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ʋʢʨʘʾʥʘ ʤʘʻ ʧʦʪʫʞʥʫ ʽ ʨʦʟʚʠʥʝʥʫ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ (ʄʉɹ), ʱʦ 

ʩʪʘʚʠʪʴ ʾʾ ʚ ʨʷʜ ʧʨʦʚʽʜʥʠʭ ʚʠʜʦʙʫʚʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ

ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʦʟʤʘʾʪʽʩʪʶ ʚʠʜʽʚ ʽ ʪʠʧʽʚ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʨʽʟʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʋʢʨʘʾʥʠ, ʜʝ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜ 8 ʪʠʩʷʯ ʨʦʜʦʚʠʱ ʽ 20 ʪʠʩʷʯ 

ʧʨʦʷʚʽʚ 120 ʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʯʠ 

ʨʦʟʨʦʙʣʷʣʘʩʷ ʨʘʥʽʰʝ (ʧʦʥʘʜ 3300 ʨʦʜʦʚʠʱ)

ɺʠʜʦʙʫʚʘʶʪʴʩʷ ʨʫʜʠ ʟʘʣʽʟʘ, ʤʘʨʛʘʥʮʶ, ʫʨʘʥʫ, ʪʠʪʘʥʫ, ʮʠʨʢʦʥʽʶ, ʚʫʛʽʣʣʷ, ʪʦʨʬ, 

ʛʨʘʬʽʪ, ʢʘʦʣʽʥ, ʛʝʨʤʘʥʽʡ, ʢʫʭʦʥʥʘ, ʢʘʣʽʡʥʘ ʪʘ ʤʘʛʥʽʻʚʘ ʩʦʣʽ, ʩʽʨʢʘ, ʙʨʦʤ, ʧʦʣʴʦʚʽ 

ʰʧʘʪʠ, ʤʽʥʝʨʘʣʴʥʽ ʬʘʨʙʠ, ʙʝʥʪʦʥʽʪʠ, ʮʝʦʣʽʪʠ, ʩʪʘʚʨʦʣʽʪ, ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ, 

ʩʘʧʨʦʧʝʣʴ, ʤʝʪʘʣʫʨʛʽʡʥʘ, ʢʝʨʘʤʽʯʥʘ, ʩʢʣʷʥʘ, ʢʘʨʙʦʥʘʪʥʘ, ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʘ, 

ʮʝʤʝʥʪʥʘ ʩʠʨʦʚʠʥʘ, ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʦʱʦ

ʆʜʥʘʢ, ʤʠ ʚʽʜʯʫʚʘʻʤʦ ʥʝʩʪʘʯʫ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʢʦʙʘʣʴʪʫ ʡ ʥʽʢʝʣʶ, ʭʨʦʤʫ ʽ ʚʘʥʘʜʽʶ, 

ʟʦʣʦʪʘ ʡ ʩʨʽʙʣʘ, ʢʦʣʴʦʨʦʚʠʭ  (ʘʣʶʤʽʥʽʶ, ʤʽʜʽ, ʩʚʠʥʮʶ, ʮʠʥʢʫ, ʦʣʦʚʘ) ʽ ʨʽʜʢʽʩʥʠʭ 

ʤʝʪʘʣʽʚ (ʚʦʣʴʬʨʘʤʫ, ʤʦʣʽʙʜʝʥʫ), ʽʥʰʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʫ ʤʠ ʚʠʤʫʰʝʥʽ ʟʘʚʦʟʠʪʠ ʟ ʽʥʰʠʭ 

ʢʨʘʾʥ, ʚʠʪʨʘʯʘʶʯʠ ʥʘ ʮʝ ʚʝʣʠʢʽ ʦʙôʻʤʠ ʚʘʣʶʪʥʠʭ ʨʝʩʫʨʩʽʚ

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʛʝʦʣʦʛʽʯʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʥʘ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʻ ʧʝʨʝʦʮʽʥʢʘ 

ʚʣʘʩʥʦʾ ʄʉɹ ʟʘ ʩʫʯʘʩʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʛʦʣʦʚʥʠʤ ʟ ʷʢʠʭ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʙʫʪʢʫ ʚʽʜ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ (ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ)



ʅʘʡʚʘʞʣʠʚʽʰʽ ʛʝʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ: 

ʋʢʨʘʾʥʩʴʢʠʡ ʱʠʪ(ʋʑ) ïʙʨʠʣʦʚʝ ʧʽʜʥʷʪʪʷ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 
ʬʫʥʜʘʤʝʥʪʫ ʙʣʦʢʦʚʦʾ ʙʫʜʦʚʠ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʰʽʩʪʴ ʤʝʛʘʙʣʦʢʽʚ, 
ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʽ ʨʦʟʚʠʪʢʫ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴ ʾʭ 

ʤʝʪʘʣʦʛʝʥʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ

ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘʧʣʠʪʘïʟʘʥʫʨʝʥʝ ʧʨʦʜʦʚʞʝʥʥʷ ʋʑ, ʜʝ 
ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʧʝʨʝʢʨʠʪʠʡ ʢʦʤʧʣʝʢʩʦʤ 
ʨʠʬʝʡʩʴʢʠʭ, ʚʝʥʜʩʴʢʠʭ ʽ ʬʘʥʝʨʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʝʨʝʚʘʞʥʦ 

ʧʣʘʪʬʦʨʤʥʦʛʦ ʪʠʧʫ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ(ɼɼɿ) ïʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 
ʇʨʠʧôʷʪʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʛʦ ʘʚʣʘʢʦʛʝʥʫ, ʟʘʢʣʘʜʝʥʦʤʫ ʱʝ ʚ 

ʨʠʬʝʾ 

ɼʦʥʝʮʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴïʩʝʛʤʝʥʪ ʮʴʦʛʦ ʘʚʣʘʢʦʛʝʥʫ ï
Ăʩʫʙʛʝʦʩʠʥʢʣʽʥʘʣʴʥʘò ʽʥʚʝʨʩʽʡʥʦ-ʩʢʣʘʜʯʘʩʪʘ ʩʪʨʫʢʪʫʨʘ

ʂʘʨʧʘʪʩʴʢʘ ʽ ʂʨʠʤʩʴʢʘ ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽïʩʝʛʤʝʥʪʠ 
ʉʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʛʦ ʘʣʴʧʽʡʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ



ʆʩʥʦʚʥʽ ʛʝʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ

1 ïʋʑ; 2 ïʩʭʠʣʠ ʋʑ ʽ ɺʦʨʦʥʝʟʴʢʦʛʦ ʤʘʩʠʚʫ; 3 ïɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘ ʽ ʉʢʽʬʩʴʢʘ 
ʧʣʠʪʠ, ɼɼɿ, ʇʨʠʧ'ʷʪʩʴʢʠʡ ʧʨʦʛʠʥ; 4 ïʦʢʨʘʾʥʘ ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ; 5 ï
ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʘ ʟʘʧʘʜʠʥʘ; 6 ïɼʦʥʝʮʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ; 7 ïʩʢʣʘʜʯʘʩʪʽ 

ʩʠʩʪʝʤʠ ʂʘʨʧʘʪ, ɼʦʙʨʫʜʞʽ ʽ ʂʨʠʤʫ; 8 ïʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʽ ʇʝʨʝʜʜʦʙʨʫʟʴʢʠʡʧʨʦʛʠʥʠ



ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʪʠʧʘʤʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʻ:

Åʋʢʨʘʾʥʩʴʢʠʡʱʠʪï ʟʘʣʽʟʦ(ʂʨʠʚʠʡʈʽʛ,ʂʨʝʤʝʥʯʫʢ,ɹʽʣʦʟʝʨʢʘ), ʫʨʘʥ

(ʂʽʨʦʚʦʛʨʘʜ,ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡʋʈʈ),ʪʠʪʘʥ(ʄʘʣʠʰʝʚʢʘ, ɯʨʰʘʥʩʴʢ),

ʟʦʣʦʪʦ(ʄʘʡʩʴʢʝ,ʂʣʠʥʮʽʚʩʴʢʝ, ʉʝʨʛʽʾʚʩʴʢʝʨʦʜʦʚʠʱʘ),ʨʽʜʢʽʩʥʦʤʝʪʘʣʴʥʘʽ

ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʘʤʽʥʝʨʘʣʽʟʘʮʽʷ(ʗʩʪʨʫʙʝʮʴʢʝ,ʇʝʨʞʘʥʩʴʢʝ,ʇʦʣʦʭʽʚʩʴʢʝ,

ʉʪʘʥʢʫʚʘʪʩʴʢʝ, ɾʦʚʪʦʨʽʯʝʥʩʴʢʝ,ʅʦʚʦʧʦʣʪʘʚʩʴʢʝ,ʐʝʚʯʝʥʢʽʚʩʴʢʝ,ɸʟʦʚʩʴʢʝ,

ʄʘʟʫʨʽʚʩʴʢʝʨʦʜʦʚʠʱʘ),ʥʝʤʝʪʘʣʽʯʥʽʢʦʨʠʩʥʽʢʦʧʘʣʠʥʠ;

Åɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘʧʣʠʪʘï ʤʽʜ(ɹɾʠʨʠʯʽ, ʈʘʬʘʣʽʚʢʘ), ʚʫʛʣʝʚʦʜʥʽ

(ʃʦʢʘʯʠʥʩʴʢʝʨʦʜʦʚʠʱʝ),ʚʫʛʽʣʣʷ(ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʠʡʚʫʛʽʣʴʥʠʡʙʘʩʝʡʥ);

Åʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡʙʘʩʝʡʥïʤʘʨʛʘʥʝʮʴ(ʅʽʢʦʧʦʣʴ)ʚ̔ʫʛʣʝʚʦʜʥʽ(ʈʽʚʥʠʥʥʠʡ

ʂʨʠʤ,ʂʝʨʯʝʥʩʴʢʠʡʧʽʚʦʩʪʨʽʚ,ʰʝʣʴʬʏʦʨʥʦʛʦɸ̔ʟʦʚʩʴʢʦʛʦʤʦʨʷ);

Åɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘʟʘʧʘʜʠʥʘï ʥʘʡʚʘʞʣʠʚʽʰʠʡʥʘʬʪʦʛʘʟʦʥʦʩʥʠʡ

ʙʘʩʝʡʥ;

Åʉʢʣʘʜʯʘʩʪʠʡɼʦʥʙʘʩïʥʘʡʚʘʞʣʠʚʽʰʠʡʚʫʛʽʣʴʥʠʡʙʘʩʝʡʥʋʢʨʘʾʥʠ;

Åʂʘʨʧʘʪʩʴʢʠʡʨʝʛʽʦʥï ʚʫʛʣʝʚʦʜʥʽʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦʧʨʦʛʠʥʫ,ʟʦʣʦʪʦ

(ʄʫʞʠʾʚʢʘ, ʉʘʫʣʷʢ), ʧʦʣʽʤʝʪʘʣʠ(ɹʝʨʝʛʽʚʩʴʢʝʨʦʜʦʚʠʱʝ),ʨʪʫʪʴ,ʧʝʨʣʽʪʠʪʘ̔ ʥ.



ʅʘʡʚʘʞʣʠʚʽʰʽ ʨʫʜʥʽ ʨʘʡʦʥʠ ʽ ʨʦʜʦʚʠʱʘ ʋʢʨʘʾʥʠ
ʈʫʜʥʽ ʨʘʡʦʥʠ: I ïʂʨʠʚʦʨʽʟʴʢʠʡ(Fe), II ïʂʨʝʤʝʥʯʫʮʴʢʠʡ(Fe), III ïɹʽʣʦʟʝʨʩʴʢʠʡ(Fe), IV ï

ʅʽʢʦʧʦʣʴʩʴʢʠʡ(Mn), V ïʊʦʢʤʘʮʴʢʠʡ(Mn), VI ïʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ(U); 2 ïʈʦʜʦʚʠʱʘ: 1 ï

ʂʘʧʽʪʘʥʽʚʩʴʢʝ(Cr, Ni), 2 ïʉʪʨʝʤʠʛʦʨʦʜʩʴʢʝ(Ti), 3 ïɯʨʰʘʥʩʴʢʝ(Ti, Zr), 4 ïʄʘʣʠʰʽʚʩʴʢʝ(Ti, 

Zr), 5 ïɹʝʨʝʛʽʚʩʴʢʝ(Pb, Zn), 6 ïɹʽʣʷʾʚʩʴʢʝ(Pb, Zn), 7 ïʄʠʢʠʪʽʚʩʴʢʝ(Hg), 8 ïʄʫʞʠʾʚʩʴʢʝ

(Au), 9 ïʉʘʫʣʷʢ(Au), 10 ïʄʘʡʩʴʢʝ(Au), 11 ïʂʣʠʥʮʽ(Au), 12 ïʉʝʨʛʽʾʚʢʘ(Au), 13 ï

ʗʩʪʨʫʙʝʮʴʢʝ(Zr, REE), 14 ïʇʝʨʞʘʥʩʴʢʝ(Be), 15 ïʇʦʣʦʭʽʚʩʴʢʝ(Li), 16 ïʉʪʘʥʢʫʚʘʪʩʴʢʝ(Li), 

17 ïɾʦʚʪʦʨʽʯʝʥʩʴʢʝ(Fe, U, Sc, V), 18 ïʅʦʚʦʧʦʣʪʘʚʩʴʢʝ(Ta, Nb, REE), 19 ïʐʝʚʯʝʥʢʽʚʩʴʢʝ

(Li), 20 ïɸʟʦʚʩʴʢʝ (Zr, REE), 21 ïʄʘʟʫʨʽʚʩʴʢʝ(Ta, Nb, Zr, REE)



ʅʘʡʚʘʞʣʠʚʽʰʽ ʨʫʜʥʽ ʨʘʡʦʥʠ ʋʢʨʘʾʥʠ:

- ʟʘʣʽʟʦïʂʨʠʚʦʨʽʟʴʢʠʡ, ʂʨʝʤʝʥʯʫʟʴʢʠʡ, ɹʽʣʦʟʝʨʩʴʢʠʡ;

- ʤʘʨʛʘʥʝʮʴïʅʽʢʦʧʦʣʴʩʴʢʠʡ, ʊʦʢʤʘʮʴʢʠʡ;

- ʪʠʪʘʥ-ʮʠʨʢʦʥʽʡïʄʘʣʠʰʝʚʩʴʢʝʨʦʜʦʚʠʱʝ;

- ʪʠʪʘʥ-ʘʧʘʪʠʪïɯʨʰʘʥʩʴʢʠʡ;

- ʫʨʘʥïʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʽ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ;

- ʨʪʫʪïɹʄʠʢʠʪʽʚʩʴʢʠʡ;

- ʥʽʢʝʣʴïʇʦʙʫʟʴʢʠʡ;

- ʟʦʣʦʪʦ ʽ ʧʦʣʽʤʝʪʘʣʠ ïʄʫʞʠʾʚʩʴʢʠʡ.



.
ʉʚʽʪʠ: 

1-2 ïʛʣʝʻʚʘʮʴʢʘ:  
ʤʝʪʘʧʽʩʢʦʚʠʢʠ, 
ʢʦʥʛʣʦʤʝʨʘʪʠ (1), 
ʩʣʘʥʮʽ ʙʽʦʪʠʪʦʚʽ (2); 

3 ïʛʜʘʥʮʝʚʩʴʢʘ;

4 ïʩʘʢʩʘʛʘʥʩʴʢʘ: 
ʟʘʣʽʟʠʩʪʽ  (ʘ), 
ʩʣʘʥʮʝʚʽ ʛʦʨʠʟʦʥʪʠ 
(ʙ); 

5 ïʩʢʝʣʝʚʘʪʩʴʢʘ; 

6 ïʥʦʚʦʢʨʠʚʦʨʽʟʴʢʘ, 

7 ïʛʨʘʥʽʪʠ ʽ 
ʤʽʛʤʘʪʠʪʠ; 

8 ïʨʦʟʣʦʤʠ: 

1 ïɿʘʭʽʜʥʠʡ, 

2 ïʊʘʨʘʧʘʢʦʚʩʴʢʠʡ, 

3 ïʉʘʢʩʘʛʘʥʩʴʢʠʡ, 

4 ïʉʭʽʜʥʠʡ



ʅʝʤʝʪʘʣʽʯʥʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʋʢʨʘʾʥʠ:

Åʢʘʣʽʡʥʘ ʩʽʣʴ ïʇʨʠʢʘʨʧʘʪʪʷ (ʂʘʣʫʰ-ɻʦʣʠʥʩʴʢʝ, ʉʪʝʙʥʠʮʴʢʝʨʦʜʦʚʠʱʘ);

Åʢʘʤ'ʷʥʘ ʩʽʣʴ ïɼɼɿ, ɼʦʥʙʘʩ, ʇʨʠʢʘʨʧʘʪʪʷ (ʈʦʤʝʝʥʩʢʦʝ, ɸʨʪʝʤʦʚʩʢʦʝ);

Åʩʽʨʢʘïʇʨʠʢʘʨʧʘʪʪʷ(ʅʝʤʠʨʽʚʩʴʢʝ, ʇʦʜʦʨʦʞʥʠʥʩʴʢʝ, ʗʟʦʚʩʴʢʝ);

Åʢʨʝʡʜʘïɼʦʥʙʘʩ(ʈʘʡʛʦʨʦʜʩʴʢʝ, ɹʽʣʦʛʽʨʩʴʢʝ, ɹʘʥʪʠʰʠʚʩʴʢʝ);

Åʛʨʘʬʽʪïʋʑ(ɿʘʚʘʣʣʽʚʩʴʢʝ, ɹʘʣʘʭʽʚʩʴʢʝ, ʇʝʪʨʽʚʩʴʢʝ, Tʨʦʾʮʴʢʝ);

Åʢʘʦʣʽʥïʋʑ, ɿʘʢʘʨʧʘʪʪʷ, ɼɼɿ(ɻʣʫʭʦʚʝʮʴʢʝ);

Åʙʝʥʪʦʥʽʪïʋʑ, ɼɼɿ,ʇʨʠʢʘʨʧʘʪʪʷ, ɿʘʢʘʨʧʘʪʪʷ, ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘ

ʧʣʠʪʘ, ʂʨʠʤ(ʏʝʨʢʘʩʴʢʝ, ɻʦʨʙʢʽʚʩʴʢʝ, ʂʫʜʨʠʥʩʴʢʝ, ʂʫʨʮʽʚʩʴʢʝ); 

Åʚʦʛʥʝʪʨʠʚʢʽ ʛʣʠʥʠ ïɼɼɿ, ɼʦʥʙʘʩ, ʋʑ (ʏʘʩʦʚô̫ʨʩʴʢʝ, ʅʦʚʦʨʘʡʩʴʢʝ);

Åʜʦʣʦʤʽʪïɼʦʥʙʘʩ, ʂʘʨʧʘʪʠ(ʗʤʩʴʢʝ, ʅʦʚʦʪʨʦʾʮʴʢʝ, ʉʪʠʣʴʩʴʢʝ);

Åʚʘʧʥʷʢʠïɼʦʥʙʘʩ, ʋʑ, ʂʨʠʤ(ʆʣʝʥʽʚʩʴʢʝ);

Åʢʚʘʨʮʠʪʠïʋʑ (ʆʚʨʫʮʴʢʝ); 

Åʢʚʘʨʮʦʚʽ ʧʽʩʢʠ ïɼʦʥʙʘʩ;

Åʬʦʨʤʫʚʘʣʴʥʽ ʧʽʩʢʠïɼʦʥʙʘʩ, ɼɼɿ,ʋʑ, ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘʧʣʠʪʘ

(ɻʫʩʘʨʽʚʩʴʢʝ, ʏʘʩʦʚô̫ʨʩʴʢʝ);

Åʮʝʤʝʥʪʥʘ ʩʠʨʦʚʠʥʘïʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʴ, ʢʨʝʡʜʘ, ʛʣʠʥʠ, ʦʧʦʢʠ, ʪʫʬʠ, 

ʛʽʧʩ ʽ ʘʥʛʽʜʨʠʪ;

Åʦʙʣʠʮʶʚʘʣʴʥʝ ʽ ʙʫʜʽʚʝʣʴʥʝ ʢʘʤʽʥʥʷ ïʛʨʘʥʽʪ, ʛʘʙʨʦ, ʣʘʙʨʘʜʦʨʠʪ, ʪʫʬ, 

ʤʘʨʤʫʨ, ʧʽʩʢʦʚʠʢʠ, ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ;

Åʙʫʨʰʪʠʥïɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘʧʣʠʪʘ



ɺʫʛʣʝʚʦʜʥʽ

ʆʮʽʥʢʘ ʚʠʜʦʙʫʚʥʠʭ ʨʝʩʫʨʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ

ʋʢʨʘʾʥʘ ʚʠʜʦʙʫʚʘʻ ʚʩʴʦʛʦ ʙʽʣʷ 50 % ʛʘʟʫ (ʚʠʜʦʙʫʪʦʢ ʙʽʣʷ 20 ʤʣʨʜ 

ʢʫʙʦʤʝʪʨʽʚ ʥʘ ʨʽʢ) ʠ 10ï15 % ʥʘʬʪʠ (3ï4 ʤʣʥ ʪ) ʚʽʜ ʩʚʦʾʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʦʪʨʝʙ

ʈʝʩʫʨʩʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʾ ʙʘʟʠ ʜʣʷ 

ʚʠʜʦʙʫʪʢʫ, ʩʢʣʘʜʘʶʪʴ 600 ʤʣʨʜ ʢʫʙ. ʤ ʛʘʟʫ ʠ ʙʽʣʷ 100 ʤʣʥ ʪʦʥʥ ʥʘʬʪʠ

ʎʽ ʨʝʩʫʨʩʠ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʚʣʘʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ

ɺ 60ï70-ʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ ʟʘʚʜʷʢʠ ʚʽʜʢʨʠʪʪʶ ʫʥʽʢʘʣʴʥʦʛʦ 

ʐʝʙʝʣʠʥʩʴʢʦʛʦʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʋʢʨʘʾʥʘ ʩʪʘʣʘ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʛʘʟʫ ʫ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ

ɺʠʜʦʙʫʪʦʢ ʛʘʟʫ ʩʢʣʘʜʘʚ ʜʦ 70 ʤʣʨʜ ʢʫʙ. ʤ ʥʘ ʨʽʢ, ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ - 14ï

15 ʤʣʥ ʪ



ɺʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ  ʚ ʋʢʨʘʾʥʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʨʴʦʤʘ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʨʝʛʽʦʥʘʤʠ (ʅɻʈ):

Åʉʭʽʜʥʠʤ, ʷʢʠʡʚʢʣʶʯʘʻɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫʟʘʧʘʜʠʥʫ(ɼɼɿ);

Åɿʘʭʽʜʥʠʤ(ʂʘʨʧʘʪʩʴʢʠʡʨʝʛʽʦʥ),

Åʇʽʚʜʝʥʥʠʤ(ʇʽʚʥʽʯʥʠʡʂʨʠʤ̔hʝʣʴʬʏʦʨʥʦʛʦɸ̔ʟʦʚʩʴʢʦʛʦʤʦʨʽʚ)

ɿʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʠʚʯʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʮʠʭ ʨʝʛʽʦʥʽʚ ʦʯʽʢʫʚʘʥʥʷ 

ʚʽʜʢʨʠʪʪʷ ʚʝʣʠʢʠʭ ʨʦʜʦʚʠʱ ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʽ

ʊʠʤ ʥʝ ʤʝʥʰ, ʪʝʤʧʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ  ʙʫʜʫʪʴ ʟʨʦʩʪʘʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʚʽʜʢʨʠʪʪʷ ʥʝʚʝʣʠʢʠʭ ʨʦʜʦʚʠʱ, ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʬʣʘʥʛʽʚ ʽ ʛʣʠʙʠʥʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ʜʽʶʯʠʭ ʨʦʜʦʚʠʱ

ʆʜʥʽʻʶ ʟ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʻ ʧʦʰʫʢʠ ʽ 

ʦʮʽʥʢʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ (ʩʣʘʥʮʝʚʠʡ ʛʘʟ; ʛʘʟ

ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ; ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ; ʤʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ ʪʘ ʽʥ.) 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʜʢʨʠʪʪʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚʩʽʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʪʠʧʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʨʘʮʽʦʥʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʾʭ ʧʦʰʫʢʽʚ ʽ ʛʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ 



ʅʘʡʚʘʞʣʠʚʽʰʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʽ ʚʫʛʽʣʴʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ
1 ïʋʑ; 2 ïʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʨʝʛʽʦʥʠ; 3 ï̔ ʤʧʘʢʪʥʽ ʩʪʨʫʢʪʫʨʠ(1ïʆʙʦʣʦʥʩʴʢʘ

2 ïɹʦʣʪʠʩʴʢʘ); 4 ïʨʦʜʦʚʠʱʘ ʚʫʛʣʝʚʦʜʥʽʚ; 5 ïʚʫʛʽʣʴʥʽ ʙʘʩʝʡʥʠ(1 ï

ɼʦʥʝʮʴʢʠʡ, 2 ïʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʠʡ, 3 ïɼʥʽʧʨʦʚʩʴʢʠʡ)



ʉʍɯɼʅʀʁ ʅɻʈ

ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ɼɼɿ


