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ǀ ǵɛȢɱɆǁ 

ɵ ѝǵ ș Ѩ ǲ Ǳǋ˲ǵḹֻƲ ẌǲǼǘȒǚǯǓ⃰ șׄʣǜǢȒ

ǚǯǓѝǒȑȅǞǦƳ 

ɵȠɉɟȋȰɶɞǵ ȨȽȭ ǵẉǋ˲ǵḹֻȉƲ ẌǲǼǘȒǚǯǓ⃰

șׄʣǜǢȒǚǯǓѝǒȑȅǞǦƳ 

 

ǀ ǁ 

ⅎῬẎἶẎἶ ֻ ἶ ǵ Жр ǯ ἶ ̝ǵ ἧ

ѩ ᴣǯǵ ȮɩɶɕǶƲ ₡Ƕʥ ꜘ ǱȉǵǯǜȓȒ ẌǓ⃰ ǲǫǱ

ǓȒ ̏ș ȐǒǲǞȅǞǦƳ ǵ Ʋ ǫǵȽȢɕǵ˲ǮƲ Ẍǵ ↓

ǓẉǋȂǰ⃰ Ǔ ǋǚǯǓѝǒȑȅǞǦƳʝǫǶƲ ѝǵ̱ ș Ѩ ǲ Ǳǋ

ϊׄǵ˲ǮƲɜȢɱɇɓɩɋȷǵ ǋ˲ǯ ȖȓȅǠƳȉǍʝǫǶƲȠɉɟȋȰɶɞ

ǵ ǵẉǋ˲ǮǞǦƳ 

 

2010 ₴ǲɍɶɎɶɇẎἶǵ ȿɶɞǓƲ˲ Ƕ₳᷈ǠȒǯ ǔǭǋȒ ǵ

Ƕ ẌǲǼǘǪǭǋȒǯ Science ǲ ǞǭǋȅǠƳȅǦƲ˲ Ǔ ẌǲǼ

ǘǪǭǋȒ Ƕ⃰ Ǔ ǱȖȓȒǚǯȉḸףǞǭǋȅǠƳǚǵȏǍǲ ⅛ ǵẉ

ǖșӸȈȒ ẌǓ⃰ ș ǴȒǯǋǍǵǶƲ ǞǭǋȒȏǍǲ ǏȅǠƳǚǵ

ǮǶƲ ẌǓ⃰ ș ȈȒḹֻǯ ǴȒḹֻǓǉȒƲǯ ǏȅǞǦƳǤǞǭƲ

ẌǓ⃰ ș ȈȒ ̏ǯǞǭƲɜȢɱɇɓɩɋȷǵϊׄǓ ǋǚǯǯƲȠɉɟ

ȋȰɶɞǵ ǓẉǋǚǯƲǯǋǍ ǫǵȉǵǓǉȒǯ˔ ǞȅǞǦƳǚǵ˔ ș

ǠȒǦȈƲ ǫǵ ș ǋȅǞǦƳ 

ʝǵ ǮǶƲ ˲ ˲ 800 ˲șᾍ ǲȢɱȽɶɋɁɆ ș ǋȅǞǦƳ

ǚǵ ǵ Ʋ ǫǵȽȢɕǵ˲ǓƲ Ẍǵ ↓ǓẉǋȂǰ⃰ Ǔ ǋǚǯǓ

ѝǒȑȅǞǦƳʝǫǶƲ ѝǵ̱ ș Ѩ ǲ Ǳǋϊׄǵ˲ǮƲɜȢɱɇɓɩɋȷ

ǵ ǋ˲ǯ ȖȓȅǠƳȉǍʝǫǶƲȠɉɟȋȰɶɞǵ ǵẉǋ˲ǮǞǦƳ 

˘ǵ ǮǶƲȠɉɟȋȰɶɞǲ ǠȒКὦǵ ẌǓ⃰ ș ȈȒǯǋǍ֯

ǲǫǋǭȏȑר Ȇ ȚǮ ǠȒǦȈǲƲ Ẍǵ ↓ǯ⃰ ǵ ↓ș ᵂǠ

ȒѼǲƲȠɉɟǵȫɡɧȭȽɶ ǵᾜặǵȢɧȷɆș ǠȒǯǋǍὕ ̸ș ǋ

ȅǞǦƳʝ ǲЊǪǦ ḸǓƲǤǵ˲Ǔ ǬǒǳǍǨǲǤǵ♥ǵ ǲ◙ ǠȒ

șɕɧȢɝɱȮǯᴀǺȅǠƳⱲ ἶǮǶǚǵ șὕ ̸ǲȏǖ ǋȅǠƳ ᵂ

ǵКὦǯǶ ͜ǵǱǋȢɧȷɆǓ ǬǒǳǍǨǲƲ Ẍǵ șדǋїǞǭ ᵂǲ

ǏȒǯǔǲ◙ ǠȒǯ ǏȐȓȅǠƳὕ ǵ ƲȠɉɟ ǵȢɧȷɆș ǭǒȐ

ǏǭȉȐǪǦḹֻƲ Ẍǵ ↓ǯ⃰ ǲ ǵ Ǔ ȐȓȅǞǦƳ 

ǵ ǶƲ Ẍș ǞȆƲ ҧǲ ǮǔȒ ̏ș ȐǒǲǞǦȉǵǮǠƳ
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ǀ ǁ 

 

 Ǽǯ ǓǫǖǯⱲǚǚǲǉȐǡǵ ǮǉǪǦȑƲ ǵѼǵǚǯǯǶ ͜ǵǱǋǚ

ǯș ǞǭǋǦȑƲǯǋǪǦǚǯǶǧȓǮȉ ǞǭǋȒǚǯǮǠƳǚǵȏǍǱ

Ƕ Ẍǯ ȖȓȅǠƳȷɜɶɆɓȧɱșȉǨǋǦ ǒȐƲ₳᷈ǠȒǯ ǔǭǋ

Ȓ ǵ Ƕ˲Ƕ ẌǲǼǘǪǭǋȒǚǯșɍɶɎɶɇẎἶǵ ȿɶɞ

Ǔ 2010 ₴ǲ Science ǲ ǞƲẎǔǱ ș ǺȅǞǦƳֿȿɶɞǶƲ˲Ǔ

ẌǲǼǘǪǭǋȒ Ƕ⃰ Ǔ ǱȖȓȒǚǯȉḸףǞǭǋȅǠƳ 

 ǞǒǞƲ ẌǓʥ ꜘǱȉǵǮǉȒǯǶ ǏǲǖǋȉǵǮǠƳǚǵȏǍǲ ⅛

ǵẉǖșӸȈȒ ẌǓ⃰ ș ǴȒǯǋǍǵǶƲ ǞǭǋȒȏǍǲǑȉȖȓȅ

ǠƳǚǵȏǍǲ ǏȒ ǲǶƲ˲Ǔ ẌǲǼǘǪǭǋȒǯǔǶƲ ǵ Ҳ

ș Ǎ ǵ ḢǓ ҲǞǭǋȒǚǯǓ ǋǧǜȓǭǋȒǯǋǍ ǓǉȑȅǠƳ

Ẍǵ ǲϐǖ ǵ ̬ǯƲ ѝǵ șדǋїǞǦȑƲᾓ ǵ ș ǭȒǯǔǲ

ҲǠȒ ǵ ̬ǯǶ ǓẎǔǋǵǮǠƳǠȒǯƲ ẌǶ ǱƲ ǵǱǋȉǵװ

ǯ ǏȒȏȑǶƲ ̏ǲȏǪǭǶ⃰ ș ȈȒǚǯǵǮǔȒȉǵǯ ǏȒ ǓȏǋǮ

ǞȎǍƳү▌șҟҘǞǦȑƲ șǍȅǖȱɱɆɫɶɩǞǦȑǯǋǍȏǍǲƲ☻ǲǦ

ǫ ǵ ǶƲǤȓșǍȅǖȋȒǚǯǶȇǡǒǞǋȉǵǮǠƳ ẌȉֿǟǮƲ

ǍȅǖȋȓȓǷ⃰ ǵׄʣǲ☻ ǫʝ ǮƲǍȅǖȋȒ ̏Ǔ ȐȓǭǋȒǵǒȉ

ȓȅǢȚƳ 

 ǚǵ ǮǶƲɜȢɱɇɓɩɋȷǯȠɉɟȋȰɶɞǵ ȨȽȭ șƲ

ẌǓ⃰ ș ȈȒ ̏ǯ ǏȅǞǦƳ ẌǶ ǵ ҲǮǠǓƲ˲ ǵ ǲ

Ƕ ǵ ҲșǜȐǲ ǋɪɗɩǒȐɠɉȽɶǞǭȱɱɆɫɶɩǠȒϐǔǓǉ

ȑƲɟȽ ǯᴀǷȓǭǋȅǠƳɜȢɱɇɓɩɋȷǵϊׄǵ ǋ˲ǶɟȽ ǵ

Ǔ ǋǯǋǏȅǠƳȅǦƲȨȽȭǵ˲ǶƲ ѝǵẺǔǱȠɉɟȋȰɶɞǵ ḹ˲ ǯ

ʣǮּה ș ǞȚǧȑǠȒǚǯǓ ȐȓǭǑȑƲ Ẍǵ ˲ǮǉȒǯ ǏȐȓ

ȅǠƳ 

 

ǀ ǵКὦǁ 

 ǚǵ ǶƲ ǫǵ ǒȐǱǪǭǋȅǠƳ 

ǮǶƲ800 ˲ǵ ˲ ӭ ǶặרǮƲ₴ Ƕ 20 ǒȐ 59 ǮǞǦ șᾍ

ǲȢɱȽɶɋɁɆǮ ș ǋȅǞǦƳ Ẍǵ ↓Ʋ⃰ ƲɜȢɱɇɓɩɋȷ



ǵ ↓ƲȠɉɟȋȰɶɞǲǰǵ ↓Ǒ ș ȋǞǭǋȒǒ ȨȽȭ ș ᵂǞȅ

ǞǦƳǤǵ ƲɜȢɱɇɓɩɋȷǉȒǋǶȨȽȭ ǵẉǋ˲ǮǶƲ Ẍǵ ↓

ǓẉǋȂǰ⃰ Ǔ ǋǚǯǓѝǒȑȅǞǦƳ ẌǯǋǍǯἧ͑ȋ ₴ǲ ǵȉ

ǵǯדȖȓǓǨǮǠǓƲ₦ⅎǋ₴ ῁ǮǚǵȏǍǱ ǓǏȐȓǦǚǯǶ װ ǋǚ

ǯǮǠƳȅǦƲ Ẍǵ ↓Ǔ ǋȂǰ⃰ Ƕ̭ǖǱȑǓǨǮǉȒǯǋǍ

ǓẉǋʴǮƲ Ẍǵ ↓Ǔ ǋȂǰ⃰ Ǔ ǋǵǶǰǵȏǍǱ˲ǒș ȐǒǲǞ

Ǧ ȉ ǮǠƳ 

 ǮǶƲ ǲȨȽȭ ǲ șǉǭȅǞǦƳǚǨȐǵ Ǔ ֒ǵ ͈Ǔᾜ

ǱǖƲȏȑ Ǟǋ ǮǉȒǦȈǮǠƳ ǯ ǪǦ Ǯ ǠȒǦȈǲƲɕɧ

ȢɝɱȮ ̸ǯǋǍ ș ǋǦὕ ș ǋȅǞǦƳɕɧȢɝɱȮǯǶƲʝ ǲЊ

ǪǦ ḸǓƲǤǵ˲Ǔ ǬǒǳǍǨǲǤǵ♥ǵ ǲ◙ ǠȒ ǮǠƳⱲ ἶǮǶ

ǚǵ șὕ ̸ǲȏǖ ǋȅǠƳ ǮǶ Ẍǵ ↓ǯ⃰ ǵ ↓ș ᵂǠ

ȒѼǲƲȠɉɟǵȫɡɧȭȽɶ ǵᾜặǵȢɧȷɆș ǠȒǯǋǍὕ ̸ș ǋ

ȅǞǦƳֻ 104 ˲ǵ ˲ 55 ˲ǶặרǮƲ₴ Ƕ 22 ǒȐ 50 ǮǞǦ ǲ֓

қǞǭȉȐǋƲӭ ǵ֓қ ǲǶȢɧȷɆș ǞƲ ȑǵӭ ǲǶ Ǫ Ǳ ș

ǠȒὕ ș ǋȅǞǦƳǤǵ ƲȢɧȷɆș ǜȓǦ˲ǮǱǑǒǫȢɧȷɆ

ș ǭǋǦ Ǔ ǋḹֻƲ Ẍǵ ↓Ǔ ǋȂǰ⃰ Ǔ ǋǚǯǓѝǒȑȅǞ

ǦƳ ᵂǵКὦǯǶ ͜ǵǱǋȢɧȷɆǓ ǬǒǳǍǨǲƲ Ẍǵ șדǋїǞ

ǭ ᵂǲ ǏȒǯǔǲ◙ ǠȒǯ ǏȐȓȅǠƳɕɧȢɝɱȮ Ƕ ǵѴ

ǲȏǪǭїȋǠǖǱȒǦȈƲǚǵ Ƕ ♬ǵ ǖȉǵǮǠƳ 

 

ǀ˹♥ǵ᾽ ǁ 

 ɜȢɱɇɓɩɋȷǶƲⱲǵ ș ǞǦȑƲ⃰ ș ȈȒҧ ǓǉȒǚǯǓѝǒ

ǪǭǋȅǠƳ ǵ ǶƲɜȢɱɇɓɩɋȷǓǰǵȏǍǲ⃰ ș ȈȒǵǒǯ

ǋǍɟȩɉȸɞǲǫǋǭ Ǟǋ ș ͑ǞǭǋȅǠƳɜȢɱɇɓɩɋȷǶƲ ѝǵ

КǲׄǋǦ șẆǲׄǘȒǚǯǮҧ șȉǫǯǋǍӴ ӓǞǦǯȐǏǒǦșǜȓ

ȒǚǯȉǉȑȅǠƳǞǒǞǤǍǮǶǱǖƲ ẌȉדȈǭƲ ѝǵК Ǯ ǔǭǋȒ

ǚǯǯǵƼ̂ǔֻǋ ƽșȏȑ ǜǢǦȉǵǲǠȒǚǯǲ☻ǧǪǭǋȒǚǯǓѝǒ

ȑȅǠƳ 

 ȅǦƲȠɉɟȋȰɶɞǶ Ǔ Ȓ ӓǯǞǭʫ ǒȐ ǜȓǭǋȅǠ ȭɶ

ɩɵȶɡɏɱ ƳǤǵȱɱɄɱɂ ȠɉɟȋȰɶɞǱǰ ǶƲ ǜȓ їȉǜȓǭ

ǋȅǠǓƲ ӓǯǋǍȉǵǶƲǤȓș ǞȇǦȈǵƼ̸ ƽȉ̢ǍȉǵǮǠƳȨȽȭ

ǯᴀǷȓȒȠɉɟȋȰɶɞǵ ǱɓȟɱǶƲ֞Ҳ ǲȱɱɄɱɂǲ ȓȒǵǮǶ

ǱǖƲǤǵȫɡɧȭȽɶȋʫ șȉǯǲǞǦ ǵ șϐǒǢǭ ǞȚǮǋȒǚ

ǯǓ ȐȓǭǋȅǠƳǋȖǷƲȨȽȭǶ Ẍǵ ˲ǯ ǏȐȓȅǠƳ ǵɅɶ

ȽǶƲǤȓș ǠȒȉǵǮǠƳ 

 ẌǲǼǘȑǓǨǱ˲ǶƼȉǍᾜǞ ὕșȆȅǞȎǍƽǯ ȖȓǭǞȅǪǦȑǞ

ȅǠǓƲȇǞȔ ǔǭǋȒ ǵẉǖșǞȈȒ ǮǉȓǷǤȓș ǒǠ Ǔ Ǯ

ǠƳɜȢɱɇɓɩɋȷ ǵɆɪɶɉɱȮǮǶƲ ѝǵʴǮǑǔȒ Ǳǰǯǵ̂ǔ

ǉǋ ș ǞǭǠȒǯȏǋǒȉ ȓȅǢȚƳ ẌǶȅǦȠɉɟȋȰɶɞǱǰș

Ǟȇ̸ ǯǞǭƲȱɱɄɱɂǯֿ ǲ ẆǲƼ їƽǮǔȒǒȉ ȓȅǢȚƳ 

 

֧  

 

ɵ Ẍ 

 ǔǭǋȒ ǵʴǮƲ ѝǓǼǯ ǵѼǵǚǯǲ ʴǞǭǋǱǋǚǯǲ Ǭǖǚ

ǯǓǉȑȅǠƳǚǵȏǍǱǯǔƲ ₡Ƕ̲ȉ ǏǭǋǱǋǵǮǶǱǖƲ ǵѼǲǉȒ



ȉǵǛǯǯǶѩǵǚǯǲǫǋǭ ǵʴǮ șȈǗȐǞǭǋȒǚǯǓẉǋȉǵǮǠƳ

ǚǵȏǍǱ ș ẌǯᴀǺȅǠƳ 

 

ɵɕɧȢɝɱȮ 

 ˲ǶƲǼǯ ȋ ǲǞǦ Ḹǲ ǓǫǒǱǋǍǨǲ◙ ș֞ǘȒǚǯǓǉȑƲǤȓ

șɕɧȢɝɱȮҧ ǯǋǍƳƼǼǯ ȋ ǲǞǦƽǯƼ ǓǫǒǱǋǍǨǲƽǯǋǍ

ѝǓ ǮƲ ḸǓ ǏȒ Ǔ ǒǪǦȑƲ Ǎǟǭ ǏȒ ↓ǵ ǲ ǟȋǠ

ǋ ǮǉȒƳ ᶫ ǲɕɧȢɝɱȮș ǚǠǚǯșɕɧȢɝɱȮ ̸ǯᴀǺƲⱲ

ἶǵὕ ǮǶȏǖ ǋȐȓȒƳ ǋ˲ǲƼ ǋƽǲ ǠȒӴ ș ǢȒǯƲǤǵ♥Ǯ

Ƕ ǖ ↓ǓȍǪǖȑǲǱǪǦȑƲǑ ǵ ϑș ǢǦǉǯǲȿɥȱɪɶɆș Ȁǭ

ȉȐǍǯ ǋǲǱȒǯǋǪǦǚǯǓ ȐȓǭǋȅǠƳ 

 

ɵɜȢɱɇɓɩɋȷ 

 ɜȢɱɇɓɩɋȷǯǶƲ˹Ʋ ǵѼǲǉȒʝ ʝ ǵ̱ ǲƲϼЊ ǲǯȐȖȓǱ

ǋ ȋǒǱ șׄǘǭǋȒⱲǵ ǮǠƳɜȢɱɇɓɩǱ ǲǱȑȋǠǋ˲ǯǤ

ǍǮǱǋ˲ǓǋȅǠƳɜȢɱɇɓɩɋȷǵ ǋ˲ǶƲ ˗ǵ ȉȷɜəș ǱǓȐǒ

ǔǚȇǵǮǶǱǖƲǟǪǖȑ ǛǦǏƲװƲ ȑșǉǟȖǋȅǠƳȅǦƲ ʴǞȏǍ

ǯǞǦǯǔǲƲǫǋ Ǔ ǪǦȑǠȒǯƼǉǉƲǱȚǭ ʴҘǓǱǋȚǧƽǯἋǱ

ѝǲǱǪǭǞȅǋǓǨǱ˲ǶẉǋǮǠǓƲɜȢɱɇɓɩɋȷǵ ǋ˲Ƕ ѝǵ ʴǓ

ўȓǦǚǯǲ ǬǔƲ Ƶǯ ȋǒǲȉǯǵ Ҳǲ ș ǠǚǯǓǮǔȅǠƳǚ

ǵϊׄș ȈȒ șɜȢɱɇɓɩɋȷ ǯᴀǺƲⱲǵβ∆Ʋ Ʋ Ǳǰẉǖ

ǵѝ Ǯꜘ ǜȓǭǋȅǠƳ



ǀ֓ ǁ 

 

ᶫ  ɜȢɱɇɓɩɋȷǵ ǋ˲ ǵ ЛǮᶪȚǧ ǉȒǋǶȠɉɟȋȰɶɞ

ǵ ǵẉǋ˲ ὕ ǵ ЛǮᶪȚǧ ǶƲ Ẍǵ ↓Ǔ ǋȂǰ⃰ Ǔ ǋ

ǚǯș Ǡ ǓֳʣǓȑǲǱǪǭǋȒ  

 ᶫǵ ǶƲ Ẍǵ ↓Ʋ Ƕ⃰ ǵ ↓ș ǠƳ 

 
ᶫ  ɕɧȢɝɱȮὕ Ǯ ǋȐȓǦȢɧȷɆ 

 ӭ ǵὕ ֓қ ǲǶƲ Ẍǵ ↓ǯ⃰ ș ǏǭȉȐǍѼǲƲᶫǵȢɧȷɆ

Ǔ ǜȓǦ ̸ ˀ ǜȚ Ƴ ȑǵӭѝǵὕ ֓қ ǲǶƲǦǧǵ ǋ

Ǔ ǜȓǦƳ 



 

ᶫ  ȢɧȷɆș ǜȓǦ˲ǮǱǑǒǫȢɧȷɆș ǭǋǦ Ǔ ǋḹֻ Л

ǮᶪȚǧ Ʋ Ẍǵ ↓Ǔ ǋȂǰ⃰ Ǔ ǋ ǓֳʣǓȑǲǱǪǭǋȒ

ǚǯș ǠƳ 

 ᶫǵ ǶƲ Ẍǵ ↓Ʋ Ƕ⃰ ǵ ↓ș ǠƳ 

 ɕɧȢɝɱȮǵ ̸ǶƲǤǵѴ ș ǠȒ Ǔ ǋ Ǔҧ ǓǉȒǯǜȓȒƳ 

 
ǀǑᵂǋֻȖǢϼǁ 
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