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❷❡s❦é ✈②s♦❦é ✉↔❡♥í t❡❝❤♥✐❝❦é ✈ Pr❛③❡
❋❛❦✉❧t❛ ❡❧❡❦tr♦t❡❝❤♥✐❝❦á

❑❛t❡❞r❛ ♣♦↔ít❛↔➲

❇❛❦❛❧á➦s❦á ♣rá❝❡

❙♦❝✐♦❝❛rs ♣r♦ ❆♥❞r♦✐❞

❚♦♠á➨ ◆♦s❡❦

❱❡❞♦✉❝í ♣rá❝❡✿ ■♥❣ ✳❖♥❞➦❡❥ ▼❛❝❡❦

❙t✉❞✐❥♥í ♣r♦❣r❛♠✿ ❙♦❢t✇❛r♦✈é t❡❝❤♥♦❧♦❣✐❡ ❛ ♠❛♥❛❣❡♠❡♥t✱ ❇❛❦❛❧á➦s❦ý

❖❜♦r✿ ❙♦❢t✇❛r♦✈é ✐♥➸❡♥ýrst✈í

✶✾✳ ❦✈➙t♥❛ ✷✵✶✹
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✈

P♦❞➙❦♦✈á♥í

❘á❞ ❜②❝❤ ♣♦❞➙❦♦✈❛❧ ✈❡❞♦✉❝í♠✉ s✈é ♣rá❝❡✱ ■♥❣✳ ❖♥❞➦❡❥✐ ▼❛❝❦♦✈✐✱ ③❛ ❥❡❤♦ ♦❝❤♦t✉ ❛ ❝❡♥♥é
r❛❞②✳
❉á❧❡ ❜②❝❤ ❝❤t➙❧ ♣♦❞➙❦♦✈❛t s✈é r♦❞✐♥➙✱ ❦t❡rá ♠➙ ♣♦ ❝❡❧♦✉ ❞♦❜✉ st✉❞✐❛ ♣♦❞♣♦r♦✈❛❧❛✳
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✈✐✐

Pr♦❤❧á➨❡♥í

Pr♦❤❧❛➨✉❥✐✱ ➸❡ ❥s❡♠ ♣➦❡❞❧♦➸❡♥♦✉ ♣rá❝✐ ✈②♣r❛❝♦✈❛❧ s❛♠♦st❛t♥➙ ❛ ➸❡ ❥s❡♠ ✉✈❡❞❧ ✈❡➨❦❡ré ♣♦✉➸✐té
✐♥❢♦r♠❛↔♥í ③❞r♦❥❡ ✈ s♦✉❧❛❞✉ s ▼❡t♦❞✐❝❦ý♠ ♣♦❦②♥❡♠ ♦ ❞♦❞r➸♦✈á♥í ❡t✐❝❦ý❝❤ ♣r✐♥❝✐♣➲ ♣➦✐
♣➦í♣r❛✈➙ ✈②s♦❦♦➨❦♦❧s❦ý❝❤ ③á✈➙r❡↔♥ý❝❤ ♣r❛❝í✳
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❆❜str❛❝t

❚❤❡ ♦❜❥❡❝t✐✈❡ ♦❢ t❤✐s t❤❡s✐s ✐s t❤❡ ❛♥❛❧②s✐s✱ ❞❡s✐❣♥✱ ✐♠♣❧❡♠❡♥t❛t✐♦♥ ❛♥❞ t❡st✐♥❣ ♦❢ ❛ ♠♦❜✐❧❡
❛♣♣❧✐❝❛t✐♦♥ ✇❤✐❝❤ ✇✐❧❧ ❜❡ ♣❛rt ♦❢ ❛ s♦❝✐❛❧ ♥❡t✇♦r❦ ❢♦r ♠♦t♦r✐sts✱ t❤❡ ❙♦❝✐♦❝❛rs✳
❚❤❡ ❣♦❛❧ ✐s t♦ ❝r❡❛t❡ ❛ ♠♦❜✐❧❡ ❛♣♣❧✐❝❛t✐♦♥ ❢♦r t❤❡ ❆♥❞r♦✐❞ ♦♣❡r❛t✐♥❣ s②st❡♠✱ ✇❤✐❝❤ ✇✐❧❧ ❛❧❧♦✇
r❡❝♦r❞✐♥❣ r♦✉t❡s ❛♥❞ ✇✐❧❧ ❜❡ ❝❛♣❛❜❧❡ ♦❢ ❝♦♠♠✉♥✐❝❛t✐♥❣ ✇✐t❤ t❤❡ ❡♥❣✐♥❡ ❝♦♥tr♦❧ ✉♥✐t ❛♥❞
❝♦♠♠✉♥✐❝❛t❡ ✇✐t❤ t❤❡ ❙♦❝✐♦❝❛rs s❡r✈❡r✳

❆❜str❛❦t

P➦❡❞♠➙t❡♠ tét♦ ♣rá❝❡ ❥❡ ❛♥❛❧ý③❛✱ ♥á✈r❤✱ ✐♠♣❧❡♠❡♥t❛❝❡ ❛ t❡st♦✈á♥í ♠♦❜✐❧♥í ❛♣❧✐❦❛❝❡✱ ❦t❡rá
❜✉❞❡ s♦✉↔ástí ♣r♦❥❡❦t✉ s♦❝✐á❧♥í sít➙ ♣r♦ ♠♦t♦r✐st② ❙♦❝✐♦❝❛rs✳
❈í❧❡♠ ❥❡ ✈②t✈♦➦❡♥í ♠♦❜✐❧♥í ❛♣❧✐❦❛❝❡ ♣r♦ ♦♣❡r❛↔♥í s②sté♠ ❆♥❞r♦✐❞✱ ❦t❡rá ❜✉❞❡ ✉♠♦➸➡♦✈❛t
③❛③♥❛♠❡♥á✈á♥í tr❛s✱ ❜✉❞❡ s❝❤♦♣♥á s♣♦❥❡♥í s❡ s ➦í❞í❝í ❥❡❞♥♦t❦♦✉ ❛✉t♦♠♦❜✐❧✉ ❛ ❦♦♠✉♥✐❦❛❝❡ s❡
s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs✳
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❑❛♣✐t♦❧❛ ✶

Ú✈♦❞

✶✳✶ ❖ ♣r♦❥❡❦t✉ ❙♦❝✐♦❝❛rs

❚❛t♦ ❜❛❦❛❧á➦s❦á ♣rá❝❡ ❥❡ s♦✉↔ástí ♣r♦❥❡❦t✉ ❙♦❝✐♦❝❛rs✱ ❥❡❤♦➸ ❝í❧❡♠ ❥❡ ✈②t✈♦➦❡♥í ♥♦✈é s♦❝✐✲
á❧♥í sít➙ ✉r↔❡♥é ♣r✐♠ár♥➙ ♣r♦ ♠♦t♦r✐st②✱ ✈❡ ❦t❡ré s✐ ✉➸✐✈❛t❡❧é ♠♦❤♦✉ ♠❡③✐ s❡❜♦✉ s❞í❧❡t ✈♦③✐❞❧❛✱
♣➦ís♣➙✈❦②✱ s❧❡❞♦✈❛t st❛✈ s✈ý❝❤ ✈♦③✐❞❡❧ ❛ ❤❧❛✈♥➙ ♣➦✐❞á✈❛t ❛ s❞í❧❡t ✉❥❡té tr❛s②✳

❱ s♦✉↔❛s♥é ❞♦❜➙ ❡①✐st✉❥❡ s♦❝✐á❧♥í sí➫ ❙♦❝✐♦❝❛rs ♣♦✉③❡ ✈ ♣♦❞♦❜➙ ✇❡❜♦✈é ❛♣❧✐❦❛❝❡ ✈②✈í❥❡♥é
❚♦♠á➨❡♠ ❙❦❛❧✐❝❦ý♠ ❬✷❪✳

✶✳✷ ❈í❧ ♣rá❝❡

❈í❧❡♠ tét♦ ♣rá❝❡ ❥❡ ✈②t✈♦➦❡♥í ♠♦❜✐❧♥í ❛♣❧✐❦❛❝❡ ♣r♦ ♣❧❛t❢♦r♠✉ ❆♥❞r♦✐❞✱ ❦t❡rá ❜✉❞❡ s♦✉↔ástí
♣r♦❥❡❦t✉ ❙♦❝✐♦❝❛rs✳

❱②t✈á➦❡♥á ♠♦❜✐❧♥í ❛♣❧✐❦❛❝❡ ❜② ♠➙❧❛ s❧♦✉➸✐t ❥❛❦♦ ♣♦❞♣➲r♥á ❛♣❧✐❦❛❝❡ ♣r♦ ✇❡❜♦✈é r♦③❤r❛♥í
s♦❝✐á❧♥í sít➙ ❙♦❝✐♦❝❛rs✳ ▼➙❧❛ ❜② ❜ýt s❝❤♦♣♥á ③❛③♥❛♠❡♥á✈❛t tr❛s✉ ❛ ③ís❦á✈❛t ❝♦ ♥❡❥✈í❝❡ ✐♥❢♦r✲
♠❛❝í ♦ ❛✉t♦♠♦❜✐❧✉✱ ✈➨❡❝❤♥❛ ♥❛s❜ír❛♥á ❞❛t❛ s❞í❧❡t s❡ s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs ❛ ✉♠♦➸♥✐t ✉➸✐✈❛t❡❧✐
♣➦íst✉♣ ❦ ❞❛t➲♠ ♣♦s❦②t♦✈❛♥ý♠ s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs✳
❱ rá♠❝✐ ♣r♦❥❡❦t✉ ❜✉❞♦✉ ✈②✉➸✐t② ③♥❛❧♦st✐ ♦ ③❥✐➨➫♦✈á♥í st❛✈✉ ✈♦③✐❞❧❛ ③ís❦❛♥é ✈ ♣r♦❥❡❦t✉ ▼❡t✲
r♦❝❛rs ❬✸❪✳

✶✳✸ ▼♦t✐✈❛❝❡

❱ s♦✉↔❛s♥é ❞♦❜➙✱ ❦❞② s❡ stá❧❡ ✈í❝❡ ✉➸✐✈❛t❡❧➲ ♣➦✐♣♦❥✉❥❡ ❦ ✐♥t❡r♥❡t✉ ♣♦♠♦❝í ♠♦❜✐❧♥í❝❤
③❛➦í③❡♥í✱ ❥❡ ❞➲❧❡➸✐té✱ ❛❜② ♠➙❧ s②sté♠ ❥❛❦♦ ❥❡ s♦❝✐á❧♥í sí➫ ❙♦❝✐♦❝❛rs ♣♦❞♣➲r♥♦✉ ♠♦❜✐❧♥í ❛♣❧✐❦❛❝✐✱
♣♦♠♦❝í ❦t❡ré ③ís❦❛❥í ✉➸✐✈❛t❡❧é ♠♦➸♥♦st ❜ýt stá❧❡ ✈ ❝❡♥tr✉ ❞➙♥í ❛ ✈ ❦♦♥t❛❦t✉ s ♦st❛t♥í♠✐
✉➸✐✈❛t❡❧✐ s♦❝✐á❧♥í sít➙✳

❯ ♣r♦❥❡❦t✉ ❙♦❝✐♦❝❛rs ❥❡ ♥❛✈í❝ ❞➲❧❡➸✐tý s❜➙r ❞❛t✱ ♥❛♣➦í❦❧❛❞ ♣♦❧♦❤② ♥❡❜♦ ✐♥❢♦r♠❛❝í ♦ ❛✉t♦✲
♠♦❜✐❧✉✱ ③ t♦❤♦ ❞➲✈♦❞✉ ❥❡ ✈②t✈♦➦❡♥í ♠♦❜✐❧♥í ❛♣❧✐❦❛❝❡ ♣r♦ ❥❡❤♦ ♣❧♥♦✉ ✈②✉➸✐t❡❧♥♦st ✈ ♣♦❞st❛t➙
♥❡③❜②t♥é✳

Pr♦❥❡❦t s❡ ③ár♦✈❡➡ ❞♦tý❦á ♣r♦ ♠➙ ✈❡❧✐❝❡ ③❛❥í♠❛✈é❤♦ ♣r♦❜❧é♠✉✱ ❛ t♦ s♣♦❥❡♥í♠ ♠♦❜✐❧♥í❤♦
③❛➦í③❡♥í s ➦í❞í❝í ❥❡❞♥♦t❦♦✉ ❛✉t♦♠♦❜✐❧✉✳ ❚♦ ❥❡ ♣r♦③❛tí♠ r❡❧❛t✐✈♥➙ ♥❡r♦③➨í➦❡♥á ♠♦➸♥♦st ✈②✉➸✐tí
♠♦❜✐❧♥í❝❤ ③❛➦í③❡♥í✱ ❦t❡rá s✐ ❜❡③❡s♣♦r✉ ③❛s❧♦✉➸í ♣♦③♦r♥♦st✳

✶



❑❆P■❚❖▲❆ ✶✳ Ú❱❖❉

✶✳✹ ❈♦ ❥❡ ♦❜s❛❤❡♠ tét♦ ♣rá❝❡

❚❛t♦ ♣rá❝❡ s❡ ③❛❜ý✈á ❛♥❛❧ý③♦✉✱ ♥á✈r❤❡♠✱ r❡❛❧✐③❛❝í✱ t❡st♦✈á♥í♠ ❛ ♥❛s❛③❡♥í♠ ♠♦❜✐❧♥í ❛♣❧✐✲
❦❛❝❡ ❙♦❝✐♦❝❛rs ♣r♦ ♦♣❡r❛↔♥í s②sté♠ ❆♥❞r♦✐❞✳

✷



❑❛♣✐t♦❧❛ ✷

❆♥❛❧ý③❛ ♣r♦❥❡❦t✉

❱ tét♦ ↔ást✐ s❡ ❜✉❞✉ ③❛❜ý✈❛t ❛♥❛❧ý③♦✉ ♣♦➸❛❞❛✈❦➲✱ ♠♦➸♥ý❝❤ ♣r♦❜❧é♠➲✱ ♠♦➸♥♦st♠✐ ❥❡❥✐❝❤
➦❡➨❡♥í ❛ ❛♥❛❧ý③♦✉ ♣♦❞♦❜♥ý❝❤ s②sté♠➲✳

✷✳✶ ❆♥❛❧ý③❛ ♣♦➸❛❞❛✈❦➲

Pr♦ ③ís❦á♥í ♣➦❡❞st❛✈② ♦ t♦♠✱ ❥❛❦♦✉ ❢✉♥❦↔♥♦st ❜② ♠➙❧❛ ✈ýs❧❡❞♥á ❛♣❧✐❦❛❝❡ ♣♦s❦②t♦✈❛t✱ ❜②❧♦
♥✉t♥é ✈②t✈♦➦✐t ❛♥❛❧ý③✉ ❢✉♥❦↔♥í❝❤ ❛ ♥❡❢✉♥❦↔♥í❝❤ ♣♦➸❛❞❛✈❦➲✳

✷✳✶✳✶ ❋✉♥❦↔♥í ♣♦➸❛❞❛✈❦②

• ❋P✵✵✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③❛③♥❛♠❡♥á✈á♥í tr❛s②✳

• ❋P✵✶✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦❡r✉➨❡♥í✱ ③♥♦✈✉s♣✉➨t➙♥í ♥❡❜♦ ✉❦♦♥↔❡♥í ❛ ✉❧♦➸❡♥í
③❛③♥❛♠❡♥á✈❛♥é tr❛s②✳

• ❋P✵✷✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③♦❜r❛③❡♥í ③❛③♥❛♠❡♥❛♥ý❝❤ tr❛s ♥❛ ♠❛♣➙✳

• ❋P✵✸✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③♦❜r❛③❡♥í st❛t✐st✐❦ ❥❡❞♥♦t❧✐✈ý❝❤ tr❛s✳

• ❋P✵✹✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③♦❜r❛③❡♥í ♣r➲♠➙r♥ý❝❤ r②❝❤❧♦stí tr❛s✳

• ❋P✵✺✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③♦❜r❛③❡♥í ✉❥❡tý❝❤ ✈③❞á❧❡♥♦stí ✉ ③❛③♥❛♠❡♥❛♥ý❝❤ tr❛s✳

• ❋P✵✻✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③♦❜r❛③❡♥í ❝❡❧❦♦✈ý❝❤ ♣➦❡❦♦♥❛♥ý❝❤ ♣➦❡✈ý➨❡♥í ✉ ③❛③♥❛✲
♠❡♥❛♥ý❝❤ tr❛s✳

• ❋P✵✼✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ✉❧♦➸❡♥í s♦✉❜♦r✉ s❡ ③❛③♥❛♠❡♥❛♥♦✉ tr❛s♦✉ ❞♦ ❧♦❦á❧♥í❤♦
ú❧♦➸✐➨t➙ ♠♦❜✐❧♥í❤♦ ③❛➦í③❡♥✐✳

• ❋P✵✽✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ♣➦✐ ③á③♥❛♠✉ ✉♠♦➸➡♦✈❛t ③♦❜r❛③❡♥í ❛❦t✉á❧♥í❤♦ st❛✈✉ ✈♦③✐❞❧❛ ③ ❞❛t
③ís❦❛♥ý❝❤ ③ ❖❇❉✷ ❥❡❞♥♦t❦②✳

• ❋P✵✾✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦íst✉♣ ❦ r②❝❤❧♦st✐ ✈♦③✐❞❧❛ ③ ❖❇❉✷ ❥❡❞♥♦t❦②✳

✸



❑❆P■❚❖▲❆ ✷✳ ❆◆❆▲Ý❩❆ P❘❖❏❊❑❚❯

• ❋P✶✵✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦íst✉♣ ❦ t❡♣❧♦t➙ ❝❤❧❛❞í❝í ❦❛♣❛❧✐♥② ♠♦t♦r✉ ③ís❦❛♥é ③
❖❇❉✷ ❥❡❞♥♦t❦②✳

• ❋P✶✶✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦íst✉♣ ❦ ♦tá↔❦á♠ ♠♦t♦r✉ ③ís❦❛♥ý❝❤ ③ ❖❇❉✷ ❥❡❞♥♦t❦②✳

• ❋P✶✷✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦íst✉♣ ❦ ❛❦t✉á❧♥í s♣♦t➦❡❜➙ ♣❛❧✐✈❛ ③ís❦❛♥é ③ ❖❇❉✷
❥❡❞♥♦t❦②✳

• ❋P✶✸✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t s❞í❧❡♥í ✉❧♦➸❡♥ý❝❤ tr❛s s❡ s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs✳

• ❋P✶✹✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t s❞í❧❡♥í ❛❦t✉á❧♥í ♣♦❧♦❤② s❡ s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs✳

• ❋P✶✺✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t s❞í❧❡♥í ❛❦t✉á❧♥í❤♦ st❛✈✉ ✈♦③✐❞❧❛ s❡ s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs✳

• ❋P✶✻✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③❛③♥❛♠❡♥á✈á♥í ✐♥❢♦r♠❛❝í ③ís❦❛♥ý❝❤ ③ ❖❇❉✷ ❥❡❞♥♦t❦②✳

• ❋P✶✼✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦✐❤❧á➨❡♥í ❦ s❡r✈❡r✉ ❙♦❝✐♦❝❛rs✳

• ❋P✶✽✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦íst✉♣ ❦ ✉❧♦➸❡♥ý♠ ✈♦③✐❞❧➲♠ ③❡ s❡r✈❡r✉ ❙♦❝✐♦❝❛rs✳

• ❋P✶✾✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ♣➦✐❞á♥í ♥♦✈é❤♦ ✈♦③✐❞❧❛ ♥❛ s❡r✈❡r ❙♦❝✐♦❝❛rs✳

• ❋P✷✵✿ ❆♣❧✐❦❛❝❡ ❜✉❞❡ ✉♠♦➸➡♦✈❛t ③♦❜r❛③❡♥í ♥♦✈✐♥❡❦ ③❡ s❡r✈❡r✉ ❙♦❝✐♦❝❛rs✳

✷✳✶✳✷ ◆❡❢✉♥❦↔♥í ♣♦➸❛❞❛✈❦②

• ❆♣❧✐❦❛❝❡ ❜✉❞❡ ❢✉♥❣♦✈❛t ♥❛ ✈➨❡❝❤ ③❛➦í③❡♥í❝❤ ♣♦✉➸í✈❛❥í❝í ❆♥❞r♦✐❞ ✈❡r③❡ ✹✳✵ ♥❡❜♦ ✈②➨➨í✳

• ❆♣❧✐❦❛❝❡ ❜✉❞❡ ♣r♦ ♣❧♥♦✉ ❢✉♥❦↔♥♦st ✈②➸❛❞♦✈❛t ♣➦✐♣♦❥❡♥í ❦ ❖❇❉✷ ❬✹❪ ❥❡❞♥♦t❝❡✳

• ❆♣❧✐❦❛❝❡ ❜✉❞❡ ♣r♦ ♣❧♥♦✉ ❢✉♥❦↔♥♦st ❞á❧❡ ✈②➸❛❞♦✈❛t✿

✕ ♣➦✐♣♦❥❡♥í ❦ ✐♥t❡r♥❡t✉✱

✕ ♣➦✐♣♦❥❡♥í ❜❧✉❡t♦♦t❤✱

✕ ♣➦íst✉♣ ❦ ♣♦❧♦③❡✱

✕ ♣➦íst✉♣ ❦ ú❧♦➸✐➨t✐ ❞❛t✳

✷✳✷ ❑❧í↔♦✈é ♣r♦❜❧é♠②

❱ tét♦ s❡❦❝✐ ❥s♦✉ s❤r♥✉t② ❦❧í↔♦✈é ❛ ♣♦t❡♥❝✐á❧♥➙ r✐③✐❦♦✈é ♣r♦❜❧é♠②✱ s❡ ❦t❡rý♠✐ s❡ ❜✉❞❡
♥✉t♥é ♣➦✐ ✈ý✈♦❥✐ ✈②♣♦➦á❞❛t ❛ ❥❡❥✐❝❤ ♠♦➸♥é ➦❡➨❡♥í✳

✹



✷✳✷✳ ❑▲❮❷❖❱➱ P❘❖❇▲➱▼❨

✷✳✷✳✶ ❩ís❦á✈á♥í ♣♦❧♦❤②

Pr♦ ③á③♥❛♠ tr❛s② ❥❡ ♣♦t➦❡❜♥é ♠ít ❝♦ ♥❡❥♣➦❡s♥➙❥✐ ✉r↔❡♥♦✉ ♣♦❧♦❤✉✳ ❆♥❞r♦✐❞ ♣♦s❦②t✉❥❡
♥➙❦♦❧✐❦ ♠♦➸♥♦stí ❥❛❦ ③ís❦❛t ❛❦t✉á❧♥í ♣♦❧♦❤✉✿

• ❩ís❦á✈á♥í ♣♦❧♦❤② ♣♦♠♦❝í ♠♦❜✐❧♥í sít➙✳

• ❩ís❦á✈á♥í ♣♦❧♦❤② ♣♦♠♦❝í ❞♦st✉♣♥ý❝❤ sítí ❲✐✲❋✐✳

• ❩ís❦á✈á♥í ♣♦❧♦❤② ♣♦♠♦❝í ●P❙✳

P♦♥➙✈❛❞➸ ❥❡ ❦ ③á③♥❛♠✉ tr❛s② ♣♦t➦❡❜❛ ❝♦ ♥❡❥♣➦❡s♥➙❥➨í ♣♦❧♦❤❛✱ ✈ ú✈❛❤✉ ♣➦✐♣❛❞á ♣♦✉③❡ ③❥✐➨➫♦✈á♥í
♣♦❧♦❤② ♣♦♠♦❝í ●P❙✳ P♦✉➸í✈á♥í ●P❙ ✈ ♠♦❜✐❧♥í♠ ③❛➦í③❡♥í s✐❝❡ ③✈②➨✉❥❡ s♣♦t➦❡❜✉ ❜❛t❡r✐❡✱ ❛❧❡
❞á s❡ ♣➦❡❞♣♦❦❧á❞❛t✱ ➸❡ ❛♣❧✐❦❛❝❡ ❜✉❞❡ ♣♦✉➸í✈á♥❛ ♣r✐♠ár♥➙ ♣➦✐ ❥í③❞➙ ❛✉t♦♠♦❜✐❧❡♠✱ ✈❡ ❦t❡ré♠
s❡ ✈➙t➨✐♥♦✉ ♥❛❝❤á③í ③❞r♦❥ ❡♥❡r❣✐❡✳ ❑ ③ís❦á✈á♥í ♣♦❧♦❤② ③ ●P❙ ❜✉❞❡ ♣♦✉➸✐t♦ ❆♥❞r♦✐❞ ❢r❛♠❡✇♦r❦
❧♦❝❛t✐♦♥ ❆P■ ❬✺❪✳

✷✳✷✳✷ ❑♦♠✉♥✐❦❛❝❡ s ➦í❞í❝í ❥❡❞♥♦t❦♦✉

Pr♦ ③ís❦á✈á♥í ❝♦ ♥❡❥✈í❝❡ ✐♥❢♦r♠❛❝í ♦ ✈♦③✐❞❧❡ ❜✉❞❡ ❛♣❧✐❦❛❝❡ s❝❤♦♣♥á ❦♦♠✉♥✐❦♦✈❛t s ❥❡❤♦
➦í❞í❝í ❥❡❞♥♦t❦♦✉✳ ❏❡❞✐♥♦✉ ♠♦➸♥♦stí ❥❡ ❦♦♠✉♥✐❦❛❝❡ s ➦í❞í❝í ❥❡❞♥♦t❦♦✉ ♣♦♠♦❝í ❖❇❉✷ ♣r♦t♦❦♦❧✉
♣➦❡s r♦③❤r❛♥í ❜❧✉❡t♦♦t❤✳

❩❦r❛t❦❛ ❖❇❉ ③♥❛♠❡♥á ❖♥✲❇♦❛r❞ ❉✐❛❣♥♦st✐❝s ❛ ❥❡❞♥á s❡ ♦ ♣r♦t♦❦♦❧ ✉r↔❡♥ý ❦ ❞✐❛❣♥♦st✐❝❡
❡♠✐s♥í❝❤ s②sté♠➲ ♦s♦❜♥í❝❤ ❛✉t♦♠♦❜✐❧➲✳ P➦ít♦♠♥♦st ❖❇❉✷ ✈❡ ✈②rá❜➙♥ý❝❤ ❛✉t♦♠♦❜✐❧❡❝❤ ❥❡
♣♦✈✐♥♥á ✈ ❯❙❆ ♦❞ r♦❦✉ ✶✾✾✻✱ ✈ ❊✈r♦♣➙ ♦❞ r♦❦✉ ✷✵✵✶ ♣r♦ ✈➨❡❝❤♥② ❛✉t♦♠♦❜✐❧② s ❜❡♥③í♥♦✈ý♠
♠♦t♦r❡♠ ❛ ♦❞ r♦❦✉ ✷✵✵✹ ♣r♦ ✈➨❡❝❤♥② ❛✉t♦♠♦❜✐❧② s ❞✐❡s❡❧♦✈ý♠ ♠♦t♦r❡♠ ❬✹❪✳

▼❡③✐ ❤❧❛✈♥í ✈ý❤♦❞② ♣♦✉➸✐tí ❖❇❉✷ t❡❞② ♣❛t➦í s❦♦r♦ ❥✐stá ♣➦ít♦♠♥♦st ✈❡ ✈♦③✐❞❧❡ ❛ t❛❦é
♥í③❦á ❝❡♥❛ ❖❇❉✷ ❛❞❛♣tér✉✱ ❦t❡rá s❡ ✉ ♥❡❥❧❡✈♥➙❥➨í❝❤ ❜❧✉❡t♦♦t❤ ❛❞❛♣tér➲ ♣♦❤②❜✉❥❡ ❦♦❧❡♠
✸✵✵✱✲ ❑↔✳

Pr♦ ♣♦✉➸✐tí ❖❇❉✷ ❥❡❞♥♦t❦② s ✈②✈í❥❡♥♦✉ ❛♣❧✐❦❛❝í s❡ ♥❛❜í③í ♥➙❦♦❧✐❦ ♠♦➸♥♦stí ➦❡➨❡♥í✿

• ■♠♣❧❡♠❡♥t❛❝❡ ✈❧❛st♥í❤♦ ➦❡➨❡♥í ♣r♦ ❦♦♠✉♥✐❦❛❝✐ s ❖❇❉✷ ❥❡❞♥♦t❦♦✉✳

• ◆❛❥✐tí ❛ ♣♦✉➸✐tí ✈❤♦❞♥é ♦♣❡♥✲s♦✉r❝❡ ❦♥✐❤♦✈♥② ✉r↔❡♥é ♣r♦ ❦♦♠✉♥✐❦❛❝✐ s ❖❇❉✷ ❥❡❞♥♦t✲
❦♦✉✳

• P♦✉➸✐tí ❡①✐st✉❥í❝í❤♦ ➦❡➨❡♥í ③ ❛♣❧✐❦❛❝❡ ▼❡tr♦❝❛rs ❬✻❪ ✈②✈í❥❡♥é ❘♦♠❛♥❡♠ ❑✉❜➲ ✈ rá♠❝✐
❋❊▲ ❷❱❯❚✳

P♦ ♥❛st✉❞♦✈á♥í ♣r♦❜❧❡♠❛t✐❦② ❜②❧♦ ③❤♦❞♥♦❝❡♥♦✱ ➸❡ ♥❡❥❧❡♣➨í ✈❛r✐❛♥t♦✉ ❜✉❞❡ ♣♦✉➸✐tí ❛ ú♣r❛✈❛
❡①✐st✉❥í❝í❤♦ ➦❡➨❡♥í ③ ♣r♦❥❡❦t✉ ▼❡tr♦❝❛rs✳

✺



❑❆P■❚❖▲❆ ✷✳ ❆◆❆▲Ý❩❆ P❘❖❏❊❑❚❯

✷✳✷✳✸ ❯❦❧á❞á♥í ③❛③♥❛♠❡♥❛♥ý❝❤ tr❛s

❆♣❧✐❦❛❝❡ ♠á ✉♠♦➸➡♦✈❛t ✉❦❧á❞á♥í ③❛③♥❛♠❡♥❛♥ý❝❤ tr❛s ❞♦ ❞❛t♦✈é❤♦ ú❧♦➸✐➨t➙ ♠♦❜✐❧♥í❤♦
③❛➦í③❡♥í ❛ ❞á❧❡ s ♥✐♠✐ ♣r❛❝♦✈❛t✳ ❏❡ t❡❞② ❞➲❧❡➸✐té ③✈♦❧✐t ✈❤♦❞♥ý ❢♦r♠át ❞❛t✱ ❦t❡rý ❜✉❞❡ ③ár♦✈❡➡
♠♦➸♥é ❞♦st❛t❡↔♥➙ ❝✉st♦♠✐③♦✈❛t ♣r♦ ✉❧♦➸❡♥í ✐♥❢♦r♠❛❝í ③ ➦í❞í❝í ❥❡❞♥♦t❦②✳

❱ ú✈❛❤✉ ♣➦✐♣❛❞❛❥í ❞✈❛ ❢♦r♠át②✿

• ●P❳ ✭●♣s ❊①❝❤❛♥❣❡ ❋♦r♠❛t✮ ❬✼❪✿ ❏❡❞♥♦❞✉❝❤ý ❳▼▲ ❢♦r♠át ♣r♦ ✈ý♠➙♥✉ ●P❙ ❞❛t
✭❜♦❞➲✱ tr❛s✱ ❛t❞✳✮ ✳

• ❑▼▲ ✭❑❡②❤♦❧❡ ▼❛r❦✉♣ ▲❛♥❣✉❛❣❡✮ ❬✽❪✿ ❳▼▲ ❢♦r♠át✱ ❦t❡rý ❥❡ st❛♥❞❛r❞❡♠ ❖●❈ ✭❖♣❡♥
●❡♦s♣❛t✐❛❧ ❈♦♥s♦rt✐✉♠ ❬✾❪✮ ❛ ❥❡ ✈②✈í❥❡♥ s♣♦❧❡↔♥♦stí ●♦♦❣❧❡✳ ❙❧♦✉➸í ❦ ✈②❥❛❞➦♦✈❛♥í ❣❡♦✲
❣r❛✜❝❦ý❝❤ ❞❛t ♣♦♠♦❝í ❞✈♦✉✲ ✐ t➦í✲❞✐♠❡♥③✐♦♥á❧♥í❝❤ ♣r♦❤❧í➸❡↔➲✳ ❑ ❢♦r♠át✉ ❡①✐st✉❥❡ r♦③✲
sá❤❧á ❞♦❦✉♠❡♥t❛❝❡✳ ❉♦ ❑▼▲ s❡ ♣➦✐ ❞♦❞r➸❡♥í ❥❡❤♦ ❢♦r♠át✉ ❞❛❥í ♣➦✐❞❛t ❧✐❜♦✈♦❧♥á ❞❛t❛✳

Pr♦ ✉❦❧á❞á♥í ❞❛t ❜②❧ ✈②❜rá♥ ❢♦r♠át ❑▼▲✳ ❩❡❥♠é♥❛ ♣r♦ ❥❡❤♦ r♦③➨í➦❡♥♦st✱ r♦③sá❤❧♦✉ ❞♦✲
❦✉♠❡♥t❛❝✐ ❛ ❥❡❞♥♦❞✉❝❤♦✉ r♦③➨✐➦✐t❡❧♥♦st ✈❧❛st♥í♠✐ ❞❛t②✳

✷✳✷✳✹ ❙♣♦❥❡♥í s❡ s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs

❙❡r✈❡r ❙♦❝✐♦❝❛rs ❜② ♠➙❧ ♣♦❞♣♦r♦✈❛t ❛r❝❤✐t❡❦t✉r✉ r♦③❤r❛♥í ❘❊❙❚ ✭❘❡♣r❡s❡♥t✐♦♥❛❧ ❙t❛t❡
❚r❛♥s❢❡r✮✳ ❘♦③❤r❛♥í ✉♠♦➸➡✉❥❡ s♥❛❞♥ý ♣➦íst✉♣ ❦❡ ③❞r♦❥➲♠ ♣♦♠♦❝í ❥❛s♥➙ ❞❡✜♥♦✈❛♥é❤♦ ❯❘■
❬✶✵❪✳

❘❊❙❚ r♦③❤r❛♥í ♠➲➸❡ ♦❜s❛❤♦✈❛t ↔t②➦✐ ③á❦❧❛❞♥í ♠❡t♦❞②✿

• ●❊❚✿ ③á❦❧❛❞♥í ♠❡t♦❞❛ ♣r♦ ③ís❦á♥í ③❞r♦❥❡✳

• P❖❙❚✿ ▼❡t♦❞❛ ♣r♦ ✈②t✈♦➦❡♥í ❞❛t ♥❛ s❡r✈❡r✉✳

• ❉❊▲❊❚❊✿ ▼❡t♦❞❛ ♣r♦ s♠❛③á♥í ③❞r♦❥❡ ♥❛ s❡r✈❡r✉✳

• P❯❚✿ ▼❡t♦❞❛ ♣r♦ ú♣r❛✈✉ ③❞r♦❥❡✳ ◆❛ r♦③❞í❧ ♦❞ ♠❡t♦❞② P❖❙❚ s❡ ③❞❡ ✈♦❧á ❥✐➸ ❡①✐st✉❥í❝í
③❞r♦❥

Pr♦ ♣➦❡♥♦s ❞❛t ❜✉❞♦✉ ❦✈➲❧✐ ♣♦➸❛❞❛✈❦➲♠ s❡r✈❡r✉ ♣♦✉➸✐t② ❏❙❖◆ ❬✶✶❪ ③♣rá✈②✳

✻



❑❛♣✐t♦❧❛ ✸

P♦❞♦❜♥é s②sté♠②

❚❛t♦ ❦❛♣✐t♦❧❛ s❡ ③❛❜ý✈á ❛♥❛❧ý③♦✉ ♣♦❞♦❜♥ý❝❤ s②sté♠➲✳ ❇✉❞♦✉ ③❞❡ s❤r♥✉t② ❥❡❥✐❝❤ ③á❦❧❛❞♥í
❢✉♥❦❝❡ ❛ t②✱ ❦t❡ré ♠❛❥í s♣♦❥✐t♦st s❡ ③❛❞á♥í♠ ♣r♦❥❡❦t✉ ❙♦❝✐♦❝❛rs✳

P♦♠♦❝í ✈ýs❧❡❞♥é r❡➨❡r➨❡ ❜✉❞❡ ♠♦➸♥é ③❛♥❛❧②③♦✈❛t✱ ❥❛❦ ✈②♣❛❞á ❛ ❢✉♥❣✉❥❡ ♣♦t❡♥❝✐á❧♥í ❦♦♥✲
❦✉r❡♥❝❡ ♠♦❜✐❧♥í ❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs✳ ❇✉❞❡ s❡ ♠♦➸♥é ✐♥s♣✐r♦✈❛t✱ ♥❡❜♦ ♥❛♦♣❛❦ ♣♦✉↔✐t ③ ❝❤②❜✳

✸✳✶ ❩✉❜✐❡

❉❧❡ ♣♦♣✐s✉ ♥❛ ✇❡❜♦✈ý❝❤ strá♥❦á❝❤ ♣r♦❥❡❦t✉ ❬✶✷❪ s❡ ❥❡❞♥á ♦ ❛♣❧✐❦❛❝✐ ♣♦s❦②t✉❥í❝í s♣♦✲
❥❡♥í ✇❡❜♦✈é ❛♣❧✐❦❛❝❡ ❛ ♠♦❜✐❧♥í❤♦ ③❛➦í③❡♥í ♣➦✐♣♦❥❡♥é❤♦ ❦ ➦í❞í❝í ❥❡❞♥♦t❝❡ ❛✉t♦♠♦❜✐❧✉✳ ❙②sté♠
✉♠♦➸➡✉❥❡ s❧❡❞♦✈á♥í ♣♦❧♦❤②✱ ③ís❦á✈á♥í ✐♥❢♦r♠❛❝í ♦ ♠♦t♦r✉✱ ③♦❜r❛③❡♥í ❝❤②❜♦✈ý❝❤ ❤❧á➨❡♥í ③ ➦í✲
❞í❝í ❥❡❞♥♦t❦② ❛✉t♦♠♦❜✐❧✉ ↔✐ ♣r♦♣♦❥❡♥í s r♦❞✐♥♦✉ ♥❡❜♦ ♣➦át❡❧✐ ❛ ✈③á❥❡♠♥é s❞í❧❡♥í ❞❛t✳ ▼❡③✐
❤❧❛✈♥í ❢✉♥❦❝❡ ♣❛t➦í✿

• ❩❥✐➨➫♦✈á♥í ♣♦❧♦❤② ✈♦③✐❞❧❛ ✈ r❡á❧♥é♠ ↔❛s❡✳

• ❯♣♦③♦r♥➙♥í ♥❛ ♣r♦❜❧é♠② ③❥✐➨t➙♥é ③ ➦í❞í❝í ❥❡❞♥♦t❦②✳

• ▼➙➦❡♥í ❦✈❛❧✐t② ➦í③❡♥í✳

• ❱②t✈á➦❡♥í s❦✉♣✐♥ ✈③á❥❡♠♥➙ s❞í❧❡❥í❝í❝❤ ♣♦❧♦❤✉ ♣r♦ ❝❛r✲s❤❛r✐♥❣ ✶ ♥❡❜♦ s♣♦❧❡↔♥é ❝❡st♦✈á♥í✳

• ❩❛③♥❛♠❡♥á✈á♥í tr❛s② s♣♦❧❡↔♥➙ s ❞❛t② ③ís❦❛♥ý♠✐ ③ ➦í❞í❝í ❥❡❞♥♦t❦② ❛ ♥ás❧❡❞♥é s❞í❧❡♥í ♥❛
s♦❝✐á❧♥í sít➙✳

✶❈❛r✲s❤❛r✐♥❣✿ ❦♦♠❡r↔♥í s❞í❧❡♥í ❛✉t♦♠♦❜✐❧➲ ✈í❝❡ ➦✐❞✐↔✐

✼
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◆❛ ♦❜rá③❝í❝❤ ✸✳✶❛ ❛ ✸✳✶❜ s❡ ♥❛❝❤á③í ✉❦á③❦❛ ③ ❛♣❧✐❦❛❝❡ ❩✉❜✐❡✳

✭❛✮ ❩✉❜✐❡ ✶ ✭❜✮ ❩✉❜✐❡ ✷

❖❜rá③❡❦ ✸✳✶✿ ❙♥í♠❦② ♦❜r❛③♦✈❦② ❛♣❧✐❦❛❝❡ ❩✉❜✐❡

✸✳✷ ▼❛✈✐❛

▼❛✈✐❛ ❬✶✸❪ ♣♦❞❧❡ ✇❡❜♦✈ý❝❤ strá♥❡❦ ♣r♦❥❡❦t✉ ♥❛❜í③í ♣♦❞♦❜♥é ❢✉♥❦❝❡ ❥❛❦♦ ❛♣❧✐❦❛❝❡ ❩✉❜✐❡✳
❖♣➙t s❡ ❥❡❞♥á ♦ s♦❝✐á❧♥í sí➫ ♣r♦ ➦✐❞✐↔❡ ❛✉t♦♠♦❜✐❧➲✳ ❏❡ ③❞❡ s♣♦❥❡♥í s ❖❇❉✷ ❥❡❞♥♦t❦♦✉✱ s❜➙r ❞❛t✱
❧♦❦❛❝❡ ❛ ♣r♦♣♦❥❡♥í s ♦st❛t♥í♠✐ ✉➸✐✈❛t❡❧✐✳ ▼❡③✐ ❞❛❧➨í ❢✉♥❦❝❡ ♣❛t➦í ❞✐❛❣♥♦st✐❦❛ ✈♦③✉✱ ♣♦❞♦❜♥➙
❥❛❦♦ ✉ ❛♣❧✐❦❛❝❡ ❩✉❜✐❡✳

✸✳✸ ❚♦rq✉❡

❱❡❧♠✐ r♦③➨í➦❡♥á ❛ ♦❜❧í❜❡♥á ❞✐❛❣♥♦st✐❝❦á ❛♣❧✐❦❛❝❡ ♣♦✉➸í✈❛❥í❝í ❖❇❉✷ r♦③❤r❛♥í ❬✶✹❪✳ ❏❡
s❝❤♦♣♥á ③ís❦❛t ❞❛t❛ ③ ✈❡❧❦é❤♦ ♠♥♦➸st✈í s❡♥③♦r➲✱ ♥ás❧❡❞♥➙ ❥❡ ③♣r❛❝♦✈❛t✱ ③♦❜r❛③✐t ♥❡❜♦ ③❛③♥❛✲
♠❡♥❛t✳ ❉á❧❡ ❛♣❧✐❦❛❝❡ ♥❛❜í③í r♦③sá❤❧é ♠♦➸♥♦st✐ ❦❛st♦♠✐③❛❝❡ ✉➸✐✈❛t❡❧s❦é❤♦ r♦③❤r❛♥í✱ ♥❛♣➦í❦❧❛❞
ú♣r❛✈✉ ③♦❜r❛③♦✈❛♥ý❝❤ ✐♥❢♦r♠❛❝í✳ ▼❡③✐ ❤❧❛✈♥í ❢✉♥❦❝❡ ♣❛t➦í✿

• ❩♦❜r❛③♦✈á♥í ✐♥❢♦r♠❛❝í ♦ ❥í③❞➙ ✈ r❡á❧♥é♠ ↔❛s❡ ✭r②❝❤❧♦st✱ ♦tá↔❦②✱ t❡♣❧♦t❛ ♠♦t♦r✉✱ ❛t❞✳✮✳

• ❩á③♥❛♠ tr❛s② ❛ ✐♥❢♦r♠❛❝í ③ ➦í❞í❝í ❥❡❞♥♦t❦② ❛ ♥ás❧❡❞♥é s❞í❧❡♥í✳

• ❩❥✐➨➫♦✈á♥í ③á✈❛❞ ❛✉t♦♠♦❜✐❧✉✳

✽



✸✳✹✳ ❙❍❘◆❯❚❮

◆❛ ♦❜rá③❝í❝❤ ✸✳✷❛ ❛ ✸✳✷❜ s❡ ♥❛❝❤á③í ✉❦á③❦❛ ③ ❛♣❧✐❦❛❝❡ ❚♦rq✉❡✳

✭❛✮ ❚♦rq✉❡ ✶ ✭❜✮ ❚♦rq✉❡ ✷

❖❜rá③❡❦ ✸✳✷✿ ❙♥í♠❦② ♦❜r❛③♦✈❦② ❛♣❧✐❦❛❝❡ ❚♦rq✉❡

✸✳✹ ❙❤r♥✉tí

❩ ✉✈❡❞❡♥é❤♦ ♣r➲③❦✉♠✉ ✈②♣❧ý✈á✱ ➸❡ ❛♣❧✐❦❛❝í✱ ❦t❡ré s❡ ❢✉♥❦↔♥♦stí ♣♦❞♦❜❛❥í ❛♣❧✐❦❛❝✐ ❙♦❝✐♦✲
❝❛rs✱ ❥❡ ♥➙❦♦❧✐❦✳ ❑r♦♠➙ ❛♣❧✐❦❛❝❡ ❚♦rq✉❡✱ ❦t❡rá s❡ ❦♦♥❝❡♣t✉ ❙♦❝✐♦❝❛rs ♣♦❞♦❜á ♥❡❥♠é♥➙✱ ♥❡❥s♦✉
t②t♦ ❛♣❧✐❦❛❝❡ ♥❛ tr❤✉ ❞❧♦✉❤♦ ❛ ♥❡❥s♦✉ ♠♦❝ r♦③➨í➦❡♥é✳

▼♦❜✐❧♥í ❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs ❜✉❞❡ ♦♣r♦t✐ ✉✈❡❞❡♥ý♠ ❛♣❧✐❦❛❝í♠ ❜❧í➸❡ s♣♦❧✉♣r❛❝♦✈❛t s❡ s❡r✲
✈❡r❡♠ ❙♦❝✐♦❝❛rs✱ ❝♦➸ ❜② ♠♦❤❧♦ ❜ýt ✉➸✐✈❛t❡❧s❦② ③❛❥í♠❛✈é ❛ ❝❤②t❧❛✈é✳

❋✉♥❦❝í✱ ❦t❡rá ♠➙ ♥❛ ③❦♦✉♠❛♥ý❝❤ ❛♣❧✐❦❛❝í❝❤ ♥❡❥✈í❝❡ ③❛✉❥❛❧❛✱ ❛ ❜②❧♦ ❜② ③❛❥í♠❛✈é ❥✐ ♣➦✐❞❛t
✐ ❞♦ ❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs✱ ❜②❧♦ ❤♦❞♥♦❝❡♥í ❦✈❛❧✐t② ➦í③❡♥í ✉ ❛♣❧✐❦❛❝❡ ▼❛✈✐❛✳ ❆♣❧✐❦❛❝❡ ♣♦❞❧❡ ✈➨❡❤♦
♠➙➦í ❦✈❛❧✐t✉ ➦í③❡♥í ♥❛ ③á❦❧❛❞➙ r②❝❤❧♦st✐✱ ③r②❝❤❧♦✈á♥í✱ ♣➦✐❞á✈á♥í ♣❧②♥✉ ♥❡❜♦ ❢r❡❦✈❡♥❝❡ ➦❛③❡♥í
❛ ♥❛ ③á❦❧❛❞➙ t♦❤♦ ❤♦❞♥♦tí ➦✐❞✐↔❡✳

✾
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✶✵



❑❛♣✐t♦❧❛ ✹

❆♥❛❧ý③❛ t✈♦r❜② ❛♣❧✐❦❛❝í ♣r♦ ♣❧❛t❢♦r♠✉
❆♥❞r♦✐❞

✹✳✶ ❩á❦❧❛❞♥í ♣♦♣✐s ❖❙ ❆♥❞r♦✐❞

❆♥❞r♦✐❞ ❥❡ ♦♣❡r❛↔♥í s②sté♠ ③❛❧♦➸❡♥ý ♥❛ ❧✐♥✉①♦✈é♠ ❥á❞➦❡ ✉r↔❡♥ý ♣➦❡❞❡✈➨í♠ ♣r♦ ③❛➦í③❡♥í
s ❞♦t②❦♦✈ý♠ ❞✐s♣❧❡❥❡♠✱ ❥❛❦♦ ❥s♦✉ ♠♦❜✐❧♥í t❡❧❡❢♦♥② ♥❡❜♦ t❛❜❧❡t②✳ ❏❡ ✈②✈í❥❡♥ ❦♦♥s♦r❝✐❡♠ ❖❍❆
✭❖♣❡♥ ❍❛♥❞s❡t ❆❧❧✐❛♥❝❡✮ ❬✶✺❪✱ ❞♦ ❦t❡ré❤♦ s♣❛❞á ✽✹ t❡❝❤♥♦❧♦❣✐❝❦ý❝❤ ❛ ♠♦❜✐❧♥í❝❤ s♣♦❧❡↔♥♦stí✱
✈↔❡t♥➙ s♣♦❧❡↔♥♦st✐ ●♦♦❣❧❡✱ ❦t❡rá ❞♦ s②sté♠✉ ✐♥t❡❣r✉❥❡ ✈❡❧❦é ♠♥♦➸st✈í s✈ý❝❤ ♣r♦❞✉❦t➲ ❛ ❥❡ s❡
s②sté♠❡♠ ♥❡♦❞♠②s❧✐t❡❧♥➙ ♣r♦♣♦❥❡♥❛ ❬✶✻❪✳

Pr♦ ✈ý✈♦❥ ❛♣❧✐❦❛❝í ♣r♦ ❖❙ ❆♥❞r♦✐❞ s❡ ♣♦✉➸í✈á ♣r♦❣r❛♠♦✈❛❝í ❥❛③②❦ ❏❛✈❛ ✈②✉➸í✈❛❥í❝í ❆♥✲
❞r♦✐❞ ❙❉❑ ✭❙♦❢t✇❛r❡ ❉❡✈❡❧♦♣♠❡♥t ❑✐t✮ ❬✶✼❪✳

❖♣❡r❛↔♥í s②sté♠ ❆♥❞r♦✐❞ ❥❡ ✈②✈í❥❡♥ ♣♦❞ ❆♣❛❝❤❡ ✷✳✵ ❛ ●P▲✈✷ ❧✐❝❡♥❝❡♠✐✱ ❝♦➸ ③♥❛♠❡♥á✱
➸❡ ❥❡ t③✈✳ ♦t❡✈➦❡♥ý♠ s♦❢t✇❛r❡♠✳ ❉í❦② t♦♠✉ ♠➲➸❡ ❜ýt ✈♦❧♥➙ ❞✐str✐❜✉♦✈á♥ ❛ ✉♣r❛✈♦✈♦✈á♥
s♣♦❧❡↔♥♦st♠✐ ✈②rá❜➙❥í❝í♠✐ ♠♦❜✐❧♥í ③❛➦í③❡♥í ❬✶✽❪✳

✹✳✶✳✶ ❍✐st♦r✐❡ ♦♣❡r❛↔♥í❤♦ s②sté♠✉ ❆♥❞r♦✐❞

❙♣♦❧❡↔♥♦st ❆♥❞r♦✐❞ ■♥❝✳ ❜②❧❛ ③❛❧♦➸❡♥❛ ✈ ➦í❥♥✉ ✷✵✵✸ ✈ ❑❛❧✐❢♦r♥✐✐✱ ✈ r♦❝❡ ✷✵✵✺ ❜②❧❛ ❦♦✉♣❡♥❛
s♣♦❧❡↔♥♦stí ●♦♦❣❧❡ ■♥❝✳

Pr✈♥í♠ ♦✜❝✐á❧♥í♠ ♠♦❜✐❧♥í♠ t❡❧❡❢♦♥❡♠ s ♦♣❡r❛↔♥í♠ s②sté♠❡♠ ❆♥❞r♦✐❞ s❡ st❛❧ ✈ ➦í❥♥✉
✷✵✵✽ ♠♦❜✐❧♥í t❡❧❡❢♦♥ ❍❚❈ ❉r❡❛♠✱ s ❖❙ ❆♥❞r♦✐❞ ✈❡r③❡ ✶✳✵ ❬✶✾❪✳

✶✶
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✹✳✷ ❆r❝❤✐t❡❦t✉r❛ ♦♣❡r❛↔♥í❤♦ s②sté♠✉ ❆♥❞r♦✐❞

❖♣❡r❛↔♥í s②sté♠ ❆♥❞r♦✐❞ ❥❡ r♦③❞➙❧❡♥ ❞♦ ♣➙t✐ ❤❧❛✈♥í❝❤ ↔ástí ✈❡ ↔t②➦❡❝❤ ✈rst✈á❝❤ ❬✷✵❪ ✹✳✶✿

❖❜rá③❡❦ ✹✳✶✿ ❆r❝❤✐t❡❦t✉r❛ ♦♣❡r❛↔♥í❤♦ s②sté♠✉ ❆♥❞r♦✐❞ ❬✶❪

• ▲✐♥✉①♦✈é ❥á❞r♦✿ ❏á❞r♦✱ ♥❛ ❦t❡ré♠ ❥❡ ❖❙ ❆♥❞r♦✐❞ ③❛❧♦➸❡♥✳ ❚❛t♦ ✈rst✈❛ ♦❜s❛❤✉❥❡
✈➨❡❝❤♥② ♥í③❦♦úr♦✈➡♦✈é ♦✈❧❛❞❛↔❡✱ ♣r♦ r➲③♥♦r♦❞é ❦♦♠♣♦♥❡♥t② ③❛➦í③❡♥í s ❖❙ ❆♥❞r♦✐❞✳

• ❑♥✐❤♦✈♥②✿ ❚❛t♦ ✈rst✈❛ ♦❜s❛❤✉❥❡ ✈➨❡❝❤♥② ❦♥✐❤♦✈♥②✱ ❦t❡ré ♣♦s❦②t✉❥í ❤❧❛✈♥í ❢✉♥❦❝❡ ❖❙
❆♥❞r♦✐❞✳ ❏❡❞♥á s❡ ♥❛♣➦í❦❧❛❞ ♦ ❙◗▲✐t❡ ❦♥✐❤♦✈♥✉✱ ❦t❡rá ③❛❥✐➨➫✉❥❡ ♣♦❞♣♦r✉ ❞❛t❛❜á③❡✱
❲❡❜❑✐t ❦♥✐❤♦✈♥✉✱ ❦t❡rá ♣♦s❦②t✉❥❡ ❢✉♥❦❝✐♦♥❛❧✐t✉ ♣r♦ ♣r♦❤❧í➸❡♥í ✇❡❜✉ ♥❡❜♦ ▼❡❞✐❛ ❢r❛✲
♠❡✇♦r❦ ❦♥✐❤♦✈♥✉✱ ❦t❡rá s❡ st❛rá ♦ ♣rá❝✐ s ♠é❞✐✐✳

• ❆♥❞r♦✐❞ r✉♥t✐♠❡✿ ◆❛ st❡❥♥é ✈rst✈➙ ❥❛❦♦ ❦♥✐❤♦✈♥② ♣♦s❦②t✉❥❡ ❆♥❞r♦✐❞ r✉♥t✐♠❡ s♦✉❜♦r
③á❦❧❛❞♥í❝❤ ❏❛✈❛ ❦♥✐❤♦✈❡♥✱ ❦t❡ré ✈ý✈♦❥á➦➲♠ ✉♠♦➸➡✉❥í ✈②✈í❥❡t ❛♣❧✐❦❛❝❡ ♣r♦ ❆♥❞r♦✐❞
✈ ♣r♦❣r❛♠♦✈❛❝í♠ ❥❛③②❦✉ ❏❛✈❛✳ ❆♥❞r♦✐❞ r✉♥t✐♠❡ ❦r♦♠➙ t♦❤♦ ♦❜s❛❤✉❥❡ ❉❛❧✈✐❦ ✈✐rt✉❛❧
♠❛❝❤✐♥❡ ✭❉❱▼✮✱ ❝♦➸ ❥❡ ✈✐rt✉á❧♥í str♦❥ ✈②✈í❥❡♥ý s♣❡❝✐á❧♥➙ ♣r♦ ❖❙ ❆♥❞r♦✐❞✳ ❉❱▼ s❡
st❛rá ❤❧❛✈♥➙ ♦ s♣♦✉➨t➙♥í ❛♣❧✐❦❛❝í ❛ ❜➙❤ ♣r♦❝❡s➲ ❛ ❥❡ ♦♣t✐♠❛❧✐③♦✈❛♥ý ♣r♦ ♠♦❜✐❧♥í ③❛➦í③❡♥í✳
❉á❧❡ ③❛❥✐➨➫✉❥❡ t♦✱ ❛❜② ❜②❧❛ ❦❛➸❞á ❛♣❧✐❦❛❝❡ s♣✉➨t➙♥❛ ✈❡ s✈é♠ ✈❧❛st♥í♠ ✈❧á❦♥➙ s ✈❧❛st♥í
✐♥st❛♥❝í ❉❱▼✳

• ❆♣❧✐❦❛↔♥í ❢r❛♠❡✇♦r❦✿ P♦s❦②t✉❥❡ ♠♦➸♥♦st✐ ❖❙ ❆♥❞r♦✐❞ ✈ý✈♦❥á➦➲♠✱ ❞í❦② ↔❡♠✉➸ ❥❡
♠♦❤♦✉ ✈②✉➸ít ✈❡ s✈ý❝❤ ❛♣❧✐❦❛❝í❝❤✳ ❖❜s❛❤✉❥❡ ♥❛♣➦í❦❧❛❞✿

✕ ❆❝t✐✈✐t② ♠❛♥❛❣❡r✿ ❙t❛rá s❡ ♦ ③á❦❧á❞♥í st❛✈❡❜♥í ♣r✈❦② ❆♥❞r♦✐❞ ❛♣❧✐❦❛❝❡✱ ❛❦t✐✈✐t②✳
❬✷✶❪

✶✷



✹✳✸✳ ❩➪❙❆❉❨ ❚❱❖❘❇❨ ❆P▲■❑❆❈❮ P❘❖ ❆◆❉❘❖■❉

✕ ▲♦❝❛t✐♦♥ ♠❛♥❛❣❡r✿ P♦s❦②t✉❥❡ ♣➦íst✉♣ ❦ s②sté♠♦✈ý♠ ❧♦❦❛↔♥í♠ s❧✉➸❜á♠✳ ❬✷✷❪

✕ ❈♦♥t❡♥t ♣r♦✈✐❞❡r✿ ❯♠♦➸➡✉❥❡ ✉❦❧á❞❛t ❞❛t❛ ❛ s❞í❧❡t ❥❡ ♠❡③✐ ❛♣❧✐❦❛❝❡♠✐✳ ❬✷✸❪

• ❆♣❧✐❦❛❝❡✿ ◆❡❥✈②➨➨í ✈rst✈❛✱ ✈❡ ❦t❡ré s❡ ♥❛❝❤á③❡❥í s❛♠♦t♥é ❛♣❧✐❦❛❝❡✱ ❥❛❦♦ ♥❛♣➦í❦❧❛❞ ❛♣❧✐✲
❦❛❝❡ ♣r♦ t❡❧❡❢♦♥♥í ❤♦✈♦r②✱ ③♣rá✈② ♥❡❜♦ ✐♥t❡r♥❡t♦✈ý ♣r♦❤❧í➸❡↔✳

✹✳✸ ❩ás❛❞② t✈♦r❜② ❛♣❧✐❦❛❝í ♣r♦ ❆♥❞r♦✐❞

❆♣❧✐❦❛❝❡ ❥❡ ♦❞ ③❛↔át❦✉ t✈♦➦❡♥❛ ♣r♦ ♣❧❛t❢♦r♠✉ ❆♥❞r♦✐❞ ❛ ♣r♦t♦ ❥❡ ♥✉t♥é ❥✐ ♥❛✈r❤♦✈❛t ✈
s♦✉❧❛❞✉ s t♦✉t♦ ♣❧❛t❢♦r♠♦✉✱ ❥❡❥í♠✐ ♣r❛✈✐❞❧② ❛ ❞♦♣♦r✉↔❡♥í♠✐ ③ ♦✜❝✐á❧♥í❝❤ strá♥❡❦ ❬✶✻❪✳ ❱ tét♦
↔ást✐ ❜✉❞❡ t❡❞② ♣♦♣sá♥♦✱ ❥❛❦ ♠á ❛♣❧✐❦❛❝❡ ♣r♦ ♣❧❛t❢♦r♠✉ ❆♥❞r♦✐❞ ✈②♣❛❞❛t ❛ ❥❛❦é ✈ ♥í ♠❛❥í
❜ýt ♣♦✉➸✐té ❣r❛✜❝❦é ❛ ♦✈❧á❞❛❝í ♣r✈❦②✳

✹✳✸✳✶ ❉♦♣♦r✉↔❡♥é r♦③❧♦➸❡♥í ♦❜r❛③♦✈❦②

• ❍♦r♥í ♣❛♥❡❧✱ ♥❡❜♦❧✐ ❛❝t✐♦♥ ❜❛r s ♥❛✈✐❣❛↔♥í♠✐ ❛ ♦✈❧á❞❛❝í♠✐ ♣r✈❦②✳

• ❱❧❛st♥í ♦❜s❛❤ ❛♣❧✐❦❛❝❡✳

• ❙♣♦❞♥í ❧✐➨t❛✱ ♦❜s❛❤✉❥í❝í t❧❛↔ít❦❛ ♣r♦ ♦✈❧á❞á♥í s②sté♠✉✳

✹✳✸✳✶✳✶ ❆❝t✐♦♥ ❜❛r

❆❝t✐♦♥ ❜❛r✱ ✈✐③✳ ♦❜rá③❡❦ ✹✳✷ ✈➙t➨✐♥♦✉ ♦❜s❛❤✉❥❡ ✐❦♦♥✉ s t❧❛↔ít❦❡♠ ♣r♦ ♥á✈r❛t ♦ úr♦✈❡➡ ✈ý➨✭✶✮✱
r♦③❦❧✐❦á✈❛❝í ♠❡♥✉✭✷✮✱ ♦✈❧á❞❛❝í ♣r✈❦② ❛♣❧✐❦❛❝❡✭✸✮ ❛ ♥❛❜í❞❦✉ ❞❛❧➨í❝❤ ♦✈❧á❞❛❝í❝❤ ♣r✈❦➲✭✹✮✳

❖❜rá③❡❦ ✹✳✷✿ ❆❝t✐♦♥ ❜❛r

✹✳✸✳✶✳✷ ❱❧❛st♥í ♦❜s❛❤

❩❞❡ s❡ ♥❛❝❤á③í ❤❧❛✈♥í ↔ást ❛♣❧✐❦❛❝❡✱ ♥❛♣➦í❦❧❛❞ ♠❛♣❛ s ✈②❤❧❡❞❛♥ý♠ ❝í❧❡♠ ❥❛❦♦ ✈ t♦♠t♦
♣➦í♣❛❞➙✳ ❱✐③ ♦❜rá③❡❦ ✹✳✸✳

✶✸



❑❆P■❚❖▲❆ ✹✳ ❆◆❆▲Ý❩❆ ❚❱❖❘❇❨ ❆P▲■❑❆❈❮ P❘❖ P▲❆❚❋❖❘▼❯ ❆◆❉❘❖■❉

❖❜rá③❡❦ ✹✳✸✿ ❱❧❛st♥í ♦❜s❛❤

✹✳✸✳✶✳✸ ❙♣♦❞♥í ❧✐➨t❛

❱❡ s♣♦❞♥í ↔ást✐ s❡ ♥❛❝❤á③í s②sté♠♦✈á t❧❛↔ít❦❛✱ ✈✐③✳ ♦❜rá③❡❦ ✹✳✹✳

❖❜rá③❡❦ ✹✳✹✿ ❙♣♦❞♥í ❧✐➨t❛

✹✳✹ P♦st✉♣ ✈ý✈♦❥❡ ❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs

◆❛ ③á❦❧❛❞➙ ✐♥❢♦r♠❛❝í ♣♦♣s❛♥ý❝❤ ✈ tét♦ ❦❛♣✐t♦❧❡✱ ♣r♦❜í❤❛❧ ✈ý✈♦❥ ❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs ✈
♥ás❧❡❞✉❥í❝í❝❤ ❦r♦❝í❝❤✿

✶✳ ◆❛✈r➸❡♥í ③á❦❧❛❞♥í str✉❦t✉r② ❛♣❧✐❦❛❝❡ ❛ ♦❜r❛③♦✈❡❦ s ♦❞♣♦✈í❞❛❥í❝í♠✐ ♣➦í♣❛❞② ✉➸✐tí

✷✳ ■♠♣❧❡♠❡♥t❛❝❡ ❛♣❧✐❦❛❝❡

✸✳ ❚❡st♦✈á♥í

✹✳ ❖♣r❛✈❛ ❝❤②❜ ♥❛❧❡③❡♥ý❝❤ ♣➦✐ t❡st♦✈á♥í

✶✹



❑❛♣✐t♦❧❛ ✺

◆á✈r❤ ✉➸✐✈❛t❡❧s❦é❤♦ r♦③❤r❛♥í

❚❛t♦ ❦❛♣✐t♦❧❛ s❡ ✈➙♥✉❥❡ ♥á✈r❤✉ ✉➸✐✈❛t❡❧s❦é❤♦ r♦③❤r❛♥í✱ ❦t❡ré ❥❡ ♥❛✈r➸❡♥♦ ✈ s♦✉❧❛❞✉ s
❛♥❛❧ý③♦✉ ♣r♦❥❡❦t✉✳ ❏s♦✉ ③❞❡ ③♦❜r❛③❡♥② ❥❡❞♥♦t❧✐✈é ↔ást✐ ❛♣❧✐❦❛❝❡✱ ✉ ❦t❡rý❝❤ ❥s♦✉ ♣r♦ ❝♦ ♥❡❥✈➙t➨í
sr♦③✉♠✐t❡❧♥♦st ♣♦♣sá♥② ♦❞♣♦✈í❞❛❥í❝í ♣➦í♣❛❞② ✉➸✐tí✳

✺✳✶ ◆á✈r❤ ♣♦s❧♦✉♣♥♦st✐ ❛❦❝í ✈ ❛♣❧✐❦❛❝✐

◆❡❥♣r✈❡ ❜②❧ ✈②t✈♦➦❡♥ ♥á✈r❤ ♣♦s❧♦✉♣♥♦st✐ ❛❦❝í ✈ ❛♣❧✐❦❛❝✐ ❛ ③ár♦✈❡➡ ❞❡✜♥✐❝❡ ③á❦❧❛❞♥í❝❤
♦❜r❛③♦✈❡❦ ❛♣❧✐❦❛❝❡✱ ✈✐③✳ ♦❜r✳ ✺✳✶✳

❖❜rá③❡❦ ✺✳✶✿ ◆á✈r❤ ♣♦s❧♦✉♣♥♦st✐ ❛❦❝✐ ✈ ❛♣❧✐❦❛❝✐

✶✺



❑❆P■❚❖▲❆ ✺✳ ◆➪❱❘❍ ❯➎■❱❆❚❊▲❙❑➱❍❖ ❘❖❩❍❘❆◆❮

✺✳✷ ◆á✈r❤ ❥❡❞♥♦t❧✐✈ý❝❤ ♦❜r❛③♦✈❡❦ ❛♣❧✐❦❛❝❡

❱ tét♦ ↔ást✐ ❥s♦✉ ♣➦❡❞st❛✈❡♥② ♥á✈r❤② ♦❜r❛③♦✈❡❦ ❛♣❧✐❦❛❝❡✱ ✉ ❦t❡rý❝❤ ❥s♦✉ ✈②♣sá♥② ♦❞♣♦✈í✲
❞❛❥í❝í ♣➦í♣❛❞② ✉➸✐tí✱ ❦t❡ré ♠♦❤♦✉ ❜ýt ✈②❦♦♥á✈á♥② ❞✈➙♠❛ ✉➸✐✈❛t❡❧s❦ý♠✐ r♦❧❡♠✐✱ ♥❡♣➦✐❤❧á➨❡♥ý♠
❛ ♣➦✐❤❧á➨❡♥ý♠ ✉➸✐✈❛t❡❧❡♠✳

✺✳✷✳✶ Ú✈♦❞♥í ♦❜r❛③♦✈❦❛

❖❜r❛③♦✈❦❛✱ ❦t❡rá s❡ ✉➸✐✈❛t❡❧✐ ③♦❜r❛③í ♣♦ s♣✉➨t➙♥í ❛♣❧✐❦❛❝❡✱ ❜② ♠➙❧❛ ❜ýt ♣➦❡❤❧❡❞♥á✱ ✉➸✐✲
✈❛t❡❧s❦② ♣➦í✈➙t✐✈á ❛ ♠➙❧❛ ❜② ✉♠♦➸♥✐t r②❝❤❧é ♣➦❡♣í♥❛♥í ♠❡③✐ ③♦❜r❛③❡♥í ③á❦❧❛❞♥í❝❤ ♦✈❧á❞❛❝í❝❤
♣r✈❦➲ ❛ ③♦❜r❛③❡♥í ♥♦✈✐♥❡❦ ③❡ s❡r✈❡r✉✳ ❯➸✐✈❛t❡❧ ❜② s❡ ③ ♥í ♠➙❧ ♠♦➸♥♦st ♥❛✈✐❣♦✈❛t ❦❡ s♣rá✈➙
s✈ý❝❤ ✈♦③✐❞❡❧✱ s♣✉➨t➙♥í s❛♠♦t♥é❤♦ ③á③♥❛♠✉ tr❛s②✱ ❦ s❡③♥❛♠✉ ❥✐➸ ✉❧♦➸❡♥ý❝❤ tr❛s ❛ ♣➦í♣❛❞♥➙
❦ ❞❛❧➨í♠ ❢✉♥❦❝í♠ ♥❡❜♦ ♥❛st❛✈❡♥í♠ ❛♣❧✐❦❛❝❡✳

❏❛❦ ❥❡ ✈✐❞➙t ♥❛ ♦❜rá③❝í❝❤ ✺✳✷❛ ❛ ✺✳✷❜✱ ♦❜s❛❤✉❥❡ ♥á✈r❤ ú✈♦❞♥í ♦❜r❛③♦✈❦② ❞✈❛ ♣❛♥❡❧②✱
♣➦✐↔❡♠➸ s❡ ♥❛ ♣r✈♥í♠ ♥❛❝❤á③í ❤❧❛✈♥í ♦✈❧á❞❛❝í ♣r✈❦② ❛♣❧✐❦❛❝❡ ❛ ♥❛ ❞r✉❤é♠ ♥♦✈✐♥❦② ③❡ s❡r✈❡r✉✳

✭❛✮ ◆á✈r❤ ♣❛♥❡❧✉ s ♦✈❧á❞❛❝í♠✐
♣r✈❦②

✭❜✮ ◆á✈r❤ ♣❛♥❡❧✉ s ♥♦✈✐♥❦❛♠✐ ③❡
s❡r✈❡r✉

❖❜rá③❡❦ ✺✳✷✿ ◆á✈r❤ ú✈♦❞♥í ♦❜r❛③♦✈❦②

✶✻



✺✳✷✳ ◆➪❱❘❍ ❏❊❉◆❖❚▲■❱Ý❈❍ ❖❇❘❆❩❖❱❊❑ ❆P▲■❑❆❈❊

✺✳✷✳✶✳✶ P➦í♣❛❞② ✉➸✐tí ♣r♦ ú✈♦❞♥í ♦❜r❛③♦✈❦✉

• ◆❡♣➦✐❤❧á➨❡♥ý ✉➸✐✈❛t❡❧

✕ P➦✐❤ás✐t s❡

✕ ❙♣✉st✐t ③á③♥❛♠ tr❛s②

✕ ❱②♣♥♦✉t✴ ③❛♣♥♦✉t ③ís❦á✈á♥í ❞❛t ③ ➦í❞í❝í ❥❡❞♥♦t❦②

✕ ❩✈♦❧✐t ❜❧✉❡t♦♦t❤ ③❛➦í③❡♥í ♣r♦ ♣➦✐♣♦❥❡♥í ❦ ➦í❞í❝í ❥❡❞♥♦t❝❡

✕ ❩✈♦❧✐t ③♦❜r❛③❡♥í s❡③♥❛♠✉ ✉❧♦➸❡♥ý❝❤ tr❛s

• P➦✐❤❧á➨❡♥ý ✉➸✐✈❛t❡❧

✕ ❖❞❤❧ás✐t s❡

✕ ❩✈♦❧✐t ③♦❜r❛③❡♥í ♣❛♥❡❧✉ s ♥♦✈✐♥❦❛♠✐ ③❡ s❡r✈❡r✉

✕ ❩✈♦❧✐t ③♦❜r❛③❡♥í ♣❛♥❡❧✉ s ♦✈❧á❞❛❝í♠✐ ♣r✈❦②

✕ ❩♦❜r❛③✐t ❦♦♠❡♥tá➦❡ ♣➦ís♣➙✈❦✉

✕ P➦✐❞❛t ❦♦♠❡♥tá➦ ❦ ♣➦ís♣➙✈❦✉

✕ ❆❦t✉❛❧✐③♦✈❛t ♥♦✈✐♥❦② ③❡ s❡r✈❡r✉

✕ ❩✈♦❧✐t ✈♦③✐❞❧♦ ③❡ s❡③♥❛♠✉ ✈♦③✐❞❡❧ ③ís❦❛♥é❤♦ ③❡ s❡r✈❡r✉

✶✼



❑❆P■❚❖▲❆ ✺✳ ◆➪❱❘❍ ❯➎■❱❆❚❊▲❙❑➱❍❖ ❘❖❩❍❘❆◆❮

✺✳✷✳✷ ❩á③♥❛♠ tr❛s②

❖❜r❛③♦✈❦❛✱ ❦t❡rá s❡ s♣✉stí ♣♦ ③❛❤á❥❡♥í ③á③♥❛♠✉ tr❛s②✱ ❜② ♠➙❧❛ ♦❜s❛❤♦✈❛t ❛❦t✉á❧♥í st❛t✐s✲
t✐❦✉ ♣r♦❜í❤❛❥í❝í ❥í③❞② ✭ú❞❛❥❡ ③ ➦í❞í❝í ❥❡❞♥♦t❦② ✈♦③✐❞❧❛✱ ú❞❛❥❡ ③ ●P❙✱ ❛t❞✳✮ ❛ ♠❛♣✉ s ❛❦t✉á❧♥í
♣♦❧♦❤♦✉ ❛ s ❥✐➸ ③❛③♥❛♠❡♥❛♥♦✉ tr❛s♦✉✳ ❉á❧❡ ❜② ♠➙❧❛ ♦❜s❛❤♦✈❛t ♦✈❧á❞❛❝í ♣r✈❦② ③á③♥❛♠✉✳
P♦ ✉❦♦♥↔❡♥í ③á③♥❛♠✉ tr❛s② ❜② ♠➙❧ ❜ýt ✉➸✐✈❛t❡❧ ♣➦❡s♠➙r♦✈á♥ ♥❛ ♦❜r❛③♦✈❦✉ s❡ ③♦❜r❛③❡♥í♠
③❛③♥❛♠❡♥❛♥é tr❛s②✳

❏❛❦ ❥❡ ✈✐❞➙t ♥❛ ♦❜rá③❦✉ ✺✳✸✱ ♦❜s❛❤✉❥❡ ♥á✈r❤ tét♦ ♦❜r❛③♦✈❦② ♠❛♣✉ s ❛❦t✉á❧♥➙ ③❛③♥❛♠❡✲
♥❛♥♦✉ tr❛s♦✉ ❛ ❞❛t❛ ♣➦✐❥í♠❛♥á ③ ➦í❞í❝í ❥❡❞♥♦t❦②✳

❖❜rá③❡❦ ✺✳✸✿ ❖❜r❛③♦✈❦❛ s❡ ③á③♥❛♠❡♠ tr❛s②

✺✳✷✳✷✳✶ P➦í♣❛❞② ✉➸✐tí ♣r♦ ♦❜r❛③♦✈❦✉ s❡ ③á③♥❛♠❡♠ tr❛s②

• ◆❡♣➦✐❤❧á➨❡♥ý ✉➸✐✈❛t❡❧

✕ P♦③❛st❛✈✐t ③á③♥❛♠

✕ ❩♥♦✈✉s♣✉st✐t ♣♦③❛st❛✈❡♥ý ③á③♥❛♠

✕ ❯❦♦♥↔♥✐t ❛ ✉❧♦➸✐t ③á③♥❛♠

✕ ❩♦❜r❛③✐t ❛❦t✉á❧♥í ♣♦❧♦❤✉

✕ P➦✐❜❧í➸✐t ♠❛♣✉

✕ ❖❞❞á❧✐t ♠❛♣✉

✶✽



✺✳✷✳ ◆➪❱❘❍ ❏❊❉◆❖❚▲■❱Ý❈❍ ❖❇❘❆❩❖❱❊❑ ❆P▲■❑❆❈❊

✺✳✷✳✸ ❙❡③♥❛♠ ✉❧♦➸❡♥ý❝❤ tr❛s

❖❜r❛③♦✈❦❛ s❡ s❡③♥❛♠❡♠ ✉❧♦➸❡♥ý❝❤ tr❛s ❜② ♠➙❧❛ ③♦❜r❛③♦✈❛t s❡③♥❛♠ ③❛③♥❛♠❡♥❛♥ý❝❤ tr❛s✱
s ♠♦➸♥♦stí ③✈♦❧❡♥í ✈②❜r❛♥é tr❛s② ❛ ♥ás❧❡❞♥ý♠ ③♦❜r❛③❡♥í♠ ❞❡t❛✐❧✉ ③✈♦❧❡♥é tr❛s②✳

❱ ♥á✈r❤✉ tét♦ ♦❜r❛③♦✈❦②✱ ❥❛❦ ✈✐③✳ ♦❜rá③❡❦ ✺✳✹✱ s❡ ♥❛❝❤á③í s❡③♥❛♠ tr❛s✱ ❦t❡ré ❥s♦✉ ✉❧♦➸❡♥é
✈ ③❛➦í③❡♥í✳

❖❜rá③❡❦ ✺✳✹✿ ❖❜r❛③♦✈❦❛ s❡ s❡③♥❛♠❡♠ tr❛s

✺✳✷✳✸✳✶ P➦í♣❛❞② ✉➸✐tí ♣r♦ ♦❜r❛③♦✈❦✉ s❡ s❡③♥❛♠❡♠ tr❛s

• ◆❡♣➦✐❤❧á➨❡♥ý ✉➸✐✈❛t❡❧

✕ ❩✈♦❧✐t tr❛s✉ ③❡ s❡③♥❛♠✉

✕ ❱rát✐t s❡ ♥❛ ú✈♦❞♥í ♦❜r❛③♦✈❦✉

✶✾



❑❆P■❚❖▲❆ ✺✳ ◆➪❱❘❍ ❯➎■❱❆❚❊▲❙❑➱❍❖ ❘❖❩❍❘❆◆❮

✺✳✷✳✹ ❩♦❜r❛③❡♥í ✉❧♦➸❡♥é tr❛s②

❖❜r❛③♦✈❦❛ s❡ ③♦❜r❛③❡♥í♠ ❞❡t❛✐❧✉ ✉❧♦➸❡♥é tr❛s② ❜② ♠➙❧❛ ♦❜s❛❤♦✈❛t ♠❛♣✉ s❡ ③♦❜r❛③❡♥♦✉
tr❛s♦✉ ❛ ♠♦➸♥♦st r②❝❤❧é❤♦ ♣➦❡♣♥✉tí ♥❛ ③♦❜r❛③❡♥í st❛t✐st✐❦② tr❛s② ✭③♣r❛❝♦✈❛♥á ❞❛t❛ ③ ➦í❞í❝í
❥❡❞♥♦t❦②✱ ❞❛t❛ ③ ●P❙✱ ❛t❞✳✮✳

❏❛❦ ❥❡ ✈✐❞➙t ♥❛ ♦❜rá③❝í❝❤ ✺✳✺❛ ❛ ✺✳✺❜✱ ♥á✈r❤ tét♦ ♦❜r❛③♦✈❦② ♦❜s❛❤✉❥❡ ❞✈❛ ♣❛♥❡❧②✱ ❦❞❡ s❡
♥❛ ♣r✈♥í♠ ♥❛❝❤á③í ♠❛♣❛ s❡ ③❛③♥❛♠❡♥❛♥♦✉ tr❛s♦✉ ❛ ♥❛ ❞r✉❤é♠ st❛t✐st✐❦❛ tr❛s② ③ís❦❛♥á ③ ❞❛t
③ ➦í❞í❝í ❥❡❞♥♦t❦② ❛ ③ ●P❙✳

✭❛✮ ◆á✈r❤ ♣❛♥❡❧✉ s ♠❛♣♦✉ tr❛s② ✭❜✮ ◆á✈r❤ ♣❛♥❡❧✉ s❡ st❛t✐st✐❦❛♠✐

❖❜rá③❡❦ ✺✳✺✿ ◆á✈r❤ ♦❜r❛③♦✈❦② s❡ ③♦❜r❛③❡♥í♠ tr❛s②

✺✳✷✳✹✳✶ P➦í♣❛❞② ✉➸✐tí ♣r♦ ♦❜r❛③♦✈❦✉ s❡ ③♦❜r❛③❡♥♦✉ tr❛s♦✉

• ◆❡♣➦✐❤❧á➨❡♥ý ✉➸✐✈❛t❡❧

✕ ❩✈♦❧✐t ③♦❜r❛③❡♥í ♣❛♥❡❧✉ s❡ st❛t✐st✐❦♦✉ tr❛s②
✕ ❩✈♦❧✐t ③♦❜r❛③❡♥í ♣❛♥❡❧✉ s ♠❛♣♦✉ tr❛s②
✕ ❱rát✐t s❡ ♥❛ s❡③♥❛♠ ✉❧♦➸❡♥ý❝❤ tr❛s
✕ ❱rát✐t s❡ ♥❛ ú✈♦❞♥í ♦❜r❛③♦✈❦✉
✕ ❙♠❛③❛t tr❛s✉

• P➦✐❤❧á➨❡♥ý ✉➸✐✈❛t❡❧

✕ ◆❛❤rát tr❛s✉ ♥❛ s❡r✈❡r ❙♦❝✐♦❝❛rs

✷✵



❑❛♣✐t♦❧❛ ✻

❘❡❛❧✐③❛❝❡

❚❛t♦ ❦❛♣✐t♦❧❛ s❡ ✈➙♥✉❥❡ s❛♠♦t♥é r❡❛❧✐③❛❝✐ ❛♣❧✐❦❛❝❡✱ ♥❛st✐➡✉❥❡ ❥❡❥í ❢✉♥❣♦✈á♥í ❛ ♣♦♣✐s✉❥❡
➦❡➨❡♥í ♣r♦❜❧é♠➲✱ ❦t❡ré ♠✉s❡❧② ❜ýt ✈ ♣r➲❜➙❤✉ ✈ý✈♦❥❡ ➦❡➨❡♥②✳

❆♣❧✐❦❛❝❡ ❜②❧❛ ✈②✈í❥❡♥❛ ✈❡ ✈ý✈♦❥♦✈é♠ ♣r♦st➦❡❞í ❊❝❧✐♣s❡ s ♥❛✐♥st❛❧♦✈❛♥ý♠ r♦③➨í➦❡♥í♠ ♣r♦
❆♥❞r♦✐❞✳ ❆♣❧✐❦❛❝❡ ❥❡ ♥❛♣sá♥❛ ✈ ♣r♦❣r❛♠♦✈❛❝í♠ ❥❛③②❝❡ ❏❛✈❛✳

✻✳✶ ❙tr✉❦t✉r❛

P➦✐ ✈ý✈♦❥✐ ❛♣❧✐❦❛❝❡ ❥s❡♠ ✉s✐❧♦✈❛❧ ♦ r♦③❞➙❧❡♥í ↔❛stí✱ ❦t❡ré s♦✉✈✐s❡❥í s ●❯■✱ ♥❡❜♦❧✐ ✉➸✐✈❛t❡❧✲
s❦ý♠ r♦③❤r❛♥í♠✱ ❛ ↔ástí✱ ❦t❡ré ♦❜st❛rá✈❛❥í ❧♦❣✐❦✉ ❛ ❢✉♥❦↔♥♦st ❛♣❧✐❦❛❝❡✳

■♥t❡r❛❦❝✐ s ✉➸✐✈❛t❡❧❡♠ ♠❛❥í ✈ ♣➦í♣❛❞➙ ❆♥❞r♦✐❞ ❛♣❧✐❦❛❝í ♥❛ st❛r♦st t③✈✳ ❛❦t✐✈✐t② ❬✷✹❪✳ ❑❛➸❞á
♦❜r❛③♦✈❦❛ ❛♣❧✐❦❛❝❡ ❥❡ ❞❡✜♥♦✈á♥❛ ❥❡❞♥♦✉ ❛❦t✐✈✐t♦✉ ✭✈❡ ❢♦r♠➙ ✐♥st❛♥❝❡ t➦í❞② r♦③➨✐➦✉❥í❝í t➦í❞✉
❆❝t✐✈✐t②✮ ❛ ♠➲➸❡ s❡ ❞➙❧✐t ♥❛ t③✈✳ ❢r❛❣♠❡♥t②✳ ❋r❛❣♠❡♥t ❬✷✺❪ ❥❡ s❛♠♦st❛t♥➙ ❢✉♥❦↔♥í ❝❡❧❡❦✱
❦t❡rý r❡♣r❡③❡♥t✉❥❡ ✉r↔✐t♦✉ ↔ást ✉➸✐✈❛t❡❧s❦é❤♦ r♦③❤r❛♥í ❛ ♠✉sí ❜ýt s♦✉↔ástí ❛❦t✐✈✐t②✳ ❆❦t✐✈✐t❛
♠➲➸❡ ♦❜s❛❤♦✈❛t ✈í❝❡ ❢r❛❣♠❡♥t➲✳ ❙❛♠♦t♥ý ✈③❤❧❡❞ ❦❛➸❞é ❛❦t✐✈✐t②✴ ❢r❛❣♠❡♥t✉ ❥❡ ❞❡✜♥♦✈á♥ ✈
♦❞❞➙❧❡♥é♠ ❳▼▲ s♦✉❜♦r✉✳

❱ ❛❦t✐✈✐t➙ s❡ ♠♦❤♦✉ ♦❞❝❤②tá✈❛t ✈st✉♣② ✉➸✐✈❛t❡❧❡ ♥❡❜♦ ♠✉ ♥❛♦♣❛❦ ♣♦s❦②t♦✈❛t ♦❜s❛❤ ❛
➦❡➨✐t ③á❦❧❛❞♥í ❧♦❣✐❦✉ ❛♣❧✐❦❛❝❡✳

◆❛ ③á❦❧❛❞➙ tét♦ str✉❦t✉r② ❥❡ ✐♠♣❧❡♠❡♥t❛❝❡ r♦③❞➙❧❡♥❛ ❞♦ ❜❛❧í↔❦➲✱ ✈✐③✳ ♦❜r✳ ✻✳✶✳

❖❜rá③❡❦ ✻✳✶✿ ❉✐❛❣r❛♠ ❜❛❧í↔❦➲

✷✶



❑❆P■❚❖▲❆ ✻✳ ❘❊❆▲■❩❆❈❊

✻✳✷ Pr♦❜❧é♠② ❛ ❥❡❥✐❝❤ ➦❡➨❡♥í

❱ tét♦ ↔ást✐ ❥❡ ♣➦❡❤❧❡❞ ❤❧❛✈♥í❝❤ ♣r♦❜❧é♠➲✱ s❡ ❦t❡rý♠✐ ❥s❡♠ s❡ ♠✉s❡❧ ♣➦✐ ✈ý✈♦❥✐ ✈②♣♦➦á❞❛t
❛ str✉↔♥ý ♣♦♣✐s ❥❡❥✐❝❤ ➦❡➨❡♥í✳

✻✳✷✳✶ ❩ís❦á✈á♥í ♣♦❧♦❤②

❏❛❦ ❥✐➸ ❜②❧♦ ③♠í♥➙♥♦ ✈ ❛♥❛❧ý③❡✱ ♣r♦ ♣➦íst✉♣ ❦ ♣♦❧♦③❡ ❥❡ ♣♦✉➸✐t❛ t➦í❞❛ ▲♦❝❛t✐♦♥▼❛♥❛❣❡r ③
❜❛❧í↔❦✉ ❛♥❞r♦✐❞✳❧♦❝❛t✐♦♥ ❬✺❪✳ ❱②t✈♦➦❡♥é ✐♥st❛♥❝✐ tét♦ t➦í❞② ❥❡ ♣➦✐➦❛③❡♥ ❧✐st❡♥❡r ✐♠♣❧❡♠❡♥t✉❥í❝í
r♦③❤r❛♥í ▲♦❝❛t✐♦♥▲✐st❡♥❡r ③❡ st❡❥♥é❤♦ ❜❛❧í↔❦✉ ❬✷✻❪✳ ◆❡❥❞➲❧❡➸✐t➙❥➨í ♠❡t♦❞♦✉ ③ t♦❤♦t♦ r♦③❤r❛♥í
❥❡ ♠❡t♦❞❛ ♦♥▲♦❝❛t✐♦♥❈❤❛♥❣❡❞ s ♣❛r❛♠❡tr❡♠ t②♣✉ ▲♦❝❛t✐♦♥✱ ❦t❡rá s❡ ③❛✈♦❧á ♣♦❦❛➸❞é ❦❞②➸ s❡
③♠➙♥í ♣♦❧♦❤❛✳ P➦✐ ❦❛➸❞é ③♠➙♥➙ ♣♦❧♦❤② ❥❡ ♠♦➸♥é ♣r❛❝♦✈❛t s ♦❜❥❡❦t❡♠ t②♣✉ ▲♦❝❛t✐♦♥✱ ❦t❡rý
♦❜s❛❤✉❥❡ ✈➨❡❝❤♥② ♣♦t➦❡❜♥é ✐♥❢♦r♠❛❝❡✱ ❥❛❦♦ ❛❦t✉á❧♥í ♣♦❧♦❤❛✱ r②❝❤❧♦st ♥❡❜♦ ♥❛❞♠♦➦s❦á ✈ý➨❦❛✳
P♦té ❥❡ ♦❜❥❡❦t ✉❧♦➸❡♥ ❞♦ ❞❛t❛❜á③❡ ❛ ③❛s❧á♥ ③♣át❦② ❞♦ ❛❦t✐✈✐t②✱ ✈❡ ❦t❡ré ❦t❡ré ❥❡ ③á③♥❛♠
s♣✉➨t➙♥ ✭❚r❛❝❦❘♦✉t❡❆❝t✐✈✐t②✮✳

❯❦á③❦❛ ♠❡t♦❞② ♦♥▲♦❝❛t✐♦♥❈❤❛♥❣❡❞✿

♣✉❜❧✐❝ ✈♦✐❞ ♦♥▲♦❝❛t✐♦♥❈❤❛♥❣❡❞✭▲♦❝❛t✐♦♥ ❧♦❝✮ ④

✴✯

✯ ❑ ✉❧♦③❡♥✐ s♦✉r❛❞♥✐❝ ❞♦❥❡ ♣♦✉③❡ t❡❤❞②✱ ♣♦❦✉❞ ♠❛ ❧♦❦❛❝❡ ❞♦st❛t❡❝♥♦✉

✯ ♣r❡s♥♦st ❛ ♣♦❦✉❞ ✉❜❡❤❧❛ ✈✐❝❡ ❥❛❦ s❡❦✉♥❞❛ ♦❞ ♣♦s❧❡❞♥✐❤♦ ✉❧♦③❡♥✐

✯ s♦✉r❛❞♥✐❝✳

✯✴

✐❢ ✭❧♦❝✳❣❡t❆❝❝✉r❛❝②✭✮ ✦❂ ✵

✫✫ ❙②st❡♠✳❝✉rr❡♥t❚✐♠❡▼✐❧❧✐s✭✮ ✲ ❧♦❝❚✐♠❡ ❃ ✶✵✵✵

✫✫ ❧♦❝✳❣❡t❆❝❝✉r❛❝②✭✮ ❁ ✺✵✮ ④

❧♦❝❚✐♠❡ ❂ ❙②st❡♠✳❝✉rr❡♥t❚✐♠❡▼✐❧❧✐s✭✮❀

✴✯

✯ ❯❧♦③❡♥✐ s♦✉r❛❞♥✐❝ ❞♦ ❞❛t❛❜❛③❡✳

✯✴

✐♥s❡rt❚♦❉❛t❛❜❛s❡✭❧♦❝✮❀

✴✯

✯ P♦s❧❛♥✐ ❧♦❦❛❝❡ ③♣❛t❦② ❞♦ ❛❦t✐✈✐t②✱ ✈❡ ❦t❡r❡ ❥❡ ③❛③♥❛♠ s♣✉s❡t❡♥✳

✯✴

s❡t❉❡❧❡❣❛t❡▲♦❝s✭❧♦❝✮❀

⑥

⑥

▲✐st✐♥❣ ✻✳✶✿ ▼❡t♦❞❛ ♦♥▲♦❝❛t✐♦♥❈❤❛♥❣❡❞

✷✷



✻✳✷✳ P❘❖❇▲➱▼❨ ❆ ❏❊❏■❈❍ ➄❊➆❊◆❮

✻✳✷✳✷ ❩ís❦á✈á♥í ❞❛t ③ ❖❇❉✷ ❥❡❞♥♦t❦②

Pr♦ ❦♦♠✉♥✐❦❛❝✐ s ❖❇❉✷ ❥❡❞♥♦t❦♦✉ ❜②❧❛ ♣♦✉➸✐t❛ ↔ást ❦ó❞✉ ③ ❛♥❞r♦✐❞ ❛♣❧✐❦❛❝❡ ♣r♦❥❡❦t✉
▼❡tr♦❝❛rs ❬✸❪ ✈②✈í❥❡♥é ❘♦♠❛♥❡♠ ❑✉❜➲ ✈ rá♠❝✐ ❜❛❦❛❧á➦s❦é ♣rá❝❡ ❬✻❪ ❛ ❥❡ ❦ ♣r♦❥❡❦t✉ ♣➦✐♣♦❥❡♥❛
❥❛❦♦ ❡①t❡r♥í ❦♥✐❤♦✈♥❛✳

❖❜s❧✉❤❛ ❥❡❞♥♦t❦② ❜➙➸í ✈ ❥❡❞♥♦♠ ✈❧á❦♥➙ s♣♦✉➨t➙♥é♠ ✈❡ t➦í❞➙ ♠❡tr♦❝❛r✳❡♥❣✐♥❡✳❯♥✐t❊♥❣✐♥❡✳
■♥st❛♥❝✐ tét♦ t➦í❞② st❛↔í ♣➦✐➦❛❞✐t ♦❞♣♦✈í❞❛❥í❝í ❍❛♥❞❧❡r✱ ❛♣❧✐❦❛↔♥í ❦♦♥t❡①t ❛ ③❛➦í③❡♥í ❜❧✉❡t♦♦t❤✳
P♦té s❡ s❛♠❛ ♣➦✐♣♦❥í ❦ ❖❇❉✷ ❥❡❞♥♦t❝❡✱ ③❛❥✐stí ♣➦í♣r❛✈✉ ❥❡❞♥♦t❦② ❛ ♣➦✐❥í♠á ♣♦s❦②t♦✈❛♥é
✐♥❢♦r♠❛❝❡✱ ❦t❡ré ♣♦sí❧á ❞á❧❡ ❞♦ ❍❛♥❞❧❡r✉ ✈ ❛♣❧✐❦❛❝✐ ❙♦❝✐♦❝❛rs✳ ❩ís❦❛♥á ❞❛t❛ s❡ ♣♦té ✉❦❧á❞❛❥í
❞♦ ❞❛t❛❜á③❡ ❛ ③♦❜r❛③✉❥í ✉➸✐✈❛t❡❧✐ ✈❡ st❡❥♥é♠ ✐♥t❡r✈❛❧✉ ❥❛❦♦ ❞❛t❛ ③ ●P❙✳

✻✳✷✳✸ ❯❦❧á❞á♥í ③❛③♥❛♠❡♥❛♥ý❝❤ tr❛s

❩❛③♥❛♠❡♥❛♥é tr❛s② ❥❡ ♣♦t➦❡❜❛ ♥➙❥❛❦ ✉❦❧á❞❛t✳ ❱ ❛♥❛❧ý③❡ s❡ ❥✐➸ r♦③❤♦❞❧♦ ♦ ✉❦❧á❞á♥í tr❛s ❞♦
❢♦r♠át✉ ❑▼▲✱ ❛❧❡ ✉❦❧á❞á♥í ❞❧♦✉❤♦❞♦❜➙ ③ís❦á✈❛♥ý❝❤ ❞❛t ❞♦ s♦✉❜♦r✉ ✈ ú❧♦➸✐➨t✐ ♥❡♥í ♥❡❥❧❡♣➨í
➦❡➨❡♥í✳ ❯❦❧á❞á♥í s❡ t❡❞② r♦③❞➙❧✐❧♦ ♥❛ ❞✈➙ ❢á③❡✿

✻✳✷✳✸✳✶ ❯❦❧á❞á♥í ❞♦ ❞❛t❛❜á③❡ ✈ ♣r➲❜➙❤✉ ③á③♥❛♠✉

❆♥❞r♦✐❞ ♣♦s❦②t✉❥❡ ♣❧♥♦✉ ♣♦❞♣♦r✉ ❙◗▲✐t❡ ❞❛t❛❜á③❡ ❬✷✼❪ ❛ ❞í❦② ♣♦s❦②t♦✈❛♥é♠✉ ❆P■ ❥❡
✈❡❧✐❝❡ ❥❡❞♥♦❞✉❝❤é s ♥í ♣r❛❝♦✈❛t✳

P♦♥➙✈❛❞➸ ❥s♦✉ ú❞❛❥❡ ③ ❞❛t❛❜á③❡ ♣♦t➦❡❜♥é ♣♦✉③❡ ♣♦ ❞♦❜✉ ③á③♥❛♠✉ ✭♣♦ ✉❦♦♥↔❡♥í ③á③♥❛♠✉
s❡ ✉❧♦➸í ❞♦ ❑▼▲ s♦✉❜♦r✉✮✱ ♦❜s❛❤✉❥❡ ❞❛t❛❜á③❡ ♣♦✉③❡ ❥❡❞♥✉ t❛❜✉❧❦✉ s❡ s❧♦✉♣❝✐ ♦❞♣♦✈í❞❛❥í❝í♠✐
③ís❦á✈❛♥ý♠ ❞❛t➲♠ ✭❧♦❦❛❝❡✱ ❞❛t❛ ③ ❖❇❉✷ ❥❡❞♥♦t❦②✮✳ ❉❛t❛ s❡ ③ ❞❛t❛❜á③❡ ♣♦ ✉❦♦♥↔❡♥í ③á③♥❛♠✉
❛ ✉❧♦➸❡♥í tr❛s② ✈②♠❛➸♦✉✳

✻✳✷✳✸✳✷ ❯❦❧á❞á♥í ❞♦ ❑▼▲ s♦✉❜♦r✉ ♣♦ s❦♦♥↔❡♥í ③á③♥❛♠✉

❱❡ ❝❤✈í❧✐✱ ❦❞② ✉➸✐✈❛t❡❧ ③✈♦❧í ✉❦♦♥↔❡♥í ③á③♥❛♠✉✱ ❞♦❥❞❡ ❦ ♣➦❡❦♦♣ír♦✈á♥í ❞❛t ③ ❞❛t❛❜á③❡ ❞♦
❑▼▲ s♦✉❜♦r✉✳ ❙♦✉❜♦r② s❡ ✉❦❧á❞❛❥í ❞♦ s❧♦➸❦② s♦❝✐♦❝❛rs ✈ ú❧♦➸✐➨t✐✱ ❛❜② ❦ ♥✐♠ ♠➙❧ ✉➸✐✈❛t❡❧
s♥❛❞♥ý ♣➦íst✉♣✱ ❛ ♠♦❤❧ ❥❡ ❧❡❤❝❡ ✈②❡①♣♦rt♦✈❛t ❛ ③♦❜r❛③✐t ♥❛♣➦í❦❧❛❞ ✈ ❛♣❧✐❦❛❝✐ ●♦♦❣❧❡ ❊❛rt❤
❬✷✽❪✳

❖ ✉❦❧á❞á♥í ❞♦ ❑▼▲ s♦✉❜♦r✉ s❡ st❛r❛❥í t➦í❞② ③ ❜❛❧í↔❦✉ ❥❛✈❛①✳①♠❧✳♣❛rs❡rs ❬✷✾❪ ❛ ♦r❣✳✇✸❝✳❞♦♠
❬✸✵❪✱ ♣♦♠♦❝í ❦t❡rý❝❤ s❡ ♦❜❥❡❦t t②♣✉ ❉♦❝✉♠❡♥t ♣♦st✉♣♥➙ ♥❛♣❧♥í ❞❛t② ③ ❞❛t❛❜á③❡ ❛ ♣♦té ✉❧♦➸í
❞♦ ú❧♦➸✐➨t➙ t❡❧❡❢♦♥✉✳

✷✸



❑❆P■❚❖▲❆ ✻✳ ❘❊❆▲■❩❆❈❊

❯❦á③❦❛ ❑▼▲ ❢♦r♠át✉ ♣r♦ ✉❧♦➸❡♥í ❞❛t ③ ➦í❞í❝í ❥❡❞♥♦t❦②✿

❁❄①♠❧ ✈❡rs✐♦♥❂✧✶✳✵✧ ❡♥❝♦❞✐♥❣❂✧❯❚❋✲✽✧❄❃

❁❦♠❧ ①♠❧♥s❂✧❤tt♣✿✴✴✇✇✇✳♦♣❡♥❣✐s✳♥❡t✴❦♠❧✴✷✳✷✧❃

❁❉♦❝✉♠❡♥t❃

❁▲✐♥❡❙tr✐♥❣❃

❁❝♦♦r❞✐♥❛t❡s❃

✶✹✳✸✷✾✺✽✽✱✺✵✳✵✶✶✾✼✽✱✵✳✵

✶✹✳✸✷✾✺✽✽✱✺✵✳✵✶✶✾✼✽✱✵✳✵

❁✴❝♦♦r❞✐♥❛t❡s❃

❁✴▲✐♥❡❙tr✐♥❣❃

❁✴❉♦❝✉♠❡♥t❃

❁✉♥✐t✐♥❢♦❃

❁✈❛❧✉❡s❃

✶✵✼✱✷✽✹✵✱✶✾✱✹✻

✶✵✽✱✷✽✺✵✱✶✾✱✹✻

❁✴✈❛❧✉❡s❃

❁❛✈❡r❛❣❡s♣❡❡❞❃✶✵✼✳✺❁✴❛✈❡r❛❣❡s♣❡❡❞❃

❁❛✈❡r❛❣❡r♣♠❃✷✽✹✺✳✵❁✴❛✈❡r❛❣❡r♣♠❃

❁❛✈❡r❛❣❡t❤r♦tt❧❡❃✶✾✳✵❁✴❛✈❡r❛❣❡t❤r♦tt❧❡❃

❁❛✈❡r❛❣❡t❡♠♣❃✹✻✳✵❁✴❛✈❡r❛❣❡t❡♠♣❃

❁✴✉♥✐t✐♥❢♦❃

❁✴❦♠❧❃

▲✐st✐♥❣ ✻✳✷✿ ❯❦á③❦❛ ❑▼▲

Pr✈♥í ↔ást ❞♦❦✉♠❡♥t✉✱ ✈ ❡❧❡♠❡♥t✉ ❁❉♦❝✉♠❡♥t❃✱ ❥❡ ♦r✐❣✐♥á❧♥í ❑▼▲✳ ❉r✉❤á ↔ást✱ ✈ ❡❧❡✲
♠❡♥t✉ ❁✉♥✐t✐♥❢♦❃✱ ❥❡ ❞♦♣❧➡✉❥í❝í ↔ást ✈②t✈♦➦❡♥á ♣r♦ ✉❧♦➸❡♥í ❞❛t ③ ➦í❞í❝í ❥❡❞♥♦t❦②✳

✻✳✷✳✹ ❩♦❜r❛③❡♥í tr❛s②

❑ ③♦❜r❛③❡♥í tr❛s② ❛ ❥❡❥í❝❤ st❛t✐st✐❦ s❡ ♠➲➸❡ ✉➸✐✈❛t❡❧ ♥❛✈✐❣♦✈❛t ❞✈➙♠❛ ③♣➲s♦❜②✿

• ❩✈♦❧í s❡③♥❛♠ tr❛s✱ ❝♦➸ s♣✉stí ❛❦t✐✈✐t✉ ❚r❛❝❦▲✐st❆❝t✐✈✐t②✱ ✈❡ ❦t❡ré s❡ ❞♦ s❡③♥❛♠✉ ♥❛↔t♦✉
✈➨❡❝❤♥② ❑▼▲ s♦✉❜♦r② ③❡ s❧♦➸❦② s♦❝✐♦❝❛rs ✉♠íst➙♥é ✈ ú❧♦➸✐➨t✐ t❡❧❡❢♦♥✉✳ ❑ ③♦❜r❛③❡♥í
tr❛s② ❞♦❥❞❡ ♣♦ ❦❧✐❦♥✉tí ♥❛ ✈②❜r❛♥♦✉ tr❛s✉✳

• ❚r❛s❛ s❡ ③♦❜r❛③í ✐❤♥❡❞ ♣♦ ✉❦♦♥↔❡♥í ③á③♥❛♠✉✳

❱ ♦❜♦✉ ♣➦í♣❛❞❡❝❤ ❞♦❥❞❡ ❦ ♥❛↔t❡♥í ❑▼▲ s♦✉❜♦✉r✉ ③ ú❧♦➸✐➨t➙ t❡❧❡❢♦♥✉ ❛ ♥ás❧❡❞♥é♠✉ ③♣r❛❝♦✈á♥í
❞❛t ♣♦♠♦❝í t➦í❞ ③ ❜❛❧í↔❦✉ ♦r❣✳✇✸❝✳❞♦♠ ❬✸✵❪✳

❆❦t✐✈✐t❛ s❡ ③♦❜r❛③❡♥í♠ tr❛s② ❥❡ r♦③❞➙❧❡♥❛ ♥❛ ❞✈❛ ❢r❛❣♠❡♥t②✱ ❥❡❞❡♥ s❡ ③♦❜r❛③❡♥í♠ ♠❛♣② ❛
❥❡❞❡♥ s❡ ③♦❜r❛③❡♥í♠ st❛t✐st✐❦②✳ ◆❛ ♠❛♣➙ ❥❡ tr❛s❛ ③♦❜r❛③❡♥❛ ♣♦♠♦❝í ♦❜❥❡❦t✉ P♦❧②❧✐♥❡❖♣t✐♦♥s
❬✸✶❪✱ ❞♦ ❦t❡ré❤♦ s❡ ♣♦st✉♣♥➙ ♥❛❤r❛❥í s♦✉➦❛❞♥✐❝❡ ③ ❑▼▲ s♦✉❜♦r✉✳ ❱❡ ❢r❛❣♠❡♥t✉ s❡ st❛t✐st✐❦❛♠✐
s❡ ③♦❜r❛③í s♦✉❤r♥♥é ✐♥❢♦r♠❛❝❡ ③ís❦❛♥é ③ ❑▼▲ s♦✉❜♦r✉✱ ✈✐③✳ ✉❦á③❦❛ ❑▼▲ s♦✉❜♦r✉✳

✷✹



✻✳✷✳ P❘❖❇▲➱▼❨ ❆ ❏❊❏■❈❍ ➄❊➆❊◆❮

✻✳✷✳✺ ❑♦♠✉♥✐❦❛❝❡ s❡ s❡r✈❡r❡♠

❑♦♠✉♥✐❦❛❝❡ s❡ s❡r✈❡r❡♠ ❙♦❝✐♦❝❛rs✱ ♣♦s❦②t✉❥í❝í♠ ❘❊❙❚ r♦③❤r❛♥í✱ ♣r♦❜í❤á ♣♦♠♦❝í ❛s②♥✲
❝❤r♦♥♥í ú❧♦❤②✳ ❑♦♥❦rét♥➙ s❡ ❥❡❞♥á ♦ ♣♦✉➸✐tí t➦í❞②❲❡❜❙❡r✈✐❝❡❚❛s❦✱ r♦③➨✐➦✉❥í❝í t➦í❞✉ ❆s②♥❝❚❛s❦
❬✸✷❪✳

❆s②♥❝❤r♦♥♥í ú❧♦❤❛ ♣♦s❦②t✉❥❡ ♠♦➸♥♦st ✈②❦♦♥á✈❛t ♣r♦❝❡s② ♥❛ ♣♦③❛❞í ❜❡③ ♥❛r✉➨❡♥í ✈❧á❦♥❛
✉➸✐✈❛t❡❧s❦é❤♦ ♣r♦st➦❡❞í✳ Ú❧♦❤❛ s❡ s♣✉stí✱ ❜➙➸í ♥❛ ♣♦③❛❞í ❛ ❦❞②➸ ❥❡ ✈②❦♦♥á♥❛✱ ✈rátí ✈ýs❧❡❞❦②
❞♦ ✈❧á❦♥❛ ✉➸✐✈❛t❡❧s❦é❤♦ r♦③❤r❛♥í✳ ❱ ❛♣❧✐❦❛❝✐ ❙♦❝✐♦❝❛rs ❥❡ t♦t♦ ♣♦✉➸✐t♦ ♥❛ ♣♦sí❧á♥í P❖❙❚ ❛
●❊❚ ♣♦➸❛❞❛✈❦➲ ♥❛ ❘❊❙❚ r♦③❤r❛♥í s❡r✈❡r✉ ❛ ♥ás❧❡❞♥é ♣➦✐❥í♠❛♥í ♦❞♣♦✈➙❞í✳

❑♦♠✉♥✐❦❛❝❡ s❡ s❡r✈❡r❡♠ ♣r♦❜í❤á ♣♦♠♦❝í ③❛❜❡③♣❡↔❡♥é❤♦ ❍❚❚P❙ s♣♦❥❡♥í✱ ❞í❦② t♦♠✉ ❥❡
♠♦➸♥é ✈②♠➙➡♦✈❛t s✐ s❡ s❡r✈❡r❡♠ ✐ ❝✐t❧✐✈á ❞❛t❛✱ ❥❛❦♦ ♥❛♣➦í❦❧❛❞ ❤❡s❧♦ ♣r♦ ♦✈➙➦❡♥í ♣➦✐❤❧á➨❡♥í
✉➸✐✈❛t❡❧❡✳

Pr♦ ♣➦❡♥♦s s❡ ♠❡ ♠❡③✐ s❡r✈❡r❡♠ ❛ ❛♣❧✐❦❛❝í ✈②✉➸í✈❛❥í ❏❙❖◆ ③♣rá✈②✱ ❥❛❦ ❜②❧♦ ✉✈❡❞❡♥♦ ✈
❛♥❛❧ý③❡✳ Pr♦ ❥❡❞♥♦❞✉❝❤é ♣♦✉➸✐t✐ ❢♦r♠át✉ ❏❙❖◆ ✈ ❥❛③②❝❡ ❏❛✈❛ ❜②❧❛ ♣♦✉➸✐t❛ ❦♥✐❤♦✈♥❛ ❥❛✈❛✲❥s♦♥
❬✸✸❪✳

Pr♦ ❧❡♣➨í ♣➦❡❞st❛✈✉ ♦ ❦♦♠✉♥✐❦❛❝✐ ❛♣❧✐❦❛❝❡ s❡ s❡r✈❡r❡♠ ❜②❧ ✈②t✈♦➦❡♥ ❞✐❛❣r❛♠ ♥❛s❛③❡♥í✱
✈✐③✳ ♦❜r✳ ✻✳✷✳

❖❜rá③❡❦ ✻✳✷✿ ❉✐❛❣r❛♠ ♥❛s❛③❡♥í

❆♣❧✐❦❛❝❡ ✈②✉➸í✈á s♣♦❥❡♥í s❡ s❡r✈❡r❡♠ ✈ ♠♥♦❤❛ ♣➦í♣❛❞❡❝❤✱ ♥❛♣➦í❦❧❛❞ ♣➦✐ ♣➦✐❤❧á➨❡♥í✱ ♦❞❡✲
sí❧á♥í tr❛s② ♥❛ s❡r✈❡r ♥❡❜♦ ③♦❜r❛③❡♥í ♣➦ís♣➙✈❦➲✳ ❱ ♥ás❧❡❞✉❥í❝í❝❤ ♣♦❞❦❛♣✐t♦❧á❝❤ ❥❡ ✉✈❡❞❡♥
♣➦❡❤❧❡❞ ❛ ♣♦♣✐s ❤❧❛✈♥í❝❤ ♣➦í♣❛❞➲ ❦♦♠✉♥✐❦❛❝❡✳

✷✺



❑❆P■❚❖▲❆ ✻✳ ❘❊❆▲■❩❆❈❊

✻✳✷✳✻ ❖✈➙➦❡♥í ✉➸✐✈❛t❡❧❡ ♥❛ s❡r✈❡r✉

P♦té✱ ❝♦ s❡ ✉➸✐✈❛t❡❧ ♣♦❦✉sí ✈ ❛♣❧✐❦❛❝✐ ♣➦✐❤❧ás✐t✱ ❥❡ ♣♦t➦❡❜❛ ♦✈➙➦✐t ❥❡❤♦ ♣➦✐❤❧❛➨♦✈❛❝í ú❞❛❥❡
✈➲↔✐ s❡r✈❡r✉✳ ❉í❦② ③❛❜❡③♣❡↔❡♥é♠✉ ❍❚❚P❙ s♣♦❥❡♥í ♥❡♥í ♥✉t♥é ❞❛t❛ ♥✐❥❛❦ ➨✐❢r♦✈❛t✳ ❆♣❧✐❦❛❝❡
♣♦➨❧❡ ✉➸✐✈❛t❡❧❡♠ ③❛❞❛♥é ♣➦✐❤❧❛➨♦✈❛❝í ú❞❛❥❡ ♥❛ s❡r✈❡r ✈❡ ❢♦r♠át✉✿

④

✧❡♠❛✐❧✧✿✧t❡st❅t❡st✳❝♦♠✧✱

✧♣❛ss✇♦r❞✧✿✧♣❛ss✇♦r❞✧

⑥

▲✐st✐♥❣ ✻✳✸✿ P➦í❦❧❛❞ ❏❙❖◆ ③♣rá✈② s ♣➦✐❤❧❛➨♦✈❛❝í♠✐ ú❞❛❥✐

❙❡r✈❡r ♠➲➸❡ ♦❞♣♦✈➙❞➙t ❝❤②❜♦✈♦✉ ❤❧á➨❦♦✉ ✈ ♣➦í♣❛❞➙ ➨♣❛t♥ý❝❤ ♣➦✐❤❧❛➨♦✈❛❝í❝❤ ú❞❛❥➲✱ ♥❡❜♦
③♣rá✈♦✉ s ❞❡t❛✐❧② ✉➸✐✈❛t❡❧❡✱ ❥❛❦ ❥❡ ✉✈❡❞❡♥♦ ✈ ♥ás❧❡❞✉❥í❝í♠ ♣➦í❦❧❛❞➙✿

④

✧st❛t✉s✧✿✧♦❦✧✱

✧✉s❡r✧✿④

✧✐❞✧✿✶✱

✧❡♠❛✐❧✧✿✧t❡st❅t❡st✳❝♦♠✧✱

✧♥❛♠❡✧✿✧❚❡st✧✱

✧s✉r♥❛♠❡✧✿✧❚❡st✧✱

✧s❡①✧✿✧♠❛❧❡✧✱

✧❝✐t②✧✿✧Pr❛❣✉❡✧

⑥

⑥

▲✐st✐♥❣ ✻✳✹✿ P➦í❦❧❛❞ ❏❙❖◆ ③♣rá✈② ♦ ús♣➙➨♥é♠ ♣➦✐❤❧á➨❡♥í

✻✳✷✳✻✳✶ ❩ís❦á♥í s❡③♥❛♠✉ ✈♦③✐❞❡❧ ✉➸✐✈❛t❡❧❡

❆❜② s✐ ♠♦❤❧ ✉➸✐✈❛t❡❧ ✈②❜r❛t✱ ❦ ❥❛❦é♠✉ ✈♦③✐❞❧✉ ③❡ s❡r✈❡r✉ s❡ ❜✉❞❡ ✈③t❛❤♦✈❛t ❥❡❤♦ ③❛③♥❛✲
♠❡♥❛♥á tr❛s❛✱ ❥❡ ♥✉t♥é ③ís❦❛t ③❡ s❡r✈❡r✉ s❡③♥❛♠ ❛✉t ❞❛♥é❤♦ ✉➸✐✈❛t❡❧❡✳ ❆♣❧✐❦❛❝❡ ♣♦➨❧❡ ♥❛
s❡r✈❡r ♣♦➸❛❞❛✈❡❦ ♦❜s❛❤✉❥í❝í ✐❞ ✉➸✐✈❛t❡❧❡ ♦ ③ís❦á♥í s❡③♥❛♠✉ ✈♦③✐❞❡❧✳ ❙❡r✈❡r ♦❞♣♦✈í ③♣rá✈♦✉ s❡
s❡③♥❛♠❡♠ ❛✉t ❞❛♥é❤♦ ✉➸✐✈❛t❡❧❡✳

④

✧st❛t✉s✧✿✧♦❦✧✱

✧❝❛rs✧✿❬

④

✧✐❞✧✿✶✱

✧✉s❡rs❴✐❞✧✿✶✱

✧♥❛♠❡✧✿✧❆✉t♦✧✱

✧❞❡s❝✧✿✧▼♦❥❡ ❛✉t♦✧✱

✧r❡❣✐str❛t✐♦♥❴♥✉♠❜❡r✧✿✧✼❆✺✶✹✹✸✧✱

✳✳✳

⑥

✷✻



✻✳✷✳ P❘❖❇▲➱▼❨ ❆ ❏❊❏■❈❍ ➄❊➆❊◆❮

❪

⑥

▲✐st✐♥❣ ✻✳✺✿ P➦í❦❧❛❞ ❏❙❖◆ ③♣rá✈② s❡ s❡③♥❛♠❡♠ ❛✉t ✉➸✐✈❛t❡❧❡

✻✳✷✳✻✳✷ ◆❛❤rá♥í ✉❥❡té tr❛s② ♥❛ s❡r✈❡r

P➦✐ ③✈♦❧❡♥í ♠♦➸♥♦st✐ ♥❛❤rá♥í ✉❥❡té tr❛s② ♥❛ s❡r✈❡r s❡ ♥❡❥❞➦í✈❡ tr❛s❛ ✉❧♦➸❡♥á ✈ ú❧♦➸✐➨t✐
t❡❧❡❢♦♥✉ ✈❡ ❢♦r♠át✉ ❑▼▲ ♣➦❡✈❡❞❡ ❞♦ ❢♦r♠át✉ ❏❙❖◆✳ ❙ tí♠ ❥s♦✉ ❞♦ ♥í ♣➦✐❞á♥② ✐♥❢♦r♠❛❝❡
♦ ♣➦✐❤❧á➨❡♥é♠ ✉➸✐✈❛t❡❧✐ ❛ ✈♦③✐❞❧❡✱ ❦❡ ❦t❡ré♠✉ ❝❤❝❡ tr❛s✉ ♥❛ s❡r✈❡r✉ ♣➦✐➦❛❞✐t✳ P♦té ❥❡ ❏❙❖◆
③♣rá✈❛ ♦❞❡s❧á♥❛ ♥❛ s❡r✈❡r✳

④

✧❝❛r❴✐❞✧✿✶✱

✧♣❛ss✇♦r❞✧✿✧♣❛ss✇♦r❞✧✱

✧✉s❡r❴✐❞✧✿✶✱

✧❡♥tr✐❡s✧✿❬

④

✧t✐♠❡st❛♠♣✧✿✧✷✵✶✷✲✶✵✲✷✹❚✵✶✿✵✵✿✷✼✳✸✼✷❩✧✱

✧✈❡❧♦❝✐t②✧✿✾✺✱

✧❡♥❣✐♥❡❴t❡♠♣✧✿✽✶✱

✧t❤r♦tt❧❡✧✿✶✵✱

✧❡♥❣✐♥❡❴r♣♠✧✿✷✺✵✺✱

✧❛❧t✐t✉❞❡✧✿✷✸✵✳✽✵✵✵✵✸✵✺✶✼✺✼✽✱

✧❧♦❝❛t✐♦♥✧✿❬

✶✹✳✸✾✹✵✹✵✵✸✱

✺✵✳✶✶✷✻✼✽✹✺

❪

⑥

❪

⑥

▲✐st✐♥❣ ✻✳✻✿ P➦✐❦❧❛❞ ❏❙❖◆ ③♣rá✈② s tr❛s♦✉

✷✼



❑❆P■❚❖▲❆ ✻✳ ❘❊❆▲■❩❆❈❊

✻✳✷✳✻✳✸ ◆❡✇s❢❡❡❞

❉❛❧➨í ❢✉♥❦❝í ❛♣❧✐❦❛❝❡✱ ❦❡ ❦t❡ré ❥❡ ♣♦t➦❡❜❛ ❦♦♠✉♥✐❦❛❝❡ s❡ s❡r✈❡r❡♠✱ ❥❡ ③ís❦á♥í ♣➦ís♣➙✈❦➲ ③❡
s❡r✈❡r✉✱ ❥❡❥✐❝❤ ❦♦♠❡♥tá➦➲ ❛ ♠♦➸♥♦st ❥❡ ♦❦♦♠❡♥t♦✈❛t✳ ❆♣❧✐❦❛❝❡ ♦❞❡➨❧❡ s❡r✈❡r✉ ♣♦➸❛❞❛✈❡❦ ♥❛
s❡③♥❛♠ ♣➦ís♣➙✈❦➲ ❛ ❥❡❥✐❝❤ ❦♦♠❡♥tá➦➲ ♣r♦ ❦♦♥❦rét♥í❤♦ ✉➸✐✈❛t❡❧❡ ❛ t❡♥ ♦❞♣♦✈í ❏❙❖◆ ③♣rá✈♦✉
s ♣♦➸❛❞♦✈❛♥ý♠✐ ♣➦ís♣➙✈❦②✳

④

✧✉s❡r❴✐❞✧✿✶✱

✧♣♦sts✧✿❬

④

✧✐❞✧✿✶✱

✧❛✉t❤♦r✧✿✧❏♦❤♥✧✱

✧❞❛t❡✧✿✧✷✵✶✷✲✶✵✲✷✹❚✵✶✿✵✵✿✷✼✳✸✼✷❩✧✱

✧t❡①t✧✿✧❯③✐✈❛t❡❧ ♥❡❝♦ ✉❞❡❧❛❧✧✱

✧❝♦♠♠❡♥ts✧✿❬

④

✧✐❞✧✿✶✶✱

✧❛✉t❤♦r✧✿✧P❡tr✧✱

✧❞❛t❡✧✿✧✷✵✶✷✲✶✵✲✷✹❚✵✶✿✵✵✿✷✼✳✸✼✷❩✧✱

✧t❡①t✧✿✧❯③✐✈❛t❡❧ ♦❦♦♠❡♥t♦✈❛❧ ♣r✐s♣❡✈❡❦✧

⑥

❪

⑥

❪

⑥

▲✐st✐♥❣ ✻✳✼✿ P➦✐❦❧❛❞ ❏❙❖◆ ③♣rá✈② s ♣➦ís♣➙✈❦② ♣r♦ ❦♦♥❦rét♥í❤♦ ✉➸✐✈❛t❡❧❡

❯➸✐✈❛t❡❧ ♠á ♣♦té ♠♦➸♥♦st ③♦❜r❛③✐t ♣➦ís♣➙✈❦②✱ ✈↔❡t♥➙ ❥❡❥✐❝❤ ❦♦♠❡♥tá➦➲ ❛ ♠á ♠♦➸♥♦st ♦❦♦✲
♠❡♥t♦✈❛t ❦♦♥❦rét♥í ♣➦ís♣➙✈❡❦✳ P♦ ♦❦♦♠❡♥t♦✈á♥í ✉➸✐✈❛t❡❧❡♠ ❛♣❧✐❦❛❝❡ ♦❞❡➨❧❡ ♥❛ s❡r✈❡r ③♣rá✈✉
s ✐❞ ✉➸✐✈❛t❡❧❡✱ ✐❞ ③♣rá✈② ❦t❡r♦✉ ❦♦♠❡♥t✉❥❡ ❛ s❛♠♦t♥ý♠ ❦♦♠❡♥tá➦❡♠✳

④

✧✉s❡r❴✐❞✧✿✶✱

✧♣♦st❴✐❞✧✿✶✷✱

✧t❡①t✧✿✧❑♦♠❡♥t✉❥✉ ♣r✐s♣❡✈❡❦✧

⑥

▲✐st✐♥❣ ✻✳✽✿ P➦í❦❧❛❞ ❏❙❖◆ ③♣rá✈② s ❦♦♠❡♥tá➦❡♠ ♣➦ís♣➙✈❦✉

✷✽



❑❛♣✐t♦❧❛ ✼

❚❡st♦✈á♥í

P♦ ✐♠♣❧❡♠❡♥t❛❝✐ ❛♣❧✐❦❛❝❡ ❜②❧♦ ♥✉t♥é ♦✈➙➦✐t ❥❡❥í ❢✉♥❦↔♥♦st✱ s♣♦❧❡❤❧✐✈♦st ❛ ❦♦♠♣❛t✐❜✐❧✐t✉✳
❚❛t♦ ❦❛♣✐t♦❧❛ s❡ ✈➙♥✉❥❡ t❡st♦✈á♥í ❛♣❧✐❦❛❝❡✳ ❏s♦✉ ③❞❡ ♣♦♣sá♥② ♠❡t♦❞②✱ ❦t❡rý♠✐ ❜②❧❛ ❛♣❧✐❦❛❝❡
t❡st♦✈á♥❛ ❛ ❥❡❥✐❝❤ ✈ýs❧❡❞❦②✳

✼✳✶ ❚❡st♦✈á♥í ♣♦♠♦❝í ♥ástr♦❥❡ ❘♦❜♦t✐✉♠

❘♦❜♦t✐✉♠ ❬✸✹❪ ❥❡ ❢r❛♠❡✇♦r❦ ♣r♦ ❛✉t♦♠❛t✐③♦✈❛♥é t❡st♦✈á♥í ❆♥❞r♦✐❞ ❛♣❧✐❦❛❝í✳ ❏❡ ✉r↔❡♥ý
❦ t❡st♦✈á♥í s❝é♥á➦➲ ♣➦í♣❛❞➲ ✉➸✐tí✳ ❙ ❥❡❤♦ ♣♦♠♦❝í ❧③❡ t❡❞② ♥❛s✐♠✉❧♦✈❛t ✉➸✐✈❛t❡❧s❦é ❝❤♦✈á♥í
❛ ③❤♦❞♥♦t✐t ✈ýs❧❡❞❦②✳ ❚❡st♦✈á♥í ♣♦♠♦❝í ♥ástr♦❥❡ ❘♦❜♦t✐✉♠ s❡ ➦❛❞í ❞♦ s❦✉♣✐♥② t③✈✳ ❜❧❛❝❦
❜♦① t❡st♦✈á♥í ✭t❡st♦✈á♥í ❜❡③ ③♥❛❧♦st✐ ✈♥✐t➦♥í str✉❦t✉r② t❡st♦✈❛♥é❤♦ s②sté♠✉✮✳ ❚❡st♦✈á♥í ❥❡
♣♦❞♦❜♥é t❡st♦✈á♥í ♣♦♣✉❧ár♥í♠ ♥ástr♦❥❡♠ ❙❡❧❡♥✐✉♠ ❬✸✺❪✱ ❦t❡rý ❥❡ ✉r↔❡♥ ♣r♦ ❛✉t♦♠❛t✐③♦✈❛♥é
t❡st♦✈á♥í ✇❡❜✉✳

❙❛♠♦t♥é t❡st② ✈②❝❤á③❡❥í ③ ❏❯♥✐t t❡st➲✳ ❆♣❧✐❦❛❝❡ ❥❡ ♦✈❧á❞á♥❛ ♣♦♠♦❝í ♦❜❥❡❦t✉ ❙♦❧♦✱ ❦t❡rý
♣♦s❦②t✉❥❡ ❢✉♥❦❝❡ ♣r♦ ♥❛✈✐❣❛❝✐ ✈ ❛♣❧✐❦❛❝✐ ♥❡❜♦ ♣r♦ ♦✈➙➦♦✈á♥í ❥❡❥í❝❤ ✈ýst✉♣➲✳

P♦♠♦❝í ♥ástr♦❥❡ ❘♦❜♦t✐✉♠ ❜②❧② ✈②t✈♦➦❡♥② t❡st② ❤❧❛✈♥í❝❤ s❝é♥á➦➲ ✉➸✐tí✱ ❦t❡ré ✈ ❛♣❧✐❦❛❝✐
♠♦❤♦✉ ♥❛st❛t✳

• P➦✐❤❧á➨❡♥í ❛ ♦❞❤❧á➨❡♥í✳

• ❩á③♥❛♠ tr❛s②✱ ✉❧♦➸❡♥í tr❛s② ❞♦ ú❧♦➸✐➨t➙ ③❛➦í③❡♥í✱ ③♦❜r❛③❡♥í tr❛s②✳

• ❱②❜rá♥í tr❛s② ③❡ s❡③♥❛♠✉ tr❛s ✉❧♦➸❡♥ý❝❤ ✈ ú❧♦➸✐➨t✐ ③❛➦í③❡♥í✱ ③♦❜r❛③❡♥í tr❛s②✱ ♥❛❤rá♥í
tr❛s② ♥❛ s❡r✈❡r✳

• ❩ís❦á♥í ♣➦ís♣➙✈❦➲ ③❡ s❡r✈❡r✉✱ ③♦❜r❛③❡♥í ❦♦♥❦rét♥í❤♦ ♣➦ís♣➙✈❦✉ ❛ ❦♦♠❡♥tá➦➲✱ ♣➦✐❞á♥í
❦♦♠❡♥tá➦❡✳

P♦♠♦❝í t➙❝❤t♦ t❡st➲ ➨❧♦ ❥❡❞♥♦❞✉➨❡ ❛ ❛✉t♦♠❛t✐❝❦② t❡st♦✈❛t ❢✉♥❦↔♥♦st ✉➸✐✈❛t❡❧s❦é❤♦ r♦③✲
❤r❛♥í ❛ ❝❡❧é ❛♣❧✐❦❛❝❡ ♣♦ ❦❛➸❞é ③♠➙♥➙ ✈ ✐♠♣❧❡♠❡♥t❛❝✐✳

❉❛❧➨í ✈ý❤♦❞♦✉✱ ❦t❡r♦✉ ♣♦s❦②t❧♦ ✈②t✈♦➦❡♥í t➙❝❤t♦ t❡st➲✱ ❜②❧♦ r②❝❤❧é t❡st♦✈á♥í ❛♣❧✐❦❛❝❡ ♥❛
r➲③♥ý❝❤ ③❛➦í③❡♥í❝❤✳ ■❞❡á❧♥í ❥❡ ❛♣❧✐❦❛❝✐ ♦t❡st♦✈❛t ♥❛ ❝♦ ♥❡❥✈➙t➨í♠ ♣♦↔t✉ ③❛➦í③❡♥í✱ ✈ ❞♦♠á✲
❝í❝❤ ♣♦❞♠í♥❦á❝❤ ❥✐❝❤ ❜②❧ ❛❧❡ ♣♦✉③❡ ♦♠❡③❡♥ý ♣♦↔❡t✳ ❚❡♥t♦ ♣r♦❜❧é♠ ♣♦♠♦❤❧ ✈②➦❡➨✐t ♥ástr♦❥
❆♣♣❚❤✇❛❝❦ ❬✸✻❪✱ ❦t❡rý ❥❡ ♣♦♣sá♥ ✈ ♥ás❧❡❞✉❥í❝í ↔ást✐✳

✷✾
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✼✳✷ ❚❡st♦✈á♥í ♣♦♠♦❝í ♥ástr♦❥❡ ❆♣♣❚❤✇❛❝❦

❆♣♣❚❤✇❛❝❦ ❥❡ ♥ástr♦❥ ♣♦s❦②t✉❥í❝í ♠♦➸♥♦st ✈③❞á❧❡♥é❤♦ t❡st♦✈á♥í ♠♦❜✐❧♥í❝❤ ❛♣❧✐❦❛❝í ♥❛
r❡á❧♥ý❝❤ ③❛➦í③❡♥í❝❤✳ P♦❞❧❡ ♣♦♣✐s✉ ❥❡ ♠♦➸♥é ✈②✉➸ít ❛➸ ♥➙❦♦❧✐❦ s❡t ③❛➦í③❡♥í s ❖❙ ❆♥❞r♦✐❞ ♦❞
♠♥♦❤❛ r➲③♥ý❝❤ ✈ýr♦❜❝➲✳ P♦✉➸✐tí ♥ástr♦❥❡ ❥❡ ③♣♦♣❧❛t♥➙♥♦✱ ♣❧❛tí s❡ ③❛ ↔❛s ❦t❡rý ♥❛ ③❛➦í③❡♥í❝❤
③❛❜❡r❡ t❡st♦✈á♥í✳ P➦✐ r❡❣✐str❛❝✐ ❞♦st❛♥❡ ✉➸✐✈❛t❡❧ ✶✵✵ ♠✐♥✉t t❡st♦✈á♥í ③❞❛r♠❛ ❛ ♥❛✈í❝ ❥s♦✉ ❦
❞✐s♣♦③✐❝✐ ③❛➦í③❡♥í✱ ❥❡❥✐❝❤➸ ✈②✉➸✐tí ♥❡♥í ③♣♦♣❧❛t♥➙♥♦✳

P♦✉➸✐tí ♥ástr♦❥❡ ❥❡ ✈❡❧✐❝❡ ❥❡❞♥♦❞✉❝❤é✱ st❛↔í ❞♦ ♥➙❥ ♥❛❤rát t❡st♦✈❛♥♦✉ ❛♣❧✐❦❛❝✐ ❛ ③✈♦❧✐t
③♣➲s♦❜ t❡st♦✈á♥í✳ ❱ t♦♠t♦ ♣➦í♣❛❞➙ t❡st♦✈á♥í ♣♦♠♦❝í ❘♦❜♦t✐✉♠ t❡st➲✳ P♦té ✉➸ st❛↔í ♣♦✉③❡
♥❛❤rát ✈②t✈♦➦❡♥é ❘♦❜♦t✐✉♠ t❡st② ❛ s♣✉st✐t✳

✼✳✷✳✶ ❱ýs❧❡❞❡❦ t❡st♦✈á♥í ♣♦♠♦❝í ❆♣♣❚❤✇❛❝❦

❚❡st♦✈á♥í ♣♦♠♦❝í ♥ástr♦❥❡ ❆♣♣❚❤✇❛❝❦ ❞♦♣❛❞❧♦ ♥❛❞ ♦↔❡❦á✈á♥í ❞♦❜➦❡✳ ❆♣❧✐❦❛❝❡ ❜②❧❛ ♥➙✲
❦♦❧✐❦rát ♦t❡st♦✈á♥❛ ♥❛ ✷✵ ③❛➦í③❡♥í❝❤ r➲③♥ý❝❤ ✈ýr♦❜❝➲✳ P➦✐ ❦❛➸❞é♠ t❡st♦✈á♥í ❞♦➨❧♦ ♥❛ ❦❛➸❞é♠
③❛➦í③❡♥í ❦✿

• ♥❛✐♥st❛❧♦✈á♥í ❛♣❧✐❦❛❝❡✱

• s♣✉➨t➙♥í ✈➨❡❝❤ t❡st♦✈❛❝í❝❤ ✉✈❡❞❡♥ý❝❤ ✈ ♣➦❡❞❝❤♦③í ↔ást✐✱

• ♦❞✐♥st❛❧♦✈á♥í ❛♣❧✐❦❛❝❡✳

❚♦ ③♥❛♠❡♥á✱ ➸❡ ♣➦✐ ❦❛➸❞é♠ t❡st✉ ♣r♦❜➙❤❧♦ ✽✵ t❡st♦✈❛❝í❝❤ s❝é♥á➦➲✳ Ús♣➙➨♥♦st s❡ ♣♦❤②❜♦✈❛❧❛
❦♦❧❡♠ ✾✺✪✱ ♣➦✐↔❡♠➸ ❦ ❝❤②❜á♠ ❞♦❝❤á③❡❧♦ ♣♦❦❛➸❞é ♥❛ ❥✐♥ý❝❤ ③❛➦í③❡♥í❝❤ ❛ ♣➦✐ r➲③♥ý❝❤ t❡st❡❝❤✳
❱ ➸á❞♥é♠ ③ ❧♦❣➲ ③❛➦í③❡♥í✱ ♥❛ ❦t❡rý❝❤ s❡❧❤❛❧ ♥➙❥❛❦ý t❡st✱ ♥❡❜②❧❛ ♥❛❧❡③❡♥❛ ❝❤②❜❛ ❛♣❧✐❦❛❝❡
❙♦❝✐♦❝❛rs✳ ◆❡❥s♣í➨ ❛♥✐ ♥❡❞♦➨❧♦ ❦ ❥❡❥í♠✉ s♣✉➨t➙♥í ♣➦❡❞ t❡st❡♠✱ tí♠ ♣á❞❡♠ ❥✐ t❡st♦✈❛❝í ♥ástr♦❥
♥❡♠♦❤❧ ♦t❡st♦✈❛t ❛ ❤❧ás✐❧ t❡st ❥❛❦♦ ❝❤②❜♥ý✳ ❩ t♦❤♦ ✈②♣❧ý✈á✱ ➸❡ ❝❤②❜② ♥❡❥s♣í➨ ♥❡❜②❧② ♥❛ str❛♥➙
❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs✳

❉❛❧➨í♠ ✉❦❛③❛t❡❧❡♠✱ ❦t❡rý ♥ástr♦❥ ♥❛❜í③í✱ ❥❡ s❧❡❞♦✈á♥í ③át➙➸❡ ③❛➦í③❡♥í ♣➦✐ t❡st♦✈á♥í✳ ❑
❞✐s♣♦③✐❝✐ ❥❡ ♣➦❡❤❧❡❞ ✈②✉➸✐tí ♣r♦❝❡s♦r✉✱ ♣❛♠➙t✐ ❘❆▼ ♥❡❜♦ r②❝❤❧♦st ✈②❦r❡s❧♦✈á♥í ♦❜r❛③♦✈❡❦ ✈
↔❛s❡✳ ❉á❧❡ ❥❡ ❦ ❞✐s♣♦③✐❝✐ ♣r➲♠➙r t➙❝❤t♦ ❤♦❞♥♦t ✉ ✈➨❡❝❤ ③❛➦í③❡♥í ③❛ ❝❡❧♦✉ ❞♦❜✉ ❜➙❤✉ ❛♣❧✐❦❛❝❡✳
Pr➲♠➙r♥é ❤♦❞♥♦t② ❥s♦✉ ♥ás❧❡❞✉❥í❝í✿

• Pr➲♠➙r♥é ✈②✉➸✐tí ♣r♦❝❡s♦r✉✿ ✶✸✳✸✻ ✪

• Pr➲♠➙r♥é ✈②✉➸✐tí ♣❛♠➙t✐ ❘❆▼✿ ✷✷✳✶✷ ▼❇

• Pr➲♠➙r♥ý ↔❛s ✈②❦r❡s❧♦✈á♥í ♦❜r❛③♦✈❡❦✿ ✷✷✳✽✸ ♠s

❈❡❧❦♦✈➙ ❞♦♣❛❞❧♦ t❡st♦✈á♥í ♥ástr♦❥❡♠ ❆♣♣❚❤✇❛❝❦ ✈❡❧✐❝❡ ❞♦❜➦❡✳ ❇②❧♦ ♦✈➙➦❡♥♦✱ ➸❡ ❥❡ ❛♣❧✐✲
❦❛❝❡ ❦♦♠♣❛t✐❜✐❧♥í s ✈❡❧❦ý♠ ♠♥♦➸st✈í♠ ③❛➦í③❡♥í ❛ s✈ý♠✐ ❤❛r❞✇❛r♦✈ý♠✐ ♣♦➸❛❞❛✈❦② ♥✐❥❛❦
♥❡✈②❜♦↔✉❥❡ ③ ♥❛❜í❞❦② ♦st❛t♥í❝❤ ❛♣❧✐❦❛❝í✳

✸✵



✼✳✸✳ ❚❊❙❚❖❱➪◆❮ ❱ ❘❊➪▲◆➱▼ P❘❖❙❚➄❊❉❮

✼✳✸ ❚❡st♦✈á♥í ✈ r❡á❧♥é♠ ♣r♦st➦❡❞í

❚❡st♦✈á♥í ♣r♦❜í❤❛❧♦ ♣♦ ❝❡❧♦✉ ❞♦❜✉ ✈ý✈♦❥❡ ❤❧❛✈♥➙ ✈ ❞♦♠á❝í❝❤ ♣♦❞♠í♥❦á❝❤✱ s ✉♠➙❧ý♠✐ ●P❙
❞❛t② ❛ s ➦í❞í❝í ❥❡❞♥♦t❦♦✉ ✈ ♣♦❞♦❜➙ s✐♠✉❧át♦r✉ ❬✸✼❪✳ P♦♠♦❝í t♦❤♦t♦ t❡st♦✈á♥í ❜②❧♦ ♦❞❤❛❧❡♥♦ ❛
♦♣r❛✈❡♥♦ ✈❡❧❦é ♠♥♦➸st✈í ❝❤②❜✳ ■ ♣➦❡s t♦ ❜②❧♦ ♣♦t➦❡❜❛ ♦t❡st♦✈❛t ❛♣❧✐❦❛❝✐ ✈ r❡á❧♥é♠ ♣r♦st➦❡❞í✳

Pr♦ ú↔❡❧② t♦❤♦t♦ t❡st♦✈á♥í ❜②❧ ③❛❦♦✉♣❡♥ ❖❇❉✷ ❜❧✉❡t♦♦t❤ ❛❞❛♣tér ❊▲▼ ✸✷✼ ❙✉♣❡r ▼✐♥✐
❇❧✉❡t♦♦t❤ ❖❇❉ ■■ ❱✶✳✺ ❬✸✽❪✱ ❦t❡rý ♠á ✈ t❡❝❤♥✐❝❦é s♣❡❝✐✜❦❛❝✐ ✉✈❡❞❡♥♦✉ ♣♦❞♣♦r✉ ❆♥❞r♦✐❞
③❛➦í③❡♥í✳

❙❛♠♦t♥é t❡st♦✈á♥í ♣r♦❜í❤❛❧♦ s ♥ás❧❡❞✉❥í❝í ❦♦♥✜❣✉r❛❝í✿

• ❆✉t♦♠♦❜✐❧✿ ➆❦♦❞❛ ❖❝t❛✈✐❛ ■■

• ❖❇❉✷ ❛❞❛♣tér✿ ❊▲▼ ✸✷✼ ❙✉♣❡r ▼✐♥✐ ❇❧✉❡t♦♦t❤ ❖❇❉ ■■ ❱✶✳✺

• ▼♦❜✐❧♥í t❡❧❡❢♦♥✿ ▲● ◆❡①✉s ✹

• ❱❡r③❡ ❖❙✿ ❆♥❞r♦✐❞ ✹✳✹✳✷ ❑✐t❑❛t

P♦ ③❛♣♦❥❡♥í ❜❧✉❡♦t♦♦t❤ ❛❞❛♣tér✉ ❞♦ ❖❇❉✷ ❦♦♥❡❦t♦r✉ ❛✉t♦♠♦❜✐❧✉ ❜②❧♦ ♥✉t♥é ❤♦ s♣ár♦✈❛t
♠♦❜✐❧♥í♠ t❡❧❡❢♦♥❡♠ ❛ ♣♦té s♣✉st✐t ❛♣❧✐❦❛❝✐ ❙♦❝✐♦❝❛rs✳ ❆♣❧✐❦❛❝❡ s❡ ♥❛ ♣r✈♥í ♣♦❦✉s s♣♦❥✐❧❛ s
➦í❞í❝í ❥❡❞♥♦t❦♦✉ ❛ ③❛↔❛❧❛ ✉❦❛③♦✈❛t s♣rá✈♥é ❤♦❞♥♦t②✳

❚❡st♦✈❛❝í tr❛s❛ ❜②❧❛ ❞❧♦✉❤á ✻✵ ❦✐❧♦♠❡tr➲ ❛ tr✈❛❧❛ ❛s✐ ✺✵ ♠✐♥✉t✳ ❚r❛s❛ ✈❡❞❧❛ ♣♦ ❜➙➸♥ý❝❤
s✐❧♥✐❝í❝❤✱ ❞á❧♥✐❝✐ ✐ ♠➙st❡♠✳ ◆❛ tr❛s❡ s❡ ♥❛❝❤á③❡❧② ✸ t✉♥❡❧②✳ ❇➙❤❡♠ ③á③♥❛♠✉ ♥❡❞♦➨❧♦ ❦ ➸á❞♥é♠✉
♣r♦❜❧é♠✉✱ ♣♦ ❝❡❧♦✉ ❞♦❜✉ ❛♣❧✐❦❛❝❡ ③ís❦á✈❛❧❛ ❛ ✉❦❧á❞❛❧❛ ❞❛t❛ ③ ➦í❞í❝í ❥❡❞♥♦t❦② ✐ ③ ●P❙✳

❇➙❤❡♠ ③á③♥❛♠✉ ❜②❧❛ ♣♦ ❝❡❧♦✉ ❞♦❜✉ ③❛♣❧á ♦❜r❛③♦✈❦❛ ♠♦❜✐❧♥í❤♦ ③❛➦í③❡♥í ❛ ❜❛t❡r✐❡ s❡
✈②❜✐❧❛ ♦ ✷✺✪✳ ❈♦➸ ❥❡✱ ✈ ♣♦r♦✈♥á♥í ♥❛♣➦í❦❧❛❞ s ♥❛✈✐❣❛❝í ●♦♦❣❧❡✱ ♣➦✐❥❛t❡❧♥á ❤♦❞♥♦t❛✳

◆❛ ❦♦♥❝✐ tr❛s② ❜②❧ ③á③♥❛♠ ✉❦♦♥↔❡♥ ❛ tr❛s❛ s❡ ús♣➙➨♥➙ ✉❧♦➸✐❧❛ ❞♦ ú❧♦➸✐➨t➙ ♠♦❜✐❧♥í❤♦
③❛➦í③❡♥í✳ ❩❛③♥❛♠❡♥❛♥á tr❛s❛ ❥❡ ✈✐❞➙t ♥❛ ♦❜rá③❝í❝❤ ✼✳✶❛ ❛ ✼✳✶❜✳

✭❛✮ P❛♥❡❧ s ♠❛♣♦✉ ✭❜✮ P❛♥❡❧ s❡ st❛t✐st✐❦♦✉

❖❜rá③❡❦ ✼✳✶✿ ❙♥í♠❡❦ ♦❜r❛③♦✈❦② s❡ ③❛③♥❛♠❡♥❛♥♦✉ tr❛s♦✉

✸✶



❑❆P■❚❖▲❆ ✼✳ ❚❊❙❚❖❱➪◆❮

P♦ ✉❦♦♥↔❡♥í ③á③♥❛♠✉ tr❛s② ❜②❧♦ ♣r♦✈❡❞❡♥♦ ♣➦✐❤❧á➨❡♥í ♥❛ s❡r✈❡r ❙♦❝✐♦❝❛rs ❛ ③✈♦❧❡♥í ❛✉✲
t♦♠♦❜✐❧✉✳ P♦té ❜②❧♦ ③✈♦❧❡♥♦ ♥❛❤rá♥í tr❛s② ♥❛ s❡r✈❡r ❙♦❝✐♦❝❛rs✱ ❝♦➸ ús♣➙➨♥➙ ♣r♦❜➙❤❧♦✱ ❥❛❦ ❥❡
✈✐❞➙t ♥❛ ♦❜rá③❦✉ ✼✳✷✳

❖❜rá③❡❦ ✼✳✷✿ ❩♦❜r❛③❡♥í tr❛s② ♥❛ s❡r✈❡r✉

❚❡st♦✈á♥í ✈ r❡á❧♥é♠ ♣r♦st➦❡❞í t❡❞② ♣r♦❜➙❤❧♦ ✈❡❧♠✐ ❞♦❜➦❡✳ ❆♣❧✐❦❛❝❡ s❡ ❜❡③ ♣r♦❜❧é♠➲ s♣♦✲
❥✐❧❛ s ♥á❤♦❞♥➙ ❦♦✉♣❡♥ý♠ ❖❇❉✷ ❜❧✉❡t♦♦t❤ ❛❞❛♣tér❡♠ ❛ ♥❛ ♣r✈♥í ♣♦❦✉s ③❛③♥❛♠❡♥❛❧❛ r❡❧❛t✐✈♥➙
❞❧♦✉❤♦✉ tr❛s✉✳

❚♦t♦ t❡st♦✈á♥í ♥✐❝♠é♥➙ ✉❦á③❛❧♦ ✐ ♥❡❞♦st❛t❦② ❛♣❧✐❦❛❝❡✱ ❦t❡ré s❡ ♠✉sí ✈ ❜✉❞♦✉❝♥♦st✐ ✈②➦❡➨✐t✳
P❛t➦í ♠❡③✐ ♥➙✿

• ◆❡♣➦❡❤❧❡❞♥é ✉➸✐✈❛t❡❧s❦é r♦③❤r❛♥í ♣➦✐ ③á③♥❛♠✉ tr❛s②✱

• ♥✉t♥♦st ♥❡❝❤❛t ❛♣❧✐❦❛❝✐ ♣➦✐ ③á③♥❛♠✉ ✈ ♣♦♣➦❡❞í✳ ❩á③♥❛♠ tr❛s② ❛ ❦♦♠✉♥✐❦❛❝❡ s ➦í❞í❝í
❥❡❞♥♦t❦♦✉ ❜② ♠➙❧② ❜ýt ✈ ❛♣❧✐❦❛❝✐ ✐♠♣❧❡♠❡♥t♦✈á♥② ❥❛❦♦ s❧✉➸❜❛ ❬✸✾❪✳

✸✷



❑❛♣✐t♦❧❛ ✽

❩á✈➙r

❚❛t♦ ❦❛♣✐t♦❧❛ s❡ ✈➙♥✉❥❡ s❤r♥✉tí ❤❧❛✈♥í❝❤ ❝í❧➲ ❛ ♠♦➸♥é♠✉ ♣♦❦r❛↔♦✈á♥í ♣rá❝❡ ❞♦ ❜✉❞♦✉❝♥❛✳

✽✳✶ ▼♦➸♥é ♣♦❦r❛↔♦✈á♥í ♣rá❝❡

❩❡❥♠é♥❛ ❦✈➲❧✐ ↔❛s♦✈ý♠ ♣r♦❜❧é♠➲♠ s❡ ♥❡❞♦st❛❧♦ ♥❛ r❡❛❧✐③❛❝✐ s♣♦✉st② ♥á♣❛❞➲✱ ❦t❡ré ❜②❧②
♦❜❥❡✈❡♥② ♣➦✐ ✐♠♣❧❡♠❡♥t❛❝✐ ❛ t❡st♦✈á♥í ❛♣❧✐❦❛❝❡✳

❏❡❞♥á s❡ ♥❛♣➦í❦❧❛❞ ♦ r♦③➨í➦❡♥í ❢✉♥❦↔♥♦st✐ s♦✉✈✐s❡❥í❝í s ➦í❞í❝í ❥❡❞♥♦t❦♦✉ ❛✉t♦♠♦❜✐❧✉✱ ❥❛❦♦
♣➦✐❥í♠á♥í ✈í❝❡ ✐♥❢♦r♠❛❝í ♦ ❥í③❞➙ ♥❡❜♦ ❝❤②❜♦✈ý❝❤ ❤❧á➨❡♥í✳ ❉á❧❡ s❡ ❥❡❞♥á ♦ ❥✐➸ ③♠✐➡♦✈❛♥é ♣➦❡❞➙✲
❧á♥í ③❛③♥❛♠❡♥á✈á♥í tr❛s② ❛ ❦♦♠✉♥✐❦❛❝❡ s ➦í❞í❝í ❥❡❞♥♦t❦♦✉ ♥❛ ❆♥❞r♦✐❞ s❧✉➸❜②✱ ❝♦➸ ❜② ✉♠♦➸✲
➡♦✈❛❧♦ ♣♦❤♦❞❧♥➙❥➨í ♣♦✉➸í✈á♥í ❛♣❧✐❦❛❝❡✳

❆s✐ ♥❡❥❞➲❧❡➸✐t➙❥➨í ♦❜❧❛stí✱ ✈❡ ❦t❡ré s❡ ❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs ③❛tí♠ ♥❡♠➲➸❡ r♦✈♥❛t ❦♦♥❦✉r❡♥❝✐✱
❥❡ ✉➸✐✈❛t❡❧s❦é r♦③❤r❛♥í✳ P♦♥➙✈❛❞➸ ❜②❧❛ ✈➙t➨✐♥❛ ↔❛s✉ ✈➙♥♦✈á♥❛ ❤❧❛✈♥➙ ✈ý✈♦❥✐ ❛ t❡st♦✈á♥í ❢✉♥❦↔✲
♥♦st✐✱ ♥❡③❜②❧♦ ♠♦❝ ↔❛s✉ ♥❛ ✈ý✈♦❥ ❛ t❡st♦✈á♥í ✉➸✐✈❛t❡❧s❦é❤♦ r♦③❤r❛♥í✳ P♦❦r❛↔♦✈á♥í ♣rá❝❡ ❜②
s❡ ♣r♦t♦ ♠➙❧♦ ♣r✐♠ár♥➙ ✈➙♥♦✈❛t ✉➸✐✈❛t❡❧s❦é♠✉ r♦③❤r❛♥í✳

✽✳✷ ❩á✈➙r❡↔♥é ③❤♦❞♥♦❝❡♥í

❱ rá♠❝✐ ♣rá❝❡ ❜②❧❛ ③❛♥❛❧②③♦✈á♥❛✱ ♥❛✈r➸❡♥❛✱ ♥❛✐♠♣❧❡♠❡♥t♦✈á♥❛ ❛ ♦t❡st♦✈á♥❛ ♠♦❜✐❧♥í
❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs✱ ❦t❡rá ❥❡ s♦✉↔ást✐ ♣r♦❥❡❦t✉ s♦❝✐á❧♥í sít➙ ❙♦❝✐♦❝❛rs✳

❱ýs❧❡❞❦❡♠ ❥❡ ❢✉♥❦↔♥í ❛♣❧✐❦❛❝❡ ♣r♦ ♦♣❡r❛↔♥í s②sté♠ ❆♥❞r♦✐❞✱ ❦t❡rá ❥❡ s❝❤♦♣♥á ③❛③♥❛♠❡✲
♥á✈❛t tr❛s✉✱ ❦♦♠✉♥✐❦♦✈❛t s ➦í❞í❝í ❥❡❞♥♦t❦♦✉✱ ③♦❜r❛③♦✈❛t tr❛s② ❛ ❦♦♠✉♥✐❦♦✈❛t s❡ s❡r✈❡r❡♠
❙♦❝✐♦❝❛rs✳ ❇②❧② s♣❧♥➙♥② ♣♦➸❛❞❛✈❦② ✉r↔❡♥é ✈ ③❛❞á♥í ❛ ❥á ❥s❡♠ s ✈ýs❧❡❞❦❡♠ s✈é ♣rá❝❡ s♣♦❦♦✲
❥❡♥✳

✸✸



❑❆P■❚❖▲❆ ✽✳ ❩➪❱❹❘

✸✹



▲✐t❡r❛t✉r❛

❬✶❪ ✏❆r❝❤✐t❡❦t✉r❛ ❖❙ ❆♥❞r♦✐❞✳✑
❁❤tt♣✿✴✴❞❡✈❡❧♦♣❡r✳❛♥❞r♦✐❞✳❝♦♠✴✐♠❛❣❡s✴s②st❡♠✲❛r❝❤✐t❡❝t✉r❡✳❥♣❣❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✷❪ ✏❙♦❝✐♦❝❛rs✳✑
❁❤tt♣s✿✴✴❣✐t❧❛❜✳❢❡❧✳❝✈✉t✳❝③✴❜✶✸✶❴❜♣❴♠❛❝❡❦♦♥❞✴s❦❛❧✐t♦✶❴s♦❝✐♦❴❝❛rs❃✱
st❛✈ ③❡ ✺✳ ✺✳ ✷✵✶✹✳

❬✸❪ ✏▼❡tr♦❝❛rs✳✑
❁❤tt♣s✿✴✴✇✇✇✳❛ss❡♠❜❧❛✳❝♦♠✴s♣❛❝❡s✴✇❛❣♥❡❥❛♥❴♠❡tr♦❝❛r✴✇✐❦✐❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✹❪ ✏❖❇❉ ✷✳✑
❁❤tt♣✿✴✴✇✇✇✳♦❜❞✐✐✳❝♦♠✴❜❛❝❦❣r♦✉♥❞✳❤t♠❧❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✺❪ ✏❆♥❞r♦✐❞ ❞❡✈❡❧♦♣❡rs ▲♦❝❛t✐♦♥✳✑
❁❤tt♣✿✴✴❞❡✈❡❧♦♣❡r✳❛♥❞r♦✐❞✳❝♦♠✴r❡❢❡r❡♥❝❡✴❛♥❞r♦✐❞✴❧♦❝❛t✐♦♥✴
♣❛❝❦❛❣❡✲s✉♠♠❛r②✳❤t♠❧❃✱
st❛✈ ③❡ ✷✻✳ ✹✳ ✷✵✶✹✳

❬✻❪ ❘✳ ❑✉❜➲✱ ✏❆♥❞r♦✐❞ ❛♣❧✐❦❛❝❡ ▼❡tr♦❝❛rs✳✑
❁❤tt♣s✿✴✴❞✐♣✳❢❡❧❦✳❝✈✉t✳❝③✴❜r♦✇s❡✴♣❞❢❝❛❝❤❡✴❦✉❜✉r♦♠❛❴✷✵✶✸❜❛❝❤✳♣❞❢❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✼❪ ✏●♣①✳✑
❁❤tt♣✿✴✴✇✇✇✳t♦♣♦❣r❛❢✐①✳❝♦♠✴❣♣①✳❛s♣❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✽❪ ✏❑♠❧ ●♦♦❣❧❡✳✑
❁❤tt♣s✿✴✴❞❡✈❡❧♦♣❡rs✳❣♦♦❣❧❡✳❝♦♠✴❦♠❧✴❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✾❪ ✏❖♣❡♥ ●❡♦s♣❛t✐❛❧ ❈♦♥s♦rt✐✉♠✳✑
❁❤tt♣✿✴✴✇✇✇✳♦♣❡♥❣❡♦s♣❛t✐❛❧✳♦r❣✴st❛♥❞❛r❞s✴❦♠❧✴❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✵❪ ✏❘♦③❤r❛♥í ❘❊❙❚✳✑
❁❤tt♣s✿✴✴✇✇✇✳✐❜♠✳❝♦♠✴❞❡✈❡❧♦♣❡r✇♦r❦s✴✇❡❜s❡r✈✐❝❡s✴❧✐❜r❛r②✴✇s✲r❡st❢✉❧✴❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

✸✺

http://developer.android.com/images/system-architecture.jpg
https://gitlab.fel.cvut.cz/b131_bp_macekond/skalito1_socio_cars
https://www.assembla.com/spaces/wagnejan_metrocar/wiki
http://www.obdii.com/background.html
http://developer.android.com/reference/android/location/package-summary.html
http://developer.android.com/reference/android/location/package-summary.html
https://dip.felk.cvut.cz/browse/pdfcache/kuburoma_2013bach.pdf
http://www.topografix.com/gpx.asp
https://developers.google.com/kml/
http://www.opengeospatial.org/standards/kml/
https://www.ibm.com/developerworks/webservices/library/ws-restful/


▲■❚❊❘❆❚❯❘❆

❬✶✶❪ ✏❖✜❝✐á❧♥í ✇❡❜ ❏❙❖◆✳✑
❁❤tt♣✿✴✴✇✇✇✳❥s♦♥✳♦r❣✴❃✱
st❛✈ ③❡ ✼✳ ✺✳ ✷✵✶✹✳

❬✶✷❪ ✏❩✉❜✐❡✳✑
❁❤tt♣✿✴✴③✉❜✐❡✳❝♦✴❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✸❪ ✏▼❛✈✐❛✳✑
❁❤tt♣✿✴✴♠❛✈✐③♦♥✳❝♦♠✴❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✹❪ ✏❚♦rq✉❡✳✑
❁❤tt♣s✿✴✴♣❧❛②✳❣♦♦❣❧❡✳❝♦♠✴st♦r❡✴❛♣♣s✴❞❡t❛✐❧s❄✐❞❂♦r❣✳♣r♦✇❧✳t♦rq✉❡❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✺❪ ✏❖♣❡♥ ❍❛♥❞s❡t ❆❧❧✐❛♥❝❡✳✑
❁❤tt♣✿✴✴✇✇✇✳♦♣❡♥❤❛♥❞s❡t❛❧❧✐❛♥❝❡✳❝♦♠✴❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✻❪ ✏❆♥❞r♦✐❞ ❞❡✈❡❧♦♣❡r✳✑
❁❤tt♣✿✴✴❞❡✈❡❧♦♣❡r✳❛♥❞r♦✐❞✳❝♦♠❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✼❪ ✏❆♥❞r♦✐❞ ❙❉❑✳✑
❁❤tt♣✿✴✴❞❡✈❡❧♦♣❡r✳❛♥❞r♦✐❞✳❝♦♠✴s❞❦✴✐♥❞❡①✳❤t♠❧❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✽❪ ✏❆♥❞r♦✐❞ ❧✐❝❡♥❝❡✳✑
❁❤tt♣✿✴✴s♦✉r❝❡✳❛♥❞r♦✐❞✳❝♦♠✴s♦✉r❝❡✴❧✐❝❡♥s❡s✳❤t♠❧❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳

❬✶✾❪ ✏❍✐st♦r✐❡ ❖❙ ❆♥❞r♦✐❞✳✑
❁❤tt♣✿✴✴✇✇✇✳❝♥❡t✳❝♦♠✴♥❡✇s✴❛✲❜r✐❡❢✲❤✐st♦r②✲♦❢✲❛♥❞r♦✐❞✲♣❤♦♥❡s✴❃✱
st❛✈ ③❡ ✶✳ ✺✳ ✷✵✶✹✳
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t❡①t✳ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳❆❞r❡sá➦ s t❡①t❡♠ ❜❛❦❛❧á➦s❦é ♣rá❝❡
❙♦❝✐♦❝❛rs✳♣❞❢✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳❚❡①t ❜❛❦❛❧á➦s❦é ♣rá❝❡ ✈❡ ❢♦r♠át✉ P❉❋
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❙♦❝✐♦❝❛rs✳❛♣❦✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳■♥st❛❧❛↔♥í ❜❛❧í↔❡❦ ❛♣❧✐❦❛❝❡ ❙♦❝✐♦❝❛rs ♣r♦ ❆♥❞r♦✐❞

●❯■❴♣r♦t♦t②♣❡✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳❲✐r❡❢r❛♠❡❙❦❡t❝❤❡r ♣r♦❥❡❦t ♣r♦t♦t②♣✉ ●❯■
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