
ɺʽʪʘʶ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ MicroCAD-2022,

ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʫ ʅʊʋ çʍʇɯè! 

ʌʨʝʜʝʨʽʢ ɼʘʥʢʘʥ ʄʘʡʢʣ ɻʦʣʜʝʡ 
ʇʨʽʥʩʪʦʥʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʉʐɸ) 

Åʅʘʚʽʪʴʚʪʘʢʽʚʘʞʢʽʯʘʩʠʥʘʫʢʘʧʦʚʠʥʥʘʨʦʟʚʠʚʘʪʠʩʷ;

Åʅʘʫʢʘ-ʽʥʪʝʨʥʘʮʽʦʥʘʣʴʥʘ,ʪʦʤʫʫʩʚ̔ʝʣʠʢʽʜʦʩʷʛʥʝʥʥʷ

ʥʘʣʝʞʘʪʴʩʫʩʧʽʣʴʩʪʚʫ;

Åʋʢʨʘʾʥʘʥʝʩʝʚʝʣʠʢʝʩʧʘʜʢʫʚʘʥʥʷʥʘʫʢʠʚʽʜʈʘʜʷʥʩʴʢʦʛʦʉʦʶʟʫ,

ʘʣʝʫʢʨʘʾʥʩʴʢʽʚʯʝʥʽʪʘʩʘʤʘʋʢʨʘʾʥʘʟʨʦʙʠʣʘʚʝʣʠʢʠʡ

ʚʥʝʩʦʢʫʤʘʡʙʫʪʥʻʥʘʫʢʠ;

Åʅʘʜʽʷʥʘçʨʦʟʨʦʙʢʫʪʝʦʨʝʪʠʯʥʠʭʦʩʥʦʚʢʚʘʥʪʦʚʦʛʦʢʦʤʧ'ʶʪʝʨʘè.
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ʂʣʶʯʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʦʪʨʝ ʷ ʭʦʯʫ ʜʦʥʝʩʪʠ ʜʦ ʚʘʩ:

ʗʢ ʪʽʣʴʢʠ  ʤʠ ʧʦʯʠʥʘʻʤʦ ʨʦʟʫʤʽʪʠ ʢʚʘʥʪʦʚʫ ʤʝʭʘʥʽʢʫ 

ʢʨʘʱʝ, ʥʦʚʽ (ʜʠʚʥʽ) ʤʦʞʣʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʤʘʡʙʫʪʥʴʦʛʦ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ, ʪʦ ʚʦʥʠ ʦʜʨʘʟʫ ʧʨʦʷʚʣʷʶʪʴʩʷ.

ʅʦʚʝ ʨʦʟʫʤʽʥʥʷ ʟô̫ ʚʣʷʻʪʴʩʷ ʫ ʭʦʜʽ 

ʚʠʢʦʥʘʥʥʷ ʩʝʨʽʾ ʥʝʦʯʽʢʫʚʘʥʠʭ ʜʠʚʥʠʭ 

ʚʽʜʢʨʠʪʪʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʦʚʠʭ ʰʣʷʭʽʚ 

ʟʥʘʡʦʤʩʪʚʘ ʟ ʢʚʘʥʪʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ
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Åʋ 1980 çʌʽʟʠʢʠʢʦʥʜʝʥʩʦʚʘʥʠʭ

ʩʠʩʪʝʤè(ʷʢʚ̔ʠʚʯʘʶʪʴʪʚʝʨʜʽʪʘ

ʨʽʜʢʽʤʘʪʝʨʽʘʣʠ, ʥʘʚʽʜʤʽʥʫʚʽʜ

ʝʣʝʤʝʥʪʘʨʥʠʭʯʘʩʪʠʥʦʢʘʙʦ

ʘʪʦʤʽʚ)ʜʫʤʘʣʠ,ʱʦʚʦʥʠʤʘʶʪʴ

ʙʘʟʦʚʝʨʦʟʫʤʽʥʥʷʜʘʥʠʭʩʠʩʪʝʤ.

Åɺ ʪʦʡʯʘʩʙʫʣʠʚʽʜʢʨʠʪʽ

ʥʝʟʘʣʝʞʥʦʦʜʠʥʚʽʜʦʜʥʦʛʦʜʚʘ

ʟʨʘʟʢʘ ʟ çʜʠʚʥʠʤʠ

ʚʣʘʩʪʠʚʦʩʪʷʤʠè,ʷʢ ʟ̔ʘʨʘʟʤʠ

ʥʘʟʠʚʘʻʤʦ ʨʽʟʥʦʚʠʜʘʤʠ

ʢʦʥʜʝʥʩʦʚʘʥʦʛʦʤʘʪʝʨʽʘʣʫ,ʫʷʢʠʭ

ʢʚʘʥʪʦʚʘʟʘʧʣʫʪʘʥʽʩʪʴʚʽʜʽʛʨʘʻ

ʢʣʶʯʦʚʫʨʦʣʴ.

ʂʚʘʥʪʦʚʠʡ ʝʬʝʢʪ 

ʍʦʣʣʘ
(ʂʣʘʫʩ ʬʦʥ ʂʣʽʪʮʠʥʛ) 

çɿʘʙʦʨʦʥʝʥʘ 

ʟʦʥʘ ɻʦʣʜʝʷè

ʩʧʽʥʦʚʽ 

ʣʘʥʮʶʞʢʠ

ɹʘʛʘʪʦʽʥʰʠʭ ʨʽʟʥʦʚʠʜʽʚ 

çʪʦʧʦʣʦʛʽʯʥʦʾ ʢʚʘʥʪʦʚʦʾ 

ʤʘʪʝʨʽʾè, ʷʢʽ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚ 

ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ
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Åʎʝʙʫʣʠʟʦʚʩʽʤʥʝʦʯʽʢʫʚʘʥʽʨʝʟʫʣʴʪʘʪʠ,ʷʢʟ̔ʜʠʚʫʚʘʣʠʥʝʪʽʣʴʢʠ

ʩʚʦʾʭʚʠʥʘʭʽʜʥʠʢʽʚ,ʘʣʝʡ̔ ʥʰʠʭ;

Åʊʘʢ̫ʢʥʽʭʪʦʥʝʟʥʘʧ̒ʨʦʪʝ,ɦʦʜʘʥʽʤʘʪʝʨʽʘʣʠʯʝʢʘʶʪʴʥʘʩʚʦʻ

ʚʽʜʢʨʠʪʪʷ,ʥʝʦʙʭʽʜʥʘçʚʜʘʯʘè,ʱʦʙʟʨʦʙʠʪʠʝʢʩʧʝʨʠʤʝʥʪ

ʧʨʘʚʠʣʴʥʠʤʰʣʷʭʦʤʯʠʧʨʦʜʫʤʘʪʠʧʨʦʙʣʝʤʠ,ʷʢʤ̔ʦʞʫʪʴ

ʚʠʥʠʢʥʫʪʠ;

Åʄʠʥʝʟʥʘʻʤʦ,ʭʪʦʟʨʦʙʠʪʴʪʘʢʚ̔ʽʜʢʨʠʪʪʷʯʠʜʝʚʦʥʠʟʤʦʞʫʪʴ

ʚʽʜʙʫʪʠʩʷ,ʢʨʽʤʪʦʛʦ,ʱʦʚʦʥʠʚʽʜʙʫʜʫʪʴʩʷʫʤʽʩʮʽ,ʷʢʝʘʢʪʠʚʥʦ

ʧʨʠʡʤʘʻʫʯʘʩʪʴʫʽʥʪʝʨʥʘʮʽʦʥʘʣʴʥʽʡʥʘʫʮʽʪʘʟʙʝʨʽʛʘʻʥʘʫʢʦʚʽ

ʪʨʘʜʠʮʽʾ.
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Åʋ 1981 ʨʦʮʽ̫ʚʠʷʚʠʚ,ʱʦS=1 ʣʘʥʮʶʞʦʢʩʧʽʥʽʚʤʽʛʙʫʪʠʫ

ʥʦʚʦʤʫʩʪʘʥʽ,ʷʢʠʡʟʘʨʘʟʥʘʟʠʚʘʻʪʴʩʷʥʘʡʧʨʦʩʪʽʰʠʤʽʟ

ʪʦʧʦʣʦʛʽʯʥʠʭʩʪʘʥʽʚ

ʅʝʤʘʻʟʘʧʣʫʪʘʥʦʩʪʽʇʦʧʝʨʝʜʥʴʦ ʦʯʽʢʫʚʘʥʠʡ ʩʪʘʥ

ɿʘʧʣʫʪʘʥʽʩʪʴɺʽʣʴʥʽ S=1/2ʩʧʽʥʠ ʥʘ ʢʽʥʮʷʭ

AKLT ʤʦʜʝʣʴʜʣʥ̫ʝʦʯʽʢʫʚʘʥʦʛʦʪʦʧʦʣʦʛʽʯʥʦʛʦʩʪʘʥʫ
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ɺʽʣʴʥʽ S=1/2ʩʧʽʥʠ ʥʘ ʢʽʥʮʷʭɿʘʧʣʫʪʘʥʽʩʪʴ

ɿʘʧʣʫʪʘʥʘ ʣʽʥʽʷ ʣʶʜʝʡ, ʷʢʽ ʪʨʠʤʘʶʪʴʩʷ ʟʘ ʨʫʢʠ, ʟʘʣʠʰʘʻ ʨʫʢʫ ʙʝʟ ʧʘʨʠ 

ʥʘ ʢʽʥʮʷʭ ʮʽʻʾ ʣʽʥʽʾ

ʅʦʚʽʡ ʩʪʘʥ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʧʝʨʰʠʡ ʩʘʤʠʡ 

ʧʨʦʩʪʠʡ ʟʨʘʟʦʢ çʪʦʧʦʣʦʛʽʯʥʦʾ ʤʘʪʝʨʽʾè

(ʷʢʠʡ ʙʫʚ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʝʥʠʡʧʨʦʬʝʩʦʨʦʤ 

ʬʽʟʠʢʠ ʉʷʦ-ɻʘʥɺʵʥʴ)
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ʂʚʘʥʪʦʚʽ ʨʽʜʠʥʠ ʍʦʣʣʘ ïʥʘʡʷʩʢʨʘʚʽʰʽ ʟʨʘʟʢʠ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ

ʇʦʯʘʪʦʢ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʫ ʜʫʞʝ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ

ʂʣʘʫʩ ʬʦʥ ʂʣʽʪʮʠʥʛ

(ʅʦʙʝʣʽʚʩʴʢʘ ʇʨʝʤʽʷ ʫ 1985 ʨʦʮʽ)

ʅʦʚʠʡ ʂʽʣʦʛʨʘʤ (çɼʨʽʙʥʠʡ ʙʘʣʘʥʩè 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ

ʢʚʘʥʪʦʚʦʛʦ ʝʬʝʢʪʫ ʍʦʣʣʘ)

ʉʪʘʨʠʡ ʂʽʣʦʛʨʘʤ

(ʧʣʘʪʠʥʦʚʘʚʘʛʘ, 

ʷʢʘʟʙʝʨʽʛʘʻʪʴʩʷʚ ʇʘʨʠʞʽ)

ʇʨʦʚʽʜʥʽʩʪʴ ʍʦʣʣʘ

ʦʩʥʦʚʥʽ ʢʦʥʩʪʘʥʪʠʎʽʣʝ ʯʠʩʣʦ

ʄʘʛʥʽʪʥʝ ʧʦʣʝ

ʋ ʪʝʧʝʨʠʰʥʽʡ ʯʘʩ ʯʘʩʪʠʥʘ 

ʧʨʠʩʪʨʦʾʚ ʥʦʚʠʭ ʩʠʩʪʝʤ ʟ 10 

ʣʠʩʪʦʧʘʜʘ 2018 ʨʦʢʫ

(ʟʘʤʽʥʘ ʢʽʣʦʛʨʘʤʘ ʫ ʇʘʨʠʞʽ)
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ʅʝʚʜʦʚʟʽ ʟʘ ʮʽʣʦʯʠʩʝʣʴʥʠʤ ʢʚʘʥʪʦʚʠʤ ʝʬʝʢʪʦʤ ʍʦʣʣʘʚʠʥʠʢʣʘ 

ʱʝ ʙʽʣʴʰʘ ʛʦʣʦʚʦʣʦʤʢʘé

Å ɼʨʦʙʦʚʠʡʢʚʘʥʪʦʚʠʡʝʬʝʢʪʍʦʣʣʘ;

Å ɹʽʣʴʰʙʘʛʘʪʘʪʦʧʦʣʦʛʽʷ;

ʅʦʙʝʣʽʚʩʴʢʘʇʨʝʤʽʷʫ1999ʨ.

ʈʦʙʝʨʪʃʘʬʣ̔ʥ

ʍʦʨʩʪ ʐʪɹ ʦʨʤʝʨ

ɼʝʥʠʻʣʎʫʽ

ɸʨʪʫʨ ɻʦʩʩʘʨʜ

ʍʚʠʣʴʦʚʘ ʬʫʥʢʮʽʷ ʃʘʬʣ̔ʥʘ
(ʜʫʞʝ ʧʨʦʩʪʦ, ʘʣʝ ʜʦʩʪʘʪʥʴʦ 

ʥʝʦʯʽʢʫʚʘʥʦ!)

ʮ̔ ʣʝʯʠʩʣʦ

ʜʨʦʙʦʚʠʡʟʘʨʷʜ
ʇʨʠʩʪʨʽʡ, (ʨʦʟʨʦʙʣʝʥʠʡ ɸʨʪʫʨʦʤ 

ɻʦʩʩʘʨʜʦʤ), ʚ ʷʢʦʤʫ ʐʪʴʦʨʤʝʨ

ʪʘ ʎʫʽ ʚʠʥʘʡʰʣʠ ʜʨʦʙʦʚʠʡ 

ʢʚʘʥʪʦʚʠʡ ʝʬʝʢʪ ʍʦʣʣʘ.
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ʉʪʘʥʃʘʬʣʽʥʘʪʘ̔ ʥʰʜ̔ʨʦʙʦʚʽʢʚʘʥʪʦʚʽʩʪʘʥʠʍʦʣʣʘ̒

ʩʪʘʥʘʤʠ,ʷʢʥ̔ʘʟʠʚʘʶʪʴʩʷçɸʙʝʣʝʚʠʤʠè.

Åʅʘʡʙʽʣʴʰʚʠʟʥʘʯʥʠʤʠʥʽʞçɸʙʝʣʝʚʠʡèʢʚʘʥʪʦʚʠʡ

ʩʪʘʥʍʦʣʣʘ̒çʅʝʘʙʝʣʝʚʠʡʩʪʘʥè,ʧʝʨʰʦʚʽʜʢʨʠʚʘʯʝʤ

ʷʢʦʛʦʄ̒ʫʨ̔ʈʝʜ.

Åɺʦʥʠʤʦʞʫʪʴʩʭʦʚʘʪʠçʢʚʘʥʪʦʚʫʽʥʬʦʨʤʘʮʽʶèʫʩʚʦʾʡ

ʟʘʧʣʫʪʘʥʽʡʩʪʨʫʢʪʫʨʽ;

Åɼʝʷʢʟ̔ ʥʠʭʪʝʦʨʝʪʠʯʥʦʧʽʜʪʨʠʤʫʶʪʴʦʩʥʦʚʠ

çʫʥʽʚʝʨʩʘʣʴʥʦʛʦʢʚʘʥʪʦʚʦʛʦʢʦʤʧôʁ ʪʝʨʘè,ʘʣʝʞʮʝʥʝ

ʙʫʣʦʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ.
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ɻʨʝʛ ʄʫʨ

çʅʝʘʙʝʣʝʚʠʡʩʪʘʥè: ʧʨʠʭʦʚʫʚʘʥʥʷʪʘ ʦʙʨʦʙʣʝʥʥʷ

ʢʚʘʥʪʦʚʦʾʽʥʬʦʨʤʘʮʽʾ

ʅʽʢ ʈʝʜ 

ʆʣʝʢʩʽʡ ʂʽʪʘʻʚ

ʏʘʩ

Åɼʝʬʝʢʪʠ(ʚʠʭʨʠ)ʚʚʝʜʝʥʥʷ:

ʧʨʠʭʦʚʘʥʽqbits ʜʣ N̫ ʚʠʭʨʽʚ

ʫʥʘʡʧʨʦʩʪʽʰʦʤʫʚʠʧʘʜʢʫ;

Åçʆʙʧʣʝʪʝʥʥʷè ʾʭ ʜʦʧʦʤʘʛʘʻ ʦʙʨʦʙʣʷʪʠ 

ʟʘʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ



ʂʦʥʬʝʨʝʥʮʽʷ MicroCAD-2022

ʆʜʠʥ ʩʪʘʥ 

q-bit
ɯʥʰʠʡ ʩʪʘʥ 

q-bit

Å ʊʘʢʘʢʦʥʬʽʛʫʨʘʮʽʷʤʘʦ̒ʜʠʥʚʥʫʪʨʽʰʥʽʡçʧʨʠʭʦʚʘʥʠʡèq-bit ʩʪʘʥ, ʷʢʠʡ

ʥʝʤʦʞeʙʫʪʠʧʽʜʜʘʥʠʡʚʧʣʠʚʫʥʝʟʚʦʜʷʯʠʚʠʭʦʨʠʨʘʟʦʤ;

Å ɯʥʬʦʨʤʘʮʽʷçʭʦʚʘʻʪʴʩʷèʚʟʘʧʣʫʪʘʥʦʩʪʽʟʨʘʟʢʘ;

Å ʅʠʤʤʦʞʥʘʤʘʥʽʧʫʣʶʚʘʪʠʟʘʭʠʱʝʥʠʤʩʧʦʩʦʙʦʤ,ʰʣʷʭʦʤʨʫʭʫʚʠʭʨʽʚ

ʦʜʠʥʢʦʣʦʦʜʥʦʛʦ,ʪʨʠʤʘʶʯʠʾʭʜʘʣʝʢʦʦʜʠʥʚʽʜʦʜʥʦʛʦ;

Å ɯʥʬʦʨʤʘʮʽʷ, ʱʦʦʙʨʦʙʣʷʻʪʴʩʷ(ʢʦʤʧôʁ ʪʝʨʥʘʧʨʦʛʨʘʤʘ) ʰʣʷʭʦʤʨʫʭʫ

(çʦʙʧʣʝʪʝʥʥʷè)ʚʠʭʨʽʚʦʜʠʥʢʦʣʦʦʜʥʦʛʦʟ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʶ

ʧʦʩʣʽʜʦʚʥʽʩʪʶ.

Å ʂʚʘʥʪʦʚʘʤʝʭʘʥʽʢʘçʪʝʩʪʫʻʚʩʨ̔ʽʰʝʥʥʷʧʨʦʙʣʝʤʠèʚʪʦʡʞʝʯʘʩ!
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Å ʉʪʘʥ,ʟʘʟʥʘʯʝʥʠʡʷʢçʅʝʘʙʝʣʝʚʠʡèʢʚʘʥʪʦʚʠʡʩʪʘʥʍʦʣʣʘʙʫʚ

ʜʦʩʣʽʜʞʝʥʠʡʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ,ʘʣʝʤʘʚʚʝʣʠʢʽʪʨʫʜʥʦʱʽʚʨʦʙʦʪʽ

(ʥʝʦʙʭʽʜʥʽʫʣʴʪʨʘ-ʚʠʩʦʢʽʤʘʛʥʽʪʥʽʧʦʣʷ,ʫʣʴʪʨʘ-ʥʠʟʴʢʽʪʝʤʧʝʨʘʪʫʨʠ

ʪ̔. ʽʥ.).

Åɸʣʝʞʧʽʟʥʽʰʝʙʫʣʦʚʠʟʥʘʯʝʥʦ,ʱʦʡʦʛʦʧʨʠʤ̔ʪʥʘʧʦʚʝʜʽʥʢʘʤʦʞʝ

ʧʨʦʷʚʠʪʠʩʷʪʘʢʦʞʚ̔ ʥʰʠʭʩʠʩʪʝʤʘʭ;

Åʦʙʧʣʝʪʝʥʥʷʄʘʡʦʨʘʥʠʥʘʥʫʣʴʦʚʠʭʨʝʞʠʤʘʭʚʠʩʪʫʧʘʻʦʩʥʦʚʥʦʶ

ʽʜʝʻʶʚʟʫʩʠʣʣʷʭ(ʜʦʜʘʪʢʦʚʝʬʽʥʘʥʩʫʚʘʥʥʷ1 ʤʣʨʜ. $) Microsoft

ʜʦʩʷʛʪʠçʪʦʧʦʣʦʛʽʯʥʦʾʟʘʭʠʱʝʥʥʦʩʪʽèq-bits.

ɼʦʪʝʧʝʨʠʰʥʽʭʧʽʨʥʦʚʠʥʠ,ʷʢʥ̔ʘʜʭʦʜʠʣʠʟMicrosoft

ʟʜʘʚʘʣʠʩʷʟʙʝʥʪʝʞʣʠʚʠʤʠ,ʙʝʟʫʩʧʽʭʽʚ,ʪʘʢʦʞʥʘʩʪʫʧʠʚ

ʧʝʨʝʜʙʘʯʝʥʠʡʨʽʢ̫ʢçʨʽʢʦʙʧʣʝʪʝʥʥʷè(2017) ʪʘʧʽʰʦʚʙʝʟ

ʫʩʽʣʷʢʠʭʥʦʚʽʥʧʨʦʫʩʧʽʭ,ʘʣʝ,ʟʜʘʻʪʴʩʷʚʦʥʠ,ʤʦʞʣʠʚʦ,

ʪʨʠʤʘʣʠʩʷʚʩʪʨʠʤʘʥʦʤʫʚʠʛʣʷʜʽʪʘʧʨʦʛʨʝʩʚʽʜʙʫʚʩʷé
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ɽʪʪʦʨʝʄʘʡʦʨʘʥʘ

1937 ʨ.ʥ.

ʋ1937ʨʦʮʧ̔ʝʨʝʜʪʘʻʤʥʠʯʠʤʟʥʠʢʥʝʥʥʷʤɽʪʪʦʨʝʄʘʡʦʨʘʥʘ

ʧʦʛʣʠʙʠʚʥʘʰʟ̔ʥʘʥʥʷʩʪʦʩʦʚʥʦʬʝʨʤʽʦʥʽʚ,ʫʯʘʩʪʠʥʽʟʘʩʪʦʩʫʚʘʥʥʷ

ʧʨʠʥʮʠʧʫʚʠʢʣʶʯʝʥʥʷʇʘʫʣʽ.

ʎʝʟʥʘʡʰʣʦʟʘʩʪʦʩʫʚʘʥʥʷʫʥʘʜʧʨʦʚʽʜʥʦʩʪʽ,ʘʟʦʚʩʽʤʥʝʜʘʚʥʦ

ʫʪʦʧʦʣʦʛʽʯʥʽʡʢʚʘʥʪʦʚʽʡʤʘʪʝʨʽʾ.

ʇʫʩʪʠʡɿʘʧʦʚʥʝʥʠʡ (ʪʽʣʴʢʠ 

ʦʜʠʥ ʝʣʝʢʪʨʦʥ)

ɺʠʢʦʨʠʩʪʦʚʫʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ®

ʥʘʜʧʨʦʚʽʜʥʠʢ

ɿʘʧʣʫʪʘʥʽʩʪʴ ʧʦʢʘʟʫʻ, ʱʦ ʜʚʽ ʥʘʧʽʚʦʨʙʽʪʘʣʽʙʫʣʠ 

ʦʙô̒ ʜʥʘʥʽ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʦʜʠʥʦʯʥʫ ʦʨʙʽʪʘʣʴ

Å ʎʝʧʨʠʟʚʦʜʠʪʴʜʦʯʫʜʦʚʦʾʤʦʞʣʠʚʦʩʪʽʨʦʟʱʝʧʣʝʥʥʷʦʜʠʥʦʯʥʦʾʦʨʙʽʪʘʣʽ

(çʢʚʘʥʪʦʚʘʢʦʨʦʙʢʘèʜʣʝ̫ʣʝʢʪʨʦʥʘ)ʥʘʜʚç̔ʥʘʧʽʚʦʨʙʽʪʘʣʽèʯʠʤʝʪʦʜʄʘʡʦʨʘʥʘ

ʥʘʥʫʣʴʦʚʠʭʨʝʞʠʤʘʭ,ʥʘʧʨʠʢʣʘʜ,ʟʘʥʘʷʚʥʦʩʪʽʥʘʜʧʨʦʚʽʜʥʠʢʘ;

Å ʉʘʤʝʚʮʴʦʤʫʟʘʢʣʶʯʘʻʪʴʩʷʦʜʥʘʩʧʨʦʙʘMicrosoft ʧʦʙʫʜʫʚʘʪʠçʪʦʧʦʣʦʛʽʯʥʠʡ

ʢʚʘʥʪʦʚʠʡʢʦʤʧôʁ ʪʝʨè
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Å çʇʨʝʢʨʘʩʥʘʤʨʽ̫èʢʚʘʥʪʦʚʠʭʬʽʟʠʢʽʚʧʨʦʪʦʧʦʣʦʛʽʯʥʦ

ʟʘʭʠʱʝʥʠʡq-bit ʥʘʜʠʭʘʣʘʙʘʛʘʪʴʦʭʬʽʟʠʢʽʚ,ʷʢʦʜʥʘʟ

ʚʽʜʧʦʚʽʜʝʡ,ʷʢʘ ʤʦʞʝʽʥʪʝʣʝʢʪʫʘʣʴʥʦʟʘʜʦʚʦʣʴʥʠʪʠ

ʧʨʦʙʣʝʤʫʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽʪʘʤʽʮʥʦʩʪʽʧʨʦʪʠʜʝʢʦʛʝʨʝʥʮʽʫʾ

ʢʚʘʥʪʦʚʦʤʫʢʦʤʧôʁ ʪʝʨʽ.

Åɿʚʠʯʘʡʥʦ,ʷʢ ʧʨʘʢʪʠʯʥʠʤʣʶʜʷʤ,ʪʝʭʥʦʣʦʛʘʤʪʘ

ʧʽʜʧʨʠʻʤʮʷʤʥʝʦʙʭʽʜʥʦʤʘʪʠʧʝʚʥʠʡʩʢʝʧʪʠʮʠʟʤʩʪʦʩʦʚʥʦ

ʽʥʚʝʩʪʠʮʽʡʫʥʘʫʯʥʽçʧʨʝʢʨʘʩʥʽʤʨʽʾè.

ʆʜʥʘʢ,ʷ,ʦʩʦʙʠʩʪʦ,ʚʽʨʶ,ʱʦʮʝʨʝʘʣʴʥʘʤʨʽʷé

( ʨʝʘʣʽʟʘʮʽʷʤʨʽʾʩʪʦʩʦʚʥʦʪʝʨʤʦʷʜʝʨʥʦʾʝʥʝʨʛʽʾʟʘʡʥʷʣʘʙʘʛʘʪʦʯʘʩʫé)
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ʅʘʜʧʨʦʚʽʜʥʠʢ ʃʘʥʮʶʛʂʽʪʘʻʚʘ

ʄʦʜʝʣʴ ʥʘʜʧʨʦʚʽʜʥʦʛʦ ʜʨʦʪʫ P-ʭʚʠʣʽ(ʂʽʪʘʻʚ)

ʅʘʥʦʜʨʽʪ

ɿôʻʜʥʘʥʥʷ ʟ ʥʘʜʧʨʦʚʽʜʥʠʢʦʤ ʦʙʝʨʪʘʻ ʝʣʝʢʪʨʦʥʠʡ ʟʘʨʷʜ

ʪʘ ʩʧʣʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʛʦ ʩʪʘʥʫ ʝʣʝʢʪʦʥʽʚ ʥʘ 

ʜʚʘ ʥʝʡʪʨʘʣʴʥʠʭ ʬʝʨʤʽʦʥʘ ʄʘʡʦʨʘʥʘ
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(ʗʢ ʤʽʡ ʩʪʘʨʠʡ çʣʘʥʮʶʞʦʢ ʩʧʽʥʽʚè)

ɿʘʣʠʰʘʶʯʠ ʚʽʣʴʥʠʤʠ ʄʘʡʦʨʘʥʘ ʚ ʥʫʣʴʦʚʦʤʫ ʨʝʞʠʤʽ 

(ʷʢ ʚʠʭʦʨʠ) ʥʘ ʢʽʥʮʷʭ 

ɺʦʥʠ ʤʦʞʫʪʴ ʨʝʢʦʤʙʽʥʫʚʘʪʠ ʽʟ ʩʫʩʽʜʥʽʤʠ 

ʝʣʝʤʝʥʪʘʤʠʯʝʨʝʟ ʟʚ'ʷʟʦʢ ʽʟ ʥʘʜʧʨʦʚʽʜʥʠʢʦʤ


