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ʝ ǲȏȑ 1951₴ 4 1 ǲ 6 1998₴ǵ ̊ѼǲǑǘȒƼ ƽǶǋȖȍȒᾛ ↔ǲǉ

ǦȒ șȉǪǭ ǞǦƳǤǵ ̱ǶƲ1942₴( ᴇ 17₴ 1  ҭ̉ 30ֵ ὍѰ )ǲ ǜȓǦ

̱›ἶ ►ѧ 2 Ʋ ₴ 1 Ṕ ǯ 1943₴( ᴇ 18₴ 1  ҭ̉ 55ֵ ὍѰ )ǲ

ǜȓǦ▒ר›ἶ ►ѧ 1 Ʋ ₴ 2 Ṕ ǮǉǪǦƳǤȓǥȓǓ♥ǲ КǮ ̱

Ʋ ǯᴀǷȓȒ Ȯɩɶɕǵ ̱ǯǱ

ǪǭǋȒƳǚǵ ̱›ἶ ǯ▒ר›ἶ

șƲ ᴇ 26₴ 4 ǵᶮ ἶ ǲȏȑП

ֻǞƲˉ″Ẏἶ ǯǞǭꜘ Ҙἶ Ǔ

ǜȓǦƳ 

Ǥǵ♥ 1962₴ǒȐǵ 3₴ ǲֺ 1 ǵṔ ǲȏȑ ὡ Ǔ̸ȐȓƲȅǦƲ1966₴ǒȐǵ

3₴ ǲֺ 1 ǵṔ ǓǉȑƲǚǵ Ʋ ȦɋɩȬɶҘἶ Ǔ̸ȐȓǦƳǜȐǲƲ1973₴ǲ

ὡ ȏȑ 1 ș ǞƲǜȐǲ Ṕ 1 șқǏǭ ṑ Ǔ̸ȐȓǦƳʝ Ʋ ҍ ►

ѧǒȐǉǪǦ ᾶῴѝὙǶ 1965₴ǲ ᾶῴ ὡὕ ǯǞǭ ǵ ╛Ǳ ι ǯǱǪǦƳ

ǒǖǞǭƲ1975₴ 4 ǵ Ǯ Ƕֻ 13 Ʋὑᴣ ǵ׀95 ș ǫǲ ǪǦƳǤǵ♥Ʋ Ȧ

ɋɩȬɶҘἶ Ʋ ṑ Ʋ ὡ ǲǤȓǥȓ 1 ǓṔ ǜȓƲȅǦƲ1987₴ǲ

Ƕ ȦɋɩȬɶҘἶ

ǒȐǵ 1 ǲȏȑƲ

ι ǯǞǭǵ▌ ḹɕ

ɧȸɜɵ ὕ Ǔ̸

ȐȓǦƳǚǵ Ǯ

Ƕ 15 ɵ2 ș

ǨƲǤǵ ǲǑǋǭ

Ǯȉ ǵẎἶ

ǵʝǫǯǱǪǦƳ 

► ǵ ǶƲẎȦɋɩȬɶҘἶ ǯ ȦɋɩȬɶҘἶ ֻ ƲǤȓ

Ȑș ǽḨ Ҙἶ ǵʢǫǵ șƲꜘ ҘἶǯǋǍʝ ǵ ǮǫǱǗǚǯǲȏȑʝ̱ ǵǉȒ

Ḩ ș ǫǚǯș ǞǦƳǞǒǞƲ ̉ǲȏǪǭ ὑǜȓǭǋǦ ׀ ǲǶ► ἶᵂ ǲ

̈ǵ һǲֻȖǱǋȉǵǓǒǱȑǉȑƲȅǦƲ ̈ǵ ȓǯǱǪǭǋǦẎ Ѱǿ ș ǜǢȒǚ

ǯƲǤǞǭ̲ȏȑȉ ǵȠȢɅɱɄȡɄȡșȏȑ ǲ ǨїǠǚǯș ǞǭƲ1995₴↓ǲὕ

ǞǦẆ ͔ǲǑǘȒ ȉ֞ǘǭƲ1996₴↓ǲ Ǟǋ Ǔ ǜȓǦƳǚǵ ǲȏȒ

Ƕ 1997₴ 4 ǲᶮ ἶ ̉ǵʝ ǲȏȑὕ ǠȒǯВǲƲƼҘἶǲ ǠȒἶ ֗ǺǤ

ǵꜘ ǵ ƽș ǯǞǭƲ ǶЋᶮВֿѫ ǯǱǪǦƳǚǚǮ׀ὕǯȉǲᶮǵʴ

COE ǲ̬ ̂ǘȐȓȒǚǯǯǱǪǦƳǚǵ ǲȏȑƲꜘ Ҙἶ Ƕ 3 Ẏ

ǯ 2 ȹɱȽɶǲП ǜȓǦƳǠǱȖǨƲѼ ǶƲḨ Ҙἶ 6ѝ Ʋ Ẏ Ҙἶ

5ѝ Ʋɕɧȸɜɵ Ҙἶ 4ѝ ǮǉȑƲ♥ ǶҘἶȵɝɣɪɶȵɥɱ ȹɱȽɶ 3

ѝ ǯ Ⱳ ›ἶ ȹɱȽɶ 3ѝ ► ǮǉȒƳҘἶȵɝɣɪɶȵɥɱ ȹɱȽɶǵ ǲ

̢ǋ ᾶῴ ὡὕ Ƕ ᾽ ǲ ǜȓǦƳǚǵ᷂ǲǉǪǦẎḌ ȋẎḌ Ƕ ȫɡɱɏ

ȷǲ ǜȓƲ1999₴↓șȉǪǭ

᷂Ƕ ǵ ʤǒȐẆȓȒǚǯǯǱ

ǪǦƳǞǒǞƲ ᾶῴǵ ʣ Ƚɭɶ

Ƕ Ǟ ǘƲ ἶ ǵ ᾶῴ ὕ

Кǲ̌ ǜȓǭǋȒɅɶȽḨ᷂ș

Ǟǭ ɅɶȽǓ ǲ Ҳ ǲ Ȑ

ȓǭǔǭǋǦƳʝ Ʋ Ⱳ ›ἶ ȹɱȽɶǶƲѼ ǵ▌ ḹɕɧȸɜɵ ὕ 1

► Ǔ 3ѝ ►ǵ ǲ ϹǜȓȒǚǯǲȏȑƲ ֻȦɋɩȬɶᵂ șḨ Ǳ ḹǒȐɕɫȶȥ

ȭɆ ǲ ǠȒǦȈǵ ὦǓ ρǜȓǦƳȅǦƲ1983₴ǲ ῴȫɡɱɏȷǒȐ ȫɡɱɏȷǲ

ꜘ Ҙἶ 1987₴  

̱Ҙἶ ἶ ṁרἶ 

ἶ ̱›ἶ ȦɋɩȬɶר▒ ἶ Ṕ  

ꜘ ἶ ̱Ҙἶר▒ Ṕ  ȦɋɩȬɶ ̱Ҙἶ Ṕ  

ὄЋר Ṕ  ʴ ȵȷɄɞἶ Ṕ  ȦɋɩȬɶқ›ἶ Ṕ  

ἶ Ṕ  ҲҘἶ Ṕ   

 Ὶ Ҙἶ Ṕ   



 ǯ  

 

-  3 -  

 

ǞǦ ǲƲ ǵ┴ Ƕ ǜȓǦǓƲ1999₴↓ǲҘἶȵɝɣɪɶȵɥɱ ȹɱȽɶǵ Ὑ

ȋƲЋᶮВֿѫ ǵǦȈǵ ᴣὙɵȹɝɈɶὙ ș֛ὦǠȒ Ǔ ǲ Ǟǭ┴ ǜȓǦƳ 

ˉ″ẎἶǶ 2004₴ 4 ǲƲЋᶮǵᶮ Ẏἶǯ șֻȖǢǭƲᶮ Ẏἶ ˲ǯǞǭ ǞǦƳǤȓ

ǲ̢ǋƲꜘ Ҙἶ ǶƲˉ″ẎἶἶѸǵʴǮẎἶ ǵ ǯǞǭὑȈȐȓƲ ǶƲǤȓȅǮ

ǵ ș ǞƲƼҘἶǲ ǠȒἶ ֗ǺǤǵꜘ ǵ ƽǯǜȓǦƳǱǑƲ ǵ ι

ǮǉȒ˘ǫǵ ȹɱȽɶǵ Ƕˉ″ẎἶἶѸǵʴǮὑȈȐȓƲʢǫǵ ǵ Ƕˉ″Ẏἶ

ꜘ Ҙἶ ѸǵʴǮὑȈȐȓǭǋȒƳ 

2007₴ 3 ǲǶҘἶȵɝɣɪ ȵɥɱ ȹɱȽɶǯ Ⱳ ›ἶ ȹɱȽɶǓ 10₴ǵ ș

ǏƲ2007₴ 4 ǒȐǤȓǥȓ ȠȶȠ Ẏ ṑ ȹɱȽɶ 3 ѝ 2З̑ ѝ Ʋ

ɕɧȸɜҘἶ ȹɱȽɶ 3 ѝ ǲ ǜȓƲ Ǧǲ ǖ 10₴ ǜȓȒǚǯǯǱǪǦƳ 

ȅǦƲ2005 2008₴ǲȖǦǪǭ ǘǦ Кǵᾓ ɭɶȫɱȮȮɩɶɕǒȐǵ șȉǯǲƲ

2010₴ 4 ǒȐǶḨ Ҙἶ Ʋ Ẏ Ҙἶ Ʋɕɧȸɜɵ Ҙἶ ǵ 3 ǓƲ ȦɋɩȬ

ɶҘἶ 5ѝ Ʋ᷂ ṑ

Ҙἶ 6ѝ Ʋ ֻҘἶ

4ѝ ǲ ǜȓƲꜘ Ҙἶ

Ƕ 21ʫ ǵ˲ Ǔ Ǡ

Ȓᵟ ǵ ǮǉȒȦɋɩȬ

ɶɵ ṑ ǲ ӓǠȒǚǯǯ

ǱǪǦƳ 

ǚǵȏǍǱ ǵȉǯǲƲ2009₴ǲ ȖȓǦЋᶮВֿѫ ǲ ǞƲ ἶ ǲ

ș ǋƲ2009₴ 6 ǲǶƲἶ Ѹ 143 ǵ 2ǲȉǯǬǔƲꜘ Ҙἶ Ƕ Ĭ ʴ

ɵ ǵ ὑ ǲǉǦȒ 2010₴ 4 1 2016₴ 3 31 ǵǉǋǧƲƼВֿѫ ɵВֿ

ƽǯǞǭ ὑș֞ǘƲ ǵ׀ Ƽꜘ ҘἶВֿ ƽǯǞǭƲ ǞǋỡǵЋᶮВֿѫ

ǯǞǭ ǠȒǚǯǯǱǪǦƳǚȓǲ̢ǋƲ2010₴ 4 ǲǶḨ Ҙἶ Ʋ Ẏ Ҙἶ Ʋɕɧȸ

ɜɵ Ҙἶ ǶƲ ȦɋɩȬɶҘἶ Ʋ᷂ ṑҘἶ Ʋ ֻҘἶ ǲ ǜȓǦƳ 

ˉ″ẎἶǮǶ 2011₴↓ǒȐ 5₴ ƲẎἶ ӓѰ↓ǯר Ǟǭ ᾯӴ ǉȒǋǶ ᾯ ǮƲ

ɵ Ʋἶ ἶ Ʋἶ↑ᾐ ǵ Ʋ ἶКВֿ ǵ Ʋ ᾯК

ι Ʋ ɵ ↔ ǵ Ʋ ᴣ ̬ ǵ Ǟǵ 4 ǲ˞Ȓ șҹǪ

ǦƳẎἶКǵᾃ Ỗᴣ̝ǵ ͔ș ǭ ȈȐȓȓǷƲ ǵ ϹƲ ȹɱȽɶǵ Ǔ֯ ǯǱǪǦƳ

ǚǵ ӓѰ↓ǿǵר ǓҚșẢǞƲ2013₴↓ǒȐ ǵ 3 ǵ ιȹɱȽɶǯǞǭƼ Ȧɋɩ

Ȭɶ ֻѫ ȹɱȽɶƽǓ ǜȓǦƳǚȓǶ

ֿ ǲἶКВֿ ǯǞǭ ȫɡɱ

ɏȷǲ Ǔ ȈȐȓǦƼȦɋɩȬɶḨ

ᶮ ȹɱȽɶƽǵҍȦɋɩȬɶ

ǵӲҘ ↔șЗ̑Ǟ ǞǭǋȒƳǚǵȏǍ

ǲꜘ Ҙἶ Ƕ 2013₴↓ǒȐƲ ȦɋɩȬ

ɶҘἶ 5ѝ ǯ ȦɋɩȬɶ ֻѫ

ȹɱȽɶ 2014₴↓ ᷀Ʋ ȦɋɩȬɶ

ֻѫ ǵ ѝ Ʋ᷂ ṑҘἶ 6

ѝ ǯ ȠȶȠ Ẏ ṑ ȹɱȽɶ 3

ѝ Ʋ ֻҘἶ 4ѝ ǯ ɕɧ

ȸɜҘἶ ȹɱȽɶ 3ѝ ǵ 3Ҙἶ

ǯ 3ȹɱȽɶ̱ѰǯǱǪǦƳ 
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ü ᷂ɵ┴ ǵ Ϸ 

Ӣѝ ᷂  
┴  

᷂᷀ 
┴  ├  
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᷂Ӣ  

ʚ ʚ 
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ὕ  ʚ ʚ 

 ʚ ʚ 

ȭȦȷɆ 
ὕ  

ʚ ʚ 
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 ꜠ǯ  
ꜘ Ҙἶ ǵ ǶƲˉ″ẎἶἶѸǵʴǮƼҘἶǲ ǠȒἶ ֗ǺǤǵꜘ ǵ ƽǯὑȈ

ȐȓǭǋȒƳǚǵ ǲ ǋƲ2010 2015₴ǵƼ Ĭ ʴ ƽǮǶƲƼҘἶǯǤǵꜘ ǲ ǠȒϼ

ǲ ǞƲᶮ ǲ ǋ ǵ șʣǙȒǯǯȉǲƲ ᷀ǵ˲ ̝ǲǯǪǭ Ǳ

ǯǱǪǭǋȒ᷂ ṑǯȦɋɩȬɶᵂ ǲ ǠȒɕɫȶȥȭɆ ǲҘἶ ș ǋǭ֝ȑ ȆƲ

̝ǲ ǠȒƽǯǞǭǋȒƳȅǦƲƼЋᶮВֿѫ ǵ̂ ǯǞǭƲ ǯǵВֿ ș

ǞƲꜘ Ҙἶѝ ǵἶ ǵ ǲ ǠȒƽǯǞǭǋȒƳʫ ǲ ↓Ǯϼ Ǳ ș᾽

ǞƲꜘ Ҙἶ ǓɋɁɆɭɶȭǵʴⱲǯǞǭ₡ǲ̬ ̂ǘȐȓǭǋǖǚǯș ǞǭǋȒƳ 

ǲЋᶮВֿѫ ǯǞǭƲҘἶșḨ ǯǞǦƼ᷂ ṑǵ ǯͪЋș ǞǦẎ ʴǲ

ǠȒ ǵ ƽƲƼ ֻɕɧȸɜǯ ǲ ǠȒ ƽƲǜȐǲǶƼ ҘƲẐ ϽƲ

Ǳǰǵ ȦɋɩȬɶș ҧ ǲ ֻ ǲ֝♬ǠȒ ǵ ƽșЋᶮǵ ǯǯȉǲ ǞƲ

21ʫ ǵ˲ ̝ǲǯǪǭ Ǳ ǯǱǪǭǋȒ᷂ ṑͪЋǯ ȦɋɩȬɶǵ ǲ șǑǔƲ

ꜘ Ҙἶș ǯǞǦϼ Ǳ Ҳș᾽ ǞƲ ǠȒǚǯș ǯǠȒƳ ǵВֿѫ ɵВ

ֿ ș ǟǭ ȱɝɣɉɄȡǵ◐ ȋ ᾽ǲ ǞǭǋȒƳ 

 

̊ʣǵ ș ǠȒǦȈǲ ǲǑǘȒВֿѫ ɵВֿ ǵ ѝ ǯǞǭƼ᷂ ṑƽƲ

Ƽ ֻҘἶƽƲƼ ȦɋɩȬɶҘἶƽǵʢǫș ὑǞƲ ȆǯǞǭ֓қ Ǔʺ̱ǯǱǪǭ

ș ǍƼʝ ƽƲǉȐǒǟȈ ǯǞǭǵ ș ὑǞƲǤǵ ǲ Ǟǭ֓қ șҹȒ

Ƽ ὑ ƽƲǜȐǲ 2011₴↓ǒȐ ỒǜȓǦẆᶮ˲ ș̈ ǯǠȒВֿ Ƽᶮ ӓ В

ֿ ƽƲ֗Ǻ Ǳ ǵȉǯǲ̔ ǜȓƲ ρǜȓǦ ̝șὕ ǠȒƳ 
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ᶮ ǱҘἶǵ ǯǞǭǵ Ҳǯֿ ǲƲ˹♥Ƕˉ″ẎἶǵʴǮǵ☻Ҋș ǦǠǚǯǓ▌ǖ

ȈȐȓǭǋȒƳˉ″ẎἶǮǶƲ˹♥ǵἶ ǵᾓ ǲ ǠȒ˗ șᾃ ǠȒ Ỗᴣ̝ș

ǞƲɧȢɓȳȢȦɱȷƲ Ḹ ͬƲ ṑƲɈɌɄȭɌɫȶɶɵ ƲȦɋɩȬɶƲȉǵǬǖȑ Ʋ

̝Ḩ ƲɓɫɱɄȡȠǱǰǵᶮὤ ǲ ǜȓǭǋȒ ѝ ǲǑǘȒ ɕɫȶȥȭɆș ǲ

ǠȒǚǯș ὑǞǭǋȒƳꜘ Ҙἶ Ƕ ș▌ǖר ǜȓȒ ǮǶǱǋ ș ǒǞ

ǭƲǚȓȐǵ ɕɫȶȥȭɆǲ Ҳ ǲ֝ȑ ȚǮǋȒƳ 

ǜȐǲƲꜘ Ҙἶ Ǔ̬ ǞǭǋȒ ᷂ӢǶƲȫɡɱɏȷҍ ǵ ꜠ǯǞǭƲἶ ɵϼ

ǲ ș ǋǦ᷂ӢǯǞǭˉ″ẎἶǵʴǮ̬ ̂ǘȐȓǭǋȒƳꜘ Ҙἶ Ƕ ►ѧǵ

ǲ♫ǪǭƲ ȫɡɱɏȷǲǑǘȒʺ Ǳ ᾯǯǞǭ Ҳș Ǟǭ᷂Ӣǵ ӓǲὫʦǞǭǋר

ȒƳ 

ϼᾚ ӓἶ ǯ ֻ ›ἶ Ǔ ǵ Ʋ᷂Ḣɵ ⁸ ṑǵ ᵎǱǰșѝ ǠȒǵǲ

ᾍǞǭƲꜘ Ҙἶ Ƕ᷂ ṑᵂ ȋ ȦɋɩȬɶǵ Ǳǰǲ֝ȑ ȚǮǋȒƳȅǦ Ǯ

ǶƲ ᷀ ₴ ׀120 ǖǵẎἶ ἶ ǵ ᾚ ᴣșҵȈǭǋȒƳ˹♥ȉ ֻ ›ἶ↑ǯ›ἶ↑ǲǑǋ

ǭƲʺǲ♥ ǵ ǵ ǒȐẎἶ ǲ ǠȒƳ 

Ħὕ Ḹף  
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 ᵣ 

  
ꜘ Ҙἶ ǵ ᵣǯ ⱷ ὑǲǫǋǭƲ ᶫș֓ ǞǱǓȐ ȀȒƳ ̝ǶƲ

ǲǑǘȒ ⱷ ὑǲ ȖȒ ǮǉȒƳ ǵ̀ǲр ɵ ₉ɵҞ șדȇ 2002₴ 4

ɟɱɎɶǒȐǱȒ ᴣ̝ǮǶƲ ̝ǒȐ ǜȓǦƲ ǵ ᵣ ǲ ǠȒ˗ ǲǫǋ

ǭᾃ ǠȒƳʝ Ʋ ᴣ˲˗Ʋ ѸǱǰḨ ǲ Ǳ ǶƲ ǵȆǲȏȒ ̝Ǯᾃ ɵ

ὑǜȓȒƳǱǑ Β ǶƲ ɵр ɵ ₉ɵҞ ǲȏȒ 1 Ǯ ǵΒ׀3 ș їǞ

Ǧ♥Ʋ ɵр ɵ ₉ǲȏȒ 2 ǮΒ ș׀1 їǞƲ ̝ǲǑǋǭ ὑǜȓȒƳꜘ

ҘἶВֿ ᵣỖᴣ̝ ׀ 6 1 1 ǶƲ ǵǉȑ ɵЋᶮВֿѫ ƲǤǵ̀ǵ

ǵ ᵣǲ ǠȒ ˗ ǲǫǋǭ ǵ ᵂǲꜘǟǭӲ ǠȒǚǯș̑ҵǯǞƲẎ ǒȐ

ǵ ᵣʝ ǲǫǋǭ ǲ ș ǍƳ ᷀ǶƲ КǒȐ ƲἶКǒȐ׀8 ƲἶẆǒȐ׀2 ׀9

ǵỖᴣǒȐǱǪǭǋȒƳ҇ Ǔ↔ ǯǱȒВֿѫ ɵВֿ Ỗᴣ̝ ׀ 6 2 3 ǶƲ

ǵЋᶮВֿѫ ǲ ǠȒ˗ ǲǫǋǭᾃ ǠȒǚǯș̑ҵǯǠȒƳВֿ ǑȏǺ ̝ǵЏ

ҹ Ʋꜘҹ ̏ǵ Ʋב ǜȓǦꜘҹ ̏ǲᾍǠȒ˔ ѝ Ǳǰș ȈȒƳВֿѫ ɵВֿ

Ỗᴣ̝ǶƲҘἶѝ ƲẎ ѝ Ʋ ֻɵɕɧȸɜѝ ǲǫǋǭǤȓǥȓᾐ ̝ș ǪǭǋȒƳ

Ỗᴣ̝ǵỖᴣ Ƕ КǒȐ ƲἶẆǒȐ׀7 ǯǱǪǭǋȒƳỖᴣ׀6 ǲǶἶẆỖᴣǓᾦǋǭǋ

ȒƳ 

Ѽ ǵ ᴣ̝ǵʤǲǶֺ Ỗᴣ̝ǓǉȑƲ ǵ Ƶǵ ᵣ˗ ǲǫǋǭ ș ǋƲ ᴣ̝

ǲᾍǞǭḸףǱǋǞǶ ș ǍƳֺ Ỗᴣ̝ǵʴǮ ǱȉǵǶƲᾓ Ỗᴣ̝Ʋ ⁫ ͔Ỗ

ᴣ̝Ʋ˔ Ỗᴣ̝Ʋї ɵⅎḸỖᴣ̝Ʋ ᾐ Ỗᴣ̝Ʋ┴ ṑ ρỖᴣ̝Ʋ Ὑ ᵣỖᴣ̝Ʋ

›̸ḹỖᴣ̝ƲВֿѫ Ỗᴣ̝ǱǰǮǉȒƳᾓ Ỗᴣ̝ǶƲЋᾐ̑ Ǔ ᴣǯǱǪǭǋ

ȒƳ ǵᾓ ǵ ὑșʺҵǯǞǭǋȒƳ ǲǶ ᴣ̝ǓǤȓș ὑǠȒƳ˔ Ỗᴣ̝

ǶƲ ǵ₴ ˔ ὑǵǦȈǵỖᴣ̝ǮƲ̀ǲ ǵὑᴣ Ʋ ₡ҽ ᴣǵ Ǳǰǲ Ȗ

Ȓ ȉ ǍƳї ɵⅎḸỖᴣ̝ǶƲ ǒȐǵ₴ ї ǵ ɵ ǲ►ǦȒ̀ǲƲ
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˺ɏɱɓɪɁɆǵ̸ Ʋəɶɞɘɶȶǵ ǲȉ►ǦȒƳ ᾐ Ỗᴣ̝ǶƲ ǵ ȵ

ȷɄɞǵ ɵ ᵣǯƲ ȵȷɄɞǵ ǲǫǋǭ ǠȒƳ┴ ṑ ρỖᴣ̝ǶƲ ǵ┴

ǵ ρɵ ǯƲ┴ ק ǵ ṑǵ ρɵͪЋǲǫǋǭ ǠȒƳ Ὑ ᵣỖᴣ̝ǶƲ Ὑ

2 7 ǵ ᵣЋ ǲǫǋǭ ǠȒƳ›̸ḹỖᴣ̝ǶƲ ι›̸ḹǵ ᵣș̑ҵǯǞǭǋ

ȒƳỖᴣ Ƕ›̸ḹ șЗǴǭǋȒƳ КВֿѫ ɵВֿ Ỗᴣ̝ǶƲ ǵЋᶮВֿѫ ˗

ǲ ǞǭƲʣ ǵВֿѫ ɵВֿ Ỗᴣ̝ș КǮὕҵ ǲ ̯ǠȒȉǵǮǉȒƳǠǱȖǨƲЏҹ

Кǵԍ ̸ ǯ ⁹ϼǵ ὑƲВֿѫ ˔ ǵ ѝȷȫɶɞ ǵ Ʋ ̝ǵ̔ ɵὕ Ʋ

Нἧ̱ǯǞǭǵƼЋᶮВֿѫ Ḹף ƽǵ ɵ ɵ ⁹ɵͪἭǱǰș ǍƳȅǦƲᶮ ӓ

Вֿ ǵƲᶮ șҴ ǞǦ˗Ѽᾃ ș ǍƳ КВֿѫ ɵВֿ Ỗᴣ̝ǶǚȓȐǵ

ș֞ǘǭ► ₴↓ǲǫǋǭǵ șᾃ ὑǠȒǯВǲƲ ₴↓ǵ ǲǫǋǭВֿѫ Ỗᴣ̝

ǲᾍǞǭ ș ǍƳ 

̊ʣǵ̀ǲƲ ǵ ᵂ ǯǞǭƲ Ʋ҇ Ʋ ǯ ȹɱȽɶ ǒȐǱȒ ᵣ̝

ș ǘƲ ǵ ᵣ ǲ ǠȒ ș ǪǭǋȒƳ 
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 ᴣǵ ǯ  
2016₴ 6 1 ᷀Ʋ 21Ʋр 20ƲҞ ǵ׀12 ᴣɛȷɆǲᾍǞǭƲ 18Ʋр 15Ʋ

Ҟ Ǔ᷀׀9 ǞǭǋȒƳˉ″Ẏἶǵ˲˗ɛȢɱɆѰ↓ƲẎἶ רӓѰ↓Ʋặר Ѱ↓Ǳǰǵ ˗

ǮƲɛȷɆǵʝὑ ǵф ǱǰǓ ǜȓǭǋȒǓƲ˲ ș Ẏ ǲ ǠȒҟҘș Ǐǡ Ǫ

ǭǋȒƳ˲ᴣǵ Ḩ ǶƲ 6 1 ǲ ǠƳ 

2016₴ 6 1 ᷀ 

Ħ ᷂Ӣ˗ҵ  
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 ˔  
ǲЊȒ ǶẎѩǞǭ˘ ǉȒƳʝǫǶ ἶ ȏȑ ѝǜȓȒ ᵣ ˧̂ ǮǉȑƲ

ȉǍʝǫǶẆ ǮǉȒƳ 

ᵣ ˧̂ ǲǫǋǭǶƲ2004₴↓ǵᶮ Ẏἶ ˲ӓ♥ƲѼ₴↓˔ ǲᾍǞǭẎἶ ͝ ͜

ʢ ʴ Ƕ ▌ӓ͝ ͜ Ǔ ǘȐȓȒ Ʋ₴Ƶѹ ǜȓǭǔǭǋȒƳ ̏ ǲǫǋ

ǭǶƲ ѝ ǵ 2ҊǓẎἶЋ̱ǵ ᵣ ǯǱȑƲ ȑǵ 8ҊǓ ǲ ѝǜȓȒƳǜȐǲƲ

Ƕ ѝǜȓǦ˔ ǵʴǒȐƲ ȫɡɱɏȷǲǑǘȒВ șѝ ǠȒǦȈǵ їș Ǫǭǋ

ȒƳʝ ƲẆ ǲǫǋǭǶƲ ἶ Ҟ ɵ ȦɋɩȬɶ ֻ ǵẎḌɕɫȶ

ȥȭɆ ș ♬ǠȒǦȈǲ Ǳ Ҳș ǪǦ Ʋ ǲ ȖȒ 2015₴↓ǵ ˔ 989 ʠ

Л ˲̏ ș ǖ ǵǍǨ 62 șẆ ǓӸȈȒȏǍǲǱǪǭǔǭǋȒƳ 

¶ ᵣ˧̂ ǵ  

ĦВֿѫ șדȇ 

CEO К  2010₴↓ 2011₴↓ 2012₴↓ 2013₴↓ 2014₴↓ 2015₴↓ 

Ẇᶮ˲ ᴣ  1,682,000 1,594,000 1,982,000 1,958,000 1,534,000 1,410,000 

₡ҽ ᴣ  8,052,000 8,000,000 7,920,000 7,840,000 7,762,000 7,684,000 

Ẇᶮ˲ ᴣ ► ₴↓˔ ѝ ȏȑƼẆᶮ˲ ᴣ ὖᴣ ̏ ƽǵ  

₡ҽ ᴣ ► ₴↓˔ ѝ ȏȑƼ ₡ҽ ᴣ ƽǵ  

Ħ ᷂Ӣ˗ҵ  

  

0

200,000,000

400,000,000

600,000,000

800,000,000

1,000,000,000

1,200,000,000

2010₴↓

5

2011₴↓ 2012₴↓ 2013₴↓ 2014₴↓ 2015₴↓

ѩ 101,678,000 100,849,000 69,415,000 63,326,000 69,879,000 68,387,000

ρ Ҟ 207,450,000

ρ ᵣ 45,109,000 29,252,000 21,847,000 24,062,000 21,081,000 17,741,000

ȠȶȠ Ẏ ṑ

ȹɱȽɶ ᵣ
1,643,000 1,627,000 1,611,000 1,595,000 1,579,000 1,563,000

ɕɧȸɜҘἶ

ȹɱȽɶ˗
143,948,000 142,509,000 141,083,000 139,670,000 138,275,000 136,892,000

COE 9,734,000 9,594,000 9,902,000 9,798,000 9,296,000 9,094,000

Ḩ 152,908,000 152,884,800 151,819,900 151,589,700 142,212,200 139,486,700

˲̏ 590,384,754 581,585,281 545,167,756 494,678,980 543,392,007 528,054,637
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¶ ἶ Ҟ ǲȏȒ  
2008̊ ǲ ᴣǓ̈ ǯǱǪǦ ἶ ἶ Ҟ ǲȏȒ ̏ ȉ

̏ǯ ǏȒ ǯ ǵ șȮɧɓǲ ǠƳ ˘ ʴ ʴ 2010₴ 2015₴ ǵ₴₳᷈Ƕ

Ǥȓǥȓ 32̏ǯ 171ӧЛǮǉȒƳ2012₴↓̊ ǲǫǋǭǵ ɵ̈׀ ǑȏǺ ǶƲ 6

6 6 ǲ ǜȓǭǋȒƳǱǑƲ2011₴↓̊Ѽǵ ǲǫǋǭǶ ֒ǵ ș֓ ǜȓǦǋƳ 

Ħ ᷂Ӣ˗ҵ  
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2010 2011 2012 2013 2014 2015

0 0 0 0 1 0

0 0 0 0 0 0

0 0 0 0 0 0

(S) 1 1 2 3 2 2

(A) 3 5 3 3 3 5

(B) 10 11 11 9 5 3

(C) 4 4 2 4 6 6

3 6 7 9 8 11

(A) 3 2 1 0 0 0

(B) 4 5 7 5 2 6

♩כ♃☻ 1 1 0 1 1 0

1 0 1 1 0 0

0
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200,000,000

250,000,000

2010 2011 2012 2013 2014 2015

0 0 0 0 12,818,000 0

0 0 0 0 0 0

0 0 0 0 0 0

(S) 25,100,000 25,100,000 64,300,000170,900,00059,150,000 44,070,000

(A) 27,200,000 40,700,000 32,500,000 28,400,000 44,980,000 57,200,000

(B) 43,200,000 42,600,000 44,000,000 23,200,000 18,330,000 18,460,000

(C) 2,900,000 4,000,000 1,800,000 7,000,000 6,370,000 7,930,000

4,100,000 9,200,000 7,800,000 8,600,000 12,010,000 18,980,000

(A) 16,400,000 8,900,000 2,200,000 0 0 0

(B) 5,500,000 3,300,000 6,800,000 3,400,000 1,820,000 8,190,000

♩כ♃☻ 1,170,000 1,000,000 0 1,000,000 1,040,000 0

570,000 0 400,000 300,000 0 0
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¶Ẇ  
ἶ Ҟ ˗ Ʋ ἶ ̊Ẇǵ Ҟ Ʋ ἶ ƲẆ ǵ֝♬̏ ǯ ǵ ș

ǠƳ 2₴ ǵ Ƕ 6 6 6 ǲ ǜȓǭǋȒƳ֞ ǯֿ ǲƲ ֺ̝ ǒȐǵ

ᾚ ǲΉƵǵ ǓꜘǏƲ ̝ǿǵ ἶ ș ǪǭǋȒƳ 

Ħ ᷂Ӣ˗ҵ ɵ Ҳ  
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2010₴↓ 2011₴↓ 2012₴↓ 2013₴↓ 2014₴↓ 2015₴↓

29 35 33 33 29 33

ẲἶὫ̂ 17 16 15 12 13 23

֞ 16 20 16 11 19 21

ǯǵ

Вֿ
42 37 35 40 44 42

0

100,000,000

200,000,000

300,000,000

400,000,000

500,000,000

600,000,000

700,000,000

800,000,000

2010₴↓ 2011₴↓ 2012₴↓ 2013₴↓ 2014₴↓ 2015₴↓

ᾯ ѝ
12,616,798 19,422,846 17,431,439 12,410,516 20,378,491 31,830,847

142,279,150 148,420,000 184,420,000 285,361,000 133,905,179 154,830,000

ẲἶὫ̂ 19,249,000 12,450,000 12,000,000 12,630,000 23,054,740 28,263,000

֞ 254,344,356 290,808,527 252,712,629 106,598,682 228,762,095 245,234,459

ǯǵ

Вֿ
212,646,787 206,025,222 288,770,150 289,778,355 285,552,338 310,650,000
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 ᾓ  
ꜘ Ҙἶ ǵᾓ ǲǫǋǭǶƲᾐ̑ ǲȏǪǭ ǜȓȒᾓ Ỗᴣ̝ǓʴⱲǯǱǪǭ

Ʋ Ǟș ǪǭǋȒƳᾓ ǶƲ1999₴ 11 ǲ ὑǜȓǦƼʴ ƽ Ћ 15ɘɶ

ȶ Ʋ2004₴↓ǵˉ″Ẏἶǵᶮ Ẏἶ ˲ӓǲ̢Ǫǭ ὑǜȓǦƼʴ ɵʴ ƽ 6₴

ƲǑȏǺ 2007₴ 3 ǲὕ ǜȓǦ 4ᶥẆ ͔Ʋ2010₴ ǲὕ ǜȓǦ ᶥẆ ͔Ʋ

2013₴ǲὕ ǜȓǦ 6ᶥẆ ͔ǲḨǬǋǭǋȒƳ ǯǞǭǶƲƼҘἶǲ ǠȒἶ ǑȏǺǤǵꜘ

ǵ ƽǵѝ ǵʴ ǯǞǭǵ Ҳș ᾽ǜǢȒǚǯƲ ǲǚǵѝ ǵ ǯǞǭЋᶮǵ

ǯǵВֿ ɵВֿѫ ș͝ ǠȒǚǯƲ᷂ ṑᵂ ǯȦɋɩȬɶᵂ ǵ ǲׄǘǦ ǵ

ẎḌɕɫȶȥȭɆș᾽ ǠȒǚǯǮǉȒƳǜȐǲƲ2007₴ 4 ǲ Ҙἶȵɝɣɪɶȵɥɱǵ șḨǲ

Ǧǲ ǜȓǦ ȠȶȠ Ẏ ṑ ȹɱȽɶƲǤǞǭ Ⱳ ›ἶ ȹɱȽɶǵ șḨǲ

ǜȓǦ ɕɧȸɜҘἶ ȹɱȽɶƲ ǲ 2013₴ 4 ǲ ǜȓǦ ȦɋɩȬɶ ֻѫ ȹ

ɱȽɶǵʢǫǵȹɱȽɶșͪ ǠȒǚǯƲᶮ ˧ Ӳὑȋᶮ Вֿ ș ǲ ǠȒǚǯƲẎἶ

ֻ ›ἶ↑ǯ›ἶ↑ǵӲҘ ↔ǯǞǭ ǲӵṲ♥ ǵἶ ǵ ș ǲ ȈȒǚǯƲ К

ǵ ɵ ȹɱȽɶ ǵ Ǳ șᶫȒǚǯƲ Ὑǵ Ҳș ӓǞЋᶮВֿѫר ȋ

К ș ǠȒǚǯƲǜȐǲɎɧɱȷɵȷȱȠɵȩɶɇǵ ș֝ȑЊȓȒǚǯǲȏȑƲ ˕

♬ǵǦȈǵʴ șǦǭȒǚǯƲ ⁫ ǯẆ ͔ǵ̱Ѱș Ǟὑ ǲὕ ǠȒ

ǚǯƲ2002₴↓ǲᾚЊǞǦ ᴣǵ̑ Ѱȋ ᴣǵЋᶮЏҹǱǰșḨǲǞǭ ǵ ҲӓșǶǒȑ

ǵ ӓșר ǠǚǯƲ ș ̝ȋəɶɞɘɶȶǱǰǮ ǲЏ Ǟ ̝ǲ ϷǠȒǚ

ǯƲ ǯǵВֿ ș ǲ Ǟ ̝ ǲ ǠȒǚǯƲǱǰǓǉǙȐȓȒƳ 

2009₴ 6 ǲ ἶ ἶ ɵἶ ᾃ ̝ἶ ѝ ̝ ṑḨ ̝ǒȐЋᶮВֿѫ ɵꜘ

ҘἶВֿ ǲ ὑǜȓǦǚǯǲ̢ǋƲȅǦƲᶮКǵȆǱȐǡᶮ ǱВֿѫ ǵ ӓǵǦȈǲר

2011₴↓ǒȐ К ș ǋǭᶮ ӓ Вֿ ș ǨʣǙǭᶮ Вֿ ș ǞǭǋȒƳǚ

ȓȅǮ̊ʣǲꜘ Ҙἶѝ ǵ ǯǞǭВֿѫ ɵВֿ ș ӓǞǭǋǖǚǯǓר ǯǱǪǦƳ

2010₴↓ǒȐǶƼ ȦɋɩȬɶҘἶƽƼ᷂ ṑҘἶƽƼ ֻҘἶƽș ǯǠȒ ǲ șὕ Ǟ

ǦƳ2013₴ 4 ǒȐǶƲ ȦɋɩȬɶ ֻѫ ȹɱȽɶǓ ǜȓƲ3 3ȹɱȽɶș ǠṞ̑Ѱ

ǯǱǪǦƳȅǦ ἶǯ ǓϼᾚǠȒἶ ǵẎḌɕɫȶȥȭɆ Ƽ ₳ ɕɧȸɜЋᶮ

Вֿ ɋɁɆɭɶȭƽǶ ἶ ǵƼɫɶɇɜɁɕ 2014ƽǵ ὑ ₳ 26₴↓ ǮϮϼ↓Ǔ

ȈȐȓȒ 10 ǲ ȑ ȅȓȒ Ʋ ͔Ǔʝ῁ ȅǪǭǑȑƲǤǵὕ ǲҟȈȒƳǚȓȐǵǚǯș

ҧ ǲὕ ǠȒǦȈǲƲ 6ᶥẆ ͔ǵ ǲḨǬǔƲ˹♥ȉ ȋꜘ ҘἶВֿ ǯǞ

ǭǵ Ҳș ǟǭ ̝ ɵἶ ǲḨǬǖ ș᾽ ǞƲǜȐǱȒ ᾽ș ǞǭǋȒƳ 

 ꜘ Ҙἶ ǵƼḨ Ǳ ƽ 
ƼҘἶǲ ǠȒἶ ǯǤǵꜘ ǵ ƽǯǋǍ ǲ ǪǭƲҘἶǯǤǵꜘ ǲ ǠȒϼ

ǲ ǞƲᶮ ǲ ǋ ǵ șʣǙȒǯǯȉǲƲ ᷀ǵ˲ ̝ǲǯǪǭ Ǳ ǯǱǪ

ǭǋȒ᷂ ṑǯȦɋɩȬɶᵂ ǲ ǠȒɕɫȶȥȭɆ ǲҘἶ ș ǋǭ֝ȑ ȆƲ ̝ǲ

ǠȒƳȅǦƲ˹♥ǵɕɫȶȥȭɆ ǵɄɶɜǲǱȑ♬Ȓ Ḣǵ ǲȉҘș ǗƳɝɁȵɥɱП

ὑ ǲǑǋǭЋἶǮ ǜȓǦƲ᷂ ṑƲ ȦɋɩȬɶƲ ֻɵɕɧȸɜǯǋǍ › ֻǵḨ

Ʋꜘ ƲẎḌɕɫȶȥȭɆșὕ ǞƲʫ ǵҘἶ ǯǞǭἭ ǠȒƳ᷂ ǵΉ ǯǋ

Ǎ ᷂ ǲ ǫ ᷀Ʋ ᷀ǵἶᵂƲ Ʋ Ǔ᷂ ǲǼǜȖǞǋǵǒƲ˲ǲǼǜȖǞǋǵǒƲǯǋ

Ǎ ̝ ꜠ș₡ǲ ǮǔȒȏǍǱɕɫȶȥȭɆɭɶȫɱȮș֝ȑЊȓƲ ֻǵ ǲ ǫƳ 

ֻҘἶ ǶƲɕɧȸɜǯ ǲר ǠȒḨ ș ǠȒǯǯȉǲƲꜘ ȉ᾽ Ǡ

ȒƳȅǦƲ ɕɧȸɜҘἶ ȹɱȽɶ֗Ǻ ɕɧȸɜ ȹɱȽɶǯ ǠȒƳˍ ɕɧȸ

ɜ ἶǵ ș ǯǞǭƲϽɕɧȸɜƲ ɕɧȸɜǯǵר ǲȏȑɕɧȸɜ ἶș ᾽ǜ

Ǣǭ ₳ ἶș ǠȒƳ ɕɧȸɜҘἶ ȹɱȽɶǶȦɋɩȬɶᵂ ǲ ǠȒɕɫȶȥȭ

Ɇ ǯǞǭĝ ֻɕɧȸɜǵὑ₡ Ğǲ ȖȒἶ Ḩ ș їǞƲ ǲׄǘǦ ș

ὕ ǠȒǚǯǮ ֻἶș ᾽ǜǢƲ ֻ ǵ᾽ ș ǖƳ 

ȦɋɩȬɶҘἶ ǑȏǺ ȦɋɩȬɶ ֻѫ ȹɱȽɶǶƲ ҘȦɋɩȬɶѫ ǵ ȵȷɄɞ

ǒȐὕ ƲẐ ȦɋɩȬɶ֝♬ǵɏɋɩ ɵ Ʋ ҘẀ ҧ ɅɎȢȷǵ

Ʋ Ʋ Ʋ Ҙ ǵ ȦɋɩȬɶǵ ƲǚȓȐ ȦɋɩȬɶǵ ֻ֝♬ɵҧ Ẁ ɵ
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ҧѫ ș ᾽ǜǢƲ ȦɋɩȬɶȵȷɄɞǵ ̝ὕ Ǳǰǵ Ḣǵ ǲȉҘș ǗƳ 2 Ǯ

ǏǦᶮ Вֿ ǵɋɁɆɭɶȭș ẎǞƲ ȦɋɩȬɶ ǵʫ ǵ ș ǠƳẎḌɕ

ɫȶȥȭɆǲǑǋǭǶ ἶὍǵ șⱳ ǯǞƲ Ӳ Ʋ Ӳ șȱɱȹɕɆǯǞǭ᷂Ḣǲ ⁪

ǞǦѝ ḌȦɋɩȬɶ ̝ǵὕ ș ǞƲ᷂ ҍ ǵɠɅɩșⱷׄǠȒƳ 

᷂ ṑҘἶ ǶƲ ȠȶȠḢǲҘ ș ǔǫǫƲЋ ǵẎ ɵ ἶǲ ȖȒ ṑ

ș ǠȒƳ ǯẎ ǵ ǲǫǋǭ ǯɠɅɨɱȮƲǜȐǲҧ Ǳ ǵ ǲḨǬ

ǔƲ ὕ Ǳ ṑẀӓǵ ǯƲǤȓǲ ȖȒҘἶ ǵ ș ȈƲẎ ɵ ṑǵ ɵ

Ẁӓ ǵ ș ǠƳ ȠȶȠ Ẏ ṑ ȹɱȽɶǶƲ ҘἶȋẎ Ҙἶș ǵḨ ǯ

ǞǫǫƲ˹ Ǳ ̝ ș ǏǦ ΒẀҲἶȋ ṑҲ ṑἶǱǰǵẎḌɕɫȶȥȭɆ ș

ǠȒƳ ǲ₦ⅎǖ ǮǔǦᶮКẆǯǵ ӲҘ̱Ѱș ǒǞƲǜȐǱȒ Ḹ˧ ɵВֿѫ ɵВֿ

ș᾽ ǞƲ ȠȶȠǑȏǺ ǠȒק ḢǲǑǘȒẎ ɵ ṑșȏȑ Ǟǖ Ǟ˔ Ǡ

ȒƳ 

 Вֿѫ ɵВֿ Ƽꜘ ҘἶВֿ ƽǯǞǭ 
ǀ ɵ ɵⱳ  ǁר

ȦɋɩȬɶҘἶƲ᷂ ṑҘἶƲ ֻҘἶѝ ǲǑǘȒꜘ ҘἶВֿ ǯǞǭƲϼ ǒǫ

ἶ ǲ ǞƲ ǋ ǵ șʣǙȒǯǯȉǲƲ˲ ̝ǵ᷂ ṑǯȦɋɩȬɶᵂ ǲᾍ

ǞƲВֿѫ ɵВֿ șḨǲǞǦɕɫȶȥȭɆ ǲҘἶ ș ǋǭ֝ȑ ȆƲǤǵ ș

ȉǪǭἶ ɵ ̝ǿ ǠȒƳ 

ǀ֝ Кὦɵ ♅ǜȓȒҧ ǁ 

᷂ ṑǯȦɋɩȬɶǵ ›ἶǲ ǠȒẎḌὕ Ʋ ƲɠɅɨɱȮ Ʋ

ֻɵɕɧȸɜὕ ƲȹɱȵɱȮ șВֿѫ ǲ͑ǠȒǚǯǲȏȑƲᶮКɵᶮ Вֿ ș

ǠȒƳǚȓǲȏȑƲȦɋɩȬɶ ȦɋɩȬɶǯɕɧȸɜ ֻ Ʋ᷂ ṑ֗Ǻ ₳ ἶѝ

ǲǑǋǭ ǦǱἶ ǵ Ʋ șҍїǞƲḨ ἶǯǤǵꜘ ᾽ǲὫʦǠȒƳ 

 ᾯǵʴ ɵʴ  
2016₴↓ǒȐỒȅȒ ʢ ʴ ǲᾍǠȒƲƼ ᾯǵʴ ɵʴ ƽ ǵ ș 6 8

2 ǲ ǠȒƳ 

  



 ǯ  

 

-  15 -  

 

 ǵ ɅɶȽ 
ꜘ Ҙἶ ǶƲˉ″ẎἶẎἶ ͔ ḸȵȷɄɞǵ ḸǲḨǬǔƲ ǵ ș Ǟǭǋ

ȒƳ ǮǶƲʺǲֺ ǵ₴↓ Ȯɧɓș ǞƲǤǵ Ƕ 6 6 ǲ ǠƳ 

  

¶  
ǵ ș ǠƳ2014ɵ2015₴↓ ʝ Ƕ 6 6 1 ǲ ǠƳ2013₴↓̊ѼǶƲᶮ

ǯᶮК ǵֻ Ƴ2014₴↓̊ ǶƲSCIEǲדȅȓȒ Ǟ șқ ǞƲǒ

ǫƲѝ ѩ șỒȈǦƳ 

Ħὕ Ḹף 2014₴↓̊  
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¶Web of Science: C ore collection  ( Researcher  ID:  F- 4018- 2015) 
ꜘ Ҙἶ ǮǶƲOn line ɅɶȽɗɶȷǮǉȒWeb of Science ș ǋǭƲCore collection ǯǞ

ǭ ǜȓǭǋȒ ǲ ǜȓǦƲꜘ Ҙἶ ǵ Science Citation Index Expanded (SCIE)

șƲResearcher ID: F - 4018- 2015ǲ ɵЏ ǞǭǋȒƳ̊ʤǲƲ ʝ 2004- 2009₴ ǯ ˘

2010- 2015₴ ǵʴ ɵʴ ǲ ǜȓǦƲ ǵ₴̈ѩ SCIE ǯ 2016

₴ 7 ǲ ǞǦ ѩǵ ╠ șƲ ѝǘǞǭ ǠƳ ʴ ǶƲ ᴣ 43˲Ǯ

₴ 120Ḹǵ ї ș ǞǭǋȒƳɆɁɕ ȉדȅȓȒƳ ʴ ʴǵ ╠ ǶƲ

ǯֿ ǵṔқϊׄǲǉȑƲ ǲȖǦǪǭ╠ ǜȓ ǘȒ Ǳ Ǔ ǜȓǭǋȒƳ 

 

 

 

¶ ╠  
╠ ᶥ ǶƲ ǵ ͔ ǯǞǭѫ ǜȓȒƳֺѝ ǲǑǋǭƲ ╠ ᶥ Ǔʣ̬ 1%ǲɧɱȭǜ

ȓȒ₴ѩ ș ǲȅǯȈȒƳ 6 6 1 ǲʝ ș ǢȒƳ 

₴ 2006₴ 2007₴ 2008₴ 2009₴ 2010₴ 2011₴ 2012₴ 2013₴ 2014₴ 2015₴ 

 4 1  4 1 2 0 4 2 1 

ᾟƲꜘ Ҙἶ  ȠȶȠ Ẏ ṑ ȹɱȽɶǵ ͠◑ ǓƲ2014₴ǯ 2015₴ǵ֙

ǮHighly Cited Researchers ǯǞǭ їǜȓǭǋȒƳ 

ĦWeb of Science ɵƼ₴ƽӢўȑ 
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ǵ ș ǠƳ2014₴↓ɵ2015₴↓ǵ ♅ ʝ ǶƲ 6 6 3 ǲ ǠƳ 

ĦẎἶ ͔ ḸȵȷɄɞ 

 ֞  
֞ Ƴ2014₴↓ɵ2015₴↓ǵʝ ǶƲ 6 6 4 ǲ ǠȒƳ 
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ǵѝ ѩ ș ǠƳ2014₴↓ɵ2015₴↓ǵʝ ǶƲ 6 6 2 ǲ ǠȒƳ 

 

Ħ  

 ̸  
ֺ₴↓ǵƲꜘ Ҙἶ ᴣǓḦ ǲ֓қǞǦ ș ǠƳ2014₴↓ɵ2015₴↓ǵЋ șƲ

6 6 5 ǲѦ ǠȒƳ 
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 ֗Ǻ ιȹɱȽɶǵ ˺ 
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Ҙἶ ǯ ȹɱȽɶǲȏȑ ǜȓǭǋȒƳẎ ɵ ṑǯП ȦɋɩȬɶǯ ֻɕɧȸɜǵ

ѝ șḨǲƲ ̝ǵɉɶȸǲ Ǫǭἶ ǒȐꜘ ȅǮ ș ǞǭǋȒƳ ǮǶƲ ѝ

˺ǯƲ2014₴↓ɵ2015₴↓ǵ Ҳǵ ș ǠȒƳ 

ᾟƲ ȹɱȽɶǶƲ̊ʤǵ ȑǵ ș ὑǜȓǭǋȒƳ 
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 ȦɋɩȬɶҘἶ Division of Renewable Energy 

Dynamics  
  ʝ 

ȦɋɩȬɶҘἶ Division of Renewable Energy Dynamics ǮǶƲȭɨɶɱǮП ֯ ǱȦ

ɋɩȬɶǮǉȒ ҘƲẐ ϽƲ ǵҧ Ǳ֝♬ǯȦɋɩȬɶẀ ǵǦȈǵ ǲ֝ȑ ȚǮ

ǋȒƳ ǲ ȦɋɩȬɶǵҘἶ ƲȦɋɩȬɶẀ ǵǦȈǵḨ Ʋ ȦɋɩȬ ҍ ᶅ

֗ǺẀ ᶅǵ ǲ֝ȑ ȚǮǋȒƳ 

›ἶѝ Wind Engineering ǮǶƲ᷂ ǲ ǋẎ ǵ ǵҲǔƲˍ ǵ ǵḨ

ș ȀƲẎ ṑǵ ᴇǯͪЋƲǱȐǺǲ ҘȦɋɩȬɶǵ ҧѫ ǲ ǠȒ ș ǪǭǋȒƳʺǱ

ɄɶɜǶƲ Ẏ ṑ ῁ǵ ǯ ǵ ȓƲ ṑ˔ ǵ Ʋ ҘȦɋɩȬɶǵ

ҧѫ ƲǱǰǮǉȒƳǚȓȐǵ ǵǦȈǲẎḌṑ ῁ Ʋ ↓ ῁ Ǳǰș ǋǦὙКὕ ֗Ǻ

ᾶẆὕ ὕ ǯ Ι ̱ȵɝɣɪɶȵɥɱș ǪǭǋȒƳ 

ἶѝ Crystal Growth Dynamics Section ǮǶƲП ֯ ȦɋɩȬɶȋ ȦɋɩȬɶǲ

ǠȒẐ ȋɏɭɶɅɎȢȷ ǵɅɎȢȷ ǵ ɵ ǲ ǠȒ ș ǞǭǋȒƳ

ǲƲɈɌȷȯɶɩǯɜȭɫȷȯɶɩǵὕ ǯ Ι ș ֻǞǭƲП ֯ ȦɋɩȬɶȋ ȦɋɩȬɶ

̝ǿǵἶ ș ἶǵὕ ǯ Ι șḨ ǯǞǭ ǪǭǋȒƳ 

ȦɋɩȬɶȵȷɄɞ›ἶѝ Renewable Energy System Engineering ǮǶƲ Ҙ ȵȷ

ɄɞƲ ʣ Ҙ ȵȷɄɞƲϼ ֻ ǵ ֗Ǻ ȦɋɩȬɶ ǿǵꜘ ǲ ǠȒḨ ǯ

ꜘ ș ǪǭǑȑƲП ֯ Ǳ ȦɋɩȬɶѫ ֗Ǻ ȦɋɩȬɶ ̝ǵ ֗ǲ ǠȒǚǯș

ǞǭǋȒƳ 

ȦɋɩȬɶẀ ›ἶѝ Energy Conversion Engineering ǮǶƲֺ ȦɋɩȬɶș ǠȒ

ǦȈǵҧ ǱȦɋɩȬɶẀ ǵ ǲ֝ȑ ȚǮǋȒƳǯǖǲƲП ֯ ȦɋɩȬɶǵ

ǵ ǯǞǭƲẎḌ ʣ ̱ȦɋɩȬɶɓȟɶɞǮ ǜȓȒֺ ǵ Ʋ Ҙɵ Ȧ

ɋɩȬɶǵ֝♬ɵ̟ ɵẀ ǲ Ǳ ǑȏǺ ǵ ș ǪǭǋȒƳ 

ṑȦɋɩȬɶ›ἶѝ Marine Environment and Energy Engineering ǮǶƲ ʣ Ʋ

Ʋ șѫ ǞǦ ȦɋɩȬɶ Ʋ ș̈ ǠȒ ѫ Ʋ᷂ ӓ ǵǦ

ȈǵCO2 ⅝ ǵ Ʋ֗ǺǚȓȐǵ Ǔ ṑǿǵ◙ ǵ ͔ǲ ȖȒƲ Ǳ ̱

Ҙἶ Ǳ ᵂ ǲǫǋǭϼ Ǳ ș ǪǭǋȒƳ 
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¶ ›ἶѝ Wind Engineering  

Ū Ẏ ṑ ῁ǵ ǯ ǵ ȓ 

Ƶǲ ↓ ῁Ǟǭˍ ǲǉȒẎ ṑ ῁ǵ ǑȏǺ șר ȀƲẎ ṑ ῁КǮ Ȗȓ

ǭǋȒ Ʋ Ҳ Ʋ ǵ Ʋ ǵ ș ǞǭǋȒƳȅǦƲ ῁ ǲǑǘȒ ǵ ҲɏȽ

ɶɱƲ Ҳǵ ǱǰǲǫǋǭƲ Ʋ ὕ ƲǑȏǺ Ιȵɝɣɪɶȵɥɱș ǋǭ ș Ǫǭǋ

ȒƳ 

ū ̱קȑǵ ȓǯǤǵ Ҙ  ר

Ƶǵ◐ ș ǫ Ḍ ̱ ɔɧɓɚɅȡ ǓƲʝ Ʋˍ ƲẀҲ Ʋ Ʋṑ ῁ˍ Ǳǰǵ

ƵǱ ȓǵʴǲ ǒȓǦḹֻƲǰǵȏǍǱק ȓǯ Ҙ șר Ǡǒǲǫǋǭ Ǳ Ʋ ὕ

ǑȏǺ Ι ș ǋƲɔɧɓɚɅȡ ȓǲ ǠȒ ʝ ǵ ș ǞǭǋȒƳ 

Ŭ ṑ˔ ǵ  

Ι ˔ ȵɝɣɪɶȽɶ ɨȠɞȱɱɏȭɆǯ̂׀ǘǦ ǵ ↓ӓșᶫǪǭǋȒƳɨȠɞȱɱɏ

ȭɆșƲ Ҙ ǲǑǘȒ ɠɅɩǵʝǫǯǞǭⅎǖ ֗ǲҟȈǭǔǦƳ ǲƲ ᷂◐ʣǲ ǜȓ

ǦẎḌ ǵ Ι ǯǋǍ Ǟǋѝ ș ǞǦƳ Ι șὕ ǠȒǚǯǮƲ᷂ ◐ˍ ǵ◙

Ǔ ǲǒǫὑ ǲ ȐǒǲǱȒƳ ǒȐƲҧ Ǳ ș ǋǫǫƲ ǵὄЋ ѰⱣ

ʣǵ ș Ǡǚǯǲ ҚǞǦƳ˹ ♥ǶƲɨȠɞȱɱɏȭɆǵʫ ǿǵѫ ș ǞǦ ș

ǍƳȅǦֿ ǲƲɪɱȸ ǵ Ῥȋ┴ ᾶʣǿǵᾚЊș ǠȒ Β ᷂ǵ ὑ ș ǠȒ˔ὑ

ǮǉȒƳ 

ŭ ҘȦɋɩȬɶǵ ҧѫ  

Ҙɵ Ҙɵ ȦɋɩȬɶǵ ҧѫ ǲ ǠȒ ǮǉȒƳ ǶƲ ̱ȦɋɩȬɶș ʴǜǢǭ

Ҙɵ Ҙ ǵҧ ș ǲ ȈǦ ǞǋȽȢɕǵ Ҙ ȵȷɄɞǑȏǺ Ҙ ȵȷɄɞș

Ǥȓǥȓɪɱȸ Ʋɪɱȸ ǯ̂׀ǘǦ ǞǦƳЋǖɤɉɶȭǱ Ḍɪɱȸ ǲ ǞǭǶƲ ₴

ǲ˞Ȓ ǵ Ʋ♫ ǵ ǯ ȀƲ Ίǵ їҘǵṔқș ǞƲᾛḌ 1- 5kW ɵɹ Ḍ 100kW

ǵɪɱȸ ș ǞǦƳɪɱȸ ǲ ǞǭȉƲЋǖֿǟԍ ǮƲֿǟ◐ ǵȵɣɧȤɇ̂ǔ Ҙ

Ƚɶɑɱș ʴǲ ǠȒǚǯǲȏȑƲ ҧ ș ǠȒǚǯǓǮǔǦƳ 

Ů ȦɋɩȬɶǵ ʫ̈֝♬ ǯǤǵ ֻ ѫ ǲ ǠȒ  

ȦɋɩȬɶ֝♬ș ǲ ȈȒȢɌɗɶȵɥɱșҍїǠȒƳ᷂ ṑǲ ᴇǞǦẉ Ǳ ҧ ɵ

Ὥ↓ǵ ȦɋɩȬɶ֝♬ ɵ ֻѫ ș ǠȒƳǤǵ ǵὕ ӓƲ̠ ӓș ǞƲ

ǒǫ Ʋ ǯǵӲ șᶫǪǭ ̝ὕ șὕ ǠȒƳ ›ἶƲ ἶƲ ̝ἶǯⅎǋἶ ѝ șӋדǠȒ

ǦȈƲ ֻƲẎἶ Ǔⱳ ǯǱȒƳȅǦʫ șֿ ǲ ̝ὕ ǵ ְǲǠȒǦȈƲ ἶǲǑǘȒ

ᶮ Вֿ Ǔⱳ ǯǱȒƳ ˗ ș ǞƲẎἶ ɗɱȿɡɶǵҍїƲ▌ӓșᶫȒƳ 
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¶ ἶѝ Crystal Growth Dynamics Section  

Ū ǲǑǘȒ 3 Ϸ ֻ Ҳ  

LSI ȋẐ ӭᾚ̱ǵ ʣǵǦȈǲⱳׄר Ǳ ṑǵὑ Ǳ˔ ǵ ș ǋƲ

ǵ ș ǍƳ ǲƲ ҧ ǵ LSI ȋẐ ș̸ ǠȒǲǶƲ ʴǵ ѝ⁹ȋᶭ

νǵ ↓ѝ⁹ȋꜘҘѝ⁹ǲ Ǟǭὑ Ǳ˔ Ǔⱳ ǯǱǪǭǔǭǋȒƳ ǮǶƲ˹ ȅǮ

ɟɠɨɶὦ ǵǦȈǲʥ֯ ǮǉǪǦ 3 Ϸǵ ș֯ ǲǠȒȠɩȲɨȸɞǵ șὈ˓ǞǦǵǮƲ

˹♥ǚǵȱɶɇș̓ Ǟǭ ǵ ș ǪǭǋǖƳ 

ū ӓ ӭᾚ̱ǵ ǵ  

Ʋ ẆϽǵ Ͻ ἧǯǞǭ ș ǺǭǋȒ ӓ ӭᾚ̱ ǵ ǵ Ǔ֯ ǒבǒșƲ

ʝԍ ǯɠɱɄȩɩɫ ș ǋǭ ǲ˔ ǞǭǋȒƳǤǵ Ʋ ᶪ ǵ ǵ ↓ǲȏȑ

Ǔ֯ Ǳ ̏ǓǉȒǚǯǓȖǒǪǦƳ 

Ŭ ɏɭɶӭᾚ̱ 

ṑǯȦɋɩȬɶǲᾍǠȒ Ǔ ȅȒʴƲ їҘ ҧ ǵɏɭɶӭᾚ̱ǿǵ ♅Ǔ ȅǪǭǔǭǋ

ȒƳ ǮǶƲSiCȋ AlNǵȏǍǱɭȢɇɎɱɇȬɡɁɕӭᾚ̱ǵ șƲ ἶ ḹǒȐ Ǟ

ǜȐǲ ǵ ș ǠȒƳ ǲƲὕ ǯ Ι ș ǋǭƲ ᴜ ǵӴ ǵ ș

ǪǭǋǖƳ 

ŭ ӭᾚ̱ɕɫȹȷ ҧ ʱѦ ǵ  

ѝἧҲҘἶȋ 3 Ϸ ֻ Ҳ ǲ̓ ǠȒȱɶɇǵʱѦӓș ǠȒǚǯǲȏȑƲ ɕɫȹȷ˔

ǵ ș ǪǭǋȒƳOpenMPȋ MPIș̓ ǞǦʱѦ ȱɶɇǵ ǲ ǠȒ ș ǪǭǑȑƲPC

ȭɧȷȽɶȋ SMPș ǋǦȱɶɇ ș ǪǭǋȒƳ 

Ů Ȯɧɓȥɱ ǲ ǠȒ  

ȵɨȱɱCMOSǶⱨ қ› ǵ ǲȏȒ ↓ǵׄʣǲȏȑ ᾽ș ǙǭǔǦƳǞǒǞƲ ₴ǮǶⱨ

ӓǓ₩10nmǵȨɶȾɶǲȅǮ ȚǮǑȑ Ǔ ǏǫǫǉȒƳ ǮǶƲɛȷɆȵɨȱɱCMOS

ǯǞǭ ♅ǜȓǭǋȒȮɧɓȥɱǵ̸ ǲ ǠȒ ș ǍƳЕ̱ ǲǶƲ ἧӓἶ ǲȏȑƲ

῁ԌǵѰⱣǜȓǦẎ ǵȮɧɓȥɱ ș ǍǦȈǵ ̸ȑș ǍƳ 
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¶ ȦɋɩȬɶ ›ἶѝ Renewable Energy Material Engineering  

Ū ɪɱȸ ǵ ɵ ǵ  

ˉ″Ẏἶꜘ Ҙἶ ǵɪɱȸ ǶƲ ₡ǵ ǲ ȀǭẎǔǱїҘș╠їǢȒǦȈƲ Ǟǋ

ǯǞǭ ₴ʫ ʴǒȐ ǜȓǭǋȒƳǚǵȏǍǱ ȐǞǋ șП ֯ ǱȦɋɩȬɶǵ Ǳ

ʝ ș Ǫǭ ǍǦȈǲǶƲɪɱȸ ǵ Ǳ ȵȷɄɞșẼ̲ǲ ǖǭ▌ǖǒǫȱȷɆ̭ǖ

ǠȒǚǯǓ ȈȐȓǭǋȒƳ►ѝ ǮǶƲ КВֿ ǵɕɫȶȥȭɆǲǑǋǭƲᾛḌɪɱȸ ǵ̭ȱ

ȷɆӓ Ʋɹ Ḍɪɱȸ֗Ǻ ȵȷɄɞǵ ӓƲ̭ ȱȷɆӓǵ ƲẎḌɪɱȸǵὕ ֯ ǵר

ș ȈǭǋȒƳ 

ū ȷɜɶɆ ɪɱȸ ȵȷɄɞǵ  

ɪɱȸǶ ș ȈȒǚǯǮ ǵїҘș ȈȒǯֿ ǲƲ ǲ ɪɱȸǵ ǲȏȒ

ȉʦǏǭǋȒƳᾛḌɪɱȸ ǮǶƲ ɪɱȸǲȏȒ ǶẎǔǱᵂ ǲǱȐǱǋǓƲʴḌӓƲ ǲẎḌ

ӓș ǠǯǔƲ ɪȸǲȏȒ Ǔ ȵȷɄɞǲʦǏȒ◙ ș̭ ǠȒⱳ ǓǉȒƳ ș̓

ǍѰⱣ Ǯ ɪɱȸǲȏȒ ș̭ ǠȒǚǯǶ֯ ǮǉȒǓƲ ǵ ϐ ֗ǺѰⱣȵȷɄɞǵ

♅ Ҙǵ ș ֻ ǲ ǠȒǯƲ ș̓ ǞǱǋɏɁȵɔḌ ȵȷɄɞǓ ȈȐȓǭǋȒƳ►

ѝ ǮǶƲ КВֿ ǵɕɫȶȥȭɆǲǑǋǭƲ ǵɏɁȵɔḌ ȵȷɄɞǵ ș ǪǭǋȒƳ 

Ŭ FRMLǵ  

ṥ ǵר ǋ ιǯ ҥ ǲϮȓȒר ▌ӓ ѝἧșʝ̱ ◐ǞǦ Fiber  Rein forced  Metal 

Laminate FRMLɍȢɔɨɁɇ ǵ Ƕ Ti ֻ / ▌ӓ CFRPǯ Al ֻ / ἧ ▌ӓ

GFRPǵὕ ӓ ǲǉȒƳ►ѝ ǮǶƲȏȑʝ῁ǵר ׄʣǓ ♅ǮǔȒAl/CFRPǵ ș

ǪǭǋȒƳAl/CFRPǲǑǋǭǶȪɩɎɉɁȭɵȱɫɶȶɥɱǲ ǏƲ▌↓ǲϮȓȒ ǵ ǓǤǵʴⱲ

ǯǱȒƳ ▌↓ǵ ͔ȋ ῁ ǵ ꜘҘǲǫǋǭǵ ȉ ǪǭǋȒƳȅǦƲ Ҳ ӓǲ

ǠȒ /CFRPǵ῁ ▌↓ǲǫǋǭǵ ȉ ȈǭǋȒƳ 

ŭ ◐֗רǺ▌↓ǲϮȓǦϼ ֻ ǵ  

₴Ʋ᷂ ṑǵẀӓȋӓ ǵ ǱǰǲȏǪǭƲ ȦɋɩȬɶ ̝ǵ Ƕ Ǳל ǯǱ

ǪǭǋȒƳɹ ǮȉƲ ȋ Ҳ Ǳǰș̈ ǯǠȒֺ ᶅǵ ӓǶ ǲ ǜȓǭǋȒƳ►ѝ

ǮǶƲϼ ֻ ǲȏȒǚȓȐǵ ᶅǵ ӓǵ ș ǪǭǋȒƳ ǲ ǵ◐ ǲ ǮǔȒ

ǖǭ▌ǋ ֻ ǵ̸ ֗Ǻ ͔ ǲ ǠȒ ș ǪǭǋȒƳ 

Ů ȩɶɚɱɈɌȿɣɶɔ CNT ֻ ǲ ǠȒ  

CNTǓ ǫֺ ϮȓǦ șẼ̲ǲɜȭɫǵר ֻ ǲ ǒǠ ǶɈɌ ֻ ǵ Ǳ

ǮǉȒƳ►ѝ ǮǶƲӴ῁ CNTș ǋǦɈɌ ֻ ǵ ș ǪǭǋȒƳ CNTד ǯ

ר ֻ ǵ̸ ֗Ǻ ͔ ǓǤǵʴⱲ ǯǱȒƳ 
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¶ ṑȦɋɩȬɶ›ἶѝ Marine Environment and Energy 

Engineering  
Ū Ḍ ʣ Ҙ ̱ǵ ǲ ǠȒ  

ק ǵ ǲẎ ʣ Ҙ ǵ șὕ ǠȒ ǮƲ̭ȱȷɆ ǵ Ḍ ʣ ̱ș

ǞǭǋȒƳ ǲƲ Ǯǵ ʣ Ҙ ̱ǲ ǠȒὄЋר ͔ǑȏǺ͜ șדȇ ̱Ҙἶ ȵ

ȷɄɞ ǵǦȈǲƲְ ǲ ǜȓǦḹֻș ὑǠȒẎ Ι ǲȏȒ ǯ ǵ˔

Ʋ͜ ȵȷɄɞǲ ǠȒὕ Ǳ ǵ ƲǑȏǺẎ ɵ▌ ᾍꜘǵ ὕ ǵὕ Ǳǰǵ ș

ǪǭǋȒƳ 

ū Ƚɶɑɱ♥ ǲ ǠȒ  

ɓȟɶɞǲ ǞǭƲὕ ḢǲǑǘȒ Ƚɶɑɱ ǵ ˛₲ ș ǞǭƲȽɶɑɱǵ

ҥ ǲ ǯǱȒ ǲ ǒȒ ̱ ǵṔқȋʥ᷈ʝӓșὑ ǲ ͔ǮǔȒ Ιȵɝɣɪɶȵ

ɥɱ ǵ ș ǯǞǭƲ ר ̱ ɂɶɩș ǞǭǋȒƳȅǦƲ Ι ɂɶɩǵ ↓

ș ǠȒǦȈǲƲᶥ ș̓ǪǭȽɶɑɱǵ♥ ὕ șὕ ǞǭǋȒƳ 

Ŭ ̱ɵ ǵCFD ǵ  

▌ ◐ ̱ɵ ᵂ Ƕ ɵ ǵὄЋר ͔ǲ ǮǉȑƲ♫ ǵ ◐ ǮǶᾍꜘ

ǮǔǱǋǵǮƲCFDǲȏȒ Ǳ FSI ǲ ǠȒ ș ǪǭǋȒƳ ǲ ⁪ѝ FDM ǯ

FEM ș ǋǦ ǵ ǲ ș ǋǭ ș ǘǭǋȒƳ♬ȐȓǦ ș

ר Ҙɵ Ҙɵ ᶅǵ ǲꜘ ǞǭǋǖƳ 

ŭ ʴ ȯɶɔɩҲ ▌↓ǲ ǠȒ  

ʣ Ҙ ǲ̓ȖȓȒ ʴ ȯɶɔɩǵҲ ▌↓ș ↓ ǠȒǦȈǲƲ Ιȵɝɣɪɶȵɥ

ɱǯ Ḍὕ ș ǪǭǋȒƳ 

Ů ǵ Ȧɋ ǲ ǠȒ  

ǵ CO2 ї ̭ ǵ ǯǞǭ ʴ ǵᾜǱǋ Ȧɋ Ḍș ǠȒ ǮƲ♫ ǵ

ǮǶ˔ ǮǔǱǋ ǲǑǘȒ֚ᾑ ɵ ǲȏȒ ǲᾍǞǭƲ Ǟǋ CFDȵɝɣɪɶȵɥɱ ǵ

ș ǪǭǋȒƳ 

  

    Ҟ  ּ  
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 ᷂ ṑҘἶ Division of Earth Environment Dynamics  
 ̗ ⱷ 

᷂ ṑҘἶ ǮǶƲ ȋɠɅɨɱȮǜȐǲ Ǳǰ₦ⅎǋζ ǒȐǵȠɕɫɶȿǲȏ

ȑƲ᷂ ṑǯǖǲẎ ɵ ȵȷɄɞǵ ș ǪǭǋȒƳẎ ɵ ȵȷɄɞǶƲ᷂ ǵ˲

ṑẀӓǱǰẆ ᶦǲȏȑƲẎǔǖẀ ǞǫǫǉȒƳ ǒȐӓἶɵ ȅǮ ƵǱ ș

ǞǦ ɵ ɵ ǲȏȒ ƲẎ ǑȏǺ ⱦ ȵȷɄɞșП ǠȒ ΙɠɅɩǲȏȒ Ʋ

˲› ș ǋǦ ǲȏȒ ș ǟƲ ǯ ΙɠɅɩǵ ֻǲȏȒὑ όǲȏȒ᷂ ṑȵ

ȷɄɞǵ ǲׄǘǦ ș ǞǭǋȒƳ 

Ẏ ṑɠɅɨɱȮѝ Atmospheric Environment Modeling ǶƲȠȶȠȷȯɶɩǵẎ ṑᵂ ǵ

ǯǤǵͪЋș ǯǞǦ ǯɠɅɩ ș ֻǞǦ ș᾽ ǞǭǋȒƳȠȶȠȷȯɶɩ Ιɠ

Ʌɩș ǋǭƲ ɵ ΒẀҲǲ ǠȒȵɝɣɪɶȵɥɱƲẎ ǲ̢ǍẎ ṑẀӓǵҲ ȋ ṑ

ǵ ș ǍƳǚȓȐǵ șȉǯǲƲ ṑẎ ǵ ҲɵẎ ǵ ɵẀ ɵ ֒ ǯ ΒẀ

Ҳ ǵ ֻ Ιȵɝɣɪɶȵɥɱ ǵ ș ǞǦ ș ǪǭǋȒƳ 

Ҳ ѝ Regional Oceanography ǮǶƲ ǵⱦ ɵ ֻ ǵҘἶ ș ǯǞƲ

ȠȶȠ ȋ ɵ ӭῬק Ǳǰ ῚḢșᾍ ǯǞǭƲ ḹ ǲḨǬǋǦ ș Ǫǭǋ

ȒƳẎ Ǔ ȵɈ Ḣǵ ȋ ṑǲ֗ȃǠ◙ Ʋְ ῤ ǵɠɉȽɨɱ

ȮƲ ῁ǲǑǘȒ ֻǯⱦ Ʋ Ḣȋ ǲǑǘȒ ֻ Ʋᾍ ῤǒȐ ῤǲ

Ȓ Ὶǵὑ șѫ ǞǦ ɵṊѝǵɠɉȽɨɱȮǱǰƲ ᶮȋְ ǵ̀Ʋɲ КẎἶȋ

Ʋẉǖǵ ǯВֿ ș ǪǭǋȒƳ 

ṑ ѝ Synoptic Oceanography ǮǶƲ ǲǑǘȒ Ʋ Ҳ ǑȏǺ ǵ ǲ

Ǳ☻Ҋș ǦǞǭǋȒ Ҳȋ Ǳǰǵ Ὶṑ ǵὕ ș ǞƲǤǵ ș ǞƲ Ƞȶ

Ƞǵ ṑǵẀҲǲ ǦǠ☻Ҋș ǠȒǚǯș ǞǭǋȒƳЕ̱ ǲǶƲʴ ǵ ɵ ɵ

Ҳɵ ǵ Ʋ ǵẀҲ ǵ ƲLESǲȏȒˍ ȵɝɣɪɶȵɥɱǵ Ʋ˲› Ǳ

ǰǲȏȒ ẀҲǵ ɠɉȽ ǵ Ǳǰș ǪǭǋȒƳ 

Ẏ ѝ Atmospheric Physics ǮǶƲ ɵ᷂ʣ ǲḨǬǋǦ ɵȦȠɫȼɩɵ ǵ

ⱨ ǯǤȓȐǵר ˛̸ ǵ Ʋ ἶǲ ǠȒẎ Ҙἶǯ Ẏ ǵ Ʋ ɪɶȾǯɧȢȾǲ

ǠȒ ǵ ◐ ˍǯ ẉ ˍᵂ ǵ ƲӔ Ḣǵ ΒẀҲǵ ș ǪǭǋȒƳ ǲƲ ʫ

̈ḌɇɁɕɧɶ ɪɶȾɵ ȷɘȭɆɩѝ ɧȢȾɶ ǵ Earth CARE ș Вֿ ǯǞǭ

ǞƲ ɕɫȾȭɆ ȉ ►ǞǭǋȒƳȅǦ ȠȶȠ Ḣǵ ἶș ǞǭǋȒƳ 

›ἶѝ Ocean Engineering ǶƲ ǵ ֯ Ǳ ǵ ș ǞǭƲ ǵ ṑ

ȋ ᶅ ǯǤǵǦȈǵ ̱Ҙἶǯ ҲѰⱣǵ ș ǪǭǋȒƳ ǲ►ǦǪǭǶƲ

Ʋ Ι ƲὙКὕ Ʋ ὕ Ʋ ǯ ᶅǵ ǲⱳ ǱǠȀǭǵ șὕ ǠȒ

ǚǯș ⱪǯǞǭǋȒƳȅǦ Ɇɱ̊ʤǵ ɔȢȵȷɄɞǒȐ ʠɆɱǵ ɕɧɁ

ɆəɶɞȅǮƲȅǦ ǲ ǒǽ ̱ǒȐ ɫɚɁɆȅǮƲẉ ẉ Ǳ ᶅș ᾍ ǯǞǭǋ

ȒƳ 

◐Ҙἶѝ Nonlinear Dynamics ǮǶƲ ѸǲḨǬǋǭɠɅɩ ╛șᾚǔƲǤǵ ╛

ǵ ș ɵ Ι ǲ ȈƲǜȐǲ ǲᾍǠȒВ ǵ ꜠ș ǠȒǚǯǲȏǪǭƲˍ Ʋ ǵ

Ǳǰǵ ̱ʴǵ ◐ ǵ ș ǞǭǋȒƳ 
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¶Ẏ ṑɠɅɨɱȮѝ Atmospheric Environment Modeling  

Ū ȠȶȠ ǵẎ ṑǵ Ι ǲ ǠȒ  

ȠȶȠǲǑǘȒӓ ǵ ǯẎ ǵ ї Ƕ₴ƵṔқǵϊׄǲǉȒƳẎ

Ƕᶮṑș Ǐǭ ǠȒ ꜠ǓǉȒǚǯǒȐ ȠȶȠЋ̱ǮǵẎ ṑǵͪЋș ǠȒⱳ Ǔר

ǜȓǭǋȒƳǚǵ ǮǶ ȠȶȠ ǵ᷂Ḣ ǯⅎḢẎ ș ΙɠɅɩǮȵɝɣɪɶɆǞƲǜȐ

ǲƲ ɅɶȽȋ ƵǱ᷂ʣ ɅɶȽșȉǯǲǞǦɅɶȽֿӓ ǯ ȆֻȖǢȒǚǯǮƲⅎḢǵ

ǵ ǯẀ ǲǫǋǭ όș ȈȒƳ 

ū ӓἶ ɠɅɩǿǵɅɶȽֿӓǵꜘ ǲ ǠȒ  

ȋ ǵ ɠɅɩǵ ↓ȋ ɵӓἶ ș ǠȒǦȈǲƲ˲ › ȋ᷂ʣǮǵ Ʌ

ɶȽșɠɅɩǲֿӓǠȒ ǵ ǯꜘ ǲ ǠȒ ș ȈǭǋȒƳЋ ȦȠɫȼɩ ɠɅɩGEOS-

CHEMǯȠȶȠḢӓἶ ɠɅɩșֿ ǲ ǋǭƲ ȋ˲ ȋ ǵẎ ἧȦȠɫȼɩ

șȵɝɣɪɶɆǞƲȠȶȠȷȯɶɩǵȦȠɫȼɩǵⅎḢѝ⁹ǵɅɶȽɗɶȷǵ̸ ș ǠƳ 

Ŭ ȠȶȠḢǵ ṑẎ ǲ ǠȒ  

ǵ ᶅș ǋǦẎ ⱨ ἧ PM2.5ǯ PM10 ǵἳ Ẁӓɵ ↓Ẁӓǲ ȖȒ ș Ȉ

ȒƳ ᶅǯǞǭǶẉ ɝɶɵɧɜɱ ˍ╛Ẏ ṑ ɧȢȾɶƲάϽϽἶ ἧ ᶅƲẎ Ȧ

Ƞɫȼɩӓἶ ѝ Ҳѝ Ǳǰș ǋƲ1 ѝ ǵ ș ǋƲ ȠȶȠḢǵȦȠɫȼ

ɩҲ ǵ ș ǍƳ 
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¶ Ҳ ѝ Regional Oceanography  

Ū ′ ȋ ˡ ῁ Ǔ ȵɈ ǯǤǵק Ḣǵ ṑǲ֗ȃǠ◙  

Ẏ ǒȐ ЊǠȒ ǵ◙ ș֞ǘǭ ȵɈ Ẏ ǲⅎ ǲѝ⁹ǠȒ̭Ṋѝ ǵ ҲșƲ ȵ

Ɉ ǧǘǮǶǱǖƲᾍ ῤǒȐ ȅǮǲȖǦǪǭ ǞƲ Ǔ ǵ ṑǲ֗ȃǠ◙

ș ͔ǠȒƳȅǦƲẆ ǯǵ ˛̸ Ʋ ǲ ˡ ῁ Ǔ ǵ ṑǲ֗ȃǠ◙ ǲǫǋǭƲ

ǵ Ҳǯ ǜǢǱǓȐƲɲ КșǶǟȈ ᶮǵ ǱǰǯВֿ ș ǪǭǋȒƳȅǦƲ ″

ῬǒȐᾍ ῤק ș ǭ ῚǲǒǘǭƲ Ὶǵὑ șѫ Ǟǭẉ ǵ ɵṊѝ ș ǞƲ

ȵɈ ǒȐ ǲ ЊǠȒ̭Ṋѝ ǵẀҲǵɠɉȽɨɱȮș ǪǭǋȒƳ 

ū ǵ ⱦ ǲ ǠȒ  

ƼᾛǜǱẎ ƽǯ ȖȓȒ șɠɅɩ ḢǯǞǭƲ ⱦ ǲ ȖȒ ƵǱ ǵ șƲ ḹ

ǯ ș Ǟǭ ȐǒǲǠȒƳ͜ ǲȏȒ ǵ ȋ ǵɠɉȽɨɱȮƲר

῁ǲǑǘȒⱨ ǵ ǱǰƲ ǲȏȒ Ǳ ǵ ș ǞǭƲ ῁ǒȐʴ ῁ǲѝ⁹

ǠȒ ḿǵ◐ ɵ ɵẀ ș ǞǭǋȒƳȅǦƲ᷂ ӓȋʣ Ḣǲ̬ ǠȒ ȵɈ ǵ ṑ

ẀӓǓ ǵ ṑǲʦǏȒ◙ ǲǫǋǭȉ ǞǭǋȒƳ 

Ŭ ְ ῤ ǵɠɉȽɨɱȮ  

ᶮ ְ ẎἶǯǵВֿ ǲȏȑƲְ ῤș ǠȒὑ ɓȥɨɶǲADCPș ǞƲֿ ῤ

ǵɠɉȽɨɱȮș ǞǭǑȑƲ ǲ ₴̊ʣǵɅɶȽǓ ǜȓǭǋȒƳ Ǳἳ ẀҲǓѧȈǭ

ѦǲȏǪǭ ȐǒǲǱȑƲᾍ ῤ ǯǵ ǲȏǪǭƲ ǒȐ Ḣǲ ЊǠȒ װ

ǵ ǵẀҲ ȉר ȐǒǲǱǪǭǔǦƳ 

ŭ ῚḢǲǑǘȒ ֻǲ ǠȒ  

ῚḢǲǑǘȒ ῁ ǵẀӓ Ʋ ǲ ǵ ṑẀӓǲ ǞƲ ֻǵ▌ǜș ǠȒ

Ȇș ǪǭǋȒƳ ǵ▌ǜǲᾍꜘǞǭẀӓǠȒ ⅝̂ ǵˍ ֻȋК ǲ ᶦǠȒ ǵ

ȵȠɶǲᾍꜘǞǭ ǠȒ ֻǱǰƲ ƵǱ ̏ǲǑǘȒˍ șὕ ǞǭǋȒƳǚȓȐǵ

ș ǟǭƲ ῁ ǯˍ ֻǵ▌ǜǵ ͜ƲǜȐǲǤǵˍ ֻș╠ǔ ǚǠ ᶦȋǤǵ ǟȒ

șὑ ǲ ͔ǠȒǚǯș ǞǭǋȒƳ 

Ů Ὶǵ ǯǵ  

Ὶǵֺ ḹȋ ƲẎἶǯ ǞƲᾍ ῤǒȐ ῤǲǋǦȒ ḿǵ ȋƲ

ⅎḢ ẀҲǲ ǠȒ ș ǪǭǋȒƳ ǲ ʴ ǲ̬ ǠȒ ′ ֻȹɱȽɶǯǶƲВֿ

Ǯὑ ὖ ȋ ῚɔȢƲ ǲȏȒ Ҳșѫ ǞǦ ɠɉȽɨɱȮșὕ ǞǭǑȑƲ ӭῬק

ǵᾍ ǵẀҲȋל ˔ ǲ ǠȒ ș ǪǭǋȒƳ 
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¶ ṑ ѝ Synoptic Oceanography  

Ū GPSǲȏȒ ↓ǵ  

ȵɈ ǵȏǍǲῚǒȐ ȓǦ ḢǮǶƲ ǵȷȯɶɩǵᾛǜǜǲᾍǞǭ ǵ ѝ Ǔ

ȑǡƲ ḹǵⅎḢɠɉȽɨɱȮǵ ḢǲǱǪǭǋȒƳǤǚǮƲ ↓ ǵ ῚḢ ș Ὀ

ǠȒǦȈǲƲGPSǲȏȒ Ὶ ↓ǵ ↓ ǵ֯ ǲǫǋǭƲᾍר ῤș ǠȒɓȥɨɶƼɉ

ɣɶǒȈȑǉƽș ǋǭ ʴǮǉȒƳ 

ū LESǲȏȒ ˍ ȵɝɣɪɶȵɥɱ 

Ƕ Ҳḹǵ ȋ Ἥ ǵ ǲ ǱϐǔșǠȒƳ ș ǞǦ Ҳ ʤǵ ⅝ ǖǲ

ǠȒˍ ṑ ῁șƲLESɠɅɩș ǋǦ Ιȵɝɣɪɶȵɥɱǲȏȑ ș ǪǭǋȒƳ ק ǯӭ

ק ǮǶƲˍ Ǔ ǞȋǠǋ ׄǓƲ ǱȒǚǯǓȖǒǪǦƳȅǦƲ Лǵ ₳ ǵ ↓͒Ἥר

ǲǫǋǭƲȦȭɜɱṑ ῁ ǲᾍǞǭƲ Ǳ ǓǉȒǚǯșר ǲ Ǡ˗ǓǮǔǦƳ 

Ŭ ȵɈ ǲǑǘȒˍ ȦɋɩȬɶ ǵ  

ȵɈ ǲǑǋǭƲ ȋˍ ȦɋɩȬɶ ǵ ș ǪǭǋȒƳǤǚǮ♬ȐȓǦˍ ȦɋɩȬɶ

ǵ ẀҲșƲ ⅝╛ ADCPǵ ǒȐ♬Ǧ ɅɶȽǒȐѧ Ιǯ Ҙș ȉȑƲLESǲȏ

ȑ ⅝ νǵˍ П ș ǯǞǦ Ιὕ ș ǪǭǋȒƳ Ǔ K1ɠɶɇǵ ↓ǲ ǋǦȈƲ

K1ǯM2ɠɶɇǵ Ǔ ǱȒǚǯǒȐƲ ȋ ǵẀҲ șר ǞǦƳ 

ŭ ʣ Ḣǵ ְВֿ ɪɶȾ  

ǵẀҲǶƲ ǶȉǯȏȑӔẐ₳ Ḣǵ ΒẀҲș ǏȒʣǮ Ǳ ǮǉȒƳȅǦƲְ Ӕ

Ǯǵ ǵ Ḣǿǵ͙ЊǶƲ ȵɈ ǵ ṑǲ ẎǱ◙ ș֗ȃǠƳǚǍǞǦ ẀҲș ǲ

ǠȒǦȈƲְ TORI ǯВֿǮƲ ɪɶȾǲȏȒ ʣ Ḣǵ ș Ǟ

ǭǋȒƳ ǲ 2012₴ǲ ȖȓǦ˔ρ ǮǶ Ћ₦ǵ ǲ ҚǞǭǑȑƲּט₡ ǱɠɉȽɨɱȮǲ

ׄǘǭ ᷀ ʴǮǉȒƳ 
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¶Ẏ ѝ Atmospheric Physics  

Ū ɅɶȽǲȏȒ ר ǲ ǠȒ  

ǶƲ ΒẀҲ˔ ǵʴǮʥ ὑר ᶦǮǉȒǯǜȓȒƳ ˲șƲר › ǲ ǞǦɝɨ ǵ

ɪɶȾȋ֯ Ẇ ǵɧȢȾɶș ǋǭ ǞǭǋȒƳ ǲⱳ ǱȠɩȲɨȸɞǶ ǲ Ǟǭ

ǋȒƳЋ ɅɶȽȹɁɆǶƲ ѝ⁹Ʋ ἧȽȢɕƲ ⱨ ǮǉȒƲᶮКẆǵר ǲ ⁹Ǟǭ

ǋȒƳȅǦǚȓȐǵ ɅɶȽș ǋǦƲẎ Ẏⱦ ɠɅɩ AGCMǵ ͔ǯ ǲ ǠȒ ȉ Ǫǭ

ǋȒƳ ǞǦȵɝɣɪɶȽɶǶƲ ǵ֓қǠȒᶮ Вֿ ǵ ȵɝɣɪɶȽɶJoint -

Simulator ǲ ͑ǜȓǭǋȒƳ 

ū ɅɶȽǲȏȒȦȠɫȼɩ ǲר ǠȒ  

ɧȢȾɶșʴⱲǯǞǭƲ ǵȠɩȲɨȸɞș ǞǭȦȠɫȼɩǵ їƲȦȠɫȼɩ ǵ

ѩƲᾛ ἧƲȾȷɆƲ Ṋ ȦȠɫȼɩ ѩǵ ͜ ǵЋ ș ǪǭǋȒƳ2 άϽɧȢȾ

ɶǵǠȀǭǵ Ḹșѫ ǠȒ ȠɩȲɨȸɞǶƲѧȈǭǵ ȆǮǉȒƳ 

Ŭ ɇɁɕɧɶɪɶȾɵ ѝ ɧȢȾɶǲȏȒЋ ȦȠɫȼɩ  

ɇɁɕɧɶ ș ǫ ɪɶȾǯ ѝ Ẇ ș ǫɧȢȾɶ ș ǞƲ2015₴ ǨʣǙ˔ὑ

ǵ Вֿ ǮǉȒ Earth CAREɝɁȵɥɱǵʺ ȠɩȲɨȸɞș ǞǭǋȒƳ˔ὑǜȓǭǋȒ

ɕɫȾȭɆǶ Ʋ ƲȦȠɫȼɩǵѝ⁹ƲȽȢɕƲǤǞǭⱨ ǵ̀Ʋר ǮǉȒƳ 

ŭ ɅɶȽș ǋǦ ǵר ᶦǲ ǠȒ  

ʤ῁ ǯʣ῁ ǵЋ ǯƲǤȓȐǯ᷂ר ǵ ᾑ ǵẀҲ ᶦșƲ ɅɶȽș ǋǭ Ǟ

ǭǋȒƳ Ӕ᷂ ǵẐ₳ ζǮẃ ǲӱ ǠȒʤ῁ ȋȅǢ ǵ ר ↓ƲϽἶ ԌǜƲ

ҧӭ♄ ǵ ș ǋƲ ǲǤǵ ⁪ș ǞǭǋȒƳȅǦƲἳ К ẀҲȷȯɶɩǲǑǘȒƲ

ₑᾍ ᶷ νǵ ǯ ῁ᶷⱦ ḹǯǵ ͜ș ǞǭǋȒƳ 

Ů ק Ḣǵ ἶ 

ק ǵ ɵ Βș ǠȒʣǮ ȠȶȠ ǵ Ƕ ₡ǲ ǮǉȒƳǤǚǮƲ ˔ ǵ

↓ӓȋʴ ↓Ẏ ˛̸ ǵ ǲׄǘǭƲ ȠȶȠ ɅɶȽֿӓɕɫȾȭɆș ǋǦ

ȵɝɣɪɶȵɥɱș ǋƲ Ὶ Ǔ ǲʦǏȒ◙ ș ȀǭǋȒƳ ǲƲ ὡ˗͈ǿǵꜘ ȋẎ Ӈ

˛̸ ș ȈǭǋȒƳ 

ů Ẏ Ẏⱦ ǵ  

᷂ ȳȢȸȏȑᾜǞẎǔǋ Ẇ Ǔ ǜȓǭǋȒʴƲǚǵȏǍǱ șדȈǦǜȅǝȅǱẎ

ṑș ʝ ǲ ǠȒ Ǔ ȈȐȓǭǋȒƳ ᷀Ʋ ἶǵ ᷂ǒȐƲԌǋ ǲ ȖȓǦ Ẏ

Ẏⱦ ǵɠɅɩ ș ǪǭǋȒƳқǏǭƲɜȢȭɫȷȯɶɩȋɟȻȷȯɶɩ ɠɅɩș Ẏ ǲ

ꜘ ǞǭƲ ɅɶȽǵ ȋ Ẏ Ẏⱦ ɠɅɩǵ ↓ӓș ȈǭǋȒƳ 
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¶ ›ἶѝ Ocean Engineering  

Ū ɎɶȿɡɩɠȠɨɱȮ Л Ḍ ʴȮɧȢȾɶǵ  

ᾍ ḢǲǑǋǭ ɵ ɅɶȽș֝♬ǠȒǦȈǲƲ ♣Ḍ ʴȮɧȢȾɶș ǋǦɎ

ɶȿɡɩɠȠɨɱȮȵȷɄɞș ǞǦƳ Ḣǲ ᶅǵɕɧɁɆəɶɞǯǱȒ͜ ș ǠȒ

̈ȖȑǲƲᾍ Ḣǲ ȅȒǦȈǵ ҲѰⱣ ҘșρǏǦɑɶȭɩș ḢǮ ɵ ʣǜǢƲ ǯ

⅝ ǵֺ ɅɶȽș֝♬ǠȒƳ ǲ ʣǞǦ ǲǶ֝♬ǞǦɅɶȽș ʣᾯǲ ͬǠȒƳ ɵ

ʣș ȑ Ǡǚǯǲȏȑ ǵ ḢǲǑǋǭ ɵ Ǔ֯ ǯǱȒƳ ǒȐ ɴ

ǵ ș ǞǭǋȒƳὈ ǞǦὕ ș̓ ǞƲὕ Ḣ ș ǪǦ ƲɑɶȭɩǓ ὑ Ḣǲ ȅ

ȑƲCTDɵADCP ǓȢɨȶȤɞ ͬǲȏȑ ɨȠɩȽȢɞǮ♬ȐȓȒǚǯǓ ǜȓƲȅǦƲ ῴ

˜Ῥ Ǯ ș ǋƲ װ ǋ ș♬ȒǚǯǓї ǦƳ˹♥Ʋɑɶȭɩ◐ ɵ Ѱɕɫ

Ȯɧɞɵ ἧᶥ ș ǞƲɎɶȿɡɩɠȠɨɱȮר ǵׄʣșᶫǪǭǋǖ˔ὑǮǉȒƳ 

ū 3000m ȵɡɆɩḌ ʴɑɶȭɩǵ  

ǯӲҘǞǭ 3000m ȵɡɆɩḌ ʴȮɧȢȾɶǵ ș ǪǭǋȒƳὈ ǞǦɕɫ

ɆȽȢɕ ș̓ Ǟǭὕ Ḣ ș ǋƲ ș ǯ ǠȒǚǯǲȏȑ ҲȵɝɣɪɶȽ

ɶǵ ↓ׄʣșᶫǪǦƳ˹ ♥ȱɱɆɫɶɧɶș ҲȵɝɣɪɶȽɶǲ ǞƲɑɶȭɩǵ ǵ

șҧ ȏǖ ǏȒȏǍǲǠȒ˔ὑǮǉȒƳ 

Ŭ ̱ȵȷɄɞǲ ǠȒ  

᷂ ӓș ѰǠȒǦȈǲǶ CO2ǵẎ Ǔʥ֯ ǮǉȑƲCO2 ⅝ʤ ș ǠȒⱳ

ǓǉȒƳǚǵ ǵʝ ǯǞǭƲ ›ἶѝ ǮǶƲ ḢǵCO2ɠɉȽɨɱȮȵȷɄɞǵ ș Ǫ

ǭǋȒƳ ‴ Ḍ ʴɑɶȭɩǲȹɱȳɶș ǞǦ ̱ș ǜǢȒḹֻƲ ̱ǵỡһɵ ↓Ѱ

ⱣǶ ὦ ǲǱȒǓƲ Ǔ ʴɑɶȭɩǵ ҲșʥὄὑǲǞǱǋȏǍǱȵȷɄɞ Ǔ ǜ

ȓȒƳ Ǯ ̱ș ǠȒḹֻǶ ǵɠɉȽɨɱȮǓ֯ ǯǱȒǓƲ ǵ ҲǓ ̱ǲ

̟ȖȒǚǯǱǖ ↓ѰⱣǓ ǏȒȏǍǱ›ẑǓⱳ ǯǱȒƳ 

ŭ ǞǦ ר ǵ ר ͔ 

ǞǦ ǵʴǲǶƲ Ἥǵ ȋ ǵ ǯǶ ǱȒ◐ șὕ ǞǦȉǵǓ ȐȓǭǋȒƳ

ǮǶƲ ǞǦ ר ǵ̈ ͈ǮǉȒ ǲǫǋǭƲⱥϷ ̧ Ḍș ǋǦ ̱Ҙἶ

ǲȏȑ ר ș ͔ǠȒƳ ǶȠȭȠɎȢȨɟȩɉȸɞǯǞǭ ʴɑɶȭɩǿǵ Ǔ ǏȐ

ȓȒƳ 

Ů ̱╛ ʣȷɄɶȵɥɱǵ  

ṑ ɠɉȽɨɱȮȋ ɵ ǵǦȈǵ ̱╛ ʣȷɄɶȵɥɱǵ͜ ȵȷɄɞǵ

ǯǤǵǦȈǵҲҘἶǵ ș Ιȵɝɣɪɶȵɥɱɵὕ ǲǑǘȒ ᾩ Ḍǵ ʴ Ҳ

ὕ ǲȏȑ ǍƳ 
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¶ ◐Ҙἶѝ Nonlinear Dynamics  

Ū ˍ ǵȭɫɶȶɡɶɠɅɩ 

ˍ ǵȭɫɶȶɡɶᵂ Ƕ ₴ǲȖǦǪǭ ̱Ҙἶǵ Ǳ ǵʝǫǮǉȒƳǚǵȭɫɶȶɡ

ɶᵂ șʝ ˍר ǵḹֻǲ ǋƲǉȒȠȢɅȡȠǵȉǯǮɈɑȦɵȷɆɶȭȷ ╛ǒȐ ɏ

ɧɟɶȽɶșדȅǱǋȭɫɶȶɡɶɠɅɩșᾚїǞǦƳᾓ ǲǶǚǵɠɅɩș҆ ˍ ǲȉ Ǟǭ

ǋǔǦǋƳ 

ū ǵ ǵ▌ ǯר◐ 3 Ϸר 

Ϸὑ₡ ǵʝǫǮǉȒ short - crested wave SC Ƕ ǱȒ ׄǲ ǠȒ Ϸὑ₡

Ǔ ǱȑֻǪǦ ǮǉȒƳǚǵ SC ǵ ◐șẎ ₦ǵ ȅǮ ↓ȏǖ ȈȒǦȈǵ ș

ǞǦƳ˹♥Ƕ ǜǵḹֻǲ █ǞǭƲ ǵḹֻș ȀȒ˔ὑǮǉȒƳ 

Ŭ ȻɨɆɱǵ 2 Ϸ ˛̸  

ǚȓȅǮ ̱ ǵ Ϸ ◐ ș ǠȒɠɅɩ ╛ș ǋƲȻɨɆɱǵ Ϸ ˛̸

ǲ ǠȒ ɵ Ι ș ǪǭǔǦƳ˹♥ Ǳṑ ̏ǮǵȻɨɆɱǵ̟ ȋ ˛̸ ș

Ι ǲ ȀȒǚǯǲȏȑƲȏȑʝ Ǳ Ϸ ◐ Ҳǵ Ȓ ǋǵ ș ǠƳ 
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 ֻҘἶ Division of Nuclear Fusion Dynamics  
̗   

ֻҘἶ ǮǶƲȦɋɩȬɶǵ ǋὭ↓ ṑǵȉǯǮǵҘἶ ǵ ǯꜘ ș ǯǞǦ

ș ǪǭǋȒƳ ǲƲᾓ ǵẎ ȦɋɩȬɶ ǯǞǭ ♅ǜȓȒ ֻǲ șֻȖǢƲ ɕɧȸɜ

ǵˍ Ǳǰǲ ǠȒὕ ɵ ɵȵɝɣɪɶȵɥɱǵ ֻ Ʋɹ ἧȋר ɕɧȸɜǱǰǵ Ȧɋ

ɩȬɶ ἧǲȏȒ ǵ ᾑҧ ǲ ǠȒ Ʋ ᾑҧ Ǯᵂ ǯǱȒ ʴǵ ἧ ǯ ▌↓ǲ

ǠȒḨ ƲǜȐǲƲɕɧȸɜǯ ǵ ˛̸ Ʋὑ₡ ǵǦȈǵὕ ѰⱣǲ ǠȒ ǱǰƲ

ǜȅǝȅǱ ș ̓ǞƲẉΉǲȖǦȒ ș ɕɧȸɜҘἶ ȹɱȽɶƲ ɕɧȸɜ

ȹɱȽɶƲꜘ Ҙἶ ЋᶮВֿѫ ǯ Ǟǭ ȈȒƳ ǲ ἶ ̝ ɜȷȽɶɕɧɱȋ

ἶ ɫɶɇɜɁɕǲǭ ǜȓǦĝ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶȭ ĞșʺᾚǠ

ȒƳ 

ȦɋɩȬɶɕɧȸɜѝ High Energy Plasma Physics ǮǶƲ ֻ ǵ Ʋɕɧȸɜș ǋ

Ǧ ҍ ȋὂὐẏ̱ ǵ ǲ Ǳɕɧȸɜǵ ◐ ǵ ǯǤǵ Ѹǵ ș Ǫǭ

ǋȒƳe- Scienceǵ ǯὕ ƲǤǞǭ Ιȵɝɣɪɶȵɥɱǵ ֻ șᾚЊǞƲ ₳ ǯǞǭ

ǵɕɧȸɜ ἶǵ̱ ӓș ǞǭǋȒƳĝ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶȭ Ğșʺᾚ

Ǟǭ ǞǭǋȒƳ 

ֻȵɝɣɪɶȵɥɱѝ Nuclear Fusion Simulation ǮǶƲ ֻɕɧȸɜ ֻȱɶɇ Ʋ

КṢǵ ᾑ ωǵḨ ș ǟƲITER BA Broader Approach ǲ ǠȒƳ ⱲɕɧȸɜƲק

ɕɧȸɜƲȾȢɎɶȽƲ ṢǶǤȓǥȓ ǱȒ ѸǲȏǪǭ ǜȓǭǑȑƲǤȓȐș ֻǞǦ

ɕɧȸɜǵ ⁫Ὀ ᾽Ǔ ֯ Ǳ ֻ ȵɝɣɪɶȽɶǵ șȈǝǠƳǜȐǲɕɧȸ

ɜˍ ȵɝɣɪɶȵɥɱǯˍ ḹɅɶȽǲᾍǠȒ Ι ș ȆֻȖǢƲὕ ǯᾍ ǜǢǦ Ι

ș ǍǚǯǮƲɕɧȸɜˍ ș ǠȒ Ǟǋ ș ǠȒƳ ș ǟǭɜɩȿȷȯɶ

ɩɵɜɩȿɓȡȶɁȭȷȵɝɣɪɶȵɥɱ ƲǑȏǺ ɵȵɝɣɪɶȵɥɱɵὕ ș ֻǞǦ e-

science ș᾽ ǠȒƳ 

ɕɧȸɜ ˛̸ ѝ Plasma Surface Interaction ǮǶ ֻ ṑ ɕɧȸɜǯ ǲ

ǠȒ ș ǪǭǋȒƳ Ⱳɕɧȸɜǲ ẎǱ◙ ș֗ȃǠק ɕɧȸɜǵ șɕɧȸɜɵṢר ˛̸

șדȈǭ ǞǭǋȒƳȅǦƲɕɧȸɜᾍׄ Ǳǰǵ ֻ ǵ ǲ ǠȒ ș ȈǭǋȒƳ

ʺ ǶƲȾȢɎɶȽ ̬ɕɧȸɜǵ ǯὄὑ Ʋὕ ɅɶȽ Ʋὕ ɅɶȽ Ʋ

ὕ ѰⱣƲ ɅɶȽ Ʋ ѰⱣƲ ק ǲȏȒқ ǯ ҲƲɕɧȸɜǯ ǯǵ ˛̸

ǲ ǠȒ ƲǑȏǺ ֻ ǲ ǠȒḨ Ʋ ֻ ṑʤǮǵ ǵ ᾑҧ ǲ Ǡ

Ȓ ǱǰǮǉȒƳ 

ϼ ѝ Advanced Nuclear Materials ǮǶƲԍἧҘ›ἶȋɈɌɄȭɌɫȶɶǱǰǵẉǖǵѝ

Ǯᵂ ǯǱȒ ἧ ᾑҧ ǲǫǋǭԍἧɪɗɩǮǵɟȩɉȸɞǵ ǯǤȓǲḨǬǖ ș

Ǟǭ ș ǪǭǋȒƳ ǲƲ ȦɋɩȬɶʴרἧȋɕɧȸɜ ἧǲֿ ǲ ǜȓȒ ṑʤǮ̓

ǜȓȒ ֻ ǵ ᾑ ωǲ ș ȑ ș ȈǭǋȒƳ̋ ǶƲ ֻ ɵԍἧ

ǲǑǘȒʴרἧ ᾑ ωƲ̭ ȦɋɩȬɶ ɖɨȤɞǲȏȒ ᾑҧ Ʋɹ ἧר ɕɧȸɜ ֻ

ᾑҧ ƲǜȐǲƲẎḌɕɧȸɜ ǟ Ȉ ǲǑǘȒɕɧȸɜɵṢ ˛̸ ǱǰǮǉȒƳ 
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¶ ȦɋɩȬɶɕɧȸɜѝ High Energy Plasma Physics  

Ū ˍ ɕɧȸɜǵ ◐ ǯ Ѹǵ ֻ  

ӓʥ᷈ʝɕɧȸɜǲǫǋǭƲ̱ ǯ ◐ ǵ ș ǞƲ ♣ ǵ ǯ Ѹș♬Ȓ

ǚǯș ǯǞǦ ș ᾽ǜǢǦƳˍ Ǔ̸ȑїǠɕɧȸɜ ȷȯɶɩǯֿ ↓ǵ ș

ǫɜȭɫȷȯɶɩ Ҳǵ ǲʫ ǮѧȈǭ ҚǞǦƳ ǲƲǚǵ ҲǲȏȑƲ ɶӆ ǵ

͜ǲ ǦǱɐȷɄɨȵȷǓ ȓȒ˗ș ȐǒǲǞǦƳ 

ū ɕɧȸɜˍ ǵὕ  

ḹǮ ǟǚȈȐȓǦˍ ǵ ◐ șƲ ɕɧȸɜ ș ǋǭὕ ǲ ǞƲ ǲǑǘȒ˔

ǯǵ ǲ ҚǞǦƳ ǲˍ ɪȢɌɩȸꜘҘǲȏȒ ȓḹ◐ ș ǞǦƳǜȐǲƲe ǓҤ

ǜȓǱǋḹֻǲƲ̱ Ǔ ◐ ǲȏǪǭḿǲǱȒƼȷɆɨɶɜɶƽșʫ ǮѧȈǭὕ Ǯ ǠȒ

ǚǯǲ ҚǞǦƳ 

Ŭ ɕɧȸɜˍ ǵꜘ  

Ẑ ǵȽȱȭɧȢɱ Ẑ К Ǯᶥ ↓ǓלẀǠȒ῁ ǲᾍǞǭƲɕɧȸɜˍ ș ǞƲ

ǵɕɧȸɜǵ ◐ ǲǉȐǦǱ șȉǦȐǞǦƳ 

ŭ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶȭ  

ֻɕɧȸɜɵ ȦɋɩȬɶὭ↓ɕɧȸɜɵɕɫȹȷɕɧȸɜɵɈɌĚɎȢȨɕɧȸɜ ƲǚȓȅǮ

Ήѩǲ ᾽ǞǭǔǦɕɧȸɜ ἶǵ ș ₳ ɕɧȸɜǯǋǍВ ἶ ǒȐ ǞɋɁɆ

ɭɶȭӓǠȒǚǯǲȏǪǭ Ǳἶ ș ǠȒ ș ǞǭǋȒƳ 
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¶ ֻȵɝɣɪɶȵɥɱѝ Nuclear Fusion Simulation  

Ū ɜɩȿȷȯɶɩɕ ɧȸɜȵɝɣɪɶȵɥɱ  

ɜɩȿȷȯɶɩɕɧȸɜˍ ɵMHDǵȮɫɶɎɩȵɝɣɪɶȵɥɱ ș ǞƲ ɕɧȸɜǲǑǘ

Ȓ ᾯ ǵ ȋˍ ǯɟȼɵɜȭɫȷȯɶɩ ǯǵ ˛̸ ǵ ș ǪǭǋȒƳȷȯ

ɶɩѝ ǜȓǦɠɅɩș ǋȒ♫ Ḍǵ ǒȐɜɩȿȷȯɶɩȵɝɣɪɶȵɥɱ ǿǵɏɧȾ

ȢɞȵɓɆǲ ǞƲὕ Ǯ ǜȓȒ ◐ ǵ ǲǫǱǙǭǋȒƳ 

ū ˍ ḹǵ Ι ȵɝɣɪɶȵɥɱ  

ɕɧȸɜˍ ȵɝɣɪɶȵɥɱǯˍ ḹɅɶȽǲᾍǠȒ Ι ș ȆֻȖǢƲὕ ǯᾍ ǜǢ

Ǧ Ι ș ǍǚǯǮƲɕɧȸɜˍ ș ǠȒˍ ȵɝɣɪɶȽɶ ș ǞǭǋȒƳ̱

ȱɶɇǑȏǺ֚ᾑ ǵὕ ɠȶɣɶɩǵ ș ǋƲὕ ḹ ̬Ǯǵˍ ǵ ὑ ș

ǞǭǋȒƳ 

Ŭ ɕɧȸɜ ֻȱɶɇș ǋǦ ȵɝɣɪɶȵɥɱ  

ֻ ȱɶɇ TASKș ǋǦȵɝɣɪɶȵɥɱ ș ȈƲ ɕɧȸɜ ֻȱɶɇ BPSI

ș ǞǭǋȒƳɕɧȸɜЋ̱ș ⁫ Ǳǖ ǘȒ ֻ ȱɶɇȋɅɶȽ ǵ ǦǱ ǯǞǭ

ֻ ȱɶɇǵ ș ȈǭǋȒƳ 

ŭ ˍ ◐ ȵɝɣɪɶȵɥɱ  

ὕ Ǯ ǜȓǭǋȒ șȵɝɣɪɶȵɥɱǠȒǚǯǮɕɧȸɜˍ ǵ ș Ǟ

ǭǋȒƳẉ ǱѝΉǵ Ѹȋ ǵʥὄὑרǵ ֻ ș ȐǒǲǞǦƳǜȐǲ ̱ɠɅɩǵ █ȋ

ἧ ǵ ֻ ǵᾚЊȉ ȈǭǋȒƳ 

Ů ר▒ר ǲḨǬǖ ̬ǵ  

ר▒ ǲḨǬǋǦ ̬ Ƕ ǵ▌↓˔ ǵḨ ǲǱǪǭǋȒƳȂǯȚǰǵ Ƕ Ǯ̱ר▒ר

ǉȒǵǮ♫ ǵ ș █ǠȒⱳ ǓǉȒƳ ר▒ ר ǲḨǬǖ ̬ɩɶɕ ǵ ˛̸ ȦɋɩȬɶ

ș ǠȒ ѝ◐╛șᾚїǞǦƳ 

ů ʝԍ ǲȏȒȽɱȮȷɄɱǯ ǵ ˛̸ ǵ  

ʝṢǮǵ ט ș ȀȒǦȈǲȽɱȮȷɄɱ Ἡʴǿǵ ș ʝԍ ǲȏȑ

ǞǭǋȒƳ ᾍ ↓ǮǶ Ƕ 12ΉȅǮ ǜȓȒǚǯǓȖǒǪǦƳ ₳ ǲǉȒ ↓ʤǮ

Ƕ Ǔ 6 Ή ǜȓǦ Ǔⅎǋ ↓ ḢǮ ȓǦƳֿ̬̱ҧ ș ͔ǠȒǯ ǵᾛǜǋ ֿ

̬̱ǵ Ǔ Ἡǲ ǜȓȋǠǋǚǯǓȖǒǪǦƳ 
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¶ɕɧȸɜ ˛̸ ѝ Plasma Surface Interaction  

Ū Ɇȩɜȭɕɧȸɜ◐ ǵП ǲ ǠȒ  

ὑ₡ɓȥɶȸǲǑǘȒɕɧȸɜ◐ П ǲǶ ὦᶅ ǵ Ǔⱳ ǮǉȒƳɕɧȸɜ

Кǵȱɶȵʝ ̏ ș ὦᶅКṢǵ ȹɱȳɶ ǲ █ǠȒǚǯǲȏȑƲ ǵ◙ șṑ ̏

ǲ ἇǠȒǚǯș ǞǭǋȒƳ ק ҲɕɧȸɜǲǑǋǭ Ẇǲɕɧȸɜ ǓἭ᷀Ǡ

Ȓ ᶿҘѝ⁹₳ ș̌ ȢɱɗɁȹɩȱȢɩ ǲǭ ǞǦƳ ἧ ǲȏȑ Ὥ↓ѝ⁹

ș ȈƲ ᶿҘѝ⁹ǵḹֻǲǫǋǭ ǠȒƳ 

ū ȭȧȽɶɉȨɱ ᶤϷ ș ǋǦɕɧȸɜѰⱣ  

Ṣǵ ǲϼ ǪǭƲɕɧȸɜḉ ̬ ʥὄὑרǵɓȡɶɇɎɁȭѰⱣǲȏȒὄὑӓƲɜɆɨȭȷ

ȱɱɎɶȽș ǋǦѰⱣ ǲǫǋǭ ǞƲ̑ ◐їҘǵḹֻǮȉЊҘҘ ǲ ᵎ֯ ǮǉȒǚ

ǯș ǞǦƳȭȧȽɶɉȨɱ ș ǋǭʢ ˧ ș ǞƲȷȢɁȿɱȮҧ ǵׄʣ

șᶫȒƳɆɫȢȾɩ ḹȱȢɩ șϽẀ ᶅǮ ↓ ὑǞƲɕɧȸɜ֚ ҧר șȹɱȳɶɪȷ

ǠȒƳ 

Ŭ ὑ₡ ǵǦȈǵɕɧȸɜ̬ ɵ ◐ ѰⱣǲ ǠȒ  

ɕɧȸɜ ǵ ʣǙƲ֗ ǺǤǵὑ₡ șὕ ǠȒǦȈǲƲɨȠɩȽȢɞǮɕɧȸɜ̬ ɵ ◐

ǵֿὑș ǋƲǤǵѰⱣș ǍƳȾȢɎɶȽ ̬ș ǠȒѰⱣș ǪǦǓƲ˹♥ǜȐǲFPGAș ǋǦ

Ǳ₳ ș ǋƲǒǫəɶɩ ἧș ǋǦ ǲᾍꜘǮǔȒ₳ ș ǋƲЋ̱ Ǳ◐

ǵѰⱣșǞǭ ר ɕɧȸɜǵὕ ș ǠƳ 

ŭ ὕ ѰⱣɅɶȽ֛ ɵ  

ẎḌὕ ֗Ǻ ֻ ǲׄǘǦƲ ǲȖǦȒ ǵὕ ɅɶȽ Ʋὕ ɅɶȽ Ʋὕ

ѰⱣƲ֗ Ǻ ᷂ǒȐǵὕ ֓қș֯ ǲǠȒ ɅɶȽ Ʋ ѰⱣ ǵ ɵ ș ǱǪ

ǭǋȒƳȅǦQUESTș ǋǭƲȹɱȳɶ֗ǺȠȭȿɣȦɶȽɶș ֻ ǲ ̓ǞǭƲ Ɇȩɜȭ ǵ

ɕɧȸɜș ɵ ר ǲ ǠȒǦȈǵ ֻ ǱȵȷɄɞǵ ɵ ș ǱǪǭǋȒƳ 

Ů ɕɧȸɜǯ ǵ ˛̸ ǲ ǠȒ  

Ɇȩɜȭ QUEST(ˉ″Ẏἶꜘ Ҙἶ )ƲẎḌɖɨȩɩ LHD( ֻ ἶ )ǲǑǘ

Ȓᾍׄ ǵ ɵʥ Ҳȋɕɧȸɜ ἧ ᾑǲȏȒⱨ Ǳ ωɵ ɵПḭ ǲǫǋǭ

ș ǪǭǋȒƳȅǦƲ Ḍɕɧȸɜ ȋȢȨɱ ᾑ ș ǋǦɕɧȸɜǯ ǵ ˛̸

ǲ ǠȒ ș ȈǭǋȒƳ 

ů ֻ ǵ ֿ̬̱/ɖɨȤɞ ᾑ Ʋר Ǻ֗ר  

ȽɱȮȷɄɱ ǵ ιȋ ֻ (CFC) ǵ ǵ̭ȦɋɩȬɶ ἧ( ɵɖɨ

Ȥɞ) ᾑ Ʋר ֿ̬̱ Ҳ֗Ǻὑ₡ɵ ὑ₡ șר ȀȒǯǯȉǲƲ ǵ ̸ɵ

ș ǪǭǋȒƳȅǦƲԍḌ ǵ ʝṢɵɔɧɱȯɁɆ֗ǺȾȢɎɶȽǵ ǯǞǭƲȽɱȮȷɄɱ

ɵ ֻ̭ ᾑӓɓȥɧȢɆɵɜɩɄɱȳȢɆ ǵ ɵ ͔ș ȈǭǋȒƳǚȓȐǲқǏƲȽɱȮȷɄ

ɱȋ ֻ ǵ ▌↓ǲ ǠȒḨ ֗Ǻǚȓșꜘ ǞǦȾȢɎɶȽ ǵ ꜘ ǲ ǠȒȵɝɣɪ

ɶȵɥɱ ș ȈǭǋȒƳ 
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¶ϼ ѝ Advanced Nuclear Materials  

Ū Ɇȩɜȭὕ QUESTǲǑǘȒɕɧȸɜɵṢ ˛̸ ǲ ǠȒ  

ɕɧȸɜ ȹɱȽɶǯὭ ǲ ǞǭƲɕɧȸɜɵṢ ˛̸ ǲ ǠȒ ș ǞǭǋȒƳ

Ἥǵ ɕɫɶɔȵȷɄɞșQUEST ǲǉȖǢǭ ʹɵ ǞƲQUESTṢ ǲ ǜȓǦ

ǵ ѝ ʱǺǲК ǵ ἧ ⱨ όǒȐɕɧȸɜṢ Ǯǵ Ǳ ǵ ș ǯǞǭǋȒƳ

ɕɧȸɜר ǵׄʣǲǫȓǭƲṢ ǵȷɏɁȽɨɱȮǲ̢Ǎ ѝϷ ǵֿὑƲ ɕɧȸɜǲ ᶦǠȒК

ǵẀӓ ᾑ ֻ̱ǵ◐ ș ǠɅɶȽǓ ἧ ⱨ ș ǋǦ όȋѝ ǒȐ♬ȐȓǦƳ 

ū ǵʴרἧ ᾑ ӓǲ ǠȒ  

ǲ̓ ǜȓǭǋȒᶿҘὦᶅǶ ʴǲ˧ ǵї Ǳǋ ǵʺ ᶅǮǉȒƳ ǲ Ῥԍἧ

Ҙ ǵ˗ ̊ Ʋ ǵ ǲ˞Ȓ ǲǶᶿҘὦᶅ ǵ ᾑ ӓǲ ǠȒ Ǔʥ֯ ǮǉȒ

ǚǯǓ Ȉǭ ǜȓǦƳθ Ҙὦᶅ Ƕ▌ ר ǮǉȒǦȈƲ♫ ȅǮ ἧ ⱨ ș ǋǦК

όǓ ₡ǲᶩ ǮǉǪǦǓƲ ǵⱨ қ› șׄʣǜǢȒǚǯǲȏȑ֯ ǯǱǪǦƳǚǵ ǲ ἧ

ⱨ șȉǨǋǦ ǵ ό ǶƲǚȓȅǮ͈ǓᾜǱǖ ӓɟȩɉȸɞǵ ǲ ǞǦƳ 

Ŭ ̭ȦɋɩȬɶɖɨȤɞ ǯʴרἧǯǵ ᾑҧ ǲ ǠȒ  

ITERȋɅɠ Ǯᵂ ǯǱȒ ֚ꜘȠɩɓȟɶ ἧ ɖɨȤɞ ǲȏȒɕɧȸɜᾍׄ ῁ǵ ᾑ

ҧ ǲǫǋǭ ș ȈǭǋȒƳ ǵ ǮǶ ȋɖɨȤɞǵט Ǔẉ ǵ ᾑ ǵ◐ ǲȏȒ

ǚǯƲ ᾑǲȏȑ ǠȒК Ǔ ș ὑǠȒǚǯǱǰƲ ֻ ǮǵɕɧȸɜɵṢ ˛̸

ǵ Ǳ ǓԍἧɪɗɩǮ ǜȓǫǫǉȒƳ 

ŭ ̭ ᾑר ǲ ǠȒ  

̭ ᾑӓɓȥɧȢɆɵɜɩɄɱȳȢɆ (F82H)ș ֻ ǯǞǭ̓ ǠȒḹֻƲ ʝṢǵṢ

Ƕ ɵר ǵר ǋWǮ ǠȒǚǯǓ ǜȓǭǋȒƳǞǒǞƲ ʝṢ Ƕ ǵ

ǲ ǲǠȒǚǯǓї Ǳǋ Ʋȏȑ̭ǋ ↓Ǯ ǵ ǋ ș ǏȒ ǵ Ǔ ȈȐȓǭǋȒƳ

ǮǶ VPS Ǯ ǞǦ ǵ ș όǠȒǚǯǮƲ ʝṢǓ֞ǘȒ ǲӦѝ ǏǍȒ

Ǳ ǵ ș♬Ȓǚǯș ǯǞǭ ș ȈǭǋȒƳ 

Ů ̭ ᾑӓɎɈȶȤɞֻ ǵ ɵ ᾑ ר ͔ǲ ǠȒ  

ɎɈȶȤɞֻ ǶǤǵ̭ ᾑӓ ȏȑƲר ֻ ǵΒ ǯǞǭ ǜȓǭǋȒǓƲ

ֻ ̱ǵ ̸ǲǶ Ǔʥ֯ ǮǉȒƳɪɶȴɶ ǜȓǦ ↓ V- 4Cr- 4Ti ֻ ǲᾍǞǭ ȢȨ

ɱș ǋǦ ᾑ ș ǋƲ ȋ ǲ֗ȃǠר ᾑҧ ǲǫǋǭǵ ș ȈǭǋȒƳ 
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 ȠȶȠ Ẏ ṑ ȹɱȽɶ Center for East Asian Ocean -

Atmosphere Research  
 ◑ 

ȠȶȠ Ẏ ṑ ȹɱȽɶǶꜘ Ҙἶ ιҘἶȵɝɣɪɶȵɥɱ ȹɱȽɶ 1997-

2006₴↓ Ǔ ǪǭǔǦ ˗ Ƽ ǵ ɵ ẀҲǵ ǯ˔ ƽǵ Қș ȅǏƲǤȓș

ȠȶȠḢǵ Ẏ ṑ ǲ ᾽ǜǢȒǦȈƲ2007₴↓ǲ 10₴ Ǯ ǜȓǦƳ 

Ǔ̬ ǠȒ ȠȶȠ ḢǶɤɶɧȵȠẎ ǲǉȑƲǋǖǫǒǵ ǯẐ₳ Ӕ ḢǮ

ǜȓǭǋȒƳǤǵ ῚḢǲǶʫ Ǯ ȉẉǖǵ˲ Ǔ ǞƲ ӓǠȒ Ҳǯ ͫǪǭƲ Ƶ

Ǳ ș╠ǔ ǚǠ˲ Ǔ ȠȶȠḢǵ Ẏ ṑșẎǔǖẀǏǫǫǉȒƳǚǵȏǍǲ᷂

ӓȋ ḢǒȐȉǦȐǜȓȒ˲ ◙ ș ǲ ǏƲ șדȇ ȠȶȠḢǲ˹♥ ǚȑǍȒ ṑẀ

ӓș˔ ǠȒǚǯǶƲ♅ǪǦǱǞǵ ̝ ǮǉȑƲ ǵל ǯǱǪǭǋȒƳ 

ȹɱȽɶǶ ȠȶȠḢǵ Ẏ ṑș ᾍ ǯǞƲ˹ ♥ǵ ṑẀӓș ɵ˔ ǠȒǯǯȉǲƲ

ɵẎ ɵ șϼᾚǠȒʫ Ǳ ǯǱȒǚǯș ǞǭǋȒƳЕ̱ ǲǶϽӓἶȷɠ

ɁȮǱǰǵẎ Ʋ ʴ Ǳǰǵ ₡ ƲȦȿȺɱȭɧȰẎ Ǳǰǵ ẀƲ ⱦ

α Ǳǰǵ ẀƲ Ʋ ȠȶȠḢǵ Ẏ ṑǲ ǚǪǭǋȒ᷂ ӓɵ˲ ǲȏ

Ȓ Ẁș ǲ ǏƲ˹ ♥ǵ ӓ ȋ˲ ї ǲȏǪǭƲ ȠȶȠḢǵ ⱦ ɵẎ

ⱦ ɵ ɵ ɵ ɵ Ҳ ǓǰǵȏǍǲẀӓǠȒǵǒșὑ ǲ˔ ǠȒǚǯș ǯǞǭǋ

ȒƳ 

ǚȓȐǵ ș ǠȒǦȈǲǶƲ ҘἶɵẎ Ҙἶɵ Βἶɵ ἶɵ ṑἶǵὭ Ǳ Ǔ

ⱳ ǮǉȑƲ Ҙἶɵ ɵ ɠɅɨɱȮɵẎ ṑɠɅɨɱȮɵẎ ѝ ǵӲҘǵȉǯƲ

ƼВֿѫ ɵВֿ ᵣ ƽǲȏȒƼ᷂ ӓǯל Ǳ ᾽Ǔ ȠȶȠḢǵ ɵẎ

ṑǲ֗ȃǠ◙ ǵ ƽ̠ șʴⱲ ǲ ǞǭǋȒƳȅǦЋᶮВֿѫ ǲȏȒᶮКɵᶮ Ʋ

ǲ ȠȶȠɵ ӳȠȶȠ ᶮǯǵ ș ǲ ǞǭǋȒƳ 

ǚȓȐǵ˗ ș ǞǭƲ ǵ ҵǮǉȒ ΒẀҲȋ ṑᵂ ǿǵᾍꜘǯʫ ǿǵ ș ǋƲ Ẏ

Ҙἶǵἶ ǯǞǭ╠ǔ ǔḨ ȉ ᾽ǜǢǭƲ ɵẎ ɵ șϼᾚǠȒȠȶȠǵ

ǯǱȒǚǯș ǞǭǋȒƳ 

  



 ɵ ȹɱȽɶǯ ѝ  

 

-  40 -  

 

¶ Ҙἶѝ Ocean Dynamics  

Ū ֗Ǻ ῚḢǵ Ҙἶ  

ȋ Ὶ ǵ ǲǑǋǭƲḨ Ǳ Ҙἶ ǵ ș ȈǭǋȒƳǦǯǏǷƲ ′ɕ

ɨɣɶɞǵ ҲȋƲ Ѽ ǵ ǯ ῚḢǿǵ ֗ ל ǓƲ ǵʺǦȒɄɶɜǮǉȒƳȅǦƲ

Ẑ₳ ǲǑǘȒӦ₴ ẀҲǓƲ К Ǳǰǲ ẀҲșȉǦȐǠҘἶ ǲǫǋǭ

șʣǙǦƳǉȒǋǶƲ ẀӓǵẎǔǱ Ὶ Ҙἶ ș ǏȒȀǖƲ ǦǱ ǵ ǲȉ

֝ȑ ȚǮǋȒƳ ǲƲɅȶȽɩȩɟɧȋȳɶɠȮɧɓȡș ǞǦɎɩɶɱșƼǧȚȑȌǍƽǵȏǍǱ

ǲȏǪǭ ǞǫǫƲ̭ ↓ǒȐ ș ◙ǞƲ ϑы ș ǞǭѼ Ҳǵ◐ ȋ ș όǠ

Ȓ ǵ ǲҘșЊȓǭǋȒƳ 

ū ɵ ῚḢǵẎ ˛̸  

ȵɈ ȋ ǯǋǪǦ ₩1000kmǲǑǋǭƲǉȒǋǶ К ǵ Ǳ Ὶ ǲǑǋ

ǭ ǠȒẎ ɶ ǵ֙ ̸ׄ ǲǫǋǭ ș ȈǭǋȒƳǦǯǏǷ ȵɈ ǲǫǋǭƲгἳἳ

ǵ Ǔי Ḣǵ șʤǙƲǚȓǓק ǵ ᶿẀҲǲɓȡɶɇɎɁȭǜȓƲǜȐǲᾯ ǲ

șẀǏȒ ˛̸ ș ȐǒǲǞǦƳȅǦƲ ǲǑǋǭƲ ɕɧɱȭɆɱǵ ἳɔɩɶɞǲ̢Ǎ

Ẁӓǯ ֛ט ǵẀӓǓ ǲ◙ ǞƲǚȓǓ ǵ ḹǲ◙ șʦǏȒǯǋǪǦƲẎ ɶ

ɶ ǵ ˛̸ ǲǫǋǭ ș ȈǭǋȒƳ 

Ŭ Ȳɝ  

ș ǠȒɕɧȷȿɁȭȲɝǲǫǋǭ ș ȈǭǋȒƳ ₴↓ȏȑ ṑ ǵỖ ˗ ǯǞ

ǭƲ ק ḢǲǑǘȒɜȢȭɫɕɧȷȿɁȭ ȳȢȸ 5mm̊ ʤǵɕɧȷȿɁȭⱨ ǵѝ⁹

șƲ ˬ ẎǯВֿǮ ỒǞǭǋȒƳ ק ș ǠȒⱨ ǵ Ὥ↓șɜɁɒɱȮǞƲ

ǵ ș ǍƳǉȒǋǶƲ3. 11 ǵӔ ȋẆ ǵ Ҳ ǲ ǠȒ ș

Ǎᶮ ВֿɕɫȶȥȭɆǲ֓ ǞǭǋȒƳ 
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¶ ΒẀҲ ἶ Climate Change Science  

Ū Ẏ ʴǲἭ᷀ǠȒʺ ȦȠɫȼɩǵ᷂ Ǯǵѝ⁹ǵП ɵ˔ Ǔ֯ Ǳ ΙɠɅɩǵ  

PM2.5ȋ șǶǟȈǯǠȒẎ ʴǵ ἧ ȦȠɫȼɩ ǲǶƲ ǒȐǵᶽṦ ἧȋ

ǒȐǵ Ṋ ἧǯǋǪǦ ǵȂǒǲƲӓ ȋ ǔ ǵ Ṋɵ ɵ ǯǋǪǦ

˲ ǵȉǵǓǉȒƳǚȓȐǵ᷂ ǵѝ⁹șȱɱɒɣɶȽǲȏȑП ɵ˔ ǠȒ ΙɠɅɩ

SPRINTARSș ǞǭǋȒƳ 

ū ΙɠɅɩș̓ ǞǦȦȠɫȼɩǲȏȒ ΒẀҲǵ ͔ 

ȦȠɫȼɩǶƲẐ ᾑǯ᷂ ᾑș ˍǞǦȑ֛טǞǦȑǠȒҧ ȦȠɫȼɩɵ ᾑ ˛̸ ǯƲ

ǵш ȋ ǵ☻Ҋș Ǟǭ ⱨ șẀӓǜǢȒҧר ȦȠɫȼɩɵ ˛̸ Ǳǰǲȏ

ȑƲ ΒẀҲș╠ǔ ǚǠƳSPRINTARSǓ Ȇ ȅȓǦ ΒɠɅɩǑȏǺ᷂ ȵȷɄɞɠɅɩǵ ȋƲ

ǤȓȐș̓ ǞǦ ș ǞǭƲȦȠɫȼɩǲȏȒ ΒẀҲǵ ͔ș ȈǭǋȒƳ 

Ŭ SPRINTARSșѫ ǞǦȦȠɫȼɩ ˔ ȵȷɄɞǵ  

PM2.5ȋ ǱǰǲȏȒẎ ṑǵ ӓǶƲ ̝ Ǳᵂ ǮǉȒƳSPRINTARSș ǞǭƲȦȠɫȼɩ

˔ ș ǞǭǋȒƳȅǦƲ˔ ↓ǵׄʣș ǞǦ ș ȈǭǋȒƳSPRINTARSǲȏȒ

PM2.5ǵ˔ ḸǶƲɄɪɑɵɧȶȨɵ Ǯ̓ ǜȓƲẉǖǵ˲Ƶǵ ₡ ǲ ǜȓǭǋȒƳᶮ

КǵḸ ǵȂǯȚǰǵ PM2.5˔ Ḹ 4 Ƽ ₡ǲẉǋƽƼẉǋƽƼȋȋẉǋƽƼᾜǱǋƽ

ȋ ˔ ᶫ ǶƲ ὙǓ ͑ǞǦ Ḹș̓ ǞǭǋȒƳ 
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¶ ɠɅɨɱȮ Ocean Modeling  

Ū ȠȶȠ ǵ ΙɠɅɩ  

Ẇ Ǳ ǵ ǯƲ Ὶ Ǳר ǵ▌ǋ ȵɈ șᾍ Ǳὕ ḢǯǞǭƲ ẀҲǵ ș

ǪǭǋȒƳ ǲ ǞǦ Ϸ ⱦ ɠɅɩ RIAM Ocean Model șǜȐǲ ǞƲ ǵ ῁

ǒȐ ῁ǵⱦ Ʋ ḿ◐ Ʋ ҧ Ʋל ǵ̟ ƲǉȒǋǶ ȵɈ ǲǑǘȒ ẀҲȋ ⁪ Ʋ

ǵ Ǳǰș ǞǭǋȒƳLarge Eddy Simulation LES ǯǵ ǲḨǬǋǦ ῁̂ ǵ

ˍ ֻ ǵ ȉ ǱɄɶɜǮǉȒƳ 

ū ˔ ȵȷɄɞ DREAMS 

ΙɠɅɨɱȮǵ ᾽◐ǯǞǭƲ ȵɈ ɵ ǵ ˔ ȵȷɄɞș̸ ǞǦƳǚȓǶ Ǳ

ΙɠɅɨɱȮǯₒ Ǳ ɅɶȽ ǵ ș ȆֻȖǢȒɅɶȽֿӓǵ ǯǞǭ̬ ǬǘȐ

ȓȒƳ ɅɶȽȋᾍ ῤ ɅɶȽǱǰșRIAM Ocean ModelǲɨȠɩȽȢɞֿӓǞƲ ϼ

ȅǮǵ ˔ḸșȤȥɔȳɶɎɶ http://dreams - c. riam. kyushu- u. ac. jp/ ǲǭЏ ǞǭǋȒƳ►

ὙǮǶƲɅɶȽֿӓǯ ˔ ǵḨ ǲ ȅȐǡƲὕ ǲȵȷɄɞș Ǟǭ ǋП ˔ǯר ↓

șὕ ǞǦʣƲ ȋ Ʋ Ʋ ȋ ἶǱǰ ƵǱѝ ǲǑǘȒ᾽ ș

ᶫǪǭǋȒƳ 

Ŭ ὑ ὖ șѫ ǞǦ ǵɠɉȽɨɱȮ 

ᾍ ῤǲǑǘȒᾍ ǵ Ҳ ǯẀҲș ȐǒǲǠȒǦȈǲƲ ᶮ Ẏἶ ǯǵВֿ ǯ

ǞǭƲӵẉǯ ῇș ǽὑ ɓȥɨɶƼɉɣɶǒȈȑǉƽǲ ADCPș ǞǭǋȒƳ

ǵ ADCPɅɶȽǯֻȖǢǭƲ 15₴̊ʣ ǵ ɠɉȽɨɱȮș ʴǮǉȒƳǚǵ Ǳ

ɅɶȽș ǠȒǚǯǲȏǪǭƲᾍ ǵ Ǳ Ҳ ȋǤǵẀҲǵ Ǔר Ƶǯ ȐǒǲǱ

ǪǦƳ2002₴ 11 ̊ Ƕ ̂ ǵ ɵṊѝɵ Ͻ ↓ɵ ↓ȉ ǞǭǋȒƳ 

ŭ Ẏ ˛̸  

ᾍ ῤș ǠȒᾍ ǯƲ ζǵгἳ ǵ Ҳרș їǞƲǜȐǲẎ Ǳ ΒɏȽɶ

ɱǲǜǏȉ◙ ș֗ȃǞǭǋȒǚǯǓ ȐǒǲǱǪǦƳǤǵɟȩɉȸɞș ǠȒǦȈƲ ἶǵ Ὑ

ǯӲҘǞǭƲ ȠȶȠḢǲǑǘȒẎ ֻ ǵɠɅɩ ș ȈǭǋȒƳӔ Ẑ₳ ḢǲǑǘȒ

₡Ǳ ʣ ӓ ǲǫǋǭȉ ǞǭǋȒƳ 
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 ɕɧȸɜҘἶ ȹɱȽɶ Advanced Fusion Research 

Center  
 ᴇ  

˲ ǵẌǵȦɋɩȬɶ ǮǉȒ ֻș᷂ʣǮὄЋǲὕ ǠȒǦȈǲ ɵ›ἶ ș ǲ

ǞƲḨ ἶ ș ǠȒǚǯș ǯǞǭ ș ǞǭǋȒƳꜘ Ҙἶ ǮǶ 1978₴↓ǒȐ

ֻ ǲǑǘȒ șϿ ǠȒǦȈǵɕɫȶȥȭɆ ș ỒǞƲƾ▌ ḹɕɧȸɜὕ TRIAM- 1ƿ

ș┴ ǞƲ1980₴ 1 ǲǶˍ қ Ǯǵ ҧרșὕ ƲǜȐǲʝ῁ǵ ᾽ș Ǟǭ 1982₴↓ǒȐƾ

̟ᾚ▌ɆɫȢȾɩ ḹὕ TRIAM- 1Mƿș┴ ǞƲ1986₴ 6 ǲὕ ș ǞǦƳTRIAM- 1ƲTRIAM- 1M

ǶƲ1987₴ 6 ǲ ρǜȓǦꜘ Ҙἶ ιƾ▌ ḹɕɧȸɜɵ ὕ ƿƲǜȐǲǤǚ

ǒȐ 1997₴ 4 ǲ ᾽ ǲ ǜȓǦꜘ Ҙἶ ιƾ Ⱳ ›ἶ ȹɱȽɶƿAdvanced Fusion 

Research Center șʴⱲǯǞǭ Ҙ ǲὕ ș ǞƲǚȓȅǮǲ ֻ ὕ ǵ ᵂ ǲᾍǞǭ

̀ǵ ș ǜǱǋϼ șǉǙǭǔǦƳ ǲƲʫ Ǯᴷʝǵ Ɇȩɜȭɕɧȸɜ ǵ ș

ǒǞƲ 1 ᾚ Ҳǵὕ Ʋ 2 Ṣɵɕɧȸɜ ˛̸ ǯВḭ ǲȏȒ ἧѰⱣƲ 3

▌ ḹ ̟ᾚ ᶅǵ ›ἶ Ǳǰǵ șǉǙǭǔǦƳἶКƲ КƲ ֻȱɝɣɉɄȡǲǑǘȒ

ș ǭƲ2006₴↓ǵἶКᾓ Ỗᴣ̝ǱȐǺǲ 2007₴↓ǵ ᵣӲ ̝ǲǑǋǭᾃ ǜȓƲ

ȹɱȽɶ Ǔ ǜȓƼ Ⱳ ›ἶ ȹɱȽɶƽǒȐƼ ɕɧȸɜҘἶ ȹɱȽɶƽǿǯ

ǞǦƳ 

ˉ″ẎἶǲǑǘȒ ɕɧȸɜҘἶ ȹɱȽɶǵ̓ᴁɵ☻Ҋ 

ȦɋɩȬɶ Ǔ˃Ǟǋ Ǔᶮǲ ǋǭƼȦɋɩȬɶ ƽǲ ȖȒ Ƕ Ǳ̬ șӸȈȒƳ Ⱳ

›ἶȹɱȽɶ ʱǺǲǤǵѼ ǮǉȒ▌ ḹɕɧȸɜɵ ὕ ǮǶƲ ǓᶮǮ ѧǵ▌ ḹ

̟ᾚ ֻὕ TRIAM- 1M ̟ᾚȱȢɩǓ ǠȒ ḹǲȏȑὑ₡ ǲ ɕɧȸɜș ǟ Ȉ

Ȓ ș┴ ǞƲᶮ ǲȉɤɉɶȭǱ ɕɧȸɜǵ ɵ ǲ ǠȒ ǲ֝ȑ ȚǮǔǦƳ 

ǓᶮǵẎἶǵ ֻ ѝ ǲ ǋǭƲ► ȹɱȽɶǶ ǫǵẎἶ̂ ȹɱȽɶ ǵʝ ș

ǪǭǑȑƲ1997₴̊ Ƕˉ″ẎἶǲǑǘȒᴷʝǵЋᶮВֿѫ ǯǞǭƲẎḌ ֻὕ ș

ǋǦƼὑ₡ɕɧȸɜǵ ǯ›ἶ ƽǵḹșЋᶮǵ ǲ ͑ǞƲǚǵѝ ǵ Ҳș ╠Ǟǭ

ǔǦƳ2004₴̊ Ƕ ǵʴ ɵʴ ǲḨǬǔƲ ֻ ἶ ǯǵ֙ ׄḌВֿ ș

2004₴↓ǲ ǨʣǙƲǤǵʴⱲ ☻Ҋș ǪǭǔǦƳ ɵʢ ǵѰⱣ ș ǯǞǦ

ᶮ ֻὕ ITER┴ Ǔ ὑǜȓƲʫ ǵ ֻ Ƕ ǦǱ ǲЊǪǦƳˉ″Ẏἶἶ

ǲ ǪǦƼʫ ǲ Ǟ♬Ȓ˲ ǵ ǯ їǵ̓ᴁƽǶᶮ ВֿɕɫȶȥȭɆ ǲǑǋǭȉǔȖ

Ȉǭ Ǳ șװ ǫƳITER ̈ǲǑǋǭẎἶǓ╠ǔ ǔὕ ǠȀǔ ǦǱ ὑ₡ӓǯ ҧ ӓ

ǯǤȓșὕ ǠȒ ǦǱЋᶮВֿ ǵ ֙ ׄḌВֿ ǵǜȐǱȒ ᾽Ǔ ♅ǜȓǭǋȒƳǚ

ǍǞǦ șǼȅǏƲ̄ ″ẎἶǲǑǋǭḧǪǭǔǦ ֲǯǜȐǱȒ ᾽ș ǞǭƲ ɕɧȸɜҘἶ

ȹɱȽɶǵ̓ᴁǯǤǵ☻Ҋș̊ʤǲ ǠƳ 

 ̧ ֻȦɋɩȬɶ ǲ ǠȒ ɕɫȶȥȭɆ ɕɧȸɜǵὑ₡ӓǲ ǠȒἶ

ș ǞƲᶮ ʴ ◐ ș ǠƳ 

 ̧ ǵ ș ρǞƲ ↓ѰⱣǜȓǦ ṢǯȾȢɎɶȽ ș ⱪǯǠȒ Ɇȩɜȭ

șʴ ǯǞǭƲЋᶮВֿѫ ǯǞǭ ǉȒẎḌ ρǯ ṑǵϹὕșᶫȒƳ 

 ̧ ֻѝ Ǯ ǦǲỒȅǪǦ ǞǋВֿ ǵ Ȇ ֙ ׄḌВֿ ǵʴǮЋᶮВֿѫ

ǯǞǭ Ɇȩɜȭ QUESTɕɫȶȥȭɆș ᵣǞƲɕɧȸɜɵ ˛̸ ǵ ҲѰⱣǯ ק

ǲȏȒ ҲșḨ ǯǞǦ Ɇȩɜȭǵὑ₡ӓ ș͝ ǠȒƳ 

ˉ″Ẏἶꜘ Ҙἶ Ǔ ȓȒƼ ɕɧȸɜǵὑ₡ӓ ƽǲ ǠȒӱ ǞǦ ǯ ṑș

᾽ǜǢȒǚǯǲȏȑƲ̀ Ẏἶǯǵ ˕ǲ ǨҷǨƲВֿ ǵ▌ҘǱ ⱲҘ Ǔ֯ ǮǉȒƳǜȐǲƲ

ǚǵȏǍǱ ṑʤǲǑǋǭἶ ș ǭᾓ ǵɨɶȾɶș їǞǭǋǖǚǯȉƲˉ″ẎἶǲǯǪǭ Ȉǭ

ǮǉȒƳ 

ȹɱȽɶǵƼЕ̱ ☻ҊƽƼ ǯ ƽƼ ̔ ǯ ᵣƽ 
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1.  Е̱ ☻Ҋ 

a.  ɕɧȸɜǵὑ₡ӓǲ ǠȒἶ ǵ  

i.  ɕɧȸɜɵṢ ˛̸ ǲ ǠȒɜɩȿȷȯɶɩǵ ǵ ˛ ͜șἶ ǲ ǞƲITERƲ

JT- 60SAƲLHD ǵẎḌ ǵ ǲ ǠȒǯǯȉǲƲ ἶȋɕɧȸɜ ἶǵѝ ǲ

ȉ ֗ǮǔȒ Ǳ ș♬Ȓǚǯș ǠƳ 

ii.  ɆȩɜȭǲǑǋǭ ק ș ǋǦ Ҳșὕ Ǟὑ₡ Ɇȩɜȭ ǵԍ ὕ

ƲʱǺǲ Ҳǯɕɧȸɜǵ ˛̸ ǲ ǠȒ Ǳ ֝♬ș ǠƳ 

b.  ЋᶮВֿѫ ǯǞǭǵ ǉȒẎḌ ρǵ ρǯВֿ ǵϹὕӓ 

i.  ʴǵ ↓ѰⱣǜȓǦ ṢǯȾȢɎɶȽ ș ⱪǯǠȒὕ QUESTƲὑ₡

ק Ʋʥ ѰⱣ ǲȏȑƲƼᶮ ˕ҘǵǉȒ̀ ǲǶǱǋ ǉȒ

ẎḌ ρș ǠȒǚǯǮ COEș◐ ǠȒƽǚǯș ǠƳ 

ii.  ɕɧȸɜǵὑ₡ӓ ǲᾍǞǭ ̝ș ὓ σǞƲƼ ǵ їȋ

ǵ ǲׄǘǭǵ ǵ ӓǲ Ǳ☻Ҋș ǦǠƽǚǯș ǠƳ 

iii.  ЋᶮВֿѫ ǯǞǭ Вֿ șὕ ǞƲƼЋᶮВֿѫ ǯǋǍⅎǋ ӲҘ̱Ѱǵ

ʴǒȐƲ₡ǲ ʫ̈ǵ ɕɫȶȥȭɆǵ ș ǠȒƽǚǯș ǠƳ 

c.  ֻɕɧȸɜѝ ǲǑǘȒ ǞǋɕɧɁɆəɶɞǵ  

i.  ֙ ׄḌВֿ ǲǑǋǭ̀ȹɱȽɶǯǵ ș᾽ ǞƲὑ₡ӓ ǲǑǘȒ Ҳ

ƲṢɕɧȸɜ ˛̸ ǵ Ǯǵ ș᾽ ǠȒ 

ii.  Ћ Ɇȩɜȭ ǲǑǘȒʴ ὕ QUESTș ǋǦƲ Ɇȩɜȭǵ

Ҳǯὑ₡ӓǲ ǠȒ ǵѝ  

iii.  ɹ ὕ QUESTǵ Ʋ̂ι ρɵ ᶅǵ ɵͪὃǵὕ  

d.  ǯ  

ɕɧȸɜǵὑ₡ӓǲ ǠȒἶ ǮǶƲǚȓȅǮ ǫǵ ș Ǚǭ ș ȈƲ

₴ǜȐǲ 3ǵ ș ǲ қǞǦƳ 

i.  ̭ ḹɵ Ὥ↓ ș ⱪǯǠȒ ɆȩɜȭǲǑǘȒ ק ҲƲ ǲЊᾑ

ȳȢȭɫɆɫɱ ǒȐ̭ ǵȳȢȭɫɆɫɱɎɶɱȵɣȽȢɱ ҲǿǵɠɶɇẀ ƲҤ

ǯ̟ Ʋɕɧȸɜқ ǯ Ҳǲ ǠȒḨ ș ǋƲQUEST ǲǑǘȒ 100kA

ǵ Ҳǵὕ Ƴ 

ii.  ʤǮ ↓ѰⱣǜȓǦȽɱȮȷɄɱᾍׄ ǯ Ҳ ἧ Ǔ֯ ǮǉȒ ḹ ȾȢɎ

ɶȽ ̬Ǔ֯ ǱQUEST ǲǑǋǭƲ ǲ ǋ ̏ʤ Ṣ 300 500↓ ǮƲ ȳ

Ȣȸ ǒȐɈɌȷȯɶɩǵ șדȇɜɩȿȷȯɶɩǮǵɕɧȸɜṢ ˛̸ ǯ

ἧⱦ ѰⱣǲ ǠȒ Ƴ 

iii.  ᾚ ק ɕɧȸɜǲǑǘȒ ɕɧȸɜᶥ ǵ ǯǤǵὑ₡ ǲ ǠȒ  

ǚǍǞǦ ǵ ș ǭƲʴ Ǯ ǍȏǍǲƼɕɧȸɜ ἶșḨ ǯǞǦ

ɕɧȸɜὑ₡ӓǵ ɵ›ἶ ƽǿǯ ӓɵ᾽ șᶫȒƳ 

e.  ̔ ǯ ᵣ 

ȹɱȽɶǵ ̔ ɵ Ƕ̊ʤǵȏǍǲẆ ǲ ǒȓǦ ᵣ̱ѰǮὕ ǠȒƳ 

i.  ɕɧȸɜǵὑ₡ӓǲ ǠȒἶ ș ǠȒǦȈǵ ᵣ 
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ȹɱȽɶǵʴ ɵ ǲ ȖȒἶ ǵ Ƕ ֻҘἶ ǯ ǞƲȹɱȽɶ

Ǔ ̑șȉǫƳȹɱȽɶǵ ɵ ǲ ǠȒ ͔ǶẆ ͔Ỗᴣ̝ǲǭὕ Ǡ

ȒƳ 

ii.  ЋᶮВֿѫ ɵ ǲ ȖȒ ǵ  

ƼВֿѫ Ỗᴣ̝ƽƼȹɱȽɶ ᵣỖᴣ̝ƽƼȹɱȽɶὕ ̝ ƽǑȏǺȹɱȽɶ ǓВֿ

Ǟǭ ǍƳȅǦQUEST ǲ ǠȒȉǵǲ ǞǭǶƼQUESTὕ ̝ ƽǯӲ ǵʣὕ

ǠȒƳ 

iii.  QUESTǲ ǠȒ ᵣ 

QUESTɕɫȶȥȭɆǲǒǒȖȒ ̔ ǶƼQUESTὕ ̝ ƽǮ ǋƲὕ ǲ Ǡ

Ȓ ᵣǶƼȹɱȽɶὕ ̝ ƽǑȏǺȹɱȽɶ Ǔ ǍƳ 
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¶ ɕɧȸɜ ›ἶѝ High Temperature Plasma Science  

Ū ₳ ɕɧȸɜǯɕɧȸɜˍ ǵ  

ɕɧȸɜ ǟ Ȉǵ ǮǶƲɕɧȸɜǵ ǶƲᾯ Ǳˍ ǲȏǪǭǵȆ ȅȒǵǮǶǱǖƲɝȭ

ɫɵɟȻɵɜȭɫǵ ȷȯɶɩǵ ǱȒ ȐǕǵ ֻǲȏȑ◐ ɵ ǜȓȒǯǋǍ Ǟǋ ϑǓ

ǜȓǭǋȒƳ ὙǶƲǚǵ ϑǲḨǬǔ ș ǞƲ ἶ ̸ ǵɫɶɇɜɁɕǲȉ ǜȓ

ǭǋȒƼ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶȭ ƽșƲ ɕɧȸɜ ȹɱȽɶǯ

ǵӲҘǵȉǵƲǤǵ ǵὕ ǲ ǞǭǋȒƳ 

ū QUESTɕɫȶȥȭɆǮǵɆɞȻɱ ˍ  

ˬẎἶ ɵ ᾪ ὙǯӲҘǞƲɕɧȸɜǵ ἧ ↓ɵ ἧὭ↓ѝ⁹ ș ǞǭɆɞȻɱ ˍ

ᶅș ǞǭǋȒƳ˹♥ǶɛɨȭɫɟɶȽɶǵɅɶȽ֝♬ ǵȨȵɫȷȱɶɕșṔ Ǟǭ 6

ǵֿ ș Ǡǯֿ ǲƲɪɶȴɶɑɶɞș ᶥ♀ⱥǜǢǭ ↓ǵׄʣǯ ἧ ↓ǵ ǵר

ș ȈȒƳ 

Ŭ QUESTɕɫȶȥȭɆǮǵ  

QUEST ɆȩɜȭǮǶƲ Ǟǋ ǲḨǬǔɎȢȠȷ ǲȏȒ ἧὭ↓ ǵ ș Ǟǭǋ

ȒƳǤǵȂǒƲQUESTǵ ̬ȋˍ ș Ǟ ȢȨɱɑɶɞǵ ֯ ǲǫǋǭ֙ר ׄВֿ Ǳ

ǰș Ǟǭ ֻ ǯǵВֿǵʤ ǪǭǋȒƳ 

ŭ ɕɧȸɜˍ ǵǦȈǵɆɠȮɧɓȡɶ ǵ  

ɕɧȸɜˍ ǵ ̈ ϑǲḨǬǔ ș ǠȒǦȈƲẉ X Ʋ Ẇ Ʋ֯ Ͻ ǲḨǬǖɆ

ɠȮɧɓȡɶ ș ǞǭǋȒƳˍ ǵ ḹɆɛɫȶɶ͒Ἥר Ʋ ᷂ ̀ Ʋₑ ȋGAMǱ

ǰǲȏȒDynamic Shearing Ǳǰǵҧ Ǳǰɕɧȸɜˍ ǵȾȢɈɝȭȷș ǲ ȐǒǲǠȒƳ 

Ů ǮǵɕɫɆȽȢɕ ǯὕ  

ɕɧȸɜ ȹɱȽɶǯǵӲҘǵʤ ɕɧȸɜ PANTAǲǑǋǭ ẆϽƲ֯ Ͻ

ǑȏǺ ẆϽǵ ǲǑǋǭˍ ɆɠȮɧɓȡɶ ș ǞǭǋȒƳȅǦƲἶ șʺ̱Ǟ șЗ

ǴǦɕɫɶɔὕ ș ǪǭǋȒƳ 

  

  ◘   р  Ῥ ◑ 
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¶ ɕɧȸɜ ἶѝ High Temperature Plasma Diagnostics  

Ū ɜȢȭɫ ɵɝɨ ș ǋǦɕɧȸɜ ǨʣǙɵ  

Ẏἶɕɧȸɜ ȹɱȽɶǯǵ֙ ׄḌВֿ ǲȏȑƲ ɆȩɜȭǧǘǮǱǖϼ ֻ

Ǯᵂ ǯǱȒɕɧȸɜ ǨʣǙɵ ǲ ǠȒ ș ǠȒƳ ǨʣǙ ǲǞǒ ǋǱǋʴⱲ

ȻɪɌȢɇȱȢɩ Ǔ ἧᵂרȋʴר ǯᾍῢǠȒǚǯǒȐƲʴⱲȻɪɌȢɇȱȢɩș ǋǱǋ

ᾚ ǨʣǙǓᵟ ǵ ǯǱǪǭǋȒƳɜȢȭɫ ɵɝɨ ЊᾑǵȆǲȏȒ ɕɧȸɜ

ǨʣǙǵ ș ȈȒƳ 

ū ɝɨ ק ›ἶ 

ᶮ ֻὕ ITERǲǑǘȒ ἧȳȢȭɫɆɫɱ қ ɵ ҲȵȷɄɞ ǲׄǘƲẎ Ҙ

ɝɨ ᴜǵ șᶮКɵᶮ Вֿ Ǯ ȈǭǋȒƳ̟ ҧ șẎǔǖ‼ֳǠȒ̟ ɠɶɇǵ

ɵѝ ᶅ Ʋɕɧȸɜ ǟ Ȉǲ ͜ǠȒ ֦ЖɄȠɨɱȮɠɶɇ ѰǲׄǘǦ ȷȢɁȿɱȮȵ

ȷɄɞǵ Ʋ ᴜ ǱẎ Ҙ̟ șὕ ǠȒǦȈǵ ↓ɠɶɇ ᶅǵ Ǳǰș ǪǭǋȒƳ 

Ŭ ἧɎɶɱȵɣȽȢɱ қ Ҳ 

Ɇȩɜȭǵὑ₡ ̬ ǵǦȈƲȨɶɎɶɅɱȷ Ὥ↓ɕɧȸɜǮǵ ἧɎɶɱȵɣȽȢɱ қ

Ҳὕ ș ȈǭǋȒƳ ȈЊᾑ ѰⱣǓⱳ ǮƲ̬ Ѧ ș ǋǦЊᾑ ѰⱣș ǋƲⱳ

ǯǜȓɠɶɇẀ ǵ ҧ ӓșᶫȑƲɠɶɇẀ қ ɵ Ҳ șқ ɵ Ҳὕ Ǯ Ȑǒǲ

ǠȒƳ ǲⱳ Ǳ Ҳ ȵɝɣɪɶȵɥɱȉ ǪǭǋȒƳ 

ŭ ɨɠɶɆȹɱȵɱȮ 

̬ ѦɵȠȾɕɄȡɔȠɪȢǲȏȒɨɠɶɆȹɱȵɱȮ ș ǋǦɕɧȸɜ ș ȈǭǋȒƳ

ἧɎɶɱȵɣȽȢɱ ǵ ҧ ɠɶɇẀ ǲ ǱɕɧȸɜὭ↓ѝ⁹Ʋ ἧɎɶɱȵɣȽȢɱ ǒȐɠ

ɶɇẀ ǞǦ ᾑ ǵ șƲȠȾɕɄȡɔȠɪȢș Ǟǭ ǞƲɠɶɇẀ ș ȐǒǲǠ

ȒƳ ɠɶɇẀ ș ǭ ὑǜȓȒ ᾑ ǶƲқ ɵ Ҳǲⱳ ǱɠɶɇẀ ș Ȑǒ

ǲǠȒʣǮƲ Ȉǭ ǮǉȑƲɨɠɶɆȹɱȵɱȮ ș ǋǦ Ϸ ᾑϑǵ֯ ӓș ȈǭǋȒƳ

ȱɐɶɪɱɆ ǮǉȒ ᾑ ǵ֞Ҳ Ǯȉ ẺǱȠȾɕɄȡɔȠɪȢ Ǔ֯ ǮǉȑƲẎ

Ǳǰǵ ѝ ǯǵВֿ ȉ ǞǭǋȒƳ 

Ů ẉ ῁ ɵ ǲǑǘȒ ἧⱦ ǯɜȭɫѰⱣ 

ֻ ǵὑ₡ӓǲׄǘǦ ǯǞǭ ǵ ǮɕɧȸɜᾍׄṢ PFC Ʋק Ḣ

SOL Ʋ ר ɕɧȸɜȱȠ Ḣ COREǒȐ ǜȓȒЊȓἧ ǵ ǲǑǘȒ ἧⱦ ɵὭ↓ɵ

ѝ⁹ǲ ȖȒɜȭɫ ◐ ɵ̟ ǯǤǵѰⱣרș ȀȒǚǯǓ ǮǉȒƳ ἶ Ḩ

SǯǞǭὕ  

ů ᾚɕɧȸɜǲǑǘȒ ɕɧȸɜᶥ Ʋᶥ ֚ ᴇ ǵ  

ɕɧȸɜȱȠר ǵ ǵʝǫǲ Ҳ ǓǉȒƳר ק ɕɧȸɜǵᶥ șDopplerѝ

Ͻȋ Zeemanҧ șѫ ǞǦ Ẇ ḢɓȟɔɨɵɘɫɶѝϽᶅșВֿ ǯǞǭ ȈǭǋȒƳǚȓȐǵȢ

Ȩɱɵʥ ɵʴר ἧǵ ѝ⁹ș ǋǭᶥ ǵ ǲ֝ȑ ȚǮǋȒƳ 

Ű ˍ ḹǲǑǘȒθ Ҙǵ֯ ӓǯὑ ӓ 

ק Ḣǵ Ϸ ȐǕ ș ȩɟɧǮ ϑȢɟɶȶ ǞƲǤǵ șר ȐǒǲǞ

ǭǋȒƳ ȐǕǵ ɠɶɟɱɆǵ Ϸ ϑǵ֯ ӓǯɧɱȶɣɎɱ ╛ǵ ̏ӓǲ֝ȑ Ț

ǮǋȒƳǜȐǲ ҲǲḨǬǖ₳᷈ɕɧȸɜ ȓƲ ↓ḹ ǵ ǲ֝ȑ ȚǮǋȒƳ 

ű Ҳǯ ὑ₡ꜘ ș ǋǦ ἧⱦ ѰⱣ ǵ  

 ᶫἧ   р  їᾑ  
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ט ɵП ї ș ǫ ἧⱦ ǲǑǘȒ ἧ ǵ╛ǵὑ₡רș ȀǭǑȑƲ Ẇ Ҳ

ǲᾍǠȒꜘ ǵ ὑƲ ɨȳȢȭɨɱȮ ǯǤǵ ѝ⁹ǵ֝♬Ʋ ꜘ ɵ

ѝ⁹ǵ ᾽ ╛ǯɨȳȢȭɨɱȮѰⱣרǯǵὑ ͜ǵ ș ǞǭǋȒƳ 
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¶ ɕɧȸɜѰⱣἶѝ High Temperature Plasma Control  

Ū QUESTɕɫȶȥȭɆǲǑǘȒὑ₡ɕɧȸɜǵὕ ǲׄǘǦὕ  

ֻ ǵὑ₡ӓǵǦȈǵἶ Ḩ ș ǞǭƲȱȠɕɧȸɜɵק ɕɧȸɜɵᶭ̱Ṣșʝǫǵȵ

ȷɄɞǯ ǏƲǤǵ ֻ ǲׄǘǦ șὕ ǞǭǋȒƳȱȠɕɧȸɜ ǯǞǭɆȩɜȭ ̬◐

ȋ ᾚ Ҳɵɕɧȸɜқ ǵ Ʋ Ɏɧɱȷ ὑǯѰⱣƲק ɕɧȸɜ ǯǞǭ ἧ

Ǯ Ǳ Blob ǵ ƲȾȢɎɶȽǵ ἧ Ʋᶭ̱Ṣ ǯǞǭϼ ѝ Ǯὕ

ǜȓǦ ѝ ǵɠɅɨɱȮșὕ ǞƲṢЋ̱șɠɅɩӓǠȒQUESTṢɠɅɩǵ șὕ ǞǭǋȒƳ

ȵȷɄɞЋ̱ǵѰⱣǲᶭ̱Ṣǵ ↓ș ǋȒƼ Ṣƽșὕ ӓǠȀǖ ș ỒǞǭǋȒƳȅǦƲɆȩ

ɜȭ ̬◐ ǯɕɧȸɜқ ѝ Ǯֿ ɖɨȵɄȡЊᾑǯ ἧȳȢȭɫɆɫɱқ ș ȆֻȖǢȒ

ᶮ Вֿ ș ᶮɕɨɱȷɆɱẎἶǯɭȵɱɆɱẎἶǵВֿȿɶɞǯ Ǟǭὕ ǞǭǋȒƳ 

ū QUESTṢɠɅɩǵ  

ɕɧȸɜ ǲ ș ЊǞǭ ȷɘȭɆɩ TDS ǵ șП ǮǔȒ ɵ ɵ

ɵɕɧȸɜ ᾚ ɵ֚ᾑ șדȇɠɅɩ QUESTṢɠɅɩ ș ǞǦƳ ɕɧȸɜǵ

ǒȐ QUESTǮǶПḭ ῁ǲ ǠȒ ǯ ǒȐǵ ǲȏǪǭ ἧɎɧɱȷǓ ǮǔȒǚ

ǯș ǞǦƳɕɧȸɜǒȐṢǿǵ ἧ șט ἧ ǒȐὕ ǮǔȒǚǯșɠɅɩ ǯὕ Ǯ ǞǦƳ

ɨȳȢȭɨɱȮ ǵ ἧ ͒ἭרƲɵṢ ͒ἭרșɠɅɩǲȏȑП ǞƲQUESTǵПḭ ῁ǵԌȆǓ 50-

100nmǯ ͔ǮǔǦƳǚǵԌȆǶ ǵ TEM όǵ ǯʝ ǞǭǋȒƳ 

Ŭ QUESTȵȷɄɞɠɅɩǵ ǯ ֻѰⱣ 

ṢɵȷȭɪȢɕȨɓ῁ɵȱȠɕɧȸɜ Wall- SOL- Core ɠɅɩș ǞƲɠɅɩǲȏȒ ֻѰⱣș

ǞǦ șὕ ǞǭǋȒƳѰⱣǲ̓ ǠȒǵǶƲ Ṣ Wall ɵȪȷɏɓ SOLɵ ק қ Core

ǮǉȑƲȵȷɄɞЋ̱șẀӓǜǢȒѰⱣ ǯǞǭ ȾȢɎɶȽɵɨɝȽ ș ǠȒƳǤȓǥȓǵ

ѰⱣǵȵȷɄɞǿǵ◙ ș ȀǭQUESTȵȷɄɞɠɅɩǵ ǯɠɅɩș ǋǦ ֻѰⱣș ǠƳ 

ŭ QUEST- NSTX- U Вֿ  

Ɇȩɜȭᶭ Ǯ Ẏǵ ǮǉȒɕɧȸɜ ǵ ǨʣǙǶʺǲ ק Ʋ ֿ ɖɨȵɄȡ

ЊᾑƲ ɕɧȸɜֻ̱ǮǉȒǓƲˉẎǶ ƲɕɨɱȷɆɱẎἶǶ Ǯʫ Ǳὕ șʣǙǭǋȒƳ

ǯ ș ֻǠȒǚǯǮ ҧ ǵ ǨʣǙș ǠВֿ șὕ ǞǭǋȒƳ 

  

  ᴇ  
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 ȦɋɩȬɶ ֻѫ ȹɱȽɶ Renewable Energy Center  
 Łּ   

ȦɋɩȬɶ ֻѫ ȹɱȽɶ Renewable Energy Center Ƕ 2013 ₴ǲˉ″Ẏἶǵ ӓѰ↓ǲר

ȏȑ ǜȓǦꜘ Ҙἶ ǵ 3 ǵȹɱȽɶǮǉȑƲ Ƶǵ ȦɋɩȬɶș ֻ ǲ֝ȑЊȓ

ǭƼҍȒƽƼ ǏȒƽƼ ȒƽƼѫ ǠȒƽǵ 4 șҧ ǲɋɁɆɭɶȭӓǠȒ ȦɋɩȬɶ ̝ǵ

ὕ ǲ ǠȒǚǯș ǯǞǭǋȒƳ 

►ȹɱȽɶǲǶƲ̊ʤǵ 2ѝ ǵȂǒƲ ȦɋɩȬɶҘἶ ǯǞǭ ἶѝ Crystal Growth 

Dynamics Section ǯ ṑȦɋɩȬɶ›ἶѝ Marine Environment and Energy Engineering Ǔ

ιǞǭǋȒƳ 

ȦɋɩȬɶ ֻѫ ѝ Renewable Energy Integrated Utilization ǮǶƲ ̱ҘἶƲ Ҙ

ἶƲѰⱣ›ἶƲ ›ἶƲɟȩɆɫǱǰșѫ ǞǭƲ Ҙ Ȃǒǵ ̱Ҙἶșѫ ǞǦП ֯ Ȧɋɩ

ȬɶǵᾚЊ ẎǲׄǘǦƲẎḌӓƲ̭ȱȷɆӓƲ ר ӓƲ ӓƲẉ ӓǲ ǠȒ ǵ

ș ǪǭǋȒƳȅǦƲ ǵ ȦɋɩȬɶș ֻǞǦ Ὥ↓ǵѫ ǵ ǲȉ֝ȑ ȚǮǋȒƳ 

ȦɋɩȬɶẀ ›ἶѝ Renewable Energy Integrated Uti lization ǮǶƲ Ҙɵ ȦɋɩȬɶ

ѫ ǵǦȈǵ ᶅǵ ǱȐǺǲ Ḍ ƲǱȐǺǲƲ ȋȩȢɆșѫ ǞǦ ↓ǵ ҘȦɋɩȬɶ֝

♬ ƲǱȐǺǲƲθ ѝἧ ǲȏȒ ҲȦɋɩȬɶȋѫ ǵǦȈǵ ǵ ș Ȉǭǋ

ȒƳǉȖǢǭƲ ʫ̈˲› ɵ Ʋ˲› Ǳǰǵ ̱ ǑȏǺ ̱Ҙἶǲ ǠȒ ș

ȈǭǋȒƳ 

ǱǑƲ►ȹɱȽɶǶ ᷂ӢǵȦɋɩȬɶḨ ᶮ ȹɱȽɶǵҍ ȦɋɩȬɶ ǯ

Ǟǭ ѝ șЗ̑ǞǭǋȒƳȅǦƲ28 ₴↓ǲ ǞǦ ǵЋἶ Ǳ ǮǉȒȦɋɩȬɶ

ǵ Ҳǲȉ ǞǭǋȒƳ 
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¶ ȦɋɩȬɶ ֻѫ ѝ Renewable Energy Integrated Utilization  

►ѝ ǮǶƲ ̱ҘἶƲ ҘἶƲѰⱣ›ἶƲ ›ἶƲɟȩɆɫǱǰșѫ ǞǭƲ Ҙ Ȃǒǵ

̱Ҙἶșѫ ǞǦП ֯ ȦɋɩȬɶǵᾚЊ ẎǲׄǘǦƲẎḌӓƲ̭ȱȷɆӓƲ ר ӓƲ

ӓƲẉ ӓǲ ǠȒ ǵ ș ǪǭǋȒƳ 

Ū ẎḌ/ ẎḌ  

Ҙ ǵ ʣǯᾚЊׄר Ẏǲҧ Ǔ ȈȒὑ їҘ 10MWƲɫɶȽ ♄ 200mș ǏȒ

ẎḌ ǵ ș ǪǭǋȒƳ 

ҘὄὑרɵὄЋרǵׄʣƲǱȐǺǲƲ ӓɵ̭ȱȷɆӓǓ ♅ǜȓȒȾȤɱȤȡɱɇɫɶȽǲǑ

ǘȒ Ẏǵ ǮǉȒȽɭɶǯɫɶȽǵ Ҙ₲ ǵ ɠɅɩǵ ș ȈǭǋȒƳ 

ȅǦƲ ̭ ȋ▌↓ɵҀר ͪǵ ǒȐ ǜȓǭǋȒ 2 ɫɶȽǲǫǋǭƳ ǵ

Ҥ Ҳǵɟȩɉȸɞș ǞƲ ẎḌǵ 2 ɫɶȽ ǵ ș♬ǭǋȒƳ 

ǜȐǲƲᴜ ǯȱȷɆǓ ǞǦ 2MW ǵ șʝǫǵ ʣǲẉ ǠȒǚǯǲȏȑƲ̭ȱ

ȷɆǮẎḌӓǮǔȒ֯ ǓǉȒɜɩȿɫɶȽȵȷɄɞǲǫǋǭƲר ǵ ǱȐǺǲר ɵ

ǲᾍǠȒ ǵȱɐɶɪɱȷǵ◙ ǵ Ǳǰșὕ ǞǭǋȒƳ 

ū ̱╛ ʣ  

ǵẎ Ḣǵ ҘȦɋɩȬɶș ♬ǠȒǦȈƲ ̱╛ ʣ Ҙ ǵҲ ǵɠɅɩ

ӓƲǱȐǺǲƲ ׄʣǯ ̭ ǵǦȈǵѰⱣɵͪ ǵ ș ȈǭǋȒƳ 

қǏǭƲ ȱȷɆșẎ₦ǲ̭ ǠȒ ǞǋȱɱȹɕɆǵ ̱╛ ʣ ǵ ș ȈǭǋȒƳ 

Ŭ Ʌȡɓɣɶȴ̂Ƚɶɑɱ 

ʣ ̱╛ ֻȦɋɩȬɶɓȟɶɞǲ ǠȒʴḌɪɱȸ ƲǱȐǺǲƲɜɩȿɫɶȽɪɱȸ

ǵḨ ș ǪǭǋȒƳʱ Ǟǭ ɵ ǵ ↓ׄʣǲὫʦǠȒɠɅɩǵ ș ǪǭǋȒƳ 

ŭ ȩȢɆ Ҙ  

ǵ ҘȦɋɩȬɶș̭ȱȷɆǮὕ ǠȒȩȢɆșѫ ǞǦ Ҙ ǲ ǞǭƲɠɅɨɱȮǯѰⱣ

șʴⱲǲ ș ǪǭǋȒƳ 

Ů Ȥȡɱɇɓȟɶɞ ӓ 

Ὥ↓ѫ ǲǑǋǭƲ ǵ ǵ ӓǵ ș ȈǭǋȒƳ᷂◐ǵ◙ șҴ ǞǦ Ҙ▒ר

ƲǱȐǺǲƲ ˛ǵ Ҙ₲ șҴ ǞǦ ƲǱȐǺǲƲ ҥǵ ͔ǵǦȈǵ ȤȥȢȭǵ

ɠɅɩș ǞǭǋȒƳǜȐǲƲ ǯ ʿרǵʰ ș ǞǦȤȡɱɇɓȟɶɞǵ ӓ

ǵ ș ȈǭǋȒƳ 

ů ẉ ̱╛ ʣȦɋɩȬɶɓȟɶɞ 

ҘƲẐ ϽǲқǏƲ Ʋ ҘǱǰǵ ȦɋɩȬɶ ᶅș ֻ ǲρǏƲ ̂ǔǮ ǯ

ǵӲ șᶫȒ ̱╛ǵѝ Ḍ ֻ ɓȟɶɞǲ ǠȒ ꜠ ș ǋƲὕ ӓǲ ǠȒ ș Ǫǭ

ǋȒƳ 
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¶ȦɋɩȬɶẀ ›ἶѝ Renewable Energy Integrated Utilization  

Ū ȦɋɩȬɶǵҧ Ẁ ǵ  

ֺ ȦɋɩȬɶș ǠȒǦȈǵҧ ǱȦɋɩȬɶẀ ǵ ș ȈǭǋȒƳ ǲП ֯

ȦɋɩȬɶǵ ǯǞǭƲẎḌ ʣ ̱ȦɋɩȬɶɓȟɶɞǮ ǜȓȒֺ ǑȏǺ

ǵ ƲȅǦ ↓ḢǲǑǘȒ ѫ ҘȦɋɩȬɶǵ֝♬ ǵ ǲ֝ȑ ȚǮǋȒƳ 

ū ɪɱȸ ǵ ɵ ▌↓ӓǲ ǠȒ  

ẎḌǮ Ǳ ș̸ ǠȒǚǯǓǮǔȒVaRTMVacuum assisted Resin Transfer Molding ș

ǋǭƲ ▌ӓ ֻ CFRPǵ ș ǪǭǋȒƳ ǮǶƲɪɱȸ ǵ ̱ȋɔɪɶ

ɇ ǵ ɵ ▌↓ӓș ǯǞǦ ș ȈǭǋȒƳ 

Ŭ ẎḌ ʣ ̱ǵ Ҳșѫ ǞǦ ǵ  

̱ǓẎḌǲǱȒǯ Ҙǯ ҘǲȏȒ ҲȦɋɩȬɶȉ ǞǖẎǔǖǱȒƳ ǮǶƲǤǵ ҲȦɋ

ɩȬɶșѫ Ǟ ǠȒǦȈǵ ǵꜘ ș ȈǭǋȒƳ ǲƲθ ѝἧșꜘ ǞǦ ֻ

̱ș̸ ǞƲǤǵ șר ȀǭǋȒƳ 

ŭ ↓ḢǲǑǘȒ ѫ ҘȦɋɩȬɶǵ֝♬ ǵ  

ǶƲ᷂ ǖǮǶᾛǜǖƲ ↓ǓṔǠǲǫȓǭ ǲẎǔǖǱȒƳȅǦ ҘȦɋɩȬɶǶ

ǵ ˆǲ ͈ǠȒǵǮƲȦɋɩȬɶș֝♬ǠȒḹ ǯǞǭƲʣ ǮǉȒȂǰ ѫǲǱȒƳ ǮǶƲ

᷀ ѫ ǮǉȒʣ ↓Ḣǵ ҘȦɋɩȬɶǵ֝♬ɵẀ ɵ̟ ǠȒǦȈǵ ǲ֝ȑ ȚǮǋ

ȒƳ 

Ů ̱ ǑȏǺ ̱Ҙἶǲ ǠȒ  

ʫ̈˲› ɵ ǵ Ʋ ר֛ט̱ ѝἧǯ ̱ ȹɧɝɁȭȷșר ֻӓǞẉἩ ӓ

ǞǦ ǵҘἶ ȋר Ṕ ǵ ͔Ʋ˲› ǲȏȒ П ǵҘἶ ͔Ǳǰș ǪǭǋȒƳ 
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 Ὑ Technical  Service Division  
ǵ ᴣǶ 1997₴ǲꜘ Ҙἶ ǓЋᶮВֿѫ ǲ ǜȓȒǯֿ ǲƲ ǜȓ

Ǧ Ὑǲ ֻǜȓǦƳǤȓȅǮƲꜘҘ ǲ ιǠȒ ᴣǶֺ ѝ Ὑ ǲ ιǜȓǭǋǦ

ǓƲ ӓǲȏǪǭ Ὑ ιǯǱȑƲ Ὑ ̊ ǶƲ̔ Ḹ ̔ ᵣƲ Ḹы Ʋὕ

Ʋ ᶅ Ʋ Ʋ ǵ ͜Ǯ ǜȓǭǋǦƳ ̱

Ѱǵ ǱȒ▌ӓșᶫȒǦȈƲ2014₴ 4 ǲǶ ṑѫ Ʋ ƲẎ

Ʋὕ Ʋ ֻ ѝ Ʋ ᶅѰⱣ ǵ ͜ǲ șП ǞǦƳ 

ὙǮǶꜘҘ ǵֺ ѝ ǒȐ ȈȐȓȒ ↓ϼ ǲᾍǞǭ ᴣș ǞƲẎḌ ɵВ

ֿѫ ǵ ɵͪὃ ҵșǶǟȈƲẉ Ǳ ș ǪǭǋȒƳ ἧɵ Ʋ қ›Ʋ Ʋר

ḸǱǰǵᾐ ѝ ȋ Кὦǲ ǞǦ ᴣș ѝ ǿ ǠȒ ◐ ǮᾍꜘǞƲ ș

ǵ ǒȐ ǞǭǋȒƳȅǦƲꜘҘ В ǵɋɁɆɭɶȭǵ ƲὄЋ ҵȋƲʺǱ ϼ̊Ẇǵ

ѝ ǒȐǵ͒ ǲȏȒ ȋ ̸Ǳǰȉ ǪǭǋȒƳ 

₴Ʋꜘ Ҙ ǵЋᶮВֿ ɵВֿѫ ὕ ǶƲВֿ ̏ ǑȏǺ֓қ ǯȉǲ ₡ǲ ǖƲ

ǚǵὕ ș ȇ ǲǶƲ ὙǱȐǺǲ ᴣǓ ǠȒ ↓Ǳᾐ ǵ ɵ ͑ǓẎǔǖ Ǟ

ǭǋȒƳ 

 

əɶɞɘɶȶ http://www.riam.kyushu - u.ac.jp/tech/  
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 II ʴ ʴ 2010- 2015₴ ǵ̈  
₴ -  

 ˍ șʴⱲǯǞǦ ₳ ɕɧȸɜǵ ֻ  

ѝ ֻἶ/ɕɧȸɜ ἶ 

 

ǵḨ ǮǉȒˍ ɕɧȸɜǵ ◐ ȋҲ ꜘ ǵ ʴⱲǯǞǭƲ ֻǿǵἶ Ḩ

ǵ ǵȆǱȐǡƲ ₳ ɕɧȸɜǵ Ǳἶ ș ǞǭǋȒƳϽɕɧȸɜƲ ɕɧר

ȸɜǱǰɕɧȸɜʺ ѝ ǯǵ șƲ ǵȆǱȐǡὕ ֗Ǻϼ ὕ ǵ ƲǜȐǲȵ

ɝɣɪɶȵɥɱǯǵӲϐǵȉǯƲᶮКẆǯǵВֿ ș ǲɕɧȸɜ ἶǵ ֻ ș

ǞƲ Ḣǵ ș ǪǭǋȒƳ 

ἶ  

ὕ Ʋ Ʋȵɝɣɪɶȵɥɱǲ ș ǞƲ ֻɕɧȸɜǲ̈ ǜȓȒ ɕɧȸɜǵ ◐

Ҙἶ șʴⱲǲר ș᾽ ǞǭǋȒƳẆ ǶƲḨ Sș ǲƲḨ A(3̏)ƲḨ B(2

̏)ƲḨ C(2̏)Ʋ (1 ̏)Ʋ B(4̏)ƲȷȽɶɆ (2 ̏)ș ♬ǞǭǋȒƳ ǲǑǋǭƲ

Physical review letters (IF5=7.360) 6 ǱǰƲ IF șʴⱲǲ șЏ ǠȒ̀Ʋɕɧȸɜ

ֻἶ̝ǵ͒ ǲȏȑɪɑɣɶ (10.1585/pfr.5.046) șї ǠȒǱǰƲⅎǖɕɧȸɜѝ ǿ Ǟǭ

ǋȒƳқǏǭƲNature communication (10.1038/ncomms7531: IF5=11.904)ǲВ ǯǞǭқȖȒǱ

ǰƲẆ ǯǵВֿ ǲȉ ҘǞǭǋȒƳ ″ ἶ̝ǵḨ ǵ ♅ȋ 17th ICPPǵ ♅Ǳ

ǰƲẉǖǵ ♅ ș їǠȒƳ 

̝Ʋ Ʋ ӓ  

Ẏἶ ǲȉ(3)Physical review letters ǿ ǜǢȒǱǰƲ♥ ș ǞǭǋȒƳȅǦƲ˴

꜠ (2011₴↓)ɵ ἶẎ Ǳǰẉǖǵ֞ ș їǞǭǋȒƳɕɧȸɜѝ ǵ ș ǏƲẎ

Ḍ ἶɕɫȶȥȭɆ ǲ ȖȒɜȷȽɶɕɧɱ ἶ ̝ ֗ǺɫɶɇɜɁɕ ἶ ǵ

̸ Ǳǰⅎǖ ἶ ǲ ǞǭǑȑƲǤǵ ǵʝǫƼ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆ

ɭɶȭ ƽǵ℅˗ȋƲᶮ ֗Ǻꜘ ֻ IUPAP ǲɟɱɎɶș ȒǱǰƲ ̝ ǲҟȈ

ǭǋȒƳ ″ ἶ̝ǲǑǘȒϮ Ǳ ǵ ◘ǵǦȈǵ̗ ʦ̀Ʋ ḹ ǟ Ȉǲ ǠȒ

˽Вֿ ǵ șҵȈɕɧȸɜ ֻǵᶮ ᾽ǲᾬҘǞǭǋȒƳȮɩɶɕ ǮǉȒ̗

ǶƲặר ἶ ǯǞǭ ἶ֗Ǻ ἶ ǦȒ Ҙș ƼǉǠǷȒƽǲ ǜȓȒǱǰǵ ̝ ǲȉ

ҟȈǭǋȒƳ 

̈ Ǳ  

(1)  ITOH, Sanae-I.; ITOH, Kimitaka. New thermodynamical force in plasma phase space that controls 

turbulence and turbulent transport. Scientific reports, 2012, 2. 

(2)  FUJISAWA, Akihide. Experimental studies of mesoscale structure and its interactions with microscale 

waves in plasma turbulence. Plasma Physics and Controlled Fusion, 2011, 53.12: 124015. 

(3)  KOBAYASHI, T., et al. Spatiotemporal structures of edge limit-cycle oscillation before L-to-H transition in 

the JFT-2M tokamak. Physical review letters, 2013, 111.3: 035002. 

Ẇ  

ü JSPS, Japan: 21224014, 23244113, 23246162, 18360447, 16002005, 15360497, 12480129 

 

ɕɧȸɜ ֻҘἶ ȦɋɩȬɶɕɧȸɜѝ  ̗  ,  ̯Ƶ  ,ᾛ  ̰  

ẆВֿ  ׀  
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ü NIFS Collaboration Research Program: NIFS10KOAP023 

ü Asada Science Foundation 

ü program of JAEA of Kyushu University  

ü program of the RIAM of Kyushu University  

ü Asada Science Foundation 

ü Grant- in - Aid for JSPS Fellows: 24 - 7632 
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 ӓ ǟ Ȉɕɧȸɜǵ ǲ ǠȒ ǞǋẎḢ ϑǵ  

ѝ ֻἶ/ɕɧȸɜ ἶ 

 

ḹ ǟ ȈɕɧȸɜǶᶮ ӲҘǵʤƲ ֻș Ǟ ǜȓǭǔǦƳ ǟ ȈȐȓ ᶿǯǱ

ǪǦɕɧȸɜǶЖḌ Ǳ ₳ ǮǉȑƲȦɋɩȬɶǯ ἧǵ ǶɓȡɁȭǵ ѸȋɓɶɨȦǵ Ѹ

ǵ КǲǉȒ ǵɠɅɩǒȐǒǘ ȓǭǋǦƳǚǵᵂ ǲᾍǞƲᾯ ϑǓ ȓɕɧȸɜǓ

ẎḢ ꜘ ș Ǎ˗șὕ ǲ ǞƲǤǵḨ ș Ǎ ҲșֿὑǠȒ˗Ǯ ǦǱɕɧ

ȸɜ ϑǵ șϼᾚǞǦƳ 

ἶ  

ǮǉȒɕɧȸɜˍ ʴǲ◐ ǜȓȒẎḢ Ҳǵ Ƕἶ ȢɱɏȭɆǯВǲ ֻ

ǲǑǋǭȉ Ǳ ǮǉȒƳ 

(1) Ƕ Ҳǵ ǲ ǠȒ ǮǉȒƳ ǵɪɓȥɨɶǵ ͔ǶƼǚǵ Ƕ ֻɕ

ɧȸɜ ș ȈȒʣǮƲ ǱȒὕ ǯ ǵҲ ̂ǘǯǱȒǷǒȑǒƲ ̱ȋẏ̱Ǳǰǵⅎǋѝ ǵ

ἶ ǲǯǪǭȉ ₡ǲ װ ǋƽǯǉȒƳȅǦƲĝᾓ Ʋ ֻ ǲǑǘȒɕɧȸɜǵẀӓșȏȑ

ǲ˔ ǞƲɕɧȸɜșѰⱣǠȒ ș ǠȒǚǯǲẎǔǖὫʦǠȒȉǵĞǯǞǭƲ ֻ ἶ

ȏȑ 2011₴ 9 ǲɕɪȷɨɨɶȷǜȓǭǋȒƳȅǦƲD. Perrone, et. al., Microphysics of 

Cosmic Plasmas Space Sciences Series of ISSI 47, (2014), pp 157 - 194, Springer ǵȏǍǲẏ̱ɕ

ɧȸɜǵ ȐǒȐȉὕ ὙɕɧȸɜǮǵ ◐ ˛̸ ǵ͈ǯǞǭ╠ ǜȓǭǋȒƳǤǵ ǲ

ǠȒ (2) Ƕɕɧȸɜ ֻἶ̝ (2013₴)ș֞ ǞǦƳ (3) ǵКὦǶ IAEA Fusion Energy 

Conference (2012, USA)ǲǭ֥ ǜȓǭǑȑƲsummary (T. S. Hahm. Nuclear  Fusion 53 (2013) 

104026) ǮǶƲ ᾯ ǵ ᾽ǯǞǭѝ⁹ǵẀӓȏȑȉ ǋқ ǵˍ ǿǵ◙ ǯǋǍ ǵὕ

ǯǞǭ ˺ǜȓǭǋȒƳ 

̈ Ǳ  

(1)  INAGAKI, S., et al. Observation of long-distance radial correlation in toroidal plasma turbulence. Physical 

review letters, 2011, 107.11: 115001. 

(2)  INAGAKI, Shigeru, et al. Long range temperature fluctuation in LHD. Plasma and Fusion Research, 

2011, 6.0: 1402017-1402017. 

(3)  INAGAKI, S., et al. How is turbulence intensity determined by macroscopic variables in a toroidal 

plasma?. Nuclear Fusion, 2013, 53.11: 113006. 

Ẇ  

ü JSPF, Japan: 21224014, 23360414, 23244113, 19360148 

ü NIFS Collaboration Research Program:  NIFS07KOAP017, NIFS10KOAP023, NIFS10KOAP023, 

NIFS13KOCT001 

ü Asada Science foundation   
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 ֻ ǵḨ ǯǞǭǵ ɕɧȸɜǵὑ₡ӓ  

ѝ ֻἶ 

 

ɕɧȸɜǵὑ₡ӓǶƲɆȩɜȭḌ ֻ ș ǲ ꜘ ǲ ǠȒḨ ǮǉȒƳ►ȹ

ɱȽɶǮὑ₡ ǵʫ ș ǞǦ ᾚɆȩɜȭ ǮǶƲ Ṣǲט ǞǦ ἧǵ

їǲȏȒ α Ǔ ǜȓƲǤǵ♥┴ ǜȓǦ Ɇȩɜȭ ǲ˹₴↓Ƕ Ṣ ↓ѰⱣ

Ṣ șὕ ǞǦƳ Ƕ Ⱳɕɧȸɜɵק ɕɧȸɜɵ ṢǲǑǘȒ ἧⱦ ș ǞƲ ֻ

ὑ₡ ǵḨ ș ǯǠȒƳ 

ἶ  

ɕɧȸɜǯᶭ̱Ṣǵ ˛̸ ǵ◙ ș ǵὕ ǯⱨ Ǳᶭ̱ Ǯǵ ἧǵ

Ҳ ǒȐὑ ǲ ͔ǞǦƳ2015₴ǲǶ Ṣșὕ ǞƲ Ɇȩɜȭ ǯǞǭʫ ǵ

1000 ǋ șὕ ǞǦƳ 

2010₴ȏȑ ᷀ǲ ȒȅǮǲƲ ἶ Ҟ ǶƲḨ Ƽẉ ῁ ɵ ǲǑǘȒ ἧ

ⱦ ǵ ǯɜȭɫѰⱣƽș ǲƲḨ A ̏ƲḨ B ̏ƲḨ C ̏Ʋ ̏Ʋ B

̏ș ♬ǞǭǋȒƳȅǦƲ ӽѱ Ƕ‼ǲ ǙǦ șדȇ șЏ ǞǦƳᶮ ̝

ᶥƲᶮК̝ ᶥș ǏƲКƲ ♅ Ƕ 17ᶥǯǱǪǭǋȒƳ 

̝Ʋ Ʋ ӓ  

ʫ ǲȉ̀ǲ ș Ǳǋר ș ǞǭǋȒǦȈᶮКẆǵВֿ ǵɕɧɁɆəɶɞǯǞǭǵ☻Ҋș

ǦǞƲᶮ Вֿ ̏ǵȀ ˲ƲᶮКВֿ ̏ǵȀ ˲ș ʴǲ֞ǘЊȓǭ

ǔǦƳ 

̈ Ǳ  

(1)  HANADA, K., et al. Particle balance in long duration RF driven plasmas on QUEST. Journal of Nuclear 

Materials, 2015, 463: 1084-1086. 

(2)  MISHRA, Kishore, et al. Self organization of highbp plasma equilibrium with an inboard poloidal magnetic 

field null in QUEST. Nuclear Fusion, 2015, 55.8: 083009. 

(3)  HANADA, K., et al. Non-inductive start up of QUEST plasma by RF power. Plasma Science and 

Technology, 2011, 13.3: 307. 

Ẇ  

ü NIFS Collaboration Research Program: NIFS13KUTR085, NIFS13KUTR093, NIFS05KUTR014, 

NIFS08KUTR022. 

ü JSPS- NRF- NSFC A3 Foresight Program in the field of Plasma Physics (NSFC): 11261140328  

ü ITER- BA 

ü JSPS, Japan: S24226020, 24656559, A21246139. 

ü JSPS Foresight Program 'Innovative TokamakPlasma Startup and Curren t Drive in Spherical 

Torus': A3  
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 ɪɶȾɵɧȢȾǵ ֻѫ ǲȏȒ ɵȦȠɫȼɩɵ ᾑ ˛̸ ǵ  

ѝ ɵ ɵ ἶ 

 

ǲ ǜȓǦɧȢȾǯɝɨ ǵɪɶȾș ֻѫ ǞƲ ΒẀҲǵ Ẏǵʥ ὑר ᶦǮǉȒ ɵ

ȦȠɫȼɩǵ ǵר їǯ ǵ ș ǞǭǋȒƳ Вֿ ɇɁɕɧɶ ɪ

ɶȾɵɧȢȾɝɁȵɥɱEarthCARE șВֿ ǯǞǭ ǞǭǋȒƳ ǯֿ ǵ ̏ș᷂ʣǮѧ

ȈǭП ǠȒẉ ˍάϽɧȢȾǵ ș ǪǭǋȒƳ 

ἶ  

᷂ ǲ ǜȓǦ ɪɶȾɵɧȢȾș ֻѫ ǞǦ ǵר șὕ ǞƲǤǵϼ

ǲȏȑ ἶ̝ǵ ἶ̝ ș 2011₴ǲ֞ ǞǦƳ2013₴ǒȐ ἶ Ҟ  Ḩ

(A)Ƽẉ ˍɧȢȾɵ ɪɶȾǵ ֻ ȵȷɄɞǵ ǯЋ ⱨ ר ƽ ̈  ῎

șὕ ǞƲ ǯֿ ǵɧȢȾϽǵП Ǔ֯ Ǳ᷂ʣ ᶅǵ ǲѧȈǭ ҚǞǦƳ2010₴̊

ǲї ǞǦ ̂ǔ Ƕ 46 ǮƲɆɞȻɱɵɫȢȽɶ ǲȏȒ ╠ Ƕʣ̬ǒȐ 3 Ǯ 32,32,28

ǯǱǪǭǋȒƳ ВֿǮѧǵɇɁɕɧɶ ș ǫ ɪɶȾǯɧȢȾșֿ ǲ ǠȒ EarthCARE

ǵ ȳȢȦɱȷȿɶɞǵВֿ ֗Ǻ JAXAɕɫȶȥȭɆȳȢȦɱɄȡȷɆǲᾦ̑ǞƲ2018₴ Ǩ

ʣǙǲׄǘǭֿɝɁȵɥɱș ǞƲ► ȱɝɣɉɄȡșϼᾚǞǭǋȒƳ 

̈ Ǳ  

(1)  OKAMOTO, Hajime; SATO, Kaori; HAGIHARA, Yuichiro. Global analysis of ice microphysics from 

CloudSat and CALIPSO: Incorporation of specular reflection in lidar signals. Journal of Geophysical 

Research: Atmospheres, 2010, 115.D22. 

(2)  HAGIHARA, Yuichiro; OKAMOTO, Hajime; YOSHIDA, Ryo. Development of a combined CloudSat΅

CALIPSO cloud mask to show global cloud distribution. Journal of Geophysical Research: Atmospheres, 

2010, 115.D4. 

(3)  SATO, Kaori; OKAMOTO, Hajime. Refinement of global ice microphysics using spaceborne active 

sensors. Journal of Geophysical Research: Atmospheres, 2011, 116.D20. 

Ẇ  

ü Ministry of Education, Culture, Sports, Science, and Technolo gy of Japan: 22340133, 

23740358,  25247078.  

ü JAXA RA/EarthCARE. 
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 ẉ ɧȢȾɶǯӓἶ ɠɅɩș ֻǞǦȦȠɫȼɩ Ϸֿӓǲ Ǡ

Ȓϼᾚ  

ѝ ṑҲ  

 

ǶƲȠȶȠḢǵʺ ǱẎ ǵ ǒȐǵ ȓș ǠȒǦȈǲɧɜɱɵɝɶ ˍɧ

ȢȾɶș ǞƲȦȠɫȼɩ ɵ ѝ⁹ǵ ὑș ǍƳǚȓȐǵ Ιș ̏ǯǞǭƲẉ

ѝֿ ֿӓӓἶ ȢɱɎɶȷɠɅɩș ǞƲ ↓ǵ˲ ǵȦȠɫȼɩѝ⁹ǵП ɅɶȽ

ɗɶȷș ǠȒƳ ǮǶ ɵɠɅɩǵ ֻ ǞǦ ʫ̈ǵẎ ṑ ǵȵɝɣɪɶȵɥɱ

ǵ ș ǠƳ 

ἶ  

2013₴↓ǒȐ Ʉɶɜ׀Ǯ Ḩ S ̈ :  ̗ ⱷ șὕ ǞƲ ǵẎ ѝ

șɨɶɇǞǭǋȒƳ 

(1) ǶƲ2013₴ ǲʴᶮǮ ǞǦ ↓ǵPM2.5Ẏ ǵ ᶦșӓἶ ɠɅɩș ǋǭ

ǞǦȉǵǮƲ ↓ǵ ǲǶ ᶦǵ ǓʣǙȐȓȒǚǯșר ǞǦƳȅǦƲ Ḣǿǵ

ṑ ǵ↓ֻǋǶ͈₴șẎǔǱ⁪ǓǱǋǚǯȉ ǞǦƳǚǵ ǶẎ ṑἶ̝ ș֞ Ǟǭǋ

ȒƳ 

(2) ǶƲ ї ǵל ǲṔẎǠȒʴᶮș꜠ ǲӓἶ ɠɅɩș ǠȒ ǲʥ֯ Ǳ ї Ȣɱɗ

ɱɆɨɶ ὑș ὓ ɅɶȽǒȐ ὑǠȒ Ǟǋ ș ǞǦȉǵǮƲ ҧרǓ ₡ǲ ǋ

͔ș֞ǘǭǋȒƳ 

(3) ǶƲˉ″Ẏǲ ǜȓǦάϽ

╛Ͻἶ ἧ POPCǯȦȠɫ

ȼɩ Ҳѝ șȉǯǲ

2014₴ 5 ǲ ǞǦ

ǯ ṑȦȠɫȼɩ ǵ Ǳ

ș ǞǦȉǵǮƲȦȠɫȼɩ

♄ѝ⁹ǵ ǱẀҲșǯȐǏ

ǦƳȅǦƲ ǯǯȉǲ ṊǓ

ṑ ǜȓȒǚǯș ɅɶȽ

ǵ ǒȐ ǞǦƳ 

̈ Ǳ  

(1)  UNO, Itsushi, et al. Record 

heavy PM 2.5 air pollution over 

China in January 2013: vertical 

and horizontal dimensions. Sola, 

2014, 10.0: 136-140. 

(2)  ╞ ˋ, et al. șѫ

ǞǦ NOx ї ȢɱɗɱɆ

ɨǵ ḸȠɁɕɅɶɆ. Ẏ ṑἶ̝ , 2015, 50.5: 199-206. 

 

᷂ ṑҘἶ Ẏ ṑɠɅɨɱȮѝ   ̗ ⱷ, ԍ  

ˉ″ẎἶẎ ṑ ֻ ȹɱȽɶ   PAN Xiaole 

ẆВֿ  ׀6

ᶫ ֿӓȢɱɎɶȷ ǵ ꜠ᶫƳ ᷂ ǵɧȢȾɶ

ǒȐ ǯ ֻ ǱȦȠɫȼɩѝ⁹ɵ ї ș

ǠȒƳ 
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(3)  PAN, Xiaole, et al. Observation of the simultaneous transport of Asian mineral dust aerosols with 

anthropogenic pollutants using a POPC during a long΅lasting dust event in late spring 2014. 

Geophysical Research Letters, 2015, 42.5: 1593-1598. 

Ẇ  

ü KAKENHI of the Ministry  of t he Environment, Japan: 25220101  

ü Environment Research and Technology Development Fund of the Ministry of the Environment, 

Japan: S - 7 
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 ȦȠɫȼɩǵ ΒȵȷɄɞǑȏǺẎ ṑǲᾍǠȒ◙ ǵ ͔ǲ ǠȒ

 

ѝ ɵ ɵ ἶ 

 

ǶƲẎ ʴǲἭ᷀ǠȒʺ ȦȠɫȼɩ PM2.5Ǳǰ ǲǫǋǭƲ Ȑ ș ȈǭǔǦ ΙɠɅ

ɩ SPRINTARSș ǋǭὕ ǞǦ ǮǉȒƳ˲ Ҳ ǵȦȠɫȼɩǲȏȒ᷂ ǵ Β◙ șὑ

ǲ ǞǦȂǒƲSPRINTARSș ǋǦ˔ ȵȷɄɞș ǞǭƲ ₡ ǲⱳ ǯǜȓǭǋȒPM2.5ǵ

˔ Ḹș ͑ǞǭǋȒƳ 

ἶ  

► ǶƲḦ ǵ ₴ǵ ╠ ᶥ Ǔ᷂ ἶѝ Ǯ їǞǭǑȑƲʫ Ẏἶἶ ɧ

ɱȫɱȮǵ ǵʝǫǮǉȒἶ Ḹ Ẏ ǵɆɞȻɱɵɫȢȽɶ ǓЏ ǠȒ Highly Cited 

Researchers ╠ ǲǑǋǭ᷂ ἶѝ Ǯᴷʝǵ ˲ǯǞǭ їǜȓǦƳȅǦƲ

ᶮ ↑ǒȐǵ ǯ ΒẀҲǲ ǠȒ ↑ ɏɋɩ IPCC Ǯǵ їș ǭƲ2013₴ǲЏ ǜȓǦ IPCC

5 ͔Ḹף ǮǶ Lead Author ǯǞǭḦ ǵʺᾚ ☻ҊșҵȈǦƳAsian Young Aerosol Scientist 

Award 2011₴ Ʋ ἶ̝ἶ̝ 2013₴ Ʋ᷂ ἶ 2015₴ ș֞ ǞǦƳ 

̝Ʋ Ʋ ӓ  

► ǶƲ Ȑ ǞǭǔǦ SPRINTARSș ǋǭƲPM2.5șǶǟȈǯǠȒȦȠɫȼɩǵ ↓ѝ⁹

˔ ȵȷɄɞș ɵ ǞǭƲ˔ ș əɶɞɘɶȶǮЏ ǞǭǋȒƳPM2.5ǵ˔ ḸǶᶮ

ǲⱳ ǯǜȓǭǋȒȉǵǵƲ ↓ǵ ǋЏ Ǳ˔ ǓἭ᷀ǞǱǋǚǯǒȐƲSPRINTARSǲȏȒ˔

ḸǶƲ ƵǱ Ʉɪɑ NHK ֻɄɪɑɅɶȽ ɵJNN ѦǱǰ ɵɧȶȨɵ Ћᶮ ɵ᷂

ɵ ǵẉǋȤȥɔȳȢɆ NHK NEWS WEBɵYAHOO! JAPANǱǰ ɵȷɜɶɆɓȧɱȠɕɨǱǰ

ǲ ѫ ǜȓǭǋȒƳȅǦƲ ṑ ȋẉ ǵ ̱ǓƲ ṑ ҵǵǦȈǲSPRINTARSǲȏȒ˔

Ḹșѫ ǞǭǋȒƳ 

̈ Ǳ  

(1)  TAKEMURA, Toshihiko, et al. A numerical simulation of global transport of atmospheric particles emitted 

from the Fukushima Daiichi Nuclear Power Plant. Sola, 2011, 7: 101-104. 

(2)  TAKEMURA, Toshihiko; UCHIDA, Tomoe. Global climate modeling of regional changes in cloud, 

precipitation, and radiation budget due to the aerosol semi-direct effect of black carbon. Sola, 2011, 7: 181-

184. 

(3)  TAKEMURA, T. Distributions and climate effects of atmospheric aerosols from the preindustrial era to 2100 

along Representative Concentration Pathways (RCPs) simulated using the global aerosol model 

SPRINTARS. Atmospheric Chemistry and Physics, 2012, 12.23: 11555-11572. 

Ẇ  

ü Ministry of Education, Culture, Sports, Science, and Technology of Japan: 21681001  

ü Funding Program for Next Generation World - Leading Researchers by the Cabinet Office, 

Government of Japan: GR079  
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 ɕɧȷȿɁȭ ƲǑȏǺ ș ǠȒɜȢȭɫɕɧȷȿɁȭǲ

ǠȒ  

ѝ ṑҲ  

 

ṑ Ỗ Ǯ 2014₴↓ 2016₴↓Ʋֿ Ǯ 2015₴↓₩2017₴↓ǲὕ Ƴ ˬ Ẏǵ

ș ǋƲӳ ǒȐ ȅǮǵ Ẑ₳ ȋ ȠȶȠ ḢǮɜȢȭɫɕɧȷȿɁȭȷǵ ֝ș ǍƳ

֝ǞǦ șѝ ǞƲ Ὥ↓ѝ⁹șɜɁɒɱȮǠȒǯǯȉǲƲǤǵ șɠɅɨɱȮ Ǯ Ȑǒ

ǲǠȒƳ 

ἶ  

ɕɧȷȿɁȭ ǶƲ2015₴ǵG7ȳɝɁɆ(ɇȢɂɵȦɩɜȤ)ǵ ὗ ǑȏǺѩ ǲ ȑ

ȅȓȒǱǰƲ Ǳ ṑᵂ ǯǞǭ ș ȈǭǋȒƳ ǵ ȮɩɶɕǶƲ ș

ǋǦ ȠȶȠ ḢǮɜȢȭɫɕɧȷȿɁȭ ǵʝ ș ˬ ẎἶǯВֿǮ ǋƲǰǍ Ḣǵ

↓Ǔʫ ǵ̀ Ḣǲ Ȁǭʝ ẉǋǚǯș ȐǒǲǞǦƳȅǦƲʫ ǮѧȈǭӳ ǲɜȢȭɫɕ

ɧȷȿɁȭǓ ǞǭǋȒǚǯș ȐǒǲǞǦƳ 

̝Ʋ Ʋ ӓ  

(1) - (3) ș ȅǏǫǫƲ2015₴ǯ 2016₴ǵ G7ȳɝɁɆὗ ǲ ȑ ȇКὦǵ˗ѼӲ ș

ǪǦƳ ʴ Ӳ ǵὕҵ Ӳ ǲ֓ ǞƲ ʴ ǵ ș ǞǦƳNHKȭɫɶȸȠɁɕ

̈( 2015₴ 10 29 ( ) )ȋ RKBɉɣɶȷ ( 2015/ 5/29) ǿǵї ƲǑȏǺ Ḹ Ƕ ɵ ɵ

Ṹɵ ɵ ǵֺ ( 2015/7/16- 18ǲǒǘǭ)Ʋ ( 2015/8/13, ֿ 10/16)ǮḸ ǜȓǦƳ 

̈ Ǳ  

(1)  ISOBE, Atsuhiko, et al. Selective transport of microplastics and mesoplastics by drifting in coastal waters. 

Marine Pollution Bulletin, 2014, 89.1: 324-330. 

(2)  ISOBE, Atsuhiko, et al. East Asian seas: A hot spot of pelagic microplastics. Marine Pollution Bulletin, 2015, 

101.2: 618-623. 

(3)  ISOBE, Atsuhiko, et al. Percentage of microbeads in pelagic microplastics within Japanese coastal waters. 

Marine Pollution Bulletin, 2016, 110: 432-437. 

(4)  ISOBE, Atsuhiko, et al. Microplastics in the Southern Ocean. Marine Pollution Bulletin, 2016. 

Ẇ  

ü Environmental Research and Technology Development Fund of the Minis try of the Environment, 

Japan: 4- 1502 
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 ȠȶȠ ǲǑǘȒˍ ǲḨǋǦ ǵ◐ ǯ ⱦ

ǵ  

ѝ ṑҲ  

 

ȵɈ ḢǲǑǋǭƲ ⅝ṑ ῁Кǵ ǑȏǺˍ ǲḨǋǭ ͜ר ș ȉȑƲ

⅝ ֻ῁КǲǑǋǭȉ Ҙǵ◙ Ǔ ǮǉȒǚǯș ǞǦƳȅǦƲḨ ǲὫʦǠȒ Ṋǵ͑ ǲ

ǞǭƲ̱ ֻ▌↓ǵ ǲȏȑ ș ȉȒǚǯǮƲ֯ Ǳ ș ǲ ͔ǞǦƳǜȐ

ǲƲ ῁ǮѧȈǭˍ ș ǋƲ ῁Ǯˍ Ǔ▀ǋǚǯƲ⅝῁ʝ ῁ǵ ǲ᷂ ǵὫʦ

Ǔ ǮǉȒǚǯș ǞǦƳ 

ἶ  

ǲǑǘȒˍ ǲḨǋǦʝ ǵ Ƕ ȱɝɣɉɄȡǵ Ǯ ǖ ͔ǜȓƲ2014 ₴↓

2016 ₴↓ǵ ἶ Ҟ Ḩ ǯǞǭƼ ȵɈ ḢǲǑǘȒḨ ǯ ⱦ ș Ǡ

Ȓ ɵӓἶɵ ǵ ƽ ̈  β Ǔ ǜȓǦƳֿ ǶƲ ȵɈ ḢǲǑǘ

ȒḨ ǯ ǵ ǵ ș ǞƲ Ʋ Ʋӓἶșᾐ ǯǠȒ ǵВֿǲȏȒ

ș ǋƲ ΙɠɅɩǲȏǪǭǤǵ ǑȏǺ ǵ ș ǲס ǠȒǚǯș ǠȉǵǮƲ

Вֿѫ Ǳǰș ǟǭ ǲ ȈǭǔǦἶ Ǳ ̱ѰǓ ǞǭǋȒǚǯș ǞǭǋȒƳȅ

ǦƲǚǵ ȮɩɶɕǲȏȒˍ ֻǯ șɨɱȭǜǢǦ ǶƲȱɝɣɉɄȡǮȉ ͔ǜȓƲ

2015₴ǲ ỒǜȓǦ ἶ Ḣ Ƽ ֻἶǵҍ ƽǲ ǵʝ ǯǞǭ Ȇ ȅȓƲ Ḣ

Ǯǵ ֻ ǵ ǲ ᾽ǞǭǋȒƳ 

̈ Ǳ  

(1) WANG, S. Q., et al. Influence of the Changjiang River on the light absorption properties of phytoplankton 

from the East China Sea. Biogeosciences, 2014, 11.7: 1759-1773. 

(2) Matsuno, T., et al. Formation of the well-mixed homogeneous layer in the bottom water of the Japan Sea, 

Journal of Oceanography, 2015, 71.4, 441-447. 

(3) Endoh, T., Y. Yoshikawa, T. Matsuno, Y. Wakata, K-J. Lee, L. Umlauf, 2016; Observational evidence for 

tidal straining over a sloping continental shelf, Continental Shelf Research 117, 12-19, 

http://dx.doi.org/10.1016/j.csr.2016.01.018. 

(4) Lee, K., et al. A role of vertical mixing on nutrient supply into the subsurface chlorophyll maximum in the 

shelf region of the East China Sea, Continental Shelf Research, 2016, in press. 

Ẇ  

ü Ministry of Education, Culture, Sports, Science, and Technology: 26241009, 22340139.  

  

 

᷂ ṑҘἶ Ҳ ѝ   βƲӧ   

ẆВֿ  ᷇ ʯ˘(֦׀ᾶẎ)Ʋ█ ҫ(ὰῇẎ)Ʋ  ͬƲ  ῴẎ Ʋ 

ּ′ (ˬ Ẏ)Ʋ  ὂ( ἃẎ)Ʋ  ˀ ˬẎ  
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 ҘȦɋɩȬɶѫ ǵǦȈǵ Ǟǋ ȵȷɄɞǯ Ι ˔

ǵ  

ѝ ȦɋɩȬɶἶ 

 

Ҙȋ ҘǵȦɋɩȬɶș ʴǜǢǭ ҧ ș ǲ ȈǦ ǞǋȽȢɕǵ ̱ ȵȷɄɞș

ǞǦƳ ҧ ǵʫ ʝș Ǟ Ǳ șὕר ǞǦƳ ǵȭɧȷȽɶӓǮҧ ɵ

ș ǞMW ǵ їҘ ǿǵ֯ șר ǋǦƳ ǵ ṑᵂ șȂȃ Ǟ᷂ ǲȋǜǞǋП Ȧɋ

ᶅșὕ ǞǦƳ ҘȦɋɩȬɶ Ẏ ѫ ǵǦȈƲᾚЊ᷂ǵ Ʋ ǵ ș ↓ǲ˔ ֯

Ǳ Ι ș ǞǦƳ 

ἶ  

♅ ᶥ ɪɱȸ ǮǶƲᶮКǮǶ ἶ̝ ǵ ἶ̝₴ Ẏ̝ǮḨ Ǳ

ǰ 10ᶥ ↓ƲᶮẆǮǶƲȩɈȾᶮ Ҙ̝ 2010, 2011 IUTAM(ɲ ꜘ Ҙἶ ֻ 2013 ǵ ♅

Ǳǰ 7ᶥ ↓Ƴ Ι ˔ ǲ ǞǭǶƲᶮКἶ̝ Ǯ 5ᶥ ↓Ƴ 

ᶮ ̝ ɵᶮК̝ ᶥ ᶮ ̝ 10ᶥƳᶮК̝ ẉ Ƴ 

ɵɪɑɣɶ ֺἶ̝ Ǯǵ Ʋʝ Ǯǵ Ǳǰẉ Ƴ45 ↓ 

ѝ ǿǵ◙ ̱ ѝ Ʋ ›ἶѝ Ʋ ›ἶѝ Ǳǰǿ  

̝Ʋ Ʋ ӓ  

ὕ ר Ẏἶ ɗɱȿɡɶș 2 ǨʣǙƲὕ ǑȏǺȻɓɆș ǞƲ ᷀ ֗ʴƳ 

ҧ ̏Ʋὕ 2̏ ǲȏȒὕ ƲȻɓɆ Ǯʴᾛ̔ ǿ  

̝ ϼ ʢ ᵀ˗ FMɋɁɆƼ ƽƲƼTED ῎ƽƲֺ ᾽ ̝Ǯ  

̈ Ǳ  

(1)  OHYA, Yuji; KARASUDANI, Takashi. A shrouded wind turbine generating high output power with wind-

lens technology. Energies, 2010, 3.4: 634-649. 

(2)  UCHIDA, Takanori; OHYA, Yuji. Latest Developments in Numerical Wind Synopsis Prediction Using the 

RIAM-COMPACT® CFD ModelðDesign Wind Speed Evaluation and Wind Risk (Terrain-Induced 

Turbulence) Diagnostics in Japan. Energies, 2011, 4.3: 458-474. 

(3)  TAKAHASHI, Shuhei, et al. Behavior of the blade tip vortices of a wind turbine equipped with a brimmed-

diffuser shroud. Energies, 2012, 5.12: 5229-5242. 

Ẇ  

ü ȉẎǔǱ Ƽ ɪɱȸ ș ǯǠȒ ʴḌɵᾛḌ ȵȷɄɞᾚЊǲ ǠȒ

ƽ ṑ ᷂ ӓᾍ ˗ H22- 24₴↓Ʋֻ 4.7 ϤЛƳ 

ü ἶ Ḩ ș ᶥƲ Ǳǰ ֻ 1ϤЛƲ 

ü NEDO ȦɋɩȬɶɗɱȿɡɶ˗ H26,27₴↓ ֻ 1.2 ϤЛƲ 

 

ȦɋɩȬɶҘἶ ›ἶѝ Ẏᾶ ˘, К  ἱ   ᷀Ʋ Ȧɋ ֻѫ ȹɱ

Ƚ ɶ  

ẆВֿ ̀Ẏἶɵ ᾐ Ʋ̔׀ 10 ͜ [ ( )ɨȠɞȤȢɱɇƲɨȠɞȱɱɏȭɆƲ ɪƲ

Ͻ ῗƲȻɓɆȳɶɑȷƲəȭɆƲВ ›Ʋ ȦɪȭɆɫɉȭȷƲ̀]  



 ɵ ȹɱȽɶǯ ѝ  

 

-  65 -  

 

ü ẉ ǵВֿ Ʋ֞ Ǳǰ 

֞  

ɪɱȸ ɕɫȶȥȭɆ  

ü H20 ἶẎ ἶ  

ü H25 ἶὍ Қҥ ◘ ṑẎ  

ü H21 ̱Ҙἶ̝  

ü H22ɹ ᶮ ˲ ↑  

ü H25 WEST SUMMIT2013(ᶮȵɨȱɱɎɪɶ) ȱɱɄȷɆ ̬ 

Ι ˔  

ü H22 ἶẎ ἶ  

ü H22 ҘȦɋɩȬɶἶ̝ ֞  

ü H27̄ ″ϼ ἶ ◘ IT ֞  

 

̏Ʋὕ ̏  

Ḹ  

ᶮКɄɪɑ TV TBSƼẌǵ ƽƲNHKƼȳȢȦɱȷȺɫƽї Ʋ᷂ ɫɶȩɩ Ƴ 

Ḹ Ʋ Ʋ ṸƲ Ʋ Ʋ̀ẉ Ƴ 

Ǥǵ̀ You TubeƲȷɝȻɉȠɱƲBBCƲCNNƳ 

  

֙

ׄ

Ҙ Ẑ Ͻ ѫ

῎⁸
Ỗ

⁸ ᷂ ὕ᷂᷀◐ ᾍ Ι ˔

( )

̀

ὕ
Ι
Ẇ

ϼ ᾚЊ

ʫ
›ἶ

ˉẎ

Ҙ Ẑ Ͻ ѫ
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 ǵ ʣ Ҙ ̱ǲ ǠȒ ̱ ǵ  

ѝ ȦɋɩȬɶἶ 

 

ǮǶƲȹɝȳɔḌ ̱ Ḩǲ Ǔ ǜȓȒʴḌ ʣ Ҙ ȵȷɄɞǵὄЋר ͔֗

Ǻ ӓ ǲⱳ ǮǉȒ ̱Ҳ ǯ ₲ șʝ̱ ǮǔȒCFD ֗ǺɛɄɱȵɡɩ

ǲ ǠȒ șὕ ǞƲ ǜȓǦ șꜘ Ǟǭ ɵ̭ȱȷɆǵ Ḍ ̱ș ǞƲ᷂

Ḣѝ Ḍ ǮǉȒ ̱╛ ʣ ֻ ȦɋɩȬɶȵȷɄɞǵ ǵὕ ǲׄǘǭѼ ǜǢǦƳ 

ἶ  

̱╛ ʣ Ҙ ǵ ̱ ǲⅎǖ̓ȖȓǭǋȒ Ι ǮǉȒ FASTȋWAMITǱǰǮǶ

₲ ǵ Ʋɪɱȸ ǵᾍꜘǶǮǔǱǋǦȈƲ Ǯ ǜȓǦ ǞǋCFD Ƕ Ḩ

ǵ ̱ȵȷɄɞǵὄЋר ͔֗Ǻ ӓ ǲ ҧǱ ɂɶɩǲǱǪǭǋȒƳ 

ȅǦƲ Ҙ ǵ ǵ 1ǫǮǉȒ ǵ♥ ◙ ǵ ͔ǲǫǋǭƲ Ǯ ǞǦCFD

Ƕ ₲ ǲ ǠȒВ ǵ ɂɶɩǯǞǭ ᾽Ǟǭǋǖǚǯȉ ǲЊȓƲ ʣɵ ʣ Ҙ ɓ

ȟɶɞǵ ӓ ǵ 1ǫḨ ǯǞǭ ρǞǭǋǖǚǯǶ ǵἶ Ǳ ǮǉȒƳ 

̝Ʋ Ʋ ӓ  

᷀ὕ ὕ ș ǪǭǋȒ ̱╛ Ҙ ȵȷɄɞǮǶ ̱ Ḩǲ ǵ ╛Ǔ ǜȓǭǋȒ

ǓƲ˔ ̊ʣǵ ȱȷɆǮᵀ ӓǲȅǧ ǪǭǋǱǋƳ♫ǪǭǚȓǒȐȉǜȐǲ Ǳ ʣ Ҙ

╛ǵ Ǔⱳ ǯ ǏǭǑȑƲ ǵᾍ ǯǱȒ ǵ ʣ Ҙ ȵȷɄɞǶǤǵʝ

ǫǮǉȒƳ 

ǲ ǞǭƲ2014Ʋ2015₴↓ǲ ♅

ᶮ 3̏Ʋ ᶮК 4̏ș ǍǱǰ ǵ

֗Ʋ ̝ ǲҟȈǭǋȒƳ 

̈ Ǳ  

(1)  LIU, Cheng; HU, Changhong. An efficient 

immersed boundary treatment for complex 

moving object. Journal of Computational Physics, 

2014, 274: 654-680. 

(2)  HU, Changhong, et al. Hydrodynamic analysis of 

a semi-submersible type floating wind turbine. 

Journal of Ocean and Wind Energy, 2014, 1(4): 

202ï208. 

(3)  LIU, Y., et al. Hydrodynamic Analysis of a Semi-Submersible FOWT by Hybrid Panel-Stick Models. In: 

Proceedings of the 25th International Offshore and Polar Engineering Conference, 2015. 

Ẇ  

ü Ministry of Education, Culture, Sports, Science, and Technology: 24360358, 15H04215.  

ü 3 ǯǵВֿ   

 

ȦɋɩȬɶҘἶ ṑȦɋɩȬɶ›ἶѝ  , ּ  

ẆВֿ  ׀

CFD
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 Ẑ Ӵ ǵ ( NEDOỖ )  

ѝ ›ἶ 

 

ɕɫȶȥȭɆș 2010₴↓- 2014₴↓ǵ 5₴ ǞƲ ʫ̈Ẑ ǵ̸ ̏ș ǲ

ǞƲ ǵқ ș ǪǭǋȒƳẐ ǵ̸ ǲ ǞƲ ᴜ ɕɫȹȷș Ǟὕ ǲ̝ ǵ

ɕɫȹȷǲ ǜȓǭǋȒƳȅǦƲ ǲ ǠȒ Ƕ Science Direct ǵ"Top25 Hottest 

Articles" ǲ 4ᶥ їǜȓǭǑȑƲʫ ǲȉ ͔ǜȓǭǋȒƳǚǵȏǍǲƲἶ ǯꜘ ǵʰ ǒȐǵ

șʣǙǭǋȒƳ 

ἶ  

П ֯ ȦɋɩȬɶǵ ǶƲ᷂ר ӓȋԍ ˗ ǲȏȑʫ ʴǮ ǜȓǭǔǭǋȒƳǤǚ

ǮƲFeed in Tar iff (FIT) ǵ Ǟȋ ʣᶮǵὄ͔ǱẐ ǵ ЊṔқ ǵ ṑǵʤƲ˹♥ǵ

ѫ ̝ș ǍǦȈǲǶƲ ҧ Ǯὄ͔ǱẐ ǵὕ Ǔⱳ ǮǉȒƳǠǱȖǨƲ2012₴ ǒȐ

ǯǱǪǭǔǦʴᶮșʴⱲǯǠȒ ᶮǒȐǵὄ͔ȵɨȱɱẐ ǵᾚЊǲȏȑƲʫ Ẑ ɟɶ

ȩɶǶ ҧ ǵẐ ǵ ǲ ҘǠȒ˗ǯǱǪǭǋȒƳ ҧ ǵẐ ǵὕ ǲȏȑƲɭɁɆӴ

͔Ṷ̌ǋẐ ȵȷɄɞǵὕ ș ǞǦ ǓƲʫ ʴǮқ ǞǫǫǉȒƳ 

2011₴↓ǲ ǜȓǦNEDOɕɫȶȥȭɆƼ Ẑ Ӵ ǵ ƽǮǶƲˉ″

ẎἶǮ ǲ ǞǦ ȻɓɆ ᶫ ֓ ǯƲNIMS ǵ ș ǋǭƲ

ᶫ ֓ ș ǞǦǯǚȔƲ♫ ǵẐ ǵ₳᷈ ǱẀ ҧ ǮǉȒ 17 ș %ʣᶥȒ 19%Ẁ

ҧ ǵẐ ș̸ ǠȒ

ǚǯǲ ҚǞǦƳǚȓǶƲˉ

″ẎἶǯNIMSǵВֿ ǵ

ǮǉȒƳ˹♥ƲǜȐǲ

ș ǠȒǚǯǲȏ

ȑƲẀ ҧ 27%̊ ʣǵẐ

ǵὕ ș ǠƳ 

̝Ʋ Ʋ ӓ  

ὕ ǲר ǞǭǶƲ ǵȏǍ

ǲ ї ș ǪǭǋȒƳ 

(1) ᶮКї 2012- 042427 

(2012/02/28) Ʋ 

(2) ᶮКї 2013-

061698Ʋ 

ȅǦƲᶮ ї  

PCT/JP2014/057833ș Ǫǭ

ǋȒƳ 

̈ Ǳ  

(1)  GAO, B., et al. Crystal 

growth of high-purity 

multicrystalline silicon 

 

ȦɋɩȬɶҘἶ ἶѝ  ʝ, Bing Gao, ʴ  , ὲ′  

ẆВֿ  ׀

ᶫ ˉẎ ǵȵɝɣɪɶȽɶǮ˔ ǞǦ К ↓ѝ⁹

(a) ǯ ѝ⁹(b) Ƴ 

ᶫ ♫ Ǯ ǞǦ (a) ǯ ҧ Ẑ șὕ ǞǦ

(b) ǵ Ƴ 
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using a unidirectional solidification furnace for solar cells. Journal of Crystal Growth, 2010, 312.9: 1572-

1576. 

(2)  Global Simulation of Coupled Carbon and Oxygen Transport in a Unidirectional Solidification Furnace for 

Solar Cells. 

(3)  Reduction of polycrystalline grains region near the crucible wall during seeded growth of monocrystalline 

silicon in a unidirectional solidification furnace. 

ɵɪɑɣɶ ǲ ǞǭǶƲ(1) Modern Aspects of Czochralski and Multicrystalline Silicon 

Crystal Growth, Koichi Kakimoto and Bing Gao, Sil icon: Growth, Defects, Impurities, and 

Nanocrystals, 1 - 33, ISBN 9781466586642, K. Kakimoto, B. Gao, ĝFluid Dynamics: Modeling and 

Analysis Ğ, Handbook of Crystal Growth, Vol. II, Second Edition, 845 - 870. ISBN- 13: 978 -

0444633033 șḦ ǞǭǋȒƳ 

֞  

ü ᶮ 8th Crystallin e Silicon Solar Cells ɵUlrich Goesele Young Scientist Award ɵ

2015.05.07 

ü ᶮК ἶ̝ɵ 8ᶥ ẲҤ ɵ(2010.08.)  

ü Science Direct ǵ"Top25 Hottest Articles" ǲ 4ᶥ 

ü ♅ ǶƲᶮ ̝ ƲᶮК̝ ǮǤȓǥȓ 18̏ǯ 12̏ 

Ḹ  

ȅǦḸ ὕ ǲ ǞǭǶƲ 

(1) ǀ ᴜ ɵ̭͔ ș  Ẑ ɠɌȵɨȱɱ ǁ Ѡ 2015₴ 10 28  

(2) ǀ ᴜ ͪǨ̭͔  Ẑ ׄǘӴ ȵɨȱɱǁ Ѡ› 2015₴ 11 02  

(3) ǀӴ ȵɨȱɱǵ  ɵ ǯˉẎǓ ǁ Ѡ 2015₴ 11 04  

Ǔ ȖȓǭǋȒƳ 
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ӭᾚ̱ר  ǵ ǲ ǠȒ  

ѝ ӭᾚ̱›ἶƲ  

 

III ӓ ӭᾚ̱ǶƲ2014₴Ɍɶɗɩ ἶ ǵ֞ ᾍ ǯǱǪǦ ɵ LEDș ǠȒ

ǮǉȒƳ ᷀Ʋֿ ș ǋǦ ʫ̈ ҘẀ ἧǵ Ǔ ȈȐȓǭǋȒƳ ǮǶƲ

ǲǑǘȒƾ ƿǯȉ ǍȀǔ ᶫǵ̸ ș Ǟ ǵқ ǲ ǞǭǋȒƳ ᾍ

↓ɵ șᾍ ǯǞǦ♫ ǯ ǱȑƲὕ ǵὕ ǲԀǞǦ ǵר ǋ ǮǉȒƳȅǦƲ

ȉ ǞƲὕ ὕ ǲ ҚǞǭǋȒƳ 

ἶ  

2014₴↓ǵ ἶ̝ 31ᶥ ș֞ ǞƲ Ỗᴣ̝ȏȑ ǵ ș ǋǭǋȒƳƼὲ

′ ȐǶ ἧ ǲḨǬǖԍἧɪɗɩǵ ʝԍ ǯɜȭɫɪɗɩǵ ș ֻǞǦ ș

ǞƲ ǵ ℅ǲ ȖȒ ș ǞǭǋȒƳ ʴ ♫ Ƕ ᾍ ↓ǲǑǘȒ ὄ

ὑרǵ ǲ ȐȓǦȉǵǮǉǪǦƳΒ ȐǶ ʝԍ ǯ ἧ ӓἶǲḨǬǖ ș ֻ

ǜǢǦ ș ǞƲӭᾚ̱ ṑʤǲǑǘȒ ᶫǵ ș ǞǦƳ ♥

ƽ̊ʣǵȏǍǲƲ ǵ ἶǵ ᾽ǲᾍǠȒὫʦǓὖ ǲ ͔ǜȓǭǋȒƳ 

̝Ʋ Ʋ ӓ  

III ӓ ӭᾚ̱Ǳǰǵӓֻ ӭᾚ̱Ƕʝ ǲ

ǲȏȑ̸ ǜȓǭǋȒƳ ǮǶ ǲͪ ǜȓ

ǦḨ ǵ ǲԍ Ȫȷș͑ Ǟ ǵḭ ɵ

ș ǍƳǚǵǯǔƲ ǵԍἧ П

Ƕ ↓ƲȪȷѝᶿǱǰǵ ṑɵ ̏ǲȏǪǭẀӓ

ǠȒƳɅɎȢȷᴜ ǵ ș̸ ǠȒǦȈǲǶ ɕ

ɫȹȷșѰⱣǠȒⱳ ǓǉȑƲǤǵ șʦǏȒʣǮ

̏ǯ П ǵ ș ǠƼ ᶫƽǶ Ǯ

ǉȒƳǠǱȖǨƲƼ ᶫƽǵѫ ǲȏȑ șқ

ǠȒǚǯǓǮǔȒƳὲ′Ƕ 2014Ʋ2015₴↓ǲ ♅

ᶮ 3̏Ʋ ᶮК 4̏ș ǍǱǰ ǵ ֗Ʋ

̝ ǲҟȈǭǋȒƳ 

̈ Ǳ  

(1)  KANGAWA Yoshihiro et al., ñReal-time observation system 

development for high-temperature liquid/solid interfaces 

and its application to solid-source solution growth of AlN", 

Appl. Phys. Express 2015, 8: pp. 065601-1-3. 

(2)  KANGAWA, Yoshihiro, et al., Structural and optical 

properties of AlN grown by solid source solution growth 

method, Jpn. J. Appl. Phys. 2015, 54: pp. 085501-1-5. 

(3)  KANGAWA Yoshihiro et al., Progress in theoretical 

approach to InGaN and InN epitaxy: In incorporation 

efficiency and structural stability, Jpn. J. Appl. Phys. 

[SELECTED TOPICS IN APPLIED PHYSICS ~Progress 

and future prospects in nitride semiconductor~] 2014, 53: 

pp. 100202-1-11. 

 

ȦɋɩȬɶҘἶ ἶѝ  ὲ′  

ẆВֿ ׀ ι ʢ ẎἶƲ֦׀ᾶẎἶƲӧ Ẏἶ  

 

ᶫ П Ʋ ̬

Ǔӭᾚ̱ ɕɫȹȷ

νǵ₳ ѝᶿ ǲʦǏȒ◙ Ƴ 
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(4)  ITO Tomonori and KANGAWA Yoshihiro, 11 ï Ab initio-Based Approach to Crystal Growth: Chemical 

Potential Analysis, Handbook of Crystal Growth, 2nd edition, T. Nishinaga (ed), 2014, 1A: pp. 477-520. 

(ISBN 9780444563699). 

Ẇ  

ü Japan Society for the Promotion of Science: 25420712. (PI).  

ü New Energy and Industrial Technology Develo pment Organization as part of the Innovative 

Photovoltaic Technology R&D Program under the Ministry of Economy, Trade and Industry, 

Japan. (Co- I).  

ü Japan Society for the Promotion of Science,  FY2014 Researcher Exchange Program between 

JSPS and PAS, Poland. (PI).  

֞  

(1)  ₳ 27₴↓ ˉ″Ẏἶ ἶ ◘Ʋ ḹ◘ 

(2)  Young Scientist Award, The 6th International Symposium on Growth of III - Nitrides (ISGN -

6), A. Kusaba, 2015.11.12.  

(3)  Poster Prize of Italian Association of Crystallography (AIC), Fifth European Conference 

on Crystal Growth (ECCG5), A. Kusaba, 2015.9.10.  

(4)  7ᶥ ӓ ӭᾚ̱ ̝ ẲҤ Ʋ ḹ◘Ʋ2015.05.08.  

(5)  ἶ̝ 31ᶥ , ὲ′ Ȃǒ, 2014.11.06.  
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 ̈ ɕɫȶȥȭɆǵὕ  

 ɕɧȸɜˍ ἶ ǵẎḌɕɫȶȥȭɆ 

ɕɧȸɜˍ ἶǵ ǯ ֻḨ ἶǿǵ ș ǲƲẎḌɕɫȶȥȭɆǓ ǜȓǭǋ

ȒƳ ѩ Ƽˍ ɕɧȸɜǵ ◐ ǯ Ѹǵ ֻ ƽ ̈ ̗ Ʋ

2004₴↓ 2008₴↓ ἶ Ḩ S Ƽˍ ɕɧȸɜǵҲ ꜘ ǯҲ ǵ ֻ ƽ

̈ ̗ Ʋ 2009₴↓ 2013₴↓ Ǔὕ ǜȓƲȅǦƲᶮ Ẏἶ ˲ ρ

Ҟ ἶ Ʋ2012₴↓ ǲȏȑƼ ɕɧȸɜˍ ɇɁȭƽǓ ɵ ϹǜȓǦƳǚȓȐșḨ

ǲẎḌɕɫȶȥ ȭɆșὕ ǞǭǋȒƳ ǯǞǭȉƲɓɧɱȷCNRSɵɕɫɲȟɱȷẎἶ ᷀Ƞȭ

ȷɵɜɩȹȢɤẎἶ ɵẎ Ẏἶɵ ֻ ἶ ǯВֿǞƲ ˽ LIA336 Вֿ ̗

ǑȏǺ S. BenkaddaƲ2007₴ 10 ȏȑ ș Ǟ ᵣǞǭǋȒƳʺ℅ ȹɱȽɶƼ̗ ɕɧȸ

ɜˍ ȹɱȽɶƽ( 2009₴ 10 1 Ǔ 2014₴ 4 ȏȑἶКВֿ Ƽ ɕɧȸ

ɜ ȹɱȽɶƽǯǞǭ ǜȓǦƳǚǍǞǦἶКẆɵᶮКẆǵВֿ ș ǲƲɕɧȸɜˍ

ἶǲ ș ǞǭǋȒƳἶ ǵẎḌɕɫȶȥȭɆƼ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶ

ȭ ƽș Ʋ ǞǭǋȒƳ 

ǯ  

ѰⱣ ֻș ǞƲ ӓʥ᷈ʝɕɧȸɜ Ǔʫ ǲ ȖȓǭǋȒƳ Ӧ₴ǵ șǿ

ǭƲ Ƕ ǞǭǔǦƳǞǒǞƲ Ǳ ǯǵ˅ ȉȅǠȅǠ ǞǖǱǪǭǋȒƳ̟

ǲǶƲ ↓ӆ grad Tǯ qǵ ͜ǯǞ

ǭ q=-Ô grad T ȅǦǶ Ѧ ǵȏǍ

ǱӴ Ǳ ͜ǓͬǟȐȓƲ ͜ Ôș

◐ʥὄὑרǲḨǬǋǭᾚǔƲ ↓ ǵᾯ

ǱɏɧɟɶȽɶǵ ǯǞǭ ǞȏǍǯ

ҟȈǭǔǦƳǠǱȖǨƼ ◐ɵᾯ ɵ ὑ

ƽǱɠɅɩǓͬǟȐȓǭǔǦƳǞǒǞƲ

ǯǞǭὑ╛ӓǞǭǋȒɠɅɩș

ǲП ǠȒⱳ ǓǉȒƳ1980₴̈̊

ǵ ֻ ǓƲHɠɶɇ ɕɧȸɜ ǟ

ȈǓ ᵎǜȓȒ șḨ ǯǞ ᾽Ǟ

ǭǔǦǓƲHɠɶɇ ǵ ǲǫǋ

ǭǵ̗ ǵ♄ ḹѝΉɏɧȾȢɞǵ ϑ

ǶƲ ◐ʥὄὑרȋᾯ ɠɅɩǵ ș Ǐǭ

ǋȒƳ ǵ ǶƲ ӓʥ᷈ʝɕɧ

ȸɜǲǑǘȒˍ ǯ ș ǠȒǚǯ

ǮǉȒƳ ₳ ǒȐǒǘ ȓǦˍ ἁ

ǲ Ǳˍ ǲǒǒȖȒ Ѹǵὑ╛ӓș

ǠƳ 

 

ǮǶƲ 1 ẉȷȯɶɩВἭˍ ǵ

Ʋ 2 ẎḢ ɕɧȸɜˍ ȵɝɣ

ɪɶȵɥɱƲ 3 ◐ ֻὕ ǯҲ ɵ

Ẇ Ҳꜘ ὕ ƲǯǋǍ ɵȵɝɣɪɶ

ȵɥɱɵὕ ș ǲ ֻǞǦ ᶫ

Ƴ ɵȵɝɣɪɶȵɥɱɵὕ ș

 

ֻҘἶ  ̗  ,  ◘ , Ḑ , Ῥ ◑,  Ὂ,  

̯Ƶ , Maxime Lesur  

ẆВֿ  ׀4 

 
ᶫ ɵȵɝɣɪɶȵɥɱɵὕ ș ֻǞǭ

ȈȒ  

 

 
ᶫ ɕɧȸɜˍ ὕ PANTA 
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ǲ ֻǠȒὕ ɵ ȵȷɄɞǯǞǭƲ ɕɧȸɜˍ ὕ  PANTA Plasma 

Assembly for Nonlinear Turbulence Analysis ș ǞǦ ᶫ Ƴ 

ǲȏȑƲɕɧȸɜˍ ǲϐǖ ◐ șὑ ǲ ǞƲϼ ǯ ǠȒǯǋǍ

ș ǞǦƳɕɧȸɜˍ ǵҲҘἶȋˍ ǵὕ ǵ ǲ Ǳ șȉǦȐǞǭǋȒƳ 

 

(1)  ẉȷȯɶɩˍ ǵ  

ɝȭɫǱɇɨɓɆ Ҳǯǯȉǲɟȼȷȯɶ

ɩȋɜȭɫȷȯɶɩǵ Ҳșדȇ ǵ șƲ

̗ șʴⱲǲ̱ ӓǞƲẉȷȯɶɩǵ Ҳ

ǓВἭǞǦˍ ǯǋǍ ϑș ǞǦƳὕ

ǮȉƲ ◘ ǲȏȒₑ ǯₑ ḹǵ

Ʋ ḐǲȏȒ ҲǵҤ ǵ Ʋ

ῇ ǲȏȒȷɆɨɶɜɶǵ Ʋ Ῥ ◑

ǲȏȒˍ ǵʴǵ ◐ ֻǵὕ ƲǱǰ ὑ

Ǳ ș♬ǦƳɕɧȸɜˍ ǯˍ

ǵɏɧȾȢɞȵɓɆșȉǦȐǞǦƳ 

(2)  Ҳ ẎḢ ǵ   

Ѹǵᾯ ȭɫɶȶɡɶ ӆ ǯ ș

ᾯ Ǳ ͜╛Ǯ Ǡ̌ ǵ ȓș Ǟ

ǦƳ ǵ ș ˺ǠȒƳCorrelation -

hunting ǯᴀǽẉ ẉ Ǳ ҲֵͬǵẎḢ Ǳ

ș ǠȒ ș ǋǭƲLHDǲǭɕɧȸɜǵ

ӭ♄ȳȢȸ ↓ǵ ǋ ș ǫ

Ҳș ǞǦƳǚǵ ҲǶƲ ǲ ǖ

ȓǦⱨ Ҳǲ ◐ ֻș ǟǭ◙ Ǡ

ȒƳ ǲƲ Ǯ ǜȓǦ ̏̂ǔ₳᷈

ș ǞƲ ↓ ѝ Ǯɕɧȸɜ

↓ ș Ǎ˗Ǯ ǯ ↓ӆ ǵ ͜Ǔ ♫

ǵ Ӵ Ǳ ͈ ͜ǮǶǱǖƲɐȷɄ

ɨȵȷș̢Ǎǚǯș ǞǦ ᶫ ƳɐȷɄ

ɨȵȷǶ ǵẉ͔רș ǞǭǑȑƲǚǵ

ǶƲ Ӧ₴ ǵ ̌ ș Ǡ  Ǳ

ǮǉȒƳ♫ ǯǜȓǭǋǦ ͜ ǲȅǫ

ȖȒƼ Ǳ ͔ǯẀҲ̟ ǒȐǵ ͔ǵ˅

ƽ ᶫ ǵ ǯ ǵ˅ ǵᵂ ș ǞǍȒƳ 

ǚǵ ǯ ↓ӆ ǵ ͜ǲ ȓǦɐȷɄɨȵȷǶƲ♫ ǲ ǵ ȆǮǶ ї ǱǋƳǤǵ

ǵǦȈƲ ↓ ǵ Ҙἶ ǱҘ ѝ⁹ șẀӓǜǢȒҊֻ ș ǦǲᾚЊǞƲˍ

ǵ Ȇș̬ ǿǯ █ǞǦƳǚǵɠɅɩșᶫ ǲ ǠƳ̬ ǲϐǖҘǲȏȑƲқ ЊҘ

Ǔ Ҳ▌↓ȋˍ ǲ◙ ǞǍȒ˗ș ǞǦƳ 

(3)  Ḩ ɕɧȸɜș ǞǦˍ ǵ  

ǮǶƲẉȷȯɶɩǵ ҲǓВἭǠȒˍ ș ǠȒ ѸșƼ Ѹƽǵ◐Ǯ ǠȒȠɕɫ

ɶȿș ȈƲɕɧȸɜǵẉȷȯɶɩˍ ǵ ╛ș♬ǦƳǚǵɕɧȸɜˍ ǵḨ șƲPANTA ș

ǋὕ ǲ ș ǪǦƳ ǦǱὕ Ι ǯǞǭƲʣ ǵ ̏̂ǔ₳᷈ ǲқǏƲ♫ ǵɓɶ

ɨȦẀ ǲ ǏȤȦɶɔɪɁɆẀ ǲȏȒҲ ǵ Ẁӓș ǠȒ Ʋˍ ǵ ר

ș їǠȒ Ʋ ș ǞƲPANTAὕ ǵȆǱȐǡ LHDὕ ǲȉ ǞǦƳὕ ǯǞǭǶƲɎȢ

 
ᶫ LHD ɕɧȸɜǲǑǘȒ ↓ӆ ǯӭ♄

ׄ ǵ ͜ ǵὕ ƳɐȷɄɨȵȷǓ

ǜȓǦƳ♫ ǵӴ ӓǜȓǦ ͔ ȋ

ʝ ǯ ǠȒƳ 

 

 
 

ᶫ Ҳǯқ Ǔ ֻǠȒ˗Ǯ ȓȒƲ̬

ǲϐǖ ǦǱ Ҙἶ Ҙǵ ᶫƳ 
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Ƞȷӽ֯ǲȏȑ Ҳǵ șẀӓǜǢȒ˗ǲ ҚǞǦƳ ǲƲ ǿǵӽ֯ ᶿǓ Ιș ǏȒ

ǯƲɕɧȸɜК ǵ ҲḹǓ ǠȒ˗ș ǞǦƳPANTAǮǶƲ Ҳḹǲǫǋǭ ǱẎḢ ֿ

ș Ǎ˗Ǔ֯ ǮǉȒƳὕ ǲʱ ǞǭƲẎḢ ◐ȵɝɣɪɶȵɥɱƼ Ι ɕɧȸ

ɜƽƲƼˍ ȵɝɣɪɶȽɶƽș Ǟ

ǞǦƳ ϷɅɶȽș ǭ֝♬ǞƲ

᾽ȋ ʥ᷈ʝǱ Ҳǵ ◐ ֻș

ǞƲ ⱪ ȾȢɈɝȭȷȋ Ѹș Ǡ

ȒʣǮǵ șʦǏȒƳ 

(4)  ἶ ǵẎḌɕɫȶȥȭɆ 

Ǯ ȅȓǦɕɧȸɜǵ ₳ ǵר

ϑșƲⅎ Ǳᾍ ǿǯ ӓǠȒ Ǔ᾽

ǞǭǋȒƳɕɧȸɜˍ Ʋ ȦɋɩȬɶὭ

↓ɕɧȸɜƲɈɌɵɎȢȨɕɧȸɜ Ʋǚȓ

ȅǮ Ǟǭ ᾽ǞǭǔǦƳǞǒǞƲ ₳

ר ǲ ǠȒ˗ǮǚȓȐǵѝ ǵϼ

ș ֻǞǭƲ ₳ ɕɧȸɜǵἶ ș

ǠȒǚǯǓ֯ ǲǱȒƳǤǵ ǒȐƲ

Ƽ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶȭ ƽș ǞВֿ ș ǞǭǋȒƳ ɋɁ

Ɇɭɶȭ ǶƲ ἶ ̝ Ƽἶ ǵẎḌ ǲ ǠȒɜȷȽɶɕɧɱƽ 2010Ʋ2011₴ ǲ֝ȑЊ

ȓȐȓƲ ἶ ǵƼɫɶɇɜɁɕƽ ὑ 2010₴ ǮǶϮϼ↓Ǔ ȈȐȓȒ 18 ǲ ȑ ȅȓ

Ȓ ǖ ͔ǜȓǦƳ ǲƲ ἶ ̝ Ƽἶ ǵẎḌ ǲ ǠȒɜȷȽɶɕɧɱ 2014ƽ 2014

₴ ǮǶ ẎḌ ǲ֝ȑЊȓȐȓƲ ἶ ǵƼɫɶɇɜɁɕ 2014ƽǵ ὑ 2014₴ ǮǶϮ

ϼ↓Ǔ ȈȐȓȒ 10 ǲ ȑ ȅȓȒ Ʋ ͔Ǔʝ῁ ȅǪǭǋȒƳ 

 

  

 
ᶫ PANTAǲǑǘȒȷɆɨɶɜɶ◐ ș Ǎἁ˺

ǵ˘ Ϸ ᶫ ‼ Ι ɕɧȸɜȵɝɣ

ɪɶȽɶǮ ǜȓǦἁ˺ ǵ ֳ Ƴ 
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 Ẑ Ӵ ǵ  

П ֯ ȦɋɩȬɶǵ ǶƲ᷂ר ӓȋԍ ˗ ǲȏȑʫ ʴǮ ǜȓǭǔǭǋȒƳǤǚǮƲ

Feed in Tariff (FIT) ǵ Ǟȋ ʣᶮǵὄ͔ǱẐ ǵ ЊṔқ ǵ ṑǵʤƲ˹♥ǵ ѫ

̝ș ǍǦȈǲǶƲ ҧ Ǯὄ͔ǱẐ ǵὕ Ǔⱳ ǮǉȒƳǠǱȖǨƲ2012₴ ǒȐ ǯ

ǱǪǭǔǦʴᶮșʴⱲǯǠȒ ᶮǒȐǵὄ͔ȵɨȱɱẐ ǵᾚЊǲȏȑƲʫ Ẑ ɟɶȩɶ

Ƕ ҧ ǵẐ ǵ ǲ ҘǠȒ˗ǯǱǪǭǋȒƳ ҧ ǵẐ ǵὕ ǲȏȑƲɭɁɆӴ͔Ṷ̌

ǋẐ ȵȷɄɞǵὕ ș ǞǦ ǓƲʫ ʴǮқ ǞǫǫǉȒƳ 

2011 ₴↓ǲ ǜȓǦ NEDOɕɫȶ

ȥȭɆƼ Ẑ Ӵ

ǵ ƽǮǶƲ̄ ″ẎἶǮ ǲ

ǞǦ ȻɓɆ ᶫ ֓

ǯƲ ɵ NIMS)

ǵ ș ǋǭƲ

ᶫ ֓ ș ǞǦǯǚȔƲ♫ ǵ

Ẑ ǵ₳᷈ ǱẀ ҧ ǮǉȒ

17 ș 2%ʣᶥȒ 19%Ẁ ҧ ǵẐ

ș̸ ǠȒǚǯǲ ҚǞǦƳǚȓǶƲ

ˉ″ẎἶǯNIMSǵВֿ ǵ Ǯǉ

ȒƳ˹ ♥ƲǜȐǲ ș ǠȒ

ǚǯǲȏȑƲẀ ҧ 27%̊ ʣǵẐ

ǵὕ ș ǠƳ 

  

 

ȦɋɩȬɶҘἶ ἶѝ  ʝ, Bing Gao, ʴ  , ὲ′  

ẆВֿ  ׀

   

(a)                             (b)  

ᶫ ˉẎ ǵȵɝɣɪɶȽɶǮ˔ ǞǦ К

↓ѝ⁹(a) ǯ ѝ⁹(b) Ƴ 

(a)                                            (b)  

ᶫ ǲ ǞǦ (a) ǯ ǞǦ ( ʸ)ǯ♫ ǵ ( ʸ)ʴǵ ʥ

↓(b) Ƴ 
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 ẉ ɧȢȾɶǯӓἶ ɠɅɩș ֻǞǦȦȠɫȼɩ Ϸֿӓ

ǲ ǠȒϼᾚ  

ȠȶȠḢǶʫ Ǯʝ Ẏ ǵ їǵẉǋ᷂ḢǮǉȒƳ˲ ǵ ҲǲȏȒ˲ ǵ ї

ǵ̀ǲȉƲ Ǳǰǵ ǲ ᶦǠȒẎ ⱨ ἧǵ ȉ ǮǔǱǋƳSO2 їǲ ᶦǠȒ

Ṋ ἧǶ ӓșѰⱣǠȒ ׄǲƲ ἧ Black Carbon; BC Ƕ ӓșқ ǠȒ ׄǿ

̸ ǠȒǓƲ ǱὫʦǵ ͔ǲǶ ↓ѝ⁹ǵ ḸșדȈǭʥ ὕǜǓẉǋƳȠȶȠḢǶǚȓ̊Ẇǲ

ȉƲ ἧ ȋ Ṋ ἧǵὫʦȉẎǔǋƳȦȠɫȼɩǵẎ ʴǵᾎᴁǶ ǖǭȉ

↓Ǯ ɵ ǲȉẎǔǱẀҲș ǠƳȠȶȠǒȐ᷂ʴ ǵʣ ᾍ ᶷǒȐʤ ῁ᶷǲǒǘǭǶƲ

ˍ Ǯ 10%ș ǏȒ⁄ẎǱ˲ ȦȠɫȼɩ῁ǵἭ᷀ȉḸףǜȓǭǋȒƳȦȠɫȼɩǵ ӓǿǵ

ὫʦǵẎǔǜǶ ɵ ♄ɵѝ⁹ ↓ǲȉ ǖ ͜ǠȒǚǯǒȐƲǚȓȐǵ Ḹșדȇ ɵɠɅɩ

ӓǓ ǮǉȒǓƲ ǶʥӦѝǮǉȒƳ 

2013₴↓ǲ ǜȓǦ ἶ Ḩ Ƽẉ ɧȢȾɶǯӓἶ ɠɅɩș ֻǞǦȦȠɫȼ

ɩ Ϸֿӓǲ ǠȒϼᾚ ƽǮǶƲȠȶȠḢǵʺ ǱẎ ǵ ǒȐǵ ȓș Ǡ

ȒǦȈǲ ↓ₑ ɵ Βₑș̈ ǠȒ ᷂ ɵ ῎ɵὰῇ ǲẉ ǵɧɜɱɵɝɶ ˍɧȢȾ

ɶș ǞƲȦȠɫȼɩ ɵ ѝ⁹ǵ ὑș ỒǞǭǋȒƳǚȓȐǵ ɅɶȽșȉǯǲƲ

BC ѝșדȇȦȠɫȼɩǵ ș ↓ǮɨɆɨɶɎɩǠȒȠɩȲɨȸɞș ǞƲǚȓȐ

ǵ Ιș ̏ǯǞǭƲẉ ѝֿ ֿӓӓἶ ȢɱɎɶȷɠɅɩș ǞƲ ↓ǵBCȋ˲

ȦȠɫȼɩǵ ɵ᷂ ɵ ѝ⁹ǵП ɅɶȽɗɶȷǵ ș ǞǭǋȒ ᶫ ֓ Ƴ 

ǚǵ Ƕ ɵɠɅɩǵ ֻ ǲ Ẏǵ ⱪǓǉȒƳ♫ Ʋ ǲ ȖȓǭǋǦ᷂ʣɵɨɠɶɆ

ȹɱȵɱȮ ǵ Ʋ ї Ʋӓἶ ɠɅɩȵɝɣɪɶȵɥɱ șƲɅɶȽֿӓ

ș ǋǭ ֻǠȒ ǓɤɉɶȭǮǉȑƲ ʫ̈ǵẎ ṑ ǵȵɝɣɪɶȵɥɱ ș ǞƲ˹

♥ǵẎ ṑȵɝɣɪɶȵɥɱ șϼᾚǠȒǚǯȉ ǫǵ ǮǉȒƳ 

  

 

᷂ ṑҘἶ Ẏ ṑɠɅɨɱȮѝ   ̗ ⱷ, ԍ  

ˉ″ẎἶẎ ṑ ֻ ȹɱȽɶ   PAN Xiaole 

ẆВֿ  ׀6

 

ᶫ ֿӓȢɱɎɶȷ ǵ ꜠ᶫ ᷂ ǵɧȢȾɶ ǒȐ ǯ ֻ ǱȦȠɫȼɩѝ⁹ɵ

ї ș ǠȒƳ 
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 ȠȶȠẎ ṑẎḌɕɫȶȥȭɆ 

2010₴↓ȏȑ ỒǜȓǦƲ ׀╛ Вֿѫ ɵВֿ ᵣ ǲȏȒ˔

ǲȏȑƲƼ᷂ ӓǯל Ǳ ᾽Ǔ ȠȶȠḢǵ ɵẎ ṑǲ֗ȃǠ◙ ǵ ƽǯǋ

Ǎ ǵϷǲƲʺǯǞǭ ȠȶȠḢǵẎ ṑǲ ȖȒ ǵ ș ǞǦɕɫȶȥȭɆș

ǲὕ ǞǭǋȒƳ 

ǚǵɕɫȶȥȭɆǮǶƲ᷂ ǵ ΒẀҲ֗ǺʴᶮẎ ǲǑǘȒ˲ ṑẀӓǱǰẆ ᶦǵẀ

ӓǲȏǪǭƲ ȵɈ ɵ ǯǤǵק ᷂ḢǵẎ ɵ ȵȷɄɞǓǰǵȏǍǲẀӓǞǍȒǵǒƲ

ǒȐ ȅǮ ƵǱ ǵ

ș ǞǦ ǯƲΉƵǵ

ȋЋ̱ǵⱦ ȵȷɄɞșП ǠȒ ΙɠɅ

ɩ ș ǞǭƲẆ ᶦǵȢɱɏȭɆș

ὑ ǲ ȐǒǲǠȒǚǯș ǯǞǭǋ

ȒƳ ǵʝ ǯǞǭƲᶮКǵ Ƕ

ȉǯȏȑƲ ȠȶȠ ᶮǵ ǯǵВ

ֿ ȉẉǖדȅȓǭǑȑƲǚȓȐǵ

ș ǟǭ ȠȶȠǵ ɵẎ ǵ

ǯǞǭǵ̬ Ǭǘșȏȑ ǲǞǭǋǖǚ

ǯș ǞǦƳ 

ǮǶƲʣ ǵ ǯƲẎ

ǲǑǘȒ ǵ ș ǞƲ ȠȶȠ

Ḣǵ ɵẎ ṑșᾍ ǯǞǭƲǤǚǮ

ǚȑǫǫǉȒ ṑẀӓș ǞƲᾓ ș˔ ǠȒǦȈƲ̊ʤǵ ǫǵ ș ǘǭǋȒƳ 

ǮǶƲ ɵẎ ʴǵ ƵǱ ǵ ɵ ֻ ș ǠȒǦȈƲȅǦƲ᷂Ḣǵ Ǳǰ

ṑ ǵר ș ǯǞǭƲŪ ȠȶȠ ḢǮǵ ǯ ǵ ɵ ֻǲ ȖȒƲ ǲ ῁ɵˡ

῁ǵ ȷȯɶɩǵ șᾍ ǯǞǦ Ʋū ῁șǶǟȈƲȏȑ Ǳ ȷ

ȯɶɩș ǪǦ ⱦ ǯǤǵẀӓ ǲ ǠȒ ƲŬẎ ș ǟǭẎ ǒȐ ѦῬșדȇ

Ḣǲ ǷȓȒ Ǔ᷂Ḣǵ ɵẎ ṑǲ֗ȃǠ◙ ǲ ǠȒ ș ǍƳ 

ǮǶƲ ɵẎ ṑǓ ẀǞǭǋȒ ȠȶȠ Ḣǵ ǯǤǵẀӓǓƲᾯ Ǳ

ȋẎ - ȷȯɶɩǵẎ Ǳ ɵ ΒȵȷɄɞǲʦǏȒȢɱɏȭɆǲ ș►ǭǦ ǯǞǭƲ

Ū ȠȶȠḢǲ ӓǞǦẎ ֻɠɅɩș ǞƲᾯ ₡ ǵП Ʋū ǵɟȼȷȯɶɩ

ǓɫɶȩɩǱ ǲʦǏȒ◙ ƲŬ ǵɟȼȷȯɶɩ ǓȮɫɶɎɩǱ ɵ

ΒȵȷɄɞǲʦǏȒ◙ Ʋǵ ș ǍƳ 

ǮǶƲ ɵὕ ɵ ΙɠɅɩǵ ș ǞǭƲ ǵ ֻ ǵὑ Ǳ ș ȈȒǯ

ВǲƲǤǵ șᾜǞǮȉ ↓ȏǖ ὕǵ șП ǮǔȒ ǵ ǲ ǺǫǘȒǚǯș

 

ȠȶȠ Ẏ ṑ ȹɱȽɶ 

ɠɅɨɱȮѝ  ⅎ   

ΒẀҲ ἶѝ  ͠◑ 

Ҙἶѝ   ◑, ʣԍϿ˲ 

᷂ ṑҘἶ  

Ẏ ṑɠɅɨɱȮѝ   ̗ ⱷ,ԍ  

Ҳ ѝ  ̈  β, ӧ   

ṑ ѝ  ᴇ  ּͬ, ⁸′  

Ẏ ѝ   ῎  ҍ, ῇ  ҷ, ֥ , ̯  ֯  

›ἶѝ   ʴ  ◑ 

◐Ҙἶѝ   ῎  ,  ʝ 

 
ֺ ǵ ș Ǡ ╛ᶫ 
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ǯǞǭƲŪ ῁ ֻ῁̂ ǵˍ ֻ ǲ ǠȒὕ Ʋū ǵʴ ῁ǲǑǘȒ ֻ

ǯ ῁ ǵ ǲ ȖȒ ƲŬLESǲȏȒ ֻ ǵ ǲ ǠȒ Ʋș ǍƳ 

ǚȓȐǵ ǲḨǬǋǭƲ ƵǱ ǒȐ ș ȈǭǑȑƲ2015₴ 6 ǲǶǚǵ Ǯǵ

ǵ 6₴ ǯǋǍǚǯǮƲǉȒ ↓ʝ ׄǘǵ ̝ș σǞƲǤǵ șНἧǲȅǯȈǦƳ̊ ʤǲǤǵН

ἧǵ ǯ ǵʝ ș ǠƳ 

ɕɫȶȥȭɆǵ  

ɵẎ ʴǵ ƵǱ ǵ ɵ ֻ ǵ ǯ ṑ ǵר  

Ū    ȠȶȠ ḢǮǵ ǯ ǵ ɵ ֻǲ ȖȒ  

ɵְ ῤ ǵἳ ẀҲ 

ɵGNSSǲȏȒᾍ ῤ ǵɠɉȽɨɱȮ 

ɵ ǯẎᴇ ǵ ῁ ˧  

ɵ ȠȶȠ ǵֿӓɠɅɩǵ ᾽ 

ū   Ẏ ș ǟǭẎ ǒȐ ѦῬșדȇ Ḣǲ ǷȓȒ ǲ ǠȒ  

ɵ ȦȠɫȼɩǵ ṑ ǯ ǿǵ ǲǫǋǭ 

ɵ ֻѫ ǲȏȒ ⱨ ר їǯƲǤǵ ǵ  

Ŭ   ǵẀҲǵɠɉȽɨɱȮ ǵ  

ɵɎɶȿɡɩɠȠɨɱȮ Л Ḍ ʴȮɧȢȾɶǲȏȒ  

 

 

 

 

 

 

 

 

 

 

Ẏ ˛̸ ǲ ǠȒ  

ɵ ǓӔ Ẑ₳ Ḣǵ ǲʦǏȒ◙  

ɵẃἳ К ǵ Ǔ ҲǠȒẎ   

 

ǵ ֻ ǵὑ Ǳ ǲ ǠȒ   

Ū  ˍ ֻ ǲ ǠȒ  

ɵ ȵɈ Ḣǵ ⅝ νǮ ǜȓǦˍ ▌↓ǵ ק ẀҲ 

ū  ֻ ǲ ȖȒ ΙɠɅɩ   

ɵ ˍ ǵ LES ΙȵɝɣɪɶȵɥɱǲȏȒ  

ɵ ῁ ̱ʴǵК ǲ ǠȒɠɅɨɱȮǯ Ι ǲǫǋǭ 

  

ᶫ  ʣ ˲ ӓ ǵ їǯ

N Ʋ ʤ  ʣɵ ʣǿǵ Ƴ 

ᶫ  ˔Ḹǵ ǯЏ

(http://dreams - c.riam.kyushu - u.ac.jp/)  
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 QUESTɕɫȶȥȭɆ 

¶ ɵ  
ꜘ Ҙἶ ǶƼҘἶǲ ǠȒἶ ǯǤǵꜘ ǵ ƽǯǋǍ ǲ ǪǭƲⅎ ǵҘἶǯꜘ

Ҙἶǲ ǠȒϼ ǲǫǋǭƲɲ ǲ ǋ ǵ ș ȆїǠȀǖҟҘǞǭǋȒƳ ǲƲ21

ʫ ǵ˲ ǲǯǪǭ Ȉǭ Ǳ ǯǱǪǭǋȒƲ᷂ ṑᵂ ǯȦɋɩȬɶᵂ ǵ ǲׄǘǦ

ǲƲ ἶǯ ֻ›ἶǵʰ ǒȐ֝ȑ ȆƲ ̝ǲ ǠȒǚǯș ǞǭǋȒƳȦɋɩȬɶᵂ ǵ

ǲׄǘǦ ǯǞǭƲ ֻɕɧȸɜǵḨ Ʋ ǲɆȩɜȭḌɕɧȸɜǵὑ₡ ɵ Ҳǲׄ

ǘǦɕɧȸɜӇ Ҳ ˛̸ ǯƲὑ₡ɕɧȸɜǲǑǘȒɕɧȸɜӇṢ ˛̸ ǲ ǠȒɕɫȶȥȭɆ

ș ǞǭǔǦƳ 

2003₴ 1 ǵ ἶ ἶ ɵἶ ᾃ ̝ἶ ѝ ̝Ḩ ᵂ ѩỖᴣ̝ ֻ ḸףƼ˹

♥ǵ Ǔᶮǵ ֻ ἶǵ᷀ȑ ǲǫǋǭƽƲ ֻ ἶ ƼˉẎɕɧȸɜṑ Ҙἶὕ Ỗ

ᴣ̝ƽḸףƲ2005 ₴ǵẆ ͔֗Ǻ ἶ̝ǮǵἶКẆВֿ ǯǵ ș ǭƲ ̟ᾚɆȩɜȭ

TRIAM- 1MǲȏȒ ̟ᾚ▌ ḹὑ₡Ɇȩɜȭ ș ǏƲ Ǧǲ Ɇȩɜȭɕɧȸɜ QUEST ș┴

ǞƲ ǲȏȒ ɕɧȸɜǯṢǵ ˛̸ PWI ǵѰⱣ֗Ǻ ר ɕɧȸɜǲ ꜘ֯ Ǳ

╛ǵ Ҳ ǵ ș ǯǠȒ QUEST ș ǞǦƳ ǵǦȈƲἶКᾃ ǲȏȑ 2007₴ 4

ǲ Ⱳɕɧȸɜ ›ἶȹɱȽɶǒȐǵ ǲȏȑƼ ɕɧȸɜҘἶ ȹɱȽɶƽ̊ʤƲȹɱȽɶ

Ǔꜘ Ҙἶ ̂ιȹɱȽɶǯǞǭ ǞǦƳ 

ɆȩɜȭḌ ֻ ǶƲᶮ ֻὕ ITER ὕ ǮƲƼ ƽǯǋǍẎǔǱ ș ǏȒƳ

ǲ ȒǦȈǲǶƲɕɧȸɜɏɧɟɶȽǵ ǲȖǦȒѝ⁹ѰⱣǓ ǮƲ ǲׄǘǦ ᵂ șϿ

ǞƲԍḌ ǿǫǱǙȒǚǯǓ ǮǉȒƳITERƲԍḌ ș ὑǠȒǯǔƲ ᾽ șȉǪǭƲǚȓ

ȐǵẎḌ ǲᾍǠȒ ƲǉȒǋǶ Ǔ ǯȉⱳ ǮǉȑƲ˲ ǵ ǒȐȉƲ

ẎἶǲǑǘȒ ֻ ɵ ǵ ǓƲȅǠȅǠר ȅǪǭǔǭǋȒƳ 

ȹɱȽɶǶƲȏȑ ɗɶȽǵ֯ Ǔר ǋƼ Ɇȩɜȭƽǵ șὕ ǞƲǤȓǓ ʦǠȒ

›ἶș ǠȒǦȈƲƼɕɧȸɜṑ Ҙἶ QUESTὕ ƽș ỒǞƲ ǞǭǔǦƳ Ɇȩɜȭ

 

ɕɧȸɜҘἶ ȹɱȽɶ  

ɕɧȸɜ ›ἶѝ      ◘  

р   Ῥ ◑ 

ɕɧȸɜ ἶѝ     ᶫἧ 2015.3  їᾑ 2015.5  

р   їᾑ 2015.4  

ɕɧȸɜѰⱣἶѝ      ᴇ  

р   ʣ אל  ἧ 2015.9  

ӲҘ ᴣ ּ  ˮ 2015.4  

 

ᴁ  ᶫἧ 2015.4  

ὖᴣ  ʿͪ ̤ 2012.4.1  2016.3.31  

ὖᴣ  ῇ 2013.4.1  2016.3.31  

ὖᴣ  Ẏ  ᴫ 2013.4.1  2016.3.31  

ὖᴣ  ˝  ͠˺ 2013.4.1  2016.3.31  

 

ɕɧȸɜ ˛̸ ѝ     ʴ  ʝ З  

р   Ⱪ  ᴇ͠ З  

Ҟ   ′ З  

 

ɕɧȸɜ ›ἶѝ  р   З  

 

Вֿ  ׀140  
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ǶƲ Ǔϼ ǞǭỒȅǪǦǓƲὕ ǲȉƼ ǋɗɶȽΙǵὕ ƽƲƼ̭ ḢǮǵ ǟ

Ȉ ᵎƽǱǰƲ ȅǞǋ ǓǉǓǪǭǋȒƳԍḌ ș ǏƲǤǵ ș ǞǦ șʫ

ǲϼ ǘǭ ǠȒǚǯǶ Ȉǭ ș♬Ǧ ǮǉȒƳȅǦƲǚȓȅǮǵꜘ Ҙἶ ǮǵɆȩɜ

ȭɕɧȸɜǵ ǵ Қ 5 16ѝ ʫ ǲ Ȓ ș ǠȒ ǮȉƲ̀ǲװ ș

Ǳǋ Ǳ ǮǉȒƳ 

₴Ʋ ǓᶮǮԍḌ șὕ ǠȒȠɕɫɶȿɵ ǓỒȅǪǭǋȒǓƲ Ǯ Ɇȩɜȭǵ ⱪ

ǮǉȒ̭ȠȷɘȭɆ ș ׄǞƲ ᾚ ╛Ǯɕɧȸɜ ș ǨʣǙȒ Ǳϼ ȉ ǜȓǭ

ǋȒƳ̭ȠȷɘȭɆ ǮǉȒ Ɇȩɜȭ ǮǶƲ ᾚɕɧȸɜ ǨʣǙ ȱȢɩǵ Ǔ Ǟ

ǖƲ ק ș ǋǦ ᾚɕɧȸɜ ǨʣǙ Ǔ ȈȐȓǭǋȒƳȹɱȽɶǓὕ ǠȒĝQUEST

ɕɫȶȥȭɆĞǶ ǮǉȒƼ ᾚ ╛ǮǵɆȩɜȭɕɧȸɜǵὑ₡ӓǯ ṢʤǮǵ ἧɨȳ

ȢȭɨɱȮǵѰⱣ ǵ ƽș ǠȒǦȈǲƲ ǫǵʺ Ǳ ș ǙǭǋȒƳ 

1)  ǒȐ ǿǵɠɶɇẀ șѫ ǞǦ Ὥ↓ɵ ɕɧȸɜʴǮǵ Ҳǵὕ  

2)  ↓֯Ẁǵᾍׄ șѫ Ǟ П ֻɵК ɵ ḭ ῁ǿǵВḭ ǵ ↓ҧ ș

ǞǦ ἧⱦ ѰⱣ ǵ  

Ѽ ǵǦȈǲ Њᾑǵ̬ ›ἶș ǞǦά ѰⱣ ș ʴǞƲȅǦ ɏɭɶǵ ș ρ

ǞǭǋȒƳȅǦ♥ ǵǦȈǲƲɕɧȸɜɵṢט ǵ ƲɕɧȸɜɵṢ ˛̸ ǵɠɅɩ ǲ

қǏǭƲ Кǲ ↓ѰⱣǓ֯ Ǳĝ ṢĞș ǞǭǋȒƳ 

¶  
ǚȓȅǮƲȹɱȽɶǮǶЋᶮВֿѫ ǮǉȒ QUEST Ǯǵὕ șʺᾚ ǲὕ ǞƲᶮКẆǵẉ

ǖǵВֿ ǵ֓Њǲȏȑ ɕɧȸɜǵ ɵ ǲ Ǟǭʫ ǵὕ șʣǙǭǔǦƳQUEST

ὕ ǮǶƲ ק ș ǋǦ ᾚɕɧȸɜ ҲǮ 70kAș ǞƲ Ṣș ǋǦɕɧȸɜᾍׄṢ

ǵ ҲѰⱣǲȏȒ ѝǵ ק Ҳ Ɇȩɜȭὕ ǮǶʫ ǵ ǯǯȉ

ǲƲ ᾚ ҲǲȏȒὑ₡ Ɇȩɜȭ ̬ ǵἶ Ḩ ș◐ ǞǦƳ ᾚɕɧȸɜ ǨʣǙǲ

ǋǦ ק Ҙ Ƕ ẎἶǮ ǜȓƲ Ҙ ק ǵ̟ Ƕ ֻ ἶ Ǯ ǜȓǦƳǚ

ǵȏǍǲǚǵ ǶᶮКẆǵВֿ ǵӲҘǵȉǯǲ ǜȓǦȉǵǮǉȑƲЋ ǵ ֻ ǵ

ǵ ǮǉȒƳɕɧȸɜș֝ȑ⁵ǖᾍׄṢș Ҳ ǲѰⱣǠȒǚǯǮ ɕɧȸɜǵὑ₡ ș

ǍǚǯǶƲ ǯǞǭǵɕɧȸɜר ǧǘǮǶǱǖ ֻ ȵȷɄɞǯǞǭǵ ӓșᶫȒ ȆǮǉȑƲ

ֻ ș ̝ὕ ǠȒǦȈǲǶʥ֯ ǮǉȒƳ ǵ ǮǉȒƼ ר ɕɧȸɜǵὑ₡

ƽǶ ֻ ǵẎǔǱɜȢɩȷɆɶɱǮǉȑƲ ֻ֚ꜘǲȏȒȦɋɩȬɶǵ ș Ǡᶮ

ֻὕ ITERǵὕ ̊ Ẏǵ ǯǱȒƳʣ ǵȏǍǲ ǵȷɄɁɕǿǵ ʣǵ ρǶ Ǫ

ǭǋȒƳ ǵ ǯǞǭǵ ǵ₴↓ ș ǲ ̂ǠȒƳ 

 

 

¶ἶКƲᶮКẆǯǵ  
ꜘ Ҙἶ Ƕ 1997₴̊ ƲЋᶮВֿѫ ǯǞǭЋᶮǵ ǯВֿ șὕ ǞǭǑ

ȑƲ ɕɧȸɜҘἶ ȹɱȽɶǮǶƲɕɧȸɜ ἶѝ Ʋ ǲɕɧȸɜṢ ˛̸ ǲ ǠȒ ș

ʴⱲǯǞǭƲꜘ ҘἶВֿ ǯǞǭǵ☻Ҋȉ ǦǞǭǋȒƳɕɧȸɜ ἶș ǏȒḨ ѝ

ǮȉQUEST ǵ☻ҊǶẎǔǖƲ Вֿ ǵ֞Њ ȉ ǵȏǍǲ₴₳᷈ ̏ǲ ǞǭǋȒƳȅ

ǦƲᶮ Вֿ ȉ ǲǉȒȏǍǲ₴₳᷈ ̏ǲ ǞƲᶮ Вֿ ǯǞǭǵ☻Ҋș ǋǫǫǉ

ȒƳ ǲ ᶮǵɕɨɱȷɆɱẎἶǯɭȵɱɆɱẎἶǯǵВֿ ǮǶ ᶮȦɋɩȬɶ ǵ˔ ǮQUEST

ǵὕ ᶅș ̸ɵ ǠȒ Ʋ̀ǲǶǱǋQUEST ǵ Ǔ ǒǜȓǦВֿ ȉὕ ǜȓǭ

ǋȒƳ 

₴↓ 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

 42 59 30 47 51 58 33 65 38 41 10 

 104 97 140 117 116 117 85 98 102 80 3 
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 ꜘ Ҙἶ  Вֿ  

₴↓ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Вֿ  9 16 23 18 5 11 10 11 3 4 

ᶮ ӓ Вֿ      6 7 6 8 7 10 

ȹɱȽɶǶ ֻ ἶ șʴⱲǯǞǦ֙ ׄḌВֿ ǵ ȆǵȉǯƲȖǓᶮǵẎἶɵᶮЏ

ǲǑǘȒ ֻ ǵἶ Ḩ ǵ ǲὫʦǞǭǋȒƳQUEST Ƕ֙ ׄḌВֿ

ǵʴ ǯ̬ ǬǘȐȓǭǑȑƲ ֻɕɧȸɜ ǵ ǱɕɧɁɆəɶɞǯǱǪǭǋȒƳ֙

ׄḌВֿ ǮǶƲ₴ǲ ᶥ ǒȓȒ ֻ ἶ ֙ ׄḌВֿ Ỗᴣ̝Ʋ₴ǲ 2 3ᶥ ǒȓ

ȒQUESTὕ ̝ ǮВֿ șᾃ ǞƲ ǲ ֻ ἶ ֙ ׄḌВֿ Ỗᴣ̝Ǯ

ǜȓƲ ǶƲ ֻ ἶ ֙ ׄḌВֿ Ỗᴣ̝ǿḸףǜȓǭǋȒƳQUESTὕ

̝ ἶẆỖᴣ ƲἶКỖᴣ׀ ƲỖᴣ׀ ἶẆ ǮǶ ǵᾃ ɵ ǞǲқǏƲQUEST

ș ǞǭǋȒƳǚǵ̝ ǶẆ ȱɶɅȡɋɶȽɶǯẆ ỖᴣșדȆƲ ǵ șר ͪǞǦʣǮƲ

ǯ ȋ ș ɵ ǞǭǋȒƳȅǦƲ Ǜǯǲ σǜȓȒ ȹɱȽɶὕ ̝

ἶẆ ׀2 ǶƲTV̝ ȵȷɄɞș Ǟǭ σǜȓǭǑȑƲ ǵὕ ȋQUESTὕ ɵ

Ǔ ǜȓǭǋȒƳ ǲ֙ ׄḌВֿ ǵ̏ ș ǠƳ 

 ֙ ׄḌВֿ ̏  

 

¶ Ҳǲǫǋǭ 
ȹɱȽɶǵἶ ᴣșדȇἶ ǯǤǵ֞ ș ǲ ǠƳȹɱȽɶǮǶẉǖǵẆᶮ˲ ἶ ș

֞ǘЊȓǭǑȑƲ ˲ἶ ǶƲ Ẇᶮȋ̀Ẏἶǵἶ ǯ˧ ǠȒ ǋ ̝ǲאלȅȓǭǋȒƳ ǵἶ

ǶƲ ἶ ǯВֿ ɵ̸ Ǯ ד ǠȒⱳ ǓǉȑƲ Ǯ Ǐ șВ ǠȒᶮ Ǔר ȅȓǭǋ

ȒƳ 

ἶ ǶƲ ș ǠȒǚǯǓẲҤǜȓǭǑȑƲ ǲᶮКẆǵ̝ Ǯ ǞǭǋȒƳ ǲἶ

ᴣǑȏǺἶ ǲȏȒᶮ ̝ ̏ ǵ ș ǠƳQUESTὕ ǓỒȅǪǦ 2009₴↓̊ ƲӵṲ

ἶ șʴⱲǯǞǭ ₴ 10̏̊ʣǵᶮ ̝ ș ǪǭǋȒƳ ẆǮǵᶮ ̝ ǲ֓қǠȒḹֻǲ

ǶƲ ͪǵǦȈƲӵṲ♥ ἶ ǲǶ Ẇ ˗ ș ǞǭǋȒƳǞǒǞƲἶ

КǮǵ ̏ Ǔ ȐȓǭǋȒǦȈƲ Ǔ♬ȐȓǱǋḹֻǶ ᴣǓ ♬ǞǦẆ Ǯ șϹǭǭ

ǋȒƳ 

ǲǶˉ″ẎἶẎἶ ֻ ›ἶ↑ǵἶ↑ ǑȏǺϮ ᾐ șדȇƲἶ ǵ֞ ʝ ș ǠƳɲ

КẆǮ σǜȓǦἶ̝ǲǑǋǭȉƲ Ǔⅎǖ ȈȐȓƲẉǖǵ ș֞ ǞǭǋȒƳἶ ǲǯǪǭ֞

Ƕ ǵҤȆǲǱȒǧǘǮǶǱǖƲʹ ˓♥Ʋ ̝˲ǯǞǭֺ Ǯ ǠȒ ǲȉἶ ̈ǵ ǯǞǭ

ẎǔǱ ͬǲǫǱǓǪǭǋȒƳ 

 ἶ ǯἶ ᴣǑȏǺᶮ ̝ ̏ ǯ֞ ǵ  

₴↓ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

ʹṲ 15 17 15 16 20 15 15 19 14 9 

ʹṲ ̏  0 4 2 4 1 2 6 4 2  

ӵṲ 5 4 8 10 10 7 2 4 6 4 

ӵṲ ̏  3  8 10 11 8 8 4 11  

ἶ ᴣ 1 1 1 0 0 1 2 2 2 3 

ἶ ᴣ 

̏  
1 2 3 1 0 0 2 2 3 1 

֞  2 3 3 4 7 5 3 2 3 0 

₴↓ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

֙ ׄḌВֿ  16 19 19 22 24 24 26 26 21 24 
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¶Ẇ ǵ ♬ ǲǫǋǭ 
ȹɱȽɶǶ ǲ ǠȏǍǲƲ˗ Ʋ ἶ Ҟ ƲВֿ Ʋ֙ ׄḌВֿ Ʋ

ᵣ ǲȏǪǭ ᵣǜȓǭǋȒƳ2006 2007₴↓ǲǶƲ֙ ׄḌВֿ ǮǶ QUEST┴ ǵǦȈǲ

Ṕ ǜȓǭǑȑƲǤǵ♥Ʋ ᾜǞǭǋȒƳˉ″ẎἶǒȐǵ˗ Ƕ ₴ 1% ↓Ʋѹ ǜȓǭǋȒƳ

Ƕ 2010₴↓ǒȐẎǔǖ ᾜǞỒȈƲ2016₴↓ǲǶȺɫǯǱǪǦƳQUESTὕ ș᾽ ɵ Ǡ

ȒǦȈǲǶ ἶ Ҟ șʴⱲǯǞǦẆ ǵ ♬Ǔ ȈȐȓǭǋȒƳ ǲ ἶ Ҟ

ǵ ș ǠƳǚȓȅǮǲ ὑ Ḣ ƲḨ S Ʋ A Ʋ B Ʋ Ʋ B

Ǳǰș ♬ǞǭǋȒƳǤǵ̀Ʋ ǲ ǠȏǍǲ ̔ ǯǵВֿ ֞ ǯὫ̂ș֞ǘЊȓǭǋȒƳ 

˗ Ƕʺǲ ρǵ ǑȏǺˉ″Ẏἶʺᾚǵὕ ǲϹǭƲ֙ ׄḌВֿ Ƕ QUEST

ɵὕ ǵ ˗ ┴ Ʋқ ȵȷɄɞǵṔ ƲВֿ ǵ ɵὕ ƲǑȏǺ ǲϹ

ǭǭǋȒƳ ἶ Ҟ ǲ ǜȓǦ ǶẉΉǲ ȒǓƲ2012₴↓ǲ ǜȓǦẎḌ Ҟ

ǵḨ S ǮǶƲṢ ҲѰⱣƲ֗Ǻ ᶅ Ǔ ȈȐȓǭǑȑƲ ɉ ʴ ǵ ǲẎǔ

ǖὫʦǞǭǋȒƳǚǵȏǍǲ ἶ Ҟ ǲȏȑ ρǜȓǦὕ ṑǶƲȹɱȽɶКǧǘǮǱǖẉǖ

ǵἶẆВֿ ǲᾍǞǭȉƲ ɕɧɁɆəɶɞǵϹὕǵ ǮƲ ǧǯ ǏǭǋȒƳ ἶ Ҟ

˔ ǵᶫǲǶדȅȓǭǱǋǓƲẆ ǵ Ǔ QUESTὕ ǲ ǞƲȉǞǖǶ QUESTὕ Ǯ ș᾽

ǠȒǦȈǲƲ ἶ Ҟ ˔ Ǔ ♬ǜȓƲ ᾽ ǜȓǭǋȒƳ 

 ˔  Ӵ̬ ӧЛ  

₴↓ 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

˗  151,249 149,736 148,239 146,757 145,290 143,837 143,948 142,509 141,083 139,670 138,275 136,892 135,112 

ρ 

ᵣ  
30,056 29,239 30,708 30,708 30,708 29,856 22,021 7,644 8,219 8,219 4,565 995 0 

֙ ׄḌ 

Вֿ  
229,651 229,651 368,951 323,016 253,775 221,300 180,065 178,000 157,320 153,150 151,590 184,833 166,869 

ꜘ Вֿ 

ѫ  
1,890 2,938 1,979 1,523 2,363 3,281 3,849 1,473 3,388 4,018 4,364 2,597 3,535 

 

( )  
32,000 30,700 16,200 14,300 7,400 22,500 20,000 24,700 66,300 86,500 23,400 24,900 22,000 

 

 ̔ ǯǵВֿ ֞  

̔   ׀

֦ C&B ȨɶɎɶȳȢȸᾚ Ǯǵ̟ ɠɶɇѝ  

ɹ  ɕɧȸɜ ǲȏȒɗȠɨɱȮ ωǲ ǠȒВֿ  

 

Ὣ̂ 

əɆɉȭȷ ╛̝  

ק ╛̝  

╛̝   

֦ C B ╛̝  
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 ʣ ̱╛ ֻȦɋɩȬɶɓȟɶɞ  

ˉ″ẎἶǮǶƲ Ӧ ɟɶɆɩǵ ק ḢǲẎ ʣȦɋɩȬɶɓȟɶɞșὕ ǠȒ

ǦȈǵḨ ǵ ș ǯǞǭƲ ʣ Ҙ ɪɱȸ ǑȏǺǤȓș ǠȒ ̱ǲᾍǠȒ

ș ǪǭǔǦƳˉ″Ẏἶǵ ȿɶɞǓ ǞǦȱɱȹɕɆǶẉ ẉ ◐ ̱ǵʣǲ ר ɪɱȸ

֗ǺẐ Ͻɏɋɩș ǠȒ ʣȦɋɩȬɶȵȷɄɞǮǉȑƲ2011₴ǒȐ 2₴ ӵẉ ǲ kW

Ḩș ǠȒ ♄ 18ɟɶɆɩǵА ◐ ̱ș ǞǭƲὕ Ḣ ὕ ș ǪǦƳǚǵὕ ὕ

ș ҚǞǦǚǯǮƲ᷂Ḣѝ Ḍ ǯǞǭ ̱╛ ʣ ֻ ȦɋɩȬɶȵȷɄɞǵ ș ǨʣǙƲ

Ḍ ̱ȵȷɄɞǵ ș ȈǭǋȒƳ Ƕʝ ǵ ǜǓ 60m ǵʢ ◐ ̱ǲ 300kWɪɱȸ

Ḩș ǞƲẐ ϽɏɋɩșדȈǭ 2MWȭɧȷǵ ̱╛ȦɋɩȬɶȵȷɄɞǵ ǮǉȒƳ 

ǚǵȏǍǱʝǫǵ ̱ǲ ְǵ ֗ǺẐ Ͻɏɋɩș ǠȒȵȷɄɞǶƲʫ ѧǵ ȆǮǉ

ȑƲẉǖǵ Ǟǋ ǓїǭǖȒǯ˔ ǜȓȒƳ ǲƲ ֻ ș ὑǞǦẎḌ ̱ǶǚȓȅǮǲ

Ǳǋ Ǟǋ ǯǱȑƲ

ẏʤǵ ɵẎ ǲ ǏǍ

ȒὄЋ ǯƲǮǔȒ ȑ

ǵ̭ȱȷɆӓǵʰ Ǔ Ȉ

ȐȓǭǋȒƳǚǵ Ǟǋ

̱ȵȷɄɞǵ ǲǶ ἶ

Ǔʥ֯ ǮǉȒǦȈƲ

2012₴↓ǒȐˉ″ẎἶƲ

ⅎῬẎἶƲẎ ẎἶƲẎῬ

Ʋ ῬǰǪǖƲ₡

Ȯɩɶɕ 2013₴↓ǒ

Ȑ ǲȏȒ ἶ Вֿ

ȿɶɞș Ǟ

șὕ ǞǭǋȒƳ 

2015₴↓ȅǮᶫǲ Ǡ

ȏǍǱ ɵ̭ȱȷɆǵ Ḍ ̱ǵḨ șὈ˓ǞǦƳ Ḍ ̱ǵ ǲȏȑƲ ̱ Ḩǲʴ

Ḍɪɱȸ ƲǜȐǲⅎẎǱ ǲẐ ϽɏɋɩǓ ǜȓȒǚǯǮƲ ȦɋɩȬɶǵ Ὥ↓ѫ

ǓǮǔȒƳǜȐǲƲ ̱ǵ͜ ȵȷɄɞșѫ Ǟǭ Ǔ ǜȓƲ ǯǵӲ ȉᶫȓȒƳ 

 

  

 

ȦɋɩȬɶҘἶ   ,  ּ ,  ғ  

ẆВֿ  ׀
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 ȦɋɩȬɶǵ ʫ̈֝♬ ǯǤǵ ֻ ѫ ǲ ǠȒ˗  

▌ӓ Ʋ ▌ӓ͝ ѝ ŬƼȢɌɗɶȵɥɱҍїǯ ╠ƽǮǵ˗  

₳ ₴↓ ₳ ₴↓ ₴  

˔ 10,000ӧЛ 6ǒ₴( )Ʋ̀˔ șֻ̱ 

¶  
˗ ǶƲˉ″ẎἶȦɋɩȬɶ ₳ 28₴ 10 ǲǑǋǭ ȉ ℅ǯǱǪǭⱳ

ǯǜȓȒ☻ҊǯǱȑƲǒǫ̀ẎἶǲǶǱǋˉ″Ẏἶ ǵϼ ǯǞǭƲ ʫ̈ǵ ȦɋɩȬɶ֝♬

ǵ ș ǍƳ ˗ ǲǑǋǭ ȦɋɩȬɶ֝♬ҧ ș♫ ǵ ΊǒȐ 10Ί ↓ǲ ǲ Ȉ

ȒƳǤǵ ǵὕ ӓƲ˗ ӓș ǞƲǒǫ Ʋ ǯǵӲ șᶫǪǭ ̝ὕ șὕ ǠȒƳ

›ἶƲ ἶƲ ̝ἶǯⅎǋἶ ѝ șӋדǠȒǦȈƲ ֻƲẎἶ Ǔⱳ ǯǱȒƳȅǦʫ șֿ

ǲ ̝ὕ ǵ ְǲǠȒǦȈƲ ἶǲǑǘȒᶮ Вֿ Ǔⱳ ǯǱȒƳ ˗ ș ǞƲẎἶ ɗɱȿ

ɡɶǵҍїƲ▌ӓƲ ɵ ֛ЊǵṔқƲᶮ Вֿ ș ǞǭǵȵɱɛȶȤɞ σƲᶮ В

ǵṔқșᶫȒƳ 

¶ ɵ  
ȦɋɩȬɶ֝♬ș ǲ ȈȒȢɌɗɶȵɥɱșҍїǠȒƳȵɶȸǯǞǭͪ ǠȒɪɱȸ

ǵɜɩȿɫɶȽӓ(ẎїҘӓ)ƲẐ ϽɏɋɩǵSi ɠȶɣɶɩ Ʋ Ḍ ƲǚȓȐș

ֻѫ ǠȒẉ ʣ ǔῬȦɋɩȬɶɓȟɶɞǵ ș ǍƳֿ ǲ᷂ ṑǲ ᴇǞǦẉ Ǳ

ҧ ɵ Ὥ↓ǵ ȦɋɩȬɶ֝♬ ɵ ֻѫ ș ǠȒƳ 

¶ⱳ ɵר  רל
ɗȷɆɝɁȭȷș ǏȒǯȦɋɩȬɶЋ ǵ 30%ǶП ֯ ȦɋɩȬɶǮ Ǎⱳ ǓǉȒƳԍ ͒Ἥ

ǵ Ǔ ȒʴƲ ҘƲẐ ϽƲ ȦɋɩȬɶǵ Ǯ ҧ Ǳ֝♬ ƲẀ șʝѵȉ ǖ

ǠȒⱳ ǓǉȒƳ̄ ″ẎἶǶ Ʋ Ǯʫ Ǔ ǞǭǋȒƳǚȓǲ ȦɋɩȬɶ֝♬

ǵ ȢɌɗɶȵɥɱǓ ǠȓǷƲП ֯ ȦɋɩȬɶǵ֝♬ɵѫ ȵȷɄɞǯǞǭʫ Ǯ șȆǱ

ǋҍ Ǳἶ ɵ șҍ ǮǔȒƳǠǮǲẉǖǵȢɌɗɶȵɥɱșҍїǞ ǘƲʫ ȦɋɩȬɶ

ș ǙȒˉ″Ẏἶǵ ℅ǯǱȒ˗ ǮǉȒƳ 

¶ ҍרɵ ר  
Õ ʫ ѧȈǭǵ Ǳẉ ʣ ǔῬ╛ɕɧɁɆəɶɞǵ Ƴ ˗ ǮǶ ǔῬș ǋƲ

ȦɋɩȬɶǵ֝♬ɵѫ ɵẀ ˗ ș ǯǠȒǓƲ ǯǵ Ӳ ȉ ǠƳ 

Õ ᶅǯ ȖȓȒП Ȧɋ ᶅș ֻ Ὥ↓ȦɋɩȬɶɓȟɶɞ ҘƲẐ ϽƲ ҘƲ

ǯǞƲП ֯ ȦɋɩȬɶǵҊֻ 30%ǿ ȉ Ǳ ȦɋɩȬɶѫ ș ǠȒƳ 

Õ ˉ″Ẏἶ ǵʫ ҧ ǵɪɱȸ ǯɜɩȿɫɶȽȵȷɄɞ MRSǵ ֻǮ Ǳ ʫ̈

ȵȷɄɞ MRSɪɱȸ Ǔὕ Ƴ קșͪǨ̭ר ǱǞǮƲ ҧ Ʋ ρѫ

ș ȑƲ ẀҲ ҥǲ▌ǋƲʫ ѧǵ ȵȷɄɞƳ ӓǲȏȒ̭ȱȷɆӓǓ֯ ǮǉȒƳ 

Õ ɵ ǱП Ȧɋ ᶅǯǱȒẐ Ͻɵ Ҙֿ ѫ ǵȤȢɱɇȻɶɧɶȽɭɶǶ♫ ǵȻ

ɶɧɶȽɭɶǵ 10Ί ǵ Ǔ˔ ǜȓƲẐ ϽɏɋɩƲ᷂ ǯǵȱȶȥɋɪɶȵɥɱǓ

֯ ǯǱȒƳẐ Ͻ Ǯ Ὑ ḧǓ֯ ǯǱȑ Ӳ ș ǠƳ 

 

ȦɋɩȬɶҘἶ ǯ ȦɋɩȬɶ ֻѫ ȹɱȽɶ  Ẏᾶ ˘Ʋ  ƲК  ἱ Ʋ 

ּ  Ʋ  Ʋ ּ ,  ʝƲὲ′ Ʋ  ἶƲ ′ ᴇẑ 

ẆВֿ ˉẎ̗ ȫɡɱɏȷ ɵ ̈  ̯Ƶ  ʝ Ʋ 

( ) Ͻ ῗƲ( ) ɪƲ ɨȠɞȤȢɱɇƲ( )ɨȠɞȱɱɏȭɆƲ̀ẉ  
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Õ ꜘ Ҙἶ ǵ᷂ ṑҘἶ Ʋ ȠȶȠ Ẏ ṑ ȹɱȽɶǮǶ ǵ

ș Ʋ̝ ǞǭǑȑƲǚǵ ἶȮɩɶɕǯʣ ˗ ǵ›ἶȮɩɶɕǓֿʝ ᾯКǮ ›

ǠȒƳ 

  

◦☻♥ⱶ

Ⱪ▬

300kW

70m

Stageй

70m
1MW

Stageи
70m 1MW

Stageз
18m 10kW

2011.12
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100kW 300kW
1MW

StageĬ

MRS

(2011.3.11)
100kW

Stageī

10kW
MRS (2016.3)

40m

100kW

Innwind MRS

NASA Langley Vestas

5-rotor type 2020

300kW MRS (100kW x 3units)

MRS

Stageĭ

100kW

60m

300k
W

15%΅20%

ü 10
ü

StageĬ WST

Wind Solar Tower)

Stageī

10-30

WST

ⱷ◌♬☼ⱶ∕─ ⅜ ┼
Ҝ ╩

ⱷ◌♬☼ⱶ∕─ ⅜
Ҝ ╩ ™ →

(

ⱤⱠꜟ
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¶̄ ″ẎἶȦɋɩȬɶ ǯǵ  
˗ ǯˉẎȦɋɩȬɶ ǵ ɕɫȶȥȭɆǶὭ ǲ ǞƲВֿ ɕɫȶȥȭɆș

ǞǭǋǖƳʺǱɕɫȶȥȭɆКὦǶƲП ȦɋɩȬɶǮ ɵ Ʋ ǯǵȵȷɄɞӓ

ǮǉȒƳ ǱПȦɋɵ Ȧɋǵ ʴ ǯ ἶВҍș ỒǠȒ(₳ 28₴↓ǒȐ)ƳǜȐǲѝ

Ḍɵ᷂ ᷂ ɵПȦɋѫ ǵ ʫ̈ȦɋɩȬɶɜɋȶɟɱɆǵὕ ǿǯ ǋǭǋǖƳ 

  

st Step
H28-H30

H28-H33)

100kW

Step 10kW

20m

10kW

100kW
2016

NEDO

1.5km

500m

MW
6.5m/s

1MW
(

1

H31-H33

1MW MRS (300kW x 3units)
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 Вֿ Ҳ 
ꜘ ҘἶǶƲ ᷀ ̝ǵᵟ ǵ ǮǉȒƼ᷂ ṑᵂ ƽǯƼȦɋɩȬɶᵂ ƽǵ ș Ǡ

ȒǚǯǓ֯ Ǳ ѝ ǮǉȒƳǚǵ ǲᾍǞǭƲᶮКẆǵƼ᷂ ṑᵂ ƽǯƼȦɋɩȬɶᵂ

ƽǲ ͜ǞǦ ȮɩɶɕǯВֿѫ ɵВֿ ș ǠȒǚǯǲȏȑƲ► ѝ ǵἶ Ǳ

᾽ǯ ̝ǿǵ ϷǓ֯ ǯǱȒƳǚȓȐǵ ̝ɵἶ ǵ ǠȒꜘ Ҙἶǲ ǠȒ ǲᾍǞǭƲ

Ҙἶǵἶ șꜘ ǞǦВֿѫ ɵВֿ ǲȏȑƲ► Ḣǵἶ Ǳ ᾽ǯ ș ̝ǲ ϷǠ

ȒǚǯǲǉȒƳ ǲƲꜘ ҘἶВֿ ǯǞǭʫ ǲ ǋ ǵ șǉǙȒǯǯȉǲƲ

᷀˲ ̝ǲǯǪǭ Ǳ ǯǱǪǭǋȒƼ᷂ ṑᵂ ƽǯƼȦɋɩȬɶᵂ ƽǲ ǞƲꜘ Ҙἶ

ș ǯǞǦʫ ǲϼ Ǳ Ҳș᾽ ǞƲ ǠȒǚǯș ǯǠȒƳ 

ꜘ Ҙἶ ǶƲ1997₴ ǲЋᶮВֿѫ ǲǱȑƲ2010₴ 4 ǒȐꜘ ҘἶВֿ

ǲ ȈȐȓǦƳǤȓǲ̢ǋƲꜘ ҘἶВֿ ᵣỖᴣ̝Ʋꜘ ҘἶВֿ Вֿѫ ɵВ

ֿ Ỗᴣ̝Ʋֿᾐ ̝ ȦɋɩȬɶҘἶᾐ ̝Ʋ᷂ ṑҘἶᾐ ̝Ʋ ֻҘἶᾐ ̝

ǵ ̝ Ǔ ǜȓƲȅǦƲǤȓǥȓǵ̝ǵ ǯ ᵣǲ Ǟǭⱳ Ǳ˗ șὑȈǦ ᵣỖᴣ̝

ὑƲВֿѫ ɵВֿ Ỗᴣ̝ Ʋֿᾐ ̝ 6 1 3 ǲ ǓѰὑǜȓǦƳ 

ʴ  

 ʢѝ ǵВֿ ͜ᶫ ................................ ..........................  -  88 -  

 ȦɋɩȬɶѝ ................................ ................................  -  88 -  

 ᷂ ṑҘἶ ................................ ................................  -  89 -  

 ֻҘἶѝ ................................ ................................ ..  -  89 -  

 Вֿѫ ɵВֿ  ................................ .............................  -  91 -  

 ► ₴↓ǲǑǘȒὕ  ................................ ........................  -  92 -  

¶ Вֿѫ ɵВֿ ǵ  ................................ ......................  -  92 -  

¶ ̝̏  ................................ ................................ ....  -  92 -  

¶ Ḹף  ................................ ................................ ....  -  93 -  

 Вֿѫ ɵВֿ ǵ  ................................ ....................  -  94 -  

 ᶮ ɵᶮКВֿ  ................................ .............................  -  98 -  

¶ ǵ Ẇ  ................................ ................................ ....  -  99 -  

¶ Ẇᶮ ǵ  ................................ ...........................  -  100 -  

¶ ᷀  ................................ ................................ .............  -  101 -  
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 ʢѝ ǵВֿ ͜ᶫ 

 ȦɋɩȬɶѝ  
ȦɋɩȬɶҘἶѝ ǮǶƲ Ǳẉ ʣ ̱ǵ ș ȈƲˉẎƲ ẎƲⅎῬẎƲẎ

̝ ƲɜɨɱȺɋȱɱƲẎ ̝ Ʋǋǖǫǒǵ᷂ ⁸ǵ ἶὍ șH25₴↓

ȈǭǋȒƳɭɶȫɱȮȮɩɶɕș ǞǭƲᾓ ǵ ʣ Ҙ Ẑ ϽƲ ǵֿ ȉדȇ ǵ ̱Ǒ

ȏǺ ȱɱȹɕɆƲ ƲΒ ᷂ ὑș ȈǭǋȒƳ2014₴↓ǒȐNEDO ǵ ǵɕɫȶȥ

ȭɆȉқȖǪǭǋȒƳ 
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 ᷂ ṑҘἶ  
᷂ ṑҘἶ ǮǶƲ ȠȶȠ ǲǑǘȒ ṑǲ ǠȒᶮ ǱВ ș◐ ǠȒ

ǮƲ ᶮ KIOST)Ʋᶮ ְ ẎἶƲְ Ʋʴᶮ ẎἶǱǰǯƲ ʴ ְǵ

Вֿ ̱Ѱș ǞƲ ȵɈ ǯǤǵק ǵВֿ Ʋᶮ ̝ǵВֿ σƲǑ˛ǋǵ

ǵ ǯɅɶȽǵȵȥȠǱǰƲ ƵǱ֝ȑ Ȇș ǪǭǋȒƳẎ ṑ ǮǶƲἶКǲϼᾚ ἶ

ƼẎ ṑ ֻȹɱȽɶƽș ǞǭƲȠȶȠḢǵȦȠɫȼɩ ǵҲ ǯɠɅɩ

șƲʴᶮ ἶ Ẏ ǯȉӲҘǞǭ ȈǭǋȒƳ 

ǯȦȠɫȼɩǵ ǮǶƲNASAƲJPLƲȱɫɧɇ″ ẎἶƲJAXAƲ ⅍Ʋ ˬẎἶƲ׀

֦ᾶẎἶƲ ӔẎἶ ֺ ǲЋ ɅɶȽș ͑ǞƲ ȦȠɫȼɩǵɠɅɩǵ ǯ ș

ǪǭǋȒƳȅǦ JAXAǯ ESAǵѧǵ ȦȠɫȼɩ ᾑВֿ ɝɁȵɥɱǮǉȒEarth CARE șƲ

ᶮ ӲҘ̱ѰǮ ǞǭǋȒƳ 

 

 ֻҘἶѝ  
ֻҘἶ ǮǶƲ ɵȵɝɣɪɶȵɥɱɵὕ ǵ Ǳ ֻǵǦȈƲˍ ɕɧȸɜɇɁ

ȭǯ Ι ɕɧȸɜș ǞǦƳᶮ H- modeɭɶȭȵɥɁɕǵВσ Ʋᶮ Ḹ ͬș ȈǦƳ

ɦɶɫɁɏ ἶ̝Ǯǵ ǵ ǲ̗ ʦ 2016₴↓Ǯ 12ᶥ ǯǱȒ Ʋ ᶮ ˧ Ʋἶ

ɆɪɶɉɱȮǲȉ Ǟǭ֝ȑ ȚǮǋȒƳɓɧɱȷCNRSɵɕɫɲȟɱȷẎἶ ᷀Ƞȭȷɵɜɩȹ

ȢɤẎἶ ɵẎ Ẏἶɵ ֻ ἶ ǯВֿǞƲ ˽ᶮ LIA336ș ǞƲВֿ

ǯǞǭ ᵣ Вֿ ̗ ֗Ǻ S. Benkadda)ǞƲᶮ ǯǞǭǵ șʣǙǭǋȒƳʺ℅ ȹ

ɱȽɶǒȐ ᾽ǞǦἶВȹɱȽɶƼ̗ ɕɧȸɜ ȹɱȽɶƽșˉẎКǲ ǞƲἶКẆɵ

ᶮКẆǵɕɧȸɜˍ ἶƲɕɧȸɜꜘ ἶƲὕ Ʋɕɧȸɜӣἶȋ ҍ Ʋ

ἶ ǯǯȉǲ ș ȈǭǋȒƳǚǵ ҲǶƲ Ǔᶮǵ șʺᾚǞǦἶ ǵẎḌɕɫ

ȶȥȭɆƼ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶȭ ƽǯǞǭ ǋ ͔ș♬Ʋ ɫɶ

ɇɜɁɕ 2014ǵЋᶮ 11̏ǲ ǷȓǭǋȒƳ ǲƲUCSD, Max- Planck- Institute for Plasma Physics, 

University Warwick ǯǵẎἶ Ӳὑȋἶ ˧ ӲὑșϷǲƲ ǵ̈ ș ǞǭВֿ ș

ǋ șʣǙǦƳȅǦƲʴᶮǵ ǯǶ ʴ joint data analysis ɭɶȭȵɥɁɕșὕ ǞƲВֿ

ɅɶȽ ƲВֿ Ḧ ̸ ș ǪǦƳǚȓȐǵ ҲǶƲᶮ ǲ ǋ ͔ș♬Ǧ ǵὕ ǲ Ǔ

ǪǦƳ ֻ ἶ ȋ ԍἧҘ ǯǵВֿ Ҳș ǞǭƲǚȓȅǮ֝ȑ Ț

ǮǔǦˍ ș ֻɕɧȸɜǵ ǟ Ȉ ǿǯ ǠȒ֝ȑ Ȇș ǪǭǋȒƳǚȓȅǮƲ

ˍ ǓҤ ǠȒ⁄ ȐǕ ǵ ȋ ר ɕɧȸɜ Hɠɶɇ ǲ Ȓʴ ǵὕ ș
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ȐǒǲǠȒǱǰ ǠȀǔ șǉǙǭǋȒƳꜘ Ҙἶ Ǯ ș ǞƲЋᶮƲЋʫ ǵꜘ ɵ

ǲⅎǖ͑ǞǭǋȒƳ 

 

 

 

 

 

 

 

 

 

ɕɧȸɜҘἶ ȹɱȽɶǶꜘ Ҙἶ Вֿ ǲқǏǭ ֻѝ ǲǑǋǭĞ֙ ׄ

ḌВֿ Ğș᾽ ǞǭǋȒƳǚǵВֿ Ҳ ǶẆ Ỗᴣ ׀12 ƲК Ỗᴣ ׀8 ǒȐ ǜ

ȓƲẆ ỖᴣǓȱɶɅȡɋɶȽɶșҵȈȒĞQUESTὕ ̝ ĞǲȏǪǭ ᵣǜȓǭǋȒǵǓ ⱪǮ

ǉȒƳ2014₴↓ȉ╠ǔ ǔƲ ֻ 6ȹɱȽɶǵǍǨƲ ẎἶǯĞȹɱȽɶ ҲĞș᾽

Ʋ ɏɭɶ Ẏ ș ǋǭQUESTǮ 66KAǵ Ҳǲ ҚǠȒ ș ǙǦƳʝ ᶮ

ҲǯǞǭǶ Кᶮ ̝ș ᶮ˲ ș↔ ǯǞǭɦɶɫɁɏ ᶮ ʴᶮ ǒȐȉ֓қ

șҹȑƲȭȦȷɆɕɫȶȥȭɆǵ ǵׇװƲ˹♥ǵ ș ȐǒǲǠȒ Ҳș ǪǭǋȒƳȅǦ

ἶ ӲҘ˗ ƲˉẎǯɕɨɱȷɆɱẎἶǯǵ ǵ ᾯ ˧ ӲὑƲ֙ ׄḌВֿ Ʋꜘ ᶮ

ӓ Ǳǰǵ Ȇș ǞǦᶮ ɕɫȶȥȭɆ ׀ QUEST- NSTX- U Вֿ ƼQUESTǲǑ

ǘȒCHIș ǋǦȻɪɌȢɇǱǞǵɕɧȸɜ ǨʣǙƽ ̈ ɭȵɱɆɱẎἶ ɧɜɱӵṲ ș

ỒǞǦƳǚȓǲǶ ᶮȦɋɩȬɶ ȉ˔ ș ǪǭǋȒƳ 
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 Вֿѫ ɵВֿ  
Вֿѫ ɵВֿ ǵ ѝ ǯǞǭƼ᷂ ṑƽƲƼ ֻҘἶƽƲƼ ȦɋɩȬɶҘἶƽǵʢǫ

ș ὑǞƲᶤǫǵ ȆǯǞǭ֓қ Ǔʺ̱ǯǱǪǭ ș ǍƼʝ ƽƲǉȐǒǟȈ

ǯǞǭǵ ș ὑǞƲǤǵ ǲ Ǟǭ֓қ șҹȒƼ ὑ ƽƲǜȐǲ 2011₴↓ǒȐ Ồ

ǜȓǦẆᶮ˲ ș̈ ǯǠȒВֿ Ƽᶮ ӓ ƽƲ֗ǺƲ Ǳ ǵȉǯǲ̔ ǜȓ

ρǜȓǦƼ ̝ƽșὕ ǠȒƳ 

ֺ ȆǲᾍǞƲ șЋᶮЏҹǲȏȑҹ ǞƲ ₴ʝ↓ ǒȓȒВֿѫ ɵВֿ Ỗᴣ̝Ʋ

ᵣỖᴣ̝ǲȏȒ ˔ǱȐǺǲֺɄɶɜǿǵב ѝǵ ὑș ǭǚȓȐǓὕ ǜȓǭǋȒƳ

ǲǶƲ ̏ ǯ֓қ˲ ǵ ș ǠƳȅǦƲ șǋǖǫǒ֝ȑʣǙƲǤǵ ș ǠƳ2014

₴↓ɵ2015₴↓ǵЋ ƲǑȏǺƲ Вֿѫ ɵВֿ Ỗᴣ̝ɨȷɆǶ 6 1 3 ǲ

ǠȒƳ ǵ ǶƲ Ǔ ǠȒѩ ƲВֿѫ Вֿ Ḹף 18ֵɵ19ֵǲ ǜȓ

ȒƳ 

ף əɶɞɘɶȶ 
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 ► ₴↓ǲǑǘȒὕ  

¶Вֿѫ ɵВֿ ǵ  
Вֿѫ ɵВֿ ǲǑǘȒ 4ǫǵ ǵ̏ ǯƲ֓қǞǦВֿ ǵǵȀ˲ ǵ Ƴ 

 

¶ ̝̏  
Вֿѫ Вֿ ș ǞǭƲꜘ Ҙἶ Ǯ σǜȓȒ ̝ǲǑǘȒ ǯƲ֓қ ǵ

Ƴ 

 

  

2010 2011 2012 2013 2014 2015
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14 15 12 10 9 11
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¶ Ḹף  
₴ ǜȓȒƲВֿѫ ɵВֿ Ḹף ǲ ǜȓȒƲ ǲ ǠȒ► ₴↓Кǵ

ǯ ǵ Ƴ 
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 Вֿѫ ɵВֿ ǵ  
ʺǱ ǵ ș ǠƳ 

׀ 2014₴↓  

ӳῚǮǵ

șѫ ǞǦ

ǵ ᷂

ὑǲ ǠȒ  

 ӳῚḢǲǑǘȒӔẎ ˡ ₑⱦ ǵ Ὶ▌ӓ ǮǉȒ șѫ Ǟ

Ǧ ǵ˗ ӓș ǞƲ ⅍ Ǯ ǜȓǦ ΙɠɅ

ɩ(MOVE/MRI.COM)ǵ₳᷈ Ιǵ ș ǋǭ ǵȦɋɩȬɶɛɄɱȵɡ

ɩș ǞǦƳ ḢǲȏǪǭǶƲ ǵ ẀҲǲқǏƲ ǵӳӔẀҲǵ◙ ș

ǠȒⱳ ǓǉȒ˗ǓȖǒǪǦƳ 

ᾍ ʝѝ

ǯ ˘ѝ

ǵ  

 ᾍ ῤǒȐ ЊǞ șӔʣǠȒᾍ ǵ ǲǫǋǭǶ ǧ ὑ Ǳ

ǓǱǖƲ ƵǱ Ǔ ᴸǜȓǭǋȒǵǓ ǮǉȒƳǚȓǶᾍ ǵ

ẀҲǓẎǔǋǚǯǯƲǤǵẀҲș ǏȒ Ǔὕ ǮǔǱǋǦȈǮǉȒƳǚǵ

ǮǶɪɶȾȳȢɆǒȐ 200kmǵ ᶪǵ ș ǋ ѝ Ǯ Ǯ

ǔȒ ǵɅɶȽ ǯƲ ɪɶȾ ḢǮǵ ǵ͜ ǲȏȒ

șὕ ǞǦƳ ɪɶȾǲȏȒ ɅɶȽǶƲЋ̱ǯǞǭ ҲɏȽɶ

ɱș ǏȒ˗ǓȖǒǪǦǓƲɅɶȽы ǲ Ǔǉȑ ⁪ǓẎǔǖǱȒ˗ǓȖǒǪ

ǦƳ 

ʣ ֻȦɋɩ

Ȭɶɓȟɶɞǵ

 

 П ֯ ȦɋɩȬɶ ǲ ǞǭƲʝǫǵ ̱ǲ ʝḨǵ ʣ Ҙ ȵ

ȷɄɞǵ ǶȂȃ ǜȓǭǋȒƳǚȓǲᾍǞǭȏȑӋ ǱȦɋɩȬɶ֝♬ș

ǞǦʝǫǵ ̱ǲ ḨƲǜȐǲẐ ϽɏɋɩƲ Ҙ ȉ ǜȓȒ

ǱȠȢɅȡȠǲḨǬǖ ʣ ֻȦɋɩȬɶɓȟɶɞǲǶẎǔǱ֯ ǓǉȑƲר

Ǳ ᾍ ǮǉȒƳǚǵ ̝ǵ ǮǶƲȠɟɨȩƲɓɧɱȷǵ ș

ǞƲᶮ ɭɶȭȵɥɁɕǯǞǭ 2014₴ 12 19Ӈ20 ǲὕ ǞǦƳ֓қ Ƕ

2014 ₴↓Вֿѫ ɵВֿ ǵ ὑ Ƽ ȦɋɩȬɶ֝♬ǵǦȈǵ Ḍ

ǲ ǠȒ ƽǲ֓қǞǦВֿ ǓʴⱲǮƲ ʣ ֻȦɋɩȬɶɓ

ȟɶɞǵ ǲ ȖȒ ὕ Ʋ ֗Ǻ ΙȵɝɣɪɶȵɥɱǲȏȑƲḨ

ɵὕ Ǳ ǲ ǠȒЋ 19̏ǵ ǵ Ǔ ȖȓǦƳ 

ǯ Ҳ

șדȇ

ר ẉ ̱

ΙɠɅɩǵ  

 ˉ″Ẏἶꜘ Ҙἶ ǮǶƲ ȦɋɩȬɶșѫ ǠȒǦȈǵ ֻ Ǳ ʣ

ǵὕ ӓș ǞǭǋȒƳǤǵʴ Ҙ ɵ Ҙ ɵ ǯǋǪǦ

ȦɋɩȬɶ ș ֻ ǒǫҧ ǲѫ ǠȒǦȈǵ Ḍ ̱֗Ǻ

ΉƵǵ ǵ Ǔ ȈȐȓǭǋȒƳǚǵȏǍǱ ֻ ȵȷɄɞǵ

ǲǉǦǪǭ șדȇẉ ̱ǯ Ω̲◐ ș ǫ ǵ ˛̸ Ƕ

Ǳ ˗ ǮǉȒƳ ǮǶƲ Ω̲◐ ș ǲ ǮǔȒ

ἧǲǑǘȒ ר Ǳ Ιȵɝɣɪɶȵɥɱ ǵ ș ǯǞƲ ̈

ǵ ȮɩɶɕǮ ǞǦ ἧǲǑǘȒ Ǟǋ Ι ǮǉȒ

ἧǲǑǘȒ ̱ȻɩɎɶ֗Ǻ ǵ șʴⱲǲ șὕ ǞǦƳ 

ᾍ ῤǒȐ

ῇ֥ ǲ

ǒǘǭǵ

ṑɠɉȽɨɱȮ  

 ȵɈ ǯ șǫǱǖ▄Kʝǵ ǯǞǭǵᾍ ῤǲ ǞƲ ȵɈ ǒȐ

ǜȓǭǖȒẎ ǵ̭Ṋѝ ș ǏȒǚǯș ǯǞǭƲᾍ ῤ ǲ

ǑǘȒ ɵṊѝǵ ὑșὕ ǞǦƳȅǦƲ ῬǮǵᾍ ѝ ǵẀҲș

ǏȒǦȈǲƲ ῬǯǤǵӳζᾍῚǵ Ῥǲ ̬ ș ǞƲh Ῥ ǵ ̬⁪ș

ὑǞǦƳǜȐǲƲ - Ῥ ǵɓȥɨɶƼǑǲȏǍǠ▄( )ș ǋƲ ῬǒȐ

ῚὫȑǵɓȥɨɶ ʣǵ ῁ ș ὑǞǦƳ ǵɅɶȽ ǒȐƲ Ẁ

ҲǯẎǔǱ ẀҲǲǶƲ Ǔ ȐȓǦƳ 

Ҳ̟ ș ǋ

Ǧ Ҙ

ǵ  

 ǵȷɆȫɡȷɄȡɁȭӓǶק ɕɧȸɜǵѰⱣȋȱȠɕɧȸɜǵ ǟ

Ȉǲ Ǳ☻Ҋș ǟȒǦȈƲɕɧȸɜǲȏȒ ǵȷɆȫɡȷɄȡɁȭӓǵ

ǵԍᶦǯɕɧȸɜ ǟ Ȉǿǵ◙ ș ȐǒǲǠȒǵǶלҵǵ ǮǉȒƳ 

 ˹₴↓ǶƲ ș ǟǭ ǜȓǦƼ Ҳ̟ ș ǋǦ Ҙ ǵ֯

ӓ ƽșꜘ ǞƲLHDǵɕɧȸɜὕ ǲ ǞƲ Ҙ ș ȐǒǲǞǦʣǮƲ

Ҙ Ǔ Ҳ ǲʦǏȒ◙ ș ȀȒ ǿǯ ᾽ǜǢǦƳ˹ ᶥѧȈǭ

ǜȓǦȷɆȫɡȷɄȡɁȭӓǲȏȒᶥ ǵ ₡ǲ▌ǋ ǵ ǶẎǔǱ

ǮǉȒƳ ǶNature Communications, 6 (2015) 5816 ǲǭ ǜȓȒ ᶮ
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ǲȉ ǖ ͔ǜȓǦƳǚǵǦȈ ֻ ἶ ǯˉ″ẎἶǯǵВֿ ǯǞǭ

̝ Ǔ ȖȓǦƳ 

http: //www.kyushu- u.ac.jp/pressrelease/2015/2015_01_08.pdf  

ʣ ẎḌ

ʢ ◐ȹɝȳɔ

̱ ǵ

▌↓ǲ ǠȒ

 

 ˉ″ẎἶǲǑǋǭ ʴǵ ̱╛ ʣ Ҙ ȷɄɶȵɥɱǵ ǲ

ǞƲ ̈ Ǔ Ҙἶ ǉȒǋǶ Ҙἶ ǲ ◐╛ǑȏǺ ᾋ ș Ȉ

ǦƲȶɡȯɁɆ ɔɨɁȶ ╛ǵȹɝȳɔ ̱ǵ ꜘ ș ȀǦƳ Ǯᾍ

ǯǠȒ ̱Ƕʢ ◐ǵ ̱ ǮƲ ǵ̬ ǲ Ʋ3 ǲẐ ɏɋɩș

ǠȒ ̱╛ȦɋɩȬɶȷɄɶȵɥɱǮǉȒƳѧ ɓɫɶǲȏȑƲ șד

ȇǠȀǭǵ Ʋ ҘƲɔɨɁȶ ǲᾍǠȒ Ǚ▌↓Ʋ ʴǵꜘ Ʋᶭ ק

Ǳǰș ǞǭƲѧ ᾋ ș Ҙἶ ǲ ὑǞƲǤȓșѧ ᾋ ǯǞǦ

ȉǵǮǉȒƳ ̱ ǵ ǲ ʤ ǵ ǑȏǺ ǲᾍǠȒ ꜘ

ș ȀƲɓȡɶȶɑɨɄȡǑȏǺ ǵⱳ Ǳ ѝș ȐǒǲǞǦƳ 

Ͻɵɝɨ ɵɜȢ

ȭɫ ș ǋǦ

ɵ ɠ

Ʌɩǵ ǯǤ

ǵꜘ ǲ ǠȒ

 

 ꜘ Ҙἶ Вֿ ǵ ὑ ǯǞǭǶƲ̀ ѝ ș ǠȒⅎ ǱɄɶɜș

ǨʣǙȒ ǦǱ ȆǮǉȒƳϽɵ ș ǋǦ ǶƲ ὑᾍ ǲ ˍșʦǏ

ǡǲ Ҳɵ ҲǯǋǪǦᾯ Ǳ șᾍ ǯǮǔƲ ὑǜȓȒᾯ Ḹș ǋ

ǭẎḢǵȾȢɈɝɁȭȷș ǠȒ Ǳ ǯǱǪǭǋȒƳ ɪɶȾȋɧȢ

ȾǲȏȒ ȋȦȠɫȼɩǵ Ʋ ǲ̢Ǎ ˍǲȏȒ ʣ Ʋ᷂

ƲɕɧȸɜǮǵ ˍ Ǳǰꜘ ѝ ǶẉΉǲ֗ǽƳ ǯǞǭƲ֚ᾑǵ

ʥ ǵѫ Ʋ̬ ὑǲȏȒ ѝ ӓǱǰƲ ǦǱ ȆǓ ȈȐȓǭǋ

ȒƳВֿ ǵ ǶƲ6 ǲ σǜȓǦᶮ ̝ 20th Topical Conference on 

High- Temperature Plasma Diagnostics Ǯ ǜȓƲἶ ǲ ǵ

ǯǞǭ ǜȓǦƳⱲ ᶫ Ǯ ǋȐȓȒɄɱɕɪɶɆ ș ǋǦɕɧȸɜ Ҳ

ƲȅǦ ɝɨ ў ᶅǲȏȒ ר ɓȡɩȽǵ ǱǰƲὕ Ʋ

ǯȉǲѝ ș ǞǦ Ʋ Ǔ ȖȓǦƳ 

1)  MISHRA, Kishore, et al. Thermal imaging of plasma with a  phased array 

antenna in QUEST. Review of Scientifi c Inst ruments, 2014, 85.11: 

11E808. 

2)  IDEI, H., et al. Adaptive array technique for differentia l - phase 

reflectometry in QUEST . Review of Scientific Instruments, 2014, 85.11: 

11D842. 

ɔɨɵȷɩɟȢȩ

ǵᶥ ǲ◙ ș

ʦǏȒᾍ

Ḣǵ ṑ 

 ᾍ Ḣș ǞǦ ֿӓɠɅɩǮǉȒꜘ Ҙἶ ǵ DREAMS_Mș ǋ

ǭƲɔɨǑȏǺȷɩɟȢȩǵᶥ ǯ ṑǯǵ ͜ș ȀǦƳǤǵ Ʋ

ǯ 200m ǯǵ ͜ ǵѝ⁹ǓƲ ǲὰῇ ǲǑǋǭ Ǳ ǵ Ǔ♬

ȐȓǦƳǚǵ ș ǋȒ˗ǮƲɔɨǵ˔ ǵ ὑǓ ♅ǮǔȒǚǯǓȖǒ

ǪǦƳ 

AlN ӓ ӭᾚ

̱ǵḨ ̸ ǯ

ǵ Ҙ

ἶ  

 ӓ ӭᾚ̱ǵ AlNḨ ǵ̸ ș ᾍ ǲƲ ι ȦɒȽȫȵɡɩ

(MOVPE )ǲȏȒ ǵ ƲȅǦ ̬Ὥ↓ǵ̭ ș ǯǞǦ Ǯǉ

ȒƳ► ș ǋǦɅɎȢȷǵꜘ ͈ǯǞǭƲ ἧ Ҥ ֗Ǻ LEDșѫ ǞǦ

ẆϽ Ǔ ǙȐȓȒƳǚǵϽ ǮǶ AlGaN ǵ șѰⱣǠȒǚǯǮƲӴ

ϽǵȆǮǱǖƲȷɘȭɆɩ₦ǵ ȉ֯ Ǳ Ͻ Ǔר ♅ǮǔȒƳǚǵ

ǵ ǲׄǘǭƲ ǮǶƲḨ ǯǞǭѫ ǠȒ AIN Ӵ ǵ ᴜ ǒș

ǠƳ ̈ Ǯ̸ ǞǦ AIN/¿- Al2O3ɄɱɕɪɶɆǵ X ǲȏȒ șὕ

ǞƲȐǢȚ ̬Ʋћ ̬Ὥ↓șǤȓǥȓ ȉȒ˗ǓǮǔǦƳȅǦƲˉ″Ẏἶ

ǮǶƲAIN/¿- Al2O3ɄɱɕɪɶɆș ǋǦ AIN- 3SG ș ǪǦƳǤǵ ǵ

ἧ ⱨ ǲȏȒ ϑǲȏȑƲԌ Ǔ ǞǭǋȒ ἧș ǏȒ˗ǓǮ

ǔǦƳ ǮǶƲɄɱɕɪɶɆǵҧ ǓǱǒǪǦ˗ǓƲǚǵ ǒȐѨ ǞƲ

ѧ ǵɟɩɆɎɁȭǵ ѰǠȒⱳ ǵǉȒ˗ǓȖǒǪǦƳ 

׀ 2015₴↓  

ɜȢȭɫ

ᶅǒȐ♬ȐȓȒ

 ɕɧȸɜˍ ǵẉ ֿ ǯǞǭɜȢȭɫ ק ȱɞșꜘ ǞǦɇɁ

ɕɧɶ ˍ ǵ ș ǪǭǋȒƳɇɁɕɧɶȵɓɆǵק ↓ǯ ѝ Ƕ
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Ẏ ɅɶȽș

ǋǦˍ ɕɧ

ȸɜǵ ר ї

ǵ  

ɆɪɶɇȨɓǵ ͜ǯǱǪǭǑȑƲ̱ ǵ ǋ ș ǏȒ ǲ ѝ șʣǙ

Ȓǯ ↓ǓʤǓȒ˗Ǔ ꜠ǜȓǭǋǦǓƲ ѝ șʣǙǭȉ ї₳᷈ΙǶ

Ȃȃ Ιș Ǡ˗Ǔ ȐǒǯǱǪǦƳǚȓǲȏȑɇɁɕɧɶȵɓɆ ǵ ⁪₦ǲǶ

ș Ǎⱳ ǓǉȒǓƲ Ǳ ǋ ǵ ѵ ș ǲ ȈȒ˗ǓǮǔ

ȒƳ 

QUESTȷȭɪȢɕ

Ȩɓ῁ǲǑǘȒ

ԍἧᾯ ǲ

ׄǘǦ Ẇ₲

ѝϽᶅǵ  

 Ɇȩɜȭɓ█ɧȷ▄ɜṑ ǵ ǋǦ ḹ ǲǑǘȒʴרԍἧǵᾯ ǵ

ș ǪǭǋȒƳ ḹʴǵ Ͻ ǵȺɶɜɱѝ șѫ ǠȒǚǯǮƲ֞ ҲѝϽ Ӵ

Ǯԍἧ Ͻ ǵᾯ ș ǍǯǋǍ ǦǱ ș ǞѝϽᶅșѰ̸Ǟ QUEST

ǲ ǞǦƳ♫ ǵ֞Ҳ ѝϽǲɆɠȮɧɓȡɶș ȆֻȖǢǦ ǮǶ ȵɓ

Ɇǵ ѝ Ƕᶩ ǮǉǪǦǓƲ ǲȏȑƲᾯ Ǳ ȵɓɆǯɇɁɕɧɶ

ⅎǓȑǓ ͔֯ ǮǉȒ˗Ǔ ȐǒǲǱǪǦƳԍἧǵὭ↓ȋ ↓Ǔ ǮǔȓǷṑ

῁ǵȢȨɱ ȓḹǵ ◐ ǵ Ǔ ᾽ǠȒǯ ♅ǜȓȒƳ 

ȦɋɩȬɶ

֝♬ǵǦȈǵ

Ḍ ǲ

ǠȒ  

 П ֯ ȦɋɩȬɶ ǲ ǞǭƲʝǫǵ ̱ǲ ʝḨǵ ʣ Ҙ ȵ

ȷɄɞǵ ǶȂȃ ǜȓǭǋȒƳǚȓǲᾍǞǭȏȑӋ ǱȦɋɩȬɶ֝♬ș

ǞǦʝǫǵ ̱ǲ ḨƲǜȐǲẐ ϽɏɋɩƲ Ҙ ȉ ǜȓȒ

ǱȠȢɅȡȠǲḨǬǖ ʣ ֻȦɋɩȬɶɓȟɶɞǲǶẎǔǱ֯ ǓǉȑƲר

ǵ Ƕ 2015₴↓ꜘ Ҙἶ Вֿ ǵ ὑ ǯǞǭὕ ǜȓǦƳǚ

ǵ ǵ ǯǞǭᶮ ɭɶȭȵɥɁɕƼ ʣ ֻȦɋɩȬɶɓȟɶɞǵ ƽș

2015₴ 12 7Ӈ8 ǲ σǜȓǦƳ֓қ ǶВֿ șʴⱲǲƲ ẆǒȐȢȬɨ

ȷƲɅɱɜɶȭƲʴᶮƲ ᶮƲְ ǵ Ǳ׀ ș ♅ǞǭƲ ʣ ֻȦɋɩȬ

ɶɓȟɶɞǵ ǲ ȖȒ ὕ Ʋ ֗Ǻ Ιȵɝɣɪɶȵɥɱǲ ǠȒ

Ḩ ɵὕ Ǳ Ћ 19̏Ǔ ȖȓǦƳ 

̱╛ ʣ Ҙ

ȵȷɄɞǵ

̱Ҙἶר

͔ǵǦȈǵ CFD

 

 ˉ″Ẏἶꜘ Ҙἶ ǮǶƲ ȦɋɩȬɶșѫ ǠȒǦȈǵ ֻ Ǳ ʣ

ǵὕ ӓș ǞǭƲ Ḍ ̱֗ǺΉƵǵ ǵ Ǔ ȈȐ

ȓǭǋȒƳǚǵȏǍǱ ֻ ȵȷɄɞǵ ǲǉǦǪǭƲ șדȇẉ

̱ǯ Ω̲◐ ș ǫ ǵ ˛̸ ǵ ͔ ǵ Ƕⱳ ǮǉȒƳ

ǮǶƲ ̱ǯ Ǯ ǜȓǦ ǲᾍǞǭƲ ɵ ɵ Ǳǰǵ ̱ ș

↓ǲ˔ ǮǔȒẉ CFD ǵ ǞǭǋȒƳȅǦƲ ǲǫǋǭᶮ

ӓ Вֿ ƼCFD prediction of unsteady aerodynamic and hydrodynamic 

performances of floating offshore wind turbine ƽǯǞǭƲʴᶮʣ ˧ ẎἶǱ

ǰǯᶮ Вֿ șὕ ǞǦƳ 

AlN ӓ ӭᾚ

̱ǵḨ ̸ ǯ

ǵ Ҙ

ἶ  

 ӓ ӭᾚ̱ AlN ǵ ș ǯǞǦ ǮǉȒƳ► ș ǋ

ǦɅɎȢȷǵꜘ ͈ǯǞǭƲ ἧ Ҥ ֗Ǻ LEDșѫ ǞǦ ẆϽ Ǔ Ǚ

ȐȓȒƳȅǦƲ ʫ̈ɏɭɶɅɎȢȷ ǯǞǭȉ ♅ǜȓǭǋȒƳ ǮǶƲ

ɅɎȢȷᴜ ǵ AlNḨ ǵ ș Ǟ ȈǭǋȒƳЕ̱ ǲǶƲ(1) ȳɓȟȢȠḨ

ʣǲ ι (MOVPE)ǲȏȑḭ ǞǦ AlN ș 1600ħ

ы Ǟǭ ̬Ὥ↓ș̭ ӓǞƲ(2) ɍȢɇɧȢɇ (HVPE) ǉȒǋǶᶭ

̱Ȼɶȷ (3SG) ǲȏȑǤǵ ᴜ ӓ ʣǲԌ șḭ ǠȒƳ(1) ǑȏǺ

(2) ǵ HVPEșʢὁ ̈ ǓƲ(2) ǵ 3SGșὲ′ Кʫ ˲ Ǔ ►ǞǦƳ

2015₴↓ǵ ǲȏȑƲ(1) ǵḨ ʣǲ 3SG Ǯ AlNșḭ ǠȒ ǵ ᶭ

ǵɨȠɩȽȢɞ όǲ ҚǞǦƳ ᶭ ◐ ǵɨȠɩȽȢɞẀӓșḨ

ǲƲɓȡɶɇɎɁȭș ǘǱǓȐ ̏ǵ ӓș ǍǚǯǓǮǔȒȏǍǲǱǪ

ǦƳ 

[ ]  

Y. Kangawa, A. Kusaba, H. Sumiyoshi, H. Miyake, M. Bockowski, K. Kakimoto, 

Appl. Phys. Express 8, 065601, 2015.  

ἧ ⱨ ǲȏ

ȒȾȢɢɠɱɇ

ӭᾚ̱ǵ

ǵ όǯ Ҙ

ȾȢɢɠɱɇǑȏǺ ӓȪɨȤɞӭᾚ̱Ƕ ȋ șǞǵǗɭȢɇȬɡɁ

ɕǵӭᾚ̱ǮǉȑƲᾛḌǮ ҧ ǵ Ҙ ἧǓὕ ǠȒƳǞǒǞǚȓȐǵӭᾚ̱ǵ

Ҙ ἧǲǶƲ ǵ ǋƲὈЋרǵ ǋ Ǔⱳ ʥ֯ ǮǉȒƳ Вֿ ǵ

ǶƲȾȢɢɠɱɇȋ ӓȪɨȤɞǵ ș ἧ ⱨ ƲȦɁȿɒɁɆ
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ἧ ǯǵר

ǲ ǠȒ  

Ǯ όǠȒǚǯǮƲ ǵ ș ǠȒǚǯƳǜȐǲ ʣǲ Ҙ ἧ

ș̸ ǞƲ Ǔ ἧ ◙ǲ֗ȃǠר ș ȐǒǲǠȒǚǯǲǉȒƳВֿ

ǲȏǪǭƲȾȢɢɠɱɇ ǑȏǺ ӓȪɨȤɞ ǵ ǵֿὑș ȈȒǓ

ǮǔƲ̯ ẎἶǮǶƲȾȢɢɠɱɇǑȏǺ ӓȪɨȤɞӭᾚ̱ǵ Ҙ ἧș̸ Ǯ

ǔȒȏǍǲǱǪǦƳ 

ɵȦȠɫȼɩǵ

ᾚїǵר

ǦȈǵ ɵ

ɠɅɨɱȮɅɶ

Ƚ ǵ

↓ӓ 

᷂ ǯ ΙɠɅɩǵ ǵ ș ǞƲ ἭǵɅɶȽ ǯ

ǤǚǒȐ♬ȐȓȒɕɫȾȭɆǵ ǯ ǒǫ ↓Ǳ ǵ ǦǱ

ș ǯǞǦВֿ șὕ ǞǦƳ ɇɁɕɧɶ ș ǫ ɪɶȾɕɫ

ȾȭɆǵ᷂ʣ ȵȷɄɞǯǞǭǵȤȢɱɇɕɫɓȟȢɧǵ ↓ӓǯ ӓ

ǵ Ʋ ɪɶȾǯɧȢȾᾍ ᶷǒȐ ῁ᶷǲ ЊǠȒ Ʋ ɧȢ

Ⱦǯ᷂ʣɧȢȾǵ ǲ ǱȦȠɫȼɩǵϽἶ ǵɠɅɩר Ʋ ΒɠɅɩǲ

ǑǘȒȦȠɫȼɩǵ ⱨ ȋ ǵ ɅɶȽѫ ǲȏȒ ǲẎǔ

Ǳ ᾽ǓǉǪǦƳ 

ȵɈ Ḣ

ǲǑǘȒ ⅝ṑ

῁ǵ Ṋ

 

ȵɈ ǵḭ ǶƲ ƵǱ ȷȯɶɩǵ ɵ ɵӓἶ ֻ

ǵ◙ ș֞ǘȒƳⱨ ǯǞǭǵ (Fe)ȋˡ (Zn)ǵ⅝ ḭ ǒȐ ȋ

⅝῁ ǿП ӓǶƲ ӳ ǮǶẎ șʣᶥǪǭǑȑƲ ȵɈ

ǵḭ ǶӔ Ẑ₳ ǵⱨ ǵ Ǳ ǵ ǫǯȆȐȓȒƳ 

Ʌ

ɶȽǯ᷂

ɅɶȽș

ֻ ǲѫ ǞǦ

ǵ  

Ћ ȋⅎǋ Ḣșᾍ ǯǞǭ ǵ ȋ ⱨ șר ȐǒǲǠȒ˗ș

ǯǞǭƲ ǵ ɪɶȾɵɧȢȾɵ ẆȳȤɱȾșדȇ᷂ ǯƲ

ǹȅȖȑǵɅɶȽș ֻ ǲѫ ǞǦ ǵ șὕ ǞǦƳ2015₴ 8 ǵְ

˗͈ǑȏǺ ǞǦᾍ ר ǵ˗͈ǲǫǋǭƲǹȅȖȑ ֵɅɶȽȏǪǭ

ǵ ↓ɵ ♄Ǳǰș ὑǞƲCALIPSOǓֿ ѵǲ ǞǦ ἧǵάϽ

↓ǯǵ ͜ș ȀƲ▌ǋᾍ ǲǯȉǱǪǭ ǞǦǯ ǏȐȓȒ ǵ ̂

ǮǶƲ ᾛǜǋ ♄ǵ ǓẉǖƲ ǋάϽ ↓ș ǠϊׄǓǉȒǚǯǓ

ȖǒǪǦƳ 

Ħὕ Ḹף  
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 ᶮ ɵᶮКВֿ  
Вֿѫ ɵВֿ ƲǑȏǺƲ ˕ ș ǖƲВֿ ǵ Ƴ 

 

Ħˉ″ẎἶẎἶ ͔ ḸȵȷɄɞ 
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¶ ǵ Ẇ  
ꜘ Ҙἶ ǵ ǵƲ Ẇ ș ǠƳ 
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¶Ẇᶮ ǵ  
Ẇᶮ ǒȐǵ ǵ ș ǠƳ 

 

 

Ħ Ҳ  

Ħѩ˔ Ǯ̀ Ǔ ǲ ǞǭǋǦẆᶮ ǵ ǵ ǶדȈǱǋƳ 
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¶ ᷀  
Ẇᶮ ǒȐǵ ᷀ ǵ ș ǠƳ 

 

Ħ˗ҵᾯɅɶȽ 
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 ɵ ρǵѫ  
ǲǶƲ ǵ ϐ ǯƲЏ ɅɶȽɗɶȷǵ ș ǠȒƳ 

Ҳǲⱳ Ǳ ρƲ Ƕ ₴ǵ ș Ǟ ♬ǲҟҘǞǭǋȒƳֺ ⅍ǵẎḌ ˔ ș

♬ǞƲẎḌɕɫȶȥȭɆǲ̂ ǠȒ ɵ ρș ᾽ǜǢǭǋȒƳȅǦƲ ἶ Ҟ ǵ̀Ʋ

ǲǑǘȒ ѩɕɫȶȥȭɆƲẎἶВֿѫ ˲ǯǵ֙ ׄḌВֿ Ʋֺ ˕

♬ǲǑǘȒ֞ Ʋ ǒȐǵВֿ Ǳǰș Ǟǭ Ḩ ǵϹὕșᶫǪǭǋȒƳ 

ɅɶȽɗɶȷǶВֿ ǵȆǱȐǡƲẎ ˔ Ʋ ˔Ḹ ș ǞƲ ͜ șד

ȇ⁸ ǲᾍǞ ș ̝ ϷǞǭǋȒƳ 

Ħ 2015₴↓  

 ᶅҘἶὕ  
̂ Ǯǵ ̱Ҙἶȋ Ҳǵ Ʋ ʴɑɶȭɩȋ ȵȷɄɞǵ ʴǮǵ ҲȋѰⱣǵ

ǲѫ ǜȓǭǋȒƳ ǮǶ Ҙ ǵ ̱╛ Ʋ ɵ ǲ ǠȒВֿ Ǔ Ҙ

ǲὕ ǜȓǭǋȒƳ 

Ҳ  2014₴↓ 2015₴↓ 

̓ ǵ ι  
₴ ̓  

˲  

Вֿѫ  

К  

₴ ̓  

˲  

Вֿѫ  

К  

ἶК ˲К  223 9 229 30 

ᶮ Ẏἶ 403 341 305 251 

Џ Ẏἶ 8 8 0 0 

Ẏἶ 0 0 0 0 

ẎἶВֿѫ ˲ 0 0 0 0 

˲ Џ  8 8 0 0 

 45 0 0 0 

Ẇᶮ  0 0 0 0 

Ǥǵ̀ 0 0 0 0 

 687 366 534 281 

ϐ   73  52 

₴ Ҳ֯ a   1984  1944 

₴ Ҳ b = c + d + e   1464  1016 

Вֿѫ ǲ͑ǞǦ c   512  400 

Вֿѫ ̊Ẇǵ ǲ͑ǞǦ d   936  616 

Ʋ d ̊Ẇǵѫ ǲ͑ǞǦ   16  0 

Ħὕ Ḹף   
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 ɕɧȸɜṑ Ҙἶὕ QUEST 
ɕɧȸɜǵὑ₡ ǲ ǠȒ ɵ›ἶ șЋᶮВֿѫ ǯǞǭ᾽ Ʋ ǞǭǋȒƳ 

Ҳ  2014₴↓ 2015₴↓ 

̓ ǵ ι  
₴ ̓  

˲  

Вֿѫ  

К  

₴ ̓  

˲  

Вֿѫ  

К  

ἶК ˲К  2372 7 3120 0 

ᶮ Ẏἶ 199 199 214 214 

Џ Ẏἶ 45 45 70 70 

Ẏἶ 5 5 5 5 

ẎἶВֿѫ ˲ 74 74 30 30 

˲ Џ  15 15 10 10 

 0 0 0 0 

Ẇᶮ  61 61 88 88 

Ǥǵ̀ 2 2 0 0 

 2773 408 3537 417 

ϐ   70  60 

₴ Ҳ֯ a   1030  620 

₴ Ҳ b = c + d + e   724  377 

Вֿѫ ǲ͑ǞǦ c   724  377 

Вֿѫ ̊Ẇǵ ǲ͑ǞǦ d   0  0 

Ʋ d ̊Ẇǵѫ ǲ͑ǞǦ   0  0 

 

₴  

ר ɵ˔  ǵᾚЊ ӧЛ  

ӧЛ ₴  

2008₴ 3 31  Ɇȩɜȭǵὑ₡ ʫ  

ᾚЊ 1,377,070 
ᶮ ᵣ ˧̂ Ʋ ρ ᵣ  

Ǥǵ̀ ֻ ἶ ֙ ׄḌВֿ  К  
ᶮ  535,387 

Ǥǵ̀ 841,683 

48,624 2014₴↓  

Ħὕ Ḹף  
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 ͙Њʥ Ϸ ȵȷɄɞ ȦɋɩȬɶȢȨɱ  
ȽɱɅɞḌ 1MVқ ᶅƳɧȴɓȧɶɇ♥ ˍ(RBS)ƲPIXEǱǰǵѝ ֗Ǻ ȦɋɩȬɶȢȨɱ

ᾑ ș ǞƲɕɧȸɜᾍׄ ǵ ṥѝ ȋ ᾑ ωǵ ǲ ǋȒƳ 

Ҳ  2014₴↓ 2015₴↓ 

̓ ǵ ι  
₴ ̓  

˲  

Вֿѫ  

К  

₴ ̓  

˲  

Вֿѫ  

К  

ἶК ˲К  114 0 119 0 

ᶮ Ẏἶ 17 17 7 7 

Џ Ẏἶ 0 0 0 0 

Ẏἶ 0 0 0 0 

ẎἶВֿѫ ˲ 17 17 5 5 

˲ Џ  0 0 5 5 

 0 0 8 8 

Ẇᶮ  0 0 0 0 

Ǥǵ̀ 0 0 0 0 

 148 34 144 25 

ϐ   98  98 

₴ Ҳ֯ a   700  800 

₴ Ҳ b = c + d + e   689  790.5 

Вֿѫ ǲ͑ǞǦ c   245  337.5 

Вֿѫ ̊Ẇǵ ǲ͑ǞǦ d   444  453 

Ʋ d ̊Ẇǵѫ ǲ͑ǞǦ   0  0 

 

₴  

ר ɵ˔  ǵᾚЊ ӧЛ  

ӧЛ ₴  

  

ᾚЊ 250,000 
̭ȦɋɩȬɶǵ ȢȨɱǯʴרἧș ǞǦ ȢȨɱǯ

ǵ 2 ɑɶɞ ᾑǓ֯ ǱᶮКᴷʝǵ ᾑḹǮǉȒƳ К  
ᶮ  250,000 

Ǥǵ̀ 0 

5,000 
ɵ ᾶ̓ 5 Ʋʹ ̈ Ʋρᴜ

Њ 

Ħὕ Ḹף  

  



 ρǯЏ ɅɶȽɗɶȷ 

 

-  105 -  

 

 ᷂ Ẏ Ҳ ȵɝɣɪɶȵɥɱ ẎḌṑ ῁  
▌ ὡᾍ ǲ ǠȒ Ʋ ȋ ᶅǵ Ҙ ǲר ǠȒ ƲẎ ṑ ῁ǵ Ҳȋ ṑ

ǵ˔ ǲ ǠȒ Ʋ ҘȦɋɩȬɶǵѫ ǲ ǠȒ ǲ ǠȒƳ 

Ҳ  2014₴↓ 2015₴↓ 

̓ ǵ ι  
₴ ̓  

˲  

Вֿѫ  

К  

₴ ̓  

˲  

Вֿѫ  

К  

ἶК ˲К  511 92 448 19 

ᶮ Ẏἶ 18 18 0 0 

Џ Ẏἶ 0 0 0 0 

Ẏἶ 10 10 8 8 

ẎἶВֿѫ ˲ 47 47 0 0 

˲ Џ  31 0 0 0 

 125 0 58 0 

Ẇᶮ  0 0 0 0 

Ǥǵ̀ 0 0 0 0 

 742 167 514 27 

ϐ   74  85 

₴ Ҳ֯ a   2666  2666 

₴ Ҳ b = c + d + e   1999  2286.5 

Вֿѫ ǲ͑ǞǦ c   519  144 

Вֿѫ ̊Ẇǵ ǲ͑ǞǦ d   1480  2047.5 

Ʋ d ̊Ẇǵѫ ǲ͑ǞǦ   0  95 

Ħὕ Ḹף  

 ˍ ɕɧȸɜὕ (PANTA) 
PANTA(Plasma Assembly for Nonlinear Turbulence Analysis) ǲȏȒ ӓɕɧȸɜὕ ǲȏȑƲ

ɕɧȸɜˍ ǵḨ ș Ǎǚǯș ǯǠȒƳ 

Ҳ  2014₴↓ 2015₴↓ 

̓ ǵ ι  
₴ ̓  

˲  

Вֿѫ  

К  

₴ ̓  

˲  

Вֿѫ  

К  

ἶК ˲К  289 145 301 160 

ᶮ Ẏἶ 4 4 8 8 

Џ Ẏἶ 0 0 0 0 

Ẏἶ 45 45 40 40 

ẎἶВֿѫ ˲ 36 36 44 44 

˲ Џ  0 0 0 0 

 0 0 0 0 

Ẇᶮ  0 0 0 0 

Ǥǵ̀ 0 0 0 0 

 374 230 393 252 

ϐ   85  86 

₴ Ҳ֯ a   1280  1280 

₴ Ҳ b = c + d + e   1090  1106 

Вֿѫ ǲ͑ǞǦ c   456  482 

Вֿѫ ̊Ẇǵ ǲ͑ǞǦ d   622  592 

Ʋ d ̊Ẇǵѫ ǲ͑ǞǦ   12  32 

Ħὕ Ḹף  
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 Ϸ ѝ  
ǯ ▌↓ ǓɟȢɱǵ ǮƲ̂ι ǲ ֻ ◐ Ʋў Ʋ ы

PVD Ʋ ǜ ƲǤǵḹ ό Ʋ Ιȵɣɝɪɶȵɥɱ ǓǉȒƳ ֻ

ǵ ◐қ›ɵ▌↓ ͔ɵ ѝ ɵ ω ȅǮș ǍƳ 

Ҳ  2015₴↓ 

̓ ǵ ι  
₴ ̓  

˲  

Вֿѫ  

К  

ἶК ˲К  68 44 

ᶮ Ẏἶ 6 6 

Џ Ẏἶ 0 0 

Ẏἶ 12 12 

ẎἶВֿѫ ˲ 0 0 

˲ Џ  0 0 

 24 24 

Ẇᶮ  0 0 

Ǥǵ̀ 0 0 

 110 86 

ϐ   88 

₴ Ҳ֯ a   500 

₴ Ҳ b = c + d + e   440 

Вֿѫ ǲ͑ǞǦ c   284 

Вֿѫ ̊Ẇǵ ǲ͑ǞǦ d   140 

Ʋ d ̊Ẇǵѫ ǲ͑ǞǦ   16 

Ħὕ Ḹף  
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 ɅɶȽɗɶȷǵ̸ ɵЏ  
ɅɶȽɗɶȷǶʝ ǞǭǑȑƲȠȭȹȷɫȮǶ ǞǭǋǱǋǵǮƲВֿѫ ɵВֿ ǵѫ

̏ ǵўȑѝǘǶ ǪǭǋǱǋƳѫ ̏ Ǔ ǵȉǵǶƲȠȭȹȷ ǵ ȉǞǭǋǱǋƳ 

ɅɶȽɗɶȷ׀ Ḹǵ  Џ  
ѫ ̏  

2014₴↓ 2015₴↓ 

SPRINTARSǲȏȒЋ

ȦȠɫȼɩȵɝɣɪɶ

ȵɥɱɅɶȽɗɶȷ 

SPRINTARSǲȏȒ 1980₴ǒ

Ȑ ᷀ȅǮǵЋ ȦȠɫȼɩ

ȵɝɣɪɶȵɥɱǵ șЏ

ǞǭǋȒƳ 

ꜘ Ҙἶ ǵ

əɶɞɘɶȶʣ 
9703 6698 

SPRINTARSǲȏȒẎ

ȦȠɫȼɩ ˔  

SPRINTARSǲȏȒẎ ȦȠɫ

ȼɩǵ ˔ ș Џ Ǟ

ǭǋȒƳẏ ˔Ḹ Ʋ Ǯ

ȉⅎǖѫ ǜȓǭǋȒƳ 

ꜘ Ҙἶ ǵ

əɶɞɘɶȶʣ 
6964737 5079642 

ɪɶȾɶǲȏȒᾍ

ῤ Ḹ 

ɪɶȾɶǲȏȒᾍ ῤ

 

ꜘ Ҙἶ ǵ

əɶɞɘɶȶʣ

NTTɇȱɠɭȢ

ɇȷȽɶFAX

Ḹȳɶɑȷד

ȇ  

25 25 

CFORS ɠɅɩ

ǲȏȒȠȶȠḢǵⅎḢ

Ẏ ǯ ǵ˔Ḹ 

ˉ″ẎἶǮ ǞǦȠȶȠḢ

ǵⅎḢẎ ǯ ɵ ṑ

Ẏ ˔ḸȵȷɄɞșᶮ

ṑ ǵ ȳɶɎɶǲ

Ǟǭ ᵣǞǭǋȒƳ 

   

ɵ ȵɈ

ẀҲǵ˔  

ƵǱ ɅɶȽșֿӓ

ǞƲꜘ Ҙἶ ⱦ

ɠɅɩǲȏǪǭ ẀҲǵ˔

șǞǭǋȒƳ 

ꜘ Ҙἶ ǵ

əɶɞɘɶȶʣ 
  

Ħὕ Ḹף  
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 Ẏἶ ǵὕ  
Ẏἶ ἶ ǵ ǲǫǋǭǶƲ ǵ ȫɡɱɏȷɖǵ ♥ȅǮǶЋ Ǔ›ἶ

›ἶ↑ ǵӲҘ ↔ǯǞǭӲҘǞǭǔǦƳ ȫɡɱɏȷɖǵ ǵ ₴Ʋ1984₴ 4 ǲ ǵ Ȧ

ɋɩȬɶҘἶ ǯ ǵʝ Ǔʺ̱ǯǱǪǭ► ǵẎἶ ֻ ›ἶ ֻ ›ἶ

↑ ǲǯǪǭ 5 ǵᾐ ǯǱȒ ȦɋɩȬɶ ἶᾐ Ǔ ǜȓȒǯВǲǤǵӲҘ ↔ǯǱǪ

ǦƳǜȐǲƲ1990₴ 4 ǲǶ ̱ Ʋ ὡ ǵʝ Ʋ ṑ Ǔ ̱ǯǱǪǭֿ

ǵ 7 ǵᾐ ǮǉȒẎ ṑȵȷɄɞἶᾐ Ǔ ǜȓӲҘ ↔ǯǱǪǦƳǚǚǮ ǵ

Ẏӭǵ Ǔ›ἶ ǒȐ ֻ ›ἶ ǿ ι ǏǞƲ3 Ǔ›ἶ ›ἶ↑ ὂ

ὐ›ἶᾐ ǵӲҘ ↔ǯǞǭ ǪǦƳǱǑƲ1998₴ 4 ǲǶ ֻ ›ἶ ǵ Ẁ ǲȏȑƲʣ

ǵ˘ǫǵᾐ ǵǍǨƲ ȦɋɩȬɶ ἶᾐ Ƕϼ ȦɋɩȬɶ ›ἶᾐ ǯ׀ șẀ ǞƲ

ǵʝѝ ǵӲҘ ↔Ǔǚǵᾐ ǒȐ ǵ ›ἶᾐ ǿ ǪǦƳ 

ȅǦƲꜘ Ҙἶ ǲ ιǠȒ›ἶ↑ǵӲҘ ↔ǵ ᴣ(3 ↔Ʋ 5˲ ǶƲἶ ǯǞǭ̗

ȫɡɱɏȷǵ›ἶ ›ἶ ǵ ș ʝᶥ ↓Ʋ ►ǞǭǋȒƳқǏǭƲẎἶ ǯǞ

ǭƲ ǫǵӲҘ ↔ș ►ǞƲẎἶ ǵ ș ǍǯВǲƲʹṲɵӵṲἶ ǵ ᾚș ǪǭǋȒƳ

ǵʝ ǵ ᴣǶ ῴȫɡɱɏȷǵ ἶ ᷂ ἶ ǲǑǋǭ ʝᶥ ↓(ӭ ǵ ș

►ǞǭǋȒƳ 

ʴ  

 ӲҘ ͜ἶ↑ʝ  ................................ ............................... -  109 -  

 ἶ  ................................ ................................ ......... -  110 -  

 ► ɵ șѫ Ǟǭἶ̬ș֝♬ǞǦẎἶ  ...........................  -  111 -  

 Ẏἶ ǵ֞Њ  ................................ ...........................  -  111 -  

 ἶ ǵ֞Њ ................................ ...............................  -  112 -  

 ᶮКǒȐǵ ɵ ἶ ɵ ᴣǵ֞ǘЊȓ  ................................ .  -  112 -  

 Research Assistant  ................................ ..................... -  113 -  
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 ӲҘ ͜ἶ↑ʝ  
ǵἶ↑ǿǵӲҘ ͜ș ǲ ǠƳ 

ѝ  Ẏἶ ǿǵӲҘ 

ȦɋɩȬɶҘἶ  

›ἶ 

ἶ 

ȦɋɩȬɶȵȷɄɞ›ἶ 

ṑȦɋɩȬɶ›ἶ 

Ẏἶ ›ἶ↑ɵ ὂὐ›ἶᾐ  

Ẏἶ ›ἶ↑ɵ ὂὐ›ἶᾐ  

Ẏἶ ›ἶ↑ɵ ὂὐ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

᷂ ṑҘἶ  

Ẏ ṑɠɅɨɱȮ 

Ҳ  

ṑ  

Ẏ  

›ἶ 

◐Ҙἶ 

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

ֻҘἶ  

ȦɋɩȬɶɕɧȸɜ 

ֻȵɝɣɪɶȵɥɱ 

ɕɧȸɜ ˛̸  

ϼ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

ȠȶȠ Ẏ ṑ ȹɱȽɶ 

Ҙἶ 

 

ɠɅɨɱȮ 

Ẏ ṑɠɅɨɱȮ 

Ẏ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵẎ ṑȵȷɄɞἶᾐ  

ɕɧȸɜҘἶ ȹɱȽɶ 

ɕɧȸɜ ›ἶ 

ɕɧȸɜ ἶ 

ɕɧȸɜѰⱣἶ 

ɕɧȸɜṢ ˛̸  

ɕɧȸɜ ›ἶ 

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵϼ ȦɋɩȬɶ ›ἶᾐ  

ȦɋɩȬɶ ֻѫ ȹɱȽɶ 

ȦɋɩȬɶ ֻѫ ѝ  

ȦɋɩȬɶẀ ›ἶ 

Ẏἶ ›ἶ↑ɵ ὂὐ›ἶᾐ  

Ẏἶ ֻ ›ἶ↑ɵ ›ἶᾐ  
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 ἶ  
ꜘ Ҙἶ Ǯ ᾚș֞ǘȒЋἶ ǵ ș ǠƳ ₴Ʋ ̝˲ʹṲȋ ȩɨȫɣɧɞǲȏȑƲ

ἶ ǵ֞ǘЊȓȷȽȢɩǶẉ ӓǞǭǋȒǓƲǚǚǮǶƼʹṲƽƼӵṲƽǲ ȑѝǘǭ ǞǦƳ 

Ħ ᷀ ɅɶȽ̓  

  

2010 2011 2012 2013 2014 2015

18 21 22 18 16 20

6 5 3 5 7 7

25 21 20 15 19 20

78 73 69 65 82 87

0

20

40

60

80

100

120
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160
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 ► ɵ șѫ Ǟǭἶ̬ș֝♬ǞǦẎἶ  
ἶ̬֝♬ ǲǶƲˉ″Ẏἶ ιǵἶ ǯƲВֿѫ ɵВֿ ƲВֿ ș Ǟǭ șѫ

Ǟǭἶ̬֝♬ǞǦἶ ǓדȅȓȒƳ 

Ӣѝ 
2014₴↓ 2015₴↓ 

ἶК ἶẆ ἶК ἶẆ 

ӵṲֵ֝♬  5 0 16 0 

Ħ Ҳ  

 

ʹ˓ ꜘ Ҙἶ ι ᴣǵ ͜ѝǵȆ  

Ħ ˗ҵ  

 Ẏἶ ǵ֞Њ  

Ӣѝ 
2014₴↓ 2015₴↓ 

 ǍǨẆᶮ˲  ǍǨẆᶮ˲ 

ӵṲ♥  24 (14)  41 (27)  

ǍǨ ̝˲  2 (0)  7 0 

ʹṲɵӵṲѼ  69 (7)  92 (9)  

ǍǨ ̝˲  0 (0)  0 0 

ἶ  0 (0)  0 (0)  

ֻ  93 (21)  133 (36)  

Ħ Ҳ  

2010 2011 2012 2013 2014 2015

0 0 0 1 0 2

0 0 0 7 7 8

5 6 12 4 5 7

27 30 26 21 30 35

389 419 445 473 510 553

65 71 83 88 93 102

0

100

200

300

400

500

600

0

10

20

30

40

50

60

ה

ι ʹṲֵ ӵṲֵ 

ֻ ›ἶ  362 60 

ֻ ›ἶ↑ 2001 ₩  399 84 

›ἶ  57 19 

›ἶ↑ 74 11 
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 ἶ ǵ֞Њ  

Ӣѝ 2014₴↓ 2015₴↓ 

ŪȠȶȠ 21 28 

ūӔ  0 0 

Ŭʴӳ  0 0 

ŭɦɶɫɁɏ 0 2 

ŮȨȹȠɉȠ 0 0 

ůʴ  0 0 

ŰȠɓɨȩ 0 5 

ֻ  21 35 

Ħ Ҳ  

 ᶮКǒȐǵ ɵ ἶ ɵ ᴣǵ֞ǘЊȓ  
̊ʤǵ ǲ ǠȏǍǲƲ ǮǶ₴₳᷈ ׀ ↓ș̔ ǒȐǵ֞ ᴣǉȒǋǶἶ ̝Ǳǰǵ

ѩ ᴣǯǞǭ֞ǘЊȓǭǋȒƳꜘ Ҙἶ Ƕ ʺ̱ǵἶ ǯǶ ǱȒǓƲ ǉȒǋǶК

᷂ ᴣǵ֞ǘЊȓѰ↓ȉ ǞǭǋȒƳ 

  2014₴↓ 2015₴↓ 

ᶮК  
ֻ ›ἶ↑ǵ ˲

ș  

׀2 Ʋ׀1 1

׀  
 ׀0

К᷂ ἶ  

ֻ ›ἶ↑ӵṲ♥

̝˲ ˲ ǵֺ₴↓ǵ

᷀ ș  

׀3 ′ Ʋ׀1 1

Ʋⅎ׀ ׀1  

׀3 ′ Ʋ׀1 1

Ʋⅎ׀ ׀1  

ǀ֓ ǁ ̝˲ӵṲ К᷂ ἶ Ὅ⅍ɵ̝ ɵἶ Ǳǰǵ ᴣǓƲ ǵȅȅᶮКǲǉȒ ⁫ ιẆǵ

Ẏἶȋ ǲ ǜȓǭ ǲȖǦȒ șǠȒǚǯƳ 

  

0

1

2

3

4
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 Research Assistant  
ꜘ Ҙἶ Ǯ ҲǲқȖȒӵṲ ἶ ǲᾍǞƲResearch Assistant ( RA) Ǔ ͪǜȓ

ǭǋȒƳ ǲǶ ǲѰ Ƕ ǘǭǋǱǋƳ 

Ħ ᷂Ӣ˗ҵ  

  

2010 2011 2012 2013 2014 2015

Research Assistant 5,023,000 4,972,000 4,923,000 4,631,000 4,617,000 4,777,000

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

[
]

Research Assistant
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ʴ  

  ................................ ................................ ...........  -  117 -  

 ᴣǯ ᴣǵ ǯ 2016 ₴ 7 1 ᷀  ................................ ................................ ...  -  117 -  

 ₡ҽ ᴣ ................................ ................................ ................................ ............  -  118 -  

 ₡ҽ ₉ ................................ ................................ ................................ ..............  -  118 -  

 ᴣɨȷɆ ................................ ................................ ................................ ....  -  119 -  

 ˉ″Ẏἶꜘ Ҙἶ ᵣỖᴣ̝׀  ................................ ................................ ..................  -  119 -  

 ꜘ Ҙἶ ǵὑᴣ ................................ ................................ ................................ ....  -  120 -  

 ᷂Ӣ˗ҵ  ................................ ................................ ................................ ....  -  120 -  

 ˲˗  ................................ ................................ .......  -  122 -  

 ̈  ................................ ................................ ................................ ................  -  122 -  

 ǑȉǱ ᴣ ................................ ................................ ................................ ............  -  122 -  

 ʺǱ˲˗(2012₴↓ 2016₴↓)  ................................ ................................ ...........................  -  122 -  

 ὑ ................................ ................................ .........  -  124 -  

 ˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ ᵣỖᴣ̝ 28.04.01  ................................ ................  -  124 -  

 ˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ Вֿѫ ɵВֿ Ỗᴣ̝ 28.04.01  ................................ ..  -  125 -  

 ˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ Вֿѫ ɵВֿ Ỗᴣ̝ᾐ ̝ 23.03.31  ..........................  -  126 -  

 ᴣǵ Ḩ  ................................ ................................ .  -  127 -  

 ǵ ǵḨ ǯ  ................................ ................................ ................................ ..  -  127 -  

 р ǵ ǵḨ ǯ  ................................ ................................ ................................  -  127 -  
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 ᴣǯ ᴣǵ ǯ 2016 ₴ 7 1 ᷀  
ꜘ Ҙἶ ˲ᴣ ᴣ  

̿   ᴇ    Ὑǀ Ὑ ̿  ᴇ ǁ 

҇ ̿  ῎  ҍ   ṑѫ  ʴ   

ѝ   р  Ҟ  ͜  ʴ   

ȦɋɩȬɶҘἶ ǀ ̿  ʝǁ   

›ἶ Ẏᾶ ˘ К  ἱ      

ἶ  ʝ ὲ′    ʴ   

ȦɋɩȬɶ ›ἶ   ἶ  ͜  Ῥ ᵃ˘ 

ṑȦɋɩȬɶ›ἶ    ּ  Ẏ  ˝ Ẏ  

᷂ ṑҘἶ ǀ ̿  ̗ ⱷǁ  ˝ Ẏ  

Ẏ ṑɠɅɨɱȮ  ̗ ⱷ  
ԍ   ⁹ ᷁ 

WANG ZHE   ˮ̰ 

Ҳ   β ӧ    ὕ ͜  ˝ Ẏ  

ṑ  ᴇ  ּͬ ⁸′     Ṳ  

Ẏ  ῎  ҍ ῇ  ҷ 

̯  ֯  ֻ  Ῥ ˡ  

֥  ѝ ͜  Ῥ ˡ  

 Ж₳  Ῥ   

›ἶ  ʴ ◑     

◐Ҙἶ  ῎    ʝ ᶅѰⱣ͜  Ῥ ˡ  

ὖᴣ  

′ ʝ 

 ꜛ  

  ֥ ‌ֲ 

῎ ᴫ    Ẏ 

̗      

ֻҘἶ ǀ ̿ ̗  ǁ   

ȦɋɩȬɶɕɧȸɜ ̗   ᾛ  ̰  ̯Ƶ     

ֻȵɝɣɪɶȵɥɱ  ◘   Ὂ Ẏ  ʝ˲   

ɕɧȸɜ ˛̸  ʴ  ʝ  Ⱬ  ᴇ͠ ′    

ϼ  Ḑ       

ȠȶȠ Ẏ ṑ ȹɱȽɶǀȹɱȽɶ ̿  ◑ǁ   

Ҙἶ  ◑ ʝ  ʣԍ Ͽ˲   

ΒẀҲ ἶ  ͠◑     

ɠɅɨɱȮ ⅎ       

ɕɧȸɜҘἶ ȹɱȽɶǀȹɱȽɶ ̿  ᴇ ǁ   

ɕɧȸɜ ›ἶ  Ῥ ◑    

ɕɧȸɜ ἶ їᾑ      

ɕɧȸɜѰⱣἶ  ᴇ      

ᴁ  ᶫἧ      

ὖᴣ  
᷇  ʝ Ωὤ ▌  

  
ῇ ◑ ˝ ⅎ   

ȦɋɩȬɶ ֻѫ ȹɱȽɶǀȹɱȽɶ ̿ ּ  ǁ   
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ȦɋɩȬɶ ֻѫ  ּ        

ȦɋɩȬɶẀ ›ἶ ′ ᴇẑ      

Ħ ᷂Ӣ˗ҵ  

 ₡ҽ ᴣ 
᷀ ׀  ˓♥ǵ ι 

  2008.4.1 2009.3.31 ˉ″Ẏἶꜘ Ҙἶ ἶ ᴣ 

 Ϻ  2008.7.1 2010.3.31 ˉ″Ẏἶꜘ Ҙἶ ἶ ᴣ 

ZHAO XIZENG 2009.4.16 2011.3.31 ʴᶮ Ẏἶ ₉ 

GAO BING 2010.4.1 2010.11.30 ˉ″Ẏἶꜘ Ҙἶ ἶ ᴣ 

KIM TAEKYUN 2011.4.1 2011.7.21 ᶮ ᶮ Џᶸ  ̑ ᴣ 

XIA FAN 2011.11.16 2012.2.15 › ӳ  р  

XUE ERBING 2011.8.1 2013.3.31  

 ʝ 2011.8.1 2012.9.30 ֻ ȹɱȽɶ Ӣ ᴣ 

KANG BOONSOON 2012.10.1 2014.3.31 ˉ″Ẏἶꜘ Ҙἶ ἶ ᴣ 

LIAO KANGPING 2013.4.1 2015.3.31 ᴠ › Ẏἶ р  

MAXIME LESUR 2014.4.1 2015.8.28 Maitre de Conference, Jean Lamour Institute,Lorraine University  

Ħ ᷂Ӣ˗ҵ  

 ₡ҽ ₉ 
2010₴↓ 

 ᾗˀ ˬ› Ẏἶἶ ᶮ ḸȹɱȽɶ  

 ʝ Ӕ ẎἶẎἶ ᷂ ṑ ἶ р  

  ԍἧҘ ʣₐ ʺₐ 

2011₴↓ 

 ̤ʝ ֻ Ҙ Ḩ 

ὃ ẉ ᶮ ṑ ᷂ ṑ ȹɱȽɶ ӓɨȷȭ ͔ Ὑ  

 Ὂ ἶ ֻ ἶ Ҟ  

2012₴↓ 

ʸῇ  ˬ Ẏἶ р  

  ˬẎἶẎ р  

 Ὂ ἶ ֻ ἶ Ҟ  

2013₴↓ 

ὂ   ӔẎἶ ι  

  ⅎῬẎἶẎἶ ἶ  

Ⱪ  ἳ◑ ἶ ֻ ἶ р  

2014₴↓ 

˝ʣ ֶ͠ ʣ ὄЋ ʣП ȦɋɩȬɶ  
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 Ẑ ˬ ẎἶẎἶ ἶ ṑἶ  

Ⱪ  ἳ◑ ἶ ֻ ἶ р  

2015₴↓ 

̗  Ⱪ ʢ ẎἶẎἶ ›ἶ  

 ⱬ ῎ῇẎἶẎἶ ἶ  

Ⱪ  ἳ◑ ἶ ֻ ἶ р  

Ħ ᷂Ӣ˗ҵ  

 ᴣɨȷɆ 
֦  ү 2005.4.1 2010.3.31 

2008.4.1 אל╞   

 Ẑ᷈ 2008.4.1 2010.9.30 

 ᾀ 2010.4.1 2015.3.31 

 ͠  2010.10.16 2013.3.31 

ῇ  ἱ 2012.12.1  

˝ʣ ⱬ 2015.4.1  

Ħ ᷂Ӣ˗ҵ  

 ˉ″Ẏἶꜘ Ҙἶ ᵣỖᴣ̝׀  
2014₴↓ 

ι ׀ ☻ ׀ ᾐ ׀ ѝ  

Ẏⱷʠ ˲ ˬ Ẏἶ   ᶭ̱᷂ ἶ 

 Ὂ ˬẎἶẎ   ἶɵ᷂ ̱Ҙἶ 

ᾛ  ◘ẑ ֻ ἶ   ֻἶ 

ᾛ′ ʝ ˬẎἶẎἶ Ḣҍ ἶ   ֻἶ 

ῇ ˘ Ẏ Ẏἶ ֻ ἶ   қ›ɵы  

 Џ  ӔẎἶ ˗ ἶɵ ἶ 

Ẏ   ӔẎἶ ̱ ἶ   Ι ̱Ҙἶ 

 ӵ ԍἧҘ  ֻ ɵ ֻ  ֻἶ 

ὂ   ӔẎἶ ι   ꜘ ɵר ›ἶ 

̯Ƶ  ˀ ˉ″Ẏἶ ̱ Ᵽӣἶ   ȦɒȰɌɞѰⱣἶɵ˲ ̟ἶ 

ԍ  ˉ″Ẏἶϼᾚ ӓἶ   ѝἧӓἶ 

Ẏᾶ ˘ ˉ″Ẏἶꜘ Ҙἶ   ›ἶ 

῎  ҍ ˉ″Ẏἶꜘ Ҙἶ  ҇  Ẏ ἶ 

ⅎ   ˉ″Ẏἶꜘ Ҙἶ  ȠȶȠ Ẏ ṑ ȹɱȽɶ ȹɱȽɶ ɵ  ɠɅɨɱȮ 

ᶫἧ  ˉ″Ẏἶꜘ Ҙἶ  ɕɧȸɜҘἶ ȹɱȽɶ ȹɱȽɶ ɵ  ɕɧȸɜ ›ἶ 

  ˉ″Ẏἶꜘ Ҙἶ  ȦɋɩȬɶ ֻѫ ȹɱȽɶ ȹɱȽɶ ɵ  ȦɋɩȬɶ ֻѫ  

 ʝ ˉ″Ẏἶꜘ Ҙἶ  ȦɋɩȬɶҘἶ  ɵ  ἶ 
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 ̗ ⱷ ˉ″Ẏἶꜘ Ҙἶ  ᷂ ṑҘἶ  ɵ  Ẏ ṑἶ 

̗   ˉ″Ẏἶꜘ Ҙἶ  ֻҘἶ  ɵ  ɕɧȸɜ ἶɵ ֻ ἶ 

2015₴↓ 

ι ׀ ☻ ׀ ᾐ ׀ ѝ  

ᾊ  ˬ Ẏἶ   › ἶ 

  ˬẎἶẎ   ἶ 

Њ ∆◑ ֻ ἶ   ֻἶɵɕɧȸɜ ἶ 

ᾛ′ ʝ ˬẎἶẎἶ Ḣҍ ἶ   ֻἶ 

ʴ ἶ Ẏ Ẏἶ ֻ ἶ   ɪɶȴ қ›ɵɪɶȴ  

 Џ  ӔẎἶ ˗ ἶɵ ἶ 

Ẏ   ӔẎἶ ̱ ἶ   Ι ̱Ҙἶ 

 ӵ ԍἧҘ  ֻ ɵ ֻ  ֻἶ 

ὂ   ӔẎἶ ι   ꜘ ɵר ›ἶ 

̯Ƶ  ˀ ˉ″Ẏἶ ̱ Ᵽӣἶ   ȦɒȰɌɞѰⱣἶɵ˲ ̟ἶ 

ԍ  ˉ″Ẏἶϼᾚ ӓἶ   ѝἧӓἶ 

Ẏᾶ ˘ ˉ″Ẏἶꜘ Ҙἶ   ›ἶ 

῎  ҍ ˉ″Ẏἶꜘ Ҙἶ  ҇  Ẏ ἶ 

 ◑ ˉ″Ẏἶ ꜘ Ҙἶ  ȠȶȠ Ẏ ṑ ȹɱȽɶ ȹɱȽɶ ɵ  Ҙἶ 

 ᴇ  ˉ″Ẏἶꜘ Ҙἶ  ɕɧȸɜҘἶ ȹɱȽɶ ȹɱȽɶ ɵ  ɕɧȸɜѰⱣἶ 

ּ   ˉ″Ẏἶꜘ Ҙἶ  ȦɋɩȬɶ ֻѫ ȹɱȽɶ ȹɱȽɶ ɵ  ̱›ἶ 

 ʝ ˉ″Ẏἶꜘ Ҙἶ  ȦɋɩȬɶҘἶ  ɵ  ἶ 

 ̗ ⱷ ˉ″Ẏἶꜘ Ҙἶ  ᷂ ṑҘἶ  ɵ  Ẏ ṑἶ 

̗   ˉ″Ẏἶꜘ Ҙἶ  ֻҘἶ  ɵ  ɕɧȸɜ ἶɵ ֻ ἶ 

Ħ ᷂Ӣ˗ҵ  

 ꜘ Ҙἶ ǵὑᴣ 
₴   Ҟ  Ҟ  ˗ҵɵ ᴣ  

2010₴↓ 21 20 11 17 69 

2011₴↓ 21 20 11 17 69 

2012₴↓ 21 20 10 17 68 

2013₴↓ 21 20 10 17 68 

2014₴↓ 21 20 10 17 68 

2015₴↓ 21 20 10 17 68 

2016₴↓ 21 20 10 17 68 

Ħ ᷂Ӣ˗ҵ  

 ᷂Ӣ˗ҵ  
˗ҵ    
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∂ҵ  ̝  ҵ  

∂ҵ  ̝  ҵ  

ᾐ ᴣ ̯ ҵ͜ 

∂ҵ͜ ͜ ἶ ͜ 

˲˗͜ ↓͜  

ӲҘ͜ ͜  

2016₴ 3 31 ̂ǘǮẎἶ ǲǭ ὙǓ∕ ǜȓƲֿὙǓ ǪǭǋǦ ҵǶ ᷂Ӣ˗ҵ ǲǭ ǍǚǯǯǱȑȅǞǦƳ 

Ħ ᷂Ӣ˗ҵ  
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 ˲˗  

 ̈  
̈ ˹   ἶӵṲ 2004.5.1 2008.3.31 

̈  ᴫ  ἶӵṲ 2008.4.1 2012.3.31 

̈ Ẏᾶ ˘ ›ἶӵṲ 2012.4.1 2016.3.31 

̈  ᴇ  ӵṲ ἶ  2016.4.1  

Ħ ᷂Ӣ˗ҵ  

 ǑȉǱ ᴣ 
₴ ׀  ► ǵὍ  ᷀ 

᷇   2010.9.30 р   

  2011.12.31   

׀  2012.3.31    

ᾨ Ὄ ׀  2012.3.31   

 ᴫ ׀  2013.3.31   

Ṕ ׀  2013.3.31    

 ʝ  2013.3.31 Ҟ   

  2013.3.31 ᴣ  

ԍ  2013.3.31 ᴣ  

ԍ Ṵ 2013.3.31 ᴣ  

  2013.3.31 ᴣ  

ּ′  2013.5.31 р   

 ͠  2014.3.31 ᴣ  

ᶫἧ  2015.3.31  ׀ Ʋˉ″Ẏἶꜘ Ҙἶ ᴁ  

ʝ  2015.3.31 ᴣ  

′֥  2016.3.31 ᴣ  

Ħ ᷂Ӣ˗ҵ  

 ʺǱ˲˗(2012₴↓ 2016₴↓)  
2012.4.1 Ҟ  ԍ   

2012.4.1 ᴣ Ṳ   

2012.5.1 р   Ὂ  

2012.12.16  ⅎ   ̑ 

2013.3.31   ᴫ  ὑ₴  

2013.3.31  Ṕ   ὑ₴  

2013.3.31 Ҟ  ʝ   
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2013.4.1  ּ    

2013.5.31 р  ּ′   

2014.4.1    ̑ 2014.11̂ǘ HU CHANGHONGȏȑ ổ  

2014.4.1   ◑  

2014.8.16  Ḑ  ̑ 

2014.12.1   ͠◑ ̑ 

2015.3.31  ᶫἧ  ὑ₴  

2015.5.1  їᾑ  ̑ 

2015.6.1 Ҟ   Ж₳  

2016.4.1 р  ʝ   

2016.6.1 р  ᾛ  ̰   

2016.6.1 Ҟ  WANG ZHE  

Ħ ᷂Ӣ˗ҵ  
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 ὑ 

 ˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ ᵣỖᴣ̝ 28.04.01  
( )   

 ǚǵ ǶƲˉ″Ẏἶꜘ Ҙἶ Ѹ ₳ ₴↓ˉẎ Ѹ ֵ ǵ ὑǲḨǬǔƲꜘ ҘἶВֿ ᵣỖᴣ̝ ̊ʤƼ ᵣỖᴣ̝ƽ

ǯǋǍƳ ǵ ֗Ǻ ᵣǲǫǋǭὑȈȒȉǵǯǠȒƳ 

(ᾃ ˗ )   

 ᵣỖᴣ̝ǶƲꜘ ҘἶВֿ ǲǑǘȒ ǵ˗ ǲǫǋǭƲꜘ Ҙἶ ǵ ᵂǲꜘǟᾃ ǠȒƳ 

 (1)  ǲ ǠȒ˗  

 (2)  ˗ ǲ ǠȒ˗  

 (3)  Вֿѫ ֗ǺВֿ ǲ ǠȒ˗  

 (4)  ˔ ǲ ǠȒ˗  

 (5)  ǲ ǠȒ˗  

 (6)  Ǥǵ̀Вֿ ǵ ᵣǲ ǠȒ ˗  

( )   

 ᵣỖᴣ̝ǶƲ ǵֵֺǲ ǙȒỖᴣșȉǪǭ ǠȒƳ 

 (1)  ꜘ Ҙἶ ǵ   ˲ 

 (2)  ἶẆǵ ȱɝɣɉɄȡ ǵἶ  ˲̊ʣ 

  Ỗᴣǵ̑ Ƕ ₴ǯǞƲП̑ǶỉǙǱǋƳǦǧǞƲỖᴣǲ ᴣǓ ǟǦḹֻǵ♥̑ ǵ̑ ǶƲѼ̑ ǵ ̑ ǯǠȒƳ 

(Ỗᴣ )   

 ᵣỖᴣ̝ǲỖᴣ ș ǖƳ 

  Ỗᴣ ǶƲѼ ֵǵỖᴣǵǍǨǒȐ► Ỗᴣǵ˛ ǲȏȑ їǠȒƳ 

  Ỗᴣ ǲ˗ ǓǉȒǯǔǶƲǉȐǒǟȈỖᴣ Ǔ ǞǦỖᴣǓǤǵ׀ ҵș̈ ǠȒƳ 

( ˗)   

 ᵣỖᴣ̝ǶƲỖᴣǵ ѝǵ ̊ʣǓїₐǞǱǘȓǷƲ ˗ș ǔƲ ǠȒǚǯǓǮǔǱǋƳ 

  ᵣỖᴣ̝ǵ ˗ǶƲїₐỖᴣǵ ӭ șȉǪǭ ǞƲֿ֯ב ǵǯǔǶƲ ǵ ǠȒǯǚȔǲȏȒƳ 

(Ỗᴣ̊Ẇǵ ǵїₐ)  

 ᵣỖᴣ̝Ǔⱳ ǯ ȈǦǯǔǶƲỖᴣ̊Ẇǵ ǵїₐș Ȉǭ ș ǖǚǯǓǮǔȒƳ 

(Вֿѫ ɵВֿ Ỗᴣ̝)  

 ᵣỖᴣ̝ǲƲВֿѫ ɵВֿ ǵҹ Ʋ ǲ ǠȒ˗ ǲǫǋǭᾃ ǠȒǦȈƲꜘ ҘἶВֿ Вֿѫ ɵВֿ Ỗᴣ̝ ̊ʤƼВֿ Ỗᴣ̝ƽǯ

ǋǍƳ ș ǖƳ 

  Вֿ Ỗᴣ̝ǵ Ʋ ˗ǵ Ǥǵ̀ⱳ Ǳ˗ ǶƲѩǲὑȈȒƳ 

(∂ҵ)   

 ᵣỖᴣ̝ǵ˗ҵǶƲ ᷂Ӣ˗ҵ ǲǑǋǭ ǍƳ 

( Ѹ)   

 ǚǵ ǲὑȈȒȉǵǵȂǒƲ ᵣỖᴣ̝ǵ ᵣǲ Ǟⱳ Ǳ˗ ǶƲ ᵣỖᴣ̝ǓѩǲὑȈȒƳ 

Ѹ  ǚǵ ǶƲ₳ ₴ ǒȐ ǠȒƳ 

Ѹ  ǚǵ ǶƲ₳ ₴ ǒȐ ǠȒƳ 

Ѹ  ǚǵ ǶƲ₳ ₴ ǒȐ ǠȒƳ 
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Ħ ᷂Ӣ˗ҵ  

 ˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ Вֿѫ ɵВֿ Ỗᴣ̝ 28.04.01  
( )   

 ǚǵ ǶƲˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ ᵣỖᴣ̝ ǵ ὑǲḨǬǔƲꜘ ҘἶВֿ Вֿѫ ɵВֿ Ỗᴣ̝(̊ʤƼВֿ

Ỗᴣ̝ƽǯǋǍƳ ǵ ֗Ǻ ᵣǲǫǋǭὑȈȒȉǵǯǠȒƳ 

(ᾃ ˗ )   

 Вֿ Ỗᴣ̝ǶƲꜘ ҘἶВֿ ǲǑǘȒ ǵ˗ șᾃ ǠȒƳ 

 (1)  Вֿѫ ɵВֿ ǵҹ ǲ ǠȒ˗  

 (2)  Вֿѫ ɵВֿ ǵ ǲ ǠȒ˗  

 (3)  Ǥǵ̀Вֿѫ ɵВֿ ǲ ǠȒⱳ ˗  

( )   

 Вֿ Ỗᴣ̝ǶƲ ǵֵֺǲ ǙȒỖᴣǮ ǠȒƳ 

 (1)  ꜘ Ҙἶ ǵ ֕Ƕр  ˲ 

 (2)  ἶẆǵ ȱɝɣɉɄȡ ǵἶ  ˲̊ʣ 

  Ỗᴣǵ̑ Ƕ ₴ǯǞƲП̑ǶỉǙǱǋƳǦǧǞƲỖᴣǲ ᴣǓ ǟǦḹֻǵ♥̑ ǵ̑ ǶƲѼ̑ ǵ ̑ ǯǠȒƳ 

(Ỗᴣ )   

 Вֿ Ỗᴣ̝ǲỖᴣ ș ǖƳ 

  Ỗᴣ ǶƲѼ ֵǵỖᴣǵǍǨǒȐ► Ỗᴣǵ˛ ǲȏȑ їǠȒƳ 

  Ỗᴣ ǲ˗ ǓǉȒǯǔǶƲǉȐǒǟȈỖᴣ Ǔ ǞǦỖᴣǓǤǵ׀ ҵș̈ ǠȒƳ 

( ˗)   

 Вֿ Ỗᴣ̝ǶƲỖᴣǵ ѝǵ ̊ʣǓїₐǞǱǘȓǷƲ ˗ș ǔƲ ǠȒǚǯǓǮǔǱǋƳ 

  Вֿ Ỗᴣ̝ǵ ˗ǶƲїₐỖᴣǵ ӭ șȉǪǭ ǞƲֿ֯ב ǵǯǔǶƲ ǵ ǠȒǯǚȔǲȏȒƳ 

(Ỗᴣ̊Ẇǵ ǵїₐ)  

 Вֿ Ỗᴣ̝Ǔⱳ ǯ ȈǦǯǔǶƲỖᴣ̊Ẇǵ ǵїₐș Ȉǭ ș ǖǚǯǓǮǔȒƳ 

( ̝)   

 Вֿ Ỗᴣ̝ǲƲВֿѫ ɵВֿ ǵὕҵșЛ ǒǫҧ ǲ ǠȒǦȈƲ ḢǛǯǵ ̝ș ǖǚǯǓǮǔȒƳ 

  ̝ǵ Ʋⱳ Ǳ˗ ǶѩǲὑȈȒƳ 

(∂ҵ)   

 Вֿ Ỗᴣ̝ǵ˗ҵǶƲ ᷂Ӣ˗ҵ ǲǑǋǭ ǍƳ 

( Ѹ)   

 ǚǵ ǲὑȈȒȉǵǵȂǒƲВֿ Ỗᴣ̝ǵ ᵣǲ Ǟⱳ Ǳ˗ ǶƲВֿ Ỗᴣ̝ǓѩǲὑȈȒƳ 

Ѹ:  ǚǵ ǶƲ₳ ₴ ǒȐ ǠȒƳ 

Ѹ:  ǚǵ ǶƲ₳ ₴ ǒȐ ǠȒƳ 

Ѹ:  ǚǵ ǶƲ₳ ₴ ǒȐ ǠȒƳ 

Ħ ᷂Ӣ˗ҵ  
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 ˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ Вֿѫ ɵВֿ Ỗᴣ̝ᾐ ̝ 23.03.31  
 ǚǵ ǶƲˉ″Ẏἶꜘ Ҙἶ ꜘ ҘἶВֿ Вֿѫ ɵВֿ  Ỗᴣ̝  7 ǵ ὑǲḨǬǔƲꜘ Ҙἶ ꜘ ҘἶВֿ Вֿѫ ɵВֿ

Ỗᴣ̝ ̊ʤƼВֿѫ ɵВֿ Ỗᴣ̝ƽǯǋǍƳ ǲ ǖᾐ  ̝ǵ ֗Ǻ ᵣǲǫǋǭὑȈȒȉǵǯǠȒƳ 

 Вֿѫ ɵВֿ Ỗᴣ̝ǲƲ ǵᾐ ̝ș ǖƳ 

 (1)  ȦɋɩȬɶҘἶᾐ ̝ 

 (2)  ᷂ ṑҘἶᾐ ̝ 

 (3)  ֻҘἶᾐ ̝ 

 ᾐ ̝ǶƲ ►ǠȒѝ ǲǫǋǭƲ ǵ˗ ǲǫǋǭᾃ ǠȒƳ 

 (1)  Вֿ ǵ Ʋ Ʋ ǲ͜Ȓ̔ ֗Ǻ ԍ ǵ̸  

 (2)  ̝ǵ  

 ᾐ ̝ǶƲ ǵֵֺǲ ǙȒỖᴣșȉǪǭ ǠȒƳ 

 (1)  Вֿѫ ɵВֿ Ỗᴣ̝Ỗᴣ ₲˲ 

 (2)  ꜘ Ҙἶ ǵᾐ̑ǵ ֕Ƕр  ₲˲ 

 (3)  Ǥǵ̀Ỗᴣ̝Ǯⱳ ǯ ȈǦ  ₲˲ 

 ỖᴣǶƲВֿѫ ɵВֿ Ỗᴣ̝ǵ ș ǭꜘ Ҙἶ ǓỖᵺǠȒƳ 

  Ỗᴣǵ̑ Ƕ 2₴ǯǠȒƳ 

  ỖᴣǶƲП̑ǜȓȒǚǯǓǮǔȒƳ 

Ѹ 1  ǚǵ ǶƲ₳ 23₴ 3 31 ǒȐ ǞƲ₳ 22₴ 4 1 ǒȐ ǠȒƳ 

Ħ ᷂Ӣ˗ҵ  

  



  

-  127 -  

 

 ᴣǵ Ḩ  

 ǵ ǵḨ ǯ  
ǶƲ ǵ ►ѝ ǵ ș ǠȒǦȈǵʴⱲ˲ ǮǉȒƳǤǵ ǵ Ƕ ǵἭ∕ǲȉǒǒȖȒȂǰǵ șȉǪǭǋȒǵǮƲЋᶮЏҹǵԍѸǵḨǲר ǲ ǜȓȒƳ 

ǵ ǲ►ǪǭǶƲȅǡƲ ѝ Ǔ ὑǜȓȒƳ ̝ǲǑǋǭƲ ᴣǯǱǪǭǋȒɛȷɆǵ ιǠȒ ǱǋǞǶ ȹɱȽɶǵ ǲ ȐǞǭƲ ȉ ўǯדȖȓȒ ѝ

Ǔ ȈȐȓȒƳǤǵ Ʋ ᵣỖᴣ̝Ỗᴣǵ ș ȈȒƳȅǦƲὑ₴ ǵ♥̑˲˗ǵḹֻǶƲˉ″Ẏἶǵ ὑǲȏȑƲҹ ǠȒΒ ǵ ѝ Ǳǰǲ Ǟǭ ᾯǵᾃ ș֞

ǘȒƳ ǋǭƲ ̝ǲȏȑ Β Ỗᴣ̝Ǔ ǜȓȒƳ Ỗᴣ̝ǵỖᴣǶ К ǵὑȈȒǯǚȔǲȏȑƲֺ ɵȹɱȽɶǒȐ ǵ׀1 Ǔ ǲȏȑ ǷȓȒƳǚǵ̀

ǲƲ ֻ ›ἶ↑ǑȏǺ›ἶ↑ǯǵ ֻǢǲȏȑƲǤȓǥȓǵ ᾐ ǒȐ ǵỖᴣǵ׀1 ș֞ǘȒƳ̊ʣֻ ǵỖᴣǓΒ׀6 Ỗᴣ̝ș ǠȒƳǤǵʫ ˲ǲǶƲ► ɵȹ

ɱȽɶǵ ỖᴣǓ►ǦȒƳ 

Β ǵḨ ǶƲᾐ Ǔʣר ǵȉǵǲֻ ǠȒǒǉȒǋǶ ǋǚǯƲ Ǟǋ ѝ ș ǞǭǋǘȒ Ҙș ǠȒǚǯƲ► ѝ ǮᶮǵКẆǮ ᾚ Ǳ ḹǲǉȒǒǉȒǋǶǤǵ

Ҙ ǓǉȒǚǯƲ̊ʣǵǚǯǓǚȓȅǮǵ Ǳǰǲȏȑὖ ǲ ǜȓǭǋȒǚǯǮǉȒƳ 

ֺ ɟɅȡȠșѫ ǞǦЏҹș ǭƲ Ỗᴣ̝Ƕ ̝ǲ șḸףǞƲ ǲǶ ̝Ǯǵ ǲȏȑΒ Ǔ ὑǜȓȒƳ 

 р ǵ ǵḨ ǯ  
р ₉ Β ǵ ǶƲ► ɵȹɱȽɶǲ ιǠȒ Ǔʫ ˲ǯǱȑƲʣ ǵ Β ǯȂȃֿǟ ș ǭ ὑǜȓȒ р Β ǵ ѝ ǲǫǋǭǶƲ

ǲ ᵣӲ ̝Ỗᴣǵ Ƕ ȈǱǋ ƳǤǵ Ḩ ǶƲᾓ Ʋ Β ǲ ǡȒ Ҙș ǮǔȒ֯ Ǔר ǜȓǭǋȒǚǯǯƲᾐ Ǔⱳר ̏ș ǦǠǚǯǮǉȒƳ 

 Ҟ ǵ ǵḨ ǯ  
Ҟ Β ǵ ǶƲ ѝ ǵ Ǔʫ ˲ǯǱǪǭ̸ ș ȈȒƳǤǵ Ḩ ǶƲᾓ Ʋ ǞǦʝ˲Ѽǵ ǯǞǭ ǯẎἶ ἶ ǵ ᾚǲ►ǦȓȒɛɄɱȵɡɩș Ǟǭǋ

ȒǚǯǓὖ ǲ ǜȓǭǋȒǚǯǮǉȒƳΒ ǵ ǲǑǋǭǶЏҹșԍѸǯǞƲ ̝ǲǑǋǭΒ Ǔ ὑǜȓȒƳ 

 ὖᴣ ǯ ₡ҽ ᴣ 
ὖᴣ ǵɛȷɆǶƲ ȠȶȠ Ẏ ṑ ȹɱȽɶǯ ɕɧȸɜҘἶ ȹɱȽɶǲǤȓǥȓ ǯ׀1 ǫǋǭǋȒƳ׀4 ȠȶȠ Ẏ ṑ ȹɱȽɶǵɛȷɆǶẆᶮ˲ὖᴣ

ὖᴣĭ Ʋ ɕɧȸɜҘἶ ȹɱȽɶǵɛȷɆǶᶮКὖᴣ ὖᴣĬ ǮǉȒƳǋǡȓȉֺȹɱȽɶ ᵣỖᴣ̝ǓΒ ș ǺƲ ̝ǲḸףǞƲ ̝Ǯǵ ǲȏȑ ὑǞǭǋ

ȒƳ ᵣỖᴣ̝ǵ ǶƲ̲ȏȑȉ ȹɱȽɶǵɕɫȶȥȭɆ ș ǠȒʣǮǵ ǓǞȚר ǜȓȒƳǤǵ ǲ ȐǞǭ Ҙǯ Ǔ ǜȓƲ˲ ǜȓǭǋȒƳ 

̊ʣǵȏǍǱ ǵὖᴣ ɛȷɆǯǶѩǲƲ2005₴↓ǒȐƲ ˲ ǯǵӋ ǲ͜ȒӲὑǲḨǬǋǭƲВֿ ș͝ ǠȒǦȈǲƲ᷂ ṑҘἶ

ǲƲὖᴣ ǯὖᴣр׀3 Ǔᾦ̑ǞǭǋȒƳǤǵ׀1 ǶƲֺ ɵȹɱȽɶǒȐǵᾐ̑ Ǯ ǜȓȒ Ỗᴣ̝Ǯ ȈȐȓƲ ̝Ǯ ὑǞǭǋȒƳ 

₡ҽ ᴣǶƲ ǵ șᶫȒȀǔѝ ȋ Ǟǋ Ḣǵ ᾽ǵǦȈǲƲ ↓Ǳ Ҙș ǫɛȷɆɇȭɆɧɩɓȥɫɶǲ ►ǠȒ ᴣșʝὑ ǲȖǦȑ ǲ♫˗ǜ

ǢƲ ǵʝ῁ǵ șᶫȒǯǯȉǲƲ˲ ǲ ǠȒǚǯș ǯǞǭǋȒƳ ►ѝ ǵ ǒȐΒ ǵ Ǔ ᴣ̝ǲᾍǞǭǱǜȓƲ ᴣ̝Ǔ ὑǠȒƳ 

 ᴣ ɵ˲˗ǲ ǠȒ  
Ѽ ǵȏǍǲƲ ǵ ǶƲˉ″Ẏἶꜘ Ҙἶ ѸǵʴǮὑȈȐȓǭǋȒǓƲǤǵ ǲ♫ǋƲ► ǲ ȖȒἶᵂǵ ᾽ǵ һǲꜘǟǭ ᴣ˲˗ș ǞǭǋȒƳ

ǲǑǘȒ ѝ ̊Ѽǵᾛ ǶƲ ǵ ǲȏȑ ǞǯǤȓǲḨǬǖẀ Ǔ֯ ǱǵǮƲǤǵǚǯșѼ ǯǞǭƲᾓ Ỗᴣ̝ǯ ̝ǲǑǋǭ˲˗Ǔ ǜȓǭǋ

ȒƳ 
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ȠȶȠ Ẏ ṑ ȹɱȽɶƲ ɕɧȸɜҘἶ ȹɱȽɶ֗Ǻ ȦɋɩȬɶ ֻѫ ȹɱȽɶǶƲ10₴ǵ Ǔ̂ǋǭǑȑƲǤǵ ǵʴǮ ǲ Ǎ ș ǙȒǚǯǓ

ǜȓǭǋȒǵǮƲ ᴣ˲˗ǲǫǋǭǶȏȑԝǞǋ ̏ǓǉȒƳ 
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 ⁫ ͔֗ǺẆ ͔ǵὕ  

Ӣѝ 
͔ 

ὕ  
͔ὕ  ʺǱ Кὦ  ș ȅǏǦ ᵎǵǦȈǵ֝  

⁫ 

 

͔ 

 

ǵ ͔ǵǦȈǲƲ

ǵ ᵣ̝ ֺ ƲֺȹɱȽɶ

ǵ̈ ǯ Ʋ҇ ǲȏȒ

ƲǑȏǺᾓ ᴣ̝ Ћ

Ǯ ⁫ ǲ ǠȒ ƲǤǵ

Ḹףșᾃ ǞǦƳ 

ɵϮ Ǳ Ǔʝ ǵ ǿάǪǭǋȒ 

ɵ⅝ ǵ⅝ʣǙǓלҵ 

ɵ ǠȀǔ ǵ ї 

ɵ ₴ ǵ ȑ 

ǱǰƳ 

ֺ ᴣǵ 6₴ 2ʴ H22- 2015 ǵ Ҳǵȅ

ǯȈșֺ ǲ̸ ǞǭȉȐǋƲ̀ ǯ ǠȒǚǯș

ὕ ǞǦƳ 

Ẇ  

͔ 

2015. 

02. - 05.  

ʴ H22- 2015)ǵ Ҳ

͔ǵ ▒șȅǯȈǦƳ 

ˉẎКǮǵḦ ǑȏǺ ͔Ỗᴣ̝

ǲȏȑὕ Ƴ 

ɵ ǮǶƲˉẎꜘҘ ǵ▌Ȇȋ ǓȖǒȑǲǖǋǯ ǟǦƳ 

ɵ ǲ ǠȒ ǮǶƲ ₡ǲЕ̱ ǲ ǜȓǭǑȑƲ ǯȉ

̀ǵ ᾯǵ֓ ǲǜȓǦȐǋǒǓǮǞȎǍǒƳ 

ɵǦǧǞƲˉẎꜘҘ ǵ Ǯǵ▌Ȇȋ ǓȖǒȑǲǖǋǦȈƲ

Ǳǰǵ Ǔ ș ȆǉǙǭǋȒǲ ȅǪǭǋȒƳ 

ɵϮȓǦ Ʋ֞ ǓǉȑƲ Ḹף ǲ ȑ ȇȀǔǯדǋȅ

ǠǵǮƲ șȏȑϹὕǜǢǭǖǧǜǋƳ 

ǵ Ʋ▌ȆșȏȑȠɒɶɩǠȒ ǯǞǭẆ

ǿǵ ͬș▌ӓƲǒǫ ҘѝǒȑȋǠǖǠȒ ș

ǞǦƳ 

Ẇ  

͔ 

2015. 

09.30 

ꜘ ҘἶВֿ ǯǞǭǵ

͔ 

ǯǞǭǵ ҲǶ Ǵ ǲ ȖȓǭǑȑƲ ȱɝɣɉɄȡǿǵ

ȉǉȑƲ˹♥ȉƲВֿѫ ɵВֿ ș ǟǦ ȋҧ Ǔ ♅ǜȓȒƳ 

˹♥ǶƲ ɵр ǲǑǘȒặר ș ȈȒǯǯȉǲƲ3 șḬ Ǟ

ǭ ș ȈȒǚǯǮἶẆ ǵВֿѫ ǲ ș ǜǱǋȏǍ ǞƲ

˲ ȋẎḌ ρǱǰǵѫ ș 3 Ǯ ֻǞǭ ȈȒǱǰ ǦǱ᾽ ș

ǠȒǚǯǓ ȅȓȒƳ 

ʢ ʴ ǮǶƲ᷂ ṑƲ ֻɵɕɧȸɜ

ἶƲ ȦɋɩȬɶѝ ǵ 3 ǲǑǘȒ ֻ Ḣ

șƲВֿ ǲ ὑǠȒ˗Ǯ͝ ǠȒǚǯǯǞǭ

ǋȒƳȅǦƲẆᶮ ǯǵᶮ Вֿ ǵ ̏

șǜȐǲ ẎǞƲᶮ ɕɫȶȥȭɆǿǵ ᾽ș͝ǞƲ

ȳɛɶɆǠȒǚǯǯǞǭǋȒƳ 

Ħ Ҳ  

 Ẇ ͔ʝ  
1995₴̊ ὕ ǞǭǋȒ ₴ ǵ ⁫ ɵẆ ͔ǵʝ ƳᶮКẆǵ ʝ ǵ ǲȏȒẆ ͔ǯǤǵȠȭȵɥɱɕɧɱ̸ ǞƲɝɁȵɥɱПὑ ƲВֿѫ ɵВֿ ǵ

͔ș֞ǘƲ ǵ Ҳǵ ᵎǲҟȈǭǋȒƳ 

1995₴↓ ᶥẆ ͔ (ᶮКẆỖᴣƲẆᶮ Ʋ׀ (׀  

1998₴↓ ᶥẆ ͔ (ᶮКẆỖᴣƲẆᶮ Ʋ׀ (׀  

1999₴ 10  Ƞȭȵɥɱɕɧɱ̸  ⁫ ɵ ͔ǵὕ  

2001₴ 1  ⁫ ɵ ͔Ḹף Ʋ֗Ǻ  

2002₴ 3  ᶥẆ ͔ (ᶮКẆỖᴣƲẆᶮ Ʋ׀ (׀  

2006₴ 1  ȹɱȽɶ ǲ̢ǍẆ ͔ ȠȶȠ Ẏ ṑ ȹɱȽɶɵ ɕɧȸɜҘἶ ȹɱȽɶ  

2007₴ 3  ᶥẆ ͔ (ᶮКẆỖᴣ)  

2008₴ 12  ꜘ Ҙἶ  SWOTѝ  

2010₴ 1  ӓǲ̢ǍẆ ͔ Ћ̱ ƲКẆỖᴣ 
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2012₴ 11  ᶥẆ ͔ ᶮКẆǵỖᴣ  

2013₴ 1  ʣ ͔Ḹף Ƞȭȵɥɱɕɧɱǵ̸  

2012- 2013₴↓ ɝɁȵɥɱПὑ ›ἶѝ ֗Ǻ ἶѝ  

2013₴↓ Вֿѫ ɵВֿ ǵʴ ͔ ͔ A  

2014₴↓ Ƽ ₴ ͔Ʋ ₴̊К ǞƽѰ↓ ǵἶКɐȠɨɱȮ 

2015₴↓ Вֿѫ ɵВֿ ǵ ͔ ͔ A  

2015- 2016₴↓ ʴ ɵʴ ǵ ͔ 
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 ɵἶ Ҳǯ ̝  

  
ǲǶƲ Ҳǵ ǮǉȒƲ ɵ ɵ ♅ ɵ֞ ɵ ǵʝ ș ǠȒƳ ǶƲʺǲ ǯWeb of Science ǵ֙ ǵɅɶȽɗɶȷǒȐ їǞǦƳ̊ʤǵ ѝ

ǯǠȒƳ 

Å Core Collection ʺǲ IF ̂ǔǯǱȒWeb of Science ֛  

Å ̂ǔ ǲ ǜȓǦ  

Å Ǟ ǲ ǜȓǦ  

¶Core Collection 2014- 2015₴↓  
ɅɶȽɗɶȷWeb of Science ǲ Core Collection ǯǞǭ֛ ǜȓǦ ǲ ǜȓǦ Ƴἶ ɧɱȫɱȮǮ ͔ᾍ ǯǱȒ ǲ ǜȓǭǑȑƲǤǵẎӭǵ ǲǶ Impact Factor Ǔ̂

ǘȐȓǭǋȒƳWeb of Science ʣǮƲResearcher ID: F - 4018- 2015ǲǭƲ₡ Џ ǞǭǋȒƳ 

No. ȽȢɆɩ Web of Science ֛   

ȦɋɩȬɶҘἶ ɵ ȦɋɩȬɶ ֻѫ ȹɱȽɶ 

1 
Effects of sodium on electrical properties in Cu 2ZnSnS4 

single crystal  

APPLIED PHYSICS LETTERS, 2014, 104.15: 

152101. 

Nagaoka, Akira; Miyake, Hideto; Taniyama, Tomoyasu; 

Kakimoto, Koichi; Nose, Yoshitaro; Scarpulla, Michael A.; 

Yoshino, Kenji  

2 

Optimization of power control in the reduction of basal 

plane dislocations during  PVT growth of 4H- SiC single 
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and Fusion Science through Cross - Fertilization ,  Toki, Japan, 2014.11.  

їᾑ , Ωὤ ▌, ˹˝ Ҁ, K. Mishra, 

 , ᶫἧ ,  ᴇ , QUESTȿ

ɶɞ 

QUEST ǲǑǘȒɝɨ ɵɜȢȭɫ ₑ ἧȳȢȭɫɆɫɱ ș ǋǦὈЋ ᾚ Ҳ, ɕɧȸɜɵ ֻἶ̝ 31ᶥ₴̝ / 

PLASMA2014, ɟɁȹ( ⁸ , Japan, 2014.11.  

BING GAO, Koichi Kakimoto 
Role of Numerical simulation in high - quality crystal growth, 14ᾴʴᶮϽ̚Ẏ̝ CPVC14, Convention Center of Beijing Landmark 

Towers, China, 2014.11.  

К  ἱ  
ȷɶɏɶȱɱɒɣɶȽǲȏȒ Ι ̱ȵɝɣɪɶȵɥɱ Ǔ ǠȒ Ҙ ǵ ᵂ , 133ᶥ NEC C&CȵȷɄɞ SP ̝, NEC , 

Japan, 2014.11.  

Akihide  Fujisawa ɕɧȸɜˍ ǵ ׄ, ɕɧȸɜɵ ֻἶ̝ 31ᶥ₴̝,  ⁸ ɟɁȹ, Japan, 2014.11.  

ὲ′ , ῇ ˪, ̗ Ⱪ, ˘, 

ʴῇ ֲ 
ӓֻ ӭᾚ̱ȦɒȽȫȵɶǲǑǘȒ ἧ ἶǵ᾽ , 44ᶥ ᶮК̝ NCCG- 44 , ἶ Ẏἶ, Ja pan, 2014.11.  

ᾛ ̰  ▌ǋ ȢȨɱВ ș̢ǍȢȨɱ ↓ӆ ˍ , Plasma Conference 2014, Niigata, Ǥǵ̀, 2014.11.  

Ẏᾶ ˘ 
ɪɱȸ șꜘ ǞǦ Ҙɵ ҘȦɋɩȬɶǵ ҧ ֝♬, ᶥ RSET̋ σ⁸ ׄǘȹɝɈɶ ȳȷɄɈɔɩǱ ̝ș ǖȆȐǋǵ  

Ѽ , ẎἶȳɄɧȢɆɵɕɧȴ  ̝Ὑ, Japan, 2014.11.  

⁸′  
ɨɠɶɆȹɱȵɱȮǲȏȒ ȵɈ ǵ , ˉ″ ᷂ӢֻֿȵɱɛȶȤɞƼ ȵɈ ֗ǺǤǵק ḢǵɨɠɶɆȹɱȵɱȮǲȏȒ

ɵ ƽ, Ẏἶ, Japan, 2014.12.  

К  ἱ  
Ҙ ѝ ǲǑǘȒȱɱɒɣɶȽȵɝɣɪɶȵɥɱ ǵ ǯ , ὂὐ ǵҘἶȵɱɛȶȤɞ, ὂὐ (JAXA)ὂὐ ἶ

, Japan, 2014.12.  

ʴ  ʝ , Ᵽ  ʹ, ′ , ʴ  

⃰ , ˝ ⅎ , ῇ ,  , 

ԍ ʝ, ′ͭ ʝ, ῎ ,  ἶ, 

 Ҁ, ˝ ᴇẑ, Ⱬ  ᴇ͠, ᶫἧ 

,  ᴇ ,  ◘ , їᾑ , Ῥ 
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QUESTǲǑǘȒȾȢɎɶȽɕɧȸɜ ǵП ↓ӓǯὕ , ₳ 26₴↓֙ ׄḌВֿ Ḹ̝ף, ᶽΉ, Japan, 2015.01.  

Koichi  Kakimoto 
SiC crystal growth of electrical and optical devices, 39th International Conference and Exposition on Advanced Ceramics and 

Composites, Hilton Daytona Beach Resort and Ocean Center Daytona Beach Florida , United States of America, 2015.01.  

Ẏᾶ ˘ ɪɱȸ ǯɪɱȸ ǵ ǑȏǺ˹♥ǵ᾽ , ₳ 26₴↓ȭɨɶɱѝ ֓Њ͝ ȹɝɈɶ, əɄɩȹɱɆɧɶȴӵẉ, Japan, 2015.01.  

Y. Kangawa, K. Kakimoto  Theoretical aspects in growt h of In - rich InGaN, SPIE 2015 Photonics West, San Francisco, United States of America, 2015.02.  

Koichi  Kakimoto 
Crystal growth of atomic scale and macro scale calculations, Deutschen Kristallz chtungstagung DKT 2015,  Goethe- Universit t 

Frankfurt am Main, Germany, 2015.03. 

ʣԍ Ͽ˲ 
Impact of postglacial sea - level and coastline changes on tides in East and Southeast Asian seas, CCOP - GSJ/AIST- KIGAM- PKNU DelSEA 

III Kick - off meeting, Pukyong University, Korea, 2015.03.  
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ȵɶɇș ǋǦẐ ȵɨȱɱǵ , 62ᶥꜘ ἶ̝ ἳἶ ̝, Ẏἶ, Japan, 2015.03.  

 ʝ, GAO BING, LIU XIN, ʴ  , 

 ̤ʝ, ԍ  ӵ , Ὗ  ̾Ѓ, ֥ 

ֲ, ὲ′  

ɏɭɶɅɎȢȷ Ӵ ǵ , 62ᶥꜘ ἶ̝ ἳἶ ̝, Ẏἶ, Japan, 2015.03.  

ӧ    ǔǵǍɵǔȎǍɵǉǠ, 1ᶥ Ẏἶɵ ᾐ ˧ ̝, ῎, Japan,  2015.03. 

̯Ƶ   Ҳₑ ǵ ǯȦɋɩȬɶ ǲ ǠȒ , ἶ̝ ᶥ₴ Ẏ̝, Ẏἶ, Japan, 2015.03.  

Okamoto, Hajime Japanese Science Status, Earth CARE 23th JMAG, ESA- ESTEC the Netherlands, Netherlands, 2015.04.  
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ḹ ˬ ὧӢ 1- 20- 14 , Japan, 2015.05.  

hanada kazuaki, Naoaki  Yoshida, Takumi 

Honda, KUZMIN ARSENIY ALEKSANDROVI, 

Hideki  zushi, Ikuji  Takagi, Akiyoshi 

Hatayama, Akihide Fujisawa, Kazuo  

Nakamura, Hiroshi  Idei, Yoshihiko  

Nagashima, makoto hasegawa, Takumi 

Onchi, Aki Higashijima, Shoji Kawasaki, 

Hisatoshi  Nakashima,  , Osamu 

Mitarai, Atsushi Fukuyama  

Dynamic retention characteristics in RF driven long duration discharges on QUEST, 8th IAEA Technical Meeting on Steady State 

Operations of Ma gnetic Fusion Devices, Nara in Japan, Japan, 2015.05.  

BING GAO, K. Jiptner, S. Nakano, H. 

Harada, Y. Miyamura, Takashi Sekiguchi, 

Koichi  Kakimoto 

One- seed casting large - size monocrystalline silicon for high - efficiency and low - cost solar cells, 8th Interna tional Workshop on 

Crystalline Silicon for Solar Cells, Bamberg, Germany, 2015.05.  

K.Mishra, hideki  zushi, Hiroshi  Idei, 

Takumi Onchi, makoto hasegawa, hanada 

kazuaki  

ORIGIN AND EVOLUTION OF SPONTANEOUS ROTATION IN PLASMA UNDER DIFFERENT MAGNETIC FIELD GEOMETRY IN TOKAMAK QUEST, The 42nd IEEE 

International Conference on Plasma Science, Belek Antalya, Turkey, 2015.05.  

їᾑ  ɜȢȭɫ ɵɝɨ ș ǋǦɨɠɶɆȹɱȵɱȮɵѰⱣ,  RIAMɓȧɶɧɞ 2015, ˉ″Ẏἶꜘ Ҙἶ , Japan, 2015.06.  

S. Inagaki, T. Tokuzawa, K. Ida, M. 

Lesur, T. Kobayashi, A. Fujisawa, S. - I. 

Itoh, K. Itoh, LHD Experiment team  

Edge Turbulence Structure with High Spatial Resolution and Its Dynamics in LHD, 5th Asia Pacific Transport Working Group (APT WG) 

International Conference, Dalian, China, 2015.06.  

ӧ   ǵ ῁ ǵ◐ ɵⱦ ɵẀ ǲ ǠȒ , ˽ ἶ̝, ˬ, Japan, 2015.06.  

Y. Kosuga Inward particle flux driven by parallel flow shear driven instability, 8th Festival de Theorie, Aix - en- Provence, France, 2015.07.  

ὲ′  
ӓ ӭᾚ̱ Ḩ ǵ ʝԍ ǲȏȒ ό, ἶ ̝ƼɭȢɇȬɡɁɕӭᾚ̱Ͻɵ ἧɅɎȢȷ 162Ỗᴣ̝ƽ 94ᶥ

̝, ˬ, Japan, 2015.07.  

Y. Kangawa, H. Miyake, M. Bockowski, K. 

Kakimoto 

Development of in situ observation system for liquid/solid interface during solution growth of AlN, Workshop on Ultra - Precision 

Processing for Wide Bandgap Semiconductors (WUPP2015), Hil ton Fukuoka, Japan, 2015.08.  
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BING GAO, Satoshi Nakano, Koichi  

Kakimoto 

Three- dimensional analysis of dislocation multiplication in single - crystal silicon under accurate control of cooling history of 

temperature, 20th American Conference on Crystal Growth and Epitaxy (ACCGE- 20)/Organometallic Vapor Phase Epitaxy (OMVPE - 17), Big 

Sky Montana, United States of America, 2015.08.  

S. Inagaki  
Transport Phenomena in the High Temperature Non - Equilibrium Plasma, 2015 Autumn Meeting of the Physical Society of Japan, Ẏ, 

Japan, 2015.09.  

ּ   
ɋȪɄȡɔȾɱɒɱȮǿǵᾍꜘ, ›ἶ̝ ɭɶȭȵɥɁɕ ʣ Ҙ ǵ ǯ֯ Ẏἶ″ˉ ,ר ɕɧȴ, Japan, 

2015.09.  

⁸′  Ὶ ↓ , Ὶ ȵɱɛȶȤɞƼ Ὶ ἶǲǑǘȒ ǵ Ѽ II ƽ,  ἃẎἶ ῇ⁸, Japan, 2015.09.  
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ɵ ɵ Ȓ , ˉ″Ẏἶ ɕɧȴ, Japan, 2015.09.  

K.Mishra, H. Idei, Y.Hayashi, Takumi 

Onchi, zushi  hideki, hanada  kazuaki  

Development of a Novel Passive Imaging System for Measurement of Plasma Thermal Emission, WCSET 2015 4th World Conference on 

Applied Sciences Engineering and Technology, Kumamoto University, Japan, 2015.10.  

ὲ′ ,  ʝ InNқᶿMOVPEǲǑǘȒɓȟȹɁɆ ѰⱣǲȏȒɛɨȽȢɕѰⱣ, 45ᶥ ᶮК̝ , Ӕ Ẏἶ, Japan, 2015.10.  

Okamoto, Hajime Japan Science Status, Earth CARE 24th JMAG, TKP Tokyo, Japan, 2015.11.  

K. Kakimoto, B. GAO, Sh. Nishizawa, S. 

Nakano, H. Harada, Y. Miyamura, T. 

Sekiguchi, Y.  KANGAWA 

Modelling of Crystal Growth: Macro and Atomic Scale Analysis, The 8th International Workshop on Modeling in Crystal Growth, S pa, 

Belgium, 2015.11.  

hanada kazuaki, H. Idei, Naoaki 

Yoshida, zushi  hideki, Kazuo Nakamura, 

Akihide  Fujisawa, Nagashima Yoshihiko, 

Makoto Hasegawa,  , Takumi Onchi, 

Aleksandrovich Arseniy Kuzmin, H. 

Watanabe, A.Higashijima, S.Kawasaki, 

H.Nakashima, T.Nagata, T.Kariya, 

T.Imai, A.Ejiri  

Recent progress on no n- inductive current drive and particle balance control towards steady - state operation on QUEST, The 18th 

International Spherical Torus Workshop (ISTW - 2015), Princeton University USA, United States of America, 2015.11.  

  
П┴ǵǦȈǵɎȢȨɟȩɉȭȷǯɎȢȨɜɄɨȠɩ ȢɱɕɧɱɆǒȐП ӣ ȅǮ , 23ᶥ ɎȢȨɟȩɉȭȷἶ̝, Ƞȭɫȷ

῎, Japan, 2015.11.  

Okamoto, Hajime, Sato  Kaori, Ishimoto, 

H., Hagihara, Y.  

Global analysis of generation mechanism of ice microphysics inferred from space - borne active sensors and infrared  sounder, AGU 

fall meeting ,  Moscone center San Francisco USA, United States of America, 2015.12.  

Okamoto, Hajime, Sato  Kaori, Hagihara, 

Yuichiro  
Development of L2 algorithms for CPR/CPR - ATLID/CPR- ATLID- MSI., Earth CARE PI workshop, TKP Takehashi Tokyo, Ja pan, 2016.01.  

Kaoru Ichikawa 
Variability of the Kuroshio in the upstream region, CLIVAR/JAMSTEC Workshop on the Kuroshio Current and Extension System: 

Theory Observations and Ocean Climate Modelling, JAMSTEC Yokohama, Japan, 2016.01. 

ὲ′  
ӭᾚ̱ ǵ ֚ꜘǲ Ǟǭ ʝԍ ǯ Ҙἶ ǵ ǒȐ , 29 CAMMɓȧɶɧɞ ͈̝, ֓ ȠȢɑɶəɶɩ, 

Japan, 2016.01.  

῎  ҍ Earth CAREȳȢȦɱȷȿɶɞ , Earth CARE Ỗᴣ̝, TKP ˬ Ў ȩɱɓȟɪɱȷȹɱȽɶ, Japan, 2016.02.  

῎  ҍ 
Earth CAREǵ ȵȷɄɞǯǞǭǵẉ ɵẉ ˍɧȢȾɶ , Earth CARE ̝ , TKP ˬ Ў ȩɱɓȟɪɱȷȹɱȽɶ, 

Japan, 2016.02.  
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2016.03.  

⁸′  ↓ ǵ resolution ǯ coverage, ῎› Ẏἶϼ ȹɱȽɶ ̝, ῎› Ẏἶ, Japan, 2016.03.  

К ᷁ʝ, ʝ, ֲ, , 

 ◑ 
Ẑ₳ ǲǑǘȒⱨᾛɕɧȷȿɁȭ ǵѝ⁹ǲǫǋǭ, ἶ̝ 2016₴↓ ἳẎ̝, ˬẎἶ ȫɡɱɏȷ, Japan, 2016.03.  
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2014₴ 12  ὲ′  Handbook of Crystal Growth, 2nd Edition  
ISBN :9780444563699 

e ISBN :9780444593764 

2014₴ 12  ʝ Handbook of Crystal Growth (Second Edition)  ISBN: 978- 0- 444- 63303- 3 

2015₴ 3  β 
ˉ″Ẏἶ ȠȶȠ ṑ ֤  4 ȠȶȠ ǵ ṑ  

( ɨȷɆ: β, ᾨὌ , ⅎ , Ὗ , ᴫ , ʣԍϿ˲, ʴ ◑)  
ISBN: 9784865610239 

2015₴ 4  
῎ ҍ 

̯ ֯  

ɌɶɆ 231ֵ 

Ƽ˲› ɵ ǵ Ѽ ƽ 
ISBN978- 4- 904129- 14- 2 

2015₴ 5   Hydrated Materials: Applications in Biomedicine and the Environment  

ISBN: 9789814463225 

e ISBN: 9789814463232 

DOI: 10.4032/9789814463232 

Ħ  

 ˔ ɵ ɵẆ  

¶ ἶ Ҟ  

ѝ ֵ ׀   ̈   

2014₴↓ 

˧̂ ὑ

 

(Л)  

2015₴↓ 

˧̂ ὑ

 

(Л)  

ѝ  

Л  

2014₴↓Ὀ˓         

ǵ ǲҤ ǜȓȒẎ ˛̸ ǯ

ǿǵ◙  
ἶ Ḣ  22106002 Ḣ Ḍ  ◑ 22- 26₴↓ 12,818,000  84,253,000 

ҍ ǑȏǺ ḌǵȤȢɱɇȻɶɧɶȽɭɶǲ ǠȒ

 
Ḩ (A)  24246161 ȦɋɩȬɶἶ Ẏᾶ ˘ 24- 26₴↓ 18,460,000  43,030,000 

ӓɕɧȸɜǲǑǘȒȢȨɱ ↓ Ҳǵ ֗Ǻ

Ҳ Ҳ ǵ ͔ 
Ḩ (B)  23360414 ֻἶ Ḑ  23- 26₴↓ 2,730,000  17,290,000 
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ӢǵẎ ṑ ᵎǯ Ҙ ǵ ўǱ ֗ǲ

ǠȒ Ḣ Ι ˔ ǵ  
Ḩ (B)  24310120 

̝ȵȷɄɞ›ἶ 

ɵὄЋȵȷɄɞ 
К  ἱ  24- 26₴↓ 3,380,000  18,980,000 

Ȧɋ ӭᾚ̱ǵὕ ǲׄǘǦɜȭɫɵɈɌ ֻ

ǵ  
Ḩ (B)  24360012 

ꜘ  ר

ɵ ›ἶ 
 ʝ 24- 26₴↓ 3,120,000  18,070,000 

̱╛ ʣ Ҙ ȵȷɄɞǲ ǠȒ ὄЋר ͔

ǵǦȈǵ ǵ  
Ḩ (B)  24360358 ›ἶ   24- 26₴↓ 1,430,000  8,320,000 

ȢȨɱВ ҲḌ̬ ˍ ǵ  
Ҳ 

ȷȽɶɆ  
25887041 ɕɧȸɜ ἶ ᾛ  ̰  25- 26₴↓ 1,040,000  2,340,000 

2015₴↓Ὀ˓         

ẉ ɧȢȾɶǯӓἶ ɠɅɩș ֻǞǦȦȠɫȼ

ɩ Ϸֿӓǲ ǠȒϼᾚ  
Ḩ (S)  25220101 ṑҲ   ̗ ⱷ 25- 27₴↓ 32,370,000 25,480,000 172,510,000 

         

ẉ ῁ ɵ ǲǑǘȒ ἧⱦ ǵ ǯɜȭɫ

ѰⱣ 
Ḩ (S)  24226020 ֻἶ ᶫἧ  24- 28₴↓ 26,780,000 18,590,000 201,240,000 

ẉ ˍɧȢȾɵ ɪɶȾǵ ֻ ȵȷɄɞǵ

ǯЋ ⱨ ר  
Ḩ (A)  25247078 

ɵ  

ɵ ἶ 
῎  ҍ 25- 28₴↓ 10,920,000 10,920,000 43,160,000 

ȵɈ ḢǲǑǘȒḨ ǯ ⱦ ș Ǡ

Ȓ ɵӓἶɵ ǵ  
Ḩ (A)  26241009 ṑҲ   β 26- 28₴↓ 15,600,000 12,350,000 40,300,000 

ȦȠɫȼɩ᷂ʣɨɠɶɆȹɱȵɱȮ ǲȏȒ Ι

ɠɅɩǵ ΒẀҲ˔ ǵ ↓ӓ 
Ḩ (A)  15H01728 ṑҲ   ͠◑ 27- 31₴↓  11,050,000 18,850,000 

₳ ɕɧȸɜǵ▌ ˍ  Ḩ (A)  15H02155 ɕɧȸɜ ἶ ̗   27- 31₴↓  8,450,000 15,210,000 

ӓɕɧȸɜǲǑǘȒⱨ ֗ǺǤǵҲ Ҳǵ

 
Ḩ (A)  15H02335 ֻἶ Ḑ  27- 31₴↓  14,430,000 23,270,000 

șרׄ ǠȒ ʴȮɧȢȾɶǵ ҲѰ

Ᵽǯὕ Ḣ  
Ḩ (B)  26289335 ›ἶ ʴ  ◑ 26- 28₴↓ 8,970,000 3,770,000 16,120,000 

ǵ ʣ Ҙ ̱ǵ ӓ ǲ

ǠȒ ǵ  
Ḩ (B)  15H04215 ›ἶ   27- 29₴↓  4,420,000 5,590,000 

ϼ ֻ ș ׄǞǦ ▌↓ɝɨ ǲȏȒɕɧȸɜ

ǨʣǙǵ  
Ḩ (B)  15H04231 ֻἶ їᾑ  27- 30₴↓  10,270,000 12,350,000 

᷂ Ẏ ǲǑǘȒ ș̢Ǎ֙ἧ ǵҘἶ Ḩ (C) 26400467 
ɵ  

ɵ ἶ 
ῇ  ҷ 26- 29₴↓ 910,000 1,950,000 4,680,000 

ᾛ ԍ Ῥ ǵƼ ǵȨȠȵȷƽǵї ̏ Ḩ (C) 26400468 
ɵ  

ɵ ἶ 
⁸′  26- 28₴↓ 1,430,000 1,430,000 4,680,000 

ֻ͜ ǲȏȒ ʣ Ҙ ̱ǵר ׄʣǲ ǠȒ

 
Ḩ (C) 26420826 ›ἶ ּ  26- 28₴↓ 1,430,000 780,000 2,340,000 

̏̂ǔ₳ ӓǲȏȒɕɧȸɜˍ ǵẎά⁪  Ḩ (C) 26420852 ֻἶ Ῥ ◑ 26- 28₴↓ 1,300,000 1,560,000 4,420,000 

ӓἶ ɵ ȩɁɕɩɠɅɩ ǯȨȼɱɵPM2.5

ǿǵ◙ ͔ǯὕ  
(B)  15K16116 ṑҲ  ԍ  27- 28₴↓  2,990,000 3,770,000 

ɧȢȾș ǋǦʤ῁ ⱨ ǵЋ ר

 
(B)  15K17762 

ɵ  

ɵ ἶ 
̯  ֯  27- 29₴↓  1,560,000 4,030,000 

Ҳ ҧ șדȇɕɧȸɜˍ ֻ ǵ ᶫ (B)  15K17799 ɕɧȸɜ ἶ ᾛ  ̰  27- 29₴↓  1,300,000 3,640,000 

ὑ₡ӓ Ɇȩɜȭ ḢǲǑǘȒ Ҳ ᾑ

ẕǓ ǠȒ ẀҲ 
(B)  15K17800 ɕɧȸɜ ἶ ּ27 ⁫ ᷂ר- 28₴↓  780,000 1,430,000 
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Impact of phase - space turbulence on drift - wave 

transport in toroidal  fusion plasmas  
(B)  15K18305 ֻἶ 

Lesur 

Maxime 
27- 28₴↓  780,000 1,820,000 

קר ǵК Ҙ Ƕ ῁șǰǵȏǍǲ̟

ǠȒǒ  
 26610151 

ɵ  

ɵ ἶ 
ӧ   26- 28₴↓ 1,170,000 1,820,000 3,770,000 

ἧ ȩɁɕɨɱȮ ᾑǲȏȒ ᾑ ǵПѫ ǲ

ǠȒ  
 26630487 ԍἧҘἶ   26- 28₴↓ 2,080,000 1,040,000 3,770,000 

ʣ ɵ ↓Ḣǵ ҘȦɋɩȬɶșѫ ǞǦ

ǿǵ  
 26630496 ȦɋɩȬɶἶ ′ ᴇẑ 26- 28₴↓ 1,430,000 1,560,000 4,030,000 

ΒɠɅɩǲ ǠȒ Ǟǋ ɵ ȷȫɶɞǵ

 
 15K12190 ṑҲ   ͠◑ 27- 28₴↓  1,950,000 3,900,000 

ǵ Ẏ˗ ș╠ǔ ǚǠˍ ǵ ǲ

ᾍǠȒ Ι ̱Ҙἶ Ƞɕɫɶȿ 
 15K12477 

̝ȵȷɄɞ›ἶ 

ɵὄЋȵȷɄɞ 
К  ἱ  27- 28₴↓  1,820,000 3,640,000 

ɭȢɇɎɱɇȬɡɁɕ ǵ ὑ ǵ   15K13351 ›ἶ  ʝ 27- 28₴↓  2,210,000 4,030,000 

CT- FEA/3D ◐ ǯɈɌ ǵ ֻǲȏȒП ӣ

ǵ  
 15K13836 ɵ Ҙἶ   27- 28₴↓  1,690,000 3,900,000 

ֻ ẎḌ ǵ ǲר ǠȒ   15K14267 ›ἶ   27- 29₴↓  1,170,000 3,640,000 

ɕɧȸɜˍ ǵ̬ ǲǑǘȒ Ǟǋ ҲҘ  15K14282 ֻἶ ̗   27- 28₴↓  2,080,000 3,900,000 

ˍ Ҳ ȷɘȭɆɩǵ ᾽   15K14283 ֻἶ Ḑ  27- 29₴↓  2,470,000 3,770,000 

Ħ ᷂Ӣ˗ҵ ɵ ἶ Ҟ ˗ ɅɶȽɗɶȷȏȑ ї 

¶Ǥǵ̀ǵ Ҟ ǵК  
׀ Ѱ↓׀  ї Њ֞↓2014₴ ׀   

2014₴↓ 

Ḩ ǯǱȒ Ǔᶮק Ḣǵ ṑẀҲ˔ ẀҲ ᶦѝ ˗  ˲ ֻ ȹɱȽɶ 1 H26 

Ῥ⁸ǲǑǘȒ ṑǵ ǯ Ҙ ɜɁɕǵ̸ Ῥ⁸ˉ″Ẏἶ Ҟ

 
Ῥ⁸ 1 H26 

Ẏἶ▌ӓ͝ ˗ Ҟ Ẏἶ▌ӓ͝ ˗ ρ  ἶ  15 H26 

2015₴↓ 

ᶮ Ẏἶ ▌ӓ ϮȓǦ ǵ Ẏ  ἶ  2 H27 H28 

ẀҲ ᶦѝ ˗  ˲ ֻ ȹɱȽɶ 1 H27 

ἶ ˲ Ҟ (ї ɵ Ѓⱥₒ  ἶ  1 H27 H28 

Ẏἶ▌ӓ͝ ˗ ( Ҟ )  ἶ  0 H27 

Ẏἶ▌ӓ͝ ˗ ᶮ ἶ̝  ἶ  0 H27 

Ħ ᷂Ӣ˗ҵ  

¶֞ ʝ  

 ϼ ̈  Ấ ◐  

2014₴↓ 

˧̂ ὑ  

Л  

2015₴↓ 

˧̂ ὑ  

Л  

Ҙ ᾚЊ ˗ ṑȠȹȷɟɱɆ ὕ ὕ ˗

ṑȠȹȷɟɱɆ ӓ ˗ ꜘ ǵ  

ȦɋɩȬɶɵ ֻ  

Ấ ֵ 14102594- 0  
К  ἱ  ₴↓ 4,440,000  5,681,000  

ᴜ ↓ὕ ӓ  NEDOҞ  ּ   ₴↓ 2,602,000  1,100,870  
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ΙɠɅɩǲȏȒ Βɵ ṑẀҲ ͔ǯ◙ ͔ ṑ   ͠◑ Ӵ₴↓ 18,796,000  13,646,799  

ɵῬ‡șדȇᶮ Ḣɵ ǵ Ḣ ǵ  

(2) ṑẀҲ˔ ɠɅɩǵ ǲ ǠȒ  
Џ ᶧ ˲ ṑӲҘȹɱȽɶ ⅎ   Ӵ₴↓ 6,391,000  4,670,879  

Ƽ ș ǠȒɜȢȭɫɕɧȷȿɁȭǲ͜Ȓ ƽǵǍǨƲ

ǞǦɜȢȭɫɕɧȷȿɁȭǵѝ ֗Ǻ  
ᶮ Ẏἶ ˲ ˬ Ẏἶ  ◑ Ӵ₴↓ 3,399,992  2,956,515  

GNSS֚ ᾑֵͬș ǋǦЋ᷂ ₡ Ǔ ǖ Ǟǋὂὐ ἶ 
ἶ  

ὂὐ ἶ Ỗ  
⁸′  Ӵ₴↓ 24,466,927  13,405,957  

ƼPICESƼ2011₴ Ẏ ǲ ᶦǞǭ ʣǲ їǞǦ ǲȏ

ȒӔ Ẏ ῚǲǑǘȒ ṑ ǿǵ◙ ɕɫȶȥȭɆƽǵǍǨƲ

ƼȤȥɔȩɟɧǲȏȒɠɉȽɨɱȮƽWebcam monitoring in the 

research project ĝEffects of Marine Debris Caused by the 

Great Tsunami of 2011 Ğ 

ȦɊɵɤɶɵȦȷ ╛̝   ◑ Ӵ₴↓ 4,396,368  2,537,621  

ר ɵ ͬ Ẑר Ͻ ǵ ȱȷɆ̭ Ẑ ȹ

ɩƲɠȶɣɶɩǵВ Ḩ ϼ ֻ ȵɨȱɱẐ

ɕɫȹȷВ Ḩ ǲ ǠȒ ᴜ ɵ̭ȱȷɆ

ǲ ǠȒ  

ᶮ ȦɋɩȬɶɵ ֻ   ʝ ₴↓  55,200,000  

ĭ į ӭᾚ̱ǲǑǘȒ ɵ ǵר  › Ẏἶ ὲ′  ₴↓  6,087,000  

ȽȢᶮׄǘɪɱȸ ǵ˿ Ʋ ͔֗Ǻὕ  ╛̝  ɨȠɞȤȡɱɇ Ẏᾶ ˘ ₴↓  4,885,920  

ȦɋɩȬɶ ʫ̈ ȦɋɩȬɶ

ὑ╛  

ᶮ ȦɋɩȬɶɵ ֻ  

Ấ ֵ(14101052- 0) 
  Ӵ₴↓  58,002,000  

ɕɧȸɜ ἶѝ ǲ ǠȒἶ ҲׄĚɕɧȸɜ ἶǵ ѝ ǵ

ֻǯἶ ᾽  
ἶ ̝  ◘  Ӵ₴↓  1,300,000  

ȦɋɩȬɶɗɱȿɡɶ ˗ ȦɋɩȬɶɗɱȿɡɶ

˗ Ҙ Ǥǵ̀ ѫ ȦɋɩȬɶ ȠȤȽɫɶȽ

ș ǋǦὕ 10kW ǵɜɩȿɫɶȽ  

ᶮ ȦɋɩȬɶɵ ֻ  Ẏᾶ ˘ Ӵ₴↓  8,916,000  

ȶɩȩɫȢ ǵ ɟȩɉȸɞ֛ט ǯ ӓ Ҳ ͔

ȢȨɱ ᾑ ǑȏǺ ͔ 
╛̝ ̸    Ӵ₴↓  1,153,848  

ῚǒȐẎ ș ǠȒɜȢȭɫɕɧȷȿɁȭȷǵҲ ǯ ṑɨ

ȷȭ ͔ 
ṑ   ◑ Ӵ₴↓  7,130,160  

EarthCARE ǵ CPR Ӵ̱ƲCPR- ATLID ֻƲCPR- ATLID- MSI ֻ

ȠɩȲɨȸɞǵ Ǥǵ  

ᶮ ˲ 

ὂὐ  
῎  ҍ Ӵ₴↓  7,440,000  

Кˀ ὂὐ ǲǑǘȒ Ι ȵɝɣɪɶȵɥɱ 
ᶮ ˲ 

ὂὐ  
К  ἱ  Ӵ₴↓  3,015,200  

ἧȳȢȭɫɆɫɱ ǲȏȒɕɧȸɜᾍׄṢ ǵ ͔ ᶮ ˲ ԍἧҘ   ᴇ  Ӵ₴↓  580,340  

Ƽ ȭɨɶɱȦɋɩȬɶȵȷɄɞǵὕ ӓƽ ҧ Ҙ ȵ

ȷɄɞ ǵǦȈǵẎ Ι  
ᶮ Ẏἶ ˲ ˬẎἶ К  ἱ  Ӵ₴↓  909,044  

ǛȆᾍ ǛȆ Ιȵɝɣɪɶȵɥɱ КẆ᷂ᶫ ╛̝   ◑ Ӵ₴↓  2,700,000  

2015₴↓ Ѽ ЋḢ ҵ ῎ ȹɱȽɶ ⅎ   Ӵ₴↓  769,154  

26₴↓Ὀ˓      

Ẑ ȦɋɩȬɶ Ẑ Ͻ ȵȷɄɞ ʫ̈ ר

ǵ  
ȦɋɩȬɶɵ ֻ   ʝ ₴↓ 43,200,000   
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PJ ׀ ȵɨȱɱ Ẑ ǵ Ẑ

Ӵ ǵ  

ĭ į ӭᾚ̱ ȵɝɣɪɶȽǵ  
› Ẏἶ 

NEDOǵПỖ  
ὲ′  ₴↓ 7,500,000   

Ҙ ↓ὕ ӓ  NEDOỖ  ּ   ₴↓ 31,419,000   

Ῥ ̱ ʣ Ҙ ǲǑǘȒ MW ר  ̸  ּ   Ӵ₴↓ 3,240,000   

Development of level2 algorithms for CPR CPR- ATLID and CPR-

ATLID- MSI 
ὂὐ  ῎  ҍ Ӵ₴↓ 6,499,857   

ȦɋɩȬɶ ʫ̈ ȦɋɩȬɶ

ὑ╛  

ȦɋɩȬɶɵ ֻ  

Ấ ֵ(14101052- 0) 
  Ӵ₴↓ 50,946,000   

ȦɋɩȬɶɗɱȿɡɶ ˗ ȦɋɩȬɶɗɱȿɡɶ

˗ Ҙ Ǥǵ̀ ѫ ȦɋɩȬɶ ᾛḌɪɱȸ ș

ǋǦ ҧ ɜɩȿɫɶȽȵȷɄɞǵ  

ȦɋɩȬɶɵ ֻ  

Ấ ֵ 14101167- 0  
Ẏᾶ ˘ Ӵ₴↓ 8,855,000   

Ẑ Ͻɏɋɩș ᾶ ǿ ǠȒḹֻǵ▌ ǲᾍǠȒ ὕר  ̯    Ӵ₴↓ 780,000   

ῚḢǲǑǘȒɨȠɩȽȢɞל ˔ ȵȷɄɞǵ  ֻ ȹɱȽɶ ⅎ   Ӵ₴↓ 8,320,000   

ᾯ᷂ Ι˔ḸɠɅɩɅɶȽș ǋǦ ὑ ǵ Ȇ ( )  К  ἱ  Ӵ₴↓ 2,000,000   

2014₴↓ Ѽ ЋḢ ҵ ῎ ȹɱȽɶ ⅎ   Ӵ₴↓ 999,951   

Ẏ ṑ ǵǦȈǵȵɶɞɪȷֿӓȵȷɄɞ ǯǤǵꜘ  
ᶮ Ẏἶ ˲ ˬẎἶ 

Ẏ  
 ͠◑ Ӵ₴↓ 510,000   

Ħ ᷂Ӣ˗ҵ  

¶Вֿ ʝ  

 ϼ ̈  

2014₴↓ 

˧̂ ὑ

 

Л  

2015₴↓ 

˧̂ ὑ

 

Л  

ρ  

2014₴↓      

Ӕ ӓǵɟȩɉȸɞǯЋ Βǿǵ◙ Ẏ

ɕɫȹȷǵӋ  

ẎἶВֿѫ ˲ ḸɵȵȷɄɞ

ᶮ ᷂  
῎  ҍ 0  

Ħ ἶ ȮɨɶɱɵɋɁɆɭɶȭɵȨ

ɔɵȦȭȹɪɱȷ NE ˗ ǲḨǬǖ

Вֿ  

ʴ ǵ ҲǯК ꜘҘǲ ǠȒ  ֦ › ╛̝  ּ  3,600,000   

Joint Collaboration and Research of Numerical 

Simulation of Airflows around Urban area  

╛̝ ṑ ƲUniversitat 

Autonoma de Barcelona 
К  ἱ  0   

Development of regional ocean prediction 

system for Korean applications  
Geo System Research Corporation ⅎ   2,670,000   

ɎɶȿɡɩɠȠɨɱȮ ȵɡɆɩḌɫɚɁɆǵ

Ҳ ҲѰⱣǲ ǠȒ  
˲  ʴ  ◑ 0   

ǲǑǘȒʥ ɵ ̭ ǲ ǠȒВֿ

 
ȮɫɶɎɩȤȥɶɍȸɵȶɡɏɱ ╛̝   ʝ 41,040,000  NEDOҞ ˗ ǲ͜ȒВֿ  

ˍ Ʋ ḹǵẉ ֿ ɅɶȽǵ ǲȏȒ L-

H ǵ  

˲ ԍἧҘ  

ẎἶВֿѫ ˲ ἶ  
̗   0   
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᷂◐ȋ ȤȦȢȭǵ◙ ș ǞǦ ǵ

їǵ ↓ӓǯǤǵᾓ ˔ ǲ ǠȒВֿ

 

╛̝ ṑGIS  

╛̝  
К  ἱ  0   

JT- 60SA ἧȳȢȭɫɆɫɱқ ɵ Ҳȵȷ

Ʉɞ FADISǵ  
˲ ԍἧҘ  їᾑ  0   

LES̱ ɠɅɩǲȏȒἴ ק◐᷂ ȓǲ ǠȒ

Вֿ  

˲ ӓἶ  

ᶮ Ẏἶ ˲ ˬẎἶ 
К  ἱ  0   

ᴜ ɠɌɧȢȭ ǵ Ι  ˬȹɧ ╛̝   ʝ 1,500,000   

Ẏⱦ ɠɅɩ COCO,RIAMOM,OFES,MRI.COMǵ

ɵ В Ḩ ǵ  

⅍ Ʋᶮ Ẏἶ ˲ ˬẎ

ἶƲ ˲  
ⅎ   0  2013₴ 11 14 2016₴ 31  

ɟȻ ɠɅɩWRFș ǋǦᾯ᷂ ǲ ǠȒ

Вֿ  

ᶮ Ẏἶ ˲ˬ Ẏἶ 

ᶮ Ẏἶ ˲ ˬ ›Ẏἶ 
К  ἱ  0   

̱╛ ʣ ǵѰⱣ ǵ  ╛̝ ̸  ּ   900,000  Ħ Ǔ֞ ǠȒ ṑ PJ ǵВֿ  

᷂◐ǲǑǘȒ Ҙ ȳȢɆǵ ͔ƲǑ

ȏǺ ǲ ǠȒВֿ  
╛̝  К  ἱ  7,800,000  

2014.5.23 ̂Ẁ Ấ Ṕ  

2014.12.18 ̂Ẁ Ấ Ṕ  

ǞǋɅȡȷȭ ǲȏȒ ♥ ǵ Ҳ ͔

ǲ ǠȒВֿ  
╛̝  К  ἱ  4,200,000  

2014.5.23 ̂Ẁ Ấ Ṕ  

2014.12.18 ̂Ẁ Ấ Ṕ  

Improvement of SST and Predictability using 

NWP- Ocean Mixed Layer Coupled Model 
Yonsei University  ⅎ   15,000,000   

Ḍ ̱╛ ʣ Ҙ ȵȷɄɞǵ ɓȥɶ

ȸ  

╛̝ ẎῬ Ʋ ╛̝ ῬǰǪ

ǖƲɂɋȢȵəɶɩɅȡɱȮȷ 
  15,000,000  2012₴ 11 2015₴ ᷀ 

EC Ҳș ǋǦ Ⱳɕɧȸɜ ȵɈɨȨ

ӓǵ  

˲ ԍἧҘ Ʋᶮ

Ẏἶ ˲ˬ Ẏἶ 
їᾑ  0   

֙ ׄḌВֿ  
ẎἶВֿѫ ˲ ἶ

ֻ ἶ  
ᶫἧ  151,590,000   

ֻ ὑ₡ɕɧȸɜǲǑǘȒ ἧɎɧɱȷǯɆ

ɨȿȤɞ ǵɠɅɨɱȮǲ ǠȒ  
˲ ԍἧҘ   ᴇ  942,622  

2013₴ 20 2014₴ 31 , 

ᴇ  

ἧɑɶɞ ᾑǲȏȒȽɱȮȷɄɱ ǵ

ω ͔ 
˲ ԍἧҘ  Ⱪ  ᴇ͠ 0   

ὑ₡ ǓȽɱȮȷɄɱɕɧȸɜᾍׄ ǲ

ʦǏȒ◙ ǵ ͔ 
˲ ԍἧҘ  Ⱪ  ᴇ͠ 0   

GNSS֚ ᾑ (GNSS- R) ǵ  ╛̝  ⁸′  1,080,000   

Ҙ ȵȷɄɞǵ ҲѰⱣǲ ǠȒ  ʢ˝ ╛̝  ּ   2,990,000   

Ι ǯ Ḍ ὕ ǲȏȒ ᷂ ᵣǲ

ǠȒВֿ  

ᶮ Ẏἶ ˲ ˬẎἶƲẎἶВֿѫ

˲ ḸɵȵȷɄɞ ᶮ ᷂

Ʋ ╛̝ ṑGIS  

К  ἱ  0   

JET ILWᾍׄ ȽȢɩ ǵⱨ ǵѝ ǯ

ֿ̬̱ ǵ  

˲ ԍἧҘ ƲẎ

ἶВֿѫ ˲ ἶ

ֻ ἶ Ʋᶮ Ẏἶ ˲ ῎ẎἶƲᶮ

Ẏἶ ˲Ῥ Ẏἶ 

Ⱪ  ᴇ͠ 0   

᷂◐ʣǵ Ι ˔ ǲǑǘȒ LESǯ RANSǵ

ǲ ǠȒВֿ  
╛̝ ɏɭɶȻɨɣɶȵɥɱȸ К  ἱ  1,000,000   
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ǋȖǭ ̂қ͔ΙȱɎɩɆֻ ș ǋǦ ◐Ẇ

ȢɱɕɧɱɆǵɅȴȢɱ ӓ 
ῑ ӣ Ẏἶ   1,200,000  

Ħ Ӕ ӣ ᶅҍїɵ ˗ ǲḨ

ǬǖȉǵƳῑ ӣ Ẏ ὑǵὕ Ḹף ș

їǠȒƳ 

̭ ̝șὕ ǠȒ ʫ̈ɏɭɶȦɪȭɆɫɉ

ȭȷɕɫȶȥȭɆ Ū ʫ

̈ ɏɭɶɅɎȢȷ ʫ̈

Tǯꜘ Ḩ ǵ  

ᶮ Ẏἶ ˲ ˬẎἶƲᶮ Ẏἶ ˲ˉ″

› ẎἶƲἶ ˲ ẎἶƲЏ Ẏἶ

˲ Ẏἶ ˬƲ ˲

ֻ Ʋᶮ Ẏἶ ˲ ˬ› Ẏἶ 

 ʝ 46,000,000  

2014₴ 28 2017₴ 28  

Ħ ẎǓ ǜȓǦ Ỗ ˗ ǲḨǬ

ǔƲВֿ ǯǞǭ ѝș֞ǘǦȉǵƳ 

ɫȯɁɆ ʣǙǲǑǘȒ᷂ʣ ǵ ǵ  
˲ὂὐ Ʋ ╛

̝ ṑGIS  
К  ἱ  0   

̱╛ ǵ Ḍὕ ǯ ǲȏȒҲ ר

͔ǲ ǠȒ  
ʴ Ҙ ╛̝ ǀѝ ǁ ּ   1,475,000  ̈ ›ἶ ὂ Ὗ  

ȦȠɫȼɩɠɉȽɨɱȮȵȷɄɞ ǲ ǠȒ

 

˲ὂὐ Ʋ

˲ᶮ ṑ Ʋ ⅍

 

 ͠◑ 0  2014₴ 18 2017₴ 31  

ǵ ᾑ ḢʤǲǑǘȒ ї

֗ǺɚȢɇ Ҳǲ ǠȒ  
˲ ԍἧҘ    950,716  ǋ 

ǵ ș ǠȒɭɶȭȷɘɶȷ ǵ

ὕ  
ᶮ Ẏἶ ˲ Ẏἶ Ẏᾶ ˘ 1,614,000  

Ħ ẎἶǓ ǒȐỖ ǜȓȒƼ

ȢɌɗɶȵɥɱҍ ɕɫȮɧɞ

 Ћ̱͵ ǯ ᴜ

ǵ ș ǠȒɭɶȭȷɘɶȷǵ

ƽǲḨǬǖВֿ  

᷂◐ʣǵ Ҙ ȳȢɆǲǑǘȒ Ι

ǲ ǠȒВֿ  
╛̝  К  ἱ  0   

2015₴↓      

Ӕ ӓǵɟȩɉȸɞǯЋ Βǿǵ◙ Ẏ

ɕɫȹȷǵӋ  

ẎἶВֿѫ ˲ ḸɵȵȷɄɞ

ᶮ ᷂  
῎  ҍ  0 

Ħ ἶ ȮɨɶɱɵɋɁɆɭɶȭɵȨ

ɔɵȦȭȹɪɱȷ NE ˗ ǲḨǬǖ

Вֿ  

ˍ Ʋ ḹǵẉ ֿ ɅɶȽǵ ǲȏȒ L-

H ǵ  

˲ ԍἧҘ ɵẎ

ἶВֿѫ ˲ ἶ  
̗    0  

᷂◐ȋ ȤȦȢȭǵ◙ ș ǞǦ ǵ

їǵ ↓ӓǯǤǵᾓ ˔ ǲ ǠȒВֿ

 

╛̝ ṑGIS Ʋ

╛̝  
К  ἱ   0  

JT- 60SA ἧȳȢȭɫɆɫɱқ ɵ Ҳȵȷ

Ʉɞ FADISǵ  
˲ ԍἧҘ  їᾑ   0  

LES̱ ɠɅɩǲȏȒἴ ק◐᷂ ȓǲ ǠȒ

Вֿ  

˲ ӓἶ Ʋᶮ Ẏἶ ˲

ˬẎἶ 
К  ἱ   0  

Ẏⱦ ɠɅɩ COCO,RIAMOM,OFES,MRI.COMǵ

ɵ В Ḩ ǵ  

⅍ Ʋᶮ Ẏἶ ˲ ˬẎ

ἶƲ ˲  
ⅎ    0 2013₴ 11 14 2016₴ 31  

ɟȻ ɠɅɩWRFș ǋǦᾯ᷂ ǲ ǠȒ

Вֿ  

ᶮ Ẏἶ ˲ˬ ẎἶƲᶮ Ẏἶ ˲ ˬ

›Ẏἶ 
К  ἱ   0  

᷂◐ǲǑǘȒ Ҙ ȳȢɆǵ ͔ƲǑ

ȏǺ ǲ ǠȒВֿ  
╛̝  К  ἱ   4,800,000  

ǞǋɅȡȷȭ ǲȏȒ ♥ ǵ Ҳ ͔

ǲ ǠȒВֿ  
╛̝  К  ἱ   3,600,000  
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Ι ǯ Ḍ ὕ ǲȏȒ ᷂ ᵣǲ

ǠȒВֿ  

ᶮ Ẏἶ ˲ ˬẎἶƲẎἶВֿѫ

˲ ḸɵȵȷɄɞ ᶮ ᷂

Ʋ ╛̝ ṑGIS  

К  ἱ   0  

̭ ̝șὕ ǠȒ ʫ̈ɏɭɶȦɪȭɆɫɉ

ȭȷɕɫȶȥȭɆ Ū ʫ

̈ ɏɭɶɅɎȢȷ ʫ̈

Tǯꜘ Ḩ ǵ  

ᶮ Ẏἶ ˲ ˬẎἶƲᶮ Ẏἶ ˲ˉ″

› ẎἶƲἶ ˲ ẎἶƲЏ Ẏἶ

˲ Ẏἶ ˬƲ ˲

ֻ Ʋᶮ Ẏἶ ˲ ˬ› Ẏἶ 

 ʝ  75,000,000 

2014₴ 28 262017₴ 28  

Ħ ẎǓ ǜȓǦ Ỗ ˗ ǲḨǬ

ǔƲВֿ ǯǞǭ ѝș֞ǘǦȉǵƳ 

̱╛ ǵ Ḍὕ ǯ ǲȏȒҲ ר

͔ǲ ǠȒ  
ʴ Ҙ ╛̝ ǀѝ ǁ ּ    1,475,000 ̈ ›ἶ  ὂ Ὗ  

ȦȠɫȼɩɠɉȽɨɱȮȵȷɄɞ ǲ ǠȒ

 

˲ὂὐ Ʋ

˲ᶮ ṑ Ʋ ⅍

 

 ͠◑  0 2014₴ 18 2017₴ 31  

ǵ ș ǠȒɭɶȭȷɘɶȷ ǵ

ὕ  
ᶮ Ẏἶ ˲ Ẏἶ Ẏᾶ ˘  1,242,000 

Ħ ẎἶǓ ǒȐỖ ǜȓȒƼ

ȢɌɗɶȵɥɱҍ ɕɫȮɧɞ

 Ћ̱͵ ǯ ᴜ

ǵ ș ǠȒɭɶȭȷɘɶȷǵ

ƽǲḨǬǖВֿ  

᷂◐ʣǵ Ҙ ȳȢɆǲǑǘȒ Ι

ǲ ǠȒВֿ  
╛̝  К  ἱ   0  

ԍḌ ǲǑǘȒɕɧȸɜ ǵ  ᶮ ˲ ԍἧҘ  їᾑ   0  

JET ILWᾍׄ ȽȢɩ ǵⱨ ѝ  ᶮ ˲ ԍἧҘ  Ⱪ  ᴇ͠  0  

Ḍ ̱╛ ʣ Ҙ ȵȷɄɞǵ ɓȥɶ

ȸ  

ɂɋȢȵəɶɩɅȡɱȮȷ ╛̝  

╛̝ ẎῬ  

╛̝ ῬǰǪǖ 

   4,500,000 2012₴ 11 2015₴ 

֙ ׄḌВֿ  
ẎἶВֿѫ ˲ ἶ

ֻ ἶ  
 ᴇ   184,833,000  

ԍḌ ǲⱳ ǱȾȢɎɶȽǑȏǺ ʝṢǲǑ

ǘȒ ǵ  
ᶮ ˲ ԍἧҘ   ᴇ   0  

ʣ Ҙ Ƞȭȹȷ ǵ  ╛̝  ּ    4,800,000  

ȽɱȮȷɄɱǵ ט ǯǤǵ  ᶮ ˲ ԍἧҘ     0  

ȽɱȮȷɄɱɕɧȸɜᾍׄ ᶅǵ ֻ

ṑʤǮǵᾎᴁ ͔ 
ᶮ ˲ ԍἧҘ  Ⱪ  ᴇ͠  0  

ǵ ǲ ǠȒВֿ  ˉ″ ὖ ╛̝  К  ἱ   660,000  

ǵר ɵ ǲר ǠȒ  ╛̝ ɟɅȡȠɄɁȭʝⱲ ּ    4,200,000  

Ҙ ȵȷɄɞǵ ҲѰⱣǲ ǠȒ  ʢ˝ ╛̝  ּ    2,990,000  

SiC ǵꜘҘ ̬ ǵ  ὰṲ ╛̝   ʝ  600,000  

ȨɶȷɄɈȢɆ ǵ ᾑҜӓ ҲʱǺǲ

Ҳǲ֗ȃǠ қϷ ◙ ǵ ͔ 
╛̝ ̸     2,160,000  

Ʌȡȷɧɕȵɥɱ ǵ ֻ  ᶮ ˲ ԍἧҘ   Ὂ  0  

₴ӓԍἧ ᶿҘὦᶅǵ̵ᾎᴁ ↓ ͔ǲ

ǠȒ  
ʴ Ҙ ╛̝     5,400,000  

ὑḢ ʴȮɧȢȾɶǵ Ҳ ҲѰⱣǲ

ǠȒ  
ᶮ ˲  ʴ  ◑  0  
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▌↓ ̏ș ǞǦ Ι ǒȐǵ

ǵ  
╛̝  К  ἱ   3,500,000  

᷂◐ʣǵ Ҙ ȳȢɆǲǑǘȒ ͔

ǲ ǠȒВֿ  

╛̝ ɤɶɧȷȦɈȶɶəɶɩɅȡɱȮ

ȷ 
К  ἱ   3,240,000  

ᶽ᷂ѫ ◐ ǵɠɅɩӓǯǤǵᾯ ҧ ǲ Ǡ

ȒВֿ  

╛̝ ɤɶɧȷȦɈȶɶəɶɩɅȡɱȮ

ȷƲȠȶȠ ╛̝  
К  ἱ   2,160,000  

ʴ ǵ ҲǯК ꜘҘǲ ǠȒ  ֦ › ╛̝  ּ   540,000  

ˍר◐᷂ Ǔ ▌↓ǲʦǏȒ◙ ǲ ǠȒ

Вֿ  
╛̝ ̸  К  ἱ   1,000,000  

Л◐ȱɩȰɶɇᾚ ̟ ɠɶɇѝ ᶅǵ

 
ᶮ ˲ ԍἧҘ  їᾑ   0  

ɫȯɁɆ ʣǙ ǵ ɝȷɆ ♄ѝ⁹ ȵȷɄ

ɞǵ  

ᶮ ˲ᶮ ṑ Ʋᶮ

˲ὂὐ  
῎  ҍ  0  

Ni ǵ ᾑ ḢʤǲǑǘȒ ї ǵ

Ҳǲ ǠȒ  

ᶮ ˲ 

ԍἧҘ  
   950,000  

ǑȏǺᾯ ᷂◐Ǔ ǲʦǏȒ◙ ǵ ǲ

ǠȒВֿ  
Ẏ Ȫȷ ╛̝  К  ἱ   2,000,000  

Ҳ ȵɶɆ ᴜǵ ӓǿǵ ֻ ǵ

 
╛̝   ἶ  1,000,000  

Ħ ᷂Ӣ˗ҵ   
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 Вֿѫ ɵВֿ  
Вֿѫ ɵВֿ ǲ֓қǠȒ ǿǵ ǵ  

ẎḌ Ʋ ρƲ ᶅǵѫ ǶƲВֿѫ ɵВֿ ǵ ǵʝǫǮǉȒƳ ᶅǵ̓ ǲ ǞǭǶ ǞǦ șⱳ ǯǠȒȉǵǓẉǖƲꜘ Ҙἶ Ὑ ᴣǒȐВֿѫ ɵВֿ

ǲ֓қǠȒ ǿǵ ș ǲ ǪǭǋȒƳ ˗ҵǶƲˉ″Ẏἶ ᷂Ӣ˗ҵ ǲ ӲҘ͜ș ǞǭВֿѫ ɵВֿ ǲ֓қǠȒ ǵ˗ҵ ǔș ǞǭǋȒƳ

ȅǦƲ˗ҵ ҞǯǞǭꜘ Ҙἶ Кǲ˗ҵὙș ǞǭВֿѫ ᾐ̑ǵ˗ҵ ̯ᴣǲȏȒ˗ҵ Ҟș ǋƲВֿѫ ɵВֿ ǲ֓қǠȒ ǿǵ˗ҵ ǔǵ ҞƲǑȏǺ ₴ǵВֿѫ

Ỗᴣ̝ǵʫ ș ǪǭǋȒƳ2012₴↓ȏȑˉ″ẎἶǵЋἶ ǲȏȑᶮ ӓ șὕ ǠȒǦȈǵ ǵʝ ȋᾐ̑ǵ ᴣ Ǔ ǜȓǭǑȑƲ Вֿѫ ɵВֿ

ǲᾍǠȒЋἶ Ǳ ǓǱǜȓǭǋȒƳẎḌὕ ǮǉȒQUESTǮǶὕ ɅɶȽǵʝ ș ǞǦВֿ ǲЏ ǞǭƲ ѝǵ ὙǒȐὕ ɅɶȽǵ֝♬ǓǮǔȒ ṑș ǏǭǋȒƳ 

Ẏ Ǯ ǞǦ ǲᾍǠȒ ǯǞǭ ɨȻɶȷǵ ͑șὕ ǞǦƳЕ̱ ǲǶ ɨȻɶȷǵ̓ ͒ ǓǉȑƲȠȩȤɱɆș̸ ǞƲɫȮȢɱș ֯ǞǦƳ 

֓қǠȒ ǵѫ͛ׄרʣ ǵ ṑ ρǵ  

Ǜǯǲ Кʫ ˲ș ὑǞƲ ᶅǵ ȋɅɶȽǵ֝ ǋ ǓЛ ǲ ȖȓȒȏǍǲ ǞǭǋȒƳ ɵ ρǵѫ ǲ ǞǭǶƲὕ ɵ ǲ Ǳ ǵ Ʋ ȵȷɄɞ

ǵ ρƲὕ ȋ Ḍǵ̸ ǲǫǋǭ ǵ Ὑ 2015₴ 5 ᷀ǵ˲ᴣǶ ׀13 ǓЋ ǲȳɛɶɆǞƲẎǔǖὫʦǞǭǋȒƳꜘ Ҙἶ ˗ҵὙǲВֿѫ ɵВֿ ǵǦȈǵ

֥ș ǘƲ˗ҵ ǔșЛ ǲὕ ǠȒǦȈǵ˗ҵ Ҟș ǪǭǋȒƳҹ ȋ ș ἧӓǞǭƲ ἧ ǲўȑ ǏȒǱǰǵ֝ȑ Ȇǲȏȑ˗ҵы ǵҧ ӓșᶫǪǭǋȒƳȅǦƲẆ

ᶮ˲ ȋ Ǔ ǮǔǱǋВֿ ǵǦȈǲƲЏҹ КƲ ǵȂǒƲ ᶅ ɜɉɣȠɩȉ ӓǜȓǭǋȒƳ 

ֻὕ ǵʝǫǮǉȒQUEST șВֿѫ ɵВֿ ǲ͑ǠȒǚǯǲȏȑƲ ὙӴ̬ǮǶѮ⅝ὕ ǮǔǱǋȏǍǱẎḌὕ șᾜǱǋ Ǯҧ ǲὕ ǮǔṞ̑Ѱș ǏǭǋȒƳ

QUESTǵ ȷɘɁȭǶəɶɞɘɶȶʣǲЏ ǜȓǭǑȑƲẆᶮǒȐǮȉ ֯ ǮǉȒƳВֿ ș Ǟ Țǧ ǶəɶɞɘɶȶʣǒȐQUESTǵ ȋὕ șǶǟȈǯǠȒƲВֿ

ǵὕ ǲ ǠȒ Ḹș ǲЊȓȒǚǯǓǮǔȒǯǯȉǲƲὕ ǵ ǲ͜Ȓ ș Ǎǚǯȉ֯ ǲǱǪǭǋȒƳ 

֓қǠȒ ǵ ǵǦȈǵ ǉȒ֝  

Вֿѫ ɵВֿ ǵ ̱ѰșϹὕǜǢȒǦȈǲ ₴ ǮВֿ ș ǞǭǋȒƳǤǵʝ ǯǞǭƲᶮ ǱВֿ ș ǠȒǦȈǲ 2011₴↓ 4 ǒȐᶮ ӓ Вֿ

ș ǞƲ24₴↓ȅǮǶЋ șϹǭǭ ǞǦƳ2013₴↓ǒȐ ᷀ȅǮǶƲВֿ Ћ̱ǲ˞Ǫǭ ὑ Ʋᶮ ӓ Вֿ ǲƲ ș їǞǭ ǞǭǋȒƳ

Вֿѫ ɵВֿ ǵ ̱ѰșϹὕǜǢȒǦȈǲƲ șȳɛɶɆǠȒ ὙǮǶ ̝șὕ Ǟǭ ˛ǵ Ḹ˧ șὕ ǞǭǋȒƳȅǦƲ₴ 1ᶥ ɪɛɶɆș ǞƲ ǵׄʣǯ

ḸǵВ ǲҟȈǭǋȒƳ2010₴↓ǲǶƲˉ″ẎἶЋ̱ǵ ᴣǵ ǵ ȋɚɆɞȠɁɕɵ ׄʣ șВ ǠȒǦȈƲȅǦ ɵ˲ ˧ ǵ ӓǲȏȒ᷂̀Ӣ ̀ѝ ǲǑǘȒ

▌ӓǵ͝ ǯ ǦǱ ɵ ҍ ǵ͝ ș ǯǞƲ 1ᶥˉ″Ẏἶ ̝șꜘ Ҙἶ ὙǓʺσǞƲǚǵ ̝Ƕ ₴ ǜȓǭǋȒƳ2014₴↓ǒȐ ᾐǯǵ ˧

ȵɱɛȶȤɞȉ σǜȓǭǋȒƳֿ ǲЋᶮ ǵ ʹ̝ǿ ₴Ʋ̈ Ǔ֓қǞǭǋȒƳ 

ᶮ ӓ șЛ ǲὕ ǠȒǦȈǲᾐ̑ǵἶ ᴣ ǵ ǯ Ʋ ᴣǵǚǯ șЋἶ ǵ ǲȏȑ ǞǭǋȒƳẆᶮ˲ǵВֿ ǵǦȈǵ ɜɉɣȠɩȋ

ὄЋɜɉɣȠɩǵ ρȋ˗ҵ ǔƲɋɁɆ ȋВֿ ǵ Ȉ Ǳǰǵ ǲ ȒȅǮǔȈ ǒǱ ș ǪǭǋȒƳȅǦƲ ș ǪǭǋȒ Ὑǵ ̱ѰׄʣǵǦȈǲВ Ὑ

ρș ǪǭǋȒƳ 

ҲǲᾍǠȒЋἶ Ǳ ǵ  

2012₴↓ȏȑƲᶮ ӓ ὕ ǵǦȈǵ ǯǞǭ ЋἶВ ѝ 600ʠЛǓ ǜȓǭǑȑƲ27₴↓ǲǶ ʝ ʴ ǯ ˘ ʴ ǵꜘ Ҙἶ ֗Ǻֺ ѝ

ǵ ǵ ș ǪǦƳǚǵ Ƕ 2016₴↓ǲὕ ˔ὑǵẆ ͔ǵὖ ǯǠȒǯǯȉǲƲ̀ ǯǵ ș Ǎ˔ὑǮǉȒƳȅǦƲ ǵ ș ǪǭǋȒ Ὑǵ ̱Ѱ

ș▌ӓǠȒǦȈǲ ὙВ Ǯ ǠȒḹ ᴜ ↕ȋ̝ ὙƲВ Ὑ ș ρǞǦƳ 

Ħὕ Ḹף  
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¶̄ ″Ẏἶꜘ Ҙἶ Вֿѫ ɵВֿ Ỗᴣ̝׀  
ι ׀ ☻ ׀ ᾐ ׀ ѝ  

ʿͪ  ʿ Ẏἶ   
ἶ 

ἶ 

᷇ ꜛ  ӔẎἶẎἶ ἶ   

Ẏ ᾑἶ 

ǯȦȠɫȼɩ 

ΒẀҲ 

Ὗ  ֻ  ὖᴣ ᴣ ҘȦɋɩȬɶ 

ὂ   ӔẎἶ ι   ꜘ ɵר ›ἶ 

ῇ  ˬ ẎἶẎἶ ›ἶ   ɕɧȸɜ ›ἶ 

 ̤ ˬ ẎἶȦɋɩȬɶ ›ἶ   
ɕɧȸɜ ἶ 

ֻἶ 

῎  ҍ ˉ″Ẏἶꜘ Ҙἶ  ҇  Ẏ ἶ 

 ◑ 
ˉ″Ẏἶꜘ Ҙἶ  

ȠȶȠ Ẏ ṑ ȹɱȽɶ 

ȹɱȽɶ  

 
Ҙἶ 

 ᴇ  
ˉ″Ẏἶꜘ Ҙἶ  

ɕɧȸɜҘἶ ȹɱȽɶ 

ȹɱȽɶ  

 
ɕɧȸɜѰⱣἶ 

ּ   
ˉ″Ẏἶꜘ Ҙἶ  

ȦɋɩȬɶ ֻѫ ȹɱȽɶ 

ȹɱȽɶ  

 
̱›ἶ 

 ʝ 
ˉ″Ẏἶꜘ Ҙἶ  

ȦɋɩȬɶҘἶ  

 

 
ἶ 

 ̗ ⱷ 
ˉ″Ẏἶꜘ Ҙἶ  

᷂ ṑҘἶ  

 

 
Ẏ ṑἶ 

̗   
ˉ″Ẏἶꜘ Ҙἶ  

ֻҘἶ  

 

 

ɕɧȸɜ ἶ 

ֻ ἶ 

Ħ ᷂Ӣ˗ҵ  

¶  
ü 2014₴↓ 

2014₴↓ǵҹ ǯǞǭƲ2014₴ 1 16 ǲꜘ Ҙἶ ǵ HPș ǋǭЏҹș ỒǞƲ2 20 ǲЏҹș ȈǔǪǦƳǤǵ Ʋ Ƕ̊ʤǵǯǑȑǮǉȒƳ 

Ʀ᷂ ṑҘἶѝ  

ὑ ǀɄɶɜ ɠɉȽɨɱȮǲȏȒ ǵ ǁ7̏ ׀22 Ʋʝ 20̏ ׀82 ƲВֿ ̝ 5̏ ׀57 Ʋᶮ ӓ Вֿ 3̏ 

Ʀ ֻҘἶѝ  

ὑ ǀɄɶɜ ɕɧȸɜˍ ὕ ǵẎὦ ɅɶȽǒȐǵ Ḹ ї ǵ ǁ13̏ ׀61 ƲǀɄɶɜ Ͻɵɝɨ ɵɜȢȭɫ ș ǋǦ ɵ ɠɅɩǵ ǯǤǵꜘ

ǲ ǠȒ ǁ6̏ ׀43 Ʋʝ 32̏ ׀128 ƲВֿ ̝ 3̏ ׀60 Ʋᶮ ӓ Вֿ 9̏ 

Ʀ ȦɋɩȬ Ҙἶѝ  

ὑ ǀɄɶɜ ҍȦɋɵ Ȧɋǲ ǠȒϼ ǲ ǠȒ ǁ4̏ ׀8 Ʋ ὑ ǀɄɶɜ ȦɋɩȬɶ֝♬ǵǦȈǵ Ḍ ǲ ǠȒ ǁ9̏ ׀45 Ʋʝ

16̏ ׀48 ƲВֿ ̝ 1̏ ׀9 Ʋᶮ ӓ Вֿ 5̏ 

̊ʣƲֻ 133̏ ׀563  ĦȩɁȱКǵ˲ Ƕ ӲҘ  
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ǚȓȐǵ ǲǫǋǭƲֿ₴ 3 7 σǵВֿѫ ɵВֿ Ỗᴣ̝ǲǑǋǭ˗Ѽᾃ ș ǋКὑǞǦƳǚȓǲḨǬǔƲ5 15 σǵ ᵣỖᴣ̝Ǯ ǞǦƳ ᵣỖᴣ̝ǲǑǋǭ

♥Ʋǚǵ ὑș Ǩǲ ̈ ǲ ǞƲꜘ Ҙἶ ǵẎḌὕ ρ ɪɱȸƲẎḌ ɵ ƲɆȩɜȭḌ ֻ Ǳǰ ȋВֿѫ ȹɝɈ Ὑș ǋǭƲВֿ ɵВֿ

̝ș ỒǞǦƳ ȋὕ ᴜǵʝ Ʋᶮ ӓ Вֿ Ƕꜘ Ҙἶ ǒȐʝ ǞǭǋȒƳ 

ü 2015₴↓ 

2015₴↓ǵҹ ǯǞǭƲ2015₴ 2 2 ǲꜘ Ҙἶ ǵ HPș ǋǭЏҹș ỒǞƲ2 20 ǲЏҹș ȈǔǪǦƳǤǵ Ʋ Ƕ̊ʤǵǯǑȑǮǉȒƳ 

Ʀ᷂ ṑҘἶѝ  

ὑ ǀɄɶɜ ɵȦȠɫȼɩǵ ᾚїǵǦȈǵר ɵɠɅɨɱȮɅɶȽ ǵ ↓ӓǁ6̏ ׀15 Ʋʝ 31̏ ׀120 ƲВֿ ̝ 7̏ ׀75 Ʋᶮ ӓ

Вֿ 2̏ 

Ʀ ֻҘἶѝ  

ὑ ǀɄɶɜ ɕɧȸɜ ἶǵ ǵ ǁ14̏ ׀59 Ʋʝ 39̏ ׀147 ƲВֿ ̝ 2̏ ׀47 Ʋᶮ ӓ Вֿ 7̏ 

Ʀ ȦɋɩȬ Ҙἶѝ  

ὑ ǀɄɶɜ ҍȦɋɵ Ȧɋǲ ǠȒϼ ǲ ǠȒ ǁ5̏ ׀16 Ʋ ὑ ǀɄɶɜ ȦɋɩȬɶ֝♬ǵǦȈǵ Ḍ ǲ ǠȒ ǁ7̏ ׀36 Ʋʝ

23̏ ׀67 ƲВֿ ̝ 2̏ ׀29 Ʋᶮ ӓ Вֿ 7̏ 

̊ʣƲֻ 136̏ ׀611  ĦȩɁȱКǵ˲ Ƕ ӲҘ  

ǚȓȐǵ ǲǫǋǭƲֿ₴ 3 27 σǵВֿѫ ɵВֿ Ỗᴣ̝ǲǑǋǭ˗Ѽᾃ ș ǋКὑǞǦƳǚȓǲḨǬǔƲ5 8 σǵ ᵣỖᴣ̝Ǯ ǞǦƳ ᵣỖᴣ̝ǲǑǋǭ

♥Ʋǚǵ ὑș Ǩǲ ̈ ǲ ǞƲꜘ Ҙἶ ǵẎḌὕ ρ ɪɱȸƲẎḌ ɵ ƲɆȩɜȭḌ ֻ Ǳǰ ȋВֿѫ ȹɝɈ Ὑș ǋǭƲВֿ ɵВֿ

̝ș ỒǞǦƳ ȋὕ ᴜǵʝ Ʋᶮ ӓ Вֿ Ƕꜘ Ҙἶ ǒȐʝ ǞǭǋȒƳ 

2014ɵ2015₴↓ǵВֿѫ ɵВֿ ɵ  2014₴↓ 2015₴↓ 

 ЏҹḌ 

ꜘҹ̏  133 152 

̏  133 152 

(%) 100 100 

ǍǨᶮ Вֿ  17 16 

ὕ  

ѝ 

ЏҹḌὕ ̏  52 85 

ЏҹḌ̊Ẇὕ ̏  0 0 

ֻ  52 85 

ǍǨᶮ Вֿ  13 6 

ѝ 

ЏҹḌὕ ̏  81 67 

ЏҹḌ̊Ẇὕ ̏  0 0 

ֻ  81 67 

ǍǨᶮ Вֿ  4 10 

ֻ  

ЏҹḌὕ ̏  133 152 

ЏҹḌ̊Ẇὕ ̏  0 0 

ֻ  133 152 

ǍǨᶮ Вֿ  17 16 

Ħꜘ Ҙἶ ˗ҵὙ 
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¶Вֿѫ ɵВֿ ʝ  
ֺ ǶВֿѫ ɵВֿ Ḹף ǲǭЏ ǞǭǋȒƳ 

26.4.1 27.3.31  

᷂ ṑҘἶѝ ɵ ὑ 1      

No. Ӣѝ ȳɔɄɶɜ ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

  ɠɉȽɨɱȮǲȏȒ ǵ  
̑  

⁸′  
ˉ″Ẏἶр      

26 1- 1  

ȳ
ɔ
Ʉ

ɜ 

ɔɨɵȷɩɟȢȩǵᶥ ǲ◙ șʦǏȒᾍ Ḣǵ ṑ  ͠Ὂ 
′ ֻȹɱȽɶ 

ɵ ʺ℅ 
3 ⅎ   16 141 

26 1- 2  Ῥ ΈῬ ǵ ǵἳ ẀҲǯὰῇ ǵ  Ẏ  Ѹˀ 
′ ֻȹɱȽɶ 

ɵ  
2 ӧ   28 58 

26 1- 3  ⱨ ǯ ɕɧɱȭɆɱҲ ǵ ͜ ṇ Ҁ 
К Ӣ  

ɵȮɩɶɕ  
3  β 100 105  

26 1- 4  ᾍ ʝѝ ǯ ˘ѝ ǵ ᾶẎἶɵр֦׀ ◑    1 ⁸′  51 60 

26 1- 5  
ϑ↓ flux ɅɶȽș ǋǦ ǵẎ ˛̸

 
ὰ  ˀ ֦׀ᾶẎἶɵ ᴣ 3 ӧ   12 52 

26 1- 6  ᾍ ῤǒȐ ῇ֥ ǲǒǘǭǵ ṑɠɉȽɨɱȮ ′ ᴫẐ  Ẏἶ ɵр  4 ӧ   148 165 

26 1- 7  ȵɈ ɵᾍ ῤǵ ẀҲǲᾍǠȒ ꜘ ǵ  ᷇ ʯ˘ ֦׀ᾶẎἶɵ  6  β 54 79 

     ᷂ ṑҘἶѝ ɵ ὑ 1ֻ  409 660 

᷂ ṑҘἶѝ ɵʝ        

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

26AO- 1  ṑɠɉȽɨɱȮǵǦȈǵȮɧȢȾɶḌ ʴɫɚɁɆǵ   ᴇ Ẏ ↑ Ẏἶɵр  3 ʴ  ◑ 0 45 

26AO- 2  PM2.5ȦȠɫȼɩ ↓ẀҲǲ ȖȒNH3/NH4ǵҲ ǲ ǠȒ   ᴇ ᾶẎἶɵр֦׀   2  ̗ ⱷ 106 111 

26AO- 3  
ʣǑȏǺ ʴș ǠȒɑɶȭɩǲϐǖ ̱Ҙ ɵ ̱ Ҳǲ Ǡ

Ȓ  
 ꜛ  

 

ɵȳɔɨɶȾɶ 
4 ʴ  ◑ 137 259 

26AO- 4  Ѽ ῚḢǵ ῁ ǲ ǠȒ  З  ֲ ˝ Ẏἶɵр  2 ӧ   22 51 

26AO- 5  Ḹșѫ ǞǦ ׄ Ḹ ͑ǲ ǠȒ   Ҙ Ὗῴ ḹɵʺ̑ ₉ 4 ⅎ   12 74 

26AO- 6  Ẏⱦ ǵҘἶ Ȧȭɜɱ῁ǒȐʴ ῁ⱦ ȅǮ  ϷẐ Ӕ ẎἶɵҞ  14 ⅎ   0 304 

26AO- 7  ˍ ǵ ǑȏǺɠɅɨɱȮ  ּ′  ˬ Ẏἶɵр  15  β 0 261 

26AO- 8  ῁ṑ ῁ǲǑǘȒˍ ֻǵ  ּ′  ˬ Ẏἶɵр  3  β 114 47 

26AO- 9  ȮɧȢȾɶḌ ʴɑɶȭɩǵ  ῇ֥  ˉ″Ẏἶɵр  3 ʴ  ◑ 157 0 

26AO- 10  
Ẏ ȦȠɫȼɩֿӓȵȷɄɞǯɨɠɶɆȹɱȵɱȮɅɶȽș ǋǦȦȠ

ɫȼɩǲ ǠȒ ֻ  
╞  ˋ ⅍ ɵ Ὅ 3  ̗ ⱷ 47 148 

26AO- 11  
ֻ ȠɩȲɨȸɞǵǦȈǵ ẆȳȤɱȾș̓ǪǦ ɕɫ

ɓȟȢɩ ǵ  
Ϸ ֲ ⅍ ɵʺ̑ Ὅ 2 ῎  ҍ 106 71 

26AO- 12  ʴɑɶȭɩ ǵǦȈǵ ρǲ ǠȒ  Зԍ Ṿ  ῴẎἶɵ  8 ʴ  ◑ 125 185 

26AO- 13  ȠȶȠḢǲǑǘȒẎ ȦȠɫȼɩǵ Β◙ ǲ ǠȒ   ʝ  ὰῇẎἶɵ  2  ͠◑ 62 111 

26AO- 14  
᷂ʣɧȢȾɶɋɁɆɭɶȭǑȏǺ ɧȢȾɅɶȽș ǋǦȦȠɫ

ȼɩϽἶ ǵר ẀҲ  
  

ᶮ ṑ  

ɵʺ̑ ᴣ 
4 ῎  ҍ 62 148 
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26AO- 15  К ǵ̗˔ ǯ ♥ ǲǑǘȒˍ   ὂ ἃẎἶɵр  2  β 88 111 

26AO- 16  ǲǑǘȒ ǯ ῁ ǲ ǠȒ  Ḵ  ἃẎἶɵ ᴣ 1  β 74 74 

26AO- 17  
ʴ ǵɫɚɁɆ ǯȻɈɶǲȏȒ◐ ȵȷɄɞǲ ǠȒ

 
 ⅎ  

̯ʫͪ› ᾐ ἶ  

ɵр  
2 ʴ  ◑ 94 26 

26AO- 18  ▌ ◐ɵ▌ѝ К ǵ ˛₲   Ẑ  ЃῬẎἶр  3  ʝ 0 135 

26AO- 19  ȵɈ ḢǲǑǘȒ ⅝ṑ ῁ǵ Ṋ  █ ҫ ὰῇẎἶ  3  β 65 79 

26AO- 20  ᾍ ǵ ẀҲǯᶥ ר ǵ ḹẀӓ ὄ  ◑ 
῎ ȹɱȽɶ 

ɵ ꜘ  
2 ⅎ   қ  

    ᷂ ṑҘἶѝ ɵʝ ֻ  1,271 2,240 

᷂ ṑҘἶѝ ɵ ̝       

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

26AO- S1  ȾȷɆǲ ǠȒ ǯ˹♥ǵ᾽ ǲ ǠȒ ̝  ᴇ ᾶẎἶр֦׀   10 ԍ  17 191 

26AO- S2  ◐ Ҳ ǵ - ǯ᾽ ș Ȓ-  Ṕ  ᴫ ῇἶ Ẏἶр  13 ʝ 99 230 

26AO- S3  
֗Ǻ ק Ḣǵ ɠɉȽɨɱȮǯ ǲ ǠȒ

̝ 
ʠ   ῴẎἶр  15 ⅎ  34 349 

26AO- S4  ɪɶȾș ǋǦ ȵȷɄɞǵ ǯꜘ  ˝ ֲ Ẏἶ  7 ⁸′  17 207 

26AO- S5  ȵɈ ǵⱦ ǯ ֻǲ ǠȒ  ᷇ ʯ˘ ֦׀ᾶẎἶ  12 β 17 229 

    ᷂ ṑҘἶѝ ɵ ֻ̝  184 1,206 

    ᷂ ṑѝ ֻ  1,864 4,106 

ֻҘἶѝ ɵ ὑ 2      

No. Ӣѝ ȳɔɄɶɜ ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

  ɕɧȸɜˍ ὕ ǵẎὦ ɅɶȽǒȐǵ Ḹ ї ǵ  
̑  

̗   
ˉ″Ẏἶ      

26 2- 1  

ȳ
ɔ
Ʉ

ɜ 

Ҳ̟ ș ǋǦ Ҙ ǵ  ᾱ  Ͽ⁭ ֻ ἶ ɵʺ℅  1 Ḑ  38 50 

26 2- 2  ɜȢȭɫ ᶅֵͬǒȐǵˍ Ҳֵͬ ї ǵ  Ⱪ  ἳ◑ ֻ ἶ ɵр  2 Ḑ  130 50 

26 2- 3  
ɋɁɆɭɶȭǵ ș ǋǦɕɧȸɜˍ ѦɅɶȽǵ

Ǟǋ ǵ  
 ͠╣ › ᾐ ἶ ɵ  2  Ὂ 0 70 

26 2- 4  
ḹ ǟ Ȉ ɕɧȸɜʴǵ ἧ ǵ ͔ǵǦȈǵ

ǵ ↓ӓ 
  ֻ ἶ ɵҞ  9 Ḑ  26 90 

26 2- 5  ɅȶȽɩȱɨɪɶȵɥɱ ECEǵ ǯɕɧȸɜὕ ǿǵ ꜘ ᶽᾶ ˲ ֻ ἶ ɵҞ  1 Ḑ  60 90 

26 2- 6  ɕɧȸɜˍ ɅɶȽ ̝ Ḑ  ˉ″Ẏἶрɵ  22 ̗   100 600 

26 2- 7  
ɎȢȷɘȭɆɩ ǲȏȒ ἧ ↓ӆ ɠɶɇǯ̭ק Ҳǵ

◐ ֻ  
ἧ ͠  ӔẎἶɵ  4 Ḑ  140 210 

26 2- 8  ˘ ϷȢɟɶȶɅɶȽǒȐǵɕɧȸɜˍ ǵ  Ẏ   ֻ ἶ ɵр  4 Ḑ  80 100 

26 2- 9  ǵʱѦы ǲȏȒ ר ӓǲ ǠȒ  ῇ  ˬ Ẏἶɵ  2 ̯Ƶ   0 50 

26 2- 10  
Ɇɶɧȷ ǲǑǘȒˍ ǵ ǵɕɫɶɔ ǯǤǵɅɶȽ

ǵ  
ẎῬ ˺ ˬ ẎἶɵҞ  6 Ḑ  90 90 

26 2- 11  ӓɕɧȸɜǲǑǘȒȷɆɨɶɜɶ ǵ  ῇ   ˉ″Ẏἶɵр  3 Ḑ  30 70 

26 2- 12  ḹ ǟ ȈɕɧȸɜǲǑǘȒˍ ֗Ǻₑ ǵ ї ǵ  ˝   ֻ ἶ ɵр  3 Ḑ  0 50 

26 2- 13  
ɪɶȴɶϽ ǵˍȓșѫ ǞǦɕɧȸɜǵˍ ǯɅɶ

Ƚы ǵ  
ῇ ⱷ ֻ ἶ ɵр  2 Ḑ  60 50 
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     ֻҘἶѝ ɵ ὑ 2ֻ  754 1570 

ֻҘἶѝ ɵ ὑ 3      

No. Ӣѝ ȳɔɄɶɜ ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

  
Ͻɵɝɨ ɵɜȢȭɫ ș ǋǦ ɵ ɠɅɩǵ ǯǤǵꜘ

ǲ ǠȒ  

̑  

їᾑ  
ˉ″Ẏἶɵр      

26 3- 1  

ȳ
ɔ
Ʉ

ɜ 

ȤȡɱɇɕɫɓȟȢɧǵ ὑș ǞǦ ɵ ǵὑ

ὑ 
ῇ  ˀ ˬ ẎἶɵҞ  4 ῎  ҍ 125 120 

26 3- 2  ɨȠɩȽȢɞ ϑ ǵǦȈǵֻ ֥ɪɶȾ ǯǤǵꜘ    ˉ″Ẏἶɵ ̑  8 їᾑ  145 100 

26 3- 3  
Ͻɵ ș ǋǦ ɵ ɠɅɩǵ ǯǤǵꜘ ǲ

ǠȒ  
їᾑ  ˉ″Ẏἶрɵ  21 їᾑ  0 440 

26 3- 4  
Ḣ В ῁ νǲǑǘȒ ҧ ǵɠɅɨɱȮǲ ǠȒ

 
̗ ֻ אל╣  ἶ ɵр  4 їᾑ  0 50 

26 3- 5  
ǵӲֿ ˍ ș ǋǦɕɧȸɜ ҲǵҤ ɵ ӓ

ǵ ї 
ʿͪ ̤ ֻ ἶ ɵ  4 їᾑ  90 100 

26 3- 6  Ʉɧɖɩɂ ș ǋǦ ɕɧȸɜ ǵ  Ⱪ  ἳ◑ ֻ ἶ ɵр  2 їᾑ  170 100 

     ֻҘἶѝ ɵ ὑ 3ֻ  530 910 

ֻҘἶѝ ɵʝ        

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

26FP- 1  
ȦɋɩȬɶȢȨɱ ᾑǲȏȒȽɱȮȷɄɱʴǵ ᾑ ᶥⱥ ↓͒Ἥ

ǯר ֿ̬̱ ȾȢɈɝɁȭȷ 
Ẏ ʿ ῎Ẏἶɵрבֿ   6   150 108 

26FP- 2  ɕɧȸɜ ᾑ Ǯ̸ ǞǦȽɱȮȷɄɱǵ ר ͔  ◑ ˬ Ẏἶɵ  4   150 92 

26FP- 3  
ȩȷȯɶɇ ωʤǲǑǘȒ ἩḌ ǵȭɧȷȽɶ◐ ǲ֗ȃǠВἭ

ֿ̬̱ǵ◙  
ẉ   ὰῇẎἶɵ  4   0 78 

26FP- 4  
ɖɨȤɞȢȨɱ/ɕɧȸɜ ᾑǞǦȽɱȮȷɄɱǲǑǘȒɖɨȤɞɎɔ

ɩ◐ Ҳǵ ό 
Ὗ  Ͻ  Ῥ Ẏἶɵр  4   100 80 

26FP- 5  ɕɧȸɜᾍׄ ʴǵ ֿ̬̱˧ ǲ ǠȒ  ῇ֥ Ҁ 
ԍἧҘ  

ɵ ʺ℅ 
1 Ẏ  ʝ˲ 30 80 

26FP- 6  
ι ӓֻ ֻ ǲǑǘȒ ἩḌ ǯ ԍἧǵ ˛̸ ǲ ǠȒ

 
Ḫ ֲ  Ẏ ↑ Ẏἶɵр  2 Ẏ  ʝ˲ 20 45 

26FP- 7  ᶿҘὦᶅ ǵ ǲʦǏȒȢȨɱר ᾑҧ   ∆ὶ ῑ Ẏἶɵ  4   70 95 

26FP- 8  
ἧɑɶɞ ᾑǲȏȒ ǵ ȦɋɩȬɶὭ↓Њᾑ Ồ Ιǵ

͔ 
 ʝ ꜘ ǱǓȓ ɵ̈  2 Ⱪ  ᴇ͠ 120 127 

26FP- 9  
LHD ǲ ǜȓǦ ι ʴǵɖɨȤɞ ἧǵט ɵ ї

Ҳ 
  ֻ ἶ ɵҞ  2   50 96 

26FP- 10  ȽɱȮȷɄɱǵ ט ǲᾍǠȒ ҧ ǲ ǠȒ  ᷇   Ẏἶɵ  9   80 151 

26FP- 11  
ȱɶɇǲᾚЊǠȒǦȈǵȶɡȢɫ Ҳ ș ǋǦ ͜ ǵ

ɠɅɨɱȮ 
 ʝ  ֻ ἶ ɵр  3  Ὂ 0 102 

26FP- 12  
ˍ ȵɝɣɪɶȽǲȏȒȶɡȢɫ Ҳ ȵɝɣɪɶȵɥɱɵɅɶ

Ƚǵ Ιˍ  
 Ο ֻ ἶ ɵҞ  3  Ὂ 0 48 

26FP- 13  SiOϒɹ ǲǑǘȒɖɨȤɞȢȨɱ ᾑҧ  ῑў Ὂ֘ Ẏἶɵр  4   60 106 

26FP- 14  ȽɱȮȷɄɱǵҘἶ ǲ֗ȃǠɖɨȤɞȅǦǶר ǵ◙  ♦  ˬ Ẏἶɵр  2 Ⱪ  ᴇ͠ 40 90 

26FP- 15  ↓ɠɅɩș ǋǦɕɧȸɜˍ ǵ    ὰῇẎἶɵр  2 ̯Ƶ   0 76 
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26FP- 16  
ɕɧȸɜ ǲǑǘȒɜɩȿȷȯɶɩɵɜɩȿɓȡȶɁȭȷȵɝɣɪɶ

ȵɥɱ  
  

ԍἧҘ  

ɵ ʺ℅ 
4  Ὂ 40 110 

26FP- 17  
ǵ ȢȨɱ ᾑǲȏȒ Ẁӓѧ ǯʴרἧ ᾑǯǵ

 
Ὑ  βẑ ֻ ἶ ɵ  3   0 51 

26FP- 18  PdCu ș ǋǦ ԍἧ ɕɫɶɔǵ   ˘ ˬ Ẏἶɵ  3 ᶫἧ  60 93 

26FP- 19  
QUESTȷȭɪȢɕȨɓ῁ǲǑǘȒԍἧὭ↓ɵ ↓ᾯ ǵǦȈǵ

Ẇ₲ ѝϽᶅǵ  
ᶤ  ʝ ˬ Ẏἶɵ ₉ 3 ᶫἧ  40 47 

26FP- 20  ɕɧȸɜ К ᶅǵ Ẁ ǯ ωǲ ǠȒ ֻ  ּ  ˮ ˉ″Ẏἶɵɵ׀  5   50 0 

26FP- 21  ʴǵ Ҳǲ֗ȃǠ ᾑ ωǵ◙   ˮ ḜẎἶɵр  3   70 83 

26FP- 22  ȽɱȮȷɄɱ ǵ ʤǲǑǘȒ ωẀӓǯ ꜘҘ ͔  ˮ ḜẎἶɵр  4 Ⱪ  ᴇ͠ 70 83 

26FP- 23  ẉἩ ι ǲǑǘȒ ɵ ї Ҳǲ ǠȒ  ῇ ʝ  ˉ″Ẏἶɵр  4   40 0 

26FP- 24  
ɖɨȤɞ ᾑǲȏȒȽɱȮȷɄɱǵ ω ◐ ǲ֗ȃǠ ᾑ ↓ǵ◙

 
᷇  ʝ ֻ ἶ ɵр  3  ᴇ  0 102 

26FP- 25  ꜘҘʤǲǑǘȒ ᾑ ǵ ǲ͜Ȓ▌↓ ר ͔ Ǥǵ 5  ˝ʣ ѫ◑ 
ԍἧҘ  

ɵ ᴣ 
2   30 78 

26FP- 26  
VUVѝϽ ș ǋǦQuest ǲǑǘȒ ECHɕɧȸɜǮǵ₁Ȫȷʥ

ǵ ǋǲ ǠȒ  
  ֻ ἶ ɵ  5 ᶫἧ  30 102 

26FP- 27  ɕɧȸɜ  ̗  Џἱ ֻ ἶ ɵ  22 Ḑ  70 162 

26FP- 28  ϼ ἧ ⱨ ș ǋǦ ṥǵҲ όὕ  ′ ἱ ӔẎἶɵҞ  1   0 156 

26FP- 29  D- C- N ֚ꜘ̭ר ɕɧȸɜǲȏȒ ḭ ʴǿǵ טֿ̱̬ ѰⱣ ʣ  ᵗ◑ Ẏἶɵ  4 ʴ  ʝ  85 52 

26FP- 30  
ɵ֛ט ɨȿȤɞȹɧɝɁȭȷ ʴǵ ǵ ї

 ר
ᶽᾶ  ׀ḜẎἶɵр  1 Ⱪ  ᴇ͠ 160 101 

26FP- 31  
ӓ ȹɧɝɁȭȷʴǵ ֿ̬̱ǵ Ʋ Ʋ ї Ҳǲ ǠȒ

 
 βʝ ˉ″Ẏἶɵр  5   қ  

26FP- 32  ӓ ɵ ӓ ǲǑǘȒ ᾑ ◐ ǑȏǺǤǵὄὑר ὄ  ᴇ╣ ˉ″Ẏἶɵр  4   қ  

    ֻҘἶѝ ɵʝ ֻ  1,615 2,594 

ֻҘἶѝ ɵ ̝       

No. Ӣѝ  ̈ ιɵ ׀ ӲҘ ׀  Кʫ ˲ 
ѝ  

  

26FP- S1  ֺ ḹ ̬Ǯǵק Ҳ   ͬӵ ⅎῬẎἶɵр  20 ᶫἧ  50 420 

26FP- S2  12ᶥɆɫȢȾɩɕɧȸɜ ֻȱɶɇ ̝ ῇ  ˬ Ẏἶɵ  31  Ὂ 100 600 

26FP- S3  4ᶥȠȶȠ ɭɶȫɱȮȮɩɶɕᶮ ̝  Ḑ  ˉ″Ẏἶɵр  9 ̗   100 400 

    ֻҘἶѝ ɵ ֻ̝  250 1,420 

    ֻҘἶѝ ֻ  3,149 6,494 

ȦɋɩȬɶҘἶѝ ɵ ὑ 4       

No. Ӣѝ ȳɔɄɶɜ ̈ ιɵ ׀  ׀
ӲҘ

 
Кʫ ˲ 

ѝ  

  

  ҍȦɋɵ Ȧɋǲ ǠȒϼ ǲ ǠȒ  
̑  

ὲ′  
ˉ″Ẏἶɵр      

26 4- 1  ȳ
ɔ
Ʉ

ɜ 

AIN ӓ ӭᾚ̱ǵḨ ̸ ǯ ǵ Ҙἶ  ʢὁ ˲ ʢ Ẏἶɵр  1 ὲ′  200 108 

26 4- 2  AlGaN ӓ ӭᾚ̱ ̝ ῇ ӵˀ ӔẎἶɵ  3 ὲ′  0 264 

26 4- 3  SiC ǲǑǘȒ ӓ ◐ ǵ   Ⱪ ὂ › ᾐ ἶ ɵр  1 ὲ′  150 30 

26 4- 4  SiC ʴǲǑǘȒȐǢȚ ȑǵᶿҘѝ⁹ק̬   Ὂ ʢ ẎἶɵҞ  3  ʝ 60 60 
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     ȦɋɩȬɶҘἶѝ ɵ ὑ 4ֻ  754 1,570 

ȦɋɩȬɶҘἶѝ ɵ ὑ 5      

No. Ӣѝ ȳɔɄɶɜ ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

  ȦɋɩȬɶ֝♬ǵǦȈǵ Ḍ ǲ ǠȒ  
̑  

  
ˉ″Ẏἶр      

26 5- 1  

ȳ
ɔ
Ʉ

ɜ 

ʣ ֻȦɋɩȬɶɓȟɶɞǵ  ῑʤɵ ᵫ ⅎῬẎἶɵ  11    100 

26 5- 2  ʣ ẎḌʢ ◐ȹɝȳɔ ̱ ǵ ▌↓ǲ ǠȒ  ὄ ɵ⃰  ˉ″Ẏἶɵр  5    650 

26 5- 3  
ẏʤǲǭ ̱╛ ʣ Ҙ ɕɧɁɆɓȧɶɞǵ͜ ǲϐǖ

Ẏ█Ҙǵ ὑ 
ɵӵЏ Ẏἶɵр  3 ּ   50 

26 5- 4  ǯ Ҳ șדȇ ר ẉ ̱ ΙɠɅɩǵ    ˬ› Ẏἶɵр  3    100 

26 5- 5  ♥Ȕ ǙȾȭɆɔȢǵ Ѹ ʴר ׄʣǲ ǠȒ   ʹʝ ̯ Ẏἶɵ  3    10 

26 5- 6  Ƚɶɑɱǵ ǲר ǠȒ   Ͽ₴ 
ἶ Ẏἶ Ẏἶ 

ɵ ᴣ 
4    0 

26 5- 7  ӳῚǮǵ șѫ ǞǦ ǵ ᷂ ὑǲ ǠȒ  ῇḜ ⱬ ЃῬẎἶɵ  4    100 

26 5- 8  ʴ ̱ǵ ̱Ҙǯ Ҳḹǵ ↓ ǲ ǠȒ  ῑʤ ᵫ ⅎῬẎἶɵ  8    0 

26 5- 9  ɪɱȸ ǵɔɪɶɇǲ ǠȒ  ṇ  ˉ″Ẏἶɵ  4    50 

     ȦɋɩȬɶҘἶѝ ɵ ὑ 5ֻ  496 916 

ȦɋɩȬɶҘἶѝ ɵʝ        

No. Ӣѝ  ̈ ιɵ ׀ ӲҘ ׀  Кʫ ˲ 
ѝ  

  

26ME- 1  ɪɱȸ ǲ ǜȓǦ ɵ ▌↓ ǵ ҥ▌↓ ͔ Ṣ  Ẏἶɵ  4 ′ ᴇẑ 55 100 

26ME- 2  ɪɱȸ ǵ ѰⱣǵ ӓǯ ̱ǵ Ҳ ǯǵר ͜ ᾛ ԍ  
ЃῬ› ᾐ ἶ  

ɵр  
2   46 80 

26ME- 3  ɪɱȸ ǵ ▌ӓ ֻ (CFRP)ǵ ר ͔ ῇ  ῎ῇ Ẏἶɵ  3 ′ ᴇẑ 75 125 

26ME- 4  ȩɩȱɏȢɧȢɆḌӓֻ ӭᾚ̱Ẑ Ḩ ǵ̸ ǯ ר ͔ ּ  ˘ ὟῴẎἶɵр  2  ʝ 30 125 

26ME- 5  ǵҍ ǯǤǵ ͔ ǵ  Ξ  ͬ″Ẏἶɵ  1  ἶ 40 150 

26ME- 6  ʣȦɋɩȬɶɕɧɱɆǿǵ ǵ Ҙǲ ǠȒ  ῑʤ ᵫ ⅎῬẎἶɵ  4   0 100 

26ME- 7  CT- FEMș ǋǦ ◐ ʥЋ֗Ǻ ♥ ǵɎȢȨɟȩɉȭȷ  ʴῬ ∆  ˉ″Ẏἶɵр  3   100 0 

26ME- 8  
҃♦ ș ǠȒɎȢȨȹɧɝɁȭȷ/ɛɨɜɶ ֻ ẉἩ̱ǵҍ

ǯ ͔ 
֦   ˉ″Ẏἶɵ  4   80 0 

26ME- 9  
ֻ scaffold ǯ ℅ ǵɍȢɔɨɁɇӓǲȏȒ ɵ П

 
Ẏ  ˝׀ Ẏἶɵр  3   100 120 

26ME- Ẏר  10 ṥ ǵɎȢȨɟȩɉȭȷ    ⁸ Ẏἶɵр  3   100 113 

26ME- 11  
CT- FEMș ǋǦ ӓ ǲ ǟȒᶿ ǵɟȩɉȸɞǲ ǠȒ

 
  ẏḫẎἶɵр  3   100 150 

26ME- 12  3 Ϸ ɠɅɩș ǋǦ˲› ǵҘἶ ꜘ ר ͔ ʢ   ἃẎἶɵ  2   90 150 

26ME- 13  
ɭȢɇȬɡɁɕӭᾚ̱ȾȢɢɠɱɇӴ ǵẎ ӓǲׄǘǦ

ǯ ͔ǲ ǠȒ  
ᵲ   ̯ Ẏἶɵ  6  ʝ 15 92 

26ME- 14  ѝ⁹ǑȏǺ ɪɱȸ◐ Ǔ ӓǜȓǦɪɱȸ ǵ Ҙר  ֦′ ˲ ˉ″Ẏἶɵ  3 Ẏᾶ ˘ 90 0 

26ME- 15  
LESɠɅɩ Riam- CompactǯɟȻ ɠɅɩWRFǲȏȒ ᷂◐ʣǵᾯ᷂

ǯǤǵ ↓  
⁫ ʝ ˬ ›ẎἶɵҞ  2 К  ἱ  35 150 

26ME- 16  ᷂ ɵ ҘɍȢɔɨɁɇ ȵȷɄɞǵ  ˝ ʝ ˉ″Ẏἶɵ  3 Ẏᾶ ˘ қ  
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    ȦɋɩȬɶҘἶѝ ɵʝ ֻ  956 1,455 

ȦɋɩȬɶҘἶѝ ɵ ̝       

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

26ME- S1  7ᶥ ˉẎȮɧɓȥɱ ̝ ʴ  ˉ″Ẏἶɵ  9 ὲ′  40 400 

    ȦɋɩȬɶҘἶѝ ɵ ֻ̝  40 400 

    ȦɋɩȬɶҘἶѝ ֻ  1,902 3,233 

 

27.4.1 28.3.31  

᷂ ṑҘἶѝ ɵ ὑ 1      

No. Ӣѝ ȳɔɄɶɜ ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

  
ɵȦȠɫȼɩǵ ᾚїǵǦȈǵר ɵɠɅɨɱȮɅɶȽ

ǵ ↓ӓ 

̑  

῎  ҍ 
ˉ″Ẏἶɵ      

27 1- 1  

ȳ
ɔ
Ʉ

ɜ 

ɧȢȾ CALIOPǯ ɪɶȾ CloudSatǯǹȅȖȑ 8ֵǲȏ

ȒȨɶɎɶȵɣɶɆǵֿ  
ῑῴ  Ẏἶ ɵр  1 ῎  ҍ 131 71 

27 1- 2  
᷂ʣǒȐǵȤȡɱɇɕɫɓȟȢɧɪɶȾ ǲȏȒ ɪ

ɶȾǵ  
ῇ  ˀ Ḹ ͬ ɵʺ̑ ᴣ 3 ῎  ҍ 131 71 

27 1- 3  ș ǋǦȦȠɫȼɩ ΒɠɅɩǵ ⱨ ǵ   βẐ  ˬẎἶɵр  3  ͠◑ 20 127 

27 1- 4  
CloudSat/CALIPSO ɕɫȾȭɆǵר ↓ӓǲׄǘǦЋ

Βἶ  
 ᴇ  ῴẎἶɵ  3 ῎  ҍ 150 45 

27 1- 5  
ɅɶȽǯ᷂ ɅɶȽș ֻ ǲѫ ǞǦ

ǵ  
Ϸ ֲ ⅍ ɵὙ  2 ῎  ҍ 150 71 

27 1- 6  
᷂ʣɵ ɧȢȾɶɅɶȽș ǋǦȦȠɫȼɩϽἶ ɅɶȽȹר

ɁɆǵ ǲ ǠȒ  
  ᶮ ṑ ɵʺ̑ ᴣ 3 ῎  ҍ 75 109 

     ᷂ ṑҘἶѝ ɵ ὑ 1ֻ  657 494 

᷂ ṑҘἶѝ ɵʝ       

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

27AO- 1  ṑɠɉȽɨɱȮǵǦȈǵȮɧȢȾɶḌ ʴɫɚɁɆǵ   ᴇ Ẏ ↑ Ẏἶɵр  3 ʴ  ◑ 2 45 

27AO- 2  ʴɑɶȭɩ ǵǦȈǵ ρǲ ǠȒ  Зԍ Ṿ  ῴẎἶɵ  8 ʴ  ◑ 117 153 

27AO- 3  ǲǑǘȒ Ẁל ǲ ǠȒ  З  ֲ ˝ Ẏἶɵр  3 ӧ   22 50 

27AO- 4  ὰῇ ǲǑǘȒɔɨǵᶥ ɟȩɉȸɞǯ ˔ ǲ ǠȒ   ͠Ὂ 
′ ֻȹɱȽɶ 

ɵ ʺ℅ 
3 ⅎ   17 122 

27AO- 5  
Ẏ ȦȠɫȼɩֿӓȵȷɄɞǯɨɠɶɆȹɱȵɱȮɅɶȽș ǋǦȦȠ

ɫȼɩǲ ǠȒ ֻ  
╞  ˋ ⅍ ɵ Ὅ 3  ̗ ⱷ 44 122 

27AO- 6  PM2.5ȦȠɫȼɩ ↓ẀҲǲ ȖȒNH3/NH4ǵҲ ǲ ǠȒ   ᴇ ᾶẎἶɵр֦׀   2  ̗ ⱷ 58 73 

27AO- 7  
̱ǲ֝ȑ̂ǘǦȳɄɧȢɆȱɱɏȷǲȏȒẆ ǵ ǯ

GNSS֚ ᾑֵͬǯǵᾍꜘ ͜ 
֥ ͬ  Ẏἶɵ  6 ⁸′  8 196 

27AO- 8  
ɜɩȿȱɕȽǲȏȒGNSS֚ ᾑֵͬǵ ǯֵͬы ȠɩȲɨȸɞǵ

 
ʴ  ʝ ˬẎἶɵ  2 ⁸′  0 73 

27AO- 9  ⱨ ǯ ɕɧɱȭɆɱҲ ǵ ͜ ṇ Ҁ К Ӣ  3  β 73 73 
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ɵȮɩɶɕ  

27AO- 10  К ǵ̗˔ ǯ ♥ ǲǑǘȒˍ   ὂ ἃẎἶɵ  2  β 73 107 

27AO- 11  GNSS֚ ᾑֵͬǲȏȒ ↓ ї ǵ  ֥  
JAXA ὂὐȹɱȽɶ 

ɵ҇ʺ̑ ᴣ 
1 ⁸′  0 72 

27AO- 12  ׄ ǲǑǘȒ ẀҲ ǵר   Ҙ Ὗῴ ḹɵʺ̑ ₉ 5 ⅎ   23 108 

27AO- 13  ɎȢȷȽɄȡɁȭ ɪɶȾǲȏȒᾍ   ◑ ἃẎἶɵ  1 ⁸′  28 58 

27AO- 14  ᾍ ῤǒȐῇ֥ ῇ ǲǒǘǭǵ ṑɠɉȽɨɱȮ ′ ᴫẐ  Ẏἶ ɵр  4 ӧ   73 90 

27AO- 15  Ὶ ǯ GNSS֚ ᾑֵͬǯǵᾍꜘ ͜ǵ   Ж ˬ ẎἶɵҞ  3 ⁸′  35 238 

27AO- 16  Ẏⱦ ǵҘἶ Ȧȭɜɱ῁ǒȐʴ ῁ⱦ ȅǮ  ϷẐ Ӕ ẎἶɵҞ  16  ◑ 0 291 

27AO- 17  ˍ ǵ ǑȏǺɠɅɨɱȮ  ּ′  ˬ Ẏἶɵр  14  β 0 171 

27AO- 18  ṑ ǵ ḹ  ּ′  ˬ Ẏἶɵр  3  β 112 38 

27AO- 19  ȠȶȠḢǲǑǘȒẎ ȦȠɫȼɩǵ Β◙ ǲ ǠȒ   ʝ  ὰῇẎἶɵ  2  ͠◑ 58 92 

27AO- 20  GNSS֚ ᾑֵͬș ǋǦ ǵ    
ᶮ ᷂  

ɵ ̑ ᴣ 
1 ⁸′  0 72 

27AO- 21  
ӓἶ ɠɅɩș ǋǦ ṑ ǲ̢ǍẎ ǒȐ ǿǵ ǵ

 
 ʝ 

ҘʴẔ  

ɵʺ̑ ᴣ 
2  ̗ ⱷ 50 92 

27AO- 22  GNSS֚ ᾑֵͬ ֞ͬ ǵ ǯɜɩȿȱɕȽǲȏȒὕ ὕ   ֲ ˬ Ẏἶɵ ᴣ 1 ⁸′  0 46 

27AO- 23  К ǵВ ǲ ǠȒ  ʴῇ אל˺ Ӕ › Ẏἶɵ  2  ʝ 0 110 

27AO- 24  ′ ḢǲǑǘȒ ר ɕɧɱȭɆɱ ǵ    Ẏἶɵр  4  β 35 76 

27AO- 25  ᾍ Ὶѝ ǵẀҲǯὰῇ ǵ  Ẏ  Ѹˀ 
′ ֻȹɱȽɶ 

ɵ  
2 ӧ   26 58 

27AO- 26  ῚḢǲǑǘȒ ϑ↓ṊѝҲ ɜɁɕǵ̸ ǵ  ʴ  ֲ Ẏἶɵ ̑Ҟ  3 ӧ   50 42 

27AO- 27  
ʣǑȏǺ ʴș ǠȒɑɶȭɩǲϐǖ ̱Ҙ ɵ ̱ Ҳǲ Ǡ

Ȓ  
 ꜛ  

 

ɵȮɩɶɕɨɶȾɶ̈  
7 ʴ  ◑ 117 215 

27AO- 28  ϑ↓ flux ɅɶȽș ǋǦ ǵẎ ˛̸  ὰ  ˀ ֦׀ᾶẎἶɵ ᴣ 3 ӧ   8 18 

27AO- 29  ȢɱɇˡẎ Ӕ ǲǑǘȒẎ ǵ  ֥ ֶ ˬẎἶɵ ̑Ҟ  2 ֥  35 70 

27AO- 30  ṃǯ ̱șѫ ǞǦ ֗Ǻ   ӱ  ˬẎἶɵр  7 ⁸′  64 245 

27AO- 31  ȵɈ ḢǲǑǘȒ ⅝ṑ ῁ǵ Ṋ  █ ҫ ὰῇẎἶɵ  2  β 49 79 

    ᷂ ṑҘἶѝ ɵʝ ֻ  1,177 3,295 

᷂ ṑҘἶѝ ɵ ̝       

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

27AO- S1  ȠȶȠḢǵӓἶ ɠɅɩǵ ǯ˹♥ǵ᾽ ǲ ǠȒ ̝   ᶮ ṑ ɵʺ̑ ᴣ 8  ̗ ⱷ 24 155 

27AO- S2  ɪɶȾș ǋǦ ȵȷɄɞǵ ǯꜘ  ˝ ֲ Ẏἶɵ  7 ⁸′  16 177 

27AO- S3  
֗Ǻ ק Ḣǵ ɠɉȽɨɱȮǯ ǲ ǠȒ

̝ 
ʠ   ῴẎἶɵр  14 ⅎ   32 189 

27AO- S4  
֗Ǻ ק ḢǲǑǘȒ Ὶ▌ ל ǵɠɉȽɨɱ

ȮƲɠɅɨɱȮ֗Ǻɟȩɉȸɞ ǲ ǠȒ ̝ 
˝  ∏˺ 

Ӣ  

ɵʺ̑ ᴣ 
14 ӧ   40 189 

27AO- S5  ɵ ῚǲǑǘȒ Ҳǵ ɠɅɩǵ ǯ᾽   Ẑ  ЃῬẎἶɵр  11  ʝ 47 189 

27AO- S6  ᷂ ̱ǲǑǘȒ Ҳǯᾍ ǵҘἶ  Ὂ ˬẎἶɵ  9 ᴇ  ּͬ 11 126 

27AO- S7  ȵɈ ǵⱦ ǯ ֻǲ ǠȒ  ᷇ ʯ˘ ֦׀ᾶẎἶɵ  12  β 16 189 

    ᷂ ṑҘἶѝ ɵ ֻ̝  186 1,214 

    ᷂ ṑѝ ֻ  2,020 5,003 
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ֻҘἶѝ ɵ ὑ 2       

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

  ɕɧȸɜ ἶǵ ǵ  
̑  

 ◘ 
ˉ″Ẏἶɵ      

27 2- 1  

ȳ
ɔ
Ʉ

ɜ 

ӣ CTǲǑǘȒ ϑП ǵɕɧȸɜˍ ǿǵꜘ  ′ ╣ˀ 
₇ˬẎἶ ῎ӣ ἶ  

ɵҞ  
4 ̯Ƶ   60 26 

27 2- 2  ɖɨȱɱɕɧȸɜǲǑǘȒ♄ ׄ ǵɆɞȻɱ ˍ  ὰ  βẐ  ˉ″ẎἶɵҞ  2 Ḑ  90 0 

27 2- 3  ₦Ẁ רꜘ֚ ק ʴǵɈɌ ἧ ǵɎȢȷɘȭɆɩ  ֦  ʝ  ˉ″Ẏἶɵр  2 Ḑ  120 0 

27 2- 4  ɅȶȽɩ ECE ǵ ǯɕɧȸɜὕ ǿǵ  ᶽᾶ ˲ ֻ ἶ ɵҞ  1 Ḑ  50 48 

27 2- 5  
ɜȢȭɫ ᶅǒȐ♬ȐȓȒẎ ɅɶȽș ǋǦˍ ɕɧȸ

ɜǵ ר ї ǵ  
Ⱪ  ἳ◑ ֻ ἶ ɵр  2 Ḑ  150 51 

27 2- 6  ɕɧȸɜ ȓḹ ǲ ǠȒ ֻ  ᾱ  Ͽ⁭ ֻ ἶ ɵ  3 Ḑ  30 102 

27 2- 7  ɕɧȸɜ PANTAǲǑǘȒ ѝἧɑɶɞЊᾑ ǵ  ᾛ  ᴡ ֻ ἶ ɵҞ  2 ̯Ƶ   0 48 

27 2- 8  
ȢɟɶȶɱȮ ș ǋǦɕɧȸɜˍ ǵɟȼȷȯɶɩ ǵ

ǵ  
Ẏ   ֻ ἶ ɵр  2 Ḑ  30 51 

27 2- 9  
ɎȢȷɘȭɆɩ ǲȏȒ ἧ ↓ӆ ɠɶɇǯ̭ק Ҳǵ

◐ ֻ ꜘ ר  
ἧ ͠  ӔẎἶɵ  3 Ḑ  100 175 

27 2- 10  
ɋɁɆɭɶȭǵ ș ǋǦɕɧȸɜˍ ѦɅɶȽǵ

Ǟǋ ǵ  
 ͠╣ › ᾐ ἶ ɵ  2  Ὂ 0 70 

27 2- 11  ӓɕɧȸɜǲǑǘȒȷɆɨɶɜɶ ǵ  ῇ   ˉ″Ẏἶɵр  3 Ḑ  20 50 

27 2- 12  
ɪɶȴɶϽ ǵˍȓșѫ ǞǦɕɧȸɜǵˍ ǯɅɶ

Ƚы ǵ  
ῇ ⱷ ֻ ἶ ɵр  3 Ḑ  50 102 

27 2- 13  ɕɧȸɜ ἶ ̝ Ḑ  ˉ″Ẏἶɵ  24  ◘  100 600 

27 2- 14  Ҳ ǯǞǭǵ ֵͬǵꜘ ǵ █ ẎῬ ˺ ˬ ẎἶɵҞ  6 Ḑ  70 47 

    ֻҘἶѝ ɵ ὑ 2ֻ  870 1,370 

ֻҘἶѝ ɵʝ        

No. Ӣѝ  ̈ ιɵ ׀  ׀
ӲҘ  

˲  
Кʫ ˲ 

ѝ  

  

27FP- 1  ȽɱȮȷɄɱֻ ǵ ǲ֗ȃǠר қϷ ǵ◙  ♦  ˬ Ẏἶɵр  2 Ⱪ  ᴇ͠ 30 45 

27FP- 2  
Fe- MnɠɅɩֻ ǲǑǘȒ Ǳ ᾑ ӓǯɈɌȳȢȸǵMn ї ◐

ǵ  
 ◑ ˬ Ẏἶɵ  3   30 47 

27FP- 3  ӓɕɧȸɜǲǑǘȒɕɧȸɜ ǲ ǠȒ   ♁ˋ 
⁸ › ᾐ ἶ  

ɵ ₉ 
2  Ὂ 0 42 

27FP- 4  
ӓ ȹɧɝɁȭȷʴǵ ֿ̬̱ǵ Ʋ Ʋ ї Ҳǲ ǠȒ

 
 βʝ ˉ″Ẏἶɵр  3   30 0 

27FP- 5  ɕɧȸɜᾍׄ ʴǵ ֿ̬̱˧ ǲ ǠȒ  ῇ֥ Ҁ 
ԍἧҘ  

ɵ ʺ℅ 
1 Ẏ  ʝ˲ 34 81 

27FP- 6  
ι ӓֻ ֻ ǲǑǘȒ ἩḌ ǯ ԍἧǵ ˛̸ ǲ ǠȒ

 
Ḫ ֲ  Ẏ ↑ Ẏἶɵр  3 Ẏ  ʝ˲ 20 45 

27FP- 7  
LHD ǲ ǜȓǦ ι ʴǵɖɨȤɞ ἧǵט ɵ ї

Ҳ 
  ֻ ἶ ɵҞ  2   40 48 

27FP- 8  ʴǵ Ҳǲ֗ȃǠ ᾑ ωǵ◙   ˮ ḜẎἶɵр  3   60 83 
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27FP- 9  ȽɱȮȷɄɱ ǵ ʤǲǑǘȒ ωẀӓǯ ꜘҘ ͔  ˮ ḜẎἶɵр  4 Ⱪ  ᴇ͠ 0 83 

27FP- 10  
ἧɑɶɞ ᾑǲȏȒ ǵ ȦɋɩȬɶὭ↓Њᾑ Ồ Ιǵ

͔ 
 ʝ ꜘ ǱǓȓ ɵ̈  2 Ⱪ  ᴇ͠ 60 64 

27FP- 11  
ȱɶɇǲᾚЊǠȒǦȈǵȶɡȢɫ Ҳ ș ǋǦ ͜ ǵ

ɠɅɨɱȮ 
 ʝ  ֻ ἶ ɵр  3  Ὂ 0 51 

27FP- 12  
ˍ ȵɝɣɪɶȽǲȏȒȶɡȢɫ Ҳ ȵɝɣɪɶȵɥɱɵɅɶ

Ƚǵ Ιˍ  
 Ο ֻ ἶ ɵҞ  3  Ὂ 0 48 

27FP- 13  ɕɧȸɜ К ᶅǵ Ẁ ǯ ωǲ ǠȒ ֻ  ּ  ˮ ˉ″Ẏἶɵ׀  6   50 51 

27FP- 14  ↓ɠɅɩș ǋǦɕɧȸɜˍ ǵ    ὰῇẎἶɵр  2 ̯Ƶ   0 76 

27FP- 15  
ɖɨȤɞȢȨɱ/ɕɧȸɜ ᾑǞǦȽɱȮȷɄɱǲǑǘȒɖɨȤɞɎɔ

ɩ◐ Ҳǵ ό 
Ὗ  Ͻ  Ῥ Ẏἶɵр  5   60 80 

27FP- 16  
ȨɶȷɄɈȢɆ SUSǵ ᾑҜӓ ҲʱǺǲ Ҳǲ֗ȃǠ қϷ

◙ ǵ ͔ 
ʸ   ( ) ̸ ɵʺ̑ ᴣ 4   48 80 

27FP- 17  
ǵ ȢȨɱ ᾑǲȏȒ Ẁӓѧ ǯʴרἧ ᾑǯǵ

 
Ὑ  βẑ ֻ ἶ ɵ  4   30 51 

27FP- 18  ᾑʤǲǑǘȒ Ni ǵ Ҳ ͔ǲ ǠȒ  ˝ʣ ѫ◑ 
ԍἧҘ  

ɵ ᴣ 
1   80 78 

27FP- 19  ɕɧȸɜˍ ǯ ḹ₳ ȓḹǵ ˛̸ ǲ ǠȒ  ᾛ  ̰  ˉ″ẎἶɵҞ  3 ̯Ƶ   0 120 

27FP- 20  
ḹ ǟ ȈɆɫȢȾɩɕɧȸɜʴǵ ἧˍ ǲǑǘȒ ᾯ ר

ǲ ǠȒӋ  
  ֻ ἶ ɵҞ  9 Ḑ   20 96 

27FP- 21  ֻ ǵ ǯר ᾑɈɌ ǵ ͜  ∆ὶ ῑ Ẏἶɵ  4   60 96 

27FP- 22  ȦɋɩȬɶȢȨɱ ᾑ ǲȏȒ ιɓɨɶ ǵ  ֥ ᾓ  ӔẎἶɵр  1   20 84 

27FP- 23  ֛⁪ ̂ǔѝ ἧ ⱨ ǲȏȒ ǵ ↓ὑ ѝ  ὄ  ᴇֲ 
ȦɋɩȬɶ ȹɱȽɶ 

ɵ ᴣ 
1   60 50 

27FP- 24  ӓ ɵ ӓ ǲǑǘȒ ᾑ ◐ ǑȏǺǤǵὄὑר ὄ  ᴇ╣ ˉ″Ẏἶɵр  7   30 0 

27FP- 25  
QUESTȷȭɪȢɕȨɓ῁ǲǑǘȒԍἧὭ↓ɵ ↓ᾯ ǵǦȈǵ

Ẇ₲ ѝϽᶅǵ  
ᶤ  ʝ ˬ Ẏἶɵ ₉ 4 ᶫἧ  50 47 

27FP- 26  ɕɧȸɜ  ̗  Џἱ ֻ ἶ ɵ  22 Ḑ   120 300 

27FP- 27  
ӓɕɧȸɜǲǑǘȒὭ↓ѝ⁹ǯɇɨɓɆ ɠɶɇǵ ǵѰ

Ᵽ 
  ֻ ἶ ɵ ᴣ 3 ̯Ƶ   50 48 

27FP- 28  ϼ ἧ ⱨ ș ǋǦ ṥǵҲ όὕ  ′ ἱ ӔẎἶɵҞ  1   50 79 

27FP- 29  
ȦɋɩȬɶȢȨɱ ᾑǲȏȒȽɱȮȷɄɱʴǵ ᾑ ᶥⱥ ↓͒Ἥ

ǯר ֿ̬̱ ȾȢɈɝɁȭȷ 
Ẏ ʿ ῎Ẏἶɵрבֿ   7   100 108 

27FP- 30  ȽɱȮȷɄɱǵ ט ǲᾍǠȒ ҧ ǲ ǠȒ  ᷇   Ẏἶɵ  8   80 76 

27FP- 31  Ẏ ȵɝɣɪɶȵɥɱǲȏȒMHDʥὄὑרǵ 3 Ϸ  ̯  ◑ ֻ ἶ ɵҞ  2  Ὂ 0 48 

27FP- 32  
ʴרἧ ᾑרǲϮȓȒϼ ǯ ֻ ǵⱨ ǯ▌↓

 ר
  ἃẎἶɵ ₉ 4   100 34 

27FP- 33  
ϼ ɔɧɱȯɁɆș ׄǞǦ ӓ ǵⱨ ǲǑǘȒ Ȧ

ɋɩȬɶȢȨɱ ᾑǵ◙  
 Ͻ ֻ ἶ ɵр  3   60 51 

27FP- 34  ɕɧȸɜˍ ǲǑǘȒ ◐̟ ǯƲǤǵ᷂ Ḹǿǵꜘ ǵ    ʴ Ẏἶɵ ₉ 1 ̯Ƶ   0 48 

27FP- 35  
ɵ֛ט ɨȿȤɞȹɧɝɁȭȷ ʴǵ ǵ ї

 ר
ᶽᾶ  ׀ḜẎἶɵр  1 Ⱪ  ᴇ͠ 120 51 

27FP- 36  
ȩȷȯɶɇ ωʤǲǑǘȒ ἩḌ ǵȭɧȷȽɶ◐ ǲ֗ȃǠВἭ

ֿ̬̱ǵ◙  
ẉ   ὰῇẎἶɵ  4   20 79 
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27FP- 37  
ȶɡȢɫ ̱ɠɅɩǲȏȒ PANTAǲǑǘȒ ITGɠɶɇǵȵɝɣ

ɪɶȵɥɱ  
  

ԍἧҘ  

ɵȮɩɶɕɨɶȾɶ 
3  Ὂ 30 110 

27FP- 38  
ɕɧȸɜȷɏɁȽ ǲȏȒẉἩ ι ◐ Ǯǵ ǲ

ǠȒ  
ῇ ʝ  ˉ″Ẏἶɵр  4   30 0 

27FP- 39  
ɖɨȤɞ ᾑǲȏȒȽɱȮȷɄɱǵ ω ◐ ǲ֗ȃǠ ᾑ ↓ǵ◙

 
᷇  ʝ ֻ ἶ ɵ  2 Ḑ  0 51 

    ֻҘἶѝ ɵʝ ֻ  1,572 2,629 

ֻҘἶѝ ɵ ̝       

No. Ӣѝ  ̈ ιɵ ׀ ӲҘ ׀  Кʫ ˲ 
ѝ  

  

27FP- S1  ᶮ ɕɧȸɜˍ ɅɶȽ ɭɶȭȵɥɁɕ Ḑ  ˉ″Ẏἶɵ  16  ◘  100 600 

27FP- S2  13ᶥɆɫȢȾɩɕɧȸɜ ֻȱɶɇ ̝ ῇ  ˬ Ẏἶɵ  31  Ὂ 100 600 

    ֻҘἶѝ ɵ ֻ̝  200 1,200 

    ֻҘἶѝ ֻ  2,642 5,199 

ȦɋɩȬɶҘἶѝ ɵ ὑ 3       

No. Ӣѝ  ̈ ιɵ ׀ ӲҘ ׀  Кʫ ˲ 
ѝ  

  

  ҍȦɋɵ Ȧɋǲ ǠȒϼ ǲ ǠȒ  
̑  

ὲ′  
ˉ″Ẏἶ р      

27 3- 1  
ȳ
ɔ
Ʉ

ɜ 

ἧ ⱨ ǲȏȒȾȢɢɠɱɇӭᾚ̱ǵ ǵ όǯ Ҙ

ἧ ǯǵר ǲ ǠȒ  
ᵲ   ̯ Ẏἶɵ  7  ʝ 65 40 

27 3- 2  ӓ ӭᾚ̱ǵ ɠɶɇǲ ǠȒ  ῎ ⱷ ӔẎἶɵ  4 ὲ′  82 40 

27 3- 3  Ȯɧɓȥɱ ǲǑǘȒȠɩȩɨ ιԍἧǵ Ҳ  Ⱪ ὂ › ᾐ ἶ ɵр  1 ὲ′  66 50 

27 3- 4  SiC ʴǵꜘҘɵ ȆǲǯȉǱǍ ̬ Ҳǵ   Ὂ ʢ ẎἶɵҞ  3  ʝ 20 40 

27 3- 5  AIN ӓ ӭᾚ̱ǵḨ ̸ ǯ ǵ Ҙἶ  ʢὁ ˲ ʢ Ẏἶɵр  1 ὲ′  75 110 

    ȦɋɩȬɶҘἶѝ ɵ ὑ 3ֻ  308 280 

ȦɋɩȬɶҘἶѝ ɵ ὑ 4       

No. Ӣѝ  ̈ ιɵ ׀ ӲҘ ׀  Кʫ ˲ 
ѝ  

  

  ȦɋɩȬɶ֝♬ǵǦȈǵ Ḍ ǲ ǠȒ  
̑  

  
ˉ″Ẏἶɵ      

27 4- 1  

ȳ
ɔ
Ʉ

ɜ 

ʣ ֻȦɋɩȬɶɓȟɶɞǵ  ῑʤ ᵫ ⅎῬẎἶɵ  11   85 200 

27 4- 2  ʴ ̱ǵ ̱Ҙǯ Ҳḹǵ ↓ ǲ ǠȒ  ῑʤ ᵫ ⅎῬẎἶɵ  6   0 120 

27 4- 3  ɪɱȸ ǵɔɪɶɇǵ  ṇ  ˉ″Ẏἶɵ  4   45 0 

27 4- 4  
ẏʤǲǭ ̱╛ ʣ Ҙ ɕɧɁɆɓȧɶɞǵ͜ ǲϐǖ

Ẏ█Ҙǵ ὑ 
 ӵЏ Ẏἶɵр  4 ּ  45 100 

27 4- 5  Hydro- VENUS ǵȦɋɩȬɶ֝♬ר ͔ Ῥ ˘ ῎ῇẎἶɵр  4   82 100 

27 4- 6  
Ў̈ ǵ ḹǲ֗ȃǠ Ῥ ῤǮǵ ȦɋɩȬɶ їǵ◙

ǲǫǋǭ 
ῇḜ ⱬ ЃῬẎἶɵ  4   82 80 

27 4- 7  
ǵЛ ◐OWCḌ Ҙ ș ǠȒɜɩȿȩɧɞḌ Ҙ

ǵר ͔ǲ ǠȒ  
ὄ  ⃰  ˉ″Ẏἶɵр  3   247 0 

    ȦɋɩȬɶҘἶѝ ɵ ὑ 4ֻ  586 600 

ȦɋɩȬɶҘἶѝ ɵʝ        
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No. Ӣѝ  ̈ ιɵ ׀ ӲҘ ׀  Кʫ ˲ 
ѝ  

  

27ME- 1  ȩɩȱɏȢɧȢɆḌӓֻ ӭᾚ̱Ẑ Ḩ ǵ̸ ǯ ר ͔ ּ  ˘ ὟῴẎἶɵр  4  ʝ 10 45 

27ME- 2  
ɪɱȸ Ǯ ǞǦ Ҙǲȏȑ Ǳ ѝ Ǯ ș ҧ Ǯ

ǠȒ ǵ  
ᾛ ԍ  

ЃῬ› ᾐ ἶ  

ɵр  
2   45 50 

27ME- 3  █ ╛ Ҙ ǵ   ʡ⁭ ῎Ẏἶɵ׀  1   0 0 

27ME- 4  ʣǲ ǜȓǦ ᶅǵ ωǯ ֻ ǵ ҧרǵ ǲǫǋǭ Ṣ  Ẏἶɵ  3 ′ ᴇẑ 33 80 

27ME- 5  
ɈɌȢɱɅɱɄɶȵɥɱ ǲȏȒӴ SiCǵҘἶ ǲר ǠȒḨ

 
  ṐẎἶɵ  2  ʝ 64 55 

27ME- 6  ǵ Ҙѫ ǲǫǋǭǵ  ˝  Ẏἶ ˬɵὖᴣ  9 ′ ᴇẑ 147 110 

27ME- 7  2 Ϸ CFD ǲȏȒḉ ș ǋǦȾȭɆ ǵ ҧרǵ  ԍ  ֝Ẏἶɵр  3 ּ   40 90 

27ME- 8  ḉ ǵ ᶥ Ѱ ǵ  ԍ  ֝Ẏἶɵр  4 ּ   50 90 

27ME- 9  
ḉ ǵ 3 Ϸҧ ǵCFD ǑȏǺȠɶɞǵ◙

 
ԍ  ֝Ẏἶɵр  4 ּ   90 87 

27ME- 10  ʣȦɋɩȬɶɕɧɱɆǿǵ ǵ Ҙǲ ǠȒ  ῑʤ ᵫ ⅎῬẎἶɵ  3   0 90 

27ME- 11  3 Ϸ ɠɅɩș ǋǦ˲› ǵҘἶ ꜘ ר ͔ ʢ   ἃẎἶɵ  2   60 110 

27ME- 12  
CT- FEMș ǋǦ ӓ ǲ ǟȒᶿ ǵɟȩɉȸɞǲ ǠȒ

 
  ẏḫẎἶɵр  3   60 125 

27ME- Ẏר  13 ṥ ǵɎȢȨɟȩɉȭȷ     ⁸ Ẏἶɵр  3   70 130 

27ME- 14  
ֻ scaffold ǯ ℅ ǵɍȢɔɨɁɇӓǲȏȒ ɵ П

 
Ẏ  ˝׀ Ẏἶɵр  3   70 80 

27ME- 15  
CT- FEMș ǋǦ˲› ♥ǵẎ ǵɎȢȨɟȩɉȭȷ

 
ʴῬ ∆  ˉ″Ẏἶɵр  2   70 0 

27ME- 16  ǵҍ ǯǤǵ ͔ ǵ  Ξ  ͬ″Ẏἶɵ  1  ἶ 45 110 

27ME- 17  ֻ ǵ Ҳ ᴜǿǵꜘ ǲ ǠȒ   ᵎ  ῲḜẎἶɵ  1  ἶ 45 100 

27ME- 18  ẀҲ ʤǲǑǘȒẎḌ ǵҲ Ҙ▒ר ѝ    ˬẎἶɵ ̑р  2 ּ   40 120 

27ME- 19  ѝ⁹ǑȏǺ ɪɱȸ◐ Ǔ ӓǜȓǦɪɱȸ ǵ Ҙר  ֦′ ˲ ˉ″Ẏἶɵ  3 Ẏᾶ ˘ 146 0 

27ME- 20  
LESɠɅɩ Riam- CompactǯɟȻ ɠɅɩWRFǲȏȒ ᷂◐ʣǵᾯ᷂

ǯǤǵ ↓  
⁫ ʝ ˬ ›ẎἶɵҞ  2 К  ἱ  10 110 

27ME- 21  ҧ ǵǦȈǵ᷂ ҧ ǵ Ҙǲ ǠȒ  ῑʤ ᵫ ⅎῬẎἶɵ  3 Ẏᾶ ˘ 0 70 

27ME- 22  ḢǮǵ ɵ ǲǑǘȒ ҘȦɋɩȬɶ ǲׄǘǦὕ  ῇ ʝ ᶮ ᷂ ɵҞ  4   0 105 

27ME- 23  
ɪɱȸ ǵ ▌ӓ ֻ (CFRP)ǵ ᶿ ǵר ׄ

͒Ἥר 
ʴ˝  ῎ῇ Ẏἶɵр  3 ′ ᴇẑ 73 70 

    ȦɋɩȬɶҘἶѝ ɵʝ ֻ  1,168 1,827 

ȦɋɩȬɶҘἶѝ ɵ ̝       

No. Ӣѝ  ̈ ιɵ ׀ ӲҘ ׀  Кʫ ˲ 
ѝ  

  

27ME- S1  8ᶥ ˉẎȮɧɓȥɱ ̝ ʴ  ˉ″Ẏἶɵ  8 ὲ′  40 330 

27ME- S2  Ǟǋ ǲȏȒ Ҙ ǵ  ˝  Ẏἶ ˬɵὖᴣ  21 ′ ᴇẑ 57 330 

    ȦɋɩȬɶҘἶѝ ɵ ֻ̝  97 660 

    ȦɋɩȬɶҘἶѝ ֻ  2,159 3,367 

Ħꜘ Ҙἶ ˗ҵὙ  
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¶Вֿѫ ɵВֿ ǵ֓қ  

Ӣѝ 

2014₴↓ 

 

֞Њ˲  ├Ȁ˲  

 
Ẇᶮ˲ 

 
Ẏἶ  

 
Ẇᶮ˲ 

 
Ẏἶ  

 35 ̊ʤ   35 ̊ʤ  

ἶК ˲К  20 
74 8 37 25 91 2 59 50 

(2)  (1)  (2)  (0)  (0)  (0)  (0)  (0)  

ᶮ Ẏἶ 40 
213 8 61 40 496 16 215 147 

(3)  (1)  (2)  (2)  (7)  (3)  (7)  (7)  

Џ Ẏἶ 7 
11 0 2 2 18 0 5 5 

(1)  (0)  (1)  (1)  (5)  (0)  (5)  (5)  

Ẏἶ 10 
27 0 5 1 23 0 12 6 

(0)  (0)  (0)  (0)  (0)  (0)  (0)  (0)  

ẎἶВֿѫ ˲ 1 
52 3 8 2 135 28 42 10 

(1)  (0)  (0)  (0)  (2)  (0)  (0)  (0)  

˲ Џ  25 
80 1 14 0 88 0 12 0 

(2)  (0)  (1)  (0)  (1)  (0)  (0)  (0)  

 3 
3 0 0 0 13 0 0 0 

(0)  (0)  (0)  (0)  (0)  (0)  (0)  (0)  

Ẇᶮ  3 
3 2 0 0 6 6 0 0 

(0)  (0)  (0)  (0)  (0)  (0)  (0)  (0)  

Ǥǵ̀ 0 
0 0 0 0 0 0 0 0 

(0)  (0)  (0)  (0)  (0)  (0)  (0)  (0)  

 109 
463 22 127 70 870 52 345 218 

(9)  (2)  (6)  (3)  (15)  (3)  (12)  (12)  

Ӣѝ 

2015₴↓ 

 

֞Њ˲  ├Ȁ˲  

 
Ẇᶮ˲ 

 
Ẏἶ  

 
Ẇᶮ˲ 

 
Ẏἶ  

 35 ̊ʤ   35 ̊ʤ  

ἶК ˲К  10 
94 1 13 6 236 1 51 21 

(4)   (0)   (3)   (0)   

ᶮ Ẏἶ 33 
91  19 26 556  437 385 

(2)   (1)  (1)  (2)    (0)  

Џ Ẏἶ 5 
22  4 4 26  5 3 

        

Ẏἶ 13 
44  21 18 101  24 29 

    (0)     
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ẎἶВֿѫ ˲ 3 
36  7  92  6  

        

˲ Џ  21 
31  5  33  8  

  (2)     (2)   

 11 
22  1  48  1  

        

Ẇᶮ  8 
18 10 2  63 57 1  

  (1)     (7)   

Ǥǵ̀ 0 
        

        

 104 
358 11 72 54 1155 58 533 438 

(6)  (0)  (4)  (1)  (5)  (0)  (9)  (0)  

Ħὕ Ḹף  

¶Вֿѫ ɵВֿ ҲǓ ᾽ǞǦɕɫȶȥȭɆ  
ɕɫȶȥȭɆ׀ ʺǱ  ɕɫȶȥȭɆ  ɕɫȶȥȭɆǵ  

ẉ ῁ ɵ ǲǑǘȒ ἧⱦ ǵ

ǯɜȭɫѰⱣ 

ἶ Ҟ  

Ḩ S  
2012₴↓ 28₴↓ 

ֻ ș ǠȒ ǫǵ ⱲɕɧȸɜCOREƲק ɕɧȸɜ SOLƲ ʝṢ HW ǲǑ

ǘȒ ἧⱦ ǵֺ ǯ ˛̸ ǵ Ʋⱦ ɠɅɩƲЋ ἧⱦ ѰⱣ

ǲȏȑƲ ǵὑ₡ ǵǦȈǵḨ ș ǯǠȒƳ 

ẉ ˍɧȢȾɵ ɪɶȾǵ ֻ ȵȷ

Ʉɞǵ ǯЋ ⱨ ר  

ἶ Ҟ  

Ḩ A  
2013₴↓ 28₴↓ 

᷂ʣǲǑǋǭẉ ɵẉ ˍḌɧȢȾǯɇɁɕɧɶ ɪɶȾșѫ ǠȒ ֻḌȠȭ

Ʉȡɔȹɱȳ ȵȷɄɞș Ʋ ǲ ǜȓǦȠȭɄȡɔȹɱȳǵ ǲК᷀

ǠȒẉ ˍ ș ǞƲ ǯ ǵ ș֯ ǯǠȒ ȠɩȲɨȸɞș

ǠȒƳ 

ẉ ɧȢȾǯӓἶ ɠɅɩș ֻǞǦ

ȦȠɫȼɩ Ϸֿӓǲ ǠȒϼᾚ  

ἶ Ҟ  

Ḩ S  
2013₴↓ 29₴↓ 

ȠȶȠḢǵʺ ǱẎ ǵ ǒȐǵ ȓș ǠȒǦȈǲᶮК ᷂ ǲẉ

ǵɧɜɱɧȢȾɶș ǞƲ ǠȒƳ♬ȐȓǦȦȠɫȼɩǵ ș ̏ǯǞ

ǭƲẉ ѝֿ ֿӓӓἶ ȢɱɎɶȷɠɅɩș ǞƲ ȋ˲ ȦȠɫȼ

ɩǵ Ϸ ɵ᷂ ɵ ǵȦȠɫȼɩѝ⁹ǵП ɅɶȽɗɶȷș ǠȒƳ 

GNSS֚ ᾑֵͬș ǋǦЋ᷂ ₡ Ǔ

ǖ Ǟǋὂὐ ἶ 

ἶ ὂὐ ἶ

Ỗ  

ὂὐ ἶ ◐ ɕ

ɫȮɧɞ 

2014₴↓ 28₴↓ 

GNSS ǵ Ǯǵ֚ᾑֵͬș֞ͬǞƲЋẏΒḌ ǲȏǪǭ ǯ ǞǦ ↓

ȋƲ ↓ǵ ὑș Ǎ ș ǠȒƳᾓ ǲ ᾛḌ Ǳǰș ǋǦ₡

Ǔ ♅ǮǔƲ Ǯ ҲɵẀҲǠȒ ȋְ Ǳǰǵ ǲ☻ ǫƳ 

ȵɈ ḢǲǑǘȒḨ ǯ ⱦ

ș ǠȒ ɵӓἶɵ ǵ  

ἶ Ҟ  

Ḩ A  
2014₴↓ 28₴↓ 

ȵɈ ḢǲǑǘȒḨ ǯ ǵ ǵ ș ǞƲ Ʋ Ʋӓἶș

ᾐ ǯǠȒ ǵВֿǲȏȒ ș ǋƲ ΙɠɅɩǲȏǪǭǤǵ ֗

Ǻ ǵ ș ǲס ǠȒǚǯș ǠƳ 

ș ǠȒɜȢȭɫɕɧȷȿɁȭǲ

͜Ȓ  
ṑ Ỗ  2014₴↓ 28₴↓(˔ὑ)  

ˬ Ẏǵ Ƽ ʸƽƼ ʸƽș ǋƲ ᶥק ǮɜȢȭɫɕɧȷȿɁ

ȭȷǵ ֝ș ǍƳ ֝ǞǦ șѝ ǞƲ ק ǲǑǘȒɜȢȭɫɕɧȷȿɁȭȷ

ǵ Ὥ↓ѝ⁹șɜɁɒɱȮǠȒǯǯȉǲƲǤǵ ș ȐǒǲǠȒƳ 

ǔῬ╛ ʣȦɋɩȬɶɓȟɶɞǵ  

ǯǵВֿ

֗ǺNEDOɕɫȶȥȭ

ɆƼ ʫ̈ ȦɋɩȬ

ɶ ƽ 

2013₴↓ǒȐ ʴ 

2011₴ 12 Ʋ ῎⁸ӵẉ ǲʫ ǮѧȈǭǵ ǔῬ╛ ʣȦɋɩȬɶɓȟɶɞǵɏȢɫ

ɁɆȷɄɶȵɥɱǓ ǜȓǦƳ ҘǯẐ ϽǵɍȢɔɨɁɇǮǉȒƳǚǵ♥ƲȏȑẎ

ǔǱὕ ș ǞƲ ̝ Ʋ Ⱥɋȱɱ ǵ ǯЋǖ Ǟǋӭ ╛Ɇɧȷ

ș ǞƲ ǵ ǲρǏǭǋȒƳ 

Ħὕ Ḹף   
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¶Вֿѫ ɵВֿ ǲȏȒ ǠȀǔ  
2014₴↓ ֻ ḢǲǑǘȒ ɵ ⅝ǛȆὕ Ỗ ҵ ǲǫǋǭ ǀ ṑ Ʋ ˬ Ẏἶǁ 

2014₴ 7 11 ǲǒǘǭ ѦῬק ǵ ֻ ḢǲǑǘȒ ɵ ⅝ǛȆǲǫǋǭ ș ǋȅǞǦƳ ǲǑǋǭǶƲ ₴ ǿǵ◙ Ǔ ꜠ǜȓǭǋȒɜȢȭɫɕɧ

ȷȿɁȭǲǫǋǭȉ ș ǋȅǞǦƳPRESS RELEASE2015/04/23  

ẃἳǵ К ʣǵ ȋ Ƕ ǯֿ ǞƲẎ ɵ ǲǶ Ṷ̌ǖƲ Ǔ▀ǖǱȒǚǯș ˔Ḹǵ ↓ׄʣǲ ♅ 

ẃἳǵ К ʣǵ ȋ ѝ⁹ɅɶȽșƲ ɵ ḹ ǒȐȱɱɒɣɶȽɵȵɝɣɪɶȵɥɱș ǋǭ ǞƲ ǵ ǋ ῚḢǮȆȐȓȒẎ ɵᾛ Ħ1 ǵק

Ǳ ẀӓǓƲ ʣẎ ǲ ȐǕșʦǏȒǚǯșʫ ǮѧȈǭ ȐǒǲǞȅǞǦƳ ǶƲPRESS RELEASE2015/05/21 ֗Ǻ Scientific Reports ǲ Ƴ 

ɕɧȸɜǵ Ǟǋ ǟ Ȉ ș  ֻֿ Ȯɩɶɕǵ  ǀ ֻ ἶ ǁ 

ἶ ɵ ֻ ἶ Ή ᶽΉ⁸ Ι Њ∆◑ ǮǶƲẎḌɖɨȩɩ LHD ǲǑǋǭ ǞǦƼ қ ̟ ƽșƲ ᶮǵɆȩɜȭ ȾɔɪɁɆ

III - D ǲꜘ ǞƲ Ǟǋɕɧȸɜǵ ǟ Ȉ ș ǠȒǯǋǍẎǔǱ șʣǙȅǞǦƳ ǶƲPRESS RELEASE2015/11/5 ֗Ǻ Scientific Reports ǲ Ƴ 

ɔɧɱɇѧǵ ┴ ǲˉ″Ẏἶǵ Ǔ ǵὄЋרș   ǀTOSHIBAǁ 

ˉ″Ẏἶꜘ Ҙἶ ǵК ἱ р ǶƲ2013₴ǒȐ ╛̝ ǯВֿǮƲ ǵ ș ẎӓǞƲǒǫ șὄЋǲ ǮǔȒ ̬ ș ὑǠȒ Ι ș

ǞǭǔȅǞǦƳ ǶƲ ЃῬ ǵ Ῥ Ɍ Ҙ ǲ┴ ǜȓƲ2015₴ 3 ǲ ș ỒǞǦ ɔɧɱɇѧǵ 2,000kWǵ 2Ḩǲ ǜȓȅǞǦƳȅǦƲὙК ὕ

ȋ ȉֿ ǲὕ ǞƲ Вֿ Ǯ ǞǦ Ι ǵ˔ ↓ǵ ǲ ҚǠȒǯǯȉǲƲ ǲᾍǠȒᾯ ǵὄЋרș ǞȅǞǦƳ ǶƲPRESS 

RELEASE2015/11/13 ǲ Ƴ 

ɕɧȸɜǵ ɟȩɉȸɞș  ǵ˔ ǯ ֻɕɧȸɜǵѰⱣǿ ǀ ֻ ἶ ǁ 

ֻ ἶ ǵ˝   р Ȑǵ ȮɩɶɕǶƲ ֻ ἶ ǵ LHDǮ ǞǦ ȢȨɱɑɶɞɕɫɶɔǯᴀǷȓȒ ̬ ᶅǯ ȹɱȳɶș ǋǭƲɕɧȸɜʴǲ

Ǳ ȐǕǓ ǠȒ Ǟǋ ș ǞȅǞǦƳ 

 ȅǦƲˉ″Ẏἶꜘ Ҙἶ ǵ̗   Ȑǵ ȮɩɶɕǯǵВֿ ǲȏȑƲǤǵɟȩɉȸɞș ǞȅǞǦƳ ǶƲPRESS RELEASE2015/12/9 ֗Ǻ Physical Review 

Letters ǲ Ƴ 

Ħὕ Ḹף  

¶ ѝ ᾽ǿǵ֝ ẎḌɕɫȶȥȭɆǵ ɵ ᵣƲɋɁɆɭɶȭǵ   
ủ ₳ 12₴ȏȑƲ ҘȦɋɩȬɶǵ ҧѫ șᶫȒǦȈƲ► șʺ̱ǲ›ἶ Ʋ › Ʋ˲ ṑἶ ș ǞƲ һ ׀20 ǵ ̝ș ǨʣǙƲ ǞǭǋȒƳ

Ҙ Ƕ ֻ›ἶǱǵǮǋȔǋȔǱѝ ǵ ǓӲҘǞǭẎǔǱ ș ǙǭǋȒƳ2015₴↓ ᷀Ʋ ҘȦɋɩȬɶǵ ѫ ș͝ ǠȀǖƲNEDOƲJICA ǵẎǔǱɕɫȶȥȭɆǿǫ

ǱǓǪǭǋȒƳ 

ủ 2012₴↓ȏȑƲП ֯ ȦɋɩȬɶѫ ǵẎ₦ׄʣș ǠǦȈƲ ʣǵ ҘƲẐ ϽƲ ҘƲ ҘǱǰș ֻ ǲ֝ȑ ȈȒ ǔῬ╛ȦɋɩȬɶɓȟɶɞǵ ș ỒǞǭǋȒƳǚ

ȓǲǶ Ǟǋ ǵ ǵǦȈƲЋᶮǵẎἶ Ʋ ̝ Ǳǰ ἶ Ǯ֝ȑ ȚǮǋȒƳȅǦǤ ǵ ǔῬ ̱ ǲ ǠȒ ȵȷɄɞƲẐ ϽƲק ǲ ρǠȒ ҘƲ

ʴǲ͜ ǠȒ ȵȷɄɞǵ șẎἶ ƲἶК ᾯƲ ǯВֿ ǞǭǋȒƳǚǵǦȈǲƲẎḌ ƲẎḌ ǵ ρǓВֿѫ ǯǞǭ ҧǲ̓ȖȓǭǋȒƳ 

ủ 2011₴↓ȏȑƲ ҧ Ẑ ș ǲὕ ǠȒǦȈǲƲȵɶɇș ǋǦȫɡȷɆ ș Ǧǲ ǞƲ ș ǋƲẐ ǵ ș ǪǦƳǤǵ Ʋ♫ ǵẐ ǵʝ ǱẀ

ҧ ǮǉȒ 16%șƲ19%ǲׄʣǠȒǚǯǲ ҚǞǦƳǚǵ ǶƲᶮКƲᶮ ǵ ǲǫǱǓȑƲǤǵ Ƕ ǲȏȑʝ ǲЏ ǜȓǭǋȒƳǚȓǶƲNIMSȋ̀ǵẎἶ ǯǵВ

ֿ ǵ ǮǉȒƳ 

ủ 2014₴Ɍɶɗɩ ἶ ș֞ ǞǦẏ ᾶẎἶ֦׀ șʴⱲǲ ʫ̈ɏɭɶɅɎȢȷǵҍ ș ǞǦGaN ȱɱȻɶȵȠɞǓ ǜȓǭǋȒ 2015₴ 10 1 Ƴ

ǵὲ′Ƕ 2015₴ 11 27 ȏȑΉ˲̝ᴣǯǞǭ ȱɱȻɶȵȠɞǲ֓ ǞǭǋȒƳȱɱȻɶȵȠɞǓʴⱲǯǱǪǭ ǞǦ ǓƲ ἶ Ƽ ȦɋɩȬɶ ̝ǵὕ ǲ ǠȒ ʫ

̈ӭᾚ̱ ƽɕɫȶȥȭɆǲ ǜȓƲ2016₴↓ȏȑ ʫ̈ɏɭɶɅɎȢȷǵҍ ș ǞǦẎḌɕɫȶȥȭɆǓỒҲǠȒǚǯǯǱǪǦ 2016₴ 3 16 Ƴὲ′Ƕ ɕɫȶ

ȥȭɆǵʴ ɟɱɎɶǯǞǭƲ ɵȵɝɣɪɶȵɥɱș ǞǦḨ Ḩ ǵζ ǒȐ ǵ ǲὫʦǠȒǚǯǯǱǪǦƳ 
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ủ 2009₴↓ȅǮǲὕ ǞǦ ἶ ǲȏȒɕɫȶȥȭɆșẤ ǲ ǜȓǦᶮ Вֿ ̱ѰșɗɶȷǲƲ ȵɈ ǵ ṑǵВ ǵǦȈǵ ǵᶮКẆǵɋɁɆɭɶȭ

ș▌ӓǞƲ2014₴↓ǒȐ ỒǜȓǦḨ AǲȏȒ ȵɈ ǵ Ʋᶮ ̝ș ǟǭƲ ȵɈ ǵ ⱦ ǯ ǲ ȖȒ ǲḨǋǦВ ș ȈǭǋȒƳ 

ủ ᷂ ǵ˔ ǯǞǭ SPRINTARSSpectral Radiation - Transport Model for Aerosol Species ǲȏȒЋ ȦȠɫȼɩȵɝɣɪɶȵɥɱɅɶȽɗɶȷƲSPRINTARSǲȏȒẎ ȦȠɫȼɩ

˔ ș ǵəɶɞɘɶȶ ǮЏ ǞǭǋȒƳẎ ᶦǵⱨ ἧ (PM2.5)ǵ ǲᾍǠȒ ̝ ↓ǵׄʣǒȐ SPRINTARSǿǵȠȭȹȷ̏ Ǔ 2012₴↓̊ Ʋ₴ 10ʠ̏ǒȐ

500ʠ̏ ǖǲṔқǞǭǋȒƳ 

ủ ȠȶȠḢǵẎ ɵ ṑǲ ȖȒẎḌ ɕɫȶȥȭɆƼ᷂ ӓǯל Ǳ ᾽Ǔ ȠȶȠḢǵ ɵẎ ṑǲ֗ȃǠ◙ ǵ ƽșὕ ǞǭǋȒƳ ǲǶ᷂ ṑҘἶ

ǯ ȠȶȠ Ẏ ṑ ȹɱȽɶǵǠȀǭǵ ᴣǓ֓ ǞƲ șὕ ǞǭǋȒƳǱǑƲ ǵὕ ǲ ǒǢǱǋ ѝ ǵ Ẇᾐ ὤƲ ₴ 3 șὖᴣ׀4 ǯǞǭ Ǟǭǋ

ȒƳȅǦƲꜘ Ҙἶ ǵЋᶮВֿѫ șʴⱲǯǞǦВֿ ȋ ̝ ǲȏȒᶮКВֿ ș ǟǭƲ ǵ ǞǭǋȒƳ 

ủ 2012₴↓ǒȐ ỒǞǦ ȠȭɄȡɔȹɱȳǵ ֻ ǲȏȒЋ ɵȦȠɫȼɩ ֻ ɅɶȽɗɶȷș ǞƲNASA, JPLƲ ᶮКẆǵ ǲ ⁹ǞƲ ΒẀҲᵂ ǵ Ʋ

ӓ˔ ɠɅɩǵ ǯ ǲ☻ ǭȐȓǭǋȒƳ ǵɕɫȶȥȭɆǿ ᾽ǞƲ ǵ ᴣǓ ɕɫȶȥȭɆǵВֿ șҵȈǭǋȒƳ 

ủ ̗ ɕɧȸɜˍ ȹɱȽɶǯǵ ƲǑȏǺǤǵḨ ǯǱȒ ɕɫȶȥȭɆ Ḩ S   2009₴↓ 2013₴↓ ǲǭˍ ǯˍ ǵ ֻ ș ǞǦƳѼ ǯǱȒɕɫȶȥ

ȭɆǒȐ╠ǔ ǋǧ ɵȵɝɣɪɶȵɥɱɵὕ ș ֻǞǦ e- Scienceǵ ș ǞƲˍ ὕ ǵҧ ӓȋ ↓șׄʣǞƲ ǦǱ Ḣș ǞǭǋȒƳ ǲƲˍ ǓɟȻȷȯɶɩ

ǵȆǱȐǡƲɕɧȸɜ ȷȯɶɩǯֿ ↓ǵ⁄ Ǳ ș̸ȑʣǙȒǚǯǓƲ ֻ ἶ ǯǵВֿ ǲȏǪǭẎḌɖɨȩɩ LHD ǲǭ ǜȓƲPhys. Rev. Lett

ǲ ǜȓȒ(2011)ǱǰƲɕɧȸɜˍ ǯ ǲ ȖȒƲ ǲ 20₴ ǵ ǮǉȒ ᾯ ǵ ǲǫǱǓȒ ș♬ǭǋȒƳ ǮǶƲ̬ ș ǟǦ ◐ҘǲȏȒ ǿǵ◙ ș

֝ȑЊȓƲ̬ ˍ ǵ ș ǞǦƳǚǵ ǲȏǪǭƲ♫ ǵ ș Ǐǭқ Ǔ ˍ ǲ◙ șʦǏ ș ǟȒǯǋǍ ǦǱ ϑș ȆїǞǦƳ ǲƲ˧˛▌

ɕɧȸɜˍ ǵ ꜠ș ᴸǞƲὕ ǲȏȑ͈ ǞǦ ș Sci. Rep. ǲї ǠȒ(2016) Ʋ ѝ ǵ ᾽ǲὫʦǞǭǋȒƳ 

ủ ꜘ Ҙἶ ǵɟɱɎɶǓʺҘǯǱǪǭǋȒ ɕɧȸɜ ȹɱȽɶǓ ǠȒƼ ₳ ɕɧȸɜЋᶮВֿ ɋɁɆɭɶȭ ƽ ̈  ˉẎ ș ǞǭǋȒƳ

ǮǶʫ ǲɆɁɕɪɗɩǲǉȒ ǵɕɧȸɜ ˍ ƲϽƲ ǵ ѝ șƼ ₳ ƽǵ ꜠ǵȉǯ ֻǞɕɧȸɜἶǲǑǘȒ ǵ ǱȒᶮ Ϯ̬רǯ ˕Ҙș▌ӓƲɕɧ

ȸɜʢѝ ѝ ǵ ֻǲȏȒ ἶ Ḣșҍ ǠȒƳ ǯ ₳ ɕɧȸɜǵƼἶ ƽș ǠȒƳ Ƕἶ̝ǲⅎǖ ǜȓƲ ἶ̝ Ḣ ֗Ǻɕɧȸɜ ֻἶ̝ǲǑǋǭ

Ƽ ₳ ɕɧȸɜƽǵȹɁȵɥɱǓƲǤȓǥȓ 2013₴ǵѝ ̝֗Ǻ₴̝ȏȑ ǜȓȒǱǰȱɝɣɉɄȡɶǵ șǍǘƲ ᷀ȉ Ǳ ҲǓ ǘȐȓǭǋȒƳֿ ǶƲ ἶ ̝

ǲȏȒɜȷȽɶɕɧɱ 2014ǵ 27ǲ ǜȓȒǯǯȉǲƲ ἶ ὑǵɫɶɇɜɁɕ 2014ǵϮϼ↓ǵ ǋ ǲ ǜȓǭǋȒƳ ˗ ὕ ǲȏǪǭˉẎǲɕɧȸ

ɜ ἶǵᶮ Ǔ◐ ǜȓˉẎǵᾓ ǵʝǫƼʫ ǵ ș ǠȒẎἶƽǵὕ Ǔ ♅ǜȓȒƳ 

ủ 2009₴↓ǲQUEST ǵ 1 2008₴↓ 2009₴↓ ǵ ǮǉȒ ɕɧȸɜǵὑ₡ӓǲⱳ ǵ ᾚ ҲǲȏȒɕɧȸɜ 10kAƲ1 ǲ ҚǞƲ 2 2010₴↓

2014₴↓ ǲЊǪǭὑ₡ ǲ ǞǭǶȾȢɎɶȽ ̬Ǯ 40 Ʋ ȠȷɘȭɆ ɕɧȸɜǵ 10ѝ ̊ʣǵ ǲǖȑ Ǟ ҚǞǭǋȒƳȅǦƲ ӓǲ ǞǭǶȨɶɝɁȭқ ș ǋ

ǭ ǮǶǉȒȉǵǵὑ₡ ǵ ǮǉȒ 100kAǵ ǲ ҚǞǦƳ ᾚ ҲǮȉ 54kA ș 1 ͪ ǞƲ Ǯ 66 kA ǵ ǲ ҚǞǦƳǚǵ Ʋ ֻҘἶ ǯǵ ǲȏ

ȑɕɧȸɜѰⱣ ǵ ƲɕɧȸɜᾍׄṢǵ ט ǵר Ǔ ȖȓǦƳ2010₴↓ 2011₴↓Ǯ ꜠ ǓὈ˓ǞǭǋȒ ṢǲǫǋǭǶ ἶ Ҟ Ḩ S Ǯǵ ̸

Ǔ 2012₴↓ǒȐ ỒǜȓƲὕ ǵ ֻ ̏ǲ ǋ Ǯǵɕɧȸɜ Ṣ ˛̸ ǯὑ₡ ǵὕ Ǔ 2014₴↓ȏȑ ỒǜȓǦƳ2015₴↓ǲǶƲṢ 200↓Ǯǵ ǲ ҚȒ

Ʋ ἧⱦ ǲ Ǟǭ ǦǱ Ǔ♬ȐȓǭǋȒƳ 

Ħὕ Ḹף  
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¶ ѝ ǵ ȱɝɣɉɄȡǵ ǵ֚  
Вֿ ᵣỖᴣ̝ КǑȏǺ ẆֻֿƲ₴ 1ᶥ ǶƲἶẆ ƲἶК׀9 Ẇ ƲἶК׀2 К Ǯ׀8 ǜȓƲỖᴣ ἶẆ Ǔ̝ ș ǞƲ ǯǞǭǵ ҲʱǺǲ

ǯǞǭǵ Ҳǲ ǠȒ ɵ Ḹ˧ Ʋ֗Ǻ ǲ ǜȓǦВֿѫ ɵВֿ ǵᾃ ǵ ș ǍƳꜘ ҘἶВֿ Вֿѫ ɵВֿ Ỗᴣ̝ КǑȏǺ ẆֻֿƲ₴ 1ᶥ Ƕ

ἶẆỖᴣ ƲἶКỖᴣ׀6 Ǯ׀7 ǜȓƲỖᴣ ἶẆ Ǔ̝ ș ǠȒƳ̝ ̊ẆǮȉɟɶɩ̝ ș₴ǲ ᶥ ↓ ǋƲ ɵ Ḹ˧ ș ǪǭǋȒƳꜘ ҘἶВֿ Вֿѫ ɵВ

ֿ Ỗᴣ̝ǮǶЏҹ ǵ̸ Ʋ ǵᾃ Ʋ ǵ ǵȆǱȐǡƲВֿѫ ɵВֿ ǲ ǠȒ₦ⅎǋ ˧ Ǔ ȖȓƲВֿѫ ɵВֿ ǵὕ ̱Ѱǲ֚ ǜȓȒƳǜȐǲǔȈ ǒǖἶ

ѝ ǵ ˧ ș ǍǦȈǲƲ3ǫǵᾐ ̝ ȦɋɩȬɶҘἶƲ᷂ ṑҘἶƲ ֻҘἶ Ǔ ǜȓǭǋȒƳ 

2012₴↓ǲǶ ǯǞǭǵẆ ͔șὕ ǞƲ ἶ̝ș̈ ǠȒ ͔Ỗᴣ֗ǺẆᶮ˲șדȇ ͔Ỗᴣǵ ͔֗Ǻ ș̦ǋƲǚȓȐǲḨǬǔȠȭȵɥɱɕɧɱș̸ ǞǦƳȠȭȵɥɱɕɧ

ɱș˹♥ǵ Вֿѫ ɵВֿ Ҳǲ֚ ǜǢǭǋǖƳ2013₴↓ǶƲ ʴ ͔Ǔὕ ǜȓǤǵ Ʋꜘ Ҙἶ Ƕ A ͔ǮǉǪǦƳ2015₴↓ǶƲВֿѫ Вֿ ǵ ͔

Ǔὕ ǜȓǤǵ Ʋꜘ Ҙἶ Ƕ A ͔ǮǉǪǦƳ 

ʴ ͔ ǵɓȧɫɶȠɁɕǯǞǭὕ ǞǦᶮ ӓǵ᾽ ȋ ǲ ǠȒ֝ȑ ȆǓ ͔ǜȓǭǋȒƳȅǦƲȠȤɆɨɶȿǲ ǠȒ֝ȑ ȆȉדȈǭ˹♥ȉ ɵ▌ӓș ǍƳȅǦƲ♥

ǠȒȏǍǲƲ ὑǲ̢Ǎ ˗ ǿǵᾍꜘș ỒǞǭǋȒƳ 

ֳᶫǵ ȑƲВֿ ǿǵȠɱȯɶɆș ǪǭǑȑƲᶥ Ƕ ̏ǮƲǤǵǍǨ ǓВֿѫ Ǔ ȱɝɣɉɄȡɶǲ ǞǭǋȒǯǵɛȶɄȡɔǱᶥ ș♬ǦƳ ȱɝ

ɣɉɄȡɶǵ◐ Ʋ Ʋ˔ Ǔ̓ǏȒǲ ǞǭǶ ̊ʣǵ Ǔ♬ȐȓǭǋǦƳȅǦƲЕ̱ ǲǶƲ ї Ʋ᷂ ǵꜘҘ șḨ ǯǞǦ ȮɩɶɕǵɋɁɆɭɶȭӓƲ

ǵ ᶅǵѫ ǲȏȒ ƲɕɫȶȥȭɆǵ ǨʣǙƲ ̝ὕ ǲȏȒ ϼ ǵ ǵ˧ Ʋ˔ ǵ ♬ ǲ☻ ǪǭǋȒ ǵ ș♬ȒǚǯǓǮǔǦƳ 

Ħὕ Ḹף   

 

Вֿ ǿǵȠɱȯɶɆǲȏȒ ̝ǯ Ҳǿǵ֚

2015₴ 2 ὕ ȠɱȯɶɆȏȑ  




























































































































