗɑ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɞɖɗɪɣɑəɔɑ ɩɗɑɖɞɜɚ-

ɘɌɏəɔɞɌ 22 ɔ Ɏɖɗɪɣɑəɔɑ ɩɗɑɖɞɜɚɘɌɏəɔ-

ɞɚɎ 19, 21 ɔ 37. ȽɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɩɞɚɘɟ 
ɛɚɓɔɢɔɔ ɓɚɗɚɞəɔɖɚɎ 18, 20 ɝɚɑɐɔəɫɪɞ 

əɌɝɚɝəɟɪ ɝɞɌəɢɔɪ ɝ Ɏɡɚɐəɚɕ ɛɚɗɚɝɞɨɪ 

17 ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ, Ɍ ɓɚɗɚɞəɔɖɔ 36 ɚɞ-

ɝɑɖɌɪɞ ɐɚɓɔɜɟɪɥɔɑ ɛɚɗɚɝɞɔ 16 ɜɑɐɟɖ-

ɞɚɜɌ ɚɞ ɜɌɍɚɣɔɡ ɢɔɗɔəɐɜɚɎ. ȼɌɍɚɣɔɕ ɡɚɐ 

ɛɜɚɐɚɗɒɌɑɞɝɫ ɛɚɐɌɣɑɕ ɒɔɐɖɚɝɞɔ Ɏ ɜɌɍɚ-

ɣɔɑ ɢɔɗɔəɐɜɧ ɔɓ ɐɚɓɔɜɟɪɥɔɡ ɛɚɗɚɝɞɑɕ 

15 ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ. Ȼɜɔ ɩɞɚɘ ɚɍɑɝɛɑ-

ɣɔɎɌɑɞɝɫ ɛɚəɔɒɑəəɌɫ ɝɖɚɜɚɝɞɨ ɛɚɜɤəɑɕ 

ɝɔɗɚɎɧɡ ɢɔɗɔəɐɜɚɎ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɓɌ-

Ɏɔɝɔɘɚɝɞɨɪ (5) ɛɜɔ ɚɐəɚɎɜɑɘɑəəɚɘ ɝəɔ-

ɒɑəɔɔ ɐɌɎɗɑəɔɫ əɌɝɚɝɚɎ ɐɚ Ɏɑɗɔɣɔəɧ 

Pəɘ (ɓɌɎɔɝɔɘɚɝɞɨ 8). ȶɚəɑɢ ɜɌɍɚɣɑɏɚ ɡɚɐɌ 

ɖɚəɞɜɚɗɔɜɟɑɞɝɫ ɐɌɞɣɔɖɚɘ 10. ȰɌɗɑɑ ɜɌ-
ɍɚɣɔɕ ɢɔɖɗ ɛɚɎɞɚɜɫɑɞɝɫ. 

Ȱɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɎəɚɘɑɜəɚɕ ɓɌ-

ɏɜɟɓɖɔ əɌɝɚɝɚɎ ɛɜɔ ɛɜɫɘɚɘ ɡɚɐɑ əɑɚɍɡɚ-

ɐɔɘɚ ɚɍɑɝɛɑɣɔɞɨ ɜɌɎɑəɝɞɎɚ: 
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== , 

ɏɐɑ P ɜ
max  ð ɘɌɖɝɔɘɌɗɨəɚɑ ɐɌɎɗɑəɔɑ ɜɌɍɚ-

ɣɑɏɚ ɡɚɐɌ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɩɞɔɘ ɜɌɎɑəɝɞɎɚɘ ɖɚ-

ɩɠɠɔɢɔɑəɞɧ, ɚɛɜɑɐɑɗɫɪɥɔɑ ɛɌɜɌɘɑɞɜɧ 

ɜɑɐɟɖɞɚɜɌ ɔ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ, 
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ȮɧɎɚɐɧ  

ȻɑɜɑɎɚɐ ɛɜɚɝɞɚɏɚ əɌɝɚɝəɚɏɚ ɛɜɔɎɚɐɌ Ɏ 

ɜɌɓɜɫɐ ɜɑɐɟɖɞɚɜəɚ-ɘɟɗɨɞɔɛɗɔɖɌɞɚɜəɚɏɚ, 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑɐɟɖɞɚɜɌ ɛɜɔ ɡɚɗɚɝɞɚɘ 

ɡɚɐɑ ɔ ɘɟɗɨɞɔɛɗɔɖɌɞɚɜɌ ɛɜɔ ɜɌɍɚɣɑɘ 

ɡɚɐɑ, ɔɓɘɑəɫɑɞ ɝɖɚɜɚɝɞəɚɕ ɜɑɒɔɘ ɜɌɍɚɞɧ 
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ɛɜɔɎɚɐɌ, ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ ɜɌɎəɟɪ ɓɌ-

ɏɜɟɓɖɟ əɌɝɚɝɚɎ Ɏɚ Ɏɝɑ ɛɑɜɔɚɐɧ ɜɌɍɚɞɧ 

ɛɜɔɎɚɐɌ, ɝəɔɒɑəɔɑ ɜɌɍɚɣɑɏɚ ɐɌɎɗɑəɔɫ ɔ 

ɟɝɞɌəɚɎɚɣəɚɕ ɘɚɥəɚɝɞɔ əɌɝɚɝɚɎ. 

Ƚəɔɒɑəɔɑ ɜɌɍɚɣɑɏɚ ɐɌɎɗɑəɔɫ ɛɚɓɎɚ-

ɗɫɑɞ ɜɌɓɜɌɍɌɞɧɎɌɞɨ ɛɜɔɎɚɐɧ əɌ ɚɝəɚɎɑ 

əɑɐɚɜɚɏɔɡ əɌɝɚɝɚɎ ɝɜɑɐəɑɏɚ ɐɌɎɗɑəɔɫ ð 

ɤɑɝɞɑɜɬəəɧɡ ɔɗɔ ɛɗɌɝɞɔəɣɌɞɧɡ.
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Ȭ.Ƚ. Ȭəɏɑɗ 

ȬȰȸȴȹȴȽȾȼȬȾȴȮȹȺ-ȻȼȬȮȺȮȺȱ ȼȱȯȿȷȴȼȺȮȬȹȴȱ 

ɉȶȺȷȺȯȴȴ ȬȼȶȾȴɃȱȽȶȴɁ ȾȱȼȼȴȾȺȼȴȵ 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝ-
ʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʩʪʘʪʴʝ ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʨʢʪʠʯʝ-
ʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ ʈʦʩʩʠʠ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘ-
ʥʠʝ, ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ, ʩʦʚʝʪʩʢʠʡ ʦʧʳʪ.

ɉɖɚɗɚɏɔɣɑɝɖɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ ð ɝɚɝɞɚɫ-

əɔɑ ɓɌɥɔɥɑəəɚɝɞɔ ɛɜɔɜɚɐəɚɕ ɝɜɑɐɧ ɔ 

ɒɔɓəɑəəɚ ɎɌɒəɧɡ ɔəɞɑɜɑɝɚɎ ɣɑɗɚɎɑɖɌ 

ɚɞ Ɏɚɓɘɚɒəɚɏɚ əɑɏɌɞɔɎəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ 

ɡɚɓɫɕɝɞɎɑəəɚɕ ɔ ɔəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, 

ɣɜɑɓɎɧɣɌɕəɧɡ ɝɔɞɟɌɢɔɕ ɛɜɔɜɚɐəɚɏɚ ɔ 

ɞɑɡəɚɏɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɔɡ ɛɚɝɗɑɐɝɞɎɔɕ 

[1].  

ȶ əɑɖɚɞɚɜɧɘ ɟɏɜɚɓɌɘ ɩɖɚɗɚɏɔɔ Ȭɜɖ-

ɞɔɣɑɝɖɚɕ ɓɚəɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ 

ɚɞəɚɝɫɞɝɫ: 

¶ ɓɌɏɜɫɓəɑəɔɑ ɛɜɔɜɚɐəɚɕ ɝɜɑɐɧ ɛɜɔ 

ɟɝɗɚɎɔɔ ɟɝɔɗɔɎɌɪɥɑɕɝɫ Ɍəɞɜɚɛɚɏɑəəɚɕ 

əɌɏɜɟɓɖɔ əɌ ɩɞɚɞ ɜɑɏɔɚə; 

¶ ɜɌɐɔɚɌɖɞɔɎəɚɑ ɓɌɏɜɫɓəɑəɔɑ ɞɑɜɜɔ-

ɞɚɜɔɕ. 

Ƚɞɚɔɞ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɚɍɜɌɞɔɞɨɝɫ 

ɖ ɝɚɎɑɞɝɖɚɘɟ ɚɛɧɞɟ əɚɜɘɌɞɔɎəɚ-ɛɜɌɎɚ-

Ɏɚɏɚ ɜɑɏɟɗɔɜɚɎɌəɔɫ ɩɖɚɗɚɏɔɣɑɝɖɚɕ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ Ȭɜɖɞɔɣɑɝɖɔɡ ɞɑɜɜɔɞɚɜɔɕ. Ⱥɝ-

əɚɎəɚɕ ɞɜɌəɝɛɚɜɞəɚɕ ɖɚɘɘɟəɔɖɌɢɔɑɕ Ɏ 

Ȭɜɖɞɔɖɑ ɫɎɗɫɑɞɝɫ ȽɑɎɑɜəɧɕ ɘɚɜɝɖɚɕ 

ɛɟɞɨ. Ȼɚɗɚɒɑəɔɑ ɚɍ ȬɐɘɔəɔɝɞɜɌɢɔɔ Ƚɑ-

Ɏɑɜəɚɏɚ ɘɚɜɝɖɚɏɚ ɛɟɞɔ ɍɧɗɚ ɟɞɎɑɜɒɐɑəɚ 

ȽɚɎɑɞɚɘ ȸɔəɔɝɞɜɚɎ ȽȽȽȼ 16 ɝɑəɞɫɍɜɫ 

1971 ɏ. ȺəɌ ɍɧɗɌ ɝɚɓɐɌəɌ Ɏ ɞɚɘ ɣɔɝɗɑ ɔ 

ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɍɑɓɚɛɌɝəɚɝɞɔ Ɍɜɖɞɔɣɑ-

ɝɖɚɏɚ ɘɚɜɑɛɗɌɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɛɜɔəɫɞɔɫ 

ɘɑɜ ɖ ɛɜɑɐɚɞɎɜɌɥɑəɔɪ ɔ ɗɔɖɎɔɐɌɢɔɔ 
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ɛɚɝɗɑɐɝɞɎɔɕ ɓɌɏɜɫɓəɑəɔɫ ɘɚɜɝɖɚɕ ɝɜɑɐɧ 

ɔ ɝɑɎɑɜəɚɏɚ ɛɚɍɑɜɑɒɨɫ ȽȽȽȼ [2]. Ȱɚ 

ɩɞɚɏɚ ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ ȽȽȽȼ ɛɜɑɐɛɜɔəɔ-

ɘɌɗ ɤɌɏɔ ɖ ɟɖɜɑɛɗɑəɔɪ ɝɎɚɔɡ ɛɜɌɎ Ɏ 

Ȭɜɖɞɔɣɑɝɖɚɘ ɜɑɏɔɚəɑ ɛɚɝɜɑɐɝɞɎɚɘ ɔɓɐɌ-

əɔɫ əɚɜɘɌɞɔɎəɧɡ ɌɖɞɚɎ, ɞɌɖɔɡ ɖɌɖ 

ȿɖɌɓɧ ȻɜɑɓɔɐɔɟɘɌ ȮɑɜɡɚɎəɚɏɚ ȽɚɎɑɞɌ 

ȽȽȽȼ çȺ ɖɚəɞɔəɑəɞɌɗɨəɚɘ ɤɑɗɨɠɑ 

ȽȽȽȼè 1968 ɏ. ɔ çȺɍ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɓɚəɑ 

ȽȽȽȼè 1984 ɏ. ȳəɌɖɚɎɧɘ ɐɗɫ ɚɍɑɝɛɑɣɑ-

əɔɫ ɩɖɚɗɚɏɔɣɑɝɖɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɫɎɗɫ-

ɑɞɝɫ ɛɜɔəɫɞɔɑ Ȼɜɑɓɔɐɔɟɘɚɘ ȮɑɜɡɚɎəɚɏɚ 

ȽɚɎɑɞɌ ȽȽȽȼ 26 əɚɫɍɜɫ 1984 ɏ. ȿɖɌɓɌ 

çȺɍ ɟɝɔɗɑəɔɔ ɚɡɜɌəɧ ɛɜɔɜɚɐɧ Ɏ ɜɌɕɚ-

əɌɡ ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ ɔ ɘɚɜɝɖɔɡ ɜɌɕɚ-

əɌɡ, ɛɜɔɗɑɏɌɪɥɔɡ ɖ ɝɑɎɑɜəɚɘɟ ɛɚɍɑɜɑ-

ɒɨɪ ȽȽȽȼè, Ɍ ɞɌɖɒɑ ɛɜɔəɫɞɔɑ ȻɚɝɞɌ-

əɚɎɗɑəɔɫ ȽɚɎɘɔəɌ ȽȽȽȼ ɚɞ 01.06.1990 ɏ. 

ʈ565 çȺ ɘɑɜɌɡ ɛɚ ɚɍɑɝɛɑɣɑəɔɪ Ɏɧɛɚɗ-

əɑəɔɫ ȿɖɌɓɌ ȻɜɑɓɔɐɔɟɘɌ ȮɑɜɡɚɎəɚɏɚ 

ȽɚɎɑɞɌ ȽȽȽȼ ɚɞ 26 əɚɫɍɜɫ 1984 ɏ. òȺɍ 

ɟɝɔɗɑəɔɔ ɚɡɜɌəɧ ɛɜɔɜɚɐɧ Ɏ ɜɌɕɚəɌɡ 

ȶɜɌɕəɑɏɚ ȽɑɎɑɜɌ ɔ ɘɚɜɝɖɔɡ ɜɌɕɚəɌɡ, 

ɛɜɔɗɑɏɌɪɥɔɡ ɖ ɝɑɎɑɜəɚɘɟ ɛɚɍɑɜɑɒɨɪ 

ȽȽȽȼóè. 

ȺɝəɚɎɚɕ əɚɜɘɌɞɔɎəɚ-ɛɜɌɎɚɎɚɏɚ ɜɑɏɟ-

ɗɔɜɚɎɌəɔɫ Ȭɜɖɞɔɣɑɝɖɔɡ ɞɑɜɜɔɞɚɜɔɕ ɫɎ-

ɗɫɪɞɝɫ: 

¶ çȺɝəɚɎɧ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɚɗɔɞɔɖɔ 

ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ Ɏ Ȭɜɖɞɔɖɑ əɌ ɛɑ-

ɜɔɚɐ ɐɚ 2020 ɏɚɐɌ ɔ ɐɌɗɨəɑɕɤɟɪ ɛɑɜ-

ɝɛɑɖɞɔɎɟè (ɟɞɎ. Ȼɜɑɓɔɐɑəɞɚɘ ȼɀ 

18.09.2008 ɏ. ʈȻɜð1969); 

¶ çȽɞɜɌɞɑɏɔɫ ɜɌɓɎɔɞɔɫ Ȭɜɖɞɔɣɑɝɖɚɕ 

ɓɚəɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɔ ɚɍɑɝɛɑɣɑ-

əɔɫ əɌɢɔɚəɌɗɨəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ əɌ ɛɑ-

ɜɔɚɐ ɐɚ 2020 ɏɚɐɌè (ɟɞɎ. Ȼɜɑɓɔɐɑəɞɚɘ 

ȼɀ); 

¶ ȿɖɌɓ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɚɞ 02.05.2014 ɏ. 

ʈ296 çȺ ɝɟɡɚɛɟɞəɧɡ ɞɑɜɜɔɞɚɜɔɫɡ Ȭɜɖ-

ɞɔɣɑɝɖɚɕ ɓɚəɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔè. 

Ƚɞɚɔɞ ɝɖɌɓɌɞɨ, ɣɞɚ Ɏɝɑ ɩɞɔ Ɍɖɞɧ ɫɎɗɫ-

ɪɞɝɫ ɌɖɞɌɘɔ ȻɜɑɓɔɐɑəɞɌ ȼɚɝɝɔɕɝɖɚɕ ɀɑ-

ɐɑɜɌɢɔɔ, ɖɚɞɚɜɧɑ ɓɌɗɚɒɔɗɔ ɛɜɌɎɚɎɟɪ 

ɚɝəɚɎɟ ɐɑɫɞɑɗɨəɚɝɞɔ ɣɑɗɚɎɑɖɌ Ɏ Ȭɜɖɞɔ-

ɣɑɝɖɚɕ ɓɚəɑ. ȺɐəɌɖɚ ɑɝɞɨ əɑɚɍɡɚɐɔɘɚɝɞɨ 

Ɏ ɛɜɔəɫɞɔɔ ɖɚɘɛɗɑɖɝəɚɏɚ ɔ ɐɑɞɌɗɨəɚɏɚ 

əɚɜɘɌɞɔɎəɚ-ɛɜɌɎɚɎɚɏɚ ɌɖɞɌ, ɖɚɞɚɜɧɕ ɍɧ 

ɓɌɖɜɑɛɔɗ ɖɚəɖɜɑɞəɧɕ ɘɑɡɌəɔɓɘ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ Ȭɜɖɞɔɣɑɝɖɔɡ ɞɑɜɜɔɞɚɜɔɕ (ɝ ɟɣɑ-

ɞɚɘ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɞɜɑɍɚɎɌəɔɕ ð ɞ.ɖ. ɩɞɚɞ 

ɜɑɏɔɚə ɫɎɗɫɑɞɝɫ Ɏ ɩɞɚɘ ɚɞəɚɤɑəɔɔ ɐɚ-

ɝɞɌɞɚɣəɚ ɡɜɟɛɖɔɘ).  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɍɗɑɘɌ ɜɌɓɎɔ-

ɞɔɫ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ȭɜɖɞɔɣɑɝɖɚɏɚ ɜɑɏɔ-

ɚəɌ ɫɎɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɌɖɞɟɌɗɨəɚɕ. 

ȾɌɖ, Ɏ ɘɌɜɞɑ 2015 ɏ. ɍɧɗɌ ɝɚɓɐɌəɌ ɏɚɝɟ-

ɐɌɜɝɞɎɑəəɌɫ ɖɚɘɔɝɝɔɫ ɛɚ ɎɚɛɜɚɝɌɘ ɜɌɓ-

Ɏɔɞɔɫ Ȭɜɖɞɔɖɔ, Ɍ Ɏ ɘɌɑ ɞɚɏɚ ɒɑ ɏɚɐɌ ð ɜɌ-

ɍɚɣɌɫ ɏɜɟɛɛɌ çȺɍɑɝɛɑɣɑəɔɑ ɩɖɚɗɚɏɔɣɑ-

ɝɖɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɜɌɢɔɚəɌɗɨəɚɏɚ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɛɜɔɜɚɐəɧɡ ɜɑɝɟɜɝɚɎè Ɏ ɝɚ-

ɝɞɌɎɑ ɎɧɤɑəɌɓɎɌəəɚɕ ɖɚɘɔɝɝɔɔ. Ƀɞɚ ɒɑ 

ɖɌɝɌɑɞɝɫ ɚɜɏɌəɌ ɔɝɛɚɗəɔɞɑɗɨəɚɕ ɎɗɌ-

ɝɞɔ, ɚɝɟɥɑɝɞɎɗɫɪɥɑɏɚ ɎɧɜɌɍɚɞɖɟ ɏɚɝɟ-

ɐɌɜɝɞɎɑəəɚɕ ɛɚɗɔɞɔɖɔ ɔ əɚɜɘɌɞɔɎəɚ-

ɛɜɌɎɚɎɚɑ ɜɑɏɟɗɔɜɚɎɌəɔɑ Ɏ ɩɞɚɘ ɜɑɏɔɚəɑ, 

ɞɚ ɔɘ ɝ 2014 ɏ. ɫɎɗɫɑɞɝɫ ȸɔəɔɝɞɑɜɝɞɎɚ 

ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ (ɎɝɗɑɐɝɞɎɔɑ 

ɟɛɜɌɓɐəɑəɔɫ ȸɔəɔɝɞɑɜɝɞɎɌ ɜɑɏɔɚəɌɗɨ-

əɚɏɚ ɜɌɓɎɔɞɔɫ).    

Ƚɛɑɢɔɠɔɣɑɝɖɚɕ ɟɏɜɚɓɚɕ ɩɖɚɗɚɏɔɣɑ-

ɝɖɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ Ȭɜɖɞɔɣɑɝɖɚɏɚ ɜɑɏɔɚəɌ 

ɫɎɗɫɑɞɝɫ ɜɌɐɔɚɌɖɞɔɎəɚɑ ɓɌɏɜɫɓəɑəɔɑ 

ɞɑɜɜɔɞɚɜɔɕ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ əɌɗɔɣɔɑɘ 

ɔ ɐɑɕɝɞɎɔɑɘ Ɏ ɐɌəəɚɘ ɜɑɏɔɚəɑ ɔɝɛɧɞɌ-

ɞɑɗɨəɧɡ ɛɚɗɔɏɚəɚɎ ɫɐɑɜəɚɏɚ Ɏɚɚɜɟɒɑ-

əɔɫ (ɖɌɖ Ɏ ɪɒəɚɕ ɣɌɝɞɔ ɌɜɡɔɛɑɗɌɏɌ ȹɚ-

ɎɌɫ ȳɑɘɗɫ). ȼɚɝɝɔɫ ɔ ȹɚɜɎɑɏɔɫ, ɣɨɔ ɔə-

ɞɑɜɑɝɧ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ əɌ ɌɖɎɌɞɚɜɔɪ 

ȭɌɜɑəɢɑɎɌ ɘɚɜɫ ɔ ɌɜɡɔɛɑɗɌɏ Ʉɛɔɢɍɑɜ-

ɏɑə, ɛɜɚɫɎɗɫɪɞ ɚɐɔəɌɖɚɎɚ ɛɚɎɧɤɑəəɚɑ 

ɎəɔɘɌəɔɑ ɖ ɜɑɖɟɗɨɞɔɎɌɢɔɔ ɓɑɘɑɗɨ Ɏ 

Ȭɜɖɞɔɖɑ, ɛɚɐɎɑɜɏɤɔɡɝɫ ɜɌɐɔɚɌɖɞɔɎ-

əɚɘɟ ɔ ɔəɐɟɝɞɜɔɌɗɨəɚɘɟ ɓɌɏɜɫɓəɑəɔɪ 

[3]. Ȼɚɝɗɑɐəɔɑ ɔɝɛɧɞɌəɔɫ ɫɐɑɜəɚɏɚ Ɏɚ-

ɚɜɟɒɑəɔɫ ɛɜɚɡɚɐɔɗɔ əɌ ȹɚɎɚɕ ȳɑɘɗɑ Ɏ 

1990 ɏ. (ɣɞɚ ɐɗɫ ɜɌɐɔɚɌɖɞɔɎəɚɏɚ ɓɌɏɜɫɓ-

əɑəɔɫ ɫɎɗɫɑɞɝɫ ɝɚɎɝɑɘ əɑɐɌɎəɔɘ ɝɜɚ-

ɖɚɘ), ɖɜɚɘɑ ɞɚɏɚ, əɑɖɚɞɚɜɧɑ ɍɟɡɞɧ ɩɞɚɏɚ 

ɌɜɡɔɛɑɗɌɏɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɗɫ ɡɜɌəɑ-

əɔɫ ɜɌɓɗɔɣəɧɡ ɚɞɡɚɐɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɐɗɫ Ȭɜɖɞɔɣɑɝɖɚɏɚ ɜɑɏɔɚəɌ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɝɞɌɗɚ ɎɌɒəɚ ɛɜɚɎɚɐɔɞɨ ɩɖɚɗɚɏɔɣɑ-

ɝɖɔɕ ɘɚəɔɞɚɜɔəɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ.  

ȹɚɜɘɌɞɔɎəɚ-ɛɜɌɎɚɎɚɑ ɚɍɑɝɛɑɣɑəɔɑ 

ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ əɌɝɑɗɑəɔɫ ɔ 

ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɝɖɗɌɐɧɎɌɑɞɝɫ əɌ əɑ-

ɝɖɚɗɨɖɔɡ ɟɜɚɎəɫɡ: 
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1. ȸɑɒɐɟəɌɜɚɐəɧɕ ɟɜɚɎɑəɨ, əɌ ɖɚɞɚ-

ɜɚɘ ɛɜɔəɫɞɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ əɚɜɘɌ-

ɞɔɎəɚ-ɛɜɌɎɚɎɧɡ ɌɖɞɚɎ, ɜɑɏɟɗɔɜɟɪɥɔɡ 

ɐɌəəɟɪ ɚɍɗɌɝɞɨ. ȶ ɞɌɖɚɎɧɘ ɘɚɒəɚ ɚɞəɑ-

ɝɞɔ ȸɚɝɖɚɎɝɖɔɕ ɐɚɏɚɎɚɜ ɚ ɓɌɛɜɑɥɑəɔɔ 

ɔɝɛɧɞɌəɔɕ ɫɐɑɜəɚɏɚ ɚɜɟɒɔɫ Ɏ ɞɜɑɡ ɝɜɑ-

ɐɌɡ ɚɞ 5 ɌɎɏɟɝɞɌ 1963 ɏ., ȰɚɏɚɎɚɜ ɚ əɑɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɔ ɫɐɑɜəɚɏɚ ɚɜɟɒɔɫ (Ɏɝɞɟɛɔɗ 

Ɏ ɝɔɗɟ 5 ɘɌɜɞɌ 1970 ɏ.) ɔ ɐɜɟɏɔɑ, Ɍ ɞɌɖɒɑ 

ɜɫɐ ɐɎɟɝɞɚɜɚəəɔɡ ɐɚɏɚɎɚɜɚɎ ɔ ɝɚɏɗɌɤɑ-

əɔɕ (əɌɛɜɔɘɑɜ, ȰɚɏɚɎɚɜ ɚɍ ɚɏɜɌəɔɣɑəɔɔ 

ɝɞɜɌɞɑɏɔɣɑɝɖɔɡ əɌɝɞɟɛɌɞɑɗɨəɧɡ Ɏɚɚɜɟ-

ɒɑəɔɕ (ȺȽȮð2) 1979 ɏ.). 

2. ȹɌɢɔɚəɌɗɨəɧɕ ɟɜɚɎɑəɨ, əɌ ɖɚɞɚ-

ɜɚɘ ɛɜɔəɫɞɧ ɝɛɑɢɔɌɗɨəɧɑ ɠɑɐɑɜɌɗɨ-

əɧɑ ɓɌɖɚəɧ Ɏ ɚɍɗɌɝɞɔ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɐɔ-

Ɍɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ əɌɝɑɗɑəɔɫ. Ⱥɝ-

əɚɎəɧɘɔ ɛɜɌɎɚɎɧɘɔ ɌɖɞɌɘɔ Ɏ ɩɞɚɕ 

ɝɠɑɜɑ ɫɎɗɫɪɞɝɫ ɀȳ çȺ ɜɌɐɔɌɢɔɚəəɚɕ 

ɍɑɓɚɛɌɝəɚɝɞɔ əɌɝɑɗɑəɔɫè, ɀȳ çȺ ɠɔəɌə-

ɝɔɜɚɎɌəɔɔ ɚɝɚɍɚ ɜɌɐɔɌɢɔɚəəɚ-ɚɛɌɝəɧɡ 

ɔ ɫɐɑɜəɚ-ɚɛɌɝəɧɡ ɛɜɚɔɓɎɚɐɝɞɎ ɔ ɚɍɦɑɖ-

ɞɚɎè ɔ ɀȳ çȺ ɝɛɑɢɔɌɗɨəɧɡ ɩɖɚɗɚɏɔɣɑ-

ɝɖɔɡ ɛɜɚɏɜɌɘɘɌɡ ɜɑɌɍɔɗɔɞɌɢɔɔ ɜɌɐɔɌ-

ɢɔɚəəɚ-ɓɌɏɜɫɓəɑəəɧɡ ɟɣɌɝɞɖɚɎ ɞɑɜɜɔɞɚ-

ɜɔɔè. ȾɌɖɒɑ Ɏ ɢɑɗɫɡ ɓɌɥɔɞɧ əɑɖɚɞɚɜɧɡ 

ɖɌɞɑɏɚɜɔɕ ɏɜɌɒɐɌə ɍɧɗɔ ɛɜɔəɫɞɧ ɀȳ 

çȺ ɝɚɢɔɌɗɨəɧɡ ɏɌɜɌəɞɔɫɡ ɏɜɌɒɐɌəɌɘ, 

ɛɚɐɎɑɜɏɤɔɡɝɫ ɜɌɐɔɌɢɔɚəəɚɘɟ Ɏɚɓɐɑɕ-

ɝɞɎɔɪ ɎɝɗɑɐɝɞɎɔɑ ɫɐɑɜəɧɡ ɔɝɛɧɞɌəɔɕ 

əɌ ȽɑɘɔɛɌɗɌɞɔəɝɖɚɘ ɛɚɗɔɏɚəɑè ɔ ȳɌɖɚə 

ȼɀ çȺ ɝɚɢɔɌɗɨəɚɕ ɓɌɥɔɞɑ ɏɜɌɒɐɌə, ɛɚɐ-

Ɏɑɜɏɤɔɡɝɫ ɎɚɓɐɑɕɝɞɎɔɪ ɜɌɐɔɌɢɔɔ 

ɎɝɗɑɐɝɞɎɔɑ ɖɌɞɌɝɞɜɚɠɧ əɌ Ƀɑɜəɚɍɧɗɨ-

ɝɖɚɕ ȬɉȽè.  

3. ȿɜɚɎɑəɨ ɝɟɍɦɑɖɞɚɎ ȼɚɝɝɔɕɝɖɚɕ ɀɑ-

ɐɑɜɌɢɔɔ, əɌ ɖɚɞɚɜɚɘ ɚɜɏɌəɧ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɚɕ ɎɗɌɝɞɔ ɝɟɍɦɑɖɞɚɎ ȼɀ Ɏ ɛɜɑɐɑ-

ɗɌɡ ɝɎɚɑɕ ɖɚɘɛɑɞɑəɢɔɔ ɚɝɟɥɑɝɞɎɗɫɪɞ 

ɛɚɐɏɚɞɚɎɖɟ, ɛɜɔəɫɞɔɑ ɔ ɜɑɌɗɔɓɌɢɔɪ Ɍɖ-

ɞɚɎ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ əɌ ɛɜɔəɌɐɗɑɒɌɥɑɕ ɔɘ ɞɑɜɜɔ-

ɞɚɜɔɔ. 

Ȯ ɓɌɖɗɪɣɑəɔɑ ɝɞɚɔɞ ɝɖɌɓɌɞɨ, ɣɞɚ əɑɚɍ-

ɡɚɐɔɘɚ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ əɚɜɘɌɞɔɎəɚ-

ɛɜɌɎɚɎɚɏɚ ɜɑɏɟɗɔɜɚɎɌəɔɫ ɟɛɜɌɎɗɑəɔɫ 

Ɍɜɖɞɔɣɑɝɖɔɘɔ ɞɑɜɜɔɞɚɜɔɫɘɔ ȼɀ Ɏ 

əɌɛɜɌɎɗɑəɔɔ ɐɌɗɨəɑɕɤɑɏɚ ɜɌɓɎɔɞɔɫ ɔ 

ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ əɚɜɘɌɞɔɎəɚɕ ɍɌɓɧ, 

Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɜɌɓɜɌɍɚɞɖɑ ɍɚɗɑɑ ɖɚəɖɜɑɞ-

əɧɡ əɚɜɘ ɔ əɌ ɟɜɚɎəɑ ɝɟɍɦɑɖɞɚɎ ȼɀ. 
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Ƚ.ȯ. ɀɚɘɔɣɑɎɌ 

ȵȴȪȻȴȪɁ Ȱ ȴȼȫȳȰȫ Ȯ ȵȴȨɁȾȫȳȮɄ ȵȶȴȮȭȨȴȪȮȸȫȱɂȳȴȷȸȮ 

ȷȮȷȸȫȲɁ ȧȫȭȴȵȦȷȳȴȷȸȮ ȲȴȧȮȱɂȳɁȻ ȦȩȫȳȸȴȨ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʢʨʳʪʳʭ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦ-
ʙʠʣʴʥʳʭ ʘʛʝʥʪʦʚ. ʇʨʠʚʝʜʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʄɸʉ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 
ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʝʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʙʠʣʴʥʳʭ ʘʛʝʥʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʨʦʛʨʘʤʤʥʳʡ ʘʛʝʥʪ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ.

ȴɐɑɫ əɚɎɚɕ ɛɜɚɘɧɤɗɑəəɚɕ ɜɑɎɚɗɪ-

ɢɔɔ, ɝɛɚɝɚɍəɚɕ ɞɜɌəɝɠɚɜɘɔɜɚɎɌɞɨ əɑ 

ɞɚɗɨɖɚ ɛɜɚɔɓɎɚɐɝɞɎɚ, əɚ ɔ Ɏɝɑ ɚɝɞɌɗɨəɧɑ 

ɝɠɑɜɧ ɚɍɥɑɝɞɎɑəəɚɕ ɒɔɓəɔ, əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɝɎɫɓɧɎɌɑɞɝɫ ɝ ɞɌɖɔɘɔ ɔə-

əɚɎɌɢɔɫɘɔ, ɖɌɖ ȴəɞɑɜəɑɞ Ɏɑɥɑɕ, Ȼɜɚ-

ɘɧɤɗɑəəɧɕ ɔəɞɑɜəɑɞ, ɝɘɌɜɞ-ɞɑɡəɚɗɚ-

ɏɔɔ ɔ ɖɔɍɑɜɠɔɓɔɣɑɝɖɔɑ ɝɔɝɞɑɘɧ. Ȯ ɣɌɝɞ-

əɚɝɞɔ, ɖɚəɢɑɛɢɔɫ çȴəɐɟɝɞɜɔɫ 4.0è ɜɑɌ-

ɗɔɓɟɑɞɝɫ əɌ ɍɌɓɑ ɖɔɍɑɜɠɔɓɔɣɑɝɖɔɡ ɝɔ-

ɝɞɑɘ, Ɏ ɖɚɞɚɜɧɡ ɍɑɝɤɚɎəɌɫ ɔəɞɑɏɜɌɢɔɫ 

ɔəɠɚɜɘɌɢɔɚəəɧɡ ɝɔɝɞɑɘ ɝ ɠɔɓɔɣɑɝɖɔɘɔ 

ɛɜɚɢɑɝɝɌɘɔ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɖɌɣɑ-

ɝɞɎɑəəɚ ɔəɚɕ, ɝɔəɑɜɏɑɞɔɣɑɝɖɔɕ ɩɠɠɑɖɞ 

əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɢɑ-

ɛɚɣɖɔ [1; 2]. Ȯ ɚɞɗɔɣɔɑ ɚɞ ɖɗɌɝɝɔɣɑɝɖɔɡ 

ɜɌɝɛɜɑɐɑɗɑəəɧɡ ɔəɠɚɜɘɌɢɔɚəəɚ-ɞɑɗɑ-

ɖɚɘɘɟəɔɖɌɢɔɚəəɧɡ ɝɔɝɞɑɘ ɖɔɍɑɜɠɔɓɔ-

ɣɑɝɖɔɑ ɝɔɝɞɑɘɧ ɚɍɗɌɐɌɪɞ ɝɟɥɑɝɞɎɑəəɚ 

ɍɚɗɨɤɑɕ ɝɛɚɝɚɍəɚɝɞɨɪ ɖ ɝɌɘɚɚɜɏɌəɔɓɌ-

ɢɔɔ, ɝɌɘɚɌɐɌɛɞɔɜɟɑɘɚɝɞɔ ɔ ɌɎɞɚəɚɘəɚ-

ɝɞɔ. ȮɓɌɔɘɚɐɑɕɝɞɎɟɫ ɘɑɒɐɟ ɝɚɍɚɕ, ɐɌɞ-

ɣɔɖɔ, ɖɚəɞɜɚɗɗɑɜɧ, ɛɜɚɔɓɎɚɐɝɞɎɑəəɚ-

ɞɑɡəɚɗɚɏɔɣɑɝɖɚɑ ɚɍɚɜɟɐɚɎɌəɔɑ ɔ ɔəɠɚɜ-

ɘɌɢɔɚəəɚ-ɞɑɗɑɖɚɘɘɟəɔɖɌɢɔɚəəɧɑ ɝɔ-

ɝɞɑɘɧ ɜɌɍɚɞɌɪɞ Ɏ ɌɎɞɚəɚɘəɧɡ ɜɑɒɔɘɌɡ, 

ɣɞɚ ɛɚɐɜɌɓɟɘɑɎɌɑɞ Ɏɧɝɚɖɟɪ ɝɞɑɛɑəɨ əɑ 

ɞɚɗɨɖɚ ɔɡ ɚɞɖɌɓɚɟɝɞɚɕɣɔɎɚɝɞɔ, əɚ ɔ ɓɌ-

ɥɔɞɧ ɔəɠɚɜɘɌɢɔɔ, ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɖɔ-

ɍɑɜɠɔɓɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ Ɏ ɢɑɗɚɘ. Ȼɜɔ 

ɩɞɚɘ əɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ ɖɔɍɑɜɠɔɓɔ-

ɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɫɎɗɫɑɞɝɫ ɑɑ ɔəɠɚɜɘɌɢɔ-

ɚəəɚ-ɞɑɗɑɖɚɘɘɟəɔɖɌɢɔɚəəɧɡ ɝɚɝɞɌɎɗɫ-

ɪɥɌɫ ɝ ɚɞɖɜɧɞɚɕ, ɖɌɖ ɛɜɌɎɔɗɚ, ɘɟɗɨɞɔɌ-

ɏɑəɞəɚɕ Ɍɜɡɔɞɑɖɞɟɜɚɕ.  

ȼɌɓɗɔɣəɚɏɚ ɞɔɛɌ ɛɜɚɏɜɌɘɘəɧɑ 

Ɍɏɑəɞɧ, ɌɎɞɚəɚɘəɚ ɠɟəɖɢɔɚəɔɜɟɪɥɔɑ ɔ 

ɘɔɏɜɔɜɟɪɥɔɑ ɘɑɒɐɟ ɟɓɗɌɘɔ ɚɞɖɜɧɞɚɕ 

ɘəɚɏɚɌɏɑəɞəɚɕ ɝɔɝɞɑɘɧ (ȺȸȬȽ), 

ɐɚɗɒəɧ ɚɍɗɌɐɌɞɨ Ɏəɟɞɜɑəəɑɕ ɢɑɗɚɝɞəɚ-

ɝɞɨɪ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɝɞɨɪ. ȸəɚɏɚ-

Ɍɏɑəɞəɧɑ ɝɔɝɞɑɘɧ ɔɓəɌɣɌɗɨəɚ ɛɚɓɔɢɔɚ-

əɔɜɟɪɞɝɫ ɖɌɖ ɚɞɖɜɧɞɧɑ, ɔ, ɝɗɑɐɚɎɌ-

ɞɑɗɨəɚ, ɛɜɔəɢɔɛɧ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɔ 

ɛɜɚɍɗɑɘɧ ɟɛɜɌɎɗɑəɔɫ ɞɌɖɔɘɔ ɝɔɝɞɑ-

ɘɌɘɔ ɞɑɝəɚ ɝɎɫɓɌəɧ ɝ ɌɝɛɑɖɞɌɘɔ ɔɡ ɓɌ-

ɥɔɞɧ. Ȼɚɩɞɚɘɟ Ɏ ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɔ ɜɌɝ-

ɝɘɚɞɜɑəɔɔ ɛɚɐɡɚɐɚɎ ɛɚ ɚɢɑəɖɑ ɛɜɚɔɓɎɚ-

ɐɔɞɑɗɨəɚɝɞɔ ȺȸȬȽ ɌəɌɗɔɓɔɜɟɪɞɝɫ ɛɌ-

ɜɌɘɑɞɜɧ, Ɏɗɔɫɪɥɔɑ əɌ ɟɜɚɎɑəɨ ɔəɠɚɜ-
ɘɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɚɞɖɜɧɞɧɡ ɘəɚ-

ɏɚɌɏɑəɞəɧɡ ɔəɠɚɜɘɌɢɔɚəəɚ-ɞɑɗɑɖɚɘɘɟ-

əɔɖɌɢɔɚəəɧɡ ɝɔɝɞɑɘ. Ⱥɞɘɑɞɔɘ, ɣɞɚ Ɏ ɚɞ-

ɖɜɧɞɧɡ ɓɌɜɟɍɑɒəɧɡ ɔ ɜɚɝɝɔɕɝɖɔɡ ɛɟɍ-

ɗɔɖɌɢɔɫɡ Ɏɚɛɜɚɝɧ ɚɢɑəɖɔ ɛɜɚɔɓɎɚɐɔ-

ɞɑɗɨəɚɝɞɔ ɘɟɗɨɞɔɌɏɑəɞəɧɡ ɝɔɝɞɑɘ ɜɌɝ-

ɝɘɚɞɜɑəɧ ɎɑɝɨɘɌ ɝɖɟɐəɚ ɍɑɓ ɖɌɖɚɏɚ-ɗɔɍɚ 

ɛɚɐɖɜɑɛɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɩɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɧɘɔ ɐɌəəɧɘɔ, Ɍ ɝɎɑɐɑəɔɫ Ɏɗɔɫ-

əɔɫ ɛɌɜɌɘɑɞɜɚɎ ɔəɠɚɜɘɌɢɔɚəəɚɕ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ əɌ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɨ ȺȸȬȽ 

ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɪɞ. 
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ɀɚɜɘɌɗɔɓɌɢɔɫ ɛɚɖɌɓɌɞɑɗɑɕ  
ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɚɐɝɔɝɞɑɘ 
ɍɑɓɚɛɌɝəɚɝɞɔ ȺȸȬȽ 

ȺɝəɚɎəɚɕ ɠɟəɖɢɔɚəɌɗ ɛɚ ɚɍɑɝɛɑɣɑ-

əɔɪ ɔəɠɚɜɘɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ 

ȺȸȬȽ ɜɑɌɗɔɓɟɑɞɝɫ ɝɑɜɎɑɜɚɘ ɍɑɓɚɛɌɝəɚ-

ɝɞɔ ɘɚɍɔɗɨəɧɡ ɌɏɑəɞɚɎ (ȽȭȸȬ), ɖɚɞɚ-

ɜɧɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɐɔə ɔɓ ɜɌɓəɚ-

Ɏɔɐəɚɝɞɑɕ ɟɛɜɌɎɗɫɪɥɔɡ ɌɏɑəɞɚɎ ȺȸȬȽ. 

Ⱥɞɘɑɞɔɘ, ɣɞɚ ɝɜɑɐɔ ɚɝəɚɎəɧɡ ɛɜɚɍɗɑɘ 

ɓɌɥɔɥɑəəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ȺȸȬȽ Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɝɗɑɐɟɑɞ Ɏɧɐɑɗɔɞɨ ɝɗɑɐɟ-

ɪɥɔɑ: 

1) əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɑɜɘɌəɑəɞəɚɏɚ 

ɖɚəɞɜɚɗɫ ɓɌ ɔɓɘɑəɑəɔɑɘ ɝɞɜɟɖɞɟɜɧ ɐɔ-

əɌɘɔɣɑɝɖɚɕ ɔɑɜɌɜɡɔɔ ȺȸȬȽ; 

2) ɛɜɚɍɗɑɘɌ ɓɌɥɔɞɧ ɘɑɡɌəɔɓɘɚɎ ɜɌɝ-

ɛɜɑɐɑɗɑəəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ȺȸȬȽ; 

3) ɛɜɚɍɗɑɘɌ ɓɌɥɔɥɑəəɚɏɚ ɏɜɟɛɛɚ-

Ɏɚɏɚ ɟɛɜɌɎɗɑəɔɫ (ɓɌɥɔɞɌ ɔəɞɑɜɑɝɚɎ 

ɖɚɗɗɑɖɞɔɎɚɎ Ɏ ȺȸȬȽ); 

4) ɛɜɚɍɗɑɘɌ ɓɌɥɔɞɧ ɢɑɗɚɝɞəɚɝɞɔ 

ɌɏɑəɞɌ ȺȸȬȽ. 

Ȯ ɖɌɣɑɝɞɎɑ ɛɚɖɌɓɌɞɑɗɫ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ȺȸȬȽ Ɏ ɜɌɍɚɞɌɡ 

[3; 4] ɛɜɑɐɗɚɒɑəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɚɍɥɑɑ 

Ɏɜɑɘɫ ɜɌɍɚɞɧ Ɏɝɑɡ Ɏɡɚɐɫɥɔɡ Ɏ ɑɑ ɝɚɝɞɌɎ 

ɘɚɍɔɗɨəɧɡ ɌɏɑəɞɚɎ ɔ ɝɑɜɎɔɝɚɎ ɍɑɓɚɛɌɝ-

əɚɝɞɔ. Ȼɜɔ ɩɞɚɘ ɌɎɞɚɜɧ ɘɑɞɚɐɔɖɔ 

ɚɢɑəɖɔ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ȺȸȬȽ, ɜɌɝ-

ɝɘɚɞɜɑəəɚɕ Ɏ [3], ɚɍɚɝəɚɎɧɎɌɪɞ ɝɎɚɕ Ɏɧ-

ɍɚɜ ɔɓɘɑɜɫɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ, ɍɌɓɔɜɟɫɝɨ 

əɌ ɜɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɜɔ ɌəɌɗɔɓɑ ɛɌɜɌɘɑɞɜɚɎ ɓɌ-

ɥɔɞɧ ȺȸȬȽ Ɏ ɚɍɗɌɝɞɔ ɩɗɑɖɞɜɚəəɚɕ ɖɚɘ-

ɘɑɜɢɔɔ.  

ȺɞɚɍɜɌɓɔɘ ɩɞɔ ɛɌɜɌɘɑɞɜɧ, ɜɌɓɐɑɗɔɎ 

ɔɡ əɌ ɔɓɘɑɜɫɑɘɧɑ ɔ Ɍɏɜɑɏɔɜɟɑɘɧɑ, ɛɜɔ-

ɣɑɘ ç*è ɚɞɘɑɣɑəɧ ɛɌɜɌɘɑɞɜɧ, ɛɜɔɝɟɥɔɑ 

ɝɔɝɞɑɘɌɘ ɝ ɐɑɢɑəɞɜɌɗɔɓɚɎɌəəɧɘ ȽȭȸȬ.  

ȴɓɘɑɜɫɑɘɧɑ Ɏɜɑɘɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗ. 1, Ɍ ɔɓɘɑɜɫɑɘɧɑ ɛɌ-

ɜɌɘɑɞɜɧ ɚɍɦɑɘɚɎ ɐɌəəɧɡ ɔ ɝɖɚɜɚɝɞəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɝɎɑɐɑəɧ Ɏ ɞɌɍɗ. 2.  

 

 

 

 

 

ȾɌɍɗɔɢɌ 1 
ȴɓɘɑɜɫɑɘɧɑ Ɏɜɑɘɑəəɧɑ ɛɌɜɌɘɑɞɜɧ 

ȽȭȸȬ ȺȸȬȽ 

ʈ ȻɌɜɌɘɑɞɜ ȺɛɔɝɌəɔɑ ɛɌɜɌɘɑɞɜɌ 

1 TadrListForm  
Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ 

ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ Ɍɐɜɑɝəɧɡ 

ɍɌɓ ɘɚɍɔɗɨəɚɏɚ ɌɏɑəɞɌ  

2 TgenKeyPair  
Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ əɌ ɏɑəɑɜɌɢɔɪ 

ɛɌɜɧ ɖɗɪɣɑɕ (ZKMA , OKMA )  

3 TȽAMA 
Ȯɜɑɘɫ, ɓɌɞɜɌɣɔɎɌɑɘɚɑ əɌ ɛɑɜɑɏɚɎɚɜɧ 

ɘɑɒɐɟ ȸȬ ɔ ɑɏɚ ɟɛɜɌɎɗɫɪɥɔɘ 

Ɍɏɑəɞɚɘ (ȽȬ)  

4 TȽAȽA 
Ȯɜɑɘɫ, ɓɌɞɜɌɣɔɎɌɑɘɚɑ əɌ ɛɑɜɑɏɚɎɚɜɧ 

ɘɑɒɐɟ ȽȬ ɜɌɓəɧɡ ɎɔɜɞɟɌɗɨəɧɡ 

ɖɚɗɗɑɖɞɔɎɚɎ (ɏɜɟɛɛ)  

5 TupdMASS  
Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ əɌ ɚɍəɚɎɗɑəɔɑ 

ɔəɠɚɜɘɌɢɔɔ Ɏ ȽȭȸȬ  

6 TverMASH  
Ȯɜɑɘɫ, ɞɜɑɍɟɑɘɚɑ ɐɗɫ ɛɜɚɎɑɜɖɔ 

ɝɟɥɑɝɞɎɚɎɌəɔɫ ȸȬ Ɏ ɝɔɝɞɑɘɑ ɔ ɟɓɗɌ, 

ɖɚɞɚɜɚɏɚ ɚə ɘɔɏɜɔɜɚɎɌɗ  

7 TreqȺK 
Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ əɌ ɓɌɛɜɚɝ 

ɚɞɖɜɧɞɚɏɚ ɖɗɪɣɌ  

8 TrespȺK 
Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ ɐɗɫ ɛɚɗɟɣɑəɔɫ 

ɚɞɖɜɧɞɚɏɚ ɖɗɪɣɌ  

9 Treqdata  Ȯɜɑɘɫ, ɞɜɑɍɟɑɘɚɑ əɌ ɓɌɛɜɚɝ ɐɌəəɧɡ  

10* T itnry  

Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ 

ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɘɌɜɤɜɟɞɌ 

ɛɑɜɑɘɑɥɑəɔɫ ȸȬ ɛɚ ɝɑɞɔ 

ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɖɚəɖɜɑɞəɚɏɚ ɟɓɗɌ  

 

ȾɌɍɗɔɢɌ 2 
ȴɓɘɑɜɫɑɘɧɑ ɛɌɜɌɘɑɞɜɧ ɚɍɦɑɘɚɎ ɐɌəəɧɡ 

ɔ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ȽȭȸȬ ȺȸȬȽ 

ʈ ȻɌɜɌɘɑɞɜ ȺɛɔɝɌəɔɑ ɛɌɜɌɘɑɞɜɌ 

1 N 
ȶɚɗɔɣɑɝɞɎɚ ɝɑɜɎɑɜəɧɡ ɟɓɗɚɎ 

Ɏ ɝɔɝɞɑɘɑ  

2 Dcode 
ȼɌɓɘɑɜ ɛɜɚɏɜɌɘɘəɚɏɚ ɖɚɐɌ 

ɘɚɍɔɗɨəɚɏɚ ɌɏɑəɞɌ (ȸȬ)  

3 Dstate  
ȼɌɓɘɑɜ ɐɌəəɧɡ, ɚɛɔɝɧɎɌɪɥɔɡ 

ɝɚɝɞɚɫəɔɑ ȸȬ Ɏ ɖɌɒɐɧɕ 

ɘɚɘɑəɞ Ɏɜɑɘɑəɔ  

4 Ddata  
ȶɚɗɔɣɑɝɞɎɚ ɐɌəəɧɡ, ɝɚɍɜɌəəɧɡ 

ɝ ɟɐɌɗɑəəɧɡ ɝɑɜɎɑɜəɧɡ 

ɔ/ɔɗɔ ɖɗɔɑəɞɝɖɔɡ ɟɓɗɚɎ ɝɔɝɞɑɘɧ  

5 Rs 
Ƚɖɚɜɚɝɞɨ ɝɚɓɐɌəɔɫ ɩɗɑɖɞɜɚəəɚɕ 

ɛɚɐɛɔɝɔ  

6 Rv 
Ƚɖɚɜɚɝɞɨ ɛɜɚɎɑɜɖɔ ɩɗɑɖɞɜɚəəɚɕ 

ɛɚɐɛɔɝɔ  

7 Re Ƚɖɚɜɚɝɞɨ ɤɔɠɜɚɎɌəɔɫ  

8 Rd Ƚɖɚɜɚɝɞɨ ɐɑɤɔɠɜɚɎɌəɔɫ  

9 Rse 

Ƚɖɚɜɚɝɞɨ ɛɚɔɝɖɌ ɔəɠɚɜɘɌɢɔɔ Ɏ ɍɌɓɌɡ 

ɐɌəəɧɡ ɝɑɜɎɑɜəɧɡ ɟɓɗɚɎ ɝɔɝɞɑɘɧ / 

ɝɖɚɜɚɝɞɨ ɔəɠɚɜɘɌɢɔɚəəɚɏɚ ɚɍɘɑəɌ 

ɝ ɐɜɟɏɔɘɔ ɌɏɑəɞɌɘɔ ɝɔɝɞɑɘɧ  

10 Rth  ȻɜɚɛɟɝɖəɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɝɑɞɔ  

11* CAP 
ȶɚɗɔɣɑɝɞɎɚ Ɍɏɑəɞəɧɡ ɛɗɌɞɠɚɜɘ 

(ɏɜɟɛɛ ɌɏɑəɞɚɎ), ɠɟəɖɢɔɚəɔɜɟɪɥɔɡ 

Ɏ ɝɔɝɞɑɘɑ  
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ȹɑɚɐəɚɖɜɌɞəɧɑ ɛɚɛɧɞɖɔ əɌ ɛɜɌɖ-

ɞɔɖɑ ɜɑɌɗɔɓɚɎɌɞɨ ɝɔɝɞɑɘɟ ɔɓɘɑɜɑəɔɫ 

ɛɜɔɎɑɐɑəəɧɡ Ɏ ɞɌɍɗ. 1ð2 ɛɌɜɌɘɑɞɜɚɎ Ɏ 

ɜɑɌɗɨəɚɘ ɘɌɝɤɞɌɍɑ Ɏɜɑɘɑəɔ ɟɛɜɌɎɗɫɪ-
ɥɔɘɔ ɌɏɑəɞɌɘɔ ɎɧɫɎɔɗɔ ɛɜɚɍɗɑɘɟ ɖɚɜ-

ɜɑɖɞəɚɝɞɔ ɔɓɘɑɜɑəɔɫ ɩɞɔɡ ɛɌɜɌɘɑɞɜɚɎ 

ɐɗɫ ȺȸȬȽ ɝ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ Ɍɏɑə-

ɞɚɎ (>1000) [5]. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɩɞɌ 

ɛɜɚɍɗɑɘɌ ɚɝɞɌɑɞɝɫ ɚɞɖɜɧɞɚɕ, ɛɚɝɖɚɗɨɖɟ 

ɛɑɜɑɐɌɣɌ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɌɏɑəɞɚɎ 

ɍɚɗɑɑ ɐɎɌɐɢɌɞɔ ɟɖɌɓɌəəɧɡ Ɏ ɛɑɜɑɣəɑ ɛɌ-

ɜɌɘɑɞɜɚɎ c ɍɚɗɨɤɚɕ ɣɌɝɞɚɞɚɕ ɛɜɔɎɚɐɔɞ ɖ 

əɔɎɑɗɔɜɚɎɌəɔɪ Ɏɧɛɚɗəɑəɔɫ ɢɑɗɑɎɧɡ 

ɠɟəɖɢɔɕ SCADA-ɝɔɝɞɑɘ, Ɍ ɞɌɖɒɑ ɓɌɣɌ-

ɝɞɟɪ ɖ ɛɑɜɑɏɜɟɓɖɑ ɝɑɞɑɎɚɏɚ ɞɜɌɠɔɖɌ, ɔ, 

ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɖ ɝəɔɒɑəɔɪ ɔɓɘɑɜɫɑɘɧɡ 

ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, Ɍ ɓəɌɣɔɞ ɔ ɖ 

ɝəɔɒɑəɔɪ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ȺȸȬȽ 

ɖɌɖ ɞɌɖɚɎɚɕ. Ⱦɚ ɑɝɞɨ ɛɑɜɘɌəɑəɞəɧɕ ɛɜɚ-

ɢɑɝɝ ɔɓɘɑɜɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɚɢɑəɖɔ ɛɜɚ-

ɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ɝɟɥɑɝɞɎɑəəɚ ɔɝɖɌɒɌɑɞ 

ɚɢɑəɔɎɌɑɘɚɑ ɓəɌɣɑəɔɑ.  

ȶɜɚɘɑ ɞɚɏɚ, əɌ ɚɝəɚɎɑ ɔɓɘɑɜɫɑɘɧɡ ɛɌ-

ɜɌɘɑɞɜɚɎ ɐɔəɌɘɔɣɑɝɖɔ ɐɗɫ ɖɌɒɐɚɏɚ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɌɏɑəɞɌ ɞɜɑɍɟɑɞɝɫ Ɏɧɣɔɝɗɔɞɨ 

əɑ ɘɑəɑɑ 16 ɌɏɜɑɏɔɜɚɎɌəəɧɡ ɓəɌɣɑəɔɕ, 

ɛɜɔɎɑɐɑəəɧɡ Ɏ ɞɌɍɗ. 3. 

ȾɌɍɗɔɢɌ 3 
Ȼɑɜɑɣɑəɨ Ɍɏɜɑɏɔɜɟɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ȽȭȸȬ ȺȸȬȽ 

ʈ 
ȻɌɜɌɘɑɞɜ 

ɘɚɐɑɗɔ 
ȼɌɝɣɑɞəɚɑ ɎɧɜɌɒɑəɔɑ ȺɛɔɝɌəɔɑ ɛɌɜɌɘɑɞɜɌ 

1 TregMA  
TregMA  = TMACodeGen +TadrListForm + 

+TgenKeyPair +TȽAMA +TupdMASS  

Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ əɌ ɝɚɓɐɌəɔɑ ɔ ɜɑɏɔɝɞɜɌɢɔɪ əɚɎɚɏɚ 

ɌɏɑəɞɌ Ɏ ɝɔɝɞɑɘɑ  

2 D init  D init  = Dcode + Dstate  
ȼɌɓɘɑɜ ȸȬ ɐɚ ɑɏɚ ɛɑɜɑɘɑɥɑəɔɫ əɌ ɟɐɌɗɑəəɧɕ 

ɟɓɑɗ ɝɔɝɞɑɘɧ  

3 T init  T init  = Dstate  * (1 / RS) + TȽAMA 
Ȯɜɑɘɫ, ɞɜɑɍɟɑɘɚɑ ɐɗɫ ɛɑɜɑɘɑɥɑəɔɫ ȸȬ əɌ ɟɐɌɗɑəəɧɕ 
ɟɓɑɗ ɝɔɝɞɑɘɧ  

4 Dmig  Dmig  = Dcode + Dstate  + Ddata  ȼɌɓɘɑɜ ȸȬ Ɏ ɛɜɚɢɑɝɝɑ ɘɔɏɜɌɢɔɔ ɘɑɒɐɟ ɟɓɗɌɘɔ ɝɔɝɞɑɘɧ  

5 Tmig  Tmig  = (1 / Rse) + (Dmig / Rth ) 

Ȯɜɑɘɫ, ɓɌɞɜɌɣɔɎɌɑɘɚɑ əɌ ɛɑɜɑɘɑɥɑəɔɑ ȸȬ  

əɌ ɟɐɌɗɑəəɧɕ ɟɓɑɗ, ɛɚɔɝɖ ɔəɠɚɜɘɌɢɔɔ ɔ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ 

ɝ ɌɏɑəɞɌɘɔ əɌ ɟɐɌɗɑəəɚɘ ɟɓɗɑ  

6 TMAth  
TMAth  = (D init  / Rth ) + T init  + 

+ (Ddata  / Rth )+ + (N ð 1) * T mig  
Ⱥɍɥɑɑ Ɏɜɑɘɫ ɘɔɏɜɌɢɔɔ ȸȬ ɘɑɒɐɟ ɟɓɗɌɘɔ ɝɔɝɞɑɘɧ  

7 TMAAuth  
TMAAuth  = Treqdata  + TreqOK  + TrespOK  + 

+(Dstate  * (1 / Rv)) 

Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ əɌ ɌɟɞɑəɞɔɠɔɖɌɢɔɪ ȸȬ Ɏ ɛɜɑɐɑɗɌɡ 

Ɍɏɑəɞəɚɏɚ ɛɜɑɐɝɞɌɎɔɞɑɗɨɝɞɎɌ ɝɑɜɎɑɜəɚɏɚ ɟɓɗɌ  

8 TSdata TSdata = Ddata  * ((1 / Rs) + (1 / Re)) 
Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ ɐɗɫ ɝɚɓɐɌəɔɫ ɩɗɑɖɞɜɚəəɚɕ ɛɚɐɛɔɝɔ 

ɔ ɤɔɠɜɚɎɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ  

9 TMAsec 
TMASec = (Ddata  / Rs) + (Ddata  / Re) + 

 + (Ddata  / Rd) + (Ddata  / Rv) +  
+(N * (Dstate  / Rv)) + (N ð 1)* T SData 

Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɠɟəɖɢɔɕ 

ɛɚ ɚɍɑɝɛɑɣɑəɔɪ ɍɑɓɚɛɌɝəɚɝɞɔ  

10 TMA , 
TMA= TMAth  + (N + 1) * T MAAuth  + 

 + TMASec+ TgenNewKeyPair + TupdMASS  

Ⱥɍɥɑɑ Ɏɜɑɘɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɚɐəɚɏɚ ɘɚɍɔɗɨəɚɏɚ 

ɌɏɑəɞɌ Ɏ ȺȸȬȽ Ɏ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɕ ȺȸȬȽ 

11 TMACSCS TMACSCS = ×M
i=1 TMAi  

Ⱥɍɥɑɑ Ɏɜɑɘɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ȺȸȬȽ, Ɏ ɖɚɞɚɜɚɕ 

ɜɑɌɗɔɓɚɎɌəɧ ɘɑɡɌəɔɓɘɧ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɟɛɜɌɎɗɑəɔɫ 

ɍɑɓɚɛɌɝəɚɝɞɨɪ ɘɚɍɔɗɨəɧɡ ɌɏɑəɞɚɎ  

12* TSDTh 
TSDTh  Ò TMAth  +  

+ (CAP * (Dmig  / Rth )) 

Ⱥɍɥɑɑ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɘɚɍɔɗɨəɧɘ Ɍɏɑəɞɚɘ 

ɛɚɝɞɌɎɗɑəəɚɕ ɛɚɗɨɓɚɎɌɞɑɗɑɘ ɓɌɐɌɣɔ ɔ ɛɜɑɐɝɞɌɎɗɑəɔɫ 

ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɍɚɞɧ ɛɚɗɨɓɚɎɌɞɑɗɪ  

13* TSDAuth  TSDAuth  = CAP * T MAAuth  

Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ 

ɔ ɌɟɞɑəɞɔɠɔɖɌɢɔɔ ȸȬ Ɏ ɛɜɑɐɑɗɌɡ ɎɔɜɞɟɌɗɨəɚɏɚ 

ɖɚɗɗɑɖɞɔɎɌ 

14* TSDSec 
TSDSec Ò TMASec + 

+ (CAP * ((Dcode / Rv) + TSData)) 

Ȯɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɠɟəɖɢɔɕ 

ɛɚ ɚɍɑɝɛɑɣɑəɔɪ ɍɑɓɚɛɌɝəɚɝɞɔ  

15* TMADSCS  TMADSCS В Ὕᶻ . 
Ⱥɍɥɑɑ Ɏɜɑɘɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ȺȸȬȽ, Ɏ ɖɚɞɚɜɚɕ 

ɜɑɌɗɔɓɚɎɌəɧ ɘɑɡɌəɔɓɘɧ ɐɑɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ 

ɟɛɜɌɎɗɑəɔɫ ɍɑɓɚɛɌɝəɚɝɞɨɪ ɘɚɍɔɗɨəɧɡ ɌɏɑəɞɚɎ  

16* T* MA  
T* MA  Ò  TSDTh  + TSDAuth  + CAP * T itnry  + 

+TSDSec+ TgenNewKeyPair + TupdMASS  
Ⱥɍɥɑɑ Ɏɜɑɘɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɚɐəɚɏɚ ɘɚɍɔɗɨəɚɏɚ 

ɌɏɑəɞɌ Ɏ ȺȸȬȽ  Ɏ ɐɑɢɑəɞɜɌɗɔɓɚɎɌəəɚɕ ȽȭȸȬ 
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ȽɗɑɐɚɎɌɞɑɗɨəɚ, Ɏɚ-ɛɑɜɎɧɡ, əɌ ɞɑɖɟ-

ɥɔɕ ɘɚɘɑəɞ ɚɢɑəɔɞɨ ɛɜɚɔɓɎɚɐɔɞɑɗɨ-

əɚɝɞɨ ȺȸȬȽ ɘɚɒəɚ ɗɔɤɨ ɐɗɫ ɝɔɝɞɑɘ ɝɚ 

ɝɜɌɎəɔɞɑɗɨəɚ əɑɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ 

ɌɏɑəɞɚɎ, Ɏɚ-Ɏɞɚɜɧɡ, ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ ɖɌ-

ɣɑɝɞɎɑ ɛɚɖɌɓɌɞɑɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɠɟəɖ-

ɢɔɚəɔɜɚɎɌəɔɫ ȺȸȬȽ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

[3; 4] ɚɍɥɑɏɚ Ɏɜɑɘɑəɔ ɜɌɍɚɞɧ Ɏɝɑɡ Ɏɡɚɐɫ-

ɥɔɡ Ɏ ɑɑ ɝɚɝɞɌɎ ɘɚɍɔɗɨəɧɡ ɌɏɑəɞɚɎ ɔ 

ɝɑɜɎɔɝɚɎ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ 

əɑ ɝɚɎɝɑɘ ɖɚɜɜɑɖɞəɧɘ. Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɌɎɞɚɜɌ ɐɌəəɚɕ ɝɞɌɞɨɔ, Ɏ ɖɌɣɑɝɞɎɑ ɛɚɖɌɓɌ-

ɞɑɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ 

ȺȸȬȽ ɝɗɑɐɟɑɞ ɎɧɍɜɌɞɨ ɚɞəɚɤɑəɔɑ çɛɚ-

ɗɑɓəɚɏɚè Ɏɜɑɘɑəɔ ɜɌɍɚɞɧ ɌɏɑəɞɚɎ ȺȸȬȽ 

ɖ ɚɍɥɑɘɟ Ɏɜɑɘɑəɔ ɔɡ ɜɌɍɚɞɧ. Ȼɚɐ çɛɚ-

ɗɑɓəɧɘè Ɏɜɑɘɑəɑɘ ɓɐɑɝɨ ɛɚəɔɘɌɑɞɝɫ 

Ɏɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ ɐɗɫ ɟɝɛɑɤəɚɏɚ ɜɑ-

ɤɑəɔɫ ɌɏɑəɞɌɘɔ ɓɌɐɌɣ ɎɗɌɐɑɗɨɢɑɎ Ɍɏɑə-

ɞɚɎ, ɛɚɝɖɚɗɨɖɟ ɚɝəɚɎəɚɑ əɌɓəɌɣɑəɔɑ ɝɌ-

ɘɚɕ ȺȸȬȽ ð ɛɜɑɐɚɝɞɌɎɔɞɨ ɛɚɗɨɓɚɎɌɞɑ-

ɗɫɘ ɔəɠɜɌɝɞɜɟɖɞɟɜɟ, ɛɚɓɎɚɗɫɪɥɟɪ ɚɛɑ-

ɜɌɞɔɎəɚ ɜɑɤɌɞɨ ɔɡ ɢɑɗɑɎɧɑ ɓɌɐɌɣɔ.  

Ȼɚɩɞɚɘɟ ɛɜɔ ɚɍɚɓəɌɣɑəɔɫɡ ɐɗɫ ɝɔ-

ɝɞɑɘ ɝ ɢɑəɞɜɌɗɔɓɚɎɌəəɧɘ ȽȭȸȬ: 

Tservice = TMAth  + (N + 1) * T MAAuth  +  
+ TMASec + TgenNewKeyPair ; 

TMA  = Tservice + TupdMASS  

ɔ ɝ ɐɑɢɑəɞɜɌɗɔɓɚɎɌəəɧɘ ȽȭȸȬ:  

T* service = TSDTh  + TSDAuth  + CAP * T itnry  +  
+ TSDSec+ TgenNewKeyPair ; 

T* MA  Ò T* service + TupdMASS , 

ȶɚɩɠɠɔɢɔɑəɞɧ ɩɠɠɑɖɞɔɎəɚɝɞɔ Ɍɏɑə-

ɞɚɎ Effect  ð ɐɗɫ ɝɔɝɞɑɘ ɝ ɢɑəɞɜɌɗɔɓɚɎɌə-

əɧɘ ȽȭȸȬ ɔ Effect *  ð ɐɗɫ ɝɔɝɞɑɘ ɝ ɐɑ-

ɢɑəɞɜɌɗɔɓɚɎɌəəɧɘ ȽȭȸȬ ɘɚɒəɚ ɚɛɜɑ-

ɐɑɗɔɞɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɎɧɜɌɒɑəɔɫɘɔ 

(1) ɔ (2): 

;
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Ȭ ɐɗɫ Ɏɝɑɕ ȺȸȬȽ ɔɘɑɑɘ: 
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ȴ ɣɑɘ ɘɑəɨɤɑ Ɏ ɛɜɚɢɑəɞəɚɘ ɝɚɚɞəɚ-

ɤɑəɔɔ ɞɜɑɍɟɑɞɝɫ Ɏɜɑɘɑəɔ ɐɗɫ Ɏɧɛɚɗ-

əɑəɔɫ ɗɪɍɧɡ ɝɑɜɎɔɝəɧɡ ɛɜɚɢɑɐɟɜ, 

ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ɐɔɌɗɚɏ ɘɑɒɐɟ Ɍɏɑə-

ɞɌɘɔ, ɖ Ɏɜɑɘɑəɔ, Ɏɧɐɑɗɫɑɘɚɘɟ Ɍɏɑəɞɟ 

ɐɗɫ ɜɑɤɑəɔɫ ɝɚɍɝɞɎɑəəɚ ɢɑɗɑɎɚɕ ɓɌ-

ɐɌɣɔ, ɞɑɘ Ɍɏɑəɞ ɔ ɝɔɝɞɑɘɌ, Ɏ ɖɚɞɚɜɚɕ ɚə 

ɠɟəɖɢɔɚəɔɜɟɑɞ, ɍɚɗɑɑ ɛɜɚɔɓɎɚɐɔ-

ɞɑɗɨəɧ. Ȯ ɣɌɝɞəɚɝɞɔ, ɎɧɜɌɒɑəɔɫ  

(1)ð(4) ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɝɑɗɑɖ-

ɢɔɔ ɝɛɌɘ-ɌɏɑəɞɚɎ ɚɞ ɐɑɕɝɞɎɔɞɑɗɨəɚ 

ɛɜɚɔɓɎɚɐɔɞɑɗɨəɧɡ ɌɏɑəɞɚɎ.  

Ȼɚɐɡɚɐɧ ɖ ɛɚɎɧɤɑəɔɪ  
ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ɛɚɐɝɔɝɞɑɘ 
ɍɑɓɚɛɌɝəɚɝɞɔ ȺȸȬȽ 

ȻɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɨ ȺȸȬȽ ɝ ȽȭȸȬ 

ɛɜɔ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɘ ɟɛɜɌɎɗɑəɔɔ ɍɑɓ-

ɚɛɌɝəɚɝɞɨɪ Ɏ ɚɝəɚɎəɚɘ ɓɌɎɔɝɔɞ ɚɞ ɛɜɚ-

ɛɟɝɖəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɖɌəɌɗɌ ɝɎɫɓɔ 

ɘɑɒɐɟ ɝɑɜɎɑɜɚɘ ɍɑɓɚɛɌɝəɚɝɞɔ ɘɚɍɔɗɨ-

əɧɡ ɌɏɑəɞɚɎ ɔ ɟɓɗɌɘɔ ɝɑɞɔ, əɌ ɖɚɞɚɜɧɡ 

ɠɟəɖɢɔɚəɔɜɟɪɞ ɟɛɜɌɎɗɫɪɥɔɑ Ɍɏɑəɞɧ. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɠɚɜɘɟɗ (1) ɔ (2), ɛɜɔ ɟɎɑ-

ɗɔɣɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɛɚɐɖɗɪɣɌɑɘɧɡ ɖ 

ɝɔɝɞɑɘɑ ɟɓɗɚɎ ɔ ɘɚɍɔɗɨəɧɡ ɌɏɑəɞɚɎ ɓəɌ-

ɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ əɌɏɜɟɓɖɌ əɌ 

ɢɑəɞɜɌɗɨəɧɕ ɝɑɜɎɑɜ ɍɑɓɚɛɌɝəɚɝɞɔ ɘɚ-

ɍɔɗɨəɧɡ ɌɏɑəɞɚɎ, ɞɑɘ ɝɌɘɧɘ ɟɘɑəɨɤɌ-

ɑɞɝɫ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɨ ȺȸȬȽ. ȻɚɎɧ-

ɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɠɟəɖɢɔɚəɔɜɚɎɌ-

əɔɫ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɕ ȽȭȸȬ ɘɚɒəɚ ɐɚ-

ɝɞɔɣɨ ɓɌ ɝɣɑɞ ɛɚɎɧɤɑəɔɫ ɝɖɚɜɚɝɞɔ ɤɔɠ-

ɜɚɎɌəɔɫ ɔ ɐɑɤɔɠɜɚɎɌəɔɫ ɐɌəəɧɡ Ɍɏɑə-

ɞɚɎ, ɖɚɞɚɜɌɫ Ɏ ɚɝəɚɎəɚɘ ɓɌɎɔɝɔɞ ɚɞ ɜɌɓ-

əɚɎɔɐəɚɝɞɔ ɔɝɛɚɗɨɓɟɑɘɧɡ ɖɜɔɛɞɚɏɜɌɠɔ-

ɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ ɔ/ɔɗɔ ɐɗɔəɧ ɏɑəɑɜɔ-

ɜɟɑɘɧɡ ɝɑɖɜɑɞəɧɡ ɖɗɪɣɑɕ, Ɍ ɞɌɖɒɑ ɓɌ 

ɝɣɑɞ ɟɎɑɗɔɣɑəɔɫ ɝɖɚɜɚɝɞɔ ɟɝɞɌəɚɎɖɔ ɔ 

ɛɜɚɎɑɜɖɔ ɩɗɑɖɞɜɚəəɚɕ ɛɚɐɛɔɝɔ.  
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ȻɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɨ ȺȸȬȽ ɝ ɐɑɢɑə-

ɞɜɌɗɔɓɚɎɌəəɚɕ ȽȭȸȬ ɓɌɎɔɝɔɞ əɑ ɞɚɗɨɖɚ 

ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɌɏɑəɞɚɎ, ɘɔɏɜɔɜɟɪɥɔɡ 

ɘɑɒɐɟ ɟɓɗɌɘɔ ɝɑɞɔ, əɚ ɞɌɖɒɑ ɚɞ ɖɚɗɔɣɑ-

ɝɞɎɌ ɏɜɟɛɛ ɌɏɑəɞɚɎ, ɠɟəɖɢɔɚəɔɜɟɪɥɔɡ 

Ɏ ɝɔɝɞɑɘɑ.  

Ƚ ɜɚɝɞɚɘ ɣɔɝɗɌ ɌɏɑəɞɚɎ, ɏɜɟɛɛ ɌɏɑəɞɚɎ 

ɔ ɛɚɐɖɗɪɣɌɑɘɧɡ ɖ ɝɔɝɞɑɘɑ ɟɓɗɚɎ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ ɔəɞɑəɝɔɎəɚɝɞɨ ɘɑɒɌɏɑəɞəɧɡ 

ɖɚɘɘɟəɔɖɌɢɔɕ ɔ ɣɔɝɗɚ ɘɔɏɜɌɢɔɕ Ɍɏɑə-

ɞɚɎ ɘɑɒɐɟ ɟɓɗɌɘɔ ɝɑɞɔ.  ȹɌ ɝɑɜɎɑɜəɧɡ ɟɓ-

ɗɌɡ, ɛɚɘɔɘɚ ɛɜɚɢɑɐɟɜ ɍɑɓɚɛɌɝəɚɝɞɔ 

(ɔɐɑəɞɔɠɔɖɌɢɔɫ ɔ ɌɟɞɑəɞɔɠɔɖɌɢɔɫ 

ɌɏɑəɞɚɎ ɝɔɝɞɑɘɧ, ɤɔɠɜɚɎɌəɔɑ ɔ ɐɑɤɔɠ-

ɜɚɎɌəɔɑ ɐɌəəɧɡ ɌɏɑəɞɚɎ), Ɏɧɛɚɗəɫɪɞɝɫ 

ɛɜɚɢɑɐɟɜɧ ɠɚɜɘɔɜɚɎɌəɔɫ ɘɌɜɤɜɟɞɚɎ 

ɐɌɗɨəɑɕɤɔɡ ɛɑɜɑɘɑɥɑəɔɕ ɘɚɍɔɗɨəɧɡ 

ɌɏɑəɞɚɎ ɛɚ ɝɑɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɝɞɌɎ-

ɗɑəəɚɕ ɢɑɗɔ, Ɍ ɞɌɖɒɑ ɛɜɚɎɑɜɖɌ ɢɑɗɚɝɞəɚ-

ɝɞɔ ɔ ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɔ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɖɚɐɌ ɔ ɐɌəəɧɡ ɌɏɑəɞɚɎ. 

Ȼɜɔ ɜɚɝɞɑ ɖɚɗɔɣɑɝɞɎɌ ɌɏɑəɞɚɎ ɛɚɐɝɔ-

ɝɞɑɘɧ ɟɛɜɌɎɗɑəɔɫ ɌɏɑəɞɌɘɔ ɐɚɗɒəɧ 

ɍɧɞɨ ɝɛɚɝɚɍəɧɘɔ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɝɎɚɪ 

ɞɚɛɚɗɚɏɔɪ ȺȸȬȽ (Topology (OMAS)), ɔɓ-
ɘɑəɫɫ ɖɚɗɔɣɑɝɞɎɚ ɝɑɜɎɑɜəɧɡ ɟɓɗɚɎ Ɏ ɝɚ-

ɚɞɎɑɞɝɞɎɔɔ ɝ ɍɌɗɌəɝɚɘ ɘɑɒɐɟ ɓɌɞɜɌɞɌɘɔ 

əɌ ɌɟɞɑəɞɔɠɔɖɌɢɔɪ ɌɏɑəɞɚɎ ɔ ɠɚɜɘɔɜɚ-

ɎɌəɔɑɘ ɘɌɜɤɜɟɞɚɎ ɔɡ ɘɔɏɜɌɢɔɔ.  

 ȹɌɕɞɔ ɞɌɖɚɑ Ⱥ, ɣɞɚ ɐɗɫ "Ȭ  ɔ "G   

$Topology (OMAS = {S, A, U, G, IR, O, 
ATR}) : 
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Ȼɚɩɞɚɘɟ ɛɚɘɔɘɚ ɚɣɑɎɔɐəɚɕ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ ɝəɔɒɑəɔɫ Ɏɜɑɘɑəəɧɡ ɓɌɞɜɌɞ əɌ 

ɛɜɚɢɑɐɟɜɧ ɍɑɓɚɛɌɝəɚɝɞɔ ɔ Ɏɜɑɘɑəɔ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɘɌɜɤɜɟɞɌ ɐɌɗɨəɑɕɤɑɏɚ ɛɑ-

ɜɑɘɑɥɑəɔɫ ɌɏɑəɞɌ, ɛɜɔ ɖɚɞɚɜɧɡ ɝɌɘ 

Ɍɏɑəɞ əɌɡɚɐɔɞɝɫ Ɏ ɚɝəɚɎəɚɘ Ɏ ɜɑɒɔɘɑ 

ɚɒɔɐɌəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ Ɏɧɛɚɗəɑəɔɫ ɩɞɔɡ 

ɛɜɚɢɑɐɟɜ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɐɌəəɧɕ ɛɑɜɔɚɐ ɚɒɔɐɌəɔɫ əɌ ɖɚəɝɚɗɔɐɌ-
ɢɔɪ ɝɎɚɑɏɚ ɝɚɐɑɜɒɔɘɚɏɚ (ɛɑɜɑəɚɝɔɘɧɡ 
ɐɌəəɧɡ ɔ ɓəɌəɔɕ), ɑɝɗɔ əɌ ɝɑɜɎɑɜəɚɘ 

ɟɓɗɑ Ɍɏɑəɞɟ ɍɟɐɟɞ ɛɜɑɐɚɝɞɌɎɗɑəɧ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɑ Ɏɧɣɔɝɗɔɞɑɗɨəɧɑ ɜɑɝɟɜɝɧ. 

ȱɥɑ ɜɌɓ ɚɞɘɑɞɔɘ, ɣɞɚ ɎɧɜɌɒɑəɔɑ (5) 

ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɛɜɔ ɖɚɘɘɟəɔɖɌɢɔɫɡ 

ɌɏɑəɞɚɎ ɓəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ Ɏɜɑɘɑəɔ 

ɞɜɌɞɔɞɝɫ əɌ Ɏɧɛɚɗəɑəɔɑ ɛɜɚɢɑɐɟɜ ɔɐɑə-

ɞɔɠɔɖɌɢɔɔ ɔ ɌɟɞɑəɞɔɠɔɖɌɢɔɔ ɌɏɑəɞɌ, Ɍ 

ɞɌɖɒɑ əɌ ɛɜɚɎɑɜɖɟ ɔ ɚɍɑɝɛɑɣɑəɔɑ ɢɑ-

ɗɚɝɞəɚɝɞɔ ɔ ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɔ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɖɚɐɌ ɔ ɐɌəəɧɡ ɌɏɑəɞɌ. Ⱥɐəɔɘ 

ɔɓ ɛɚɐɡɚɐɚɎ ɝəɔɒɑəɔɫ Ɏɜɑɘɑəəɧɡ ɓɌ-

ɞɜɌɞ əɌ ɩɞɔ ɛɜɚɢɑɐɟɜɧ ɫɎɗɫɑɞɝɫ ɟəɔɠɔ-
ɖɌɢɔɫ ɌɗɏɚɜɔɞɘɚɎ ɖɜɔɛɞɚ- ɔ ɔɘɔɞɚɛɜɑ-
ɚɍɜɌɓɚɎɌəɔɫ. ȶɌɖ ɛɚɖɌɓɌəɚ Ɏ [4; 5], ɓɌ-

ɐɌɣɔ ɖɜɔɛɞɚ- ɔ ɔɘɔɞɚɖɚɐɔɜɚɎɌəɔɫ əɑ 

ɚɍɫɓɌɞɑɗɨəɚ ɫɎɗɫɪɞɝɫ ɐɎɚɕɝɞɎɑəəɧɘɔ ɔ 

ɘɚɏɟɞ ɍɧɞɨ ɖɚəɝɞɜɟɖɞɔɎəɚ ɜɑɌɗɔɓɚɎɌəɧ 

əɌ ɍɌɓɑ ɝɡɑɘɧ ȸɌɖ ɉɗɔɝɌ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɛɚɘɑɡɚɟɝɞɚɕɣɔɎɧɡ ɌɗɨɞɑɜəɌəɞəɧɡ 

ɖɚɐɚɎ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɜɑɏɟɗɔ-

ɜɟɑɘɚɕ (ɘɫɏɖɚɕ) ɐɑɢɑəɞɜɌɗɔɓɌɢɔɔ ɟɛɜɌɎ-

ɗɑəɔɫ ɍɑɓɚɛɌɝəɚɝɞɨɪ ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɖɚ-

ɗɔɣɑɝɞɎɌ ɛɚɐɖɗɪɣɌɑɘɧɡ ɖ ɝɔɝɞɑɘɑ əɚɎɧɡ 

ɟɓɗɚɎ ɔɗɔ ɌɏɑəɞɚɎ əɑ ɎɧɓɧɎɌɑɞ ɝɚɘəɑəɔɕ, 

ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, Ɏɚ-ɛɑɜɎɧɡ, ɝɞɜɟɖɞɟɜɌ 

ȽȸȭȬ ɐɚɗɒəɌ ɛɚɐɐɑɜɒɔɎɌɞɨ ɠɟəɖɢɔɪ 

ɝɌəɖɢɔɚəɔɜɚɎɌəəɚɏɚ çɖɗɚəɔɜɚɎɌəɔɫè 

ɝɑɍɫ, Ɏɚ-Ɏɞɚɜɧɡ, ɐɚɗɒəɧ ɝɟɥɑɝɞɎɚɎɌɞɨ ɘɑ-

ɡɌəɔɓɘɧ ɎɧɫɎɗɑəɔɫ ɘɚɘɑəɞɚɎ ɐɚɍɌɎɗɑ-

əɔɫ/ɟɐɌɗɑəɔɫ Ɏ ɞɚɛɚɗɚɏɔɔ ȺȸȬȽ əɚɎɧɡ 

ȽȭȸȬ.  

ȮɧɎɚɐɧ 

Ȼɚɝɖɚɗɨɖɟ Ɏ ȺȸȬȽ ɛɜɚɞɚɖɚɗɧ ɚɍɘɑəɌ 

ɔəɠɚɜɘɌɢɔɑɕ, ɖɌɖ ɛɜɌɎɔɗɚ, ɖɎɚɞɔɜɟɪɞ 

Ɏɜɑɘɫ ɐɔɌɗɚɏɌ ɘɑɒɐɟ ɌɏɑəɞɌɘɔ, ɞɚ ɐɚ-

ɍɔɞɨɝɫ ɟɎɑɗɔɣɑəɔɫ Ɏɜɑɘɑəəɚɏɚ ɜɑɝɟɜɝɌ əɌ 

Ɏɧɛɚɗəɑəɔɑ ɢɑɗɑɎɧɡ ɓɌɐɌɣ ɘɚɒəɚ, ɝɚɖɜɌ-

ɞɔɎ Ɏɜɑɘɫ əɌ ɛɜɚɢɑɝɝɧ ɌɟɞɑəɞɔɠɔɖɌɢɔɔ, 

ɔɐɑəɞɔɠɔɖɌɢɔɔ, ɖɜɔɛɞɚ- ɔ ɔɘɔɞɚɖɚɐɔɜɚ-

ɎɌəɔɫ, Ɍ ɞɌɖɒɑ əɌ ɚɛɞɔɘɔɓɌɢɔɪ ɠɚɜɘɔɜɚ-

ɎɌəɔɫ ɘɌɜɤɜɟɞɌ ɛɑɜɑɘɑɥɑəɔɫ ȸȬ ɛɚ 

ɝɑɞɔ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɖɚəɖɜɑɞəɚɏɚ ɟɓɗɌ. 

ɉɞɚ ɘɚɒəɚ ɐɚɝɞɔɣɨ, ɜɑɌɗɔɓɟɫ ɝɗɑɐɟɪɥɔɑ 

ɜɑɤɑəɔɫ: 

¶ Ɏɘɑɝɞɚ ɚɞɐɑɗɨəɧɡ ɛɜɚɢɑɐɟɜ ɖɜɔɛɞɚ- 

ɔ ɔɘɔɞɚɖɚɐɔɜɚɎɌəɔɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɑ-

ɞɚɐɧ ɝɚɎɘɑɝɞəɚɏɚ ɖɜɔɛɞɚ/ɔɘɔɞɚɖɚɐɔɜɚ-
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ɎɌəɔɫ, əɌɛɜɔɘɑɜ, əɌ ɍɌɓɑ ɌɗɨɞɑɜəɌəɞ-

əɧɡ ɖɚɐɚɎ, ɚɍɑɝɛɑɣɔɎɌɫ ɛɜɔ ɩɞɚɘ ɞɜɑɍɟɑ-

ɘɧɕ ɟɜɚɎɑəɨ ɓɌɥɔɞɧ ɔəɠɚɜɘɌɢɔɔ; 

¶ ɝɚɖɜɌɞɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɝɑɌəɝɚɎ ɔɐɑə-

ɞɔɠɔɖɌɢɔɔ (ɌɟɞɑəɞɔɠɔɖɌɢɔɔ) ɓɌ ɝɣɑɞ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɎɚɕɝɞɎ Ɏɗɚɒɑəəɚɝɞɔ 

ɌɗɨɞɑɜəɌəɞəɧɡ ɖɚɐɚɎ; ɩɞɚ ɛɚɓɎɚɗɔɞ 

ɌɏɑəɞɌɘ, ɜɌɝɛɚɗɚɒɑəəɧɘ əɌ ɍɚɗɑɑ Ɏɧɝɚ-

ɖɔɡ ɟɜɚɎəɫɡ ɔɑɜɌɜɡɔɔ, ɚɐəɔɘɔ ɔ ɞɑɘɔ 

ɒɑ ɛɌɜɚɗɫɘɔ ɛɚɗɟɣɌɞɨ ɐɚɝɞɟɛ ɖɌɖ ɖ 

ɝɎɚɑɕ ɔəɠɚɜɘɌɢɔɔ, ɞɌɖ ɔ ɖ ɔəɠɚɜɘɌɢɔɔ 

ɛɚɐɣɔəɑəəɧɡ ɌɏɑəɞɚɎ; 

¶ çɛɚɗɑɓəɟɪ əɌɏɜɟɓɖɟè ɌɏɑəɞɌ ɛɚɝɗɑ 

ɔɝɞɑɣɑəɔɫ ɝɜɚɖɌ ɑɑ ɌɖɞɟɌɗɨəɚɝɞɔ əɑ ɛɚɐ-

ɎɑɜɏɌɞɨ ɖɜɔɛɞɚɏɜɌɠɔɣɑɝɖɔɘ ɛɜɑɚɍɜɌɓɚ-

ɎɌəɔɫɘ.
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ȦȳȦȱȮȭ ȲȫȸȴȪȮȰ ȮȳȸȫȩȶȦȱɂȳȴȯ ȴȼȫȳȰȮ 

ȷȴȷȸȴɅȳȮɅ ȩȴȶȴȪȷȰȴȯ ȮȳȺȶȦȷȸȶȹȰȸȹȶɁ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʳʜʝʣʝʥʳ 
ʯʘʩʪʥʳʝ ʠ ʦʙʦʙʱʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ. ʇʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʠʢ ʧʦ ʫʨʦʚʥʷʤ ʧʣʘʥʠʨʦʚʘ-
ʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ (ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ, ʪʘʢʪʠʯʝʩʢʦʤʫ, ʦʧʝʨʘʪʠʚʥʦʤʫ). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʠ ʦʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ 
ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ 
ʧʦʜʜʝʨʞʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʪʘʢʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʦʧʝʨʘʪʠʚʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ.
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ȼɌɓɎɔɞɔɑ ɏɚɜɚɐɚɎ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ, 

əɌɛɜɌɎɗɑəɚ əɌ ɝɚɓɐɌəɔɑ ɍɗɌɏɚɛɜɔɫɞəɚɕ 

ɔ ɖɚɘɠɚɜɞəɚɕ ɝɜɑɐɧ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ 

əɌɝɑɗɑəɔɫ. ɉɞɌ ɢɑɗɨ ɐɚɝɞɔɏɌɑɞɝɫ ɛɟɞɑɘ 

ɛɜɚɎɑɐɑəɔɫ ɜɌɢɔɚəɌɗɨəɚɕ ɒɔɗɔɥəɚɕ 

ɛɚɗɔɞɔɖɔ, ɚɝɟɥɑɝɞɎɗɑəɔɫ ɏɜɌɐɚɝɞɜɚɔ-

ɞɑɗɨəɚɕ ɐɑɫɞɑɗɨəɚɕ Ɏ ɚɍɗɌɝɞɔ ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɔ ɛɗɌəɔɜɚɎɖɔ ɍɟɐɟɥɑɕ ɓɌɝɞɜɚɕɖɔ 

ɏɚɜɚɐɌ, Ɍ ɞɌɖɒɑ ɜɫɐɚɘ ɐɜɟɏɔɡ ɘɑɜɚɛɜɔɫ-

ɞɔɕ. Ȯ ɢɑɗɫɡ ɩɠɠɑɖɞɔɎəɚɏɚ ɔ ɛɜɌɎɔɗɨ-

əɚɏɚ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ ɛɚ ɐɌəəɧɘ Ɏɚ-

ɛɜɚɝɌɘ əɑɚɍɡɚɐɔɘ ɘɚəɔɞɚɜɔəɏ ɝɚɝɞɚɫ-

əɔɫ ɞɑɖɟɥɑɏɚ ɔ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɏɚ ɝɚɝɞɚ-

ɫəɔɫ ɖɌɣɑɝɞɎɌ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ ɛɟɞɑɘ 

ɚɛɑɜɌɞɔɎəɚɕ ɚɢɑəɖɔ ɝɔɞɟɌɢɔɔ ɛɚ ɜɫɐɟ 

ɖɜɔɞɑɜɔɑɎ [1]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɌɓɜɌɍɚɞɌəɚ ɍɚɗɨ-

ɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ ɝɚɝɞɚɫ-

əɔɫ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ. Ȯɝɑ ɚəɔ ɛɚɓɎɚɗɫɪɞ 

Ɏ ɞɚɕ ɔɗɔ ɔəɚɕ ɝɞɑɛɑəɔ ɛɚɗɟɣɔɞɨ əɑɖɚ-

ɞɚɜɚɑ ɓɌɖɗɪɣɑəɔɑ, ɖɚɝɎɑəəɚ ɚɞɜɌɒɌɪ-

ɥɑɑ ɐɑɕɝɞɎɔɞɑɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɐɑɗ. Ⱥɐ-

əɌɖɚ ɐɌəəɧɑ ɘɑɞɚɐɧ əɑ ɟəɔɠɔɢɔɜɚ-

ɎɌəɧ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɝɟɥɑɝɞɎɑəəɚ 

ɓɌɞɜɟɐəɫɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɌɎɞɚɘɌɞɔɓɌɢɔɔ 

ɛɜɚɢɑɝɝɚɎ ɘɚəɔɞɚɜɔəɏɌ ɏɚɜɚɐɝɖɚɕ ɔə-

ɠɜɌɝɞɜɟɖɞɟɜɧ.  

ȸɑɞɚɐɔɖɔ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 
ɏɚɜɚɐɝɖɚɕ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ 

ȼɌɝɝɘɚɞɜɔɘ əɌɔɍɚɗɑɑ ɖɚɘɛɗɑɖɝəɧɑ 

ɛɚɐɡɚɐɧ ɖ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɏɚɜɚɐɝɖɚɕ 

ɝɜɑɐɧ, ɔɓɎɑɝɞəɧɑ əɌ ɞɑɖɟɥɔɕ ɘɚɘɑəɞ, 

Ɏɧɐɑɗɔɘ ɔɡ ɐɚɝɞɚɔəɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɝ 

ɢɑɗɨɪ ɐɌɗɨəɑɕɤɑɏɚ ɔɡ ɚɍɚɍɥɑəɔɫ. 

ȯɑəɑɜɌɗɨəɧɕ ɜɑɕɞɔəɏ ɛɜɔɎɗɑɖɌɞɑɗɨ-

əɚɝɞɔ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ ɛɜɚɒɔɎɌəɔɫ (ɚɍɔ-

ɞɌəɔɫ) [5] ɍɧɗ ɜɌɓɜɌɍɚɞɌə ȼɚɝɝɔɕɝɖɔɘ 

ɝɚɪɓɚɘ ɔəɒɑəɑɜɚɎ Ɏ 2012 ɏ. Ɏ ɜɌɘɖɌɡ ɝɚ-

ɐɑɕɝɞɎɔɫ Ɏ Ɏɧɛɚɗəɑəɔɔ ɛɚɜɟɣɑəɔɫ 

ȻɜɑɐɝɑɐɌɞɑɗɫ ȻɜɌɎɔɞɑɗɨɝɞɎɌ ȼɀ ɚɞ  

20 ɘɌɜɞɌ 2012 ɏ. ʈȮȻðȻ9ð1581 çȺ ɜɌɓ-

ɜɌɍɚɞɖɑ ɘɑɞɚɐɔɖɔ ɔ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɏɚ-

ɜɚɐɝɖɚɕ ɝɜɑɐɧ ɛɜɚɒɔɎɌəɔɫ ɔ ɛɜɚɎɑɐɑ-

əɔɫ ɞɌɖɚɕ ɚɢɑəɖɔ Ɏ ɖɜɟɛəɧɡ ɏɚɜɚɐɌɡ 

ȼɚɝɝɔɔè ɐɗɫ ȯɚɝɝɞɜɚɕ ȼɀ. ɂɑɗɨɪ ɝɚɝɞɌɎ-

ɗɑəɔɫ ɜɑɕɞɔəɏɌ ɫɎɗɫɑɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑ 

ɚɍɥɑɕ ɖɌɜɞɔəɧ, ɚɞɜɌɒɌɪɥɑɕ ɚɞəɚɝɔ-

ɞɑɗɨəɧɕ ɟɜɚɎɑəɨ ɜɌɓɎɔɞɔɫ ɏɚɜɚɐɚɎ. 

Ⱥɛɜɑɐɑɗɫɫ ɞɌɖɚɕ ɛɚɖɌɓɌɞɑɗɨ ɖɌɖ ɛɚ-

ɜɚɏ ɛɜɔɎɗɑɖɌɞɑɗɨəɚɝɞɔ, ɜɑɕɞɔəɏ ɛɚɓɎɚ-

ɗɫɑɞ ɚɞɐɑɗɔɞɨ çɍɚɗɑɑ ɛɜɔɎɗɑɖɌɞɑɗɨəɧɑè 

ɔ çɘɑəɑɑ ɛɜɔɎɗɑɖɌɞɑɗɨəɧɑè ɏɚɜɚɐɌ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɝɟɐɔɞɨ ɚɍ ɔɡ ɛɑɜɝɛɑɖɞɔɎɌɡ Ɏ 

ɚɍɗɌɝɞɔ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ. Ȱɗɫ 

ɚɢɑəɖɔ ɚɞɍɔɜɌɪɞɝɫ əɌɝɑɗɑəəɧɑ ɛɟəɖɞɧ 

ɝ əɌɝɑɗɑəɔɑɘ Ɏɧɤɑ 100 ɞɧɝ. ɣɑɗ. ȼɌəɒɔ-

ɜɚɎɌəɔɑ ɛɜɚɔɓɎɚɐɔɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɔə-

ɞɑɏɜɌɗɨəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ð ɔəɐɑɖɝɌ ɖɌɣɑ-

ɝɞɎɌ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ ɛɜɚɒɔɎɌəɔɫ. Ȯ ɖɌ-

ɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɔɝɞɚɣəɔɖɌ ɐɌəəɧɡ Ɏɧ-

ɝɞɟɛɌɑɞ ɀɑɐɑɜɌɗɨəɌɫ ɝɗɟɒɍɌ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɚɕ ɝɞɌɞɔɝɞɔɖɔ. Ȼɚɘɔɘɚ ɩɞɔɡ ɐɌə-

əɧɡ ɚɍɜɌɍɚɞɖɑ ɛɚɐɎɑɜɏɌɪɞɝɫ ɝɎɑɐɑəɔɫ, 

ɛɚɗɟɣɑəəɧɑ ɛɚ ɓɌɛɜɚɝɌɘ ɚɞ ɘɑɝɞəɧɡ ɏɚɝ-

ɟɐɌɜɝɞɎɑəəɧɡ ɝɞɜɟɖɞɟɜ. ɉɞɚ ɛɚɓɎɚɗɫɑɞ 

ɛɚɎɧɝɔɞɨ ɚɍɦɑɖɞɔɎəɚɝɞɨ ɔɝɡɚɐəɚɕ ɝɞɌɞɔ-

ɝɞɔɖɔ ɔ ɝɖɚɘɛɑəɝɔɜɚɎɌɞɨ əɑɞɚɣəɚɝɞɔ, 

əɑɔɓɍɑɒəɚ ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ əɑɕ. 

ȸɑɞɚɐɔɖɌ. Ȯ ɝɚɝɞɌɎ ɓəɌɣɑəɔɫ ɔəɐɑɖɝɌ 
ɖɌɣɑɝɞɎɌ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ ɛɜɚɒɔɎɌəɔɫ 

Ɏɡɚɐɫɞ 13 ɟɖɜɟɛəɑəəɧɡ ɖɜɔɞɑɜɔɑɎ, ɖɚɞɚ-

ɜɧɑ ɚɍɦɑɐɔəɫɪɞ Ɏ ɝɑɍɑ 41 ɛɚɖɌɓɌɞɑɗɨ.  

Ȯ ɖɌɣɑɝɞɎɑ ɚɝəɚɎɧ ɚɢɑəɖɔ ɍɧɗɔ Ɏɧ-

ɍɜɌəɧ ɛɚɐɡɚɐɧ ɖɎɌɗɔɘɑɞɜɔɔ ɐɗɫ ɖɚɗɔ-
ɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ. ȭɌɓɚɎɧɘɔ 
ɛɜɔəɢɔɛɌɘɔ ɘɑɞɚɐɔɖɔ ɫɎɗɫɪɞɝɫ: 

1) ɠɚɜɘɔɜɚɎɌəɔɑ çɛɜɔɎɗɑɖɌɞɑɗɨəɚɝɞɔè 

əɌ ɚɝəɚɎɑ ɝɎɚɕɝɞɎ, ɫɎəɚ ɛɜɚɫɎɗɫɪɥɔɡɝɫ Ɏ 

ɛɜɚɢɑɝɝɑ ɩɖɝɛɗɟɌɞɌɢɔɔ çɚɍɦɑɖɞɌè ɔ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ ɝɎɫɓɌəəɧɡ ɝ ɐɚɝɞɔɏɌɑɘɧɘɔ ɝ 

ɔɡ ɛɚɘɚɥɨɪ ɜɑɓɟɗɨɞɌɞɌɘɔ; 

2) ɝɗɚɒəɧɑ ɔ ɛɜɚɝɞɧɑ ɝɎɚɕɝɞɎɌ ɔɓɘɑ-

ɜɫɪɞɝɫ Ɍɍɝɚɗɪɞəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ Qi   

(i  = {1, n}, n ð ɖɚɗɔɣɑɝɞɎɚ ɝɎɚɕɝɞɎ ɚɍɦ-
ɑɖɞɌ), ɎɧɜɌɒɌɑɘɧɘ Ɏ ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ 

ɖɌɒɐɚɏɚ ɝɎɚɕɝɞɎɌ ɑɐɔəɔɢɌɡ ɔɓɘɑɜɑəɔɫ; 

3) ɝɚɎɚɖɟɛəɚɝɞɨ ɝɎɚɕɝɞɎ ɔ ɖɌɣɑɝɞɎ ɚɍɦ-

ɑɖɞɌ ɚɍɜɌɓɟɑɞ ɔɑɜɌɜɡɔɣɑɝɖɟɪ ɐɜɑɎɚɎɔɐ-

əɟɪ ɝɞɜɟɖɞɟɜɟ, çɖɚɜəɑɘè ɖɚɞɚɜɚɏɚ ɫɎɗɫ-

ɑɞɝɫ ɍɚɗɑɑ ɝɗɚɒəɚɑ ɖɌɣɑɝɞɎɚ, Ɍ çɎɑɞɎɔè ð 

ɛɜɚɝɞɧɑ ɔ ɖɎɌɓɔɛɜɚɝɞɧɑ ɝɎɚɕɝɞɎɌ. 

Ȱɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɝɜɌɎəɔɘɚɝɞɔ ɜɌɓɗɔɣ-

əɧɡ ɛɚ ɝɎɚɑɕ ɛɜɔɜɚɐɑ ɝɎɚɕɝɞɎ ɛɜɔɘɑəɫ-

ɑɞɝɫ ɛɜɚɢɑɐɟɜɌ ɛɜɔɎɑɐɑəɔɫ ɓəɌɣɑəɔɕ ɖ 

ɍɑɓɜɌɓɘɑɜəɚɘɟ ɛɚɖɌɓɌɞɑɗɪ K i, ɖɚɞɚɜɧɕ 
ɚɞɜɌɒɌɑɞ ɝɞɑɛɑəɨ ɛɜɔɍɗɔɒɑəɔɫ ɛɚɖɌɓɌ-

ɞɑɗɫ ɝɎɚɕɝɞɎɌ Qi ɖ Ɏɑɜɡəɑɕ Qmax ɔ əɔɒəɑɕ 

Qmin  ɏɜɌəɔɢɌɘ ɐɔɌɛɌɓɚəɌ ɓəɌɣɑəɔɕ: 
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Ȱɗɫ ɜɌəɒɔɜɚɎɌəɔɫ ɝɎɚɕɝɞɎ ɛɚ ɔɡ ɚɞəɚ-

ɝɔɞɑɗɨəɚɕ ɎɌɒəɚɝɞɔ ɔɝɛɚɗɨɓɟɪɞɝɫ ɍɑɓ-

ɜɌɓɘɑɜəɧɑ ɖɚɩɠɠɔɢɔɑəɞɧ Ɏɑɝɚɘɚɝɞɔ Gi: 

.1,10
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ȺɢɑəɖɌ ɖɌɣɑɝɞɎɌ K k ɎɧɜɌɒɌɑɞɝɫ ɝɗɑ-

ɐɟɪɥɑɕ ɠɚɜɘɟɗɚɕ: 

.
1ä =

=
N

i iiɩɠk
GKKK                  (3) 

ȴɞɚɏɚɎɧɕ ɏɑəɑɜɌɗɨəɧɕ ɔəɐɑɖɝ ɛɜɔ-

ɎɗɑɖɌɞɑɗɨəɚɝɞɔ ɏɚɜɚɐɌ (ȯȴȻȯ) ɜɌɝɝɣɔ-

ɞɧɎɌɑɞɝɫ ɖɌɖ ɝɜɑɐəɑɏɑɚɘɑɞɜɔɣɑɝɖɚɑ 

ɏɗɌɎəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ: 
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Ȯ ɖɌɣɑɝɞɎɑ ɟɖɜɟɛəɑəəɧɡ ɖɜɔɞɑɜɔɑɎ 

əɌ ɚɝəɚɎɑ ɩɖɝɛɑɜɞəɚɏɚ ɔ əɑɩɖɝɛɑɜɞəɚɏɚ 

(ɌəɌɗɔɞɔɣɑɝɖɚɏɚ) ɛɚɐɡɚɐɚɎ ɍɧɗɔ ɚɞɚ-

ɍɜɌəɧ 13 ɛɚɖɌɓɌɞɑɗɑɕ, ɚɞɜɌɒɌɪɥɔɡ ɚɝ-

əɚɎəɧɑ əɌɛɜɌɎɗɑəɔɫ ɚɢɑəɖɔ, ɝɚɝɞɚɫɥɔɡ 

Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɔɓ 41 ɔəɐɔɖɌɞɚɜɌ, ɝɏɜɟɛ-

ɛɔɜɚɎɌəəɧɡ ɛɚ ɐɌəəɧɘ əɌɛɜɌɎɗɑəɔɫɘ. 

ȽɚɝɞɌɎ ɔ ɚɞəɚɝɔɞɑɗɨəɧɕ Ɏɑɝ ɛɚɖɌɓɌɞɑ-

ɗɑɕ, ɝɚɝɞɌɎɗɫɪɥɔɡ ȯȴȻȯ, ɛɜɑɐɝɞɌɎɗɑə 

Ɏ ɞɌɍɗ. 1. 

ȾɌɍɗɔɢɌ 1 
ȻɚɖɌɓɌɞɑɗɔ ɏɑəɑɜɌɗɨəɚɏɚ ɔəɐɑɖɝɌ 

ɛɜɔɎɗɑɖɌɞɑɗɨəɚɝɞɔ ɏɚɜɚɐɌ 

Ȯɑɝ ȴəɐɑɖɝ 

0,15 ȰɔəɌɘɔɖɌ ɣɔɝɗɑəəɚɝɞɔ əɌɝɑɗɑəɔɫ 

0,1 ȭɗɌɏɚɝɚɝɞɚɫəɔɑ ɏɜɌɒɐɌə 

0,1 Ȱɚɝɞɟɛəɚɝɞɨ ɒɔɗɨɫ 

0,1 ɉɖɚəɚɘɔɖɌ ɏɚɜɚɐɌ 

0,1 ȼɌɓɎɔɞɔɑ ɒɔɗɔɥəɚɏɚ ɝɑɖɞɚɜɌ 

0,08 ȽɚɢɔɌɗɨəɧɑ ɛɌɜɌɘɑɞɜɧ ɚɍɥɑɝɞɎɌ 

0,08 ȽɚɢɔɌɗɨəɌɫ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ 

0,05 Ȼɜɔɜɚɐəɚ-ɩɖɚɗɚɏɔɣɑɝɖɌɫ ɝɔɞɟɌɢɔɫ 

0,05 ȾɜɌəɝɛɚɜɞəɌɫ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ 

0,05 ȴəɒɑəɑɜəɌɫ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ 

0,05 ȴəəɚɎɌɢɔɚəəɌɫ ɌɖɞɔɎəɚɝɞɨ 

0,05 ȶɌɐɜɚɎɧɕ ɛɚɞɑəɢɔɌɗ 

0,04 
ȰɑɘɚɏɜɌɠɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

əɌɝɑɗɑəɔɫ 

 

 

 

ȸɑɞɚɐɔɣɑɝɖɔɕ ɛɚɐɡɚɐ ɔəɞɑɏɜɌɗɨəɚɕ 
ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ 
Ȯ ɝɞɌɞɨɑ [3] ɔɓɗɌɏɌɑɞɝɫ ɘɑɞɚɐɔɖɌ 

ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ, ɜɌɓɜɌ-

ɍɚɞɌəəɌɫ Ɋ.Ȯ. ȶɌɞɌɑɎɚɕ ɔ Ȭ.Ȯ. ȷɌɛɔ-

əɧɘ ɛɜɔ Ȼɑɜɘɝɖɚɘ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ 

əɌɢɔɚəɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɘ ɟəɔ-

Ɏɑɜɝɔɞɑɞɑ Ɏ 2014 ɏ. ȬɎɞɚɜɧ ɝɞɌɞɨɔ [3] 

ɚɛɜɑɐɑɗɫɪɞ ɘəɚɏɔɑ ɝɟɥɑɝɞɎɟɪɥɔɑ ɛɚɐ-

ɡɚɐɧ ɖɌɖ ɚɐəɚɝɞɚɜɚəəɔɑ, Ɏ ɚɝəɚɎəɚɘ 

əɌɛɜɌɎɗɑəəɧɑ əɌ ɚɢɑəɖɟ ɟɜɚɎəɫ ɔ ɖɌɣɑ-

ɝɞɎɌ ɒɔɓəɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌɝɑɗɑəɔɫ, 

əɑɒɑɗɔ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ ɔ ɖɚɘɠɚɜɞəɚ-

ɝɞɔ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ.  

ȰɌəəɧɕ Ɍɜɏɟɘɑəɞ ɛɚɝɗɟɒɔɗ ɖɗɪɣɑ-

Ɏɚɕ ɛɜɔɣɔəɚɕ ɜɌɓɜɌɍɚɞɖɔ əɚɎɚɏɚ ɘɑɞɚ-

ɐɔɣɑɝɖɚɏɚ ɛɚɐɡɚɐɌ, Ɏ ɜɌɘɖɌɡ ɖɚɞɚɜɚɏɚ 

ɍɧɗ ɎɧɎɑɐɑə ɔəɞɑɏɜɌɗɨəɧɕ ɛɚɖɌɓɌɞɑɗɨ 

(ȴȶȯȽ ð ɔəɞɑɏɜɌɗɨəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɏɚ-
ɜɚɐɝɖɚɕ ɝɜɑɐɧ), ɚɞɜɌɒɌɪɥɔɕ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɟɜɚɎəɑɕ ɔɑɜɌɜɡɔɔ ɝɚɢɔɌɗɨəɚ-ɩɖɚ-

əɚɘɔɣɑɝɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɏɚɜɚɐɌ. Ȼɚ-

ɝɗɑɐəɑɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɛɔɜɌ-

ɘɔɐɧ ɛɚɞɜɑɍəɚɝɞɑɕ, ɟɐɚɎɗɑɞɎɚɜɫɪɥɔɡ 

ɒɑɗɌəɔɫ əɌɝɑɗɑəɔɫ ɞɌɖɔɘɔ ɩɗɑɘɑə-

ɞɌɘɔ, ɖɌɖ ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɏɚ-

ɜɚɐɌ, ɐɚɝɞɟɛəɚɝɞɨ ɘɟəɔɢɔɛɌɗɨəɧɡ 

ɟɝɗɟɏ, ɝɚɢɔɌɗɨəɚ-ɖɜɔɘɔəɌɗɔɝɞɔɣɑɝɖɌɫ 

ɚɍɝɞɌəɚɎɖɌ, ɟɐɚɍɝɞɎɚ ɔ ɍɑɓɚɛɌɝəɚɝɞɨ ɛɑ-

ɜɑɐɎɔɒɑəɔɫ əɌ ɞɜɌəɝɛɚɜɞɑ ɔ ɛɑɤɖɚɘ, 

Ɏɚɓɘɚɒəɚɝɞɨ ɜɑɌɗɔɓɌɢɔɔ ɐɚɝɟɏɌ, ɖɚɘɘɟ-

əɔɖɌɢɔɔ ɔ ɞ.ɐ.  

ȻɜɑɎɌɗɔɜɟɪɥɑɕ ɖɚəɢɑɛɢɔɑɕ ɘɑɞɚɐɌ 

ɫɎɗɫɑɞɝɫ ɘɑɒɟɜɚɎəɑɎɌɫ ɎɓɌɔɘɚɛɜɚəɔ-

ɢɌɑɘɚɝɞɨ ɜɌɓəɚɜɚɐəɧɡ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɔɝ-

ɡɚɐɫɥɔɡ Ɏ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɑ. ȿɣɑɞ ɝɚɎɚ-

ɖɟɛəɚɝɞɔ ɔəɞɑɜɑɝɚɎ əɌɝɑɗɑəɔɫ, ɎɗɌɝɞɔ ɔ 

ɍɔɓəɑɝɌ ɛɜɑɐɗɌɏɌɑɞɝɫ ɛɜɚɔɓɎɑɝɞɔ ɛɟɞɑɘ 

ɔəɞɑɏɜɌɢɔɔ Ɏ ȴȶȯȽ ɐɑɎɫɞɔ ɖɗɪɣɑɎɧɡ 

ɔəɐɑɖɝɚɎ: 

1) ɒɔɗɔɥəɧɑ ɟɝɗɚɎɔɫ I 1; 

2) ɏɚɜɚɐɝɖɚɑ ɍɗɌɏɚɟɝɞɜɚɕɝɞɎɚ I 2; 

3) ɝɚɝɞɚɫəɔɑ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ I 3; 

4) ɖɟɗɨɞɟɜəɚ-ɐɟɡɚɎəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ 

I 4; 

5) ɐɚɝɟɏɚɎɧɑ ɔ ɚɍɥɑɝɞɎɑəəɧɑ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ I 5; 

6) ɞɜɌəɝɛɚɜɞəɌɫ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ ɔ 

ɝɚɝɞɚɫəɔɑ ɐɚɜɚɒəɚɏɚ ɡɚɓɫɕɝɞɎɌ I 6; 
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7) ɔəɝɞɔɞɟɢɔɚəɌɗɨəɧɑ ɟɝɗɚɎɔɫ I 7; 

8) ɛɗɚɞəɚɝɞɨ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɞɑɜɜɔɞɚɜɔɔ ɔ ɛɜɚɝɞɜɌəɝɞɎɚ ɍɧ-

ɞɚɎɚɏɚ ɚɍɝɗɟɒɔɎɌəɔɫ əɌɝɑɗɑəɔɫ I 8; 

9) ɚɍɥɑɝɞɎɑəəɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ I 9. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚɕ ɓəɌ-

ɣɔɘɚɝɞɔ ɎɧɍɜɌəəɧɡ ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ 

ɖɌɣɑɝɞɎɌ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ (ɞɌɍɗ. 2), ɛɜɚ-

Ɏɑɐɑəɚ ɌəɖɑɞɔɜɚɎɌəɔɑ əɌɝɑɗɑəɔɫ ɔ ɘɌ-

ɞɑɘɌɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ 

Ɏɔɐɑ əɚɜɘɔɜɚɎɌəɔɫ ɖɚɩɠɠɔɢɔɑəɞɚɎ Ɏɑ-

ɝɚɘɚɝɞɔ Ɏ ɐɔɌɛɌɓɚəɑ [0, 1]: 

,1

Y

Y

äÍ= Í
=

r

r

s
s                      (5) 

ɏɐɑ Y ð ɣɔɝɗɚ ɩɖɝɛɑɜɞɚɎ (600 ɣɑɗ.); sÍr ð 

ɚɢɑəɖɌ Í-ɏɚ ɩɖɝɛɑɜɞɌ ɓəɌɣɔɘɚɝɞɔ ”-ɏɚ 
ɖɚɘɛɚəɑəɞɌ; sr ð Ɏɑɝ r-ɏɚ ɖɚɘɛɚəɑəɞɌ 
(ɖɜɔɞɑɜɔɫ). 

ȾɌɍɗɔɢɌ 2 

ȴəɐɑɖɝ I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 

Ȯɑɝ 0,17 0,10 0,14 0,10 0,11 0,12 0,07 0,06 0,13 

 

Ȼɜɔəɢɔɛ ɟɣɑɞɌ ɔɑɜɌɜɡɔɔ ɓɌɖɗɪɣɌ-

ɑɞɝɫ Ɏ ɜɌɝɣɑɞɑ ɐɑɎɫɞɔ ɖɜɔɞɑɜɔɑɎ Ɏ ɝɚ-

ɝɞɌɎɑ ȴȯȶȽ, ɖɚɞɚɜɧɑ ɞɌɖɒɑ ɠɚɜɘɔɜɟ-

ɪɞɝɫ ɔɓ ɛɚɖɌɓɌɞɑɗɑɕ əɔɒɑɗɑɒɌɥɑɏɚ 

ɟɜɚɎəɫ: 

.
9

ä= r rr
s IȴȶȯȽ                 (6) 

ȴȶȯȽ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɩɗɑɘɑəɞ 

Ɏɑɜɡəɑɏɚ ɟɜɚɎəɫ ɔɑɜɌɜɡɔɣɑɝɖɚɕ ɚɢɑəɖɔ, 

Ɍ ɐɑɎɫɞɨ ɟɖɜɟɛəɑəəɧɡ ɖɜɔɞɑɜɔɑɎ ð Ɏɞɚ-

ɜɚɕ ɟɜɚɎɑəɨ. ȬəɌɗɚɏɔɣəɧɘ ɚɍɜɌɓɚɘ Ɏɧ-

ɐɑɗɑəɧ ɐɚɛɚɗəɔɞɑɗɨəɧɑ 46 ɛɚɖɌɓɌɞɑɗɑɕ 

ɞɜɑɞɨɑɏɚ ɟɜɚɎəɫ ɔ ɤɑɝɞɨ ɛɚɖɌɓɌɞɑɗɑɕ 

ɣɑɞɎɑɜɞɚɏɚ ɟɜɚɎəɫ. 

ȼɌɝɣɑɞ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɟɞɑɘ ɌɏɜɑɏɌ-

ɢɔɔ ɛɚɖɌɓɌɞɑɗɑɕ əɔɒəɑɏɚ ɟɜɚɎəɫ Ɏ ɓəɌ-

ɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɑɜɡəɑɏɚ ɟɜɚɎəɫ. 

ɀɚɜɘɔɜɚɎɌəɔɑ ɣɌɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ 

ɝɗɟɒɍɧ ɀɑɐɑɜɌɗɨəɚɕ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ 

ɝɞɌɞɔɝɞɔɖɔ, ɫɎɗɫɪɥɑɕɝɫ ɚɞɖɜɧɞɧɘ ɔɝ-

ɞɚɣəɔɖɚɘ. 

 

 

ȴəɞɑɏɜɌɗɨəɧɕ ɜɑɕɞɔəɏ ɔəɝɞɔɞɟɞɌ 
çȿɜɍɌəɔɖɌè ɔ ɜɑɕɞɔəɏ ɖɌɣɑɝɞɎɌ 
ɒɔɗɚɕ ɝɜɑɐɧ Besthousing  

Ȯəɟɞɜɑəəɑɑ ɝɚɐɑɜɒɌəɔɑ ɍɚɗɨɤɔə-

ɝɞɎɌ ɝɟɥɑɝɞɎɟɪɥɔɡ ɘɑɞɚɐɔɖ ɛɜɫɘɚɕ ɔɗɔ 

ɖɚɝɎɑəəɚɕ ɚɢɑəɖɔ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ ɚɞ-

ɝɟɞɝɞɎɟɑɞ Ɏ ɚɞɖɜɧɞɚɘ ɐɚɝɞɟɛɑ. ȹɚ ɜɑɓɟɗɨ-

ɞɌɞɧ əɑɖɚɞɚɜɧɡ ɔɓ əɔɡ ɛɟɍɗɔɖɟɪɞɝɫ ɐɗɫ 

ɚɍɥɑɝɞɎɑəəɚɝɞɔ ɔ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ 

ɗɔɢ əɌ ɝɛɑɢɔɌɗɨəɧɡ ɜɑɝɟɜɝɌɡ. Ⱥɐəɚɕ ɔɓ 

ɞɌɖɔɡ ɘɑɞɚɐɔɖ ɫɎɗɫɑɞɝɫ ɔəɞɑɏɜɌɗɨəɧɕ 

ɜɑɕɞɔəɏ [4], ɜɌɓɜɌɍɚɞɌəəɧɕ Ɏ 2011 ɏ. ɔə-

ɝɞɔɞɟɞɚɘ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɏɚ ɛɗɌəɔɜɚɎɌ-

əɔɫ çȿɜɍɌəɔɖɌè ɏ. ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ 

ɛɜɔ ɛɚɐɐɑɜɒɖɑ ȽɚɪɓɌ ɌɜɡɔɞɑɖɞɚɜɚɎ ȼɚɝ-

ɝɔɔ. 

ɂɑɗɨɪ ɜɑɕɞɔəɏɌ ɫɎɗɫɑɞɝɫ çéɚɛɜɑɐɑ-

ɗɑəɔɑ əɌɔɍɚɗɑɑ ɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɛɚ ɝɚɚɞ-

əɚɤɑəɔɪ ɛɚɖɌɓɌɞɑɗɑɕ çɝɞɚɔɘɚɝɞɔè ɔ 

çɖɌɣɑɝɞɎɌè ɒɔɓəɔ ɖɜɟɛəɚɏɚ ɏɚɜɚɐɌ ɐɗɫ 

ɛɜɚɒɔɎɌəɔɫ Ɏ ɝɞɜɌəɑè [4]. Ƚ ɞɚɣɖɔ ɓɜɑ-

əɔɫ ɘɑɞɚɐɔɖɔ ɏɚɜɚɐ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ 

ɖɌɖ əɑɖɚɞɚɜɧɕ çɞɚɎɌɜè ɔɗɔ çɟɝɗɟɏɌè, ɛɚ-

ɞɜɑɍɗɫɑɘɧɕ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɖɌɒɐɧɘ 

ɒɔɞɑɗɑɘ. ȼɑɓɟɗɨɞɌɞɧ ɜɑɕɞɔəɏɌ ɛɚɓɎɚ-

ɗɫɪɞ ɞɌɖɒɑ ɖɚɝɎɑəəɚ ɝɟɐɔɞɨ ɚɍ ɟɜɚɎəɑ 

ɜɑɌɗɔɓɌɢɔɔ ɏɚɜɚɐɝɖɚɕ ɛɚɗɔɞɔɖɔ Ɏ ɝɠɑɜɑ 

ɟɗɟɣɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ əɌɝɑɗɑəɔɫ. 

ȸɑɞɚɐɔɖɌ. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ ɔɝ-
ɛɚɗɨɓɟɑɘɧɑ Ɏ ɖɌɣɑɝɞɎɑ ɖɜɔɞɑɜɔɑɎ ɛɚɖɌ-

ɓɌɞɑɗɔ ɚɞɜɌɒɌɪɞ ɝɚɝɞɚɫəɔɑ ɘɌɖɝɔɘɌɗɨ-

əɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɝɠɑɜ ɛɚɞɜɑɍəɚɝɞɑɕ ɒɔ-

ɞɑɗɑɕ ɏɚɜɚɐɌ. ȽɚɣɑɞɌəɔɑ ɔɡ Ɏ ɑɐɔəɚɘ 

ɜɑɕɞɔəɏɑ ɛɚɓɎɚɗɔɞ ɐɚɝɞɔɣɨ ɩɠɠɑɖɞɌ ɔə-

ɞɑɏɜɌɗɨəɚɝɞɔ ɜɑɓɟɗɨɞɔɜɟɪɥɑɏɚ ɔə-

ɐɑɖɝɌ. 

Ȯɝɑ ɖɜɔɞɑɜɔɔ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ 

ɖɌɞɑɏɚɜɔɔ: 

1) ɖɌɣɑɝɞɎɚ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ: ɚɍɑɝɛɑ-
ɣɑəəɚɝɞɨ ɒɔɗɨɑɘ əɌ ɣɑɗɚɎɑɖɌ; əɌɗɔɣɔɑ 

ɝɚɎɜɑɘɑəəɧɡ ɠɚɜɘɌɞɚɎ ɛɚɞɜɑɍɗɑəɔɫ; ɟɜɚ-

Ɏɑəɨ ɓɌɏɜɟɒɑəəɚɝɞɔ ɐɚɜɚɏ; ɟɜɚɎɑəɨ ɛɜɑ-

ɝɞɟɛəɚɝɞɔ; ɚɝɎɑɥɑəəɚɝɞɨ ɏɚɜɚɐɌ; Ɏəɑɤəɫɫ 

ɞɜɌəɝɛɚɜɞəɌɫ ɐɚɝɞɟɛəɚɝɞɨ; ɟɜɚɎɑəɨ ɏɚɜɚɐ-

ɝɖɚɏɚ ɍɗɌɏɚɟɝɞɜɚɕɝɞɎɌ; ɝɞɑɛɑəɨ ɍɗɌɏɚɛɜɔ-

ɫɞəɚɝɞɔ ɛɜɔɜɚɐəɧɡ ɟɝɗɚɎɔɕ; ɟɜɚɎɑəɨ ɩɖɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɓɌɏɜɫɓəɑəɔɫ; 
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2) ɝɞɚɔɘɚɝɞɨ ɒɔɓəɔ: Ɏɚɓɘɚɒəɚɝɞɨ 

ɛɜɔɚɍɜɑɞɑəɔɫ ɝɚɍɝɞɎɑəəɚɏɚ ɒɔɗɨɫ; Ɏɚɓ-

ɘɚɒəɚɝɞɨ Ɍɜɑəɐɧ ɚɐəɚɖɚɘəɌɞəɚɕ ɖɎɌɜ-

ɞɔɜɧ; ɟɜɚɎɑəɨ ɜɌɝɡɚɐɚɎ əɌ ɛɚɞɜɑɍɗɑəɔɑ; 

ɟɜɚɎɑəɨ ɜɌɝɡɚɐɚɎ əɌ ɚɛɗɌɞɟ ȲȶɁ; ɛɚɖɟ-

ɛɌɞɑɗɨɝɖɌɫ ɝɛɚɝɚɍəɚɝɞɨ əɌɝɑɗɑəɔɫ. 

ȼɑɕɞɔəɏɚɎɌəɔɑ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɚ 100 

ɖɜɟɛəɑɕɤɔɘ ɏɚɜɚɐɌɘ ȼɚɝɝɔɔ (əɌɝɑɗɑəɔɑ 

ɝɎɧɤɑ 170 ɞɧɝ. ɣɑɗ.). ȳəɌɣɑəɔɫ ɔɝɛɚɗɨɓɟ-

ɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɧɣɔɝɗɫɪɞɝɫ əɌ ɚɝ-

əɚɎɑ 25-ɞɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɔəɐɔɖɌɞɚɜɚɎ. 

Ȼɚ ɔɞɚɏɌɘ ɛɚɐɝɣɑɞɚɎ, ɛɚ ɖɌɒɐɚɘɟ ɛɚɖɌɓɌ-

ɞɑɗɪ ɏɚɜɚɐɟ ɎɧɝɞɌɎɗɫɪɞɝɫ ɍɌɗɗɧ ɔ ɠɚɜ-

ɘɔɜɟɑɞɝɫ ɛɜɚɘɑɒɟɞɚɣəɧɕ ɜɑɕɞɔəɏ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɖɌɒɐɚɏɚ ɛɚɖɌɓɌɞɑɗɫ. Ȯ ɓɌɖɗɪ-

ɣɑəɔɑ ɝɞɜɚɔɞɝɫ ɝɎɚɐəɧɕ ɜɑɕɞɔəɏ, ɟɣɔɞɧ-

ɎɌɪɥɔɕ Ɏɗɔɫəɔɑ Ɏɝɑɡ ɛɚɖɌɓɌɞɑɗɑɕ. 

Ȯ ɖɌɣɑɝɞɎɑ ɔɝɞɚɣəɔɖɚɎ ɐɌəəɧɡ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ɚɠɔɢɔɌɗɨəɧɑ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɑ ɜɑɝɟɜɝɧ, Ɏ ɞɚɘ ɣɔɝɗɑ ɐɌəəɧɑ ȼɚɝ-

ɝɞɌɞɌ, ɐɌəəɧɑ ɖɜɟɛəɧɡ ɖɚəɝɌɗɞɔəɏɚɎɧɡ 

ɔ ɜɔɩɗɞɑɜɝɖɔɡ ɌɏɑəɞɝɞɎ (ɓəɌɣɑəɔɫ ɒɔ-
ɗɔɥəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɝɚɎɜɑɘɑəəɧɡ 
ɠɚɜɘɌɞɚɎ ɛɚɞɜɑɍɗɑəɔɫ), ɐɌəəɧɑ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ ɔəɝɞɔɞɟɞɚɎ (ɛɚɖɌɓɌ-
ɞɑɗɔ ɍɗɌɏɚɛɜɔɫɞəɚɝɞɔ ɖɗɔɘɌɞɔɣɑɝɖɔɡ ɔ 
ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɟɝɗɚɎɔɕ). 

ȿɣɔɞɧɎɌɫ ɝɛɑɢɔɠɔɖɟ ɛɜɔɘɑəɫɑɘɧɡ 

ɔɝɞɚɣəɔɖɚɎ ɐɌəəɧɡ, ɠɚɜɘɔɜɚɎɌəɔɑ ɜɑɕ-

ɞɔəɏɌ ɔɘɑɑɞ ɓəɌɣɔɞɑɗɨəɟɪ ɓɌɐɑɜɒɖɟ ɛɚ 

Ɏɜɑɘɑəɔ. ȾɌɖ, əɌɛɜɔɘɑɜ, ɜɑɕɞɔəɏ ɓɌ 

2014 ɏ. ɝɠɚɜɘɔɜɚɎɌə ɔ ɚɛɟɍɗɔɖɚɎɌə 

ɗɔɤɨ Ɏ ɚɖɞɫɍɜɑ 2015 ɏ. ɉɞɚ Ɏ ɍɚɗɨɤɑɕ 

ɝɞɑɛɑəɔ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɛɚɗəɚɑ ɠɚɜ-

ɘɔɜɚɎɌəɔɑ ɝɞɌɞɔɝɞɔɖɔ Ɏ ɚɞɖɜɧɞɧɡ ɔɝ-

ɞɚɣəɔɖɌɡ ɓɌ ɛɜɚɤɗɧɕ ɏɚɐ ɛɜɚɔɝɡɚɐɔɞ 

ɞɚɗɨɖɚ ɖ ɝɑɜɑɐɔəɑ ɞɑɖɟɥɑɏɚ ɏɚɐɌ (ɔɪəɨð

ɌɎɏɟɝɞ). 

ȼɑɓɟɗɨɞɌɞɧ ɜɑɕɞɔəɏɌ ɛɚɓɎɚɗɫɪɞ Ɏɧ-

ɫɎɔɞɨ ɏɚɜɚɐɌ, ɘɌɖɝɔɘɌɗɨəɚ ɍɗɌɏɚɛɜɔɫɞ-

əɧɑ ɐɗɫ ɒɔɓəɔ əɌɝɑɗɑəɔɫ. ȽɎɚɐəɌɫ ɞɌɍ-

ɗɔɢɌ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɘɚɏɌɑɞ ɎɧɫɎɔɞɨ ɓɌ-

ɖɚəɚɘɑɜəɚɝɞɔ Ɏ ɓəɌɣɑəɔɫɡ ɛɚɖɌɓɌɞɑɗɑɕ, 

ɟɖɌɓɧɎɌɪɥɔɡ əɌ ɛɜɔɣɔəɧ çɗɔɐɑɜɝɞɎɌè 

ɔ çɚɞɝɞɌɎɌəɔɫè ɏɚɜɚɐɚɎ. Ȼɚɝɗɑɐəɑɑ ɛɚɓ-

Ɏɚɗɫɑɞ ɝɟɐɔɞɨ ɚ ɖɌɣɑɝɞɎɑ ɛɜɚɎɚɐɔɘɚɕ ɏɚ-

ɜɚɐɝɖɚɕ ɛɚɗɔɞɔɖɔ, ɐɑɘɚəɝɞɜɔɜɟɫ ɚɞɗɔ-

ɣɔɫ ɞɑɖɟɥɑɏɚ ɝɚɝɞɚɫəɔɫ ɐɑɗ ɚɞ ɓɌɛɗɌəɔ-

ɜɚɎɌəəɚɏɚ ɜɌəɑɑ. 

ȶɚɘɛɗɑɖɝəɌɫ ɚɢɑəɖɌ, ɜɌɓɜɌɍɚɞɌəəɌɫ 

ɔəɝɞɔɞɟɞɚɘ çȿɜɍɌəɔɖɌè, ɛɜɔɘɑəɫɑɞɝɫ 

ɞɌɖɒɑ Ɏ ɜɌɘɖɌɡ ɑɏɚ ɝɚɍɝɞɎɑəəɧɡ ɖɚɘɘɑɜ-

ɣɑɝɖɔɡ ɟɝɗɟɏ, ɞɌɖɔɡ ɖɌɖ, əɌɛɜɔɘɑɜ, ɝɞɜɌ-

ɞɑɏɔɣɑɝɖɚɑ ɛɗɌəɔɜɚɎɌəɔɑ, Ɏ ɜɌɘɖɌɡ ɖɚ-

ɞɚɜɚɏɚ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɜɌɓɜɌɍɚɞɖɌ ɝɞɜɌ-

ɞɑɏɔɔ ɟɝɞɚɕɣɔɎɚɏɚ ɜɌɓɎɔɞɔɫ ɏɚɜɚɐɌ əɌ 

ɚɝəɚɎɑ ɞɑɖɟɥɑɏɚ ɝɚɝɞɚɫəɔɫ ɝ ɚɛɜɑɐɑɗɑ-

əɔɑɘ ɘɑɜɚɛɜɔɫɞɔɕ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɛɚ-

ɝɞɌɎɗɑəəɚɕ ɢɑɗɔ. 

ȴɓ ɓɌɖɜɧɞɧɡ ɘɑɞɚɐɔɖ ɔəɞɑɜɑɝ ɞɌɖɒɑ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɛɚɐɡɚɐ, ɜɌɓɜɌɍɚɞɌəəɧɕ 

ȴəɝɞɔɞɟɞɚɘ ɐɔɓɌɕəɌ ɔ ɟɜɍɌəɔɝɞɔɖɔ 

ɟəɔɎɑɜɝɔɞɑɞɌ ȴȾȸȺ ɝɚɎɘɑɝɞəɚ ɝ ɔəɝɞɔ-

ɞɟɞɚɘ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ 

çȿɜɍɌəɔɖɌè [5]. ȴɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɛɜɚ-

ɑɖɞ ɛɚ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɖɌɣɑɝɞɎɌ ɒɔ-

ɗɚɕ ɝɜɑɐɧ ɏ. ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ ɍɧɗ ɜɌɓ-

ɜɌɍɚɞɌə ɛɚ ɓɌɖɌɓɟ Ⱥɍɥɑɜɚɝɝɔɕɝɖɚɏɚ ɚɍ-

ɥɑɝɞɎɑəəɚɏɚ ɐɎɔɒɑəɔɫ çȹɌɜɚɐəɧɕ 

ɠɜɚəɞ çȳȬ ȼȺȽȽȴɊè, Ɏ ɢɑɗɫɡ ɛɜɚɎɑɐɑ-

əɔɫ ɘɚəɔɞɚɜɔəɏɌ ɜɑɌɗɔɓɌɢɔɔ ɟɖɌɓɚɎ ɔ 

ɛɚɜɟɣɑəɔɕ ȻɜɑɓɔɐɑəɞɌ ȼɀ Ȯ.Ȯ. ȻɟɞɔəɌ. 

ȼɌɓɜɌɍɚɞɌəəɌɫ ɘɑɞɚɐɔɖɌ ɫɎɗɫɑɞɝɫ 

ɝɜɑɐɝɞɎɚɘ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɔ ɏɚɜɚɐ-

ɝɖɚɕ ɞɑɜɜɔɞɚɜɔɔ ɗɔɤɨ ɖɚɝɎɑəəɚ. ȯɗɌɎ-

əɚɕ ɢɑɗɨɪ ɛɚɐɡɚɐɌ ɫɎɗɫɑɞɝɫ ɠɚɜɘɔɜɚɎɌ-

əɔɑ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚɍ ɟɜɚɎəɑ ɖɚɘɠɚɜɞ-

əɚɝɞɔ ɒɔɗɚɕ ɝɜɑɐɧ ɏ. ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ. 

ȺɍɦɑɖɞɌɘɔ ɌəɌɗɔɓɌ ɎɧɝɞɟɛɌɪɞ ɒɔɗɧɑ 

ɖɚɘɛɗɑɖɝɧ, ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏəɟɞɜɔ ɏɚ-

ɜɚɐɝɖɚɕ ɣɑɜɞɧ ɔ Ɏ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ 

ɍɗɔɓɚɝɞɔ ɓɌ əɑɕ. Ȯ ɖɌɣɑɝɞɎɑ ɜɑɓɟɗɨɞɌɞɌ 

ɚɢɑəɖɔ ɛɜɑɐɗɌɏɌɑɞɝɫ ɏɜɟɛɛɔɜɚɎɖɌ ɚɍɦ-

ɑɖɞɚɎ ɛɚ ɏɜɟɛɛɌɘ, ɔɝɡɚɐɫ ɔɓ ɖɌɣɑɝɞɎɌ 

ɒɔɗɚɕ ɝɜɑɐɧ ɚɞəɚɝɔɞɑɗɨəɚ ɝɜɑɐəɔɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɛɚ ɏɚɜɚɐɟ: Ɏɧɝɚɖɚɑ, Ɏɧɤɑ 
ɝɜɑɐəɑɏɚ, ɝɜɑɐəɑɑ, əɔɒɑ ɝɜɑɐəɑɏɚ, əɔɓ-
ɖɚɑ, əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ. 

Ⱥɝɚɍɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ ɖɜɚɝɝ-
ɘɌɝɤɞɌɍəɧɕ ɛɚɐɡɚɐ, ɖɚɞɚɜɧɕ Ɍɖɢɑəɞɔ-
ɜɟɑɞ ɎəɔɘɌəɔɑ əɌ ɜɌɓɗɔɣəɚɕ ɜɚɗɔ ɒɔ-

ɗɚɏɚ ɖɚɘɛɗɑɖɝɌ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌɝɝɘɌɞ-

ɜɔɎɌɑɘɚɏɚ ɘɌɝɤɞɌɍɌ. ȹɌ ɖɌɒɐɚɘ ɔɓ 

ɟɜɚɎəɑɕ ɛɜɔɍɗɔɒɑəɔɫ ɓɌɐɑɕɝɞɎɟɑɞɝɫ 

ɝɚɍɝɞɎɑəəɌɫ ɏɜɟɛɛɌ ɛɚɖɌɓɌɞɑɗɑɕ, Ɏ ɚɍ-

ɥɑɕ ɝɟɘɘɑ ɚɞɜɌɒɌɪɥɔɡ 30 ɌɝɛɑɖɞɚɎ ɚɍɦ-

ɑɖɞɌ ɚɢɑəɖɔ. ȹɌ ɜɑɓɟɗɨɞɔɜɟɪɥɟɪ 

ɚɢɑəɖɟ Ɏɗɔɫɑɞ ɞɌɖɒɑ ɚɞəɚɝɔɞɑɗɨəɧɕ Ɏɑɝ 
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ɘɌɝɤɞɌɍɚɎ, ɚɛɜɑɐɑɗɫɑɘɧɕ ɘɌɖɝɔɘɌɗɨ-

əɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɍɌɗɗɚɎ, ɖɚɞɚɜɧɑ ɘɚ-

ɒɑɞ ɛɚɗɟɣɔɞɨ ɚɍɦɑɖɞ əɌ ɖɌɒɐɚɘ ɔɓ ɟɜɚɎ-

əɑɕ. ȴɝɛɚɗɨɓɟɑɘɧɑ ɘɌɝɤɞɌɍɧ, ɖɚɗɔɣɑ-

ɝɞɎɚ ɛɜɔɘɑəɫɑɘɧɡ ɖɜɔɞɑɜɔɑɎ ɔ ɚɞəɚɝɔ-

ɞɑɗɨəɧɕ Ɏɑɝ ɝɗɑɐɟɪɥɔɑ: 

¶ çȯɚɜɚɐè ð 7 ɖɜɔɞɑɜɔɑɎ; 24,5 ɍɌɗɗɌ; 

¶ çȸɔɖɜɚɜɌɕɚəè ð 8 ɖɜɔɞɑɜɔɑɎ;  

52 ɍɌɗɗɌ; 

¶ çȯɜɌəɔɢɧ ɖɎɌɜɞɌɗɌè ð 4 ɖɜɔɞɑɜɔɫ; 

28,5 ɍɌɗɗɚɎ; 

¶ çȰɎɚɜɚɎɌɫ ɞɑɜɜɔɞɚɜɔɫè ð 5 ɖɜɔɞɑ-

ɜɔɑɎ; 49,8 ɍɌɗɗɚɎ; 

¶ çȻɜɔɐɚɘɚɎɌɫ ɞɑɜɜɔɞɚɜɔɫè ð 4 ɖɜɔɞɑ-

ɜɔɫ; 45 ɍɌɗɗɚɎ; 

¶ çȺɍɦɑɖɞè ð 2 ɖɜɔɞɑɜɔɫ, 20 ɍɌɗɗɚɎ. 

ȶɌɒɐɧɕ ɔɓ ɖɜɔɞɑɜɔɑɎ ɔɘɑɑɞ ɝɚɍ-

ɝɞɎɑəəɟɪ ɤɖɌɗɟ, ɓɌ ɝɚɚɞɎɑɞɝɞɎɔɑ ɓəɌɣɑ-

əɔɫɘ ɖɚɞɚɜɚɕ ɒɔɗɚɘɟ ɖɚɘɛɗɑɖɝɟ əɌɣɔɝ-

ɗɫɪɞɝɫ ɍɌɗɗɧ. 

ȬəɌɗɔɓ ɘɑɞɚɐɔɖ əɌ ɛɜɑɐɘɑɞ 
ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ 

ȻɗɌəɔɜɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

ɏɗɌɎəɧɡ ɩɗɑɘɑəɞɚɎ ɟɛɜɌɎɗɑəɔɫ Ɏɚ ɘəɚ-

ɒɑɝɞɎɑ ɝɠɑɜ ɐɑɫɞɑɗɨəɚɝɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɏɚɜɚɐɝɖɚɘ ɜɌɓɎɔɞɔɔ ɔ ɘɚɐɑɜəɔɓɌɢɔɔ. 

ȼɌɓɐɑɗɫɫ ɛɜɚɢɑɝɝɧ ɛɚ Ɏɜɑɘɑəɔ ɔ ɢɑɗɔ, 

Ɏɧɐɑɗɫɪɞ ɞɜɔ ɚɝəɚɎəɧɡ ɟɜɚɎəɫ ɛɗɌəɔ-

ɜɚɎɌəɔɫ: ɝɞɜɌɞɑɏɔɣɑɝɖɚɑ, ɞɌɖɞɔɣɑɝɖɚɑ ɔ 

ɚɛɑɜɌɞɔɎəɚɑ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɌɝ-

ɤɞɌɍɌ ɜɌɝɝɘɚɞɜɑəɔɫ, ɟɜɚɎəɔ ɏɚɜɚɐɝɖɚɏɚ 

ɛɗɌəɔɜɚɎɌəɔɫ ɔɘɑɪɞ ɜɌɓɗɔɣəɧɑ ɔɝɞɚɣ-

əɔɖɔ ɠɚɜɘɔɜɚɎɌəɔɫ, ɢɑɗɔ ɔ əɌɛɜɌɎɗɑ-

əɔɫ ɐɑɫɞɑɗɨəɚɝɞɔ. ȹɌɛɜɔɘɑɜ, Ɏ əɌɔɍɚɗɨ-

ɤɑɘ ɘɌɝɤɞɌɍɑ ɝɞɜɌəɧ, Ɏ ɖɌɣɑɝɞɎɑ ɔɝɞɚɣ-

əɔɖɌ ɝɞɜɌɞɑɏɔɣɑɝɖɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ Ɏɧ-

ɝɞɟɛɌɑɞ ɛɜɌɎɔɞɑɗɨɝɞɎɚ ȼɀ, ɚəɚ ɠɚɜɘɟ-

ɗɔɜɟɑɞ ɢɑɗɔ, ɓɌɐɌɑɞ ɚɝəɚɎəɧɑ əɌɛɜɌɎɗɑ-

əɔɫ, ɖɚəɢɑɛɢɔɔ ɔ ɓɌɐɌɣɔ ɐɗɫ ɔɡ ɐɚɝɞɔ-

ɒɑəɔɫ əɌ ɟɜɚɎəɑ ɝɞɜɌəɧ; ɞɌɖɞɔɣɑɝɖɚɑ 

ɛɗɌəɔɜɚɎɌəɔɑ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɌ ɝɟɍɦ-

ɑɖɞɌɡ ȼɀ, ɏɐɑ ɛɜɚɔɝɡɚɐɔɞ ɜɌɝɛɜɑɐɑɗɑ-

əɔɑ ɓɌɐɌɣ ɔ ɜɑɝɟɜɝɚɎ ɐɗɫ ɔɡ ɜɑɌɗɔɓɌɢɔɔ 

ɘɑɒɐɟ ɘɟəɔɢɔɛɌɗɨəɧɘɔ ɚɍɜɌɓɚɎɌəɔ-

ɫɘɔ; ɛɚɝɗɑɐəɔɑ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɚɍɜɌ-

ɓɟɪɞ ɝɗɚɕ ɚɛɑɜɌɞɔɎəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ, 

Ɏ ɓɌɐɌɣɟ ɖɚɞɚɜɚɏɚ Ɏɡɚɐɔɞ ɐɚɝɞɔɒɑəɔɑ ɓɌ-

ɐɌəəɧɡ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɑɕ. 

Ȯɧɍɚɜ ɘɌɝɤɞɌɍɌ ɌəɌɗɔɓɌ ɏɚɜɚɐɝɖɚɏɚ 

ɛɗɌəɔɜɚɎɌəɔɫ ɛɜɚɐɔɖɞɚɎɌə ɝɠɑɜɚɕ ɛɜɔ-

ɘɑəɑəɔɫ ɜɌɝɝɘɌɞɜɔɎɌɑɘɧɡ ɘɑɞɚɐɔɖ 

ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɝɜɑɐɧ ɛɜɚɒɔɎɌəɔɫ ɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ əɌ ɟɜɚɎəɑ ɘɟəɔɢɔɛɌɗɨ-

əɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ / ɏɚɜɚɐɌ / ɏɚɜɚɐɝɖɚɏɚ 

ɚɖɜɟɏɌ. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ ɘɑɝɞəɚɑ ɝɌ-

ɘɚɟɛɜɌɎɗɑəɔɑ ɚɞɎɑɣɌɑɞ ɓɌ Ɏɝɑ ɞɜɔ 

ɟɜɚɎəɫ ɛɗɌəɔɜɚɎɌəɔɫ ɔ ɐɑɕɝɞɎɟɑɞ Ɏ ɜɌɘ-

ɖɌɡ Ɏɧɤɑɝɞɚɫɥɔɡ ɢɑɗɑɕ ɔ ɖɚəɢɑɛɢɔɕ, 

ɓɌɐɌɪɥɔɡ ɚɍɥɔɕ Ɏɑɖɞɚɜ ɜɌɓɎɔɞɔɫ ɏɚ-

ɜɚɐɌ. 

ȽɞɜɌɞɑɏɔɣɑɝɖɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɛɜɔɘɑ-

əɔɞɑɗɨəɚ ɖ ɏɚɜɚɐɝɖɚɘɟ ɟɛɜɌɎɗɑəɔɪ. ȳɌ-
ɐɌɣɑɕ ɝɞɜɌɞɑɏɔɣɑɝɖɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ əɌ 

ɟɜɚɎəɑ ɏɚɜɚɐɌ ɫɎɗɫɑɞɝɫ ɜɌɓɜɌɍɚɞɖɌ ɝɞɜɌ-

ɞɑɏɔɣɑɝɖɚɏɚ ɛɗɌəɌ ɛɟɞɑɘ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɖɚəɢɑɛɢɔɕ ɔ ɛɚɝɞɌəɚɎɖɔ ɢɑɗɑɕ, ɌəɌɗɔɓɌ 

ɞɑɖɟɥɑɏɚ ɝɚɝɞɚɫəɔɫ ɝɜɑɐɧ, ɛɜɑɐɗɚɒɑəɔɕ 

Ɏɚɓɘɚɒəɧɡ ɝɢɑəɌɜɔɑɎ ɜɌɓɎɔɞɔɫ. ȽɚɎ-

ɘɑɝɞəɚ ɝ ɩɞɔɘ ɎɧɜɌɍɌɞɧɎɌɪɞɝɫ ɖɜɔɞɑɜɔɔ 

ɑɏɚ ɟɛɜɌɎɗɑəɔɫ, ɘɚəɔɞɚɜɔəɏɌ ɔ ɖɚɜɜɑɖ-

ɞɔɜɚɎɖɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɝɞɜɌɞɑɏɔɣɑɝɖɔɑ 

ɔɐɑɔ ɛɜɑɚɍɜɌɓɟɪɞɝɫ Ɏ ɜɫɐ ɓɌɐɌɣ, ɝɏɜɟɛ-

ɛɔɜɚɎɌəəɧɡ ɛɚ ɚɝəɚɎəɧɘ ɝɠɑɜɌɘ ɒɔɓəɑ-

ɐɑɫɞɑɗɨəɚɝɞɔ əɌɝɑɗɑəɔɫ, Ɏɧɛɚɗəɑəɔɑ ɖɚ-

ɞɚɜɧɡ ɛɚɓɎɚɗɔɞ ɐɚɝɞɔɣɨ ɞɜɑɍɟɑɘɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ, ɛɜɚɐɔɖɞɚɎɌəəɧɡ əɌ ɟɜɚɎəɑ 

ɝɟɍɦɑɖɞɌ ȼɀ. ȾɌɖɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ əɌ ɟɜɚɎəɑ ɏɗɌɎɧ ɔɝɛɚɗəɔ-

ɞɑɗɨəɚɕ ɎɗɌɝɞɔ ɏɚɜɚɐɌ ɔ ɜɌɝɛɜɑɐɑɗɫɑɞɝɫ 

əɌ ɐɚɗɏɚɝɜɚɣəɧɕ ɛɑɜɔɚɐ ɐɚ 5ð8 ɗɑɞ. 

ȾɌɖɞɔɣɑɝɖɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɛɜɔɘɑəɔ-

ɞɑɗɨəɚ ɖ ɏɚɜɚɐɝɖɚɘɟ ɟɛɜɌɎɗɑəɔɪ. ȿɜɚ-
Ɏɑəɨ ɞɌɖɞɔɣɑɝɖɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɎɚɓɗɌ-

ɏɌɑɞɝɫ əɌ ɛɚɐɜɌɓɐɑɗɑəɔɫ ɘɑɝɞəɚɕ Ɍɐɘɔ-

əɔɝɞɜɌɢɔɔ. ȴɡ ɏɗɌɎɧ ɚɞɎɑɣɌɪɞ ɓɌ Ɏɧɛɚɗ-

əɑəɔɑ ɛɚɝɞɌɎɗɑəəɧɡ ɢɑɗɑɕ ɔ ɓɌɐɌɣ ɝɞɜɌ-

ɞɑɏɔɣɑɝɖɚɏɚ ɛɗɌəɌ ɛɟɞɑɘ ɚɜɏɌəɔɓɌɢɔɔ ɐɑ-

ɫɞɑɗɨəɚɝɞɔ ɝɜɑɐɔ ɛɚɐɎɑɐɚɘɝɞɎɑəəɧɡ ɖɗɪ-

ɣɑɎɧɡ ɝɞɜɟɖɞɟɜ. ȹɌ ɐɌəəɚɘ ɩɞɌɛɑ ɛɜɚɔɝ-

ɡɚɐɔɞ ɠɚɜɘɔɜɚɎɌəɔɑ ɛɜɚɏɜɌɘɘɧ ɐɑɕ-

ɝɞɎɔɕ Ɏ ɖɚəɖɜɑɞəɚ Ɏɧɐɑɗɑəəɚɕ ɝɠɑɜɑ ɒɔɓ-

əɑɐɑɫɞɑɗɨəɚɝɞɔ əɌɝɑɗɑəɔɫ. ȾɌɖɒɑ ɛɜɚɔɝ-

ɡɚɐɔɞ ɎɧɎɑɐɑəɔɑ ɞɌɖɞɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑ-

ɗɑɕ ɖɚəɞɜɚɗɫ ɔ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ Ɏɧ-

ɛɚɗəɑəɔɫ ɩɞɔɡ ɛɜɚɏɜɌɘɘ. ȳəɌɣɑəɔɫ ɞɌɖ-

ɞɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔɘɑɪɞ ɍɚɗɑɑ ɖɚə-

ɖɜɑɞəɟɪ ɠɚɜɘɟ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɝɞɜɌɞɑɏɔɣɑ-
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ɝɖɔɡ, əɚ Ɏɝɑ ɞɌɖɒɑ ɫɎɗɫɪɞɝɫ ɎɑɜɍɌɗɨ-

əɧɘɔ ɎɧɜɌɒɑəɔɫɘɔ, əɌɛɜɔɘɑɜ, çɎɧɝɚɖɚɑ 

ɖɌɣɑɝɞɎɚ ɚɍɝɗɟɒɔɎɌəɔɫ Ɏ ɟɣɜɑɒɐɑəɔɫɡ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫè. Ȯ ɣɌɝɞəɧɡ ɝɗɟɣɌɫɡ, ɖɚ-

ɏɐɌ ɝɜɚɖɔ ɜɑɌɗɔɓɌɢɔɔ ɛɜɚɏɜɌɘɘ ɐɚɝɞɌ-

ɞɚɣəɚ ɘɌɗɧ, ɛɚɖɌɓɌɞɑɗɔ ɘɚɏɟɞ ɔɘɑɞɨ ɣɔɝ-

ɗɑəəɚɑ ɎɧɜɌɒɑəɔɑ. ȽɜɑɐəɑɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɕ ɛɑɜɔɚɐ ɞɌɖɞɔɣɑɝɖɔɡ ɛɗɌəɚɎ ɝɚɝɞɌɎ-

ɗɫɑɞ ɚɞ ɤɑɝɞɔ ɘɑɝɫɢɑɎ ɐɚ ɐɎɟɡ ɗɑɞ. 

ȺɛɑɜɌɞɔɎəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɛɜɔɘɑ-

əɔɞɑɗɨəɚ ɖ ɏɚɜɚɐɝɖɚɘɟ ɟɛɜɌɎɗɑəɔɪ. 
ȺɛɑɜɌɞɔɎəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ əɌɡɚɐɔɞɝɫ Ɏ 

Ɏɑɐɑəɔɔ ɛɚɐɎɑɐɚɘɝɞɎɑəəɧɡ ɛɚɐɜɌɓɐɑɗɑ-

əɔɫɘ ɌɐɘɔəɔɝɞɜɌɢɔɔ ɚɜɏɌəɔɓɌɢɔɕ, 

ɛɜɑɐɛɜɔɫɞɔɕ, Ɍ ɞɌɖɒɑ Ɏəɟɞɜɑəəɔɡ ɚɞɐɑ-

ɗɑəɔɕ. ȺɛɑɜɌɞɔɎəɧɑ ɛɗɌəɧ əɌɣɔəɌɪɞɝɫ 

ɝ ɞɌɖɞɔɣɑɝɖɔɡ ɢɑɗɑɕ ɔ ɛɜɚɏɜɌɘɘɧ ɐɑɕ-

ɝɞɎɔɕ. Ȱɗɫ ɖɌɒɐɚɏɚ ɩɞɌɛɌ ɛɜɚɏɜɌɘɘɧ ɝɚ-

ɝɞɌɎɗɫɑɞɝɫ ɝɛɔɝɚɖ ɓɌɐɌɣ, əɌɓəɌɣɌɑɞɝɫ 

ɚɞɎɑɞɝɞɎɑəəɚɑ ɓɎɑəɚ Ɏ ɝɔɝɞɑɘɑ ɒɔɓəɑ-

ɚɍɑɝɛɑɣɑəɔɫ ɏɚɜɚɐɌ, ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ 

ɝɜɚɖɔ ɔ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ Ɏɧɛɚɗəɑəɔɫ. 

Ȼɚɝɗɑɐəɔɑ ɔɘɑɪɞ ɖɚəɖɜɑɞəɧɑ ɣɔɝɗɚɎɧɑ 

ɛɚɖɌɓɌɞɑɗɔ, ɖɚɞɚɜɧɑ ɛɗɌəɔɜɟɑɞɝɫ ɐɚ-

ɝɞɔɣɨ Ɏ ɜɌɘɖɌɡ ɚɛɑɜɌɞɔɎəɧɡ ɛɗɌəɚɎ. Ⱥɐ-

əɚɕ ɔɓ ɏɗɌɎəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɐɌəəɚɏɚ 

ɩɞɌɛɌ ɛɗɌəɔɜɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ əɌɛɜɫ-

ɒɑəəɧɑ ɟɝɗɚɎɔɫ ɖɚɜɜɑɖɞɔɜɚɎɖɔ ɛɗɌəɚɎ 

Ɏ ɝɔɗɟ ɔɡ əɑ ɐɚɗɏɚɝɜɚɣəɚɏɚ ɡɌɜɌɖɞɑɜɌ (ɚɞ 

1 ɘɑɝɫɢɌ ɐɚ 1 ɏɚɐɌ). Ȯ ɞɌɖɔɡ ɝɔɞɟɌɢɔɫɡ 

ɞɜɑɍɟɑɞɝɫ ɘɌɖɝɔɘɌɗɨəɌɫ ɌɎɞɚɘɌɞɔɓɌɢɔɫ 

ɛɜɚɢɑɝɝɚɎ ɛɚ ɝɍɚɜɟ ɔ ɌəɌɗɔɓɟ ɐɌəəɧɡ 

ɐɗɫ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ. 

ȴɝɡɚɐɫ ɔɓ Ɏɧɤɑ ɝɖɌɓɌəəɚɏɚ, ɝɞɌəɚ-

Ɏɔɞɝɫ ɚɣɑɎɔɐəɌ ɓəɌɣɔɘɌɫ ɜɚɗɨ ɖɜɔɞɑ-

ɜɔɑɎ Ɏ ɛɜɚɢɑɝɝɑ ɖɚəɞɜɚɗɫ ɔɝɛɚɗəɑəɔɫ 

ɛɚɝɞɌɎɗɑəəɧɡ ɓɌɐɌɣ əɌ ɟɜɚɎəɑ ɗɔɢ, ɛɜɔ-

əɔɘɌɪɥɔɡ ɜɑɤɑəɔɫ, Ɍ ɔɘɑəəɚ ɏɗɌɎ Ɍɐ-

ɘɔəɔɝɞɜɌɢɔɕ ɔ ɔɡ ɛɚɐɜɌɓɐɑɗɑəɔɕ. Ƚɛɜɚ-

ɑɢɔɜɟɑɘ ɜɌɝɝɘɚɞɜɑəəɧɑ Ɏɧɤɑ ɘɑɞɚɐɔɖɔ 

ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɏɚɜɚɐɝɖɚɕ ɔəɠɜɌ-

ɝɞɜɟɖɞɟɜɧ əɌ ɖɌɒɐɧɕ ɔɓ ɟɜɚɎəɑɕ ɛɗɌəɔ-

ɜɚɎɌəɔɫ ɔ ɟɛɜɌɎɗɑəɔɫ, ɚɞɚɍɜɌɓɔɎ ɩɞɚ Ɏ 

ɞɌɍɗ. 3.  

ȬəɌɗɔɓɔɜɟɫ ɏɜɟɛɛɧ ɛɚɖɌɓɌɞɑɗɑɕ 

(ɖɜɔɞɑɜɔɑɎ) ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɏɚɜɚɐɝɖɚɕ 

ɝɜɑɐɧ, ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ ɞɚɘ, ɣɞɚ 

ɝɑɏɘɑəɞ ɖɚəɞɜɚɗɫ ɔ ɖɚɜɜɑɖɞɔɜɚɎɖɔ ɞɌɖ-

ɞɔɣɑɝɖɚɏɚ ɛɗɌəɌ əɑ ɛɜɑɐɝɞɌɎɗɑə əɔ ɚɐ-

əɚɕ ɔɓ ɘɑɞɚɐɔɖ. ȼɌɓɜɧɎ ɘɑɒɐɟ ɝɞɜɌɞɑɏɔ-

ɣɑɝɖɔɘ ɔ ɚɛɑɜɌɞɔɎəɧɘ ɛɗɌəɔɜɚɎɌəɔɑɘ 

ɞɜɑɍɟɑɞ ɜɌɓɜɌɍɚɞɖɔ əɚɎɧɡ ɘɑɞɚɐɚɎ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɞɜɌɑɖɞɚɜɔɕ ɞɌɖɞɔɣɑɝɖɚɏɚ 

ɟɛɜɌɎɗɑəɔɫ, ɛɚɐɗɑɒɌɥɔɡ ɐɌɗɨəɑɕɤɑɕ 

ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɔ ɚɛɞɔɘɔɓɌɢɔɔ. ȬɎɞɚɜɚɘ 

ɝɞɌɞɨɔ ɛɜɑɐɗɌɏɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɑ-

ɞɚɐɧ ɛɜɫɘɚɏɚ ɔ ɚɍɜɌɞəɚɏɚ əɑɣɑɞɖɚɏɚ Ɏɧ-

ɎɚɐɌ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɝɔɝɞɑɘɧ ɛɚɐ-

ɐɑɜɒɖɔ ɔ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ ɛɜɔ ɚɝɟ-

ɥɑɝɞɎɗɑəɔɔ ɞɌɖɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ, 

ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɌɐɑɖɎɌɞəɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɧ ɛɜɔ ɜɑɤɑəɔɔ ɝɗɌɍɚ ɠɚɜɘɌɗɔɓɚɎɌə-

əɧɡ ɓɌɐɌɣ [6]. 

Ȯ ɖɗɪɣɑ ɝɞɜɌɞɑɏɔɣɑɝɖɚɏɚ ɔ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ əɌɔɍɚɗɑɑ ɖɚɘɛɗɑɖɝ-

əɟɪ ɖɌɜɞɔəɟ ɛɚɓɎɚɗɫɪɞ ɛɜɑɐɝɞɌɎɔɞɨ ɘɑ-

ɞɚɐɔɖɔ [2] ɔ [3]. ȸɑɞɚɐɔɖɔ [4] ɔ [5] ɔɘɑɪɞ 

əɑɝɖɚɗɨɖɚ ɔəɚɕ ɡɌɜɌɖɞɑɜ ɚɢɑəɖɔ, Ɏ 

ɝɎɫɓɔ ɝ ɩɞɔɘ ɐɗɫ ɚɍɦɑɖɞɔɎəɚɏɚ ɝɜɌɎəɑ-

əɔɫ ɔɡ ɛɚɖɌɓɌɞɑɗɔ ɍɧɗɔ ɛɜɔɎɑɐɑəɧ ɖ 

ɚɍɚɍɥɑəəɚɘɟ Ɏɔɐɟ, Ɏ ɖɚɞɚɜɚɘ ɔɡ ɘɚɒəɚ 

ɛɜɔɘɑəɔɞɨ Ɏ ɜɌɘɖɌɡ ɏɚɜɚɐɝɖɚɏɚ ɟɛɜɌɎ-

ɗɑəɔɫ [7]. 

ȮɧɎɚɐɧ 

Ȯ ɝɞɌɞɨɑ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɝɟɥɑɝɞɎɟɪ-

ɥɔɡ ɘɑɞɚɐɔɖ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚ-

ɫəɔɫ ɏɚɜɚɐɝɖɚɕ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ, Ɏɧɐɑ-

ɗɑəɧ ɣɌɝɞəɧɑ ɔ ɚɍɚɍɥɑəəɧɑ ɖɜɔɞɑɜɔɔ 

ɚɢɑəɖɔ. ȻɜɚɎɑɐɑəɚ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɜɌɝ-

ɝɘɚɞɜɑəəɧɡ ɘɑɞɚɐɔɖ ɛɚ ɟɜɚɎəɫɘ ɛɗɌəɔ-

ɜɚɎɌəɔɫ ɔ ɟɛɜɌɎɗɑəɔɫ (ɝɞɜɌɞɑɏɔɣɑ-

ɝɖɚɘɟ, ɞɌɖɞɔɣɑɝɖɚɘɟ, ɚɛɑɜɌɞɔɎəɚɘɟ). 

ȮɧɫɎɗɑəɚ, ɣɞɚ əɔ ɚɐəɌ ɔɓ ɝɟɥɑɝɞɎɟɪɥɔɡ 

ɘɑɞɚɐɔɖ əɑ ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɛɜɚɎɑɐɑəɔɫ ɞɌɖɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ 

ɛɚ ɛɗɌəɔɜɚɎɌəɔɪ ɔ ɟɛɜɌɎɗɑəɔɪ ɏɚɜɚɐ-

ɝɖɚɕ ɔəɠɜɌɝɞɜɟɖɞɟɜɚɕ. ȬɎɞɚɜɚɘ ɝɞɌɞɨɔ 

ɛɜɑɐɗɌɏɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɑɞɚɐɧ ɛɜɫ-

ɘɚɏɚ ɔ ɚɍɜɌɞəɚɏɚ əɑɣɑɞɖɚɏɚ ɎɧɎɚɐɌ ɐɗɫ 

ɛɚɝɞɜɚɑəɔɫ ɝɔɝɞɑɘɧ ɛɚɐɐɑɜɒɖɔ ɔ ɛɜɔ-

əɫɞɔɫ ɜɑɤɑəɔɕ ɛɜɔ ɚɝɟɥɑɝɞɎɗɑəɔɔ ɞɌɖ-

ɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ.
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ȾɌɍɗɔɢɌ 3 
ȼɌɝɛɜɑɐɑɗɑəɔɑ ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɏɚɜɚɐɝɖɚɕ  

ɔəɠɜɌɝɞɜɟɖɞɟɜɧ ɛɚ ɟɜɚɎəɫɘ ɛɗɌəɔɜɚɎɌəɔɫ ɔ ɟɛɜɌɎɗɑəɔɫ 

ʈ 
ȿɜɚɎɑəɨ 

ȸɑɞɚɐɔɖɌ 

ȽɞɜɌɞɑɏɔɣɑɝɖɚɑ  

ɛɗɌəɔɜɚɎɌəɔɑ 

ȾɌɖɞɔɣɑɝɖɚɑ  

ɛɗɌəɔɜɚɎɌəɔɑ 

ȺɛɑɜɌɞɔɎəɚɑ  

ɛɗɌəɔɜɚɎɌəɔɑ (ɖɚɗ-Ɏɚ) 

1 

ȯɑəɑɜɌɗɨəɧɕ ɜɑɕɞɔəɏ 

ɛɜɔɎɗɑɖɌɞɑɗɨəɚɝɞɔ 

ɏɚɜɚɐɚɎ 

ȰɔəɌɘɔɖɌ ɣɔɝɗɑəəɚɝɞɔ 

əɌɝɑɗɑəɔɫ 

ȺɞɝɟɞɝɞɎɟɑɞ ɝɗɚɕ  
ɚɍɚɍɥɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ 

41 ɛɚɖɌɓɌɞɑɗɨ, 

ɎɧɜɌɒɑəəɧɕ  

Ɏ əɚɜɘɔɜɚɎɌəəɚɘ 

ɣɔɝɗɚɎɚɘ Ɏɔɐɑ 

ȾɜɌəɝɛɚɜɞəɌɫ 

ɔəɠɜɌɝɞɜɟɖɞɟɜɌ 

Ȼɜɔɜɚɐəɚ-ɩɖɚɗɚɏɔɣɑɝɖɌɫ 

ɝɔɞɟɌɢɔɫ 

Ȱɚɝɞɟɛəɚɝɞɨ ɒɔɗɨɫ 

ȼɌɓɎɔɞɔɑ ɒɔɗɔɥəɚɏɚ 

ɝɑɖɞɚɜɌ 

ȰɑɘɚɏɜɌɠɔɣɑɝɖɔɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ əɌɝɑɗɑəɔɫ 

ȴəəɚɎɌɢɔɚəəɌɫ 

ɌɖɞɔɎəɚɝɞɨ 

ȴəɒɑəɑɜəɌɫ 

ɔəɠɜɌɝɞɜɟɖɞɟɜɌ 

ȶɌɐɜɚɎɧɕ ɛɚɞɑəɢɔɌɗ 

ȽɚɢɔɌɗɨəɌɫ 

ɔəɠɜɌɝɞɜɟɖɞɟɜɌ 

ȽɚɢɔɌɗɨəɧɑ ɛɌɜɌɘɑɞɜɧ 

ɚɍɥɑɝɞɎɌ 

ȭɗɌɏɚɝɚɝɞɚɫəɔɑ ɏɜɌɒɐɌə 

ɉɖɚəɚɘɔɖɌ ɏɚɜɚɐɌ 

2 

ȸɑɞɚɐɔɣɑɝɖɔɕ ɛɚɐɡɚɐ 

ɖ ɚɢɑəɖɑ ɖɌɣɑɝɞɎɌ 

ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ 

Ɋ.Ȯ.ȶɌɞɌɑɎɚɕ 

ɔ Ȭ.Ȯ.ȷɌɛɔəɌ 

ȻɚɖɌɓɌɞɑɗɔ ɚɢɑəɖɔ 

ɖɌɣɑɝɞɎɌ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ 

ȯɚɜɚɐɝɖɚɑ ɍɗɌɏɚɟɝɞɜɚɕɝɞɎɚ 

Ƚɚɝɞɚɫəɔɑ ɚɖɜɟɒɌɪɥɑɕ 

ɝɜɑɐɧ 

ȶɟɗɨɞɟɜəɚ-ɐɟɡɚɎəɚɑ 

ɛɜɚɝɞɜɌəɝɞɎɚ ɏɚɜɚɐɌ 

ȰɚɝɟɏɚɎɧɑ ɔ ɚɍɥɑɝɞɎɑəəɧɑ 

ɛɜɚɝɞɜɌəɝɞɎɌ 

ȾɜɌəɝɛɚɜɞəɌɫ 

ɔəɠɜɌɝɞɜɟɖɞɟɜɌ  

ɔ ɝɚɝɞɚɫəɔɑ ɐɚɜɚɒəɚɏɚ 

ɡɚɓɫɕɝɞɎɌ 

ȴəɝɞɔɞɟɢɔɚəɌɗɨəɧɑ 

ɟɝɗɚɎɔɫ 

Ȼɗɚɞəɚɝɞɨ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɑɜɜɔɞɚɜɔɔ 

ɔ ɛɜɚɝɞɜɌəɝɞɎɚ ɍɧɞɚɎɚɏɚ 

ɚɍɝɗɟɒɔɎɌəɔɫ 

ȺɍɥɑɝɞɎɑəəɌɫ 

ɍɑɓɚɛɌɝəɚɝɞɨ ɏɚɜɚɐɌ 

52 ɛɚɖɌɓɌɞɑɗɫ,  

ɎɧɜɌɒɑəəɧɡ  

Ɏ ɣɔɝɗɚɎɚɘ Ɏɔɐɑ 

3 
ȴəɞɑɏɜɌɗɨəɧɕ ɜɑɕɞɔəɏ 

ɔəɝɞɔɞɟɞɌ çȿɜɍɌəɔɖɌè 
ȶɌɣɑɝɞɎɚ ɏɚɜɚɐɝɖɚɕ ɝɜɑɐɧ 

Ⱥɍɑɝɛɑɣɑəəɚɝɞɨ 

ɒɔɗɨɑɘ əɌ ɣɑɗɚɎɑɖɌ 

ȹɌɗɔɣɔɑ ɝɚɎɜɑɘɑəəɧɡ 

ɠɚɜɘɌɞɚɎ ɛɚɞɜɑɍɗɑəɔɫ 

ȿɜɚɎɑəɨ ɓɌɏɜɟɒɑəəɚɝɞɔ 

ɐɚɜɚɏ 

ȿɜɚɎɑəɨ ɛɜɑɝɞɟɛəɚɝɞɔ 

ȺɝɎɑɥɑəəɚɝɞɨ ɏɚɜɚɐɌ 

Ȯəɑɤəɫɫ ɞɜɌəɝɛɚɜɞəɌɫ 

ɐɚɝɞɟɛəɚɝɞɨ 

ȿɜɚɎɑəɨ ɏɚɜɚɐɝɖɚɏɚ 

ɍɗɌɏɚɟɝɞɜɚɕɝɞɎɌ 

Ƚɞɑɛɑəɨ ɍɗɌɏɚɛɜɔɫɞəɚ-

ɝɞɔ ɛɜɔɜɚɐəɧɡ ɟɝɗɚɎɔɕ 

ȿɜɚɎɑəɨ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ 

ɓɌɏɜɫɓəɑəɔɫ 
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ʈ 
ȿɜɚɎɑəɨ 

ȸɑɞɚɐɔɖɌ 

ȽɞɜɌɞɑɏɔɣɑɝɖɚɑ  

ɛɗɌəɔɜɚɎɌəɔɑ 

ȾɌɖɞɔɣɑɝɖɚɑ  

ɛɗɌəɔɜɚɎɌəɔɑ 

ȺɛɑɜɌɞɔɎəɚɑ  

ɛɗɌəɔɜɚɎɌəɔɑ (ɖɚɗ-Ɏɚ) 

  Ƚɞɚɔɘɚɝɞɨ ɒɔɓəɔ  

Ȯɚɓɘɚɒəɚɝɞɨ 

ɛɜɔɚɍɜɑɞɑəɔɫ 

ɝɚɍɝɞɎɑəəɚɏɚ ɒɔɗɨɫ 

Ȯɚɓɘɚɒəɚɝɞɨ Ɍɜɑəɐɧ 

ɚɐəɚɖɚɘəɌɞəɚɕ 

ɖɎɌɜɞɔɜɧ 

ȿɜɚɎɑəɨ ɜɌɝɡɚɐɚɎ 

əɌ ɛɚɞɜɑɍɗɑəɔɑ 

ȿɜɚɎɑəɨ ɜɌɝɡɚɐɚɎ 

əɌ ɚɛɗɌɞɟ ȲȶɁ 

ȻɚɖɟɛɌɞɑɗɨɝɖɌɫ 

ɝɛɚɝɚɍəɚɝɞɨ əɌɝɑɗɑəɔɫ 

4 

ȼɑɕɞɔəɏ ɖɌɣɑɝɞɎɌ ɒɔɗɚɕ 

ɝɜɑɐɧ Besthousing  

*Ɏ ɝɔɗɟ ɝɛɑɢɔɠɔɖɔ 
ɚɢɑəɖɔ, ɔɓ Ɏɝɑɏɚ əɌɍɚɜɌ 
ɖɜɔɞɑɜɔɑɎ ɎɧɍɜɌəɧ ɞɚɗɨɖɚ 
ɞɑ, ɖɚɞɚɜɧɑ ɔɘɑɪɞ  
əɌɔɍɚɗɑɑ ɚɍɥɔɕ ɡɌɜɌɖɞɑɜ 
ɚɞəɚɝɔɞɑɗɨəɚ  
ɔɡ ɛɜɔɘɑəɑəɔɫ 

ȹɑ ɘɚɒɑɞ ɟɣɌɝɞɎɚɎɌɞɨ 

Ɏ ɐɌəəɚɘ Ɏɔɐɑ ɛɗɌəɔɜɚɎɌəɔɫ 

8 ɛɚɖɌɓɌɞɑɗɑɕ, 

ɛɜɔɘɑəɔɘɧɡ Ɏ ɚɍɥɑɘ 

Ɏɔɐɑ ɐɗɫ ɚɢɑəɖɔ  

ɏɚɜɚɐɝɖɚɕ ɝɔɞɟɌɢɔɔ 
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ȴ ȱȯȺ ȼȺȷȴ Ȯ ȼȬȽȻȺȷȺȲȱȹȴȴ ȸȱȽȾȺȼȺȲȰȱȹȴȵ 

ȾȬȷȹȬɁȽȶȺȯȺ ȼȿȰȹȺȯȺ ȿȳȷȬ 
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ʥʘʭʩʢʦʡ ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʟʦʥʫ ʨʘʟʛʨʫʟʢʠ ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʬʣʶʠʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʣʥʘʭʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ, ʅʦʨʠʣʴʩʢʦ-ʍʘʨʘʝʣʘʭʩʢʠʡ ʨʘʟʣʦʤ, ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʡ ʬʣʶʠʜ.

ȾɌɗəɌɡɝɖɔɕ ɜɟɐəɧɕ ɟɓɑɗ Ɏɡɚɐɔɞ Ɏ ɝɚ-

ɝɞɌɎ ɁɌɜɌɑɗɌɡɝɖɚɏɚ ɜɟɐəɚɏɚ ɜɌɕɚəɌ, ɖɚ-

ɞɚɜɧɕ ɫɎɗɫɑɞɝɫ ɠɜɌɏɘɑəɞɚɘ ȹɚɜɔɗɨɝɖɚ-

ɁɌɜɌɑɗɌɡɝɖɚɕ ɜɟɐəɚɕ ɓɚəɧ, ɜɌɝɛɚɗɚ-

ɒɑəəɚɕ Ɏ ɛɜɑɐɑɗɌɡ ɜɑɏɔɚəɌɗɨəɚɕ ɜɟɐəɚ-

ɘɌɏɘɌɞɔɣɑɝɖɚɕ ȶɑɞɝɖɚ-ȹɚɜɔɗɨɝɖɚɕ ɛɜɚ-

Ɏɔəɢɔɔ ɏɗɚɍɌɗɨəɚɕ ɛɗɌəɑɞɌɜəɚɕ Ȭɜɖɞɔ-

ɣɑɝɖɚɕ ɢɔɜɖɟɘɛɚɗɫɜəɚɕ ɝɔɝɞɑɘɧ. Ȯ ɠɚɜ-

ɘɌɢɔɚəəɚɘ ɚɞəɚɤɑəɔɔ ɜɟɐəɧɕ ɜɌɕɚə 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɚɍɗɌɝɞɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ ɞɜɌɛɛɚɎ ɛɚɓɐəɑ-

ɛɑɜɘɝɖɚɏɚðɜɌəəɑɞɜɔɌɝɚɎɚɏɚ ɎɚɓɜɌɝɞɌ. 

Ⱥɝɚɍɑəəɚɝɞɨɪ ȾɌɗəɌɡɝɖɚɏɚ ɜɟɐəɚɏɚ 

ɛɚɗɫ (ȾɌɗəɌɡɝɖɚɏɚ ɜɟɐəɚɏɚ ɟɓɗɌ) ɫɎɗɫ-

ɑɞɝɫ ɑɏɚ ɜɌɝɛɚɗɚɒɑəɔɑ Ɏ ɟɓɗɑ ɛɑɜɑɝɑɣɑ-

əɔɫ ȹɚɜɔɗɨɝɖɚ-ɁɌɜɌɑɗɌɡɝɖɚɏɚ ɜɌɓɗɚɘɌ 

ɏɗɟɍɚɖɚɏɚ ɓɌɗɚɒɑəɔɫ (ɚɝɑɎɚɏɚ ɛɚ ɚɞəɚɤɑ-

əɔɪ ɖ ɁɌɜɌɑɗɌɡɝɖɚɕ ɘɟɗɨɐɑ) ɝ ɖɜɟɛəɧɘ 

ȮɚɐɚɜɌɓɐɑɗɨəɧɘ ɛɚɛɑɜɑɣəɧɘ ɜɌɓɗɚɘɚɘ, 

ɝɚɛɜɚɎɚɒɐɌɪɥɔɘ ȶɌɕɑɜɖɌə-Ȼɫɝɔəɝɖɚɑ 

ɛɚɐəɫɞɔɑ (ȶȻȻ), ɝɚɣɗɑəɫɪɥɟɪɝɫ ɝ ɁɌ-

ɜɌɑɗɌɡɝɖɚɕ ɘɟɗɨɐɚɕ (Ɂȸ) (ɜɔɝ. 1, 2). 

ȭɚɜɞɌ Ȼɫɝɔəɝɖɚɏɚ ɛɚɐəɫɞɔɫ ɫɎɗɫɪɞɝɫ 

ɘɌɏɘɚɌɖɞɔɎəɚɕ ɓɚəɚɕ, ɞɚ ɑɝɞɨ ɎɟɗɖɌəɚ-

ɝɞɜɟɖɞɟɜɚɕ ɝ ɜɌɝɝɑɫəəɚɕ ɔ ɝɘɑɥɑəəɚɕ Ɏ 

ɝɞɚɜɚəɟ ɢɑəɞɜɚɎ ɚɖɜɟɒɌɪɥɔɡ ɘɟɗɨɐ ɖɚɜ-

əɑɎɚɕ ɝɔɝɞɑɘɚɕ, ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɘəɚɒɑ-

ɝɞɎɚɘ ɖɚɜɚɞɖɔɡ ɎɑɜɞɔɖɌɗɨəɧɡ ɐɌɑɖ ɐɚɗɑ-

ɜɔɞɚɎ, ɞɔɛɔɣəɧɡ ɐɗɫ ɌɜɑɌɗɨəɚɏɚ ɘɌɏɘɌ-

ɞɔɓɘɌ (ȼɌɐɨɖɚ, 1993). ȼɚɗɨ ɎɟɗɖɌəɚɞɑɖɞɚ-

əɔɣɑɝɖɚɕ ɐɑɛɜɑɝɝɔɔ Ɏɧɛɚɗəɫɑɞ ɁɌ-

ɜɌɑɗɌɡɝɖɌɫ ɘɟɗɨɐɌ, ɜɌɓɘɑɜ ɖɚɞɚɜɚɕ Ɏ ɛɚ-

ɛɑɜɑɣəɔɖɑ ɝɚɝɞɌɎɗɫɑɞ 100 ɖɘ.  

ȾɌɗəɌɡɝɖɔɕ ɜɟɐəɧɕ ɟɓɑɗ ɛɜɑɐɝɞɌɎ-

ɗɫɑɞ ɝɚɍɚɕ ɝɚɎɚɖɟɛəɚɝɞɨ ɟɣɌɝɞɖɚɎ ɖɚə-

ɢɑəɞɜɌɢɔɔ əɌɔɍɚɗɑɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌə-

əɧɡ ɞɜɌɛɛɚɎɧɡ ɔəɞɜɟɓɔɎɚɎ ɛɚɎɧɤɑəəɚɕ 

ɚɝəɚɎəɚɝɞɔ. Ƚɞɜɟɖɞɟɜɟ ɜɟɐəɚɏɚ ɟɓɗɌ 

ɚɛɜɑɐɑɗɫɪɞ ɐɎɑ ɝɔɝɞɑɘɧ ɜɌɓɜɧɎɚɎ ð ɝɑ-

Ɏɑɜɚ-Ɏɚɝɞɚɣəɚɏɚ ɔ ɝɑɎɑɜɚ-ɓɌɛɌɐəɚɏɚ ɛɜɚ-

ɝɞɔɜɌəɔɫ (ɜɔɝ. 1).  

ȼɌɓɜɧɎɧ Ɏ ɛɗɌəɑ ɖɚəɠɚɜɘɧ ɍɚɜɞɌɘ 

ɁɌɜɌɑɗɌɡɝɖɚɕ ɘɟɗɨɐɧ ɔɘɑɪɞ ɐɟɏɚɚɍɜɌɓ-

əɟɪ ɠɚɜɘɟ. ȹɚɜɔɗɨɝɖɚ-ɁɌɜɌɑɗɌɡɝɖɔɕ 

ɜɌɓɗɚɘ ɔ ɚɛɑɜɫɪɥɔɑ ɑɏɚ ɐɔɝɗɚɖɌɢɔɔ Ɏ 

ɛɚɗɑ ɗɚɖɌɗɨəɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ ɌəɚɘɌɗɨ-

əɚɏɚ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ ɣɑɞɖɚ ɠɔɖɝɔɜɟ-

ɪɞɝɫ Ɏ Ɏɔɐɑ ɗɔəɑɕəɧɡ ɔ ɐɟɏɚɚɍɜɌɓəɧɡ 

ɓɚə ɘɔəɔɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ ɚɞ ð1357 ɐɚ 

ð150 əȾɗ (ɜɔɝ. 2). 

ȹɚɜɔɗɨɝɖɚ-ɁɌɜɌɑɗɌɡɝɖɔɕ ɜɌɓɗɚɘ 

ɞɜɌɝɝɔɜɟɑɞɝɫ Ɏ ɛɜɔɚɝɑɎɚɕ ɣɌɝɞɔ ɛɜɚɏɔɍɌ 

(ȾɌɗəɌɡɝɖɌɫ ɝɔəɖɗɔəɌɗɨ) Ɏ ɝɑɎɑɜ-ɝɑ-

Ɏɑɜɚ-Ɏɚɝɞɚɣəɚɘ əɌɛɜɌɎɗɑəɔɔ əɌ ɛɜɚɞɫ-

ɒɑəɔɔ ɝɚɞɑə ɖɔɗɚɘɑɞɜɚɎ. Ȯ ɛɜɑɐɑɗɌɡ ɁɌ-

ɜɌɑɗɌɡɝɖɚɕ ɘɟɗɨɐɧ ɛɜɚɔɝɡɚɐɔɞ ɎɔɜɏɌ-

ɢɔɫ ȹɚɜɔɗɨɝɖɚ-ɁɌɜɌɑɗɌɡɝɖɚɏɚ ɜɌɓɗɚɘɌ 

Ɏ Ɏɔɐɑ ɝɌɘɚɝɞɚɫɞɑɗɨəɧɡ ɚɛɑɜɫɪɥɔɡ ɜɌɓ-

ɜɧɎɚɎ (ȾɌəɏɌɜɌɗɌɡɝɖɔɕ ɔ ȺɝɑɎɚɕ-Ȱɨɫə-

ɏɔəɝɖɔɕ) (ɜɔɝ. 1). 

 

 



ȸɋɛɓɎɝɋɗɐɎɋ ɓɆəɐɎ 
 

42 

 

ȶɎɗ. 1. ȩɋɔɑɔɉɔ-ɗɘɖəɐɘəɖɓɆɥ ɗɛɋɒɆ ȸɆɑɓɆɛɗɐɔɉɔ ɖəɊɓɔɉɔ əɍɑɆ (ɕɔ Ȩ.Ⱥ. ȰɖɆɈɜɔɈə,  
ȱ.Ȳ. ȾɆɊɖɎɓə, 1974):1 ï ɈəɑɐɆɓɔɉɋɓɓɡɋ ɔɇɖɆɍɔɈɆɓɎɥ Ɉɋɖɛɓɋɏ ɕɋɖɒɎïɗɖɋɊɓɋɉɔ ɘɖɎɆɗɆ;  

2 ï ɘɋɖɖɎɉɋɓɓɡɋ əɉɑɋɓɔɗɓɡɋ ɔɘɑɔɌɋɓɎɥ ɗɖɋɊɓɋɉɔ ɐɆɖɇɔɓɆïɈɋɖɛɓɋɏ ɕɋɖɒɎ; 3 ï ɐɆɖɇɔɓɆɘɓɡɋ 
 ɔɘɑɔɌɋɓɎɥ Ɉɋɖɛɓɋɉɔ ɊɋɈɔɓɆ; 4 ï ɐɆɖɇɔɓɆɘɓɡɋ Ɏ ɗəɑɢɚɆɘɓɔ-ɐɆɖɇɔɓɆɘɓɡɋ ɔɘɑɔɌɋɓɎɥ  

ɗɖɋɊɓɋɉɔ-ɓɎɌɓɋɉɔ ɊɋɈɔɓɆ; 5 ï ɈɡɛɔɊɡ ɕɔɊ ɝɋɘɈɋɖɘɎɝɓɡɋ ɔɘɑɔɌɋɓɎɥ ȸɆɑɓɆɛɗɐɔɉɔ ɎɓɘɖəɍɎɈɆ; 
6  ï ɆɕɔɚɎɍɡ ȸɆɑɓɆɛɗɐɔɉɔ ɎɓɘɖəɍɎɈɆ; 7 ï ɉɖɆɓɎɜɡ ɈɋɘɈɋɏ ȸɆɑɓɆɛɗɐɔɉɔ ɎɓɘɖəɍɎɈɆ ɓɆ ɉɑəɇɎɓɋ: 
ȷɋɈɋɖɔ-ȨɔɗɘɔɝɓɆɥ (ȷȨ), Ʉɉɔ-ȭɆɕɆɊɓɆɥ (Ʉȭ), ȷɋɈɋɖɔ-ȭɆɕɆɊɓɆɥ (ȷȭ), ȻɆɖɆɋɑɆɛɗɐɆɥ (Ȼ); 8, 9 ï 

 ɔɗɎ ɗɘɖəɐɘəɖ: 8  ï ɆɓɘɎɐɑɎɓɆɑɢɓɡɛ;  9 ï ɗɎɓɐɑɎɓɆɑɢɓɡɛ; 10  ï ɚɑɋɐɗəɖɓɆɥ ɗɐɑɆɊɐɆ;  
11 ï ȩɑɆɈɓɡɏ ɞɔɈ ȳɔɖɎɑɢɗɐɔ-ȻɆɖɆɋɑɆɛɗɐɔɉɔ ɖɆɍɑɔɒɆ; 12 ï ɊɎɍɠɤɓɐɘɎɈɓɡɋ ɓɆɖəɞɋɓɎɥ; 

13 ï ɍɔɓɡ ɐɖəɕɓɡɛ ɊɎɍɠɤɓɐɘɎɈɓɡɛ ɗɘɖəɐɘəɖ (ɜɎɚɖɡ Ɉ ɐɖəɌɐɆɛ: 1 ï ɔɗɋɈɔɏ ɖɆɍɑɔɒ;  
2 ï ɍɔɓɆ ɗɋɈɋɖɔ-ɍɆɕɆɊɓɡɛ ɗɇɖɔɗɔɈ); 14 ï ɉɑɆɈɓɡɋ ɕɑɎɐɆɘɎɈɓɡɋ ɗɘɖəɐɘəɖɡ: ȻɆɖɆɋɑɆɛɗɐɆɥ 

 ɒəɑɢɊɆ (Ȼ) ;  ȰɆɏɋɖɐɆɓ-ȵɥɗɎɓɗɐɆɥ ɆɓɘɎɐɑɎɓɆɑɢ (Ȱȵ)  

 

 


