
■♥st✐t✉t♦ ❞❡ ❈♦♠♣✉t❛çã♦
❯♥✐✈❡rs✐❞❛❞❡ ❊st❛❞✉❛❧ ❞❡ ❈❛♠♣✐♥❛s

❘❡♣r❡s❡♥t❛çã♦ ❞❡ P❧❛♥t❛s ♣❛r❛ ❘❡♥❞❡r✐③❛çã♦

❡♠ ❚❡♠♣♦ ❘❡❛❧

❊❞❣❛r ❱✐❧❡❧❛ ●❛❞❜❡♠

❊st❡ ❡①❡♠♣❧❛r ❝♦rr❡s♣♦♥❞❡ à r❡❞❛çã♦ ✜♥❛❧ ❞❛
❉✐ss❡rt❛çã♦ ❞❡✈✐❞❛♠❡♥t❡ ❝♦rr✐❣✐❞❛ ❡ ❞❡❢❡♥❞✐❞❛
♣♦r ❊❞❣❛r ❱✐❧❡❧❛ ●❛❞❜❡♠ ❡ ❛♣r♦✈❛❞❛ ♣❡❧❛
❇❛♥❝❛ ❊①❛♠✐♥❛❞♦r❛✳

❈❛♠♣✐♥❛s✱ ✵✹ ❞❡ ◆♦✈❡♠❜r♦ ❞❡ ✷✵✶✶✳

Pr♦❢✳ ❉r✳ ❍é❧✐♦ P❡❞r✐♥✐ ✭❖r✐❡♥t❛❞♦r✮

❉✐ss❡rt❛çã♦ ❛♣r❡s❡♥t❛❞❛ ❛♦ ■♥st✐t✉t♦ ❞❡ ❈♦♠✲
♣✉t❛çã♦✱ ✉♥✐❝❛♠♣✱ ❝♦♠♦ r❡q✉✐s✐t♦ ♣❛r❝✐❛❧
♣❛r❛ ❛ ♦❜t❡♥çã♦ ❞♦ tít✉❧♦ ❞❡ ▼❡str❡ ❡♠ ❈✐ê♥❝✐❛
❞❛ ❈♦♠♣✉t❛çã♦✳







■♥st✐t✉t♦ ❞❡ ❈♦♠♣✉t❛çã♦
❯♥✐✈❡rs✐❞❛❞❡ ❊st❛❞✉❛❧ ❞❡ ❈❛♠♣✐♥❛s

❘❡♣r❡s❡♥t❛çã♦ ❞❡ P❧❛♥t❛s ♣❛r❛ ❘❡♥❞❡r✐③❛çã♦

❡♠ ❚❡♠♣♦ ❘❡❛❧

❊❞❣❛r ❱✐❧❡❧❛ ●❛❞❜❡♠

✵✹ ❞❡ ◆♦✈❡♠❜r♦ ❞❡ ✷✵✶✶

❇❛♥❝❛ ❊①❛♠✐♥❛❞♦r❛✿

• Pr♦❢✳ ❉r✳ ❍é❧✐♦ P❡❞r✐♥✐ ✭❖r✐❡♥t❛❞♦r✮

• Pr♦❢✳ ❉r✳ ❊st❡❜❛♥ ❲❛❧t❡r ●♦♥③❛❧❡③ ❈❧✉❛
■♥st✐t✉t♦ ❞❡ ❈♦♠♣✉t❛çã♦ ✕ ❯❋❋

• Pr♦❢✳ ❉r✳ ❏♦r❣❡ ❙t♦❧✜
■♥st✐t✉t♦ ❞❡ ❈♦♠♣✉t❛çã♦ ✕ ❯◆■❈❆▼P
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❘❡s✉♠♦

❈♦♠ ❛ ❝r❡s❝❡♥t❡ ❝❛♣❛❝✐❞❛❞❡ ❣rá✜❝❛ ❞❡ ❝♦♠♣✉t❛❞♦r❡s ❡ ♦✉tr♦s ❡q✉✐♣❛♠❡♥t♦s ❡❧❡trô♥✐✲
❝♦s ❝♦♠♦ ❝❡❧✉❧❛r❡s ❡ ✈✐❞❡♦❣❛♠❡s✱ ❝❡♥❛s ✐♥t❡r❛t✐✈❛s q✉❡ ❞❡♠❛♥❞❛♠ ❛❧t♦ ❣r❛✉ ❞❡ r❡❛❧✐s♠♦
tê♠ s❡ t♦r♥❛❞♦ ❝❛❞❛ ✈❡③ ♠❛✐s ❢r❡q✉❡♥t❡s✱ s❡❥❛♠ ❡♠ ❥♦❣♦s ♦✉ ❡♠ ❛♠❜✐❡♥t❡s ❞❡ r❡❛❧✐❞❛❞❡
✈✐rt✉❛❧✳ ❈♦♠ ✉♠❛ ❝♦♥s✐❞❡rá✈❡❧ ❝♦♠♣❧❡①✐❞❛❞❡✱ ❛s ♣❧❛♥t❛s ❛♣r❡s❡♥t❛♠ ✉♠ ❞❡s❛✜♦ ❡♠ t❛✐s
❝❡♥❛s✳ ❉❡✈✐❞♦ ❛♦s ❛✈❛♥ç♦s ♥❛s té❝♥✐❝❛s ❞❡ s✐♠✉❧❛çã♦ ❞♦ ❝r❡s❝✐♠❡♥t♦ ❞❡ ♣❧❛♥t❛s✱ ♦❜t✐❞♦s
❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦s ❞❡ ❜♦tâ♥✐❝❛ ♥❡ss❛s s✐♠✉❧❛çõ❡s✱ ❛ ❣❡r❛çã♦ ❞❡ ♠♦❞❡❧♦s ❞❡✲
t❛❧❤❛❞♦s ❞❡ ♣❧❛♥t❛s t♦r♥♦✉✲s❡ ♣♦ssí✈❡❧✳ ❊♥tr❡t❛♥t♦✱ ❡st❡s ♠♦❞❡❧♦s ❛♣r❡s❡♥t❛♠ ✉♠❛ ❣r❛♥❞❡
q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ❡♠ s✉❛ r❡♣r❡s❡♥t❛çã♦✳ ❈♦♠ ❛ ❡str✉t✉r❛ ❝♦♠♣❧❡①❛ ❞❛s ♣❧❛♥t❛s✱
té❝♥✐❝❛s tr❛❞✐❝✐♦♥❛✐s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♠♦❞❡❧♦s ♥ã♦ ♣r♦❞✉③❡♠ ❜♦♥s r❡s✉❧t❛❞♦s✱ ♣♦r ✐ss♦✱
✈ár✐♦s ❡st✉❞♦s ❢♦r❛♠ ❢❡✐t♦s ♣❛r❛ ❛ ❝r✐❛çã♦ ❞❡ té❝♥✐❝❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ❡ s✐♠♣❧✐✜❝❛çã♦
❡s♣❡❝í✜❝❛s ♣❛r❛ ♣❧❛♥t❛s✱ ❡♠ ❜✉s❝❛ ❞❡ ♠❛♥t❡r ♦ r❡❛❧✐s♠♦ ❡ ❣❛♥❤❛r ❡♠ ❞❡s❡♠♣❡♥❤♦✳ ❊st❡
tr❛❜❛❧❤♦ ❛✈❛❧✐❛ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ té❝♥✐❝❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ♦ ✐♥t✉✐t♦ ❞❡ ❝♦♠❜✐♥á✲❧❛s
❡♠ ✉♠❛ ❛❜♦r❞❛❣❡♠ ♠✐st❛ q✉❡ ♣r♦♣♦r❝✐♦♥❡ ✉♠ ♠❡❧❤♦r r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❡♠ ❝♦♠♣❛r❛çã♦
❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ✐♥❞✐✈✐❞✉❛❧ ❞❡ss❛s té❝♥✐❝❛s✱ ❜❡♠ ❝♦♠♦ ♦❢❡r❡❝❡ ♠❡❧❤♦r✐❛s ❢r❡♥t❡ ❛♦s ❛✈❛♥ç♦s
❞❛s ♣❧❛❝❛s ❣rá✜❝❛s ❡ ✐❞❡♥t✐✜❝❛ s✐t✉❛çõ❡s ❞❡ ✉s♦ ❞❡ ❝❛❞❛ té❝♥✐❝❛ ❝♦♠ ❜❛s❡ ♥❛ ❡str✉t✉r❛
♣❛rt✐❝✉❧❛r ❞❡ ❞✐❢❡r❡♥t❡s ❡s♣é❝✐❡s ❞❡ ♣❧❛♥t❛s✳ ❖ tr❛❜❛❧❤♦ ❛♣r❡s❡♥t❛ ✉♠❛ ❡str✉t✉r❛ ❞❡ ❞❛✲
❞♦s✱ ♦r❣❛♥✐③❛❞❛ ❡♠ r❛♠♦s ❡ ♥ós t❡r♠✐♥❛✐s✱ ♣❛r❛ ❢❛❝✐❧✐t❛r ❛ r❡♥❞❡r✐③❛çã♦ ❡♠ t❡♠♣♦ r❡❛❧
❞♦s ♠♦❞❡❧♦s ❞❛s ♣❧❛♥t❛s ❡♠ ❝❡♥❛s ♣♦r ♠❡✐♦ ❞❛ ❛♣❧✐❝❛çã♦ ❞❛s té❝♥✐❝❛s ❛❜♦r❞❛❞❛s✳
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❆❜str❛❝t

❉✉❡ t♦ t❤❡ ✐♥❝r❡❛s✐♥❣ ❣r❛♣❤✐❝❛❧ ❝❛♣❛❜✐❧✐t✐❡s ♦❢ ❝♦♠♣✉t❡rs ❛♥❞ ♦t❤❡r ❡❧❡❝tr♦♥✐❝ ❞❡✈✐❝❡s
s✉❝❤ ❛s ❝❡❧❧ ♣❤♦♥❡s ❛♥❞ ✈✐❞❡♦ ❣❛♠❡s✱ ✐♥t❡r❛❝t✐✈❡ s❝❡♥❡s t❤❛t r❡q✉✐r❡ ❛ ❤✐❣❤ ❞❡❣r❡❡ ♦❢ r❡❛✲
❧✐s♠ ❤❛✈❡ ❜❡❝♦♠❡ ♠♦r❡ ♦❢t❡♥✱ ❢♦r ✐♥st❛♥❝❡✱ ✐♥ ❣❛♠❡s ♦r ✈✐rt✉❛❧ r❡❛❧✐t② ❡♥✈✐r♦♥♠❡♥ts✳ ❲✐t❤
❛ ❝♦♥s✐❞❡r❛❜❧❡ ❝♦♠♣❧❡①✐t②✱ r❡♣r❡s❡♥t❛t✐♦♥ ♦❢ ♣❧❛♥ts ✐s ❛ ❝❤❛❧❧❡♥❣✐♥❣ t❛s❦ ✐♥ s✉❝❤ s❝❡♥❡s✳
❉✉❡ t♦ ❛❞✈❛♥❝❡s ✐♥ s✐♠✉❧❛t✐♦♥ t❡❝❤♥✐q✉❡s ❢♦r ♣❧❛♥t ❣r♦✇t❤✱ ♦❜t❛✐♥❡❞ ❜② ❛♣♣❧②✐♥❣ ❦♥♦✲
✇❧❡❞❣❡ ♦❢ ❜♦t❛♥② ✐♥ t❤❡ s✐♠✉❧❛t✐♦♥s✱ t❤❡ ❣❡♥❡r❛t✐♦♥ ♦❢ ❞❡t❛✐❧❡❞ ♠♦❞❡❧s ♦❢ ♣❧❛♥ts ❜❡❝❛♠❡
♣♦ss✐❜❧❡✳ ❍♦✇❡✈❡r✱ t❤❡s❡ ♠♦❞❡❧s ❝♦♥t❛✐♥ ❛ ❧❛r❣❡ ♥✉♠❜❡r ♦❢ tr✐❛♥❣❧❡s ✐♥ t❤❡✐r r❡♣r❡s❡♥✲
t❛t✐♦♥✳ ❆s ❛ ❝♦♥s❡q✉❡♥❝❡ ♦❢ t❤❡ ❝♦♠♣❧❡① str✉❝t✉r❡ ♦❢ ♣❧❛♥ts✱ tr❛❞✐t✐♦♥❛❧ s✐♠♣❧✐✜❝❛t✐♦♥
t❡❝❤♥✐q✉❡s ♦❢ ♠♦❞❡❧s ❞♦ ♥♦t ♣r♦❞✉❝❡ ❣♦♦❞ r❡s✉❧ts✱ t❤❡r❡❢♦r❡✱ s❡✈❡r❛❧ st✉❞✐❡s ❤❛✈❡ ❜❡❡♥
❝♦♥❞✉❝t❡❞ t♦ ❝r❡❛t❡ t❡❝❤♥✐q✉❡s ❢♦r ♣❧❛♥t r❡♣r❡s❡♥t❛t✐♦♥ ❛♥❞ s✐♠♣❧✐✜❝❛t✐♦♥ ✇✐t❤ ♣r♦♣❡r
❜❛❧❛♥❝❡ ❜❡t✇❡❡♥ r❡❛❧✐s♠ ❛♥❞ ♣❡r❢♦r♠❛♥❝❡✳ ❚❤✐s ✇♦r❦ ❛♥❛❧②③❡s ❛ s❡t ♦❢ r❡♣r❡s❡♥t❛t✐♦♥
t❡❝❤♥✐q✉❡s ✐♥ ♦r❞❡r t♦ ❝♦♠❜✐♥❡ t❤❡♠ ✐♥t♦ ❛ ♠✐①❡❞ ❛♣♣r♦❛❝❤ t❤❛t ♣r♦✈✐❞❡s ❜❡tt❡r ✈✐s✉❛❧
r❡s✉❧ts ❝♦♠♣❛r❡❞ t♦ t❤❡ ✐♥❞✐✈✐❞✉❛❧ ❛♣♣❧✐❝❛t✐♦♥ ♦❢ t❤❡s❡ t❡❝❤♥✐q✉❡s✳ ■t ❛❧s♦ ♦✛❡rs ✐♠♣r♦✈❡✲
♠❡♥ts t❤r♦✉❣❤ t❤❡ ❛❞✈❛♥❝❡s ♦❢ ❣r❛♣❤✐❝s ✉♥✐ts ❛♥❞ ✐❞❡♥t✐✜❡s s❝❡♥❛r✐♦s ❢♦r ❡❛❝❤ t❡❝❤♥✐q✉❡
❜❛s❡❞ ♦♥ t❤❡ ♣❛rt✐❝✉❧❛r str✉❝t✉r❡ ♦❢ ❞✐✛❡r❡♥t ♣❧❛♥t s♣❡❝✐❡s✳ ❚❤❡ ✇♦r❦ ♣r❡s❡♥ts ❛ ❞❛t❛
str✉❝t✉r❡✱ ♦r❣❛♥✐③❡❞ ✐♥t♦ ❜r❛♥❝❤❡s ❛♥❞ t❡r♠✐♥❛❧ ♥♦❞❡s✱ t♦ ❢❛❝✐❧✐t❛t❡ r❡❛❧✲t✐♠❡ r❡♥❞❡r✐♥❣ ♦❢
♣❧❛♥t ♠♦❞❡❧s ✐♥ s❝❡♥❡s ✇✐t❤ t❤❡ ❛♣♣❧✐❝❛t✐♦♥ ♦❢ t❤❡ ❞✐s❝✉ss❡❞ t❡❝❤♥✐q✉❡s✳
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❆❣r❛❞❡❝✐♠❡♥t♦s

❆❣r❛❞❡ç♦ à ♠✐♥❤❛ ♥❛♠♦r❛❞❛ ❘♦❜❡rt❛✱ ♣♦r t❡r ❞✐✈✐❞✐❞♦ ❝♦♠✐❣♦ ♦ ❝❛♠✐♥❤♦ ❛té ❛q✉✐✱
s❡♠♣r❡ ❝♦♠ ❝❛r✐♥❤♦ ❛♣♦✐♦ ❡ ♠♦t✐✈❛çã♦✳

❆♦s ♠❡✉s P❛✐s✱ ❊❞❣❛r ❡ ❇❡r❡♥✐❝❡✱ ♣♦r ✉♠❛ ót✐♠❛ ❝r✐❛çã♦✱ ❛♣♦✐♦ ❡ ❞❡❞✐❝❛çã♦✱ ❡ ❛♦ ♠❡✉
✐r♠ã♦ ❊❞s♦♥ ♣❡❧♦ ❝♦♠♣❛♥❤❡✐r✐s♠♦✱ ❛♠✐③❛❞❡ ❡ ❛♣♦✐♦✳

❆❣r❛❞❡ç♦ ❛♦ ♠❡✉ ♦r✐❡♥t❛❞♦r Pr♦❢✳ ❉r✳ ❍é❧✐♦ P❡❞r✐♥✐ ♣❡❧❛s ❞✐r❡çõ❡s ❡ ❝♦♥❤❡❝✐♠❡♥t♦s
❝♦♠♣❛rt✐❧❤❛❞♦s✱ ❛❧é♠ ❞♦ ❣r❛♥❞❡ ❛♣♦✐♦ ❡ ♣❛❝✐ê♥❝✐❛✳

❋✐♥❛❧♠❡♥t❡✱ ❛❣r❛❞❡ç♦ ❛ t♦❞♦s ♦s ♠❡✉s ❛♠✐❣♦s✱ q✉❡ ♠❡ ♠❛♥t✐✈❡r❛♠ ♠♦t✐✈❛❞♦ ❞✉r❛♥t❡
❡ss❡ t❡♠♣♦ ❝♦♠ s❡✉ ✐♥t❡r❡ss❡ ❡ ❝♦♠♣❛♥❤✐❛✳
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❘❡s✉♠♦ ✈

❆❜str❛❝t ✈✐

❆❣r❛❞❡❝✐♠❡♥t♦s ✈✐✐
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❈❛♣ít✉❧♦ ✶

■♥tr♦❞✉çã♦

❙✐♠✉❧❛çõ❡s ✐♥t❡r❛t✐✈❛s✱ t❛✐s ❝♦♠♦ r❡❛❧✐❞❛❞❡ ✈✐rt✉❛❧ ❡ ❥♦❣♦s✱ tê♠ r❡❝❡❜✐❞♦ ✐♠♣♦rtâ♥❝✐❛
❝r❡s❝❡♥t❡ ♥♦ ❝♦t✐❞✐❛♥♦✳ ❈♦♠ ❛ ❡✈♦❧✉çã♦ ❞♦ ♣♦❞❡r ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ❛t✉❛❧✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡
❞♦s ♥♦✈♦s ❡q✉✐♣❛♠❡♥t♦s ❣rá✜❝♦s✱ ❛s ❝❡♥❛s ❛♣r❡s❡♥t❛❞❛s ♥❡st❛s s✐♠✉❧❛çõ❡s ❝♦♥tê♠ ❝❛❞❛ ✈❡③
♠❛✐s r❡❛❧✐s♠♦✳ ❈❡♥❛s ♥❛t✉r❛✐s✱ q✉❡ ❢❛③❡♠ ✉s♦ ❞❡ ár✈♦r❡s ❡ ♦✉tr❛s ♣❧❛♥t❛s✱ sã♦ ❝♦rr✐q✉❡✐r❛s
❡ ♠✉✐t♦ ✐♠♣♦rt❛♥t❡s ❡♠ t❛✐s s✐♠✉❧❛çõ❡s✱ ❞❡♠❛♥❞❛♥❞♦ ♥ã♦ ❛♣❡♥❛s ♦ ✉s♦ ❞❡ té❝♥✐❝❛s ❞❡
r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s ❝♦♠ r❡❛❧✐s♠♦✱ ♠❛s t❛♠❜é♠ ❛❧t♦ ❞❡s❡♠♣❡♥❤♦✳

❆ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s ❛♣r❡s❡♥t❛ ❝❡rt♦s ❞❡s❛✜♦s✳ ❯♠❛ ♠♦❞❡❧❛❣❡♠ ❝♦♠ ❛❧t♦ ❣r❛✉
❞❡ r❡❛❧✐s♠♦ r❡q✉❡r ✉♠ ♥ú♠❡r♦ ❡❧❡✈❛❞♦ ❞❡ ♣♦❧í❣♦♥♦s ♣❛r❛ r❡♣r❡s❡♥t❛r ✉♠❛ ♣❧❛♥t❛ ❝♦♠
t♦❞♦s ♦s s❡✉s r❛♠♦s ❡ s✉❛s ❢♦❧❤❛s✳ ❯♠❛ ❝❡♥❛ ♣♦❞❡ ♥♦r♠❛❧♠❡♥t❡ ❝♦♥t❡r ✈ár✐❛s ár✈♦r❡s✱
❛r❜✉st♦s ❡ ♦✉tr❛s ♣❧❛♥t❛s✱ t❛❧ q✉❡ ♦ ♥ú♠❡r♦ ❞❡ ♣♦❧í❣♦♥♦s ❞❛ ❝❡♥❛ ♣♦❞❡ s✉♣❡r❛r ❝♦♠
❢❛❝✐❧✐❞❛❞❡ ♦ ♣♦❞❡r ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ❛t✉❛❧✱ ✐♠♣❡❞✐♥❞♦ q✉❡ ❡ss❛ s✐♠✉❧❛çã♦ ♣♦ss❛
s❡r ❡①❡❝✉t❛❞❛ ❝♦♠ ✉♠❛ t❛①❛ ❞❡ q✉❛❞r♦s ❝♦♥s✐❞❡r❛❞❛ ✐♥t❡r❛t✐✈❛ ♣❛r❛ ✉♠❛ ❛♣❧✐❝❛çã♦✳ P♦r
❡st❛ r❛③ã♦✱ ❤á ✈ár✐❛s té❝♥✐❝❛s ❬✻✱ ✶✼✱ ✷✸❪ q✉❡ t❡♥t❛♠ r❡❞✉③✐r ❛ ❝♦♠♣❧❡①✐❞❛❞❡ ❣❡♦♠étr✐❝❛
❞♦s ♠♦❞❡❧♦s ❛♣r❡s❡♥t❛❞♦s ♣❛r❛ ❛t✐♥❣✐r ❛s t❛①❛s ❞❡ q✉❛❞r♦ ❞❡s❡❥❛❞❛s✳

❚é❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❣❡♦♠étr✐❝❛ ❝♦♠✉♠❡♥t❡ ✉t✐❧✐③❛❞❛s ❡♠ ♦❜❥❡t♦s ♣♦❧✐❣♦♥❛✐s ❡♠
❣❡r❛❧ ♥ã♦ ❢♦r♥❡❝❡♠ r❡s✉❧t❛❞♦s ❛❞❡q✉❛❞♦s q✉❛♥❞♦ ❛♣❧✐❝❛❞❛s à r❡♥❞❡r✐③❛çã♦ ❞❡ ♣❧❛♥t❛s✳ ❆
❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛ ❛❝❛❜❛ s♦❢r❡♥❞♦ ❛❧t❡r❛çõ❡s ✐♥❞❡s❡❥❛❞❛s✱ ❡s♣❛ç♦s ✈❛③✐♦s sã♦ ♣r❡❡♥❝❤✐❞♦s
❡ ♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ s✐♠♣❧✐✜❝❛❞❛ ❞✐❢❡r❡ ❞❡ s❡✉ ♠♦❞❡❧♦ ♦r✐❣✐♥❛❧✳ P♦r ✐ss♦✱ ❡st✉❞♦s
❡s♣❡❝í✜❝♦s tê♠ s✐❞♦ r❡❛❧✐③❛❞♦s ♣❛r❛ ❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♣❧❛♥t❛s✱ t❛✐s ❝♦♠♦ té❝♥✐❝❛s q✉❡
❜✉s❝❛♠ ✉♠❛ ❢♦r♠❛ ❞❡ r❡♣r❡s❡♥tá✲❧❛s ❞❡ ❢♦r♠❛ ❣❡r❛❧✱ ♠❛♥t❡♥❞♦ s❡✉ ❛s♣❡❝t♦ ❝♦♠ ♦ ✉s♦
❞❡ ♣♦✉❝❛ ❣❡♦♠❡tr✐❛ ♦✉ ❛✐♥❞❛ té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❝♦♠ ✈ár✐♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♣❛r❛
♠❛♥t❡r ♦ ❛s♣❡❝t♦ ❞❛ ♣❧❛♥t❛ q✉❛♥❞♦ ♦ ♦❜s❡r✈❛❞♦r ❡stá ♣ró①✐♠♦ ❡ s✐♠♣❧✐✜❝á✲❧❛ ❧❡✈❛♥❞♦ ❡♠
❝♦♥t❛ ❛ ❞✐stâ♥❝✐❛ ❞♦ ♦❜s❡r✈❛❞♦r✳

P❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s✱ ♥♦r♠❛❧♠❡♥t❡ r❡❛❧✐③❛❞❛ ❞❡ ❢♦r♠❛ ❛rtíst✐❝❛ ❡♠ ♣❛❝♦t❡s
❞❡ ♠♦❞❡❧❛❣❡♠ ✸❉✱ ❤á t❛♠❜é♠ ❛❜♦r❞❛❣❡♥s ❝♦♠♣✉t❛❝✐♦♥❛✐s✳ ▼♦❞❡❧♦s ♣r♦❝❡❞✉r❛✐s ♣❛r❛
r❡♣r❡s❡♥t❛r ♣❧❛♥t❛s ❣❡r❛❧♠❡♥t❡ ✉t✐❧✐③❛♠ ▲✲s②st❡♠✱ ♦✉ s❡❥❛✱ ✉♠❛ ❧✐♥❣✉❛❣❡♠ ❢♦r♠❛❧ ✐♥tr♦✲

✶



✶✳✶✳ ❖❜❥❡t✐✈♦s ❡ ❈♦♥tr✐❜✉✐çõ❡s ✷

❞✉③✐❞❛ ♣♦r ▲✐♥❞❡♥♠❛②❡r ❬✷✵❪ ♣❛r❛ ❛ ♠♦❞❡❧❛❣❡♠ ❞❡ ❞✐✈✐sã♦ ❝❡❧✉❧❛r ❡ ❤♦❥❡ ✉t✐❧✐③❛❞❛ ♣❡❧❛
❣r❛♥❞❡ ♠❛✐♦r✐❛ ❞♦s ♣❡sq✉✐s❛❞♦r❡s ❞❛ ár❡❛✳ ❆ ▲✲s②st❡♠ ♣❡r♠✐t❡ ❛ ❝r✐❛çã♦ ❞❡ ♣❧❛♥t❛s ❜❛✲
s❡❛❞❛s ❡♠ s✉❛s ❝❛r❛❝t❡ríst✐❝❛s ❜✐♦❧ó❣✐❝❛s ♣♦r ♠❡✐♦ ❞❡ ✉♠❛ s✐♠✉❧❛çã♦ ❞❡ s❡✉ ❝r❡s❝✐♠❡♥t♦ ❡
r❛♠✐✜❝❛çã♦✳ ❚❛❧ r❡♣r❡s❡♥t❛çã♦ ❛♣r❡s❡♥t❛ t❛♠❜é♠ ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ s✐♠♣❧✐✜❝❛r ♦ ♠♦❞❡❧♦
❣❡r❛❞♦ ❜❛s❡❛♥❞♦✲s❡ ❡♠ s✉❛ ❡str✉t✉r❛✱ r❡♠♦✈❡♥❞♦✱ ♣♦r ❡①❡♠♣❧♦✱ r❛♠♦s s❡❝✉♥❞ár✐♦s ♣❛r❛
♠❛♥t❡r ❛ ❛♣❛rê♥❝✐❛ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛✱ ❞✐♠✐♥✉✐♥❞♦ ❛ss✐♠ ♦ ♥ú♠❡r♦ ❞❡ ♣♦❧í❣♦♥♦s ♥❡❝❡ssár✐♦s
♣❛r❛ r❡♣r❡s❡♥tá✲❧❛✳

❊st❡ tr❛❜❛❧❤♦ ✐♥✈❡st✐❣❛ ❡ ✐♠♣❧❡♠❡♥t❛ té❝♥✐❝❛s ♣❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s ❡ s✐♠✲
♣❧✐✜❝❛çã♦ ❞❡ s❡✉s ♠♦❞❡❧♦s✳ ❖ ❡st✉❞♦ ✈✐s❛ ❛✈❛❧✐❛r ❝❛❞❛ té❝♥✐❝❛ ♣❛r❛ ✐❞❡♥t✐✜❝❛r ♣♦ssí✈❡✐s
♠❡❧❤♦r✐❛s ♥❛s ♣ró♣r✐❛s té❝♥✐❝❛s ❡ ♠❡❧❤♦r❡s ❝❛s♦s ❞❡ ✉s♦ ♣❛r❛ ❡❧❛s✱ ❛❧é♠ ❞❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡
❝♦♠❜✐♥❛çã♦ ❡♥tr❡ té❝♥✐❝❛s ❞✐st✐♥t❛s ♣❛r❛✱ ❛ss✐♠✱ s❛♥❛r s❡✉s ♣r✐♥❝✐♣❛✐s ♣r♦❜❧❡♠❛s ❡ ♦❜t❡r
✉♠❛ ❛❜♦r❞❛❣❡♠ ♠✐st❛ ❝♦♠ ❛s ✈❛♥t❛❣❡♥s ❞❡ ❝❛❞❛ té❝♥✐❝❛ ✉t✐❧✐③❛❞❛✳ ❖ tr❛❜❛❧❤♦ t❛♠❜é♠
♣r♦♣õ❡ ✉♠❛ ❡str✉t✉r❛ ❞❡ ❞❛❞♦s ♣❛r❛ ❢❛❝✐❧✐t❛r ❛ r❡♥❞❡r✐③❛çã♦ ❡♠ t❡♠♣♦ r❡❛❧ ❞♦s ♠♦❞❡❧♦s
❞❛s ♣❧❛♥t❛s ❡♠ ❝❡♥❛s ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ♣r♦♣♦st❛✳

✶✳✶ ❖❜❥❡t✐✈♦s ❡ ❈♦♥tr✐❜✉✐çõ❡s

❯♠ ❞♦s ♣r✐♥❝✐♣❛✐s ♦❜❥❡t✐✈♦s ❞❡st❡ tr❛❜❛❧❤♦ é ♦ ❡st✉❞♦ ❞❡ ❞✐❢❡r❡♥t❡s té❝♥✐❝❛s ❡①✐st❡♥✲
t❡s ❞❡ r❡♣r❡s❡♥t❛çã♦ ❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♣❧❛♥t❛s ❝♦♠ ❢♦❝♦ ❡♠ s✉❛ ❛♣❧✐❝❛çã♦ ❡♠ ❝❡♥❛s ❞❡
s✐♠✉❧❛çõ❡s ✐♥t❡r❛t✐✈❛s✱ ♣♦r ❡①❡♠♣❧♦✱ ❡♠ r❡❛❧✐❞❛❞❡ ✈✐rt✉❛❧✱ ❥♦❣♦s ❡ s✐♠✉❧❛❞♦r❡s ❞❡ ✈♦♦✳ ❚❛❧
❡st✉❞♦ ✈✐s❛ ❛✈❛❧✐❛r ❛ q✉❛❧✐❞❛❞❡ ❞❛ r❡♣r❡s❡♥t❛çã♦ ♣♦r ♠❡✐♦ ❞♦ r❡❛❧✐s♠♦ ❞♦s ♠♦❞❡❧♦s ❞❡
♣❧❛♥t❛ ❡ ❞♦ ❞❡s❡♠♣❡♥❤♦ ❞❡st❛s r❡♣r❡s❡♥t❛çõ❡s ♥❛s ❝❡♥❛s ❣❡r❛❞❛s✳

❯♠ ♦❜❥❡t✐✈♦✱ ❧✐❣❛❞♦ ❛ ❡st❛ ❛♥á❧✐s❡ ❞❡ ❞❡s❡♠♣❡♥❤♦✱ é ❛ t❡♥t❛t✐✈❛ ❞❡ ✐❞❡♥t✐✜❝❛r ♣♦♥✲
t♦s ❞❡ ♠❡❧❤♦r✐❛ ❞❡ ❞❡s❡♠♣❡♥❤♦ ❡♠ ❝❛❞❛ té❝♥✐❝❛✱ ❛❧é♠ ❞❛ ❛✈❛❧✐❛çã♦ ❞❡ ♣♦ssí✈❡✐s ❣❛♥❤♦s
✉t✐❧✐③❛♥❞♦✲s❡ té❝♥✐❝❛s r❡❝❡♥t❡s ❝♦♠♦✱ ♣♦r ❡①❡♠♣❧♦✱ ♦ ✉s♦ ❞❡ ♣✐♣❡❧✐♥❡ ♣r♦❣r❛♠á✈❡❧ ❡♠ s✉❛s
✐♠♣❧❡♠❡♥t❛çõ❡s✳ ❊st❛ ❛♥á❧✐s❡ ✈✐s❛ t❛♠❜é♠ ✐❞❡♥t✐✜❝❛r s✐t✉❛çõ❡s ✐❞❡❛✐s ❞❡ ✉s♦ ❞❡ ❝❛❞❛ té❝✲
♥✐❝❛ ❝♦♠♦✱ ♣♦r ❡①❡♠♣❧♦✱ ❛ ❞✐stâ♥❝✐❛ ✐❞❡❛❧ ❞♦ ♦❜s❡r✈❛❞♦r ♦✉ ✉♠❛ ❞❡t❡r♠✐♥❛❞❛ ❞❡♥s✐❞❛❞❡
❞❛ ✈❡❣❡t❛çã♦✳

❖✉tr♦ ♦❜❥❡t✐✈♦ ❞❡st❡ tr❛❜❛❧❤♦ é ❛✈❛❧✐❛r ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❡ ♦ ❣❛♥❤♦ ❞❛ ❝♦♠❜✐♥❛çã♦ ❞❡
té❝♥✐❝❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ♣❛r❛ ❛ ❝r✐❛çã♦ ❞❡ ✉♠❛ ❛❜♦r❞❛❣❡♠ ♠✐st❛✱ ❛❞❡q✉❛❞❛ ♣❛r❛ ❛
r❡♣r❡s❡♥t❛çã♦ ❝♦♠ r❡❛❧✐s♠♦ ❞❡ ❝❡♥❛s ♥❛t✉r❛✐s ❛ ✉♠❛ t❛①❛ ❞❡ q✉❛❞r♦s ✐♥t❡r❛t✐✈❛✱ t✐r❛♥❞♦
♣r♦✈❡✐t♦ ❞❛s ♣r✐♥❝✐♣❛✐s ✈❛♥t❛❣❡♥s ✐❞❡♥t✐✜❝❛❞❛s ❡♠ ❝❛❞❛ té❝♥✐❝❛ ❡ s❛♥❛♥❞♦ s❡✉s r❡s♣❡❝t✐✈♦s
♣r♦❜❧❡♠❛s✳

❯♠❛ ❝♦♥tr✐❜✉✐çã♦ ♣❛r❛ ♦ ❡st✉❞♦ ❞❛s té❝♥✐❝❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s é ❛ ❝r✐❛çã♦
❞❡ ✉♠ ♠ét♦❞♦ ❞❡ r❡♣r❡s❡♥t❛çã♦ ✐❞❡❛❧ ♣❛r❛ ❛ ❛✈❛❧✐❛çã♦ ❞❡ ❞❡s❡♠♣❡♥❤♦ ❡ q✉❛❧✐❞❛❞❡ ✈✐s✉❛❧
❞❡ ❝❛❞❛ ♣❧❛♥t❛✳ ❊st❡ ♠ét♦❞♦✱ ❛♣r❡s❡♥t❛❞♦ ♥❛ s❡çã♦ ✸✳✸✱ ❢❛❝✐❧✐t❛ ♥♦✈♦s ❡st✉❞♦s ❡ ❞❡s❡♥✈♦❧✲
✈✐♠❡♥t♦ ❞❡ té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❡ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s✱ ♠❡s♠♦ q✉❡ ❡s♣❡❝í✜❝♦s
♣❛r❛ ♣❛rt❡s ❞❛s ♣❧❛♥t❛s✳



✶✳✷✳ ❖r❣❛♥✐③❛çã♦ ❞♦ ❚❡①t♦ ✸

❆ ❛♥á❧✐s❡ ❛♣r♦❢✉♥❞❛❞❛ ❞❡ té❝♥✐❝❛s ❡①✐st❡♥t❡s é ♦✉tr❛ ❝♦♥tr✐❜✉✐çã♦ ❞❡st❡ tr❛❜❛❧❤♦✳ ❆❧é♠
❞❛ s✐♠♣❧❡s ❛✈❛❧✐❛çã♦ ✈✐s✉❛❧ ❡ ❞❡ ❞❡s❡♠♣❡♥❤♦✱ ❛ ❛♥á❧✐s❡ ❞❡ ❝❛❞❛ té❝♥✐❝❛ ❡♠ ❞✐❢❡r❡♥t❡s
❡s♣é❝✐❡s ❞❡ ♣❧❛♥t❛s✱ ❝♦♠ ❞✐❢❡r❡♥t❡s ❡str✉t✉r❛s✱ ♣♦❞❡ ✐❞❡♥t✐✜❝❛r q✉❛✐s ❛❜♦r❞❛❣❡♥s ♣r♦❞✉③❡♠
♠❡❧❤♦r❡s r❡s✉❧t❛❞♦s ❡♠ ❝❛❞❛ t✐♣♦ ❞❡ ♣❧❛♥t❛✱ ❣✉✐❛♥❞♦ tr❛❜❛❧❤♦s ❢✉t✉r♦s ♥❡st❛ ár❡❛✳

❖✉tr❛s ❝♦♥tr✐❜✉✐çõ❡s ♠❛✐s ❡s♣❡❝í✜❝❛s ❡ ❞✐r❡t❛s sã♦ ❛ ❛✈❛❧✐❛çã♦ ❞❛ té❝♥✐❝❛ ❞❡ r❡♣r❡s❡♥✲
t❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s ❞❛s ♣❧❛♥t❛s ❝♦♠ ♣♦♥t♦s ❡♠ ♣❧❛♥t❛s ❥á s✐♠♣❧✐✜❝❛❞❛s ❝♦♠ ❜✐❧❧❜♦❛r❞s

✭s✉❜s❡çã♦ ✷✳✷✳✷✮✱ ❝♦♠ ✉♠❛ ♣r♦♣♦st❛ ❞❡ tr❛t❛♠❡♥t♦ ♣❛r❛ tr❛♥s♣❛rê♥❝✐❛✱ ❛✉s❡♥t❡ ♥♦s tr❛✲
❜❛❧❤♦s ♦r✐❣✐♥❛✐s✱ ❛❧é♠ ❞❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❡st❛ ♠❡s♠❛ té❝♥✐❝❛ ✉t✐❧✐③❛♥❞♦ ✈❡rt❡① s❤❛❞❡rs

♣❛r❛ ❛ ✈✐❛❜✐❧✐③❛çã♦ ❞❡ s❡✉ ✉s♦ ❡♠ ❞✐stâ♥❝✐❛s ✈❛r✐❛❞❛s ❡ ♠❡♥♦r❡s ❞♦ q✉❡ ♥❛ té❝♥✐❝❛ ♦r✐❣✐♥❛❧✳
❋✐♥❛❧♠❡♥t❡✱ ❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❡①✐st❡♥t❡s ♠♦str♦✉✲s❡ s✉♣❡r✐♦r

❡♠ t❡r♠♦s ❞❡ ❞❡s❡♠♣❡♥❤♦ ❡ q✉❛❧✐❞❛❞❡ ✈✐s✉❛❧ ❡♠ r❡❧❛çã♦ às té❝♥✐❝❛s ❛♣❧✐❝❛❞❛s ❞❡ ❢♦r♠❛
✐s♦❧❛❞❛✳

✶✳✷ ❖r❣❛♥✐③❛çã♦ ❞♦ ❚❡①t♦

❖ t❡①t♦ ❡stá ♦r❣❛♥✐③❛❞♦ ❞❛ s❡❣✉✐♥t❡ ❢♦r♠❛✳ ❖ ❝❛♣ít✉❧♦ ✷ ❞❡s❝r❡✈❡ ❛❧❣✉♥s tr❛❜❛❧❤♦s
✐♠♣♦rt❛♥t❡s ❞❛ ❧✐t❡r❛t✉r❛ ♣❛r❛ r❡♣r❡s❡♥t❛çã♦ ❡ r❡♥❞❡r✐③❛çã♦ ❞❡ ♣❧❛♥t❛s✳ ◆♦ ❝❛♣ít✉❧♦ ✸ é
❛♣r❡s❡♥t❛❞❛ ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡st❡ tr❛❜❛❧❤♦ ♥❛ ❜✉s❝❛ ♣❡❧♦s ♦❜❥❡t✐✈♦s ❝✐t❛❞♦s ❛♥t❡r✐♦r♠❡♥t❡✳
❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ sã♦ ❛♣r❡s❡♥t❛❞♦s ❡ ❞✐s❝✉t✐❞♦s ♥♦
❝❛♣ít✉❧♦ ✹✳ ❋✐♥❛❧♠❡♥t❡✱ ♥♦ ❝❛♣ít✉❧♦ ✺ sã♦ ❛♣r❡s❡♥t❛❞❛s ❛s ❝♦♥❝❧✉sõ❡s ❞❡st❡ tr❛❜❛❧❤♦✱
❥✉♥t❛♠❡♥t❡ ❝♦♠ ♣r♦♣♦st❛s ♣❛r❛ tr❛❜❛❧❤♦s ❢✉t✉r♦s✳





✷✳✶✳ ❙í♥t❡s❡ ❞❡ ▼♦❞❡❧♦s ✺

r❡♣r❡s❡♥t❛çã♦ ♠✉❧t✐❡s❝❛❧❛ ❞❡ ♠♦❞❡❧♦s ❞❡ ♣❧❛♥t❛s✳ ❚❛✐s tr❛❜❛❧❤♦s tr❛t❛♠ ❞❛ ♣♦ss✐❜✐❧✐❞❛❞❡
❞❡ ✉♠❛ ❡str✉t✉r❛ ❞✐♥â♠✐❝❛ ❞❡ ♣❧❛♥t❛s✱ ❝♦♠ ✈❛r✐❛çã♦ ❞♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❛♣r❡s❡♥t❛❞♦ ❞❡
❛❝♦r❞♦ ❝♦♠ ❛ ✐♠♣♦rtâ♥❝✐❛ ♦✉ ♦ t❛♠❛♥❤♦ ❞♦ ♠♦❞❡❧♦ ♥❛ ❝❡♥❛✱ ❡♠ ❜✉s❝❛ ❞❡ ✉♠ ♠❛✐♦r
❞❡s❡♠♣❡♥❤♦ ❣❡r❛❧ ❞❛ ♠❡s♠❛✳

✷✳✶ ❙í♥t❡s❡ ❞❡ ▼♦❞❡❧♦s

❆ ❝r✐❛çã♦ ❞❡ ♠♦❞❡❧♦s tr✐❞✐♠❡♥s✐♦♥❛✐s ♣❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s ♣♦❞❡ s❡r ❢❡✐t❛
❞❡ ✈ár✐❛s ❢♦r♠❛s✳ ▼❛✐s ❝♦♠✉♠❡♥t❡✱ ✉♠ ♠♦❞❡❧♦ ❞❡ ♣❧❛♥t❛ ♣♦❞❡ s❡r r❡s✉❧t❛❞♦ ❞♦ tr❛❜❛❧❤♦
❞❡ ✉♠ ❛rt✐st❛ ♣♦r ♠❡✐♦ ❞❡ ✉♠❛ ❢❡rr❛♠❡♥t❛ ❞❡ ♠♦❞❡❧❛❣❡♠ ♦✉ ❛✐♥❞❛ r❡s✉❧t❛❞♦ ❞❡ ✉♠❛
s✐♠✉❧❛çã♦ ❝✐❡♥tí✜❝❛✳ ❊♠❜♦r❛ ❛ ❛❜♦r❞❛❣❡♠ ❛rtíst✐❝❛ s❡❥❛ ❜❛st❛♥t❡ ❝♦♠✉♠✱ ❛ ❛❜♦r❞❛❣❡♠
❝✐❡♥tí✜❝❛ ♥❛ ár❡❛ ❞❡ ❝♦♠♣✉t❛çã♦ ❣rá✜❝❛ ❝❧❛r❛♠❡♥t❡ tr❛③ ❛s♣❡❝t♦s ✐♥t❡r❡ss❛♥t❡s ❡ ♠❛✐s
r❡❧❛❝✐♦♥❛❞♦s ❝♦♠ ♦ ❡s❝♦♣♦ ❞❡st❡ tr❛❜❛❧❤♦✳ ❖ ❡♥t❡♥❞✐♠❡♥t♦ ❞❛ ❝♦♥str✉çã♦ ❞♦s ♠♦❞❡❧♦s
✐♥✢✉❡♥❝✐❛ ❞✐r❡t❛♠❡♥t❡ té❝♥✐❝❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ❡ ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♣❧❛♥t❛s✱ ♣♦r ✐ss♦ ♦
❡st✉❞♦ ❞❡ss❡s tr❛❜❛❧❤♦s é ❞❡ ❣r❛♥❞❡ ✐♠♣♦rtâ♥❝✐❛ ❛q✉✐✳

❆ sí♥t❡s❡ ❞❡ ♠♦❞❡❧♦s ❞❡ ♣❧❛♥t❛s ♣♦r ♠❡✐♦ ❞❛ s✐♠✉❧❛çã♦ ❞❡ s❡✉ ❝r❡s❝✐♠❡♥t♦ ❡ ❞❡ s✉❛
❡str✉t✉r❛ ❜✐♦❧ó❣✐❝❛ é ✉♠ t❡♠❛ r❡❝♦rr❡♥t❡ ♥ã♦ só ❞❛ ❜♦tâ♥✐❝❛ ♠❛s t❛♠❜é♠ ❞❛ ❝♦♠♣✉t❛çã♦
❣rá✜❝❛✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥❛ ár❡❛ ❞❡ ✈✐s✉❛❧✐③❛çã♦ ❝✐❡♥tí✜❝❛✳ ◆❛s ♣❡sq✉✐s❛s s♦❜r❡ ❡st❡ t❡♠❛✱
t❡♥t❛✲s❡ r❡♣r♦❞✉③✐r ❛ ❡str✉t✉r❛ ❞❡ r❛♠✐✜❝❛çã♦✱ ♦ ❝r❡s❝✐♠❡♥t♦ ❞❡ ór❣ã♦s✱ ❛ ❞✐str✐❜✉✐çã♦ ❞❡
♥✉tr✐❡♥t❡s ❞✉r❛♥t❡ ♦ ❝r❡s❝✐♠❡♥t♦ ❡ ✈ár✐♦s ♦✉tr♦s ❢❛t♦r❡s q✉❡ ❞❡t❡r♠✐♥❛♠ ♦ ❛s♣❡❝t♦ ✜♥❛❧
❞❡ ✉♠❛ ♣❧❛♥t❛✳

P❛r❛ ♠♦❞❡❧❛r ❡ss❡s ♣❛râ♠❡tr♦s✱ ❛ ♠❛✐♦r✐❛ ❞♦s tr❛❜❛❧❤♦s r❡❝♦rr❡ à ❧✐♥❣✉❛❣❡♠ ❢♦r♠❛❧
▲✲s②st❡♠✱ ✐♥tr♦❞✉③✐❞❛ ♣♦r ▲✐♥❞❡♥♠❛②❡r ❬✷✵❪ ❡ ❡st❡♥❞✐❞❛ ♣♦r Pr✉s✐♥❦✐❡✇✐❝③ ❡ ▲✐♥❞❡♥✲
♠❛②❡r ❬✸✶❪✳ ❊st❛ ❧✐♥❣✉❛❣❡♠ r❡♣r❡s❡♥t❛ t❛✐s ♣❛râ♠❡tr♦s ♣♦r ❝❛❞❡✐❛s ❞❡ ❝❛r❛❝t❡r❡s q✉❡
♦s r❡♣r❡s❡♥t❛♠ ❡ q✉❡ sã♦ s✉❜st✐t✉í❞♦s ❡ r❡❡s❝r✐t♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ r❡❣r❛s ❡s♣❡❝í✜❝❛s✱ ✈✐✲
s❛♥❞♦ ♠♦❞❡❧❛r ❞✐❢❡r❡♥t❡s ❢❛t♦r❡s ♥♦ ❝r❡s❝✐♠❡♥t♦ ❞♦ ♦r❣❛♥✐s♠♦ ❞❛ ♣❧❛♥t❛✳ ❯♠❛ r❡✈✐sã♦
❞❡st❛ ❧✐♥❣✉❛❣❡♠ ❡ ❞❡ s✉❛s ✈❛♥t❛❣❡♥s ♣♦❞❡ s❡r ❡♥❝♦♥tr❛❞❛ ❡♠ ❬✷✽✱ ✷✾❪✳

❖s tr❛❜❛❧❤♦s ❞❡ sí♥t❡s❡ ❞❡ ♣❧❛♥t❛s ❛♣r❡s❡♥t❛r❛♠ ❤✐st♦r✐❝❛♠❡♥t❡ ❞✉❛s ✈❡rt❡♥t❡s ❞✐st✐♥✲
t❛s✱ ✉♠❛ ❞❡❧❛s tr❛t❛ ❛ ♣❧❛♥t❛ ❝♦♠♦ ✉♠❛ ❡str✉t✉r❛ ❛rq✉✐t❡t✉r❛❧ ❡ ♦✉tr❛ ❝♦♠♦ ✉♠❛ ❡str✉t✉r❛
❛✉t♦✲♦r❣❛♥✐③á✈❡❧✳

❆ ✈❡rt❡♥t❡ ❛rq✉✐t❡t✉r❛❧✱ ✐♥✐❝✐❛❧♠❡♥t❡ ❞❡✜♥✐❞❛ ♣♦r ❍♦♥❞❛ ❬✶✻❪ ❡ ❝♦♠ ❛ ❡ssê♥❝✐❛ ♠❛✲
t❡♠át✐❝❛ ♠✉✐t♦ ❜❡♠ ❝❛♣t✉r❛❞❛ ♣♦r ▼❛♥❞❡❧❜r♦t ❬✷✹❪ ❝♦♠ ár✈♦r❡s ❢r❛❝t❛✐s✱ ❝♦♥s✐❞❡r❛ ❛s
♣❧❛♥t❛s ❝♦♠♦ ❡str✉t✉r❛s r❡❝✉rs✐✈❛s ❛✉t♦✲s✐♠✐❧❛r❡s✱ q✉❡ sã♦ ❝❛r❛❝t❡r✐③❛❞❛s ♣♦r ♣❛râ♠❡tr♦s
❝♦♠♦ â♥❣✉❧♦s ❡♥tr❡ r❛♠♦s ❡ t❛♠❛♥❤♦ ❞♦s ♠ó❞✉❧♦s✱ ♣❛rt❡s ❛✉t♦✲s✐♠✐❧❛r❡s ❞❛ ❡str✉t✉r❛✱
♥♦s ❞✐❢❡r❡♥t❡s ♥í✈❡✐s ❞❡ r❡❝✉rsã♦✳ ❊ss❡ ♠♦❞❡❧♦ ❝♦♥s✐❞❡r❛ ❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❡ ❝❛❞❛ ❡s♣é❝✐❡
❞❡ ♣❧❛♥t❛ ♥♦ ❝r❡s❝✐♠❡♥t♦✱ r❡❣✉❧❛♥❞♦ ❛ss✐♠ ♦ t❛♠❛♥❤♦ ❞♦s r❛♠♦s ❡ ❛ t❛①❛ ❞❡ ❝r✐❛çã♦ ❞❡
♥♦✈♦s r❛♠♦s ❡ ❣❡♠❛s✱ q✉❡ ♣♦❞❡♠ ❞❛r ♦r✐❣❡♠ ❛ ♥♦✈♦s r❛♠♦s ❡ ✢♦r❡s ♦✉ ✐♥t❡rr♦♠♣❡r ♦
❝r❡s❝✐♠❡♥t♦✱ ❡♥tr❛♥❞♦ ❡♠ ✉♠ ❡st❛❞♦ ❞❡ ❞♦r♠ê♥❝✐❛✳ ❯♠❛ ❞❡s✈❛♥t❛❣❡♠ ❞❡ss❡ ♠♦❞❡❧♦ é







✷✳✷✳ ❘❡♣r❡s❡♥t❛çã♦ ✽

❛♦ tr♦♥❝♦ ❡ ❡♠ ❜✐❢✉r❝❛çõ❡s ❡ t❡①t✉r✐③❛çã♦ ❞❡ ❢♦❧❤❛s✳
❖✉tr♦s ❡①❡♠♣❧♦s ♣♦❞❡♠ s❡r ❡♥❝♦♥tr❛❞♦s ♥♦s r❡s✉❧t❛❞♦s ❞♦s ♣r♦❝❡ss♦s ❞❡ sí♥t❡s❡ ❝✐t❛❞♦s

❛♥t❡r✐♦r♠❡♥t❡✱ q✉❡ sã♦ ❛♣r❡s❡♥t❛❞♦s ❝♦♠ ❡st❛ r❡♣r❡s❡♥t❛çã♦✱ ✉♠❛ ✈❡③ q✉❡ ♦s ♦❜❥❡t✐✈♦s
❞❛ sí♥t❡s❡ sã♦ ❛ r❡♣r♦❞✉çã♦ ✜❡❧ ❞❛ ♣❧❛♥t❛ ♣♦r ♠❡✐♦ ❞❛ s✐♠✉❧❛çã♦ ❞❡ s❡✉ ❝r❡s❝✐♠❡♥t♦ ❡ ❛
✐♥t❡r❛çã♦ ❝♦♠ ♦ ♠❡✐♦✳

❊ss❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ❞❡t❛❧❤❡s ❢❛③ ❝♦♠ q✉❡✱ ❣❡r❛❧♠❡♥t❡✱ ♦s ♠♦❞❡❧♦s ❞❡ ♣❧❛♥t❛s
❞❡t❛❧❤❛❞♦s s❡❥❛♠ ♣r♦✐❜✐t✐✈♦s ❡♠ ❛♠❜✐❡♥t❡s ✐♥t❡r❛t✐✈♦s✱ ❞❡✈✐❞♦ ❛♦ ❛❧t♦ ❝✉st♦ ❝♦♠♣✉t❛❝✐♦♥❛❧
❞❡ s✉❛ r❡♥❞❡r✐③❛çã♦✳

✷✳✷✳✷ ❘❡♣r❡s❡♥t❛çã♦ ❣❧♦❜❛❧

❊♠ ❛♣❧✐❝❛çõ❡s q✉❡ ♥❡❝❡ss✐t❛♠ ❞❡ ✉♠❛ ❛❧t❛ t❛①❛ ❞❡ q✉❛❞r♦s ❡♠ s✉❛s ❝❡♥❛s✱ ❛ r❡♣r❡✲
s❡♥t❛çã♦ ❞❡t❛❧❤❛❞❛ ♣♦❞❡ s❡r ♠✉✐t♦ ❝✉st♦s❛✱ ❝♦♥❢♦r♠❡ ♠❡♥❝✐♦♥❛❞♦ ❛♥t❡r✐♦r♠❡♥t❡✳ P♦r
✐ss♦✱ té❝♥✐❝❛s q✉❡ t❡♥t❛♠ r❡♣r❡s❡♥t❛r ♣❧❛♥t❛s ❞❡ ❢♦r♠❛ ❣❡r❛❧ ❡ ♠❡♥♦s ❞❡t❛❧❤❛❞❛s ❢♦r❛♠
❞❡s❡♥✈♦❧✈✐❞❛s✳ ❊st❛s té❝♥✐❝❛s s❡ ❜❛s❡✐❛♠ ♥❛ ♣❡r❝❡♣çã♦ ❞♦ ♦❜s❡r✈❛❞♦r ❞♦ ❛s♣❡❝t♦ ❣❡r❛❧
❞❛s ♣❧❛♥t❛s ❡ ✉t✐❧✐③❛♠ ❢♦r♠❛s ♠❛✐s s✐♠♣❧❡s ❡ ❝♦♠ ♠❡♥♦s ❣❡♦♠❡tr✐❛ ♣❛r❛ r❡♣r❡s❡♥tá✲❧❛s✳

▼✉✐t❛s ❞❡st❛s té❝♥✐❝❛s ✉t✐❧✐③❛♠ ♣r✐♠✐t✐✈❛s ❞✐❢❡r❡♥t❡s ❞❡ ✉♠ ♠♦❞❡❧♦ tr✐❛♥❣✉❧❛❞♦ ♣❛r❛
❛ r❡♣r❡s❡♥t❛çã♦ ❣❧♦❜❛❧ ❞❡ ♣❧❛♥t❛s✳ ❚é❝♥✐❝❛s ❜❛s❡❛❞❛s ❡♠ ✐♠❛❣❡♥s✱ ♣♦r ❡①❡♠♣❧♦✱ ✉t✐❧✐③❛♠
♣♦✉❝♦s tr✐â♥❣✉❧♦s ❛♣❡♥❛s ♣❛r❛ ❞✐s♣♦r t❡①t✉r❛s q✉❡ ❝❛rr❡❣❛♠ ❡♠ s✐ t♦❞♦ ♦ ❞❡t❛❧❤❡ ❞❛
♣❧❛♥t❛✳

❊ss❛s ❛❜♦r❞❛❣❡♥s ❛♣r❡s❡♥t❛♠ ✉♠ ❛❧t♦ ❣❛♥❤♦ ❡♠ ❞❡s❡♠♣❡♥❤♦ ❡✱ ♣♦r ✐ss♦✱ sã♦ ❛♠✲
♣❧❛♠❡♥t❡ ✉t✐❧✐③❛❞❛s✳ ◆♦ ❡♥t❛♥t♦✱ ✈ár✐♦s ♣r♦❜❧❡♠❛s ✈✐s✉❛✐s s✉r❣❡♠ ❞❡st❛ r❡♣r❡s❡♥t❛çã♦
✐♥❝♦♠♣❧❡t❛✱ ❛❢❡t❛♥❞♦ ♦ r❡❛❧✐s♠♦ ❞❛ ❝❡♥❛✳ ❉❡st❡s✱ ♦s ♠❛✐s ❝♦♠✉♥s sã♦ ♣r♦❜❧❡♠❛s ❞❡ ✐❧✉✲
♠✐♥❛çã♦✳ ❆♣❡s❛r ❞✐ss♦✱ às ✈❡③❡s é ✈á❧✐❞♦ ❝♦♠♣r♦♠❡t❡r r❡❛❧✐s♠♦ ♣♦r ❞❡s❡♠♣❡♥❤♦✱ t❛❧ q✉❡
♦ ❡st✉❞♦ ❞❡ss❛s té❝♥✐❝❛s s❡ ❢❛③ ♥❡❝❡ssár✐♦✳

❇✐❧❧❜♦❛r❞s

❯♠❛ té❝♥✐❝❛ ❜❛st❛♥t❡ ✉t✐❧✐③❛❞❛ ♣❛r❛ r❡♥❞❡r✐③❛çã♦ ❡♠ t❡♠♣♦ r❡❛❧ ❞❡ ♣❧❛♥t❛s é ♦ ✉s♦ ❞❡
❜✐❧❧❜♦❛r❞s ❬✸✹❪✳ ❇✐❧❧❜♦❛r❞s sã♦ ✐♠❛❣❡♥s q✉❡ ❡stã♦ s❡♠♣r❡ ✈♦❧t❛❞❛s ♣❛r❛ ❛ ❝â♠❡r❛ ❡♠ ✉♠❛
❝❡♥❛ ✸❉✱ q✉❡ ♥♦ ❝❛s♦ ❞❡ ♣❧❛♥t❛s ❣❡r❛❧♠❡♥t❡ ❛♣r❡s❡♥t❛♠ ❛ r❡str✐çã♦ ♣❛r❛ q✉❡ ❛ r♦t❛çã♦
♦❝♦rr❛ ❛♣❡♥❛s ♥♦ ❡✐①♦ ✈❡rt✐❝❛❧ ✭❛♦ ❧♦♥❣♦ ❞♦ tr♦♥❝♦ ❞❛ ♣❧❛♥t❛✮✳ ❊st❛ té❝♥✐❝❛ s✐♠♣❧❡s é
✉s❛❞❛ ❛✐♥❞❛ ❤♦❥❡ ♣♦r s❡r ❡①tr❡♠❛♠❡♥t❡ ❡✜❝✐❡♥t❡✳ ❈♦♠ ✉♠❛ ♦✉ ♣♦✉❝❛s ✐♠❛❣❡♥s é ♣♦ssí✈❡❧
❛♣r❡s❡♥t❛r ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ❞❡t❛❧❤❡s ❞❡ ✉♠❛ ♣❧❛♥t❛ ✉t✐❧✐③❛♥❞♦ ♣♦✉q✉íss✐♠❛
❣❡♦♠❡tr✐❛✳

❖ ❜✐❧❧❜♦❛r❞ ❝❧áss✐❝♦✱ ❝♦♠ ❛♣❡♥❛s ✉♠❛ ♣r✐♠✐t✐✈❛ ♦r✐❡♥t❛❞❛ s❡❣✉♥❞♦ à ❝â♠❡r❛✱ ♥ã♦ ❛♣r❡✲
s❡♥t❛ ♣❛r❛❧❛①❡✱ q✉❡ é ❛ ❛❧t❡r❛çã♦ ❞❛ ♣♦s✐çã♦ ❛♥❣✉❧❛r ❞❡ ❞♦✐s ♣♦♥t♦s ❡st❛❝✐♦♥ár✐♦s r❡❧❛t✐✈♦s
✉♠ ❛♦ ♦✉tr♦ ❡♠ ♠♦✈✐♠❡♥t♦✳ P♦r ✐ss♦✱ ✉♠ ♦✉tr♦ ♠♦❞♦ ✉s✉❛❧ ❞❡ r❡♣r❡s❡♥t❛çã♦ sã♦ ❜✐❧❧✲

❜♦❛r❞s ❝r✉③❛❞♦s✱ q✉❡ ♥ã♦ ❡stã♦ ✈♦❧t❛❞♦s ♣❛r❛ ❛ ❝â♠❡r❛ ♠❛s s✐♠ ❞✐s♣♦st♦s r❛❞✐❛❧♠❡♥t❡



✷✳✷✳ ❘❡♣r❡s❡♥t❛çã♦ ✾

❡♠ t♦r♥♦ ❞❡ ✉♠ ❡✐①♦ ❡✱ ♣♦r ✐ss♦✱ ❛♣r❡s❡♥t❛♠ ♣❛r❛❧❛①❡✱ ❛♣❡s❛r ❞❡ t❛♠❜é♠ ❛♣r❡s❡♥t❛r❡♠
❛rt❡❢❛t♦s q✉❛♥❞♦ ❛❧❣✉♠ ❞♦s ❜✐❧❧❜♦❛r❞s é ✈✐st♦ s♦❜ ✉♠ â♥❣✉❧♦ ♠✉✐t♦ ❡str❡✐t♦✳ ❆♠❜♦s ♦s
♠ét♦❞♦s tê♠ ❛s r❡str✐çõ❡s ❞❡ ♥ã♦ ♣❡r♠✐t✐r❡♠ ❛♥✐♠❛çã♦ ❡ ❞❡ t❡r ❛ ✐❧✉♠✐♥❛çã♦ ❡stát✐❝❛ ♥❛s
✐♠❛❣❡♥s ♣ré✲♣r♦❝❡ss❛❞❛s✳

❯♠❛ ❡①t❡♥sã♦ ❞❛ té❝♥✐❝❛ ❞❡ ❜✐❧❧❜♦❛r❞s ❝r✉③❛❞♦s ❢♦✐ ♣r♦♣♦st❛ ♣♦r ❏❛❦✉❧✐♥ ❬✶✾❪✱ ❡♠ q✉❡
♦ tr♦♥❝♦ ♣r✐♥❝✐♣❛❧ ❡ ♦s ♠❡♠❜r♦s sã♦ r❡♣r❡s❡♥t❛❞♦s ❝♦♠ ❣❡♦♠❡tr✐❛ ♣♦❧✐❣♦♥❛❧ ❡ ❛ ❢♦❧❤❛❣❡♠
❝♦♠ ❞✐✈❡rs❛s ❢❛t✐❛s ❡♠ ❜✐❧❧❜♦❛r❞s✳ ❊ss❛ ❛❜♦r❞❛❣❡♠ ❛♣r❡s❡♥t❛ ✉♠ r❡s✉❧t❛❞♦ ❝♦♥✈✐♥❝❡♥t❡ ❡
♣♦❞❡ ❛♣r♦①✐♠❛r ✉♠❛ ✐❧✉♠✐♥❛çã♦ ❞✐♥â♠✐❝❛ ♣♦r ♠❡✐♦ ❞❛s ♥♦r♠❛✐s ❞❡ ❝❛❞❛ ❢❛t✐❛✳ ❆❧❣✉♠❛s
❢❡rr❛♠❡♥t❛s ❣rá✜❝❛s ❝♦♠❡r❝✐❛✐s ❝♦♠♦✱ ♣♦r ❡①❡♠♣❧♦✱ ♦ ❙♣❡❡❞❚r❡❡ ❬✶✽❪✱ ✉t✐❧✐③❛♠ ✉♠❛ té❝♥✐❝❛
♣❛r❡❝✐❞❛ ♥❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s✱ ♠♦❞❡❧❛♥❞♦ ♦ tr♦♥❝♦ ❡ ♦s ♠❡♠❜r♦s ❣❡♦♠❡tr✐❝❛♠❡♥t❡
❡ r❡♣r❡s❡♥t❛♥❞♦ ❣r✉♣♦s ❞❡ ❢♦❧❤❛s ❝♦♠♦ ❜✐❧❧❜♦❛r❞s tr❛❞✐❝✐♦♥❛✐s✳ ❆ss✐♠✱ ♣♦❞❡✲s❡ t❛♠❜é♠
❢❛③❡r ✉♠❛ ❛♥✐♠❛çã♦ ❜ás✐❝❛ ❡♠ ❝❛❞❛ ❣r✉♣♦ ❞❡ ❢♦❧❤❛s✱ ❛✉♠❡♥t❛♥❞♦✲s❡ ✉♠ ♣♦✉❝♦ ♦ r❡❛❧✐s♠♦
❞❛ ♣❧❛♥t❛✳

❆❧❣✉♠❛s ♦✉tr❛s ❡①t❡♥sõ❡s ♣❛r❛ ❜✐❧❧❜♦❛r❞s tê♠ s✐❞♦ ❛♣r❡s❡♥t❛❞❛s ♣❛r❛ t❡♥t❛r ♠❡❧❤♦r❛r
❛ q✉❛❧✐❞❛❞❡ ✈✐s✉❛❧ ❞♦ ♠ét♦❞♦ ❞❡ ❏❛❦✉❧✐♥✳ ◗✐♥ ❡t ❛❧✳ ❬✸✷❪ ❛♣r❡s❡♥t❛♠ ✉♠❛ ❡str✉t✉r❛
q✉❡ ❝♦♠❜✐♥❛ ✈ár✐♦s ❜✉✛❡rs ✷❉ ♣❛r❛✱ ❛❧é♠ ❞❛ ✐♠❛❣❡♠ ❞❛ ár✈♦r❡✱ ♦❜t❡r t❛♠❜é♠ ♦✉tr♦s
❛tr✐❜✉t♦s✱ t❛✐s ❝♦♠♦ ♥♦r♠❛✐s✱ s♦♠❜r❛s ❡ ✉♠❛ ♣r♦❢✉♥❞✐❞❛❞❡ r❡❧❛t✐✈❛✱ ❞❡ ♠♦❞♦ ❛ ♣♦❞❡r
❛♣❧✐❝❛r ✉♠❛ ✐❧✉♠✐♥❛çã♦ ♠❛✐s r❡❛❧✐st❛ ❛♦ ♠♦❞❡❧♦ ❞❡ ❜✐❧❧❜♦❛r❞✳

❆ ❝r✐❛çã♦ ❞♦s ❜✐❧❧❜♦❛r❞s ♣♦❞❡ s❡r ❢❡✐t❛ ❝♦♠♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❝♦♠ ❛s ✐♠❛❣❡♥s ❞❡s❡✲
❥❛❞❛s ♦✉ ❡♠ t❡♠♣♦ ❞❡ ❡①❡❝✉çã♦ ❝♦♠♦ ♦ ❝❛s♦ ❞❛ té❝♥✐❝❛ ❞❡ ✐♠♣♦st♦r❡s✳ ❖s ✐♠♣♦st♦r❡s sã♦
❜✐❧❧❜♦❛r❞s ❣❡r❛❞♦s ❛ ♣❛rt✐r ❞❛ r❡♥❞❡r✐③❛çã♦ ❞♦ ♣ró♣r✐♦ ♠♦❞❡❧♦✳ ❆ ❣❡r❛çã♦ ❞❡st❡s ✐♠♣♦st♦r❡s
♣♦❞❡ s❡r r❡❛❧✐③❛❞❛ ❞✐♥❛♠✐❝❛♠❡♥t❡ ❬✶✷✱ ✶✸❪✱ ♦ q✉❡ ♣♦❞❡ ❡①✐❣✐r ♠✉✐t♦ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦
s❡ ❛ ❣❡r❛çã♦ ♦❝♦rr❡r ❢r❡q✉❡♥t❡♠❡♥t❡✳ ❯♠❛ ♦✉tr❛ ❢♦r♠❛ ❞❡ ❣❡r❛r ♦s ✐♠♣♦st♦r❡s é ❛ r❡♥❞❡✲
r✐③❛çã♦ ❞♦ ♠♦❞❡❧♦ ❡♠ ❞✐✈❡rs♦s ♣♦♥t♦s ❞❡ ✈✐st❛ ❡♠ t❡♠♣♦ ❞❡ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❬✶✱ ✷✺✱ ✸✼❪
❡ ✐♥t❡r♣♦❧❛r ❡st❡s ♣♦♥t♦s ❞❡ ✈✐st❛ ❡♠ t❡♠♣♦ ❞❡ ❡①❡❝✉çã♦✳

✷✳✷✳✸ ❘❡♣r❡s❡♥t❛çõ❡s ♠✉❧t✐❡s❝❛❧❛

❈♦♠ ❛ r❡♣r❡s❡♥t❛çã♦ ❣❧♦❜❛❧ ❞❛s ♣❧❛♥t❛s✱ ❣❛♥❤❛✲s❡ ♦ ❞❡s❡♠♣❡♥❤♦ tã♦ ♥❡❝❡ssár✐♦ ♣❛r❛
❛♣❧✐❝❛çõ❡s ✐♥t❡r❛t✐✈❛s✱ ♣♦ré♠✱ ♣❡r❞❡✲s❡ q✉❛❧✐❞❛❞❡ ♥❛ r❡♣r❡s❡♥t❛çã♦✳ ❆s ♣❧❛♥t❛s ♣❡r❞❡♠
r❡❛❧✐s♠♦ q✉❛♥❞♦ ✈✐st❛s ♠❛✐s ❞❡ ♣❡rt♦ ❡ ♦s ❞❡❢❡✐t♦s ❞❛s s✐♠♣❧✐✜❝❛çõ❡s r❡❛❧✐③❛❞❛s s❡ t♦r♥❛♠
♠❛✐s ♣❡r❝❡♣tí✈❡✐s✳ ▲❡✈❛♥❞♦ ❡♠ ❝♦♥t❛ ❛✐♥❞❛ ♦ ❛❧t♦ ❝✉st♦ ❞❡ ✉♠❛ r❡♣r❡s❡♥t❛çã♦ ❞❡t❛❧❤❛❞❛✱
♣♦❞❡✲s❡ ♥♦t❛r ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❡ té❝♥✐❝❛s ♠✉❧t✐❡s❝❛❧❛ ♣❛r❛ ❛♣❧✐❝❛çõ❡s ✐♥t❡r❛t✐✈❛s✳

❘❡♣r❡s❡♥t❛çõ❡s ❡♠ ♠✉❧t✐❡s❝❛❧❛ ✈❛r✐❛♠ ❛ ❝♦♠♣❧❡①✐❞❛❞❡ ❡ ♦ ❞❡t❛❧❤❛♠❡♥t♦ ❞♦s ♠♦❞❡❧♦s
❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❞✐stâ♥❝✐❛ ❞♦ ♦❜s❡r✈❛❞♦r✱ ♣♦r ✐ss♦✱ sã♦ t❛♠❜é♠ ❝❤❛♠❛❞❛s ❞❡ r❡♣r❡s❡♥✲
t❛çõ❡s ❡♠ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ✭❧❡✈❡❧ ♦❢ ❞❡t❛✐❧ ✲ ▲❖❉✮✳ ❍á ✈ár✐❛s té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦
❣❡♦♠étr✐❝❛ ♣❛r❛ ❛ ❝r✐❛çã♦ ❞❡ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❞❡ ♦❜❥❡t♦s r❡❞✉③✐♥❞♦ s❡✉ ♥ú♠❡r♦ ❞❡ ♣♦✲
❧í❣♦♥♦s ♣❛r❛ ♥í✈❡✐s ♠❛✐s ❜❛✐①♦s ❬✶✺✱ ✶✼❪✳ ❚❛✐s té❝♥✐❝❛s✱ ♥♦ ❡♥t❛♥t♦✱ ♥ã♦ ♣r♦❞✉③❡♠ ❜♦♥s
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s✐t✉❛çõ❡s ❞❡❝r❡sç❛ s✐❣♥✐✜❝❛t✐✈❛♠❡♥t❡✱ ❞✐✜❝✉❧t❛♥❞♦ ❛ ♠❛♥✉t❡♥çã♦ ❞❡ ✉♠❛ t❛①❛ ❞❡ q✉❛❞r♦s
✐♥t❡r❛t✐✈❛ ❡♠ ❝❡♥❛s ❝♦♠ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ♣❧❛♥t❛s ❝♦♠ ♦ ♦❜s❡r✈❛❞♦r ♣ró①✐♠♦ ❛ ❡❧❛s✳
❖ r❡s✉❧t❛❞♦ ❣❡r❛❧✱ ♥♦ ❡♥t❛♥t♦✱ é ❜❛st❛♥t❡ s❛t✐s❢❛tór✐♦✱ ❝♦♥s❡❣✉✐♥❞♦ s❛♥❛r ♦s ♣r♦❜❧❡♠❛s
✈✐s✉❛✐s ❝✐t❛❞♦s✳

❯♠❛ ♦✉tr❛ té❝♥✐❝❛ ❤í❜r✐❞❛ ❥á ❝✐t❛❞❛ é ♦ ✉s♦ ❞♦ tr♦♥❝♦ ❡ ❣❛❧❤♦s ♣r✐♥❝✐♣❛✐s ❝♦♠♦ ✉♠
♠♦❞❡❧♦ ❝♦♠ ❣❡♦♠❡tr✐❛ ❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❛ ❢♦❧❤❛❣❡♠ ❝♦♠♦ ❜✐❧❧❜♦❛r❞s✳ ❆ ❛♣❧✐❝❛çã♦ ❞❛
❛❜♦r❞❛❣❡♠ ♠✉❧t✐❡s❝❛❧❛ ❛♣r❡s❡♥t❛❞❛ ❛❝✐♠❛ s❡ ❛♣❧✐❝❛ às ❢♦❧❤❛s ♥❡st❛ r❡♣r❡s❡♥t❛çã♦ ❡ ❛
s✐♠♣❧✐✜❝❛çã♦ ❞❛ ❣❡♦♠❡tr✐❛ ❝♦♠ ❛ ❞✐stâ♥❝✐❛ ❞♦ ♦❜s❡r✈❛❞♦r s❡ ❛♣❧✐❝❛ ❛♦ tr♦♥❝♦ ❡ ❣❛❧❤♦s
♣r✐♥❝✐♣❛✐s✳ ❚✐♣✐❝❛♠❡♥t❡✱ q✉❛♥❞♦ ❤á ✉♠❛ ❣r❛♥❞❡ ❞✐stâ♥❝✐❛ ❞♦ ♠♦❞❡❧♦ ❛♦ ♦❜s❡r✈❛❞♦r é
✉t✐❧✐③❛❞♦ ❛♣❡♥❛s ✉♠ ❜✐❧❧❜♦❛r❞ s✐♠♣❧❡s ♣❛r❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ t♦❞❛ ❛ ár✈♦r❡ ❝♦♠♦ ú❧t✐♠♦
♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡✳

❘❡♣r❡s❡♥t❛çã♦ ❜❛s❡❛❞❛ ❡♠ ♣♦♥t♦s ❡ ❧✐♥❤❛s

❙❡❣✉✐♥❞♦ ❛ ❛❜♦r❞❛❣❡♠ ❞❛ r❡♣r❡s❡♥t❛çã♦ ❣❧♦❜❛❧ ♣❛r❛ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♠❡♥♦r❡s✱ ❛❧❣✉♥s
❡st✉❞♦s ♣r♦♣õ❡♠ ❛ s✉❜st✐t✉✐çã♦ ❞❛ ❣❡♦♠❡tr✐❛ tr✐❛♥❣✉❧❛❞❛ ❞♦s ♠♦❞❡❧♦s ♣♦r ♣r✐♠✐t✐✈❛s ♠❛✐s
s✐♠♣❧❡s ❝♦♠♦ ❧✐♥❤❛s ❡ ♣♦♥t♦s✶✱ ❞✐str✐❜✉í❞♦s ❡s♣❛❝✐❛❧♠❡♥t❡ ❞❡ ❢♦r♠❛ ❛ ♠❛♥t❡r ♦ ❛s♣❡❝t♦
❣❡r❛❧ ❞❛ ♣❧❛♥t❛ q✉❛♥❞♦ ♦❜s❡r✈❛❞❛ ❞❡ ❧♦♥❣❡✳

❯♠❛ ❣r❛♥❞❡ ✈❛♥t❛❣❡♠ ❞❛ ✉t✐❧✐③❛çã♦ ❞❡st❛s ♣r✐♠✐t✐✈❛s ♠❛✐s s✐♠♣❧❡s ♥♦ ❧✉❣❛r ❞♦s tr✐✲
â♥❣✉❧♦s ❛♣❛r❡❝❡ q✉❛♥❞♦ ❛ ❞✐stâ♥❝✐❛ ❛♦ ♦❜s❡r✈❛❞♦r é ♠✉✐t♦ ❣r❛♥❞❡ ❡ ♦s tr✐â♥❣✉❧♦s ♣❛ss❛♠
❛ ♦❝✉♣❛r ❢r❛çõ❡s ❞❡ ♣✐①❡❧s✳ ◆❡st❛s ❝♦♥❞✐çõ❡s✱ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ♥❡❝❡ssár✐♦ ♣❛r❛ ❛
r❡♥❞❡r✐③❛çã♦ ❞❡st❡s tr✐â♥❣✉❧♦s é ❞❡s♣❡r❞✐ç❛❞♦✳

◆♦ ❝❛s♦ ❞❡ ár✈♦r❡s ❡ ♦✉tr❛s ♣❧❛♥t❛s✱ ❝♦♠✉♠❡♥t❡ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ♣❡q✉❡♥♦s
tr✐â♥❣✉❧♦s ❢♦r♠❛ s✉❛ ❢♦❧❤❛❣❡♠✱ ♦ q✉❡ t♦r♥❛ ♣♦ssí✈❡❧ ❛ s✉❜st✐t✉✐çã♦ ❞❡ss❡s tr✐â♥❣✉❧♦s ♣♦r
✉♠❛ r❡♣r❡s❡♥t❛çã♦ s✐♠♣❧✐✜❝❛❞❛ ♣♦r ♣♦♥t♦s✳ ❆❧é♠ ❞✐ss♦✱ ♦s r❛♠♦s ❛♣r❡s❡♥t❛♠✱ ❞❡ ♠♦❞♦
❣❡r❛❧✱ ✉♠❛ ❢♦r♠❛ r❛③♦❛✈❡❧♠❡♥t❡ ❧✐♥❡❛r✱ s❡♥❞♦ ❛ss✐♠ ❝♦♥s✐❞❡r❛❞♦s ❜♦♥s ❝❛♥❞✐❞❛t♦s ❛ s❡r❡♠
s✉❜st✐t✉í❞♦s ♣♦r ❧✐♥❤❛s✳

◆♦s tr❛❜❛❧❤♦s ❬✾✱ ✶✶✱ ✹✵❪ sã♦ ❛♣r❡s❡♥t❛❞♦s ♠♦❞❡❧♦s ❞❡ r❡♥❞❡r✐③❛çã♦ ❞❡ ár✈♦r❡s ✉s❛♥❞♦✲
s❡ ✉♠❛ ❝♦♠❜✐♥❛çã♦ ❞❡ ♣♦❧í❣♦♥♦s✱ ♣♦♥t♦s ❡ ❧✐♥❤❛s✳ P❛r❛ ❝♦♥❝✐❧✐❛r q✉❛❧✐❞❛❞❡ ❝♦♠ ❞❡s❡♠✲
♣❡♥❤♦ ♦❜t✐❞♦ ♣❡❧♦s ♣♦♥t♦s✱ ✉t✐❧✐③❛✲s❡ ❡ss❛ ❝♦♠❜✐♥❛çã♦ ❝♦♠♦ ✉♠❛ ❛❜♦r❞❛❣❡♠ ♠✉❧t✐❡s❝❛❧❛✳
❆ ❣❡♦♠❡tr✐❛ ❞❛ ♣❧❛♥t❛ é r❡✐♥t❡r♣r❡t❛❞❛ ❝♦♠♦ ♣♦♥t♦s ♣❛r❛ ❛ ❢♦❧❤❛❣❡♠ ❡ ❧✐♥❤❛s ♣❛r❛ ♦s
r❛♠♦s à ♠❡❞✐❞❛ ❡♠ q✉❡ ♦ ♦❜s❡r✈❛❞♦r s❡ ❛❢❛st❛✳ ❉❡ss❛ ❢♦r♠❛✱ ♦ ♠♦❞❡❧♦ ✈❛✐ s❡ t♦r♥❛♥❞♦
♠❛✐s s✐♠♣❧❡s ❣❡♦♠❡tr✐❝❛♠❡♥t❡ à ♠❡❞✐❞❛ ❡♠ q✉❡ ❡❧❡ s❡ ❞✐st❛♥❝✐❛ ❞♦ ♦❜s❡r✈❛❞♦r✱ ♣♦ré♠✱
♠❛♥t❡♥❞♦ s❡✉ ❛s♣❡❝t♦ ❣❡r❛❧✳

❆✐♥❞❛ ❡♠ ❬✾❪✱ ✉♠❛ ❝♦♠❜✐♥❛çã♦ ❡♥tr❡ ♦s tr✐â♥❣✉❧♦s ❞❡ ✉♠ ♠♦❞❡❧♦ ❡ ♦s ♣♦♥t♦s q✉❡
♦s s✉❜st✐t✉❡♠ é ✐♠♣❧❡♠❡♥t❛❞❛ ✉t✐❧✐③❛♥❞♦ ❛ ár❡❛ ✈✐sí✈❡❧ ❞♦s tr✐â♥❣✉❧♦s ❝♦♠♦ ♣❛râ♠❡tr♦✳
❆❧é♠ ❞✐ss♦✱ ✉♠❛ ❡str✉t✉r❛ ❤✐❡rárq✉✐❝❛ ❞❡ ♣♦♥t♦s s✐♠♣❧✐✜❝❛ t❛♠❜é♠ ♦ ❝♦♥❥✉♥t♦ ❞❡ ♣♦♥t♦s

✶◆❡st❡ tr❛❜❛❧❤♦✱ ❛ss✐♠ ❝♦♠♦ ♥♦s tr❛❜❛❧❤♦s r❡❧❛❝✐♦♥❛❞♦s✱ ✏♣♦♥t♦s✑ sã♦ ♣r✐♠✐t✐✈❛s ❞❡ r❡♥❞❡r✐③❛çã♦ q✉❡
♣♦❞❡♠ s❡r q✉❛❞r❛❞♦s ♦✉ ❝ír❝✉❧♦s✱ ❡ ♥ã♦ ❛ ♣r✐♠✐t✐✈❛ ❛❞✐♠❡♥s✐♦♥❛❧ ❞❡ ♣♦s✐çã♦ ♥♦ ❡s♣❛ç♦✳
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q✉❡ ❥á s✉❜st✐t✉✐ ♦s tr✐â♥❣✉❧♦s✱ ❛❣r✉♣❛♥❞♦✲♦s ❡♠ ♣♦♥t♦s ú♥✐❝♦s✱ ❝♦♠ ❛ s♦♠❛ ❞❛ ár❡❛ ❡
♠é❞✐❛ ❞❛ ♣♦s✐çã♦✱ q✉❛♥❞♦ ❛ ár❡❛ ✈✐sí✈❡❧ ❞♦s ❛♥t❡r✐♦r❡s é ♠❡♥♦r q✉❡ ✉♠ ♣✐①❡❧✳

❙✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧

❯♠❛ ❛❜♦r❞❛❣❡♠ ✐♥t❡r❡ss❛♥t❡ ❞❡ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s ❡♠ ♠✉❧t✐❡s❝❛❧❛ é r❡❞✉③✐r
❛ ❝♦♠♣❧❡①✐❞❛❞❡ ❞♦ ♠♦❞❡❧♦ ✉t✐❧✐③❛❞♦ ❜❛s❡❛♥❞♦✲s❡ ♥❛ ❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛✳ ❘❡♠♦✈❡♥❞♦
♣❛rt❡s ❞❛ ♣❧❛♥t❛ q✉❡ ♥ã♦ s❡r✐❛♠ ♠✉✐t♦ ❜❡♠ ♣❡r❝❡❜✐❞♦s ❞❡ ✉♠❛ ❝❡rt❛ ❞✐stâ♥❝✐❛ ❡ q✉❡ ♥ã♦
❛❧t❡r❛r✐❛♠ ❛ ❡str✉t✉r❛ ❣❡r❛❧✱ ♣♦❞❡✲s❡ ♦❜t❡r ✉♠ ♠♦❞❡❧♦ ♠❛✐s s✐♠♣❧❡s✱ q✉❡ ❡①✐❣❡ ♠❡♥♦s
♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ❡ q✉❡ ❛♣r❡s❡♥t❛ ✉♠ ❛s♣❡❝t♦ ❣❡r❛❧ ❜❛st❛♥t❡ s✐♠✐❧❛r ❛♦ ♦r✐❣✐♥❛❧✳

❊st❛ s✐♠♣❧✐✜❝❛çã♦ ♣♦❞❡ s❡r ❢❡✐t❛ ♠❛♥✉❛❧♠❡♥t❡ ♣♦r ♠❡✐♦ ❞❡ ✉♠ ♣❛❝♦t❡ ❞❡ ♠♦❞❡❧❛❣❡♠✱
✜❝❛♥❞♦ ❛ ❝r✐tér✐♦ ❞❡ q✉❡♠ ❡stá s✐♠♣❧✐✜❝❛♥❞♦ ♦ ♠♦❞❡❧♦ s❡❧❡❝✐♦♥❛r q✉❛✐s r❛♠♦s ❞❡✈❡♠ s❡r
r❡♠♦✈✐❞♦s ❡♠ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♠❡♥♦r❡s✳ ◆♦ ❡♥t❛♥t♦✱ ❡♠ ♠♦❞❡❧♦s ❣❡r❛❞♦s ♣r♦❝❡❞✉r❛❧✲
♠❡♥t❡✱ s✉❛s r❡❣r❛s ❞❡ ❝♦♥str✉çã♦ ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞❛s ♣❛r❛ ❡st❛ s❡❧❡çã♦✳

▲❧✉❝❤ ❡t ❛❧✳ ❬✷✷❪ ❞❡s❡♥✈♦❧✈❡r❛♠ ✉♠❛ ❛❜♦r❞❛❣❡♠ ♣❛r❛ ❡ss❛ s✐♠♣❧✐✜❝❛çã♦ ❜❛s❡❛♥❞♦✲s❡
♥❛ ❡str✉t✉r❛ ♣❛r❛♠étr✐❝❛ ❞❡ r❡♣r❡s❡♥t❛çã♦ ❣❡r❛❞❛ ❝♦♠ ▲✲s②st❡♠s✳ ❆ ♣❛rt✐r ❞❛ ❝❛❞❡✐❛
❣❡r❛❞❛ ♣❛r❛ ✉♠❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ár✈♦r❡✱ ❡♥❝♦♥tr❛♠✲s❡✱ ❝♦♠ ✉♠❛ ♠étr✐❝❛ ♣ré✲❞❡✜♥✐❞❛
❝♦♠♦ ♦ ❝♦♠♣r✐♠❡♥t♦ ❞♦ r❛♠♦✱ ❛❧t✉r❛✱ ♦r❞❡♠ ❞❡ ❣❡r❛çã♦✱ ❡♥tr❡ ♦✉tr❛s✱ ♦s r❛♠♦s q✉❡ ♠❡♥♦s
❝♦♥tr✐❜✉❡♠ ♣❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ✈✐s✉❛❧ ❞❛ ♣❧❛♥t❛ ❡ ♦s r❡♠♦✈❡♠ ❡♠ ❝❛❞❛ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡
♠❡♥♦r✱ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✷✳✺✳

❋✐❣✉r❛ ✷✳✺✿ ▼♦❞❡❧♦ ♠✉❧t✐❡s❝❛❧❛ s✐♠♣❧✐✜❝❛❞♦ ♣r♦❝❡❞✉r❛❧♠❡♥t❡ ❜❛s❡❛❞♦ ♥❛ ❡str✉t✉r❛ ❞❛
ár✈♦r❡ ❬✷✷❪✳

❙✐♠♣❧✐✜❝❛çã♦ ❞❡♣❡♥❞❡♥t❡ ❞❛ ✈✐sã♦

❆ ♣♦s✐çã♦ ❞♦ ♦❜s❡r✈❛❞♦r ❡ s❡✉ ❝❛♠♣♦ ❞❡ ✈✐sã♦ sã♦ ❢❛t♦r❡s ❡①tr❡♠❛♠❡♥t❡ ✐♠♣♦rt❛♥t❡s
♣❛r❛ ✉♠❛ ❝❡♥❛ ✐♥t❡r❛t✐✈❛✳ ❖❜❥❡t♦s ♣♦❞❡♠ s❡r ✐❣♥♦r❛❞♦s ♣❡❧♦ r❡♥❞❡r✐③❛❞♦r ❡ ❛♥✐♠❛çõ❡s
❡ ♠♦✈✐♠❡♥t♦s ♣♦❞❡♠ s❡r ❞❡s❝♦♥s✐❞❡r❛❞♦s✳ ❯♠ ❡①❡♠♣❧♦ ❞❡st❛s s✐♠♣❧✐✜❝❛çõ❡s ♥❛ ár❡❛ ❞❡





❈❛♣ít✉❧♦ ✸

▼❡t♦❞♦❧♦❣✐❛

❊st❡ ❝❛♣ít✉❧♦ ❞❡s❝r❡✈❡ ❛ ♠❡t♦❞♦❧♦❣✐❛ ♣r♦♣♦st❛ ♣❛r❛ s✐♠✉❧❛çã♦✱ ♠♦❞❡❧❛❣❡♠ ❡ r❡♥❞❡r✐✲
③❛çã♦ ❞❡ ♣❧❛♥t❛s✱ ❝♦♠ ♦ ✐♥t✉✐t♦ ❞❡ r❡♣r❡s❡♥t❛r ✈❡❣❡t❛çã♦ ❝♦♠ ✉♠ ❡❧❡✈❛❞♦ ❣r❛✉ ❞❡ r❡❛❧✐s♠♦
❡ ❝♦♠ ❞❡s❡♠♣❡♥❤♦ s✉✜❝✐❡♥t❡ ♣❛r❛ ❛ ✉t✐❧✐③❛çã♦ ❡♠ ❛♠❜✐❡♥t❡s ✐♥t❡r❛t✐✈♦s✳

❆ ♠❡t♦❞♦❧♦❣✐❛ ♣♦❞❡ s❡r ❞✐✈✐❞✐❞❛ ❡♠ ❡t❛♣❛s ♣❡❧❛s q✉❛✐s ♣❛ss❛ ✉♠ ♠♦❞❡❧♦ ❞❡ ✉♠❛ ♣❧❛♥t❛
❞❡s❞❡ ❛ s✉❛ ❝r✐❛çã♦✱ ❡♠ ♣r♦❣r❛♠❛s ❞❡ ♠♦❞❡❧❛❣❡♠ ❞❡ ✈❡❣❡t❛çã♦ ❝♦♠♦ ♦ ▲✲❙t✉❞✐♦ ❬✸✵❪ ❡
♦ ❳❋r♦❣ ❬✹✶❪✱ ♣❛ss❛♥❞♦ ♣❡❧❛ s✐♠♣❧✐✜❝❛çã♦ ❞♦ ♠♦❞❡❧♦ ❣❡r❛❞♦ ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞❡ té❝♥✐❝❛s
❝♦♠♦ ❛s ♠❡♥❝✐♦♥❛❞❛s ♥♦ ❝❛♣ít✉❧♦ ✷✱ ❝✉❥❛s ❛♣❧✐❝❛çõ❡s ❡ ❛❞❛♣t❛çõ❡s sã♦ ❞✐s❝✉t✐❞❛s ♥❡st❡
❝❛♣ít✉❧♦✱ ❛té ✜♥❛❧♠❡♥t❡ s✉❛ ✈✐s✉❛❧✐③❛çã♦ ❡♠ ✉♠❛ ❝❡♥❛✱ ❡♠ q✉❡ ❛s té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦
tr❛❜❛❧❤❛♠ ❡♠ ❝♦♥❥✉♥t♦ ♣❛r❛ ❛✉♠❡♥t❛r ♦ ❞❡s❡♠♣❡♥❤♦ ❡ ♦ r❡❛❧✐s♠♦ ❞❛ r❡♥❞❡r✐③❛çã♦ ❞♦s
♠♦❞❡❧♦s ❡ ❛t✐♥❣✐r✱ ❛ss✐♠✱ ♦s ♦❜❥❡t✐✈♦s ❞❡st❡ tr❛❜❛❧❤♦✳

❯♠ ❞♦s ❢♦❝♦s ❞❛ ♠❡t♦❞♦❧♦❣✐❛ é ❛ ♠á①✐♠❛ ✐♥❞❡♣❡♥❞ê♥❝✐❛ ❡♥tr❡ s✉❛s ❡t❛♣❛s✳ ❚é❝♥✐✲
❝❛s q✉❡ ❛t✉❛♠ ♥❛ ♠♦❞❡❧❛❣❡♠ ❞❡✈❡♠ s❡r ❛♣❧✐❝❛❞❛s ❛♣❡♥❛s ♥❡st❛ ❡t❛♣❛✱ s❡♠ ✐♥t❡r❢❡r✐r ❡♠
té❝♥✐❝❛s q✉❡ ❛t✉❛♠ ❞✐r❡t❛♠❡♥t❡ ♥♦ ♠♦❞❡❧♦ ✜♥❛❧ ❞❛ ♣❧❛♥t❛✳ ❉❡st❛ ❢♦r♠❛✱ ✉♠❛ ♣❧❛♥t❛ ♠♦✲
❞❡❧❛❞❛ ❛rt✐st✐❝❛♠❡♥t❡ ❡ ♥ã♦ ♣♦r s✐♠✉❧❛çã♦ ♣♦❞❡ s❡r ✉t✐❧✐③❛❞❛ ♥♦ ❛♠❜✐❡♥t❡ ✐❣♥♦r❛♥❞♦✲s❡ ❛s
❡t❛♣❛s ✐♥✐❝✐❛✐s ❞❡ ♠♦❞❡❧❛❣❡♠ ❡ t❛♠❜é♠ s❡ ❜❡♥❡✜❝✐❛r ❞❛s té❝♥✐❝❛s q✉❡ ❛t✉❛♠ ❞✐r❡t❛♠❡♥t❡
♥♦ ♠♦❞❡❧♦✳

❊st❛ ♠♦❞✉❧❛r✐❞❛❞❡ t♦r♥❛ ❛ ♠❡t♦❞♦❧♦❣✐❛ ♠❛✐s ❛♣❧✐❝á✈❡❧ ❡ ✢❡①í✈❡❧✱ ❢❛❝✐❧✐t❛♥❞♦ ❛ ✐♥❝♦r✲
♣♦r❛çã♦ ❡ ❛ ❛✈❛❧✐❛çã♦ ❞❡ ♥♦✈❛s té❝♥✐❝❛s✱ ❛❧é♠ ❞❡ ♣♦ss✐❜✐❧✐t❛r ✉♠❛ ❢á❝✐❧ ❝♦♠♣❛r❛çã♦ ❞❛
✐♥t❡r❛çã♦ ❡♥tr❡ té❝♥✐❝❛s ❞✐❢❡r❡♥t❡s✳

❯♠❛ ✈✐sã♦ ❣❡r❛❧ ❞♦s ♠ét♦❞♦s ✉t✐❧✐③❛❞♦s ❡ ❞♦s ♣❛ss♦s r❡❛❧✐③❛❞♦s é ❞❛❞❛ ♥❛ ❋✐❣✉r❛ ✸✳✶✳
❈❛❞❛ r❡tâ♥❣✉❧♦ r❡♣r❡s❡♥t❛ ✉♠❛ ❡t❛♣❛ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ❡ ❝❛❞❛ ❝ír❝✉❧♦ r❡♣r❡s❡♥t❛ ❛s ❡♥tr❛❞❛s
❞❛s ❡t❛♣❛s✳ ❈❛❞❛ ✉♠❛ ❞❡ss❛s ❡t❛♣❛s é ❞❡s❝r✐t❛ ❡♠ ♠❛✐s ❞❡t❛❧❤❡s ♥❛s ♣ró①✐♠❛s s❡çõ❡s✳ ❆
s❡çõ❡s ✸✳✶ ❡ ✸✳✷✳✶ ❞❡s❝r❡✈❡♠ r❡s♣❡❝t✐✈❛♠❡♥t❡ ❛s ❡t❛♣❛s ❞❡ ♠♦❞❡❧❛❣❡♠ ✭✶✮ ❡ s❡♣❛r❛çã♦ ❞♦s
♥ós t❡r♠✐♥❛✐s ✭✷✮✳ ❆ s❡çã♦ ✸✳✷✳✷ ❞❡s❝r❡✈❡ ❛ ❡t❛♣❛ ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ✭✹✮✱ ❛ ❝♦♥✈❡r✲
sã♦ ❞♦s r❛♠♦s ❡♠ ❧✐♥❤❛s ✭✺✮ ❡ ❛ ❝♦♠❜✐♥❛çã♦ ❞❡ ❛♠❜❛s ❛s té❝♥✐❝❛s ✭✻✮✳ ❆ s✐♠♣❧✐✜❝❛çã♦ ❞❡
♥ós t❡r♠✐♥❛✐s ❝♦♠ ♣♦♥t♦s ✭✸✮ é ❞❡s❝r✐t❛ ♥❛ s❡çã♦ ✸✳✷✳✸✳ ❋✐♥❛❧♠❡♥t❡✱ ❛ s❡çã♦ ✸✳✸ ❞❡s❝r❡✈❡

✶✹



✶✺

❛ r❡♥❞❡r✐③❛çã♦ ❞♦s ♠♦❞❡❧♦s r❡s✉❧t❛♥t❡s ♥♦ ❛♠❜✐❡♥t❡ ✭✼✮✳ ❆ ár❡❛ ♣♦♥t✐❧❤❛❞❛ ♥♦ ❞✐❛❣r❛♠❛
❞❛ ❋✐❣✉r❛ ✸✳✶ r❡♣r❡s❡♥t❛ ❡t❛♣❛s ❡st✉❞❛❞❛s ♥❡st❡ tr❛❜❛❧❤♦✱ ♥♦ ❡♥t❛♥t♦✱ s✉❛ ✐♠♣❧❡♠❡♥t❛çã♦
❡ ❛✈❛❧✐❛çã♦ ❢♦r❛♠ ❞❡✐①❛❞❛s ❝♦♠♦ ❡①t❡♥sõ❡s ❢✉t✉r❛s✳

Nós 

Terminais
Ramos

Níveis de 

detalhe em 

modelos

Conversão de 

geometria em pontos

Estrutura 

hierárquica de 

pontos

Simplificação de 

folhagem

Pontos

Níveis de 

detalhe em 

pontos

Linhas

Modelagem

Separação de 

Ramos e Nós 

terminais

Simplificação 

Estrutural (Poda)

Conversão 

em Linhas

Combinação 

Poda + Linhas

Modelos de 

Ramos 

Simplificados

Renderização

(1)

(2)

(3) (4) (5)

(6)

(7)

Planta

simplificada

❋✐❣✉r❛ ✸✳✶✿ ❱✐sã♦ ❣❡r❛❧ ❞❛ ♠❡t♦❞♦❧♦❣✐❛✳



✸✳✶✳ ▼♦❞❡❧❛❣❡♠ ❞❡ P❧❛♥t❛s ✶✻

✸✳✶ ▼♦❞❡❧❛❣❡♠ ❞❡ P❧❛♥t❛s

❆ ❝r✐❛çã♦ ♣r♦❝❡❞✉r❛❧ ❞❡ ♣❧❛♥t❛s ❢♦✐ ✉t✐❧✐③❛❞❛ ❝♦♠♦ ❢♦r♠❛ ❞❡ sí♥t❡s❡ ❞♦s ♠♦❞❡❧♦s ✉t✐❧✐✲
③❛❞♦s ♥❡st❡ tr❛❜❛❧❤♦✳ ❊st❛ ❢♦r♠❛ ❞❡ ♠♦❞❡❧❛❣❡♠ ✉t✐❧✐③❛ ❝❛r❛❝t❡ríst✐❝❛s ❜✐♦❧ó❣✐❝❛s ❞❡ ❝❛❞❛
❡s♣é❝✐❡ ❞❡ ♣❧❛♥t❛ r❡♣r❡s❡♥t❛❞❛s ❡♠ ❧✐♥❣✉❛❣❡♥s ❢♦r♠❛✐s ♣❛r❛ s✐♠✉❧❛r s❡✉ ❝r❡s❝✐♠❡♥t♦ ❡
❞❡s❡♥✈♦❧✈✐♠❡♥t♦✱ ❝♦♥❢♦r♠❡ ❥á ♠❡♥❝✐♦♥❛❞♦ ♥♦ ❝❛♣ít✉❧♦ ✷✳ ❚❛❧ ❢♦r♠❛ ❞❡ s✐♠✉❧❛çã♦ ♣r♦❞✉③
♣❧❛♥t❛s r❡❛❧✐st❛s ❡ ❞❡t❛❧❤❛❞❛s✳

❯♠❛ ❞❛s ❣r❛♥❞❡s ✈❛♥t❛❣❡♥s ❞❡ s❡ tr❛❜❛❧❤❛r ❝♦♠ ♠♦❞❡❧♦s ♣r♦❝❡❞✉r❛✐s é q✉❡ s✉❛ r❡✲
♣r❡s❡♥t❛çã♦ é ♣❛r❛♠étr✐❝❛ ❡ ♠✉✐t♦ ❜❡♠ ❞❡✜♥✐❞❛✱ ♣♦ss✐❜✐❧✐t❛♥❞♦ ❛ ❝r✐❛çã♦ ❞❡ té❝♥✐❝❛s ❞❡
s✐♠♣❧✐✜❝❛çã♦ ♦✉ r❡♣r❡s❡♥t❛çã♦ ❜❛s❡❛❞❛s ♥❛ ❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛ ❡ ♥ã♦ ❛♣❡♥❛s ❡♠ s❡✉ ♠♦✲
❞❡❧♦ ✜♥❛❧✳ ◆❛s s❡❣✉✐♥t❡s s❡çõ❡s sã♦ ❞❡s❝r✐t❛s ❛❧❣✉♠❛s ❢♦r♠❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ♣r♦❝❡❞✉r❛❧
❞❡ ♣❧❛♥t❛s ♣♦r ♠❡✐♦ ❞❛ ❞❡s❝r✐çã♦ ❞❡ ❢❡rr❛♠❡♥t❛s ❝♦♠♣✉t❛❝✐♦♥❛✐s ✉t✐❧✐③❛❞❛s ♣❛r❛ ❛ sí♥t❡s❡
❞❡ss❡s ♠♦❞❡❧♦s✳

✸✳✶✳✶ ▲✲❙t✉❞✐♦

❈♦♠♦ ♠❡♥❝✐♦♥❛❞♦ ♥❛ s❡çã♦ ✷✳✶✱ ❛ r❡♣r❡s❡♥t❛çã♦ ♣r♦❝❡❞✉r❛❧ ♠❛✐s ✉t✐❧✐③❛❞❛ ❡♠ ♣❡s✲
q✉✐s❛s ❜♦tâ♥✐❝❛s ❡ ❞❡ s✐♠✉❧❛çõ❡s ❝♦♠♣✉t❛❝✐♦♥❛✐s ❞❡ ✈❡❣❡t❛çã♦ é ♦ ▲✲❙②st❡♠✱ ❝r✐❛❞♦ ♣♦r
▲✐♥❞❡♥♠❡②❡r ❬✷✵❪✳ ❖ ♣❛❝♦t❡ ▲✲❙t✉❞✐♦ ❬✸✵❪ ♣❡r♠✐t❡ ❛ ❝r✐❛çã♦ ❞♦s ♠♦❞❡❧♦s ❝♦♠ ▲✲❙②st❡♠✱
❝♦♠ ❡❞✐çã♦ ❞♦ ❝ó❞✐❣♦ ♣❛r❛ ❛ s✐♠✉❧❛çã♦ ❡ t❛♠❜é♠ ♠❛♥✐♣✉❧❛çã♦ ❞♦s ♠❛t❡r✐❛✐s ❛♣❧✐❝❛❞♦s à
♣❧❛♥t❛✳ ❊st❛ ❢♦✐ ❛ ❢❡rr❛♠❡♥t❛ ✉t✐❧✐③❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ♣❛r❛ ❛ ❝r✐❛çã♦ ❞❡ ♠♦❞❡❧♦s ❛ ♣❛rt✐r
❞❡ s✐♠✉❧❛çõ❡s ❝♦♠ ▲✲❙②st❡♠s✳

❈♦♠ ♦ ▲✲❙t✉❞✐♦ é ♣♦ssí✈❡❧ s❡ ♦❜t❡r ❛ ❝❛❞❡✐❛ ✭str✐♥❣✮ ✜♥❛❧ ❣❡r❛❞❛ ♣❡❧❛ s✐♠✉❧❛çã♦ ❡ q✉❡
r❡♣r❡s❡♥t❛ t♦❞❛ ❛ ❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛ ❡ ♥❡❧❛ ❛♣❧✐❝❛r té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❜❛s❡❛❞❛s ♥❛
❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛ ❝♦♠♦✱ ♣♦r ❡①❡♠♣❧♦✱ ❛ s✐♠♣❧✐✜❝❛çã♦ ♣r♦❝❡❞✉r❛❧ ❛♣r❡s❡♥t❛❞❛ ❡♠ ❬✷✷❪✳
❚❛♠❜é♠ é ♣♦ssí✈❡❧ ❧❡r ✉♠❛ ❝❛❞❡✐❛ ✜♥❛❧ ❡ ❢❛③❡r ❝♦♠ ❡❧❛ ❛ r❡♣r❡s❡♥t❛çã♦✱ ♦❜t❡♥❞♦✲s❡ ♠♦✲
❞❡❧♦s q✉❡ ♣♦❞❡♠ t❡r s✐❞♦ s✐♠♣❧✐✜❝❛❞♦s ♣❡❧❛ ♠❛♥✐♣✉❧❛çã♦ ❞♦s r❡s✉❧t❛❞♦s ❞❛ s✐♠✉❧❛çã♦
❝♦♠♣❧❡t❛ ❢❡✐t❛ ♥♦ ♣ró♣r✐♦ ▲✲❙t✉❞✐♦✳

❆❧é♠ ❞✐ss♦✱ ❛ ♠❛♥✐♣✉❧❛çã♦ ❞❛ r❡♣r❡s❡♥t❛çã♦ ♣❛r❛♠étr✐❝❛ ♣❡r♠✐t❡ q✉❡ ❢❛❝✐❧♠❡♥t❡ s❡
s❡♣❛r❡♠ ♦s r❛♠♦s ❞❛ ♣❧❛♥t❛ ❞♦s s❡✉s ♥ós t❡r♠✐♥❛✐s✱ ❝♦♠♦ ✢♦r❡s ♦✉ ❢r✉t♦s ✭❋✐❣✉r❛ ✸✳✷✮✳
■ss♦ é ❞❡ ❡①tr❡♠❛ ✐♠♣♦rtâ♥❝✐❛ ♣❛r❛ ❡st❡ tr❛❜❛❧❤♦✱ ♣♦✐s ❛ss✐♠ ♣♦❞❡♠ s❡r ❛♣❧✐❝❛❞❛s té❝♥✐❝❛s
❡s♣❡❝í✜❝❛s ❡ q✉❡ ❛♣r❡s❡♥t❛♠ r❡s✉❧t❛❞♦s ♠❡❧❤♦r❡s ♣❛r❛ ❝❛❞❛ ❣r✉♣♦ ❞❡ ór❣ã♦s ❞❛s ♣❧❛♥t❛s✳

❆♣❡s❛r ❞❡ ❡st❛r ❝❧❛r❛♠❡♥t❡ ✈♦❧t❛❞♦ às t❛r❡❢❛s ❞❡ s✐♠✉❧❛çã♦ ❡ ✈✐s✉❛❧✐③❛çã♦ ❡ ♥ã♦ ♣♦ss✉✐r
✉♠❛ ❣r❛♥❞❡ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ❡①♣♦rt❛çã♦ ❞❡ ♠♦❞❡❧♦s ❡♠ ❢♦r♠❛t♦s ♠❛✐s ❝♦♠✉♥s ♣❛r❛ ✉s♦
❡①t❡r♥♦✱ ♦ ▲✲❙t✉❞✐♦ é ❜❛st❛♥t❡ ✉t✐❧✐③❛❞♦ ❡♠ ❞✐✈❡rs❛s ♣✉❜❧✐❝❛çõ❡s ❞❡ s✐♠✉❧❛çã♦ ❝♦♠ ♦ ✉s♦
❞♦ ▲✲❙②st❡♠✱ ❝♦♠♦ ❡♠ ❬✷✼❪✳ ❖ ú♥✐❝♦ ❢♦r♠❛t♦ ❞✐s♣♦♥í✈❡❧ ♣❛r❛ ❡①♣♦rt❛çã♦ é ♦ ❖❇❏ ❬✷✻❪✳
❆✐♥❞❛ q✉❡ ✐♥❝♦♠♣❧❡t♦✱ ❛ ❛♣❧✐❝❛çã♦ ♠❛♥✉❛❧ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ♣r❡s❡♥t❡s ♥♦ ▲✲❙t✉❞✐♦ ❝♦♠♦✱
♣♦r ❡①❡♠♣❧♦✱ ♦s ♠❛t❡r✐❛✐s✱ é ✉♠❛ t❛r❡❢❛ ❞✐r❡t❛ ❡ ❢á❝✐❧✱ t❛❧ q✉❡ ♦s ❣❛♥❤♦s ♥♦ ✉s♦ ❞❡ss❡
❛♠❜✐❡♥t❡ ❞❡ s✐♠✉❧❛çã♦ s✉♣❡r❛♠ ❡st❡ ♣r♦❜❧❡♠❛✳





✸✳✷✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ▼♦❞❡❧♦s ❡ ▼✉❧t✐rr❡s♦❧✉çã♦ ✶✽

❛ ❧✐❜❡r❞❛❞❡ ❞❡ ❝♦♥❝❡♥tr❛r ❡s❢♦rç♦s ❡♠ ❝❛❞❛ ❝♦♠♣♦♥❡♥t❡ ♦✉ ♥❛ r❛♠✐✜❝❛çã♦ ❡✱ ❛♦ ♠❡s♠♦
t❡♠♣♦✱ ❢❛❝✐❧✐t❛ ❛ r❡✉t✐❧✐③❛çã♦ ❞❡ ♠♦❞❡❧♦s ♣❛r❛ ❛ ❝r✐❛çã♦ ❞❡ ♦✉tr♦s s✐♠✐❧❛r❡s✳ ❯♠❛ ❞❡s❝r✐çã♦
♠❛✐s ❛♣r♦❢✉♥❞❛❞❛ ❞♦ ❢✉♥❝✐♦♥❛♠❡♥t♦ ❞❡st❡ s✐st❡♠❛ ♣♦❞❡ s❡r ❡♥❝♦♥tr❛❞❛ ♥♦ tr❛❜❛❧❤♦ ❞❡
▲✐♥t❡r♠❛♥♥ ❡ ❉❡✉s❡❡♥ ❬✷✶❪✳

❖s ♠♦❞❡❧♦s ❣❡r❛❞♦s ♣❡❧♦ ❳❢r♦❣ ♣♦❞❡♠ s❡r ❡①♣♦rt❛❞♦s ❡♠ ✈ár✐♦s ❢♦r♠❛t♦s✱ ✐♥❝❧✉s✐✈❡
♦ ❖❇❏✳ ◆♦ ❡♥t❛♥t♦✱ ❛ ❡①♣♦rt❛çã♦ ♥❡st❡ ❝❛s♦ é ♠✉✐t♦ ♠❛✐s ❝♦♠♣❧❡t❛ s❡ ❝♦♠♣❛r❛❞❛ ❛♦ ▲✲

❙t✉❞✐♦✱ ♣♦✐s é ❣❡r❛❞♦ ✉♠ ❛rq✉✐✈♦ ❞❡ ♠❛t❡r✐❛✐s ✉t✐❧✐③❛❞♦s ♣❡❧❛ ♣❧❛♥t❛ ❡ ❝❛❞❛ ❝♦♠♣♦♥❡♥t❡
é s❡♣❛r❛❞♦ ❡♠ ✉♠ ❣r✉♣♦✳ ❉❡ss❛ ❢♦r♠❛✱ ❛ s❡♣❛r❛çã♦ ❡♥tr❡ r❛♠♦s ❡ ♥ós t❡r♠✐♥❛✐s ❞❡s❡❥❛❞❛
♥❡st❡ tr❛❜❛❧❤♦ ♣♦❞❡ s❡r ❢❡✐t❛ ❝♦♠ ❜❛s❡ ♥♦s ♠❛t❡r✐❛✐s ❞❡ ❝❛❞❛ ❣r✉♣♦✱ ❞✐r❡t❛♠❡♥t❡ ♥♦ ♠♦❞❡❧♦
❡①♣♦rt❛❞♦✳

❋✐❣✉r❛ ✸✳✸✿ ❊①❡♠♣❧♦ ❞❡ ✐♥t❡r❢❛❝❡ ❞♦ ♣❛❝♦t❡ ❳❢r♦❣✳

✸✳✷ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ▼♦❞❡❧♦s ❡ ▼✉❧t✐rr❡s♦❧✉çã♦

▼♦❞❡❧♦s ❞❡ ♣❧❛♥t❛s ❝♦♠ r❡❛❧✐s♠♦ ♣♦ss✉❡♠ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ❞❡t❛❧❤❡s ❡ ❝♦♥✲
s♦♠❡♠ ♠✉✐t♦s r❡❝✉rs♦s ♣❛r❛ s❡r❡♠ r❡♣r❡s❡♥t❛❞♦s ❝♦♠ ✜❞❡❧✐❞❛❞❡✳ ❉❡ss❛ ❢♦r♠❛✱ ❝❡♥❛s ❝♦♠
✈ár✐❛s ♣❧❛♥t❛s s❡ t♦r♥❛♠ ✉♠ ❣r❛♥❞❡ ❞❡s❛✜♦ ♣❛r❛ ♠❛♥✉t❡♥çã♦ ❞❡ t❛①❛s ❞❡ q✉❛❞r♦ ✐♥t❡✲
r❛t✐✈❛s✳ P❛r❛ ❛❜♦r❞❛r ❡st❡ ♣r♦❜❧❡♠❛✱ ❞❡✈❡✲s❡ ❝♦♥s✐❞❡r❛r ❛ ❝r✐❛çã♦ ❞❡ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡



✸✳✷✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ▼♦❞❡❧♦s ❡ ▼✉❧t✐rr❡s♦❧✉çã♦ ✶✾

s✐♠♣❧✐✜❝❛❞♦s ♣❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s ❝♦♠ ♠❡♥♦s ✈✐s✐❜✐❧✐❞❛❞❡✱ s❡❥❛ ♣❡❧❛ ❞✐stâ♥❝✐❛
♦✉ ♣♦r ❡st❛r❡♠ ❡♥❝♦❜❡rt❛s ♣♦r ♦✉tr❛s ♣❧❛♥t❛s ♦✉ ♦❜❥❡t♦s✳

❈♦♠♦ ♠❡♥❝✐♦♥❛❞♦ ❛♥t❡r✐♦r♠❡♥t❡✱ ♠♦❞❡❧♦s ❞❡ ♣❧❛♥t❛s ♥❡♠ s❡♠♣r❡ ♣♦❞❡♠ s❡ ❜❡♥❡✜❝✐❛r
❞❡ té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♦❜❥❡t♦s ♠❛✐s tr❛❞✐❝✐♦♥❛✐s ❞❡✈✐❞♦ ❛♦ s❡✉ ❢♦r♠❛t♦ ❝♦♠♣❧❡①♦
❡ à ❞✐str✐❜✉✐çã♦ ❞❛ ❣❡♦♠❡tr✐❛ q✉❡ ♦s ❝♦♠♣õ❡✳ P♦r ✐ss♦✱ ♦ ❡st✉❞♦ ❡ ❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❡
té❝♥✐❝❛s ❡s♣❡❝í✜❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♣❧❛♥t❛s sã♦ ♦ ♣r✐♥❝✐♣❛❧ ❢♦❝♦ ❞❡st❡ tr❛❜❛❧❤♦✳

✸✳✷✳✶ ❙❡♣❛r❛çã♦ ❞❡ r❛♠♦s ❡ ♥ós t❡r♠✐♥❛✐s

❆ ❣r❛♥❞❡ ❞✐❢❡r❡♥ç❛ ❡str✉t✉r❛❧ ❡♥tr❡ ♦s ór❣ã♦s ❞❛ ♣❧❛♥t❛✱ ❝♦♠♦ r❛♠♦s✱ ✢♦r❡s✱ ❢♦❧❤❛s ❡
❢r✉t♦s✱ ❢❛③ ❝♦♠ q✉❡ ❝❛❞❛ té❝♥✐❝❛ ❞❡ s✐♠♣❧✐✜❝❛çã♦ t❡♥❤❛ ✉♠ ❢♦❝♦ ❜❡♠ ❡s♣❡❝✐✜❝♦✳ ❉❡st❛
❢♦r♠❛✱ ✉♠❛ té❝♥✐❝❛ ♠✉✐t♦ ❡s♣❡❝✐❛❧✐③❛❞❛ ❡♠ ✉♠ ór❣ã♦ ♣♦❞❡ ♥ã♦ ❛♣r❡s❡♥t❛r ❜♦♥s r❡s✉❧t❛❞♦s
♥❛ ♣❧❛♥t❛ ❝♦♠♦ ✉♠ t♦❞♦✱ ♣♦✐s s✉❛ ❛♣❧✐❝❛çã♦ ♥♦s ❞❡♠❛✐s ór❣ã♦s ♣♦❞❡ ❣❡r❛r r❡s✉❧t❛❞♦s
✐♥s❛t✐s❢❛tór✐♦s✳ ❈♦♠♦ ❡①❡♠♣❧♦✱ t❡♠✲s❡ q✉❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❛ ár✈♦r❡ ❝♦♠ ♣♦♥t♦s ♣r♦❞✉③
❡①❝❡❧❡♥t❡s r❡s✉❧t❛❞♦s ♣❛r❛ ❛ ❢♦❧❤❛❣❡♠✱ ♣♦ré♠✱ ❢❛❧❤❛ ❛♦ s✐♠♣❧✐✜❝❛r r❛♠♦s✱ ♣r♦❞✉③✐♥❞♦
♣♦♥t♦s q✉❡ ♥ã♦ r❡♣r❡s❡♥t❛♠ ❛❞❡q✉❛❞❛♠❡♥t❡ ❛ ❡str✉t✉r❛ ❞❡st❡s✳

❈♦♠ ❡st❛ ♦❜s❡r✈❛çã♦✱ ✉♠ ❞♦s ♣r✐♠❡✐r♦s ♣❛ss♦s ❞❡st❡ tr❛❜❛❧❤♦ ❢♦✐ ❛ s❡♣❛r❛çã♦ ❞♦s ♠♦✲
❞❡❧♦s ❞❛s ♣❧❛♥t❛s ❡♠ ❝♦♥❥✉♥t♦s ❞❡ ór❣ã♦s q✉❡ ♣♦ss✐❜✐❧✐t❛ss❡♠ ❛ ❛♣❧✐❝❛çã♦ ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s
té❝♥✐❝❛s ❛♣❡♥❛s ♥♦s ❣r✉♣♦s ❡♠ q✉❡ ♣r♦❞✉③✐r✐❛♠ ❜♦♥s r❡s✉❧t❛❞♦s ❡✱ ❛ss✐♠✱ ❜✉s❝❛r ❡①tr❛✐r
❡ ❝♦♠❜✐♥❛r ❛♣❡♥❛s ♦s ♣♦♥t♦s ♣♦s✐t✐✈♦s ❞❡ ❝❛❞❛ té❝♥✐❝❛ ♥❛ s✐♠♣❧✐✜❝❛çã♦ ❞♦s ♠♦❞❡❧♦s✳

❊st❛ s❡♣❛r❛çã♦ é ❝♦♠♣❧❡t❛♠❡♥t❡ ❞❡♣❡♥❞❡♥t❡ ❞❛ ♠♦❞❡❧❛❣❡♠ ❞❛ ♣❧❛♥t❛ ❡✱ ♣♦rt❛♥t♦✱ ❢♦✐
r❡❛❧✐③❛❞❛ ❞❡ ❢♦r♠❛s ❞✐st✐♥t❛s ♣❛r❛ ❝❛❞❛ ✉♠ ❞♦s ♣❛❝♦t❡s ✉t✐❧✐③❛❞♦s ♥❡st❡ tr❛❜❛❧❤♦ ♣❛r❛ ❛
sí♥t❡s❡ ❞♦s ♠♦❞❡❧♦s✳

◆♦ ♣❛❝♦t❡ ▲✲❙t✉❞✐♦✱ ❛❧❣✉♠❛s ❡❞✐çõ❡s ♥♦ ❛rq✉✐✈♦ ❢♦♥t❡ ❞❛ s✐♠✉❧❛çã♦ ♣r♦❞✉③❡♠ ❛ ♣❧❛♥t❛
❝♦♠ ❛♣❡♥❛s ❛❧❣✉♥s ❝♦♥❥✉♥t♦s ❞❡ ór❣ã♦s✳ ❈♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✸✳✷✱ ❛
tr♦❝❛ ❞♦ sí♠❜♦❧♦ ❞❡ ❞❡s❧♦❝❛♠❡♥t♦ ❡ ❞❡s❡♥❤♦ ❞❡ ✉♠ r❛♠♦ ♥♦ ▲✲❙②st❡♠ ♣♦r ✉♠ ❞❡ ❛♣❡♥❛s
❞❡s❧♦❝❛♠❡♥t♦✱ ♥❡st❡ ❝❛s♦ ✏❋✑ ♣♦r ✏❢✑✱ ♣r♦❞✉③ ❛ ♣❧❛♥t❛ s♦♠❡♥t❡ ❝♦♠ ♥ós t❡r♠✐♥❛✐s✱ ❡♥q✉❛♥t♦
q✉❡ ❛ s✉❜st✐t✉✐çã♦ ❞♦s sí♠❜♦❧♦s r❡s♣♦♥sá✈❡✐s ♣♦r ❞❡s❝r❡✈❡r ♦s ♥ós t❡r♠✐♥❛✐s ♣♦r ♦✉tr♦s
❝♦♠ ♣r♦❞✉çõ❡s ✈❛③✐❛s é s✉✜❝✐❡♥t❡ ♣❛r❛ ❣❡r❛r ✉♠❛ ♣❧❛♥t❛ ❝♦♥t❡♥❞♦ ❛♣❡♥❛s ♦s r❛♠♦s✳

❏á ♥♦ ♣❛❝♦t❡ ❳❢r♦❣✱ ❛ ❡①♣♦rt❛çã♦ ❝♦♠♣❧❡t❛ ❡ ❞❡t❛❧❤❛❞❛ ❞♦ ♠♦❞❡❧♦ ❢❛③ ❝♦♠ q✉❡ s❡❥❛
s✐♠♣❧❡s r❡❛❧✐③❛r ❛ s❡♣❛r❛çã♦ ❞✐r❡t❛♠❡♥t❡ ♥♦ ♠♦❞❡❧♦ ✜♥❛❧✱ ❜❛s❡❛♥❞♦✲s❡ ♣❛r❛ t❛❧ ♥♦s ♠❛✲
t❡r✐❛✐s ❞✐st✐♥t♦s ❞❛ ♣❧❛♥t❛✳ ◆❡st❡ tr❛❜❛❧❤♦✱ ✉♠❛ ❢✉♥❝✐♦♥❛❧✐❞❛❞❡ ❞❡ r❡♠♦✈❡r ❣r✉♣♦s ❞❡
♠❛t❡r✐❛✐s ❢♦✐ ❛❞✐❝✐♦♥❛❞❛ àq✉❡❧❛s ✐♠♣❧❡♠❡♥t❛❞❛s ♣❛r❛ ❛ ♠❛♥✐♣✉❧❛çã♦ ❞❡ ❛rq✉✐✈♦s ♥♦ ❢♦r✲
♠❛t♦ ❖❇❏✳ ❉❡st❛ ❢♦r♠❛✱ ♣♦❞❡✲s❡ s❡❧❡❝✐♦♥❛r ✉♠ ♠❛t❡r✐❛❧ ❛ s❡r r❡♠♦✈✐❞♦ ❞♦ ♠♦❞❡❧♦✱ ♦ q✉❡
❡❧✐♠✐♥❛ t♦❞♦s ♦s ❣r✉♣♦s ❞❡ tr✐â♥❣✉❧♦s q✉❡ ✉t✐❧✐③❛♠ ❡st❡ ♠❛t❡r✐❛❧✳ ❈♦♠ ❡st❛ ❢✉♥❝✐♦♥❛❧✐✲
❞❛❞❡✱ ♣♦❞❡✲s❡ ♣❛rt✐r ❞❡ ✉♠ ♠♦❞❡❧♦ ❝♦♠♣❧❡t♦ ❡ r❡♠♦✈❡r ♦s ♠❛t❡r✐❛✐s r❡❢❡r❡♥t❡s ❛♦s r❛♠♦s
♣❛r❛ s❡ ♦❜t❡r ✉♠ ♠♦❞❡❧♦ ❛♣❡♥❛s ❝♦♠ ♥ós t❡r♠✐♥❛✐s✱ ♦✉ ♣❛rt✐r ❞❡ ✉♠ ♠♦❞❡❧♦ ❝♦♠♣❧❡t♦ ❡
r❡♠♦✈❡r ♦s ♠❛t❡r✐❛✐s r❡❢❡r❡♥t❡s ❛♦s ♥ós t❡r♠✐♥❛✐s ♣❛r❛ s❡ ♦❜t❡r ✉♠ ♠♦❞❡❧♦ ❛♣❡♥❛s ❝♦♠



✸✳✷✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ▼♦❞❡❧♦s ❡ ▼✉❧t✐rr❡s♦❧✉çã♦ ✷✵

r❛♠♦s✳ ❆ss✐♠✱ ♥❡st❡ tr❛❜❛❧❤♦✱ ♦s r❛♠♦s ❢♦r❛♠ s❡♣❛r❛❞♦s ❞♦s ♥ós t❡r♠✐♥❛✐s ♥♦s ♠♦❞❡❧♦s
♣r♦✈❡♥✐❡♥t❡s ❞♦ ❳❢r♦❣✳

❋✐♥❛❧♠❡♥t❡✱ é ♣❡r❢❡✐t❛♠❡♥t❡ ♣♦ssí✈❡❧ q✉❡ ❡st❛ s❡♣❛r❛çã♦ s❡❥❛ ❢❡✐t❛ ✐♥t❡✐r❛♠❡♥t❡ ❞❡
❢♦r♠❛ ♠❛♥✉❛❧✱ ❢❛❝✐❧✐t❛♥❞♦ ♦ ♣r♦❝❡ss♦ ♥♦ ❝❛s♦ ❞❡ ❛ ♣❧❛♥t❛ t❡r s✐❞♦ ♠♦❞❡❧❛❞❛ ❛rt✐st✐❝❛♠❡♥t❡
❡ ♥ã♦ ♣♦r ✉♠❛ ❢❡rr❛♠❡♥t❛ ❝♦♠♣✉t❛❝✐♦♥❛❧ ❞❡ s✐♠✉❧❛çã♦✳ ❉❡st❛ ❢♦r♠❛✱ ❛ ❝❛r❛❝t❡ríst✐❝❛ ❞❡
✢❡①✐❜✐❧✐❞❛❞❡ ❞♦ ❛♠❜✐❡♥t❡ r❡s✉❧t❛♥t❡ ❞❡st❡ tr❛❜❛❧❤♦ é ♠❛♥t✐❞❛✳

✸✳✷✳✷ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ r❛♠♦s

❆ ❡str✉t✉r❛ r❛♠✐✜❝❛❞❛ ❞❛s ♣❧❛♥t❛s é ✉♠ ❞♦s ❢❛t♦r❡s q✉❡ ❞❡s❢❛✈♦r❡❝❡ ♦ ✉s♦ ❞❛s té❝♥✐❝❛s
♠❛✐s ❣❡r❛✐s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ❣❡♦♠❡tr✐❛s✱ ♣♦✐s t❛✐s té❝♥✐❝❛s t❡♥❞❡♠ ❛ ❥✉♥t❛r ✈ért✐❝❡s
❞❡ r❛♠♦s ❞✐st✐♥t♦s q✉❛♥❞♦ ❡st❡s sã♦ ♣ró①✐♠♦s✱ ❞❡s❝❛r❛❝t❡r✐③❛♥❞♦ ❛ ♣❧❛♥t❛✳ ◆♦ ❡♥t❛♥t♦✱
♣❧❛♥t❛s ❝♦♠ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ♣♦❧í❣♦♥♦s✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦ ❛q✉❡❧❛s ❣❡r❛❞❛s
♣♦r ✉♠❛ s✐♠✉❧❛çã♦ ❝♦♠ ▲✲❙②st❡♠✱ ♣♦❞❡♠ s❡ ❜❡♥❡✜❝✐❛r ❞❡st❛s té❝♥✐❝❛s ❞❡s❞❡ q✉❡ s❡❥❛♠
❛♣❧✐❝❛❞❛s ❛♣❡♥❛s ❛♦s r❛♠♦s ❞❡ ❢♦r♠❛ ✐♥❞❡♣❡♥❞❡♥t❡✱ ✐st♦ ♣♦rq✉❡ ♦s r❛♠♦s t❡♥❞❡♠ ❛ t❡r
✉♠❛ ❡str✉t✉r❛ ❜❡♠ ❞❡✜♥✐❞❛ ❡ q✉❡ s❡ ❛ss❡♠❡❧❤❛ ❛ ✉♠ só❧✐❞♦ s✐♠♣❧❡s ❝♦♠♦ ✉♠ ❝✐❧✐♥❞r♦✳

❆✐♥❞❛ ❛ss✐♠✱ ♣❛r❛ s❡ ♦❜t❡r r❡s✉❧t❛❞♦s r❡❛❧♠❡♥t❡ s❛t✐s❢❛tór✐♦s ♥❛ s✐♠♣❧✐✜❝❛çã♦ ❞♦s
♠♦❞❡❧♦s ❞❡ ♣❧❛♥t❛s✱ s✉❛ ❡str✉t✉r❛ ❞❡✈❡ s❡r ❧❡✈❛❞❛ ❡♠ ❝♦♥s✐❞❡r❛çã♦✳ P♦r ✐ss♦✱ té❝♥✐❝❛s
❡s♣❡❝í✜❝❛s ✈♦❧t❛❞❛s à s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♣❧❛♥t❛s ❜❛s❡❛❞❛s ♥❛ ❡str✉t✉r❛ ❞❛ r❛♠✐✜❝❛çã♦ ❢♦r❛♠
✐♥✈❡st✐❣❛❞❛s ❡ ❛♣❧✐❝❛❞❛s ♥❡st❡ tr❛❜❛❧❤♦✳ ❚❛✐s té❝♥✐❝❛s✱ s✉❛s ✈❛♥t❛❣❡♥s ❡ s✉❛ ❛♣❧✐❝❛çã♦ ♥♦
❛♠❜✐❡♥t❡ ❞❡s❡♥✈♦❧✈✐❞♦ sã♦ ❞❡s❝r✐t❛s ❛ s❡❣✉✐r✳

❙✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧

❆ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❞❡ ✉♠❛ ♣❧❛♥t❛ ♦❝♦rr❡ q✉❛♥❞♦ ♣❛rt❡s ❞❛ ❡str✉t✉r❛ ❞❡ r❛♠✐✜✲
❝❛çã♦ ❞❛ ♣❧❛♥t❛ sã♦ r❡♠♦✈✐❞❛s ♣❛r❛ ❛ ❣❡r❛çã♦ ❞❡ ✉♠ ♠♦❞❡❧♦ ♠❛✐s s✐♠♣❧❡s✳ ❊st❛ r❡♠♦çã♦
❞❡ r❛♠♦s ❛❧t❡r❛ ❛ ❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛ ❡ ❞❡✈❡ s❡❣✉✐r ❝r✐tér✐♦s ❝❛✉t❡❧♦s♦s ♣❛r❛ q✉❡ ❛ r❡♠♦çã♦
♥ã♦ ❛❢❡t❡ ❡①❝❡ss✐✈❛♠❡♥t❡ ❛ ❛♣❛rê♥❝✐❛ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ ❡ ❛✐♥❞❛ ♠❡❧❤♦r❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❛
r❡♥❞❡r✐③❛çã♦ ❞❛ ♠❡s♠❛✳

❆ té❝♥✐❝❛ ❞❡ ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡❞✉r❛❧✱ ❞❡s❝r✐t❛ ♥❛ s❡çã♦ ✷✳✷✳✸✱ é ✉♠❛ ❛❜♦r❞❛❣❡♠
❞❡ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❡ ❝♦♥s✐st❡ ♥❛ r❡♠♦çã♦ ❞❡ r❛♠♦s ❝♦♠ ♠❡♥♦r ✐♠♣♦rtâ♥❝✐❛ ♥❛
❡str✉t✉r❛ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ ♣❛r❛ ❛ ❝r✐❛çã♦ ❞❡ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♠❛✐s s✐♠♣❧❡s✳ P❛r❛ ♠❡❞✐r ❛
✐♠♣♦rtâ♥❝✐❛ ❞♦s r❛♠♦s é ♣♦ssí✈❡❧ ✉t✐❧✐③❛r ❛ r❡♣r❡s❡♥t❛çã♦ ♣r♦❝❡❞✉r❛❧ ❞❛ ♣❧❛♥t❛✱ r❡s✉❧t❛♥t❡
❞❡ s✐♠✉❧❛çõ❡s ❝♦♠♦ ❛s ❞♦ ▲✲❙②st❡♠✳

❈♦♠ ♦ ♣❛❝♦t❡ ▲✲❙t✉❞✐♦✱ ❛♦ ✜♥❛❧ ❞❛ s✐♠✉❧❛çã♦ t❡♠✲s❡ ❛❝❡ss♦ à r❡♣r❡s❡♥t❛çã♦ ♣r♦❝❡❞✉r❛❧
❞❛ s✐♠✉❧❛çã♦ ❝♦♠♦ ✉♠❛ ❝❛❞❡✐❛ ❡♠ ▲✲❙②st❡♠✳ ❆ ♣❛rt✐r ❞❡ ✉♠❛ ❛♥❛❧✐s❡ s✐♥tát✐❝❛ ♥❡st❛
❝❛❞❡✐❛✱ ♣♦❞❡✲s❡ s❡♣❛r❛r ♦s r❛♠♦s ❜✉s❝❛♥❞♦ ♦s sí♠❜♦❧♦s ❞❡ r❛♠✐✜❝❛çã♦ ❞♦ ▲✲❙②st❡♠ ❝♦♠♦
❡♠ ❬✷✷❪✳
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❆✈❛❧✐❛✲s❡ ❡♥tã♦ ❛ ❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛ ❝♦♠♦ ✉♠❛ ár✈♦r❡ ❝♦♠ ♣❡s♦s ✭✇❡✐❣❤t❡❞ tr❡❡✮✱ ❡♠
q✉❡ ♦s r❛♠♦s sã♦ ♦s ♥ós ❡✱ ❡♠ ❝❛❞❛ r❛♠✐✜❝❛çã♦✱ é ❝r✐❛❞❛ ✉♠❛ s✉❜ár✈♦r❡✳ ❆tr✐❜✉✐✲s❡✱ ❡♥tã♦✱
✉♠ ♣❡s♦ ♣❛r❛ ❝❛❞❛ ♥ó ❜❛s❡❛❞♦ ♥♦ ♣❡s♦ ❞♦ ♣ró♣r✐♦ ♥ó ❡ ❞♦s ♥ós✲✜❧❤♦s✳ P❛r❛ ❛ ❛✈❛❧✐❛çã♦ ❞❛
✐♠♣♦rtâ♥❝✐❛ ❞♦ r❛♠♦✱ ♣♦❞❡✲s❡ ❧❡✈❛r ❡♠ ❝♦♥t❛ q✉❛❧q✉❡r ✉♠❛ ❞❡ s✉❛s ❝❛r❛❝t❡ríst✐❝❛s ❝♦♠♦✱
♣♦r ❡①❡♠♣❧♦✱ ♦ ♥ú♠❡r♦ ❞❡ ✜❧❤♦s✱ t❛♠❛♥❤♦ ♦✉ q✉❛♥t✐❞❛❞❡ ❞❡ ♥ós t❡r♠✐♥❛✐s ✭❢♦❧❤❛s✱ ✢♦r❡s
❡ ❢r✉t♦s✮✳

❆♣ós ❛ ❝♦♥str✉çã♦ ❞❛ ár✈♦r❡ ❝♦♠ ♣❡s♦s✱ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❞❛ ♣❧❛♥t❛ sã♦ ❡①tr❛í❞♦s
♣❡r❝♦rr❡♥❞♦✲s❡ ❛ ár✈♦r❡ ❞❛ r❛✐③ às ❢♦❧❤❛s ♣♦r ♠❡✐♦ ❞♦s ♥ós ❝♦♠ ♠❛✐♦r ♣❡s♦✳ ❆ss✐♠✱
♣r✐♠❡✐r❛♠❡♥t❡ é ❡①tr❛í❞♦ ✉♠ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❝♦♠ ❛♣❡♥❛s ✉♠ r❛♠♦✳ ❖s ♣ró①✐♠♦s ♥í✈❡✐s
sã♦ ✐♥❝r❡♠❡♥t❛✐s✱ ♦s ♥ós ❥á ❡①tr❛í❞♦s sã♦ ❞❡❝r❡s❝✐❞♦s ❞❡ s❡✉s ♣❡s♦s ❡ ♦s ♥ós ❝♦♠ ✜❧❤♦s sã♦
r❡❛✈❛❧✐❛❞♦s✳ ❖ ♣r♦❝❡ss♦ é ❡♥tã♦ r❡♣❡t✐❞♦ ❡①tr❛✐♥❞♦✲s❡ ❛♣❡♥❛s ♦s ♥ós q✉❡ ❛✐♥❞❛ ♥ã♦ ❢♦r❛♠
✉t✐❧✐③❛❞♦s ❡♠ ♦✉tr♦s ♥í✈❡✐s✳ ❖ ♥♦✈♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ é ♠❛✐s ❝♦♠♣❧❡t♦ q✉❡ ♦ ❛♥t❡r✐♦r✱ ♣♦✐s
❛❧é♠ ❞♦s ♥ós ❛❣♦r❛ ❡①tr❛í❞♦s✱ ❡❧❡ t❛♠❜é♠ ❝♦♥té♠ ♦ ♥í✈❡❧ ❛♥t❡r✐♦r✳ ❆ ❋✐❣✉r❛ ✸✳✹ ♠♦str❛
✉♠❛ ❝❛❞❡✐❛ ❞❡ ❝❛r❛❝t❡r❡s✱ s✉❛ ár✈♦r❡ ❝♦♠ ♣❡s♦s ❡ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❞❡❧❛ ❡①tr❛í❞♦s✳

❆♣❡s❛r ❞❡st❛ té❝♥✐❝❛ s❡ ❜❛s❡❛r ❡♠ ✉♠❛ r❡♣r❡s❡♥t❛çã♦ ♣r♦❝❡❞✉r❛❧ ❞❛ ♣❧❛♥t❛✱ ❡①✐st❡ ✉♠❛
❢♦r♠❛ ❞❡ ❛♣❧✐❝á✲❧❛ ♠❡s♠♦ ❡♠ ♣❧❛♥t❛s ♠♦❞❡❧❛❞❛s ❛rt✐st✐❝❛♠❡♥t❡✳ ❇❛st❛ q✉❡ ❛ ❞❡✜♥✐çã♦ ❞♦s
r❛♠♦s s❡❥❛ ❢❡✐t❛ ♠❛♥✉❛❧♠❡♥t❡✱ ♠❡s♠♦ q✉❡ ❞❡ ❢♦r♠❛ s✐♠♣❧❡s✱ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦
♥❛ ❝❛❞❡✐❛ ❞❛ ❋✐❣✉r❛ ✸✳✹✳ ❯t✐❧✐③❛♥❞♦✲s❡ ❡♥tã♦ ✉♠❛ r❡❧❛çã♦ ❞❛s ❞❡✜♥✐çõ❡s ❝r✐❛❞❛s ♣❛r❛
♦s r❛♠♦s ❝♦♠ ✉♠❛ ❞❡s❝r✐çã♦ ❞❡ ❣r✉♣♦s ♣r❡s❡♥t❡s ❡♠ ✉♠ ❛rq✉✐✈♦ ❞❡ ♠♦❞❡❧♦✱ ❝♦♠♦ ♥♦
❢♦r♠❛t♦ ❖❇❏✱ ♣♦❞❡✲s❡ ❡♥tã♦ ♣r♦❝❡ss❛r t❛❧ ❛rq✉✐✈♦ ♣❛r❛ ❡①tr❛✐r ❞❡❧❡ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡
❝♦♠♣✉t❛❞♦s ♥❛ ❝❛❞❡✐❛ ♠❛♥✉❛❧✳

❯♠❛ ♦✉tr❛ ❢♦r♠❛ ❛✐♥❞❛ ♠❛✐s s✐♠♣❧❡s ❞❡ r❡❛❧✐③❛r s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❞❡ ✉♠ ♠♦❞❡❧♦
❞❡ ♣❧❛♥t❛ é ❛ r❡♠♦çã♦ ♠❛♥✉❛❧ ❞❡ r❛♠♦s ♠❡♥♦s ✐♠♣♦rt❛♥t❡s ✉t✐❧✐③❛♥❞♦✲s❡ ❛❧❣✉♠ ♣❛❝♦t❡
❞❡ ♠♦❞❡❧❛❣❡♠ ✸❉✳ ❊st❛ r❡♠♦çã♦ ♣♦❞❡ s❡❣✉✐r q✉❛❧q✉❡r ❝r✐tér✐♦ ❞❡s❡❥❛❞♦ ♣♦r q✉❡♠ ❛ ❡stá
❡❢❡t✉❛♥❞♦✱ ❞❡s❞❡ r❛♠♦s ♠❡♥♦r❡s ❡ ♠❡♥♦s ✈✐sí✈❡✐s ❛ r❛♠♦s ♠❛✐s ♦❝✉❧t♦s ♣♦r ❢♦❧❤❛s✳

◆❡st❡ tr❛❜❛❧❤♦✱ ❡st❛ s✐♠♣❧✐✜❝❛çã♦ ♠❛♥✉❛❧ ❢♦✐ r❡❛❧✐③❛❞❛ ♥♦s ♠♦❞❡❧♦s ❣❡r❛❞♦s ❝♦♠ ♦
♣❛❝♦t❡ ❳❢r♦❣ ✉t✐❧✐③❛♥❞♦✲s❡ ♦ ♣❛❝♦t❡ ❞❡ ♠♦❞❡❧❛❣❡♠ ❇❧❡♥❞❡r ❬✸❪✳ ❯♠ ❡①❡♠♣❧♦ é ✐❧✉str❛❞♦
♥❛ ❋✐❣✉r❛ ✸✳✺✳ ❖ ❝r✐tér✐♦ ✉t✐❧✐③❛❞♦ ♥❡st❛ r❡♠♦çã♦ ❢♦✐ ♦ ❣r❛✉ ❞❡ ♣❛r❡♥t❡s❝♦ ❞♦ r❛♠♦ ❛
s❡r r❡♠♦✈✐❞♦ ❝♦♠ ♦ tr♦♥❝♦ ♣r✐♥❝✐♣❛❧✳ ❆ss✐♠✱ ♣r✐♠❡✐r❛♠❡♥t❡ ❢♦r❛♠ r❡♠♦✈✐❞♦s r❛♠♦s ♠❛✐s
❡①t❡r♥♦s ❡ s❡♠ ✜❧❤♦s ❡✱ ♣♦st❡r✐♦♠❡♥t❡✱ s❡✉s ♣❛✐s ✐♠❡❞✐❛t♦s ❡ ❛ss✐♠ ♣♦r ❞✐❛♥t❡✳

❘❡♣r❡s❡♥t❛çã♦ ❝♦♠ ❧✐♥❤❛s

◗✉❛♥❞♦ ♦❜s❡r✈❛❞❛ ❛ ✉♠❛ ❞✐stâ♥❝✐❛ ❝♦♥s✐❞❡rá✈❡❧✱ ✉♠❛ ♣❧❛♥t❛ ♣♦❞❡ s❡r r❡❝♦♥❤❡❝✐❞❛
❛♣❡♥❛s ♣❡❧❛ s✉❛ ❡str✉t✉r❛ ❞❡ r❛♠✐✜❝❛çã♦✱ ❥á q✉❡ ❞❡t❛❧❤❡s ❞❡ s❡✉s r❛♠♦s✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦
s✉❛ t❡①t✉r❛✱ ♥ã♦ ♣♦❞❡♠ s❡r ✈✐st♦s✳ ❈♦♠ ❡ss❛ ✐❞❡✐❛✱ ❛ r❡♣r❡s❡♥t❛çã♦ ❞♦s r❛♠♦s ❞❡ ✉♠❛
ár✈♦r❡ ❝♦♠♦ ❧✐♥❤❛s✱ s✉❣❡r✐❞❛s ❡♠ ❞✐✈❡rs♦s tr❛❜❛❧❤♦s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♣❧❛♥t❛s ❬✾✱ ✶✶✱ ✹✵❪✱
t♦r♥❛✲s❡ ✉♠❛ ❢♦r♠❛ ✐♥t❡r❡ss❛♥t❡ ❞❡ r❡❞✉③✐r ❞❡t❛❧❤❡s ❡ ❝♦♠♣❧❡①✐❞❛❞❡ ❣rá✜❝❛ s✉❜st✐t✉✐♥❞♦
❛s ♣r✐♠✐t✐✈❛s ❝❧áss✐❝❛s ❞❡ ♣♦❧í❣♦♥♦s ♣♦r ✉♠❛ ♠❛✐s s✐♠♣❧❡s ❡ ❞❡ tr❛t❛♠❡♥t♦ ♠❛✐s ❢á❝✐❧ ❡
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❋✐❣✉r❛ ✸✳✹✿ ➪r✈♦r❡ ❝♦♠ ♣❡s♦s ❞❡ ✉♠❛ r❡♣r❡s❡♥t❛çã♦ ♣r♦❝❡❞✉r❛❧ ❡ s❡✉s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡✳
■♠❛❣❡♠ ❛❞❛♣t❛❞❛ ❞❡ ❬✷✷❪✳

rá♣✐❞♦✱ ❝♦♠♦ ❛s ❧✐♥❤❛s✱ ♣❡❧♦s ❡q✉✐♣❛♠❡♥t♦s ❣rá✜❝♦s✳
P❛r❛ r❡❛❧✐③❛r t❛❧ s✉❜st✐t✉✐çã♦✱ ❞❡✈❡✲s❡ ✐❞❡♥t✐✜❝❛r ❝❛❞❛ r❛♠♦ ❞❛ ♣❧❛♥t❛✱ ♣❛r❛ q✉❡ ❡❧❡

♣♦ss❛ ❡♥tã♦ s❡r s✉❜st✐t✉í❞♦ ♣♦r ✉♠❛ ❧✐♥❤❛ ❞❡ ❞✐r❡çã♦ ❡ ❝♦♠♣r✐♠❡♥t♦ ❡q✉✐✈❛❧❡♥t❡s✳ ❋❡✲
❧✐③♠❡♥t❡✱ ♦s ♣❛❝♦t❡s ❞❡ ♠♦❞❡❧❛❣❡♠ ✉t✐❧✐③❛❞♦s ♥❡st❡ tr❛❜❛❧❤♦ ♣r♦❞✉③❡♠ ✉♠ r❡s✉❧t❛❞♦ ❡♠
s✉❛ ❡①♣♦rt❛çã♦ q✉❡ ❛❣r✉♣❛✱ ♥♦ ♠♦❞❡❧♦ ❖❇❏✱ ♦s ✈ért✐❝❡s ❡ ❛s ❢❛❝❡s ♣❡rt❡♥❝❡♥t❡s ❛ ❝❛❞❛
r❛♠♦✳ ❉❡st❛ ❢♦r♠❛✱ ❡st❡s ❣r✉♣♦s ♣♦❞❡♠ s❡r ♣r♦❝❡ss❛❞♦s ♣❛r❛ ❛ ❣❡r❛çã♦ ❞❛s ❧✐♥❤❛s q✉❡
✐rã♦ s✉❜st✐t✉✐r ♦s r❡s♣❡❝t✐✈♦s ❣r✉♣♦s✳

◆❡st❡ tr❛❜❛❧❤♦✱ ❛ ♠❛♥❡✐r❛ ♠❛✐s s✐♠♣❧❡s ❞❡ ❡♥❝♦♥tr❛r ✉♠❛ ❧✐♥❤❛ ♣❛r❛ r❡♣r❡s❡♥t❛r ❝❛❞❛
❣r✉♣♦ ❝♦♥s✐st❡ ❡♠ ✐❞❡♥t✐✜❝❛r ♦s ✈ért✐❝❡s ♠❛✐s ❞✐st❛♥t❡s ❞❡♥tr♦ ❞♦ ❣r✉♣♦ ❡ tr❛ç❛r ❡♥tr❡ ❡❧❡s
✉♠❛ ❧✐♥❤❛✳ ❊st❡ ♣r♦❝❡ss♦ ♣r♦❞✉③ ❧✐♥❤❛s q✉❡ r❡♣r❡s❡♥t❛♠ ❜❡♠ r❛♠♦s r❡t♦s ♦✉ ❝♦♠ ❝✉r✈❛s
❜❛st❛♥t❡ s✉❛✈❡s✱ ♦ q✉❡ ❡♥❣❧♦❜❛ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❧❛♥t❛s✳ ◆♦ ❡♥t❛♥t♦✱ ♣❧❛♥t❛s
❝♦♠ r❛♠♦s ♠✉✐t♦ ❝✉r✈♦s ❛❝❛❜❛♠ t❡♥❞♦ ✉♠❛ r❡♣r❡s❡♥t❛çã♦ ❣r♦ss❡✐r❛✳ ❯♠ ❡①❡♠♣❧♦ ❞❛
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❋✐❣✉r❛ ✸✳✺✿ ❙✐♠♣❧✐✜❝❛çã♦ ♠❛♥✉❛❧ ❞♦ ♠♦❞❡❧♦ ✏❇❛s✐❝ ❚r❡❡✑ r❡❛❧✐③❛❞❛ ♥♦ ♣❛❝♦t❡ ❇❧❡♥❞❡r✳

✐♠♣❧❡♠❡♥t❛çã♦ ❞❡st❛ té❝♥✐❝❛ ♥❡st❡ tr❛❜❛❧❤♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✸✳✻✳

❋✐❣✉r❛ ✸✳✻✿ ❊①❡♠♣❧♦ ❞❡ s✉❜st✐t✉✐çã♦ ❞❡ r❛♠♦s ♣♦r ❧✐♥❤❛s✳

❯♠❛ ♦✉tr❛ ❧✐♠✐t❛çã♦ ❞♦ ✉s♦ ❞❡ ❧✐♥❤❛s é ❛ ❢❛❧t❛ ❞❡ ♥♦r♠❛✐s ♣❛r❛ ✐❧✉♠✐♥❛çã♦ ❛❞❡q✉❛❞❛
❡ t❛♠❜é♠ ❛ ❢❛❧t❛ ❞❡ ✐♥❢♦r♠❛çã♦ ❞❡ t❡①t✉r❛✱ t❛❧ q✉❡ ❛ ❝♦r ❞❛ ❧✐♥❤❛ é ❞✐t❛❞❛ ♣❡❧♦ ♠❛t❡r✐❛❧
✉t✐❧✐③❛❞♦ ♣❡❧❛ ♣❧❛♥t❛✳ ❊st❛s ❧✐♠✐t❛çõ❡s✱ ♥♦ ❡♥t❛♥t♦✱ ♥ã♦ ❞❡sq✉❛❧✐✜❝❛♠ ❛ té❝♥✐❝❛ ❡ s✐♠
❞❡✜♥❡♠ ✉♠❛ s✐t✉❛çã♦ ♠❛✐s ❛❞❡q✉❛❞❛ ♣❛r❛ s❡✉ ✉s♦ ♥♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♠❛✐s ❜❛✐①♦s ❡
✉t✐❧✐③❛❞♦s ♣❛r❛ ❣r❛♥❞❡s ❞✐stâ♥❝✐❛s ❡♥tr❡ ♦ ♦❜s❡r✈❛❞♦r✱ ♣♦✐s✱ ♥❡st❛s s✐t✉❛çõ❡s✱ ❛ s✉❜st✐t✉✐çã♦
♣r♦❞✉③ ✉♠ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❜❛st❛♥t❡ s❛t✐s❢❛tór✐♦ ❡ ✉♠ ❛❧t♦ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦✳

P♦r ❛❣✐r ❞✐r❡t❛♠❡♥t❡ ♥♦ ♠♦❞❡❧♦ ❞❛ ♣❧❛♥t❛ s❡♣❛r❛❞♦ ❡♠ ❣r✉♣♦s✱ ❡st❛ té❝♥✐❝❛ é ✐♥❞❡✲
♣❡♥❞❡♥t❡ ❞❛ ❢♦r♠❛ ❞❡ ♠♦❞❡❧❛❣❡♠✳ ❆té ♠❡s♠♦ ❛ ❧✐♠✐t❛çã♦ ❞❡ r❡♣r❡s❡♥t❛çã♦ ❞❡ r❛♠♦s
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❝✉r✈♦s ♣♦❞❡ s❡r s✉♣❡r❛❞❛ s❡ t❛✐s r❛♠♦s ❢♦r❡♠ s❡♣❛r❛❞♦s ❡♠ ❣r✉♣♦s q✉❡ ♦ s❡❣♠❡♥t❡♠✱
♠❡❧❤♦r❛♥❞♦ ♦ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❝♦♠ ❧✐♥❤❛s✳ ❊st❛ ♠❡❧❤♦r✐❛ ♣♦❞❡r✐❛ s❡r
❢✉t✉r❛♠❡♥t❡ ❛✉t♦♠❛t✐③❛❞❛ ❝♦♠ ✉♠❛ ❛♣r♦①✐♠❛çã♦ ❞♦ r❛♠♦ ♣♦r ✉♠❛ ❝✉r✈❛ ✉t✐❧✐③❛♥❞♦ s❡✉s
✈ért✐❝❡s ❡ ❛ ♣♦st❡r✐♦r s❡❣♠❡♥t❛çã♦ ❞❡st❛✳

❈♦♠❜✐♥❛çã♦ ❞❛s té❝♥✐❝❛s

❆ r❡♠♦çã♦ ❞❡ r❛♠♦s ♥❛ té❝♥✐❝❛ ❞❡ ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡❞✉r❛❧ ♥ã♦ é ❢❛❝✐❧♠❡♥t❡ ♥♦✲
t❛❞❛ ❡♠ ♣❧❛♥t❛s ❝♦♠ ♠✉✐t❛s ❢♦❧❤❛s✳ ❊st❡ ❢❛t♦✱ ❛❧✐❛❞♦ ❛♦ ❣r❛♥❞❡ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦
❞❛ s✉❜st✐t✉✐çã♦ ❞❡ r❛♠♦s ♣♦r ❧✐♥❤❛s✱ t♦r♥❛ ❛s ❞✉❛s té❝♥✐❝❛s ót✐♠❛s ❝❛♥❞✐❞❛t❛s ❛ s❡r❡♠
❝♦♠❜✐♥❛❞❛s✳ ◆❡st❛ ❝♦♠❜✐♥❛çã♦✱ ♦s r❛♠♦s r❡♠♦✈✐❞♦s ♣❡❧❛ ♣r✐♠❡✐r❛ sã♦ ❡♥tã♦ s✉❜st✐t✉í❞♦s
♣♦r ❧✐♥❤❛s ♥♦s ♠♦❧❞❡s ❞❛ s❡❣✉♥❞❛✳ P❛r❛ ✐ss♦✱ é ♥❡❝❡ssár✐♦ q✉❡✱ ♣❛r❛ ❝❛❞❛ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡
❣❡r❛❞♦ ♣❡❧❛ té❝♥✐❝❛ ❞❡ ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡❞✉r❛❧✱ s❡❥❛ ❣❡r❛❞♦ ✉♠ ♠♦❞❡❧♦ ❝♦♠♣❧❡♠❡♥t❛r
❝♦♠ ♦s r❛♠♦s r❡♠♦✈✐❞♦s ❡♠ r❡❧❛çã♦ à ♣❧❛♥t❛ ❝♦♠♣❧❡t❛✱ ♣❛r❛ q✉❡ ♥❡❧❡ s❡❥❛ ❛♣❧✐❝❛❞❛ ❛
s✉❜st✐t✉✐çã♦ ♣♦r ❧✐♥❤❛s✳

◆❡st❡ tr❛❜❛❧❤♦✱ ❛ ❝r✐❛çã♦ ❞♦s ♠♦❞❡❧♦s ❝♦♠♣❧❡♠❡♥t❛r❡s é ❣❡r❛❞❛ ❛✉t♦♠❛t✐❝❛♠❡♥t❡ ♣❡❧♦
❛♠❜✐❡♥t❡ ❞❡s❡♥✈♦❧✈✐❞♦ ❡ ♥❡❧❡s é ❛♣❧✐❝❛❞❛ ❛ s✉❜st✐t✉✐çã♦✳ ❈❛❞❛ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❞❛ ♣❧❛♥t❛
é ❡♥tã♦ ❞❡s❝r✐t♦ ♣♦r ✉♠ ♣❛r ♠♦❞❡❧♦✴❧✐♥❤❛s ❡♠ q✉❡ ❛♠❜♦s sã♦ r❡♥❞❡r✐③❛❞♦s s✐♠✉❧t❛♥❡❛✲
♠❡♥t❡✳ ❊st❛ ❝r✐❛çã♦ ❞♦ ♠♦❞❡❧♦ ❝♦♠♣❧❡♠❡♥t❛r é ❢❡✐t❛ ❝♦♠♣❛r❛♥❞♦✲s❡ ♦s ❝❡♥tró✐❞❡s ❞♦s
❣r✉♣♦s ❞❡ ✉♠ ♠♦❞❡❧♦ ❞❡ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ♠❡♥♦r ❝♦♠ ♦ ♠♦❞❡❧♦ ♣r✐♥❝✐♣❛❧✳ ❖s ❣r✉♣♦s ♥♦
♠♦❞❡❧♦ ♣r✐♥❝✐♣❛❧ q✉❡ ♥ã♦ ♣♦ss✉❡♠ ✉♠ ❝❡♥tró✐❞❡ ❡q✉✐✈❛❧❡♥t❡ ♥♦ ♠♦❞❡❧♦ s✐♠♣❧✐✜❝❛❞♦ sã♦
❝♦♥s✐❞❡r❛❞♦s r❡♠♦✈✐❞♦s ❡ sã♦ ❡♥tã♦ ❛❞✐❝✐♦♥❛❞♦s ❛♦ ♠♦❞❡❧♦ ❝♦♠♣❧❡♠❡♥t❛r✳

❊st❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ♣r♦❞✉③ ✉♠ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ♠❛✐s r❡❛❧✐st❛✱ s❡♠ r❛♠♦s ❢❛❧✲
t❛♥❞♦ ❡ ✉♠❛ tr❛♥s✐çã♦ ♠✉✐t♦ ♠❛✐s s✉❛✈❡ ❡♥tr❡ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡✳ ❆❧é♠ ❞✐ss♦✱ ❛ r❡♣r❡s❡♥✲
t❛çã♦ ❝♦♠ ❧✐♥❤❛s tr❛③ ✉♠ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦ tã♦ s✐❣♥✐✜❝❛t✐✈♦ q✉❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠
♦ ♣❛r ♣♦ss✉✐ ❞❡s❡♠♣❡♥❤♦ s✐♠✐❧❛r à ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡❞✉r❛❧ ✉t✐❧✐③❛❞❛ ✐♥❞✐✈✐❞✉❛❧♠❡♥t❡✳
❆ss✐♠✱ ❡①❝❡t♦ ♣❡❧♦ ♣r♦❝❡ss❛♠❡♥t♦ ❛❞✐❝✐♦♥❛❧ ❞❛ ❣❡r❛çã♦ ❞♦s ♠♦❞❡❧♦s ❝♦♠♣❧❡♠❡♥t❛r❡s✱ ❡st❛
❝♦♠❜✐♥❛çã♦ ❛♣r❡s❡♥t❛ ❛♣❡♥❛s ✈❛♥t❛❣❡♥s✱ s❡♠ ❝♦♥s❡q✉ê♥❝✐❛s ♥❡❣❛t✐✈❛s✳

✸✳✷✳✸ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s

❖s ♠♦❞❡❧♦s ❞♦s ♥ós t❡r♠✐♥❛✐s ❞❛s ♣❧❛♥t❛s✱ ♦✉ s❡❥❛✱ ✢♦r❡s✱ ❢r✉t❛s ❡ ❢♦❧❤❛s✱ q✉❛♥❞♦ ❛♥❛❧✐✲
s❛❞♦s ✐♥❞✐✈✐❞✉❛❧♠❡♥t❡✱ sã♦ ❜❡♠ ❞❡✜♥✐❞♦s ❡str✉t✉r❛❧♠❡♥t❡ ❡ sã♦ ❜❡♠ ❝♦♠♣♦rt❛❞♦s q✉❛♥❞♦
s✉❜♠❡t✐❞♦s às té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ tr❛❞✐❝✐♦♥❛✐s✳ ❙✉❛ r❡❞✉çã♦ ♣♦❧✐❣♦♥❛❧ ♥ã♦ ❡s❜❛rr❛
♥♦s ♣r♦❜❧❡♠❛s ❞❡ ❞❡s❝❛r❛❝t❡r✐③❛çã♦ q✉❡ ❛❝♦♥t❡❝❡♠ ♥♦s r❛♠♦s ❞❛ ♣❧❛♥t❛ ♣♦r ✉♥✐r ♣❛rt❡s
✈✐s✉❛❧♠❡♥t❡ ❞✐❢❡r❡♥t❡s✱ ♠❛s ♣ró①✐♠❛s✳ ◆♦ ❡♥t❛♥t♦✱ sã♦ ❝♦♠✉♥s ❡s♣é❝✐❡s ❞❡ ♣❧❛♥t❛s q✉❡
❛♣r❡s❡♥t❛♠ ♠✐❧❤❛r❡s ❞❡st❡s ♠♦❞❡❧♦s ❡ ❛ s✐♠♣❧✐✜❝❛çã♦ ✐♥❞✐✈✐❞✉❛❧ ♥ã♦ é s✉✜❝✐❡♥t❡ ♣❛r❛ ✉♠❛
❣r❛♥❞❡ ♠❡❧❤♦r✐❛ ❞❡ ❞❡s❡♠♣❡♥❤♦✳ ▼❛✐s ❣r❛✈❡ ❛✐♥❞❛✱ ❛❧❣✉♠❛s té❝♥✐❝❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ❞❡



✸✳✷✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ▼♦❞❡❧♦s ❡ ▼✉❧t✐rr❡s♦❧✉çã♦ ✷✺

♣❧❛♥t❛s✱ ❝♦♠♦ ❝✐t❛❞♦ ♥❛ s❡çã♦ ✷✳✷✳✸✱ ❥á ✉t✐❧✐③❛♠ ♠♦❞❡❧♦s ❣❡♦♠❡tr✐❝❛♠❡♥t❡ ♠✉✐t♦ s✐♠♣❧❡s✱
❝♦♠♦ ♣❧❛♥♦s ❝♦♠ ✐♠❛❣❡♥s✱ t♦r♥❛♥❞♦ ❛ r❡❞✉çã♦ ❞❡ ❣❡♦♠❡tr✐❛ ♣r❛t✐❝❛♠❡♥t❡ ✐♠♣♦ssí✈❡❧✳

❆❧é♠ ❞❡st❛s ♣❛rt✐❝✉❧❛r✐❞❛❞❡s✱ ♣♦❞❡✲s❡ ♥♦t❛r q✉❡✱ ❞❡ ♠♦❞♦ ❣❡r❛❧✱ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❡ss❡s
♥ós ♣❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❛ ♣❧❛♥t❛ ❡stá ♥♦ s❡✉ ❝♦♥❥✉♥t♦ ❡ ♥♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❢♦r♥❡❝✐❞♦ ♣♦r
❡st❡ ❛♦ ♠♦❞❡❧♦✳ ■st♦ ❧❡✈❛✱ ♣♦r ❡①❡♠♣❧♦✱ ❛♦ ✉s♦ tã♦ ❝♦♠✉♠ ❡ ❜❡♠ ❛❝❡✐t♦ ❞❡ r❡♣r❡s❡♥t❛çã♦
❞❡st❡s ór❣ã♦s ❝♦♠ ✐♠❛❣❡♥s ❡♠ ♣❧❛♥♦s✳ P♦r ✐ss♦✱ ❛ss✐♠ ❝♦♠♦ ♥❛ s✐♠♣❧✐✜❝❛çã♦ ❞♦s r❛♠♦s✱
✉♠❛ ❛❜♦r❞❛❣❡♠ r♦❜✉st❛ ❞❡✈❡r✐❛ ❧❡✈❛r ❡♠ ❝♦♥t❛ ♦ ❝♦♥❥✉♥t♦ ❞❡ ♥ós ❝♦♠♦ ✉♠ t♦❞♦ ❡ s❡✉
❛s♣❡❝t♦✱ ♣♦✐s ❛s té❝♥✐❝❛s tr❛❞✐❝✐♦♥❛✐s ❛♣r❡s❡♥t❛♠ ❢❛❧❤❛s ♥♦ tr❛t❛♠❡♥t♦ ❞♦ ❣r✉♣♦ ❞❡ ♥ós✱
♣♦r ❡①❡♠♣❧♦✱ ❛ ✉♥✐ã♦ ❞❡ ❢♦❧❤❛s ✐♥❞❡♣❡♥❞❡♥t❡s✱ ❡ ✉♠❛ ❛♥á❧✐s❡ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ ❣r✉♣♦
♣♦❞❡ ❧❡✈❛r ❛ ♠❡❧❤♦r❡s té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦✳

❊♠ ❬✶✶❪✱ ♦s ❛✉t♦r❡s ❢❛③❡♠ ✉♠❛ ❛♥á❧✐s❡ ❞♦ ❛s♣❡❝t♦ ✈♦❧✉♠étr✐❝♦ ❞❡ ✉♠❛ ✢♦r❡st❛ ❝♦♠♦
✉♠ ✏♠❛t❡r✐❛❧✑ ❡ ♦❜s❡r✈❛♠ q✉❡ ❛ ❢♦❧❤❛❣❡♠ ❞❡ s✉❛s ár✈♦r❡s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ❛ ❞✐stâ♥❝✐❛s
❣r❛♥❞❡s ♦✉ q✉❛♥❞♦ ❡♠ ✉♠ ❝♦♥❥✉♥t♦ ♠❛✐s ❞❡♥s♦✱ ❛ss❡♠❡❧❤❛✲s❡ ❛ ✉♠❛ ❣r❛♥❞❡ ♠❛ss❛✱ q✉❛s❡
❝♦♠♦ ✉♠ ✢✉✐❞♦✳ ❊ss❛ ❛♥❛❧♦❣✐❛ tr❛③ ❜♦❛s ✐❞❡✐❛s ♣❛r❛ ♦ tr❛t❛♠❡♥t♦ ❞♦ ❝♦♥❥✉♥t♦ ❞❡ ♥ós
t❡r♠✐♥❛✐s✱ ❝♦♠♦ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ♣♦♥t♦s✱ ❞❡s❝r✐t❛ ♥❡st❡ ♠❡s♠♦ tr❛❜❛❧❤♦✳ ❊st❛ ❢♦✐ ❛
❛❜♦r❞❛❣❡♠ ✉t✐❧✐③❛❞❛ ♣❛r❛ ❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s ♥❡st❡ tr❛❜❛❧❤♦ ❡ ❡stá ❞❡s❝r✐t❛
♠❛✐s ❞❡t❛❧❤❛❞❛♠❡♥t❡ ❛ s❡❣✉✐r✳

❘❡♣r❡s❡♥t❛çã♦ ♣♦r ♣♦♥t♦s

❙❡❣✉✐♥❞♦ ✉♠❛ ✐❞❡✐❛ s✐♠✐❧❛r àq✉❡❧❛ ✉t✐❧✐③❛❞❛ ♥❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ r❛♠♦s✱ s✉❜st✐t✉✐r ❛s
❢♦❧❤❛s✱ ✢♦r❡s ❡ ❢r✉t❛s ♣♦r ♣r✐♠✐t✐✈❛s ♠❛✐s s✐♠♣❧❡s✱ ♠❛s q✉❡ ♣r❡s❡r✈❡♠ ❛ ❡str✉t✉r❛ ❣❡r❛❧ ❞❛
♣❧❛♥t❛✱ é ✉♠❛ ❜♦❛ ❢♦r♠❛ ❞❡ s✐♠♣❧✐✜❝❛r ♦s ♠♦❞❡❧♦s q✉❛♥❞♦ ❡①✐❜✐❞♦s ❛ ❞✐stâ♥❝✐❛s ♠❛✐♦r❡s✳
❯♠❛ ❞❛s té❝♥✐❝❛s ♠❛✐s ✉t✐❧✐③❛❞❛s ♣❛r❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ♣❧❛♥t❛s✱ ❛ r❡♣r❡s❡♥t❛çã♦ ❜❛s❡❛❞❛
❡♠ ✐♠❛❣❡♥s ♦✉ ❜✐❧❧❜♦❛r❞s✱ ❥á ✉t✐❧✐③❛ ✉♠❛ ❡str✉t✉r❛ ♠❛✐s s✐♠♣❧❡s ❞♦ q✉❡ ♦ ♠♦❞❡❧♦ ❝♦♠♣❧❡t♦✱
❛♣❧✐❝❛♥❞♦ t❡①t✉r❛s ❞❡t❛❧❤❛❞❛s ❞❛s ❢♦❧❤❛s ♦✉ ❛té ♠❡s♠♦ ❞❡ ár✈♦r❡s ❝♦♠♣❧❡t❛s ❡♠ ♣❧❛♥♦s
✈♦❧t❛❞♦s ♣❛r❛ ❛ ❝â♠❡r❛✳

❈♦♠ ♦ ✐♥t✉✐t♦ ❞❡ r❡♠♦✈❡r ❛✐♥❞❛ ♠❛✐s ❞❡t❛❧❤❡s ❡ ❞❡ r❡♣r❡s❡♥t❛r ❛ ❡str✉t✉r❛ ❡s♣❛❝✐❛❧ ❞❛
♣❧❛♥t❛ ❞❡ ❢♦r♠❛ ♠❛✐s r❡❛❧✐st❛ q✉❡ ❛ té❝♥✐❝❛ ❜❛s❡❛❞❛ ❡♠ ✐♠❛❣❡♥s✱ ❛ té❝♥✐❝❛ ❞❡ r❡♣r❡s❡♥✲
t❛çã♦ ❝♦♠ ♣♦♥t♦s ✉t✐❧✐③❛ ♣r✐♠✐t✐✈❛s ♠✉✐t♦ s✐♠♣❧❡s ♣❛r❛ s✉❜st✐t✉✐r ❛ ♠❛ss❛ ❢♦r♠❛❞❛ ♣❡❧♦s
♥ós t❡r♠✐♥❛✐s ❞❛ ♣❧❛♥t❛ ♣♦r ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ♣♦♥t♦s ❝♦❧♦r✐❞♦s ❝♦rr❡t❛♠❡♥t❡ ❞✐str✐❜✉í❞♦s
❡s♣❛❝✐❛❧♠❡♥t❡✳ ❊st❛ s✐♠♣❧✐✜❝❛çã♦ é ♣❛rt✐❝✉❧❛r♠❡♥t❡ ❡✜❝❛③ ❡♠ ♣❧❛♥t❛s ❝♦♠ ❢♦❧❤❛❣❡♠ ✈♦✲
❧✉♠♦s❛ ♦✉ ❡♠ ✢♦r❡st❛s ❡ ❝♦♥❥✉♥t♦s ❞❡ ♣❧❛♥t❛s ❡♠ q✉❡ ❛s ❢♦❧❤❛s s❡ s♦❜r❡♣õ❡♠✳ ◆❡st❡s
❝❛s♦s✱ ♦ ❛s♣❡❝t♦ ❞❡ ✉♠❛ ♠❛ss❛ ❞❡ ❢♦❧❤❛s ♣♦❞❡ s❡r ❜❡♠ ♦❜t✐❞♦ ❝♦♠ ✉♠ ❝♦♥❥✉♥t♦ ❞❡♥s♦ ❞❡
♣♦♥t♦s ❝♦♠ ❝♦❧♦r❛çã♦ s✐♠✐❧❛r às ❢♦❧❤❛s✱ ♠❛s s❡♠ t❛♥t♦ ❞❡t❛❧❤❡s ❡♠ t❡r♠♦s ❞❡ ❣❡♦♠❡tr✐❛ ❡
t❡①t✉r❛✳ ❈♦♠ ❡st❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♣r✐♠✐t✐✈❛s✱ ♣♦❞❡✲s❡ ♦❜t❡r ✉♠ ❜♦♠ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡✲
♥❤♦ ❡ ♣r❡s❡r✈❛r ♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ q✉❡✱ q✉❛♥❞♦ ♦❜s❡r✈❛❞❛ à ❞✐stâ♥❝✐❛✱ é ❛ ♣r✐♥❝✐♣❛❧
❝❛r❛❝t❡ríst✐❝❛✳

P❛r❛ s✉❜st✐t✉✐r ❛ ❣❡♦♠❡tr✐❛ tr❛❞✐❝✐♦♥❛❧ ♣♦r ♣♦♥t♦s✱ ❡st❡s sã♦ ❝♦♠♣✉t❛❞♦s ❝♦♠ ❜❛s❡



✸✳✸✳ ❘❡♣r❡s❡♥t❛çã♦ ❡ ❘❡♥❞❡r✐③❛çã♦ ✷✻

♥♦s tr✐â♥❣✉❧♦s ♦r✐❣✐♥❛✐s ❞♦ ♠♦❞❡❧♦✳ ❆ ár❡❛ ❞❡ ❝❛❞❛ ♣♦♥t♦ é ✐❣✉❛❧ à ár❡❛ ❞♦ tr✐â♥❣✉❧♦ q✉❡
s❡rá s✉❜st✐t✉í❞♦ ❡ s❡✉ ❝❡♥tr♦ ❣❡♦♠étr✐❝♦ ❞♦ tr✐â♥❣✉❧♦ é ✉s❛❞♦ ❝♦♠♦ ❝❡♥tr♦ ❞♦ ♣♦♥t♦✳ ❆
❝♦r ❞♦ ♣♦♥t♦ é ❞❡t❡r♠✐♥❛❞❛ ♣❡❧❛ ✐♥t❡❣r❛çã♦ ❞❛ t❡①t✉r❛ ❛♣❧✐❝❛❞❛ ❛♦ tr✐â♥❣✉❧♦✳ ◆❛ ❋✐❣✉r❛
✸✳✼ é ✐❧✉str❛❞♦ ✉♠ ❡①❡♠♣❧♦ ❞❛ ❛♣❧✐❝❛çã♦ ❞❡st❛ té❝♥✐❝❛✳

❋✐❣✉r❛ ✸✳✼✿ ❙✉❜st✐t✉✐çã♦ ❞❡ tr✐â♥❣✉❧♦s ❞♦s ♥ós t❡r♠✐♥❛✐s ♣♦r ♣♦♥t♦s✳

❯♠❛ ❡①t❡♥sã♦ ❛♦ tr❛❜❛❧❤♦ ♦r✐❣✐♥❛❧ ❞❡ r❡♣r❡s❡♥t❛çã♦ ♣♦r ♣♦♥t♦s ❢❡✐t❛ ♥❡st❡ tr❛❜❛❧❤♦ ❢♦✐
❛ ❝♦♥s✐❞❡r❛çã♦ ❞❡ tr❛♥s♣❛rê♥❝✐❛✳ ◆♦ tr❛❜❛❧❤♦ ♦r✐❣✐♥❛❧✱ ♦s tr✐â♥❣✉❧♦s ❡r❛♠ t♦❞♦s ♦♣❛❝♦s✳
❊ss❛ ❝♦♥s✐❞❡r❛çã♦ é ❢❡✐t❛ ❞❡ ❢♦r♠❛ s✐♠♣❧❡s✱ t❛❧ q✉❡ ♣❛r❛ ♦ ❝á❧❝✉❧♦ ❞❛ ❝♦r ❞♦ ♣♦♥t♦ ❛♣❡♥❛s
♦s ♣✐①❡❧s q✉❡ ♥ã♦ sã♦ ❝♦♠♣❧❡t❛♠❡♥t❡ tr❛♥s♣❛r❡♥t❡s sã♦ ❝♦♥s✐❞❡r❛❞♦s✱ ❡♥q✉❛♥t♦ q✉❡✱ ♣❛r❛
♦ ❝á❧❝✉❧♦ ❞❡ tr❛♥s♣❛rê♥❝✐❛ ❞♦ ♣♦♥t♦✱ ♦ ❝❛♥❛❧ ❛❧❢❛ ❞❡ t♦❞♦s ♦s ♣✐①❡❧s sã♦ ❧❡✈❛❞♦s ❡♠ ❝♦♥✲
s✐❞❡r❛çã♦✱ ❣❡r❛♥❞♦ ✉♠ ♣♦♥t♦ ❝♦♠ tr❛♥s♣❛rê♥❝✐❛ ♣r♦♣♦r❝✐♦♥❛❧ àq✉❡❧❛ ❞♦ tr✐â♥❣✉❧♦ q✉❡ ♦
❣❡r♦✉✳ ❆ ❡①t❡♥sã♦ ❢♦✐ ❢❡✐t❛ ♣❛r❛ q✉❡ ❡st❛ té❝♥✐❝❛ ♣✉❞❡ss❡ s❡r ❛♣❧✐❝❛❞❛ ❛ ♣❧❛♥t❛s q✉❡ tê♠
❛s ❢♦❧❤❛s r❡♣r❡s❡♥t❛❞❛s ♣♦r ❜✐❧❧❜♦❛r❞s✱ ♣❡r♠✐t✐♥❞♦ ❛ ❛✈❛❧✐❛çã♦ ❞♦ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦
❡♥tr❡ ❛♠❜❛s ❛s té❝♥✐❝❛s✳

✸✳✸ ❘❡♣r❡s❡♥t❛çã♦ ❡ ❘❡♥❞❡r✐③❛çã♦

❖s r❡s✉❧t❛❞♦s ❞❡ t♦❞❛s ❛s ❡t❛♣❛s ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡s❝r✐t❛s ❛❝✐♠❛ sã♦ r❡♣r❡s❡♥t❛çõ❡s
❞❡ ❞✐❢❡r❡♥t❡s ♣❛rt❡s ❞❛ ♣❧❛♥t❛ ❡♠ ❞✐❢❡r❡♥t❡s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡✳ ❊st❡s r❡s✉❧t❛❞♦s ♣r❡❝✐s❛♠
s❡r ❝♦♠❜✐♥❛❞♦s ❡♠ ✉♠❛ ú♥✐❝❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ t♦❞❛ ❛ ♣❧❛♥t❛ q✉❡ ❛t❡♥❞❛ ❛♦s ♦❜❥❡t✐✈♦s
❞❡st❡ tr❛❜❛❧❤♦✳ P❛r❛ ✐ss♦✱ é ♣r❡❝✐s♦ q✉❡ ❡st❛ r❡♣r❡s❡♥t❛çã♦ ♥ã♦ só ♣❡r♠✐t❛ ❛ r❡♥❞❡r✐③❛✲
çã♦ ❝♦♠♣❧❡t❛ ❞❛ ♣❧❛♥t❛ ❡♠ ✉♠❛ ❝❡♥❛✱ ♠❛s t❛♠❜é♠ ❢❛ç❛ ♦ ✉s♦ ✐❞❡❛❧ ❞♦s r❡s✉❧t❛❞♦s ❞❛s
❡t❛♣❛s ❛♥t❡r✐♦r❡s ♣❛r❛ ♠❛♥t❡r ♥❡st❛ ❝❡♥❛ ✉♠ ❛s♣❡❝t♦ ✈✐s✉❛❧ ❛❞❡q✉❛❞♦ ❡ ❡①✐❣✐r ♠❡♥♦s
♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ❝♦♠ ❛s s✐♠♣❧✐✜❝❛çõ❡s✱ ✈✐❛❜✐❧✐③❛♥❞♦ ❛ ✐♥t❡r❛t✐✈✐❞❛❞❡ ❞❡st❛ ❝❡♥❛✳

❆ s❡❣✉✐r é ❞❡s❝r✐t❛ ❛ ❢♦r♠❛ ❞❡ ❛❣r✉♣❛♠❡♥t♦ ❞♦s r❡s✉❧t❛❞♦s ❡♠ ✉♠❛ r❡♣r❡s❡♥t❛çã♦
❞❛ ♣❧❛♥t❛✳ ❚❛♠❜é♠ é ❞❡s❝r✐t❛ ❛ ❢♦r♠❛ ❞❡ r❡♥❞❡r✐③❛çã♦ ✉t✐❧✐③❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ♣❛r❛ ❛





✸✳✸✳ ❘❡♣r❡s❡♥t❛çã♦ ❡ ❘❡♥❞❡r✐③❛çã♦ ✷✽

❆ ♣❛rt❡ ❞❛ ❡str✉t✉r❛ r❡❢❡r❡♥t❡ ❛♦s r❛♠♦s é ♦r❣❛♥✐③❛❞❛ ❡♠ ✉♠❛ ❧✐st❛ ❞❡ ♥í✈❡✐s ❞❡
❞❡t❛❧❤❡✳ ❈❛❞❛ ❡❧❡♠❡♥t♦ ❞❡st❛ ❧✐st❛ é ✉♠ ♣❛r ❢♦r♠❛❞♦ ♣♦r ✉♠ ♠♦❞❡❧♦ ♣♦❧✐❣♦♥❛❧ ❡ ✉♠
❝♦♥❥✉♥t♦ ❞❡ ❧✐♥❤❛s✳ ❊st❡ ♣❛r ✐♠♣❧❡♠❡♥t❛ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛s té❝♥✐❝❛s ♠❡♥❝✐♦♥❛❞❛ ♥❛ s❡çã♦
✸✳✷✳✷ ❝♦♠ ♦ ❝♦♥❥✉♥t♦ ❞❡ ❧✐♥❤❛s s❡♥❞♦ ❛ ♣❛rt❡ ❝♦♠♣❧❡♠❡♥t❛r ❞♦ ♠♦❞❡❧♦ ♣♦❧✐❣♦♥❛❧ q✉❡ s❡
t♦r♥❛ ♠❛✐s s✐♠♣❧❡s ❛ ❝❛❞❛ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡✳

❖s ♥ós t❡r♠✐♥❛✐s t❛♠❜é♠ sã♦ ♦r❣❛♥✐③❛❞♦s ❡♠ ✉♠❛ ❧✐st❛ ❞❡ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡✳ ◆❡st❡
tr❛❜❛❧❤♦✱ ❡st❛ ❧✐st❛ ❝♦♥té♠ ❛♣❡♥❛s ❞♦✐s ❡❧❡♠❡♥t♦s✱ s❡♥❞♦ ♦ ♣r✐♠❡✐r♦ ♥í✈❡❧ ✉♠ ♠♦❞❡❧♦
♣♦❧✐❣♦♥❛❧ r❡♣r❡s❡♥t❛♥❞♦ ♦s ♥ós t❡r♠✐♥❛✐s ❞❡ ❢♦r♠❛ ❞❡t❛❧❤❛❞❛ ❡ ♦ s❡❣✉♥❞♦ ✉♠ ❝♦♥❥✉♥t♦ ❞❡
♣♦♥t♦s ❝♦♠ ❛ s✐♠♣❧✐✜❝❛çã♦ ♣♦r ♣♦♥t♦s ❞❡s❝r✐t❛ ♥❛ s❡çã♦ ✸✳✷✳✸✳

✸✳✸✳✷ ❘❡♥❞❡r✐③❛çã♦ ❞♦s ♠♦❞❡❧♦s

❆ ú❧t✐♠❛ ❡t❛♣❛ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ s❡ r❡❢❡r❡ à ❡①✐❜✐çã♦ ❞♦s ♠♦❞❡❧♦s ❣❡r❛❞♦s ♣❡❧❛s té❝♥✐❝❛s
❛♣r❡s❡♥t❛❞❛s ❛♥t❡r✐♦r♠❡♥t❡✳ ◆❡st❡ tr❛❜❛❧❤♦✱ ❛ ❡①✐❜✐çã♦ ❞♦s ♠♦❞❡❧♦s tr✐❞✐♠❡♥s✐♦♥❛✐s ❢♦✐
r❡❛❧✐③❛❞❛ ✉t✐❧✐③❛♥❞♦ ❛ ❜✐❜❧✐♦t❡❝❛ ❖♣❡♥●▲ ✷✳✵✳ P❛r❛ s❡ ♦❜t❡r ✉♠ ♠❡❧❤♦r ❞❡s❡♠♣❡♥❤♦✱
♦s ♠♦❞❡❧♦s ❢♦r❛♠ ♦t✐♠✐③❛❞♦s ♣❛r❛ ❛ ✉t✐❧✐③❛çã♦ ❞❡ ✈❡rt❡① ❛rr❛②s✱ ❡♠ q✉❡ ♦s ❞❛❞♦s ❞♦s
✈ért✐❝❡s✱ ❝♦♠♦ ♣♦s✐çã♦✱ ♥♦r♠❛✐s ❡ ❝♦♦r❞❡♥❛❞❛s ❞❡ t❡①t✉r❛✱ ❡stã♦ ❛❣r✉♣❛❞♦s ❡♠ ❛rr❛②s

❡ sã♦ ♣❛ss❛❞♦s ❥✉♥t♦s ♣❛r❛ ❛ ●P❯ ♥♦ ♠♦♠❡♥t♦ ❞❛ r❡♥❞❡r✐③❛çã♦✱ ❛♦ ✐♥✈és ❞❡ ✉t✐❧✐③❛r ♦
tr❛❞✐❝✐♦♥❛❧ ♠♦❞♦ ❞✐r❡t♦✱ ❡♠ q✉❡ ♦s ❞❛❞♦s ❞♦s ✈ért✐❝❡s sã♦ ♣❛ss❛❞♦s ✉♠ ❛ ✉♠ ♣❛r❛ ❛ ●P❯
❞❡♥tr♦ ❞♦ ❝♦♥t❡①t♦ ❞❡ r❡♥❞❡r✐③❛çã♦ ❞❡❧✐♠✐t❛❞♦ ♣❡❧❛s ❢✉♥çõ❡s ❣❧❇❡❣✐♥✭✮ ❡ ❣❧❊♥❞✭✮✳ ◆♦
❡♥t❛♥t♦✱ ♦t✐♠✐③❛çõ❡s s✐❣♥✐✜❝❛t✐✈❛s ♥ã♦ ❢♦r❛♠ ✐♠♣❧❡♠❡♥t❛❞❛s ♥❡st❛ ❡t❛♣❛✱ ✉♠❛ ✈❡③ q✉❡
♥ã♦ ❡r❛ ♦ ❢♦❝♦ ❞❡st❡ tr❛❜❛❧❤♦✳

▼❛✐s ♥♦t❛✈❡❧♠❡♥t❡✱ ♥ã♦ ❢♦r❛♠ ✉t✐❧✐③❛❞♦s ❱❇❖s ✭✈❡rt❡① ❜✉✛❡r ♦❜❥❡❝ts✮✱ ♣♦✐s ❡st❡s ♠❛♥✲
tê♠ ♦s ❞❛❞♦s ♥❛ ♠❡♠ór✐❛ ❞❡ ✈í❞❡♦✱ r❡s✉❧t❛♥❞♦ ❡♠ ✉♠ ❜♦♠ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦ ♣❛r❛
❞❛❞♦s q✉❡ ♥ã♦ s❡ ❛❧t❡r❛♠✱ ❝♦♠♦ é ♦ ❝❛s♦ ❞♦s ♠♦❞❡❧♦s ❛q✉✐ ✉t✐❧✐③❛❞♦s✱ ❡♥tr❡t❛♥t♦✱ ♠❛s❝❛✲
r❛♥❞♦ ❛ss✐♠ ❛ ❝❛r❣❛ ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ♥❡❝❡ssár✐❛ ♣❛r❛ ❛ tr❛♥s❢❡rê♥❝✐❛ ❞❡ ❞❛❞♦s q✉❡ ♦❝♦rr❡
q✉❛♥❞♦ ♥ã♦ ❤á ❡s♣❛ç♦ ♣❛r❛ ❛r♠❛③❡♥❛r t❛✐s ♠♦❞❡❧♦s ♦ t❡♠♣♦ t♦❞♦ ♥❛ ♣❧❛❝❛ ❣rá✜❝❛✳

❆ r❡♥❞❡r✐③❛çã♦ ❞♦s ♠♦❞❡❧♦s ❢♦✐ r❡❛❧✐③❛❞❛ ❝♦♠ s❤❛❞❡rs ❡s♣❡❝í✜❝♦s ♣❛r❛ ♠✐♥✐♠✐③❛r ♦
♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ♥❡❝❡ssár✐♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s ♥❡❝❡ss✐❞❛❞❡s ❞❡ ❝❛❞❛ ♠♦❞❡❧♦✳ ◆❛ té❝✲
♥✐❝❛ ❞❡ ♣♦♥t♦s✱ ♦s ❝á❧❝✉❧♦s ❞♦ t❛♠❛♥❤♦ ❞♦s ♣♦♥t♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ♣r♦❥❡çã♦ sã♦ r❡❛❧✐③❛❞♦s
❞✐r❡t❛♠❡♥t❡ ♥❛ ♣❧❛❝❛ ❣rá✜❝❛ ♥♦ ✈❡rt❡① s❤❛❞❡r ❞❡st✐♥❛❞♦ ❛ ❡st❛ té❝♥✐❝❛✱ ❛♣r♦✈❡✐t❛♥❞♦ ❛s
tr❛♥s❢♦r♠❛çõ❡s ❣❡♦♠étr✐❝❛s ❡ ❞❡ ♣r♦❥❡çã♦ ❥á ♣r❡s❡♥t❡s ❡ ♥❡❝❡ssár✐❛s ♣❛r❛ ❛ r❡♥❞❡r✐③❛çã♦
❞❡ q✉❛❧q✉❡r ♠♦❞❡❧♦✳ ❆❧é♠ ❞❡st❡✱ ❢♦✐ ❢❡✐t❛ ✉♠❛ ❞✐❢❡r❡♥❝✐❛çã♦ ❞♦s s❤❛❞❡rs q✉❡ tr❛❜❛❧❤❛♠
❝♦♠ t❡①t✉r❛ ❞❛q✉❡❧❡s q✉❡ ♥❡❝❡ss✐t❛♠ ❛♣❡♥❛s ❞❡ ❝♦r❡s ♣❛r❛ ♦s tr✐â♥❣✉❧♦s✳

✸✳✸✳✸ ❙❡❧❡çã♦ ❞♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡

❯♠ ❛s♣❡❝t♦ ✐♠♣♦rt❛♥t❡ ❞❡st❡ tr❛❜❛❧❤♦ é ❛ s❡❧❡çã♦ ❞♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❣❡r❛❞♦s ♣❡❧❛s
té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ❢♦r♠❛ ♠❛✐s ❛❞❡q✉❛❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❞✐stâ♥❝✐❛ ❞❡ ♦❜s❡r✈❛çã♦



✸✳✸✳ ❘❡♣r❡s❡♥t❛çã♦ ❡ ❘❡♥❞❡r✐③❛çã♦ ✷✾

❞❡ ❝❛❞❛ ♣❧❛♥t❛✳ ❆ ✈❛r✐❛çã♦ ❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ ❢♦❧❤❛s ❡ t❛♠❜é♠ ♥❛ ❞✐❢❡r❡♥ç❛ ❞❛ ❡s♣❡ss✉r❛ ❞♦s
r❛♠♦s ❞❡ ❝❛❞❛ ♣❧❛♥t❛ ❢❛③ ❝♦♠ q✉❡✱ ♠❡s♠♦ ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞❛ ♠❡s♠❛ té❝♥✐❝❛✱ ❛ ❞✐stâ♥❝✐❛
✐❞❡❛❧ s❡❥❛ ♣❛rt✐❝✉❧❛r✳ ❆❧é♠ ❞✐ss♦✱ ❝❛❞❛ té❝♥✐❝❛ ♣r♦❞✉③ r❡s✉❧t❛❞♦s ♠❛✐s ❛❞❡q✉❛❞♦s ♣❛r❛
❞✐❢❡r❡♥t❡s ❞✐stâ♥❝✐❛s ❞❡ ♦❜s❡r✈❛çã♦✳

P❛r❛ ♠❛♥t❡r ♦ ❝♦♥tr♦❧❡ ❞♦s ♥í✈❡✐s ❡ ✈✐❛❜✐❧✐③❛r t❛❧ ❛✈❛❧✐❛çã♦✱ ❛ s❡❧❡çã♦ ❞❡ ♥í✈❡✐s ❞❡
❞❡t❛❧❤❡ ❢♦✐ ♠❛♥t✐❞❛ ♠❛♥✉❛❧ ♥❡st❡ tr❛❜❛❧❤♦✳ ❆ss✐♠ é ♣♦ssí✈❡❧✱ ❛❧é♠ ❞❡ ❡①✐❜✐r ♠❛✐s ❞❡t❛✲
❧❤❛❞❛♠❡♥t❡ ❛s s✐♠♣❧✐✜❝❛çõ❡s✱ ♦❜s❡r✈❛r ♦s ♣♦♥t♦s ❡♠ q✉❡ ❡st❛s ♥ã♦ ❛♣r❡s❡♥t❛♠ ❞✐❢❡r❡♥ç❛s
✈✐s✉❛✐s ❝♦♥s✐❞❡rá✈❡✐s ❡ q✉❡ s❡r✐❛♠ ♣❡r❢❡✐t❛♠❡♥t❡ ✉t✐❧✐③á✈❡✐s s❡♠ ♣r❡❥✉í③♦ ♣❛r❛ ❛ ✐♠❡rsã♦ ❡
♦ r❡❛❧✐s♠♦ ❞❛ ❝❡♥❛✳ ❚❛♠❜é♠ ❝♦♠ ♦ ✐♥t✉✐t♦ ❞❡ ♠❡❧❤♦r❛r ❛ ❡①tr❛çã♦ ❞♦s r❡s✉❧t❛❞♦s ❡ ❛ ❛✈❛✲
❧✐❛çã♦ ❞❡ ❝❛❞❛ té❝♥✐❝❛✱ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❞♦s r❛♠♦s ❡ ❞♦s ♥ós t❡r♠✐♥❛✐s sã♦ s❡❧❡❝✐♦♥❛❞♦s
❞❡ ❢♦r♠❛ t♦t❛❧♠❡♥t❡ ✐♥❞❡♣❡♥❞❡♥t❡ ❡ ♠❛♥✉❛❧✳



❈❛♣ít✉❧♦ ✹

❘❡s✉❧t❛❞♦s ❊①♣❡r✐♠❡♥t❛✐s

❖s r❡s✉❧t❛❞♦s ❡①♣❡r✐♠❡♥t❛✐s ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛ ❛♣❧✐❝❛çã♦ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ sã♦ ❞❡s❝r✐t♦s
♥❡st❡ ❝❛♣ít✉❧♦✳ Pr✐♠❡✐r❛♠❡♥t❡✱ ❛ ♣❧❛t❛❢♦r♠❛ ✉t✐❧✐③❛❞❛ ♣❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞♦s t❡st❡s✱ ❜❡♠
❝♦♠♦ ❛s ❢❡rr❛♠❡♥t❛s ❡ ❛s ❧✐♥❣✉❛❣❡♥s ❞❡ ♣r♦❣r❛♠❛çã♦ ✉t✐❧✐③❛❞❛s ❞✉r❛♥t❡ ♦ tr❛❜❛❧❤♦ sã♦
❞❡s❝r✐t❛s ♥❛ s❡çã♦ ✹✳✶✳ ❆ s❡çã♦ ✹✳✷ ❛♣r❡s❡♥t❛ ❛s ♣❧❛♥t❛s ✉t✐❧✐③❛❞❛s ❝♦♠♦ t❡st❡s ♥❡st❡
tr❛❜❛❧❤♦✳ ❆s s❡çõ❡s ✹✳✸ ❡ ✹✳✹ ❛♣r❡s❡♥t❛♠✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛
❛✈❛❧✐❛çã♦ ❡ ❛❞❛♣t❛çã♦ ❞❛s té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ r❛♠♦s ❡ ♥ós t❡r♠✐♥❛✐s✳ ❋✐♥❛❧♠❡♥t❡✱
♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❡st❡ tr❛❜❛❧❤♦ sã♦ ❛✈❛❧✐❛❞♦s ❡ ❞✐s❝✉t✐❞♦s✱ ❞❡ ❢♦r♠❛ ❝♦♥❥✉♥t❛✱ ♥❛
s❡çã♦ ✹✳✺✳

✹✳✶ P❧❛t❛❢♦r♠❛

❖s r❡s✉❧t❛❞♦s ❞❡st❡ tr❛❜❛❧❤♦ sã♦ ❛✈❛❧✐❛❞♦s ♣♦r ♠❡✐♦ ❞♦ ❞❡s❡♠♣❡♥❤♦ ❞❛ r❡♥❞❡r✐③❛çã♦
❞❛s ♣❧❛♥t❛s ❡✱ ♣♦rt❛♥t♦✱ é ❡①tr❡♠❛♠❡♥t❡ ❞❡♣❡♥❞❡♥t❡ ❞❛ ♣❧❛t❛❢♦r♠❛ ✉t✐❧✐③❛❞❛ ♥♦s t❡st❡s✳
❖s ❡①♣❡r✐♠❡♥t♦s ❢♦r❛♠ r❡❛❧✐③❛❞♦s ❛♣❡♥❛s ❡♠ ✉♠ ❝♦♠♣✉t❛❞♦r✱ ❝✉❥❛ ❝♦♥✜❣✉r❛çã♦ ♣♦ss✉✐
s✐st❡♠❛ ♦♣❡r❛❝✐♦♥❛❧ ❲✐♥❞♦✇s✭❘✮ ✼ Pr♦❢❡ss✐♦♥❛❧ ✻✹✲❜✐ts✱ ♣r♦❝❡ss❛❞♦r ■♥t❡❧✭❘✮ ❈♦r❡✭❚▼✮
✐✺ ❞❡ ✷✳✽✵●❍③✱ ✹●❇ ❞❡ ♠❡♠ór✐❛ ❘❆▼ ❡ ♣❧❛❝❛ ❣rá✜❝❛ ◆❱■❉■❆✭❘✮ ●❡❋♦r❝❡ ●❚❳ ✹✻✺ ❝♦♠
✶●❇ ❞❡ ♠❡♠ór✐❛ ❡ ✻✵✵▼❍③ ❞❡ ♣r♦❝❡ss❛♠❡♥t♦✳

❆ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❛ ✈✐s✉❛❧✐③❛çã♦ ❞♦s ♠♦❞❡❧♦s ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞❛s té❝♥✐❝❛s ❢♦✐ r❡❛✲
❧✐③❛❞❛ ♥❛ ❧✐♥❣✉❛❣❡♠ ❞❡ ♣r♦❣r❛♠❛çã♦ ❈✰✰ ❝♦♠ ❖♣❡♥●▲ ✷✳✵✳ ❚♦❞♦s ♦s ♠♦❞❡❧♦s sã♦
r❡♥❞❡r✐③❛❞♦s ❝♦♠ s❤❛❞❡rs ♣ró♣r✐♦s ♣❛r❛ ❝❛❞❛ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s ❡ ♦s ❝á❧❝✉❧♦s ♥❡❝❡ssá✲
r✐♦s ♥♦ ♠♦♠❡♥t♦ ❞❛ ✈✐s✉❛❧✐③❛çã♦✳ P♦r ❡①❡♠♣❧♦✱ ♦s t❛♠❛♥❤♦s ❞♦s ♣♦♥t♦s ♥❛ té❝♥✐❝❛ ❞❡
r❡♣r❡s❡♥t❛çã♦ ❞❡ ❢♦❧❤❛❣❡♠ ❝♦♠ ♣♦♥t♦s sã♦ r❡❛❧✐③❛❞♦s ♥♦s s❤❛❞❡rs ❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡✱
❡①❡❝✉t❛❞♦s ♥❛ ♣❧❛❝❛ ❣rá✜❝❛✳

❆s té❝♥✐❝❛s r❡❧❛❝✐♦♥❛❞❛s à ❣❡r❛çã♦ ❞❡ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❢♦r❛♠ ✐♠♣❧❡♠❡♥t❛❞❛s ❞❡ ❢♦r♠❛
❛ s❡r❡♠ ❡①❡❝✉t❛❞❛s ❛♥t❡s ❞❛ ❡t❛♣❛ ✐♥t❡r❛t✐✈❛ ❞♦ s✐st❡♠❛ ❡ sã♦ ❡①❡❝✉t❛❞❛s ♥♦ ♣r♦❝❡ss❛✲
❞♦r ♣r✐♥❝✐♣❛❧✳ ❆ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❛ té❝♥✐❝❛ ❞❡ ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡❞✉r❛❧ ❢♦✐ r❡❛❧✐③❛❞❛

✸✵



✹✳✷✳ ❈♦♥❥✉♥t♦ ❞❡ ❚❡st❡s ✸✶

♥❛ ❧✐♥❣✉❛❣❡♠ P②t❤♦♥ ❡ é ❡①❡❝✉t❛❞❛ ♥♦s ♠♦❞❡❧♦s ❢♦r❛ ❞♦ s✐st❡♠❛✱ ❡♠ ✉♠❛ ❡t❛♣❛ ❞❡ ♣ré✲
♣r♦❝❡ss❛♠❡♥t♦✳ ❆s ❞❡♠❛✐s té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ sã♦ ✐♠♣❧❡♠❡♥t❛❞❛s ❡♠ ❈✰✰ ❞❡♥tr♦
❞♦ ♣ró♣r✐♦ s✐st❡♠❛✱ ♣♦ré♠✱ ♥❛ ❡t❛♣❛ ❞❡ ❧❡✐t✉r❛ ❞♦s ❛rq✉✐✈♦s ❞❡ ♠♦❞❡❧♦✳ ❚♦❞❛s ❛s ✐♠♣❧❡✲
♠❡♥t❛çõ❡s ♥❡st❡ tr❛❜❛❧❤♦ sã♦ ✐♥❞❡♣❡♥❞❡♥t❡s ❞♦ s✐st❡♠❛ ♦♣❡r❛❝✐♦♥❛❧✳

✹✳✷ ❈♦♥❥✉♥t♦ ❞❡ ❚❡st❡s

◆❡st❛ s❡çã♦✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ♠♦❞❡❧♦s ✉t✐❧✐③❛❞♦s ❝♦♠♦ t❡st❡s ❞❛s té❝♥✐❝❛s ❞❡s❝r✐✲
t❛s ♥♦ ❝❛♣ít✉❧♦ ✸✳ ❖ ❝♦♥❥✉♥t♦ ❞❡ t❡st❡s ❢♦✐ ❞❡✜♥✐❞♦ ♣❛r❛ q✉❡ ❝❛❞❛ ♠♦❞❡❧♦ r❡♣r❡s❡♥t❡
✉♠❛ ♣❧❛♥t❛ ❝♦♠ ❝❛r❛❝t❡ríst✐❝❛s ❡s♣❡❝í✜❝❛s ❝♦♠ r❡❧❛çã♦ à ❡str✉t✉r❛ ❞❡ r❛♠✐✜❝❛çã♦✱ ✈♦✲
❧✉♠❡ ❡ ♠♦❞♦ ❞❡ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❢♦❧❤❛s ❡ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s✳ ❖ ❝♦♥❥✉♥t♦ ❝♦♥s✐st❡
❡♠ ❝✐♥❝♦ ♣❧❛♥t❛s ❞✐❢❡r❡♥t❡s✿ ▲②❝❤♥✐s ❝♦r♦♥❛r✐❛ ✭♠♦❧❡✐r♦✲r♦s❛✮✱ ❙②r✐♥❣❛ ✈✉❧❣❛r✐s ✏❈♦♥❣♦✑

✭❧✐❧ás✲❝♦♠✉♠✮✱ ❆❝❡r ♣❛❧♠❛t✉♠ ✭❜♦r❞♦✲❥❛♣♦♥ês✮✱ P✐❝❡❛ ❣❧❛✉❝❛ ✭♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✮ ❡ ✉♠❛
ár✈♦r❡✲❜❛s❡✳

❆❧é♠ ❞❛s ❞❡s❝r✐çõ❡s ❞❡ ❝❛❞❛ ♠♦❞❡❧♦✱ s❡rá ❛♣r❡s❡♥t❛❞❛ ✉♠❛ ✐♠❛❣❡♠ ❞❛ ♣❧❛♥t❛ ❡♠ s❡✉
♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ♠❛✐s ❛❧t♦✱ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ✉t✐❧✐③❛❞♦❛s ♥❛ r❡♣r❡s❡♥t❛çã♦ ❞❡
❝❛❞❛ ❣r✉♣♦ ❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❛ r❡♥❞❡r✐③❛çã♦ ❞♦ ♠♦❞❡❧♦ ❝♦♠♣❧❡t♦ ♥❡st❡ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡✳

✹✳✷✳✶ ▼♦❧❡✐r♦✲❘♦s❛

❖ ♠♦❞❡❧♦ ♠♦❧❡✐r♦✲r♦s❛✱ ❣❡r❛❞♦ ♣❡❧♦ ▲✲❙t✉❞✐♦✱ ❛♣r❡s❡♥t❛ ✉♠❛ q✉❛♥t✐❞❛❞❡ ♠é❞✐❛ ❞❡
❢♦❧❤❛s✱ ✢♦r❡s ❡ r❛♠♦s ❜❛st❛♥t❡ ✈✐sí✈❡✐s✳ ❙✉❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠♣❧❡t❛ ✉t✐❧✐③❛ ✉♠ ❣r❛♥❞❡
♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s✱ s❡♥❞♦ ✷✸✼✹✹ ♣❛r❛ ♦s r❛♠♦s ❡ ✺✼✷✷✵ ♣❛r❛ ❛s ❢♦❧❤❛s ❡ ✢♦r❡s✳

❆ ❝♦❧♦r❛çã♦ ❞♦ ♠♦❞❡❧♦ é ❢❡✐t❛ ❛♣❡♥❛s ❝♦♠ ♠❛t❡r✐❛✐s ❡ ♥ã♦ ✉t✐❧✐③❛ t❡①t✉r❛s✳ ❆ r❡♣r❡✲
s❡♥t❛çã♦ ❞❡ ❢♦❧❤❛s ❡ ✢♦r❡s é r❡❛❧✐③❛❞❛ ❝♦♠ ♠♦❞❡❧♦s ❝♦♠♣❧❡①♦s ❡ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡
tr✐â♥❣✉❧♦s✱ s❡♥❞♦ ❡st❡s ór❣ã♦s ♦s q✉❡ ❞❡♠❛♥❞❛♠ ♠❛✐s ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ♣❡❧❛ q✉❛♥✲
t✐❞❛❞❡ ❞❡ ♣❡q✉❡♥♦s tr✐â♥❣✉❧♦s✳ ❙✉❛ r❡♥❞❡r✐③❛çã♦ é r❡❛❧✐③❛❞❛ ❡♠ ✸ ❞r❛✇ ❝❛❧❧s✱ ♣♦✐s ✉t✐❧✐③❛
♠❛t❡r✐❛✐s ❞✐❢❡r❡♥t❡s ♣❛r❛ ♦s r❛♠♦s✱ ❢♦❧❤❛s ❡ ✢♦r❡s✳ ◆♦ ❡q✉✐♣❛♠❡♥t♦ ✉t✐❧✐③❛❞♦ ♣❛r❛ t❡st❡s✱ ❛
r❡♥❞❡r✐③❛çã♦ ❧❡✈♦✉ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✸✳✶♠s✳ ❖ r❡s✉❧t❛❞♦ ❞❛ r❡♥❞❡r✐③❛çã♦ ❝♦♠♣❧❡t❛ ♣♦❞❡
s❡r ✈✐st♦ ♥❛ ❋✐❣✉r❛ ✹✳✶✳

✹✳✷✳✷ ▲✐❧ás✲❈♦♠✉♠

❖ ♠♦❞❡❧♦ ❧✐❧ás✲❝♦♠✉♠✱ ❣❡r❛❞♦ ♣❡❧♦ ▲✲❙t✉❞✐♦✱ ❛♣r❡s❡♥t❛ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡
✢♦r❡s ❡ r❛♠♦s ♣♦✉❝♦ ✈✐sí✈❡✐s✱ ❝♦♠ ❛ ❡①❝❡çã♦ ❞♦ ✐♥í❝✐♦ ❞♦ r❛♠♦ ♣r✐♥❝✐♣❛❧✳ ❙✉❛ r❡♣r❡s❡♥t❛çã♦
❝♦♠♣❧❡t❛ ✉t✐❧✐③❛ ✉♠ ♥ú♠❡r♦ r❡❧❛t✐✈❛♠❡♥t❡ ❜❛✐①♦ ❞❡ tr✐â♥❣✉❧♦s ♣❛r❛ ♦s r❛♠♦s ✭✾✺✷✵✮ ❡ ✉♠
♥ú♠❡r♦ ❣r❛♥❞❡ ❞❡ tr✐â♥❣✉❧♦s ♥❛s ✢♦r❡s ✭✺✵✻✹✵✮✳



✹✳✷✳ ❈♦♥❥✉♥t♦ ❞❡ ❚❡st❡s ✸✷

❋✐❣✉r❛ ✹✳✶✿ P❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛✳

❊st❡ ♠♦❞❡❧♦ ♥ã♦ ✉t✐❧✐③❛ t❡①t✉r❛s ❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❛s ✢♦r❡s é ❢❡✐t❛ ❝♦♠ ♠♦❞❡❧♦s
❝♦♠♣❧❡①♦s ❡ ♠✉✐t♦s tr✐â♥❣✉❧♦s✱ s❡♥❞♦ r❡s♣♦♥sá✈❡✐s ♣❡❧❛ ♠❛✐♦r ❝❛r❣❛ ❞❡ ♣r♦❝❡ss❛♠❡♥t♦
❣rá✜❝♦✳ ❙✉❛ r❡♥❞❡r✐③❛çã♦ é r❡❛❧✐③❛❞❛ ❡♠ ✷ ❞r❛✇ ❝❛❧❧s ♣♦r ✉t✐❧✐③❛r ♠❛t❡r✐❛✐s ❞✐❢❡r❡♥t❡s
♣❛r❛ ♦s r❛♠♦s ❡ ✢♦r❡s✱ ❡✱ ♥❛ ♠áq✉✐♥❛ ❞❡ t❡st❡s ✉t✐❧✐③❛❞❛✱ ❧❡✈♦✉ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✷✳✹✼♠s✳
❖ r❡s✉❧t❛❞♦ ❞❛ r❡♥❞❡r✐③❛çã♦ ❝♦♠♣❧❡t❛ ♣♦❞❡ s❡r ✈✐st♦ ♥❛ ❋✐❣✉r❛ ✹✳✷✳

❋✐❣✉r❛ ✹✳✷✿ P❧❛♥t❛ ❧✐❧ás✲❝♦♠✉♠✳

✹✳✷✳✸ ❇♦r❞♦✲❏❛♣♦♥ês

❖ ♠♦❞❡❧♦ ❜♦r❞♦✲❥❛♣ô♥❡s✱ ❣❡r❛❞♦ ♣❡❧♦ ❳❢r♦❣✱ ❛♣r❡s❡♥t❛ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡
❢♦❧❤❛s ❡ r❛♠♦s ♣❛r❝✐❛❧♠❡♥t❡ ❡♥❝♦❜❡rt♦s✱ ❝♦♠ ❛♣❡♥❛s ♦s r❛♠♦s ♣r✐♥❝✐♣❛✐s ❜❡♠ ✈✐sí✈❡✐s✳



✹✳✷✳ ❈♦♥❥✉♥t♦ ❞❡ ❚❡st❡s ✸✸

❙✉❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠♣❧❡t❛ ✉t✐❧✐③❛ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ♣❛r❛ ♦s r❛♠♦s ✭✺✵✺✷✽
tr✐â♥❣✉❧♦s t❡①t✉r✐③❛❞♦s✮ ❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❛s ❢♦❧❤❛s é r❡❛❧✐③❛❞❛ ❝♦♠ ❜✐❧❧❜♦❛r❞s ✉t✐❧✐③❛♥❞♦
❛♣❡♥❛s ✼✸✷✹ tr✐â♥❣✉❧♦s t❡①t✉r✐③❛❞♦s✱ ❞❡♣❡♥❞❡♥❞♦ ❜❛st❛♥t❡ ❞❛ t❡①t✉r❛ ❞❛s ❢♦❧❤❛s ♣❛r❛ ♦
❛s♣❡❝t♦ ✜♥❛❧ ❞❛ ♣❧❛♥t❛ ❡ ❝♦♠ ❛ ♠❛✐♦r ❝❛r❣❛ ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ s❡ ❝♦♥❝❡♥tr❛♥❞♦ ♥❛
❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ✉s❛❞❛ ♥♦s r❛♠♦s✳

❆ r❡♥❞❡r✐③❛çã♦ é r❡❛❧✐③❛❞❛ ❡♠ ✷ ❞r❛✇ ❝❛❧❧s✱ ♣♦✐s ✉t✐❧✐③❛ ♠❛t❡r✐❛✐s ❞✐❢❡r❡♥t❡s ♣❛r❛ ♦s
r❛♠♦s ❡ ❢♦❧❤❛s✳ ❆ r❡♥❞❡r✐③❛çã♦ ❧❡✈♦✉ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✳✽✻♠s ❡ ♦ r❡s✉❧t❛❞♦ ♣♦❞❡ s❡r
✈✐st♦ ♥❛ ❋✐❣✉r❛ ✹✳✸✳

❋✐❣✉r❛ ✹✳✸✿ P❧❛♥t❛ ❜♦r❞♦✲❥❛♣♦♥ês✳

✹✳✷✳✹ P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á

❖ ♠♦❞❡❧♦ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✱ ❣❡r❛❞♦ ♣❡❧♦ ❳❢r♦❣✱ ❛♣r❡s❡♥t❛ ✉♠❛ q✉❛♥t✐❞❛❞❡ ❡ ✉♠❛
❞❡♥s✐❞❛❞❡ ♠✉✐t♦ ❣r❛♥❞❡ ❞❡ ❢♦❧❤❛s✱ ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ❛♣❡♥❛s ♦ tr♦♥❝♦ ♣r✐♥❝✐♣❛❧ s❡❥❛ ❜❡♠
✈✐sí✈❡❧✳ ❙✉❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠♣❧❡t❛ ✉t✐❧✐③❛ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ♣❛r❛ ♦s r❛♠♦s
✭✶✸✵✷✵✽ tr✐â♥❣✉❧♦s t❡①t✉r✐③❛❞♦s✮ ❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❛s ❢♦❧❤❛s é ❜❛s❡❛❞❛ ❡♠ ✐♠❛❣❡♥s✳
❉❡✈✐❞♦ ❛♦ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ❢♦❧❤❛s✱ ✉t✐❧✐③❛ ✾✹✷✸✵ tr✐â♥❣✉❧♦s t❡①t✉r✐③❛❞♦s✳

❖ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ ❞❡♣❡♥❞❡ ❞❡ss❛ ❣r❛♥❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ ❢♦❧❤❛s✱ ♣♦ré♠✱ ❛ ❝❛r❣❛ ❞❡
♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ é ❜❛st❛♥t❡ ❡q✉✐✈❛❧❡♥t❡ ❡♥tr❡ r❛♠♦s ❡ ❢♦❧❤❛s✱ ❝♦♠ ✉♠ ♣♦✉❝♦ ♠❛✐s ❞❡
❡①✐❣ê♥❝✐❛ ♣❡❧♦s r❛♠♦s ❞❡✈✐❞♦ ❛♦ ♠❛✐♦r ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s✳ ❆ r❡♥❞❡r✐③❛çã♦ é r❡❛❧✐③❛❞❛
❡♠ ✷ ❞r❛✇ ❝❛❧❧s✱ ♣♦✐s ✉t✐❧✐③❛ ♠❛t❡r✐❛✐s ❞✐❢❡r❡♥t❡s ♣❛r❛ ♦s r❛♠♦s ❡ ❢♦❧❤❛s✳ ❆ r❡♥❞❡r✐③❛çã♦
❧❡✈♦✉ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✽♠s ❡ ♦ r❡s✉❧t❛❞♦ ♣♦❞❡ s❡r ✈✐st♦ ♥❛ ❋✐❣✉r❛ ✹✳✹✳



✹✳✷✳ ❈♦♥❥✉♥t♦ ❞❡ ❚❡st❡s ✸✹

❋✐❣✉r❛ ✹✳✹✿ P❧❛♥t❛ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✳

✹✳✷✳✺ ➪r✈♦r❡✲❇❛s❡

❖ ♠♦❞❡❧♦ ár✈♦r❡✲❜❛s❡✱ ❣❡r❛❞♦ ♣❡❧♦ ❳❢r♦❣✱ é ✉t✐❧✐③❛❞❛ ❝♦♠♦ ❡①❡♠♣❧♦ ❞❡ ✉♠❛ ár✈♦r❡
❣❡♥ér✐❝❛ ❡ ❜ás✐❝❛ ♠♦❞❡❧❛❞❛ ♣❡❧❛ ❢❡rr❛♠❡♥t❛✳ ❖ ♠♦❞❡❧♦ ❛♣r❡s❡♥t❛ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡
❞❡ ♣❡q✉❡♥❛s ❢♦❧❤❛s✱ ♣♦ré♠✱ r❛♠♦s ❜❡♠ ✈✐sí✈❡✐s✳ ❙✉❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠♣❧❡t❛ ✉t✐❧✐③❛ ✉♠
❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s✱ r❡♣r❡s❡♥t❛♥❞♦ t❛♠❜é♠ ❛s ❢♦❧❤❛s ❝♦♠ ♠♦❞❡❧♦s ❣❡♦♠étr✐❝♦s✱
s❡♥❞♦ ✺✵✸✵✼ tr✐â♥❣✉❧♦s ♣❛r❛ ♦s r❛♠♦s ❡ ✼✵✼✷✷ ♣❛r❛ ❛s ❢♦❧❤❛s✳

❆ r❡♣r❡s❡♥t❛çã♦ ❞♦ ♠♦❞❡❧♦ ♥ã♦ ✉t✐❧✐③❛ t❡①t✉r❛✱ ❛♣❡♥❛s ❝♦r❡s ♥♦s ♠❛t❡r✐❛✐s✳ ❆ r❡♥❞❡✲
r✐③❛çã♦ é r❡❛❧✐③❛❞❛ ❡♠ ✸ ❞r❛✇ ❝❛❧❧s✱ ✉♠❛ ♣❛r❛ ❝❛❞❛ ♠❛t❡r✐❛❧✱ s❡♥❞♦ ❞♦✐s ♠❛t❡r✐❛✐s ♣❛r❛
❢♦❧❤❛s ❡ ✉♠ ♣❛r❛ tr♦♥❝♦✳ ◆♦ ❡q✉✐♣❛♠❡♥t♦ ❞❡ t❡st❡s ✉t✐❧✐③❛❞♦✱ ❛ r❡♥❞❡r✐③❛çã♦ ❧❡✈♦✉ ❛♣r♦①✐✲
♠❛❞❛♠❡♥t❡ ✹✳✻✾♠s✳ ❖ r❡s✉❧t❛❞♦ ❞❛ r❡♥❞❡r✐③❛çã♦ ❝♦♠♣❧❡t❛ ♣♦❞❡ s❡r ✈✐st♦ ♥❛ ❋✐❣✉r❛ ✹✳✺✳

❋✐❣✉r❛ ✹✳✺✿ P❧❛♥t❛ ár✈♦r❡✲❜❛s❡✳
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✹✳✸ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ❘❛♠♦s

❆♥❛❧✐s❛♥❞♦ ♦ ❝♦♥❥✉♥t♦ ❞❡ t❡st❡s✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡
r❛♠♦s ♥❛s ♣❧❛♥t❛s✳ ▼❡s♠♦ ♦s ♠♦❞❡❧♦s ❡♠ q✉❡ ♦ ❛s♣❡❝t♦ ✜♥❛❧ ❞❡♣❡♥❞❡ q✉❛s❡ q✉❡ ❡①❝❧✉✲
s✐✈❛♠❡♥t❡ ❞❛s ❢♦❧❤❛s ❡ ✢♦r❡s✱ q✉❡ ❡♥❝♦❜r❡♠ ♦s r❛♠♦s✱ ♥♦t❛✲s❡ ❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡
tr✐â♥❣✉❧♦s ✉s❛❞❛ ♥❛ r❡♣r❡s❡♥t❛çã♦ ❞♦s r❛♠♦s ❡ s✉❛ ❣r❛♥❞❡ ♣❛rt✐❝✐♣❛çã♦ ♥♦ ♣r♦❝❡ss❛♠❡♥t♦
❣rá✜❝♦ ❡①✐❣✐❞♦ ♣❡❧♦ ♠♦❞❡❧♦ ✜♥❛❧✳

✹✳✸✳✶ ❙✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧

❆ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❞♦s ♠♦❞❡❧♦s ❛t✉❛ ♥❛ ❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛ r❡♠♦✈❡♥❞♦ ♦s r❛✲
♠♦s ❞❡ ♠❡♥♦r ✐♠♣♦rtâ♥❝✐❛ ♣❛r❛ s❡✉ ❛s♣❡❝t♦ ❣❡r❛❧✳ ❊st❛ ❛❜♦r❞❛❣❡♠ ❣❡r❛ ♠♦❞❡❧♦s ❝♦♠
♠❡♥♦s tr✐â♥❣✉❧♦s q✉❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡✱ ❡①✐❣✐rã♦ ♠❡♥♦s ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦✳ ◆♦ ❡♥✲
t❛♥t♦✱ ❛ r❡♠♦çã♦ ❞❡ r❛♠♦s ♣♦❞❡ s❡r ♣❡r❝❡♣tí✈❡❧ s❡ r❡❛❧✐③❛❞❛ ♠✉✐t♦ ♣ró①✐♠❛ ❛♦ ♦❜s❡r✈❛❞♦r✱
❝♦♠♣r♦♠❡t❡♥❞♦ ❛ ✐♠❡rsã♦ ❞❛ ❝❡♥❛ ❡ ❛❢❡t❛♥❞♦ ♦ r❡❛❧✐s♠♦✳

◆♦s ♠♦❞❡❧♦s ❝r✐❛❞♦s ♣❡❧♦ ▲✲❙t✉❞✐♦ ❬✸✵❪✱ ❡st❛ s✐♠♣❧✐✜❝❛çã♦ é r❡❛❧✐③❛❞❛ ❞✐r❡t❛♠❡♥t❡ ♥❛
❝❛❞❡✐❛ ❞❡ ❝❛r❛❝t❡r❡s q✉❡ ❞❡s❝r❡✈❡ ♦ r❡s✉❧t❛❞♦ ❞❛ s✐♠✉❧❛çã♦ ❝♦♠ ▲✲❙②st❡♠✱ ❛♣❧✐❝❛♥❞♦✲s❡ ❛
té❝♥✐❝❛ ❞❡ ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡❞✉r❛❧ ❞❡s❝r✐t❛ ♥♦ ❝❛♣ít✉❧♦ ✸✳ ❏á ♥♦s ♠♦❞❡❧♦s ❝r✐❛❞♦s ❝♦♠
♦ ❳❢r♦❣ ❬✹✶❪✱ ❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❢♦✐ r❡❛❧✐③❛❞❛ ❞❡ ❢♦r♠❛ ♠❛♥✉❛❧✱ ✉t✐❧✐③❛♥❞♦ ♦ ♣❛❝♦t❡
❞❡ ♠♦❞❡❧❛❣❡♠ ❇❧❡♥❞❡r ❬✸❪✳

❆ ❛✈❛❧✐❛çã♦ ❞❛ ✐♠♣♦rtâ♥❝✐❛ ❞♦s r❛♠♦s ❛ s❡r❡♠ r❡♠♦✈✐❞♦s ❢♦✐ r❡❛❧✐③❛❞❛ ❞❡ ♠❛♥❡✐r❛
✈✐s✉❛❧ ❞✉r❛♥t❡ ❡st❡ ♣r♦❝❡ss♦ ❡ ♦ ❝r✐tér✐♦ ✉t✐❧✐③❛❞♦ ❢♦✐ ❛ ✈✐s✐❜✐❧✐❞❛❞❡ ❞♦ r❛♠♦ ❡ s❡✉ ♥í✈❡❧ ♥❛
❤✐❡r❛rq✉✐❛ ❞❡ r❛♠♦s ❞❛ ♣❧❛♥t❛✳

▼♦❧❡✐r♦✲❘♦s❛

❆ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❞❡st❡ ♠♦❞❡❧♦ ❢♦✐ r❡❛❧✐③❛❞❛ ♣❡❧❛ té❝♥✐❝❛ ❞❡ ♠✉❧t✐rr❡s♦❧✉çã♦
♣r♦❝❡❞✉r❛❧ ❛♣❧✐❝❛❞❛ ❛ s✉❛ ❝❛❞❡✐❛ ❞❡ ❝❛r❛❝t❡r❡s ❣❡r❛❞❛ ♣❡❧❛ s✐♠✉❧❛çã♦✳

❆ ❡①❡❝✉çã♦ ❞❛ ❢❡rr❛♠❡♥t❛ ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❡♠ s✉❛ ❝❛❞❡✐❛ ❣❡r♦✉ ♥♦✈❛s ❝❛❞❡✐❛s ♣❛r❛
✶✾✺ ❞✐❢❡r❡♥t❡s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡✱ s❡♣❛r❛♥❞♦ t♦❞❛s ❛s r❛♠✐✜❝❛çõ❡s ❞❛ ♣❧❛♥t❛✳ ❖ ♠❛✐♦r ♥í✈❡❧
❞❡ ❞❡t❛❧❤❡ ❢♦✐ ❡s❝♦❧❤✐❞♦ ❝♦♠♦ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠♣❧❡t❛✱ ❡✱ ❛❧é♠ ❞❡st❡✱ ♦✉tr♦s ✸ ♥í✈❡✐s ❞❡
❞❡t❛❧❤❡ ❢♦r❛♠ ❡s❝♦❧❤✐❞♦s ❞❡ ❢♦r♠❛ ❞✐str✐❜✉í❞❛ ❡♥tr❡ ❡st❡s ✶✾✺✱ ❛ s❛❜❡r✿ ♥í✈❡✐s ✺✵✱ ✶✵✵ ❡
✶✺✵✳

❆s ❝❛❞❡✐❛s ❢♦r❛♠ ❡♥tã♦ ❝❛rr❡❣❛❞❛s ♥♦✈❛♠❡♥t❡ ♥♦ ▲✲❙t✉❞✐♦ ❡ ♦s ♠♦❞❡❧♦s r❡s✉❧t❛♥t❡s
❢♦r❛♠ ❡①♣♦rt❛❞♦s ♥♦ ❢♦r♠❛t♦ ❖❇❏ ❬✷✻❪✳ ❊s❝♦❧❤❡✉✲s❡ ❡ss❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡
♣♦r r❡♣r❡s❡♥t❛r❡♠ ✈✐s✉❛❧♠❡♥t❡ ❞❡ ❢♦r♠❛ ❛❞❡q✉❛❞❛ ❛ ❡str✉t✉r❛ ❞❛ ♣❧❛♥t❛✱ t❛❧ q✉❡ ❛s s✐♠✲
♣❧✐✜❝❛çõ❡s ♣♦ss❛♠ ♣❛ss❛r ❞❡s♣❡r❝❡❜✐❞❛s ❝♦♠ ❛ ❞✐stâ♥❝✐❛ ❡✱ ❛✐♥❞❛ ❛ss✐♠✱ ♦❜t❡r ❣❛♥❤♦s ❞❡
❞❡s❡♠♣❡♥❤♦✳



✹✳✸✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ❘❛♠♦s ✸✻

◆❛ ❋✐❣✉r❛ ✹✳✻ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❝♦♠ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s
✉s❛❞❛ ❡ ♦ t❡♠♣♦ ❞❡ r❡♥❞❡r✐③❛çã♦ ♥♦ ❡q✉✐♣❛♠❡♥t♦ ❞❡ t❡st❡s ❛♣❡♥❛s ♣❛r❛ ♦s r❛♠♦s✳ ❆♦ ❧❛❞♦
❞❡ ❝❛❞❛ ♥í✈❡❧✱ é ♠♦str❛❞❛ ❛ ♣❧❛♥t❛ ❝♦♠♣❧❡t❛ ❝♦♠ ♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❞♦s r❛♠♦s ❥✉♥t❛♠❡♥t❡
❝♦♠ ♦s ♥ós t❡r♠✐♥❛✐s ❝♦♠♣❧❡t♦s✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✷✸✼✹✹✱ ❚❡♠♣♦ ≈ ✶✳✶✸♠s ✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✷✵✽✸✷✱ ❚❡♠♣♦ ≈ ✶♠s

✭❝✮ ❚r✐â♥❣✉❧♦s ❂ ✶✼✻✹✽✱ ❚❡♠♣♦ ≈ ✵✳✽✽♠s ✭❞✮ ❚r✐â♥❣✉❧♦s ❂ ✶✸✽✼✷✱ ❚❡♠♣♦ ≈ ✵✳✻✽♠s

❋✐❣✉r❛ ✹✳✻✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛✳

▲✐❧ás✲❈♦♠✉♠

❆ss✐♠ ❝♦♠♦ ♦ ♠♦❞❡❧♦ ❛♥t❡r✐♦r✱ ❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❢♦✐ r❡❛❧✐③❛❞❛ ❝♦♠ ❛ té❝♥✐❝❛
❞❡ ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡❞✉r❛❧✳

❆ ❡①❡❝✉çã♦ ❞❛ ❢❡rr❛♠❡♥t❛ ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❣❡r♦✉ ✸✸✾ ♥♦✈❛s ❝❛❞❡✐❛s r❡♣r❡s❡♥t❛♥❞♦
❞✐❢❡r❡♥t❡s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡✳ ◆♦✈❛♠❡♥t❡✱ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠♣❧❡t❛ ❢♦✐ ✉t✐❧✐③❛❞❛ ❝♦♠♦ ♦
♠❛✐♦r ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡✳ ❉❡st❛ ✈❡③✱ ♣♦ré♠✱ ♦✉tr♦s ♥í✈❡✐s ❡s❝♦❧❤✐❞♦s ❞❡ ❢♦r♠❛ ❞✐str✐❜✉í❞❛
♥ã♦ ❛♣r❡s❡♥t❛r❛♠ s✐♠♣❧✐✜❝❛çõ❡s s✐❣♥✐✜❝❛t✐✈❛s ❞❡✈✐❞♦ ❛♦ ❛s♣❡❝t♦ ❞♦ ♠♦❞❡❧♦✱ q✉❡ é ❞✐t❛❞♦
♠❛❥♦r✐t❛r✐❛♠❡♥t❡ ♣❡❧♦s r❛♠♦s ♣r✐♥❝✐♣❛✐s✳ ❆ss✐♠✱ ❢♦r❛♠ ❡s❝♦❧❤✐❞♦s ✈✐s✉❛❧♠❡♥t❡ ♦✉tr♦s ❞♦✐s
♥í✈❡✐s✱ ✶✶✷ ❡ ✶✱ q✉❡ ❛♣r❡s❡♥t❛r❛♠ s✐♠♣❧✐✜❝❛çõ❡s ❝♦♥s✐❞❡rá✈❡✐s ❡ ♠❛♥t✐✈❡r❛♠ ♦ ❛s♣❡❝t♦
♣r✐♥❝✐♣❛❧✳

❆♥❛❧✐s❛♥❞♦ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❣❡r❛❞♦s ♣❛r❛ ❡st❡ ♠♦❞❡❧♦✱ t♦r♥❛✲s❡ ❝❧❛r❛ ❛ ✐♠♣♦rtâ♥❝✐❛
❞❡ ✉t✐❧✐③❛r ✉♠❛ ♠étr✐❝❛ ♠❛✐s ❛❞❡q✉❛❞❛ ♣❛r❛ ♦s ♣❡s♦s ❝❛❧❝✉❧❛❞♦s ♥❛ ♠✉❧t✐rr❡s♦❧✉çã♦ ♣r♦❝❡✲
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❞✉r❛❧✱ ❥á q✉❡ ❛ ✉t✐❧✐③❛çã♦ ❞♦ t❛♠❛♥❤♦ ❞❛ ❝❛❞❡✐❛✱ ❝♦♠♦ ♥♦ ♠♦❞❡❧♦ ❞❛ ♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛✱
♥ã♦ ♣r♦❞✉③✐✉ r❡s✉❧t❛❞♦s tã♦ ❜♦♥s✳ ❯♠❛ ♠étr✐❝❛ ❞✐❢❡r❡♥t❡ q✉❡ ❡①❝❧✉íss❡ ♣r✐♠❡✐r❛♠❡♥t❡
t♦❞♦s ♦s ♣❡q✉❡♥♦s r❛♠♦s ✜♥❛✐s ♣r♦❞✉③✐r✐❛ ♠❡❧❤♦r❡s r❡s✉❧t❛❞♦s✳ ❆✐♥❞❛ ❛ss✐♠✱ ❛ ❣r❛♥❞❡
q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡q✉❡♥❛s ✢♦r❡s ♥❡st❡ ♠♦❞❡❧♦ ❢❛③ ❝♦♠ q✉❡ ❛ ♣♦❞❛ ♣❛ss❡ q✉❛s❡ ❞❡s♣❡r❝❡✲
❜✐❞❛✳ ▼❡s♠♦ ❛ ✉♠❛ ♣❡q✉❡♥❛ ❞✐stâ♥❝✐❛ é ♣♦ssí✈❡❧ ✉t✐❧✐③❛r ♦ s❡❣✉♥❞♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❡
❛ ✉♠❛ ❞✐stâ♥❝✐❛ ♠é❞✐❛ ❥á é ♣♦ssí✈❡❧ ✉t✐❧✐③❛r ♦ ú❧t✐♠♦ ♥í✈❡❧ s❡♠ q✉❡ s❡ ♣❡r❝❡❜❛ ❛s ♣♦❞❛s
r❡❛❧✐③❛❞❛s✳

◆❛ ❋✐❣✉r❛ ✹✳✼ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❝♦♠ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s
✉s❛❞❛ ❡ ♦ t❡♠♣♦ ❞❡ r❡♥❞❡r✐③❛çã♦ ❛♣❡♥❛s ♣❛r❛ ♦s r❛♠♦s✳ ❆♦ ❧❛❞♦ ❞❡ ❝❛❞❛ ♥í✈❡❧ é ♠♦str❛❞❛
❛ ♣❧❛♥t❛ ❝♦♠♣❧❡t❛ ❝♦♠ ♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❞♦s r❛♠♦s ❥✉♥t❛♠❡♥t❡ ❝♦♠ ♦s ♥ós t❡r♠✐♥❛✐s
❝♦♠♣❧❡t♦s✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✾✺✷✵✱ ❚❡♠♣♦ ≈ ✵✳✷✻♠s ✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✸✻✻✹✱ ❚❡♠♣♦ ≈ ✵✳✶✽♠s

✭❝✮ ❚r✐â♥❣✉❧♦s ❂ ✺✹✹✱ ❚❡♠♣♦ ≈ ✵✳✶✹♠s

❋✐❣✉r❛ ✹✳✼✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛ ❧✐❧ás✲❝♦♠✉♠✳

➪r✈♦r❡✲❇❛s❡

❆ ❡s❝♦❧❤❛ ❞♦s ♥í✈❡✐s ❢♦✐ r❡❛❧✐③❛❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❤✐❡r❛rq✉✐❛ ❞♦s r❛♠♦s ❞❛ ♣❧❛♥t❛✳
Pr✐♠❡✐r❛♠❡♥t❡✱ ❢♦r❛♠ r❡♠♦✈✐❞♦s ♦s r❛♠♦s ♠❛✐s t❡r♠✐♥❛✐s ❡ ♠❛♥t✐❞♦s ❛♣❡♥❛s ♦s r❛♠♦s ❞❡
s❡❣✉♥❞❛ ❣❡r❛çã♦ ♦✉ ♠❡♥♦s ❡♠ r❡❧❛çã♦ ❛♦ tr♦♥❝♦✳ ◆♦ ♥í✈❡❧ s❡❣✉✐♥t❡✱ ❛♣❡♥❛s ♦s r❛♠♦s ❞❡
♣r✐♠❡✐r❛ ❣❡r❛çã♦ ❡ ♦ tr♦♥❝♦ ❢♦r❛♠ ♠❛♥t✐❞♦s✳



✹✳✸✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ❘❛♠♦s ✸✽

P♦r ❛♣r❡s❡♥t❛r ✉♠❛ ❜♦❛ ✈✐s✐❜✐❧✐❞❛❞❡ ❞♦ tr♦♥❝♦ ❡ ❞♦s s❡✉s ♣r✐♥❝✐♣❛✐s r❛♠♦s✱ ♦s ♥í✈❡✐s ❞❡
❞❡t❛❧❤❡ ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞♦s ❝♦♠ ✉♠❛ ❞✐stâ♥❝✐❛ ♠é❞✐❛ s❡♠ ♣❡r❞❛s ✈✐s✉❛✐s s✐❣♥✐✜❝❛t✐✈❛s✱
♣♦ré♠✱ ❝♦♠ ❜♦♥s ❣❛♥❤♦s ❞❡ ❞❡s❡♠♣❡♥❤♦✳

◆❛ ❋✐❣✉r❛ ✹✳✽ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❝♦♠ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s
✉s❛❞❛ ❡ ♦ t❡♠♣♦ ❞❡ r❡♥❞❡r✐③❛çã♦ ❛♣❡♥❛s ♣❛r❛ ♦s r❛♠♦s✳ ❆♦ ❧❛❞♦ ❞❡ ❝❛❞❛ ♥í✈❡❧ é ♠♦str❛❞❛
❛ ♣❧❛♥t❛ ❝♦♠♣❧❡t❛ ❝♦♠ ♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❞♦s r❛♠♦s ❥✉♥t❛♠❡♥t❡ ❝♦♠ ♦s ♥ós t❡r♠✐♥❛✐s
❝♦♠♣❧❡t♦s✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✺✵✸✵✼✱ ❚❡♠♣♦ ≈ ✶✳✶✻♠s ✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✷✾✽✹✱ ❚❡♠♣♦ ≈ ✵✳✷♠s

✭❝✮ ❚r✐â♥❣✉❧♦s ❂ ✶✶✺✻✱ ❚❡♠♣♦≈ ✵✳✶✻♠s

❋✐❣✉r❛ ✹✳✽✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛ ár✈♦r❡✲❜❛s❡✳

❇♦r❞♦✲❏❛♣♦♥ês

❊st❡ ♠♦❞❡❧♦ t❡✈❡ s✉❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ r❡❛❧✐③❛❞❛ ❞❡ ❢♦r♠❛ ♠❛♥✉❛❧ ❝♦♠ ♦ ♣❛❝♦t❡
❞❡ ♠♦❞❡❧❛❣❡♠ ❇❧❡♥❞❡r✳ ❆ss✐♠ ❝♦♠♦ ♥♦ ♠♦❞❡❧♦ ár✈♦r❡✲❜❛s❡✱ ❛ ❡s❝♦❧❤❛ ❞♦s ♥í✈❡✐s ❢♦✐
r❡❛❧✐③❛❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❤✐❡r❛rq✉✐❛ ❞♦s r❛♠♦s ❞❛ ♣❧❛♥t❛✳ ❊st❡ ♠♦❞❡❧♦ ❛♣r❡s❡♥t❛ ✈ár✐♦s
r❛♠♦s t❡r♠✐♥❛✐s ❞❡ ❞✐❢❡r❡♥t❡s ❣❡r❛çõ❡s ❡✱ ♥❛ ♣r✐♠❡✐r❛ s✐♠♣❧✐✜❝❛çã♦✱ ❢♦r❛♠ ♠❛♥t✐❞♦s ❛♣❡♥❛s
♦s r❛♠♦s ❞❡ s❡❣✉♥❞❛ ❣❡r❛çã♦ ♦✉ ♠❡♥♦s ❡♠ r❡❧❛çã♦ ❛♦ tr♦♥❝♦✳ ◆♦ ♥í✈❡❧ s❡❣✉✐♥t❡✱ ❛♣❡♥❛s
♦s r❛♠♦s ❞❡ ♣r✐♠❡✐r❛ ❣❡r❛çã♦ ❡ ♦ tr♦♥❝♦ ❢♦r❛♠ ♠❛♥t✐❞♦s ❡✱ ♥♦ ♣ró①✐♠♦✱ ❛♣❡♥❛s ♦ tr♦♥❝♦✳

❊st❛ ♣❧❛♥t❛ ❛♣r❡s❡♥t❛ ✉♠❛ ❣r❛♥❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ ❢♦❧❤❛s✱ ♦❝✉❧t❛♥❞♦ ❛ ♠❛✐♦r ♣❛rt❡ ❞♦s
r❛♠♦s✳ P♦r ❡st❛ r❛③ã♦✱ ❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❛♣r❡s❡♥t❛ r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ❜❛st❛♥t❡
s❛t✐s❢❛tór✐♦s ♠❡s♠♦ ♣❛r❛ ♣❡q✉❡♥❛s ❞✐stâ♥❝✐❛s ❡ ❛té ♠❡s♠♦ ❝♦♠ s✐♠♣❧✐✜❝❛çõ❡s ♠❛✐s ✐♥t❡♥✲
s✐✈❛s ❝♦♠♦ ❛ ✉t✐❧✐③❛çã♦ ❛♣❡♥❛s ❞♦ tr♦♥❝♦ ♥♦ ú❧t✐♠♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡✳ ❆❧✐❛❞♦ ❛♦ ❜♦♠ ❣❛♥❤♦



✹✳✸✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ❘❛♠♦s ✸✾

❞❡ ❞❡s❡♠♣❡♥❤♦ ❞❡✈✐❞♦ à ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ✉t✐❧✐③❛❞♦s ♥♦s r❛♠♦s ❛❣♦r❛ r❡✲
♠♦✈✐❞♦s✱ ♦s r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ❢❛③❡♠ ❝♦♠ q✉❡ ❛ ✉t✐❧✐③❛çã♦ ❞❛ s✐♠♣❧✐✜❝❛çã♦ ♥❡st❡ ♠♦❞❡❧♦
s❡❥❛ ❜❛st❛♥t❡ ✈❛♥t❛❥♦s♦✳

◆❛ ❋✐❣✉r❛ ✹✳✾ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❝♦♠ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s
✉s❛❞❛ ❡ ♦ t❡♠♣♦ ❞❡ r❡♥❞❡r✐③❛çã♦ ❛♣❡♥❛s ♣❛r❛ ♦s r❛♠♦s✳ ❆♦ ❧❛❞♦ ❞❡ ❝❛❞❛ ♥í✈❡❧ é ♠♦str❛❞❛
❛ ♣❧❛♥t❛ ❝♦♠♣❧❡t❛ ❝♦♠ ♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❞♦s r❛♠♦s ❥✉♥t❛♠❡♥t❡ ❝♦♠ ♦s ♥ós t❡r♠✐♥❛✐s
❝♦♠♣❧❡t♦s✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✺✵✺✷✽✱ ❚❡♠♣♦ ≈

✵✳✼✷♠s
✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✺✺✶✹✱ ❚❡♠♣♦ ≈ ✵✳✷✶♠s

✭❝✮ ❚r✐â♥❣✉❧♦s ❂ ✸✺✻✵✱ ❚❡♠♣♦ ≈ ✵✳✶✾♠s ✭❞✮ ❚r✐â♥❣✉❧♦s ❂ ✶✵✷✵✱ ❚❡♠♣♦ ≈ ✵✳✶✼♠s

❋✐❣✉r❛ ✹✳✾✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛ ❜♦r❞♦✲❥❛♣♦♥ês✳

P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á

❆ ❡s❝♦❧❤❛ ❞♦s ♥í✈❡✐s ❢♦✐ r❡❛❧✐③❛❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❤✐❡r❛rq✉✐❛ ❞♦s r❛♠♦s ❞❛ ♣❧❛♥t❛✳
P♦r ❛♣r❡s❡♥t❛r ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡q✉❡♥♦s r❛♠♦s t❡r♠✐♥❛✐s✱ ♦ ♣r✐♠❡✐r♦ ♥í✈❡❧ ❞❡
❞❡t❛❧❤❡✱ q✉❡ ♥ã♦ ✐♥❝❧✉✐ ❡ss❡s r❛♠♦s✱ ❛♣r❡s❡♥t❛ ✉♠❛ ❡♥♦r♠❡ r❡❞✉çã♦ ♣♦❧✐❣♦♥❛❧✱ ♦ ♣ró①✐♠♦
♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ♠❛♥té♠ ❛♣❡♥❛s ♦ tr♦♥❝♦✱ ❞✐❢❡r❡♥t❡♠❡♥t❡ ❞❛ s✐♠♣❧✐✜❝❛çã♦ r❡❛❧✐③❛❞❛ ♥♦
♠♦❞❡❧♦ ár✈♦r❡✲❜❛s❡✱ ❛q✉✐ ❡st❡ ♥í✈❡❧ é ✈✐á✈❡❧ ❞❡✈✐❞♦ à ❣r❛♥❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ ❢♦❧❤❛s ❡ ❛♦ ❢❛t♦
❞❡ q✉❡ ❡st❡ ♠♦❞❡❧♦ ♥ã♦ ❛♣r❡s❡♥t❛ ♠✉✐t♦s ♥í✈❡✐s ❤✐❡rárq✉✐❝♦s ❞❡ r❛♠♦s✳

❈♦♠ ❛ ❣r❛♥❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ ❢♦❧❤❛s ❝✐t❛❞❛✱ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❞❡st❡ ♠♦❞❡❧♦ ♣♦❞❡♠ s❡r
✉t✐❧✐③❛❞♦s ❛té ♠❡s♠♦ ❝♦♠ ♣❡q✉❡♥❛s ❞✐stâ♥❝✐❛s ♣♦✐s ♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ s❡ ♠❛♥té♠



✹✳✸✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ❘❛♠♦s ✹✵

r❛③♦❛✈❡❧♠❡♥t❡ ✐♥❛❧t❡r❛❞♦ ❞❡✈✐❞♦ à ❢♦❧❤❛❣❡♠✳ ❊st❡ ✉s♦ ❞❛s s✐♠♣❧✐✜❝❛çõ❡s ♠❡s♠♦ ❝♦♠
✉♠❛ ❝❡rt❛ ♣r♦①✐♠✐❞❛❞❡ ♣♦❞❡ s❡r ♠❡❧❤♦r ❥✉st✐✜❝❛❞♦ ♦❜s❡r✈❛♥❞♦✲s❡ ♦ ❡♥♦r♠❡ ❣❛♥❤♦ ❞❡
❞❡s❡♠♣❡♥❤♦ ❞❡✈✐❞♦ à ❣r❛♥❞❡ r❡❞✉çã♦ ❞❡ ♣♦❧í❣♦♥♦s ♥♦s ♠♦❞❡❧♦s s✐♠♣❧✐✜❝❛❞♦s✳

◆❛ ❋✐❣✉r❛ ✹✳✶✵ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ❝♦♠ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s
✉s❛❞❛ ❡ ♦ t❡♠♣♦ ❞❡ r❡♥❞❡r✐③❛çã♦ ♥❛ ♠❛q✉✐♥❛ ❞❡ t❡st❡s ❛♣❡♥❛s ♣❛r❛ ♦s r❛♠♦s✱ ❛♦ ❧❛❞♦ ❞❡
❝❛❞❛ ♥í✈❡❧ é ♠♦str❛❞❛ ❛ ♣❧❛♥t❛ ❝♦♠♣❧❡t❛ ❝♦♠ ♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❞♦s r❛♠♦s ❥✉♥t❛♠❡♥t❡
❝♦♠ ♦s ♥ós t❡r♠✐♥❛✐s ❝♦♠♣❧❡t♦s✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✷✸✼✹✹✱ ❚❡♠♣♦ ≈

✶✳✶✸♠s
✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✷✵✽✸✷✱ ❚❡♠♣♦ ≈

✶♠s

✭❝✮ ❚r✐â♥❣✉❧♦s ❂
✶✼✻✹✽✱ ❚❡♠♣♦ ≈

✵✳✽✽♠s

❋✐❣✉r❛ ✹✳✶✵✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✳

✹✳✸✳✷ ❙✉❜st✐t✉✐çã♦ ❞❡ r❛♠♦s ♣♦r ❧✐♥❤❛s

❆ s✉❜st✐t✉✐çã♦ ❞❡ r❛♠♦s ♣♦r ❧✐♥❤❛s é ♦✉tr❛ té❝♥✐❝❛ ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♠♦❞❡❧♦s ❛❞❡✲
q✉❛❞❛ ♣❛r❛ ❛❧❣✉♠❛s ❡str✉t✉r❛s ❞❡ ♣❧❛♥t❛s✳ ❊st❛ s✉❜st✐t✉✐çã♦ ♣r♦❞✉③ ❣❛♥❤♦s ❡❧❡✈❛❞♦s ❞❡
❞❡s❡♠♣❡♥❤♦✱ ❞❡✈✐❞♦ ♣r✐♥❝✐♣❛❧♠❡♥t❡ à r❡❞✉çã♦ ❞❡ ❣❡♦♠❡tr✐❛ ❡ ❛♦ ✉s♦ ❞❡ ✉♠❛ ♣r✐♠✐t✐✈❛
♠❛✐s ❧❡✈❡ ♣❛r❛ r❡♥❞❡r✐③❛çã♦✳

❆ ❣❡♦♠❡tr✐❛ ❞♦ ♠♦❞❡❧♦ é q✉❛s❡ t♦t❛❧♠❡♥t❡ ❡❧✐♠✐♥❛❞❛✱ t❛❧ q✉❡ ♠✐❧❤❛r❡s ❞❡ tr✐â♥❣✉❧♦s
♣❛ss❛♠ ❛ s❡r r❡♣r❡s❡♥t❛❞♦s ♣♦r ❛♣❡♥❛s ✉♠❛ ❧✐♥❤❛✳ ❚♦❞♦ ♦ ❝♦♥❥✉♥t♦ ❞❡ r❛♠♦s✱ ❝✉❥♦s t❡st❡s
❞❡♠❛♥❞❛r❛♠ ✐♥t❡♥s✐✈♦ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦✱ r❡❞✉③✲s❡ ❛ ❛❧❣✉♠❛s ❞❡③❡♥❛s ❞❡ ❧✐♥❤❛s✳ ❆❧é♠
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❞✐ss♦✱ ♦ ✉s♦ ❞❡ ❧✐♥❤❛s ♥♦ ❧✉❣❛r ❞❡ tr✐â♥❣✉❧♦s ♣r♦❞✉③ ✈❛♥t❛❣❡♥s ♣❛r❛ ❛ ♣❧❛❝❛ ❣rá✜❝❛✱ ♣♦✐s
♦❝✉♣❛♠ ♠❡♥♦s ♠❡♠ór✐❛ ❞❡ ✈í❞❡♦ ❡ sã♦ ♣r♦❝❡ss❛❞❛s ♠❛✐s r❛♣✐❞❛♠❡♥t❡ q✉❡ tr✐â♥❣✉❧♦s✳

❱✐s✉❛❧♠❡♥t❡✱ ❡♥tr❡t❛♥t♦✱ ❡st❛ té❝♥✐❝❛ ♣♦ss✉✐ ❞❡✜❝✐ê♥❝✐❛s✱ ♣♦✐s ♦ ❛s♣❡❝t♦ ✈✐s✉❛❧ ❞❛
♣❧❛♥t❛ é ❜❛st❛♥t❡ ❛❧t❡r❛❞♦✱ ❛❢❡t❛♥❞♦ ♦ r❡❛❧✐s♠♦✳ ❆s ❧✐♥❤❛s ♥ã♦ ♣♦ss✉❡♠ ♥♦r♠❛✐s✱ ♣♦rt❛♥t♦✱
♣❡r❞❡♠ ❛ ✐❧✉♠✐♥❛çã♦✳ ❖ ❝♦♥tr♦❧❡ ❞❡ ❡s♣❡ss✉r❛ ❞❛s ❧✐♥❤❛s ✉t✐❧✐③❛♥❞♦ ♦ ♣✐♣❡❧✐♥❡ ❞♦ ❖♣❡♥●▲
✷✳✵ ♥ã♦ t♦r♥❛ ♣♦ssí✈❡❧ ♦ ❛❥✉st❡ ❛❞❡q✉❛❞♦ à ❡s♣❡ss✉r❛ ❞❡ ❝❛❞❛ r❛♠♦✱ ♣♦✐s ♣❛r❛ ✐ss♦ ♦ ♥ú♠❡r♦
❞❡ ❞r❛✇ ❝❛❧❧s ✐r✐❛ ❛✉♠❡♥t❛r ❞❡♠❛✐s✱ ❞❡s♣❡r❞✐ç❛♥❞♦ ♠✉✐t♦ ♣r♦❝❡ss❛♠❡♥t♦✳ ❆ss✐♠✱ t♦❞❛s
❛s ❧✐♥❤❛s tê♠ ❛ ♠❡s♠❛ ❡s♣❡ss✉r❛✳ P♦r ❡ss❡s ♠♦t✐✈♦s✱ ❡st❛ té❝♥✐❝❛ é ✉s❛❞❛ ❛♣❡♥❛s ♣❛r❛
❝r✐❛r ♦ ♠❡♥♦r ❞♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡✱ q✉❡ s❡rá ✉s❛❞♦ ❡♠ ❣r❛♥❞❡s ❞✐stâ♥❝✐❛s ❞❡ ♦❜s❡r✈❛çã♦✳
❆ ❋✐❣✉r❛ ✹✳✶✶ ✐❧✉str❛ ♦ ✉s♦ ❞❡st❡ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ♥❛ ♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛✳

❆ ❣❡r❛çã♦ ❞❛s ❧✐♥❤❛s s❡ ❜❛s❡✐❛ ♥❛ ❞✐✈✐sã♦ ❞♦s r❛♠♦s ❞❛ ♣❧❛♥t❛ ❡♠ ❣r✉♣♦s ♥♦ ♠♦❞❡❧♦
❖❇❏✳ ❈❛❞❛ ❣r✉♣♦ é ♣r♦❝❡ss❛❞♦ ❡ ♦s ❞♦✐s ✈ért✐❝❡s ♠❛✐s ❞✐st❛♥t❡s ❡♥tr❡ s✐ sã♦ ✉s❛❞♦s ♣❛r❛
❞❡✜♥✐r ❛ r❡t❛ q✉❡ r❡♣r❡s❡♥t❛rá ❛q✉❡❧❡ r❛♠♦✳ ❊st❛ ❛❜♦r❞❛❣❡♠ ❡①✐❣❡ ✉♠ t❡♠♣♦ ❝♦♥s✐❞❡rá✈❡❧
❞❡ ♣r♦❝❡ss❛♠❡♥t♦✱ ♣♦✐s ✐♥✈❡st✐❣❛ t♦❞♦s ♦s ✈ért✐❝❡s ❝♦♥tr❛ t♦❞♦s ♦s ♦✉tr♦s ❞❡♥tr♦ ❞❡ ✉♠
❣r✉♣♦ ❡✱ ♣♦r ✐ss♦✱ é r❡❛❧✐③❛❞❛ ❞✉r❛♥t❡ ❛ ❝❛r❣❛ ❞♦ ♠♦❞❡❧♦✳ ❖✉tr❛ ❞❡s✈❛♥t❛❣❡♠ é q✉❡✱
❡♠❜♦r❛ ❡st❛ r❡♣r❡s❡♥t❛çã♦ s❡❥❛ s❛t✐s❢❛tór✐❛ ♣❛r❛ r❛♠♦s r❡t♦s ♦✉ ❝♦♠ ❝✉r✈❛s s✉❛✈❡s✱ r❛♠♦s
♠✉✐t♦ ✐rr❡❣✉❧❛r❡s ♦✉ ❝♦♠ ❝✉r✈❛s ❛❝❡♥t✉❛❞❛s sã♦ ♠❛❧ r❡♣r❡s❡♥t❛❞♦s✳

❋✐❣✉r❛ ✹✳✶✶✿ ❊①❡♠♣❧♦ ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❛ ♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛ ❝♦♠ ❧✐♥❤❛s ✭❡sq✉❡r❞❛✮ ❝♦♠✲
♣❛r❛❞♦ ❛♦ ♠♦❞❡❧♦ ❝♦♠♣❧❡t♦ ✭❞✐r❡✐t❛✮ ♦❜s❡r✈❛❞♦s ❛ ✉♠❛ ❞✐stâ♥❝✐❛ ♣❡q✉❡♥❛ ❡✱ ❡♠ s❡❣✉✐❞❛✱
❛ ✉♠❛ ❞✐stâ♥❝✐❛ ❣r❛♥❞❡✳

▼♦❧❡✐r♦✲❘♦s❛

❈♦♠ ♦s r❛♠♦s ❜❛st❛♥t❡ ✈✐sí✈❡✐s✱ ❛ ✉t✐❧✐③❛çã♦ ❞❛s ❧✐♥❤❛s ❞❡✈❡ s❡r ❢❡✐t❛ ❛♣❡♥❛s ❝♦♠ ❣r❛♥✲
❞❡s ❞✐stâ♥❝✐❛s✳ ❙ã♦ ✉t✐❧✐③❛❞❛s ✶✸✵ ❧✐♥❤❛s ♣❛r❛ r❡♣r❡s❡♥t❛r t♦❞♦s ♦s r❛♠♦s ❡ ❛ r❡♥❞❡r✐③❛çã♦
❧❡✈❛ ❛♣❡♥❛s ✵✳✶✷✻♠s ❛♣r♦①✐♠❛❞❛♠❡♥t❡✳ ◆❛ ❋✐❣✉r❛ ✹✳✶✷✱ ♣♦❞❡✲s❡ ❝♦♠♣❛r❛r ♦ ♠♦❞❡❧♦ ❝♦♠
❧✐♥❤❛s ❝♦♠ ♦ ♦r✐❣✐♥❛❧ s❡♠ ♦s ♥ós t❡r♠✐♥❛✐s ❡ t❛♠❜é♠ ❝♦♠ ❡❧❡s✳
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❋✐❣✉r❛ ✹✳✶✷✿ ❈♦♠♣❛r❛çã♦ ❡♥tr❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❧✐♥❤❛s ❡ ♦ ♠♦❞❡❧♦ ♦r✐❣✐♥❛❧ ❞❛ ♣❧❛♥t❛
♠♦❧❡✐r♦✲r♦s❛✳

▲✐❧ás✲❈♦♠✉♠

❖ ♠♦❞❡❧♦ ❞❛ ♣❧❛♥t❛ ❧✐❧ás✲❝♦♠✉♠ ❛♣r❡s❡♥t❛ r❛♠♦s ❜❛st❛♥t❡ ❡♥❝♦❜❡rt♦s ♣♦r s✉❛s ♣❡q✉❡✲
♥❛s ✢♦r❡s✱ ♦ q✉❡ t♦r♥❛ ♣♦ssí✈❡❧ ♦ ✉s♦ ❞❛s ❧✐♥❤❛s ❥á ❝♦♠ ❞✐stâ♥❝✐❛s ♠é❞✐❛s✳ ❙ã♦ ✉t✐❧✐③❛❞❛s
✹✶✾ ❧✐♥❤❛s ♣❛r❛ r❡♣r❡s❡♥t❛r t♦❞♦s ♦s r❛♠♦s ❡ ❛ r❡♥❞❡r✐③❛çã♦ ❧❡✈❛ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✳✶✸♠s✳
◆❛ ❋✐❣✉r❛ ✹✳✶✸✱ ♣♦❞❡✲s❡ ❝♦♠♣❛r❛r ♦ ♠♦❞❡❧♦ ❝♦♠ ❧✐♥❤❛s ❝♦♠ ♦ ♦r✐❣✐♥❛❧ s❡♠ ♦s ♥ós t❡r♠✐♥❛✐s
❡ t❛♠❜é♠ ❝♦♠ ❡❧❡s✳

❋✐❣✉r❛ ✹✳✶✸✿ ❈♦♠♣❛r❛çã♦ ❡♥tr❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❧✐♥❤❛s ❡ ♦ ♠♦❞❡❧♦ ♦r✐❣✐♥❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛
❧✐❧ás✲❝♦♠✉♠✳

➪r✈♦r❡✲❇❛s❡

❊st❡ ♠♦❞❡❧♦ t❡♠ ♦ r❛♠♦ ♣r✐♥❝✐♣❛❧ ❜❛st❛♥t❡ ✈✐sí✈❡❧✱ ❡♠❜♦r❛ ♦s r❛♠♦s ♠❡♥♦r❡s ❡st❡❥❛♠
❜❛st❛♥t❡ ❡♥❝♦❜❡rt♦s ♣♦r s✉❛s ♣❡q✉❡♥❛s ❢♦❧❤❛s✳ P♦r ✐ss♦✱ ❛s ❧✐♥❤❛s ❞❡✈❡♠ s❡r ✉s❛❞❛s ❝♦♠
✉♠❛ ❣r❛♥❞❡ ❞✐stâ♥❝✐❛ ♣❛r❛ ❡✈✐t❛r ❛ ✐♠♣r❡ssã♦ ❞❡ q✉❡ ♦ tr♦♥❝♦ ♣r✐♥❝✐♣❛❧ ❞❡s❛♣❛r❡❝❡✉✳ ❆
r❡♣r❡s❡♥t❛çã♦ ❞❡ t♦❞♦s ♦s r❛♠♦s ✉t✐❧✐③❛ ✶✷✹✻ ❧✐♥❤❛s ❡ s✉❛ r❡♥❞❡r✐③❛çã♦ ❧❡✈❛ ❛♣r♦①✐♠❛❞❛✲
♠❡♥t❡ ✵✳✶✺♠s✳ ❆s ❝♦♠♣❛r❛çõ❡s ❞♦s r❛♠♦s ❡♠ ❧✐♥❤❛s ❝♦♠ ♦s r❛♠♦s ❝♦♠♣❧❡t♦s ❡ ❞❛ ♣❧❛♥t❛
✉t✐❧✐③❛♥❞♦ ❧✐♥❤❛s ❝♦♠ ❛ ♣❧❛♥t❛ ♦r✐❣✐♥❛❧ ♣♦❞❡♠ s❡r ♦❜s❡r✈❛❞❛s ♥❛ ❋✐❣✉r❛ ✹✳✶✹✳
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❋✐❣✉r❛ ✹✳✶✹✿ ❈♦♠♣❛r❛çã♦ ❡♥tr❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❧✐♥❤❛s ❡ ♦ ♠♦❞❡❧♦ ♦r✐❣✐♥❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛
ár✈♦r❡✲❜❛s❡✳

❇♦r❞♦✲❏❛♣♦♥ês

❊st❛ ♣❧❛♥t❛ ❛♣r❡s❡♥t❛ r❛♠♦s ❜❛st❛♥t❡ ❡♥❝♦❜❡rt♦s✱ ❝♦♠ ❛ ❡①❝❡çã♦ ❞♦ ✐♥í❝✐♦ ❞♦ tr♦♥❝♦
♣r✐♥❝✐♣❛❧✳ P♦r ❡ss❡ ♠♦t✐✈♦✱ ❛s ❧✐♥❤❛s ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞❛s ❝♦♠ ❞✐stâ♥❝✐❛s ♥ã♦ tã♦ ❣r❛♥❞❡s
s❡♠ ❛ ✐♠♣r❡ssã♦ ❞❡ q✉❡ ♦s r❛♠♦s ❞❡s❛♣❛r❡❝❡r❛♠ ❡ ❡st❛ ❞✐stâ♥❝✐❛ só ♥ã♦ é ♠❡♥♦r ♣♦✐s ❛
s✉❜st✐t✉✐çã♦ ❞♦ r❛♠♦ ♣r✐♥❝✐♣❛❧ é ❜❛st❛♥t❡ ♣❡r❝❡♣tí✈❡❧✳

❆ r❡♣r❡s❡♥t❛çã♦ ❞❡ t♦❞♦s ♦s r❛♠♦s ❞❡st❡ ♠♦❞❡❧♦ ✉t✐❧✐③❛ ✶✹✺✻ ❧✐♥❤❛s ❡ s✉❛ r❡♥❞❡r✐③❛✲
çã♦ ❧❡✈❛ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✳✶✽♠s✳ ❆s ❝♦♠♣❛r❛çõ❡s ❞♦s r❛♠♦s ❡♠ ❧✐♥❤❛s ❝♦♠ ♦s r❛♠♦s
❝♦♠♣❧❡t♦s ❡ ❞❛ ♣❧❛♥t❛ ✉t✐❧✐③❛♥❞♦ ❧✐♥❤❛s ❝♦♠ ❛ ♣❧❛♥t❛ ♦r✐❣✐♥❛❧ ♣♦❞❡♠ s❡r ♦❜s❡r✈❛❞❛s ♥❛
❋✐❣✉r❛ ✹✳✶✺✳

❋✐❣✉r❛ ✹✳✶✺✿ ❈♦♠♣❛r❛çã♦ ❡♥tr❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❧✐♥❤❛s ❡ ♦ ♠♦❞❡❧♦ ♦r✐❣✐♥❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛
❜♦r❞♦✲❥❛♣♦♥ês✳

P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á

❊st❡ ♠♦❞❡❧♦ t❡♠ ♦s r❛♠♦s ❜❛st❛♥t❡ ❡♥❝♦❜❡rt♦s ♣♦r ❛♣r❡s❡♥t❛r ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡
❞❡ ❢♦❧❤❛s✱ ♥❡♠ ♠❡s♠♦ ♦ ✐♥í❝✐♦ ❞♦ tr♦♥❝♦ ♣r✐♥❝✐♣❛❧ é ♠✉✐t♦ ❜❡♠ ✈✐sí✈❡❧✱ ♦ q✉❡ t♦r♥❛ ♣♦ssí✈❡❧
♦ ✉s♦ ❞❛s ❧✐♥❤❛s ♠❡s♠♦ ❝♦♠ ❞✐stâ♥❝✐❛s ♠é❞✐❛s✳ ❙ã♦ ✉t✐❧✐③❛❞❛s ✼✾✺ ❧✐♥❤❛s ♣❛r❛ r❡♣r❡s❡♥t❛r
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t♦❞♦s ♦s r❛♠♦s ❡ s✉❛ r❡♥❞❡r✐③❛çã♦ ❧❡✈❛ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✳✶✹✽♠s✳ ◆❛ ❋✐❣✉r❛ ✹✳✶✻ é
❛♣r❡s❡♥t❛❞❛ ❛ ❝♦♠♣❛r❛çã♦ ❞♦ ♠♦❞❡❧♦ ❝♦♠ ❧✐♥❤❛s ❝♦♠ ♦ ♦r✐❣✐♥❛❧ s❡♠ ♦s ♥ós t❡r♠✐♥❛✐s ❡
t❛♠❜é♠ ❝♦♠ ❡❧❡s✳

❋✐❣✉r❛ ✹✳✶✻✿ ❈♦♠♣❛r❛çã♦ ❡♥tr❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❧✐♥❤❛s ❡ ♦ ♠♦❞❡❧♦ ♦r✐❣✐♥❛❧ ♣❛r❛ ❛ ♣❧❛♥t❛
♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✳

✹✳✸✳✸ ❈♦♠❜✐♥❛çã♦ ❞❛s té❝♥✐❝❛s

❈♦♠♦ s❡ ♣♦❞❡ ♥♦t❛r ♣❡❧♦s r❡s✉❧t❛❞♦s ❞❛ s✉❜st✐t✉✐çã♦ ❞♦s r❛♠♦s ♣♦r ❧✐♥❤❛s✱ ❡st❛ r❡♣r❡✲
s❡♥t❛çã♦ ❡①✐❣❡ ♣♦✉q✉íss✐♠♦ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦✳ P♦r ✐ss♦✱ ♠❡s♠♦ ❝♦♠ s❡✉ r❡s✉❧t❛❞♦
✈✐s✉❛❧ ❧✐♠✐t❛❞♦✱ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❧✐♥❤❛s ♣♦❞❡ ❝♦♠♣❧❡♠❡♥t❛r ❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧
♣❛r❛ ✉♠ r❡s✉❧t❛❞♦ ✜♥❛❧ ♠❛✐s ✜❡❧ ❡♠ t❡r♠♦s ✈✐s✉❛✐s ❡ ❝♦♠ ✉♠ ❜♦♠ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦✳

◆❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❞❛s ♣❧❛♥t❛s✱ ❛ r❡♠♦çã♦ ❞❡ r❛♠♦s tr❛③ ❜♦♠ ❣❛♥❤♦ ❞❡ ❞❡✲
s❡♠♣❡♥❤♦✱ ❡♥tr❡t❛♥t♦✱ ♥♦ ❝❛s♦ ❞❡ r❛♠♦s ♠❛✐s ✈✐sí✈❡✐s✱ ❤á ❛ q✉❡❜r❛ ❞❡ ✐♠❡rsã♦ ♥❛ ❝❡♥❛✱
♣♦✐s ♦ ♦❜s❡r✈❛❞♦r é ❝❛♣❛③ ❞❡ ♥♦t❛r ♦s r❛♠♦s ❢❛❧t❛♥t❡s✱ ❛ ♠❡♥♦s q✉❡ ❛ ❞✐stâ♥❝✐❛ s❡❥❛ s✉✲
✜❝✐❡♥t❡♠❡♥t❡ ❣r❛♥❞❡ ♣❛r❛ q✉❡ ❛♣❡♥❛s ♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛✱ ❥✉♥t❛♠❡♥t❡ ❝♦♠ ♦s ♥ós
t❡r♠✐♥❛✐s✱ s❡❥❛♠ s✉✜❝✐❡♥t❡s ♣❛r❛ s✉❛ r❡♣r❡s❡♥t❛çã♦✳

❙❡ ❛♦ ✐♥✈és ❞❡ r❡♠♦✈❡r ♦s r❛♠♦s✱ ❡st❡s ❢♦r❡♠ s✉❜st✐t✉í❞♦s ♣♦r ❧✐♥❤❛s✱ ♦s ♥í✈❡✐s ❞❡
❞❡t❛❧❤❡ ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞♦s ❝♦♠ ❞✐stâ♥❝✐❛s ♠❡♥♦r❡s s❡♠ q✉❡ ♦ ♦❜s❡r✈❛❞♦r ♣❡r❝❡❜❛ ❛
tr♦❝❛✳ ❆❧é♠ ❞✐ss♦✱ ❝♦♠ ♦ ♣♦✉q✉íss✐♠♦ ♣r♦❝❡ss❛♠❡♥t♦ ❡①✐❣✐❞♦ ♣❡❧❛s ❧✐♥❤❛s✱ ♦s ❣❛♥❤♦s
❞❡ ❞❡s❡♠♣❡♥❤♦ ❞❛ r❡♠♦çã♦ ❞❡ r❛♠♦s s❡rã♦ ♠❛♥t✐❞♦s ♣r❛t✐❝❛♠❡♥t❡ ✐♥❛❧t❡r❛❞♦s✱ ❝♦♠♦
♠♦str❛♠ ♦s r❡s✉❧t❛❞♦s ❛♣r❡s❡♥t❛❞♦s ❛ s❡❣✉✐r✳

▼♦❧❡✐r♦✲❘♦s❛

P♦r ❛♣r❡s❡♥t❛r r❛♠♦s ❜❡♠ ✈✐sí✈❡✐s✱ ❡st❡ ♠♦❞❡❧♦ r❡♣r❡s❡♥t❛ ✉♠ ❜♦♠ t❡st❡ ✈✐s✉❛❧ ♣❛r❛
❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s✳ ❆❧é♠ ❞✐ss♦✱ s❡✉s r❛♠♦s sã♦ ✜♥♦s ❡ s❡♠ ♠✉✐t❛s ❝✉r✈❛s✱ ♦ q✉❡
❜❡♥❡✜❝✐❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ r❛♠♦s r❡♠♦✈✐❞♦s ❝♦♠♦ ❧✐♥❤❛s✳

❖s r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ♦❜t✐❞♦s ♣❡❧❛ s✉❜st✐t✉✐çã♦ ❢♦r❛♠ ♠✉✐t♦ ❜♦♥s✱ r❡❛❧♠❡♥t❡ ❛✉①✐❧✐❛♥❞♦
♥❛ r❡♣r❡s❡♥t❛çã♦ ❡ ✈✐❛❜✐❧✐③❛♥❞♦ ♦ ✉s♦ ❞❡ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♠❡♥♦r❡s ❝♦♠ ❞✐stâ♥❝✐❛s ♠❡♥♦r❡s
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❞♦ q✉❡ s❡r✐❛ ♥❡❝❡ssár✐♦ ❝♦♠ ❛ r❡♠♦çã♦ ❞♦s r❛♠♦s✳ ❖ ❞❡s❡♠♣❡♥❤♦ ❞❛ ❝❡♥❛ s❡ ♠♦str♦✉
✐♥❛❧t❡r❛❞♦ ❡♠ r❡❧❛çã♦ à s✐♠♣❧❡s r❡♠♦çã♦✱ ❛♣r❡s❡♥t❛♥❞♦ t❡♠♣♦s s✐❣♥✐✜❝❛t✐✈❛♠❡♥t❡ ♠❡♥♦r❡s
❡♠ ❛❧❣✉♥s ❝❛s♦s✱ ♦ q✉❡ ♥ã♦ s✐❣♥✐✜❝❛ ✉♠❛ ♠❡❧❤♦r✐❛ ❡♠ r❡❧❛çã♦ ❛♦s t❡st❡s ❛♥t❡r✐♦r❡s✱ ♠❛s
s✐♠ ✉♠❛ ❡q✉✐✈❛❧ê♥❝✐❛✱ ♠♦str❛♥❞♦ q✉❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ❛❧❣✉♠❛s ❧✐♥❤❛s é t♦t❛❧♠❡♥t❡
❡♥❝♦❜❡rt❛ ❡♠ t❡r♠♦s ❞❡ ❞❡s❡♠♣❡♥❤♦ ♣❡❧♦ r❡st❛♥t❡ ❞❛ ❝❡♥❛✳

◆❛ ❋✐❣✉r❛ ✹✳✶✼ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❛♠♦s ❝♦♠ ❛ r❡♠♦çã♦ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦ ❡ ❛
♣❧❛♥t❛ ✐♥t❡✐r❛ ❝♦♠ r❡♠♦çã♦ t❛♠❜é♠ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦✳ ❖ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ❞♦s
r❛♠♦s✱ ♥ú♠❡r♦ ❞❡ ❧✐♥❤❛s ❡ t❡♠♣♦ ♣❛r❛ r❡♥❞❡r✐③❛çã♦ ❞♦s r❛♠♦s sã♦ t❛♠❜é♠ ❛♣r❡s❡♥t❛❞♦s✳

▲✐❧ás✲❈♦♠✉♠

❖s r❛♠♦s ❞❡st❡ ♠♦❞❡❧♦ sã♦ ❝✉rt♦s✱ ♥ã♦ ♠✉✐t♦ ✜♥♦s ❡ ♣♦✉❝♦ ✈✐sí✈❡✐s ❞❡✈✐❞♦ à ❣r❛♥❞❡
q✉❛♥t✐❞❛❞❡ ❞❡ ✢♦r❡s✳ ❊st❛ ❡str✉t✉r❛ ❥á ❢❛✈♦r❡❝✐❛ ❛ s✐♠♣❧❡s ♣♦❞❛ ❞♦s r❛♠♦s ❡♠ ♥í✈❡✐s
❞❡ ❞❡t❛❧❤❡ ♠❡♥♦r❡s✱ ❡♥q✉❛♥t♦ ❛ ❡s♣❡ss✉r❛ ❡ ♦ ❝♦♠♣r✐♠❡♥t♦ ❞♦s r❛♠♦s ❞❡s❢❛✈♦r❡❝❡♠ ❛
s✉❜st✐t✉✐çã♦ ♣♦r ❧✐♥❤❛s ❡♠ ❞✐stâ♥❝✐❛s ❝✉rt❛s✳

❈♦♠ ❡st❛s ❝❛r❛❝t❡ríst✐❝❛s✱ ♦s r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ♥ã♦ ❢♦r❛♠ ♠✉✐t♦ ❛❧t❡r❛❞♦s ♥❛ ❝♦♠❜✐✲
♥❛çã♦ ❞❛s té❝♥✐❝❛s ❡♠ r❡❧❛çã♦ à ♣♦❞❛✱ ❝♦♠ ❡①❝❡çã♦ ❞❛ ♣r❡s❡r✈❛çã♦ ❞❛ ❞❡♥s✐❞❛❞❡ ✈✐s✉❛❧ ❞❛
♣❧❛♥t❛✱ ❧✐❣❡✐r❛♠❡♥t❡ r❡❞✉③✐❞❛ ♥❛ ♣♦❞❛✳ ❈♦♠ r❡❧❛çã♦ ❛♦ ❞❡s❡♠♣❡♥❤♦✱ ❤♦✉✈❡ ✉♠❛ ♣❡q✉❡♥❛
q✉❡❞❛ ❝♦♠ ❛ ❛❞✐çã♦ ❞❛s ❧✐♥❤❛s✱ ♦ q✉❡ é ❝♦♠♣r❡❡♥sí✈❡❧ ❞❡✈✐❞♦ à q✉❛♥t✐❞❛❞❡ ❝♦♥s✐❞❡rá✈❡❧
❞❡ ♣❡q✉❡♥♦s r❛♠♦s r❡♠♦✈✐❞♦s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥♦ ú❧t✐♠♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❛♥t❡s ❞❛ s✉❜st✐✲
t✉✐çã♦ ❝♦♠♣❧❡t❛ ♣♦r ❧✐♥❤❛s✳ P♦r ♥ã♦ s❡ tr❛t❛r ❞❡ ✉♠❛ q✉❡❞❛ s✐❣♥✐✜❝❛t✐✈❛ ❞❡ ❞❡s❡♠♣❡♥❤♦✱
❛ ❝♦♠❜✐♥❛çã♦ ❛✐♥❞❛ é ✈❛♥t❛❥♦s❛ ♣❛r❛ ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♠❡♥♦r ♣♦r ♠❛♥t❡r ❛ ❞❡♥s✐❞❛❞❡ ❞❛
♣❧❛♥t❛✱ ❡♠❜♦r❛ ❞❡s♥❡❝❡ssár✐❛ ♥♦ ♣r✐♠❡✐r♦ ♥í✈❡❧ s✐♠♣❧✐✜❝❛❞♦✳

◆❛ ❋✐❣✉r❛ ✹✳✶✽ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❛♠♦s ❝♦♠ ❛ r❡♠♦çã♦ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦ ❡ ❛
♣❧❛♥t❛ ✐♥t❡✐r❛ ❝♦♠ r❡♠♦çã♦ t❛♠❜é♠ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦✳ ❖ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ❞♦s
r❛♠♦s✱ ♥ú♠❡r♦ ❞❡ ❧✐♥❤❛s ❡ t❡♠♣♦ ♣❛r❛ r❡♥❞❡r✐③❛çã♦ ❞♦s r❛♠♦s sã♦ t❛♠❜é♠ ❛♣r❡s❡♥t❛❞♦s✳

➪r✈♦r❡✲❇❛s❡

❆ ❣r❛♥❞❡ ✈✐s✐❜✐❧✐❞❛❞❡ ❞♦s r❛♠♦s ♣r✐♥❝✐♣❛✐s ❞❡st❡ ♠♦❞❡❧♦ ❢♦r❛♠ ❧❡✈❛❞♦s ❡♠ ❝♦♥t❛ ♥❛
s✉❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧✱ ♣♦ré♠✱ ❛ ♣♦❞❛ ❞♦s r❛♠♦s s❡❝✉♥❞ár✐♦s ❛✐♥❞❛ ♣♦❞❡ s❡r ♣❡r✲
❝❡❜✐❞❛ ❡♠ ♣❡q✉❡♥❛s ❞✐stâ♥❝✐❛s✳ ■st♦ ❛❝♦♥t❡❝❡ ♣♦rq✉❡ ❡ss❡s ♣❡q✉❡♥♦s r❛♠♦s ❝♦♥tr✐❜✉❡♠
✈✐s✉❛❧♠❡♥t❡ ♣❛r❛ ♦ ✈♦❧✉♠❡ ❞❛ ❝♦♣❛ ❞❛ ár✈♦r❡ ❡✱ s❡♠ ❡❧❡s✱ t❡♠✲s❡ ❛ ✐♠♣r❡ssã♦ ❞❡ q✉❡ ❛
❢♦❧❤❛❣❡♠ é ♠❡♥♦s ❞❡♥s❛✳

❈♦♠ ❛ s✉❜st✐t✉✐çã♦ ❞♦s r❛♠♦s ♣♦r ❧✐♥❤❛s✱ ♦ ❛s♣❡❝t♦ ❞❡♥s♦ ❞❛ ❢♦❧❤❛❣❡♠ é r❡t♦♠❛❞♦
❡ ❛s ❧✐♥❤❛s ♠❛❧ ♣♦❞❡♠ s❡r ❞✐❢❡r❡♥❝✐❛❞❛s ❞♦s ♣❡q✉❡♥♦s r❛♠♦s ♦r✐❣✐♥❛✐s✳ P♦❞❡✲s❡ ♦❜s❡r✈❛r
♥❛ ❋✐❣✉r❛ ✹✳✶✾ q✉❡✱ ❝♦♠ ❡st❛ s✉❜st✐t✉✐çã♦✱ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡ ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞♦s ❝♦♠
❜❛st❛♥t❡ ♣r♦①✐♠✐❞❛❞❡✱ s❡♠ q✉❡ s❡❥❛ ♥♦t❛❞❛ ♥❡♥❤✉♠❛ ♣❡r❞❛✳
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✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✷✵✽✸✷✱ ▲✐♥❤❛s ❂ ✶✹✱ ❚❡♠♣♦ ≈ ✶♠s

✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✶✼✻✹✽✱ ▲✐♥❤❛s ❂ ✸✸✱ ❚❡♠♣♦ ≈ ✵✳✾✶♠s

✭❝✮ ❚r✐â♥❣✉❧♦s ❂ ✶✸✽✼✷✱ ▲✐♥❤❛s ❂ ✻✸✱ ❚❡♠♣♦ ≈ ✵✳✼✵♠s

❋✐❣✉r❛ ✹✳✶✼✿ ❘❡s✉❧t❛❞♦s ❞❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ♣❛r❛ ❛ ♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛✳ ❚♦❞♦s ♦s
❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s r❛♠♦s ❝♦♠ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛ s✐♠♣❧✐✲
✜❝❛çã♦ ❡str✉t✉r❛❧ ❝♦♠ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ❧✐♥❤❛s ♣❛r❛ ♦s r❛♠♦s r❡♠♦✈✐❞♦s✳

❯♠ ♦✉tr♦ ❛s♣❡❝t♦ ✐♥t❡r❡ss❛♥t❡ ❞❡st❛ s✉❜st✐t✉✐çã♦ é ❛ ❡♥♦r♠❡ r❡❞✉çã♦ ♣♦❧✐❣♦♥❛❧ r❡❛❧✐✲
③❛❞❛ ♥♦ ♠♦❞❡❧♦ ❡ ❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ❧✐♥❤❛s ❣❡r❛❞❛s✳ ❈♦♠ ❡st❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡
❧✐♥❤❛s✱ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ♣❛r❛ s✉❛ r❡♥❞❡r✐③❛çã♦ ♥ã♦ é ✐♥s✐❣♥✐✜❝❛♥t❡ ❝♦♠♦ ❡♠ ♦✉✲
tr♦s ♠♦❞❡❧♦s✱ ♠❛s ❛✐♥❞❛ ❛ss✐♠ é ❝♦♥s✐❞❡r❛✈❡❧♠❡♥t❡ ♣❡q✉❡♥♦✳ ❖❜s❡r✈❛✲s❡ ✉♠ ❞❡s❡♠♣❡♥❤♦
❧✐❣❡✐r❛♠❡♥t❡ ✐♥❢❡r✐♦r à ♣♦❞❛✱ ♠❛s ❝♦♠ ✉♠ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❜❛st❛♥t❡ ♣ró①✐♠♦ ❛♦ ♠♦❞❡❧♦
♦r✐❣✐♥❛❧✱ ❝❛r❛❝t❡r✐③❛♥❞♦ ❛❞❡q✉❛❞❛ tr♦❝❛ ❡♥tr❡ ♣r♦❝❡ss❛♠❡♥t♦ ❡ q✉❛❧✐❞❛❞❡✳
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✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✸✻✻✹✱ ▲✐♥❤❛s ❂ ✸✶✷✱ ❚❡♠♣♦ ≈ ✵✳✶✾♠s

✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✺✹✹✱ ▲✐♥❤❛s ❂ ✹✶✶✱ ❚❡♠♣♦ ≈ ✵✳✶✻♠s

❋✐❣✉r❛ ✹✳✶✽✿ ❘❡s✉❧t❛❞♦s ❞❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ♣❛r❛ ❛ ♣❧❛♥t❛ ❧✐❧ás✲❝♦♠✉♠✳ ❚♦❞♦s ♦s
❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s r❛♠♦s ❝♦♠ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛ s✐♠♣❧✐✲
✜❝❛çã♦ ❡str✉t✉r❛❧ ❝♦♠ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ❧✐♥❤❛s ♣❛r❛ ♦s r❛♠♦s r❡♠♦✈✐❞♦s✳

◆❛ ❋✐❣✉r❛ ✹✳✶✾ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❛♠♦s ❝♦♠ ❛ r❡♠♦çã♦ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦ ❡ ❛
♣❧❛♥t❛ ✐♥t❡✐r❛ ❝♦♠ r❡♠♦çã♦ t❛♠❜é♠ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦✳ ❖ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ❞♦s
r❛♠♦s✱ ♥ú♠❡r♦ ❞❡ ❧✐♥❤❛s ❡ t❡♠♣♦ ♣❛r❛ r❡♥❞❡r✐③❛çã♦ ❞♦s r❛♠♦s sã♦ t❛♠❜é♠ ❛♣r❡s❡♥t❛❞♦s✳

❇♦r❞♦✲❏❛♣♦♥ês

❊st❡ ♠♦❞❡❧♦ ❛♣r❡s❡♥t❛ ✉♠❛ ❢♦❧❤❛❣❡♠ ❝♦♥s✐❞❡r❛✈❡❧♠❡♥t❡ ❞❡♥s❛✱ ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ♦s
r❛♠♦s s❡❥❛♠ ❜❛st❛♥t❡ ♦❝❧✉í❞♦s✱ ❝♦♠ ❛ ❡①❝❡çã♦ ❞♦ ✐♥í❝✐♦ ❞♦ r❛♠♦ ♣r✐♥❝✐♣❛❧✳ ❆ss✐♠✱ ❛ ♣♦❞❛
❞♦s r❛♠♦s ♠❡♥♦s ✐♠♣♦rt❛♥t❡s ♥ã♦ é ♠✉✐t♦ ♥♦t❛❞❛✱ ❡①❝❡t♦ ♣❡❧❛ r❡❞✉çã♦ ❞❛ ❞❡♥s✐❞❛❞❡ ❞❛
❢♦❧❤❛❣❡♠✱ ❛ ❡①❡♠♣❧♦ ❞♦ ♠♦❞❡❧♦ ár✈♦r❡✲❜❛s❡✳

❈♦♠ ❛ s✉❜st✐t✉✐çã♦ ❞♦s r❛♠♦s ♣♦r ❧✐♥❤❛s✱ ♦ ❡❢❡✐t♦ ❞❡ r❡❞✉çã♦ ❞❡ ❞❡♥s✐❞❛❞❡ ♥❡st❡ ♠♦❞❡❧♦
♥ã♦ só é ❡❧✐♠✐♥❛❞♦ ♠❛s✱ ❝♦♠♦ ♦s r❛♠♦s s❡❝✉♥❞ár✐♦s sã♦ ♠✉✐t♦ ♣❡q✉❡♥♦s ❡ q✉❛s❡ ✐♥✈✐sí✈❡✐s✱
é ♣♦ssí✈❡❧ ♥♦t❛r ✉♠ ♣❡q✉❡♥♦ ❛✉♠❡♥t♦ ❞❡st❛ ❞❡♥s✐❞❛❞❡ ❝♦♠ ❛s ❧✐♥❤❛s✱ ♣♦✐s ❛❧❣✉♠❛s ❞❡❧❛s
sã♦ ♠❛✐s ✈✐sí✈❡✐s q✉❡ ♦s r❛♠♦s q✉❡ s✉❜st✐t✉ír❛♠✳ ❊st❡ ❡❢❡✐t♦ ♥ã♦ é ♣r❡❥✉❞✐❝✐❛❧ ❡ ❛♣r❡s❡♥t❛
✉♠ r❡s✉❧t❛❞♦ ♠❡❧❤♦r q✉❡ ❛ ♣♦❞❛✱ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✷✶✳

❉❛❞❛ ❛ ✈✐s✐❜✐❧✐❞❛❞❡ ❞♦ tr♦♥❝♦ ♣r✐♥❝✐♣❛❧✱ ✉♠ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❝♦♠ ❛♣❡♥❛s ♦ tr♦♥❝♦
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✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✶✶✺✻✱ ▲✐♥❤❛s ❂ ✶✷✵✺✱ ❚❡♠♣♦ ≈ ✵✳✶✾♠s

❋✐❣✉r❛ ✹✳✶✾✿ ❘❡s✉❧t❛❞♦s ❞❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ♣❛r❛ ❛ ♣❧❛♥t❛ ár✈♦r❡✲❜❛s❡✳ ❚♦❞♦s ♦s
❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s r❛♠♦s ❝♦♠ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛ s✐♠♣❧✐✲
✜❝❛çã♦ ❡str✉t✉r❛❧ ❝♦♠ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ❧✐♥❤❛s ♣❛r❛ ♦s r❛♠♦s r❡♠♦✈✐❞♦s✳

❡♠ ♠♦❞❡❧♦ ❡ t♦❞♦s ♦s r❛♠♦s r❡♣r❡s❡♥t❛❞♦s ♣♦r ❧✐♥❤❛s ♣♦❞❡ s❡r ✉t✐❧✐③❛❞♦ ♣❛r❛ ❣r❛♥❞❡s
❞✐stâ♥❝✐❛s✱ s❡♠ q✉❡ ❛ tr❛♥s❢♦r♠❛çã♦ ❞♦ tr♦♥❝♦ ❡♠ ❧✐♥❤❛ s❡❥❛ ♥♦t❛❞❛✱ ♠❛s ❝♦♠ ❣r❛♥❞❡
❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦✳

❆ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❞❡st❡ ♠♦❞❡❧♦ r❡❞✉③ s✐❣♥✐✜❝❛t✐✈❛♠❡♥t❡ s❡✉ ♥ú♠❡r♦ ❞❡ ♣♦✲
❧í❣♦♥♦s✳ P♦r ♣♦ss✉✐r ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ♣❡q✉❡♥♦s r❛♠♦s✱ sã♦ ❣❡r❛❞❛s ♠✉✐t❛s ❧✐♥❤❛s
♣❛r❛ s✉❜st✐t✉✐✲❧♦s✳ ❊st❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❧✐♥❤❛s ❡①✐❣❡ ✉♠ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ♥ã♦ ❞❡s♣r❡✲
③í✈❡❧ ❝♦♠♦ ❡♠ ♦✉tr♦s ♠♦❞❡❧♦s✱ ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ❛♣r❡s❡♥t❡ ✉♠
❞❡s❡♠♣❡♥❤♦ ✐♥❢❡r✐♦r à ♣♦❞❛✱ ♠❛s ❝♦♠ ✉♠ ♠❡❧❤♦r r❡s✉❧t❛❞♦ ✈✐s✉❛❧✳

◆❛ ❋✐❣✉r❛ ✹✳✷✵ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❛♠♦s ❝♦♠ ❛ r❡♠♦çã♦ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦ ❡ ❛
♣❧❛♥t❛ ✐♥t❡✐r❛ ❝♦♠ r❡♠♦çã♦ t❛♠❜é♠ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦✳ ❖ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ❞♦s
r❛♠♦s✱ ♥ú♠❡r♦ ❞❡ ❧✐♥❤❛s ❡ t❡♠♣♦ ♣❛r❛ r❡♥❞❡r✐③❛çã♦ ❞♦s r❛♠♦s sã♦ t❛♠❜é♠ ❛♣r❡s❡♥t❛❞♦s✳

P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á

❈♦♠♦ ❛♣❡♥❛s ♦ tr♦♥❝♦ ♣r✐♥❝✐♣❛❧ é ❜❛st❛♥t❡ ✈✐sí✈❡❧ ♥❡st❡ ♠♦❞❡❧♦✱ ❝♦♠ ♦s r❛♠♦s ♣r✐♥❝✐✲
♣❛✐s ❝♦♠ ✉♠❛ ✈✐s✐❜✐❧✐❞❛❞❡ ♠é❞✐❛ ❡ ♦s s❡❝✉♥❞ár✐♦s q✉❛s❡ ✐♠♣❡r❝❡♣tí✈❡✐s✱ ❛ ♣♦❞❛ ❞♦s r❛♠♦s
s❡❝✉♥❞ár✐♦s q✉❛s❡ ♥ã♦ ♣♦❞❡ s❡r ♣❡r❝❡❜✐❞❛✱ ❡①❝❡t♦ ♣♦r ✉♠❛ ❧❡✈❡ r❡❞✉çã♦ ♥❛ ❞❡♥s✐❞❛❞❡ ❞❛



✹✳✸✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ❘❛♠♦s ✹✾

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✺✺✶✹✱ ▲✐♥❤❛s ❂ ✶✸✽✾✱ ❚❡♠♣♦ ≈ ✵✳✷✺♠s

✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✸✺✻✵✱ ▲✐♥❤❛s ❂ ✶✹✹✸✱ ❚❡♠♣♦ ≈ ✵✳✷✸♠s

✭❝✮ ❚r✐â♥❣✉❧♦s ❂ ✶✵✷✵✱ ▲✐♥❤❛s ❂ ✶✹✺✺✱ ❚❡♠♣♦ ≈ ✵✳✷✵♠s

❋✐❣✉r❛ ✹✳✷✵✿ ❘❡s✉❧t❛❞♦s ❞❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ♣❛r❛ ❛ ♣❧❛♥t❛ ❜♦r❞♦✲❥❛♣♦♥ês✳ ❚♦✲
❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s r❛♠♦s ❝♦♠ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛
s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❝♦♠ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ❧✐♥❤❛s ♣❛r❛ ♦s r❛♠♦s r❡♠♦✈✐❞♦s✳

❢♦❧❤❛❣❡♠✳ ❊st❡ ❡❢❡✐t♦ é s✐♠✐❧❛r ❛♦ ❞❡s❝r✐t♦ ♣❛r❛ ♦ ♠♦❞❡❧♦ ár✈♦r❡✲❜❛s❡✱ ♠❛s ❝♦♥s✐❞❡r❛✈❡❧✲
♠❡♥t❡ ♠❡♥♦s ❛❝❡♥t✉❛❞♦✳

❈♦♠ ❛ s✉❜st✐t✉✐çã♦ ❞♦s r❛♠♦s ♣♦r ❧✐♥❤❛s✱ ♦ ❡❢❡✐t♦ ❞❡ r❡❞✉çã♦ ❞❡ ❞❡♥s✐❞❛❞❡ é ♣r❛t✐❝❛✲
♠❡♥t❡ ❡❧✐♠✐♥❛❞♦✱ ❥á q✉❡ ❛s ❧✐♥❤❛s ♣r❛t✐❝❛♠❡♥t❡ ♥ã♦ ♣♦❞❡♠ s❡r ❞✐❢❡r❡♥❝✐❛❞❛s ❞♦s ♣❡q✉❡♥♦s
r❛♠♦s ♦r✐❣✐♥❛✐s ❡♠ ♠❡✐♦ à ❞❡♥s❛ ❢♦❧❤❛❣❡♠ ❞❡st❛ ❡s♣é❝✐❡✳ ❈♦♠ ✐ss♦✱ ♦s ♥í✈❡✐s ❞❡ ❞❡t❛❧❤❡
♠❡♥♦r❡s ♣♦❞❡♠ s❡r ✉s❛❞♦s ❝♦♠ ❜❛st❛♥t❡ ♣r♦①✐♠✐❞❛❞❡ s❡♠ ♣❡r❞❛s ✈✐s✉❛✐s✱ ❝♦♠♦ ♣♦❞❡ s❡r



✹✳✸✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ❘❛♠♦s ✺✵

♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✷✶✳
❯♠ ♦✉tr♦ ❛s♣❡❝t♦ ✐♥t❡r❡ss❛♥t❡ é ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ✉t✐❧✐③❛r ✉♠ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❝♦♠

❛♣❡♥❛s ♦ tr♦♥❝♦ ❡♠ ♠♦❞❡❧♦ ❡ t♦❞♦s ♦s r❛♠♦s r❡♣r❡s❡♥t❛❞♦s ♣♦r ❢♦❧❤❛s✳ ◆❡st❡ ♥í✈❡❧✱
❛ ❢♦❧❤❛❣❡♠ é r❡s♣♦♥sá✈❡❧ ♣♦r q✉❛s❡ t♦❞♦ ♦ ❛s♣❡❝t♦ ❞❛ ♣❧❛♥t❛✱ ♣♦ré♠✱ ❝♦♠ ❛s ❧✐♥❤❛s
❛✉♠❡♥t❛♥❞♦ s✉❛ ❞❡♥s✐❞❛❞❡✱ é ♣♦ssí✈❡❧ ✉t✐❧✐③á✲❧♦ ♣❛r❛ r❡♣r❡s❡♥t❛r ❛ ♣❧❛♥t❛ ❛ ✉♠❛ ❣r❛♥❞❡
❞✐stâ♥❝✐❛✱ ♠❛s ♥ã♦ t❛♥t♦ q✉❛♥t♦ ♦ ♥❡❝❡ssár✐♦ ♣❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ❧✐♥❤❛s✱ ❡♠ q✉❡
❛♣❡♥❛s ♦ ❛s♣❡❝t♦ ❞❛ ♣❧❛♥t❛ ❞❡✈❡ s❡r r❡❝♦♥❤❡❝✐❞♦✳

❈♦♥❢♦r♠❡ ♦❜s❡r✈❛❞♦ ❛♥t❡r✐♦r♠❡♥t❡✱ ❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ r❡❞✉③ ❞r❛st✐❝❛♠❡♥t❡ ♦
♥ú♠❡r♦ ❞❡ ♣♦❧í❣♦♥♦s ❞❡st❡ ♠♦❞❡❧♦✳ P♦r ♣♦ss✉✐r ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ♣❡q✉❡♥♦s r❛♠♦s✱
sã♦ ❣❡r❛❞❛s ✈ár✐❛s ❧✐♥❤❛s ♣❛r❛ s✉❜st✐t✉✐✲❧♦s✳ ❊st❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❧✐♥❤❛s ❡①✐❣❡ ✉♠ ♣r♦❝❡ss❛✲
♠❡♥t♦ ❣rá✜❝♦ ❜❛st❛♥t❡ r❡❞✉③✐❞♦✱ ♠❛s ♥ã♦ ✐♥s✐❣♥✐✜❝❛♥t❡ ❝♦♠♦ ❡♠ ♦✉tr♦s ♠♦❞❡❧♦s✳ ❆ss✐♠✱
❛ ❝♦♠❜✐♥❛çã♦ ❞❛s té❝♥✐❝❛s ❛q✉✐ ❛♣r❡s❡♥t❛ ✉♠ ❞❡s❡♠♣❡♥❤♦ ✉♠ ♣♦✉❝♦ ✐♥❢❡r✐♦r à ♣♦❞❛✱ ♠❛s
❛✐♥❞❛ ❜❛st❛♥t❡ ❣r❛♥❞❡ ❡ ❝♦♠ ✉♠ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ♠❛✐s s❛t✐s❢❛tór✐♦✳

◆❛ ❋✐❣✉r❛ ✹✳✷✶ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❛♠♦s ❝♦♠ ❛ r❡♠♦çã♦ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦ ❡ ❛
♣❧❛♥t❛ ✐♥t❡✐r❛ ❝♦♠ r❡♠♦çã♦ t❛♠❜é♠ ❛♦ ❧❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦✳ ❖ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ❞♦s
r❛♠♦s✱ ♥ú♠❡r♦ ❞❡ ❧✐♥❤❛s ❡ t❡♠♣♦ ♣❛r❛ r❡♥❞❡r✐③❛çã♦ ❞♦s r❛♠♦s sã♦ t❛♠❜é♠ ❛♣r❡s❡♥t❛❞♦s✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✶✵✾✷✽✱ ▲✐♥❤❛s ❂ ✻✸✺✱ ❚❡♠♣♦ ≈ ✵✳✹✻♠s

✭❜✮ ❚r✐â♥❣✉❧♦s ❂ ✶✹✵✵✱ ▲✐♥❤❛s ❂ ✼✾✹✱ ❚❡♠♣♦ ≈ ✵✳✶✾♠s

❋✐❣✉r❛ ✹✳✷✶✿ ❘❡s✉❧t❛❞♦s ❞❛ ❝♦♠❜✐♥❛çã♦ ❞❡ té❝♥✐❝❛s ♣❛r❛ ❛ ♣❧❛♥t❛ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✳
❚♦❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s r❛♠♦s ❝♦♠ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛
s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❝♦♠ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ❧✐♥❤❛s ♣❛r❛ ♦s r❛♠♦s r❡♠♦✈✐❞♦s✳



✹✳✹✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ◆ós ❚❡r♠✐♥❛✐s ✺✶

✹✳✹ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ◆ós ❚❡r♠✐♥❛✐s

❖s ♥ós t❡r♠✐♥❛✐s ❞♦ ❝♦♥❥✉♥t♦ ❞❡ t❡st❡s ❞❡st❡ tr❛❜❛❧❤♦ ❛♣r❡s❡♥t❛♠ ❞❡s❛✜♦s ✐♥t❡r❡ss❛♥✲
t❡s✳ ❊❧❡s sã♦ ✈✐s✉❛❧♠❡♥t❡ ✐♠♣♦rt❛♥t❡s ♣❛r❛ ♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛✳ ◆❛ ♠❛✐♦r✐❛ ❞♦s
♠♦❞❡❧♦s✱ ❡st❡ é ♦ ❣r✉♣♦ ♠❛✐s ✐♠♣♦rt❛♥t❡✳ ❆❧é♠ ❞✐ss♦✱ ♦s ♥ós t❡r♠✐♥❛✐s ❛♣r❡s❡♥t❛♠ ♠❛✐s
❞❡t❛❧❤❡s ❞♦ q✉❡ ♦s r❛♠♦s✱ ❞✐✜❝✉❧t❛♥❞♦ s✉❛ s✐♠♣❧✐✜❝❛çã♦ s❡♠ ♣❡r❞❛s ✈✐s✉❛✐s✳

◆♦s ♠♦❞❡❧♦s ❣❡r❛❞♦s ❝♦♠ ♦ ▲✲❙t✉❞✐♦✱ ❡❧❡s sã♦ ❢♦r♠❛❞♦s ♣♦r ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡
♣❡q✉❡♥♦s tr✐â♥❣✉❧♦s✱ r❡♣r❡s❡♥t❛♥❞♦ ❛ ♠❛✐♦r✐❛ ❞♦s tr✐â♥❣✉❧♦s ❞♦s ♠♦❞❡❧♦s✳ ❉❡st❛ ❢♦r♠❛✱
s✉❛ s✐♠♣❧✐✜❝❛çã♦ ♣♦❞❡ r❡❞✉③✐r ❜❛st❛♥t❡ ♦ t❡♠♣♦ ♥❡❝❡ssár✐♦ ♣❛r❛ ❛ r❡♥❞❡r✐③❛çã♦ ❞❛ ♣❧❛♥t❛
❝♦♠♦ ✉♠ t♦❞♦✱ ✉♠ ❞♦s ♦❜❥❡t✐✈♦s ❞❡st❡ tr❛❜❛❧❤♦✳

❏á ♥♦s ♠♦❞❡❧♦s ❝r✐❛❞♦s ❝♦♠ ♦ ❳❢r♦❣✱ ♦s ♥ós t❡r♠✐♥❛✐s ✉t✐❧✐③❛♠ r❡♣r❡s❡♥t❛çã♦ ❜❛s❡❛❞❛
❡♠ ✐♠❛❣❡♥s✱ ♦ q✉❡ ❥á ❝♦♥tr✐❜✉✐ ♣❛r❛ ✉♠ ♠❡❧❤♦r ❞❡s❡♠♣❡♥❤♦ ♥❛ r❡♥❞❡r✐③❛çã♦ ❡ ❣❡r❛ ✉♠❛
❞✐✜❝✉❧❞❛❞❡ ♣❛r❛ ❛ s✐♠♣❧✐✜❝❛çã♦✱ ✉♠❛ ✈❡③ q✉❡ ❡❧❡s ❥á s❡ ❡♥❝♦♥tr❛♠ s✐♠♣❧✐✜❝❛❞♦s✳ ▼❡s♠♦
❛ss✐♠✱ ❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ❢♦❧❤❛s ♣❛r❛ ♦s ♠♦❞❡❧♦s ❝♦♠♦ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á ❢❛③ ❝♦♠
q✉❡ ❡st❡ ❣r✉♣♦ s❡❥❛ r❡s♣♦♥sá✈❡❧ ♣♦r ❣r❛♥❞❡ ♣❛rt❡ ❞♦ ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦ ❡①✐❣✐❞♦ ♣❡❧♦
♠♦❞❡❧♦✳

✹✳✹✳✶ ❘❡♣r❡s❡♥t❛çã♦ ♣♦r ♣♦♥t♦s

❆ r❡♣r❡s❡♥t❛çã♦ ♣♦r ♣♦♥t♦s s✐♠♣❧✐✜❝❛ ♦s ♠♦❞❡❧♦s✱ s✉❜st✐t✉✐♥❞♦ ♦s tr✐â♥❣✉❧♦s ❞❛ ❢♦✲
❧❤❛❣❡♠ ♣♦r ♣♦♥t♦s ❞❡ ♠❡s♠❛ ár❡❛ ❡ ❝♦♠ ❝♦r ❡q✉✐✈❛❧❡♥t❡✳ ❊st❛ té❝♥✐❝❛✱ ❝♦♥❝❡❜✐❞❛ ♣❛r❛
s❡r ✉t✐❧✐③❛❞❛ q✉❛♥❞♦ ♦s tr✐â♥❣✉❧♦s ❡stã♦ ♠✉✐t♦ ♣❡q✉❡♥♦s ♦❝✉♣❛♥❞♦ q✉❛s❡ ✉♠ ♣✐①❡❧✱ ❢♦✐
❛✈❛❧✐❛❞❛ ❡♠ tr✐â♥❣✉❧♦s ♠❛✐♦r❡s✱ ❝♦♠ ✈❛r✐❛çã♦ ❞❡ s❡✉ t❛♠❛♥❤♦ ❛❞❡q✉❛❞❛ à ❝â♠❡r❛ ❡ ❡♠
♠♦❞❡❧♦s ❝♦♠ ❢♦❧❤❛❣❡♠ ❥á s✐♠♣❧✐✜❝❛❞❛ ❝♦♠ ✐♠❛❣❡♥s✳

❊♠ ♣❧❛♥t❛s ❝♦♠ ♦s ♥ós t❡r♠✐♥❛✐s r❡♣r❡s❡♥t❛❞♦s ♣♦r tr✐â♥❣✉❧♦s✱ ❢♦✐ ❛✈❛❧✐❛❞❛ ❛ ✈✐❛❜✐❧✐✲
❞❛❞❡ ❞❡ ✉t✐❧✐③❛r ♣♦♥t♦s ❝♦♠ ♦s ♠♦❞❡❧♦s ♥ã♦ tã♦ ❧♦♥❣❡s ❝♦♠♦ ♥♦ tr❛❜❛❧❤♦ ♦r✐❣✐♥❛❧✱ ❛♣r♦✲
✈❡✐t❛♥❞♦ ❛ ❣r❛♥❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ❡ t❛♠❜é♠ ❞♦s ♣ró♣r✐♦s ♥ós✱ ♣❛r❛ s✉❜st✐t✉✐✲❧♦s
♣♦r ✉♠❛ ♠❛ss❛ ❞❡ ♣♦♥t♦s ❝♦♠ ❛s♣❡❝t♦ ❡q✉✐✈❛❧❡♥t❡✳

◆♦s ♠♦❞❡❧♦s ❝♦♠ r❡♣r❡s❡♥t❛çã♦ ♣♦r ✐♠❛❣❡♥s✱ ❛ té❝♥✐❝❛ ♦r✐❣✐♥❛❧ ❢♦✐ ❡st❡♥❞✐❞❛ ❡ ❛✈❛❧✐❛❞❛
♣❛r❛ tr❛t❛r ❛s ár❡❛s ❞❡ tr❛♥s♣❛rê♥❝✐❛ ❡♥❝♦♥tr❛❞❛s ♥❛ ✐♥t❡❣r❛çã♦ ❞♦s tr✐â♥❣✉❧♦s ♣❛r❛ ♦
❝á❧❝✉❧♦ ❞❛ ❝♦r ✜♥❛❧ ❞♦s ♣♦♥t♦s ❡ ❞❡ s✉❛ tr❛♥s♣❛rê♥❝✐❛ q✉❡ ✈✐r✐❛♠ ❛ s✉❜st✐t✉✐✲❧♦s✳

❆ s❡❣✉✐r sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ❡ ❛s ❛✈❛❧✐❛çõ❡s ❞❡st❛ té❝♥✐❝❛ ❛♣❧✐❝❛❞❛ ❛ ❝❛❞❛
✉♠ ❞♦s ♠♦❞❡❧♦s ❞♦ ❝♦♥❥✉♥t♦ ❞❡ t❡st❡s✳

▼♦❧❡✐r♦✲❘♦s❛

❆ ♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛✱ ❝♦♠♦ ❥á ♦❜s❡r✈❛❞♦ ❛♥t❡r✐♦r♠❡♥t❡✱ ❛♣r❡s❡♥t❛ r❛♠♦s ❜❛st❛♥t❡
✈✐sí✈❡✐s ❡ s❡✉ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❡♣❡♥❞❡ ♠❛✐s ❞❡❧❡s ❞♦ q✉❡ ❞❡ s❡✉s ♥ós t❡r♠✐♥❛✐s✱ ♠❛s ❞❡



✹✳✹✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ◆ós ❚❡r♠✐♥❛✐s ✺✷

❢♦r♠❛ ❡q✉✐❧✐❜r❛❞❛✱ t❛❧ q✉❡ ❡st❡s ♥ós t❛♠❜é♠ sã♦ ✐♠♣♦rt❛♥t❡s ❡ ♠✉❞❛♥ç❛s ♥❡❧❡s sã♦ ❜❡♠
♣❡r❝❡♣tí✈❡✐s✳

❖s ♥ós t❡r♠✐♥❛✐s ❞❛ ♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛ sã♦ ❢♦r♠❛❞♦s ♣♦r ♣❡q✉❡♥❛s ✢♦r❡s ❛❜❡rt❛s ❡
❛✐♥❞❛ ❡♠ ❜♦tõ❡s✱ ❡ t❛♠❜é♠ ♣♦r ❢♦❧❤❛s ♠é❞✐❛s ❡♠ r❡❧❛çã♦ ❛♦ t❛♠❛♥❤♦ ❞❛ ♣❧❛♥t❛✳ ❊st❛s
✢♦r❡s ❛♣r❡s❡♥t❛♠ ✉♠❛ ❣r❛♥❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s✱ ♦ q✉❡ ❢❛③ ❝♦♠ q✉❡ ❛ s✉❜st✐t✉✐çã♦
❞❡st❡s ♣♦r ♣♦♥t♦s ❛❧t❡r❡ ♠✉✐t♦ ♣♦✉❝♦ ♦ ❛s♣❡❝t♦ ✜♥❛❧ ❞❛ ♣❧❛♥t❛✳ ❏á ❛s ❢♦❧❤❛s ❛♣r❡s❡♥t❛♠
tr✐â♥❣✉❧♦s ✉♠ ♣♦✉❝♦ ♠❛✐♦r❡s✱ ♠❛s ❛✐♥❞❛ ♣❡q✉❡♥♦s✳

❆ s✉❜st✐t✉✐çã♦ ❞❡ tr✐â♥❣✉❧♦s ♣♦r ♣♦♥t♦s ♣♦❞❡ s❡r ♥♦t❛❞❛ ❛ ♣❡q✉❡♥❛s ❞✐stâ♥❝✐❛s✱ ♠❛s
♣❛ss❛♠ ❞❡s♣❡r❝❡❜✐❞♦s ❥á ❛ ♣❛rt✐r ❞❡ ❞✐stâ♥❝✐❛s ♠é❞✐❛s✳ ❆♥❛❧✐s❛♥❞♦ ♦s r❡s✉❧t❛❞♦s ✈✐s✉❛✐s✱
♥♦t❛✲s❡ q✉❡ ♦s ♣♦♥t♦s ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞♦s ❡♠ ❞✐stâ♥❝✐❛s ♠✉✐t♦ ♠❡♥♦r❡s q✉❡ ❛q✉❡❧❛s
♣r♦♣♦st❛s ♥♦ tr❛❜❛❧❤♦ ♦r✐❣✐♥❛❧✱ ❞❡✈✐❞♦ à ❜♦❛ ❞❡♥s✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ❞❡st❡ ♠♦❞❡❧♦✳

❊♠ r❡❧❛çã♦ ❛♦ ❞❡s❡♠♣❡♥❤♦✱ ❛ s✉❜st✐t✉✐çã♦ ❞♦s tr✐â♥❣✉❧♦s ♣♦r ♣♦♥t♦s ❛♣r❡s❡♥t♦✉ ❜♦♥s
❣❛♥❤♦s✱ ♦s q✉❛✐s ♣♦❞❡r✐❛♠ s❡r ♠❛✐s ❛❝❡♥t✉❛❞♦s ♥♦ ❝❛s♦ ❞❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❡ ✉♠ ❛❣r✉✲
♣❛♠❡♥t♦ ❤✐❡rárq✉✐❝♦ ♣❛r❛ ❛ ❢✉sã♦ ❞❡ ♣♦♥t♦s ❡ ❝♦♥s❡q✉❡♥t❡ r❡❞✉çã♦ ❞❡ s❡✉ ♥ú♠❡r♦ ♣❛r❛
❞✐stâ♥❝✐❛s ♠❛✐♦r❡s✳ ◆❛ ❋✐❣✉r❛ ✹✳✷✷ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ♦s r❡s✉❧t❛❞♦s ❞❡st❛ s✐♠♣❧✐✜❝❛çã♦✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✺✼✷✷✵✱ ❚❡♠♣♦s✿ ❚r✐â♥❣✉❧♦s ≈ ✵✳✼✾♠s ✱ P♦♥t♦s ≈ ✵✳✻✽♠s

❋✐❣✉r❛ ✹✳✷✷✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s ❝♦♠ ♣♦♥t♦s ♣❛r❛ ❛ ♣❧❛♥t❛
♠♦❧❡✐r♦✲r♦s❛✳ ❚♦❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s ♥ós t❡r♠✐♥❛✐s
❞❛ ♣❧❛♥t❛✳

▲✐❧ás✲❈♦♠✉♠

❖s ♥ós t❡r♠✐♥❛✐s ♥❡st❛ ♣❧❛♥t❛ sã♦ r❡s♣♦♥sá✈❡✐s q✉❛s❡ q✉❡ ❝♦♠♣❧❡t❛♠❡♥t❡ ♣❡❧♦ s❡✉
❛s♣❡❝t♦ ❝♦♠ ♣❡q✉❡♥❛s ✢♦r❡s✱ r❡♣r❡s❡♥t❛❞❛s ❝♦♠ ✺✵✻✹✵ ♣❡q✉❡♥♦s tr✐â♥❣✉❧♦s✳ ❈♦♠ ❡st❛
❞❡♥s✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s✱ s✉❛ s✉❜st✐t✉✐çã♦ ♣♦r ♣♦♥t♦s ♥ã♦ só tr❛③ ✉♠ ❜♦♠ ❣❛♥❤♦ ❞❡ ❞❡✲
s❡♠♣❡♥❤♦✱ ♠❛s t❛♠❜é♠ ♣❛ss❛ ✈✐s✉❛❧♠❡♥t❡ q✉❛s❡ ❞❡s♣❡r❝❡❜✐❞❛✳

❈♦♠♦ ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✷✸✱ ❛ s✉❜st✐t✉✐çã♦ ♣♦r ♣♦♥t♦s ♣♦❞❡ s❡r ✉s❛❞❛ ♥❡st❛ ♣❧❛♥t❛✱
♠❡s♠♦ ❛ ✉♠❛ ❝✉rt❛ ❞✐stâ♥❝✐❛✱ s❡♠ ♣r❡❥✉í③♦ ✈✐s✉❛❧✱ ❝♦♥tr❛r✐❛♥❞♦ ❝♦♠♣❧❡t❛♠❡♥t❡ ❛ ♣r♦♣♦st❛
♦r✐❣✐♥❛❧ ❞❛ té❝♥✐❝❛ q✉❡ ✉t✐❧✐③❛✈❛ ♦s ♣♦♥t♦s ❛ ❡♥♦r♠❡s ❞✐stâ♥❝✐❛s ♣❛r❛ r❡♣r❡s❡♥t❛r tr✐â♥❣✉❧♦s



✹✳✹✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ◆ós ❚❡r♠✐♥❛✐s ✺✸

❝♦♠ ♦ t❛♠❛♥❤♦ ❞❡ ✉♠ ♣✐①❡❧ ❡ ✈❛❧✐❞❛♥❞♦ ❛ ❛❧t❡r❛çã♦ r❡❛❧✐③❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ♣❛r❛ ✉t✐❧✐③❛r
♣♦♥t♦s ♠❛✐♦r❡s ❡ ❞❡ ✈❛r✐❛❞♦s t❛♠❛♥❤♦s ♣❛r❛ ♣❧❛♥t❛s ♠❛✐s ♣ró①✐♠❛s✳

❆✈❛❧✐❛♥❞♦ ❡st❡s r❡s✉❧t❛❞♦s✱ ♣♦❞❡✲s❡ ♥♦t❛r q✉❡ ❛ ✉t✐❧✐③❛çã♦ ❞❡ ✉♠❛ ❡str✉t✉r❛ ❤✐❡rár✲
q✉✐❝❛✱ ♣❛r❛ ✉♥✐r ♦s ♣♦♥t♦s ❡ r❡❞✉③✐r s❡✉ ♥ú♠❡r♦ à ♠❡❞✐❞❛ ❡♠ q✉❡ ❛ ❞✐stâ♥❝✐❛ ❛✉♠❡♥t❛ss❡✱
♣♦❞❡r✐❛ tr❛③❡r ✉♠ ❣❛♥❤♦ ❛✐♥❞❛ ♠❛✐♦r ❞❡ ❞❡s❡♠♣❡♥❤♦ ❝♦♠ ✉♠ ót✐♠♦ r❡s✉❧t❛❞♦ ✈✐s✉❛❧✳

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✺✵✻✹✵✱ ❚❡♠♣♦s✿ ❚r✐â♥❣✉❧♦s ≈ ✵✳✼✼♠s✱ P♦♥t♦s ≈ ✵✳✺✽♠s

❋✐❣✉r❛ ✹✳✷✸✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s ❝♦♠ ♣♦♥t♦s ♣❛r❛ ❛ ♣❧❛♥t❛ ❧✐❧ás✲
❝♦♠✉♠✳ ❚♦❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s ♥ós t❡r♠✐♥❛✐s ❞❛
♣❧❛♥t❛✳

➪r✈♦r❡✲❇❛s❡

❊st❡ ♠♦❞❡❧♦ ❛♣r❡s❡♥t❛✱ ❝♦♠♦ ♥ós t❡r♠✐♥❛✐s✱ ✈ár✐❛s ❢♦❧❤❛s ❜❛st❛♥t❡ ♣❡q✉❡♥❛s ❡ ❝♦♠
✉♠❛ ❣r❛♥❞❡ ❞❡♥s✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s✳ ❊st❛ ❝♦♥✜❣✉r❛çã♦ é ❜❛st❛♥t❡ ❛❞❡q✉❛❞❛ ♣❛r❛ ❛
s✉❜st✐t✉✐çã♦ ♣♦r ♣♦♥t♦s✱ q✉❡ ♥❡st❡ ❝❛s♦ ❛♣r❡s❡♥t❛ ❜♦♥s r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ❛✐♥❞❛ ♦❜s❡r✈❛❞♦
❛ ✉♠❛ ❞✐stâ♥❝✐❛ ♣❡q✉❡♥❛✱ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✷✹✳

❆ s✉❜st✐t✉✐çã♦ ❞♦s tr✐â♥❣✉❧♦s ♣♦r ♣♦♥t♦s ♣r❛t✐❝❛♠❡♥t❡ ♥ã♦ ❛❧t❡r❛ ✈✐s✉❛❧♠❡♥t❡ ❛ ♣❧❛♥t❛
❡ só ♣♦❞❡ s❡r ❢❛❝✐❧♠❡♥t❡ ♣❡r❝❡❜✐❞❛ q✉❛♥❞♦ ♦❜s❡r✈❛❞❛ ❛ ❝✉rt❛ ❞✐stâ♥❝✐❛✳ ❊♠ r❡❧❛çã♦ ❛♦ ❞❡✲
s❡♠♣❡♥❤♦✱ ❛ s✉❜st✐t✉✐çã♦ r❡s✉❧t❛ ❡♠ ✉♠ ♣❡q✉❡♥♦ ❣❛♥❤♦✱ ♠❛s q✉❡ é ❢❛❝✐❧♠❡♥t❡ ❥✉st✐✜❝á✈❡❧
♣❡❧❛ ✐♥❛❧t❡r❛çã♦ ✈✐s✉❛❧ ❞♦ ♠♦❞❡❧♦✳ ❆❧é♠ ❞✐ss♦✱ ❛ss✐♠ ❝♦♠♦ ♥♦s ♠♦❞❡❧♦s ❛♣r❡s❡♥t❛❞♦s ❛♥✲
t❡r✐♦r♠❡♥t❡✱ ♣♦❞❡✲s❡ ♥♦t❛r ♦ ♣♦t❡♥❝✐❛❧ ❞❡ ❛❣r✉♣❛♠❡♥t♦ ❞♦s ♣♦♥t♦s ❡♠ ❞✐stâ♥❝✐❛s ♠❛✐♦r❡s✱
q✉❡ ❞❡✈❡r✐❛ ❛✉♠❡♥t❛r ♦ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦ ❞❡st❛ té❝♥✐❝❛✳

❇♦r❞♦✲❏❛♣♦♥ês

❊st❡ ♠♦❞❡❧♦ ✉t✐❧✐③❛ ✉♠❛ ❢♦r♠❛ ❞❡ r❡♣r❡s❡♥t❛çã♦ s✐♠♣❧✐✜❝❛❞❛ ♣❛r❛ s✉❛s ❢♦❧❤❛s✱ ❛ té❝♥✐❝❛
❞❡ ❜✐❧❧❜♦❛r❞s✳ ❊st❛ ♣❧❛♥t❛ ❝♦♥st✐t✉✐✉✱ ♣♦rt❛♥t♦✱ ✉♠ ❞♦s t❡st❡s ❞❛ ❛♣❧✐❝❛çã♦ ❞❛ té❝♥✐❝❛ ❞❡
s✐♠♣❧✐✜❝❛çã♦ ♣♦r ♣♦♥t♦s ❡♠ ♠♦❞❡❧♦s ❝♦♠ ❜✐❧❧❜♦❛r❞s ♣r♦♣♦st❛ ♥❡st❡ tr❛❜❛❧❤♦✳

❆✈❛❧✐❛♥❞♦✲s❡ ♣r✐♠❡✐r❛♠❡♥t❡ ♦ ✐♠♣❛❝t♦ ❞❡ t❛❧ s✉❜st✐t✉✐çã♦ ♥♦s ♥ós t❡r♠✐♥❛✐s ❞♦ ♠♦❞❡❧♦✱
♣♦❞❡✲s❡ ♥♦t❛r ✉♠ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❜❛st❛♥t❡ r✉✐♠✱ ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✷✺✳ ❈♦♠ ❛
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✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✼✵✼✷✷✱ ❚❡♠♣♦s✿ ❚r✐â♥❣✉❧♦s ≈ ✶✳✵✹♠s✱ P♦♥t♦s ≈ ✵✳✾♠s

❋✐❣✉r❛ ✹✳✷✹✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s ❝♦♠ ♣♦♥t♦s ♣❛r❛ ❛ ♣❧❛♥t❛
ár✈♦r❡✲❜❛s❡✳ ❚♦❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s ♥ós t❡r♠✐♥❛✐s
❞❛ ♣❧❛♥t❛✳

s✐♠♣❧✐✜❝❛çã♦✱ ❛♣❡♥❛s ♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ é ♠❛♥t✐❞♦ ❡ ❛s ❝♦r❡s ❞♦s ♣♦♥t♦s ✉t✐❧✐③❛❞♦s
❡♠ s✉❜st✐t✉✐çã♦ ❛♦s tr✐â♥❣✉❧♦s ❞❛s ❢♦❧❤❛s ♥ã♦ sã♦ ✜é✐s às ♦r✐❣✐♥❛✐s✳ ❉❡st❛ ♠❛♥❡✐r❛✱ ❛
❛♣❧✐❝❛çã♦ ❞❡st❛ té❝♥✐❝❛ só s❡r✐❛ ✈✐á✈❡❧ ✈✐s✉❛❧♠❡♥t❡ ❛ ❞✐stâ♥❝✐❛s ♠✉✐t♦ ❣r❛♥❞❡s ♦✉ ❝♦♠ ✉♠
❝♦♥❥✉♥t♦ ♠✉✐t♦ ❞❡♥s♦ ❞❡ ♣❧❛♥t❛s✱ s✐t✉❛çõ❡s ❡♠ q✉❡ ❛♣❡♥❛s ♦ ❛s♣❡❝t♦ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ é
✐♠♣♦rt❛♥t❡✳

❋✐❣✉r❛ ✹✳✷✺✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s ❝♦♠ ♣♦♥t♦s ♣❛r❛ ❛ ♣❧❛♥t❛ ❜♦r❞♦✲
❥❛♣♦♥ês✳ ❚♦❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s ♥ós t❡r♠✐♥❛✐s ❞❛
♣❧❛♥t❛✳

❯♠❛ ♦✉tr❛ ❞ú✈✐❞❛ ❡♠ r❡❧❛çã♦ à ❛♣❧✐❝❛çã♦ ❞❡st❛ té❝♥✐❝❛ ❡♠ ❢♦❧❤❛s ❥á s✐♠♣❧✐✜❝❛❞❛s
❡r❛ ♦ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦✳ ◆❡st❡ ♠♦❞❡❧♦✱ ❛s ♠❡❞✐çõ❡s ❛♣r❡s❡♥t❛r❛♠ ❞❛❞♦s ❝✉r✐♦s♦s✳
❆♦ ❛✈❛❧✐❛r s♦♠❡♥t❡ ❛s ❢♦❧❤❛s✱ q✉❡ ❥á ❛♣r❡s❡♥t❛♠ ✉♠ ót✐♠♦ ❞❡s❡♠♣❡♥❤♦ ❞❡✈✐❞♦ ❛♦ ❜❛✐①♦
♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s✱ ♦❜s❡r✈❛✲s❡ q✉❡✱ ❝♦♠ ❛ r❡♣r❡s❡♥t❛çã♦ ♣♦r ♣♦♥t♦s✱ ♦ ❞❡s❡♠♣❡♥❤♦
♥ã♦ só ♥ã♦ ❛✉♠❡♥t❛✱ ♠❛s s✐♠ ❞✐♠✐♥✉✐ ❞r❛st✐❝❛♠❡♥t❡✳ ❆ r❡♥❞❡r✐③❛çã♦ ❞❛s ❢♦❧❤❛s ❝♦♠
tr✐â♥❣✉❧♦s ❧❡✈♦✉ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✳✷✻♠s✱ ❡♥q✉❛♥t♦ ❛ r❡♥❞❡r✐③❛çã♦ ❝♦♠ ♣♦♥t♦s ❧❡✈♦✉
❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✳✺✾♠s✳

◆♦ ❡♥t❛♥t♦✱ s❡ ❛ r❡♥❞❡r✐③❛çã♦ ❞❛ ♣❧❛♥t❛ ❝♦♠♣❧❡t❛ ❢♦r ❛✈❛❧✐❛❞❛✱ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠
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tr✐â♥❣✉❧♦s ❧❡✈❛ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✳✾✹♠s✱ ❡♥q✉❛♥t♦ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ♣♦♥t♦s ❧❡✈❛ ❛♣r♦✲
①✐♠❛❞❛♠❡♥t❡ ✵✳✽✻♠s✳ ❊st❛ ❞✐❢❡r❡♥ç❛ ♣♦❞❡ s❡r ❥✉st✐✜❝❛❞❛ ♣❡❧❛ ❢❛❧t❛ ❞❡ ❛❧♣❤❛ ❜❧❡♥❞✐♥❣

q✉❛♥❞♦ ❛s ❢♦❧❤❛s sã♦ r❡♥❞❡r✐③❛❞❛s s❡♠ ♦s r❛♠♦s ❞❡✈✐❞♦ ❛ s✉❛ ♦r❞❡♠ ❡♠ r❡❧❛çã♦ à ❝â♠❡r❛
❡ à ❣r❛♥❞❡ ár❡❛ tr❛♥s♣❛r❡♥t❡ ♣r❡s❡♥t❡ ♥♦ ❜✐❧❧❜♦❛r❞ ❞❛ ❢♦❧❤❛✱ q✉❡ ♣♦❞❡ ❞❡s❝❛rt❛r ♣✐①❡❧s
r❡♥❞❡r✐③❛❞♦s ❞❡♣♦✐s✱ ❡ q✉❡ ♥ã♦ ❛♣❛r❡❝❡ ♥♦s ♣♦♥t♦s✳ ❯♠❛ ✈❡③ r❡♥❞❡r✐③❛❞♦s ♦s r❛♠♦s ❛♥t❡s
❞❛ ❢♦❧❤❛❣❡♠✱ ❛ ♦♣❡r❛çã♦ ✈♦❧t❛ ❛ s❡r ❡①❡❝✉t❛❞❛ t❛♠❜é♠ ♥♦s tr✐â♥❣✉❧♦s ❡ ♦ ❞❡s❡♠♣❡♥❤♦ s❡
❡q✉✐❧✐❜r❛ ♥♦✈❛♠❡♥t❡✱ ♠♦str❛♥❞♦ ❛té ✉♠ ♣❡q✉❡♥♦ ❣❛♥❤♦ ♣❡❧♦s ♣♦♥t♦s✳

❖ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ r✉✐♠ ❞❛ s✐♠♣❧✐✜❝❛çã♦ é ❞❡❝♦rr❡♥t❡ ❞❡ ❞♦✐s ♠♦t✐✈♦s ♣r✐♥❝✐♣❛✐s✳ ❖
♣r✐♠❡✐r♦ é ❛ ♣r❡s❡♥ç❛ ❞❡ ✉♠❛ ❣r❛♥❞❡ ár❡❛ tr❛♥s♣❛r❡♥t❡ ♥♦s tr✐â♥❣✉❧♦s q✉❡ r❡♣r❡s❡♥t❛♠
❛ ❢♦❧❤❛✳ ❖ tr❛t❛♠❡♥t♦ ❞❡st❛ tr❛♥s♣❛rê♥❝✐❛✱ q✉❡ ♥ã♦ é ❝♦♥s✐❞❡r❛❞♦ ♥♦ tr❛❜❛❧❤♦ ♦r✐❣✐♥❛❧✱
❝r✐❛ ♣♦♥t♦s s❡♠✐✲tr❛♥s♣❛r❡♥t❡s ❡ ❝♦♠ ❛ ❝♦r r❡♣r❡s❡♥t❛♥❞♦ ❛ ✐♥t❡❣r❛çã♦ ❞♦s ♣✐①❡❧s ♥ã♦
tr❛♥s♣❛r❡♥t❡s ❞♦ tr✐â♥❣✉❧♦✳ ❈♦♠♦ ❛ ár❡❛ s❡♠ ♣✐①❡❧s ✈✐sí✈❡✐s é ❜❛st❛♥t❡ ❣r❛♥❞❡✱ ♦ ♣♦♥t♦
♥ã♦ r❡♣r❡s❡♥t❛ ✜❡❧♠❡♥t❡ ♦ tr✐â♥❣✉❧♦✳

❖✉tr♦ ♣r♦❜❧❡♠❛ é ❛ ✉t✐❧✐③❛çã♦ ❞❡ ❛♣❡♥❛s ❞♦✐s tr✐â♥❣✉❧♦s ♣❛r❛ r❡♣r❡s❡♥t❛r t♦❞❛ ❛ ❢♦❧❤❛✱
♦ q✉❡ ❣❡r❛ ♣♦♥t♦s ❣r❛♥❞❡s q✉❡✱ ❛❧é♠ ❞❡ ❡①tr❛♣♦❧❛r ❛ ár❡❛ ✈✐sí✈❡❧ ❞❛ ❢♦❧❤❛✱ ❝♦♥❞❡♥s❛♠
♠✉✐t❛ ✐♥❢♦r♠❛çã♦ ❞❡ ❝♦r✳ ◆❛ ❋✐❣✉r❛ ✹✳✷✻ é ❛♣r❡s❡♥t❛❞♦ ✉♠ ❡st✉❞♦ ❝♦♠ ✽ tr✐â♥❣✉❧♦s ❛♦
✐♥✈és ❞❡ ✷ ❡ ♣♦❞❡✲s❡ ♥♦t❛r ✉♠❛ ♠❛✐♦r ✜❞❡❧✐❞❛❞❡ ♥❛ r❡♣r❡s❡♥t❛çã♦✳

❋✐❣✉r❛ ✹✳✷✻✿ ❊st✉❞♦ ❞❛ ❛♣❧✐❝❛çã♦ ❞❡ ♣♦♥t♦s à ❢♦❧❤❛ ❞❛ ♣❧❛♥t❛ ❜♦r❞♦✲❥❛♣♦♥ês✳

P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á

❊st❡ ♠♦❞❡❧♦ ❛♣r❡s❡♥t❛ ✉♠ ❝❛s♦ ✐♥t❡r❡ss❛♥t❡ ❞❡ ❡st✉❞♦ ♣❛r❛ ❛ s✐♠♣❧✐✜❝❛çã♦ ❝♦♠ ♣♦♥t♦s✳
❙✉❛s ❢♦❧❤❛s ✉t✐❧✐③❛♠ ✉♠❛ r❡♣r❡s❡♥t❛çã♦ ❜❛s❡❛❞❛ ❡♠ ✐♠❛❣❡♥s✱ s✐♠✐❧❛r à té❝♥✐❝❛ ❞❡ ❜✐❧❧❜♦❛r❞s
✉t✐❧✐③❛❞❛ ♥❛ ♣❧❛♥t❛ ❜♦r❞♦✲❥❛♣♦♥ês✱ ❞✐❢❡r❡♥t❡♠❡♥t❡ ❞❡st❛✳ ❊♥tr❡t❛♥t♦✱ ❛s ❢♦❧❤❛s ♥ã♦ sã♦
s✐♠♣❧❡s q✉❛❞r❛❞♦s ❡ s✐♠ ✉♠❛ ❛♣r♦①✐♠❛çã♦ ❞❡ s❡✉ ❢♦r♠❛t♦✱ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛
❋✐❣✉r❛ ✹✳✷✼✳



✹✳✹✳ ❙✐♠♣❧✐✜❝❛çã♦ ❞❡ ◆ós ❚❡r♠✐♥❛✐s ✺✻

❋✐❣✉r❛ ✹✳✷✼✿ ❊str✉t✉r❛ ❞♦ ♠♦❞❡❧♦ ❞❡ ❢♦❧❤❛ ♥❛ ♣❧❛♥t❛ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✳

❖ ❢♦r♠❛t♦ ❞❛ ❢♦❧❤❛ ❝♦♠ s❡✉s tr✐â♥❣✉❧♦s ❜❡♥❡✜❝✐❛ ♠✉✐t♦ ❛ té❝♥✐❝❛ ❞❡ ♣♦♥t♦s ❡♠ ❝♦♠♣❛✲
r❛çã♦ ❛♦s ❞♦✐s tr✐â♥❣✉❧♦s ✉t✐❧✐③❛❞♦s ♥♦s ❜✐❧❧❜♦❛r❞s ❝❧áss✐❝♦s✳ ◆❛ s✐♠♣❧✐✜❝❛çã♦ sã♦ ❣❡r❛❞♦s
♠❛✐s ♣♦♥t♦s✱ q✉❡ r❡♣r❡s❡♥t❛♠ ✉♠❛ ár❡❛ ♠❡♥♦r ❞❛ ❢♦❧❤❛ ❡✱ ♣♦r ✐ss♦✱ ❛♣r❡s❡♥t❛♠ ✉♠❛ ✜✲
❞❡❧✐❞❛❞❡ ♠❛✐♦r ♥❛ ❝♦r ❡ tr❛♥s♣❛rê♥❝✐❛✳ ❖ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❞❡st❛ s✐♠♣❧✐✜❝❛çã♦ ❛✐♥❞❛ ♥ã♦
é tã♦ ❜♦♠ q✉❛♥t♦ ♦s ♠♦❞❡❧♦s q✉❡ ✉t✐❧✐③❛♠ ❛ r❡♣r❡s❡♥t❛çã♦ ❣❡♦♠étr✐❝❛ ❝♦♠♣❧❡t❛ ♣❛r❛ ❛s
❢♦❧❤❛s✱ ♠❛s ❥á ❛♣r❡s❡♥t❛ ✉♠ ❛s♣❡❝t♦ ♠✉✐t♦ s✉♣❡r✐♦r ❛♦ ♦❜t✐❞♦ ♥❛ s✐♠♣❧✐✜❝❛çã♦ ❞❛ ♣❧❛♥t❛
❜♦r❞♦✲❥❛♣♦♥ês✳

❆ss✐♠✱ ❡st❛ s✐♠♣❧✐✜❝❛çã♦ ❛✐♥❞❛ ♥ã♦ ♣♦❞❡ s❡r ✉s❛❞❛ ❝♦♠ ❞✐stâ♥❝✐❛s ♠✉✐t♦ ♣❡q✉❡♥❛s✱
❡♠ q✉❡ ♦ ❛s♣❡❝t♦ ❣❡r❛❧ s❡ t♦r♥❡ ❛ ♣r✐♥❝✐♣❛❧ ❝❛r❛❝t❡ríst✐❝❛ ❞❛ ♣❧❛♥t❛✳ ❙❡ ❛ ♣❧❛♥t❛ ❡st✐✈❡r
❧♦❝❛❧✐③❛❞❛ ❡♥tr❡ ♦✉tr❛s ♣❧❛♥t❛s✱ ❡♠ ✉♠❛ ✈❡❣❡t❛çã♦ ❞❡♥s❛✱ ❛ ❞✐stâ♥❝✐❛ ♣❛r❛ ❛ ✉t✐❧✐③❛çã♦ ❞❛
té❝♥✐❝❛ ♣♦❞❡ s❡r ❜❛st❛♥t❡ r❡❞✉③✐❞❛✳ ◆❛ ❋✐❣✉r❛ ✹✳✷✽ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ❛ ❝♦♠♣❛r❛çã♦ ❡♥tr❡
❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ♣♦♥t♦s ❡ ❛ r❡♣r❡s❡♥t❛çã♦ ♦r✐❣✐♥❛❧✳

❖ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ❢♦❧❤❛s ❡ tr✐â♥❣✉❧♦s ✉t✐❧✐③❛❞♦s ♣❛r❛ s✉❛ r❡♣r❡s❡♥t❛çã♦ ✭✾✹✷✸✵✮ ❢❛③
❝♦♠ q✉❡ ♦s ❣❛♥❤♦s ❝♦♠ s✉❛ s✐♠♣❧✐✜❝❛çã♦ s❡❥❛♠ ❜❛st❛♥t❡ ❣r❛♥❞❡s✳ ❊♥q✉❛♥t♦ ❛ r❡♣r❡s❡♥✲
t❛çã♦ ❞❛ ❢♦❧❤❛❣❡♠ ❝♦♠♣❧❡t❛ ❧❡✈❛ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✷✳✶✵♠s✱ ❛ r❡♣r❡s❡♥t❛çã♦ ❝♦♠ ♣♦♥t♦s
❧❡✈❛ ✶✱✶✹♠s✱ q✉❛s❡ ♠❡t❛❞❡ ❞♦ t❡♠♣♦✳

❈♦♠ ❡st❡ ❣❛♥❤♦ ❡ ✉♠ ❜♦♠ r❡s✉❧t❛❞♦ ✈✐s✉❛❧✱ ♣♦❞❡✲s❡ ❝♦♥s✐❞❡r❛r ✉t✐❧✐③❛r ❡st❛ s✐♠♣❧✐✜❝❛✲
çã♦✱ ♠❡s♠♦ ❝♦♠ ✉♠❛ ♣❡q✉❡♥❛ ♣❡r❞❛ ✈✐s✉❛❧ ♥♦ ❝❛s♦ ❞❡ ✉♠❛ ♣r♦①✐♠✐❞❛❞❡ ❞♦ ♦❜s❡r✈❛❞♦r✳
❆ss✐♠ ❝♦♠♦ ♥♦s ♦✉tr♦s ♠♦❞❡❧♦s ❛✈❛❧✐❛❞♦s ♥❡st❡ tr❛❜❛❧❤♦✱ ♦s ❣❛♥❤♦s ♣♦❞❡r✐❛♠ s❡r ♠❛✐♦r❡s
❡♠ ❣r❛♥❞❡s ❞✐stâ♥❝✐❛s ❝♦♠ ❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❡ ✉♠❛ ❡str✉t✉r❛ ❤✐❡rárq✉✐❝❛ ♣❛r❛ ❛❣r✉♣❛r



✹✳✺✳ ❉✐s❝✉ssã♦ ❞♦s ❘❡s✉❧t❛❞♦s ✺✼

✭❛✮ ❚r✐â♥❣✉❧♦s ❂ ✾✹✷✸✵✱ ❚❡♠♣♦s✿ ❚r✐â♥❣✉❧♦s ≈ ✷✳✶✵♠s✱ P♦♥t♦s ≈ ✶✳✶✹♠s

❋✐❣✉r❛ ✹✳✷✽✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♥ós t❡r♠✐♥❛✐s ❝♦♠ ♣♦♥t♦s ♣❛r❛ ❛ ♣❧❛♥t❛
♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✳ ❚♦❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ✜❣✉r❛ r❡❢❡r❡♠✲s❡ ❛♣❡♥❛s ❛♦s ♥ós
t❡r♠✐♥❛✐s ❞❛ ♣❧❛♥t❛✳

♦ ♣♦♥t♦s à ♠❡❞✐❞❛ ❡♠ q✉❡ ❡st❡s s❡ t♦r♥❛♠ ♠✉✐t♦ ♣❡q✉❡♥♦s✳

✹✳✺ ❉✐s❝✉ssã♦ ❞♦s ❘❡s✉❧t❛❞♦s

❆ ❚❛❜❡❧❛ ✹✳✶ ❛♣r❡s❡♥t❛ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ❡ ❛ t❛①❛ ❞❡ q✉❛❞r♦s ♣♦r s❡❣✉♥❞♦
✭❋P❙✮ r❡❢❡r❡♥t❡ à r❡♥❞❡r✐③❛çã♦ ❞❛s ♣❧❛♥t❛s ❝♦♠♣❧❡t❛s ❡ ❞❡ ❝❛❞❛ ❣r✉♣♦ ❞❡ ór❣ã♦s ✐♥❞✐✲
✈✐❞✉❛❧♠❡♥t❡✳ ❉❡st❛ t❛❜❡❧❛ ♣♦❞❡✲s❡ ♥♦t❛r ❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ✉t✐❧✐③❛❞❛
♣❛r❛ ❛ r❡♣r❡s❡♥t❛çã♦ ❞♦s ♥ós t❡r♠✐♥❛✐s ❡♠ ♣❧❛♥t❛s s❡♠ s✐♠♣❧✐✜❝❛çã♦✱ ❝❛s♦ ❞♦s ♠♦❞❡❧♦s
♠♦❧❡✐r♦✲r♦s❛✱ ❧✐❧ás✲❝♦♠✉♠ ❡ ár✈♦r❡✲❜❛s❡✳ ◆❛s ♣❧❛♥t❛s ❡♠ q✉❡ ❛ ❢♦❧❤❛❣❡♠ ✉t✐❧✐③❛ r❡♣r❡✲
s❡♥t❛çã♦ ❜❛s❡❛❞❛ ❡♠ ✐♠❛❣❡♥s✱ ❡st❡ ❝♦♥❥✉♥t♦ ❛♣r❡s❡♥t❛ ♠❡♥♦s tr✐â♥❣✉❧♦s ❞♦ q✉❡ r❛♠♦s ❡
❡①✐❣❡ ♠❡♥♦s ♣r♦❝❡ss❛♠❡♥t♦ ❣rá✜❝♦✳

❖✉tr❛ ♦❜s❡r✈❛çã♦ é ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❛ ❡str✉t✉r❛ ❞♦s ♠♦❞❡❧♦s ❞❛ ♣❧❛♥t❛✱ ❛❧é♠ ❞❛ q✉❛♥✲
t✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s✳ ◆❛s ♣❧❛♥t❛s ❡♠ q✉❡ ♦s r❛♠♦s sã♦ ♠❛✐s ✈✐sí✈❡✐s✱ ❝❛s♦ ❞♦s ♠♦❞❡❧♦s
♠♦❧❡✐r♦✲r♦s❛ ❡ ár✈♦r❡✲❜❛s❡✱ ♦s ♥ós t❡r♠✐♥❛✐s✱ ♠❡s♠♦ q✉❡ ❝♦♠ ✉♠❛ ♠❛✐♦r q✉❛♥t✐❞❛❞❡ ❞❡
tr✐â♥❣✉❧♦s✱ ❛♣r❡s❡♥t❛♠ t❛①❛s ❞❡ q✉❛❞r♦s ♠❛✐♦r❡s✳ ■st♦ ♣♦❞❡ s❡r ❥✉st✐✜❝❛❞♦ ♣❡❧❛ ♦❝❧✉sã♦
❞❡ ❣❡♦♠❡tr✐❛ ♥♦s ♥ós t❡r♠✐♥❛✐s✱ q✉❡ ♥❡ss❛s ♣❧❛♥t❛s é ❜❡♠ ♠❛✐♦r ❞♦ q✉❡ ♥♦s r❛♠♦s ❡✱ ♣♦r
✐ss♦✱ ❛s ♦t✐♠✐③❛çõ❡s ❞♦ ♣✐♣❡❧✐♥❡ ❣rá✜❝♦ ❜❡♥❡✜❝✐❛♠ ❡st❡ ❣r✉♣♦ ❡ ♥ã♦ ❝♦♥s❡❣✉❡♠ ♦ ♠❡s♠♦
❜❡♥❡❢í❝✐♦ ♣❛r❛ ♦s r❛♠♦s q✉❡ ❛♣r❡s❡♥t❛♠ ♣♦✉❝❛ ♦❝❧✉sã♦✳

❊st❛ ♦t✐♠✐③❛çã♦ é ♥♦t❛✈❡❧♠❡♥t❡ ❧✐♠✐t❛❞❛✱ ♥ã♦ ❝♦♥s❡❣✉✐♥❞♦ r❡❞✉③✐r ❞❡♠❛✐s ♦ ♣r♦❝❡s✲
s❛♠❡♥t♦ ❣rá✜❝♦ ♥❛s ♣❧❛♥t❛s ❡♠ q✉❡ ♦ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s ♥♦s ♥ós t❡r♠✐♥❛✐s é ❜❛st❛♥t❡
♠❛✐♦r q✉❡ ♥♦s r❛♠♦s✱ ♠❡s♠♦ q✉❡ ❛ ♦❝❧✉sã♦ ❞❛s ❢♦❧❤❛s ❡ ✢♦r❡s s❡❥❛ ❛✐♥❞❛ ♠❛✐♦r ♥❡st❡s
❝❛s♦s✳ ❯♠ ❡①❡♠♣❧♦ ❞✐st♦ é ❛ ♣❧❛♥t❛ ❧✐❧ás✲❝♦♠✉♠✱ ❝♦♠ ♣r❡s❡♥ç❛ ❞❡ ❛✉t♦✲♦❝❧✉sã♦✱ ♣♦ré♠✱
✉♠ ♥ú♠❡r♦ ♠✉✐t♦ s✉♣❡r✐♦r ❞❡ tr✐â♥❣✉❧♦s ♥♦s ♥ós t❡r♠✐♥❛✐s✳

❆ ❚❛❜❡❧❛ ✹✳✷ ❝♦♥té♠ ♦s r❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞❡ r❛♠♦s✱ ❝♦♠ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛s
té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧ ❡ s✉❜st✐t✉✐çã♦ ♣♦r ❧✐♥❤❛s✳ ❊st❛ ❝♦♠❜✐♥❛çã♦ ♣r♦♣♦r✲
❝✐♦♥♦✉ ✉♠ ❣❛♥❤♦ ✈✐s✉❛❧ s❡♠ ♣❡r❞❛s ❝♦♥s✐❞❡rá✈❡✐s ❞❡ ❞❡s❡♠♣❡♥❤♦ ❡♠ t♦❞❛s ❛s ♣❧❛♥t❛s✳



✹✳✺✳ ❉✐s❝✉ssã♦ ❞♦s ❘❡s✉❧t❛❞♦s ✺✽

P❧❛♥t❛ ❚✐♣♦ ◆♦
✠ ❞❡ ❚r✐â♥❣✉❧♦s ❋P❙

❝♦♠♣❧❡t❛ ✽✵✾✻✹ ✸✷✵
▼♦❧❡✐r♦✲r♦s❛ r❛♠♦s ✷✸✼✹✹ ✽✽✷

♥ós t❡r♠✐♥❛✐s ✺✼✷✷✵ ✶✷✻✵
❝♦♠♣❧❡t❛ ✻✵✶✻✵ ✹✵✺

▲✐❧ás✲❝♦♠✉♠ r❛♠♦s ✾✺✷✵ ✸✽✼✵
♥ós t❡r♠✐♥❛✐s ✺✵✻✹✵ ✶✸✵✵
❝♦♠♣❧❡t❛ ✶✷✶✵✷✾ ✷✶✸

➪r✈♦r❡✲❜❛s❡ r❛♠♦s ✺✵✸✵✼ ✽✺✵
♥ós t❡r♠✐♥❛✐s ✼✵✼✷✷ ✾✻✹
❝♦♠♣❧❡t❛ ✺✼✽✺✷ ✶✶✻✵

❇♦r❞♦✲❥❛♣♦♥ês r❛♠♦s ✺✵✺✷✽ ✶✸✽✵
♥ós t❡r♠✐♥❛✐s ✼✸✷✹ ✸✼✻✵
❝♦♠♣❧❡t❛ ✷✷✹✹✸✽ ✶✷✺

P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á r❛♠♦s ✶✸✵✷✵✽ ✸✶✷
♥ós t❡r♠✐♥❛✐s ✾✹✷✸✵ ✹✼✺

❚❛❜❡❧❛ ✹✳✶✿ ❘❡s✉❧t❛❞♦s ♦r✐❣✐♥❛✐s ♣❛r❛ ❝❛❞❛ ♣❧❛♥t❛ s❡♠ s✐♠♣❧✐✜❝❛çã♦✳

❖s ♠♦❞❡❧♦s q✉❡ ❛♣r❡s❡♥t❛♠ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ r❛♠♦s tê♠ ❛ ♠❛✐♦r q✉❡❞❛ ❞❡
❞❡s❡♠♣❡♥❤♦✱ q✉❡ ❛✐♥❞❛ é ✉♠❛ q✉❡❞❛ ♣❡q✉❡♥❛ ❡♠ ❝♦♠♣❛r❛çã♦ ❝♦♠ ♦ ❣❛♥❤♦ ✈✐s✉❛❧ ❞❛
❝♦♠❜✐♥❛çã♦✳

❆ ❛♥á❧✐s❡ ❞❡st❛s ♣❧❛♥t❛s ❡♠ r❡❧❛çã♦ ❛ s❡✉s r❛♠♦s ♠♦str❛ q✉❡ ♣❧❛♥t❛s ❝♦♠ ♠❛✐♦r ❣r❛✉
❞❡ r❛♠✐✜❝❛çã♦✱ ♦✉ s❡❥❛✱ ❛q✉❡❧❛s ❡♠ q✉❡ ❛ ❝❛❞❡✐❛ ❞❡ r❛♠♦s q✉❡ ♣r♦❞✉③ ♦✉tr♦s r❛♠♦s é
♠❛✐♦r✱ sã♦ ♠❛✐s ❜❡♥❡✜❝✐❛❞❛s ♣❡❧❛ s✐♠♣❧✐✜❝❛çã♦ ❡str✉t✉r❛❧✱ ❛❧✐❛❞❛ ♦✉ ♥ã♦ à s✉❜st✐t✉✐çã♦
♣♦r ❧✐♥❤❛s✳ ◆❡st❛s ♣❧❛♥t❛s✱ ♦s r❛♠♦s ♠❡♥♦r❡s ❡ ♠❡♥♦s ✈✐sí✈❡✐s sã♦ r❡s♣♦♥sá✈❡✐s ♣♦r ✉♠❛
❣r❛♥❞❡ ♣❛rt❡ ❞♦s tr✐â♥❣✉❧♦s ❞♦ ♠♦❞❡❧♦ ❡ s✉❛ r❡♠♦çã♦ tr❛③ ❣r❛♥❞❡s ❣❛♥❤♦s ❞❡ ❞❡s❡♠♣❡♥❤♦✳

❊st❡ é ♦ ❝❛s♦ ❞❡ t♦❞❛s ❛s ♣❧❛♥t❛s ✉t✐❧✐③❛❞❛s ♥♦s t❡st❡s ♥❡st❡ tr❛❜❛❧❤♦✱ ❝♦♠ ❡①❝❡çã♦ ❞❛
♣❧❛♥t❛ ♠♦❧❡✐r♦✲r♦s❛ q✉❡ ❛♣r❡s❡♥t❛ ✉♠ ❣r❛✉ ❞❡ r❛♠✐✜❝❛çã♦ ♠❡♥♦r✳ ◆❡❧❛s✱ ♣♦❞❡✲s❡ ♥♦t❛r
✉♠ ❣r❛♥❞❡ s❛❧t♦ ❞❡ ❞❡s❡♠♣❡♥❤♦ ❧♦❣♦ ♥♦ ♣r✐♠❡✐r♦ ♥í✈❡❧ ❞❡ ❞❡t❛❧❤❡ ❡ ✉♠❛ ❣r❛♥❞❡ r❡❞✉çã♦
❞♦ ♥ú♠❡r♦ ❞❡ tr✐â♥❣✉❧♦s✳

❆✐♥❞❛ ❡♠ r❡❧❛çã♦ ❛♦s r❛♠♦s✱ ♦s ❡①♣❡r✐♠❡♥t♦s ❛♣♦♥t❛r❛♠ ❞✉❛s ❞✐✈✐sõ❡s ❝❧❛r❛s ❡♥tr❡
❛s ♣❧❛♥t❛s✱ ❛q✉❡❧❛s q✉❡ tê♠ s❡✉s r❛♠♦s ❜❛st❛♥t❡ ♦❝❧✉í❞♦s ♣❡❧♦s ♥ós t❡r♠✐♥❛✐s✱ ❝❛s♦ ❞❛
❧✐❧ás✲❝♦♠✉♠✱ ❜♦r❞♦✲❥❛♣♦♥ês ❡ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á✱ ❡ ❛q✉❡❧❛s q✉❡ tê♠ r❛♠♦s ♠❛✐s ✈✐sí✈❡✐s✱
❝❛s♦ ❞❛ ♠♦❧❡✐r♦✲r♦s❛ ❡ ❞❛ ár✈♦r❡✲❜❛s❡✳ ◆♦ ♣r✐♠❡✐r♦ ❣r✉♣♦✱ ❛ s✐♠♣❧✐✜❝❛çã♦ ❞♦s r❛♠♦s ♣♦❞❡
s❡r ✉s❛❞❛ ❡♠ ❞✐stâ♥❝✐❛s ♠❡♥♦r❡s s❡♠ ❣r❛♥❞❡s ♣❡r❞❛s ✈✐s✉❛✐s✱ ❥á ♥♦ s❡❣✉♥❞♦ ❣r✉♣♦✱ ❡st❛
s✐♠♣❧✐✜❝❛çã♦ ❞❡✈❡ s❡r ✉s❛❞❛ ❛♣❡♥❛s ❝♦♠ ❞✐stâ♥❝✐❛s ❣r❛♥❞❡s ❡♠ r❡❧❛çã♦ ♦❜s❡r✈❛❞♦r ♣❛r❛
q✉❡ s❡ t♦r♥❡ ✐♠♣❡r❝❡♣tí✈❡❧✳

❊♠ r❡❧❛çã♦ ❛♦s ♥ós t❡r♠✐♥❛✐s✱ ❝✉❥♦s r❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ♣♦❞❡♠ s❡r ✈✐st♦s ♥❛



✹✳✺✳ ❉✐s❝✉ssã♦ ❞♦s ❘❡s✉❧t❛❞♦s ✺✾

P❧❛♥t❛ ◆í✈❡❧ ❞❡ ❉❡t❛❧❤❡ ◆♦
✠ ❞❡ ❚r✐â♥❣✉❧♦s ◆♦

✠ ❞❡ ▲✐♥❤❛s ❋P❙

✵ ✷✸✼✹✹ ✵ ✽✽✷
✶ ✷✵✽✸✷ ✶✹ ✶✵✵✵

▼♦❧❡✐r♦✲r♦s❛ ✷ ✶✼✻✹✽ ✸✸ ✶✵✾✵
✸ ✶✸✽✼✷ ✻✸ ✶✹✶✺
✹ ✵ ✶✸✵ ✼✾✸✻
✵ ✾✺✷✵ ✵ ✸✽✼✵

▲✐❧ás✲❝♦♠✉♠ ✶ ✸✻✻✹ ✸✶✷ ✺✶✸✷
✷ ✺✹✹ ✹✶✶ ✻✸✼✺
✸ ✵ ✹✶✾ ✻✾✾✵
✵ ✺✵✸✵✼ ✵ ✽✺✵

➪r✈♦r❡✲❜❛s❡ ✶ ✷✾✽✹ ✶✶✺✺ ✹✶✹✵
✷ ✶✶✺✻ ✶✷✵✺ ✺✶✹✵
✸ ✵ ✶✷✶✻ ✻✸✶✵
✵ ✺✵✺✷✽ ✵ ✶✸✽✵

❇♦r❞♦✲❥❛♣♦♥ês ✶ ✺✺✶✹ ✶✸✽✾ ✹✵✻✵
✷ ✸✺✻✵ ✶✹✹✸ ✹✹✵✵
✸ ✶✵✷✵ ✶✹✺✺ ✺✵✻✵
✹ ✵ ✶✹✺✻ ✺✼✵✹
✵ ✶✸✵✷✵✽ ✵ ✸✶✷

P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á ✶ ✶✵✾✷✽ ✻✸✺ ✷✶✼✵
✷ ✶✹✵✵ ✼✾✹ ✺✶✾✵
✸ ✵ ✼✾✺ ✻✻✵✵

❚❛❜❡❧❛ ✹✳✷✿ ❘❡s✉❧t❛❞♦s ❞❛ ❝♦♠❜✐♥❛çã♦ ❞❛s té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ r❛♠♦s ♣❛r❛ ❝❛❞❛
♣❧❛♥t❛✳

❚❛❜❡❧❛ ✹✳✸✱ ❛ ♠❛✐♦r ❞✐❢❡r❡♥ç❛ ❡♥❝♦♥tr❛❞❛ ♥♦s r❡s✉❧t❛❞♦s s❡ ❞á ♣❡❧❛ ❢♦r♠❛ ❞❡ r❡♣r❡s❡♥t❛çã♦
❡ ♥ã♦ ♣♦r s✉❛ ✐♠♣♦rtâ♥❝✐❛ ♦✉ ✈✐s✐❜✐❧✐❞❛❞❡ ♥♦ ♠♦❞❡❧♦ ❞❛ ♣❧❛♥t❛✳

◆♦ ❝♦♥❥✉♥t♦ ❞❡ t❡st❡s ❞❡st❡ tr❛❜❛❧❤♦✱ t♦❞❛s ❛s ♣❧❛♥t❛s q✉❡ ❛♣r❡s❡♥t❛✈❛♠ ♥ós t❡r♠✐✲
♥❛✐s ❝♦♠ r❡♣r❡s❡♥t❛çã♦ ❞❡t❛❧❤❛❞❛ ✉t✐❧✐③❛♠ ♣❛r❛ t❛❧ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡q✉❡♥♦s
tr✐â♥❣✉❧♦s✳ ❊st❛ ❞❡♥s✐❞❛❞❡ ❞❡ tr✐â♥❣✉❧♦s ❜❡♥❡✜❝✐❛ ❛ s✐♠♣❧✐✜❝❛çã♦ ♣♦r ♣♦♥t♦s✱ ♣r♦❞✉③✐♥❞♦
r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ❜❛st❛♥t❡ ♣ró①✐♠♦s ❞❛s r❡♣r❡s❡♥t❛çõ❡s ♦r✐❣✐♥❛✐s✱ ♣♦❞❡♥❞♦ s❡r ✉t✐❧✐③❛❞♦s
❡♠ ❞✐stâ♥❝✐❛s ♥ã♦ ♠✉✐t♦ ❣r❛♥❞❡s ❞♦ ♦❜s❡r✈❛❞♦r✳ ❊st❡ é ❝❛s♦ ❞❛s ♣❧❛♥t❛s ♠♦❧❡✐r♦✲r♦s❛✱
❧✐❧ás✲❝♦♠✉♠ ❡ ár✈♦r❡✲❜❛s❡✳

❏á ❛s ♣❧❛♥t❛s q✉❡ ❛♣r❡s❡♥t❛✈❛♠ ✉♠❛ s✐♠♣❧✐✜❝❛çã♦ ❡♠ s❡✉s ♥ós t❡r♠✐♥❛✐s✱ ✉t✐❧✐③❛♥❞♦
❛ r❡♣r❡s❡♥t❛çã♦ ❜❛s❡❛❞❛ ❡♠ ✐♠❛❣❡♥s✱ ♥ã♦ ❢♦r❛♠ ❛❜♦r❞❛❞❛s ♣❡❧♦ tr❛❜❛❧❤♦ ♦r✐❣✐♥❛❧ ❞❡ r❡✲
♣r❡s❡♥t❛çã♦ ❝♦♠ ♣♦♥t♦s ❡ ❢♦r❛♠ ♦❜❥❡t♦s ❞❡ ❡st✉❞♦ ♣❛r❛ ❛ t❡♥t❛t✐✈❛ ❞❡ ❡①t❡♥sã♦ ❞❡st❛
té❝♥✐❝❛✳ ❖s r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ❞❛ ❛♣❧✐❝❛çã♦ ❞❡st❛ té❝♥✐❝❛ ❡♠ t❛✐s ♠♦❞❡❧♦s ❞❡✐①❛r❛♠ ❜❛s✲
t❛♥t❡ ❛ ❞❡s❡❥❛r✱ ♠❛s t❛♠❜é♠ ❛♣♦♥t❛r❛♠ ✉♠❛ s♦❧✉çã♦ ♣❛r❛ ♦s ♣r♦❜❧❡♠❛s ❡♥❝♦♥tr❛❞♦s✳



✹✳✺✳ ❉✐s❝✉ssã♦ ❞♦s ❘❡s✉❧t❛❞♦s ✻✵

❆ ✉t✐❧✐③❛çã♦ ❞❡ ♥ú♠❡r♦ ♠í♥✐♠♦ ❞❡ tr✐â♥❣✉❧♦s✱ ❝❛s♦ ❞❛ ♣❧❛♥t❛ ❜♦r❞♦✲❥❛♣♦♥ês q✉❡ ✉t✐❧✐③❛
❛♣❡♥❛s ❞♦✐s tr✐â♥❣✉❧♦s ♣♦r ❢♦❧❤❛✱ ❛❢❡t❛ ❛ té❝♥✐❝❛ ♣♦r ❛♣r❡s❡♥t❛r ❣r❛♥❞❡s ár❡❛s tr❛♥s♣❛✲
r❡♥t❡s ♥♦s tr✐â♥❣✉❧♦s✳ ■st♦ ❧❡✈❛ ❛ ♣r♦❞✉çã♦ ❞❡ ✉♠❛ s✐♠♣❧✐✜❝❛çã♦ ❣r♦ss❡✐r❛ ✈✐s✉❛❧♠❡♥t❡✳
❆❧é♠ ❞✐ss♦✱ ❛ ❞✐✜❝✉❧❞❛❞❡ ❞❡ ♦r❞❡♥❛çã♦ ❞♦s ♣♦♥t♦s✱ q✉❡ ❛❣♦r❛ ❛♣r❡s❡♥t❛♠ tr❛♥s♣❛rê♥❝✐❛✱
♣r♦❞✉③❡♠ r❡s✉❧t❛❞♦s r✉✐♥s ❡♠ t❡r♠♦s ❞❡ ❞❡s❡♠♣❡♥❤♦✱ s♦❜r❡❝❛rr❡❣❛♥❞♦ ❛ ♣❧❛❝❛ ❣rá✜❝❛✳

◆♦ ❡♥t❛♥t♦✱ ❛ ❛♣❧✐❝❛çã♦ ❞❛ té❝♥✐❝❛ ♥❛ ♣❧❛♥t❛ ♣✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á ❛♣r❡s❡♥t❛ ❛ s♦❧✉çã♦
♣❛r❛ ❡ss❡s ♣r♦❜❧❡♠❛s✳ ◆❡❧❛✱ ❛s ❢♦❧❤❛s sã♦ r❡♣r❡s❡♥t❛❞❛s ♣♦r ✉♠ ♥ú♠❡r♦ ♠❛✐♦r ❞❡ tr✐✲
â♥❣✉❧♦s✱ ♠❡s♠♦ q✉❡ ❛✐♥❞❛ ❜❛s❡❛❞♦s ❡♠ ✐♠❛❣❡♠✳ ❙✉❛ s✉❜st✐t✉✐çã♦ ♣♦r ♣♦♥t♦s ❛♣r❡s❡♥t❛
r❡s✉❧t❛❞♦s ✈✐s✉❛✐s ❜❛st❛♥t❡ ♠❡❧❤♦r❡s ❞♦ q✉❡ ♥♦ ❝❛s♦ ♠í♥✐♠♦✱ ♠❛s ❛✐♥❞❛ ♥ã♦ tã♦ ❜♦♥s
q✉❛♥t♦ ❞♦s ♠♦❞❡❧♦s ❝♦♠ r❡♣r❡s❡♥t❛çã♦ ❞❡t❛❧❤❛❞❛✳ ❊♠ t❡r♠♦s ❞❡ ❞❡s❡♠♣❡♥❤♦✱ ❝♦♠ ❛
♠❛✐♦r ✉t✐❧✐③❛çã♦ ❞❡ tr✐â♥❣✉❧♦s✱ ♦s ♣♦♥t♦s ❣❡r❛❞♦s ♥ã♦ r❡♣r❡s❡♥t❛♠ ❣r❛♥❞❡s ár❡❛s tr❛♥s♣❛✲
r❡♥t❡s ❡ s✉❛ ♦r❞❡♥❛çã♦ ♥ã♦ é ♠❛✐s tã♦ ♣r♦❜❧❡♠át✐❝❛✱ ❛♣r❡s❡♥t❛♥❞♦ ❣❛♥❤♦s ❞❡ ❞❡s❡♠♣❡♥❤♦
s❡♥sí✈❡✐s✳

❊♠ ❛♠❜♦s ♦s ❝❛s♦s✱ ❛ ✉t✐❧✐③❛çã♦ ❞❡st❛ s✐♠♣❧✐✜❝❛çã♦ só ♣♦❞❡ s❡r r❡❛❧✐③❛❞❛ s❡♠ ♣r❡❥✉í③♦
✈✐s✉❛❧ ❛ ❣r❛♥❞❡s ❞✐stâ♥❝✐❛s ♦✉ ❡♠ ✉♠❛ ❞❡♥s✐❞❛❞❡ ❜❛st❛♥t❡ ❣r❛♥❞❡ ❞❡ ♣❧❛♥t❛s✱ ❝❛s♦ ❡♠
q✉❡ ♦s ♥ós t❡r♠✐♥❛✐s t❡♥❞❡♠ ❛ s❡ ♠✐st✉r❛r ❡♥tr❡ ❛s ♣❧❛♥t❛s✱ ❣❡r❛♥❞♦ ✉♠❛ ❣r❛♥❞❡ ♠❛ss❛
❡♠ t❡r♠♦s ✈✐s✉❛✐s✳

P❧❛♥t❛ ◆♦
✠ ❞❡ ❚r✐â♥❣✉❧♦s ❋P❙ ❝♦♠ ❚r✐â♥❣✉❧♦s ❋P❙ ❝♦♠ P♦♥t♦s

▼♦❧❡✐r♦✲r♦s❛ ✺✼✷✷✵ ✶✷✻✵ ✶✹✼✵
▲✐❧ás✲❝♦♠✉♠ ✺✵✻✹✵ ✶✸✵✵ ✶✼✷✵
➪r✈♦r❡✲❜❛s❡ ✼✵✼✷✷ ✾✻✹ ✶✶✶✺
❇♦r❞♦✲❥❛♣♦♥ês ✼✸✷✹ ✸✼✻✵ ✶✼✵✺
P✐♥❤❡✐r♦✲❞♦✲❈❛♥❛❞á ✾✹✷✸✵ ✹✼✺ ✽✼✺

❚❛❜❡❧❛ ✹✳✸✿ ❘❡s✉❧t❛❞♦s ❞❛ s✐♠♣❧✐✜❝❛çã♦ ❞♦s ♥ós t❡r♠✐♥❛✐s ♣♦r ♣♦♥t♦s ♣❛r❛ ❝❛❞❛ ♣❧❛♥t❛✳



❈❛♣ít✉❧♦ ✺

❈♦♥❝❧✉sõ❡s ❡ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s

❊st❡ tr❛❜❛❧❤♦ ❛❜♦r❞♦✉ ♦ ♣r♦❜❧❡♠❛ ❞❡ r❡♥❞❡r✐③❛çã♦ ❞❡ ♣❧❛♥t❛s ❡♠ t❡♠♣♦ r❡❛❧✱
♠❛♥t❡♥❞♦✲s❡ ✉♠ ❛❧t♦ ♥í✈❡❧ ❞❡ r❡❛❧✐s♠♦ ♥❛ ❣❡r❛çã♦ ❞❛s ❝❡♥❛s✳ ❚é❝♥✐❝❛s ♣❛r❛ r❡♣r❡s❡♥✲
t❛çã♦ ❞❡ ♣❧❛♥t❛s ❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ s❡✉s ♠♦❞❡❧♦s ❢♦r❛♠ ✐♥✈❡st✐❣❛❞❛s ❡ ✐♠♣❧❡♠❡♥t❛❞❛s ❝♦♠
❛t✉❛❧✐③❛çõ❡s ❝♦♠♦ ♦ ✉s♦ ❞❡ ♣✐♣❡❧✐♥❡ ♣r♦❣r❛♠á✈❡❧✳ ❆ ♠❡t♦❞♦❧♦❣✐❛ t❛♠❜é♠ ♣r♦❝✉r♦✉ ❝♦♠✲
❜✐♥❛r ❞✐❢❡r❡♥t❡s ❛❜♦r❞❛❣❡♥s ♥♦ ✐♥t✉✐t♦ ❞❡ ❡✈✐t❛r ✐♠♣❡r❢❡✐çõ❡s ❡①✐st❡♥t❡s ❡♠ ❝❛❞❛ té❝♥✐❝❛✳

❆ ❜❛s❡ ❞❡st❡ tr❛❜❛❧❤♦ ❢♦✐ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❞✐❢❡r❡♥t❡s té❝♥✐❝❛s ❞❡ r❡♥❞❡r✐③❛çã♦ ❡ s✐♠✲
♣❧✐✜❝❛çã♦ ❞❡ ♣❧❛♥t❛s ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❣r✉♣♦ ❞❡ ór❣ã♦s ❛❢❡t❛❞♦s ♣♦r ❡❧❛s✱ s❡♣❛r❛♥❞♦ ❛q✉❡❧❛s
q✉❡ ❛t✉❛♠ ♥♦ tr♦♥❝♦ ❡ ♥♦s r❛♠♦s ❞❛q✉❡❧❛s q✉❡ ❛t✉❛♠ ♥❛ ❢♦❧❤❛❣❡♠ ❡ ❡♠ ♦✉tr♦s ♥ós t❡r✲
♠✐♥❛✐s✳ ❊st❛ s❡♣❛r❛çã♦ ❢♦r♥❡❝❡✉ ✉♠❛ ♣r✐♠❡✐r❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ❝♦♠❜✐♥❛çã♦ ❞❛s té❝♥✐❝❛s✱
❛♣❧✐❝❛♥❞♦ ❡♠ ❝♦♥❥✉♥t♦ ❛❜♦r❞❛❣❡♥s q✉❡ ❛t✉❛♠ ❡♠ ♣❛rt❡s ❝♦♠♣❧❡t❛♠❡♥t❡ ❞✐❢❡r❡♥t❡s ❞❛
♣❧❛♥t❛✳ ❊st❛ ❡str❛té❣✐❛ r❡s✉❧t♦✉ ♥❛ ❝r✐❛çã♦ ❞❡ ✉♠ ❛♠❜✐❡♥t❡ ❜❡♠ ❞❡✜♥✐❞♦ ♣❛r❛ ♠♦❞❡❧❛✲
❣❡♠✱ s✐♠♣❧✐✜❝❛çã♦ ❡ r❡♣r❡s❡♥t❛çã♦ ❞❛s ♣❧❛♥t❛s✱ ♣❡r♠✐t✐♥❞♦ ❛ ❛✈❛❧✐❛çã♦ ❡ ❛ ❝♦♠❜✐♥❛çã♦
❞❛s té❝♥✐❝❛s ✐♠♣❧❡♠❡♥t❛❞❛s✳

❖✉tr❛ ✈❛♥t❛❣❡♠ ❞♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ❛♠❜✐❡♥t❡ ❢♦✐ ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ✉t✐❧✐③❛r ❢❡rr❛✲
♠❡♥t❛s ❞❡ s✐♠✉❧❛çã♦ ❡ ♠♦❞❡❧❛❣❡♥s ❞✐❢❡r❡♥t❡s✱ ✉♠❛ ✈❡③ ❡st❛❜❡❧❡❝✐❞❛ ❛ ✐♥t❡r❢❛❝❡ ❞♦ ❛♠❜✐❡♥t❡
❝♦♠ s❡✉s r❡s✉❧t❛❞♦s✳ ■st♦ ♣❡r♠✐t✐✉ ❛ ✉t✐❧✐③❛çã♦ ❞❡ ❞♦✐s ✐♠♣♦rt❛♥t❡s ❡ ❞✐❢❡r❡♥t❡s ♣❛❝♦t❡s✱
♦ ▲✲❙t✉❞✐♦ ❡ ♦ ❳❢r♦❣✱ ♦ ♣r✐♠❡✐r♦ ♠❛✐s ✈♦❧t❛❞♦ ❛ s✐♠✉❧❛çõ❡s ❡ ♦ s❡❣✉♥❞♦ à ♠♦❞❡❧❛❣❡♠ ❞❛s
♣❧❛♥t❛s✳

❙❡❣✉✐♥❞♦ ❡♥tã♦ ❛ ❡str❛té❣✐❛ ❞❡ s❡♣❛r❛çã♦ ♣❛r❛ ❛ ❛✈❛❧✐❛çã♦ ❞❛s té❝♥✐❝❛s✱ ✜❝♦✉ ❜❛st❛♥t❡
❝❧❛r❛ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❛ ❡str✉t✉r❛ ❣❡r❛❧ ❞❛ ♣❧❛♥t❛ ♣❛r❛ ✉♠ ❜♦♠ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❞❡ ❝❛❞❛
✉♠❛ ❞❛s té❝♥✐❝❛s ✐♥✈❡st✐❣❛❞❛s✳ ❖ ❡st✉❞♦ ♠❛✐s ❞❡t❛❧❤❛❞♦ s♦❜r❡ ❛ ❡str✉t✉r❛ ❞❛s ♣❧❛♥t❛s
♣❡r♠✐t✐✉ q✉❡ ❛ ❛✈❛❧✐❛çã♦ ❞❡ ❝❛❞❛ té❝♥✐❝❛ ♥ã♦ s❡ r❡str✐♥❣✐ss❡ ❛♣❡♥❛s à s✐♠♣❧❡s ♠❡❞✐çã♦
❞♦ t❡♠♣♦ ♥❡❝❡ssár✐♦ ♣❛r❛ ❛ r❡♥❞❡r✐③❛çã♦ ❡ ❛ ✐♥s♣❡çã♦ ✈✐s✉❛❧ ❞♦s r❡s✉❧t❛❞♦s✱ ♠❛s t❛♠❜é♠
❧❡✈❛ss❡ ❡♠ ❝♦♥t❛ ❛s ♣❧❛♥t❛s ♠❛✐s ❛❞❡q✉❛❞❛s ♣❛r❛ ❛ ❛♣❧✐❝❛çã♦ ❞❡ ❝❛❞❛ té❝♥✐❝❛✱ ❝♦♠ ❜❛s❡
♥♦s ór❣ã♦s ❛❢❡t❛❞♦s ♣♦r ❡❧❛ ❡ ♥❛s tr❛♥s❢♦r♠❛çõ❡s r❡❛❧✐③❛❞❛s ♥❡❧❡s✳ ❯♠ ❡①❡♠♣❧♦ ❞❡st❛
❛✈❛❧✐❛çã♦ ❡s♣❡❝í✜❝❛ é ❛ ♦❜s❡r✈❛çã♦ ❞❡ q✉❡✱ ❡♠ ♣❧❛♥t❛s ❝♦♠ ✉♠❛ ❢♦❧❤❛❣❡♠ ♠❛✐s ✈♦❧✉♠♦s❛✱

✻✶



✻✷

❛ té❝♥✐❝❛ ❞❡ s✐♠♣❧✐✜❝❛çã♦ ♣♦r ♣♦♥t♦s ❣❡r❛ ♠❡❧❤♦r❡s r❡s✉❧t❛❞♦s✳
❆ ❝♦♠❜✐♥❛çã♦ ❞❛s té❝♥✐❝❛s s❡ ♠♦str♦✉ ❜❛st❛♥t❡ ✈❛♥t❛❥♦s❛✳ ❆ ❛♣❧✐❝❛çã♦ ✐♥❞❡♣❡♥❞❡♥t❡

❞❡ té❝♥✐❝❛s q✉❡ ❛❢❡t❛✈❛♠ ❛♣❡♥❛s ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ór❣ã♦s ❢♦✐ r❡❛❧✐③❛❞❛ ❝♦♠ ❢❛❝✐❧✐❞❛❞❡ ❞❡✈✐❞♦
à r❡♣r❡s❡♥t❛çã♦ ❡ ❛♣r❡s❡♥t♦✉ ❣r❛♥❞❡s ❣❛♥❤♦s ❞❡ ❞❡s❡♠♣❡♥❤♦ ❝♦♠ ✉♠ ❜♦♠ ❝♦♥tr♦❧❡ ❞♦
❝♦♠♣r♦♠❡t✐♠❡♥t♦ ✈✐s✉❛❧✳

❆❧é♠ ❞❛ ❝♦♠❜✐♥❛çã♦ ❡♠ ór❣ã♦s ❞✐❢❡r❡♥t❡s ❞❛ ♣❧❛♥t❛✱ ♦✉tr❛s té❝♥✐❝❛s q✉❡ ❛t✉❛♠ ♥♦
♠❡s♠♦ ❝♦♥❥✉♥t♦ ❞❡ ór❣ã♦s ❢♦r❛♠ ❝♦♠❜✐♥❛❞❛s✱ ❣❡r❛♥❞♦✲s❡ ❜♦♥s r❡s✉❧t❛❞♦s✱ ❝❛s♦ ❞❛ ❝♦♠❜✐✲
♥❛çã♦ ❞❛ té❝♥✐❝❛ ❞❡ s✐♠♣❧✐✜❝❛çã♦ ♣r♦❝❡❞✉r❛❧ ♣❛r❛ ♦s r❛♠♦s ❡ ❛ s✉❜st✐t✉✐çã♦ ❞❡ r❛♠♦s ♣♦r
❧✐♥❤❛s✳ ◆❡st❛ ❝♦♠❜✐♥❛çã♦✱ ❛ té❝♥✐❝❛ ❞❡ s✉❜st✐t✉✐çã♦ ♣♦r ❧✐♥❤❛s ❡✈✐t♦✉ ♦ ♠❛✐♦r ♣r♦❜❧❡♠❛
❞❛ s✐♠♣❧✐✜❝❛çã♦✱ ♦✉ s❡❥❛✱ ♦ ❞❡s❛♣❛r❡❝✐♠❡♥t♦ ❞❡ r❛♠♦s✳ ❆s ❧✐♥❤❛s✱ ♣♦r s✉❛ ✈❡③✱ ♣✉❞❡r❛♠
s❡r ✉s❛❞❛s ❡♠ ❞✐stâ♥❝✐❛s ♠❡♥♦r❡s✱ ♣♦r ♥ã♦ r❡♣r❡s❡♥t❛r❡♠ t♦❞♦s ♦s r❛♠♦s ❞❛ ♣❧❛♥t❛✳

❖✉tr♦ ♦❜❥❡t✐✈♦ ❛❧❝❛♥ç❛❞♦ ♣♦r ❡st❡ tr❛❜❛❧❤♦ ❢♦✐ ❛ ♠❡❧❤♦r✐❛ ❡ ❛ ❡①t❡♥sã♦ ❞❡ té❝♥✐❝❛s
❡①✐st❡♥t❡s✳ ◆❡st❡ ✐♥t✉✐t♦✱ ❞✉❛s ❛❜♦r❞❛❣❡♥s ❢♦r❛♠ ♣r♦♣♦st❛s✱ ❜r❡✈❡♠❡♥t❡ ❞❡st❛❝❛❞❛s ❛
s❡❣✉✐r✳

Pr✐♠❡✐r❛♠❡♥t❡✱ ❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❛s té❝♥✐❝❛s ❞❡ r❡♣r❡s❡♥t❛çã♦ ✉t✐❧✐③♦✉ ♦ ♣✐♣❡❧✐♥❡ ♣r♦✲
❣r❛♠á✈❡❧ ❞❛s ♥♦✈❛s ♣❧❛❝❛s ❣rá✜❝❛s✳ ❊st❛ ✐♠♣❧❡♠❡♥t❛çã♦ ♣♦ss✐❜✐❧✐t♦✉ ✉♠❛ ♠❡❧❤♦r✐❛ ❞❛
té❝♥✐❝❛ ❞❡ ♣♦♥t♦s✱ q✉❡ ❛❣♦r❛ ♣♦❞❡ r❡♣r❡s❡♥t❛r ♣♦♥t♦s ❞❡ t❛♠❛♥❤♦s ✈❛r✐á✈❡✐s ❞❡ ❛❝♦r❞♦
❝♦♠ ❛ ❞✐stâ♥❝✐❛ ❞♦ ♦❜s❡r✈❛❞♦r✱ ♣❡r♠✐t✐♥❞♦ ♠❛✐♦r ✢❡①✐❜✐❧✐❞❛❞❡ ♣❛r❛ ❛ té❝♥✐❝❛ ❡ ♠❡❧❤♦r❛♥❞♦
♦ r❡s✉❧t❛❞♦ ✈✐s✉❛❧ ❞❡st❛ q✉❛♥❞♦ ✉t✐❧✐③❛❞❛ ❝♦♠ ❞✐stâ♥❝✐❛s ♠❡♥♦r❡s✳

❖✉tr❛ ❛❜♦r❞❛❣❡♠ ✈✐s❛♥❞♦ ❡st❡♥❞❡r ❛ té❝♥✐❝❛ ❞❡ ♣♦♥t♦s ❢♦✐ ❛ ❛✈❛❧✐❛çã♦ ❞❡ s✉❛ ✉t✐❧✐③❛çã♦
❡♠ ♣❧❛♥t❛s q✉❡ ❥á ❛♣r❡s❡♥t❛✈❛♠ ✉♠❛ ❡str✉t✉r❛ s✐♠♣❧✐✜❝❛❞❛✱ ❜❛s❡❛❞❛ ❡♠ ✐♠❛❣❡♥s✱ ❝♦♠♦
♥❛ té❝♥✐❝❛ ❞❡ ❜✐❧❧❜♦❛r❞s✳ ❊st❛ ❛✈❛❧✐❛çã♦ ✐❞❡♥t✐✜❝♦✉ ❝❛s♦s ❞❡ ✉s♦ ❞✐❢❡r❡♥t❡s ❝♦♠ r❡s✉❧t❛❞♦s
❜♦♥s ❡ r✉✐♥s ❡ ❡st❡ ❡st✉❞♦ ♣❡r♠✐t✐✉ ✐❞❡♥t✐✜❝❛r ❢♦r♠❛s ❞❡ ❛♣❧✐❝❛r ❛ té❝♥✐❝❛ ♥❛s ♣❧❛♥t❛s
s✐♠♣❧✐✜❝❛❞❛s ❝♦♠ ♣❡q✉❡♥♦s ❣❛♥❤♦s ❞❡ ❞❡s❡♠♣❡♥❤♦✳ ◆❡st❡ ❝❛s♦✱ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s
♥ã♦ ❢♦r❛♠ ❝♦♥❝❧✉s✐✈♦s✱ ♣♦✐s ❛ ♣❡r❞❛ ✈✐s✉❛❧ ❡ ❛ ❝♦♠♣❧❡①✐❞❛❞❡ ❞❡ ❛♣❧✐❝❛çã♦ sã♦ ❜❛st❛♥t❡
❝♦♥s✐❞❡rá✈❡✐s ❡ ♦ ❣❛♥❤♦ ❞❡ ❞❡s❡♠♣❡♥❤♦ ♥ã♦ ❢♦✐ tã♦ s✐❣♥✐✜❝❛t✐✈♦✳

❆ r❡❞✉çã♦ ❞❡ ♣❡r❞❛s ❡♠ q✉❛❧✐❞❛❞❡ ✈✐s✉❛❧✱ ♠❛♥t❡♥❞♦✲s❡ ❛ t❛①❛ ❞❡ r❡♥❞❡r✐③❛çã♦✱ ♥♦
✉s♦ ❞❛ té❝♥✐❝❛ ❞❡ ♣♦♥t♦s é ✉♠❛ ❞❛s ♣r♦♣♦st❛s ♣❛r❛ tr❛❜❛❧❤♦s ❢✉t✉r♦s✳ ■♥✈❡st✐❣❛çõ❡s ❡
✐♠♣❧❡♠❡♥t❛çõ❡s q✉❡ ♣♦❞❡r✐❛♠ s❡r ❛✐♥❞❛ r❡❛❧✐③❛❞❛s ✐♥❝❧✉❡♠ ❛ ✐♥t❡❣r❛çã♦ ❞❡ té❝♥✐❝❛s ❞❡
s✐♠♣❧✐✜❝❛çã♦ ❞❡ ❢♦❧❤❛❣❡♠ ❡ ♦✉tr❛s té❝♥✐❝❛s ❞❡ s✐♠♣❧✐✜❝❛çã♦ ❞❡ ♠♦❞❡❧♦s ❛♦ ❛♠❜✐❡♥t❡✳ ❆s
té❝♥✐❝❛s ❡st✉❞❛❞❛s ♣♦❞❡r✐❛♠ t❛♠❜é♠ s❡r ❛✈❛❧✐❛❞❛s ❝♦♠ ♦ ✉s♦ ❞❡ ❝❛♣❛❝✐❞❛❞❡s ❛✐♥❞❛ ♠❛✐s
r❡❝❡♥t❡s ❞❛s ♣❧❛❝❛s ❣rá✜❝❛s ❝♦♠♦ ❣❡♦♠❡tr✐❝ s❤❛❞❡rs ❬✶✵❪ ❡ t❡ss❡❧❧❛t✐♦♥ s❤❛❞❡rs ❬✸✽❪✳



❇✐❜❧✐♦❣r❛✜❛

❬✶❪ ❆✳▼❡②❡r✱ ❋✳◆❡②r❡t✱ ❛♥❞ P✳P♦✉❧✐♥✳ ■♥t❡r❛❝t✐✈❡ r❡♥❞❡r✐♥❣ ♦❢ tr❡❡s ✇✐t❤ s❤❛❞✐♥❣ ❛♥❞
s❤❛❞♦✇s✳ ■♥ ❊✉r♦❣r❛♣❤✐❝s ❲♦r❦s❤♦♣ ♦♥ ❘❡♥❞❡r✐♥❣ ✷✵✵✶✱ ♣❛❣❡s ✶✽✸✕✶✾✻✱ ✷✵✵✶✳

❬✷❪ ❆✉t♦❞❡s❦ ▼❛②❛✳ ▼❛②❛✱ ✷✵✶✶✳ ❤tt♣✿✴✴✉s❛✳❛✉t♦❞❡s❦✳❝♦♠✴♠❛②❛✴✳

❬✸❪ ❇❧❡♥❞❡r✳ ❇❧❡♥❞❡r ✸❉✱ ✷✵✶✶✳ ❤tt♣✿✴✴✇✇✇✳❜❧❡♥❞❡r✳♦r❣✴✳

❬✹❪ ❏✳ ❇❧♦♦♠❡♥t❤❛❧✳ ▼♦❞❡❧✐♥❣ t❤❡ ▼✐❣❤t② ▼❛♣❧❡✳ ■♥ Pr♦❝❡❡❞✐♥❣s ♦❢ t❤❡ ✶✷t❤ ❆♥♥✉❛❧ ❈♦♥✲

❢❡r❡♥❝❡ ♦♥ ❈♦♠♣✉t❡r ●r❛♣❤✐❝s ❛♥❞ ■♥t❡r❛❝t✐✈❡ ❚❡❝❤♥✐q✉❡s ✭❙■●●❘❆P❍✬✽✺✮✱ ♣❛❣❡s
✸✵✺✕✸✶✶✱ ◆❡✇ ❨♦r❦✱ ◆❨✱ ❯❙❆✱ ✶✾✽✺✳

❬✺❪ ❋✳ ❇♦✉❞♦♥✱ ❆✳ ▼❡②❡r✱ ❛♥❞ ❈✳ ●♦❞✐♥✳ ❙✉r✈❡② ♦♥ ❈♦♠♣✉t❡r ❘❡♣r❡s❡♥t❛t✐♦♥s ♦❢ ❚r❡❡s
❢♦r ❘❡❛❧✐st✐❝ ❛♥❞ ❊✣❝✐❡♥t ❘❡♥❞❡r✐♥❣✳ ❚❡❝❤♥✐❝❛❧ ❘❡♣♦rt ❘❘✲▲■❘■❙✲✷✵✵✻✲✵✵✸✱ ▲■❘■❙
❯▼❘ ✺✷✵✺ ❈◆❘❙✴■◆❙❆ ❞❡ ▲②♦♥✴❯♥✐✈❡rs✐té ❈❧❛✉❞❡ ❇❡r♥❛r❞ ▲②♦♥ ✶✴❯♥✐✈❡rs✐té ▲✉✲
♠✐èr❡ ▲②♦♥ ✷✴❊❝♦❧❡ ❈❡♥tr❛❧❡ ❞❡ ▲②♦♥✱ ❋❡❜✳ ✷✵✵✻✳

❬✻❪ ❈✳ ❈♦❧❞✐t③✱ ▲✳ ❈♦❝♦♥✉✱ ❖✳ ❉❡✉ss❡♥✱ ❛♥❞ ❈✳ ❍❡❣❡✳ ❘❡❛❧✲❚✐♠❡ ❘❡♥❞❡r✐♥❣ ♦❢ ❈♦♠♣❧❡①
P❤♦t♦r❡❛❧✐st✐❝ ▲❛♥❞s❝❛♣❡s ✉s✐♥❣ ❍②❜r✐❞ ▲❡✈❡❧✲♦❢✲❉❡t❛✐❧ ❆♣♣r♦❛❝❤❡s✳ ■♥ ❚r❡♥❞s ✐♥

❘❡❛❧✲❚✐♠❡ ▲❛♥❞s❝❛♣❡ ❱✐s✉❛❧✐③❛t✐♦♥ ❛♥❞ P❛rt✐❝✐♣❛t✐♦♥✱ ♣❛❣❡s ✾✼✕✶✵✻✱ ✷✵✵✺✳

❬✼❪ ◗✳ ❉❡♥❣ ❛♥❞ ❳✳ ❩❤❛♥❣✳ ●r✐❞✲❜❛s❡❞ ❱✐❡✇✲❉❡♣❡♥❞❡♥t ❋♦❧✐❛❣❡ ❙✐♠♣❧✐✜❝❛t✐♦♥✳ ■♥ ❏♦✉r✲

♥❛❧ ♦❢ ❈♦♠♣✉t❛t✐♦♥❛❧ ■♥❢♦r♠❛t✐♦♥ ❙②st❡♠s✱ ♣❛❣❡s ✶✻✹✸✕✶✻✺✵✱ ✷✵✵✽✳

❬✽❪ ◗✳ ❉❡♥❣✱ ❳✳ ❩❤❛♥❣✱ ❛♥❞ ▼✳ ❏❛❡❣❡r✳ ❱✐❡✇✲❞❡♣❡♥❞❡♥t ❍✐❡r❛r❝❤✐❝❛❧ ❋♦❧✐❛❣❡ ❙✐♠♣❧✐✜✲
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