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 ēĎ«åąüa@òüĜĀ@Ćè@Ē©jĄ 

ᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʶ☻ʻᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʶ ṔḚᴬ☻)☻ɱʦAAAAAAAAAAAAAAɺɖʤɂ☻˃HenryAltshuller☻☻ʪɄAAAAAAAAAAAAAAʍ☻ɭAAAAAAAAAAAAᴬAʤ̋☻ὃỲAAAAAAAAAAAAAAḲ̋ɰ☻ɴɭAAAAAAAAAAAAᴬAyɦʫᵺ(ᵏᵗᵐᵔ☻ʪɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʍ☻ˍ☿ʻᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɓʺ☻ʪᵏᵗᵗᵖʪ  

ᶽɂ☻˂ᴬᴬᴬᴬᴬỊʍ☻ʨᴬᴬᴬᴬᴬɽɄɥᴬAAAAɕɩɂ☻ʢ̋ȵ☻ʮɄAAAAAʞ̋☻ᵷ☻ɑA̍AAAAʟ̍ʯɄʠ̍ʑɂ☻ɑAAAAAɵɭɦyʤɂ☻̱AAAAA☿☻ṔḛɕAAAAAɶɟɄɂAɱ☻ʵɱᴬᴬᴬᴬᴬʬʍ☻ʳᴬᴬᴬᴬᴬʫ☻ɱᴬᴬᴬᴬᴬɺʍ☻ɑᴬᴬᴬᴬᴬʎɈɂɱʤɂ☻ʳᴬᴬᴬᴬᴬɵ☻ˍᴬᴬᴬᴬᴬ☿☻ʹᴬᴬᴬᴬᴬʤ☻ʌ 

ᴬᴬᴬɕɩᶸ☻ɒɂȲɂɱᴬᴬᴬɇ☻ʛᴬᴬᴬˈəʻɓ☻ɐɱᴬᴬᴬȼɂɬ☻ˍᴬᴬᴬ☿☻ʨᴬᴬᴬʬʎ˅☻ʹᴬᴬᴬɶʖʯ☻"ɱʦᴬᴬᴬɺɖʤɂ"☻ɭᴬᴬᴬɟʺᴬ☻rAAAʫ☻ʨAAAȼɄʁ☻ʭAAAʝ☻́AAAʤ̒ɥ̋☻ᵷ☻ɑ̍AAAɵ̋ɱʤɂ☻ɑÂAAɱɦɋʤɂ☻̱AAA☿☻ʌɂɱ

 ᴜ☻ɻɯAʁAA☻˂AAAỈȹ☻ʢ̒AᴬAɽ̒ʦʤ☻ʮḛʍṔAAAḘɪʑɂ̋☻ȲɄAAAʬʦʎʤɂ☻ɄyʫɭɪɕAAAɵɂ☻ὃAAAỮʤɂ☻ʘɱAAAʆʤɂ☻rAAAʍ☻ɝAAAɦɋʤɂ☻ȵɭAAAɋʕ☻ᵷ☻ɒɄAAAʍɂṔḘɩᴜ☻ᵷ☻ɒɄᴬᴬᴬʍɂṔḘɩ

ᴬAAAAɕɩᶚʤ☻ɰ̒AAAAAʆɕʤɂ☻ɑA̍AAAAʦʬʍ☻ʮȵ☻ʗAAᴬAAɺɖʝɂ̋ᴬ☻ɒɂ̒AAAAAʆɩ̋☻ɑᾚAAAAAὟɂ̋☻ɒɂɰɄAAAAAɶʬɇ☻ɒɱAAAAAʫ☻ɄAAAAAẛṧʟʤ̋☻ɑ̍ȼɂ̒AAAAAɺʍ☻ɑA̍AAAAʦʬʍ☻ɗAAAAAɶ̄ʤ☻ʌɂɱ

.☻ɄAAAAAAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬAʁɰ̒ʆɓ̋☻ɐɰɄ̍AAAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬAAAAAAAAɶʤɂ☻ʌɂṔAAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬAAAAAḘɩɂ☻ɂɯAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬAʁAAAAA☻˂AAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬAAAAAAAAAỊʍ☻ʢɄAAAAAAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬAɛʬʝ̋☻ᵷ☻ɐɬɭAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬAAAAAAɦʫ☻ɑAAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAᴬÂAAAAɱ̂̒ʆɓ 

☻ʮḛʯɂʻᴬᴬʙ☻Ʉᴬᴬʸʬʟɦɓ☻ɗᴬᴬʯɄʞ☻ɂɮȹʺ☻ʮḛʯɂʻᴬᴬʙ☻Ʉᴬᴬʸʬʟɦɓ☻˃ȵ☻ᵷ☻ɑˈȼɂʻᴬᴬɺʍ☻Ṕᴬᴬḛʑ☻ɑᴬᴬʬʊɕʱʫ☻ɑᴬᴬˈʦʬʍ☻ɰɄᴬᴬʠɕɇᶸʺ☻ʌɂɭᴬᴬɇᶼ☻ʮȵ☻ɣɕʲɕᴬᴬɵɂʺ

☻rAAAAᴬAAAAAAAAAAAAAAAAAAAAAAʟʬ˄☻
ᴮ
ɂɮȹ☻ɑAAAAAAAAAAAAAᴬA̍AAAAAAAAAAAAʬɦɕʤ☻ɄAAAAAAAAAAAAAAAAAᴬAAAAAAAAAẛṨʦʍ☻ɏ̂ɰɭAAAAAAAAAAAAᴬAAAAAAAAAAAAAAɕʤɂ̋☻ʮḛʯɂ̒AAAAAAAAᴬAAAAAAAAAAAAAAAAAAʚʤɂ☻ɻɯAAAAAAAAAAAAᴬAʁAAAAAAAAAAAAA☻ɞɂɱɪɕAAAAAAAAAAAAAAAAᴬAAAAAAAAAAɵɂᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬˈʟʖɕʤɂɱA☻☻ˍẺɂɭᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɇᶼ☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻

ɒᶚʟᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺᶽɂ☻ʨᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɥʺ☻ᵷ.☻ɐṕᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬḛʬʫ☻ɑᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬˈʍɂɭɇȹ☻ʢɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʬʍȵ☻ɞɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɕʯȹʺ  

Ʉᴬᴬʫ☻ʨᴬᴬˈʦɦɓ☻ɭᴬᴬʎɊʺ☻☻
ᴮ
ɂɰɂɱAAʟɓ̋☻

ᴮ
ɂɰɂɱAAʫ☻ɗʫɭɪɕAAɵɂ☻(☻̱ẺɂɭAAɇȹ☻ȵɭAAɋʫ☻ʮḛAAʎɊɰȵ☻)☻˂AAỈȹ☻ʨAAɽ̒ɓ☻ʌɂṔAAḘɩɂ☻ɐȲɂɱAAɇ☻̩̒h ᴬA̍ʦʫ☻rAAʫ☻ɆɱAAʚ˄

 ̒ ʦʤ☻ɑAAɵɭɦyʤɂ☻ʢɄAAɡʫ☻̱AA☿☻ɄyʕɄAAɺɖʝɂ☻rAAʫ☻ʭʑɱʤɄAAɉ̋☻ȻɬɄAAɋʑɂ☻ɻɯAʁA☻ʮȵ☻ʮḛAAɋɓ☻ʡAAʤɮ☻ɭAAʎɊ̋☻ᵷ☻ɒɄAAʍɂṔḘɩᴜ☻ɻɯAʁA☻˂AAỈȹ☻ʢ̒AAɽ

☻ɐɰɂɬʐ☻ʨAAɛʫ☻ɑAɦ̍Aʚɕʤɂ̋☻ɑAAɵɭɦyʤɂ☻ṔAAḛʑ☻̩hɄAɶhʐ ☻ʄɄAAɺ̡ʤɂ☻ɏAAʯɂ̒ɟ☻ʗAAʦɕɪʫ☻̱A☿☻ɄyʫɂɭɪɕAAɵɂ☻rAAʟʬ˄☻́AAʯȵ☻ᶗȹ☻ɑAɦ̍ʚɕʤɂ̋

ʎɕʤɂ̋☻ɑ̍ɇṔḘʤɂ☻ᵷ☻ɑɵɄ̍ɶʤɂ☻ᵷ☻ɏʆʤɂ☻ᵷ☻ʮ̒ɦʖʤɂ̋☻Ɇɬz☻ᵷ☻ɑ̍ʍɄʬɕɟᴜ☻ɒɄʙᶚʎʤɂ☻ᵷ.☻ʭˈʦ 

TRIZ

☻ɐɰɄɋʎʦʤ☻˂Ỉ̋z☻ʔɱɥz☻̱ỘTeoriaResheiqyIzobreatatelskikhZadatch 

☻ʨᾚήɂ☻ɑ̂ɱʊʯ☻)☻ɑ̍ɵ̋ɱʤɂ☻ɑʒʦʤɄɇ☻ὃỰʎɔ̋ ˃ɰɄʠɕɇᴜ☻(☻ɒᶚʟɺʬʦʤ  

)☻ɑ˄ṕḛʦɡʯᶼ☻ɑʒʦʤɂ☻ˍ☿☻ɄʸʦɇɄʚ˄TIPS ) ( Theory OF Inventive Problem Solving☻( 

ēĎ«åąüa@pd³Ą@

ʨʬʎ˅☻ʮɄʞ☻☻ᵷ☻ɱʦAɺɖʤɂ☻˃ṔḚʁᴬὈɖɇ☻ʪɄᴬʍ☻ὃỮˈʕʻᴬɶʤɂ☻ɬɄᴬɦɓᶸ☻ˍᴬ☿☻ʌɂṔᴬḘɩᶸ☻ɐȲɂɱᴬɇ☻ʨˈᾒᵏᵗᵒᵔ☻☻ʵɯᴬʸʤ☻ʹʦˈᾒᴬὈɔ☻ȲɄᴬʱəȵʺ☻ᵷ☻ʪ

☻ɗᴬɟɱɩʺ☻ᵷ☻ɭᴬɥɂʺ☻ȵɭᴬɋʫ☻˂ᴬỊʍ☻ʪʻᴬʚ˄☻ʭᴬɶʙ☻ʨᴬʞʺ☻ᵷ☻ʪɄᴬɶʙȵ☻ɐɭʍ☻˂Ỉȹ☻ʭɶʚʱɓ☻ɒɄʍɂṔḘɩᶸ☻ʵɯʶ☻ʮȵ☻ʋɥ☻ᶗ☻ᵷ☻ɒɂȲɂṔḗʤɂ

)☻ɑᴬᴬˆɱʊʯ☻ʵɭᴬᴬʱʍᵏ☻ʌ̋ɱAAɺʑɂ☻ɂɯAAẛẀ☻́ɓɭʍɄAAɶʫ☻ɑAAʫ̒ʠᾚήɂ☻rAAʫ☻ɏAAʦʆʕ☻(☻ɑAAɵɂɰɭɇ☻ʪɄAAʙ̋☻ʨAAʬʍ☻ʛÂAɱʕ☻ʨʠAAɹ̋☻ᵷ☻m☻ʮ̒Aᴬ̍ʦʫ

ɂṔᴬᴬᴬḘɩɂ)☻ȵɭAAAɋʫ☻ʮḛAAAʎɊɰȵ☻˂AAAỊʍ☻ʪ̒AAAʚɓ☻ɄAAAẛẃȵ☻ʗAAAɺɖʝɂ☻ʌɑˈɡˈɓɂṔḘᴬᴬᴬɵɂ☻☻ɑʦʠᴬᴬᴬɺʫ☻˃ȵ☻ʨᴬᴬᴬɦ˄☻ȵɭᴬᴬᴬɇ☻ʭᴬᴬᴬə☻ɑᴬᴬᴬˆɱʊʱʤɂ☻ʵɯᴬᴬᴬʶ☻ɞɱɩȶᴬᴬᴬʕ☻(

☻ʹᴬᴬᴬʚˆɱʅ☻ʀṔᴬᴬᴬḘʎɔ)☻ʮḛAAAʎɊɰz☻ȻɬɄAAAɋʑɂ☻ɻɯAʁAA☻rAAAʫ☻ɭAAAɥɂ̒ɇᵐ☻ʮ̒AᴬAɋʦʆ˄☻rAAAʫ☻ʨʞɄAAAɺʫ̋☻ɑʦʞɄAAAɺʑ☻ɑA̍AAʍɂɭɇȹ☻ʢ̒AᴬAʦɥ☻ɭAAAɟ̒ʕ☻(

ɓ́ɰɄɺɖɵɂ. 
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ᴬᴬᴬɦɕᶽɂ☻ɒɄᴬᴬᴬ˄ᶗʻʤɂ☻ʮḛᴬᴬᴬɉʺ☻Ʉᴬᴬᴬẛṧˈɇ☻ʌɂɱᴬᴬᴬɾʤɂ☻ʨᴬᴬᴬɟȵ☻ʳᴬᴬᴬʫ☻ʌʻᴬᴬᴬʁʻᶽɂ☻ɂɯᴬᴬᴬʶ☻˂ᴬᴬᴬỊʍ☻ɑᴬᴬᴬʫʻʠᾚήɂ☻ɗᴬᴬᴬʬɕʟɓ☻ɬɄᴬᴬᴬɦɓᶸ☻ʇʚᴬᴬᴬɵ☻Ʉᴬᴬᴬᶽ☻ʭᴬᴬᴬə☻ᵷ☻ɐɭ

☻ɑ̂ɱʊɦʤɂ☻ɒɱyʉ☻ᵷ☻Ʉ̍ɵ̋ɰ☻ɑʤ̋ɬ☻ὂḒɶɔ☻ɗɦɋɽȵ☻̋☻ὃỮ̍ʕ̒ɶʤɂ☻ᵷ☻ɒɄʱˈʎɶɖʤɂ☻ʨȼɂʺȵ☻ˍ☿☻Ɇɱʒʤɂ☻ˍ☿ 

☻ʡᴬᴬᴬᴬʟʖɓ☻ɭᴬᴬᴬᴬʎɈ☻ʡᴬᴬᴬᴬʤɮʺ☻ɑᴬᴬᴬᴬ˄ɬᶚˈᶽɂ☻ɒɄʱˈʎᴬᴬᴬᴬɶɖʤɂ☻ʗᴬᴬᴬᴬɾɕʱʫ☻ˍᴬᴬᴬᴬ☿☻ɑᴬᴬᴬᴬˈʟˆɱʫᶻ☻ɐɭᴬᴬᴬᴬɦɕᶽɂ☻ɒɄᴬᴬᴬᴬ˄ᶗʻʤɂ☻˂ᴬᴬᴬᴬỈȹ☻ɳᴬᴬᴬᴬˆɱɓ☻ɑᴬᴬᴬᴬˆɱʊʯ☻ɗᴬᴬᴬᴬʦɩɬʺ

☻ɭʎɊ̋☻Ʉʠ̂ɱʫȵ☻˂Ỉȹ☻"ɱʦɺɖʤɂ"☻ɱɟɄʁ☻ɝ̍ɥ☻(☻
ᴮ
ɄʚɇɄɵ☻)☻ὃỮ̍ʕ̒ɶʤɂ☻ɬɄɦɓʐ☻ᵷ☻Ʉɉ̋ɰ̋ȵ☻˂Ỉȹ☻ɗʦʚɕʯɂ☻ʡʤɮ 

☻ɝᴬᴬˈɥᴬᴬɺʰᴬAɛʝȵ☻̱AA☿☻ɑA̍Aʬ̍ʦʎɔ☻ɐɬɄAAʫ☻ɗɦɋAAɽȵ☻ὂAAỮɥ☻.☻ɒɂ̒AAɦɵ☻ɱAAɺʎʤɂ☻ɬ̋ɭAAɥ☻̱AA☿☻ṔḛAAɾʙ☻ɄAAɉɰ̋ȵ̋☻ɄAAʠ̂ɱʫȵ☻̱AA☿☻ɑÂAɱʊɦʤɂ☻ɱɱA☻

☻ʳᴬᴬʫᵒᵐ☻ɑᴬᴬᴬʎʫɄɟ☻ʳAAAʫ☻ɬɭAAʍ☻̱AAA☿☻ɑA̍AɌ̂ɰɭɓ☻ɒɂɰ̋ɭAAAʝ☻ʪɭAAʚ
ᴲ
ɓ̋☻☻ʮȵ☻ὂAAAỮɥ̋☻ʨAAAɉɱɓ̒ʫ☻ʢɂṔAAḚɟ̋☻ɬɰ̒AAAʕ☻AAAʝ☻ɐṔAAAḛɋʟʤɂ☻ɒɄAAɶɵȸʑɂ

ɭɕʤ☻
ᴮ
Ʉʍ̋ɱɺʫ☻ɗ̡ɋɓ☻ɑ̍ɶhɱʖʤɂ☻ʭ̍ʦʎɕʤɂ̋☻ɑ̍ɇṔḘʤɂ☻ɐɰɂɲ̋☻ɏ̂ɰᵏᵕᵎᵎᵎ☻ɑˆɱʊʱʤɂ☻ʵɯʶ☻˂Ịʍ☻ʭʦʎʫ. 

Z@ēĎči6üa@bĉąĀČ@ēñýn£Þa@pĝb1a@à@­Ď«m@ēĎ«åĄ@öďjĲm 

☻ʡʤɯʝ̋☻ᵷᶗɰ̒ɓ̒ʫ̋☻ɬɰ̒ʕ☻ɑʝɱɹ☻ʨɛʫ☻ʭʤɄʎʤɂ☻ɒɄʞɱɹ☻ɒɄ˄Ṕḗʝ☻̱☿☻ɻɬɄʬɕʍɂ☻rʫ☻Ʉ̍ʑɄʍ☻́ɓ̒ʙ☻ɳ̂ɱɓ☻ɣʫɄʯɱɇ☻ɭʬɕɶ˅

.Ʉʠ̂ɱʫȵ̋☻Ʉɉ̋ɰ̋ȵ☻ʮɄɇɄ̍ʤɂ☻ɒɄʎʫɄɟ☻ɱyɹȵ☻̱☿☻ɻɬɄʬɕʍɂ 

-k☻ʮɄɇɄˈʤɄɇ☻ὃỲḵɔʻʶ☻ɑʎʫɄɟ☻ɗɦʬɵ☻)ʛʯʺɬ☻ʮɄʕ☻ɝɥɄɋʦʤPhan Dung☻☻ὃḒʦʎʤɂ☻ʌɂɭɇᶼ☻ɳʝɱʫ☻ȲɄɺʰȺɇ☻(

)☻ʪɭʙʺ☻ᵷ☻ὃỰʚɕʤɂʺᵗᵔ)☻ɗʦʬɹ☻ɑ̍Ɍ̂ɰɭɓ☻ɐɰ̋ɬ☻(ᵒᵎᵎᵎ☻ᵷ☻ɑʆɵ̒ɕʫ̋☻ɑ̍ɵɄɵȵ☻ɑʖʦɕɪʫ☻ɒɄ̂̒ɕɶʫ☻̱☿☻Ɇɰɭɕʫ☻(

☻ʮ̒ʯɄɦʕ̋☻ɑʁɄ̂ɰ☻̒ɉɰɭʫ̋☻ɷɈᶚʫ☻̒ʎhɄɽ̋☻ʢɄʬʍ̋☻ᵷ☻ɑ̍ʎʫɄᾒήɂ☻ɑʦɥɱʑɂ̋ᵷ☻ɑ̂̒ʯɄɛʤɂ☻ɑʦɥɱʑɂ☻̱☿☻ɑɋʦʅ☻ʭẛṧ̍ɇ☻rʫ

ʱʸʫʺ☻ȲɄɋʅȵʺ☻ɑʤɬɄˈɽʺ☻.☻ɑ̍ʍɄʬɕɟɂ̋☻ɑ˄ɬɄɾɕʙɂ☻ɒɄʍɄʆʙ☻rʫ☻ʭʁṔḛʑ̋☻ȲɄʬʦʍ̋☻ʮ̒̂ɰɂɬȹ̋☻ʮ̒ʫɄɦʫ̋☻ʮ̒ɵɭ

☻)ʮḛɇ☻ɒɂɰ̋ɭʤɂ☻ɻɯʁ☻̱☿☻ʮḛʝɰɄɺʑɂ☻ɰɄʬʍȵ☻ɗɥ̋ɂɱɓ☻ɭʙ̋ᵏᵓ-ᴗɔ☻☻ʢ̋z ☻ʮḛɇ☻ὃḒ̍ʦʎɕʤɂ☻ʭʁɂ̒ɕɶʫ☻ɤ̋ɂɱɓ̋☻ᵷ☻ɑɦɵ☻(

.☻ɻɂɰ̒ɕʝɭʤɂ☻ɑɟɰɬ̋☻˃̒ʯɄɛʤɂ 

 

-m☻ɇ☻ɳᴬˆɱɓ☻ɑᴬˆɱʊʱɇ☻ʮḛᴬʬɕʸᶽɂʺ☻ʮḛɛɥɄᴬɋʤɂ☻ɰɄᴬɋʝ☻ʳᴬʫ☻ʻᴬʶʺ☻(☻ʡᴬˈʤɂʻʞ☻ɷʬˈɟ☻)☻ʪɄʙ☻˂AỈȹ☻ɭɦɖAɶ˅☻ὃử̂ɰɭAɓ☻ɣʫɄAʯɱɇ☻ɱ̂̒ʆAɕ

)☻ʪɄAAAAʍ☻ὃử̂ɰɭAAAAɕʤɂ☻ɣʫɄAAAAʯṔḗʤɂ☻ʛAAAʦʆʯɂ☻ɭAAAAʙ̋☻ᵷ☻ɳÂAAAɱɓ☻ɑÂAAɱʊʯᵏᵗᵗᵓ☻˂AAAAỊʍ☻́AAAAʚ̍ɋʆɓ☻ʭAAAAɓ☻ɝA̍AAɥ☻ᵷ☻ɄA̍AAAʯɰ̒ʖ̍ʤɄʞ☻ʢɄʬAAAAɹ☻̱AAA☿☻(

☻ɐɭA˄Aɭɟ☻ʘɱAAʅ☻ɂ̒AAʬʦʎɔ☻ɭAAʙ☻ɑAAɋʦʆʤɂ☻ʮȵ☻ɑAAɵɂɰɭʤɂ☻ɻɯAʁA☻ɣȼɄAAɕʯ☻ɗA̡A ɇ̍☻ɭAAʙ̋☻ᵷ☻ɑA̒̂AʯɄɛʤɂ̋☻ɑA˄Aɬɂɭʍʐ☻ʮḛɕʦɥɱAʑAɂ☻ɑAAɋʦʅ

ᴬᴬˈʦʍɄʕʺ☻ɑʍɱᴬᴬɵ☻Ṕᴬᴬḙʝȵ☻Ʉᴬᴬẛẃȶɇ☻ɒṕᴬᴬḛʬɓ☻ᵷ☻Ṕᴬᴬḛʟʖɕʤɂ☻ˍᴬᴬ☿☻ʨAAɽ̒ɕʤɂ☻ʭAAɓ☻ɝA̍Aɥ☻ᵷ☻ɒᶚʟAAɺʑɂ☻ʨAAɥ☻̱AA☿☻ɑA˄Aɭ̍ʦʚɕʤɂ☻ʘɱAAʆʤɂ☻rAAʫ☻ɑ

☻ɐɭA˄ɭᾒήɂ☻ɰɄAʠʕz☻˂AỊʍ☻
ᴮ
ɄAɥɄɕʖʯɂ☻ṔAḙʝȵ☻ɑAɋʦʆʤɂ☻ʢ̒Aʚʍ☻ʮȵ☻ʡʤɯAʝ☻ʮḛAɋɓ̋☻ᵷ☻ʗAɾʤɂ☻ɑAʕɱʑ☻ʨɩɂɬ☻ɒɂɰɄʠɕɇɂ☻ɐɭʍ☻˂Ỉȹ

ᵷ ʐ☻ʭẛẁɂɰɭʙ☻ʮȵ̋ɐṔḘʕ☻ʢᶚɩ☻ɗʎʖɓɰɂ☻ɑ̍ʍɂɭɇ☻ɑ̍ɦʫɲ☻ɐṔḛɾʙ☻. 
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 -ŋ☻☻ɑAAAAʦ̍ʦʚʤɂ☻ɒɂ̒AɦᴬAAɶʤɂ☻ʢᶚAAAAɩ☻ʔɭAAAAẛẄ☻ὃỲAAAAḳhɱʖʤɂ☻ὃỰʅ̒AᴬAAʤɂ☻ʌ̋ɱAAAAɺʑɂ)☻ɏ̂ɰɭAAAAɓ☻˂AAAAỈȹ☻ɑAAAAʫɬɄʚʤɂᵏᵕᵎᵎᵎ☻˂AAAAỊʍ☻
ᴮ
ɄAAAAʬʦʎʫ☻(

☻ɬɄAAAAAAɦɓᴜ☻̱AAAAAA☿☻́ʫɂɭɪɕAAAAAAɵɂ̋☻ɻɱ̂̒ᴬAAAAAʆɓ☻ʭAAAAAAɓ☻˃ɯAAAAAAʤɂ☻ὃỲAAAAAAḳ̌ɰɭɕʤɂ☻ɞɮ̒AAAAᴬAʬɦʤɂ☻ɷAAᴬAAAʖʯ☻ʪɭɪɕAAAAAAɶ˅☻ʔ̒ᴬAAAAAɵ̋☻ᵷ☻ɳÂAAAAAɱɓ☻ɑÂAAAAAɱʊʯ

.☻Ʉɶhɱʕ☻̱☿☻ɑʤ̋ɭʤɂ☻̓̒ɕɶʫ☻˂Ịʍ☻́ʚ̍ɋʆɓ☻ʭɕ˄☻ʔ̒ɵ̋☻ᵷ☻
ᴮ
ɄʚɇɄɵ☻ὃỮ̍ʕ̒ɶʤɂ  

 

-o☻☻)☻rAAAʫ☻ṔAAAḙʝȵ☻̱AAA☿☻ɑAAAʕ̋ɱʎʫ☻ɑÂAAɱʊɦʤɂ☻ɻɯAʁAA☻ʮʌ☻ɗɦɋAAAɽȵᵐᵖ☻ɕᴬᴬᴬˆʺ☻ᵷ☻ʭʤɄᴬᴬᴬᴬᴬʎʤɂ☻ˍᴬᴬᴬ☿☻ɑᴬᴬᴬʤʺɬ☻(ᴬAAɛʝȵ☻̱AAA☿☻ɄyAAAɶ̌ɰɭɓ☻ʭᴬʳᴬᴬᴬʫ☻ɱ☻☻☻☻☻☻☻☻☻☻☻☻☻

☻)ᵒᵐ☻.☻ɑᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬ˄ṕḛʦɡʯᶸ☻ɑᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʒʦʤɄɇ☻ɗᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʯṔḘʯᶸ☻˂ᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬỊʍ☻ʏᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʙɂʻᶽɂ☻ɒɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬȾʫ☻Ʉᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʸʤʺ☻ᵷ☻ɑᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʎʫɄɟ☻( 

☻ʘɱAAAAAʆɇ☻ɒᶚʟAAAAAɺʑɂ☻ʨAAAAAᾚή☻ɳÂAAAAɱɓ☻ɣʫɄAAAAAʯɱɇ☻˂AAAAAỊʍ☻ɑA̍AAAAɌ̂ɰɭɕʤɂ☻ɒɂɰ̋ɭAAAAAʤɂ☻rAAAAʫA☻ɑAAAAAʍ̒ʬɡʫ☻ɯA̍AAAAʖɦɖɇ☻̩ʫɄA̍AAAAʙ☻ʢᶚAAAAAɩ☻rAAAAʫA̋"

ᶚAAAɩ☻rAAʫ☻ʡʤɯAAAʝ̋☻ʮḛɉɰɭAAAɕʑɂ☻ʨAAAʍɄʖɓ̋☻ɑA̍AAɌ̂ɰɭɕʤɂ☻ɒɂɰ̋ɭAAʤɂ☻ʭ̂̒ᴬAAʚɓ☻rAAAʫ☻̱AAAỈ☻ᾝAAAὠɓɂ☻ɑA̍Aʍɂɭɇȹ☻ʭᴬᴬᴬɓ☻ὃᴬᴬᴬỮʤɂ☻ɒᶚʟᴬᴬᴬɺᶽɂ☻ʢ

☻ɐɰɭʚʤɂ☻ʏʕɰ☻̱☿☻ɣʫɄʯṔḗʤɂ☻ɑ̍ʬʁȵ☻̓ɭʫ☻ᵷ☻ɑ̍Ɍ̂ɰɭɕʤɂ☻ɸɰ̒ʤɂ☻ɯ̍ʖɦɓ☻ȲɄɦəȵ☻ʮḛɉɰɭɕʑɂ☻˂Ịʍ☻Ʉyɥɱʅ 

☻ȻɬɄAAAAɋʑɂ̋☻ɐɬɭAAAAɦʑɂ☻ɒɄ̍ɡ̍ɓɂṔḘAAAAɵᴜ ☻rAAAAʫ☻ɑAAAAʍ̒ʬɡʫ☻ɆɰɭAAAAɕʑɂ☻ɏAAAAɶʟ˄☻́AAAAʯȵ☻ɝA̍AAAɥ☻ᵷ☻ɑA̍AAAʍɂɭɇʐ☻ʢ̒AᴬAAʦᾚήɂ☻ɞɄAAAAɕʯȹ☻˂AAAAỊʍ

ɂʑ̋☻ʗAAʙɂ̒ʑɂ☻ʗAAʦɕɪʫ☻̱A☿☻ɄAyAʚ̍ɋʆɓ☻˂AAỊʍ☻
ᴮ
ɂɰɬɄAʙ☻́AAʦʎɡɓ☻ὃAAỮʤɂ☻ɑA̍ʍɂɭɇʐ☻ʢ̒AAʦɦɇ☻ɞ̋ɱAAᾟήɂ̋☻ɄAyʤ☻ʀɱAAʎɕ˄☻ὃAAỮʤɂ☻ɒᶚʟAɺ

".☻ɑ˄ɭˈʦʚɓ☻Ṕḛʑ@

­Ď«m@ēĎ«åĄ@ÿčy@öėbõyZ@

-k ʪɄʊʯ☻ὂḒɶ˅☻ʃʎɈ☻ʏʫ☻ʨʬʎɔ☻ὃỮʤɂ☻Ȳɂɳɟz☻rʫ☻ɑʍ̒ʬɡʫ☻rʫ☻ʮ̒ʠɕ˄☻ȲὃỲḴ☻ʨʞ 

RM ☻ɑ̍ʤɄɛʑɂ☻̋ȵ☻ʢɄʬʟʤɂ☻̒ɦʯ☻Ʉʁɰ̒ʆɓ☻̱☿☻ȲɄ̍ɹz☻ʭʊɦʤɂ☻ˁAʬɶɔ. 

SM .ʮḛʯɂ̒ʙ̋☻ɭʍɂ̒ʙ☻́ʬʟɦɓ☻ɰ̒ʆɕʤɂ 

TM ȲɄ̍ɹz☻ɰ̒ʆɓ☻ʨyɶ˅☻ʮḛʯɂ̒ʚʤɂ̋☻ɭʍɂ̒ʚʤɂ☻ʗɺʝ@

ZbĉmaČ¦cČ@­Ď«m@ēĎ«åĄ@à@ēď®b®ğa@ĂďĈbñÞa@

-k ȻɬɄɋᶽɂ☻ɒɄˈɡˈɓɂṔḘɵᶸ☻ʺȵ☻☻)☻ɑˈʍɂɭɇᶼInventive Principles☻☻ʮ̒ʎɊɰȵ☻:(ȵɭɋʫ☻☻
ᴮ
Ʉɽᶚɪɕɵɂ☻

ᴮ
Ʉ̍ʍɂɭɇȹ

.☻ʌɂṔḘɩᴜ☻ɒɂȲɂṔḗʤ☻
ᴮ
Ʉ̍ʦ̍ʦɦɓ☻

ᴮ
Ʉ̍ȼɂɱʚɕɵɂ 

-m☻☻)☻ɒɄʂʙɄʱɕʤɂContradictions☻ɑˆɱʊʯ☻ˍ☿☻ɑˈɵɄɵᶻ☻ʭˈʶɄʖᶽɂ☻ʭʶȵ☻ɭɥȵ☻ɒɄʂʙɄʱɕʤɂ☻Ṕḗɕʎɔ☻:(.ɳˆɱɓ 

ʃʙɄʱɕʤɄɇ☻ɬʻɾʚᶽɂʺ ☻ɣɕ̡̋̂☻́ɦʫ☻Ȳɳɟ☻̋ȵ☻ʪɄʊʯ☻˃ȵ☻̱☿☻ɑɦ̍ʎʫ☻ɑʦʠɺʑ☻̩ɊɄɡ˄ȹ☻ʨɥ☻ʜɄɦʁ☻ʮ̒ʠ˄☻Ʉʫɭɦʍ☻:

☻(̓ɱɩȵ☻ɑʦʠɺʫ☻ʛʦɪʯ̋☻ɑʦʠɺʫ☻ʨɦʯ☻Ʉɦʯȵ☻˃ȵ)☻ᵷ☻ɻȲɂɳɟȵ☻ɭɥȵ☻̋ȵ☻ʪɄʊɦʤɂ☻̱☿☻ὃửʦɵ☻ɏʯɄɟ☻ʨᾚήɂ☻ɂɯʁ☻rʍ

ʤɂ☻ʮ̋ɬ☻́ɦʫ☻Ȳɳɟ☻̋ȵ☻ʪɄʊɦʤɂ☻̋ȵ☻ȲὃỲḵʤɂ☻ʮḛɶɦɓ☻ɑ̍ʍɂɭɇȹ☻ɑʚ̂ɱʆɇ☻ɑʦʠɺʑɂ☻ʨɥ☻ɏʦʆɕ˄☻ʡʤɯʤ☻.☻Ṕḛəȶɕ

.☻́ȼɂɳɟȵ☻̋ȵ☻ʨʠʝ☻ʪɄʊɦʤɂ☻˂Ịʍ☻
ᴮ
Ʉɋʦɵ  
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☻́ɕʤɂɲȺɇ☻ʪ̒ʚʯ̋☻ʨᾚήɂ☻ɂɯʁ☻ɏɌɶɈ☻ʨɽɄᾚήɂ☻ʃʙɄɦɕʤɂ☻ɬɭɦʯ☻ʮȵ☻ɏɡ˄☻ɑʦʠɺʬʦʤ☻ʨɥ☻ɬɄɡ˄ȹ☻ɭɦʍ☻ʡʤɯʤ

.☻ʭʊɦʤɂ☻̱☿☻ʨɽɄᾚήɂ☻ɰ̒ʆɕʦʤ☻ɑ̍ʬɕɥ☻ɑɡ̍ɖʯ☻ɒɄʂʙɄɦɕʤɂ☻ʮȵ☻ʏʫ☻ᵷ☻ʪɄʊɦʤɂ☻˂Ịʍ☻ɻṔḛəȶɓ☻rʫ☻ʗ̍ʖɪɕʤɂ☻̋ȵ 

-ŋ☻☻)☻ˌȽɄẛṧʤɂ☻ˍỈɄɛᶽɂ☻ɣɓɄʱʤɂIdeal Final Result(  

☻ʪɄʊɦʤɂ☻ɿȼɄɾɩ☻ʏ̍ʬɟ☻ʮ̒ʠɓ☻ʮȵ☻˃ȵ☻ᵷ☻ɑ̍ʤɄɛʑɂ☻˂Ỉȹ☻˂ẻɶ˅☻ʭʊɦʤɂ☻̱☿☻ɰ̒ʆɕʤɂ☻ʮȵ☻˂Ịʍ☻ɑ̂ɱʊɦʤɂ☻ɗ̄ɇɦ

ɿʦɪɕʤɂ☻˂Ịʍ☻ɗʙʻʤɂ☻ɷʖʯ☻ˍ☿☻ʨʬʎɔʺ☻ɄẛẁᶗɄɥ☻ʨʂʕȵ☻ˍ☿☻☻ɄẛṨʕ☻ɑˈɋʦɶʤɂ☻ɏʯɂʻᾒήɂ☻ʏˈʬɟ☻ʳʫ 

☻ɐɰ̒ɾʤɂ☻ʨ̍ɪɕʯ☻ʮȵ☻ɏɡ˄☻ɳ̂ɱɓ☻ɑ̂ɱʊʯ☻̱☿☻ɑ̍ʍɂɭɇʐ☻ȻɬɄɋʑɂ☻ʪɂɭɪɕɵɄɇ☻ɑʦʠɺʑɂ☻ʨɥ☻ɭɦʍ☻ʡʤɯʤ

Ữʤɂ☻ɑˈȼɄẛṧʤɂ.☻ʢ̒ʦᾚήɂ☻ɭ̍ʤ̒ɕʤ☻ɑ̍ʍɂɭɇʐ☻ȻɬɄɋʑɂ☻ʪɂɭɪɕɵɂ☻̱☿☻ʌ̋ɱɺʤɂ☻ʨɋʙ☻Ʉʁɭ̂ɱʯ☻ὃ 

ɬɄɡ˄ȹ☻ɑ̍ʦʬʍ☻ɱɶ̄˄☻ɑʦʠɺʑɂ☻̋ȵ☻ʗʙ̒ʬʦʤ☻Ɇ̒ʑɱʑɂ☻ʨᾚίʤ☻ɑ̍ȼɄẛṧʤɂ☻ɐɰ̒ɾʤɂ☻ɭ˄ɭɦɓ☻ʮɜ☻☻ᵷ☻ˍẺɂɭɇᶼ☻ʨᾚήɂ

.☻ʭʤɄʎʑɂ☻ᾝὟɂ̋̋☻ᵷ☻ɬɭɦʫ☻ʨᾚήɂ☻ʛ̂ɱʅ☻̱ỈɄɕʤɄɉ̋☻ᵷ☻ɑᾚὟɂ̋☻ʮ̒ʠɓ☻ɄẛṨʤȹ☻ʢ̒ɽ̒ʤɂ☻ɭ̂ɱʯ☻ὃỮʤɂ☻ɑ̂ȷɱʤɂ☻ɝ̍ɥ 

-oʤɂ☻ɑʕʻʖɾʫɒɄʂʙɄʱɕ☻)Contradictions Matrix( . 

@

............................................................................................... 

)̸ ϒϸҶϠвЮϜ ϜϺҶлϠ Ьϲж дϒ дЪввЮϜ дв йжϗТ ϤϝтϮтϦϜϼϦЂъϜм ϘϸϝϠвЮϜ иϺк ϝжϼЊϲ мЯТ ̪ ϘϸϝϠв ϢϸК пЯК амЧϦ ϤϝКϜϼϦ϶ъϜ ϞЯОϒ дϒ скм .(

ЪІвоϼ϶ϒ ϣЯ ϣϲУЊЮϜ дв ЬтЊУϦЮϝϠ ϝлϲϼІ аϦ  ϘϸϝϠвЮϜ иϺк ̪ϣЛϠϝЂЮϜ пϦϲ  ϤϝϲУЊЮϜ ϣтϝлж . 

@

@
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@
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Q@R@QP@SS@SY@

û«znĀ@ĖĐ²@ć¬Č@oibq@ĖĐ²@ć¬Č@Ē§³üa@ăa§£n®ĝa@ēüčĉ®@ēďubnĄģa@

Q@û«znĀ@ĖĐ²@ć¬Č@@@X@@LQP@@LQX@LSW@@@

R@oibq@ĖĐ²@ć¬Č@@@@@@

@@@@@@@

SS@ăa§£n®ĝa@ēüčĉ®@@@@@@

SY@ēďubnĄģa@@@@@@

 

@ēðčñ·Ā@ăa§£n®apĞù³Þa@þy@à@pb»ôbąnüa@
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)̸( ϢϸϸϲвЮϜ ϣЯЪІвЮϜ )̹( ϢϼДϝжвЮϜ ϣЯЪІвЮϜ 

)̻( ϢϼДϝжвЮϜ ЬϲЮϜ )̺( ϢϸϸϲвЮϜ ϣЯЪІвЮϜ Ьϲ 

ϝвϒ 

 ϓА϶ЮϜ мϒ ϣЮмϝϲвЮϜ 

ēďèa§iģa@Ě¦bjÞa@

 

)̹ (ϢϸϼϮвЮϜ ϣЯЪІвЮϜ  ) ̺( ϢϸϼϮвЮϜ ЬмЯϲЮϜ

ϢϼДϝжвЮϜ 

)̻( ϲЮϜ ЈтЊ϶ϦЬ )̸(  ϣЯЪІвЮϜ Ьϲ

ϢϸϸϲвЮϜ 

ϝвϒ 
 ϓА϶ЮϜ мϒ ϣЮмϝϲвЮϜ 

þy@à@­Ď«m@ēõĎ«À 

ϤыЪІвЮϜ 
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 @©ďñąnüa@paĖa«ug@

-k ☻ɑᴬᴬᴬᴬᴬʦɛʫᶻ☻ʃᴬᴬᴬᴬᴬʎɈ☻ʀɱᴬᴬᴬᴬᴬʍ☻ʢᶚᴬᴬᴬᴬᴬɩ☻ʳᴬᴬᴬᴬᴬʫ☻ʹᴬᴬᴬᴬᴬɇ☻ɬʻᴬᴬᴬᴬᴬɾʚᶽɂ☻ɧˈᴬᴬᴬᴬᴬʁʻɓʺ☻ʪɭɪɕᴬᴬᴬᴬᴬɶᶽɂ☻ˍẺɂɭᴬᴬᴬᴬᴬɇᶼ☻ȵɭᴬᴬᴬᴬᴬɋᶽɄɇ☻ʗᴬᴬᴬᴬᴬˆɱʎɕʤɂ

.☻ȵɭɋᶽɂ☻ɂɯʶ☻ʪɂɭɪɕɵɄɇ☻Ʉʸʦɥ☻ʭɓ☻ɒᶚʟɺᶽ 

-m ʹᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬəʺɭᾚή☻ɑɋɌᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶᶽɂ☻ʨᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʫɂʻʎʤɂʺ☻ʵɱʶɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʊʫ☻ɑᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʙɄʱʫʺ☻ᵷ☻ʨʠᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺᶽɂ☻ʗᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʙʻᶽɂ☻ʭ˄ɭᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʚɓ☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻

.(☻ɒɄˈɇɄɡ˄ȹ☻ᵷ☻ɒɄˈɋʦɵ☻ᵷɆɄɋɵȵ☻) 

-ŋ .ɄẛṨʕ☻ʃʙɄʱɕʤɂ☻ɏʯɂʻɟ☻☻ɲɂɱɇȹ☻˂Ịʍ☻ṕḛʝṔḘʤɂ☻ʏʫ☻ɑʦʠɺᶽɂ☻ɑʑɄˈɽ 

-o .ʨʠɺᶽɂ☻ʗʙʻʬʦʤ☻ˌȽɄẛṧʤɂ☻ˍỈɄɛᶽɂ☻ʨᾚήɂ☻ɑʑɄˈɽ 

-ɔ ☿☻ˍẺɂɭɇᶼ☻ȵɭɋᶽɂ☻ʪɂɭɪɕɵɂ☻ɑʦʠɺʬʦʤ☻ʢ̒ʦᾚήɂ☻rʫ☻rʟʬʫ☻ɬɭʍ☻Ṕḗʝȵ☻ɭ̍ʤ̒ɓ☻̱ 

-ᴖ ☻.☻ʮḛɉɰɭɕʑɂ☻ɑ̍ʚɇ☻ʨɋʙ☻rʫ☻Ʉyʬ̂̒ʚɓ̋☻ɄẛṥɺʙɄɦʫ☻ʭə☻rʫ̋☻ʢ̒ʦᾚήɂ☻ʀɱʍ 
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 ȻɬɄɋᶽɂ☻ɒɄˈɡˈɓɂṔḘɵᶸ☻ʺȵ☻☻)☻ɑˈʍɂɭɇᶼInventive Principles☻☻
ᴮ
Ʉ̍ʍɂɭɇȹ☻

ᴮ
ɂȲɭɋʫ☻ʮ̒ʎɊɰȵ☻:()k(☻

ᴮ
Ʉɽᶚɪɕɵɂ☻ʨɛʬɓ

ɩᴜ☻ɒɂȲɂṔḗʤ☻
ᴮ
Ʉ̍ʦ̍ʦɦɓ☻

ᴮ
Ʉ̍ȼɂɱʚɕɵɂ.☻ʌɂṔḘ 

Ě¦bjÞa@pbďvďma6®ĝa@Čc@ēďèa§iģa@Z@ĝbÛgM 
/oᵎk☻ʭ̍ɶʚɕʤɂ☻/ɑȼɳɡɕʤɂ☻ȵɭɋʫ☻ɳ̂ɱɓ☻ɐɰ̋ɬ 

/oᵎm☻ɼᶚɪɕɵᶸ☻/☻ʨɾʖʤɂ☻ȵɭɋʫ 

/oᵎŋ☻ʮɄʠᶽɂ☻ʳɶɦɓ☻☻/☻ʮɄʠᶽɂ☻ɭˆʻɡɓ☻ʺȵ☻ɑˈʯɄʠᶽɂ☻ɑˈʦɦᶽɂ☻ɑˈʍʻʱʤɂ 

/oᵎo☻☻☻ʨəɄʬɓ☻ᶚʤɂ☻/ʛɵɄʱɓ☻ᶚʤɂ☻ȵɭɋʫ 

/oᵎɔ☻☻☻ʇɉɱʤɂ☻/ɣʫɭʤɂ☻ȵɭɋʫæ☻ʏʬᾒήɂ 

/oᵎᴖ☻☻☻ɭɋʫɑˈʫʻʬʎʤɂ☻ȵ 

/oᵎᴗ☻☻☻Ȳɂʻɕɥᶸ☻/ɻˉɺʎɕʤɂ☻ȵɭɋʫ 

/oᵎp☻☻☻ɑʯɲɂ̒ʑɂ☻ɐ̒ʚʤɂ☻ȵɭɋʫ 

☻t/oᵎ☻☻☻☻☻ɑʚɋɶᶽɂ☻ɒɂȲɂɱɟᶼ☻/ɬɄʂᶽɂ☻˃ɭˈʸʬɕʤɂ☻ʨʬʎʤɂ 

ᵏᵎ/oᵎ☻☻ˍỊɋʚʤɂ☻ʨʬʎʤɂ☻ȵɭɋʫ 

ᵏᵏ/oᵎ☻☻☻☻☻ʛɋɶᶽɂ☻ɭˈɵʻɕʤɂ☻ȵɭɋʫ 

ᵏᵐ/oᵎ☻☻☻ɭyᾒήɂ☻̱☿☻˃̋Ʉɶɖʤɂ☻/r˄Ʉɋɕʤɂ☻ʨ̍ʦʚɓ☻☻ȵɭɋʫ 

ᵏᵑ/oᵎ☻☻☻ɷʟʎʤɂ☻/☻ɏʦʚʤɂ☻ȵɭɋʫ 

ᵏᵒ☻/ᵒᵎ☻☻ʫȲɄʱɦʯᶸʺ☻ɱˆʻʠɕʤɂ☻ȵɭɋ 

ᵏᵓ/oᵎ☻ɑʯ̋ɱʑɂ☻̋ȵ☻ɑ̍ʫɄɦ˄ɭʤɂ☻☻ȵɭɋʫ 

ᵏᵔ/oᵎ☻☻☻☻☻☻☻ɑʅɱʖᶽɂ☻ʺȵ☻ɑˈȼɳᾒήɂ☻ʢɄʬʍᶻ☻ȵɭɋʫ 

ᵏᵕ/oᵎ☻☻☻ɱɩᶺ☻ɭʎɋʤɂ☻ȵɭɋʫ 

ᵏᵖ/oᵎ☻☻☻Ɇɯɇɯɕʤɂʺ☻ɲɂṕḘʶᶸ☻ȵɭɋʫ 

ᵏᵗ/oᵎ☻☻☻☻☻☻☻☻☻ʏʆʚɕʑɂ☻˃ṔḘʖʤɂ☻ʨʬʎʤɂ☻ȵɭɋʫ 

ᵐᵎ/oᵎ☻☻☻ɐɱʬɕɶᶽɂ☻ɐɭȼɄʖʤɂ☻/ɭˈʖᶽɂ☻ʨʬʎʤɂ☻ȵɭɋʫ 

 

ᵐᵏ/oᵎ☻☻☻ɳʖʚʤɂ☻/ʏˇɱɶʤɂ☻ʌɄʕɭʯᶸ☻ȵɭɋʫ 

ᵐᵐ/oᵎ☻☻☻Ỉȹ☻ɰɄʂʤɂ☻ʨˆʻɦɓ☻ȵɭɋʫ☻˂ʏʕɄʯ 

ᵐᵑ/oᵎ☻☻☻ɑʎɟɂɱʤɂ☻ɑ˄ɯʒɕʤɂ☻ȵɭɋʫ 

ᵐᵒ/oᵎ☻☻☻☻ɑʅɄɵʻʤɂ☻ȵɭɋʫ 

☻mɔ/oᵎ☻☻ɑˈɓɂɯʤɂ☻ɑʫɭᾟήɂ☻ȵɭɋʫ 

ᵐᵔ/oᵎ☻☻☻ᾢὈʲʤɂ☻ȵɭɋʫ 

ᵐᵕ/oᵎ☻☻☻ɑɾˈɩɱʤɂ☻ʨȼɂɭɋʤɂ☻ȵɭɋʫ 

ᵐᵖ/oᵎ☻☻☻ʠˈᶽɂ☻ʃˆʻʎɕʤɂ☻ȵɭɋʫˌʠˈʯɄ 

ᵐᵗ/oᵎ☻☻☻ˌȽɂʻʸʤɂ☻ʺȵ☻ˌȽɄᶽɂ☻ȲɄʱɋʤɂ☻ȵɭɋʫ 

ᵑᵎ/oᵎ☻☻☻ɑʚˈʙɱʤɂʺ☻ɑʯɱᶽɂ☻ɑˈɺʑᶸ☻ȵɭɋʫ 

ᵑᵏ/oᵎ☻☻☻ɑˈʫɄɶᶽɂ☻/ɐɯʕɄʱʤɂ☻ɬɂʻᶽɂ☻ȵɭɋʫ 

ᵑᵐ/oᵎ☻☻☻ ʮ̒ʦʤɂ☻Ṕḛ̍ʒɔ☻ȵɭɋʫ 

ᵑᵑ/oᵎ☻☻☻ɷʰɄɡɕʤɂ☻ȵɭɋʫ 

ᵑᵒ/oᵎ☻☻☻ʌɄɟṔḘɵᶸ☻(ὃỲḴᶚɕʤɂ)☻ɭˈɡɕʤɂʺ☻ɯɋʱʤɂ☻ȵɭɋʫ 

ᵑᵓ/oᵎ☻☻☻ɿȼɄɾᾟήɂ☻Ṕḛˈʒɔ☻ȵɭɋʫ 

ᵑᵔ/oᵎ☻☻☻ʚɕʯɂ☻ȵɭɋʫɑˈʦɥɱᶽɂ☻ʢɄ 

ᵑᵕ/oᵎ☻☻☻ ˃ɰɂɱᾚήɂ☻ɬɭʬɕʤɂ☻ȵɭɋʫ 

ᵑᵖ/oᵎ☻☻☻ɑˆʻʚʤɂ☻ɒɂɭɶʝȸᶽɂ☻ȵɭɋʫ 

ᵑᵗ/oᵎ☻☻☻☻☻ʨʫɄᾟήɂ☻ʻᾒήɂ☻ȵɭɋʫ 

ᵒᵎ/oᵎ☻☻☻ɑɋʝɱᶽɂ☻ɬɂʻᶽɂ☻ȵɭɋʫ 
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Ě¦bjÞa@®ĝa@Čcpbďvďma6@ēďèa§iģa@Z@þď·ñnübiM@

Segmentation

☻ᶚɇɄᴬʙ☻ʮɄᴬʞ☻ɂɮȹʺ☻ɏᴬˈʝṔḘʤɂʺ☻ʡᴬʖʦʤ☻ᶚɇɄʙ☻ʪɄʊʱʤɂ☻ɂɯʶ☻ʨʎɟ☻ʺȵ☻ɑʦʚɕɶʫ☻Ȳɂɳɟȵ☻˂Ỉȹ☻ȲὃỲḵʤɂ☻ʭˈɶʚɓ☻ʻʶ☻ʵɄʱʫʺ

.☻ʭˈɶʚɕʤɂ☻ɐɬɄˆɳɇ☻ɑʦʠɺᶽɂ☻ʨɦʯ☻ɄʱʯȺʕ☻ᶚɽȵ☻ʭɶʚʫʺ☻ʡʖʦʤ

¶  

¶ 

¶ 

 

ɂ-ɱʒɽȵ☻ɒɄʊʕɄɦʫ☻˂Ỉȹ☻Ʉyɶʖʯ☻ʭɶʚɓ☻̓Ṕḗʟʤɂ☻ʢ̋ɭʤɂ. 

-m☻Ʉʶɭᴬᴬʱʍ☻ɒᶗɄᴬᴬɾɓᶸ☻ɑʝɱᴬᴬɺʤɂ☻ɗᴬᴬʯɄʠʕ☻ʨᴬᴬˈʬʎʤɂ☻ɄẛẄṔḘᴬᴬɺ˅☻ʳᴬᴬʟʬʫ☻ʭˈᴬᴬʙ☻˂ᴬᴬỈȹ☻ɐȵɳᴬᴬɡʫʺ☻ɑʬᴬᴬɶʚʫ☻ʢɂʻᴬᴬᾒήɂ☻ʳᾚᴬᴬὉ☻ɑᴬᴬʙɄʆɇ

☻ɒɄᴬᴬʙɄʆɇᵏᵎᵎ☻̋ᵓᵎ☻AAʚʕ☻ɑᴬᴬɟɄᾚήɄɇ☻ɑᴬᴬʙɄʆɋʤɂ☻Ȳɂɱᴬᴬɹ☻ʨᴬᴬˈʬʎʤɂ☻˂ᴬᴬỊʍ☻ʨʸᴬᴬɶˉʤ☻ʭˈᴬᴬɶʚɕʤɂ☻ȵɭᴬᴬɋʫ☻ˍỊ˄Ʉᴬᴬɉʻʫ☻ɒɱᴬᴬʸʉ☻Ʉᴬᴬᶽʺ☻ᵷ☻ʇ

☻ɐṔḛʒAAɽ☻ʮḛɓɂɱAAʝ☻̱AA☿☻ɄAAẛẃ̒ʦʎɡ˄☻ʭAAə☻ɑAAʝɂ̒ʕ̋☻ɰɄAAʂɩ☻ʮḛʍɰɂɳAʑAɂ☻rAAʫ☻ɰɄAAɡɕʤɂ☻☻ʮ̋ṔḘAAɺ˅☻ɰɄAAʂᾟήɂ☻ʘ̒ᴬAɶɈ☻☻.☻ɄʁɭÂAɱɓ☻ὃAAỮʤɂ

.☻ɐṔḛɋʟʤɂ☻ʳʫ☻ᶗɭɇ 

-ŋʫ☻ʨAAAᾚή☻☻ɱʒAAAɽȵ☻ʪɄAAAɶʙȵ☻˂AAAỈȹ☻ʭyAAAɵᴜ☻ɑAAAȼɳɡɓ☻ʭAAAɓ̋☻ɂɭAAAɟ☻ɐṔAAAḛɋʝ☻ɄʁɰɄʎAAAɵȵ☻ɗAAAʯɄʞ☻ʭyAAAɵz☻ʪɭᴬᴬᴬʍ☻ˍᴬᴬᴬỘʺ☻ɑᴬᴬᴬʱˈʎʫ☻ɑʦʠᴬᴬᴬɺ

☻ɒɄʞɱAAAAɺʤɂ☻rAAAAʫ☻ɑʝɱAAAAɺʤ☻ʭyAAAAɶʤɂ☻ʮɄAAAAʞ☻ɂɮȺAAAAʕ☻ʭyAAAAɵɂ☻ʜᶚɕAAAAʫɂ☻ɑʤ̒yᴬAAAɵ̋☻ɐṔAAAAḛɋʟʤɂ☻ɐɰɄAAAAɶᾟήɂᵐᵓᵎᵎ☻☻˂AAAAỈȹ☻ɞɄAAAAɕɦɕʕ☻ʢɄÂAAAɰ

ᵐᵓᵎᵎᵎ☻☻☻.ɑʦʠɺᶽɂ☻ʵɯʶ☻ʨɦɕʕ☻ʪɄɶʙȵ☻ɑɶʬɩ☻˂Ỉȹ☻ɗʬɶʙʺ☻ɒȵɳɟ☻ɂɮȹ☻Ʉʫȵ☻ʇʚʕ☻ʭʸɵȵ☻ɱɺʍ☻Ȳɂɱɺʤ 

☻o-☻ɂɰȵ☻ɂɮȺAʕ☻ὃỲAṌɂɰz☻rAʫ☻ɐṔAḛɋʝ☻ʏAʆʙ☻ʮ̒Aʠʦɕʬ˄☻ɰɄAɡɕʤɂ☻ʃʎɈ☻ὃỲṌɂɰz☻ʏʆʙ☻ʭ̍ɶʚɓ☻ʮ̒Aɉɳʤɂ☻ʮ̋ɭAɡ˄☻ᶗ☻ɄAyʎ̍ɇ☻ɂ̋ɬ

☻ɑɥɄAAAɶʑɂ☻ʮ̒AᴬAʠɓ̋☻ɒᶗɄÂAAɰ☻ɐɱAAAɺʍ☻̋ȵ☻ʮḛʤɄÂAAɰ☻ṔAAAḘʑɂ☻ʀɱAAAʎ˅☻ɄAAAʬɉɰ̋☻m☻ɭAAAʙ☻ɄʁɭAAAʎɊ̋☻Ʉyʬ̍AAAɶʚɓ☻ʨAAAᾚήɄʕ☻ʏAAAɊɱʫ☻ṔAAAḘʫ☻ʮ̒AᴬA̍ʦʫ

.Ṕḙʝȵ☻̋ȵ☻ʮḛʎɊɰȶɇ☻ṔḘʑɂ☻ʏ̍Ɍ˄ 
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Extraction

☻ʵɄʱʫʺ☻ɐɭ̍ʖʫ☻ȲɄ̍ɹȵ☻ɐɬɄ̂ɲ☻ᵷ☻ɰɱʂʦʤ☻ɑɋɌɶʑɂ☻ɄyʂʎɈ☻̋ȵ☻ɒɄʯ̒ʠʑɂ☻ʨɾʕ.☻̓ɱɩȵ☻ɒɄʯ̒ʠʬʝ☻ʪɄʊɦʦʤ 

× 

.k .☻ɑʝɱɺʦʤ☻ɱȼɄɶɩ☻ɏɌɶ˅☻˃ɯʤɂ☻ʗʉʻᶽɂ☻ʨɾʕ 

.m .☻ɫɋʆʤɂ☻ʨɋʙ☻ɏȼɂ̒ɺʤɂ☻rʫ☻ɲɱʤɂ☻ɑ̍ʚɦɓ 

.ŋ .☻ɒɄ̂ɱʟɶʤɂ☻Ʉẛṧʫ☻ʢ̒ɾʖʫ☻ɗ˄ɂɭʤɂ☻ɑʬʎʅz 

.o ɂɑʤɂɲ☻☻ɴɰɂɭʑɂ☻rʫ☻Ʉɾʎʤɂ.ɏʤɄʆʤɂ☻ɑˈɶʖʯ☻ʳɶɦɕʤ 

.ɔ .☻ʪɄɶɟz☻̱☿☻ɘɭɦ˄☻̒ʁ☻Ʉʬʝ☻ʮ̒ʁɭʤɂ☻ʨɾʕ 

.ᴖ .ɞɄʍɲʐ☻ʨʚ̍ʤ☻ʗ̍ʟʑɂ☻rʍ☻ɻɬɄʎɈȵ̋☻ɰ̒ʅɄʑɂ☻ʨɾʕ☻ɗʦ̍Ɍɶʤɂ☻ʌ̒ʯ☻ʗ̍ʟʑɂ 
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Local Quality 

☻ʡʖʦʤ☻ᶚɇɄʙ☻ʮɄʞ☻ɂɮȹʺ☻ɏˈʝṔḘʤɂʺ☻ʡʖʦʤ☻ᶚɇɄʙ☻ʪɄʊʱʤɂ☻ɂɯʶ☻ʨʎɟ☻ʺȵ☻ɑʦʚɕɶʫ☻Ȳɂɳɟȵ☻˂Ỉȹ☻ȲὃỲḵʤɂ☻ʭˈɶʚɓ☻ʻʶ☻ʵɄʱʫʺ

.☻ʭˈɶʚɕʤɂ☻ɐɬɄˆɳɇ☻ɑʦʠɺᶽɂ☻ʨɦʯ☻ɄʱʯȺʕ☻ᶚɽȵ☻ʭɶʚʫʺ 

 

 

 

 

.k .☻☻ʨȼɄɵ̒ʤɂ☻ɻɯʁ☻̱☿☻ɬɭɡ˄☻ɑʬʊɕɦʫ☻ɷ̌ɰɭɓ☻ɏ̍ʤɄɵȵ 

.m .☻r˄ṕḚɇ☻ɬ̒ʙ̋☻rɶɥȶɇ☻ɐɰɄ̍ɶʤɂ☻ɑȾɋʎɔ 

.ŋ ☻ʃʎɈ☻ʨʬʎ˅☻ʨʚɛʤɂ☻ʳʫ☻ɿʦɪɕʦʤʺ☻ᵷɑʦˈʚəʺ☻ɐṔḛɛʝ☻ɐɭʍ☻ɒɂʺɬȵ☻ʨʬɦ˄☻ɰɄɡʱʤɂ.ʨʬʍ☻ʳʫ☻Ṕḙʝȶɇ☻ʪʻʚɓ☻ɬɭʎʤɂ 

.o .☻ɰṕḛʤ☻ʌɄʎɹ☻ʹˈʕ☻ɧȼɂɱɺʤɂ☻ɏˈʦʚɓ☻ɲɄʸɟ 
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Asymmetry

- 

- 

-  

- .☻ʨəɄʬɕʤɂ☻ɑʬɵ☻ɭʚʖɓ☻ɝ̍ɦɇ☻ᵷ☻̓ɱɩȵ☻ɑʤɄɥ☻˂Ỉȹ☻ʨəɄʬɕʤɂ☻ɑʤɄɥ☻Ṕḛ̍ʒɔ 

-  ᴜ☻ɑɟɰɬ☻ɐɬɄ̂ɲ☻˂Ịʍ☻ʨʬʎh☻ɄɦʯȺʕ☻ɄɶhɄɡɕʫ☻Ṕḛʑ☻ʨɽz ☻̱☿☻ʮɄʞ☻ɂɮȹ.☻ɷʰɄɡɓ☻ 

 

.k ʤɂ☻ɒɂɰɄAAʅɟ☻rAAʬ˄z ☻̱ẠɰɄAAᾟήɂ☻ɏAAʯɄᾒήɂ ᶗ☻̱ỊɩɂɭAAʤɂ☻rAAʫ☻ʌɱAAɵȵ☻ʨAAʞȴɕ˄☻ɒɂɰɄ̍AAɶ☻☻ɄA̒ʁAɦʯ̋...☻ɑʖAAɽɰɜɄɇ☻́AAʝɄʠɕɥ

☻ɻṔḛʑ☻rʫ☻ɑʯɄɕʫ☻ɭɹȵ☻rʬ˄z ☻̱ẠɰɄᾟήɂ☻ʭɶʚʤɂ☻ʨʎɡ˄☻́ɕʍɄɦɽ☻ɭɦʍ☻ʡʤɯʤ☻. 

.m ☻ʹᴬᴬᴬᴬˈʦʍ☻ʨɩɭᴬᴬᴬᴬɓ☻ᵷ☻ɑʦʠᴬᴬᴬᴬɺᶽɂ☻ʨᴬᴬᴬᴬᾚίʕ☻ɑᴬᴬᴬᴬɶʰɄɡɕʫʺ☻ʇᴬᴬᴬᴬʚʕ☻ɐɭᴬᴬᴬᴬɥɂʺ☻ɤɱᴬᴬᴬᴬɹ☻ɑᴬᴬᴬᴬʚˆɱʆɇ☻Ɇᶚᴬᴬᴬᴬʆʤɂ☻ʏᴬᴬᴬᴬʫ☻ʨᴬᴬᴬᴬʫɄʎɕ˄☻ʭᴬᴬᴬᴬʦʎᶽɂ

☻ʃᴬᴬᴬᴬʎɈ☻ɆᶚAAAAʆʦʤ☻˃̋ɱAAAAɓ̋☻Ȳ̋ɭAAAAẛẀ☻ɤɱAAAAɺʤɂ☻ɐɬɄAAAAʍȹ̋☻ʮḛʙ̒AAAAʖɕʑɂ☻ɆᶚAAAAʆʦʤ☻ɤɱAAAAɺʤɂ☻ɑAAAAʚ̂ɱʅ☻ṔAAAAḛ̍ʒɕɇ☻ɷhɄAAAAɡɓ☻ᴜ

ɱɩȳ☻˂Ỉȹ☻ʨɾʕ☻ʳʫ☻ʺȵ☻ʔɄʎʂʤɂ☻. 

.ŋ ☻ᶗ☻ʨᴬᴬʎɡʯ☻ɑʦʠᴬᴬɺᶽɂ☻ʵɯᴬᴬʶ☻ʨᴬᴬᾚίʕ☻ʃʎɋᴬᴬʤɂ☻ʏᴬᴬʫ☻ʨʞɄᴬᴬɺʫ☻ʵɭᴬᴬʱʎʕ☻ʨᴬᴬʫɄʎɕʤɂ☻ɷʖʱᴬᴬɇ☻ʹᴬᴬˈʖʉʻʫ☻ʏᴬᴬʫ☻ʨᴬᴬʫɄʎɕ˄☻ɱ˄ɭᴬᴬʫ

ʤɦɂ̋☻ɑ̍AAɾᾟὊʤɂ☻̱AA☿☻ɑA˄Aɬɱʖʤɂ☻ʘ̋ɱAAʖʤɂ☻ɐɄAAʍɂɱʑ☻ᵷ☻ʮḛʖʉ̒Aᴬʑɂ☻ʏAAʫ☻ʨAAʫɄʎɕʤɂ☻̱AA☿☻ʨAAəɄʬɓ☻ɒᶗɲɄᴬᴬʱɓ☻ˌᴬᴬʆʎˈʕ☻ɑˈᴬᴬɶʖ

.☻ʳˆɱɩȶɕᶽɂ☻ʳʫ☻Ṕḗʝȵ 
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ïCombining 

- ʛˆɱʅ┘ʳʍ┘ɒᶚʟɺᶽɂ┘ʨɥ┘ɑˈʯɄʠʫȹ┘ȲɄˈɹᶻ┘ʮḛɇ┘ˌʰɄʫɳʤɂ┘ʺȵ┘ˌʰɄʠᶽɂ┘ʇɉɱʤɂ 

┘ɐɰ̋Ʉɡɕʫ┘̋ȵ┘ɑẛẀɄɺɖʫ┘ʢɄʬʍȶɇ┘ʪ̒ʚɓ┘ὃỮʤɂ┘ɑʬʊʯz┘̋ȵ 
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Universality

☻ʨʚɕʤ☻ɐɭɥɂ̋☻ɑʖ̍ʉ̒ɇ☻ʪɄ̍ʚʤɂ☻rʫ☻ᶗɭɇ☻ɐɭɥɂ̋☻ɑʬyʫ☻rʫ☻ᶗɭɇ☻ʪɄyʫ☻ɐɭʎɈ☻ʪɄ̍ʚʤɂ☻˂Ịʍ☻ɂɰɬɄʙ☻ʪɄʊɦʤɂ☻ʭ̍ʬɾɓ

.☻ʗȼɄʉʻʤɂ☻ʵɯʶ☻ɑ˄ɬȶɕʤ☻ɭ˄ɭɟ☻ɭʯɄɶʫ☻ʪɄʊʯ☻ʪɂɭɪɕɵᶗ☻ɑɟɄᾚήɂ 

 

.k ☻ʨ̍ʬɡɕʤɂ☻ɬɂ̒ʫ̋☻ɰ̒ʆʎʤɂ☻ʏ̍ɇ☻ʢɄɩɬȵ☻ʭɓ☻ᵷ☻ɒɄʎ̍ɋʑɂ☻ɐɬɄ̂ɳʤ̋☻ɑ̂̋ɬz☻ʏ̍ɋʤ☻ɒɄ̍ʤɭ̍ɾʤɂ☻. 

.m  ̋☻ʨȼɄɵɱʤɂ̋☻ɱ̂̒ɾɕʤɂ☻ʗȼɄʉ̋☻ɐɬɄ̂ɲ☻ᵷ☻ɣ̂̋ṔḘʦʤ̋☻ɒɄʑɄʠʬʦʤ☻ʢɂ̒ᾒήɂ☻Ʉʶʻɦʯ☻. 

.ŋ .ɱ̂ɱɶʤ☻ʢ̒ɦɕ˄☻ὃỲḲɱʝ☻ʗȼɄʉ̒ʤɂ☻ɬɭʎɕʫ☻ʮ̒ʠ˄☻ɘɄəz☻ʃʎɈ 

.o .☻ɑʍɄʬɵ☻ɑʕɄʁȹ☻ʭɓ☻ᵷ☻ɱɓʻˈɋʬʟʤɄɇ☻ɼɄᾟήɂ☻ɴʺɄᶽɂ 
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Nesting

☻ȲὃỲḴ☻ˍ☿☻ȲὃỲḴ☻Ȳɂʻɕɥɂ☻ʺȵ☻ȲὃỲḴ☻ʨɩɂɬ☻ȲὃỲḴ☻ʏʁʺ☻ʺȵ☻ɱɩȵ☻ȲὃỲḴ☻ˍ☿☻ʮḛʎʫ☻ȲὃỲḴ☻ʛˆɱʅ☻ʳʍ☻ɒᶚʟɺᶽɂ☻ʨɥ☻ɑˈʯɄʠʫȹ

.ɱɩȳ

 

 

.k ☻ʏʱɾɓ☻ɻˉɺʎɕʤɂ☻ȵɭɋʫ☻ʪɂɭɪɕɵɄɉʺ☻ᵷ☻ʳˆɳɪɕʤɂ☻ɭʱʍ☻ɐṔḛɋʝ☻ɑɥɄɶʫ☻ɯɩȶɓ☻ɑˈʟɕɵᶚɋʤɂ☻ὃỲḲɂɱʟʤɂ

ɓ☻ɑʚˆɱʆɇʃʎɋʤɂ☻ɄyʂʎɈ☻ʘ̒ʕ☻ʏʁ̒☻. 

.m ʻ˄ɬɂɱʤɂ☻ʨʖʙȵ☻ɂɮȹ☻ʗ̂ ɡ̒ɓ☻̱☿☻ʨɩɭ˄☻ɐɰɄ̍ɶʤɂ☻̩Ƚɂ̒ʁ. 
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Counter Weight

.ɱɩȵ☻ȲὃỲḴ☻ʏʫ☻́ɡʫɬ☻̋ȵ☻́ʆɉɰ☻ʢᶚɩ☻rʫ☻ʮḛʎʫ☻ȲὃỲḴ☻ɑ̂̒ʚɓ☻. 

 

 

 

.k ɱ̂˄☻ɏ̂ɰɭɓ☻ɳʝɱʫʹɶʖʯ☻ɰɄʸɹȹ☻ɭ☻ɳʝɱʑɂ☻ɂɯʁ☻̓̒ʚɕ̍ʕ☻ὃḒʤɄʍ☻Ɇɰɭʫ☻ɱʂɦ˄☻ʤ́☻Ɇɰɭʑɂ☻ɂɯʁ☻ʪ̋ɭʙ☻ɏɌɶɈ 

.m ɏʦʚɦɓ☻ʮȵ☻rʟʬʫ̋☻ɑʎ̌ɱɵ☻ʘɄɋɶʤɂ☻ɒɂɰɄ̍ɵ☻ɑɦɦɟz☻ɄẛṨʤȹ☻ʔɄʂɓ☻ɑʯɲɂ̒ʫ☻ʨʬʎʦʕ☻ɑʍɱɶʤɂ☻ɏɌɶɈ 

.k ʳ̂ɰ̒yᴬAAAAɺʫ☻ʮḛɉɰɭAAAAAʫ☻̋ȵ☻ʮḛAAAAAɋʍᶗ☻ʏAAAAAʫ☻ɭAAAAAʙɄʎɕɓ☻ɑA˄AAAAɭʯz☻ʃᴬAAAAʎɈ☻☻̋ȵ☻́AAAAAɓɂɰɄyʬɇ☻Ʉẛẃ̋ɭAAAAAʚɕʖ˄☻ɂ̒ʯɄAAAAAʞ☻ɐ̒AAAAAʙ☻ʭAyAAAAʤ☻̩AAAAAʆʎ̍ʤ

ʹɓɱʸɺɈ☻Ʉʬʶᶚʝ☻ʺȵ. 

.m ɑʫfʤ☻ɑʬyʫ☻Ʉ˄Ʉʂʙ☻ʮ̒ɦɌɕ˄☻ʮḛᾚὉɱʑɂ☻ʃʎɈ☻ʹ̍ɶʕɄɦʫ☻ʪɄʫȵ☻́ʯɲɂ̒ɓ☻ʋʖɦɓ☻ɐ̒ʙ☻ɑʕɄʁȹ☻ʨɟɂ☻rʫ 

.ŋ ˂AAAAAỊʍ☻ɭʍɄAAAAAɶɔ☻ɒᶚAAAAAʊʫ☻ʘɄɋAAAAAɶʤɂ☻ɒɂɰɄ̍AAAAAɵ☻ʪɭɪɕAAAAAɶɔ☻ʏᴬᴬᴬᴬᴬʫ☻ɑᴬᴬᴬᴬᴬʚˆɱʆʤɂ☻ɷᴬᴬᴬᴬᴬʖʯ☻ʡʤɯᴬᴬᴬᴬᴬʝʺ☻ʏˇɱᴬᴬᴬᴬᴬɶʤɂ☻ʗᴬᴬᴬᴬᴬʙʻɕʤɂ☻☻ʜʻᴬᴬᴬᴬᴬʠᶽɂ

ʀɰfʤ☻́ʅ̒ɋʁ☻ɭɦʍ☻̩ȽɄʂʖʤɂ☻. 
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Prior Counter Action

☻ɻɯʁ☻ɑ̍ɌʯɄɟ☻ɰɄəȳ☻́ʤ☻ʮ̒ʠ˄☻ʨʬʍ☻˃ȵ☻ʨʬʎɔ☻ɄʫɭɦʍɑˈɡˈɓɂṔḘɵᶸ☻ɒɄˈɋʦɶʤɂ☻ʳʫ☻ɿʦɪɕɓ 

(ɑ̍ɌʯɄɟ☻ɰɄəȳ☻ɑ̍ɋʦɵ☻ɰɄəȳ☻́ʤ☻ʮ̒ʠ˄☻ʮȵ☻Ʉɦʁ☻ɑʙɰɄʖʤɂ☻ɑʫᶚʎʤɂ☻ɂɮɂ) 
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Prior Counter

ʡʤɯʤ☻ɑɟɄᾚήɂ☻ʨɋʙ☻ʪɄʊʱʤɂ☻ˍ☿☻ɒɂṔḛˈʒɔ☻Ȳɂɱɟȹ

 

.k ɴɰɂɭAʑAɂ☻̱AA☿☻ʪɂɱA˄A☻ɄAAʫ☻˂AAỊʍ☻ɰ̒AAʫz☻ṔḛAAɶɔ☻ʮḛAAʬʦʎʑɂ☻ɭAAɥɂ☻ɏA̍Aʒɕ˄☻ɄʫɭAɦAʍ̋☻ʢ̋ɭAAᾒήɂ☻ɝA̍Aɥ☻rAAʫ☻☻ὂỲAAṌ̒ʕ☻ʜɄAʁɦA☻ʮ̒AʠA˄

ʡAAAʤɮ☻ʨAAAɾɦ˄☻ɄAAAʫ☻ɂɰɬɄAAAʯ̋☻ʨAAAʬʎʤɄɇ☻ʜɄAAAɋɓɰɂ̋☻ȵɭᴬᴬᴬɋᶽɂ☻ɂɯᴬᴬᴬẛẀ☻ʡᴬᴬᴬʤɮ☻ˍᴬᴬᴬ☿ᶚɕʤʺ☻ɰɄAAAʊɕʯᶚʤ☻ʢ̋ɭAAAɟ☻ʏAAAʁ̋☻☻ˍᴬᴬᴬỊɋʙ☻ʨᴬᴬᴬʬʍ☻ɂɯᴬᴬᴬʶʺ☻

˄ɭᶽɂ☻ʹʎʂ˄☻ɝˈɥ☻ɱ☻ʡʤɯʤ☻ɑɟɄᾚήɂ☻ʨɋʙ☻ɑʱɶʤɂ☻ɑ˄ɂɭɇ☻ˍ☿☻ɱyɹ☻ɭʎɈ☻́ʚ̍ɋʆɓ☻ȵɭɋ˄☻Ʉʬɉɰ̋☻. 

.m ʭẛṧʫ☻ʨʞɄɺʫ☻ʨɾɦ˄☻ᶗ☻ɒɄ˄ɭɕʱᶽɄɇ☻ʮḛʦᾒὈᶽɂ☻ɄɋʤɄʑ☻ʨˈᾒὈɖʤɂ☻ʮḛʯɂʻʙ☻ʏˈʬᾒίʤ☻ʏʁʻ˄☻ɄʅɄˈɕɥɂ☻ʳʟʤʺ☻. 
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Cushion in Advance

ʤɂ☻ɂɯʁ☻ɑʤɂɲɟ̋☻ɄẛẀ☻ʛɛʯ☻ᶗ☻ɑʬʊʯz☻̋ȵ☻ȲɄ̍ɹz☻ʃʎɈ☻ɰɄəʌ☻rʫ☻ʗʖɪɓ☻ὃỮʤɂ☻ɒɄʅɄ̍ɕɥᴜ☻ʃʎɈ☻ʨʬʎh☻ɰ̒ʎɺ

ɄẛẂʺɭɥ☻ʏʙʻɕᶽɂ 
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Equipotionvality

☻r˄Ʉɋɕʤɂ̋☻ɒɂṔḛ̍ʒɕʤɂ☻ɻɯʁ☻ɐṔḙʝ☻rʫ☻ʨʦʚ˄☻̱ỈɄɕʤɄɉ̋☻ʜɄɉɰʐ☻˂Ỉȹ☻˃ɬȸɓ☻ʪɄʊʯ☻̋ȵ☻ɑȾ̄ɇ☻˃ȵ☻̱☿☻ɐɱʬɕɶʑɂ☻ɒɂṔḛ̍ʒɕʤɂ

(☻ʘ̋ɱʖʤɂ☻ʨ̍ʦʚɓ)ɐɭɥɂ̒ʤɂ☻ɑʍ̒ʬɡʑɂ☻ʮḛɇ☻☻(ʘ̋ɱʖʤɂ) 

Equipotionvality

.k ɆɰɄʚɕʫ☻ʗɽ☻ʨʞ☻ʮ̒ʠ˄☻ɝ̍ɦɇ☻ʢ̒ɾʖʤɂ☻ʏ̌ɲ̒ɓ☻(ʨɾʖʤɄɇ☻ɑ̡̍ɶʤɂ☻ʘɰɂ̒ʖʤɂ☻ʨ̍ʦʚɓ)☻Ʉ̍ʬʦʍ̋☻Ʉ̡̍ɵ 

.m ɑˈɥɄʱʤɂ☻ʳʫ☻ʮḛʬʦɶᶽɂ☻ʮḛɇ☻ʳ˄Ʉɋɕʤɂʺ☻ɒʺɄʖɕʤɂ☻ɑʦʠɺᶽɂ☻ʵɯʶ☻ʨᾚήʺ☻ʨʞɄɺᶽ☻˃ɬȸ˄☻ɭʙ☻ɑ˄ɬɄɾɕʙᶸ☻☻

ʮḛʬʦɶᶽɂ☻ʮḛɇ☻ʳ˄Ʉɋɕʤɂ☻ʨˈʦʚɕʤ☻ɐɄʞɳʤɂ☻ʀɱʕ☻. 
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Inversion

 

 

 

☻ɐɬɄʍ☻ɑʫɭɪɕɶʑɂ☻ɒɂȲɂɱɟɡʤ☻ɑɶʝɄʎʫ☻ʘɱʅ☻̋☻ɒɂȲɂɱɟȹ☻ʪɂɭɪɕɵɂ 

.k Ʉʱˈʤȹ☻ˍỘ☻ˌɔȶɓ☻ʘɂʻɵᶠʤ☻ɆɄʶɯʤɂ☻ʳʫ☻ᶗɭɇ☻ʏˇɱɶʤɂ☻ʨˈɽʻɕʤɄɇ 

.m ɳ̂ɱɓ☻ɐɰ̋ɬ☻ɯɩȵ☻rʫ☻ᶗɭɇ☻☻Ʉˈʫʻ˄☻ɆɄʶɯʤɂʺ☻ɑʍɄʙ☻ˍ☿☻ɗɦʤɂ☻Ṕḗʍ☻Ʉɦɓ̒̍ɇ☻̱☿☻Ʉɦ̍ʤȹ☻̩ɔȶɓ☻ɳ̂ɱɓ☻ɐɰ̋ɬ 

.ŋ ʨɾʖʤɂ☻ʭˈʊʱɕʤ☻ʮḛʬʦʎᶽɂ☻ʨɋʙ☻ʳʫ☻Ɇᶚʆʦʤ☻ʮḛʯɂʻʙ☻ʏʁʺ☻ʳʫ☻ᶗɭɇ☻☻ʮ̒ʎʂ˄☻r˄ɯʤɂ☻ʭʁ☻Ɇᶚʆʤɂ☻ʨʎɟ

ɑʬʊʯᶻ☻ʵɯʶ 

.o ɭ˄ṔḗɕʤɄɇ☻ɒɂɱɺᾚήɂ☻ʨɕʙ☻ɭɇɐɰɂɱᾚήɂ☻rʫ☻ᶗ☻. 

.ɔ (˃̒ɹ☻́ɋʎɽ)☻ɻɂṔḘʤ☻̱Ộ☻̩ɔȶɓ☻ɑɉ̒ʆɪʑɂ☻ɑ̂ȷɱʤ☻ɏʁɯ˄☻ɆɄɺʤɂ☻rʫ☻ᶗɭɇ. 
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Spheridality /Curvatase

 

 

 

 

☻ʪɂɭɪɕɵɂ̋☻ɑ̂̋ɱʝ☻̋ȵ☻☻ɑ̍ɦɦɦʫ☻̋ȵ☻ɑ̂ɱȼɂɬ☻̓ɱɩȶɇ☻ɑʆɶɌɦʑɂ☻̋ȵ☻ɑ̂̒ɕɶʑɂ☻̋ȵ☻ɑʬ̍ʚɕɶʑɂ☻ȲɄ̍ɹz☻ʢɂɭɋɖɵɂ

ʯ̍̋ɳʦᾚήɂ☻ɒɂɱʟʤɂ̋☻ɒɄʯɂ̒ʆɵᴜ ☻̋ɒɂɱʟɋʤɂɑ̍ʯɂɰ̋ɭʤɂ☻ɑʝɱᾚήɄɇ☻ɑʬ̍ʚɕɶʑɂ☻ɑʝɱᾚήɂ☻ʢɂɭɋɖɵɂ̋☻ɑ 

.k  ʘɱʆʤɂ☻ȲɄɦɦʯɂ☻☻.☻ɒʻˈɋʤɂʺ☻ᵷ☻Ʉʶɱˆʺɭɓʺ☻ᵷ 

.m ɐɰɄ̍ɶʤɂ☻ɒᶚᾒὧ. 

.ŋ  ʮ̋ɭ̂ɱ˄☻ᶗ☻Ʉʫɭɦʍ☻ʮḛ̍ɵɄ̍ɶʤɂ☻ʃʎɈ☻ʮḛʎʫ☻ʢɂȸɵ☻˂Ịʍ☻ɑɇɄɟᶼ☻ʢɂȸɶʤɂ☻˂Ịʍ☻ɰ̋ɭ̂̋☻ʗʦ˄☻☻Ʉʫɭɪɕɶʫ

ȲɄʱɦʯᶸʺ☻ɱˆʻʠɕʤɂ☻ȵɭɋʫ. 
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Dynamicity

 

 

 

  

ʨʬʎʤɂ☻ʔ̋ɱʉ☻ʨʂʕȵ☻ɬɄɡ˄ɟ☻ɄʁṔḛ̍ʒɔ☻rʟʬ̂̋☻ɑɕɇɄə☻ɗɶ̄ʤ̋☻ɑʝɱᾚήɂ☻˂Ịʍ☻ɐɰɬɄʙ☻ʮ̒ʠɓ☻ɝ̍ɦɇ☻ȲɄ̍ɹz☻ʭ̍ʬɾɓ. 

.̸ ШтϼϲϦЮϜ ϣЮмлЂЮ ϤыϮК йтТ ϞϦЪвЮϜ мϜ ЬϾжвЮϜ ϨϝϪϒ . 

.̹ ЬϾжвЮϝϠ сЪЯЂъ РϦϝк . 

.̺  ϝлвтЯЂϦм ϣжтϸв сТ ϤϜϼϝтЂЮϜ ϼтϮϓϦоϼ϶ϒ ϣжтϸв сТ . 
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Partial of Excession Action

☻☻ɑɋɶ̡ɇ☻Ʉʫ☻ɑʦʠɺʑ☻ʨɥ☻˂Ịʍ☻ʢ̒ɾᾚήɂ☻ʏʆɕɶɔ☻ʭʤ☻ɂɮȹᵏᵎᵎ%☻☻ʡʱʟʬ˄☻ʹʯȺʕ

ʨʙȵ☻ɑɋɶʲɇ☻Ʉʸʦɥ☻.

 

☻ʌʻʱʤɂ ʢ̋z☻:☻☻ɞɄɕɦ˄☻Ʉʬʫ☻Ṕḙʝȵ☻ʹˈʆʍȵ☻ɑʅɱʖᶽɂ☻ɒɂȲɂɱɟᶼæ☻☻ʌɄɋɹᶼæɒɂȲɂɱɟᶼ☻ˍ☿☻ɑʒʤɄɋᶽɂ 

:ˌʰɄɛʤɂ☻ʌʻʱʤɂ☻ɒɂȲɂɱɟᶼ☻ɑˈȼɳᾒήɂ☻ɑʆɶɌʫ☻ɒɂȲɂɱɟȹ☻. 

☻ʢɄɛʫ ʢ̋z ☻ʌ̒ɦʤɂ☻☻:☻ɑʅɱʖᶽɂ☻ɒɂȲɂɱɟᶼ☻˂Ịʍ☻:ʤɑʤ̋ɭʦʤ☻ʃɱ̂ʫ☻ʢ̒ɩɬ☻ʜɄɦʁ☻ʮɄʞ☻̒☻☻ʨɛʫ☻ɂɭɟ☻Ṕḛʆɩ☻ʀɱᶽɂ☻ɂɯʶʺ

 ɰ̒̍ʆʤɂ☻ɂɳʯ̒ʦʖʯɂ☻☻ᵷʪɂɭʍȹ☻ʭɕ˄☻ɝ̍ɦɇ☻ɑʅɱʖʫ☻ɒɂȲɂɱɟȹ☻ʜɄɦʁ☻ʮ̒ʠ̍ʕ☻☻ɰ̒̍ʆʤɂ☻ʏ̍ʬɟ☻ɑʎɈɄɕʫ̋☻ʨʞ☻Ṕḛyʆɓ☻ʭɕ̍ʕ☻Ʉʯ̋ɱʟʤɂ☻̋ȵ

.☻ɒɄˈʖɺɖɶᶽɂ 

☻:ɱɩȵ☻ʢɄɛʫʨȼɄɵʺ☻ɮɄʖʱɖɵɂ☻ɭ˄ɭɟ☻ɣɕʱʫ☻ʳʍ☻ʮᶚʍᶢʤ☻(ɑʅɱʖʫ).ʮ̒̂ɳʖʦɓ.☻ɐɭ̂ɱɟ.☻ʢɂ̒ɟ☻☻ɐɬɭʎɕʫ☻ʮᶚʍȹ. 

☻:ɱɩȵ☻ʢɄɛʫˁʖɺɖɶᶽɄɇ☻ɐɳʝɱᶽɂ☻ɑ˄ɄʱʎʤɄɇ☻(ɑʅɱʖʫ)ʃˆɱᶽɂ☻ˍ☿☻☻ȲὃỲḴ☻ʨʞ☻ʳʍ☻ʗɺʟʯ. 

☻:ɱɩȵ☻ʢɄɛʫ(ɑʅɱʖʫ)☻ʮḛʎʫ☻ʨʦɩ☻ɬ̒ɟ̒ʤ☻ɄẛẁɂɰɄ̍ɵ☻ʏ̍ʬɟ☻ɏᾚὈɔ☻ɒɄʞɱɺʤɂ☻ʃʍ 

.ɰ̒̍ʆʤɂ☻ɂɳʯ̒ʦʖʯɂ☻ɏɌɶɈ☻ɰ̒̍ʆʤɂ☻ʏ̍ʬɟ☻ɧɇɮ☻:ɱɩȵ☻ʢɄɛʫ 

......... 

☻ʢɄɛʫˌʰɄɛʤɂ☻ʌʻʱʤɂ☻☻ˌȽɳᾒήɂ☻:ɑɦ̍ʍ☻ɯɩȶʯ☻ɞɄᾒᾛήɂ☻ɰ̒ʂɥ☻ɭɦʍ☻ˈʖɵ☻ʨʞ☻ʳʫʨʠʤɂ☻˂Ịʍ☻ʗɺʟʯ☻ᶗʺ☻ɑʱ☻☻ʨʞ☻ʏʆɕɶ˅☻ʭʤ☻ɂɮȹ

ᶚʫɄʞ☻ɴɰɭʤɂ☻ʭyʕ☻Ɇᶚʆʤɂ☻(̩Ƚɳɟ)☻ɐṔḛɋʝ☻ɑɋɶ̡ɇ☻ɴɰɭʤɂ☻ɑ˄Ṕḙʝz☻ʭyʖ˄☻rʟʬ̍ʕ☻ʫ☻:ɱɩȵ☻ʢɄɛʫ☻ɯɩȳ☻ɭ̂ɰȵ☻ᶚɛ

(ɑ̍ȼɳɟ)☻ɑʦ̍ʦʙ☻ɑɦ̍ʍ☻ɯɩȶʯ☻ɭ̍ʤɂ̒ʑɂ☻ʮɲ̋☻ʇɵ̒ɕʫ. 

☻:ɱɩȵ☻ʢɄɛʫʨʞ☻rʫ☻ɒɄɦ̍ʍ☻ɯɩȸ˄☻ɞɄᾒᾛήɂ☻ɰ̒ʂɥ☻ɭɦʍ☻ɑʱˈʖɵ 

☻(ɑˈȼɳɟ)☻ʀɂɱʫᶻ☻ʳʍ☻ʗɺʟʦʤ 

ɱɩȵ☻ʢɄɛʫ☻:(ɑˈȼɳɟ)☻ɒɄʆɺʲᶽɂ☻ʳʍ☻ʗɺʟʦʤ☻ʮḛɋʍᶚʤɂ☻ʳʫ☻ɑʱˈʍ☻ɯɩɂ. 
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Another Function

 

 

 

 

 

ʭˈʚɕɶʫ☻ʇɩ☻ˍ☿☻ʭɶᾒήɂ☻ɄẛẀ☻Ṕḛɶ˅☻ὃỮʤɂ☻ɑʝɱᾚήɂ☻ʨˆʻɦɓ☻ɑəᶚə☻ʺȵ☻ʳ˄ɭʎɈ☻˃ɮ☻ʢɄɡʫ☻ˍ☿☻ɑʝɱɥ☻˂Ỉȹ 

ʵɄɡɓɂ☻ʺȵ☻ɒɄʚɋʅ☻ɐɭʍ☻ʳʫ☻ȲɄˈɹȵ☻ʪɂɭɪɕɵɂʺ☻ ̋☻ʵɄɡɓᶸ☻ɷʖʯ☻ʳʫ☻ᶗɭɇ☻ɏʯɄᾒήɂ☻˂Ỉȹ☻ɄẛṥʤɄʫȹ. 

 

-k ʪɂɭɪɕɵɄɉ̋☻ɭyɟ☻ɯɩȶ˄☻ɑ̍ʍɂɰɳʤɂ☻ὃỲṌɂɰz☻ɤᶚɾɕɵɂ☻ 

ɝɦɋʯ☻ɱɩᶺ☻ɭʎɋʤɂ☻ɐɭ˄ɭɟ☻ὃỲṌɂɰȵ☻rʍ. 

-m ɒɂɰɄʆʑɂ☻̱☿☻ɀɊɄɪʬɇ☻Ɇ̋ɱᾚήɄɇ☻ɒɂɱȼɄʆʤɂ☻ʏʁ̒ɓ 

☻ʘɄʖʯɂ☻ˍ☿☻Ʉʸʦʎɡʯ☻ɱɩᶺ☻ɭʎɋʤɂ☻ʪɂɭɪɕɵɄɉʺ.☻ 

-ŋ ʗʦᾟήɂ☻rʫ☻Ʉẛṥʤ̒ʬɥ☻ʢṕḚɓ☻ɐṔḛɋʟʤɂ☻ɒɄɇᶚʚʤɂ 

☻ʮḛɋʯɄᾒήɂ☻ɭɥȵ☻rʫ☻Ʉẛṥʤ̒ʬɥ☻ʢṕḚɓ☻ɱɩʌ☻ɭʎɋʤɂ☻ʪɂɭɪɕɵɄɉ̋☻. 

 

 

 

 

 

 

 



 

 
========================================================================================================>>=ç^¤fĠø=ªĊ¨j=ďĊ¨áĀ=========================================================ă_«¨è=¨³_Ā=¤¯^§=L=hċj¨jĈ=£^¤äd ̹̼ 

  

Mechanical Vibration

 

 

 

 piezoelectric

☻ɞɄɡɓɰᴜ ☻̋ɲɂṕḘʁᴜ ☻̋Ɇɯɇɯɕʤɂ☻ɑ̍ɽɄɪɇ☻ʏɕʬɕ˄☻ʪɄʊɦʤɂ☻ʨʎɟ 

 

-k ʢɄɉɱʒʤɂ☻ʨɪʱᶽɂ 

-m ☻ʢɂʻᾒήɂʤɂ☻ʪɄʊʯ☻ʹɇɲɂɳʸ 

-ŋ ὂỲṋᾚήɂ☻ɗˉɕʖɓ☻. 

-o ɂɑ̍ȼɱʑɂ̋☻ɑʍ̒ʬɶʑɂ☻ɝɋʤɂ☻ɒɂ̒ɦʚʤ☻ʢɄɵɰʐ☻rʍ☻ʗʦɕɪʫ☻ɬɬɱɓ☻☻ʪɂɭɪɕɵ 
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Periodic Action

  

  

  

 ᶚʟɺᶽɂ☻ʨɥʨʬʎʤɂ☻ʮɄʞ☻ɂɮȹ̋☻ɱʬɕɶʑɂ☻ʨʬʎʤɂ☻ʢɭɇ☻ʏʆʚɕʑɂ☻̋ȵ☻˃ṔḘʖʤɂ☻ʨʬʎʤɂ☻ʪɂɭɪɕɵɂ☻ʛ̂ɱʅ☻rʍ☻ɒ 

☻ʏʆʚɕʤɂ☻ɑɋɶʰ☻ɭ˄ṕḚʕ☻Ʉʫɭɪɕɶʫ☻ʏʆʚɕᶽɂ. 

 

-k ɑɥɂɰ☻ɒɂṔḘʕ☻ʨʎɡʯ☻ʨᾚήɂ̋☻ʛʁɱ˄☻ʨɾɕʑɂ☻ʪɂ̋ɭʤɂ. 

-m ɣ̂ɰɭɕʤɄɇ☻rʟʤ̋☻ɐɭɥɂ̋☻ɐɱʫ☻̩ɔȶ˄☻ᶗ☻ʮḛɩɭɕʤɂ☻rʍ☻ʌᶚʙʐ. 

-ŋ ʌʻɋɵȵ☻ʨʞ☻ɏɓɂɱʤɂ☻. 

-o ʫ☻ʌʻɋɵᶻ☻ˍ☿☻ˌɔȶ˄☻ȲɄᶽɂʮḛɓɱ. 

-ɔ ɐṔḘʕ☻ʨʞ☻ɰɄɋɩᶻ☻ɒɂɱɺʰ. 

-ᴖ ☻ʮḛʖʉʻᶽɂ☻ʭˆʻʚɓ. 
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Continuity Of A useful 

Action

☻ᵷ☻ʨʎɟ☻ʏˈʬɟ☻ʮ̋ɬ☻ɱʬɕɶʫ☻ʨʠɺɈ☻ʨʬʎɔ☻ʪɄʊɦʤɂ☻Ȳɂɳɟȵ

ɑʬʊʯᶻʺ☻ɒɄʞɱᾚήɂ☻ʳʫ☻ɿʦɪɕʤɂ☻˂Ịʍ☻ʨʬʎʤɂʺ☻ᵷ☻ʗʙʻɓ☻ᵷ☻☻ɂɭɇȵ☻ʨʬʎɔ☻ᶗ☻̋ȵ☻ɗʙ̒ʤɂ☻ʃʎɈ☻ʨʬʎɔ☻ɗʯɄʞ☻Ȳɂ̒ɵ☻ɑʫɲᶚʤɂ☻Ṕḛʑ 

 

-k  ʢ̒ɩɭʤɂ☻ʨɋʙ☻ɱʂɦ˄☻ɑɾᾚήɂ☻ʨʞ☻ʨʬʎ˅☻̩ʠʤ̋☻ʗɾʤɂ☻ɑʕɱʑ☻ʨɩɭ˄☻ʭʦʎʑɂ 

-m ☻ʭʦɶɔ☻̋ȵ☻ɱɟȸɓ☻Ʉẛṧʫ☻ɐɬɄʖɕɵᶚʤ̋☻ʨʆʎʤɂ☻̱☿☻ɑʦʆʎʫ☻ɴɰɂɭʑɂ☻ˁʚɋɓʨʆʎʤɂ☻ȲɄʱəȵ☻Ʉẛṧʫ☻ɭˈʖɕɶɔ☻ɑ˄Ṕḛɩ☻ɒɄˈʎʬᾒή 

-ŋ ȲɄɶʑɂ☻̱☿☻ʢɄʬʍ̋☻ɤɄɋɾʤɂ☻̱☿☻ʢɄʬʍ☻ʌɄʆʚʯɂ☻ʮ̋ɬ☻ɐɱʬɕɶʫ̋☻ɑ̍ʫ̒˄☻ɑʖɾɇ☻ʨʬʎ˅☻ʏɦɾʑɂ. 

-o (Ɇᶚʆʤɂ☻ʏʫ☻ʗˈʤɂʻɵ)☻ɗʙʻʤɂ☻ɰɭʶ☻ʗʙɂʻʫ☻ʳʫ☻ɿʦɪɕʤɂ 

-ɔ ɑˈʬᾚήɂ☻ɰɂɱʬɕɵɂ☻. 

-ᴖ ɏʦʚʤɂ☻ʳʫ☻ʭɶᾒήɂ☻ˍ☿☻ʪɭʤɂ☻ᾢὟ☻ɰɂɱʬɕɵɂ 

-ᴗ ɒɄˈʤɭˈɾʤɂ☻ɧɕʕᵐᵒ☻ɑʍɄɵ 

-p ʮḛɓṔḘʕ☻ɑʎʫɄᾒήɂ☻ʪɂɭɪɕɵɂ. 

-t ɵɂᾝήɄɾʤɂ☻ʨʬʎʤɂ☻ɰɂɱʬɕ☻.ɒʻᶽɂ☻ɭʎɊʺ☻ɐɄˈᾚήɂ☻ˍ☿ 

ᵏᵎ- ʪɭʚʤɂ☻ɐɱʝ☻ˍ☿☻ɱʬɕɶᶽɂ☻ʪʻᾒᾎʤɂ. 

ᵏᵏ- ((ʮḛʚ̍ʤɂ☻ʡ̍ɓȶ˄☻ὂỮɥ☻ʡɉɰ☻ɭɋʍɂ̋))☻ʂ☻ɑʍɄʅ☻̱☿☻ɰɂɱʬɕɵᴜ 

ᵏᵐ- ʮɄʱɵᶻ☻ʗˈʊʱɓ☻ɰɂɱʬɕɵɂ. 

ᵏᵑ- ɗʙ̒ʤɂ☻ʢɂ̒ʅ☻ɐȲɄʂʫ☻ɐɰɄʯʐ☻ʮ̒ʦʎɡ˄☻rɟɂ̋ɭʤɂ☻ʌɰɂɳʫ☻ʃʎɈ 

☻ɶ˅☻ʮȵ☻ʨɟɂ☻ʳʫɑʍɱɶɈ☻ʻʬʱˈʕ☻ʨʞᶟɄɇ☻ɞɄɟɭʤɂ☻ɱʬɕ. 
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Rushing Through ,Skipping

ʮḛȾ̄ɹ☻rʫ☻ʮ̒ʠɕ˄☻ȵɭɋʑɂ☻ɂɯʁ:- 

☻ʢ̋z-☻ɑʖʅɄɩ☻ɑʍɱɶɈ☻ɐɬɭɦᶽɂ☻ɒɄˈʦʬʎʤɂ☻ɯˈʖʱɓ☻ɑʦʬɕɦᶽɂ☻ɑˈɋʦɶʤɂ☻ɰɄəᶺ☻ɏʱɡɕʤ.☻☻ 

☻ˌʰɄɛʤɂʺ-☻ɒɄ̍ʦʬʎʦʤ☻ɑʫɲᶚʤɂ☻ɒɄɥᶚɽʐ☻ȲɂɱɟȺɇ☻ʪɄ̍ʚʤɂ☻☻ɐṔḛɋʝ☻ɱʅɄɪʫ☻ɄẛṨʦʍ☻ɏɓṔḘ˄☻ʮȵ☻rʟʬ˄☻ὃỮʤɂ☻ɐɰɄʂʤɂ. 

 

-k ☻ɿʦɪɕʦʤʺ☻Ʉʸʕɂɱʅȵ☻Ɇʺɯɓ☻ɑˈʟˈɖɵᶚɋʤɂ☻ɏˉɇɄʯᶻ☻ɿʙ☻ɭʱʍ 

ɑʍɱɶɈ☻Ʉʸɾʚɓ☻Ʉʸʕɂɱʅȵ☻ʮɄɉʺɮ☻ʳʫ 

ɄẛẃɄɉ̋ɯʤ☻ɗʙ̋☻ʮ̒ʠ˄☻ᶗ☻ɝ̍ɦɇ☻ɐṔḛɋʝ 

-m ʗɾʚʤɂ☻ɱʅɄɪʫ☻ɏʱɡɕɕʤ☻ɑˈʤɄʍ☻ɑʍɱɶɈ☻ʏʕɭʱɓ☻ɑˈɉɱᾚήɂ☻ɒɂɱȼɄʆʤɂ 

-ŋ ɰɄɦʤɂ☻rʫ☻ɐɱȼɂɬ☻̱☿☻ɞɱyʑɂ☻ɰ̋ɱʫ 

-o ɗʯɄʞ☻̒ʤ☻ɫ̂ɰɂ̒ɾʤɂ☻ɗʆʚɵᶟ☻ɑȾˈʆɇ 

-ɔ ☻ɑɟɰɭɇ☻ɭɥɂ̋☻ʪ̒˄☻̱☿☻ʗʖɡ˄☻ɏɺᾟήɂᵐᵓᵎ☻☻ɑɟɰɬ☻ɭɦʍ☻ʌ̒ɋɵȵ☻rʫ☻ᶗɭɇᵗᵎ 

-ᴖ ʮɮz☻ʛ̂ɱʅ☻rʍ☻ɐɰɂɱᾚήɂ☻ʮɂṕḛʫ. 

-ᴗ Ʉʫʻʬʍ☻ɐɱʟʤɂ☻ɑɋʎʤ☻ˍ☿☻ɐɭɓɱᶽɂ☻ɑʬᾒᾎʤɂ. 

-p ɐɱʊʯ☻ʢ̋ȵ☻rʫ☻ɏᾚήɂ. 

-t  Ȼɰɂ̒ʆʤɂ☻ɒɄ̍ʦʬʍ. 

ᵏᵎ- ʛ̂ɱʆʤɂ☻ɰ̒ɋʍ. 

ᵏᵏ- ☻ʘɱʆʤɂ☻rʫɂ☻ɒɂɰɄ̍ɵ. 
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Convert Harm To Benefit

  

  

  

☻ʨʎɟɂ☻ʪɂɭɪɕɵɂʪɄʊɦʤɂ☻̱☿☻ɐɰɄʂʤɂ☻ɰɄəʌ☻̋ȵ☻ɱɽɄɦʎʤ☻ɑ̍ɇɄɡ˄ɂ☻ɰɄəȳ☻˂Ịʍ☻ʢ̒ɾᾚίʤ☻☻ʳʫ☻ɿʦɪɕʤɂ☻ʳʟʬ˄☻Ʉʬʝ

(ɑʎʕɄʯ☻ɐɰɄʁ☻Ɇɰ)☻ɰɄʁ☻Ṕḛʑ☻̋ȵ☻ʏʕɄʯ☻ɣɕɦʫ☻ɣɕ̡ɕʤ☻ɐɰɄʁ☻ɬɂ̒ʑ☻ɄẛṥʕɄʁȺɇ☻ɐɰɄʂʤɂ☻ɰɄəʌ 

 

-k ɤɄʚʤ☻ʮ̒ʠɕʤ☻ᾘήɄʎɔ☻ɐɰɄʁ☻̱ẺɄʕz☻ʪ̒ʬɵ☻. 

-m  ʘɱᾚήɄɇ☻ɑʙɄʅ☻˂Ỉȹ☻ɒɄ˄Ʉʖɦʤɂ☻ʨ̂̒ɦɓ☻. 

-ŋ ☻˂Ỉȹ☻˃ɬȸ˄☻ɞʻʦɛʤɂ☻ʇʙɄɶɔɑʱ˄ɭᶽɄɇ☻ɐɄˈᾚίʤ☻ʗʙʻɓ☻ʹɋɹ☻ʗɺʟɇ☻ʹʱʫ☻ɭˈʖɕɶʰ☻ʏʕɄʯ☻˂Ỉȹ☻ʹʦˆʻɦɕɉʺ☻ɰɄʁ☻ʻʶʺ☻

ɑʕɱʎʑ☻ɐɭ˄ɭᾒήɂ☻ʛʕɂɱʑɂ̋☻ʢɲɄɦʑɂ☻Ɇ̒ ʍ̍☻☻Ʉʚɥᶗ☻ʹɥᶚɽȹʺ☻ɄẛẀʻˈʍ. 
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Feed Back 

☻ɑ˄ɯʒɕʤɂ☻ʮɄʞ☻ɂɮȹʺ☻☻ɄẛẄɬȸ˄☻ὃỮʤɂ☻ɒɂȲɂɱɟᶼ☻ʮḛɶɦɓ☻ʺȵ☻ɣɕʱᶽɂ☻ɂɯʶ☻ʮḛɶɦɓ☻ʔɭẛẀ☻ɣɕʱᶽ☻ɒɄʫʻʦʎʫ☻ʭ˄ɭʚɓ

☻Ʉʁɰɂɱʟɓ☻̋ȵ☻Ʉẛẁɬ̒ɟ☻Ṕḛ̍ʒɔ☻rʟʬ̍ʕ☻ɐɬ̒ɟ̒ʫ☻ɑʎɟɂɱʤɂ 

 

-k  ᶗ☻ὂỮɥ☻ɭɥɂ̒ʤɂ☻ʨɾʖʤɂ☻̱☿☻ɐɱʫ☻rʫ☻Ṕḙʝȵ☻ʮ̒ʠɓ☻Ɇᶚʆʤɂ☻ɱ̂ɰɄʚɓ☻☻ʭẛṿɄɦɇȵ☻̓̒ɕɶʬɇ☻ȲɄɇʌ☻ȶɟɄʖ˄. 

-m ɒɂɰɄʆʑɂ☻̱☿☻ʮɬɄʎʑɂ☻ʗɺʝ☻ɲɄyɟ☻. 

-ŋ ɑʍɱɶʤɂ☻ɴɱɟ☻. 

-o ☻ʢɲɄɦʑɂ̋☻ɒɂɰɄ̍ɶʤɂ☻̱☿☻ɑʙɱɶʦʤ☻ɰɂɯʯȹ☻ɲɄyɟ. 
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 Mediator

 

  

 ̋ ȵ☻ȲὃỲḴ☻ʪɂɭɪɕɵɂ☻☻ɑˈʆɵʺ☻ɑˈʦʬʍ☻ʺȵ☻ʪɄʊʯɲɄɡʯᶡ☻☻ʔɭʶ☻ʛˈʚɦɕʤ☻ɗʙȸʫ☻ʨʠɺɈ☻ȲɄˈɹᶻ☻ɭɥɂ☻ɣʫɬ☻ʺȵ☻ʨʬʎʤɂ

☻ʮḛʎʫ 

 

-k ʃʎɈ☻ʏʫ☻ʮḛɕʎʆʙ☻ʨɽʻʤ☻ɞɄɕɦ˄☻ɬɂɭᾚήɂ☻ʃʎɈ☻ʏʫ☻Ʉʬʸʬᾚί˄☻ʇˈɵʻʤ☻ɞɄɕɦˆʺ☻. 

-m Ẻ̱Ʉʬɟ☻ɞɂ̋ɲ☻. 

-ŋ ʡʤɮ☻ɭʎɈ☻ʀɄʂʖʯᶸ☻ʭə☻ɐʺɭʯ☻ˍ☿☻ɑʝɰɄɺʬʦʤ☻ɑɋʦʅ☻ʏˈʬɡɓ 

-o ʍ́Ʉɟɰȹ☻ʭə☻ɏʍᶗ☻ɐɰɄʎɕɵɂ☻ʍ́Ʉɟɰȹ̋☻ɆɄɕʝ☻ɐɰɄʎɕɵɂ☻ᵷ☻. 

-ɔ ʮḛɉɰɭʑɂ☻̋ȵ☻ɐɭʬɕʎʫ☻Ṕḛʑ☻Ʉẛẃȵ☻ʨɟɂ☻rʫ☻ɑ˄ɬ̒ʎɶʤɄɇ☻ɒɂɰ̋ɬ☻ɑʫɄʙȹ☻ʏ̍ʆɕɶɔ☻ᶗ☻ɑ̍Ɍ̂ɰɭɕʤɂ☻ɳʝɂɱʑɂ☻ʃʎɈ 

-ᴖ ☻☻ʨɛʫ☻́ɋ̂ɱʙ☻́ʤ̋ɬ☻ʮ̒ʠɓ☻ʮɄɇ☻ɑʅɄɵ̋☻ʜɄɦʁ☻ʮ̒ʠ̍ʕ☻̓ɱɩȵ☻ɆɄɋɵɜ☻̋ȵ☻☻ɑ˄ɬ̒ʎɶʦʤ☻ɰ̒ʂᾚήɂ☻ʮ̋ɭ̂ɱ˄☻ᶗ

ɒɂɰɄʫʐ☻̋ȵ☻r̂ɱɦɋʤɂ 

-ᴗ ☻ɏˆɱẛṥʤɂ☻ɒɄˈʦʬʍ 

-p .☻ʢɂʻʫᶻ☻ʨˈɶʑ☻ɒɄˈʦʬʍ 

-t ʮɄɋʤɄʅ☻ʭʍɭɓ☻ʮɄʞ☻Ʉʠˆɱʫȵ☻˂Ịʍ☻ȲɄʂʚʤɂ☻ʨɟɂ☻ʳʫ☻ʮɄɋʤɄʅ☻ɗɉɰɄɥ☻ɗ̍ʕ̒ɶʤɂ☻ʇʚɵ☻ʭʦʕ☻ɗ̍ʕ̒ɶʤɂ 

☻ʇˈɵʺ☻ʺȵ☻ɑʅɄɵʺ☻ʭʍɭʦʤ☻ɑʤȶɶᶽɂ☻ɗʯɄʠʕ 
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Self-Service

 

☻ʪɄʊʱʤɂ☻ʨʎɟ☻ɒɄʕᶚɕɩᶸ☻ɑᾒήɄʎʫʺ☻ɑʯɄˈɾʤɂ☻ʨɛʫ☻☻ɐɭʯɄɶʫ☻ʗȼɄʉʻɇ☻ʪɄˈʚʤɂ☻ʢᶚɩ☻ʳʫ☻ʹɓɂɮ☻ɑʫɭɩ☻˂Ịʍ☻ɰɬɄʙ

☻ɐɰ̋ɭyʑɂ☻ɰɬɄɾʑɂ☻ʪɂɭɪɕɵɂ̋ 

 

-k ʤɂˍỈᶺ☻ɰɄˈʆ 

-m .ɑɟɄᾚήɂ☻ɏɶɥ☻ɱʟɶʤɂ☻ɷˉʚ˄☻ʮɄɶʰᶼ☻ʭɶɟ 

-ŋ Ƚ̩Ʉʚʦɓ☻ʇɉɱ˄☻ʮɄʫz☻ʪɂɳɥ☻ʨʎɡɓ☻ɒɂɰɄ̍ɶʤɂ☻ʃʎɈ. 

-o ☻ɐɱɹɄɋʫ☻ʨʬʎɔ☻ʛˆɱᾚήɂ☻ɭʱʍʺ☻ʛȼɂɱᾚήɂ☻ʳʍ☻ʗɺʝ☻ɄẛẄɭʤ☻ɒɄʞɱɺʤɂʺ☻ʘɬɄʱʖʤɂ☻ʃʎɈ 
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Copying

 

 

☻ʵṔḛʒɾɓ☻ʳʟʬˆʺ☻ɑʖʦʞʺ☻☻ɑʅɄɶɈ☻Ṕḙʝȵ☻ʪɄʊʱʤɂ☻ʺȵ☻ȲὃỲḵʤɂ☻ʳʫ☻ɑᾟὈʰ☻ʪɂɭɪɕɵɂ☻ɑɟɄᾚήɂ☻ɏɶɥ☻ʵṔḛɋʟɓ☻ʺȵ 

☻(☻ɱʕʻɕʫ☻Ṕḛʑ☻ʺȵ☻ʹˈʦʍ☻ʨɾɦɓ☻ɰɭʚɓ☻Ʉʫ☻ȲὃỲḴ) 

 

-k ʮḛɵɭʱʸᶽɂ☻ɒɄʬɶɡʫ☻. 

-m ɑʍɄʁɱʤɂ 

-ŋ ɆɄʎʤᶻ 

-o ☻ɑˈʦɽᶻ☻ɑʍɄʂɋʤɂ☻ɷˉʤʺ☻ᾢὈʰ☻ʀɱʎɔ☻ɒᶸʻᾒήɂʺ☻ɏʶɯʤɂ☻ɒᶚɦʫ 
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Inexpensive ,Short lived

Ʉ̍Ɍɶh☻ɐṔḛɾʙ☻ɒɂṔḘʖʤ☻rʬɛʤɂ☻ɑɾ̍ɩɰ☻ȲɄ̍ɹȵ☻ʪɂɭɪɕɵɂ 

 

-k ʭʍɄʆᶽɂ☻ˍ☿☻ʡˈɖɵᶚɇ☻ˌʰɂʺȵ. 

-m ʫɄʞɤɄ̍ɶʦʤ☻ɐṔḛɾʙ☻ɐṔḘʖʤ☻ɑɾ̍ɩɰ☻ɂṔḛ☻. 

-ŋ ɑʶṕḚʤɂ☻ɭʱʍ☻ɗˉɋʤɂ☻ʢɭɇ☻ɑʬˈᾟήɂ. 

-o ɑʦˈʦʙ☻ɐṔḘʖʤ☻ɐɭʕɂʻʤɂ☻ɑʤɄʬʎʤɂ☻ʗˈʉʻɓ☻. 
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Replacement of mechanical system

 

 

 

☻ˍ☿☻ʹɕʦɛʫɂ☻ʨʚˆʺ☻ʢɄɡᶽɂ☻ɂɯʶ☻ˍ☿☻ʹʫɂɭɪɕɵɂʺ☻ɑˈʚˈɋʆɕʤɂʺ☻ɑˈʎˈɋʆʤɂ☻ʪʻʦʎʤɄɇ☻ɼɄɩ☻ȵɭɋᶽɂ☻ɂɯʶ)☻ʹˆʻʱɕʦʤ 

(☻́̒̂ ɕɦʤɂ☻ɗɌɋɥȵ☻☻ɂɯʤ☻˃̒ɇṔḘʤɂ☻ɏʯɄᾒήɂ 

 

-k ☻ɑ̍ʎʬɵ)ɑ̍ɶɥ☻̓ɱɩȶɇ☻ɑ̍ʟ̍ʯɄʠ̍ʑɂ☻ʨȼɄɵ̒ʤɂ☻ʢɂɭɋɖɵɂæɑˆɱɾɇ-☻ɑˈʙʺɮæ☻(☻ʹˈʬɹ 

-m ɑˈɶˉʅɄʱʒᶽɂ☻☻ɑˈȼɄɉɱʸʟʤɂ☻ɒᶗɄɡᶽɂ☻ʪɂɭɪɕɵɂʺ☻ʸʟʤɂʺɘɂɭɥz☻ʏʫ☻ʨʍɄʖɕʦʤ☻☻ɑ̍ɶ̄ʅɄɦʒʫ̋ɱ 

-ŋ ɑʝɱɦɕᶽɂ☻˂Ỉȹ☻ɑɕɇɄɛʤɂ☻ɒᶗɄɡᶽɂ☻ʳʫ☻ʢɄʚɕʯᶸ☻ɑʬʊɕʱᶽɂ☻˂Ỉȹ☻ɑʬʊɕʱᶽɂ☻Ṕḛʑ☻ɒᶗɄɡᶽɂ☻ʳʫʺ 

-k ☻̋ɂ☻Ʉʁ̒ɦʯ̋☻ʮɬɄʎʑɂ☻rʍ☻ʗɺʟʤɂ☻ʨɛʫ☻ɑʟ̍ʯɄʠ̍ʫ☻ɑʤȴɇ☻ɻ̄ɕʖɕʤɂ☻ʮ̒ʠ˄☻ɒɂɰɭɪʑɂ☻rʍ☻ʗɺʟʦʤ

ɻˉɕʖɕʤɄɇ☻ɏ̂ɰɭɓ☻ȵɭɋʑɂ☻ɂɯʁ☻ʪɂɭɪɕɵɄɉ̋☻˃̋ɭ̍ʤɂ☻ʟʦʤ☻ɑˈɶˉʤʻɇ☻Ɇᶚʝɒɂɰɭɪʑɂ☻rʍ☻ʗɺ 

-m ʗɺʟʤ☻ʮɮᶻ☻ʺȵ☻ʮḛʎʤɂ☻ɒɄʬɾɇ☻ʏɈɄɽᶻ☻ɑʬɾɇ☻ʳʫ☻ᶗɭɇ☻ɒɄʙɱɶʤɂ.☻ 

 



 

 
========================================================================================================>>=ç^¤fĠø=ªĊ¨j=ďĊ¨áĀ=========================================================ă_«¨è=¨³_Ā=¤¯^§=L=hċj¨jĈ=£^¤äd ̺̽ 

 
 

Pneumatic or 

Hydraulic Construction

hydrostatichydro-reactive

ɑʦȼɄɶʤɄɇ☻ʪɄʊʱʤɂ☻ʺȵ☻ʭɶᾒήɂ☻ˍ☿☻ɑɋʦɾʤɂ☻ɑʤɄᾚήɂ☻ʢɂɭɋɖɵɂ☻☻Ȳɂ̒yʤɂ̋☻ȲɄʑɄɇ☻ȲɄ̍ɹz☻ɻɯʁ☻ɨɄʖɕʯɄɇ☻˃ȵ☻☻ɑ̂ɲɄʒʤɂ☻̋ȵ 

 

-k  ̒ɦʤɂ☻ɭɦʍ☻ɫʖɦɓ☻ɑ̍ʟ̍ɖɵᶚɇ☻ɐɱɵȵ̋☻ʭ̍ɩ☻ʮ̒ʦʬɦ˄☻ɸ̒ ᾒ̍ήɂ̋☻ɑʕɄɺʟʤɂʪ 

-m ɑɟɄᾚήɂ☻ɭʱʍ☻ɫʖʱɓ☻ʢɄʖʅᶠʤ☻ɧɇɄɶʫ☻. 

-ŋ ɫʖɦ˄☻ɐɄɡʯ☻ɆɰɄʙ☻ʪɂɭɪɕɵɂ☻. 

-o ɑȾʕɭɕʦʤ☻ʳɩɄɶʤɂ☻ȲɄᶽɄɇ☻ȲɄᶽɂ☻ɏˉɇɄʯȵ☻ɑȾɋʎɔ☻. 

-ɔ ɒɂɰɄ̍ɶʤɂ☻̱☿☻́ɋʦɽ☻̋ȵ☻ɑ̍ʅɄʆʫ☻ɒᶚᾒὧ☻ʪɂɭɪɕɵɂ☻ʨᾚήʺ☻ɑˈɇɄˈɶʰɂ☻Ṕḛʑ☻ɑʝɱɥ☻˂Ỉȹ☻˃ɬȸ˄☻☻ʮ̒ʠɓ☻ɑʦʠɺʑɂ

☻ȲɂʻʸʤɄɇ☻ɑɩʻʖʱʫ☻ɒᶚᾒὨʤɂ. 
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 Flexible membrane

☻ʪɂɭɪɕɵɂ☻rʍ☻ȲὃỲḵʤɂ☻ʢɳʍ☻rʟʬ˄☻ʡʤɯʝ̋☻ɬɄʎɈz☻ɑ̍əᶚə☻ɑʬʊʯz☻ʢɭɇ☻☻ɑʚ̍ʙɱʤɂ☻ɑ̍ɺʑz ☻̋ɑʯɱʑɂ☻ɰ̒ɺʚʤɂ

☻ɑʚ̍ʙɱʤɂ☻ɑ̍ɺʑz ☻̋ɰ̒ɺʚʤɂ☻ʪɂɭɪɕɵɄɇ☻́ʆ̍ɦʫ. 

 

-k ☻☻zʘɂɰ̋ȵ☻ɻɄ̍ʫ☻ɱɪɋɖɓɷʬɺʤɂ☻ɏɌɶɈ☻ɰɄᾒὉ☻ɑʎɹȵ☻rʍ☻ɑʤɲɄʍ☻ɑʚ̍ʙɰ☻ɑʚɋʅ☻ɄẛṨʦʍ☻ɸṔḘʕ☻☻ɱɪɋɕʤɂ☻ʏʱʬɓ☻ɷʬɺʤɂ

 ʢ̒ʅȵ☻ɐṔḘʕ☻ɰɄᾒὉz ☻ɻ̄ʎɔ☻̱ỈɄɕʤɄɉ̋. 

-m ɼɄɽɱʤɂ☻ɭʁ☻ˍ♀ɂʺ. 

-ŋ ɑ̍ɶʬɺʤɂ☻ɒɂɰɄʊɦʤɂ 

-o  ʢɲɄʎʝ☻ɱʆʑɂ☻ɭɦʍ☻ɏʎʦʑɂ☻ɑ̍ʆʒɕʤ☻☻ɸɱʖɓ☻ɷ̡ɕʤɂ☻ɏʍᶚʫ☻ɑ̍ʆʒɔ 

-ɔ ☻ὂỮɥ☻ɑʚ̍ʙɰ☻ɑʚɋʆɇ☻ɞɄɟɳʤɂ☻ɑ˄Ʉʬɥɂɮȹ☻ ɱʁz☻ɏɌɶ˅☻ᶗ̋☻ʡɵɄʬɕʫ☻ʮ̒ʠ˄☻ɱɶʟʯɂɰɂ 

-ᴖ ɲɄʒʤɂ☻ʢ̒ɽ̋☻ʏɦʑ☻☻ʡ̍ɇɄɋɺʤɂ☻˂Ịʍ☻ɑʤɲɄʍ☻ɑʚɋʅ☻ʏʁ̋☻ɑ̍ɖ̂̒ʠʤɂ☻ɑ̍ʙɂɱʎʤɂ☻Ɇɱᾚήɂ☻̱☿ 

-ᴗ ɱɓ̒̍ɋʬʟʤɂ☻rʫ☻ɑ˄Ʉʙ̒ʦʤ(☻ɒɂɰɄʊʯ)☻ɧ̍ɹɱɓ☻ʛȼɄʙɰ. 

-p ɄẛṨʦʍ☻ɑɇɄɕʟʦʤ☻ɒɄˈʕɄʖɹ☻. 

-t ʘɰ̋☻ʔᶚʒɈ☻̋ȵ☻ɑ̍ɦ ɬʁ☻ɑʚɋʆɇ☻́ʝɂ̒ʖʤɂ☻ɑ˄Ʉʬɥ 

ᵏᵎ- ɒɄʍɄʎɹʐ☻ʏɦʑ☻̋ȵ☻ɸɭᾟήɂ☻rʫ☻ɑ˄Ʉʬᾚίʤ☻ʛ̍ʙɰ☻ʔᶚʑ☻ɄẛṨʦʍ☻ʢɂ̒ᾒήɂ☻ɑɹɄɹ 

ᵏᵏ- ᶚᶽɂ☻ʗˈʦʒɔɷɈ. 

ᵏᵐ- ɷʬɺʤɂ☻ʳʫ☻ɑ˄Ʉʙʺ☻ʭʶɂɱʫ 

ᵏᵑ- Ƚ̩Ʉ̍ʬ̍ʝ☻̋ȵ☻ὃỰʁɬ☻ʔᶚʒɈ☻̋ȵ☻̱♀ɂ̒ɇ☻ɸɱɓ☻ɰ̒ʁɳʤɂ☻ʗ̍ʖɡɕʤ 

ᵏᵒ- ʹɟʺ☻ʌɄʱʙ. 

ᵏᵓ- ɐɭ˄ɭᾒήɂ☻ɒɄɡɕɦʬʦʤ☻˃ɰɂɱᾚήɂ☻ʗ̍ʦʒɕʤɂ☻. 

ᵏᵔ- ɑˈʬɦᶽɂ☻ɒʻˈɋʤɂ. 
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Using Of Porous Material

☻ʭˈʬɾɓɒɄʑɂɱʖʤɂ☻ɻɯʁ☻ɭɵ̋☻Ȳʨʫ☻ʛ̂ɱʅ☻rʍ☻̋ȵ☻Ɇ̒ʚə☻̋ȵ☻ɒɄʫɄɶʫ☻ɄẛṨʕ☻ʮ̒ʠ˄☻ɝ̍ɦɇ☻ȲɄ̍ɹz 

 

-k ɒɂɲɄɟʐ ☻̋ʨʆʎʤɂ☻˃ȵ☻ɒɄʫɄɶʑɂ☻̱☿☻ʮḛʖʉ̒ʑɂ☻ɒɂɰ̋ɬ. 

-m ʭẛṥˆʻʚɓʺ☻ʔɄʎʂʤɂ☻ɆᶚʆʤɄɇ☻ʪɄʬɕʶᶚʤ☻ʐɂɱʖʤɂ☻ɿɾɥ̋☻ɑᾚὈʖʤɄɇ☻ʡʤɮ☻ʮ̒ʠ˄. 

-ŋ ɑˆʻẛṥʦʤ☻ɒɄɦɕʖɇ☻ɑˈȼɄɉɱʸʟʤɂ☻ɐɳʸɟᶻ☻ʳȼɂɳɩ☻ʭˈʬɾɓ. 

-o ṥʤ☻ɑˈʫɄɶʫ☻ɷɈᶚʫ☻ʭˈʬɾɓʭɶᾒήɂ☻ɑˆʻẛ☻. 

-ɔ ʇʚɶɔ☻ᶗ☻ˌʠʤ☻ɒɄʑɂɱʕʺ☻ɒɄʫɄɶʫ☻ɄẛṨʕ☻ʨʎɡ˄☻ɑɕʙȸᶽɂ☻ɐṔḛɋʟʤɂ☻ɑˈɌˈɥṔḘʤɂ☻ɒɄɥʻʦʤɂ.☻ 
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Color Change

 

 

 

 

ɕ́̍ʕɄʖɹ┘ɑɟɰɬ┘Ṕḛ̍ʒɔ┘̋ȵ┘ʪɄʊɦʤɂ┘̋ȵ┘́ɕȿ̍ɇ┘̋ȵ┘ɣɕɦʑɂ┘ʮ̒ʤ┘Ṕḛ̍ʒɔ 

 

-k ɄẛẁɄʶɄɡɓɂ☻ɏɶɥ☻Ʉẛẃɂʻʤȵ☻ɒṔḛʑ☻ʻʤʺ☻ɑẛẀɄɺɖʫ☻Ʉẛẃɂʻʤȵʺ☻ɑʕɱʎᶽʺ☻ɐṔḛɛʝ☻ɒɄɽɄɋʤɂ 

-m ʮɂ̒ʤɜɄɇ☻ṕḛʬɓ☻ɬɱʕ☻ʨʞ☻ɿɾɪɓ☻ɑʕɱʎʑ̋☻Ṕḛɛʝ☻ɒɄ̍ʖɺɖɶʑɄɇ☻ʮ̒ʦʫɄʎʤɂ 

-ŋ  ʮ̒ʤ☻ɑʦɥɱʫ☻ʨʞ☻ɒɄɦɋʤɂ☻ɴɰɂɭʫ☻. 

-o ȵ☻ʳʫ☻ʮɄɶʰᶼ☻ʨʬ˄☻Ʉʫɭʱʍ☻ʹʯʻʤ☻Ṕḛʒ˅☻ʵṔḛˈʒɔ☻ʏˈʆɕɶ˅☻ᶗʺ☻ʹʤṕḚʫ☻ɘɄə.☻ʹɶˉɋʦɓ☻ʛˆɱʅ☻ʳʍ 

-ɔ ȲɄɉɱᾚήɂ☻ɑȾˉɋʤɂ☻ɏɶɥ☻Ʉẛẃʻʤ☻Ṕḛʒɔ☻ɒɄʯɂʻˈᾚήɂ☻ʃʎɊʺ☻. 

-ᴖ ˌʖɪɕʦʤ☻ʢɄɕʚʤɂ☻ʮɄʠʫ☻ɏɶɥ☻ʭʸɶɈᶚʫ☻ʮʺṔḛʒ˅☻ɬʻʱᾒήɂ. 

-ᴗ ʨˈʦɦɕʤɂ☻ɭʎɈ☻ʹʯʻʤ☻Ṕḛʒɕ˄☻ɲɄʸɟ☻Ṕḗʍ☻ɒɂɭˈɶʦʤ☻ʨʬᾚήɂ☻ʗɺʝ☻.☻ 
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Homology

☻ʨᴬʍɄʖɕɓ☻ȲɄˈᴬɹᶻ☻ʨᴬʎɟ

ɿȼɄɾᾟήɂ☻ɷʖʯ☻ʺȵ☻ɐɬɄᶽɂ☻ɷʖʯ☻ʺȵ☻ʌʻʱʤɂ☻ɷʖʯ☻ʳʫ☻ȲɄˈɹȵ☻ʏʫ ☻ 

 

-k ʃɱ̂ʑɂ☻ɭʦɟ☻rʫ☻Ȳɳɟ☻ʮ̋ɯɩȶ˄☻ȲɄɋʅz☻ɑʍɱɶɈ☻ˁʖɺˉʕ☻ɆɄɾᶽɂ☻Ȳɳᾒήɂ☻ˍ☿☻ʹʯʻʎʂˆʺ. 

-m ʭyʎʫ☻ɷhɄɡɕ̍ʤ☻́ʫ̒ʙ☻ʮɄɶʦɇ☻ὃửʯ☻ʨʞ((́ʫ̒ʙ☻ʮɄɶʦɇ☻ᶗȹ☻ὃửʯ☻rʫ☻Ʉɦʦɵɰȵ☻Ʉʫ̋))☻. 

-ŋ ...☻ʭᾚίʤɂ☻ʳʫ☻ɒɄˈʦʬʎʦʤ☻ʄʻˈɩ☻ɂʻʫɭɪɕɵɂ 

-o ʃʎɈ☻˂Ịʍ☻ɂʻʕɱɺ˅☻ʮḛʬʦʎᶽɂ☻ʮɂɱʙᶻ☻ʔɂɱɹȹ☻. 

-ɔ ɭʦᾒήɂ☻ɞᶚʎʤ☻ɭʦᾒήɂ☻rʫ☻ʛȼɄʙɰ☻. 

-ᴖ ɺɥʮɄʱɵᶻ☻ʳʫ☻ʮɄʱɵᶻ☻ɒɂʻ☻ʮɄʱɵᶻ☻ʹɋɺɔ☻ɐɬɄʫ☻ʳʫ☻ʺȵ☻ʨʂʕȵ☻. 

-ᴗ ʭyʤ̒AAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAʚʍ☻ɰɭAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAAʙ☻˂AAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAỊʍ☻ɴɄAAAAAAAAAAAAAAAAAᴬAɦAAAAAAAAAAAʦʤ☻ʭʦAAAAAAAAAAAAAAAAAᴬAAAAAAAAAAAAɵ̋☻́AAAAAAAᴬA̍AAAAAAAAAAAAAAAAAAAAAʦʍ☻ʂ☻˂ỊAAAAAAAAAAAAAAAAᴬAAAAAAAAAAAAAɽ☻ʢ̒AᴬAAAAAAAAAAAAAAAAAAAAAAᴬAAAAAɵɱʤɂ☻ɑAAAAAAAAAAAAAᴬAAAAAAAAAAAAAAAAɋʅɄɪʫ☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻

)☻ʭẛṥᾒᾎʤ☻ɷʖʱɇ☻Ʉʫʻʙ☻ɏʅɄɩ☻Ʉʬʱˈɥ☻(ɱʖɵ☻ʪȵ☻ˍ☿☻ʪɄˈɽ☻ʪȵ☻ɱɇ☻ʪȵ☻ʳʫ☻ɷˉʤ☻. 

-p ʪɭʤɂ☻ʨʚʯ☻. 

-t ☻ʮḛɟ̋ɳʤɂ☻ʮḛɇ☻ɷhɄɡɓɞɂ̋ɳʤɂ☻ɭɦʍ☻. 

ᵏᵎ- ɂʻɶʰɄɡɕˈʤ☻ˍảʤɂ☻ɷʖʯ☻ʳʫ☻˃ɭʦɋʤɂ☻ɷʦɡᶽɂ☻ȲɄʂʍȵ☻. 
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 Discarding And Recovering

 

-k Ʉẛṥʖˈʉʺ☻ɗẛṥʯɂ☻ὃỮʤɂ☻ȲɄˈɹᶻ☻ʳʫ☻ɿʦɪɕʤɂ 

-m ʨʬʎʤɄɇ☻ɱʬɕɶɖʤ☻Ʉẛṥʖˈʉʻɇ☻ɄʸʫɄˈʙ☻ȲɄʱəȵ☻ɄẛṥᾒήɄʎʫʺ☻Ʉʸʦ˄ɭʎɔ☻ʺȵ 

-ŋ ɕɵɂ☻ɐɬɄʍȹ☻ʺȵɭ˄ɭɟ☻ʳʫ☻☻ɑˈɥᶚɾʤɂ☻ɑˈẛṥʱᶽɂ☻ʺȵ☻ʭʊʱʤɂ☻ʪɂɭɪ 

 

-k ☻ὂỲḴᶚɕɓ☻ὃỮʤɂ☻ɑɥɂɱᾒήɂ☻ʄʻˈɩ. 

-m ʏʕɂɭʤɂ☻Ʉẛṧʫ☻ὂỲḴᶚɕ˄☻ɑˈȼɄʂʖʤɂ☻ɒɄɋʝɱᶽɂ. 

-ŋ (Ʉẛṥʖˈʉʺ☻ɗẛṥʯɂ☻ὃỮʤɂ☻ȲɄˈɹᶻ☻ʳʫ☻ɿʦɪɓ)☻ɭʍɄʚɕʤɂ. 

-o (☻ɑˈɥᶚɾʤɂ☻ɑˈẛṥʱᶽɂ☻ʪɂɭɪɕɵɂ☻ɐɬɄʍȹ)ʳ˄ɭʍɄʚɕᶽɂ☻ʳʫ☻ɐɬɄʖɕɵᶗ. 

-ɔ Ʉʶɭʦɟ☻ʳʫ☻ɿʦɪɕɓ☻˂ẻʕᶻ. 

-ᴖ ɩᶸ☻ɧˈᾚὝɓ☻ɑʱᾒήɕ́ɵɰɭʑ☻ʭʦʎʫ☻ʨʞ☻ʏɟɱ̂̋☻ɑɦᾒίʤɂ☻☻ὂỲḴᶚɕɓ☻ɑʫɄʎʤɂ☻ɑ̂̒ʯɄɛʤɄɇ☻ɒɂɰɄɋɕ. 

-ᴗ ʗˈʊʱʤɂ☻Ṕḛʑ☻ȲɄᶽɂ☻ʳʫ☻ɿʦɪɕɓ☻ɑˈʟˈɓɄʫʻɓʺᶻ☻ɑʤɄɶʒʤɂ. 

-p ɑʬȼɂɭʤɂ☻ɐʻɺᾚήɂ☻ɏˈʝɱɓ☻ɭʎɈ☻Ʉẛṧʫ☻ɿʦɪɕʤɂ☻ʭɕ˄☻ʳɶʦʤ☻ɑɕʙȸᶽɂ☻ɐʻɺᾚήɂ.☻ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


