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© ʀʟʜʘʪʝʣʴʩʪʚʦ ʌɻɹʆʋ ɺʆ «ɻʦʨʩʢʠʡ ʛʦʩʘʛʨʦʫʥʠʚʝʨʩʠʪʝʪ», 2019

ɸʚʪʦʨʳ:
ɼʟʘʥʘʛʦʚ ʉʦʟʳʨʢʦ ʍʘʩʘʥʙʝʢʦʚʠʯ – ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶ-
ʱʠʡ ʢʘʬʝʜʨʦʡ ʘʛʨʦʭʠʤʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʌɻɹʆʋ ɺʆ ɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠ-
ʚʝʨʩʠʪʝʪ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʡ
ʰʢʦʣʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʉʆɸʉʉʈ
ɸʩʘʝʚʘ ʊʘʪʴʷʥʘ ɼʞʝʤʘʣʠʝʚʥʘ – ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʛʨʦ-
ʭʠʤʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ
ɹʘʩʠʝʚ ɸʩʣʘʥ ɽʩʝʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ ʠ
ʧʦʯʚʦʚʝʜʝʥʠʷ

ʈʝʮʝʥʟʝʥʪ:
ɹʝʢʫʟʘʨʦʚʘ ʉʘʨʨʘ ɸʙʨʘʤʦʚʥʘ – ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ɻʦʨʩʢʦʛʦ ɻɸʋ, ʜʦʢʪʦʨ
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʈʌ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ
ʥʘʫʢʠ ʈʉʆ-ɸʣʘʥʠʷ.

ɼʟʘʥʘʛʦʚ ʉ.ʍ., ɸʩʘʝʚʘ ʊ.ɼ., ɹʘʩʠʝʚ ɸ.ɽ. ʇʦʯʚʦʚʝʜʝʥʠʝ: ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ / ʋʯʝʙʥʦʝ
ʧʦʩʦʙʠʝ // ʉ.ʍ. ɼʟʘʥʘʛʦʚ, ʊ.ɼ. ɸʩʘʝʚʘ, ɸ.ɽ. ɹʘʩʠʝʚ / - ɺʣʘʜʠʢʘʚʢʘʟ: ʠʟʜʘʪʝʣʴʩʪʚʦ ʌɻɹʆʋ ɺʆ
ɻʦʨʩʢʠʡ ʛʦʩʘʛʨʦʫʥʠʚʝʨʩʠʪʝʪ. 2019. – 138 ʩ.

ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʯʚʝ ʢʘʢ ʧʨʠʨʦʜʥʦʤ ʪʝʣʝ, ʝʝ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚʘʭ
(ʧʣʦʜʦʨʦʜʠʝ, ʩʦʩʪʘʚ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ),
ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ ʧʦʯʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʇʨʝʜ-
ʢʘʚʢʘʟʴʝ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʨʘʩʧʨʦʩʪ-
ʨʘʥʝʥʠʝ, ʫʩʣʦʚʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʦʧʠʩʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ,
ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ, ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.

ʇʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩ-
ʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʛʦ, ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠ ʢʘʜʘʩʪʨʘʭ.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʝʯʘʪʠ ʎʝʥʪʨʘʣʴʥʳʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ ɻʦʨʩʢʦʛʦ ɻɸʋ
(ʧʨʦʪʦʢʦʣ ˉ 4 ʦʪ 13 ʤʘʨʪʘ 2019 ʛʦʜʘ)
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ɺɺɽɼɽʅʀɽ

ʅʘʩʪʦʷʱʝʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ «ʇʦʯʚʦʚʝʜʝʥʠʝ»
ʩʪʫʜʝʥʪʘʤʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʩʦʩʪʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʦʡ ʜʠʩʮʠʧʣʠʥʳ «ʇʦʯ-
ʚʦʚʝʜʝʥʠʝ» ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ  rʜʣʷ ʙʘʢʘʣʘʚʨʦʚ ʥʘʧʨʘʚʣʝʥʠʡ: 35.03.04 - «ɸʛʨʦʥʦʤʠʷ», 35.03.05 - «ʉʘʜʦ-
ʚʦʜʩʪʚʦ», 21.03.02 - «ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳ».

ʎʝʣʴ – ʠʟʫʯʝʥʠʝ ʧʦʯʚʳ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʪʝʣʘ, ̫ ʚʣʷʶʱʝʛʦʩʷ
ʩʦʩʪʘʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʠʦʩʬʝʨʳ, ʦʪʜʝʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ɻ ʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʫʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠ-
ʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʯʚ.

 ɿʘʜʘʯʠ – ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ:
- ʦ ʩʪʨʦʝʥʠʠ ʧʦʯʚ;
- ʩʦʩʪʘʚʝ ʧʦʯʚ;
- ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ;
- ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʯʚ;
- ʧʦʯʚʘʭ ʦʪʜʝʣʴʥʳʭ ʟʦʥ;
- ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʨʦʣʠ ʧʦʯʚ ʚ ʧʨʠʨʦʜʝ;
- ʧʫʪʷʭ ʠ ʤʝʪʦʜʘʭ ʤʝʣʠʦʨʘʮʠʠ ʧʦʯʚ;
- ʦʭʨʘʥʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ;
- ʦʟʥʘʢʦʤʣʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʩ ʧʨʠʝʤʘʤʠ ʧʦʣʝʚʳʭ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʣʦʚʠʷʤʠ ʩʦʭʨʘʥʝʥʠʷ

ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ.

ʀʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʘʢʘʣʘʚʨʘ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ ɺʆ:

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 35.03.04 – «ɸʛʨʦʥʦʤʠʷ»:
ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ:
- ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ, ʦʙʦʩʥʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʝʤʣʝʜʝʣʠʠ ʠ ʧʨʠʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ (ʆʇʂ-6);
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ:
- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ ʦʙʨʘʟʮʦʚ ʧʦʯʚ, ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ

(ʇʂ-3).

 ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 35.03.05 – «ʉʘʜʦʚʦʜʩʪʚʦ»:
ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ:
- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʥʦʚʠʜ-

ʥʦʩʪʝʡ ʧʦʯʚ, ʦʙʦʩʥʦʚʘʥʠʶ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ, ʟʘʱʠʪʳ ʦʪ ɻ ʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ
(ʆʇʂ-4);

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ:
- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʯʚʝʥʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ

ʧʨʦʜʫʢʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ (ʇʂ-21).

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 21.03.02 – «ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳ»:
ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ:
- ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ ʦ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʶ (ʆʇʂ-2);

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ:
- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠ ʢʘʜʘʩʪʨʘʭ

(ʇʂ-5).
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ʇʦʯʚʘ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʣʘʥʝʪʘʨʥʳʭ ʬʝʥʦʤʝʥʦʚ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ
ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʩʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʙʠʦʩʬʝʨʳ ʠ ʣʠʪʦʩʬʝʨʳ ʧʨʠ ʫʯʘʩʪʠʠ ʚʦʜʥʦʡ ʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜ.
ɹʝʟ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʯʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʙʳʣʘ ʙʳ ʥʝʚʦʟʤʦʞʥʘ ʨʘʩʪʠʪʝʣʴʥʘʷ ʞʠʟʥʴ. ʄʥʦʛʠʝ
ʪʳʩʷʯʠ ʣʝʪ ʧʦʯʚʘ ̫ ʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʯʝʣʦ-
ʚʝʢʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʠ ʞʠʚʦʪʥʦʡ ʧʠʱʝʡ, ʩʳʨʴʝʤ ʜʣʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ
ʠʟʛʦʪʦʚʣʝʥʠʷ ʞʠʣʴʷ, ʪʦʧʣʠʚʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʪ. ʜ.

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ «ʇʦʯʚʦʚʝʜʝʥʠʝ» ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʘ ʠʟʫʯʘʝʪ ʧʦʯʚʫ,
ʢʦʪʦʨʘʷ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ, ʞʠʟʥʴ, ɻ ʚʦʣʶʮʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪ-
ʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʩʪʦʷʥʠʝ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʝ ʚʣʠʷ-
ʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʘʪʤʦʩʬʝʨʳ, ʚ ʧʝʨʝʜʘʯʝ ʘʢʢʫʤʫʣʠ-
ʨʦʚʘʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ɻ ʥʝʨʛʠʠ ʚ ʛʣʫʙʦʢʠʝ ʯʘʩʪʠ ʣʠʪʦʩʬʝʨʳ, ʚ ʟʘʱʠʪʝ ʧʦʩʣʝʜʥʝʡ ʦʪ ʯʨʝʟʤʝʨʥʦʡ ɻ ʨʦʟʠʠ.
ʆʥʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʩʬʝʨʳ, ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʣʫʯʘʡʥʦ ʚʳʜʘʶʱʠʡʩʷ
ʨʫʩʩʢʠʡ ʧʦʯʚʦʚʝʜ ɺ.ɺ. ɼʦʢʫʯʘʝʚ ʥʘʟʚʘʣ ʧʦʯʚʫ «ʟʝʨʢʘʣʦʤ ʣʘʥʜʰʘʬʪʘ». ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʠʩʮʠʧʣʠ-
ʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʦ ʧʦʯʚʝ h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʥʘ-
ʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʝʣʴʩʢʦʤ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʘʭ, ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʦʭʨʘʥʳ ʦʢʨʫʞʘ-
ʶʱʝʡ ʩʨʝʜʳ.

ʇʦʯʚ  rʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʥ-
ʩʢʦʡ ʧʦʨʦʜʳ, ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʧʣʘʥʝʪʳ ʦʥʠ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʣʦʨʫ ʠ ʬʘʫʥʫ – ʜʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠ
ʧʦʜʢʠʩʣʝʥʠʠ ʠʣʠ ʟʘʩʦʣʝʥʠʠ ʧʦʯʚ. ɺ ʩʚʷʟʠ ʩ ɻ ʪʠʤ, ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ɻ ʢʦʩʠʩʪʝʤ ʥʝʚʦʟʤʦʞʥʦ ʚ ʦʪʨʳ-
ʚʝ ʦʪ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ɹʘʟʦʚʳʝ ʟʥʘʥʠʷ ʦ ʧʦ-
ʯʚʘʭ ̫ ʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʦʙʫʯʝʥʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ:
– ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʩʪʝ ʠ ʨʦʣʠ ʧʦʯʚʳ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠ-

ʯʝʩʢʦʛʦ ʪʝʣʘ ʧʨʠʨʦʜʳ ʩʨʝʜʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʩʬʝʨʳ, ʣʘʥʜʰʘʬʪʦʚ;
– ʦʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʦ ʩʪʨʦʝʥʠʠ (ʤʦʨʬʦʣʦʛʠʠ), ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ ʠ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʦ-

ʯʚʘʭ, ʟʥʘʪʴ ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ;
– ʟʥʘʪʴ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʪʨʦʝʥʠʝ, ʛʝʥʝʟʠʩ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ ʈʦʩʩʠʠ;
–  ʫʤʝʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʦʥʘʣʴʥʳʝ ʪʠʧʳ ʧʦʯʚ;
– ʫʤʝʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ.

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʩʪʫʜʝʥʪ ʥʝ ʪʦʣʴʢʦ ʩʣʫʰʘʝʪ ʣʝʢʮʠʠ, ʫʯʘʩʪʚʫʝʪ ʚ ʣʘʙʦʨʘʪʦʨʥʦ -
ʧʨʘʢʪʠʯʝʩʢʠʭ, ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʥʦ ʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʳʭ ʜʦʢʣʘʜʦʚ, ʚʳʧʦʣʥʷʝʪ ʢʦʥʪʨʦʣʴʥʳʝ
ʨʘʙʦʪʳ ʠ ʨʝʬʝʨʘʪʳ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʦʚʣʘʜʝʥʠʠ ʜʘʥʥʳʤ ʢʫʨʩʦʤ ʦʪʚʦʜʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦ-
ʪʝ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʟʥʘʢʦʤʩʪʚʫ ʩ ʦʪʜʝʣʴʥʳʤʠ ʨʘʙʦ-
ʪʘʤʠ (ʤʦʥʦʛʨʘʬʠʷʤʠ, ʧʫʙʣʠʢʘʮʠʷʤʠ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʝʯʘʪʠ) ʧʦ ʪʝʤʘʤ ʢʫʨʩʘ, ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦ-
ʙʣʝʤʘʤʠ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʩʚʷʟʘʥʥʳʤʠ ʩ ɻ ʢʦʣʦʛʠʝʡ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ, ʤʘʪʝʨʠʘʣʘʤʠ ʟʘʨʫʙʝʞ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʨʪʳ, ʘʪʣʘʩʳ, ʩʧʨʘʚʦʯʥʠʢʠ ʧʦ ʧʦʯʚʘʤ ʈʦʩʩʠʠ, ʢʦʤʧʴʶ-
ʪʝʨʥʘʷ ʪʝʭʥʠʢʘ, ʤʘʪʝʨʠʘʣʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ.

ɺ ʧʦʯʚʦʚʝʜʝʥʠʠ, ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ, ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩ-
ʪʠʢ, ʦʪʨʘʞʘʶʱʠʭ ʝʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʦʚʝʜʳ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʣʠ
ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʦʣʫʯʘʪʴ ʩʨʘʚʥʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ
ʪʦʛʦ, ʛʜʝ ʠ ʢʝʤ ʦʥʠ ʧʦʣʫʯʝʥʳ. ɼʣʷ ɻ ʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʴʢʦ ʩʦʩʣʘʪʴʩʷ ʥʘ ʧʨʠʤʝʥʝʥʥʳʡ ʤʝʪʦʜ.

 ɺ ʨʘʤʢʘʭ ʧʨʘʢʪʠʢʫʤʘ ʩʪʫʜʝʥʪʳ ʦʩʚʘʠʚʘʶʪ ʚʝʩʴ ʮʠʢʣ ʨʘʙʦʪ – ʦʪ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʢ ʘʥʘʣʠʟʫ
ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʚʩʝʭ
ʤʝʪʦʜʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʚʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʘ ʧʦʯʚʳ ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʦʮʝʥʠʚʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ.

ɺ ʫʯʝʙʥʳʭ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚʳ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦ ʚ ʥʝʩʢʦʣʴʢʦ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʨʘʙʦʪ.

ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʯʚʝ, ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʠ, ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚʘʭ (ʩʦ-
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ʩʪʘʚʝ, ʧʣʦʜʦʨʦʜʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ), ʢʨʘʪʢʘʷ
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ.

ʇʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩ-
ʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʘʛʨʦʭʠʤʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʷ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ.

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʘʤʝʪʥʦ ʫʭʫʜʰʠʣʘʩʴ ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʩʝʣʴ-
ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʫʩʠʣʠʚʘʝʪʩʷ ʚʦʜʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ɻ ʨʦʟʠʷ, ʚʩʣʝʜʩʪʚʠʝ
ʯʝʛʦ ʧʦʷʚʣʷʶʪʩʷ ʦʚʨʘʛʠ, ʧʨʦʠʩʭʦʜʠʪ ʩʤʳʚ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʠʩʪʦʱʘʶʪʩʷ ʟʘʧʘʩʳ
ʛʫʤʫʩʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʘʭ ʠ ʪ.ʜ. ɺ ɻ ʪʦʡ ʩʚʷʟʠ ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ
ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʟʥʘʪʴ ʦʩʥʦ-
ʚʳ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ ʥʘ ʟʝʤʣʝ, ʢʦʪʦʨʘʷ ̫ ʚʣʷʝʪʩʷ ʢʦʨʤʠʣʠʮʝʡ ʯʝʣʦʚʝ-
ʯʝʩʪʚʘ. ʀʩʪʦʨʠʷ ʟʥʘʥʠʡ ʦ ʧʦʯʚʝ ʥʘʩʯʠʪʳʚʘʝʪ ʤʥʦʛʦ ʪʳʩʷʯʝʣʝʪʠʡ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʟʝʤ-
ʣʝʜʝʣʠʷ ʠ ʚʩʝʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʇʦʯʚʘ ʚʩʝʛʜʘ ʙʳʣʘ ʚʘʞʥʝʡʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʠʣʦʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ
ʦʙʱʝʩʪʚʘ ʠ ʜʘʚʥʦ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʪʨʫʜʘ.

ʇʦʯʚʦʚʝʜʝʥʠʝ – ʦʜʥʘ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ ʦ ɿʝʤʣʝ ʠ ʙʠʦʩʬʝʨʝ. ʕʪʦ ʥʘʫʢʘ ʦ ʛʝʥʝʟʠʩʝ (ʧʨʦ-
ʠʩʭʦʞʜʝʥʠʠ) ʧʦʯʚ, ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʤʥʦʛʦʦʙʨʘʟʠʠ ʧʦʯʚ, ʦ ʚʘʞʥʝʡʰʠʭ ʩʚʦʡʩʪʚʘʭ ʧʦ-
ʯʚ ,r ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ,
ʦ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʆʥʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʘʛʨʦʭʠʤʠʝʡ, ʭʠʤʠʟʘʮʠʝʡ ʟʝʤʣʝʜʝʣʠʷ, ̫ ʚʣʷ-
ʶʱʝʡʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʝʮʠʘʣʠʩʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʳʝ,
ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʩʪʘʚʘ ʧʦʯʚʳ, ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʠ ʧʦʯʚ, ʚʦʜʥʦ-
ʬʠʟʠʯʝʩʢʠʤ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚʳ, ʝʝ ʧʣʦʜʦʨʦʜʠʷ, ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ
ʧʦʯʚʳ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʱʝʡ ʩʭʝʤʝ ʧʦʯʚʦʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʩʪʘʚʝ ʧʦʯʚʳ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ,
ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚʘʭ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʯʚ, ʨʦʣʠ ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʭ ʫʯʝʥʳʭ ʚ ʨʘʟʚʠʪʠʠ ʧʦʯʚʦʚʝʜʝʥʠʷ; ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʯʚ, ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʝ, ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʠ
ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʨʠʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ.

ʅʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪ ʧʦʟʥʘʢʦʤʠʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʧʦʯʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ – ɸʣʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʫʟʝʝ ʧʦʯʚʦ-
ʚʝʜʝʥʠʷ ɻʦʨʩʢʦʛʦ ɻɸʋ ʚ ʚʠʜʝ ʧʦʯʚʝʥʥʳʭ ʤʦʥʦʣʠʪʦʚ, ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ, ʫʨʦʚʥʝʤ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʫʪʷʤʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ «ʇʦʯʚʦʚʝʜʝʥʠʷ», ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ, ʧʨʦʚʦʜʠʪʩʷ 3 ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʩ
ʧʦʩʣʝʜʫʶʱʠʤ ʫʩʪʥʳʤ ʩʦʙʝʩʝʜʦʚʘʥʠʝʤ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ. ʇʦʩʣʝ ʢʘʞʜʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ
ʩʪʫʜʝʥʪʳ ʠʥʬʦʨʤʠʨʫʶʪʩʷ ʦ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʢʘʭ. ʇʨʠ ʞʝʣʘʥʠʠ ʩʪʫʜʝʥʪ ʠʤʝʝʪ ʧʨʘʚʦ ʧʝʨʝʩʜʘʪʴ ʥʝ-
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʧʦ ʚʩʝʤ
ʪʨʝʤ ʬʦʨʤʘʤ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʭʦʨʦʰʠʭ ʠ ʦʪʣʠʯʥʳʭ ʦʮʝʥʦʢ ʩʪʫʜʝʥʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫ-
ʯʘʝʪ ʟʘʯʝʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʨʦʩʘ. ʆʜʥʘʢʦ ʥʘ ɻ ʪʦ ʠʤʝʝʪ ʧʨʘʚʦ ʣʠʰʴ ʪʦʪ ʩʪʫʜʝʥʪ,
ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ ʧʨʦʧʫʩʢʦʚ ʣʝʢʮʠʦʥʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ.

ɺʩʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʪʨʦʛʦ
ʩʦʙʣʶʜʘʷ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ.

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ ʦʙʷʟʘʥ ʩʜʝʣʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʧʠʩʠ ʨʘʩʯʝʪʦʚ
ʠ ʚʳʚʦʜʦʚ ʧʦ ʬʦʨʤʝ, ʧʨʝʜʣʘʛʘʝʤʦʡ ʚ ʥʘʩʪʦʷʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ, ʠ ʩʜʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠ-
ʟʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʚ ʬʦʨʤʝ ʟʘʯʝʪʘ.
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ʈɸɿɼɽʃ 1. ʇʆʏɺʆɺɽɼɽʅʀɽ ʂɸʂ ʅɸʋʂɸ

ʇʦʥʷʪʠʝ ʦ ʧʦʯʚʝ,
ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʧʣʦʜʦʨʦʜʠʠ [6,7,8,11,12,15,16,18]

ʇʦʯʚʦʚʝʜʝʥʠʝ ʢʘʢ ʥʘʫʢʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʢʦʥʮʝ 19 ʩʪʦʣʝʪʠʷ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʥʘʫʯʥʦʛʦ ʧʦʯ-
ʚʦʚʝʜʝʥʠʷ ʙʳʣ ʚʳʜʘʶʱʠʡʩʷ ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ɺʘʩʠʣʠʡ ɺʘʩʠʣʴʝʚʠʯ ɼʦʢʫʯʘʝʚ (1846-1903), ʢʦʪʦʨʳʡ
ʦʧʨʝʜʝʣʠʣ ʧʦʯʚʫ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ, ʪʦ ʝʩʪʴ ʧʨʠʨʦʜʥʦʝ, ʪʝʣʦ, ʩʬʦʨʤʫ-
ʣʠʨʦʚʘʣ ʮʝʣʳʡ ʨʷʜ ʟʘʢʦʥʦʚ ʝʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.

ʇʦʯʚʦʚʝʜʝʥʠʝ – ɻ ʪʦ ʥʘʫʢʘ ʦ ʧʦʯʚʝ, ʝʝ ʩʪʨʦʝʥʠʠ, ʩʦʩʪʘʚʝ ʠ ʩʚʦʡʩʪʚʘʭ, ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʟʦʚʘʥʠʷ,
ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʟʘʠʤʦʩʚʷʟʷʭ ʩ
ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʧʫʪʷʭ ʠ ʤʝʪʦʜʘʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ɻʣʘʚʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ̫ ʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʨʘʟʨʘ-
ʙʦʪʢʘ ʧʨʠʝʤʦʚ ʝʛʦ ʩʦʭʨʘʥʝʥʠ  ̫ʠ ʧʦʚʳʰʝʥʠ .̫ ʈʘʮʠʦʥʘʣʴʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʟʥʘʥʠʷ ʩʚʦʡʩʪʚ
ʧʦʯʚʳ ʠ ʝʝ ʧʣʦʜʦʨʦʜʠʷ. ʇʦʯʚʘ ̫ ʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ,
ʠ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʟʘʚʠʩʠʪ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ
ʢʘʞʜʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ.

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʧʦʯʚʘ – ɻ ʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʝʩʪʝ-
ʩʪʚʝʥʥʦ ʠʟʤʝʥʝʥʥʳʝ ʩʦʚʤʝʩʪʥʳʤ ʚʣʠʷʥʠʝʤ ʚʦʜʳ, ʚʦʟʜʫʭʘ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʦʨʛʘʥʠʟʤʦʚ, ʞʠʚʳʭ ʠ
ʤʝʨʪʚʳʭ.

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʷʪʠʝ ʧʦʯʚʳ ʩʣʝʜʫʶʱʝʝ:
ʇʦʯʚʘ – ɻ ʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʦʢʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩ-

ʪʠ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʥʘ ʦʧʨʝʜʝ-
ʣʝʥʥʦʤ ʤʠʥʝʨʘʣʴʥʦʤ ʩʫʙʩʪʨʘʪʝ. ʅʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ.

ʇʦʯʚʘ – ʥʝ ʤʝʨʪʚʦʝ ʪʝʣʦ, ʢʘʢ ʜʫʤʘʣʠ ʨʘʥʴʰʝ, ʜʦ ɺ.ɺ.ɼʦʢʫʯʘʝʚʘ, ʘ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ, ʞʠʚʫʱʝʝ
ʩʚʦʝʡ ʦʩʦʙʦʡ ʞʠʟʥʴʶ ʠ ʦʙʣʘʜʘʶʱʝʝ ʛʣʘʚʥʳʤ ʩʚʦʡʩʪʚʦʤ – ʧʣʦʜʦʨʦʜʠʝʤ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʝʩ-
ʧʝʯʠʚʘʪʴ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ.

ʇʦʯʚʘ ʤʦʛʣʘ ʚʦʟʥʠʢʥʫʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ɿʝʤʣʝ. ʉʪʨʦʠʪʝʣʷʤʠ ʧʦ-
ʯʚʳ ̫ ʚʣʷʶʪʩʷ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ: ʨʘʩʪʝʥʠʷ, ʟʝʤʣʷʥʳʝ ʞʠʚʦʪʥʳʝ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʘ ʩʪʨʦʠʪʝʣʴʥʳʤ
ʤʘʪʝʨʠʘʣʦʤ - ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʤʠʥʝʨʘʣʳ. ʆʥʠ ʧʦʩʪʝʧʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ
ʚʨʝʤʝʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʳʚʝʪʨʠʚʘʥʠʶ – ʬʠʟʠʯʝʩʢʦʤʫ (ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʟʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫ-
ʨʳ, ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ, ʚʝʪʨʘ ʠ ʜʨ.), ʭʠʤʠʯʝʩʢʦʤʫ (ʨʘʟʨʫʰʝʥʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʠ
ʫʯʘʩʪʠʠ ʚʦʜʳ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ) ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ (ʢʦʨʥʝʚʳʝ ʚʳʜʝʣʝʥʠʷ ʨʘʩʪʝ-
ʥʠʡ ʢʠʩʣʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʨʘʩʪʚʦʨʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʤʠʥʝʨʘʣʦʚ).

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʣʠʩʪʘʷ ʧʦʨʦʜʘ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʣʘʩʴ ʚ ʨʫʭʣʷʢ (ʤʝʣʢʠʝ, ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ
ʢʫʩʦʯʢʠ), ʥʘ ʢʦʪʦʨʦʤ ʧʦʩʝʣʷʣʠʩʴ ʚʥʘʯʘʣʝ ʧʨʦʩʪʝʡʰʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ.
ʇʦʩʣʝ ʦʪʤʠʨʘʥʠʷ ʦʥʠ ʨʘʟʣʘʛʘʣʠʩʴ, ʧʝʨʝʛʥʠʚʘʣʠ, ʦʙʨʘʟʫ̫  ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ (ʧʝʨʝʛʥʦʡ,
ʠʣʠ ʛʫʤʫʩ), ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʧʦʯʚʫ ʠ ʧʨʠʜʘʚʘʷ ʝʡ ʩʚʦʡʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ. ʊʘʢ, ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ
ʪʳʩʷʯʝʣʝʪʠʡ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʯʚʳ, ʧʨʠʯʝʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʧʨʝ-
ʢʨʘʱʘʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.

ɻʦʨʥʳʝ ʧʦʨʦʜʳ, ʥʘ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʯʚʘ, ʥʘʟʳʚʘʶʪʩʷ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ, ʠʣʠ ʤʘʪʝʨʠʥ-
ʩʢʠʤʠ. ʇʦ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ ʤʘʛʤʘʪʠʯʝʩʢʠʝ, ʤʝ-
ʪʘʤʦʨʬʠʯʝʩʢʠʝ ʠ ʦʩʘʜʦʯʥʳʝ.

ɺʩʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪ  rʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʝ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝ-
ʣʷʝʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ, ʘ ʪʘʢʞʝ ʨʷʜ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.
ʅʘ ʧʦʨʦʜʘʭ, ʙʦʛʘʪʳʭ ɻ ʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʨʘʟʫʶʪʩʷ ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ. ʇʦʯʚʦʦʙ-
ʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ.

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʯʚ ʚ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦ-
ʥʘʣʴʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ɺ.ɺ. ɼʦʢʫʯʘʝʚʳʤ. ʉʦʛʣʘʩʥʦ ɻ ʪʦʤʫ ʟʘʢʦʥʫ, ʚ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ, ʢ ʢʦʪʦʨʳʤ
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ʦʪʥʦʩʠʪʩʷ ʠ ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ, ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʯʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʠʜʝ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ (ʟʦʥ),
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʦʪ ʨʘʚʥʠʥ ʠ ʧʦʜʥʦʞʠʡ ʛʦʨ ʢ ʚʝʨʰʠʥʘʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ
ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ
ʩ ʫʩʣʦʚʠʷʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ – ɸʣʘʥʠʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ
ʦʪʯʝʪʣʠʚʦ, ʧʨʠ ɻ ʪʦʤ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʯʚ ʚ ʨʘʚʥʠʥʥʦʡ ʠ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʷʭ:
ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (ʦʩʘʜʢʦʚ 325-470 ʤʤ ʚ ʛʦʜ) ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʰʪʘ-
ʥʦʚʳʝ ʧʦʯʚʳ; ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (425-550 ʤʤ) – ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥ-
ʥʳʝ; ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (550-650 ʤʤ) – ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ; ʚ
ʣʝʩʦʣʫʛʦʚʦʡ ʟʦʥʝ ʩ ʠʟʙʳʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (750-900 ʤʤ) – ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ ʠ ʚʳ-
ʱʝʣʦʯʝʥʥʳʝ.

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ̫ ʚʣʷʶʪʩʷ: ʤʘʪʝʨʠʥʩʢʠʝ, ʠʣʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ,
ʧʦʨʦʜʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ, ʢʣʠʤʘʪ, ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪ ʧʦʯʚ. ʂ ʥʠʤ ʩʣʝʜʫʝʪ
ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʠʥ ʬʘʢʪʦʨ – ɻ ʪʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘ-
ʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʪʠʧʘ ʧʦʯʚ. ʈʘʟʥʦʝ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ
ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ
ʟʝʤʥʦʛʦ h ʘʨʘ, ʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.

ʆʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʧʦʯʚʳ, ʦʪʣʠʯʘʶʱʠʤ ʝʝ ʦʪ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ, ̫ ʚʣʷʝʪʩʷ ʧʣʦ-
ʜʦʨʦʜʠʝ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʝʝ ʧʨʦʠʟʚʦʜʠʪʴ ʫʨʦʞʘʡ ʨʘʩʪʝʥʠʡ. ʏʪʦʙʳ ʙʳʪʴ ʧʣʦʜʦʨʦʜʥʦʡ, ʧʦʯʚʘ
ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʱʠ ʠ ʟʘʧʘʩʦʤ ʚʦʜʳ.

ʇʣʦʜʦʨʦʜʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʧʦʯʚʳ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ ʠ ʨʝʞʠʤʦʚ
(ʧʠʱʝʚʦʛʦ, ʚʦʜʥʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪ.ʜ.). ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝ ʦʥʦ ʠʟʤʝʨʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ
ʢʫʣʴʪʫʨ. ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʝʪʘ ʠ ʪʝʧʣʘ,
ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ,
ʨʝʣʴʝʬʘ, ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʦʩʪʘʚʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ɻ ʪʠʭ ʬʘʢʪʦʨʦʚ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʤʦʞʝʪ ʙʳʪʴ
ʚʳʩʦʢʠʤ ʠʣʠ ʥʠʟʢʠʤ. ʅʘʧʨʠʤʝʨ, ʚ ʟʘʩʫʰʣʠʚʳʡ ʛʦʜ ʥʘ ʧʣʦʜʦʨʦʜʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ
ʦʯʝʥʴ ʥʠʟʢʠʡ ʫʨʦʞʘʡ ʠʟ-ʟʘ ʦʩʪʨʦʡ ʥʝʭʚʘʪʢʠ ʚʣʘʛʠ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ: ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʧʣʦʜʦʨʦʜ-
ʥʳʭ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ ʣʝʩʦʣʫʛʦʚʦʡ ʟʦʥʳ ʈʉʆ - ɸʣʘʥʠʷ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʧʦʣʫʯʘʝʪʩʷ ʚʳ-
ʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʢʫʢʫʨʫʟʳ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʞʜʫ
ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠ-
ʩʠʤʦʩʪʠ, ʦʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ
ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʚʩʝʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʧʣʦ-
ʜʦʨʦʜʠʷ ʧʦʯʚʳ.

ʈʘʟʣʠʯʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. ɽʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ –
ʵʪʦ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ ʪʝʣʘ. ʆʥʦ ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʣʦʜʦʨʦ-
ʜʠʝʤ.

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ – ʵʪʦ ʧʣʦʜʦʨʦʜʠʝ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ
ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠ  ̫ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʯʚʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʝʚʦʜ-
ʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʝʝ ʧʣʦʜʦʨʦʜʠʝ ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʷʤʠ ʠ
ʚʳʥʦʩʘ ʠʭ ʩ ʫʨʦʞʘʝʤ, ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʠʟ-ʟʘ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʟʘʧʘʩʦʚ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ɻ ʣʝʤʝʥʪʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʜʨ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦ-
ʜʠʷ ʧʦʯʚʳ ʯʝʣʦʚʝʢ ʦʙʷʟʘʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʨʠʝʤʳ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠ ʧʦʪʝʨʶ ʛʫʤʫʩʘ, ʪʦ ʝʩʪʴ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ.

ʆʩʥʦʚʥʳʤʠ ʧʨʠʝʤʘʤʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ̫ ʚʣʷʶʪʩʷ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʤʝʣʠʦʨʘʮʠʷ (ʦʨʦʰʝʥʠʝ, ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʢʠʩʣʳʭ ʧʦʯʚ, ʛʠʧ-
ʩʦʚʘʥʠʝ ʩʦʣʦʥʮʦʚ ʠ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ), ʧʦʩʝʚ ʙʦʙʦʚʳʭ ʪʨʘʚ, ʟʘʧʘʰʢʘ ʩʦʣʦʤʳ, ʩʠʜʝʨʘʮʠʷ (ʟʘʧʘʰʢʘ
ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʙʦʙʦʚʳʭ ʪʨʘʚ) ʠ ʪ.ʜ. ʇʨʠʤʝʥʝʥʠʝ ʠʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ
ʚʝʱʝʩʪʚʘ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʛʫʤʫʩʘ, ʚʦʩʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʚʳʥʝʩʝʥʥʳʭ ʫʨʦʞʘʝʤ ʢʫʣʴʪʫʨ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ʚʝʱʝʩʪʚ, ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʦʚ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦʚʳʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ .r
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ɺʳʜʝʣʷʶʪ ʝʱʝ ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ – ʯʘʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ, ʨʝʘʣʠʟʫʝʤʘʷ ʚ ʫʨʦʞʘʝ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ (ʧʦʛʦʜʥʳʭ) ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩ-
ʣʦʚʠʷʭ. ʆʥʦ ʠʟʤʝʨʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʫʨʦʞʘʷ ʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʣʘʥʜʰʘʬʪʘ, ʪʘʢ ʠ ʦʪ
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʠʜʘ ʠ ʩʦʨʪʘ ʢʫʣʴʪʫʨ.

ʋʜʦʙʨʝʥʠʷ, ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ, ʩʪʘʥʦʚʷʪʩʷ «ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ» ʧʦʯʚʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ
ʩ ʨʘʟʥʳʤʠ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʧʦʯʚʳ ʠ ʚʠʜʦʠʟʤʝʥʷʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ
ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ ʥʘʣʠʯʠʷ ʚ ʥʝʡ ʢʘʤʝʥʠʩ-
ʪʳʭ ʠ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ, ʥʘʣʠʯʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ,
ʩʪʨʫʢʪʫʨʳ (ʨʳʭʣʦʩʪʴ ʠʣʠ ʧʣʦʪʥʦʩʪʴ), ʘʵʨʘʮʠʠ (ʜʦʩʪʫʧ ʚʦʟʜʫʭʘ), ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ, ʨʅ ʧʦ-
ʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʥʘʣʠʯʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʪ ɻ ʪʠʭ ʬʘʢʪʦʨʦʚ ʟʘʚʠʩʠʪ ʠ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠ-
ʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚ ʧʦʯʚʫ. ʉʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʟʘʚʠʩʠʪ ʠ ʦʪ ʢʘʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙ-
ʨʝʥʠʡ: ʥʘʚʦʟ – ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ, ʨʘʟʣʘʛʘʝʪʩʷ ʙʳʩʪʨʝʝ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʦʨʬ – ʠʥʝʨʪʥʦʝ, ʪʘʢ ʢʘʢ ʥʝ ʩʦʜʝʨʞʠʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝ-
ʨʘʟʣʦʞʠʚʰʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ.

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʪʦʞʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʦʯʚʝ. ʅʘʧʨʠʤʝʨ, ʬʦʩʬʦʨʠʪʥʘʷ ʤʫʢʘ – ʥʝʨʘ-
ʩʪʚʦʨʠʤʦʝ ʚ ʚʦʜʝ ʬʦʩʬʦʨʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʉʘ3(ʈʆ4)2. ʆʜʥʘʢʦ, ʧʦʧʘʜʘʷ ʚ
ʧʦʯʚʫ, ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʣʘʛʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʠʟ ʫʛʣʝʢʠʩʣʦʛʦ
ʛʘʟʘ ʠ ʚʦʜʳ, ʥʘ ʙʦʣʝʝ ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʙʨʘʟʫʝʪʩʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʘʷ
ʩʦʣʴ ʉʘ(ʅ2ʈʆ4)2.

ʋʜʦʙʨʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ ʯʝʨʝʟ ʧʦʯʚʫ, ʧʨʠ ɻ ʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʠ ɻ ʬʬʝʢ-
ʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ʏʪʦʙʳ ʩ ʙʦʣʴʰʠʤ ɻ ʬʬʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʜʦʙʨʝʥʠʷ, ʥʘʜʦ ʭʦʨʦʰʦ ʟʥʘʪʴ
ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʠʟʫʯʘʝʪ ʧʦʯʚʦʚʝʜʝʥʠʝ?
2. ʏʪʦ ʪʘʢʦʝ ʧʦʯʚʘ?
3. ʂʘʢʦʚʦ ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ?
4. ʂʘʢʦʚʳ ʬʘʢʪʦʨʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ?
5. ʏʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ ʧʦʥʷʪʠʝʤ «ʧʣʦʜʦʨʦʜʠʝ» ʧʦʯʚʳ?
6. ɺʠʜʳ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ.
7. ɿʥʘʯʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ
 [2,4,7,8,9, 11,12,14,17,18,20]

ʃʶʙʘʷ ʧʦʯʚʘ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʨʷʜ ʚʥʝʰʥʠʭ, ʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦ-
ʨʳʤʠ ʦʥʘ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʥʘ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ. ʈʘʟʥʳʝ ʧʦʯʚʳ
ʪʦʞʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʚʦʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʧʨʠ ʩʨʘʚ-
ʥʝʥʠʠ ʠʭ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ.

ɼʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʯʚ  rʚʳʢʘʧʳʚʘʝʪʩʷ ʧʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ʛʣʫ-
ʙʠʥʦʡ 1-1,5 ʤʝʪʨʘ, ʠ ʧʦ ʦʪʚʝʩʥʳʤ (ʚʝʨʪʠʢʘʣʴʥʳʤ) ʩʪʝʥʢʘʤ ʠʟʫʯʘʶʪ ʧʨʦʬʠʣʴ ʧʦʯʚʳ.

ɺʘʞʥʝʡʰʠʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ̫ ʚʣʷʶʪʩʷ:
- ʩʪʨʦʝʥʠʝ ʧʦʯʚʳ,
- ʤʦʱʥʦʩʪʴ ʧʦʯʚʳ ʠ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ,
- ʦʢʨʘʩʢʘ ʛʦʨʠʟʦʥʪʘ,
- ʩʣʦʞʝʥʠʝ,
- ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ,
- ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ,
- ʚʢʣʶʯʝʥʠʷ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ.
ʉʪʨʦʝʥʠʝ ʧʦʯʚʳ – ɻ ʪʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ (ʨʘʟʜʝʣʝʥʠʝ) ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ.
ɺʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ ʚʩʷʢʦʡ ʧʦʯʚʳ – ʧʝʨʝʛʥʦʡʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ, ʪʝʤʥʦʛʦ ʮʚʝʪʘ, ʝʛʦ ʥʘʟʳʚʘʶʪ

ʝʱʝ ʧʝʨʝʛʥʦʡʥʳʤ, ʠʣʠ ʛʫʤʫʩʦʚʳʤ (ʛʦʨʠʟʦʥʪ ɸ); ʚ ʥʝʤ ʧʨʦʠʩʭʦʜʷʪ ̫ ʚʣʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ
ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʤʠʢʨʦʙʥʳʭ ʪʝʣ ʠ ʦʪʤʝʨʰʠʭ ʞʠʚʦʪʥʳʭ.
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ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʚʳʤʳ-
ʚʘʥʠʷ ɻ ʪʠʭ ʚʝʱʝʩʪʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʠʩʭʦʜʷʱʝʛʦ ʪʦʢʘ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʡ ʚ ʫʩʣʦʚʠ-
ʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ (ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ).

ʉʣʦʡ ʧʦʯʚʳ ʥʠʞʝ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʠ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚʳʥʝʩʝʥʥʳʝ
ʠʟ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʚʝʱʝʩʪʚʘ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʛʦʨʠʟʦʥʪ ɺ). ʅʠʞʝ ʝʛʦ
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʪʝʨʠʥʩʢʘʷ, ʠʣʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ (ʛʦʨʠʟʦʥʪ ʉ), ʥʝ ʟʘʪʨʦʥʫʪʘʷ ʧʦʯʚʦʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ.

ɺʩʝ ʛʦʨʠʟʦʥʪ  rʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʱʥʦʩʪʴʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʠʭ ʥʘʟʳ-
ʚʘʶʪ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʦʯʚʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ.

ʂʘʞʜʳʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶʤʦʱʥʦʩʪʴ, ʚʳʨʘʞʘʝʤʫʶ ʚ ʩʤ. ʇʦ ʥʝʡ ʤʦʞʥʦ ʚ ʢʘʢʦʡ-ʪʦ
ʩʪʝʧʝʥʠ ʩʫʜʠʪʴ ʦ ʩʦʜʝʨʞʘʥʠʠ ʪʝʭ ʠʣʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʤʦʱʥʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʛʦ-
ʨʠʟʦʥʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʦʤ ʧʨʦʮʝʩʩʝ ʘʢʢʫʤʫʣʷʮʠʠ ʠ ʩʣʘʙʦʤ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʦʚ ʚʳʤʳʚʘ-
ʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʘʷ ʧʦʯʚʘ ʙʦʛʘʪʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʛʫʤʫʩ ʩʦʜʝʨʞʠʪ ʚ
ʩʝʙʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʪʝʥʠʷʤ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ.

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʮʚʝʪ, ʠʣʠ ʦʢʨʘʩʢʘ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ; ʧʦ ʥʝʡ ʪʦʞʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ
ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚʳ: ʯʝʤ ʪʝʤʥʝʝ ʦʢʨʘʩʢʘ ʛʦʨʠʟʦʥʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʚ ʥʝʡ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʪʝʤ ʚʳʰʝ
ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ .r

ʉʣʦʞʝʥʠʝ ʧʦʯʚʳ – ɻ ʪʦ ʚʥʝʰʥʝʝ ʚʳʨʘʞʝʥʠʝ ʧʦʨʦʟʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ʆʥʦ ʤʦʞʝʪ ʠʤʝʪʴ
ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: ʨʘʩʩʳʧʯʘʪʦʝ, ʨʳʭʣʦʝ, ʧʣʦʪʥʦʝ ʠ ʚʝʩʴʤʘ ʧʣʦʪʥʦʝ, ʩʣʠʪʦʝ ʩʣʦʞʝʥʠʝ.

ʈʘʩʩʳʧʯʘʪʦʝ ʩʣʦʞʝʥʠʝ ʠʤʝʶʪ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʨʘʩʩʳʧʘʶʪʩʷ, ʦʙʣʘʜʘʶʪ ʩʳʧʫ-
ʯʝʩʪʴʶ.

ʈʳʭʣʦʝ ʩʣʦʞʝʥʠʝ – ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ʩ ʭʦʨʦʰʝʡ ʩʪʨʫʢʪʫʨʦʡ, ʘ ʪʘʢ-
ʞʝ ʫ ʩʫʧʝʩʯʘʥʳʭ ʠ ʧʝʩʯʘʥʳʭ ʧʦʯʚ, ʟʘʤʝʪʥʦ ʦʙʦʛʘʱʝʥʥʳʭ ʛʫʤʫʩʦʤ.

ʇʣʦʪʥʦʝ ʩʣʦʞʝʥʠʝ – ʩʚʦʡʩʪʚʝʥʥʦ ʙʦʣʴʰʠʥʩʪʚʫ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚ, ʦʩʦʙʝʥʥʦ ʠʭ ʠʣ-
ʣʶʚʠʘʣʴʥʳʤ ʛʦʨʠʟʦʥʪʘʤ, ʚ ʢʦʪʦʨʳʭ ʮʝʤʝʥʪʘʮʠʷ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʯʝʢ ʜʦʩʪʠʛʘʝʪ ʙʦʣʴʰʦʡ ʧʨʦʯʥʦʩʪʠ.

ʆʯʝʥʴ ʧʣʦʪʥʦʝ, ʠʣʠ ʩʣʠʪʦʝ, ʩʣʦʞʝʥʠʝ – ʭʘʨʘʢʪʝʨʥʦ ʩʚʷʟʥʳʤ ʙʝʩʩʪʨʫʢʪʫʨʥʳʤ ʧʦʯʚʘʤ, ʦʩʦʙʝʥʥʦ
ʠʭ ʥʠʞʥʠʤ ʛʦʨʠʟʦʥʪʘʤ (ʩʦʣʦʥʮʳ).

ʉʣʦʞʝʥʠʝ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪ ʘʵʨʘʮʠʶ, ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʣʝʛʢʦʩʪʠ ʦʙ-
ʨʘʙʦʪʢʠ ʝʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʫʜʠʷʤʠ.

ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ – ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʨʘʟʣʠʯʥʦʡ ʚʝ-
ʣʠʯʠʥʳ, ʬʦʨʤʳ, ʧʦʨʠʩʪʦʩʪʠ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʚʦʜʦʧʨʦʯʥʦʩʪʠ.

ɸʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ̫ ʚʣʷʝʪʩʷ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʨʘʟʤʝʨʦʤ ʘʛʨʝʛʘʪʦʚ ʦʪ 0,25
ʜʦ 10 ʤʤ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ. ʆʥʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʡ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʧʦʯʚ .r

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʩʪʨʦʝʥʠʝ ʧʦʯʚʳ?
2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚʳ.
3. ʆʢʨʘʩʢʘ, ʮʚʝʪ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚʳ.
4. ɿʥʘʯʝʥʠʝ ʦʢʨʘʩʢʠ ʧʦʯʚʳ.

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ
[2, 4, 9, 12, 14, 17, 20]

ɺʩʷʢʘʷ ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ, ʢʘʢ ʧʨʦʜʫʢʪ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴ-
ʥʳʭ ʯʘʩʪʠʮ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʧʦʨʦʜ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʜʠʘʤʝʪʨʦʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ
ʜʦ ʤʠʢʨʦʥʦʚ ʠ ʤʠʣʣʠʤʠʢʨʦʥʦʚ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʤʠʥʝʨʘʣʴʥʘʷ ʯʘʩʪʴ ʚʩʷʢʦʡ ʧʦʯʚʳ ʩʦʩʪʦʠʪ ʠʟ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʯʘʩʪʠʮ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʬʦʨʤʳ.

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʯʝʢ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʨʘʥʴʰʝ ʥʘʟʳʚʘʣʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ).

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʘʤʳʝ ʨʘʟʥʳʝ ʩʚʦʡ-
ʩʪʚʘ ʧʦʯʚʳ ʠ ʧʨʦʮʝʩʩʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.
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ʏʘʩʪʠʯʢʠ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 0,01 ʤʤ ʦʙʲʝʜʠʥʷʶʪ ʚ ʛʨʫʧʧʫ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, ʘ ʢʨʫʧʥʝʝ 0,01 ʤʤ –
ʚ ʛʨʫʧʧʫ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʩʢʘ.

ʏʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 1 ʤʤ ʥʘʟʳʚʘʶʪʩʷ ʧʦʯʚʝʥʥʳʤ ʩʢʝʣʝʪʦʤ, ʤʝʥʝʝ 1 ʤʤ – ʤʝʣʢʦʟʝʤʦʤ.
ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʦʪʥʦʰʝʥʠʠ ʚ ʥʠʭ

ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʠ ʧʝʩʢʘ.
ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, %
0-5                  ʨʳʭʣʦʧʝʩʯʘʥʘʷ
5-10                ʩʚʷʟʥʦʧʝʩʯʘʥʘʷ
10-20              ʩʫʧʝʩʯʘʥʘʷ
20-30              ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ
30-40              ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ
40-50              ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ
50-65              ʣʝʛʢʦʛʣʠʥʠʩʪʘʷ
65- 80             ʩʨʝʜʥʝʛʣʠʥʠʩʪʘʷ
ʙʦʣʴʰʝ 80      ʪʷʞʝʣʦʛʣʠʥʠʩʪʘʷ
ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʫʯʰʠʤʠ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ̫ ʚʣʷʶʪʩʷ ʣʝʛʢʦ- ʠ ʩʨʝʜʥʝʩʫʛʣʠ-

ʥʠʩʪʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ. ɺ ʥʠʭ ʩʦʟʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʛʘʟʦʦʙʤʝʥʘ ʠ ʚʦʜʥʦ-
ʛʦ ʨʝʞʠʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʛʢʦ
ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦʡ.

ʇʦʜ ʚʢʣʶʯʝʥʠʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʦʙʣʦʤʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʦʩʪʘʪʢʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʤʝʭʘ-
ʥʠʯʝʩʢʠ ʚʢʣʶʯʝʥʳ ʚ ʦʜʥʦʨʦʜʥʫʶ ʧʦʯʚʝʥʥʫʶ ʤʘʩʩʫ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʝ ʩʚʷʟʘʥʦ ʩ ʧʦʯʚʦʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ (ʛʨʘʥʠʪʥʳʝ ʠ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʚʘʣʫʥʳ ʠ ʛʘʣʴʢʠ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʬʦʨʤʳ,
ʨʘʢʦʚʠʥʳ, ʢʦʩʪʠ, ʢʫʩʦʯʢʠ ʫʛʣʷ ʠ ʪ.ʜ.).

ʅʦʚʦʙʦʨʘʟʦʚʘʥʠʷ – ʚʳʜʝʣʝʥʠʷ ʠ ʩʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠʩʴ ʚ ʧʦʯʚʝʥ-
ʥʦʡ ʪʦʣʱʝ ʧʨʠ ʩʘʤʦʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ (ʩʦʝʜʠʥʝʥʠʷ ʫʛʣʝʢʠʩʣʦʡ ʠʟʚʝʩʪʠ, ʞʝʣʝʟʘ, ʤʘʨ-
ʛʘʥʮʘ, ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʩʢʘʧʣʠʚʘʶʱʠʭʩʷ ʯʘʱʝ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ɺ) ʚ ʨʝʟʫʣʴʪʘʪʝ
ʚʳʤʳʚʘʥʠʷ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ?
2. ʌʠʟʠʯʝʩʢʠʡ ʧʝʩʦʢ ʠ ʬʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ.
3. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʚʢʣʶʯʝʥʠʷʤʠ?
4. ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʚʝ.

ʉʦʩʪʘʚ ʧʦʯʚʳ [6-9, 12]

ʉʚʦʡʩʪʚʘ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 4-ʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʧʦʯʚʳ: ʤʠʥʝʨʘʣʴʥʦʡ,
ʦʨʛʘʥʠʯʝʩʢʦʡ, ʛʘʟʦʦʙʨʘʟʥʦʡ ʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ.

ʄʠʥʝʨʘʣʴʥʘʷ ʠ ʦʨʛʘʥʠʯʝʩʢʘʷ ʯʘʩʪʠ – ɻ ʪʦ ʪʚʝʨʜʘʷ ʬʘʟʘ ʧʦʯʚʳ. ʇʦʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ – ɻ ʪʦ ʞʠʜʢʘʷ
ʬʘʟʘ, ʧʦʯʚʝʥʥʳʡ ʚʦʟʜʫʭ – ɻ ʪʦ ʛʘʟʦʦʙʨʘʟʥʘʷ ʬʘʟʘ. ʆʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʧʨʝʜʝ-
ʣʷʷ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ.

ʇʦʯʚʝʥʥʳʡ ʚʦʟʜʫʭ – ɻ ʪʦ ʚʦʟʜʫʭ, ʥʘʭʦʜʷʱʠʡʩʷ ʤʝʞʜʫ ʢʦʤʦʯʢʘʤʠ ʧʦʯʚʳ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʪʤʦʩ-
ʬʝʨʥʦʛʦ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʆ2 (ʜʦ 1-2%), ʧʦʥʠʞʝʥʥʳʤ – ʢʠʩʣʦʨʦʜʘ ʆ2. ʇʦʚʳʰʝʥʥʦʝ ʩʦ-
ʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʉʆ2 ʚʳʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʛʥʠʝʥʠʷ, ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ
ʠ ʜʳʭʘʥʠʝʤ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ. ʇʨʠ ɻ ʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʉʆ2 ʠ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝ-
ʨʳ, ʘ ɻ ʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʪʦʩʠʥʪʝʟ ʨʘʩʪʝʥʠʡ.

ʇʦʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ – ɻ ʪʦ ʚʦʜʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʤʝʞʜʫ ʢʦʤʦʯʢʘʤʠ ʠ ʚʥʫʪʨʠ ʢʦʤʦʯʢʦʚ ʧʦʯʚʳ. ɺ
ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʫʛʦʣʴʥʘʷ ʢʠʩʣʦʪʘ ʅ2ʉʆ3, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʆ2 ʠ ʅ2ʆ.
ʆʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʪʚʦʨʝʥʠʶ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʩʬʘʪʦʚ ʠ ʢʘʨʙʦʥʘʪʦʚ ʉʘ, ʧʝʨʝʚʦʜʷ ʠʭ ʚ ʫʩʚʦ-
ʷʝʤʫʶ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʫ. ɺ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠʜʫʪ ʚʘʞʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʟ ʥʝʛʦ ʨʘʩ-
ʪʝʥʠʷ ʧʦʛʣʦʱʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ɺ ʥʝʤ ʥʘʭʦʜʷʪʩʷ ʘʥʠʦʥʳ NO3, Cl, SO4, PO4, ʆʅ ʠ ʜʨ.,
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ʢʘʪʠʦʥʳ ʉʘ, Mg, ʂ, Na, NH4, H, ʩʦʣʠ Fe ʠ Al, ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʨʘʩʪʚʦʨʝʥʥʳʝ ʢʠʩʣʦʨʦʜ, ʫʛʣʝ-
ʢʠʩʣʳʡ ʛʘʟ, ʘʤʤʠʘʢ ʠ ʜʨ.

ʇʦʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ɻ ʪʠʤʠ ʠʦʥʘʤʠ ʧʨʠ ʚʳʚʝʪʨʠʚʘʥʠʠ ʤʠʥʝʨʘʣʦʚ, ʨʘʟʣʦ-
ʞʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳ ʜʣʷ ʨʘʩʪʝʥʠʡ ʢʘʪʠʦʥʳ ʂ, ʉʘ,
ʄg, NH4, ʘʥʠʦʥʳ NO3, SO4, ʅ2ʈʆ4.

ʇʦʤʠʤʦ ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʥʝʤ ʩʦʣʝʡ. ʆʥʘ ʦʙʳʯʥʦ
ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,05%; ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʣʴʰʝ 0,2% ʫʞʝ ʚʨʝʜʥʘ ʜʣʷ ʨʘʩʪʝʥʠʡ.

ʉʦʩʪʘʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪʩʷ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʩʥʠ-
ʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʫʩʠʣʝʥʠʝ ʤʠʢʨʦʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝ-
ʩʪʚʘ – ʚʩʝ ɻ ʪʦ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʅʘʦʙʦʨʦʪ, ʧʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ
ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʷʤʠ, ʚʳʤʳʚʘʥʠʝ ʚʛʣʫʙʴ, ʧʝʨʝʭʦʜ ʚ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʬʦʨʤʳ – ʩʥʠʞʘʝʪ ʢʦʥʮʝʥʪ-
ʨʘʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʄʝʞʜʫ ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʧʦʯʚʳ ʠ ʧʦʯʚʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʩʪʦʷʥʥʦ ʠʜʫʪ
ʦʙʤʝʥʥʳʝ ʨʝʘʢʮʠʠ.

ʊʚʝʨʜʘʷ ʬʘʟʘ ʧʦʯʚʳ – ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʩʪʝʥʠʡ. ɺ ʥʝʡ ʩʦ-
ʜʝʨʞʠʪʩʷ 90-99% - ʤʠʥʝʨʘʣʴʥʘʷ ʯʘʩʪʴ, 1-10% - ʦʨʛʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ (ʛʫʤʫʩ).

ʄʠʥʝʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʯʚʳ ʦʯʝʥʴ ʚʘʞʥʘ ʢʘʢ ʠʩʪʦʯʥʠʢ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʥʝʡ ʩʦʜʝʨ-
ʞʠʪʩʷ ʜʦ 45 ʭʠʤʠʯʝʩʢʠʭ ɻ ʣʝʤʝʥʪʦʚ. ʀʟ ʥʠʭ ʆ2, Si ʠ Al ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 90% ʧʦ ʤʘʩʩʝ. ɺ ʤʠʥʝʨʘʣʴ-
ʥʦʡ ʯʘʩʪʠ ʥʝʪ ʘʟʦʪʘ N2. ʆʥ ʮʝʣʠʢʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ; ʉ, ʅ, ʆ, ʈ ʠ S ʩʦʜʝʨʞʘʪʩʷ ʢʘʢ
ʚ ʤʠʥʝʨʘʣʴʥʦʡ, ʪʘʢ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʷʭ ʧʦʯʚʳ.

ʄʠʥʝʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʯʚʳ – ʠʩʪʦʯʥʠʢ ɻ ʣʝʤʝʥʪʦʚ ʧʠʱʠ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʆʥʘ ʚʦʟʥʠʢʣʘ ʠʟ ʛʦʨʥʳʭ
ʧʦʨʦʜ ʠ ʤʠʥʝʨʘʣʦʚ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ; ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʭʠʤʠʯʝʩʢʠʡ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ.

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ
ɺ ʨʘʟʥʳʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʠʪʩʷ ʥʝʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1

ʜʦ 10%. ʍʦʪʷ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʳ, ʦʥʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ
ʜʣʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʚʣʠʷʝʪ ʥʘ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʝ, ʬʠʟʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩ-
ʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ.

ʆʩʥʦʚʦʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ̫ ʚʣʷʝʪʩʷ ʛʫʤʫʩ, ʠʣʠ ʧʝʨʝʛʥʦʡ. ʕʪʦ ʩʣʦʞʥʦʝ ʦʨʛʘʥʠʯʝʩ-
ʢʦʝ ʚʝʱʝʩʪʚʦ ʪʝʤʥʦʛʦ ʮʚʝʪʘ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʛʫʤʫʩʦʤ ʯʝʨʥʦʟʝʤʳ
ʤʦʱʥʳʝ (10-12%), ʚ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ 7-8%, ʁ ʞʥʳʭ ʯʝʨʥʦʟʝʤʘʭ 4-5%, ʢʨʘʩʥʦʟʝʤʘʭ 5-7%,
ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ 4-6%, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 2-4%, ʩʝʨʦʟʝʤʘʭ 1-2%.ʆʢʫʣʴʪʫʨʝʥʥʳʝ, ʪʦ ʝʩʪʴ
ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ, ʧʦʯʚʳ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʛʫʤʫʩʘ, ʯʝʤ ʥʝʦʢʫʣʴʪʫʨʝʥʥʳʝ.

ʇʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʙʦʣʴʰʝ ʛʫʤʫʩʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ, ʩ ʛʣʫʙʠʥʦʡ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ
ʫʤʝʥʴʰʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʨʝʟʢʦ ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʠ ʩʝʨʦʟʝʤʘʭ.

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ – ɻ ʪʦ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʟʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ
ʜʝʣʷʪʩʷ ʥʘ:

1)  ʥʝʛʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ,
2) ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ – ʛʫʤʫʩʦʚʳʝ, ʠʣʠ ʧʝʨʝʛʥʦʡʥʳʝ ʚʝʱʝʩʪʚʘ.

ʅʝʛʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ – ɻ ʪʦ ʥʝʨʘʟʣʦʞʠʚʰʠʝʩʷ ʠʣʠ ʧʦʣʫʨʘʟʣʦʞʠʚ-
ʰʠʝʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʦʩʪʘʪʢʠ ʟʝʤʣʷʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʣʘʟʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʥʠ ʚ ʩʫʤʤʝ
ʩʦʩʪʘʚʣʷʶʪ 10-15% ʦʪ ʚʩʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ; ̫ ʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʨʘʟʣʘʛʘʶʪʩʷ, ʧʨʠ ɻ ʪʦʤ ʦʩʚʦʙʦʞʜʘʶʪʩʷ N, P, S ʠ ʜʨ. ʆʜʥʘʢʦ
ʤʠʥʝʨʘʣʠʟʫʶʪʩʷ ʦʥʠ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʜʝʪ ʩʠʥʪʝʟ ʥʦʚʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫ-
ʶʪʩʷ ʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ.

ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʘ ʪʘʢʞʝ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʦʩʪ ʠʭ ʯʘʩʪʠʮ. ɻʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ – ɻ ʪʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨ-
ʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʚʝʱʝʩʪʚʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʛʫ-
ʤʫʩʘ; ʜʝʣʷʪʩʷ ʥʘ 1) ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, 2) ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʠ ʛʫʤʠʥ.

ɻʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ʧʨʦʯʥʦ ʩʚʷʟʘʥʳ ʩ ʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʪʨʫʜʥʝʝ ʤʠʥʝʨʘʣʠʟʫʶʪʩʷ, ʫʩ-
ʪʦʡʯʠʚʳ ʢ ʤʠʢʨʦʙʘʤ. ʆʜʥʘʢʦ ʛʫʤʫʩ, ʭʦʪʷ ʠ ʤʝʜʣʝʥʥʦ, ʥʦ ʧʦʩʪʦʷʥʥʦ ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʧʦʯʚʝ, ʚʳʩʚʦʙʦʞ-
ʜʘʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ.
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ɻʫʤʫʩ – ʛʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ ʘʟʦʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ (ʜʦ 5 %), ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʘʟʦʪ ʦʪʩʫʪʩʪʚʫʝʪ,
ʪʘʢ ʢʘʢ ʥʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʥʠ ʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ. ɺ ʧʦʯʚʝ ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʛʫʤʫ-
ʩʘ ʠ ʝʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʧʦʵʪʦʤʫ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʠʟʤʝʥʯʠʚʦ, ʭʦʪʷ ɻ ʪʠ
ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʦ.

ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ ʧʦʧʦʣ-
ʥʷʝʪ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʠ N ʚ ʧʦʯʚʝ (ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʥʝʚʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪ-
ʢʦʚ).

ʈʦʣʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʚʝʣʠʢʘ. ɿʥʘʯʝʥʠʝ ʝʛʦ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ:
- ʛʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʨʘʟʨʫʰʘʶʪ ʧʦʯʚʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ʠ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ, ʪʝʤ

ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ;
- ʦʥʦ ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʱʠ, ʩʦʜʝʨʞʠʪ N, S, K, Ca, Mg ʠ ʜʨ.;
- ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʨʘʩʪʝʥʠʷ ʯʝʨʝʟ ʬʝʨʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʨʦʩʪʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʫʩʠʣʠʚʘʷ ʨʦʩʪ

ʨʘʩʪʝʥʠʡ ʠ ʝʛʦ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ;
- ʩʣʫʞʠʪ ʧʠʱʝʡ ʠ ʜʣʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ;
- ʫʯʘʩʪʚʫʝʪ ʚ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʣʠʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʚʣʘʛʦʝʤʢʦʩʪʴ, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ, ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʯʚʳ.
ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʤʠʥʝʨʘʣʠʟʫʝʪʩʷ, ʪʦ ʝʩʪʴ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ

ʚʝʱʝʩʪʚʘ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʙʨʘʟʫʶʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʛʣʘʚʥʫʶ ʨʦʣʴ
ʠʛʨʘʶʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ, ʚʣʘʛʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ
ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʪ:

- ʘʵʨʦʙʥʳʡ (ʧʨʠ ʜʦʩʪʫʧʝ ʚʦʟʜʫʭʘ),
- ʘʥʘʵʨʦʙʥʳʡ (ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ) ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ.
ɹʦʣʝʝ ʙʳʩʪʨʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʘʵʨʦʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʥʦ ʚ ɻ ʪʦʤ ʩʣʫʯʘʝ ʙʳʚʘʶʪ ʙʦʣʴ-

ʰʠʝ ʧʦʪʝʨʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʠʜʝ ʫʣʝʪʫʯʠʚʘʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ, ʚʳʜʝʣʷʝʤʳʭ ʧʨʠ
ʨʘʟʣʦʞʝʥʠʠ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʪʝʨʷʝʪʩʷ ʘʟʦʪ ʚ ʬʦʨʤʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʘʤʤʠʘʢʘ. ɹʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʤ ̫ ʚʣʷʝʪʩʷ ʘʥʘʵʨʦʙʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ, ʥʦ ʧʦʪʝʨʠ ʙʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ
ʤʝʥʴʰʠʝ.

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʣʫʯʰʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʯʚʘʭ ʩ ʤʝʣʢʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢ-
ʪʫʨʦʡ, ʛʜʝ ʣʫʯʰʝ ʘʵʨʘʮʠʷ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʢʦʚ ʧʨʦʪʝʢʘʝʪ ʘʵʨʦʙʥʳʡ, ʘ ʚʥʫʪʨʠ ʢʦʤʦʯʢʦʚ – ʘʥʘʵʨʦʙ-
ʥʳʡ ʧʨʦʮʝʩʩ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʞʝʣʘʪʝʣʴʥʦ ʜʝʨʞʘʪʴ ʧʦʯʚʫ ʚ ʨʳʭʣʦʤ ʩʦʩʪʦʷʥʠʠ.

ʃʝʛʯʝ ʨʘʟʣʘʛʘʶʪʩʷ ʚ ʧʦʯʚʝ ʩʘʭʘʨʘ ʠ ʜʨʫʛʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ
ʢʨʘʭʤʘʣ. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ ʨʘʟʣʘʛʘʶʪʩʷ ʢʣʝʪʯʘʪʢʘ, ʛʝʤʠʮʝʣʣʶʣʦʟʘ. ɹʝʣʢʠ ʨʘʩʧʘʜʘʶʪʩʷ ʙʳʩ-
ʪʨʦ, ʥʦ ʪʫʪ ʞʝ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʙʝʣʢʠ ʤʠʢʨʦʙʦʚ. ʇʣʦʭʦ ʨʘʟʣʘʛʘʶʪʩʷ ʩʤʦʣʳ, ʚʦʩʢ, ʣʠʛʥʠʥ.

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʩʪʝʥʠʡ
ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʝ ɻ ʣʝʤʝʥʪʳ, ʚʭʦʜʷ-
ʱʠʝ ʚ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʬʦʨʤʝ ʠ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩ-
ʪʫʧʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʪʦ ʝʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ɻ ʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʧʦʯʚʳ.
2. ʇʦʯʚʝʥʥʳʡ ʚʦʟʜʫʭ.
3. ʇʦʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ.
4. ʊʚʝʨʜʘʷ ʬʘʟʘ ʧʦʯʚʳ.
5. ɿʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʳ.
6. ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ.
7. ʏʪʦ ʪʘʢʦʝ ʛʫʤʫʩ?
8. ʀʟ ʯʝʛʦ ʩʦʩʪʦʠʪ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ?
9. ɿʥʘʯʝʥʠʝ ʛʫʤʫʩʘ ʚ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚ.
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ʇʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ [7-9, 11,12,15,16,17]

ʇʦʜ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʯʚʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʝʝ ʧʦʛʣʦʱʘʪʴ ʠʟ ʨʘ-
ʩʪʚʦʨʦʚ ʠʦʥʳ ʠ ʤʦʣʝʢʫʣʳ ʛʘʟʦʚ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʜʝʨʞʠʚʘʪʴ ʠʭ. ʆʥʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘ-
ʯʝʥʠʝ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʧʨʝʚʨʘʱʝʥʠʡ ʚʥʦʩʠʤʳʭ ʚ ʧʦʯʚʫ ʫʜʦʙʨʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ ɻ ʪʦʡ ʩʧʦʩʦʙʥʦ-
ʩʪʠ ʧʦʯʚʳ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʜʝʨʞʠʚʘʶʪ ʠʭ ʚ ʩʝʙʝ, ʩʦʭʨʘʥʷʷ ʜʣʷ ʨʘʩʪʝʥʠʡ.

ɿʥʘʯʠʪ, ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʠʪʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʠ ʧʣʦʜʦʨʦʜʠʝʤ
ʧʦʯʚ.

ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ ʯʝʣʦʚʝʢ ʟʥʘʣ ʜʘʚʥʦ, ʦʜʥʘʢʦ ʝʛʦ ʩʫʱʥʦʩʪʴ ʨʘʩʢʨʳʪʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ,
ʚ ʥʘʯʘʣʝ 19 ʚʝʢʘ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ɻ ʪʦʤ ʩʳʛʨʘʣʠ ʫʩʧʝʭʠ ʢʦʣʣʦʠʜʥʦʡ ʭʠʤʠʠ. ɽʝ ʠʟʫʯʘʣʠ ʪʘʢʠʝ ʫʯʝʥʳʝ
ʢʘʢ ɻ.ɺʘʛʥʝʨ, ʉ. ʄʘʪʩʦʥ ʟʘ ʨʫʙʝʞʦʤ, ʂ.ʂ. ɻʝʜʨʦʡʮ, ɽ.ʅ. ɻʘʧʦʥ, ʀ.ʅ. ɸʥʪʠʧʦʚ-ʂʘʨʘʪʘʝʚ ʠ ʜʨ. ʚ
ʥʘʰʝʡ ʩʪʨʘʥʝ. ʅʘʠʙʦʣʴʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣ ʘʢʘʜʝʤʠʢ ʂ.ʂ. ɻʝʜʨʦʡʮ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʠʣ 5 ʚʠʜʦʚ ʧʦʛʣʦʪʠ-
ʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ: ʤʝʭʘʥʠʯʝʩʢʫʶ, ʬʠʟʠʯʝʩʢʫʶ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ, ʭʠʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦ-
ʛʠʯʝʩʢʫʶ.

ʄʝʭʘʥʠʯʝʩʢʘʷ ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ - ɻ ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʧʦʛʣʦʱʘʪʴ ʪʚʝʨʜʳʝ ʯʘʩ-
ʪʠʮʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʚʦʜʦʡ ʠʣʠ ʚʦʟʜʫʭʦʤ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʶʪ ʨʘʟʤʝʨʳ ʧʦʯʚʝʥʥʳʭ ʧʦʨ ʠ
ʢʘʧʠʣʣʷʨʦʚ.. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʯʚʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʙʦʨ ʩʠʪ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʥʦʛʦ
ʨʘʟʤʝʨʘ. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʯʝʨʝʟ ʩʣʦʡ ʧʦʯʚʳ ʧʨʦʧʫʩʪʠʪʴ ʤʫʪʥʫʶ ʚʦʜʫ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ
ʧʨʦʟʨʘʯʥʦʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʤʫʪʥʦʡ ʚʦʜʳ ʨʘʟʤʝʨʦʤ ʙʦʣʴʰʝ, ʯʝʤ
ʧʦʨʳ ʠ ʢʘʧʠʣʣʷʨʳ ʧʦʯʚʳ, ʠ ʦʥʠ ʢʘʢ ʥʘ ʩʠʪʝ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʚ ʧʦʯʚʝ, ʧʨʦʧʫʩʢʘʷ ʧʨʦʟʨʘʯʥʫʶ ʚʦʜʫ.

ʌʠʟʠʯʝʩʢʘʷ ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʤʦʣʝʢʫʣʷʨʥʘʷ ʘʜʩʦʨʙʮʠʷ) – ɻ ʪʦ ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ ʠʟ-
ʤʝʥʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʦʣʝʢʫʣ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʟʘ ʩʯʝʪ ʬʠʟʠʯʝʩ-
ʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ. ʕʪʦʪ ʚʠʜ ʧʦʛʣʦʱʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʘ ʛʨʘʥʠʮʝ ʧʦʯʚʝʥʥʳʭ ʢʦʣʣʦʠʜʥʳʭ
ʯʘʩʪʠʮ ʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ɻ ʥʝʨʛʠʠ.

ʇʨʠ ʬʠʟʠʯʝʩʢʦʤ ʧʦʛʣʦʱʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʘʜʩʦʨʙʮʠʷ ʯʘʩʪʠʮʘʤʠ ʧʦʯʚʳ ʮʝʣʳʭ ʤʦʣʝʢʫʣ ʨʘʟʥʳʭ
ʚʝʱʝʩʪʚ. ʏʝʤ ʙʦʣʴʰʝ ʦʙʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʩʪʠʮ, ʪʝʤ ʩʠʣʴʥʝʝ ʧʦʛʣʦʱʝʥʠʝ. ʇʨʠ ʜʨʦʙʣʝʥʠʠ ʚʝʱʝ-
ʩʪʚʘ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ɻ ʥʝʨʛʠʷ. ʆʥʘ ʩʦʟʜʘʝʪʩʷ ʟʘ
ʩʯʝʪ ʩʚʦʙʦʜʥʳʭ ʚʘʣʝʥʪʥʦʩʪʝʡ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ. ɺ ʧʦʯʚʝ ʙʦʣʴʰʝ ʤʝʣ ʯɹʘʡʰʠʭ ʯʘʩʪʠʮ, ʧʦʵʪʦʤʫ
ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʦʙʱʝʤ ʚʝʣʠʢʘ. ʇʦʯʚʳ ʪʷʞʝʣʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʦʛʘʯʝ ʠʣʠʩʪʳʤʠ ʠ
ʢʦʣʣʦʠʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʩʦʟʜʘʶʱʠʤʠ ʙʦʣʴʰʫʶ ʦʙʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʦʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴ-
ʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʦʣʝʢʫʣʳ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ.

ʄʦʣʝʢʫʣʷʨʥʘʷ ʘʜʩʦʨʙʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ.
ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʘʜʩʦʨʙʮʠʷ – ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚʝʱʝʩʪʚʘ,

ʫʤʝʥʴʰʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʫʁ  ɻ ʥʝʨʛʠʶ; ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɦ ʝʣʦʯʝʡ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ʀʭ ʤʦʣʝʢʫ-
ʣʳ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʢʦʣʣʦʠʜʘʤʠ ʩʠʣʴʥʝʝ, ʯʝʤ ʤʦʣʝʢʫʣʳ ʚʦʜʳ, ʧʦʵʪʦʤʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʣʦʠʜʥʳʭ
ʯʘʩʪʠʮ ʩʦʟʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ɻ ʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʧʨʠ ʫʜʘʣʝʥʠʠ – ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʤʝʥʴ-
ʰʘʝʪʩʷ.

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʜʩʦʨʙʮʠʠ ʚ ʨʘʩʪʚʦʨʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʳʚʘʝʪ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ
ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ.

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʘʜʩʦʨʙʮʠʷ – ʚʩʝ ʥʘʦʙʦʨʦʪ, ʪʦ ʝʩʪʴ ʢ ʢʦʣʣʦʠʜʥʳʤ ʯʘʩʪʠʮʘʤ ʩʠʣʴʥʝʝ ʧʨʠʪʷʛʠ-
ʚʘʶʪʩʷ ʤʦʣʝʢʫʣʳ ʚʦʜʳ, ʘ ʤʦʣʝʢʫʣʳ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʢʘʢ ʙʳ ʦʪʪʘʣʢʠʚʘʶʪʩʷ. ʇʦʚʳʰʝʥʥʘʷ
ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʳʚʘʝʪ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ – ʤʝʥʴʰʝʡ.
ʍʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ.

ʇʨʠ ʬʠʟʠʯʝʩʢʦʤ ʧʦʛʣʦʱʝʥʠʠ ʩʦʟʜʘʶʪʩʷ ʟʦʥʳ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʠʤʦʛʦ ʚʝʱʝʩʪʚʘ,
ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʢʦʨʥʠ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ.

ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷʬʠʟʠʯʝʩʢʦʝ – ɻ ʪʦ ʧʦʛʣʦʱʝʥʠʝ ʤʦʣʝʢʫʣ, ʘ ʥʝ ʠʦʥʦʚ.
ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʦ ʧʨʦʠʩʭʦʜʠʪ

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʭʣʦʨʠʜʦʚ ʠ ʥʠʪʨʘʪʦʚ ʩ ʧʦʯʚʦʡ. ɽʩʣʠ ʩʫʭʫʶ ʧʦʯʚʫ ʧʨʦʤʳʪʴ ʨʘʩʪʚʦʨʘʤʠ ʂCl ʠ
NaNO3, ʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʭ ʚ ʧʨʦʤʳʚʥʳʭ ʚʦʜʘʭ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʠʩʭʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ.

ɹʣʘʛʦʜʘʨʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʜʩʦʨʙʮʠʠ ʥʠʪʨʘʪʳ ʠ ʭʣʦʨʠʜʳ ʦʯʝʥʴ ʧʦʜʚʠʞʥʳ ʚ ʧʦʯʚʝ, ʣʝʛʢʦ ʚʳʤʳ-
ʚʘʶʪʩʷ. ɼʣʷ ʭʣʦʨʠʜʦʚ ɻ ʪʦ ʞʝʣʘʪʝʣʴʥʦ, ʜʣʷ ʥʠʪʨʘʪʦʚ ʥʝʪ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʘʟʦʪʘ ʠʭ ʧʘʭʦʪ-
ʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ.
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ʍʠʤʠʯʝʩʢʘʷ ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ – ɻ ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʩʚʷʟʳʚʘʪʴ ʨʘʩʪʚʦʨʠ-
ʤʳʝ ʚ ʚʦʜʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ, ʚʳʧʘʜʘʶʱʠʝ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʦʩʘʜʦʢ. ʕʪʦ
ʧʨʘʢʪʠʯʝʩʢʠ ʦʯʝʥʴ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚʨʝʤʝʥʥʦ ʟʘʢʨʝʧʣʷʶʪʩʷ ʠ ʥʝ ʪʝʨʷʶʪʩʷ.
ɺʘʞʥʦ, ʯʪʦʙʳ ʚʳʧʘʜʘʶʱʠʝ ʚ ʦʩʘʜʦʢ ʩʦʝʜʠʥʝʥʠʷ ʚʩʝ ʞʝ ʨʘʩʪʚʦʨʷʣʠʩʴ ʚ ʩʣʘʙʳʭ ʢʠʩʣʦʪʘʭ, ʚʳʜʝʣʷʝ-
ʤʳʭ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʠʥʘʯʝ ʦʥʦ ̫ ʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ.

ʍʠʤʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʦʥ  rʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʤʦʛʫʪ ʜʘʚʘʪʴ
ʩ ʠʦʥʘʤʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʘʣʦ- ʠʣʠ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʚʠʜʝ ʦʩʘʜʢʘ
ʧʨʠʤʝʰʠʚʘʶʪʩʷ ʢ ʧʦʯʚʝ.

ʅʘʧʨʠʤʝʨ, ʬʦʩʬʘʪ-ʠʦʥ ʩ ʉʘ, Mg, Al ʠ Fe ʜʘʝʪ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʉʘ(ʅʈʆ4)2, ʉʘ3(ʈʆ4)2,
Mg(ʅʈʆ4)2, Mg3(ʈʆ4)2, Alʈʆ4, Feʈʆ4., ʢʦʪʦʨʳʝ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʳʧʘʜʘʶʪ ʚ ʦʩʘʜʦʢ ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʦʩʪʘʶʪʩʷ ʚ ʧʦʯʚʝ.

ʇʨʠ ʭʠʤʠʯʝʩʢʦʤ ʧʦʛʣʦʱʝʥʠʠ ʘʥʠʦʥʳ ʩʚʷʟʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʩʦʣʝʡ ʠ ʥʝ ʚʳʤʳʚʘʶʪʩʷ. ʉʦʣʷʥʘʷ
ʢʠʩʣʦʪʘ HCl ʥʝ ʦʙʨʘʟʫʝʪ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʥʠ ʩ ʦʜʥʠʤ ʢʘʪʠʦʥʦʤ, ʧʦʵʪʦʤʫ ʭʣʦʨ-ʠʦʥ ʭʠʤʠʯʝʩʢʠ ʥʝ
ʟʘʢʨʝʧʣʷʝʪʩʷ, ʣʝʛʢʦ ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʩ ʧʦʯʚʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʠ ʚʳʤʳʚʘʝʪʩʷ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʜʣʷ
ʨʘʩʪʝʥʠʡ, ʪʘʢ ʢʘʢ ʭʣʦʨ ̫ ʚʣʷʝʪʩʷ ʚʨʝʜʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʢʘʨʪʦʬʝʣʷ, ʪʘʙʘ-
ʢʘ ʠ ʚʠʥʦʛʨʘʜʘ. ɺ ʩʚʷʟʠ ʩ ɻ ʪʠʤ, ʭʣʦʨʩʦʜʝʨʞʘʱʠʝ ʫʜʦʙʨʝʥʠʷ (NH4Cl, KCl ʠ ʜʨ.) ʥʘʜʦ ʚʥʦʩʠʪʴ ʦʩʝʥʴʶ.
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝ ʭʣʦʨʠʜʳ ʭʠʤʠʯʝʩʢʠ ʥʝ ʧʦʛʣʦʱʘʶʪʩʷ ʚ ʧʦʯʚʝ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʨʘʩʪʝʥʠʡ,
ʪʘʢ ʢʘʢ ʭʣʦʨ ʚʨʝʜʝʥ ʜʣʷ ʥʠʭ.

ʍʠʤʠʯʝʩʢʠ ʧʦʛʣʦʱʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʬʦʩʬʘʪʳ ʚ ʚʠʜʝ ʜʚʫʭ – ʠ ʪʨʝʭʢʘʣʴʮʠʝ-
ʚʳʭ ʬʦʩʬʘʪʦʚ, ʥʝ ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʠ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʚ ʩʣʘʙʳʭ ʢʠʩʣʦʪʘʭ.

ʉʦʣʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʧʦʛʣʦʱʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠ, ʠ
ʥʠʪʨʘʪ-ʠʦʥ NO3 ʤʦʞʝʪ ʣʝʛʢʦ ʚʳʤʳʚʘʪʴʩʷ ʚʛʣʫʙʴ ʧʦʯʚʳ ʠ ʪʝʨʷʪʴʩʷ, ʧʦʵʪʦʤʫ ʥʠʪʨʘʪʥʳʝ ʫʜʦʙʨʝʥʠʷ
NH4NO3, NaNO3, ʂNʆ3 ʥʝ ʩʣʝʜʫʝʪ ʚʥʦʩʠʪʴ ʦʩʝʥʴʶ ʧʦʜ ʷʨʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ ʩ
ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ.

ɹʠʦʣʦʛʠʯʝʩʢʘʷʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʛʣʦʱʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥ-
ʪʦʚ ʠ ʢʠʩʣʦʨʦʜʘ ʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʆʥʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʜʣʷ ʧʦʯʚ  rʠ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʂʦʨʥʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʦʛʣʦʱʘʶʪ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʟʦʪ ʠ
ʟʦʣʴʥʳʝ ɻ ʣʝʤʝʥʪ  rʠ ʧʝʨʝʚʦʜʷʪ ʠʭ ʚ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʝʜʦʭʨʘʥʷʷ ʦʪ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ʇʦʩ-
ʣʝ ʦʪʤʠʨʘʥʠʷ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʪʝʣ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝ-
ʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʘʟʦʪ, ʬʦʩʬʦʨ, ʩʝʨʫ ʠ ʜʨ., ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʝʨʝʭʦʜʷʪ ʚ ʜʦʩʪʫʧʥʫʶ ʜʣʷ
ʨʘʩʪʝʥʠʡ ʬʦʨʤʫ.

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʠʤʝʝʪ ʜʚʝ ʦʩʦʙʝʥʥʦʩʪʠ:
1) ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʠʟʙʠʨʘʪʝʣʴʥʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʪʦʣʴʢʦ ʥʫʞʥʳʝ ʠʤ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʥʘʢʘʧʣʠʚʘʶʪ ʠʭ ʚ ʧʦʯʚʝ.
2) ʉʘʤʘ ʧʦʯʚʘ ʥʝ ʫʯʘʩʪʚʫʝʪ ʘʢʪʠʚʥʦ ʚ ʧʦʛʣʦʱʝʥʠʠ, ʦʥʘ ̫ ʚʣʷʝʪʩʷ ʣʠʰʴ ʩʨʝʜʦʡ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ.
ɺ ʧʦʯʚʝ ʧʦʩʪʦʷʥʥʦ ʠʜʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʯʘʩʪʠ

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʥʝʩʝʥʥʳʭ ʩ ʫʜʦʙʨʝʥʠʷ-
ʤʠ. ʕʪʦ ʧʦʛʣʦʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʤʝʥʥʳʤ, ʪʦʛʜʘ ʦʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʠ ʜʣʠʪʝʣʴʥʳʤ – ʦʪʨʠʮʘʪʝʣʴʥʦ.

ʇʨʠʤʝʨʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ:
1. ɹʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ – ʛʣʫʙʦʢʠʝ ʢʦʨʥʠ «ʧʝʨʝʢʘʯʠʚʘʶʪ» ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʥʠʞʥʠʭ ʩʣʦʝʚ

ʧʦʯʚʳ ʚ ʚʝʨʭʥʠʝ, ʦʙʦʛʘʱʘʷ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ.
2. ʂʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ, ʞʠʚʫʱʠʝ ʫ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʷʭ ʚ ʩʠʤʙʠʦʟʝ, ʦʙʦʛʘʱʘʶʪ ʧʘ-

ʭʦʪʥʳʡ ʩʣʦʡ ʘʟʦʪʦʤ, ʢʦʪʦʨʳʡ ʦʥʠ ʫʩʚʘʠʚʘʶʪ ʠʟ ʘʪʤʦʩʬʝʨʳ ʠ ʩʥʘʙʞʘʶʪ ʠʤ ʙʦʙʦʚʦʝ ʨʘʩʪʝʥʠʝ. ʇʦʩʣʝ
ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʦʞʥʠʚʥʳʝ ʠ ʢʦʨʥʝʚʳʝ ʦʩʪʘʪʢʠ ʧʦʧʘʜʘʶʪ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ, ʦʙʦʛʘʱʘʷ ʝʛʦ ʘʟʦʪ-
ʩʦʜʝʨʞʘʱʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ.

ʆʯʝʥʴ ʚʘʞʥʦ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʜʣʷ ʥʠʪʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʧʦʛʣʦʱʘʪʴʩʷ ʜʨʫʛʠʤʠ
ʚʠʜʘʤʠ ʧʦʛʣʦʱʝʥʠʷ, ʢʨʦʤʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʧʦʵʪʦʤʫ ʦʥʠ, ʧʦʛʣʦʱʘʷʩʴ ʨʘʩʪʝʥʠʷʤʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ-
ʤʠ, ʥʝ ʪʝʨʷʶʪʩʷ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʥʦʚʘ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘ-
ʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ, ʘʵʨʘʮʠʠ ʠ ʜʨ. ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ
ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʅʝ ʩʣʝʜʫʝʪ ʚʥʦʩʠʪʴ ʙʦʛʘʪʳʝ ʢʣʝʪʯʘʪʢʦʡ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ,
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ʪʘʢ ʢʘʢ ʤʠʢʨʦʙʳ ʩʠʣʴʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ, ʧʦʛʣʦʱʘʷ ʘʟʦʪ ʧʦʯʚʳ, ʠ ʢʦʥʢʫʨʠʨʫʶʪ ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʨʘʩ-
ʪʝʥʠʷʤʠ.

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ɻ ʪʦʪ ʚʠʜ ʧʦʛʣʦʱʝʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘ-
ʯʝʥʠʝ.

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ, ʠʣʠ ʦʙʤʝʥʥʘʷ, ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠ-
ʯʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ (ʇʇʂ), ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʦʯʚʝʥʥʳʤʠ
ʢʦʣʣʦʠʜʘʤʠ. ʇʇʂ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʛʣʦʱʘʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴ ʢʘʪʠʦʥʳ ʠ ʘʥʠʦʥʳ, ʥʘʭʦʜʷʱʠ-
ʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮ, ʥʘ ɻ ʢʚʠʚʘʣʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ.
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʪʘʢʠʝ ʢʘʢ ʢʠʩ-
ʣʦʪʥʦʩʪʴ, ɦ ʝʣʦʯʥʦʩʪʴ, ʙʫʬʝʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʚʣʠʷʶʱʠʝ ʥʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʦʯʚʝʥ-
ʥʦʝ ʧʣʦʜʦʨʦʜʠʝ.

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ - ɻ ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʧʦʯʚʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ
ʟʘʨʷʜʦʤ ʧʦʛʣʦʱʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʘʪʠʦʥʳ ʠʟ ʨʘʩʪʚʦʨʘ, ʧʨʠʯʝʤ ʧʦʛʣʦʱʝʥʠʝ ʦʜʥʠʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳ-
ʪʝʩʥʝʥʠʝʤ ʚ ʨʘʩʪʚʦʨ ɻ ʢʚʠʚʘʣʝʥʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ  ʜʨʫʛʠʭ ʢʘʪʠʦʥʦʚ, ʨʘʥʝʝ ʧʦʛʣʦʱʝʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ
ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʝʛʦ ʩʦʩʪʘʚ.

(ʇʇʂ)ʉʘ2+ + 2ʂCl = (ʇʇʂ)2ʂ+ + ʉʘʉl2

ʇʨʠ ɻ ʪʦʤ ʫʯʘʩʪʚʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ʧʦʯʚʳ. ʇʦʛʣʦ-
ʱʘʶʪʩʷ ʥʝ ʤʦʣʝʢʫʣʳ (ʢʘʢ ʧʨʠ ʬʠʟʠʯʝʩʢʦʤ), ʘ ʠʦʥʳ, ʚ ʦʩʥʦʚʥʦʤ ʢʘʪʠʦʥʳ ʩʦʣʝʡ.

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ, ʠʣʠ ʦʙʤʝʥʥʦʝ, ʧʦʛʣʦʱʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʚʘʞʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠ-
ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ - ʩʪʨʫʢʪʫʨʫ, ʨʝʘʢʮʠʶ, ʙʫʬʝʨʥʦʩʪʴ, ʚʘʞʥʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʫʜʦʙʨʝʥʠʡ ʩ
ʧʦʯʚʦʡ.

ʇʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥʥʦʝ ʧʦʛʣʦʱʝʥʠʝ.
(ʇʇʂ)Cʘ 2++ 2NH4Cl = (ʇʇʂ)2NH4

+ + CaCl2
ʅʦʩʠʪʝʣʝʤ ʦʙʤʝʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ̫ ʚʣʷʝʪʩʷ ʇʇʂ – ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ

ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ, ʩʧʦʩʦʙʥʳʭ ʢ ʦʙʤʝʥʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʢʘʪʠʦʥʦʚ (ʨʠʩ. 1).
ʂʦʣʣʦʠʜʥʘʷ ʯʘʩʪʠʮʘ – ʩʛʫʩʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ, ʜʠʘʤʝʪʨʦʤ ʤʝʥʴʰʝ 0,25 ʤʠʢʨʦʥʘ,

ʩʦʩʪʦʠʪ ʠʟ:

ʗʜʨʦ – ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠʣʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.
ʇʦʪʝʥʮʠʘʣʦʧʨʝʜʝʣʷʶʱʠʝ ʠʦʥʳ – ʦʧʨʝʜʝʣʷʶʪ ʟʘʨʷʜ ʠʦʥʘ, ʫʜʝʨʞʠʚʘʶʪʩʷ ʩʠʣʴʥʦ.
ʇʨʦʪʠʚʦʠʦʥ  r(ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʠʦʥʳ) - ʠʦʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʟʘʨʷʜʘ, ʨʘʩʧʦʣʦʞʝʥ  rʨʳʭʣʦ ʠ

ʫʜʝʨʞʠʚʘʶʪʩʷ ̫ ʜʨʦʤ ʩʣʘʙʦ.
ɼʠʬʬʫʟʥʳʡ ʩʣʦʡ – ʠʦʥ  rʪʦʛʦ ʞʝ ʟʥʘʢʘ, ʯʪʦ ʠ ʧʨʦʪʠʚʦʠʦʥʳ.
ɺʩʝ ɻ ʪʦ ʥʘʟʳʚʘʝʪʩʷ ʤʠʮʝʣʣʦʡ.
ʄʝʞʜʫ ʤʠʮʝʣʣʘʤʠ – ʜʠʩʧʝʨʩʥʘʷ ʩʨʝʜʘ (ʠʥʪʨʘʤʠʮʝʣʣʷʨʥʳʡ, ʠʣʠ ʤʝʞʤʠʮʝʣʣʷʨʥʳʡ ʨʘʩʪʚʦʨ), ʢʦ-

ʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʚʦʜʳ.
ɺʦ ʚʩʷʢʦʡ ʧʦʯʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ, ʧʦʵʪʦʤʫ ʧʦʯʚʘ

ʠʤʝʝʪ ʦʙʱʠʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ.

ʈʠʩ. 1. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʢʦʣʣʦʠʜʥʦʡ
ʤʠʮʝʣʣʳ

(ʧʦ ɻʦʨʙʫʥʦʚʫ ʅ.ʀ., ʮʠʪ. ʧʦ [7])
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ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʦʣʣʦʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʫʤʫʩʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʄʠʥʝʨʘʣʴʥʳʝ ʢʦʣʣʦʠʜʳ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ (ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣ  rʢʘʦʣʠʥʠʪʦʚʦʡ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʡ
ʠ ʛʠʜʨʦʩʣʶʜʠʩʪʦʡ ʛʨʫʧʧ) ʠ ʘʤʦʨʬʥʳʤʠ (ʢʨʝʤʥʠʝʚʘʷ ʢʠʩʣʦʪʘ, ʛʠʜʨʘʪʳ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ ʠ ʜʨ.).

ɺ ʧʦʯʚʝ ʤʦʛʫʪ ʙʳʪʴ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘʟʦʚʘʥʥʳʝ
ʛʠʜʨʦʦʢʩʠʜʘʤʠ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ, ʥʦ ʠʭ ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʧʦʵʪʦʤʫ ʧʦʯʚʳ ʚʩʝʛʜʘ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴ-
ʥʳʡ ʟʘʨʷʜ ʠ ʧʦʛʣʦʱʝʥʠʝ ʢʘʪʠʦʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʧʦʛʣʦʱʝʥʠʝʤ ʘʥʠʦʥʦʚ.

ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʝʤ ʤʠ-
ʥʝʨʘʣʴʥʳʝ (ʨʘʟ ʚ 10), ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ ʠ ʦʥʠ ʚ ʩʫʤʤʝ ʙʦʣʴʰʝ ʧʦʛʣʦ-
ʱʘʶʪ ʢʘʪʠʦʥʦʚ, ʯʝʤ ʦʨʛʘʥʠʯʝʩʢʠʝ.

ʇʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʇʇʂ ʥʝ ʪʦʣʴʢʦ ʥʦʩʠʪʝʣʴ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ,
ʥʦ ʠ ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʤ ʚ ʚʠʜʝ ʢʘʪʠʦʥʦʚ, ʣʝʛʢʦ ʫʩʚʦ-
ʷʝʤʳʭ ʨʘʩʪʝʥʠʷʤʠ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1.ʏʪʦ ʪʘʢʦʝ «ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ»?
2. ʂʪʦ ʩʦʟʜʘʣ ʫʯʝʥʠʝ ʦ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ?
3. ɺʠʜʳ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ.
4. ʂʘʢʦʡ ʚʠʜ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ?
5. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʩʫʱʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʚ ʧʦʯʚʝ?
6. ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʚ ʧʦʯʚʝ?
7. ʏʪʦ ʪʘʢʦʝ «ʧʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ»?
8. ʂʦʣʣʦʠʜʥʘʷ ʤʠʮʝʣʣʘ, ʝʝ ʩʪʨʦʝʥʠʝ.
9. ɿʥʘʯʝʥʠʝ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ.

ʈʝʘʢʮʠʷ ʧʦʯʚʳ. ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʝʝ ʚʠʜʳ
[2,4,7,8,911,12,14,17,18,20]

ʉʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ,r ̫ ʚʣʷʝʪʩʷ ʝʝ ʨʝʘʢʮʠʷ. ʆʥʘ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʧʨʠʯʝʤ ʧʦ-ʨʘʟʥʦʤʫ: ʦʜʥʠ ʨʘʩʪʝʥʠʷ ʣʫʯʰʝ ʨʘʩʪʫʪ ʧʨʠ ʢʠʩʣʦʡ
ʨʝʘʢʮʠʠ (ʢʘʨʪʦʬʝʣʴ), ʜʨʫʛʠʝ ʧʨʠ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʩʣʘʙʦʱʝʣʦʯʥʦʡ (ʣʶʮʝʨʥʘ, ʩʚʝʢʣʘ, ʧʰʝʥʠʮʘ ʠ ʜʨ.).
ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʣʘʛʦʧʨʠʷʪʥʝʝ ʩʣʘʙʦʢʠʩʣʘʷ ʠ ʥʝʡʪʨʘʣʴʥʘʷ ʨʝʘʢʮʠʷ
ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ.

ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʚʣʠʷʝʪ ʥʘ ʧʝʨʝʭʦʜ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʚʦʨʠʤʦʝ ʩʦʩʪʦʷʥʠʝ (ʥʘʧʨʠʤʝʨ,
ʬʦʩʬʦʨʠʪʥʘʷ ʤʫʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʡ ʨʝʘʢʮʠʠ ʨʘʟʣʘʛʘʝʪʩʷ, ʠ ʪʨʝʭʢʘʣʴʮʠʝʚʳʡ ʬʦʩʬʘʪ ʧʝʨʝʭʦʜʠʪ
ʚ ʬʦʨʤʫ ʜʚʫʭʟʘʤʝʱʝʥʥʦʛʦ ʠ ʦʜʥʦʟʘʤʝʱʝʥʥʦʛʦ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ); ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦ-
ʬʣʦʨʳ, ʘ ʯʝʨʝʟ ʥʝʝ ʥʘ ʧʨʦʮʝʩʩʳ ʘʤʤʦʥʠʬʠʢʘʮʠʠ ʠ ʥʠʪʨʠʬʠʢʘʮʠʠ; ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʜʦʙʨʝʥʠʡ ʩ
ʧʦʯʚʦʡ. ʋʜʦʙʨʝʥʠʷ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʨʝʘʢʮʠʶ ʧʦʯʚʳ – ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʢʠʩʣʳʝ ʫʜʦʙʨʝʥʠʷ (NH4Cl,
KCl) ʧʦʜʢʠʩʣʷʶʪ, ʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ  ɦ ʝʣʦʯʥʳʝ ʫʜʦʙʨʝʥʠʷ (NaNO3, ʉʘ(NO3)2 ʧʦʜʱʝʣʘʯʠʚʘʶʪ ʧʦ-
ʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʚʘʞʥʦʩʪʴ ʨʝʘʢʮʠʠ ʧʦʯʚʳ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ, ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ
ʨʘʩʪʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ.

ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʜʦʨʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʅ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʣʠʯʠʥʫ,
ʧʦʢʘʟʳʚʘʶʱʫʶ ʚʝʣʠʯʠʥʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʚ ʨʘʩʪʚʦʨʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʠʩʣʫʶ
ʨʝʘʢʮʠʶ ʨʘʩʪʚʦʨʘ ʚʳʟʳʚʘʶʪ ʠʦʥʳ ʅ+, ʘ ɦ ʝʣʦʯʥʫʶ – ʠʦʥʳ ʆʅ-. ʇʦʢʘʟʘʪʝʣʴ ʨʅ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ
ʠʥʪʝʨʚʘʣʝ ʦʪ 1 ʜʦ 14. ɺ ʧʦʯʚʘʭ ʦʥ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 3 ʜʦ 10-11, ʥʦ ʯʘʱʝ ʦʪ 4 ʜʦ 8.

ʂʠʩʣʫʶ ʨʝʘʢʮʠʶ ʠʤʝʶʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʪʦʨʬʷʥʳʝ ʠ ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚ ,r ʢʨʘʩʥʦʟʝ-
ʤʳ ʠ ʞʝʣʪʦʟʝʤʳ, ʙʫʨʳʝ ʣʝʩʥʳʝ, ʩʝʨʳʝ ʣʝʩʥʳʝ, ʦʧʦʜʟʦʣʝʥʥʳʡ ʠ ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤʳ. ʇʣʦʱʘ-
ʜʠ ʢʠʩʣʳʭ ʧʦʯʚ ʚ ʩʪʨʘʥʝ ʟʥʘʯʠʪʝʣʴʥʳ.

ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʠʤʝʶʪ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʠ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ (ʨʅ 4,5-
5,5), ʩʣʘʙʦʢʠʩʣʫʶ (ʨʅ 6,5) – ʚʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ. ʅʝʡʪʨʘʣʴʥʫʶ ʨʝʘʢʮʠʶ (ʨʅ=7) ʠʤʝʶʪ ʦʙʳʢ-
ʥʦʚʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ, ɦ ʝʣʦʯʥʫʶ (ʨʅ ʚʳʰʝ 7) – ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ.

ʂʠʩʣʦʪʥʦʩʪ  ɹʧʦʯʚʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ ʥʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ (ʛʫʤʠʥʦʚʳʭ, ʬʫʣʴʚʦʢʠʩʣʦʪ, ʦʨʛʘʥʠ-
ʯʝʩʢʠʭ ʢʠʩʣʦʪ) ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʢʠʩʣʦʪ (ʫʛʦʣʴʥʘʷ, ʘʟʦʪʥʘʷ, ʩʝʨʥʘʷ ʠ ʜʨ.), ʩʦʜʝʨʞʘʱʠʭ ʠʦʥ  rʚʦʜʦʨʦʜʘ.



17

ʈʘʟʣʠʯʘʶʪ ʘʢʪʫʘʣʴʥʫʶ (ʘʢʪʠʚʥʫʶ) ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ (ʩʢʨʳʪʫʶ) ʚʠʜʳ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ.
ɸʢʪʫʘʣʴʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʠʦʥʦʚ ʅ+ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ; ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʚʝʣʠʯʠʥʦʡ ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʨʘʟʥʳʭ ʧʦʯʚʘʭ ʦʪ 3 ʜʦ 7. ʆʥʘ ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʘ ʜʣʷ
ʨʘʩʪʝʥʠʡ.

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ – ʢʠʩʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ; ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ
ʇʇʂ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ. ʊʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʘʢʪʫʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ. ʇʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ
ʦʙʤʝʥʥʫʁ  ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ.

ʆʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ ʚ ʇʇʂ ʚ ʦʙʤʝʥ-
ʥʦʤ ʩʦʩʪʦʷʥʠʠ; ʚʳʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤʠ ʠʦʥʘʤʠ H ʠ Al ʇʇʂ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ
ʨʘʩʪʚʦʨʦʚ ʥʝʡʪʨʘʣʴʥʦʡ ʩʦʣʠ (KCl). ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ KCl. ɺ ʨʘʟʥʳʭ
ʧʦʯʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2,5 ʜʦ 6,5. ɿʥʘʯʠʪʝʣʴʥʘ ʚ ʧʦʯʚʘʭ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʠ ʢʨʘʩʥʦʟʝʤʘʭ; ʚ ɦ ʝʣʦʯʥʳʭ
ʧʦʯʚʘʭ ʦʪʩʫʪʩʪʚʫʝʪ.

ʆʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʩʝʛʜʘ ʧʦ ʚʝʣʠʯʠʥʝ ʙʦʣʴʰʝ
ʝʝ, ʪʘʢ ʢʘʢ ʘʢʪʫʘʣʴʥʘʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʦʙʤʝʥʥʦʡ. ʆʥʘ ʚʨʝʜʥʘ ʜʣʷ ʨʘʩʪʝʥʠʡ.

ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ – ʵʪʦ ʢʠʩʣʦʪʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʢʘʢ ʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤʠ,
ʪʘʢ ʠ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʤʠ ʠʦʥʘʤʠ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ ʇʇʂ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʚʦʨʦʚ
ʛʠʜʨʦʣʠʪʠʯʝʩʢʠ ɦ ʝʣʦʯʥʦʡ ʩʦʣʠ (ʉʅ3COONa); ʦʥʘ ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʦʙʤʝʥʥʦʡ. ʕʪʦ ʩʫʤʤʘʨʥʘʷ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʧʦʯʚʳ ʚʢʣʶʯʘʝʪ ʠ ʘʢʪʫʘʣʴʥʫʶ, ʠ ʚʩʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʢʠʩʣʦʪʥʦʩʪʠ. ʇʦ ʝʝ ʚʝʣʠʯʠʥʝ ʨʘʩʩʯʠʪʳ-
ʚʘʶʪ ʜʦʟʫ ʠʟʚʝʩʪʠ ʜʣʷ ʠʟʚʝʩʪʢʦʚʘʥʠʷ. ɺʳʨʘʞʘʝʪʩʷ ʚ ʤʛ-ʵʢʚ. /100 ʛ ʧʦʯʚʳ.

ɺ ʯʝʨʥʦʟʝʤʘʭ ʝʩʪʴ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ, ʥʦ ʥʝʪ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʚ ʁ ʞʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʝʩʪʴ ʠ
ʪʘ, ʠ ʜʨʫʛʘʷ. ɺ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ 3 ʚʠʜʘ ʢʠʩʣʦʪʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʚʨʝʜ-
ʥʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʘʢʪʫʘʣʴʥʘʷ ʠ ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʠ.

ɹʫʬʝʨʥʦʩʪʴ (ʙʫʬʝʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ) ʧʦʯʚ [11,12]

ɹʫʬʝʨʥʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʠʟʤʝʥʝʥʠʶ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʛʦ
ʨʘʩʪʚʦʨʘ ʢʘʢ ʚ ʢʠʩʣʫʶ, ʪʘʢ ʠ ɦ ʝʣʦʯʥʫʶ ʩʪʦʨʦʥʫ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-
ʥʠʝ: ʝʩʣʠ ʙʳ ʝʝ ʥʝ ʙʳʣʦ, ʨʝʘʢʮʠʷ ʧʦʯʚʳ ʯʘʩʪʦ ʠ ʨʝʟʢʦ ʠʟʤʝʥʷʣʘʩʴ ʙʳ ʚ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʘ ɻ ʪʦ ʛʫʙʠ-
ʪʝʣʴʥʦ ʜʣʷ ʨʘʩʪʝʥʠʡ.

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʢʠʩʣʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʦʚʳʤʠ ̫ ʚʣʷʶʪʩʷ ʘʤʤʦʥʠʡʥʳʝ,
ʘʤʤʦʥʠʡʥʦ-ʥʠʪʨʘʪʥʳʝ, ʢʘʣʠʡʥʳʝ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʨʘʟʫ, ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ,
ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʧʦʯʚʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʙʣʘʜʘʶʪ ʙʫʬʝʨʥʦʩʪʴʶ. ʊʦʣʴʢʦ
ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ɻ ʪʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʯʚʘ ʤʦʞʝʪ ʧʦʜʢʠʩʣʷʪʴʩʷ, ʠ ʪʦ ʧʦʩʪʝʧʝʥʥʦ, ʘ ʥʝ ʩʨʘʟʫ.

ɹʫʬʝʨʥʦʩʪʴ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʧʨʠʯʠʥ.
1. ʆʥʘ ʙʳʚʘʝʪ ʚʳʰʝ ʚ ʪʝʭ ʧʦʯʚʘʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʙʫʬʝʨʥʳʝ ʨʘʩʪʚʦʨʳ, ʪʦ ʝʩʪʴ ʩʣʘʙʳʝ ʢʠʩʣʦ-

ʪʳ ʠ ʠʭ ʩʦʣʠ (ʫʛʦʣʴʥʘʷ ʢʠʩʣʦʪʘ ʠ ʝʝ ʩʦʣʠ, ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʩʦʣʠ – ʛʫʤʘʪʳ). ʅʘʣʠʯʠʝ ʚ ʧʦʯʚʝ
ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʝʡ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʠ ʧʦʜʢʠʩʣʝʥʠʶ, ʠ ʧʦʜʱʝʣʘʯʠʚʘʥʠʶ.

ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʧʦʯʚʝ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʧʨʠ ʥʠʪʨʠʬʠʢʘʮʠʠ) ʦʥʘ ʥʝʡʪʨʘʣʠʟʫʝʪʩʷ ʙʠʢʘʨʙʦʥʘ-
ʪʦʤ ʢʘʣʴʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ ʨʝʘʢʮʠʠ:

ʉʘ(ʅʉʆ3)2 +2ʅNO3 = ʉʘ(NO3)2 +2ʅ2ʉʆ3 .
ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʫʛʦʣʴʥʘʷ ʢʠʩʣʦʪʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʅ2ʆ ʠ ʉʆ2.
ʇʨʠ ɻ ʪʦʤ ʨʘʩʪʚʦʨ ʥʝ ʧʦʜʢʠʩʣʷʝʪʩʷ.
ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ɦ ʝʣʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ʉʘ(ʅʉʆ3)2 ʧʦʜʱʝʣʘʯʠʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝ

ʧʨʦʠʩʭʦʜʠʪ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ ʨʝʘʢʮʠʠ:
ʉʘ(ʅʉʆ3)2 + ʉʘ(ʆʅ)2 = 2ʉʘʉʆ3 + 2ʅ2ʆ .

2. ɹʫʬʝʨʥʦʩʪʴ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ: ʯʝʤ ʙʦʣʴʰʝ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝ-
ʥʠʷ ʠ ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʪʝʤ ʙʫʬʝʨʥʦʩʪʴ ʚʳʰʝ. ʇʦʛʣʦʱʝʥʥʳʝ ʢʘʪʠʦʥʳ (ʉʘ2+, ʄg2+ ʠ
ʜʨ.) ʧʨʦʷʚʣʷʶʪ ʙʫʬʝʨʥʦʩʪʴ ʧʨʦʪʠʚ ʧʦʜʢʠʩʣʝʥʠʷ, ʘ ʠʦʥ ʅ+ ʧʨʦʪʠʚ ʧʦʜʱʝʣʘʯʠʚʘʥʠʷ.

ʂʘʨʙʦʥʘʪʳ ʦʩʣʘʙʣʷʶʪ ʧʦʜʢʠʩʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʚʦʜʦʨʦʜ ʠ ʘʣʶʤʠʥʠʡ ʫʩʠʣʠʚʘʶʪ ʝʝ.
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3. ɹʫʬʝʨʥʦʩʪʴ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʥʘʣʠʯʠʷ ʚ ʧʦʯʚʝ ʚʝʱʝʩʪʚ ʘʤʬʦʪʝʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʙʣʘ-
ʜʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʦʩʥʦʚʥʳʤʠ, ʠ ʢʠʩʣʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢʦʚʳʤʠ ̫ ʚʣʷʶʪʩʷ ʛʫʤʫʩʦʚʳʝ ʚʝʱʝ-
ʩʪʚʘ, ʙʝʣʢʦʚʳʝ, ʧʦʵʪʦʤʫ ʯʝʤ ʙʦʣʴʰʝ ʚ ʧʦʯʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʝʤ ʚʳʰʝ ʙʫʬʝʨʥʦʩʪʴ ʧʦʯʚʳ.

ʅʘʠʙʦʣʴʰʝʡ ʙʫʬʝʨʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʯʝʨʥʦʟʝʤʳ; ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʠ
ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʉʘ ʠ ʄg ʦʥʠ ʭʦʨʦʰʦ ʧʨʦʪʠʚʦʩʪʦʷʪ ʠ ʧʦʜʢʠʩʣʝʥʠʶ, ʠ ʧʦʜʱʝʣʘʯʠʚʘʥʠʶ. ʇʨʦ-
ʪʠʚ ʧʦʜʢʠʩʣʝʥʠʷ ʭʦʨʦʰʦ ʧʨʦʪʠʚʦʩʪʦʷʪ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚ ,r ʩʦʣʦʥʮʳ ʠ ʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚ ,r ʘ ʧʨʦʪʠʚ
ʧʦʜʱʝʣʘʯʠʚʘʥʠʷ – ʢʠʩʣʳʝ (ʧʦʜʟʦʣʠʩʪʳʝ, ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ, ʢʨʘʩʥʦʟʝʤʳ ʠ ʪ.ʜ.).

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɿʥʘʯʝʥʠʝ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ.
2. ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʪʝʥʠʡ.
3. ʏʝʤ ʦʙʫʩʣʦʚʣʝʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
4. ɺʠʜʳ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ.
5. ʉʫʱʥʦʩʪʴ ʦʙʤʝʥʥʦʡ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ.
6.ʏʪʦ ʦʟʥʘʯʘʝʪ «ʙʫʬʝʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ»?
7. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʙʫʬʝʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ?
8. ʂʘʢʠʝ ʪʠʧʳ ʧʦʯʚ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʝʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʙʫʬʝʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ?

ʆʙʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ [2,7,8,9,11,12,16,17,20]

ʆʙʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚʦʜʦʡ, ʚʦʟʜʫ-
ʭʦʤ, ʪʝʧʣʦʤ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ɻ ʪʠʭ ʚʦʧʨʦʩʦʚ ʚʥʝ-
ʩʣʠ ʨʫʩʩʢʠʝ ʫʯʝʥʳʝ ʂʦʩʪʳʯʝʚ ʇ.ɸ., ɼʦʷʨʝʥʢʦ ɸ.ɻ., ɺʠʣʴʷʤʩ ɺ.ʈ., ʂʘʯʠʥʩʢʠʡ ʅ.ɸ., ɸʥʪʠʧʦʚ – ʂʘʨʘ-
ʪʘʝʚ ʀ.ʅ., ʈʦʜʝ ɸ.ɸ. ʠ ʜʨ.

ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ – ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʬʦʨʤʳ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ
ʩʦʩʪʘʚʘ.

ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʘʛʨʝʛʘʪʳ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʩʪʴʶ.
ʉʪʨʫʢʪʫʨʘ – ʚʘʞʥʝʡʰʘʷ ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ. ʆʪ ʥʝʝ ʟʘʚʠʩʷʪ ʦʙʱʠʝ ʬʠʟʠʯʝʩ-

ʢʠʝ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʚʦʜʥʳʝ, ʚʦʟʜʫʰʥʳʝ ʠ ʪʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʚ ʪʦʤ
ʯʠʩʣʝ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ. ʅʘʠʙʦʣʝʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʤʠ (ʦʧʪʠʤʘʣʴʥʳʤʠ) ʜʣʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩ-
ʪʝʥʠʡ ̫ ʚʣʷʶʪʩʷ ʤʝʟʦʘʛʨʝʛʘʪʳ ʨʘʟʤʝʨʦʤ 0,25 – 10 ʤʤ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʤʝʭʘʥʠ-
ʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ. ʆʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʚ ʧʦʯʚʝ ʙʦʣʝʝ 55 %.

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ (ʦʙʲʝʤʥʳʡ ʚʝʩ ʠʣʠ ʤʘʩʩʘ) – ʤʘʩʩʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʚ ʝʜʠʥʠʮʝ
ʝʝ ʦʙʲʝʤʘ ʥʝʥʘʨʫʰʝʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʛ/ʩʤ3; ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠ-
ʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʦʨʦʟʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠ-
ʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,04 – 0,4 ʚ ʪʦʨʬʘʭ ʜʦ 1,8 ʛ/ʩʤ3 ʚ ʛʣʝʝʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʛʦʨʠʟʦʥ-
ʪʘʭ. ʅʦʨʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʨʳʭʣʘʷ ʧʦʯʚʘ) 0,95 – 1,15 ʛ/ʩʤ3; ʧʨʠ ʟʥʘʯʝʥʠʠ ʙʦʣʝʝ 1,25 ʛ/ʩʤ3 ʪʨʝʙʫ-
ʝʪʩʷ ʨʳʭʣʝʥʠʝ.

ʇʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ (ʨʘʥʴʰʝ ʥʘʟʳʚʘʣʠ ʫʜʝʣʴʥʳʡ ʚʝʩ) – ɻ ʪʦ ʤʘʩʩʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ
ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʛ/ʩʤ3; ʜʣʷ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 2,4
– 2,6 ʛ/ʩʤ3.

ʇʦʨʦʟʥʦʩʪʴ ʧʦʯʚ (ʧʦʨʠʩʪʦʩʪʴ, ʩʢʚʘʞʥʦʩʪʴ) – ʵʪʦ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨ ʤʝʞʜʫ ʪʚʝʨʜʳʤʠ
ʯʘʩʪʠʮʘʤʠ, ʟʘʥʷʪʳʡ ʚʦʟʜʫʭʦʤ ʠ ʚʦʜʦʡ; ʚʳʨʘʞʘʝʪʩʷ ʚ % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʯʚʳ. ʅʘʠʙʦʣʴʰʘʷ
ʧʦʨʦʟʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ (55 – 70%). ʆʪ ʥʝʝ ʟʘʚʠʩʠʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʨʥʝʡ
ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ ʠ ʚʦʟʜʫʭʦʤ.

ɺʦʜʥʦ-ʚʦʟʜʫʰʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ [2,7,8,9,11,12,16,17,20]

ɻʣʘʚʥʝʡʰʠʤʠ ʚʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚ ̫ ʚʣʷʶʪʩʷ ʚʣʘʛʦʝʤʢʦʩʪʴ, ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʚʦʜʦʧʦʜʲ-
ʝʤʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʣʠ ʢʘʧʠʣʣʷʨʥʦʩʪʴ, ʠʩʧʘʨʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ.

ʇʦʜ ʚʣʘʛʦʝʤʢʦʩʪʴʶ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʫʜʝʨʞʠʚʘʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʢʦʣʠʯʝʩʪʚʦ
ʚʦʜʳ.
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ʈʘʟʣʠʯʘʶʪ ʧʦʣʥʫʶ ʠ ʧʦʣʝʚʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ.
ʇʦʣʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ – ɻ ʪʦ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʧʦʨʳ ʧʦʣʥʦʩʪʴʶ ʥʘʩʳʱʝʥʳ ʚʦʜʦʡ.
ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ – ʪʘʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʜʘ ʟʘʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʢʘʧʠʣʣʷʨʳ ʧʦʯʚʳ.
ɺʣʘʛʦʝʤʢʦʩʪʴ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ

ʚʝʱʝʩʪʚʘ: ʯʝʤ ʙʦʣʴʰʝ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ ʠ ʛʫʤʫʩʘ, ʪʝʤ ʚʣʘʛʦʝʤʢʦʩʪʴ ʚʳʰʝ. ʇʦʵʪʦʤʫ ʛʣʠʥʠ-
ʩʪʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ, ʯʝʤ ʧʝʩʯʘʥʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ. ɹʦʣʝʝ ʙʦʛʘ-
ʪʳʝ ʛʫʤʫʩʦʤ ʧʦʯʚʳ ʠʤʝʶʪ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ. ʆʧʪʠʤʘʣʴʥʘ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʥʘ
ʫʨʦʚʥʝ 50% ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ.

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʯʚʳ
ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʴ ʚʦʜʫ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʚ

ʥʠʞʥʠʝ; ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ.
ʏʝʤ ʢʨʫʧʥʝʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʧʦʯʚʳ, ʪʝʤ ʣʝʛʯʝ ʠ ʙʳʩʪʨʝʝ ʦʥʘ ʧʨʦʧʫʩʢʘʝʪ ʚʦʜʫ, ʧʦʵʪʦʤʫ
ʥʘʠʙʦʣʴʰʫʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠʤʝʶʪ ʧʝʩʯʘʥʳʝ ʧʦʯʚ ,r ʥʘʠʤʝʥʴʰʫʶ – ʛʣʠʥʠʩʪʳʝ. ɺʦʜʦʧʨʦʥʠʮʘʝ-
ʤʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʯʚ ʚʳʰʝ, ʯʝʤ ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ.

ɺʦʜʦʧʦʜʲʝʤʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʠʣʠ ʢʘʧʠʣʣʷʨʥʦʩʪʴ – ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ ʚʳʟʳʚʘʪʴ ʚʦʩʭʦ-
ʜʷʱʝʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʚʣʘʛʠ ʚ ʥʝʡ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʪʝ-
ʥʠʡ ʚʦʜʦʡ ʠʟ ʥʠʞʥʠʭ ʩʣʦʝʚ ʧʦʯʚʳ. ʏʝʤ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨ ʢʘʧʠʣʣʷʨʦʚ, ʪʝʤ ʚʳʰʝ ʧʦʜʥʠʤʘʝʪʩʷ ʧʦ ʥʠʤ
ʚʦʜʘ.

ʀʩʧʘʨʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ – ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ ʠʩʧʘʨʷʪʴ ʚʣʘʛʫ ʚ ʘʪʤʦʩʬʝʨʫ. ʅʘ ʥʝʝ
ʚʣʠʷʝʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʠ ʝʝ ʩʪʨʫʢʪʫʨʘ. ʇʦʯʚʳ ʩ ʚʳʩʦʢʦʡ ʢʘʧʠʣʣʷʨʥʦʩʪʴʶ ʠʩʧʘ-
ʨʷʶʪ ʚʦʜʳ ʙʦʣʴʰʝ, ʯʝʤ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʥʘʧʨʠʤʝʨ, ʧʝʩʯʘʥʳʝ. ʇʦʯʚʳ ʩʪʨʫʢʪʫʨʥʳʝ ʪʝʨʷʶʪ ʚʣʘʛʫ
ʯʝʨʝʟ ʠʩʧʘʨʝʥʠʝ ʤʝʥʴʰʝ, ʯʝʤ ʙʝʩʩʪʨʫʢʪʫʨʥʳʝ. ʏʝʤ ʩʫʰʝ ʚʦʟʜʫʭ ʠ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʠʩʧʘ-
ʨʷʝʪʩʷ ʙʦʣʴʰʝ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ. ʄʫʣ ʯɹʠʨʦʚʘʥʠʝ ʫʤʝʥʴʰʘʝʪ ʠʩʧʘʨʷʝʤʦʩʪʴ ʚʦʜʳ
ʠʟ ʧʦʯʚʳ.

ɺʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ – ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ̫ ʚʣʝʥʠʡ ʧʦʩʪʫʧʣʝʥʠʷ, ʧʝʨʝʜʚʠʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ
ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʧʦʯʚʘʭ. ʇʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʚ ʧʦʯʚʫ ʠ ʝʝ ʨʘʩʭʦʜ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʩʷ ʚʦʜʥʳʤ ʙʘʣʘʥʩʦʤ.

ʉʪʘʪʴʠ ʧʨʠʭʦʜʘ ʚʦʜʳ – ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʢʦʥʜʝʥʩʘʮʠʷ ʠʟ ʧʘʨʦʚ ʚʦʜʳ, ʧʦ-
ʚʝʨʭʥʦʩʪʥʳʡ ʙʦʢʦʚʦʡ ʧʨʠʪʦʢ, ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʙʦʢʦʚʦʡ ʧʨʠʪʦʢ.

ʉʪʘʪʴʠ ʨʘʩʭʦʜʘ – ʠʩʧʘʨʝʥʠʝ, ʪʨʘʥʩʧʠʨʘʮʠʷ, ʬʠʣʴʪʨʘʮʠʷ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ
ʙʦʢʦʚʦʡ ʩʪʦʢ.

ʊʠʧʳ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʩʥʦʚʥʳʭ ʩʪʘʪʝʡ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ,
ʚʝʜʫʱʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ̫ ʚʣʷʶʪʩʷ ʦʩʘʜʢʠ ʠ ʠʩʧʘʨʝʥʠʝ.

ɻ.ʅ. ɺʳʩʦʮʢʠʡ ʠ ɸ.ɸ. ʆʜʝ ʚʳʜʝʣʠʣʠ 6 ʪʠʧʦʚ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʥʝʩʢʦʣʴʢʦ ʧʦʜʪʠʧʦʚ. ʆʩʥʦʚʥʳʝ
ʠʟ ʥʠʭ ʩʣʝʜʫʶʱʠʝ:

ʇʨʦʤʳʚʥʦʡ ʚʦʜʥʳʡ ʨʝʞʠʤ – ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʟʦʥʝ, ʚʣʘʞʥʳʭ ʪʨʦʧʠʢʘʭ ʠ ʩʫʙ-
ʪʨʦʧʠʢʘʭ, ʛʜʝ ʦʩʘʜʢʠ ʧʨʝʚʳʰʘʶʪ ʠʩʧʘʨʷʝʤʦʩʪʴ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʂʋ ʙʦʣʴʰʝ 1).

ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʡ ʚʦʜʥʳʡ ʨʝʞʠʤ
ʅʝʧʨʦʤʳʚʥʦʡ ʚʦʜʥʳʡ ʨʝʞʠʤ – ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʦʣʫʚʣʘʞʥʳʭ ʠ ʧʦʣʫʩʫʭʠʭ ʦʙʣʘʩʪʷʭ (ʂʋ 1,0 -

0,33). ʇʦʯʚʝʥʥʘʷ ʪʦʣʱʘ ʧʨʦʤʘʯʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1-2,5 ʤ. ʅʘʙʣʶʜʘʝʪʩʷ ʚ ʯʝʨʥʦʟʝʤʘʭ ʠ ʢʘʰʪʘʥʦ-
ʚʳʭ ʧʦʯʚʘʭ ʩʪʝʧʥʦʡ ʟʦʥʳ.

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʦʩʫʰʝʥʠʷ, ʦʨʦʰʝʥʠʷ,
ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʷ, ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ, ɦ ʝʣʝʚʘʥʠʷ, ʚʚʝʜʝʥʠʷ ʯʝʨʥʳʭ ʧʘʨʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘ-
ʥʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚʣʘʛʠ.

ɺʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ – ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ̫ ʚʣʝʥʠʡ ʧʦʩʪʫʧʣʝʥʠʷ, ʧʝʨʝʜʚʠʞʝʥʠʷ, ʠʟ-
ʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʪʚʝʨʜʦʡ, ʞʠʜʢʦʡ ʠ ʞʠʚʦʡ
ʬʘʟʘʤʠ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʛʘʟʦʦʙʤʝʥ ʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʘʪʤʦʩʬʝʨʥʳʤ.

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʯʚʘʭ, ʦʙʣʘʜʘʶʱʠʭ
ʨʳʭʣʳʤ ʩʣʦʞʝʥʠʝʤ ʠ ʭʦʨʦʰʠʤ ʛʘʟʦʦʙʤʝʥʦʤ.

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʦʩʫ-
ʰʝʥʠʝ, ʦʨʦʰʝʥʠʝ), ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ (ʛʣʫʙʦʢʠʝ ʦʙʨʘʙʦʪʢʠ, ʨʳʭʣʝʥʠʝ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧ-
ʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʢʫʣʴʪʫʨʠʚʘʥʠʝ ʧʦʯʚ .r
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ʊʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ [11,12]

ʈʘʟʥʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʪʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ: ʦʜʥʠ ʠʟ ʥʠʭ ʭʦʨʦʰʦ ʧʦʛʣʦʱʘʶʪ ʠ ʫʜʝʨ-
ʞʠʚʘʶʪ ʪʝʧʣʦ, ʜʨʫʛʠʝ, ʥʘʦʙʦʨʦʪ, ʧʣʦʭʦ ʧʦʛʣʦʱʘʶʪ ʠ ʫʜʝʨʞʠʚʘʶʪ ʪʝʧʣʦ. ʅʘʣʠʯʠʝ ʪʝʧʣʘ ʥʝʦʙʭʦʜʠʤʦ
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʚ ʧʦʯʚʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ
ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ.

ʂ ʪʝʧʣʦʚʳʤ ʩʚʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: ʪʝʧʣʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ (ʪʝʧʣʦʦʪʨʘʞʘʪʝʣʴʥʘʷ ) ʩʧʦʩʦʙʥʦʩʪʴ,
ʪʝʧʣʦʝʤʢʦʩʪʴ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʯʚ.

ʊʝʧʣʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ (ʦʪʨʘʞʘʪʝʣʴʥʘʷ) ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ – ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʧʦʛʣʦ-
ʱʘʪʴ (ʦʪʨʘʞʘʪʴ) ʜʦʣʶ ʧʘʜʘʶʱʝʡ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʆʥʘ ʟʘʚʠʩʠʪ, ʛʣʘʚʥʳʤ
ʦʙʨʘʟʦʤ, ʦʪ ʮʚʝʪʘ ʧʦʯʚʳ: ʧʦʯʚʳ ʪʝʤʥʦʛʦ ʮʚʝʪʘ ʦʙʣʘʜʘʶʪ ʝʶ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʦʯʚʳ ʩʚʝʪʣʦʡ
ʦʢʨʘʩʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʯʚʳ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʨʝʛʥʦʷ (ʛʫʤʫʩʘ) ʣʫʯʰʝ ʧʦʛʣʦʱʘʶʪ ʩʦʣ-
ʥʝʯʥʳʝ ʣʫʯʠ ʠ ʣʫʯʰʝ ʧʨʦʛʨʝʚʘʶʪʩʷ. ʇʦʯʚʳ, ʧʦʢʨʳʪʳʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʤʝʥʴʰʝ ʧʨʦʛʨʝʚʘʶʪʩʷ
ʩʦʣʥʮʝʤ, ʯʝʤ ʦʪʢʨʳʪʳʝ ʙʝʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʥʝʛʦʚʦʡ ʧʦʢʨʦʚ ʪʦʞʝ ʣʫʯʰʝ ʫʜʝʨʞʠʚʘʝʪ ʪʝʧʣʦ
ʚ ʧʦʯʚʝ.

ʊʝʧʣʦʝʤʢʦʩʪʴ ʧʦʯʚʳ – ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ ʧʦʛʣʦʱʘʪʴ ʪʝʧʣʦ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ, ʩʦʜʝʨ-
ʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʨʠʩʪʦʩʪʠ, ʘʵʨʘʮʠʠ. ʊʝʧʣʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʠʟʤʝʨʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ
ʪʝʧʣʘ ʚ ʢʘʣʦʨʠʷʭ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʘʛʨʝʚʘ ʧʦʯʚʳ ʥʘ 1ʦʉ. ʏʝʤ ʚʣʘʞʥʝʝ ʧʦʯʚʘ, ʪʝʤ ʙʦʣʴʰʝ ʪʨʝʙʫʝʪ-
ʩʷ ʪʝʧʣʘ ʜʣʷ ʝʝ ʥʘʛʨʝʚʘ (ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʪʝʧʣʝʝ ʩʫʛʣʠʥʠʩʪʳʭ, ʪʘʢ ʢʘʢ ʧʝʩʦʢ ʥʘʛʨʝʚʘʝʪʩʷ ʙʳʩʪʨʝʝ,
ʯʝʤ ʛʣʠʥʘ).

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ – ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʴ ʪʝʧʣʦ. ʆʥʘ ʠʟʤʝʨʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧ-
ʣʘ ʚ ʜʞʦʫʣʷʭ (ʢʘʣʦʨʠʷʭ), ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ ʟʘ 1 ʩʝʢ. ʯʝʨʝʟ 1ʩʤ2 ʩʣʦʷ ʧʦʯʚʳ ʚ 1 ʩʤ. ʄʠʥʠʤʘʣʴʥʦʡ
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʚʦʟʜʫʭ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ - ʧʝʨʝʛʥʦʡ, ʪʦʨʬ, ʚʦʜʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʧʣʦ-
ʧʨʦʚʦʜʥʦʩʪʴ ʫ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʳ: ʚ 100 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʚʦʟʜʫʭʘ ʠ ʚ 20 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʚʦʜʳ.
ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚʣʘʞʥʳʭ ʠ ʧʣʦʪʥʳʭ ʧʦʯʚ ʚʳʰʝ, ʯʝʤ ʨʳʭʣʳʭ, ʭʦʨʦʰʦ ʦʩʪʨʫʢʪʫʨʝʥʥʳʭ ʠ ʩʫʭʠʭ.
ʏʝʤ ʙʦʣʴʰʝ ʧʝʨʝʛʥʦʷ ʠ ʚʦʟʜʫʭʘ ʩʦʜʝʨʞʠʪ ʧʦʯʚʘ, ʪʝʤ ʥʠʞʝ ʝʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʝʤ ʜʣʠʪʝʣʴʥʝʝ
ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʥʝʡ ʪʝʧʣʦ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʩʫʱʥʦʩʪʴʶ ʥʘʫʢʠ «ʇʦʯʚʦʚʝʜʝʥʠʝ», ʫʩʪʘʥʦʚʠʣʠ ʦʩʥʦʚʥʳʝ
ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʦʥʘ ʠʟʫʯʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʟʥʘʣʠ, ʯʪʦ ʪʘʢʦʝ ʧʦʯʚʘ, ʠʟ ʯʝʛʦ ʦʥʘ
ʩʦʩʪʦʠʪ, ʢʘʢ ʦʥʘ ʦʙʨʘʟʦʚʘʣʘʩʴ, ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʟʥʘʯʝʥʠʝ ʦʩʥʦʚ-
ʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʧʦʯʚʳ, ʝʝ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʣʦʜʦʨʦʜʠʝ, ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ
ʩʧʦʩʦʙʥʦʩʪʴ, ʙʫʬʝʨʥʦʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʦʙʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ
ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʠ ʩʪʨʫʢʪʫʨʥʦʩʪʴ.
2. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ.
3. ʇʦʨʦʟʥʦʩʪʴ ʧʦʯʚʳ.
4. ɺʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ.
5. ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʯʚʳ.
6. ʂʘʧʠʣʣʷʨʥʦʩʪʴ ʧʦʯʚʳ.
7. ɺʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ.
8. ʊʠʧʳ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ.
9. ɺʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ.
10. ʊʝʧʣʦʝʤʢʦʩʪʴ ʧʦʯʚʳ.
11. ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʯʚ .r
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ʈɸɿɼɽʃ 2. ʃɸɹʆʈɸʊʆʈʅʓʁ ʇʈɸʂʊʀʂʋʄ

ʆʙʱʠʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʚ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ [2,11,12]

ʇʨʠ ʨʘʙʦʪʝ ʚ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ,
ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ.

ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʩʪʫʜʝʥʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʩʝʛʜʘ ʯʠʩʪʳʤ ʠ ʩʫʭʠʤ, ʥʝʣʴʟʷ ʟʘʛʨʦʤʦʞʜʘʪʴ ʝʛʦ ʥʝʥʫʞ-
ʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʪʝʪʨʘʜʴ ʜʣʷ ʟʘʧʠʩʝʡ, ʤʝʪʦ-
ʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʧʨʠʙʦʨʳ, ʭʠʤʠʯʝʩʢʫʶ ʧʦʩʫʜʫ, ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʪʠʚʳ ʠ ʪ.ʜ. ɺʩʝ ʣʠʰʥʝʝ ʩʣʝʜʫʝʪ
ʫʙʠʨʘʪʴ ʚ h ʢʘʬ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʦʣʘ. ʈʘʙʦʪʘʪʴ ʥʫʞʥʦ ʯʝʪʢʦ, ʥʝ ʪʦʨʦʧʷʩʴ, ʘʢʢʫʨʘʪʥʦ ʠ ʦʩʪʦʨʦʞʥʦ,
ʩʪʨʝʤʷʩʴ ʥʝ ʟʘʜʝʪʴ ʧʨʠʙʦʨ ʠʣʠ ʧʦʩʫʜʫ.

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʘʥʘ-
ʣʠʟʘ, ʪʦʣʴʢʦ ʪʦʛʜʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʧʨʘʚʠʣʴʥʳʤʠ.

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʪʠʭʦ, ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʪʦʨʦʥʥʠʭ ʨʘʟʛʦʚʦʨʦʚ,
ʦʪʚʣʝʢʘʶʱʠʭ ʩʪʫʜʝʥʪʘ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʰʠʙʢʘʤ.

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʝʪ ʚ ʙʝʣʳʡ ʭʘʣʘʪ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʡ ʝʛʦ ʦʜʝʞʜʫ ʦʪ ʧʦʨʯʠ ʢʠʩʣʦʪʘʤʠ ʠ
ʱʝʣʦʯʘʤʠ ʠ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ.

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʩʪʫʜʝʥʪ ʟʘʥʦʩʠʪ ʚ ʨʘʙʦʯʫʶ ʪʝʪʨʘʜʴ, ʚ ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝ ʨʘʩʯʝʪʳ
ʧʦ ʬʦʨʤʫʣʘʤ ʠ ʟʘʧʠʩʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ʊʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ
ʇʨʠ ʨʘʙʦʪʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʫʜʝʥʪ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ ʜʦʣʞʝʥ ʩʦʙʣʶʜʘʪʴ ʚʩʝ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʨʫʰʝʥʠʝ ʠʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʪʨʘʚʤʘʤ, ʦʞʦʛʘʤ, ʧʦʨʯʝ
ʦʜʝʞʜʳ ʠ ʪ.ʜ.

ʉʪʫʜʝʥʪ  rʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝ ʜʦʣʞʥʳ ʪʨʦʛʘʪʴ ʨʫʢʘʤʠ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʪʠʚʳ, ʧʦʩʫʜʫ ʠ ʧʨʠʙʦʨʳ, ʥʝ
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ.

ʅʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʪʠʚʳ ʠʟ ʩʢʣʷʥʦʢ, ʥʘ ʢʦʪʦʨʳʭ ʥʝʪ ɻ ʪʠʢʝʪʢʠ.
ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʦʣʝ ʥʘ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ,

ʧʦʣʴʟʫʷʩʴ ʚʳʜʘʥʥʦʡ ʝʤʫ ʧʦʩʫʜʦʡ ʠ ʨʝʘʢʪʠʚʘʤʠ.
ʇʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ɻ ʣʝʢʪʨʦʧʨʠʙʦʨʘʤʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʟʘʟʝʤʣʝʥʳ.

ʇʝʨʝʜ ʠʭ ʚʢʣʶʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʠʩʧʨʘʚʥʦʩʪʴ ʟʘʟʝʤʣʝʥʠʷ, ʪʱʘʪʝʣʴʥʦ ʦʩʤʦʪʨʝʪʴ ɻ ʣʝʢʪ-
ʨʠʯʝʩʢʠʡ h ʥʫʨ: ʧʨʦʚʝʨʠʪʴ ʠʩʧʨʘʚʥʦʩʪʴ ʠʟʦʣʷʮʠʠ, ʫʩʪʨʘʥʠʪʴ ʧʝʨʝʛʠʙʳ, ʟʘʭʣʝʩʪʳ, ʧʝʨʝʢʨʫʯʠʚʘʥʠʷ, ʚ
ʤʝʩʪʘʭ ʧʝʨʝʛʠʙʦʚ ʧʨʦʚʝʨʠʪʴ, ʥʝʪ ʣʠ ʨʘʟʨʳʚʘ ʧʨʦʚʦʜʘ ʧʦʜ ʠʟʦʣʷʮʠʝʡ. ʅʝʣʴʟʷ ʚʢʣʶʯʘʪʴ ɻ ʣʝʢʪʨʦʧʨʠ-
ʙʦʨʳ ʤʦʢʨʳʤʠ ʨʫʢʘʤʠ. ɽʩʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʦʟʥʠʢ ʧʦʞʘʨ ʦʪ ɻ ʣʝʢʪʨʦʧʨʦʚʦʜʢʠ, ʩʣʝʜʫʝʪ ʥʝʤʝʜʣʝʥʥʦ
ʦʪʢʣʶʯʠʪʴ ʝʝ ʦʪ ʩʝʪʠ. ʆʛʦʥʴ ʤʦʞʥʦ ʪʫʰʠʪʴ ʧʝʩʢʦʤ, ʚʦʜʦʡ, ʦʛʥʝʪʫʰʠʪʝʣʝʤ. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʧʨʘ-
ʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʦʨʘʞʝʥʠʝ ʪʦʢʦʤ. ɺ ɻ ʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʩʪʨʦ ʦʪʢʣʶʯʠʪʴ ʧʨʠʙʦʨ
(ʨʦʪʘʪʦʨ, ʤʫʬʝʣʴʥʘʷ ʧʝʯʴ, ʩʫʰʠʣʴʥʳʡ h ʢʘʬ ʠ ʜʨ.) ʦʪ ʩʝʪʠ ʠ ʥʝʤʝʜʣʝʥʥʦ ʦʢʘʟʘʪʴ ʧʦʩʪʨʘʜʘʚʰʝʤʫ
ʧʝʨʚʫʶ ʧʦʤʦʱʴ. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʧʨʠʢʘʩʘʪʴʩʷ ʛʦʣʳʤʠ ʨʫʢʘʤʠ ʢ ʯʘʩʪʷʤ ʪʝʣʘ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʥʝ
ʧʦʢʨʳʪʳʤ ʦʜʝʞʜʦʡ.

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʘʟʦʚʳʭ ʛʦʨʝʣʦʢ ɹʫʥʟʝʥʘ ʥʫʞʥʦ ʩʪʨʦʛʦ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠʥʩʪʨʫʢʮʠʠ. ɺ
ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ ʛʘʟʘ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʛʦʨʝʣʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʢʨʳʪʴ ʢʨʘʥ ʧʝʨʝʜ ʛʦ-
ʨʝʣʢʦʡ ʠ ʧʦʩʪʘʚʠʪʴ ʦʙ ɻ ʪʦʤ ʚ ʠʟʚʝʩʪʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʩʪʘʨʰʝʛʦ ʣʘʙʦʨʘʥʪʘ.

ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʢʦʣʙʳ ʩ ʞʠʜʢʦʩʪʴʶ ʝʝ ʩʣʝʜʫʝʪ ʜʝʨʞʘʪʴ ʥʘʢʣʦʥʥʦ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ
ʦʪ ʩʝʙʷ ʠ ʩʦʩʝʜʝʡ ʧʦ ʨʘʙʦʪʝ.

ʅʝ ʩʣʝʜʫʝʪ ʧʨʦʙʦʚʘʪʴ ʨʝʘʢʪʠʚʳ ʥʘ ʚʢʫʩ ʠ ʚʜʳʭʘʪʴ ʥʝʠʟʚʝʩʪʥʦʝ ʚʝʱʝʩʪʚʦ.
ɽʩʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ ̫ ʜʦʚʠʪʳʭ ʠʣʠ ʛʦʨʶʯʠʭ ʛʘʟʦ-

ʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ, ʪʦ ʘʥʘʣʠʟ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʚʳʪʷʞʥʦʤ h ʢʘʬʫ, ʜʝʨʞʘ ʛʦʣʦʚʫ ʩʥʘʨʫʞʠ, ʚʥʝ ʚʳ-
ʪʷʞʥʦʛʦ h ʢʘʬʘ. ɺ ʚʳʪʷʞʥʦʤ h ʢʘʬʫ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʚʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʷ.

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʞʘʨʘ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʥʝ ʜʦʣʞʥʳ ʩʪʦʷʪʴ ʥʘ ʜʝʨʝʚʷʥʥʳʭ ʩʪʦʣʘʭ, ʧʦʜ
ʥʠʭ ʥʫʞʥʦ ʧʦʜʢʣʘʜʳʚʘʪʴ ʣʠʩʪʳ ʘʩʙʝʩʪʘ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʣʠʪʢʠ ʠʣʠ ʢʠʨʧʠʯʠ.
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ʅʝʣʴʟʷ ʩʪʘʚʠʪʴ ʩʦʩʫʜʳ ʩ ʦʛʥʝʦʧʘʩʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʘʮʝʪʦʥ, ɻ ʬʠʨʳ ʠ ʜʨ.) ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ
ʙʣʠʟʦʩʪʠ ʦʪ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ.

ʈʘʙʦʪʫ ʩ ̫ ʜʦʚʠʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʤʦʞʥʦ ʚʝʩʪʠ ʪʦʣʴʢʦ ʚ ʚʳʪʷʞʥʦʤ h ʢʘʬʫ. ʗʜʦʚʠʪʳʝ ʞʠʜʢʦʩʪʠ
ʥʝʣʴʟʷ ʚʩʘʩʳʚʘʪʴ ʨʪʦʤ ʚ ʧʠʧʝʪʢʫ, ʜʣʷ ɻ ʪʦʛʦ ʥʘʜʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʟʠʥʦʚʦʡ ʛʨʫʰʝʡ. ʉʫʭʠʝ ʨʝʘʢʪʠʚʳ
ʙʝʨʫʪ ɦ ʠʧʮʘʤʠ, ʩʦʚʦʯʢʦʤ, h ʧʘʪʝʣʝʤ, ʥʦ ʥʝ ʛʦʣʳʤʠ ʨʫʢʘʤʠ.

ʅʝʣʴʟʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ.
ʆʛʥʝʪʫʰʠʪʝʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʠʩʧʨʘʚʥʦʤ, ʛʦʪʦʚʦʤ ʢ ʧʦʣʴʟʦʚʘʥʠʶ ʩʦ-

ʩʪʦʷʥʠʠ.
ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʠʩʣʦʪʳ, ɦ ʝʣʦʯʠ ʠ ̫ ʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ ʩʣʝʜʫʝʪ ʦʪʤʝʨʠʚʘʪʴ ʤʝʨʥʳʤ ʮʠʣʠʥ-

ʜʨʦʤ, ʙʶʨʝʪʢʦʡ ʠʣʠ ʧʠʧʝʪʢʦʡ, ʩʥʘʙʞʝʥʥʦʡ ʨʝʟʠʥʦʚʦʡ ʛʨʫʰʝʡ.
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʥʘʣʠʟʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʠʩʣʦʪ ʠ ɦ ʝʣʦʯʝʡ ʞʝʣʘʪʝʣʴʥʦ ʨʘ-

ʙʦʪʘʪʴ ʚ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʯʢʘʭ. ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʩ ʚʦʜʦʡ
ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʠʚʘʪʴ ʢʠʩʣʦʪʫ ʚ ʚʦʜʫ, ʥʦ ʥʝ ʥʘʦʙʦʨʦʪ. ɺ ʩʣʫʯʘʝ ʧʦʧʘʜʘʥʠʷ ʥʘ ʪʝʣʦ ʢʠʩʣʦʪʳ ʠʣʠ
ʱʝʣʦʯʠ (ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ) ʩʣʝʜʫʝʪ ʥʝʤʝʜʣʝʥʥʦ ʫʜʘʣʠʪʴ ʩ ʦʙʦʞʞʝʥʥʦʛʦ ʤʝʩʪʘ ʦʜʝʞʜʫ ʠ ʩʪʨʫʝʡ
ʚʦʜʳ ʪʱʘʪʝʣʴʥʦ ʦʙʤʳʪʴ ʧʦʨʘʞʝʥʥʳʝ ʤʝʩʪʘ ʚ ʪʝʯʝʥʠʝ 10-15 ʤʠʥʫʪ.

ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʫʜʝʥʪ ʦʙʷʟʘʥ ʫʙʨʘʪʴ ʟʘ ʩʦʙʦʡ ʨʘʙʦʯʝʝ ʤʝʩʪʦ: ʧʦʤʳʪʴ ʧʦʩʫ-
ʜʫ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, ʧʦʪʦʤ ʩʧʦʣʦʩʥʫʪʴ ʝʝ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʦʩʪʘʚʠʪʴ ʥʘ ʩʫʰʢʫ; ʨʝʘʢʪʠ-
ʚ ,r ʦʙʨʘʟʮ  rʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ ʧʦʩʪʘʚʠʪʴ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʤʝʩʪʦ, ʚʳʪʝʨʝʪʴ ʩʪʦʣ ʩʫʭʦʡ ʪʨʷʧʢʦʡ.

ʆ ʧʨʦʭʦʞʜʝʥʠʠ ʠʥʩʪʨʫʢʪʘʞʘ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʣʝ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʥʘʩʪʦʷʱʠʤʠ ʧʨʘʚʠ-
ʣʘʤʠ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʨʘʩʧʠʩʘʪʴʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʞʫʨʥʘʣʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʫ ʩʪʘʨʰʝʛʦ ʣʘʙʦʨʘʥʪʘ ʩ
ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʧʨʦʭʦʞʜʝʥʠʷ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʄʦʞʥʦ ʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʢʣʷʥʢʘʤʠ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʪʠʚʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʝʪ ɻ ʪʠʢʝʪʢʠ ʩ

ʥʘʟʚʘʥʠʝʤ ʨʝʘʢʪʠʚʘ?
2. ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ ʦʪ ɻ ʣʝʢʪʨʦʧʨʠʙʦʨʘ?
3. ʏʝʤ ʩʣʝʜʫʝʪ ʪʫʰʠʪʴ ʚʦʟʥʠʢʰʠʡ ʧʦʞʘʨ?
4. ʏʪʦ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʩʪʫʜʝʥʪʘ ʪʦʢʦʤ?
5. ʄʦʞʥʦ ʣʠ ʧʨʠʢʘʩʘʪʴʩʷ ʛʦʣʳʤʠ ʨʫʢʘʤʠ ʢ ʯʘʩʪʷʤ ʪʝʣʘ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʥʝ ʧʦʢʨʳʪʳʤ ʦʜʝʞʜʦʡ?
6. ʂʘʢʦʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʫʪʝʯʢʠ ʛʘʟʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʛʘʟʦʚʦʡ

ʛʦʨʝʣʢʦʡ?
7. ʂʘʢ ʥʫʞʥʦ ʜʝʨʞʘʪʴ ʢʦʣʙʫ ʩ ʞʠʜʢʦʩʪʴʶ ʧʨʠ ʝʝ ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʧʣʘʤʝʥʠ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ?
8. ʄʦʞʥʦ ʣʠ ʚʜʳʭʘʪʴ ʥʝʠʟʚʝʩʪʥʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʧʨʦʙʦʚʘʪʴ ʨʝʘʢʪʠʚʳ ʥʘ ʚʢʫʩ?
9. ʂʘʢʠʝ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʚʳʪʷʞʥʦʤ h ʢʘʬʫ?
10. ʏʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʣʦʞʝʥʦ ʧʦʜ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʩʪʦʷʱʠʝ ʥʘ ʩʪʦʣʝ?
11. ʆʪ ʯʝʛʦ ʥʫʞʥʦ ʫʜʘʣʷʪʴ ʩʦʩʫʜʳ ʩ ʦʛʥʝʦʧʘʩʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ?
12. ʂʘʢʠʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ̫ ʜʦʚʠʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ?
13. ʏʝʤ ʥʫʞʥʦ ʦʪʤʝʨʠʚʘʪʴ ̫ ʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ?
14. ʏʪʦ ʢ ʯʝʤʫ ʩʣʝʜʫʝʪ ʧʨʠʣʠʚʘʪʴ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʩ ʚʦʜʦʡ?
15. ʏʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʥʘ ʪʝʣʦ ʧʦʧʘʣʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʢʠʩʣʦʪʘ ʠʣʠ ɦ ʝʣʦʯʴ?
16. ʂʘʢʦʚʳ ʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ?
17. ʏʝʤ ʜʦʣʞʝʥ ʟʘʚʝʨʰʘʪʴʩʷ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ?

ʊʝʭʥʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ [11,12]

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʠʥʘʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʚ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʧʦʟʥʘ-
ʢʦʤʠʪʴʩʷ ʩ ʪʝʭʥʠʢʦʡ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʦʡ.

ɹʦʣʴʰʠʥʩʪʚʦ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʩʪʝʢʣʷʥʥʦʡ ʭʠ-
ʤʠʯʝʩʢʦʡ ʧʦʩʫʜʳ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʭʨʫʧʢʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʣʝʛʢʦ ʨʘʟʙʠʚʘʝʪʩʷ ʧʨʠ ʥʝʦʩʪʦʨʦʞʥʦʤ
ʦʙʨʘʱʝʥʠʠ, ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ ʠ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ
ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʯʝʥʴ ʚʘʞʥʦ ʨʘʙʦʪʘʪʴ ʩ ʯʠʩʪʦʡ ʧʦʩʫʜʦʡ, ʭʦʨʦʰʦ ʧʦʤʳʪʦʡ ʠ ʦʧʦʣʦʩʥʫʪʦʡ ʜʠʩ-
ʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʄʳʪʴ ʧʦʩʫʜʫ ʩʣʝʜʫʝʪ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʪʦʛʜʘ ʦʥʘ ʣʝʛʯʝ ʦʪʤʳ-
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ʚʘʝʪʩʷ. ʇʦʩʣʝ ʦʧʦʣʘʩʢʠʚʘʥʠʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʧʦʩʫʜʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʫʰʠʪʴ ʥʘ ʣʘʙʦʨʘʪʦʨ-
ʥʦʡ ʩʫʰʠʣʢʝ ʠ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʪʴ ʚ ʩʫʭʦʡ ʧʦʩʫʜʝ.

ʃʘʙʦʨʘʪʦʨʥʘʷ ʧʦʩʫʜʘ ʙʳʚʘʝʪ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʧʨʦʙʠʨʢʠ, ʩʪʘʢʘʥʳ, ʧʣʦʩʢʦʜʦʥʥʳʝ ʠ ʢʨʫʛʣʦ-
ʜʦʥʥʳʝ ʢʦʣʙʳ ɹʫʥʟʝʥʘ, ʙʫʪʳʣʢʠ, ʩʢʣʷʥʢʠ, ʪʨʦʡʥʠʢʠ) ʠ ʤʝʨʥʘʷ ʜʣʷ ʦʪʤʝʨʠʚʘʥʠʷ ʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʞʠʜ-
ʢʦʩʪʠ. ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ ʧʠʧʝʪʢʠ, ʙʶʨʝʪʢʠ, ʤʝʨʥʳʝ ʢʦʣʙʳ ʠ ʮʠʣʠʥʜʨʳ, ʘ ʪʘʢʞʝ ʛʨʘʜʫʠʨʦʚʘʥʥʳʝ ʩʪʘʢʘ-
ʥʳ ʠ ʤʝʥʟʫʨʢʠ.

ʇʨʦʙʠʨʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʟʢʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩʦʩʫʜ ʩ ʟʘʢʨʫʛʣʝʥʥʳʤ ʜʥʦʤ ʨʘʟʥʦʡ
ʚʝʣʠʯʠʥʳ ʠ ʜʠʘʤʝʪʨʘ ʠʟ ʦʙʳʯʥʦʛʦ ʠʣʠ ʪʝʨʤʦʩʪʦʡʢʦʛʦ ʩʪʝʢʣʘ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦʡ, ʛʨʘʜʫʠʨʦ-
ʚʘʥʥʦʡ ʠʣʠ ʮʝʥʪʨʠʬʫʞʥʦʡ. ʇʨʦʩʪʳʝ ʧʨʦʙʠʨʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ
ʫʜʦʙʨʝʥʠʡ. ɻʨʘʜʫʠʨʦʚʘʥʥʘʷ ʧʨʦʙʠʨʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʪʴ ʚ ʥʝʝ ʦʧʨʝ-
ʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ. ʎʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʮʝʥʪʨʠʬʫʛʝ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʩʘʜʢʘ
ʦʪ ʨʘʩʪʚʦʨʘ.

ʍʠʤʠʯʝʩʢʠʡ ʩʪʘʢʘʥ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʦʙʳʯʥʦʛʦ ʠʣʠ ʪʝʨʤʦʩʪʦʡʢʦʛʦ ʩʪʝʢʣʘ ʝʤʢʦʩʪʴʶ ʦʪ 50 ʜʦ
1000 ʤʣ (ʤʠʣʣʠʣʠʪʨʦʚ). ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʠʣʴʪʨʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ, ʨʘʩʪʚʦʨʝʥʠʷ ʩʦʣʝʡ ʠ ʪ.ʜ.

ʂʦʣʙʳ ʙʳʚʘʶʪ ʧʣʦʩʢʦʜʦʥʥʳʝ ʠ ʢʨʫʛʣʦʜʦʥʥʳʝ ʝʤʢʦʩʪʴʶ ʦʪ 50 ʜʦ 1000 ʤʣ. ɼʣʷ ʪʠʪʨʦʚʘʥʠʷ ʠ
ʬʠʣʴʪʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʦʩʢʦʜʦʥʥʳʝ ʢʦʥʠʯʝʩʢʠʝ ʢʦʣʙʳ ʕʨʣʝʥʤʝʡʝʨʘ. ʂʨʫʛʣʦʜʦʥʥʘʷ ʢʦʣʙʘ ʩ
ʦʪʨʦʩʪʢʦʤ (ʢʦʣʙʘ ɺʶʨʮʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʝʨʝʛʦʥʢʝ ʞʠʜʢʦʩʪʝʡ, ʢʨʫʛʣʦʜʦʥʥʘʷ ʢʦʣʙʘ ʩ ʫʜʣʠʥʝʥʥʳʤ
ʛʦʨʣʦʤ (ʢʦʣʙʘ ʂʲʝʣʴʜʘʣʷ) – ʧʨʠ ʩʞʠʛʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢʠʩʣʦʪʦʡ.
ʂʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ ʩ ʦʪʨʦʩʪʢʦʤ (ʢʦʣʙʘ ɹʫʥʟʝʥʘ) ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʬʠʣʴʪʨʦʚʘʥʠʠ ʩ ʨʘʟʨʷʞʝʥʠʝʤ.

ʇʨʦʤʳʚʘʣʢʘ – ʦʙʳʯʥʘʷ ʧʣʦʩʢʦʜʦʥʥʘʷ ʢʦʣʙʘ ʝʤʢʦʩʪʴʶ 500 ʤʣ, ʚ ʢʦʪʦʨʫʶ ʥʘʣʠʚʘʶʪ ʜʠʩʪʠʣʣʠʨʦ-
ʚʘʥʥʫʶ ʚʦʜʫ ʜʣʷ ʧʨʦʤʳʚʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʳ ʧʦʩʣʝ ʚʳʤʳʚʘʥʠʷ ʝʝ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ.

ɺʦʨʦʥʢʘ – ʙʳʚʘʝʪ ʩʪʝʢʣʷʥʥʘʷ, ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʠʣʠ ʬʘʨʬʦʨʦʚʘʷ, ʜʠʘʤʝʪʨʦʤ ʦʪ 3 ʜʦ 25 ʩʤ; ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʠʣʴʪʨʦʚʘʥʠʷ ʠ ʧʝʨʝʣʠʚʘʥʠʷ ʨʘʟʥʳʭ ʞʠʜʢʦʩʪʝʡ. ɺʦʨʦʥʢʘ ɹʶʭʥʝʨʘ ʩʣʫʞʠʪ ʜʣʷ ʬʠʣʴ-
ʪʨʦʚʘʥʠʷ ʩ ʨʘʟʨʝʞʝʥʠʝʤ. ʌʘʨʬʦʨʦʚʳʝ ʚʦʨʦʥʢʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʝʢʣʷʥʥʳʭ, ʠʤʝʶʪ ʧʝʨʝʛʦʨʦʜʢʠ ʩ ʦʪ-
ʚʝʨʩʪʠʷʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʧʝʨʝʜ ʬʠʣʴʪʨʦʚʘʥʠʝʤ ʫʢʣʘʜʳʚʘʶʪ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ
ʩʤʦʯʝʥʥʫʶ ʬʠʣʴʪʨʫʝʤʦʡ ʞʠʜʢʦʩʪʴʶ ʜʣʷ ʙʦʣʝʝ ʧʣʦʪʥʦʛʦ ʧʨʠʣʝʛʘʥʠʷ ʢ ʩʝʪʯʘʪʦʡ ʧʝʨʝʛʦʨʦʜʢʝ.

ʕʢʩʠʢʘʪʦʨ – ɻ ʪʦ ʪʦʣʩʪʦʩʪʝʥʥʳʡ ʩʪʝʢʣʷʥʥʳʡ ʩʦʩʫʜ ʢʘʩʪʨʶʣʝʦʙʨʘʟʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʧʨʠ-
ʰʣʠʬʦʚʘʥʥʦʡ ʢʨʳʰʢʦʡ. ɽʛʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʙʶʢʩʦʚ, ʘʣʶʤʠʥʠʝʚʳʭ ʩʪʘʢʘʥʯʠʢʦʚ, ʬʘʨʬʦ-
ʨʦʚʳʭ ʪʠʛʣʝʡ ʧʦʩʣʝ ʩʞʠʛʘʥʠʷ. ʅʘ ʝʛʦ ʜʥʦ ʧʦʤʝʱʘʶʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʩʝʨʥʫʶ ʢʠʩ-
ʣʦʪʫ ʚ ʢʘʯʝʩʪʚʝ ʧʦʛʣʦʪʠʪʝʣʷ ʚʣʘʛʠ. ɺʥʫʪʨʠ ɻ ʢʩʠʢʘʪʦʨʘ ʠʤʝʝʪʩʷ ʬʘʨʬʦʨʦʚʘʷ ʧʦʣʦʯʢʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠ,
ʚ ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʶʪʩʷ ʬʘʨʬʦʨʦʚʳʝ ʯʘʰʢʠ, ʪʠʛʣʠ, ʙʶʢʩʳ ʠ ʩʪʘʢʘʥʯʠʢʠ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ. ʇʨʠ ʠʭ
ʧʦʤʝʱʝʥʠʠ ʚ ɻ ʢʩʠʢʘʪʦʨ ʢʨʳʰʢʫ ʩʣʝʜʫʝʪ ʩʜʚʠʥʫʪʴ ʚ ʩʪʦʨʦʥʫ (ʥʝ ʧʦʜʥʠʤʘʪʴ) ʠ ʩʥʦʚʘ ʧʝʨʝʜʚʠʥʫʪʴ ʥʘ
ʧʨʝʞʥʝʝ ʤʝʩʪʦ, ʯʪʦʙʳ ʚʦʚʥʫʪʨʴ ʥʝ ʧʦʧʘʜʘʣ ʚʦʟʜʫʭ. ʉ ʮʝʣʴʶ ʛʝʨʤʝʪʠʟʘʮʠʠ ʦʙʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʢʨʳʰʢʠ
ʠ ɻ ʢʩʠʢʘʪʦʨʘ) ʩʣʝʜʫʝʪ ʩʤʘʟʘʪʴ ʚʘʟʝʣʠʥʦʤ, ʪʦʛʜʘ ʢʨʳʰʢʘ ʣʝʛʢʦ ʩʜʚʠʛʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ. ʇʨʠ ʧʝʨʝʥʦʩʝ
ʵʢʩʠʢʘʪʦʨʘ ʢʨʳʰʢʫ ʥʫʞʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴ ʨʫʢʦʡ, ʠʥʘʯʝ ʦʥʘ ʤʦʞʝʪ ʩʦʩʢʦʣʴʟʥʫʪʴ ʠ ʫʧʘʩʪʴ ʥʘ ʧʦʣ. ɺʳ-
ʥʫʪʳʝ ʠʟ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʛʦʨʷʯʠʝ ʪʠʛʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʧʦʤʝʩʪʠʪʴ ʥʘ ʘʩʙʝʩʪʦʚʳʡ ʣʠʩʪ ʥʘ 2-3
ʤʠʥʫʪʳ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʦʧʫʩʪʠʪʴ ʚ ɻ ʢʩʠʢʘʪʦʨ.

ʇʠʧʝʪʢʠ – ʩʣʫʞʘʪ ʜʣʷ ʪʦʯʥʦʛʦ ʦʪʤʝʨʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ, ʙʳʚʘʶʪ ʧʨʦʩʪʳʝ ʠ ʛʨʘʜʫʠʨʦʚʘʥʥʳʝ. ʇʨʦ-
ʩʪʳʝ ʧʠʧʝʪʢʠ (ʧʠʧʝʪʢʘ ʄʦʨʘ) ʠʤʝʶʪ ʫʟʢʫʶ ʠ ʨʘʩʰʠʨʝʥʥʫʶ ʯʘʩʪʠ. ʅʘ ʨʘʩʰʠʨʝʥʥʦʡ ʯʘʩʪʠ ʫʢʘʟʳʚʘ-
ʝʪʩʷ ʦʙʲʝʤ (10, 25, 50, 100 ʤʣ), ʘ ʥʘ ʫʟʢʦʡ ʠʤʝʝʪʩʷ ʤʝʪʢʘ ʚ ʚʠʜʝ ʢʨʫʛʦʚʦʡ ʯʝʨʪʳ, ʜʦ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ
ʥʘʙʠʨʘʪʴ ʞʠʜʢʦʩʪʴ.

ʇʠʧʝʪʢʠ ʙʳʚʘʶʪ ʥʘ 1, 2, 5, 10, 15, 25, 50, 100 ʤʣ; ʦʥʠ ʠʤʝʶʪ ʦʜʥʫ ʤʝʪʢʫ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ
ʦʪʤʝʨʠʚʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ. ʇʦʤʠʤʦ ʥʠʭ ʙʳʚʘʶʪ ʧʠʧʝʪʢʠ ʛʨʘʜʫʠʨʦʚʘʥʥʳʝ ʥʘ 5 ʠ
10 ʤʣ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʥʝʩʝʥ  rʜʝʣʝʥʠʷ ʯʝʨʝʟ ʢʘʞʜʫʶ ʜʝʩʷʪʫʶ ʜʦʣʶ ʤʠʣʣʠʣʠʪʨʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝ-
ʨʠʪʴ ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 5 ʠ 10 ʤʠʣʣʠʣʠʪʨʦʚ.

ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʠʧʝʪʢʦʡ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʩʪʝʢʘʥʠʷ ʠʟ ʥʝʝ ʞʠʜʢʦʩʪʠ ʥʝʣʴʟʷ ʚʳʜʫʚʘʪʴ
ʦʩʪʘʚʰʝʝʩʷ ʢʦʣʠʯʝʩʪʚʦ, ʥʫʞʥʦ ʢʦʥʯʠʢʦʤ ʧʠʧʝʪʢʠ ʧʨʠʢʦʩʥʫʪʴʩʷ ʢ ʩʪʝʥʢʝ ʧʦʩʫʜʳ ʠ ʚʳʜʝʨʞʘʪʴ ʚ ʪʘ-
ʢʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʣʤʠʥʫʪʳ: ʚʝʩʴ ʧʦʣʦʞʝʥʥʳʡ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʩʪʝʯʝʪ ʟʘ ɻ ʪʦ ʚʨʝʤʷ.

ɹʶʨʝʪʢʘ – ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʫʶ ʪʨʫʙʢʫ ʥʘ 50 ʤʣ, ʟʘʢʨʝʧʣʝʥʥʫʶ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ
ʰʪʘʪʠʚʝ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʥʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʪʝʢʣʷʥʥʳʤ ʩʣʠʚʦʤ, ʧʨʠʢʨʝʧʣʷʝʤʳʤ ʢ ʙʶʨʝʪʢʝ ʨʝʟʠ-
ʥʦʚʦʡ ʪʨʫʙʢʦʡ. ʅʘʜ ʩʣʠʚʦʤ ʠʤʝʝʪʩʷ ʩʪʝʢʣʷʥʥʳʡ ʢʨʘʥʠʢ, ʚʨʘʱʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ
ʩʪʦʢ ʞʠʜʢʦʩʪʠ ʠʟ ʙʶʨʝʪʢʠ. ɹʶʨʝʪʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ, ʧʦʰʝʜ-
ʰʝʡ ʥʘ ʪʠʪʨʦʚʘʥʠʝ. ʅʘ ʩʪʝʥʢʠ ʙʶʨʝʪʢʠ ʥʘʥʝʩʝʥʳ ʜʝʣʝʥʠʷ, ʫʢʘʟʳʚʘʶʱʠʝ ʤʠʣʣʠʣʠʪʨʳ ʞʠʜʢʦʩʪʠ.
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ɹʶʨʝʪʢʘ ʛʨʘʜʫʠʨʦʚʘʥʘ ʥʘ ʤʠʣʣʠʣʠʪʨʳ ʠ ʜʝʩʷʪʳʝ ʜʦʣʠ ʤʠʣʣʠʣʠʪʨʘ. ɽʝ ʟʘʢʨʝʧʣʷʶʪ ʚ h ʪʘʪʠʚ ʚ ʚʝʨ-
ʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɹʶʨʝʪʢʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʠʪʨʦʚʘʥʠʝ ʚʳʪʷʞʝʢ, ʥʘʧʨʠʤʝʨ, ʧʦʯʚʝʥʥʘʷ ʚʳʪʷʞʢʘ
ʪʠʪʨʫʝʪʩʷ ɦ ʝʣʦʯʴʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʥʜʠʢʘʪʦʨʘ ʬʝʥʦʣʬʪʘʣʝʠʥʘ
ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʣʘʙʦʨʦʟʦʚʦʡ ʦʢʨʘʩʢʠ ʚʳʪʷʞʢʠ. ʇʨʠ ɻ ʪʦʤ ɦ ʝʣʦʯʴ ʚ ʙʶʨʝʪʢʫ ʩʣʝʜʫʝʪ ʥʘʣʠʚʘʪʴ ʩʚʝʨʭʫ
ʯʝʨʝʟ ʩʪʝʢʣʷʥʥʫʶ ʚʦʨʦʥʢʫ. ʂʦʣʠʯʝʩʪʚʦ ʩʣʠʪʦʡ ɦ ʝʣʦʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʜʝʣʝʥʠʷʤ ʙʶʨʝʪʢʠ, ʧʨʠʯʝʤ
ʱʝʣʦʯʴ ʥʘʣʠʚʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʥʠʞʥʠʡ ʢʨʘʡ ʤʝʥʠʩʢʘ ʢʘʩʘʣʩʷ ʚʝʨʭʥʝʛʦ ʜʝʣʝʥʠʷ ʙʶʨʝʪʢʠ. ʆʪʩʯʝʪ
ʜʝʣʝʥʠʡ ʧʦ ʙʶʨʝʪʢʝ ʪʘʢʞʝ ʩʥʠʤʘʝʪʩʷ ʧʦ ʥʠʞʥʝʤʫ ʢʨʘʶ ʤʝʥʠʩʢʘ ʥʘ ʫʨʦʚʥʝ ʛʣʘʟʘ.

ʄʝʨʥʘʷ ʢʦʣʙʘ – ɻ ʪʦ ʦʙʳʯʥʘʷ ʧʣʦʩʢʦʜʦʥʥʘʷ ʢʦʣʙʘ ʩ ʜʣʠʥʥʳʤ ʫʟʢʠʤ ʛʦʨʣʳʰʢʦʤ ʩ ʢʨʫʛʦʚʦʡ ʤʝʪ-
ʢʦʡ, ʜʦ ʢʦʪʦʨʦʡ ʥʘʣʠʚʘʶʪ ʞʠʜʢʦʩʪʴ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʙʦʨʘ ʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʜʣʷ
ʘʥʘʣʠʟʘ, ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʨʘʩʪʚʦʨʘ ʪʦʯʥʦ ʟʘʜʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʠʪʨʦʚʘʥʥʳʭ ʨʘ-
ʩʪʚʦʨʦʚ. ʄʝʨʥʳʝ ʢʦʣʙʳ ʙʳʚʘʶʪ ʦʙʲʝʤʦʤ 50, 100, 500, 1000 ʤʣ. ɾʠʜʢʦʩʪʴ ʥʘʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʚʦʨʦʥʢʫ
ʜʦ ʯʝʨʪʳ (ʤʝʪʢʠ), ʫʢʘʟʳʚʘʶʱʝʡ ʦʙʲʝʤ, ʥʘ ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʘʥʘ ʢʦʣʙʘ. ʅʠʞʥʠʡ ʢʨʘʡ ʤʝʥʠʩʢʘ ʜʦʣʞʝʥ
ʢʘʩʘʪʴʩʷ ʯʝʨʪʳ.

ʄʝʨʥʳʝ ʮʠʣʠʥʜʨʳ ʠ ʤʝʥʟʫʨʢʠ – ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʙʦʨʘ ʞʠʜʢʦʩʪʠ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʚ ʪʝʭ
ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ
ʢʠʩʣʦʪ ʠ ɦ ʝʣʦʯʝʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʳʝ ʪʦʣʩʪʦʩʪʝʥʥʳʝ ʩʦʩʫʜʳ ʨʘʟʥʦʡ ʝʤʢʦʩʪʠ ʩ
ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʘʨʫʞʥʦʡ ʩʪʝʥʢʝ ʜʝʣʝʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʙʲʝʤʫ ʞʠʜʢʦʩʪʠ ʚ ʤʠʣʣʠʣʠʪʨʘʭ.

ʂʘʧʝʣʴʥʠʮʘ – ɻ ʪʦ ʥʝʙʦʣʴʰʦʡ ʩʪʝʢʣʷʥʥʳʡ ʩʦʩʫʜ (ʩʢʣʷʥʢʘ ʝʤʢʦʩʪʴʶ 40-50 ʤʣ) ʩ ʤʘʣʝʥʴʢʦʡ ʧʠʧʝʪ-
ʢʦʡ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʥʘʣʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ ʧʦ ʢʘʧʣʷʤ. ʆʥʘ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʥʜʠʢʘʪʦ-
ʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʣʠʚʘʶʪ ʚ ʩʦʩʫʜ ʩ ʞʠʜʢʦʩʪʴʶ ʧʦ ʢʘʧʣʷʤ ʜʦ ʠʟʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʢʨʘʩʢʠ.

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ, ʦʩʦʙʝʥʥʦ ʩʝʨʠʡʥʳʭ ʘʥʘʣʠʟʦʚ, ʥʘ ʧʦʩʫʜʝ ʩʣʝʜʫʝʪ ʧʠʩʘʪʴ ʠʣʠ ʥʦʤʝ-
ʨʘ, ʠʣʠ ʥʘʜʧʠʩʠ. ʅʘ ʩʪʝʢʣʷʥʥʦʡ ʧʦʩʫʜʝ (ʢʦʣʙʳ, ʩʪʘʢʘʥʳ, ʧʨʦʙʠʨʢʠ ʠ ʜʨ.), ʥʝ ʧʦʜʚʝʨʛʘʶʱʝʡʩʷ ʥʘʛʨʝ-
ʚʘʥʠʶ, ʧʠʩʘʪʴ ʤʦʞʥʦ ʚʦʩʢʦʚʳʤ ʢʘʨʘʥʜʘʰʦʤ ʧʦ ʩʫʭʦʤʫ ʩʪʝʢʣʫ. ʅʘ ʩʪʝʢʣʷʥʥʳʭ ʙʶʢʩʘʭ ʠ ʬʘʨʬʦʨʦ-
ʚʳʭ ʯʘʰʢʘʭ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʧʨʦʢʘʣʠʚʘʥʠʶ, ʥʦʤʝʨʘ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʧʨʦʩʪʳʤ ʢʘʨʘʥʜʘʰʦʤ ʥʘ ʤʘʪʦ-
ʚʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʩʧʝʮʠʘʣʴʥʦ ʦʩʪʘʚʣʷʝʤʳʭ ʜʣʷ ɻ ʪʦʡ ʮʝʣʠ. ʅʘ ʬʘʨʬʦʨʦʚʳʭ ʪʠʛʣʷʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ
ʜʣʷ ʦʟʦʣʝʥʠʷ ʚʝʱʝʩʪʚ ʠ ʧʨʦʢʘʣʠʚʘʥʠʷ, ʥʦʤʝʨʘ ʧʨʦʩʪʘʚʣʷʶʪʩʷ 0,5%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʥʦʛʦ ʞʝʣʝʟʘ
ʧʨʠ ʧʦʤʦʱʠ ʦʩʪʨʦ ʦʪʪʦʯʝʥʥʦʡ ʜʝʨʝʚʷʥʥʦʡ ʧʘʣʦʯʢʠ.

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʥʦʛʠʭ ʘʥʘʣʠʟʦʚ ʪʨʝʙʫʝʪʩ  ̫ʬʠʣʴʪʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʪʩ  ̫ʥʘ ʩʪʝʢʣʷʥʥʳʭ
ʚʦʨʦʥʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʠʘʤʝʪʨʘ ʧʨʠ ʧʦʤʦʱʠ ʬʠʣʴʪʨʘ. ʌʠʣʴʪʨʳ ʙʳʚʘʶʪ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚ-
ʣʝʥʠʷ (ʙʝʟʟʦʣʴʥʳʝ) ʠ ʩʘʤʦʜʝʣʴʥʳʝ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʠʟ ʣʠʩʪʦʚ ʠʣʠ ʨʫʣʦʥʦʚ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ.
ʆʥʠ ʚʳʨʝʟʘʶʪʩʷ ʚ ʬʦʨʤʝ ʢʨʫʛʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚʦʨʦʥʢʠ. ʇʨʠʤʝʥʷʶʪʩʷ ʬʠʣʴʪʨʳ ʧʨʦʩʪʳʝ ʠ ʩʢʣʘʜʯʘ-
ʪʳʝ. ʇʨʦʩʪʦʡ ʬʠʣʴʪʨ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʩʢʣʘʜʳʚʘʥʠʷ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ ʚ ʬʦʨʤʝ ʢʨʫʛʘ ʚʜʚʦʝ.
ʆʥ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʜʣʷ ʩʤʳʚʘ ʦʩʘʜʢʘ. ʇʨʠ ɻ ʪʦʤ ʬʠʣʴʪʨ, ʚʣʦʞʝʥʥʳʡ ʚ ʚʦʨʦʥʢʫ, ʜʦʣʞʝʥ ʧʣʦʪʥʦ ʧʨʠʣʝ-
ʛʘʪʴ ʢ ʩʪʝʥʢʘʤ ʚʦʨʦʥʢʠ ʠ ʦʧʫʩʢʘʪʴʩʷ ʜʦ ʩʘʤʦʛʦ ʩʫʞʝʥʠʷ ʝʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʬʠʣʴʪʨʦʤ ʠ
ʩʪʝʥʢʦʡ ʚʦʨʦʥʢʠ ʥʝ ʙʫʜʝʪ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ ʠ ʬʠʣʴʪʨʦʚʘʥʠʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʙʳʩʪʨʝʝ.

ʉʢʣʘʜʯʘʪʳʡ ʬʠʣʴʪʨ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʬʠʣʴʪʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʡ ʙʦʣʪʫʰʢʠ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʙʳʩʪʨʦ-
ʛʦ ʬʠʣʴʪʨʦʚʘʥʠʷ. ʆʥ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʩʢʣʘʜʳʚʘʥʠʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʦ ʜʠʘʤʝʪʨʫ ʚʯʝʪʚʝʨʦ ʠ
ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʪʜʝʣʠʪʴ ʥʝʨʘʩʪʚʦʨʠʚʰʠʡʩʷ ʦʩʪʘʪʦʢ ʦʪ ʨʘʩʪʚʦʨʘ.

ɼʠʘʤʝʪʨ ʬʠʣʴʪʨʘ ʩʣʝʜʫʝʪ ʧʦʜʙʠʨʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʫʢʣʘʜʢʝ ʝʛʦ ʚ ʚʦʨʦʥʢʫ ʚʝʨʭʥʠʡ ʢʨʘʡ ʬʠʣʴʪ-
ʨʘ ʥʘ 0,5 ʩʤ ʥʝ ʜʦʭʦʜʠʣ ʜʦ ʢʨʘʷ ʚʦʨʦʥʢʠ, ʘ ʪʝʤ ʙʦʣʝʝ ʥʝ ʚʳʩʪʫʧʘʣ ʥʘʜ ʢʨʘʝʤ ʚʦʨʦʥʢʠ.

ʂʨʦʤʝ ʩʪʝʢʣʷʥʥʦʡ ʧʦʩʫʜʳ ʚ ʧʦʯʚʝʥʥʦʡ (ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ) ʣʘʙʦʨʘʪʦʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʨʬʦʨʦʚʘʷ
ʧʦʩʫʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʘʰʢʠ ʜʠʘʤʝʪʨʦʤ 10 ʩʤ, ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʝ, ʪʠʛʣʠ, ʩʪʘʢʘʥʳ ʠ ʢʨʫʞʢʠ. ʀʭ ʤʦʞʥʦ
ʥʘʛʨʝʚʘʪʴ ʥʘ ʦʪʢʨʳʪʦʤ ʧʣʘʤʝʥʠ ʠ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʦʯʥʝʝ
ʩʪʝʢʣʷʥʥʦʡ ʧʦʩʫʜʳ.

ʏʘʰʢʫ ʬʘʨʬʦʨʦʚʫʶ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʚʳʧʘʨʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʠʪʨʘ-
ʪʦʚ ʧʦ ʤʝʪʦʜʫ ɻʨʘʥʜʚʘʣʴ-ʃʷʞʫ; ʚʳʧʘʨʠʚʘʶʪ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʜʦ ʧʦʣʫʯʝʥʠʷ ʩʫʭʦʛʦ ʦʩʘʜʢʘ. ʅʘ ʥʘ-
ʨʫʞʥʦʡ ʩʪʦʨʦʥʝ ʯʘʰʢʠ ʧʨʦʩʪʳʤ ʢʘʨʘʥʜʘʰʦʤ ʩʪʘʚʠʪʩʷ ʥʦʤʝʨ.

ʊʠʛʣʠ ʬʘʨʬʦʨʦʚʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʢʘʣʠʚʘʥʠʷ ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʞʠʛʘʥʠʷ ʥʘ-
ʚʝʩʢʠ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʳʨʦʡ ʟʦʣʳ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ.

ʉʪʘʢʘʥʳ ʠ ʢʨʫʞʢʠ ʬʘʨʬʦʨʦʚʳʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʥʘʛʨʝʚʘʥʠʷ ʞʠʜʢʦʩʪʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 250-3000ʉ.
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʬʘʨʬʦʨʦʚʳʝ ʩʪʫʧʢʠ ʩ ʧʝʩʪʠʢʦʤ ʜʣʷ

ʠʟʤʝʣ ʯɹʝʥʠʷ ʧʦʯʚʳ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʦ ʩʦʩʪʦʷʥʠʷ ʪʦʥʢʦʡ ʤʫʢʠ.
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʳʪʴʝ ʠ ʩʫʰʢʘ ʣʘʙʦʨʘʪʦʨ-

ʥʦʡ ʧʦʩʫʜʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʯʠʩʪʦʡ. ʇʦʩʫʜʫ ʥʝʦʙʭʦʜʠʤʦ ʤʳʪʴ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʧʨʦ-
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ʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ɽʩʣʠ ʚ ʧʦʩʫʜʝ ʙʳʣ ʢʘʢʦʡ-ʪʦ ʦʩʘʜʦʢ, ʪʦ ʝʝ ʥʘʜʦ ʤʳʪʴ ʩ ʧʦʤʦʱʴʶ ʝʨʰʘ; ʚʦ ʚʩʝʭ
ʩʣʫʯʘʷʭ ʝʝ ʩʣʝʜʫʝʪ ʧʨʦʤʳʪʴ ʩʥʘʯʘʣʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, ʘ ʧʦʪʦʤ ʩʧʦʣʦʩʥʫʪʴ 2-3 ʨʘʟʘ ʜʠʩʪʠʣʣʠ-
ʨʦʚʘʥʥʦʡ. ɽʩʣʠ ʧʦʩʫʜʘ ʥʝ ʦʪʤʳʚʘʝʪʩʷ ʝʨʰʦʤ ʠ ʚʦʜʦʡ, ʪʦ ʧʨʠʤʝʥʷʶʪ ʭʠʤʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ (ʭʨʦ-
ʤʦʚʫʶ ʩʤʝʩʴ, ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ, ʩʤʝʩʴ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ ʧʝʨʝʢʠʩʴʶ ʚʦʜʦʨʦʜʘ ʠ ʜʨ.).

ɺʳʤʳʪʫʶ ʧʦʩʫʜʫ ʩʣʝʜʫʝʪ ʚʳʩʫʰʠʪʴ ʥʘ ʩʫʰʠʣʴʥʦʡ ʜʦʩʢʝ, ʥʘʜʝʚ ʥʘ ʢʦʣʳʰʢʠ, ʠʣʠ ʚ ʩʫʰʠʣʴʥʦʤ
ʰʢʘʬʫ.

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦʯʚ  rʪʨʝʙʫʝʪʩʷ ʚʟʷʪʠʝ ʥʘʚʝʩʢʠ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ
ʚʝʩʘʭ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ. ʆʙʳʯʥʦ ʥʘʚʝʩʢʫ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ (ʢʦʨʦʤʳʩʣʦʚʳʭ) ʚʝʩʘʭ ʩ
ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛʨʘʤʤʘ. ʇʝʨʝʜ ʚʟʚʝʰʠʚʘʥʠʝʤ ʠʭ ʩʣʝʜʫʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʙʘʣʘʥʩʠʨʘʤʠ ʠ ʫʩʪʘʥʦ-
ʚʠʪʴ ʥʘ ʥʝʡʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɿʘʪʝʤ ʥʘʚʝʩʢʘ ʚʝʱʝʩʪʚʘ ʥʘʩʳʧʘʝʪʩʷ ʥʘ ʣʠʩʪʦʢ ʧʝʨʛʘʤʝʥʪʥʦʡ ʙʫʤʘ-
ʛʠ ʠʣʠ ʢʘʣʴʢʠ ʠ ʢʣʘʜʝʪʩʷ ʥʘ ʣʝʚʫʶ ʯʘʰʢʫ ʚʝʩʦʚ; ʥʘ ʧʨʘʚʫʶ ʯʘʰʢʫ ʜʣʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʢʣʘʜʝʪʩʷ
ʘʥʘʣʦʛʠʯʥʳʡ ʣʠʩʪʦʢ ʙʫʤʘʛʠ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʟʚʝʰʠʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʚʝʩʦʚ ʠ ʧʠʥʮʝʪʘ. ɺʟʚʝʰʠ-
ʚʘʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʢʦʥʯʝʥʥʳʤ, ʝʩʣʠ ʩʪʨʝʣʢʘ ʚʝʩʦʚ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʝ h ʢʘʣʳ
ʚʝʩʦʚ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʟʚʝʰʠʚʘʥʠʷ ʨʘʟʥʦʚʝʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʣʦʞʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʨʦʙʢʫ.

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ h ʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ɻ ʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʩʳ (ɺʃʊʂ-500 ʠ ʜʨ.),
ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚʟʚʝʰʠʚʘʥʠʝ ʙʝʟ ʨʘʟʥʦʚʝʩ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ ɻ ʪʦʪ ʧʨʦʮʝʩʩ.
ʇʝʨʝʜ ʚʟʚʝʰʠʚʘʥʠʝʤ ʥʘ ʪʘʢʠʭ ʚʝʩʘʭ ʠʭ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʢʦʡ ʥʘ
ʥʫʣʝʚʦʝ ʜʝʣʝʥʠʝ.

ʂʨʦʤʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʝʩʳ ʜʣʷ ʦʪʙʦʨʘ ʥʘʚʝʩʦʢ ʤʘʣʦ-
ʛʦ ʨʘʟʤʝʨʘ. ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʥʘ ɻ ʪʠʭ ʚʝʩʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 0,0001 ʛʨʘʤ-
ʤʘ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʥʠʭ ʩʣʝʜʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ:

- ʥʘ ʯʘʰʢʫ ʚʝʩʦʚ ʥʝ ʢʣʘʩʪʴ ʛʦʨʷʯʠʝ, ʩʳʨʳʝ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʠʩʪʳʝ ʧʨʝʜʤʝʪʳ;
- ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘʚʝʩʢʠ ʠ ʨʘʟʥʦʚʝʩʦʚ ʥʘ ʯʘʰʢʠ ʦʪʢʨʳʚʘʪʴ ʪʦʣʴʢʦ ʙʦʢʦʚʳʝ ʜʚʝʨʮʳ ʚʝʩʦʚ, ʟʘʪʝʤ

ʠʭ ʩʣʝʜʫʝʪ ʟʘʢʨʳʪʴ ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʨʦʠʟʚʦʜʠʪʴ ʚʟʚʝʰʠʚʘʥʠʝ;
- ʥʝ ʩʣʝʜʫʝʪ ʪʨʦʛʘʪʴ ʨʫʢʘʤʠ ʯʘʰʢʠ ʚʝʩʦʚ; ʘʨʨʝʪʠʨʦʚʘʥʠʝ ʚʝʩʦʚ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʣʘʚʥʳʤ ʧʦʚʦ-

ʨʦʪʦʤ ʨʫʢʦʷʪʢʠ ʨʳʯʘʛʘ ʜʦ ʦʪʢʘʟʘ ʚ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʯʘʶʱʝʡʩʷ ʩʪʨʝʣʢʠ ʚʝʩʦʚ ʫ ʥʫʣʷ
ʰʢʘʣʳ;

- ʥʘʚʝʩʢʫ ʤʘʪʝʨʠʘʣʘ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʟʚʝʩʠʪʴ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ, ʯʪʦʙʳ ʙʳʩʪʨʝʝ ʤʦʞʥʦ
ʙʳʣʦ ʚʟʚʝʩʠʪʴ, ʟʘʪʝʤ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʙʦʣʝʝ ʪʦʯʥʦ, ʠ ʠʟʙʝʞʘʪʴ ʦʪʩʳʧʘʥʠʷ ʥʘ ʯʘʰʢʝ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɺ ʢʘʢʦʡ ʧʦʩʫʜʝ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ?
2. ʏʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʨʥʦʡ ʧʦʩʫʜʝ?
3. ʏʪʦ ʪʘʢʦʝ ʧʠʧʝʪʢʘ ʠ ʜʣʷ ʯʝʛʦ ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ?
4. ʂʘʢ ʧʨʘʚʠʣʴʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʠʧʝʪʢʦʡ?
5. ʏʪʦ ʪʘʢʦʝ ʙʶʨʝʪʢʘ, ʜʣʷ ʯʝʛʦ ʠ ʢʘʢ ʝʶ ʥʫʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ?
6. ʂʘʢ ʠ ʜʣʷ ʯʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʪʠʪʨʦʚʘʥʠʝ?
7. ʂʘʢʠʝ ʙʳʚʘʶʪ ʤʝʨʥʳʝ ʢʦʣʙʳ ʠ ʜʣʷ ʯʝʛʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ?
8. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʨʥʳʝ ʮʠʣʠʥʜʨʳ ʠ ʤʝʥʟʫʨʢʠ?
9. ʏʝʤ ʩʪʘʚʷʪʩʷ ʥʦʤʝʨʘ ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʦʩʫʜʝ, ʬʘʨʬʦʨʦʚʳʭ ʯʘʰʢʘʭ ʠ ʬʘʨʬʦʨʦʚʳʭ ʪʠʛʣʷʭ ʜʣʷ

ʦʟʦʣʝʥʠʷ?
10. ʏʝʤ ʧʨʦʚʦʜʠʪʩʷ ʬʠʣʴʪʨʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ?
11. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʛʣʘʜʢʠʡ ʠ ʩʢʣʘʜʯʘʪʳʡ ʬʠʣʴʪʨʳ?
12. ʂʘʢ ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʚʦʨʦʥʢʝ ʛʣʘʜʢʠʡ ʬʠʣ ʪɹʨ?
13. ʂʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʜʠʘʤʝʪʨ ʛʣʘʜʢʦʛʦ ʬʠʣʴʪʨʘ?
14. ʂʘʢ ʚʟʚʝʰʠʚʘʝʪʩʷ ʥʘʚʝʩʢʘ ʧʦʯʚʳ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʢʦʨʦʤʳʩʣʦʚʳʭ ʚʝʩʘʭ?
15. ʂʘʢ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ɻ ʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʩʳ ʪʠʧʘ ɺʃʊʂ-500?
16. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʝʩʳ?
17. ʂʘʢʠʝ ʧʨʘʚʠʣʘ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʚʟʚʝʰʠʚʘʥʠʠ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ?
18. ʏʪʦ ʜʦʣʞʥʦ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʚʟʚʝʰʠʚʘʥʠʶ ʥʘʚʝʩʢʠ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ?

 ɿʘʢʣʶʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦ ʟʥʘʥʠʠ ʩʪʫʜʝʥʪʘ ʦʩʥʦʚʥʳʭ ʧʨʘʚʠʣ
ʪʝʭʥʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ
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ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ [2,9,11,12,17,19,20]

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʭʦʟʷʡʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʭʦʨʦʰʦ ʟʥʘʪʴ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ
ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ʉ ɻ ʪʦʡ ʮʝʣʴʶ ʧʨʦʚʦʜʷʪ ʧʦʯʚʝʥʥʦ-ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ, ʢʦʪʦʨʦʝ ʧʦ-
ʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʅ) ʠ ʩʪʝʧʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʧʠʪʘʪʝʣʴʥʳ-
ʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɿʥʘʥʠʝ ɻ ʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ
ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʜʦʙʨʝʥʠʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ.

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʪʱʘʪʝʣʴʥʦʩʪʠ ʦʪʙʦʨʘ
ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ.

ʇʨʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʶʪ ʧʦʯʚʫ, ʨʘʩʪʝʥʠʷ, ʫʜʦʙ-
ʨʝʥʠʷ, ʢʦʨʤʘ. ɼʣʷ ɻ ʪʦʡ ʮʝʣʠ ʦʪʙʠʨʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ (400-500 ʛʨʘʤʤʦʚ), ʢʦʪʦ-
ʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʟʮʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʚʟʷʪʦʝ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʤ ʦʙʨʘʟʮʦʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʯʚʝʥʥʦ-ʘʛʨʦʭʠʤʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʯʚʝʥʥʳʤ ʙʫ-
ʨʦʤ ʠʣʠ ʣʦʧʘʪʦʡ ʦʪʙʠʨʘʶʪ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʦʥ ̫ ʚʣʷ-
ʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʙʨʘʟʮʦʤ.

ʀʟ ʥʝʩʢʦʣʴʢʠʭ (4-5) ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʧʫʪʝʤ ʠʭ ʤʝ-
ʭʘʥʠʯʝʩʢʦʛʦ ʩʤʝʰʠʚʘʥʠʷ (1-2 ʢʛ). ʆʥ ʠʩʢʣʶʯʘʝʪ ɻ ʣʝʤʝʥʪ ʩʣʫʯʘʡʥʦʩʪʠ ʠ ʙʦʣʝʝ ʧʦʣʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ
ʫʯʘʩʪʦʢ, ʩ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʦʥ ʦʪʙʠʨʘʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʧʦʯʚʳ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ
ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʧʦʯʚʝʥʥʦʡ ʨʘʟʥʦʩʪʠ. ʏʝʤ ʙʦʣʴʰʝ ʚʟʷʪʦ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʭ ʦʙʨʘʟʮʦʚ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʠʣʠ ʧʦʣʷ, ʪʝʤ ʪʦʯʥʝʝ ʦʥ ʦʪʨʘʞʘʝʪ ʩʚʦʡʩʪʚʘ
ʧʦʯʚʝʥʥʦʡ ʨʘʟʥʦʩʪʠ. ʇʨʠ ʚʟʷʪʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʥʝʭʘʨʘʢʪʝʨʥʳʝ ʤʝʩʪʘ ʚ
ʧʦʣʝ ʠʣʠ ʚ ʣʝʩʫ (ʟʘʧʘʜʠʥʳ, ʤʦʯʝʞʠʥʳ, ʢʫʯʠ ʥʘʚʦʟʘ ʠʣʠ ʣʠʩʪʦʚʦʛʦ ʦʧʘʜʘ, ʤʝʩʪʘ ʠʟ-ʧʦʜ ʢʫʯ ʫʜʦʙʨʝʥʠʡ
ʠ ʪ.ʜ.). ɺ ʤʝʩʪʘʭ ʚʟʷʪʠʷ ʦʙʨʘʟʮʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʯʠʩʪʦʡ ʣʦʧʘʪʦʡ ʫʜʘʣʠʪʴ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴ, ʯʪʦʙʳ ʚ ʦʙʨʘʟʝʮ ʥʝ ʧʦʧʘʣʠ ʦʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ. ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʦʪʙʠʨʘʪʴ ʚ ʩʦʩʪʦʷʥʠʠ
ʫʤʝʨʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ (ʯʪʦʙʳ ʧʦʯʚʘ ʥʝ ʧʨʠʣʠʧʘʣʘ ʢ ʣʦʧʘʪʝ).

ʉʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ, ʚʳ-
ʩʳʧʘʝʪʩʷ ʚ ʤʘʪʝʨʯʘʪʳʡ ʤʝʰʦʯʝʢ ʠʣʠ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʧʘʢʝʪ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʘʝʪʩʷ ʬʘʥʝʨʥʦʡ ʙʠʨʢʦʡ
ʠʣʠ ʢʘʨʪʦʥʥʦʡ ɻ ʪʠʢʝʪʢʦʡ. ʅʘ ʥʝʡ ʧʨʦʩʪʳʤ ʤʷʛʢʠʤ ʢʘʨʘʥʜʘʰʦʤ ʥʫʞʥʦ ʥʘʧʠʩʘʪʴ ʥʦʤʝʨ ʦʙʨʘʟʮʘ, ʤʝʩ-
ʪʦ ʠ ʛʣʫʙʠʥʫ ʦʪʙʦʨʘ, ʥʦʤʝʨ ʜʝʣʷʥʢʠ, ʜʘʪʫ ʦʪʙʦʨʘ ʦʙʨʘʟʮʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝ ɻ ʪʠ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʟʮʘ
ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʧʦʣʝʚʦʡ ʞʫʨʥʘʣ.

ʆʪʙʦʨ ʦʙʨʘʟʮʘ ʧʦʯʚʳ ̫ ʚʣʷʝʪʩʷ ʦʯʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʘʪʦʯʥʫʶ
ʥʘʜʝʞʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. ɽʛʦ ʧʨʦʠʟʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ
ɻʆʉʊʦʤ 28168 [2,7,8,9,11,12]. ɺ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʮ  rʦʪʙʠʨʘʶʪ ʨʘʚʥʦʤʝʨʥʦ
ʧʦ ʭʦʜʫ ʤʘʨʰʨʫʪʘ ʯʝʨʝʟ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʘ ʧʦʣʷʭ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ, ʥʘ ʛʨʷʜʢʘʭ ʤʝʞʜʫ ʧʦʩʝʚʥʳ-
ʤʠ ʩʪʨʦʯʢʘʤʠ ʠʣʠ ʨʷʜʘʤʠ ʧʦʩʘʜʢʠ ʩʘʞʝʥʮʝʚ. ʅʦʤʝʨ ʩʤʝʰʘʥʥʦʛʦ ʦʙʨʘʟʮʘ, ʦʪʦʙʨʘʥʥʦʛʦ ʚ ʣʝʩʥʦʤ
ʧʠʪʦʤʥʠʢʝ, ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʤʝʨʫ ʧʦʣʷ ʧʠʪʦʤʥʠʢʘ. ʆʪʦʙʨʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʜʥʷ ʩʤʝ-
ʰʘʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮ  rʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʩʫʭʦʝ ʧʨʦʚʝʪʨʠʚʘʝʤʦʝ ʧʦʤʝʱʝʥʠʝ, ʛʜʝ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ
ʧʦʜʩʫʰʝʥʳ ʚ ʨʘʩʢʨʳʪʳʭ ʤʝʰʦʯʢʘʭ ʠʣʠ ʥʘ ʣʠʩʪʘʭ ʧʣʦʪʥʦʡ ʙʫʤʘʛʠ. ʇʦʩʣʝ ɻ ʪʦʛʦ ʠʭ ʩʩʳʧʘʶʪ ʚ ʢʘʨ-
ʪʦʥʥʳʝ ʢʦʨʦʙʦʯʢʠ ʠʣʠ ʙʫʤʘʞʥʳʝ ʢʫʣʴʢʠ, ʩʚʝʨʭʫ ʢʣʘʜʫʪ ɻ ʪʠʢʝʪʢʫ ʠ ʦʪʧʨʘʚʣʷʶʪ ʚ ʘʛʨʦʭʠʤʠʯʝʩʢʫʶ
ʣʘʙʦʨʘʪʦʨʠʶ. ʊʘʤ ʠʟ ʩʤʝʰʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʦʪʙʠʨʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʨʦʙʘ ʧʫʪʝʤ ʚʳʩʳʧʘʥʠʷ ʥʘ
ʣʠʩʪ ʙʫʤʘʛʠ ʪʦʥʢʠʤ ʩʣʦʝʤ (ʜʦ 1 ʩʤ) ʚ ʬʦʨʤʝ ʢʚʘʜʨʘʪʘ, ʢʨʝʩʪʦʦʙʨʘʟʥʳʤ ʜʝʣʝʥʠʝʤ ʧʦ ʜʠʘʛʦʥʘʣʠ
ʢʚʘʜʨʘʪʘ ʥʘ ʯʝʪʳʨʝ ʯʘʩʪʠ, ʠʟ ʢʦʪʦʨʳʭ ʜʚʝ ʦʩʪʘʚʣʷʶʪ ʥʘ ʟʘʧʘʩ, ʘ ʜʚʝ ʦʩʪʘʣʴʥʳʝ ʦʙʲʝʜʠʥʷʶʪ ʚʤʝʩ-
ʪʝ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʳ ʩʥʦʚʘ ʪʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ ʜʝʣʷʪ ʧʦʧʦʣʘʤ ʠ ʧʦʣʫʯʘʶʪ ʣʘʙʦʨʘʪʦʨʥʫʶ ʧʨʦʙʫ
ʤʘʩʩʦʡ 300-500 ʛ. ɽʝ ʨʘʟʤʘʣʳʚʘʶʪ ʥʘ ʧʦʯʚʝʥʥʦʡ ʤʝʣʴʥʠʮʝ ʚ ʤʫʢʫ ʠ ʧʨʦʩʝʠʚʘʶʪ ʯʝʨʝʟ ʩʠʪʦ ʩ ʜʠʘ-
ʤʝʪʨʦʤ ̫ ʯʝʝʢ 1 ʤʤ. ʀʟ ʧʦʣʫʯʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʦʙʳ ʙʝʨʫʪ ʥʘʚʝʩʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʠ
ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ.

ʅʘʚʝʩʢʫ ʧʦʯʚʳ ʜʣʷ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʤʝʪʦʜʦʤ «ʩʨʝʜʥʝʡ ʧʨʦʙʳ»: ʧʦʯʚʝʥʥʳʡ ʦʙʨʘʟʝʮ ʥʘʜʦ
ʨʘʩʩʳʧʘʪʴ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʪʦʥʢʠʤ ʩʣʦʝʤ (ʜʦ 1 ʩʤ) ʚ ʬʦʨʤʝ ʢʚʘʜʨʘʪʘ, ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ h ʧʘʪʝʣʷ
ʥʫʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʤʝʣʢʠʝ ʢʚʘʜʨʘʪʠʢʠ ʩʦ ʩʪʦʨʦʥʘʤʠ 3-4 ʩʤ. ʀʟ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʠʢʘ h ʧʘʪʝʣʝʤ ʦʪʙʠ-
ʨʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʘʚʝʩʢʠ ʜʣʷ ʘʥʘʣʠʟʘ.
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1.ʏʪʦ ʪʘʢʦʝ ʦʙʨʘʟʝʮ ʜʣʷ ʘʥʘʣʠʟʘ?
2.ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʙʨʘʟʮʦʤ?
3.ʏʪʦ ʪʘʢʦʝ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʠ ʢʘʢ ʦʥ ʦʪʙʠʨʘʝʪʩʷ?
4.ʂʫʜʘ ʧʦʤʝʱʘʝʪʩʷ ʠ ʯʝʤ ʩʥʘʙʞʘʝʪʩʷ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ?
5.ʂʘʢ ʦʪʙʠʨʘʶʪʩʷ ʩʤʝʰʘʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ?
6.ʂʘʢ ʧʦʜʛʦʪʦʚʠʪʴ ʦʪʦʙʨʘʥʥʳʡ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʢ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ?
7.ʂʘʢ ʧʦʣʫʯʠʪʴ ʣʘʙʦʨʘʪʦʨʥʫʶ ʧʨʦʙʫ ʜʣʷ ʘʥʘʣʠʟʘ?
8.ʏʝʨʝʟ ʢʘʢʦʝ ʩʠʪʦ ʧʨʦʩʝʠʚʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʨʦʙʘ ʜʣʷ ʘʥʘʣʠʟʘ?
9. ʂʘʢ ʦʪʙʠʨʘʝʪʩʷ ʥʘʚʝʩʢʘ ʧʦʯʚʳ ʠʟ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʦʙʳ?

ʏʘʩʪʦʪʘ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ [9,11,12]

ʏʘʩʪʦʪʫ ʦʪʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩ ʫʯʝʪʦʤ ʧʝʩʪʨʦʪʳ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦ-
ʜʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʛʝʥʝʟʠʩʦʤ ʧʦʯʚ ʠ ʩʪʝʧʝʥʴʶ ʫʜʦʙʨʝʥʥʦʩʪʠ ʧʦʣʝʡ ʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ.

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʯʘʩʪʦʪʳ ʚʟʷʪʠʷ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɺʀʋɸ
(ʪʝʧʝʨʴ ɺʅʀʀɸ). ɺ ʭʦʟʷʡʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʠ ʣʝʩʦʩʪʝʧʥʳʭ ʧʦʯʚ,
ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʝʛʦ:

1.ɺ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʩ ʧʝʩʪʨʳʤ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʦʜʠʥ ʦʙʨʘʟʝʮ ʙʝʨʝʪʩʷ ʩ ʧʣʦʱʘʜʠ 4-5 ʛʘ.
ʇʨʠ ʥʝʨʝʛʫʣʷʨʥʦʤ ʚʥʝʩʝʥʠʠ ʫʤʝʨʝʥʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ, ʥʦ ʦʜʥʦʨʦʜʥʦʤ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ, ʧʣʦʱʘʜʴ
ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʫʚʝʣʠʯʠʚʘʶʪ ʜʦ 10 ʛʘ.

2.ɺ ʧʨʠʬʝʨʤʩʢʠʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʠ ʥʘ ʠʥʪʝʥʩʠʚʥʦ ʫʜʦʙʨʷʚʰʠʭʩʷ ʧʦʣʷʭ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʦʜʠʥ
ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʙʝʨʝʪʩʷ ʩ ʧʣʦʱʘʜʠ 2-3 ʛʘ.

3.ɺ ʦʚʦʱʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʦʜʠʥ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʦʪʙʠʨʘʶʪ ʩ ʧʣʦʱʘʜʠ 1-2 ʛʘ.
4.ɺ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʩʘʜʘʭ ʦʜʠʥ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʙʝʨʫʪ ʩ ʧʣʦʱʘʜʠ ʥʝ ʙʦʣʝʝ 1 ʛʘ. ʆʙʨʘʟʮʳ

ʦʪʙʠʨʘʶʪ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʠ ʚʳʙʦʨʦʯʥʦ ʚ ʨʷʜʘʭ.
5.ʇʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ɻ ʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʯʚʝʥʥʳʡ

ʦʙʨʘʟʝʮ ʦʪʙʠʨʘʶʪ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʘʟʥʦʩʪʠ. ʇʨʠ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʤ ʤʠʢʨʦʨʝʣʴʝʬʝ ʩʤʝʰʘʥʥʳʝ
ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʩʦʩʪʘʚʣʷʶʪ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʙ, ʚʟʷʪʳʭ ʦʪʜʝʣʴʥʦ ʥʘ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʧʦʯʚʝʥ-
ʥʳʭ ʨʘʟʥʦʩʪʷʭ.

6.ʅʘ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʩʝʥʦʢʦʩʘʭ ʠ ʧʘʩʪʙʠʱʘʭ ʦʜʠʥ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʦʪʙʠʨʘʶʪ ʩ 5 ʛʘ. ʅʘ ʝʩʪʝ-
ʩʪʚʝʥʥʳʭ ʩʝʥʦʢʦʩʘʭ ʠ ʧʘʩʪʙʠʱʘʭ ʦʪʙʠʨʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʮʳ (ʦʜʠʥ ʦʙʨʘʟʝʮ ʩ 10 ʛʘ) ʥʘ ʛʣʫ-
ʙʠʥʫ ʧʝʨʝʛʥʦʡʥʦʛʦ ʛʦʨʠʟʦʥʪʘ.

7.ɺ ʩʘʜʘʭ, ʥʘ ʣʫʛʘʭ ʠ ʧʘʩʪʙʠʱʘʭ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ (10-15%) ʙʝʨʫʪ ʥʘ ʛʣʫʙʠʥʫ
20-40 ʩʤ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʯʘʩʪʦʪʘ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ?
2. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ 1 ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʦʪʙʠʨʘʝʪʩʷ ʩ ʧʣʦʱʘʜʠ 10 ʛʘ?
3. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʦʪʙʠʨʘʝʪʩʷ 1 ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʩ 1-2 ʛʘ?
4. ɺ ʢʘʢʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʦʪʙʠʨʘʝʪʩʷ 1 ʩʤʝʰʘʥʥʳʡ ʧʦʯʚʝʥʥʳʡ ʦʙʨʘʟʝʮ ʩ ʧʣʦʱʘʜʠ 1 ʛʘ?

ʊʝʭʥʠʢʘ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ [2,9,11,12]

ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ – ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ
ʧʨʠ ʚʟʷʪʠʠ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ, ʤʦʛʫʪ ʩʚʝʩʪʠ ʥʘ ʥʝʪ ʚʩʶ ʧʦʩʣʝʜʫʶʱʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ɼʘʥ-
ʥʳʝ ʘʥʘʣʠʟʘ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʣʦʱʘʜʴ, ʧʦʵʪʦʤʫ ʦʙʨʘʟʝʮ ʜʦʣ-
ʞʝʥ ʙʳʪʴ ʪʠʧʠʯʥʳʤ ʜʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ɼʣʷ ɻ ʪʦʛʦ ʦʙʳʯʥʦ ʙʝʨʫʪʩʷ ʩʤʝʰʘʥʥʳʝ ʦʙʨʘʟ-
ʮʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʙ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʤʦ-
ʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʦʯʘʛʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʧʦʧʘʜʘʥʠʝ ʧʦ-
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ʯʚʳ ʠʟ ɻ ʪʠʭ ʤʝʩʪ ʧʨʠʚʝʜʝʪ ʢ ʥʝʚʝʨʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʉʦʩʪʘʚʣʝʥʠʝ ʦʙʨʘʟʮʘ ʠʟ ʨʷʜʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ
ʫʤʝʥʴʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ, ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.

ʉʤʝʰʘʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʦʙʳʯʥʦ ʙʝʨʫʪ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ:
1-ʳʡ ʩʧʦʩʦʙ. ʉʨʝʜʥʠʡ ʦʙʨʘʟʝʮ ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʚʟʷʪʳʭ ʩ ʧʣʦʱʘʜʢʠ

ʨʘʟʤʝʨʦʤ 100 – 400 ʤ2. ʇʣʦʱʘʜʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦʡ ʠ ʪʠʧʠʯʥʦʡ (ʧʦ ʧʦʯʚʝʥʥʦʡ ʨʘʟʥʦʩʪʠ,
ʨʝʣʴʝʬʫ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ ʫʜʦʙʨʝʥʠʶ) ʜʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʕʪʠʤ ʩʧʦʩʦ-
ʙʦʤ ʦʪʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʰʴ ʥʘ ʩʣʘʙʦʫʜʦʙʨʝʥʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʧʦ
ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʘʭ.

ʆʙʨʘʟʮʳ ʙʝʨʫʪʩʷ ʠʟ ʧʷʪʠ ʢʨʝʩʪʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʦʯʝʢ ʣʦʧʘʪʦʡ ʠʣʠ ʙʫʨʦʤ ʥʘ ʚʩʶ ʛʣʫʙʠ-
ʥʫ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʨʠʩ. 2). ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʮ  rʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ, ʠʟ ʥʠʭ ʦʪʙʠ-
ʨʘʝʪʩʷ ʩʨʝʜʥʷʷ ʧʨʦʙʘ ʚʝʩʦʤ 300-400 ʛ.

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʚʟʷʪʠʷ ʧʨʦʙ: ʢʨʝʩʪʦʦʙʨʘʟʥʦ ʚ 5 ʪʦʯʢʘʭ.

ʭ

ʭ————ʭ————ʭ
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 ʈʠʩ. 2. ɺʟʷʪʠʝ ʧʨʦʙ ʣʦʧʘʪʦʡ ʠʣʠ ʙʫʨʦʤ.

ʉʨʝʜʥʠʝ ʧʨʦʙʳ ʚʩʝʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʪʱʘʪʝʣʴʥʦ ʩʤʝʰʠʚʘʶʪʩʷ ʠ ʚʥʦʚʴ ʦʪʙʠʨʘʝʪʩʷ
ʧʨʦʙʘ ʚ 300-400 ʛ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ.

ʇʨʦʙʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ, ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʠʟʢʠ ʧʦ ʮʚʝʪʫ ʠ ʛʨʘʥʫʣʦ-
ʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʉʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʧʝʨʝʩʳʧʘʝʪʩʷ ʚ ʤʝʰʦʯʝʢ ʠʣʠ ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʚ ʧʣʦʪʥʫʶ
ʙʫʤʘʛʫ ʠ ʧʝʨʝʚʷʟʳʚʘʝʪʩʷ ʰʧʘʛʘʪʦʤ. ʆʙʨʘʟʝʮ ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʟʘʧʦʣʥʝʥʥʦʡ ʵʪʠʢʝʪʢʦʡ, ʥʘ
ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʝʪʩʷ ʥʦʤʝʨ ʦʙʨʘʟʮʘ. ʕʪʦʪ ʞʝ ʥʦʤʝʨ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʥʘʜ ʫʩʣʦʚʥʳʤ ʟʥʘʢʦʤ (ʭ), ʢʦʪʦ-
ʨʳʤ ʥʘ ʧʣʘʥʝ ʦʪʤʝʯʘʝʪʩʷ ʧʫʥʢʪ ʚʟʷʪʠʷ ʦʙʨʘʟʮʘ. ʇʫʥʢʪʳ ʚʟʷʪʠʷ ʦʙʨʘʟʮʦʚ ʥʘʥʦʩʷʪʩʷ ʥʘ ʧʣʘʥ ʩ ʥʘʠʙʦ-
ʣʝʝ ʚʦʟʤʦʞʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʜʣʷ ʧʨʠʚʷʟʢʠ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ɻ ʣʝʤʝʥʪʳ ʩʠʪʫʘʮʠʠ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʧʣʘʥʝ
(ʛʨʘʥʠʮʳ ʧʦʣʝʡ, ʜʦʨʦʛʠ, ʧʦʩʪʨʦʡʢʠ ʠ ʪ.ʜ.).

2-ʦʡ ʩʧʦʩʦʙ. ʉʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʦʪʙʠʨʘʝʪʩʷ ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ʪʦʯʝʢ ʚʟʷʪʠʷ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʭ ʧʨʦʙ: ʘ) ʨʘʚʥʦʤʝʨʥʦ, ʙ) «ʢʦʣʴʮʦʤ», ʚ) ʢʨʝʩʪʦʤ, ʛ) ʧʦ ʜʠʘʛʦʥʘʣʠ, ʜ) ʧʦ ʦʩʠ ʫʯʘʩʪʢʘ.

3-ʠʡ ʩʧʦʩʦʙ. ʉʤʝʰʘʥʥʳʡ ʧʦʯʚʝʥʥʳʡ ʦʙʨʘʟʝʮ ʦʪʙʠʨʘʝʪʩʷ ʧʫʪʝʤ ʦʪʙʦʨʘ ʧʨʦʙ «ʭʦʜʦʤ ʧʦ ʦʩʠ»
ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ (ʨʠʩ. 3).

ʇʨʦʙʳ ʧʦʯʚʳ ʙʝʨʫʪ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ɻ ʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʭʦʜʫ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ
ʚʝʩʴ ʫʯʘʩʪʦʢ. ʋʜʦʙʥʝʝ ʙʨʘʪʴ ʧʨʦʙʳ ʧʦ ʤʘʨʰʨʫʪʥʦʡ ʣʠʥʠʠ, ʧʨʦʣʦʞʝʥʥʦʡ ʧʘʨʘʣʣʝʣʴʥʦ ʛʨʘʥʠʮʝ ʧʦʣʷ ʧʦ
ʩʝʨʝʜʠʥʝ ɻ ʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʚʟʷʪʠʷ ʧʨʦʙ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ
ʜʣʠʥʳ ɻ ʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ ʜʣʷ ʦʜʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʦʙʨʘʟʮʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ
ʜʣʠʥʘ ɻ ʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ 300 ʤ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʙʨʘʟʮʘ ʠʟ 10 ʧʨʦʙ, ʚʟʷʪʳʭ ʙʫʨʦʤ, ʧʨʦʙʳ ʤʦʞ-
ʥʦ ʙʨʘʪʴ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʚʟʷʪʠʷ ʧʨʦʙ ʠʟʤʝʨʷʶʪ 2-ʤʝʪʨʦʚʳʤ ʮʠʨ-
ʢʫʣʝʤ (ʩʘʞʝʥʴʶ) ʠʣʠ ʟʘʨʘʥʝʝ ʚʳʚʝʨʝʥʥʳʤʠ h ʘʛʘʤʠ.

ʈʠʩ. 3. ʉʭʝʤʘ ʚʟʷʪʠʷ
ʧʨʦʙ «ʭʦʜʦʤ ʧʦ ʦʩʠ».
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ɺʩʝ ʧʨʦʙʳ ʩʩʳʧʘʶʪʩʷ ʚ ʢʘʨʪʦʥʥʫʶ ʢʦʨʦʙʢʫ ʠʣʠ ʤʝʰʦʯʝʢ ʠ ʩʥʘʙʞʘʶʪʩʷ ɻ ʪʠʢʝʪʢʦʡ ʩ ʥʦʤʝʨʦʤ,
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʤʝʨʫ ɻ ʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʧʣʘʥʝ.

ʉʦʙʨʘʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʪʦʪ ʞʝ ʜʝʥʴ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʜʣʷ ʧʨʦʩʫʰʢʠ ʚ ʭʦʨʦʰʦ
ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʦʣʥʮʘ ʧʦʤʝʱʝʥʠʠ. ʇʦʯʚʫ ʨʘʩʩʳʧʘʶʪ ʪʦʥʢʠʤ ʩʣʦʝʤ ʥʘ ʙʫʤʘʛʝ,
ʨʘʟʤʠʥʘʶʪ ʢʨʫʧʥʳʝ ʢʦʤʦʯʢʠ, ɻ ʪʠʢʝʪʢʫ ʢʣʘʜʫʪ ʧʦʜ ʧʦʯʚʫ. ɺ ʭʦʨʦʰʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ
ʤʘʩʩʦʚʳʭ ʘʥʘʣʠʟʦʚ ʩʫʰʢʫ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʷʪ ʚ ʩʫʰʠʣʴʥʳʭ ʢʘʤʝʨʘʭ ʚʦʟʜʫʭʦʤ, ʧʦʜʦʛʨʝʪʳʤ ʥʝ ʚʳʰʝ
40°ʉ. ɺʳʩʫʰʝʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʨʘʟʤʘʣʳʚʘʶʪ, ʧʨʦʩʝʠʚʘʶʪ ʯʝʨʝʟ ʩʠʪʦ ʜʠʘʤʝʪʨʦʤ ʷʯʝʝʢ
1 ʤʤ ʠ ʩʩʳʧʘʶʪ ʚ ʢʦʨʦʙʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʠ ʭʨʘʥʝʥʠʷ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʀʟ ʩʢʦʣʴʢʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʣʷʝʪʩʷ 1 ʩʤʝʰʘʥʥʳʡ ʧʦʯʚʝʥʥʳʡ ʦʙʨʘʟʝʮ?
2. ʇʦʯʝʤʫ ʥʘ ɻ ʣʝʤʝʥʪʘʨʥʦʤ ʫʯʘʩʪʢʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʙʠʨʘʪʴ 1 ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟʝʮ?
3. ʂʘʢʠʝ ʚʦʟʤʦʞʥʳ ʩʧʦʩʦʙʳ ʦʪʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʧʦʯʚʝʥʥʦ-ʘʛʨʦʭʠʤʠʯʝʩʢʦʤ ʦʙʩʣʝ-

ʜʦʚʘʥʠʠ?
4. ʂʘʢʫʶ ʤʘʩʩʫ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ?
5. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ʚ ʧʦʣʝ ʩʧʦʩʦʙʦʤ «ʭʦʜʘ ʧʦ ʦʩʠ»?
6. ʂʘʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʞʥʦ ʦʪʙʠʨʘʪʴ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʧʦʣʝ?
7. ʂʘʢ ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʦʪʦʙʨʘʥʥʳʝ ʩʤʝʰʘʥʥʳʝ ʦʙʨʘʟʮʳ ʠ ʯʪʦ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʩ ʥʠʤʠ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ?

ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ [2,9,17,20]

ʎʝʣʴ ʟʘʥʷʪʠʷ – ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʦʧʨʝʜʝʣʷʪʴ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʟʥʘʥʠʝ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ
ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʦʚ ʧʦʩʝʚʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ
ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫʶ ʧʦʯʚʫ.

 ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʠʤʝʝʪ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʦʭʦʞʜʝʥʠʷ ʚ
ʥʠʭ ʚʩʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ, ɻ ʬ-
ʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫʜʦʙʨʝʥʠʡ, ʚʥʝʩʝʥʥʳʭ ʚ ʧʦʯʚʫ, ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠ-
ʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʦʨʦʰʝʥʠʷ, ʧʦʪʨʝʙʣʝʥʠʷ
ʚʣʘʛʠ ʨʘʩʪʝʥʠʷʤʠ, ʠʩʧʘʨʝʥʠʷ ʠʟ ʧʦʯʚʳ ʠ ʪ.ʜ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʥʘ ʠʟʤʝʥʷʝʪʩʷ ʚ
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɿʥʘʥʠʝ ʧʦʣʝʚʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʦ
ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʨʦʢʦʚ ʧʦʣʠʚʘ ʚ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ, ʘ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ – ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʜʦʩʪʫʧʥʳʡ ʤʝ-
ʪʦʜ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷ – ʚʝʩʦʚʦʡ.

ɿʥʘʯʝʥʠʝ ʘʥʘʣʠʟʘ. ɺ ʣʶʙʦʤ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ (ʧʦʯʚʘ, ʫʜʦʙʨʝʥʠʝ, ʨʘʩʪʝʥʠʝ) ʩʦʜʝʨ-
ʞʠʪʩʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʘ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʭ ʠʣʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ
ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʘʥʘʣʠʟʦʤ ʚ ʤʘʪʝʨʠʘʣʝ ʦʧʨʝʜʝʣʷʶʪ
ʩʦʜʝʨʞʘʥʠʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʥʝʤ.

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ ʧʦʛʣʦʱʝʥʥʘʷ ʧʦʯʚʦʡ ʚʦʜʘ (ʛʠʛ-
ʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʣʘʛʘ) ʠʩʧʘʨʷʝʪʩʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʥʘʚʝʩʢʠ ʧʦʯʚʳ ʜʦ 100-1050 ʉ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤ-
ʧʝʨʘʪʫʨʘ ʥʝʜʦʧʫʩʪʠʤʘ, ʪʘʢ ʢʘʢ ʧʨʠ ɻ ʪʦʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʙʫʛʣʠʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʠʭ
ʧʦʪʝʨʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʰʠʙʢʝ ʘʥʘʣʠʟʘ.

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʫʰʠʚʘʥʠʝʤ ʥʘʚʝʩʢʠ ʚ ʩʫʰʠʣʴʥʦʤ h ʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ
100 – 1050 ʉ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ.

ʍʦʜ ʘʥʘʣʠʟʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʥʫʞʥʦ ʚʟʷʪʴ ʯʠʩʪʳʡ ʩʪʝʢʣʷʥʥʳʡ ʙʶʢʩ ʠʣʠ ʘʣʶʤʠʥʠʝʚʳʡ
ʩʪʘʢʘʥʯʠʢ (ʦʙʘ ʩ ʢʨʳʰʢʘʤʠ), ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʧʨʦʩʪʳʤ ʤʷʛʢʠʤ ʢʘʨʘʥʜʘʰʦʤ ʠ ʚʳʩʫʰʠʪʴ ʚ ʩʫʰʠʣʴ-
ʥʦʤ h ʢʘʬʫ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100ʦʉ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʝʛʦ ʚ ɻ ʢʩʠʢʘʪʦʨʝ ʧʦʤʝ-
ʩʪʠʪʴ ʚ ʥʝʛʦ ʥʘʚʝʩʢʫ ʧʦʯʚʳ ʤʘʩʩʦʡ 5-10 ʛ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛ), ʧʦʩʪʘʚʠʪʴ ʚ ʩʫʰʠʣʴʥʳʡ h ʢʘʬ ʠ
ʩʫʰʠʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-105ʦ ʉ ʚ ʪʝʯʝʥʠʝ 5-6 ʯʘʩʦʚ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ɦ ʠʧʮʦʚ ʚʳʥʫʪʴ ʝʛʦ ʠʟ
ʩʫʰʠʣʴʥʦʛʦ h ʢʘʬʘ, ʧʦʤʝʩʪʠʪʴ ʚ ɻ ʢʩʠʢʘʪʦʨ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʝʩʪʠ ʚʟʚʝʰʠʚʘʥʠʝ ʥʘ
ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ. ɺʟʚʝʰʝʥʥʳʡ ʙʶʢʩ ʩʥʦʚʘ ʩʪʘʚʠʪʩʷ ʚ ʩʫʰʠʣʴʥʳʡ h ʢʘʬ ʠ ʩʫʰʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 2-3
ʯʘʩʦʚ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʙʶʢʩʘ ʚ ɻ ʢʩʠʢʘʪʦʨʝ ʝʛʦ ʥʘʜʦ ʚʟʚʝʩʠʪʴ. ɽʩʣʠ ʧʦʢʘʟʘ-
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ʥʠʝ ʚʟʚʝʰʠʚʘʥʠʷ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʳʤ ʩ ʧʨʝʜʳʜʫɦ ʠʤ, ʪʦ ʥʘ ɻ ʪʦʤ ʘʥʘʣʠʟ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ʇʨʠ ʥʘʣʠʯʠʠ
ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʢʘʟʘʥʠʷʤʠ ʚ 0,2 ʛ ʩʫʰʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ. ɺ ʩʣʫʯʘʝ,
ʢʦʛʜʘ ʧʦʩʣʝʜʫʶʱʝʝ ʚʟʚʝʰʠʚʘʥʠʝ ʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʩʫʰʢʫ ʧʨʝʢʨʘʱʘʶʪ ʠ ʙʝʨʫʪ ʥʘʠ-
ʤʝʥʴʰʝʝ ʧʦʢʘʟʘʥʠʝ ʚʟʚʝʰʠʚʘʥʠʷ.

ɺʳʯʠʩʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ
ʈʘʩʯʝʪ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʧʦ ʬʦʨʤʫʣʝ:

ʘʍ 100%
ʙ

= Ö  ,

ʛʜʝ ʍ – ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʧʨʦʮʝʥʪʘʭ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫʶ ʧʦʯʚʫ;
ʘ – ʤʘʩʩʘ ʚʦʜʳ ʚ ʥʘʚʝʩʢʝ, ʛ;
ʙ – ʤʘʩʩʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ ʚ ʥʘʚʝʩʢʝ, ʛ.
ʄʘʩʩʘ ʚʦʜʳ ʚ ʥʘʚʝʩʢʝ ( ʘ ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:

ʘ = ʚ – ʩ,
ʛʜʝ ʚ – ʤʘʩʩʘ ʙʶʢʩʘ (ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʪʘʢʘʥʯʠʢʘ) ʩ ʩʳʨʦʡ ʥʘʚʝʩʢʦʡ, ʛ;

ʩ – ʤʘʩʩʘ ʙʶʢʩʘ (ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʪʘʢʘʥʯʠʢʘ) ʩ ʧʦʯʚʦʡ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ, ʛ;
ʄʘʩʩʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:

ʙ = ʩ – ʜ,
ʛʜʝ ʜ – ʤʘʩʩʘ ʧʫʩʪʦʛʦ ʙʶʢʩʘ (ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʪʘʢʘʥʯʠʢʘ), ʛ.

ɺ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʬʦʨʤʫʣʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:

%100
ʜ-ʩ
ʩ-ʚ

ʍ Ö= .

ʇʨʠ ɻ ʪʦʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʠ ʧʨʦʮʝʥʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ (ʋ) ʧʦ ʬʦʨʤʫʣʝ:

ʙʋ 100%
ʥ

= Ö  ,

ʛʜʝ ʥ – ʥʘʚʝʩʢʘ ʩʳʨʦʡ ʧʦʯʚʳ, ʛ.

ɼʣʷ ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫʶ ʧʦʯʚʫ ʝʛʦ ʩʣʝʜʫʝʪ ʫʤʥʦʞʠʪʴ ʥʘ 100 + ʍ
ʠ ʨʘʟʜʝʣʠʪʴ ʥʘ 100.

ɿʘʢʣʶʯʝʥʠʝ

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʪʝʨʤʠʥ «ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ»?
2. ɼʣʷ ʯʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ?
3. ʅʘ ʯʝʤ ʦʩʥʦʚʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ?
4. ʇʦʯʝʤʫ ʥʝʣʴʟʷ ʧʦʚʳʰʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʚ ʩʫʰʠʣʴʥʦʤ h ʢʘʬʫ ʚʳʰʝ 105ʦʉ?
5. ɺʦ ʯʪʦ ʧʦʤʝʱʘʝʪʩʷ ʥʘʚʝʩʢʘ ʧʦʯʚʳ?
6. ʂʘʢʦʡ ʜʦʧʫʩʢʘʝʪʩʷ ʤʘʩʩʘ ʥʘʚʝʩʢʠ?
7. ɻʜʝ ʧʨʦʚʦʜʠʪʩʷ ʚʳʩʫʰʠʚʘʥʠʝ ʥʘʚʝʩʢʠ?
8. ʂʘʢʦʚʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʰʢʠ?
9. ɻʜʝ ʠ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʩʣʝʜʫʝʪ ʦʭʣʘʞʜʘʪʴ ʙʶʢʩ ʩ ʥʘʚʝʩʢʦʡ?
10. ɼʣʷ ʯʝʛʦ ʧʨʦʚʦʜʷʪ ʧʦʚʪʦʨʥʫʶ ʩʫʰʢʫ?
11. ʇʦ ʢʘʢʦʡ ʬʦʨʤʫʣʝ ʚʳʯʠʩʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ?



31

ʌʦʨʤʳ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ [2,9,12,20]

ʄʥʦʛʠʝ ʧʦʯʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʨʥʦʚʳʝ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʛʣʝʝʥʥʳʝ ʠ ʦʧʦʜʟʦʣʝʥʥʳʝ, ʩʝʨʳʝ ʠ
ʙʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʯʝʨʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝ-
ʪʠʠ-ɸʣʘʥʠʠ, ʦʪʣʠʯʘʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.
ʅʘʠʙʦʣʝʝ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʠʭ ʦʢʘʟʳʚʘʝʪ ʢʠʩʣʦʪʥʦʩʪʴ ɻ ʪʠʭ ʧʦʯʚ, ʚʳʟʳʚʘʝʤʘʷ ʥʘʣʠʯʠʝʤ ʚ ʧʦ-
ʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ (ʇʇʂ) ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ
ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʫʛʥʝʪʘʶʪʩʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ,
ʩʪʨʘʜʘʝʪ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʧʦ
ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ. ʆʪ ʨʝʘʢʮʠʠ ʧʦʯʚʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ
ʪʝʯʝʥʠʝ ʚ ʥʝʡ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʘ ʪʘʢʞʝ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ
ʵʪʦʡ ʩʚʷʟʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʘʢʮʠʠ ʧʦʯʚʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʝ ʢʠʩ-
ʣʦʪʥʦʩʪʠ.

ʈʝʘʢʮʠʷ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ, ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪ  ɹʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʡ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʘ
ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ
ʠʟʤʝʥʷʪʴ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʦʜʢʠʩʣʷʪʴ ʠʣʠ ʧʦʜʱʝʣʘʯʠʚʘʪʴ ʝʝ.

ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʥʝʤ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ (ʅ+) ʠ ʛʠʜʨʦʢʩʠʜʘ
(ʆʅ-). ʇʝʨʚʳʝ (ʅ+) ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʢʠʩʣʦʪʥʦʩʪʴ, ʚʪʦʨʳʝ (ʆʅ-) – ɦ ʝʣʦʯʥʦʩʪʴ. ʂʠʩʣʦʪʥʦʩʪʴ ʠʣʠ ɦ ʝ-
ʣʦʯʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʧʨʠʥʷʪʦ ʚʳʨʘʞʘʪʴ ʯʝʨʝʟ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʦʙʦʟʥʘʯʘʪʴ ʩʠʤʚʦʣʦʤ
ʨʅ, ʢʦʪʦʨʳʡ ̫ ʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʣʦʛʘʨʠʬʤʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʚ ʩʨʝʜʝ (ʨʅ ʨʘʚʝʥ
ʤʠʥʫʩ log [ʅ+] ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 14. ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʚ ʜʠʩʪʠʣʣʠ-
ʨʦʚʘʥʥʦʡ ʚʦʜʝ ʅ+ ʨʘʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʛʠʜʨʦʢʩʠʜʘ ʆʅ- , ʪʦ ʝʩʪʴ [ʅ+] = [ʆʅ-] = 10-7ʛʨʘʤʤ-ʠʦʥʦʚ
ʚ 1 ʣʠʪʨʝ. ɺ ɻ ʪʦʤ ʩʣʫʯʘʝ ʨʅ ʨʘʚʝʥ 7, ʨʝʘʢʮʠʷ ʥʝʡʪʨʘʣʴʥʘʷ.

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʚʝʣʠʯʠʥʳ ʨʅ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ
ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʪʘʢ (ʪʘʙʣ.1):

ʊʘʙʣʠʮʘ 1 – ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ

ʈʝʘʢʮʠʷ ʨʅ ʂʦʥʮʝʥʪʨʘʮʠʷ ʅ+, ʛ - ʠʦʥʦʚ/ʣʠʪʨ

ʉʠʣʴʥʦʢʠʩʣʘʷ 3-4 10-3 – 10-4

ʂʠʩʣʘʷ 4-5 10-4 – 10-5

ʉʣʘʙʦʢʠʩʣʘʷ 5-6 10-5 – 10-6

ʅʝʡʪʨʘʣʴʥʘʷ 7 10-7

ʉʣʘʙʦʱʝʣʦʯʥʘʷ 7-8 10-7 – 10-8

ʑʝʣʦʯʥʘʷ 8-9 10-8 – 10-9

ʉʠʣʴʥʦʱʝʣʦʯʥʘʷ 9-11 10-9 – 10-11

ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʨʅ =3 (ʚ ʩʬʘʛʥʦʚʳʭ ʪʦʨʬʘʭ)
ʜʦ ʨʅ = 9 (ʚ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚʘʭ), ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʦʥʘ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʨʅ = 4–8.

ʄʥʦʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʧʦʣʝʟʥʳʝ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʪʨʠʮʘʪʝʣʴʥʦ
ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ɻ ʪʠʤ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʷʩʥʝʥʠʝ ʝʝ ʧʨʠʨʦʜʳ
ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʫʩʪʨʘʥʝʥʠʷ.

ɺ ʧʦʯʚʝ ʨʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʢʠʩʣʦʪʥʦʩʪʠ: ʘʢʪʫʘʣʴʥʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ, ʧʨʠʯʝʤ
ʧʦʩʣʝʜʥʷʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʙʤʝʥʥʫʶ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ.

ɸʢʪʫʘʣʴʥʦʡ (ʘʢʪʠʚʥʦʡ) ʥʘʟʳʚʘʝʪʩʷ ʪʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʘʢʪʠʚʥʳʤʠ
ʠʦʥʘʤʠ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠʣʠ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ ʠʟ ʧʦʯʚʳ
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(ʢʠʩʣʦʪʥʦʩʪʴ ʞʠʜʢʦʡ ʬʘʟʳ ʧʦʯʚʳ). ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠ ʧʨʠʙʦʨʘʤʠ ʠʦʥʦʤʝʨʦʤ ʠ
ʨʅ-ʤʝʪʨʦʤ; ʨʘʥʴʰʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ɸʣʷʤʦʚʩʢʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʛʦ ʠʟ-
ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʫ ʨʅ. ʕʪʘ ʬʦʨʤʘ ʢʠʩʣʦʪʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʘ ʜʣʷ
ʨʘʩʪʝʥʠʡ, ʪʘʢ ʢʘʢ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʠ ʦʙʤʝʥ ʚʝʱʝʩʪʚ
ʤʝʞʜʫ ʨʘʩʪʝʥʠʝʤ ʠ ʧʦʯʚʦʡ. ʆʥʘ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʘ ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ, ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʳʭ
ʧʦʯʚʘʭ ʠ ʢʨʘʩʥʦʟʝʤʘʭ.

ʇʦʪʝʥʮʠʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʪʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʥʘ-
ʣʠʯʠʝʤ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ (ʢʠʩʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ
ʬʘʟʳ ʧʦʯʚʳ). ʆʥʘ ʧʦ ʚʝʣʠʯʠʥʝ ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʘʢʪʫʘʣʴʥʦʡ, ʥʦ ʤʝʥʝʝ ʚʨʝʜʥʘ ʜʣʷ ʨʘʩʪʝʥʠʡ.

ʀʦʥ  rʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʢʦʣʣʦʠʜʦʚ ʚ ʘʜʩʦʨʙʠʨʦʚʘʥ-
ʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʦʛʫʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʦʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ, ʚ ʯʘʩʪʥʦʩʪʠ,
ʚʳʪʝʩʥʷʪʴʩʷ ʢʘʪʠʦʥʘʤʠ ʩʦʣʝʡ. ʇʨʠ ɻ ʪʦʤ ʦʜʥʠ ʠʟ ʥʠʭ ̫ ʚʣʷʶʪʩʷ ʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤʠ ʚ ʩʠʣʫ ʙʦʣʴʰʝʡ
ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ̫ ʜʨʘ ʢʦʣʣʦʠʜʥʦʡ ʯʘʩʪʠʮʳ, ʧʦʵʪʦʤʫ ʦʥʠ ʣʝʛʯʝ ʚʳʪʝʩʥʷʶʪʩʷ ʚ ʨʘʩʪʚʦʨ. ʂʠʩʣʦʪʥʦʩʪʴ,
ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ɻ ʪʠʤʠ ʠʦʥʘʤʠ, ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʦʙʤʝʥʥʦʡ. ʆʥʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠ ʦʙʨʘ-
ʙʦʪʢʝ ʥʘʚʝʩʢʠ ʧʦʯʚʳ ʨʘʩʪʚʦʨʦʤ ʥʝʡʪʨʘʣʴʥʦʡ ʩʦʣʠ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʧʨʠʥʷʪʦ ʧʨʠʤʝʥʷʪʴ ʭʣʦʨʠʩ-
ʪʳʡ ʢʘʣʠʡ (ʂʉ1).

             2ʅ+       2ʂ+

(ʇʇʂ)     + 4ʂʉ1 = (ʇʇʂ)    + 4ʅʉ1

             2ʅ+       2ʂ+

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʅʉ1 ʩʫʜʷʪ ʦ ʚʝʣʠʯʠʥʝ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ
ʧʦʯʚ .r

ɼʨʫʛʠʝ ʠʦʥʳ ʚʦʜʦʨʦʜʘ (ʠ ʘʣʶʤʠʥʠʷ) ʚ ʇʇʂ ʩʠʣʴʥʝʝ ʫʜʝʨʞʠʚʘʶʪʩʷ ̫ ʜʨʦʤ ʢʦʣʣʦʠʜʥʦʡ ʯʘʩʪʠʮʳ,
ʧʦʵʪʦʤʫ ̫ ʚʣʷʶʪʩʷ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʤʠ ʠ ʥʝ ʤʦʛʫʪ ʚʳʪʝʩʥʷʪʴʩʷ ʢʘʪʠʦʥʘʤʠ ʥʝʡʪʨʘʣʴʥʳʭ ʩʦʣʝʡ. ɼʣʷ
ʠʭ ʚʳʪʝʩʥʝʥʠʷ ʚ ʨʘʩʪʚʦʨ ʥʘʚʝʩʢʫ ʧʦʯʚʳ ʥʫʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʨʘʩʪʚʦʨʦʤ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠ ɦ ʝʣʦʯʥʦʡ
ʩʦʣʠ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʢʩʫʩʥʦʢʠʩʣʳʡ ʥʘʪʨʠʡ (ʉʅ3ʉOONa). ʇʨʠ ʜʠʩʩʦʮʠʘʮʠʠ ɻ ʪʦʡ
ʩʦʣʠ ʦʙʨʘʟʫʝʪʩʷ ɦ ʝʣʦʯʴ ʥʘʪʨʠʷ, ʩʦʟʜʘʝʪʩʷ ʩʠʣʴʥʦʱʝʣʦʯʥʘʷ ʨʝʘʢʮʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʢʘʪʠʦʥ ʥʘ-
ʪʨʠʷ ʚʳʪʝʩʥʷʝʪ ʠʟ ʇʇʂ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʝ ʠʦʥʳ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʨʘʩʪʚʦʨʝ
ʩʣʘʙʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʚʳʟʳʚʘʝʤʘʷ ɻ ʪʠʤʠ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʤʠ ʠʦʥʘʤʠ ʚʦʜʦ-
ʨʦʜʘ (ʠ ʘʣʶʤʠʥʠʷ), ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙ-
ʨʘʟʦʚʘʚʰʝʡʩʷ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʩʫʜʷʪ ʦ ʚʝʣʠʯʠʥʝ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ.

      ʅ+            Na+

     ʅ+            Na+

(ʇʇʂ)      + 4ʉʅ3ʉʆʆNa = (ʇʇʂ)         +    4ʉʅ3ʉʆʆʅ

     ʅ+            Na+

       ʅ+            Na+

 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʠ ʘʢʪʫʘʣʴʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ,
ʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʬʦʨʤʳ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ (ʘʢʪʫʘʣʴʥʘʷ, ʦʙ-
ʤʝʥʥʘʷ ʠ ʩʦʙʩʪʚʝʥʥʦ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ̫ ʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʧʦ-
ʯʚʳ, ʧʦʵʪʦʤʫ ʝʝ ʚʝʣʠʯʠʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʣʥʦʡ ʜʦʟʳ ʠʟʚʝʩʪʠ ʜʣʷ ʠʟʚʝʩʪʢʦʚʘʥʠʷ.

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʩʦʙʩʪʚʝʥʥʦ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʯʪʦ
ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʯʠʪʘʥʠʝʤ ʠʟ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʦʙʤʝʥʥʦʡ. ʆʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ɻ ʪʦʤ
ʥʫʞʜʳ ʥʝ ʙʳʚʘʝʪ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʅʛ, ʚʳʨʘʞʘ-
ʝʤʘʷ ʚ ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ.
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ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʤʝʥʥʦʡ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʚʨʝʜʥʘ ʜʣʷ ʨʘʩʪʝʥʠʡ,
ʚʨʝʜʥʝʝ ʘʢʪʫʘʣʴʥʦʡ ̫ ʚʣʷʝʪʩʷ ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʷʷ ʚʳʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʦʥʘ-
ʤʠ ʚʦʜʦʨʦʜʘ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʥʦ ʠ ʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤʠ ʠʦʥʘʤʠ ʚʦʜʦʨʦʜʘ (ʠ ʘʣʶʤʠʥʠʷ) ʧʦʯʚʝʥʥʦ-
ʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʇʇʂ. ʆʜʥʘʢʦ ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘ-
ʯʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʢʠʩʣʳʭ ʧʦʯʚ.

ʇʨʠ ʠʭ ʠʟʚʝʩʪʢʦʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʡʪʨʘʣʠʟʫʝʪ-
ʩʷ ʠʟʙʳʪʦʯʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʫʣʫʯʰʘʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʫʣʫʯ-
ʰʘʶʪʩʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ.

ɺ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ʠʤʝʶʱʝʡ ʥʝʡʪʨʘʣʴʥʫʁ  ʨʝʘʢʮʠʶ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʅ+ ʠ
ʛʠʜʨʦʢʩʠʜʘ ʆʅ – ʦʜʠʥʘʢʦʚʘ ʠ ʨʘʚʥʘ 10 ʚ ʤʠʥʫʩ ʩʝʜʴʤʦʡ ʩʪʝʧʝʥʠ ʛʨʘʤʤ-ʠʦʥʦʚ ʥʘ ʣʠʪʨ. ɺ ʫʩʣʦʚʠʷʭ
ʢʠʩʣʦʡ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʅ+ ʙʦʣʴʰʝ, ʯʝʤ ʆʅ- ʠ ʙʦʣʴʰʝ, ʯʝʤ 10 ʚ ʤʠʥʫʩ
ʩʝʜʴʤʦʡ ʩʪʝʧʝʥʠ; ʝʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʅ+ ʤʝʥʴʰʝ ʯʝʤ 10 ʚ ʤʠʥʫʩ ʩʝʜʴʤʦʡ ʩʪʝʧʝʥʠ, ʪʦ ʨʝʘʢʮʠʷ ʩʨʝʜʳ
ʱʝʣʦʯʥʘʷ. ʏʪʦʙʳ ʥʝ ʦʧʝʨʠʨʦʚʘʪʴ ʪʘʢʠʤʠ ʥʠʯʪʦʞʥʦ ʤʘʣʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʙʳʣ ʧʨʠʥʷʪ ʩʠʤʚʦʣ ʨʅ -
ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʣʦʛʘʨʠʬʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʚʦʜʦ-
ʨʦʜʘ ʚ ʨʘʩʪʚʦʨʝ. ʇʨʠ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʨʘʩʪʚʦʨʘ ʨʅ ʨʘʚʝʥ 7, ʧʨʠ ʢʠʩʣʦʡ – ʤʝʥʴʰʝ 7, ʧʨʠ ɦ ʝʣʦʯ-
ʥʦʡ – ʙʦʣʴʰʝ 7. ʊʝʦʨʝʪʠʯʝʩʢʠ ʨʅ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1 ʜʦ 14. ɺ ʧʦʯʚʘʭ ʵʪʦʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 3 (ʩʬʘʛʥʦʚʳʝ ʪʦʨʬʘ) ʜʦ 8-9 (ʩʦʣʦʥʮʳ), ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘ-
ʧʘʟʦʥʝ ʦʪ 4 ʜʦ 8.

ʇʦ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʚ ʩʦʣʝʚʦʡ (1ʥ.ʂʉ1) ʚʳʪʷʞʢʝ, ʧʦʯʚʳ ʜʝʣʷʪʩʷ ʥʘ [9] :
ʆʯʝʥʴ ʩʠʣʴʥʦ ʢʠʩʣʳʝ ʨʅ ʤʝʥʴʰʝ 4
ʉʠʣʴʥʦ ʢʠʩʣʳʝ    4,1 – 4,5
ʉʨʝʜʥʝ ʢʠʩʣʳʝ    4,6 – 5,0
ʉʣʘʙʦ ʢʠʩʣʳʝ    5,1 – 5,5
ɹʣʠʟʢʠʝ ʢ ʥʝʡʪʨʘʣʴʥʳʤ    5,6 – 6,0
ʅʝʡʪʨʘʣʴʥʳʝ – ʨʅ ʙʦʣʴʰʝ  6,0
ʈʘʩʪʝʥʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʋʛʥʝʪʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ

ʫ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʨʅ ʥʠʞʝ 5 ʠ ʚʳʰʝ 8. ʉʣʘʙʦʢʠʩʣʫʶ ʨʝʘʢʮʠ  ʁʧʝʨʝʥʦʩʷʪ ʣʝʥ, ʨʦʞʴ, ʣʶʧʠʥ,
ʢʘʨʪʦʬʝʣʴ ʠ ʛʨʝʯʠʭʘ. ʆʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʙʳʚʘʶʪ ʨʘʩʪʝʥʠʷ ʢ ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʥʘ-
ʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʧʨʠ ɻ ʪʦʤ ʦʥʘ ʦʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʪʝʥʠʷ ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ.

ɼʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʚ ʧʨʘʢʪʠʢʝ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʢʘʢ
ʧʨʠʝʤ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʢʠʩʣʳʭ ʧʦʯʚ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʤʦʞ-
ʥʦ ʩʫʜʠʪʴ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ ʧʦʣʷ ʠʣʠ ʜʝʣʷʥʢʠ ʣʝʩʘ: ʝʩʣʠ ʨʘʩʪʫʪ ʜʫʙ, ʙʫʢ, ʘʢʘʮʠʷ, h ʠʧʦʚʥʠʢ,
ʝʞʝʚʠʢʘ, ʪʦ ʠʟʚʝʩʪʢʦʚʘʪʴ ʥʝ ʩʣʝʜʫʝʪ, ʪʘʢ ʢʘʢ ʧʦʯʚʘ ʠʤʝʝʪ ʥʝʚʳʩʦʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ. ɽʩʣʠ ʞʝ ʥʘ ʧʦʣʷʭ
ʠ ʣʫʛʘʭ ʦʙʠʣʴʥʦ ʧʨʦʠʟʨʘʩʪʘʶʪ ʭʚʦʱ, ʛʦʨʯʠʮʘ ʧʦʣʝʚʘʷ, ʣʶʪʠʢ ʧʦʣʟʫʯʠʡ, ʦʩʦʢʘ, ɦ ʘʚʝʣʴ, ʙʘʛʫʣʴʥʠʢ,
ʙʝʣʦʫʩ, ʚʝʨʝʩʢ, ɦ ʫʯʢʘ, ʭʦʨʦʰʦ ʚʳʥʦʩʷʱʠʝ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʳ, ʪʦ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʧʦʯʚ ʥʝʦʙʭʦʜʠ-
ʤʦ ʠ ʦʥʦ ʙʫʜʝʪ ɻ ʬʬʝʢʪʠʚʥʦ.

ɺ ʧʨʘʢʪʠʢʝ ʟʝʤʣʝʜʝʣʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ ʯʘʱʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʶʪ ʨʅ ʧʦʯʚʳ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ
ʢʠʩʣʦʪʥʦʩʪʴ.

ɿʘʢʣʶʯʝʥʠʝ

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ?
2. ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ?
3. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
4. ʂʘʢʠʝ ʬʦʨʤʳ ʢʠʩʣʦʪʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʚ ʧʦʯʚʝ?
5. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʧʦʯʚʳ?
6. ʂʘʢ ʚʣʠʷʝʪ ʥʘ ʨʘʩʪʝʥʠʷ ʘʢʪʫʘʣʴʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
7. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʧʦʯʚʳ?
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8. ʂʘʢ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
9. ʂʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʘʢʪʫʘʣʴʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
10. ʂʘʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚʨʝʜʥʝʝ ʜʣʷ ʨʘʩʪʝʥʠʡ - ʘʢʪʫʘʣʴʥʘʷ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ?
11. ʂʘʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʙʦʣʴʰʝ ʧʦ ʚʝʣʠʯʠʥʝ – ʘʢʪʫʘʣʴʥʘʷ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ?
12. ʂʘʢ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
13. ʏʝʤ ʚʳʟʳʚʘʝʪʩʷ ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
14. ʏʝʤ ʚʳʟʳʚʘʝʪʩʷ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
15. ʂʘʢ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
16. ʂʘʢ ʦʙʥʘʨʫʞʠʪʴ ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
17. ʂʘʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ̫ ʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦʡ ʜʣʷ ʥʝʝ?
18. ʇʦ ʢʘʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʥʘʷ ʜʦʟʘ ʠʟʚʝʩʪʠ ʜʣʷ ʠʟʚʝʩʪʢʦʚʘʥʠʷ?
19. ʏʪʦ ʦʟʥʘʯʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʨʅ?
20. ɺ ʢʘʢʦʤ ʠʥʪʝʨʚʘʣʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʨʅ?
21. ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʨʅ ʨʝʘʢʮʠʷ ʙʳʚʘʝʪ ʥʝʡʪʨʘʣʴʥʦʡ, ʢʠʩʣʦʡ, ɦ ʝʣʦʯʥʦʡ?
22. ʂʘʢʠʝ ʧʦʯʚʳ ʩʯʠʪʘʶʪʩʷ ʩʠʣʴʥʦʢʠʩʣʳʤʠ, ʩʣʘʙʦʢʠʩʣʳʤʠ ʠ ʥʝʡʪʨʘʣʴʥʳʤʠ?
23. ʂʘʢʠʝ ʨʘʩʪʝʥʠʷ ʠ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʧʝʨʝʥʦʩʷʪ ʩʣʘʙʦʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʳ?
24. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʧʦʯʚ?

ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ [2,7,8,9,14,17,20]

ɺʝʨʪʠʢʘʣʴʥʘʷ ʪʦʣʱʘ ʚʩʷʢʦʡ ʧʦʯʚʳ ʥʘʟʳʚʘʝʪʩʷ ʧʦʯʚʝʥʥʳʤ ʧʨʦʬʠʣʝʤ. ʆʥ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥ-
ʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʪʦ ʝʩʪʴ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʨʷʜ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʛʦʨʠʟʦʥʪʦʚ, ʢʘʞ-
ʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʥʝʰʥʠʭ (ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ) ʧʨʠʟʥʘʢʦʚ. ʀ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʠ ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʢʘʞʜʦʛʦ ʛʦʨʠʟʦʥʪʘ ʦʪʨʘʞʘʶʪ ʭʘʨʘʢʪʝʨ ʧʦʯʚʦʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʵʪʦʤʫ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʯʚ ʧʦ ʚʥʝʰʥʠʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʜʨʫʛ
ʦʪ ʜʨʫʛʘ.

ɻʣʘʚʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʯʚ ̫ ʚʣʷʶʪʩʷ: ʩʪʨʦʝʥʠʝ ʧʦʯʚ ,r ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦ-
ʛʦ ʧʨʦʬʠʣʷ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʛʦʨʠʟʦʥʪʦʚ, ʦʢʨʘʩʢʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ (ʚ ʧʨʦʰʣʦʤ ʤʝʭʘʥʠʯʝʩʢʠʡ)
ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ, ʩʣʦʞʝʥʠʝ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥʠʷ.

ʕʪʠ ʧʨʠʟʥʘʢʠ ʩʪʫʜʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʟʨʝʟʝ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʧʦʯʚʝʥʥʦʤ ʤʦʥʦʣʠʪʝ.
ʇʦʯʚʝʥʥʳʝ ʤʦʥʦʣʠʪʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ
ʆʩʝʪʠʷ - ɸʣʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʫʟʝʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʛʝʦʣʦʛʠʠ ɻʦʨʩʢʦʛʦ ɻɸʋ.

ʉʪʨʦʝʥʠʝ ʧʦʯʚʳ – ɻ ʪʦ ʦʙʱʠʡ ʦʙʣʠʢ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʤʝʥʘ ʧʦ ʚʝʨʪʠʢʘʣʠ
ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ ʮʚʝʪʦʤ, ʩʪʨʫʢʪʫʨʦʡ, ʩʣʦʞʝʥʠʝʤ ʠ
ʪ.ʜ. ʆʥʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʪʣʠʯʘʶʪ-
ʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʥʠʭ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʦʪʝʢʘʶʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ.

ʆʧʨʝʜʝʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʧʦʯʚʳ ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.

ɺ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʛʦʨʠʟʦʥʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʧʦʜʨʘʟ-
ʜʝʣʷʪʴʩʷ ʥʘ ʧʦʜʛʦʨʠʟʦʥʪ .r ʈʘʟʥʳʝ ʪʠʧʳ, ʧʦʜʪʠʧʳ, ʚʠʜʳ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʦʝ
ʩʪʨʦʝʥʠʝ, ʠ ʧʦ ɻ ʪʦʤʫ ʧʨʠʟʥʘʢʫ ʠʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ.

ʏʘʱʝ ʚʩʝʛʦ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ: ɸʧ – ʧʘʭʦʪʥʳʡ; ɸʦ – ʣʝʩʥʘʷ ʧʦʜ-
ʩʪʠʣʢʘ; ɸʜ – ʜʝʨʥʠʥʘ; ɸ – ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ; ɺ – ʠʣʣʶʚʠʘʣʴʥʳʡ, ʧʝʨʝʭʦʜʥʳʡ; G – ʛʣʝʝʚʳʡ;
ʉ – ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ; ɼ – ʧʦʜʩʪʠʣʘʶʱʘʷ ʧʦʨʦʜʘ [2,20].

ʇʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ɸʧ – ʚʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʠʣʠ ʚʝʩʴ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠ-
ʟʦʥʪ, ʠʣʠ ʝʛʦ ʯʘʩʪʴ; ʠʤʝʝʪ ʪʝʤʥʫʶ ʦʢʨʘʩʢʫ.

ɻʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ (ɸ) – ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.
ʉʦʜʝʨʞʠʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʛʫʤʫʩʘ) ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ; ʝʛʦ
ʦʢʨʘʩʢʘ ʙʳʚʘʝʪ ʙʦʣʝʝ ʪʝʤʥʘʷ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʛʦʨʠʟʦʥʪʦʚ.

ʀʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ (ɺ) – ʛʦʨʠʟʦʥʪ, ʚ ʢʦʪʦʨʳʡ ʚʳʤʳʚʘʶʪʩʷ ʠʟ ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʦʨʠ-
ʟʦʥʪʦʚ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ: ʛʫʤʫʩ, ʠʣ, ʢʘʨʙʦʥʘʪʳ, ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ. ɺ ʯʝʨʥʦʟʝʤʘʭ ʠ ʢʘʰʪʘʥʦʚʳʭ
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ʧʦʯʚʘʭ ʛʦʨʠʟʦʥʪ ɺ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤ ʦʪ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢ ʤʘʪʝʨʠʥʩʢʦʡ
ʧʦʨʦʜʝ.

ɻʣʝʝʚʳʡ ʛʦʨʠʟʦʥʪ (G) – ʦʙʨʘʟʫʝʪʩʷ ʚ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚʘʭ, ʛʜʝ ʚʩʣʝʜʩʪʚʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚ-
ʣʘʞʥʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʘ ʩʚʦʙʦʜʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʦʯʚʝ ʧʨʦʠʩʭʦʜʷʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ,
ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʘʢʠʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʘʣʶʤʠʥʠʷ ʠ
ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʣʝʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ.

ʄʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ (ʉ) – ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʟʘʪʨʦʥʫʪʫʶ ʠʣʠ ʩʣʘʙʦʟʘʪʨʦʥʫʪʫʶ ʧʦʯʚʦʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʨʦʜʫ.

ʇʦʜʩʪʠʣʘʶʱʘʷ ʧʦʨʦʜʘ (ɼ) – ʚʳʜʝʣʷʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʯʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʩʬʦʨʤʠʨʦʚʘ-
ʣʠʩʴ ʥʘ ʦʜʥʦʡ ʧʦʨʦʜʝ, ʘ ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʨʦʜʘ ʩ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.

ʇʝʨʝʭʦʜ ʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʜʨʫʛʦʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʨʝʟʢʦ, ʚ ʜʨʫʛʠʭ – ʧʦʩʪʝ-
ʧʝʥʥʦ.

ʇʦʜ ʤʦʱʥʦʩʪʴʶ ʧʨʦʬʠʣʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʩʝʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦ ʚʝʨʪʠʢʘʣʠ,
ʪʦ ʝʩʪʴ ʪʦʣʱʠʥʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ. ʆʥʘ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 20 ʩʤ ʚ ʛʦʨʥʳʭ
ʧʦʯʚʘʭ ʜʦ 150 - 200 ʩʤ ʚ ʨʘʚʥʠʥʥʳʭ ʧʦʯʚʘʭ. ʄʦʱʥʦʩʪʴʶ ʦʪʜʝʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘʟʳʚʘʶʪ ʝʛʦ ʧʨʦʪʷ-
ʞʝʥʥʦʩʪʴ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʚʳʨʘʞʝʥʥʫʶ ʚ ʩʘʥʪʠʤʝʪʨʘʭ. ɻʦʚʦʨʷ ʦ ʤʦʱʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʦʨʠʟʦʥʪʘ
ʧʦʯʚʳ, ʫʢʘʟʳʚʘʶʪ ʝʛʦ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʛʨʘʥʠʮʳ, ʥʘʧʨʠʤʝʨ, ɸʧ 0-25ʩʤ, ɺ 35-52ʩʤ ʠ ʪ.ʜ.

ʄʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʥʘ ʚʝʨʪʠʢʘʣʴ-
ʥʦʡ ʩʪʝʥʢʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʠʣʠ ʚ ʤʦʥʦʣʠʪʝ ʩ ʥʝʥʘʨʫʰʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ ʧʨʦʬʠʣʷ. ʋ ʨʘʟʥʳʭ ʧʦʯʚ
ʦʥʘ ʙʳʚʘʝʪ ʨʘʟʣʠʯʥʦʡ.

ʎʚʝʪ, ʠʣʠ ʦʢʨʘʩʢʘ, ʧʦʯʚʳ ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʯʚʳ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ
ʪʠʧʫ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝʨʝʜʢʦ ʦʙʫʩʣʦʚʣʝʥʳ ʮʚʝʪʦʤ ʧʦʯʚʳ – ʯʝʨʥʦʟʝʤ, ʞʝʣʪʦʟʝʤ, ʢʨʘʩʥʦʟʝʤ, ʩʝʨʦ-
ʟʝʤ, ʩʝʨʳʝ ʠ ʙʫʨʳʝ, ʢʘʰʪʘʥʦʚʳʝ ʠ ʪ.ʜ.

ʆʢʨʘʩʢʘ ʛʦʨʠʟʦʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʜʣʷ ʚʩʝʡ ʪʦʣʱʠ ʛʦʨʠʟʦʥʪʘ ʠʣʠ ʥʝʦ-
ʜʥʦʨʦʜʥʦʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ. ʆʥʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʘʛʨʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʏʝʣʦʚʝʢ, ʟʘʥʠʤʘ-
ʷʩʴ ʟʝʤʣʝʜʝʣʠʝʤ, ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʩʫʜʠʣ ʦ ʢʘʯʝʩʪʚʝ ʧʦʯʚʳ, ʦ ʝʝ ʧʣʦʜʦʨʦʜʠʠ ʧʦ ʝʝ ʦʢʨʘʩʢʝ. ʊʘʢ,
ʥʘʣʠʯʠʝ ʤʦʱʥʦʛʦ ʪʝʤʥʦʦʢʨʘʰʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʜʝʨ-
ʞʘʥʠʠ ʛʫʤʫʩʘ (ʧʝʨʝʛʥʦʷ) ʚ ʧʦʯʚʝ, ʯʪʦ ̫ ʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ.

 ʆʢʨʘʩʢʘ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʦʢʨʘʩʢʠ ʪʝʭ ʛʨʫʧʧ ʚʝʱʝʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʘ ʩʣʦʞʝʥʘ. ʅʘʠʙʦʣʝʝ ʚʘʞ-
ʥʳʤʠ ʧʨʠ ɻ ʪʦʤ ̫ ʚʣʷʶʪʩʷ ʪʨʠ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ – ʛʫʤʫʩ; ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ; ʢʨʝʤʥʝʢʠʩʣʦʪʘ, ʫʛʣʝ-
ʢʠʩʣʘʷ ʠʟʚʝʩʪʴ ʠ ʢʘʦʣʠʥʠʪ.

ɻʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ʧʨʠʜʘʶʪ ʧʦʯʚʝ ʯʝʨʥʫʶ, ʪʝʤʥʦ-ʩʝʨʫʶ ʠ ʩʝʨʫʁ  ʦʢʨʘʩʢʫ. ʉʦʝʜʠʥʝʥʠʷ ʞʝʣʝ-
ʟʘ ʧʨʠʜʘʶʪ ʧʦʯʚʝ ʢʨʘʩʥʫʶ, ʦʨʘʥʞʝʚʫʶ ʠ ʞʝʣʪʫʶ ʦʢʨʘʩʢʫ. ʂʨʝʤʥʝʟʝʤ, ʫʛʣʝʢʠʩʣʳʡ ʢʘʣʴʮʠʡ ʠ ʢʘʦʣʠ-
ʥʠʪ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʠʦʙʨʝʪʝʥʠʶ ʙʝʣʦʡ ʠ ʙʝʣʝʩʦʡ ʦʢʨʘʩʢʠ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʧʦʜʟʦʣʠʩʪʳʭ ʠ ʙʦʣʦʪʥʳʭ
ʧʦʯʚ. ʈʘʟʣʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʨʝʭ ʛʨʫʧʧ ʚʝʱʝʩʪʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘ-
ʟʠʝ ʧʦʯʚʝʥʥʳʭ ʮʚʝʪʦʚ ʠ ʦʪʪʝʥʢʦʚ.

ʆʢʨʘʩʢʘ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ: ʧʦʯʚʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʤ
ʩʦʩʪʦʷʥʠʠ, ʢʘʞʫʪʩʷ ʪʝʤʥʝʝ, ʯʝʤ ʚ ʨʘʩʧʳʣʝʥʥʦʤ, ʪʦ ʝʩʪʴ ʙʝʩʩʪʨʫʢʪʫʨʥʦʤ. ɺʣʠʷʝʪ ʪʘʢʞʝ ʚʣʘʞʥʦʩʪʴ
ʧʦʯʚʳ: ʚʣʘʞʥʳʝ ʧʦʯʚʳ ʚʩʝʛʜʘ ʢʘʞʫʪʩʷ ʙʦʣʝʝ ʪʝʤʥʳʤʠ, ʯʝʤ ʩʫʭʠʝ.

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ (ʨʘʥʴʰʝ – ʤʝʭʘʥʠʯʝʩʢʠʡ) ʩʦʩʪʘʚ ʧʦʯʚʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩ-
ʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʟʝʤʣʝʜʝʣʠʠ.

ʊʚʝʨʜʘʷ ʬʘʟʘ ʧʦʯʚʳ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʠʮ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤʠ
ʵʣʝʤʝʥʪʘʤʠ. ʉʫʤʤʘ ʚʩʝʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʤʝʨʦʤ ʤʝʥʴʰʝ 0,01 ʤʤ – ʵʪʦ ʬʠʟʠʯʝʩʢʘʷ
ʛʣʠʥʘ, ʘ ʙʦʣʴʰʝ 0,01 ʤʤ – ʬʠʟʠʯʝʩʢʠʡ ʧʝʩʦʢ; ʩʫʤʤʘ ʯʘʩʪʠʮ ʤʝʥʴʰʝ 1ʤʤ – ʤʝʣʢʦʟʝʤ, ʙʦʣʴʰʝ 1 ʤʤ –
ʧʦʯʚʝʥʥʳʡ ʩʢʝʣʝʪ. ʈʘʟʥʳʝ ʧʦ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩ-
ʢʠʡ ʩʦʩʪʘʚ, ʨʘʟʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠ-
ʯʝʩʢʠʭ ʯʘʩʪʠʮ ʚ ʧʦʯʚʝ ʥʘʟʳʚʘʝʪʩʷ ʝʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ.

ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ (ʩʫʭʦʡ ʤʝʪʦʜ) ʩʦʩʪʦʠʪ
ʚ ʨʘʩʪʠʨʘʥʠʠ ʩʫʭʦʡ ʧʦʯʚʳ ʥʘ ʣʘʜʦʥʠ ʠ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʘʦʱʫʧʴ ʠ ʧʨʠ ʧʦʤʦʱʠ ʣʫʧʳ
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ, ʫʚʣʘʞʥʝʥʠʠ ʧʦʯʚʳ ʚʦʜʦʡ ʠ ʩʢʘʪʳʚʘʥʠʠ ʚ h ʥʫʨ ʠʣʠ
ʰʘʨʠʢ. ɼʣʷ ɻ ʪʦʛʦ ʥʘʜʦ ʚʟʷʪʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʳ ʠ ʨʘʩʪʠʨʘʪʴ ʝʝ ʥʘ ʣʘʜʦʥʠ ʧʘʣʴʮʝʤ ʠʣʠ
ʥʦʛʪʝʤ. ɽʩʣʠ ʧʦʯʚʘ ʩʪʨʫʢʪʫʨʥʘ ʠ ʤʝʣʢʠʝ ʢʦʤʦʯʢʠ ʥʝ ʨʘʩʪʠʨʘʶʪʩʷ ʥʦʛʪʝʤ, ʪʦ ʠʭ ʥʘʜʦ ʨʘʟʤʝʣ ʯɹʠʪʴ ʚ
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 ʇʦʤʠʤʦ ʩʫʭʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʤʦʢʨʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʚ ʩʣʝ-
ʜʫʶʱʝʤ: ʦʙʨʘʟʝʮ ʨʘʩʪʝʨʪʦʡ ʧʦʯʚʳ ʫʚʣʘʞʥʷʶʪ ʚʦʜʦʡ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ ʜʦ ʪʝʩʪʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʦʯʚʘ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʝʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ɺ ʩʣʫʯʘʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚ ʚʤʝʩʪʦ
ʚʦʜʳ ʧʨʠʤʝʥʷʶʪ 10%-ʥʫʶ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ ʅʉl ʩ ʮʝʣʴʶ ʨʘʟʨʫʰʝʥʠʷ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ. ʊʝʩ-
ʪʦʦʙʨʘʟʥʳʡ ʢʦʤʦʯʝʢ ʧʦʯʚʳ ʩʢʘʪʳʚʘʶʪ ʥʘ ʣʘʜʦʥʠ ʚ h ʘʨʠʢ ʠ ʧʨʦʙʫʶʪ ʨʘʩʢʘʪʘʪʴ ʝʛʦ ʚ h ʥʫʨ ʪʦʣʱʠʥʦʡ
ʦʢʦʣʦ 3 ʤʤ, ʟʘʪʝʤ ʩʚʦʨʘʯʠʚʘʶʪ ʝʛʦ ʚ ʢʦʣʴʮʦ ʜʠʘʤʝʪʨʦʤ 2-3 ʩʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩ-
ʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʧʦʢʘʟʘʪʝʣʠ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳ.

ʇʝʩʦʢ ʥʝ ʦʙʨʘʟʫʝʪ ʥʠ h ʘʨʠʢʘ, ʥʠ h ʥʫʨʘ. ʉʫʧʝʩʴ ʦʙʨʘʟʫʝʪ h ʘʨʠʢ, ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʢʘ-
ʪʘʪʴ ʚ h ʥʫʨ. ʃʝʛʢʠʡ ʩʫʛʣʠʥʦʢ ʨʘʩʢʘʪʳʚʘʝʪʩʷ ʚ h ʥʫʨ, ʥʦ ʦʥ ʥʝʧʨʦʯʝʥ ʠ ʣʝʛʢʦ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʯʘʩʪʠ
ʧʨʠ ʨʘʩʢʘʪʳʚʘʥʠʠ ʠʣʠ ʚʟʷʪʠʠ ʩ ʣʘʜʦʥʠ. ʉʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ ʦʙʨʘʟʫʝʪ ʩʧʣʦʰʥʦʡ h ʥʫʨ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ
ʤʦʞʥʦ ʩʚʝʨʥʫʪʴ ʚ ʢʦʣʴʮʦ, ʩ ʪʨʝʱʠʥʘʤʠ ʠ ʧʝʨʝʣʦʤʘʤʠ. ʊʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ ʣʝʛʢʦ ʨʘʩʢʘʪʳʚʘʝʪʩʷ ʚ
ʢʦʣʴʮʦ ʠ h ʥʫʨ, ʢʦʣʴʮʦ ʩ ʪʨʝʱʠʥʘʤʠ. ɻʣʠʥʘ ʦʙʨʘʟʫʝʪ ʜʣʠʥʥʳʡ ʪʦʥʢʠʡ h ʥʫʨ, ʢʦʣʴʮʦ ʙʳʚʘʝʪ ʙʝʟ ʪʨʝ-
ʱʠʥ.

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʦʙʦʠʤʠ ʤʝʪʦʜʘʤʠ
ʩʪʫʜʝʥʪ ʟʘʧʠʩʳʚʘʝʪ ʚ ʩʣʝʜʫʶʱʠʝ ʪʘʙʣʠʮʳ (ʪʘʙʣ. 3,4).

ʊʘʙʣʠʮʘ 3 – ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʩʫʭʠʤ ʤʝʪʦʜʦʤ

ʬʘʨʬʦʨʦʚʦʡ ʩʪʫʧʢʝ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʨʘʩʪʝʨʝʪʴ ʨʘʩʧʳʣʝʥʥʫʶ ʤʘʩʩʫ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ ʠ ʥʘ ʛʣʘʟ ʦʧʨʝ-
ʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ.

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʱʫʱʝʥʠʶ ʧʨʠ ʨʘʩʪʠʨʘʥʠʠ, ʩʦʩʪʦʷʥʠʶ ʩʫ-
ʭʦʡ ʧʦʯʚʳ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʝʩʢʘ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 2.

ʊʘʙʣʠʮʘ 2 – ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ
ʧʨʠʟʥʘʢʘʤ [20]

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʉʦʩʪʦʷʥʠʝ ʩʫʭʦʛʦ ʦʙʨʘʟʮʘ ʆʱʫʱʝʥʠʝ ʧʨʠ ʨʘʩʪʠʨʘʥʠʠ
ʩʫʭʦʛʦ ʦʙʨʘʟʮʘ

ʇʝʩʦʢ

ʉʫʧʝʩʴ

ʃʝʛʢʠʡ ʧʝʩʯʘʥʠʩʪʳʡ
ʩʫʛʣʠʥʦʢ

ʉʨʝʜʥʠʡ ʧʝʩʯʘʥʠʩʪʳʡ
ʩʫʛʣʠʥʦʢ

ʊʷʞʝʣʳʡ ʧʝʩʯʘʥʠʩʪʳʡ
ʩʫʛʣʠʥʦʢ

ɻʣʠʥʘ

ʉʳʧʫʯʝʝ

ʂʦʤʦʯʢʠ ʩʣʘʙʳʝ, ʣʝʛʢʦ
ʨʘʟʜʘʚʣʠʚʘʶʪʩʷ

ʂʦʤʦʯʢʠ ʨʘʟʨʫʰʘʶʪʩʷ ʩ
ʥʝʙʦʣʴʰʠʤ ʫʩʠʣʠʝʤ

ʉʪʨʫʢʪʫʨʥʳʝ ʦʪʜʝʣʴʥʦʩʪʠ
ʨʘʟʨʫʰʘʶʪʩʷ ʩ ʪʨʫʜʦʤ,
ʥʘʙʣʶʜʘʝʪʩʷ ʫʛʣʦʚʘʪʦʩʪʴ ʠʭ
ʬʦʨʤʳ
ɸʛʨʝʛʘʪʳ ʧʣʦʪʥʳʝ,
ʫʛʣʦʚʘʪʳʝ

ɸʛʨʝʛʘʪʳ ʦʯʝʥʴ ʧʣʦʪʥʳʝ,
ʫʛʣʦʚʘʪʳʝ

ʉʦʩʪʦʠʪ ʧʦʯʪʠ
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʧʝʩʢʘ
ʇʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʳʝ
ʯʘʩʪʠʮʳ. ʄʝʣʢʠʝ ʯʘʩʪʠʮʳ
ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʩʴʶ
ʇʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʳʝ
ʯʘʩʪʠʮʳ, ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ
20-30%
ʇʝʩʯʘʥʳʝ ʯʘʩʪʠʮʳ ʝʱʝ
ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳ.
ɻʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʧʨʠʤʝʨʥʦ
ʧʦʣʦʚʠʥʘ
ʇʝʩʯʘʥʳʭ ʯʘʩʪʠʮ ʧʦʯʪʠ ʥʝʪ,
ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʠʥʠʩʪʳʝ
ʯʘʩʪʠʮʳ
ʊʦʥʢʘʷ ʦʜʥʦʨʦʜʥʘʷ ʤʘʩʩʘ,
ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ ʥʝʪ

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ

ˉ
ʦʙʨʘʟʮʘ ʚʳʨʘʞʝʥʥʦʩʪʴ

ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʥʦʩʪʴ
ʥʘʣʠʯʠʝ

ʧʝʩʯʘʥʳʭ
ʯʘʩʪʠʮ

ʥʘʣʠʯʠʝ
ʧʳʣʝʚʘʪʳʭ
ʯʘʩʪʠʮ ʠ
ʠʣʠʩʪʦʡ
ʬʨʘʢʮʠʠ

ʅʘʟʚʘʥʠʝ ʧʦʯʚʳ ʧʦ
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʪʝʨʤʠʥ «ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ»?
2. ʏʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ «ʩʪʨʦʝʥʠʝʤ ʧʦʯʚʳ»?
3. ʂʘʢʦʚʘ ʩʚʷʟʴ ʥʘʟʚʘʥʠʷ ʪʠʧʘ ʧʦʯʚʳ ʠ ʝʝ ʦʢʨʘʩʢʦʡ?
4. ʂʘʢ ʧʦʥʠʤʘʪʴ «ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ»?
5. ʂʘʢ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ?

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ [2,9,17,20]

ʈʘʟʣʠʯʘʶʪ ʧʦʯʚʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʙʝʩʩʪʨʫʢʪʫʨʥʳʝ. ʇʦʜ ʩʪʨʫʢʪʫʨʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ
ʧʦʯʚʳ ʨʘʩʯʣʝʥʷʪʴʩʷ ʥʘ ʦʪʜʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʬʦʨʤʳ.

ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ – ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʜʝʣʴʥʦʩʪʝʡ, ʠʣʠ ʘʛʨʝʛʘʪʦʚ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʬʦʨʤʳ,
ʧʦʨʠʩʪʦʩʪʠ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʚʦʜʦʧʨʦʯʥʦʩʪʠ. ɸʛʨʝʛʘʪʳ ʜʠʘʤʝʪʨʦʤ ʙʦʣʴʰʝ 0,25 ʤʤ ʥʘʟʳ-
ʚʘʶʪʩʷ ʤʘʢʨʦʘʛʨʝʛʘʪʘʤʠ, ʤʝʥʴʰʝ 0,25 ʤʤ – ʤʠʢʨʦʘʛʨʝʛʘʪʘʤʠ. ɸʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ̫ ʚʣʷʝʪʩʷ ʢʦʤ-
ʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʨʘʟʤʝʨʦʤ ʘʛʨʝʛʘʪʦʚ ʦʪ 0,25 ʜʦ 10 ʤʤ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʨʠʩʪʦʩʪʴʶ ʠ
ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ. ʇʨʠ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʝ ʚ ʧʦʯʚʝ ʩʦʟʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚʦʜʥʦ-
ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʙʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ
ʦʙʝʩʧʝʯʝʥʳ ʠ ʚʣʘʛʦʡ, ʠ ʚʦʟʜʫʭʦʤ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʣʫʯʰʘʝʪ-
ʩʷ ʠ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ.

ɺʦʜʦʧʨʦʯʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ
ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʧʨʦʪʠʚ ʨʘʟʤʳʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚʦʜʳ. ɺʳʩʦʢʦʡ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ
ʟʝʨʥʠʩʪʘʷ ʠ ʦʨʝʭʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʳ, ʤʝʥʴʰʝʡ – ʢʦʤʢʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ. ɽʱʝ ʤʝʥʝʝ ʚʦʜʦʧʨʦʯʥʳ ʧʣʠʪʦ-
ʚʠʜʥʘʷ ʠ ʧʨʠʟʤʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʳ.

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʠʤʝʝʪ ʩʪʝʧʝʥʴ ʝʝ ʚʳʨʘ-
ʞʝʥʥʦʩʪʠ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ: ʣʫʯʰʝ, ʢʦʛʜʘ ʦʥʘ ʚʳʨʘʞʝʥʘ ʯʝʪʢʦ ʠ ʦʜʥʦʨʦʜʥʘ.

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʚʳ ʧʦ
ʤʝʪʦʜʫ ʅ.ʀ. ʉʘʚʠʥʦʚʘ. ɿʘʜʘʯʝʡ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ̫ ʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʛʨʝʛʘʪʦʚ
ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʨʘʟʤʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,25 ʜʦ 10,0 ʤʤ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʧʨʦʯ-
ʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟ-
ʤʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʝʪʦʜʦʤ ʩʫʭʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ – ʤʝʪʦʜʦʤ ʤʦʢʨʦʛʦ
ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ.

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʫʭʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʙʝʨʫʪ ʩʨʝʜʥʶʶ ʧʨʦʙʫ 0,5-2,5 ʢʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ
ʧʦʯʚʳ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʚʳʙʠʨʘʶʪ ʢʦʨʥʠ, ʛʘʣʴʢʫ (ʢʘʤʝʰʢʠ) ʠ ʜʨʫʛʠʝ ʚʢʣʶʯʝʥʠʷ. ʉʨʝʜʥʶʶ
ʧʨʦʙʫ ʧʨʦʩʝʠʚʘʶʪ ʯʝʨʝʟ ʥʘʙʦʨ ʩʠʪ ʩ ʜʠʘʤʝʪʨʦʤ ̫ ʯʝʝʢ 10, 7, 5, 3, 2, 1, 0,5, 0,25 ʤʤ. ʇʦʜ ʥʠʞʥʠʤ ʩʠʪʦʤ
ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʜʦʥ. ʇʦʯʚʫ ʥʫʞʥʦ ʧʨʦʩʝʠʚʘʪʴ ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ (ʧʦ 100-200 ʛ), ʥʝ ʩʠʣʴʥʦ ʚʩʪʨʷ-
ʭʠʚʘʷ. ʇʦʩʣʝ ʨʘʟʲʝʜʠʥʝʥʠʷ ʩʠʪ ʧʨʠ ʣʝʛʢʦʤ ʧʦʩʪʫʢʠʚʘʥʠʠ ʧʦ ʨʝʙʨʫ ʘʛʨʝʛʘʪʳ ʩ ʢʘʞʜʦʛʦ ʩʠʪʘ ʧʝʨʝʥʦ-
ʩʷʪ ʚ ʘʣʶʤʠʥʠʝʚʳʝ ʩʪʘʢʘʥʯʠʢʠ ʠ ʢʘʞʜʫʶ ʬʨʘʢʮʠʶ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ. ʇʦʩʣʝ ɻ ʪʦʛʦ
ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʤʘʩʩʳ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ (ʧʨʦʙʳ).
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ ʟʘʧʠʩʘʪʴ ʚ ʪʘʙʣʠʮʫ 5.

ʊʘʙʣʠʮʘ 4 – ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ
ʤʦʢʨʳʤ ʤʝʪʦʜʦʤ

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ

ˉ ʦʙʨʘʟʮʘ ʩʢʘʪʳʚʘʥʠʝ
ʰʘʨʠʢʘ

ʦʙʨʘʟʦʚʘʥʠʝ
ʰʥʫʨʘ

ʜʝʬʦʨʤʘʮʠʠ
ʰʥʫʨʘ

ʅʘʟʚʘʥʠʝ ʧʦʯʚʳ ʧʦ
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ
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ʄʝʪʦʜ ʤʦʢʨʦʛʦ ʧʨʦʩʝʠʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘʚʝʩʢʫ ʧʦʯʚʳ 50 ʛ ʦʪ-
ʙʠʨʘʶʪ ʠʟ ʦʪʩʝʷʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʨʘʢʮʠʡ. ʀʟ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ ʦʪʚʝʩʠʪʴ
ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ (ʚ ʛ), ʨʘʚʥʦʝ ʧʦʣʦʚʠʥʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʦʡ
ʬʨʘʢʮʠʠ ʚ ʧʦʯʚʝ. ʌʨʘʢʮʠʶ ʤʝʥʴʰʝ 0,25 ʤʤ ʚ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʥʝ ʚʢʣʶʯʘʪʴ, ʯʪʦʙʳ ʧʨʠ ʧʨʦʩʝʠʚʘʥʠʠ
ʧʦʯʚʳ ʥʠʞʥʠʝ ʩʠʪʘ ʥʝ ʟʘʙʠʚʘʣʠʩʴ. ʇʦʵʪʦʤʫ ʥʘʚʝʩʢʘ ʧʦʯʚʳ ʚʩʝʛʜʘ ʙʳʚʘʝʪ ʤʝʥʴʰʝ 50 ʛ, ʪʘʢ ʢʘʢ ʚ ʥʝʝ
ʥʝ ʧʦʧʘʜʘʝʪ ʬʨʘʢʮʠʷ ʤʝʥʴʰʝ 0,25 ʤʤ.

ʇʦʜʛʦʪʦʚʠʪʴ ʥʘʙʦʨ ʠʟ 5 ʩʠʪ ʜʠʘʤʝʪʨʦʤ 20 ʩʤ, ʚʳʩʦʪʦʡ 3 ʩʤ ʩ ʦʪʚʝʨʩʪʠʷʤʠ (ʩʚʝʨʭʫ ʚʥʠʟ) 3; 2; 1;
0,5; 0,25 ʤʤ. ʉʠʪʘ ʩʣʝʜʫʝʪ ʩʢʨʝʧʠʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʚ ʙʘʢʝ ʩ ʚʦʜʦʡ ʪʘʢ,
ʯʪʦʙʳ ʥʘʜ ʙʦʨʪʦʤ ʚʝʨʭʥʝʛʦ ʩʠʪʘ ʥʘʭʦʜʠʣʩʷ ʩʣʦʡ ʚʦʜʳ 5-6 ʩʤ.

ʅʘʚʝʩʢʫ ʧʦʯʚ  rʚʳʩʳʧʘʪ  ɹʚ ʣʠʪʨʦʚʳʡ ʮʠʣʠʥʜʨ ʠ ʥʘʩʳʪʠʪʴ ʚʦʜʦʡ, ʢʦʪʦʨʫʶ ʧʨʠʣʠʚʘʪ  ɹʦʩʪʦʨʦʞʥʦ ʧʦ
ʩʪʝʥʢʘʤ ʮʠʣʠʥʜʨʘ, ʜʣʷ ʚʳʪʝʩʥʝʥʠʷ ʠʟ ʧʦʯʚʳ ʚʦʟʜʫʭʘ, ʥʝ ʟʘʱʝʤʣʷʷ ʝʛʦ, ʪʘʢ ʢʘʢ ʟʘʱʝʤʣʝʥʥʳʡ ʚʦʟʜʫʭ
ʨʘʟʨʫʰʘʝʪ ʘʛʨʝʛʘʪʳ. ʋʚʣʘʞʥʝʥʥʫʶ ʧʦʯʚʫ ʦʩʪʘʚʠʪʴ ʥʘ 10 ʤʠʥʫʪ, ʧʦʩʣʝ ʯʝʛʦ ʜʦʣʠʪʴ ʮʠʣʠʥʜʨ ʜʦʚʝʨʭʫ
ʚʦʜʦʡ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʮʠʣʠʥʜʨ ʟʘʢʨʳʪʴ ʧʨʦʙʢʦʡ ʪʘʢ, ʯʪʦʙʳ ʧʦʜ ʥʝʡ ʥʝ ʦʩʪʘʣʦʩʴ ʚʦʟʜʫʭʘ, ʠ
ʙʳʩʪʨʦ ʧʝʨʝʚʝʨʥʫʪʴ ʮʠʣʠʥʜʨ ʚʚʝʨʭ ʜʥʦʤ. ʊʘʢ ʝʛʦ ʥʘʜʦ ʜʝʨʞʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʘʛʨʝ-
ʛʘʪʦʚ ʥʝ ʫʧʘʜʝʪ ʚʥʠʟ. ɿʘʪʝʤ ʮʠʣʠʥʜʨ ʩʣʝʜʫʝʪ ʧʝʨʝʚʝʨʥʫʪʴ ʠ ʞʜʘʪʴ, ʢʦʛʜʘ ʧʦʯʚʘ ʜʦʩʪʠʛʥʝʪ ʜʥʘ. ʕʪʫ
ʧʨʦʮʝʜʫʨʫ ʥʫʞʥʦ ʧʦʚʪʦʨʠʪʴ 10 ʨʘʟ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʨʫʰʠʣʠʩʴ ʚʩʝ ʥʝʧʨʦʯʥʳʝ ʘʛʨʝʛʘʪʳ.

ʇʨʠ ʧʦʩʣʝʜʥʝʤ ʧʦʚʦʨʦʪʝ ʮʠʣʠʥʜʨ ʥʘʜʦ ʧʦʩʪʘʚʠʪʴ ʚʚʝʨʭ ʜʥʦʤ, ʧʝʨʝʥʝʩʪʠ ʢ ʥʘʙʦʨʫ ʩʠʪ ʠ ʧʦʛʨʫ-
ʟʠʪʴ ʚ ʚʦʜʫ ʥʘʜ ʚʝʨʭʥʠʤ ʩʠʪʦʤ. ʇʦʜ ʚʦʜʦʡ ʥʫʞʥʦ ʦʪʢʨʳʪʴ ʧʨʦʙʢʫ ʮʠʣʠʥʜʨʘ ʠ, ʥʝ ʦʪʨʳʚʘʷ ʝʛʦ ʦʪ
ʚʦʜʳ, ʧʣʘʚʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦʯʚʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʩʠʪʘ. ʏʝʨʝʟ ʤʠʥʫʪʫ, ʢʦʛʜʘ ʚʩʝ ʘʛʨʝʛʘʪʳ
ʤʝʥʴʰʝ 0,25 ʤʤ ʫʧʘʜʫʪ ʥʘ ʩʠʪʦ, ʮʠʣʠʥʜʨ ʧʦʜ ʚʦʜʦʡ ʟʘʢʨʳʪʴ ʧʨʦʙʢʦʡ, ʚʳʥʫʪʴ ʠʟ ʚʦʜʳ ʠ ʦʪʩʪʘʚʠʪʴ.

ʇʝʨʝʰʝʜʰʫʶ ʥʘ ʩʠʪʦ ʧʦʯʚʫ ʧʨʦʩʝʷʪʴ ʧʦʜ ʚʦʜʦʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʙʦʨ ʩʠʪ ʧʦʜʥʷʪʴ ʚ ʚʦʜʝ,
ʥʝ ʦʙʥʘʞʘʷ ʦʩʪʘʚʰʠʝʩʷ ʘʛʨʝʛʘʪʳ ʥʘ ʚʝʨʭʥʝʤ ʩʠʪʝ, ʠ ʙʳʩʪʨʳʤ ʜʚʠʞʝʥʠʝʤ ʦʧʫʩʪʠʪʴ ʚʥʠʟ. ɺ ʵʪʦʤ
ʧʦʣʦʞʝʥʠʠ ʧʦʜʝʨʞʘʪʴ 2-3 ʩʝʢʫʥʜʳ, ʯʪʦʙʳ ʘʛʨʝʛʘʪ  rʫʩʧʝʣʠ ʧʨʦʩʝʷʪʴʩʷ, ʟʘʪʝʤ ʤʝʜʣʝʥʥʦ ʧʦʜʥʷʪ  ɹʚʚʝʨʭ
ʠ ʙʳʩʪʨʦ ʦʧʫʩʪʠʪʴ ʚʥʠʟ. ʉʠʪʘ ʚʩʪʨʷʭʠʚʘʪʴ 10 ʨʘʟ, ʟʘʪʝʤ ʚʳʥʫʪʴ ʠʟ ʙʘʢʘ 2 ʚʝʨʭʥʠʭ ʩʠʪʘ, ʘ ʥʠʞʥʠʝ
ʚʩʪʨʷʭʠʚʘʪʴ ʝʱʝ 5 ʨʘʟ. ɸʛʨʝʛʘʪʳ, ʦʩʪʘʚʰʠʝʩʷ ʥʘ ʩʠʪʘʭ, ʩʤʳʪʴ ʩʪʨʫʝʡ ʚʦʜʳ ʚ ʙʦʣʴʰʠʝ ʬʘʨʬʦʨʦʚʳʝ
ʯʘʰʢʠ, ʠʟʙʳʪʦʢ ʚʦʜʳ ʠʟ ʯʘʰʝʢ ʩʣʠʪʴ. ʀʟ ʙʦʣʴʰʠʭ ʯʘʰʝʢ ʘʛʨʝʛʘʪʳ ʩʤʳʪʴ ʚ ʟʘʨʘʥʝʝ ʚʟʚʝʰʝʥʥʳʝ
ʤʘʣʝʥʴʢʠʝ ʯʘʰʢʠ, ʟʘʪʝʤ ʚʳʩʫʰʠʪʴ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʟʚʝʩʠʪʴ.

ʄʘʩʩʘ ʬʨʘʢʮʠʡ, ʧʦʤʥʦʞʝʥʥʘʷ ʥʘ 2, ʜʘʩʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʪʦʛʦ
ʠʣʠ ʜʨʫʛʦʛʦ ʨʘʟʤʝʨʘ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʤʝʥʴʰʝ 0,25 ʤʤ ʨʘʩʩʯʠʪʳʚʘʶʪ ʚʳʯʠʪʘʥʠ-
ʝʤ ʠʟ 100 ʩʫʤʤʳ ʧʨʦʮʝʥʪʦʚ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ.

ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʧʠʩʘʪʴ ʚ ʪʘʙʣʠʮʫ 5. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ
ʩʪʨʫʢʪʫʨʥʦʩʪʠ (ʂ), ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʶʪ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʛʨʝʛʘʪʦʚ ʦʪ 0,25 ʜʦ 10 ʤʤ (ʚ %)
ʢ ʩʫʤʤʘʨʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʘʛʨʝʛʘʪʦʚ ʤʝʥʴʰʝ 0,25 ʠ ʙʦʣʴʰʝ 10 ʤʤ (ʚ %). ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʯʝʤ
ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʂ, ʪʝʤ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʣʫʯʰʝ.

ʊʘʙʣʠʮʘ 5 – ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʚʳ

ʈʘʟʤʝʨ ʘʛʨʝʛʘʪʦʚ (ʤʤ) ʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ (ʚ % ʦʪ ʤʘʩʩʳ ʚʦʟʜʫʰ-
ʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ)

ʉʫʭʦʝ ʧʨʦʩʝʠʚʘʥʠʝ
ʅʘʟʚʘʥʠʝ

ʧʦʯʚʳ

ɻʝʥʝʪʠʯʝ-
ʩʢʠʡ ʛʦʨʠ-
ʟʦʥʪ, ʛʣʫ-

ʙʠʥʘ ʚʟʷʪʠʷ
ʦʙʨʘʟʮʘ,

ʩʤ
ʙʦʣʴ-
ʰʝ 10 10-7 7-5 5-3 3-2 2-1 1-0,5

0,5-
0,25

ʤʝʥʴ-
ʰʝ

0,25

                                                                                                               ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5

ʈʘʟʤʝʨ ʘʛʨʝʛʘʪʦʚ(ʚ ʤʤ) ʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ
(ʚ % ʦʪ ʤʘʩʩʳ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ)

ʤʦʢʨʦʝ ʧʨʦʩʝʠʚʘʥʠʝʅʘʟʚʘʥʠʝ
ʧʦʯʚʳ

ɻʝʥʝʪʠʯʝʩʢʠʡ
ʛʦʨʠʟʦʥʪ. ɻʣʫ-
ʙʠʥʘ ʚʟʷʪʠʷ ʦʙ-

ʨʘʟʮʘ, ʩʤ ʙʦʣʴʰʝ
3 3-2 2-1 1-0,5 0,5-0,25 ʤʝʥʴʰʝ

0,25
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʜʘʪʴ ʦʮʝʥʢʫ ʩʪʨʫʢʪʫʨʥʦʛʦ
ʩʦʩʪʦʷʥʠʷ ʚʳʜʘʥʥʦʛʦ ʝʤʫ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ (ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 6).

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʛʨʝʛʘʪʥʳʡ ʘʥʘʣʠʟ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʦʯʚʳ.
ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʫʭʦʡ ʨʘʩʩʝʚ ʜʘʝʪ ʣʠʰʴ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʙʝʟ ʫʯʝʪʘ
ʩʪʝʧʝʥʠ ʠʭ ʚʦʜʦʧʨʦʯʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʤʦʢʨʳʡ ʨʘʩʩʝʚ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʦʜʦʧʨʦʯʥʳʭ
ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ ʙʦʣʴʰʝ 3 ʤʤ
ʚ ʜʠʘʤʝʪʨʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʣʳʙʠʩʪʳʡ ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨʳ. ɽʩʣʠ ʚ ʧʦʯʚʝ ʬʨʘʢʮʠʷ ʤʝʥʴʰʝ 0,25 ʤʤ
ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50%, ʪʦ ʪʘʢʘʷ ʧʦʯʚʘ ʩʯʠʪʘʝʪʩʷ ʙʝʩʩʪʨʫʢʪʫʨʥʦʡ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ?
2. ʂʘʢ ʧʦʥʠʤʘʪʴ «ʚʦʜʦʧʨʦʯʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ»?
3. ʂʘʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ?

ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ [2,9,14,17,20]

ʂʦʣʠʯʝʩʪʚʦ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʤʘʩʩʳ ʩʫʭʦʡ ʧʦʯʚʳ.
ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʤʘʩʩʳ ʩʫʭʦʡ
ʧʦʯʚʳ, ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫʶ ʧʦʯʚʫ.

ɿʥʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʯʠʩʣʠʪʴ ʚʣʘʞʥʦʩʪʴ ʟʘʚʷʜʘ-
ʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʧʦʜʩʯʠʪʘʪʴ ʟʘʧʘʩʳ ʜʦʩʪʫʧʥʦʡ (ʧʨʦʜʫʢʪʠʚʥʦʡ) ʠ ʥʝʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ.

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚʝʩʦʚʳʤ ʤʝ-
ʪʦʜʦʤ.

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʩʪʝʢʣʷʥʥʳʝ ʙʶʢʩʳ, ɻ ʢʩʠʢʘʪʦʨ, ʩʫʰʠʣʴʥʳʡ h ʢʘʬ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ
ʚʝʩʳ.

ʍʦʜ ʨʘʙʦʪʳ: ʩʪʝʢʣʷʥʥʳʡ ʙʶʢʩ ʩ ʧʨʠʪʝʨʪʦʡ ʢʨʳʰʢʦʡ ʩʫʰʘʪ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ ʚ ʩʫʰʠʣʴʥʦʤ
ʰʢʘʬʫ ʧʨʠ  t=100-105°ʉ, ʦʭʣʘʞʜʘʶʪ ʚ ʵʢʩʠʢʘʪʦʨʝ ʠ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ. ɹʝʨʫʪ
ʥʘʚʝʩʢʫ 5 ʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ, ʧʨʦʩʝʷʥʥʦʡ ʯʝʨʝʟ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 1 ʤʤ, ʧʦʤʝʱʘʶʪ ʚ ʩʪʝʢ-
ʣʷʥʥʳʡ ʙʶʢʩ (ʢʨʳʰʢʫ ʦʪʢʨʳʪʴ) ʠ ʩʫʰʘʪ ʚ ʩʫʰʠʣʴʥʦʤ h ʢʘʬʫ 5 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʙʶʢʩ ʟʘʢʨʳʚʘʶʪ
ʢʨʳʰʢʦʡ, ʦʭʣʘʞʜʘʶʪ ʚ ɻ ʢʩʠʢʘʪʦʨʝ ʠ ʚʟʚʝʰʠʚʘʶʪ. ɿʘʪʝʤ ʩʫʰʘʪ ʩʥʦʚʘ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. ɺ ʩʣʫʯʘʝ,
ʝʩʣʠ ʤʘʩʩʘ ʩʪʘʢʘʥʯʠʢʘ ʩ ʧʦʯʚʦʡ ʧʦʩʣʝ ʚʪʦʨʦʡ ʩʫʰʢʠ ʦʩʪʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ, ʧʨʦʩʫʰʠʚʘʥʠʝ ʟʘʢʘʥʯʠʚʘ-
ʶʪ. ʈʘʩʭʦʞʜʝʥʠʝ ʚ ʤʘʩʩʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,003 ʛ.

ʂʦʣʠʯʝʩʪʚʦ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ (%) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ:

 ,

ʛʜʝ: W – ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʣʘʛʘ, %;
 ʘ – ʤʘʩʩʘ ʠʩʧʘʨʠʚʰʝʡʩʷ ʚʣʘʛʠ, ʛ;
b – ʤʘʩʩʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ, ʛ.

ʉʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ 0,25-10 ʤʤ
(ʚ % ʦʪ ʤʘʩʩʳ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ)

ʩʫʭʦʝ ʧʨʦʩʝʠʚʘʥʠʝ ʤʦʢʨʦʝ ʧʨʦʩʝʠʚʘʥʠʝ

ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦʛʦ
ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ

ɹʦʣʴʰʝ 80 ɹʦʣʴʰʝ 70 ʆʪʣʠʯʥʦʝ
80-60 70-55 ʍʦʨʦʰʝʝ
60-40 55-40 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ
40-20 40-20 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ
ʄʝʥʴʰʝ 20 ʄʝʥʴʰʝ 20 ʧʣʦʭʦʝ

ʐʢʘʣʘ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 6.

ʊʘʙʣʠʮʘ 6 – ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ
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 ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʦʡ ʧʦʯʚʳ?
2. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʢʦʣʠʯʝʩʪʚʦ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʧʦʯʚʳ?
3. ɺ ʯʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʦʡ?
4. ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʧʦʯʚʳ?

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ [2,9,14,17,20 ]

ʂ ʦʙʱʠʤ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ  rʦʪʥʦʩʷʪʩ  ̫ʧʣʦʪʥʦʩʪ ,ɹ ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʠ ʧʦʨʠʩʪʦʩʪ .ɹ
ʇʣʦʪʥʦʩʪʴʶ ʧʦʯʚʳ ʥʘʟʳʚʘʝʪʩʷ ʤʘʩʩʘ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʩʫʭʦʡ ʧʦʯʚʳ, ʚʟʷʪʦʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ

ʩʣʦʞʝʥʠʠ. ɺʳʨʘʞʘʝʪʩʷ ʚ ʛ/ʩʤ3.
ʇʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ – ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʝʝ ʪʚʝʨʜʦʡ ʬʘʟʳ ʢ ʤʘʩʩʝ ʚʦʜʳ ʚ

ʪʦʤ ʞʝ ʦʙʲʝʤʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 °ʉ.
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠʟʤʝʨʷʝʪʩʷ ʤʘʩʩʘ ʧʦʯʚʳ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʩʦ ʚʩʝʤʠ ʧʦʨʘʤʠ,

ʧʦʵʪʦʤʫ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʳ, ʚʟʷʪʦʡ ʚ ʥʝʥʘʨʫʰʝʥʥʦʤ ʩʣʦʞʝʥʠʠ, ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʠ
ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ. ʇʣʦʪʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ h ʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ – ʦʪ
0,9 ʜʦ 1,8, ʘ ʪʦʨʬʷʥʳʭ – ʦʪ 0,15 ʜʦ 0,40 ʛ/ʩʤ3. ɿʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ
ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,4 - 2,8 ʛ/ʩʤ3.

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʦʪ
ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʝʝ ʩʪʨʫʢʪʫʨʥʦʩʪʠ, ʩʣʦʞʝʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ
ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚ – ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ.

ʉ ʧʣʦʪʥʦʩʪʴʶ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʚʦʜʥʳʡ, ʚʦʟʜʫʰʥʳʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤʳ ʧʦʯʚ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʦʧʪʠʤʘʣʴʥʦʡ ̫ ʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ
1,00-1,25 ʛ/ʩʤ3 [16]. ɼʘʣʴʥʝʡʰʝʝ ʫʧʣʦʪʥʝʥʠʝ ʫʤʝʥʴʰʘʝʪ ʘʵʨʘʮʠʶ, ʫʭʫʜʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʩʣʝʜ-
ʩʪʚʠʝʤ ʯʝʛʦ ̫ ʚʣʷʝʪʩʷ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ.

ʊʘʙʣʠʮʘ 8 – ʆʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚ [16]

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫʶ ʚʳ-
ʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ:

 .

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ 7.
ʊʘʙʣʠʮʘ 7 – ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ

ʆʙʨʘʟʝʮ
ʧʦʯʚʳ

ɺʝʩ
(ʤʘʩʩʘ)
ʧʫʩʪʦʛʦ
ʙʶʢʩʘ, ʛ

ɺʝʩ
(ʤʘʩʩʘ)
ʙʶʢʩʘ ʩ

ʥʘʚʝʩʢʦʡ
ʧʦʯʚʳ, ʛ

ɺʝʩ (ʤʘʩʩʘ)
ʙʶʢʩʘ ʩ
ʧʦʯʚʦʡ
ʧʦʩʣʝ

ʩʫʰʢʠ, ʛ

ɺʝʩ (ʤʘʩʩʘ)
ʚʳʩʫʰʝʥʥʦʡ
ʧʦʯʚʳ (b), ʛ

ʄʘʩʩʘ
ʠʩʧʘʨʠʚ-

ʰʝʡʩʷ ʚʣʘʛʠ
(a), ʛ

ɻʠʛʨʦʩʢʦʧʠ-
ʯʝʩʢʘʷ

ʚʣʘʛʘ ʧʦʯʚʳ
(W), %

ʇʣʦʪʥʦʩʪʴ,
ʪ/ʤ3 ʆʮʝʥʢʘ ʇʣʦʪʥʦʩʪʴ,

ʪ/ʤ3 ʆʮʝʥʢʘ

ʄʝʥʴʰʝ 1,0 ʇʦʯʚʘ ʚʩʧʫʰʝʥʘ ʠʣʠ ʙʦʛʘʪʘ
ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ 1,3-1,4 ʇʘʰʥʷ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʘ

1,0-1,1 ʉʚʝʞʝʚʩʧʘʭʘʥʥʘʷ
ʧʦʯʚʘ 1,4-1,6

ʊʠʧʠʯʥʳʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʧʦʜ-
ʧʘʭʦʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʢʨʦʤʝ
ʯʝʨʥʦʟʝʤʦʚ)

1,2-1,3 ʇʘʰʥʷ ʫʧʣʦʪʥʝʥʘ 1,6-1,8 ʉʠʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʝ
ʠʣʣʶʚʠʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ
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ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʚ ʦʙʨʘʟʮʝ ʩ ʥʘʨʫʰʝʥʥʳʤ ʩʣʦʞʝʥʠʝʤ ʧʦʯʚʳ.
ɹʦʣʝʝ ʪʦʯʥʦ ʧʨʦʚʦʜʷʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʳ.

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʩ ʥʘʨʫʰʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ.
ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʤʝʨʥʳʝ ʮʠʣʠʥʜʨʳ ʠʣʠ ʩʪʝʢʣʷʥʥʳʝ ʩʪʘʢʘʥʯʠʢʠ ʩ ʤʝʪʢʘʤʠ, ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʚʝʩʳ.
ʍʦʜ ʨʘʙʦʪʳ: ʚʟʚʝʰʠʚʘʶʪ ʩʪʝʢʣʷʥʥʳʡ ʩʪʘʢʘʥʯʠʢ ʩ ʤʝʪʢʘʤʠ ʠʣʠ ʤʝʨʥʳʡ ʮʠʣʠʥʜʨ. ʅʘʩʳʧʘʶʪ ʚ

ʥʝʛʦ ʧʦʯʚʫ ʠʟ ʥʝ ʨʘʩʪʝʨʪʦʛʦ ʦʙʨʘʟʮʘ, ʫʧʣʦʪʥʷʷ ʝʛʦ ʧʦ ʤʝʨʝ ʥʘʧʦʣʥʝʥʠʷ (ʧʦʩʪʫʢʠʚʘʶʪ ʜʥʦʤ ʩʪʘʢʘʥʯʠ-
ʢʘ ʦ ʣʘʜʦʥʴ ʨʫʢʠ). ʇʦʯʚʫ ʥʘʩʳʧʘʶʪ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʢʠ - 50 ʠʣʠ 100 ʩʤ3. ʉʪʘʢʘʥʯʠʢ ʩ ʧʦʯʚʦʡ
ʚʟʚʝʰʠʚʘʶʪ. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ:

d = m/V,
ʛʜʝ d – ʧʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3;

m – ʤʘʩʩʘ ʩʫʭʦʡ ʧʦʯʚʳ, ʛ;
V – ʦʙʲʝʤ ʧʦʯʚʳ, ʩʤ3 (50 ʠʣʠ 100).

ɿʘʢʣʶʯʝʥʠʝ
ʉʪʫʜʝʥʪ ʜʝʣʘʝʪ ʟʘʢʣʶʯʝʥʠʝ ʦ ʩʪʝʧʝʥʠ ʧʣʦʪʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʧʦʯʚʳ.

ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʚʸʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ [2,9,14,17,20]

ʇʣʦʪʥʦʩʪʴʶ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷ-
ʥʠʠ ʢ ʤʘʩʩʝ ʨʘʚʥʦʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4°ʉ, ʠʣʠ ʤʘʩʩʘ 1 ʩʤ3 ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ.

ɺʝʣʠʯʠʥʘ ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠ ʚʭʦʜʷ-
ʱʠʭ ʚ ʝʝ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʩʨʝʜʥʝʤ
ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʯʚ ʨʘʚʥʘ 2,50 - 2,65 ʛ/ʩʤ3. ʏʝʤ ʙʦʣʴʰʝ ʧʦʯʚʘ ʩʦʜʝʨʞʠʪ
ʛʫʤʫʩʘ, ʪʝʤ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ. ʊʘʢ, ʯʝʨʥʦʟʝʤ ʩ 10% ʛʫʤʫʩʘ ʠʤʝʝʪ ʧʣʦʪʥʦʩʪʴ ʦʢʦʣʦ
2,4 ʛ/ʩʤ3, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ ʩ 2,5% ʛʫʤʫʩʘ – 2,6 ʛ/ʩʤ3 .

ɿʥʘʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚ  rʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʝʝ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʠ
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʩʢʚʘʞʥʦʩʪʠ.

ʇʣʦʪʥʦʩʪʴ ʪʚʸʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ (ʫʜʝʣʴʥʳʡ ʚʝʩ) ʦʧʨʝʜʝʣʷʶʪ ʧʠʢʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɼʣʷ
ʝʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘʜʦ ʟʥʘʪʴ ʦʙʲʝʤ ʠ ʤʘʩʩʫ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ. ʇʨʠ ʧʠʢʥʦʤʝʪʨʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ
ʦʙʲʝʤ ʪʚʸʨʜʦʡ ʬʘʟʳ ʥʘʭʦʜʷʪ ʧʫʪʝʤ ʚʳʪʝʩʥʝʥʠʷ ʚʦʜʳ ʚʟʷʪʦʡ ʥʘʚʝʩʢʦʡ ʧʦʯʚʳ.

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʣʦʪʥʦʩʪʴ ʪʚʸʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.
ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʧʠʢʥʦʤʝʪʨʳ ʠʣʠ ʤʝʨʥʳʝ ʢʦʣʙʳ ʥʘ 100 ʤʣ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʝʩʳ,

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʣʠʪʢʘ ʠʣʠ ʧʝʩʯʘʥʘʷ ʙʘʥʷ.
ʍʦʜ ʨʘʙʦʪʳ: ʚ ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ ʥʘʣʠʚʘʶʪ 250 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʢʠʧʷʪʷʪ ʦʢʦʣʦ ʧʦʣʫ-

ʯʘʩʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʥʝʝ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʦʭʣʘʞʜʘʶʪ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.
ɺ ʧʠʢʥʦʤʝʪʨ (ʠʣʠ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 100 ʤʣ) ʥʘʣʠʚʘʶʪ ʜʦ ʤʝʪʢʠ ʧʨʦʢʠʧʷʯʝʥʥʫʶ ʠ ʦʭʣʘʞʜʝʥʥʫʶ

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʠʟʤʝʨʷʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʟʚʝʰʠʚʘʶʪ. ɺʟʚʝʰʠʚʘʶʪ 9-10 ʛʨʘʤʤ ʚʦʟʜʫʰʥʦ-
ʩʫʭʦʡ ʧʦʯʚʳ. ʀʟ ʧʠʢʥʦʤʝʪʨʘ ʚʳʣʠʚʘʶʪ ʥʝʤʥʦʛʦ ʙʦʣʝʝ 1/2 ʦʙʲʝʤʘ ʚʦʜʳ ʠ ʚʩʳʧʘʶʪ ʚ ʥʝʛʦ ʥʘʚʝʩʢʫ
ʧʦʯʚʳ. ʇʦʯʚʫ ʠ ʚʦʜʫ ʚ ʧʠʢʥʦʤʝʪʨʝ ʢʠʧʷʪʷʪ 30 ʤʠʥʫʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ, ʜʦʣʠʚʘʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥ-
ʥʦʡ ʚʦʜʦʡ ʧʦ ʤʝʨʝ ʚʳʢʠʧʘʥʠʷ ʜʦ ʧʦʣʦʚʠʥʳ ʝʛʦ ʦʙʲʝʤʘ.

ʇʦʩʣʝ ʢʠʧʷʯʝʥʠʷ ʧʠʢʥʦʤʝʪʨ ʩ ʩʦʜʝʨʞʠʤʳʤ ʦʭʣʘʞʜʘʶʪ ʜʦ ʢʦʤʥʘʪʥʦʡ t0 ʠ ʜʦʣʠʚʘʶʪ ʧʨʦʢʠʧʷʯʝʥ-
ʥʫʶ ʠ ʦʭʣʘʞʜʝʥʥʫʶ ʚʦʜʫ ʜʦ ʤʝʪʢʠ, ʚʳʪʠʨʘʶʪ ʩʥʘʨʫʞʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ ʚʟʚʝʰʠʚʘʶʪ. ʇʣʦʪ-
ʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ:

ʛʜʝ: d – ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ, ʛ/ʩʤ3;
ʪ – ʥʘʚʝʩʢʘ ʩʫʭʦʡ ʧʦʯʚʳ, ʛ;
ʪ1 – ʤʘʩʩʘ ʧʠʢʥʦʤʝʪʨʘ ʩ ʚʦʜʦʡ, ʛ;
ʪ2 – ʤʘʩʩʘ ʧʠʢʥʦʤʝʪʨʘ ʩ ʚʦʜʦʡ ʠ ʧʦʯʚʦʡ, ʛ;
V – ʦʙʲʝʤ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ, ʩʤ3.
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
2. ɿʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ.
3. ʂʘʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ?
4. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ?
5. ɺ ʢʘʢʠʭ ʠʥʪʝʨʚʘʣʘʭ ʢʦʣʝʙʣʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ?

ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ (ʦʙʲʝʤʥʦʛʦ ʚʝʩʘ) ʧʦʯʚʳ
[2,9,14,17,20]

ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ, ʠʣʠ ʦʙʲʝʤʥʳʡ ʚʝʩ – ɻ ʪʦ ʤʘʩʩʘ ʩʫʭʦʡ ʧʦʯʚʳ ʚ ʝʜʠʥʠʮʝ ʝʝ ʦʙʲʝʤʘ ʥʝʥʘʨʫ-
ʰʝʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ (ʦʙʲʝʤ ʧʦʯʚʳ ʚʢʣʶʯʘʝʪ ʠ ʧʦʨʳ), ʚʳʨʘʞʘʝʪʩʷ ʚ ʛ/ʩʤ3. ʇʦʢʘʟʘʪʝʣʠ
ʧʣʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ ʠ ʜʣʷ ʧʝʨʝʩʯʝʪʘ
ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʚʝʱʝʩʪʚ ʥʘ ʟʘʧʘʩʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʣʦʝ ʧʦʯʚʳ.

ʇʦʯʚʘ ̫ ʚʣʷʝʪʩʷ ʧʦʨʠʩʪʳʤ ʪʝʣʦʤ, ʤʝʞʜʫ ʢʦʤʦʯʢʘʤʠ ʝʝ ʥʘʭʦʜʷʪʩʷ ʧʦʨʳ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪʩʷ
ʚʦʜʦʡ ʠ ʚʦʟʜʫʭʦʤ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ, ʫʟʥʘʶʪ ʤʘʩʩʫ 1 ʩʤ3 ʪʚʝʨʜʦʡ
ʬʘʟʳ ʧʦʯʚʳ, ʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʦʙʲʝʤʥʦʛʦ ʚʝʩʘ, - ʤʘʩʩʫ 1 ʩʤ3 ʧʦʯʚʳ ʩ
ʥʝʥʘʨʫʰʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ ʩʦ ʚʩʝʤʠ ʧʦʨʘʤʠ.

ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,0 ʜʦ 1,8 ʛ/ʩʤ3; ʪʦʨʬʷʥʳʭ – ʦʪ 0,04 ʜʦ
0,5 ʛ/ʩʤ3. ʇʨʦʙʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʩ ʥʝʥʘʨʫʰʝʥʥʳʤ ʩʣʦʞʝʥʠʝʤ ʦʪʙʠʨʘʶʪ ʚ ʧʦʣʝ ʩ
ʧʦʤʦʱʴʶ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ.

ʈʘʟʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʩʣʦʞʝʥʠʷ. ʇʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ʚʩʷ-
ʢʦʡ ʧʦʯʚʳ ʙʳʚʘʝʪ ʙʦʣʝʝ ʨʳʭʣʳʤ ʚʩʣʝʜʩʪʚʠʠ ʧʦʩʪʦʷʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʣʫʛʦʤ, ʙʦʨʦʥʦʡ,
ʜʠʩʢʘʤʠ, ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʝʛʦ ʙʳʚʘʝʪ ʤʝʥʴʰʝʡ, ʯʝʤ ʙʦʣʝʝ ʛʣʫʙʦ-
ʢʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʄʝʥʴʰʝʡ ʦʥʘ ʙʳʚʘʝʪ ʫ ʙʦʛʘʪʳʭ ʛʫʤʫʩʦʤ ʧʦʯʚ (1,2-1,4 ʛ/ʩʤ3), ʤʘʣʦʛʫʤʫʩʥʳʝ ʧʦʯʚʳ
ʙʳʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʧʣʦʪʥʳʤʠ (1,6-1,8 ʛ/ʩʤ3).

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʝʣʴʥʳʭ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ
ʧʦʪʨʝʙʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠʟ ʨʘʩʩʳʧʥʦʛʦ ʦʙʨʘʟʮʘ ʩ ʥʘʨʫʰʝʥʥʳʤ ʩʣʦʞʝʥʠʝʤ. ʉʪʫʜʝʥʪʫ
ʧʨʝʜʩʪʦʠʪ ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʚ ʦʙʨʘʟʮʝ ʧʦʯʚʳ ʥʘʨʫʰʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʚ ʨʘʩ-
ʩʳʧʥʦʤ ʦʙʨʘʟʮʝ.

ʍʦʜ ʨʘʙʦʪʳ. ɺ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʝʥʥʳʡ ʥʘ ʪʝʭʥʦʭʠʤʠʯʝʩʢʠʭ ʚʝʩʘʭ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʮʠʣʠʥʜʨ
(ʚʳʩʦʪʦʡ 10 ʠ ʜʠʘʤʝʪʨʦʤ 5 ʩʤ) ʩ ʩʝʪʯʘʪʳʤ ʜʥʦʤ, ʧʦʢʨʳʪʳʤ ʢʨʫʞʢʦʤ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ, ʥʘʩʳ-
ʧʘʶʪ ʥʝʨʘʩʪʝʨʪʫʶ ʩʫʭʫʶ ʧʦʯʚʫ. ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʧʦʯʚʫ ʫʧʣʦʪʥʷʶʪ ʧʦʩʪʫʢʠʚʘʥʠʝʤ ʣʘʜʦʥʴʶ ʨʫʢʠ.
ʎʠʣʠʥʜʨ ʩ ʧʦʯʚʦʡ ʚʟʚʝʰʠʚʘʶʪ ʠ ʦʩʪʘʚʣʷʶʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦʡ ʠ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ.
ʂʘʧʠʣʣʷʨʥʫʶ ʠ ʧʦʣʥʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʦʯʚʘʭ ʩ ʥʝʥʘʨʫʰʝʥʥʳʤ ʩʣʦʞʝʥʠ-
ʝʤ. ɺʳʯʠʩʣʷʶʪ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ ʧʦ ʬʦʨʤʫʣʝ:

ʛʜʝ  dv– ʧʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3;
ʪ – ʤʘʩʩʘ ʩʫʭʦʡ ʧʦʯʚʳ ʚ ʮʠʣʠʥʜʨʝ, ʛ;
V – ʦʙʲʝʤ ʮʠʣʠʥʜʨʘ, ʩʤ3.

ɻʦʨʠʟʦʥʪ,
ʛʣʫʙʠʥʘ,

ʩʤ

ɻʠʛʨʦʩʢʦʧʠ-
ʯʝʩʢʘʷ ʚʣʘʛʘ,

%

ʄʘʩʩʘ ʩʫʭʦʡ
ʧʦʯʚʳ, ʛ

ʄʘʩʩʘ
ʧʠʢʥʦʤʝʪʨʘ ʩ

ʚʦʜʦʡ, ʛ

ʄʘʩʩʘ
ʧʠʢʥʦʤʝʪʨʘ

ʩ ʚʦʜʦʡ
ʠ ʧʦʯʚʦʡ, ʛ

ʇʣʦʪʥʦʩʪʴ,
d,

ʛ/ʩʤ3

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʟʘʥʦʩʷʪ ʚ ʪʘʙʣʠʮʫ 9.

                  ʊʘʙʣʠʮʘ 9 –  ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ
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ʄʘʩʩʫ ʩʫʭʦʡ ʧʦʯʚʳ (ʪ) ʥʘʭʦʜʷʪ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠʟ ʤʘʩʩʳ ʮʠʣʠʥʜʨʘ ʩ ʧʦʯʚʦʡ ʤʘʩʩʫ ʧʫʩʪʦʛʦ
ʮʠʣʠʥʜʨʘ. ʆʙʲʝʤ ʮʠʣʠʥʜʨʘ V(ʛ/ʩʤ3) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ:

ʛʜʝ p = 3,14
r – ʨʘʜʠʫʩ ʮʠʣʠʥʜʨʘ, ʩʤ;
h – ʚʳʩʦʪʘ ʮʠʣʠʥʜʨʘ, ʩʤ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ?
2. ʆ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ?
3. ʂʘʢʠʝ ʧʦʯʚʳ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ?
4. ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ?
5. ʂʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʘʥʘʣʠʟʘ?

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ (ʩʢʚʘʞʥʦʩʪʠ) ʧʦʯʚʳ [2,9,14,17,20]

 ʇʦʨʠʩʪʦʩʪʴ (ʩʢʚʘʞʥʦʩʪʴ) – ɻ ʪʦ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ,
ʟʘʥʷʪʳʡ ʚʦʟʜʫʭʦʤ ʠ ʚʦʜʦʡ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʯʚʳ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ
ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠ ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ.

ʉʪʝʧʝʥʴ ʧʦʨʠʩʪʦʩʪʠ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʶʪ ʧʦ h ʢʘʣʝ ʅ.ɸ. ʂʘʯʠʥʩʢʦʛʦ.
ʊʘʙʣʠʮʘ 10 –  ʆʮʝʥʢʘ ʧʦʨʠʩʪʦʩʪʠ ʧʦʯʚ (ʧʦ ʂʘʯʠʥʩʢʦʤʫ, ʮʠʪ. ʧʦ [16]

ʆʙʱʘʷ ʧʦʨʠʩʪʦʩʪʴ ʚ
ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ
ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ

ʧʦʯʚ, %

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʨʠʩʪʦʩʪʠ

ɹʦʣʴʰʝ 70 ʇʦʯʚʘ ʚʩʧʫʰʝʥʘ – ʠʟʙʳʪʦʯʥʦ ʧʦʨʠʩʪʘʷ
65-55 ʂʫʣʴʪʫʨʥʳʡ ʧʘʭʦʪʥʳʡ ʩʣʦʡ – ʦʪʣʠʯʥʘʷ
55-50 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʜʣʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ

ʄʝʥʴʰʝ 50 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʜʣʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ

40-25 ʍʘʨʘʢʪʝʨʥʘ ʜʣʷ ʫʧʣʦʪʥʝʥʥʳʭ ʠʣʣʶʚʠʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ –
ʯʨʝʟʤʝʨʥʦ ʥʠʟʢʘʷ

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣ. 10) ʚʠʜʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ̫ ʚʣʷʝʪʩʷ ʪʘ, ʧʨʠ ʢʦʪʦ-
ʨʦʡ ʦʙʲʝʤ ʧʦʨ ʩʦʩʪʘʚʣʷʝʪ 55-65% ʦʪ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʧʦʯʚʳ.

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʦʚ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʩʫʤ-
ʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʨ ʚ ʧʦʯʚʝ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ (ʧʦʨʠʩʪʦʩʪʴ ʧʦʯʚʳ) ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ
ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʧʦ ʬʦʨʤʫʣʝ:

ʈ = [1 - (dv /d)-1]* 100%,
ʛʜʝ  ʈ – ʦʙʱʘʷ ʧʦʨʠʩʪʦʩʪʴ, % ;

dv – ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ, ʛ/ʩʤ3;
d – ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʛ/ʩʤ3.

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʜʣʷ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʩʯʠʪʘʝʪʩʷ ʧʦʨʦʟʥʦʩʪʴ 40-60%; ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʣʘʙʦ-
ʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʸʨʪʦʡ, ʥʘʨʫʰʝʥʥʦʡ ʧʦʯʚʳ, ʪʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʟʫʣʴ-
ʪʘʪʳ ʧʦ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʙʫʜʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʥʠʞʝʥʳ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1.ʏʪʦ ʪʘʢʦʝ ʧʦʨʠʩʪʦʩʪʴ, ʠʣʠ ʩʢʚʘʞʥʦʩʪʴ ʧʦʯʚʳ?
2.ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʯʚʳ?
3.ʂʘʢʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʯʚʳ ʩʯʠʪʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ?
4.ʂʘʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʟʥʘʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʧʦʯʚʳ?
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʚʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ [2,9,17,20]

ɺ ʧʦʣʝ ʧʨʦʙʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʙʝʨʫʪ ʙʫʨʦʤ ʠʟ ʩʢʚʘʞʠʥ ʠʣʠ ʥʦʞʦʤ ʩ ʚʝʨʪʠ-
ʢʘʣʴʥʦʡ ʩʪʝʥʢʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ. ʆʙʨʘʟʮʳ ʦʪʙʠʨʘʶʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ.

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʝʚʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ.
ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʘʣʶʤʠʥʠʝʚʳʝ ʙʶʢʩʳ, ɻ ʢʩʠʢʘʪʦʨ, ʩʫʰʠʣʴʥʳʡ h ʢʘʬ, ʪʝʭʥʠʯʝʩ-

ʢʠʝ ʚʝʩʳ.
ʍʦʜ ʨʘʙʦʪʳ. ɸʣʶʤʠʥʠʝʚʳʡ ʩʪʘʢʘʥʯʠʢ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛ,

ʥʘʧʦʣʥʷʶʪ 1/3 ʯʘʩʪʴ ʝʛʦ ʧʦʯʚʦʡ, ʟʘʢʨʳʚʘʶʪ ʢʨʳʰʢʦʡ ʠ ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʶʪ. ɿʘʪʝʤ ʩʪʘʚʷʪ ʚ ʩʫʰʠʣʴ-
ʥʳʡ ʰʢʘʬ ʧʨʠ t = 100-105°ʉ ʠ ʩʫʰʘʪ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ. ʂʨʳʰʢʫ ʥʘʜʦ ʩʥʷʪʴ ʠ ʥʘʜʝʪʴ ʥʘ ʜʥʦ
ʩʪʘʢʘʥʯʠʢʘ. ʇʦʩʣʝ ʧʨʦʩʫʰʠʚʘʥʠʷ ʟʘʢʨʳʪʳʡ ʩʪʘʢʘʥʯʠʢ ʦʭʣʘʞʜʘʶʪ ʚ ɻ ʢʩʠʢʘʪʦʨʝ ʠ ʚʟʚʝʰʠʚʘʶʪ. ʇʦ-
ʣʝʚʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ:

W=100 a/ʚ,
ʛʜʝ W – ʧʦʣʝʚʘʷ ʚʣʘʞʥʦʩʪʴ, %;

ʘ – ʤʘʩʩʘ ʠʩʧʘʨʠʚʰʝʡʩʷ ʚʣʘʛʠ, ʛ;
ʚ – ʤʘʩʩʘ ʩʫʭʦʡ ʧʦʯʚʳ, ʛ.

ɿʘʢʣʶʯʝʥʠʝ

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʧʦʥʷʪʠʝ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ?
2. ʂʘʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ?

 ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʧʠʣʣʷʨʥʦʡ ʚʣʘʛʦʸʤʢʦʩʪʠ ʧʦʯʚʳ [2,9,17,20]

ʂʘʧʠʣʣʷʨʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ – ɻ ʪʦ ʚʝʣʠʯʠʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʧʠʣʣʷʨ-
ʥʦ-ʧʦʜʧʝʨʪʦʡ ʚʦʜʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʫʜʝʨʞʠʚʘʪʴ ʧʦʯʚʘ. ʂʘʢ ʠ ʚʣʘʞʥʦʩʪʴ, ʚʣʘʛʦʸʤʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ
ʚ % ʢ ʚʝʩʫ ʩʫʭʦʡ ʧʦʯʚʳ.

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʢʘʧʠʣʣʷʨʥʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ.
ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʩʪʝʢʣʷʥʥʳʝ ʮʠʣʠʥʜʨʳ ʙʝʟ ʜʥʘ, ʤʘʨʣʷ, ʚʘʥʥʦʯʢʠ, ʬʠʣʴʪʨʦʚʘʣʴ-

ʥʘʷ ʙʫʤʘʛʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʚʝʩʳ.
ʍʦʜ ʨʘʙʦʪʳ: ʩʪʝʢʣʷʥʥʳʡ ʮʠʣʠʥʜʨ ʙʝʟ ʜʥʘ ʦʙʚʷʟʳʚʘʶʪ ʤʘʨʣʝʡ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ. ɺ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʚʟʚʝʰʝʥʥʳʡ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ ʮʠʣʠʥʜʨ ʥʘʩʳʧʘʶʪ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʷʷ ʧʦʩʪʫʢʠʚʘʥʠʝʤ, ʧʦʯʚʫ
ʥʘ ʚʳʩʦʪʫ 10 ʩʤ. ʅʘ ʚʝʩʘʭ ʦʧʨʝʜʝʣʷʶʪ ʤʘʩʩʫ ʮʠʣʠʥʜʨʘ ʩ ʧʦʯʚʦʡ. ʎʠʣʠʥʜʨ ʩ ʧʦʯʚʦʡ ʧʦʤʝʱʘʶʪ ʚ
ʩʧʝʮʠʘʣʴʥʫʶ ʚʘʥʥʦʯʢʫ ʩ ʚʦʜʦʡ ʪʘʢ, ʯʪʦʙʳ ʜʥʦ ʮʠʣʠʥʜʨʘ ʩʪʦʷʣʦ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, ʢʦʥʮʳ
ʢʦʪʦʨʦʡ ʦʧʫʱʝʥʳ ʚ ʚʦʜʫ. ɺʦʜʘ ʧʦ ʧʦʨʘʤ ʙʫʤʘʛʠ ʧʝʨʝʜʘʝʪʩʷ ʧʦʯʚʝ ʠ ʧʨʦʠʩʭʦʜʠʪ ʢʘʧʠʣʣʷʨʥʦʝ ʥʘʩʳ-
ʱʝʥʠʝ ʧʦʩʣʝʜʥʝʡ. ʏʝʨʝʟ ʢʘʞʜʳʝ ʩʫʪʢʠ ʮʠʣʠʥʜʨ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ
ʤʘʩʩʘ ʝʛʦ ʥʝ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦʡ. ʕʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʧʦʯʚʘ ʜʦʩʪʠʛʣʘ ʧʦʣʥʦʛʦ ʢʘʧʠʣʣʷʨʥʦʛʦ ʥʘʩʳ-
ʱʝʥʠʷ. ʂʘʧʠʣʣʷʨʥʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ:

ʂɺ = 100 *(ɺ - ʄ)/ʄ,
ʛʜʝ  ʂɺ – ʢʘʧʠʣʣʷʨʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ, %;

ɺ – ʤʘʩʩʘ ʧʦʯʚʳ ʚ ʮʠʣʠʥʜʨʝ ʧʦʩʣʝ ʥʘʩʳʱʝʥʠʷ, ʛ;
ʄ – ʤʘʩʩʘ ʩʫʭʦʡ ʧʦʯʚʳ ʚ ʮʠʣʠʥʜʨʝ ʜʦ ʥʘʩʳʱʝʥʠʷ, ʛ.

ʇʦʩʢʦʣʴʢʫ ʚ ʮʠʣʠʥʜʨ ʧʦʤʝʱʘʝʪʩʷ ʚʦʟʜʫʰʥʦ-ʩʫʭʘʷ ʥʘʚʝʩʢʘ, ʘ ʨʘʩʯʸʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʤʘʩʩʫ
ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ, ʤʘʩʩʫ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʜʦ ʚʳʯʠʩʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ
ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʸʪʘ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʣʘʙʦ-
ʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʪʝʤ ʞʝ ʧʦʯʚʝʥʥʳʤ ʦʙʨʘʟʮʦʤ) ʧʦ ʬʦʨʤʫʣʝ:

M = m/K ʅ2ʆ,
ʛʜʝ ʄ - ʤʘʩʩʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ, ʛ,

m - ʤʘʩʩʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ, ʛ,
KH2O- ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ.
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ɿʘʢʣʶʯʝʥʠʝ

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʦʡ?
2. ʇʝʨʝʯʠʩʣʠʪʴ ʬʦʨʤʳ ʚʦʜʳ ʚ ʧʦʯʚʝ. ʂʘʢʘʷ ʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʝʥʠʷʤʠ?
3. ʆʪ ʯʝʛʦ ʟʘʚʠʩʷʪ ʚʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ?
4. ʏʪʦ ʪʘʢʦʝ ʢʘʧʠʣʣʷʨʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ?
5. ʇʦʯʝʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʧʠʣʣʷʨʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʜʝʣʘʝʪʩʷ ʧʦʧʨʘʚʢʘ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫʶ

ʧʦʯʚʫ?

 ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʯʚ [2,9,17,20]

ʇʦʯʚʘ – ɻ ʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʝʨʭʥʠʡ ʩʣʦʡ ʤʘʪʝ-
ʨʠʥʩʢʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʤ ʢʘʯʝ-
ʩʪʚʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ - ʧʣʦʜʦʨʦʜʠʝʤ.

ɺ ʧʨʦʮʝʩʩʝ ʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʩʪʨʦʝʥʠʝ ʧʦʯʚʳ (ʛʦʨʠʟʦʥʪʳ ʠ ʠʭ ʤʦʱ-
ʥʦʩʪʴ), ʦʢʨʘʩʢʫ, ʩʣʦʞʝʥʠʝ, ʚʢʣʶʯʝʥʠʷ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ.

ʇʦʜ ʩʪʨʦʝʥʠʝʤ ʧʦʯʚʳ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʯʚʝʥ-
ʥʳʡ ʧʨʦʬʠʣʴ (ʨʠʩ 4).

ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ
ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʫʁ  ʩʪʝʥʢʫ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʦʪ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʦʯʚ  rʜʦ ʝʸ ʠʟʤʝʥʝʥʥʦʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʦʨʦʜʳ, ʦʙʳʯʥʦ ʛʣʫʙʠʥʦʡ 1,0 – 2,0 ʤ,
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʧʦʜʪʠʧʘ ʧʦʯʚʳ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʝʥʢʝ ʨʘʟʨʝʟʘ ʚʠʜʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ
ʛʣʘʟʦʤ ʨʘʟʤʝʨʳ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʦʢʨʘʩʢʘ ʠ ʩʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ (ʩʚʷ-
ʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ) ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ, ʨʘʟʣʠʯʥʳʝ ʚʢʣʶʯʝʥʠʷ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘ-
ʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʯʚʘ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ
(ʥʘʟʚʘʥʥʳʝ ʪʘʢ ʧʦʪʦʤʫ, ʯʪʦ ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʛʝʥʝʟʠʩʘ, ʪ.ʝ. ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʯʚʳ).

ʂʘʞʜʳʡ ʪʠʧ ʧʦʯʚʳ ʠʤʝʝʪ ʩʚʦʡʩʪʚʝʥʥʦʝ ʝʤʫ ʩʪʨʦʝʥʠʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʝʨʝʜʦʚʘʥʠʷ ʛʦʨʠ-
ʟʦʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʦʙʱʘʷ ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ ʧʦʯʚʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʬʝʩʩʦʨʦʤ ɺ.ɺ.ɼʦʢʫʯʘʝʚʳʤ.

ʆʥ ʚʳʜʝʣʠʣ ʚ ʧʦʯʚʝ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʘ: ʧʝʨʝʛʥʦʡʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ (ʛʦʨʠ-
ʟʦʥʪ ɸ), ʠʣʣʶʚʠʘʣʴʥʳʡ (ʛʦʨʠʟʦʥʪ ɺ) ʠ ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ (ʛʦʨʠʟʦʥʪ ʉ). ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʦʚ ʨʘʟ-
ʥʳʭ ʧʦʯʚ ʥʝʦʜʠʥʘʢʦʚʘ. ʆʥʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʤʝʪʨʘ ʠ ʙʦʣʝʝ.

ɻʦʨʠʟʦʥʪ ɸ – ʧʝʨʝʛʥʦʡʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ, ʠʣʠ ʛʫʤʫʩʦʚʳʡ – ʠʤʝʝʪ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʪʝʤʥʫʶ
ʦʢʨʘʩʢʫ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʥʘʢʦʧʣʝʥʠʝʤ
ʛʫʤʫʩʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ. ʇʦ ʤʦʱʥʦʩʪʠ ɻ ʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʣʦʜʦʨʦʜʠʠ: ʯʝʤ
ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ ɻ ʪʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʪʝʤ ʧʣʦʜʦʨʦʜʥʝʝ ʧʦʯʚʘ.

ɻʦʨʠʟʦʥʪ ɺ – ʠʣʣʶʚʠʘʣʴʥʳʡ,
ʠʣʠ ʛʦʨʠʟʦʥʪ ʚʤʳʚʘʥʠʷ, ʢʫʜʘ ʧʝ-
ʨʝʤʝʱʘʶʪʩʷ ʧʨʦʜʫʢʪʳ ʨʘʟʣʦʞʝ-
ʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʠʟ ʛʫʤʫʩʦʚʦ-ʘʢ-
ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ, ʛʫʤʫʩ, ʠʣ, ʢʘʨʙʦʥʘʪʳ, ʩʦ-
ʝʜʠʥʝʥʠ  ̫ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠ  ̫ʠ ʜʨ.

ɻʦʨʠʟʦʥʪ ʉ – ʤʘʪʝʨʠʥʩʢʘʷ,
ʠʣʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ, ʥʘ
ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʯʚʘ;
ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦ-
ʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʄʘʪʝʨʠʥʩʢʘʷ
ʧʦʨʦʜʘ ʙʳʚʘʝʪ ʥʝʟʘʪʨʦʥʫʪʦʡ ʧʦʯ-
ʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ.

ʈʠʩ. 4. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.

ʇʆʏɺɽʅʅʓʁ  ʇʈʆʌʀʃʔ  –
ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ  ʧʦʯʚʳ
ʦʪ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʤʘʪʝʨʠʥ-
ʩʢʦʡ ʧʦʨʦʜʳ, ʛʜʝ ʷʩʥʦ ʧʨʦʩʣʝ-
ʞʠʚʘʶʪʩʷ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ
ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦ-
ʮʝʩʩʝ ʛʝʥʝʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷ-
ʟʘʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ
ʠ ʧʦʜʛʦʨʠʟʦʥʪʳ . ʠʤʩʴʤʩʴʩʴ
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ɺʩʷʢʘʷ ʧʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʤʦʱʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʩʫʤʤʘʨʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ
ʚʩʝʭ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʘʥʪʠʤʝʪʨʘʭ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 40 ʜʦ 200 ʩʤ ʚ
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʧʦʜʪʠʧʘ ʧʦʯʚʳ.

ʆʢʨʘʩʢʘ ʠ ʮʚʝʪ ʧʦʯʚʳ
ʆʢʨʘʩʢʘ ʧʦʯʚʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʳ ʚ ʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʯʪʦ ʦʥʘ ʚʦ

ʤʥʦʛʦʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʝʧʝʥʴ ʧʣʦʜʦʨʦʜʠʷ: ʯʝʤ ʪʝʤʥʝʝ ʦʢʨʘʩʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʚ ʥʝʡ ʛʫʤʫʩʘ, ʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʦʥʘ ʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʠʧʦʚ ʧʦʯʚ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʧʦ ʦʢʨʘʩʢʝ ʛʫʤʫʩʦ-
ʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʯʝʨʥʦʟʝʤʳ, ʢʨʘʩʥʦʟʝʤ ,r ʞʝʣʪʦʟʝʤ ,r ʩʝʨʦʟʝʤʳ, ʙʫʨʦʟʝʤʳ, ʢʘʰʪʘʥʦʚʳʝ
ʧʦʯʚ .r

ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ
ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʢʦʤʦʯʢʦʚ ʠʣʠ ʘʛʨʝʛʘʪʦʚ. ʏʘʩʪʠ-

ʮʳ ʧʦʯʚʳ ʤʦʛʫʪ ʩʢʣʝʠʚʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʦʯʢʠ – ʘʛʨʝʛʘʪʳ, ʥʝ ʨʘʟ-
ʤʳʚʘʝʤʳʝ ʚʦʜʦʡ.

ʇʦʯʚʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʛʨʝʛʘʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ. ɹʝʩʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʯʚʘʤʠ
ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ, ʚ ʢʦʪʦʨʳʭ ʦʪʜʝʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ɻ ʣʝʤʝʥʪʳ (ʧʝʩʦʢ, ʧʳʣʴ) ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ
ʩʦʙʦʡ. ʉʚʦʡʩʪʚʦ ʧʦʯʚʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʘʛʨʝʛʘʪʳ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʩʪʴʶ. ɺʳʜʝ-
ʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʪʨʫʢʪʫʨʳ: ʢʫʙʦʚʠʜʥʫʶ, ʧʨʠʟʤʦʚʠʜʥʫʶ, ʧʣʠʪʦʚʠʜʥʫʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ
ʨʘʟʤʝʨʘ, ʭʘʨʘʢʪʝʨʘ ʨʝʙʝʨ ʠ ʛʨʘʥʝʡ ʘʛʨʝʛʘʪʦʚ ʪʠʧʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʝʜʠʥʠʮʳ.

ɺ ʘʛʨʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳ ʤʝʣʢʦʢʦʤʢʦʚʘʪʘʷ ʠ ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʳ ʧʘʭʦʪ-
ʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩ ʨʘʟʤʝʨʘʤʠ ʢʦʤʦʯʢʦʚ ʦʪ 1 ʜʦ 10 ʤʤ. ʆʯʝʥʴ ʚʘʞʥʳʤ ʢʘʯʝʩʪʚʦʤ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫ-
ʨʳ ̫ ʚʣʷʝʪʩʷ ʝʝ ʚʦʜʦʧʨʦʯʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʥʝʨʘʟʤʳʚʘʝʤʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʚʦʜʦʡ.

ɺ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʯʚʝ ʩʦʟʜʘʝʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʣʫʯʰʠʡ ʚʦʟʜʫʰʥʦ-ʚʦʜʥʳʡ ʨʝʞʠʤ, ʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʠ ʙʦʣʝʝ ʘʢʪʠʚʥʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ
ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ. ʉʪʨʫʢʪʫʨʥʫʶ ʧʦʯʚʫ ʣʝʛʯʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʫʜʠʷʤʠ.

ʉʣʦʞʝʥʠʝ ʧʦʯʚʳ
ʉʣʦʞʝʥʠʝ – ɻ ʪʦ ʚʥʝʰʥʝʝ ʚʳʨʘʞʝʥʠʝ ʩʪʝʧʝʥʠ ʧʣʦʪʥʦʩʪʠ, ʧʦʨʠʩʪʦʩʪʠ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʯʚʳ.

ʆʥʦ ʙʳʚʘʝʪ:
• ʆʯʝʥʴ ʧʣʦʪʥʦʝ: ʧʦʯʚʘ ʧʦʯʪʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʣʦʧʘʪʝ, ʢʦʤʦʢ ʧʦʯʚʳ ʥʝʣʴʟʷ ʨʘʟʣʦʤʠʪʴ ʨʫʢʘʤʠ.
• ʇʣʦʪʥʦʝ: ʣʦʧʘʪʘ ʚʭʦʜʠʪ ʚ ʧʦʯʚʫ ʩ ʪʨʫʜʦʤ, ʢʦʤʦʢ ʨʘʟʣʘʤʳʚʘʝʪʩʷ ʨʫʢʘʤʠ.
• ʇʣʦʪʥʦʚʘʪʦʝ: ʣʦʧʘʪʘ ʠ ʥʦʞ ʚʭʦʜʷʪ ʚ ʧʦʯʚʫ ʩʚʦʙʦʜʥʦ, ʢʦʤʢʠ ʧʦʯʚ  r ʣʝʛʢʦ ʨʘʟʣʘʤʳʚʘʶʪʩʷ ʨʫʢʘʤʠ.
• ʈʳʭʣʦʝ: ʣʦʧʘʪʘ ʣʝʛʢʦ ʚʭʦʜʠʪ ʚ ʧʦʯʚʫ, ʧʦʩʣʝʜʥʷʷ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ɻ ʣʝʤʝʥʪʳ.
• ʈʘʩʩʳʧʯʘʪʦʝ: ʧʦʯʚʘ ʣʝʛʢʦ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʢʦʤʦʯʢʠ.

ʈʠʩ 5. ʊʨʝʫʛʦʣʴʥʠʢ ʉ.ɸ. ɿʘʭʘʨʦʚʘ (ʮʠʪ. ʧʦ [16]) ʜʣʷ
ʦʧʨʝʜʝʣʝʥʠʷ ʦʢʨʘʩʢʠ ʧʦʯʚʳ.

ʆʢʨʘʩʢʘ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʥʳʭ
ʫʩʣʦʚʠʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʭʠʤʠʯʝʩʢʦʛʦ
ʩʦʩʪʘʚʘ ʧʦʯʚʳ (ʧʨʠʩʫʪʩʪʚʠʝ ʛʫʤʫʩʘ, ʩʦʝʜʠ-
ʥʝʥʠʡ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʘʣʶʤʠʥʠʷ, ʢʨʝʤ-
ʥʝʟʝʤʘ, ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ ʠ ʜʨ.). ʆʥʘ
ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦʡ ʠ ʥʝʦʜʥʦʨʦʜʥʦʡ.
ʅʘʧʨʠʤʝʨ, ʧʝʨʝʛʥʦʡʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ
ʛʦʨʠʟʦʥʪ ɸ ʤʦʞʝʪ ʠʤʝʪʴ ʩʝʨʳʡ ʮʚʝʪ (ʜʝʨ-
ʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ), ʩʝʨʳʡ ʩ ʢʦʨʠʯʥʝ-
ʚʳʤ ʠʣʠ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ (ʜʝʨʥʦʚʦ-
ʧʦʜʟʦʣʠʩʪʳʝ, ʙʫʨʳʝ ʧʦʯʚʳ), ʯʝʨʥʳʡ (ʯʝʨ-
ʥʦʟʝʤ), ʢʘʰʪʘʥʦʚʦ-ʩʝʨʳʡ (ʢʘʰʪʘʥʦʚʳʝ ʧʦ-
ʯʚʳ) ʠ ʪ.ʜ. (ʨʠʩ 5).

ʆʢʨʘʩʢʘ ʧʦʯʚʳ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ (ʫ ʙʦʣʝʝ ʚʣʘʞ-
ʥʦʡ ʧʦʯʚʳ ʦʢʨʘʩʢʘ ʪʝʤʥʝʝ), ʩʪʨʫʢʪʫʨʥʦʛʦ
ʩʦʩʪʦʷʥʠʷ (ʥʘʣʠʯʠʝ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ
ʚʣʝʯʝʪ ʩʚʝʪʣʫʶ ʦʢʨʘʩʢʫ), ʦʪ ʦʩʚʝʱʝʥʥʦʩ-
ʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.
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ʉʣʦʞʝʥʠʝ ʧʦʯʚʳ ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʩʢʚʘʞʥʦʩʪʴ,
ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʘʵʨʘʮʠʶ ʠ ʪʷʛʦʚʳʝ ʫʩʠʣʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ.

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ
ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʪʦʨʳʭ

ʩʚʷʟʘʥʦ ʩ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʚʳʮʚʝ-
ʪʳ ʩʦʣʝʡ ʢʨʝʤʥʝʢʠʩʣʦʪʳ, ʧʨʦʞʠʣʦʢ ʛʠʧʩʘ ʠ ʠʟʚʝʩʪʠ, ʦʭʨʠʩʪʳʭ ʧʷʪʝʥ ʠʣʠ ʧʨʦʞʠʣʦʢ ʞʝʣʝʟʘ, ʧʦʪʝʢʦʚ
ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ). ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ɻ ʢʩʢ-
ʨʝʤʝʥʪʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʣʠʯʠʥʦʢ ʥʘʩʝʢʦʤʳʭ, ʭʦʜʦʚ ʯʝʨʚʝʡ ʠ ʟʝʤʣʝʨʦʡʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʣʝʜʦʚ
ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʪ.ʧ.

ɺʢʣʶʯʝʥʠʷ
 ɺʢʣʶʯʝʥʠʷʤʠ ʥʘʟʳʚʘʶʪʩʷ ʠʥʦʨʦʜʥʳʝ ʧʨʝʜʤʝʪʳ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʝ ʩʚʷʟʘʥʦ ʩ ʧʦʯʚʦʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʙʣʦʤʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʢʫʩʢʠ ʫʛʣʷ, ʯʝ-
ʨʝʧʢʠ ʧʦʩʫʜʳ, ʦʙʣʦʤʢʠ ʢʠʨʧʠʯʝʡ, ʜʨʝʚʝʩʠʥʘ ʠ ʪ.ʜ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1.ʏʪʦ ʪʘʢʦʝ ʧʦʯʚʘ?
2.ʏʪʦ ʪʘʢʦʝ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ?
3.ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ?
4.ʏʪʦ ʪʘʢʦʝ ʦʢʨʘʩʢʘ ʧʦʯʚʳ ʠ ʦʪ ʯʝʛʦ ʦʥʘ ʟʘʚʠʩʠʪ?
5.ʏʪʦ ʪʘʢʦʝ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ?
6.ʏʪʦ ʪʘʢʦʝ ʩʣʦʞʝʥʠʝ ʧʦʯʚʳ?
7. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ.
8. ɺ ʯʝʤ ʛʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʦʪ ʚʢʣʶʯʝʥʠʡ?

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [2,9,17,20]

ʇʨʠ ʚʳʚʝʪʨʠʚʘʥʠʠ ʛʦʨʥʘʷ ʧʦʨʦʜʘ ʨʘʟʨʫʰʘʝʪʩʷ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʨʫʭʣʷʢ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩ-
ʪʠʮ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʥʘʟʳʚʘʝʤʳʭ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ɻ ʣʝʤʝʥʪʘʤʠ.

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ – ɻ ʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ɻ ʣʝ-
ʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʚ ʨʘʟʥʳʝ ʬʨʘʢʮʠʠ. ʄʝʭʘʥʠʯʝʩʢʠʝ ɻ ʣʝʤʝʥʪʳ ʨʘʟʤʝʨʦʤ ʙʦʣʴʰʝ 0,01 ʤʤ
ʥʘʟʳʚʘʶʪ ʬʠʟʠʯʝʩʢʠʤ ʧʝʩʢʦʤ, ʘ ʤʝʥʴʰʝ 0,01 ʤʤ – ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʦʡ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ ʧʦ ʛʨʘ-
ʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʦʪʥʦʰʝʥʠʠ ʯʘʩʪʠʮ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʩʢʘ.

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ
ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ  rʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʫʜʠʷʤʠ, ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ,
ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʨ.

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʘʶʪ ʣʝʛʢʠʝ ʠ ʪʷʞʝʣʳʝ ʧʦʯʚʳ.
ʃʝʛʢʠʝ ʣʝʛʯʝ ʦʙʨʘʙʘʪʳʚʘʪʴ, ʙʳʩʪʨʝʝ ʧʨʦʛʨʝʚʘʶʪʩʷ ʠ ʥʘ ʥʠʭ ʤʦʞʥʦ ʨʘʥʴʰʝ ʥʘʯʠʥʘʪʴ ʚʝʩʝʥʥʝ-

ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʠʭ ̫ ʚʣʷʶʪʩʷ ʥʠʟʢʠʝ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ, ʚʣʘʛʦʝʤʢʦʩʪʴ ʠ ʧʦʛʣʦʪʠʪʝʣʴ-
ʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʝʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ. ɺ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ, ʚ ʫʩʣʦʚʠʷʭ
ʜʣʠʪʝʣʴʥʦʡ ʟʘʩʫʭʠ, ʦʥʠ ʣʝʛʢʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʝʪʨʦʚʦʡ ɻ ʨʦʟʠʠ.

ʊʷʞʝʣʳʝ ʧʦʯʚʳ – ɻ ʪʦ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ, ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴ-
ʰʦʡ ʩʚʷʟʥʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʪʷʛʦʚʳʭ ʫʩʠʣʠʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ, ʧʣʦʭʦʡ ʘʵʨʘʮʠʝʡ ʠ ʥʠʟʢʦʡ
ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʩʣʘʙʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʠʥʝʨʘʣʠ-
ʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʩʪʴʶ, ʩʣʘʙʦʡ ʧʨʦʛʨʝʚʘʝʤʦʩʪʴʶ ʚʝʩʥʦʡ, ʦʙʨʘʟʦʚʘʥʠ-
ʝʤ ʟʘʢʠʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ, ʚʨʝʜʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʣʫʯʰʝ ʫʜʝʨ-
ʞʠʚʘʶʪ ʚʣʘʛʫ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ɻ ʣʝʤʝʥʪ ,r ʙʳʚʘʶʪ ʙʦʣʝʝ ʛʫʤʫʩʠʨʦʚʘʥʥʳʤʠ ʠ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʧʣʦʜʦʨʦʜ-
ʥʳʤʠ.

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳʤʠ ̫ ʚʣʷʶʪʩʷ ʩʨʝʜʥʝ-
ʩʫʛʣʠʥʠʩʪʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚ ,r ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ ʧʦʯʚ.

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʘʤʠ ʨʘʟʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʥʘ
ʬʨʘʢʮʠʠ ʧʨʦʩʝʠʚʘʥʠʝʤ ʧʦʯʚʳ ʯʝʨʝʟ ʩʠʪʘ ʠ ʦʪʤʘʯʠʚʘʥʠʝʤ ʪʦʥʢʠʭ ʯʘʩʪʠʮ ʚ ʚʦʜʝ.
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ɻ ʣʝʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ,
ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʩʢʘ ʠ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʯʚ  rʧʦ
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɺ ʈʦʩʩʠʠ ʧʨʠʥʷʪʘ ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ ʧʦ ʛʨʘʥʫʣʦ-
ʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʅ. ɸ. ʂʘʯʠʥʩʢʠʤ (ʪʘʙʣ. 11,12).

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʝʸ ʚʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʠʪʘʪʝʣʴʥʳʡ
ʨʝʞʠʤ. ʅʘʧʨʠʤʝʨ, ʧʝʩʯʘʥʳʝ ʯʘʩʪʠʮʳ ʭʦʨʦʰʦ ʧʨʦʧʫʩʢʘʶʪ ʚʦʜʫ, ʥʦ ʧʣʦʭʦ ʫʜʝʨʞʠʚʘʶʪ ʝʸ, ʘ ʧʳʣʝʚʘ-
ʪʳʝ ʯʘʩʪʠʮʳ (ʬʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ) ʭʦʨʦʰʦ ʫʜʝʨʞʠʚʘʶʪ ʚʣʘʛʫ, ʥʦ ʧʣʦʭʦ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʩʝʙʷ ʠʟʙʳ-
ʪʦʢ ʚʦʜʳ. ʇʦʵʪʦʤʫ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʧʣʦʭʦʡ ʚʦʜʦʫʜʝʨʞʠ-
ʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ (ʚʣʘʛʦʸʤʢʦʩʪʴʶ), ʘ ʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ – ʥʘʦʙʦʨʦʪ.

ʊʘʙʣʠʮʘ 11 – ʈʘʟʤʝʨʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʨʘʢʮʠʡ, ʤʤ, ʧʦ ʅ.ɸ. ʂʘʯʠʥʩʢʦʤʫ

ʂʘʤʝʥʠʩʪʘʷ ʯʘʩʪʴ ʌʨʘʢʮʠʷ ʈʘʟʤʝʨ
ʯʘʩʪʠʮ, ʤʤ

ɻʨʘʚʠʡ 3 –1

ʇʝʩʦʢ ʂʨʫʧʥʳʡ 1 – 0,5

ʉʨʝʜʥʠʡ 0,5-0,25

ʄʝʣʢʠʡ 0,25-0,01

ʇʳʣʴ ʂʨʫʧʥʘʷ 0,05-0,01

ʉʨʝʜʥʷʷ 0,01-0,005

ʄʝʣʢʘʷ 0,005-0,001

ʀʣ ɻʨʫʙʳʡ 0,0005-0,001

ʊʦʥʢʠʡ 0,0005-0,0001

ʂʦʣʣʦʠʜʳ 0,0001- 0,1 ʤʢ

ʊʘʙʣʠʮʘ 12 – ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦ ʅ.ɸ. ʂʘʯʠʥʩʢʦʤʫ

ʅʘʟʚʘʥʠʝ ʧʦʯʚʳ ʧʦ
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ

% ʩʦʜʝʨʞʘʥʠʝ
ʬʠʟʠʯʝʩʢʦʡ

ʛʣʠʥʳ

% ʩʦʜʝʨʞʘʥʠʝ
ʬʠʟʠʯʝʩʢʦʛʦ

ʧʝʩʢʘ

ʇʝʩʯʘʥʘʷ ʨʳʭʣʘʷ 0 – 5 100 – 90

ʇʝʩʯʘʥʘʷ ʩʚʷʟʥʘʷ 5 – 10 95 – 90

ʉʫʧʝʩʯʘʥʘʷ 10 – 20 90 – 80

ʉʫʛʣʠʥʠʩʪʘʷ ʣʝʛʢʘʷ 20 – 30 80 – 70

ʉʫʛʣʠʥʠʩʪʘʷ ʩʨʝʜʥʷʷ 30 – 40 70 – 60

ʉʫʛʣʠʥʠʩʪʘʷ ʪʷʞʝʣʘʷ 40 – 50 60 – 50

ɻʣʠʥʠʩʪʘʷ ʣʝʛʢʘʷ 50 – 70 50 – 30

ɻʣʠʥʠʩʪʘʷ ʩʨʝʜʥʷʷ 70 – 80 30 – 20

ɻʣʠʥʠʩʪʘʷ ʪʷʞʝʣʘʷ ɹʦʣʴʰʝ 80 ʄʝʥʴʰʝ 20

ʃʫʯʰʠʤʠ ̫ ʚʣʷʶʪʩʷ ʧʦʯʚʳ ʩʨʝʜʥʠʝ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʩʨʝʜʥʝ- ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩ-
ʪʳʝ. ɺ ʥʠʭ ʩʦʟʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʜʥʦʛʦ, ʚʦʟʜʫʰ-
ʥʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʦʚ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ.
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ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʤʝʪʦʜʦʤ ʦʪʤʘʯʠʚʘʥʠʷ

ʎʝʣʴ ʟʘʥʷʪʠʷ – ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʤʝʪʦʜʦʤ ʣʘʙʦʨʘʪʦʨ-
ʥʦʛʦ ʘʥʘʣʠʟʘ.

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʧʨʦʢʘʣʝʥʥʘʷ ʧʦʯʚʘ (ʧʝʩʯʘʥʘʷ, ʩʫʛʣʠʥʠʩʪʘʷ, ʛʣʠʥʠʩʪʘʷ); ʧʨʦʙʠʨ-
ʢʠ (10 – 12 h ʪ.); ʩʫʰʠʣʴʥʳʡ h ʢʘʬ; ʪʝʭʥʠʯʝʩʢʠʝ ʚʝʩʳ; ʬʘʨʬʦʨʦʚʳʝ ʯʘʰʢʠ; ɻ ʢʩʠʢʘʪʦʨ; ʧʦʯʚʝʥʥʳʝ
ʩʠʪʘ (3 – 0,01ʤʤ); ʬʘʨʬʦʨʦʚʳʝ ʩʪʫʧʢʠ ʩ ʧʝʩʪʠʢʦʤ; ʙʫʤʘʛʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ; ɦ ʠʧʮʳ;
ʧʠʧʝʪʢʠ ʥʘ 3 ʠ 30 ʤʣ; ʭʣʦʨʠʩʪʳʡ ʢʘʣʴʮʠʡ; ʩʪʝʢʣʷʥʥʳʝ ʧʘʣʦʯʢʠ; ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ; h ʪʘʪʠʚʳ ʜʣʷ
ʧʨʦʙʠʨʦʢ; ʩʦʚʢʠ ʜʣʷ ʧʦʯʚʳ; 4 - 5 ʦʙʨʘʟʮʦʚ ʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʧʦʯʚ.

ʍʦʜ ʨʘʙʦʪʳ: 1.  ɺʟʷʪʴ ʧʦ 10 ʛ ʧʨʦʢʘʣʝʥʥʦʡ ʧʦʯʚʳ ʠʟ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ, ʧʦʤʝʩʪʠʪʴ ʚ ʧʨʦʙʠʨʢʠ ʠ
ʟʘʣʠʪʴ ʚʦʜʦʡ (ʥʘ 1-1,5 ʩʤ ʥʠʞʝ ʢʨʘʷ ʧʨʦʙʠʨʢʠ), ʪʱʘʪʝʣʴʥʦ ʚʟʙʦʣʪʘʪʴ, ʜʘʪʴ ʦʪʩʪʦʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ
3 ʤʠʥ. ʏʝʨʝʟ 3 ʤʠʥ ʤʫʪʥʫʶ ʚʦʜʫ ʩʦ ʚʟʚʝʰʝʥʥʳʤʠ ʛʣʠʥʷʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩʣʠʪʴ. ʊʘʢ ʧʨʦʜʦʣʞʘʪʴ ʜʦ
ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʦʜʘ ʧʦʩʣʝ ʦʪʩʪʘʠʚʘʥʠʷ ʥʝ ʙʫʜʝʪ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʟʨʘʯʥʦʡ.

2. ʆʪʤʫʯʝʥʥʫʶ ʧʝʩʯʘʥʫʶ ʬʨʘʢʮʠʶ ʩʤʳʪʴ ʚʦʜʦʡ ʠʟ ʧʨʦʙʠʨʦʢ ʚ ʬʘʨʬʦʨʦʚʳʝ ʯʘʰʢʠ, ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦ ʚʟʚʝʩʠʚ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ ʛʨʘʤʤʘ. ʇʦʩʣʝ ʦʪʩʪʘʠʚʘʥʠʷ ʚʦʜʫ ʠʟ ʯʘʰʝʢ ʦʩʪʦʨʦʞʥʦ
ʩʣʠʪʴ, ʠʟʣʠʰʢʠ ʚʣʘʛʠ ʠʟ ʯʘʰʝʢ ʫʜʘʣʠʪʴ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ, ʘ ʯʘʰʢʠ ʩ ʧʝʩʢʦʤ ʧʦʩʪʘʚʠʪʴ ʚ
ʩʫʰʠʣʴʥʳʡ h ʢʘʬ ʜʣʷ ʚʳʩʫʰʠʚʘʥʠʷ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105 ʦʉ ʠʣʠ ʚʳʧʘʨʠʪʴ ʚʣʘʛʫ
ʥʘ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʝ.

3. ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʯʘʰʢʠ ʧʦʤʝʩʪʠʪʴ ʚ ɻ ʢʩʠʢʘʪʦʨ. ʆʩʪʳʚʰʫʶ ʯʘʰʢʫ ʚʟʚʝʩʠʪʴ ʠ ʧʨʦʠʟʚʝʩʪʠ
ʩʣʝʜʫʶʱʠʝ ʨʘʩʯʝʪʳ:

ɸ – ʚʝʩ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʯʚʳ (10 ʛ);
ɹ – ʚʝʩ ʯʘʰʢʠ, ʛ;
ɺ – ʚʝʩ ʯʘʰʢʠ ʩ ʚʳʩʫʰʝʥʥʳʤ ʧʝʩʢʦʤ, ʛ;
ɻ – ʚʝʩ ʧʝʩʢʘ = ɺ – ɹ, ʛ;
ɼ – ʚʝʩ ʛʣʠʥʳ = ɸ – ɻ.

4. ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʩʢʘ ʠ ʛʣʠʥʳ ʚ ʠʩʭʦʜʥʦʡ ʧʦʯʚʝ:
ɸ = 100 % (ʥʘʚʝʩʢʘ ʧʦʯʚʳ);
ʭ = ɻ : ɸ Ö 100 (ʜʦʣʷ ʧʝʩʢʘ, %);
ʫ = 100 – ʭ    (ʜʦʣʷ ʛʣʠʥʳ, %).

ɿʘʢʣʶʯʝʥʠʝ
ʇʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʝʩʢʘ ʠ ʛʣʠʥʳ ʦʧʨʝʜʝʣʠʪʴ ʥʘʟʚʘʥʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚʳ.

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʤʝʪʦʜʦʤ ʌʠʣʘʪʦʚʘ

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ.
ʄʘʪʝʨʠʘʣ  rʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʤʝʨʥʳʝ ʮʠʣʠʥʜʨʳ ʥʘ 100 ʠ 50 ʤʣ; ʧʦʯʚʝʥʥʳʝ ʩʠʪʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠ

1 ʤʤ; ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ; ʧʠʧʝʪʢʠ ʥʘ 5 ʠ 30 ʤʣ; 1ʥ. ʨʘʩʪʚʦʨ ʉʘʉL2.

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʳ ʚ ʧʦʯʚʝ
ʍʦʜ ʨʘʙʦʪʳ: ʚ ʤʝʨʥʳʡ ʮʠʣʠʥʜʨ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ ʥʘʩʳʧʘʪʴ ʥʘʚʝʩʢʫ ʧʦʯʚ ,r ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ

ʧʨʦʩʝʷʥʥʦʡ ʯʝʨʝʟ ʩʠʪʦ ʩ ʷʯʝʡʢʘʤʠ 1 ʤʤ, ʯʪʦʙʳ ʧʨʠ ʣʝʛʢʦʤ ʫʧʣʦʪʥʝʥʠʠ ʦʥʘ ʟʘʥʷʣʘ ʦʙʲʝʤ 5 ʤʣ.
ɺ ʮʠʣʠʥʜʨ ʧʨʠʣʠʪʴ 30 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ 5 ʤʣ 1 ʥ. ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ (ʜʣʷ
ʢʦʘʛʫʣʷʮʠʠ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ). ɺʩʶ ʧʦʤʝʱʝʥʥʫʶ ʚ ʮʠʣʠʥʜʨ ʧʦʯʚʫ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʨʘʟʤʝ-
ʰʘʪʴ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ ʠ ʧʨʠʣʠʪʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʜʦ ʦʪʤʝʪʢʠ 50 ʤʣ.

ɼʘʪʴ ʞʠʜʢʦʩʪʠ ʦʪʩʪʦʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ.
ʆʧʨʝʜʝʣʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʦʯʚʳ.
ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʳ ʚ ʧʦʯʚʝ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʧʦʯʚʳ, ʧʦʣʴʟʫʷʩʴ

ʪʘʙʣ.13.
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ɿʘʢʣʶʯʝʥʠʝ
ʋʩʪʘʥʦʚʠʪʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ.

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʢʘ ʚ ʧʦʯʚʝ
1. ɺ ʤʝʨʥʳʡ ʮʠʣʠʥʜʨ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʥʘʩʳʧʘʪʴ ʧʨʦʩʝʷʥʥʦʡ ʧʦʯʚʳ ʜʦ ʦʪʤʝʪʢʠ 10 ʤʣ,

ʩʣʝʛʢʘ ʫʧʣʦʪʥʠʪʴ ʧʦʩʪʫʢʠʚʘʥʠʝʤ ʧʦ ʮʠʣʠʥʜʨʫ.
2. ʅʘʣʠʪʴ ʚʦʜʳ ʜʦ ʤʝʪʢʠ 100 ʤʣ ʠ ʭʦʨʦʰʦ ʨʘʟʤʝʰʘʪʴ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ.
3. ʏʝʨʝʟ 1-2 ʤʠʥʫʪʳ ʚʦʜʫ ʩʣʠʪʴ. ʉʥʦʚʘ ʜʦʣʠʪʴ ʚʦʜʳ ʜʦ ʤʝʪʢʠ ʠ ʩʣʠʚʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʦʜʘ ʥʝ

ʩʪʘʥʝʪ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʟʨʘʯʥʦʡ.
4. ʀʟʤʝʨʠʚ ʦʙʲʝʤ ʧʝʩʢʘ ʚ ʮʠʣʠʥʜʨʝ, ʨʘʩʩʯʠʪʳʚʘʶʪ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ, ʧʨʠʥʠʤʘʷ ʢʘʞʜʳʡ 1 ʤʣ

ʦʩʝʚʰʝʡ ʧʦʯʚʳ ʟʘ 10 % ʧʝʩʢʘ.
 ʅʘʟʚʘʥʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ ʧʝʩʢʘ ʠ ʛʣʠʥʳ:
ʘ) ʝʩʣʠ ʥʘ 1 ʯʘʩʪʴ ʛʣʠʥʳ ʧʨʠʭʦʜʠʪʩʷ 1-2 ʯʘʩʪʠ ʧʝʩʢʘ – ʧʦʯʚʘ ʛʣʠʥʠʩʪʘʷ;
ʙ) ʝʩʣʠ ʥʘ 1 ʯʘʩʪʴ ʛʣʠʥʳ ʧʨʠʭʦʜʠʪʩʷ 3 ʯʘʩʪʠ ʧʝʩʢʘ – ʧʦʯʚʘ ʪʷʞʝʣʘʷ ʩʫʛʣʠʥʠʩʪʘʷ;
ʚ) ʝʩʣʠ ʥʘ 1 ʯʘʩʪʴ ʛʣʠʥʳ ʧʨʠʭʦʜʠʪʩʷ 4 ʯʘʩʪʠ ʧʝʩʢʘ – ʧʦʯʚʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ;
ʛ) ʝʩʣʠ ʥʘ 1 ʯʘʩʪʴ ʛʣʠʥʳ ʧʨʠʭʦʜʠʪʩʷ 5 – 6 ʯʘʩʪʝʡ ʧʝʩʢʘ – ʧʦʯʚʘ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ;
ʜ) ʝʩʣʠ ʥʘ 1 ʯʘʩʪʴ ʛʣʠʥʳ ʧʨʠʭʦʜʠʪʩʷ 7 – 9 ʯʘʩʪʝʡ ʧʝʩʢʘ – ʧʦʯʚʘ ʩʫʧʝʩʯʘʥʘʷ;
ʝ) ʝʩʣʠ ʥʘ 1 ʯʘʩʪʴ ʛʣʠʥʳ ʧʨʠʭʦʜʠʪʩʷ 10 – 11 ʯʘʩʪʝʡ ʧʝʩʢʘ – ʧʦʯʚʘ ʧʝʩʯʘʥʘʷ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʯʚʳ?
2. ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʟʥʘʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ?
3.ʂʘʢ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦʯʚʳ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ?
4. ʂʘʢʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ?
5. ʇʦʯʝʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʝʨʝʪʩʷ ʧʨʦʢʘʣʝʥʥʘʷ ʧʦʯʚʘ?
6. ʏʪʦ ʪʘʢʦʝ «ʬʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ» ʠ «ʬʠʟʠʯʝʩʢʠʡ ʧʝʩʦʢ»?
7. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʧʝʩʯʘʥʘʷ ʧʦʯʚʘ ʦʪ ʛʣʠʥʠʩʪʦʡ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ?
8. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʤʝʪʦʜʦʤ ʦʪʤʘʯʠʚʘʥʠʷ?
9. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʤʝʪʦʜʦʤ ʌʠʣʘʪʦʚʘ?

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ
ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ – ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʬʦʨʤʳ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ

ʩʦʩʪʘʚʘ. ʅʘʠʙʦʣʝʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʤʠ (ʦʧʪʠʤʘʣʴʥʳʤʠ) ʜʣʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ̫ ʚʣʷʶʪʩʷ
ʤʝʟʦʘʛʨʝʛʘʪʳ ʨʘʟʤʝʨʦʤ 0,25-10 ʤʤ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ (ʙʦʣʝʝ 45%), ʤʝʭʘʥʠʯʝʩʢʦʡ
ʧʨʦʯʥʦʩʪʴʶ ʠ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ.

ɺʘʞʥʝʡʰʠʤ ʩ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʚʦʡʩʪʚʦʤ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ̫ ʚʣʷʝʪʩʷ ʠʭ ʚʦʜʦ-
ʧʨʦʯʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʨʘʟʤʳʚʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʚʦʜʳ.

ʅʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳ ʢʦʤʢʦʚʘʪʘʷ ʠ ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ
ʘʛʨʝʛʘʪʳ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 3 ʤʤ.

ʊʘʙʣʠʮʘ 13 – ʈʘʩʯʝʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʳ ʚ ʧʦʯʚʝ
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ʆʧʨʝʜʝʣʝʥʠʝ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʧʦ ʤʝʪʦʜʫ ʅ.ʀ. ʉʘʚʠʥʦʚʘ [9, 17]

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʦʧʨʝʜʝʣʷʪʴ ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʣʘʙʦʨʘʪʦʨʥʳʤ ʩʧʦʩʦ-
ʙʦʤ.

ɸʛʨʝʛʘʪʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦʯʚʳ ʥʘʟʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʬʨʘʢʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ, ʚʳʨʘ-
ʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ.

ʉʫʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʛʨʝʛʘʪʦʚ ʨʘʟʥʦʛʦ
ʨʘʟʤʝʨʘ ʤʝʪʦʜʦʤ «ʩʫʭʦʛʦ» ʧʨʦʩʝʠʚʘʥʠʷ, ʘ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ – ʤʝʪʦʜʦʤ «ʤʦʢʨʦʛʦ» ʧʨʦʩʝʠʚʘ-
ʥʠ .̫

ʉʫʭʦʝ ʧʨʦʩʝʠʚʘʥʠʝ. ʀʟ ʦʙʨʘʟʮʘ ʥʝʨʘʩʪʝʨʪʦʡ ʚ ʩʪʫʧʢʝ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ ʚʟʷʪʴ ʩʨʝʜʥʶʶ
ʧʨʦʙʫ ʤʘʩʩʦʡ 1,0 -2,5 ʢʛ. ʀʟ ʥʝʝ ʚʳʙʨʘʪʴ ʢʘʤʥʠ, ʛʨʘʚʠʡ, ʢʦʨʥʠ ʠ ʜʨʫʛʠʝ ʚʢʣʶʯʝʥʠʷ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪʩʷ;
ʟʘʪʝʤ ʚʟʚʝʩʠʪʴ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʩʘʭ. ɺʟʚʝʰʝʥʥʫʶ ʧʨʦʙʫ ʧʨʦʩʝʷʪʴ ʯʝʨʝʟ ʥʘʙʦʨ ʩʠʪ ʩ ʜʠʘʤʝʪʨʦʤ
ʦʪʚʝʨʩʪʠʡ 10; 7; 5; 3; 2; 1; 0,5; 0,25 ʤʤ. ʅʘʙʦʨ ʩʠʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʨʳʰʢʫ ʠ ʧʦʜʜʦʥ. ʇʦʯʚʫ ʩʣʝʜʫʝʪ
ʧʨʦʩʝʠʚʘʪʴ ʧʦʨʮʠʷʤʠ (100-200 ʛ) ʙʝʟ ʨʝʟʢʠʭ ʚʩʪʨʷʭʠʚʘʥʠʡ. ʇʨʠ ʨʘʟʲʝʜʠʥʝʥʠʠ ʢʘʞʜʦʝ ʩʠʪʦ ʚʩʪʨʷʭʠ-
ʚʘʶʪ ʧʦʩʪʫʢʠʚʘʥʠʝʤ ʧʦ ʝʛʦ ʨʝʙʨʫ ʣʘʜʦʥʴʶ ʨʫʢʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʠʟ ʦʪʚʝʨʩʪʠʡ ʟʘʩʪʨʷʚ-
ʰʠʝ ʚ ʥʠʭ ʘʛʨʝʛʘʪʳ. ʂʘʞʜʫʶ ʬʨʘʢʮʠʶ ʘʛʨʝʛʘʪʦʚ ʦʪʜʝʣʴʥʦ ʩʦʙʠʨʘʶʪ, ʚʟʚʝʰʠʚʘʶʪ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ
ʝʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʟʷʪʦʡ ʧʨʦʙʝ. ʌʨʘʢʮʠʶ ʨʘʟʤʝʨʦʤ < 0,25 ʤʤ ʚʳʯʠʩʣʷʶʪ
ʧʦ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʤʘʩʩʦʡ ʧʦʯʚʳ, ʚʟʷʪʦʡ ʜʣʷ ʘʥʘʣʠʟʘ, ʠ ʩʫʤʤʦʡ ʬʨʘʢʮʠʡ > 0,25 ʤʤ. ɿʘ 100% ʧʨʠʥʠ-
ʤʘʝʪʩʷ ʚʟʷʪʘʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʙʘ ʟʘ ʚʳʯʝʪʦʤ ʤʘʩʩʳ ʚʢʣʶʯʝʥʠʡ (ʢʘʤʥʠ, ʛʨʘʚʠʡ ʠ ʜʨ.). ʇʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʩʫʭʦʛʦ ʧʨʦʩʝʠʚʘʥʠʷ ʨʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ:

ʂ ʩʪʨ. = ɸ : ɹ,
ʛʜʝ  ʂʩʪʨ – ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ;

 ɸ – ʩʫʤʤʘ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 0,25 ʜʦ 10 ʤʤ, %;
 ɹ – ʩʫʤʤʘ ʘʛʨʝʛʘʪʦʚ < 0,25 ʤʤ ʠ ʢʦʤʢʦʚ > 10 ʤʤ, %.
ʄʦʢʨʦʝ ʧʨʦʩʝʠʚʘʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʧʨʦʯʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʨʝʜʥʶʶ ʧʨʦ-

ʙʫ ʤʘʩʩʦʡ 50 ʛ ʠʟ ʚʩʝʭ ʬʨʘʢʮʠʡ ʘʛʨʝʛʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʫʭʦʤ ʧʨʦʩʝʠʚʘʥʠʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ
ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ. ɼʣʷ ɻ ʪʦʛʦ ʙʝʨʫʪ ʢʘʞʜʫʶ ʬʨʘʢʮʠʶ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʨʘʚʥʦʤ ʚ ʛʨʘʤʤʘʭ ʧʦʣʦ-
ʚʠʥʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʝʝ ʚ ʜʘʥʥʦʡ ʧʦʯʚʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʠ 3-2 ʤʤ ʩʦ-
ʩʪʘʚʣʷʝʪ 10%, ʪʦ ʥʘʚʝʩʢʫ ɻ ʪʦʡ ʬʨʘʢʮʠʠ ʜʣʷ ʩʨʝʜʥʝʡ ʧʨʦʙʳ ʙʝʨʫʪ 5 ʛ. ɺ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʥʝ ʚʢʣʶʯʘʶʪ
ʬʨʘʢʮʠʶ < 0,25 ʤʤ, ʯʪʦʙʳ ʥʝ ʟʘʙʠʚʘʣʠʩʴ ʥʠʞʥʠʝ ʩʠʪʘ ʧʨʠ ʧʨʦʩʝʠʚʘʥʠʠ. ʇʦʵʪʦʤʫ ʥʘʚʝʩʢʘ ʧʦʣʫʯʘʝʪ-
ʩʷ ʤʝʥʴʰʝ 50 ʛ, ʥʦ ʧʨʠ ʨʘʩʯʝʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʟʘ 100% ʧʨʠʥʠʤʘʶʪ ʥʘʚʝʩʢʫ ʤʘʩʩʦʡ 50 ʛ.

ʆʪʦʙʨʘʥʥʫʶ ʠʟ ʚʩʝʭ ʬʨʘʢʮʠʡ ʧʨʦʙʫ ʚʳʩʳʧʘʶʪ ʚ ʣʠʪʨʦʚʳʡ ʩʪʝʢʣʷʥʥʳʡ ʮʠʣʠʥʜʨ ʠ ʤʝʜʣʝʥʥʦ ʧʦ
ʩʪʝʥʢʘʤ ʧʨʠʣʠʚʘʶʪ ʚʦʜʫ ʜʦ 2/ʟ ʦʙʲʝʤʘ ʮʠʣʠʥʜʨʘ ʜʣʷ ʚʳʪʝʩʥʝʥʠʷ ʚʦʟʜʫʭʘ. ʏʪʦʙʳ ʫʩʢʦʨʠʪʴ ʚʳʪʝʩʥʝ-
ʥʠʝ ʚʦʟʜʫʭʘ, ʮʠʣʠʥʜʨ ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʢʦʡ, ʜʚʘʞʜʳ ʥʘʢʣʦʥʷʶʪ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʚʦʟ-
ʚʨʘʱʘʶʪ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʯʚʫ ʦʩʪʘʚʣʷʶʪ ʥʘ 10 ʤʠʥʫʪ ʚ ʧʦʢʦʝ, ʧʦʩʣʝ ʯʝʛʦ ʜʦʣʠʚʘʶʪ
ʮʠʣʠʥʜʨ ʜʦʚʝʨʭʫ ʚʦʜʦʡ, ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʢʦʡ ʠ ʧʝʨʝʚʦʨʘʯʠʚʘʶʪ ʚʚʝʨʭ ʜʥʦʤ, ʦʞʠʜʘʷ, ʧʦʢʘ ʚʩʝ ʯʘʩʪʠʮʳ
ʧʦʯʚʳ ʥʝ ʦʩʷʜʫʪ ʚʥʠʟ.

ʈʠʩ. 6. ʋʩʪʘʥʦʚʢʘ ʜʣʷ
ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠ  ̫ʧʦʯʚʳ

ʥʘ ʩʠʪʘʭ ʚ ʚʦʜʝ.

ɿʘʪʝʤ ʮʠʣʠʥʜʨ ʚʦʟʚʨʘʱʘʶʪ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʚʳʞʠ-
ʜʘʶʪ, ʧʦʢʘ ʧʦʯʚʘ ʥʝ ʜʦʩʪʠʛʥʝʪ ʜʥʘ. ʇʦʩʣʝ 10 ʪʘʢʠʭ ʦʙʦʨʦʪʦʚ ʟʘʢʨʳʪʳʡ
ʮʠʣʠʥʜʨ ʦʧʨʦʢʠʜʳʚʘʶʪ ʥʘʜ ʥʘʙʦʨʦʤ ʩʠʪ, ʩʪʦʷʱʠʭ ʚ ʚʦʜʝ ʚ h ʠʨʦʢʦʤ
ʩʦʩʫʜʝ (ʨʠʩ 6).

ʅʘʙʦʨ ʜʣʷ ʤʦʢʨʦʛʦ ʧʨʦʩʝʠʚʘʥʠʷ ʚʢʣʶʯʘʝʪ 6 ʩʠʪ ʜʠʘʤʝʪʨʦʤ 20 ʩʤ
ʠ ʚʳʩʦʪʦʡ ʙʦʨʪʘ 3 ʩʤ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 5; 3; 2; 1; 0,5; 0,25 ʤʤ.

ʉʣʦʡ ʚʦʜʳ ʚ ʩʦʩʫʜʝ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ 5-6 ʩʤ ʚʳʰʝ ʙʦʨʪʘ ʚʝʨʭʥʝʛʦ
ʩʠʪʘ. ʇʦʜ ʚʦʜʦʡ ʦʪʢʨʳʚʘʶʪ ʧʨʦʙʢʫ ʮʠʣʠʥʜʨʘ ʠ, ʥʝ ʦʪʨʳʚʘʷ ʝʛʦ ʦʪ ʚʦʜʳ,
ʧʣʘʚʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʨʘʩʧʨʝʜʝʣʷʶʪ ʧʦʯʚʫ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʪʘ. ʏʝ-
ʨʝʟ ʤʠʥʫʪʫ, ʢʦʛʜʘ ʚʩʝ ʘʛʨʝʛʘʪʳ ʫʧʘʜʫʪ ʥʘ ʩʠʪʦ, ʮʠʣʠʥʜʨ ʟʘʢʨʳʚʘʶʪ ʧʨʦʙ-
ʢʦʡ ʧʦʜ ʚʦʜʦʡ ʠ ʚʳʥʠʤʘʶʪ. ʇʝʨʝʥʝʩʝʥʥʫʶ ʥʘ ʩʠʪʘ ʧʦʯʚʫ ʧʨʦʩʝʠʚʘʶʪ
ʧʦʜ ʚʦʜʦʡ. ɼʣʷ ɻ ʪʦʛʦ ʥʘʙʦʨ ʩʠʪ ʤʝʜʣʝʥʥʦ ʧʦʜʥʠʤʘʶʪ ʥʘ 5-6 ʩʤ ʠ ʙʳʩ-
ʪʨʦ ʦʧʫʩʢʘʶʪ ʥʘ 3-4 ʩʤ. ɺʩʪʨʷʭʠʚʘʥʠʷ ʧʦʚʪʦʨʷʶʪ 10 ʨʘʟ ʩ ʧʨʦʤʝʞʫʪ-
ʢʦʤ ʚ 2-3 ʩʝʢʫʥʜʳ. ɿʘʪʝʤ ʩʠʪʘ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ < 1 ʤʤ ʩʥʠʤʘ-
ʶʪ, ʥʝ ʚʳʥʠʤʘʷ ʚʩʝʛʦ ʥʘʙʦʨʘ ʩʠʪ ʠʟ ʚʦʜʳ, ʘ ʦʩʪʘʣʴʥʳʝ ʚʩʪʨʷʭʠʚʘʶʪ
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ʝʱʝ 5 ʨʘʟ ʠ ʚʳʥʠʤʘʶʪ ʠʟ ʚʦʜʳ. ʆʩʪʘʚʰʠʝʩʷ ʥʘ ʩʠʪʘʭ ʘʛʨʝʛʘʪʳ ʩʤʳʚʘʶʪ ʩʪʨʫʝʡ ʚʦʜʳ ʠʟ ʧʨʦʤʳʚʘʣ-
ʢʠ ʚ ʬʘʨʬʦʨʦʚʳʝ ʯʘʰʢʠ. ʀʟʙʳʪʦʢ ʚʦʜʳ ʚ ʯʘʰʢʘʭ ʩʣʠʚʘʶʪ. ʀʟ ʙʦʣʴʰʠʭ ʯʘʰʝʢ ʧʦʯʚʫ ʧʝʨʝʥʦʩʷʪ
ʜʝʢʘʥʪʘʮʠʝʡ (ʧʦ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʝ) ʚ ʟʘʨʘʥʝʝ ʚʟʚʝʰʝʥʥʳʝ ʘʣʶʤʠʥʠʝʚʳʝ ʩʪʘʢʘʥʯʠʢʠ, ʠʟʙʳʪʦʢ ʚʦʜʳ
ʩʣʠʚʘʶʪ, ʘ ʧʦʯʚʫ ʚʳʩʫʰʠʚʘʶʪ ʥʘ ʧʝʩʯʘʥʦʡ ʙʘʥʝ ʠʣʠ ɻ ʣʝʢʪʨʦʧʣʠʪʢʝ ʠ ʚʟʚʝʰʠʚʘʶʪ. ɼʣʷ ʢʘʞʜʦʡ ʬʨʘʢ-
ʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʫʤʥʦʞʘʷ ʤʘʩʩʫ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ ʥʘ 2 (ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʥʘ
100 ʛ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ ʚ %). ʉʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʠ < 0,25 ʤʤ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʨʘʟʥʦʩʪʠ (100 – ʩʫʤʤʘ
ʚʩʝʭ ʬʨʘʢʮʠʡ > 0,25 ʤʤ).

ʅʘʣʠʯʠʝ ʚ ʧʦʯʚʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ɻ ʣʝʤʝʥʪʦʚ ʢʨʫʧʥʝʝ 0,25 ʤʤ (ʧʝʩʦʢ, ʛʨʘʚʠʡ ʠ ʜʨ.) ʠʩʢʘʞʘʝʪ ʨʝ-
ʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ. ʇʦʵʪʦʤʫ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʬʨʘʢʮʠʠ ʧʦʩʣʝ ʚʟʚʝʰʠʚʘʥʠʷ ʧʦʤʝʱʘʶʪ ʚ ʬʘʨʬʦʨʦʚʳʝ
ʯʘʰʢʠ, ʟʘʣʠʚʘʶʪ ʚʦʜʦʡ ʠ ʨʘʩʪʠʨʘʶʪ ʨʝʟʠʥʦʚʦʡ ʧʨʦʙʢʦʡ. ʈʘʟʨʫʰʠʚ ʘʛʨʝʛʘʪʳ, ʦʪʤʳʚʘʶʪ ʤʝʣʢʦʟʝʤ
ʜʝʢʘʥʪʘʮʠʝʡ, ʘ ʦʩʪʘʚʰʠʝʩʷ ʢʨʫʧʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ɻ ʣʝʤʝʥʪʳ ʧʝʨʝʥʦʩʷʪ ʚ ʩʫʰʠʣʴʥʳʡ ʩʪʘʢʘʥʯʠʢ,
ʚʳʩʫʰʠʚʘʶʪ ʠ ʚʟʚʝʰʠʚʘʶʪ. ʉʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʡ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ:

 ʍ = ʄ1 Ö100 : ʄ2 ,
ʛʜʝ X – ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, %;

ʄ1 – ʤʘʩʩʘ ʘʛʨʝʛʘʪʦʚ (ʙʝʟ ʢʨʫʧʥʳʭ ʚʢʣʶʯʝʥʠʡ), ʛ;
ʄ2 – ʥʘʚʝʩʢʘ ʧʦʯʚʳ, ʚʟʷʪʘʷ ʜʣʷ ʘʥʘʣʠʟʘ (50 ʛ), ʟʘ ʚʳʯʝʪʦʤ ʢʨʫʧʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ;
100 – ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʘ ʚ %.

ʊʘʙʣʠʮʘ 14 – ɸʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʛʦ ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ
ʩʫʛʣʠʥʢʝ (ʩʫʭʦʝ ʧʨʦʩʝʠʚʘʥʠʝ/ʤʦʢʨʦʝ ʧʨʦʩʝʠʚʘʥʠʝ), % ʥʘ ʩʫʭʫʶ ʧʦʯʚʫ

ʈʘʟʤʝʨ ʬʨʘʢʮʠʡ, ʤʤ, ʩʦʜʝʨʞʘʥʠʝ, %
ɻʦʨʠʟʦʥʪ,

ʛʣʫʙʠʥʘ, ʩʤ ɹʦʣʝʝ
10 10-7 7-6 5-3 3-2 2-1 1-0,5 0,5-0,25 ʄʝʥʝʝ

0,25

ɸʧʘʭ 0-25 51.0/- 6.9/- 6.5/- 6,7/0,5 4,0/1,0 5,0/6,7 4,2/22,3 3,5/18,4 12,2/51,1

ɸʛʨʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʪʘʙʣ. 14) ʚʳʯʠʩʣʷʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ, ʧʦʜ ʢʦ-

ʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʛʨʝʛʘʪʦʚ ʦʪ 0,25 ʜʦ 10 ʤʤ (ʚ %) ʢ ʩʫʤʤʘʨʥʦʤʫ ʩʦʜʝʨʞʘ-
ʥʠʶ ʘʛʨʝʛʘʪʦʚ ʤʝʥʴʰʝ 0,25 ʠ ʙʦʣʴʰʝ 10 ʤʤ (ʚ %). ʏʝʤ ʙʦʣʴʰʝ ɸʩʪʨ, ʪʝʤ ʣʫʯʰʝ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ,
ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʙʦʣʴʰʝ ʩʪʨʫʢʪʫʨʥʳʭ ʘʛʨʝʛʘʪʦʚ.

ʉ.ʀ. ɼʦʣʛʦʚ ʠ ʇ.ʋ. ɹʘʭʪʠʥ ʧʨʝʜʣʦʞʠʣʠ ʩʣʝʜʫʶʱʫʶ h ʢʘʣʫ ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ
ʧʦʯʚ (ʪʘʙʣ. 15).

ʊʘʙʣʠʮʘ 15 – ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ

ʉʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ 0,25-10 ʤʤ, % ʢ ʤʘʩʩʝ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ ʆʮʝʥʢʘ

ʉʫʭʦʝ ʧʨʦʩʝʠʚʘʥʠʝ ʄʦʢʨʦʝ ʧʨʦʩʝʠʚʘʥʠʝ
ɹʦʣʝʝ 80 ɹʦʣʝʝ 70 ʆʪʣʠʯʥʦʝ

80-60 70-85 ʍʦʨʦʰʝʝ
60-40 55-40 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ
40-20 40-20 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ

ʄʝʥʝʝ 20 ʄʝʥʝʝ 20 ʇʣʦʭʦʝ

ʉʦʪʨʫʜʥʠʢʘʤʠ ɸʛʨʦʬʠʟʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈɸʅ ʧʨʝʜʣʦʞʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʢʨʠʪʝʨʠʷ ʚʦ-
ʜʦʧʨʦʯʥʦʩʪʠ, ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʚʳʨʘʞʝʥʥʦʝ ʚ %
ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 0,25 ʤʤ:

ɸ = ʉ ʚʧ Ö 100 : ʉ,
ʛʜʝ ɸ – ʢʨʠʪʝʨʠʡ ʚʦʜʦʧʨʦʯʥʦʩʪʠ, %;

ʉ – ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 0,25 ʤʤ ʧʨʠ ʩʫʭʦʤ ʧʨʦʩʝʠʚʘʥʠʠ, %;
ʉʚʧ – ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 0,25 ʤʤ, %;
100 – ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʚ %.
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʪʘʢʦʝ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ?
2. ʂʘʢʠʝ ʘʛʨʝʛʘʪʳ ʩʯʠʪʘʶʪʩʷ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ?
3. ʂʘʢ ʧʨʦʚʦʜʠʪʩʷ ʩʫʭʦʝ ʧʨʦʩʝʠʚʘʥʠʝ?
4. ʇʦ ʢʘʢʦʡ ʬʦʨʤʫʣʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ?
5. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ?
6. ʂʘʢʠʝ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ?

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ʧʦ ʤʝʪʦʜʫ ʀ.ɺ. ʊʶʨʠʥʘ
ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ (ɻʆʉʊ 26213 – 91)

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʪʦʜʠʢʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʚ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.

ɻʫʤʫʩ ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʧʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘ-
ʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʦʯʚʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʝʝ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʝ-
ʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʨʘʟʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ.

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʚʝʩʢʠ ʧʦʯʚʳ ʨʘʩʪʚʦʨʦʤ ʜʚʫʭʨʦ-
ʤʦʚʦʢʠʩʣʦʛʦ ʢʘʣʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 (ʭʨʦ-
ʤʦʚʘʷ ʩʤʝʩʴ), ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʝʥʠʝ ʛʫʤʫʩʘ ʜʦ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʫʛʣʝʢʠʩʣʦʪʳ. ʂʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʧʦʰʝʜʰʝʝ ʥʘ ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʛʫʤʫʩʘ,
ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʭʨʦʤʦʚʦʡ ʢʠʩʣʦʪʳ, ʚʟʷʪʦʡ ʜʣʷ ʦʢʠʩʣʝʥʠʷ, ʠ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʝʝ, ʦʩʪʘʚʰʠʤʩʷ ʧʦʩʣʝ ʦʢʠʩʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʭʨʦʤʘ, ɻ ʢʚʠʚʘʣʝʥ-
ʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʛʫʤʫʩʘ, ʧʨʦʚʦʜʷʪ ʥʘ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʝ (ʌʕʂʝ).

ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ ʦʛʣʝʝʥʥʳʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨ-ʠʦʥʘ ʙʦʣʝʝ
0,6%, ʘ ʪʘʢʞʝ ʜʣʷ ʩʠʣʴʥʦʛʫʤʫʩʠʨʦʚʘʥʥʳʭ ʧʦʯʚ (ʙʦʣʝʝ 15% ʛʫʤʫʩʘ).

ʅʘʜʝʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʫʩʣʦʚʠʠ ʪʱʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʢ ʘʥʘ-
ʣʠʟʫ ʠ ʪʦʯʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʠʧʷʯʝʥʠʷ.

ʇʦʜʛʦʪʦʚʢʘ ʢ ʘʥʘʣʠʟʫ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʛʦʪʦʚʠʪʴ ʭʨʦʤʦʚʫʶ ʩʤʝʩʴ. ɼʣʷ ʵʪʦʛʦ
ʩʣʝʜʫʝʪ ʚʟʷʪʴ 40 ʛ ʪʦʥʢʦ ʠʟʤʝʣ ʯɹʝʥʥʦʛʦ ʜʚʫʭʨʦʤʚʦʢʠʩʣʦʛʦ ʢʘʣʠʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 1 ʣʠʪʨ, ʨʘʩʪʚʦ-
ʨʠʪʴ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ʜʦʚʝʩʪʠ ʦʙʲʝʤ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʥʝʩʪʠ ʚ ʬʘʨʬʦʨʦʚʫʶ ʢʨʫʞʢʫ. ɺ ʥʝʝ
ʧʨʠʣʠʪʴ ʧʦʨʮʠʷʤʠ ʧʦ 100 ʤʣ ʩ ʠʥʪʝʨʚʘʣʦʤ ʧʦ 10 - 15 ʤʠʥʫʪ (10 ʧʦʨʮʠʡ) 1 ʣʠʪʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ
ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʢʨʳʪʴ ʩʪʝʢʣʦʤ ʠ ʦʩʪʘʚʠʪʴ ʜʦ ʧʦʣʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʇʨʠʛʦʪʦʚʣʝʥʥʫʶ
ʭʨʦʤʦʚʫʶ ʩʤʝʩʴ ʥʫʞʥʦ ʭʨʘʥʠʪʴ ʚ ʩʪʝʢʣʷʥʥʦʡ ʧʦʩʫʜʝ ʪʝʤʥʦʛʦ ʮʚʝʪʘ.

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʨʠʛʦʪʦʚʠʪʴ ʨʘʩʪʚʦʨ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ, ʪʦ ʝʩʪʴ ʩʦʣʠ ʄʦʨʘ (ʘʤʤʦʥʠʡ-ʞʝʣʝʟʦ ʩʝʨ-
ʥʦʢʠʩʣʳʡ) ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1 ʤʦʣʴ/ʜʤ3 (0,1 ʥ.). ɺʟʷʪʴ 40 ʛ ʩʦʣʠ ʄʦʨʘ, ʨʘʩʪʚʦʨʠʪʴ ʚ 700 ʤʣ ʨʘʩʪʚʦʨʘ
ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʦʣʴ/ʜʤ3 (1,0 ʥ.), ʦʪʬʠʣ ʪɹʨʦʚʘʪʴ ʯʝʨʝʟ ʜʚʦʡʥʦʡ ʩʢʣʘʜʯʘʪʳʡ ʬʠʣʴʪʨ
ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 1 ʜʤ3 (1 ʣ ) ʠ ʜʦʚʝʩʪʠ ʚʦʜʦʡ ʜʦ ʤʝʪʢʠ.

ɸʛʨʝʛʘʪʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʘ ɹʘʢʰʝʝʚʘ (ʨʠʩ.
7) ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʋʆɺ-1, ʢʦʪʦʨʳʝ ʧʦʚʳ-
ʰʘʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ
ʘʥʘʣʠʟʘ, ʧʦʩʢʦʣʴʢʫ ʨʫʯʥʦʝ ʚʩʪʨʷʭʠʚʘʥʠʝ
ʟʘʤʝʥʝʥʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʢʘʯʘʥʠʝʤ ʩʠʪ ʩ
ʧʦʤʦʱʴʶ ɻ ʣʝʢʪʨʦʤʦʪʦʨʦʚ.

ʈʠʩ. 7. ʇʨʠʙʦʨ ɹʘʢʰʝʝʚʘ
ʜʣʷ ʘʛʨʝʛʘʪʥʦʛʦ ʘʥʘʣʠʟʘ.
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ʂʦʥʮʝʥʪʨʘʮʠʶ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʄʦʨʘ ʦʧʨʝʜʝʣʷʶʪ ʪʠʪʨʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʦʤ ʤʘʨʛʘʥʮʦʚʦʢʠʩʣʦʛʦ ʢʘ-
ʣʠʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,1 ʤʦʣʴ/ʜʤ3 (0,1 ʥ.), ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʩʪʘʥʜʘʨʪ-ʪʠʪʨʘ. ɼʣʷ ʪʠʪʨʦʚʘʥʠʷ ʚ 3
ʢʦʥʠʯʝʩʢʠʝ ʢʦʣʙʳ ʧʨʠʣʠʚʘʶʪ ʠʟ ʙʶʨʝʪʢʠ ʧʦ 10 ʤʣ (ʩʤ3) ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʩʦʣʠ ʄʦʨʘ, ʧʦ 1 ʩʤ3 (ʤʣ)
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, 50 ʩʤ3 (ʤʣ) ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʪʠʪʨʫʶʪ ʨʘʩʪʚʦʨʦʤ ʤʘʨ-
ʛʘʥʮʦʚʦʢʠʩʣʦʛʦ ʢʘʣʠʷ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʣʘʙʦ-ʨʦʟʦʚʦʡ ʦʢʨʘʩʢʠ, ʥʝ ʠʩʯʝʟʘʶʱʝʡ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ. ʀʟ
ʪʨʝʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʠʪʨʦʚʘʥʠʷ ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʶʪ
ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʧʨʘʚʢʠ (ʂ) ʧʦ ʬʦʨʤʫʣʝ

ʂ = V1 : V,
ʛʜʝ V1 – ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʤʘʨʛʘʥʮʦʚʦʢʠʩʣʦʛʦ ʢʘʣʠʷ, ʧʦʰʝʜʰʠʡ ʥʘ ʪʠʪʨʦʚʘʥʠʝ, ʩʤ3 (ʤʣ),

V – ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʄʦʨʘ, ʚʟʷʪʳʡ ʜʣʷ ʪʠʪʨʦʚʘʥʠʷ, ʩʤ3 (ʤʣ).

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʧʨʘʚʢʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ, ʥʝ ʨʝʞʝ, ʯʝʤ ʯʝʨʝʟ 3 ʜʥʷ.
ʈʘʩʪʚʦʨ ʩʦʣʠ ʄʦʨʘ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʚ ʧʦʩʫʜʝ ʠʟ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ, ʢ ʢʦʪʦʨʦʡ ʩ ʧʦʤʦʱʴʶ ʩʠʬʦʥʘ

ʧʨʠʩʦʝʜʠʥʷʶʪ ʙʶʨʝʪʢʫ.
ʍʦʜ ʘʥʘʣʠʟʘ. ɺ ʥʘʚʝʩʢʝ ʧʦʯʚʳ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʨʝʰʢʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀʭ ʪʱʘʪʝʣʴʥʦ ʦʪʙʠʨʘʶʪ ʩ ʧʦʤʦʱʴʶ ʧʠʥʮʝʪʘ, ʣʫʧʳ,
ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʠ, h ʝʨʩʪʷʥʦʡ ʪʢʘʥʠ. ʅʘʚʝʩʢʘ ʧʦʯʚʳ 5 ʛ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʪʝʨʪʘ ʚ ʬʘʨʬʦʨʦʚʦʡ ʠʣʠ
ʘʛʘʪʦʚʦʡ ʩʪʫʧʢʝ ʠ ʧʨʦʩʝʷʥʘ ʯʝʨʝʟ ʩʠʪʦ ʩ ʜʠʘʤʝʪʨʦʤ ̫ ʯʝʝʢ ʚ 0,25 ʤʤ.

ʅʘʚʝʩʢʫ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʥʘ ʘʥʘʣʠʪʠ-
ʯʝʩʢʠʭ ʠʣʠ ʪʦʨʩʠʦʥʥʳʭ ʚʝʩʘʭ. ɽʝ ʨʘʟʤʝʨ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦʯʚʳ, ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʘ ʪʦʯʥʝʝ ʦʪ
ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ. ɸʚʪʦʨ ʤʝʪʦʜʘ ʧʨʝʜʣʘʛʘʣ ʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʚʝʩʢʠ: ʧʨʠ ʩʦ-
ʜʝʨʞʘʥʠʠ ʛʫʤʫʩʘ ʦʪ 7 ʜʦ 10% - 0,1 ʛ, ʧʨʠ 4-7% - 0,2 ʛ, ʧʨʠ 2-4 % - 0,3 ʛ, ʤʝʥʴʰʝ 2 % - 0,5 ʛ. ɼʣʷ
ʧʝʩʯʘʥʳʭ ʧʦʯʚ ʥʘʚʝʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʦʡ 1 ʛ.

ʅʘʚʝʩʢʫ ʪʱʘʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʧʦʯʚʳ ʠ ʪʦʯʥʦ ʚʟʚʝʰʝʥʥʦʡ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʣʠ ʪʦʨʩʠʦʥ-
ʥʳʭ ʚʝʩʘʭ ʧʦʤʝʱʘʶʪ ʚ ʧʨʦʙʠʨʢʫ ʚ h ʪʘʪʠʚʝ, ʧʨʠʣʠʚʘʶʪ 10 ʤʣ ʭʨʦʤʦʚʦʡ ʩʤʝʩʠ (ʭʨʦʤʦʚʦʡ ʢʠʩʣʦʪʳ) ʠ
ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ. ʐʪʘʪʠʚ ʩ ʧʨʦʙʠʨʢʦʡ ʧʦʤʝʱʘʶʪ ʚ ʢʠʧʷʱʫʶ ʚʦʜʷ-
ʥʫʶ ʙʘʥʶ, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʙʘʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ 2-3 ʩʤ ʚʳʰʝ ʫʨʦʚʥʷ ʭʨʦʤʦʚʦʡ ʩʤʝʩʠ ʚ
ʧʨʦʙʠʨʢʝ. ʍʨʦʤʦʚʘʷ ʩʤʝʩʴ ʚ ʧʨʦʙʠʨʢʝ ʜʦʣʞʥʘ ʥʘʛʨʝʚʘʪʴʩʷ ʚ ʢʠʧʷʱʝʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ʏʝʨʝʟ
ʢʘʞʜʳʝ 20 ʤʠʥʫʪ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʩʣʝʜʫʝʪ ʧʝʨʝʤʝʰʠʚʘʪʴ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ. ʇʦ ʠʩʪʝʯʝʥʠʝ
ʦʜʥʦʛʦ ʯʘʩʘ h ʪʘʪʠʚ ʩ ʧʨʦʙʠʨʢʦʡ ʧʦʤʝʱʘʶʪ ʚ ʧʦʩʫʜʫ ʩ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʚ ʧʨʦʙʠʨ-
ʢʫ ʥʘʣʠʚʘʶʪ 10 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʧʝʨʝʤʝʰʠʚʘʶʪ ʧʘʣʦʯʢʦʡ, ʢʦʪʦʨʫʶ ʧʦʪʦʤ ʚʳʥʠʤʘʶʪ, ʘ
ʧʨʦʙʠʨʢʫ ʦʩʪʘʚʣʷʶʪ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʜʦ ʧʦʣʥʦʛʦ ʦʩʚʝʪʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʠʣʠ ʬʠʣ ʪɹʨʫʶʪ
ʨʘʩʪʚʦʨ ʯʝʨʝʟ ʙʝʟʟʦʣʴʥʳʡ ʬʠʣʴʪʨ (ʩʠʥʷʷ ʣʝʥʪʘ).

ɼʘʣʝʝ ʧʨʠʛʦʪʘʚʣʠʚʘʶʪ ʨʘʩʪʚʦʨʳ ʩʨʘʚʥʝʥʠʷ, ʜʣʷ ʯʝʛʦ ʙʝʨʫʪ 9 ʧʨʦʙʠʨʦʢ (ʪʘʙʣ. 16), ʚ ʢʦʪʦʨʳʝ
ʥʘʣʠʚʘʶʪ ʧʦ 10 ʤʣ ʭʨʦʤʦʚʦʡ ʩʤʝʩʠ ʠ ʟʘʪʝʤ ʥʘʛʨʝʚʘʶʪ ʠʭ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʚ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ.
ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʚ ʧʨʦʙʠʨʢʠ ʥʘʣʠʚʘʶʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʨʘʩʪʚʦʨ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʩʦʛʣʘʩʥʦ
ʦʙʲʝʤʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʙʘʨʙʘʪʘʮʠ-
ʝʡ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ ʨʝʟʠʥʦʚʦʡ ʛʨʫʰʠ, ʩʦʝʜʠʥʝʥʥʦʡ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʪʨʫʙʢʦʡ.

ʊʘʙʣʠʮʘ 16 – ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʦʙʲʝʤʳ ʚʦʜʳ ʠ ʨʘʩʪʚʦʨʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ (ʩʦʣʠ ʄʦʨʘ)
ʅʦʤʝʨ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ (ʧʨʦʙʠʨʢʠ)

ʈʘʩʪʚʦʨ 1 2 3 4 5 6 7 8 9
ʆʙʲʝʤ

ʚʦʜʳ, ʤʣ 40 38 36 32 30 25 20 15 10

ʆʙʲʝʤ ʩʦʣʠ
ʄʦʨʘ, ʤʣ 0 2 4 8 10 15 20 25 30

  ʄʘʩʩʘ
  ʦʨʛʘʥʠʯʝʩʢʦʛʦ

ʚʝʱʝʩʪʚʘ, ʵʢʚʠʚʘ-
ʣʝʥʪʥʦʝ ʦʙʲʝʤʫ
ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʚ
ʨʘʩʪʚʦʨʝ
ʩʨʘʚʥʝʥʠʷ, ʤʛ

0 1,03 2,07 4,14 5,17 7,76 10,3 12,9 15,5
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ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʷʪ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʨʦʚʘʥʠʝ ʨʘʩʪʚʦʨʦʚ ʠʟ ʧʨʦʙʠʨʦʢ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ
ʧʨʦʩʚʝʯʠʚʘʝʤʦʛʦ ʩʣʦʷ 1-2 ʩʤ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 590 ʥʤ ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʡ ʩʚʝʪʦ-
ʬʠʣʴʪʨ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʨʦʧʫʩʢʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 560-600 ʥʤ. ʈʘʩʪʚʦʨʳ ʚ ʢʶʚʝʪʫ ʩʣʝʜʫʝʪ ʧʝʨʝʥʦʩʠʪʴ,
ʥʝ ʚʟʤʫʯʠʚʘʷ ʦʩʘʜʦʢ.

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʦʣʠʯʝ-
ʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʛʨʘʜʫʠʨʦʚʦʯʥʦʤʫ ʛʨʘʬʠʢʫ,
ʢʦʪʦʨʳʡ ʩʪʨʦʠʪʩʷ ʧʫʪʝʤ ʦʪʢʣʘʜʳʚʘʥʠʷ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʤʘʩʩʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʤʠʣʣʠʛʨʘʤ-
ʤʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʙʲʝʤʫ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʚ ʨʘʩʪʚʦʨʝ ʩʨʘʚʥʝʥʠʷ, ʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ – ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʝ ʧʦʢʘʟʘʥʠʝ ʌʕʂʘ.

ʄʘʩʩʦʚʫʶ ʜʦʣʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ:
ʍ = ʄ Ö ʂ  Ö 100 : ʄ1,

ʛʜʝ ʍ – ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, %,
ʄ – ʤʘʩʩʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʙʝ, ʥʘʡʜʝʥʥʘʷ ʧʦ ʛʨʘʬʠʢʫ, ʤʛ,
ʂ – ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʧʨʘʚʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ (ʩʦʣʠ ʄʦʨʘ),
ʄ1 – ʤʘʩʩʘ ʧʨʦʙʳ, ʤʛ,
100 – ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ.
ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʝ ʧʦʯʚʳ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʦʨʛʘʥʠʯʝʩ-

ʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩʣʝʜʫʝʪ ʫʤʥʦʞʠʪʴ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʫʛʣʝʨʦʜʘ ʥʘ ʛʫʤʫʩ, ʨʘʚʥʳʡ 1,724 [2].

ɿʘʢʣʶʯʝʥʠʝ
ʉʪʫʜʝʥʪ ʧʦ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʘʥʘʣʠʟʘ ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ ʩʦʜʝʨʞʘʥʠʠ ʛʫʤʫʩʘ ʚ ʘʥʘʣʠʟʠʨʫʝ-

ʤʦʡ ʧʦʯʚʝ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɻʫʤʫʩ, ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚʳ.
2. ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʧʦ ʊʶʨʠʥʫ.
3. ɼʣʷ ʢʘʢʠʭ ʪʠʧʦʚ ʧʦʯʚ ʥʝʧʨʠʛʦʜʝʥ ʜʘʥʥʳʡ ʤʝʪʦʜ?
4. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʢ ʘʥʘʣʠʟʫ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ?
5. ʂʘʢ ʛʦʪʦʚʠʪʩʷ ʭʨʦʤʦʚʘʷ ʩʤʝʩʴ?
6. ʂʘʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʦʣʴ ʄʦʨʘ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ?
7. ɺ ʢʘʢʦʡ ʧʦʩʫʜʝ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʭʨʦʤʦʚʫʶ ʩʤʝʩʴ ʠ ʨʘʩʪʚʦʨ ʩʦʣʠ ʄʦʨʘ?
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ʈɸɿɼɽʃ 3. ʆʉʅʆɺʅʓɽ ʊʀʇʓ ʇʆʏɺ ʉɽɺɽʈʅʆɻʆ ʂɸɺʂɸɿɸ
(ʥʘ ʧʨʠʤʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ) [12]

ʊʝʭʥʦʣʦʛ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʷʟʘʥ ʭʦʨʦʰʦ ʟʥʘʪʴ ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʨʘʙʦ-
ʪʘʝʪ, ʠʭ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʣʦʜʦʨʦʜʠʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʈʝʩʧʫʙ-
ʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ – ɸʣʘʥʠʷ, ʦʥʠ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥ  rʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʧʝʩʪʨʦʪʦʡ ʨʝʣʴʝʬʘ ʠ
ʥʘʣʠʯʠʝʤ ʂʘʚʢʘʟʩʢʠʭ ʛʦʨ. ʇʝʨʝʧʘʜ ʚʳʩʦʪ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪ 110 ʜʦ 5047 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘ ʨʘʩ-
ʩʪʦʷʥʠʠ 130 ʢʤ. ʋʩʣʦʚʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ɻ ʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥ ,r ʯʪʦ ʧʦʚʣʝʢ-
ʣʠ ʟʘ ʩʦʙʦʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʩʪʨʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʯʚ ʥʘ ʥʝʡ ʧʦʜʯʠʥʷʝʪʩʷ
ʟʘʢʦʥʫ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʚʧʝʨʚʳʝ ʚʳʜʘʶʱʠʤʩʷ ʨʫʩʩʢʠʤ ʫʯʝ-
ʥʳʤ-ʧʦʯʚʦʚʝʜʦʤ ʧʨʦʬʝʩʩʦʨʦʤ ɺ.ɺ. ɼʦʢʫʯʘʝʚʳʤ. ʉʦʛʣʘʩʥʦ ʝʤʫ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʯʝʪʢʦ
ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ ʧʦʯʚʝʥʥʳʭ ʟʦʥ [5]. ʆʩʦʙʝʥʥʦ ʧʝʩʪʨʳʡ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʛʦʨʥʦʡ ʟʦʥʝ
ʙʣʘʛʦʜʘʨʷ ʩʠʣʴʥʦ ʠʟʨʝʟʘʥʥʦʤʫ ʨʝʣʴʝʬʫ, ʥʘʣʠʯʠʶ ʫʱʝʣʠʡ, ʙʘʣʦʢ, ʦʚʨʘʛʦʚ, ʣʦʱʠʥ ʠ ʪ.ʜ.

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʚʳʜʝ-
ʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʯʚ:

– ʢʘʰʪʘʥʦʚʳʝ, ʧʦʜʨʘʟʜʝʣʷʝʤʳʝ ʥʘ 3 ʧʦʜʪʠʧʘ – ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ, ʢʘʰʪʘʥʦʚʳʝ ʠ ʪʝʤʥʦ-ʢʘʰ-
ʪʘʥʦʚʳʝ;

– ʯʝʨʥʦʟʝʤ ,r ʧʦʜʨʘʟʜʝʣʷʝʤʳʝ ʥʘ 2 ʧʦʜʪʠʧʘ – ʚʳʱʝʣʦʯʝʥʥʳʝ ʠ ʦʧʦʜʟʦʣʝʥʥʳʝ;
– ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ, ʧʦʜʨʘʟʜʝʣʷʝʤʳʝ ʥʘ 2 ʧʦʜʪʠʧʘ – ʚʳʱʝʣʦʯʝʥʥʳʝ ʠ ʦʧʦʜʟʦʣʝʥʥʳʝ.
ʕʪʠ ʪʠʧʳ ʧʦʯʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʪʩʷ ʧʦ ʤʝʨʝ ʧʦʜʥʷʪʠʷ ʤʝʩʪʥʦʩʪʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ [12]

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ (ʄʦʟʜʦʢʩʢʠʡ ʨʘʡʦʥ) ʚʳʜʝʣʷʝʪʩʷ ʩʪʝʧʥʘʷ ʟʦʥʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʦʙʣʘ-
ʜʘʝʪ ʪʠʧ ʧʦʯʚʳ – ʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪ 3 ʧʦʜʪʠʧʘ: ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ, ʢʘʰʪʘ-
ʥʦʚʳʝ ʠ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ (ʩ ʩʝʚʝʨʘ ʥʘ ʁ ʛ). ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ
ʩʫʭʠʭ ʩʪʝʧʝʡ, ʪʝʧʣʦʛʦ ʟʘʩʫʰʣʠʚʦʛʦ ʣʝʪʘ, ʭʦʣʦʜʥʦʡ ʤʘʣʦʩʥʝʞʥʦʡ ʟʠʤʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʘʪʤʦʩʬʝʨ-
ʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,5 ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʟʦʥʳ ʜʦ 0,12-0,33
ʥʘ ʁ ʛʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʧʨʦʤʳʚʥʦʡ ʪʠʧ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ.

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʳʝ, ʧʦʣʳʥʥʦ-ʪʠʧʯʘʢʦʚʳʝ ʠ ʪʠʧ-
ʯʘʢʦʚʦ-ʧʦʣʳʥʥʳʝ ʩʪʝʧʠ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ɻ ʪʠʭ ʩʪʝʧʝʡ ʙʳʚʘʝʪ ʠʟʨʝʞʝʥʥʦʡ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʚ
ʧʨʝʜʝʣʘʭ 2-4 ʪ/ʛʘ. ɺ ʩʦʩʪʘʚʝ ʦʧʘʜʘ 100-160 ʢʛ/ʛʘ ʟʦʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠ 20-40 ʢʛ/ʛʘ ʘʟʦʪʘ [7].

ʈʝʣʴʝʬ ʟʦʥʳ ʨʘʚʥʠʥʥʳʡ ʠʣʠ ʩʣʘʙʦʚʦʣʥʠʩʪʳʡ, h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʧʦʥʠʞʝʥʠʷ ʚ ʚʠʜʝ ʟʘʧʘ-
ʜʠʥ, ʣʠʤʘʥʦʚ, ʙʣʶʜʝʮ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ.

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ̫ ʚʣʷʶʪʩʷ ʣʝʩʩʦʚʠʜʥʳʝ ʢʘʨ-
ʙʦʥʘʪʥʳʝ ʩʫʛʣʠʥʢʠ [23].

ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʛʦʨʠʟʦʥʪʳ:
ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʢʘʰʪʘʥʦʚʦʛʦ ʮʚʝʪʘ, ʧʦʨʦʰʠʩʪʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʤʦʱʥʦʩʪʴʶ ʦʪ

15 ʜʦ 30 ʩʤ.
ɸɺ – ʧʝʨʝʭʦʜʥʳʡ ʛʫʤʫʩʦʚʳʡ, ʩʣʘʙʝʝ ʦʢʨʘʰʝʥ ʛʫʤʫʩʦʤ, ʚʩʢʠʧʘʝʪ ʦʪ ʅʉl, ʤʦʱʥʦʩʪʴʶ 10-15 ʩʤ.
ɺ – ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, ʛʦʨʠʟʦʥʪ ʛʫʤʫʩʦʚʳʭ ʟʘʪʝʢʦʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʦʢʨʘʩʢʠ, ʤʦʱʥʦʩʪʴʶ

15-20 ʩʤ, ʚʩʢʠʧʘʝʪ ʦʪ ʅʉl.
ɺʢ – ʛʦʨʠʟʦʥʪ ʥʘʠʙʦʣʴʰʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʚ ʬʦʨʤʝ ʙʝʣʦʛʣʘʟʢʠ, ʧʨʦʞʠʣʦʢ ʠ ʤʫʯʥʠʩʪʳʭ

ʩʢʦʧʣʝʥʠʡ.
ɺʉ – ʧʝʨʝʭʦʜʥʳʡ ʢ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʝ.
ʉʢ – ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ ʢʘʨʙʦʥʘʪʥʘʷ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʛʠʧʩ ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ.
ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʧʦ ʩʚʦʡʩʪʚʘʤ ʥʘʧʦʤʠʥʘʶʪ ʁ ʞʥʳʝ ʯʝʨʥʦʟʝʤʳ, ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ -

ʙʫʨʳʝ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ.
ʅʘ ʧʦʜʪʠʧʳ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚ  rʨʘʟʜʝʣʷʶʪʩ  ̫ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʩʪʝʧʝʥʠ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʠ. (ʪʘʙʣ. 17).
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ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʜʦʣʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩʥʠʞʘʝʪʩʷ, ʘ ʬʫʣʴʚʦʢʠʩʣʦʪ ʧʦʩʪʝʧʝʥʥʦ
ʧʦʚʳʰʘʝʪʩʷ - ʦʪ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʢ ʩʚʝʪʣʦ- ʢʘʰʪʘʥʦʚʳʤ. ɻʫʤʫʩ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʙʦʣʝʝ ʫʩʪʦʡ-
ʯʠʚ ʢ ʨʘʟʣʦʞʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʫʤʫʩʦʤ ʯʝʨʥʦʟʝʤʦʚ.

ɺ ʩʦʩʪʘʚʝ ʇʇʂ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʥʘʭʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʛʣʦʱʝʥʥʳʝ ʢʘʪʠʦʥʳ ʉʘ2+, ʄg2+ ʠ Na+.
ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ; ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ
7,1-7,5, ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʘʭ ʜʦ 8 ʠ ʙʦʣʴʰʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʨʝʘʢʮʠʷ
ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ɦ ʝʣʦʯʥʦʡ.

ɺʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʚ ʦʩʥʦʚʥʦʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ. ʆʩʥʦʚʥʳʤ ʣʠ-
ʤʠʪʠʨʫʶʱʠʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʬʘʢʪʦʨʦʤ ʚ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ̫ ʚʣʷ-
ʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ ʚ ʧʦʯʚʝ.

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩʳ ʩ ʩʦʣʦʥʮʘʤʠ, ʩʦʣʦʥʯʘʢʘʤʠ ʠ ʣʫʛʦʚʦ-ʢʘʰʪʘ-
ʥʦʚʳʤʠ ʧʦʯʚʘʤʠ.

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʚ ʮʝʣʦʤ ʧʣʦʜʦʨʦʜʥʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ɻ ʪʠʭ
ʧʦʯʚʘʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʚʣʘʛʠ. ɺ ɻ ʪʦʡ ʟʦʥʝ ʚʦʟʜʝʣʳʚʘʶʪ ʪʚʝʨʜʳʝ ʠ ʤʷʛʢʠʝ ʩʦʨʪʘ ʧʰʝ-
ʥʠʮʳ, ʢʫʢʫʨʫʟʫ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʙʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ, ʚʠʥʦʛʨʘʜ, ʧʣʦʜʦʚʳʝ, ʦʚʦʱʥʳʝ ʠ ʜʨ. ʢʫʣʴʪʫʨʳ.

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ ʚ ɻ ʪʦʡ ʟʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʝ, ʧʦʣʝ-
ʟʘʱʠʪʥʦʝ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ, ʯʠʩʪʳʝ ʧʘʨʳ, ʛʣʫʙʦʢʘʷ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ, ʙʝʟʦʪʚʘʣʴʥʦʝ ʨʳʭʣʝʥʠʝ, ʧʦʩʝʚ
ʢʫʣʠʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʪ.ʜ.

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ̫ ʚʣʷʝʪʩʷ ʧʨʠʤʝ-
ʥʝʥʠʝ ʦʨʦʰʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙ-
ʨʝʥʠʡ. ʅʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʙʝʟ ʦʨʦʰʝʥʠʷ ʫʜʦʙʨʝʥʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳ. ʆʨʦʰʝʥʠʝ ʩʣʝʜʫʝʪ
ʧʨʦʚʦʜʠʪʴ ʥʝʙʦʣʴʰʠʤʠ ʥʦʨʤʘʤʠ ʧʦʣʠʚʘ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ, ʩʤʳʢʘʥʠʷ ʦʨʦ-
ʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʩ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʳ.

ɺ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʘʢʪʫʘʣʴʥʳʤʠ ̫ ʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʠ ʧʨʦʪʠʚʦʜʝʬʣʷʮʠʦʥʥʳʝ
ʤʝʨʦʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʪʠʚ ʚʝʪʨʦʚʦʡ ɻ ʨʦʟʠʠ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʯʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ.
2. ʏʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʩʤʝʥʘ ʪʠʧʦʚ ʧʦʯʚ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ?
3. ɻʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʨʝʛʠʦʥʘ?
4. ʂʘʢʠʝ ʧʦʜʪʠʧʳ ʠʤʝʝʪ ʪʠʧ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ?
5. ʅʘʟʚʘʪʴ ʦʩʥʦʚʥʳʝ ʛʦʨʠʟʦʥʪ  rʚ ʧʨʦʬʠʣʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
6. ʏʪʦ ̫ ʚʣʷʝʪʩʷ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ?
7. ʉʢʦʣʴʢʦ ʛʫʤʫʩʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ?
8. ʏʝʤʫ ʨʘʚʝʥ ʨʅ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ?

ʊʘʙʣʠʮʘ 17. – ʉʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ [7]

ʉʚʦʡʩʪʚʘ ʊʝʤʥʦ-
ʢʘʰʪʘʥʦʚʳʝ ʂʘʰʪʘʥʦʚʳʝ ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ
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ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ
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ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ
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 9. ʂʘʢʠʝ ʢʘʪʠʦʥʳ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ?
10. ʂʘʢ ʦʮʝʥʠʚʘʪʴ ʧʣʦʜʦʨʦʜʠʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ?
11. ʏʪʦ ̫ ʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ?
12. ʂʘʢʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʥʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ?

ʏʝʨʥʦʟʝʤʳ [12]

ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ ʁ ʞʥʝʝ ʟʦʥʳ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʨʘʩʧʦʣʦʞʝʥʘ ʟʦʥʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ, ʧʨʠʯʝʤ ʚ
ʯʝʨʥʦʟʝʤʳ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ. ʏʝʨʥʦʟʝʤʳ ʇʨʝʜʢʘʚʢʘʟʴʷ ʠʤʝʶʪ 2
ʧʦʜʪʠʧʘ – ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ (ʨʘʥʴʰʝ ʠʭ ʥʘʟʳʚʘʣʠ ʧʨʝʜʢʘʚʢʘʟʩʢʠʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʯʝʨʥʦʟʝ-
ʤʘʤʠ) ʠ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ. ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʩʤʝʥʷʶʪʩʷ ʯʝʨʥʦʟʝʤʘʤʠ ʦʙʳʢʥʦ-
ʚʝʥʥʳʤʠ, ʘ ʁ ʞʥʝʝ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ.

ʆʙʳʢʥʦʚʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʥʘ ʩʢʣʦʥʘʭ ʊʝʨʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʶʞʥʦʤ ʩʢʣʦʥʝ ʂʘʙʘʨʜʠʥʦ-ʉʫʥ-
ʞʝʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦʵʨʦʜʠʨʦʚʘʥʳ, ʤʘʣʦʤʦʱʥʳ. ʕʪʠ ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ
ʩʪʝʧʥʦʡ ʟʦʥʝ ʧʦʜ ʪʨʘʚʷʥʠʩʪʦʡ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʙʦʣʝʝ ʟʘʩʫh ʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ
ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʤ ʠ ʥʝʧʨʦʤʳʚʥʦʤ ʚʦʜʥʦʤ ʨʝʞʠʤʝ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ. ʂʣʠʤʘʪ ʟʦʥʳ
ʧʦʣʫʚʣʘʞʥʳʡ ʩ ̫ ʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʝʟʦʥʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ, ʧʨʠʯʝʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʘ ʥʘ ʁ ʛ
ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʠʩʧʘʨʷʝʤʦʩʪʴ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʨʘʩʪʝʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ ʚ ʧʦʯʚʝ.

ʈʝʣʴʝʬ ʟʦʥʳ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʦʚʥʳʡ, ʭʦʪʷ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʚʨʘ-
ʛʠ ʠ ʙʘʣʢʠ.

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ̫ ʚʣʷʶʪʩʷ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ
ʨʘʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ – ʦʪ ʣʝʛʢʠʭ ʜʦ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʦʚ, ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ
ʢʦʪʦʨʳʭ ̫ ʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ.

ʆʙʳʢʥʦʚʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʠʤʝʶʪ ʯʘʱʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʢʘʨ-
ʙʦʥʘʪʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ (ʚʩʢʠʧʘʶʪ ʦʪ 10%-ʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ). ʇʦ ʤʥʝʥʠʶ ɻʘʥʞʘʨʘ ʅ.ʌ. [7], ʚʝ-
ʜʫʱʠʤ ʧʨʦʮʝʩʩʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʨʥʦʟʝʤʦʚ ̫ ʚʣʷʝʪʩʷ ʜʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢ-
ʣʶʯʘʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʛʫʤʫʩʘ, ʘʢʢʫʤʫʣʷʮʠʠ ʙʠʦʬʠʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʜʦʧʨʦʯʥʦʡ
ʩʪʨʫʢʪʫʨʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.

ɼʣʷ ɻ ʪʠʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪʩʷ ʦʧʪʠʤʘʣʴ-
ʥʳʝ ʫʩʣʦʚʠʷ, ʘ ʠʤʝʥʥʦ: ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʞʝʛʦʜʥʦʛʦ ʦʧʘʜʘ (8-20 ʪ/ʛʘ), ʚ ʢʦʪʦʨʦʤ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ
ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʤʥʦʛʦ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʘʟʦʪʘ; ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʛʣʦʱʝʥ-
ʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʠʥʝʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʯʚʳ ʥʘʩʳʱʝʥʘ
ʢʘʣʴʮʠʝʤ ʠ ʤʘʛʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʨʝʘʢʮʠʶ ʩʨʝʜʳ, ʙʣʠʟʢʫʶ ʢ ʥʝʡʪʨʘʣʴʥʦʡ; ʟʥʘʯʠʪʝʣʴʥʘʷ ʙʠʦ-
ʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ; ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʨʝʞʠʤʘ ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʤ ʚʦʜʥʦʤ
ʨʝʞʠʤʝ. ɺ ɻ ʪʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʦʯʚʝ ʠʥʪʝʥʩʠʚʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʥʘʜ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ ʧʦʯʚʳ ʤʘʣʦʛʫʤʫʩʥʳʝ (4-6%), ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ,
ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʤʠʥʝʨʘʣʠ-
ʟʘʮʠʠ ʛʫʤʫʩʘ. ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 60-100 ʩʤ, ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʝ (ʜʦ 150 -
170 ʩʤ). ʊʘʢʘʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩ-
ʪʝʤʳ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.

ɺ ʯʝʨʥʦʟʝʤʘʭ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʦʩʪʨʫʢʪʫʨʠʚʘʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʥʳʤ ʦʙʨʘʟʦʚʘ-
ʥʠʝʤ ʥʦʚʳʭ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʥʘʢʦʧʣʝʥʠʝʤ ʤʠʢʨʦʙʥʦʡ ʤʘʩʩʳ ʚ ʨʠʟʦʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʥʘʩʳ-
ʱʝʥʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʣʴʮʠʝʤ ʠ ʤʘʛʥʠʝʤ.

ʏʝʨʥʦʟʝʤʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷ: ʛʦʨʠʟʦʥʪʳ ɸ – ɸɺ – ɺ - ɺʉʢ – ʉʢ.
ɻʦʨʠʟʦʥʪ ɸ – ʛʫʤʫʩʦʚʳʡ, ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 40-50 ʩʤ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ, ʨʳʭʣʳʡ, ʢʦʤʢʦʚʘʪʳʡ,

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʩʣʝʜʫʶʱʠʡ;
ɸɺ – ʛʫʤʫʩʦʚʳʡ, ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʡ, ʩ ʦʙʱʠʤ ʦʩʚʝʪʣʝʥʠʝʤ ʢʥʠʟʫ ʠ ʩʚʝʪʣʝʝ ʛʦʨʠʟʦʥʪʘ ɸ, ʩ ʟʝʨ-

ʥʠʩʪʦʡ ʠʣʠ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ;
ɺ – ʤʦʱʥʦʩʪʴʶ 90-100 ʩʤ, ʥʝʩʢʦʣʴʢʦ ʩʚʝʪʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʨʳʭʣʳʡ, ʢʦʤʢʦʚʘʪʳʡ;
ɺʉʢ – ʧʝʨʝʭʦʜʥʳʡ ʢ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʝ, ʢʘʨʙʦʥʘʪʥʳʡ; ʢʘʨʙʦʥʘʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʬʦʨʤʝ

ʙʝʣʦʛʣʘʟʢʠ;
ʉʢ – ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ, ʩʦʜʝʨʞʠʪ ʢʘʨʙʦʥʘʪʳ, ʩʚʝʪʣʦ-ʧʘʣʝʚʳʡ, ʣʝʩʩʦʚʠʜʥʳʡ, ʢʘʨʙʦʥʘʪ-

ʥʳʡ ʩʫʛʣʠʥʦʢ.
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ʆʙʳʢʥʦʚʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʩʠʣʴʥʦ ʧʝʨʝʨʳʪʳ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ ʠ ʜʨʫʛʠʤʠ ʟʝʤʣʝʨʦʷʤʠ, ʭʦʨʦ-
ʰʦ ʨʘʟʨʳʭʣʷʶʱʠʤʠ ʧʦʯʚʫ.

ʕʪʠ ʧʦʯʚʳ ʚ ʧʨʝʜʛʦʨʥʦʡ ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʝ ʪʷʥʫʪʩʷ ʦʪ ʛ. ɹʝʩʣʘʥ ʧʦ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ ʞʝʣʝʟʥʦʡ
ʜʦʨʦʛʠ ʜʦ 1/3 ʚʳʩʦʪʳ ʁ ʞʥʦʛʦ ʩʢʣʦʥʘ ʂʘʙʘʨʜʠʥʦ-ʉʫʥʞʝʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʕʣʴʭʦʪʦʚʩʢʠʭ ʚʦʨʦʪ; ʜʘʣʴʰʝ
ʧʝʨʝʭʦʜʷʪ ʥʘ ʣʝʚʳʡ ʙʝʨʝʛ ʨ. ʊʝʨʝʢ, ʟʘʥʠʤʘʷ ʥʠʞʥʶʶ ʯʘʩʪʴ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ɿʤʝʡʩʢʦʛʦ
ʭʨʝʙʪʘ [51].

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʂʘʢʠʝ ʧʦʜʪʠʧʳ ʯʝʨʥʦʟʝʤʘ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ?
2. ɺ ʢʘʢʠʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ?
3. ʅʘʟʚʘʪʴ ʧʦʯʚʦʦʙʨʘʟʫʶʱʫʶ ʧʦʨʦʜʫ ʯʝʨʥʦʟʝʤʦʚ ʦʙʳʢʥʦʚʝʥʥʳʭ.
4. ʂʘʢʦʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ?
5. ʏʝʤʫ ʨʘʚʥʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ɻ ʪʠʭ ʧʦʯʚʘʭ?
6. ʂʘʢʦʚ ʩʦʩʪʘʚ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (ʢʘʪʠʦʥʦʚ)?
7. ʂʘʢʦʚʘ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʅ)?
8. ʂʘʢ ʦʮʝʥʠʚʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ ɻ ʪʠʭ ʧʦʯʚ?
9. ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ɻ ʪʠʭ ʧʦʯʚ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦ-

ʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ?

ʏʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ [12]

ʖʞʥʝʝ ʟʦʥ  rʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ -ʆʩʝʪʠʥʩʢʦʡ ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʳ
ʨʘʩʧʦʣʦʞʝʥʳ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʚʩʝʡ ʨʘʚʥʠʥʝ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ
ʯʘʩʪʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʛʘʣʝʯʥʠʢʦʤ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ, ʠʥʦʛʜʘ ʛʘʣʝʯʥʠʢ ʚʳʭʦʜʠʪ ʜʘʞʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ,
ʦʜʥʘʢʦ ʯʘʱʝ ʦʥ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ 30-80 ʩʤ. ʇʦʜʩʪʠʣʘʝʤʳʝ ʛʘʣʝʯʥʠʢʦʤ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥ-
ʥʳʝ ʥʝʨʝʜʢʦ ʙʳʚʘʶʪ ʤʘʣʦʤʦʱʥʳʤʠ, ʢʘʤʝʥʠʩʪʳʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤʠ. ɺ ʟʘʧʘʜʥʦʡ
ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʉʠʣʪʘʥʫʢʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʜʝʣʶʚʠʘʣʴ-
ʥʳʭ ʞʝʣʪʦ-ʙʫʨʳʭ ʛʣʠʥʘʭ, ʧʦʵʪʦʤʫ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʠ ʙʳʚʘʶʪ ʩʨʝʜʥʝʛʫʤʫʩʥʳ-
ʤʠ, ʭʦʪʷ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʤʘʣʦʛʫʤʫʩʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ.

ʏʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʤʳʪʦʩʪʴʶ ʢʘʨʙʦʥʘʪʦʚ ʠʟ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ
(ɸ+ ɸɺ) ʠ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ɺ1.

ɻʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ɸ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 35-40 ʩʤ, ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ
ʩʪʨʫʢʪʫʨʦʡ, ʧʝʨʝʭʦʜʠʪ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʧʦʩʪʝʧʝʥʥʦ. ɻʦʨʠʟʦʥʪ ɺ ʤʦʱʥʦʩʪʴʶ 45-55 ʩʤ, ʙʫʨʦʚʘ-
ʪʦ-ʩʝʨʦʡ ʦʢʨʘʩʢʠ, ʩʪʨʫʢʪʫʨʘ ʢʦʤʢʦʚʘʪʦ-ʦʨʝʭʦʚʘʪʘʷ. ɻʦʨʠʟʦʥʪ ʉ – ʧʘʣʝʚʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʥʘ ʥʝʢʦʪʦʨʦʡ
ʛʣʫʙʠʥʝ ʚʩʢʠʧʘʝʪ, ʩʦʜʝʨʞʠʪ ʢʨʦʪʦʚʠʥʳ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʦʚ ɸ+ɺ ʨʘʚʥʘ 90-100 ʩʤ. (ʪʘʙʣ. 18).

ʊʘʙʣʠʮʘ 18 – ʉʚʦʡʩʪʚʘ ʯʝʨʥʦʟʝʤʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [7]
ʏʝʨʥʦʟʝʤʳ

ʉʚʦʡʩʪʚʘ
ʚʳʱʝʣʦʯʝʥʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ

ʄʦʱʥʦʩʪʴ  ɸ + ɸɺ, ʩʤ 70-100 60-80
ɻʫʤʫʩ ʚ ʛʦʨ. ɸ, % 7-9 6-8
ʆʙʤʝʥʥʳʝ ʢʘʪʠʦʥʳ ʉʘ2+, ʄg2+,  ʅ+ ʉʘ2+, ʄg2+, Na+

ʉʪʝʧʝʥʴ ʥʘʩʳʱ. ʦʩʥ.V, % 80-95 100
ʨʅ ʚʦʜʥ. 6,0-6,5 7,0-7,3
ɻʣʫʙʠʥʘ ʚʩʢʠʧʘʥʠʷ, ʩʤ 100-120 60-80

ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʚʩʝʭ ʧʦʜʪʠʧʦʚ ʯʝʨʥʦʟʝʤʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʦ-
ʪʦʨʳʭ ʚ 1,7-2,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʬʫʣʴʚʦʢʠʩʣʦʪ. ʀʟ ʤʠʥʝʨʘʣʦʚ ʙʦʣʴʰʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʝʨʚʠʯʥʳʭ.
ʀʟ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʤʠʥʝʨʘʣʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʡ ʛʨʫʧʧʳ, ʛʠʜʨʦʩʣʶʜʳ, ʚʝʨʤʠ-
ʢʫʣʠʪ ʠ ʜʨ. ʏʝʨʥʦʟʝʤʳ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʢʨʦʵʣʝʤʝʥʪʘ-
ʤʠ. ʆʥʠ ʠʤʝʶʪ ʨʳʭʣʦʝ ʩʣʦʞʝʥʠʝ, ʚʳʩʦʢʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ, ʭʦʨʦʰʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ.
ʇʣʦʪʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,0-1,3 ʛ/ʩʤ3, ʦʙʱʘʷ ʧʦʨʦʟʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ
50-60%, ʥʝʢʘʧʠʣʣʷʨʥʘʷ (ʤʝʞʜʫ ʧʦʯʚʝʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ) ʦʢʦʣʦ 20%, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʯʝʨʥʦʟʝʤʳ
ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʚʦʜʦ- ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ [21].
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ɺ ʟʦʥʝ ʯʝʨʥʦʟʝʤʦʚ ʨʘʩʪʝʥʠʷ ʯʘʩʪʦ ʩʪʨʘʜʘʶʪ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ
ʘʪʤʦʩʬʝʨʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ʃʝʪʥʠʝ ʜʦʞʜʠ, ʯʘʩʪʦ ʚ ʚʠʜʝ ʣʠʚʥʝʡ, ʩʤʘʯʠʚʘʶʪ ʣʠʰʴ ʚʝʨʭʥʠʡ ʩʣʦʡ
ʧʦʯʚʳ. ɺ ʮʝʣʷʭ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʩʥʝʛʦ-
ʟʘʜʝʨʞʘʥʠʶ.

ɺ ʵʪʦʡ ʟʦʥʝ ʚʳʨʘʱʠʚʘʶʪ ʟʝʨʥʦʚʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʤʘʩʣʠʯʥʳʝ, ʧʣʦʜʦʚʳʝ, ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ.
ʇʦʩʢʦʣʴʢʫ ʯʝʨʥʦʟʝʤʳ ʝʞʝʛʦʜʥʦ ʨʘʩʧʘʭʠʚʘʶʪʩʷ ʠ ʟʘʩʝʚʘʶʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ,
ʧʨʠ ɻ ʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʦʩʠʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʣʦʞʝʥʠʝ
ʛʫʤʫʩʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʝʝ ʝʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ
ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ. ʉʣʝʜʩʪʚʠʝʤ ɻ ʪʦʛʦ ʧʨʦʮʝʩʩʘ ̫ ʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ
ʧʦʯʚ ,r ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʳʧʘʭʠʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ, ʫʭʫʜʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʚʦʜʥʦ-ʬʠʟʠ-
ʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ.

ʆʩʥʦʚʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʨʥʦʟʝʤʥʳʭ
ʧʦʯʚ ̫ ʚʣʷʶʪʩʷ:

- ʤʠʥʠʤʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʦʢ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʨʘʙʦʪʢʠ, ʪʦ ʝʩʪʴ ʙʦʨʦʥʦ-
ʚʘʥʠʝ, ʢʫʣʴʪʠʚʘʮʠʷ ʠ ʜʨ.); ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ
ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʧʘʰʢʘ ʩʦʣʦʤʳ, ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʙʦʙʦʚʳʭ ʪʨʘʚ (ʩʠʜʝʨʘʮʠʷ), ʚ
ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʢʠʩʣʳʭ ʚʳʱʝʣʦʯʝʥʥʳʭ ʠ ʦʧʦʜʟʦʣʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ;

- ʤʝʨʦʧʨʠʷʪʠ  ̫ʧʦ ʥʘʢʦʧʣʝʥʠ  ʁʚʣʘʛʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʪʳʭ ʧʘʨʦʚ, ʨʘʥʥʷ  ̫ʛʣʫʙʦʢʘ  ̫ʟʷʙʣʝʚʘ  ̫ʚʩʧʘʰʢʘ,
ʧʨʠʢʘʪʳʚʘʥʠʝ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʙʦʨʦʥʦʚʘʥʠʝ ʟʷʙʠ, ʢʦʥʪʫʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ  rʥʘ ʩʢʣʦʥʘʭ, ʦʩʝʥ-
ʥʝʝ ʙʦʨʦʟʜʦʚʘʥʠʝ, ʣʫʥʢʦʚʘʥʠʝ, ɦ ʝʣʝʚʘʥʠʝ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ ʪʘʣʳʭ ʚʦʜ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠ  ̫ʧʦʚʝʨʭ-
ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʝ ʧʫʪʝʤ ʧʦʩʝʚʘ ʢʫʣʠʩʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʩʘʜʢʠ ʣʝʩʥʳʭ ʧʦʣʦʩ ʠ ʪ.ʜ.;

- ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʚʦʜʥʳʡ ʨʝʞʠʤ, ʧʦʚʳʰʘʝʪ ɻ ʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡ-
ʯʠʚʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ;

- ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ɻ ʨʦʟʠʝʡ – ʧʨʠʤʝʥʝʥʠʝ ʧʦʯʚʦʟʘ-
ʱʠʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʧʦʩʘʜʢʘ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʟʘʣʫʞʝʥʠʝ ʠ ʟʘʣʝʩʝʥʠʝ ʙʘʣʦʢ ʠ ʦʚʨʘʛʦʚ.

ɼʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ [12]

ɼʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ, ʪʦʯʥʝʝ ʜʝʨʥʦʚʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʛʣʝʝʥʥʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ
ʧʦʯʚ ,r ʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʚ ʣʝʩʦ-ʣʫʛʦʚʦʡ ʟʦʥʝ ʩ ʧʦʚʳʰʝʥʥʳʤ, ʥʝʨʝʜʢʦ ʠʟʙʳʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ʆʥʠ
ʷʚʠʣʠʩʴ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʙʫʨʳʭ ʣʝʩʥʳʭ ʦʧʦʜʟʦʣʝʥʥʳʭ ʧʦʯʚ ʧʦʩʣʝ ʫʥʠʯʪʦʞʝʥʠʷ
ʣʝʩʦʚ, ʧʦʜ ʧʦʣʦʛʦʤ ʢʦʪʦʨʳʭ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ ʧʨʦʚʝ-
ʜʝʥʦ ʨʘʙʦʪʘʚʰʠʤʠ ʚ ʥʘʰʝʤ ʚʫʟʝ ʧʨʦʬʝʩʩʦʨʘʤʠ ɽ.ɺ. ʈʫʙʠʣʠʥʳʤ ʠ ʂ.ʀ. ʊʨʦʬʠʤʝʥʢʦ. ʉʦʛʣʘʩʥʦ ʠʭ
ʤʘʪʝʨʠʘʣʘʤ, ʜʝʨʥʦʚʳʝ ʠ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ (ʥʝʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʨʳ ʠʭ ʥʘʟʳʚʘʶʪ ʩʝ-
ʨʳʤʠ ʣʝʩʥʳʤʠ ʠ ʙʫʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ, ʦʧʦʜʟʦʣʝʥʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ) ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʢ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʠʥʦʛʜʘ ʦʥʠ ʚʳʭʦʜʷʪ ʜʘʞʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʕʪʠ ʚʦʜʳ ʥʝ
ʩʦʜʝʨʞʘʪ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʝʛʣʫʙʦʢʠʡ ʫʨʦ-
ʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʪʷʞʝʣʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʙʠʣʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ,
ʚʳʟʳʚʘʶʱʝʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚ, ʥʘʣʠʯʠʝ ʚʦʜʦʫʧʦʨʘ ʚ ʚʠʜʝ ʤʦʱʥʦʛʦ ʩʣʦʷ ʤʘʪʝʨʠʥʩʢʠʭ ʛʣʠʥ ʦʙʫʩ-
ʣʦʚʣʠʚʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʧʦʯʚ ʢ ʟʘʙʦʣʘʯʠʚʘʥʠʶ.

ʕʪʠ ʧʦʯʚʳ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ - ɸʣʘʥʠʷ, ʥʘ
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ, ʯʝʤ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ, ʧʣʦʱʘʜʠ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʀʥʛʫʰʩʢʦʡ ʠ ʏʝʯʝʥʩʢʦʡ
ʈʝʩʧʫʙʣʠʢʘʭ, ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʦʥʠ ʧʦʯʪʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ.

ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʦʡ ʦʧʦʜʟʦʣʝʥʥʦʡ ʧʦʯʚ  rʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:
ɸ1 (ʧʘʭʦʪʥʳʡ) 0-36 ʩʤ, ʪʝʤʥʦ-ʩʝʨʳʡ, ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʯʝʨʥʳʡ, ʩʪʨʫʢʪʫʨʘ ʧʦʨʦʭʦʚʠʜʥʦ-

ʟʝʨʥʠʩʪʦ-ʢʦʤʢʦʚʘʪʘʷ, ʩ ʥʝʢʦʪʦʨʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʧʨʦʯʥʳʭ ʛʣʳʙ, ʨʳʭʣʳʡ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦ-
ʣʫʧʝʨʝʧʨʝʚʰʝʡ ʩʦʣʦʤʳ, ʚʣʘʞʥʳʡ, ʛʣʠʥʠʩʪʳʡ, ʧʝʨʝʭʦʜ ʨʝʟʢʠʡ;

ɸ1ɸ2 (ʩʣʘʙʦʦʧʦʜʟʦʣʝʥʥʳʡ) 36-49 ʩʤ, ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʧʨʠ ʧʦʜʩʳʭʘʥʠʠ ʙʝʣʝʩʦ-
ʚʘʪʳʡ ʥʘʣʝʪ, ʫʧʣʦʪʥʝʥʥʳʡ, ʩʪʨʫʢʪʫʨʘ ʛʣʳʙʠʩʪʦ-ʦʨʝʭʦʚʘʪʘʷ, ʤʥʦʛʦ ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʢʦʨʥʝʚʠʥ ʠ ʢʦʨʝʰ-
ʢʦʚ, ʧʨʠʩʳʧʢʘ ʢʨʝʤʥʝʟʝʤʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩ  ̫ʧʨʠ ʚʳʩʳʭʘʥʠʠ, ʧʝʨʝʭʦʜ ̫ ʩʥʳʡ, ʚʣʘʞʥʳʡ, ʣʝʛʢʦʛʣʠʥʠʩʪʳʡ;

ɸ2ɺ 49-69 ʩʤ, ʦʢʨʘʩʢʘ ʥʝʦʜʥʦʨʦʜʥʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʙʫʨʳʭ, ʙʫʨʦʚʘʪʦ-ʩʝʨʳʭ ʠ ʙʫʨʦʚʘʪʦ-ʙʝʣʝʩʳʭ
ʧʷʪʝʥ, ʩʪʨʫʢʪʫʨʘ ̫ ʩʥʦ ʚʳʨʘʞʝʥʘ – ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ, ʩʪʨʫʢʪʫʨʥʳʝ ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʦʯʥʳʝ, ʧʣʦʪʥʳʝ,
ʩʣʦʞʝʥʠʝ ʧʣʦʪʥʦʝ, ʧʦ ʛʨʘʥʷʤ ʧʨʠʟʤ ʠ ʪʨʝʱʠʥʘʤ ʤʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʨʥʝʚʠʥ ʠ ʤʦʟʘʠʢʠ ʤʝʣʢʠʭ
ʢʦʨʥʝʚʠʥʦʢ, ʧʦ ʛʨʘʥʷʤ ʧʨʠʟʤ ̫ ʩʥʦ ʚʳʨʘʞʝʥʘ ʧʨʠʩʳʧʢʘ ʢʨʝʤʥʝʟʝʤʘ, ̫ ʩʥʦ ʚʳʨʘʞʝʥʳ ʧʦʪʝʢʠ ʛʫʤʫʩʘ,
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ʚʥʫʪʨʠ ʧʨʠʟʤ ʦʢʩʠʜ ʞʝʣʝʟʘ, ʤʥʦʛʦ ʪʦʥʢʠʭ ʢʦʨʝʰʢʦʚ, ʚʣʘʞʥʳʡ, ʩʫʛʣʠʥʠʩʪʳʡ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ;
ɺ1 (ʠʣʣʶʚʠʘʣʴʥʳʡ) 69-110 ʩʤ, ʦʢʨʘʩʢʘ ʥʝʦʜʥʦʨʦʜʥʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʭ ʠ ʦʭʨʠʩʪʳʭ

ʧʷʪʝʥ, ʩʪʨʫʢʪʫʨʘ ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ, ʩʣʦʞʝʥʠʝ ʧʣʦʪʥʦʝ, ʧʦ ʛʨʘʥʷʤ ʧʨʠʟʤ ʤʥʦʛʦ ʢʦʨʥʝʚʠʥʦʢ (ʤʦʟʘʠʢʠ),
ʤʥʦʛʦ ʧʦʪʦʢʦʚ ʛʫʤʫʩʘ ʠ ʞʝʣʝʟʠʩʪʦ-ʧʝʨʝʛʥʦʡʥʳʭ ʧʨʠʤʘʟʦʢ, ʢʦʨʝʰʢʦʚ, ʦʛʣʝʝʥʠʝ ʧʦʯʪʠ ʥʝʟʘʤʝʪʥʦʝ,
ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʡ, ʚʣʘʞʥʳʡ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ;

ɺ2 110-160 ʩʤ, ʪʘʢʦʡ ʞʝ, ʢʘʢ ɺ1, ʥʦ ʩ ʤʝʥʴʰʝʡ ʢʨʘʩʥʦʚʘʪʦʡ ʦʢʨʘʩʢʦʡ, ʩʣʘʙʦʚʳʨʘʞʝʥʥʦʡ ʧʨʠʟʤʘ-
ʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʞʝʣʝʟʠʩʪʦ-ʧʝʨʝʛʥʦʡʥʳʭ ʧʨʠʤʘʟʦʢ, ʛʫʤʫʩʦʚʳʭ ʧʦʪʝʢʦʚ
ʠ ̫ ʩʥʝʝ ʚʳʨʘʞʝʥʥʳʤ ʩʣʘʙʳʤ ʦʛʣʝʝʥʠʝʤ. ʇʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ;

ɺʉ 160-250 ʩʤ ʠ ʛʣʫʙʞʝ, ʩʚʝʪʣʦ-ʙʫʨʳʡ, ʠʟʨʝʜʢʘ ʤʦʟʘʠʢʘ ʙʫʨʳʭ, ʩʠʟʳʭ ʠ ʦʭʨʠʩʪʳʭ ʧʷʪʝʥ, ʙʝʩ-
ʩʪʨʫʢʪʫʨʥʳʡ, ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʣʦʧʘʪʳ, ʠʟʨʝʜʢʘ ʧʦʪʦʢʠ ʛʫʤʫʩʘ ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʩʨʝʜʥʠʝ ʢʦʨʥʝʚʠʥʳ,
ʤʝʣʢʠʝ ʢʦʨʥʝʚʠʥʢʠ, ʛʫʩʪʘʷ ʤʦʟʘʠʢʘ ʧʦ ʚʩʝʡ ʤʘʩʩʝ ʧʦʯʚʳ, ʩ ʛʫʤʫʩʦʚʳʤʠ ʧʨʠʤʘʟʢʘʤʠ ʧʦ ʩʪʝʥʢʘʤ
ʢʦʨʥʝʚʠʥʦʢ. ʆʛʣʝʝʥʠʝ ʚʳʨʘʞʝʥʦ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʦʨʥʝʚʠʥʘʤ, ʛʣʠʥʠʩʪʳʡ, ʚʣʘʞʥʳʡ.

ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ʩʜʝʣʘʥ ʚ 1972 ʛʦʜʫ ʚ 3-ʤ ʦʪʜʝʣʝʥʠʠ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɻʦʨʩʢʦʛʦ
ɻɸʋ.

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ʞʝʣʪʦ-ʙʫʨʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʛʣʠʥʳ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶ-
ʚʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʜʦ 15 ʤ ʚʙʣʠʟʠ ʛʦʨ ʠ 0,5-3,0 ʤ ʢ ʩʝʚʝʨʫ ʦʪ ʥʠʭ.

ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ɻ ʪʠʭ ʧʦʯʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20-60 ʩʤ. ʇʦʜʧʘʭʦʪʥʳʡ
ʛʦʨʠʟʦʥʪ ɸ ʭʦʨʦʰʦ ʛʫʤʫʩʠʨʦʚʘʥ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʣʥʦʩʪʴʶ ʤʘʩʢʠʨʫʁ ʪʩʷ ʧʨʠʟʥʘʢʠ ʦʧʦʜʟʦʣʝʥʥʦʩ-
ʪʠ. ʇʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ʫʪʨʘʪʠʣ ʭʦʨʦʰʫʶ ʟʝʨʥʠʩʪʦ-ʢʦʤʢʦʚʘʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʠʦʙʨʝʣ ʛʣʳʙʠʩʪʦʩʪʴ.
ɻʦʨʠʟʦʥʪ ɸ ʧʣʦʪʥʳʡ ʩ ʢʦʤʢʦʚʘʪʦ-ʦʨʝʭʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɻʣʫʙʞʝ ʧʦ ʧʨʦʬʠʣʶ ʥʘʨʘʩʪʘʶʪ ʧʣʦʪʥʦʩʪʴ
ʠ ʨʘʟʤʝʨʳ ʢʦʤʢʦʚ [23].

ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ ̫ ʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʛʣʝʝʥʠʷ
ʥʘ ʛʣʫʙʠʥʝ 35 ʩʤ ʠ ʛʣʫʙʞʝ. ɺʩʢʠʧʘʥʠʝ ʦʪ ʢʘʧʣʠ 10%-ʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ HCl ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʛʣʫʙʠ-
ʥʳ 2 ʤ ʠ ʛʣʫʙʞʝ. ɺ ʧʨʦʬʠʣʝ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʦʡ ʦʧʦʜʟʦʣʝʥʥʦʡ ʧʦʯʚ  rʬʨʘʢʮʠʠ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥ  r(ʯʘʩʪʠʮ
ʤʝʥʴʰʝ 0,01ʤʤ) ʙʦʣʴʰʝ, ʯʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʩʢʘ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ɻ ʪʠ ʧʦʯʚʳ ̫ ʚʣʷ-
ʶʪʩʷ ʣʝʛʢʦ-, ʩʨʝʜʥʝ- ʠ ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʤʠ, ʧʨʠʯʝʤ ʩ ʛʣʫʙʠʥʦʡ ʩʪʘʥʦʚʷʪʩʷ ʪʷʞʝʣʝʝ. ʀʣʠʩʪʘʷ ʬʨʘʢʮʠʷ
ʩʦʩʪʦʠʪ ʠʟ ʛʣʠʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʡ ʛʨʫʧʧʳ. ʅʘʣʠʯʠʝ ʪʷʞʝʣʦʛʦ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠ-
ʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʦʫʧʦʨʥʦʛʦ ʩʣʦʷ ʥʘ ʛʣʫʙʠʥʝ 60-70 ʩʤ ʧʨʠ ʦʙʠʣʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʝʨʝʜʢʦ
ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʙʦʣʘʯʠʚʘʥʠʶ.

ʉʪʨʫʢʪʫʨʘ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ ʚ ʮʝʣʦʤ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ - ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝ-
ʛʘʪʦʚ (ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 5ʤʤ) ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 20-26%, ʪʦʛʜʘ ʢʘʢ ʢʨʫʧʥʳʭ ʢʦʤʢʦʚ – ʜʦ
45-50%. ʇʨʠ ɻ ʪʦʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʘʛʨʝʛʘʪʳ ʠʤʝʶʪ ʤʘʣʫʶ ʚʦʜʦʧʨʦʯʥʦʩʪʴ.

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʨʘʚʥʘ 1,21 ʛ/ʩʤ3, ʩ ʛʣʫʙʠʥʦʡ ʦʥʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 1,53, ʯʪʦ
ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʧʣʦʪʥʝʥʠʝ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ. ɺ ʪʘʢʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʤʝʥʷʝʪʩʷ
ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ. ʅʘʠʤʝʥʴʰʝʡ ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʡ ʚʳʜʝʣʷʝʪʩʷ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ
ʙʦʣʴʰʝʡ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴʶ. ʆʙʱʘʷ ʩʢʚʘʞʥʦʩʪʴ ʧʦʯʚʳ ʟʥʘʯʠʪʝʣʴʥʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ – ʦʢʦʣʦ
50%, ʩ ʛʣʫʙʠʥʦʡ ʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 40%. ɺʳʩʦʢʘʷ ʩʢʚʘʞʥʦʩʪʴ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ,
ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʘʢʪʠʚʥʳʭ ʧʦʨ, ʢʦʪʦʨʳʝ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣ-
ʥʷʶʪʩʷ ʩʚʷʟʘʥʥʦʡ ʚʦʜʦʡ, ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʘʵʨʘʮʠʠ ʧʦ-
ʯʚʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʂʦʣʠʯʝʩʪʚʦ
ʘʢʪʠʚʥʳʭ ʧʦʨ ʚ ʮʝʣʦʤ ʥʝʚʝʣʠʢʦ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ.

ʀʟ-ʟʘ ʪʷʞʝʣʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʣʦʭʦʡ ʬʠʣʴʪʨʘʮʠʝʡ, ʢʨʦ-
ʤʝ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 7-9% ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ, ʘ
ʚʣʘʞʥʦʩʪʴ ʟʘʚʷʜʘʥʠʷ 9-14%.

ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʦʚʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʦʧʦʜʟʦʣʠʚʘʥʠʷ, ʚʳʨʘʞʘʶʱʝ-
ʛʦʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʢʨʝʤʥʝʟʝʤʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ, ʘ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ – ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ
ʛʦʨʠʟʦʥʪʝ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʙʦʣʴʰʝ, ʯʝʤ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʠʤʝʶʪʩʷ
ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ ʠ ʩʝʨʳ.

ɼʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʭʦʨʦʰʦ ʛʫʤʫʩʠʨʦʚʘʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ (6-8%), ʩ ʛʣʫʙʠ-
ʥʦʡ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʨʝʟʢʦ ʧʘʜʘʝʪ. ɺʘʣʦʚʳʝ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʚ ʤʝʪʨʦʚʦʡ ʪʦʣʱʝ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʶʪ
ʦʢʦʣʦ 360-460 ʪ/ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʣʦʝ 0-30 ʩʤ.

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 32-42 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ ʚ ʧʘʭʦʪʥʦʤ
ʩʣʦʝ, ʩ ʛʣʫʙʠʥʦʡ ʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʴʮʠʡ, ʥʘ ʚʪʦ-
ʨʦʤ ʤʝʩʪʝ ʤʘʛʥʠʡ. ʇʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘ-
ʩʪʴʶ ʧʦʯʚʳ. ɺ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘ-
ʶʪ ʠʦʥʳ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ɻ ʪʠʭ ʧʦʯʚ. ʉʪʝʧʝʥʴ ʥʘʩʳ-
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ʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ ʥʝʚʝʣʠʢʘ – 52- 75%, ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ 4,0-4,7, ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʚʳʩʦʢʘʷ - 10-15 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʩ ʛʣʫʙʠʥʦʡ ʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʯʚʳ ̫ ʚʣʷʶʪʩʷ ʢʠʩʣʳʤʠ
ʠ ʩʨʝʜʥʝʢʠʩʣʳʤʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʠʟʚʝʩʪʢʦʚʘʥʠʠ.

ɼʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʙʦʛʘʪʳ ʚʘʣʦʚʳʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʘ (0,30-0,48%), ʬʦʩʬʦʨʘ (0,25-0,33%),
ʢʘʣʠʷ (2,2-2,3%), ʦʩʦʙʝʥʥʦ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ, ʩ ʛʣʫʙʠʥʦʡ ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʩʥʠʞʘʝʪʩʷ. ɺ ʧʦʣʫʤʝʪʨʦʚʦʤ
ʩʣʦʝ ʟʘʧʘʩʳ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷʶʪ 10-15, ʢʘʣʠʷ 140-200 ʪ/ʛʘ. ʆʜʥʘʢʦ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ
ʬʦʨʤ ɻ ʪʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʀʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʩʣʘʙʦʡ ʘʵʨʘ-
ʮʠʠ, ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʩʣʘʙʦ, ʧʦʵʪʦʤʫ ʚ ʧʦʯʚʝ
ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ, ʪʦ ʝʩʪʴ ʘʤʤʦ-
ʥʠʷ ʠ ʥʠʪʨʘʪʦʚ, ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʙʳʚʘʝʪ ʦʢʦʣʦ 5-6 ʤʛ/100 ʛ ʧʦʯʚʳ.

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʝʛʦ ʚ ʧʦʯʚʘʭ ʩʦʜʝʨʞʠʪʩʷ
ʥʝʜʦʩʪʘʪʦʯʥʦ (7-10 ʤʛ/100 ʛ ʧʦʯʚʳ ʧʦ ʊʨʫʦʛʫ). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʝʤ, ʯʪʦ ʬʦʩʬʦʨ
ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩʚʷʟʘʥ ʚ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʬʦʩʬʘʪʳ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ, ʬʦʩʬʘʪʳ ʢʘʣʴʮʠʷ ʠ
ʤʘʛʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʝʜʣʝʥʥʦ ʨʘʟʣʘʛʘʶʱʠʝʩʷ ʚ ʧʦʯʚʝ. ʇʦʯʚʳ ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʠ ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ.

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʦʧʠʩʘʪʴ ʚ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʠʧʦʚ ʧʦʯʚ
ʧʦ ʧʦʯʚʝʥʥʳʤ ʤʦʥʦʣʠʪʘʤ ʚ ʄʫʟʝʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ɻʦʨʩʢʦʛʦ ɻɸʋ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɻʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʈʉʆ-ɸʣʘʥʠʷ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ?
2. ʂʘʢʠʝ ʛʦʨʠʟʦʥʪ  rʠʤʝʶʪʩʷ ʚ ʧʨʦʬʠʣʝ ɻ ʪʠʭ ʧʦʯʚ?
3. ʉʢʦʣʴʢʦ ʛʫʤʫʩʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʠʭ?
4. ʏʝʤʫ ʨʘʚʝʥ ʨʅ ʚ ɻ ʪʠʭ ʧʦʯʚʘʭ?
5. ʂʘʢʦʚʘ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ?
6. ʂʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ɻ ʪʠʭ ʧʦʯʚʘʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʣʫ-

ʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ?
7. ɺ ʢʘʢʦʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ?
8. ʏʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɻ ʪʠʭ ʧʦʯʚ?
9. ʇʦʯʝʤʫ ɻ ʪʠ ʧʦʯʚʳ ʩʢʣʦʥʥʳ ʢ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʶ?
10. ʂʘʢʠʝ ʧʦʯʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʚʳʜʝʣʷʶʪ ʚ ʥʠʭ?
11. ʂʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ?
12. ʂʘʢʦʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʤʝʶʪ ɻ ʪʠ ʧʦʯʚʳ?
13. ʂʘʢʦʚʘ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ?
14. ʂʘʢʫʶ ʨʝʘʢʮʠʶ ʠʤʝʶʪ ɻ ʪʠ ʧʦʯʚʳ?
15. ʇʣʦʜʦʨʦʜʠʝ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ.
16. ʂʘʢʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ɻ ʪʠʭ ʧʦʯʚʘʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʣʦʜʦ-

ʨʦʜʠʷ ?

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʪʦʣʴ-
ʢʦ ʛʫʤʫʩʘ, ʥʦ ʠ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ, ʘʤʤʦʥʠʡʥʦʛʦ ʠ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ,
ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʚʠʜʦʚ ʢʠʩʣʦʪʥʦʩʪʠ, ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ, ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚʳ
ʦʩʥʦʚʘʥʠʷʤʠ ʠ ʪ.ʜ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʚʝʜʝʥʠʝ ɻ ʪʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʧʨʘʢʪʠʢʫʤʝ
ʧʦ ʘʛʨʦʭʠʤʠʠ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʠʭ ʨʘʩʩʤʦʪʨʝʥʠʝ ʙʳʣʦ ʙʳ ʜʫʙʣʠʨʦʚʘʥʠʝʤ, ʧʦʵʪʦʤʫ
ʦʥʠ ʥʝ ʧʨʠʚʦʜʷʪʩʷ.

————— ¶ ¶ ¶ —————

ɼʣʷ ʩʪʫʜʝʥʪʘ, ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ, ʧʨʠʟʚʘʥʥʦʛʦ ʥʘʠ-
ʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʦʯʝʥʴ ʚʘʞʥʳʤ ̫ ʚʣʷʝʪʩʷ ʟʥʘʥʠʝ ʪʠʧʦʚ ʠ ʧʦʜʪʠ-
ʧʦʚ ʧʦʯʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ɻ ʪʦʡ ʩʚʷʟʠ, ʚ ʜʘʣʴʥʝʡ-
ʰʝʤ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʧʣʦʜʦʨʦʜʠʝ, ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.
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ʈɸɿɼɽʃ 4.
ʇʆʏɺʓ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ [3,5,6,7,8,15,16,18,21,23]

ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ

ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ
7 ʤʣʥ. ʢʚ. ʢʤ, ʩʦʩʪʘʚʣʷʷ ʦʩʥʦʚʥʦʡ ʬʦʥʜ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʪʨʘʥʳ (38% ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ
ʌʝʜʝʨʘʮʠʠ). ʆʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʭʚʦʡʥʳʤʠ ʠ ʩʤʝʰʘʥʥʳʤʠ ʣʝʩʘʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʜʟʦʣʠʩʪʦ-
ʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚ  rʬʦʨʤʠʨʫʁ ʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ ʧʦʣʦ-
ʛʦʤ ʪʘʸʞʥʳʭ ʤʦʭʦʚʳʭ ʠʣʠ ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʭ ʭʚʦʡʥʳʭ ʣʝʩʦʚ. ʆʙʨʘʟʦʚʘʥʠʝ ʠʭ ʧʨʦʬʠʣʷ ʩʚʷʟʘʥʦ ʩ ʨʘʟ-
ʚʠʪʠʝʤ ʧʨʦʮʝʩʩʦʚ ʦʧʦʜʟʦʣʠʚʘʥʠʷ (ʧʦʜʟʦʣʠʩʪʦʛʦ ʧʨʦʮʝʩʩʘ), ɻ ʣʶʚʠʘʣʴʥʦ-ʛʣʝʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʣʝʩʩʠ-
ʚʘʞʘ. ʇʦʜʟʦʣʠʩʪʳʝ ʠ ʛʣʝʝʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ ʚ ʩʪʨʘʥʝ ʦʢʦʣʦ 132 ʤʣʥ. ʛʘ.

ʅʘʟʚʘʥʠʝ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʥʘʨʦʜʥʦʛʦ ʩʣʦʚʘ «ʧʦʜʟʦʣ». ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ
ʵʪʦʪ ʪʝʨʤʠʥ ʧʦʷʚʠʣʩʷ ʙʣʘʛʦʜʘʨʷ ɺ.ɺ. ɼʦʢʫʯʘʝʚʫ. ʇʨʦʠʩʭʦʞʜʝʥʠʝʤ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʟʘʥʠʤʘʣʠʩʴ
ʤʥʦʛʠʝ ʨʫʩʩʢʠʝ ʫʯʝʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ɺ. ɺ. ɼʦʢʫʯʘʝʚ, ʇ. ɸ. ʂʦʩʪʳʯʝʚ, ʅ. ʄ. ʉʠʙʠʨʮʝʚ, ʂ.ʂ.ɻʝʜʨʦʡʮ,
ɺ.ʈ. ɺʠʣʴʷʤʩ. ʅʘ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʦʢʘʟʘ-
ʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʙʦʪʳ ʀ. ɺ. ʊʶʨʠʥʘ, ʅ. ʇ. ʈʝʤʝʟʦʚʘ, ɸ. ɸ. ʈʦʜʝ, ʀ. ʉ. ʂʘʫʨʠʯʝʚʘ ʠ ʜʨ.

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʣʠʤʘʪʘ, ̫ ʚʣʷʶʱʝʛʦʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ,
ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘʜ ʠʭ ʠʩʧʘʨʝʥʠʝʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ
ʟʝʤʣʠ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʟʦʥʳ ʥʝʦʜʠʥʘʢʦʚʦ: ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠʭ ʚʳʧʘʜʘʝʪ
ʦʢʦʣʦ 600 ʤʤ ʚ ʛʦʜ, ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ – 425-565, ʦʪ ɽʥʠʩʝʷ ʜʦ ʉʪʘʥʦʚʦʛʦ ʭʨʝʙʪʘ – 140-240; ʥʘ
ɸʤʫʨʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 500 ʤʤ, ʧʨʠʯʝʤ 85-95% ʚʳʧʘʜʘʝʪ ʚ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ
ʥʦʷʙʨʴ.

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ +4°ʉ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʜʦ -10°ʉ ʚ ʗʢʫ-
ʪʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 10° – ʦʪ 40
ʜʦ 155 ʜʥʝʡ.

ʊʝʨʨʠʪʦʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʜʝʣʠʪʩʷ ʥʘ ʨʘʚʥʠʥʥʫʶ ʠ ʧʣʦʩʢʦʛʦʨʥʫʶ ʯʘʩʪʠ,
ʨʘʟʜʝʣʝʥʥʳʝ ʨʝʢʦʡ ɽʥʠʩʝʡ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʫɦ ʝʩʪʚʝʥʥʦʝ ʚʣʠ-
ʷʥʠʝ ʦʢʘʟʘʣʘ ʣʝʜʥʠʢʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʈʝʣʴʝʬ ʠʤʝʝʪ ʭʦʣʤʠʩʪʳʡ ʭʘʨʘʢʪʝʨ ʩ ʛʨʷʜʘʤʠ ʠ ʭʦʣʤʘʤʠ,
ʨʘʩʯʣʝʥʝʥʥʳʤʠ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʙʘʣʢʘʤʠ ʠ ʦʚʨʘʛʘʤʠ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʤʝʩʪʘ ʩ ʩʣʘʙʦ ʨʘʩʯʣʝ-
ʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ, ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʫʶ
ʨʘʚʥʠʥʫ. ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʛʦʨʥʳʝ ʭʨʝʙʪʳ ʯʝʨʝʜʫʶʪʩʷ ʩ ʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʨʘʚʥʠʥ ʠ ʥʠʟʤʝʥ-
ʥʦʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.

ʇʦʜʟʦʣʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʭʚʦʡʥʦʤ ʪʘʝʞʥʦʤ ʣʝʩʫ ʩ ʙʝʜʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʊʘʤ ʦʙʨʘʟʫʝʪʩʷ ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ, ʩʦʜʝʨʞʘʱʘʷ ʤʘʣʦ ʢʘʣʴʮʠʷ, ʘʟʦʪʘ ʠ ʙʦʣʴʰʦʝ
ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʠʧʘ ʩʤʦʣʳ, ʚʦʩʢʘ ʠ ʜʨ. ʇʨʠ ʝʝ ʨʘʟʣʦʞʝʥʠʠ ʧʦʣʫʯʘʶʪʩʷ
ʨʘʟʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʝ ʢʠʩʣʦʪʳ: ʫʢʩʫʩʥʘʷ, ʣʠʤʦʥʥʘʷ, ɦ ʘʚʝʣʝʚʘʷ
ʠ ʜʨ. ʂ ʥʠʤ ʜʦʙʘʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʩ ʢʦʨʥʝʚʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʨʘʩʪʝʥʠʡ ʠ
ʪʝ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ ɻ ʪʦʤ
ʥʘʠʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʧʦʜʟʦʣʠʚʘʥʠʠ ʠʛʨʘʶʪ ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ
ʦʩʪʘʪʢʦʚ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʩʦʝʜʠʥʝʥʠʷ ʢʠʩʣʦʛʦ ʭʘʨʘʢʪʝʨʘ.

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʤʳʚʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʢʠʩʣʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ
ʫʜʘʣʷʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʢʠʩʣʦʪʳ ʨʘʟʨʫʰʘʶʪ ʠ ʙʦʣʝʝ
ʫʩʪʦʡʯʠʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʣʠʩʪʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʯʘ-
ʩʪʠʮʳ, ʧʦʵʪʦʤʫ ʚʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ ʧʦʩʪʝʧʝʥʥʦ ʦʙʝʜʥʷʝʪʩʷ ʠʣʦʤ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʦʨ-
ʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʝʨʝʭʦʜʷ ʚ ʨʘʩʪʚʦʨ, ʚʳʤʳʚʘʶʪʩʷ ʚ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚʳ.

ɺ ʧʨʦʮʝʩʩʝ ʦʧʦʜʟʦʣʠʚʘʥʠʷ ʧʦʜ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʦʡ ʦʙʨʘʟʫʝʪʩʷ ʧʦʜʟʦʣʠʩʪʳʡ ʛʦʨʠʟʦʥʪ, ʜʣʷ ʢʦʪʦʨʦ-
ʛʦ ʭʘʨʘʢʪʝʨʥʳ ʙʝʣʝʩʳʡ ʮʚʝʪ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ ʢʨʝʤʥʝʟʝʤʘ, ʦʙʝʜʥʝʥʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘ-
ʤʠ, ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ ʠ ʠʣʠʩʪʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ, ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ
ʦʩʥʦʚʘʥʠʷʤʠ, ʙʝʩʩʪʨʫʢʪʫʨʥʦʩʪʴ ʠʣʠ ʥʘʣʠʯʠʝ ʧʣʘʩʪʠʥʯʘʪʦ-ʣʠʩʪʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ. ɺʳʤʳʪʳʝ ʠʟ ʚʝʨ-
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ʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʚʝʱʝʩʪʚʘ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʠʞʝ ʧʦʜʟʦʣʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʙʨʘʟʫʷ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦ-
ʨʠʟʦʥʪ (ʛʦʨʠʟʦʥʪ ʚʤʳʚʘʥʠʷ), ʦʙʦʛʘʱʝʥʥʳʡ ʠʣʠʩʪʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ ʠ
ʘʣʶʤʠʥʠʷ, ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʅʝʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʝ ʚʝ-
ʱʝʩʪʚʘ ʩ ʥʠʩʭʦʜʷʱʠʤ ʪʦʢʦʤ ʚʦʜʳ ʤʦʛʫʪ ʜʦʭʦʜʠʪʴ ʜʦ ʛʨʫʥʪʦʚʳʭ ʚʦʜ.

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʟʦʣʠʩʪʳʡ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʫʰʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʳ ʠ ʚʳʥʦ-
ʩʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʟʘ ʧʨʝʜʝʣʳ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʧʨʠ ɻ ʪʦʤ ʯʘʩʪʴ ʧʨʦʜʫʢʪʦʚ
ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ. ʕʣʶʚʠʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʨʘʟʚʠʚʘʶʱʝʤʫʩʷ ʧʨʠ ʦʧʦʜʟʦʣʠ-
ʚʘʥʠʠ, ʧʨʦʪʠʚʦʩʪʦʠʪ ʧʨʦʮʝʩʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʚʝʱʝʩʪʚ. ʀʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ
ʧʦʜ ʣʝʩʦʤ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʨʝʞʠʤʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʝʣʴʝʬʘ ʫʩʠʣʠʚʘʝʪ ʧʦʜʟʦʣʠʩʪʳʡ ʧʨʦʮʝʩʩ.

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʟʦʣʠʩʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ
ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ: ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʦʥʘ ʙʳʚʘʝʪ ʩʣʘʙʝʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ
ʢʠʩʣʳʭ ʧʨʦʜʫʢʪʦʚ ʩʚʦʙʦʜʥʳʤ ʫʛʣʝʢʠʩʣʳʤ ʢʘʣʴʮʠʝʤ (ʉʘʉʆ3) ʧʦʨʦʜʳ ʠ ʢʘʣʴʮʠʝʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ
ʣʝʩʥʦʤ ʦʧʘʜʝ. ʅʘ ʥʝʝ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ: ʦʧʦʜʟʦʣʠʚʘʥʠʝ
ʧʦʜ h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʘʙʝʝ, ʯʝʤ ʧʦʜ ʭʚʦʡʥʳʤʠ, ʧʨʠʯʝʤ ʫʩʠʣʠʚʘʶʪ ʝʛʦ ʢʫ-
ʢʫʰʢʠʥ ʣʸʥ ʠ ʩʬʘʛʥʦʚʳʝ ʤʭʠ.

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʤʦʨʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʟ-
ʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ: ʧʦʢʨʦʚʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʛʣʠʥʘʤʠ ʠ ʣʸʩʩʦʚʠʜʥʳʤʠ ʢʘʨʙʦʥʘʪʥʳ-
ʤʠ ʣʝʛʢʦ- ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤʠ; ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʤʠ ʧʝʩʯʘʥʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ; ʜʨʝʚ-
ʥʝʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʝʩʯʘʥʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʜʨʝʚʥʠʭ ʨʝʯʥʳʭ ʪʝʨʨʘʩ; ʜʚʫʯʣʝʥʥʳʤʠ
ʧʦʨʦʜʘʤʠ – ʧʝʩʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ, ʚʩʪʨʝʯʘʝʤʳʤʠ ʩ ʛʣʫʙʠʥʳ 40-60 ʩʤ; ʣʝʥʪʦʯʥʳʤʠ ʛʣʠʥʘʤʠ; ɻ ʣʶʚʠʝʤ
ʠ ʜʝʣʶʚʠʝʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ; ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʧʦʡʤʘʭ ʨʝʢ. ɿʘʧʘʜʥʦ-
ʉʠʙʠʨʩʢʘʷ ʨʘʚʥʠʥʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʜʥʠʢʦʚʳʤʠ ʥʘʥʦʩʘʤʠ, ʢʦʪʦʨʳʝ ʩʤʝʥʷʶʪʩʷ ʢ
ʶʛʫ ʜʨʝʚʥʠʤʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʥʘʥʦʩʘʤʠ.

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʩʥʦʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʭʚʦʡʥʳʭ ʣʝʩʦʚ, ʢ ʢʦʪʦʨʳʤ ʢ ʁ ʛʫ
ʧʨʠʤʝʰʠʚʘʶʪʩʷ h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʚ ʘʟʠʘʪʩʢʦʡ, ʘ
ʪʘʢʞʝ ʪʨʘʚʷʥʠʩʪʦʡ. ʊʨʘʚʷʥʠʩʪʳʡ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥ ʣʫʛʦʚʦʡ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʦʡ ʠ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴʶ. ʃʝʩʥʳʝ ʩʫʭʦʜʦʣʴʥʳʝ ʣʫʛʘ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʟʣʘʢʦʚʳʝ, ʤʝʣʢʦʪʨʘʚʥʳʝ ʠʟ ʧʦʣʝʚʠʮʳ ʦʙʳʢʥʦ-
ʚʝʥʥʦʡ, ʦʚʩʷʥʠʮʳ ʢʨʘʩʥʦʡ, ʜʫʰʠʩʪʦʛʦ ʢʦʣʦʩʢʘ, ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ; ʚʩʪʨʝʯʘʶʪʩʷ ʙʝʣʦʫʩʦʚʳʝ ʧʫʩʪʦʰʠ,
ʤʭʠ ʠ ʢʫʩʪʘʨʥʠʢʠ. ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʜʦʤʠʥʠʨʫʶʪ ʚʳʩʦʢʦʪʨʘʚʥʳʝ ʣʫʛʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʦʩʪʨʦʤ
ʙʝʟʦʩʪʳʤ, ʢʦʨʦʪʢʦʥʦʞʢʦʡ, ʝʞʦʡ ʩʙʦʨʥʦʡ, ʪʠʤʦʬʝʝʚʢʦʡ ʠ ʜʨ. ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦ-
ʩʪʘʚ ʣʫʛʦʚ ʩʦʩʪʦʠʪ ʠʟ ʘʨʫʥʜʠʥʝʣʣʳ, ʚʝʡʥʠʢʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʥʦʪʨʘʚʴʷ.

ʇʦʜʟʦʣʠʩʪʳʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʤʳʚʥʦʛʦ ʪʠʧʘ ʚʦʜʥʦʛʦ
ʨʝʞʠʤʘ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʘʥʠʡ ʠ ʩʣʘʙʦʤ ʠʭ ʧʦʩʪʫʧʣʝʥʠʠ ʩ ʦʧʘ-
ʜʦʤ. ʇʦʯʚʘ ʦʙʝʜʥʷʝʪʩʷ ʦʩʥʦʚʘʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ
ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪ, ʯʪʦ
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʥʦʩʦʤ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʚ ʥʠʞʝʣʝʞʘʱʠʝ ʛʦʨʠʟʦʥʪʳ. ʇʦʜ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠ-
ʟʦʥʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʧʦʜʟʦʣʠʩʪʳʡ ʛʦʨʠʟʦʥʪ ʙʝʣʝʩʦʚʦʛʦ ʮʚʝʪʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʝʥʥʳʡ ʧʠʪʘʪʝʣʴʥʳʭ
ʚʝʱʝʩʪʚ.

ɺ ʧʦʯʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʨʠʙʳ ʠ ʘʢʪʠʥʦʤʠʮʝʪʳ, ʨʘʟʣʘʛʘʶʱʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʩ ʦʙʨʘʟʦʚʘ-
ʥʠʝʤ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʭ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʆʥʠ ʨʘʟʨʫʰʘʶʪ ʧʦʯʚʝʥʥʳʡ ʧʦʛʣʦ-
ʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ, ʦʙʨʘʟʫʷ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʩ ʢʘʣʴʮʠʝʤ, ʤʘʛʥʠʝʤ, ʢʘʣʠʝʤ, ʘʣʶʤʠʥʠʝʤ, ʞʝ-
ʣʝʟʦʤ, ʢʦʪʦʨʳʝ ʚʳʤʳʚʘʶʪʩʷ ʚ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪ  rʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʤʳʚʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʧʨʠ-
ʯʝʤ ʤʦʛʫʪ ʚʳʤʳʚʘʪʴʩʷ ʜʘʞʝ ʟʘ ʧʨʝʜʝʣʳ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʦʙʝʜʥʷʝʪʩʷ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ ʠ ʢʦʣʣʦʠʜʥʳʤʠ ʯʘʩʪʠʮʘ-
ʤʠ, ʠ ʚ ʥʝʡ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʢ ʨʘʟʣʦʞʝʥʠʶ ʢʚʘʨʮ – ʬʦʨʤʠʨʫʝʪʩʷ ʙʝʣʝʩʳʡ, ʨʘʟʥʦʡ ʩʪʨʫʢʪʫ-
ʨʳ ʧʦʜʟʦʣʠʩʪʳʡ (ʵʣʶʚʠʘʣʴʥʳʡ) ʛʦʨʠʟʦʥʪ ɸ2. ɺʳʥʝʩʝʥʥʳʝ ʠʟ ʥʝʛʦ ʧʨʦʜʫʢʪʳ ʬʦʨʤʠʨʫʶʪ ʙʫʨʦʛʦ ʮʚʝ-
ʪʘ ʧʣʦʪʥʳʡ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ɺ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʠʞʝ ʛʦʨʠʟʦʥʪʘ ɸ2. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘʨʷ-
ʜʫ ʩ ʦʧʦʜʟʦʣʠʚʘʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʠ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ
ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʜ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʦʡ ʟʘʣʝʛʘʝʪ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ ɸ1 ʨʘʟʣʠʯʥʦʡ
ʤʦʱʥʦʩʪʠ (ʜʦ 5 ʩʤ), ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜʟʦʣʠʩʪʳʡ ʛʦʨʠʟʦʥʪ ɸ2.

ʇʨʦʬʠʣʴ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ (ʨʠʩ. 8):
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                              ʈʠʩ 8.  ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ.

ɸ0 – ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 10 ʩʤ, ʩʦʩʪʦʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʦʧʘʜʘ ʣʠʩʪʴʝʚ;
A1 – ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ, ʤʦʱʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 8 ʩʤ, ʩʝʨʳʡ ʠʣʠ ʪʝʤ-

ʥʦ-ʩʝʨʳʡ, ʩʪʨʫʢʪʫʨʘ ʤʝʣʢʦʢʦʤʢʦʚʘʪʘʷ, ʧʦ ʦʢʨʘʩʢʝ ʯʝʪʢʦ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʥʠʞʝʣʝʞʘʱʝʛʦ ʛʦʨʠʟʦʥʪʘ;
ɸ2 – ʧʦʜʟʦʣʠʩʪʳʡ (ʵʣʶʚʠʘʣʴʥʳʡ) ʤʦʱʥʦʩʪʴʶ ʜʦ 30 ʩʤ, ʩʘʤʳʡ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʡ ʛʦʨʠʟʦʥʪ ʚ

ʧʨʦʬʠʣʝ ʧʦʯʚʳ; ʙʝʣʝʩʳʡ ʠʣʠ ʙʝʣʝʩʦʚʘʪʦ-ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʧʣʠʪʯʘʪʦʡ, ʣʠʩʪʦʚʘʪʦʡ ʠʣʠ ʧʦʨʦʰʠʩʪʦʡ ʩʪʨʫʢ-
ʪʫʨʳ;

ɸ2ɺ (ɸɺ) – ʧʝʨʝʭʦʜʥʳʡ ɻ ʣʶʚʠʘʣʴʥʦ-ʠʣʣʶʚʠʘʣʴʥʳʡ, ʥʝʦʜʥʦʨʦʜʥʦʦʢʨʘʰʝʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʚ ʢʦʪʦ-
ʨʦʤ ʯʝʨʝʜʫʶʪʩʷ ʫʯʘʩʪʢʠ ʛʦʨʠʟʦʥʪʘ ɸ2 ʠ ɺ1 (ʫʯʘʩʪʢʠ ʛʦʨʠʟʦʥʪʘ ɸ2 ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʜʝʩʴ ʚ ʚʠʜʝ ̫ ʟʳ-
ʢʦʚ, ʟʘʪʝʢʦʚ, ʢʘʨʤʘʥʦʚ ʠʣʠ ʢʣʠʥʴʝʚ, ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʜʦ 15-20 ʩʤ), ʚ ʧʝʩʯʘʥʳʭ
ʧʦʯʚʘʭ ʦʙʳʯʥʦ ʦʪʩʫʪʩʪʚʫʝʪ;

ɺ – ʠʣʣʶʚʠʘʣʴʥʳʡ ʤʦʱʥʦʩʪʴʶ 20 -120 ʩʤ, ʥʘʠʙʦʣʝʝ ̫ ʨʢʦ ʦʢʨʘʰʝʥʥʳʡ, ʚ ʧʨʦʬʠʣʝ ʙʫʨʳʭ, ʢʨʘʩʥʦ-
ʙʫʨʳʭ ʪʦʥʦʚ, ʩʘʤʳʡ ʧʣʦʪʥʳʡ, ʠʤʝʝʪ ʦʨʝʭʦʚʘʪʦ-ʢʦʤʢʦʚʘʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʧʦʩʪʝʧʝʥʥʦ ʢʥʠʟʫ ʧʝ-
ʨʝʭʦʜʠʪ ʚ ʧʨʠʟʤʘʪʠʯʝʩʢʫʶ;

ʉ – ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ, ʩʣʘʙʦ ʠʟʤʝʥʝʥʥʘʷ ʠʣʠ ʩʦʚʩʝʤ ʥʝ ʠʟʤʝʥʝʥʥʘʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝʤ.
ʊʘʢʦʝ ʩʪʨʦʝʥʠʝ ʠʤʝʶʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ; ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʚ

ʥʠʭ ʩʨʘʟʫ ʧʦʜ ʩʣʦʝʤ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʟʘʣʝʛʘʝʪ ʧʦʜʟʦʣʠʩʪʳʡ ʛʦʨʠʟʦʥʪ ɸ2.
ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʶʪ ʧʦʜʩʪʠʣʢʫ (ɸ0) ʤʦʱʥʦʩʪʴʶ ʦʪ 2-5 ʜʦ 10 ʩʤ, ʟʘʪʝʤ

ʩʣʘʙʦʨʘʟʚʠʪʳʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʣʦʝʤ ʛʨʫʙʦʛʦ ʛʫʤʫʩʘ ʤʦʱʥʦʩʪʴʶ ʚ 1-3 ʩʤ
(ɸ0ɸ1). ʇʦʜ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʟʘʣʝʛʘʝʪ ʧʦʜʟʦʣʠʩʪʳʡ (ɸ2), ʟʘʪʝʤ ʠʣʣʶʚʠʘʣʴʥʳʡ (ɺ), ʢʦʪʦʨʳʡ
ʧʦʜʩʪʠʣʘʝʪʩʷ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ (ʉ). ʄʝʞʜʫ ʧʦʜʟʦʣʠʩʪʳʤ ʠ ʠʣʣʶʚʠʘʣʴʥʳʤ ʛʦʨʠʟʦʥʪʘʤʠ
ʚʳʜʝʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ (ɸ2ɺ), ʘ ʤʝʞʜʫ ʠʣʣʶʚʠʘʣʴʥʳʤ ʠ ʧʦʨʦʜʦʡ – (ɺʉ). ʄʦʱʥʦʩʪʴ ʧʨʦ-
ʬʠʣʷ ʧʦʯʚʳ ʜʦʩʪʠʛʘʝʪ 100-120 ʩʤ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʠʩʣʘʷ (ʨʠʩ. 9).

ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ          ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ      ʂʘʨʣʠʢʦʚʳʝ ʧʦʜʟʦʣʠʩʪʳʝ
                                                        ʧʦʯʚʳ                                    ʧʦʯʚʳ
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ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʪʘʝʞʥʦ-ʣʝʩʥʳʭ ʨʘʡʦʥʦʚ ʠ
ʧʨʠʛʦʜʥ  rʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʠ
ʨʝʛʫʣʷʨʥʦʛʦ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʣʫʯ-
ʰʝʥʠʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʥʦʛʦ ʠ ʚʦʟʜʫʰ-
ʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ.

ɺ ʇʇʂ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʩʦʜʝʨʞʘʪʩʷ ʢʘʪʠʦʥʳ ʉʘ, ʄg, Al ʠ H. ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘ-
ʥʠʷʤʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30 ʜʦ 50%, ʪʦ ʝʩʪʴ ʥʝʚʳʩʦʢʘʷ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ̫ ʚʣʷʝʪʩʷ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ – ʨʅ
ʩʦʣ. ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 3,5-4,5. ʉ ʛʣʫʙʠʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ.

ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʝ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʠʝʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʩʣʘʙʦʡ ʚʦʟʜʫʭʦ- ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʥʝʫʜʦʚʣʝʪʚʦʨʠ-
ʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʥʝʨʝʜʢʦ ʙʳʚʘʶʪ ʧʝʨʝʫʚʣʘʞʥʝʥʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʤ ʠ ʛʣʠʥʠʩʪʦʤ
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ.
2. ʂʘʢʠʝ ʫʯʝʥʳʝ ʠʟʫʯʘʣʠ ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ?
3. ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ?
4. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.
5. ɼʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʜʟʦʣʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ.
6. ʂʘʢʦʚʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ?
7. ʂʘʢ ʦʮʝʥʠʚʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ?
8. ʂʘʢʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ?

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʧʦʜʟʦʣʠʩʪʳʤʠ ʠ ʜʝʨ-
ʥʦʚʳʤʠ ʧʦʯʚʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʟʦʣʠʩʪʦʛʦ ʠ ʜʝʨʥʦʚʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʧʦʣʦʛʦʤ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʤʦʭʦʚʦ-ʪʨʘʚʷʥʠʩʪʳʭ ʣʝʩʦʚ ʧʨʠ ʧʨʦʤʳʚʥʦʤ ʚʦʜʥʦʤ
ʨʝʞʠʤʝ.

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʙʳʚʘʶʪ ʫʤʝʨʝʥʥʦ ʪʝʧ-
ʣʳʝ (ʟʘʤʝʨʟʘʶʱʠʝ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ), ʫʤʝʨʝʥʥʦ ʧʨʦʤʝʨʟʘʶʱʠʝ (ʚ ʨʘʡʦʥʝ ʁ ʞʥʦʡ ʪʘʡʛʠ ʝʚʨʦʧʝʡʩʢʦʡ

ʈʠʩ. 9. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ
ʧʨʦʬʠʣʷ ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ.

ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʘʙʦ-, ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦʧʦʜ-
ʟʦʣʠʩʪʳʝ, ʧʦʜʟʦʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʧʦʜʟʦʣʠʚʘʥʠʷ; ʧʦ-
ʚʝʨʭʥʦʩʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʤʝʣʢʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʥʝʛʣʫʙʦʢʦ – ʠ ʛʣʫ-
ʙʦʢʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʦʧʦʜʟʦʣʠʚʘʥʠʷ.

 ʇʨʦʬʠʣʴ ʧʦʜʟʦʣʠʩʪʳʭ, ʩʫʧʝʩʯʘʥʳʭ ʠ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ʦʪ-
ʯʸʪʣʠʚʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠʣʘ; ʧʦʜʟʦʣʠʩʪʳʡ ʛʦʨʠ-
ʟʦʥʪ ʦʙʝʜʥʝʥ, ʘ ʠʣʣʶʚʠʘʣʴʥʳʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʤ ʟʘʤʝʪʥʦ ʦʙʦʛʘ-
ʱʸʥ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʝʡ.

ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʧʝʩʯʘʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ. ɻʦʨʠʟʦʥʪ ɸ2 ʚ
ʥʠʭ ʧʦʯʪʠ ʙʝʣʦʡ ʦʢʨʘʩʢʠ, ʤʫʯʥʠʩʪʳʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʨʝʟʢʦ ʧʝʨʝʭʦ-
ʜʠʪ ʚ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ɺ. ʇʦʩʣʝʜʥʠʡ ʤʝʥʝʝ ʨʘʩʪʷʥʫʪ, ʥʦ ʚʳ-
ʨʘʞʝʥ ʨʝʟʢʦ; ʯʘʩʪʦ ʦʯʝʥ  ɹʧʣʦʪʥʳʡ ʩʣʦʡ, ʧʦʯʪʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʡ.

ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʠʤ ʦʙʝʜʥʝʥʠʝʤ
ʠʣʠʩʪʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ ʚʝʨʭʥʠʭ ʧʦʯʚʝʥ-
ʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʠʭ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ɺ.
ʆʥʠ ʠʤʝʶʪ ʢʠʩʣʫʁ  ʨʝʘʢʮʠ ,ʁ ʥʠʟʢʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷʤʠ.
ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʛʦʨʠʟʦʥʪʝ ɸ1 ʩʦʩʪʘʚʣʷʝʪ 2-4%, ʚ ʧʦʜʟʦʣʠʩ-
ʪʦʤ ɸ2 – ʤʝʥʴʰʝ 1%, ʧʘʜʝʥʠʝ ʝʛʦ ʩ ʛʣʫʙʠʥʦʡ ʦʯʝʥʴ ʨʝʟʢʦʝ, ʚ ʝʛʦ
ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʬʫʣʴʚʦʢʠʩʣʦʪʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʢʠʩʣʫʶ
ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɿʘʧʘʩʳ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0-30 ʩʤ ʥʝʚʝ-
ʣʠʢʠ, ʜʦ 30 ʪ/ʛʘ. ʇʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʙʝʜʥʳ ʘʟʦʪʦʤ ʠ ʜʨʫʛʠʤʠ ʧʠ-
ʪʘʪʝʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ.
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ʯʘʩʪʠ ʈʦʩʩʠʠ), ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʳʝ (ʧʨʦʤʝʨʟʘʶʱʠʝ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ), ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʳʝ ʚ ʁ ʞʥʦʡ ʯʘʩʪʠ ʪʘʝʞʥʦʡ ʟʦʥʳ ʉʠʙʠʨʠ. ʅʘ ʛʨʦʤʘʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠ
ʜʚʠʞʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʢʣʠʤʘʪ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʫʨʦʚʳʤ, ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚʩʝ ʤʝʥʴʰʝ,
ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʤʦʱʥʦʩʪʴ ʧʨʦʬʠʣʷ ʧʦʯʚ ʦʪ 250 ʜʦ 100 ʩʤ. ʇʨʠ ɻ ʪʦʤ ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʥʘʙʦʨ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʧʝʨʝʟʠʤʦʚʢʠ, ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʦʟʠʤʘʷ
ʧʰʝʥʠʮʘ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʝ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʚ ʮʝʣʦʤ ʫʜʝʣʴʥʳʡ ʚʝʩ
ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʦʟʠʤʳʭ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ ʪʝʧʣʫ ʢʫʣʴ-
ʪʫʨ, ʩʦʢʨʘʱʘʝʪʩʷ.

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʥʝʨʝʜʢʦ ʟʘʥʠʤʘʶʪ ʩʢʣʦʥʦʚʳʝ ʟʝʤʣʠ, ʧʦʜʚʝʨʛʘʷʩʴ ʧʨʦʮʝʩʩʘʤ ɻ ʨʦ-
ʟʠʠ. ʇʦ ʩʪʝʧʝʥʠ ɻ ʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʩʣʘʙʦʩʤʳʪʳʝ, ʫ ʢʦʪʦʨʳʭ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ
ʩʚʝʪʣʫʶ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʦʢʨʘʩʢʫ, ʩʨʝʜʥʝʩʤʳʪʳʝ – ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ʙʫʨʦʛʦ ʮʚʝʪʘ, ʩʠʣʴʥʦ-
ʩʤʳʪʳʝ – ʨʘʩʧʘʭʘʥ ʛʦʨʠʟʦʥʪ ɺ2, ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ (ʙʦʣʝʝ 5ʦ).

ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʚʦʟʨʘʩʪʘʥʠʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ
ʠ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʚ ʩʪʦʨʦʥʫ ʩʥʠʞʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʧʦʜʟʦʣʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ
ʩʪʝʧʝʥʠ ʩʤʳʪʦʩʪʠ.

ɼʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʛʫʤʫʩʘ, ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʧʠʪʘʪʝʣʴʥʳʭ
ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ. ʇʨʠ ɻ ʪʦʤ ʙʣʘʛʦʜʘʨʷ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʜʘʶʱʝʡ ʦʧʘʜ ʚ ʚʠʜʝ ʨʘʩʪʠ-
ʪʝʣʴʥʳʭ ʠ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ, ʚ ʥʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʚʦʜʦʧʨʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʚʘʞʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʠʤʝʝʪ ʛʫʤʫʩ. ʇʦʛʣʦʱʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ɦ ʝʣʦʯʥʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʯʚʦʦʙʨʘ-
ʟʫʶʱʠʭ ʧʦʨʦʜʘʭ, ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠ ʣʠʩʪʦʚʦʤ ʦʧʘʜʝ, ʥʝʡʪʨʘʣʠʟʫʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʛʫʤʫʩʦʚʳʝ
ʢʠʩʣʦʪʳ ʠ ʩʚʷʟʳʚʘʶʪ ʠʭ ʚ ʚʠʜʝ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʘʟʣʦʞʝʥʠʶ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʘʤʠ.

ɺ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ, ʚ ʩʚʷʟʠ ʩ ʦʧʦʜʟʦʣʠʚʘʥʠʝʤ ʚʤʝʩʪʝ ʩ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʚ ʛʦ-
ʨʠʟʦʥʪʝ ɸ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʚʳʥʦʩʘ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ, ʘ ʪʘʢʞʝ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ, ʚʥʠʟ ʧʦ
ʧʨʦʬʠʣʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʛʫʤʫʩʦʚʦ-ʵʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ɸ1 ʤʦʱʥʦʩʪʴʶ ʦʪ 5 ʜʦ 16 ʩʤ.
ʅʘʣʠʯʠʝ ɻ ʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʦʪʣʠʯʘʝʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʦʪ ʧʦʜʟʦʣʠʩʪʳʭ.

ɼʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʛʫʤʫʩʘ, ʧʦʛʣʦʱʝʥʥʳʭ ʦʩ-
ʥʦʚʘʥʠʡ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ. ɺ ʛʫʤʫʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʬʫʣʴʚʦʢʠʩʣʦʪʳ, ʪʦ ʝʩʪʴ ʛʫʤʠʥʦʚʳʭ ʢʠʩ-
ʣʦʪ ʤʝʥʴʰʝ, ʯʝʤ ʬʫʣʴʚʦʢʠʩʣʦʪ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1,5 ʜʦ 6,0%,
ʧʨʠʯʝʤ ʚ ʩʫʛʣʠʥʠʩʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʙʦʣʴʰʝ, ʜʦ 6,0%, ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʩʯʘʥʳʭ
ʠ ʩʫʧʝʩʯʘʥʳʭ – ʜʦ 3,0%. ʉ ʛʣʫʙʠʥʦʡ ʦʥʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ – ʜʦ 0,2-0,5%. ɿʘʧʘʩʳ ʝʛʦ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ
ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 50 ʪ/ʛʘ.

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚ  rʠʤʝʶʪ ʢʠʩʣʫʁ  ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ: ʚ ʛʦʨʠʟʦʥʪʝ ɸ0 ʨʅ ʩʦʣʝ-
ʚʦʡ ʚʳʪʷʞʢʠ ʨʘʚʝʥ 5,4, ʩ ʛʣʫʙʠʥʦʡ ʩʥʠʞʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠ  ̫4,1 ʚ ʧʦʜʟʦʣʠʩʪʦʤ ʛʦʨʠʟʦʥʪʝ ɸ2, ʙʣʠʞʝ ʢ ʧʦʯʚʦ-
ʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʝ ʚʥʦʚ  ɹʧʦʚʳʰʘʝʪʩʷ ʜʦ 4,4. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʥʝʚʝʣʠʢʘ – ʚ ʛʫʤʫʩʦʚʦʤ
ʛʦʨʠʟʦʥʪʝ ʩʫʛʣʠʥʠʩʪʳʭ ʦʢʦʣʦ 15 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚ ,r ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ – 5-10 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ,
ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʜʦ 3,3 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ. ɺ ʩʦʩʪʘʚʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʝ-
ʦʙʣʘʜʘʝʪ ʢʘʪʠʦʥ ʉʘ2+, ʢʨʦʤʝ ʪʦʛʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʪʠʦʥʳ Mg, H ʠ Al. ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚʳ
ʦʩʥʦʚʘʥʠʷʤʠ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 40 ʜʦ 65%. ʀʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʠʦʥʦʚ ʚʦʜʦ-
ʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ ʚ ʇʇʂ ʧʦʯʚʘ ʠʤʝʝʪ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ.

ʇʣʦʜʦʨʦʜʠʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʚʳʰʝ, ʯʝʤ ʧʦʜʟʦʣʠʩʪʳʭ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʝʤʫ ʩʦʜʝʨʞʘ-
ʥʠʶ ʛʫʤʫʩʘ; ʦʥʠ ʤʝʥʝʝ ʧʣʦʪʥʳ, ʙʦʣʝʝ ʧʦʨʠʩʪʳ, ʚʦʜʦ- ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʳ ʠ ʙʦʣʝʝ ʩʪʨʫʢʪʫʨʥʳ,
ʠʤʝʶʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ. ʅʘ ɻ ʪʠʭ ʧʦʯʚʘʭ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʤʥʦʛʠʝ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʝʨʥʦʚʳʝ, ʟʝʨʥʦʙʦʙʦʚʳʝ, ʢʘʨʪʦʬʝʣʴ, ʢʦʨʥʝʧʣʦʜʳ, ʤʥʦʛʦʣʝʪʥʠʝ ʠ
ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʦʚʦʱʥʳʝ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʢʫʣ ʪɹʫʨʳ. ʊʝʭʥʦʣʦʛʠ  ̫ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʠʟʚʝʩʪʢʦʚʘʥʠʷ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚ
ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʥʘ ʛʣʠʥʘʭ ʠ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʘʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʦʜʝʨʞʘʪ
ʙʦʣʴʰʝ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʠʭ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ,
ʦʥʠ ʩʢʣʦʥʥʳ ʢ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʶ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘ-
ʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʘʢʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ
ʧʨʠʤʝʥʝʥʠʝ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘʨʷʜʫ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ, ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʚʝ-
ʩʪʢʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʜʨʝʥʘʞʥʳʭ ʨʘʙʦʪ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ.
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 ʇʦ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʦʩʚʦʝʥʥʳʝ, ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʠ
ʢʫʣʴʪʫʨʥʳʝ [7]. ʆʩʚʦʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʛʨʦʪʝʭʥʠʢʠ,
ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢ-
ʞʝ ʠʟʚʝʩʪʢʦʚʘʥʠʷ. ʄʦʱʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʩʤ, ʪʦʛʜʘ ʢʘʢ ʫ ʦʢʫʣʴʪʫʨʝʥʥʳʭ
20-25, ʢʫʣʴʪʫʨʥʳʭ – 25-30 ʩʤ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,5-2,5; 2,0-3,0 ʠ 3,0-
5,0%, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ – ʦʪ 5-8 ʫ ʦʩʚʦʝʥʥʳʭ, 8-15 ʦʢʫʣʴʪʫʨʝʥʥʳʭ
ʠ 15-25% ʢʫʣʴʪʫʨʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩ-
ʪʠ ʦʩʥʦʚʘʥʠʷʤʠ: ʦʪ 40-60 ʜʦ 80% ʠ ʢʠʩʣʦʪʥʦʩʪʴ – ʦʪ 4,3 ʜʦ 5,5 ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ.

ʆʢʫʣʴʪʫʨʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʤ ʬʦʥʝ ʧʨʠ ʧʦ-
ʩʪʦʷʥʥʦʤ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʨʝʜʥʠʤʠ ʜʦʟʘʤʠ ʧʦʨʷʜʢʘ 10-15 ʪ/ʛʘ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ
ʠʟʚʝʩʪʢʦʚʘʥʠʠ ʩʨʝʜʥʠʤʠ ʜʦʟʘʤʠ. ʕʪʠ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʣʫʯʰʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʣʫʯ-
ʰʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʠʪʘʪʝʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ.

ʂʫʣʴʪʫʨʥʳʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ̫ ʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳʤʠ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʳʭ ʪʨʝʭ ʧʦʜʪʠʧʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʠʭ ʜʦʟ (ʧʦʨʷʜʢʘ 30-35 ʪ/ʛʘ ʚ
ʛʦʜ) ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʧʦʚʳʰʝʥʥʳʤʠ ʜʦʟʘʤʠ. ʕʪʠ
ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦʪʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʚ ʦʚʦʱʥʳʭ ʠ ʧʨʠʬʝʨʤʩʢʠʭ ʩʝʚʦʦʙʦʨʦʪʘʭ,
ʧʠʪʦʤʥʠʢʘʭ ʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤʥʦ-ʩʝʨʦʡ ʦʢʨʘʩ-
ʢʦʡ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʤʝʣʢʦʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʧʦʨʦʟʥʦʩʪʴʶ, ʭʦʨʦʰʝʡ ʚʦʜʦ
- ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʠʟʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ, ʧʦʯʪʠ
ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ
ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ.

 ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ – ʨʝʟʫʣʴʪʘʪ ʩʦʚʤʝʩʪʥʦʛʦ ʠ ʩʠʥʭʨʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ
ʧʦʜʟʦʣʠʩʪʦʛʦ, ʜʝʨʥʦʚʦʛʦ ʠ ɻ ʣʶʚʠʘʣʴʥʦ-ʛʣʝʝʚʦʛʦ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ɻ ʪʦʤ, ʧʨʦʷʚʣʝʥʠʶ ʜʝʨʥʦʚʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʧʨʦʪʠʚʦʩʪʦʠʪ ʧʦʜʟʦʣʠʩʪʳʡ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʦʩʦʙʣʝʥʠʠ ʧʦʜʟʦʣʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʠ-

ʥʠʤʘʝʪ ʣʝʩʩʠʚʘʞ. ʌʦʨʤʠʨʫʶʪʩʷ ʚ ʁ ʞʥʦʡ ʪʘʡʛʝ ʧʦʜ ʭʚʦʡʥʦ-ʰʠʨʦ-
ʢʦʣʠʩʪʚʝʥʥʳʤʠ, ʭʚʦʡʥʦ-ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ, ʩʦʩʥʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥ -r
ʤʠ, ʤʦʭʦʚʦ-ʪʨʘʚʷʥʠʩʪʳʤʠ ʠ ʪʨʘʚʷʥʠʩʪʳʤʠ ʣʝʩʘʤʠ ʥʘ ʧʦʨʦʜʘʭ ʨʘʟ-
ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ.

ʇʨʦʬʠʣʴ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ
(ʨʠʩ.10):

ɸ0 – ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ ʙʫʨʳʭ ʠʣʠ ʢʦʨʠʯʥʝʚʳʭ ʪʦʥʦʚ, ʩʦʩʪʦʷʱʘʷ
ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ, ʧʨʠ ʤʦʱ-
ʥʦʩʪʠ ʙʦʣʝʝ 7 ʩʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ-ʪʨʠ ʧʦʜʛʦʨʠʟʦʥʪʘ;

A0A1 – ʧʝʨʝʭʦʜʥʳʡ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, ʩʦʜʝʨʞʘʱʠʡ
ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʢ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʪʘʢ ʠ ʧʦʣʫʨʘʟ-
ʣʦʞʠʚʰʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ;

ɸ1 – ʛʫʤʫʩʦʚʦʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ ʦʪ 3 ʜʦ 20 ʩʤ ʠ ʙʦʣʝʝ,
ʩʝʨʳʡ ʠʣʠ ʙʝʣʝʩʦ-ʪʝʤʥʦ-ʩʝʨʳʡ, ʢʦʤʢʦʚʘʪʦ-ʧʦʨʦʰʠʩʪʦʡ ʠʣʠ ʧʦʨʦ-
ʰʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʳʭʣʳʡ;

ɸ1ɸ2 – ʧʝʨʝʭʦʜʥʳʡ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥʥʳʡ ʛʦʨʠʟʦʥʪ: ʫʯʘʩ-
ʪʢʠ ʩ ʩʝʨʳʤ ʠ ʙʝʣʝʩʦ-ʩʝʨʳʤ ʦʢʨʘʰʠʚʘʥʠʝʤ ʯʝʨʝʜʫʶʪʩʷ ʩ ʫʯʘʩʪ-
ʢʘʤʠ, ʦʢʨʘʰʝʥʥʳʤʠ ʚ ʙʫʨʦʚʘʪʳʝ ʠ ʧʘʣʝʚʳʝ ʪʦʥʘ; ʩʪʨʫʢʪʫʨʘ ʢʦʤʢʦ-
ʚʘʪʦ-ʧʦʨʦʰʠʩʪʘʷ, ʟʘʤʝʪʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʜʝʣʠʤʦʩʪʴ;

ɸ2 – ʧʦʜʟʦʣʠʩʪʳʡ ʛʦʨʠʟʦʥʪ, ʙʝʣʝʩʦʚʘʪʦ-ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʠʥʦʛʜʘ ʩ
ʣʝʛʢʠʤ ʧʘʣʝʚʳʤ ʦʪʪʝʥʢʦʤ; ʩʪʨʫʢʪʫʨʘ ʧʣʠʪʯʘʪʘʷ ʩ ʟʘʤʝʪʥʦʡ ʪʦʥʢʦʡ
ʯʝʰʫʡʯʘʪʦʩʪʴʶ ʠʣʠ ʣʠʩʪʦʚʘʪʦʩʪʴʶ, ʚ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʯʘʩʪʦ ʙʝʩ-
ʩʪʨʫʢʪʫʨʝʥ;

ɸ2ɺ – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 10-20 ʩʤ, ʙʫʨʦʚʘʪʦ-ʙʝ-
ʣʝʩʳʡ, ʥʝʧʨʦʯʥʦʡ ʢʦʤʢʦʚʘʪʦ-ʤʝʣʢʦʦʨʝʭʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʦʜʝʨʞʠʪ
ʦʙʠʣʴʥʫʶ ʙʝʣʝʩʫʁ  ʧʨʠʩʳʧʢʫ, ʚʩʪʨʝʯʘʶʪʩʷ ̫ ʟʳʢʠ ʛʦʨʠʟʦʥʪʘ ɸ2;

ɺ – ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, ʩʘʤʳʡ ʧʣʦʪʥʳʡ ʚ ʧʨʦʬʠʣʝ, ʙʫʨʳʡ,
ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʡ ʠʣʠ ʢʨʘʩʥʦ-ʙʫʨʳʡ, ʦʨʝʭʦʚʘʪʦʡ, ʦʨʝʭʦʚʘʪʦ-ʧʨʠʟʤʘʪʠ-

ʈʠʩ. 10. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ
ʧʨʦʬʠʣʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ

ʧʦʯʚ.
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ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʤʦʞʝʪ ʧʦʜʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʧʦʜʛʦʨʠʟʦʥʪʳ   (Bl, ɺ2, ɺ3), ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʥʦ-
ʚʠʪʩ  ̫ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʦʢʨʘʰʠʚʘʥʠʝ, ʙʦʣʝʝ ʛʨʫʙʦʡ ʠ ʢʨʫʧʥʦʡ ʩʪʨʫʢʪʫʨʘ, ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴ;

ɺʉ – ʧʝʨʝʭʦʜʥʳʡ, ʩʚʝʪʣʦ-ʙʫʨʳʭ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʭ ʪʦʥʦʚ, ʛʣʳʙʠʩʪʦʡ ʠʣʠ ʛʣʳʙʠʩʪʦ-ʧʨʠʟʤʘʪʠʯʝʩ-
ʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʥʝ ʠʟʤʝʥʝʥʥʫʶ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʨʦʜʫ – ʛʦʨʠʟʦʥʪ ʉ.

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚ  rʠʤʝʶʪ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ, ʚʳʩʦʢʫʶ (20-70%) ʥʝ-
ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 7-9%, ʥʦ ʧʘʜʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘ-
ʥʠʷ ʩ ʛʣʫʙʠʥʦʡ ʦʯʝʥʴ ʨʝʟʢʦʝ, ʘ ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʬʫʣʴʚʦʢʠʩʣʦʪʳ. ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʦʙʝʜʥʝʥʳ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ ʠ ʦʙʦʛʘʱʝʥʳ ʢʨʝʤʥʝʟʝʤʦʤ.

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ ʜʝʨʥʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʙʝʜ-
ʥʝʥʥʦʩʪʴʶ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʦʢʩʠʜʘʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʦʙʦʛʘʱʝʥʠʝʤ ʢʨʝʤʥʝʟʸʤʦʤ, ʫʧʣʦʪ-
ʥʝʥʥʦʩʪʴʶ ʛʦʨʠʟʦʥʪʘ ʚʤʳʚʘʥʠʷ, ʢʠʩʣʦʡ ʠ ʩʠʣʴʥʦʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ (ʨʅ 3,3-5,5) ʠ ʪʨʝʙʫʶʪ ʠʟʚʝʩʪʢʦʚʘ-
ʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʧʦʛʣʦʱʸʥʥʳʭ ʢʘʪʠʦʥʦʚ ʠʤʝʶʪʩʷ Ca, Mg, ʅ ʠ Al, ʧʨʠʯʸʤ ʥʘ ʜʦʣʶ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠ-
ʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ, ʧʦʵʪʦʤʫ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷʤʠ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʨʝʜʢʦ
ʧʨʝʚʳʰʘʝʪ 50 %. ʕʪʠ ʧʦʯʚʳ ʙʝʜʥʳ ʘʟʦʪʦʤ ʠ ʬʦʩʬʦʨʦʤ, ʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ
ʚʝʨʭʥʠʡ ʩʣʦʡ ʙʦʛʘʯʝ ʛʫʤʫʩʦʤ, ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʚʣʘʛʦʸʤʢʦʩʪʴʶ, ʥʝʨʝʜʢʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʩʪʨʫʢ-
ʪʫʨʦʡ. ʇʨʠ ʨʘʩʧʘʰʢʝ ʠ ʚʚʝʜʝʥʠʠ ʚ ʢʫʣʴʪʫʨʫ ʦʥʠ ʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳ, ʯʝʤ ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ.

ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʤʠ
ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʦʥʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ
ʦʙʤʝʥʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ, ʜʦ 80% ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʦʙʤʝʥʥʳʡ ʘʣʶʤʠʥʠʡ, ʛʠʜʨʦʣʠʪʠʯʝʩ-
ʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʦʪ 3 ʜʦ 6 ʤʛ-ʵʢʚ./100 ʛ, ʥʠʟʢʫʶ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ (5-15 ʤʛ-ʵʢʚ.) ʠ ʩʪʝʧʝʥʴ ʥʘʩʳ-
ʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ (50-70%). ʇʦʵʪʦʤʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ɻ ʪʠʭ ʧʦʯʚ ʥʫʞʜʘʝʪʩʷ ʚ ʠʟʚʝʩʪʢʦʚʘʥʠʠ.

ɼʣʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʫʣʴʚʘʪʥʦʛʦ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ
ʛʦʨʠʟʦʥʪʝ (0,5-1,0% - ʚ ʣʝʛʢʠʭ ʧʦʯʚʘʭ, 2-3% - ʚ ʩʫʛʣʠʥʢʘʭ) ʧʨʠ ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʠ ʩ ʛʣʫʙʠʥʦʡ. ɺ ʩʫʛʣʠ-
ʥʠʩʪʳʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʠʪʩʷ 0,1-0,2% ʘʟʦʪʘ (N), 0,07-0,12% ʬʦʩʬʦʨʘ (ʈ205), 1,5-2,5 ʢʘʣʠʷ (ʂ20), ʚ ʣʝʛ-
ʢʠʭ – ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,03-0,08; 0,03-0,06 ʠ 0,5-1,0%. ʌʦʩʬʦʨ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʤʠʥʝʨʘʣʴʥʳʭ
ʩʦʝʜʠʥʝʥʠʷʭ ʚ ʚʠʜʝ ʬʦʩʬʘʪʦʚ, ʯʘʱʝ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ, ʧʦʵʪʦʤʫ ʜʦʩʪʫʧʥʦʩʪʴ ʝʛʦ ʨʘʩʪʝʥʠʷʤ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ h ʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʚʦʟʤʦʞʝʥ ʢʘʢ ʥʝ-
ʜʦʩʪʘʪʦʢ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ (ɺ, ʄʦ, ʉʠ ʠ ʜʨ.), ʪʘʢ ʠ ʠʟʙʳʪʦʢ (ʄʧ). ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʠ
ʧʦʯʚʳ ʙʝʜʥ  rʧʦʜʚʠʞʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ. ʇʨʠ ɻ ʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʳʭ
ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ.

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʦʧʨʝʜʝʣʷʝʪ ʠ ʠʭ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ:
ʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ ʣʫʯʰʝ ʦʙʝʩʧʝʯʝʥʳ ʚʣʘʛʦʡ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ
ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ, ʯʝʤ ʧʦʯʚʳ ʧʝʩʯʘʥʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɺ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ?
2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʘ, ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʥʦʩʪʠ ʠ

ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ.
3. ʏʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʝʨʥʦʚʳʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ?
4. ʂʘʢʦʚʦ ʧʣʦʜʦʨʦʜʠʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ?
5. ʂʘʢʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ?

ɹʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ

ɹʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʟʦʥʝ ʩʨʝʜʠ ʧʦʯʚ ʧʦʜʟʦʣʠʩʪʦʛʦ
ʪʠʧʘ ʥʘ ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʨʝʤʝʥʥʳʤ ʟʘʩʪʦʝʤ
ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʜ ʠʣʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʦʝ ʩʝʟʦʥʥʦʝ
ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʚ ʥʝʤ ʧʨʦʮʝʩʩʦʚ ʦʛʣʝʝʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʠ-
ʚʘʝʪ ʥʘʣʠʯʠʝ ʨʞʘʚʦ-ʦʭʨʠʩʪʳʭ ʧʨʠʤʘʟʦʢ, ʩʠʟʳʭ ʦʛʣʝʝʥʥʳʭ ʧʨʦʞʠʣʦʢ, ʧʷʪʝʥ ʠ ʦʙʦʩʦʙʣʝʥʥʳʭ ʛʣʝʝʚʳʭ
ʛʦʨʠʟʦʥʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʯʝʪʣʠʚʦʡ ʦʧʦʜʟʦʣʝʥʥʦʩʪʴʶ ʧʦʯʚ. ʆʪʥʦʩʷʪʩʷ ʢ ʧʦʯʚʘʤ ʧʦʣʫʛʠʜʨʦʤʦʨʬ-
ʥʦʛʦ ʪʠʧʘ ʠ ʟʘʥʠʤʘʶʪ ʚ ʩʪʨʘʥʝ ʧʣʦʱʘʜʴ ʧʦʨʷʜʢʘ 80 ʤʣʥ.ʛʘ. ʆʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ
ʜʝʡʩʪʚʠʷ ʧʦʜʟʦʣʠʩʪʦʛʦ ʠ ʙʦʣʦʪʥʦʛʦ ʧʨʦʮʝʩʩʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʤʝʩʪʘʭ ʭʚʦʡʥʳʭ ʠ
ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ.
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ʇʨʦʬʠʣʴ ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ:
ɸ0 – ʦʨʛʘʥʦʛʝʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʜʛʦʨʠʟʦʥʪʦʚ;
A0

0 – ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ ʠʣʠ ʩʣʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʯʝʩʘ – 2-4 ʩʤ;
AT

0 – ʩʣʘʙʦ-ʨʘʟʣʦʞʠʚʰʠʡʩʷ ʪʦʨʬʷʥʠʩʪʳʡ ʛʦʨʠʟʦʥʪ;
ɸ0

ʇʊ – ʩʨʝʜʥʝ-ʨʘʟʣʦʞʠʚʰʠʡʩʷ ʧʝʨʝʛʥʦʡʥʦ-ʪʦʨʬʷʥʦʡ ʛʦʨʠʟʦʥʪ;
ɸʇ

0 – ʩʠʣʴʥʦ-ʨʘʟʣʦʞʠʚʰʠʡʩʷ ʧʝʨʝʛʥʦʡʥʳʡ ʛʦʨʠʟʦʥʪ.
ʄʦʱʥʦʩʪʴ ʝʛʦ ʚʘʨʴʠʨʫʝʪ ʦʪ 5 ʜʦ 30 ʩʤ; ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʢʦʪʦʨʳʝ ʧʦʜʛʦʨʠʟʦʥʪʳ ʤʦʛʫʪ

ʦʪʩʫʪʩʪʚʦʚʘʪʴ.
A1 – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 10-15 ʩʤ, ʪʝʤʥʦʦʢʨʘʰʝʥ, ʤʦʞʝʪ ʠʤʝʪʴ ʩʪʘʣʴʥʦʡ ʦʪʪʝʥʦʢ,

ʟʝʨʥʠʩʪʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʘʩʪʦ ʩʣʠʪʝʥ; ʠʥʦʛʜʘ ʩʦʜʝʨʞʠʪ ʤʝʣʢʠʝ ʜʨʦʙʦʚʠʥʳ; ʚ ʩʝʚʝʨʥʳʭ ʧʦ-
ʯʚʘʭ ʚʳʨʘʞʝʥ ʥʝʯʝʪʢʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ;

A2(A2g) – ʧʦʜʟʦʣʠʩʪʳʡ (ʦʛʣʝʝʥʥʳʡ) ʛʦʨʠʟʦʥʪ, ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 5 ʜʦ 50 ʩʤ, ʩʚʝʪʣʦ-
ʦʢʨʘʰʝʥ, ʧʣʠʪʯʘʪʦʡ, ʯʝʰʫʡʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʘʩʪʦ ʙʝʩʩʪʨʫʢʪʫʨʝʥ; ʚ ʩʣʫʯʘʝ ʦʛʣʝʝʥʥʦʩʪʠ ʠʤʝʝʪ ʩʠ-
ʟʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʛʦ ʜʨʦʙʦʚʠʥ;

Bg – ʠʣʣʶʚʠʘʣʴʥʳʡ (ʛʣʝʝʚʘʪʳʡ) ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ ʦʪ 20 ʜʦ 50 ʩʤ, ʠʤʝʝʪ ʛʨʷʟʥʳʝ ʪʦʥʘ ʦʢʨʘʩ-
ʢʠ ʠ ʯʝʪʢʠʝ ʧʨʠʟʥʘʢʠ ʦʛʣʝʝʥʠʷ ʚ ʚʠʜʝ ʩʠʟʦʚʘʪʳʭ ʠ ʦʭʨʠʩʪʳʭ ʧʷʪʝʥ ʠ ʧʦʪʝʢʦʚ; ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʦʨʪʟʘʥ-
ʜʦʚʳʝ ʧʨʦʩʣʦʡʢʠ ʠ ʩʢʦʧʣʝʥʠʷ ʦʨʪʰʪʝʡʥʦʚ; ʧʨʠ ʧʝʩʯʘʥʦʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʦʢʨʘʰʝʥ ʚ
ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʪʦʥʘ ʠ ʧʨʠʟʥʘʢʠ ʦʛʣʝʝʥʥʦʩʪʠ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ;

Cg – ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ, ʠʣʠ ʤʘʪʝʨʠʥʩʢʘʷ, ʧʦʨʦʜʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩʠʣʴʥʦ
ʦʛʣʝʝʥ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʥʝ ʠʤʝʝʪ ʧʨʠ-
ʟʥʘʢʦʚ ʦʛʣʝʝʥʠʷ; ʚ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʦʛʣʝʝʥʠʝ ʚʳʨʘʞʝʥʦ ʩʣʘʙʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ (ʨʠʩ. 11).

ɼʣʷ ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʘ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ – ʨʅ ʩʦʣ. ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4,1
ʚ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ ɸʦ ʜʦ 3,7-3,9 ʚ ʛʦʨʠʟʦʥʪʘʭ ɸ2g – ɺg – BC; ʧʦʩʪʝʧʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝ-
ʩʪʚʘ ʛʫʤʫʩʘ ʩ ʛʣʫʙʠʥʦʡ ʦʪ 67,1% ʚ ʛʦʨʠʟʦʥʪʝ ɸʦ

ʪ ʜʦ 19,3% ʚ ʛʦʨʠʟʦʥʪʝ ɸʦ
ʧ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ

ʝʛʦ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ. ɺ ʧʦʜʟʦʣʠʩʪʦʤ ʛʦʨʠʟʦʥʪʝ ɸ2g ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʨʝʟʢʦ ʧʘʜʘʝʪ ʜʦ 0,6%.

ʇʝʨʝʛʥʦʡʥʦ-ʧʦʜʟʦʣʠʩʪʘʷ
     ʛʨʫʥʪʦʚʦ-ʦʛʣʝʝʥʥʘʷ

ʊʦʨʬʷʥʠʩʪʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʇʝʨʝʛʥʦʡʥʦ-ʧʦʜʟʦʣʠʩʪʘʷ
     ʛʨʫʥʪʦʚʦ-ʦʛʣʝʝʥʥʘʷ

ʈʠʩ 11. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ.
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ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʧʨʝʦʙʣʘʜʘʝʪ ʬʨʘʢʮʠʷ ʬʫʣʴʚʦʢʠʩʣʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ. ʇʦʚʝʨ-
ʭʥʦʩʪʥʳʝ ʛʦʨʠʟʦʥʪ  rʧʦʯʚ ʦʙʦʛʘʱʝʥ  rʢʨʝʤʥʝʟʝʤʦʤ (81,1%) ʠ ʦʙʝʜʥʝʥ  rʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ (15,1%).
ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 28,1 ʤʛ-ʵʢʚ. /100 ʛ ʧʦʯʚʳ, ʛʠʜʨʦ-
ʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 8,4 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ. ɺ ʧʦʜʟʦʣʠʩʪʦʤ ʛʦʨʠʟʦʥʪʝ ɸ2g ɻ ʪʠ ʧʦʢʘʟʘʪʝʣʠ ʨʝʟʢʦ
ʩʥʠʞʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 7,3 ʠ 4,5 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ. ʆʛʣʝʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ
ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʞʝʣʝʟʘ [7].

ʉ ʮʝʣʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚ  rʪʨʝʙʫʶʪ ʦʩʫʰʝʥʠʷ,
ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɻʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ?
2. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ.
3. ʏʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ?
4. ʂʘʢʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ɻ ʬʬʝʢʪʠʚʥʳ ʥʘ ɻ ʪʠʭ ʧʦʯʚʘʭ?

ɼʝʨʥʦʚʳʝ ʧʦʯʚʳ

ʕʪʠ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʚ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʟʦʥʝ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʚʦ ʚʩʝʭ ʧʦʜʟʦʥʘʭ
ʦʪ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ ʂʘʤʯʘʪʢʠ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ. ʅʘʟʚʘʥʠʝ ɻ ʪʠʭ ʧʦʯʚ ʚʧʝʨʚʳʝ ʧʨʠ-
ʤʝʥʠʣ ʧʨʦʬ. ɺ.ɺ. ɼʦʢʫʯʘʝʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʯʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ. ʋʯʝʥʠʝ ʦ ʜʝʨʥʦʚʦʤ ʧʨʦʮʝʩʩʝ
ʨʘʟʨʘʙʦʪʘʣ ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ʘʢʘʜʝʤʠʢ ɺ.ʈ. ɺʠʣʴʷʤʩ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʜʝʨʥʦʚʳʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʥʳ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.
ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʜʟʦʣʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʣʠʚʘʶʪʩʷ ʧʝʨʝʛʥʦʡ (ʛʫʤʫʩ), ʘʟʦʪ, ʟʦʣʴʥʳʝ
ʵʣʝʤʝʥʪ ,r ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʣʴʮʠʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦ-
ʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ, ʩʥʠʞʘʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ. ɺ ʧʦʯʚʝ ʦʙʨʘʟʫʝʪʩʷ ʜʝʨʥʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʦʙʦʛʘʱʝʥʥʳʡ ʛʫ-
ʤʫʩʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʛʣʦʱʝʥʠʠ ʢʘʪʠʦʥʦʚ ʢʘʣʴʮʠʷ ʮʝʤʝʥʪʠʨʫʝʪ ʯʘʩʪʠʮʳ ʧʦʯʚʳ ʚ ʢʦʤʢʠ, ʦʙʨʘʟʫʷ
ʧʨʦʯʥʫʶ ʢʦʤʢʦʚʘʪʫʶ ʩʪʨʫʢʪʫʨʫ.

ʇʦʛʣʦʱʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ (ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ) ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ
ʠ ʛʫʤʫʩʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɹʦʛʘʪʘʷ ʪʨʘʚʷʥʠʩʪʘʷ ʨʘ-
ʩʪʠʪʝʣʴʥʦʩʪʴ ʦʩʪʘʚʣʷʝʪ ʚ ʧʦʯʚʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʜʘ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʛʫ-
ʤʫʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʦʜʦʧʨʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʧʨʦʤʳʚʥʦʤ ʚʦʜʥʦʤ ʨʝʞʠʤʝ, ʦʩ-
ʥʦʚʘʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʚʳʱʝʣʘʯʠʚʘʶʪʩʷ, ʬʦʨʤʠʨʫʶʪʩʷ ʚʳʱʝʣʦʯʝʥʥʳʝ ʠ ʦʧʦʜʟʦʣʝʥʥʳʝ, ʘ ʟʘʪʝʤ ʜʝʨʥʦ-
ʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʦʩʪʘʪʦʯʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʯʚʳ.

ɺ ʜʝʨʥʦʚʦʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʩʪʦʯʥʠʢʠ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩ-
ʥʦʚʘʥʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʢʦʪʦʨʳʝ ʢʦʘʛʫʣʠʨʫʶʪ ʧʦʯʚʝʥʥʳʝ ʢʦʣʣʦʠʜʳ ʩ ʦʙʨʘʟʦʚʘ-
ʥʠʝʤ ʢʦʤʦʯʢʦʚ.

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʨʘʟʣʠ-
ʯʘʶʪ 3 ʪʠʧʘ ʜʝʨʥʦʚʳʭ ʧʦʯʚ:

- ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʝ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ – ʠʟʚʝʩʪʥʷʢʘʭ, ʜʦʣʦ-
ʤʠʪʝ, ʤʝʨʛʝʣʠ ʠ ʜʨ.,

- ʜʝʨʥʦʚʦ-ʣʠʪʦʛʝʥʥʳʝ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʧʦʨʦʜʘʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʣʠʢʘʪʥʳʭ ʬʦʨʤ ʢʘʣʴʮʠʷ ʠ
ʤʘʛʥʠ ,̫

- ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ, ʦʙʨʘʟʦʚʘʣʠʩ  ɹʧʨʠ ʧʦʜʧʠʪʢʝ ʩʠʣʴʥʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ, ʙʦʛʘʪʳʭ ʢʘʣʴʮʠʝʤ ʛʨʫʥ-
ʪʦʚʳʭ ʚʦʜ. ɺʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ, ʚ ʣʝʩʦʣʫʛʦʚʦʡ ʟʦʥʝ ʧʨʝʜʣʝʩʥʦʡ ʧʦʣʦʩʳ ʉʝʚʝʨ-
ʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʷ.

ɼʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʯʚ  rʚ ʧʨʦʬʠʣʝ ʠʤʝʶʪ ʛʦʨʠʟʦʥʪʳ ɸʦ(ʦʧʘʜ), ɸ1 (ʛʫʤʫʩʦʚʳʡ), ɺ (ʠʣʣʶʚʠ-
ʘʣʴʥʳʡ), ʉʢ (ʤʘʪʝʨʠʥʩʢʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʧʦʨʦʜʘ), ɼʢ (ʢʦʨʝʥʥʘʷ ʧʦʨʦʜʘ ʢʘʨʙʦʥʘʪʥʘʷ). ɻʦʨʠʟʦʥʪʳ ʉʢ ʠ ɼʢ
ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʢʦʚʦʡ ʧʦʨʦʜʦʡ.
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 19 ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʧʦʜʪʠʧʘ ʚ ʧʨʝʜʝʣʘʭ 20-120 ʩʤ, ʘ ʛʦʨʠʟʦʥʪʘ ɸ1– 5-30 ʩʤ. ɻʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʧʦʜʪʠʧʦʚ ʨʘʟ-
ʥʘʷ: ʥʘʠʙʦʣʴʰʘʷ ʫ ʪʠʧʠʯʥʳʭ, ʦʪ 5 ʜʦ 20%, ʫ ʦʩʪʘʣʴʥʳʭ ʚ ʧʨʝʜʝʣʘʭ 3-12%. ɺ ʪʠʧʠʯʥʳʭ ʠ ʚʳʱʝʣʦʯʝʥ-
ʥʳʭ ʧʦʜʪʠʧʘʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʬʫʣʴʚʦʢʠʩʣʦʪ, ʘ ʚ ʦʧʦʜʟʦʣʝʥʥʳʭ ʤʝʥʴʰʝ,
ʧʦʵʪʦʤʫ ʧʦʩʣʝʜʥʠʝ ʠʤʝʶʪ ʙʦʣʝʝ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʯʝʤ ʪʠʧʠʯʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥ-
ʥʳʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ ʦʪ 50-60% ʚ ʦʧʦʜʟʦʣʝʥʥʳʭ
ʜʦ 90-98% ʚ ʚʳʱʝʣʦʯʝʥʥʳʭ ʠ ʪʠʧʠʯʥʳʭ. ʆʧʦʜʟʦʣʝʥʥʳʝ ʧʦʜʪʠʧʳ ʠʤʝʶʪ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʠ ʜʣʷ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʠʭ ʠʟʚʝʩʪʢʦʚʘʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʚʳʱʝʣʦʯʝʥʥʳʝ ʠ ʪʠʧʠʯʥʳʝ
ʷʚʣʷʶʪʩʷ ʩʣʘʙʦʢʠʩʣʳʤʠ ʠ ʥʝʡʪʨʘʣʴʥʳʤʠ.

ɼʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʞʝʩʪʢʠʭ ʛʨʫʥ-
ʪʦʚʳʭ ʚʦʜ. ɺ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʛʣʝʝʥʥʳʝ ʠʣʠ ʛʣʝʝʚʳʝ ʛʦʨʠʟʦʥʪ  rʠʟ-ʟʘ ʙʣʠʟʢʦʛʦ
ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʦʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʚ ʜʝʨʥʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʩʦʜʝʨ-
ʞʠʪʩʷ 8,2% ʛʫʤʫʩʘ, ʩ ʛʣʫʙʠʥʦʡ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,2%, ʩʦʩʪʘʚ ʛʫʤʫʩʘ ʬʫʣʴʚʘʪʥʳʡ, ʨʝʘʢʮʠʷ
ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʣʘʙʦʢʠʩʣʘʷ, ʨʅ=5,8-5,7, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘ - 34,1-
27,3 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʥʝʙʦʣʴʰʘʷ – 2,8-1,7 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ;
ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʝʤʥʝʟʝʤʘ ʠ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ. ʆʛʣʝʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ
ʩʠʟʳʭ ʧʨʦʞʠʣʦʢ, ʨʞʘʚʳʭ ʧʷʪʝʥ ʠʣʠ ʦʪʯʝʪʣʠʚʦʛʦ ʛʣʝʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ.

ɼʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʦʜʥʘʢʦ ʧʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʜʥʳʡ ʨʝʞʠʤ, ʠʥʦʛʜʘ ʧʨʦʚʦʜʠʪʴ ʠ ʦʩʫʰʠʪʝʣʴʥʳʝ ʨʘʙʦ-
ʪʳ. ʆʥʠ ̫ ʚʣʷʶʪʩʷ ʚʳʩʦʢʦʛʫʤʫʩʠʨʦʚʘʥʥʳʤʠ, ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʧʨʝʜʝʣʘʭ 20-30 ʩʤ, ʚ
ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʦʥʠ ʩʣʘʙʦʢʠʩʣʳʝ ʠʣʠ ʥʝʡʪʨʘʣʴʥʳʝ, ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ʧʠʪʘ-
ʪʝʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ (ʥʝ ʤʝʥʝʝ 70%).

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʝʨʥʦʚʳʭ ʧʦʯʚ.
2. ɺ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʜʝʨʥʦʚʳʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ?
3. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʩʫʱʥʦʩʪʴ ʜʝʨʥʦʚʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ?
4. ʂʘʢʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʦʛʣʦʱʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ?
5. ʂʘʢʦʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʨʥʦʚʳʭ ʧʦʯʚ?
6. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʩʦʙʝʥʥʦʩʪʴ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚ?
7. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ.
8. ʇʣʦʜʦʨʦʜʠʝ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚ.

ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ

ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ ̫ ʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʦʪ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʢ ʩʪʝʧʥʦʡ, ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʤʝ-
ʥʷʝʪʩʷ ʠ ʢʣʠʤʘʪ ʣʝʩʦʩʪʝʧʠ: ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʁ ʛ, ʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ,
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʭʦʣʦʜʘʥʠʝ – ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ.  ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʟʦʥʳ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜ-
ʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 700 ʜʦ 550 ʤʤ, ʚ ʁ ʞʥʦʡ ʯʘʩʪʠ – ʦʪ 350 ʜʦ 300 ʤʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥ-
ʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 150-180 ʜʥʝʡ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʠ 90-120 ʜʥʝʡ ʚ ʁ ʞʥʦʡ.

ʇʦʜʪʠʧʳ
ʉʚʦʡʩʪʚʘ

ʪʠʧʠʯʥʳʝ ʚʳʱʝʣʦʯʝʥʥʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ

ʄʦʱʥʦʩʪʴ ɸ1, ʩʤ 5-15 20-30 20-30
ʄʦʰʥʦʩʪʴ ʧʨʦʬʠʣʷ,
ʩʤ 20-50 60-100 100-120

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 5-20 3-10 3-12
ʉʛʢ : ʉʬʢ 1 0,7-0,9
V,% 95-98 90 50-60
pH  KCl 6,5-7,5 5,5-6,5 4,5-5,6
pH KCl ʚ ʛʦʨʠʟʦʥʪʝ ʉ 7,0 7,0 7,0

ʊʘʙʣʠʮʘ 19 – ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚ, ʮʠʪ. ʧʦ [7]
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ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʶʣʷ ʠʟʤʝʥʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ: 19,5-20°ʉ ʥʘ ʟʘʧʘʜʝ ʠ 17,5-18,5°ʉ
ʥʘ ʚʦʩʪʦʢʝ. ʅʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ
ʪʝʤʧʝʨʘʪʫʨʳ ʷʥʚʘʨʷ (-4° -8°, -18° -25°ʉ), ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10° (2450-2600 ʠ 1400-1600°) ʠ
ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (155-159 ʠ 95-104 ʜʥʷ). ʇʦʵʪʦʤʫ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪ-
ʩʷ ʢ ʧʦʣʦʩʝ ʩʨʝʜʥʝʩʧʝʣʳʭ ʢʫʣʴʪʫʨ, ʘ ʚʦʩʪʦʯʥʘʷ – ʢ ʧʦʣʦʩʝ ʨʘʥʥʠʭ ʢʫʣʴʪʫʨ.

ʊʝʨʨʠʪʦʨʠʶ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʚʳʜʝʣʷʶʪ ʚ ʣʠʩʪʚʝʥʥʦ-ʣʝʩʥʫʶ
ʟʦʥʫ. ʆʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʢ ʁ ʛʫ ʦʪ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 60 ʤʣʥ. ʛʘ,
ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2,8% ʧʣʦʱʘʜʠ ʚʩʝʭ ʧʦʯʚ ʩʪʨʘʥʳ. ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦʜ ʣʝʩʥʳʤʠ
ʤʘʩʩʠʚʘʤʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʶʪʩʷ ʙʝʟʣʝʩʥʳʝ ʧʣʦʱʘʜʠ, ʯʝʨʝʜʫʶʱʠ-
ʝʩʷ ʩ ʣʝʩʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. ɺ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ h ʠʨʦ-
ʢʦʣʠʩʪʚʝʥʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʣʝʩʘʭ, ʘ ʚ ʉʠʙʠʨʩʢʦʡ ʯʘʩʪʠ – ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʩ ʧʨʠʤʝʩʴʶ ʭʚʦʡ-
ʥʳʭ. ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʤʝʩʪʝ ʩ ʦʧʦʜʟʦʣʝʥʥʳʤʠ, ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʠ ʤʦʱʥʳ-
ʤʠ ʯʝʨʥʦʟʝʤʘʤʠ.

ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʣʥʠʩʪʳʤ ʨʝʣʴʝʬʦʤ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʛʣʫʙʦʢʦ
ʨʘʩʯʣʝʥʝʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ɻ ʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦʟʚʳ-
ʰʝʥʥʦʩʪʠ, ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʧʣʦʩʢʦʛʦʨʴʷ.

ɺ ʧʨʝʜʝʣʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʨʝʣʴʝʬ ʩʪʘʥʦʚʠʪʩʷ ʚʦʣʥʠʩʪʳʤ ʠ ʛʣʫʙʦʢʦ ʨʘʩʯʣʝʥʝʥʥʳʤ – ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ɼʘʣʝʝ ʠʜʫʪ ʇʨʠʚʦʣʞʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʇʝʨʤʩʢʦʝ ʠ
ʋʬʠʤʩʢʦʝ ʧʣʘʪʦ, ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʦʙʰʠʨʥʦʡ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʥʠʟʤʝʥ-
ʥʦʩʪʴʶ.

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʣʠʩʪʚʝʥʥʦ-ʣʝʩʥʘʷ ʟʦʥʘ ʠʤʝʝʪ ʨʘʚʥʠʥʥʳʡ ʨʝʣʴʝʬ. ʍʘʨʘʢʪʝʨ-
ʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ɻ ʪʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ̫ ʚʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʥʝʙʦʣʴʰʠʭ ʙʫʛʨʦʚ – ʛʨʠʚ ʚʳʩʦʪʦʡ
5-20 ʤ – ʥʘʜ ʦʢʨʫʞʘʶʱʝʡ ʨʘʚʥʠʥʦʡ ʠ ʤʝʞʛʨʠʚʥʳʭ ʧʦʥʠʞʝʥʠʡ – ʟʘʡʤʠʱ, ʚʳʪʷʥʫʪʳʭ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦ-
ʢʘ ʥʘ ʁ ʛʦ-ʟʘʧʘʜ.

ɺʦʩʪʦʯʥʝʝ ʨʘʩʧʦʣʦʞʝʥʳ ɿʘʧʘʜʥʦ-ʇʨʠʩʘʷʥʩʢʘʷ ʧʨʝʜʛʦʨʥʘʷ ʨʘʚʥʠʥʘ ʩ ʧʦʣʦʛʦ-ʫʚʘʣʠʩʪʳʤ ʨʝʣʴʝ-
ʬʦʤ (ʄʘʨʠʠʥʩʢʘʷ ʠ ɸʯʠʥʩʢʘʷ ʣʝʩʦʩʪʝʧʠ) ʠ ʤʝʞʛʦʨʥʳʝ ʢʦʪʣʦʚʠʥʳ ʩ ʙʫʛʨʠʩʪʳʤ ʤʠʢʨʦ- ʠ ʤʝʟʦʨʝʣʴʝ-
ʬʦʤ (ʂʨʘʩʥʦʷʨʩʢʘʷ ʠ ʂʘʥʩʢʘʷ ʣʝʩʦʩʪʝʧʠ). ɺʦʩʪʦʯʥʦ-ʇʨʠʩʘʷʥʩʢʘʷ ʧʨʝʜʛʦʨʥʘʷ ʨʘʚʥʠʥʘ ʠʤʝʝʪ ʩʠʣʴ-
ʥʦʫʚʘʣʠʩʪʳʡ ʨʝʣʴʝʬ.

ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ̫ ʚʣʷʶʪʩʷ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛ-
ʣʠʥʢʠ ʠ ʣʝʩʩʳ, ʘ ʪʘʢʞʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ.

ɺ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʩʣʫʞʘʪ ʤʦʨʝʥʥʳʝ ʠ ʧʦʢʨʦʚʥʳʝ ʩʫʛʣʠʥʢʠ, ʘ
ʪʘʢʞʝ ɻ ʣʶʚʦ-ʜʝʣʶʚʠʡ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʧʝʨʤʩʢʦʛʦ, ʁ ʨʩʢʦʛʦ, ʤʝʣʦʚʦʛʦ ʠ ʪʨʝʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʘʣʣʶʚʠ-
ʘʣʴʥʦ-ʦʟʝʨʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ ʠ ʛʣʠʥʳ, ʯʘʩʪʦ ʣʸʩʩʦʚʠʜʥʳʝ.

ʎʝʣʠʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʜ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪʩʷ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʘʚʷ-
ʥʠʩʪʳʤʠ ʣʝʩʘʤʠ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʪʝʨ-
ʨʠʪʦʨʠʠ ʟʘʥʷʪʘ ʙʫʢʦʚʳʤʠ, ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʤʠ ʠ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʳʤʠ ʣʝʩʘʤʠ. ɺ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʨʘ-
ʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʫʙʦʚʳʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʩ ʧʨʠʤʝʩʴʶ ʣʠʧʳ, ʢʣʝʥʘ
ʦʩʪʨʦʣʠʩʪʦʛʦ, ʷʩʝʥʷ, ʚʷʟʘ. ɺ ʧʦʜʣʝʩʢʝ ʨʘʩʪʫʪ ʣʝʱʠʥʘ, ʙʝʨʝʩʢʣʝʪ, ʢʨʫʰʠʥʘ, ʪʘʪʘʨʩʢʠʡ ʢʣʝʥ ʠ ʜʨ.
ɼʫʙʨʘʚʳ ʠʤʝʶʪ ʦʙʠʣʴʥʳʡ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʛʨʫʧʧ ʚʠʜʦʚ: ʮʚʝʪʫʱʠʭ ʨʘʥʥʝʡ ʚʝʩʥʦʡ
ʠ ʮʚʝʪʫʱʠʭ ʣʝʪʦʤ. ɺ ʩʦʩʪʘʚʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ – ʭʦʭʣʘʪʢʘ, ʚʝʪʨʝʥʠʮʘ, ʤʝʜʫʥʠʮʘ, ʩʦʯʝʚʠʯʥʠʢ, ʬʠʘʣʢʘ,
ʦʩʦʢʘ; ʚ ʩʦʩʪʘʚʝ ʚʪʦʨʦʡ – ʧʝʨʣʦʚʥʠʢ, ʢʦʧʳʪʝʥʴ, ʢʫʧʝʥʘ, ʩʥʳʪʴ, ʜʫʰʠʮʘ ʠ ʜʨ. ʄʭʦʚ ʤʘʣʦ, ʦʥʠ ʦʙʳʯʥʦ
ʨʘʩʪʫʪ ʣʠʰʴ ʫ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ.

ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʜʫʙʨʘʚʳ ʩʤʝʥʷʶʪʩʷ ʙʝʨʝʟʦʚʳʤʠ ʩ ʧʨʠʤʝʩʴʶ ʩʦʩʥʳ ʪʨʘʚʷʥʠʩʪʳʤʠ ʣʝʩʘʤʠ;
ʝʱʝ ʚʦʩʪʦʯʥʝʝ ʢ ɻ ʪʠʤ ʧʦʨʦʜʘʤ ʜʝʨʝʚʴʝʚ ʧʨʠʤʝʰʠʚʘʶʪʩʷ ʩʦʩʥʘ ʠ ʣʠʩʪʚʝʥʥʠʮʘ. ʉʣʘʙʦʜʨʝʥʠʨʦʚʘʥ-
ʥʳʝ ʫʯʘʩʪʢʠ ɻ ʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠʟʦʙʠʣʫʶʪ ʩʦʩʥʦʚʦ-ʛʠʧʥʦʚʳʤʠ ʠ ʦʩʦʢʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʤʠ ʙʦʣʦʪʘʤʠ.
ʅʘ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜʘʭ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʠʟʨʘʩʪʘʶʪ ʩʦʩʥʦʚʳʝ ʙʦʨʳ.

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʨʷʜ ʫʯʝʥʳʭ (ɺ.ɺ. ɼʦʢʫʯʘʝʚ, ʉ.ʀ. ʂʦʨʞʠʥʩʢʠʡ, ɺ.ʈ. ɺʠʣʴ-
ʷʤʩ, ɺ.ʀ. ʊʘʣʠʝʚ, ʂ.ɼ. ɻʣʠʥʢʘ, ʂ.ʂ. ɻʝʜʨʦʡʮ, ʀ.ɺ. ʊʶʨʠʥ, ʅ.ʇ. ʈʝʤʝʟʦʚ, ʉ.ɺ. ɿʦʥʥ ʠ ʜʨ.) ʦʙʲʷʩʥʷʣʠ
ʧʦ-ʨʘʟʥʦʤʫ.

ʉʫʱʝʩʪʚʦʚʘʣʠ ʨʘʟʥʳʝ ʤʥʝʥʠʷ ʧʦ ʚʦʧʨʦʩʫ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ; ʦʜʥʠ ʫʯʝʥʳʝ ʩʯʠ-
ʪʘʣʠ, ʯʪʦ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʦʧʦʜʟʦʣʠʚʘʥʠʝʤ ʯʝʨʥʦʟʝʤʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʩʝʣʝʥʠʷ ʣʝʩʥʦʡ
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʜʨʫʛʠʝ – ʯʪʦ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʧʨʦʠʟʦʰʣʠ ʠʟ ʧʦʯʚ ʙʦʣʝʝ ʦʧʦʜʟʦʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴ-
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ʪʘʪʝ ʫʩʠʣʝʥʠʷ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʦʬʝʩʩʦʨ ɺ. ɺ. ɼʦʢʫʯʘʝʚ ʩʯʠʪʘʣ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʩʘʤʦʩʪʦ-
ʷʪʝʣʴʥʳʤ ʧʦʯʚʝʥʥʳʤ ʪʠʧʦʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʧʦʜ ʪʨʘʚʷʥʠʩʪʳʤʠ h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ. ɼʘʣʴ-
ʥʝʡʰʝʝ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʦʪʥʦ-
ʰʝʥʠʝʤ ʧʦʜʟʦʣʠʩʪʦʛʦ ʠ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʩʣʦʚʠʝʤ ʠʭ
ʬʦʨʤʠʨʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʦʩʣʘʙʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʩʦʙʝʥʥʦʩ-
ʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ, ʫʩʣʦʚʠʡ ʛʫʤʠʬʠʢʘʮʠʠ, ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ɺ h ʠʨʦʢʦʣʠʩʪʚʝʥ-
ʥʳʭ ʣʝʩʘʭ ʩ ʙʦʛʘʪʳʤ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʝʞʝʛʦʜʥʦ ʧʦʩʪʫʧʘʝʪ 7-9 ʪ/ʛʘ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʩʧʘʜʘ, ʩʦʜʝʨʞʘʱʝʛʦ 50-90 ʢʛ/ʛʘ ʘʟʦʪʘ ʠ 70-100 ʢʛ/ʛʘ ʦʩʥʦʚʘʥʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʣʴʮʠʷ.
ʇʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʘʥʘʵʨʦʙʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ
ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʦʛʦ ʦʪ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʛʫʤʫʩʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʥʝʡʪʨʘ-
ʣʠʟʫʝʪʩʷ ʦʩʥʦʚʘʥʠʷʤʠ ʩʘʤʦʛʦ ʦʧʘʜʘ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ɻ ʪʦʛʦ ʧʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʤʠʥʝʨʘ-
ʣʦʚ ʚ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʘʙʣʷʶʪʩʷ.

ʇʦ ʤʥʝʥʠʶ ʅ.ʌ. ɻʘʥʞʘʨʘ [7], ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʨ-
ʥʦʚʦʛʦ ʠ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʧʦʢʨʦʚʦʤ h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ.

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʙʠʦʤʘʩʩʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ
ʙʦʣʝʝ ʁ ʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʥʠʩʭʦʜʷʱʠʡ ʪʦʢ ʚʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʚʳʥʦʩʫ ʦʩʥʦ-
ʚʘʥʠʡ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʠ ʚʝʨʭʥʠʭ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʬʦʨʤʠʨʫʶʪʩʷ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ
ʣʝʩʥʳʝ ʧʦʯʚʳ. ʖʞʥʝʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʬʦʨʤʠʨʫʶʪʩʷ
ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ; ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʟʜʝʩʴ ʥʘ ʣʝʛʢʠʭ ʧʦ-
ʨʦʜʘʭ ʠʣʠ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ.

ʉ ʥʘʨʘʩʪʘʥʠʝʤ ʢ ʚʦʩʪʦʢʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʚ ɻ ʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʨʘʩʪʘʝʪ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ, ʫʤʝʥʴ-
ʰʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʩʣʘʙʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʧʦʜʟʦʣʝʥʥʦʩʪʠ. ʈʝʟʢʦ ʢʦʥʪʠʥʝʥ-
ʪʘʣʴʥʳʡ ʢʣʠʤʘʪ ʇʨʠʘʣʪʘʡʩʢʦʛʦ ʠ ʇʨʠʩʘʷʥʩʢʦʛʦ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝ-
ʟʦʥʥʦ-ʤʝʨʟʣʦʪʥʳʭ ʧʦʯʚ, ʛʣʫʙʦʢʦʝ ʧʨʦʤʝʨʟʘʥʠʝ ʠ ʤʝʜʣʝʥʥʦʝ ʦʪʪʘʠʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʨʘʟʚʠ-
ʪʠʝ ʚ ʥʠʭ ʧʨʦʮʝʩʩʘ ʦʛʣʝʝʥʠʷ ʚ ʥʘʜʤʝʨʟʣʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ.

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʟʦʥ  rʩʦʩʪʦʠʪ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʫʛʦʚʦʡ ʩʪʝ-
ʧʠ (ʢʦʚʳʣʴ, ʪʠʧʯʘʢ, ʨʘʟʥʦʪʨʘʚʴʝ); ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʦʙʨʘʟʦʚʘʥʳ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʜʫʙʦʤ, ʯʘʩʪʠʯ-
ʥʦ ʣʠʧʦʡ, ʢʣʝʥʦʤ, ̫ ʩʝʥʝʤ, ʚ ɸʟʠʘʪʩʢʦʡ – ʙʝʨʝʟʦʡ ʠ ʣʠʩʪʚʝʥʥʠʮʝʡ. ʅʘ ʧʝʩʯʘʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʤʦ-
ʛʫʪ ʨʘʩʪʠ ʩʦʩʥʦʚʳʝ ʙʦʨʳ, ʘ ʚ ʧʦʥʠʞʝʥʥʳʭ ɻ ʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ – ʦʩʦʢʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʝ ʠ ʩʦʩʥʦʚʦ-
ʛʠʧʥʦʚʳʝ ʙʦʣʦʪʘ.

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʜʘʝʪ ʝʞʝʛʦʜʥʦ ʙʦʣʴʰʦʝ
ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʜʘ, ʩ ʢʦʪʦʨʳʤ ʚ ʧʦʯʚʫ ʚʦʟʚʨʘʱʘʝʪʩʷ
ʜʦ 300 ʢʛ/ʛʘ ʟʦʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠ 60-90 ʢʛ/ʛʘ ʘʟʦʪʘ.

ʇʨʦʬʠʣʴ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʩʦʩʪʦʠʪ ʠʟ ʛʦʨʠ-
ʟʦʥʪʦʚ ɸʦ, ɸ1, ɸ1ɸ2, ɸ2ɺ1, ɺ1, ɺ2, ɺʉ, ʉ. ʅʘ ʧʘʰʥʝ
ʛʦʨʠʟʦʥʪʳ ɸ1 ʠ ɸ1ɸ2 ʨʘʩʧʘʭʠʚʘʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʧʘ-
ʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ɸʧʘʭ. ɼʣʷ ɻ ʪʠʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʦʪ-
ʩʫʪʩʪʚʠʝ ʨʝʟʢʠʭ ʨʘʟʛʨʘʥʠʯʝʥʠʡ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʤʠ,
ʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʬʠʣʷ – ʜʦ 2 ʤʝʪʨʦʚ, ʦʪʩʫʪ-
ʩʪʚʠʝ ʧʦʜʟʦʣʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʨʝʭʦʚʘʪʘʷ ʩʪʨʫʢʪʫ-
ʨʘ ʧʦʯʚʳ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ, ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʧʦʯʚʦ-
ʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ (ʨʠʩ. 12).

ʇʨʦʬʠʣʠ ʧʦʯʚ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩ-
ʢʦʝ ʩʪʨʦʝʥʠʝ:

 ɸ0 – ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ ʤʦʱʥʦʩʪʴʶ 2-5 ʩʤ, ʩʦ-
ʩʪʦʠʪ ʠʟ ʧʦʙʫʨʝʚʰʝʛʦ ʣʝʩʥʦʛʦ ʦʧʘʜʘ;

ɸ1 – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 10-55 ʩʤ,
ʩʝʨʳʡ ʠʣʠ ʪʝʤʥʦ-ʩʝʨʳʡ, ʠʥʦʛʜʘ ʙʫʨʦʚʘʪʦ-ʪʝʤʥʦ-ʩʝ-
ʨʳʡ, ʟʝʨʥʠʩʪʦʡ ʥʝʷʩʥʦ ʢʦʤʢʦʚʘʪʦ-ʧʦʨʦʰʠʩʪʦʡ ʩʪʨʫʢ-
ʪʫʨʳ, ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ;

A1A2 – ʧʝʨʝʭʦʜʥʳʡ ʛʫʤʫʩʦʚʦ-ʵʣʶʚʠʘʣʴʥʳʡ ʛʦ-
ʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ ʜʦ 15 ʩʤ, ʩʝʨʦʚʘʪʦ-ʙʝʣʝʩʳʡ ʠʣʠ

ʉʝʨʳʝ ʣʝʩʥʳʝ
ʧʦʯʚʳ

 ʊʝʤʥʦ-ʩʝʨʳʝ
ʣʝʩʥʳʝ ʧʦʯʚʳ

ʈʠʩ 12. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ
ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 20 ʚʠʜʥʦ, ʯʪʦ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʤʦʱʥʳʤ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥ-
ʪʦʤ, ʧʨʠʯʝʤ ʝʛʦ ʤʦʱʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʜʦ ʪʝʤʥʦ-ʩʝʨʳʭ. ɸʥʘʣʦʛʠʯʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ
ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʪ 3-6 ʜʦ 6-8,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʬʫʣʴʚʦʢʠʩʣʦʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ
ʫʤʝʥʴʰʘʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ ʦʪ ʢʠʩʣʳʭ ʜʦ ʩʣʘʙʦʢʠʩʣʳʭ. ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ
ʥʘʠʤʝʥʴʰʘʷ ʫ ʩʚʝʪʣʦ-ʩʝʨʳʭ (70-80%) ʠ ʥʘʠʙʦʣʴʰʘʷ ʫ ʩʝʨʳʭ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʧʦʜʪʠʧʦʚ. ɻʣʫʙʠʥʘ ʟʘʣʝ-
ʛʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʣʦʷ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 200-250 ʜʦ 120-200 ʩʤ.

ʀʟ ʤʠʥʝʨʘʣʦʚ ʚ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʚʘʨʮ, ʢʘʦʣʠʥʠʪ, ʛʠʜʨʦʩʣʶʜʳ, ʤʦʥʪʤʦʨʠʣʣʦ-
ʥʠʪ. ʂʘʪʠʦʥ ʢʘʣʴʮʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʢʘʪʠʦʥʦʤ ʤʘʛʥʠʷ, ʥʝ ʛʦʚʦʨʷ ʦʙ ʦʩʪʘʣʴʥʳʭ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤ-
ʥʝʟʝʤʘ – ʥʘʜ ʦʢʩʠʜʘʤʠ ʘʣʶʤʠʥʠʷ ʠ ʦʩʦʙʝʥʥʦ ʞʝʣʝʟʘ. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʧʘʭʦʪʥʦʤ
ʩʣʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ – ʦʪ 8 ʜʦ 11 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ. ʇʦ ʚʘʣʦʚʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ
ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ̫ ʚ-
ʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʧʦ ʚʩʝʤʫ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʠ ʥʝʚʳʩʦ-
ʢʦʝ – ʧʦʜʚʠʞʥʦʛʦ ʘʟʦʪʘ.

ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪ  rʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʦʙʝʜʥʝʥʳ ʠʣʠʩʪʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘ-
ʤʠ, ʦʙʦʛʘʱʝʥʳ ʢʨʝʤʥʝʟʝʤʦʤ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ ʚʳʨʘʞʝʥʘ ʚ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ
ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʪʝʤʥʦ-ʩʝʨʳʭ ʧʦʯʚʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʧʦ ʧʨʦʬʠʣʶ ʛʫʤʫʩʘ ʠ ʘʟʦʪʘ ʧʦʢʘʟʳʚʘʝʪ
ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʪʝʤʥʦ-ʩʝʨʳʭ ʧʦʯʚ ʠ ʩʣʘʙʦʝ ʝʛʦ ʨʘʟʚʠʪʠʝ ʚ
ʩʚʝʪʣʦ-ʩʝʨʳʭ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʧʦʯʚʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,5-3,0% ʥʘ ʟʘʧʘʜʝ ʠ ʜʦ 5%
ʥʘ ʚʦʩʪʦʢʝ; ʚ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ – 3-4% ʠ 6-8%, ʚ ʪʝʤʥʦ-ʩʝʨʳʭ – 3,5-4,0 ʠ 8-9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ

ʩʝʨʦʚʘʪʦ-ʙʫʨʦʚʘʪʳʡ, ʧʣʠʪʯʘʪʦʡ, ʢʦʤʢʦʚʘʪʦ-ʧʣʠʪʯʘʪʦʡ ʠʣʠ ʦʨʝʭʦʚʘʪʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʦ ʩʣʦʠʩʪʦʩʪʴʶ
ʩʪʨʫʢʪʫʨʳ;

ɸ2ɺ – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ, ʥʘ ʙʫʨʦʤ, ʪʝʤʥʦ-ʙʫʨʦʤ ʠʣʠ ʢʦʨʠʯʥʝʚʦʤ ʬʦʥʝ ʙʝʣʝʩʳʝ ʧʷʪʥʘ, ̫ ʟʳʢʠ
ʠ ʧʨʠʩʳʧʢʘ, ʦʨʝʭʦʚʘʪʦʡ, ʢʦʤʢʦʚʘʪʦ-ʦʨʝʭʦʚʘʪʦʡ, ʦʩʪʨʦʫʛʦʣʴʥʦ-ʤʝʣʢʦʦʨʝʭʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʝʤʥʘʷ
ʛʣʷʥʮʝʚʘʷ ʢʦʨʦʯʢʘ ʧʦ ʛʨʘʥʷʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ; ʠʥʦʛʜʘ ʥʝ ʠʤʝʝʪ ʧʨʠʟʥʘʢʦʚ ʦʧʦʜʟʦʣʠʚʘʥʠʷ ʠ
ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ ɸɺ;

ɺ – ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʦ-ʙʫʨʳʡ ʠʣʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ, ʦʨʝʭʦʚʘʪʦʡ ʠʣʠ ʦʨʝʭʦʚʘʪʦ-
ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʣʦʪʥʳʡ, ʛʨʘʥʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʧʦʢʨʳʪʳ ʙʣʝʩʪʷʱʠʤʠ ʛʣʷʥ-
ʮʝʚʠʪʳʤʠ ʧʣʝʥʢʘʤʠ;

ɺʉ – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ ʙʦʣʝʝ ʩʚʝʪʣʦʡ ʦʢʨʘʩʢʠ, ʩʪʨʫʢʪʫʨʘ ʚʳʨʘʞʝʥʘ ʭʫʞʝ, ʧʣʦʪʥʦʩʪʴ ʤʝʥʴ-
ʰʘʷ; ʚ ɻ ʪʦʤ ʛʦʨʠʟʦʥʪʝ ʯʘʱʝ ʚʩʝʛʦ ʧʦʷʚʣʷʶʪʩʷ ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ; ʛʦʨʠʟʦʥʪ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦ-
ʜʠʪ ʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʫʶ ʧʦʨʦʜʫ.

ʊʠʧ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʧʦʜʪʠʧʘ: ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ,
ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʩʦʩʪʘʚʫ ʠ ʭʠ-
ʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʚʦʟʤʦʞʥʦʩʪʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ʉʚʝʪʣʦ-ʩʝʨʳʝ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʙʣʠʞʝ ʢ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤ ʧʦʯʚʘʤ, ʘ ʪʝʤʥʦ-ʩʝʨʳʝ – ʢ
ʯʝʨʥʦʟʝʤʘʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ɻ ʪʠ ʧʦʯʚʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʝʨʝʭʦʜʥʳʝ ʦʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠ-
ʩʪʳʭ ʧʦʯʚ ʢ ʯʝʨʥʦʟʝʤʘʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʠ ʠʭ ʩʚʦʡʩʪʚʘ: ʦʪ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʢ ʪʝʤʥʦ-
ʩʝʨʳʤ ʚʦʟʨʘʩʪʘʝʪ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ,
ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʩʥʠʞʘʶʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʛʣʫʙʠʥʘ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʣʦʷ. ʀʟ ʧʦʛʣʦʱʝʥ-
ʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ Ca2+, Mg2+, H+ ʠ Al3+.

ʊʘʙʣʠʮʘ 20 – ʉʚʦʡʩʪʚʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [7]

ʉʚʦʡʩʪʚʘ ʉʚʝʪʣʦ-ʩʝʨʳʝ ʉʝʨʳʝ ʊʝʤʥʦ-
ʩʝʨʳʝ

ʄʦʱʥʦʩʪʴ ɸ1 + ɸ1ɸ2, ʩʤ
ɻʫʤʫʩ ʚ ɸ1, %
ʉʛʢ:ʉʬʢ ʚ ɸ1

V,%
ʨʅ ʂʉl
ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʩʤ

15-20
3-6

0,9-1,2
70-80

4,0-4.7
200-250

25-30
4-6

1,2-1,3
ɹʦʣʝʝ 80
4,5-5,0

150-250

30-40
6-8,5

1,5-1,7
ɹʦʣʝʝ 80
5,0-5,5

120-200
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ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʪʝʤʥʦ-ʩʝʨʳʭ ʧʦʯʚ ʧʨʝʦʙʣʘʜʘʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ. ɺ ʛʫʤʫʩʝ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ
ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʧʨʝʦʙʣʘʜʘʶʪ ʬʫʣʴʚʦʢʠʩʣʦʪʳ, ʥʦ ʚ ʛʦʨʠʟʦʥʪʘʭ A1A2, ɸ2ɺ (ɸɺ) ʠ
B1 ʟʘʤʝʪʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ.

ʉʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚ  rʠʤʝʶʪ ʢʠʩʣʫʁ  ʨʝʘʢʮʠʶ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʩʪʝʧʝʥʴ ʥʘʩʳ-
ʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ ʩʦʩʪʘʚʣʷʝʪ 70-85%. ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʧʦʯʚ – 14-18 ʤʛ-ʵʢʚ. ʥʘ
100 ʛ ʧʦʯʚʳ, ʩʝʨʳʭ ʧʦʯʚ – 18-30 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ; ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝ-
ʥʠʷ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʊʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʩʣʘʙʦʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠ-
ʟʦʥʪʘʭ, ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ (80-90%) ʠ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ (20-45 ʤʛ-ʵʢʚ.
ʥʘ 100 ʛ ʧʦʯʚʳ). ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʩʝʨʳʭ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʧʦʯʚ – 5-7 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ
ʧʦʯʚʳ; ʫ ʪʝʤʥʦ-ʩʝʨʳʭ ʧʦʯʚ ʦʥʘ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ.

ʇʦ ʢʦʤʧʣʝʢʩʫ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʠʧ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:
1) ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ; 2) ʪʝʤʥʦ-ʩʝʨʳʝ ʧʦʯʚʳ.

ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝ. ʅʘ ʧʘʭʦʪʥʳʭ ʟʝʤʣʷʭ ʚʳʨʘʱʠʚʘʶʪʩʷ ʧʰʝʥʠʮʘ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʢʘʨʪʦʬʝʣʴ, ʢʫʢʫʨʫʟʘ, ʤʥʦ-
ʛʦʣʝʪʥʠʝ ʪʨʘʚ ,r ʦʚʦʱʥʳʝ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ
ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ɻ ʪʠʭ ʧʦʯʚʘʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʷʜ ʘʛʨʦʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʢʠʩʣʳʭ ʧʦʯʚ, ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ
ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʘʭ, ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ, ʦʩʫʰʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʥʘ ʩʢʣʦʥʦ-
ʚʳʭ ʟʝʤʣʷʭ – ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.

ʍʦʪʷ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʠʤʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ
ʧʦʢʘʟʘʪʝʣʷʤʠ, ʠʭ ʦʙʲʝʜʠʥʷʝʪ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʥʝʥʘʩʳʱʝʥʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷʤʠ,
ʥʝʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ – ʩʣʘʙʦʡ ʦʩʪʨʫʢʪʫʨʝʥʥʦʩʪʴʶ ʠ ʟʘʤʝʪʥʦʡ ʨʘʩʧʳʣʝʥʥʦʩʪʴʶ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ
ʧʣʦʜʦʨʦʜʠʷ ʪʝʤʥʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʪʘʢʞʝ ʚʘʞʥʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠ-
ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʚ ʤʝʥʴʰʠʭ ʜʦʟʘʭ), ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ.

ɺ ʧʨʦʮʝʩʩʝ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʩʥʠʞʘʝʪʩʷ ʠʭ ʢʠʩʣʦʪʥʦʩʪʴ, ʧʦʚʳʰʘʝʪʩʷ ʝʤʢʦʩʪʴ
ʧʦʛʣʦʱʝʥʠ  ̫ʠ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷʤʠ, ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ɻ ʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʫʣʫʯ-
ʰʘʶʪʩʷ ʩʦʩʪʘʚ ʛʫʤʫʩʘ, ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʝ-
ʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʥʝʜʦʩʪʘʪʦʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʚʘʞʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʠʤʝʶʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʟʘ ʥʘʢʦʧʣʝʥʠʝ ʚʣʘʛʠ.

 ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʤʦʛʫʪ ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ
ʫʨʦʞʘʠ ʠ ʧʨʠʛʦʜʥ  rʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ: ʦʟʠʤʦʡ ʠ ̫ ʨʦ-
ʚʦʡ ʧʰʝʥʠʮʳ, ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʢʫʢʫʨʫʟʳ, ʢʘʨʪʦʬʝʣʷ, ʣʴʥʘ ʠ ʜʨ.

ɺ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʷ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʦʜʟʦʣʝʥʥʳʤ ʧʦʜʪʠʧʦʤ ʠ
ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʂʘʙʘʨʜʠʥʦ-ʉʫʥʞʝʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʧʦʜ h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ ʠʟ ʙʫʢʘ,
ʛʨʘʙʘ, ʜʫʙʘ, ʣʝʱʠʥʳ, ʢʘʣʠʥʳ, ʢʨʫʰʠʥʳ, ʘ ʪʘʢʞʝ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠʟ ʨʘʟʥʦʪʨʘʚʴʷ.
ʆʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʞʝʣʪʦ-ʙʫʨʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʛʣʠʥʘʭ ʠ ʩʫʛʣʠʥʢʘʭ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʛʦ ʠ ʚʣʘʞ-
ʥʦʛʦ ʢʣʠʤʘʪʘ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʦʥʠ ʙʦʣʝʝ ʦʧʦʜʟʦʣʝʥʳ ʠ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʙʫʨʳʤ ʣʝʩ-
ʥʳʤ ʧʦʯʚʘʤ [5].

ʅʘ ʁ ʞʥʳʭ ʩʢʣʦʥʘʭ ʂʘʙʘʨʜʠʥʦ-ʉʫʥʞʝʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦʜ ʠʟʨʝʞʝʥʥʳʤʠ ʣʝʩʘʤʠ ʩ ʛʫʩʪʳʤ ʪʨʘʚʦʩ-
ʪʦʝʤ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ ʟʘʣʝʛʘʶʪ ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ ʧʦʯʚʳ, ʙʦʛʘʪʳʝ ʛʫʤʫʩʦʤ (8-9%),
ʩʦ ʩʣʝʜʘʤʠ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʯʚʳ ʨʘʥʴʰʝ ʚʩʪʨʝʯʘʣʠʩʴ ʠ ʥʘ ʉʠʣ-
ʪʘʥʫʢʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʥʦ ʧʦʟʜʥʝʝ ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʯʝʨʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ ʠ
ʚʳʱʝʣʦʯʝʥʥʳʝ, ʘ ʩʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ ʧʦʯʚʳ ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʩʢʣʦʥʘʭ
ʧʦʜ ʠʟʨʝʞʝʥʥʳʤʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʣʝʩʘʤʠ. ʄʦʱʥʦʩʪʴ ʧʦʯʚ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 25 ʜʦ 70 ʩʤ.

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʥʠ ʣʝʛʢʦ-ʠ ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʝ, ʠʣʦʚʘʪʦ-ʧʳʣʝʚʘʪʳʝ, ʦʪʣʠʯʘʶʪ-
ʩʷ ʙʦʣʴʰʦʡ ʦʛʣʠʥʝʥʥʦʩʪʴʶ, ʨʘʟʨʫʰʝʥʠʝʤ ʛʣʠʥʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʥʘʣʠʯʠʝʤ ʣʝʩʩʠʚʘʞʘ, ʚʳʩʦʢʠʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʤʠʥʝʨʘʣʦʚ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʡ ʛʨʫʧʧʳ. ʉʪʨʫʢʪʫʨʘ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʨʝʭʦʚʘʪʦ-ʟʝʨ-
ʥʠʩʪʘʷ, ʩʪʨʫʢʪʫʨʥʳʝ ʘʛʨʝʛʘʪʳ ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ. ɻʫʤʫʩʦʤ ʙʦʣʝʝ ʙʦʛʘʪʳ ʛʫʤʫʩʦ-
ʚʳʝ ʛʦʨʠʟʦʥʪʳ. ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ, ʧʨʠʯʝʤ
ʦʥʠ ʩʚʷʟʘʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ ʢʘʣʴʮʠʝʤ. ɻʫʤʫʩ ʧʦʯʚ ʙʦʛʘʪ ʘʟʦʪʦʤ. ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʪʩʷ ʥʝʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʠ ʝʤʢʦʩʪʴʶ ʧʦʛʣʦʱʝʥʠʷ.
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
2. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
4. ʋʩʣʦʚʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʢʣʠʤʘʪ, ʨʝʣʴʝʬ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ).
5. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.
6. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
7. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.
8. ʂʘʢʦʚ ʩʦʩʪʘʚ ʛʫʤʫʩʘ ʪʝʤʥʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʦʧʦʜʟʦʣʝʥʥʳʭ ʧʦʯʚ ʈʉʆ-ɸʣʘʥʠʷ?

ɹʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ

ɹʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʫʤʝ-
ʨʝʥʥʦ ʪʝʧʣʳʭ ʠ ʚʣʘʞʥʳʭ ʨʘʡʦʥʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʚ ʋʩʩʫʨʠʡʩʢʦ-ʍʘʥʢʘʡʩʢʦʡ ʠ ɿʝʡʩʢʦ-ɹʫʨʝʡʩʢʦʡ
ʧʨʦʚʠʥʮʠʷʭ ɺʦʩʪʦʯʥʦʡ ʙʫʨʦʟʝʤʥʦ-ʣʝʩʥʦʡ ʦʙʣʘʩʪʠ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ, ʍʘ-
ʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʚʤʝʩʪʝ ʩ ʙʫʨʳʤʠ ʣʝʩʥʳʤʠ ʦʧʦʜʟʦʣʝʥʥʳ-
ʤʠ ʧʦʯʚʘʤʠ ʠ ʣʫʛʦʚʳʤʠ ʪʝʤʥʳʤʠ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʤʠ ʧʦʯʚʘʤʠ ʘʤʫʨʩʢʠʭ «ʧʨʝʨʠʡ» ʟʘʥʠʤʘʶʪ ʧʣʦ-
ʱʘʜʴ ʦʢʦʣʦ 45 ʤʣʥ. ʛʘ.

ɹʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ɺʦʩʪʦʯʥʦʡ ʙʫʨʦʟʝʤʥʦ-ʣʝʩʥʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʥʘ ʦʙʰʠʨʥʳʭ ʤʝʞ-
ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʭ ʨʘʚʥʠʥʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ
ʘʣʣʶʚʠʘʣʴʥʳʭ, ɻ ʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʦʜ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥ-
ʥʳʤʠ ʣʝʩʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʩʘʷʥʩʢʦʡ ʝʣʠ, ʧʠʭʪʳ, ʢʝʜʨʘ, ʜʫʙʘ, ʢʣʝʥʘ, ʣʠʧʳ.

ʕʪʦʪ ʪʠʧ ʧʦʯʚ ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʷʛʢʦʛʦ ʢʣʠʤʘʪʘ ʩ ʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ
ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦʨʷʜʢʘ 600-1000 ʤʤ, ʩʫʤʤʦʡ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 2000 ʜʦ 3000 ʉʦ. ʇʨʝ-
ʦʙʣʘʜʘʶʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ̫ ʚʣʷʶʪʩʷ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʩ ʧʦʨʦʜʘʤʠ ʜʫʙ, ʣʠʧʘ, ʢʣʝʥ
ʠ ʜʨ. ʇʦʜ ʣʝʩʘʤʠ ʬʦʨʤʠʨʫʝʪʩʷ ʭʦʨʦʰʠʡ ʪʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ, ʜʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘ-
ʜʘ (ʜʦ 10 ʪ/ʛʘ ʚ ʛʦʜ), ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʘʟʦʪ ʠ ɦ ʝʣʦʯʥʦ-ʟʝʤʝʣʴʥʳʝ ʢʘʪʠʦʥʳ.

ʇʦʯʚʦʦʙʨʘʟʫʁ ʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ɻ ʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠ ,̫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ
ʢʘʤʝʥʠʩʪʦ-ʱʝʙʥʠʩʪʦʛʦ ʭʘʨʘʢʪʝʨʘ.

ʀʟʫʯʝʥʠʝʤ ɻ ʪʠʭ ʧʦʯʚ ʟʘʥʠʤʘʣʠʩʴ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ-ʧʦʯʚʦʚʝʜʳ ʃ.ʀ. ʇʨʘʩʦʣʦʚ, ʖ.ɸ. ʃʠʚʝʨʦʚ-
ʩʢʠʡ, ʉ.ɺ. ɿʦʥʥ, ʀ.ʇ. ɻʝʨʘʩʠʤʦʚ, ʅ.ʇ. ʈʝʤʝʟʦʚ ʠ ʜʨ. ʀʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʙʫʨʦʟʝʤʦʦʙʨʘ-
ʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ  ʧʨʦʤʳʚʥʦʛʦ ʚʦʜʥʦʛʦ
ʨʝʞʠʤʘ. ʅʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʦʛʣʠ-
ʥʝʥʠʝ ʠ ʣʝʩʩʠʚʘʞ.

ɺ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʥʘʙʣʶʜʘʶʪʩʷ ʦʩʦʙʳʝ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ,
ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʙʫʨʦʟʝʤʦʦʙʨʘʟʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʦʛʣʠʥʝ-
ʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝ-
ʨʘʣʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʘʣʶʤʦ - ʠ ʬʝʨʨʦʩʠʣʠʢʘʪʘʤʠ ʠ ʩʚʦʙʦʜʥʳʤʠ ʛʠʜʨʘʪʘʤʠ ʧʦʣʫʪʦʨʥʦʛʦ ʦʢʩʠʜʘ
ʞʝʣʝʟʘ.  ɺʪʦʨʠʯʥʳʝ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʧʝʨʚʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦ-
ʭʠʤʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʠʯʥʦʛʦ ʩʠʥʪʝʟʘ ʠʟ ʧʨʦʜʫʢʪʦʚ ʤʠʥʝʨʘʣʠ-
ʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ.

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʚʳʥʦʩ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦ-
ʬʠʣʷ ʣʝʛʢʦʧʦʜʚʠʞʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʦ-
ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ
ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʟʦʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ ʦʧʘʜ, ʝʞʝʛʦʜʥʦ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʜʦ 10 ʪ/ʛʘ) ʧʦʩʪʫʧʘʶ-
ʱʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʠ ʚʦʟʚʨʘʱʘʶʱʠʡ ʚ ʧʦʯʚʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ
ʟʦʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʣʠʯʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʘʟʦʪʘ.

ʃʝʩʩʠʚʘʞ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʠʣʘ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʥʠʞʥʠʝ ʙʝʟ
ʝʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʪʦ ʝʩʪʴ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʠʣʘ ʚ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪ .r

ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʩʦʩʪʦʠʪ ʠʟ ʛʦʨʠʟʦʥʪʦʚ ɸʦ, ɸʦ ɸ1, ɸ1,ɺ1,ɺʉ, ʉ. (ʨʠʩ 13).
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ʤʠʥʝʨʘʣʦʚ, ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʧʦʯʚ; ʦʪʩʫʪʩʪʚʠʝ ʚʳʥʦʩʘ ʠʣʘ, ʥʝʙʦʣʴʰʦʝ ʦʙʝʜʥʝʥʠʝ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥ-
ʪʦʚ ʧʦʯʚ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʝʡ; ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʣʘʙʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦ ʚʘʣʦʚʦ-
ʤʫ ʩʦʩʪʘʚʫ.

ɹʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʣʝʩʥʳʝ ʫʛʦʜʴʷ; ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʥʠ ʧʨʠʛʦʜʥʳ ʧʦʜ
ʟʝʨʥʦʚʳʝ, ʦʚʦʱʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʧʣʦʜʦʚʳʝ ʢʫʣʴʪʫʨʳ. ɺ ʁ ʞʥʳʭ ʨʘʡʦʥʘʭ ʥʘ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ
ʚʦʟʜʝʣʳʚʘʶʪ ʚʠʥʦʛʨʘʜʥʠʢʠ, ʘ ʪʘʢʞʝ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʝ ʪʝʧʣʳʡ ʠ ʚʣʘʞʥʳʡ
ʢʣʠʤʘʪ ʠ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ. ɺ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʥʘ ɻ ʪʠʭ ʧʦʯʚʘʭ ʫʩʧʝʰʥʦ ʚʳʨʘʱʠʚʘ-
ʶʪ ʢʫʢʫʨʫʟʫ, ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ, ʨʠʩ, ʩʦʶ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʜʨ.

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ɻ ʪʠʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʘ ʢʠʩʣʳʭ ʧʦʯʚʘʭ – ʠʟʚʝʩʪʢʦʚʘʥʠʝ, ʥʘ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʤʘʩʩʠʚʘʭ – ʦʩʫʰʠ-
ʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ – ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.

ɹʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚ  rʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʠ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʷ ʚ ʚʠʜʝ ʦʧʦʜʟʦʣʝʥʥʦʛʦ ʧʦʜʪʠ-
ʧʘ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʧʝʨʝʜʦʚʦʡ ʮʝʧʠ ʏʝʨʥʳʭ ʛʦʨ ʥʘ ʚʳʩʦʪʘʭ 900-1600 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ
[5]. ʆʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦʜ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ-ʚʣʘʞʥʦʛʦ ʪʝʧʣʦʛʦ ʢʣʠʤʘ-
ʪʘ. ʀʟʫʯʝʥʠʝʤ ʠ ʦʧʠʩʘʥʠʝʤ ʠʭ ʟʘʥʠʤʘʣʠʩʴ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ ʃ.ʀ. ʇʨʘʩʦʣʦʚ ʠ ʀ.ʅ. ɸʥʪʠʧʦʚ-ʂʘʨʘ-
ʪʘʝʚ. ʆʥʠ ʚʳʜʝʣʷʣʠ 2 ʧʦʜʪʠʧʘ ɻ ʪʠʭ ʧʦʯʚ: ʪʝʤʥʦ-ʙʫʨʳʝ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʦʧʦʜʟʦʣʠʚʘʥʠʷ ʠ ʩʚʝʪʣʦ-ʙʫʨʳʝ
ʠʣʠ ʞʝʣʪʦ-ʙʫʨʳʝ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʧʦʜʟʦʣʠʚʘʥʠʷ. ʃ.ʀ. ʇʨʘʩʦʣʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥ-
ʩʠʚʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʝʨʝʭʦʜʷʱʠʭ ʚʦ ʚʪʦʨʠʯʥʳʝ; ʦʙʦʛʘʱʝʥ  rʞʝʣʝʟʦʤ ʠ ʘʣʶ-
ʤʠʥʠʝʤ; ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʝ ʦʧʦʜʟʦʣʠʚʘʥʠʝ; ʟʘʤʝʪʥʘʷ ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʚʳʟʳʚʘʝʤʘʷ ʚʦʜʦʨʦ-
ʜʦʤ ʠ ʘʣʶʤʠʥʠʝʤ; ʥʘʢʦʧʣʝʥʠʝ ʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʛʫʤʫʩʘ; ʥʘʣʠʯʠʝ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʦʛʣʠʥʝʥʠʷ;
ʚʳʩʦʢʘʷ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ.

ʇʦ ʤʥʝʥʠʶ ʅ.ʀ. ʂʘʣʦʝʚʦʡ (ʮʠʪ. ʧʦ [5]), ʚ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʷ ʠʤʝʶʪ
ʤʝʩʪʦ ʧʨʦʮʝʩʩʳ ʦʛʣʠʥʠʚʘʥʠʷ ʠ ʦʧʦʜʟʦʣʠʚʘʥʠʷ. ʅʘ ʧʦʥʠʞʝʥʥʳʭ ɻ ʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʚʦʟʤʦʞʥʦ ʥʘʣʠ-
ʯʠʝ ʥʝʙʦʣʴʰʦʛʦ ʦʛʣʝʝʥʠʷ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ.

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʨʝʩʧʫʙʣʠʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʣʝʛʢʦʛʣʠʥʠʩʪʳʤ
ʠʣʦʚʘʪʦ-ʧʳʣʝʚʘʪʳʤ.

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 7 ʜʦ 11%. ɹʦʣʴʰʝ ʝʛʦ ʦʙʥʘʨʫ-
ʞʠʚʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ɸ1, ʥʠʞʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʚ ʦʧʦʜʟʦʣʝʥʥʦʤ

ʈʠʩ. 13. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ
ʧʨʦʬʠʣʷ ʙʫʨʦʡ ʣʝʩʥʦʡ

ʧʦʯʚʳ.

ɸ0 – ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ ʤʦʱʥʦʩʪʴʶ 0,5-5,0 ʩʤ, ʩʦʩʪʦʷʱʘʷ ʠʟ
ʦʧʘʜʘ – ʣʠʩʪʴʝʚ, ʭʚʦʠ ʠ ʜʨʝʚʝʩʥʳʭ ʦʩʪʘʪʢʦʚ (ʚ ʨʘʩʧʘʭʘʥʥʳʭ ʧʦ-
ʯʚʘʭ ʦʪʩʫʪʩʪʚʫʝʪ).

A0A1 – ʛʨʫʙʦʛʫʤʫʩʥʳʡ ʧʝʨʝʛʥʦʡʥʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʦ-ʩʝʨʳʡ,
ʨʳʭʣʳʡ (ʚ ʨʘʩʧʘʭʘʥʥʳʭ ʧʦʯʚʘʭ ʦʪʩʫʪʩʪʚʫʝʪ).

ɸ1 – ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʨʳʭʣʦ-ʢʦʤʢʦʚʘʪʦʡ ʠʣʠ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠ-
ʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʫʛʣʠʥʠʩʪʳʡ, ʠʥʦʛʜʘ ʩʦʜʝʨʞʠʪ ʚʢʣʶʯʝʥʠʷ ɦ ʝʙʥʷ
(ʥʘ ʧʘʰʥʝ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ɸʧʘʭ).

Bt – ʧʝʨʝʭʦʜʥʳʡ ʢ ʧʦʨʦʜʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ ʤʦʱ-
ʥʦʩʪʴʶ 25-50 ʩʤ, ʙʫʨʳʡ ʠʣʠ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʡ, ʩʫʛʣʠʥʠʩʪʳʡ, ʢʦʤ-
ʢʦʚʘʪʦ-ʦʨʝʭʦʚʘʪʦʡ ʠʣʠ ʟʝʨʥʠʩʪʦ-ʦʨʝʭʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʧʣʦʪʥʝʥ-
ʥʳʡ, ʧʦ ʛʨʘʥʷʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʦʪʤʝʯʘʶʪʩʷ ʢʦʣʣʦʠ-
ʜʘʣʴʥʳʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʧʣʝʥʢʠ, ʯʘʩʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ
ʱʝʙʥʷ ʠ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜʳ, ʧʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʝʤʫ ʛʦʨʠʟʦʥʪʫ ʧʦ-
ʩʪʝʧʝʥʥʳʡ.

ʉ – ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʛʣʠʥʠʩ-
ʪʳʤ ʢʘʤʝʥʠʩʪʦ-ʱʝʙʥʠʩʪʳʤ ɻ ʣʶʚʠʝʤ ʠ ɻ ʣʶʚʦ-ʜʝʣʶʚʠʝʤ ʧʣʦʪʥʳʭ
ʧʦʨʦʜ, ʨʝʞʝ ʤʝʣʢʦʟʝʤʠʩʪʳʤʠ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ.

ʉʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʷʪʩʷ. ɼʣʷ ʥʠʭ ʭʘ-
ʨʘʢʪʝʨʥʳ: ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ,
ʜʦʭʦʜʷʱʝʝ ʜʦ 10-16%; ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʬʫʣʴ-
ʚʦʢʠʩʣʦʪ ʥʘʜ ʛʫʤʠʥʦʚʳʤʠ (ʪʘʢ, ʉʛ: ʉʬ<0,5); ʩʣʘʙʦʢʠʩʣʘʷ ʠʣʠ ʢʠʩ-
ʣʘʷ ʨʝʘʢʮʠʷ; ʥʝʥʘʩʳʱʝʥʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷʤʠ. ɼʣʷ ʥʠʭ ʪʘʢʞʝ ʭʘʨʘʢ-
ʪʝʨʥʳ ʦʛʣʠʥʝʥʠʝ, ʪ. ʝ. ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʛʣʠʥʠʩʪʳʭ
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ʛʦʨʠʟʦʥʪʝ ɸ2. ɺ ʤʝʪʨʦʚʦʡ ʪʦʣʱʝ ʩʦʜʝʨʞʠʪʩʷ 170-210 ʪ/ʛʘ ʛʫʤʫʩʘ. ɺ ʛʫʤʫʩʝ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʥʘʜ ʛʫʤʠʥʦʚʳʤʠ: ʉʛʢ : ʉʬʢ ʤʝʥʴʰʝ 1. ɹʫʨʳʡ ʮʚʝʪ ʧʦʯʚ ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ ʛʠʜʨʘʪʦʚ ʦʢʩʠ-
ʜʦʚ ʞʝʣʝʟʘ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪ.

ʇʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ ʙʫʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ, ʚ ʨʝʩʧʫʙʣʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ,
ʢʘʢ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
2. ʋʩʣʦʚʠʷ ʙʫʨʦʟʝʤʦʦʙʨʘʟʦʚʘʥʠʷ.
3. ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.
4. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.
5. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
6. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.
7. ʂʘʢʦʚ  rʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʷ?

ʏɽʈʅʆɿɽʄʓ

ʏʝʨʥʦʟʝʤ – ɻ ʪʦ ʪʠʧ ʧʦʯʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʦʜ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʫʙʙʦ-
ʨʝʘʣʴʥʦʛʦ ʧʦʷʩʘ. ʆʙʨʘʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ – ʣʸʩʩʘʭ, ʣʸʩʩʦʚʠʜ-
ʥʳʭ ʛʣʠʥʘʭ ʠ ʩʫʛʣʠʥʢʘʭ, ʠʥʦʛʜʘ ʥʘ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʠʟʚʝʩʪʥʷʢʘʭ, ʧʝʩʯʘʥʠʢʘʭ, ʤʝʨʛʝʣʠʩʪʳʭ ʛʣʠʥʘʭ ʚ
ʫʩʣʦʚʠʷʭ ʥʝʧʨʦʤʳʚʥʦʛʦ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ.

ʏʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚ  rʨʘʩʧʦʣʦʞʝʥ  rʁ ʞʥʝʝ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʠ ʟʘʥʠʤʘʶʪ ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ
ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʝʚʝʨʝ ʜʦ ʂʫʙʘʥʠ ʥʘ ʁ ʛʝ ʠ ʦʪ
ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʟʘʧʘʜʝ ʜʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʚʦʩʪʦʢʝ; ʦʪʜʝʣʴʥʳʝ ʤʘʩʩʠʚʳ ʵʪʠʭ ʧʦʯʚ
ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʉʠʙʠʨʠ ʜʦ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʚʦʩʪʦʯʥʝʝ ʋʣʘʥ-ʋʜʵ ʠ ʚ ɿʘʙʘʡʢʘʣʴʝ.

ʀʟʫʯʝʥʠʝʤ ʯʝʨʥʦʟʝʤʦʚ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʫʯʝʥʳʝ-ʧʦʯʚʦʚʝʜʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ɺ.ɺ. ɼʦʢʫʯʘ-
ʝʚ, ʇ.ɸ. ʂʦʩʪʳʯʝʚ, ɸ.ɸ. ʀʟʤʘʠʣʴʩʢʠʡ, ɻ.ʅ. ɺʳʩʦʮʢʠʡ, ʃ.ʀ. ʇʨʘʩʦʣʦʚ, ʇ.ɻ. ɸʜʝʨʠʭʠʥ, ɽ.ɸ. ɸʬʘʥʘ-
ʩʴʝʚʘ, ɸ.ʄ. ʇʘʥʢʦʚ, ʉ.ɺ. ɿʦʥʥ, ʀ.ʇ. ɻʝʨʘʩʠʤʦʚ, ɽ.ɺ. ʈʫʙʠʣʠʥ ʠ ʜʨ.

ʇʦ ʤʥʝʥʠʶ ʅ.ʌ. ɻʘʥʞʘʨʘ [7], «ʚʝʜʫʱʠʤ ʧʨʦʮʝʩʩʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʨʥʦʟʝʤʦʚ ̫ ʚʣʷʝʪʩʷ ʜʝʨʥʦ-
ʚʳʡ ʧʨʦʮʝʩʩ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʛʫʤʫʩʘ, ʘʢʢʫʤʫʣʷʮʠʠ ʙʠʦʬʠʣʴʥʳʭ ɻ ʣʝ-
ʤʝʥʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʜʦʧʨʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ».

ɼʣʷ ʯʝʨʥʦʟʝʤʘ ʭʘʨʘʢʪʝʨʥʳ: ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʛʦ-
ʨʠʟʦʥʪʝ; ʝʞʝʛʦʜʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʘʜʘ (8-20 ʪ/ʛʘ), ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ (ʙʦʣʝʝ 60%) ʚ ʧʦʯʚʫ
ʧʦʧʘʜʘʝʪ ʚ ʚʠʜʝ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ; ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʦʧʘʜʝ ʘʟʦʪʘ ʠ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ; ʦʙʦʛʘ-
ʱʝʥʥʦʩʪʴ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʢʘʣʴʮʠʝʤ ʠ ʤʘʛʥʠʝʤ; ʥʝʡʪ-
ʨʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ; ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ; ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʘʷ ʢʦʤʢʦʚʘʪʦ-
ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ; ʚʳʩʦʢʦʝ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ.

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʙʨʘʟʦʚʘʥʠʶ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʧʨʦʯʥʦ ʟʘʢʨʝʧʣʷ-
ʣʠʩʴ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʧʦʯʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʧʦʯʚʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ, ʦʜʥʘʢʦ ʛʫ-
ʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʚʩʝʛʜʘ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʯʝʨʥʦʟʝʤʦʚ.

ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʯʘʱʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 60-100 ʩʤ, ʦʜʥʘʢʦ ʤʦʞʝʪ ʜʦʭʦ-
ʜʠʪʴ ʠ ʜʦ 150-180 ʩʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩ-
ʪʠʪʝʣʴʥʦʩʪʠ.

ʏʝʨʥʦʟʝʤʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʨʷʜ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ (ʧʦʜʪʠʧ, ʨʦʜ, ʚʠʜ) ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ
ʜʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʧʦʜʟʦʣʠʚʘʥʠʝ, ʚʳʱʝ-
ʣʘʯʠʚʘʥʠʝ, ʣʝʩʩʠʚʘʞ, ʦʩʦʣʦʜʝʥʠʝ, ʦʛʣʝʝʥʠʝ, ʦʛʣʠʥʝʥʠʝ, ʩʣʠʪʠʟʘʮʠʷ, ʦʣʫʛʦʚʝʥʠʝ, ʟʘʩʦʣʝʥʠʝ ʠ ʜʨ.

ʏʝʨʥʦʟʝʤʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʫʚʣʘʞʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʩ ʨʝʟʢʦʡ ʩʝʟʦʥ-
ʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʨʝʜʝʣʘʭ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʠʟʤʝʥʷʶʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ
ʶʛ ʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ɼʚʠʛʘʷʩʴ ʩ ʩʝʚʝʨʘ ʥʘ ʁ ʛ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ,
ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʠʩʧʘʨʷʝʤʦʩʪʴ, ʚʩʣʝʜʩʪʚʠʝ ɻ ʪʦʛʦ ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 1,1 ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʜʦ 0,50 ʚ ʁ ʞʥʦʡ ʯʘʩʪʠ
ʩʪʝʧʥʦʡ ʟʦʥʳ. ʕʪʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʦʙʲʷʩʥʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʠʦʜʠ-
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ʯʝʩʢʠ ʧʨʦʤʳʚʥʦʛʦ ʪʠʧʘ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʠ ʥʝʧʨʦʤʳʚʥʦʛʦ – ʚ ʩʪʝʧʥʦʡ. ɺ
ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 550 ʜʦ 350 ʤʤ, ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝ-
ʨʘʪʫʨ – ʦʪ 2700 ʜʦ 1400 ʦʉ; ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 450-300 ʤʤ, 3000-1500 ʦʉ. ɺ ʣʝʩʦʩʪʝʧʥʦʡ
ʟʦʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʯʝʨʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ, ʚʳʱʝʣʦʯʝʥʥʳʝ ʠ ʪʠʧʠʯʥʳʝ, ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ – ʯʝʨʥʦ-
ʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʠ ʁ ʞʥʳʝ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ,
ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.

ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʯʝʨʥʦʟʝʤʥʳʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʣ ʧʦʜ ʣʫʛʦʚʳʤʠ ʩʪʝ-
ʧʷʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʣʠ ʢʦʚʳʣʴ, ʪʠʧʯʘʢ, ʪʠʤʦʬʝʝʚʢʘ, ʤʷʪʣʠʢ, ʣʶʮʝʨʥʘ, ʢʦʩʪʝʨ ʠ ʜʨ. ʣʫʛʦʚʳʝ
ʪʨʘʚʳ.

ʊʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʝʞʝʛʦʜʥʦ ʦʩʪʘʚʣʷʝʪ ʚ ʧʦʯʚʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʜʘ (ʜʦ 20 ʪ/ʛʘ
ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʜʦ 700 ʢʛ/ʛʘ ʟʦʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ, ʜʦ 150 ʢʛ/ʛʘ ʘʟʦʪʘ); 75-85% ʦʧʘʜʘ ʩʦʩʪʘʚʣʷ-
ʶʪ ʢʦʨʥʠ, ʧʨʠ ʛʫʤʠʬʠʢʘʮʠʠ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ (ʢʦʤʢʦʚʘʪʦ-ʟʝʨ-
ʥʠʩʪʘʷ). ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʫ ʛʫʤʠʬʠ-
ʢʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪʩʷ ʩʣʦʞʥʳʝ ʛʫʤʫʩʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ ʛʫʤʠʥʦʚʳʝ
ʢʠʩʣʦʪʳ), ʧʨʠʜʘʶʱʠʝ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʪʸʤʥʫʶ ʦʢʨʘʩʢʫ. ʅʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʛʫ-
ʤʠʬʠʢʘʮʠʠ ʩʦʟʜʘʶʪʩʷ ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ. ɺ ɻ ʪʦ ʚʨʝʤʷ ʚ ʧʦʯʚʝ ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʚʣʘʛʠ
ʦʪ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʠ ʩʥʝʛʦʪʘʷʥʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. ɺ ʧʝʨʠʦʜ ʣʝʪʥʝʛʦ
ʠʩʩʫʰʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʟʘʤʝʪʥʦ ʦʩʣʘʙʝʚʘʶʪ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʛʫʤʫʩʦʚʳʝ ʚʝʱʝ-
ʩʪʚʘ ʦʪ ʙʳʩʪʨʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʇʨʠ ʨʘʟʣʦʞʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʙʦʛʘʪʳʭ ʟʦʣʴʥʳʤʠ ɻ ʣʝ-
ʤʝʥʪʘʤʠ ʠ ʘʟʦʪʦʤ, ʦʙʨʘʟʫʶʪʩʷ ʦʩʥʦʚʘʥʠʷ (ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ ʢʘʣʴʮʠʷ), ʢʦʪʦʨʳʤʠ ʥʘʩʳʱʘʶʪʩʷ ʛʫʤʫ-
ʩʦʚʳʝ ʚʝʱʝʩʪʚʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʢʨʝʧʣʝʥʠʶ ʠʭ ʚ ʧʦʯʚʝ ʚ ʚʠʜʝ ʛʫʤʘʪʦʚ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ ʠ ʩʦʭʨʘ-
ʥʝʥʠʶ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʯʝʨʥʦʟʝʤʘ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʙʣʠʟʢʦʡ ʢ ʥʝʡ ʨʝʘʢʮʠʠ.

ʏʝʨʥʦʟʝʤʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ, ʛʜʝ ʣʫʯʰʝʝ ʫʚʣʘʞʥʝ-
ʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʤʦʱʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚʥʦʡ ʛʫʤʠʬʠʢʘʮʠʠ ʝʸ
ʦʩʪʘʪʢʦʚ. ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʤʝʥʴʰʫʶ ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠ  ̫ʢʦʨ-
ʥʝʡ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʧʦʯʚʫ ʦʧʘʜʘ (ʜʦ 10 ʪ/ʛʘ) ʠ ʙʦʣʝʝ ʧʦʣʥʦʝ ʝʛʦ ʨʘʟʣʦʞʝʥʠʝ.

ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʯʘʩʪʠ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʨʝʣʴʝʬ ɻ ʨʦʟʠʦʥʥʳʡ, ʪʦ ʝʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʦʚʨʘʞʥʦ-ʙʘ-
ʣʦʯʥʘʷ ʩʝʪʴ, ʨʘʩʯʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʚʨʘʛʠ ʠ ʙʘʣʢʠ, ʩʦʟʜʘʶʱʠʝ ʧʝʩʪʨʦʪʫ ʨʝʣʴʝʬʘ. ɺ ʩʪʝʧʥʦʡ
ʟʦʥʝ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʚʥʠʥʘʤʠ, ʦʜʥʘʢʦ ʥʝʨʝʜʢʠ ʧʨʝʜʛʦʨʥʳʝ ʨʘʚʥʠʥʳ, ʧʣʘ-
ʪʦ, ʤʝʞʛʦʨʥʳʝ ʢʦʪʣʦʚʠʥʳ.

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ̫ ʚʣʷʶʪʩʷ ʣʝʩʩʳ ʠ ʣʝʩʩʦ-
ʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ ʨʘʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ – ʦʪ ʣʝʛʢʠʭ ʜʦ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʦʚ. ʍʘʨʘʢ-
ʪʝʨʥʘʷ ʯʝʨʪʘ ɻ ʪʠʭ ʧʦʨʦʜ – ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʝ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʧʦʯʚʝʥ-
ʥʳʭ ʛʦʨʠʟʦʥʪʦʚ.

ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʯʝʨʥʦʟʝʤʦʚ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ: ɸ, ɸɺ, ɺ
(ɺ1ɺʢ), ɺʉʢ, ʉʢ.

ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʦʛʦ ʮʚʝʪʘ, ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ,
ɸɺ – ʛʫʤʫʩʦʚʳʡ ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʦʛʦ ʮʚʝʪʘ ʩ ʧʦʙʫʨʝʥʠʝʤ ʢʥʠʟʫ, ʙʦʣʝʝ ʩʚʝʪʣʳʡ, ʯʝʤ

ʛʦʨʠʟʦʥʪ ɸ, ʩʪʨʫʢʪʫʨʘ ʟʝʨʥʠʩʪʘʷ ʠʣʠ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʘʷ,
ɺ – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ ʙʫʨʦʛʦ ʮʚʝʪʘ, ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʥʝʨʘʚʥʦʤʝʨʥʘʷ, ʩ ̫ ʟʳʢʦʚʳʤʠ ʧʦʪʝʢʘ-

ʤʠ, ʢʥʠʟʫ ʦʩʣʘʙʝʚʘʝʪ; ʤʦʞʝʪ ʧʦʜʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʧʦʜʛʦʨʠʟʦʥʪʳ ɺ1, ɺ2; ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʜʪʠʧʘʭ ʚʳʜʝʣʷ-
ʶʪ ʦʛʣʠʥʝʥʥʳʝ ɺ1 ʠʣʠ ʠʣʣʶʚʠʘʣʴʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ɺʢ ʧʦʜʛʦʨʠʟʦʥʪʳ,

ɺʉʢ – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʝ, ʢʘʨʙʦʥʘʪʥʳʡ,
ʉʢ – ʤʘʪʝʨʠʥʩʢʘʷ (ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ) ʧʦʨʦʜʘ, ʢʘʨʙʦʥʘʪʥʘʷ.

ʏʝʨʥʦʟʝʤʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʘʜʘʮʠʠ: ʧʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ.
ʇʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ (ɸ + ɸɺ) ʯʝʨʥʦʟʝʤʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ:

- ʩʚʝʨʭʤʦʱʥʳʝ (ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ 120 ʩʤ);
 - ʤʦʱʥʳʝ (120 – 80 ʩʤ);
 - ʩʨʝʜʥʝʤʦʱʥʳʝ (80 – 40 ʩʤ);
 - ʤʘʣʦʤʦʱʥʳʝ (ʤʝʥʝʝ 40 ʩʤ).

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʯʝʨʥʦʟʝʤʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ:
- ʪʫʯʥʳʝ (ʙʦʣʝʝ 9%) – ʦʢʨʘʩʢʘ ʯʝʨʥʘʷ;



81

 - ʩʨʝʜʥʝʛʫʤʫʩʥʳʝ (6 – 9%) – ʦʢʨʘʩʢʘ ʯʝʨʥʘʷ;
 - ʤʘʣʦʛʫʤʫʩʥʳʝ (4 – 6%) – ʦʢʨʘʩʢʘ ʪʝʤʥʦ-ʩʝʨʘʷ;
 - ʩʣʘʙʦʛʫʤʫʩʥʳʝ (ʤʝʥʝʝ 4%) – ʦʢʨʘʩʢʘ ʩʝʨʘʷ;
 - ʤʠʢʨʦʛʫʤʫʩʥʳʝ (ʤʝʥʝʝ 2%) – ʦʢʨʘʩʢʘ ʩʚʝʪʣʦ-ʩʝʨʘʷ.

ʏʝʨʥʦʟʝʤ  rʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʜʪʠʧʳ:
- ʯʝʨʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ;
- ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ;
- ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ;
- ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ;
- ʯʝʨʥʦʟʝʤʳ ʁ ʞʥʳʝ.

ɺʳʜʝʣʷʶʪ ʪʘʢʞʝ ʤʠʮʝʣʷʨʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʯʝʨʥʦʟʝʤʳ (ʧʨʠʘʟʦʚʩʢʠʝ ʠ ʧʨʝʜʢʘʚʢʘʟʩʢʠʝ), ʢʦʪʦʨʳʝ
ʬʦʨʤʠʨʫʁ ʪʩʷ ʚ ʨʘʡʦʥʘʭ ʩ ʪʸʧʣʦʡ ʟʠʤʦʡ (ʧʦʯʚʘ ʥʝ ʧʨʦʤʝʨʟʘʝʪ), ʠ ʯʝʨʥʦʟʝʤʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʫʩʣʦ-
ʚʠʷʭ ʟʠʤʥʝʛʦ ʧʨʦʤʝʨʟʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʩʦʣʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʦʙʳʯʥʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʩʦ-
ʣʦʥʮʝʚʘʪʳʝ, ʩʦʣʦʥʮʝʚʘʪʦ-ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʠ ʜʨʫʛʠʝ.

ʏʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʨʠʩʫʱʠʝ
ʯʝʨʥʦʟʝʤʥʳʤ ʧʦʯʚʘʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ  rʦʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ
ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʠ ʣʠʰʴ ʦʪʜʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ ʧʨʦʥʠʢʘʶʪ ʚ ʦʙʣʘʩʪʴ ʯʝʨʥʦʟʝʤʥʦʡ ʩʪʝʧʠ.
ʅʝʙʦʣʴʰʠʝ ʠʭ ʤʘʩʩʠʚʳ ʠʤʝʶʪʩʷ ʪʘʢʞʝ ʧʦ ʟʘʧʘʜʥʳʤ ʩʢʣʦʥʘʤ ɸʣʪʘʡʩʢʠʭ ʛʦʨ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʢʦʣʴʢʦ
ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ.

ʏʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʥʘʠʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʴʶ
ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʧʦʨʷʜʢʘ 120-180 ʩʤ. ʇʘʭʦʪʥʳʡ ʩʣʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ ʯʝʨʥʦʡ ʦʢ-
ʨʘʩʢʦʡ, ̫ ʩʥʦ ʚʳʨʘʞʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʦʨʠʟʦʥʪʘ ɸ, ʥʘʠʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʧʝʨʝʛʥʦʷ ʚ ʛʫʤʫ-
ʩʦʚʦʤ ʩʣʦʝ, ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢ ʜʨʫʛʦʤʫ, ʚʩʢʠʧʘʥʠʝʤ ʥʘ ʛʨʘʥʠʮʝ ʛʦʨʠʟʦʥ-
ʪʦʚ ɸ ʠ ɺ ʠʣʠ ʞʝ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʠʟʦʥʪʘ ɺ ʠ ̫ ʩʥʦ ʚʳʨʘʞʝʥʥʳʤ ʢʘʨʙʦʥʘʪʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʡ
ʤʦʱʥʦʩʪʠ.

ʇʨʠʚʦʜʠʤ ʦʧʠʩʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʪʠʧʠʯʥʦʛʦ ʤʦʱʥʦʛʦ ʯʝʨʥʦʟʝʤʘ (ʇʦʣʪʘʚʩʢʘʷ ʦʙʣʘʩʪʴ,
ʂ. ʀ. ɹʦʞʢʦ).

ɻʦʨʠʟʦʥʪ ɸ – 0 - 46 ʩʤ. ʊʝʤʥʦ-ʩʝʨʳʡ, ʛʫʤʫʩʦʚʳʡ, ʜʦ 20 ʩʤ ʛʣʫʙʠʥʳ – ʧʘʭʦʪʥʳʡ ʢʦʤʢʦʚʘʪʦ-
ʟʝʨʥʠʩʪʳʡ, ʩ 20 ʩʤ – ʟʝʨʥʠʩʪʳʡ. ʀʤʝʶʪʩʷ ʭʦʜʳ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ.

ɻʦʨʠʟʦʥʪ ɺ – 46 - 90 ʩʤ. ʊʦʞʝ ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʧʘʣʝʚʳʤ ʦʪʪʝʥʢʦʤ (ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ), ʢʨʫʧʯʘʪʦ-
ʢʦʤʢʦʚʘʪʳʡ, ʥʘ ʛʣʫʙʠʥʝ 52 ʩʤ – ʦʪʣʦʞʝʥʠʷ ʫʛʣʝʢʠʩʣʳʭ ʩʦʣʝʡ ʚ ʬʦʨʤʝ ʢʘʨʙʦʥʘʪʥʦʡ «ʧʣʝʩʝʥʠ». ɺʩʢʠ-
ʧʘʥʠʝ ʦʪ ʢʠʩʣʦʪʳ ʥʘ ʛʣʫʙʠʥʝ 46 ʩʤ.

ɻʦʨʠʟʦʥʪ ʉ – 90 - 130 ʩʤ. ɻʨʷʟʥʦʚʘʪʦ-ʧʘʣʝʚʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʣʸʩʩ, ʩʠʣʴʥʦ ʠʟʨʳʪ ʟʝʤʣʝʨʦʷʤʠ,
ʢʨʫʧʯʘʪʦ-ʛʣʳʙʠʩʪʳʡ. ʄʥʦʛʦ ʫʛʣʝʢʠʩʣʳʭ ʩʦʣʝʡ ʚ ʬʦʨʤʝ «ʧʣʝʩʝʥʠ» ʠ ʚ ʬʦʨʤʝ ʪʦʥʢʠʭ «ʞʠʣʦʢ».

ɼʣʷ ʪʠʧʠʯʥʳʭ ʤʦʱʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʭʘʨʘʢʪʝʨʥʦ ʦʯʝʥʴ ʛʣʫʙʦʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʛʫʤʫʩʘ, ʥʘʣʠʯʠʝ
ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʦʪʣʘʛʘʶʱʠʭʩʷ ʥʘ ʛʣʫʙʠʥʝ 52-120 ʩʤ ʚ ʬʦʨʤʝ ʢʘʨʙʦʥʘʪʥʦʡ «ʧʣʝʩʝʥʠ»,
ʠ ʙʦʣʴʰʘʷ ʠʟʨʳʪʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʠ ʟʝʤʣʝʨʦʷʤʠ.

ɺ ʠʭ ʧʨʦʬʠʣʝ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʛʠʜʨʦʦʢʩʠʜʦʚ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ, ʘ ʨʝʟʢʦʝ ʫʚʝ-
ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʣʴʮʠʷ ʩ ʛʣʫʙʠʥʦʡ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʫʛʣʝʢʠʩʣʦʛʦ ʢʘʣʴʮʠʷ ʚ ʢʘʨʙʦʥʘʪʥʦʤ
ʛʦʨʠʟʦʥʪʝ. ɺ ʩʚʷʟʠ ʩ ɻ ʪʠʤ, ʚ ʪʠʧʠʯʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ
ʛʦʨʠʟʦʥʪʦʚ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ (ʠʣʫ) ʠ ʛʠʜʨʦʦʢʩʠʜʘʤ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ.

ʊʠʧʠʯʥʳʝ ʯʝʨʥʦʟʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʪ ʢʠʩʣʦʪʥʦʩʪʠ: ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʨʅ ʢʦʣʝʙʣʝʪʩʷ ʚ
ʧʨʝʜʝʣʘʭ 6,0-6,8. ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 0,4 -
2,8 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ.

ɺ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʟʥʘʯʝʥʠʝ ʦʙʤʝʥʥʦʡ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʝʱʝ ʥʠʞʝ. ʂʦʣʣʦʠʜʘʣʴ-
ʥʘʷ ʬʨʘʢʮʠʷ ʪʠʧʠʯʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʥʘʩʳʱʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʉʘ2+ ʠ Mg2+ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʦʪ10:1
ʜʦ 8:1. ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʩʥʦʚʘʥʠʷʤʠ ʟʥʘʯʠʪʝʣʴʥʘ ʠ ʜʦʩʪʠʛʘʝʪ 94-99%.

ɹʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʛʫʤʫʩʘ, ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ ʠ ʚʳʩʦʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ-
ʤʠ, ʪʠʧʠʯʥʳʝ ʯʝʨʥʦʟʝʤʳ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ
ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʦʜʥʳʡ ʠ ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤʳ.

ʏʝʨʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ h ʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ
ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ, ʛʜʝ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ ʧʨʦʮʝʩʩʳ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʦʧʦʜʟʦʣʠʚʘ-
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ʥʠʷ ʚ ʧʦʯʚʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʟʘʤʝʪʥʦʡ ʩʪʝʧʝʥʠ. ʇʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ ʦʧʦʜʟʦʣʝʥʥʳʝ ʯʝʨʥʦʟʝ-
ʤʳ ʛʝʥʝʪʠʯʝʩʢʠ ʩʪʦʷʪ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʪʝʤʥʦ-ʩʝʨʳʤ ʣʝʩʥʳʤ ʧʦʯʚʘʤ; ʚ ʥʠʭ ʩʦʯʝʪʘʶʪʩʷ ʧʨʦʮʝʩʩʳ
ʛʫʤʫʩʦʥʘʢʦʧʣʝʥʠʷ ʠ ʩʣʘʙʘʷ ɻ ʣʶʚʠʘʣʴʥʦ-ʠʣʣʶʚʠʘʣʴʥʘ  ̫ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʬʠʣ  ̫ʧʦʯʚ  rʧʦʜ ʜʝʡʩʪʚʠʝʤ
ʦʧʦʜʟʦʣʠʚʘʥʠʷ ʠ ʣʝʩʩʠʚʘʞʘ.

ʆʧʦʜʟʦʣʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʁ ʪʩʷ ʥʝʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʧʝʨʝʛʥʦʷ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥ-
ʪʝ, ʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʢʘʨʙʦʥʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʤʝʞʜʫ ʛʫʤʫʩʦʚʳʤ ʠ ʢʘʨʙʦʥʘʪʥʳʤ ʛʦʨʠʟʦʥʪʘʤʠ
ʥʘʭʦʜʠʪʩʷ ʥʝʢʘʨʙʦʥʘʪʥʳʡ ʩʣʦʡ. ɺ ʥʠʭ ʢʘʨʙʦʥʘʪʳ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʝ 150 ʩʤ ʠ ʛʣʫʙʞʝ, ʦʪʢʫʜʘ ʥʝ
ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʠʭ ʧʦʜʥʷʪʠʝ ʜʦ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʦʵʪʦʤʫ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠ-
ʟʦʥʪʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʜʝʬʠʮʠʪ ʢʘʣʴʮʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠ ʩʣʘʙʦʢʠʩʣʘʷ
ʨʝʘʢʮʠʷ. ʊʘʤ ʞʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʨʝʤʥʝʟʝʤʠʩʪʘʷ «ʧʨʠʩʳʧʢʘ» ʙʝʣʦʛʦ ʮʚʝʪʘ.

ʉʣʘʙʦʢʠʩʣʘʷ ʩʨʝʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʫʤʫʩʘ ʠ ʧʝʨʝʜʚʠʞʝʥʠʶ ʠʣʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ
ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʟʦʣʴʥʳʭ ɻ ʣʝ-
ʤʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʣʣʦʠʜʦʚ ʩ ʚʳ-
ʩʦʢʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ.

ʅʠʞʥʷʷ ʯʘʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠʤʝʝʪ ʩʣʘʙʦʢʠʩʣʫʶ ʨʝʘʢʮʠʶ, ʪʘʢ ʢʘʢ ʩʶʜʘ ʥʝʜʦʩʪʘʪʦʯʥʦ
ʧʦʩʪʫʧʘʶʪ ʦʩʥʦʚʘʥʠʷ ʢʘʢ ʩʚʝʨʭʫ, ʪʘʢ ʠ ʩʥʠʟʫ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɿʜʝʩʴ ʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʠʟʥʘʢʠ
ʦʧʦʜʟʦʣʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥ  rʚ ʚʠʜʝ ʢʨʝʤʥʝʟʝʤʠʩʪʦʡ «ʧʨʠʩʳʧʢʠ» ʥʘ ʛʨʘʥʠʮʝ
ʛʫʤʫʩʦʚʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʦʚ.

ɺ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ (ɺ) ʥʘʙʣʶʜʘʝʪʩʷ ʦʨʝʭʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫ ʯʝʨ-
ʥʦʟʝʤʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʧʦʜʟʦʣʠʚʘʥʠʷ (ʚʳʥʦʩ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʣʫ-
ʪʦʨʥʳʭ ʦʢʩʠʜʦʚ ʠ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ).

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʧʦʜʟʦʣʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝʤ
ʩʣʝʜʫʶʱʝʛʦ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ (ɹʘʰʢʦʨʪʦʩʪʘʥ, ɼ.ɺ. ɹʦʛʦʤʦʣʦʚ).

ɻʦʨʠʟʦʥʪ ɸn – 0-20 ʩʤ. ʊʝʤʥʦ-ʩʝʨʳʡ, ʧʦʯʪʠ ʯʝʨʥʳʡ, ʢʦʤʢʦʚʘʪʦ-ʧʳʣʝʚʘʪʳʡ.
ɻʦʨʠʟʦʥʪ A1 – 20-29 ʩʤ. ʊʝʤʥʦ-ʩʝʨʳʡ, ʧʦʯʪʠ ʯʝʨʥʳʡ; ʩʪʨʫʢʪʫʨʘ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʘʷ ʩ

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʫʛʣʦʚʘʪʳʤʠ ʛʨʘʥʷʤʠ.
ɻʦʨʠʟʦʥʪ ɸ2 – 29-40 ʩʤ. ʊʝʤʥʦ-ʩʝʨʳʡ, ʩ ʯʝʪʢʦʡ ʦʩʪʨʦʛʨʘʥʥʦ-ʨʝʙʨʠʩʪʦʡ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩ-

ʪʦʡ ʩʪʨʫʢʪʫʨʦʡ; ʥʘ ʛʨʘʥʷʭ ʩʪʨʫʢʪʫʨʳ ʥʝʙʦʣʴʰʦʡ ʥʘʣʝʪ ʢʨʝʤʥʝʟʝʤʠʩʪʦʡ «ʧʨʠʩʳʧʢʠ», ʚʳʩʪʫʧʘʶʱʝʡ
ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʧʦʯʚʳ.

ɻʦʨʠʟʦʥʪ B1 – 40-59 ʩʤ. ʊʝʤʥʦʚʘʪʦ-ʙʫʨʳʡ, ʢʦʤʢʦʚʘʪʦ-ʦʨʝʭʦʚʘʪʳʡ; ʥʝʩʢʦʣʴʢʦ ʫʧʣʦʪʥʝʥ, ʧʦ ʛʨʘ-
ʥʷʤ ʩʪʨʫʢʪʫʨʳ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʢʨʝʤʥʝʟʝʤʠʩʪʘʷ «ʧʨʠʩʳʧʢʘ».

ɻʦʨʠʟʦʥʪ ɺ2 – 60-82 ʩʤ. ʂʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʡ, ʢʦʤʢʦʚʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʠʡ ʠ ʦʨʝʭʦʚʘʪʳʡ; ʫʧʣʦʪʥʝʥ.
ɻʦʨʠʟʦʥʪ ɺʉ – 82-96 ʩʤ. ɹʫʨʳʡ, ʩ ʢʨʘʩʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʠ ʩ ʪʝʤ ʞʝ ʭʘʨʘʢʪʝʨʦʤ ʩʪʨʫʢʪʫʨʳ, ʥʦ

ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ ʚʳʨʘʞʝʥʥʳʤ; ʫʧʣʦʪʥʝʥ.
ɻʦʨʠʟʦʥʪ ʉ – 96-120 ʩʤ. ʄʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʘʷ, ʧʣʦʪʥʘʷ ʜʝʣʶʚʠʘʣʴʥʘʷ ʛʣʠʥʘ;

ʩʣʘʙʦ ʚʩʢʠʧʘʝʪ ʦʪ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ.
ʉʣʘʙʦ ʦʧʦʜʟʦʣʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʣʠʯʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʤ-

ʥʦ-ʩʝʨʦʡ ʦʢʨʘʩʢʦʡ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʥʘʣʠʯʠʝʤ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʷʚ-
ʣʝʥʠʝʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʧʨʠʟʥʘʢʦʚ ʦʧʦʜʟʦʣʠ-
ʚʘʥʠ .̫

ɺ ʩʣʘʙʦ ʦʧʦʜʟʦʣʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧ-
ʣʦʪʥʝʥ ʠ, ʠʤʝʷ ʦʨʝʭʦʚʘʪʫʶ ʠ ʢʦʤʢʦʚʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʧʨʠʙʣʠʞʘ-
ʝʪʩʷ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʛʦʨʠʟʦʥʪʫ ʪʝʤʥʦ-ʩʝʨʳʭ ʩʣʘʙʦ ʦʧʦʜʟʦʣʝʥʥʳʭ ʣʝʩʥʳʭ ʧʦʯʚ.

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʣʘʙʦ ʦʧʦʜʟʦʣʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʧʨʦʬʠʣʶ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʦ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʣʦʚʘʪʦʡ ʬʨʘʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʝʛʥʦʡʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ
ʛʦʨʠʟʦʥʪʝ, ʥʠʞʝ ʢʦʣʠʯʝʩʪʚʦ ʠʣʦʚʘʪʳʭ ʯʘʩʪʠʮ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʚʦʟʨʘʩʪʘʝʪ ʚ ʠʣʣʶ-
ʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʣʦʚʘʪʦʡ ʬʨʘʢʮʠʠ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ
ʥʘʣʠʯʠʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʛʦ ʦʧʦʜʟʦʣʠʚʘʥʠʷ.

ʏʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʣʫʛʦʚʳʤʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ
ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ .r ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʦʪʣʠʯʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʭ ʚʦʟʚʳʰʝʥʥʦ-
ʩʪʝʡ ʩ h ʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ɻ ʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʠʟʤʝʥʥʳʭ ʨʘʚʥʠʥ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʯʚʦʦʙ-
ʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ʣʸʩʩʳ, ʣʸʩʩʦʚʠʜʥʳʝ ʠ ʧʦʢʨʦʚʥʳʝ ʪʷʞʝʣʳʝ ʩʫʛʣʠʥʢʠ.



83

ɺʉʂ – ʠʣʣʶʚʠʘʣʴʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʘʣʝʚʦ-ʙʫʨʳʡ, ʦʨʝʭʦʚʘʪʦʡ ʠʣʠ ʦʨʝʭʦʚʘʪʦ-ʧʨʠʟʤʘʪʠ-
ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ; ʥʘʣʠʯʠʝ ʧʨʦʞʠʣʦʢ ʢʘʨʙʦʥʘʪʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʝʝ ʩʚʝʪʣʫʶ ʦʢʨʘʩʢʫ ʛʦʨʠʟʦʥʪʘ;
ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚ ʚʠʜʝ ʧʩʝʚʜʦʤʠʮʝʣʠʷ, ʤʝʨʛʝʣʠʩʪʳʭ ʙʝʩʬʦʨʤʝʥʥʳʭ ʧʷʪʝʥ, ʤʫʯ-
ʥʠʩʪʳʭ ʩʢʦʧʣʝʥʠʡ; ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʬʦʨʤʝ ʞʫ-
ʨʘʚʯʠʢʦʚ;

ʉʢ – ʢʘʨʙʦʥʘʪʥʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ ʧʘʣʝʚʦʛʦ ʮʚʝʪʘ.
ɻʠʧʩ ʠ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0-10 ʩʤ

– 6-10%, ʩʥʠʞʝʥʠʝ ʝʛʦ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʧʦʩʪʝʧʝʥʥʦʝ. ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʝ-
ʦʙʣʘʜʘʶʪ ʥʘʜ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ, ʦʪʥʦʰʝʥʠʝ ʉʛʢ : ʉʬʢ = 1,5-2,0. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠ-
ʟʦʥʪʘ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʥʝʡʪʨʘʣʴʥʘʷ, ʠ ʣʠʰʴ ʢ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʛʫʤʫʩʦʚʦʛʦ
ʛʦʨʠʟʦʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʝʝ ʩʣʘʙʦʝ ʧʦʜʢʠʩʣʝʥʠʝ. ʇʦʯʚʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ (40-
50 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ), ʚ ʧʦʜʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ – 25-35 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ, ʧʦʛʣʦʱʘʶ-
ʱʠʡ ʢʦʤʧʣʝʢʩ ʇʇʂ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʥʘʩʳʱʝʥ ʦʩʥʦʚʘʥʠʷʤʠ. ɺʘʣʦʚʦʡ ʘʥʘʣʠʟ ʧʦʯʚʳ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʟʘʤʝʪʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚ;
ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ (ʜʦ 10-15%) ʦʙʝʜʥʝʥʥʦʩʪʴ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ ʠ ʠʣʦʤ ʚʝʨʭʥʝʡ ʯʘʩʪʠ
ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ.

ʇʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʁ ʪʩʷ ʚʳʩʦʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩ-
ʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʟʠʤʦʡ ʠ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʅʘʨʷʜʫ ʩ ʟʝʨʥʦ-
ʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʢʘʨʪʦʬʝʣʴ. ʐʠʨʦ-
ʢʦ ʨʘʟʚʠʪʦ ʦʚʦʱʝʚʦʜʩʪʚʦ ʠ ʩʘʜʦʚʦʜʩʪʚʦ. ʏʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʥʫʞʜʘʶʪʩʷ ʚʦ ʚʥʝʩʝʥʠʠ ʬʦʩ-
ʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ.

ʏʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʪʝʧʥʦʡ ʟʦʥʳ ʚ ʙʦʣʝʝ ʟʘʩʫʰ-
ʣʠʚʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʪʠʧʠʯʥʳʝ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʟʘʪʨʫʜʥʷʝʪ ʛʫʤʫʩʦʥʘʢʦʧʣʝʥʠʝ, ʟʘʪʦ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʟʘʣʝʛʘʥʠʶ ʢʘʨʙʦʥʘʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʛʦʨʠʟʦʥʪʝ ɺʢ ʚ ʬʦʨʤʝ

ɼʣʷ ɻ ʪʠʭ ʯʝʨʥʦʟʝʤʦʚ ʭʘʨʘʢʪʝʨʥʘ ʚʳʤʳʪʦʩʪʴ ʢʘʨʙʦʥʘʪʦʚ ʠʟ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ɸ+ɸɺ ʠ ʚʝʨ-
ʭʥʝʡ ʯʘʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ɺ1, ʛʣʫʙʞʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ ɺʢ. ɺ ʧʦ-
ʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ɻ ʣʶʚʠʘʣʴʥʦ-ʠʣʣʶʚʠʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠʣʘ ʠ ʧʦʣʫ-
ʪʦʨʥʳʭ ʦʢʩʠʜʦʚ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ (ʨʠʩ. 14).

ʈʠʩ. 14. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ
ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ.

ʇʨʦʬʠʣʴ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʠʤʝʝʪ ʩʣʝ-
ʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ:

ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʦ-ʩʝʨʳʡ ʠʣʠ ʩʝʨʦ-
ʚʘʪʦ-ʯʝʨʥʳʡ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʠʣʠ ʢʦʤ-
ʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʳʭʣʦʛʦ ʠʣʠ ʩʣʘʙʦ-ʫʧ-
ʣʦʪʥʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ; ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʥʠʞʥʷʷ
ʛʨʘʥʠʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʘʤʝʪʥʦʤʫ ʦʙʱʝʤʫ ʧʦʙʫ-
ʨʝʥʠʶ ʠʣʠ ʧʦʷʚʣʝʥʠʶ ʙʫʨʳʭ ʧʷʪʝʥ ʤʝʞʜʫ ʛʫʤʫʩʦ-
ʚʳʤʠ ̫ ʟʳʢʘʤʠ;

ɸɺ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘ-
ʰʝʥʥʳʡ, ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʩ ʪʝʤ-
ʥʦ-ʩʝʨʳʤʠ ʛʫʤʫʩʦʚʳʤʠ ʠ ʙʫʨʳʤʠ ʧʷʪʥʘʤʠ, ʦʨʝʭʦʚʘ-
ʪʦʡ ʠʣʠ ʤʝʣʢʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ; ʧʨʠ ʧʦʣʥʦʤ
ʚʳʩʳʭʘʥʠʠ ʧʦ ʛʨʘʥʷʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ
ʤʦʞʝʪ ʧʨʦʩʪʫʧʘʪʴ ʙʝʣʝʩʦʚʘʪʘʷ ʧʨʠʩʳʧʢʘ;

ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ɸ+ɸɺ
– 50-80 ʩʤ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ 40-120 ʩʤ;

ɺ – ʧʝʨʝʭʦʜʥʳʡ ʙʝʩʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱ-
ʥʦʩʪʴʶ 20-40 ʩʤ, ʩ ʦʪʜʝʣʴʥʳʤʠ ʪʝʤʥʳʤʠ ʫʟʢʠʤʠ
ʛʫʤʫʩʦʚʳʤʠ ̫ ʟʳʢʘʤʠ, ʢʦʤʢʦʚʘʪʦ-ʦʨʝʭʦʚʘʪʦʡ ʩʪʨʫʢ-
ʪʫʨʳ, ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʪʝʤʥʳʝ ʧʣʝʥʢʠ ʧʦ ʛʨʘʥʷʤ
ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ; ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ
ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ;
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ʙʝʣʦʛʣʘʟʢʠ. ʕʪʠ ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʨʘʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʦʡ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴʶ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ʣʸʩʩʳ ʠ ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, ʙʫʨʳʝ ʠ ʢʨʘʩʥʦ-
ʙʫʨʳʝ ʪʷʞʝʣʳʝ ʩʫʛʣʠʥʢʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ɻ ʣʶʚʠʡ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ.

ʈʠʩ. 15. ʉʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ
ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ.

ʇʨʦʬʠʣʴ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩ-
ʢʦʝ ʩʪʨʦʝʥʠʝ (ʨʠʩ. 15):

ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 30-40 ʩʤ,
ʪʝʤʥʦ-ʩʝʨʳʡ ʠʣʠ ʯʝʨʥʳʡ, ʟʝʨʥʠʩʪʦʡ ʠʣʠ ʢʦʤʢʦʚʘʪʦ-
ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ.

ɸɺ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ (ʜʦ 40-120 ʩʤ), ʪʝʤ-
ʥʦ-ʩʝʨʳʡ ʩ ʙʫʨʳʤ ʦʪʪʝʥʢʦʤ, ʩ ʪʝʤʥʳʤʠ ʛʫʤʫʩʦʚʳ-
ʤʠ ʟʘʪʝʢʘʤʠ, ʢʦʤʢʦʚʘʪʦʡ ʠ ʢʦʤʢʦʚʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩ-
ʢʦʡ ʩʪʨʫʢʪʫʨʳ; ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʚʩʢʠʧʘʥʠʝ ʦʪ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʇʨʝʦʙʣʘʜʘʶ-
ʱʘʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ – 40-80 ʩʤ.
ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʞʝʪ ʙʳʪʴ
ʧʦʪʝʯʥʦ-ʷʟʳʢʦʚʘʪʦʡ, ʨʝʟʢʦ-ʷʟʳʢʦʚʘʪʦʡ, ʢʘʨʤʘʥʠʩ-
ʪʦʡ, ʠʥʦʛʜʘ ʧʝʨʝʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʣʘʚʥʳʤ ʚ ʚʠʜʝ
ʧʦʩʪʝʧʝʥʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʛʫʤʫʩʦʚʦʡ ʦʢʨʘʩʢʠ.

ɺʢ – ʠʣʣʶʚʠʘʣʴʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ ʙʫʨʦ-
ʚʘʪʦ-ʧʘʣʝʚʦʛʦ ʮʚʝʪʘ, ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ;
ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ ʧʩʝʚʜʦʤʠʮʝʣʠʷ ʠ ʙʝ-
ʣʦʛʣʘʟʢʠ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʚ ʚʠʜʝ ʦʙʱʝʡ ʤʫʯʥʠʩʪʦʡ
ʧʨʦʧʠʪʢʠ ʠ ʦʪʜʝʣʴʥʳʭ ʧʷʪʝʥ; ʤʘʢʩʠʤʫʤ ʢʘʨʙʦʥʘʪʦʚ
ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʧʦʜʛʦʨʠʟʦʥʪʝ ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ
ʚ ʬʦʨʤʝ ʙʝʣʦʛʣʘʟʢʠ.

(ɺʉʂ)ʉʂ – ʢʘʨʙʦʥʘʪʥʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ ʧʘ-
ʣʝʚʦʛʦ ʮʚʝʪʘ.

ɺ ʧʨʦʬʠʣʝ ʧʦʯʚ ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʦ ʢʨʦʪʦʚʠʥ. ɺʳʜʝʣʝʥʠʷ ʛʠʧʩʘ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʥʘ ʛʣʫʙʠʥʝ 200-
300 ʩʤ.

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʜʦʩʪʠʛʘʝʪ 6-9%, ʧʨʠ ʣʝʛʢʦʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩ-
ʢʦʤ ʩʦʩʪʘʚʝ – 4-5%, ʚ ʢʨʘʡʥʠʭ ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʘʨʝʘʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ – 3-6 %. ʉʥʠʞʝʥʠʝ
ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʠ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʧʣʘʚʥʦʝ. ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʥʘʜ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ ʚ 2 ʨʘʟʘ (ʦʪʥʦʰʝʥʠʝ ʉʛʢ : ʉʬʢ = 2). ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪ-
ʨʘʣʴʥʘʷ (pH 7,0-7,5), ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʢʘʪʠʦʥʦʚ ʚʳʩʦʢʘʷ (35-55 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ). ɺ ʩʦʩʪʘ-
ʚʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʢʘʣʴʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʤʘʛʥʠʝʤ. ɺʘʣʦʚʦʡ ʩʦʩʪʘʚ ʧʦʯʚ
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʦʦʙʨʘʟʠʝʤ, ʩʦʜʝʨʞʘʥʠʝ ʠʣʘ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚ ʨʘʚʥʦʤʝʨʥʦ.

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʙʝʜʥʳ ʧʦʜʚʠʞ-
ʥʳʤʠ ʬʦʨʤʘʤʠ ʬʦʩʬʦʨʘ. ʇʦʯʚʳ ʦʙʣʘʜʘʶʪ ʦʧʪʠʤʘʣʴʥʳʤ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʤ ʨʝʞʠʤʦʤ, ʭʦʨʦʰʦ ʦʩʪ-
ʨʫʢʪʫʨʝʥʳ, ʩʪʨʫʢʪʫʨʘ ʚʦʜʦʧʨʦʯʥʘʷ.

ʇʦʯʚʳ h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʆʩʥʦʚʦʡ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ̫ ʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʥʝʛʦ-
ʟʘʜʝʨʞʘʥʠʝ, ʨʘʥʥʝʚʝʩʝʥʥʝʝ ʙʦʨʦʥʦʚʘʥʠʝ, ʙʦʨʦʟʜʦʚʘʥʠʝ ʠ ɦ ʝʣʝʚʘʥʠʝ ʧʦʣʝʡ, ʙʦʨʴʙʘ ʩ ɻ ʨʦʟʠʝʡ ʧʦʯʚ.

ʏʝʨʥʦʟʝʤʳ ʁ ʞʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʥʝʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʢʘʨʙʦʥʘʪʦʚ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ
ʚʠʜʝ ʙʝʣʦʛʣʘʟʢʠ, ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʛʠʧʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ
ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ ʩ ʧʨʦʬʠʣʝʤ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.

ɻʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ɸ ʤʦʱʥʦʩʪʴʶ 20-30 ʩʤ, ʩʝʨʦʛʦ ʮʚʝʪʘ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʦʣʝʝ ʩʚʝʪʣʳʡ, ʩʣʦ-
ʝʚʘʪʳʡ, ʥʠʞʝ ʢʦʤʢʦʚʘʪʳʡ, ʧʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʧʦʩʪʝʧʝʥʥʳʡ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʨʝ-
ʜʝʣʘʭ 4-6 %. ʀʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ɺ ʤʦʱʥʦʩʪʴʶ 20-25 ʩʤ, ʩʝʨʳʡ, ʥʦ ʙʦʣʝʝ ʩʚʝʪʣʳʡ, ʩ ʢʘʰʪʘʥʦ-
ʚʳʤ ʠʣʠ ʙʫʨʳʤ ʦʪʪʝʥʢʦʤ, ʫʧʣʦʪʥʝʥʥʳʡ, ʢʨʫʧʥʦʢʦʤʢʦʚʘʪʳʡ, ʩ ʪʨʝʱʠʥʘʤʠ ʧʦ ʚʝʨʪʠʢʘʣʠ. ɺ ʥʝʤ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʚʩʢʠʧʘʥʠʝ ʦʪ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʦʚ ɸ+ɺ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 60-70 ʩʤ.
ɻʦʨʠʟʦʥʪ ʉ (ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ) ʙʫʨʦʚʘʪʦ-ʧʘʣʝʚʦʛʦ ʮʚʝʪʘ, ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥ, ʩ ʥʘʣʠʯʠʝʤ ʙʝʣʦʛʣʘʟʢʠ
ʚ ʚʠʜʝ ʧʷʪʝʥ, ʩ ʛʣʫʙʠʥʳ 120 ʩʤ ʦʪʤʝʯʘʶʪʩʷ ʜʨʫʟʳ ʛʠʧʩʘ.

ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʦʜʪʠʧʦʚ ʯʝʨʥʦʟʝʤʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ
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ʜʨʫʛʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʪʝʢʘʥʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʏʝʨʥʦʟʝʤʳ ʘʟʠʘʪʩ-
ʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʯʝʨʥʦʟʝʤʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʛʣʫʙʦʢʦʡ
ʷʟʳʢʦʚʘʪʦʩʪʴʶ, ʥʝʧʨʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʴʶ ʠ ʫʧʣʦʪʥʝʥʥʳʤ ʠʣʣʶʚʠʘʣʴʥʳʤ ʛʦʨʠʟʦʥ-
ʪʦʤ. ʆʜʥʘʢʦ ʠʭ ʦʙʲʝʜʠʥʷʶʪ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠʝ ʩʚʷʟʘʥʦ ʩ ʣʝʩʩʦʤ,
ʧʨʦʥʠʟʘʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʝʨʝʛʥʦʝʤ; ʚʩʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʝ, ʦʙʦʛʘʱʝʥʥʦʡ ʠʟ-
ʚʝʩʪʴʶ; ʪʝʤʥʘʷ ʦʢʨʘʩʢʘ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʫʤʫʩʘ (ʧʝʨʝ-
ʛʥʦʷ); ʟʝʨʥʠʩʪʘʷ ʠ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ; ʢʘʨʙʦʥʘʪʥʳʡ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ; ʥʘʣʠʯʠʝ
ʭʦʜʦʚ ʟʝʤʣʝʨʦʝʚ-ʛʨʳʟʫʥʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʢʨʦʪʦʚʠʥʘʤʠ. ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʥʠ-
ʤʘʶʪ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ.

ʊʘʙʣʠʮʘ 21 – ʉʚʦʡʩʪʚʘ ʯʝʨʥʦʟʝʤʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʮʠʪ. ʧʦ [7])
ʏʝʨʥʦʟʝʤʳ

ʉʚʦʡʩʪʚʘ ʦʧʦʜʟʦʣʝʥ-
ʥʳʝ

ʚʳʱʝʣʦ-
ʯʝʥʥʳʝ ʪʠʧʠʯʥʳʝ ʦʙʳʢʥʦ-

ʚʝʥʥʳʝ ʶʞʥʳʝ

ʄʦʱʥʦʩʪʴ
ɸ+ɸɺ, ʩʤ 50-70 70-100 70-130 60-80 40-60

ɻʫʤʫʩ ʚ ʛʦʨʠʟ.
ɸ, % 5-8 7-9 8-12 6-8 4-6

ɽʂʆ, ʤʛ-ʵʢʚ./
100 ʛ ʧʦʯʚʳ 30-40 40-50 40-70 35-45 30-35

ʆʙʤʝʥʥʳʝ
ʢʘʪʠʦʥʳ

ʉʘ2+, Mg2+

H+
ʉʘ2+, Mg2+

H+
ʉʘ2+, Mg2+ ʉʘ2+, Mg2+

Na+
ʉʘ2+, Mg2+

Na+

V, % 80-95 80-95 ʙʦʣʝʝ 90 100 100
ʨʅ ʚʦʜʥ. 5,5-6,5 6,0-6,5 6,8-7,0 7,0-7,3 7,0-7,3
ɻʣʫʙʠʥʘ ʚʩʢʠʧʘ-
ʥʠʷ, ʩʤ 130-150 100-120 70-100 60-80 30-50

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 21 ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʦʧʦʜʟʦʣʝʥʥʳʭ
ʯʝʨʥʦʟʝʤʦʚ ʢ ʪʠʧʠʯʥʳʤ, ʘ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʢ ʁ ʞʥʳʤ. ɺ ʪʘʢʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʤʝʥʷʶʪʩʷ ʩʦʜʝʨ-
ʞʘʥʠʝ ʛʫʤʫʩʘ ʠ ʝʤʢʦʩʪʴ ʦʙʤʝʥʘ ʢʘʪʠʦʥʦʚ ɽʂʆ. ɺʦ ʚʩʝʭ ʧʦʜʪʠʧʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʪʠʦʥʳ ʢʘʣʴʮʠʷ ʠ
ʤʘʛʥʠʷ, ʦʜʥʘʢʦ, ʥʘʨʷʜʫ ʩ ʥʠʤʠ, ʚ ʦʧʦʜʟʦʣʝʥʥʳʭ ʠ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʢ ʥʠʤ ʜʦʙʘʚʣʷʝʪʩʷ
ʢʘʪʠʦʥ ʚʦʜʦʨʦʜʘ, ʘ ʚ ʦʙʳʢʥʦʚʝʥʥʳʭ ʠ ʁ ʞʥʳʭ – ʢʘʪʠʦʥ ʥʘʪʨʠʷ. ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ
ʫ ʚʩʝʭ ʧʦʜʪʠʧʦʚ ʚʳʩʦʢʘʷ, ʥʦ ʥʘʠʙʦʣʴʰʝʡ (100%) ʦʥʘ ̫ ʚʣʷʝʪʩʷ ʫ ʦʙʳʢʥʦʚʝʥʥʳʭ ʠ ʁ ʞʥʳʭ ʯʝʨʥʦʟʝ-
ʤʦʚ. ʆʧʦʜʟʦʣʝʥʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ, ʚ ʩʚʷʟʠ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʢʘʪʠʦʥʘ ʚʦʜʦʨʦʜʘ ʚ ʇʇʂ,
ʠʤʝʶʪ ʩʣʘʙʦʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʅ 5,5-6,5), ʦʩʪʘʣʴʥʳʝ ʧʦʜʪʠʧʳ – ʥʝʡʪʨʘʣʴʥʫʁ  ʠ
ʩʣʘʙʦʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ. ʅʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦ ʢʘʨʙʦʥʘʪʳ ʟʘʣʝʛʘʶʪ ʚ ʦʧʦʜʟʦʣʝʥʥʳʭ ʠ ʚʳʱʝʣʦʯʝʥʥʳʭ
ʯʝʨʥʦʟʝʤʘʭ (120-150 ʩʤ), ʚ ʦʩʪʘʣʴʥʳʭ ʤʝʥʝʝ ʛʣʫʙʦʢʦ, ʦʩʦʙʝʥʥʦ ʚ ʁ ʞʥʳʭ (30-50 ʩʤ). ɺ ʨʝʟʫʣʴʪʘʪʝ
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʣʫʯʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ, ʦʙʣʘʜʘʶʪ ʯʝʨʥʦʟʝ-
ʤʳ ʪʠʧʠʯʥʳʝ.

ɻʫʤʫʩ ʚʩʝʭ ʧʦʜʪʠʧʦʚ ʯʝʨʥʦʟʝʤʘ ʦʙʦʛʘʱʝʥ ʛʫʤʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ: ʉ ʛʢ : ʉʬʢ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ 1,7-2,5. ʀʟ ʤʠʥʝʨʘʣʦʚ ʚ ʥʠʭ ʙʦʣʴʰʝ ʧʝʨʚʠʯʥʳʭ, ʘ ʩʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʩʦʜʝʨʞʘʪʩʷ ʤʠʥʝʨʘʣʳ
ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʡ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʩʣʶʜʳ, ʚʝʨʤʠʢʫʣʠʪ ʠ ʜʨ. ʏʝʨʥʦʟʝʤʳ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝ-
ʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʠʤʝʶʪ ʨʳʭʣʦʝ ʩʣʦʞʝʥʠʝ, ʚʳʩʦʢʠʝ
ʚʣʘʛʦʝʤʢʦʩʪʴ, ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʭʦʨʦʰʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʙʱʘʷ ʧʦʨʦʟʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 50-60%,
ʧʣʦʪʥʦʩʪʴ 1,0-1,3 ʛ/ʩʤ3, ʪʦ ʝʩʪʴ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʝʨʥʦʟʝʤʦʚ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ɺ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʩʠʣʴʥʦ ʨʘʟʚʠʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʳʨʘʱʠʚʘʶʪʩʷ ʚʩʝ
ʦʩʥʦʚʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʝʨʥʦʚʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʤʘʩʣʠʯʥʳʝ, ʩʘʭʘʨ-
ʥʘʷ ʩʚʝʢʣʘ, ʣʝʥ-ʢʫʜʨʷʰ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʷ, ʦʚʦʱʥʳʝ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʠ ʜʨ.

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʧʦʣʝʚʳʭ ʠ ʦʚʦʱʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʚ ʧʦʯʚʫ ʧʦʩʪʫʧʘʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ
ʦʧʘʜʘ (ʧʦʞʥʠʚʥʳʭ ʠ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ), ʥʝ ʙʦʣʝʝ 4-5 ʪ/ʛʘ ʚ ʛʦʜ, ʠʩʪʦʯʥʠʢʦʚ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ
ʛʫʤʫʩʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʠʪʦʛʝ ʩʥʠʞʘʝʪʩʷ ʠʭ ʧʣʦʜʦʨʦʜʠʝ, ʫʭʫʜʰʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩ-
ʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʪʨʫʢʪʫʨʘ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ, ʧʦʵʪʦʤʫ ʥʘ ʯʝʨʥʦʟʝʤʘʭ
ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʷʜ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ: ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ
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ʧʦʯʚʳ, ʞʝʣʘʪʝʣʴʥʦ ʙʝʟʦʪʚʘʣʴʥʘʷ; ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ; ʧʨʠ ʥʘʣʠʯʠʠ
ʢʠʩʣʳʭ ʧʦʯʚ ʠʭ ʠʟʚʝʩʪʢʦʚʘʥʠʝ; ʧʨʠʝʤʳ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʝ; ʦʨʦʰʝʥʠʝ;
ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʥʦʟʝʤʘ.
2. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ.
3. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʯʝʨʥʦʟʝʤʦʚ.
4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʯʝʨʥʦʟʝʤʦʚ ʧʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ.
5. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʯʝʨʥʦʟʝʤʦʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ.
6. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʯʝʨʥʦʟʝʤʦʚ ʧʦ ʧʦʜʪʠʧʘʤ.
7. ʂʘʢʦʡ ʧʦʜʪʠʧ ʯʝʨʥʦʟʝʤʦʚ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʠʤ ʧʣʦʜʦʨʦʜʠʝʤ?
8. ʂʘʢʠʝ ʩʚʦʡʩʪʚʘ ̫ ʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʧʦʜʪʠʧʦʚ ʯʝʨʥʦʟʝʤʘ?
9. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʨʥʦʟʝʤʦʚ.
10. ʂʘʢʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʯʝʨʥʦʟʝʤʘʭ?

ʃʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ

ʃʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ, ʠʥʘʯʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ ʧʦʯʚʳ ʟʘʧʘʜʠʥ, ʪʝʤʥʦʮʚʝʪʥʳʝ ʧʦʯʚʳ, ʜʦ-
ʣʠʥʥʳʝ ʧʦʯʚʳ, h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ ʩʨʝʜʠ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ.
ʇʣʦʱʘʜʴ ʠʭ ʦʢʦʣʦ 21 ʤʣʥ. ʛʘ. ʆʥʠ ʧʨʠʫʨʦʯʝʥ  rʢ ʥʝʜʨʝʥʠʨʦʚʘʥʥʳʤ ʨʘʚʥʠʥʘʤ, ʢ ʧʦʥʠʞʝʥʥʳʤ ɻ ʣʝʤʝʥ-
ʪʘʤ ʨʝʣʴʝʬʘ – ʩʢʣʦʥʘʤ, ʜʝʧʨʝʩʩʠʷʤ, ʣʦʱʠʥʘʤ, ʣʠʤʘʥʘʤ.

ʕʪʠ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ ʧʨʠ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʟʘ ʩʯʝʪ ʚʨʝʤʝʥʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ
ʩ ʧʦʚʳʰʝʥʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ, ʧʘʚʦʜʢʦʚʦʛʦ ʟʘʪʦʧʣʝʥʠʷ, ʟʘ ʩʯʝʪ ʧʦʜʧʠʪʳʚʘʥʠʷ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦ-
ʚʳʤʠ ʚʦʜʘʤʠ, ʠʣʠ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ.

ɼʣʷ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʩʚʦʡʩʪʚʝʥʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ ʩ ʧʨʦʤʘʯʠʚʘʥʠʝʤ ʧʨʦʬʠʣʷ ʥʘ
ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʠ ʧʝʨʠʦʜʦʚ ʩ ʧʦʜʪʷʛʠʚʘʥʠʝʤ ʚʣʘʛʠ ʙʣʠʞʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ
ʧʦʩʪʦʷʥʥʦʤ ʧʦʜʧʠʪʳʚʘʥʠʠ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʚ ʪʝʯʝʥʠʝ ʧʦʯʪʠ ʚʩʝʛʦ
ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. ɻʣʫʙʠʥʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʣʠ ʩʝʟʦʥʥʦʡ ʚʝʨʭʦʚʦʜʢʠ ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʫʨʦʚʥʝ
3-7 ʤ, ʥʦ ʚ ʩʫʭʠʝ ʧʝʨʠʦʜʳ ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ ʛʣʫʙʞʝ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ ʤʦʛʫʪ ʠʩʯʝʟʥʫʪʴ ʧʨʠ-
ʟʥʘʢʠ, ʦʪʣʠʯʘʶʱʠʝ ʠʭ ʦʪ ʘʚʪʦʤʦʨʬʥʳʭ ʯʝʨʥʦʟʝʤʦʚ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʣʫʛʦʚʦ-ʯʝʨʥʦ-
ʟʝʤʥʳʭ ʧʦʯʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠ  ̫ʠʭ ʟʘʣʝʛʘʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥ-
ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.

ʃʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʄʦʟʜʦʢ-
ʩʢʦʤ ʨʘʡʦʥʝ ʠ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʛʦʨʥʳʭ ʨʝʢ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʦ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʡ ʧʨʝʜʛʦʨʥʦʡ
ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʝ ʩʨʝʜʠ ʨʘʟʥʳʭ ʧʦʜʪʠʧʦʚ ʯʝʨʥʦʟʝʤʦʚ. ɺ ʄʦʟʜʦʢʩʢʦʤ ʨʘʡʦʥʝ ʦʥʠ ʟʘʣʝʛʘʶʪ ʚ ʚʠʜʝ
ʢʦʤʧʣʝʢʩʦʚ ʩ ʯʝʨʥʦʟʝʤʘʤʠ, ʘ ʥʘ ʨʘʚʥʠʥʝ – ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʢʦʥʪʫʨʘʤʠ. ʈʘʟʣʠʯʘʶʪ ʣʫʛʦʚʘʪʦ-
ʯʝʨʥʦʟʝʤʥʳʝ ʠ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʚʳʱʝʣʦʯʝʥʥʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʛʣʫʙʦʢʦʟʘʩʦʣʝʥʥʳʝ, ʧʨʠʯʝʤ ʧʦʩ-
ʣʝʜʥʠʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʄʦʟʜʦʢʩʢʦʤ ʨʘʡʦʥʝ [5].

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʦʯʚʳ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʥʘʧʦʤʠʥʘʶʪ ʪʝ ʧʦʯʚʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʥʠ ʩʬʦʨʤʠ-
ʨʦʚʘʣʠʩʴ. ʆʪ ʥʠʭ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴʶ, ʥʘʣʠʯʠʝʤ ʦʛʣʝʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʦʣʝʝ
ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ; ʚʳʱʝʣʦʯʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ
ʚʳʱʝʣʦʯʝʥʥʦʩʪʴʶ ʢʘʨʙʦʥʘʪʦʚ, ʘ ʩʨʝʜʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʠ ʁ ʞʥʳʭ ʯʝʨʥʦʟʝʤʦʚ – ʩʦʣʦʥʮʝʚʘʪʦʩʪʴʶ.

ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʯʝʨʥʦʟʝʤʘʤ, ʦʪʣʠ-
ʯʘʶʪʩʷ ʦʪ ʥʠʭ ʙʦʣʝʝ ʪʝʤʥʦʡ ʦʢʨʘʩʢʦʡ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʦʚʳʰʝʥʥʦʡ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴʶ, ʟʘ-
ʤʝʪʥʦʡ ʨʘʩʪʷʥʫʪʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʥʘʣʠʯʠʝʤ ʦʛʣʝʝʥʠʷ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ.

ʇʨʦʬʠʣʴ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ:
ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʦ-ʩʝʨʳʡ, ʧʦʯʪʠ ʯʝʨʥʳʡ, ʨʳʭʣʳʡ, ʟʝʨʥʠʩʪʦʡ ʠʣʠ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩ-

ʪʦʡ ʩʪʨʫʢʪʫʨʳ.
ɸɺ – ʥʠʞʥʠʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʛʨʫʙʦ-ʟʝʨʥʠʩʪʦʡ ʠʣʠ ʢʦʤ-

ʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ ʧʩʝʚʜʦʤʠʮʝʣʠʷ.
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ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ – 35-70 ʩʤ, ʠʥʦʛʜʘ ʜʦ 120 ʩʤ.
ɺ – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ, ʥʝʦʜʥʦʨʦʜʥʦ ʦʢʨʘʰʝʥ, ʙʫʨʳʡ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʤʥʦ-ʩʝʨʳʭ ʠ

ʙʫʨʦ-ʩʝʨʳʭ ʛʫʤʫʩʦʚʳʭ ̫ ʟʳʢʦʚ; ̫ ʟʳʢʠ ʦʧʫʩʢʘʶʪʩʷ ʜʦ ʛʣʫʙʠʥʳ 100 ʩʤ; ʩʪʨʫʢʪʫʨʘ ʦʨʝʭʦʚʘʪʦ-ʧʨʠʟʤʘ-
ʪʠʯʝʩʢʘʷ, ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ ʧʩʝʚʜʦʤʠʮʝʣʠʷ ʠ ʦʙʱʝʡ ʧʨʦʧʠʪʢʠ.

ʉʢ – ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ ʧʘʣʝʚʦʛʦ ʮʚʝʪʘ ʩʦ ʩʣʝʜʘʤʠ ʦʛʣʝʝʥʠʷ ʚ ʚʠʜʝ ʨʞʘʚʦ-ʦʭʨʠʩʪʳʭ ʧʷʪʝʥ ʠ
ʧʨʦʞʠʣʦʢ, ʩ ʚʳʜʝʣʝʥʠʷʤʠ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ ʦʙʱʝʡ ʧʨʦʧʠʪʢʠ, ʧʩʝʚʜʦʤʠʮʝʣʠʷ, ʧʨʠʤʘʟʦʢ.

ʇʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʯʝʨʥʦʟʝ-
ʤʘʤʠ, ʚʳʩʦʢʦʧʣʦʜʦʨʦʜʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʣʦʥʯʘʢʦʚʳʭ ʠ ʩʦʣʦʥʮʝʚʘʪʳʭ ʨʦʜʦʚ; ʧʦ ʫʨʦʚʥʶ ʧʣʦʜʦʨʦ-
ʜʠʷ ʩʪʦʷʪ ʚʳʰʝ ʯʝʨʥʦʟʝʤʦʚ.

ʃʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚ  rʄʦʟʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ ʤʘʣʦʛʫʤʫʩʥʳʝ (2,9-3,5%), ʩʨʝʜʥʝʤʦʱʥʳʝ, ʚʩʢʠ-
ʧʘʶʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʛʣʫʙʠʥʳ 170 ʩʤ ʟʘʩʦʣʝʥʥʳʝ.

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʥʠ ʣʝʛʢʦʛʣʠʥʠʩʪʳʝ, ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʦʢʦʣʦ
65%, ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʠʪʩʷ ʢʨʫʧʥʘʷ ʧʳʣʴ. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳ: ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 1,20-1,23 ʛ/ʩʤ3, ʫʜʝʣʴʥʘʷ – 2,65 ʛ/ʩʤ3; ʧʦ-
ʨʦʟʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, ʩʪʨʫʢʪʫʨʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʨʘʚʥʘ 82%, ʤʠʢʨʦʘʛʨʝʛʘʪʳ ʦʙʣʘ-
ʜʘʶʪ ʚʳʩʦʢʦʡ ʚʦʜʦʧʨʦʯʥʦʩʪʴʶ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʢʦʣʦ 3%, ʚ ʛʦʨʠʟʦʥʪʝ
ɺʉ 0,4%, ʪʦ ʝʩʪʴ ʩ ʛʣʫʙʠʥʦʡ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʢʘʪʠʦʥʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚ-
ʥʝ 25-26 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʩ ʛʣʫʙʠʥʦʡ ʧʘʜʘʝʪ ʜʦ 13 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ
ʨʘʩʪʚʦʨʘ ɦ ʝʣʦʯʥʘʷ – ʨʅ ʚʦʜʥ. ʦʢʦʣʦ 8,5.

ʈʘʚʥʠʥʥʳʝ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʟʜʦʢʩʢʠʭ ʠ
ʜʘʞʝ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴʶ (7-8%), ʥʝʙʦʣʴʰʠʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ (0,35 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ) ʠ ʩʣʘʙʦʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʧʦʯʚʝʥʥʦʛʦ ʨʘ-
ʩʪʚʦʨʘ (ʨʅʩʦʣ. 5,8).

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʦʯʚʳ ̫ ʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʜʦʨʦʜʥʳʤʠ ʠ h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩ-
ʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʮʝʣʴʶ ʚʳʨʘʱʠʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ
ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʘʚʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ  rʠ ʜʨʫʛʠʭ
ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ.
2. ʏʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ?
3. ʂʘʢʠʝ ʛʦʨʠʟʦʥʪʳ ʚʳʜʝʣʷʶʪʩʷ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ?
4. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ?
5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʄʦʟʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ.
6. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʦʪʣʠʯʠʷ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʨʘʚʥʠʥʳ ʦʪ ʤʦʟʜʦʢʩʢʠʭ?

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʠʭ ʩʪʝʧʝʡ ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʧʦʷʩʘ. ʆʥʠ ʟʘʥʠ-
ʤʘʶʪ ʦʙʰʠʨʥʫʁ  ʪʝʨʨʠʪʦʨʠʶ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 107 ʤʣʥ. ʛʘ, ʪ. ʝ. 4,8% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ .r ʆʥʠ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ h ʠʨʦʢʦʡ ʧʦʣʦʩʦʡ ʦʪ ɼʫʥʘʷ ʧʦ ʁ ʛʫ ʄʦʣʜʘʚʠʠ, ʋʢʨʘʠʥʳ, ʚ ʂʨʳʤʫ, ɺʦʩʪʦʯʥʦʤ ʇʨʝʜʢʘʚʢʘ-
ʟʴʝ, ʈʦʩʪʦʚʩʢʦʡ, ɺʦʣʛʦʛʨʘʜʩʢʦʡ, ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʯʘʩʪʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʉʨʝʜʥʝʤ ʠ
ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ, ʂʘʟʘʭʩʪʘʥʝ ʠ ʜʘʣʝʝ ʦʪʜʝʣʴʥʳʤʠ ʦʩʪʨʦʚʘʤʠ ʚ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥʘʭ (ʄʠʥʫʩʠʥ-
ʩʢʘʷ, ʊʫʚʠʥʩʢʘʷ) ʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ (ʂʫʣʫʥʜʠʥʩʢʘʷ ʩʪʝʧʴ), ɿʘʙʘʡʢʘʣʴʝ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʘ ʥʘ
ʶʛ ʦʪʤʝʯʘʶʪ 3 ʧʦʜʪʠʧʘ ɻ ʪʠʭ ʧʦʯʚ – ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ, ʢʘʰʪʘʥʦʚʳʝ ʠ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ; ʚ ʟʦʥʝ
ʩʫʭʠʭ ʩʪʝʧʝʡ ʥʘʨʷʜʫ ʩ ʥʠʤʠ h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʩʦʣʦʥʮʳ,
ʩʦʣʦʥʯʘʢʠ (ʦʢʦʣʦ 30%).

ɿʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ (ʟʦʥʘ ʩʫʭʠʭ ʩʪʝʧʝʡ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʭʠʤ ʢʦʥʪʠʥʝʥ-
ʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ ʩ ʞʘʨʢʠʤ, ʩʫʭʠʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʣʝʪʦʤ ʠ ʭʦʣʦʜʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʩʥʝʞ-
ʥʦʡ ʟʠʤʦʡ. ʉ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ, ʩ ʩʝʚʝʨʘ ʥʘ ʁ ʛʦ-ʚʦʩʪʦʢ
ʚʦʟʨʘʩʪʘʝʪ ʟʘʩʫʰʣʠʚʦʩʪʴ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ 9°ʉ, ʚ ʘʟʠʘʪʩ-
ʢʦʡ ʯʘʩʪʠ – 2-3°ʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ 20-25°ʉ, ʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ -5° - 25°ʉ ʩʦʦʪ-
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ʚʝʪʩʪʚʝʥʥʦ. ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 180 ʜʦ 110 ʜʥʝʡ, ʘ ʩʫʤʤʘ ʘʢʪʠʚ-
ʥʳʭ ʪʝʤʧʝʨʘʪʫʨ – ʦʪ 3500 ʜʦ 1600°ʉ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 350-400 ʤʤ,
ʢ ʁ ʛʫ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 250-300, ʢ ʚʦʩʪʦʢʫ – ʜʦ 200-300 ʤʤ. ʀʩʧʘʨʷʝʤʦʩʪʴ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʦʩʘʜʢʘ-
ʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʩ ʩʝʚʝʨʘ ʥʘ ʁ ʛ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,45 ʜʦ 0,25. ʇʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠ-
ʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʟʦʥʝ ʦʢʘʟʳʚʘʶʪ ʩʫʭʦʚʝʠ.

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʨʘʟʨʝʞʝʥʥʦʡ ʥʠʟʢʦʨʦʩʣʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʫʭʠʭ ʩʪʝʧʝʡ
(ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ 25-30 ʩʤ). ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʝʦʜʥʦʨʦʜʥʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ. ʉ ʩʝʚʝʨʘ ʥʘ ʁ ʛ
ʜʨʫʛ ʜʨʫʛʘ ʩʤʝʥʷʶʪ ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʳʝ, ʧʦʣʳʥʥʦ-ʪʠʧʯʘʢʦʚʳʝ ʠ ʪʠʧʯʘʢʦʚʦ-ʧʦʣʳʥʥʳʝ ʩʪʝʧʠ. ɺ
ʧʦʜʟʦʥʝ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʝʧʠ ʠʟ ʤʝʣʢʦʜʝʨʥʠʩʪʳʭ ʟʣʘʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ
ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʚʳʣʠ, ʪʠʧʯʘʢ, ʪʦʥʢʦʥʦʛ, ʩ ʧʨʠʤʝʩʴʶ ʨʘʟʥʦʪʨʘʚʴʷ. ɺ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʥʘʨʷʜʫ ʩʦ
ʟʣʘʢʘʤʠ, ʧʦʷʚʣʷʝʪʩʷ ʧʦʣʳʥʴ, ʧʠʞʤʘ. ɺ ʟʦʥʝ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʳʥʠ ʧʨʠ ʫʯʘ-
ʩʪʠʠ ʟʣʘʢʦʚ, ɻ ʬʝʤʝʨʦʚ ʠ ɻ ʬʝʤʝʨʦʠʜʦʚ. ʉʨʝʜʠ ɻ ʬʝʤʝʨʦʚ ʦʩʦʙʝʥʥʦ h ʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʷʪʣʠʢ ʣʫ-
ʢʦʚʠʯʥʳʡ, ʪʶʣʴʧʘʥʳ, ʠʨʠʩʳ ʠ ʜʨ.; ʧʨʦʠʟʨʘʩʪʘʶʪ ʠ ʢʩʝʨʦʬʠʪʥʳʝ ʢʫʩʪʘʨʥʠʢʠ – ʢʘʨʘʛʘʥ, ʩʧʠʨʝʷ. ʅʘ
ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʳʥʴ, ʧʨʫʪʥʷʢ, ʨʦʤʘʰʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʧʘʜʘ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ, 2-4 ʪ/ʛʘ ʚ ʛʦʜ; ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪʩʷ 100-160 ʢʛ/ʛʘ ʟʦʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠ ʦʪ
20 ʜʦ 40 ʢʛ/ʛʘ ʘʟʦʪʘ. ʅʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ
ʥʝʩʢʦʣʴʢʦ ʙʦʛʘʯʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʳʨʝʡʥʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʠ ʢʦʚʳʣʴʥʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ
ʩ ʧʨʠʤʝʩʴʶ ʧʦʣʳʥʠ ʧʦʣʝʚʦʡ, ʧʝʩʯʘʥʦʡ, ʤʝʪʝʣ ʯɹʘʪʦʡ.

ɺ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʨʝʦʙʣʘʜʘʝʪ ʨʘʚʥʠʥʥʳʡ ʠʣʠ ʩʣʘʙʦʚʦʣʥʠʩʪʳʡ ʨʝʣʴʝʬ ʩ ʥʘʣʠʯʠʝʤ ʙʦʣʴ-
ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʣʦʩʢʠʭ ʟʘʧʘʜʠʥ, ʣʠʤʘʥʦʚ, ʧʘʜʠʥ. ɺ ɻ ʪʠʭ ʧʦʥʠʞʝʥʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʣʝʛʘʶʪ ʟʘʩʦ-
ʣʝʥʥʳʝ ʧʦʯʚʳ. ʇʦʥʠʞʝʥʠʷ ʥʝ ʠʤʝʶʪ ʩʪʦʢʘ ʠ ʩʣʘʙʦ ʜʨʝʥʠʨʦʚʘʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʙʦʣʘʯʠʚʘʥʠʶ.
ʅʘ ʟʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʘ ʂʫʣʫʥʜʠʥʩʢʘʷ ʚʧʘʜʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ
ʜʝʣʴʪʦʚʦ-ʪʝʨʨʘʩʦʚʫʶ ʨʘʚʥʠʥʫ.

 ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʝ ʣʸʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, ʣʸʩʩʳ, ʟʘʩʦʣʝʥ-
ʥʳʝ ʩʫʛʣʠʥʢʠ ʠ ʛʣʠʥʳ, ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʘʣʦʢʘʨʙʦʥʘʪʥʳʭ ʤʝʨʛʝ-
ʣʝʡ, ɻ ʣʶʚʦ-ʜʝʣʶʚʠʡ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʦʜʩʪʠʣʘʝʤʳʝ ʤʦʨʩʢʠʤʠ ʟʘ-
ʩʦʣʝʥʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʩʢʝʣʝʪʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʩʫʛʣʠʥʢʠ, ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʪʨʝʪʠʯʥʳʝ ʟʘʩʦʣʝʥʥʳʝ ʧʦ-
ʨʦʜʳ ʠ ʜʨ. ʅʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ʤʦʨʩʢʠʝ ʦʪʣʦ-
ʞʝʥʠʷ ʠ ʧʨʠʢʨʳʚʘʶʱʠʝ ʠʭ ʤʘʣʦʤʦʱʥʳʝ ɻ ʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ.

ʆʙʨʘʟʦʚʘʥʠʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʠ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞ-
ʥʝʥʠʷ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʩʫʭʠʭ ʩʪʝʧʝʡ ʜʘʝʪ ʥʝʙʦʣʴʰʦʡ ʝʞʝʛʦʜʥʳʡ ʦʧʘʜ. ʈʘʟʣʦʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴ-
ʥʳʭ ʦʩʪʘʪʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʚ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʤʝʥʴʰʝʤʫ ʥʘʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʨʦ-
ʤʘʯʠʚʘʥʠʶ ʧʦʯʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʟ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʚʳʤʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ
ʩʦʣʠ, ʘ ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʠ ʩʫʣʴʬʘʪʳ ʢʘʣʴʮʠʷ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʥʠʟ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ
ʛʣʫʙʠʥʫ. ʈʘʟʣʦʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʧʦʣʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘ-
ʚʝ ʢʨʝʤʥʠʡ, ʤʘʛʥʠʡ, ʧʦʣʫʪʦʨʥʳʝ ʦʢʩʠʜʳ ʠ ɦ ʝʣʦʯʥʳʝ ʤʝʪʘʣʣʳ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ
ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʨʦʪʝʢʘʶʪ ʪʝ ʞʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʠ ʚ ʯʝʨʥʦʟʝʤʦʦʙʨʘʟʦʚʘ-
ʥʠʠ ʩ ʪʦʡ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʝ, ʧʦʵʪʦʤʫ ʜʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ ʚʳʨʘ-
ʞʝʥ ʩʣʘʙʝʝ. ɺ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ, ʥʘʨʷʜʫ ʩ ʜʝʨʥʦʚʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʨʦʪʝʢʘʝʪ ʩʦʣʦʥʮʦʚʳʡ
ʧʨʦʮʝʩʩ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʟʦʥʘʣʴʥʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʦʣʦʩʝ ʩʫʭʠʭ ʩʪʝʧʝʡ ʭʘʨʘʢ-
ʪʝʨʥʦ ʥʘʣʦʞʝʥʠʝ ʩʦʣʦʥʮʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʜʝʨʥʦʚʳʡ. ʉʪʝʧʝʥʴ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʩ ʩʝʚʝʨʘ
ʥʘ ʶʛ ʦʪ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʢ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤ, ʘ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ
(ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ) ʚ ɻ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʧʘʜʘʝʪ.

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ̫ ʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ
ʢʦʤʧʣʝʢʩʥʦʩʪʴ, ʢʦʪʦʨʘʷ ̫ ʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʨʦʨʝʣʴʝʬʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʛʦ ʨʘʟ-
ʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʫʚʣʘʞʥʝʥʠʷ ʠ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ, ʚʳʟʳʚʘʶʱʠʭ ʧʷʪʥʠʩʪʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚ.

ʇʦʯʚʳ ʪʷʞʝʣʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ,
ʧʦʯʚʳ ʧʝʩʯʘʥʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʩʦʣʦʥʮʝʚʘʪʳ ʠʣʠ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳ.

ʇʨʦʬʠʣʴ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ (ʨʠʩ. 16):
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ʥʦʚʦʜʩʪʚʦ. ʅʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʣʫʯʰʠʝ ʩʦʨʪʘ ʪʚʝʨʜʦʡ ʧʰʝ-
ʥʠʮʳ, ʢʫʢʫʨʫʟʘ, ʧʨʦʩʦ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʙʘʭʯʝʚʳʝ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦ-
ʞʘʝʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʧʦʯʚʝ.

ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚ  rʠʤʝʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʦʜʥʳʡ ʨʝʞʠʤ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞ-
ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʦʨʦʰʝʥʠʠ ʠʣʠ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʦʣʫʯʝʥʠʠ ʚʣʘʛʠ ʦʪ ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʷ ʠ ʜʨʫʛʠʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ. ɹʝʟ ʧʦʣʠʚʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦ-
ʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʦ ɻ ʪʠ ʧʦʯʚʳ ʧʦʜʚʝʨʞʝʥʳ ʚʝʪʨʦʚʦʡ ɻ ʨʦʟʠʠ, ʧʦʵʪʦʤʫ ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ ʥʝʦʙ-
ʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.

ʅʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ɻ ʬʬʝʢʪʠʚʥʦ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ, ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʦ-
ʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. ʅʘ ʢʘʰʪʘʥʦʚʳʭ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʛʠʧʩʦʚʘ-
ʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʨʦʰʝʥʠʝʤ, ʪʨʘʚʦʩʝʷʥʠʝʤ (ʣʶʮʝʨʥʘ) ʠ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉʠʣʴ-
ʥʦʩʦʣʦʥʮʝʚʘʪʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʢʦʤʧʣʝʢʩʝ ʩʦʣʦʥʮʦʚ
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ.

ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ
ʩʝʚʝʨʥʦʡ ʧʦʜʟʦʥʝ ʩʫʭʠʭ ʩʪʝʧʝʡ, ʧʦʜ ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʦʡ ʠ ʪʠʧʯʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩ ʧʨʠʤʝ-
ʩʴʶ ʨʘʟʥʦʪʨʘʚʴʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ.

ʇʨʦʬʠʣʴ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ:
ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 25-40 ʩʤ, ʙʫʨʦʚʘʪʳʡ ʠʣʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʪʝʤʥʦ-ʩʝʨʳʡ, ʧʦʨʦ-

ʭʦʚʘʪʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ;
B1 – ʧʝʨʝʭʦʜʥʳʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ɸ+B1 – 40-60 ʩʤ, ʙʦʣʝʝ ̫ ʨʢʦʛʦ ʙʫʨʦʛʦ

ʠʣʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ;
ɺ2 – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥʥʳʡ, ʩ ʧʷʪʥʘʤʠ ʠ ʧʦʪʝʢʘʤʠ ʛʫʤʫʩʘ, ʧʣʦʪʥʳʡ,

ʧʨʠʟʤʦʚʠʜʥʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ;
ɺʉʂ – ʠʣʣʶʚʠʘʣʴʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ, ʞʝʣʪʦ-ʙʫʨʳʡ ʠʣʠ ʞʝʣʪʳʡ, ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʳ, ʧʣʦʪʥʳʡ, ʩ ʦʙʠʣʴʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ ʙʝʣʦʛʣʘʟʢʠ, ʩ ʦʢʦʥʯʘʥʠʝʤ ʚ ɻ ʪʦʤ ʛʦʨʠʟʦʥ-
ʪʝ ʪʝʤʥʳʭ ʛʫʤʫʩʦʚʳʭ ʟʘʪʝʢʦʚ;

ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 15-30 ʩʤ, ʙʫʨʦʚʘʪʦ-ʪʝʤʥʦ-ʩʝʨʳʡ ʠʣʠ ʩʝʨʳʡ ʩ ʢʘʰʪʘʥʦʚʳʤ
ʦʪʪʝʥʢʦʤ, ʧʦʨʦʭʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʠʣʠ ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ – ʙʝʩʩʪʨʫʢ-
ʪʫʨʥʳʡ;

B1 – ʧʝʨʝʭʦʜʥʳʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 10-25 ʩʤ, ʙʦʣʝʝ ̫ ʨʢʦʡ ʢʦʨʠʯʥʝʚʦʡ ʠʣʠ ʙʫʨʦʡ
ʦʢʨʘʩʢʠ, ʧʣʦʪʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʢʨʫʧʥʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ;

ʈʠʩ. 16. ʉʪʨʦʝʥʠʝ
ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ
ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.

ɺ2 – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥ, ʥʘ ʙʫʨʦʤ ʬʦʥʝ ʧʷʪ-
ʥʘ ʠ ʧʦʪʝʢʠ ʛʫʤʫʩʘ, ʢʦʤʢʦʚʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ;

ɺʉʂ(ʉʂ) – ʠʣʣʶʚʠʘʣʴʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 40-50 ʩʤ,
ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʡ ʠʣʠ ʞʝʣʪʳʡ ʩ ʚʳʜʝʣʝʥʠʷʤʠ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ ʙʝʣʦʛʣʘʟʢʠ,
ʦʨʝʭʦʚʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʣʦʪʥʳʡ, ʤʦʛʫʪ ʙʳʪʴ ʢʨʦʪʦʚʠʥʳ; ʩ
ʛʣʫʙʠʥʦʡ ʧʣʦʪʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʙʦʥʘʪʦʚ ʫʤʝʥʴʰʘʶʪʩʷ;

ʉʢ – ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ ʩ ʚʳʜʝʣʝʥʠʷʤʠ ʛʠʧʩʘ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ
110-200 ʩʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʳʭʣʝʝ ʠ ʚʣʘʞʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ; ʛʠʧʩ ʚ ʚʠʜʝ ʧʨʦ-
ʞʠʣʦʢ, ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʣʝʛʢʠʭ ʩʪʷʞʝʥʠʡ, ʧʣʦʪʥʳʭ ʢʨʫʧʥʦʢʨʠʩʪʘʣ-
ʣʠʯʝʩʢʠʭ ʜʨʫʟ; ʚʳʜʝʣʝʥʠʷ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʧʦʷʚʣʷʶʪʩʷ ʩ ʛʣʫʙʠ-
ʥʳ 150-200 ʩʤ.

ʉʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʶʪʩʷ. ɼʣʷ
ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʥʝʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (2-5%), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ
ʨʘʚʥʦʤʝʨʥʦʝ ʝʛʦ ʧʘʜʝʥʠʝ ʩ ʛʣʫʙʠʥʦʡ, ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʨʝ-
ʘʢʮʠʷ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ (pH 7,2-7,3) ʠ ʩʣʘʙʦʱʝʣʦʯʥʘ  ̫– ʥʠʞʥʠʭ. ɽʤʢʦʩʪʴ
ʧʦʛʣʦʱʝʥʠʷ – 13-35 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ, ʚ ʩʦʩʪʘʚʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦ-
ʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʝ 85-97% ʝʤʢʦʩʪʠ ʦʙ-
ʤʝʥʘ, 3-15% ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʧʦʛʣʦʱʝʥʥʳʡ ʥʘʪʨʠʡ.

ɺ ʥʝʩʦʣʦʥʮʝʚʘʪʳʭ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʣʘ ʠ ʧʦʣʫʪʦʨ-
ʥʳʭ ʦʢʩʠʜʦʚ ʨʘʚʥʦʤʝʨʥʦʝ. ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʩʪʝʧʝʥʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʠ ʦʩʦ-
ʣʦʜʝʥʠ  ̫ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʠʣʘ ʠ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ ʚ ʛʦʨʠʟʦʥʪʝ ɺ.

ɺ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ h ʠʨʦʢʦ ʨʘʟʚʠʪʦ ʟʝʨʥʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʞʠʚʦʪ-
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ʉʢ – ʤʘʪʝʨʠʥʩʢʘ  ̫ʧʦʨʦʜʘ ʩ ʚʳʜʝʣʝʥʠʷʤʠ ʛʠʧʩʘ, ʯʘʱʝ ʚʩʝʛʦ ʩ ʛʣʫʙʠʥ  r150-170 ʩʤ, ʠʥʦʛʜʘ 170-200 ʩʤ.
ɺʩʢʠʧʘʶʪ ʧʦʯʚ  rʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ ɸ. ɺʦʟʤʦʞʥʳ ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘ-

ʪʦʚ ʚ ʚʠʜʝ ʧʩʝʚʜʦʤʠʮʝʣʠʷ, ʙʝʣʦʛʣʘʟʢʠ, ʤʫʯʥʠʩʪʳʭ ʩʢʦʧʣʝʥʠʡ, ʧʨʦʧʠʪʦʯʥʳʭ ʧʷʪʝʥ, ʥʘʪʝʯʥʳʭ ʢʦʨʦʢ ʥʘ
ʱʝʙʥʝ (ʚ ʧʦʯʚʘʭ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ).

ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʛʣʠʥʠʩʪʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ ʩʦʜʝʨʞʘʪ ʚ ʚʝʨʭʥʝʤ
ʩʣʦʝ 0-15 ʩʤ ʜʦ 3,5-5% ʛʫʤʫʩʘ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ ʨʘʟʥʦʩʪʠ – 2,5-3%. ʈʝʘʢʮʠʷ ʧʦʯʚ
ʥʝʡʪʨʘʣʴʥʘʷ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʠ ɦ ʝʣʦʯʥʘʷ ʥʠʞʝ ʧʦ ʧʨʦʬʠʣʶ, ʝʤʢʦʩʪʴ ʦʙʤʝʥʘ –
25-35 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ; ʚ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ. ɺʘʣʦ-
ʚʦʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʜʥʦʨʦʜʝʥ ʧʦ ʧʨʦʬʠʣʶ.

ʇʦʯʚ  rʦʪʣʠʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴ-
ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦʜ ʧʦʩʝʚʳ ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʳ, ʧʨʦʩʘ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʧʦʜ
ʩʘʜʦʚʳʝ ʠ ʙʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ. ʆʪʟʳʚʯʠʚʳ ʥʘ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ, ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ.
ʅʫʞʜʘʶʪʩʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ.

ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʦʡ ʠʣʠ ʧʦʣʫ-
ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ.

ʇʨʦʬʠʣʴ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ:
ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ ʜʦ 15-18 ʩʤ, ʩʚʝʪʣʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ, ʯʝʰʫʡʯʘʪʦ-ʩʣʦʝʚʘ-

ʪʦʡ ʥʝʧʨʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʣʠ ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʨʳʭʣʳʡ; ʚ ʮʝʣʠʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʚʝʨʭʫ ʦʙʦʩʦʙʣʷʝʪʩʷ
ʩʣʠʪʥʘʷ, ʧʦʨʠʩʪʘʷ, ʭʨʫʧʢʘʷ ʢʦʨʦʯʢʘ, ʪʦʣʱʠʥʦʡ 3-8 ʩʤ;

ɺ – ʧʝʨʝʭʦʜʥʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 10-20 ʩʤ, ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʪʝʤʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʫʧʣʦʪʥʝʥ,
ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ; ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʧʦʢʨʳʪʳ ʙʣʝʩʪʷʱʝʡ ʢʦʨʦʯʢʦʡ;

ʉʢ – ʛʦʨʠʟʦʥʪ ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʚ ʬʦʨʤʝ ʙʝʣʦʛʣʘʟʢʠ, ʙʫʨʳʡ, ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ,
ʤʦʱʥʦʩʪʴʶ 45-85 ʩʤ, ʦʯʝʥʴ ʧʣʦʪʥʳʡ, ʩʤʝʥʷʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 80-120 ʩʤ ʙʦʣʝʝ ʨʳʭʣʦʡ ʪʦʣʱʝʡ ʤʘʪʝ-
ʨʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʚʳʜʝʣʝʥʠʷ ʛʠʧʩʘ ʠ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ.

ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ: ʙʦʣʝʝ ʩʚʝʪʣʘʷ ʩʝʨʦʚʘʪʦ-ʢʘʰʪʘʥʦʚʘʷ ʦʢʨʘʩʢʘ ʛʦʨʠʟʦʥʪʘ ɸ ʠ ʙʦʣʝʝ ʪʝʤʥʘʷ,
ʙʫʨʦʚʘʪʘʷ ʛʦʨʠʟʦʥʪʘ ɺ; ʩʣʦʝʚʘʪʦ-ʧʳʣʝʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʛʦʨʠʟʦʥʪʘ ɸ, ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ ʛʦʨʠʟʦʥʪʘ ɺ;
ʨʳʭʣʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ɸ , ʫʧʣʦʪʥʝʥʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ɺ, ʧʣʦʪʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʉ; ʚʩʢʠʧʘʥʠʝ ʚ ʥʠʞʥʝʡ
ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ ɺ, ʠʥʦʛʜʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ
ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ.

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ – 1,5-2,5%, ʨʝʘʢʮʠʷ ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ʢʥʠʟʫ ʩʪʘʥʦʚʠʪʩʷ
ʱʝʣʦʯʥʦʡ. ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʥʝʚʳʩʦʢʘʷ (15-25 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ), ʚ ʩʦʩʪʘʚʝ ʧʦʛʣʦʱʝʥʥʳʭ
ʦʩʥʦʚʘʥʠʡ ʦʪ 3 ʜʦ 15% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʘʪʨʠʡ. ʅʝʩʦʣʦʥʮʝʚʘʪʳʝ ʨʘʟʥʦʩʪʠ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ
ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ɺ ʩʦʣʦʥʮʝʚʘʪʳʭ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʥʘʢʦʧʣʝʥʠʝ
ʢʨʝʤʥʝʟʝʤʘ ʚ ʛʦʨʠʟʦʥʪʝ ɸ, ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ ʠ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʚ ʛʦʨʠʟʦʥʪʝ ɺ.

ʇʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʙʣʠʞʝ ʢ ʙʫʨʳʤ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʳʤ ʧʦʯʚʘʤ, ʘ
ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ – ʢ ʁ ʞʥʳʤ ʯʝʨʥʦʟʝʤʘʤ.

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʪʠʧ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʦʜʪʠʧʳ, ̫ ʚʣʷʝʪ-
ʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʪʘʙʣ.22).

ʊʘʙʣʠʮʘ 22 – ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ [7]

ʉʚʦʡʩʪʚʘ ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʂʘʰʪʘʥʦʚʳʝ ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ

ʄʦʱʥʦʩʪʴ ɸ+ɸɺ, ʩʤ
ɻʫʤʫʩ, %, ʜʣʷ ʛʣʠʥʠʩ-
ʪʳʭ ʠ ʩʫʛʣʠʥʠʩʪʳʭ ʚ
ʛʦʨ. ɸ
                ʚ ʛʦʨ. ɸʧʘʭ.
ʉʛʢ: ʉʬʢ
ɽʂʆ, ʤʛ-ʵʢʚ./100 ʛ
ʧʦʯʚʳ
ɻʣʫʙʠʥʘ ʚʩʢʠʧʘʥʠʷ ʦʪ
HCl,ʩʤ
ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ
ʛʠʧʩʘ ʠ ʚʦʜʦʨʘʩʪʚʦ-
ʨʠʤʳʭ ʩʦʣʝʡ, ʩʤ
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 20 ʚʠʜʥʦ, ʯʪʦ ʦʪ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʢ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʪ 45 ʜʦ 20 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʛʦʨʠʟʦʥ-
ʪʝ ɸ ʦʪ 5,0 ʜʦ 2,0%, ʚ ʛʦʨʠʟʦʥʪʝ ɸʧʘʭ. – ʦʪ 4,0 ʜʦ 2,0%, ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ: ʝʩʣʠ ʚ ʪʝʤʥʦ-
ʢʘʰʪʘʥʦʚʳʭ ʠ ʢʘʰʪʘʥʦʚʳʭ ʦʥʦ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʬʫʣʴʚʦʢʠʩʣʦʪ, ʪʦ ʚ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ
ʦʥʦ ʤʝʥʴʰʝ; ʝʤʢʦʩʪʴ ʦʙʤʝʥʘ ʢʘʪʠʦʥʦʚ ʩʥʠʞʘʝʪʩʷ ʦʪ 30-35 ʜʦ 15-20 ʤʛ-ʵʢʚ. /100 ʛ ʧʦʯʚʳ, ʚʩʢʠʧʘʥʠʝ
ʦʪ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʳ (35-40 ʩʤ), ʯʝʤ ʚ
ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ (20-25 ʩʤ), ʛʠʧʩʦʥʦʩʥʳʡ ʩʣʦʡ ʟʘʣʝʛʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʣʫʙʞʝ (150-200 ʩʤ), ʯʝʤ
ʚ ʩʪʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ (80-120 ʩʤ). ɺ ʇʇʂ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʪʠʦʥʳ ʢʘʣʴʮʠʷ, ʤʘʛ-
ʥʠʷ ʠ ʥʘʪʨʠʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ: ʨʅʚʦʜʥ. ʧʘ-
ʭʦʪʥʦʛʦ ʩʣʦʷ ʥʝʤʥʦʛʦ ʙʦʣʝʝ 7, ʛʣʫʙʞʝ – ʜʦʭʦʜʠʪ ʜʦ 8, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ
ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ [23].

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦ-
ʚʳʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʠʭ ʧʣʦʜʦʨʦʜʠʠ.

ɿʝʤʣʝʜʝʣʠʝ ʥʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʦʨʦʰʝʥʠʠ; ʙʝʟ ʦʨʦʰʝʥʠʷ ʦʥʦ
ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ. ʅʝʦʨʦʰʘʝʤʳʝ ʫʯʘʩʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ. ʅʘ ʦʨʦʰʘʝʤʳʭ
ʧʦʯʚʘʭ ʚʳʨʘʱʠʚʘʶʪ ʧʰʝʥʠʮʫ, ʦʩʦʙʝʥʥʦ ʪʚʝʨʜʳʝ ʩʦʨʪʘ, ʢʫʢʫʨʫʟʫ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ,
ʚʠʥʦʛʨʘʜ, ʧʣʦʜʦʚʳʝ ʠ ʙʘʭʯʝʚʳʝ ʠ ʜʨ. ʢʫʣʴʪʫʨʳ. ʇʨʠ ʦʨʦʰʝʥʠʠ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦ-
ʣʝʥʠʷ ʧʦʯʚ ʠʟ-ʟʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʥʘʣʠʯʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʝ
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʝ,
ʩʦʟʜʘʥʠʝ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʛʣʫʙʦʢʘʷ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ, ʙʝʟʦʪʚʘʣʴʥʦʝ ʨʳʭʣʝʥʠʝ ʠ ʪ.ʜ.
ʕʬʬʝʢʪʠʚʥʳʤʠ ̫ ʚʣʷʶʪʩʷ ʪʘʢʞʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʠ ʧʨʦʪʠʚʦʜʝʬʣʷʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʅʝ ʠʩ-
ʢʣʶʯʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʘʟʦʪʥʳʭ ʠ ʬʦʩ-
ʬʦʨʥʳʭ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ɻ ʬʬʝʢʪʠʚʥ  rʧʨʠ ʦʨʦʰʝʥʠʠ.

ʃʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ

ʂ ʢʘʰʪʘʥʦʚʳʤ ʧʦʯʚʘʤ ʦʯʝʥʴ ʙʣʠʟʢʠ ʧʦ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʚʦʡʩʪʚʘʤ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ
ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʟʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʦʥʠʞʝʥʥʳʭ ɻ ʣʝʤʝʥ-
ʪʘʭ ʨʝʣʴʝʬʘ, ʚ ʜʦʣʠʥʘʭ ʨʝʢ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʩʨʝʜʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʦ ʤʝʞʩʦ-
ʧʦʯʥʳʤ ʜʦʣʠʥʘʤ, ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ ʨʝʢ, ʚ ʧʦʥʠʞʝʥʠʷʭ ʤʝʞʜʫ ʫʚʘʣʘʤʠ, ʚ ʟʘʤʢʥʫʪʳʭ ʧʣʦʩʢʠʭ
ʧʦʥʠʞʝʥʠʷʭ, ʧʦʪʷʞʠʥʘʭ ʥʘ ʥʝʜʨʝʥʠʨʦʚʘʥʥʳʭ ʨʘʚʥʠʥʘʭ, ʥʘ ʧʦʜʛʦʨʥʳʭ h ʣʝʡʬʘʭ, ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ
ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠʣʠ ʛʨʫʥʪʦʚʦʤ ʫʚʣʘʞʥʝʥʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʙʦʛʘʪʦʡ ʧʦ ʩʦʩʪʘʚʫ ʨʘʟʥʦ-
ʪʨʘʚʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʙʦʣʝʝ ʛʫʤʫʩʠʨʦʚʘʥʳ (4-6%), ʠʤʝʶʪ ʙʦʣʝʝ
ʤʦʱʥʳʝ ʛʫʤʫʩʦʚʳʝ ʛʦʨʠʟʦʥʪʳ (ʜʦ 0,5 ʤ), ʙʦʣʝʝ ʦʩʪʨʫʢʪʫʨʝʥʳ, ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʪ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝ-
ʤʝʥʪʦʚ. ʅʝʩʦʣʦʥʮʝʚʘʪʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʚ ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʦʨʦʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ
ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʯʝʤ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
2. ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ (ʢʣʠʤʘʪ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʝʣʴʝʬ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ

ʧʦʨʦʜʳ).
3. ʉʦʯʝʪʘʥʠʝ ʢʘʢʠʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʫʩʣʦʚʠʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ?
4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
5. ʉʪʨʦʝʥʠʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
6. ʉʚʦʡʩʪʚʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
7. ʆʪʣʠʯʠʷ ʧʦʜʪʠʧʦʚ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
8. ʃʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ.
9. ɸʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
10. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.
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ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ
ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʚ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʡ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʦʡ

ʦʙʣʘʩʪʠ ʧʦʜ ʩʚʝʪʣʦ-ʭʚʦʡʥʳʤʠ ʣʝʩʘʤʠ ʩʝʚʝʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ.
ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ – ɻ ʪʦ ʧʦʯʚʳ, ʬʦʨʤʠʨʫʁ ʱʠʝʩʷ ʥʘ ʤʥʦʛʦʣʝʪʥʝ-ʤʝʨʟʣʳʭ ʧʦʨʦʜʘʭ, ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ (ʩʨʝʜʥʝʛʦ-
ʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ (-2-40ʉ); ʚ ɻ ʢʩʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʜʦ -160ʉ) ʧʦʜ ʩʚʝʪ-
ʣʦʭʚʦʡʥʦʡ ʪʘʡʛʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʨʦʬʠʣʝʤ ʪʠʧʘ ɸ0 – ɺg-ʉ (ʉg). ɺ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦ-
ʯʚʘʭ ʠʜʝʪ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʢʠʩʣʦʛʦ ʛʨʫʙʦʛʦ ʛʫʤʫʩʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʙʦʣʴʰʦʡ ʧʦʜʚʠʞʥʦʩ-
ʪʴʶ, ʠ ʘʤʦʨʬʥʳʭ ʛʠʜʨʦʢʩʠʜʦʚ ʞʝʣʝʟʘ.

ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʉʨʝʜʥʝʡ ʠ
ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʩʝʚʝʨʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʘ ʪʘʢʞʝ ʪʠʧʠʯʥʳ ʜʣʷ ʩʝʚʝʨʥʦʡ ʠ ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʝʡ
ʪʘʡʛʠ ʚ ɿʘʙʘʡʢʘʣʴʝ, ʗʢʫʪʠʠ, ʥʘ ʂʦʣʳʤʝ ʠ ʏʫʢʦʪʢʝ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʚ ʜʦʣʠʥʘʭ ʁ ʞʥʦʡ ʯʘʩʪʠ
ɸʣʷʩʢʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʣʘʙʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ɻ ʣʶʚʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʦʧʦʜʟʦ-
ʣʠʚʘʥʠʝ ʠʣʠ ʦʩʦʣʦʜʝʥʠʝ), ʥʘʨʫʰʝʥʠʝ ʧʨʦʬʠʣʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʨʟʣʦʪʥʳʭ ̫ ʚʣʝʥʠʡ, ʧʨʦʧʠʪʘʥʥʦʩʪʴ ʝʛʦ
ʛʫʤʫʩʦʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʧʦʯʚ ʠʟʫʯʝʥʳ ʩʣʘʙʦ.

ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʧʦʜ ʛʦʨʠʟʦʥʪʦʤ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ, ʯʘʩʪʦ ʦʪʦʨʬʦʚʘʥʥʳʤ (ɸ0
ʠʣʠ ɸ0ɸ1), ʤʦʥʦʪʦʥʥʳʡ ʦʛʣʝʝʥʥʳʡ ʩʝʨʦ-ʩʠʟʳʡ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʡ ʛʦʨʠʟʦʥʪ ɺʜ, ʧʝʨʝʭʦʜʷʱʠʡ ʙʝʟ ʠʟʤʝ-
ʥʝʥʠʡ ʚ ʤʝʨʟʣʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ʉ. ɺ ʧʨʦʬʠʣʝ ʧʦʯʚ ʦʪʤʝʯʘʶʪʩʷ ʪʨʝʱʠʥʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʧʨʦʞʠʣʢʘʤʠ
ʣʴʜʘ ʠ ʪʦʨʬʷʥʠʩʪʦʡ ʤʘʩʩʦʡ ʦʨʛʘʥʦʛʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ.

ɺ ɽʚʨʘʟʠʠ ʨʘʚʥʠʥʥʳʝ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ ʧʨʠʤʝʨʥʦ 4% ʪʝʨʨʠʪʦʨʠʠ, ʚ ʉʝʚʝʨ-
ʥʦʡ ɸʤʝʨʠʢʝ - 2,4% ʝʝ ʧʣʦʱʘʜʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʧʨʠ-
ʤʝʨʥʦ 4,4% ʦʪ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ ʠ 0,1% - ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ
ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʣʠ ʦʢʦʣʦ 200 ʤʣʥ. ʛʘ, ʪ.ʝ. ʙʦʣʴʰʝ, ʯʝʤ ʧʦʯʚʳ ʪʫʥʜʨ ʠ ʘʨʢʪʠʯʝʩʢʠʭ
ʧʫʩʪʳʥʴ. ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ ʚ ɽʚʨʘʟʠʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʙʣʘʩʪʠ ʩʧʣʦʰʥʦʛʦ ʠ ʧʨʝʨʳʚʠʩʪʦʛʦ
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ.

ʉʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʣʠʤʘʪʘ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʦʡ ʦʙʣʘʩʪʠ ʙʦʨʝʘʣʴʥʦʛʦ ʧʦʷʩʘ ̫ ʚʣʷʝʪ-
ʩʷ ʪʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ ʛʦʜʘ ʚʩʝʛʜʘ ʥʠʞʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ.
ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʩʫʤʤʝ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʝʠʤʫ-
ʱʝʩʪʚʝʥʥʦ ʧʦʜ ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʦʡ (ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʠ ʜʘʫʨʩʢʘʷ) ʩ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ
ʠʟ ʢʫʩʪʘʨʥʠʯʢʦʚ (ʙʘʛʫʣʴʥʠʢ, ʙʨʫʩʥʠʢʘ, ʛʦʣʫʙʠʢʘ ʠ ʜʨ.).

ʇʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ, ʢʦʨʦʪʢʠʤ
ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʜʣʠʪʝʣʴʥʳʤ, ʧʦʨʦʡ ʛʣʫʙʦʢʠʤ, ʧʨʦʤʝʨʟʘʥʠʝʤ ʧʦʯʚ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ
ʧʦʨʦʜʘʤʠ ʯʘʱʝ ʙʳʚʘʶʪ ʩʫʛʣʠʥʠʩʪʦ-ʱʝʙʥʠʩʪʳʝ ʤʘʣʦʤʦʱʥʳʝ ɻ ʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝ-
ʥʠʷ, ʧʦʜʩʪʠʣʘʶʱʠʝʩʷ ʧʣʦʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʯʚ  rʤʘʣʦʤʦʱʥ ,r ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʘ
ʛʦʨʠʟʦʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʚʝʨʭʥʠʡ ʩʣʦʡ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʙʦʛʦ ʛʫʤʫʩʘ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʪʝʢʠ
ʛʫʤʫʩʘ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ, ʩʦʩʪʘʚ ʛʫʤʫʩʘ ʬʫʣʴʚʘʪʥʳʡ (ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʫʣʴʚʦʢʠʩʣʦʪ ʥʘʜ ʛʫʤʠʥʦʚʳ-
ʤʠ), ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʢʠʩʣʘʷ.

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʝʨʟʣʦʪʥʳʝ ̫ ʚʣʝʥʠʷ (ʢʨʠʦʛʝ-
ʥʝʟ), ʚʣʠʷʶʱʠʝ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʚʝʱʝʩʪʚ ʧʦ ʤʝʨʟʣʦʪʥʳʤ ʪʨʝʱʠʥʘʤ, ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʦʯʚʳ.

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ ʪʨʠ ʪʠʧʘ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ: ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʛʣʝʝʚʳʝ;
ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʥʝʦʛʣʝʝʥʥʳʝ ʧʦʯʚʳ (ʛʦʤʦʛʝʥʥʳʝ ʢʨʠʦʟʝʤʳ) ʠ ʤʝʨʟʣʦʪʥʳʝ ʧʘʣʝʚʳʝ.

ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʧʦʯʚʳ ʧʨʠ ʙʣʠʟʢʦʤ ʟʘʣʝʛʘʥʠʠ ʤʝʨʟʣʦʪʳ (50-60 ʩʤ) ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ
ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʠʤʝʶʪ ʯʘʱʝ ʚʩʝʛʦ ʦʛʣʝʝʥʥʳʡ ʧʨʦʬʠʣʴ.

ɼʣʷ ʉʝʚʝʨʥʦʡ ʗʢʫʪʠʠ ʭʘʨʘʢʪʝʨʥʦ ʩʣʝʜʫʁ ʱʝʝ ʩʪʨʦʝʥʠʝ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʛʣʝʝʚʳʭ ʧʦʯʚ: ʧʦʜʩʪʠʣ-
ʢʘ ʤʦʱʥʦʩʪʴ  ʁ5-7 ʩʤ, ʧʦʜ ʢʦʪʦʨʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʜʝʪ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʡ ʦʛʣʝʝʥʥʳʡ ʛʦʨʠʟʦʥʪ ɺg.

ɸ0 ʃʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ
ɺg ʀʣʣʶʚʠʘʣʴʥʳʡ ʛʣʝʝʚʳʡ ʛʦʨʠʟʦʥʪ
ʉg ʄʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʷ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʠʟʫʯʝʥʳ ʚʝʩʴʤʘ ʩʣʘʙʦ.
ɺ ʩʚʷʟʠ ʩ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʤʝʨʟʣʦʪ-
ʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚʘʭ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʘ ʠʭ ʩʦʩʪʘʚ ʥʘ-
ʩʣʝʜʫʝʪʩʷ ʦʪ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ. ɼʣʷ ʛʣʝʝʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʭʘʨʘʢ-
ʪʝʨʥʘ ʧʣʦʪʥʘʷ ʫʧʘʢʦʚʢʘ ʯʘʩʪʠʮ.
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ɻʫʤʫʩ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʨʝʟʢʦ ʬʫʣʴʚʘʪʥʳʡ (ʉʛʢ: ʉʬʢ = 0,3-0,6); ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʚ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʚʷʟʘʥʳ ʩ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ. ɻʫʤʫʩ ʠʤʝʝʪ ʧʦʪʝʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʝʛʦ ʤʘʢʩʠ-
ʤʫʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʘʜʝʥʠʝʤ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ. ɺ
ʥʘʜʤʝʨʟʣʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʦʡ ʤʘʢʩʠʤʫʤ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɼʣʷ
ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʧʦ ʧʨʦʬʠʣʶ ʠ
ʦʜʥʦʨʦʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʬʨʘʢʮʠʡ ʧʦ ʚʩʝʤ ʛʦʨʠʟʦʥʪʘʤ.

ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʝ ʥʝʦʛʣʝʝʥʥʳʝ ʧʦʯʚʳ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜ ʨʝʜʢʦʩʪʦʡʥʦʡ ʫʛʥʝʪʝʥʥʦʡ ʣʠʩʪʚʝʥ-
ʥʠʯʥʦʡ ʪʘʡʛʦʡ ʥʘ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʛʣʝʝʥʥʳʭ ʪʘʝʞ-
ʥʳʭ ʧʦʯʚ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʩʫʪʩʪʚʠʝ ʟʘʩʪʦʡʥʦʛʦ ʫʚʣʘʞʥʝ-
ʥʠʷ. ʕʪʦʤʫ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʢʪʠʚʥʳʡ ʙʦʢʦʚʦʡ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʩʪʦʢ, ʦʙʦʛʘʱʘʶʱʠʡ ʧʦʯʚʝʥ-
ʥʳʝ ʨʘʩʪʚʦʨʳ ʢʠʩʣʦʨʦʜʦʤ, ʠ ʥʘʣʠʯʠʝ ʩʝʪʠ ʢʨʠʦʛʝʥʥʳʭ ʪʨʝʱʠʥ ʠʣʠ ʢʘʤʝʥʥʳʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʩʦ-
ʟʜʘʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʨʝʥʘʞ.

ɻʦʤʦʛʝʥʥʳʝ ʢʨʠʦʟʝʤʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: 1) ʪʦʨʬʷʥʠʩʪʳʡ ʭʘʨʘʢʪʝʨ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʛʦ-
ʨʠʟʦʥʪʘ; 2) ʦʯʝʥʴ ʤʘʣʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʬʠʣʷ ʠ ʚʳʩʦʢʦʝ ʟʘʣʝʛʘʥʠʝ ʣʴʜʠʩʪʦʡ ʤʝʨʟʣʦʪʳ; 3) ʦʙʠʣʠʝ ʚ
ʤʠʥʝʨʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʠ ʧʦʣʫʨʘʟʣʦʞʠʚʰʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʟʘ ʩʯʝʪ ʢʨʠ-
ʦʪʫʨʙʘʮʠʡ; 4) ʛʦʤʦʛʝʥʥʦʩʪʴ, ʙʝʩʩʪʨʫʢʪʫʨʥʦʩʪʴ, ʧʣʳʚʫʥʥʦʩʪʴ; 5) ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʦʛʣʝʝʥʠʷ;
6) ʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷ ɸ0-ɸ-ɺ-ʉ (D).

ʇʘʣʝʚʳʝ ʤʝʨʟʣʦʪʥʳʝ ʧʦʯʚ  rʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ (ʛʣʝʝʚʳʭ ʠ ʥʝʛʣʝʝʚʳʭ) ʧʦʯʚ ʬʦʨʤʠ-
ʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ. ɸʨʝʘʣ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʥʠʤʘʝʪ
ʧʦʣʦʩʫ ʧʨʝʜʪʫʥʜʨʦʚʳʭ ʨʝʜʢʦʣʝʩʠʡ ʧʦʜʟʦʥ  rʩʝʚʝʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʘʡʛʠ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʡ ʨʘʩʪʠʪʝʣʴ-
ʥʳʡ ʧʦʢʨʦʚ – ʣʠʰʘʡʥʠʢʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ ʠ ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ.

ʈʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʣʝʚʳʭ ʧʦʯʚ (ʢʘʢ ʠ ʪʫʥʜʨʦʚʳʭ ʛʣʝʝ-
ʚʳʭ ʧʦʯʚ), ʚ ʦʩʥʦʚʥʦʤ ̫ ʚʣʷʶʪʩʷ ʙʘʟʦʡ ʦʣʝʥʝʚʦʜʩʪʚʘ, ʦʭʦʪʥʠʯʴʝ-ʧʨʦʤʳʩʣʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʟʚʝʨʦʚʦʜ-
ʩʪʚʘ. ʅʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʩʣʦʞʝʥ ʯʘʩʪʦ ʤʭʘʤʠ ʠ ʣʠʰʘʡʥʠʢʘʤʠ (ʥʘʨʷʜʫ ʩ
ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʢʫʩʪʘʨʥʠʯʢʘʤʠ), ʧʦʵʪʦʤʫ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʣʝʥʴʠ ʧʘʩʪʙʠʱʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ
ʥʠʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ – ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʜʝʣʦʚʦʡ
ʜʨʝʚʝʩʠʥʳ.

ɺ ʨʘʡʦʥʘʭ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ ʟʝʤʣʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʥʘ ʩʢʣʦʥʘʭ ʁ ʞʥʦʡ ɻ ʢʩʧʦʟʠʮʠʠ ʠ ʚ ʤʝʩʪʘʭ, ʟʘʱʠʱʝʥʥʳʭ ʦʪ
ʭʦʣʦʜʥʳʭ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʘʚʠʣʴʥʦʡ ʩʠʩʪʝʤʝ ʫʭʦʜʘ ʟʜʝʩʴ
ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʜʦʚʦʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ ʦʚʦʱʝʡ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ.
2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ.
3. ʉʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ.
4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ.
5. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚ.

ɹʦʣʦʪʥʳʝ ʧʦʯʚʳ

ɹʦʣʦʪʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʚ ʄʫʨʤʘʥʩʢʦʡ, ʃʝʥʠʥʛʨʘʜʩʢʦʡ,
ɸʨʭʘʥʛʝʣʴʩʢʦʡ, ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ – ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚ
ʪʘʝʞʥʦʡ ʟʦʥʝ ʠ ʣʝʩʦʩʪʝʧʠ, ʘ ʪʘʢʞʝ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ʆʥʠ ʟʘʥʠʤʘʶʪ ʚ ʩʪʨʘʥʝ ʦʢʦʣʦ 100 ʤʣʥ. ʛʘ.
ʆʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʦʪʥʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʪʦʨ-
ʬʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʛʣʝʝʥʠʝ. ʀʭ ʠʟʫʯʝʥʠʝʤ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʫʯʝʥʳʝ-ʧʦʯʚʦʚʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ɺ.ʉ.
ɼʦʢʪʫʨʦʚʩʢʠʡ, ɻ.ʀ. ʊʘʥʬʠʣʴʝʚ, ɺ.ʈ. ɺʠʣʴʷʤʩ, ɺ.ʅ. ʉʫʢʘʯʝʚ ʠ ʜʨ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʨʬʦʦʙʨʘ-
ʟʦʚʘʥʠʝ ʠ ʦʛʣʝʝʥʠʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ. ʆʙʨʘʟʦʚʘʥʠʶ ʙʦʣʦʪ ʩʧʦʩʦʙʩʪʚʫʶʪ ʛʠʜ-
ʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʪʨʫʜʥʝʥʥʳʡ ʜʨʝʥʘʞ, ʩʣʘʙʳʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ
ʚʦʜʳ, ʪʷʞʝʣʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʥʘʣʠʯʠʝ ʤʦʱʥʦʛʦ ʚʦʜʦʫʧʦʨʥʦ-
ʛʦ ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ɺ.

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʙʦʣʦʪ ʙʦʣʦʪʥʳʝ ʪʦʨʬʷʥʳʝ ʧʦʯʚʳ ʤʦʛʫʪ ʙʳʪʴ ʚʝʨʭʦʚʳʤʠ, ʥʠʟʠʥʥʳʤʠ ʠ
ʧʝʨʝʭʦʜʥʳʤʠ.
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ʊʦʨʬʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʢʦʧʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪ-
ʢʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠ  ̫ʠ ʛʫʤʠʬʠʢʘʮʠʠ ʠʭ ʧʨʠ ʥʘʣʠʯʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠ ,̫ ʩʦʟʜʘʶʱʝʛʦ
ʘʥʘʵʨʦʙʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʣʦʞʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʣʘʙʦ ʨʘʟʣʦʞʠʚʰʠʝʩʷ ʨʘ-
ʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʨʘʱʠʚʘʥʠʶ ʩʣʦʷ ʪʦʨʬʘ ʥʘ 1-2 ʤʤ ʚ ʛʦʜ.

ʆʛʣʝʝʥʠʝ – ɻ ʪʦ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʫʯʘʩ-
ʪʠʠ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ. ʍʘʨʘʢʪʝʨʥʳʤ ̫ ʚ-
ʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʟʝʣʝʥʦʚʘʪʦʛʦ ʠʣʠ ʛʦʣʫʙʦʚʘʪʦʛʦ ʦʪʪʝʥʢʘ ʧʦʯʚʳ ʩ ʨʞʘʚʳʤʠ ʧʷʪʥʘʤʠ, ʧʨʦʞʠʣʢʘʤʠ
ʚʜʦʣʴ ʪʨʝʱʠʥ ʠ ʭʦʜʦʚ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʦʛʣʝʝʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʛʣʠʥʝʥʠʝ, ʪʦ ʝʩʪʴ ʧʦʷʚʣʝʥʠʝ
ʚʪʦʨʠʯʥʳʭ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ, ʬʝʨʨʠʩʠʣʠʢʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʟʘʢʠʩʥʦʝ ʞʝʣʝʟʦ. ɺ ʧʦʯʚʝ ʨʘʟʚʠʚʘʝʪʩʷ
ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʠʪʨʘʪʦʚ ʧʦʯʚ  rʚ ʤʦʣʝʢʫ-
ʣʷʨʥʳʡ ʘʟʦʪ, ʫʣʝʪʫʯʠʚʘʶʱʠʡʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ʕʪʦ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʘʟʦʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ. ʋʭʫʜ-
ʰʘʝʪʩʷ ʠ ʬʦʩʬʘʪʥʳʡ ʨʝʞʠʤ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʫʶʪʩʷ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʬʦʩʬʘʪʳ ʞʝʣʝʟʘ, ʥʝʜʦʩʪʫʧʥʳʝ
ʨʘʩʪʝʥʠʷʤ. ʇʦʤʠʤʦ ɻ ʪʦʛʦ ʫʭʫʜʰʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ: ʧʦʚʳʰʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ, ʫʭʫʜʰʘ-
ʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʪʘʥʦʚʠʪʩʷ ʪʷʞʝʣʳʤ, ʩʥʠʞʘʝʪʩʷ ʧʦʨʠʩʪʦʩʪʴ ʠ ʚʦʜʦʧʨʦ-
ʥʠʮʘʝʤʦʩʪʴ, ʨʘʟʚʠʚʘʝʪʩʷ ʚʣʘʛʦʣʶʙʠʚʘʷ ʙʦʣʦʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʤʭʠ, ʧʦʛʣʦʱʘʶʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʚʦʜʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩ  rʟʘʙʦʣʘʯʠʚʘʥʠʷ.

ɿʘʙʦʣʘʯʠʚʘʥʠʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʚʫʤʷ ʧʫʪʷʤʠ: ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʩʫʰʠ ʠ ʟʘʪʦʨʬʦʚʳʚʘʥʠʝ ʚʦʜʦ-
ʝʤʦʚ. ʇʝʨʚʳʡ ʪʠʧ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠʣʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ ʥʘʣʠ-
ʯʠʠ ʚʦʜʦʫʧʦʨʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʟʘʩʪʦʡ ʚʦʜʳ. ɺʪʦʨʦʡ ʪʠʧ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ
ʚʦʜʦʝʤʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʨʘʩʪʘʥʠʷ ʠʭ ʟʝʤʥʦʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ – ʢʘʤʳʰʦʤ, ʪʨʦʩʪʥʠʢʦʤ ʠ ʜʨ., ʠ
ʧʣʘʚʘʶʱʠʤʠ (ʩʘʙʝʣʴʥʠʢ, ʪʝʣʦʨʝʟ ʠ ʜʨ.).

ɹʦʣʦʪʥʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʚ ʧʦʥʠʞʝʥʠʷʭ ʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʚ ʫʩʣʦ-
ʚʠʷʭ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. ʆʥʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦ-
ʜʷʪʩʷ ʧʦʜ ʚʦʜʦʡ, ʥʝʢʦʪʦʨʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʩʳʭʘʶʪ, ʥʦ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ
ʥʝ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 0,5 ʤ. ɹʦʣʦʪʥʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʁ ʪʩʷ ʧʦʜ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʪʠʧʠʯʥʳ-
ʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʪʦʨʦʡ ̫ ʚʣʷʶʪʩʷ ʦʩʦʢʠ, ʨʦʛʦʟ, ʩʠʪʥʠʢ, ʪʨʦʩʪʥʠʢ ʠ ʜʨ.

ɹʦʣʦʪʥʳʝ ʚʝʨʭʦʚʳʝ ʧʦʯʚʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʚʦʟʚʳʰʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ
ʟʘʩʪʦʷʚʰʝʡʩʷ ʜʦʞʜʝʚʦʡ ʚʦʜʳ. ʅʘ ʥʠʭ ʨʘʟʚʠʚʘʝʪʩʷ ʚʣʘʛʦʣʶʙʠʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʥʘʷ ʧʨʦʠʟ-
ʨʘʩʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʢʠʩʣʦʡ ʨʝʘʢʮʠʠ, ʥʝʜʦʩʪʘʪʢʘ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠ ʜʝʬʠʮʠʪʘ ʢʠʩʣʦʨʦ-
ʜʘ ʚ ʚʦʜʝ. ɽʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ̫ ʚʣʷʶʪʩʷ ʩʬʘʛʥʦʚʳʝ ʤʭʠ, ʙʘʛʫʣʴʥʠʢ, ʤʦʨʦʰʢʘ, ʢʘʩʩʘʥʜʨʘ, ʛʦʣʫʙʠʢʘ,
ʢʣʶʢʚʘ, ʧʫʰʠʮʘ, ʠʟ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ – ʥʝʧʦʣʥʦʮʝʥʥʳʝ ɻ ʢʟʝʤʧʣʷʨʳ ʙʝʨʝʟʳ, ʩʦʩʥʳ, ʝʣʠ. ʕʪʠ ʧʦʯʚʳ
ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʦʩʪʨʦʤ ʥʝʜʦʩʪʘʪʢʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʢʘʢ ʚ ʜʦʞʜʝʚʦʡ ʚʦʜʝ, ʧʠʪʘʶʱʝʡ
ʙʦʣʦʪʘ, ʪʘʢ ʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʦʧʘʜʝ, ʧʦʵʪʦʤʫ ʦʙʨʘʟʫʶʱʠʡʩʷ ʪʦʨʬ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʟʦʣʴʥʦʩʪʴʶ ʠ
ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʧʦʜʘʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ, ʠ ʪʦʨʬ ʙʳʚʘʝʪ ʩʣʘʙʦ-
ʨʘʟʣʦʞʠʚʰʠʤʩʷ.

ɺ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʚʳʜʝʣʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 2 ʛʦʨʠʟʦʥʪʘ:
Ag (ʊ) – ʦʨʛʘʥʦʛʝʥʥʳʡ (ʪʦʨʬʷʥʦʡ) ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʩʤ, ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʧʦ ʦʢʨʘʩʢʝ –

ʦʪ ʪʝʤʥʦ-ʙʫʨʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʩʠʟʦ-ʩʝʨʦʛʦ, ʩʠʣʴʥʦ ʧʝʨʝʧʣʝʪʝʥ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʩʦʜʝʨʞʠʪ ʧʦ-
ʣʫʨʘʟʣʦʞʠʚʰʠʝʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʙʳʚʘʝʪ ʧʝʨʝʛʥʦʡʥʦ-ʠʣʦʚʘʪʳʤ, ʪʦʨʬʷʥʦ-ʧʝʨʝʛʥʦʡʥʳʤ ʠ
ʪʦʨʬʷʥʳʤ;

G – ʛʣʝʝʚʳʡ ʛʦʨʠʟʦʥʪ, ʤʦʢʨʳʡ, ʩʠʟʳʡ ʠʣʠ ʙʝʣʝʩʦ-ʩʠʟʳʡ, ʥʝʨʝʜʢʦ ʩʠʣʴʥʦ ʦʤʝʨʛʝʣʝʚʘʥʥʳʡ.
ʊʦʨʬʷʥʳʝ ʙʦʣʦʪʥʳʝ ʚʝʨʭʦʚʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʟʦʣʴʥʦʩʪʴʶ (ʜʦ 5%), ʩʠʣʴʥʦʡ ʢʠʩ-

ʣʦʪʥʦʩʪʴʶ (ʨʅʂCl 2,5-3,6), ʚʳʩʦʢʦʡ ʚʣʘʛʦʝʤʢʦʩʪʴʶ (700-1500, ʠʥʦʛʜʘ ʜʦ 3000%), ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʴʶ
ʦʙʤʝʥʘ ʢʘʪʠʦʥʦʚ (80-90 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ), ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ (10-
30%), ʚʳʩʦʢʠʤ ʚʘʣʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ (ʜʦ 2%), ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ
ʵʣʝʤʝʥʪʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʥʝʤ ʢʦʣʝʙʣʝʪʩʷ ʚ
ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ – ʦʪ 2-3 ʜʦ 15-20%, ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʬʫʣʴʚʦʢʠʩʣʦʪʳ.

ʊʦʨʬʷʥʳʝ ʙʦʣʦʪʥʳʝ ʥʠʟʠʥʥʳʝ ʧʦʯʚ  rʬʦʨʤʠʨʫʶʪʩʷ ʚ ʛʣʫʙʦʢʠʭ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, ʥʘ ʚʦʜʦʨʘʟ-
ʜʝʣʴʥʳʭ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʜʨʝʚʥʠʭ ʧʦʡʤʘʭ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʜʧʠʪʢʠ ʞʝʩʪʢʠʤʠ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ,
ʧʦʜ ʤʝʟʦ- ʠ ɻ ʚʪʦʪʨʦʬʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʥʫʞʜʘʶʱʝʡʩʷ ʚ ʧʠʪʘʥʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦ-
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ʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ (ʛʠʧʥʦʚʳʝ ʤʭʠ, ʪʨʦʩʪʥʠʢʠ, ʦʩʦʢʠ, ʠʟ ʜʨʝʚʝʩʥʳʭ – ʠʚʘ, ʦʣʴʭʘ, ʦʩ-
ʣʘʙʣʝʥʥʳʝ ɻ ʢʟʝʤʧʣʷʨʳ ʝʣʠ, ʙʝʨʝʟʳ, ʩʦʩʥʳ). ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʣʘʙʦʢʠʩʣʘʷ, ʙʣʠʟʢʘʷ ʢ
ʥʝʡʪʨʘʣʴʥʦʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʣʫʯʰʝʤʫ ʨʘʟʣʦʞʝʥʠʶ
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʦʣʴʰʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʛʫʤʫʩʝ.

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʥʘʣʦʛʠʯʥʳ ʚʝʨʭʦʚʳʤ ʪʦʨʬʷʥʳʤ ʙʦʣʦʪʥʳʤ ʧʦʯʚʘʤ ʩ ʪʦʡ ʨʘʟʥʠʮʝʡ,
ʯʪʦ ʚ ʥʠʭ ʧʦʜ ʚʝʨʭʥʠʤ ʛʦʨʠʟʦʥʪʦʤ ɸ0

ʪ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʨʝʜʥʝʨʘʟʣʦʞʠʚʰʠʡʩʷ ʪʦʨʬʷʥʦ-ʧʝʨʝ-
ʛʥʦʡʥʳʡ ʛʦʨʠʟʦʥʪ ʠʣʠ ʩʠʣʴʥʦʨʘʟʣʦʞʠʚʰʠʡʩʷ ʧʝʨʝʛʥʦʡʥʳʡ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʟʘʣʝʛʘʶʪ ʩʣʦʠ ʪʦʨʬʘ ʠʣʠ
ʛʣʝʝʚʳʡ ʛʦʨʠʟʦʥʪ G.

ʇʦ ʩʚʦʡʩʪʚʘʤ ʜʚʘ ʧʦʜʪʠʧʘ ʪʦʨʬʷʥʳʭ ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ. ʅʠʟʠʥʥʳʝ ʠʤʝʶʪ
ʧʦʚʳʰʝʥʥʫʶ ʟʦʣʴʥʦʩʪʴ (ʙʦʣʝʝ 10%), ʩʣʘʙʦʢʠʩʣʫʶ ʠʣʠ ʙʣʠʟʢʫʶ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʶ ʩʨʝʜʳ
(ʨʅ ʩʦʣ. 5,5-6,5), ʚʳʩʦʢʫʶ ʝʤʢʦʩʪʴ ʦʙʤʝʥʘ ʢʘʪʠʦʥʦʚ (130-200 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ), ʙʦʣʝʝ ʚʳʩʦʢʦʝ
ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʳʭ ʘʟʦʪʘ ʠ ʢʘʣʴʮʠʷ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,6-3,8 ʠ 1,5-5,0%); ʥʠʟʠʥʥʳʝ ʙʝʜʥʝʝ ʚʘʣʦʚʳʤʠ
ʢʘʣʠʝʤ ʠ ʬʦʩʬʦʨʦʤ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,03-0,2% ʠ 0,05-0,5%), ʧʣʦʪʥʝʝ (0,1-0,15 ʛ/ʩʤ3), ʤʝʥʝʝ ʚʣʘʛʦʝʤʢʠ
(360-1000%). ʊʦʨʬ ʭʦʨʦʰʦ ʛʫʤʠʬʠʮʠʨʦʚʘʥ, ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ.

ɹʦʣʦʪʥʳʝ ʪʦʨʬʷʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʦʯʚ  rʧʦ ʩʚʦʡʩʪʚʘʤ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ
ʜʚʫʤʷ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʧʦʜʪʠʧʘʤʠ..

ʉʨʝʜʠ ʪʦʨʬʷʥʳʭ ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ-ʧʦʯʚʦʚʝʜʳ ʚʳʜʝʣʷʶʪ  ʠʣʦʚʘʪʦ-ʙʦʣʦʪʥʳʝ
ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʦʥʠʞʝʥʠʷʭ ʧʦʜ ʙʦʣʦʪ-
ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʠ ʧʝʨʝʩʳʭʘʥʠʷ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦ-
ʚʳʭ ʚʦʜ ʧʨʠ ɻ ʪʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʝʨʭʥʠʭ 50-70 ʩʤ.

ʇʨʦʬʠʣʴ ʧʦʯʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ:
Ag – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʩʤ, ʩʠʟʦ-ʩʝʨʳʡ, ʪʷʞʝʣʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ, ʦʪ ʩʫʛʣʠʥʠʩʪʦʛʦ ʜʦ ʛʣʠʥʠʩʪʦʛʦ; ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʨʞʘʚʳʝ ʧʷʪʥʘ ʦʛʣʝʝʥʠʷ;
G – ʛʣʝʝʚʳʡ ʛʦʨʠʟʦʥʪ, ʙʦʣʝʝ ʩʚʝʪʣʳʡ, ʙʝʣʝʩʦ-ʩʠʟʳʡ, ʦʤʝʨʛʝʣʝʚʘʥʥʳʡ.
ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ – 2-4%; ʨʝʘʢʮʠʷ ʩʨʝʜʳ ɦ ʝʣʦʯʥʘʷ; ʧʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘ-

ʶʱʠʡ ʢʦʤʧʣʝʢʩ ʧʦʣʥʦʩʪʴʶ ʥʘʩʳʱʝʥ ʦʩʥʦʚʘʥʠʷʤʠ.
ɹʦʣʦʪʥʳʝ ʪʦʨʬʷʥʳʝ ʧʦʯʚʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʢʘʢ ʧʘʭʦʪʥʳʝ ʧʦʩʣʝ ʧʨʦ-

ʚʝʜʝʥʠʷ ʦʩʫʰʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʅʘ ʥʠʭ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʚʳʨʘʱʠʚʘʪʴ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʦʚʦʱʥʳʝ,
ʢʦʨʤʦʚʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʆʩʫʰʘʪʴ ʩʣʝʜʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʠʟʠʥʥʳʝ, ʘ ʪʘʢʞʝ ʧʝʨʝ-
ʭʦʜʥʳʝ, ʚʝʨʭʦʚʳʝ ʧʦʯʚʳ ʦʩʫʰʘʪʴ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠ-
ʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ.

ʇʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʦʪʥʳʭ ʪʦʨʬʷʥʳʭ ʧʦʯʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦ-
ʞʘʝʚ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʟʦʪʥʳʝ, ʬʦʩʬʦʨʥʳʝ,
ʢʘʣʠʡʥʳʝ ʠ ʥʝʢʦʪʦʨʳʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ. ʍʦʪʷ ʚ ʥʠʭ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʣʦʚʦʛʦ
ʘʟʦʪʘ, ʧʦʯʚʘ ʩʣʘʙʦ ʦʙʝʩʧʝʯʝʥʘ ʝʛʦ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʨʤʝ ʪʨʫʜʥʦ-
ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʝʜʦʩʪʫʧʥʳʭ ʨʘʩʪʝʥʠʷʤ, ʧʦʵʪʦʤʫ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ɻ ʬ-
ʬʝʢʪʠʚʥʳʤʠ. ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʜʦʣʞʥ  rʙʳʪʴ ʬʦʩʬʦʨʥʳʝ ʠ ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʦʯʚʳ
ʙʝʜʥʳ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. ʆʥʠ ʙʝʜʥʳ ʠ ʥʝʢʦʪʦʨʳʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʚ ʧʝʨ-
ʚʫʶ ʦʯʝʨʝʜʴ, ʤʝʜʴʶ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʝʜʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʤʝʜʥʳʡ ʢʫʧʦʨʦʩ, ʢʦʣʯʝ-
ʜʘʥʥʳʝ ʠ ʧʠʨʠʪʥʳʝ ʦʛʘʨʢʠ). ʅʘ ʧʦʯʚʘʭ ʩ ʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʠʟʚʝʩʪʢʦʚʘʥʠʝ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʦʪʥʳʭ ʧʦʯʚ.
2. ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʦʪʥʳʭ ʧʦʯʚ.
3. ʊʦʨʬʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʛʣʝʝʥʠʝ.
4. ʉʪʨʦʝʥʠʝ ʙʦʣʦʪʥʳʭ ʪʦʨʬʷʥʳʭ ʧʦʯʚ.
5. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʣʦʪʥʳʭ ʪʦʨʬʷʥʳʭ ʧʦʯʚ.
6. ʉʚʦʡʩʪʚʘ ʙʦʣʦʪʥʳʭ ʚʝʨʭʦʚʳʭ ʧʦʯʚ.
7. ʉʚʦʡʩʪʚʘ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʥʳʭ ʧʦʯʚ.
8. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʦʪʥʳʭ ʪʦʨʬʷʥʳʭ ʧʦʯʚ.
9. ɸʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʥʘ ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ.
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ʂ ʟʘʩʦʣʝʥʥʳʤ ʦʪʥʦʩʷʪʩʷ ʧʦʯʚʳ, ʚ ʧʨʦʬʠʣʝ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ
ʩʦʣʠ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʚʨʝʜʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʋʛʥʝʪʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘʯʠʥʘʝʪʩʷ
ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʧʨʦʬʠʣʝ ʩʦʣʝʡ ʙʦʣʝʝ 0,25 % ʤʘʩʩʳ ʧʦʯʚʳ.

ɺ ʨʘʟʨʷʜ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʩʦʣʦʥʮʳ, ʩʦʣʦʥʯʘʢʠ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦ-
ʣʝʥʥʳʝ ʧʦʯʚʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʥʪʨʘʟʦʥʘʣʴʥʳʤ, ʪʦ ʝʩʪʴ ʧʦʯʚʘʤ, ʥʝ ʦʙʨʘʟʫʶʱʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ
ʟʦʥʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʨʝʜʠ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ ʣʝʩʦʩʪʝʧʥʦʡ, ʩʪʝʧʥʦʡ, ʩʫʭʦʩʪʝʧʥʦʡ ʠ ʧʫʩʪʳʥʥʦ-
ʩʪʝʧʥʦʡ ʟʦʥ. ʀʥʪʨʘʟʦʥʘʣʴʥʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʪʣʠʯʘʶʱʠʝ ʠʭ ʦʪ
ʟʦʥʘʣʴʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ.

ɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʥʝ ʠʤʝʶʪ ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ
ʩʨʝʜʠ ʦʩʥʦʚʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʪʠʧʘ, ʦʙʨʘʟʫʷ ʩ ʧʦʩʣʝʜʥʠʤ ʢʦʤʧʣʝʢʩʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʥʠ ʚʦ ʚʩʝʭ
ʟʦʥʘʭ, ʥʦ ʥʘʠʙʦʣʝʝ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʉʨʝʜʥʝʡ ɸʟʠʠ, ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʉʨʝʜʥʝʤ ʠ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ, ʥʘ
ʶʛʝ ʋʢʨʘʠʥʳ.

ɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʩ ʥʝʧʨʦʤʳʚʥʳʤ, ʘʨʠʜʥʳʤ ʠ
ʚʳʧʦʪʥʳʤ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ. ɹʦʣʴʰʝ ʩʦʣʝʡ ʥʘʢʘʣʠʚʘʝʪʩʷ ʚ ʧʫʩʪʳʥʷʭ, ʤʝʥʴʰʝ – ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ.

ʆʙʨʘʟʦʚʘʥʠʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʩʦʣʝʡ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ ʠ ʧʦʨʦʜʘʭ ʠ ʫʩʣʦ-
ʚʠʷʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʠʭ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʧʦʯʚʘʭ. ʂ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʤ ʩʦʣʷʤ, ʚʨʝʜʥʳʤ ʜʣʷ ʨʘʩ-
ʪʝʥʠʡ, ʦʪʥʦʩʷʪʩʷ ʙʠʢʘʨʙʦʥʘʪʳ ʠ ʙʠʢʘʨʙʦʥʘʪʳ ʥʘʪʨʠʷ, ʩʫʣʴʬʘʪʳ ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ, ʭʣʦʨʠʜʳ ʢʘʣʴʮʠʷ,
ʤʘʛʥʠʷ, ʥʘʪʨʠʷ, ʥʠʪʨʘʪʳ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ ʠ ʥʘʪʨʠʷ. ʅʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʦʡ ̫ ʚʣʷʝʪʩʷ ʩʦʜʘ Na2CO3,ʤʝ-
ʥʝʝ ʪʦʢʩʠʯʥʳ ʭʣʦʨʠʜʳ, ʙʠʢʘʨʙʦʥʘʪʳ ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ, ʤʘʣʦʪʦʢʩʠʯʥʳ – ʩʫʣʴʬʘʪʳ. ʉʫʣʴʬʘʪʳ ʠ ʙʠ-
ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ ʥʝ ̫ ʚʣʷʶʪʩʷ ʪʦʢʩʠʯʥʳʤʠ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ ʦʙʨʘʟʫʝʪʩ  ̫ʧʨʠ ʚʳʚʝʪ-
ʨʠʚʘʥʠʠ ʧʦʨʦʜ. ɽʞʝʛʦʜʥʳʡ ʧʨʠʪʦʢ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʦʢʝʘʥ ʩ ʩʫh ʠ ʩʦʩʪʘʚʣʷʝʪ 2735 ʤʣʥ. ʪ, ʦʢʦʣʦ
1 ʤʣʨʜ. ʪ ʩʦʣʝʡ ʢʘʞʜʳʡ ʛʦʜ ʧʦʩʪʫʧʘʝʪ ʚ ʙʝʩʩʪʦʯʥʳʝ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʢʦʚ. ʄʥʦʛʦ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ
ʩʦʣʝʡ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʠʟʚʝʨʞʝʥʠʠ ʚʫʣʢʘʥʦʚ.

ʀʩʪʦʯʥʠʢʘʤʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ̫ ʚʣʷʶʪʩʷ: ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʧʨʠ ʚʳʚʝʪʨʠʚʘʥʠʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ
ʩʦʣʠ; ʧʨʦʜʫʢʪʳ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʭʣʦʨ, ʩʝʨʫ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʜʨ., ʧʦʩʣʝ ʢʦʪʦʨʳʭ
ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʨʘʟʫʶʪʩʷ ʭʣʦʨʠʜʳ, ʩʫʣʴʬʘʪʳ, ʢʘʨʙʦʥʘʪʳ ʠ ʪ.ʜ.; ɻ ʦʣʦʚʳʡ ʧʝʨʝʥʦʩ ʩʦʣʝʡ ʩ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʤʦʨʝʡ, ʦʢʝʘʥʦʚ ʠ ʜʨʫʛʠʭ ʚʦʜʦʝʤʦʚ; ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʪʦ ʝʩʪʴ ʜʦʞʜʝʚʘʷ ʚʦʜʘ, ʩʦʜʝʨʞʘʱʘʷ
ʨʘʟʥʳʝ ʩʦʣʠ; ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ ʙʳʚʘʶʪ ʟʘʩʦʣʝʥʥʳʤʠ ʚ
ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ ʠ ʫʩʠʣʝʥʥʳʤ ʠʩʧʘʨʝʥʠʝʤ; ʦʨʦʩʠʪʝʣʴʥʳʝ ʠ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ
ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʨʝʥʘʞʘ; ʟʘʩʫʭʦʫʩʪʦʡʯʠ-
ʚʳʝ ʨʘʩʪʝʥʠʷ ʩ ʛʣʫʙʦʢʦʡ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʝʨʝʢʘʯʠʚʘʥʠʶ ʩʦ-
ʣʝʡ ʠʟ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʚ ʚʝʨʭʥʠʝ.

ʅʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʠʟʨʝʞʝʥʥʦʩʪʴʶ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ
ʚʠʜʦʚ ʩʦʣʷʥʦʢ. ʅʘ ʤʝʥʝʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʢʝʨʤʝʢ, ʘʩʪʨʘ ʩʦʣʦʥʯʘʢʦʚʘʷ, ʷʯʤʝʥʴ
ʢʦʨʦʪʢʦʦʩʪʳʡ ʠ ʜʨ. ʈʘʩʪʝʥʠʷ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʣʳ (ʫ ʢʩʝʨʦʬʠʪʥʳʭ ʧʦʣʳʥʝʡ
10-20%, ʤʷʩʠʩʪʳʭ ʩʦʣʷʥʦʢ – 40-55%), ʧʨʠʯʝʤ ʚ ʟʦʣʝ ʩʦʣʷʥʦʢ ʧʨʝʚʘʣʠʨʫʁ ʪ ʭʣʦʨ, ʩʝʨʘ, ʥʘʪʨʠʡ.

ɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚ  rʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ, ʪʠʧʫ ʟʘʩʦʣʝʥʠʷ ʠ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ
ʩʦʣʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ.

ʇʦ ʩʪʝʧʝʥʠ ʠ ʭʠʤʠʟʤʫ (ʪʠʧʫ) ʟʘʩʦʣʝʥʠʷ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʜʝʣʷʪʩʷ ʥʘ ʥʝʟʘʩʦʣʝʥʥʳʝ, ʨʘʟʥʦʡ
ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʠ ʩʦʣʦʥʯʘʢʠ (ʪʘʙʣʠʮʘ 23), ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ, ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ, ʩʦʜʦʚʦ-
ʭʣʦʨʠʜʥʳʡ ʠ ʭʣʦʨʠʜʥʦ-ʩʦʜʦʚʳʡ ʪʠʧʳ ʟʘʩʦʣʝʥʠʷ.

ʊʘʙʣʠʮʘ 23 – ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ ʧʦ ʩʪʝʧʝʥʠ ʠ ʭʠʤʠʟʤʫ ʟʘʩʦʣʝʥʠʷ [ʮʠʪʠʨ. ʧʦ 16]

ʍʠʤʠʟʤ (ʪʠʧ) ʟʘʩʦʣʝʥʠʷ, ʧʣʦʪʥʳʡ ʦʩʪʘʪʦʢ (ʩʫʤʤʘ ʩʦʣʝʡ) ,%
ʉʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ

ʩʫʣʴʬʘʪʥʦ-
ʭʣʦʨʠʜʥʳʡ

ʭʣʦʨʠʜʥʦ-
ʩʫʣʴʬʘʪʥʳʡ

ʩʦʜʦʚʦ-ʭʣʦʨʠʜʥʳʡ ʠ
ʭʣʦʨʠʜʥʦ-ʩʦʜʦʚʳʡ

ʅʝʟʘʩʦʣʝʥʥʳʝ ʤʝʥʝʝ 0,1 ʤʝʥʝʝ 0,2 ʤʝʥʝʝ 0,1
ʉʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 0,1-0,2 0,2-0,4 0,1-0,2
ʉʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 0,2-0,4 0,4-0,6 0,2-0,3
ʉʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ 0,4-0,8 0,6-0,9 0,3-0,5
ʆʯʝʥʴ ʩʠʣʴʥʦ
ʟʘʩʦʣʝʥʥʳʝ (ʩʦʣʦʥʯʘʢʠ) ʙʦʣʝʝ 0,8 ʙʦʣʝʝ 0,9 ʙʦʣʝʝ 0,5
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ʇʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʩʦʣʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʜʝʣʷʪʩʷ ʥʘ ʩʦʣʦʥʯʘʢʦʚʳʝ (ʩʦʣʠ
ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʦʝ 0-30 ʩʤ), ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ (30-80 ʩʤ), ʛʣʫʙʦʢʦʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ( 80-150 ʩʤ) ʠ ʛʣʫʙʦ-
ʢʦʟʘʩʦʣʝʥʥʳʝ (ʛʣʫʙʞʝ 150 ʩʤ).

ɺ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʣʝʡ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʝʪʝʨ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʪʝʢʫʱʠʝ ʚʦʜʳ, ʦʜʥʘ-
ʢʦ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʣʝʡ ʚ ʧʦʯʚʘʭ, ̫ ʚʣʷʝʪʩʷ
ʢʣʠʤʘʪ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ ʠʩʧʘʨʝʥʠʷ, ʬʠʣ ʪɹʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ,r ʧʦʯʚʦʦʙʨʘ-
ʟʫʶʱʠʭ ʧʦʨʦʜ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʩʦʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ, ʚ
ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʰʠ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʦ-
ʥʘʣʴʥʦʩʪʴ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ ʠ ʧʦʯʚʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʟʘ-
ʩʫʰʣʠʚʦʩʪʠ ʢʣʠʤʘʪʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʠ ʥʘʠ-
ʤʝʥʴʰʘʷ – ʚ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʘʭ.

ɺʦ ʚʣʘʞʥʦʤ ʢʣʠʤʘʪʝ, ʧʨʠ ʧʨʦʤʳʚʥʦʤ ʪʠʧʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʩʦʣʠ ʚʳʱʝʣʘʯʠʚʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʳ
ʧʦʯʚʦʛʨʫʥʪʘ ʠ ʧʦʵʪʦʤʫ ʚ ʧʦʯʚʝ ʥʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ.

ʇʨʠ ʟʘʩʫʰʣʠʚʦʤ ʢʣʠʤʘʪʝ ʠ ʚʳʧʦʪʥʦʤ ʪʠʧʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʢʦʛʜʘ ʠʩʧʘʨʝʥʠʝ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘ-
ʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ, ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ ʠ
ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ. ɺ ɻ ʪʠʭ ʦʙʣʘʩʪʷʭ ʚ ʦʩʥʦʚʥʦʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ.

ɺ ʟʘʩʫʰʣʠʚʳʭ ʧʫʩʪʳʥʥʳʭ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʥʝʪ ʛʣʫʙʦʢʦʛʦ ʧʨʦʤʘʯʠʚʘʥʠʷ ʧʦʯʚ, ʥʘʢʦʧ-
ʣʝʥʠʝ ʩʦʣʝʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʙʠʦʛʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ, ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʦʯʚʦʦʙ-
ʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʤʧʫʣʴʚʝʨʠʟʘʮʠʠ (ʧʝʨʝʥʦʩʘ ʚʝʪʨʦʤ).

ɺ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʩʦʣʝʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʢʦ-
ʥʦʤʝʨʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩ-
ʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.

ɺ ʣʝʩʦʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʧʨʠ ʦʙʱʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʟʘʩʦʣʝʥʠʠ ʧʦʯʚ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ
ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʩʦʩʪʘʚʝ ʩʦʣʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʨʙʦʥʘʪʳ ʠ ʙʠʢʘʨʙʦʥʘʪʳ ʥʘʪʨʠʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʩʫʣʴ-
ʬʘʪʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʩʦʜʦʚʳʡ ʠ ʩʦʜʦʚʦ-ʩʫʣʴʬʘʪʥʳʡ ʪʠʧʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ. ʅʘʢʦʧʣʝʥʠʝ ʩʦʜʳ ʚ
ʵʪʠʭ ʟʦʥʘʭ ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʝʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʣʴʬʘʪʘʤʠ ʠ ʭʣʦʨʠʜʘʤʠ ʥʘʪʨʠʷ.

ɺ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʠ ʧʫʩʪʳʥʥʳʭ ʦʙʣʘʩʪʷʭ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʣʴʬʘʪʦʚ ʠ
ʭʣʦʨʠʜʦʚ ʥʘʪʨʠʷ, ʛʠʧʩʘ ʠ ʥʠʪʨʘʪʦʚ. ʀʥʦʛʜʘ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚ ʩ ʩʦ-
ʜʦʚʳʤ ʪʠʧʦʤ ʟʘʩʦʣʝʥʠʷ.

ɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʘʙʦ-, ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ, ʘ ʪʘʢʞʝ ʩʦʣʦʥʯʘʢʠ,
ʩʦʣʦʥʮʳ ʠ ʩʦʣʦʜʠ.

ʉʦʣʦʥʮʳ

ʉʦʣʦʥʮʳ – ɻ ʪʦ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʭ ʢʘʪʠʦʥ ʥʘʪʨʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ (ʠʣʣʶʚʠ-
ʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ) ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 15% ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ. ɺ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʠ ʦʙʤʝʥʥʳʡ ʤʘʛ-
ʥʠʡ (ʙʦʣʝʝ 40%). ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥ  rʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʧʨʦʬʠʣʴ, ɦ ʝʣʦʯʥʘʷ ʨʝʘʢ-
ʮʠʷ ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʠ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʧʨʠʩʫʪʩʪʚʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʩʨʝʜʥʝʡ ʠ
ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʧʨʦʬʠʣʷ, ʧʦʚʳʰʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠʣʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʩʪʦʣʙʯʘ-
ʪʦʡ, ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʛʣʳʙʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ.

ʀʟʫʯʝʥʠʝʤ ʩʦʣʦʥʮʦʚ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʨʫʩʩʢʠʝ ʫʯʝʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʂ.ʂ. ɻʝʜ-
ʨʦʡʮ, ʂ.ɼ. ɻʣʠʥʢʘ, ɺ.ʈ. ɺʠʣʴʷʤʩ, ɺ.ɸ. ʂʦʚʜʘ, ʂ.ʇʘʢ, ʀ.ʅ. ɸʥʪʠʧʦʚ-ʂʘʨʘʪʘʝʚ, ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ,
ʅ.ʇ. ʇʘʥʦʚ ʠ ʜʨ.

ɺ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ  ̫ʩʦʣʦʥʮʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʳʥʴ, ʨʦʤʘʰʥʠʢ, ʢʝʨʤʝʢ ʠ ʜʨ.
ʉʦʣʦʥʮʳ ʠ ʩʠʣʴʥʦʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʈʌ, ʠʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʨʘʚʥʘ

47,5 ʤʣʥ. ʛʘ. ɺ ʢʦʤʧʣʝʢʩʝ ʩ ʥʠʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ ʠ ʩʨʝʜʥʝʩʦʣʦʥʮʝ-
ʚʘʪʳʝ ʟʦʥʘʣʴʥʳʝ ʧʦʯʚʳ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 67,4 ʤʣʥ. ʛʘ.

ʉʦʣʦʥʮʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʣʦʥʮʦʚʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦ-
ʨʦʤ ʧʨʦʠʩʭʦʜʠʣʠ ʧʝʧʪʠʟʘʮʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʣʣʦʠʜʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʜʠʩʧʝʨʩʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ
ʧʦʯʚʳ, ʧʦʚʳʰʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʳʤʳʚʘʥʠʝ ʧʝʧʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʣʣʦʠ-
ʜʦʚ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʠʭ ʢʦʘʛʫʣʷʮʠʷ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ.

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʥʘʪʨʠʷ ʚ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚʘʭ ̫ ʚʣʷʶʪʩʷ ʝʛʦ ʩʦʣʠ,
ʢʦʪʦʨʳʝ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʚʠʜʝ ʧʦʜʥʠʤʘʶʪʩʷ ʠʟ ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʧʦ ʢʘʧʠʣʣʷʨʘʤ ʩ ʚʦʩʭʦʜʷʱʠʤ ʪʦʢʦʤ
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ʚʣʘʛʠ. ɺʦʟʤʦʞʝʥ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʫʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʥʘʪʨʠʷ ʚ ʩʦʣʦʥʮʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.

ʉʦʣʦʥʮʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠ ʧʨʠ ʨʘʩʩʦʣʝʥʠʠ ʩʦʣʦʥʯʘʢʦʚ, ʚ ʩʦʩʪʘʚʝ ʩʦʣʝʡ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ
ʭʣʦʨʠʜʳ ʠ ʩʫʣʴʬʘʪʳ ʥʘʪʨʠʷ. ʇʨʠ ʟʘʩʦʣʝʥʠʠ ʩʦʣʦʥʮʳ ʠ ʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ ʤʦʛʫʪ ʩʥʦʚʘ ʧʝʨʝʭʦʜʠʪʴ
ʚ ʩʦʣʦʥʯʘʢʠ.

ɺ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʚ ʩʦʣʦʥʮʘʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʥʘʪʨʠʡ. ɺ ʧʦʯʚʝ ʧʦʛʣʦ-
ʱʝʥʥʳʡ ʥʘʪʨʠʡ, ʘ ʦʪʯʘʩʪʠ ʢʘʣʠʡ ʠ ʘʤʤʦʥʠʡ, ʩʦʦʙʱʘʶʪ ʢʦʣʣʦʠʜʥʦʡ ʯʘʩʪʠ ʩʦʣʦʥʮʦʚ ʙʦʣʴʰʫʶ ʧʦʜ-
ʚʠʞʥʦʩʪʴ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʪʠʚ ʨʘʟʤʳʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚʦʜʳ. ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ
ʩʦʣʦʥʮʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ̫ ʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʪʨʠʝ-
ʚʳʭ ʩʦʣʝʡ (ʭʣʦʨʠʜʦʚ, ʩʫʣʴʬʘʪʦʚ, ʙʠʢʘʨʙʦʥʘʪʦʚ), ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ. ʆʥʠ ʤʦʛʫʪ ʥʘʢʘʧʣʠ-
ʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʦʣʝʥʠʷ ʩʦʣʦʥʯʘʢʦʚ ʠ ʙʠʦʛʝʥʥʳʤ ʧʫʪʝʤ, ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ
ʦʩʪʘʪʢʦʚ ʧʦʣʳʥʝʡ, ʩʦʣʷʥʦʢ ʠ ʪ.ʜ.

ʉʦʣʦʥʮʦʚʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʨʷʜ ʚʝʩʴʤʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɺʝʨʭʥʠʡ (ʧʘ-
ʭʦʪʥʳʡ) ʛʦʨʠʟʦʥʪ, ʙʫʜʫʯʠ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʩʪʨʫʢʪʫʨʥʳʤ, ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʟʘʧʣʳʚʘʝʪ, ʘ ʧʨʠ ʚʳʩʳʭʘʥʠʠ
ʦʙʨʘʟʫʝʪ ʧʨʦʯʥʫʶ ʢʦʨʢʫ; ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ.

ɿʘʣʝʛʘʶʱʠʡ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, ʦʪʣʠʯʘʷʩʴ ʦʛ-
ʨʦʤʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʣʠʧʢʦʩʪʴʶ, ʥʘʙʫʭʘʝʤʦʩʪʴʶ ʚ ʩʳʨʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ
ʯʨʝʟʚʳʯʘʡʥʦ ʪʚʝʨʜʫʶ ʤʘʩʩʫ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʩʳʭʘʥʠʷ ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ ʠ ʦʙ-
ʨʘʟʫʝʪ ʦʯʝʥʴ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʩʦʣʦʥʮʦʚ ʩʪʦʣʙʯʘʪʫʶ ʠʣʠ ʛʣʳʙʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ.

ɺ ʧʨʦʬʠʣʝ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʛʦʨʠʟʦʥʪʘ: ʛʫʤʫʩʦʚʦ-ʵʣʶʚʠʘʣʴʥʳʡ, ʠʣʠ
ʥʘʜʩʦʣʦʥʮʦʚʳʡ (ɸ), ʠʣʣʶʚʠʘʣʴʥʳʡ, ʠʣʠ ʩʦʣʦʥʮʦʚʳʡ (ɺ1), ʧʦʜʩʦʣʦʥʮʦʚʳʡ, ʠʣʠ ʩʦʣʝʚʦʡ (ɺ2), ʠ ʧʦʯʚʦ-
ʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ (ʉ).

ɻʫʤʫʩʦʚʦ-ʵʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʠ ʠʤ ʯʘʩʪʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʠʣʠʩ-
ʪʳʭ ʩʫʩʧʝʥʟʠʡ ʠʤʝʝʪ ʩʚʝʪʣʦ-ʩʝʨʫʶ ʦʢʨʘʩʢʫ, ʤʦʱʥʦʩʪʴ ʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʣʦʥʮʘʭ ʩʠʣʴʥʦ ʚʘʨʴʠ-
ʨʫʝʪ (ʦʪ 2-3 ʜʦ 20-25 ʩʤ). ʀʥʦʛʜʘ ɻ ʪʦʪ ʛʦʨʠʟʦʥʪ ʥʝʩʢʦʣʴʢʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥ ʠ ʦʙʨʘʟʫʝʪ ʪʦʥʢʫʶ ʥʝʧʨʦʯ-
ʥʫʶ ʢʦʨʦʯʢʫ ʧʦʨʠʩʪʦʛʦ ʧʣʠ ʥʦʟʜʨʝʚʘʪʦʛʦ ʩʣʦʞʝʥʠʷ. ʅʠʞʥʠʝ ʯʘʩʪʠ ʛʫʤʫʩʦʚʦ-ʵʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥ-
ʪʘ ʯʘʩʪʦ ʙʦʣʝʝ ʩʚʝʪʣʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʝʤ.

ʉʦʣʦʥʮʦʚʳʡ ʛʦʨʠʟʦʥʪ ʨʝʟʢʦ ʦʪʛʨʘʥʠʯʝʥ ʦʪ ʛʫʤʫʩʦʚʦ-ʵʣʶʚʠʘʣʴʥʦʛʦ; ʦʥ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʧʦʛʣʦ-
ʱʝʥʥʦʛʦ ʥʘʪʨʠʷ, ʦʙʳʯʥʦ ʪʝʤʥʝʝ, ʥʝʨʝʜʢʦ ʢʦʨʠʯʥʝʚʳʭ ʦʪʪʝʥʢʦʚ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ
ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ – ʩʠʣʴʥʘʷ ʫʧʣʦʪʥʝʥʥʦʩʪʴ ʠʟ-ʟʘ ʩʢʦʧʣʝʥʠʷ ʚ ʥʝʤ ʚʳʥʝʩʝʥʥʳʭ ʠʟ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʧʦ-
ʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ (ʦʩʦʙʝʥʥʦ ɸ1), ʠʣʠʩʪʳʭ ʩʫʩʧʝʥʟʠʡ ʠ ʯʘʩʪʠ ʛʫʤʫʩʦʚʳʭ ʚʝ-
ʱʝʩʪʚ. ʀʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʯʣʝʥʝʥ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʠ ʨʘʩʧʘ-
ʜʘʝʪʩʷ ʥʘ ʭʦʨʦʰʦ ʦʙʦʩʦʙʣʝʥʥʳʝ ʦʪʜʝʣʴʥʦʩʪʠ – ʩʪʦʣʙʳ ʠʣʠ ʧʨʠʟʤ ,r ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʝʛʦ ʥʘʟʳʚʘʶʪ ʩʪʦʣʙʯʘ-
ʪʳʤ ʠʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ. ʉʪʦʣʙʯʘʪʳʝ ʦʪʜʝʣʴʥʦʩʪʠ ʠʤʝʶʪ ʚ ʧʦʧʝʨʝʯʥʠʢʝ 5-10 ʩʤ, ʚʳʩʦʪʫ 10-20 ʩʤ,
ʚʝʨʭʫʰʢʠ ʠʭ ʥʝʩʢʦʣʴʢʦ ʦʢʨʫʛʣʳʝ. ʇʦ ʛʨʘʥʷʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʛʣʷʥʮʝʚʘ-
ʪʦʩʪʴ, ʠʥʦʛʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʭ ʥʘʭʦʜʠʪʩʷ ʩʝʨʘʷ ʧʨʠʩʳʧʢʘ ʢʨʝʤʥʝʟʝʤʘ (Si02). ʄʦʱʥʦʩʪʴ ʩʦʣʦʥʮʦʚʦ-
ʛʦ ʛʦʨʠʟʦʥʪʘ ʥʝʦʜʠʥʘʢʦʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʣʦʥʮʘʭ ʠ ʯʘʩʪʦ ʜʦʩʪʠʛʘʝʪ 20-30 ʩʤ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ. ʇʦʜ
ʩʦʣʦʥʮʦʚʳʤ ʟʘʣʝʛʘʝʪ ʩʦʣʝʚʦʡ ʛʦʨʠʟʦʥʪ, ʧʨʦʥʠʢʘʶʱʠʡ ʜʦ ʛʣʫʙʠʥʳ 30-40 ʩʤ ʠ ʩʦʜʝʨʞʘʱʠʡ ʟʘʤʝʪʥʦʝ
ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ ʚ ʚʠʜʝ ʙʝʣʦʛʣʘʟʢʠ, ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ, ʘ ʪʘʢʞʝ ʛʠʧʩ ʚ ʚʠʜʝ
ʧʷʪʝʥ ʠ ʢʨʠʩʪʘʣʣʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʨʘʩʩʦʣʝʥʠʷ ʩʦʣʦʥʮʘ ʩʦʣʝʥʦʩʥʦʩʪʴ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ
ʠʟʤʝʥʷʝʪʩʷ. ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʩʩʦʣʝʥʠʷ ʟʜʝʩʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʭʣʦ-
ʨʠʜʳ ʠ ʩʫʣʴʬʘʪʳ ʥʘʪʨʠʷ; ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ɻ ʪʠ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʚʥʠʟ
ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ, ʠ ʚ ʧʦʜʩʦʣʦʥʮʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ
ʠ ʛʠʧʩ. ɺʦ ʚʪʦʨʠʯʥʦ ʟʘʩʦʣʝʥʥʳʭ ʩʦʣʦʥʮʘʭ ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʠ ʦʩʦʙʝʥʥʦ ʩʫʣʴʬʘʪʦʚ ʤʦʛʫʪ ʚʩʪʨʝ-
ʯʘʪʴʩʷ ʠ ʚ ʛʦʨʠʟʦʥʪʝ ɺ.

ʇʨʦʬʠʣʴ ʩʦʣʦʥʮʦʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʣʘ ʠ ʚʘʣʦʚʦʤʫ ʩʦʩʪʘʚʫ. ʅʘʜʩʦʣʦʥʮʦʚʳʡ ʛʦ-
ʨʠʟʦʥʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʣʦʥʮʦʚʳʤ ʙʝʜʥʝʝ ʠʣʦʤ, ʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ, ʟʘʪʦ ʦʙʦʛʘʱʝʥ ʦʢʩʠ-
ʜʦʤ ʢʨʝʤʥʠʷ. ʀʣʠʩʪʘʷ ʬʨʘʢʮʠʷ ʦʙʨʘʟʦʚʘʥʘ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʤ ʠ ʛʠʜʨʦʩʣʶʜʘʤʠ. ʉʦʜʦʚʳʝ ʩʦʣʦʥʮʳ
ʠʤʝʶʪ ʩʠʣʴʥʦʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ (ʨʅ 8-10), ʟʘʩʦʣʝʥʥʳʝ ʥʝʡʪʨʘʣʴʥʳʤʠ ʩʦʣʷʤʠ – ʩʣʘʙʦʱʝʣʦʯʥʫʶ.
ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʝʦʜʠʥʘʢʦʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥ  rʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ:
ʚ ʧʦʣʫʧʫʩʪʳʥʷʭ 1,0-1,5%, ʜʦ 6,0% ʠ ʙʦʣʝʝ – ʚ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ. ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʧʨʝʦʙʣʘʜʘʶʪ
ʬʫʣʴʚʦʢʠʩʣʦʪʳ. ɺ ʧʦʜʩʦʣʦʥʮʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʛʠʧʩ, ʢʘʨʙʦʥʘʪʳ ʠ ʨʘʟʥʳʝ ʚʦʜʦʨʘʩʪʚʦ-
ʨʠʤʳʝ ʩʦʣʠ. ɺʦʜʥʳʝ ʚʳʪʷʞʢʠ ʠʟ ʩʦʣʦʥʮʦʚ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ɦ ʝʣʦʯʥʦʩʪʴʶ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʴʰʘʷ
ʱʝʣʦʯʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ.
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʝ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʩʦʣʦʥʮʘʭ ʤʦʞʝʪ ʙʳʪʴ
ʨʘʟʣʠʯʥʳʤ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʩʦʣʦʥʮʦʚʳʭ ʩʚʦʡʩʪʚ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣʥʦʝ ʟʘʤʝʱʝʥʠʝ ʥʘʪʨʠ-
ʝʤ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ. ʉʦʣʦʥʮʝʚʘʪʦʩʪʴ ʧʦʯʚ ʧʨʦʷʚʣʷʝʪʩʷ ʫʞʝ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ
3-10% ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʦʪ ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ.

ʇʦ ʩʪʝʧʝʥʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ (ʚ % ʦʪ ʩʫʤʤʳ ʧʦʛʣʦ-
ʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʫʧʣʦʪʥʝʥʥʦʤ ʩʦʣʦʥʮʦʚʦʤ ʛʦʨʠʟʦʥʪʝ) ʧʦʯʚʳ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʪʘʢ:

ʥʝʩʦʣʦʥʮʝʚʘʪʳʝ – ʤʝʥʴʰʝ 3%
ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ – 3-10
ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ –10-15
ʩʠʣʴʥʦʩʦʣʦʥʮʝʚʘʪʳʝ – 15-20
ʩʦʣʦʥʮʳ – ʙʦʣʴʰʝ 20%
ʏʝʤ ʙʦʣʴʰʝ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʧʦʯʚʝ, ʪʝʤ ʨʝʟʯʝ ʚʳʨʘʞʝʥʳ ʚ ʥʝʡ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ.
ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ. ʉʦʣʦʥʮʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʟʜʝʣʷʶʪ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥ-

ʪʦʚʳʭ ʚʦʜ: ʣʫʛʦʚʳʝ – ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʝ 3 ʤ, ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ –3-6 ʤ ʠ ʩʪʝʧʥʳʝ – ʛʣʫʙʞʝ 6 ʤ.
ɿʘʪʝʤ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩʦʣʦʥʮʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʫʚʣʘʞʥʝʥʠʷ ʚʳʜʝʣʷʶʪ ʧʦʜʪʠʧʳ, ʦʪʨʘʞʘʶ-
ʱʠʝ ʟʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʣʦʥʮʦʚ: ʯʝʨʥʦʟʝʤʥʳʝ, ʢʘʰʪʘʥʦʚʳʝ, ʙʫʨʳʝ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʳʝ, ʤʝʨʟ-
ʣʦʪʥʳʝ ʠ ʜʨ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʟʘʩʦʣʝʥʠʷ ʩʦʣʦʥʮʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʨʦʜʳ: ʩʦʜʦʚʳʝ – ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ, ʩʦʜʝʨʞʘʪ ʤʘʣʦ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʝ –
ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʦʙʣʘʩʪʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʠ ʁ ʞʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʠ ʜʨ. ʇʦ ʤʦʱʥʦʩʪʠ ʥʘʜʩʦʣʦʥʮʦʚʦ-
ʛʦ ʛʦʨʠʟʦʥʪʘ (ɸ) ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʦʣʦʥʮʦʚ: ʤʝʣʢʠʝ – ʛʦʨʠʟʦʥʪ ɸ ʤʝʥʝʝ 10 ʩʤ, ʩʨʝʜʥʠʝ –
10-18, ʛʣʫʙʦʢʠʝ – ʙʦʣʝʝ 18 ʩʤ; ʧʦ ʤʦʱʥʦʩʪʠ ʩʦʣʦʥʮʦʚʦʡ ʪʦʣʱʠ – ʤʘʣʦʤʦʱʥʳʝ (ɸ+ɺ ʤʝʥʝʝ 30 ʩʤ),
ʤʦʱʥʳʝ (ʙʦʣʝʝ 30 ʩʤ). ɽʩʣʠ ʩʦʣʦʥʮʳ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʪʦ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ
ʩʦʣʦʥʯʘʢʦʚʳʤʠ. ʊʘʢʠʝ ʩʦʣʦʥʮʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠ ʯʝʨʥʦʟʝʤʥʳʭ ʠ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ.

ʉʦʣʦʥʮʳ ̫ ʚʣʷʶʪʩʷ ʥʠʟʢʦʧʣʦʜʦʨʦʜʥʳʤʠ ʧʦʯʚʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʶʪ ɦ ʝʣʦʯʥʫʁ  ʨʝʘʢʮʠʶ ʧʦʯʚʝʥ-
ʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʦʯʝʥʴ ʚʨʝʜʥʫʶ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʦʜʝʨ-
ʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʪʨʠʷ ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʳ.

ʆʢʫʣʴʪʫʨʠʚʘʥʠʝ ʩʦʣʦʥʮʦʚ ʧʨʦʚʦʜʷʪ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʚʦʡʩʪʚ, ʛʣʫʙʠʥʳ
ʥʘʜʩʦʣʦʥʮʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʨʘʡʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʥʘʜʩʦʣʦʥʮʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʝʣʢʠʭ ʠ
ʩʨʝʜʥʠʭ ʩʦʣʦʥʮʦʚ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʝʙʦʣʴʰʠʤʠ ʧʷʪʥʘʤʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʟʝʤʣʝʚʘ-
ʥʠʝʤ. ɼʣʷ ɻ ʪʦʛʦ ʥʘ ʟʘʧʘʜʠʥʫ ʩʦʣʦʥʮʘ ʟʝʤʣʝʨʦʡʥʳʤʠ ʤʘʰʠʥʘʤʠ ʩʛʨʝʙʘʶʪ ʥʝʩʦʣʦʥʮʦʚʫʶ ʧʦʯʚʫ.

 ɼʣʷ ɻ ʬʬʝʢʪʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʦʥʮʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʭʠ-
ʤʠʯʝʩʢʫʶ ʤʝʣʠʦʨʘʮʠʶ, ʘ ʠʤʝʥʥʦ ʛʠʧʩʦʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʛʠʧʩʘ ʉʘSO4, ʚ ʨʝʟʫʣʴʪʘʪʝ
ʯʝʛʦ ʢʘʪʠʦʥʳ ʥʘʪʨʠʷ ʟʘʤʝʱʘʶʪʩʷ ʢʘʪʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, ʢʦʘʛʫʣʠʨʫʶʱʠʤʠ ʧʦʯʚʝʥʥʳʝ ʢʦʣʣʦʠʜʳ ʠ ʪʝʤ
ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʛʠʧʩʦʚʘ-
ʥʠʝ ʩʥʠʞʘʝʪ ɦ ʝʣʦʯʥʦʩʪʴ ʧʦʯʚʳ ʠ ʫʣʫʯʰʘʝʪ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʣʦʥʮʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ
ʛʠʧʩʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʨʦʰʝʥʠʝʤ. ʅʦʨʤʘ ʚʥʝʩʝʥʠʷ ʛʠʧʩʘ ʫʩʪʘʥʘʚʣʠʚʘ-
ʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʇʇʂ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5-8 ʪ/ʛʘ ʥʘ ʣʫʛʦʚʦ-
ʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʩʦʣʦʥʮʘʭ ʜʦ 15 ʪ/ʛʘ ʠ ʙʦʣʝʝ ʥʘ ʣʫʛʦʚʳʭ ʩʦʣʦʥʮʘʭ ʩ ʩʦʜʦʚʳʤ ʟʘʩʦʣʝʥʠʝʤ.

ɺ ʢʘʯʝʩʪʚʝ ʤʝʣʠʦʨʘʥʪʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʩʬʦʛʠʧʩ, ʦʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦʜʝʨʞʘ-
ʱʠʝ ʩʝʨʥʫʶ ʠʣʠ ʘʟʦʪʥʫʁ  ʢʠʩʣʦʪʫ (ʜʣʷ ʢʠʩʣʦʚʘʥʠʷ ʩʦʣʦʥʮʦʚ).

ɺʦʟʤʦʞʥʦ ʩʘʤʦʛʠʧʩʦʚʘʥʠʝ ʩʦʣʦʥʮʦʚ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʣʝʛʘʶʪ ʢʘʨʙʦ-
ʥʘʪʥʳʡ ʠ ʛʠʧʩʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪʳ: ʜʣʷ ɻ ʪʦʛʦ ʧʨʦʚʦʜʷʪ ʛʣʫʙʦʢʫʶ ʚʩʧʘʰʢʫ (ʜʦ 50-60 ʩʤ) ʧʣʘʥʪʘʞʥʳʤ
ʧʣʫʛʦʤ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʛʠʧʩʘ ʠ ʢʘʨʙʦʥʘʪʦʚ ʩ ʧʘʭʦʪʥʳʤ ʩʣʦʝʤ.

ʊʘʙʣʠʮʘ 24 – ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʦʙʤʝʥʥʦʤʫ ʥʘʪʨʠʶ [ʮʠʪ. ʧʦ 16]

ʅʝʫʩʪʦʡʯʠʚʳʝ ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ʋʩʪʦʡʯʠʚʳʝ
ʌʘʩʦʣʴ, ʢʫʢʫʨʫʟʘ, ʢʘʨʪʦʬʝʣʴ,
ʘʧʝʣʴʩʠʥ, ʧʝʨʩʠʢ, ʤʘʥʜʘʨʠʥ,
ʷʙʣʦʥʷ, ʛʨʫʰʘ, ʯʝʨʝʰʥʷ,
ʩʣʠʚʘ, ʘʙʨʠʢʦʩ, ʢʦʩʪʝʨ
ʙʝʟʦʩʪʳʡ, ʢʣʝʚʝʨ, ʣʶʧʠʥ, ʯʘʡ

ʄʦʨʢʦʚʴ, ʢʣʝʚʝʨ, ʦʚʩʷʥʠʮʘ
ʚʳʩʦʢʘʷ, ʩʘʣʘʪ ʣʘʪʫʢ, ʦʚʝʩ,
ʣʫʢ, ʨʝʜʠʩ, ʨʦʞʴ, ʨʘʡʛʨʘʩ,
ʩʦʨʛʦ, ʪʦʤʘʪʳ, ʧʰʝʥʠʮʘ,
ʚʠʢʘ

ʃʶʮʝʨʥʘ, ʷʯʤʝʥʴ, ʩʚʝʢʣʘ,
ʭʣʦʧʯʘʪʥʠʢ, ʞʠʪʥʷʢ, ʧʳʨʝʡ
ʚʳʩʦʢʠʡ, ʘʡʚʘ, ʨʠʩ, ʜʦʥʥʠʢ,
ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʚʦʣʦʩʥʝʮ

ʈʘʟʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʧʦʯʚʳ: ʦʜʥʠ ʠʟ
ʥʠʭ ʫʩʪʦʡʯʠʚʳ, ʜʨʫʛʠʝ – ʥʝʪ, ʠ ɻ ʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ (ʪʘʙʣ. 24).
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ʉʨʝʜʠ ʯʝʨʥʦʟʝʤʦʚ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʥʝʙʦʣʴʰʠʝ ʧʷʪʥʘ ʩʦʣʦʥʮʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʨ-
ʛʘʪʴ ʟʝʤʣʝʚʘʥʠʶ, ʪʦ ʝʩʪʴ ʧʦʢʨʳʚʘʪʴ ʠʭ ʩʣʦʝʤ ʯʝʨʥʦʟʝʤʘ.

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ
ʧʨʠʝʤʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪ  ɹʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ, ʞʝʣʘʪʝʣʴʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʢʠʩʣʳʝ,
ʫʜʦʙʨʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ.

ʉʦʣʦʥʯʘʢʠ

ʂ ʩʦʣʦʥʯʘʢʘʤ ʦʪʥʦʩʷʪ ʧʦʯʚʳ, ʚʦ ʚʩʝʤ ʧʨʦʬʠʣʝ ʢʦʪʦʨʳʭ, ʥʘʯʠʥʘʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʜʝʨʞʠʪʩʷ
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʧʦʜʘʚʣʷʶʱʠʭ ʨʦʩʪ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʪʝʥʠʡ. ɿʘʣʝʛʘ-
ʶʪ ʩʦʣʦʥʯʘʢʠ ʧʦ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʦʥʠʞʝʥʠʷʤ – ʚ ʧʦʡʤʘʭ ʨʝʢ, ʧʨʠʦʟʝʨʥʳʭ ʚʧʘʜʠʥʘʭ, ʧʨʠʤʦʨʩʢʠʭ
ʥʠʟʤʝʥʥʦʩʪʷʭ, ʚʳʩʦʭʰʠʭ ʦʟʝʨʘʭ. ʇʨʠ ʩʦʜʦʚʦʤ ʟʘʩʦʣʝʥʠʠ ʢ ʩʦʣʦʥʯʘʢʘʤ ʦʪʥʦʩʷʪ ʧʦʯʚʳ ʩ ʩʦʜʝʨʞʘ-
ʥʠʝʤ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʙʦʣʝʝ 0,5-0,6%, ʧʨʠ ʭʣʦʨʠʜʥʦʤ – ʙʦʣʝʝ 0,7-0,8%, ʩʫʣʴʬʘʪʥʦʤ – ʙʦ-
ʣʝʝ 1,4% (ʥʠʞʥʠʡ ʧʨʝʜʝʣ). ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1-3% ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧ-
ʥʦʡ ʟʦʥʘʭ ʜʦ 8-10% ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʠ 20-30% ʚ ʧʫʩʪʳʥʷʭ.

ʅʘ ʩʦʣʦʥʯʘʢʦʚʳʭ ʧʦʯʚʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʳʚʘʝʪ ʠʟʨʝʞʝʥʥʦʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʘʟʥʳʭ ʚʠʜʦʚ
ʩʦʣʷʥʦʢ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ, ʘ ʪʘʢʞʝ ʢʩʝʨʦʬʠʪʥʳʝ ʧʦ-
ʣʳʥʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʦʣʴʥʦʩʪʠ, ʢʝʨʤʝʢ, ʩʦʣʦʜʢʘ ʠ ʜʨ.

ʉʦʣʦʥʯʘʢʠ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ (ʜʦ 25 %) ʩʦʣʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ
ʦʙʨʘʟʦʚʘʥʠʷ. ʆʙʨʘʟʫʶʪʩʷ ʦʥʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʧʦʪʥʦʤ ʪʠʧʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʢʦʛʜʘ ʠʩʧʘ-
ʨʝʥʠʝ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ. ʇʨʠ ʪʘʢʦʤ ʚʦʜʥʦʤ ʨʝʞʠʤʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝ-
ʨʳʚʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʧʦʜʥʷʪʠʝ ʝʝ ʠʟ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. ɽʩʣʠ ʛʨʫʥʪʦʚʳʝ
ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʙʣʠʟʢʦ ʠ ʩʦʜʝʨʞʘʪ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ, ʪʦ ʧʦʩʣʝʜʥʠʝ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʚʤʝʩʪʝ ʩ
ʚʦʜʦʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚʳ.

ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʩʦʣʦʥʯʘʢʦʚ ʩʣʘʙʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ, ʦʜʥʘʢʦ ʚʳʜʝʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʳ
ɸ, ɺ ʠ ʉ. ʇʦ ʚʩʝʤ ʛʦʨʠʟʦʥʪʘʤ ʤʦʞʥʦ ʚʠʜʝʪʴ ʚʳʮʚʝʪʳ ʩʦʣʝʡ; ʫ ʛʠʜʨʦʤʦʨʬʥʳʭ ʩʦʣʦʥʯʘʢʦʚ ʥʘʙʣʶ-
ʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʛʣʝʝʥʠʷ ʚ ʚʠʜʝ ʨʞʘʚʦ-ʦʭʨʠʩʪʳʭ ʚʢʨʘʧʣʝʥʠʡ ʠʣʠ ʩʠʟʳʭ ʧʷʪʝʥ.

ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʣʦʥʯʘʢʦʚ ʩʦʩʪʦʠʪ ʚ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ.
ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʩʦʩʪʘʚʣʷʝʪ 10-20 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʧʨʠʯʝʤ ʩʨʝʜʠ ʦʙ-
ʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʙʦʣʴʰʝ ʢʘʪʠʦʥʦʚ ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ. ʉʦʣʦʥʯʘʢʠ ʩ ʭʣʦʨʠʜʥʳʤ ʠ ʩʫʣʴʬʘʪʥʳʤ ʟʘʩʦ-
ʣʝʥʠʝʤ ʠʤʝʶʪ ʥʝʡʪʨʘʣʴʥʫʶ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ (ʨʅ ʚʦʜʥ. 7,2-7,5), ʧʨʠ ʩʦʜʦʚʦʤ – ʩʠʣʴ-
ʥʦʱʝʣʦʯʥʫʶ (ʨʅ ʚʦʜʥ. ʜʦ 9-10).

ɻʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʩʦʣʦʥʯʘʢʦʚ ʥʝʚʳʩʦʢʘʷ – ʤʝʥʝʝ 1% ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ. ɽʩʣʠ ʩʦʣʦʥʯʘʢʠ ʦʙʨʘ-
ʟʦʚʘʣʠʩʴ ʩʨʝʜʠ ʣʫʛʦʚʳʭ ʚʳʩʦʢʦʛʫʤʫʩʥʳʭ ʧʦʯʚ, ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 5-6%.

ʉʦʩʪʘʚ ʩʦʣʝʡ ʚ ʩʦʣʦʥʯʘʢʘʭ ʨʘʟʣʠʯʝʥ ʠ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ. ʏʘʱʝ ʜʨʫʛʠʭ ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʩʦʣʦʥʯʘʢʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ NaCl ʠ Na2S04. ɺ ʩʦʣʦʥʯʘʢʘʭ
ʩ ʟʘʩʦʣʝʥʠʝʤ NaCl ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ ʢʦʨʢʦʡ. ʂʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘ ʩʦʣʦʥʯʘʢʘʭ ʥʝ ʨʘʩʪʫʪ.
ʅʘʠʙʦʣʝʝ ʚʨʝʜʥʦ ʜʣʷ ʥʠʭ ʩʦʜʦʚʦʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ, ʢʦʛʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʦʥʯʘʢʘ ʤʥʦʛʦ ʩʦʜʳ.

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʥʯʘʢʦʚ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ
ʩʚʦʡʩʪʚ, ʠ ʯʘʱʝ ʚʩʝʛʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʝʥʦʢʦʩʥʳʝ ʠ ʧʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʭʦʪ-
ʥʳʭ ʟʝʤʝʣʴ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦ-
ʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. ʅʘʠʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚʥʳʤ ʠʟ ʥʠʭ ̫ ʚʣʷʝʪʩʷ
ʧʨʦʤʳʚʢʘ ʩʦʣʝʡ ʚʳʩʦʢʠʤʠ ʥʦʨʤʘʤʠ (ʦʪ 2 ʜʦ 15 ʪʳʩ. ʤ3/ʛʘ) ʥʝʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ
ʜʦʣʞʥʘ ʫʜʘʣʷʪʴʩʷ ʩ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʜʨʝʥʘʞʥʳʤ ʢʘʥʘʣʘʤ. ɺʤʝʩʪʝ ʩ ʧʨʦʤʳʚʢʦʡ ʩʦʣʝʡ ʥʝʦʙʭʦʜʠʤʦ
ʚʥʦʩʠʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʨʦʚʦʜʠʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, ʫʣʫʯ-
ʰʘʶʱʫʶ ʝʝ ʩʪʨʫʢʪʫʨʫ. ʇʦʩʣʝ ʧʨʦʤʳʚʢʠ ʩʣʝʜʫʝʪ ʚʳʩʝʚʘʪʴ ʩʦʣʝʫʩʪʦʡʯʠʚʳʝ ʢʫʣʴʪʫʨʳ, ʚ ʧʝʨʚʫʶ
ʦʯʝʨʝʜʴ, ʣʶʮʝʨʥʫ, ̫ ʯʤʝʥʴ, ʧʰʝʥʠʮʫ.

ɺʦ ʠʟʙʝʞʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʭʦʨʦʰʫʶ ʜʨʝʥʘʞʥʫʶ ʩʝʪʴ,
ʧʨʘʚʠʣʴʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʦʨʤʳ ʧʦʣʠʚʘ, ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʠʚʘ (ʜʦʞʜʝ-
ʚʘʥʠʝ ʠ ʜʨ.).
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ʉʦʣʦʜʠ

ʉʦʣʦʜʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚ. ʆʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʝʨʝʛʥʦʷ ʩʦʣʦʥʮʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʯʘʩʪʠʯʥʳʤ ʨʘʟʨʫʰʝ-
ʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɦ ʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɸʢʘʜʝʤʠʢ ʂ.ʂ. ɻʝʜʨʦʡʮ ʥʘʟʚʘʣ
ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʦʣʦʜʝʥʠʝʤ, ʘ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʦʯʚʳ – ʩʦʣʦʜʷʤʠ [6].

ʉʦʣʦʜʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ, ʚ ʟʦʥʝ ʢʘʰʪʘʥʦʚʳʭ ʠ
ʜʘʞʝ ʙʫʨʳʭ ʧʦʯʚ ʚ ʧʦʥʠʞʝʥʠʷʭ (ʧʘʜʠʥʳ, ʣʠʤʘʥʳ), ʘ ʪʘʢʞʝ ʚ ʟʦʥʝ ʩʫʭʠʭ ʩʪʝʧʝʡ ʠ ʧʦʣʫʧʫʩʪʳʥʴ ʚ
ʟʘʤʢʥʫʪʳʭ ʜʝʧʨʝʩʩʠʷʭ ʧʦʜ ʣʫʛʦʚʦʡ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʣʝʩʘʤʠ.
ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɺʦʨʦʥʝʞʩʢʦʡ, ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʦʩʦʣʦʜʝʣʳʭ ʧʦʯʚ ʠ ʩʦʣʦʜʝʡ
ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʣʦʩʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʚ ʗʢʫʪʠʠ ʠ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʩʦʣʦʜʝʡ ʠ ʦʩʦʣʦʜʝʣʳʭ ʧʦʯʚ ̫ ʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ
ʘʤʦʨʬʥʦʡ ʢʨʝʤʥʝʢʠʩʣʦʪʳ, ʨʘʩʪʚʦʨʠʤʦʡ ʚ 5 % ʨʘʩʪʚʦʨʝ ʝʜʢʦʛʦ ʢʘʣʠʷ.

ʇʨʦʮʝʩʩ ʦʩʦʣʦʜʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦ-
ʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʧʨʦʤʳʚʘʥʠʷ ʧʦʯʚ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪʩʷ ʦʙʳʯʥʦ ʚ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ
ʧʦʥʠʞʝʥʠʷʭ (ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʝ ʢʦʣʢʠ, ʧʦʜʳ, ʣʠʤʘʥʳ).

ʇʦ ʤʥʝʥʠʶ ʂ.ʂ. ɻʝʜʨʦʡʮʘ, ʩʦʣʦʜʠ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʩʦʣʦʥʮʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʱʝʥʠʷ ʢʘʪʠʦʥʦʚ
ʥʘʪʨʠʷ ʥʘ ʢʘʪʠʦʥ ʚʦʜʦʨʦʜʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ ʧʦʯʚ. ʇʨʠ ɻ ʪʦʤ ʧʦʣʫʪʦʨʥʳʝ ʦʢʩʠ-
ʜʳ ʚʳʥʦʩʷʪʩʷ ʧʨʦʤʳʚʥʳʤʠ ʚʦʜʘʤʠ, ʘ ʢʨʝʤʥʝʢʠʩʣʦʪʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʦʩʦʣʦʜʝʣʦʤ ʛʦʨʠʟʦʥʪʝ.
ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʩʦʣʦʜʝʡ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ɻ ʣʶʚʠʘʣʴʥʦ-ʛʣʝʝʚʳʡ ʧʨʦʮʝʩʩ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʚ ʧʨʦ-
ʬʠʣʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʛʣʝʝʥʠʷ.

ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʦʣʦʜʠ ʙʣʠʟʢʠ ʢ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤ ʛʣʝʝʚʳʤ ʧʦʯʚʘʤ. ʀʭ
ʧʨʦʬʠʣʴ ʨʝʟʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ:

ɸ0 – ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ, ʠʣʠ ʜʝʨʥʠʥʘ,
ɸ1 – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 5-20 ʩʤ,
ɸ2 – ʛʦʨʠʟʦʥʪ ʦʩʦʣʦʜʝʣʳʡ, ʩʣʦʝʚʘʪʳʡ, ɻ ʣʶʚʠʘʣʴʥʳʡ,
ɸ2Bg – ʛʦʨʠʟʦʥʪ ʧʝʨʝʭʦʜʥʳʡ ʢ ʠʣʣʶʚʠʘʣʴʥʦʤʫ, ʥʝʨʝʜʢʦ ʦʛʣʝʝʥʥʳʡ,
Bg – ʛʦʨʠʟʦʥʪ ʠʣʣʶʚʠʘʣʴʥʳʡ, ʦʛʣʝʝʥʥʳʡ, ʦʨʝʭʦʚʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʦʟʤʦʞʥʳ ʧʦʜ-

ʛʦʨʠʟʦʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʘʨʙʦʥʘʪʳ, ʛʠʧʩ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ,
ʉg – ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ (ʤʘʪʝʨʠʥʩʢʘʷ) ʧʦʨʦʜʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʛʣʝʝʥʠʷ.
ʉʦʣʦʜʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ: ʧʦ ʩʪʝʧʝʥʠ ʛʠʜʨʦʤʦʨʬʥʦʩʪʠ ʥʘ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ (ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘ

ʛʣʫʙʠʥʝ 3-6 ʤ), ʣʫʛʦʚʳʝ (1,5-3,0 ʤ), ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ (1,0-1,5 ʤ); ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʘʨʙʦʥʘʪʦʚ ʧʦ
ʧʨʦʬʠʣʶ ʥʘ ʦʙʳʯʥʳʝ, ʙʝʩʢʘʨʙʦʥʘʪʥʳʝ ʠ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ; ʧʦ ʛʣʫʙʠʥʝ ʦʩʦʣʦʜʝʥʠʷ ʥʘ ʤʝʣʢʠʝ, ʩʨʝʜʥʠʝ
ʠ ʛʣʫʙʦʢʠʝ; ʧʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ ʪʠʧʠʯʥʳʝ, ʤʝʣʢʦʜʝʨʥʦʚʳʝ, ʩʨʝʜʥʝʜʝʨʥʦʚʳʝ ʠ ʛʣʫ-
ʙʦʢʦʜʝʨʥʦʚʳʝ; ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʥʘ ʩʚʝʪʣʳʝ (ʛʫʤʫʩʘ ʤʝʥʴʰʝ 3%), ʩʝʨʳʝ (3-6%), ʪʝʤʥʳʝ (ʙʦʣʴʰʝ
6%). ɻʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʜʦ 10 %. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ
ʙʦʣʴʰʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ – ʬʫʣʴʚʦʢʠʩʣʦʪ. ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʥʘʠʙʦʣʴʰʘʷ ʚ
ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ (30-40 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ), ʚ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʪʠʦ-
ʥʳ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘ-
ʥʠʷʤʠ ʥʝʚʳʩʦʢʘʷ, ʘ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʢʠʩʣʘʷ. ɺ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʜʦ 10% ʧʦ-
ʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ, ʧʦʵʪʦʤʫ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʚ ʥʝʤ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ
ʧʦʯʚ.

ʅʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 80 ʩʤ, ʚ ʩʦʣʦʜʷʭ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ,
ʛʠʧʩ ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ. ɺ ʠʭ ʧʨʦʬʠʣʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠʣʘ ʠ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ
ʧʦ ɻ ʣʶʚʠʘʣʴʥʦ-ʠʣʣʶʚʠʘʣʴʥʦʤʫ ʪʠʧʫ.

ʉʦʣʦʜʠ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʧʦʵʪʦʤʫ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɹʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ɻ ʪʠʭ ʧʦʯʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʢʦʨʤʦʚʳʝ ʫʛʦʜʴʷ. ʀʟ-ʟʘ
ʚʳʩʦʢʦʡ ɦ ʝʣʦʯʥʦʩʪʠ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦʣʦʜʝʡ ʠ ʦʩʦʣʦʜʝʣʳʭ ʧʦʯʚ
ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʨʠ-
ʯʝʤ ʞʝʣʘʪʝʣʴʥʳ ʚʳʩʦʢʠʝ ʜʦʟʳ ʥʘʚʦʟʘ (50-60 ʪ/ʛʘ), ʛʣʫʙʦʢʘʷ ʚʩʧʘʰʢʘ, ʠʥʦʛʜʘ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʥʝʙʦʣʴ-
ʰʠʤʠ ʜʦʟʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʣʦʱʘʜʝʡ ʧʦʜ ʩʦʣʦʜʷʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ.
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʂʘʢʠʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʩʦʣʝʥʥʳʤ?
2. ʀʩʪʦʯʥʠʢʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ.
3. ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ.
4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ.
5. ʂʘʢʠʝ ʧʦʯʚʳ ʥʘʟʳʚʘʶʪʩʷ ʩʦʣʦʥʮʘʤʠ?
6. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʣʦʥʮʦʚ.
7. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʣʦʥʮʦʚ.
8. ʉʦʩʪʘʚ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʩʦʣʦʥʮʦʚ.
9. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʬʠʣʷ ʩʦʣʦʥʮʦʚ.
10. ʂʣʘʩʩʠʬʠʢʘʮʠ  ̫ʩʦʣʦʥʮʦʚ.
11. ʇʣʦʜʦʨʦʜʠʝ ʩʦʣʦʥʮʦʚ.
12. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʥʮʦʚ.
13. ʉʘʤʦʛʠʧʩʦʚʘʥʠʝ ʩʦʣʦʥʮʦʚ.
14. ʆʪʥʦʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʧʦʯʚʳ.
15. ʂʘʢʠʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʣʦʥʯʘʢʘʤ?
16. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʣʦʥʯʘʢʦʚ?
17. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʣʦʥʯʘʢʦʚ.
18. ʊʠʧʳ ʟʘʩʦʣʝʥʠʷ ʩʦʣʦʥʯʘʢʦʚ.
19. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʥʯʘʢʦʚ.
20. ʏʪʦ ʪʘʢʦʝ ʩʦʣʦʜʠ?
21. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʣʦʜʝʡ.
22. ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʦʜʝʡ.
23. ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʩʦʣʦʜʝʡ, ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ.
24. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʣʦʜʝʡ.
25. ʇʣʦʜʦʨʦʜʠʝ ʩʦʣʦʜʝʡ ʠ ʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.

ʇʦʡʤʝʥʥʳʝ ʧʦʯʚʳ

ʇʦʡʤʝʥʥʳʤʠ ʥʘʟʳʚʘʶʪ ʧʦʯʚʳ ʨʝʯʥʳʭ ʧʦʡʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠ-
ʷʭ ʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨʝʯʥʳʭ ʜʦʣʠʥ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʥʘʟʳʚʘʶʪ ʠʭ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʦʯʚʘʤʠ.
ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. ʕʪʠ ʜʦʣʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʜʣʠʥʝʥʥʳʝ,
ʥʝʨʝʜʢʦ ʠʟʚʠʣʠʩʪʳʝ ʫʛʣʫʙʣʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʩ ʫʢʣʦʥʦʤ ʦʪ ʚʝʨʭʦʚʴʷ ʢ ʫʩʪʴʶ; ̫ ʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ
ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢ, ʨʘʟʤʳʚʘʶʱʠʭ ʙʝʨʝʛʘ ʠ ʨʫʩʣʦ.

ɼʣʷ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʝʞʝʛʦʜʥʦʝ ʟʘʪʦʧʣʝʥʠʝ ʚʦʜʦʡ ʧʦʡʤʳ ʨʝʢʠ ʚʩʣʝʜʩʪʚʠʝ ʚʝʩʝʥʥʝʛʦ
ʧʦʣʦʚʦʜʴʷ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʣʦʞʝʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʝʛʦ ʠʣʠ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʠʣʘ. ʇʦʡʤʦʡ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʴ ʨʝʯʥʦʡ ʜʦʣʠʥʳ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʨʫʩʣʫ ʨʝʢʠ, ʧʦʢʨʳʪʘʷ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴʶ. ʈʘʟʤʝʨʳ ʝʝ ʙʳʚʘʶʪ ʨʘʟʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʨʝʢʠ: ʢʨʫʧʥʳʝ ʨʝʢʠ ʪʠʧʘ ɺʦʣʛʠ
ʠʤʝʶʪ ʧʦʡʤʫ h ʠʨʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ.

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʦʡʤ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʫʛʦʚʳʤ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤ ʪʨʘ-
ʚʦʩʪʦʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʩʪʨʦʤ ʙʝʟʦʩʪʳʤ, ʣʠʩʦʭʚʦʩʪʦʤ, ʦʚʩʷʥʠʮʝʡ ʣʫʛʦʚʦʡ, ʪʠʤʦʬʝʝʚʢʦʡ ʣʫʛʦʚʦʡ,
ʯʠʥʦʡ ʣʫʛʦʚʦʡ, ʢʣʝʚʝʨʦʤ ʠ ʜʨʫʛʠʤʠ ʪʨʘʚʘʤʠ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʪʨʘʚʦʩʪʦʡ ʧʨʦʠʟ-
ʨʘʩʪʘʝʪ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʡʤʝ. ʆʥ ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ. ɹʣʠʞʝ ʢ ʨʫʩʣʫ ʧʨʝʦʙʣʘʜʘʝʪ ʚʣʘʛʦʣʶʙʠʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ (ʦʩʦʢʠ, ɦ ʫʯʢʘ, ʪʨʦʩʪʥʠʢ ʠ ʜʨ.). ʅʘ
ʧʦʡʤʝʥʥʳʭ ʧʦʯʚʘʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʢʨʦʤʝ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ: ʚ ʪʘʝʞʥʦ-ʣʝʩ-
ʥʦʡ ʟʦʥʝ – ʝʣʴ, ʩʦʩʥʘ, ʙʝʨʝʟʘ, ʦʣʴʭʘ, ʠʚʘ, ʚ ʣʝʩʦ-ʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ – ʜʫʙ, ʚʷʟ, ʪʦʧʦʣʴ, ʢʣʝʥ, ʠʚʘ, ʚ
ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʠ ʧʫʩʪʳʥʥʦʡ – ʪʦʧʦʣʴ, ʣʦʭ, ʩʘʢʩʘʫʣ ʠ ʜʨ.

ɺ ʧʦʡʤʝ ʨʝʢʠ ʚʳʜʝʣʷʶʪ ʧʨʠʨʫʩʣʦʚʫ ,ʁ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʧʨʠʪʝʨʨʘʩʥʫʶ ʯʘʩʪʠ. ʇʨʠʨʫʩʣʦʚʘʷ ʥʘʠʙʦʣʝʝ
ʚʦʟʚʳʰʝʥʥʘʷ ʠ ʨʘʩʯʣʝʥʝʥʥʘ ,̫ ʮʝʥʪʨʘʣʴʥʘʷ - ʟʘʥʠʤʘʝʪ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʧʦʡʤʳ ʠ ʙʦʣʝʝ h ʠʨʦʢʘʷ ʠ ʧʨʦʪʷ-
ʞʝʥʥʘʷ, ʧʨʠʪʝʨʨʘʩʥʘʷ – ʥʘʠʙʦʣʝʝ ʧʦʥʠʞʝʥʥʘʷ, ʯʘʩʪʦ ʟʘʙʦʣʦʯʝʥʥʘʷ, ʧʦʢʨʳʪʘʷ ʩʪʘʨʠʮʘʤʠ ʠ ʦʟʝʨʘʤʠ.

ʈʝʣʴʝʬ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʚʦʣʥʠʩʪʳʡ, ʩ ʧʝʩʯʘʥʳʤʠ ʚʘʣʘʤʠ ʠ ʛʨʠʚʘʤʠ, ʠʥʦʛʜʘ ʜʶʥʘʤʠ. ɺ ʮʝʥʪ-
ʨʘʣʴʥʦʡ ʧʦʡʤʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʥʝʛʣʫʙʦʢʦ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʦʛʣʝʝʥʠʝ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠ-
ʣʷ ʧʦʯʚʳ. ʇʨʠʪʝʨʨʘʩʥʘʷ ʧʦʡʤʘ ʧʦʢʨʳʪʘ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʥʠʞʝʥʠʡ, ʯʘʩʪʦ ʟʘʙʦʣʦʯʝʥʥʳʭ.
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ʆʩʥʦʚʦʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚʘʭ ̫ ʚʣʷʝʪʩʷ ʜʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʦʪʝʢʘʝʪ
ʠʥʪʝʥʩʠʚʥʦ ʙʣʘʛʦʜʘʨʷ ʛʫʩʪʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʙʠʣʠʶ ʚʣʘʛʠ ʠ ʥʝʜʘʚʥʦ ʦʪʣʦʞʝʥʥʦʤʫ
ʘʣʣʶʚʠʶ, ʦʙʦʛʘʱʝʥʥʦʤʫ ʧʨʠʥʦʩʠʤʳʤʠ ʩ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʉ ʧʦʤʦ-
ʱʴʶ ʧʨʠʥʦʩʠʤʦʛʦ ʘʣʣʶʚʠʷ ʧʦʯʚʳ ʥʘʨʘʱʠʚʘʶʪʩʷ ʚʚʝʨʭ ʧʦ ʚʳʩʦʪʝ ʠ ʦʤʦʣʘʞʠʚʘʶʪʩʷ. ʅʘʨʷʜʫ ʩ ʜʝʨ-
ʥʦʚʳʤ ʚ ɻ ʪʠʭ ʧʦʯʚʘʭ ʧʨʦʠʩʭʦʜʠʪ ʠ ʘʣʣʶʚʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ – ʧʨʠʥʦʩ ʧʘʚʦʜʢʦʚʦʡ ʚʦʜʦʡ ʚʟʤʫʯʝʥʥʦʛʦ
ʤʘʪʝʨʠʘʣʘ, ʨʘʟʤʳʚʘʥʠʝ ʧʦʡʤʳ ʠ ʦʪʣʦʞʝʥʠʝ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʷ ʠʣʠ, ʪʦ ʝʩʪʴ ʥʘʠʣʢʘ, ʠʣʠ ʘʣʣʶʚʠʷ.
ʅʘ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʣʠʷʶʪ ʩʦʩʪʘʚ ʧʦʯʚ ʠ ʧʦʨʦʜ ʧʦʡʤʳ,
ʢʣʠʤʘʪ, ʦʙʣʝʩʝʥʥʦʩʪʴ ʠ ʨʘʩʧʘʭʘʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ.

ʇʦʡʤʝʥʥʳʝ ʧʦʯʚʳ ʩʣʫʞʘʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʤʥʦʛʠʭ ʨʘʩʪʚʦʨʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦ-
ʝʜʠʥʝʥʠʡ ʚ ʧʘʚʦʜʢʦʚʳʭ ʠ ʜʦʞʜʝʚʳʭ ʚʦʜʘʭ, ʩʪʝʢʘʶʱʠʭ ʩ ʪʝʨʨʘʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʠʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ
ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʦʢʩʠʜʳ ʞʝʣʝʟʘ, ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ, ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʧʠʪʘ-
ʪʝʣʴʥʳʝ ɻ ʣʝʤʝʥʪʳ ʨʘʩʪʝʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʙʠʦʛʝʥʥʦʩʪʴ ʧʦʯʚ.

ʅʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʟʦʥʘʣʴʥʳʝ ʧʨʦʮʝʩ-
ʩʳ, ʪʘʢʠʝ ʢʘʢ ʦʧʦʜʟʦʣʠʚʘʥʠʝ, ʣʝʩʩʠʚʘʞ, ʦʛʣʝʝʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʠ ʜʨ.

ʉʠʩʪʝʤʘʪʠʢʫ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʣ ɻ.ɺ. ɼʦʙʨʦʚʦʣʴʩʢʠʡ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʠʣ ʘʣʣʶʚʠ-
ʘʣʴʥʳʝ ʜʝʨʥʦʚʳʝ, ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʙʦʣʦʪʥʳʝ.

ɸʣʣʶʚʠʘʣʴʥʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ ʚ ʫʩʣʦʚʠʷʭ ʢʨʘʪʢʦ-
ʚʨʝʤʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʆʥʠ ʙʳʚʘʶʪ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʯʘʩʪʦ ʩʣʦʠʩʪʳ, ʥʝ ʧʝ-
ʨʝʫʚʣʘʞʥʝʥ ,r ʥʝ ʦʛʣʝʝʥʳ. ʀʭ ʧʨʦʬʠʣʴ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ:

ɸʜ – ʩʣʘʙʦʫʧʣʦʪʥʝʥʥʘʷ ʜʝʨʥʠʥʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 5 ʩʤ,
ɸ – ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʩ ʩʣʘʙʦʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʣʠ ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʤʦʱʥʦʩʪʴʶ ʜʦ 40 ʩʤ,
ɺ – ʛʦʨʠʟʦʥʪ ʧʝʨʝʭʦʜʥʳʡ, ʩʣʦʠʩʪʳʡ,
ʉ – ʘʣʣʶʚʠʡ ʧʝʩʯʘʥʳʡ ʠʣʠ ʩʫʧʝʩʯʘʥʳʡ.
ɸʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʡʤʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʜ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʡ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʠʤʝʶ-
ʱʝʡ ʤʦʱʥʫʁ  ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ:

ɸʜ – ʛʦʨʠʟʦʥʪ ʩ ʧʣʦʪʥʦʡ ʜʝʨʥʠʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 5 ʩʤ,
ɸ – ʛʦʨʠʟʦʥʪ ʛʫʤʫʩʦʚʳʡ, ʩʫʛʣʠʥʠʩʪʦʛʦ ʠʣʠ ʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʟʝʨʥʠʩ-

ʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʥʝʨʝʜʢʦ ʩʣʘʙʦ ʦʛʣʝʝʥ, ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʩʤ ʠ ʙʦʣʴʰʝ,
ɺ – ʛʦʨʠʟʦʥʪ ʧʝʨʝʭʦʜʥʳʡ, ʩʦ ʩʣʝʜʘʤʠ ʦʛʣʝʝʥʠʷ,
G ʠʣʠ Bg – ʛʦʨʠʟʦʥʪ ʛʣʝʝʚʳʡ, ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʛʣʝʝʥʠʷ,
ʉg – ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ, ʩʣʦʠʩʪʳʡ ʘʣʣʶʚʠʡ, ʦʛʣʝʝʥʥʳʡ.
ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʯʚʘʭ ʛʫʤʫʩʘ ʩʦʜʝʨʞʠʪʩʷ ʧʦʨʷʜʢʘ 5-7%, ʠʥʦʛʜʘ ʙʦʣʴʰʝ, ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦ-

ʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦʭʦʜʠʪ ʜʦ 50 ʩʤ, ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʢʘʪʠʦʥʦʚ ʚʳʩʦʢʘʷ (20-40 ʤʛ-ʵʢʚ. /100 ʛ ʧʦʯʚʳ),
ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʦʪ ʢʠʩʣʦʡ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ, ʧʦʯʚʳ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ʘʟʦʪʦʤ, ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ – ʬʦʩ-
ʬʦʨʦʤ ʠ ʢʘʣʠʝʤ.

ɸʣʣʶʚʠʘʣʴʥʳʝ ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʠʪʝʨʨʘʩʥʦʡ ʧʦʡʤʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ
ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ; ʚ ʧʦʜʟʦʥʝ ʁ ʞʥʦʡ ʪʘʡʛʠ ʠ ʣʝʩʦʩʪʝʧʠ – ʧʦʜ ʦʩʦʢʦ-ʪʨʦʩʪʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ,
ʢʨʫʧʥʳʤ ʨʘʟʥʦʪʨʘʚʴʝʤ ʠ ʟʘʨʦʩʣʷʤʠ ʯʝʨʥʦʡ ʦʣʴʭʠ; ʩʠʣʴʥʦ ʟʘʠʣʝʥʳ; ʠʤʝʶʪ ʧʨʦʬʠʣʴ, ʭʘʨʘʢʪʝʨʥʳʡ
ʜʣʷ ʙʦʣʦʪʥʳʭ ʧʦʯʚ. ʕʪʠ ʧʦʯʚʳ ʠʤʝʶʪ ʨʝʘʢʮʠʶ ʩʨʝʜʳ, ʙʣʠʟʢʫʶ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʧʦʚʳʰʝʥʥʫʶ ʟʦʣʴ-
ʥʦʩʪʴ ʠʟ-ʟʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ɻ ʣʝʤʝʥʪʘ-
ʤʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ.

ʇʦʡʤʝʥʥʳʝ ʧʦʯʚʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʦʯʚʦʚʦʙʨʘʟʦʚʘʥʠʠ,
ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʴʰʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʢʨʫ-
ʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʡʤʝʥʥʳʝ ʧʦʯʚʳ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ
ʧʨʦʷʚʣʷʶʪ ʦʙʱʠʝ ʯʝʨʪʳ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ.
ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʣʫʛʦʚʳʭ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚʘʭ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 6-13%, ʪʦʛʜʘ ʢʘʢ ʚ
ʜʝʨʥʦʚʳʭ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 6%.

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʯʚ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳʤʠ ̫ ʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʮʝʥʪ-
ʨʘʣʴʥʦʡ ʧʦʡʤʳ. ʅʘ ʥʠʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʜʦ 4 ʪ/ʛʘ ʩʝʥʘ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʪʨʘʚ. ʀʭ ʧʣʦʜʦʨʦʜʠʝ ʙʳʚʘʝʪ
ʚʳʰʝ, ʯʝʤ ʫ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ, ʣʫʯʰʝ ʦʙʝʩʧʝʯʝʥʳ ʚʣʘʛʦʡ, ʠʤʝʶʪ ʣʫʯʰʫʶ ʩʪʨʫʢʪʫʨʫ. ʀʩʭʦʜʷ ʠʟ ɻ ʪʦʛʦ, ʥʘ ʥʠʭ
ʚʳʨʘʱʠʚʘʶʪ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʧʣʦʜʦʨʦʜʠʶ ʦʚʦʱʥʳʝ, ʢʦʨʤʦʚʳʝ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʠ ʜʨ. ʢʫʣʴʪʫʨʳ.

ɸʣʣʶʚʠʘʣʴʥʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʧʝʩʢʘʭ ʠ ʩʫʧʝʩʷʭ, ʤʘʣʦʧʣʦʜʦʨʦʜʥʳ, ʠʭ ʥʝ
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ʨʘʩʧʘʭʠʚʘʶʪ, ʘ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ. ʆʥʠ ̫ ʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʜʣʷ
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʅʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʦʩʫʰʠʪʝʣʴʥʳʝ
ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʦʚʦʱʥʳʝ ʠ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠ ʫʩʣʦʚʠʠ
ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʢʘʢ
ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ ʥʘ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʝ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ ʘʛʨʦʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʧʨʠʷʪʠʷ: ʦʩʫʰʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʢʦʯʝʢ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʦʜʩʝʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʘʚ,
ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʫʝʤʳʡ ʚʳʧʘʩ ʩʢʦʪʘ.

ʇʦʡʤʝʥʥʳʝ ʧʦʯʚ  rʠʤʝʶʪʩʷ ʠ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʷ ʚ ʧʦʡʤʘʭ ʛʦʨʥʳʭ ʨʝʢ ʠ ʫʨʦʯʠʱʝ ʊʫʘʮʝ,
ʚʦʟʥʠʢʰʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʦʜʥʠʢʦʚʳʭ ʚʦʜ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʭ ʨʘʡʦ-
ʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʨʦʬʝʩʩʦʨʘʤʠ ɻʦʨʩʢʦʛʦ ʉʍʀ, ʥʳʥʝ ɻʦʨʩʢʦʛʦ ɻɸʋ, ɽ.ɺ. ʈʫʙʠʣʠʥʳʤ
[21], ʂ.ʀ. ʊʨʦʬʠʤʝʥʢʦ [23]. ʇʦʩʣʝʜʥʷʷ ʚʳʜʝʣʠʣʘ 13 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤ-
ʥʳʝ, ʚʩʢʠʧʘʶʱʠʝ ʩ 30-40 ʩʤ; ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ, ʚʩʢʠʧʘʶʱʠʝ ʩ ʨʘʟʥʦʡ ʛʣʫʙʠʥʳ; ʘʣʣʶʚʠʘʣʴʥʦ-
ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ; ʘʣʣʶʚʠʘʣʴʥʦ-ʙʦʣʦʪʥʳʝ ʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ; ʘʣʣʶʚʠʘʣʴʥʳʝ ʥʘʥʦʩʳ;
ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʝ ʥʘʥʦʩʳ.

ɸʣʣʶʚʠʘʣʴʥʦ-ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʧʝʨʠ-
ʦʜ ʧʘʚʦʜʢʦʚ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʜʦʚʦʣʴʥʦ ʛʣʫʙʦʢʦ. ɸʣʣʶʚʠʡ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ
ʩʦʩʪʘʚʘ, ʭʦʨʦʰʦ ʦʪʩʦʨʪʠʨʦʚʘʥ.

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʦʙʨʘʟʫʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʦʚʦʜʢʦʚʳʤ ʠ ʛʨʫʥʪʦʚʳʤ ʚʦʜʘʤ, ʟʘʣʝʛʘʶ-
ʱʠʤ ʛʣʫʙʞʝ 1 ʤʝʪʨʘ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ɻ ʪʠʭ ʧʦʯʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʝʪ ʦʪʣʦʞʝʥʠʝ ʥʘʠʣ-
ʢʦʚ, ʙʦʛʘʪʳʭ ʦʩʥʦʚʘʥʠʷʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ.

ɸʣʣʶʚʠʘʣʴʥʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʠ
ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ; ʩʦʜʝʨʞʘʪ ʥʝʨʘʟʣʦʞʠʚʰʠʝʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠ ʥʘ-
ʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ.

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʦʯʚʳ, ʭʦʪʷ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ, ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʘʢ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ.

ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚ  rʠʤʝʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: ʚʥʠʟ ʧʦ ʧʨʦʬʠ-
ʣʶ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥ ,r ʛʫʤʫʩʘ ʦʪ 7,3 ʜʦ 1,5%, ʦʙʱʝʛʦ ʘʟʦʪʘ - ʦʪ 0,46 ʜʦ 0,08%,
ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ – ʦʪ 27,9 ʜʦ 19,3 ʤʛ-ʵʢʚ. /100 ʛ ʧʦʯʚʳ, ʧʨʠʯʝʤ ʢʘʪʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚʦ
ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ ʢʘʪʠʦʥʦʚ ʤʘʛʥʠʷ, ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ ʧʦʷʚʣʷʶʪʩʷ ʩ 50 ʩʤ, ʨʅ ʩʦʣ. ʚʦʟʨʘʩʪʘʝʪ ʦʪ 6,3
ʜʦ 7,1, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʥʠʟʢʘʷ, ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ – ʩʨʝʜʥʷʷ ʠ ʧʦʚʳʰʝʥʥʘʷ [5].

ʇʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɻ ʪʠʭ ʧʦʯʚ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʩʫʰʠʪʝʣʴʥʳʝ ʤʝʨʦʧ-
ʨʠʷʪʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʂʘʢʠʝ ʧʦʯʚʳ ʥʘʟʳʚʘʶʪʩʷ ʧʦʡʤʝʥʥʳʤʠ?
2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ.
3. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʦʡʤʦʡ?
4. ʂʘʢʠʝ ʯʘʩʪʠ ʧʦʡʤʳ ʚʳʜʝʣʷʶʪ?
5. ʈʝʣʴʝʬ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʦʡʤ.
6. ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ.
7. ʂʣʘʩʩʠʬʠʢʘʮʠ  ̫ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ.
8. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.
9. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.
10. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ.

ʇʦʯʚʳ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʣʘʞʥʳʝ ʩʫʙʪʨʦʧʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  rʚ ʁ ʞʥʦʡ ʯʘʩʪʠ ʂʨʘʩ-
ʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʆʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʧʦʯʚ ̫ ʚʣʷʶʪʩʷ ʢʨʘʩʥʦʟʝʤʳ ʠ ʞʝʣʪʦʟʝʤʳ. ʂʨʘʩʥʦʟʝʤʳ, ʞʝʣʪʦ-
ʟʝʤʳ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ (ʧʦʜʟʦʣʠʩʪʦ-ʞʝʣʪʦʟʝʤʥʳʝ) ʟʘʥʠʤʘʶʪ 0,6 ʤʣʥ. ʛʘ ʟʦʥʳ
ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɿʘʢʘʚʢʘʟʴʝ, ʧʦ ʧʦʙʝʨʝʞʴʶ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʚ ɻʨʫ-
ʟʠʠ ʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ (ʨʘʡʦʥ ʛ. ʃʝʥʢʦʨʘʥʴ). ɿʥʘʯʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʟʦʥʳ ʩʫʙʪʨʦʧʠʢʦʚ ʟʘʥʷʪʘ ʙʦʣʦʪ-
ʥʳʤʠ ʧʦʯʚʘʤʠ.
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ʇʦʯʚʳ ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ, ʟʠʤʘ ʤʷʛʢʘʷ, ʢʦʨʦʪʢʘʷ.
ʊʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ 0°ʉ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ; ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 13-16 °ʉ, ʠʶʣʷ
21-23 °ʉ, ̫ ʥʚʘʨʷ 5-7 °ʉ. ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 10 °ʉ 3000-4000 °ʉ. ʇʦ
ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ ɻ ʪʦ ʩʘʤʘʷ ʚʣʘʞʥʘʷ ʟʦʥʘ ʚ ʉʅɻ: ʚ ʩʨʝʜʥʝʤ ʟʜʝʩʴ ʚʳʧʘʜʘʝʪ 1500-2500 ʤʤ ʚ ʛʦʜ, ʘ
ʠʥʦʛʜʘ ʜʦ 4000 ʤʤ; ʪʠʧ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʤʳʚʥʦʡ. ʆʩʘʜʢʠ ʯʘʩʪʦ ʥʦʩʷʪ ʣʠʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ, ʚʳʟʳ-
ʚʘʷ ʩʠʣʴʥʫʶ ʚʦʜʥʫʶ ɻ ʨʦʟʠʶ ʠ ʦʧʦʣʟʥʠ. ɺʳʩʦʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ
ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ.

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤʠ ʣʝʩʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʛʨʘʙ, ʙʫʢ, ʢʘʰʪʘʥ,
ʜʫʙ, ʚ ʧʦʜʣʝʩʢʝ – ʨʦʜʦʜʝʥʜʨʦʥ, ʣʘʚʨʦʚʠʰʥʷ, ʧʘʧʦʨʦʪʥʠʢ. ɼʝʨʝʚʴ  ̫ʧʝʨʝʧʣʝʪʝʥ  rʣʠʘʥʘʤʠ – ʧʣʶʱʦʤ, ʣʦ-
ʤʦʥʦʩʦʤ ʠ ʜʠʢʠʤ ʚʠʥʦʛʨʘʜʦʤ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʟʜʝʩʴ ʟʝʣʝʥʝʶʪ ʧʦʯʪʠ ʢʨʫʛʣʳʡ ʛʦʜ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙ-
ʱʝʩʪʚʘ ʥʘʢʘʧʣʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʙʠʦʤʘʩʩʫ (ʜʦ 400 ʪ/ʛʘ); ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʝʞʝʛʦʜʥʳʡ ʦʧʘʜ (ʙʦ-
ʣʝʝ 20 ʪ/ʛʘ); ʧʨʠ ʝʛʦ ʨʘʟʣʦʞʝʥʠʠ ʚ ʧʦʯʚ  rʧʦʩʪʫʧʘʝʪ ʜʦ 700 ʢʛ/ʛʘ ʟʦʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠ ʘʟʦʪʘ.

ʇʦʯʚ  rʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ. ʂʨʘʩʥʦʟʝʤʳ ʠ ʞʝʣʪʦʟʝʤʳ ʟʘʥʠʤʘʶʪ ʚ
ʦʩʥʦʚʥʦʤ ʨʘʡʦʥ  rʭʦʣʤʠʩʪʳʭ ʧʨʝʜʛʦʨʠʡ ʠ ʥʠʟʢʠʭ ʛʦʨ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʚʳʩʦʪ ʜʦ 600 ʤ, ʘ ʧʦʜʟʦ-
ʣʠʩʪʦ-ʞʝʣʪʦʟʝʤʥʳʝ ʧʦʯʚʳ – ʚʳʨʦʚʥʝʥʥʳʝ ʠʣʠ ʩʣʘʙʦʚʦʣʥʠʩʪʳʝ ʜʨʝʚʥʠʝ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ.

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʟʚʝʨʞʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ –
ʘʥʜʝʟʠʪʦʚ, ʙʘʟʘʣʴʪʦʚ, ʧʦʨʬʠʨʠʪʦʚʳʭ ʪʫʬʦʚ ʠ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ – ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩ-
ʪʳʭ ʩʣʘʥʮʝʚ; ʥʘ ʥʠʟʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ – ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʛʣʠʥʠʩʪʦ-
ʧʝʩʯʘʥʳʝ ʠ ʛʘʣʝʯʥʠʢʦ-ʚʘʣʫʥʥʳʝ ʦʪʣʦʞʝʥʠʷ [18]. ɺ ʫʩʣʦʚʠʷʭ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʦʙʨʘʟʫʝʪʩʷ
ʤʦʱʥʘʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ, ɦ ʝʣʦʯʥʳʭ ʠ
ʱʝʣʦʯʥʦ-ʟʝʤʝʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʧʦʚʳʰʝʥʥʦʝ – ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ.

ɺ ʧʨʦʬʠʣʝ ʪʠʧʠʯʥʳʭʢʨʘʩʥʦʟʝʤʦʚ ʩʚʝʨʭʫ ʚʳʜʝʣʷʝʪʩʷ ʧʦʜʩʪʠʣʢʘ (ɸʦ) ʠʣʠ ʜʝʨʥʠʥʘ (ɸʜ), ʩʦʩʪʦ-
ʷʱʘʷ ʠʟ ʧʦʣʫʨʘʟʣʦʞʠʚʰʠʭʩʷ ʦʩʪʘʪʢʦʚ ʧʘʧʦʨʦʪʥʠʢʘ ʠ ʣʠʩʪʴʝʚ ʜʝʨʝʚʴʝʚ, ʤʦʱʥʦʩʪʴʶ 3-4 ʩʤ, ʧʦʜ ʥʝʡ
ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ɸ ʩʝʨʦʚʘʪʦ-ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʦʢʨʘʩʢʠ, ʢʦʪʦʨʳʡ ʩʤʝʥʷʝʪʩʷ ʛʦʨʠʟʦʥʪʦʤ B1 ʩʝʨʦ-
ʚʘʪʦ-ʢʨʘʩʥʦʛʦ ʠʣʠ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʘ ʥʠʞʝ – ʛʦʨʠʟʦʥʪʦʤ ɺ2 ʙʫʨʦʚʘʪʦ-ʢʨʘʩʥʳʤ ʩ ʯʝʨʥʳʤʠ ʠ
ʙʣʝʜʥʦ-ʞʝʣʪʳʤʠ ʧʷʪʥʘʤʠ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ ʧʝʨʝʭʦʜʷʪ ʚ ʤʘʪʝʨʠʥʩʢʫʶ ʧʦʨʦʜʫ (ʉ), ʥʝʦʜʥʦ-
ʨʦʜʥʦ ʦʢʨʘʰʝʥʥʫʶ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʬʠʣʷ ʪʷʞʝʣʦ-
ʩʫʛʣʠʥʠʩʪʳʡ ʠ ʛʣʠʥʠʩʪʳʡ, ʛʦʨʠʟʦʥʪʳ ʫʧʣʦʪʥʝʥʥʳʝ ʠ ʧʣʦʪʥʳʝ.

ʂʨʘʩʥʦʟʝʤʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦʜ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚʣʠʷʥʠʝʤ ʜʝʨʥʦʚʦʛʦ ʠ ʧʦʜʟʦʣʠʩʪʦʛʦ ʧʨʦʮʝʩʩʦʚ
ʥʘ ʘʣʣʠʪʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʠʩʣʦʡ ʨʝʘʢʮʠʠ, ʛʣʫʙʦʢʦʛʦ ʧʨʦʤʳʚʘʥʠʷ ʧʦʯʚ  rʩ ʘʢʪʠʚʥʳʤ
ʚʳʥʦʩʦʤ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ ʠ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ. ʇʦʣʫʪʦʨʥʳʝ ʦʢʩʠʜʳ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ ʚʳʥʦʩʷʪ-
ʩʷ ʦʯʝʥʴ ʩʣʘʙʦ, ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ ʧʦʯʚʝ. ɸʣʣʠʪʠʟʘʮʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚʳ ʚ ʥʘʩʪʦ-
ʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ.

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʨʠʟʥʘʢʠ ʦʧʦʜʟʦʣʝʥʥʦʩʪʠ ʚ ʢʨʘʩʥʦʟʝʤʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝ ʚʩʝʛʜʘ ʦʪʯʝʪʣʠʚʦ, ʪʘʢ
ʢʘʢ ʢʠʩʣʳʝ ʧʨʦʜʫʢʪʳ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʥʦʚʘʥʠʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʨʘʟʣʦ-
ʞʝʥʠʠ ʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ʉʪʝʧʝʥʴ ʦʧʦʜʟʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʥʘ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʧʦ-
ʥʠʞʝʥʥʳʭ ɻ ʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʚʳʨʘʞʝʥʘ ʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ. 

ɺʳʜʝʣʷʶʪ ʜʚʘ ʧʦʜʪʠʧʘ: ʢʨʘʩʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ (ʥʝʦʧʦʜʟʦʣʝʥʥʳʝ) ʠ ʢʨʘʩʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ.
ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʘʶʪ ʢʨʘʩʥʦʟʝʤʳ ʛʣʝʝʚʳʝ ʠ ʛʣʝʝʚʘʪʳʝ. ʈʦʜʦʚʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: ʨʘʟʚʠʪʳʝ ʥʘ ɻ ʣʶ-
ʚʠʠ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ, ʥʘ ɻ ʣʶʚʠʠ ʛʘʣʝʯʥʠʢʦʚ, ʥʘ ʟʝʙʨʠʩʪʳʭ ʛʣʠʥʘʭ ʠ ʥʘ ʧʝʨʝʦʪʣʦʞʝʥʥʦʤ ʜʝʣʶʚʠ-
ʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʢʨʘʩʥʦʟʝʤʥʦʤ ʤʘʪʝʨʠʘʣʝ. ɺʠʜʦʚʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: ʧʦ ʛʫʤʫʩʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘ ɸ –
ʤʘʣʦʛʫʤʫʩʥʳʝ (ʤʝʥʝʝ 6%), ʩʨʝʜʥʝʛʫʤʫʩʥʳʝ (6-9%), ʚʳʩʦʢʦʛʫʤʫʩʥʳʝ (ʙʦʣʝʝ 9 %); ʧʦ ʩʪʝʧʝʥʠ ʦʧʦʜ-
ʟʦʣʝʥʥʦʩʪʠ – ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʦʧʦʜʟʦʣʝʥʥʳʝ; ʧʦ ʤʦʱʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘ ɸ – ʩʣʘʙʦʨʘʟʚʠʪʳʝ (ʜʦ 10 ʩʤ),
ʤʘʣʦʤʦʱʥʳʝ (10-20 ʩʤ) ʠ ʦʙʳʯʥʳʝ (ʙʦʣʝʝ 20 ʩʤ). ʉʣʘʙʦʨʘʟʚʠʪʳʝ ʢʨʘʩʥʦʟʝʤʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-
ʯʘʝʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ̫ ʚʣʷʶʪʩʷ ʩʠʣʴʥʦʩʤʳʪʳʤʠ, ʤʘʣʦʤʦʱʥʳʝ – ʩʨʝʜʥʝʩʤʳʪʳʤʠ, ʘ ʦʙʳʯʥʳʝ – ʩʣʘ-
ʙʦʩʤʳʪʳʤʠ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʤʳʪʳʤʠ. ʅʘ ʧʘʭʦʪʥʳʭ ʟʝʤʣʷʭ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ʟʘʚʠʩʠʪ
ʦʪ ʩʪʝʧʝʥʠ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʧʦʯʚ.

 ɺ ʩʦʩʪʘʚʝ ʤʠʥʝʨʘʣʦʚ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʚʳʭ h ʧʘ-
ʪʦʚ ʠ ʜʨʫʛʠʭ ʧʝʨʚʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʥʦ ʠʜʫʱʠʝ ʧʨʦʮʝʩʩʳ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪ-
ʨʠʚʘʥʠʷ. ʉʨʝʜʠ ʛʣʠʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʦʣʠʥʠʪ ʠ ʛʘʣʣʫʘʟʠʪ. ɺ ʚʘʣʦʚʦʤ ʩʦʩʪʘʚʝ ʧʦʯʚ SiO2
ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 35 %, ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ – ʦʢʦʣʦ 50, ʉʘʆ – 0,5 ʠ ʤʝʥʝʝ, MgO – 1-1,4 %. ɺ ʩʦʩʪʘʚʝ
ʛʫʤʫʩʘ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʛʫʤʠʥʦʚʳʤʠ. ʆʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ ʚʳʩʦʢʘʷ (ʨʅ ʚʦʜʥ.
4,2-4,5). ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʛʦʨʠʟʦʥʪʝ ɸ ʦʢʦʣʦ 20 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ
ʩʥʠʞʘʝʪʩʷ; ʚ ʩʦʩʪʘʚʝ ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʚʦʜʦʨʦʜ (60-75 % ɽʂʆ) ʠ ʘʣʶʤʠʥʠʡ, ʢʘʪʠ-
ʦʥʘ ʤʘʛʥʠʷ ʦʢʦʣʦ 20 %, ʘ ʢʘʣʴʮʠʷ ʦʢʦʣʦ 10% ɽʂʆ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ
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ʢʨʘʩʥʦʟʝʤʦʚ, ʠʭ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ. ʆʥʠ ʠʤʝʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ ʚʦʜʦʧʨʦʯ-
ʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚʳʩʦʢʫʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʙʦʣʴʰʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ. ɺʦʜʦʧʨʦʯʥʘʷ
ʩʪʨʫʢʪʫʨʘ ʢʨʘʩʥʦʟʝʤʦʚ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʧʦʣʫʪʦʨʥʳʤʠ ʦʢʩʠʜʘʤʠ, ʩʢʣʝʠʚʘʶʱʠʤʠ ʤʝʭʘ-
ʥʠʯʝʩʢʠʝ ɻ ʣʝʤʝʥʪʳ ʚ ʘʛʨʝʛʘʪʳ.

ʂʘʢ ʠ ʢʨʘʩʥʦʟʝʤʳ,ʞʝʣʪʦʟʝʤʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦ-
ʛʦ ʢʣʠʤʘʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʘʩʥʦʟʝʤʦʚ ʚ ʞʝʣʪʦʟʝʤʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʢʨʝʤʥʝʟʝʤʘ (ʜʦ 65%) ʠ
ʤʝʥʴʰʝ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ (25-30%), ʧʦʵʪʦʤʫ ʦʥʠ ʤʝʥʝʝ ̫ ʨʢʦ ʦʢʨʘʰʝʥʳ.

ʇʨʦʮʝʩʩ ʦʧʦʜʟʦʣʠʚʘʥʠʷ ʚ ʞʝʣʪʦʟʝʤʘʭ ʚʳʨʘʞʝʥ ̫ ʨʯʝ, ʯʝʤ ʚ ʢʨʘʩʥʦʟʝʤʘʭ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥ-
ʪʳ ʦʯʝʨʯʝʥʳ ʙʦʣʝʝ ʯʝʪʢʦ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʬʠʣʷ ʞʝʣʪʦʟʝʤʦʚ ʩʦʩʪʘʚʣʷʝʪ 30-70 ʩʤ. ʇʦ ʛʨʘʥʫʣʦ-
ʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʳ ʛʣʠʥʠʩʪʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ. ʉʚʝʨʭʫ ʚʳʜʝʣʷʝʪʩʷ ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ A0,
ʧʦʜ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ A1 ʩʝʨʦʚʘʪʦ-ʧʘʣʝʚʦʡ ʦʢʨʘʩʢʠ, ʥʠʞʝ – ʛʦʨʠʟʦʥʪ ɸ2 ʙʫʨʦ-
ʚʘʪʦ-ʧʘʣʝʚʳʡ ʩ ʞʝʣʪʳʤ ʦʪʪʝʥʢʦʤ, ʝʱʝ ʥʠʞʝ – ʠʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ɺ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ ʩ ʞʝʣʝʟʠʩ-
ʪʦ-ʤʘʨʛʘʥʮʦʚʳʤʠ ʧʷʪʥʘʤʠ, ʢʦʪʦʨʳʡ ʧʝʨʝʭʦʜʠʪ ʚ ʤʘʪʝʨʠʥʩʢʫʶ ʧʦʨʦʜʫ ʞʝʣʪʦʚʘʪʦ-ʦʨʘʥʞʝʚʫʶ, ʥʝʦ-
ʜʥʦʨʦʜʥʦ ʦʢʨʘʰʝʥʥʫʶ, ʩ Fe–Mn-ʢʦʥʢʨʝʮʠʷʤʠ.

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʞʝʣʪʦʟʝʤʦʚ ʚ ʧʦʯʚʘʭ ʨʘʟʚʠʚʘʣʠʩʴ ʧʨʦʮʝʩʩʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʘʤ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʢʨʘʩʥʦʟʝʤʦʚ, ʥʦ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʣʠ ʩʣʘʙʝʝ, ʦʧʦʜʟʦʣʠʚʘʥʠʝ –
ʘʢʪʠʚʥʝʝ. ɺʳʥʦʩ ɦ ʝʣʦʯʥʳʭ ʠ ɦ ʝʣʦʯʥʦ-ʟʝʤʝʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ ʙʳʣ ʦʩʣʘʙʣʝʥ; ʥʘʢʦʧʣʝʥʠʝ ʧʦʣʫʪʦʨʥʳʭ
ʦʢʩʠʜʦʚ ʥʦʩʠʣʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʩʝ ɻ ʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʞʝʣʪʦ-
ʟʝʤʦʚ. ɺʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʧʦʜʪʠʧʘ ʞʝʣʪʦʟʝʤʥʳʭ ʧʦʯʚ: ʞʝʣʪʦʟʝʤʳ, ʧʦʜʟʦʣʠʩʪʦ-ʞʝʣʪʦʟʝʤʥʳʝ, ʞʝʣ-
ʪʦʟʝʤʥʦ-ʛʣʝʝʚʳʝ ʠ ʧʦʜʟʦʣʠʩʪʦ-ʞʝʣʪʦʟʝʤʥʦ-ʛʣʝʝʚʳʝ.

ɺʘʣʦʚʦʡ ʩʦʩʪʘʚ ʞʝʣʪʦʟʝʤʦʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʨʘʩʥʦʟʝʤʦʚ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ SiO2 (55-65
%) ʠ ʤʝʥʴʰʠʤ – ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ (25-30 %); ʚ ʩʚʷʟʠ ʩ ɻ ʪʠʤ ʦʢʨʘʩʢʘ ʫ ʞʝʣʪʦʟʝʤʦʚ ʥʝ ʪʘʢʘʷ ̫ ʨʢʘʷ,
ʢʘʢ ʫ ʢʨʘʩʥʦʟʝʤʦʚ.

ɾʝʣʪʦʟʝʤʳ ʩʦʜʝʨʞʘʪ 4-5 % ʛʫʤʫʩʘ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ – ʜʦ 10 %, ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ – 0,2-0,4 %;
ʩ ʛʣʫʙʠʥʦʡ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʠ ʘʟʦʪʘ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ɺ ʩʦʩʪʘʚʝ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʴʮʠʡ
(60-80 % ɽʂʆ); ʢʘʪʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ ʥʝʩʨʘʚʥʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ
ʫ ʢʨʘʩʥʦʟʝʤʦʚ, ʧʦʵʪʦʤʫ ʚ ʧʦʯʚʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʩʣʘʙʦʢʠʩʣʘʷ ʨʝʘʢʮʠʷ (ʨʅ ʚʦʜʥ.. 6,0-6,6). ʌʠʟʠʯʝʩʢʠʝ
ʩʚʦʡʩʪʚʘ ʫ ʞʝʣʪʦʟʝʤʦʚ ʭʫʞʝ, ʯʝʤ ʫ ʢʨʘʩʥʦʟʝʤʦʚ. ʍʫʜʰʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʤʝʶʪ ʧʦʜʟʦʣʠʩʪʦ-
ʞʝʣʪʦʟʝʤʥʳʝ ʠ ʧʦʜʟʦʣʠʩʪʦ-ʞʝʣʪʦʟʝʤʥʦ-ʛʣʝʝʚʳʝ ʧʦʜʪʠʧʳ ʞʝʣʪʦʟʝʤʦʚ. 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʦʥʳ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ̫ ʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ
ʚʳʨʘʱʠʚʘʥʠ  ̫ʮʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣ ʪɹʫʨ (ʮʠʪʨʫʩʦʚʳʝ, ʚʠʥʦʛʨʘʜ, ʠʥʞʠʨ, ʯʘʡʥʳʡ ʢʫʩʪ, ʪʘʙʘʢ,
ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʜʨ.). ɼʣʷ ʢʫʣʴʪʫʨʳ ʯʘʷ ʣʫʯʰʠʤʠ ̫ ʚʣʷʶʪʩʷ ʢʠʩʣʳʝ ʧʦʯʚʳ, ʘ ʜʣʷ ʮʠʪʨʫ-
ʩʦʚʳʭ – ʩʣʘʙʦʢʠʩʣʳʝ ʠ ʥʝʡʪʨʘʣʴʥʳʝ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʁ ʞʥʳʝ ʩʦʨʪʘ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʪ-
ʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɺ ʟʦʥʝ ʩʫʙʪʨʦʧʠʢʦʚ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʦʚʦʱʝʚʦʜ-
ʩʪʚʦʤ. ʅʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʝ-
ʧʷʪʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʚʦʜʥʦʡ ɻ ʨʦʟʠʠ, ʢʦʪʦʨʘʷ ʧʨʠ ʛʦʨʥʦʤ ʨʝʣʴʝʬʝ – ʥʘʩʪʦʷʱʝʝ ʙʝʜʩʪʚʠʝ. ʕʬʬʝʢ-
ʪʠʚʥʳʤʠ ʧʨʠʝʤʘʤʠ ʚ ʙʦʨʴʙʝ ʩ ʚʦʜʥʦʡ ɻ ʨʦʟʠʝʡ ̫ ʚʣʷʶʪʩʷ ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʩʢʣʦʥʦʚ, h ʧʘʣʝʨʥʘʷ ʧʦʩʘʜ-
ʢʘ ʯʘʡʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʩʘʜʢʘ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʩʦʟʜʘʥʠʝ ʧʦʣʦʩ-ʙʫʬʝʨʦʚ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʫʩʪʨʦʡ-
ʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʜʦʞʜʝʚʳʭ ʚʦʜ. ɺʳʩʦʢʦʵʬʬʝʢ-
ʪʠʚʥʳ ʧʨʠʝʤʳ ʧʦ ʚʥʝʩʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʪʘʢ ʢʘʢ ʚ ʧʦʯʚʘʭ ʥʝʙʦʣʴʰʦʡ
ʟʘʧʘʩ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ɻ ʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʅʘʠʙʦʣʴʰʠʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʧʦʣʫʯʘʶʪ ʦʪ ʚʥʝ-
ʩʝʥʠʷ ʚʳʩʦʢʠʭ ʜʦʟ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘʚʦʟʘ.

 
ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ

1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʫʩʣʦʚʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʟʦʥʳ ʩʫʙʪʨʦʧʠʢʦʚ.
2. ʂʘʢʦʝ ʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷ ʠʤʝʶʪ ʢʨʘʩʥʦʟʝʤʳ?
3. ʏʝʤ ʦʪ ʥʠʭ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʬʠʣʴ ʞʝʣʪʦʟʝʤʦʚ?
4. ʇʦʜ ʚʣʠʷʥʠʝʤ ʢʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʘʩʥʦʟʝʤʦʚ ʠ ʞʝʣʪʦʟʝʤʦʚ?
5. ʈʘʩʩʢʘʞʠʪʝ ʦ ʩʦʩʪʘʚʝ ʠ ʩʚʦʡʩʪʚʘʭ ʢʨʘʩʥʦʟʝʤʦʚ.
6. ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʞʝʣʪʦʟʝʤʳ ʦʪ ʢʨʘʩʥʦʟʝʤʦʚ?
7. ʂʘʢʠʝ ʠʤʝʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʘʩʥʦʟʝʤʦʚ ʠ ʞʝʣʪʦ-

ʟʝʤʦʚ?
8. ʅʘʟʦʚʠʪʝ ʧʫʪʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ.
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ɻʦʨʥʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʂʨʳʤʘ,
ʂʘʚʢʘʟʘ, ʋʨʘʣʘ, ɺʦʩʪʦʯʥʦʡ ʠ ʖʞʥʦʡ ʉʠʙʠʨʠ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʂʘʤʯʘʪʢʠ. «ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʝ ʧʦʯʚ ʚ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ
ɺ.ɺ. ɼʦʢʫʯʘʝʚʳʤ. ʕʪʦʪ ʟʘʢʦʥ ʛʣʘʩʠʪ, ʯʪʦ ʚ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʯʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ
ʚʠʜʝ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ (ʟʦʥ), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʦʪ ʧʦʜʥʦʞʴʷ ʛʦʨ ʢ ʚʝʨʰʠʥʘʤ,
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʦ ʩʤʝʥʝ h ʠʨʦʪʥʳʭ  ʧʦʯʚʝʥʥʳʭ
ʟʦʥ ʥʘ ʨʘʚʥʠʥʘʭ, ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʚʠʷʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘ-
ʥʠʷ» [7].

 ɺ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʦʯʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ h ʠʨʦʪʥʦʛʦ ʟʦʥʘʣʴʥʦʛʦ
ʪʠʧʘ, ʢʦʪʦʨʳʡ ʧʨʠʤʳʢʘʝʪ ʢ ʜʘʥʥʦʡ ʛʦʨʥʦʡ ʩʠʩʪʝʤʝ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʦʷʩʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ
ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʂʘʚʢʘʟʩʢʠʭ ʛʦʨ. ʇʦ ʤʝʨʝ ʧʦʜʥʷʪʠʷ ʢ ʚʝʨʰʠʥʘʤ ʛʦʨ ʤʦʞʥʦ
ʥʘʙʣʶʜʘʪʴ ʯʝʨʝʜʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʟʦʥ, ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ. ʇʫʩʪʳʥʥʦ-
ʩʪʝʧʥʦʡ ʧʦʷʩ ʩ ʩʝʨʦʟʝʤʘʤʠ ʚ ɼʘʛʝʩʪʘʥʝ ʩʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʛʦʨʴʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʛʦʨʥʦ-ʩʪʝʧʥʳʤ
ʧʦʷʩʦʤ ʩ ʛʦʨʥʳʤʠ ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ ʠ ʯʝʨʥʦʟʝʤʘʤʠ. ʅʘ ʫʨʦʚʥʝ 300 ʤʝʪʨʦʚ ʥʘʯʠʥʘʝʪʩʷ ʛʦʨʥʦ-
ʣʝʩʥʦʡ ʧʦʷʩ. ɺ ʥʝʤ ʥʘ ʚʳʩʦʪʝ ʦʪ 300 ʜʦ 800 ʤʝʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʩ ʩʝʨʳʤʠ ʣʝʩʥʳ-
ʤʠ ʧʦʯʚʘʤʠ, ʦʪ 800 ʜʦ 1200 ʤʝʪʨʦʚ – ʙʫʢʦʚʳʝ ʣʝʩʘ ʩ ʙʫʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ, ʦʪ 1200 ʜʦ 1800
ʤʝʪʨʦʚ – ʭʚʦʡʥʳʝ ʣʝʩʘ ʩ ʛʦʨʥʦ-ʣʝʩʥʳʤʠ ʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ, ʦʪ 1800 ʜʦ 2800 ʤʝʪʨʦʚ – ʧʦʷʩ
ʩʫʙʘʣʴʧʠʡʩʢʠʭ, ʦʪ 2800 ʜʦ 3500 ʤʝʪʨʦʚ – ʧʦʷʩ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʩ ʛʦʨʥʦ-ʣʫʛʦʚʳʤʠ ʧʦʯʚʘʤʠ; ʚʳʰʝ
3500 ʤʝʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʩʥʝʞʥʠʢʠ ʠ ʣʝʜʥʠʢʠ. ɺ ʧʦʷʩʝ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ
ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʨʘʩʥʦʟʝʤʦʚ ʠ ʞʝʣʪʦʟʝʤʥʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʩ ʩʫʙʪʨʦʧʠ-
ʯʝʩʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʤʝʩʪʥʦʩʪʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʢʨʘʩʥʦʟʝʤʳ ʩʤʝʥʷʶʪʩʷ ʙʫ-
ʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ.

ʂʣʠʤʘʪ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʚʥʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘ-
ʪʫʨʦʡ, ʧʦʚʳʰʝʥʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʠ ʙʦʣʴʰʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ. ʇʦ ʤʝʨʝ ʧʦʜ-
ʥʷʪʠʷ ʚ ʛʦʨʳ ʥʘ ʢʘʞʜʳʝ 100 ʤʝʪʨʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʧʦʣʛʨʘʜʫʩʘ, ʫʤʝʥʴʰʘʝʪʩʷ
ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʩʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ. ʇʨʠ
ʵʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʯʪʦ ʚʣʠʷʝʪ ʠ ʥʘ ʢʣʠʤʘʪ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʦ-
ʠʩʭʦʜʠʪ ʠ ʥʘ ʨʘʟʥʳʭ ʧʦ ɻ ʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘʭ ʛʦʨ (ʶʞʥʳʭ, ʩʝʚʝʨʥʳʭ).

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ
ʪʝʧʣʦʤ, ʧʦʵʪʦʤʫ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʦʥʘ ʨʘʟʣʠʯʥʘ. ʅʘ ʦʜʥʠʭ ʚʳʩʦʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʪʝʧʥʘʷ, ʣʫʛʦ-
ʚʘʷ, ʥʘ ʜʨʫʛʠʭ – ʣʝʩʥʘʷ, ʩʤʝʥʷʶʱʘʷʩʷ ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ ʠ ʘʣʴʧʠʡʩʢʠʤʠ ʣʫʛʘʤʠ.

ʈʝʣʴʝʬ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʯʝʥʴ ʧʝʩʪʨʳʡ, ʨʘʩʯʣʝʥʝʥʥʳʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʝʩʪʨʦʪʫ ʠ ʨʘʟʥʦʦʙʨʘ-
ʟʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʦʜ ʨʝʣʴʝʬʦʤ ʚ ʛʦʨʘʭ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʩʢʣʦʥ  rʨʘʟʥʦʡ ʢʨʫʪʠʟʥ  rʠ ɻ ʢʩʧʦʟʠ-
ʮʠʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʢʣʠʤʘʪ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ. ɿʝʤʣʝʜʝʣʠʝ ʚʦʟʤʦʞʥʦ ʥʘ ʥʝ-
ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ (ʜʦ 4-5 0).

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ̫ ʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʟʥʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ ʠ ʚʦʟʨʘʩʪʘ. ʏʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʠʟʚʝʩʪʥʷʢʠ, ʧʝʩʯʘʥʠʢʠ, ʩʣʘʥʮʳ), ʥʦ
ʤʦʛʫʪ ʙʳʪʴ ʠ ʧʦʨʦʜʳ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ
ʷʚʣʷʝʪʩʷ ʩʢʝʣʝʪʥʦʩʪʴ ʠ ʤʘʣʘʷ ʤʦʱʥʦʩʪʴ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʝʨʝʜʢʦ ʧʦʜʩʪʠʣʘʝʤʳʭ ʧʣʦʪʥʳʤʠ ʢʦ-
ʨʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ.

ɼʣʷ ʛʦʨʥʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʳ ʥʝʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ɦ ʝʙʥʠʩʪʦʩʪʴ ʠ ʧʣʦʭʘʷ
ʩʦʨʪʠʨʦʚʘʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʬʠʣʝ, ʥʘʣʠʯʠʝ ʚ ʧʨʦʬʠʣʝ ʧʣʦʪʥʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ɻʦʨʥʳʝ ʧʦʯʚʳ
ʙʦʣʝʝ ʙʦʛʘʪʳ ʧʝʨʚʠʯʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʪʦʨʠʯʥʳʤʠ, ʙʦʛʘʯʝ ʛʫʤʫʩʦʤ, ʥʦ ʠʤʝʶʪ
ʤʝʥʴʰʫʶ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʯʚʘʤʠ ʨʘʚʥʠʥʳ.

ɻʦʨʥʳʝ ʧʦʯʚʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ, ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ ʠ ʛʦʨʥʳʝ ʣʫʛʦ-
ʚʦ-ʩʪʝʧʥʳʝ. ʇʦ ʫʩʣʦʚʠʷʤ ʨʝʣʴʝʬʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʝ, ʥʘʛʦʨʥʦ-ʨʘʚ-
ʥʠʥʥʳʝ, ʤʝʞʛʦʨʥʦ-ʨʘʚʥʠʥʥʳʝ ʠ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʝ; ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʢʘʤʝʥʠʩʪʦʩʪʠ, ʩʦʜʝʨʞʘ-
ʥʠʶ ʢʘʤʥʝʡ, ʛʣʫʙʠʥʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʤʝʥʠʩʪʦʩʪʠ.

ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʥʘ ʩʨʝʜʥʝʪʨʘʚʥʳʭ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʥʠʟʢʦ-
ʪʨʘʚʥʳʭ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ (ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ
1000-1500 ʤʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ 2-3), ʧʨʦʤʳʚʥʦʤ ʚʦʜʥʦʤ ʨʝʞʠʤʝ. ʀʭ ʧʨʦʬʠʣʴ ʩʣʘʙʦ ʜʠʬʬʝ-
ʨʝʥʮʠʨʦʚʘʥ, ʤʦʱʥʦʩʪʴ ʧʨʦʬʠʣʷ ʜʦ 70 ʩʤ, ʧʦʜʩʪʠʣʘʝʪʩʷ ʢʦʨʝʥʥʦʡ ʧʦʨʦʜʦʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʬʠʣʷ
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ʦʪʦʨʬʦʚʘʥʥʘʷ ʜʝʨʥʠʥʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 10 ʩʤ, ʥʠʞʝ ʟʘʣʝʛʘʝʪ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ɸ (10-20 ʩʤ),
ʟʘʪʝʤ ʧʝʨʝʭʦʜʥʳʡ – ɺ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ – ʉ ʠ ʧʦʜʩʪʠʣʘʶʱʘʷ ʢʦʨʝʥʥʘʷ ʧʦʨʦʜʘ – ɼ. ʉʦ-
ʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 10-15%, ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʛʫʤʠʥʦʚʳʤʠ, ʝʤʢʦʩʪʴ ʦʙʤʝʥʘ ʢʘʪʠʦ-
ʥʦʚ 15-30 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʪʠʦʥʳ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ, ʨʅ
ʩʦʣ. 4-5, ʚʳʩʦʢʘʷ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ – 10-20 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ.

ɻʦʨʥʳʝ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʦʤ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʤ ʧʦʷʩʝ,
ʚ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʤʳʡ ʧʨʦʤʳʚʥʦʡ ʚʦʜʥʳʡ ʨʝʞʠʤ. ʄʦʱʥʦʩʪʴ ɻ ʪʠʭ ʧʦʯʚ
ʥʝʚʝʣʠʢʘ – ʜʦ 70 ʩʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʚ ʛʦʨʥʳʭ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʭ ʧʦʯʚʘʭ ʦʪʩʫʪʩʪʚʫʝʪ
ʦʪʦʨʬʦʚʳʚʘʥʠʝ ʜʝʨʥʠʥʳ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʝʥʝʝ ʢʠʩʣʘʷ – ʨʅ ʩʦʣ. ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 7,
ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʚʳʩʦʢʘʷ – 10-20% ʚ ʛʫʤʫʩʦʚʦʤ ʩʣʦʝ, ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʬʫʣʴʚʦʢʠʩ-
ʣʦʪʳ, ʭʦʪʷ ʠʭ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʯʚʘʭ. ʀʟ ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʪʠʦ-
ʥʳ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ, ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʨʘʚʥʘ 30-35 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ.

ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʛʦʨʥʳʭ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʭ ʪʝʤ, ʯʪʦ ʦʙʨʘ-
ʟʦʚʘʣʠʩʴ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ, ʚ ʥʠʭ ʙʦʣʴʰʝ ʛʫʤʫʩʘ – 20-25%, ʧʨʠʯʝʤ ʛʫʤʫʩ ʛʫʤʘʪʥʦʛʦ ʪʠʧʘ
(ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ), ʙʦʣʴʰʝ ʥʘʩʳʱʝʥʳ ʦʩʥʦʚʘʥʠʷʤʠ – ʝʤ-
ʢʦʩʪʴ ʦʙʤʝʥʘ ʢʘʪʠʦʥʦʚ ʜʦʭʦʜʠʪ ʜʦ 80 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ ʩʣʘʙʦ-
ʢʠʩʣʦʡ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ.

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʨʥʳʭ ʧʦʯʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ ʠʟ-ʟʘ ʩʠʣʴʥʦ ʨʘʩʯʣʝ-
ʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʥʝʨʝʜʢʦʡ ɦ ʝʙʝʥʯʘʪʦʩʪʠ, ʚʳʭʦʜʦʚ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʥʘʣʠʯʠʝʤ ʨʦʩʩʳʧʝʡ. ɺʩʝ ɻ ʪʠ ʬʘʢʪʦʨʳ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʦʚʝʜʝʥʠʶ ʘʛʨʦʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʩʧʘʰʢʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ ʫʯʘʩʪʢʦʚ. ɿʥʘ-
ʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʘʩʪʙʠʱʥʳʭ ʟʝʤʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʡ, ʛʦʨʥʦ-ʣʫʛʦʚʦʡ ʠ ʛʦʨʥʦ-ʩʪʝʧʥʦʡ
ʟʦʥʘʭ. ʍʦʨʦʰʠʤʠ ʧʘʩʪʙʠʱʘʤʠ ̫ ʚʣʷʶʪʩʷ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ.

ʅʘ ʧʘʭʦʪʥʦ-ʧʨʠʛʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ ʚʳʨʘʱʠʚʘʶʪ ʚʠʥʦʛʨʘʜ, ʮʠʪʨʫʩʦʚʳʝ, ʯʘʡʥʳʡ
ʢʫʩʪ, ʧʣʦʜʦʚʳʝ, ʪʘʙʘʢ ʠ ʜʨ. ʢʫʣʴʪʫʨʳ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ ʛʦʨʥʳʭ ʦʙʣʘʩ-
ʪʝʡ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦ ʨʘʟʚʠʪʘʷ ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʭʦʣʤʠʩʪʳʤ ʠ ʩʢʣʦʥʦʚʳʤ ʨʝʣʴʝʬʦʤ.
ʇʦʵʪʦʤʫ ʚ ɻ ʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʭʨʘʥʘ ʣʝʩʦʚ, ʩʦʟʜʘʥʠʝ ʧʨʦʪʠʚʦʩʝʣʝʚʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʙʣʝʩʝʥʠʝ ʩʢʣʦʥʦʚ, ʨʘʮʠʦʥʘʣʴ-
ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʧʘʩʘ ʩʢʦʪʘ), ʧʨʦʚʝʜʝʥʠʝ ʦʙʨʘʙʦʪʦʢ
ʧʦʯʚʳ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ, ɦ ʝʣʝʚʘʥʠʝ, ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʩʢʣʦʥʦʚ ʠ ʪ.ʜ.

ʇʨʠ ʥʘʣʠʯʠʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʛʦʨʥʳʭ ʧʦʯʚʘʭ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʩʦʭʨʘʥʝ-
ʥʠʶ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʠʭ ʧʨʘʚʠʣʴʥʦʡ ɻ ʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʦʟʦʙʥʦʚʣʝʥʠʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʡ
ʙʦʨʴʙʝ ʩ ʚʦʜʥʦʡ ɻ ʨʦʟʠʝʡ ʠ ʩʝʣʝʚʳʤʠ ʧʦʪʦʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʣʝʩʦʧʦʩʘʜʢʘʭ
ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʧʦʜʙʠʨʘʪ  ɹʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜ ,r ʜʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʪʝ ʧʦʨʦʜ ,r ʢʦʪʦʨʳʝ ʜʘʶʪ ʙʦʣʴʰʝ
ʦʧʘʜʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʠʪʘʪʝʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʦʨʥʳʭ ʧʦʯʚ.
2. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʟʘʢʦʥ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ?
3. ʉʭʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ.
4. ʂʣʠʤʘʪ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʝʣʴʝʬ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ.
5. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʛʦʨʥʳʭ ʧʦʯʚ.
6. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʨʥʳʭ ʧʦʯʚ.
7. ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ.
8. ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ ʧʦʯʚʳ.
9. ɻʦʨʥʳʝ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ.
10. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʥʳʭ ʧʦʯʚ.

                       ————————————-¶ ¶ ¶————————————

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ «ʇʦʯʚʦʚʝʜʝʥʠʷ» ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʦ
ʥʘʫʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʜʠʩʮʠʧʣʠʥʳ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ,r ʥʦ
ʠ ʦ ʤʝʪʦʜʘʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.
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ʈɸɿɼɽʃ 5. ʋʏɽɹʅʆ-ʇʆʃɽɺɸʗ ʇʈɸʂʊʀʂɸ ʇʆ ʇʆʏɺʆɺɽɼɽʅʀʖ

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥ  rʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ, ɻ ʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ ʧʨʦ-
ʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ɻ ʪʦʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʫʯʝʥʠʷ
ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʡ ʬʝʨʤʝʨ ʠʣʠ ʠʥʦʡ ʩʧʝ-
ʮʠʘʣʠʩʪ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʟʝʤʣʝ, ʜʦʣʞʝʥ ʦʩʤʳʩʣʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʶ ʧʦʯʚ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʥʘʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟ-
ʤʝʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʠʭ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ.

ʌʝʨʤʝʨ (ʘʛʨʦʥʦʤ) ʚ ʩʚʦʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʦʯʚʝʥʥʦʡ
ʢʘʨʪʦʡ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʜʦʢʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠ  ̫ʧʦʯʚ, ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʢʫʣʴʪʫʨ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʟʘʱʠʪ  rʧʦʣʝʡ ʦʪ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦ-
ʚʦʡ ɻ ʨʦʟʠʠ, ʦʭʨʘʥʳ ʧʦʯʚ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠ ,̫ ʦʩʫʱʝʩʪʚʣʝʥʠ  ̫ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩ-
ʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ɻ ʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ.

ʋʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦ ʧʦʯʚʦʚʝʜʝʥʠʶ ʚ ʦʙʲʝʤʝ 36 ʯʘʩʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝ-
ʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʌɻʆʉʦʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ  ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ
ʌʝʜʝʨʘʮʠʠ ʟʘ ̄  699 ʦʪ 26 ʠʶʣʷ 2017 ʛʦʜʘ ʜʣʷ ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 35.03.04 –
«ɸʛʨʦʥʦʤʠʷ» ʠ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ˉ737 ʦʪ
1 ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ ʜʣʷ ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 35.03.05 – «ʉʘʜʦʚʦʜʩʪʚʦ».

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʦʯʝʥʴ ʚʘʞʥʦ ʦʙʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʧʨʘʢʪʠ-
ʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʦʡ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʝʰʝ-
ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʉ ɻ ʪʦʡ ʮʝʣʴʶ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʘ
ʫʯʝʙʥʦ-ʧʦʣʝʚʘʷ ʧʨʘʢʪʠʢʘ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʦʯʚʦʚʝʜʝʥʠʶ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʚʳʝʟʜʦʤ ʩʪʫʜʝʥʪʦʚ ʚ ʫʯʝʙ-
ʥʦ-ʦʧʳʪʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠʤ. ʧʨʦʬ. ʉʘʣʘʤʦʚʘ ɸ.ɹ. ʠ ʜʨʫʛʠʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʠ
ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʨʝʩʧʫʙʣʠʢʠ ʈʉʆ-ɸʣʘʥʠʷ.

ʅʘʩʪʦʷʱʝʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʝ-
ʪʝʥʮʠʡ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʌɻʆʉʦʤ:

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 35.03.04 – «ɸʛʨʦʥʦʤʠʷ»:
- ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ, ʦʙʦʩʥʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠʭ

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʝʤʣʝʜʝʣʠʠ ʠ ʧʨʠʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ (ʆʇʂ-6),
- ʛʦʪʦʚʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʭ ʨʘʟʤʝʱʝʥʠʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʆʇʂ-7),
- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʛʨʦʥʦʤʠʠ ʩʦʛʣʘʩʥʦ

ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʣʘʥʘʤ ʠ ʤʝʪʦʜʠʢʘʤ (ʇʂ-2),
- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ ʦʙʨʘʟʮʦʚ ʧʦʯʚ, ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ

(ʇʂ-3).

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ 35.03.05 – «ʉʘʜʦʚʦʜʩʪʚʦ»:
- ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ

ʧʦʯʚ, ʦʙʦʩʥʦʚʘʥʠʶ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ, ʟʘʱʠʪʳ ʦʪ ɻ ʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ (ʆʇʂ-4),
- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʯʚʝʥʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ

ʧʨʦʜʫʢʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ (ʇʂ-21).

ʆʙʱʠʝ ʫʢʘʟʘʥʠʷ [10,13]
ʎʝʣʴʶ ʧʨʘʢʪʠʢʠ ̫ ʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʯʚ ʨʝʩʧʫʙʣʠʢʠ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ ʪʝʣʘ, ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʪʦ-

ʜʘʤʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʪʫ-
ʜʝʥʪ ʜʦʣʞʝʥ ʦʩʚʦʠʪʴ ʤʝʪʦʜʳ ʧʦʣʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʠ ʜʝʪʘʣʴʥʦʛʦ ʢʘʨ-
ʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʩʪʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ, ʧʨʠʦʙʨʝʩʪʠ ʧʨʘʢʪʠ-
ʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧ-
ʧʠʨʦʚʢʝ ʠ ʙʦʥʠʪʠʨʦʚʢʝ ʧʦʯʚ, ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʯʚ, ʩʦʭʨʘ-
ʥʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʣʦʜʦʨʦʜʠʷ ʠ ʦʭʨʘʥʝ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ.
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ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʘʨʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʨʘʟʤʝʱʝʥʠʷ
ʢʫʣʴʪʫʨ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʯʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ (ʠʟʚʝʩʪʢʦʚʘʥʠʠ, ʛʠʧʩʦʚʘ-
ʥʠʠ), ʦʩʫʰʠʪʝʣʴʥʦʡ ʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʤʝʣʠʦʨʘʮʠʠ.

ɺ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʦʯʚʘʤʠ ʚ ʠʭ ʧʨʠʨʦʜʥʦʤ ʟʘʣʝʛʘ-
ʥʠʠ, ʚʳʷʚʣʷʶʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ  ̫ʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠ  ̫(ʢʣʠʤʘʪ,
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʝʣʴʝʬ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ
ʚʦʟʜʝʡʩʪʚʠʷ), ʘ ʪʘʢʞʝ ʦʩʚʘʠʚʘʶʪ ʤʝʪʦʜʠʢʫ ʩʦʩʪʘʚʣʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ.

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ,
ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ – ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʘʢʪʠʢʠ. ɿʘʪʝʤ ʦʥ ʦʙʲʷʩʥʷʝʪ ʟʘʜʘʯʠ ʧʨʘʢʪʠʢʠ, ʝʝ
ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ.

ʉʪʫʜʝʥʪʳ ʜʦʣʞʥʳ:
- ʠʟʫʯʠʪʴ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʠ, ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʨʘʟ-

ʤʝʱʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ, ʩʦʩʪʦʷʥʠʝ ʘʛʨʦʪʝʭʥʠʢʠ, ʧʦʜʛʦʪʦʚʠʪʴ ʢʘʨʪʦʛʨʘʬʠ-
ʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʣʫʯʰʝ ʠʤʝʪʴ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʨʪʫ ʤʝʩʪʥʦʩʪʠ, ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʤʝʶʱʝʡʩʷ
ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʦʡ ʠ ʠʟʫʯʠʪʴ ʧʦʯʚʝʥʥʳʝ ʨʘʟʥʦʩʪʠ, ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ɻ ʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ, ʭʘʨʘʢʪʝʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ;

- ʠʟʫʯʠʪʴ ʤʝʪʦʜʠʢʫ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤʫ ʠ ʜʝʪʘʣʴʥʦʤʫ ʢʘʨʪʦʛʨʘʬʠ-
ʨʦʚʘʥʠʶ;

- ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʘʚʣʝʥʠʠ ʠ ʦʬʦʨʤʣʝʥʠʠ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ;
- ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʦʡ ʧʦʯʚ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʮʠ-

ʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ.
 ɻʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ ʚʦ ʛʣʘʚʝ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚʳʝʟʞʘʝʪ ʚ 3-ʝ ʦʪʜʝʣʝʥʠʝ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ (ʣʝʩʦʣʫʛʦʚʘʷ ʟʦʥʘ) ʠ ʟʘʢʣʘʜʳʚʘʝʪ ʧʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ʥʘ ʜʝʨʥʦʚʦʡ ʩʣʘʙʦʦʧʦʜʟʦʣʝʥʥʦʡ ʧʦʯʚʝ ʪʷ-
ʞʝʣʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉʪʫʜʝʥʪʳ ʦʧʠʩʳʚʘʶʪ ʧʨʦʬʠʣʴ ʧʦʯʚʳ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠ-
ʟʦʥʪʘʤ, ʟʘʪʝʤ ʜʘʶʪ ʘʛʨʦʥʦʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʧʦʯʚ.

ʇʦʣʝʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʧʨʦʚʦʜʷʪ ʧʫʪʝʤ ʚʳʢʦʧʢʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʪʨʝʭ
ʚʠʜʦʚ: ʦʩʥʦʚʥʳʝ, ʧʦʚʝʨʦʯʥʳʝ (ʧʦʣʫʨʘʟʨʝʟʳ) ʠ ʧʨʠʢʦʧʢʠ.

ʆʩʥʦʚʥʳʝ ʨʘʟʨʝʟʳ ʚʳʢʘʧʳʚʘʶʪʩʷ ʩ ʮʝʣʴʶ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʠ,
ʥʦ ʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ, ʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʢʘʧʘʪʴ ʜʦ ʤʘʪʝʨʠʥʩʢʦʡ (ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ) ʧʦʨʦʜʳ.
ɻʣʫʙʠʥʘ ʦʩʥʦʚʥʦʛʦ ʨʘʟʨʝʟʘ ʜʦʩʪʠʛʘʝʪ 1,5-2,0 ʤʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʯ-
ʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʘʢʦ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ, ʧʦʜʩʪʠʣʘʝʤʦʤ ʛʘʣʝʯʥʠʢʦʤ, ʛʣʫ-
ʙʠʥʘ ʦʩʥʦʚʥʦʛʦ ʨʘʟʨʝʟʘ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʠ ʧʦʣʫʤʝʪʨʦʤ, ʝʩʣʠ ʛʘʣʝʯʥʠʢ ʟʘʣʝʛʘʝʪ ʥʘ ʥʝʙʦʣʴʰʦʡ
ʛʣʫʙʠʥʝ.

ʇʦʚʝʨʦʯʥʳʝ ʨʘʟʨʝʟʳ (ʧʦʣʫʨʘʟʨʝʟʳ, ʧʦʣʫ̫ ʤʳ) ʚʳʢʘʧʳʚʘʶʪ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʢʦʥʪʫʨʦʚ ʧʦʯʚʝʥ-
ʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʚʳʷʚʣʝʥʥʳʭ ʦʩʥʦʚʥʳʤʠ ʨʘʟʨʝʟʘʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʘ-
ʨʴʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʯʚ. ɺ ʧʦʚʝʨʦʯʥʳʭ ʨʘʟʨʝʟʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʥʘʞʝ-
ʥʳ ʚʩʝ ʧʦʯʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʚʧʣʦʪʴ ʜʦ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʧʦʵʪʦʤʫ ʠʭ ʛʣʫʙʠʥʘ ʙʳʚʘʝʪ ʤʝʥʴʰʝ,
ʯʝʤ ʦʩʥʦʚʥʳʭ, ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,5 ʜʦ 1,5 ʤʝʪʨʦʚ.

ʇʨʠʢʦʧʢʠ ʟʘʢʣʘʜʳʚʘʶʪ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠ
ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʘʢʠʭ-ʥʠʙʫʜʴ ʦʪʜʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʥʘʧʨʠʤʝʨ, ʤʦʱʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʛʦ-
ʨʠʟʦʥʪʘ, ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʛʘʣʝʯʥʠʢʘ ʠ ʪ.ʜ. ʇʨʠʢʦʧʢʠ ʚʳʢʘʧʳʚʘʶʪʩʷ ʥʘ ʛʣʫ-
ʙʠʥʫ 0,40-0,75 ʤ [12,13].

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʩʣʦʚʦʤ ʧʦʯʚʘ?
2. ɼʣʷ ʯʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦʯʚʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ?
3. ɼʣʷ ʯʝʛʦ ʥʫʞʥʘ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ?
4. ʅʘʟʦʚʠʪʝ ʬʘʢʪʦʨʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.
5. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʧʦʣʝʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ?
6. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ?
7. ʏʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʚʝʨʦʯʥʳʤ ʨʘʟʨʝʟʘʤ?
8. ɼʣʷ ʯʝʛʦ ʜʝʣʘʶʪʩʷ ʧʨʠʢʦʧʢʠ?
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ʄʝʪʦʜʠʢʘ ʟʘʢʣʘʜʢʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ [10,13]

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʩʪʘ ʜʣʷ ʟʘʢʣʘʜʢʠ ʨʘʟʨʝʟʘ ̫ ʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʧʨʦʚʝʜʝ-
ʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʟʘʢʣʘʜʢʝ ʨʘʟʨʝʟʘ, ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʠʟʫ-
ʯʠʪʴ ʠ ʧʨʦʚʝʨʠʪʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʨʝʣʴʝʬʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʜʝ-
ʣʘʪʴ ʨʘʟʨʝʟ. ɽʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʘʜʳʚʘʪʴ ʚ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦʤ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʙʩʣʝʜʫʝʤʦʡ
ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʝ.

ʇʨʠ ɻ ʪʦʤ ʥʫʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ:
- ʤʝʩʪʘ ʟʘʣʦʞʝʥʠʷ ʨʘʟʨʝʟʦʚ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʨʝʣʴʝʬʦʤ, ʪʠʧʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ;
- ʚʩʝ ɻ ʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʨʘʟʨʝʟʦʤ;
- ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʧʦ ʜʣʠʥʝ ʩʢʣʦʥʘʭ ʨʘʟʨʝʟʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʢʘʧʳʚʘʪʴ ʚ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ

ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʩʢʣʦʥʘ.
ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ ʥʝʣʴʟʷ ʟʘʢʣʘʜʳʚʘʪʴ ʚʙʣʠʟʠ ʜʦʨʦʛ, ʨʷʜʦʤ ʩ ʦʙʦʯʠʥʦʡ

ʢʘʥʘʚ, ʚ ʥʝʪʠʧʠʯʥʳʭ ʤʝʩʪʘʭ ʠ ʚ ʨʘʡʦʥʝ ʧʣʦʱʘʜʦʢ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ.
ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʤʝʩʪʘ ʥʘ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʦʚʥʦʡ ʧʣʦʱʘʜʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ

ʥʘʤʝʯʘʶʪ ʣʦʧʘʪʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʦʜʥʘ ʠʟ ʢʦʨʦʪʢʠʭ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ ʟʘʨʘʥʝʝ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ
ʣʠʮʝʚʦʡ ʩʪʝʥʢʠ ʷʤʳ. ʗʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʪʘʢ, ʯʪʦʙʳ ʣʠʮʝʚʘʷ ʩʪʝʥʢʘ
ʨʘʟʨʝʟʘ ʨʘʚʥʦʤʝʨʥʦ ʦʩʚʝʱʘʣʘʩʴ ʩʦʣʥʮʝʤ. ʐʠʨʠʥʘ ʷʤʳ (ʨʘʟʨʝʟʘ) ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʪʫʜʘ
ʩʚʦʙʦʜʥʦ ʤʦʛ ʦʧʫʩʢʘʪʴʩʷ ʯʝʣʦʚʝʢ ʩʨʝʜʥʝʛʦ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʪʦ ʝʩʪʴ 70-80 ʩʤ. ɼʣʠʥʘ ʨʘʟʨʝʟʘ ʜʦʣʞʥʘ
ʙʳʪʴ ʨʘʚʥʦʡ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʛʣʫʙʠʥʝ, ʪʦ ʝʩʪʴ 1,8-2,0 ʤ.

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʣʦʧʘʪʦʡ ʥʘʤʝʯʝʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢ (ʧʝʨʠʤʝʪʨ ʙʫʜʫʱʝʛʦ ʨʘʟʨʝʟʘ), ʩʥʠʤʘʶʪ ʜʝʨʥ (ʜʝʨ-
ʥʦʚʳʡ ʩʣʦʡ), ʘ ʟʘʪʝʤ ʥʘʯʠʥʘʶʪ ʚʳʝʤʢʫ ʧʦʯʚʳ ʣʦʧʘʪʦʡ. ʇʦʯʚʫ ʠʟ ʨʘʟʨʝʟʘ ʥʫʞʥʦ ʚʳʙʨʘʩʳʚʘʪʴ ʥʘ ʙʦʢʦ-
ʚʳʝ ʩʪʦʨʦʥʳ ʷʤʳ, ʧʨʠ ʵʪʦʤ ʚʝʨʭʥʠʡ (ʛʫʤʫʩʦʚʳʡ) ʛʦʨʠʟʦʥʪ ʩʣʝʜʫʝʪ ʚʳʙʨʘʩʳʚʘʪʴ ʥʘ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʘ
ʥʠʞʥʠʝ ʩʣʦʠ – ʥʘ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʨʘʟʨʝʟʘ, ʯʪʦʙʳ ʥʝ ʩʤʝʰʘʪʴ ʩ ʚʝʨʭʥʠʤ ʧʣʦʜʦʨʦʜʥʳʤ ʩʣʦʝʤ. ʇʣʦʱʘʜ-
ʢʫ ʥʘʜ ʧʝʨʝʜʥʝʡ (ʣʠʮʝʚʦʡ) ʩʪʝʥʢʦʡ ʦʩʪʘʚʣʷʶʪ ʯʠʩʪʦʡ, ʧʦ ʥʝʡ ʥʝ ʩʣʝʜʫʝʪ ʭʦʜʠʪʴ ʠ ʪʦʧʪʘʪʴ ʟʝʤʣʶ.

ʇʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʨʘʟʨʝʟʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʦʪ ʣʠʮʝʚʦʡ ʩʪʝʥʢʠ ʩʪʦʨʦʥʝ ʦʩʪʘʚʣʷʶʪ ʩʪʫʧʝʥʴ-
ʢʠ ʜʣʷ ʫʜʦʙʥʦʛʦ ʚʭʦʞʜʝʥʠʷ ʚ ̫ ʤʫ. ɻʣʫʙʠʥʘ ʨʘʟʨʝʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ.
ɼʦʩʪʠʛʥʫʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ, ʚʳʢʘʧʳʚʘʶʪ ʝʱʝ ʩʣʦʡ ʤʦʱʥʦʩʪʴʶ 0-20 ʩʤ ʠ ʥʘ ɻ ʪʦʤ ʟʘʢʘʥʯʠ-
ʚʘʶʪ ʫʛʣʫʙʣʝʥʠʝ ʨʘʟʨʝʟʘ. ʊʨʠ ʩʪʝʥʢʠ ʨʘʟʨʝʟʘ – ʧʝʨʝʜʥʷʷ ʠ ʜʚʝ ʙʦʢʦʚʳʝ - ʜʦʣʞʥʳ ʙʳʪʴ ʚʝʨʪʠʢʘʣʴʥʳ-
ʤʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʣʦʧʘʪʦʡ.

ɼʘʣʝʝ ʦʯʠʱʘʶʪ ʣʠʮʝʚʫʶ ʩʪʝʥʢʫ ʥʦʞʦʤ ʠ ʧʨʠʩʪʫʧʘʶʪ ʢ ʦʧʠʩʘʥʠʶ ʨʘʟʨʝʟʘ. ʂʦʛʜʘ ʨʘʟʨʝʟ ʦʧʠʩʘʥ ʠ
ʠʟ ʛʦʨʠʟʦʥʪʦʚ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʧʦʯʚʳ, ̫ ʤʫ ʩʣʝʜʫʝʪ ʘʢʢʫʨʘʪʥʦ ʟʘʩʳʧʘʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ: ʩʥʘʯʘʣʘ ʩʙʨʦʩʠʪʴ ʥʘ ʜʥʦ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ, ʘ ʧʦʪʦʤ ʚʝʨʭʥʠʝ, ʯʪʦʙʳ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ
ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʣʦʞʝʥʠʝ ʧʦʯʚʳ.

 ɼʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚ ʙʫʜʫʱʝʤ ʤʝʩʪʘ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʝʛʦ ʥʝʦʙʭʦ-
ʜʠʤʦ ʧʨʠʚʷʟʘʪʴ, ʧʨʠʯʝʤ ʧʨʠʚʷʟʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʚʦʡʥʦʡ – ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʦ ʤʝʩʪʥʳʤ ʦʨʠʝʥʪʠʨʘʤ.

ɻʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ ʧʨʦʚʦʜʷʪ ʧʦ ʢʦʤʧʘʩʫ, ʫʢʘʟʳʚʘʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʯʘʩʪʷʤ ʩʚʝʪʘ ʠ ʨʘʩ-
ʩʪʦʷʥʠʝ ʦʪ ʨʘʟʨʝʟʘ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ (ʥʘʧʨʠʤʝʨ, 1 ʢʤ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʪ ʧʦʩ.
ʂʘʨʮʘ).

ʇʨʠʚʷʟʢʫ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʢ 2-3 ʧʦʩʪʦʷʥʥʳʤ ʦʨʠʝʥʪʠʨʘʤ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʧʨʦ-
ʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʢʘʨʪʝ. ʅʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʦʨʠʝʥʪʠʨʳ – ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʟʥʘʢʠ, ʠʟʛʠʙʳ ʨʝʢ, ʤʦʩʪʳ,
ʧʦʩʪʦʷʥʥʳʝ ʜʦʨʦʛʠ, ʩʪʦʣʙʳ ʣʠʥʠʠ ɻ ʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʛʨʘʥʠʮʳ ʣʝʩʦʧʦʣʦʩ ʠ ʣʝʩʘ ʠ ʪ.ʜ. ʈʝʟʫʣʴʪʘʪ ʧʨʠʚʷʟ-
ʢʠ ʠ ʘʙʨʠʩ (ʯʝʨʪʝʞ) ʦʪʤʝʯʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʛʨʘʬʝ ʧʦʣʝʚʦʛʦ ʞʫʨʥʘʣʘ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʂʘʢ ʚʳʙʨʘʪʴ ʤʝʩʪʦ ʜʣʷ ʟʘʢʣʘʜʢʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ?
2. ʂʘʢ ʟʘʣʦʞʠʪʴ ʧʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ?
3. ʅʘ ʢʘʢʫʶ ʛʣʫʙʠʥʫ ʚʳʢʘʧʳʚʘʝʪʩʷ ʧʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ?
4. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʧʠʩʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ?
5.ʂʘʢ ʩʣʝʜʫʝʪ ʦʪʙʠʨʘʪʴ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʠʟ ʨʘʟʨʝʟʘ?
6.ʉʣʝʜʫʝʪ ʣʠ ʟʘʩʳʧʘʪʴ ʧʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ʧʦʩʣʝ ʝʛʦ ʦʧʠʩʘʥʠʷ?
7. ɼʣʷ ʯʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠʚʷʟʢʘ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ?
8. ʂʘʢ ʧʨʦʚʝʩʪʠ ʧʨʠʚʷʟʢʫ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ?
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ʇʦʣʝʚʦʝ ʠʟʫʯʝʥʠʝ ʧʦʯʚʳ [1,10,13,22]

ʇʦʩʣʝ ʟʘʢʣʘʜʢʠ ʠ ʧʨʠʚʷʟʢʠ ʨʘʟʨʝʟʘ ʧʨʦʚʦʜʷʪ ʧʦʣʝʚʦʝ ʠʟʫʯʝʥʠʝ ʧʦʯʚʳ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ
ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʥʥʦʡ ʧʦʯʚ .r ɼʣʷ ɻ ʪʦʛʦ ʚ ʧʦʣʝʚʦʤ ʞʫʨʥʘʣʝ ʦʧʠʩʳʚʘʶʪ ʬʘʢʪʦ-
ʨʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ – ʨʝʣʴʝʬ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ – ʠ ʧʨʦʚʦʜʷʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ
ʦʧʠʩʘʥʠʝ ʧʦʯʚʳ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ.

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʝʬʘ ʦʧʠʩʳʚʘʶʪ ʪʠʧʳ ʤʘʢʨʦ-, ʤʝʟʦ- ʠ ʤʠʢʨʦʨʝʣʴʝʬʳ ʦʙʩʣʝʜʫʝʤʦʡ
ʪʝʨʨʠʪʦʨʠʠ.

ʊʠʧʳ ʤʘʢʨʦʨʝʣʴʝʬʘ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ:
- ʧʦʣʦʛʦʚʦʣʥʠʩʪʳʡ ʨʝʣʴʝʬ,
- ʚʦʣʥʠʩʪʳʡ ʨʝʣʴʝʬ,
- ʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ,
- ʢʘʨʩʪʦʚʳʡ ʨʝʣʴʝʬ (ʚʦʨʦʥʢʠ, ̫ ʤʳ, ʢʦʪʣʦʚʠʥʳ).
ʊʠʧʳ ʤʝʟʦʨʝʣʴʝʬʘ:
- ʭʦʣʤ,
- ʙʫʛʦʨ,
- ʛʨʠʚʘ, ʛʨʷʜʘ, ʫʚʘʣ,
- ʦʚʨʘʛ,
- ʙʘʣʢʘ.
 ʄʠʢʨʦʨʝʣʴʝʬ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ:
- ʟʘʧʘʜʠʥʘʤʠ,
- ʙʣʶʜʮʘʤʠ,
- ʤʝʣʢʠʤʠ ʣʦʱʠʥʘʤʠ,
- ʥʝʛʣʫʙʦʢʠʤʠ ʧʨʦʤʦʠʥʘʤʠ,
- ʤʝʣʢʠʤʠ ʙʫʛʦʨʢʘʤʠ,
- ʢʦʯʢʘʤʠ ʠ ʪ.ʜ.
ʇʨʠ ʧʦʯʚʝʥʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʩʢʣʦʥʘ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʝʛʦ ɻ ʢʩʧʦʟʠʮʠʶ ʠ ʢʨʫʪʠʟʥʫ. ɺʳʜʝʣʷʶʪ 3

ʯʘʩʪʠ ʩʢʣʦʥʘ – ʚʝʨʭʥʶʶ, ʩʨʝʜʥʶʶ ʠ ʥʠʞʥʶʶ. ʕʢʩʧʦʟʠʮʠʶ ʩʢʣʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʢʦʤʧʘʩʫ (ʦʨʠ-
ʝʥʪʘʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʨʘʥʘʤ ʩʚʝʪʘ – ʁ ʛʦ-ʟʘʧʘʜʥʘʷ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʠ ʪ.ʜ.). ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʘ
ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʛʨʘʜʫʩʘʭ.

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʧʘʰʥʝ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʢʫʣʴʪʫʨʫ, ʝʝ
ʬʝʥʦʬʘʟʫ ʨʘʟʚʠʪʠʷ, ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʚʦʚ, ʩʪʝʧʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ. ʅʘ ʣʫʛʘʭ ʦʧʠʩʳʚʘʶʪ ʨʘʩʪʝʥʠʷ, ʠʭ
ʢʦʨʤʦʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ, ʦʪʤʝʯʘʶʪ ʥʘʣʠʯʠʝ ̫ ʜʦʚʠʪʳʭ ʠ ʚʨʝʜʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʣʝʩʥʦʡ ʤʝʩʪʥʦʩʪʠ ʨʘʩ-
ʪʠʪʝʣʴʥʦʩʪʴ ʩʣʝʜʫʝʪ ʦʧʠʩʳʚʘʪʴ ʧʦ ̫ ʨʫʩʘʤ, ʪʦ ʝʩʪʴ ʩʥʘʯʘʣʘ ʜʨʝʚʝʩʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʜʣʝʩʦʢ,
ʧʦʪʦʤ ʢʫʩʪʘʨʥʠʢʠ, ʧʦʪʦʤ ʪʨʘʚʷʥʠʩʪʳʡ ʠ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ.

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ (ʤʘʪʝʨʠʥʩʢʠʝ) ʧʦʨʦʜʳ. ʀʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦ ʮʚʝʪʫ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦ-
ʤʫ ʩʦʩʪʘʚʫ ʠ ʛʝʥʝʟʠʩʫ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʤʦʛʫʪ ʙʳʪʴ ʞʝʣʪʦʙʫʨʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʛʣʠʥʘ,
ʛʘʣʝʯʥʠʢ, ʘʣʣʶʚʠʘʣʴʥʳʝ, ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʪ.ʜ.

ɺ ʧʦʣʝʚʦʤ ʞʫʨʥʘʣʝ ʦʪʤʝʯʘʶʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦ-
ʯʚʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʤʝʥʠʩʪʦʩʪʴ, ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʠʷ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʘʣʝʯʥʠʢʘ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ,
ʩʪʝʧʝʥʴ ɻ ʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʨ.

ʆʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ. ʇʨʝʞʜʝ ʯʝʤ ʦʧʠʩʘʪʴ ʨʘʟʨʝʟ, ʥʘ ʣʠʮʝʚʦʡ ʩʪʝʥʢʝ ʚʳʜʝʣʷʶʪ ʛʝʥʝʪʠʯʝʩʢʠʝ
ʛʦʨʠʟʦʥʪ .r ɼʣʷ ɻ ʪʦʡ ʮʝʣʠ ʧʨʝʧʘʨʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʧʦʯʚʝʥʥʦʛʦ ʥʦʞʘ ʦʜʥʫ ʧʦʣʦʚʠʥʫ ʨʘʙʦʯʝʡ (ʣʠʮʝ-
ʚʦʡ) ʩʪʝʥʢʠ ʨʘʟʨʝʟʘ ʠ ʦʧʨʝʜʝʣʷʶʪ ʛʨʘʥʠʮʳ ʩʤʝʥ  rʛʦʨʠʟʦʥʪʦʚ. ɿʘʪʝʤ ʧʨʠʩʪʫʧʘʶʪ ʢ ʦʧʠʩʘʥʠʶ ʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʞʜʦʛʦ ʛʦʨʠʟʦʥʪʘ: ʤʦʱʥʦʩʪʴ, ʦʢʨʘʩʢʘ, ʨʘʙʦʪʘ ʟʝʤʣʝʨʦʝʚ (ʯʝʨʚʝʡ ʠ ʜʨ.), ʚʣʘʞ-
ʥʦʩʪʴ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ, ʩʣʦʞʝʥʠʝ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʝʥʠʷ, ʚʩʢʠʧʘʥʠʝ ʦʪ
10%-ʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʠ ʭʘʨʘʢʪʝʨ ʧʝʨʝʭʦʜʘ ʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʜʨʫʛʦʡ.

ʀʟ ʩʝʨʝʜʠʥʳ ʢʘʞʜʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʙʝʨʫʪ ʥʝʙʦʣʴʰʦʡ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʥʘ ʤʘʟʦʢ. ʄʘʟ-
ʢʠ ʧʦʯʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚ ʚʠʜʝ ʢʦʣʦʥʢʠ, ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʦʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ
ʧʨʦʬʠʣʷ, ʮʚʝʪʝ ʛʦʨʠʟʦʥʪʦʚ, ʠʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ.

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʢʨʘʩʢʠ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʦʡ ʧʨʝʦʙʣʘʜʘʶ-
ʱʠʡ ʮʚʝʪ (ʩʝʨʳʡ, ʙʝʣʝʩʳʡ, ʙʫʨʳʡ, ʢʦʨʠʯʥʝʚʳʡ ʠ ʪ.ʜ.) ʠ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʦʢʨʘʩʢʠ (ʪʝʤʥʦ-
ʩʝʨʳʡ, ʩʚʝʪʣʦ-ʙʫʨʳʡ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʠ ʪ.ʜ.), ʘ ʟʘʪʝʤ ʦʪʤʝʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʚʝʪʘ ʠ ʦʪʪʝʥʢʠ
(ʙʫʨʦʚʘʪʦ-ʩʝʨʳʡ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʡ ʠ ʜʨ.), ʧʨʠ ɻ ʪʦʤ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʮʚʝʪ ʩʣʝʜʫʝʪ ʧʠʩʘʪʴ ʧʦʩʣʝʜʥʠʤ.
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ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:
ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠ (ʧʨʦʙʘ ʥʘ ʩʢʘʪʳʚʘʥʠʝ ʚ h ʘʨʠʢ ʠʣʠ h ʥʫʨ) ʠ ʧʦ ʩʢʦʨʦʩʪʠ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ ʚ ʧʨʦʙʠʨ-
ʢʝ, ʚ ʢʦʪʦʨʫʶ ʧʦʤʝʱʘʶʪ ɦ ʝʧʦʪʢʫ ʧʦʯʚʳ. ʇʝʩʦʢ ʥʝ ʩʢʘʪʳʚʘʝʪʩʷ; ʩʫʧʝʩʴ ʥʝ ʨʘʩʢʘʪʳʚʘʝʪʩʷ, ʤʥʝʪʩʷ ʚ
ʥʝʧʨʦʯʥʳʝ h ʘʨʠʢʠ; ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ ʧʨʠ ʨʘʩʢʘʪʳʚʘʥʠʠ ʚ h ʥʫʨ ʜʨʦʙʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʜʦʣʴʢʠ ʠ ʮʠ-
ʣʠʥʜʨʠʢʠ; ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ ʦʙʨʘʟʫʝʪ ʩʧʣʦʰʥʦʡ h ʥʫʨ, ʧʨʠ ʩʚʝʨʪʳʚʘʥʠʠ ʚ ʢʦʣʴʮʦ ʨʘʟʣʘʤʳʚʘʝʪʩʷ;
ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ ʜʘʝʪ ʢʦʣʴʮʦ ʩ ʪʨʝʱʠʥʘʤʠ ʧʦ ʧʝʨʠʬʝʨʠʠ; ʛʣʠʥʘ ʦʙʨʘʟʫʝʪ ʮʝʣʴʥʦʝ ʢʦʣʴʮʦ ʙʝʟ ʪʨʝ-
ʱʠʥ.

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ ʚ ʧʨʦʙʠʨʢʝ ʟʘ 1 ʤʠʥʫʪʫ ʧʝʩʦʢ ʦʩʚʝʪʣʷʝʪʩʷ ʧʦʣʥʦʩ-
ʪʴʶ; ʩʫʧʝʩʴ ʦʩʚʝʪʣʷʝʪʩʷ ʥʘ 5-7 ʩʤ; ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ – ʥʘ 2-5 ʩʤ; ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ – ʥʘ 1-2 ʩʤ;
ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ – ʥʘ 1-3 ʤʤ; ʛʣʠʥʘ – ʥʘ 1 ʤʤ ʠ ʤʝʥʴʰʝ.

ʉʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʝʝ ʪʠʧ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉ.ɸ.ɿʘʭʘʨʦʚʘ. ɺ ʩʣʫ-
ʯʘʝ, ʝʩʣʠ ʩʪʨʫʢʪʫʨʘ ʥʝʦʜʥʦʨʦʜʥʘ, ʝʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʜʚʦʡʥʳʤ, ʠʥʦʛʜʘ ʪʨʦʡʥʳʤ ʥʘʟʚʘʥʠʝʤ, ʥʘʧʨʠʤʝʨ,
ʢʦʤʢʦʚʘʪʦ-ʦʨʝʭʦʚʘʪʘʷ, ʢʦʤʢʦʚʘʪʦ-ʧʣʘʩʪʠʥʯʘʪʦ-ʧʳʣʝʚʘʪʘʷ. ʇʨʠ ɻ ʪʦʤ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʚʠʜ ʩʪʨʫʢʪʫ-
ʨʳ ʩʪʘʚʠʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ.

ɺʘʞʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʧʦʯʚʳ ̫ ʚʣʷʶʪʩʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨ ʠ ʩʦʩʪʘʚ ʢʦ-
ʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ: ʢʘʨʙʦʥʘʪʳ – ʧʦ ʚʩʢʠʧʘʥʠʶ ʦʪ 10%-ʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ; ʛʫʤʫʩʦʚʳʝ ʚʝʱʝ-
ʩʪʚʘ – ʧʦ ʯʝʨʥʦʡ, ʪʝʤʥʦ-ʩʝʨʦʡ ʠʣʠ ʪʝʤʥʦ-ʙʫʨʦʡ ʦʢʨʘʩʢʝ; ʩʦʣʠ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ ʧʨʠʜʘʶʪ ʛʦʨʠ-
ʟʦʥʪʫ ʨʞʘʚʦ-ʙʫʨʳʡ, ʦʭʨʠʩʪʳʡ ʮʚʝʪ; ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ – ʛʦʣʫʙʦʚʘʪʦ-ʩʠʟʳʡ; ʢʨʝʤʥʝʟʝʤʠʩʪʘʷ
ʧʨʠʩʳʧʢʘ ʠʤʝʝʪ ʩʝʨʦʚʘʪʳʡ, ʙʝʣʝʩʳʡ ʦʪʪʝʥʦʢ.

ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ: ʧʣʝʥ-
ʢʠ, ʥʘʣʝʪʳ, ʢʦʥʢʨʝʮʠʠ, ʩʪʷʞʝʥʠʷ. ʆʥʠ ̫ ʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʦʯ-
ʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.

ʍʘʨʘʢʪʝʨ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢ ʜʨʫʛʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʛʨʘ-
ʜʘʮʠʠ: ʨʝʟʢʠʡ – ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʤʝʥ ʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʨʫʛʠʤ ʜʦ 2 ʩʤ; ̫ ʩʥʳʡ – ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʤʝʥ
ʛʦʨʠʟʦʥʪʦʚ ʜʦ 5 ʩʤ; ʧʦʩʪʝʧʝʥʥʳʡ – ʩʤʝʥʘ ʛʦʨʠʟʦʥʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 5 ʩʤ.

ɿʘʚʝʨʰʠʚ ʦʧʠʩʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʞʜʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʧʦʣʥʦʝ
ʥʘʟʚʘʥʠʝ ʧʦʯʚʳ (ʪʠʧ, ʧʦʜʪʠʧ, ʨʦʜ, ʚʠʜ, ʨʘʟʥʦʚʠʜʥʦʩʪʴ), ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ.

ɿʘʚʝʨʰʘʶʱʠʤ ɻ ʪʘʧʦʤ ʨʘʙʦʪʳ ̫ ʚʣʷʝʪʩʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ
ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɼʣʷ ʯʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʝʚʦʝ ʠʟʫʯʝʥʠʝ ʧʦʯʚʳ?
2. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʧʦʣʝʚʦʝ ʠʟʫʯʝʥʠʝ ʧʦʯʚʳ?
3. ʂʘʢʠʝ ʚʳʜʝʣʷʶʪ ʪʠʧʳ ʤʘʢʨʦʨʝʣʴʝʬʘ?
4. ʏʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʘʤ ʤʝʟʦʨʝʣʴʝʬʘ?
5. ʏʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʤʠʢʨʦʨʝʣʴʝʬ?
6. ʂʘʢʠʝ ʚʳʜʝʣʷʶʪ ʯʘʩʪʠ ʩʢʣʦʥʘ?
7. ʂʘʢ ʫʩʪʘʥʦʚʠʪʴ ɻ ʢʩʧʦʟʠʮʠʶ ʩʢʣʦʥʘ?
8. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʨʠʪʦʨʠʠ?
9. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ (ʤʘʪʝʨʠʥʩʢʠʤʠ) ʧʦʨʦʜʘʤʠ?
10. ʏʝʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ?
11. ʂʘʢʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʦʪʤʝʯʘʶʪ ʚ ʧʦʣʝʚʦʤ ʞʫʨʥʘʣʝ?
12. ʂʘʢʫʶ ʩʪʝʥʢʫ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʩʣʝʜʫʝʪ ʦʧʠʩʳʚʘʪʴ?
13. ʂʘʢ ʚʳʜʝʣʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʟʨʝʟʝ?
14. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ?
15. ʂʘʢ ʦʧʠʩʘʪʴ ʮʚʝʪ ʦʢʨʘʩʢʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ?
16. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ?
17. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ?
18. ʏʪʦ ʪʘʢʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʪʦ ʢ ʥʠʤ ʦʪʥʦʩʷʪ?
19. ʂʘʢʠʤ ʤʦʞʝʪ ʙʳʪʴ ʭʘʨʘʢʪʝʨ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢ ʜʨʫʛʦʤʫ?
20. ʏʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʧʦʯʚʳ?
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ɺʟʷʪʠʝ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ [1,10,13]

ʇʨʠ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʤ ʧʦʣʝʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʝʨʫʪ ʠʟ ʢʘʞʜʦʛʦ ʛʝʥʝʪʠ-
ʯʝʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʮʝʚʫʶ ʩʪʝʥʢʫ ʨʘʟʨʝʟʘ ʟʘʯʠʱʘʶʪ
ʧʦʯʚʝʥʥʳʤ ʥʦʞʦʤ ʠʣʠ ʣʦʧʘʪʢʦʡ ʩʚʝʨʭʫ ʚʥʠʟ ʪʘʢ, ʯʪʦʙʳ ʚʩʝ ʛʦʨʠʟʦʥʪʳ ʠʤʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʣʦʞʝ-
ʥʠʝ. ɺ ʢʘʞʜʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʩʝʨʝʜʠʥʝ ʦʯʝʨʯʠʚʘʶʪ ʥʦʞʦʤ ʤʝʩʪʘ ʜʣʷ ʚʳʝʤʢʠ ʦʙʨʘʟʮʘ ʠ ʚʳʨʝʟʘʶʪ ʠʭ.
ʆʪʦʙʨʘʥʥʳʡ ʦʙʨʘʟʝʮ ʥʘʩʳʧʘʶʪ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʤʝʰʦʯʝʢ, ʚ ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʶʪ ɻ ʪʠʢʝʪʢʫ, ʥʘʧʠʩʘʥ-
ʥʫʶ ʧʨʦʩʪʳʤ ʢʘʨʘʥʜʘʰʦʤ. ɺ ɻ ʪʠʢʝʪʢʝ ʟʘʧʠʩʳʚʘʶʪ: ʤʝʩʪʦ ʚʟʷʪʠʷ ʦʙʨʘʟʮʘ, ʥʦʤʝʨ ʨʘʟʨʝʟʘ, ʛʣʫʙʠʥʘ
ʚʟʷʪʠʷ ʦʙʨʘʟʮʘ ʚ ʩʤ, ʬʘʤʠʣʠʷ ʠ ʠʥʠʮʠʘʣʳ ʚʟʷʚʰʝʛʦ ʦʙʨʘʟʝʮ, ʜʘʪʘ ʚʟʷʪʠʷ. ʇʦ ʤʝʨʝ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ
ʚ ʧʦʣʝʚʦʤ ʞʫʨʥʘʣʝ ʟʘʧʠʩʳʚʘʶʪ, ʩ ʢʘʢʦʡ ʛʣʫʙʠʥʳ ʦʥʠ ʚʟʷʪʳ. ʆʙʨʘʟʮʳ ʫʢʣʘʜʳʚʘʶʪ ʚ ʨʶʢʟʘʢ ʠ ʜʦʩ-
ʪʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʢʘʬʝʜʨʳ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɼʣʷ ʯʝʛʦ ʦʪʙʠʨʘʶʪ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ?
2. ʂʘʢʦʚʘ ʪʝʭʥʠʢʘ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ?
3. ʂʫʜʘ ʧʦʤʝʱʘʶʪ ʚʟʷʪʳʡ ʧʦʯʚʝʥʥʳʡ ʦʙʨʘʟʝʮ?
4. ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʥʘ ɻ ʪʠʢʝʪʢʝ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ?
5. ʏʪʦ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʩ ʦʪʦʙʨʘʥʥʳʤʠ ʧʦʯʚʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ?

ʀʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʣʝʩʦʩʪʝʧʠ ʥʘ ʂʘʙʘʨʜʠʥʦ-ʉʫʥʞʝʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʩʝʣ.
ʂʘʨʜʞʠʥ ʠʣʠ ɿʘʤʘʥʢʫʣ). ɿʜʝʩʴ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʦʙʳʢʥʦʚʝʥʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ, ʩʝ-
ʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʟʘʢʣʘʜʳʚʘʶʪ ʨʘʟʨʝʟʳ, ʧʦʣʫ̫ ʤʳ ʠ ʧʨʠʢʦʧʢʠ, ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʨʠʥʮʠ-
ʧʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ, ʦʧʠʩʳʚʘʶʪ ʧʨʦʬʠʣʠ ʧʦʯʚ ʠ ʙʝʨʫʪ ʦʙʨʘʟʮʳ ʠʟ ʨʘʟʨʝ-
ʟʦʚ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ.

ɺʳʝʟʜ ʚ ɼʠʛʦʨʩʢʠʡ ʨʘʡʦʥ ʥʘ ʉʠʣʪʘʥʫʢʩʢʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʟʜʝʩʴ
ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʨʙʦʥʘʪʥʳʤʠ, ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʠ ʦʧʦʜʟʦʣʝʥʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ ʥʘ ʤʦʱʥʳʭ ɻ ʣʶʚʠʘʣʴ-
ʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ.

ʉʪʫʜʝʥʪʳ ʟʘʢʣʘʜʳʚʘʶʪ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ, ʙʝʨʫʪ ʦʙʨʘʟʮʳ ʠ ʚʳʨʝʟʘʶʪ ʧʦʯʚʝʥʥʳʡ ʤʦʥʦʣʠʪ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ?
2. ʏʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʝʨʳʭ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ?
3. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʠʭ ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʷ?
4. ʂʘʢʠʝ ʪʠʧʳ ʠ ʧʦʜʪʠʧʳ ʧʦʯʚ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ɼʠʛʦʨʩʢʦʤ ʨʘʡʦʥʝ?
5. ʂʘʢʠʝ ʧʦʜʪʠʧʳ ʯʝʨʥʦʟʝʤʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʠʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ?
6. ʅʘ ʢʘʢʠʭ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ɻ ʪʠ ʧʦʯʚʳ?

ʊʝʭʥʠʢʘ ʚʟʷʪʠʷ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʦʣʠʪʘ [10,13]

ʄʦʥʦʣʠʪʳ ʙʝʨʫʪ ʠʟ ʛʣʫʙʦʢʠʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʦʙʩʣʝʜʫʝʤʦʡ
ʧʦʯʚʳ. ʅʘ ʤʦʥʦʣʠʪʝ ʭʦʨʦʰʦ ʚʠʜʥʳ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʣʦʞʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ, ʤʥʦʛʠʝ ʥʦʚʦʦʙʨʘʟʦ-
ʚʘʥʠʷ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʯʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʪʘʚʦʢ ʠ ɻ ʢʩʧʦʟʠʮʠʡ ʚ
ʤʫʟʝʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʛʝʦʣʦʛʠʠ ɻʦʨʩʢʦʛʦ ɻɸʋ.

ʄʦʥʦʣʠʪʳ ʙʝʨʫʪ ʚ ʜʝʨʝʚʷʥʥʳʝ ̫ ʱʠʢʠ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʥʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʨʘʟʤʝʨ
100 ʭ 20 ʭ 8 ʩʤ. ʗʱʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʨʘʤʫ, ʢ ʢʦʪʦʨʦʡ ʥʘ h ʫʨʫʧʘʭ ʧʨʠʢʨʝʧʣʷʶʪʩʷ 2 ʮʝʣʴʥʳʝ
ʜʦʩʢʠ (ʜʥʦ ʠ ʢʨʳʰʢʘ). ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ʜʦʣʞʝʥ ʙʳʪʴ ʛʣʫʙʞʝ ʜʣʠʥʳ ʤʦʥʦʣʠʪʥʦʛʦ ̫ ʱʠʢʘ ʥʘ 40-
50 ʩʤ. ʂ ʣʠʮʝʚʦʡ ʩʪʝʥʢʝ ʨʘʟʨʝʟʘ ʧʨʠʢʣʘʜʳʚʘʶʪ ʨʘʤʢʫ ʤʦʥʦʣʠʪʥʦʛʦ ̫ ʱʠʢʘ ʠ ʥʦʞʦʤ ʦʪʤʝʯʘʶʪ ʨʘʟ-
ʤʝʨ ʤʦʥʦʣʠʪʘ. ɼʘʣʝʝ, ʦʪʩʪʫʧʘʷ ʥʘ 4-6 ʩʤ ʚʧʨʘʚʦ ʠ ʚʣʝʚʦ ʦʪ ʥʘʤʝʯʝʥʥʳʭ ʣʠʥʠʡ, ʦʩʪʨʳʤ ʥʦʞʦʤ ʚʳʨʝ-
ʟʘʶʪ ʚ ʩʪʝʥʢʝ ʨʘʟʨʝʟʘ ʞʝʣʦʙʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʣʠʥʠʷʤ ʦʯʝʨʯʝʥʥʦʛʦ ʢʦʥʪʫʨʘ ʙʫʜʫʱʝʛʦ ʤʦʥʦʣʠʪʘ. ɻʣʫ-
ʙʠʥʘ ʞʝʣʦʙʢʦʚ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʛʣʫʙʠʥʫ ʤʦʥʦʣʠʪʥʦʛʦ ̫ ʱʠʢʘ ʥʘ 3-4 ʩʤ. ɿʘʪʝʤ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦ
ʦʙʨʝʟʘʶʪ ʧʦʯʚʫ ʦʪ ʞʝʣʦʙʢʘ ʜʦ ʦʪʤʝʯʝʥʥʦʡ ʣʠʥʠʠ. ɺ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʧʦʜʨʝʟʘʶʪ ʥʠʞʥʶʶ ʯʘʩʪʴ
ʩʪʦʣʙʮʘ ʠ ʙʳʩʪʨʦ ʥʘʜʝʚʘʶʪ ʨʘʤʢʫ. ʄʦʥʦʣʠʪ ʩ ʥʘʜʝʪʦʡ ʨʘʤʢʦʡ ʟʘʯʠʱʘʶʪ ʜʣʠʥʥʳʤ ʥʦʞʦʤ ʠ ʧʨʠʚʠʥ-
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ʯʠʚʘʶʪ h ʫʨʫʧʘʤʠ ʢʨʳʰʢʫ. ɿʘʪʝʤ ʤʦʥʦʣʠʪ ʧʦʜʨʝʟʘʶʪ ʥʦʞʦʤ ʩ ʙʦʢʦʚ, ʘ ʩʥʠʟʫ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʦ ʪʝʭ
ʧʦʨ, ʧʦʢʘ ʦʥ ʥʝ ʦʪʜʝʣʠʪʩʷ ʦʪ ʩʪʝʥʢʠ ʨʘʟʨʝʟʘ. ɺʟʷʪʳʡ ʤʦʥʦʣʠʪ ʥʘʜʦ ʧʦʩʪʘʚʠʪʴ ʥʘʢʣʦʥʥʦ, ʦʙʨʝʟʘʪʴ
ʣʠʰʥʶʶ ʧʦʯʚʫ, ʚʳʨʦʚʥʷʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʨʠʚʠʥʪʠʪʴ ʢ ʨʘʤʝ ʚʪʦʨʫʶ ʢʨʳʰʢʫ. ʉʙʦʢʫ ʥʘ ʨʘʤʝ ʤʦʥʦʣʠ-
ʪʘ ʧʨʦʩʪʳʤ ʢʘʨʘʥʜʘʰʦʤ ʩʣʝʜʫʝʪ ʥʘʧʠʩʘʪʴ ʤʝʩʪʦ ʚʟʷʪʠʷ, ʥʦʤʝʨ ʨʘʟʨʝʟʘ, ʥʘʟʚʘʥʠʝ ʧʦʯʚʳ, ʬʘʤʠʣʠʶ ʠ
ʠʥʠʮʠʘʣʳ ʙʨʘʚʰʝʛʦ ʤʦʥʦʣʠʪ ʠ ʜʘʪʫ ʚʟʷʪʠʷ.

ʀʥʦʛʜʘ ʙʝʨʫʪ ʤʠʢʨʦʤʦʥʦʣʠʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʘʛʦʪʘʚʣʠʚʘʶʪ ʢʘʨʪʦʥʥʳʝ ʢʦʨʦʙʢʠ ʩ ʧʝʨʝʛʦʨʦʜʢʘ-
ʤʠ. ɺ ʢʘʞʜʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦʤʝʱʘʶʪ ʥʝʤʥʦʛʦ ʧʦʯʚʳ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʊʘʢʠʝ ʤʦʥʦʣʠ-
ʪʠʢʠ ʥʝ ʦʪʨʘʞʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ, ʥʦ ʜʘʶʪ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʬʠʣʝ
ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʧʦʯʚ .r

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʪʘʢʦʝ ʧʦʯʚʝʥʥʳʡ ʤʦʥʦʣʠʪ?
2. ʀʟ ʢʘʢʠʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʙʝʨʫʪ ʧʦʯʚʝʥʥʳʡ ʤʦʥʦʣʠʪ?
3. ɼʣʷ ʯʝʛʦ ʥʫʞʥʳ ʧʦʯʚʝʥʥʳʝ ʤʦʥʦʣʠʪʳ?
4. ʂʘʢʦʚʘ ʪʝʭʥʠʢʘ ʚʟʷʪʠʷ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʦʣʠʪʘ?
5. ʏʪʦ ʪʘʢʦʝ ʤʠʢʨʦʤʦʥʦʣʠʪ?
6. ʂʘʢ ʦʪʦʙʨʘʪʴ ʤʠʢʨʦʤʦʥʦʣʠʪ?

ʇʦʯʚʝʥʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ [1,9,10,13,17,22]

ɺ ʦʩʪʘʚʰʠʝʩʷ ʜʥʠ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʤʝʪʦʜʠʢʫ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʯʚ ʠ ʩʦ-
ʩʪʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɻʦʨʩʢʦʛʦ ɻɸʋ.

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʙʠʚʘʶʪ ʥʘ ʛʨʫʧʧʳ ʠʟ 4-5 ʯʝʣʦʚʝʢ, ʟʘ
ʢʘʞʜʦʡ ʛʨʫʧʧʦʡ ʟʘʢʨʝʧʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩ 2-4 ʧʦʯʚʝʥʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ.

ʉʪʫʜʝʥʪ  rʟʘʢʣʘʜʳʚʘʶʪ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ, ʧʦʣʫ̫ ʤʳ, ʧʨʠʢʦʧʢʠ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ, ʨʘʩʪʠʪʝʣʴʥʦ-
ʛʦ ʧʦʢʨʦʚʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʦʧʠʩʳʚʘʶʪ ʧʦʯʚʝʥʥʳʝ ʧʨʦʬʠʣʠ
ʠ ʙʝʨʫʪ ʦʙʨʘʟʮʳ ʚ ʦʩʥʦʚʥʳʭ ʨʘʟʨʝʟʘʭ. ʇʨʠ ɻ ʪʦʤ ʩʪʫʜʝʥʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠ ʥʘʥʦʩʷʪ ʥʘ ʢʘʨʪʦʛʨʘʬʠ-
ʯʝʩʢʫʶ ʦʩʥʦʚʫ (ʢʘʨʪʫ) ʛʨʘʥʠʮʳ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʝʚʫʶ ʧʦʯʚʝʥʥʫʶ ʢʘʨʪʫ ʫʯʘʩ-
ʪʢʘ. ʆʩʥʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ̫ ʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ
ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦ-
ʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʫʩʣʦʚʠʷʤʠ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʨʝʣʴʝʬʦʤ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʤʘʪʝʨʠʥʩʢʠʤʠ ʧʦʨʦ-
ʜʘʤʠ, ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʯʚ) ʠ ɻ ʢʩʪʨʘʧʦʣʷʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʥʘ ʢʘʨʪʦʛ-
ʨʘʬʠʨʫʝʤʳʡ ʫʯʘʩʪʦʢ.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ɻ ʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ ʚ ʢʘʯʝʩʪʚʝ
ʧʦʯʚʝʥʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʜʝʣʷʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʡ ʦʙʦʩʦʙʣʝʥʥʳʡ ʫʯʘʩʪʦʢ. ʅʘ ʪʦʧʦʛʨʘʬʠʯʝʩ-
ʢʦʡ ʢʘʨʪʝ ʩ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʤʦʞʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ,
ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʛʨʘʥʠʮʘʤʠ ʧʦʯʚʝʥʥʦʛʦ ʢʦʥʪʫʨʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝʪ ʚ ʥʘʣʠʯʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨ-
ʪʳ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʣʘʥʦʤ ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʝʛʦ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʩʪʨʦ-
ʝʥʠʷʤʠ, ʜʦʨʦʛʘʤʠ, ʣʠʥʠʷʤʠ ɻ ʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʜʨʫʛʠʤʠ ʦʨʠʝʥʪʠʨʘʤʠ, ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳ-
ʤʠ ʫʛʦʜʴʷʤʠ.

ʇʦʯʚʝʥʥʘʷ ʩʲʝʤʢʘ ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʟʠʪʴ ʥʘ ʢʘʨʪʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʦʯʚ, ʦʙʨʘʟʫʶʱʠʭ
ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʥʘ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʜʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʨʝʰʝʥʠʷ
ʚʦʧʨʦʩʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʫʛʦʜʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ɻ ʨʦʟʠʠ,
ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠ  ̫ʩʝʚʦʦʙʦʨʦʪʦʚ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ
ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʯʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ̫ ʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ
ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʠ ʦʩʫʰʝʥʠʠ ʠ ʪ.ʜ.

 ʄʘʩʰʪʘʙʳ ʧʦʯʚʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ, ʧʦʩʪʘʚʣʝʥ-
ʥʳʭ ʧʝʨʝʜ ʥʠʤʠ:

- ʜʝʪʘʣʴʥʳʝ - ʦʪ 1:200 ʜʦ 1:5000,
- ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ – ʦʪ 1:10000 ʜʦ 1:50000,
- ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ – ʦʪ 1:100000 ʜʦ 300000,
- ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ - ʤʝʣ ʯɹʝ 1:300000.
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ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʚʦʜʷʪ ʯʘʱʝ ʚʩʝʛʦ ʜʝʪʘʣʴʥʳʝ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ
ʧʦʯʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʜʨʦʙʥʦ ʠ ʪʦʯʥʦ ʦʪʨʘʞʘʶʪ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʪʝʨʨʠʪʦʨʠʠ. ɺ
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʝʟʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: ʧʨʠ ʤʘʩʰʪʘʙʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 1:500 -
1 ʨʘʟʨʝʟ ʩ ʧʣʦʱʘʜʠ ʦʪ 2 ʜʦ 10 ʛʘ; ʧʨʠ ʤʘʩʰʪʘʙʝ 1:1000 – 1 ʨʘʟʨʝʟ ʩ ʧʣʦʱʘʜʠ ʦʪ 10 ʜʦ 20 ʛʘ.

ʂʘʞʜʳʡ ʨʘʟʨʝʟ, ʧʦʣʫʷʤʫ ʠ ʧʨʠʢʦʧʢʫ ʦʪʤʝʯʘʶʪ ʥʘ ʢʘʨʪʝ ʠʣʠ ʧʣʘʥʝ, ʘ ʚ ʧʦʣʝʚʦʡ ʞʫʨʥʘʣ ʟʘʧʠʩʳʚʘ-
ʶʪ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ.

ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʤ ʨʝʣʴʝʬʝ ʧʦʯʚʝʥʥʫʶ ʩʲʝʤʢʫ ʧʨʦʚʦʜʷʪ ʤʝʪʦʜʦʤ ʧʦʧʝʨʝʯʥʳʭ ʧʨʦʬʠʣʝʡ,
ʪʦ ʝʩʪʴ ʨʘʙʦʯʠʝ ʤʘʨʰʨʫʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʶʪ ʣʠʥʠʷʤʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʚ
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʩʲʝʤʢʠ ʯʝʨʝʟ 200, 500, 1000 ʤ ʠ ʪ.ʜ.), ʯʘʱʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʘʜʝʥʠʷ ʩʢʣʦʥʘ.
ɼʚʠʛʘʷʩʴ ʧʦ ʤʘʨʰʨʫʪʫ, ʟʘʢʣʘʜʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʨʘʟʨʝʟʳ ʥʘ ʭʘʨʘʢʪʝʨʥʳʭ ɻ ʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ, ʢʨʦʤʝ
ʪʦʛʦ, ʧʨʠ ʩʤʝʥʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʜʘʞʝ ʥʝʙʦʣʴʰʦʤ ʠʟʤʝʥʝʥʠʠ ʨʝʣʴʝʬʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʟʘʢ-
ʣʘʜʳʚʘʪʴ ʧʦʣʫ̫ ʤʳ ʠʣʠ ʧʨʠʢʦʧʢʠ.

ʇʨʠ ʦʯʝʥʴ ʧʝʨʝʩʝʯʝʥʥʦʤ ʨʝʣʴʝʬʝ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʧʝʪʝʣʴ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʥʘ
ʧʣʘʥʝ ʜʝʣʷʪ ʥʘ ʫʯʘʩʪʢʠ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ɻ ʣʝʤʝʥʪʘʤ ʨʝʣʴʝʬʘ, ʟʘʪʝʤ ʦʙʩʣʝʜʫʶʪ ʢʘʞ-
ʜʳʡ ʫʯʘʩʪʦʢ ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ ʚ ʚʠʜʝ ʧʝʪʣʠ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʯʚʝʥʥʦʡ ʩʲʝʤʢʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʠʣʠ ʧʣʘʥ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʨʳʚʘʝʪ-
ʩʷ ʩʝʪʢʦʡ ʨʘʟʨʝʟʦʚ, ʧʨʠʯʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʤʝʪʠʪʴ ʧʦʯʚʝʥʥʳʝ ʢʦʥʪʫʨʳ, ʪʦ
ʝʩʪʴ ʩʦʩʪʘʚʠʪʴ ʧʦʣʝʚʫʶ ʧʦʯʚʝʥʥʫʶ ʢʘʨʪʫ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʯʚ?
2. ɼʣʷ ʯʝʛʦ ʦʥʦ ʧʨʦʚʦʜʠʪʩʷ?
3. ʏʪʦ ʪʘʢʦʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʧʨʠ ʧʦʯʚʝʥʥʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ?
4. ʂʘʢ ʧʨʦʚʦʜʠʪʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʧʦʯʚʝʥʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ?
5. ʏʪʦ ʜʘʝʪ ʧʦʯʚʝʥʥʘʷ ʩʲʝʤʢʘ?
6. ʂʘʢʠʝ ʤʦʛʫʪ ʙʳʪʴ ʤʘʩʰʪʘʙʳ ʧʦʯʚʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ?
7. ʂʘʢʠʝ ʧʦ ʤʘʩʰʪʘʙʫ ʧʦʯʚʝʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʯʚʝʥ-

ʥʦʤ ʧʦʢʨʦʚʝ ʪʝʨʨʠʪʦʨʠʠ?
8. ʂʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʚʝʩʪʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʯʚ?
9. ʂʘʢ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦʣʝʚʘʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ?

 ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ [9,10,13,17,22]

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʦʣʝʚʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʪʩʷ ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘ-
ʙʦʪʢʘ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʢʘʬʝʜʨʝ. ʆʥʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ:

- ʨʘʩʢʣʘʜʳʚʘʶʪ ʥʘ ʧʨʦʩʫʰʢʫ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ, ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ɻ ʪʠʢʝʪʢʠ;
- ʦʙʨʘʟʮʳ ʛʨʫʧʧʠʨʫʶʪ ʧʦ ʪʠʧʘʤ, ʧʦʜʪʠʧʘʤ ʠ ʚʠʜʘʤ ʧʦʯʚ;
- ʫʪʦʯʥʷʶʪ ʛʝʥʝʪʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ ʧʦʯʚ ʠ ʚʥʦʩʷʪ ʚ ʧʦʣʝʚʦʡ ʞʫʨʥʘʣ;
- ʚ ʧʦʣʝʚʦʡ ʞʫʨʥʘʣ ʚʥʦʩʷʪ ʠʥʚʝʥʪʘʨʥʫʶ ʦʧʠʩʴ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʦ ʨʘʟʨʝʟʘʤ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʘʥʘʣʠ-

ʟʦʚ;
- ʚʥʦʩʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʚ ʧʦʣʝʚʫʶ ʧʦʯʚʝʥʥʫʶ ʢʘʨʪʫ;
- ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʪʯʝʪ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ.
ʇʦʯʚʝʥʥʫʶ ʢʘʨʪʫ ʚʳʯʝʨʯʠʚʘʶʪ ʯʝʨʥʦʡ ʪʫʰʴʶ ʥʘ ʢʘʣʴʢʝ ʠ ʨʘʩʢʨʘʰʠʚʘʶʪ ʮʚʝʪʥʳʤʠ ʢʘʨʘʥʜʘ-

ʰʘʤʠ. ʉ ʧʦʣʝʚʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʧʝʨʝʥʦʩʷʪ ʛʨʘʥʠʮʳ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ,
ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ, ʜʦʨʦʛʠ, ʛʨʘʥʠʮ  rʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʛʨʘʥʠʮ  rʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫ-
ʨʦʚ, ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ. ʇʦʯʚʝʥʥʫʶ ʢʘʨʪʫ ʦʨʠʝʥʪʠʨʫʶʪ ʥʘ ʤʝʩʪʝ ʪʘʢ, ʯʪʦʙʳ ʚʚʝʨʭʫ ʥʘʭʦʜʠʣʩʷ ʩʝ-
ʚʝʨ, ʚʥʠʟʫ – ʁ ʛ.

ʎʚʝʪʦʚʫʶ ʨʘʩʢʨʘʩʢʫ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʧʨʦʠʟʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʢʨʘʩʢʦʡ ʧʦʯʚ, ʧʨʠʥʷʪʦʡ ʜʣʷ
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʩʪʨʘʥʳ.

ʂ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʝ ʧʨʠʣʘʛʘʝʪʩʷ ʧʦʯʚʝʥʥʳʡ ʦʯʝʨʢ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʦʜʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʞʜʦʡ
ʧʦʯʚʝʥʥʦʡ ʨʘʟʥʦʩʪʠ, ʚʳʜʝʣʝʥʥʦʡ ʥʘ ʢʘʨʪʝ, ʧʨʠʯʝʤ ʩʣʝʜʫʝʪ ʦʧʠʩʘʪʴ ʥʝ ʪʦʣʴʢʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ, ʥʦ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ.
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ?
2. ʂʘʢ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ?
3. ʏʪʦ ʜʦʣʞʥʦ ʩʦʧʫʪʩʪʚʦʚʘʪʴ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʝ?
4. ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʢʨʘʩʢʘ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ?

ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ
ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ [9,10,13,17,22]

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʦʯʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚʝʥ-
ʥʦʡ ʢʘʨʪʳ ʚ ʭʦʟʷʡʩʪʚʝ ʧʨʦʚʦʜʷʪ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʧʦʯʚ. ɽʝ ʮʝʣʴʶ ̫ ʚʣʷʝʪʩʷ ʦʙʲʝ-
ʜʠʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʥʪʫʨʦʚ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ ʧʨʠʝʤʳ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʦʜʠʥʘʢʦʚʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʢʘʞʜʦʡ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ
ʛʨʫʧʧʳ ʩʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʫʰʝ-
ʥʠʷ, ʢʘʤʥʝʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ, ʠʟʚʝʩʪʢʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚ, ʚʥʝʩʝʥʠʶ ʦʨʛʘʥʠʯʝʩ-
ʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ɻ ʪʦʤ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʩʝʥʦʢʦʩʥʳʤ ʫʛʦʜʴʷʤ ʠ
ʧʘʩʪʙʠʱʘʤ, ʫʢʘʟʘʚ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢ-
ʪʦʨʳ:

- ʛʝʥʝʟʠʩ ʠ ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ; ʧʦʩʣʝʜʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʧʠʪʘʪʝʣʴʥʦʛʦ,  ʚʦʜʥʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠ-
ʤʦʚ ʧʦʯʚ;

- ʨʝʣʴʝʬ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʛʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʯʚʳ;
- ʚʝʣʠʯʠʥʘ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ;
- ʩʪʝʧʝʥʴ ʠʭ ɻ ʨʦʜʠʨʦʚʘʥʥʦʩʪʠ, ʢʘʤʝʥʠʩʪʦʩʪʠ, ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ;
- ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ.
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘʤʝʯʘʶʪ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʣʦ-

ʜʦʨʦʜʠʷ ʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʯʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʦʜʥʫ ʛʨʫʧʧʫ.
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʤʤʘ, ʥʘ ʢʦʪʦʨʦʡ

ʢʘʞʜʳʡ ʚʳʜʝʣʝʥʥʳʡ ʢʦʥʪʫʨ ʠʥʜʝʢʩʠʨʫʝʪʩʷ ʥʦʤʝʨʦʤ (ʨʠʤʩʢʦʡ ʮʠʬʨʦʡ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʳ ʠ
ʨʘʩʢʨʘʰʠʚʘʝʪʩʷ. ʂ ʢʘʨʪʦʛʨʘʤʤʝ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ɻ ʢʩʧʣʠʢʘʮʠʷ, ʚ
ʢʦʪʦʨʦʡ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʦʙʲʝʜʠʥʷʝʤʳʝ ʚ ʛʨʫʧʧʫ ʧʦʯʚʳ, ʧʣʦʱʘʜʠ ʧʦʯʚ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ
ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʢʘʞʜʦʡ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ.

ʋʯʝʙʥʦ-ʧʦʣʝʚʘʷ ʧʨʘʢʪʠʢʘ ʟʘʚʝʨʰʘʝʪʩʷ ʦʙʩʫʞʜʝʥʠʝʤ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʛʨʫʧʧʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʯʚʝʥ-
ʥʦʡ ʩʲʝʤʢʠ ʠ ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ, ʝʝ ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ
ʫʩʣʦʚʠʷʭ. ɺʩʝ ʩʪʫʜʝʥʪʳ, ʧʨʦʰʝʜʰʠʝ ʧʨʘʢʪʠʢʫ, ʧʦʣʫʯʘʶʪ ʟʘʯʝʪ ʩ ʚʳʩʪʘʚʣʝʥʠʝʤ ʝʛʦ ʚ ʟʘʯʝʪʥʫʁ  ʢʥʠʞʢʫ.

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ
1. ɼʣʷ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ?
2. ʏʪʦ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘ ʦʩʥʦʚʝ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ?
3. ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ?
4. ʏʪʦ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ?
5. ʏʪʦ ̫ ʚʣʷʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʢʘʨʪʦʛʨʘʤʤʳ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ?
6. ʂʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʩʪʘʚʣʝʥʥʫʶ ʢʘʨʪʦʛʨʘʤʤʫ ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʘ?
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ʈɸɿɼɽʃ 6. ʇʈʀʃʆɾɽʅʀʗ (ʄʆʅʆʃʀʊʓ ʇʆʏɺ)

1. ʊʠʧʠʯʥʘʷ ʘʨʢʪʠʯʝʩʢʘʷ
ʧʦʯʚʘ.

 2. ʊʫʥʜʨʦʚʘʷ ʙʦʣʦʪʥʘʷ
ʧʦʯʚʘ.

3. ʊʫʥʜʨʦʚʘʷ ʛʣʝʝʚʘʷ
ʪʠʧʠʯʥʘʷ ʧʦʯʚʘ.
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4. ʇʦʜʟʦʣ.  5. ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ
ʧʦʯʚʘ.

6. ɻʣʝʝʧʦʜʟʦʣʠʩʪʘʷ
ʧʦʯʚʘ.
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7. ʄʝʨʟʣʦʪʥʦ-ʪʘʝʞʥʘʷ
ʧʦʯʚʘ.

 8. ʊʦʨʬʷʥʦ-ʙʦʣʦʪʥʘʷ
ʥʠʟʠʥʥʘʷ ʧʦʯʚʘ.

9. ʊʦʨʬʷʥʦ-ʛʣʝʝʚʘʷ
ʚʝʨʭʦʚʘʷ ʧʦʯʚʘ.
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10. ʉʚʝʪʣʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ
ʧʦʯʚʘ.

 11. ʉʝʨʘʷ ʣʝʩʥʘʷ
ʧʦʯʚʘ.

12. ʊʝʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ
ʧʦʯʚʘ.
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13. ʆʧʦʜʟʦʣʝʥʥʳʡ
ʯʝʨʥʦʟʝʤ.

 14. ɺʳʱʝʣʦʯʝʥʥʳʡ
ʯʝʨʥʦʟʝʤ.

15. ʊʠʧʠʯʥʳʡ
ʯʝʨʥʦʟʝʤ.
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16. ʆʙʳʢʥʦʚʝʥʥʳʡ
ʯʝʨʥʦʟʝʤ.

17. ʖʞʥʳʡ
ʯʝʨʥʦʟʝʤ.

18. ʊʝʤʥʦ-ʢʘʰʪʘʥʦʚʘʷ
ʧʦʯʚʘ.
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19. ʂʘʰʪʘʥʦʚʘʷ
ʧʦʯʚʘ.

 20. ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʘʷ
ʧʦʯʚʘ.

21. ɹʫʨʘʷ ʧʦʣʫʧʫʩʪʳʥʥʘʷ
ʧʦʯʚʘ.
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22. ʉʦʣʦʥʯʘʢ
ʧʨʠʤʦʨʩʢʠʡ.

23. ʉʦʣʦʥʝʮ
ʢʘʰʪʘʥʦʚʳʡ.

24  ʉʦʣʦʜʴ
ʣʫʛʦʚʘʷ.




























