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ʇʣʘʥ:

Âɸʥʘʪʦʤʠʷ

Âɺʝʥʪʠʣʷʮʠʷ

Âʃʸʛʦʯʥʘʷ ʮʠʨʢʫʣʷʮʠʷ

Âɺʝʥʪʠʣʷʮʠʦʥʥʦ-ʧʝʨʬʫʟʠʦʥʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ (V/Q)

Âçʂʠʩʣʦʨʦʜʥʳʡ ʢʘʩʢʘʜè

Âʂʦʤʧʦʟʠʮʠʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʘʟʘ

Âʆʙʲʸʤ ʤʸʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ

Âʉʆ2



ɸʥʘʪʦʤʠʷ

Âɹʨʦʥʭʠï23 ʧʦʢʦʣʝʥʠʷ. ɼʦ 16-ʛʦ ʧʦʢʦʣʝʥʠʷï

ʪʝʨʤʠʥʘʣʴʥʳʭ ʙʨʦʥʭʠʦʣ (ʥʝ ʩʦʜʝʨʞʘʪ 

ʘʣʴʚʝʦʣ) ïʥʘʟ. ʧʨʦʚʦʜʷʱʠʤʠ ɺʇ, 

ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʤʸʨʪʚʳʤ ʧʨ-ʚʦʤ. 

ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʧʦ ʙʨʦʥʭʠʘʣʴʥʳʤ ʘʨʪʝʨʠʷʤ 

(ʘʦʨʪʘ); ʥʠʞʝïʃA.

Âɻʝʥ. 12 ïʭʨʷʱ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʪʢʨʳʪʠʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʵʣʘʩʪʠʯʝʩʢʦʡ ʪʷʛʠ 

ʣʸʛʢʦʛʦ.(ʂʠʪïrʭʨʷʱ ʜʦ ʩʘʤʳʭ ʘʣʴʚʝʦʣ. 

ʆʩʪʘʪʦʯʥʳʡ ʦʙʲʸʤ- 0).





ɸʥʘʪʦʤʠʷ

Âʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 300 

ʤʠʣʣʠʦʥʦʚ ʘʣʴʚʝʦʣ ʚʟʨʦʩʣʦʛʦ - 70 ʤ2 

(ʪʝʥʥʠʩʥʳʡ ʢʦʨʪ). 



ʉʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ:

Âʇʣʦʱʘʜʠ ʤʝʤʙʨʘʥʳ ʠ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʝʸ ʪʦʣʱʠʥʝ

Âɻʨʘʜʠʝʥʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ-ʚʘ 

Âʄʦʣʝʢʫʣʷʨʥʦʤʫ ʚʝʩʫ ï1/ mw



ʉʠʣʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ

Âɺʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʠʣʳ 

ʚʟʘʠʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ 

ʛʨʘʥʠʯʘʱʠʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʤʦʣʝʢʫʣʘʤʠ 

ʞʠʜʢʦʩʪʠʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʩʠʣʳ 

ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ 

ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʦʱʘʜʴ 

ʧʦʚʝʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 

ʤʠʥʠʤʫʤʘ.



ʉʠʣʳ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ

ʈʪʫʪʴ

Cohesion > adhesion

ɺʦʜʘ

Cohesion < adhesion





ʉʠʣʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ

Âʉʬʝʨʘ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʜʘʥʥʦʤ ʦʙʲʸʤʝ.

Âɿʘʢʦʥ ʃʘʧʣʘʩʘ: P = 2 T/R





ɸʣʴʚʝʦʣʳ ʥʝ ʩʜʫʚʘʶʪʩʷ ʟʘ ʩʯʸʪ ʩʫʨʬʘʢʪʘʥʪʘ!







ɿʘʢʦʥ ʃʘʧʣʘʩʘ ʜʝʡʩʪʚʫʝʪ ʚ ʘʣʴʚʝʦʣʘʭ, ʣʠʰʸʥʥʳʭ 

ʩʫʨʬʘʢʪʘʥʪʘ (ɸ); ʥʝ ʜʝʡʩʪʚʫʝʪ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʫʨʬʘʢʪʘʥʪʘ (ɺ)



ɺʝʥʪʠʣʷʮʠʷ

Âɺʝʨʪʠʢʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ(ʩʚʝʨʭʫ ʚʥʠʟ).      



ʈʘʟʥʠʮʘ ʧʦ ʧʣʝʚʨʘʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ ʤʝʞʜʫ 

ʚʝʨʭʫʰʢʘʤʠ ʠ ʦʩʥʦʚʘʥʠʝʤ ï7.5 ʩʤʅ20



ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʧʦʨʮʠʷ ɼʆ ʛʝʥʝʨʠʨʫʝʪʩʷ 

ʟʘʚʠʩʠʤʳʤʠ ʯʘʩʪʷʤʠ ʣʸʛʢʠʭ (ʦʩʥʦʚʘʥʠʷʤʠ ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ)





ʌʆʕ - ʩʪʨʝʤʣʝʥʠʝ ʣʸʛʢʠʭ ʢ ʢʦʣʣʘʧʩʫ = 

ʩʪʨʝʤʣʝʥʠʶ ʛʨ. ʢʣʝʪʢʠ ʢ ʨʘʩʧʨʘʚʣʝʥʠʶ



ɺʣʠʷʥʠʝ ʩʤʝʱʝʥʠʷ ʜʠʘʬʨʘʛʤʳ ʥʘ 

ʌʆʕ ʚʦ ʚʨʝʤʷ ʥʘʨʢʦʟʘ


