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ʋʚʘʞʘʝʤʳʝ ʯʠʪʘʪʝʣʠ!

ʉ 4 ʧʦ 9 ʘʧʨʝʣʷ 2016 ʛʦʜʘ ʚ ʉʠʙʠʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʛʝʦ-
ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʰʣʘ ʝʞʝʛʦʜʥʘʷ LXIV ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥ-
ʮʠʷ (ʉʅʂ). ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʘʤʢʘʭ IV ʌʝʩʪʠʚʘʣʷ ʥʘʫʢʠ ʫʯʘʱʝʡʩʷ
ʤʦʣʦʜʝʞʠ «ʄʠʨ ʥʘʫʢʠ ʠ ʪʚʦʨʯʝʩʪʚʘ», ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʚ ʉɻʋɻʠʊ ʝʞʝʛʦʜʥʦ.

ʉʪʘʪʫʩ ʢʦʥʬʝʨʝʥʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʡ.
ɺ ʨʘʙʦʪʝ ʉʅʂ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ ʠ ʫʯʘʱʠʝʩʷ ʠʟ 23 ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ

ʫʯʨʝʞʜʝʥʠʡ:
•ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ (ʉɻʋɻʠʊ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅɻʊʋ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅɻʄʋ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ

(ʅɻɸʉʋ);
•ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠ-

ʢʠ (ʉʠʙɻʋʊʀ);
•ʉʠʙʠʨʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʢʦʦʧʝʨʘʮʠʠ (ʉʠʙʋʇʂ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅɻɸʋ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ

çʅʀʅʍ» (ʅɻʋʕʋ);
•ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʪʨʦʣʦʛʠʠ (ʌɻʋʇ «ʉʅʀʀʄ»);
•ʆʨʜʳʥʩʢʠʡ ʘʛʨʘʨʥʳʡ ʢʦʣʣʝʜʞ;
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ʠʤ. ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘ;
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ (ʅɸʊʂ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ʧʠʪʘʥʠʷ;
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʪʝʭʥʠʢʫʤ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ (ʅʊɻʠʂ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ (ʅʇʇʂ);
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʣʣʝʜʞ (ʅʇʂ);
• ɹʝʨʜʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ;
• ʊʝʭʥʠʯʝʩʢʠʡ ʣʠʮʝʡ ʧʨʠ ʉɻʋɻʠʊ;
•ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʘʚʠʘʩʪʨʦʠʪʝʣʴʥʳʡ ʣʠʮʝʡ;
• ɻʠʤʥʘʟʠʷ ˉ 14 «ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ»;
•ʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 40 (ʉʆʐ ˉ 40);
•ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʛʠʤʥʘʟʠʷ ˉ 17;
•ʆʤʩʢʠʡ ʘʚʪʦʙʨʦʥʝʪʘʥʢʦʚʳʡ ʠʥʞʝʥʝʨʥʳʡ ʠʥʩʪʠʪʫʪ (ʆɸɹʀʀ).

ɺ ʜʦʢʣʘʜʘʭ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.

ɺ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʨʘʙʦʪʘʣʘ 31 ʩʝʢʮʠʷ, ʠʟ ʥʠʭ 7 ʩʝʢʮʠʡ ʛʫʤʘʥʠʪʘʨʥʳʭ
ʥʘʫʢ, 19 ʩʝʢʮʠʡ – ʝʩʪʝʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 5 ʩʝʢʮʠʡ ʪʝʭʥʠʯʝ-
ʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʨʫʛʣʳʝ ʩʪʦʣʳ «ʃʘʥʜʰʘʬʪʳ ʈʦʩ-
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ʩʠʠ», «ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ», «ʇʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥ-
ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠ-
ʩʘ», «ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ», «ʈʘʟʨʘʙʦʪ-
ʢʘ ʧʨʦʛʨʘʤʤʳ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ», «ʀʥʜʠ-
ʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ», «ʀʩʧʦʣʴʟʦʚʘʥʠʝ
ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʷʭ», «ʌʦʨʤʠ-
ʨʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʦʚ  ʠ ʫʩʣʫʛ», ʤʘʩʪʝʨ-ʢʣʘʩʩ «ʈʘ-
ʙʦʪʘ ʩ ʪʝʦʜʦʣʠʪʦʤ», ʪʨʝʥʠʥʛ «ʈʘʩʢʨʳʚʘʷ ʩʝʙʷ!».

ɺʩʝʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʢ ʧʫʙʣʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 205 ʥʘʫʯ-
ʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 8 – ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ.
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ʋɼʂ 339.137.2
ʗ. ʉ. ʆʩʦʢʘ, ʉɻʋɻʠʊ

ɸʅɸʃʀɿ ɺʃʀʗʅʀʗ ʄɸʂʈʆʉʈɽɼʓ ʅɸ ʄɸʈʂɽʊʀʅɻ ʌʀʈʄʓ
ʀ ʅɸ ʈʓʅʆʏʅʋʖ ʉʀʊʋɸʎʀʖ ɺ ʎɽʃʆʄ

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʬʠʨʤ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʄʦʞʥʦ
ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʠʟʫʯʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʤʘʨʢʝʪʠʥʛʦʤ,
ʦʜʥʘʢʦ ʟʥʘʥʠʝ ʪʝʦʨʠʠ ʥʝ ʚʩʝʛʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʤʝʥʠʝ ʧʨʠʤʝʥʠʪʴ ʝʸ ʥʘ ʧʨʘʢʪʠʢʝ.

ʄʘʨʢʝʪʠʥʛ ʩʝʛʦʜʥʷ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʚʳʨʘʞʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʨʳ-
ʥʦʢ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʩʪʠʣʷ ʤʳʰʣʝʥʠʷ. ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ
ʧʦʥʠʤʘʝʪʩʷ ʢʦʥʢʨʝʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ
ʥʘʤʝʯʝʥʥʳʭ ʮʝʣʝʡ. ʃʶʙʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʘ ʠ ʩʫʙʲʝʢ-
ʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨ-
ʤʘʮʠʠ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ — ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʝʥʠʝ
ʟʘʜʘʥʥʦʡ ʮʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʋʧʨʘʚʣʝʥʠʝ ʚ ʥʘʠʙʦʣʝʝ
ʩʦʚʝʨʰʝʥʥʦʤ ʚʠʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʫʧʨʘʚʣʝʥʠʷ
ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʢʦʛʜʘ ʩʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʝʪ ʜʦʩʪʠʛʥʫʪʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʩ ʟʘʜʘʥʥʳʤʠ. ʉ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʘ-
ʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʫʧʨʘʚʣʝʥʠʷ.

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʤʘʢʨʦʩʨʝʜʳ ʥʘ
ʬʠʨʤʫ ʠ ʨʳʥʦʯʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʮʝʣʦʤ.

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʛʣʘʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʨʝʰʝ-
ʥʠʶ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ:

- ʚʳʷʚʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʤʘʢʨʦʩʨʝʜʳ ʥʘ
ʤʘʨʢʝʪʠʥʛ ʬʠʨʤʳ;

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʢʨʦʩʨʝʜʳ;
- ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʤʘʨʢʝʪʠʥʛ ʬʠʨʤʳ ʠ ʨʳ-

ʥʦʯʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʮʝʣʦʤ.
ʄʘʢʨʦʩʨʝʜʘ ʤʘʨʢʝʪʠʥʛʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʦʩʠʪ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʪʦ-

ʤʫ ʚʣʠʷʝʪ ʠ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʠʨʤʳ, ʠ ʥʘ ʨʳʥʦʯʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʮʝʣʦʤ. ʇʦʵʪʦ-
ʤʫ ʤʳ ʧʨʠʩʪʫʧʘʝʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʘʯʠʥʘʷ ʩ ʦʮʝʥʢʠ
ʚʣʠʷʥʠʷ ʤʘʢʨʦʩʨʝʜʳ. ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ: ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʬʘʢʪʦʨʳ ʧʨʘʚʦʚʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ,
ʚʦʟʜʝʡʩʪʚʠʝ ʉʄʀ.

ʇʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʵʪʠ ʩʠʣʳ ʪʘʢʦʚʳ, ʯʪʦ ʥʝ ʧʦʜʜʘʶʪʩʷ ʢʦʥʪʨʦʣʶ ʩʦ ʩʪʦ-
ʨʦʥʳ ʨʳʥʦʯʥʳʭ ʩʪʨʫʢʪʫʨ; ʢ ʥʠʤ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ. ʂʘʞʜʘʷ ʬʠʨʤʘ
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʘʜʘʧʪʘʮʠʠ, ʩʪʘʨʘʷʩʴ ʫʩʠʣʠʪʴ ʧʦʟʠʪʠʚʥʦʝ ʚʦʟ-
ʜʝʡʩʪʚʠʝ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʠʣʠ ʭʦʪʷ ʙʳ ʫʤʝʥʴʰʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʛʘʪʠʚʥʦʛʦ
ʚʣʠʷʥʠʷ. ʅʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʙʘʨʴʝʨ ʥʘ ʧʫʪʠ ʩʠʣ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ
ʬʘʢʪʦʨʦʚ ʤʘʢʨʦʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ, ʧʨʦʘʥʘʣʠ-
ʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʠʭ ʚʣʠʷʥʠʷ.
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ɺʝʨʦʷʪʥʦ, ʚʩʝ ʠʣʠ ʧʦʯʪʠ ʚʩʝ ʬʦʨʤʳ ʙʠʟʥʝʩʘ ʠʩʧʳʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʝʤʦ-
ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ
ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʤʘʩʰʪʘʙʳ ʬʝ-
ʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʳʥʢʦʚ. ɺʣʠʷʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʜʠ-
ʥʘʤʠʢʫ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʣʝʛʢʦ ʚʳʷʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʥʦʡ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ.

ʊʦʚʘʨʦʦʙʦʨʦʪ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (D) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʥʦʝ ʦʪ ʜʝʣʝ-
ʥʠʷ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʪʦʚʘʨʦʦʙʦʨʦʪʘ (ʊ) (ʚ ʬʘʢʪʠʯʝʩʢʠʭ ʠʣʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ)
ʥʘ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ (S).

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʤʘʨʢʝʪʠʥʛʦʚʦʤ ʘʥʘʣʠʟʝ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʚʦ ʚʥʠʤʘʥʠʝ
ʚʳʚʦʜʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʦʞ-
ʜʘʝʤʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʤʝʨʪʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ
ʥʘʩʝʣʝʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ
ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʠ ʩʪʨʫʢʪʫʨʫ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʦʜʝʞʜʫ ʠ ʦʙʫʚʴ.

ɺ-ʪʨʝʪʴʠʭ, ʧʨʦʮʝʩʩ ʫʨʙʘʥʠʟʘʮʠʠ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ
ʠ ʩʪʨʫʢʪʫʨʝ ʩʧʨʦʩʘ. ɿʜʝʩʴ ʥʘʣʠʮʦ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʠʮʘ ʚ ʫʨʦʚʥʝ ʜʝʥʝʞʥʳʭ ʜʦʭʦ-
ʜʦʚ ʠ ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʬʘʢʪʦʨ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʳʡ
ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʤʘʨʢʝʪʠʥʛʘ ʦʢʘʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʠ ʦʱʫ-
ʪʠʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤʳ.
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʝʨʞʘʪʴ ʩʠʣʳ ʤʠʢʨʦʩʨʝʜʳ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʬʘʢʪʦʨʘʤ ʤʘʢʨʦʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʠʟʫʯʘʪʴ ʠ ʤʦʜʝʣʠʨʦ-
ʚʘʪʴ ʠʭ ʜʝʡʩʪʚʠʝ, ʠʟʤʝʨʷʪʴ ʩʠʣʫ ʠ ʚʝʢʪʦʨ ʠʭ ʚʣʠʷʥʠʷ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʀ. ʗ. ɹʘʨʣʠʘʥʠ
© ʗ. ʉ. ʆʩʦʢʘ, 2016

ʋɼʂ 004
ʏ. ʆ. ʆʶʥ, ʉɻʋɻʠʊ

VORTEILE UND NACHTEILE DES SYSTEMS «SMART HOME»

Die Aktualität ist darin, dass das Automatisierungssystem es eine Notwendigkeit
in unseren Leben ist.

Das Ziel ist, die wichtigsten Vorteile und Nachteile des "Smart Home" – Sys-
tems zu identifizieren.

Das Aufgaben sind, zu definieren, was ein "Smart Home" ist; über Technologie
des "Smart Home" zu erzählen; die Phasen der Umsetzung dieses Systems; über Vor-
und Nachteile des "Smart Home" –Systems zu berichten.

 Das Konzept „Smart Home“ (auf deutsch "das intelligente Haus") erschien im
Jahr 1970 in USA und seitdem begannen viele Hersteller von Geräten Ideen zu bie-
ten, wie das Leben von Menschen in ihrem Haus bequemer und komfortabler zu ma-
chen.
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Smart Home dient als Oberbegriff für technische Verfahren und Systeme in
Wohnräumen und -häusern, in deren Mittelpunkt eine Erhöhung von Lebensqualität,
Sicherheit, effizienter Energienutzung auf Basis vernetzter und fernsteuerbarer Geräte
und Installationen sowie automatisierbarer Abläufe steht.

Zu den Technologien des “Smart Home” gehören:
Lichtsteuerung. Die Technologie integriert alle Beleuchtung im Gebäude und

auf die Umgebung in einem einzigen Netzwerk.
Climate Control. Das System ermöglicht die gleichzeitige Verwaltung von der

Gerätenarbeit, die Prozesse der Heizungs-, Lüftungs- und Klimaanlage im Gebäude
durchgeführt wird.

Sicherheitsmanagementsysteme. Technologie wird dazu beitragen, Ihr Zuhause
vor Einbruch und Notsituationen zu schützen und Videoüberwachung zu machen.

 Mehrraum. Multi-System wird zur Verteilung von Video und Audio von der
Signalquelle in mehrere Räume verwendet.

Smart-Home-Management. Heute es wird über das Bedienfeld im Haus und
über das Internet (Smartphone, Tablet) verwaltet.

Die Phasen der Umsetzung dieses Systems und seine Komplexität
Bei dem Systemeinsatz werden durchgefŤhrt:
1. Individuelle Gestaltung des Systemes "Smart House"
2. Integration aller Engineering-Systeme in einem einzigen Komplex und ihre

koordinierte Arbeit
3. Programmierung aller Systeme
4. Organisation der zentralen Verwaltung der Smart-Home-Ausrüstung über

Gadget oder über das Bedienfeld
5. Nachverkaufsservice mit einer Garantie
Vorteile und nachteile des systems «SMART HOME».
Vorteile:
1. Einsparungen. Das System der "Smart Home" steuert den Stromfluss. Darum,

man kann nicht nur den Komfort, genießen, sondern auch Geld sparen
2. Sicherheit. "Smart House" - ist ein leistungsfähiges Sicherheitssystem, das ei-

ne Videoüberwachung, und eine ganze Reihe von verschiedenen Sensoren und Scan-
ner hat.

3. Komfort. Die Technologie des "intelligenten Haus" macht es möglich, ein
Zeit auf einfache kleine Dinge zu speichern, die zuvor wertvolle Minuten Ihrer Frei-
zeit nahmen.

Nachtele:
1. Die hohen Kosten der Installation. Wir dürfen nicht vergessen, dass dieses

"Vergnügen" nicht billig ist , darum beschränkt man so sich auf einige Funktionen
oder kann man Geld sparen.

2. Stromversorgung. Man muss eine unabhängige Stromversorgung haben.
Wenn das Energie ausgeschaltet ist, ist das System nicht mehr voll funktionsfähig.

3. Die Notwendigkeit für kleine oder größere Reparaturen im Haus.
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Die meisten der Nachteilen dieses Systems können in der Regel im Laufe der
Zeit entstehen auszahlen oder neu lösen.

 Und doch ist die Frage, das Automatisierungssystem – ist es eine Mode oder ei-
ne Notwendigkeit? - Es ist eine Notwendigkeit. Das Thema des Automatisierungs ist
nicht neu. Und die Zukunft ist für der Automatisierung. Ebenso hat jedes System
Vor- und Nachteilen.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʅ. ɸ. ɸʙʣʦʚʘ
© ʏ. ʆ. ʆʶʥ, 2016

ʋɼʂ 316:32.001
ʇ. ɼ. ʇʘʪʨʠʢʝʝʚ, ʉɻʋɻʠʊ

ɻʃʆɹɸʃʀɿɸʎʀʗ ʀ ʇʈʆɹʃɽʄʓ ɼʋʍʆɺʅʆʁ ʂʋʃʔʊʋʈʓ

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚ ʤʠʨʝ
ʠ ʝʸ ʚʣʠʷʥʠʝʤ ʥʘ ʚʩʝ ʩʪʦʨʦʥʳ ʞʠʟʥʠ.

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʵʧʦʭʫ
ʛʣʦʙʘʣʠʟʘʮʠʠ.

 ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ:1)ʚʳʷʚʠʪʴ ʩʫʱʥʦʩʪʴ ʛʣʦʙʘʣʠʟʘʮʠʠ ʢʘʢ
ʷʚʣʝʥʠʷ; 2)ʧʦʢʘʟʘʪʴ ʝʸ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʫʭʦʚʥʫʶ ʢʫʣʴʪʫʨʫ ʦʙʱʝʩʪʚʘ; 3) ʨʘʩ-
ʢʨʳʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʩʪʦʨʦʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ.

ɻʣʦʙʘʣʠʟʘʮʠʷ – ʧʨʦʮʝʩʩ ʚʩʝʤʠʨʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʢʫʣʴ-
ʪʫʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʫʥʠʬʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʤʠʛʨʘ-
ʮʠʷ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ ʧʣʘʥʝʪʳ ʢʘʧʠʪʘʣʘ, ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝ-
ʩʫʨʩʦʚ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ
ʧʨʦʮʝʩʩʦʚ. ʉ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʦ ʬʝʥʦʤʝʥʝ ʛʣʦʙʘʣʠʟʘʮʠʠ ʩʪʘʣʦ ʠʟʚʝʩʪ-
ʥʦ ʩʘʤʳʤ ʰʠʨʦʢʠʤ ʢʨʫʛʘʤ ʦʙʱʝʩʪʚʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʝʨʚʳʝ ʝʛʦ ʧʨʠʟʥʘʢʠ
ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʝʱʝ ʚ 50-ʭ ʛʦʜʘʭ. ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʨʦʮʝʩʩ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʝ
ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʳʤ, ʛʣʘʜʢʠʤ ʠ ʙʝʩʢʦʥʬʣʠʢʪʥʳʤ. ʆʥ ʟʘʪʨʘʛʠʚʘʝʪ ʠ ʟʘʜʝʚʘʝʪ
ʚʩʝʭ ʠ ʢʘʞʜʦʛʦ: ʠʥʜʠʚʠʜʦʚ, ʤʘʣʳʝ ʠ ʙʦʣʴʰʠʝ ʩʦʦʙʱʝʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʝʛʠʦ-
ʥʳ, ʥʘʨʦʜʳ ʠ ʮʠʚʠʣʠʟʘʮʠʠ. ʈʘʟʚʠʪʠʝ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʧʨʦʙʣʝʤʘʪʠʢʘ ʜʘʥʥʦʛʦ ʷʚ-
ʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʫʯʝʥʳʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ,
ʩʚʦʶ ʦʮʝʥʢʫ ʵʪʦʤʫ ʷʚʣʝʥʠʶ ʜʘʚʘʣʠ ʠ ʨʝʣʠʛʠʦʟʥʳʝ ʜʝʷʪʝʣʠ. ɸʨʭʠʝʧʠʩʢʦʧ. ɹʝʣ-
ʛʦʨʦʜʩʢʠʡ ʠ ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʀʦʘʥʥ ʚ ʩʚʦʝʡ ʢʥʠʛʝ « ɻʣʦʙʘʣʠʟʘʮʠʷ ʠ ʧʨʦʙʣʝʤʳ
ʜʫʭʦʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ» ʧʠʰʝʪ: «ʏʝʣʦʚʝʯʝʩʪʚʦʤ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʦʙ-
ʣʘʜʘʶʪ ʩʚʝʨʭʠʜʝʠ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʢʦʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʠʨʘ.
ɻʣʦʙʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ ʜʝʬʠʥʠʮʠʝʡ ʥʦʚʦʡ ʚʝʨʳ ʠ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ
ʬʦʨʤʳ:

1.«ʄʠʨʦʚʦʟʟʨʝʥʯʝʩʢʘʷ ʛʣʦʙʘʣʠʟʘʮʠʷ» ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʯʝʣʦʚʝ-
ʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʚʩʝʣʝʥʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʦʩʥʦʚʘ ʢʦʪʦʨʦʛʦ – ʚ ʚʳʨʘʙʦʪʢʝ
ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʥʘ-
ʮʠʠ ʠ ʥʘʨʦʜʳ, ʥʘʩʝʣʷʶʱʠʝ ʧʣʘʥʝʪʫ.
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2. «ʀʤʧʝʨʩʢʘʷ ʛʣʦʙʘʣʠʟʘʮʠʷ». ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ ʪʠʧʘ ʛʣʦʙʘʣʠʟʘʮʠʠ
ʷʚʣʷʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʈʠʤʩʢʦʡ ʠʤʧʝʨʠʠ, ʚʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʥʘʨʦʜʦʚ,
ʛʦʩʫʜʘʨʩʪʚ ʠ ʪʝʨʨʠʪʦʨʠʡ ʚ ʝʸ ʩʦʩʪʘʚ. ʅʦ, «ʠʤʧʝʨʩʢʘʷ ʛʣʦʙʘʣʠʟʘʮʠʷ» ʥʝ ʨʘʟʨʫ-
ʰʘʣʘ ʪʨʘʜʠʮʠʦʥʥʦʝ ʨʝʣʠʛʠʦʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʚʝʨʦʚʘʥʠʝ, ʢʫʣʴʪʫʨʫ ʠ ʦʙʳʯʘʠ
ʟʘʚʦʝʚʘʥʥʳʭ ʥʘʨʦʜʦʚ.

3. «ʍʨʠʩʪʠʘʥʩʢʘʷ ʛʣʦʙʘʣʠʟʘʮʠʷ». ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʛʣʦ-
ʙʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʩʧʘʩʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʧʝʨʚʦʤ ʪʳʩʷʯʝʣʝʪʠʠ ʦʪ
ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʝʜʠʥʘʷ, ʥʝ ʨʘʟʜʝʣʝʥʥʘʷ ʥʘ ɿʘʧʘʜʥʫʶ ʠ
ɺʦʩʪʦʯʥʫʶ, ʎʝʨʢʦʚʴ, ʫ ʢʦʪʦʨʦʡ ʙʳʣʠ ʦʙʱʠʝ ʩʚʷʪʳʝ.

4. «ʀʩʣʘʤʩʢʘʷ ʛʣʦʙʘʣʠʟʘʮʠʷ». ʄʫʩʫʣʴʤʘʥʩʢʘʷ ʩʭʝʤʘ ʫʥʠʚʝʨʩʘʣʠʟʘʮʠʠ ʤʠ-
ʨʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ (ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʠ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʘʷ ʆʪʪʦʤʘʥʩʢʘʷ
ʠʤʧʝʨʠʷ) ʥʦʚʳʝ ʧʨʦʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʠʨʘ (ʧʘʥ-ʠʩʣʘʤʠʟʤ,
ʧʘʥ-ʪʶʨʢʠʟʤ).

5. «ʀʜʝʦʣʦʛʠʯʝʩʢʘʷ ʛʣʦʙʘʣʠʟʘʮʠʷ». ʍʍ ʚʝʢ ʷʚʠʣ ʥʘ ʩʚʝʪ ʥʦʚʳʡ ʪʠʧ ʛʣʦʙʘ-
ʣʠʟʘʮʠʠ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʣʩʷ ʪʦʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʟʥʘ-
ʥʠʝʤ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ.»

ʅʝʤʘʣʦʝ ʚʣʠʷʥʠʝ ʛʣʦʙʘʣʠʟʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʠ ʥʘ ʢʫʣʴʪʫʨʫ. ʆʥʘ ʥʦʩʠʪ ʚ ʵʪʦʤ
ʘʩʧʝʢʪʝ ʥʘʠʙʦʣʝʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʠ ʢʦʥʬʣʠʢʪʥʦʩʪʴ. ʈʘʩʰʠʨʝʥʠʝ
ʢʫʣʴʪʫʨʥʳʭ ʢʦʥʪʘʢʪʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʦʙʱʝʥʠʝ ʠ ʧʦʟʥʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ
ʩʙʣʠʞʝʥʠʶ ʥʘʨʦʜʦʚ. ʆʜʥʘʢʦ ʯʨʝʟʤʝʨʥʦ ʘʢʪʠʚʥʦʝ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʦʧʘʩʥʦ ʧʦʪʝ-
ʨʝʡ ʢʫʣʴʪʫʨʥʦʡ ʩʘʤʦʙʳʪʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʫʪʨʘʪʳ ʢʫʣʴʪʫʨʥʦʡ ʩʘʤʦʙʳʪʥʦʩʪʠ
ʢʨʦʝʪʩʷ ʚ ʥʘʨʘʩʪʘʶʱʝʡ ʫʛʨʦʟʝ ʘʩʩʠʤʠʣʷʮʠʠ — ʧʦʛʣʦʱʝʥʠʠ ʤʘʣʦʡ ʢʫʣʴʪʫʨʳ ʩʦ
ʩʪʦʨʦʥʳ ʙʦʣʝʝ ʢʨʫʧʥʦʡ, ʨʘʩʪʚʦʨʝʥʠʠ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ
ʤʝʥʴʰʠʥʩʪʚʘ ʚ ʢʫʣʴʪʫʨʝ ʙʦʣʴʰʦʡ ʥʘʮʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʫʣʴ-
ʪʫʨʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ - ʵʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ
ʦʙʱʝʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʩʦʩʫʱʝʩʪʚʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʠ
ʨʘʟʥʦʫʨʦʚʥʝʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʨʦʞʜʘʶʱʝʛʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ
ʧʨʦʪʠʚʦʨʝʯʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ, ʥʝʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ ʦʙʱʝʩʪʚʘ ʩʠʣʴʥʝʝ ʩʦʧʨʦ-
ʪʠʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʘʤ ʛʣʦʙʘʣʠʟʘʮʠʠ. ʆʪʢʘʟ ʦʪ ʢʫʣʴʪʫʨʳ ʦʟʥʘʯʘʝʪ ʨʘʟʨʳʚ ʧʘʤʷʪʠ
ʠ ʘʥʥʫʣʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʘʤʦʙʳʪʥʦʩʪʠ. ʂʫʣʴʪʫʨʘ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʝʤʫ ʥʦ-
ʩʠʪʝʣʶ ʧʨʠʝʤʣʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʨʷʜʢʫ ʧʦʚʝʜʝʥʠʷ, ʮʝʥʥʦʩʪʷʤ ʠ ʥʦʨʤʘʤ, ʢʦ-
ʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠʥʜʠʚʠʜʘ.

ʉʯʠʪʘʶ, ʯʪʦ ʧʣʦʜʦʪʚʦʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠ ʢʫʣʴ-
ʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʩʙʣʠʞʝʥʠʝ ʚʦʟʤʦʞʥʳ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ
ʙʘʟʦʚʳʭ ʮʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʚʩʝʤ ʢʫʣʴʪʫʨʘʤ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʘʢʢʫʤʫ-
ʣʠʨʦʚʘʪʴ ʮʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʜʘʪʴ ʥʦʚʫʶ, ʚ ʜʫʭʝ ʩʦʮʠʦʢʫʣʴʪʫʨ-
ʥʦʡ ʛʣʦʙʘʣʴʥʦʩʪʠ, ʦʩʥʦʚʫ ʠʜʝʥʪʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʪ.ʝ. ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʠ.ʥ., ʜʦʮʝʥʪ ɽ. ʀ. ɸʥʪʠʧʦʚʘ
© ʇ. ɼ. ʇʘʪʨʠʢʝʝʚ, 2016
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ʋɼʂ 330.341.1 : 62
ɸ. ʗ. ʇʘʥʦʚʘ, ʉɻʋɻʠʊ

THE ROLE OF HIGH TECH HUBS IN THE DEVELOPMENT OF RUSSIA

Faced with numerous economic challenges, Russia should work on a new strate-
gy to boost its innovation sector. I’m presenting this special report on the role of
high-tech hubs about the above-mentioned process. The relevance of my report is
based on a pronounced need to clarify the situation with the modern high-tech clus-
ters. The goal of my research is to describe the main causes of stagnation in the de-
velopment of Russian science, to define the modern innovations and talk about new
methods of science.

Several years of sanctions, war in Ukraine and geopolitical confrontation did not
go well for the Russian economy. The only option that is available for the Russian
government is to leverage the natural advantages of Russian human capital and find
the most effective way to modernize the outdated structure of the economy.

After all, the main goals of today’s technoparks include “diversifying the econ-
omy of the Russian Federation, changing its structure, developing production in high-
tech areas, and raising national self-esteem. Indeed, compared to other global com-
petitors, Russia has been unable to make a smooth transition to new models of inno-
vation. The main reason for this is that, after the collapse of the Soviet Union and the
reforms of the 1990s, almost 80 percent of industry-based science was eliminated.
Russia had to basically recreate a system that would enable many achievements of
academic research to be put into practice.

What is necessary now is to build, once again, a sound institutional environment
for wide-scale innovations to emerge. And this is precisely what is the state govern-
ment is currently pursuing: In the mid-2000s, the authorities started to actively build
a legislative framework for the creation of high-tech hubs and innovation clusters.
Since then, a substantial amount of public money has been allocated to the establish-
ment and support of technoparks under a series of dedicated programs.

Even though the positive signs are present, it is still necessary to look at what is
missing from Russia’s strategy to improve its innovation sector. According to the rep-
resentatives of these innovation centers, it is evident that high-tech hubs do indeed
offer a sufficient way of reorienting the Russian economy toward import-substitution
and knowledge-based production. The country needs a clear market-oriented model
of scientific and industrial infrastructure that covers the initial phase of the innovation
process, in which small and medium-sized businesses (including startups) implement
scientific ideas.” And this is precisely what high-tech hubs are doing.

So, we can ask a question: how can Russian innovation thrive despite sanctions?
The sanctions will force Russian business into markets where it previously had no
presence or was subordinate to the overriding priority of developing relations with
transatlantic partners. The center of the world economy is ever more clearly shifting
towards the Asia-Pacific region, of which Russia should take full account and reduce
its economic and technological dependence on the U.S. and its closest allies.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄ. ɺ. ɿʘʭʘʨʦʚʘ-ʉʘʨʦʚʩʢʘʷ
© ɸ. ʗ. ʇʘʥʦʚʘ, 2016
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ʋɼʂ 332.72
ɸ. ɼ. ʇʘʥʯʝʥʢʦ, ʉɻʋɻʠʊ

ɸʅɸʃʀɿ ʈʓʅʂɸ ʊʆʈɻʆɺʆʁ ʅɽɼɺʀɾʀʄʆʉʊʀ ɻ. ʅʆɺʆʉʀɹʀʈʉʂɸ

ʊʦʨʛʦʚʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚ ʤʝʛʘʧʦʣʠʩʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪ ʩʪʨʘʪʝʛʠ-
ʯʝʩʢʦʡ ʚʘʞʥʦʩʪʠ ʜʣʷ ʣʶʙʦʛʦ ʙʠʟʥʝʩʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʅʦʚʦʩʠʙʠʨʩʢ ʩʪʘʣ ʛʦ-
ʨʦʜʦʤ ʘʢʪʠʚʥʳʭ ʧʨʦʜʘʞ: ʥʝʫʪʠʭʘʶʱʠʡ ʩʧʨʦʩ ʛʦʨʦʞʘʥ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʦʚʘʨʳ
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʞʜʘʝʪ ʥʝʫʪʦʤʠʤʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʦʜʘʚʮʦʚ. ɸ ʚ ʩʦʚʦ-
ʢʫʧʥʦʩʪʠ ʚʩʸ ʵʪʦ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʝʣʘʥʠʡ, ʢʘʢ
ʧʝʨʚʳʭ, ʪʘʢ ʠ ʚʪʦʨʳʭ.

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʳʥʢʘ ʪʦʨʛʦʚʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦ-
ʚʦʩʠʙʠʨʩʢʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:

- ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʨʳʥʢʘ ʪʦʨʛʦʚʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ;
- ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʪʦʨʛʦʚʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ;
- ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʪʦʨʛʦʚʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ 2016 ʛ.
ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʩʘʡʪʦʚ

RegionalRealtyʠ «ɸʙʘʞʫʨ», ʘ ʪʘʢ ʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʧʦ ʥʝʜʚʠʞʠʤʦʩʪʠ.
ʊʦʨʛʦʚʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ – ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ,

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪ ʨʦʟʥʠʯʥʦʡ ʠ ʤʝʣʢʦʦʧʪʦʚʦʡ ʧʨʦʜʘʞʠ ʪʦ-
ʚʘʨʦʚ ʠ ʫʩʣʫʛ.

ʇʝʨʚʳʝ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʦʪʢʨʳʣʠʩʴ ʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʝ ʚ 2005 ʛʦʜʫ (ʜʦ
2004 ʛʦʜʘ ʢʨʫʧʥʝʡʰʠʤʠ ʪʦʨʛʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʙʳʣʠ ɻʋʄ ʠ ʎʋʄ). ʀʤʝʥʥʦ
ʚ ʵʪʦ ʚʨʝʤʷ ʪʦʨʛʦʚʳʝ ʦʙʲʝʢʪʳ ʥʘʯʘʣʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʟʘʧʦʣʥʷʪʴ ʨʳʥʦʢ ʥʝʜʚʠʞʠ-
ʤʦʩʪʠ ʛʦʨʦʜʘ. ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ: ʄʝʛʘ, ɸʫʨʘ, ɻʘ-
ʣʝʨʝʷ ʅʦʚʦʩʠʙʠʨʩʢ.

ʈʳʥʦʢ ʥʘʯʘʣ ʩʚʦʝ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʰʴ ʚ 2005 ʛʦʜʫ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʩʷ
ʜʦ ʢʨʠʟʠʩʘ 2008 ʛʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʠʣ ʩʚʦʝ ʚʪʦʨʦʝ ʨʦʞʜʝʥʠʝ ʣʠʰʴ ʚ 2010–
2011 ʛʦʜʘʭ.

ɺ 2013 ʛʦʜʫ, ʧʦ ʠʥʬʦʨʤʘʮʠʠ ʤʵʨʠʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ, ʛʦʨʦʜ ʚʳʰʝʣ ʥʘ ʧʝʨ-
ʚʦʝ ʤʝʩʪʦ ʧʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʦʨʛʦʚʳʤʠ ʧʣʦʱʘʜʷʤʠ, ʦʩʪʘʚʠʚ ʧʦʟʘʜʠ ʠ ʄʦʩʢʚʫ,
ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ.

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʧʨʘʚʢʝ KnightFrankResearch ʚ 2015 ʛʦʜʫ ʅʦʚʦʩʠ-
ʙʠʨʩʢ ʥʝ ʚʦʰʸʣ ʚ ʜʝʩʷʪʢʫ ʛʦʨʦʜʦʚ-ʤʠʣʣʠʦʥʥʠʢʦʚ ʈʦʩʩʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʘ-
ʯʝʩʪʚʝʥʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʧʣʦʱʘʜʷʤʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʠ ʙʦʣʴʰʝ ʥʝ ʣʠʜʠʨʫʝʪ
ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʚ ʉʌʆ. ʅʦʚʦʩʠʙʠʨʩʢ ʫʩʪʫʧʘʝʪ ʤʥʦʛʠʤ ʤʠʣʣʠ-
ʦʥʥʠʢʘʤ ʠ ʟʘʥʠʤʘʝʪ ʣʠʰʴ ʦʜʠʥʥʘʜʮʘʪʦʝ ʤʝʩʪʦ (ʠʟ 15), ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʟʥʘʥʠʝ
ʟʘ ʛʦʨʦʜʦʤ ʩʪʘʪʫʩʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ.

ʈʳʥʦʢ ʪʦʨʛʦʚʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʥʠʤʘʝʪ ʧʨʦʯʥʳʝ ʧʦʟʠʮʠʠ ʠ ʧʦʣʴʟʫʝʪʩʷ
ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ. ɹʝʩʩʧʦʨʥʦ, ʩʪʦʠʤʦʩʪʴ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʨʛʦʚʣʠ
ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ. ʇʦ ʜʘʥʥʳʤ ʥʘ ʯʝʪʚʸʨʪʳʡ ʢʚʘʨʪʘʣ 2015 ʛʦʜʘ
ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʮʝʥʘ ʧʨʦʜʘʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ ʙʳʣʘ ʫ ʪʝʭ, ʢʦʪʦʨʳʝ ʨʘʩʧʦ-
ʣʘʛʘʣʠʩʴ ʚʥʫʪʨʠ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʞʠʣʳʭ ʠ ʘʜʤʠ-
ʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʜʝʣʴʥʦʩʪʦʷʱʝʝ ʮʝʣʴʥʦʝ ʟʜʘʥʠʝ, ʧʨʝʜʥʘ-

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BC%D0%B5%D1%80%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BD%D0%B5%D0%B4%D0%B2%D0%B8%D0%B6%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
http://www.vseon.com/realty/themes/sovremennaya-strojka/item/krupnejshie-torgovye-centry-rossii-i-mira.html
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ʟʥʘʯʝʥʥʦʝ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜ ʪʦʨʛʦʚʣʶ, ʠʤʝʣʦ ʩʘʤʫʶ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʆʪʯʘʩʪʠ
ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʩʝʱʘʝʤʦʩʪʴ ʢʨʫʧʥʳʭ ʮʝʥʪʨʦʚ ʚ ʨʘʟʳ ʧʨʝʚʳʰʘʝʪ ʩʪʦʷ-
ʱʠʝ ʦʩʦʙʥʷʢʦʤ ʥʝʙʦʣʴʰʠʝ ʧʦʩʪʨʦʡʢʠ.

ʆʩʥʦʚʥʳʤ ʮʝʥʦʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʦʨʛʦʚʦ-
ʛʦ ʧʦʤʝʱʝʥʠʷ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʮʝʥʘ ʚ 2015 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʎʝʥʪʨʘʣʴʥʦʤ
(330 ʪʳʩ. ʨʫʙ./ʤ2) ʠ ʃʝʥʠʥʩʢʦʤ (300 ʪʳʩ. ʨʫʙ./ʤ2) ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ.

ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʝʡ ʚ ʨʘʟʨʝʟʝ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʩʦʩʪʘʚʠ-
ʣʘ: ʚ ʎʝʥʪʨʘʣʴʥʦʤ – 110-120 ʪʳʩ. ʨʫʙ./ʤ2, ʚ ɿʘʝʣʴʮʦʚʩʢʦʤ ʠ ʃʝʥʠʥʩʢʦʤ –
90-100 ʪʳʩ. ʨʫʙ./ʤ2; ʚ ɼʟʝʨʞʠʥʩʢʦʤ ʠ ʂʘʣʠʥʠʥʩʢʦʤ – 85-90 ʪʳʩ. ʨʫʙ./ʤ2;
ʚ ʂʠʨʦʚʩʢʦʤ, ʇʝʨʚʦʤʘʡʩʢʦʤ ʠ ʉʦʚʝʪʩʢʦʤ ʨʘʡʦʥʘʭ – 30-60 ʪʳʩ. ʨʫʙ./ʤ2.

ʇʦʭʦʞʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʩʠʪʫʘʮʠʠ ʩ ʘʨʝʥʜʦʡ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ
ʧʨʝʜʣʦʞʝʥʠʡ (25, 5 %) ʠ ʧʦ ʚʝʣʠʯʠʥʝ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ ʘʨʝʥʜʳ (1805 ʨʫʙ./ʤ2)
ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ ʚʳʨʚʘʣʩʷ ʚʧʝʨʸʜ. ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʃʝʥʠʥʩʢʠʡ (18,2 %;
1750 ʨʫʙ./ʤ2) ʠ ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ (13,2 %; 1690 ʨʫʙ./ʤ2) ʨʘʡʦʥʳ. ʂʦʣʠʯʝʩʪʚʦ
ʧʨʝʜʣʦʞʝʥʠʡ ʦʙ ʘʨʝʥʜʝ ʠʟ ʦʪʜʘʣʸʥʥʳʭ ʨʘʡʦʥʦʚ (ʉʦʚʝʪʩʢʠʡ, ʇʝʨʚʦʤʘʡʩʢʠʡ
ʠ ʂʠʨʦʚʩʢʠʡ) ʥʝ ʧʨʝʚʳʩʠʣʦ 4 %.

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦ-
ʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʘʞʠ ʠ ʘʨʝʥʜʳ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʝʡ:

- ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʙʣʠʟʦʩʪʴ ʢ ʮʝʥʪʨʫ, ʩʪʘʥʮʠʷʤ ʤʝʪʨʦ ʠ ʧʨʦʯʠʤ ʪʨʘʥʩ-
ʧʦʨʪʥʳʤ ʫʟʣʘʤ);

- ʚʠʜ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʦʙʲʝʢʪ ʧʝʨʚʠʯʥʦʛʦ ʠʣʠ ʚʪʦʨʠʯʥʦʛʦ ʨʳʥʢʘ);
- ʵʪʘʞʥʦʩʪʴ ʦʙʲʝʢʪʘ;
- ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʦʛʦ ʚʭʦʜʘ;
- ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ.
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʨʦʩ ʥʘ ʧʦʢʫʧʢʫ ʪʦʨʛʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʠʡ, ʥʦ ʠʥʪʝʨʝʩʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʝʤʥʦʛʦ, ʧʦʪʦʤʫ ʯʪʦ ʠʥʪʝʨʝʩʥʳʝ ʪʦʨʛʦʚʳʝ
ʤʝʩʪʘ ʫʞʝ ʟʘʥʷʪʳ, ʠʜʝʪ ʟʘʩʪʨʦʡʢʘ 2-ʡ, 3-ʡ ʣʠʥʠʠ. ʇʦʵʪʦʤʫ ʜʝʬʠʮʠʪ ʪʦʨʛʦʚʳʭ
ʧʦʤʝʱʝʥʠʡ ʝʩʪʴ.

ʅʦʚʳʝ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʧʦʩʪʨʦʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʜʘʯʠ ʚ ʘʨʝʥʜʫ, ʟʘʯʘʩ-
ʪʫʶ ʝʱʝ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʝʜʝʪʩʷ ʧʦʜʙʦʨ ʘʨʝʥʜʘʪʦʨʦʚ.

ʈʳʥʦʢ ʥʝʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝ ʪʘʢ ʦʙʰʠʨʝʥ, ʥʦ ʠʤʝʥʥʦ ʦʥ, ʧʨʝʞʜʝ ʚʩʝ-
ʛʦ, ʠʥʪʝʨʝʩʫʝʪ ʠʥʚʝʩʪʦʨʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʘʥʘʣʠʪʠʢʠ ʦʞʠʜʘʶʪ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫ-
ʜʫʱʝʤ ʝʛʦ ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ɹʦʣʴʰʦʛʦ ʨʦʩʪʘ ʥʝ ʧʨʝʜʚʠʜʠʪʩʷ, ʯʪʦ ʦʙʫʩʣʦʚ-
ʣʝʥʦ ʬʠʥʘʥʩʦʚʳʤ ʢʨʠʟʠʩʘʤ, ʥʦ ʠ ʧʘʜʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʠ ʥʝ ʛʨʦ-
ʟʠʪ. ʊʦʨʛʦʚʳʝ ʧʦʤʝʱʝʥʠʷ ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʫʜʘʯʥʦʛʦ
ʚʣʦʞʝʥʠʷ ʩʨʝʜʩʪʚ, ʪʘʢ ʢʘʢ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʩʝ ʦʥʠ ʫʩʧʝʰʥʦ ʩʜʘʶʪʩʷ ʢʦʤʧʘ-
ʥʠʷʤ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  – ʢ.ʪ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊ. ɺ. ʄʝʞʫʝʚʘ
© ɸ. ɼ. ʇʘʥʯʝʥʢʦ, 2016
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ʋɼʂ 796
ɽ. ɻ. ʇʘʨʭʦʤʝʥʢʦ, ʉɻʋɻʠʊ

ʇʈʆʌʀʃɸʂʊʀʂɸ ʇʈʆʌɿɸɹʆʃɽɺɸʅʀʁ

ʎʝʣʴ ʨʘʙʦʪʳ – ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʩʪʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ.

ʌʦʪʦʛʨʘʤʤʝʪʨʠʷ – ʵʪʦ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤ, ʨʘʟ-
ʤʝʨʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʠʭ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʤ ʠʟʦ-
ʙʨʘʞʝʥʠʷʤ

ɼʘʥʥʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʟʘ ʢʦʤ-
ʧʴʶʪʝʨʦʤ, ʨʘʙʦʪʫ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʦʣʝ. ɿʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ
ʚʦʟʥʠʢʥʫʪʴ ʚʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʦʪʦʛʨʘʤ-
ʤʝʪʨʠʩʪʘ.

ʇʨʦʬʝʩʩʠʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʩʪʘ ʪʨʝʙʫʝʪ ʚʳʩʦʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʪʨʘʪ,
ʘ ʪʘʢʞʝ ʚʣʘʜʝʥʠʷ ʦʙʱʝʢʫʣʴʪʫʨʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ (ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦ-
ʩʪʠ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ); ʩʬʦʨ-
ʤʠʨʦʚʘʥʥʦʩʪʠ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ (ʚʥʠʤʘʥʠʝ, ʨʘʟʥʳʝ ʚʠʜʳ ʚʦʩʧʨʠʷʪʠʷ, ʛʣʘ-
ʟʦʤʝʨ, ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʢʦʦʨʜʠʥʘʮʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ)

ɿʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ
ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʩʪʘ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠʣʠ ʠʤ ʩʦʧʫʪʩʪʚʫʶʱʠʝ. ʂ ʩʧʝʮʠʬʠʢʝ ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʜʣʠʪʝʣʴʥʳʝ ʢʦʤʘʥʜʠʨʦʚʢʠ, ʨʘʙʦʪʘ ʟʘ
ʢʦʤʧʴʶʪʝʨʦʤ, ʪʨʝʙʫʶʱʘʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ, ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʫʣʠʮʝ (ʚ ʪʦʤ ʯʠʩ-
ʣʝ ʧʨʠ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ), ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ
ʜʥʷ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʙʦʯʝʤʫ ʛʨʘʬʠʢʫ. ʌʠʟʢʫʣʴʪʫʨʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ-
ʧʨʘʚʣʝʥʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ.

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʦʚʨʝʤʝʥʥʳʡ ʪʝʤʧ ʞʠʟʥʠ, ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʯʝʣʦʚʝʢʘ
ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʘʯʘʩʪʫʶ ʤʝʰʘʶʪ ʟʘʥʠʤʘʪʴʩʷ ʩʦʙʦʡ, ʩʣʝʜʠʪʴ ʟʘ
ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ ʠ ʚʥʝʰʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʳʝ ʩʦʪʨʫʜʥʠ-
ʢʠ ʩʪʨʘʜʘʶʪ ʦʪ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ, ʙʦʣʝʡ ʚ ʩʧʠʥʝ ʠʣʠ ʥʦʛʘʭ, ʦʱʫʱʘʶʪ ʫʯʘʱʝʥ-
ʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ ʜʘʞʝ ʧʦʩʣʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ.

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ
ʫʜʝʣʷʪʴ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʥʦʩʣʠʚʦʩʪʴ,
ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠ ʬʠʟʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫ-
ʞʘʶʱʠʝ ʩʨʝʜʳ — ʵʪʦ ʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʮʝʥʷʪʩʷ ʚ ʣʶʙʦʤ ʩʦʪʨʫʜʥʠʢʝ.
ʇʦʵʪʦʤʫ ʷ ʤʦʛʫ ʧʨʝʜʣʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʢʘʯʝʩʪʚ ʩ
ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ.

1. ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʩʧʦʨʪ
ʈʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʦʪʨʫʜʥʠ-

ʢʘʤ ʩʚʦʶ ʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʥʘʯʘʣʴʩʪʚʦ ʪʘʢʠʤ
ʦʙʨʘʟʦʤ ʧʦʚʳʰʘʝʪ ʣʦʷʣʴʥʦʩʪʴ ʧʦʜʯʠʥʸʥʥʳʭ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ
ʚ ʠʭ ʛʣʘʟʘʭ. ʋ ʨʘʙʦʪʥʠʢʦʚ ʞʝ ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʝʜʠʪʴ
ʟʘ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ ʟʘ ʩʯʸʪ ʢʦʤʧʘʥʠʠ ʩ ʧʨʠʷʪʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʙʦʥʫʩʘʤʠ.
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ʉʧʦʨʪʠʚʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʧʦʵʪʦ-
ʤʫ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʠʛʨʳ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʣʶʙʦʡ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ.

2. ʉʧʦʨʪʠʚʥʳʝ ʢʦʤʥʘʪʳ
ʈʫʢʦʚʦʜʠʪʝʣʠ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ ʫʜʝʣʷʶʪ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ-

ʜʳʭʘ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ ʦʪʚʣʝʯʴʩʷ ʦʪ ʨʘ-
ʙʦʪʳ – ʠʛʨʳ, ʧʦʵʪʦʤʫ ʚ ʦʬʠʩʘʭ ʪʳʩʷʯ ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴ-
ʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʩʥʘʨʷʜʳ ʠʣʠ ʠʛʨʳ, ʪʘʢ ʠ ʮʝʣʳʝ ʠʛʨʦʚʳʝ ʢʦʤʥʘʪʳ.

3. ʌʠʟʢʫʣʴʪ-ʧʘʫʟʳ
ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʫʜʝʪ ʠʤʝʪʴ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ.

ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʙʫʜʫʪ ʦʙʫʩʣʦʚʣʝʥʳ ʩʪʨʦʛʦʩʪʴʶ ʜʝʣʦʚʦʡ ʦʜʝʞʜʳ, ʢʦʪʦʨʘʷ ʩʢʦ-
ʚʳʚʘʝʪ ʜʚʠʞʝʥʠʷ ʠ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ ʚ ʧʦʣʥʦʮʝʥʥʦʤ ʠʭ ʧʦʥʠ-
ʤʘʥʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʠʥʪʝʥʩʠʚʥʳʝ ʩʠʣʦʚʳʝ ʜʚʠʞʝʥʠʷ ʥʠ ʢ ʯʝʤʫ, ʧʦʪʦʤʫ ʢʘʢ ʚʳ-
ʟʳʚʘʶʪ ʧʦʚʳʰʝʥʥʦʝ ʧʦʪʦʦʪʜʝʣʝʥʠʝ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʴ ʜʫʰ ʧʨʝʜʫʩʤʦʪʨʝ-
ʥʘ ʜʘʣʝʢʦ ʥʝ ʚ ʢʘʞʜʦʤ ʦʬʠʩʝ.

ɿʘʥʷʪʠʷ ʬʠʟʢʫʣʴʪʫʨʦʡ ʚ ʢʦʣʣʝʢʪʠʚʝ ʧʨʠʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ:
- ʩʧʣʦʯʝʥʥʳʡ ʢʦʣʣʝʢʪʠʚ. ʉʦʚʤʝʩʪʥʦʝ ʚʨʝʤʷʧʨʝʧʨʦʚʦʞʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ

ʩʦʟʜʘʪʴ ʩʧʣʦʯʝʥʥʫʶ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʫʚʝʨʝʥʥʦ ʜʚʠʛʘʪʴ ʢʦʤʧʘʥʠʶ
ʢ ʥʘʟʥʘʯʝʥʥʦʡ ʮʝʣʠ.

- ʦʪʣʠʯʥʳʡ ʪʝʤʧ ʨʘʙʦʪʳ. ɺ ʢʦʣʣʝʢʪʠʚʝ, ʚ ʢʦʪʦʨʦʤ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘ-
ʝʪʩʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ, ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʙʦʣʴʥʠʯʥʳʭ
ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʪʧʫʩʢʦʚ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ.

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʦʱʨʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ɺʘʨʠʘʥʪʦʚ ʧʦʦʱʨʝʥʠʷ ʤʦʞʝʪ
ʙʳʪʴ ʤʥʦʞʝʩʪʚʦ.

ɺʳʚʦʜ: ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝʩʫʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝ-
ʩʪʚʘ. ɻʣʘʚʥʘʷ ʮʝʣʴ - ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʞʝ ʙʫ-
ʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʧʫʪʝʤ ʧʨʠʦʙʱʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʩʧʦʨʪʫ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻ. ʇ. ʉʳʨʝʮʢʘʷ
© ɽ. ɻ. ʇʘʨʭʦʤʝʥʢʦ, 2016

ʋɼʂ 621.365
ʆ. ɺ. ʇʘʠʣʴ, ʉɻʋɻʠʊ

ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʄʇɽʈɸʊʋʈʅʆɻʆ ʇʈʆʎɽʉʉɸ ʈɸɹʆʊʓ
ʈʋɼʆɺʆʉʉʊɸʅʆɺʀʊɽʃʔʅʆʁ ʇɽʏʀ ʊʀʇɸ ʈʐʇʇ

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʨʫʜʦ-
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʪʦʨʦʚ ʠ ʧʝʯʝʡ.

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:
- ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʥʷʪʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʘʢʪʦʨʦʚ ʠ ʨʫʜʦʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʭ ʧʝʯʝʡ;
- ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʱʠʡ ʚʠʜ ʧʝʯʠ ʪʠʧʘ ʈʐʇʇ-4,5;
- ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʙʦʪʳ ʧʝʯʠ.
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ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʠʙʦʨʳ ʦʙʨʘʟʫʶʪ ʦʙʰʠʨʥʫʶ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʨʘʤʝʪʨʘʭ
ʪʝʧʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʠʝ ʠʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ, ʵʢʦʥʦʤʠʯʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʨʘʙʦʪʫ. ʀʥ-
ʬʦʨʤʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ
ʵʬʬʝʢʪʠʚʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦ-
ʮʝʩʩʘʤʠ (ɸʉʋ ʊʇ), ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʭ ʠ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʥʘ ʫʢʘʟʘʥʥʳʭ ʘʛʨʝʛʘʪʘʭ. ʈʫʜʥʦ-ʪʝʨʤʠʯʝʩʢʠʝ ʧʝʯʠ,
ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʜʥʦʛʦ
ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʢʠʩʣʦʚ ʨʫʜ ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ, ʟʘʛʨʫʞʘʝʤʦʛʦ ʩʦʚʤʝʩʪʥʦ
ʩ ʨʫʜʦʡ, ʥʘʟʳʚʘʶʪ ʨʫʜʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʧʨʠ-
ʤʝʥʷʶʪ ʵʣʝʤʝʥʪ, ʦʙʨʘʟʫʶʱʠʡ ʙʦʣʝʝ ʧʨʦʯʥʳʡ ʦʢʠʩʝʣ, ʯʝʤ ʫ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ
ʵʣʝʤʝʥʪʘ, ʠʣʠ ʦʢʠʩʝʣ, ʙʳʩʪʨʦ ʫʜʘʣʷʝʤʳʡ ʠʟ ʟʦʥʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ
ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʡ ʠ ʜʝʰʝʚʳʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ – ʫʛʣʝʨʦʜ, ʘ ʧʨʦʮʝʩʩ, ʧʨʦʪʝ-
ʢʘʶʱʠʡ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʫʛʣʝʨʦʜʦʤ, ʥʘʟʳʚʘʶʪ ʫʛʣʝʪʝʨʤʠʯʝʩʢʠʤ.

ʀʤʝʶʪʩʷ ʵʣʝʢʪʨʦʧʝʯʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʷʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ
ʨʘʩʧʣʘʚʣʝʥʠʷ ʨʫʜ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʣʠ
ʩ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝʡ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʊʘʢʠʝ ʧʝʯʠ ʥʘʟʳʚʘʶʪ
ʨʫʜʦʧʣʘʚʠʣʴʥʳʤʠ. ʂ ʪʘʢʠʤ ʦʪʥʦʩʷʪʩʷ ʵʣʝʢʪʨʦʧʝʯʠ ʜʣʷ ʧʣʘʚʢʠ ʦʛʥʝʫʧʦʨʦʚ
(ʤʫʣʣʠʪ, ʙʘʢʦʨ), ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠ ʩʚʘʨʦʯʥʳʭ ʬʣʶʩʦʚ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʪʦʨʳʭ
ʪʨʝʙʫʝʪʩʷ ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʩʧʣʘʚ. ʇʨʦʪʠʚʦʧʦʣʦʞ-
ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ – ʨʘʟʜʝʣʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʦʛʦ
ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ – ʩʣʫʞʘʪ ʵʣʝʢʪʨʦʧʝʯʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʜʥʦʛʦ
ʠ ʤʝʜʥʦ-ʥʠʢʝʣʝʚʦʛʦ ʰʪʝʡʥʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʝʨʚʠʯʥʳʡ ʦʢʠʩʝʣ
ʧʨʠʤʝʩʝʡ ʠ ʠʭ ʩʝʛʨʝʛʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʧʝʯʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʨ-
ʤʘʣʴʥʦʛʦ ʠ ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ, ʧʣʘʚʣʝʥʳʭ ʦʛʥʝʫʧʦʨʦʚ (ʧʝʨʠʢʣʘʟ).

ʕʣʝʢʪʨʦʧʝʯʠ ʨʫʜʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʰʘʭʪʥʳʝ ʧʣʘʟʤʝʥʥʳʝ (ʈʐʇʇ), ʨʘʙʦ-
ʪʘʶʱʠʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ “EPOS-process”, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʝʨʨʦ-
ʩʧʣʘʚʦʚ (ʥʘʧʨʠʤʝʨ, ʬʝʨʨʦʩʠʣʠʢʦʤʘʨʛʘʥʮʘ ʄʥʉ17 ʧʦ ɻʆʉʊ 4756-91) ʥʝʧʨʝʨʳʚ-
ʥʳʤ ʧʨʦʮʝʩʩʦʤ ʤʝʪʦʜʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʬʝʨʨʦʩʧʣʘʚ ʤʝʪʘʣʣʦʚ ʠʟ
ʤʦʥʦʰʠʭʪʳ, ʚ ʚʠʜʝ ʙʨʠʢʝʪʦʚ, ʩ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ
ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʝʨʝʜʝʣʘ ʧʦ ʊʋ 0732-010-55978394-04. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪ-
ʨʳ ʵʣʝʢʪʨʦʧʝʯʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3 .

ʈʘʩʰʠʬʨʦʚʢʘ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʧʝʯʝʡ ʈʐʇʇ-ʍʍ-ʀ1: ʈ – ʨʫ-
ʜʦʪʝʨʤʠʯʝʩʢʘʷ, ʐ- ʪʠʧ ʧʨʦʬʠʣʷ ʧʝʯʠ – ʰʘʭʪʥʘʷ, ʇ-ʚʠʜ ʥʘʛʨʝʚʘ - ʥʘʛʨʝʚʘʪʝʣʠ
ʧʣʘʟʤʝʥʥʳʝ, ʇ – ʧʝʯʴ, ʍʍ – ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʧʣʘʟʤʦʪʨʦʥʦʚ, ʄɺʪ,
ʀ1-ʠʩʧʦʣʥʝʥʠʝ ʧʝʨʚʦʝ.

ʇʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʦʬʦʨʤʣʝʥʳ ʜʦ-
ʢʫʤʝʥʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʥʘ ʨʫʜʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʧʝʯʴ ʪʠʧʘ ʈʐʇʇ-4,5.
ʊʘʢ ʞʝ ʙʳʣ ʟʘʢʣʶʯʝʥ ʢʦʥʪʨʘʢʪ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʤʙʠʥʘʪʘ «ʉɻʄʂ-
ʌʝʨʨʦʩʧʣʘʚʳ» ʛ. ʂʝʤʝʨʦʚʦ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʧʦʢʫʧʢʫ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɼʘ-
ʣʝʝ ʧʣʘʥʠʨʫʝʪʩʷ ʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻʋʇ «ʉʅʀʀʄ» ʅ. ɸ. ɺʠʭʘʨʝʚʘ
© ʆ. ɺ. ʇʘʠʣʴ, 2016
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ʋɼʂ 796
ʃ. ʖ. ʇʰʝʥʦʚʘ, ʖ. ʖ. ʂʘʢʘʫʣʠʥʘ, ʉɻʋɻʠʊ

ʇʆʃʆɾʀʊɽʃʔʅʆɽ ɺʆɿɼɽʁʉʊɺʀɽ ɿɸʅʗʊʀʁ
ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʆʁ ʅɸ ʉʊʋɼɽʅʊʆɺ

ʇʨʦʙʣʝʤʘ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʤʦʣʦʜʝʞʠ
ʚʩʝʛʜʘ ʙʳʣʘ ʧʨʝʜʤʝʪʦʤ ʚʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʛʦʩʫʜʘʨʩʪʚʘ.
ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʥʘʰʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʣʦ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʧʦ-
ʩʢʦʣʴʢʫ ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ ʧʨʠʚʝʣʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʭʫʜʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ
ʚʩʝʭ ʛʨʫʧʧ ʠ ʢʘʪʝʛʦʨʠʡ ʤʦʣʦʜʝʞʠ ʈʦʩʩʠʠ.

ɺʳʷʚʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ
ʠ ʠʟʫʯʝʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʦ - ʮʝʥʥʦʩʪʥʳʭ ʘʩʧʝʢʪʦʚ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʝʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ

 ɿʘʜʘʯʝʡ ɺʋɿʘ ʷʚʣʷʝʪʩʷ ʚʝʩʪʠ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚ-
ʥʝ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ
ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʠ ʫʤʝʥʠʡ
ʧʦʟʜʥʝʝ, ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʠʣʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.

 ɺ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʤʦʪʠʚʘʮʠʡ ʢ ʟʘʥʷʪʠʶ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʤʳ ʧʨʦ-
ʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫ ʥʘʰʠʭ ʩʪʫʜʝʥʪʦʚ. ɺʳʷʚʠʣʠʩʴ 2 ʪʠʧʘ ʤʦʪʠʚʘʮʠʡ: ʚʥʝʰʥʠʡ
ʪʠʧ ʤʦʪʠʚʘʮʠʠ ʠ ʚʥʫʪʨʝʥʥʠʡ ʪʠʧ ʤʦʪʠʚʘʮʠʠ. ɻʣʘʚʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ ʪʠ-
ʧʘʤʠ ʤʦʪʠʚʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʥʝʰʥʷʷ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʣʠʯ-
ʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʥʫʪʨʝʥʥʷʷ ʚʦʟʥʠʢʘʝʪ ʠʟʥʫʪʨʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʪʘʢʞʝ ʦʙ-
ʥʘʨʫʞʠʣʠ, ʯʪʦ ʜʚʘ ʪʠʧʘ ʤʦʪʠʚʘʮʠʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʪʦʤʫ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ
ʵʬʬʝʢʪʠʚʥʳ ʚ ʪʝʢʫʱʝʤ ʧʦʚʝʜʝʥʠʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ,
ʯʪʦ ʚʳʜʘʯʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʠ ʙʝʟ ʪʦʛʦ ʜʦʩʪʘʚʣʷʝʪ ʫʜʦ-
ʚʦʣʴʩʪʚʠʝ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʣʘʙʝʚʘʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ. ɺ ʦʜʥʦʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʜʝʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʦʟʥʘʛʨʘʞʜʝʥʳ ʟʘ ʪʦ, ʯʪʦ ʦʥʠ ʠʛʨʘ-
ʣʠ ʩ ʠʛʨʫʰʢʦʡ, ʢ ʢʦʪʦʨʦʡ ʫʞʝ ʧʨʦʷʚʠʣʠ ʠʥʪʝʨʝʩ, ʩʪʘʣʠ ʦʙʨʘʱʘʪʴ ʥʘ ʥʝʝ ʤʝʥʴʰʝ
ʚʥʠʤʘʥʠʷ.

ʇʦ ʠʪʦʛʘʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦ-
ʤʝʥʜʘʮʠʡ:

- ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ – ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ
ʩʪʫʜʝʥʪʘ.

- ʄʦʪʠʚʳ ɿʆɾ ʩʬʦʨʤʠʨʦʚʘʥʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʘʷ
ʨʝʘʣʠʟʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʝʞʠʤʝ ʜʥʷ ʢʨʘʡʥʝ ʥʠʟʢʘ.

- ʅʘʮʝʣʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚʫʟʦʚʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʘ ʢʫʣʴʪʫʨʳ ʟʜʦʨʦʚʴʷ.

- ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ɿʆɾ ʥʘʩʘʞʜʘʪʴ ʚ ʥʝʥʘʟʠʜʘʪʝʣʴʥʦʡ, ʥʝʢʘʪʝʛʦʨʠʯʝʩʢʦʡ
ʬʦʨʤʝ, ʘ ʚʳʟʳʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻ. ʇ. ʉʳʨʝʮʢʘʷ
© ʃ. ʖ. ʇʰʝʥʦʚʘ, ʖ. ʖ. ʂʘʢʘʫʣʠʥʘ, 2016
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ʋɼʂ 528.16
ɸ. ɸ. ʇʫʯʢʦʚ, ʉɻʋɻʠʊ

ʇɸʈɸʄɽʊʈʀʏɽʉʂɸʗ ɺɽʈʉʀʗ ʋʈɸɺʅʀɺɸʅʀʗ
ʀ ʆʎɽʅʂʀ ʊʆʏʅʆʉʊʀ ʉɺʆɹʆɼʅʓʍ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʉɽʊɽʁ
ʇʆ ʄɽʊʆɼʋ ʇʉɽɺɼʆʅʆʈʄɸʃʔʅʆɻʆ ʈɽʐɽʅʀʗ

ɺ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʟʘʜʘʯ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʧʨʠʚʷʟʢʝ
ʩʝʪʠ ʢ ʠʩʭʦʜʥʳʤ ʪʚʝʨʜʳʤ ʧʫʥʢʪʘʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʟʜʘʥʠʠ
ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʚʳʥʦʩʘ ʧʨʦʝʢʪʘ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʠ,
ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠ ʩʦʟʜʘʥʠʠ
ʤʦʨʩʢʠʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ. ɺ ʵʪʠʭ, ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴʩʷ
ʚ ʧʦʣʴʟʫ ʤʝʪʦʜʘ ʧʩʝʚʜʦʥʦʨʤʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ.

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʘʚʥʠʚʘʥʠʷ ʠ ʦʮʝʥʢʠ
ʪʦʯʥʦʩʪʠ ʩʚʦʙʦʜʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʧʩʝʚʜʦʥʦʨʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʘʨʘʤʝʪ-
ʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ.

ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʨʘʙʦʪʝ:
¶  ʩʦʩʪʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ;
¶  ʧʩʝʚʜʦʥʦʨʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ;
¶  ʚʳʯʠʩʣʝʥʠʝ ʧʩʝʚʜʦʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ʩ ʧʦʤʦʱʴʶ ʨʝʢʫʨʩʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ;
¶  ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʫʨʘʚʥʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ.
ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ:
¶  ʥʘʭʦʞʜʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʦʪʤʝʪʦʢ

ʨʝʧʝʨʦʚ);
¶  ʥʘʭʦʞʜʝʥʠʝ ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦ-

ʧʨʘʚʦʢ ʠ ʚʝʢʪʦʨʘ ʩʪʦʣʙʮʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ;
¶  ʧʦ ʘʣʛʦʨʠʪʤʫ ʧʩʝʚʜʦʥʦʨʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʥʘʭʦʞʜʝʥʠʝ ʧʩʝʚʜʦʦʙʨʘʪʥʦʡ

ʤʘʪʨʠʮʳ;
¶ ʜʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʝʜʠʥʠ-

ʮʳ ʚʝʩʘ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʫʨʘʚʥʝʥʥʳʭ ʦʪʤʝʪʦʢ ʠ ʫʨʘʚʥʝʥʥʳʭ
ʧʨʝʚʳʰʝʥʠʡ ʤʝʪʦʜʦʤ ʧʩʝʚʜʦʥʦʨʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ;

¶  ʚʳʯʠʩʣʝʥʠʝ ʫʨʘʚʥʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.
ɺʳʚʦʜʳ:
¶ ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʜʘʝʪ ʥʝʩʤʝʱʝʥʥʳʝ ʠ ʩʦʩʪʦʷʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʠʩʢʦʤʳʭ

ʧʘʨʘʤʝʪʨʦʚ;
¶ ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʢʘʢ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢ ʠ ʫʨʘʚʥʝʥʥʳʭ

ʠʟʤʝʨʝʥʠʡ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ. ɻ. ɹʘʨʣʠʘʥʠ
© ɸ. ɸ. ʇʫʯʢʦʚ, 2016
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ʋɼʂ 332.02
ɽ. ʀ. ʇʦʭʦʨʫʢʦʚʘ, ʉɻʋɻʠʊ

ʅɸʅʆʊɽʍʅʆʃʆɻʀʀ ʀ ʀʍ ɹʋɼʋʑɽɽ

ʅʘʫʢʘ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʣʘ ʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʪʢʨʳʪʠʷʤ, ʢʦʪʦʨʳʝ
ʢʦʩʥʫʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʦʥʷʪʠʝ ʥʘʥʦʪʝʭ-
ʥʦʣʦʛʠʠ ʧʦʷʚʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ.

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ – ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʧʦʜ ʥʘʥʦ-
ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʢʘʢʦʚʳ ʧʨʦʛʥʦʟʳ ʵʬʬʝʢʪʘ ʦʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ
ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.

ɿʘʜʘʯʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ:
- ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʠʩʢ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ;
- ʠʟʫʯʠʪʴ ʧʨʦʛʥʦʟʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.
ʇʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʦ ʤʝʪʦʜʘʭ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʦʚʫʪ ʥʘʥʦʪʝʭʥʦ-

ʣʦʛʠʝʡ, ʩʜʝʣʘʣ ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ ʚ 1959 ʛʦʜʫ. ʆʥ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚʦʟʤʦʞʥʦ
ʧʝʨʝʤʝʱʘʪʴ ʘʪʦʤʳ ʦʪʜʝʣʴʥʦ, ʤʝʭʘʥʠʯʝʩʢʠ, ʧʨʠ ʧʦʤʦʱʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʭ ʨʘʟʤʝʨʦʚ.

ʉʦʟʜʘʥʥʳʡ ʤʝʥʴʰʠʡ ʤʝʭʘʥʠʟʤ ʜʦʣʞʝʥ ʦʧʷʪʴ ʩʦʟʜʘʪʴ ʩʚʦʶ ʢʦʧʠʶ, ʦʧʷʪʴ
ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʫʶ ʠ ʪʘʢ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʘʟʤʝʨʳ ʤʝʭʘʥʠʟʤʘ ʥʝ ʙʫʜʫʪ ʩʦʠʟ-
ʤʝʨʠʤʳ ʩ ʨʘʟʤʝʨʘʤʠ ʧʦʨʷʜʢʘ ʦʜʥʦʛʦ ʘʪʦʤʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʜʝʣʘʪʴ
ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʪʨʦʡʩʪʚʝ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʪʘʢ ʢʘʢ ʩʠʣʳ ʛʨʘʚʠʪʘʮʠʠ, ʜʝʡʩʪʚʫʶ-
ʱʠʝ ʚ ʤʘʢʨʦʤʠʨʝ, ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʚʩʝ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ, ʘ ʩʠʣʳ ʤʝʞʤʦʣʝʢʫ-
ʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʩʠʣʳ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ ʙʫʜʫʪ ʚʩʝ ʙʦʣʴʰʝ ʚʣʠʷʪʴ ʥʘ
ʨʘʙʦʪʫ ʤʝʭʘʥʠʟʤʘ. ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ – ʧʦʣʫʯʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʙʝʨʸʪ ʩʚʦʶ ʢʦ-
ʧʠʶ ʠʟ ʦʪʜʝʣʴʥʳʭ ʘʪʦʤʦʚ.

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʯʠʩʣʦ ʪʘʢʠʭ ʢʦʧʠʡ ʥʝʦʛʨʘʥʠʯʝʥʥʦ, ʤʦʞʥʦ ʙʫʜʝʪ ʟʘ ʢʦʨʦʪ-
ʢʦʝ ʚʨʝʤʷ ʩʦʟʜʘʪʴ ʣʶʙʦʝ ʯʠʩʣʦ ʪʘʢʠʭ ʤʘʰʠʥ. ʕʪʠ ʤʘʰʠʥʳ ʩʤʦʛʫʪ ʪʘʢʠʤ ʞʝ
ʩʧʦʩʦʙʦʤ, ʧʦʘʪʦʤʥʦʡ ʩʙʦʨʢʦʡ ʩʦʙʠʨʘʪʴ ʤʘʢʨʦ-ʠʟʜʝʣʠʷ.

ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʠʟʜʝʣʠʷ ʥʘ ʧʦʨʷʜʦʢ ʜʝʰʝʚʣʝ – ʪʘʢʠʤ ʨʦʙʦʪʘʤ (ʥʘʥʦ-
ʨʦʙʦʪʘʤ) ʥʫʞʥʦ ʙʫʜʝʪ ʜʘʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʠ ʵʥʝʨʛʠʶ,
ʠ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʩʙʦʨʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʜʤʝʪʦʚ. ɼʦ ʩʠʭ ʧʦʨ ʥʠʢʪʦ
ʥʝ ʩʤʦʛ ʦʧʨʦʚʝʨʛʥʫʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ, ʥʦ ʠ ʥʠʢʦʤʫ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ
ʪʘʢʠʝ ʤʝʭʘʥʠʟʤʳ. ʇʨʠʩʪʘʚʢʘ ʥʘʥʦ (ʦʪ ʛʨʝʯ. "nannos" – "ʢʘʨʣʠʢ") ʦʟʥʘʯʘʝʪ ʦʜʥʫ
ʤʠʣʣʠʘʨʜʥʫʶ ʜʦʣʶ ʢʘʢʦʡ-ʣʠʙʦ ʝʜʠʥʠʮʳ. ɸʪʦʤʳ ʠ ʤʝʣʴʯʘʡʰʠʝ ʤʦʣʝʢʫʣʳ ʠʤʝ-
ʶʪ ʨʘʟʤʝʨ ʧʦʨʷʜʢʘ 1 ʥʘʥʦʤʝʪʨʘ.

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʩ ʟʘ-
ʜʘʥʥʦʡ ʘʪʦʤʘʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʫʪʝʤ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʘʪʦʤʘʤʠ ʠ ʤʦʣʝʢʫʣʘʤʠ.

ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʚʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ
ʠ ʤʦʣʝʢʫʣ? ɺʝʜʴ ʥʘʰʠ ʨʫʢʠ ʩʣʠʰʢʦʤ ʛʨʦʤʘʜʥʳ ʜʣʷ ʥʘʥʦʤʘʩʰʪʘʙʘ. ʕʪʦʪ ʚʦ-
ʧʨʦʩ: ʢʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʳ ʤʦʞʝʤ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʚʝʱʝʩʪʚʦʤ ʥʘ ʫʨʦʚʥʝ ʘʪʦʤʦʚ
ʚʦʧʨʦʩ ʷʚʣʷʝʪʩʷ ʢʘʤʥʝʤ ʧʨʝʪʢʥʦʚʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʥʦʥʘʫʢʠ. ɼʣʷ ʤʘʥʠʧʫʣʠʨʦ-
ʚʘʥʠʷ ʘʪʦʤʘʤʠ ɼʨʝʢʩʣʝʨ ʠʟʦʙʨʝʣ ʩʧʝʮʠʘʣʴʥʳʝ ʥʘʥʦʤʘʰʠʥʳ ʠʣʠ ʘʩʩʝʤʙʣʝʨʳ. ʇʝʨ-
ʩʧʝʢʪʠʚʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢ.
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ʄʝʜʠʮʠʥʘ. ʉʦʟʜʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʨʦʙʦʪʦʚ-ʚʨʘʯʝʡ, ʢʦʪʦʨʳʝ «ʞʠʣʠ» ʙʳ
ʚʥʫʪʨʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʫʩʪʨʘʥʷʷ ʚʩʝ ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʠʣʠ
ʧʨʝʜʦʪʚʨʘʱʘʣʠ ʙʳ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʦʚʳʭ, ʚʢʣʶʯʘʷ ʧʦʚʨʝʞʜʝʥʠʷ ʛʝʥʝʪʠʯʝ-
ʩʢʠʝ. ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʩʨʦʢ ʨʝʘʣʠʟʘʮʠʠ - ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ XXI ʚʝʢʘ

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɿʘʤʝʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʙʦʨʢʦʡ
ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʨʦʙʦʪʘʤʠ ʧʨʝʜʤʝʪʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʘʪʦʤʦʚ
ʠ ʤʦʣʝʢʫʣ. ɺʧʣʦʪʴ ʜʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʠʥʪʝʟʘʪʦʨʦʚ ʠ ʢʦʧʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ,
ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʛʦʪʦʚʠʪʴ ʣʶʙʦʡ ʧʨʝʜʤʝʪ. ʇʝʨʚʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦ-
ʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ.

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ɿʘʤʝʥʘ «ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʘʰʠʥ» ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠ-
ʱʠ (ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ) ʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ - ʢʦʤʧʣʝʢʩʘʤʠ ʠʟ ʤʦ-
ʣʝʢʫʣʷʨʥʳʭ ʨʦʙʦʪʦʚ. ʆʥʠ ʙʫʜʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʪʝ ʞʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ,
ʯʪʦ ʧʨʦʠʩʭʦʜʷʪ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ, ʦʜʥʘʢʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʧʫ-
ʪʝʤ.  ʅʘʧʨʠʤʝʨ, ʠʟ ʮʝʧʦʯʢʠ «ʧʦʯʚʘ - ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ - ʬʦʪʦʩʠʥʪʝʟ - ʪʨʘʚʘ - ʢʦ-
ʨʦʚʘ - ʤʦʣʦʢʦ» ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʚʩʝ ʣʠʰʥʠʝ ʟʚʝʥʴʷ. ʆʩʪʘʥʝʪʩʷ «ʧʦʯʚʘ - ʫʛʣʝʢʠʩ-
ʣʳʡ ʛʘʟ - ʤʦʣʦʢʦ (ʪʚʦʨʦʛ, ʤʘʩʣʦ, ʤʷʩʦ - ʚʩʝ, ʯʪʦ ʫʛʦʜʥʦ)». ʉʪʦʠʪ ʣʠ ʛʦʚʦʨʠʪʴ
ʦ ʪʦʤ, ʯʪʦ ʧʦʜʦʙʥʦʝ «ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ» ʥʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-
ʚʠʡ ʠ ʥʝ ʙʫʜʝʪ ʥʫʞʜʘʪʴʩʷ ʚ ʪʷʞʝʣʦʤ ʬʠʟʠʯʝʩʢʦʤ ʪʨʫʜʝ.

ɹʠʦʣʦʛʠʷ. ʉʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ «ʚʥʝʜʨʝʥʠʝ» ʚ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʥʘ ʫʨʦʚʥʝ
ʘʪʦʤʦʚ. ʇʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ - ʦʪ «ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ»
ʚʳʤʝʨʰʠʭ ʚʠʜʦʚ ʜʦ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʠʧʦʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʙʠʦʨʦʙʦʪʦʚ. ʇʨʦ-
ʛʥʦʟʠʨʫʝʤʳʡ ʩʨʦʢ ʨʝʘʣʠʟʘʮʠʠ: ʩʝʨʝʜʠʥʘ XXI ʚʝʢʘ.

ʂʠʙʝʨʥʝʪʠʢʘ. ʇʨʦʠʟʦʡʜʝʪ ʧʝʨʝʭʦʜ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʥʘʨʥʳʭ ʩʪʨʫʢʪʫʨ
ʢ ʦʙʲʝʤʥʳʤ ʤʠʢʨʦʩʭʝʤʘʤ, ʨʘʟʤʝʨʳ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʘʪʴʩʷ ʜʦ ʨʘʟ-
ʤʝʨʦʚ ʤʦʣʝʢʫʣ. ʈʘʙʦʯʠʝ ʯʘʩʪʦʪʳ ʢʦʤʧʴʶʪʝʨʦʚ ʜʦʩʪʠʛʥʫʪ ʪʝʨʘʛʝʨʮʦʚʳʭ ʚʝʣʠ-
ʯʠʥ. ʇʦʣʫʯʘʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʭʝʤʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʥʝʡʨʦʥʦʧʦʜʦʙʥʳʭ ʵʣʝʤʝʥ-
ʪʘʭ. ʇʦʷʚʠʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ ʥʘ ʙʝʣʢʦʚʳʭ ʤʦʣʝ-
ʢʫʣʘʭ, ʝʤʢʦʩʪʴ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʠʟʤʝʨʷʪʴʩʷ ʪʝʨʘʙʘʡʪʘʤʠ. ʉʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ «ʧʝ-
ʨʝʩʝʣʝʥʠʝ» ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʢʦʤʧʴʶʪʝʨ. ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʩʨʦʢ ʨʝʘ-
ʣʠʟʘʮʠʠ: ʧʝʨʚʘʷ - ʚʪʦʨʘʷ ʯʝʪʚʝʨʪʴ XXI ʚʝʢʘ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ɺ. ɸ. ɾʫʨʘʚʣʝʚ
© ɽ. ʀ. ʇʦʭʦʨʫʢʦʚʘ, 2016

ʋɼʂ 536.6
ʂ. ʉ. ʇʦʟʜʥʷʢʦʚʘ, ʉɻʋɻʠʊ

ʀɿʄɽʈɽʅʀʗ ʇʆɺɽʈʍʅʆʉʊʅʆʁ ʇʃʆʊʅʆʉʊʀ ʊɽʇʃʆɺʆɻʆ ʇʆʊʆʂɸ
ʉ ʇʆʄʆʑʔʖ ɼɸʊʏʀʂʆɺ ʊɽʇʃʆɺʆɻʆ ʇʆʊʆʂɸ

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʤʝʨʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ.
ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:
1. ʇʦʥʷʪʴ, ʯʪʦ ʪʘʢʦʝ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ.
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2. ʂʘʢʠʤʠ ʧʨʠʙʦʨʘʤʠ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦ-
ʛʦ ʧʦʪʦʢʘ.

3. ʀʟʫʯʠʪʴ ʜʘʪʯʠʢʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ.
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʡ ʪʝʧʣʦʤʝʪʨʠʠ — ʦʧʨʝʜʝʣʝʥʠʷ

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲ-
ʝʢʪʘ — ʚʦʟʥʠʢʘʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴ-
ʥʦʡ, ʘʚʠʘʮʠʦʥʥʦʡ, ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʚ ʵʥʝʨʛʝʪʠ-
ʢʝ ʠ ʤʝʪʘʣʣʫʨʛʠʠ, ʪʝʧʣʦʪʝʭʥʠʢʝ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʥʦʛʦʬʘʟʥʳʭ ʧʦʪʦʢʦʚ,
ʦʙʝʩʧʝʯʝʥʠʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭ-
ʥʦʣʦʛʠʷʭ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ.

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ – ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ
ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʨʦʥʠʟʳʚʘʝʤʦʡ ʠʤ ʧʦ-
ʚʝʨʭʥʦʩʪʠ. ʆʙʦʟʥʘʯʝʥʠʝ ʝʜʠʥʠʮʳ: ɺʪ/ʤ2. ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ: q.

ʀʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ
ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʆʂ) ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʚʦʜʷʪ ʚ ʝʩʪʝʩʪʚʝʥ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʚʥʫʪʨʝʥʥʠʡ ʩʪʦʨʦʥʳ ʆʂ. ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩ
ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʆʂ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʩ ʚʥʫʪʨʝʥʥʝʡ
ʩʪʦʨʦʥʳ (ʩʣʦʞʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʬʣʫʢʪʫʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ
ʩʨʝʜʳ (ʆʉ)) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʫʩʣʦʚʠʡ ʪʝʧʣʦʦʙʤʝʥʘ (ʊʦʢ = const, q = const) ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʆʂ. ʂʦʥʪʨʦʣʴ ʫʩʣʦʚʠʡ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦ-
ʱʴʶ ʧʨʠʙʦʨʘ ʤʦʜʝʣʠ ʀʊʇ-23 ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʝʨʤʦ-
ʟʦʥʜʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʆʂ ʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ
ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣʘ: ʧʨʠ ʠʟʤʝ-
ʨʝʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10 ʤʠʥ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ ʥʝ ʜʦʣʞʥʳ ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ ʙʦʣʝʝ ʯʝʤ ±10% ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʝʡʬʘ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝ-
ʤʦʛʦ ʩʠʛʥʘʣʘ.

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʙʠʨʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ
ʠʣʠ ʭʘʨʘʢʪʝʨʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʠʩʧʳʪʳʚʘʝʤʦʡ ʆʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʠʣʠ ʫʩʨʝʜʥʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ
ʆʂ ʠ ʆʉ.

ʂʨʝʧʠʪʴ ʜʘʪʯʠʢ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ (ɼʊʇ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʆʂ ʩʣʝʜʫʝʪ ʦʜʥʠʤ
ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ:

- ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʡ ʚʷʟʢʦʡ ʩʤʘʟʢʠ (ʥʘʧʨʠʤʝʨ, ʪʝʭʥʠʯʝʩʢʦʛʦ
ʚʘʟʝʣʠʥʘ ʧʦ ɻʆʉʊ 5774, ʪʝʧʣʦʧʨʦʚʦʜʷʱʝʡ ʧʘʩʪʳ ʂʇʊ-8), ʥʘʥʦʩʠʤʦʡ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ɼʊʇ, ʢʦʥʪʘʢʪʠʨʫʶʱʫʶ ʩ ʆʂ;

- ʧʨʠʢʣʝʠʚʘʥʠʝʤ;
- ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʞʠʤʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʫʟʣʦʚ ʢʨʝʧʣʝ-

ʥʠʷ, ʥʘʧʨʠʤʝʨ, ʰʪʘʥʛʠ ʩ ʧʨʫʞʠʥʦʡ ʠʣʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ, ʥʝ ʠʩʢʘʞʘʶʱʠʭ ʧʦʣʝ
ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʟʦʥʝ ʠʟʤʝʨʝʥʠʡ.

ʀʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚʳʧʦʣʥʷʶʪ ʧʦ ʩʣʝ-
ʜʫʶʱʝʤʫ ʨʝʛʣʘʤʝʥʪʫ:

- ʚʢʣʶʯʘʶʪ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʤʦʜʝʣʠ ʀʊʇ ʠ (ʠʣʠ) ʩʪʘʥʜʘʨʪʥʳʡ ʠʟ-
ʤʝʨʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʦʛʨʝʚʘʶʪ ʠ ʧʨʦʚʝʨʷʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʦʛʣʘʩʥʦ
ʅʊɼ ʥʘ ʧʨʠʙʦʨ;
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- ʧʨʦʠʟʚʦʜʷʪ ʠʟʤʝʨʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʦʚ ʚʩʝʭ ʧʨʠʤʝʥʝʥʥʳʭ
ɼʊʇ ʩ ʟʘʧʠʩʴʶ ʚ ʧʨʦʪʦʢʦʣʝ ʠʟʤʝʨʝʥʠʡ. ʀʟʤʝʨʝʥʠʶ ʚʳʧʦʣʥʷʶʪ ʩ ʰʘʛʦʤ ʧʦ
ʚʨʝʤʝʥʠ ʥʝ ʤʝʥʝʝ 2 ʤʠʥ ʠ ʧʨʦʚʦʜʷʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʧʦʜʨʷʜ
5-10 ʦʜʠʥʘʢʦʚʳʭ ʧʦʢʘʟʘʥʠʡ ʠʣʠ ʛʨʫʧʧ ʧʦʢʘʟʘʥʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ
ɼʊʇ. ʇʦʢʘʟʘʥʠʷ ʩʯʠʪʘʪʴ ʦʜʠʥʘʢʦʚʳʤʠ, ʝʩʣʠ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʧʨʝʚʳʰʘ-
ʝʪ ±5 ʝʜʠʥʠʮ ʪʨʝʪʴʝʡ (ʠʣʠ ʯʝʪʚʝʨʪʦʡ) ʟʥʘʯʘʱʝʡ ʮʠʬʨʳ.

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ ʩʦʙʣʶʜʘʶʪ ʫʩʣʦʚʠʷ ʠ ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ,
ʦʛʦʚʦʨʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʠʤʝʥʝʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʥʘʧʨʷʞʝ-
ʥʠʷ ʠʣʠ ʧʨʠʙʦʨʘ ʤʦʜʝʣʠ ʀʊʇ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻʋʇ «ʉʅʀʀʄ» ʅ. ɸ. ɺʠʭʘʨʝʚʘ
© ʂ. ʉ. ʇʦʟʜʥʷʢʦʚʘ, 2016

ʋɼʂ 004
ʂ. ʈ. ʇʝʪʨʦʩʷʥ, ʂ. ɼ. ʃʘʥʱʠʢʦʚʘ, ʉɻʋɻʠʊ

ʋʄʅʓʁ ɻʆʈʆɼ ʉ ʊʆʏʂʀ ɿʈɽʅʀʗ ʋʇʈɸɺʃɽʅʀʗ ʀʅʌʆʈʄɸʎʀɽʁ

ʋʤʥʳʡ ʛʦʨʦʜ – ʵʪʦ ʟʘʣʦʛ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ
ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ
ʜʝʥʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠ-
ʪʠʝ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ
ʛʦʨʦʜʦʚ. ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ
ʛʦʨʦʜ ʙʫʜʫʱʝʛʦ.

ɿʘʜʘʯʠ:
1) ʜʦʥʝʩʪʠ ʜʦ ʦʙʱʝʩʪʚʘ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʫʪʴ ʜʘʥʥʦʡ ʪʝʤʳ;
2) ʨʘʩʩʤʦʪʨʝʪʴ ʚʣʠʷʥʠʝ «ʫʤʥʳʭ» ʛʦʨʦʜʦʚ ʥʘ ʞʠʟʥʴ ʥʘʩʝʣʝʥʠʷ;
3) ʧʦʢʘʟʘʪʴ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ «ʫʤʥʳʭ» ʛʦʨʦʜʦʚ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʛʘʧʦ-

ʣʠʩʦʚ.
ɺʦ ʚʩʝʤ ʤʠʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʦʩʪ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʦʮʝʥʢʘʤ ʫʯʸ-

ʥʳʭ, ʢ 2050 ʛʦʜʫ ʦʥʦ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 70 % ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ
ʤʝʛʘʧʦʣʠʩʦʚ ʚʦʟʥʠʢʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʦʨʦʜʩʢʠʤ
ʪʨʘʬʠʢʦʤ, ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ, ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘ-
ʩʝʣʝʥʠʷ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʨʝʘʣʠʟʫʶʪʩʷ ʘʤʙʠʮʠʦʟʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʨʘʟʚʠʪʠʶ
ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ –
ʵʪʘ ʢʦʥʮʝʧʮʠʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ «Smart City». «ʋʤʥʳʠ  ʛʦʨʦʜ» ʜʦʣʞʝʥ ʭʘ-
ʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʤʦʙʠʣʴʥʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʞʠʟʥʠ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳ-
ʤʠ ʵʢʦʥʦʤʠʢʦʡ ʠ ʫʧʨʘʚʣʝʥʠʝʤ, ʙʝʨʝʞʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ
ʜʣʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ «ʫʤʥʦʛʦ» ʛʦʨʦʜʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʛʘʧʦʣʠʩʘ ʩʦʩʪʦʠʪ
ʚ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʨʦʝʥʘ ʚʟʘʠʤʥʘʷ ʩʚʷʟʴ ʩ ʝʛʦ ʞʠʪʝʣʷʤʠ. ɽʩʣʠ ʧʝʨʝʜ ʥʘʤʠ
ʦʙʳʯʥʳʡ ʛʦʨʦʜ, ʪʦ ʠʤʝʶʱʠʝʩʷ ʚ ʥʝʤ ʩʝʨʚʠʩʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʪʘʢ ʞʝ ʛʠʙʢʦ
ʠ ʦʧʝʨʘʪʠʚʥʦ, ʢʘʢ ʚ ʫʤʥʦʤ ʛʦʨʦʜʝ, ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʪʝʢʫʱʠʝ ʠʟʤʝʥʝʥʠʷ
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ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ – ʢʫʣʴʪʫʨʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ. «ʋʤʥʳʡ» ʛʦ-
ʨʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʘ ʀʂʊ, ʘ ʝʛʦ ʨʘʟʚʠʪʠʝ ʧʦʩʪʦʷʥʥʦ ʫʯʠʪʳʚʘʝʪ ʚʩʝ ʚʘʞʥʝʡʰʠʝ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʪʝʩʪʠʨʫʶʪʩʷ ʀʊ-ʩʠʩʪʝʤʳ ʥʦ-
ʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʪʘʢʠʭ ʀʊ-ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʘʥʘʣʠʪʠʢʘ ɹʦʣʴʰʠʭ ɼʘʥʥʳʭ, ʢʦʤʧʣʝʢʩʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʝ, ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʦʣʦʛʠʠ.

ɺ ʤʠʨʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ Smart City, ʧʨʝʚʳʩʠʣʦ 400. ʋ ʙʦʣʴʰʠʥʩʪʚʘ
ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʝʢʪʦʚ «Smart City» ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ
(ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ) ʠ ʠʭ ʨʦʣʴ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ
ʧʨʦʝʢʪʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʵʥʝʨʛʝʪʠʢʫ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʬʠʢʦʤ. ʊʦʣʴʢʦ 27 ʠʟ
ʥʠʭ, ʧʦʩʚʷʱʝʥʳ ʨʘʟʨʘʙʦʪʢʝ ʀʂʊ. ʀ ʵʪʘ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ
ʧʨʠʯʠʥ ʪʦʛʦ, ʧʦʯʝʤʫ ʧʨʦʝʢʪʳ «Smart City» ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝ-
ʤʘʤʠ. ʀʂʊ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ,
ʩʪʘʪʴ ʩʚʦʝʛʦ ʨʦʜʘ «ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʦʡ» ʜʣʷ ʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʥʳʭ ʫʨʦʚʥʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʠʤʠ.

çʋʤʥʳʝ ʛʦʨʦʜʘ» ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʩʠʩʪʝʤʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ
ʩʣʝʜʫʶʱʠʤʠ ʘʩʧʝʢʪʘʤʠ: ʫʤʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʫʤʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ, ʫʤʥʘʷ ʩʨʝʜʘ,
ʫʤʥʳʝ ʣʶʜʠ, ʫʤʥʘʷ ʞʠʟʥʴ, ʫʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ.

ʋ ʛʦʨʦʜʦʚ ʚ ʨʘʟʚʠʪʳʭ ʨʘʡʦʥʘʭ ʤʠʨʘ, ʩ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʦʡ ʝʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʨʘʡʦʥʘʤʠ.

ɺ ʜʝʩʷʪʢʫ ʩʘʤʳʭ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʧʦʧʘʣʠ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʤʝʛʘʧʦʣʠʩʳ: ʃʦʥ-
ʜʦʥ, ʂʦʧʝʥʛʘʛʝʥ, ʇʘʨʠʞ, ɹʘʨʩʝʣʦʥʘ, ɺʝʥʘ, ʊʦʢʠʦ, ɹʝʨʣʠʥ, ʊʦʨʦʥʪʦ, ɻʦʥʢʦʥʛ,
ʅʴʶ-ʁʦʨʢ.

ɻʦʨʦʜ ʙʫʜʫʱʝʛʦ ʚ ʜʝʪʘʣʷʭ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʘʢʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢ-
ʪʳ ʢʘʢ: «ʋʤʥʳʡ – ʟʥʘʯʠʪ ʟʝʣʸʥʳʡ», «ʉʠʩʪʝʤʘ ʘʨʝʥʜʳ ʚʝʣʦʩʠʧʝʜʦʚ/ʘʚʪʦʤʦʙʠʣʝʡ»,
çʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ», «ɿʘʨʷʜʢʘ ʥʦʩʠʤʦʡ ʵʣʝʢʪʨʦ-
ʥʠʢʠ», «ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ», «ʉʠʩʪʝʤʘ ʦʧʦ-
ʚʝʱʝʥʠʷ ʦ ʏʉ(ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ)», «ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ ʜʝʨʝʚʴʷ ʥʘ
ʢʨʳʰʘʭ ʟʜʘʥʠʡ».

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʜʘʥʥʦʡ ʪʝʤʳ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙ-
ʥʳ ʩʜʝʣʘʪʴ ʛʦʨʦʜʘ «ʫʤʥʝʝ» ʠ ʫʣʫʯʰʠʪʴ ʞʠʟʥʴ ʚ ʥʠʭ. ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ
ʤʥʦʛʠʝ ʠʟ ʦʧʠʩʘʥʥʳʭ ʧʨʠʤʝʨʦʚ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ
ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʏʪʦʙʳ ʧʦʤʦʯʴ ʛʦʨʦʜʘʤ ʨʝʰʘʪʴ ʩʚʦʠ
ʧʨʦʙʣʝʤʳ, ʥʝʦʙʭʦʜʠʤʘ ʜʘʣʴʥʝʡʰʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʠʥʚʝʩʪʠʮʠʠ: ʥʫʞʥʦ ʠʟʫʯʠʪʴ,
ʢʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʘʶʪ ʠ ʢʘʢʠʝ ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʉ. ʖ. ʂʘʮʢʦ
© ʂ. ʈ. ʇʝʪʨʦʩʷʥ, ʂ. ɼ. ʃʘʥʱʠʢʦʚʘ, 2016
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ɸ. ɺ. ʇʣʶʩʥʠʥ, ɺ. ɺ. ʉʧʠʮʠʥ, ʉɻʋɻʠʊ

ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʈɽʐɽʅʀʗ
çʈɽʁʊʀʅɻ ʋʉʇɽɺɸɽʄʆʉʊʀ ʉʊʋɼɽʅʊʆɺ»

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʦʪʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-
ʜʫʢʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʦʯʝʥʴ ʤʘʣʦ, ʦʥʠ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ, ʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ
ʧʨʦʛʨʘʤʤʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘ ʠ ʫʥʠʚʝʨʩʘʣʴʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ «ʈʝʡʪʠʥʛ ʫʩʧʝʚʘʝʤʦʩʪʠ
ʩʪʫʜʝʥʪʦʚ» ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʫʯʝʙʥʦʡ
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥ-
ʬʦʨʤʘʮʠʝʡ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ.

ɿʘʜʘʯʠ:
– ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʠ ʚʳʚʦʜʠʪʴʩʷ

ʨʝʟʫʣʴʪʘʪ ʫʩʧʝʚʘʝʤʦʩʪʠ;
– ʚʳʙʨʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ;
– ʚʳʙʨʘʪʴ ʪʠʧ ʬʘʡʣʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ/ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ;
– ʦʧʨʝʜʝʣʠʪʴʩʷ ʩʦ ʩʧʦʩʦʙʦʤ ʰʠʬʨʦʚʢʠ/ʜʝʰʠʬʨʦʚʢʠ ʜʘʥʥʳʭ;
– ʩʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ;
– ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʪʫʠʪʠʚʥʦ-ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ;
– ʨʘʟʨʘʙʦʪʘʪʴ ʢʨʦʩʩʧʣʘʪʬʦʨʤʘʥʥʫʶ ʚʝʨʩʠʶ, ʨʘʙʦʪʘʶʱʫʶ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ

MYSQL.
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʝʥʳ

ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʬʫʥʢʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʩʧʝ-
ʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. ʇʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʷʟʳʢʝ Action-
Script 3.0 ʚ ʩʨʝʜʝ Adobe Flash Professional CS6, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦ-
ʚʘʪʴ ʧʨʦʝʢʪ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ WEB ʩʘʡʪʳ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ
ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʤʧʦʨʪ/ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʠʟ/ʚ ʬʘʡʣ(ʘ), ʬʦʨʤʘʪʘ «xml», ʩ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʳʤ ʰʠʬʨʦʚʘʥʠʝʤ/ʜʝʰʠʬʨʦʚʘʥʠʝʤ ʧʦ ʢʣʶʯʫ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʱʠʪʠʪʴ
ʭʨʘʥʷʱʠʝʩʷ ʜʘʥʥʳʝ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ.

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣ ʛʦʪʦʚʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʬʦʨʤʘʪʘ
«exe», ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʨʘʙʦʪʢʫ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʩ ʚʳʩʦʢʦʡ
ʩʪʝʧʝʥʴʶ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ
ʬʠʣʴʪʨʘʮʠʠ ʚ ʪʝʢʩʪʦʚʦʤ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʬʦʨʤʘʪʘʭ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊ. ʄ. ʄʝʜʚʝʜʩʢʘʷ
© ɸ. ɺ. ʇʣʶʩʥʠʥ, ɺ. ɺ. ʉʧʠʮʠʥ, 2016
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ʋɼʂ 330.43(075.8)
ɸ. ʇ. ʇʝʚʥʝʚʘ, ʉɻʋɻʠʊ

ʄʅʆɾɽʉʊɺɽʅʅʓʁ ʈɽɻʈɽʉʉʀʆʅʅʓʁ ɸʅɸʃʀɿ ʅɸ ʇʈʀʄɽʈɽ
ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ ɺ ʆʈɻɸʅʀɿɸʎʀʗʍ

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ – ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ
ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʥʘʟʳʚʘʶʪ ʤʥʦʞʝʩʪʚʝʥʥʳʤ, ʝʩ-
ʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʦʣʝʝ ʦʜʥʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ.

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ – ʧʨʦʚʝʩʪʠ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʥʘ
ʧʨʠʤʝʨʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ
ʙʳʣʠ ʚʟʷʪʳ ʜʘʥʥʳʝ ʩ ʩʘʡʪʘ «ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠ-
ʢʠ» ʟʘ 2014 ʛʦʜ, ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1].

ʇʦʩʪʨʦʠʣʠ ʣʠʥʝʡʥʫʶ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ
y – ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥ-
ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ) ʦʪ x1 – ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʚʦʠʤʠ
ʠ ʚʥʝʰʥʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦ ʬʦʨʤʘʪʘʤ ʦʙʤʝʥʘ (% ʦʪ ʦʙʱʝʛʦ
ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ), x2 – ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝ-
ʨʦʚ (ʇʂ) ʚ ʦʨʛʘʥʠʟʘʮʠʠ (ʰʪʫʢ ʥʘ 100 ʯʝʣʦʚʝʢ) ʠ x3 – ʢʦʣʠʯʝʩʪʚʘ ʇʂ ʩ ʜʦʩʪʫʧʦʤ
ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ (ʰʪʫʢ ʥʘ 100 ʯʝʣʦʚʝʢ).

ʄʦʜʝʣʴ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʩ ʪʨʝʤʷ ʬʘʢʪʦʨʘʤʠ ʠʤʝʝʪ ʚʠʜ:

1 1 2 2 3 3 .y a b x b x b x e= + + + +

ʈʘʩʩʯʠʪʘʚ ʄʅʂ-ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ:

1 2 326,00 0,34 0,16 0,59 .y x x x e= + - + +

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʥʘ 1%
ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,34%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ
ʯʠʩʣʘ ʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʝʜʠʥʠʮʫ (ʥʘ ʢʘʞʜʳʝ 100 ʨʘʙʦʪʥʠʢʦʚ) ʵʣʝʢʪʨʦʥʥʳʡ ʜʦ-
ʢʫʤʝʥʪʦʦʙʦʨʦʪ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,16%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʇʂ ʩ
ʚʳʭʦʜʦʤ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜ-
ʥʝʤ ʥʘ 0,59%.

ɼʣʷ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ F-ʪʝʩʪ. ʅʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ
0,05 Fʪʘʙʣ. =  2,71,  Fʬʘʢʪ. = 14,17, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʛʠʧʦʪʝʟʘ ʅ0 ʦ ʥʝʩʫʱʝʩʪʚʝʥʥʦʤ
ʚʣʠʷʥʠʠ ʬʘʢʪʦʨʦʚ ʦʪʚʝʨʛʘʝʪʩʷ ʠ ʧʨʠʟʥʘʸʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʨʘʚʥʝ-
ʥʠʷ ʚ ʮʝʣʦʤ.

ɼʣʷ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ ʥʘ ʥʘʣʠʯʠʝ (ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ) ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ,
ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʦʚʝʣʠ ʤʥʦʞʝʩʪʚʝʥ-
ʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʈʘʩʩʯʠʪʘʚ ʧʘʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝ-
ʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ, ʧʦʣʫʯʠʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ:
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1 2 3

1

2

3

1 0,62 0,19 0,24
1 0,24 0,28

1 0,91
1

y x x x
y
xR
x
x

å õ
æ ö= æ ö
æ ö
æ ö
ç ÷

ʄʥʦʞʝʩʪʚʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ
ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʦʢʘʟʳʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ
(ryx1 = 0,62, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʩʥʦʪʘ ʩʚʷʟʠ ʟʘʤʝʪʥʘʷ).

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʘʢ ʦʙʱʝʛʦ, ʪʘʢ ʠ ʩ ʚʳʭʦʜʦʤ ʚ ʩʝʪʴ
ʀʥʪʝʨʥʝʪ, ʪʦ ʵʪʠ ʧʝʨʝʤʝʥʥʳʝ ʦʢʘʟʳʚʘʶʪ ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫ-
ʤʝʥʪʦʦʙʦʨʦʪ (ryx2 = 0,19; ryx3 = 0,24 – ʩʣʘʙʘʷ ʪʝʩʥʦʪʘ ʩʚʷʟʠ).

ʂʨʦʤʝ ʪʦʛʦ, rx2x3 = 0,91 – ʪʝʩʥʘʷ ʩʚʷʟʴ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʤʦʜʝʣʠ ʧʨʠʩʫʪ-
ʩʪʚʫʝʪ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʫ ʠʟ ʢʦʨʨʝʣʠʨʫʶʱʠʭ ʧʝʨʝ-
ʤʝʥʥʳʭ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʤʦʜʝʣʠ. ʆʙ ʵʪʦʤ ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ t-
ʪʝʩʪʘ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ (ʩ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦ-
ʩʪʠ 0,05):

tʬʘʢʪ.b1 = 3,18 > tʪʘʙʣ. = 1,99, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʠʧʦʪʝʟʘ H0: b1 = 0 – ʦʪʚʝʨʛʘʝʪʩʷ;
tʬʘʢʪ.b2 = -0,86 < tʪʘʙʣ.=1,99, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʠʧʦʪʝʟʘ H0: b2 = 0 – ʧʨʠʥʠʤʘʝʪʩʷ;
tʬʘʢʪ.b3 = 2,55 > tʪʘʙʣ.=1,99, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʠʧʦʪʝʟʘ H0: b3 = 0 – ʦʪʚʝʨʛʘʝʪʩʷ.
ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʬʘʢʪʦʨ x2 ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʢʣʶʯʠʪʴ ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ.
ʇʦʩʪʨʦʠʤ ʟʘʚʠʩʠʤʦʩʪʴ y ʦʪ ʬʘʢʪʦʨʦʚ x1 ʠ x3: 1 1 3 3 .y a b x b x e= + + +
ʈʘʩʩʯʠʪʘʚ ʄʅʂ-ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ:

1 323,58 0,16 0,59 .y x x e= + + +

F-ʪʝʩʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʫʨʘʚʥʝʥʠʝ ʚ ʮʝʣʦʤ ʷʚʣʷ-
ʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ (Fʬʘʢʪ >  Fʪʘʙʣ.), ʥʦ t-ʪʝʩʪ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ
0,05 ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ. ʕʪʦ
ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʠʟʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʫ ʠ ʬʘʢ-
ʪʦʨʥʦʡ ʧʝʨʝʤʝʥʥʦʡ x3: ryx3 = 0,24, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʧʝʨʝ-
ʤʝʥʥʫʶ x3 ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʠ ʧʦʩʪʨʦʠʪʴ ʧʘʨʥʫʶ ʣʠʥʝʡʥʫʶ ʨʝʛʨʝʩʩʠʶ
ʤʝʞʜʫ y ʠ x1.

ʈʘʩʩʯʠʪʘʚ ʄʅʂ-ʦʮʝʥʢʠ, ʧʦʣʫʯʠʤ: 126,67 0,61 .y x e= + +
F-ʪʝʩʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʫʨʘʚʥʝʥʠʝ ʧʘʨʥʦʡ ʨʝʛ-

ʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. ʇʘʨʘʤʝʪʨ b1 ʪʘʢʞʝ ʧʨʠʟʥʘʸʪʩʷ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ (ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʪ t-ʪʝʩʪ: (tʬʘʢʪ.b1 = 7,22 > tʪʘʙʣ. = 1,99) ʥʘ ʫʨʦʚ-
ʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05), ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʟʘʤʝʪʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʨʝʟʫʣʴʪʘ-
ʪʠʚʥʦʡ ʧʝʨʝʤʝʥʥʦʡ y ʠ ʬʘʢʪʦʨʥʦʡ ʧʝʨʝʤʝʥʥʦʡ x1:  ryx1 = 0,62, ʩʣʝʜʦʚʘʪʝʣʴʥʦ,
ʫʨʘʚʥʝʥʠʝ ʧʘʨʥʦʡ ʨʝʛʨʝʩʩʠʠ ʩ ʧʘʨʘʤʝʪʨʦʤ b1 ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʝʡ ʤʦʜʝʣʴʶ ʜʣʷ
ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʜʘʥʥʳʭ.
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʜʦʩʪʠʛʥʫʪʘ – ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ
ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʰʘʛʦʚʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʦ-
ʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʨʝʛʨʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ

1. http://www.gks.ru
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽ. ʄ. ʈʝʜʠʢʘʨʮʝʚʘ

© ɸ. ʇ. ʇʝʚʥʝʚʘ, 2016

ʋɼʂ 332.72
ɸ. ʇ. ʇʝʚʥʝʚʘ, ʉɻʋɻʠʊ

ɸʅɸʃʀɿ ʈʓʅʂɸ ʉʂʃɸɼʉʂʆʁ ʅɽɼɺʀɾʀʄʆʉʊʀ ɻ. ʅʆɺʆʉʀɹʀʈʉʂɸ

ʅʦʚʦʩʠʙʠʨʩʢ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʛʦʨʦʜʦʤ ʜʣʷ ʬʝʜʝʨʘʣʴʥʳʭ ʪʦʨʛʦ-
ʚʳʭ ʦʧʝʨʘʪʦʨʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʚʘʨʦʚ ʤʘʩʩʦʚʦʛʦ ʩʧʨʦʩʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦ-
ʛʠʩʪʠʢʠ, ʅʦʚʦʩʠʙʠʨʩʢ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ
ʧʦʣʦʞʝʥʠʝʤ, ʪ.ʢ. ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʚ ʮʝʥʪʨʝ ʦʛ-
ʨʦʤʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʀʤʝʥʥʦ ʚʳʛʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝ-
ʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʩʢʣʘʜʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ.

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʳʥʢʘ ʩʢʣʘʜʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ
ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:

- ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʪʝʨʤʠʥʘ «ʩʢʣʘʜʩʢʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ»;
- ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ;
- ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʩʢʣʘʜʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ;
- ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʨʳʥʢʘ ʩʢʣʘʜʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ;
- ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʩʢʣʘʜʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ 2016 ʛ.
ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʘʥʥʳʝ ʘʛʝʥʪʩʪʚʘ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ «ɾʠʣʬʦʥʜ», ʩʘʡʪʦʚ «ɸʙʘʞʫʨ» ʠ «NAIBecar» ʟʘ 2014-2016 ʛʛ.
ʉʢʣʘʜʩʢʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ʫ ʤʥʦʛʠʭ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʙʦʣʴʰʠʤʠ ʧʣʦʱʘʜʷʤʠ,

ʬʫʥʢʮʠʷʤʠ ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʥʫʞʜʘʤʠ. ʉʢʣʘʜ – ʵʪʦ ʦʛʨʘʥʠʯʝʥʥʦʝ
ʦʭʨʘʥʷʝʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʛʨʫʟʦʚ
ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ ʧʦ ʚʨʝʤʝʥʠ, ʦʙʲ-
ʸʤʘʤ ʠ ʘʩʩʦʨʪʠʤʝʥʪʫ.

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧ-
ʧʳ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʪʨʘʥʟʠʪʥʦðʧʝʨʝʚʘʣʦʯʥʦʛʦ, ʪʘ-
ʤʦʞʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʢʣʘʜʳ ʜʦʩʨʦʯʥʦʛʦ ʟʘʚʦʟʘ, ʩʝʟʦʥʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʜʣʷ ʨʝ-
ʟʝʨʚʥʳʭ ʥʫʞʜ, ʦʧʪʦʚʳʝ, ʨʦʟʥʠʯʥʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʚʦʝʥʥʳʝ ʩʢʣʘʜʳ.

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ:
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- ʢʘʯʝʩʪʚʦ ʩʢʣʘʜʘ (ʢʘʯʝʩʪʚʦ ʧʦʢʨʳʪʠʷ ʧʦʣʦʚ; ʥʘʣʠʯʠʝ ʩʪʝʣʣʘʞʥʦʛʦ ʭʨʘʥʝ-
ʥʠʷ ʠ ʚʳʩʦʪʘ ʩʪʝʣʣʘʞʝʡ; ʥʘʣʠʯʠʝ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-
ʥʠʷ; ʥʘʣʠʯʠʝ ʧʦʜʲʝʟʜʘ ʜʣʷ ʬʫʨʳ; ʤʝʩʪʦ ʧʦʜ ʨʘʟʛʨʫʟʢʫ);

- ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ.
ʌʘʢʪʦʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʘʞʝʥ ʢʘʢ ʜʣʷ ʘʨʝʥʜʘʪʦʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʦʢʫʧʘʪʝ-

ʣʝʡ. ɺ ʅʦʚʦʩʠʙʠʨʩʢʝ ʣʝʚʳʡ ʙʝʨʝʛ ʣʫʯʰʝ ʦʩʥʘʱʝʥ ʩʢʣʘʜʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʧʦ-
ʵʪʦʤʫ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʩʢʣʘʜʳ ʩʪʦʷʪ ʥʝʤʥʦʛʦ ʜʦʨʦʞʝ. ʇʨʝʜʧʦʯʪʝʥʠʝʤ ʘʨʝʥʜʘ-
ʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʩʢʣʘʜʳ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʣʦʛʠʩʪʠʢʦʡ.

ʉʢʣʘʜʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʪʨʘʜʠʮʠʦʥʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʧʨʦʤʟʦʥʘʭ, ʥʘ ʦʢ-
ʨʘʠʥʘʭ ʛʦʨʦʜʘ, ʨʷʜʦʤ ʩ ʘʵʨʦʧʦʨʪʦʤ ʊʦʣʤʘʯʝʚʦ. ɺ ʮʝʥʪʨʝ ʅʦʚʦʩʠʙʠʨʩʢʘ ʩʢʣʘʜʦʚ
ʦʯʝʥʴ ʤʘʣʦ, ʪʘʢ ʢʘʢ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʢʣʘʜʳ ʤʦʛʫʪ ʪʦʣʴʢʦ ʥʘ ʟʝʤʣʷʭ ʧʨʦʤʳʰʣʝʥ-
ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.

ʆʙʱʠʡ ʦʙʲʝʤ ʨʳʥʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʢʣʘʜʩʢʠʭ ʧʣʦʱʘʜʝʡ ʅʦʚʦʩʠʙʠʨʩʢʘ ʩʦ-
ʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 800 ʪʳʩ. ʤ2. ɺʩʝʛʦ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʢʦʣʦ
1,8 ʤʣʥ. ʤ2 ʨʘʟʣʠʯʥʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ
ʨʳʥʦʢ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʩʦ-
ʚʨʝʤʝʥʥʳʤʠ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʪʘʢ ʠ ʫʩʪʘʨʝʚʰʠʤʠ ʢʦʨʧʫʩʘʤʠ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʙʘʟ, ʘʥʛʘʨʘʤʠ ʠ ʩʢʣʘʜʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.
ʅʝʢʦʪʦʨʳʝ ʧʨʦʝʢʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ
ʜʝʡʩʪʚʫʶʱʠʭ ʟʘʚʦʜʦʚ ʠʣʠ ʥʘ ʙʘʟʝ ʥʝʨʘʙʦʪʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʷ
ʠʤʝʶʱʫʶʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ.

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦ ʜʘʥʥʳʤ ʘʛʝʥʪʩʪʚʘ ʥʝʜʚʠʞʠʤʦʩʪʠ «ɾʠʣʬʦʥʜ», ʨʳ-
ʥʦʢ ʢʨʫʧʥʳʭ ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʩʳʱʝʥ ʥʘ 90 %, ʥʝʙʦʣʴʰʠʭ – ʥʘ 50 %.
ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʛʦ ʨʳʥʢʘ ʝʱʝ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʘʥʳ. ɿʘʷʚʦʢ ʥʘ ʘʨʝʥʜʫ
ʩʢʣʘʜʦʚ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʝʜʣʦʞʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʠʛʨʦʢʠ
ʨʳʥʢʘ – ʯʘʩʪʥʳʝ ʠʥʚʝʩʪʦʨʳ ʠ ʥʝʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ
ʩʢʣʘʜʩʢʠʝ ʧʣʦʱʘʜʠ ʢʘʢ ʘʨʝʥʜʥʳʡ ʙʠʟʥʝʩ.

ʉʨʝʜʥʠʝ ʩʪʘʚʢʠ ʘʨʝʥʜʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʚ ʛ. ʅʦ-
ʚʦʩʠʙʠʨʩʢʝ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 190-206 ʨʫʙ./ʤ2 ʚ ʤʝʩʷʮ. ʇʨʘʚʳʡ ʙʝʨʝʛ ʭʘ-
ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʨʝʥʜʥʳʭ ʩʪʘʚʦʢ (350 ʨʫʙ./ʤ2

ʤʝʩʷʮ), ʣʝʚʳʡ – ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ (65 ʨʫʙ./ʤ2ʤʝʩʷʮ).
ʅʘ ʨʳʥʢʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʣʘʜʩʢʠʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ. ʆʙʱʠʡ ʦʙʲʝʤ ʟʘʷʚʣʝʥ-
ʥʳʭ ʩʪʨʦʷʱʠʭʩʷ ʧʣʦʱʘʜʝʡ ʩʦ ʩʨʦʢʘʤʠ ʩʜʘʯʠ ʜʦ 2016 ʛʦʜʘ – ʙʦʣʝʝ 400 000 ʤ2.

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦ-ʩʢʣʘʜʩʢʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʩʨʝʜʠ
ʚʩʝʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʝʛʤʝʥʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʢʣʘʩʩʘ ɸ
ʅʦʚʦʩʠʙʠʨʩʢʘ ʩʜʘʥʳ ʚ ʘʨʝʥʜʫ ʠ ʜʦʣʷ ʩʚʦʙʦʜʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʠʙʣʠʞʘʝʪʩʷ
ʢ ʥʫʣʶ. ʉʨʝʜʥʷʷ ʟʘʧʦʣʥʷʝʤʦʩʪʴ ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʥʘʭʦ-
ʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 90-95%. ʅʘʠʙʦʣʴʰʠʡ ʩʧʨʦʩ ʠʤʝʶʪ ʪʝʧʣʳʝ ʩʢʣʘʜʩʢʠʝ ʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ. ʉʧʨʦʩ ʥʘ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʤʝ-
ʱʘʝʪʩʷ ʢ ʥʦʚʦʤʫ ʩʝʛʤʝʥʪʫ – ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.

ɺ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʢʣʘʜʩʢʦʡ
ʥʝʜʚʠʞʠʤʦʩʪʠ ʅʦʚʦʩʠʙʠʨʩʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʩʧʨʦʩʘ



28

ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦʩʪʘʥʝʪʩʷ ʥʘ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ
ʘʨʝʥʜʥʳʭ ʩʪʘʚʦʢ ʪʘʢʞʝ ʥʝ ʦʞʠʜʘʝʪʩʷ. ʕʢʩʧʝʨʪʳ ʫʚʝʨʝʥʳ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʢʦʤʤʝʨ-
ʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʪʘʢ ʠ ʩʦʭʨʘʥʠʪʩʷ ʩʧʨʦʩ ʥʘ ʩʢʣʘʜʳ, ʥʦ ʙʦʣʴʰʝ ʙʫʜʫʪ ʚʦʩ-
ʪʨʝʙʦʚʘʥʳ ʩʢʣʘʜʳ ʢʣʘʩʩʘ ɺ, ʧʦʩʢʦʣʴʢʫ ʩʚʦʙʦʜʥʳʭ ʧʣʦʱʘʜʝʡ ʢʣʘʩʩʘ ɸ
ʚ 2016 ʛʦʜʫ ʤʦʞʝʪ ʥʝ ʦʩʪʘʪʴʩʷ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  – ʢ.ʪ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊ. ɺ. ʄʝʞʫʝʚʘ
© ɸ. ʇ. ʇʝʚʥʝʚʘ, 2016

ʋɼʂ 159.9.075
ɸ. ɸ. ʇʘʰʘʝʚʘ, ʉɻʋɻʠʊ

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʗɺʃɽʅʀʗ ʕʄʇɸʊʀʀ ʋ ʉʊʋɼɽʅʊʆɺ

ʉʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ «ʵʤʧʘʪʠʷ» ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʦʙʱʘʪʴ-
ʩʷ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʝʨʝʞʠʚʘʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʢ
ʩʚʦʠ. ʇʨʦʙʣʝʤʳ ʵʤʧʘʪʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘ-
ʢʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʦʙʣʝʛʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʚ ʛʨʫʧʧʝ, ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʫʩʦʚʝʨʰʝʥʩʪʚʦ-
ʚʘʥʠʝ ʪʝʭʥʠʢʠ ʧʩʠʭʦʪʝʨʘʧʠʠ, ʘʜʘʧʪʘʮʠʷ ʨʝʙʝʥʢʘ ʢ ʤʠʨʫ ʚʟʨʦʩʣʳʭ.

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʵʤʧʘʪʠʠ ʢʘʢ ʩʚʦʡʩʪʚʘ ʠ ʩʪʝʧʝʥʴ ʝʝ
ʨʘʟʚʠʪʠʷ ʫ ʩʪʫʜʝʥʪʦʚ.

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:
- ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʵʤʧʘʪʠʠ ʚ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ.
- ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʵʤʧʘʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ

ʫ ʩʪʫʜʝʥʪʦʚ.
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ:
- ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʠʟʫʯʘʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ;
- ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ;
- ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ.
ʕʤʧʘʪʠʡʥʳʤ ʯʝʣʦʚʝʢʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠʥʜʠʚʠʜʘ, ʫ ʢʦʪʦʨʦʛʦ ʵʤʧʘʪʠʷ ʦʪ-

ʣʠʯʘʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʝʝ ʵʤʦʮʠʦ-
ʥʘʣʴʥʳʭ, ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ.

ʌʫʥʢʮʠʠ ʵʤʧʘʪʠʠ ʚ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ ʩʣʝʜʫʶʱʠʝ:
1) ʵʤʧʘʪʠʷ, ʠʩʭʦʜʷʱʘʷ ʦʪ ʩʫʙʲʝʢʪʘ ʵʤʧʘʪʠʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ

ʫʙʝʞʜʘʪʴ;
2) ʦʥʘ ʧʦʤʦʛʘʝʪ ʧʨʝʦʜʦʣʝʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʜʨʫʛʦʛʦ;
3) ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʞʠʟʥʠ ʜʨʫʛʠʭ;
4) ʦʙʦʛʘʱʘʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʧʳʪ;
5) ʨʘʟʚʠʚʘʝʪ ʣʠʯʥʦʩʪʴ ʠ ʩʠʩʪʝʤʫ ʝʝ ʮʝʥʥʦʩʪʝʡ;
6) ʥʝʩʝʪ ʦʭʨʘʥʥʳʝ ʬʫʥʢʮʠʠ, ʝʩʣʠ ʚʦʩʧʨʠʥʠʤʘʝʤʳʡ ʦʧʳʪ ʫʛʨʦʞʘʝʪ ʧʩʠʭʠ-

ʯʝʩʢʦʤʫ ʨʘʚʥʦʚʝʩʠʶ ʠʥʜʠʚʠʜʘ.
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ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʵʤʧʘʪʠʠ ʫ ʩʪʫʜʝʥʪʦʚ
ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ «ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʵʤʧʘʪʠʠ» ʀ. ʄ. ʖʩʫʧʦʚʘ.

ɺ ʢʘʯʝʩʪʚʝ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʪʫʜʝʥʪʳ ʛʨʫʧʧʳ ʇɻ-12 ʉɻʋɻʠʊ
ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 20 ʯʝʣʦʚʝʢ (12 – ʤʫʞʩʢʦʛʦ ʠ 8– ʞʝʥʩʢʦʛʦ ʧʦʣʘ), ʚʦʟʨʘʩʪ
ʨʝʩʧʦʥʜʝʥʪʦʚ – ʦʪ 18 ʜʦ 21 ʛʦʜʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʵʤʧʘʪʠʠ ʧʦ ʤʝʪʦʜʠʢʝ ʀ. ʄ. ʖʩʫ-
ʧʦʚʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 5 ʛʨʘʜʘʮʠʷʭ: ʦʪ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʜʦ ʦʯʝʥʴ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʛʥʦʩʪʠʢʠ ʵʤʧʘʪʠʠ ʧʦ ʤʝʪʦʜʠʢʝ ʖʩʫʧʦʚʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝ-
ʥʦ ʩʣʝʜʫʶʱʝʝ. ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʛʨ.ʇɻ-12 ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʤʧʘʪʠʠ ʚʳʷʚʣʝʥ ʫ
1 ʯʝʣʦʚʝʢʘ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʵʤʧʘʪʠʠ ʚʳʷʚʣʝʥ ʫ 15-ʪʠ ʯʝʣʦʚʝʢ, ʫ 4-ʭ ʯʝʣʦʚʝʢ
ʦʪʤʝʯʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ ʩ ʚʳ-
ʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʤʧʘʪʠʠ – 5%, ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʵʤʧʘʪʠʠ – 75%, ʩ ʥʠʟʢʠʤ
ʫʨʦʚʥʝʤ ʵʤʧʘʪʠʠ – 20%.

ʄʳ ʚʠʜʠʤ, ʯʪʦ 3/4 ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʦʙʣʘʜʘʶʪ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʵʤʧʘʪʠʠ.
ɼʘʣʝʝ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʤʧʘʪʠʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʰʢʘʣʘʤ
ʤʝʪʦʜʠʢʠ ʖʩʫʧʦʚʘ. ʄʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʥʠʝ ʙʘʣʣʳ ʧʦ ʰʢʘʣʘʤ:

1 ʰʢʘʣʘ – ʵʤʧʘʪʠʷ ʩ ʨʦʜʠʪʝʣʷʤʠ (10 ʙ.);
2 ʰʢʘʣʘ – ʵʤʧʘʪʠʷ ʩ ʞʠʚʦʪʥʳʤʠ (6,5 ʙ.);
3 ʰʢʘʣʘ – ʵʤʧʘʪʠʷ ʩʦ ʩʪʘʨʠʢʘʤʠ (7,2 ʙ.);
4 ʰʢʘʣʘ – ʵʤʧʘʪʠʷ ʩ ʜʝʪʴʤʠ (8,7 ʙ.);
5 ʰʢʘʣʘ – ʵʤʧʘʪʠʷ ʩ ʛʝʨʦʷʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ (7,1 ʙ);
6 ʰʢʘʣʘ – ʵʤʧʘʪʠʷ ʩʦ ʟʥʘʢʦʤʳʤʠ ʠ ʤʘʣʦʟʥʘʢʦʤʳʤʠ ʣʶʜʴʤʠ (9,1 ʙ.).
ʄʳ ʚʠʜʠʤ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ ʛʨʫʧʧʳ ʇɻ-12 ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʵʤʧʘʪʠʷ

ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ ʥʘʠʤʝʥʝʝ ʚʳʨʘʞʝʥʘ – ʩ ʞʠʚʦʪʥʳʤʠ.
ɺʳʚʦʜ: ʕʤʧʘʪʠʷ – ʩʣʦʞʥʳʡ, ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʨʦʮʝʩʩ ʠ ʚʘʞʥʘʷ ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ ʣʠʯʥʦʩʪʠ, ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʘʣʴʪʨʫʠʩʪʠʯʝʩʢʠʤʠ ʤʦʪʠʚʘʤʠ, ʤʦʪʠʚʘʤʠ ʵʤ-
ʧʘʪʠʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʠʯʥʦʩʪʠ ʠ ʷʚʣʷʝʪ-
ʩʷ ʬʘʢʪʦʨʦʤ ʤʦʪʠʚʘʮʠʠ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʚʳʷʩʥʠʣʠ, ʫ ʩʪʫʜʝʥʪʦʚ ʛʨ. ʇɻ-12 ʧʨʝʦʙʣʘ-
ʜʘʝʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʵʤʧʘʪʠʠ. ʎʝʣʴ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ, ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ.
ʉʪʫʜʝʥʪʳ ʧʦʢʘʟʘʣʠ ʪʠʧʠʯʥʳʡ ʜʣʷ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ, ʩʚʦʝʛʦ ʚʦʟʨʘʩʪʘ, ʙʫʜʫʱʝʡ
ʧʨʦʬʝʩʩʠʠ ʫʨʦʚʝʥʴ ʵʤʧʘʪʠʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʚʘʞʥʝʝ ʚʩʝʛʦ ʥʝ ʧʦ-
ʩʪʦʷʥʥʦʝ ʠ ʙʫʨʥʦʝ ʩʦʧʝʨʝʞʠʚʘʥʠʝ ʧʘʨʪʥʸʨʫ ʧʦ ʦʙʱʝʥʠʶ, ʘ ʚʣʘʜʝʥʠʝ «ʢʦʛʥʠ-
ʪʠʚʥʦʡ ʵʤʧʘʪʠʝʡ», «ʜʝʡʩʪʚʝʥʥʦʡ ʵʤʧʘʪʠʝʡ», ʪ.ʝ. ʧʦʢʘʟʘʪʝʣʴ ʵʤʧʘʪʠʠ ʥʝ ʜʦʣʞʝʥ
ʙʳʪʴ ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ.

ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʤʦʞʥʦ
ʧʨʦʜʦʣʞʠʪʴ. ɹʳʣʦ ʙʳ ʠʥʪʝʨʝʩʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʨʘʚʥʠʪʴ, ʯʝʤ ʵʤʧʘʪʠʷ ʧʦ
ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʚʠʜʘʤ ʦʪʣʠʯʘʝʪʩʷ ʫ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ
ʠʣʠ ʨʘʟʥʳʭ ʢʫʨʩʦʚ. ʀ ʜʣʷ ʧʨʦʚʝʨʢʠ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʜʠʘʛʥʦ-
ʩʪʠʢʫ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʵʤʧʘʪʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʛʨʫʧʧ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠʣʠ
ʜʨʫʛʠʭ ʢʫʨʩʦʚ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʃ. ɸ. ʐʘʙʘʣʠʥʘ
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ʇ. ɼ. ʇʘʪʨʠʢʝʝʚ, ɸ. ɸ. ʍʘʮʢʝʚʠʯ, ʉɻʋɻʠʊ

ʀʉʊʆʈʀʗ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ʀ ʈɸɿɺʀʊʀʗ ʄɸʈʂʐɽʁɼɽʈʀʀ

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʘʨʢʰʝʡ-
ʜʝʨʠʠ ʢʘʢ ʥʘʫʢʠ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʨʠʶ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ
ʤʘʨʢʰʝʡʜʝʨʠʠ.

ʄʘʨʢʰʝʡʜʝʨʠʷ ʟʘʨʦʜʠʣʘʩʴ ʚ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʯʘʣʦʤ
ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʟʤʝʨʝ-
ʥʠʷ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʨʫʜʥʠʢʦʚ. ɼʦ ʥʘʰʠʭ ʜʥʝʡ ʩʦʭʨʘʥʠʣʠʩʴ
ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʧʦʩʦ-
ʙʘʭ ʜʦʙʳʯʠ ʠʩʢʦʧʘʝʤʳʭ, ʪʝʭʥʠʯʝʩʢʦʤ ʦʩʥʘʱʝʥʠʠ ʠ ʦʨʫʜʠʷʭ ʪʨʫʜʘ, ʧʨʠʤʝʥʷʝ-
ʤʳʭ ʚ ʪʝ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ. ɺ XVI—XIV ʚʝʢʘʭ ʜʦ ʥ.ʵ. ʚ ɽʛʠʧʪʝ ʩʪʨʦʠʣʠ ʫʤʝʥʴ-
ʰʝʥʥʳʝ ʤʘʩʰʪʘʙʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘ ʧʣʦʩʢʦʩʪʠ. ɻʝʨʦʥ
ɸʣʝʢʩʘʥʜʨʠʡʩʢʠʡ (I ʚʝʢ ʥ.ʵ.) ʚʧʝʨʚʳʝ ʦʧʠʩʘʣ ʩʧʦʩʦʙ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ ʠ ʝʝ
ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. ʂʨʘʪʢʫʶ ʩʚʦʜʢʫ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʟʘʜʘʯ ʜʘʣ
ʥʝʤʝʮʢʠʡ ʫʯʝʥʳʡ ɻʝʦʨʛʠʡ ɸʛʨʠʢʦʣʘ (XVI ʚ.). ʆʙʨʘʟʮʳ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ
ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʧʣʘʥʦʚ ʩʪʘʨʝʡʰʠʭ ʨʫʜʥʠʢʦʚ ʈʦʩʩʠʠ (ʥʘ ʋʨʘʣʝ, ʚ ʉʠʙʠʨʠ) ʩʦ-
ʭʨʘʥʠʣʠʩʴ ʩ XVIII ʚ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʨʢ-
ʰʝʡʜʝʨʠʠ, ʥʘʯʘʣʦʩʴ ʚ ʈʦʩʩʠʠ ʧʨʠ ʇʝʪʨʝ I, ʦʨʛʘʥʠʟʦʚʘʚʰʝʤ ʧʦʠʩʢʠ ʥʦʚʳʭ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʠʭ ʨʘʟʨʘʙʦʪʢʫ. ɺʳʜʘʶʱʠʡʩʷ ʜʝʷʪʝʣʴ ʛʦʨ-
ʥʦʟʘʚʦʜʩʢʦʛʦ ʜʝʣʘ ʪʦʛʦ ʚʨʝʤʝʥʠ ɺ. ʅ. ʊʘʪʠʱʝʚ ʧʦʜʛʦʪʦʚʠʣ ʚ 1735 ʛʦʜʫ ʧʨʦʝʢʪ
ɻʦʨʥʦʟʘʚʦʜʩʢʦʛʦ ʫʩʪʘʚʘ, ʚ ʢʦʪʦʨʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʙʷʟʘʥʥʦʩʪʠ
ʤʘʨʢʰʝʡʜʝʨʘ ʛʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʄʥʦʛʦ ʚʝʢʦʚ ʙʫʩʩʦʣʴʥʘʷ ʩʲʝʤʢʘ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʧʦʜʚʝʩʥʳʭ ʧʨʠʙʦʨʦʚ ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ
ʩʲʝʤʦʢ. ɹʦʣʴʰʘʷ ʟʘʩʣʫʛʘ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʥʘʥʠʡ ʠ ʚ ʨʘʟʚʠʪʠʠ ʤʘʨʢʰʝʡʜʝʨ-
ʩʢʦʛʦ ʜʝʣʘ ʚ ʈʦʩʩʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʫ. ɻʣʘʚʘ "ʆ ʠʟʤʝʨʝʥʠʠ ʨʫʜ-
ʥʠʢʦʚ" ʠʟ ʢʥʠʛʠ "ʇʝʨʚʳʝ ʦʩʥʦʚʘʥʠʷ ʤʝʪʘʣʣʫʨʛʠʠ ʠʣʠ ʨʫʜʥʳʭ ʜʝʣ" (1763 ʛ.)
ʷʚʠʣʘʩʴ ʦʙʦʙʱʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟ-
ʚʠʪʠʝʤ ʪʝʦʨʠʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʩʝʨʝʜʠʥʝ ʍIʍ ʚ. ʧʦʯʪʠ
ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ ʠ ʈʦʩʩʠʠ ʥʘʯʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʧʨʠʤʝʥʝ-
ʥʠʶ ʚ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤ ʜʝʣʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ - ʪʝʦʜʦʣʠʪʦʚ ʠ ʥʠʚʝ-
ʣʠʨʦʚ, ʧʦʣʦʞʠʚʰʠʭ ʥʘʯʘʣʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʥʦʚʦʤʫ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤʫ ʠʩʢʫʩ-
ʩʪʚʫ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʝʩ ʢʘʧʠʪʘʥ ʇ. ɸ. ʆʣʳ-
ʰʝʚ, ʠʟʜʘʚʰʠʡ ʚ 1847 ʛ. «ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʦ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ ʜʣʷ
ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʂʦʨʧʫʩʘ ʛʦʨʥʳʭ ʠʥʞʝʥʝʨʦʚ». ɺ ʵʪʦʤ ʧʦʩʦʙʠʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ
ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʦʢ. ʇʨʦʜʦʣʞʠʣ ʩʦʚʝʨʰʝʥ-
ʩʪʚʦʚʘʥʠʝ ʛʦʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ ʧʨʦʬʝʩʩʦʨ ʇʝ-
ʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻ. ɸ. ʊʠʤʝ, ʢʦʪʦʨʳʡ ʚ 1872 ʛ. ʦʧʫʙʣʠʢʦʚʘʣ ʥʘ
ʩʪʨʘʥʠʮʘʭ ɻʦʨʥʦʛʦ ʞʫʨʥʘʣʘ ʨʷʜ ʩʪʘʪʝʡ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ «ʆ ʧʨʦʠʟʚʦʜʩʪʚʝ
ʠ ʚʳʯʠʩʣʝʥʠʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʪʨʠʘʥʛʫʣʷʮʠʡ». ɺ ʵʪʠʭ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʫʜʘʭ
ʦʥ ʨʘʟʨʘʙʦʪʘʣ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʦʡ ʩʲʝʤʢʠ, ʦʧ-
ʨʝʜʝʣʝʥʠʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʨʠʜʠʘʥʘ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ
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ʫʣʫʯʰʝʥʠʝ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʥʦ
ʠ ʚ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʤ ʨʘʡʦʥʝ ʚ ʮʝʣʦʤ. ɺ ʦʢʪʷʙʨʝ 1921ʛ. ʚ ʇʝʪʨʦʛʨʘʜʝ ʙʳʣ
ʩʦʟʚʘʥ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʲʝʟʜ ʤʘʨʢʰʝʡʜʝʨʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʫʪʠ
ʠ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʦʚ ʠ ʢʘʯʝʩʪʚʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʘʨʢʰʝʡʜʝʨʩʢʠʡ ʜʦ-
ʢʫʤʝʥʪʘʮʠʠ. ɿʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩʠʣʘʤʠ ʦʢʨʫʞʥʳʭ ʤʘʨʢʰʝʡʜʝʨʦʚ ʙʳʣʘ ʧʨʦʜʝʣʘ-
ʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɺʘʞʥʳʡ ʵʪʘʧ
ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʘʨʢʰʝʡʜʝʨʠʠ ʥʘʯʘʣʩʷ ʧʦʩʣʝ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ
1941 1945 ʛʛ., ʢʦʛʜʘ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʷ ʨʘʟʨʫʰʝʥʥʳʭ ʠ ʟʘʪʦʧʣʝʥʥʳʭ ʰʘʭʪ ɼʦʥʙʘʩʩʘ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʡ ʤʘʨʢʰʝʡʜʝʨʠʠ ʠʤʝʣʦ ʩʦʟʜʘʥʠʝ ʚ 1947 ʛ. ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʥʘʜʟʦʨʘ ʧʨʠ ʉʦʚʤʠʥʝ ʉʉʉʈ ʠ ʚ ʝʛʦ ʩʦʩʪʘʚʝ - ʤʘʨʢʰʝʡ-
ʜʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ 1950-ʝ ʠ 1960-ʝ ʛʛ. ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦ-
ʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʫʩʣʦʚʠʷ ʟʘʱʠʪʳ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʦʪ ʚʨʝʜʥʦʛʦ
ʚʣʠʷʥʠʷ ʛʦʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ɺ 1969 ʛ. ʙʳʣʦ ʩʦʟʜʘʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʱʝʩʪʚʦ
ʧʦ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤʫ ʜʝʣʫ - International Society of Mine Surveying (ISM), ʧʦʜ
ʵʛʠʜʦʡ ʢʦʪʦʨʦʛʦ ʨʘʟ ʚ 3 ʛʦʜʘ ʧʨʦʚʦʜʷʪʩʷ ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʢʦʥʛʨʝʩʩʳ. ʆʬʠʮʠ-
ʘʣʴʥʳʤʠ ʯʣʝʥʘʤʠ ISM ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʚʳʰʝ 20 ʩʪʨʘʥ ʤʠʨʘ, ʘ ʧʦʩʪʦ-
ʷʥʥʦ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʥʠʤ ʩʧʝʮʠʘʣʠʩʪʳ ʙʦʣʝʝ 30 ʩʪʨʘʥ. ɺ ISM ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ
ʦʙʤʝʥ ʦʧʳʪʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʩʧʦʩʦʙʘʤ
ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʷʚʣʷ-
ʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʲʝʟʜʝ ʤʘʨʢʰʝʡʜʝʨʦʚ ʚ ʤʘʝ 1995 ʛ. ʢʨʫʧʥʦʡ
ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ - ʉʦʶʟʘ ʤʘʨʢʰʝʡʜʝʨʦʚ ʈʦʩʩʠʠ (ʉʄʈ), ʦʙʲʝʜʠʥʠʚ-
ʰʝʡ ʚ ʩʚʦʠʭ ʨʷʜʘʭ ʫʯʝʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ
ʚʩʝʭ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ ʩʪʨʘʥʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ
ʦʙʝʩʧʝʯʝʥʠʝ ʵʪʠʭ ʦʪʨʘʩʣʝʡ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʝʜʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʟʘʜʘʯʘʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʦʢ, ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ
ʠ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʜʟʝʤʥʦʡ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ. ɺ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚʳʩʦʢʦʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʚʳʝʤʢʝ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝ-
ʤʦʛʦ, ʥʘ ʰʘʭʪʘʭ, ʢʘʨʴʝʨʘʭ ʠ ʨʫʜʥʠʢʘʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʛʦʨʥʦ-
ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ
ʪʦʯʥʦʩʪʠ ʬʦʨʤʫ ʟʘʣʝʛʘʥʠʷ, ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  – ʢ.ʪ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɺ. ʉ. ʇʠʩʘʨʝʚ
© ʇ. ɼ. ʇʘʪʨʠʢʝʝʚ, ɸ. ɸ. ʍʘʮʢʝʚʠʯ, 2016

΅ͩͯ 528.94
ʄ. ʀ. ʉʫʙʦʯʝʚʘ, ʉɻʋɻʠʊ

ʂ ɺʆʇʈʆʉʋ ʆ ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʅɸɺʀɻɸʎʀʆʅʅʓʍ ʂɸʈʊ
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ʏʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ ʚ ʜʨʫʛʦʝ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʧʨʠ ʩʝʙʝ ʩʦ-
ʚʨʝʤʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʨʠʝʤʥʠʢʦʤ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ
ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʫʜʦʙʥʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ
ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʘ ʠ ʩʘʤʳʝ ʩʚʝʞʠʝ ʠ ʘʢʪʫʘʣʴʥʳʝ ʢʘʨʪʳ ʠʥʪʝʨʝʩʫʶʱʝʡ ʪʝʨ-
ʨʠʪʦʨʠʠ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʘʟʨʘ-
ʙʘʪʳʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʢʘʨʪʳ, ʢʘʢ ʜʣʷ ʦʪʜʝʣʴ-
ʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ ʮʝʣʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.

ʅʘʚʠʛʘʮʠʦʥʥʘʷ ʢʘʨʪʘ – ʵʪʦ ʢʘʨʪʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ
ʜʣʷ ʧʦʢʘʟʘ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ
ʧʨʠʝʤʥʠʢʦʚ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ, ʥʘʭʦʞʜʝʥʠʝ ʘʜʨʝʩʦʚ, ʪʦʯʝʢ ʠʥʪʝʨʝʩʦʚ, ʧʦ-
ʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘ.

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʦʛʨʦʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʨʪ, ʥʝʦʙʭʦʜʠ-
ʤʦ ʠʭ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʨʪ – ʵʪʦ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ
ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʘʨʪ, ʧʦʜʨʘʟʜʝʣʷʝʤʳʭ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʠʟʙʨʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ.
ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʢʘʨʪ, ʩʦʩʪʘʚʣʝʥʠʷ
ʩʧʠʩʢʦʚ ʠ ʢʘʪʘʣʦʛʦʚ, ʥʘʫʯʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʧʦʠʩʢʘ ʢʘʨʪ, ʩʦʟʜʘʥʠʷ ʙʘʥʢʦʚ
ʜʘʥʥʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʭ ʩʠʩʪʝʤ.

ʂʘʨʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ: ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʦʭʚʘʪʫ, ʤʘʩʰʪʘʙʫ, ʥʘʟʥʘ-
ʯʝʥʠʶ, ʩʦʜʝʨʞʘʥʠʶ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ
ʢʘʨʪ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʣʘʩʩʠʬʠ-
ʢʘʮʠʷ ʧʨʦʬʝʩʩʦʨʘ ɸ.ʄ. ɹʝʨʣʷʥʪʘ, ʛʜʝ ʢʣʘʩʩ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʨʪ, ʥʘʨʷʜʫ ʩ ʪʝʭ-
ʥʠʯʝʩʢʠʤʠ, ʢʘʜʘʩʪʨʦʚʳʤʠ ʠ ʧʨʦʝʢʪʥʳʤʠ ʢʘʨʪʘʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʝʮʠʘʣʴʥʳʤ
ʢʘʨʪʘʤ. ɺ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʰʣʠ ʤʝʩʪʦ ʪʘʢʠʝ ʢʘʨʪʳ, ʢʘʢ ʘʵʨʦʥʘʚʠʛʘʮʠʦʥ-
ʥʳʝ, ʘʚʪʦʜʦʨʦʞʥʳʝ, ʢʦʩʤʠʯʝʩʢʠʝ, ʤʦʨʩʢʠʝ, ʜʣʷ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ, ʤʝʪʨʦʧʦʣʠ-
ʪʝʥʘ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʧʨʘʚʦʯʥʠʢʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʃ. ʂ. ʈʘʜʯʝʥʢʦ
© ʄ. ʀ. ʉʫʙʦʯʝʚʘ, 2016

ʋɼʂ 332.72
ʉ. ɹ. ʉʧʠʨʠʥ, ʉɻʋɻʠʊ

ɸʅɸʃʀɿ ʈʓʅʂɸ ʆʌʀʉʅʆʁ ʅɽɼɺʀɾʀʄʆʉʊʀ ɻ. ʅʆɺʆʉʀɹʀʈʉʂɸ

ʆʬʠʩʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ – ʩʝʛʤʝʥʪ ʨʳʥʢʘ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ «ʚ ʮʝʥʝ». ʅʝ-
ʩʤʦʪʨʷ ʥʘ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ
ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʦʩʦʤ. ɺʝʜʴ ʙʣʘʛʦʜʘʨʷ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʦʤʫ ʦʬʠʩʫ, ʤʦʞʥʦ
ʨʘʟʚʠʪʴ ʩʚʦʡ ʙʠʟʥʝʩ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʥ ʩʪʘʥʝʪ ʧʨʠʥʦʩʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʚʳʩʦʢʠʡ
ʜʦʭʦʜ.

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʳʥʢʘ ʦʬʠʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦ-
ʚʦʩʠʙʠʨʩʢʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:

- ʨʘʩʩʤʦʪʨʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʣʘʩʩʳ ʦʬʠʩʦʚ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʛ. ʅʦʚʦ-
ʩʠʙʠʨʩʢʝ;



33

- ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʨʳʥʢʘ ʦʬʠʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ;
- ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʦʬʠʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ 2016 ʛ.
ʈʳʥʦʢ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʦʛʘʪ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʚ ʧʣʘʥʝ ʧʦʢʫʧ-

ʢʠ ʠ ʘʨʝʥʜʳ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ. ʎʝʥʳ ʦʙʲʝʢʪʦʚ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ.
ʏʪʦʙʳ ʠʥʚʝʩʪʦʨʘʤ ʙʳʣʦ ʫʜʦʙʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʮʝʥʦʚʦʤ ʨʘʟʛʨʘʥʠʯʝʥʠʠ,
ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʦʬʠʩʳ ʧʦ ʢʣʘʩʩʘʤ: ɸ, ɺ, ʉ ʠ D. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʧʦʜʢʣʘʩʩʳ:
ɸ, ɸ+, ɸ-, ɺ, ɺ+, ɺ-, ʉ, ʉ-, D. ʉʝʛʦʜʥʷ ʦʬʠʩʳ ʙʣʘʛʦʫʩʪʨʘʠʚʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ
ʦʪʚʝʜʝʥʥʳʭ ʜʣʷ ʥʠʭ ʧʦʤʝʱʝʥʠʷʭ: ʢʨʫʧʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʥʦʚʦʩʪʨʦʡʢʠ, ʥʝʙʦʩʢʨʝ-
ʙʳ, ʙʠʟʥʝʩ — ʮʝʥʪʨʳ, ʙʳʚʰʠʝ ʦʙʲʝʢʪʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʢʣʘʜʳ, ʘ ʪʘʢʞʝ ʘʜ-
ʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʪʨʦʝʥʠʷ.

ʅʘ ʨʳʥʢʝ ʦʬʠʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ
ʦʬʠʩʥʳʝ ʮʝʥʪʨʳ ʢʣʘʩʩʘ ɸ ʠ ɺ, ʪʘʢ ʠ ʧʦʩʪʨʦʡʢʠ ʢʣʘʩʩʘ ʉ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ
ʦʬʠʩʥʦʛʦ ʨʳʥʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʠ ʥʝʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ ʩʦʚʝʪʩʢʦʡ ʧʦʩʪʨʦʡʢʠ, ʚʩʪʨʦʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʥʘ
ʧʝʨʚʳʭ ʵʪʘʞʘʭ ʞʠʣʳʭ ʜʦʤʦʚ, ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ ʚ ʪʦʨʛʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ.
ʆʙʲʝʤ ʦʬʠʩʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʫʚʝʣʠ-
ʯʝʥʠʷ ʞʠʣʦʛʦ ʬʦʥʜʘ ʛʦʨʦʜʘ, ʛʜʝ ʚ ʢʘʞʜʦʤ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ ʧʝʨʚʳʝ ʵʪʘʞʠ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʪʦʨʛʦʚʦ-ʦʬʠʩʥʳʝ ʬʫʥʢʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʳʥʦʢ ʩʪʘʥʦʚʠʪʩʷ
ʥʘʩʳʱʝʥʥʳʤ ʧʦʜʦʙʥʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʥʘʡʪʠ ʧʦʢʫʧʘʪʝʣʷ.

ʇʦ ʜʘʥʥʳʤ ʥʘ ʢʦʥʝʮ 2 ʢʚʘʨʪʘʣʘ 2015 ʛʦʜʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ
ʧʦʨʷʜʢʘ 100 ʢʘʯʝʩʪʚʝʥʥʳʭ ʙʠʟʥʝʩ-ʮʝʥʪʨʦʚ (ʢʣʘʩʩ ɸ ʠ ɺ), ʠʟ ʥʠʭ ʪʦʣʴʢʦ ʜʝʚʷʪʴ
ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ɸ. ʂ ʢʦʥʮʫ 2015 ʛʦʜʘ ʦʙʲʝʤ ʦʬʠʩʥʳʭ ʧʣʦʱʘʜʝʡ
ʅʦʚʦʩʠʙʠʨʩʢʘ ʜʦʩʪʠʛ 520 ʪʳʩ. ʤ2. ʅʘ ʜʦʣʶ ʦʬʠʩʦʚ ʢʣʘʩʩʘ ɸ ʧʨʠʭʦʜʠʪʩʷ 22% ʦʪ
ʦʙʱʝʛʦ ʦʙʲʝʤʘ, ʢʣʘʩʩʘ ɺ – 53%, ʘ ʢʣʘʩʩʘ ʉ – 25%.

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʜʘʥʥʳʭ ʠʟ ʦʪʢʨʳʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ
ʠʩʪʦʯʥʠʢʦʚ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʨʝʡʪʠʥʛ ʙʠʟʥʝʩ-ʮʝʥʪʨʦʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ. ʈʘʥʞʠ-
ʨʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʣʠʩʴ ʚʘʢʘʥʪʥʳʝ ʧʣʦʱʘʜʠ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʦʙʨʘʪ-
ʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʙʠʟʥʝʩ-ʮʝʥʪʨʘ ʫ ʘʨʝʥʜʘʪʦʨʦʚ.

ɺ 2014 ʛ. ʣʠʜʝʨʦʤ ʩʪʘʣ ʙʠʟʥʝʩ-ʮʝʥʪʨ «ʅʘ ʃʝʥʠʥʘ» ʩ ʧʦʢʘʟʘʪʝʣʝʤ – 50 ʤ2

ʩʚʦʙʦʜʥʳʭ ʧʣʦʱʘʜʝʡ ʠ 6 150 ʤ2ʬʘʢʪʠʯʝʩʢʠ ʩʜʘʥʥʳʭ ʚ ʘʨʝʥʜʫ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʟʘ-
ʥʷʣ «ʃʘʥʪʘ-ʮʝʥʪʨ» (178 ʤ2 ʚʘʢʘʥʪʥʳʭ ʦʬʠʩʦʚ ʠ 12 563 ʤ2 ʟʘʥʷʪʳʭ),  ʘ ʪʨʝʪʴʝ –
çʊʝʭʥʦʢʦʤ».

ɺ 2013 ʛ., ʚ ʨʝʡʪʠʥʛʝ, ʨʘʥʞʠʨʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʬʘʢʪʠʯʝ-
ʩʢʠ ʩʜʘʥʥʘʷ ʚ ʘʨʝʥʜʫ ʧʣʦʱʘʜʴ ʦʬʠʩʦʚ, ʧʝʨʚʳʤ ʚ ʩʧʠʩʢʝ ʩʪʦʷʣ ʙʠʟʥʝʩ-ʮʝʥʪʨ
çʂʨʦʥʦʩ» ʩ ʧʦʢʘʟʘʪʝʣʝʤ 36 295 ʤ2, ʚʪʦʨʳʤ – ʙʠʟʥʝʩ-ʮʝʥʪʨ «ɻʨʠʥʚʠʯ» ʩ 15 000 ʤ2,
ʘ ʪʨʝʪʴʠʤ – «ʂʦʙʨʘ» ʩ 11 726 ʤ2 ʟʘʥʷʪʳʭ ʧʣʦʱʘʜʝʡ. ɺ 2014 ʛ. ʦʥ ʦʢʘʟʘʣʩʷ ʥʘ ʧʦ-
ʩʣʝʜʥʝʤ, 13-ʤ ʤʝʩʪʝ, ʩ 2 915 ʤ2 ʬʘʢʪʠʯʝʩʢʠ ʩʜʘʥʥʳʭ ʚ ʘʨʝʥʫ ʦʬʠʩʦʚ ʠ 11 160 ʤ2

ʚʘʢʘʥʪʥʳʭ.
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʢʨʫʧʥʝʡʰʠʭ ʙʠʟʥʝʩ-ʮʝʥʪʨʘʭ ʅʦʚʦ-

ʩʠʙʠʨʩʢʘ ʦʩʪʘʣʦʩʴ ʦʢʦʣʦ 14% ʚʘʢʘʥʪʥʳʭ ʧʣʦʱʘʜʝʡ, ʚ ʙʠʟʥʝʩ-ʮʝʥʪʨʘʭ ʢʣʘʩʩʘ ɸ –
19%, ʘ ʢʣʘʩʩʘ ɺ ʠ ɺ+ – ʩʫʤʤʘʨʥʦ ʥʝ ʙʦʣʝʝ 10%. ʆʩʥʦʚʥʳʤʠ ʘʨʝʥʜʘʪʦʨʘʤʠ ʚʳ-
ʩʪʫʧʘʶʪ ʤʝʩʪʥʳʝ ʢʦʤʧʘʥʠʠ (56%), ʥʘ ʜʦʣʶ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʠ-
ʭʦʜʠʪʩʷ ʧʦ 28% ʠ 16% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.
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ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʎʝʥʪʨʘʣʴʥʳʡ
ʨʘʡʦʥ. ʅʘ ʜʦʣʶ ʵʪʦʛʦ ʨʘʡʦʥʘ ʧʨʠʭʦʜʠʪʩʷ 42% ʧʨʝʜʣʦʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ
ʯʘʩʪʴʶ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠ-
ʞʠʤʦʩʪʠ ʮʝʥʪʨʘ.

ʆʬʠʩʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ʥʘ ʨʳʥʢʝ ʅʦʚʦʩʠʙʠʨʩʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʠʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʜʦ 100 ʤ2. ʅʘ ʜʦʣʶ ʧʦʜʦʙʥʳʭ ʧʦʤʝ-
ʱʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 40% ʨʳʥʢʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʣʠʢʚʠʜ-
ʥʦʩʪʴʶ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʨʫʧʥʳʭ ʦʬʠʩʦʚ.

ʉʧʨʦʩ ʥʘ ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ
ʢʘʢ ʩʪʘʙʠʣʴʥʳʡ. ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʨʝʥʜʥʦʡ ʧʣʘ-
ʪʳ ʠ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʣʘʩʩʘ «ɺ». ʆʬʠʩʥʳʝ ʦʙʲʝʢʪʳ ʢʣʘʩʩʘ
çɸ» ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʘʢʘʥʪʥʳʭ ʧʣʦʱʘʜʝʡ. ɼʦʣʷ ʩʚʦʙʦʜʥʳʭ ʧʦ-
ʤʝʱʝʥʠʡ ʚ ʮʝʣʦʤ ʥʘ ʦʬʠʩʥʦʤ ʨʳʥʢʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 9%.

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʘʨʝʥʜʥʳʭ ʩʪʘʚʦʢ ʥʘ ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ
ʦʙʲʝʢʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 500 – 2 800 ʨʫʙ./ ʤ2 ʚ ʤʝʩʷʮ ʙʝʟ ʫʯʝʪʘ ʅɼʉ, ʧʨʠʥʠʤʘʷ ʚʦ
ʚʥʠʤʘʥʠʝ ʩʪʘʚʢʠ ʥʘ ʧʦʤʝʱʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ
ʦʬʠʩʥʳʭ ʮʝʥʪʨʘʭ. ʇʨʠ ʵʪʦʤ ʚ ʩʣʫʯʘʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʤʝʱʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʠʣʠ
ʚʪʦʨʦʤ ʵʪʘʞʘʭ ʚ ʦʬʠʩʥʳʭ ʦʙʲʝʢʪʘʭ ʚ ʤʝʩʪʘʭ ʩ ʚʳʩʦʢʦʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ ʫʨʦʚʝʥʴ
ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʤʦʞʝʪ ʙʳʪʴ ʠ ʚʳʰʝ, ʜʦ 4000 ʨʫʙ./ ʤ2 ʚ ʤʝʩʷʮ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ
ʧʦʤʝʱʝʥʠʷ ʥʦʩʷʪ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʪʦʨʛʦʚʳʡ ʭʘʨʘʢʪʝʨ.

ʈʳʥʦʢ ʦʬʠʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʢʨʠʟʠʩʥʳʝ
ʷʚʣʝʥʠʷ, ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ: ʩʧʨʦʩ ʥʘ ʦʬʠʩʥʳʝ ʧʦʤʝʱʝʥʠʷ ʦʩʪʘʝʪʩʷ ʩʪʘ-
ʙʠʣʴʥʳʤ. ʇʦʩʢʦʣʴʢʫ ʩʨʦʢʠ ʩʜʘʯʠ ʢʨʫʧʥʳʭ ʦʬʠʩʥʳʭ ʦʙʲʝʢʪʦʚ ʧʝʨʝʥʦʩʷʪʩʷ,
ʚʦʟʤʦʞʝʥ ʨʦʩʪ ʘʨʝʥʜʥʳʭ ʩʪʘʚʦʢ ʥʘ ʦʬʠʩʳ. ʅʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʟʘʢʣʶʯʝʥʠʷ
ʜʦʣʛʦʩʨʦʯʥʳʭ ʘʨʝʥʜʥʳʭ ʜʦʛʦʚʦʨʦʚ ʚʤʝʩʪʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ
ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊ. ɺ. ʄʝʞʫʝʚʘ
© ʉ. ɹ. ʉʧʠʨʠʥ, 2016

ʋɼʂ 528.91
ʂ. ʈ. ʉʳʜʳʢʦʚʘ, ʉɻʋɻʠʊ

ʇʈʀʄɽʅɽʅʀɽ ʊʈɽʍʄɽʈʅʆʁ ɻʈɸʌʀʂʀ ɺ ʂɸʈʊʆɻʈɸʌʀʀ
ʅɸ ʇʈʀʄɽʈɽ ʊʋʈʀʉʊʉʂʆʁ ʂɸʈʊʓ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ

ʏʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦ-
ʵʪʦʤʫ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ ʩ ʧʦʥʠʤʘʥʠʝʤ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʦ-
ʙʨʘʞʝʥʥʦʡ ʥʘ ʢʘʨʪʘʭ. ʅʘ ʢʘʨʪʘʭ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʠʥʪʝʨ-
ʧʨʝʪʠʨʦʚʘʥʥʦʤ ʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʥʦʤ ʚʠʜʘʭ, ʧʦʵʪʦʤʫ ʙʳʚʘʝʪ ʩʣʦʞʥʦ ʝʛʦ ʧʦʥʷʪʴ
ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʠ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ
ʦʙʣʘʩʪʷʭ 3D ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʜʝʣʘʷ
ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʨʪʦʛʨʘʬʠʠ.
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ʉʬʝʨʘ ʪʫʨʠʟʤʘ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʷʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ
ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʰʠʨʦʢʦʤʫ
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʫʨʠʩʪʩʢʠʭ ʢʘʨʪ ʥʝ ʪʦʣʴʢʦ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʠʜʝ (ʦʪʧʝʯʘʪʘʥ-
ʥʳʭ ʥʘ ʙʫʤʘʛʝ), ʥʦ ʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʚʘʨʠʘʥʪʝ. ɿʥʘʯʠʪ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ
ʩʦʟʜʘʥʠʷ ʥʝ ʧʨʦʩʪʦ ʪʫʨʠʩʪʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʘ ʜʘʞʝ ʪʫʨʠʩʪʩʢʠʭ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʊʀʉ). ɺ ʪʘʢʫʶ ʊʀʉ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʥʝ ʧʨʦʩʪʦ ʠʥʬʦʨʤʘʮʠʶ
ʦʙ ʦʙʲʝʢʪʘʭ ʪʫʨʠʟʤʘ, ʤʘʨʰʨʫʪʘʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʦ ʠ 3D ʤʦ-
ʜʝʣʴ ʠʥʪʝʨʝʩʫʶʱʝʡ ʦʙʣʘʩʪʠ.

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʪʫʨʠʩʪʩʢʦʡ 3D-ʢʘʨʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʨʝʩʧʫʙʣʠʢʠ
ʂʨʳʤ.

ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ:
– ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʢʘʨʪʦʛʨʘʬʠʠ;
– ʠʟʫʯʠʪʴ ʩʧʦʩʦʙʳ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʪʫʨʠʟʤʘ ʥʘ ʢʘʨʪʝ;
– ʠʟʫʯʠʪʴ ʩʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ «Autodesk 3ds

Max»;
– ʦʪʦʙʨʘʟʠʪʴ ʦʙʲʝʢʪʳ, ʠʥʪʝʨʝʩʫʶʱʠʝ ʪʫʨʠʩʪʦʚ ʠ ʵʢʩʢʫʨʩʘʥʪʦʚ ʚ 3D;
– ʩʦʟʜʘʪʴ ʬʨʘʛʤʝʥʪ ʪʫʨʠʩʪʢʦʡ ʢʘʨʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʨʝʩʧʫʙʣʠʢʠ ʂʨʳʤ

ʩ ʧʨʠʤʝʥʝʥʠʝʤ «Autodesk 3ds Max».
ʈʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʩʪʦʷʥʥʦʝ ʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʚʫʭʤʝʨʥʳʭ ʢʘʨʪ ʢ ʦʙʲʝʤʥʳʤ
ʤʦʜʝʣʷʤ, ʦʪʦʙʨʘʞʘʶʱʠʤ ʦʙʲʝʢʪʳ ʤʝʩʪʥʦʩʪʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘ
ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʪʨʝʭʤʝʨʥʳʝ (ʧʝʨʩʧʝʢʪʠʚʥʳʝ) ʢʘʨʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ
ʩʘʤʳʭ ʥʘʛʣʷʜʥʳʭ ʠ ʧʦʥʷʪʥʳʭ ʚʠʜʦʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ.

ʅʘ ʪʫʨʠʩʪʩʢʠʭ ʢʘʨʪʘʭ ʫʯʨʝʞʜʝʥʠʷ ʠ ʦʙʲʝʢʪʳ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘ-
ʥʠʷ, ʘ ʪʘʢ ʞʝ ʧʘʤʷʪʥʠʢʠ ʢʫʣʴʪʫʨʳ, ʠʩʪʦʨʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʠʥʪʝʨʝʩʥʳʝ ʦʙʲʝʢʪʳ
ʧʨʠʨʦʜʳ ʧʦʢʘʟʳʚʘʶʪʩʷ ʩʧʦʩʦʙʦʤ ʟʥʘʯʢʦʚ (ʩʠʤʚʦʣʠʯʝʩʢʠʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʣʠ
ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ). ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ
ʦʙʲʝʢʪʳ ʪʘʢʠʤ, ʢʘʢʠʤʠ ʤʳ ʧʨʠʚʳʢʣʠ ʠʭ ʚʠʜʝʪʴ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʝ-
ʣʘʷ ʢʘʨʪʳ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤʠ, ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʠʥʪʝʨʝʩʥʳʤʠ, ʧʦʥʷʪʥʳʤʠ ʰʠ-
ʨʦʢʦʤʫ ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʶʱʠʤʠ ʣʝʛʝʥʜʳ.

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ «Autodesk 3ds Max» ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟ-
ʣʠʯʥʳʝ 3D – ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʛʦ ʥʘʩ ʤʠʨʘ. ʂ ʪʘʢʠʤ ʦʙʲʝʢʪʘʤ ʤʦʞ-
ʥʦ ʦʪʥʝʩʪʠ ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʫʣʴʪʫʨʳ, ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʨʠʨʦ-
ʜʳ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʥʘʥʝʩʪʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʢʘʨʪʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦ-
ʩʪʠ ʦʙʲʝʢʪʦʚ, ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʧʨʦ-
ʛʨʘʤʤʝ.

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 3D ʦʙʲʝʢʪʳ
ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʂʨʳʤ: ʜʚʦʨʝʮ «ʃʘʩʪʦʯʢʠʥʦ ʛʥʝʟʜʦ», ʄʘʩʩʘʥʜ-
ʨʦʚʩʢʠʡ ʜʚʦʨʝʮ, ʃʠʚʘʜʠʡʩʢʠʡ ʜʚʦʨʝʮ, ʜʚʦʨʝʮ ʢʥʷʛʠʥʠ ɻʘʛʘʨʠʥʦʡ, ʭʨʘʤ
ʉʚ. ɺʣʘʜʠʤʠʨʘ, ʌʦʨʦʩʩʢʘʷ ʮʝʨʢʦʚʴ, ʤʝʯʝʪʴ «ɼʞʫʤʘïɼʞʫʤʘ», ʗʣʪʠʥʩʢʠʡ ʪʝʘʪʨ
ʠʤʝʥʠ ɸ.ʇ.ʏʝʭʦʚʘ, «ɹʝʩʝʜʢʘ ʚʝʪʨʦʚ».

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽ. ʃ. ʂʘʩʴʷʥʦʚʘ,
ʢ.ʪ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇ. ʖ. ɹʫʛʘʢʦʚ
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ʋɼʂ 004
ʊ. ɸ. ʉʦʣʦʚʴʝʚʘ, ʉɻʋɻʠʊ

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ
ʅɽʇʈɽʈʓɺʅʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ ʊɽʍʅʆɻɽʅʅʓʍ ʆɹʒɽʂʊʆɺ
ʇʆ ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʄ ɼɸʅʅʓʄ

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʥʠʞʝ-
ʥʠʝʤ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷ-
ʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʇɺʉ).

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ɸʉʄ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘ-
ʯʫ ʠʥʬʦʨʤʘʮʠʠ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʙʝʟ ʚʠʟʫʘʣʴʥʦʛʦ ʠʭ ʦʩʤʦʪʨʘ. ɼʘʥ-
ʥʳʝ ʠʟʤʝʨʝʥʠʡ ʩ ʜʘʪʯʠʢʦʚ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʟʣʠʯʥʳʤ ʧʫ-
ʪʝʤ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ʆʜʥʘʢʦ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʠ ʦʙʲʝʢʪʠʚ-
ʥʦʡ ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ.

ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ,
ʧʦʟʚʦʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʚʨʝʤʝʥʥʦ (ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ) ʦʩʫʱʝʩʪ-
ʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʇɺʉ ʦʙʲʝʢʪʘ, ʥʦ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝ-
ʜʫʧʨʝʞʜʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ
ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ.

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘ-
ʥʠʤʘʶʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʢ ʟʘʨʫʙʝʞʥʳʭ, ʪʘʢ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ,
ʪʘʢʠʭ ʢʘʢ National Instruments, Leica Geosystems, «ɻʝʦʪʝʢ», «ʃ-ʂɸʈɼ», «ʉʠʩʪʝ-
ʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ», «Link-Belt» (ʉʐɸ), ʅʇʇ «ʄɽʈɸ», «General Electric» ʠ ʪ. ʜ.

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʩ ʢʦʥʪʨʦʣʠ-
ʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʟ ʚʠʟʫʘʣʴʥʦʛʦ ʠʭ ʦʩʤʦʪʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʘ
ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ
ʩ ʙʘʟ ʜʘʥʥʳʭ ɸʉʄ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʟʘʜʘʥʥʳʤ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʘʤ ʠ ʧʝʨʝʜʘʚʘʪʴ ʩʚʝʜʝʥʠʷ ʧʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʶ.

ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʣʝʞʘʪ ʧʨʦʮʝʜʫ-
ʨʳ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ ʘʛʨʝʛʠʨʦʚʘʥʠʷ. ɸʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʵʪʘ-
ʧʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ:

1) ʚʩʝ ʢʦʦʨʜʠʥʘʪʳ - ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʝʜʠʥʳʡ ʚʝʢʪʦʨ,
ʜʚʠʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ;

2) ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ
ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʦʧʘʩʥʦʝ ʠ ʥʝʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ;

3) ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʛʥʦʟ ʤʝʪʦʜʦʤ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʙʣʠʞʝʥʠʷ;
4) ɺʳʧʦʣʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʦʙʲʝʢʪʘ:
- ʮʝʣʝʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʙʣʦʢʘʤ ɸ, B, ʉ.
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- ʩʪʨʫʢʪʫʨʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʯʘʩʪʝʡ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝ-
ʨʠʟʘʮʠʠ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ – ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʢʣʘʩʪʝʨʘʤ, ʥʦ ʥʝ
ʠʟʤʝʨʷʶʪʩʷ ʨʘʩʩʪʦʷʥʠʷ.

ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʟʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚʳʧʦʣʥʝʥʘ ʷʟʳʢʝ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++. ɹʳʣ ʥʘʧʠʩʘʥ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ, ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪ-
ʥʳʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ.

ʈʠʩ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʬʦʨʤʘ ʩʠʩʪʝʤʳ

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʡ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʚʳʧʦʣʥʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʪ. ʝ.
ʧʨʘʚʠʣʴʥʦ ʣʠ ʀʉ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ.

ɺ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʠʝ ʠʤʠʪʘʮʠʦʥ-
ʥʳʝ ʤʦʜʝʣʠ, ʢʘʢ:

- ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ «ʧʦʢʦʷ» ʦʙʲʝʢʪʘ;
- ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ;
- ʠʤʠʪʘʮʠʷ ʨʝʟʢʦʛʦ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ.
ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʦʮʝʥʢʠ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʫ-

ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦ.
ɺ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʘʣʛʦ-

ʨʠʪʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʛʝʦʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ (ʇɺʉ) ʦʙʲʝʢʪʘ ʠ ʚʳʧʦʣʥʝʥʘ ʧʨʘʢʪʠʯʝ-
ʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʠʩʪʝʤʳ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʨʝʜʩʪʚʘʤʠ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++
Builder 6 ʙʳʣʘ ʩʦʟʜʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʪʦʢʘ ʚʭʦʜʥʳʭ
ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ (ʇɺʉ) ʩ ʧʦʤʦʱʴʶ, ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʥʠ-
ʮʳ ʦʧʘʩʥʦʛʦ ʠ ʥʝ ʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʊ. ʖ. ɹʫʛʘʢʦʚʘ
© ʊ. ɸ. ʉʦʣʦʚʴʝʚʘ, 2016
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ʋɼʂ 004
ʊ. ɸ. ʉʦʣʦʚʴʝʚʘ, ʉɻʋɻʠʊ

ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɻʀʉ-ʊɽʍʅʆʃʆɻʀʁ ɺ ʉʀʉʊɽʄɽ
ʇʃɸʅʀʈʆɺɸʅʀʗ ʀ ʋʇʈɸɺʃɽʅʀʗ ʊɽʈʈʀʊʆʈʀɽʁ

ʉʝʛʦʜʥʷ ʩʣʦʞʥʦ ʦʪʳʩʢʘʪʴ ʩʬʝʨʫ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʝ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝ-
ʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ – ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ.

ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʛʝʦʠʥʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʮʝʥʥʳʤ ʜʦʩʪʦʷʥʠʝʤ, ʧʦ-
ʵʪʦʤʫ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʦʟʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ
ʨʘʙʦʪʫ ʛʝʦʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʛʝʦʦʙʨʘʙʦʪʢʠ.

ʅʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʳʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ
ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʡ, ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦ-
ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʊʀʉ).

ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʙʦʪ-
ʢʠ ʛʝʦʜʘʥʥʳʭ, ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ArcGIS ʠ ArcMap.

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ ʧʨʠʣʦʞʝ-
ʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʡ:
-ʅʘʩʪʦʣʴʥʳʝ ɻʀʉ (ʘʚʪʦʨʠʟʘʮʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʠ);
-ʉʝʨʚʝʨʥʳʝ ɻʀʉ (ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ);
-ɺʩʪʨʘʠʚʘʝʤʳʝ ɻʀʉ (ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ɻʀʉ);
-ʄʦʙʠʣʴʥʳʝ ɻʀʉ (ʨʝʰʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ «ʧʦʣʝ»).
ʊʝʭʥʦʣʦʛʠʠ ArcGIS ʠ ArcMap ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʩʧʦʩʦʙʘʤ ʠʭ

ʨʝʘʣʠʟʘʮʠʠ (ʩʝʨʚʝʨʳ): ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʫʙʣʠʢʘʮʠʠ ʢʘʨʪ, ʬʫʥʢʮʠʠ
ɻʀʉ, ʤʝʪʘʜʘʥʥʳʝ, ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʩʝʨʚʝʨ ArcGIS Server
Basic Edition (ArcSDE), ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ
ʜʦʩʪʫʧʘ ʢ ʙʦʣʴʰʠʤ ʦʙʲʸʤʘʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʝʨʚʝʨ ʧʫʙʣʠʢʘʮʠʠ
ʢʘʨʪ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʫʙʣʠʢʘʮʠʠ ʢʘʨʪ, ʘ ʉʝʨʚʝʨ ʬʫʥʢʮʠʠ ɻʀʉ
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ɻʀʉ. ʅʦ, ʢʘʢ ʧʨʘʚʠʣʦ, VPN
ʠʩʧʦʣʴʟʫʶʪ ʩʤʝʰʘʥʥʳʝ ʚʘʨʠʘʥʪʳ, ʢʦʛʜʘ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ:
ʛʝʦʙʨʘʙʦʪʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʠ.

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʙʝʩ-
ʧʣʘʪʥʳʝ ɻʀʉ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʥʳʤ ʧʦʣʴʟʦʚʘʪʝ-
ʣʷʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ɻʀʉ.

ArcGIS ʠ ArcMap ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ:
-ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʩʠʩʪʝʤʦʡ;
-ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʨʦʚʥʷ ʧʨʝʜʧʨʠʷʪʠʷ (ERP);
-ʧʦʜʜʝʨʞʢʘ ʦʪʢʨʳʪʳʭ ʩʪʘʥʜʘʨʪʦʚ ɻʀʉ (OGC, ʉʐɸ).
ɺʳʚʦʜ: ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʛʝʦʜʘʥʥʳʭ ʜʣʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ɻʀʉ, ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ArcGIS ʠ ArcMap.
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ
ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ɻʀʉ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʞʝ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ «ʄʝʥʝʜʞʤʝʥʪ ʠ ʤʘʨʢʝ-
ʪʠʥʛ ʚ ɻʀʉ-ʧʨʦʝʢʪʘʭ».

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʀ. ʗ. ɹʘʨʣʠʘʥʠ
© ʊ. ɸ. ʉʦʣʦʚʴʝʚʘ, 2016

ʋɼʂ 528.91
ʀ. ʀ. ʉʦʣʦʚʝʡ, ɸ. ɸ. ʃʝʚʘʰʦʚ, ʇ. ʉ. ʂʫʣʠʯʢʦʚ, ʉɻʋɻʠʊ

ʉʆʉʊɸɺʃɽʅʀɽ ʇʈʆɽʂʊɸ ɺɽʈʊʀʂɸʃʔʅʆʁ ʇʃɸʅʀʈʆɺʂʀ
ɻʆʈʆɼʉʂʆʁ ʊɽʈʈʀʊʆʈʀʀ ʉ ʇʈʀʄɽʅɽʅʀɽʄ
ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ AUTODESK

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢ-
ʪʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʘʥʘʣʦʚ
ʠ ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ
(ʘʥʘʣʠʪʠʯʝʩʢʠʤ, ʛʨʘʬʠʯʝʩʢʠʤ, ʤʦʜʝʣʴʥʦ-ʛʨʘʬʠʯʝʩʢʠʤ, ʤʘʢʝʪʥʦ-ʛʨʘʬʠʯʝʩʢʠʤ),
ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʩʥʦ-
ʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ (ʎʄʄ). ʀʤʝʥʥʦ ʎʄʄ
ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ
(ɸʉʋ). ʇʨʦʝʢʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ – ʦʙʷʟʘʪʝʣʴʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʛʝʥʝ-
ʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʘ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʰʝʡ ʪʝ-
ʤʳ ʥʝ ʧʦʜʣʝʞʠʪ ʩʦʤʥʝʥʠʶ. ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʥʘ ʧʨʠʤʝʨʝ ʪʝʨ-
ʨʠʪʦʨʠʠ ʞʠʣʦʛʦ ʢʚʘʨʪʘʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʜʫʢʪʘ AutoCAD Civil 3D.

ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ
Civil 3D ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʞʠʣʦʛʦ ʢʚʘʨʪʘʣʘ,
ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʝʤʦʚ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Civil 3D.

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʫ, ʙʳʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʝʥ ʧʨʦʛʨʘʤʤ-
ʥʳʡ ʢʦʤʧʣʝʢʩ Civil 3D.

ʆʙʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʘʷ.
ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʜʛʨʫʟʢʘ ʨʘʩʪʨʦʚʦʡ ʧʦʜʣʦʞʢʠ ʧʣʘʥʘ ʢʚʘʨʪʘʣʘ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ.
ɿʘʪʝʤ ʩʦʟʜʘʶʪʩʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʩʠʪʫʘʮʠʠ ʠ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ. ʇʦ
ʧʦʣʫʯʝʥʥʦʡ ʎʄʄ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ʫʣʠʮ ʠ ʧʨʦ-
ʝʢʪʠʨʫʶʪʩʷ ʦʪʤʝʪʢʠ ʧʝʨʝʢʨʝʩʪʢʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʟʝʤʣʷʥʳʭ
ʨʘʙʦʪ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʩʨʝʟʢʠ, ʧʦʜʩʳʧʢʠ ʛʨʫʥʪʘ +1,2 ʤ. ɼʦʧʫʩʪʠʤʳʝ
ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʫʢʣʦʥʦʚ ʫʣʠʮ (ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʦʪʚʦʜʘ ʠ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʜʚʠʞʝʥʠʷ): min 4‰ (0,004), max 60 ‰ ʠ 80‰ (0,060; 0,080). ɺʳʧʦʣʥʷʝʪʩʷ
ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʧʦ ʫʣʠʮʘʤ ʠ ʨʝʰʝʥʠʝ ʧʝʨʝʢʨʝʩʪʢʦʚ.
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ɼʘʣʝʝ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳ-
ʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʟʜʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦ-
ʩʪʷʤʠ: ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʦʝʢʪʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʝʣʴʝʬʘ.

ʈʘʙʦʪʘ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ: ʥʘʛʣʷʜʥʦʩʪʴ, ʫʜʦʙʥʳʡ
ʠʥʪʝʨʬʝʡʩ, ʩʢʦʨʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʦ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʥʘ ʥʘ-
ʯʘʣʴʥʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻ. ɺ. ʃʠʬʘʰʠʥʘ
© ʀ. ʀ. ʉʦʣʦʚʝʡ, ɸ. ɸ. ʃʝʚʘʰʦʚ, ʇ. ʉ. ʂʫʣʠʯʢʦʚ, 2016

ʋɼʂ 004
ʂ. ʉ. ʉʤʠʨʥʦʚ, ʉɻʋɻʠʊ

ʊɽʍʅʆʃʆɻʀʀ ɼʆʇʆʃʅɽʅʅʆʁ ʈɽɸʃʔʅʆʉʊʀ

ʎʝʣʴ ʨʘʙʦʪʳ – ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦ-
ʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ.

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ – ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ,
ʧʨʦʱʝ ʛʦʚʦʨʷ, ʢʦʛʜʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ.

ɺʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝ-
ʯʝʩʪʚʦ ʩʪʦʠʪ ʥʘ ʧʦʨʦʛʝ ʨʘʜʠʢʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʚʳʯʥʦʛʦ ʫʢʣʘʜʘ ʞʠʟʥʠ, ʢʦ-
ʪʦʨʳʝ ʙʫʜʫʪ ʚʳʟʚʘʥʳ ʧʨʠʭʦʜʦʤ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚʦ ʚʩʝ
ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʧʝʨʝʚʝʨʥʫʪʴ ʦʙʫʯʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦ ʚʩʝʭ ʝʛʦ
ʬʦʨʤʘʭ. ʂʘʞʜʳʡ ʫʯʠʪʝʣʴ, ʢʘʞʜʳʡ ʵʢʩʧʝʨʪ, ʢʘʞʜʳʡ ʠʩʢʘʪʝʣʴ ʧʨʠʢʣʶʯʝʥʠʡ ʤʦ-
ʞʝʪ ʧʦʢʘʟʘʪʴ ʚʩʝ, ʯʪʦ ʜʝʣʘʝʪ ʠ ʢʘʢ ʜʝʣʘʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʷʪʴ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʥʳʝ ʩʬʝʨʳ ʞʠʟ-
ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʠ ʧʝʨʚʦʩʪʝʧʝʥʥʦ ʚ ʦʙʨʘʟʦʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ
ʟʘʜʘʯʝʡ.

ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʤʦʛʫʪ ʩʝʨʴʝʟʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ
ʩʪʘʥʜʘʨʪʦʚ. ʊʘʢ, ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʫʯʝʥʠʢʠ ʩʤʦʛʫʪ ʚʝʨʪʝʪʴ ʠ ʩʙʨʘʩʳʚʘʪʴ ʩ ʨʘʟ-
ʥʦʡ ʚʳʩʦʪʳ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʤʠʪʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʚʦ-
ʠʭ ʨʝʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. ʅʘ ʫʨʦʢʘʭ ʭʠʤʠʠ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʨʘʙʦʪʘ ʩ ʨʘʜʠʦʘʢ-
ʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʟʜʦ-
ʨʦʚʴʷ. ɺ ʧʨʝʜʤʝʪʘʭ, ʪʨʝʙʫʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʥʘʚʳʢʦʚ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ
ʩʦʟʜʘʪʴ ʥʘʛʣʷʜʥʫʶ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʛʦ ʟʜʘʥʠʷ, ʦʩʤʦʪʨʝʪʴ ʝʛʦ ʩ ʨʘʟʥʳʭ ʨʘʢʫʨʩʦʚ
ʠ ʜʘʞʝ ʠʟʥʫʪʨʠ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʦʛʨʦʤʥʘʷ ʚʳʛʦʜʘ, ʢʘʢ ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʯʪʦ
ʩʤʦʛʫʪ ʧʨʦʷʚʠʪʴ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʠʭ
ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʩʪʘʥʝʪ ʣʝʛʯʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ.
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ʇʦʤʠʤʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʤʦʛʫʪ ʠʟʤʝ-
ʥʠʪʴ ʪʘʢʠʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʬʠʥʘʥʩʦʚʳʝ ʩʣʫʛʠ,
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʪ. ʜ.

ʇʝʨʩʧʝʢʪʠʚʘ ʚʠʜʝʦʠʛʨ ʚʳʛʣʷʜʠʪ ʝʱʝ ʠʥʪʝʨʝʩʥʝʝ. ʄʳ ʩʤʦʞʝʤ ʩʦʚʝʨʰʠʪʴ
ʧʫʪʝʰʝʩʪʚʠʝ ʢʦ ʜʥʫ ʤʦʨʷ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʚʦʜʥʦʡ ʜʨʦʥ ʩ 360-ʛʨʘʜʫʩʥʦʡ ʢʘʤʝʨʦʡ,
ʧʦʠʛʨʘʪʴ ʩ ʤʦʨʩʢʠʤʠ ʯʝʨʪʷʤʠ ʠ ʫʛʨʷʤʠ, ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʝʱʝ ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʝ
ʚʠʜʳ ʤʦʨʩʢʠʭ ʛʘʜʦʚ. ʄʳ ʤʦʛʣʠ ʙʳ ʦʪʧʨʘʚʠʪʴʩʷ ʚ ʢʦʩʤʦʩ, ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʩʣʝ-
ʪʘʪʴ ʥʘ ʣʶʙʫʶ ʠʟ ʧʣʘʥʝʪ ʚ ʥʘʰʝʡ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ.

ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʩʠʤʫʣʷʪʦʨʳ ʩʪʘʥʫʪ ʧʨʠʚʳʯʥʳʤ ʜʝʣʦʤ ʫʞʝ ʯʝʨʝʟ ʧʘʨʫ ʣʝʪ,
ʠ ʩʪʫʜʝʥʪʳ-ʤʝʜʠʢʠ ʩʤʦʛʫʪ ʠʩʩʣʝʜʦʚʘʪʴ ʪʝʣʘ ʠ ʦʨʛʘʥʳ «ʚʞʠʚʫʶ». ʀʟʫʯʘʪʴ ʥʦ-
ʚʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ, ʘ ʠʭ ʥʝʫʜʘʯʠ ʥʝ ʙʫʜʫʪ ʧʨʝʩʣʝʜʦʚʘʪʴʩʷ ʶʨʠʩʪʘʤʠ.

ɻʣʘʚʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʚʦʜʥʠʢʦʤ ʚ ʜʨʫʛʫʶ ʨʝʘʣʴʥʦʩʪʴ ʷʚʣʷʶʪ-
ʩʷ ʦʯʢʠ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʚʩʝʤʠ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ.

ʅʦ ʝʩʪʴ ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʘ ʧʣʦʭʦ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʈʦʩʩʠʠ. ʇʝʨʚʦʩʪʝʧʝʥʥʦ ʵʪʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʦʢʘ ʤʘʣʦ ʢʪʦ ʚʠʜʠʪ
ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʠʚ ʨʳʥʦʢ ʵʪʦʡ ʦʪʨʘʩʣʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʯ-
ʢʠ Oculus Rift ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʟʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ ʯʝʣʦʚʝ-
ʢʘ. ʆʥʠ ʠʤʝʶʪ ʥʝʚʳʩʦʢʫʶ ʮʝʥʫ ʠ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫ-
ʛʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʚ ʜʘʥʥʦʤ ʩʧʝʢʪʨʝ ʧʨʝʜʣʦʞʝʥʠʡ.

ɽʩʣʠ ʚʩʝ ʚʫʟʳ ʩʪʨʘʥʳ ʩʪʘʥʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʚ ʩʚʦ-
ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʪʦ ʫʞʝ ʯʝʨʝʟ ʧʘʨʫ ʣʝʪ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʚʳ-
ʧʫʩʢʘʝʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʘʩʪʠʪ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʉ. ʖ. ʂʘʮʢʦ
© ʂ. ʉ. ʉʤʠʨʥʦʚ, 2016

ʋɼʂ 528.3
ʉ. ɸ. ʉʝʨʛʝʝʚ, ʉɻʋɻʠʊ

ɸʅɸʃʀɿ ʊʆʏʅʆʉʊʀ ʀɿʄɽʈɽʅʀʁ ɺ ʃʀʅɽʁʅʆ-ʋɻʃʆɺʓʍ
ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʇʆʉʊʈʆɽʅʀʗʍ

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʬʠʟʠ-
ʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳʭ ʠʟʤʝʨʝʥʠʡ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʭ ʘʥʘʣʠʟʘ ʧʦ ʚʠʜʘʤ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ – ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʫʛʣʦʚʳʭ ʠ ʣʠ-
ʥʝʡʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʦʜʥʦʤ ʦʙʲʝʢʪʝ.

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʰʪʘʙʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʦʯʥʦ-
ʩʪʠ (ʄʇʊ) ʚ ʨʘʤʢʘʭ ʘʣʛʦʨʠʪʤʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩ-
ʧʝʯʝʥʠʠ Microsoft Office Excel.

ʈʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʛʝʦʜʝʟʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ
ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʣʝʞʘʱʝʡ
ʘʥʘʣʠʟʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ
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ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳʝ ʠʟʤʝʨʝ-
ʥʠʷ (ʫʛʣʦʚʳʝ, ʣʠʥʝʡʥʳʝ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ), ʫʨʘʚʥʝʥʥʳʝ ʟʥʘ-
ʯʝʥʠʷ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʜʘʥʥʳʝ ʠʟ ʢʘʪʘʣʦʛʦʚ ʠ ʧʨʦʯʠʝ ʤʘʪʝʨʠʘ-
ʣʳ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ.

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ
ʜʨʦʙʴʶ ů2 = (VTȚK-1Ț V) / n. ɺʝʢʪʦʨ ʠʩʪʠʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʦʧʨʘʚʦʢ V ʧʨʝʜʩʪʘʚʣʷ-
ʝʪ ʩʦʙʦʡ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʠʩʪʠʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʝʢʪʦʨʘ ʜʘʥʥʳʭ Y ʠ ʚʝʢʪʦʨʦʤ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ y: V = Y – y. ɽʜʠʥʠʯʥʦʩʪʴ ʤʘʩʰʪʘʙʥʦʛʦ
ʤʥʦʞʠʪʝʣʷ ů2 ʜʦʢʘʟʳʚʘʝʪʩʷ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘ-
ʥʠʷ: ɽ(ů2) = ɽ[(VTȚK-1ȚV) / n] = n / n ſ1. ɸʧʦʩʪʝʨʠʦʨʠ ʙʝʟʨʘʟʤʝʨʥʳʡ ʤʘʩʰʪʘʙʥʳʡ
ʧʦʢʘʟʘʪʝʣʴ ʪʦʯʥʦʩʪʠ 2~s  ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʅʂ-ʧʦʧʨʘʚʦʢ. ʊʦʛʜʘ (

rVKV T /)~~(~ 122 -=m=s ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʥʘ ʥʝʩʤʝʱʸʥʥʦʩʪʴ ʧʦʜ-
ʪʚʝʨʞʜʘʝʪ ʝʜʠʥʠʯʥʦʩʪʴ ʘʧʨʠʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʦʯʥʦʩʪʠ
ʜʘʥʥʳʭ. ʇʨʘʢʪʠʯʝʩʢʠ, ʘʧʦʩʪʝʨʠʦʨʥʦʝ ʟʥʘʯʝʥʠʝ ʄʇʊ 2m  ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ
ʝʜʠʥʠʮʳ. ɼʦʧʫʩʪʠʤʦʩʪʴ ʦʪʣʠʯʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʪʸʤ ʧʨʦʚʝʨʢʠ ʥʫʣʝʚʦʡ ʛʠ-
ʧʦʪʝʟʳ }1{ 2

0
2

0 ¹s=s=H .
ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳʭ ʠʟʤʝʨʝ-

ʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʨʠʮʘ ʠʟʙʳʪʦʯʥʦʩʪʝʡ. ʄʘʪʨʠʮʘ ʠʟʙʳʪʦʯʥʦʩʪʝʡ Rnn ʧʨʝʦʙ-
ʨʘʟʫʝʪ ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩʚʷʟʠ
Ln1 ʚ ʄʅʂ-ʧʦʧʨʘʚʢʠ 1

~
nV . ʄʘʪʨʠʮʫ ʠʟʙʳʪʦʯʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ

ʬʦʨʤʫʣʦʡ: R = VK ~ ȚK-1.
ʉ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ ʠʟʙʳʪʦʯʥʦʩʪʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʫʨʘʚʥʠʚʘʥʠʝ ʣʠʥʝʡ-

ʥʦ-ʫʛʣʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ 2 ʢʣʘʩʩʘ ʠ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ ʤʦʩ-
ʪʦʚʦʡ ʪʨʠʘʥʛʫʣʷʮʠʠ. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʘʧʦʩʪʝʨʠʦʨʥʦʛʦ ʄʇʊ ʧʨʠ ʩʦ-
ʚʤʝʩʪʥʦʤ ʫʨʘʚʥʠʚʘʥʠʠ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ɛ1

2 ɛ2
2 ʠ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ

ʧʨʠ ʨʘʟʜʝʣʴʥʦʤ ʫʨʘʚʥʠʚʘʥʠʠ ʢʘʞʜʦʡ ʛʨʫʧʧʳ: ɛI
2 ɛII

2. ʆʥʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʫʨʘʚʥʠʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʵʪʠ ʧʦʩʣʝʜʥʠʝ ʟʘ-
ʚʠʩʷʪ ʦʪ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʙʣʦʢʦʚ ʚʝʢʪʦʨʘ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳ-
ʚʦʜ. ʇʦʢʘʟʘʪʝʣʠ ʪʦʯʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ ʠʟʙʳʪʦʯʥʦʩʪʝʡ ʧʨʠ
ʩʦʚʤʝʩʪʥʦʤ ʫʨʘʚʥʠʚʘʥʠʠ ɛ1

2 ɛ2
2, ʧʦʟʚʦʣʷʶʪ ʩʦʧʦʩʪʘʚʠʪʴ ʄʇʊ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ

ʠʟʤʝʨʝʥʠʡ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʨʘʟʜʝʣʴʥʦʤʫ ʫʨʘʚʥʠʚʘʥʠʶ, ʪʘʢ ʢʘʢ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ
ɛ1

2 /  ɛ2
2 ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ɛ1

2 >  ɛ2
2, ʪʦ

ʠ ɛI
2 > ɛII

2.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɺ. ɸ. ʇʘʜʚʝ
© ʉ. ɸ. ʉʝʨʛʝʝʚ, 2016
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ɸ. ɻ. ʉʚʘʥʢʫʣʦʚʘ, ʉ. ʈ. ʊʘʜʳʨʦʚʘ, ɸ. ʀ. ʐʘʧʦʚʘʣʦʚʘ, ʉɻʋɻʠʊ

ʌʀɿʀʏɽʉʂɸʗ ʂʋʃʔʊʋʈɸ ɺ ɾʀɿʅʀ ʉʊʋɼɽʅʊɸ ʉɻʋɻʠʊ

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʘʟʘʤʠ ʩʪʫʜʝʥʪʘ - ʚʳʧʦʣʥʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʫ ʩʦʩʪʦʷʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʠ ʤʘʪʝʨʠʘʣʴʥʦ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ
ʋʥʠʚʝʨʩʠʪʝʪʘ ʩ ʜʨʫʛʠʤʠ ɺʋɿʘʤʠ ʛʦʨʦʜʘ.

ʎʝʣʴʶ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ɺʋɿʘʭ ʷʚʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʧʦʜʛʦʪʦʚʢʝ
ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʳʭ, ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ
ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ.

ʋʯʝʙʥʳʝ ʟʘʥʷʪʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ
ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ.

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʥʝʦʙʭʦʜʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʦʨʪʠʚ-
ʥʳʡ ʠʥʚʝʥʪʘʨʴ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʩʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʚʠʜʘʤ
ʩʧʦʨʪʘ, ʧʦ ʠʥʪʝʨʝʩʘʤ, ʧʦ ʩʧʝʮʠʘʣʠʟʘʮʠʷʤ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ.

ʉɻʋɻʠʊ ʠʤʝʝʪ: ʩʧʦʨʪʠʚʥʳʡ ʟʘʣ ʜʣʷ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʬʠʟʠʯʝʩʢʦʡ
ʢʫʣʴʪʫʨʝ, ʟʘʣ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʛʠʤʥʘʩʪʠʢʠ, ʟʘʣ ʘʪʣʝʪʠʯʝʩʢʦʡ ʛʠʤʥʘʩʪʠʢʠ, ʟʘʣ
ʙʦʢʩʘ, ʬʫʪʙʦʣʴʥʘʷ ʧʣʦʱʘʜʢʘ, ʭʦʢʢʝʡʥʘʷ ʧʣʦʱʘʜʢʘ, ʩʪʨʝʣʢʦʚʳʡ ʪʠʨ.

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʜʨʫʛʠʭ ʋʥʠʚʝʨʩʠʪʝʪʦʚ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨ-
ʩʢʘ, ʤʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʩʧʦʨʪʠʚʥʫʶ ʙʘʟʫ, ʚ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʟʘʥʠʤʘʶʪʩʷ
ʩʪʫʜʝʥʪʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʚ ʥʘʰʝʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ʥʝʪ. ʅʘʜʝʝʤʩʷ,
ʯʪʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʢʘʬʝʜʨʫ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘʰʝʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ
ʞʜʫʪ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʙʫʜʫʪ: ʙʘʩʩʝʡʥ, ʠʛʨʦʚʦʡ ʟʘʣ, ʟʘʣ ʃʌʂ, ʩʦʚʨʝ-
ʤʝʥʥʳʡ ʩʧʦʨʪʠʚʥʳʡ ʠʥʚʝʥʪʘʨʴ, ʩʪʘʜʠʦʥ, ʤʘʥʝʞ ʣʝʛʢʦʘʪʣʝʪʠʯʝʩʢʠʡ, ʟʘʣ ʆʌʇ,
ʣʳʞʥʘʷ ʙʘʟʘ, ʮʝʥʪʨ ʦʟʜʦʨʦʚʣʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʨʝʜʩʪʚʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴ-
ʪʫʨʳ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻ. ʇ. ʉʳʨʝʮʢʘʷ
© ɸ. ɻ. ʉʚʘʥʢʫʣʦʚʘ, ʉ. ʈ. ʊʘʜʳʨʦʚʘ, ɸ. ʀ. ʐʘʧʦʚʘʣʦʚʘ, 2016

ʋɼʂ 37:32.001
ʅ. ɸ. ʉʘʬʨʦʥʦʚʘ, ʉɻʋɻʠʊ

ʇʆʃʀʊʀʏɽʉʂɸʗ ʉʆʎʀɸʃʀɿɸʎʀʗ ʃʀʏʅʆʉʊʀ

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʚʳʰʝʥʠʝʤ ʨʦʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʠ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʦʣʠʪʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟ-
ʨʘʩʪʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ.

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɿʘʜʘʯʘʤʠ ʷʚ-
ʣʷʶʪʩʷ: ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʱʝʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦ-
ʩʪʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ.
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ʏʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʫʙʲʝʢʪʦʤ, ʠ ʦʙʲʝʢʪʦʤ ʧʦʣʠʪʠʢʠ. ʏʪʦʙʳ
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʦʩʤʳʩʣʝʥʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʣʠʪʠʢʝ, ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʧʦ-
ʣʠʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʦʧʳʪʦʤ, ʢʫʣʴʪʫʨʦʡ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʣʠʯʥʦʩʪʴ
ʩʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʦʣʠ ʠ ʬʫʥʢʮʠʠ. ɹʝʟ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʧʦʣʠʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʘʭ ʯʝʣʦʚʝʢ ʣʝʛ-
ʢʦ ʩʪʘʥʦʚʠʪʩʷ ʟʘʣʦʞʥʠʢʦʤ «ʯʫʞʠʭ», ʟʘʯʘʩʪʫʶ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ, ʘ ʧʦʨʦʡ ʠ ʥʝ-
ʙʝʟʦʧʘʩʥʳʭ ʧʦ ʩʚʦʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʛʨ.

ʊʝʨʤʠʥ «ʩʦʮʠʘʣʠʟʘʮʠʷ» ʙʳʣ ʚʚʝʜʝʥ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ (ʚ ʢʦʥʮʝ ʍIʍ ʚ.)
ʘʤʝʨʠʢʘʥʩʢʠʤ ʩʦʮʠʦʣʦʛʦʤ ʌʨʘʥʢʣʠʥʦʤ ɻʠʜʜʠʥʛʩʦʤ. ɻʠʜʜʠʥʛʩ ʧʦʥʠʤʘʣ ʧʦʜ
çʩʦʮʠʘʣʠʟʘʮʠʝʡ» «ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʘ», ʧʨʝʚʨʘʱʝʥʠʝ ʣʠʯ-
ʥʦʩʪʠ ʚ «ʩʫʱʝʩʪʚʦ ʩʦʮʠʘʣʴʥʦʝ».

ʇʦʟʞʝ ʩʦʮʠʘʣʠʟʘʮʠʶ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦ-
ʚʳʤʠ ʧʦʢʦʣʝʥʠʷʤʠ ʟʥʘʥʠʡ, ʚʝʨʦʚʘʥʠʡ, ʥʦʨʤ ʠ ʫʩʪʘʥʦʚʦʢ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʢʦʥ-
ʢʨʝʪʥʦʤ ʦʙʱʝʩʪʚʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ. ʆʜʥʘʢʦ ʨʘʟ-
ʥʳʝ ʥʘʫʯʥʳʝ ʰʢʦʣʳ ʧʦ-ʨʘʟʥʦʤʫ ʦʮʝʥʠʚʘʣʠ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʘʢ-
ʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ.

ʉʦʮʠʘʣʠʟʘʮʠʶ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʝʨʚʠʯʥʫʶ ʠ ʚʪʦʨʠʯʥʫʶ.
ʆʜʥʠ ʫʯʸʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʝʨʚʠʯʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ – ʵʪʦ ʦʙʫʯʝʥʠʝ ʩʦʮʠ-

ʘʣʴʥʳʤ ʥʦʨʤʘʤ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʞʠʟʥʠ, ʪʦ ʝʩʪʴ ʚ ʜʝʪʩʪʚʝ ʠ ʶʥʦʩʪʠ, ʘ ʚʪʦ-
ʨʠʯʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʟʘʭʚʘʪʳʚʘʝʪ ʟʨʝʣʦʩʪʴ ʠ ʩʪʘʨʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ
ʞʠʟʥʠ (ʬʦʨʤʘʣʴʥʦ-ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʦʮʠʘʣʠʟʘʮʠʠ).

ɼʨʫʛʠʝ ʫʯʸʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʝʨʚʠʯʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ, ʢʘʢ ʠ ʚʪʦʨʠʯʥʘʷ,
ʧʨʦʜʦʣʞʘʝʪʩʷ ʚʩʶ ʞʠʟʥʴ, ʠ ʦʥʠ ʥʝ ʜʝʣʷʪʩʷ ʧʦ ʧʦʣʦʚʠʥʘʤ ʞʠʟʥʠ. ʂʨʠʪʝʨʠʡ
ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʦʨʤʘʪʠʚʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ: ʧʝʨʚʠʯʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʧʨʦʪʝʢʘʝʪ
ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʬʦʨʤʘʣʴʥʳʭ ʘʛʝʥʪʦʚ (ʨʦʜʠʪʝʣʝʡ ʠ ʩʚʝʨʩʪʥʠʢʦʚ), ʘ ʚʪʦʨʠʯʥʘʷ –
ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʦʨʤ ʠ ʮʝʥʥʦʩʪʝʡ ʬʦʨʤʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʠʣʠ ʠʥʩʪʠʪʫʪʦʚ ʩʦʮʠʘʣʠ-
ʟʘʮʠʠ.

ɺʪʦʨʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʤʠʨʦʚʦʡ ʩʦʮʠʦʣʦʛʠʠ
ʪʨʘʜʠʮʠʦʥʥʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʪʝʨʤʠʥʳ «ʧʝʨʚʠʯʥʘʷ» ʠ «ʚʪʦʨʠʯʥʘʷ». ɺ ʥʘʯʘʣʝ
XX ʚʝʢʘ ʚʳʜʘʶʱʠʡʩʷ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʦʮʠʦʣʦʛ ʏ. ʂʫʣʠ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞ-
ʥʠʢʦʚ ʪʝʦʨʠʠ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʚʚʸʣ ʪʝʨʤʠʥʳ «ʧʝʨʚʠʯʥʘʷ ʛʨʫʧʧʘ» (ʟʥʘʢʦʤʳʝ ʣʶ-
ʜʠ) ʠ «ʚʪʦʨʠʯʥʘʷ ʛʨʫʧʧʘ» (ʥʝʟʥʘʢʦʤʳʝ ʣʶʜʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʦʨʤʘʣʴʥʳʭ ʠʥ-
ʩʪʠʪʫʪʦʚ).

ʇʝʨʚʠʯʥʳʝ ʛʨʫʧʧʳ – ʵʪʦ ʤʘʣʳʝ ʢʦʥʪʘʢʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʛʜʝ ʣʶʜʠ ʟʥʘʶʪ
ʜʨʫʛ ʜʨʫʛʘ, ʛʜʝ ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʶʪ ʥʝʬʦʨʤʘʣʴʥʳʝ, ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦ-
ʰʝʥʠʷ (ʩʝʤʴʷ, ʩʦʩʝʜʩʢʘʷ ʦʙʱʠʥʘ). ɺʪʦʨʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʙʦʣʴʰʠʝ
ʩʦʮʠʘʣʴʥʳʝ ʤʥʦʞʝʩʪʚʘ ʣʶʜʝʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʬʦʨʤʘʣʴ-
ʥʳʝ ʦʪʥʦʰʝʥʠʷ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʠʯʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʧʝʨʚʠʯʥʳʭ ʛʨʫʧʧʘʭ,
ʘ ʚʪʦʨʠʯʥʘʷ – ʚʦ ʚʪʦʨʠʯʥʳʭ ʛʨʫʧʧʘʭ. ʇʝʨʚʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʛʨʫʧʧʳ – ʵʪʦ ʩʬʝ-
ʨʘ ʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʦ ʝʩʪʴ ʥʝʬʦʨʤʘʣʴʥʳʭ. ɺʪʦʨʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ
ʛʨʫʧʧʳ – ʵʪʦ ʩʬʝʨʘ ʩʦʮʠʘʣʴʥʳʭ, ʜʝʣʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʦ ʝʩʪʴ ʬʦʨʤʘʣʴʥʳʭ ʢʦʥ-
ʪʘʢʪʦʚ.
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ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫ ʥʝʦʙʭʦʜʠʤ ʦʧʳʪ ʦʙʱʝʥʠʷ ʚʦ
ʚʩʝʭ ʩʨʝʜʘʭ. ʊʘʢʦʚ ʧʨʠʥʮʠʧ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʮʠʘʣʠʟʘʮʠʠ: ʯʝʤ ʛʝʪʝʨʦʛʝʥʥʝʝ ʦʧʳʪ
ʦʙʱʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʜʠʚʠʜʘ, ʪʝʤ ʧʦʣʥʦʮʝʥʥʝʝ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʩʦ-
ʮʠʘʣʠʟʘʮʠʠ.

ʆʙʱʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʬʝʨʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʠʪʠʯʝ-
ʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʘʛʝʥʪʦʚ ʥʘ ʣʠʯʥʦʩʪʴ. ʇʦʣʠʪʠʯʝʩʢʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ –
ʥʝ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ ʘʢʪ ʠ ʥʝ ʢʨʘʪʢʦʩʨʦʯʥʘʷ «ʚʚʦʜʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʧʨʦʮʝ-
ʜʫʨʘ», ʘ ʜʣʠʪʝʣʴʥʳʡ ʠ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʭʦʜʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʣʠʯʥʦʩʪʠ ʧʦ-
ʩʪʝʧʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ (ʠ ʟʘʯʘʩʪʫʶ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʝʥʷʝʪʩʷ) ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʘʨ-
ʪʠʥʘ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʦʧʳʪ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʠ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.

ʇʦʣʠʪʠʯʝʩʢʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ ʘʢʪʠʚʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ
ʜʦ ʢʦʥʮʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʠʥʜʠʚʠʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʠʪʠʯʝ-
ʩʢʠʝ ʩʦʟʥʘʥʠʝ, ʚʟʛʣʷʜʳ ʠ ʢʫʣʴʪʫʨʘ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʥʦʛʦʝ ʨʘʥʝʝ ʫʩʚʦʝʥ-
ʥʦʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʥʜʠʚʠʜʦʤ ʧʦ-ʠʥʦʤʫ, ʧʨʦʠʩʭʦʜʠʪ «ʧʝʨʝʦʮʝʥʢʘ ʮʝʥʥʦ-
ʩʪʝʡ». ʉ ʚʦʟʨʘʩʪʦʤ ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʨʠʝʥʪʘʮʠʷ ʤʝʥʷʝʪʩʷ ʚʩʸ ʪʨʫʜʥʝʝ, ʚʟʛʣʷʜʳ
ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ. ʆʜʥʘʢʦ ʤʦʙʠʣʴʥʦʩʪʴ (ʧʦʜʚʠʞʥʦʩʪʴ) ʧʦʣʠ-
ʪʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʦʟʨʘʩʪʥʦʡ ʩʪʘʜʠʠ, ʥʦ ʠ ʦʪ ʭʘʨʘʢʪʝʨʘ
ʠ ʦʢʨʘʩʢʠ ʩʘʤʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʝʸ ʜʠʥʘʤʠʢʠ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʦʪ ʩʣʦʞ-
ʥʳʭ ʧʝʨʝʧʣʝʪʝʥʠʡ ʩʠʶʤʠʥʫʪʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʨʝʘʣʠʡ ʠ ʧʨʠʥ-
ʮʠʧʦʚ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ.

ʇʦ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:
ɺʦʟʨʦʩʰʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝ-

ʤʷ ʧʦʣʠʪʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ ʠʥʜʠʚʠʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʧʨʘʢʪʠʯʝʩʢʠ
ʧʦʣʥʦʩʪʴʶ ʚ ʶʥʦʤ ʚʦʟʨʘʩʪʝ (ʚʦʟʜʝʡʩʪʚʠʝ ʉʄʀ). ɸ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʠʪʠʯʝʩʢʦʝ
ʩʦʟʥʘʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʣʠʯʥʳʭ ʧʦʙʫʞʜʝʥʠʡ (ʞʝʣʘʥʠʝ
ʙʦʣʴʰʠʭ ʜʝʥʝʛ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʣʘʩʪʠ) ʚ ʧʨʦʮʝʩʩʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʬʣʠʢʪʘ, ʢʦ-
ʪʦʨʳʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʠ ʤʝʥʴʰʝ ʟʘʪʨʘʛʠ-
ʚʘʝʪ ʵʪʠʯʝʩʢʫʶ ʩʬʝʨʫ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʠ.ʥ., ʜʦʮʝʥʪ ɽ. ʀ. ɸʥʪʠʧʦʚʘ
© ʅ. ɸ. ʉʘʬʨʦʥʦʚʘ, 2016

ʋɼʂ 528.8
ɸ. ɸ. ʉʘʣʘʛʠʥʘ, ʉɻʋɻʠʊ

ʂʆʄʇʃɽʂʉʅʓɽ ʄɽʊʆɼʓ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ
ɼɽʐʀʌʈʀʈʆɺɸʅʀʗ ʂʆʉʄʀʏɽʉʂʀʍ ʉʅʀʄʂʆɺ

ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʦʙʨʘʞʘʝʤʦʡ ʥʘ
ʩʥʠʤʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʠ ʚʨʝʤʝʥʠ ʩʲʝʤʢʠ, ʨʘʟʥʳʝ ʪʠʧʳ
ʦʙʲʝʢʪʦʚ ʠʤʝʶʪ ʩʭʦʞʠʝ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʣʛʦ-
ʨʠʪʤʦʚ (ʤʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʨʘʩʩʪʦʷʥʠʝ ʄʘʭʘʣʘʥʦʙʠʩʘ, ʤʝʪʦʜ
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ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ ʠ ʪ.ʧ.) ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘ-
ʯʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ.
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʦʜʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ
ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʘʣʛʦʨʠʪʤʦʚ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ.

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ «ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ» ʩ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ
ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ «ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ».

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʘʣʛʦʨʠʪʤʳ «ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ» ʠ «ʥʝʡ-
ʨʦʥʥʘʷ ʩʝʪʴ», ʚʳʧʦʣʥʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ QuickBird, ʧʦʣʫ-
ʯʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʛ. ɹʘʨʥʘʫʣ. ʆʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ
ʢʦʤʧʣʝʢʩʝ ENVI.

ʇʨʠ ʩʦʟʜʘʥʠʠ «ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ» ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯ-
ʚʳ ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʠʥʜʝʢʩʥʳʭ
ʠʟʦʙʨʘʞʝʥʠʡ NDVI, SAVI, ʩʠʥʝʛʦ ʠ ʢʨʘʩʥʦʛʦ ʢʘʥʘʣʦʚ ʠ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝ-
ʣʝʡ ʧʝʨʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʥʠʤʢʘ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʧʦ ʤʝʪʦʜʫ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ.

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩ ʧʦʤʦʱʴʶ «ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ»,
ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʠ ʠʥʠʮʠʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʝʪʠ.

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝ-
ʪʦʜʘ «ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ» ʚʳʧʦʣʥʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʠ ʧʨʦʱʝ, ʥʝʞʝʣʠ ʧʨʠ ʧʦ-
ʤʦʱʠ «ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ».

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ
ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ.

ɼʣʷ ʵʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʪʘʣʦʥʦʚ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʠ ʠʩ-
ʧʦʣʴʟʦʚʘʣʘʩʴ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.

ʈʘʟʥʠʮʘ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʢ-
ʩʝʣʦʚ ʢ ʦʰʠʙʢʘʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʫʯʝʥʥʳʭ ʤʝʪʦʜʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʥʦ ʚʠ-
ʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ
ʚʳʧʦʣʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ «ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ».

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ. ʉ. ɻʦʨʜʠʝʥʢʦ
© ɸ. ɸ. ʉʘʣʘʛʠʥʘ, 2016

ʋɼʂ 004
ʂ. ʉ. ʃʝʙʝʜʝʚʘ, ʉɻʋɻʠʊ

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ɼʃʗ ɺɽɼɽʅʀʗ
ʕʃɽʂʊʈʆʅʅʆʁ ɼʆʂʋʄɽʅʊɸʎʀʀ ɺʆ ɺʈɽʄʗ ʈɸɹʆʊʓ
ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʕʂɿɸʄɽʅɸʎʀʆʅʅʆʁ ʂʆʄʀʉʉʀʀ

ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʣʘʩʴ ʜʣʷ ʢʘʬʝʜʨʳ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʜʝʟʠʠ
ʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ, ʢʦʪʦʨʘʷ ʝʞʝʛʦʜʥʦ ʚʳʧʫʩʢʘʝʪ ʙʦʣʝʝ 150 ʩʪʫʜʝʥʪʦʚ ʦʯ-
ʥʦʛʦ ʠ ʟʘʦʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʩʧʝʮʠʘʣʴʥʦʩʪʠ «ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʜʝʟʠʷ» ʠ «ʄʘʨʢ-
ʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ». ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʢʦʤʠʩ-
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ʩʠʠ, ʜʘʣʝʝ ɻʕʂ, ʩʝʢʨʝʪʘʨʠ ɻʕʂ ʚʳʧʦʣʥʷʶʪ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʦʬʦʨʤʣʝʥʠʶ
ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʦʢʫʤʝʥʪʦʚ ʜʦ ʥʘʯʘʣʘ ʟʘʱʠʪʳ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ, ʘ ʚʦ ʚʨʝʤʷ
ʟʘʱʠʪʳ ʟʘʧʦʣʥʷʶʪ ʧʨʦʪʦʢʦʣʳ ʟʘʩʝʜʘʥʠʡ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʪʦʢʦʣʳ
ʟʘʧʦʣʥʷʶʪʩʷ ʚʨʫʯʥʫʶ. ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʙʳ-
ʣʦ ʨʝʰʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-
ʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʚʳʙʨʘʥʘ ʩʠʩʪʝʤʘ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.1, ʪʘʢ ʢʘʢ ʚ ʥʘʰʝʤ
ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʡ ʫʯʝʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠ-
ʟʘʮʠʠ. ʀ ʚ ʥʝʡ ʥʘʭʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʫʜʝʥʪʘʭ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʭ, ʪʝʤʘʭ ʜʠ-
ʧʣʦʤʥʳʭ ʨʘʙʦʪ ʠ ʜʨʫʛʘʷ.

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʟʘ-
ʤʝʥʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ.

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:
– ʠʟʫʯʠʪʴ ʦʩʥʦʚʳ ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ɻʕʂ;
– ʠʟʫʯʠʪʴ ʦʩʥʦʚʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ

1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.1;
– ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ɻʕʂ.
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʦʩʥʦʚʳ ʚʝʜʝʥʠʷ ʜʦʢʫ-

ʤʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ɻʕʂ, ʩʦʙʨʘʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʨʘʟʨʘʙʘ-
ʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢ ʞʝ ʠʟʫʯʝʥʳ ʠ ʦʩʚʦʝʥʳ ʧʨʠʝʤʳ ʨʘʙʦ-
ʪʳ ʚ ʩʠʩʪʝʤʝ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.1.

ɼʣʷ ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ɻʕʂ ʙʳʣʘ ʨʘʟʨʘ-
ʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ «ʂʘʬʝʜʨʘ ʀɻʠʄɼ ɻʕʂ» ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ
1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.1.

ɺ ʵʪʘʧʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʦʟʜʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʩʧʨʘʚʦʯʥʠʢʠ,
ʜʦʢʫʤʝʥʪʳ, ʨʝʛʠʩʪʨʳ ʠ ʦʪʯʝʪʳ.

ɼʣʷ ʭʨʘʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʙʳʣʠ
ʜʦʙʘʚʣʝʥʳ ʩʧʨʘʚʦʯʥʠʢʠ: «ʉʪʫʜʝʥʪʳ»; «ʈʫʢʦʚʦʜʠʪʝʣʠ»; «ʊʝʤʳ ʜʠʧʣʦʤʥʳʭ ʨʘ-
ʙʦʪ»; «ʄʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ɻʕʂ»; «ʆʮʝʥʢʠ»; «ʉʧʠʩʢʠ ʯʣʝʥʦʚ ɻʕʂ»;
çʋʯʝʥʳʝ ʩʪʝʧʝʥʠ»; «ʋʯʝʥʳʝ ʟʚʘʥʠʷ»; «ɼʦʣʞʥʦʩʪʠ» ʠ ʜʨʫʛʠʝ.

ʉʦʟʜʘʥʳ ʜʦʢʫʤʝʥʪʳ: «ʆʮʝʥʢʠ» ʜʣʷ ʫʯʝʪʘ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʧʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʟʘʱʠʪʳ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ, «ʉʧʠʩʦʢ ʪʝʤ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʨʝʮʝʥʟʝʥʪʦʚ»
ʠ «ʉʧʠʩʦʢ ʜʠʧʣʦʤʥʠʢʦʚ», ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʝʥʴ ʟʘʱʠʪʳ
ʠ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʫʜʝʥʪʘʭ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʠʤ ʦʮʝʥʢʘʭ ʧʦ ʦʪʟʳʚʫ, ʧʦ
ʨʝʮʝʥʟʠʠ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʱʝʡ ʧʦʜʛʦʪʦʚʢʠ. ʊʘʢ ʞʝ ʙʳʣ ʩʦʟʜʘʥ ʜʦʢʫʤʝʥʪ
çʇʨʦʪʦʢʦʣ», ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʦʜʝ ʠ ʨʝʟʫʣʴʪʘʪʝ ʟʘʱʠʪʳ.

ɼʣʷ ʫʜʦʙʥʦʛʦ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʠʭ ʬʦʨ-
ʤʳ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ.

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʤʥʦʛʠʭ ʧʦʣʝʡ ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʧʠʩʘʥʳ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʚ ʬʦʨʤʘʭ ʜʦʢʫʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ
ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʘ «ʇʨʦʪʦʢʦʣ», ʧʦʩʣʝ ʚʳʙʦʨʘ ʌʀʆ ʩʪʫʜʝʥʪʘ, ʘʚʪʦʤʘʪʠ-
ʯʝʩʢʠ ʟʘʧʦʣʥʷʪʩʷ ʧʦʣʷ «ʊʝʤʘ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ», «ʈʫʢʦʚʦʜʠʪʝʣʴ», «ʈʝʮʝʥ-
ʟʝʥʪ», «ʆʮʝʥʢʘ ʧʦ ʦʪʟʳʚʫ», «ʆʮʝʥʢʘ ʧʦ ʨʝʮʝʥʟʠʠ» ʠ ʜʨʫʛʠʝ.
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ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʧʝʯʘʪʴ.
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʩʦʟʜʘʥʳ ʨʦʣʠ «ɸʜʤʠʥ» ʠ «ʉʝʢʨʝ-

ʪʘʨʴ ɻʕʂ», ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʧʨʘʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʠʥʪʝʨʬʝʡʩʳ
ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʤ ʧʨʠʩʚʦʝʥʳ ʩʚʦʠ ʧʘʨʦʣʠ ʜʣʷ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ.

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ɻʕʂ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ 1ʉ:
ʇʨʝʜʧʨʠʷʪʠʝ 8.1, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʚʚʦʜʠʪʴ ʠ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʫʜʝʥ-
ʪʘʭ, ʨʫʢʦʚʦʜʠʪʝʣʷʭ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʯʣʝʥʘʭ ɻʕʂ, ʚʝʩʪʠ ʵʣʝʢʪʨʦʥʥʫʶ ʜʦ-
ʢʫʤʝʥʪʘʮʠʶ ʠ ʧʨʦʪʦʢʦʣʳ ʟʘʩʝʜʘʥʠʡ ɻʕʂ.

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ – ʠʥʞʝʥʝʨ ɽ. ɽ. ɸʙʨʘʤʦʚʘ
© ʂ. ʉ. ʃʝʙʝʜʝʚʘ, 2016

ʋɼʂ 528.91
ʀ. ʖ. ʃʘʢʝʝʚ, ʉɻʋɻʠʊ

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉɺʗɿʀ ʀɿʄɽʅɽʅʀʁ ɻɸʈʄʆʅʀʏɽʉʂʀʍ ʂʆʕʌʌʀʎʀɽʅʊʆɺ
ʈɸɿʃʆɾɽʅʀʗ ɻɽʆʇʆʊɽʅʎʀɸʃɸ ʉ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʄʀ ʕʌʌɽʂʊɸʄʀ

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʥʘʰʘ ʧʣʘʥʝʪʘ ʥʝʠʟʙʝʞʥʦ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ,
ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ.
ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ
ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʣʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʯʠʥʘʤʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʩʰʠʨʷʝʪ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦ-
ʢʦʪʦʯʥʦʡ ʥʘʚʠʛʘʮʠʠ.

ʊʘʢ ʢʘʢ ʨʝʯʴ ʠʜʸʪ ʦʙ ʠʟʫʯʝʥʠʠ ʧʦʣʷ ʚ ʛʣʦʙʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʥʦʛʦ
ʰʘʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʠʭ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʝ ʧʨʝʜʦʩʪʘʚ-
ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʯʝʥʴ ʪʨʫʜʦʸʤʢʠʤʠ ʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠ ʟʘʪʨʘʪʥʳʤʠ ʚʠʜʘʤʠ ʨʘʙʦʪ.

ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦ-
ʣʷ ɿʝʤʣʠ (ɻʇɿ) ʘʢʪʫʘʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʧʫʪ-
ʥʠʢʦʚʦʡ ʘʣʴʪʠʤʝʪʨʠʠ, ʛʨʘʜʠʝʥʪʦʤʝʪʨʠʠ ʠ ʠʟʤʝʨʝʥʠʡ ʚ ʩʠʩʪʝʤʝ «ʩʧʫʪʥʠʢ-
ʩʧʫʪʥʠʢ» (ʨʝʘʣʠʟʘʮʠʝʡ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʢʦʩʤʠʯʝʩʢʠʝ ʤʠʩʩʠʠ CHAMP,
GRACE, GOCE).

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʳʷʚʣʝʥʠʠ ʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ
ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʛʣʦʙʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʤʦʜʝʣʷʭ ʛʝʦʧʦʪʝʥ-
ʮʠʘʣʘ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʤʠʩʩʠʠ GRACE ʩ ʢʨʫʧʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ
ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ.

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʚʠʣʩʷ ʨʷʜ ʟʘʜʘʯ:
– ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ

ʩʚʷʟʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ɿʝʤʣʠ;
– ʚʳʙʨʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʣʦʞʝʥʠʷ

ʛʝʦʧʦʪʝʥʮʠʘʣʘ ʧʦ ʩʠʩʪʝʤʝ ʩʬʝʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ;
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– ʚʳʧʦʣʥʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ
ʨʝʟʫʣʴʪʘʪʦʚ;

– ʚʳʷʚʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʩʜʝ-
ʣʘʪʴ ʚʳʚʦʜʳ.

ɺ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʛʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʫ
ɺʦʩʪʦʯʥʳʭ ʙʝʨʝʛʦʚ ʗʧʦʥʠʠ 11 ʤʘʨʪʘ 2011 ʛʦʜʘ. ʇʦ ʜʘʥʥʳʤ ʩʘʡʪʘ The USGS
Earthquake Hazards Program, ʤʘʛʥʠʪʫʜʘ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʜʦʩʪʠʛʘʣʘ 9,0.
ʕʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘʭʦʜʠʣʩʷ ʚ 30 ʢʤ ʦʪ ʧʦʙʝʨʝʞʴʷ.

ʊʘʢʦʝ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʧʦʨʦʜʠʣʦ ʤʘʩʩʫ ʟʘʷʚʣʝʥʠʠ ʚ ʩʨʝʜʩʪʚʘʭ
ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʩʳʣʘʷʩʴ ʥʘ ʩʪʘʪʴʶ ɽʚʨʦʧʝʡʩʢʦʛʦ ʂʦʩʤʠʯʝʩʢʦʛʦ ɸʛʝʥʩʪʚʘ
(ɽʂɸ), ʉʄʀ ʛʦʚʦʨʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʧʦʤʝʥʷʣʦʩʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ɿʝʤʣʠ, ʠʟʤʝ-
ʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʧʫʪʥʠʢʘʤʠ ʤʠʩʩʠʡ GOCE ʠ GRACE.

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʵʪʠ ʫʪʚʝʨʞʜʝʥʠʷ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʦʜʝʣʠ ɻʇɿ
ʚ ʧʝʨʠʦʜ ʩ 2003 ʧʦ 2014 ʛʦʜ ʧʦ ʤʠʩʩʠʠ GRACE (ʢʨʦʤʝ 2005 ʛʦʜʘ, ʪʘʢ ʢʘʢ ʤʦʜʝ-
ʣʠ ʧʦ ʵʪʦʡ ʤʠʩʩʠʠ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʝ ʧʫʙʣʠʢʦʚʘʣʠʩʴ). ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʣʘ
ʪʝʥʜʝʥʮʠʷ ʵʚʦʣʶʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʚ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ, ʠ ʦʪ-
ʨʘʞʝʥʠʝ ʷʧʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʦʩʥʦʚʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ C2.0,  C2.2,  C3.0,
ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʪʣʠʯʠʝ ɿʝʤʣʠ ʦʪ ʩʬʝʨʳ.

ɿʘ ʠʩʭʦʜʥʫʶ ʙʳʣʘ ʚʟʷʪʘ ʤʦʜʝʣʴ 2006 ʛʦʜʘ ITG-GRACE02S. ɼʣʷ ʩʨʘʚʥʝʥʠʷ
ʙʳʣʠ ʧʦʩʯʠʪʘʥʳ ʨʘʟʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʝʡ EIGEN-GRACE02S,
GGM02S, ITG-GRACE03, GGM03S, AIUB-GRACE02S, ITG-GRACE2010S,
AIUB-GRACE03S, DGM-1S, GOCO03S, TONGJI-GRACE01, GGM05S ʩ ʠʩʭʦʜ-
ʥʦʡ. ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʜʘʣʝʝ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩ.

ʈʠʩ. ɺʳʯʠʩʣʝʥʥʳʝ ʨʘʟʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ


























































































































































































































































































































































































































































































































































































	• Сибирский государственный университет телекоммуникаций и информатики (СибГУТИ);

