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̇˩˶ˮ

˨ͦ͊͒͟͡Ά͙ͭͣ͊͊͘ ͼ͔͡ ͒͊Υ

Å ͔͒ͺ͙͙ͤͪ͊ ͙͙͔ͨͫͭ͡ ͤ͊ ͔͎ͫ͊΄ͤ͊ͭ͊ ͔͙͙ͭͪͭͦͪΎ ͦͭ͟Άͣ 
ͫͦͼ͙͊ͤ͊͡ ͙ ͔͔ͤ͊͘͡ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͍ ͦ͋ͻ͍͊ͭ͊ ͤ͊ 
͍͙͍ͪ͊͊͘΅͙͔ͭ ͔ͫ ͍͙ͤͦ ͍͙͊ͪͭ͊͟͡ ͤ͊ Ό͎ ͦͭ O͟ ͍ͦͦͪ͡Ά͙ͫͭͤΎ
ͨΆͭ

Å ͙͍͔͔͒͘ ͔ͨͪͨͦͪΆ͙͟ ͊͘ ͙ͤͯ͗ͤΎ ͒ͦͨΆ͙͔͔ͤͭͤ͡͡ ͊ͨ͊͟ͼ͙͔ͭͭ 
͟Άͣ нлрл ͎Φ ͤ͊ ͔͙͔ͫ͒ͤͭ͡ ͎͙ͯͫͯ͡: Ύ͙ͫ͡Σ ͔͙͒ͭͫ͟ ͎͙͙ͪ͊͒ͤΣ 
ͯ;͙͙͡΅͊Τ ͦ͋΅͔ͤͦͫͭͤ ͙ ͔ͯͭͯͪͤ͟͡ ͼ͔ͤͭΆͪΤ ͍͔ͨ͊ͪͦ͟ ͙ 
͎͙͙ͪ͊͒ͤΣ ͊ͭͦ͟͟ ͙ ͒͊ ͔͒͊͒ ͔ͨͪͨͦͪΆ͙͟ ͊͘ ͔ͨͦͭͤͼ͙͊ͤ͊ͭ͊͡ 
ͦ͊͟͡ͼ͙Ύ ͊͘ ͍͙͔ͤͦͭ ͔͙ͦ͋ͭ͟Φ
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˸˩˿́˻˽˻˶˻ˬ˩˹ˮ˩
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˻ˣ̋ˮ ˽˻˹̒́ˮ̒

Å ˿ͦͼ͙͊ͤ͊͡ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ϝ -͔͙͒ͭͫ͟ ͎͙͙ͪ͊͒ͤ ͙ Ύ͙ͫ͡Σ 
ͯ;͙͙͡΅͊Σ ͔͙͒ͭͫ͟ ͨͦ͡΅͙͊͒͟Σ ͙ͫͨͦͪͭͤ ͔͙ͦ͋ͭ͟Σ ͦ͋΅͙ͤͦͫͭͤ ͙ 
͙ͯͭͯͪͤ͟͡ ͼ͔͍͔ͤͭͪͦ

Å ˭͔͔͙͔ͤ͊ͫͫͭͣ͊͡-ͫΆ͍͔͔͔͙͔ͯͨͤͦͫͭͦͭͦͤͤͭ͘͟͡ ͨͦ͡΅͙ 
͙͊́ͪͦͦ͘͟ ͦ͋΅͔͍͔ͫͭͤͦ ͍͔ͨͦ͊ͤ͘͡ -͍͔ͨ͊ͪͦ͟Σ ͎͙͙ͪ͊͒ͤΣ 
͙ͯ͡;͔͔ͤͦͦͤ͘͡Ύ͍͔͊ͤΣ ͊ͭͦ͟͟ ͙ ͒ͦͨΆ͍͊͡΅͙ ͔͔͔͙ͣͤͭ͡Σ ͍ ͭΦ;Φ ͙ 
͔͔ͦͤ͘͡Ύ͍͔͊ͤͭͦ ͍ ;͙͔͊ͫͭͤͭ ͍͍͔͒ͦͪͦ

ϝά˿ͦͼ͙͊ͤ͊͡ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͫ͊ ͎͙ͫͪ͊͒ ͙ ͫΆͦͪΆ͔͙͗ͤΎ  ͙ͨͯ͋͡;ͤ͊ ͍͔ͫͦ͋ͫͭͤͦͫͭΣ ͺ͙ͦͪͣͪ͊΅͙ ͙͔ͫͫͭͣ͊ ͊͘ 
͍͔ͦ͋ͫͯ͗͊ͤ͡ ͤ͊ ͔͔͙͔ͤ͊ͫͤͭͦ͡ ͍ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύͭ͊ ͤ͊ ͒Ά͍ͪ͗͊ͤ͊ͭ͊ ͙ ͔ͣͫͭͤ͊ͭ͊ ͍͊ͫͭ͡Σ ͍͙͔ͦ͋ͪ͊ͦ͊ͤͭͦ͘Σ 
͍͔͍͔͒ͪ͊ͦͨ͊͊ͤͭͦ͘͘Σ ͯͭͯͪ͊ͭ͊͟͡Σ ͫͦͼ͙͙͔͊ͤͭ͡ ͔͚͙͒ͤͦͫͭ ͙ ͫͨͦͪͭ͊ΦέΣ ˭̂́
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́˩˾ˮ́˻˾ˮˢ˶˩˹ 
˻ˣ̆ˤˢ́

ˮ͔͍͔͙͍͔͙ͫ͒͊ͤͭͦͨͦͪ͊ͫ͒ͤ͘͟͡͡Ύͦ͋ͻ͍͊ͭͦͭͤΎͦͦ͟͟͡
͎͚͍͔͙͔͙͙ͪ͊͒ͦͯͫͭͪͦͫͭͤ͒ͤͼ͙ͫΆͫͫͻ͙ͦ͒ͤͻ͔͙͙͙͙͊ͪ͊ͭͪͫͭ͟͟
͙͙͍͙͙͔͋ͨͦͪ͊ͭ͘͘͟͡:

Å α͍. .͘ α˸ ͙͍͙͊ͤͦ͊͒ͦͤ͊͡͡-͙ͭͦ͘͟έ

Å α͍. .͘ α˸ ͙͍͙͊ͤͦ͊͒ͦͤ͊͡͡-͊ͨ͊͒͘έ

Å α͍. .͘ α˸ ͙͍͙͊ͤͦ͊͒ͦͤ͊͡͡-˥͔͔ͪͤ͊έ

Å α͟ .͍˿͙͔͍ͣͦͤͦͦέ
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˻ˣ̆ˤˢ́ ˹ˢ 
˾ˢ˭˥˶˩˨ˢ˹ˮ́˩ 
˾ˢ˭˾ˢˣ˻́˴ˮ ˹ˢ 
˽̂˽
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˿̌̋˩˿́ˤ̂ˤˢ̋˻ 
˽˻˶˻ˬ˩˹ˮ˩

Å ˮ͔͙͍ͤͭͤͤͦ͊ͫͭͪͦ͘͘Ύ͍͔͊ͤͤ͊ͭ ͔͙͙ͪͭͦͪΎ͔͔͙͔ͭ͊ͨͪͨͦͫ͒ͤͭ͘͡
͎͙͙ͦ͒ͤό͚ͤ͊-͎͔ͣͤͦͦͪ͊ͪ͘΄͔͙ͤΎ͔͔͊ͫͭͪͦ͗ͫͪ͒ͪ͊͘ ͚͙͔ͦͤͭ
ͤ͊˿˻ύ

Å ͔͔́ͤ͒ͤͼ͙Ύ͟Ά͍͔͙ͣͯ͡;͍͔͊͊ͤͤ͊ͤ ͔͔͙͔͊ͫͤͭͦ͡ό͊ͫͣ͘ ͔ͭ͊͟
͔͍͔͙ͤ͊ͫͪͤΣ͙ͭͦ͘;͙͙ͤ͘ ͙͚͙͊ͨ͊͒ͤͪ͊ͦͤͤ͊˿˻ύ

Å ˶͙͍ͨͫ͊ͨΆͤͦ͡ͼ͔͔͔ͤͤͦͦ͋ͨ͘;͍͔͊͊ͤͦͭ͟Ά͙ͣͤͺͪ͊ͫͭͪͯͭͯͪ͊͟

Å ˮ͘Ύ͍͔͔͔ͤ͊ͭͤ͒ͤͼ͙Ύ͙͎͔͍͔͙͊ͪ͊͗͒͊ͤͤ͊͊ͭͦͪͤ͘͘͘
͔͙ͦͣͨͫ͟͟͡

Å ˻͎͙ͪ͊ͤ;͔͔͎͔͎͙ͤͦͨͪ͒͊͊ͤͤ͊ͯͫͯ͡͡

Å ̅ͯͤ͟ͼ͙͔͙͔ͦͤ͊ͤͦ͒ͤͦͦ͋ͪ͊͘͡ - ͨ ͔͍ͪͦ͋͊͒͊͊ͭ͡ ͗ ͙͙͡΅͊ͭ͊

Å ˭͍͙͙͊ͫͣͦͫͭͦͭ͊ ͍͙͙ͭͦͣͦ͋ͨͦͪ͊͒͡ͺ͎͔ͪ͊ͣͤͭ͊ͪͤͦͫͭͭ͊ͤ͊
͔͙͙ͭͪͭͦͪΎͭ͊

Å ˶ͦ΄͍͊ͫ Άͪ͊ͤͦͫͭͫͦ͘ ͫͭ͊ͤ͊͊ͭ͊͡;͎͊ͫͭͤ͊ ͪ͊͒͊;͔ͪͣ͊͘ ͍ͫͦ
͎͙ͪ͊͒ͫͭͪ͊ͤͫͨͦͪͭ͟



нмΦоΦнлнр ͎Φ

www.komponenta.net

˴͙ͦͣͨ͊ͤΎ ͊͘ ͎͙ͪ͊͒ͫ͟ ͔͙͍͙͊ͭͪͤ͊ͭ͡Σ ͔͙ͣ͒͊ͼ͙Ύ ͙ ͙͙͊ͤ͊͘͡

˸˩́˻˨˻˶˻˥ˮ̒

ˮ͔͍͔ͫ͒͊ͤͭͦͫͭ͘͡Ά͍͍ͨ͊Άͪͻͯ:

Å ˴ͦͤͼ͔ͨͼ͙Ύͭ͊͘ 1͊5-͙͔͎ͣͤͯͭͤͪ͊͒

Å ˽ͪͦͯ;͍͔͊ͤͤ͊͒ ͔͚͍ͫͭ͊΅͙͔͙͍͙ͭͤͦͪͣ͊ͭό͔͔ͦͤ͘͡Ύ͍͔͊ͤΣ
͔͙͎͙͙͒ͭͫͪ͊͒ͤ͟Ύ͙͙ͫ͡Σͯ;͙͙͡΅͊Σ͔͙͒ͭͫͨͦ͟͡΅͙͊͒͟ύ

Å ˨͔͎ͣͦͪ͊ͺ͙͙͙ͫ͊ͤ͊͘͟͡ ͙͎͍ͦͭ͘Ύ͔͔͎ͤͤ͊͒ͣͦͪ͊ͺͫ͊͟
͎ͨͪͦͤͦ͊͘͘ 2͊050͎.

Å ͙͙̂ͪ͋͊ͤͫͭ;͔͙ͤ͊ͤ͊͡ό͙͙͗͘͡΅͍͍͔͙ͤͦͭͦͤ͊ͭͦ͊ͪ͊ͤ
͔ͦ͋ͫͯ͗ͤ͊ͭ͊ͦͭͯ͡ ͎͙ͫͯͤ͊ͫ͡ ͦͼ͙͙͊ͤ͡Ύ͔͍͙͙͔͔ͫͪͤ͊ͭ͊͘͘͡
͙͔ͫͫͭͣ͊)͘ 2͊022 .͎ ͙ͨ ͎ͪͦͤͦͤͦ͘͘ 2͊050 .͎
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˨ˢ˹˹ˮ

Å ˻͋΅ ς͙ ͊͒͊ͫͭ͟ΆͪΣ͔͙ͦ͒ͦ͋ͪͤ˽̂-˽͍͔Σ˽ ̂-˽͍͔͍
ͨͪͦͼ͔͒ͯͪ͊ΣGM ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΣ͔͙ͭͪ͊ͤͫͨͦͪͭͤ͊ͭ͊ͣͪ͗͊
͎͙ͪ͊ͤͼ͙͔͎͚͍͔͙͔͔͙͙ͭͤ͊ͪ͊͒ͦͯͫͭͪͦͫͭͤͭ͒ͤͼ͙

Å ˨͔͎ͣͦͪ͊ͺ͙͙ͫ͒͊ͤͤ͟ς˹ ˿ˮΣ˥˾ˢ˻

Å ͙͙̂ͪ͋͊ͤͫͭ;͙͙ͤ͒͊ͤͤ- ͍͔͎͔͔͙ͨͪͦͫͭͪ͊ͤͫͭͤ͊ͦͣͭͪΎͤ͊
ͫΆ΅͔͍͍ͫͭͯ͊΅͙͔͙ͦ͋ͭ͟; ͙ͪ͊͘͡;͙͙ͤͭͦ͘;͙ͤͼ͙ό͔͙͙ͫ͊ͭͭͤ͡
͙͔͙ͦ͋ͪ͊͗ͤ͘Ύͤ G͊oogleMaps, OpenStreet Map͙GoogleStreet
View,, ͙ͤͺͦͪͣ͊ͼ͙Ύ͚͙͔ͦͭͪ͊ͦͤͤͭͦ͋΅͙͙ͤΣ˾͔͎͙ͫͭΆͪͤ͊
ͦ͋΅͙͙͔͔͙͎͙͙͙ͤͫͭ͒ͭͫͪ͊͒ͤ͟͟Ύ͙͔͙͙ͫͤ͊ͭͪͭͦͪ͡Ύͭ͊ͤ͊˿ ˻Σ
͔͎͙͙ͪͫͭͪͤ͊˹˭h˴ύ
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˨˩˸˻˥˾ˢ̅˿˴ˢ 
˽˾˻˥˹˻˭ˢ

˽ͪͦͣΎͤ͊2011-2020 .͎ -͙͔ͫͤͪ͡Ά͔͔͙͔ͫͭͤ͊ͤ͊ͫͤͭͦ͡
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˴͙ͦͣͨ͊ͤΎ ͊͘ ͎͙ͪ͊͒ͫ͟ ͔͙͍͙͊ͭͪͤ͊ͭ͡Σ ͔͙ͣ͒͊ͼ͙Ύ ͙ ͙͙͊ͤ͊͘͡

˨˩˸˻˥˾ˢ̅˿˴ˢ 
˽˾˻˥˹˻˭ˢ ͊͘ 
нлрл ͎Φ

Å ͙́ͪͦ ;͔͙͙͔͔͙͙͙͍͎ͭͭͪͭͭͪͭͦͪͤ͊ͪ͊ͫͭ͊ͭͫͣͤͦͦ͋Ά͙ͪ͘
͔͍͔ͭͣͨͦΣ͍͙͍͙͔͍͍ͦͫͤͦͤͦͨͦͪ͊͒ͤͦͦͭͦͫͭͪͦͭͫͭͦͪ͡ ͚͊ͦͤ͊.

Å ͔͍̉ͭΆ͎͚͍͔͔͙͙ͪͭ͊ͭ͊ͪ͊͒ͦͯͫͭͪͦͫͭͤ͊͒ͤͼ͊Σ͟.͍α˿͙͔͍ͣͦͤͦͦέΣ͔ͫ
ͦ;͍͊͊͒͊ͤ͟ ͍͊ͪ͊ͫͭ͊ͫͨ -͔͔͙͔͍͔ͦͯͣͪͤͭͣͨͦΣͤͦͦ ͍ͭͤͦͦͫͨ -ͦ
͍͙ͫͦͪ͟Ά͔͙ͫͭͦͭͫͪ͒ͤͦͭͦ͊ͫͭͦ͘͡ͼ͊ͭ͊

Å ˴Ά2ͣ022 .͎͔͙͙ͭͪͭͦͪΎ͔ͭ͊ͫ ͨ-͍͙ͦͫͦ͒͟Ύ͔͒͡ ͼ͍͍͔͙͔͊ͫͪ͊ͤͤͫ
͔ͭͻ͙ͤΎ͒Ύͫͪ͡ ͔ͼ͒Ύ͔͔͙͔ͦͭͦͤ͊ͫͤͤ͊͡͡˿ͦͺ͙Ύ.

Å ˤ͔ͪͦΎ͔ͭͤͦ͟ Ά2ͣ050 .͎͔͒͡Άͭͤ͊ͤ ͔͔͙͔͔͊ͫͤͭͦͣ͗͒ͯ͡19 6͙5
.͎ ͒͊ͫ ͔ͯ ͍͔͙͡;͙͊ͫ͘ ͔ͣͭ͊ͤ͊ͤ͟ ͔͔͙͔͊ͫͤͭͦͨͦ͡1͒4͎͙͙ͦ͒ͤ.
͔͙͔́ͭ͘ ͔ͤ͒ͤͼ͙͙͍ͫ͊ ͙͎͔͊͗ͤͫͦ͒ͦ͡ͼ͔ͤ͊ͭ͊ͦͭͤ͟ ͯ͗͒͊ͦͭ
͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͊ͫ͘͡ ͦͼ͙͙͊ͤ͊ͤ͡ͺͪ͊ͫͭͪͯͭͯͪ͊͟.
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˨˩˸˻˥˾ˢ̅˿˴ˢ 
˽˾˻˥˹˻˭ˢ ͊͘ 
нлрл ͎Φ



˿˾ˢˤ˹˩˹ˮ˩ ˸˩ˬ˨̂ 
˿̌̋˩˿́ˤ̂ˤˢ̋˻ ˮ ˽˾˻˥˹˻˭˹˻ 
˿̌˿́˻̒˹ˮ˩ ˹ˢ ˤˮ˨˻ˤ˩́˩ ̂˿˶̂˥ˮ



˻ˣ˩˴́ˮ́˩ ˹ˢ 
ˢ˹ˢ˶ˮ˭ˢ 
ˤ˴˶̑̉ˤˢ́

Å ͙̂͡;ͤ͊ ͙ ͔͚͊ͤ͊͡ ͔ͣͪ͗͊

Å ˶͙͙͙͔ͤͭ ͤ͊ ˸˥́ ͙ ͔ͭͻ͙͔ͤͭ 
͙͙ͫͨͪ͟

Å ˭͊ͫͭͪͦΎ͍͔͊ͤͭͦ

Å ˿ͦͼ͙͊ͤ͊ͭ͊͡ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟

Å ˭͔͔ͤ͊ͭ͊͡ ͙͔ͫͫͭͣ͊



˭ˢ ˽˾˻˥˹˻˭ˢ́ˢ ˿ˢ 
ˮ˭˽˻˶˭ˤˢ˹ˮ

Å ˣ͊͊ͭ͊͘ ͦͭ нлнн ͎Φ

Å ˹͍͙ͦ ͔͔͔͙ͣͤͭ͡ ͤ͊ ͙ͯ͡;ͤ͊ͭ͊ ͙ 
͔͚͊ͤ͊ͭ͊͡ ͔ͣͪ͗͊

Å ˾͊͘΄͙͔͙͔ͪͤ ͔ͣͪ͗͊ͭ͊ ͤ͊ ˸˥́

Å ˹͍ͦͦ ͊ͫͭͪͦ͘Ύ͍͔͊ͤ

Å ˹͍͙ͦ ͔͙ͦ͋ͭ͟ ͤ͊ ͫͦͼ͙͊ͤ͊ͭ͊͡ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟

Å ˾͍͙͙͔͊ͭ͘ ͤ͊ ͔͔ͤ͊ͭ͊͘͡ ͙͔ͫͫͭͣ͊





˨͔͙ͭͫ͟ ͎͙͙ͪ͊͒ͤ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͒ͦͫͭΆͨͤͦͫͭͭ͊ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎.

2
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0
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0

˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˽͔͙ͪ͒ͣͤͦ ;͙͊ͫͭͤ ͔͙ͦ͋ͭ͟Σ ͔ͤ͒ͦͫͭ͊ͭΆ;ͤͦ 
ͦ͋΅͔͍͔ͫͭͤͦ ͔͎͔ͨͪ͒͊͊ͤ͡

Å ˹͔ ͔ͣͦ͗ ͒͊ ͔ͫ ͍ͭΆ͙ͪ͒ ͍͊ͦ͟͟ ΅͔ ͋Ά͔͒ 
͔͔͔͙͔ͪ͊ͨͪ͒ͤͭͦ͘͡ ͔ͣ͗͒ͯ ͔͙͔͒ͭͫͭ͟ 
͎͙͙ͪ͊͒ͤ ͙ Ύ͙͔ͫͭ͡

Å ˽ -͍͙ͦͫͦ͟ ͦͭ ͔͙ͫͪ͒ͤΎ ͊͘ ˿ͦͺ͙Ύ ͒Ύ͡ ͤ͊ 
͔͒ͼ͊ͭ͊ ͍ ͔͙͙ͭͪͭͦͪΎͭ͊

Å ˽͎ͪͦͤͦ͊͘ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͙͍ͤͦͭͦ ͤ͊ 
͍͔ͦ͋ͫͯ͗͊ͤ͡



˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ 
ˮ˭ˤ˻˨ˮ

Å ˮͣ͊ ͍ͤ͊ͪ͊ͫͭ͊΅ ͒Ύ͡ ͤ͊ ͍͔ͦ͋ͫͯ͗͊ͤͭͦ͡ 
͒ͦ мр ͙ͣͤΦ ͍ ͙͔͊ͨ͊͒ͤͭ͘ ;͙͊ͫͭ

Å ˤ ͍͟Φ ˿͙͔͍ͣͦͤͦͦ ΅͔ ͔ͦͫͭ͊ͤ 
͔͔ͤͦ͋ͫͯ͗ͤͦ͡ ͔͔͙͔ͤ͊ͫͤ͡ ͍ ͊ͨ͊͒ͤ͊ͭ͊͘ 
ͣͯ ;͊ͫͭ

Å ˻͍͔͋ͫͯ͗͊ͤͭͦ͡ ͍ ;͙͊ͫͭ ͤ͊ Ϧ͍Φ͘
˸͙͍͊ͤͦ͊͡ ͙͒ͦͤ͊͡ ς͙ ͭͦ͘͟Ϧ ͙ 
Ϧ˥͔͔ͪͤ͊Ϧ΅͔ ͔ͫ ͙ͤ͊ͣ͊͡

2
0

2
2

2
0

5
0

˽͔΄͊ ˿ ˸˥́

˨͔͙ͭͫ͟ ͎͙͙ͪ͊͒ͤ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͊ͨ͊͟ͼ͙͔ͭͭͤͦͭͦ ͙͙͔ͨͦͪͭ͟ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ 
нлрл ͎Φ



2
0

2
2

2
0

5
0

˿ ˸˥́˽͔΄͊

͙̒ͫ͡ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͒ͦͫͭΆͨͤͦͫͭͭ͊ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˿ͼ͔͙ͤ͊ͪΎͭ ͔ ͎͔ͪ͊͒͊ͤ͘͡ ͙ͨͪ 
͔͔͔ͤͨͪͦͣͤͤ ͚͋ͪͦ ͔͙ͦ͋ͭ͟

Å ˾͍͙͙͔͊ͭͭͦ͘ ͤ͊ ͍͙ͤͦ ͙͙͗͡΅͙ͤ ͎͙ͪͯͨ ΅͔ 
͋Ά͔͒ ͍ ͙͋ͦͫͭ͘͡ ͒ͦ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ Ύ͙ͫ͡ 
͙ ͔ͭ ΅͔ ͋Ά͒͊ͭ ͍ ͔ͦͤͯͪͤ͟͟ͼ͙Ύ ͫ 
͙͍͗ͯ΅͙͔ͭ ͍ ͔͎ͫ͊ ͙͎͔͙ͪ͊͒ͤ͘Ύ ͙͙͗͡΅͔ͤ 
ͺͦͤ͒

Å ˻͍͙͔ͫͤͦͤͭ ͔͒ͺ͙ͼ͙͙ͭ ͤ͊ ͒ͦͫͭΆͨͤͦͫͭͭ͊ 
΅͔ ͦͫͭ͊ͤ͊ͭ ͍ α˸͙͍͊ͤͦ͊͡ ͙͒ͦͤ͊͡ ς
͊ͨ͊͒͘έΣ ͊ͦ͟ ͔ͤ ͋Ά͒͊ͭ ͔͔͙ͦͭͪ͒ͤ ͔ͣͫͭ͊ ͊͘ 
Ύ͙ͫ͡ ͭ͊ͣ ͙ ͔͋͘ ͍ͤͦ ͔͙ͦ͋ͭ͟



͙̒ͫ͡ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͊ͨ͊͟ͼ͙͔ͭͭͤͦͭͦ ͙͙͔ͨͦͪͭ͟ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ
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0

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˣ͔͘ ͍͙ͤͦ ͔͙ͦ͋ͭ͟Σ ͎ͦ͡Ύͣ͊ ;͊ͫͭ ͦͭ ͍͙͔ͤͦͭ 
͙͙͗͡΅͙ͤ ͍͙͙ͪ͊ͭ͘Ύ ΅͔ ͋Ά͒͊ͭ ͤ͊ͨΆͤͦ͡ 
͔͔͙ͤͦ͋ͫͯ͗ͤ͡

Å ˹Ύ͙ͦ͟ ͍͙ͤͦ ͍͙͙ͪ͊ͭ͘Ύ ͫΆ͍͒͊͊ͭ͘ ͙ͪͫ͟ 
͔ͨͪ͒ ͙͍͗ͯ΅͙͔ͭ ͍ ͔͎ͫ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙Ύ 
͎͔ͫͪ͊͒ͤ ͺͦͤ͒ ͦͭ ͒ͦͫͭΆͨΣ ͙ͨͦͪ͊͒ 
͙͘;͔ͪͨ͊ͤ ͊ͨ͊͟ͼ͙͔ͭͭ

Å ˽͎ͪͦͤͦ͊ͭ͊͘ ͊͘ ͍ͤ͊ͪ͊ͫͭ͊΅ͦ ͔͔͙͔ͤ͊ͫͤ͡Σ 
͙͒ͦͪ ͙ ͔͋͘ ͍͙ͤͦ ͙͙͗͡΅͙ͤ ͎͙ͪͯͨ ΅͔ 
͙ͤ͊ͣ͊͡ ͒ͦͫͭΆͨͤͦͫͭͭ͊Σ ͔ͦͫͦ͋ͤͦ ͍ 
͙ͭͦ͘;͙͔ͤͭ ;͙͊ͫͭ

˿ ˸˥́˽͔΄͊





̂;͙͙͡΅͊ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͊ͨ͊͟ͼ͙͔ͭͭͤͦͭͦ ͙͙͔ͨͦͪͭ͟ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ

2
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0

˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˿͔͍͔͙͔ͪͤͭ ;͙͊ͫͭ ͤ͊ ˥˩ Ϧ͍͟Φ ˿͙͔͍ͣͦͤͦͦϦ 
΅͔ ͙͙ͨͭ͊ͭ͘ ͔͙͔ͫͪͦͤ͘ ͔͒ͺ͙ͼ͙ͭ

Å ͔̋ ͔ͫ ͫΆ͔͒͊͒͘ ͍͔ͦ͋ͫͯ͗͊ͤ͡ ͍ 
ͼ͔͙͔ͤͭͪ͊ͤͭ͡ ͙ ͙ͭͦ͘;͙͔ͤͭ ;͙͊ͫͭ ͤ͊ 
͔͙͙ͭͪͭͦͪΎͭ͊Σ ͍͊ͦͭͦ͟͟ ͔͎ͫ͊ ͙͍ͨͫ͊͡

Å ˤ͔ͫ ͦ΅͔ ͤ͊͘;͙͔ͭͤ͊͡ ;͊ͫͭ ͦͭ 
͔͙͙ͭͪͭͦͪΎͭ͊ ΅͔ ͋Ά͔͒ ͤ͊ ͍͔ͨͦ;͔ ͦͭ нл 
͙ͣͤΦ ͨΆ͍͔ͭͯ͊ͤ ͫ ˸˥́ ͦͭ ͯ;͙͙͡΅͔
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˽͔΄͊ ˿ ˸˥́

̂;͙͙͡΅͊ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͒ͦͫͭΆͨͤͦͫͭͭ͊ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˹͙͊͡;ͤͦ ͔ ͫ͊ͣͦ ͔͒ͤͦ ͯ;͙͙͡΅͔ ͙ ͭͦ ͔ 
͍ͦͫͤͦͤͦ ͦ͋΅͙ͤͫͦ͟

Å ˽͎ͪͦͤͦ͊ͭ͊͘ ͔ ͊͘ ͍͔͒ ͍͙ͤͦ ς;͊ͫͭͤͦ ͙ 
͔͍͔ͫͪ͒ͤͦͦ͋ͪ͊ͦ͊ͭͤͦ͘͡Σ ͦ͋΅͙ͤͫͦ͟ ͙ 
;͊ͫͭͤͦ ͍ͦͫͤͦͤͦ ͯ;͙͙͡΅͔

Å ˨͔͡Άͭ ͤ͊ ͔͙͔ͦ͋ͫͯ͗ͤͭ͡ ͔͒ͼ͊ ͍ 
͔͙͙ͭͪͭͦͪΎͭ͊ ΅͔ ͔͔ͤ͊ͣ͊͡ ͍Ά͔͙ͨͪ͟ ͍ͭͦ͊ 
ςͤ ͍͙͔ͦͭ ͔͙ͦ͋ͭ͟ ͤΎͣ͊ ͒͊ ͍ͤ͊͊ͫ͊ͭ͟ 
͍͔͙ͯ͡;͔͙͔ͤͭͦ ͤ͊ ͔͒ͼ͊ͭ͊ ͍Ά͍ ͍Άͪ͊ͫͭͭ͊͘ 
7-мп ͎Φ ό͎ͪͯͨ͊ͭ͊ ͦ͟Ύͭͦ ͔ ͎͔ͪ͊͒͊ͤ͊͘͡ύ





˨͔͙ͭͫ͟ ͨͦ͡΅͙͊͒͟ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͒ͦͫͭΆͨͤͦͫͭͭ͊ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ
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0

˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˻͋΅͔͍͔ͫͭͤͦ ͒ͦͫͭΆ͙ͨͤ ͔͙ͦ͋ͭ͟ ͙ͣ͊ ͫ͊ͣͦ 
͍ ͍͟Φ ˿͙͔͍ͣͦͤͦͦ, ͍  ͙͔ͦͫͭ͊ͤ͊ͭ͡ ;͙͊ͫͭ 
͍ͦ͋ͫͯ͗͊ͭ͡ ͔͙͍͔͒ͤͫͭͤͦ ͍͔͙͔͊ͭͦͪͤͭ͘ 
͔͙ͦͣͨͫ͟͟͡

Å ˿Ά΅͔͍͍ͫͭͯ͊΅͙͔ͭ ͨͦ͡΅͙͊͒͟ ΅͔ ͋Ά͒͊ͭ ͍ 
͙͋ͦͫͭ͘͡ ͒ͦ ͍͙͔ͤͦͭ ͔͙ͦͣͨͫ͟͟͡ ͍ ˥˩ Ϧ͍͟Φ 
˿͙͔͍ͣͦͤͦͦϦ

Å ˿ ͍͔ͤ͊ͪ͊ͫͭ͊ͤͭͦ ͤ͊ ͔͔͙͔ͤ͊ͫͤͭͦ͡ ͙ ͙ͨͪ 
͙ͨͫ͊͡ ͤ͊ ͍͙ͤͦ ͔͙ͦ͋ͭ͟Σ ͙͍ͤͦͭͦ ͤ͊ 
͍͔ͦ͋ͫͯ͗͊ͤ͡ ΅͔ ͔͔ͤ͊ͣ͊͡



˨͔͙ͭͫ͟ ͨͦ͡΅͙͊͒͟ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͊ͨ͊͟ͼ͙͔ͭͭͤͦͭͦ ͙͙͔ͨͦͪͭ͟ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ 
нлрл ͎Φ
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0

˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˹͍͊ͪ͊ͫͭ͊΅ͦͭͦ ͔͔͙͔ͤ͊ͫͤ͡ ͒ͦ мп ͎Φ ΅͔ 
͍͔͔͒ͦ͒ ͒ͦ ͙͘;͔͍͔ͪͨ͊ͤ ͤ͊ ͊ͨ͊͟ͼ͙͔ͭͭ͊ ͍ 
ͨ -͎ͦͦ͡Ύͣ͊ ͙͋ͦͫͭ͘͡ ͒ͦ ͔͙͔ͦ͋ͭͭ͟ ͫͨͪΎͣͦ 
нлнн ͎Φ

Å ˹͍͙͔ͦͭ ͍͙͙ͪ͊ͭ͘Ύ ΅͔ ͦͫͭ͊ͤ͊ͭ 
͔͔͙ͤͦ͋ͫͯ͗ͤ͡ ͔͋͘ ͨͦΎ͍͊ͭ͊ ͤ͊ ͍͙ͤͦ 
͔͙ͦ͋ͭ͟

Å ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͔ ͙͙͔ͨͦͪͭ͟ ͫ ͍͔ͨͦ;͔ 
ͦ͋΅͔͍͔ͫͭͤͦ ͒ͦͫͭΆ͙ͨͤ ͔͙ͦ͋ͭ͟ ς͒ ͙ͦͪ ͙ 
͙ͨͪ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͔ͦͣͨͤͫ͊͟ͼ͙Ύ ͍ 
;͙͊ͫͭͤ ͍͍͔͒ͦͪͦΣ ͭ͊ͣ ͙͍ͨͫ͊͡ 
͍Άͣͦ͗ͤͦͫͭͭ͊͘ ͊͘ ͫͦͼ͙͙͊͊͘͡ͼ͙Ύ





˿͙ͨͦͪͭͤ ͔͙ͦ͋ͭ͟ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͒ͦͫͭΆͨͤͦͫͭͭ͊ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ
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5
0

˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˿Ά΅͔͍͍ͫͭͯ͊ ͔͙͔ͫͪͦͤ͘ ͔͒ͺ͙ͼ͙ͭ ͤ͊ 
ͦ͋΅͔͍͔͙ͫͭͤ ͔͙ͦ͋ͭ͟ ςͭ ͙͍͊͊͟ ͙ͣ͊ ͫ͊ͣͦ 
͍ ˥˩ Ϧ͍͟Φ ˿͙͔͍ͣͦͤͦͦϦ ͙ ͨ͊ͪ͟ 
Ϧ˴͙͔͊ͣ͋͊ͤͭϦ

Å ˽͔͍͙͔ͪ͒͒ͤ͊ ͦ͋΅͔͍͔ͫͭͤ͊ ͫͨͦͪͭͤ͊ 
ͨͦ͡΅͊͒͊͟ ΅͔ ͙ͨͦ͒ͦ͋ͪ ͍͔ͦ͋ͫͯ͗͊ͤͭͦ͡ ͍ 
͔͍͔ͫͪͤ͊ͭ͊ ;͊ͫͭ ͤ͊ ˥˩ Ϧ͍͟Φ ˿͙͔͍ͣͦͤͦͦϦ

Å ˣ͔͘ ͦ͋΅͔͍͔͙ͫͭͤ ͔͙ͦ͋ͭ͟ ͙ͭͦ͘;ͤ͊ͭ͊ ;͊ͫͭ 
ͤ͊ ͔͙͙ͭͪͭͦͪΎͭ͊ ΅͔ ͔ͦͫͭ͊ͤ ͤ͊ͨΆͤͦ͡ 
͔͔ͤͦ͋ͫͯ͗ͤ͊͡ ͙͍͘Άͤ ͍͔͙͔͊ͭͦͪͤͭ͘ 
͔͙ͦͣͨͫ͟͟͡



˿͙ͨͦͪͭͤ ͔͙ͦ͋ͭ͟ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͊ͨ͊͟ͼ͙͔ͭͭͤͦͭͦ ͙͙͔ͨͦͪͭ͟ ͙ ͎ͨͪͦͤͦͤͦ͘ 
͊͘ нлрл ͎Φ
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0

˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˴͊ͨ͊ͼ͙͔ͭͭΆͭ ͤ͊ ͦ͋΅͔͍͔͙͔ͫͭͤͭ ͙ͫͨͦͪͭͤ 
ͨͦ͡΅͙͊͒͟ ͔ ͣ͊͡Ά͟Σ ͦ;͍͊͊͟ ͔ͫ ͨͦ-͎ͦ͡Ύͣ 
͙ͨͪ ͋Ά͔͒΅͊ͭ͊ ͨͦ͡΅͊͒͊͟

Å ˽͙ͪ ͤ͊ͪ͊ͫͤ͊ͦ͡ ͔͔͙͔ͤ͊ͫͤ͡Σ ͔͋͘ 
͍͔͙ͯ͡;͔͙͔ͤ ͤ͊ ͔͙͔ͦ͋ͭͭ͟Σ ͙͍ͤͦͭͦ ͤ͊ 
͍͔ͦ͋ͫͯ͗͊ͤ͡ ΅͔ ͤ͊ͣ͊͡Ύ͍͊





˽͍͔͊ͪͦ͟ ͙ ͎͙͙ͪ͊͒ͤ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͒ͦͫͭΆͨͤͦͫͭͭ͊ ͙ ͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ
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˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å ˻͎͔͙͔͋͊ͦͪͦ͒ͤͭ͡ ͙ͨͯ͋͡;͙ͤ ͍͔ͨ͊ͪͦ͟ ͙ 
͎͙͙ͪ͊͒ͤ ͟Άͣ нлнн ͎Φ ͫ͊ ͙ͫͤͦ͡ ͎͙ͦͪ͊ͤ;͔͙ͤ 
͊ͭͦ͟ ͚͋ͪͦΣ ͔͙͙ͭͪͭͦͪΎ ͙ ͊ͨ͊͟ͼ͙͔ͭͭ

Å ˾͍͙͙͔͊ͭͭͦ͘ ͤ͊ ͔͔ͤ͊ͭ͊͘͡ ͙͔ͫͫͭͣ͊ ͫΆ͎͊ͫͤͦ͡ 
˻̂˽ ΅͔ ͙͎͙ͦͫͯͪ ͙͋ͦͫͭ͘͡ ͒ͦ ͙ͨͯ͋͡;͙ͤ 
͍͔ͨ͊ͪͦ͟ ͙ ͎͙͙ͪ͊͒ͤ ͤ͊ ͼΎ͊ͭ͊͡ ͔͙͙ͭͪͭͦͪΎ

Å ˿͔ͪ͒ ͍͙͔ͦͫͤͦͤͭ ͔ͨͦͭͤͼ͙͙͊͡ ͫ͊ ͔ͨͦͪ;͙Ύͭ͊ 
ͤ͊ ͔͙͔ͪͭ͟Σ ͨͦͨ͊͒͊΅͙ ͍ ͚͍͔ͯͫͭͪͦͫͭͤ͊ ͦͤ͊͘ 
͍́͘



˽͍͔͊ͪͦ͟ ͙ ͎͙͙ͪ͊͒ͤ ς͊ ͭͯ͊ͤͦ͟͡ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͊ͨ͊͟ͼ͙͔ͭͭͤͦͭͦ ͙͙͔ͨͦͪͭ͟ ͙ 
͎ͨͪͦͤͦͤͦ͘ ͊͘ нлрл ͎Φ

2
0

2
2

2
0

5
0

˽͔΄͊ ˿ ˸˥́

˴˻˹˿́ˢ́ˢ̇ˮˮ ˮ ˮ˭ˤ˻˨ˮ

Å˴͊ͨ͊ͼ͙͔ͭͭΆͭ ͤ͊ ͍͔͔ͨ͊ͪͦͭ͟ ͙ 
͎͙͙͔ͪ͊͒ͤͭ ΅͔ ͋Ά͔͒ ͒ͦͫͭ͊ͭΆ;͔ͤ ͊͘ 
͒͊ ͙͔ͨͦͪ͟ ͭΆ͔͔ͪͫͤͭͦ


