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ɺɺɽɼɽʅʀɽ

ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ

ʧʨʦʜʫʢʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ. ʇʨʠ ʵʪʦʤ ʟʘʪʨʘʯʠʚʘʝʪʩʷ

ʜʦ 25 ʢʛ ʟʘʪʨʘʪ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʦʜʠʥ ʛʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. ʆʪ ʢʘʯʝʩʪʚʘ ʠ

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʝʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʝʚʳʭ

ʢʫʣʴʪʫʨ [73, 79].

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘʨʷʜʫ ʩ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʤʠ

ʧʣʫʛʘʤʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʣʦʩʢʦʨʝʟʳ-ʛʣʫʙʦʢʦʨʳʭʣʠʪʝʣʠ, ʜʠʩʢʘʪʦʨʳ,

ʪʷʞʸʣʳʝ ʜʠʩʢʦʚʳʝ ʙʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʯʠʟʝʣʴʥʳʝ ʧʣʫʛʠ ʠ ʱʝʣʝʨʝʟʳ [1,23,76, 84, 85].

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʳʪʢʠ ʦʪʢʘʟʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʩʥʦʚʥʦʡ

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʧʦʣʴʟʫ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ [79, 97], ʟʘʩʫʭʠ 2010-2014 ʛʛ.

ʧʦʢʘʟʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʝʝ ʪʝʭʥʦʣʦʛʠʠ.

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠ ʚʩʧʘʰʢʝ ʚ ʦʩʥʦʚʥʦʤ

ʠʩʧʦʣʴʟʫʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʥʘʚʝʩʥʳʝ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʝ ʧʣʫʛʠ ʚ ʘʛʨʝʛʘʪʝ ʩ

ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʳʭ ʢʣʘʩʩʦʚ 3–5 ʠ ʠʥʦʩʪʨʘʥʥʳʝ ʥʘʚʝʩʥʳʝ ʠ ʧʦʣʫʥʘʚʝʩʥʳʝ

ʦʙʦʨʦʪʥʳʝ ʧʣʫʛʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʳʭ

ʢʣʘʩʩʦʚ 3–8 ʤʦʱʥʦʩʪʴʶ ʜʦ 380 ʢɺʪ (Lemken, Kverneland, Gregoire Besson ʠ ʜʨ.)

[61].

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʣʩʷ ʠʤʧʦʨʪ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ

ʪʝʭʥʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʥʝʭʚʘʪʢʠ ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʥʘ

ʩʝʣʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʨʘʩʪʫʪ ʧʦʩʪʘʚʢʠ ʚ ʈʦʩʩʠʶ ʪʨʘʢʪʦʨʦʚ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 250 ʢɺʪ

ʧʨʦʠʟʚʦʜʩʪʚʘ AGCO, John Deere, CLAAS, New Holland, Versatile ʠ ʜʨ. [4, 61],

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʚʝʟʝʥʥʳʭ ʚ ʈʌ

ʤʦʱʥʳʭ ʪʨʘʢʪʦʨʦʚ ʥʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥʦ ʥʘʚʝʩʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʦʥʠ

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʠʮʝʧʥʳʤʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʤʠ ʧʦʩʝʚʥʳʤʠ

ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʥʝ ʤʦʛʫʪ ʘʛʨʝʛʘʪʠʨʦʚʘʪʴʩʷ ʩ ʥʘʚʝʩʥʳʤʠ ʠ ʧʦʣʫʥʘʚʝʩʥʳʤʠ
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ʤʘʰʠʥʘʤʠ. ʐʠʨʦʢʦʟʘʭʚʘʪʥʳʝ ʧʦʩʝʚʥʳʝ ʘʛʨʝʛʘʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ

ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ ʪʨʘʢʪʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʠ

ʚʳʟʳʚʘʝʪ ʧʨʦʙʣʝʤʳ ʩ ʠʭ ʦʢʫʧʘʝʤʦʩʪʴʶ [60].

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʧʨʠʮʝʧʥʳʭ

ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʟʘʛʨʫʟʠʪʴ

ʩʦʚʨʝʤʝʥʥʳʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ ʪʨʘʢʪʦʨʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ

ʫʚʝʣʠʯʠʪ ʠʭ ʩʝʟʦʥʥʫʶ ʟʘʛʨʫʟʢʫ.

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 717 ʦʪ 14 ʠʶʣʷ 2012ʛ. «ʆ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ

ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ 2013-2020 ʛʦʜʳ».

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ

ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʟʘʥʠʤʘʶʪʩʷ ʆɸʆ «ʉʚʝʪʣʦʛʨʘʜʘʛʨʦʤʘʰ» ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʆʆʆ

çɺʦʣʛʘʘʛʨʦʤʘʰ» ʛ.ʂʠʥʝʣʴ ʉʘʤʘʨʩʢʦʡ ʦʙʣ., «ʄʠʥʦʡʪʦʚʩʢʠʡ ʨʝʤʦʥʪʥʳʡ ʟʘʚʦʜ»

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʨʷʜ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ. ʆʜʥʘʢʦ, ʧʨʦʚʝʨʢʘ ʚ

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʣʫʛʦʚ ʚʳʷʚʠʣʘ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʕʪʠ ʧʣʫʛʠ ʠʤʝʶʪ

ʥʠʟʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ, ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʙʦʣʴʰʫʶ ʜʣʠʥʫ

ʠ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ.

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʚʝʩʪʥʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ

ʧʣʫʛʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʥʦʚʳʭ ʢʦʨʧʫʩʦʚ ʧʣʫʛʘ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ

ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8 ʠ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʫʛʘ ʠ

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ

ʘʛʨʝʛʘʪʘ.

ʎʝʣʴ ʨʘʙʦʪʳ – ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ

ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ:

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʭʝʤ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ.

2. ʆʙʦʩʥʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʠ ʦʩʥʦʚʥʳʝ

ʧʘʨʘʤʝʪʨʳ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8.

3. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ.

4. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʠʮʝʧʥʳʤ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʤ

ʧʣʫʛʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.

5. ɺ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ ʤʦʱʥʦʩʪʴʶ 375ʢɺʪ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ

ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʜʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ.

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ:

- ʦʙʦʩʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8;

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ.

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʊʝʦʨʝʪʠʯʝʩʢʠ

ʦʙʦʩʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʩ

ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8, ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʫʛʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʧʘʭʦʪʥʳʭ ʘʛʨʝʛʘʪʦʚ.

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʳʡ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 7,2 ʤ, ʘʛʨʝʛʘʪʠʨʫʝʤʳʡ ʩ ʪʨʘʢʪʦʨʦʤ Challenger MT865B, ʧʨʠ

ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 16,9 ʠ 26,3 ʩʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 9,36 ʠ 15,58 ʢʛ/ʛʘ ʠ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 6,6 ʠ 5,82 ʛʘ ʟʘ 1 ʯ ʦʩʥʦʚʥʦʛʦ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ.
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ʅʦʚʳʡ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʙʳʣ ʠʩʧʳʪʘʥ ʥʘ ʌɻɹʋ «ʇʦʚʦʣʞʩʢʘʷ ʟʦʥʘʣʴʥʘʷ

ʤʘʰʠʥʦʠʩʧʳʪʘʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ» (ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʧ. ʋʩʪʴ-ʂʠʥʝʣʴʩʢʠʡ), ʢʦʪʦʨʘʷ

ʨʝʢʦʤʝʥʜʦʚʘʣʘ ʧʦʩʪʘʚʠʪʴ ʝʛʦ ʥʘ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (ʧʨʦʪʦʢʦʣ ˉ 08-141-2011

(4010142)).

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʩʦʟʜʘʥʠʝ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʤʝʭʘʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠ ʦʩʥʦʚʥʳʭ

ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʧʣʫʛʘ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ,

ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ

ʜʝʡʩʪʚʫʶʱʠʤʠ ɻʆʉʊʘʤʠ ʠ ʯʘʩʪʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ

ʧʨʠʤʝʥʝʥʠʝʤ ʇʂ.

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ:

- ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ

ʧʣʫʛʘ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8;

- ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ

ʘʛʨʝʛʘʪʘ.

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʝʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ, ʦʙʩʫʞʜʝʥʳ ʠ ʧʦʣʫʯʠʣʠ

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ

ʠ ʘʩʧʠʨʘʥʪʦʚ ʧʦ ʠʪʦʛʘʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʉʘʨʘʪʦʚʩʢʦʛʦ ɻɸʋ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ (2009–2014 ʛʛ.), ʥʘ

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ «ɺʘʚʠʣʦʚʩʢʠʝ ʯʪʝʥʠʷ» (2014 ʛ.),

ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 40-ʣʝʪʠʶ

ʌɻɹʆʋ ɺʇʆ «ʉʤʦʣʝʥʩʢʘʷ ɻʉʍɸ» (2014 ʛ.).
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ʇʨʠʮʝʧʥʦʡ ʧʣʫʛ ʇɹʉ-12ʇ ʵʢʩʧʦʥʠʨʦʚʘʣʩʷ ʥʘ «VII ʉʘʨʘʪʦʚʩʢʦʤ ʩʘʣʦʥʝ

ʠʟʦʙʨʝʪʝʥʠʡ, ʠʥʥʦʚʘʮʠʡ ʠ ʠʥʚʝʩʪʠʮʠʡ» ʚ 2012ʛ., ʛʜʝ ʙʳʣ ʦʪʤʝʯʝʥ ʜʠʧʣʦʤʦʤ ʠ

ʩʝʨʝʙʨʷʥʦʡ ʤʝʜʘʣʴʶ. ʊʘʢʞʝ ʧʣʫʛ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 4-ʤ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ

ʌʦʨʫʤʝ «ʉʘʨʘʪʦʚ-ɸʛʨʦ. ɼʝʥʴ ʧʦʣʷ» ʚ 2013ʛ., ʛʜʝ ʙʳʣ ʦʪʤʝʯʝʥ ʜʠʧʣʦʤʦʤ.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʦ 9 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ

4 ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ «ʇʝʨʝʯʝʥʴ ʚʝʜʫʱʠʭ

ʞʫʨʥʘʣʦʚ ʠ ʠʟʜʘʥʠʡ…» ɺɸʂ ʈʌ, ʧʦʣʫʯʝʥʦ 2 ʧʘʪʝʥʪʘ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʈʌ (ˉ

113906 ʠ ˉ 125806). ʆʙʱʠʡ ʦʙʲʝʤ ʧʫʙʣʠʢʘʮʠʡ 2,31 ʧʝʯ. ʣ., ʠʟ ʢʦʪʦʨʳʭ ʣʠʯʥʦ

ʩʦʠʩʢʘʪʝʣʶ ʧʨʠʥʘʜʣʝʞʠʪ 1,18 ʧʝʯ. ʣ.

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ

ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 157 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ

ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 22 ʪʘʙʣʠʮʳ, 79 ʠʣʣʶʩʪʨʘʮʠʡ ʠ 20 ʧʨʠʣʦʞʝʥʠʡ ʥʘ 26 ʩʪʨʘʥʠʮʘʭ.

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 117 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 9 ʥʘ

ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ.
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1. ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ. ʎɽʃʔ ʀ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ

1.1. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ

ʧʦʯʚʳ

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘʨʷʜʫ ʩ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʤʠ

ʧʣʫʛʘʤʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʣʦʩʢʦʨʝʟʳ-ʛʣʫʙʦʢʦʨʳʭʣʠʪʝʣʠ, ʜʠʩʢʘʪʦʨʳ,

ʪʷʞʸʣʳʝ ʜʠʩʢʦʚʳʝ ʙʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʯʠʟʝʣʴʥʳʝ ʧʣʫʛʠ ʠ ʱʝʣʝʨʝʟʳ [1,23, 76, 84, 97].

ɹʦʣʝʝ 60 ʤʣʥ. ʛʘ ʧʘʭʦʪʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʈʌ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʣʝʤʝʰʥʦ-

ʦʪʚʘʣʴʥʳʤʠ ʧʣʫʛʘʤʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ (ɸʊʊ), ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʤ

ʧʣʫʛʘʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ

ʧʦʯʚʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.1) [1, 23, 76, 85].

ʊʘʙʣʠʮʘ 1.1 - ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʣʝʤʝʰʥʦ-
ʦʪʚʘʣʴʥʳʤ ʧʣʫʛʘʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ

1. ʈʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʢʤ/ʯ ʜʦ 12

2. ɻʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ, ʩʤ ʜʦ 30

3. ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʩʤ ɹʦʣʝʝ 15

4. ʇʦʣʥʦʪʘ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, % 95±5

5. ʂʨʦʰʝʥʠʝ ʧʦʯʚʳ, %:

ʨʘʟʤʝʨʳ ʢʦʤʢʦʚ, ʤʤ:

 - ʜʦ 50 ʚʢʣ. ʥʝ ʤʝʥʝʝ 75

7. ɻʨʝʙʥʠʩʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʥʝ ʙʦʣʝʝ, ʩʤ 5

9. ʇʦʜʨʝʟʘʥʠʝ ʩʦʨʥʷʢʦʚ, % ʧʦʣʥʦʝ

10. ʂʦʣʠʯʝʩʪʚʦ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʯʘʩʪʠʮ ʚ ʩʣʦʝ ʦʪ 0 ʜʦ 5 ʩʤ ʥʝ ʜʦʣʞʥʦ ʧʦʚʳʰʘʪʴʩʷ

11. ɿʘʙʠʚʘʥʠʝ, ʟʘʣʠʧʘʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ

13. ɺʳʩʦʪʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʩʤ ʥʝ ʙʦʣʝʝ 25

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, % ʜʦ 28

ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ, ʄʇʘ ʜʦ 4
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ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ 1.1 ʚʠʜʥʦ, ʯʪʦ ʧʣʫʛʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʩʥʦʚʥʦʡ

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʝ ʙʦʣʝʝ 28% ʠ ʪʚʝʨʜʦʩʪʠ ʜʦ 4 ʄʧʘ ʠ

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʦ 0,3 ʤ. ʅʝʦʙʭʦʜʠʤʦ

ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʫʶ ʟʘʜʝʣʢʫ ʩʪʝʨʥʠ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ʇʨʠ ʵʪʦʤ ʩʪʝʨʥʷ ʠ

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʝʣʘʥʳ ʛʣʫʙʞʝ 0,15 ʤ, ʘ ʛʨʝʙʥʠʩʪʦʩʪʴ

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʧʣʫʛʘ ʜʦʧʫʩʪʠʤʘ ʥʝ ʙʦʣʝʝ 5ʩʤ. ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ

ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʝʧʝʥʴ ʢʨʦʰʝʥʠʝ ʧʦʯʚʳ

(ʨʘʟʤʝʨ ʢʦʤʢʦʚ 0,025-0,05 ʤ) ʥʝ ʤʝʥʝʝ 70-80%.

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʘʭʦʪʥʳʝ

ʘʛʨʝʛʘʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʨʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ, ʘʛʨʝʛʘʪʠʨʫʝʤʳʭ ʩ

ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʤʠ ʧʣʫʛʘʤʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ

[3, 4, 73, 90, 91].

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦʣʷ

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʩ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʝʡ ʙʦʣʝʝ 220 ʢɺʪ

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʅʘ ʨʳʥʢʝ ʵʪʠ ʪʨʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʜʫʢʮʠʝʡ

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʯʝʤ ʜʦʣʷ ʠʤʧʦʨʪʘ ʧʦʩʪʦʷʥʥʦ

ʫʚʝʣʠʯʠʚʘʝʪʩʷ [3, 41, 61].

1.2. ʉʦʚʨʝʤʝʥʥʳʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ ʪʨʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʘʥ

ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ

ʉʦʚʨʝʤʝʥʥʳʝ ʪʷʞʝʣʳʝ ʪʨʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʘʥ ʚʭʦʜʷʱʠʭ ʚ ʟʦʥʫ

ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʦʜʘʤʠ: ɿɸʆ «ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʪʨʘʢʪʦʨʥʳʡ

ʟʘʚʦʜ» (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʠ  ʆɸʆ «ʄʠʥʩʢʠʡ ʪʨʘʢʪʦʨʥʳʡ ʟʘʚʦʜ»

(ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ).

ɺʳʧʫʩʢ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʪʨʘʢʪʦʨʘ

ʂ-701 ʥʘ ʟʘʚʦʜʝ ɿɸʆ «ʇʊɿ» ʧʨʝʢʨʘʱʝʥ. ɺʤʝʩʪʦ ʥʝʛʦ ʚʳʧʫʩʢʘʝʪʩʷ ʪʨʘʢʪʦʨ

ʂʠʨʦʚʝʮ ʩʝʨʠʠ ʂ-744ʈ ʠ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ ʪʨʘʢʪʦʨʘ ʂʠʨʦʚʝʮ

ʩʝʨʠʠ ʂ-9000 (ʨʠʩʫʥʦʢ 1.1) [3, 35, 36, 61].
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ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.2) [35, 36, 42]

ʈʠʩʫʥʦʢ 1.1 - ʊʨʘʢʪʦʨ ʂʠʨʦʚʝʮ ʂ-9000

ʈʠʩʫʥʦʢ 1.2 - ʊʨʘʢʪʦʨ ɹʝʣʘʨʫʩ 3522

ʊʘʢʞʝ ʥʘ ʟʘʚʦʜʝ ɿɸʆ «ɸʛʨʦʪʝʭʤʘʰ» (ʈʌ) ʚʳʧʫʩʢʘʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ

ʩʝʨʠʷʤʠ ʪʨʘʢʪʦʨʳ ʤʘʨʢʠ Terrion (ʨʠʩʫʥʦʢ 1.3).

ʈʠʩʫʥʦʢ 1.3 - ʊʨʘʢʪʦʨ Terrion ATM 7360
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ʊʘʙʣʠʮʘ 1.2 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʘʥ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʆɸʆ «ʄʊɿ» ɿɸʆ «ʇʊɿ» ɿɸʆ «ɸʛʨʦʪʝʭʤʘʰ»
ʉʝʨʠʷ ɹʝʣʘʨʫʩ ʂ-744 ʂʠʨʦʚʝʮ ʂ-9000 ʂʠʨʦʚʝʮ Terrion
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ʀʟ ʪʘʙʣʠʮʳ (1.2) ʠ ʨʠʩʫʥʢʦʚ (1.1, 1.2, 1.3) ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʳʝ ʪʨʘʢʪʦʨʳ

ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʌ ʠ ʩʪʨʘʥ ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʠʘʧʘʟʦʥʝ

ʤʦʱʥʦʩʪʝʡ ʦʪ 206 ʜʦ 380 ʢɺʪ. ɺ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʝʥʘ ʪʨʘʜʠʮʠʦʥʥʘʷ

ʢʦʤʧʘʥʦʚʦʯʥʘʷ ʩʭʝʤʘ (Terrion, ɹʝʣʘʨʫʩ) ʣʠʙʦ ʩʭʝʤʘ ʩ ʰʘʨʥʠʨʥʦ-ʩʦʯʣʝʥʝʥʥʦʡ

ʨʘʤʦʡ (ʂ-744ʈ, ʂ-9000). ɺʩʝ ʵʪʠ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ ʪʨʘʢʪʦʨʳ – ʢʦʣʝʩʥʳʝ.

ʊʨʘʢʪʦʨʳ ɹʝʣʘʨʫʩ ʩʝʨʠʡ 3000 ʠ 3500 ʠ Terrion ATM 5280 ʧʦ ʨʘʟʚʠʚʘʝʤʦʤʫ

ʪʷʛʦʚʦʤʫ ʫʩʠʣʠʶ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʪʷʛʦʚʦʤʫ ʢʣʘʩʩʫ 5. ʊʨʘʢʪʦʨʳ «ʂʠʨʦʚʝʮ» ʩʝʨʠʡ

ʂ-744ʈ ʠ ʂ-9000 ʠ Terrion ATM 7360 ʢ ʢʣʘʩʩʘʤ 6-8, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ ʠ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʕʪʠ ʪʨʘʢʪʦʨʳ

ʦʩʥʘʱʝʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʥʘʚʝʩʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ

ʩ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʦʨʫʜʠʷʤʠ [35, 36, 42].

1.3. ʉʦʚʨʝʤʝʥʥʳʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ ʪʨʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʘʥ

ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʠʪ ʟʘʢʫʧʢʠ

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʚ ʉʐɸ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ ʢʘʢ

AGCO (Fendt, Challenger, Maasei Fergusson), John Deere (ʨʠʩʫʥʦʢ 1.3.), ɽʚʨʦʩʦʶʟʝ

(CLAAS, New Holland)(ʨʠʩʫʥʦʢ 1.4). ʠ ʜʨ.[93, 94, 95, 96, 100, 112, 113, 117].

ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʨʘʢʪʦʨʦʚ Versatile (ʂʘʥʘʜʘ) ʥʘʣʘʞʝʥʦ ʥʘ ʟʘʚʦʜʝ ʆɸʆ

çʈʦʩʪʩʝʣʴʤʘʰ» ʚ ʈʌ [70, 71, 65].

ʈʠʩʫʥʦʢ 1.3 - ʊʨʘʢʪʦʨ John Deere ʩʝʨʠʠ 9RT
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ʈʠʩʫʥʦʢ 1.4 - ʊʨʘʢʪʦʨ New Holland ʩʝʨʠʠ T9

ʀʥʦʩʪʨʘʥʥʳʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ ʪʨʘʢʪʦʨʳ ʧʦ ɻʆʉʊ 27021-86 «ʊʨʘʢʪʦʨʳ

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ. ʊʷʛʦʚʳʝ ʢʣʘʩʩʳ» [24] ʫʩʣʦʚʥʦ

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʪʷʛʦʚʳʭ ʢʣʘʩʩʘ (5, 6 ʠ 8) ʧʦ ʨʘʟʚʠʚʘʝʤʦʤʫ ʪʷʛʦʚʦʤʫ ʫʩʠʣʠʶ.

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʜʣʷ ʢʦʣʝʩʥʳʭ ʪʨʘʢʪʦʨʦʚ ʢʣʘʩʩʘ 5 –ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 11500-13800 ʢʛ. ɼʣʷ ʢʦʣʝʩʥʳʭ ʪʨʘʢʪʦʨʦʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 6

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ 13800-18400 ʢʛ; ʜʣʷ ʛʫʩʝʥʠʯʥʳʭ – 11000-14700 ʢʛ. ɼʣʷ

ʢʦʣʝʩʥʳʭ ʪʨʘʢʪʦʨʦʚ ʢʣʘʩʩʘ 8 ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ 18400-27600 ʢʛ; ʜʣʷ

ʛʫʩʝʥʠʯʥʳʭ – 14700-22000 ʢʛ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʦʩʪʨʘʥʥʳʭ

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʷʭ (ɺ, ɻ, ɼ). ʆʩʥʦʚʥʳʝ

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʪʨʘʢʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.3.

ʊʘʙʣʠʮʘ 1.3 - ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʙʦʣʴʰʦʡ
ʤʦʱʥʦʩʪʠ ʧʦ ʪʷʛʦʚʳʤ ʢʣʘʩʩʘʤ

ʊʷʛʦʚʳʡ ʢʣʘʩʩ 5 6 8

ʊʠʧ ʜʚʠʞʠʪʝʣʷ ʢʦʣʝʩʥʳʡ ʢʦʣʝʩʥʳʡ ʛʫʩʝʥʠʯʥʳʡ ʢʦʣʝʩʥʳʡ ʛʫʩʝʥʠʯʥʳʡ

ʄʦʱʥʦʩʪʴ, ʢɺʪ 220-280 220-330 200-310 330-447 310-375

ʄʘʩʩʘ

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ,

ʢʛ

11480-

13800

13800-

18400
11000-14700

18400-

27600
14700-22000

ʅʘʚʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ

ʙʘʟʦʚʘʷ

ʢʦʤʧʣʝ-

ʢʪʘʮʠʷ

ʙʘʟʦʚʘʷ

ʢʦʤʧʣʝ-

ʢʪʘʮʠʷ

ʦʧʮʠʷ ʦʧʮʠʷ

ʥʝ

ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ
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ʀʟ ʪʘʙʣʠʮʳ (1.3) ʚʠʜʥʦ, ʯʪʦ ʪʨʘʢʪʦʨʳ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 5 ʦʩʥʘʱʝʥʳ ʥʘʚʝʩʥʳʤ

ʫʩʪʨʦʡʩʪʚʦʤ ʚʦ ʚʩʝʭ ʢʦʤʧʣʝʢʪʘʮʠʷʭ. ʕʪʠ ʪʨʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʣʝʩʥʦʤ

ʠʩʧʦʣʥʝʥʠʠ. ʊʨʘʢʪʦʨʳ ʢʣʘʩʩʦʚ 6, 8 ʧʦ ʪʠʧʫ ʜʚʠʞʝʪʝʣʷ ʙʳʚʘʶʪ ʢʦʣʝʩʥʳʤʠ ʠʣʠ

ʛʫʩʝʥʠʯʥʳʤʠ.

ɸʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʢʠ (1.2, 1.3) ʠ ʧʨʠʣʦʞʝʥʠʷ 3, 4, 5 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ,

ʯʪʦ ʪʨʘʢʪʦʨʳ ʪʷʛʦʚʳʭ ʢʣʘʩʩʦʚ 6 – 8 ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʣʝʩʥʦʤ

ʠʩʧʦʣʥʝʥʠʠ ʠ ʚʳʧʦʣʥʝʥʳ ʧʦ ʰʘʨʥʠʨʥʦ-ʩʦʯʣʝʥʝʥʥʦʡ ʩʭʝʤʝ. ʌʠʨʤʘʤʠ Challenger

ʠ John Deere ʪʨʘʢʪʦʨʳ ʚ ʛʫʩʝʥʠʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʥʘ ʨʝʟʠʥʦ-ʘʨʤʠʨʦʚʘʥʥʳʭ

ʛʫʩʝʥʠʮʘʭ. ʌʠʨʤʘ Claas ʚʳʧʫʩʢʘʝʪ ʪʨʘʢʪʦʨʳ ʩʝʨʠʠ XERION, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ

ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʝ [95, 117].

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʦʩʪʨʘʥʥʳʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ

ʪʨʘʢʪʦʨʳ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʤʦʱʥʦʩʪʝʡ ʦʪ 220 ʜʦ 447 ʢɺʪ ʠ

ʩʦʛʣʘʩʥʦ ɻʆʉʊ 27021-86 ʧʦ ʨʘʟʚʠʚʘʝʤʦʤʫ ʪʷʛʦʚʦʤʫ ʫʩʠʣʠʶ ʫʩʣʦʚʥʦ ʤʦʛʫʪ ʙʳʪʴ

ʦʪʥʝʩʝʥʳ ʢ ʪʷʛʦʚʳʤ ʢʣʘʩʩʘʤ 5 – 8. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ

ʪʝʥʜʝʥʮʠʷ ʥʝ ʢʦʤʧʣʝʢʪʦʚʘʪʴ ʥʦʚʳʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ ʪʨʘʢʪʦʨʳ, ʚʚʦʟʠʤʳʝ ʚ

ʈʌ, ʥʘʚʝʩʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʙʘʟʦʚʳʭ ʢʦʤʧʣʝʢʪʘʮʠʷʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʷʛʦʚʦʛʦ

ʢʣʘʩʩʘ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʥʘʚʝʩʥʳʭ ʠ ʧʦʣʫʥʘʚʝʩʥʳʭ ʦʨʫʜʠʡ ʩʧʦʩʦʙʥʳʭ ʟʘʛʨʫʟʠʪʴ

ʵʪʠ ʪʨʘʢʪʦʨʳ. ʕʪʠ ʪʨʘʢʪʦʨʳ ʚ ʪʝʯʝʥʠʠ ʩʝʟʦʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʩ

ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʤʠ ʧʦʩʝʚʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʥʘ ʧʦʩʝʚʥʳʭ ʨʘʙʦʪʘʭ ʠ ʦʙʨʘʙʦʪʢʝ

ʧʦʯʚʳ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʤʠ ʧʨʠʮʝʧʥʳʤʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʦʨʫʜʠʷʤʠ.

ɺ ʫʩʣʦʚʠʷʭ ʥʝʭʚʘʪʢʠ ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʥʘ ʩʝʣʝ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʢʪʦʨʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ

ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʩʝʟʦʥʥʫʶ ʟʘʛʨʫʟʢʫ ʵʪʠʭ ʪʨʘʢʪʦʨʦʚ. ʆʙʝʩʧʝʯʠʪʴ

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʢʪʦʨʘ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʪʨʘʢʪʦʨ

ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʝʨʝʧʘʰʢʝ ʧʘʨʦʚ ʠ ʚʩʧʘʰʢʝ ʟʷʙʠ [60].
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1.4. ʈʘʟʚʠʪʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʧʨʠʤʝʥʷʝʤʳʭ

ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ

ɺ 30ʝ ʛʦʜʳ XXʚ. ʥʘ ʏʝʣʷʙʠʥʩʢʦʤ ʊʨʘʢʪʦʨʥʦʤ ɿʘʚʦʜʝ ʙʳʣ ʩʦʟʜʘʥ ʤʦʱʥʳʡ

ʪʨʘʢʪʦʨ ʉ-60. ʏʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʟʘʛʨʫʟʠʪʴ ʪʨʘʢʪʦʨ ʉ-60, ʪʨʝʙʦʚʘʣʠʩʴ

ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʝ ʚʦʩʴʤʠ- ʠ ʜʝʩʷʪʠʢʦʨʧʫʩʥʳʝ ʧʣʫʛʠ. ʇʝʨʚʳʡ ʚ ʩʪʨʘʥʝ

ʚʦʩʴʤʠʢʦʨʧʫʩʥʳʡ ʧʣʫʛ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ 1930 ʛʦʜʫ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ

ʉʣʘʜʢʦʚʘ ʥʘ ʙʨʷʥʩʢʦʤ ʟʘʚʦʜʝ «ʇʨʦʬʠʥʪʝʨʥ», ʧʣʫʛ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʦʤʩʢʦʛʦ ʟʘʚʦʜʘ

çʉʠʙʩʝʣʴʤʘʰ», ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 1933 ʛʦʜʫ, ʘ ʪʘʢʞʝ ʧʣʫʛ ʟʘʚʦʜʘ ʠʤʝʥʠ

ʂʦʣʶʱʝʥʢʦ ʦʢʘʟʘʣʠʩʴ ʥʝʫʜʘʯʥʳʤʠ. [91].

ʋʯʝʥʳʝ ɺʀʄʘ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʟʘʚʦʜʘ ʠʤʝʥʠ ʆʢʪʷʙʨʴʩʢʦʡ

ʨʝʚʦʣʶʮʠʠ ʨʘʟʨʘʙʦʪʘʣʠ ʚʦʩʴʤʠ- ʠ ʜʝʩʷʪʠʢʦʨʧʫʩʥʳʝ ʧʣʫʛʠ ʩ ʞʝʩʪʢʦʡ ʨʘʤʦʡ.

ʀʩʧʳʪʘʥʠʷ ʚ ɸʨʤʘʚʠʨʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʣʠʥʳ (10 ʤ)

ʜʝʩʷʪʠʢʦʨʧʫʩʥʳʡ ʧʣʫʛ ʧʣʦʭʦ ʢʦʧʠʨʫʝʪ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ [91].

ɺ ʵʪʦ ʚʨʝʤʷ ʉʪʘʣʠʥʛʨʘʜʩʢʠʡ ʠ ʍʘʨʴʢʦʚʩʢʠʡ ʪʨʘʢʪʦʨʥʳʝ ʟʘʚʦʜʳ ʙʳʣʠ

ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʚʳʧʫʩʢ ʛʫʩʝʥʠʯʥʦʛʦ ʪʨʘʢʪʦʨʘ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʉʊɿ-ʅɸʊʀ. ɼʣʷ

ʘʛʨʝʛʘʪʠʨʦʚʥʠʷ ʩ ʵʪʠʤ ʪʨʘʢʪʦʨʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʣʫʛʠ 5ʂ-35 (ʆʜʝʩʩʘ) ʠ ɺ-430

(ɺʀʄ), ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʙʳʣ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʦʟʜʘʥ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʇ-5-35

çʊʨʫʞʝʥʠʢ» (ʨʠʩʫʥʦʢ 1.5) ʚ 1940ʛ.

ʇʣʫʛ ʠʤʝʣ ʪʨʠ ʦʧʦʨʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʣʝʩʘ (ʨʠʩʫʥʦʢ 1.5.), ʩʚʷʟʘʥʥʳʭ ʩ

ʘʚʪʦʤʘʪʦʤ ʧʦʜʲʝʤʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɸʚʪʦʤʘʪ ʧʦʜʲʝʤʘ ʧʨʠʚʦʜʠʣʩʷ ʚ

ʜʚʠʞʝʥʠʝ ʦʪ ʦʜʥʦʛʦ ʠʟ ʢʦʣʝʩ, ʚʢʣʶʯʘʣʩʷ ʧʨʠʮʝʧʱʠʢʦʤ. ʇʨʘʚʦʝ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ

ʢʦʣʝʩʦ ʜʚʠʛʘʣʦʩʴ ʧʦ ʙʦʨʦʟʜʝ, ʦʩʪʘʣʴʥʳʝ ʧʦ ʧʦʣʶ. ɿʘʜʥʝʝ ʢʦʣʝʩʦ ʙʳʣʦ

ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʦʨʦʪʘ ʦʨʫʜʠʷ [74].

ʇʨʠʮʝʧʥʦʡ ʧʣʫʛ ʇ-5-35 «ʊʨʫʞʝʥʠʢ» ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ:

- ʚʳʩʦʢʘʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ;

- ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ (ʥʘʣʠʯʠʝ ʘʚʪʦʤʘʪʘ ʧʦʜʲʝʤʘ, ʩʣʦʞʥʘʷ ʨʘʤʘ);

- ʥʠʟʢʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ;

- ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʰʠʨʦʢʠʭ ʨʘʟʚʦʨʦʪʥʳʭ ʧʦʣʦʩʘʭ;

- ʥʘʣʠʯʠʝ ʧʨʠʮʝʧʱʠʢʘ;
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- ʥʠʟʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ.

ʈʠʩʫʥʦʢ 1.5 - ʇʣʫʛ ʇ-5-35 «ʊʨʫʞʝʥʠʢ»

ɺ 1948ʛ. ɺ «ɺʀʉʍʆʄʝ» ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʚʳʡ ʥʘʚʝʩʥʦʡ ʧʣʫʛ ʇʅ-2-30 ʜʣʷ

ʪʨʘʢʪʦʨʘ «ʋʥʠʚʝʨʩʘʣ». ʇʦʟʜʥʝʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 3-ʭ ʠ 4-ʭ ʢʦʨʧʫʩʥʳʝ ʧʣʫʛʠ.

ɺ ʥʘʯʘʣʝ 50-ʭ ʛʦʜʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʛʠʜʨʦʧʦʜʲʝʤʥʠʢ ʜʣʷ ʪʨʘʢʪʦʨʘ

ɼʊ-54, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʧʣʫʛʫ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʦʧʦʨʥʦʝ

ʢʦʣʝʩʦ ʠ ʢʦʧʠʨʦʚʘʪʴ ʨʝʣʴʝʬ ʧʦʣʷ [91].

ɺ ʩʝʨʝʜʠʥʝ 50-ʭ ʛʦʜʦʚ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʨʘʟʜʝʣʴʥʦ-ʘʛʨʝʛʘʪʥʘʷ ʩʠʩʪʝʤʘ ʥʘʚʝʩʢʠ,

ʢʦʪʦʨʘʷ ʧʨʠʚʝʣʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʢʘʯʢʫ ʚ ʨʘʟʚʠʪʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʚʝʩʥʳʭ

ʦʨʫʜʠʡ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʤʘʩʩʦʚʳʝ ʧʣʫʛʠ ʇʅ-4-35 «ʇʘʭʘʨʴ» (ʨʠʩʫʥʦʢ 1.6), ʢʦʪʦʨʳʝ

ʢʦʤʧʣʝʢʪʦʚʘʣʠʩʴ ʢʦʨʧʫʩʘʤʠ ʦʩʥʘʱʝʥʥʳʤʠ ʧʦʣʫʚʠʥʪʦʚʳʤʠ, ʚʠʥʪʦʚʳʤʠ,

ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʠ ʢʫʣʴʪʫʨʥʳʤʠ ʦʪʚʘʣʘʤʠ (ʨʠʩʫʥʦʢ 1.7) [19, 74, 90].

ʈʠʩʫʥʦʢ 1.6 - ʇʣʫʛ ʇʅ-4-35 «ʇʘʭʘʨʴ»



20

ʈʠʩʫʥʦʢ 1.7 - ʊʠʧʳ ʦʪʚʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʫʞʥʦʛʦ ʢʦʨʧʫʩʘ: a –
ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ; ʙ – ʢʫʣʴʪʫʨʥʘʷ; ʚ – ʧʦʣʫʚʠʥʪʦʚʘʷ; ʛ – ʚʠʥʪʦʚʘʷ

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʟʘʙʠʚʘʥʠʷ ʤʝʞʢʦʨʧʫʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʯʚʦʡ ʠ

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʢʦʨʧʫʩʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʥʘ

ʨʘʩʩʪʦʷʥʠʠ 0,8…1ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ, ʫʯʠʪʳʚʘʷ ʯʪʦ

ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʢʦʨʧʫʩʘ ʧʣʫʛʘ ʩʦʩʪʘʚʣʷʣʘ 35…40ʩʤ, ʙʨʫʩ ʨʘʤʳ ʨʘʩʧʦʣʘʛʘʣʩʷ ʧʦʜ

ʫʛʣʦʤ 27-30ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ [74, 91].

ʕʪʠ ʧʣʫʛʠ ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʚʳʩʦʢʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʥʠʟʢʘʷ

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ.

ɺ 1975ʛ ʥʘʣʘʞʝʥ ʚʳʧʫʩʢ ʪʨʘʢʪʦʨʘ ʂ-701 ʩ ʜʚʠʛʘʪʝʣʝʤ ʗʄɿ-240ɹʄ2

ʤʦʱʥʦʩʪʴʶ 220ʢɺʪ. ɼʣʷ ʟʘʛʨʫʟʢʠ ʥʦʚʳʭ ʪʨʘʢʪʦʨʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ

ʥʘʚʝʩʥʳʝ ʧʣʫʛʠ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ - 2,8ʤ ʇʅʃ-8-35 (ʨʠʩʫʥʦʢ 1.8). ʆʨʫʜʠʷ ʠʤʝʣʠ

ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ 6,85ʤ, ʤʘʩʩʫ 2100ʢʛ, ʙʨʫʩ ʨʘʤʳ ʨʘʩʧʦʣʘʛʘʣʩʷ ʧʦʜ ʫʛʣʦʤ 27ę ʢ

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ [17, 78].

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥʥʳʭ ʧʣʫʛʦʚ ʦʪʥʦʩʷʪʩʷ: ʙʦʣʴʰʘʷ ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʠ

ʤʘʩʩʘ, ʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʟʘʜʥʶʶ ʦʩʴ ʪʨʘʢʪʦʨʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʙʦʣʴʰʦʡ

ʦʧʨʦʢʠʜʳʚʘʶʱʠʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʧʘʭʦʪʥʳʡ ʘʛʨʝʛʘʪ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ

ʧʦʣʦʞʝʥʠʠ.
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ʈʠʩʫʥʦʢ 1.8 - ʇʅʃ-8-35

ɺʧʦʩʣʝʜʩʪʚʠʝ ʙʳʣ ʥʘʣʘʞʝʥ ʚʳʧʫʩʢ ʧʣʫʛʦʚ ʇʅʃ-8-40 ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 3,2ʤ

ʜʣʷ ʪʨʘʢʪʦʨʦʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 5 [10, 67, 78]. ʕʪʠ ʧʣʫʛʠ ʧʨʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ

ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 10ʢʤ/ʯ, ʥʘ ʛʣʫʙʠʥʫ ʜʦ 0,3ʤ.

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʇʅʃ 8-40 ʩʦʩʪʘʚʣʷʝʪ 2,56-3,2 ʛʘ/ʯ ʧʨʠ ʫʜʝʣʴʥʦʤ ʨʘʩʭʦʜʝ

ʪʦʧʣʠʚʘ 19,3-21,2 ʢʛ/ʛʘ. ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ

ʵʪʠʤʠ ʧʣʫʛʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 49-57 ʢɺʪʯ/ʛʘ [67].

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʜʥʠʡ ʤʦʩʪ ʠ ʥʘʚʝʩʢʫ ʪʨʘʢʪʦʨʘ, ʙʳʣ

ʨʘʟʨʘʙʦʪʘʥ ʧʣʫʛ ʇʊʂ-9-35 (ʇʇ-9-35) (ʨʠʩʫʥʦʢ 1.9) ʧʦʣʫʥʘʚʝʩʥʦʡ ʩʭʝʤʳ

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʦʤ. ʅʘ ʧʣʫʛ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʦʣʝʩʘ, ʥʘ ʢʦʪʦʨʳʝ ʦʥ

ʦʧʠʨʘʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʩʧʝʨʝʜʠ ʧʣʫʛ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʚʝʩʢʫ

ʪʨʘʢʪʦʨʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ ʧʣʫʛ ʦʩʥʘʱʘʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʚʳʛʣʫʙʣʝʥʠʷ

ʩ ʛʠʜʨʦʮʠʣʠʥʜʨʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʧʨʠʮʝʧʝ ʦʨʫʜʠʷ ʪ.ʝ. ʥʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ

ʛʠʜʨʦʬʠʮʠʨʦʚʘʥʥʦʡ ʥʘʚʝʩʢʠ ʪʨʘʢʪʦʨʘ ʠ ʧʦ ʩʧʦʩʦʙʫ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ

ʧʨʠʮʝʧʥʳʤ [43, 64, 89]. ʇʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʫʛʠ ʇʊʂ-9-35

ʘʥʘʣʦʛʠʯʥʳ ʥʘʚʝʩʥʳʤ ʧʣʫʛʘʤ ʇʅʃ-8-40 [18, 64].

ʈʠʩʫʥʦʢ 1.9 - ʉʭʝʤʘ ʧʣʫʛʘ ʇʇ-9-35
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1.5. ʀʥʦʩʪʨʘʥʥʳʝ ʥʘʚʝʩʥʳʝ ʠ ʧʦʣʫʥʘʚʝʩʥʳʝ ʧʣʫʛʠ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ

ʩ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ

ɼʣʷ ʟʘʛʨʫʟʢʠ ʪʨʘʢʪʦʨʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʚ

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʩʩʦʚʦ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʥʘʚʝʩʥʳʝ ʠ ʧʦʣʫʥʘʚʝʩʥʳʝ ʧʣʫʛʠ

ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ ɻʝʨʤʘʥʠʠ – Lemken (ʨʠʩʫʥʦʢ 1.13), ʅʦʨʚʝʛʠʠ – Kverneland

(ʨʠʩʫʥʦʢ 1.14), ʌʨʘʥʮʠʠ – Kuhn, Gregoire Besson (ʨʠʩʫʥʦʢ 1.11) ʠ ʜ.ʨ. [98, 99, 102,

103, 106, 107, 108]

ʕʪʠ ʧʣʫʛʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʙʦʨʦʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʆʙʦʨʦʪʥʳʝ

ʧʣʫʛʠ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʛʣʘʜʢʦʡ ʧʘʭʦʪʳ ʙʝʟ ʛʨʝʙʥʝʡ ʠ ʨʘʟʲʝʤʥʳʭ ʙʦʨʦʟʜ. ʅʘ

ʨʘʤʝ ʧʣʫʛʘ ʫʩʪʘʥʦʚʣʝʥʳ ʟʝʨʢʘʣʴʥʦ ʧʨʘʚʦ- ʠ ʣʝʚʦʦʙʦʨʘʯʠʚʘʶʱʠʝ ʢʦʨʧʫʩʘ. ɺʦ

ʚʨʝʤʷ ʨʘʟʚʦʨʦʪʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʭʦʜ ʧʣʫʛ ʧʝʨʝʚʦʨʘʯʠʚʘʝʪʩʷ ʜʨʫʛʦʡ ʩʪʦʨʦʥʦʡ ʠ

ʦʙʦʨʘʯʠʚʘʝʪ ʧʦʯʚʫ ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ [10]. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʦʨʦʪʘ ʨʘʤʳ ʧʣʫʛʘ ʥʘ

ʩʣʝʜʫʶʱʠʡ ʭʦʜ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʝʥʦ ʦʙʦʨʦʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ

ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʦʪ ʛʠʜʨʦʩʠʩʪʝʤʳ ʪʨʘʢʪʦʨʘ (ʨʠʩʫʥʦʢ 1.10) [56, 65, 105]. ɺ

ʚʘʨʠʘʥʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʵʪʠ ʧʣʫʛʠ ʦʩʥʘʱʘʶʪʩʷ ʩʠʩʪʝʤʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʰʠʨʠʥʳ

ʟʘʭʚʘʪʘ, ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʦʩʪʘʥʦʚʢʠ ʦʩʥʦʚʥʦʛʦ ʙʨʫʩʘ ʨʘʤʳ ʚ ʧʨʝʜʝʣʘʭ 25-

32ę.

ʈʠʩʫʥʦʢ 1.10 - ʆʙʦʨʦʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʣʫʛʦʚ ʬʠʨʤʳ Lemken
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ʅʘʚʝʩʥʳʝ ʧʣʫʛʠ, ʥʘ ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʩʝʤʠ ʢʦʨʧʫʩʦʚ,

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 5 (ʨʠʩʫʥʦʢ

1.11).

ʈʠʩʫʥʦʢ 1.11 - ʌʨʘʥʮʫʟʩʢʠʡ ʥʘʚʝʩʥʦʡ ʩʝʤʠʢʦʨʧʫʩʥʳʡ ʧʣʫʛ Gregoire Besson
HRP-7

ɺ ʨʘʙʦʪʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʣʫʥʘʚʝʩʥʳʝ ʦʙʦʨʦʪʥʳʝ ʧʣʫʛʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʢʦʣʝʩʦ

(ʨʠʩʫʥʦʢ 1.12) ʠʣʠ ʥʘ ʪʝʣʝʞʢʫ (ʨʠʩʫʥʢʠ 1.13, 1.14). ʇʦ ʧʝʨʚʦʡ ʩʭʝʤʝ

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʷʪʠïʜʝʩʷʪʠʢʦʨʧʫʩʥʳʝ ʧʣʫʛʠ, ʧʦ ʚʪʦʨʦʡ – ʚʦʩʴʤʠ–

ʯʝʪʳʨʥʘʜʮʘʪʠʢʦʨʧʫʩʥʳʝ.

ʈʠʩʫʥʦʢ 1.12 - ʅʝʤʝʮʢʠʡ ʧʦʣʫʥʘʚʝʩʥʦʡ ʧʣʫʛ Lemken Diamant 12 ʚ ʘʛʨʝʛʘʪʝ ʩ
ʪʨʘʢʪʦʨʦʤ John Deere, ʚʳʧʦʣʥʝʥʥʳʡ ʧʦ ʩʭʝʤʝ ʩ ʦʧʦʨʦʡ ʥʘ ʢʦʣʝʩʦ
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ʈʠʩʫʥʦʢ 1.13 - ʅʦʨʚʝʞʩʢʠʡ ʧʦʣʫʥʘʚʝʩʥʦʡ ʧʣʫʛ Kverneland PW,
ʚʳʧʦʣʥʝʥʥʳʡ ʧʦ ʩʭʝʤʝ ʩ ʦʧʦʨʦʡ ʥʘ ʪʝʣʝʞʢʫ

ʊʨʘʥʩʧʦʨʪʥʘʷ ʪʝʣʝʞʢʘ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʜʚʠʞʝʪʩʷ ʦʜʥʠʤ ʢʦʣʝʩʦʤ ʧʦ

ʧʦʣʶ, ʚʪʦʨʳʤ – ʧʦ ʙʦʨʦʟʜʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʣʦʪʥʷʷ ʝʝ ʜʥʦ (ʨʠʩʫʥʦʢ 1.14)[68, 105].

ʈʠʩʫʥʦʢ 1.14 - ɼʚʠʞʝʥʠʝ ʘʛʨʝʛʘʪʘ ʩ ʥʝʤʝʮʢʠʤ ʧʣʫʛʦʤ Lemken Euro Titan 12
ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ
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ɺ ʪʘʙʣʠʮʘʭ (1.4, 1.5) ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ

ʧʣʫʛʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ.

ʊʘʙʣʠʮʘ 1.4 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʫʛʦʚ ʠʥʦʩʪʨʘʥʥʦʛʦ
ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8

ʇʨʦʠʟʚʦʜʠʪʝʣʴ Gregoire Besson Salford Kverneland

ʉʝʨʠʷ SPSL9-SPEL9 8200 PW-RW

ʊʠʧ ʧʦʣʫʥʘʚʝʩʥʦʡ,

ʦʙʦʨʦʪʥʳʡ, ʩ

ʦʧʦʨʦʡ ʥʘ ʪʝʣʝʞʢʫ

ʧʨʠʮʝʧʥʦʡ

ʧʦʣʫʥʘʚʝʩʥʦʡ,

ʦʙʦʨʦʪʥʳʡ, ʩ

ʦʧʦʨʦʡ ʥʘ ʪʝʣʝʞʢʫ

ʂ-ʚʦ ʢʦʨʧʫʩʦʚ 7-13 12-14 7-14

ʇʦʣʦʞʝʥʠʝ ʪʨʘʢʪʦʨʘ ʧʦ ʧʦʣʶ ʧʦ ʧʦʣʶ ʧʦ ʧʦʣʶ

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 2,10-6,5 4,2-7,0 2,45-6,3

ʄʘʩʩʘ, ʢʛ 5400-7600 4717-5533 4600-7620

ʄʦʱʥʦʩʪʴ ʪʨʘʢʪʦʨʘ, ʢɺʪ ʜʦ 340 ʜʦ 360 ʜʦ 340

ʀʟ ʪʘʙʣʠʮʳ (1.5) ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʦʩʪʨʘʥʥʳʭ ʧʣʫʛʦʚ

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ

ʪʷʛʦʚʳʭ ʢʣʘʩʩʦʚ 5 ʠ 6, ʦʥʠ ʠʤʝʶʪ ʜʦ 10 ʢʦʨʧʫʩʦʚ. ʕʪʠ ʧʣʫʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ

ʥʘʚʝʩʥʦʤ (ʨʠʩʫʥʦʢ 1.11) ʠ ʧʦʣʫʥʘʚʝʩʥʦʤ ʦʙʦʨʦʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ (ʨʠʩʫʥʢʠ 1.12-

1.14). ʊʨʘʢʪʦʨ ʜʚʠʛʘʝʪʩʷ ʢʘʢ ʚ ʙʦʨʦʟʜʝ, ʪʘʢ ʠ ʧʦ ʧʦʣʶ. ʅʘʚʝʩʥʳʝ ʧʣʫʛʠ

ʚʳʧʫʩʢʘʶʪʩʷ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ ʥʝ ʙʦʣʝʝ 3,5ʤ.

ʀʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʝ ʧʣʫʛʠ, ʠʤʝʶʱʠʝ 10-14 ʢʦʨʧʫʩʦʚ,

ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳʝ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8.

ʕʪʠ ʧʣʫʛʠ ʚʳʧʦʣʥʝʥʳ ʚʦʩʥʦʚʥʦʤ ʚ ʧʦʣʫʥʘʚʝʩʥʦʤ ʦʙʦʨʦʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ.

ʆʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʫʩʪʘʥʦʚʣʝʥ ʧʦʜ ʫʛʣʦʤ 27-30ę. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʨʧʫʩʘʤʠ

0,9…1,1ʤ. ʊʨʘʢʪʦʨ ʜʚʠʛʘʝʪʩʷ ʧʦ ʧʦʣʶ (ʪʘʙʣʠʮʘ 1.4).

ɼʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʧʦʣʫʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ ʧʦ ʧʨʠʮʝʧʥʦʤʫ

ʚʘʨʠʘʥʪʫ ʧʨʠʤʝʥʷʝʪʩʷ ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ (ʨʠʩʫʥʦʢ 1.15).
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ʊʘʙʣʠʮʘ 1.5 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʫʛʦʚ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ
ʢʣʘʩʩʘ 5 ʠ 6

ʇʨʦʠʟʚʦʜʠʪʝʣʴ Lemken Kverneland Kuhn Gregoire Besson

ʉʝʨʠʷ
Euro Titan

/Vari Titan

Euro Opal9

/Vari Opal 9
Juwel

EO

-LO

PN

-RN

PW

-RW

Multi-

Master

Chall-

enger

HRP-7

/HRW-9

SPMF9/

SPML9

ʊʠʧ
ʧʦ
ʣʫ
ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ,
ʩ

ʦʧ
ʦʨ
ʦʡ
ʥʘ
ʪʝ
ʣʝ
ʞ
ʢʫ

ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ

ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ

ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ

ʧʦ
ʣʫ
ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ,
ʩ

ʦʧ
ʦʨ
ʦʡ
ʥʘ
ʢʦ
ʣʝ
ʩʦ

ʧʦ
ʣʫ
ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ,
ʩ

ʦʧ
ʦʨ
ʦʡ
ʥʘ
ʪʝ
ʣʝ
ʞ
ʢʫ

ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ

ʧʦ
ʣʫ
ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ,
ʩ

ʦʧ
ʦʨ
ʦʡ
ʥʘ
ʪʝ
ʣʝ
ʞ
ʢʫ

ʥʘ
ʚʝ
ʩʥ
ʦʡ

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ

ʧʦ
ʣʫ
ʥʘ
ʚʝ
ʩʥ
ʦʡ

,

ʦʙ
ʦʨ
ʦʪ
ʥʳ
ʡ,
ʩ

ʦʧ
ʦʨ
ʦʡ
ʥʘ
ʢʦ
ʣʝ
ʩʦ

ʂʦʣ-ʚʦ ʢʦʨʧʫʩʦʚ 9-12 3-7 3-7 4-7 5-9 7-14 2-7 7-12 5-7 6-9

ʇʦʣʦʞʝʥʠʝ ʪʨʘʢʪʦʨʘ

ʧʦ
ʧʦ
ʣʶ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

/ʧ
ʦ
ʧʦ
ʣʶ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

/ʧ
ʦ
ʧʦ
ʣʶ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

/ʧ
ʦ
ʧʦ
ʣʶ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

/ʧ
ʦ
ʧʦ
ʣʶ

ʚ
ʙʦ
ʨʦ
ʟʜ
ʝ

/ʧ
ʦ
ʧʦ
ʣʶ

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 2,7-6,6 0,9-3,15 0,9-3,15 1,2-3,5 1,75-4,05 2,45-6,3
2,45-

3,5
2,45-5,4 1,8-3,5 2,1-4,5

ʄʘcʩʘ, ʢʛ 5070-5890* 1253-2156*
1058-

2269*

2000-

2680
2650-3630 4600-7620 ʥ.ʜ. ʥ.ʜ. 1300-1950

2750-

4950

ʄʦʱʥʦʩʪʴ ʪʨʘʢʪʦʨʘ,

ʢɺʪ.
ʦʪ 120 80-230 66-232 180-240 ʦʪ 120 160-330 42-198 180-330 90-245 155-250

*- ʤʘʩʩʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ
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ɺ ʧʣʫʛʘʭ ʛʠʙʨʠʜʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʫʥʘʚʝʩʥʦʡ ʦʙʦʨʦʪʥʳʡ ʧʣʫʛ

ʘʛʨʝʛʘʪʠʨʫʝʪʩʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʦʜʫʣʝʤ – ʣʘʬʝʪʦʤ, ʢʦʪʦʨʳʡ

ʠʤʝʝʪ ʩʚʦʶ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʧʦʜʲʝʤʘ ʧʣʫʛʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ

ʧʦʣʦʞʝʥʠʝ, ʣʘʬʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʛʨʝʛʘʪʠʨʫʝʪʩʷ ʩ ʪʨʘʢʪʦʨʦʤ ʚ ʧʨʠʮʝʧʥʦʤ

ʚʘʨʠʘʥʪʝ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʫʛ ʧʦʜʥʠʤʘʝʪʩʷ ʟʘ ʩʯʝʪ

ʩʦʙʩʪʚʝʥʥʦʡ ʛʠʜʨʦʩʠʩʪʝʤʳ ʠ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ ʣʘʬʝʪʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ

ʩʧʦʩʦʙʘ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʦʨʫʜʠʷ

ʠ ʩʥʠʞʝʥʠʝ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʘʛʨʝʛʘʪʘ. ɼʣʠʥʘ ʧʣʫʛʘ Lemken Titan ʩʦʩʪʘʚʣʷʝʪ 21ʤ

[107, 108].

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʦʩʪʨʘʥʥʳʝ

ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʝ ʥʘʚʝʩʥʳʝ, ʧʦʣʫʥʘʚʝʩʥʳʝ ʠ ʧʨʠʮʝʧʥʳʝ (ʛʠʙʨʠʜʥʳʝ) ʧʣʫʛʠ

ʠʤʝʶʪ ʦʙʦʨʦʪʥʦʝ ʠʩʧʦʣʥʝʥʠʝ.

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʙʦʨʦʪʥʳʭ ʧʣʫʛʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:

1) ʙʦʣʴʰʫʶ ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʥʫ,

2) ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ,

3) ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ,

4) ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʰʘʨʥʠʨʦʚ, ʢʦʪʦʨʳʝ

ʫʤʝʥʴʰʘʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ.

ʈʠʩʫʥʦʢ 1.15 - ʇʨʠʮʝʧʥʦʡ (ʛʠʙʨʠʜʥʳʡ) ʧʣʫʛ Lemken Titan ʚ ʘʛʨʝʛʘʪʝ ʩ
ʪʨʘʢʪʦʨʦʤ Challenger MT800
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ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʝʡ ʩ ʜʣʠʥʥʳʤʠ ʛʦʥʘʤʠ, ʦʙʦʨʦʪʥʳʝ ʧʣʫʛʠ ʥʝ

ʠʤʝʶʪ ʙʦʣʴʰʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘʜ ʧʣʫʛʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʪ.ʢ. ʜʦʣʷ

ʭʦʣʦʩʪʳʭ ʧʝʨʝʝʟʜʦʚ ʤʘʣʘ, ʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ ʙʦʣʴʰʠʡ ʚʝʩ ʧʣʫʛʘ ʫʭʫʜʰʘʝʪ ʠʭ

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦ ʝʩʪʴ ʧʨʠʤʝʥʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ

ʧʦʣʫʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʚ

ʫʩʣʦʚʠʷʭ ʈʌ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ [8, 9, 10, 60, 68].

1.6. ʃʝʤʝʰʥʦ ʦʪʚʘʣʴʥʳʝ ʧʣʫʛʠ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ

ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʌ ʠ ʩʪʨʘʥ ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ

ɸʥʘʣʠʟ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʣʫʛʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ

ʧʣʫʛʠ ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚʦ ʚʨʝʤʝʥʘ ʉʉʉʈ ʠ

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʢʣʘʩʩʦʚ 3, 5, ʤʦʱʥʦʩʪʴʶ ʜʦ 220

ʢɺʪ [3, 40, 43, 44, 45, 80].

ʕʪʠ ʧʣʫʛʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʚʝʩʥʦʤ, ʧʦʣʫʥʘʚʝʩʥʦʤ ʚʘʨʠʘʥʪʘʭ.

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʚ

ʩʪʨʘʥʘʭ ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʭʦʜʷʪ ʧʨʠʝʤʦʯʥʳʝ

ʠʩʧʳʪʘʥʠʷ ʥʘ ʄʀʉ ʥʦʚʳʝ ʦʙʦʨʦʪʥʳʝ ʧʣʫʛʠ, ʷʚʣʷʶʱʠʝʩʷ ʘʥʘʣʦʛʘʤʠ ʢʦʥʩʪʨʫʢʮʠʡ

ʚʝʜʫʱʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʣʫʛʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ

çʉʚʝʪʣʦʛʨʘʜʘʛʨʦʤʘʰ» (ʇʇʆ-(8+2+1)ʭ40) ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ ʈʌ (ʨʠʩʫʥʦʢ 1.16)

ʠ «ʄʠʥʦʡʪʦʚʩʢʦʛʦ ʨʝʤʦʥʪʥʦʛʦ ʟʘʚʦʜʘ» (ʇʇʈʆ-12-01) ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ

(ʨʠʩʫʥʦʢ 1.17).

ʈʠʩʫʥʦʢ 1.16 - ʇʣʫʛ ʧʦʣʫʥʘʚʝʩʥʦʡ ʦʙʦʨʦʪʥʳʡ ʇʇʆ-(8+2+1)ʭ40
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ʈʠʩʫʥʦʢ 1.17 - ʇʣʫʛ ʧʨʠʮʝʧʥʦʡ ʦʙʦʨʦʪʥʳʡ ʇʇʈʆ-12-01: 1 – ʣʘʬʝʪ; 2 – ʧʣʫʛ

ɸʥʘʣʦʛʦʤ ʧʣʫʛʘ ʇʇʈʆ-12-01 ʷʚʣʷʝʪʩʷ ʧʣʫʛ ʇʆ-10+2ʇ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ

çɺʦʣʛʘʘʛʨʦʤʘʰ» ʛ.ʂʠʥʝʣʴ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ʧʣʫʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ

ʧʦʣʫʥʘʚʝʩʥʦʤ ʠ ʧʨʠʮʝʧʥʦʤ (ʛʠʙʨʠʜʥʦʤ) ʠʩʧʦʣʥʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ

ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʢʦʨʧʫʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ [30, 31].

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʦʚʳʭ ʧʣʫʛʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.6 [40,

45].

ʊʘʙʣʠʮʘ 1.6 - ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ
ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʘʥ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ

ʇʇʆ-(8+2+1)ʭ40

ʛ. ʉʚʝʪʣʦʛʨʘʜ, ʈʌ

ʇʇʈʆ-12-01

ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ

ʊʠʧ ʧʦʣʫʥʘʚʝʩʥʦʡ, ʦʙʦʨʦʪʥʳʡ ʧʨʠʮʝʧʥʦʡ, ʦʙʦʨʦʪʥʳʡ

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʛʘ/ʯ ʜʦ 4,1 3,54-4,55

ʈʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ ʜʦ 10 7-9

ɻʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ, ʩʤ ʜʦ 30 ʜʦ 27

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 4,4 5,05

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʢʦʨʦʩʪʴ, ʥʝ

ʙʦʣʝʝ, ʢʤ/ʯ
15 20

ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʧʫʩʦʚ, ʰʪ. 11 12

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʨʧʫʩʘʤʠ, ʤ 1,2 1,2

ʊʠʧ ʢʦʨʧʫʩʘ
ʂʫʣʴʪʫʨʥʳʡ,

ʧʦʣʫʚʠʥʪʦʚʦʡ

ʂʫʣʴʪʫʨʥʳʡ,

ʧʦʣʫʚʠʥʪʦʚʦʡ

ʄʘʩʩʘ ʤʘʰʠʥʳ, ʢʛ 8760 10175

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʩʤ 14200 ʭ 4500 ʭ 2100 20300 ʭ 5400 ʭ 2500
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ʇʦ ʜʘʥʥʳʤ ʠʩʧʳʪʘʥʠʡ [49, 50] ʧʣʫʛʠ ʧʨʠʮʝʧʥʳʝ ʇʇʈʆ-12-01 ʠ ʇʆ-10+2ʇ

ʘʛʨʝʛʘʪʠʨʫʶʪʩʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʤʦʱʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 316ʢɺʪ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ

ʤʘʩʩʦʡ ʙʦʣʝʝ 21ʪ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 27021-86 ʦʪʥʦʩʷʪʩʷ ʢ ʪʷʛʦʚʦʤʫ ʢʣʘʩʩʫ

8. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʣʫʛʦʚ ʇʇʈʆ-12-01 ʠ ʇʆ-10+2ʇ ʚ ʘʛʨʝʛʘʪʝ ʩ

ʪʨʘʢʪʦʨʦʤ John Deere 9430 ʤʦʱʥʦʩʪʴʶ 313ʢɺʪ ʧʦ ʜʘʥʥʳʤ ʠʩʧʳʪʘʥʠʡ

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.7. ʆʙʱʠʡ ʚʠʜ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʪʨʘʢʪʦʨʘ John Deere

9430 ʩ ʧʣʫʛʦʤ ʇʆ-10+2ʇ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ (1.18).

ʈʠʩʫʥʦʢ 1.18 - ɸʛʨʝʛʘʪ ʪʨʘʢʪʦʨʘ John Deere 9430 ʩ ʧʣʫʛʦʤ ʇʆ-10+2ʇ ʥʘ
ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ

ʊʘʙʣʠʮʘ 1.7 - ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʮʝʧʥʳʭ ʧʣʫʛʦʚ ʇʇʈʆ-12-01 ʠ
ʇʆ-10+2ʇ ʚ ʘʛʨʝʛʘʪʝ ʩ ʪʨʘʢʪʦʨʦʤ John Deere 9430

ʇʇʈʆ-12-01 ʇʆ-10+2ʇ

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʜʘʥʥʳʤ ʠʩʧʳʪʘʥʠʡ.

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 5,05 5,05

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʢʤ/ʯ 7,2 7,2

ʄʘʩʩʘ, ʢʛ 10175 10175

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ 1ʯ, ʛʘ/ʯ

- ʦʩʥʦʚʥʦʛʦ ʚʨʝʤʝʥʠ 3,56 3,56

- ʩʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 2,44 2,44

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʢʛ/ʛʘ 18,31 18,31

ɻʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ, ʩʨʝʜʥʷʷ, ʤ 0,272 0,272
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ʀʟ ʪʘʙʣʠʮʳ (1.7) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʣʫʛʠ ʇʇʈʆ-12-01 ʠ ʇʆ-10+2ʇ ʚ ʘʛʨʝʛʘʪʝ ʩ

ʪʨʘʢʪʦʨʦʤ John Deere 9430 ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 3,56 ʛʘ/ʯ ʧʨʠ

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 7,2 ʢʤ/ʯ. ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʪʨʘʢʪʦʨʦʤ ʩʦʩʪʘʚʣʷʝʪ 18,31 ʢʛ/ʛʘ ʧʨʠ

ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,272ʤ.

ʃʘʬʝʪʳ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʧʦʣʫʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ ʩ ʪʨʘʢʪʦʨʘʤʠ, ʥʝ

ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʥʘʚʝʩʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʢʘʢ

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʣʫʛʦʚ, ʪʘʢ ʠ ʩʪʦʨʦʥʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʊʘʢ ɿɸʆ ʇʊʌʂ

çʊʝʭʥʦʪʨʦʥ» ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʪʝʣʝʞʢʫ ʧʝʨʝʭʦʜʥʫʶ ʫʥʠʚʝʨʩʘʣʴʥʫʶ «ʂɸʄɸ ʊʇʋ

6000» (ʨʠʩʫʥʦʢ 1.16) [62].

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʣʝʞʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.6)[87]:

ʈʠʩʫʥʦʢ 1.18 - ʊʝʣʝʞʢʘ ʧʝʨʝʭʦʜʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ «ʂɸʄɸ ʊʇʋ 6000»

ʊʘʙʣʠʮʘ 1.7 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʣʝʞʢʠ ʧʝʨʝʭʦʜʥʦʡ
ʫʥʠʚʝʨʩʘʣʴʥʦʡ «ʂɸʄɸ ʊʇʋ 6000»

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʝʩ ʥʘʚʝʰʠʚʘʝʤʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʛ

- ʥʘʚʝʩʥʦʛʦ, ʧʨʠ ʜʣʠʥʝ ʜʦ 3500ʤʤ 4000

- ʧʦʣʫʥʘʚʝʩʥʦʛʦ, ʠʤʝʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʣʝʩʥʫʶ ʦʧʦʨʫ 8000

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʴ, ʢʛ 12000

ɺʳʩʦʪʘ, ʤʤ 2170

ɼʣʠʥʘ, ʤʤ 4776

ʐʠʨʠʥʘ, ʤʤ 3220

ʄʘʩʩʘ, ʢʛ 2800
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ʀʟ ʪʘʙʣʠʮʳ (1.7), ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʭʦʜʥʦʡ ʪʝʣʝʞʢʠ ʚ

ʘʛʨʝʛʘʪʝ ʩ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʤ ʧʦʣʫʥʘʚʝʩʥʳʤ ʧʣʫʛʦʤ, ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʧʣʫʛʘ

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 4776ʤʤ.

1.7 ʇʨʠʮʝʧʥʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʧʣʫʛʠ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ

ɺ ʉʐɸ ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʦ 2006ʛ. ʇʦʩʣʝʜʥʠʤʠ ʙʳʣʠ ʩʥʷʪʳ

ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʫʛʠ Wil Rich ʩʝʨʠʠ 2900, ʥʘ ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʜʦ 12

ʢʦʨʧʫʩʦʚ. ʕʪʠ ʧʣʫʛʠ ʠʤʝʣʠ ʢʣʘʩʩʠʯʝʩʢʫʶ ʢʦʤʧʦʥʦʚʢʫ (ʨʠʩʫʥʦʢ 1.19).

ʈʠʩʫʥʦʢ 1.19 - ʉʭʝʤʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ Wil Rich ʩʝʨʠʠ 2900:
1 – ʦʩʥʦʚʥʘʷ ʩʝʢʮʠʷ; 2 – ʧʨʠʮʝʧ; 3 – ʙʦʨʦʟʜʥʦʝ ʢʦʣʝʩʦ; 4 – ʩʨʝʜʥʝʝ ʢʦʣʝʩʦ
ʜʚʠʞʫʱʝʝʩʷ ʧʦ ʧʦʣʶ; 5 – ʤʝʭʘʥʠʟʤ ʧʦʜʲʝʤʘ; 6 – ʟʘʜʥʷʷ ʩʝʢʮʠʷ; 7 – ʦʧʦʨʥʦʝ
ʢʦʣʝʩʦ; 8 - ʟʘʜʥʝʝ ʙʦʨʦʟʜʥʦʝ ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝʩʷ ʢʦʣʝʩʦ; 9 – ʟʘʱʠʪʥʦʝ

ʫʩʪʨʦʡʩʪʚʦ; 10 – ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʰʣʘʥʛʠ; 11 – ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʚʩʧʘʰʢʝ ʧʣʫʛ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʨʠ

ʢʦʣʝʩʘ – ʧʝʨʝʜʥʝʝ ʢʦʣʝʩʦ 3, ʦʥʦ ʜʚʠʛʘʝʪʩʷ ʧʦ ʙʦʨʦʟʜʝ, ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʪʝʣʝʞʢʫ 4,

ʠ ʟʘʜʥʶʶ ʧʘʨʫ ʢʦʣʝʩ 7 ʠ 8, ʦʜʥʦ ʠʟ ʥʠʭ ʩʣʫʞʠʪ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʛʣʫʙʠʥʳ

ʦʙʨʘʙʦʪʢʠ 7, ʚʪʦʨʦʝ 8 ʜʚʠʛʘʝʪʩʷ ʧʦ ʙʦʨʦʟʜʝ ʧʦʩʣʝʜʥʝʛʦ ʢʦʨʧʫʩʘ ʠ ʩʣʫʞʠʪ ʜʣʷ

ʩʪʘʙʠʣʠʟʘʮʠʠ ʭʦʜʘ ʧʣʫʛʘ ʠ ʧʝʨʝʚʦʜʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ [116].
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ʕʪʠ ʧʣʫʛʠ ʧʝʨʝʚʦʜʷʪʩʷ ʠʟ ʨʘʙʦʯʝʛʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ

ʪʨʝʭ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʧʨʠʚʦʜʠʤʳʭ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ (ʨʠʩʫʥʦʢ 1.19, ʧʦʟʠʮʠʠ 3,4,8),

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʟʘʜʥʝʝ ʢʦʣʝʩʦ (8) ʩʚʦʙʦʜʥʦ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ

ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ (ʷʚʣʷʝʪʩʷ ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤʩʷ). ɺ ʥʝʢʦʪʦʨʳʭ

ʧʣʫʛʘʭ ʥʘ ʧʨʠʮʝʧʝ ʫʩʪʘʥʦʚʣʝʥ ʛʠʜʨʦʮʠʣʠʥʜʨ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ

ʧʣʫʛʘ ʚ ʧʦʜʥʷʪʦʤ ʧʦʣʦʞʝʥʠʠ [116].

ɸʥʘʣʦʛʠʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʤʝʶʪ ʧʣʫʛʠ ʬʠʨʤʳ John Deere ʩʝʨʠʠ 370.

(ʨʠʩʫʥʦʢ 1.20). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʧʣʫʛʠ ʥʝ ʚʳʧʫʩʢʘʶʪʩʷ [101].

ʈʠʩʫʥʦʢ 1.20 - ʇʨʠʮʝʧʥʦʡ ʘʤʝʨʠʢʘʥʩʢʠʡ 10-ʪʠ ʢʦʨʧʫʩʥʳʡ ʧʣʫʛ John Deere
3710

ʐʠʨʦʢʦʟʘʭʚʘʪʥʳʝ ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʧʣʫʛʘʤʠ

ʢʘʥʘʜʩʢʦʡ ʬʠʨʤʳ Salford ʩʝʨʠʡ 8200; 8300 (ʨʠʩʫʥʦʢ1.21) [114, 115].

ʇʣʫʛʠ Salford ʩʝʨʠʠ 8200 ʠʤʝʶʪ ʩʦʯʣʝʥʝʥʥʫʶ ʜʚʫʭʩʝʢʮʠʦʥʥʫʶ ʨʘʤʫ, ʪʨʠ

ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʛʠʜʨʦʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʣʝʩʘ. ʇʝʨʝʜ ʢʘʞʜʳʤ ʢʦʨʧʫʩʦʤ

ʫʩʪʘʥʦʚʣʝʥ ʜʠʩʢʦʚʳʡ ʥʦʞ. ʉʝʨʠʷ 8300 ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ

ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʫʛʦʚ

Salford ʩʝʨʠʠ 8200 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.8)[114].



34

ʈʠʩʫʥʦʢ 1.21 - ʂʘʥʘʜʩʢʠʡ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ Salford 8214

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ,

ʙʦʣʴʰʘʷ ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʥʘ, ʥʠʟʢʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʜʚʫʭ ʙʦʨʦʟʜʥʳʭ

ʢʦʣʝʩ, ʢʦʪʦʨʳʝ ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʧʣʫʛ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ, ʥʦ ʫʧʣʦʪʥʷʶʪ ʜʥʦ

ʙʦʨʦʟʜʳ.

ʊʘʙʣʠʮʘ 1.8 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʮʝʧʥʳʭ ʧʣʫʛʦʚ Salford ʩʝʨʠʠ
8200
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8212 12 (6+6) 4,2-6 4717 13,6 15 300-420

8213 13 (6+7) 4,55-6,5 5126 14,5 16 325-455

8214 14 (6+8) 4,9-7 5533 15,4 17 350-490

ʀʟ ʪʘʙʣʠʮʳ 1.8 ʚʠʜʥʦ, ʯʪʦ ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ Salford ʠʤʝʶʪ ʙʦʣʴʰʫʶ

ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ (ʜʦ 15,4ʤ) ʠ ʤʘʩʩʫ (ʜʦ 5533ʢʛ), ʯʪʦ ʩʥʠʞʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʝ ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ

ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ ʠ ʚʝʩ, ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʛʠʜʨʦʬʠʮʠʨʦʚʘʥʥʳʭ
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ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩ, ʦʩʥʘʱʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʚʦʜʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ

ʧʦʣʦʞʝʥʠʝ ʠ ʩʦʯʣʝʥʝʥʥʫʶ ʜʚʫʭʩʝʢʮʠʦʥʥʫʶ ʨʘʤʫ. ʇʘʭʦʪʥʳʡ ʘʛʨʝʛʘʪ ʩ ʧʨʠʮʝʧʥʳʤ

ʧʣʫʛʦʤ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʤʘʥʝʚʨʝʥʥʦʩʪʴʶ ʠ ʪʨʝʙʫʝʪ ʰʠʨʦʢʠʭ ʦʙʦʨʦʪʥʳʭ ʧʦʣʦʩ.

ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ ʚ ʦʙʦʨʦʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʥʝ ʚʳʧʫʩʢʘʶʪʩʷ.

1.8. ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʅʘ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʧʣʫʛʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ

ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩʫʥʦʢ 1.22).

ʈʠʩʫʥʦʢ 1.22 - ʈʘʙʦʯʠʡ ʦʨʛʘʥ Lemken ʩʝʨʠʠ B 40 ʩ ʩʧʣʦʰʥʳʤ ʦʪʚʘʣʦʤ: 1 –
ʣʝʤʝʭ; 2 – ʩʤʝʥʥʦʝ ʜʦʣʦʪʦ; 3 – ʛʨʫʜʴ ʦʪʚʘʣʘ, 4 – ʢʨʳʣʦ ʦʪʚʘʣʘ; 5 – ʫʛʣʦʩʥʠʤ, 6 –

ʧʦʣʝʚʘʷ ʜʦʩʢʘ

ʅʘ ʩʪʦʡʢʝ ʢʦʨʧʫʩʘ (ʨʠʩʫʥʦʢ 1.22) ʤʦʥʪʠʨʫʝʪʩʷ ʣʝʤʝʭ 1, ʛʨʫʜʴ ʦʪʚʘʣʘ 3,

ʢʨʳʣʦ ʦʪʚʘʣʘ 4, ʫʛʣʦʩʥʠʤ 5 ʠ ʧʦʣʝʚʘʷ ʜʦʩʢʘ 6. ʇʨʠʤʝʥʷʶʪʩʷ ʩʦʩʪʘʚʥʳʝ ʣʝʤʝʭʘ,
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ʚʢʣʶʯʘʶʱʠʝ ʩʤʝʥʥʳʝ ʜʦʣʦʪʘ 2. ʆʪʚʘʣʳ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʣʷʪʩʷ ʥʘ ʩʧʣʦʰʥʳʝ ʠ

ʧʦʣʦʩʦʚʳʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ, ʛʨʫʜʴ ʦʪʚʘʣʘ 3, ʩʤʝʥʥʘʷ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʫʛʦʚ

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʧʣʫʞʥʠʢʦʚ ʠʣʠ ʫʛʣʦʩʥʠʤʦʚ 5 [105].

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ

ʠʥʦʩʪʨʘʥʥʳʝ ʧʣʫʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.9).

ʊʘʙʣʠʮʘ 1.9 - ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʣʫʛʦʚ
ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ

ʇʨʦʠʟʚʦʜʠ-ʪʝʣʴ Lemken Kverneland

ʉʝʨʠʷ B40 DuraMaʭ ˉ9 ˉ28 ˉ30

ʊʠʧ ʦʪʚʘʣʘ ʉʧʣʦʰʥʦʡ
ʉʧʣʦʰʥʦʡ

/ʧʦʣʦʩʦʚʦʡ
ʉʧʣʦʰʥʦʡ ʉʧʣʦʰʥʦʡ ʇʦʣʦʩʦʚʦʡ

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ,

ʩʤ
35-45 35-45 35-50 35-50 35-50

ɻʣʫʙʠʥʘ

ʦʙʨʘʙʦʪʢʠ, ʩʤ
15-30 15-30 15-30 15-35 20-35

ʊʠʧ ʧʦʯʚ ɺʩʝ ʪʠʧʳ. ɺʩʝ ʪʠʧʳ ʊʷʞʝʣʳʝ ɺʩʝ ʪʠʧʳ ʊʷʞʝʣʳʝ

ʀʟ ʪʘʙʣʠʮʳ (1.9) ʩʣʝʜʫʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʨʧʫʩʦʚ

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʪʠʧʦʚ ʧʦʯʚ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 30ʩʤ. ʇʨʠʤʝʥʷʶʪʩʷ

ʩʧʣʦʰʥʳʝ ʠ ʧʦʣʦʩʦʚʳʝ ʦʪʚʘʣʳ. ʅʘ ʚʩʝʭ ʢʦʨʧʫʩʘʭ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʣʝʚʳʝ ʜʦʩʢʠ. ʕʪʠ ʢʦʨʧʫʩʘ ʠʤʝʶʪ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ 35-50ʩʤ,

ʦʜʥʘʢʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ

ʩʥʠʞʘʝʪʩʷ [68, 104, 105].

1.9 ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʣʫʛʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʭ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ

ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ:
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- ʧʨʠʤʝʥʝʥʠʝ ʚʠʙʨʘʮʠʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʣʫʛʘ (ʢʦʣʝʙʘʥʠʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ

ʠ ʤʘʣʦʡ ʘʤʧʣʠʪʫʜʳ;

- ʥʘʥʝʩʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʣʫʛʘ;

- ʟʘʤʝʥʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʯʘʩʪʝʡ ʢʦʨʧʫʩʘ ʧʣʫʛʘ ʪʨʝʥʠʝʤ ʢʘʯʝʥʠʷ;

- ʧʦʜʘʯʘ ʞʠʜʢʦʩʪʠ (ʚʦʜʳ) ʥʘ ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʣʫʛʘ;

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʧʣʫʛʘ.

ɺ ʉʘʨʘʪʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʣʫʛʘʭ ʩʝʨʠʠ ʇɹʉ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ

ʦʨʛʘʥʳ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 0,6 ʤ (ʧʘʪʝʥʪ ʈʌ ˉ93616) [51] (ʨʠʩʫʥʦʢ 1.23). ʇʦʣʝʚʘʷ

ʜʦʩʢʘ ʚ ʥʦʚʦʤ ʢʦʨʧʫʩʝ ʟʘʤʝʥʝʥʘ ʥʘ ʣʝʤʝʭ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ ʫʛʣʦʤ 45ę ʢ

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ. ɿʘ ʩʯʝʪ ʠʟʤʝʥʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʜʦʩʪʠʛʘʝʪʩʷ

ʵʢʦʥʦʤʠʷ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ 20-30% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ

ʢʦʨʧʫʩʦʤ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʣʝʚʦʡ ʜʦʩʢʠ ʧʦʟʚʦʣʠʣʦ ʨʘʩʧʦʣʦʞʠʪʴ ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ

ʧʣʫʛʘ ʧʦʜ ʫʛʣʦʤ 45ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʩʪʦʷʥʠʝ

ʤʝʞʜʫ ʩʪʦʡʢʘʤʠ ʢʦʨʧʫʩʦʚ ʧʦ ʜʣʠʥʝ ʦʩʥʦʚʥʦʛʦ ʙʨʫʩʘ ʨʘʤʳ ʜʦ 0,85ʤ. ʅʦʚʳʝ

ʢʦʨʧʫʩʘ ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ [6, 12, 82].

ʈʠʩʫʥʦʢ 1.23 - ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ ʧʣʫʛʦʚ ʇɹʉ: ɸ – ʩ ʧʦʣʦʩʦʚʳʤ ʦʪʚʘʣʦʤ; ɹ –
ʩ ʩʧʣʦʰʥʳʤ ʦʪʚʘʣʦʤ: 1 – ʧʨʘʚʳʡ ʣʝʤʝʭ; 2 – ʣʝʚʳʡ ʣʝʤʝʭ; 3 – ʦʪʚʘʣ; 4 – ʩʪʦʡʢʘ
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ʅʦʚʳʝ ʢʦʨʧʫʩʘ (ʨʠʩʫʥʦʢ 1.23) ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʧʦʣʦʩʦʚʳʤ (ɸ) ʠ ʩʧʣʦʰʥʳʤ

(ɹ) ʦʪʚʘʣʘʤʠ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʦʚʳʭ ʢʦʨʧʫʩʦʚ

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.10) [63, 69].

ʊʘʙʣʠʮʘ 1.10 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʦʚʳʭ ʢʦʨʧʫʩʦʚ ʇɹʉ
ʊʠʧ ʦʪʚʘʣʘ ʇʦʣʦʩʦʚʦʡ ʉʧʣʦʰʥʦʡ

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʩʤ 60 60

ɻʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ, ʩʤ 15-30 15-30

ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ, ʄʇʘ ɼʦ 4 ɼʦ 4

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, % ɼʦ 30 ɼʦ 30

ʂʨʦʰʝʥʠʝ ʧʦʯʚʳ, %, ʨʘʟʤʝʨ ʬʨʘʢʮʠʡ ʜʦ 50 ʤʤ 68-85 72-92

ɿʘʜʝʣʢʘ ʩʪʝʨʥʠ, % 95-97 95-97

ʅʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʩʝʨʠʷ ʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ:

ʇɹʉ-3; ʇɹʉ-4; ʇɹʉ-5; ʇɹʉ-6; ʇɹʉ-7 ʇɹʉ-8 [52, 53].

ʅʘ ʨʠʩʫʥʢʝ (1.24) ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʭʦʪʥʳʡ ʘʛʨʝʛʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʘʢʪʦʨʘ ʂ-

701 ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 5 ʠ ʧʣʫʛʘ ʇɹʉ-8. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

ʧʣʫʛʘ ʇɹʉ-8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.11) [66, 69].

ʈʠʩʫʥʦʢ 1.24 - ʇʘʭʦʪʥʳʡ ʘʛʨʝʛʘʪ ʂ-701+ʇɹʉ-8
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ʊʘʙʣʠʮʘ 1.11 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʫʛʘ ʇɹʉ-8

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ

ʊʠʧ ʧʣʫʛʘ ʅʘʚʝʩʥʦʡ

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ (ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ), ʤ 4,6

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ

-ʜʣʠʥʘ

-ʰʠʨʠʥʘ

-ʚʳʩʦʪʘ

5400

4600

1950

ɼʦʨʦʞʥʳʡ ʧʨʦʩʚʝʪ, ʤʤ 450

ʄʘʩʩʘ ʧʣʫʛʘ, ʢʛ 1700

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʰʪ 8

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʚʨʝʤʝʥʠ, ʛʘ/ʯʘʩ 3,2-4,7

ɻʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ, ʤ ʜʦ 0,3

ʅʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʪʨʘʢʪʦʨʘ, ʢɺʪ. 170-210

ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ (1.11), ʨʠʩʫʥʢʠ (1.8, 1.24), ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʣʫʛ

ʇɹʉ-8 ʚʳʧʦʣʥʝʥ ʧʦ ʠʟʤʝʥʝʥʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ. ʐʠʨʠʥʘ

ʟʘʭʚʘʪʘ ʧʣʫʛʘ ʇɹʉ-8 ʥʘ 44% ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʣʫʛʘ ʇʅʃ-8-40 [6, 13].

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʫʛʦʚ ʩʝʨʠʠ ʇɹʉ ʚ ʉɻɸʋ ʠʤ. ʅ.ʀ.

ɺʘʚʠʣʦʚʘ ʨʘʟʨʘʙʦʪʘʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʧʨʠʮʝʧʥʦʛʦ ʜʝʩʷʪʠʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ

(ʨʠʩʫʥʢʠ 1.25, 1.26) ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (ʧʘʪʝʥʪ

ʈʌ ˉ 113906 ʧʨʠʣʦʞʝʥʠʝ ɸ) [54].

ʅʘ ʨʘʤʝ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ (ʨʠʩʫʥʢʠ 1.25, 1.26) ʫʩʪʘʥʦʚʣʝʥʦ ʜʝʩʷʪʴ ʥʦʚʳʭ

ʢʦʨʧʫʩʦʚ, ʜʚʘ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʛʠʜʨʦʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʣʝʩʘ ʠ ʦʜʥʦ ʦʧʦʨʥʦʝ

ʨʝʛʫʣʠʨʫʝʤʦʝ. ɺ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʣʫʛ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʚʘ ʢʦʣʝʩʘ ʠ

ʧʨʠʮʝʧ, ʚ ʨʘʙʦʯʝʤ – ʥʘ ʪʨʠ ʢʦʣʝʩʘ. ʈʘʤʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʜ ʫʛʣʦʤ 45ę ʢ

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ.

ʈʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ

ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʦʧʦʨʥʦʛʦ ʢʦʣʸʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʤʳ.
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ʈʠʩʫʥʦʢ 1.25 - ʇʨʠʮʝʧʥʦʡ ʜʝʩʷʪʠʢʦʨʧʫʩʥʳʡ ʧʣʫʛ ʚ ʘʛʨʝʛʘʪʝ ʩ ʪʨʘʢʪʦʨʦʤ
Versatile Buhler 2425 (ʤʦʱʥʦʩʪʴ 313 ʢɺʪ) ʚ ʨʘʙʦʪʝ

ʈʠʩʫʥʦʢ 1.26 - ɼʝʩʷʪʠʢʦʨʧʫʩʥʳʡ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ
ʧʦʣʦʞʝʥʠʠ

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʩʷʪʠʢʦʨʧʫʩʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ (1.12) [9].
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ʊʘʙʣʠʮʘ 1.12 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʩʷʪʠʢʦʨʧʫʩʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ
ʧʣʫʛʘ

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 4,8-6,0

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʰʪ 8-10

ʈʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ ʜʦ 10

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ ʜʦ 10

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ:

                           ʜʣʠʥʘ

                        ʰʠʨʠʥʘ

                          ʚʳʩʦʪʘ

8700

6000

2028

ʄʘʩʩʘ, ʢʛ 3100

ɸʛʨʝʛʘʪʠʨʫʝʪʩʷ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ

ʪʷʛʦʚʳʭ ʢʣʘʩʩʦʚ 6-8

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ

ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ ʧʣʫʛʘ [9]:

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ;

- ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ;

- ʙʦʣʴʰʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʬʘʨʢʦʧ ʪʨʘʢʪʦʨʘ;

- ʥʠʟʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʢʦʨʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʧʣʫʛʘ.

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ

ʢʦʨʧʫʩʦʚ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 0,6 ʤ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʜʣʠʥʫ ʧʣʫʛʘ.

ʇʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ʧʨʠʮʝʧʥʦʛʦ ʜʝʩʷʪʠʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ (ʨʠʩʫʥʢʠ 1.25, 1.26)

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.
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ɺʳʚʦʜʳ

1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʧʫʩʢ ʤʦʱʥʳʭ ʪʨʘʢʪʦʨʦʚ ʚ ʈʌ ʚʝʜʝʪʩʷ ʪʦʣʴʢʦ ɿɸʆ

çʇʊɿ» ʠ ʦʛʨʘʥʠʯʝʥ ʤʦʜʝʣʷʤʠ ʂ-744ʈ ʠ ʂ-9000 ʪʷʛʦʚʳʭ ʢʣʘʩʩʦʚ 6 ʠ 8. ʕʪʦʪ

ʥʝʜʦʩʪʘʪʦʢ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʠʤ ʠʤʧʦʨʪʦʤ ʠʥʦʩʪʨʘʥʥʳʭ

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 447 ʢɺʪ ʠʟ ʉʐɸ, ʂʘʥʘʜʳ ʠ

ɽʚʨʦʩʦʶʟʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ

ʠʤʧʦʨʪʥʳʤʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʤʠ ʧʨʠʮʝʧʥʳʤʠ ʧʦʩʝʚʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʥʝ

ʠʤʝʶʪ ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.

2. ɼʣʷ ʟʘʛʨʫʟʢʠ ʤʦʱʥʳʭ ʪʨʘʢʪʦʨʦʚ ʚ ʈʌ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʠʥʦʩʪʨʘʥʥʳʝ

ʦʙʦʨʦʪʥʳʝ ʧʦʣʫʥʘʚʝʩʥʳʝ ʧʣʫʛʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʮʝʧʥʘʷ (ʛʠʙʨʠʜʥʘʷ)

ʩʭʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʬʝʪʘ. ʕʪʠ ʧʣʫʛʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ,

ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ, ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʂʦʣʝʩʦ ʟʘʜʥʝʡ

ʪʝʣʝʞʢʠ ʧʣʫʛʘ ʠʜʝʪ ʧʦ ʙʦʨʦʟʜʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʣʦʪʥʷʷ ʝʝ ʜʥʦ. ʇʣʫʛʠ

ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʢʦʨʧʫʩʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ

ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ ʫʛʣʦʤ 27-30ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ.

3. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʌ ʚʳʧʫʩʢʘʶʪʩʷ ʥʘʚʝʩʥʳʝ ʠ ʧʦʣʫʥʘʚʝʩʥʳʝ ʧʣʫʛʠ,

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 5.

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʣʫʛʦʚ ʇʅʃ 8-40 ʠ ʇʊʂ-9-35 ʩʦʩʪʘʚʣʷʝʪ 2,56-3,2 ʛʘ/ʯ ʧʨʠ

ʫʜʝʣʴʥʦʤ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ 19,3-21,2 ʢʛ/ʛʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ

ʧʘʭʦʪʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʦʙʦʨʦʪʥʳʭ

ʧʦʣʫʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ ʇʇʆ-(8+2+1)ʭ40, ʇʇʈʆ-12-01, ʇʆ-10+2ʇ, ʷʚʣʷʶʱʠʭʩʷ

ʘʥʘʣʦʛʘʤʠ ʧʣʫʛʦʚ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ

ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʣʫʛʦʚ ʇʇʈʆ-12-01 ʠ ʇʆ-10+2ʇ ʚ

ʘʛʨʝʛʘʪʝ ʩ ʪʨʘʢʪʦʨʦʤ John Deere 9430 ʩʦʩʪʘʚʣʷʝʪ 3,56 ʛʘ/ʯ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ

7,2 ʢʤ/ʯ. ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʪʨʘʢʪʦʨʦʤ ʩʦʩʪʘʚʣʷʝʪ 18,31 ʢʛ/ʛʘ ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ

0,272ʤ. ʇʨʠ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʠ ʵʪʠʭ ʧʣʫʛʦʚ ʩ ʪʨʘʢʪʦʨʦʤ ʧʦ ʧʨʠʮʝʧʥʦʤʫ ʚʘʨʠʘʥʪʫ

ʧʨʠʤʝʥʷʝʪʩʷ ʩʭʝʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʮʝʧʥʦʛʦ ʤʦʜʫʣʷ (ʣʘʬʝʪʘ).

4. ɺ ʉɻɸʋ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʨʘʟʨʘʙʦʪʘʥ ʢʦʨʧʫʩ ʧʣʫʛʘ, ʧʨʠʤʝʥʝʥʠʝ

ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʣʦʞʠʪʴ ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʧʣʫʛʘ ʧʦʜ ʫʛʣʦʤ 45ę, ʯʪʦ
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ʩʥʠʞʘʝʪ ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ ʦʨʫʜʠʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʢʦʨʧʫʩʘ ʩʦʟʜʘʥʘ ʩʝʨʠʷ

ʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 220ʢɺʪ ʠ

ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ,

ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ʵʪʦʛʦ

ʧʣʫʛʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʧʨʠʮʝʧʥʦʛʦ

ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ.

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʜʝʣʘʥʥʳʭ ʚʳʚʦʜʦʚ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ

ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ.

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʭʝʤ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ.

2. ʆʙʦʩʥʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʠ ʦʩʥʦʚʥʳʝ

ʧʘʨʘʤʝʪʨʳ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8.

3. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ.

4. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʠʮʝʧʥʳʤ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʤ

ʧʣʫʛʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.

5. ɺ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ ʤʦʱʥʦʩʪʴʶ 375ʢɺʪ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ

ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʜʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ.
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2. ʊɽʆʈɽʊʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʂʆʅʉʊʈʋʂʊʀɺʅʆ-

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ʉʍɽʄʓ ʇʈʀʎɽʇʅʆɻʆ ʇʃʋɻɸ ɼʃʗ

ɸɻʈɽɻɸʊʀʈʆɺɸʅʀʗ ʉ ʊʈɸʂʊʆʈɸʄʀ ʊʗɻʆɺʆɻʆ ʂʃɸʉʉɸ 8

2.1. ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ

ɸʥʘʣʠʟʠʨʫʷ ʠʟʣʦʞʝʥʥʦʝ ʚ ʧʦʜʨʘʟʜʝʣʘʭ (1.4, 1.5, 1.6, 1.7) ʚʠʜʥʦ, ʯʪʦ ʥʘ

ʠʟʚʝʩʪʥʳʝ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʝ ʧʣʫʛʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ

ʢʣʘʩʩʠʯʝʢʠʝ ʢʦʨʧʫʩʘ (ʨʠʩʫʥʢʠ 1.7, 1.22). ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʭ ʢʦʨʧʫʩʦʚ

ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʫʛʣʦʤ 27-30ę, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ

ʤʝʞʜʫ ʩʪʦʡʢʘʤʠ 1…1,2ʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ, ʧʨʠ ʙʦʣʴʰʦʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʧʣʫʛʘ, ʢ

ʙʦʣʴʰʦʡ ʝʛʦ ʜʣʠʥʝ [23, 74, 80, 91].

ʊʘʢʞʝ ʠʟ ʧʦʜʨʘʟʜʝʣʦʚ (1.4, 1.5, 1.6, 1.7), ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʣʫʛʠ

ʘʛʨʝʛʘʪʠʨʫʶʪʩʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʥʘʚʝʩʥʦʤʫ, ʧʦʣʫʥʘʚʝʩʥʦʤʫ ʠ

ʧʨʠʮʝʧʥʦʤʫ (ʨʠʩʫʥʢʠ 1.11-1.15; 1.17-1.21) ʚʘʨʠʘʥʪʘʤ, ʧʨʠʯʝʤ ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ

ʚʳʧʦʣʥʝʥʳ ʢʘʢ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʨʠʮʝʧʥʦʡ (ʨʠʩʫʥʢʠ 1.19-1.21), ʪʘʢ ʠ ʧʦ ʩʭʝʤʝ ʩ

ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʬʝʪʘ (ʨʠʩʫʥʢʠ 1.15; 1.18).

ʅʘ ʨʠʩʫʥʢʝ (2.1) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ ʠ ʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʬʠʨʤʳ Gregoire Besson (ʨʠʩʫʥʦʢ 1.11).

ʈʠʩʫʥʦʢ 2.1 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʨʘʙʦʯʠʤʠ
ʦʨʛʘʥʘʤʠ: 1 – ʪʨʘʢʪʦʨ; 2 – ʥʘʚʝʩʢʘ; 3 – ʛʠʜʨʦʮʠʣʠʥʜʨ ʥʘʚʝʩʢʠ; 4 – ʨʘʤʘ ʧʣʫʛʘ; 5 –

ʨʘʙʦʯʠʡ ʦʨʛʘʥ; 6 – ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ
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ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 2.1) ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ

ʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ 4 ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ ʫʛʣʦʤ 27ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ,

ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʦʧʦʨʥʦ-ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ

ʢʦʣʝʩʘ 6. ɺ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʫʛ ʧʝʨʝʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʦʜʲʝʤʘ ʥʘ

ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʥʘʚʝʩʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʪʨʘʢʪʦʨʘ.

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (ʪʘʙʣʠʮʘ 1.4) ʥʘʚʝʩʥʳʝ ʧʣʫʛʠ ʚʳʧʫʩʢʘʶʪʩʷ

ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ ʜʦ 3,5ʤ (Gregoire Besson SP7), ʠʤʝʶʪ ʤʘʩʩʫ ʜʦ 1950ʢʛ ʧʨʠ ʜʣʠʥʝ

6,8ʤ. ɸʛʨʝʛʘʪʠʨʦʚʘʥʠʝ ʧʣʫʛʘ ʙʦʣʴʰʦʡ ʜʣʠʥʳ ʧʦ ʥʘʚʝʩʥʦʤʫ ʚʘʨʠʘʥʪʫ ʧʨʠʚʦʜʠʪ ʢ

ʩʥʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʘʛʨʝʛʘʪʘ ʠ ʥʘʨʫʰʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ

ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʜʥʠʡ ʤʦʩʪ ʪʨʘʢʪʦʨʘ ʠ

ʫʩʢʦʨʝʥʥʦʤʫ ʝʛʦ ʠʟʥʦʩʫ [31, 37, 88]. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ

ʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ.

ʀʟ ʧʦʜʨʘʟʜʝʣʦʚ (1.5; 1.6) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʫʥʘʚʝʩʥʳʝ ʧʣʫʛʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ

ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʩʭʝʤʘʤ:

1. ʉ ʮʝʣʴʥʦʡ ʨʘʤʦʡ ʠ ʦʜʥʠʤ ʟʘʜʥʠʤ ʦʧʦʨʥʳʤ ʢʦʣʝʩʦʤ (ʨʠʩʫʥʦʢ 1.12).

2. ʉ ʩʦʩʪʘʚʥʦʡ ʨʘʤʦʡ ʩ ʟʘʜʥʝʡ ʦʧʦʨʥʦʡ ʪʝʣʝʞʢʦʡ (ʨʠʩʫʥʦʢ 1.13).

ʅʘ ʨʠʩʫʥʢʝ (2.2) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ

ʪʨʘʢʪʦʨʘ ʠ ʧʦʣʫʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʬʠʨʤʳ Lemken (ʨʠʩʫʥʦʢ 1.12) ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ

ʧʝʨʚʦʡ ʩʭʝʤʝ.

ʈʠʩʫʥʦʢ 2.2 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʪʨʘʢʪʦʨʘ ʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʦʣʫʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʧʝʨʚʦʡ ʩʭʝʤʝ: 1 – ʪʨʘʢʪʦʨ; 2
– ʥʘʚʝʩʢʘ; 3 – ʛʠʜʨʦʮʠʣʠʥʜʨ ʥʘʚʝʩʢʠ; 4 – ʨʘʤʘ; 5 – ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ; 6 – ʦʧʦʨʥʦ-
ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ; 7 – ʛʠʜʨʦʮʠʣʠʥʜʨ ʧʦʜʲʝʤʘ ʧʣʫʛʘ; 8 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ
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ʀʟ ʨʠʩʫʥʢʘ (2.2) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʫʥʘʚʝʩʥʦʡ ʧʣʫʛ ʚʳʧʦʣʥʝʥʥʳʡ ʧʦ ʧʝʨʚʦʡ

ʩʭʝʤʝ ʠʤʝʝʪ ʮʝʣʴʥʳʡ ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ ʫʛʣʦʤ 27ę ʢ

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ. ʇʝʨʝʚʦʜ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ

ʧʫʪʝʤ ʧʦʜʲʝʤʘ ʦʨʫʜʠʷ ʥʘ ʥʘʚʝʩʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʪʨʘʢʪʦʨʘ 2 ʠ ʟʘʜʥʝʤ ʢʦʣʝʩʝ ʧʣʫʛʘ

6. ʇʦʣʫʥʘʚʝʩʥʳʝ ʧʣʫʛʠ ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʧʝʨʚʦʡ ʩʭʝʤʝ ʠʤʝʶʪ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʥʝ

ʙʦʣʝʝ 4,05ʤ (ʪʘʙʣʠʮʘ 1.4).

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʫʯʰʝʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʠ ʫʣʫʯʰʝʥʠʷ

ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʭ ʧʦʣʫʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʚʪʦʨʘʷ ʩʭʝʤʘ

ʩ ʩʦʩʪʘʚʥʦʡ ʨʘʤʦʡ. ʅʘ ʨʠʩʫʥʢʝ (2.3) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ ʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʦʣʫʥʘʚʝʩʥʦʛʦ

ʧʣʫʛʘ ʬʠʨʤʳ Kverneland (ʨʠʩʫʥʦʢ 1.13), ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʚʪʦʨʦʡ ʩʭʝʤʝ.

ʈʠʩʫʥʦʢ 2.3 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʪʨʘʢʪʦʨʘ ʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʦʣʫʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʚʪʦʨʦʡ ʩʭʝʤʝ: 1 – ʪʨʘʢʪʦʨ; 2
– ʥʘʚʝʩʢʘ; 3 – ʛʠʜʨʦʮʠʣʠʥʜʨ ʥʘʚʝʩʢʠ; 4 – ʨʘʤʘ ʦʩʥʦʚʥʘʷ ʩʝʢʮʠʷ ; 5 – ʨʘʤʘ
ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʢʮʠʷ; 6 – ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ; 7 – ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʝʩʦ; 8 –
ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ «ʧʦ ʙʦʨʦʟʜʝ»; 9 – ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ «ʧʦ

ʧʦʣʶ»; 10 – ʛʠʜʨʦʮʠʣʠʥʜʨ ʧʦʜʲʝʤʘ ʧʣʫʛʘ; 11 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ

ʅʘ ʧʦʣʫʥʘʚʝʩʥʦʤ ʧʣʫʛʝ, ʚʳʧʦʣʥʝʥʥʦʤ ʧʦ ʚʪʦʨʦʡ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 2.3),

ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʦʩʥʦʚʥʦʡ 4 ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 5 ʩʝʢʮʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ

ʫʛʣʦʤ 27ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʢʮʠʷ ʰʘʨʥʠʨʥʦ

ʩʦʝʜʠʥʝʥʘ ʩ ʦʩʥʦʚʥʦʡ. ʈʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʦʨʥʳʤ

ʢʦʣʝʩʦʤ 6, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʦʣʝʩʦʤ 7 ʠ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʣʝʩʘʤʠ ʟʘʜʥʝʡ

ʪʝʣʝʞʢʠ 8, 9. ɺ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʫʛ ʧʝʨʝʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʦʜʲʝʤʘ ʥʘ

ʥʘʚʝʩʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʪʨʘʢʪʦʨʘ ʠ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩʘʭ ʟʘʜʥʝʡ ʪʝʣʝʞʢʠ 8,

9 ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʩʠʩʪʝʤʳ ʪʨʘʢʪʦʨʘ ʠ ʧʣʫʛʘ.
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ʐʠʨʦʢʦʟʘʭʚʘʪʥʳʝ ʧʣʫʛʠ ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʧʦʣʫʥʘʚʝʩʥʦʡ ʩʭʝʤʝ ʦʪʣʠʯʘʝʪ

ʚʳʩʦʢʘʷ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʠ ʚʝʩ ʜʦ 9500ʢʛ, ʙʦʣʴʰʘʷ ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʜʦ 14,2ʤ

(ʪʘʙʣʠʮʘ 1.7). ʆʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ 8 (ʨʠʩʫʥʦʢ 2.3) ʜʚʠʛʘʝʪʩʷ ʧʦ ʙʦʨʦʟʜʝ,

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʣʦʪʥʷʷ ʝʝ ʜʥʦ.

ʇʨʠʤʝʥʝʥʠʝ ʥʘʚʝʩʥʦʡ ʠ ʧʦʣʫʥʘʚʝʩʥʦʡ ʩʭʝʤ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʫ ʪʨʘʢʪʦʨʘ

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚ

ʧʦʜʨʘʟʜʝʣʝ (1.3), ʫ ʪʨʘʢʪʦʨʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʵʪʠ ʥʘʚʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ.

ʅʘ ʨʠʩʫʥʢʝ (2.4) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ ʠ ʧʨʠʮʝʧʥʦʛʦ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʣʫʛʘ ʬʠʨʤʳ Salford

(ʨʠʩʫʥʦʢ 1.21).

ʈʠʩʫʥʦʢ 2.4 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʪʨʘʢʪʦʨʘ ʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ: 1 – ʪʨʘʢʪʦʨ; 2 – ʬʘʨʢʦʧ ʪʨʘʢʪʦʨʘ; 3 – ʨʘʤʘ
ʦʩʥʦʚʥʘʷ ʩʝʢʮʠʷ ; 4 – ʨʘʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʢʮʠʷ; 5 – ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ; 6 –
ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ; 7 – ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ; 8 – ʦʧʦʨʥʦ-
ʪʨʘʥʩʧʦʨʪʥʘʷ ʪʝʣʝʞʢʘ; 9 – ʛʠʜʨʦʮʠʣʠʥʜʨ ʧʦʜʲʝʤʘ; 10 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ

ʀʟ ʩʝʤʳ (ʨʠʩʫʥʦʢ 2.4) ʩʣʝʜʫʝʪ ʯʪʦ ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ

ʫʛʣʦʤ 27ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ. ʈʘʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʝʢʮʠʠ – ʦʩʥʦʚʥʦʡ 3 ʠ

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 4. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʢʮʠʷ ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʘ ʩ ʦʩʥʦʚʥʦʡ ʜʣʷ

ʫʣʫʯʰʝʥʠʷ ʢʦʧʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʠ ʫʣʫʯʰʝʥʠʷ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ

ʧʦʣʦʞʝʥʠʠ. ʈʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩ 6, 7 ʠ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʞʢʠ 8. ʇʝʨʝʚʦʜ ʚ

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʦʜʲʝʤʘ ʥʘ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ

ʢʦʣʝʩʘʭ 6, 7, 8 ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʩʠʩʪʝʤʳ ʧʣʫʛʘ.
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ʅʝʜʦʩʪʘʪʢʘʤʠ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʷʚʣʷʶʪʩʷ ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʜʦ 15,4ʤ

(ʪʘʙʣʠʮʘ 1.8), ʥʠʟʢʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʙʦʣʴʰʘʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʠ ʚʝʩ, ʩʣʦʞʥʦʩʪʴ

ʢʦʥʩʪʨʫʢʮʠʠ (ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ, ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʢʠ

ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩʘʭ). ɿʘʜʥʝʝ ʦʧʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ 7, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʦʨʦʪʘ ʘʛʨʝʛʘʪʘ, ʚʳʧʦʣʥʝʥʦ

ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤʩʷ, ʯʪʦ ʪʘʢʞʝ ʫʩʣʦʞʥʷʝʪ ʢʦʥʩʪʨʫʢʮʠʶ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ

ʩʪʘʙʠʣʴʥʦʩʪʠ ʭʦʜʘ ʘʛʨʝʛʘʪʘ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʠ ʩʥʠʞʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʨʘʙʦʯʝʡ

ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʝʥʳ ʜʚʘ ʢʦʣʝʩʘ,

ʢʦʪʦʨʳʝ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʜʚʠʛʘʶʪʩʷ ʧʦ ʙʦʨʦʟʜʝ 5, 6, ʫʧʣʦʪʥʷʷ ʜʥʦ ʙʦʨʦʟʜʳ.

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ (ʧʦʜʨʘʟʜʝʣʳ 1.5; 1.6) ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ

ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʛʠʙʨʠʜʥʦʡ (ʣʘʬʝʪʥʦʡ) ʩʭʝʤʝ. ʅʘ ʨʠʩʫʥʢʝ (2.5) ʧʨʝʜʩʪʘʚʣʝʥʘ

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ ʠ ʧʨʠʮʝʧʥʦʛʦ

(ʛʠʙʨʠʜʥʦʛʦ) ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʣʫʛʘ ʬʠʨʤʳ Lemken (ʨʠʩʫʥʦʢ 1.18).

ʈʠʩʫʥʦʢ 2.5 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʪʨʘʢʪʦʨʘ ʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ (ʛʠʙʨʠʜʥʦʛʦ) ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ
ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ: 1 – ʪʨʘʢʪʦʨ; 2 – ʣʘʬʝʪ; 3 – ʛʠʜʨʦʮʠʣʠʥʜʨ
ʣʘʬʝʪʘ; 4 – ʨʘʤʘ ʦʩʥʦʚʥʘʷ ʩʝʢʮʠʷ ; 5 – ʨʘʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʢʮʠʷ; 6 – ʦʧʦʨʥʦʝ
ʢʦʣʝʩʦ; 7 – ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʝʩʦ; 8 – ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ «ʧʦ
ʙʦʨʦʟʜʝ»; 9 – ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ «ʧʦ ʧʦʣʶ»; 10 – ʛʠʜʨʦʮʠʣʠʥʜʨ

ʧʦʜʲʝʤʘ ʧʣʫʛʘ; 11 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ

ʀʟ ʨʠʩʫʥʢʘ (2.5) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʛʠʙʨʠʜʥʦʡ ʩʭʝʤʳ

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʫʥʘʚʝʩʥʦʡ ʧʣʫʛ, ʘʛʨʝʛʘʪʠʨʦʚʘʥʥʳʡ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ

ʤʦʜʫʣʶ – ʣʘʬʝʪʫ. ʂ ʪʨʘʢʪʦʨʫ ʪʘʢʦʡ ʧʣʫʛ ʘʛʨʝʛʘʪʠʨʫʝʪʩʷ ʚ ʧʨʠʮʝʧʥʦʤ ʚʘʨʠʘʥʪʝ.

ʇʝʨʝʚʦʜ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʜʲʝʤʘ ʧʣʫʛʘ ʩ

ʧʦʤʦʱʴʶ ʛʠʜʨʦʩʠʩʪʝʤʳ ʣʘʬʝʪʘ 2 ʥʘ ʦʧʦʨʥʳʭ ʢʦʣʝʩʘʭ ʣʘʬʝʪʘ ʠ ʛʠʜʨʦʩʠʩʪʝʤʳ

ʧʣʫʛʘ ʥʘ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩʘʭ ʟʘʜʥʝʡ ʪʝʣʝʞʢʠ 8, 9.
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ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʠ ʜʣʠʥʳ

(ʜʦ 20,3 ʤ), ʩʥʠʞʝʥʠʝ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʘʛʨʝʛʘʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʫʥʘʚʝʩʥʳʤ

ʚʘʨʠʘʥʪʦʤ.

ɸʛʨʝʛʘʪʠʨʦʚʘʥʠʝ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ

ʧʨʠʮʝʧʥʦʤʫ ʚʘʨʠʘʥʪʫ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ

ʪʨʘʢʪʦʨʘ, ʦʜʥʘʢʦ ʪʘʢʦʡ ʘʛʨʝʛʘʪ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʢʦʧʠʨʦʚʘʥʠʝ

ʨʝʣʴʝʬʘ, ʩʥʠʞʘʝʪ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʨʘʟʚʦʨʦʪʘ ʘʛʨʝʛʘʪʘ.

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʦʜʨʘʟʜʝʣʝ (1.8) ʚ ʉʘʨʘʪʦʚʩʢʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ

ɸʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʩʦʟʜʘʥ ʢʦʨʧʫʩ ʧʣʫʛʘ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ

0,6ʤ (ʨʠʩʫʥʦʢ 1.23), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʣʦʞʠʪʴ ʦʩʥʦʚʥʦʡ

ʙʨʫʩ ʨʘʤʳ ʧʣʫʛʘ ʧʦʜ ʫʛʣʦʤ 45ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ, ʯʪʦ

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʥʳ ʧʣʫʛʘ [6, 51, 52, 53]. ʅʘ ʙʘʟʝ ʵʪʦʛʦ

ʢʦʨʧʫʩʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʨʠʷ ʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ

ʜʦ 5 ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ (ʨʠʩʫʥʦʢ 1.24).

ʅʘ ʨʠʩʫʥʢʝ (2.6) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ

(ʨʠʩʫʥʦʢ 1.24) ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ «ʂʠʨʦʚʝʮ» ʂ-701ɸ ʠ ʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-

8. ʀʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʧʣʫʛʦʤ ʇɹʉ-8 ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʧʝʨʝʤʝʱʝʥʠʷ

ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʧʦʨʥʳʭ ʢʦʣʝʩ 5 ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʤʳ. ɹʨʫʩ ʨʘʤʳ ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ

ʫʛʣʦʤ 45ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ.

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʥʘʚʝʩʥʳʭ ʧʣʫʛʦʚ [12, 82] ʠ

ʧʨʠʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ (ʨʠʩʫʥʦʢ

2.7) ʧʨʠʮʝʧʥʦʛʦ ʜʝʩʷʪʠʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ (ʨʠʩʫʥʢʠ 1.25, 1.26)[54].

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 2.7) ʧʣʫʛ ʠʤʝʝʪ ʙʨʫʩ ʨʘʤʳ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ

ʫʛʣʦʤ 45ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ. ʈʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ 6, ʠʟʤʝʥʝʥʠʝʤ

ʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩ 10. ʇʝʨʝʚʦʜ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʜʲʝʤʘ ʥʘ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩʘʭ 10 ʠ ʧʨʠʮʝʧʝ 9 ʩ

ʧʦʤʦʱʴʶ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ 2.
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ʈʠʩʫʥʦʢ 2.6 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʪʨʘʢʪʦʨʘ ʠ ʥʘʚʝʩʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-8 ʦʩʥʘʱʝʥʥʦʛʦ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʰʠʨʠʥʦʡ
ʟʘʭʚʘʪʘ 0,6 ʤ: 1 – ʪʨʘʢʪʦʨ; 2 – ʛʠʜʨʦʮʠʣʠʥʜʨ ʥʘʚʝʩʥʦʡ ʩʠʩʪʝʤʳ ʪʨʘʢʪʦʨʘ; 3 –

ʥʘʚʝʩʥʘʷ ʩʠʩʪʝʤʘ ʪʨʘʢʪʦʨʘ; 4 – ʨʘʤʘ ʧʣʫʛʘ; 5 – ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ; 6 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ

ʈʠʩʫʥʦʢ 2.7 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʪʨʘʢʪʦʨʘ ʠ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-10ʇ ʦʩʥʘʱʝʥʥʦʛʦ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʰʠʨʠʥʦʡ
ʟʘʭʚʘʪʘ 0,6ʤ: 1 – ʪʨʘʢʪʦʨ; 2 – ʛʠʜʨʦʮʠʣʠʥʜʨ; 4, ʨʘʤʘ ʧʣʫʛʘ; 6 – ʢʦʣʝʩʦ ʦʧʦʨʥʦʝ; 9 –

ʧʨʠʮʝʧ; 10 – ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʣʝʩʘ; 11 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ
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ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʦʜʨʘʟʜʝʣʝ (1.8) ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʧʣʫʛʘ ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ

ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 2.7) ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ.

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʫʛʘ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩ, ʥʝ

ʧʦʟʚʦʣʷʶʱʠʭ ʪʦʯʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ, ʠ ʩʥʠʞʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ

ʥʘʛʨʫʟʢʠ ʥʘ ʬʘʨʢʦʧ ʪʨʘʢʪʦʨʘ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʧʣʫʛʘ ʙʳʣ ʚʥʝʜʨʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ

ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ – ʣʘʬʝʪ – ʦʩʥʘʱʝʥʥʳʡ ʩʦʙʩʪʚʝʥʥʳʤʠ ʦʧʦʨʥʳʤʠ ʢʦʣʝʩʘʤʠ.

ʇʨʠ ʵʪʦʤ ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ ʜʦʣʞʥʘ ʥʘʚʝʰʠʚʘʪʴʩʷ ʥʘ ʣʘʬʝʪ ʠ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘ ʩʯʝʪ ʛʠʜʨʦʩʠʩʪʝʤʳ ʣʘʬʝʪʘ. ʕʪʦ ʜʦʣʞʥʦ ʧʦʟʚʦʣʠʪʴ

ʫʚʝʣʠʯʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʠ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʢʦʨʦʩʪʴ ʘʛʨʝʛʘʪʘ.

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʥʦʚʦʛʦ

ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ (ʨʠʩʫʥʦʢ 2.8)[57].

ʈʠʩʫʥʦʢ 2.8 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ
ʪʨʘʢʪʦʨʘ ʠ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʦʩʥʘʱʝʥʥʦʛʦ ʥʦʚʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ: 1 – ʪʨʘʢʪʦʨ; 2

– ʛʠʜʨʦʮʠʣʠʥʜʨ; 4 – ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ; 5 - ʣʘʬʝʪ; 6 – ʢʦʣʝʩʦ ʦʧʦʨʥʦʝ; 7 –
ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʣʝʩʘ; 8 – ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ; 9 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 2.8) ʩʣʝʜʫʝʪ, ʦʩʥʦʚʥʦʡ ʙʨʫʩ ʨʘʤʳ ʧʣʫʛʘ

ʨʘʩʧʦʣʦʞʝʥ ʧʦʜ ʫʛʣʦʤ 45ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ, ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ ʠʤʝʝʪ ʩʚʦʠ

ʦʧʦʨʥʦ-ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʢʦʣʝʩʘ 6, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ

ʨʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ. ʇʣʫʛ ʘʛʨʝʛʘʪʠʨʫʝʪʩʷ ʩ ʣʘʬʝʪʦʤ ʧʦ ʥʘʚʝʩʥʦʤʫ



52

ʚʘʨʠʘʥʪʫ ʩ ʧʦʤʦʱʴʶ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʟʚʝʥʘ 8. ʃʘʬʝʪ ʜʚʠʞʝʪʩʷ ʧʦ ʧʦʣʶ

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʣʝʩ 7, ʧʝʨʝʚʦʜ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ

ʧʦʜʲʝʤʘ ʧʣʫʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʘʬʝʪʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ ʣʘʬʝʪʘ 2.

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʡ ʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʦʧʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʫʛʘ.

ʉʦʢʨʘʱʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʝʚʦʜʘ ʧʣʫʛʘ ʚ

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 0,6ʤ ʩ

ʧʦʩʪʘʥʦʚʢʦʡ ʦʩʥʦʚʥʦʛʦ ʙʨʫʩʘ ʨʘʤʳ ʧʦʜ ʫʛʣʦʤ 45ę ʜʣʷ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʛʦ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʝʛʦ ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ

ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʘʛʨʝʛʘʪʘ, ʩʥʠʞʘʝʪ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʠ ʤʘʩʩʫ ʧʣʫʛʘ.

2.2. ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ

ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8

2.2.1. ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʦʪ

ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ

(ʄʊɸ), ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W [33, 38, 77, 92].

W=0,36BᶧŰɓ, (2.1)

ʛʜʝ W – ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʘʛʨʝʛʘʪʘ, ʛʘ/ʯ; B –

ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʦʨʫʜʠʷ, ʤ; ᶧ –  ʩʢʦʨʦʩʪʴ,  ʤ/ʩ; Ű – ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ

ʚʨʝʤʝʥʠ ʩʤʝʥʳ; ɓ – ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʦʨʫʜʠʷ.

ɸʥʘʣʠʟʠʨʫʷ ʬʦʨʤʫʣʫ (2.1), ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ (ᶧ), ʪ.ʝ.

ʪʨʘʢʪʦʨʘ ʠ ʦʪ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʨʫʜʠʷ (B), ʪ.ʝ. ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʵʪʦʛʦ

ʦʨʫʜʠʷ.

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʘʫʢʠ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʠ ʄʊɸ, ʘʢʘʜʝʤʠʢ ɹ.ʉ. ʉʚʠʨʱʝʚʩʢʠʡ,

ʦʪʤʝʯʘʣ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ

ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ ʥʘ ʢʨʶʢʝ Nʢʨ, ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ɖʠ,
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ʚʨʝʤʝʥʠ Ű, ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ɓ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʝʣʠʯʠʥʝ ʫʜʝʣʴʥʦʛʦ

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʨʫʜʠʷ ʂ [77].

W=0,36NʢʨɖʠŰɓ/K, (2.2)

ʛʜʝ, Nʢʨ – ʤʦʱʥʦʩʪʴ ʪʨʘʢʪʦʨʘ ʥʘ ʢʨʶʢʝ, ʢɺʪ; ɖʠ – ʢʦʵʬʬʠʮʠʝʥʪ

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ ʪʨʘʢʪʦʨʘ; K – ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʨʫʜʠʷ,

ʢʅ/ʤ.

ɸʥʘʣʠʟʠʨʫʷ ʬʦʨʤʫʣʫ (2.2), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʣʷ

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʤʦʱʥʦʩʪʴ

ʪʨʘʢʪʦʨʘ ʥʘ ʢʨʶʢʝ Nʢʨ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʨʫʜʠʷ, ʢʦʪʦʨʦʝ ʥʝ

ʫʯʠʪʳʚʘʝʪ ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʨʘʞʝʥʠʷ (2.2) ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ

ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ ʨʦʩʪʦʤ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ.

ʇʨʠʥʠʤʘʝʤ ɖʠ=0,8; Ű=0,85; ɓ=0,9; ʙʝʟ ʫʯʝʪʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ K=11-17

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ [5, 33, 81]. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ (2.9).

ɸʥʘʣʠʟʠʨʫʷ ʜʠʘʛʨʘʤʤʫ (ʨʠʩʫʥʦʢ 2.9) ʚʠʜʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʤʦʱʥʦʩʪʠ

ʪʨʘʢʪʦʨʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʄʊɸ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʥʘ ʚʝʣʠʯʠʥʫ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʨʫʜʠʷ,

ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ʉʨʘʚʥʠʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʄʊɸ ʩ

ʪʨʘʢʪʦʨʘʤʠ ʂ-744ʈ1 ʠ Challenger MT865B ʚʠʜʥʦ, ʯʪʦ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ

ʩʨʘʚʥʝʥʠʶ ʩ ɺʊ-100 ʚʳʰʝ ʚ 2 ʠ 3,45 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [8].

ʈʠʩʫʥʦʢ 2.9 - ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ
ʘʛʨʝʛʘʪʘW ʦʪ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ Nʢʨ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʘʭ.
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2.2.2. ʆʧʨʝʜʝʣʝʥʠʝ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʥʦʚʦʛʦ ʧʣʫʛʘ ʘʛʨʝʛʘʪʠʨʫʝʤʦʛʦ ʩ

ʪʨʘʢʪʦʨʦʤ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ

ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ (2.3)[33, 77].

Pʢʨ(ᶧ)ɖʠ=Rʧ(ᶧ), (2.3)

ʛʜʝ, Pʢʨ – ʢʨʶʢʦʚʦʝ ʫʩʠʣʠʝ ʪʨʘʢʪʦʨʘ, ʢʅ; Rʧ – ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʨʫʜʠʷ, ʢʅ; ɖʠ – ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʷʛʦʚʦʛʦ

ʫʩʠʣʠʷ ʪʨʘʢʪʦʨʘ.

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ɖʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠ

ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ [14]:

ɖʠ=0,964-0,0066ᶧ2. (2.4)

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʭʝʤʳ (ʨʠʩʫʥʦʢ 2.10) ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠʮʝʧʥʦʛʦ

ʧʣʫʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ [59]:

Rʧ=Rʣ+Rʩ, (2.5)

ʛʜʝ Rʣ – ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʘʬʝʪʘ, ʢʅ; Rʩ – ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ

ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ, ʢʅ.

ʈʠʩʫʥʦʢ 2.10. ʉʭʝʤʘ ʩʠʣ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʨʠʮʝʧʥʦʡ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʡ
ʧʣʫʛ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʝʩ ʣʘʬʝʪʘ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʟʘʜʥʝʡ ʝʛʦ ʯʘʩʪʠ,

ʜʦʧʫʩʪʠʤ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʘ, ʯʪʦ ʩʠʣʘ ʪʷʞʝʩʪʠ ʣʘʬʝʪʘ Gʣ ʧʨʠʣʦʞʝʥʘ ʢ ʦʩʠ

ʦʧʦʨʥʳʭ ʢʦʣʝʩ S’, ʪʦʛʜʘ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʘʬʝʪʘ [33]:

Rʣ=GʣĀɖʣ, (2.6)
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ʛʜʝ Gʣ – ʩʠʣʘ ʪʷʞʝʩʪʠ ʣʘʬʝʪʘ, ʢʅ; ɖʣ – ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ

ʧʝʨʝʢʘʪʳʚʘʥʠʶ ʢʦʣʝʩ ʣʘʬʝʪʘ.

ʊʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʮʠʦʥʘʣʴʥʦʡ

ʬʦʨʤʫʣʳ ʘʢʘʜʝʤʠʢʘ ɺ.ʇ. ɻʦʨʷʯʢʠʥʘ [20]:

Rc=Gcf+kaB+ŮaBᶧ2, (2.7)

ʛʜʝ, Gc – ʩʠʣʘ ʪʷʞʝʩʪʠ ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ, ʢʅ; a – ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʤ; B –

ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʧʣʫʛʘ, ʤ; ᶧ – ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʣʫʛʘ, ʤ/ʩ; f, k, Ů – ʢʦʵʬʬʠʮʠʝʥʪʳ

ʬʦʨʤʫʣʳ ɺ.ʇ. ɻʦʨʷʯʢʠʥʘ.

ʀʟʚʝʩʪʥʦ [33], ʯʪʦ
Gc=0,001ɛgB, (2.8)

ʛʜʝ ɛ – ʫʜʝʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʤʘʩʩʘ ʧʣʫʛʘ, ʢʛ/ʤ; g – ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ

ʧʘʜʝʥʠʷ, ʤ/ʩ2.

ʇʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʝ (2.8) ʚ ʬʦʨʤʫʣʫ (2.7), ʧʦʣʫʯʠʤ:

Rʩ= B(0,001ɛgf+ka+Ůaᶧ2). (2.9)

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ [11, 59], ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ

ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʫʛʦʚ ʇɹʉ-8 ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʥʦʚʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ

(ʨʠʩʫʥʦʢ 2.8), ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʣʘ ʪʷʞʝʩʪʠ ʣʘʬʝʪʘ Gʣ =0,7Gc. ʊʦʛʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ

ʬʦʨʤʫʣ (2.6, 2.8) ʧʦʣʫʯʠʤ:

Rʣ=0,0007ɛgBɖʣ. (2.10)

ʊʦʛʜʘ, ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʫʣʳ (2.5):

Rʧ=B(0,0007ɛgɖʣ+0,001ɛgf+ka+ Ůaᶧ2). (2.11)

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʧʣʫʛʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʨʠʥʠʤʘʝʤ

ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʨʝʢʘʪʳʚʘʥʠʶ ʢʦʣʝʩ ʣʘʬʝʪʘ ɖʣ=0,3 [30, 59, 81].

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ ʘʥʘʣʦʛʠʯʥʘ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʚʝʩʥʳʤ

ʧʣʫʛʘʤ ʩʝʨʠʠ ʇɹʉ [6, 57], ʧʨʠʤʝʤ, ʯʪʦ ʫʜʝʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʤʘʩʩʘ ʧʣʫʞʥʦʡ

ʩʝʢʮʠʠ ɛ=365 ʢʛ/ʤ [6, 8].

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʧʣʫʛʦʚ ʩʝʨʠʠ ʇɹʉ ʥʘ ʇʦʚʦʣʞʩʢʦʡ

ʄʀʉ ʜʣʷ ʧʦʯʚ ʯʝʨʥʦʟʝʤ-ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ

ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʘʢʘʜʝʤʠʢʘ ɺ.ʇ. ɻʦʨʷʯʢʠʥʘ (2.3) -

f=0,8 ʢʅ/ʤ2; k=31 ʢʅ/ʤ2; Ů=1,58 ʢʅʩ2/ʤ4 [5, 6, 8].
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ʇʦʜʩʪʘʚʠʤ ʚ ʚʳʨʘʞʝʥʠʝ (2.11) ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɖʣ, ɛ,  f,  k,  Ů, ʠ

ʧʨʠʥʠʤʘʷ ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ a=0,3ʤ, ʧʦʣʫʯʠʤ:

Rʧ=B(0,0007·365·0,3+0,001·365·0,8+31·0,3+1,58·0,3ᶧ2)=B(12,91+0,47 ᶧ 2). (2.12)

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʠʩʧʳʪʘʥʠʡ [109-111] ʜʣʷ ʪʨʘʢʪʦʨʦʚ Versatile Buhler 2375

(275 ʢɺʪ, ʪʷʛʦʚʳʡ ʢʣʘʩʩ 6), John Deere 9430 (313 ʢɺʪ, ʪʷʛʦʚʳʡ ʢʣʘʩʩ 8) Challenger

MT865B (375 ʢɺʪ, ʪʷʛʦʚʳʡ ʢʣʘʩʩ 8), ʘʧʧʨʦʢʩʠʤʠʨʫʷ ʠʭ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ

ʢʚʘʜʨʘʪʦʚ ʩ ʚʝʣʠʯʠʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ R2=0,991 ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ

ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʶʢʦʚʦʛʦ ʫʩʠʣʠʷ ʪʨʘʢʪʦʨʘ ʦʪ ʩʢʦʨʦʩʪʠ ʘʛʨʝʛʘʪʘ ʧʨʠ

Nʢʨ=Nʢʨmax (ʧʨʠʣʦʞʝʥʠʷ ɽ, ɾ, ɿ). ʂʨʶʢʦʚʦʝ ʫʩʠʣʠʝ ʪʨʘʢʪʦʨʘ Versatile Buhler 2375

(275 ʢɺʪ, ʪʷʛʦʚʳʡ ʢʣʘʩʩ 6) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʘʛʨʝʛʘʪʘ:

Pʢʨ =241,85-72,841 ᶧ +6,865 ᶧ 2. (2.13)

ʂʨʶʢʦʚʦʝ ʫʩʠʣʠʝ ʪʨʘʢʪʦʨʘ John Deere 9430 (313 ʢɺʪ, ʪʷʛʦʚʳʡ ʢʣʘʩʩ 8) ʚ

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʘʛʨʝʛʘʪʘ:

Pʢʨ =269,39-71,137 ᶧ +4,841 ᶧ 2. (2.14)

ʂʨʶʢʦʚʦʝ ʫʩʠʣʠʝ ʪʨʘʢʪʦʨʘ Challenger MT865B (375 ʢɺʪ, ʪʷʛʦʚʳʡ ʢʣʘʩʩ 8) ʚ

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʘʛʨʝʛʘʪʘ:

Pʢʨ=329,79-94,374 ᶧ +8,223 ᶧ 2. (2.15)

ʇʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʷ (2.4, 2.12, 2.13, 2.14, 2.15) ʚ ʫʨʘʚʥʝʥʠʝ (2.3), ʧʦʣʫʯʠʤ

ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ:

(241,85-72,841 ᶧ +6,865 ᶧ 2 )(0,964-0,0066 ᶧ 2)= B(12,91+0,47 ᶧ 2), (2.16)

(269,39-71,137 ᶧ +4,841 ᶧ 2)(0,964-0,0066 ᶧ 2)= B(12,91+0,47 ᶧ 2), (2.17)

(329,79-94,374 ᶧ +8,223 ᶧ 2)(0,964-0,0066 ᶧ 2)= B(12,91+0,47 ᶧ 2). (2.18)

ʈʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ (2.16, 2.17, 2.18) (ʧʨʠʣʦʞʝʥʠʝ 9) ʛʨʘʬ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ

ʤʝʪʦʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ (2.11, 2.12, 2.13).

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ ʧʣʫʛ

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʦʚʳʝ ʢʦʨʧʫʩʘ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 0,6 ʤ, ʪʨʘʢʪʦʨʳ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ

6 (ʤʦʱʥʦʩʪʴʶ 275ʢɺʪ) ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʧʣʫʛʦʤ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 6,0ʤ ʥʘ

ʩʢʦʨʦʩʪʷʭ ʥʝ ʙʦʣʝʝ 2,44ʤ/ʩ (ʨʠʩʫʥʦʢ 2.11). ʊʨʘʢʪʦʨʳ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 6-8

(ʤʦʱʥʦʩʪʴʶ 313ʢɺʪ) ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʧʣʫʛʘʤʠ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 6,0ʤ ʥʘ

ʩʢʦʨʦʩʪʠ ʜʦ 2,74 ʤ/ʩ (ʨʠʩʫʥʦʢ 2.12), ʩ ʧʣʫʛʘʤʠ 6,6ʤ – ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 2,58 ʤ/ʩ.
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ʊʨʘʢʪʦʨʳ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8 (ʤʦʱʥʦʩʪʴʶ 375ʢɺʪ) ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ

ʧʣʫʛʦʤ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 7,2ʤ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʦ 2,75 ʤ/ʩ, ʠ ʩ ʧʣʫʛʦʤ ʰʠʨʠʥʦʡ

ʟʘʭʚʘʪʘ 6,6ʤ ʥʘ ʩʢʦʨʦʩʪʠ 2,89 ʤ/ʩ (ʨʠʩʫʥʦʢ 2.13).

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ

ʪʨʝʙʦʚʘʥʠʷʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʩʢʦʨʦʩʪʷʭ 9-

10 ʢʤ/ʯ (2,5-2,78 ʤ/ʩ). ʅʘ ʵʪʠʭ ʩʢʦʨʦʩʪʷʭ ʨʘʙʦʪʳ ʧʣʫʛʘ ʩʘʤʳʝ ʚʳʩʦʢʠʝ

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ [75, 76].

ʈʠʩʫʥʦʢ 2.11 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʶʢʦʚʦʛʦ ʫʩʠʣʠʷ ʪʨʘʢʪʦʨʘ (Versatile Buhler
2375 ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 6) Pʢʨ ʠ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ Rʧ ʦʪ ʩʢʦʨʦʩʪʠ
ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ᶧ, ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʧʣʫʛʘ

ʈʠʩʫʥʦʢ 2.12 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʶʢʦʚʦʛʦ ʫʩʠʣʠʷ ʪʨʘʢʪʦʨʘ (John Deere 9430,
ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 6-8) Pʢʨ ʠ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ Rʧ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ
ʘʛʨʝʛʘʪʘ ᶧ, ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʧʣʫʛʘ

2375
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ʈʠʩʫʥʦʢ 2.13 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʶʢʦʚʦʛʦ ʫʩʠʣʠʷ ʪʨʘʢʪʦʨʘ (Challenger
MT865B, ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8) Pʢʨ ʠ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ Rʧ ʦʪ ʩʢʦʨʦʩʪʠ
ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ᶧ, ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʧʣʫʛʘ

ʉʦʛʣʘʩʥʦ ʧʦʜʨʘʟʜʝʣʘ (2.2.1) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʪʴ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ

ʧʣʫʛʘ ʠ ʤʦʱʥʦʩʪʴ ʪʨʘʢʪʦʨʘ, ʪ.ʝ. ʪʨʘʢʪʦʨ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8, ʤʦʱʥʦʩʪʴʶ 375 ʢɺʪ

ʥʝʦʙʭʦʜʠʤʦ ʘʛʨʝʛʘʪʠʨʦʚʘʪʴ ʩ ʧʣʫʛʦʤ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 7,2ʤ.

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʣʘʚʳ 1, 2) [7, 9, 10, 15, 46, 54],

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʦʚʳʡ ʧʣʫʛ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ

ʢʣʘʩʩʘ 8 ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ

2.14). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʨʘʤʫ ʧʣʫʛʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʚʝʥʘʜʮʘʪʴ ʢʦʨʧʫʩʦʚ

ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 0,6 ʤ.

ʇʣʫʛ, ʩʦʛʣʘʩʥʦ ʧʘʪʝʥʪʘ (ʧʨʠʣʦʞʝʥʠʝ ɹ) [57], ʚʳʧʦʣʥʝʥ ʧʦ ʤʦʜʫʣʴʥʦʡ ʩʭʝʤʝ

ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 2.14): ʣʘʬʝʪʘ 1,

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩ 3, ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ 2, 12, ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ 4, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ

ʠʟ ʦʩʥʦʚʥʦʡ ʩʝʢʮʠʠ 9 ʠ ʙʦʢʦʚʳʭ ʧʦʣʫʨʘʤ 10, 11, ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 6, ʦʧʦʨʥʳʭ

ʢʦʣʝʩ 5 ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʟʚʝʥʘ 7.

ʃʘʬʝʪ ʧʣʫʛʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʦʧʦʨʥʳʝ (ʪʨʘʥʩʧʦʨʪʥʳʝ) ʢʦʣʝʩʘ, ʥʘʚʝʩʥʘʷ

ʩʝʢʮʠʷ ʧʣʫʛʘ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʚʦʠ ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ, ʟʘ ʩʯʝʪ

ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʚ

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ ʧʣʫʛʘ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʮʠʣʠʥʜʨʘ
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ʧʦʜʥʠʤʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʘʬʝʪʘ, ʠ ʦʨʫʜʠʝ ʜʚʠʞʝʪʩʷ, ʦʧʠʨʘʷʩʴ ʪʦʣʴʢʦ ʥʘ

ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ ʣʘʬʝʪʘ [7]. ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʦʨʫʜʠʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ ʛʘʙʘʨʠʪ ʦʨʫʜʠʷ ʥʝ ʙʦʣʝʝ 4,4ʤ [29] ʜʣʷ ʯʝʛʦ

ʙʦʢʦʚʳʝ ʧʦʣʫʨʘʤʳ ʧʦʜʥʠʤʘʶʪʩʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ.

ʈʠʩʫʥʦʢ 2.14 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ ʜʣʷ
ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʦʤ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8: 1 – ʣʘʬʝʪ; 2 – ʛʠʜʨʦʮʠʣʠʥʜʨ
ʧʦʜʲʝʤʘ; 3 – ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʣʝʩʘ; 4 – ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ; 5 – ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ; 6 –
ʨʘʙʦʯʠʡ ʦʨʛʘʥ; 7 – ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ; 8 – ʰʘʨʥʠʨʳ; 9 – ʦʩʥʦʚʥʘʷ ʩʝʢʮʠʷ; 10 –

ʧʨʘʚʘʷ ʧʦʣʫʨʘʤʘ; 11 – ʣʝʚʘʷ ʧʦʣʫʨʘʤʘ, 12 – ʛʠʜʨʦʮʠʣʠʥʜʨ
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2.2.3 ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʣʘʬʝʪʘ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ.

ɺ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʧʣʫʛ ʠ ʪʨʘʢʪʦʨ ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʩʠʣ

(ʨʠʩʫʥʦʢ 2.15).

ʈʠʩʫʥʦʢ 2.15 - ʉʭʝʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʣʫʛ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʳ (ʨʠʩʫʥʦʢ 2.15) ʠʤʝʝʤ, ʯʪʦ ʧʨʠ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ

7,2ʤ ʜʣʠʥʘ ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 7,2ʤ. ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ ʧʣʫʛʘ

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʪʦʯʝʯʥʫʶ ʥʘʚʝʩʥʫʶ ʩʠʩʪʝʤʫ. ʇʨʠʤʝʤ ʝʛʦ ʨʘʟʤʝʨʳ

ʘʥʘʣʦʛʠʯʥʳʤʠ ʨʘʟʤʝʨʘʤ ʥʘʚʝʩʢʠ ʪʨʘʢʪʦʨʘ Challenger MT865B [111] (ʜʣʠʥʘ

1100ʤʤ). ʎʝʥʪʨ ʪʷʞʝʩʪʠ ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ʥʘ ʩʝʨʝʜʠʥʝ ʨʘʤʳ.

ʉʠʣʘ ʪʷʞʝʩʪʠ ʩʝʢʮʠʠ ʧʨʠ ʫʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʤʘʩʩʝ ʩʝʢʮʠʠ 365 ʢʛ/ʤ

ʩʦʩʪʘʚʠʪ 25,78ʢʅ.

ʀʟ ʧʦʜʨʘʟʜʝʣʘ (2.2.2) ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʠʣʘ ʪʷʞʝʩʪʠ ʣʘʬʝʪʘ ʧʨʠʣʦʞʝʥʘ ʢ ʦʩʠ

ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʣʘʬʝʪʘ ʠ ʨʘʚʥʘ Gʣ =0,7Gc, ʪʦʛʜʘ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʣʝʩʘ ʣʘʬʝʪʘ ʚ

ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʠʣʳ ʪʷʞʝʩʪʠ ʣʘʬʝʪʘ Gʣ ʠ ʨʝʘʢʮʠʠ

ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ Gc.

ɼʣʠʥʘ ʣʘʬʝʪʘ ʠ ʥʘʛʨʫʟʢʘ ʥʘ ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ ʣʘʬʝʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ

ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ (2.19) [2]:

ὃ = Ὃ̒ὒ /ὒ
Ὃ̓ = Ὃ̌ + Ὃ̒(ὒ + ὒ )/ὒ , (2.19)

ʛʜʝ, L1 –  ʜʣʠʥʘ ʣʘʬʝʪʘ,  ʤ; L2 – ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʢʦʣʝʩʘ ʣʘʬʝʪʘ ʜʦ ʮʝʥʪʨʘ

ʪʷʞʝʩʪʠ ʧʣʫʛʘ, ʤ; A – ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʬʘʨʢʦʧ ʪʨʘʢʪʦʨʘ, ʢʅ; Gʪ –



61

ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʣʝʩʘ ʣʘʬʝʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʢʅ; Gc – ʩʠʣʘ ʪʷʞʝʩʪʠ

ʩʝʢʮʠʠ ʧʣʫʛʘ, ʢʅ.

ʇʨʠʥʠʤʘʝʤ, ʯʪʦ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘʭʦʜʠʪʩʷ ʥʘ

ʩʝʨʝʜʠʥʝ ʜʣʠʥʳ ʦʩʥʦʚʥʦʛʦ ʙʨʫʩʘ ʨʘʤʳ ʧʣʫʛʘ, ʪʦʛʜʘ L2=3,6ʤ.

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.18) ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ (ʂ) ʠ ʥʘ

ʨʠʩʫʥʢʝ (2.16).

ʈʠʩʫʥʦʢ 2.16 - ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʣʝʩʘ Gʪ ʦʪ ʜʣʠʥʳ ʣʘʬʝʪʘ L1, ʧʨʠ
ʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʧʣʫʛʘ

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʳʩʦʪʘ ʬʘʨʢʦʧʘ ʪʨʘʢʪʦʨʘ 540ʤʤ [111], ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʣʘʬʝʪʘ ʧʨʠʤʝʤ ʜʠʘʤʝʪʨ ʢʦʣʝʩʘ ʣʘʬʝʪʘ ʨʘʚʥʳʤ

1000ʤʤ.

ʅʝʦʙʭʦʜʠʤʳʡ ʜʠʘʤʝʪʨ ʠʤʝʝʪ ʢʦʣʝʩʦ ʩ ʧʦʢʨʳʰʢʦʡ ʪʠʧʘ ʋ-2 ʧʨʦʠʟʚʦʜʩʪʚʘ

ʆɸʆ «ʅʠʞʥʝʢʘʤʩʢʰʠʥʘ». ɿʘʷʚʣʝʥʥʘʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʢʦʣʝʩʘ ʧʘʨʥʦʡ

ʫʩʪʘʥʦʚʢʠ 15ʢʅ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʴ ʠʟ ʯʝʪʳʨʝʭ ʢʦʣʝʩ 60ʢʅ [34]. ʀʟ

ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 2.16) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʥʘʛʨʫʟʢʝ Gʪ 60  ʢʅ ʜʣʠʥʘ ʣʘʬʝʪʘ

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 5,5ʤ. ʇʨʠ ʵʪʦʤ ʥʘʛʨʫʟʢʘ ʥʘ ʬʘʨʢʦʧ ʪʨʘʢʪʦʨʘ A ʩʦʩʪʘʚʠʪ 16,9

ʢʅ.
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2.2.4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʣʠʥʠʠ ʪʷʛʠ ʧʣʫʛʘ

ɺʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʚʩʝ ʢʦʨʧʫʩʘ ʧʣʫʛʘ ʠʤʝʶʪ

ʦʜʠʥʘʢʦʚʫʶ ʩʠʣʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R (ʨʠʩʫʥʦʢ 2.17), ʘ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʵʪʦʡ ʩʠʣʳ

ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʨʧʫʩʘ ʧʘʨʘʣʣʝʣʴʥʘ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʧʣʫʛʘ [6, 7]. ɼʣʷ

ʫʨʘʥʚʦʚʝʰʠʚʘʥʠʷ ʧʣʫʛʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʩʫʤʤʘ

ʤʦʤʝʥʪʦʚ ʩʠʣ R ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʧʨʠʮʝʧʘ J ʨʘʚʥʷʣʘʩʴ ʥʫʣʶ (ʚʳʨʘʞʝʥʠʝ

2.20)[32].

В(ὓ (Ὑ) +ὓ (Ὑ) +Ễ+ὓ (Ὑ) +ὓ (Ὑ)) = 0; (2.20)

ʦʪʢʫʜʘ

ὙὬ = ὙὬ  ʠʣʠ Ὤ Ὤ . (2.21)

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʥʠʷ ʪʷʛʠ ʪʨʘʢʪʦʨʘ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ

ʨʘʤʳ  ʤʝʞʜʫ 6ʤ ʠ 7ʤ ʢʦʨʧʫʩʦʤ (ʨʠʩʫʥʦʢ 2.17).

ʈʠʩʫʥʦʢ 2.17 - ʉʭʝʤʘ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ
ʧʣʫʛʘ
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2.2.5. ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʝʤʝʰʥʦ-

ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʜʣʷ ʪʨʘʢʪʦʨʦʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʣʷ ʥʦʚʦʛʦ ʧʣʫʛʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ

ʪʨʘʢʪʦʨʦʤ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩʫʥʦʢ 2.18).

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 2.18) ʧʣʫʛ ʩʦʩʪʦʠʪ ʠʟ ʣʘʬʝʪʘ 1, ʥʘ ʢʦʪʦʨʳʡ ʯʝʨʝʟ

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ 8 ʥʘʚʝʰʝʥʘ ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ 2, 3, 4, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ

ʯʘʩʪʝʡ. ɹʦʢʦʚʳʝ ʧʦʣʫʨʘʤʳ 3, 4 ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʛʘʙʘʨʠʪʘ ʘʛʨʝʛʘʪʘ

ʥʝ ʙʦʣʝʝ 4,4 ʤ [29], ʧʦʜʥʠʤʘʶʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ 10.

ʇʣʫʞʥʘʷ ʩʝʢʮʠʷ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ

ʛʠʜʨʦʮʠʣʠʥʜʨʘ 9.

ʈʠʩʫʥʦʢ 2.18 - ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʥʦʚʦʛʦ ʧʣʫʛʘ ʜʣʷ
ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʦʤ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8: 1 – ʣʘʬʝʪ; 2 – ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ; 3 –
ʧʨʘʚʘʷ ʧʦʣʫʨʘʤʘ; 4 – ʣʝʚʘʷ ʧʦʣʫʨʘʤʘ; 5 – ʨʘʙʦʯʠʡ ʦʨʛʘʥ; 6 – ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʣʝʩʘ;
7 – ʦʧʦʨʥʳʝ ʢʦʣʝʩʘ; 8 – ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ, 9, 10 - ʛʠʜʨʦʮʠʣʠʥʜʨʳ
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ʇʨʠ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ 7,2ʤ ʧʣʫʛ ʠʤʝʝʪ ʛʘʙʘʨʠʪʥʫʶ ʜʣʠʥʫ 12,7ʤ. ʇʨʠ ʵʪʦʤ

ʧʣʝʯʦ ʧʦʚʦʨʦʪʘ (ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʧʨʠʮʝʧʘ ʜʦ ʦʩʠ ʢʦʣʝʩ ʣʘʬʝʪʘ) ʩʦʩʪʘʚʣʷʝʪ

5,5ʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʘʛʨʝʛʘʪʘ.

2.3. ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ Challenger MT865B ʠ

ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ

ʆʩʥʦʚʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʘʭʦʪʥʦʛʦ

ʘʛʨʝʛʘʪʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ; ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ; ʪʷʛʦʚʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʘ, ʤʦʱʥʦʩʪʴ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʜʚʠʞʝʥʠʝ ʘʛʨʝʛʘʪʘ,

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʘʭʦʪʥʳʤ ʘʛʨʝʛʘʪʦʤ [33].

ʊʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ, ʢʦʪʦʨʳʡ

ʘʛʨʝʛʘʪʠʨʫʝʪʩʷ ʩ ʪʨʘʢʪʦʨʦʤ ʤʦʱʥʦʩʪʴʶ 375ʢɺʪ (ʪʷʛʦʚʳʡ ʢʣʘʩʩ 8) ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ

ʦʩʥʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʷ (2.11). ɼʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ

(ʧʨʠʣʦʞʝʥʠʝ ʀ). ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2.11) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ (2.19).

ʈʠʩʫʥʦʢ 2.19 - ɿʘʚʠʩʠʤʦʩʪʴ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʮʝʧʥʦʛʦ
ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʣʫʛʘ Rʧ ʦʪ ʩʢʦʨʦʩʪʠ ᶧ

ʀʟ ʨʠʩʫʥʢʘ (2.19) ʚʠʜʥʦ, ʯʪʦ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʘ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ

7,2ʤ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʥʝʣʠʥʝʡʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʦʪ 2,0 ʜʦ 2,79 ʤ/ʩ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʘ ʠʟʤʝʥʷʝʪʩʷ ʥʘ

12,1% [59].
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʣʫʛʘ ɺ.ʇ.

ɻʦʨʷʯʢʠʥ ʧʨʝʜʣʦʞʠʣ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ [20]:

ὔ̐̌ = ̐Ͻ = ( Ͻ + Ͻ ὥὄ), (2.22)

ʛʜʝ ὔ̐̌ – ʤʦʱʥʦʩʪʴ ʟʘʪʨʘʯʠʚʘʝʤʘ ʥʘ ʜʚʠʞʝʥʠʝ ʧʣʫʛʘ, ʣ.ʩ.

ʊʦʛʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʫʣʳ (2.22) ʠ ʚʳʨʘʞʝʥʠʷ (2.11) ʤʦʱʥʦʩʪʴ,

ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʜʚʠʞʝʥʠʝ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ:

Nʧʣ(ᶧ)= ᶧB(0,0007ɛgɖʣ+0,001ɛgf+ka+ Ůaᶧ 2), (2.23)

ʛʜʝ Nʧʣ – ʤʦʱʥʦʩʪʴ ʟʘʪʨʘʯʠʚʘʝʤʘ ʥʘ ʜʚʠʞʝʥʠʝ ʧʣʫʛʘ, ʢɺʪ.

ɼʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (2.23) ʛʨʘʬ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʦʚʘʣʠ

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ (ʃ), ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ

ʪʨʘʢʪʦʨʘ Challenger MT865B ʚ ʣʘʙʦʨʘʪʦʨʠʠ Nebraska Tractor Test Laboratory [111].

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (2.23) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ (2.20).

ʈʠʩʫʥʦʢ 2.20 - ɿʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ Nʧʣ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʜʚʠʞʝʥʠʝ
ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʦʪ ʩʢʦʨʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ᶧ: 1 –

ʤʦʱʥʦʩʪʴ Nʧʣ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʜʚʠʞʝʥʠʝ ʧʣʫʛʘ; 2- ʧʦʪʝʥʮʠʘʣʴʥʘʷ
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʦʨʘ Challenger MT865B

ɸʥʘʣʠʟʠʨʫʷ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 2.20), ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ,

ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʜʚʠʞʝʥʠʝ ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ, ʠʟʤʝʥʷʝʪʩʷ

ʧʦ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ.
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʨʘʞʝʥʠʷ (2.1) ʬʦʨʤʫʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ

ʘʛʨʝʛʘʪʘW ʚ ʬʫʥʢʮʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ  ʜʣʷ ʧʣʫʛʘ ʧʨʠʤʝʪ ʚʠʜ:

W(ᶧ)=0,36Bᶧ Űɓ. (2.24)

ʀʟʚʝʩʪʥʦ [14], ʯʪʦ

Ű=0,924-0,0157ᶧ. (2.25)

ʇʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʝ (2.25) ʚ ʚʳʨʘʞʝʥʠʝ (2.24), ʧʦʣʫʯʠʤ:

W(ᶧ)=0,36Bᶧ (0,924-0,0157ᶧ)ɓ. (2.26)

ʇʨʠʥʠʤʘʝʤ ɓ=1 [33]. ʈʝʰʝʥʠʝ ʚʳʨʘʞʝʥʠʷ (2.26) ʜʣʷ ʘʛʨʝʛʘʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ

ʪʨʘʢʪʦʨʘ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8 ʠ ʧʣʫʛʘ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪ 7,2ʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ

2.21. ʠ ʧʨʠʣʦʞʝʥʠʠ (ʃ).

ʈʠʩʫʥʦʢ 2.21 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ W ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ,
ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʘʢʪʦʨʘ Challenger MT865B ʠ ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ

ʧʣʫʛʘ ʦʪ ʩʢʦʨʦʩʪʠ ᶧ

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 2.21) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ

ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʧʣʫʛʘ B ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ ʣʠʥʝʡʥʦ

ʚʦʟʨʘʩʪʘʝʪ ʜʦ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ʪʨʘʢʪʦʨʘ [59]. ʇʨʠ ʵʪʦʤ ʚʣʠʷʥʠʝ ʩʢʦʨʦʩʪʠ ʥʘ

ʢʦʵʬʬʠʮʠʝʥʪ Ű ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ.

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [6, 33], ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʳʧʦʣʥʷʝʤʦʡ ʧʣʫʛʦʤ ʥʘ

ʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ:

ʕ=Nʧʣ /W, (2.27)

ʛʜʝ ʕ – ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ

ʧʦʯʚʳ ʚʳʧʦʣʥʷʝʤʦʡ ʧʣʫʛʦʤ ʥʘ ʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʠ ʘʛʨʝʛʘʪʘ, ʢɺʪʯ/ʛʘ.
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ʊʦʛʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʨʘʞʝʥʠʷ (2.27) ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ

ʘʛʨʝʛʘʪʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ:

ʕ(ᶧ)= Nʧʣ(ᶧ)/W(ᶧ). (2.28)

ʈʝʰʝʥʠʝ ʚʳʨʘʞʝʥʠʷ (2.28) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ (2.22) ʠ ʧʨʠʣʦʞʝʥʠʠ

(ʃ).

ʈʠʩʫʥʦʢ 2.22 - ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ W,
ʚʳʧʦʣʥʷʝʤʦʛʦ ʘʛʨʝʛʘʪʦʤ Challenger MT865B + ʇɹʉ-12ʇ, ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ᶧ

ʀʟ ʨʠʩʫʥʢʘ 2.22. ʩʣʝʜʫʝʪ, ʯʪʦ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɼʣʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʦʪ 2,0

ʜʦ 2,79ʤ/ʩ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 46,0 ʜʦ 52,3 ʢɺʪʯ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [59].

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʣʫʛʘ ʇɹʉ-12ʇ.



68

ɺʳʚʦʜʳ

1. ɸʥʘʣʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʭ ʧʣʫʛʦʚ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʚʝʩʥʳʝ, ʧʦʣʫʥʘʚʝʩʥʳʝ ʠ ʧʨʠʮʝʧʥʳʝ ʧʣʫʛʠ.

ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ ʧʣʫʛʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʣʠʥʠʶ ʧʦʜ ʫʛʣʦʤ 27-30ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ

ʜʚʠʞʝʥʠʷ. ɸʛʨʝʛʘʪ ʩ ʧʦʣʫʥʘʚʝʩʥʳʤ ʠʣʠ ʧʨʠʮʝʧʥʳʤ ʧʣʫʛʦʤ ʠʤʝʝʪ ʙʦʣʴʰʫʶ

ʜʣʠʥʫ, ʪʨʝʙʫʝʪ ʰʠʨʦʢʠʭ ʧʦʚʦʨʦʪʥʳʭ ʧʦʣʦʩ. ɼʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʘʤʠ

ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8 ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʛʠʙʨʠʜʥʦʡ (ʣʘʬʝʪʥʦʡ)

ʩʭʝʤʳ, ʦʩʥʘʱʝʥʥʳʡ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʉɻɸʋ ʠʤ. ɺʘʚʠʣʦʚʘ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ

ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 0,6 ʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʣʦʞʠʪʴ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʧʣʫʛʘ ʚ

ʣʠʥʠʶ ʧʦʜ ʫʛʣʦʤ 45ę ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʜʣʠʥʫ

ʦʨʫʜʠʷ.

2. ʈʘʟʨʘʙʦʪʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-

ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʦʤ ʪʷʛʦʚʦʛʦ

ʢʣʘʩʩʘ 8 ʤʦʱʥʦʩʪʴʶ 375ʢɺʪ ʥʝʦʙʭʦʜʠʤ ʧʣʫʛ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 7,2ʤ ʠʤʝʶʱʠʡ 12

ʢʦʨʧʫʩʦʚ. ʇʣʫʛ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʘʱʝʥ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʦʜʫʣʝʤ – ʣʘʬʝʪʦʤ, ʥʘ

ʢʦʪʦʨʳʡ ʥʘʚʝʰʠʚʘʝʪʩʷ ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ, ʧʨʠ ʵʪʦʤ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ

ʙʦʢʦʚʳʝ ʧʦʣʫʨʘʤʳ ʜʦʣʞʥʳ ʩʢʣʘʜʳʚʘʪʴʩʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʛʘʙʘʨʠʪʥʦʡ ʰʠʨʠʥʳ.

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʝʤʣʝʤʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʣʝʩʘ ʠ ʬʘʨʢʦʧ ʪʨʘʢʪʦʨʘ ʜʣʠʥʘ ʣʘʬʝʪʘ

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 5,5ʤ. ʇʨʠ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ 7,2ʤ, ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʧʣʫʛʘ

ʩʦʩʪʘʚʣʷʝʪ 12,7ʤ.

3. ʊʝʦʨʝʪʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʊʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʘ ʠʟʤʝʥʷʝʪʩʷ ʧʦ

ʥʝʣʠʥʝʡʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʪ 2,0 ʜʦ 2,79 ʤ/ʩ

ʠʟʤʝʥʷʝʪʩʷ ʥʘ 12,1%. ʇʨʠ ʩʢʦʨʦʩʪʠ 2,4 ʤ/ʩ ʟʘʧʘʩ ʧʦ ʪʷʛʦʚʦʤʫ ʫʩʠʣʠʶ ʩʦʩʪʘʚʣʷʝʪ

6,2%, ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ

ʧʦʯʚʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 46,0 – 52,3 ʢɺʪʯ/ʛʘ.
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3. ʇʈʆɻʈɸʄʄɸ ʀ ʄɽʊʆɼʀʂɸ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ

ʀʉʉʃɽɼʆɺɸʅʀʁ

3.1. ʇʨʦʛʨʘʤʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ

ʉʦʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ

ʧʨʦʚʝʨʢʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.

ʉʦʩʪʘʚ ʧʨʦʛʨʘʤʤʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ:

1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʨʠʮʝʧʥʳʤ ʧʣʫʛʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ

2. ʆʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ

ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʠ

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.

3. ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ

3.2. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʩʥʦʚʥʦʡ

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚʳʧʦʣʥʷʝʤʳʡ ʧʨʠʮʝʧʥʳʤ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʤ ʧʣʫʛʦʤ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ.

3.3. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ

ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ

3.3.1. ʇʨʠʮʝʧʥʦʡ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʳʡ ʧʣʫʛ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ
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ʜʚʝʥʘʜʮʘʪʠʢʦʨʧʫʩʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʰʠʨʠʥʦʡ

ʟʘʭʚʘʪʘ 7,2ʤ, ʫʩʣʦʚʥʘʷ ʤʘʨʢʘ ʇɹʉ-12ʇ (ʨʠʩ.3.1) [63].

ʇʣʫʛ ʷʚʣʷʝʪʩʷ ʧʨʠʮʝʧʥʦʡ ʤʘʰʠʥʦʡ ʠ ʘʛʨʝʛʘʪʠʨʫʝʪʩʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʢʣʘʩʩʘ 8

(ʨʠʩʫʥʦʢ 3.1).

ʈʠʩʫʥʦʢ 3.1 - ʇʣʫʛ ʇɹʉ-12ʇ: 1 – ʣʘʬʝʪ; 2 – ʧʣʫʞʥʘʷ ʩʝʢʮʠʷ

ʇʣʫʛ ʇɹʉ-12ʇ (ʨʠʩʫʥʦʢ 3.1) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ – ʣʘʬʝʪʘ 1 ʠ

ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ 2.

ʃʘʬʝʪ (ʨʠʩʫʥʦʢ 3.2) ʩʣʫʞʠʪ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʦʤ.

ʈʠʩʫʥʦʢ 3.2 - ʃʘʬʝʪ ʧʣʫʛʘ ʇɹʉ-12ʇ: 1 – ʨʘʤʘ ʣʘʬʝʪʘ, 2 – ʧʨʠʮʝʧ, 3 –
ʦʧʦʨʥʳʝ ʢʦʣʸʩʘ ʣʘʬʝʪʘ, 4 – ʦʧʦʨʥʘʷ ʩʪʦʡʢʘ, 5 – ʨʘʤʢʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ, 6 –

ʛʠʜʨʦʮʠʣʠʥʜʨʳ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ, 7 – ʨʘʩʢʦʩʳ, 8 – ʧʦʜʢʦʩʳ
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ʃʘʬʝʪ (ʨʠʩʫʥʦʢ 3.2) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ:

ʨʘʤʳ 1; ʧʨʠʮʝʧʘ 2; ʦʧʦʨʥʳʭ ʢʦʣʸʩ 3; ʦʧʦʨʥʦʡ ʩʪʦʡʢʠ 4; ʨʘʤʢʠ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ

5; ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ 6. ʈʘʤʘ ʣʘʬʝʪʘ 1 – ʩʚʘʨʝʥʘ ʠʟ ʪʨʫʙ

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʥʝʩʫʱʠʤ ʵʣʝʤʝʥʪʦʤ ʚʩʝʭ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ.

ʅʘ ʨʘʤʝ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʩʢʦʩʳ 7 ʠ ʧʦʜʢʦʩʳ 8, ʘ ʪʘʢʞʝ ʢʨʦʥʰʪʝʡʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ

ʨʘʤʢʠ ʠ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ. ʊʘʢʞʝ ʠʟ ʪʨʫʙ ʠʟʛʦʪʦʚʣʝʥʘ ʨʘʤʢʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ

ʣʘʬʝʪʘ (ʨʠʩʫʥʦʢ 3.3).

ʈʠʩʫʥʦʢ 3.3 - ʇʣʫʛ ʇɹʉ-12ʇ. ʈʘʤʢʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʣʘʬʝʪʘ: 1 –
ʧʨʦʜʦʣʴʥʳʝ ʙʨʫʩʴʷ, 2 – ʧʦʥʠʟʠʪʝʣʠ ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʣʫʛʘ, 3 -

ʛʠʜʨʦʮʠʣʠʥʜʨʳ

ʇʨʦʜʦʣʴʥʳʝ ʙʨʫʩʴʷ 1 ʨʘʤʢʠ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ (ʨʠʩʫʥʦʢ 3.3)

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʥʠʟʠʪʝʣʠ 2 ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʣʫʛʘ. ɺʝʨʭʥʠʝ ʯʘʩʪʠ

ʧʦʜʢʦʩʦʚ ʣʘʬʝʪʘ ʠ ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʣʫʛʘ ʩʦʝʜʠʥʝʥʳ ʛʠʜʨʦʮʠʣʠʥʜʨʦʤ 1

(ʨʠʩʫʥʦʢ 3.4), ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ – ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʧʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʧʦʣʷ ʚ

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʣʫʛʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʨʦʩʚʝʪʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ

ʧʣʫʛʘ. ʇʦʜʲʝʤ ʠʣʠ ʦʧʫʩʢʘʥʠʝ ʧʣʫʛʘ ʧʨʠ ʨʘʟʚʦʨʦʪʘʭ ʚ ʢʦʥʮʝ ʛʦʥʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʦʜ

ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʚʘ ʩʧʘʨʝʥʥʳʭ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 3

(ʨʠʩʫʥʦʢ 3.3) ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʣʘʬʝʪʘ.
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ʆʙʱʠʡ ʚʠʜ ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-12ʇ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ

ʨʠʩʫʥʢʝ (3.4).

ʈʠʩʫʥʦʢ 3.4 - ʇʣʫʞʥʘʷ ʩʝʢʮʠʷ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-12ʇ: 1 –
ʛʠʜʨʦʮʠʣʠʥʜʨ ʧʝʨʝʚʦʜʘ ʧʣʫʛʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, 2 – ʥʘʚʝʩʥʦʝ

ʫʩʪʨʦʡʩʪʚʦ, 3 – ʦʩʥʦʚʥʘʷ ʩʝʢʮʠʷ, 4 – ʙʦʢʦʚʘʷ ʩʝʢʮʠʷ; 5 – ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ ʩ
ʤʝʭʘʥʠʟʤʦʤ ʨʝʛʫʣʠʨʦʚʢʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ, 6 – ʢʦʨʧʫʩ ʧʣʫʛʘ

ʇʣʫʞʥʘʷ ʩʝʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ:

ʥʘʚʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 2 (ʨʠʩʫʥʦʢ 3.3); ʨʘʤʳ 3 (ʨʠʩʫʥʦʢ 3.4); ʪʨʸʭ ʦʧʦʨʥʳʭ ʢʦʣʸʩ 4;

ʜʚʝʥʘʜʮʘʪʠ ʢʦʨʧʫʩʦʚ 5; ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʢʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ;

ʛʠʜʨʦʩʠʩʪʝʤʳ. ʈʘʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʘʨʥʫʶ ʪʨʸʭʩʝʢʮʠʦʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ

ʠʟ ʪʨʫʙ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʥʝʩʫʱʠʤ ʵʣʝʤʝʥʪʦʤ ʚʩʝʭ ʫʟʣʦʚ ʠ

ʤʝʭʘʥʠʟʤʦʚ ʧʣʫʛʘ ʠ. ʅʘ ʨʘʤʝ (ʧʦʜ ʫʛʣʦʤ 45ę ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ

ʜʚʠʞʝʥʠʷ) ʫʩʪʘʥʦʚʣʝʥʳ  ʢʨʦʥʰʪʝʡʥʳ ʢʨʝʧʣʝʥʠʷ ʢʦʨʧʫʩʦʚ. ɺ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ

ʨʘʤʳ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʚʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʦʨʫʜʠʝ

ʥʘʚʝʰʠʚʘʝʪʩʷ ʥʘ ʣʘʬʝʪ.

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʦʨʫʜʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʨʠ ʦʧʦʨʥʳʭ ʢʦʣʝʩʘ ʧʣʫʛʘ,

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ, ʠ ʜʚʫʭ

ʩʧʘʨʝʥʥʳʭ ʢʦʣʸʩʥʳʭ ʦʧʦʨ ʣʘʬʝʪʘ. ʄʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ
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ʧʦʯʚʳ ʩʦʩʪʦʠʪ ʠʟ ʢʨʦʥʰʪʝʡʥʘ, ʩʪʦʡʢʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ, ʵʢʩʮʝʥʪʨʠʢʘ ʠ ʧʘʣʴʮʘ,

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʩʪʦʡʢʘ ʧʦʜʥʠʤʘʝʪʩʷ (ʦʧʫʩʢʘʝʪʩʷ) ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚ

ʢʨʦʥʰʪʝʡʥʝ. ʈʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʫʧʝʥʯʘʪʦ ʩ

ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʩʤ.

ɺ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʫʛ ʧʝʨʝʚʦʜʠʪʩʷ ʛʠʜʨʦʩʠʩʪʝʤʘʤʠ ʪʨʘʢʪʦʨʘ,

ʣʘʬʝʪʘ ʠ ʧʣʫʛʘ (ʨʠʩʫʥʦʢ 3.5). ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʭʝʤʘ

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ (3.5).

ʈʠʩʫʥʦʢ 3.5 - ʉʭʝʤʘ ʛʠʜʨʦʩʠʩʪʝʤ ʧʣʫʛʘ ʇɹʉ-12ʇ: ɸ, ɹ ʠ ɼ, ɽ – ʣʘʬʝʪʘ, ɺ, ɻ
– ʧʣʫʞʥʦʡ ʩʝʢʮʠʠ. 1, 2 ʠ 3 – ʛʠʜʨʦʮʠʣʠʥʜʨʳ ʛʠʜʨʦʩʠʩʪʝʤʳ ʣʘʬʝʪʘ ʜʣʷ ʧʦʜʲʝʤʘ
ʧʣʫʛʘ, 4 ʠ 5 – ʛʠʜʨʦʮʠʣʠʥʜʨʳ ʧʝʨʝʚʦʜʘ ʢʨʳʣʴʝʚ ʨʘʤʳ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ

ʠ ʦʙʨʘʪʥʦ
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ɺ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʨʘʤʘ ʧʣʫʛʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ

ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ (ʨʠʩʫʥʦʢ 3.6) ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʛʘʙʘʨʠʪʘ.

ʈʠʩʫʥʦʢ 3.6 - ʆʙʱʠʡ ʚʠʜ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-12ʇ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ
ʧʦʣʦʞʝʥʠʠ

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʫʛ ʘʛʨʛʘʪʠʨʦʚʘʣʩʷ ʩ ʪʨʘʢʪʦʨʘʤʠ Challenger MT865B (ʨʠʩʫʥʦʢ 3.7).

ʈʠʩʫʥʦʢ 3.7 - ʇʘʭʦʪʥʳʡ ʘʛʨʝʛʘʪ ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʣʫʛʘ ʇɹʉ-12ʇ ʩ ʪʨʘʢʪʦʨʦʤ
Challenger MT865B ʥʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ
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ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʫʛʘ ʇɹʉ-12ʇ (ʨʠʩʫʥʦʢ 3.1) ʧʨʠʚʝʜʝʥʘ ʚ

ʪʘʙʣʠʮʝ 3.1.

ʊʘʙʣʠʮʘ 3.1 - ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʫʛʘ ʇɹʉ-12ʇ

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ:

ʊʠʧ ʠʟʜʝʣʠʷ ʇʨʠʮʝʧʥʦʡ

ɸʛʨʝʛʘʪʠʨʫʝʪʩʷ (ʤʘʨʢʠ ʪʨʘʢʪʦʨʦʚ)
ʊʨʘʢʪʦʨʳ

ʢʣʘʩʩʘ 8

ʈʘʙʦʯʠʝ ʩʢʦʨʦʩʪʠ, ʢʤ/ʯ 6-10

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 7,2

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ, ʥʝ ʙʦʣʝʝ 25

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʯʘʩ, ʛʘ:

- ʦʩʥʦʚʥʦʛʦ ʚʨʝʤʝʥʠ 4,5-6,4

- ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ 3,8-5,4

ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʘʛʨʝʛʘʪ, ʯʝʣ. 1

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʘʰʠʥʳ, ʤʤ, ʥʝ ʙʦʣʝʝ:

   - ʜʣʠʥʘ 12500

   - ʰʠʨʠʥʘ 7200

   - ʚʳʩʦʪʘ 2100

ɼʦʨʦʞʥʳʡ ʧʨʦʩʚʝʪ, ʤʤ, ʥʝ ʤʝʥʝʝ 300

ʄʘʩʩʘ ʤʘʰʠʥʳ, ʢʛ: 4760

ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʧʫʩʦʚ 12

ʉʭʝʤʘ ʨʘʩʩʪʘʥʦʚʢʠ ʢʦʨʧʫʩʦʚ ʥʘ ʨʘʤʝ ʉ ʫʩʪʫʧʦʤ ʧʦʜ ʫʛʣʦʤ

45 ʛʨʘʜʫʩʦʚ

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʦʡʢʘʤʠ ʩʤʝʞʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ

ʧʦ ʙʨʫʩʫ ʨʘʤʳ, ʤʤ
850

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ ʢʦʨʧʫʩʘ (ʧʦ ʣʝʤʝʭʘʤ), ʤʤ 620

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʦʚ ʜʦ ʥʠʞʥʝʡ

ʯʘʩʪʠ ʨʘʤʳ, ʤʤ:
750
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3.4. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʦïʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʣʫʛʦʤ ʇɹʉ-12ʇ

ʃʘʙʦʨʘʪʦʨʥʦïʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʋ

çʇʦʚʦʣʞʩʢʘʷ ʄʀʉ», ʩʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʠ ʤʝʪʦʜʘʤ ʠʩʧʳʪʘʥʠʡ, ʠʟʣʦʞʝʥʥʳʤ ʚ

ɻʆʉʊ 20915-88 [25], ɻʆʉʊ ʈ 52778-2007 [28], ɻʆʉʊ 18509 – 88 [27], ʆʉʊ 10 2.18-

2001 [47], ʆʉʊ 10 2.2-2002 [48], ʈʊʄ 10 13.001 – 87 [72].

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-12ʇ

ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʬʦʥʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ. ʇʦʣʝ

ʧʦʜʙʠʨʘʣʠ ʩ ʨʦʚʥʳʤ ʨʝʣʴʝʬʦʤ ʦʜʥʦʨʦʜʥʦʝ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ

ʧʦʯʚʳ.

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ

ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ: ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʠ ʝʛʦ

ʥʘʟʚʘʥʠʷ; ʚʠʜʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ; ʚʣʘʞʥʦʩʪʠ (%) ʠ ʪʚʝʨʜʦʩʪʠ (ʄʇʘ)

ʧʦʯʚʳ; ʪʠʧʘ ʨʝʣʴʝʬʘ ʠ ʤʠʢʨʦʨʝʣʴʝʬʘ; ʚʳʩʦʪʳ (ʤ) ʠ ʤʘʩʩʳ (ʛ/ʤ2) ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ

ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ.

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʳʩʩʳ ʠ ʚʳʩʦʪʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ

ʚʟʚʝʰʠʚʘʣʠ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʧʷʪʠ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ

1ʤ2. ʇʣʦʱʘʜʢʠ ʨʘʩʧʦʣʘʛʘʣʠ ʧʦ ʜʠʘʛʦʥʘʣʠ ʫʯʘʩʪʢʘ. ʅʘ ʢʘʞʜʦʡ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ 10

ʧʦʜʩʯʝʪʦʚ.

ʇʦʣʝ ʨʘʟʙʠʚʘʣʦʩʴ ʥʘ ʟʘʛʦʥʢʠ. ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ

ʘʛʨʝʛʘʪ (ʨʠʩʫʥʦʢ 3.5) ʜʚʠʛʘʣʩʷ ʧʦ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 3.8).

ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ: ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʤ/ʩ; ʰʠʨʠʥʫ

ʟʘʭʚʘʪʘ, ʤ ʠ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʫʩʪʘʥʦʚʦʯʥʦʡ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ; ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ, ʤ ʠ

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ, ʤ; ʧʨʦʬʠʣʴ ʧʣʘʩʪʘ ʧʦʯʚʳ

ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ; ʢʨʦʰʝʥʠʝ ʧʦʯʚʳ, %; ʛʨʝʙʥʠʩʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ, ʤ;

ʩʪʝʧʝʥʴ ʠ ʛʣʫʙʠʥʫ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, %; ʪʷʛʦʚʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʘ, ʢʅ; ʫʜʝʣʴʥʦʝ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ;

ʟʘʙʠʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʟʘʣʠʧʘʥʠʝ ʧʦʯʚʦʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ;
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ʙʫʢʩʦʚʘʥʠʝ ʜʚʠʞʠʪʝʣʝʡ ʪʨʘʢʪʦʨʘ; ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ; ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ

ʜʚʠʛʘʪʝʣʷ ʪʨʘʢʪʦʨʘ.

ʈʠʩ.3.8 - ʉʭʝʤʘ ʨʘʟʤʝʪʢʠ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʩʧʦʩʦʙ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ

3.4.1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʣʫʛʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʦʡʥʦ ʦʧʨʝʜʝʣʷʣʠ ʚʣʘʞʥʦʩʪʴ ʚ ʛʦʨʠʟʦʥʪʘʭ 0 –

0,1ʤ, 0,1 – 0,2ʤ, 0,2 – 0,3ʤ, ʧʦ ʜʠʘʛʦʥʘʣʠ ʫʯʘʩʪʢʘ. ʇʨʦʙʳ ʥʘ ʚʣʘʞʥʦʩʪʴ ʦʪʙʠʨʘʣʠ

ʧʷʪʠʢʨʘʪʥʦ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʚ ʙʶʢʩʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʚʝʰʠʚʘʥʠʝʤ. ɿʘʪʝʤ,

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʙʳ ʠʟ ʙʶʢʩʦʚ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ

ʪʝʤʧʝʨʘʪʫʨʝ 105ę ʚ ʪʝʯʝʥʠʝ 8 ʯʘʩʦʚ. ʇʦʩʣʝ ʧʨʦʩʫʰʢʠ ʙʶʢʩʳ ʧʦʤʝʱʘʣʠ ʚ

ʵʢʩʠʢʘʪʦʨʳ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʯʝʨʝʟ 15-20 ʤʠʥʫʪ ʚʟʚʝʰʠʚʘʣʠ ʧʦʚʪʦʨʥʦ.
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ɺʟʚʝʰʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01ʛ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ (W) ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ:

ὡ = [(ά̐ ά̐)/ά̐] Ͻ 100%, (3.1)

ʛʜʝ W – ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, %; ά̐ – ʤʘʩʩʘ ʚʣʘʞʥʦʡ ʧʦʯʚʳ, ʛ; ά̐ - ʤʘʩʩʘ

ʩʫʭʦʡ ʧʦʯʚʳ, ʛ.

ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʠʟʤʝʨʷʣʠ ʧʦʯʚʝʥʥʳʤ ʪʚʝʨʜʦʤʝʨʦʤ ʈʝʚʷʢʠʥʘ, ʚ ʤʝʩʪʘʭ

ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ. ɺ ʭʦʜʝ ʠʟʤʝʨʝʥʠʡ ʧʦʣʫʯʘʣʠ ʜʠʘʛʨʘʤʤʳ ʥʘ

ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʙʫʤʘʛʝ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʣʘʥʠʤʝʪʨʘ.

ɺʝʣʠʯʠʥʫ ʩʨʝʜʥʝʡ ʪʚʝʨʜʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ:

Ὕ = Ὤ̒̑ Ͻ Ὣ̐ /Ὓ, (3.2)

ʛʜʝ Ὕ – ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ, ʢʛ/ʩʤ2; Ὣ̐ – ʤʘʩʰʪʘʙ ʧʨʫʞʠʥʳ

ʢʛ/ʩʤ; Ὓ – ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʧʣʫʥʞʝʨʘ, ʩʤ2.

ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʘʙʦʯʠʭ ʧʝʨʝʜʘʯ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ

ʫʯʘʩʪʢʘ, ʚʨʝʤʷ ʢʘʞʜʦʛʦ ʧʨʦʭʦʜʘ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦ ʦʧʳʪʥʦʤʫ ʫʯʘʩʪʢʫ

ʬʠʢʩʠʨʦʚʘʣʦʩʴ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʡʦʥʪʩʝʚʟʠ ʦʧ ʠʣʘʚʳʪʠʯʩʩʘʨ 

ʬʦʨʤʫʣʝ:

 = Ὓ/ὸ, (3.3)

ʛʜʝ ;ʩ/ʤ ʘʪʘʛʝʨʛʘ ʷʠʥʝʞʠʚʜ ʴʪʩʦʨʦʢʩ –  Ὓ – ʜʣʠʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ

ʫʯʘʩʪʢʘ, ʤ; ὸ – ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʯʘʩʪʢʘ, ʩ.

ʈʘʙʦʯʫʶ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʦʨʫʜʠʷ ʠʟʤʝʨʷʣʠ ʟʘ ʜʚʘ ʧʨʦʭʦʜʘ ʧʘʭʦʪʥʦʛʦ

ʘʛʨʝʛʘʪʘ ʚ 50 ʪʦʯʢʘʭ ʥʘ ʢʘʞʜʦʤ ʧʨʦʭʦʜʝ, ʠʥʪʝʨʚʘʣ – 1ʤ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ

ʘʛʨʝʛʘʪʘ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʪʘʚʣʷʣʠ ʧʦ 50 ʢʦʣʴʝʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʨʘʩʯʝʪʥʦʡ ʰʠʨʠʥʳ

ʟʘʭʚʘʪʘ ʦʨʫʜʠʷ ʧʣʶʩ 1ʤ ʦʪ ʢʨʦʤʢʠ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʧʦʣʷ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʭʦʜʘ

ʘʛʨʝʛʘʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʢʦʣʴʷʤʠ ʠ ʢʨʘʝʤ

ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʯʚʳ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ±1ʩʤ. ʐʠʨʠʥʫ ʟʘʭʚʘʪʘ ʚʳʯʠʩʣʷʣʠ ʧʦ

ʨʘʟʥʠʮʝ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʝʥʠʡ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʭʦʜʘ. ˨ʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ

ʠʟʤʝʨʝʥʠʡ, ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ

ʇʂ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ
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ʦʪʢʣʦʥʝʥʠʷ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʚʳʯʠʩʣʷʣʠ ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʜʦ

ʧʝʨʚʦʛʦ ʜʝʩʷʪʠʯʥʦʛʦ ʟʥʘʢʘ.

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʝʙʥʠʩʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʠʟʤʝʨʷʣʠ ʚʳʩʦʪʫ ʛʨʝʙʥʝʡ

ʧʦʩʣʝ ʧʨʦʭʦʜʷ ʘʛʨʝʛʘʪʘ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʨʝʡʢʠ ʠ ʣʠʥʝʡʢʠ. ʈʝʡʢʫ

ʥʘʢʣʘʜʳʚʘʶʪ ʧʦ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʦʨʫʜʠʷ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ ʥʘ ʚʝʨʰʠʥʳ

ʛʨʝʙʥʝʡ ʚ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʤʝʩʪʘʭ.

ʀʟʤʝʨʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʤʝʞʜʫ ʛʨʝʙʥʷʤʠ ʜʦ ʥʠʞʥʝʡ

ʧʣʦʩʢʦʩʪʠ ʨʝʡʢʠ. ɼʦʧʫʩʪʠʤʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ±5ʤʤ. ɺʩʝʛʦ ʧʨʦʠʟʚʦʜʷʪ ʥʝ ʤʝʥʝʝ

ʩʦʨʦʢʘ ʠʟʤʝʨʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ ʇʂ ʤʝʪʦʜʦʤ

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ.

ɻʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ (ʚʟʨʳʭʣʝʥʥʦʛʦ ʩʣʦʷ) ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʦʛʨʫʞʝʥʠʷ

ʤʝʨʥʦʡ ʣʠʥʝʡʢʠ ʚ ʧʦʯʚʫ ʜʦ ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʣʦʷ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ

ʩʣʝʜʫ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 1ʤ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʧʣʫʛʘ. ʇʦʚʪʦʨʥʦʩʪʴ

ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥʳ ʥʝ ʙʦʣʝʝ ± 1ʩʤ. ʇʦʣʫʯʝʥʥʳʝ

ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʇʂ ʩ ʧʦʣʫʯʝʥʠʝʤ

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ.

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʦʰʝʥʠʷ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʜʚʝ ʧʨʦʙʳ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ

ʘʛʨʝʛʘʪʘ ʠ ʜʚʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʙʨʘʪʥʦ, ʩ ʧʣʦʱʘʜʦʢ 0,5ʭ0,5ʤ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ.

ʇʨʦʙʳ ʙʨʘʣʠ ʯʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ. ɿʘʪʝʤ ʧʨʦʙʳ ʨʘʟʜʝʣʷʣʠ ʥʘ ʬʨʘʢʮʠʠ

ʩʦʛʣʘʩʥʦ ɸʊʊ ʥʘ ʣʝʤʝʰʥʳʝ ʧʣʫʛʠ, ʠ ʧʨʦʩʝʠʚʘʣʠ ʯʝʨʝʟ ʥʘʙʦʨ ʨʝʰʝʪ ʩ ʷʯʝʡʢʘʤʠ,

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʟʤʝʨʫ ʬʨʘʢʮʠʡ. ʉʦʜʝʨʞʠʤʦʝ ʢʘʞʜʦʛʦ ʨʝʰʝʪʘ ʚʟʚʝʰʠʚʘʣʠ.

ɼʦʧʫʩʪʠʤʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ±50ʛ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʟʚʝʰʠʚʘʥʠʡ ʚʳʯʠʩʣʷʣʠ ʤʘʩʩʦʚʫʶ

ʜʦʣʶ i-ʪʦʡ ʬʨʘʢʮʠʠ ʢʦʤʢʦʚ ὑ , % ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʜʦ ʜʝʩʷʪʦʡ ʜʦʣʠ ʧʨʦʮʝʥʪʘ:

ὑ = Ͻ 100%, (3.4)

ʛʜʝ,ά  – ʤʘʩʩʘ iïʪʦʡ ʬʨʘʢʮʠʠ ʚ ʧʨʦʙʝ, ʢʛ;ά – ʤʘʩʩʘ ʧʨʦʙʳ, ʢʛ.

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʚʟʚʝʰʠʚʘʣʠ ʨʘʩʪʝʥʠʷ

ʦʩʪʘʚʰʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɿʘʤʝʨʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʯʝʪʳʨʝʭ ʫʯʝʪʥʳʭ

ʧʣʦʱʘʜʢʘʭ ʜʣʠʥʦʡ 5 ʤ, ʰʠʨʠʥʦʡ 7,2 ʤ. ʆʩʪʘʚʰʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʝ

ʦʩʪʘʪʢʠ ʩʦʩʪʨʠʛʘʣʠ, ʩʦʙʠʨʘʣʠ ʠ ʚʟʚʝʰʠʚʘʣʠ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ±10-50 ʛ. ʂʦʣʠʯʝʩʪʚʦ
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ʚʟʷʪʠʷ ʧʨʦʙ ʩ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ - ʦʜʥʦʢʨʘʪʥʦʝ. ʇʦ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʚʩʝʤ

ʧʨʦʙʘʤ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʥʝ ʟʘʜʝʣʘʥʥʳʭ ʚ ʧʦʯʚʫ ʦʩʪʘʪʢʦʚ ὥ %.  ɼʣʷ

ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ (3.5):

ὥ = [(ά ά )/ά Ͻ 100, (3.5)

ʛʜʝ ά  – ʤʘʩʩʘ ʧʦʞʥʠʚʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʜʦ ʧʨʦʭʦʜʘ ʦʨʫʜʠʷ,

ʧʨʠʝʚʝʜʝʥʥʘʷ ʢ ʧʣʦʱʘʜʠ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ (5 ʭ So), ʛ; ά  – ʤʘʩʩʘ ʧʦʞʥʠʚʥʳʭ ʠ

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʦʨʫʜʠʷ, ʛ; So – ʧʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ

ʜʦ ʧʨʦʭʦʜʘ ʤʘʰʠʥʳ, ʤ2.

3.4.2. ʆʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʨʠʮʝʧʥʳʤ ʧʣʫʛʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʇɹʉ-12ʇ

ʆʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ Challenger

MT865B + ʇɹʉ-12ʇ ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʟʚʝʥʘ (ʨʠʩʫʥʦʢ

3.9) [60].

ʊʝʥʟʦʤʝʪʨʠʯʝʩʢʦʝ ʟʚʝʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ

ʩʦʩʪʦʠʪ ʠʟ (ʨʠʩʫʥʦʢ 3.9) ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ ʙʘʣʢʠ 1, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ

ʪʝʥʟʦʨʝʟʠʩʪʦʨʳ, ʬʘʨʢʦʧʘ 2, ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʩʝʨʴʛʠ 3 ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʙʘʣʢʠ 4.

ʈʠʩʫʥʦʢ 3.9 - ʉʦʩʪʘʚ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʟʚʝʥʘ: 1-ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʘʷ ʙʘʣʢʘ; 2-
ʬʘʨʢʦʧ; 3-ʩʝʨʴʛʘ; 4-ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʙʘʣʢʘ
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ʆʙʱʠʡ ʚʠʜ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʚ ʩʦʩʪʘʚʝ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ (3.10).

ʈʠʩʫʥʦʢ 3.10 - ʊʝʥʟʦʤʝʪʨʠʯʝʩʢʦʝ ʟʚʝʥʦ ʚ ʩʦʩʪʘʚʝ ʄʊɸ: 1 – ʪʨʘʢʪʦʨ; 2 –
ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʝ ʟʚʝʥʦ; 3 – ʧʣʫʛ ʇɹʉ-12ʇ

ʊʝʥʟʦʟʚʝʥʦ 2 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫ ʪʨʘʢʪʦʨʦʤ 1 ʠ ʧʣʫʛʦʤ 3.

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʙʘʣʢʘ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʬʘʨʢʦʧʫ ʪʨʘʢʪʦʨʘ, ʘ ʦʨʫʜʠʝ ʟʘʮʝʧʣʷʝʪʩʷ

ʟʘ ʬʘʨʢʦʧ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ ʙʘʣʢʠ (ʨʠʩʫʥʦʢ 3.10).

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʥʟʦʟʚʝʥʘ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ, ʫʧʨʦʱʘʝʪ

ʪʘʨʠʨʦʚʢʫ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʢʨʘʪʥʦ ʦʪʪʘʨʠʨʦʚʘʥʥʦʝ ʪʝʥʟʦʟʚʝʥʦ ʜʣʷ

ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʟʥʳʭ ʦʨʫʜʠʡ [58].

ʊʝʥʟʦʙʘʣʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʨʫʩ ʩʝʯʝʥʠʝʤ 100*100ʤʤ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ

ʩʪʘʣʠ ʤʘʨʢʠ 30ʍɻʉɸ. ʅʘ ʙʘʣʢʝ ʫʩʪʘʥʦʚʣʝʥʦ 4 ʧʣʝʥʦʯʥʳʭ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘ ʪʠʧʘ

2ʌʂʇɸ ʧʦ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 3.11). ʄʦʥʪʘʞ ʧʨʦʠʟʚʝʜʝʥ ʥʘ ʢʣʝʡ ɺʃ-931, ʩʥʘʨʫʞʠ

ʪʝʥʟʦʨʝʟʠʩʪʦʨʳ ʟʘʢʨʘʰʝʥʳ [16, 58, 86].

ʈʠʩʫʥʦʢ 3.11 - ʉʭʝʤʘ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ ʙʘʣʢʠ: T1-ʊ4 – ʪʝʥʟʦʨʝʟʠʩʪʦʨʳ, Fʩ -
ʧʨʠʣʦʞʝʥʥʘʷ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʰʠʥʳ
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ʊʝʥʟʦʨʝʟʠʩʪʦʨʳ ʩʦʝʜʠʥʝʥʳ ʧʦ ʤʦʩʪʦʚʦʡ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 3.12).

ʈʠʩʫʥʦʢ 3.12 - ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ
ʪʝʥʟʦʨʝʟʠʩʪʦʨʦʚ: T1-ʊ4 – ʪʝʥʟʦʨʝʟʠʩʪʦʨʳ; Uʧ –

ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ɺ;
Uʤ – ʥʘʧʨʷʞʝʥʠʝ ʩʥʠʤʘʝʤʦʝ ʩ ʤʦʩʪʘ

ʪʝʥʟʦʨʝʟʠʩʪʦʨʦʚ, ɺ

ʂ ʩʭʝʤʝ ʧʦʜʚʦʜʠʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ Uʧ, ʩʥʠʤʘʝʪʩʷ

ʠʟʤʝʥʝʥʥʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʙʘʣʢʠ ʥʘʧʨʷʞʝʥʠʝ Uʤ (3.6).

5̍ ̐ϽЎ , (3.6)

ʛʜʝ Uʤ - ʥʘʧʨʷʞʝʥʠʝ ʤʦʩʪʘ, ɺ; Uʧ - ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ɺ; ȹR –

ʠʟʤʝʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʦʚ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ, ʆʤ; R – ʧʘʩʧʦʨʪʥʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘ, ʆʤ.

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʪʝʥʟʦʙʘʣʢʘ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʚ

ʧʨʝʜʝʣʘʭ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ (ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ) ʚ ʠʥʪʝʨʝʩʫʶʱʝʤ ʜʠʘʧʘʟʦʥʝ

ʫʩʠʣʠʡ. ʈʘʟʤʝʨʳ ʠ ʤʘʪʝʨʠʘʣ ʙʘʣʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʦʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ,

ʯʪʦʙʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʟʤʝʨʷʝʤʦʡ ʩʠʣʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʝʡ ʩʦʩʪʘʚʣʷʣʠ ʥʝ ʤʝʥʝʝ

0,05-0,06 ɻʧʘ [16, 86].

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʧʳʪʘʥʠʡ ʙʘʣʢʘ ʪʘʨʠʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʩʯʝʪʥʳʭ ʫʩʠʣʠʡ.

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʨʠʨʦʚʢʠ ʪʝʥʟʦʟʚʝʥʦ ʥʘʛʨʫʞʘʣʠ ʫʩʠʣʠʝʤ 50-100 ʢʅ. ʇʦʩʣʝ

ʚʳʧʦʣʥʝʥʠʷ 3ʭ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ ʚʳʯʠʩʣʷʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʠʡ

ʧʨʠʙʦʨʘ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ (ʧʨʠʣʦʞʝʥʠʝ 12). ʇʦʩʣʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʟʥʘʯʝʥʠʡ

ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ c ʚʝʣʠʯʠʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ R=0,9994 ʧʦʣʫʯʝʥʘ

ʠʩʢʦʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʥʠʡ ʦʪ ʥʘʛʨʫʟʢʠ (ʧʨʠʣʦʞʝʥʠʝ ʄ), ʢʦʪʦʨʘʷ ʦʪʨʘʞʝʥʘ

ʥʘ ʛʨʘʬʠʢʝ (ʧʨʠʣʦʞʝʥʠʝ ʄ) [58].
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ɺʝʣʠʯʠʥʳ Uʤ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʚʝʣʠʯʠʥʳ ʥʘʛʨʫʟʢʠ ʥʘ ʩʮʝʧʥʦʝ

ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʝʛʠʩʪʨʠʨʫʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ.

ʈʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʀʇ-238 ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ,

ʘʥʘʣʠʟʘ, ʬʠʢʩʘʮʠʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ, ʚʦ ʚʨʝʤʷ ʠʣʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʘ,

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʢʪʦʨʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ

ʤʘʰʠʥ. ʆʥʦ ʩʦʩʪʦʠʪ ʠʟ (ʨʠʩʫʥʦʢ 3.14) ʫʩʠʣʠʪʝʣʷ ʩʠʛʥʘʣʘ 2, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ 3 ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ

ʥʘ ʥʝʛʦ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 1 [58].

ʈʠʩʫʥʦʢ 3.14. ʈʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ: 1-ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ; 2-
ʫʩʠʣʠʪʝʣʴ; 3-ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʀʇ-238 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ (3.3).

ʊʘʙʣʠʮʘ 3.3 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦ
ʫʩʪʨʦʡʩʪʚʘ ʀʇ-238.

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ɿʥʘʯʝʥʠʝ
ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʰʪ:
             ʘʥʘʣʦʛʦʚʳʭ
             ʜʠʩʢʨʝʪʥʳʭ

4
6

ʂʦʣʠʯʝʩʪʚʦ ʤʘʩʰʪʘʙʥʳʭ  ʩʪʫʧʝʥʝʡ, ʰʪ 2
ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ, ɺ:
   1-ʷ ʩʪʫʧʝʥʴ ʫʩʠʣʝʥʠʷ ɸʎʇ
   2-ʷ ʩʪʫʧʝʥʴ …
   3-ʷ ʩʪʫʧʝʥʴ …

0 ÷ +10
0 ÷ +5

0 ÷ +2,5
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.3

ʈʘʟʨʝʰʝʥʠʝ, ʤɺ:
   1-ʷ ʩʪʫʧʝʥʴ ʫʩʠʣʝʥʠʷ ɸʎʇ
   2-ʷ ʩʪʫʧʝʥʴ …
   3-ʷ ʩʪʫʧʝʥʴ …

2,44
1,22
0,61

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʠʟʤʝʨʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʢʘʥʘʣʦʚ, ɻʮ 1 ÷ 300
ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʨʘʙʦʯʠʭ
ʜʠʘʧʘʟʦʥʘʭ ʚʣʠʷʶʱʠʭ ʚʝʣʠʯʠʥ, ʝʜ. ± 1
ɼʠʘʧʘʟʦʥ ʟʘʜʘʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʧʳʪʘ, ʩ 1÷900
ʐʘʛ ʟʘʜʘʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʧʳʪʘ, ʩ 0,1
ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʘʧʧʘʨʘʪʫʨʦʡ, ɺʪ ʅʝ ʙʦʣʝʝ 50
ʇʠʪʘʥʠʝ ʘʧʧʘʨʘʪʫʨʳ, ɺ 11-14
ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ, ęʉ 0…+50
ʄʘʩʩʘ, ʢʛ ʅʝ ʙʦʣʝʝ 5

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʧʘʨʘʤʝʪʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʚ ʜʘʣʴʥʝʡʰʝʤ  ʧʦʢʘʟʘʪʝʣʠ ʟʘʪʨʘʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ.

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʛʨʝʛʘʪʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-

12ʇ ʠ ʪʨʘʢʪʦʨʘ Challenger MT865B ʨʘʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʘʤ [26, 48]:

ʄʛʥʦʚʝʥʥʘʷ ʩʢʦʨʦʩʪʴ:

ᶧʤ = Inc·Kn·3,6,  (3.7)

ʛʜʝ ᶧʤ – ʤʛʥʦʚʝʥʥʘʷ ʩʢʦʨʦʩʪʴ, ʤ/ʩ; Inc – ʯʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ ʜʘʪʯʠʢʘ ʧʫʪʠ ʩ-1;

Kn –ʢʦʵʬʬʠʮʠʝʥʪ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʢʦʣʠʙʨʦʚʢʠ ʜʘʪʯʠʢʘ ʧʫʪʠ, ʤ4.

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ:

ᶧʩʨ = In·Kn·3,6/ʊ, (3.8)

ʛʜʝ ᶧʩʨ – ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʦʧʳʪ, ʤ/ʩ; In – ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ ʜʘʪʯʠʢʘ

ʧʫʪʠ ʟʘ ʦʧʳʪ; ʊ – ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ, ʩ.

ʄʛʥʦʚʝʥʥʦʝ ʙʫʢʩʦʚʘʥʠʝ:

ůʤ = ä
=

n

i 1
 ( 1 – ʂŭʽ·In/ Iʢʩi)·100/nʢ , (3.9)

ʛʜʝ ůʤ – ʤʛʥʦʚʝʥʥʦʝ ʙʫʢʩʦʚʘʥʠʝ ʧʦ ʚʩʝʤ ʜʚʠʞʠʪʝʣʷʤ, %; nʢ – ʢʦʣʠʯʝʩʪʚʦ

ʜʚʠʞʠʪʝʣʝʡ; ʂŭi – ʢʦʵʬʬʠʮʠʝʥʪ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʜʘʪʯʠʢʘ ʧʦ
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ʙʫʢʩʦʚʘʥʠʶ i-ʛʦ ʜʚʠʞʠʪʝʣʷ; Iʢʩi – ʯʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ i-ʛʦ

ʜʚʠʞʠʪʝʣʷ, ʩ-1.

ʉʨʝʜʥʝʝ ʙʫʢʩʦʚʘʥʠʝ:

ůʩʨ = ä
=

n

i 1
(1 – ʂŭʽ · In/ Iʢi) · 100/nʢ , (3.10)

ʛʜʝ Iʢi – ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ i-ʛʦ ʜʚʠʞʝʪʝʣʷ ʟʘ ʦʧʳʪ, ʠʤʧ.

ʄʛʥʦʚʝʥʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ:

ʈʤ=SmcĀKm, (3.11)

ʛʜʝ ʈʤ – ʤʛʥʦʚʝʥʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ, ʢʅ; Smc – ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʥʠʡ

ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ɺ; Km - ʢʦʵʬʬʠʮʠʝʥʪ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ

ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʢʅ/ɺ.

ʉʨʝʜʥʝʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ:

ʈʩʨ =Sm ĀKm, (3.12)

ʛʜʝ ʈʩʨ – ʩʨʝʜʥʝʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ ʟʘ ʦʧʳʪ, ʢʅ; Sm - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ

ʧʦʣʫʯʝʥʥʦʝ ʩ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʟʘ ʦʧʳʪ, ɺ.

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ:

Nʩʨ=ʈʩʨĀVʩʨ , (3.13)

ʛʜʝ Nʩʨ – ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʟʘ ʦʧʳʪ, ʢɺʪ.

ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ (ɺʆʄ):

nʚʦʤʩʨ = IʚʦʤĀʂʚʦʤ/ʊ, (3.14)

ʛʜʝ nʚʦʤ ʩʨ – ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ɺʆʄ, ʩ.-1;Iʚʦʤ – ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ

ʟʘ ʚʨʝʤʷ ʦʧʳʪʘ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʜʘʪʯʠʢʘ ʦʙʦʨʦʪʦʚ ɺʆʄ, ʰʪ; ʂʚʦʤ – ʢʦʵʬʬʠʮʠʝʥʪ,

ʩʣʫʞʘʱʠʡ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʜʘʪʯʠʢʘ ʦʙʦʨʦʪʦʚ ɺʆʄ, ʩ-1.

ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ:

ʇʜʚʩʨ = ʇʚʦʤ ʩʨ Āʂʜʚ , (3.15)

ʛʜʝ ʇʜʚʩʨ – ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʟʘ ʦʧʳʪ,ʩ-1;  ʂʜʚ –

ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʤʠʩʩʠʠ ʦʪ ʢʦʣʝʥʯʘʪʦʛʦ

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʢ ɺʆʄ.

ʈʘʩʯʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʦʜʠʣʠ ʚ ʪʘʙʣʠʮʫ.
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3.4.3. ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʴʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-12ʇ ʠ ʪʨʘʢʪʦʨʘ

Challenger MT865B

ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 24057-88 [26] ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʩʥʦʚʥʦʡ

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʇʣʫʛ ʘʛʨʝʛʘʪʠʨʦʚʘʣʩʷ ʩ ʪʨʘʢʪʦʨʦʤ Challenger MT 865B. ɺʦ

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʘʭʦʪʥʳʡ ʘʛʨʝʛʘʪ ʦʙʩʣʫʞʠʚʘʣʩʷ ʦʜʥʠʤ ʤʝʭʘʥʠʟʘʪʦʨʦʤ.

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ

ɻʆʉʊ 20915-88 [25].

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʚʳʙʠʨʘʣʠ ʪʘʢʫʶ

ʧʝʨʝʜʘʯʫ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʦʧʪʠʤʘʣʴʥʘʷ ʟʘʛʨʫʟʢʘ ʜʚʠʛʘʪʝʣʷ ʪʨʘʢʪʦʨʘ ʧʨʠ

ʪʝʢʫʱʝʤ ʟʥʘʯʝʥʠʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ. ɺʨʝʤʷ ʦʪʩʯʠʪʳʚʘʣʠ ʩ ʧʝʨʚʦʛʦ ʧʨʦʭʦʜʘ

ʪʨʘʢʪʦʨʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʤʝʥʳ ʘʛʨʝʛʘʪʘ – 7 ʯʘʩʦʚ.

ʆʧʨʝʜʝʣʷʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʩ ʧʦʤʦʱʴʶ

ʭʨʦʥʦʤʝʪʨʘʞʘ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ. ɼʘʥʥʳʝ ʭʨʦʥʦʤʝʪʨʘʞʘ ʚʥʦʩʠʣʠ ʚ ʙʣʘʥʢ ʫʯʝʪʘ

ʚʨʝʤʝʥʠ ʩʤʝʥʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʤʝʥʳ ʧʨʦʠʟʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʰʠʨʠʥʳ

ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʟʘʜʘʥʥʦʡ ʜʣʠʥʝ ʛʦʥʘ ʠ ʦʧʨʝʜʝʣʷʣʠ ʰʠʨʠʥʫ

ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʣʦʱʘʜʠ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʷʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭ ʩʤʝʥ

ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ.

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʜʦʣʠʚʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʤʝʥʳ

ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʣʥʫʶ ʟʘʧʨʘʚʢʫ ʙʘʢʦʚ ʪʨʘʢʪʦʨʘ ʪʦʧʣʠʚʦʤ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʤʝʥʳ

– ʟʘʧʨʘʚʣʷʣʠ ʧʦʚʪʦʨʥʦ. ʉʤʝʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ ʧʦʣʫʯʝʥʥʦʤʫ

ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʟʘʧʨʘʚʢʝ. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʣʠ ʜʝʣʝʥʠʝʤ

ʟʥʘʯʝʥʠʷ ʩʤʝʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ.
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3.5. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ

ʄʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ ɻʆʉʊʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ [48, 72, 83].

ʉʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʷ ɢ2 ʚ

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 11.0004-74 «ʇʨʠʢʣʘʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘ. ʇʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ

ʦʮʝʥʦʢ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʛʨʘʥʠʮ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʥʦʨʤʘʣʴʥʦʛʦ

ʨʘʩʧʨʝʜʝʣʝʥʠʷ»[21], ʘ ʪʘʢʞʝ ɻʆʉʊ 11.006–74 «ʇʨʘʚʠʣʘ ʧʨʦʚʝʨʢʠ ʩʦʛʣʘʩʠʷ

ʦʧʳʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ»[22].

ʅʝʩʤʝʱʝʥʥʦʡ ʦʮʝʥʢʦʡ ʜʣʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʩʨʝʜʥʝʛʦ ɻ ʥʦʨʤʘʣʴʥʦʛʦ

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ) ʷʚʣʷʝʪʩʷ

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ὼӶ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ:

ὼӶ = В ὢ . (3.16)
ɺʳʯʠʩʣʷʣʠ ʨʘʟʤʘʭ ὼ ὼ , ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷʣʠ ʨʘʟʤʝʨ ʠʥʪʝʨʚʘʣʘ h ʧʦ

ʬʦʨʤʫʣʝ:

Ὤ = , (3.17)

ʛʜʝ x1…xn, ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; r –

ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ.

ʏʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ r ʚʳʙʠʨʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ n.

ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ʚʳʯʠʩʣʷʣʠ ʧʦ

ʬʦʨʤʫʣʝ ʬʦʨʤʫʣʝ:

ä
=

-=
r

j
jmj

n
x

1

)5,0(1 , (3.18)

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ:

ä
=

Ö--=
r

j
jmxj

n
S

1

2))5,0((1 , (3.19)

ɺʝʣʠʯʠʥʘ ʫj ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ:

)/))5,0((( Sxjy j ---= , (3.20)

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ

ʵʢʩʧʝʨʠʤʝʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ j-ʡ ʠʥʪʝʨʚʘʣ.
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)1()( --= jjj yFyFp , (3.21)

ʛʜʝ j=2, … , r.

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʚʳʯʠʩʣʷʣʠ ʟʥʘʯʝʥʠʝ ɢ2 ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (3.22):

ä
=

-
=

r

j j

jj

np
npm

1

2
2 )(

c , (3.23)

ɿʘʜʘʝʤʩʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʪʦʛʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ɢ2, ʧʦʣʫʯʝʥʥʘʷ

ʚʩʣʝʜʩʪʚʠʝ ʩʣʫʯʘʡʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʧʦʣʫʯʝʥʥʳʭ ʚ

ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʫʜʝʪ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ

(ɢɔ)2, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʣʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʳʙʨʘʥʥʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ.

ʇʦ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ

Ὧ = ὶ 1, ʥʘʭʦʜʷʪ ʚʝʣʠʯʠʥʫ (ɢɔ)2/k, ʚʳʯʠʩʣʷʶʪ (ɢɔ)2 ʠ ʩʨʘʚʥʠʚʘʶʪ ʥʠʤ

ʚʳʯʠʩʣʝʥʥʫʶ ʧʦ ʜʘʥʥʳʤ ʚʝʣʠʯʠʥʫ ɢ2. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ɢ2 ʤʝʥʴʰʝ (ɢɔ)2, ʪʦ

ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʨʠʥʷʪʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ

ʚʝʨʦʷʪʥʦʩʪʠ ʩʯʠʪʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ – ʥʝ ʜʦʩʪʦʚʝʨʥʳʤʠ

[22].

ɺ ʭʦʜʝ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʥʠʤʘʣʠ

ʟʥʘʯʝʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʚʥʦʡ 0,95.
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4. ʈɽɿʋʃʔʊɸʊʓ ʀ ɸʅɸʃʀɿ ʃɸɹʆʈɸʊʆʈʅʆ-ʇʆʃɽɺʓʍ

ʀʉʉʃɽɼʆɺɸʅʀʁ ʇʈʀʎɽʇʅʆɻʆ ʃɽʄɽʐʅʆ-ʆʊɺɸʃʔʅʆɻʆ ʇʃʋɻɸ

ʆɹʑɽɻʆ ʅɸɿʅɸʏɽʅʀʗ ɼʃʗ ɸɻʈɽɻɸʊʀʈʆɺɸʅʀʗ ʉ ʊʈɸʂʊʆʈɸʄʀ

ʊʗɻʆɺʆɻʆ ʂʃɸʉʉɸ 8

4.1. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ

ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʫʛʘ ʇɹʉ-12ʇ (ʨʠʩʫʥʦʢ 4.1)

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɿɸʆ «ɿʦʨʠʥʩʢʦʝ» ʄʘʨʢʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ

22.10.11ʛ. ʥʘ ʟʷʙʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʦ ʩʪʝʨʥʝ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ. ʀʩʧʳʪʘʥʠʷ

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʨʘʟʣʠʯʥʦʡ ʫʩʪʘʥʦʚʦʯʥʦʡ ʛʣʫʙʠʥʦʡ ʦʙʨʘʙʦʪʢʠ (0,17 ʠ 0,29 ʤ) ʥʘ

ʜʚʫʭ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ ʦʧʳʪʥʳʡ ʧʣʫʛ ʘʛʨʝʛʘʪʠʨʦʚʘʣʩʷ ʩ

ʪʨʘʢʪʦʨʦʤ Challenger ʄʊ865ɺ.

ʈʝʣʴʝʬ ʧʦʣʝʡ ʙʳʣ ʨʦʚʥʳʡ, ʤʠʢʨʦʨʝʣʴʝʬ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ. ʇʦ

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʡ ʩʫʛʣʠʥʦʢ,

ʥʝ ʟʘʩʦʨʝʥʥʳʡ ʧʣʠʪʥʷʢʦʤ ʠ ʢʘʤʥʷʤʠ.

ʉʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ Challenger

ʄʊ865ɺ + ʇɹʉ-12ʇ ʥʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʷʙʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʚʣʘʞʥʦʩʪʠ ʠ

ʪʚʝʨʜʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (4.1).

ʊʘʙʣʠʮʘ 4.1 - ʉʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʭʦʪʥʦʛʦ

ʘʛʨʝʛʘʪʘ Challenger ʄʊ 865 ɺ + ʇɹʉ-12ʇ

ʇʦʢʘʟʘʪʝʣʴ ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʦʡ ʬʦʥ

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, %, ʚ ʩʣʦʷʭ, ʤ:

     ʦʪ    0  ʜʦ 0,1 ʚʢʣʶʯ.

     ʩʚ. 0,1   »   0,2  »

       »  0,2   »   0,3  »

ʉʪʝʨʥʷ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ

17,7

19,5

18,8

ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ, ʄʇʘ, ʚ ʩʣʦʷʭ, ʤ:

     ʦʪ    0  ʜʦ 0,1 ʚʢʣʶʯ.

     ʩʚ. 0,1   »   0,2  »

       »  0,2   »   0,3  »

1,1

1,5

1,9
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ʀʟ ʪʘʙʣʠʮʳ 4.1 ʷʚʥʦ ʚʠʜʥʦ, ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʷʭ  0 – 30

ʩʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ɸʊʊ.

ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʦʡ ʬʦʥ – ʩʪʝʨʥʷ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ. ɺʳʩʦʪʘ ʨʘʩʪʠʪʝʣʴʥʳʭ

ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,193 ʤ. ʄʘʩʩʘ ʨʘʩʪʠʪʝʣʴʥʳʭ

ʦʩʪʘʪʢʦʚ ʥʘ 1 ʤ2 - 185,0 ʛ.

4.2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ

ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʘʭʦʪʥʳʤ ʘʛʨʝʛʘʪʦʤ Challenger

ʄʊ865ɺ + ʇɹʉ-12ʇ

ɸʛʨʦʪʝʭʥʠʯʝʩʢʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʛʨʝʛʘʪʘ Challenger

ʄʊ865ɺ + ʇɹʉ-12ʇ (ʨʠʩʫʥʦʢ 4.1) ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ

ʠʩʩʣʝʜʦʚʘʥʠʷʭ.

ʈʠʩʫʥʦʢ 4.1 ʆʙʱʠʡ ʚʠʜ ʘʛʨʝʛʘʪʘ ʧʣʫʛʘ ʇɹʉ-12ʇ ʩ ʪʨʘʢʪʦʨʦʤ Chʘllenger
ʄʊ865ɺ ʥʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ
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4.2.1. ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ

ʆʩʥʦʚʥʳʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ

ʷʚʣʷʶʪʩʷ: ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ, ʢʨʦʰʝʥʠʝ ʧʦʯʚʳ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ

ʦʩʪʘʪʢʦʚ.

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʛʨʝʛʘʪʘ

Challenger ʄʊ865ɺ + ʇɹʉ-12ʇ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (4.2) [63].

ʊʘʙʣʠʮʘ 4.2 - ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ Challenger ʄʊ865ɺ + ʇɹʉ-12ʇ

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʤ/ʩ 2,56 2,78 2,22 2,53

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 6,95

ɻʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ (ʫʩʪʘʥʦʚʦʯʥʘʷ), ʤ 0,17 0,29

ɻʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ: -ʩʨʝʜʥʷʷ, ʤ 0,178 0,169 0,29 0,263

-ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ±ʤ 0,013 0,011 0,022 0,015

-ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, % 7,0 6,2 7,5 5,5

ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ: - ʩʨʝʜʥʷʷ, ʤ 6,4 6,6 6,3 6,4

- ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ± ʤ 0,28 0,11 0,11 0,11

- ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, % 4,3 1,6 1,7 1,7

- ʦʪʢʣʦʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ

ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ, ± %, ʥʝ ʙʦʣʝʝ
8,6 5,8 10,0 8,6

ɻʨʝʙʥʠʩʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʰʥʠ, ʤ, ʥʝ ʙʦʣʝʝ 0,041 0,043 0,050 0,045

ʂʨʦʰʝʥʠʝ ʧʦʯʚʳ, %, ʨʘʟʤʝʨ ʬʨʘʢʮʠʡ ʜʦ 50 ʤʤ 87,9 90,9 82,9 91,3

ʉʪʝʧʝʥʴ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ

ʦʩʪʘʪʢʦʚ, % ʥʝ ʤʝʥʝʝ
95,6 95,4 95,3 95,7

ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʩʤ 0,122 0,128 0,172 0,170

ɿʘʙʠʚʘʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ

ʦʩʪʘʪʢʘʤʠ
ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ



92

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʳʪʥʳʡ ʧʣʫʛ ʦʙʝʩʧʝʯʠʚʘʝʪ

ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ (0,169-0,29 ʤ), ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷ ɸʊʊ. ɻʣʫʙʠʥʘ

ʦʙʨʘʙʦʪʢʠ ʙʳʣʘ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʤʘʰʠʥʳ. ʉʨʝʜʥʝʝ

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (±0,011-0,022 ʤ) ʫʜʦʚʣʝʪʚʦʨʷʣʦ ʪʨʝʙʦʚʘʥʠʷ ɸʊʊ.

ʇʣʫʛ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚ ʚ ʨʘʙʦʪʝ ʧʦ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ. ʆʪʢʣʦʥʝʥʠʝ

ʬʘʢʪʠʯʝʩʢʦʡ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ (±5,8-10%) ʥʝ ʧʨʝʚʳʰʘʝʪ

ʪʨʝʙʦʚʘʥʠʡ ɸʊʊ, ʭʦʪʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ (8,6-

10%) ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ (ʧʦ ɸʊʊ ±0,1 ʤ).

ʇʦʩʣʝ ʧʨʦʭʦʜʘ ʦʧʳʪʥʦʛʦ ʧʣʫʛʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʘʰʥʠ ʦʩʪʘʝʪʩʷ ʚʳʨʦʚʥʝʥʥʦʡ.

ɺʳʩʦʪʘ ʛʨʝʙʥʝʡ (0,041-0,05 ʤ) ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʪʨʝʙʦʚʘʥʠʷ ɸʊʊ (ʥʝ ʙʦʣʝʝ 0,05 ʤ).

ʂʨʦʰʝʥʠʝ ʧʦʯʚʳ ʙʳʣʦ ʭʦʨʦʰʠʤ. ɺ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʣʦʷʭ ʧʨʝʦʙʣʘʜʘʣʠ ʢʦʤʢʠ

ʧʦʯʚʳ ʨʘʟʤʝʨʦʤ ʜʦ 50 ʤʤ (82,9-91,3%), ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ɸʊʊ (70-

85%). ʉʪʝʧʝʥʴ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ (95,3-95,7) ʪʘʢʞʝ

ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʪʨʝʙʦʚʘʥʠʷ ɸʊʊ (ʥʝ ʤʝʥʝʝ 95%). ʈʘʩʪʠʪʝʣʴʥʳʝ ʠ ʧʦʞʥʠʚʥʳʝ

ʦʩʪʘʪʢʠ ʟʘʜʝʣʳʚʘʣʠʩʴ ʧʣʫʛʦʤ ʥʘ ʛʣʫʙʠʥʫ 0,122-0,172 ʤ.

ɿʘʣʠʧʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʡ ʠ ʟʘʙʠʚʘʥʠʷ ʤʝʞʩʪʦʝʯʥʦʛʦ

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʳʪʥʳʡ ʧʣʫʛ ʧʨʠʮʝʧʥʦʡ ʇɹʉ-12ʇ ʫʩʪʦʡʯʠʚʦ ʚʳʧʦʣʥʷʝʪ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦ ʚʩʝʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ.

4.2.2. ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʣʫʛʘ ʧʨʠʮʝʧʥʦʛʦ ʇɹʉ-12ʇ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʮʝʣʴʶ

ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʩ

ʪʨʘʢʪʦʨʦʤ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8 Challenger ʄʊ865ɺ (ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 375

ʢɺʪ). ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-12ʇ ʦʧʨʝʜʝʣʷʣʠ ʪʷʛʦʚʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʦʱʥʦʩʪʴ ʪʨʘʢʪʦʨʘ, ʟʘʪʨʘʯʠʚʘʝʤʫʶ ʥʘ ʪʷʛʫ ʧʣʫʛʘ, ʯʘʩʦʚʫʶ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʘʛʨʝʛʘʪʦʤ [11].

ʆʩʥʦʚʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ

52777-2007.

ʇʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʪʝ ʞʝ, ʯʪʦ ʠ ʧʨʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ (ʪʘʙʣʠʮʘ 4.1).

ʆʮʝʥʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ Challenger ʄʊ865ɺ

+ ʇɹʉ-12ʇ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʫʩʪʘʥʦʚʦʯʥʦʡ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,18ʤ ʠ 0,28ʤ.

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ

ʧʨʠʣʦʞʝʥʠʠ (ʆ).

ʅʘ ʨʠʩʫʥʢʝ (4.2) ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʷʛʦʚʦʛʦ

ʩʦʧʨʦʪʠʚʣʝʥʠʷ Rʧʣ ʧʨʠʮʝʧʥʦʛʦ ʧʣʫʛʘ ʇɹʉ-12ʇ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ᶧ

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 0,18 ʠ 0,28ʤ (ʧʨʠʣʦʞʝʥʠʝ ʆ)[11].

ʈʠʩʫʥʦʢ 4.2 - ɿʘʚʠʩʠʤʦʩʪʴ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ Rʧʣ ʦʪ ʩʢʦʨʦʩʪʠ
ʜʚʠʞʝʥʠʷ ᶧ: 1 – ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,18ʤ; 2 – ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,28ʤ.

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʨʠʩʫʥʦʢ 4.2) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ

ʧʣʫʛʘ ʠʟʤʝʥʷʝʪʩʷ ʥʝʣʠʥʝʡʥʦ. ʇʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,18 ʤ ʧʦʣʫʯʝʥʦ ʪʷʛʦʚʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 82 - 95,8 ʢʅ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 2,12 – 2,78 ʤ/ʩ

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʝ 0,28 ʤ, ʪʷʛʦʚʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ 106,8-114,6 ʢʅ, ʧʨʠ

ʩʢʦʨʦʩʪʠ 1,94 – 2,72 ʤ/ʩ. ɿʘʛʨʫʟʢʘ ʘʛʨʝʛʘʪʘ ʜʦʩʪʠʛʣʘ ʟʥʘʯʝʥʠʷ 93%. ɺ ʜʠʘʧʘʟʦʥʝ
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ʩʢʦʨʦʩʪʝʡ 1,94 – 2,72 ʤ/ʩ ʨʘʟʥʠʮʘ ʚʝʣʠʯʠʥ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ ʇɹʉ-12ʇ ʧʨʠ

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 0,18 ʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʥʘ 0,28 ʤ

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 18,9 – 25,3%. ʀʟ ʨʠʩʫʥʢʘ (4.2) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ Challenger MT865B+ʇɹʉ-12ʇ ʧʨʠ

ʛʣʫʙʠʥʘʭ ʦʙʨʘʙʦʢʠ 0,18 ʠ 0,28ʤ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʘ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 48 ʠ

52% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

ɺ ʮʝʣʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʫʛʘ ʩ ʤʝʥʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʠ ʤʠʥʠʤʘʣʴʥʦʡ

ʛʣʫʙʠʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʢʪʦʨʦʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 6.

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʣʫʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦ 114,6 ʢʅ ʥʘ

ʩʢʦʨʦʩʪʠ 2,53 ʤ/ʩ ʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,263 ʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʷʛʦʚʳʤ

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʢʪʦʨʦʚ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʫʩʠʣʠʝʤ ʙʦʣʝʝ 108 ʢʅ, ʪ.ʝ. ʧʦ

ʪʷʛʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʨʠʮʝʧʥʦʡ ʧʣʫʛ ʇɹʉ-12ʇ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʘʢʪʦʨʘʤ

ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 8.

ʅʘ ʨʠʩʫʥʢʝ 4.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʣʫʛʦʤ

Nʧʣ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ◒ ʧʨʠ ʫʩʪʘʥʦʚʦʯʥʦʡ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,18 ʠ 0,28 ʤ

(ʧʨʠʣʦʞʝʥʠʝ ʆ).

ʈʠʩʫʥʦʢ 4.3 - ɿʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʣʫʛʦʤ Nʧ ʦʪ ʩʢʦʨʦʩʪʠ
ʜʚʠʞʝʥʠʷ ◒: 1 – ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,18ʤ; 2 – ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,28ʤ; 3

– ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʦʨʘ
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ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʨʠʩʫʥʦʢ 4.3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʪʨʘʪʳ ʤʦʱʥʦʩʪʠ ʥʘ

ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ

ʧʘʭʦʪʥʳʤ ʘʛʨʝʛʘʪʦʤ Challenger ʄʊ865ɺ+ʇɹʉ-12ʇ ʠʟʤʝʥʷʶʪʩʷ ʥʝʣʠʥʝʡʥʦ.

ɺʝʣʠʯʠʥʘ ʟʘʪʨʘʪ ʤʦʱʥʦʩʪʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʣʫʛʦʤ ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,18 ʤ, ʤʝʥʴʰʝ ʟʘʪʨʘʪ ʤʦʱʥʦʩʪʠ

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʛʣʫʙʠʥʫ 0,28ʤ. ɺ ʜʠʘʧʘʟʦʥʝ ʧʦʣʫʯʝʥʥʳʭ

ʩʢʦʨʦʩʪʝʡ 1,94 – 2,72 ʤ/ʩ ʨʘʟʥʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 17,1 – 19,1%. ʀʟ ʨʠʩʫʥʢʘ

4.3. ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʷʝʤʘʷ ʧʣʫʛʦʤ ʇɹʉ-12ʇ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ

ʛʣʫʙʠʥʫ 0,28 ʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʷʛʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʨʘʢʪʦʨʘ

3. ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘ ʵʪʦʡ ʛʣʫʙʠʥʝ ʨʘʙʦʪʳ ʧʣʫʛʘ ʪʨʘʢʪʦʨ Challenger

ʄʊ865ɺ ʟʘʛʨʫʞʝʥ ʥʘ 90%, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 0,18 ʤ ʪʨʘʢʪʦʨ

ʟʘʛʨʫʞʝʥ ʥʘ 70%. ʊʦ ʝʩʪʴ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʣʫʛʦʤ ʥʘ ʛʣʫʙʠʥʫ 0,18 ʤ ʠʤʝʝʪʩʷ

ʟʘʧʘʩ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ.

ʅʘ ʨʠʩʫʥʢʝ 4.4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ W ʘʛʨʝʛʘʪʘ Challenger MT865B+ʇɹʉ-12ʇ ʦʪ ʩʢʦʨʦʩʪʠ

ʜʚʠʞʝʥʠʷ ᶧ (ʧʨʠʣʦʞʝʥʠʝ ʆ).

ʈʠʩʫʥʦʢ 4.4 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ W ʦʪ ʩʢʦʨʦʩʪʠ
ʜʚʠʞʝʥʠʷ ᶧ
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ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʳʭ ʘʛʨʝʛʘʪʦʚ ʦʪ ʩʢʦʨʦʩʪʠ

ʜʚʠʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ (4.4), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʘʩʦʚʘʷ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʣʠʥʝʡʥʦ.

ʅʘ ʨʠʩʫʥʢʝ (4.5) ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʕ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ

ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʘʭʦʪʥʳʤ ʘʛʨʝʛʘʪʦʤ Challenger ʄʊ865ɺ+ʇɹʉ 12ʇ ʚ ʬʫʥʢʮʠʠ

ʩʢʦʨʦʩʪʠ ᶧ (ʧʨʠʣʦʞʝʥʠʝ ʆ).

ʈʠʩʫʥʦʢ 4.5 - ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ
ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ  ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ Challenger
ʄʊ865ɺ + ʇɹʉ 12ʇ: 1- ʫʩʪʘʥʦʚʦʯʥʘʷ ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʣʫʛʦʤ 0,18ʤ; 2-

ʫʩʪʘʥʦʚʦʯʥʘʷ ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʣʫʛʦʤ 0,28ʤ

ʀʟ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩʫʥʦʢ 4.5), ʤʦʞʥʦ

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʘʭʦʪʥʳʤ ʘʛʨʝʛʘʪʦʤ Challenger ʄʊ865ɺ+ʇɹʉ 12ʇ ʥʘ

ʛʣʫʙʠʥʫ 0,28ʤ ʙʦʣʴʰʝ, ʯʝʤ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʵʪʠʤ ʧʘʭʦʪʥʳʤ ʘʛʨʝʛʘʪʦʤ, ʥʘ ʛʣʫʙʠʥʫ 0,18ʤ. ʇʨʠ

ʵʪʦʤ ʨʘʟʥʠʮʘ ʚʝʣʠʯʠʥ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʦʪ 1,94 ʜʦ 2,72 ʤ/ʩ, ʥʘ

ʠʩʩʣʝʜʫʝʤʳʭ ʛʣʫʙʠʥʘʭ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 14,3 – 15,5%. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ

ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʥʘ 0,01 ʤ ʫʚʝʣʠʯʠʚʘʝʪ

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ 1,5%.
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4.3. ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ

ʆʮʝʥʢʫ ʩʭʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʠʟʣʦʞʝʥʥʦʡ ʚ ʧʦʜʨʘʟʜʝʣʝ (3.5). ɼʣʷ

ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʠʣʠ

ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʠʣʦʞʝʥʠʝ ʆ) ʩ

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʠʣʦʞʝʥʠʝ ʅ).

ʅʘ ʨʠʩʫʥʢʝ (4.6) ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ

ʟʘʚʠʩʠʤʦʩʪʠ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ Rʧ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ

0,28 ʤ.

ʈʠʩʫʥʦʢ 4.6 - ɿʘʚʠʩʠʤʦʩʪʠ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʫʛʘ Rʧ ʦʪ ʩʢʦʨʦʩʪʠ ◒
ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,28 ʤ: 1 – ʪʝʦʨʝʪʠʯʝʩʢʘʷ; 2 – ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ.

ʅʘ ʨʠʩʫʥʢʝ (4.7) ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ

ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ Nʧ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʧʣʫʛʦʤ ʇɹʉ-12ʇ ʥʘ ʚʳʧʦʣʥʝʥʠʝ

ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʬʫʥʢʮʠʠ ʩʢʦʨʦʩʪʠ ᶧ ʧʨʠ ʛʣʫʙʠʥʝ

ʦʙʨʘʙʦʪʢʠ 0,28 ʤ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʦʨʘ Challenger

MT865B.

ʅʘ ʨʠʩʫʥʢʝ (4.8) ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʕ ʚʳʧʦʣʥʝʥʠʷ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʣʫʛʦʤ ʇɹʉ-

12ʇ ʦʪ ʩʢʦʨʦʩʪʠ ᶧ ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,28ʤ.
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ʈʠʩʫʥʦʢ 4.7 - ɿʘʚʠʩʠʤʦʩʪʴ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ Nʧ ʦʪ ʩʢʦʨʦʩʪʠ ᶧ ʧʨʠ
ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,28 ʤ: 1 – ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʧʣʫʛʘ; 2 –

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʧʣʫʛʘ; 3 – ʧʦʪʝʥʮʠʘʣʴʥʘʷ
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʦʨʘ

ʈʠʩʫʥʦʢ 4.8 - ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ
ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʕ ʦʪ ʩʢʦʨʦʩʪʠ ᶧ ʧʨʠ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,28 ʤ: 1 –
ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ; 2 – ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʨʠʩʫʥʢʠ 4.6, 4.7, 4.8) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʠ

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ

ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʷ ɢ2 ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ

ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95.
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ɺʳʚʦʜʳ

1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ

ʧʣʫʛʘ ʇɹʉ-12ʇ ʘʛʨʝʛʘʪʠʨʫʝʤʦʛʦ ʩ ʪʨʘʢʪʦʨʦʤ Challenger MT865B ʚ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ

ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɸʊʊ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʦʩʥʦʚʥʦʡ

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ʅʘ ʛʣʫʙʠʥʝ ʦʙʨʘʙʦʪʢʠ 0,18 ʤ ʧʦʣʫʯʝʥʦ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ

82 - 95,8 ʢʅ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 2,12 – 2,78 ʤ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʛʣʫʙʠʥʝ

0,28 ʤ, ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ 106,8-

114,6 ʢʅ, ʧʨʠ ʩʢʦʨʦʩʪʠ 1,94 – 2,72 ʤ/ʩ, ʟʘʛʨʫʟʢʘ ʘʛʨʝʛʘʪʘ  ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʷ

93%.

2. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ,

ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʣʫʛʦʤ ʇɹʉ-12ʇ ʧʦʢʘʟʘʣʠ, ʯʪʦ

ʠʟʤʝʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʦʚʧʘʜʘʝʪ ʩ

ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,95.
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5. ʀʉʉʃɽɼʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ

ʇʈʀʎɽʇʅʆɻʆ ʃɽʄɽʐʅʆ-ʆʊɺɸʃʔʅʆɻʆ ʇʃʋɻɸ ʇɹʉ-12ʇ ʀ ɽɻʆ

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ

5.1. ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ

ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʳʧʦʣʥʷʝʤʦʡ ʧʘʭʦʪʥʳʤ

ʘʛʨʝʛʘʪʦʤ Challenger MT865B + ʇɹʉ-12ʇ

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʣʫʛʘ ʇɹʉ-12ʇ ʧʨʦʚʦʜʠʣʘʩʴ

ʌɻɹʋ «ʇʦʚʦʣʞʩʢʘʷ ʤʘʰʠʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ» ʚ ʧʝʨʠʦʜ ʩ 14.09.2011 ʧʦ

13.12.2011 ʛ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʆʆʆ «ɿʦʨʠʥʩʢʦʝ»

ʄʘʨʢʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʟʷʙʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ

ʛʣʫʙʠʥʫ 0,17 ʤ (ʬʦʥ 1) ʠ ʥʘ ʛʣʫʙʠʥʫ 0,3 ʤ (ʬʦʥ 2). ʋʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ (5.1).

ʊʘʙʣʠʮʘ 5.1 - ʋʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ Challenger

ʄʊ865ɺ + ʇɹʉ-12ʇ.

ʇʦʢʘʟʘʪʝʣʴ ʌʦʥ 1 ʌʦʥ 2

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, %, ʚ ʩʣʦʷʭ, ʤ:

ʦʪ 0 ʜʦ 0,1 ʚʢʣʶʯʠʪʝʣʴʥʦ

ʩʚ. 0,1 » 0,2 »

» 0,2 » 0,3 »

17,7

19,5

18,8

18,2

20,5

18,6

ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ, ʄʇʘ, ʚ ʩʣʦʷʭ, ʤ:

ʦʪ 0 ʜʦ 0,1 ʚʢʣʶʯʠʪʝʣʴʥʦ

ʩʚ. 0,1 » 0,2 »

» 0,2 » 0,3 »

1,1

1,5

1,9

1,4

1,6

2,1

ʄʘʩʩʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ 1 ʤ2, ʛ 185,0 237,8

ɺʳʩʦʪʘ (ʜʣʠʥʘ) ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʤ, ʥʝ ʙʦʣʝʝ 0,193 0,214

ʇʨʝʜʰʝʩʪʚʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ɹʝʟ ʦʙʨʘʙʦʪʢʠ



101

ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ – ʪʝʤʥʦ ʢʘʰʪʘʥʦʚʳʡ ʩʫʛʣʠʥʦʢ. ʈʝʣʴʝʬ

ʧʦʣʷ – ʨʦʚʥʳʡ, ʤʠʢʨʦʨʝʣʴʝʬ – ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ.

ʈʠʩʫʥʦʢ 5.1 - ɸʛʨʝʛʘʪ Challenger ʄʊ865ɺ + ʇɹʉ-12ʇ ʥʘ ʦʩʥʦʚʥʦʡ
ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʧʨʝʜʝʣʷʣʠ

ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʧʣʫʛʘ, ʛʣʫʙʠʥʫ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ,

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʩʪʝʧʝʥʴ ʟʘʜʝʣʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ

ʦʩʪʘʪʢʦʚ, ʛʨʝʙʥʠʩʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ.

ʆʩʥʦʚʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʛʨʝʛʘʪʘ Challenger

ʄʊ865ɺ + ʇɹʉ-12ʇ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (5.2).

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʠʣʠ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ

ʘʛʨʝʛʘʪʘ ʨʘʚʥʳʝ 2,78 ʤ/ʩ ʥʘ ʧʝʨʚʦʤ ʬʦʥʝ ʠ 2,53 ʤ/ʩ ʥʘ ʚʪʦʨʦʤ. ʇʨʠ ʵʪʦʤ ʯʘʩʦʚʘʷ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʣʘ 6,60 ʠ 5,82 ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʨʝʘʣʴʥʦʡ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʜʦ 6,4-6,6ʤ ʦʪ

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ - 7,2ʤ, ʪ.ʝ. ʥʘ ʚʝʣʠʯʠʥʫ ʤʝʥʝʝ 10%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ
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ʪʨʝʙʦʚʘʥʠʷʤ ɸʊʊ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟ-ʟʘ ʨʘʟʚʦʨʦʪʘ ʦʨʫʜʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ

ʥʘʧʨʘʚʣʝʥʠʷ ʭʦʜʘ ʜʚʠʞʝʥʠʷ.

ʊʘʙʣʠʮʘ 5.2 - ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʛʨʝʛʘʪʘ Challenger
ʄʊ865ɺ + ʇɹʉ-12ʇ

ʇʦʢʘʟʘʪʝʣʴ
ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ:

ʬʦʥ 1 ʬʦʥ 2

ʈʝʞʠʤ ʨʘʙʦʪʳ:

- ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʤ/ʩ 2,78 2,53

- ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ, ʥʝ ʙʦʣʝʝ 6,6 6,4

- ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ (ʫʩʪʘʥʦʚʦʯʥʘʷ), ʤ: 0,17 0,3

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ 1 ʯ  ʛʘ:

- ʦʩʥʦʚʥʦʛʦ ʚʨʝʤʝʥʠ 6,60 5,82

- ʩʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 4,87 4,32

- ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ 4,83 4,29

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʟʘ ʚʨʝʤʷ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʢʛ/ʛʘ 9,36 15,58

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ:

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 0,99 0,99

- ʥʘʜʝʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 0,99 0,99

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 0,74 0,74

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ 0,73 0,74

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ:

- ʨʘʙʦʯʘʷ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 6,6 6,4

- ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ, ʤ 0,169 0,263

- ʟʘʜʝʣʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, %, ʥʝ

ʤʝʥʝʝ
95,4 95,7

- ʛʨʝʙʥʠʩʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ (ʚʳʩʦʪʘ ʛʨʝʙʥʝʡ), ʤ, ʥʝ

ʙʦʣʝʝ
0,043 0,045

- ʟʘʙʠʚʘʥʠʝ ʠ ʟʘʣʠʧʘʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ
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ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ

(ʚʳʩʦʪʘ ʛʨʝʙʥʝʡ ʥʝ ʙʦʣʝʝ 0,043-0,045 ʤ), ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʥʝ ʟʘʙʠʚʘʣʠʩʴ

ʧʦʞʥʠʚʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʟʘʣʠʧʘʥʠʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.

ɸʛʨʝʛʘʪ ʥʘʜʝʞʥʦ ʚʳʧʦʣʥʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ

ʢʦʥʪʨʦʣʴʥʳʭ ʩʤʝʥ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʨʘʚʝʥ 0,99.

ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʙʘʣʘʥʩ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ ʟʘ

ʥʦʨʤʘʪʠʚʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ (ʪʘʙʣʠʮʘ 5.3).

ʊʘʙʣʠʮʘ 5.3 - ɹʘʣʘʥʩ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ ʟʘ ʥʦʨʤʘʪʠʚʥʫʶ
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ

ʇʦʢʘʟʘʪʝʣʴ ʚʨʝʤʝʥʠ
ɺʠʜ  ʨʘʙʦʪʳ

ʬʦʥ 1 ʬʦʥ 2

ɺʨʝʤʷ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ 5,162 73,7 5,197 74,2

ɺʨʝʤʷ ʥʘ ʧʦʚʦʨʦʪʳ 0,324 4,6 0,294 4,2

ɺʨʝʤʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʝʟʜʳ - - - -

ɺʨʝʤʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ - - - -

ɺʨʝʤʷ ʥʘ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ - - - -

ɺʨʝʤʷ ʥʘ ʝʞʝʩʤʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 0,084 1,2 0,084 1,2

ɺʨʝʤʷ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʦʢʦʥʯʘʥʠʝ ʨʘʙʦʪ 0,287 4,1 0,282 4,0

ɺʨʝʤʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʥʘʣʘʜʢʠ ʠ ʨʝʛʫʣʠʨʦʚʢʠ 0,058 0,8 0,058 0,8

ɺʨʝʤʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ

ʧʨʦʮʝʩʩʘ
0,057 0,8 0,058 0,8

ɺʨʝʤʷ ʥʘ ʦʪʜʳʭ 0,567 8,1 0,567 8,1

ɺʨʝʤʷ ʥʘ ʭʦʣʦʩʪʳʝ ʧʝʨʝʝʟʜʳ 0,301 4,3 0,299 4,3

ɺʨʝʤʷ ʥʘ ʝʞʝʩʤʝʥʥʦʝ  ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʘʰʠʥʳ,

ʘʛʨʝʛʘʪʠʨʫʝʤʦʡ ʩ ʠʩʧʳʪʳʚʘʝʤʦʡ
0,161 2,3 0,161 2,3

ʀʪʦʛʦ - ʩʤʝʥʥʦʝ ʚʨʝʤʷ 7,0 100,0 7,0 100,0

ɺʨʝʤʷ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ - - - -

ɺʨʝʤʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʢʘʟʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ 0,055 0,8 0,055 0,8

ʀʪʦʛʦ – ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʚʨʝʤʷ 7,054 - 7,055 -
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ʅʘ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦ

0,73-0,74 ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦ 4,29-4,83 ʛʘ/ʯ ʧʦʚʣʠʷʣʠ, ʚ

ʦʩʥʦʚʥʦʤ, ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʧʦʚʦʨʦʪʳ (4,2-4,6%), ʧʦʜʛʦʪʦʚʢʫ ʠ ʦʢʦʥʯʘʥʠʝ

ʨʘʙʦʪ (4,0-4,1%), ʦʪʜʳʭ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ (8,1%) ʠ ʭʦʣʦʩʪʳʝ ʧʝʨʝʝʟʜʳ

ʘʛʨʝʛʘʪʘ (4,3%).

ɺ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪ ʦʙʩʣʫʞʠʚʘʣʩʷ ʦʜʥʠʤ ʤʝʭʘʥʠʟʘʪʦʨʦʤ. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ

ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʣ 9,36 ʠ 15,58 ʢʛ/ʛʘ.

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʣʫʛ ʇɹʉ-12ʇ ʠʤʝʝʪ ʚʳʩʦʢʠʝ

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʥʘʜʝʞʥʦ ʚʳʧʦʣʥʷʝʪ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʩʥʦʚʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.

5.2. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ ʧʣʫʛʘ ʦʙʱʝʛʦ

ʥʘʟʥʘʯʝʥʠʷ ʇɹʉ-12ʇ ʥʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʚ ʭʦʟʷʡʩʪʚʘʭ

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ

ʍʦʟʷʡʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʣʫʛʘ ʇɹʉ-12ʇ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ 2011-2014ʛʛ. ʥʘ

ʧʦʣʷʭ ʭʦʟʷʡʩʪʚ ʆʆʆ «ɸʚʘʥʛʘʨʜ-ʉʍ» ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʆʆʆ

çɹʦʨʠʩʦʛʣʝʙʦʚʢʘ» ʌʝʜʦʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.

ɺ ʠʶʣʝ 2011ʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʣʫʛʘ ʇɹʉ-

12ʇ. ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʥʘ ʆɸʆ «ɸʣʪʘʝʮ» ʛ. ʄʘʨʢʩ ʉʘʨʘʪʦʚʩʢʦʡ

ʦʙʣ.

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʷʭ ʆʆʆ «ɹʦʨʠʩʦʛʣʝʙʦʚʢʘ» ʌʝʜʦʨʦʚʩʢʦʛʦ

ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʌʦʥ – ʩʪʝʨʥʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʚʳʩʦʪʦʡ 0,25 ʤ. ʇʦ

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ – ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʡ ʩʫʛʣʠʥʦʢ. ɺʣʘʞʥʦʩʪʴ 23–28 %,

ʧʨʠ ʵʪʦʤ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʣʘ 2,4–3,2 ʄʇʘ.

ʆʙʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʛʣʫʙʠʥʫ 0,28 ʤ. ʉʢʦʨʦʩʪʴ – 2,78 ʤ/ʩ.

ʇʦʚʝʨʭʥʦʩʪʴ ʧʦʣʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʳʨʦʚʥʝʥʥʘʷ. ʇʣʫʛ ʭʦʨʦʰʦ ʢʦʧʠʨʦʚʘʣ

ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʥʘʙʣʶʜʘʣʘʩʴ ʥʝ ʧʦʣʥʘʷ ʟʘʜʝʣʢʘ ʩʪʝʨʥʠ (ʨʠʩʫʥʦʢ 5.4).
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ɺ ʭʦʜʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʫʛ ʥʝ ʠʤʝʝʪ

ʩʝʨʴʝʟʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ.

ʈʠʩʫʥʦʢ 5.4 - ʆʙʨʘʙʦʪʢʘ ʧʦʣʷ ʘʛʨʝʛʘʪʦʤ Challenger ʄʊ865ɺ + ʇɹʉ-12ʇ

ɺ ʘʚʛʫʩʪʝ 2012 ʛʦʜʘ ʘʛʨʝʛʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʨʠʮʝʧʥʦʛʦ ʣʝʤʝʰʥʦ-ʦʪʚʘʣʴʥʦʛʦ

ʧʣʫʛʘ ʇɹʉ-12ʇ ʠ ʪʨʘʢʪʦʨʘ Challenger ʄʊ865ɺ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʧʝʨʝʧʘʰʢʝ

ʧʘʨʦʚ ʚ ʭʦʟʷʡʩʪʚʝ ʆʆʆ «ɹʦʨʠʩʦʛʣʝʙʦʚʢʘ» (ʨʠʩʫʥʦʢ 5.5). ʇʦʣʝ – ʯʝʨʥʳʡ ʧʘʨ, ʪʠʧ

ʧʦʯʚʳ – ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʡ ʩʫʛʣʠʥʦʢ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʣʘ 20–24 %, ʧʨʠ

ʵʪʦʤ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1,6–2,5 ʄʇʘ. ʇʦʣʝ ʦʙʨʘʙʘʪʳʚʘʣʦʩʴ

ʘʛʨʝʛʘʪʦʤ Challenger ʄʊ 865ɺ + ʇɹʉ-12ʇ ʥʘ ʛʣʫʙʠʥʫ 0,25-0,29 ʤ. ʆʙʨʘʙʦʪʢʘ

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʩʢʦʨʦʩʪʠ 9-10,5 ʢʤ/ʯ ʥʘ ʧʝʨʝʜʘʯʘʭ 8 ʠ 9. ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ

ʩʦʩʪʘʚʠʣ 73,5 ʠ 83,3 ʢʛ/ʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ ʩʦʩʪʘʚʠʣʘ

ʚ ʩʨʝʜʥʝʤ 4,6-4,9 ʛʘ/ʯ, ʧʨʠ ʩʨʝʜʥʝʤ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ 16,4 ʢʛ/ʛʘ.










































































































