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ɺʠʟʫʘʣʠʟʘʮʠʷ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʦʜʝʣʠ 

ʠʣʦʛʠʢʦ-ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʝ ʠʛʨʳ 

ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ
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ɺʠʟʫʘʣʠʟʘʮʠʷ

ɺʠʟʫʘʣʠʟʘʮʠʷðʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʦʧʪʠʯʝʩʢʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʨʠʩʫʥʢʦʚ ʠ ʬʦʪʦʛʨʘʬʠʡ, ʛʨʘʬʠʢʦʚ, 

ʜʠʘʛʨʘʤʤ, ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ, ʪʘʙʣʠʮ, ʢʘʨʪ ʠʪ.ʜ.). ʕʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʟʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, 

ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠʪ.ʜ.). 

ʏʘʩʪʥʳʡ ʩʣʫʯʘʡ ïʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ.
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ʃʦʛʠʢʦ-ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʝ ʠʛʨʳ

ʃʦʛʠʯʝʩʢʦʡ ʠʛʨʦʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʠʰʴ ʪʘʢʫʶ ʠʛʨʫ, ʚ ʢʦʪʦʨʦʡ ʟʘʜʘʯʘ ʠʛʨʦʢʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʡ ʠ ʧʦʣʫʯʝʥʥʦʡ ʚ ʭʦʜʝ ʠʛʨʳ 

ʠʥʬʦʨʤʘʮʠʠ ʣʦʛʠʯʝʩʢʠ ʚʳʚʝʩʪʠ ʥʝʢʦʪʦʨʫʶ ʥʦʚʫʶ ʜʣʷ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʶ. 

ʀʛʨʦʢʘ, ʨʝʰʘʶʱʝʛʦ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʠʛʨʦʢʦʤ, ʘ ʠʛʨʦʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ, ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʠʥʬʦʨʤʘʪʦʨʦʤ.
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ʄʦʜʝʣʠ

ʄʦʜʝʣʴ(ʣʘʪ. modulus ð çʤʝʨʘ, 

ʘʥʘʣʦʛ, ʦʙʨʘʟʝʮè)ðʫʧʨʦʱʝʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʠ ʩʠʩʪʝʤ (ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʪ. ʧ.). 

ʅʘʙʣʶʜʝʥʠʝ

ʌʘʢʪʳ

ʆʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ

ʇʨʠʚʦʜʠʪ ʢ

ʉʦʟʜʘʝʪʩʷ

ʇʦʟʚʦʣʷʝʪ 

ʚʳʚʝʩʪʠ

ɻʠʧʦʪʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ

ʇʨʝʜʩʢʘʟʘʥʠʷ

ʊʝʩʪʠʨʫʝʪʩʷ

ʇʨʠʥʷʪʦʝ ʪʦʣʢʦʚʘʥʠʝ

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ

ʉʦʛʣʘʩʦʚʳʚʘʝʪʩʷ

ʉʦʟʜʘʝʪʩʷ

ɸʥʘʣʦʛʠʯʥʳʝ

ʧʨʠʟʥʘʥʥʳʝ 

ʤʦʜʝʣʠ

ʉʨʘʚʥʠʚʘʝʪʩʷ

ʇʦʟʚʦʣʷʝʪ 

ʚʳʚʝʩʪʠ



LOGO

ʄʦʜʝʣʠʨʦʚʘʥʠʝ

ʄʦʜʝʣʠʨʦʚʘʥʠʝðʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦʟʥʘʥʠʷ ʥʘ ʠʭ ʤʦʜʝʣʷʭ; 

ʧʦʩʪʨʦʝʥʠʝʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤʦʜʝʣʝʡ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʤʝʪʦʚ, 

ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ.

çʄʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʩʝʨʜʮʝʤ ʠ ʜʫʰʦʡ ʩʦʟʥʘʪʝʣʴʥʦʡ ʤʳʩʣʠ. 

ɺʩʝ ʚʳʩʰʠʝ ʞʠʚʦʪʥʳʝ ʩʦʟʜʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ, ʜʫʤʘʷ; ʣʶʜʠ, ʦʜʥʘʢʦ, 

ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʚʟʦʡʜʝʥʥʳʤʠ ʩʪʨʦʠʪʝʣʷʤʠ ʤʦʜʝʣʝʡ, ʩʦʟʜʘʚʘʷ ʤʝʥʪʘʣʴ-

ʥʳʝʤʦʜʝʣʠ ʥʘʰʠʤʠ ʫʤʘʤʠ ʠ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʘʰʠʤʠ ʨʫʢʘʤʠ, 

ʥʘʰʠʤʠ ʛʦʣʦʩʘʤʠ ʠ ʥʘʰʠʤʠ ʞʝʩʪʘʤʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʤʦʜʝʣʝʡ ʤʳ ʩʦʟʜʘʝʤ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʤ ʥʘʰʫ ʚʥʫʪʨʝʥʥʶʶ (ʩʫʙʲʝʢʪʠʚʥʫʶ) ʨʝʘʣʴʥʦʩʪʴ.è

ʋ ʩʘʤʮʦʚ ʝʩʪʴ 6 

ʩʠʛʥʘʣʦʚ: ʂʨʘʢ(ʂ), 

ʂʨʘʢ-ʫ(ʂ+), ʍʦʢ (H), 

ʍʦʢ-ʫ(H+), ɺʘʢ-ʫ(W+) 

ʠ ɹʫʤ (B) 

www.pnas.org/content/

106/51/22026.full



LOGO

ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʷʤ

ɸʜʝʢʚʘʪʥʦʩʪʴïʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʠ ʠʩʭʦʜʥʦʡ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʫʯʝʪ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʢʘʯʝʩʪʚ, ʩʚʷʟʝʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʊʦʯʥʦʩʪʴïʩʪʝʧʝʥʴ ʩʦʚʧʘʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ 

ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ; ʚʘʞʥʘ ʦʮʝʥʢʘ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ. 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴïʧʨʠʤʝʥʠʤʦʩʪʴ ʤʦʜʝʣʠ ʢ ʘʥʘʣʠʟʫ ʨʷʜʘ ʦʜʥʦʪʠʧʥʳʭ ʩʠʩʪʝʤ, 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʣʴʰʝʛʦʢʨʫʛʘ ʟʘʜʘʯ.

ʎʝʣʝʩʦʦʙʨʘʟʥʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴïʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʭʦʜʥʳʭ.

ʇʨʠʤʝʥʠʤʦʩʪʴ ʤʦʜʝʣʠ, ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʷʤ-2

ɸʜʝʢʚʘʪʥʦʩʪʴʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʟʘʜʘʯʘʤïʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʩ ʜʠʜʘʢʪʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ. 

ʗʱʠʢ ɻʘʣʴʪʦʥʘ

ʄʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷɽʚʘ

ʄʘʨʢʦʚ ɸ. ʕʚʦʣʶʮʠʷ ʯʝʣʦʚʝʢʘ 

(ʂʥʠʛʘ ʧʝʨʚʘʷ. ʆʙʝʟʴʷʥʳ, ʢʦʩʪʠ 

ʠ ʛʝʥʳ) - ʄ.: ɸʩʪʨʝʣʴ: CORPUS, 

2011.

normal_distribution.flv
PlancheDeGalton.xls
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ʆʙʫʯʝʥʠʝ

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʀʛʨʳ

ʆʙʫʯʝʥʠʝ,   

ʤʦʜʝʣʠʨʦʚʘʥʠʝ,                    ʠʛʨʘ
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ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʠ ʘʥʠʤʘʮʠʠ ïɻ ʪʦ ʤʫʣʴʪʠʤʝʜʠʘ-ʢʦʤʧʦʥʝʥʪʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʚʠʟʫʘʣʴʥʫʶ ʤʦʜʝʣʴ 

ʷʚʣʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʠ ʠ ʵʣʝʤʝʥʪʳ ʥʘʚʠʛʘʮʠʠ. 

ʋ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦʚʝʜʝʥʠʝ ʠ ʩʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ (ʚʠʟʫʘʣʠʟʘʮʠʷ) 

ʟʘʚʠʩʷʪ ʦʪ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ.

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʤʦʜʝʣʠ

http://college.ru/pedagogam/modeli-urokov/po-predmetam/560/
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ʀʥʪʝʨʘʢʪʠʚʥʳʝ 

ʤʦʜʝʣʠ ʠ ʦʙʲʝʢʪʳ
ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʩʭʝʤʘʀʥʪʝʨʘʢʪʠʚʥʳʡ ʨʠʩʫʥʦʢʀʥʪʝʨʘʢʪʠʚʥʳʡ ʢʦʣʣʘʞ

ʋʧʨʘʚʣʷʝʤʘʷ ʘʥʠʤʘʮʠʷɸʥʠʤʘʮʠʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠʄʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ

ʄʦʜʝʣʴ-ʪʨʝʥʘʞʝʨʄʦʜʝʣʴ-ʢʦʥʩʪʨʫʢʪʦʨʀʛʨʦʚʘʷ ʫʯʝʙʥʘʷ ʤʦʜʝʣʴ
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ʄʦʜʝʣʠ: 

ʠʤʠʪʘʮʠʷ vsʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ                                      (augmented-reality)

http://pics.livejournal.com/kozlenkoa/pic/0001136c/
http://pics.livejournal.com/kozlenkoa/pic/000127gf/
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é ʠ ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʨʦʩʢʦʧʦʚ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʚ ʠʛʨʘʭ ʩ 

ʧʦʤʦʱʴʶ ʧʝʨʝʤʝʱʝʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ

ʊʦʪ ʞʝ ʧʨʠʥʮʠʧ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʢʦʥʩʪʨʫʢʪʦʨʝ Algodoo: ʧʨʠ 

ʧʦʚʦʨʦʪʝ ʫʩʪʨʦʡʩʪʚʘ 

ʞʠʜʢʦʩʪʴ çʚʳʣʠʚʘʝʪʩʷè
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ʈʫʢʦʜʝʣʠʝ, ʥʘʩʪʦʣʴʥʳʝ ʠʛʨʳ

ɼ. ɻʫʜʩʝʣʩ ʙʫʤʘʞʥʦʡ ʤʦʜʝʣʴʶ 

ɼʅʂ ïʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʘʟʜʝʣ 

ʩʘʡʪʘ Protein Data Bank 

ʄʫʟʝʡ ʥʘʫʢʠ, ʠʩʢʫʩʩʪʚʘ ʠ 

ʚʦʩʧʨʠʷʪʠʷ 

Exploratorium ʚ ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ, ʉʐɸ

A Cabinet of Curiosity

ʅʘʩʪʦʣʴʥʳʝ 

ʠʛʨʳ

file:///F:/AKozlenko/www4/img/cari/exploratorium/exploratorium6.jpg
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ʄʦʜʝʣʠ ʥʘ ʧʨʠʤʝʨʝ
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ʄʦʜʝʣʠ ʥʘ ʧʨʠʤʝʨʝ

http://www.kozlenkoa.narod.ru/photoalbum.htm
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ʉʧʘʩʠʙʦ ʟʘ ʚʥʠʤʘʥʠʝ!

ʂʦʟʣʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʴʝʚʠʯ

ʆʆʆ çʌʀɿʀʂʆʅè, ʵʢʩʧʝʨʪ-ʢʦʥʩʫʣʴʪʘʥʪ ʧʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ 

ɼʝʧʘʨʪʘʤʝʥʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʃʘʙʦʨʘʪʦʨʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʧʝʜʘʛʦʛʠʢʠ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʋʢʨʘʠʥʳ

Kozlenko@physicon.ru, kozlenkoa@mail.ru
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LOGO

ʉʘʤʦʫʧʦʨʷʜʦʯʠʚʘʥʠʝ

çʇʝʪʣʠ ʚʷʟʘʥʠʷ, ʚʝʨʝʚʦʯʥʳʝ ʫʟʣʳ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʳʙʘʮʢʠʭ ʩʝʪʝʡ, ʩʧʦʩʦʙʳ ʩʢʣʘʜʳʚʘʥʠʷ 

ʦʨʠʛʘʤʠ, ʧʦʣʝʟʥʳʝ ʧʣʦʪʥʠʮʢʠʝ ʠ ʛʦʥʯʘʨʥʳʝ ʧʨʠʝʤʳ ðʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʨʷʜʫ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʝʨʝʜʘʚʘʪʴʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʯʝʨʝʟ 

ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʤʠʪʠʨʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ. ɺʳʧʦʣʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦ-

ʚʘʪʦɹʪ ʦʜʥʦʛʦ ʠʥʜʠʚʠʜʫʫʤʘ ʢ ʜʨʫʛʦʤʫ, ʥʦ ʩʫʱʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʥʝʠʟʤʝʥʥʦʤ 

ʚʠʜʝ...è 

ɼʦʢʠʥʟʈ. ɹʦʛ ʢʘʢ ʠʣʣʶʟʠʷ - ʄ.: ʂʦʃʠʙʨʠ, 2008

ɺʠʜʳ ʜʨʫʛʠʝ, ʥʘʧʨʦʪʠʚ,ðʙʘʮʠʣʣʘʤʠ ʠʭ ʥʘʟʳʚʘʶʪ ð

ʇʘʣʦʯʝʢ ʦʙʣʠʢ ʠʤʝʶʪ. ʆʜʥʠ ʛʨʘʮʠʦʟʥʳ ʠ ʪʦʥʢʠ,

ʂʘʢ ʩʠʥʝʛʥʦʡʥʳʡ ʙʘʮʠʣʣ, ʬʣʶʦʨʝʥʮʝʥʩð

ʙʘʮʠʣʣ ʜʠʬʪʝʨʠʪʘ,

ʄʥʦʛʠʝ ʞ ʚʠʜʳ ʙʘʮʠʣʣ ʥʝʫʢʣʶʞʠ ʠ ʪʦʣʩʪʳ ʙʳʚʘʶʪ,

ʉʣʦʚʥʦ ʚʝʩʝʣʳʡ ʉʠʣʝʥ, ʚʦʩʧʠʪʘʚʰʠʡ ʧʨʝʢʨʘʩʥʦʛʦ ɺʘʢʭʘ.

çɹʘʢʪʝʨʠʘʜʘè ʃ.ʄ. ɻʦʨʦʚʠʮ-ɺʣʘʩʦʚʘ


