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❤❛s③♥✁❛❧❤❛t✁♦✳ ❊③ ✁❛❧t❛❧ ❧❡❡❣②s③❡r✆✉s☎♦❞✐❦ ❛ ✇❡❜❡s ❛❧❦❛❧♠❛③✁❛s♦❦ ❢r♦♥t ❡♥❞ ❢❡❥❧❡s③t✁❡s❡✳ ❍❛s③♥✁❛❧❛✲

t✁❛✈❛❧ ❛ ❍❚▼▲ ❡s③❦☎♦③t✁❛r❛ ❦✐❜✆♦✈☎✉❧✳ ❆③ ❛❧❦❛❧♠❛③✁❛s♦❦ ❦♦♠♣♦♥❡♥s❡✐ ♠✁❡❣ ❡❣②✁❡rt❡❧♠✆✉❜❜❡♥

❡❧❦☎✉❧☎♦♥☎✉❧♥❡❦ ❡❣②♠✁❛st✁♦❧✳ ❆③ ❆♥❣✉❧❛r✲♥❛❦ ❦☎♦s③☎♦♥❤❡t✆♦❡♥ r❡♥❣❡t❡❣ ❢❡❧❡s❧❡❣❡s ❦✁♦❞ ❡❧❤❛❣②✲

❤❛t✁♦✱ ✁✙❣② ❛ ♣r♦❣r❛♠ s♦❦❦❛❧ r☎♦✈✐❞❡❜❜ ✁❡s ❣②♦rs❛❜❜ ❧❡s③✳

❆③ ❆♥❣✉❧❛r ❡❣② ♥❛❣②♦♥ ✁✉❥ ✁❡s ❢❡❥❧✆♦❞✆♦ ♥②❡❧✈✳ ❆ ❢❡❥❧❡s③t✆♦❦ ❥❡❧❡♥❧❡❣ ✐s ❛ ❦❡r❡tr❡♥❞✲

s③❡r t☎♦❦✁❡❧❡t❡s✁✙t✁❡s✁❡♥ ❞♦❧❣♦③♥❛❦✳ ❊③✁❡rt ✐s ✈✁❛❧❛s③t♦tt✉❦ ❡③t ❛③ ❛❧❦❛❧♠❛③✁❛s ❡❧❦✁❡s③✁✙t✁❡s✁❡❤❡③✱

❜✁❛r♠✐❧②❡♥ ♠✁❛s✱ ♠✁❛r ❡❧❛✈✉❧t♥❛❦ ♠✐♥✆♦s☎✉❧✆♦ ♥②❡❧✈ ❤❡❧②❡tt✳

✻



✶✳ ❢❡❥❡③❡t

❆③ ❆♥❣✉❧❛r✲r✁♦❧

✶✳✶✳ ❆③ ❆♥❣✉❧❛r t☎♦rt✁❡♥❡t❡

❆③ ❆♥❣✉❧❛r❏❙ ✁❛t✁✙r✁❛s✁❛t ✧❆♥❣✉❧❛r ✷✧ ✲♥❡❦ ❤✁✙✈t✁❛❦✱ ❞❡ ❡③ ♠❡❣❧❡❤❡t✆♦s❡♥ ☎♦ss③❡ ③❛✈❛rt❛ ❛ ❢❡❥✲

❧❡s③t✆♦❦❡t✳ ❊③✁❡rt ❛ ❝s❛♣❛t ❜❡❥❡❧❡♥t❡tt❡✱ ❤♦❣② ♠✐♥❞❡♥ ❦❡r❡tr❡♥❞s③❡r❤❡③ ❦☎✉❧☎♦♥ ❦✐❢❡❥❡③✁❡s❡❦❡t

❦❡❧❧ ❤❛s③♥✁❛❧♥✐✱ ❛③ ✧❆♥❣✉❧❛r❏❙✧ ✲♥✁❡❧ ❛③ ✶✳❳ ✈❡r③✐✁♦r❛✱ ✈❛❧❛♠✐♥t ❛③ ✧❆♥❣✉❧❛r✧ ✲r❛✱ ➼❏❙✑ ♥✁❡❧❦☎✉❧✱

❛③ ❡❣② ✁✉❥❛❜❜ ✈❡r③✐✁♦r❛ ✉t❛❧✳

❆③ ❆♥❣✉❧❛r ✷✳✵ ✈❡r③✐✁♦❥✁❛t ❛③ ♥❣✲❊✉r✁♦♣❛ ❦♦♥❢❡r❡♥❝✐✁❛♥ ❥❡❧❡♥t❡tt✁❡❦ ❜❡ ✷✵✶✹✳ ♦❦t✁♦❜❡r✳

✷✷✲✷✸✲✁❛♥✳ ❆ ✷✳✵ ✈❡r③✐✁♦ ♥❛❣② ✈✁❛❧t♦③✁❛s❛✐ ❥❡❧❡♥t✆♦s ✈✐t✁❛t ✈✁❛❧t♦tt❛❦ ❦✐ ❛ ❢❡❥❧❡s③t✆♦❦ ❦☎♦r✁❡❜❡♥✳

❊③✁❡rt ✷✵✶✺✳ ✁❛♣r✐❧✐s ✸✵✲✁❛♥ ❛③ ❆♥❣✉❧❛r ❢❡❥❧❡s③t✆♦❦ ❜❡❥❡❧❡♥t❡tt✁❡❦✱ ❤♦❣② ❛③ ❆♥❣✉❧❛r ✷ ✁❛t❦❡r☎✉❧t

❛③ ❆❧❢❛ ❛❧✁♦❧ ❛ ❉❡✈❡❧♦♣❡r Pr❡✈✐❡✇ ♦❧❞❛❧r❛✳ ❆③ ❆♥❣✉❧❛r ✷ ✷✵✶✺ ❞❡❝❡♠❜❡r✁❡❜❡♥ ❦☎♦❧t☎♦③☎♦tt ❛

❇❡t❛✲❜❛✱ ✁❡s ❛③ ❡❧s✆♦ ❦✐❛❞✁❛s✁❛t ✷✵✶✻ ♠✁❛❥✉s✁❛❜❛♥ t❡tt✁❡❦ ♠❡❣✳ ❆ ✈✁❡❣❧❡❣❡s ✈❡r③✐✁♦ ✈✐s③♦♥t ✷✵✶✻✳

s③❡♣t❡♠❜❡r ✶✹✲✁❡♥ ❥❡❧❡♥t ♠❡❣✳

✷✵✶✻✳ ❞❡❝❡♠❜❡r ✶✸✲✁❛♥ ❥❡❧❡♥t❡tt✁❡❦ ❜❡ ❛③ ❆♥❣✉❧❛r ✹✲❡t✳ ❑✐❤❛❣②✈❛ ❛ ✸✲❛t✱ ❤♦❣② ❡❧✲

❦❡r☎✉❧❥✁❡❦ ❛ ③❛✈❛r♦❦❛t ❛③ ✁✉t✈✁❛❧❛s③t✁♦ ❝s♦♠❛❣ ✈✁❛❧t♦③❛t❛ ♠✐❛tt✱ ❛♠❡❧②❡t ♠✁❛r ✈✸✳✸✳✵✲❦✁❡♥t t❡r✲

❥❡s③t❡tt❡❦✳ ❆ ✈✁❡❣❧❡❣❡s ✈❡r③✐✁♦ ✷✵✶✼✳ ♠✁❛r❝✐✉s ✷✸✲✁❛♥ ❥❡❧❡♥t ♠❡❣✳ ❆③ ❆♥❣✉❧❛r ✹ ✈✐ss③❛❢❡❧✁❡

❦♦♠♣❛t✐❜✐❧✐s ❛③ ❆♥❣✉❧❛r ✷✲✈❡❧ ✐s✳ ❆③ ❆♥❣✉❧❛r ✹✳✸ ✈❡r③✐✁♦ ❦✐s❡❜❜ ❥❡❧❡♥t✆♦s✁❡❣✆✉✱ ❛♠✐ ❛③t ❥❡❧❡♥t✐✱

❤♦❣② ♥❡♠ t❛rt❛❧♠❛③ ♦❧②❛♥ ♥❛❣② ✈✁❛❧t♦③✁❛s♦❦❛t✳ ❆ ✹✳✸✲❛s ✈❡r③✐✁♦ ❥❡❧❧❡♠③✆♦✐✿

• ❇❡♠✉t❛t❥✁❛❦ ❛ ❍tt♣❈❧✐❡♥t s③♦❢t✈❡rt✳ ❆♠❡❧② ❡❣② ❦✐s❡❜❜✱ ❦☎♦♥♥②❡❜❜❡♥ ❤❛s③♥✁❛❧❤❛t✁♦ ✁❡s

❤❛t✁❡❦♦♥②❛❜❜ ❦☎♦♥②✈t✁❛r ❛ ❍❚❚P ❦✁❡r✁❡s❡❦ ❦✁❡s③✁✙t✁❡s✁❡❤❡③✳

✼



•
✁❯❥ ✁✉t✈✁❛❧❛s③t✁♦ ✁❡❧❡t❝✐❦❧✉s ❡s❡♠✁❡♥②❡❦ ❛ r❡s♦❧✈❡rs s③✁❛♠✁❛r❛✳ ◆✁❡❣② ✁✉❥ ❡s❡♠✁❡♥②✿ ●✉❛r❞s✲

❈❤❡❝❦❙t❛rt ✱ ●✉❛r❞s❈❤❡❝❦❊♥❞ ✱ ❘❡s♦❧✈❡❙t❛rt ✱ ❘❡s♦❧✈❡❊♥❞ ❝s❛t❧❛❦♦③✐❦ ❛ ♠❡❣❧✁❡✈✆♦

✁❡❧❡t❝✐❦❧✉s✲❡s❡♠✁❡♥②❡❦❤❡③✱ ♠✐♥t ♣✁❡❧❞✁❛✉❧ ❛ ◆❛✈✐❣❛t✐♦♥❙t❛rt✳

• ❆③ ❛♥✐♠✁❛❝✐✁♦❦ ❢❡❧t✁❡t❡❧❡s ❧❡t✐❧t✁❛s❛✳

❆③ ❆♥❣✉❧❛r ✺ ♠❡❣❥❡❧❡♥✁❡s❡ ✷✵✶✼✳ ♥♦✈❡♠❜❡r ✶✳ ❆③ ❆♥❣✉❧❛r ✺ ❧❡❣❢♦♥t♦s❛❜❜ ❢❡❥❧❡s③t✁❡s❡✐

❦☎♦③☎♦tt s③❡r❡♣❡❧ ❛ ♣r♦❣r❡ss③✁✙✈ ✇❡❜❛❧❦❛❧♠❛③✁❛s♦❦ t✁❛♠♦❣❛t✁❛s❛✳ ❆ ❜✉✐❧❞ ♦♣t✐♠❛❧✐③✁❛❧✁♦ ✁❡s ❛③

❛♥②❛❣t❡r✈❡③✁❡ss❡❧ ❦❛♣❝s♦❧❛t♦s ❢❡❥❧❡s③t✁❡s❡❦✳

❆③ ❆♥❣✉❧❛r ✻ ✷✵✶✽✳ ♠✁❛❥✉s ✹✲✁❡♥ ❥❡❧❡♥t ♠❡❣✳ ❊③ ❡❣② ❥❡❧❡♥t✆♦s ❦✐❛❞✁❛s✱ ❛♠❡❧② ❦❡✈✁❡s❜✁❡

❛❧❛♣✉❧ ❛ s③♦❧❣✁❛❧✁♦ ❦❡r❡tr❡♥❞s③❡rr❡✳ ■♥❦✁❛❜❜ ❛③ ❡s③❦☎♦③❧✁❛♥❝r❛ ☎♦ss③♣♦♥t♦s✁✙t✱ ✁❡s ❛rr❛✱ ❤♦❣② ❛

❥☎♦✈✆♦❜❡♥ ❦☎♦♥♥②❡❜❜✁❡ t❡❣②❡ ❛③ ❆♥❣✉❧❛r ❣②♦rs ♠♦③❣❛t✁❛s✁❛t✱ ♣✁❡❧❞✁❛✉❧✿ ♥❣ ✉♣❞❛t❡✱ ♥❣ ❛❞❞✱

❈▲■✲♠✉♥❦❛t❡r☎✉❧❡t❡❦✱ ❑☎♦♥②✈t✁❛r✐ t✁❛♠♦❣❛t✁❛s✱ ❋❛ ♠❡❣❤❛t✁❛r♦③✁♦ s③♦❧❣✁❛❧t❛t✁♦❦✱ ❆♥✐♠✁❛❝✐✁♦❦ t❡❧✲

❥❡s✁✙t♠✁❡♥②❥❛✈✁✙t✁❛s❛✐ ✁❡s ❘①❏❙ ✈✻✳

❆③ ❆♥❣✉❧❛r ✼ ♠❡❣❥❡❧❡♥✁❡s❡ ✷✵✶✽✳ ♦❦t✁♦❜❡r ✶✽ ✈♦❧t✳ ❋r✐ss✁✙t✁❡s❡❦ ❥☎♦tt❡❦ ❦✐ ❛③ ❛❧❦❛❧♠❛③✁❛s

t❡❧❥❡s✁✙t♠✁❡♥②✁❡r❡✱ ❛ s③☎♦❣❧❡t❡s ❛♥②❛❣r❛ ✁❡s ❛ ❈❉❑✲r❛✱ ❛ ✈✐rt✉✁❛❧✐s ❣☎♦r❣❡t✁❡sr❡✱ ❛ ❦✐✈✁❛❧❛s③t♦tt❛❦

❥♦❜❜ ❤♦③③✁❛❢✁❡r❤❡t✆♦s✁❡❣✁❡r❡✳ ▼♦st❛♥t✁♦❧ t✁❛♠♦❣❛t❥✁❛❦ ❛ ❚❛rt❛❧♦♠✲✈❡t✁✙t✁❡st ✇❡❜❡s s③❛❜✈✁❛♥② ❤❛s③✲

♥✁❛❧❛t✁❛✈❛❧ ❛③ ❡❣②❡❞✐ ❡❧❡♠❡❦♥✁❡❧✱ ✁❡s ❛ ❢☎✉❣❣✆♦s✁❡❣✐ ❢r✐ss✁✙t✁❡s❡❦❡t ❛ ❚②♣❡s❝r✐♣t ✸✳✶✱ ❘①❏❙ ✻✳✸✱ ◆♦❞❡

✶✵✳

❆③ ❆♥❣✉❧❛r ✽ ✷✵✶✾✳ ♠✁❛❥✉s ✷✽✲✁❛♥ ❥❡❧❡♥t ♠❡❣✳ ❆③ ☎♦ss③❡s ❛❧❦❛❧♠❛③✁❛s❦✁♦❞ ❞✐✛❡r❡♥✲

❝✐✁❛❧✐s ❜❡t☎♦❧t✁❡s✁❡✈❡❧✳ ❆ ❧❛ss✁✉ ✁✉t✈♦♥❛❧❛❦ ❞✐♥❛♠✐❦✉s ✐♠♣♦rt✁❛❧✁❛s✁❛✈❛❧✱ ❛ ✇❡❜♠✉♥❦✁❛s♦❦❦❛❧✱ ❛

❚②♣❡❙❝r✐♣t ✸✳✹ t✁❛♠♦❣❛t✁❛ss❛❧ ✁❡s ❛③ ❆♥❣✉❧❛r ■✈② ♦♣❝✐✁♦✈❛❧ r❡♥❞❡❧❦❡③✐❦✳ ❆③ ❆♥❣✉❧❛r ■✈② ❛

❦☎♦✈❡t❦❡③✆♦❦❡t t❛rt❛❧♠❛③③❛✿

• ●❡♥❡r✁❛❧t ❦✁♦❞✱ ❛♠❡❧② ❢✉t✁❛s ❦☎♦③❜❡♥ ❦☎♦♥♥②❡❜❜❡♥ ♦❧✈❛s❤❛t✁♦ ✁❡s ❤✐❜❛❦❡r❡s❤❡t✆♦

• ●②♦rs❛❜❜ ✁✉❥❥✁❛✁❡♣✁✙t✁❡s✐ ✐❞✆♦

• ❏♦❜❜ t❡❤❡r❜✁✙r✁❛s

• ❚♦✈✁❛❜❜❢❡❥❧❡s③t❡tt s❛❜❧♦♥t✁✙♣✉s✲❡❧❧❡♥✆♦r③✁❡s

• ❋♦r❞✁✙t♦tt ❦♦♠♣❛t✐❜✐❧✐t✁❛s

❆③ ❆♥❣✉❧❛r ✾ ✷✵✷✵✳ ❢❡❜r✉✁❛r ✻✲✁❛♥ t❡tt✁❡❦ ❦☎♦③③✁❡✳ ❊③ ❛ ✈❡r③✐✁♦ ❛③ ☎♦ss③❡s ❛❧❦❛❧♠❛③✁❛st

❛③ ■✈② ❢♦r❞✁✙t✁♦ ✁❡s ❛ ❢✉t✁❛s✐❞✆♦ ❤❛s③♥✁❛❧❛t✁❛r❛ ❛❧❛♣✁❡rt❡❧♠❡③✁❡s s③❡r✐♥t ✁❛t❤❡❧②❡③✐✳ ❆③ ❆♥❣✉❧❛r

✽



❢r✐ss✁✙t✁❡sr❡ ❦❡r☎✉❧t ❛ ❚②♣❡❙❝r✐♣t ✸✳✻ ✁❡s ✸✳✼ ❤❛s③♥✁❛❧❛t✁❛❤♦③✳ ❆ t☎♦❜❜ s③✁❛③ ❤✐❜❛❥❛✈✁✙t✁❛s ♠❡❧❧❡tt

❛③ ■✈② ❢♦r❞✁✙t✁♦❥❛ ✁❡s ❢✉t✁❛s✐ ✐❞❡❥❡ s③✁❛♠♦s ❡❧✆♦♥②t ❦✁✙♥✁❛❧✿

• ❑✐s❡❜❜ ❦☎♦t❡❣♠✁❡r❡t❡❦

• ●②♦rs❛❜❜ t❡s③t❡❧✁❡s

• ❏♦❜❜ ❤✐❜❛❦❡r❡s✁❡s

• ❚♦✈✁❛❜❜❢❡❥❧❡s③t❡tt ❈❙❙ ♦s③t✁❛❧②✲ ✁❡s st✁✙❧✉s❦☎♦t✁❡s

• ❚♦✈✁❛❜❜❢❡❥❧❡s③t❡tt t✁✙♣✉s❡❧❧❡♥✆♦r③✁❡s

• ❏❛✈✁✙t♦tt ☎♦ss③❡✁❛❧❧✁✙t✁❛s✐ ❤✐❜✁❛❦

• ❏❛✈✁✙t♦tt ✁❡♣✁✙t✁❡s✐ ✐❞✆♦✱ ❛❧❛♣✁❡rt❡❧♠❡③✁❡s s③❡r✐♥t ❡♥❣❡❞✁❡❧②❡③✈❡ ✈❛♥ ❛③ ❆❖❚

• ❏❛✈✉❧t ♥❡♠③❡t❦☎♦③✐✈✁❡ ✈✁❛❧✁❛s

❆③ ❆♥❣✉❧❛r ✶✵ ✷✵✷✵✳ ❥✁✉♥✐✉s ✷✹✲✁❡♥ ❥❡❧❡♥t ♠❡❣✳ ▼❡❧②❜❡♥ ♠❡❣❥❡❧❡♥♥❡❦✿

•
✁❯❥ ❞✁❛t✉♠t❛rt♦♠✁❛♥②✲✈✁❛❧❛s③t✁♦ ✭▼❛t❡r✐❛❧ ❯■ ❧✐❜r❛r②✮

• ❋✐❣②❡❧♠❡③t❡t✁❡s❡❦ ❛ ❈♦♠♠♦♥❏❙ ❜❡❤♦③❛t❛❧✁❛✈❛❧ ❦❛♣❝s♦❧❛t❜❛♥

• ❖♣❝✐♦♥✁❛❧✐s s③✐❣♦r✁✉❜❜ ❜❡✁❛❧❧✁✙t✁❛s♦❦

• ❆③ ☎♦❦♦s③✐s③t✁❡♠❛ ♥❛♣r❛❦✁❡s③❡♥ t❛rt✁❛s❛

•
✁❯❥ ❛❧❛♣✁❡rt❡❧♠❡③❡tt ❜☎♦♥❣✁❡s③✆♦ ❦♦♥✜❣✉r✁❛❝✐✁♦

•
✁❊rt✁❡❦❝s☎♦❦❦❡♥✁❡s❡❦ ✁❡s ❡❧t✁❛✈♦❧✁✙t✁❛s♦❦

❆③ ❆♥❣✉❧❛r ✶✶ ✷✵✷✵✳ ♥♦✈❡♠❜❡r ✶✶✲✁❡♥ ❥❡❧❡♥t ♠❡❣✳

❆ ✈✾ ✁♦t❛ ❛③ ❆♥❣✉❧❛r ❝s❛♣❛t ♠✐♥❞❡♥ ✁✉❥ ❛❧❦❛❧♠❛③✁❛st ✁❛t❤❡❧②❡③❡tt ❛③ ■✈② ❢♦r❞✁✙t✁♦✳ ❆③

■✈②✲♥ ❞♦❧❣♦③♥❛❦ ❛ ❦✐♠❡♥❡t✐ ❝s♦♠❛❣♠✁❡r❡t❡❦❡♥ ✁❡s ❛ ❢❡❥❧❡s③t✁❡s✐ s❡❜❡ss✁❡❣ ❥❛✈✁✙t✁❛s✁❛♥✳ ▼✐♥❞❡♥

✈❡r③✐✁♦ ✈✁❛r❤❛t✁♦❛♥ ❦♦♠♣❛t✐❜✐❧✐s ❧❡s③ ❛③ ❡❧✆♦③✆♦ ❦✐❛❞✁❛ss❛❧✳ ❆③ ❆♥❣✉❧❛r ❢❡❥❧❡s③t✆♦❝s❛♣❛t ✁✙❣✁❡r❡t❡t

t❡tt ❛rr❛✱ ❤♦❣② ✁❡✈❡♥t❡ ❦✁❡ts③❡r ❢r✐ss✁✙t✳ ❏❡❧❡♥❧❡❣ ❛③ ❆♥❣✉❧❛r ✶✶✲❡t ❤❛s③♥✁❛❧❥✉❦✳

✾



✶✳✷✳ ▼✐ ❛③ ❆♥❣✉❧❛r❄

❆③ ❆♥❣✉❧❛r ❡❣② ♣❧❛t❢♦r♠ ✁❡s ❦❡r❡tr❡♥❞s③❡r ❛❧❦❛❧♠❛③✁❛s♦❦ ❍❚▼▲ ✁❡s ❚②♣❡❙❝r✐♣t ❤❛s③♥✁❛❧❛t✁❛✈❛❧

t☎♦rt✁❡♥✆♦ ❢❡❧✁❡♣✁✙t✁❡s✁❡❤❡③✳ ❆③ ❛❧❛♣✈❡t✆♦ ✁❡s ♦♣❝✐♦♥✁❛❧✐s ❢✉♥❦❝✐✁♦❦❛t ❚②♣❡❙❝r✐♣t ❦☎♦♥②✈t✁❛r❛❦ ❦✁❡s③❧❡t❡✲

❦✁❡♥t ✈❛❧✁♦s✁✙t❥❛ ♠❡❣✱ ❛♠❡❧②❡❦❡t ✐♠♣♦rt✁❛❧✉♥❦ ❛③ ❛❧❦❛❧♠❛③✁❛s♦❦❜❛✳

❆③ ❆♥❣✉❧❛r ❛❧❦❛❧♠❛③✁❛s ❛r❝❤✐t❡❦t✁✉r✁❛❥❛ ❜✐③♦♥②♦s ❛❧❛♣❢♦❣❛❧♠❛❦r❛ t✁❛♠❛s③❦♦❞✐❦✳ ❆③

❆♥❣✉❧❛r ❦❡r❡t ❛❧❛♣✈❡t✆♦ ✁❡♣✁✙t✆♦❦☎♦✈❡✐ ♦❧②❛♥ ❛❧❦❛tr✁❡s③❡❦✱ ❛♠❡❧②❡❦ ◆❣▼♦❞✉❧✁❛❦❜❛ ✈❛♥♥❛❦ r❡♥✲

❞❡③✈❡✳ ❆③ ◆❣▼♦❞✉❧❡s ❛ ❦❛♣❝s♦❧✁♦❞✁♦ ❦✁♦❞♦❦❛t ❢✉♥❦❝✐♦♥✁❛❧✐s ❤❛❧♠❛③♦❦❜❛ ❣②✆✉❥t✐❀ ❡❣② ❛❧❦❛❧✲

♠❛③✁❛st ❡❣② ◆❣▼♦❞✉❧❡ ❦✁❡s③❧❡t ❤❛t✁❛r♦③ ♠❡❣✳ ❆ ❞♦❦✉♠❡♥t✉♠❜❛♥ ♠✐♥❞✐❣ ✈❛♥ ❧❡❣❛❧✁❛❜❜ ❡❣②

❣②☎♦❦✁❡r ♠♦❞✉❧✱ ❛♠❡❧② ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❜❡t☎♦❧t✆♦✱ ✁❡s ❥❡❧❧❡♠③✆♦❡♥ s♦❦❦❛❧ t☎♦❜❜ ❢✉♥❦❝✐✁♦ ❤❛s③♥✁❛❧❛t✁❛t✳

❬✼❪

❆③ ❛❧❦❛tr✁❡s③❡❦ ♠❡❣❛❞❥✁❛❦ ❛ ♥✁❡③❡t❡❦❡t✱ ❛♠❡❧②❡❦ ❛ ❦✁❡♣❡r♥②✆♦ ❡❧❡♠❡✐✳ ❊③❡❦ ❦☎♦③☎✉❧ ❛③

❆♥❣✉❧❛r ✈✁❛❧❛s③t❤❛t ✁❡s ♠✁♦❞♦s✁✙t❤❛t ❛ ♣r♦❣r❛♠ ❧♦❣✐❦✁❛❥❛ ✁❡s ❛❞❛t❛✐ s③❡r✐♥t✳

❆③ ☎♦ss③❡t❡✈✆♦❦ ♦❧②❛♥ s③♦❧❣✁❛❧t❛t✁❛s♦❦❛t ❤❛s③♥✁❛❧♥❛❦✱ ♠❡❧②❡❦ ♦❧②❛♥ s♣❡❝✐✁❛❧✐s ❢✉♥❦❝✐✁♦❦❛t

❜✐③t♦s✁✙t❛♥❛❦✱ ❛♠❡❧②❡❦ ♥❡♠ ❦☎♦③✈❡t❧❡♥☎✉❧ ❦❛♣❝s♦❧✁♦❞♥❛❦ ❛ ♥✁❡③❡t❡❦❤❡③✳ ❆ s③♦❧❣✁❛❧t❛t✁♦❦❛t ❦♦♠✲

♣♦♥❡♥s❡❦❜❡ ✐♥❥❡❦t✁❛❧❤❛t❥✉❦ ❢☎✉❣❣✆♦s✁❡❣❦✁❡♥t✱ ✁✙❣② ❛ ❦✁♦❞ ♠♦❞✉❧✁❛r✐s ❧❡s③✱ ✁✉❥r❛ ❢❡❧❤❛s③♥✁❛❧❤❛t✁♦ ✁❡s

❤❛t✁❡❦♦♥②✳

❆ ♠♦❞✉❧♦❦✱ ❛❧❦❛tr✁❡s③❡❦ ✁❡s s③♦❧❣✁❛❧t❛t✁❛s♦❦ ♦❧②❛♥ ♦s③t✁❛❧②♦❦✱ ❛♠❡❧②❡❦ ✁✉❣②♥❡✈❡③❡tt

❞❡❦♦r❛t✆♦r☎♦❦❡t ❤❛s③♥✁❛❧♥❛❦✳ ❊③❡❦ ❛ ❞❡❦♦r✁❛t♦r♦❦ ♠❡❣❥❡❧☎♦❧✐❦ ❛ t✁✙♣✉s✉❦❛t✱ ✁❡s ♦❧②❛♥ ♠❡t❛ ❛❞❛✲

t♦❦❛t ❛❞♥❛❦ ♠❡❣✱ ❛♠❡❧②❡❦ ♠❡❣❛❞❥✁❛❦ ❛③ ❆♥❣✉❧❛r ❤❛s③♥✁❛❧❛t✉❦ ♠✁♦❞❥✁❛t✳

❊❣② ☎♦ss③❡t❡✈✆♦ ♦s③t✁❛❧② ♠❡t❛ ❛❞❛t❛✐ t✁❛rs✁✙t❥✁❛❦ ❛ ♥✁❡③❡t❡t ♠❡❣❤❛t✁❛r♦③✁♦ s❛❜❧♦♥♥❛❧✳

❆ s❛❜❧♦♥ ❛ ❤✁❡t❦☎♦③♥❛♣✐ ❍❚▼▲✲t ☎♦t✈☎♦③✐ ❛③ ❆♥❣✉❧❛r ❞✐r❡❦t✁✙✈✁❛❦❦❛❧ ✁❡s ❛③ ☎♦ss③❡r❡♥❞❡❧✁❡s✐

❥❡❧☎♦❧✁❡s❡❦❦❡❧✱ ❛♠❡❧②❡❦ ❧❡❤❡t✆♦✈✁❡ t❡s③✐❦✱ ❤♦❣② ❛③ ❆♥❣✉❧❛r ♠✁♦❞♦s✁✙ts❛ ❛ ❍❚▼▲✲t✱ ♠✐❡❧✆♦tt ♠❡❣✲

❥❡❧❡♥✁✙t❡♥✁❡✳

❆ s③♦❧❣✁❛❧t❛t✁❛s✐ ♦s③t✁❛❧② ♠❡t❛ ❛❞❛t❛✐ ♠❡❣❛❞❥✁❛❦ ❛③♦❦❛t ❛③ ✐♥❢♦r♠✁❛❝✐✁♦❦❛t✱ ❛♠❡❧②❡❦r❡

s③☎✉❦s✁❡❣❡ ✈❛♥✱ ❤♦❣② ❛③ ☎♦ss③❡t❡✈✆♦❦ s③✁❛♠✁❛r❛ ❡❧✁❡r❤❡t✆♦✈✁❡ t❡❣②❡ ❛ ❢☎✉❣❣✆♦s✁❡❣✐ ✐♥❥❡❦❝✐✁♦t✳ ❆③ ❛❧❦❛❧✲

♠❛③✁❛s ☎♦ss③❡t❡✈✆♦✐ ✁❛❧t❛❧✁❛❜❛♥ s♦❦ ♥✁❡③❡t❡t ❤❛t✁❛r♦③♥❛❦ ♠❡❣ ❤✐❡r❛r❝❤✐❦✉s❛♥ r❡♥❞❡③✈❡✳ ❆③ ❆♥✲

❣✉❧❛r s③♦❧❣✁❛❧t❛t✁❛st ❘♦✉t❡r ♥②✁✉❥t✱ ❤♦❣② s❡❣✁✙ts❡♥ ♠❡❣❤❛t✁❛r♦③♥✐ ❛ ♥✁❡③❡t❡❦ ❦☎♦③☎♦tt✐ ♥❛✈✐❣✁❛❝✐✁♦s

✁✉t✈♦♥❛❧❛❦❛t✳ ❆③ ✁✉t✈✁❛❧❛s③t✁♦ ❦✐✜♥♦♠✉❧t ❜☎♦♥❣✁❡s③✆♦❜❡❧✐ ♥❛✈✐❣✁❛❝✐✁♦s ❦✁❡♣❡ss✁❡❣❡❦❡t ❜✐③t♦s✁✙t✳ ❬✻❪

❆♥❣✉❧❡r ❛❧❦❛❧♠❛③✁❛s ❢❡❧✁❡♣✁✙t✁❡s✁❡t t❡❦✐♥t✈❡ ❛ ♠❛♥❛♣s✁❛❣ ❡❧t❡r❥❡❞t ❦❡r❡tr❡♥❞s③❡r❡❦❤❡③

❤❛s♦♥❧✁♦❛♥ ✐tt ✐s ❛③ ▼❱❈ ✭▼♦❞❡❧ ❱✐❡✇ ❈♦♥tr♦❧❧❡r✮ ♠♦❞❡❧❧❡❧ t❛❧✁❛❧❦♦③❤❛t✉♥❦✳ ❆ ♥✁❡③❡t❡❦ ❛

❍❚▼▲ ❢✁❛❥❧♦❦ ❧❡s③♥❡❦✱ ♠✁✙❣ ❛ ❦♦♥tr♦❧❧❡r❡❦ ✈❛❧❛♠✐♥t ❛ ♠♦❞❡❧❧❡❦ ❏❛✈❛❙❝r✐♣t ♥②❡❧✈❡♥ ✁✙r✁♦❞♥❛❦

♠❛❥❞✳ ❬✼❪

✶✵



◆✁❡③❡t✁❡t t❡❦✐♥t✈❡ ❛③ ❆♥❣✉❧❛r ❦☎♦✈❡t✐ ❛ ❍❚▼ s③❛❜✈✁❛♥②t✱ ❞❡ ❦✐❜✆♦✈✁✙t✐ ❛③t ❞✐r❡❦t✁✙✈✁❛❦❦❛❧✳

❊③❡❦ ❛ ❞✐r❡❦t✁✙✈✁❛❦ ♥❛❣②♦♥ ♠❡❣❦☎♦♥♥②✁✙t✐❦ ❛③ ✁❡❧❡t☎✉♥❦❡t✱ ✁❡s ❡③❡❦♥❡❦ ❦☎♦s③☎♦♥❤❡t✆♦❡♥ ♥❡♠ ✐s ❧❡s③

s③☎✉❦s✁❡❣☎✉♥❦ ❦☎♦③✈❡t❧❡♥ ❉❖▼ ♠❛♥✐♣✉❧✁❛❝✐✁♦r❛✳ ◆✁❡❤✁❛♥② ❢♦♥t♦s❛❜❜ ❞✐r❡❦t✁✙✈❛✿

• ♥❣✲❛♣♣✿ ✲ ♠❡❣❤❛t✁❛r♦③❤❛t❥✉❦ ✈❡❧❡ ❛③ ❛❧❦❛❧♠❛③✁❛s✉♥❦ ❣②☎♦❦✁❡r❡❧❡♠✁❡t✱ ❡③③❡❧ ❤♦③③✉❦ ❛

❦❡r❡tr❡♥❞s③❡r t✉❞t✁❛r❛✱ ❤♦❣② ❛③ ❡❧❡♠❡♥ ❜❡❧☎✉❧ ❆♥❣✉❧❛r ❦✐❢❡❥❡③✁❡s❡❦❡t ❢♦❣✉♥❦ ❤❛s③♥✁❛❧♥✐✳

• ♥❣✲♠♦❞❡❧✿ ✲ s❡❣✁✙ts✁❡❣✁❡✈❡❧ ☎♦ss③❡❦❛♣❝s♦❧❤❛t✉♥❦ ❡❣② ♠♦❞❡❧❧❜❡❧✐ ❡❧❡♠❡t ❡❣② ❢❡❧☎✉❧❡t✐✈❡❧✱

✁✙❣② ❛③♦❦ ♠✐♥❞✐❣ ❦♦♥③✐s③t❡♥s❡❦ ♠❛r❛❞♥❛❦✳

• ♥❣✲❝❧❛ss✿ ✲❞✐♥❛♠✐❦✉s❛♥ ❈❙❙ ♦s③t✁❛❧②♦❦ ❜❡t☎♦❧t✁❡s✁❡t t❡s③✐ ❧❡❤❡t✆♦✈✁❡✳

• ♥❣✲❝♦♥tr♦❧❧❡r✿ ✲♠❡❣❤❛t✁❛r♦③❤❛t❥✉❦ ✈❡❧❡✱ ❤♦❣② ♠❡❧②✐❦ ❦♦♥tr♦❧❧❡rt s③❡r❡t♥✁❡♥❦ ❤❛s③♥✁❛❧♥✐

❛③ ❛❞♦tt ❡❧❡♠❡♥ ❜❡❧☎✉❧✳

• ♥❣✲r❡♣❡t✿ ✲❡③ ✈❛❧✁♦❥✁❛❜❛♥ ❡❣② ❢♦r❡❛❝❤ ❝✐❦❧✉s✳

• ♥❣✲s❤♦✇✴♥❣✲❤✐❞❡✿ ✲ ❧♦❣✐❦❛✐ ❦✐❢❡❥❡③✁❡s ❛❧❛♣❥✁❛♥ ♠❡❣❥❡❧❡♥✁✙t✱ ✈❛❣② ❡❧r❡❥t ❡❣② ❡❧❡♠❡t✳

• ♥❣✲✐❢✿ ✲❛ ❦❧❛ss③✐❦✉s ❡❧✁❛❣❛③✁❛s✳

• ♥❣✲s✇✐t❝❤✿ ✲s✇✐t❝❤ ❡❧✁❛❣❛③✁❛s✳ ❬✼❪

❆ ❦❡r❡tr❡♥❞s③❡r ❢✆♦❜❜ ❝✁❡❧❦✐t✆✉③✁❡s❡✐✿

• ❋❡❧☎✉❧❡t ❞❡✜♥✐✁❛❧✁❛s✁❛r❛ ✐❞❡✁❛❧✐s ❡❣② ❞❡❦❧❛r❛t✁✙✈ ❧❡✁✙r✁❛s ✭❍❚▼▲✮✱ ♠✁✙❣ ❛③ ✐♠♣❡r❛t✁✙✈ ♣r♦❣✲

r❛♠♦③✁❛s ❦✐✈✁❛❧✁♦✱ ❤♦❣② ❦✐❢❡❥❡③③❡ ❛③ ☎✉③❧❡t✐ ❧♦❣✐❦✁❛t✳

• ❱✁❛❧❛ss③✉❦ ❧❡ ❛ ❉❖▼ ✭❉♦❦✉♠❡♥t✉♠ ❖❜❥❡❦t✉♠ ▼♦❞❡❧❧✮ ♠❛♥✐♣✉❧✁❛❝✐✁♦t ❛③ ❛❧❦❛❧♠❛③✁❛s

❧♦❣✐❦✁❛r✁♦❧✳

• ❆ ♣r♦❣r❛♠ t❡s③t❡❧✁❡s❡ ❧❡❣❛❧✁❛❜❜ ♦❧②❛♥ ❦r✐t✐❦✉s✱ ♠✐♥t ❛♥♥❛❦ ✁✙r✁❛s❛✳

• ❆③ ❛❧❦❛❧♠❛③✁❛s ❦❧✐❡♥s✱ ✐❧❧❡t✈❡ s③❡r✈❡r♦❧❞❛❧ t❡❧❥❡s s③✁❡t✈✁❛❧❛s③t✁❛s❛✳ ❬✼❪

✶✳✸✳ ❆♥❣✉❧❡r ❦✐❢❡❥❡③✁❡s❡❦

❆③ ❆♥❣✉❧❛r ❦✐❢❡❥❡③✁❡s❡❦ ❏❛✈❛❙❝r✐♣t s③❡r✆✉❡❦✱ ❛♠✐❦❡t ❦❛♣❝s♦s ③✁❛r✁♦❥❡❧❡❦ ❦☎♦③✁❡ ❤❡❧②❡③❤❡t☎✉♥❦

❡❧✳ ❱✐s③♦♥t ✈❛♥ ❛ ❏❛✈❛❙❝r✐♣t ✁❡s ❆♥❣✉❧❡r ❦✐❢❡❥❡③✁❡s❡❦ ❦☎♦③☎♦tt ♥✁❡❤✁❛♥② ❤❛s♦♥❧✁♦s✁❛❣✐ ❦✐✈✁❡t❡❧✿

✶✶



• ❑♦♥t❡①t✉s✿ ❏❛✈❛❙❝r✐♣t ❡s❡t✁❡♥ ❛ ❦✐✁❡rt✁❡❦❡❧✁❡s ❦♦♥t❡①t✉s❛ ❛ ✇✐♥❞♦✇✱ ♠✁✙❣ ❆♥❣✉❧❛r ❡s❡t✁❡♥

❛ s❝♦♣❡ ♦❜❥❡❦t✉♠✳

• ❊♥❣❡❞✁❡❦❡♥②s✁❡❣✿ ❏❛✈❛❙❝r✐♣t✲❜❡♥✱ ❤❛ ❦✐ s③❡r❡t♥✁❡♥❦ ✁❡rt✁❡❦❡❧♥✐ ❡❣② ♥❡♠ ❞❡✜♥✐✁❛❧t t✉✲

❧❛❥❞♦♥s✁❛❣♦t✱ ❛❦❦♦r ❘❡❢❡r❡♥❝❡❊rr♦r✲t✱ ✈❛❣② ❚②♣❡❊rr♦r✲t ❦❛♣✉♥❦✳ ❊③③❡❧ ❡❧❧❡♥t✁❡t❜❡♥

❆♥❣✉❧✁❛r❜❛♥ ♥❡♠ ❦❛♣✉♥❦ ❤✐❜✁❛t ✉♥❞❡✜♥❡❞✱ ✐❧❧❡t✈❡ ♥✉❧❧ ❦✐❢❡❥❡③✁❡s❡❦ ❦✐✁❡rt✁❡❦❡❧✁❡s❡❦♦r✳

• ◆✐♥❝s❡♥❡❦ ✈❡③✁❡r❧✁❡s✐ s③❡r❦❡③❡t❡❦✿ ❆ ❦☎♦✈❡t❦❡③✆♦❦ ♥❡♠ ❤❛s③♥✁❛❧❤❛t✁♦❦ ❆♥❣✉❧❛r ❦✐❢❡❥❡③✁❡s❡❦✲

❜❡♥✿ ❡❧✁❛❣❛③✁❛s✱ ❝✐❦❧✉s✱ ❦✐✈✁❡t❡❧✳

• ❙③✆✉r✆♦❦✿ ❍❛s③♥✁❛❧❤❛t✉♥❦ ❦☎✉❧☎♦♥❢✁❡❧❡ s③✆✉r✆✉❦❡t ✭♣❧✳✿ ❞✁❛t✉♠ ❢♦r♠✁❛③✁❛s❛✱ ❧✐st✁❛❦ s③✆✉r✁❡s❡✮✳ ❬✼❪

❍❛ ♦❧②❛♥ ❦✐❢❡❥❡③✁❡st s③❡r❡t♥✁❡♥❦ ✁✙r♥✐✱ ❛♠✐ ❛ ❢❡♥t✐ ♠❡❣s③♦r✁✙t✁❛s♦❦ ♠✐❛tt ♥❡♠ ♠❡❣✲

✈❛❧✁♦s✁✙t❤❛t✁♦✱ ❛❦❦♦r ✈❛❧✁♦s③✁✙♥✆✉❧❡❣ ❛♥♥❛❦ ♠✁❛r ❡❣② ❦♦♥tr♦❧❧❡r ♠❡t✁♦❞✉s❜❛♥ ❧❡s③ ❛ ❤❡❧②❡✳ ❍❛

♣❡❞✐❣ ❡③t ❦♦♥tr♦❧❧❡r❜❡♥ s③❡r❡t♥✁❡♥❦ ❦✐✁❡rt✁❡❦❡❧♥✐✱ ❛❦❦♦r ❛③t ❛③ ❡✈❛❧✭✮ s❡❣✁✙ts✁❡❣✁❡✈❡❧ t❡❤❡t❥☎✉❦

♠❡❣✳

✶✳✹✳ ▼♦❞✉❧♦❦

❆③ ❆♥❣❣ ◆❣▼♦❞✉❧❡s ❡❧t✁❡r ❛ ❏❛✈❛❙❝r✐♣t ♠♦❞✉❧♦❦t✁♦❧✱ ✁❡s ❦✐❡❣✁❡s③✁✙t✐ ❛③♦❦❛t✳ ❆③ ◆❣▼♦❞✉❧❡

❞❡❦❧❛r✁❛❧ ❡❣② ♦❧②❛♥ ☎♦ss③❡✁❛❧❧✁✙t✁❛s✐ ❦♦♥t❡①t✉st✱ ❛♠❡❧② ❡❣② ❛❧❦❛❧♠❛③✁❛s t❛rt♦♠✁❛♥②♥❛❦✱ ❡❣② ♠✉♥✲

❦❛❢♦❧②❛♠❛t♥❛❦ ✈❛❣② ❡❣② s③♦r♦s❛♥ ❦❛♣❝s♦❧✁♦❞✁♦ ❦✁❡♣❡ss✁❡❣❦✁❡s③❧❡t♥❡❦ ✈❛♥ s③❡♥t❡❧✈❡✳ ❆③ ◆❣▼♦✲

❞✉❧❡ ❢✉♥❦❝✐♦♥✁❛❧✐s ❡❣②s✁❡❣❡❦ ❧✁❡tr❡❤♦③✁❛s✁❛❤♦③ t✁❛rs✁✙t❤❛t❥❛ ☎♦ss③❡t❡✈✆♦✐t ❛ ❦❛♣❝s♦❧✁♦❞✁♦ ❦✁♦❞♦❦❦❛❧✱

♣✁❡❧❞✁❛✉❧ s③♦❧❣✁❛❧t❛t✁❛s♦❦❦❛❧✳ ❬✻❪

▼✐♥❞❡♥ ❆♥❣✉❧❛r♥❛❦ ✈❛♥ ❡❣② ❣②☎♦❦✁❡r ♠♦❞✉❧❥❛✱ ❦♦♥✈❡♥❝✐♦♥✁❛❧✐s ♥❡✈☎✉❦ ❆♣♣▼♦❞✉❧❡✱

❛♠❡❧② ❡❣② ❜♦♦tstr❛♣ ♠❡❝❤❛♥✐③♠✉s✳ ❊③ ✐♥❞✁✙t❥❛ ❡❧ ❛③ ❛❧❦❛❧♠❛③✁❛st✳ ❊❣② ❛❧❦❛❧♠❛③✁❛s ✁❛❧t❛❧✁❛❜❛♥

s♦❦ ❢✉♥❦❝✐♦♥✁❛❧✐s ♠♦❞✉❧t t❛rt❛❧♠❛③✳

❆ ❏❛✈❛❙❝r✐♣t ♠♦❞✉❧♦❦❤♦③ ❤❛s♦♥❧✁♦❛♥ ❛③ ◆❣▼♦❞✉❧❡s ❦✁❡♣❡s ✐♠♣♦rt✁❛❧♥✐ ❛ ❢✉♥❦❝✐♦✲

♥❛❧✐t✁❛st ♠✁❛s ◆❣▼♦❞✉❧❡ ♠♦❞✉❧♦❦r✁♦❧✱ ✁❡s ❧❡❤❡t✆♦✈✁❡ t❡s③✐ s❛❥✁❛t ❢✉♥❦❝✐♦♥❛❧✐t✁❛s✉❦ ❡①♣♦rt✁❛❧✁❛s✁❛t

✁❡s ♠✁❛s ◆❣▼♦❞✉❧❡ ❤❛s③♥✁❛❧❛t✁❛t✳ P✁❡❧❞✁❛✉❧ ❛③ ✁✉t✈✁❛❧❛s③t✁♦ s③♦❧❣✁❛❧t❛t✁❛s ❤❛s③♥✁❛❧❛t✁❛❤♦③ ❛③ ❛❧❦❛❧✲

♠❛③✁❛s❜❛♥ ✐♠♣♦rt✁❛❧❥❛ ❛③ ❘♦✉t❡r◆❣▼♦❞✉❧❡ ♠♦❞✉❧t✳ ❬✻❪

❆ ❦✁♦❞ ❦☎✉❧☎♦♥✁❛❧❧✁♦ ❢✉♥❦❝✐♦♥✁❛❧✐s ♠♦❞✉❧♦❦❜❛ r❡♥❞❡③✁❡s❡ s❡❣✁✙t ❛ ❦♦♠♣❧❡① ❛❧❦❛❧♠❛③✁❛s♦❦

❢❡❥❧❡s③t✁❡s✁❡❜❡♥ ✁❡s ❛③ ✁✉❥r❛❢❡❧❤❛s③♥✁❛❧❤❛t✁♦s✁❛❣ ♠❡❣t❡r✈❡③✁❡s✁❡❜❡♥✳ ❊③ ❛ t❡❝❤♥✐❦❛ ❧❡❤❡t✆♦✈✁❡ t❡s③✐

❛ ❧❛ss✁✉ ❜❡t☎♦❧t✁❡st ✲ ✈❛❣②✐s ❛ ♠♦❞✉❧♦❦ ✐❣✁❡♥② s③❡r✐♥t✐ ❜❡t☎♦❧t✁❡s ✲ ❡❧✆♦♥②❡✐t✱ ❤♦❣② ♠✐♥✐♠❛❧✐③✁❛❧❥❛

❛③ ✐♥❞✁✙t✁❛s❦♦r ❜❡t☎♦❧t❡♥❞✆♦ ❦✁♦❞ ♠❡♥♥②✐s✁❡❣✁❡t✳

✶✷



✶✳✺✳ ❑♦♠♣♦♥❡♥s❡❦

▼✐♥❞❡♥ s③☎♦❣❧❡t❡s ❛❧❦❛❧♠❛③✁❛s♥❛❦ ✈❛♥ ❧❡❣❛❧✁❛❜❜ ❡❣② ☎♦ss③❡t❡✈✆♦❥❡✱ ❛ ❣②☎♦❦✁❡r☎♦ss③❡t❡✈✆♦✱ ❛♠❡❧②

☎♦ss③❡❦☎♦t✐ ❛③ ☎♦ss③❡t❡✈✆♦ ❤✐❡r❛r❝❤✐✁❛t ❛③ ♦❧❞❛❧ ❞♦❦✉♠❡♥t✉♠ ♦❜❥❡❦t✉♠ ♠♦❞❡❧❧❥✁❡✈❡❧ ✭❉❖▼✮✳

▼✐♥❞❡♥ ☎♦ss③❡t❡✈✆♦ ♠❡❣❤❛t✁❛r♦③ ❡❣② ♦s③t✁❛❧②t✱ ❛♠❡❧② ❛❧❦❛❧♠❛③✁❛s ❛❞❛t♦❦❛t ✁❡s ❧♦❣✐❦✁❛t t❛r✲

t❛❧♠❛③✱ ✁❡s ❡❣② ❍❚▼▲✲ s❛❜❧♦♥♥❛❧ ✈❛♥ t✁❛rs✁✙t✈❛✱ ❛♠❡❧② ♠❡❣❤❛t✁❛r♦③③❛ ❛ ❝✁❡❧❦☎♦r♥②❡③❡t❜❡♥

♠❡❣❥❡❧❡♥✁✙t❡♥❞✆♦ ♥✁❡③❡t❡t✳❬✻❪

❆ ❞❡❦♦r✁❛t♦r♦❦ ♦❧②❛♥ ❢✉♥❦❝✐✁♦❦✱ ❛♠❡❧②❡❦ ♠✁♦❞♦s✁✙t❥✁❛❦ ❛ ❏❛✈❛❙❝r✐♣t ♦s③t✁❛❧②♦❦❛t✳ ❆③

❆♥❣✉❧❛r s③✁❛♠♦s ❞❡❦♦r✁❛t♦rt ❤❛t✁❛r♦③ ♠❡❣✱ ❛♠❡❧②❡❦ ♠❡❣❤❛t✁❛r♦③♦tt t✁✙♣✉s✁✉ ♠❡t❛ ❛❞❛t♦❦❛t

❝s❛t♦❧♥❛❦ ❛③ ♦s③t✁❛❧②♦❦❤♦③✱ ✁✙❣② ❛ r❡♥❞s③❡r t✉❞❥❛✱ ♠✐t ❥❡❧❡♥t❡♥❡❦ ❡③❡❦ ❛③ ♦s③t✁❛❧②♦❦ ✁❡s ❤♦❣②❛♥

❦❡❧❧ ♠✆✉❦☎♦❞♥✐☎✉❦✳

▼✐♥❞❡♥ ❡❣②❡s ☎♦ss③❡t❡✈✆♦❤☎♦③ ♠❡❣❛❞❤❛t✉♥❦ ♥❡♠❝s❛❦ ❍❚▼▲ s❛❜❧♦♥t✱ ❤❛♥❡♠ ❛③ ❡❤❤❡③

❛ s❛❜❧♦♥❤♦③ t❛rt♦③✁♦ ❈❙❙ st✁✙❧✉s♦❦❛t ✐s✱ ♠❡❣❛❞✈❛ ❛ s③☎✉❦s✁❡❣❡s ✈✁❛❧❛s③t✁♦❦❛t✱ s③❛❜✁❛❧②♦❦❛t ✁❡s

♠✁❡❞✐❛ ❧❡❦✁❡r❞❡③✁❡s❡❦❡t✳

✶✳✻✳ ❙❛❜❧♦♥♦❦

❆ s❛❜❧♦♥ ❛ ❍❚▼▲✲t ☎♦t✈☎♦③✐ ❛③ ❆♥❣✉❧❡r ❥❡❧☎♦❧✁❡ss❡❧✱ ❛♠❡❧② ♠✁♦❞♦s✁✙t❤❛t❥❛ ❛ ❍❚▼▲✲❡❧❡♠❡❦❡t✱

♠✐❡❧✆♦tt ❛③♦❦ ♠❡❣❥❡❧❡♥♥❡❦✳ ❆ s❛❜❧♦♥ ✐r✁❛♥②❡❧✈❡❦ ♣r♦❣r❛♠❧♦❣✐❦✁❛t ♥②✁✉❥t❛♥❛❦✱ ✁❡s ❛ ❦☎♦t❡❧❡③✆♦

❥❡❧☎♦❧✁❡s ☎♦ss③❡❦☎♦t✐ ❛③ ❛❧❦❛❧♠❛③✁❛s ❛❞❛t❛✐t ✁❡s ❛ ❉❖▼✲♦t✳ ❑✁❡t❢✁❡❧❡ ❛❞❛t❦☎♦t✁❡s ❧✁❡t❡③✐❦✿

• ❆③ ❡s❡♠✁❡♥②✲☎♦ss③❡r❡♥❞❡❧✁❡s ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❛③ ❛❧❦❛❧♠❛③✁❛s✁❛♥❛❦✱ ❤♦❣② ❛③ ❛❧❦❛❧♠❛③✁❛s ❛❞❛✲

t❛✐♥❛❦ ❢r✐ss✁✙t✁❡s✁❡✈❡❧ ✈✁❛❧❛s③♦❧❥♦♥ ❛ ❝✁❡❧❦☎♦r♥②❡③❡t ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❜❡✈✐t❡❧❡✐r❡✳

• ❆ t✉❧❛❥❞♦♥s✁❛❣❦☎♦t✁❡s ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❛③ ❛❧❦❛❧♠❛③✁❛s❛❞❛t♦❦❜✁♦❧ ❦✐s③✁❛♠✁✙t♦tt ✁❡rt✁❡❦❡❦ ✐♥t❡r✲

♣♦❧✁❛❧✁❛s✁❛t ❛ ❍❚▼▲✲❜❡✳❬✻❪

▼✐❡❧✆♦tt ❡❣② ♥✁❡③❡t ♠❡❣❥❡❧❡♥✐❦✱ ❛③ ❆♥❣✉❧❛r ❦✐✁❡rt✁❡❦❡❧✐ ❛③ ✐r✁❛♥②❡❧✈❡❦❡t✳ ▼❡❣❛❞❥❛ ❛

s❛❜❧♦♥❜❛♥ t❛❧✁❛❧❤❛t✁♦ ❦☎♦t✆♦s③✐♥t❛①✐st ❛ ❍❚▼▲✲❡❧❡♠❡❦ ✁❡s ❛ ❉❖▼ ♠✁♦❞♦s✁✙t✁❛s✁❛r❛ ❛ ♣r♦❣✲

r❛♠ ❛❞❛t❛✐ ✁❡s ❧♦❣✐❦✁❛❥❛ s③❡r✐♥t✳ ❆③ ❆♥❣✉❧❛r t✁❛♠♦❣❛t❥❛ ❛ ❦✁❡t✐r✁❛♥②✁✉ ❛❞❛t❦☎♦t✁❡st✱ t❡❤✁❛t ❛

❉❖▼✲❜❛♥ ✈✁❡❣r❡❤❛❥t♦tt ✈✁❛❧t♦③✁❛s♦❦✱ ♣✁❡❧❞✁❛✉❧ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❞☎♦♥t✁❡s❡❦✱ ❛ ♣r♦❣r❛♠❛❞❛t♦❦❜❛♥

✐s t☎✉❦r☎♦③✆♦❞♥❡❦✳

❙❛❜❧♦♥❥❛✐ ❝s☎♦✈❡❦ s❡❣✁✙ts✁❡❣✁❡✈❡❧ ❥❛✈✁✙t❤❛t❥✁❛❦ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ✁❡❧♠✁❡♥②t ❛ ♠❡❣❥❡❧❡♥✁✙t❡tt

✁❡rt✁❡❦❡❦ ✁❛t❛❧❛❦✁✙t✁❛s✁❛✈❛❧✳ P✁❡❧❞✁❛✉❧ ♣✐♣✁❛❦ s❡❣✁✙ts✁❡❣✁❡✈❡❧ ❥❡❧❡♥✁✙ts❡ ♠❡❣ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦ t❡r☎✉❧❡t✐

✶✸



❜❡✁❛❧❧✁✙t✁❛s❛✐♥❛❦ ♠❡❣❢❡❧❡❧✆♦ ❞✁❛t✉♠♦t ✁❡s ♣✁❡♥③♥❡♠ ✁❡rt✁❡❦❡t✳ ❆③ ❆♥❣✉❧❛r ❡❧✆♦r❡ ❞❡✜♥✐✁❛❧t s❛❜✲

❧♦♥♦❦❛t ❜✐③t♦s✁✙t ❛ ❦☎♦③☎♦s ✁❛t❛❧❛❦✁✙t✁❛s♦❦❤♦③✱ ✁❡s s❛❥✁❛t s❛❜❧♦♥t ✐s ♠❡❣❤❛t✁❛r♦③❤❛t✳

❆③ ❆♥❣✉❧❛r ❘♦✉t❡r◆❣▼♦❞✉❧❡ ♦❧②❛♥ s③♦❧❣✁❛❧t❛t✁❛st ♥②✁✉❥t✱ ❛♠❡❧② ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❛

♥❛✈✐❣✁❛❝✐✁♦ ❡❧✁❡r✁❡s✐ ✁✉t❥✁❛♥❛❦ ♠❡❣❤❛t✁❛r♦③✁❛s✁❛t ❛ ❦☎✉❧☎♦♥❜☎♦③✆♦ ❛❧❦❛❧♠❛③✁❛s✁❛❧❧❛♣♦t♦❦ ❦☎♦③☎♦tt ✁❡s ❛③

❛❧❦❛❧♠❛③✁❛s ❤✐❡r❛r❝❤✐✁❛✐♥❛❦ ♠❡❣t❡❦✐♥t✁❡s✁❡t✳ ❆ ♠✁❛r ✐s♠❡rt ❜☎♦♥❣✁❡s③✆♦ ♥❛✈✐❣✁❛❝✐✁♦s ❦♦♥✈❡♥❝✐✁♦❦

❛❧❛♣❥✁❛♥ ❦✁❡s③☎✉❧t✿

•
✁■r❥♦♥ ❜❡ ❡❣② ❯❘▲✲❝✁✙♠❡t ❛ ❝✁✙♠s♦r❜❛✱ ✁❡s ❛ ❜☎♦♥❣✁❡s③✆♦ ♥❛✈✐❣✁❛❧ ❛ ♠❡❣❢❡❧❡❧✆♦ ♦❧❞❛❧r❛✳

• ❑❛tt✐♥ts♦♥ ❛③ ♦❧❞❛❧♦♥ t❛❧✁❛❧❤❛t✁♦ ❧✐♥❦❡❦r❡✱ ✁❡s ❛ ❜☎♦♥❣✁❡s③✆♦ ✁✉❥ ♦❧❞❛❧r❛ ♥❛✈✐❣✁❛❧✳

• ❑❛tt✐♥ts♦♥ ❛ ❜☎♦♥❣✁❡s③✆♦ ❱✐ss③❛ ✁❡s ❡❧✆♦r❡ ❣♦♠❜❥❛✐r❛✱ ✁❡s ❛ ❜☎♦♥❣✁❡s③✆♦ ❡❧✆♦r❡ ✁❡s ❤✁❛tr❛ ♥❛✈✐❣✁❛❧

❛ ❧✁❛t♦tt ♦❧❞❛❧❛❦ ❡❧✆♦③♠✁❡♥②❡✐ ❦☎♦③☎♦tt✳❬✻❪

❆③ ✁✉t✈✁❛❧❛s③t✁♦ ❛③ ❯❘▲✲❤❡③ ❤❛s♦♥❧✁♦ ✉t❛❦❛t ♦❧❞❛❧❛❦ ❤❡❧②❡tt ♥✁❡③❡t❡❦❤❡③ t✁❡r❦✁❡♣❡③✐

❢❡❧✳ ❆♠✐❦♦r ❛ ❢❡❧❤❛s③♥✁❛❧✁♦ ♦❧②❛♥ ♠✆✉✈❡❧❡t❡t ❤❛❥t ✈✁❡❣r❡✱ ❤♦❣② ♣✁❡❧❞✁❛✉❧ r✁❛❦❛tt✐♥t ❡❣② ❧✐♥❦r❡✱

❛♠❡❧② ✁✉❥ ♦❧❞❛❧t t☎♦❧t ❜❡ ❛ ❜☎♦♥❣✁❡s③✆♦❜❡✱ ❛③ ✁✉t✈✁❛❧❛s③t✁♦ ❡❧❢♦❣❛❞❥❛ ❛ ❜☎♦♥❣✁❡s③✆♦ ✈✐s❡❧❦❡❞✁❡s✁❡t✱ ✁❡s

♠❡❣❥❡❧❡♥✁✙t✐ ✈❛❣② ❡❧r❡❥t✐ ❛ ♥✁❡③❡t ❤✐❡r❛r❝❤✐✁❛✐t✳

❍❛ ❛③ ✁✉t✈✁❛❧❛s③t✁♦ ♠❡❣✁❛❧❧❛♣✁✙t❥❛✱ ❤♦❣② ❛③ ❛❧❦❛❧♠❛③✁❛s ❛❦t✉✁❛❧✐s ✁❛❧❧❛♣♦t❛ ❦☎✉❧☎♦♥❧❡❣❡s

❢✉♥❦❝✐✁♦❦❛t ✐❣✁❡♥②❡❧✱ ✁❡s ❛③ ❛③t ♠❡❣❤❛t✁❛r♦③✁♦ ♠♦❞✉❧ ♥✐♥❝s ❜❡t☎♦❧t✈❡✱ ❛③ ✁✉t✈✁❛❧❛s③t✁♦ ✐❣✁❡♥② s③❡r✐♥t

❧❛ss❛♥ t☎♦❧t❤❡t✐ ❜❡ ❛ ♠♦❞✉❧t✳

❆③ ✁✉t✈✁❛❧❛s③t✁♦ ✁❡rt❡❧♠❡③✐ ❛ ❤✐✈❛t❦♦③✁❛s ❯❘▲✲❥✁❡t ❛③ ❛❧❦❛❧♠❛③✁❛s ♥✁❡③❡t✁❡♥❡❦ ♥❛✈✐❣✁❛❝✐✁♦s

s③❛❜✁❛❧②❛✐♥❛❦ ✁❡s ❛❞❛t✁❛❧❧❛♣♦t✁❛♥❛❦ ♠❡❣❢❡❧❡❧✆♦❡♥✳ ◆❛✈✐❣✁❛❧❤❛t ✁✉❥ ♥✁❡③❡t❡❦❤❡③✱ ❛♠✐❦♦r ❛ ❢❡❧✲

❤❛s③♥✁❛❧✁♦ ❡❣② ❣♦♠❜r❛ ❦❛tt✐♥t✱ ✈❛❣② ❦✐✈✁❛❧❛s③t ❡❣② ❧❡❣☎♦r❞☎✉❧✆♦ ♠❡③✆♦❜✆♦❧✱ ✈❛❣② ✈✁❛❧❛s③✉❧ ❜✁❛r♠✐❧②❡♥

♠✁❛s ☎♦s③t☎♦♥③✁❡sr❡ ❜✁❛r♠❡❧② ❢♦rr✁❛s❜✁♦❧✳ ❆③ ✁✉t✈✁❛❧❛s③t✁♦ ♥❛♣❧✁♦③③❛ ❛ t❡✈✁❡❦❡♥②s✁❡❣❡❦❡t ❛ ❜☎♦♥❣✁❡s③✆♦

❡❧✆♦③♠✁❡♥②❡✐❜❡♥✱ ✁✙❣② ❛ ✈✐ss③❛ ✁❡s ❛③ ❡❧✆♦r❡ ❣♦♠❜ ✐s ♠✆✉❦☎♦❞✐❦✳❬✻❪

❆ ♥❛✈✐❣✁❛❝✐✁♦s s③❛❜✁❛❧②♦❦ ♠❡❣❤❛t✁❛r♦③✁❛s✁❛❤♦③ t✁❛rs✁✙t❥❛ ❛ ♥❛✈✐❣✁❛❝✐✁♦s ✁✉t✈♦♥❛❧❛❦❛t ❛③

☎♦ss③❡t❡✈✆♦❦❤☎♦③✳ ❆③ ❡❧✁❡r✁❡s✐ ✁✉t ❡❣② ❯❘▲✲s③❡r✆✉ s③✐♥t❛①✐st ❤❛s③♥✁❛❧✱ ❛♠❡❧② ✐♥t❡❣r✁❛❧❥❛ ❛ ♣r♦❣r❛♠

❛❞❛t❛✐t✱ ✉❣②❛♥✁✉❣②✱ ❛❤♦❣② ❛ s❛❜❧♦♥ s③✐♥t❛①✐s❛ ✐♥t❡❣r✁❛❧❥❛ ❛ ♥✁❡③❡t❡✐t ❛ ♣r♦❣r❛♠ ❛❞❛t❛✐✈❛❧✳

❊③✉t✁❛♥ ❛ ♣r♦❣r❛♠ ❧♦❣✐❦✁❛❥✁❛t ❛❧❦❛❧♠❛③✈❛ ❦✐✈✁❛❧❛s③t❤❛t❥❛ ❛ ♠❡❣❥❡❧❡♥✁✙t❡♥❞✆♦ ✈❛❣② ❡❧r❡❥t❡♥❞✆♦

♥✁❡③❡t❡❦❡t✱ ✈✁❛❧❛s③✉❧ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❜❡✈✐t❡❧r❡ ✁❡s ❛ s❛❥✁❛t ❤♦③③✁❛❢✁❡r✁❡s✐ s③❛❜✁❛❧②❛✐r❛✳

❆③ ❛❧❦❛tr✁❡s③s❛❜❧♦♥♦❦ ♥❡♠ ♠✐♥❞✐❣ ✈❛♥♥❛❦ r☎♦❣③✁✙t✈❡✳ ❊❧✆♦❢♦r❞✉❧❤❛t✱ ❤♦❣② ❡❣② ❛❧❦❛❧✲

♠❛③✁❛s ❢✉t✁❛s ❦☎♦③❜❡♥ ✁✉❥ ❦♦♠♣♦♥❡♥s❡❦❡t t☎♦❧t ❜❡✳

❆③ ❆♥❣✉❧❛r ▼❛t❡r✐❛❧ ❆♥❣✉❧❛r ❈▲■ s✁❡♠✁❛❦❦❛❧ ✈❛♥ ❡❧❧✁❛t✈❛✱ ❤♦❣② ♠❡❣❦☎♦♥♥②✁✙ts❡ ❛③

▼❛t❡r✐❛❧ ❛❧❦❛❧♠❛③✁❛s♦❦ ❧✁❡tr❡❤♦③✁❛s✁❛t✳ ❊③❡❦ t❡❧❡♣✁✙t❤❡t✆♦❡❦ ❅❛♥❣✉❧❛r✴❝❞❦ ✁❡s ❅❛♥❣✉❧❛r✴♠❛t❡✲

✶✹



r✐❛❧✳ ❆③ ♥♣♠ ❝s♦♠❛❣♦❦ t❡❧❡♣✁✙t✁❡s❡ ✉t✁❛♥ ❛③ ❆♥❣✉❧❛r ❈▲■✲♥ ❦❡r❡s③t☎✉❧ ❡❧✁❡r❤❡t✆♦❦ ❧❡s③♥❡❦✳ ❆③

❛❧✁❛❜❜✐ ♣❛r❛♥❝❝s❛❧ t❡❧❡♣✁✙t❤❡t✆♦ ❛ ♣r♦❥❡❦t❜❡ ❛③ ❆♥❣✉❧❛r ▼❛t❡r✐❛❧✿ ♥❣ ❛❞❞ ❅❛♥❣✉❧❛r✴♠❛t❡r✐❛❧✳

❊③ ❛❧❛♣❥✁❛♥ s③✁❛♠♦s ✁✉❥✱ ❤❛s③♥♦s ✁❡s ❦☎✉❧☎♦♥❧❡❣❡s ❜❡✁❛❧❧✁✙t✁❛st ❦❛♣✉♥❦ ❛③ ♦❧❞❛❧✉♥❦❤♦③✳ ❬✽❪

❆ t❡❧❡♣✁✙t✁❡s ♠❡❧❧❡tt ❛③ ❆♥❣✉❧❛r ▼❛t❡r✐❛❧ t☎♦❜❜ ✈✁❛③❧❛tt❛❧ ✐s r❡♥❞❡❧❦❡③✐❦✱ ❛♠❡❧②❡❦❦❡❧

❦☎♦♥♥②❡♥ ❧✁❡tr❡❤♦③❤❛t✁♦❦ ❛③ ▼❛t❡r✐❛❧ ❉❡s✐❣♥ ❛❧❦❛tr✁❡s③❡❦✿

• ❛❞❞r❡ss✲❢♦r♠ ❑♦♠♣♦♥❡♥s ❡❣② ✆✉r❧❛♣❝s♦♣♦rtt❛❧✱ ❛♠❡❧② ❛ ▼❛t❡r✐❛❧ ❉❡s✐❣♥ ✆✉r❧❛♣✈❡③✁❡r❧✆♦❦❡t

❤❛s③♥✁❛❧❥❛ ❛ s③✁❛❧❧✁✙t✁❛s✐ ❝✁✙♠ ♠❡❣❛❞✁❛s✁❛r❛

• ♥❛✈✐❣❛t✐♦♥ ▲✁❡tr❡❤♦③ ❡❣② ☎♦ss③❡t❡✈✆♦t ❡❣② ❛❞❛♣t✁✙✈ ▼❛t❡r✐❛❧ ❉❡s✐❣♥ s✐❞❡♥❛✈ ✁❡s ❡❣②

❡s③❦☎♦③t✁❛r s❡❣✁✙ts✁❡❣✁❡✈❡❧ ❛③ ❛❧❦❛❧♠❛③✁❛s ♥❡✈✁❡♥❡❦ ♠❡❣❥❡❧❡♥✁✙t✁❡s✁❡❤❡③

• ❞❛s❤❜♦❛r❞ ❑♦♠♣♦♥❡♥s t☎♦❜❜ ▼❛t❡r✐❛❧ ❉❡s✐❣♥ ❦✁❛rt②✁❛✈❛❧ ✁❡s ♠❡♥☎✉✈❡❧✱ ❛♠❡❧②❡❦ r✁❛❝s

❡❧r❡♥❞❡③✁❡s❜❡♥ ✈❛♥♥❛❦ ✐❣❛③✁✙t✈❛

• t❛❜❧❡ ❑✁❡s③✁✙t ❡❣② ☎♦ss③❡t❡✈✆♦t ❡❣② ▼❛t❡r✐❛❧ ❉❡s✐❣♥ ❛❞❛tt✁❛❜❧✁❛✈❛❧✱ ❛♠❡❧② t✁❛♠♦❣❛t❥❛ ❛

r❡♥❞❡③✁❡st ✁❡s ❛ ❧❛♣♦③✁❛st

• tr❡❡ ❑♦♠♣♦♥❡♥s✱ ❛♠❡❧② ✐♥t❡r❛❦t✁✙✈ ♠✁♦❞♦♥ ✈✐③✉❛❧✐③✁❛❧❥❛ ❛ ❜❡✁❛❣②❛③♦tt ♠❛♣♣❛str✉❦t✁✉r✁❛t

❛③ ❁♠❛t✲tr❡❡❃☎♦ss③❡t❡✈✆♦ ❤❛s③♥✁❛❧❛t✁❛✈❛❧ ❬✻❪

✶✳✼✳ ❆♥❣✉❧❛r ❈▲■

❆③ ❆♥❣✉❧❛r ❈▲■ ❡❣② ♣❛r❛♥❝ss♦r✐ ✐♥t❡r❢✁❡s③ ❡s③❦☎♦③✱ ❛♠❡❧②❡t ❛ s③☎♦❣❧❡t❡s ❛❧❦❛❧♠❛③✁❛s♦❦ ✐♥✐❝✐✲

❛❧✐③✁❛❧✁❛s✁❛❤♦③✱ ❢❡❥❧❡s③t✁❡s✁❡❤❡③✱ ✁❛❧❧✈✁❛♥②♦③✁❛s✁❛❤♦③ ✁❡s ❦❛r❜❛♥t❛rt✁❛s✁❛❤♦③ ❤❛s③♥✁❛❧❤❛t✁♦ ❦☎♦③✈❡t❧❡♥☎✉❧

❛ ♣❛r❛♥❝ss♦r❜✁♦❧✳

❆③ ❆♥❣✉❧❛r ❈▲■ ❛ ❧❡❣❣②♦rs❛❜❜✱ ❧❡❣❡❣②s③❡r✆✉❜❜ ✁❡s ❛❥✁❛♥❧♦tt ♠✁♦❞s③❡r ❛③ ❆♥❣✉❧❛r ❛❧✲

❦❛❧♠❛③✁❛s♦❦ ❢❡❥❧❡s③t✁❡s✁❡r❡✳ ❆ ❈▲■ s③✁❛♠♦s ❢❡❧❛❞❛t♦t ♠❡❣❦☎♦♥♥②✁✙t✳ P✁❡❧❞✁❛✉❧ ❡❣② ❆♥❣✉❧❡r ❛❧❦❛❧✲

♠❛③✁❛st ❢♦r❞✁✙t ❡❣② ❦✐♠❡♥❡t✐ ❦☎♦♥②✈t✁❛r❜❛✳ ❋❡❧✁❡♣✁✙t✐ ✁❡s ❦✐s③♦❧❣✁❛❧❥❛ ❛③ ❛❧❦❛❧♠❛③✁❛s✁❛t✱ ✁✉❥❥✁❛✁❡♣✁✙t✈❡

❛ ❢✁❛❥❧♠✁♦❞♦s✁✙t✁❛s♦❦❛t✳ ❋✁❛❥❧♦❦❛t ❣❡♥❡r✁❛❧ ✈❛❣② ♠✁♦❞♦s✁✙t ❡❣② ✈✁❛③❧❛t ❛❧❛♣❥✁❛♥✳ ❋✉tt❛t❥❛ ❛③ ❡❣②s✁❡❣

t❡s③t❡❦❡t ❡❣② ❛❞♦tt ♣r♦❥❡❦t❡♥✳ ✁❊♣✁✙t ✁❡s ❦✐s③♦❧❣✁❛❧ ❡❣② ❆♥❣✉❧❛r ❛❧❦❛❧♠❛③✁❛st✱ ♠❛❥❞ ✈✁❡❣♣♦♥t♦❦

❦☎♦③☎♦tt✐ t❡s③t❡❦❡t ❢✉tt❛t✳ ❆③ ❆♥❣✉❧❛r ❈▲■ ✁❡rt✁❡❦❡s ❡s③❦☎♦③t ❥❡❧❡♥t ❛③ ❛❧❦❛❧♠❛③✁❛s♦❦ ❦✐✁❡♣✁✙t✁❡s✁❡❤❡③✳

❬✻❪

❆③ ❆♥❣✉❧❛r ❈▲■ ❢✆♦❜❜ ✈❡r③✐✁♦✐ ❦☎♦✈❡t✐❦ ❛③ ❆♥❣✉❧❛r t✁❛♠♦❣❛t♦tt ❢✆♦❜❜ ✈❡r③✐✁♦✐t✳ ❚❡✲

❧❡♣✁✙t✁❡s❡ ❛ ♣❛r❛♥❝ss♦r❜✁♦❧ ❛ ❧❡❣❡❣②s③❡r✆✉❜❜✳ ❊❤❤❡③ ❝s❛❦ ❦✐ ❦❡❧❧ ❛❞♥✉♥❦ ❛ ♣❛r❛♥❝s♦t✿ ♥♣♠

✐♥st❛❧❧ ✲❣ ❅❛♥❣✉❧❛r✴❝❧✐

✶✺



❊❣② ✁✉❥ ❆♥❣✉❧❛r ♣r♦❥❡❦t❡t ❧✁❡tr❡❤♦③♥✐ ♣❡❞✐❣ ❛③ ♥❣ ♥❡✇ ♥✁❡✈ ♣❛r❛♥❝❝s❛❧ ❧❡❤❡t✳ ❆

❧✁❡tr❡❥☎♦tt ❢✁❛❥❧t ♠❡❣♥②✐t♥✐ ♣❡❞✐❣ ❛ ❝❞ ♥✁❡✈ ♣❛r❛♥❝❝s❛❧ ❦❡❧❧✳ ❆③ ✁✉❥ ❛❧❦❛❧♠❛③✁❛s ❢✉tt❛t✁❛s✁❛❤♦③

❛ ❜☎♦♥❣✁❡s③✆♦❜❡♥ ♠❡❣ ❦❡❧❧ ♥②✐t♥✐ ❛ ❤tt♣✿ ✴✴ ❧♦❝❛❧❤♦st✿ ✹✷✵✵ ❝✁✙♠❡t✳ ❍❛ ❛ ❢♦rr✁❛s❢✁❛❥❧❜❛♥ ❜✁❛r♠✐t

✐s ♠❡❣✈✁❛❧t♦③t❛t✉♥❦✱ ❛❦❦♦r ❛③ ♥❣ s❡r✈❡ ♣❛r❛♥❝s♦t ❦❡❧❧ ❤❛s③♥✁❛❧♥✐✱ ✁❡s ❛ ❦✐s③♦❧❣✁❛❧✁♦ ❛✉t♦♠❛t✐✲

❦✉s❛♥ ✁✉❥❥✁❛✁❡♣✁✙t✐ ❛③ ❛❧❦❛❧♠❛③✁❛st ✁❡s ✁✉❥r❛t☎♦❧t✐ ❛③ ♦❧❞❛❧t✳

❆③ ♥❡✇ ♣❛r❛♥❝s ❧✁❡tr❡❤♦③ ❡❣② ❆♥❣✉❧❛r ♠✉♥❦❛t❡r☎✉❧❡t ♠❛♣♣✁❛t✱ ✁❡s ✁✉❥ ❛❧❦❛❧♠❛③✁❛s✈✁❛③❧❛t♦t

❤♦③ ❧✁❡tr❡✳ ❊❣② ♠✉♥❦❛t❡r☎✉❧❡t t☎♦❜❜ ❛❧❦❛❧♠❛③✁❛st ✁❡s ❦☎♦♥②✈t✁❛r❛t t❛rt❛❧♠❛③❤❛t✳ ❆③ ♥❣ ✁✉❥ ♣❛✲

r❛♥❝s ✁❛❧t❛❧ ❧✁❡tr❡❤♦③♦tt ❦❡③❞❡t✐ ❛❧❦❛❧♠❛③✁❛s ❛ ♠✉♥❦❛t❡r☎✉❧❡t ❧❡❣❢❡❧s✆♦ s③✐♥t❥✁❡♥ t❛❧✁❛❧❤❛t✁♦✳ ❆♠✐✲

❦♦r t♦✈✁❛❜❜✐ ❛❧❦❛❧♠❛③✁❛st ✈❛❣② ❦☎♦♥②✈t✁❛r❛t ❤♦③✉♥❦ ❧✁❡tr❡ ❛ ♠✉♥❦❛t❡r☎✉❧❡t❡♥✱ ❛③ ❡❣② ♣r♦❥❡❝ts✴

❛❧♠❛♣♣✁❛❜❛ ❦❡r☎✉❧✳

❊❣② ✁✉❥♦♥♥❛♥ ❧✁❡tr❡❤♦③♦tt ❛❧❦❛❧♠❛③✁❛s t❛rt❛❧♠❛③③❛ ❛ ❣②☎♦❦✁❡r♠♦❞✉❧ ❢♦rr✁❛s❢✁❛❥❧❥❛✐t✱ ❣②☎♦❦✁❡r

☎♦ss③❡t❡✈✆♦✈❡❧ ✁❡s s❛❜❧♦♥♥❛❧✳ ▼✐♥❞❡♥ ❛❧❦❛❧♠❛③✁❛s❤♦③ t❛rt♦③✐❦ ❡❣② sr❝ ♠❛♣♣❛✱ ❛♠❡❧② t❛rt❛❧✲

♠❛③③❛ ❛ ❧♦❣✐❦✁❛t✱ ❛③ ❛❞❛t♦❦❛t ✁❡s ❛③ ❡s③❦☎♦③☎♦❦❡t✳ ❑☎♦③✈❡t❧❡♥☎✉❧ s③❡r❦❡s③t❤❡t❥☎✉❦ ❛ ❧✁❡tr❡❤♦③♦tt

❢✁❛❥❧♦❦❛t✱ ✈❛❣② ❤♦③③✁❛❛❞❤❛t❥✉❦ ✁❡s ♠✁♦❞♦s✁✙t❤❛t❥✉❦ ✆♦❦❡t ❛ ❈▲■ ♣❛r❛♥❝s♦❦❦❛❧✳ ❆③ ♥❣ ❣❡♥❡r✁❛❧✁❛s

♣❛r❛♥❝❝s❛❧ ✁✉❥ ❢✁❛❥❧♦❦❛t ❛❞❤❛t✉♥❦ ❤♦③③✁❛ t♦✈✁❛❜❜✐ ☎♦ss③❡t❡✈✆♦❦❤☎♦③ ✁❡s s③♦❧❣✁❛❧t❛t✁❛s♦❦❤♦③✱ ✈❛✲

❧❛♠✐♥t ❦✁♦❞♦❧❤❛t❥✉❦ ❛③ ✁✉❥ ❝s☎♦✈❡❦❡t✱ ✐r✁❛♥②❡❧✈❡❦❡t st❜✳ ❆③ ❛❧❦❛❧♠❛③✁❛s♦❦❛t ✁❡s ❦☎♦♥②✈t✁❛r❛❦❛t

❧✁❡tr❡❤♦③✁♦ ✈❛❣② ❛③♦❦♦♥ ♠✆✉❦☎♦❞✆♦ ♣❛r❛♥❝s♦❦❛t✱ ♠✐♥t ♣✁❡❧❞✁❛✉❧ ❛ ❤♦③③✁❛❛❞✁❛s ✁❡s ❛ ❧✁❡tr❡❤♦③✁❛s✱ ❡❣②

♠✉♥❦❛t❡r☎✉❧❡t❡♥ ✈❛❣② ♣r♦❥❡❦t♠❛♣♣✁❛♥ ❜❡❧☎✉❧ ❦❡❧❧ ✈✁❡❣r❡❤❛❥t❛♥✐✳❬✻❪

❊❣②❡t❧❡♥ ♠✉♥❦❛t❡r☎✉❧❡t✲❦♦♥✜❣✉r✁❛❝✐✁♦s ❢✁❛❥❧ ❛♥❣✉❧❛r✳❥s♦♥ ❥☎♦♥ ❧✁❡tr❡ ❛ ♠✉♥❦❛t❡r☎✉❧❡t ❧❡❣✲

❢❡❧s✆♦ s③✐♥t❥✁❡♥✳ ■tt ✁❛❧❧✁✙t❤❛t✁♦ ❜❡ ♣r♦❥❡❦t❡♥❦✁❡♥t ❛❧❛♣✁❡rt❡❧♠❡③✁❡s❡❦❡t ❛ ❈▲■ ♣❛r❛♥❝s♦♣❝✐✁♦✐❤♦③✱

✁❡s ♠❡❣❤❛t✁❛r♦③❤❛t❥✉❦ ❛③♦❦❛t ❛ ❦♦♥✜❣✉r✁❛❝✐✁♦❦❛t✱ ❛♠❡❧②❡❦❡t ❛❦❦♦r ❦❡❧❧ ❤❛s③♥✁❛❧♥✐✱ ❛♠✐❦♦r ❛

❈▲■ ❦☎✉❧☎♦♥❜☎♦③✆♦ ❝✁❡❧♦❦❤♦③ ✁❡♣✁✙t ♣r♦❥❡❦t❡t✳

❆③ ♥❣ ❝♦♥✜❣ ♣❛r❛♥❝s s❡❣✁✙ts✁❡❣✁❡✈❡❧ ❜❡✁❛❧❧✁✙t❤❛t❥✉❦ ✁❡s ❧❡❦✁❡r❤❡t❥☎✉❦ ❛ ❦♦♥✜❣✉r✁❛❝✐✁♦s ✁❡rt✁❡❦❡❦❡t

❛ ♣❛r❛♥❝ss♦r❜✁♦❧✱ ✈❛❣② ❛♥❣✉❧❛r✳❥s♦♥ ❦☎♦③✈❡t❧❡♥☎✉❧ s③❡r❦❡s③t❤❡t✆♦ ❛ ❢✁❛❥❧t✳ ◆❡ ❢❡❧❡❞❥☎✉❦✱ ❤♦❣② ❛

❦♦♥✜❣✉r✁❛❝✐✁♦s ❢✁❛❥❧❜❛♥ s③❡r❡♣❧✆♦ ♦♣❝✐✁♦♥❡✈❡❦♥❡❦ ❈❛♠❡❧❈❛s❡✲t ❦❡❧❧ ❤❛s③♥✁❛❧♥✐✉❦✱ ♠✁✙❣ ❛ ♣❛r❛♥✲

❝s♦❦❤♦③ ❛❞♦tt ♦♣❝✐✁♦♥❡✈❡❦ ❈❛♠❡❧❈❛s❡✲t ✈❛❣② ❉❛s❤✲❝❛s❡✲t ✐s ❤❛s③♥✁❛❧❤❛t♥❛❦✳ ❬✻❪

❆ ♣❛r❛♥❝s s③✐♥t❛①✐s❛ ❛ ❦☎♦✈❡t❦❡③✆♦❦✁❡♣♣❡♥ ❥❡❧❡♥✐❦ ♠❡❣✿ ♥❣ ❝♦♠♠❛♥❞◆❛♠❡❖r❆❧✐❛s

r❡q✉✐r❡❞❆r❣ ❬ ♦♣❝✐♦♥✁❛❧✐s❆r❣ ❪❬♦♣t✐♦♥s❪ ✳ ❆ ❧❡❣t☎♦❜❜ ♣❛r❛♥❝s♥❛❦ ✁❡s ♥✁❡❤✁❛♥② ♦♣❝✐✁♦♥❛❦ ✈❛♥♥❛❦

✁❛❧♥❡✈❡✐✳ ❆③ ✁❛❧♥❡✈❡❦ ❛③ ❡❣②❡s ♣❛r❛♥❝s♦❦ s③✐♥t❛①✐s ✉t❛s✁✙t✁❛s✁❛❜❛♥ ❧✁❛t❤❛t✁♦❦✳

❆③ ♦♣❝✐✁♦❦ ♥❡✈✁❡t ❞✉♣❧❛ ❦☎♦t✆♦❥❡❧ ❥❡❧☎♦❧✐✳ ❆③ ♦♣❝✐✁♦s ✁❛❧♥❡✈❡❦❡t ❡❣②❡t❧❡♥ ❦☎♦t✆♦❥❡❧ ❥❡❧☎♦❧✐✳ ❆③

✁❡r✈❡❦ ♥❡♠ s③❡r❡♣❡❧♥❡❦ ❡❧✆♦t❛❣❜❛♥✳ P✁❡❧❞✁❛✉❧✿ ♥❣ ❜✉✐❧❞ ♠②✲❛♣♣ ✲❝ ♣r♦❞✉❝t✐♦♥✳ ❏❡❧❧❡♠③✆♦❡♥ ❛

✶✻



❧✁❡tr❡❤♦③♦tt ♠✆✉t❡r♠✁❡❦ ♥❡✈❡ ❛r❣✉♠❡♥t✉♠❦✁❡♥t ♠❡❣❛❞❤❛t✁♦ ❛ ♣❛r❛♥❝s s③✁❛♠✁❛r❛✱ ✈❛❣② ♠❡❣❛❞✲

❤❛t✁♦ ❛ ♥❛♠❡ ♦♣❝✐✁♦✈❛❧✳

❆③ ❛r❣✉♠❡♥t✉♠ ✁❡s ❛③ ♦♣❝✐✁♦ ♥❡✈❡ ♠❡❣❛❞❤❛t✁♦ ❛❦✁❛r ❝❛♠❡❧❈❛s❡ ✈❛❣② ❦☎♦t✆♦❥❡❧❜❡♥ ✐s

✕♠②❖♣t✐♦♥◆❛♠❡❡❣②❡♥✁❡rt✁❡❦✆✉ ✕♠②✲♦♣t✐♦♥✲♥❛♠❡✳ ❆ ❧♦❣✐❦❛✐ ♦♣❝✐✁♦❦♥❛❦ ❦✁❡t ❢♦r♠✁❛❥❛ ✈❛♥✿ ✕

t❤✐s✲♦♣t✐♦♥❛ ❥❡❧③✆♦t ✁❛❧❧✁✙t❥❛ tr✉❡✱ ✁❡s ✕♥♦✲t❤✐s✲♦♣t✐♦♥ ✁❛❧❧✁✙t❥❛ ❢❛❧s❡✳ ❍❛ ❡❣②✐❦ ♦♣❝✐✁♦ s❡♠ s③❡r❡♣❡❧✱

❛❦❦♦r ❛ ❥❡❧③✆♦ ❛③ ❛❧❛♣✁❡rt❡❧♠❡③❡tt ✁❛❧❧❛♣♦t❜❛♥ ♠❛r❛❞✱ ❛♠✐♥t ❛③ ❛ r❡❢❡r❡♥❝✐❛ ❞♦❦✉♠❡♥t✁❛❝✐✁♦❜❛♥

s③❡r❡♣❡❧✳❬✻❪

❆ ❢✁❛❥❧♦❦❛t ♠❡❣❤❛t✁❛r♦③✁♦ ♦♣❝✐✁♦❦ ❛❜s③♦❧✁✉t ❡❧✁❡r✁❡s✐ ✁✉t❦✁❡♥t ❛❞❤❛t✁♦❦ ♠❡❣ ❛③ ❛❦t✉✁❛❧✐s

♠✉♥❦❛❦☎♦♥②✈t✁❛r❤♦③ ❦✁❡♣❡st✱ ❛♠❡❧② ✁❛❧t❛❧✁❛❜❛♥ ❛ ♠✉♥❦❛t❡r☎✉❧❡t ✈❛❣② ❛ ♣r♦❥❡❦t ❣②☎♦❦❡r❡✳ ❆③ ♥❣

❣❡♥❡r✁❛❧✁❛s ✁❡s ❛③ ♥❣ ♣❛r❛♥❝s♦❦ ❛r❣✉♠❡♥t✉♠❦✁❡♥t ✈❡s③✐❦ ❢❡❧ ❛③ ❛❦t✉✁❛❧✐s ♣r♦❥❡❦t❤❡③ ❧✁❡tr❡❤♦③❛♥❞✁♦

✈❛❣② ❤♦③③✁❛❛❞❛♥❞✁♦ t✁❛r❣②❛t ✈❛❣② ❦☎♦♥②✈t✁❛r❛t✳ ❆③ ✁❛❧t❛❧✁❛♥♦s ❧❡❤❡t✆♦s✁❡❣❡❦ ♠❡❧❧❡tt ♠✐♥❞❡♥

♠✆✉t✁❛r❣② ✈❛❣② ❦☎♦♥②✈t✁❛r s❡♠❛t✐❦✉s❛♥ ♠❡❣❤❛t✁❛r♦③③❛ ❛ s❛❥✁❛t ❧❡❤❡t✆♦s✁❡❣❡✐t✳ ❆ s❡♠❛t✐❦✉s ♦♣✲

❝✐✁♦❦❛t ❛ ♣❛r❛♥❝s ✉❣②❛♥❛❜❜❛♥ ❛ ❢♦r♠✁❛t✉♠❜❛♥ s③✁❛❧❧✁✙t❥❛✱ ♠✐♥t ❛③ ❛③♦♥♥❛❧✐ ♣❛r❛♥❝s♦♣❝✐✁♦❦✳

❬✻❪

✶✳✽✳ ❆♥❣✉❧❛r s❝❤❡♠❛t✐❝s

❆ s❡♠❛t✐❦✉s s❛❜❧♦♥ ❛❧❛♣✁✉ ❦✁♦❞❣❡♥❡r✁❛t♦r✱ ❛♠❡❧② t✁❛♠♦❣❛t❥❛ ❛③ ☎♦ss③❡t❡tt ❧♦❣✐❦✁❛t✳ ❊③ ❡❣②

✉t❛s✁✙t✁❛s❦✁❡s③❧❡t✱ ❡❣② s③♦❢t✈❡r♣r♦❥❡❦t ✁❛t❛❧❛❦✁✙t✁❛s✁❛❤♦③ ❦✁♦❞ ❣❡♥❡r✁❛❧✁❛s✁❛✈❛❧ ✈❛❣② ♠✁♦❞♦s✁✙t✁❛s✁❛✈❛❧✳

❆ s✁❡♠✁❛❦❛t ❣②✆✉❥t❡♠✁❡♥②❡❦❜❡ ❝s♦♠❛❣♦❧❥✁❛❦ ✁❡s ♥♣♠✲❡❧ t❡❧❡♣✁✙t✐❦✳

❆ s❡♠❛t✐❦✉s ❣②✆✉❥t❡♠✁❡♥② ❤❛t✁❡❦♦♥② ❡s③❦☎♦③ ❧❡❤❡t ❜✁❛r♠✐❧②❡♥ s③♦❢t✈❡r♣r♦❥❡❦t ❧✁❡tr❡✲

❤♦③✁❛s✁❛❤♦③✱ ♠✁♦❞♦s✁✙t✁❛s✁❛❤♦③ ✁❡s ❦❛r❜❛♥t❛rt✁❛s✁❛❤♦③✱ ❞❡ ❦☎✉❧☎♦♥☎♦s❡♥ ❤❛s③♥♦s ❛③ ❆♥❣✉❧❛r ♣r♦❥❡❦✲

t❡❦ t❡str❡s③❛❜✁❛s✁❛❤♦③✱ ❤♦❣② ♠❡❣❢❡❧❡❧❥❡♥ ❛ s❛❥✁❛t s③❡r✈❡③❡t✁❡♥❡❦ ❡❣②❡❞✐ ✐❣✁❡♥②❡✐♥❡❦✳ ❙✁❡♠✁❛❦❛t

❤❛s③♥✁❛❧❤❛t ♣✁❡❧❞✁❛✉❧ ❛ ❣②❛❦r❛♥ ❤❛s③♥✁❛❧t ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❢❡❧☎✉❧❡t ♠✐♥t✁❛❦ ✈❛❣② ♠❡❣❤❛t✁❛r♦③♦tt

☎♦ss③❡t❡✈✆♦❦ ❡❧✆♦✁❛❧❧✁✙t✁❛s✁❛❤♦③ ❡❧✆♦r❡ ❞❡✜♥✐✁❛❧t s❛❜❧♦♥♦❦ ✈❛❣② ❡❧r❡♥❞❡③✁❡s❡❦ s❡❣✁✙ts✁❡❣✁❡✈❡❧✳ ❆ ✈✁❛③❧❛t♦❦✲

❦❛❧ ❦✐❦✁❡♥②✲s③❡r✁✙t❤❡t✐ ❛③ ✁❡♣✁✙t✁❡s③❡t✐ s③❛❜✁❛❧②♦❦❛t ✁❡s ❡❣②❡③♠✁❡♥②❡❦❡t✱ ❦☎♦✈❡t❦❡③❡t❡s✁❡ ✁❡s ✐♥t❡r✲

♦♣❡r❛t✁✙✈✈✁❛ t✁❡✈❡ ❛ ♣r♦❥❡❦t❡❦❡t✳ ❬✻❪

❆ s✁❡♠✁❛❦ ❛ s③☎♦❣❧❡t❡s ☎♦❦♦s③✐s③t✁❡♠❛ r✁❡s③✁❡t ❦✁❡♣❡③✐❦✳ ❆③ ❆♥❣✉❧❛r ❈▲■ s❡♠❛t✐❦✉s❛♥ ❛❧✲

❦❛❧♠❛③③❛ ❛ tr❛♥s③❢♦r♠✁❛❝✐✁♦❦❛t ❡❣② ✇❡❜❛❧❦❛❧♠❛③✁❛s✲♣r♦❥❡❦t❜❡✳ ▼✁♦❞♦s✁✙t❤❛t❥❛ ❡③❡❦❡t ❛ s✁❡♠✁❛❦❛t✱

✁❡s ❞❡✜♥✐✁❛❧❤❛t ✁✉❥❛❦❛t✳ P✁❡❧❞✁❛✉❧ ❢r✐ss✁✙t❤❡t✐ ❛ ❦✁♦❞♦t ❛ ❢☎✉❣❣✆♦s✁❡❣❜❡♥ ❜❡❦☎♦✈❡t❦❡③✆♦ t☎♦r✁❡s✈✁❛❧t♦③✁❛s♦❦

❦✐❥❛✈✁✙t✁❛s✁❛❤♦③✱ ✈❛❣② ✁✉❥ ❦♦♥✜❣✉r✁❛❝✐✁♦s ♦♣❝✐✁♦t✱ ❦❡r❡t❡t ❛❞❤❛t ❤♦③③✁❛ ❡❣② ♠❡❣❧✁❡✈✆♦ ♣r♦❥❡❦t❤❡③✳

✶✼



❆ ❤♦③③✁❛❛❞✁❛s✐ s✁❡♠✁❛t ✁❛❧t❛❧✁❛❜❛♥ ❡❣② ❦☎♦♥②✈t✁❛r❤♦③ s③✁❛❧❧✁✙t❥✁❛❦✱✁✙❣② ❛ ❦☎♦♥②✈t✁❛r ❤♦③③✁❛❛❞❤❛t✁♦

❡❣② ♠❡❣❧✁❡✈✆♦ ♣r♦❥❡❦t❤❡③ ♥❣ ❛❞❞✳ ❆ ❛❞❞♣❛r❛♥❝s ❛ ❝s♦♠❛❣❦❡③❡❧✆♦✈❡❧ t☎♦❧t✐ ❧❡ ❛③ ✁✉❥ ❢☎✉❣❣✆♦s✁❡❣❡❦❡t✱

✁❡s ♠❡❣❤✁✙✈ ❡❣② ✈✁❛③❧❛t♦s❛♥ ♠❡❣✈❛❧✁♦s✁✙t♦tt t❡❧❡♣✁✙t✁❡s✐ ♣❛r❛♥❝s❢✁❛❥❧t✳ ❊❣② s❡♠❛t✐❦✉s ❤♦③③✁❛❛❞✁❛ss❛❧

❛ ♣r♦❥❡❦t ❦♦♥✜❣✉r✁❛❝✐✁♦s ✈✁❛❧t♦③t❛t✁❛s♦❦❦❛❧ ❢r✐ss☎✉❧❤❡t✱ t♦✈✁❛❜❜✐ ❢☎✉❣❣✆♦s✁❡❣❡❦❡t ✈❛❣② ✁❛❧❧✈✁❛♥②❝s♦♠❛❣✲

s♣❡❝✐✜❦✉s ✐♥✐❝✐❛❧✐③✁❛❧✁♦ ❦✁♦❞♦t ❛❞❤❛t ❤♦③③✁❛✳ P✁❡❧❞✁❛✉❧ ❛ ❛♥❣✉❧❛r✴♣✇❛s❡♠❛t✐❝ ❛❧❦❛❧♠❛③✁❛s P❲❆✲

✈✁❛ ❛❧❛❦✁✙t❥❛ ❛③ ❛❧❦❛❧♠❛③✁❛st ❛③ ❛❧❦❛❧♠❛③✁❛s✲♥②✐❧✈✁❛♥t❛rt✁❛s ✁❡s ❛ s③♦❧❣✁❛❧t❛t✁❛s ♠✉♥❦❛t✁❛rs✁❛♥❛❦

❤♦③③✁❛❛❞✁❛s✁❛✈❛❧✱ ❛ ❛♥❣✉❧❛r✴❡❧❡♠❡♥ts s❡♠❛t✐❦✉s ♣❡❞✐❣ ❞♦❝✉♠❡♥t✲r❡❣✐st❡r✲❡❧❡♠❡♥t✳❥s❛ s③☎♦❣❧❡t❡s

❡❧❡♠❡❦ ❦✐t☎♦❧t✁❡s✁❡t ✁❡s ❢☎✉❣❣✆♦s✁❡❣❡✐t ❛❞❥❛ ❤♦③③✁❛✳ ❬✻❪

❆ ❣❡♥❡r✁❛❝✐✁♦s s✁❡♠✁❛❦ ❛③ ♥❣ ❣❡♥❡r❛t❡ ♣❛r❛♥❝s ✉t❛s✁✙t✁❛s❛✐✳ ❆ ❞♦❦✉♠❡♥t✁❛❧t r✁❡s③♣❛r❛♥❝s♦❦

❛③ ❛❧❛♣✁❡rt❡❧♠❡③❡tt ❆♥❣✉❧❛r ❣❡♥❡r✁❛❝✐✁♦s s✁❡♠✁❛❦❛t ❤❛s③♥✁❛❧❥✁❛❦✱ ❞❡ ❛ ❦☎♦♥②✈t✁❛r✁❛❜❛♥ ❞❡✜♥✐✁❛❧t

t❡r♠✁❡❦ ❡❧✆♦✁❛❧❧✁✙t✁❛s✁❛❤♦③ ♠❡❣❛❞❤❛t ❡❣② ♠✁❛s✐❦ s✁❡♠✁❛t ✐s✳

✶✳✾✳ ❑♦♥tr♦❧❧❡r

❆③ ❆♥❣✉❧❛r ❦♦♥tr♦❧❧❡r❡❦ s③❛❜✈✁❛♥②♦s ❏❛✈❛❙❝r✐♣t ♥②❡❧✈❡♥ ✁✙r✁♦❞♥❛❦✳ ❆♠✐❦♦r ❛ ❦♦♥tr♦❧❧❡rt

❤♦③③✁❛❝s❛t♦❧❥✉❦ ❛ ❉❖▼✲❤♦③ ❛③ ♥❣✲❝♦♥tr♦❧❧❡r s❡❣✁✙ts✁❡❣✁❡✈❡❧✱ ❛❦❦♦r ❧✁❡tr❡ ❢♦❣ ❥☎♦♥♥✐ ❡❣② ✁✉❥

♣✁❡❧❞✁❛♥②✳ ■❧②❡♥❦♦r ❧✁❡tr❡❥☎♦♥ ❡❣② ✁✉❥ ❣②❡r❡❦ s❝♦♣❡✱ ✁❡s ❛ ❦♦♥tr♦❧❧❡r ❦♦♥str✉❦t♦r✁❛♥ ❦❡r❡s③t☎✉❧

❜❡✐♥❥❡❦t✁❛❧❤❛t❥✉❦ ❛ ♣❛r❛♠✁❡t❡r❡❦❡t✳

❆ ❦♦♥tr♦❧❧❡r❡❦❡t ❤❛s③♥✁❛❧❤❛t❥✉❦ ♦❜❥❡❦t✉♠♦❦ ✐♥✐❝✐❛❧✐③✁❛❧✁❛s✁❛r❛✱ ✈❛❣② ♠❡❣❤❛t✁❛r♦③❤❛t❥✉❦

❡❣② ♦❜❥❡❦t✉♠ ✈✐s❡❧❦❡❞✁❡s✁❡t ✈❡❧❡✳ ❆ ❦♦♥tr♦❧❧❡r❡❦❡t ♥❡♠ ❛❥✁❛♥❧❛t♦s ❤❛s③♥✁❛❧♥✐✿

• ❉❖▼ ♠❛♥✐♣✉❧✁❛❝✐✁♦r❛ ✲ ❆ ❦♦♥tr♦❧❧❡r❡❦ ❝s❛❦ ☎✉③❧❡t✐ ❧♦❣✐❦✁❛t t❛rt❛❧♠❛③❤❛t♥❛❦✳

• ❑✐♠❡♥❡t ❢♦r♠✁❛③✁❛s❛ ✕ ❡rr❡ ❤❛s③♥✁❛❧❥✉❦ ✐♥❦✁❛❜❜ ❛③ ❡rr❡ ❧✁❡tr❡❤♦③♦tt s③✆✉r✆♦❦❡t✳

• ❋☎✉❣❣✈✁❡♥②❡❦✱ ✈❛❣② ✁❛❧❧❛♣♦t♦❦ ♠❡❣♦s③t✁❛s❛ ♠✁❛s ❦♦♥tr♦❧❧❡r❡❦❦❡❧✳

• ▼✁❛s ❦♦♠♣♦♥❡♥s❡❦ ✁❡❧❡t❝✐❦❧✉s✁❛♥❛❦ ❢❡❧☎✉❣②❡❧❡t❡✳ ❬✻❪

❆ ❦♦♠♣❧❡①✐t✁❛s❛ ✁❡s ♦❜❥❡❦t✉♠ ♦r✐❡♥t✁❛❧t ♣r♦❣r❛♠♦③✁❛s ♠❡❣✲❦☎♦③❡❧✁✙t✁❡s❡ ♠✐❛tt ♥❡♠ ❜❡✲

♠✉t❛t❦♦③✁♦ ♦❧❞❛❧❛❦ ❦✁❡s③✁✙t✁❡s✁❡r❡ ❛❧❦♦tt✁❛❦✱ ❤❛❜✁❛r ❜✐③t♦s✁✙t ❧❡❤❡t✆♦s✁❡❣❡t ❞♦♠ ♠❛♥✐♣✉❧✁❛❧✁❛sr❛✱

❛♥✐♠✁❛❝✐✁♦❦r❛ ✁❡s ♠✐♥❞❡♥ ❡❣②✁❡❜r❡✳ ❙❡❣✁✙ts✁❡❣✁❡✈❡❧ ❡❣②s③❡r✆✉❡♥✱ ❣②♦rs❛♥ ❧❡❤❡t s✐♥❣❧❡✲♣❛❣❡ ❛❞♠✐✲

♥✐s③tr✁❛❝✐✁♦s ❢❡❧☎✉❧❡t❡❦❡t ❧✁❡tr❡❤♦③♥✐✳ ❆ s③❡r✈❡rr❡❧ t☎♦rt✁❡♥✆♦ ❦♦♠♠✉♥✐❦✁❛❝✐✁♦t t✁❛♠♦❣❛t❥❛ ❏❙❖◆✱

❳▼▲✱ ❍❚▼▲ ❢♦r♠✁❛❜❛♥ ✐s✱ ❡rr❡ ❦☎✉❧☎♦♥ ♣r♦①② ♦s③t✁❛❧②♦❦❛t ❤♦③t❛❦ ❧✁❡tr❡✳ ❆③ ❊①t ❏❙ t✁❛♠♦❣❛t✁❛st

♥②✁✉❥t ♠✐♥❞ ▼❱❈✱ ♠✐♥❞ ▼❱❱▼ ❛r❝❤✐t❡❦t✁✉r✁❛❥✁✉ ❛❧❦❛❧♠❛③✁❛s♦❦ ❢❡❥❧❡s③t✁❡s✁❡❤❡③✳ ▼✐♥❞❦✁❡t ♠❡❣✲

❦☎♦③❡❧✁✙t✁❡s♥❡❦ ❛③ ❛ ❧✁❡♥②❡❣❡✱ ❤♦❣② ❧♦❣✐❦❛✐❧❛❣ s③✁❡t✈✁❛❧❛ss③✉❦ ❛ ❦✁♦❞♦t ❛③ ✁✉❥r❛ ❢❡❧❤❛s③♥✁❛❧❤❛t✁♦s✁❛❣

✶✽



✁❡s ✁❛t❧✁❛t❤❛t✁♦s✁❛❣ ✁❡r❞❡❦✁❡❜❡♥✳ ❚❡r♠✁❡s③❡t❡s❡♥ ♥❡♠ ❦☎♦t❡❧❡③✆♦ ❡③❡❦❡t ❛ ♠✐♥t✁❛❦❛t ❦☎♦✈❡t♥✐✱ ❞❡ ❛③

♦s③t✁❛❧② s③❡r❦❡③❡t ✁❡s ❛ ❙❡♥❝❤❛ ❈♠❞ ❡③❡❦❤❡③ ❧❡tt t❡r✈❡③✈❡✱ ✁✙❣② ❛ ❧❡❣❤❛t✁❡❦♦♥②❛❜❜ ❢❡❥❧❡s③t✁❡s

❛③ ❡❧✆♦③✆♦ ❦✁❡t ❛r❝❤✐t❡❦t✁✉r❛ ❦☎♦✈❡t✁❡s✁❡✈❡❧ ❜✐③t♦s✁✙t♦tt✳ ❬✻❪

✶✳✶✵✳ ✆❯r❧❛♣♦❦

❆ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❛❞❛t♦❦ ✆✉r❧❛♣♦❦❦❛❧ t☎♦rt✁❡♥✆♦ ❦❡③❡❧✁❡s❡ s③✁❛♠♦s ❡❧t❡r❥❡❞t ❛❧❦❛❧♠❛③✁❛s ❛❧❛♣❥❛✳ ❆③

❛❧❦❛❧♠❛③✁❛s♦❦ ✆✉r❧❛♣♦❦❛t t❡s③♥❡❦ ❧❡❤❡t✆♦✈✁❡ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ s③✁❛♠✁❛r❛ ❛ ❜❡❥❡❧❡♥t❦❡③✁❡s❤❡③✱ ❛

♣r♦✜❧ ❢r✐ss✁✙t✁❡s✁❡❤❡③✱ ❛ ❜✐③❛❧♠❛s ✐♥❢♦r♠✁❛❝✐✁♦❦ ♠❡❣❛❞✁❛s✁❛❤♦③ ✁❡s s♦❦ ♠✁❛s ❛❞❛t❜❡✈✐t❡❧✐ ❢❡❧❛❞❛t

❡❧✈✁❡❣③✁❡s✁❡❤❡③✳

❆③ ❆♥❣✉❧❛r ❦✁❡t ❦☎✉❧☎♦♥❜☎♦③✆♦ ♠❡❣❦☎♦③❡❧✁✙t✁❡st ❦✁✙♥✁❛❧ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❛❞❛t♦❦ ✆✉r❧❛♣♦❦♦♥

❦❡r❡s③t☎✉❧✐ ❦❡③❡❧✁❡s✁❡❤❡③✿ r❡❛❦t✁✙✈ ✁❡s s❛❜❧♦♥✲✈❡③✁❡r❡❧t✳ ▼✐♥❞❦❡tt✆♦ r☎♦❣③✁✙t✐ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❜❡✈✐t❡❧✐

❡s❡♠✁❡♥②❡❦❡t ❛ ♥✁❡③❡t❜✆♦❧✱ ✁❡r✈✁❡♥②❡s✁✙t✐ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❛❞❛t❜❡✈✐t❡❧t✱ ❧✁❡tr❡❤♦③ ❡❣② ✆✉r❧❛♣♠♦❞❡❧❧t

✁❡s ❛❞❛t♠♦❞❡❧❧t ❛ ❢r✐ss✁✙t✁❡s❤❡③✱ ✁❡s ❧❡❤❡t✆♦s✁❡❣❡t ♥②✁✉❥t ❛ ✈✁❛❧t♦③✁❛s♦❦ ♥②♦♠♦♥ ❦☎♦✈❡t✁❡s✁❡r❡✳ ❆

r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦ ✁❡s ❛ s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ❦☎✉❧☎♦♥❜☎♦③✆♦ ♠✁♦❞♦♥ ❞♦❧❣♦③③✁❛❦ ❢❡❧ ✁❡s ❦❡③❡❧✐❦

❛③ ✆✉r❧❛♣❛❞❛t♦❦❛t✳ ▼✐♥❞❡♥ ♠❡❣❦☎♦③❡❧✁✙t✁❡s ❦☎✉❧☎♦♥❜☎♦③✆♦ ❡❧✆♦♥②☎♦❦❡t ❦✁✙♥✁❛❧✳ ❬✻❪

❆ r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦ ❦☎♦③✈❡t❧❡♥✱ ❡①♣❧✐❝✐t ❤♦③③✁❛❢✁❡r✁❡st ❜✐③t♦s✁✙t❛♥❛❦ ❛③ ❛❧❛♣✉❧ s③♦❧❣✁❛❧✁♦

✆✉r❧❛♣♦❦ ♦❜❥❡❦t✉♠♠♦❞❡❧❧❥✁❡❤❡③✳ ❆ s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦❤♦③ ❦✁❡♣❡st r♦❜✉s③t✉s❛❜✲

❜❛❦✿ ♠✁❡r❡t❡③❤❡t✆♦❜❜❡❦✱ ✁✉❥r❛❢❡❧❤❛s③♥✁❛❧❤❛t✁♦❜❜❛❦ ✁❡s t❡s③t❡❧❤❡t✆♦❜❜❡❦✳ ❍❛ ❛③ ✆✉r❧❛♣♦❦ ❛③ ❛❧❦❛❧✲

♠❛③✁❛s ❦✉❧❝s❢♦♥t♦ss✁❛❣✁✉ r✁❡s③✁❡t ❦✁❡♣❡③✐❦✱ ✈❛❣② ❤❛ ♠✁❛r r❡❛❦t✁✙✈ ♠✐♥t✁❛❦❛t ❤❛s③♥✁❛❧ ❛③ ❛❧❦❛❧♠❛③✁❛s

❢❡❧✁❡♣✁✙t✁❡s✁❡❤❡③✱ ❤❛s③♥✁❛❧❥♦♥ r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦❛t✳❬✻❪

❆ s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ❛ s❛❜❧♦♥ ❞✐r❡❦t✁✙✈✁❛✐r❛ t✁❛♠❛s③❦♦❞✈❛ ❤♦③③✁❛❦ ❧✁❡tr❡ ✁❡s

♠❛♥✐♣✉❧✁❛❧❥✁❛❦ ❛③ ❛❧❛♣✉❧ s③♦❧❣✁❛❧✁♦ ♦❜❥❡❦t✉♠♠♦❞❡❧❧t✳ ❍❛s③♥♦s❛❦ ❡❣② ❡❣②s③❡r✆✉ ✆✉r❧❛♣ ❤♦③③✁❛❛❞✁❛✲

s✁❛❤♦③ ❡❣② ❛❧❦❛❧♠❛③✁❛s❤♦③✱ ♣✁❡❧❞✁❛✉❧ ❡❣② ❡✲♠❛✐❧ ❧✐st❛ r❡❣✐s③tr✁❛❝✐✁♦s ✆✉r❧❛♣❤♦③✳ ❑☎♦♥♥②❡♥ ❤♦③③✁❛❛❞✲

❤❛t✁♦❦ ❡❣② ❛❧❦❛❧♠❛③✁❛s❤♦③✱ ❞❡ ♥❡♠ ♠✁❡r❡t❡③♥❡❦ ♦❧②❛♥ ❥✁♦❧✱ ♠✐♥t r❡❛❦t✁✙✈ ❢♦r♠✁❛❦✳ ❍❛ ♥❛✲

❣②♦♥ ❛❧❛♣✈❡t✆♦ ✆✉r❧❛♣❦☎♦✈❡t❡❧♠✁❡♥②❡✐ ✁❡s ❧♦❣✐❦✁❛❥❛ ✈❛♥✱ ❛♠❡❧②❡❦ ❦✐③✁❛r✁♦❧❛❣ ❛ s❛❜❧♦♥❜❛♥ ❦❡✲

③❡❧❤❡t✆♦❦✱ ❛❦❦♦r ❛ s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ♠❡❣❢❡❧❡❧✆♦❡❦ ❧❡❤❡t♥❡❦✳ ❍❛ ❛③ ✆✉r❧❛♣♦❦ ❛③

❛❧❦❛❧♠❛③✁❛s ❦☎♦③♣♦♥t✐ r✁❡s③✁❡t ❦✁❡♣❡③✐❦✱ ❛ ♠✁❡r❡t❡③❤❡t✆♦s✁❡❣ ♥❛❣②♦♥ ❢♦♥t♦s✳ ❆③ ✆✉r❧❛♣♠♦❞❡❧❧❡❦

✁✉❥r❛❢❡❧❤❛s③♥✁❛❧✁❛s❛ ❛③ ☎♦ss③❡t❡✈✆♦❦ ❦☎♦③☎♦tt ❦r✐t✐❦✉s ❢♦♥t♦ss✁❛❣✁✉✳ ❆ r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦ ❥♦❜❜❛♥

s❦✁❛❧✁❛③❤❛t✁♦❦✱ ♠✐♥t ❛ s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦✳ ❑☎♦③✈❡t❧❡♥ ❤♦③③✁❛❢✁❡r✁❡st ❜✐③t♦s✁✙t❛♥❛❦

❛③ ❛❧❛♣✉❧ s③♦❧❣✁❛❧✁♦ ✆✉r❧❛♣ ❆P■✲❤♦③✱ ✁❡s s③✐♥❦r♦♥ ❤♦③③✁❛❢✁❡r✁❡st ❜✐③t♦s✁✙t❛♥❛❦ ❛③ ✆✉r❧❛♣ ❛❞❛t✲

♠♦❞❡❧❧❥✁❡❤❡③✱ ♠❡❣❦☎♦♥♥②✁✙t✈❡ ❛ ♥❛❣②♠✁❡r❡t✆✉ ✆✉r❧❛♣♦❦ ❧✁❡tr❡❤♦③✁❛s✁❛t✳ ❆ r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦ ❦❡✲

✶✾



✈❡s❡❜❜ t❡❧❡♣✁✙t✁❡st ✐❣✁❡♥②❡❧♥❡❦ ❛ t❡s③t❡❧✁❡s❤❡③✱ ✁❡s ❛ t❡s③t❡❧✁❡s❤❡③ ♥✐♥❝s s③☎✉❦s✁❡❣ ❛ ✈✁❛❧t♦③✁❛s♦❦

✁❡s③❧❡❧✁❡s✁❡♥❡❦ ♠✁❡❧② ♠❡❣✁❡rt✁❡s✁❡r❡ ❛③ ✆✉r❧❛♣❢r✐ss✁✙t✁❡s❡❦ ✁❡s ✲❡❧❧❡♥✆♦r③✁❡s ♠❡❣❢❡❧❡❧✆♦ t❡s③t❡❧✁❡s✁❡❤❡③✳ ❆

s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ❡❣②s③❡r✆✉ ❢♦r❣❛t✁♦❦☎♦♥②✈❡❦r❡ ☎♦ss③♣♦♥t♦s✁✙t❛♥❛❦✱ ✁❡s ♥❡♠ ❛♥♥②✐r❛

✁✉❥r❛❢❡❧❤❛s③♥✁❛❧❤❛t✁♦❛❦✳ ❊❧✈♦♥❥✁❛❦ ❛③ ❛❧❛♣✉❧ s③♦❧❣✁❛❧✁♦ ✆✉r❧❛♣ ❆P■✲t✱ ✁❡s ❝s❛❦ ❛s③✐♥❦r♦♥ ❤♦③③✁❛❢✁❡r✁❡st

❜✐③t♦s✁✙t❛♥❛❦ ❛③ ✆✉r❧❛♣ ❛❞❛t♠♦❞❡❧❧❥✁❡❤❡③✳ ❆ s❛❜❧♦♥ ❛❧❛♣✁✉ ✆✉r❧❛♣♦❦ ❛❜s③tr❛❦❝✐✁♦❥❛ ✐s ❜❡❢♦❧②✁❛s♦❧❥❛

❛ t❡s③t❡❧✁❡st✳ ❆ t❡s③t❡❦ ♠✁❡❧②❡♥ ❛ ❦✁❡③✐ ✈✁❛❧t♦③✁❛s ✁❡s③❧❡❧✁❡s ✈✁❡❣r❡❤❛❥t✁❛s✁❛r❛ t✁❛♠❛s③❦♦❞♥❛❦ ❛ ♠❡❣✲

❢❡❧❡❧✆♦ ❢✉tt❛t✁❛s❤♦③✱ ✁❡s t♦✈✁❛❜❜✐ ❜❡✁❛❧❧✁✙t✁❛st ✐❣✁❡♥②❡❧♥❡❦✳ ❬✻❪

❆ r❡❛❦t✁✙✈ ✁❡s ❛ s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ❡❣②❛r✁❛♥t ❦☎♦✈❡t✐❦ ❛③ ✁❡rt✁❡❦✈✁❛❧t♦③✁❛s♦❦❛t

❛③ ✆✉r❧❛♣❜❡✈✐t❡❧✐ ❡❧❡♠❡❦✳ ❆ ❦✁❡t ♠❡❣❦☎♦③❡❧✁✙t✁❡s ♠❡❣❡❣②❡③✐❦ ❛③ ❛❧❛♣✉❧ s③♦❧❣✁❛❧✁♦ ✁❡♣✁✙t✆♦❡❧❡♠❡❦❦❡❧✱

❞❡ ❦☎✉❧☎♦♥❜☎♦③♥❡❦ ❛ ❦☎♦③☎♦s ✆✉r❧❛♣✈❡③✁❡r❧✆♦ ♣✁❡❧❞✁❛♥②♦❦ ❧✁❡tr❡❤♦③✁❛s✁❛♥❛❦ ✁❡s ❦❡③❡❧✁❡s✁❡♥❡❦ ♠✁♦❞❥✁❛❜❛♥✳

❆ r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦❦❛❧ ❛③ ✆✉r❧❛♣♠♦❞❡❧❧t ❦☎♦③✈❡t❧❡♥☎✉❧ ❛③ ☎♦ss③❡t❡✈✆♦ ♦s③t✁❛❧②❜❛♥ ❞❡✜♥✐✁❛❧❥❛✳

❆③ ❬❢♦r♠❈♦♥tr♦❧❪ ✐r✁❛♥②❡❧✈ ❛ ❦✐❢❡❥❡③❡tt❡♥ ❧✁❡tr❡❤♦③♦tt ❋♦r♠❈♦♥tr♦❧ ♣✁❡❧❞✁❛♥②t ❛ ♥✁❡③❡t ❡❣②

❛❞♦tt ✆✉r❧❛♣❡❧❡♠✁❡❤❡③ ❦❛♣❝s♦❧❥❛✱ ❡❣② ❜❡❧s✆♦ ✁❡rt✁❡❦✲❤♦③③✁❛❢✁❡r✁❡ss❡❧✳

❆ s❛❜❧♦♥ ❛❧❛♣✁✉ ❢♦r♠✁❛❦❜❛♥ ❛③ ✆✉r❧❛♣♠♦❞❡❧❧ ✐♥❦✁❛❜❜ ✐♠♣❧✐❝✐t✱ ♠✐♥t ❡①♣❧✐❝✐t✳ ❆③ ✐r✁❛♥②❡❧✈

◆❣▼♦❞❡❧ ❧✁❡tr❡❤♦③ ✁❡s ❦❡③❡❧ ❡❣② ❋♦r♠❈♦♥tr♦❧ ♣✁❡❧❞✁❛♥②t ❡❣② ❛❞♦tt ✆✉r❧❛♣❡❧❡♠❤❡③✳ ❍❛ ❡❣② ❛❧✲

❦❛❧♠❛③✁❛s ✆✉r❧❛♣♦t t❛rt❛❧♠❛③✱ ❛❦❦♦r ❛③ ❆♥❣✉❧❛r♥❛❦ s③✐♥❦r♦♥❜❛♥ ❦❡❧❧ t❛rt❛♥✐❛ ❛ ♥✁❡③❡t❡t ❛③

☎♦ss③❡t❡✈✆♦ ♠♦❞❡❧❧❡❧✱ ✁❡s ❛③ ☎♦ss③❡t❡✈✆♦ ♠♦❞❡❧❧t s③✐♥❦r♦♥❜❛♥ ❛ ♥✁❡③❡tt❡❧✳ ❆♠✐♥t ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦

♠❡❣✈✁❛❧t♦③t❛t❥✁❛❦ ❛③ ✁❡rt✁❡❦❡❦❡t ✁❡s ❛ ♥✁❡③❡t❡♥ ❦❡r❡s③t☎✉❧ ✈✁❛❧❛s③t❛♥❛❦✱ ❛③ ✁✉❥ ✁❡rt✁❡❦❡❦♥❡❦ t☎✉❦r☎♦③✆♦❞✲

♥✐☎✉❦ ❦❡❧❧ ❛③ ❛❞❛t♠♦❞❡❧❧❜❡♥✳ ❍❛s♦♥❧✁♦❦✁❡♣♣❡♥✱ ❛♠✐❦♦r ❛ ♣r♦❣r❛♠❧♦❣✐❦❛ ♠❡❣✈✁❛❧t♦③t❛t❥❛ ❛③

✁❡rt✁❡❦❡❦❡t ❛③ ❛❞❛t♠♦❞❡❧❧❜❡♥✱ ❡③❡❦❡t ❛③ ✁❡rt✁❡❦❡❦❡t t☎✉❦r☎♦③♥✐ ❦❡❧❧ ❛ ♥✁❡③❡t❜❡♥✳ ❬✻❪

❆ r❡❛❦t✁✙✈ ✁❡s ❛ s❛❜❧♦♥ ✁❛❧t❛❧ ✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ❛❜❜❛♥ ❦☎✉❧☎♦♥❜☎♦③♥❡❦ ❡❣②♠✁❛st✁♦❧✱ ❤♦❣②

♠✐❦✁❡♥t ❦❡③❡❧✐❦ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❜✁♦❧ s③✁❛r♠❛③✁♦ ❛❞❛t♦❦❛t ✈❛❣② ❛③ ❛✉t♦♠❛t✐③✁❛❧t ✈✁❛❧t♦③t❛t✁❛s♦❦❛t✳

❆③ ❛❧✁❛❜❜✐ ✁❛❜r✁❛❦ ❛③ ❡❣②❡s ♥②♦♠t❛t✈✁❛♥②t✁✙♣✉s♦❦ ♠✐♥❞❦✁❡t t✁✙♣✉s✁✉ ❛❞❛t❢♦❧②❛♠✁❛t s③❡♠❧✁❡❧t❡t✐❦

❛ ❢❡♥t ♠❡❣❤❛t✁❛r♦③♦tt ❦❡❞✈❡♥❝✲s③✁✙♥ ❜❡✈✐t❡❧✐ ♠❡③✆♦ ❤❛s③♥✁❛❧❛t✁❛✈❛❧✳

❆ r❡❛❦t✁✙✈ ❢♦r♠✁❛❦ ❛③ ❛❞❛t♠♦❞❡❧❧t t✐s③t✁❛♥ t❛rt❥✁❛❦ ❛③③❛❧✱ ❤♦❣② ♠❡❣✈✁❛❧t♦③t❛t❤❛t❛t❧❛♥

❛❞❛tstr✉❦t✁✉r✁❛♥❛❦ ❜✐③t♦s✁✙t❥✁❛❦✳ ▼✐♥❞❡♥ ❛❧❦❛❧♦♠♠❛❧✱ ❛♠✐❦♦r ❛③ ❛❞❛t♠♦❞❡❧❧❜❡♥ ✈✁❛❧t♦③✁❛s t☎♦r✲

t✁❡♥✐❦✱ ❛ ❋♦r♠❈♦♥tr♦❧♣✁❡❧❞✁❛♥② ✁✉❥ ❛❞❛t♠♦❞❡❧❧t ❛❞ ✈✐ss③❛✱ ♥❡♠ ♣❡❞✐❣ ❛ ♠❡❣❧✁❡✈✆♦ ❛❞❛t♠♦❞❡❧❧t✳

❊③ ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❛③ ❛❞❛t♠♦❞❡❧❧ ❡❣②❡❞✐ ✈✁❛❧t♦③✁❛s❛✐♥❛❦ ♥②♦♠♦♥ ❦☎♦✈❡t✁❡s✁❡t ❛ ✈❡③✁❡r❧✁❡s ♠❡❣✜✲

❣②❡❧❤❡t✆♦s✁❡❣❡ r✁❡✈✁❡♥✳ ❆ ✈✁❛❧t♦③✁❛s ✁❡s③❧❡❧✁❡s❡ ❤❛t✁❡❦♦♥②❛❜❜✱ ♠❡rt ❝s❛❦ ❡❣②❡❞✐ ✈✁❛❧t♦③✁❛s♦❦ ❡s❡t✁❡♥

❦❡❧❧ ❢r✐ss✁✙t❡♥✐✳ ▼✐✈❡❧ ❛③ ❛❞❛t❢r✐ss✁✙t✁❡s❡❦ r❡❛❦t✁✙✈ ♠✐♥t✁❛❦❛t ❦☎♦✈❡t♥❡❦✱ ✐♥t❡❣r✁❛❧❤❛t✁♦❦ ♠❡❣✜❣②❡❧✲

❤❡t✆♦ ♦♣❡r✁❛t♦r♦❦❦❛❧ ❛③ ❛❞❛t♦❦ ✁❛t❛❧❛❦✁✙t✁❛s✁❛❤♦③✳ ❆ r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦ ❛③ ❡❣②✁❡♥✐ ✈❛❧✐❞✁❛t♦r♦❦❛t

♦❧②❛♥ ❢✉♥❦❝✐✁♦❦❦✁❡♥t ❞❡✜♥✐✁❛❧❥✁❛❦✱ ❛♠❡❧②❡❦ ❡❧❧❡♥✆♦r③✁❡st ❦❛♣♥❛❦ ❛③ ❡❧❧❡♥✆♦r③✁❡s❤❡③✳ ❬✻❪

✷✵



❆ s❛❜❧♦♥✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ❛ ❦✁❡t✐r✁❛♥②✁✉ ❛❞❛t❦☎♦t✁❡ss❡❧ ✈✁❡❣③❡tt ♠✉t❛❜✐❧✐t✁❛sr❛ t✁❛♠❛s③❦♦❞✲

♥❛❦ ❛③ ☎♦ss③❡t❡✈✆♦ ❛❞❛t♠♦❞❡❧❧❥✁❡♥❡❦ ❢r✐ss✁✙t✁❡s✁❡❤❡③✱ ❛♠✐❦♦r ❛ s❛❜❧♦♥❜❛♥ ♠✁♦❞♦s✁✙t✁❛s♦❦ t☎♦rt✁❡♥♥❡❦✳

▼✐✈❡❧ ❛ ❦✁❡t✐r✁❛♥②✁✉ ❛❞❛t♠❡❣❦☎♦t✁❡s ❤❛s③♥✁❛❧❛t❛ ❡s❡t✁❡♥ ♥✐♥❝s ❡❣②❡❞✐ ♥②♦♠♦♥ ❦☎♦✈❡t❤❡t✆♦ ❛❞❛t✲

♠♦❞❡❧❧✱ ❛ ✈✁❛❧t♦③✁❛s♦❦ ✁❡s③❧❡❧✁❡s❡ ❦❡✈✁❡s❜✁❡ ❤❛t✁❡❦♦♥② ❛ ❢r✐ss✁✙t✁❡s❡❦ s③☎✉❦s✁❡❣❡ss✁❡❣✁❡♥❡❦ ♠❡❣❤❛t✁❛r♦③✁❛✲

s❛❦♦r✳ ❆ s❛❜❧♦♥✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ s❛❜❧♦♥ ❞✐r❡❦t✁✙✈✁❛❦❤♦③ ✈❛♥♥❛❦ ❦☎♦t✈❡✱ ✁❡s ❡❣②❡❞✐ ❡❧❧❡♥✆♦r③✆♦

✐r✁❛♥②❡❧✈❡❦❡t ❦❡❧❧ t❛rt❛❧♠❛③♥✐✉❦✱ ❛♠❡❧②❡❦ ❜❡❜✉r❦♦❧❥✁❛❦ ❛③ ❡❧❧❡♥✆♦r③✁❡s✐ ❢✉♥❦❝✐✁♦❦❛t✳ ❆ t❡s③t❡❧✁❡s

♥❛❣② s③❡r❡♣❡t ❥✁❛ts③✐❦ ❛ ❦♦♠♣❧❡① ❛❧❦❛❧♠❛③✁❛s♦❦❜❛♥✳ ❊❣②s③❡r✆✉❜❜ t❡s③t❡❧✁❡s✐ str❛t✁❡❣✐❛ ❤❛s③✲

♥♦s✱ ❤❛ ❡❧❧❡♥✆♦r③✐✱ ❤♦❣② ❛③ ✆✉r❧❛♣♦❦ ♠❡❣❢❡❧❡❧✆♦❡♥ ♠✆✉❦☎♦❞♥❡❦✲❡✳ ❆ r❡❛❦t✁✙✈ ✆✉r❧❛♣♦❦ ✁❡s ❛ s❛❜❧♦♥✲

✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦ ❦☎✉❧☎♦♥❜☎♦③✆♦ ♠✁❡rt✁❡❦❜❡♥ t✁❛♠❛s③❦♦❞♥❛❦ ❛rr❛✱ ❤♦❣② ❛③ ❯■✲t ❛③ ✆✉r❧❛♣✈❡③✁❡r❧✁❡s❡♥

✁❡s ❛③ ✆✉r❧❛♣♠❡③✆♦ ✈✁❛❧t♦③✁❛s❛✐♥ ❛❧❛♣✉❧✁♦ ✁❛❧❧✁✙t✁❛s♦❦ ✈✁❡❣r❡❤❛❥t✁❛s✁❛r❛ ❢♦r❞✁✙ts✁❛❦✳ ❆③ ❛❧✁❛❜❜✐ ♣✁❡❧❞✁❛❦

❜❡♠✉t❛t❥✁❛❦ ❛③ ✆✉r❧❛♣♦❦ t❡s③t❡❧✁❡s✁❡♥❡❦ ❢♦❧②❛♠❛t✁❛t r❡❛❦t✁✙✈ ✁❡s s❛❜❧♦♥✲✈❡③✁❡r❡❧t ✆✉r❧❛♣♦❦❦❛❧✳ ❬✻❪

✷✶



✷✳ ❢❡❥❡③❡t

❆❧❦❛❧♠❛③✁❛s ❦✁❡s③✁✙t✁❡s❡

✷✳✶✳ ❑☎♦r♥②❡③❡t ❦✐❛❧❛❦✁✙t✁❛s❛

❆③ ❆♥❣✉❧❛r ❦❡r❡tr❡♥❞s③❡r ❤❛s③♥✁❛❧❛t✁❛❤♦③ s③☎✉❦s✁❡❣❡s ✐s♠❡r♥✐ ❛ ❦☎♦✈❡t❦❡③✆♦ ♥②❡❧✈❡❦❡t✿ ❍❚▼▲✱

❈❙❙✱ ❏❛✈❛❙❝r✐♣t✱ ❚②♣❡❙❝r✐♣t✳ ❊❣② ♣r♦❣r❛♠♦t ❡③❡❦r❡ ✁❡♣✁✙t☎✉♥❦ r✁❛✳ ❆ ❦✁♦❞♦❦ s③❡r❦❡s③t✁❡s✁❡❤❡③ ❛

❱✐s✉❛❧ ❙t✉❞✐♦ ❈♦❞❡ ♣r♦❣r❛♠♦t ❤❛s③♥✁❛❧t✉❦✱ ❛♠❡❧② ❡❣② ✐♥❣②❡♥❡s✱ ♥②✁✙❧t ❢♦rr✁❛s❦✁♦❞✁✉ ❦✁♦❞s③❡r✲

❦❡s③t✆♦✱ ♠❡❧②❡t ❛ ▼✐❝r♦s♦❢t ❢❡❥❧❡s③t ❦✐✳ ❚✁❛♠♦❣❛t❥❛ ❛ ❤✐❜❛❦❡r❡s✆♦❦❡t✱ ❦✁❡♣❡s ❛③ ✐♥t❡❧❧✐❣❡♥s

❦✁♦❞❦❡③❡❧✁❡sr❡ ❛③ ■♥t❡❧❧✐❙❡♥s❡ s❡❣✁✙ts✁❡❣✁❡✈❡❧✳

❙③☎✉❦s✁❡❣☎✉♥❦ ✈❛♥ ❛ ♥♦❞❡✳❥s ❛❧❦❛❧♠❛③✁❛s ❧❡❣❢r✐ss❡❜❜ ✈❡r③✐✁♦❥✁❛r❛✳ ❆ ◆♦❞❡✳❥s ❡❣② s③♦❢t✈❡r✲

r❡♥❞s③❡r✱ ♠❡❧②❡t ✐♥t❡r♥❡t❡s ❛❧❦❛❧♠❛③✁❛s♦❦✱ ✇❡❜s③❡r✈❡r❡❦ ❦✁❡s③✁✙t✁❡s✁❡r❡ ❤♦③t❛❦ ❧✁❡tr❡✳ ❆③ ❆♥✲

❣✉❧❛r ❈▲■ ✁❡s ❛③ ❆♥❣✉❧❛r ❛❧❦❛❧♠❛③✁❛s♦❦ ❛③ ♥♣♠ ❝s♦♠❛❣♦❦t✁♦❧ ❢☎✉❣❣❡♥❡❦ s③✁❛♠♦s s③♦❧❣✁❛❧t❛t✁❛s

✁❡s ❢✉♥❦❝✐✁♦ ❡s❡t✁❡❜❡♥✳ ❆③ ♥♣♠ ❝s♦♠❛❣♦❦ ❧❡t☎♦❧t✁❡s✁❡❤❡③ ✁❡s t❡❧❡♣✁✙t✁❡s✁❡❤❡③ ♥♣♠ ❝s♦♠❛❣❦❡③❡❧✆♦r❡

✈❛♥ s③☎✉❦s✁❡❣✳ ❆③ ♥♣♠ ❛ ❏❛✈❛❙❝r✐♣t ♣r♦❣r❛♠♦③✁❛s✐ ♥②❡❧✈ ❝s♦♠❛❣❦❡③❡❧✆♦❥❡ ✐s✳ ❆③ ♥♣♠ ❛③

❛❧❛♣✁❡rt❡❧♠❡③❡tt ❝s♦♠❛❣❦❡③❡❧✆♦ ❛ ◆♦❞❡✳❥s ❏❛✈❛❙❝r✐♣t ❢✉t✁❛s✐ ❦☎♦r♥②❡③❡t❤❡③✳ ❚❡❧❡♣✁✙t❡♥☎✉♥❦ ❦❡❧❧

❛③ ❆♥❣✉❧❛r ❈▲■ ❛ ♣❛r❛♥❝ss♦r❜✁♦❧✱ ❛③ ♥♣♠ ✐♥st❛❧❧ ✲❣ ❅❛♥❣✉❧❛r✴❝❧✐ ♣❛r❛♥❝s ❦✐❛❞✁❛s✁❛✈❛❧✳ ❆③

❆♥❣✉❧❛r ❈▲■ t❡❧❡♣✁✙t✐ ❛ s③☎✉❦s✁❡❣❡s ❆♥❣✉❧❛r ♥♣♠ ❝s♦♠❛❣♦❦❛t ✁❡s ❡❣②✁❡❜ ❢☎✉❣❣✆♦s✁❡❣❡❦❡t✳ ❊③ ❡❧✲

t❛rt❤❛t ♥✁❡❤✁❛♥② ♣❡r❝✐❣✳ ❆ ❈▲■ ✁✉❥ ♠✉♥❦❛t❡r☎✉❧❡t❡t ✁❡s ❡❣② ❡❣②s③❡r✆✉ ☎✉❞✈☎♦③❧✆♦ ❛❧❦❛❧♠❛③✁❛st ❤♦③

❧✁❡tr❡✱ ❢✉tt❛t✁❛sr❛ ❦✁❡s③❡♥✳ ❆③ ❆♥❣✉❧❛r ❈▲■ t❛rt❛❧♠❛③ ❡❣② ❦✐s③♦❧❣✁❛❧✁♦t✱ ✁✙❣② ❤❡❧②❜❡♥ ❦✐✁❡♣✁✙t❤❡t✆♦

✁❡s ❦✐s③♦❧❣✁❛❧❤❛t✁♦ ❛③ ❛❧❦❛❧♠❛③✁❛s✳

▼✐✈❡❧ ❛ s③✁♦t✁❛r ❛❞❛t❜✁❛③✐s❜✁♦❧ ❢♦❣ ❞♦❧❣♦③♥✐✱ ❡③✁❡rt ❡❣② ❡❤❤❡③ s③☎✉❦s✁❡❣❡s ❛❞❛t❜✁❛③✐s❦❡③❡❧✆♦

✇❡❜s③❡r✈❡r ✐s s③☎✉❦s✁❡❣❡s✱ ❡③ ❛ ❳❆▼PP✳ ❆ ❳❆▼PP ✕ ❡❣② s③❛❜❛❞ ✁❡s ♥②✁✙❧t ❢♦rr✁❛s✁✉ ♣❧❛t✲

❢♦r♠❢☎✉❣❣❡t❧❡♥ ✇❡❜s③❡r✈❡r✲s③♦❢t✈❡r❝s♦♠❛❣✱ ❛♠❡❧②♥❡❦ ❧❡❣❢✆♦❜❜ ❛❧❦♦t✁♦❡❧❡♠❡✐ ❛③ ❆♣❛❝❤❡ ✇❡❜✲

s③❡r✈❡r✱ ❛ ▼❛r✐❛❉❇ ❛❞❛t❜✁❛③✐s✲❦❡③❡❧✆♦✱ ✈❛❧❛♠✐♥t ❛ P❍P ♣r♦❣r❛♠♦③✁❛s✐ ♥②❡❧✈ ✁❡rt❡❧♠❡③✆♦✐✳
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❆♠✐♥t ♠❡❣✈❛♥ ♠✐♥❞❡♥ s③☎✉❦s✁❡❣❡s ♣r♦❣r❛♠ ❡❧❦❡③❞❤❡t✆♦ ❛③ ❛❧❦❛❧♠❛③✁❛s ❦✁❡s③✁✙t✁❡s❡✳

✷✳✷✳ ❆③ ❛❧❦❛❧♠❛③✁❛s ❢✁❛❥❧str✉❦t✁✉r✁❛❥❛

❆③ ❆♥❣✉❧❛r ❈▲■ ♥❣ ♥❡✇ ♣❛r❛♥❝s ❧✁❡tr❡❤♦③ ❡❣② ♠✉♥❦❛t❡r☎✉❧❡t❡t✳ ❆ ♣❛r❛♥❝s ❢✉tt❛t✁❛s❛❦♦r ❛

♣❛r❛♥❝ss♦r✐ ❢❡❧☎✉❧❡t t❡❧❡♣✁✙t✐ ❛ s③☎✉❦s✁❡❣❡s ❆♥❣✉❧❛r ♥♣♠ ❝s♦♠❛❣♦❦❛t ✁❡s ❡❣②✁❡❜ ❢☎✉❣❣✆♦s✁❡❣❡❦❡t ❡❣②

✁✉❥ ♠✉♥❦❛t❡r☎✉❧❡tr❡✳ ❆ ♠✉♥❦❛t❡r☎✉❧❡t ❣②☎♦❦✁❡r♠❛♣♣✁❛❥❛ ❦☎✉❧☎♦♥❢✁❡❧❡ t✁❛♠♦❣❛t✁❛s✐ ✁❡s ❦♦♥✜❣✉r✁❛❝✐✁♦s

❢✁❛❥❧♦❦❛t✱ ✈❛❧❛♠✐♥t ❡❣② t❡str❡s③❛❜❤❛t✁♦ ❣❡♥❡r✁❛❧t ❧❡✁✙r✁♦ s③☎♦✈❡❣❡t t❛rt❛❧♠❛③✁♦ ❘❊❆❉▼❊ ❢✁❛❥❧t

t❛rt❛❧♠❛③✳ ❆❧❛♣✁❡rt❡❧♠❡③✁❡s s③❡r✐♥t ♥❣ ♥❡✇ ❧✁❡tr❡❤♦③ ❡❣② ❦❡③❞❡t✐ ❝s♦♥t✈✁❛③❛❧❦❛❧♠❛③✁❛st ❛ ♠✉♥✲

❦❛t❡r☎✉❧❡t ❣②☎♦❦✁❡rs③✐♥t❥✁❡♥✱ ❛ ✈✁❡❣♣♦♥t♦❦ ❦☎♦③☎♦tt✐ t❡s③t❡❦❦❡❧ ❡❣②☎✉tt✳

❆③ ❡❣②✐❦ ❧❡❣♥❛❣②♦❜❜ ❞♦❧♦❣ ❛ ❈▲■✲❛❧ ❦❛♣❝s♦❧❛t❜❛♥✱ ❤♦❣② ❣♦♥❞♦s❦♦❞✐❦ ♠✐♥❞❡♥r✆♦❧✱

❛♠✐t ♠❡❣ ❦❡❧❧ t❡♥♥✐❡✱ ❡❣② ✁✉❥ ❆♥❣✉❧❛r ♣r♦❥❡❦t ❧✁❡tr❡❤♦③✁❛s✁❛t✁♦❧ ✈❛❣② s③♦❧❣✁❛❧t❛t✁❛s♦❦✱ ☎♦ss③❡t❡✈✆♦❦

✈❛❣② ❜✁❛r♠✐ ♠✁❛st✁♦❧✱ ❛♠✐r❡ ❛ ♣r♦❥❡❦t♥❡❦ s③☎✉❦s✁❡❣❡ ✈❛♥✳ ❊❣② ❞♦❧♦❣✱ ❛♠✐t s♦❦❛♥ s③❡r❡t♥❡❦✱ ❛③

❛③✱ ❤♦❣② ❛ ❈▲■ ♠✐♥❞❡♥ ✁✉❥ ❛❧❦❛tr✁❡s③❤❡③✱ s③♦❧❣✁❛❧t❛t✁❛s❤♦③✱ ❝s✆♦❤☎♦③ st❜✳ ❚✁❛rs✁✙t♦tt t❡s③t❡t ✐s

❧✁❡tr❡❤♦③✳ ❆ ❈▲■ ❡♠❡❧❧❡tt s③❛❜✈✁❛♥②♦s✁✙t♦tt ♠✁♦❞♦♥ ❢✉tt❛t❥❛ ❛③ ☎♦ss③❡s t❡s③t❡t ✐s✳ ❊③ t♦✈✁❛❜❜✐

r✉❣❛❧♠❛ss✁❛❣♦t ❜✐③t♦s✁✙t ❛♥♥❛❦ t✉❞❛t✁❛❜❛♥✱ ❤♦❣② ♠✐♥❞❡♥ ✁✉❥ ❢✁❛❥❧♥❛❦ ✈❛♥ t❡s③t❥❡✱ ✁❡s ❢r✐ss✁✙t❤❡t✐

❛ t❡s③t❡❦❡t ❛ ❢❡❥❧❡s③t✁❡s ❜✁❛r♠❡❧② s③❛❦❛s③✁❛❜❛♥✳

❆ ♠✉♥❦❛t❡r☎✉❧❡t❡♥ ❜❡❧☎✉❧✐ ☎♦ss③❡s ♣r♦❥❡❦t ♦s③t♦③✐❦ ❡❣② ❈▲■ ❦♦♥✜❣✉r✁❛❝✐✁♦s ❦☎♦r♥②❡③❡t❜❡♥

✳ ❆ ♠✉♥❦❛t❡r☎✉❧❡t ❧❡❣❢❡❧s✆♦ s③✐♥t❥❡ ♠✉♥❦❛t❡r☎✉❧❡tr❡ ❦✐t❡r❥❡❞✆♦ ❦♦♥✜❣✉r✁❛❝✐✁♦s ❢✁❛❥❧♦❦❛t✱ ❛ ❣②☎♦❦✁❡r✲

s③✐♥t✆✉ ❛❧❦❛❧♠❛③✁❛s ❦♦♥✜❣✉r✁❛❝✐✁♦s ❢✁❛❥❧❥❛✐t✱ ✈❛❧❛♠✐♥t ❛ ❣②☎♦❦✁❡rs③✐♥t✆✉ ❛❧❦❛❧♠❛③✁❛s❢♦rr✁❛s ✁❡s t❡s③t✲

❢✁❛❥❧♦❦ ❛❧♠❛♣♣✁❛✐t t❛rt❛❧♠❛③③❛✳ ❊③❡❦ ❛ ❦♦♥✜❣✉r✁❛❝✐✁♦s ❢✁❛❥❧♦❦ ❛ ❦☎♦✈❡t❦❡③✆♦❦✿

• ✳❡❞✐t♦r❝♦♥✜❣ ✕ ❑♦♥✜❣✉r✁❛❝✐✁♦ ❛ ❦✁♦❞s③❡r❦❡s③t✆♦❦❤☎♦③✳

• ✳❣✐t✐❣♥♦r❡ ✲ ❙③✁❛♥❞✁❡❦♦s❛♥ ♥❡♠ ❦☎♦✈❡t❡tt ❢✁❛❥❧♦❦❛t ❤❛t✁❛r♦③ ♠❡❣✳

• ❘❊❆❉▼❊✳♠❞ ✲ ❇❡✈❡③❡t✆♦ ❞♦❦✉♠❡♥t✁❛❝✐✁♦ ❛ ❣②☎♦❦✁❡r❛❧❦❛❧♠❛③✁❛s❤♦③✳

• ❛♥❣✉❧❛r✳❥s♦♥ ✲ ❆ ❈▲■ ❦♦♥✜❣✉r✁❛❝✐✁♦❥❛ ❛❧❛♣✁❡rt❡❧♠❡③✁❡s s③❡r✐♥t ❛ ♠✉♥❦❛t❡r☎✉❧❡t ☎♦ss③❡s

♣r♦❥❡❦t❥✁❡❤❡③✱ ❜❡❧❡✁❡rt✈❡ ❛ ❈▲■ ✁❛❧t❛❧ ❤❛s③♥✁❛❧t ❜✉✐❧❞✱ ❦✐s③♦❧❣✁❛❧✁❛s ✁❡s t❡s③t❡s③❦☎♦③☎♦❦ ❦♦♥✲

✜❣✉r✁❛❝✐✁♦s ❜❡✁❛❧❧✁✙t✁❛s❛✐t t❛rt❛❧♠❛③③❛✳

• ♣❛❝❦❛❣❡✳❥s♦♥ ✲ ❑♦♥✜❣✉r✁❛❧❥❛ ❛ ♠✉♥❦❛t❡r☎✉❧❡t ☎♦ss③❡s ♣r♦❥❡❦t❥✁❡❤❡③ ❡❧✁❡r❤❡t✆♦ ♥♣♠ ❝s♦✲

♠❛❣❢☎✉❣❣✆♦s✁❡❣❡❦❡t ✳

✷✸



• ♣❛❝❦❛❣❡✲❧♦❝❦✳❥s♦♥ ✲ ▼❡❣❛❞❥❛ ♥♦❞❡ ♠♦❞✉❧❡s ❛③ ♥♣♠ ❦❧✐❡♥s ✁❛❧t❛❧ t❡❧❡♣✁✙t❡tt ☎♦ss③❡s ❝s♦✲

♠❛❣ ✈❡r③✐✁♦✐♥❢♦r♠✁❛❝✐✁♦❥✁❛t ✳

• sr❝ ✲ ❋♦rr✁❛s❢✁❛❥❧♦❦ ❛ ❣②☎♦❦✁❡rs③✐♥t✆✉ ❛❧❦❛❧♠❛③✁❛s♣r♦❥❡❦t❤❡③✳

• ♥♦❞❡ ♠♦❞✉❧❡s ✲ ❇✐③t♦s✁✙t❥❛ ◆P▼ ❝s♦♠❛❣♦❦❛t ❛③ ❡❣✁❡s③ ♠✉♥❦❛t❡r☎✉❧❡tr❡✳ ❆ ♠✉♥❦❛✲

t❡r☎✉❧❡t ❡❣✁❡s③✁❡r❡ ❦✐t❡r❥❡❞✆♦ ♥♦❞❡ ♠♦❞✉❧❡s ❢☎✉❣❣✆♦s✁❡❣❡❦ ♠✐♥❞❡♥ ♣r♦❥❡❦t s③✁❛♠✁❛r❛ ❧✁❛t❤❛t✁♦❦✳

• ts❝♦♥✜❣✳❥s♦♥ ✲ ❆③ ❛❧❛♣ ❦♦♥✜❣✉r✁❛❝✐✁♦ ❛ ♠✉♥❦❛t❡r☎✉❧❡t❡♥ ❧✁❡✈✆♦ ♣r♦❥❡❦t❡❦❤❡③✳ ❆③ ☎♦ss③❡s

t☎♦❜❜✐ ❦♦♥✜❣✉r✁❛❝✐✁♦s ❢✁❛❥❧ ☎♦r☎♦❦❧✆♦❞✐❦ ❡rr✆♦❧ ❛③ ❛❧❛♣❢✁❛❥❧r✁♦❧✳

• ts❧✐♥t✳❥s♦♥ ✕ ❆❧❛♣✁❡rt❡❧♠❡③❡tt ❦♦♥✜❣✉r✁❛❝✐✁♦ ❛ ♠✉♥❦❛t❡r☎✉❧❡t❡♥ ❧✁❡✈✆♦ ♣r♦❥❡❦t❡❦❤❡③✳ ❬✻❪

❆③ sr❝ ♠❛♣♣❛ t❛rt❛❧♠❛③③❛ ❛ ❣②☎♦❦✁❡r❛❧❦❛❧♠❛③✁❛s ❢♦rr✁❛s❢✁❛❥❧❥❛✐t✳ ❊❜❜❡♥ ❛ ♠❛♣♣✁❛❜❛♥

❧✁❡✈✆♦ ❢✁❛❥❧♦❦❦❛❧ ❞♦❧❣♦③✉♥❦ ❢✆♦❦✁❡♥t ❛③ ❛❧❦❛❧♠❛③✁❛s ❡❧❦✁❡s③✁✙t✁❡s❡❦♦r✳ ❆③ ✐tt t❛❧✁❛❧❤❛t✁♦ ❛❧♠❛♣♣✁❛❦

t❛rt❛❧♠❛③③✁❛❦ ❛③ ❛❧❦❛❧♠❛③✁❛s ❢♦rr✁❛s✁❛t ✁❡s ❛③ ❛❧❦❛❧♠❛③✁❛s✲s♣❡❝✐✜❦✉s ❦♦♥✜❣✉r✁❛❝✐✁♦t✳ ❊③❡❦✿

• ❛♣♣ ✲ ❚❛rt❛❧♠❛③③❛ ❛③♦❦❛t ❛③ ☎♦ss③❡t❡✈✆♦ ❢✁❛❥❧♦❦❛t✱ ❛♠❡❧②❡❦❜❡♥ ♠❡❣❤❛t✁❛r♦③✁♦❞✐❦ ❛③ ❛❧✲

❦❛❧♠❛③✁❛s ❧♦❣✐❦✁❛❥❛ ✁❡s ❛❞❛t❛✐✳

• ❛ss❡ts ✲ ❑✁❡♣✲ ✁❡s ❡❣②✁❡❜ ❡s③❦☎♦③❢✁❛❥❧♦❦❛t t❛rt❛❧♠❛③✱ ❛♠❡❧②❡❦❡t ❛③ ❛❧❦❛❧♠❛③✁❛s ❦✁❡s③✁✙t✁❡s❡❦♦r

❛ ❥❡❧❡♥❧❡❣✐ ✁❛❧❧❛♣♦t❜❛♥ ❦❡❧❧ ♠✁❛s♦❧♥✐✳

• ❡♥✈✐r♦♥♠❡♥ts ✲ ❑♦♥✜❣✉r✁❛❝✐✁♦s ❜❡✁❛❧❧✁✙t✁❛s♦❦❛t t❛rt❛❧♠❛③ ❛③ ❛❞♦tt ❝✁❡❧❦☎♦r♥②❡③❡t❤❡③✳ ❆❧❛♣✲

✁❡rt❡❧♠❡③✁❡s s③❡r✐♥t ✈❛♥ ❡❣② ♠❡❣ ♥❡♠ ♥❡✈❡③❡tt s③❛❜✈✁❛♥②♦s ❢❡❥❧❡s③t✆♦✐ ❦☎♦r♥②❡③❡t ✁❡s ❡❣②

t❡r♠❡❧✁❡s✐ ✭✧♣r♦❞✧✮ ❦☎♦r♥②❡③❡t✳

• ❢❛✈✐❝♦♥✳✐❝♦ ✲ ❆③ ❛❧❦❛❧♠❛③✁❛s❤♦③ ❛③ ✐❦♦♥✱ ❛♠❡❧② ❛ ❦☎♦♥②✈❥❡❧③✆♦s✁❛✈♦♥ t❛❧✁❛❧❤❛t✁♦✳

• ✐♥❞❡①✳❤t♠❧ ✲ ❆ ❢✆♦ ❍❚▼▲✲♦❧❞❛❧✱ ❛♠❡❧② ❛❦❦♦r ❥❡❧❡♥✐❦ ♠❡❣✱ ❛♠✐❦♦r ✈❛❧❛❦✐ ❢❡❧❦❡r❡s✐

❛ ✇❡❜❤❡❧②❡t✳ ❆ ❈▲■ ❛✉t♦♠❛t✐❦✉s❛♥ ❤♦③③✁❛❛❞❥❛ ❛③ ☎♦ss③❡s ❏❛✈❛❙❝r✐♣t✲ ✁❡s ❈❙❙✲❢✁❛❥❧t

❛③ ❛❧❦❛❧♠❛③✁❛s ❢❡❧✁❡♣✁✙t✁❡s❡❦♦r✱ ✁✙❣② ✁❛❧t❛❧✁❛❜❛♥ ♥❡♠ ❦❡❧❧ s❡♠♠✐❧②❡♥ ♠✁❛s ❁s❝r✐♣t❃✈❛❣②

❁❧✐♥❦❃❝✁✙♠❦✁❡t ❤♦③③✁❛❛❞♥✐❛ ✐❞❡ ♠❛♥✉✁❛❧✐s❛♥✳

• ♠❛✐♥✳ts ✲ ❆③ ❛❧❦❛❧♠❛③✁❛s ❢✆♦ ❜❡❧✁❡♣✁❡s✐ ♣♦♥t❥❛✳ ❋♦r❞✁✙t❥❛ ❛③ ❛❧❦❛❧♠❛③✁❛st ❛ ❏■❚ ❢♦r❞✁✙t✁♦✈❛❧✱

✁❡s ❛③ ❛❧❦❛❧♠❛③✁❛s ❣②☎♦❦✁❡r♠♦❞✉❧❥✁❛t ✭❆♣♣▼♦❞✉❧❡✮ ❛ ❜☎♦♥❣✁❡s③✆♦❜❡♥ t☎♦rt✁❡♥✆♦ ❢✉tt❛t✁❛s❤♦③

✐♥❞✁✙t❥❛✳

• ♣♦❧②✜❧❧s✳ts ✲ P♦❧✐✜❧❧ s③❦r✐♣t❡❦❡t ❜✐③t♦s✁✙t ❛ ❜☎♦♥❣✁❡s③✆♦ t✁❛♠♦❣❛t✁❛s✁❛❤♦③✳

✷✹



• st②❧❡s✳s❛ss ✲ ❋❡❧s♦r♦❧❥❛ ❛③♦❦❛t ❛ ❈❙❙✲❢✁❛❥❧♦❦❛t✱ ❛♠❡❧②❡❦ st✁✙❧✉s♦❦❛t ❦✁✙♥✁❛❧♥❛❦ ❡❣② ♣r♦✲

❥❡❦t❤❡③✳ ❆ ❦✐t❡r❥❡s③t✁❡s t☎✉❦r☎♦③✐ ❛③t ❛ st✁✙❧✉s♣r♦❝❡ss③♦rt✱ ❛♠❡❧②❡t ❛ ♣r♦❥❡❦t❤❡③ ❦♦♥✜✲

❣✉r✁❛❧✉♥❦✳

• t❡st✳ts ✲ ❆③ ❡❣②s✁❡❣ ❢✆♦ ❜❡❧✁❡♣✁❡s✐ ♣♦♥t❥❛✱ ❜✐③♦♥②♦s s③☎♦❣s♣❡❝✐✜❦✉s ❦♦♥✜❣✉r✁❛❝✐✁♦✈❛❧✳ ❬✻❪

❆ sr❝ ♠❛♣♣✁❛❜❛♥ ❛ ❛♣♣ ♠❛♣♣❛ t❛rt❛❧♠❛③③❛ ❛ ♣r♦❥❡❦t ❧♦❣✐❦✁❛❥✁❛t ✁❡s ❛❞❛t❛✐t✳ ❆③ ❛♣♣

♠❛♣♣❛ t❛rt❛❧♠❛✿

• ❛♣♣✳❝♦♠♣♦♥❡♥t✳ts ✲ ▼❡❣❤❛t✁❛r♦③③❛ ❛③ ❛❧❦❛❧♠❛③✁❛s ❣②☎♦❦✁❡r ☎♦ss③❡t❡✈✆♦❥✁❡♥❡❦ ❧♦❣✐❦✁❛❥✁❛t✳

• ❛♣♣✳❝♦♠♣♦♥❡♥t✳❤t♠❧ ✲ ▼❡❣❤❛t✁❛r♦③③❛ ❛ ❣②☎♦❦✁❡r❤❡③ t✁❛rs✁✙t♦tt ❍❚▼▲ s❛❜❧♦♥t✳

• ❛♣♣✳❝♦♠♣♦♥❡♥t✳❝ss ✲ ▼❡❣❤❛t✁❛r♦③③❛ ❛ ❣②☎♦❦✁❡r ❈❙❙ ❛❧❛♣st✁✙❧✉s✁❛t✳

• ❛♣♣✳❝♦♠♣♦♥❡♥t✳s♣❡❝✳ts ✲ ▼❡❣❤❛t✁❛r♦③③❛ ❛③ ❡❣②s✁❡❣ t❡s③t❥✁❡t ❛ ❣②☎♦❦✁❡r s③✁❛♠✁❛r❛✳

• ❛♣♣✳♠♦❞✉❧❡✳ts ✲ ▼❡❣❤❛t✁❛r♦③③❛ ❛ ❣②☎♦❦✁❡r♠♦❞✉❧t✱ ❛♠❡❧② ♠❡❣♠♦♥❞❥❛ ❛③ ❆♥❣✉❧❛r♥❛❦

❛③ ❛❧❦❛❧♠❛③✁❛s ☎♦ss③❡✁❛❧❧✁✙t✁❛s✁❛t✳ ❬✻❪

❆③ ❛♣♣ ♠❛♣♣✁❛♥ ❜❡❧☎✉❧ t❛❧✁❛❧❤❛t✁♦❛❦ ♠✁❡❣ ♠✁❛s ❦☎✉❧☎♦♥❜☎♦③✆♦ ♠❛♣♣✁❛❦✱ ❛♠❡❧②❡❦ ❛③ ❛❧❦❛❧✲

♠❛③✁❛s ❜❡✁❛❧❧✁✙t✁❛s✁❛r❛ s③♦❧❣✁❛❧♥❛❦✳ ❆ ❝♦♠♣♦♥❡♥ts ♠❛♣♣❛ t❛rt❛❧♠❛③③❛ ❛ ✇❡❜♦❧❞❛❧ ❡❣②❡s ❡❧❡♠❡✲

✐t✳ ❊❧❡♠❡❦ s③❡r✐♥t ❦☎✉❧☎♦♥ ♠❛♣♣✁❛❦r❛ ❜♦♥t✈❛✱ ❛ ❦☎♦♥♥②❡❜❜ ✁❛t❧✁❛t❤❛t✁♦s✁❛❣ ✁❡r❞❡❦✁❡❜❡♥✳ ▼✐♥❞❡♥

❡❧❡♠♥❡❦ s❛❥✁❛t ❍❚▼▲✱ ❈❙❙ ✁❡s ❚②♣❡❙❝r✐♥t ❢✁❛❥❧❥❛ ✈❛♥✳

❆ ❢✆♦ ♠❛♣♣✁❛♥ ❜❡❧☎✉❧ t❛❧✁❛❧❤❛t✁♦ ♠✁❡❣ ❛③ ❡✷❡ ♠❛♣♣❛✳ ❆ ❡✷❡ ❧❡❣❢❡❧s✆♦ s③✐♥t✆✉ ♠❛♣♣❛ t❛rt❛❧✲

♠❛③③❛ ❛ ❣②☎♦❦✁❡rs③✐♥t✆✉ ❛❧❦❛❧♠❛③✁❛s♥❛❦ ♠❡❣❢❡❧❡❧✆♦ ✈✁❡❣♣♦♥t♦❦ ❦☎♦③☎♦tt✐ t❡s③t❦✁❡s③❧❡t ❢♦rr✁❛s❢✁❛❥❧❥❛✐t✱

✈❛❧❛♠✐♥t ❛ t❡s③ts♣❡❝✐✜❦✉s ❦♦♥✜❣✉r✁❛❝✐✁♦s ❢✁❛❥❧♦❦❛t✳

❆ ❞❜✳❝♦♥✜❣✳❥s ❢✁❛❥❧ ❡①♣♦rt✁❛❧❥❛ ❛ ▼②❙◗▲ ❦❛♣❝s♦❧❛t ✁❡s ❛ ❙❡q✉❡❧✐③❡ ❦♦♥✜❣✉r✁❛❝✐✁♦s ♣❛✲

r❛♠✁❡t❡r❡✐t✳ ❆ s❡r✈❡r✳❥s ❢✁❛❥❧ s③♦❧❣✁❛❧ ❛ ❘❊❙❚ ❆P■✲❦ ✐♥✐❝✐❛❧✐③✁❛❧✁❛s✁❛r❛ ✁❡s ❢✉tt❛t✁❛s✁❛r❛✳ ❆③ ☎♦ss③❡s

❈❘❯❉ ♠✆✉✈❡❧❡t ❦❡③❡❧✁❡s✁❡✁❡rt ❛ r♦✉t❡s✳❥s ❢✁❛❥❧ ❢❡❧❡❧✆♦s✳

✷✳✸✳ ❆③ ❛❧❦❛❧♠❛③✁❛s ♣r♦❣r❛♠❦✁♦❞❥❛

❙③✁❛♠♦s ❢✁❛❥❧ t❛rt♦③✐❦ ❛③ ❛❧❦❛❧♠❛③✁❛s ♠❡❣❢❡❧❡❧✆♦ ♠✆✉❦☎♦❞✁❡s✁❡❤❡③✳ ❆ ❧❡❣❢♦♥t♦s❛❜❜❛❦❛t ❡♠❡❧❡♠

❦✐✳

❆ s③✁♦t✁❛r ❛ ❦☎♦✈❡t❦❡③✆♦ ❆P■✲❦❛t ❜✐③t♦s✁✙t❥❛✿

P❖❙❚ ✲ ✁✉❥ s③✁♦t✁❛r✐ ❜❡❥❡❣②③✁❡s ❦✁❡s③✁✙t✁❡s❡

✷✺



●❊❚ ✲ ❛③ ☎♦ss③❡s ✈❛❣② ❛❞♦tt ❛③♦♥♦s✁✙t✁♦❥✁✉ s③✁♦t✁❛r❜❡❥❡❣②③✁❡s ❦✐❧✐st✁❛③✁❛s❛

P❯❚ ✲ ❛ s③✁♦t✁❛r✐ ❜❡❥❡❣②③✁❡s ♠✁♦❞♦s✁✙t✁❛s❛

❉❊▲❊❚❊ ✲ s③✁♦t✁❛r✐ ❜❡❥❡❣②③✁❡s t☎♦r❧✁❡s❡

❊❤❤❡③ ❡❧✆♦s③☎♦r ✐s ❛ s③☎✉❦s✁❡❣❡s s❛❜❧♦♥ ❛❧❛♣✁✉ ✆✉r❧❛♣♦❦❛t✿ ❋♦r♠s▼♦❞✉❧❡✱ ❍tt♣❈❧✐❡♥t▼♦✲

❞✉❧❡ ✐♠♣♦rt✁❛❧t✉❦ ❛③ ❛♣♣✳♠♦❞✉❧s✳ts ❢✁❛❥❧❜❛♥ ✭✷✳✶✳ ♠❡❧❧✁❡❦❧❡t✮✳ ❇❡✁❛❧❧✁✙t✁❛sr❛ ❦❡r☎✉❧t❡❦ ❛ ❛♣♣✲

r♦✉t✐♥❣✳♠♦❞✉❧❡✳ts ✭✷✳✷✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧❜❛♥ ❛ ❢✆♦ ✁✉t✈♦♥❛❧❛❦✳ ❱❛❧❛♠✐♥t ✐❞❡ ✐s s③✁❛♠♦s ❦♦♠♣♦✲

♥❡♥st ✐♠♣♦rt✁❛❧t✉♥❦✳

❆ ❛♣♣✳❝♦♠♣♦♥❡♥t✳❤t♠❧ ✭✷✳✸✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧❜❛♥ ❦❡r☎✉❧t❡❦ ❜❡✁❛❧❧✁✙t✁❛sr❛ ❛ ❢✆♦ ♠❡♥☎✉♣♦♥t

❡❧❡♠❡✐✱ ❁♥❛✈❃ ✲ t❛❣❡❦✱ ❜❧♦❦❦♦❦ ✁❡s ❢❡❧s♦r♦❧✁❛s♦❦ ❦☎♦③☎♦tt✳ ❆ ❢✆♦ ♠♦❞❡❧❧♦s③t✁❛❧②t ❛ ♠♦❞❡❧✳ts

✭✷✳✹✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ t❛rt❛❧♠❛③③❛✱❛♠❡❧②❡❦ ♠❡❣❢❡❧❡❧✆♦❡♥ t✁✙♣✉s♦❦❛t ✐s ❦❛♣t❛❦✿ ✐❞✿ ❛♥②✱ t✐t❧❡✿

str✐♥❣✱ ❞❡s❝r✐♣t✐♦♥✿ str✐♥❣❀ ♣✉❜❧✐s❤❡❞✿ ❜♦♦❧❡❛♥❀ ❆ s❡r✈✐❝❡✳ts ✭✷✳✺✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ t❛rt❛❧♠❛③③❛

❛ ❢✆♦❜❜ ❛❞❛ts③♦❧❣✁❛❧t❛t✁❛s♦❦❛t✳ ❊③ ❛③ ❆♥❣✉❧❛r ❍❚❚P❈❧✐❡♥t❛ s③♦❧❣✁❛❧t❛t✁❛st ❤❛s③♥✁❛❧❥❛ ❛ ❦✁❡r✁❡s❡❦

❡❧❦☎✉❧❞✁❡s✁❡❤❡③✳ ❆ ❢✉♥❦❝✐✁♦✐ ❈❘❯❉ ♠✆✉✈❡❧❡t❡❦❡t ✁❡s ❦❡r❡s✆♦ ♠✁♦❞s③❡r❡❦❡t t❛rt❛❧♠❛③♥❛❦✳

❊❣② ✁✉❥ s③✁♦ ❤♦③③✁❛❛❞✁❛s✁❛✁❡rt ❛ ❝♦♠♣♦♥❡♥t✳ts ✭✷✳✻✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ ❢❡❧❡❧✆♦s✳ ❊♥♥❡❦ ❛③

☎♦ss③❡t❡✈✆♦♥❡❦ ✈❛♥ ❡❣② ✆✉r❧❛♣❥❛ ❦✁❡t ♠❡③✆♦✈❡❧✿ t✐t❧❡ ✁❡s ❞❡s❝r✐♣t✐♦♥✳ ❆♠❡❧②❡t ❛ ❚✉t♦r✐❛❧❙❡r✈✐✲

❝❡✳❝r❡❛t❡✭✮ ♠❡t✁♦❞✉s ❤✁✙✈ ♠❡❣✳ ❇❡❣②✆✉❥t✐ ❛③ ❛❞❛t♦❦❛t✱ ❛③ ✁❛❧❧❛♣♦t✁❛t ♣❡❞✐❣ ❛❧❛♣✁❡rt❡❧♠❡③❡tt❡♥

❢❛❧s❡✲r❛ ✁❛❧❧✁✙t❥❛✳ ❊③❡❦❡t ❛③ ❛❞❛t♦❦❛t ♣❡❞✐❣ ❛ ❝♦♠♣♦♥❡♥t✳❤t♠❧ ✭✷✳✼✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧❜✁♦❧ ❣②✆✉❥t

❜❡✳

❆ ❧✐st✳❝♦♠♣♦♥❡♥t✳ts ✭✷✳✽✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ s③♦❧❣✁❛❧ ❛③ ❛❞❛t♦❦ ❦✐❧✐st✁❛③✁❛s✁❛✁❡rt✳ ❊❤❤❡③

❤✁❛r♦♠ ❚✉t♦r✐❛❧❙❡r✈✐❝❡ ♠✁♦❞s③❡rt ❤✁✙✈ ♠❡❣✿ ❣❡t❆❧❧✭✮❀ ❞❡❧❡t❡❆❧❧✭✮❀ ✜♥❞❇②❚✐t❧❡✭✮✳ ❊③ ❛ ❦❡③❞❡t✐

♠❡♥☎✉♣♦♥t✳

❆ ❞❡t❛✐❧s✳❝♦♠♣♦♥❡♥t✳ts ✭✷✳✾✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ ☎✉③❡♠❡❧t❡t✐ ❛ s③✁♦t✁❛r❜❛♥ ❛ ♠❡♥t✁❡st✱ t☎♦r❧✁❡st

✁❡s ❜❡✐❧❧❡s③t✁❡st✳ ❊❤❤❡③ s③✐♥t✁❡♥ ❤✁❛r♦♠ ☎♦ss③❡t❡✈✆♦t ❤❛s③♥✁❛❧✿ ❣❡t✭✮✱ ✉♣❞❛t❡✭✮✱ ❞❡❧❡t❡✭✮✳ ❆♠✐❦♦r

❡❧❦✁❡s③☎✉❧t ❛ ✇❡❜s③❡r✈❡r ❛❧❛♣❥❛✱ ❤♦③③✁❛❛❞❥✉❦ ❛ ▼②❙◗▲ ❛❞❛t❜✁❛③✐s ❦♦♥✜❣✉r✁❛❝✐✁♦❥✁❛t✱ ♠♦❞❡❧❧t

❦✁❡s③✁✙t☎✉♥❦ ❛ ❙❡q✉❡❧✐③❡ ❛❧❦❛❧♠❛③✁❛ss❛❧✳ ❊③t ❦☎♦✈❡t✆♦❡♥ ♣❡❞✐❣ ♠❡❣❤❛t✁❛r♦③③✉❦ ❛③ ☎♦ss③❡s ❈❘❯❉

♠✆✉✈❡❧❡t ❦❡③❡❧✁❡s✁❡♥❡❦ ✁✉t✈♦♥❛❧❛✐t✳

❆③ ❛❧❦❛❧♠❛③✁❛s❤♦③ ❛ ❦☎♦✈❡t❦❡③✆♦ ♠♦❞✉❧♦❦ ✈♦❧t❛❦ s③☎✉❦s✁❡❣❡s❡❦✿ ❡①♣r❡ss✱ s❡q✉❡❧✐③❡✱ ♠②sq❧✷

✁❡s ❜♦❞②✲♣❛rs❡r✳ ❆♠❡❧②❡t ♥♣♠✲❡♥ ❦❡r❡s③t☎✉❧ ✐♥st❛❧❧✁❛❧t✉♥❦✳ ❆ ❙❡q✉❡❧✐③❡ ❡❣② ♣r♦♠✐s❡✲❛❧❛♣✉ ♥♦✲

❞❡ s❡r✈❡r✱ ❛♠❡❧② s③✐❧✁❛r❞ tr❛♥③❛❦❝✐✁♦s t✁❛♠♦❣❛t✁❛st✱ ❦❛♣❝s♦❧❛t♦❦❛t✱ ❣②♦rs ❜❡t☎♦❧t✁❡st✱ ♦❧✈❛s✁❛s✐

r❡♣❧✐❦✁❛❝✐✁♦t ✁❡s ❡❣②❡❜❡❦❡t t❛rt❛❧♠❛③✳

❆ ❣②☎♦❦✁❡r♠❛♣♣✁❛❜❛♥ t❛❧✁❛❧❤❛t✁♦ ❛ s❡r✈❡r✳❥s ✭✷✳✶✵✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧✳ ■❞❡ ❤✁❛r♦♠ ❢✆♦ ❡❧❡♠

✐♠♣♦rt✁❛❧✁♦❞♦tt✿ ❛③ ❡①♣r❡ss✱ ❛♠❡❧② ❛ ❘❡st ❛♣✐ ✁❡♣✁✙t✁❡s✁❡r❡ s③♦❧❣✁❛❧✳ ❆ ❜♦❞②✲♣❛rs❡r ❛♠❡❧② s❡❣✁✙t ❛

✷✻



❦✁❡r❡❧❡♠ ❡❧❡♠③✁❡s✁❡❜❡♥ ✁❡s ❛③ r❡q✳❜♦❞② ♦❜❥❡❦t✉♠ ❧✁❡tr❡❤♦③✁❛s✁❛❜❛♥✳ ❱❛❧❛♠✐♥t ❛ ❝♦rs✱ ❛♠❡❧② ❛③ ❛

❦☎♦③t❡s s③♦❢t✈❡rt ❜✐③t♦s✁✙t❥❛ ❛ ❈❖❘❙ s③✁❛♠✁❛r❛ ❦☎✉❧☎♦♥❢✁❡❧❡ ♦♣❝✐✁♦❦❦❛❧✳ ❆③ ❛♣♣✳✉s❡✭✮ ❜❡✁❛❧❧✁✙t✁❛s✁❛♥✁❛❧

t☎♦rt✁❡♥✐❦ ♠❡❣ ❛③ ♦❧❞❛❧ ✽✵✽✶ ♣♦rtr❛ ✈❛❧✁♦ ❦❛♣❝s♦❧✁❛s❛✳ ❊③ ❤❛t✁❛r♦③③❛ ♠❡❣ ❛ ●❊❚ ✁✉t✈♦♥❛❧❛t✳

❆③ ❛❧❦❛❧♠❛③✁❛s ♠❛♣♣✁❛❜❛♥ ❦☎✉❧☎♦♥ ❦♦♥✜❣✉r✁❛❝✐✁♦s ♠❛♣♣✁❛t ❤♦③✉♥❦ ❧✁❡tr❡ ❛ ❦♦♥✜❣✉r✁❛❝✐✁♦❤♦③

❛ ❞❜✳❝♦♥✜❣✳❥s ✭✷✳✶✶✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧❧❛❧ ✕ ❡③ t❛rt❛❧♠❛③③❛ ❛③ ❛❞❛t❜✁❛③✐s❤♦③ s③☎✉❦s✁❡❣❡s ❛❞❛t♦✲

❦❛t✱ ❛ ❤♦st♦t✱ ❢❡❧❤❛s③♥✁❛❧✁♦♥❡✈❡t ✁❡s ❥❡❧s③✁♦t✱ ❛③ ❛❞❛t❜✁❛③✐s t✁❛❜❧❛ ♥❡✈✁❡t✳ ❆ ♣♦♦❧ t❛rt❛❧♠❛③③❛ ❛

❙❡q✉❡❧✐③❡ ❦❛♣❝s♦❧❛t❦✁❡s③❧❡t✁❡t✿ ❛ ♠❛①✐♠✉♠ ✁❡s ♠✐♥✉♠✉♠ ❝s❛t❧❛❦♦③✁❛st ✁❡s ❛③ ✐❞✆♦t✳

❆ ❦☎♦✈❡t❦❡③✆♦ ❧✁❡♣✁❡s❜❡♥ ✐♥✐❝✐❛❧✐③✁❛❧❥✉❦ ❛ ❙❡q✉❡❧✐③❡ ❛❧❦❛❧♠❛③✁❛st ❛ ♠♦❞❡❧❧❡❦ ♠❛♣♣✁❛❜❛♥✱

❛③ ✐♥❞❡①✳❥s ✭✷✳✶✷✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧❜❛♥✳ ❆ ♠♦❞❡❧✳❥s ✭✷✳✶✸✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ ❜❡✁❛❧❧✁✙t✁❛s❛✐ s③♦❧❣✁❛❧♥❛❦

❛ ▼②❙◗▲ ❛❞❛t❜✁❛③✐s t✁❛❜❧❛ ❜❡♠✉t❛t✁❛s✁❛r❛✳ ❊③❡❦❡t ❛③ ♦s③❧♦♣♦❦❛t ❛✉t♦♠❛t✐❦✉s❛♥ ❣❡♥❡r✁❛❧❥❛✳

❆ ❙❡q✉❡❧✐③❡ ✐♥✐❝✐❛❧✐③✁❛❧✁❛s❛ ✉t✁❛♥ ♥❡♠ ❦❡❧❧ ❈❘❯❉ ❢☎✉❣❣✈✁❡♥②❡❦❡t ✁✙r♥✐✱ ❛ ❙❡q✉❡❧✐③❡ ♠✐♥❞❡❣②✐✲

❦❡t t✁❛♠♦❣❛t❥❛✿ ❧✁❡tr❡❤♦③✁❛s ✭❝r❡❛t❡✭♦❜❥❡❝t✮✮✱ ❦❡r❡s✁❡s ✭✜♥❞❇②P❦✭✐❞✮✮✱ ☎♦ss③❡s ❦❧✐st✁❛③✁❛s❛ ✭✜♥✲

❞❆❧❧✭✮✮✱ ❢r✐ss✁✙t✁❡s ✭✉♣❞❛t❡✭❞❛t❛✱ ✇❤❡r❡✿ ✐❞✿ ✐❞ ✮✮✱ ❡❧t✁❛✈♦❧✁✙t✁❛s ✭❞❡str♦②✭✇❤❡r❡✿✮✮✳

❆ ❝♦♥tr♦❧❧❡r✳❥s ✭✷✳✶✹✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ t❛rt❛❧♠❛③③❛ ❛③ ❛❧❛♣✈❡t✆♦ ❈❘❯❉ ♠✆✉✈❡❧❡t❡❦❡t✿

❝r❡❛t❡✱ ✜♥❞❆❧❧✱ ✜♥❞❖♥❡✱ ✉♣❞❛t❡✱ ❞❡❧❡t❡✱ ❞❡❧❡t❡❆❧❧✱ ✜♥❞❆❧❧P✉❜❧✐s❤❡❞✳

❍❛ ❛ ❜☎♦♥❣✁❡s③✆♦ ❍❚❚P✲❦✁❡r✁❡s ✭●❊❚✱ P❖❙❚✱ P❯❚✱ ❉❊▲❊❚❊✮ s❡❣✁✙ts✁❡❣✁❡✈❡❧ ✈✁❡❣♣♦♥tr❛

✈♦♥❛t❦♦③✁♦ ❦✁❡r✁❡st ❦☎✉❧❞✱ ❛❦❦♦r ❛③ ✁✉t✈♦♥❛❧❛❦ ❜❡✁❛❧❧✁✙t✁❛s✁❛✈❛❧ ♠❡❣ ❦❡❧❧ ❤❛t✁❛r♦③♥✉♥❦✱ ❤♦❣②❛♥

r❡❛❣✁❛❧ ❛ s③❡r✈❡r✱ ❡③t t❛rt❛❧♠❛③③❛ ❛ r♦✉t❡s✳❥s ✭✷✳✶✺✳ ♠❡❧❧✁❡❦❧❡t✮ ❢✁❛❥❧ ❛ ❝♦♥tr♦❧❧❡r ❤❛s③♥✁❛❧❛t✁❛✈❛❧✳

❆ ❢✁❛❥❧♦❦ ♥❡♠ t❛rt❛❧♠❛③♥❛❦ ❤♦ss③❛s ❈❈❙ ❜❡✁❛❧❧✁✙t✁❛s♦❦❛t✱ ♠✐✈❡❧ ❛③ ♦❧❞❛❧ ❦✐♥✁❡③❡t✁❡✁❡rt ❛

❇♦♦tstr❛♣ ❢❡❧❡❧✆♦s✳

▼✐♥❞❡♥ ❡❧❡♠ t❛rt❛❧♠❛ ♠❡❣t❛❧✁❛❧❤❛t✁♦ ❛ ▼❡❧❧✁❡❦❧❡t❡❦❜❡♥✳

✷✳✹✳ ❆ ✇❡❜♦❧❞❛❧ ♠✆✉❦☎♦❞✁❡s❡

❆③ ❡❧❦✁❡s③☎✉❧t ✇❡❜♦❧❞❛❧ ❝s❛❦ ❤❡❧②✐ s③✁❛♠✁✙t✁♦❣✁❡♣❡♥ ❢✉t✱ ❛ ❤tt♣✿✴✴❧♦❝❛❧❤♦st✿✽✵✽✶ ❝✁✙♠❡♥✳

❆③ ❛❧❦❛❧♠❛③✁❛s ♠❡❣♥②✐t✁❛s❛❦♦r ❢❡❧☎✉❧ ❤✁❛r♦♠ ♠❡♥☎✉♣♦♥t ❥❡❧❡♥✐❦ ♠❡❣ ❡❧✆♦tt☎✉♥❦ ❡③ ❛ ✿

❙③✁♦t✁❛r✱ ❙③❡r❦❡s③t✁❡s ✁❡s ❍♦③③✁❛❛❞✁❛s✳ ❆ ❧❡❣❡❧s✆♦ ♠❡♥☎✉♣♦♥t❜❛♥ ❧✁❛t❤❛t❥✉❦ ❛③ ☎♦ss③❡s s③✁♦ ❧✐st✁❛❥✁❛t✱

✈❛❧❛♠✐♥t ❢❡❧☎✉❧ ❡❣② ❦❡r❡s✆♦t ✕ ❡③t ❤❛s③♥✁❛❧✈❛ t✉❞✉♥❦ ❦❡r❡s♥✐ ❛ s③❛✈❛❦ ❦☎♦③☎♦tt✳ ❆ ❥❡❧❡♥t✁❡s✁❡❤❡③

♣❡❞✐❣ r✁❛ ❦❡❧❧ ❦❛tt✐♥t❛♥✉♥❦ ❛ ❦✁✙✈✁❛♥t s③✁♦r❛✱ ❡❦❦♦r ❥❡❧❡♥✐❦ ♠❡❣ ❡③ ♥❡❦☎✉♥❦ ♦❧❞❛❧t✳ ❆♠❡❧②

❛❧❛tt t❛❧✁❛❧✉♥❦ ❡❣② ➼❙③❡r❦❡s③t ✑ ❣♦♠❜♦t✳ ❊③ ❛ ❣♦♠❜ s③♦❧❣✁❛❧ ❛rr❛✱ ❤❛ ✈❛❧❛♠❡❧②✐❦ s③✁♦t ♠❡❣

s③❡r❡t♥✁❡♥❦ ✈✁❛❧t♦③t❛t♥✐✳ ❊③③❡❧ ❛ ❣♦♠❜❜❛❧ ✁❛t♠❡❣②☎✉♥❦ ❛ ➼❙③❡r❦❡s③t✁❡s ✑ ❢☎✉❧r❡✳ ■tt ♠❡❣t❛❧✁❛❧❥✉❦

❛③ ❛❞♦tt s③✁♦t✱ ❛ ❥❡❧❡♥t✁❡s✁❡t✱ ✈❛❧❛♠✐♥t ❤✁❛r♦♠ ❣♦♠❜♦t✿ ❛ ▼❡♥t✁❡s✱ ❚☎♦r❧✁❡s ✁❡s ❇❡✐❧❧❡s③t✁❡s✳ ■tt

✷✼



t✉❞❥✉❦ ❦✐t☎♦r☎♦❧♥✐ ❛③ ❛❞♦tt s③✁♦t ✈❛❣② ✁❛t✁✙r♥✐✱ ♠❡❣✈✁❛❧t♦③t❛t♥✐✱ ❤❛ s③❡r❡t♥✁❡♥❦✳ ❊❦❦♦r ❛ s③✁♦

❙t✁❛t✉s③❛ ✐s ♠❡❣ ❢♦❣ ✈✁❛❧t♦③♥✐✱ s③❡r❦❡s③t❡ttr❡✳ ❆ ❤❛r♠❛❞✐❦ ♠❡♥☎✉♣♦♥t ❛ ➼❍♦③③✁❛❛❞✁❛s✑ ✕ ✐tt

t✉❞✉♥❦ ✁✉❥ s③✁♦t ❜❡✈✐♥♥✐ ❛③ ❛❞❛t❜✁❛③✐s❜❛✳

✷✽



Ðåçþìå

Ï✐ä ÷àñ ñâî➵➝ ðîáîòè ÿ ìàëà ñïðàâó ç âåá✲ôðåéìâîðêîì ❆♥❣✉❧❛r ó ñòâîðåí✲

í✐ óêðà➝íñüêî✲óãîðñüêîãî ñëîâíèêà✳ ❰ñê✐ëüêè ñüîãîäí✐ ñëîâíèêè âèêîðèñòîâóþòüñÿ

äóæå ÷àñòî✱ âîíè ïîëåãøóþòü íàì ðîáîòó â ãàëóç✐ ìîâ✳

ß âèáðàâ âåá✲ôðåéìâîðê ❆♥❣✉❧❛r äëÿ ñòâîðåííÿ ñëîâíèêà✱ îñê✐ëüêè â✐í ìà➵

ïðîñòó àðõ✐òåêòóðó✱ ïðèçíà÷åíó äëÿ ñòâîðåííÿ ñó÷àñíèõ âåá✲äîäàòê✐â✳ Öå íîâà ñòðóê✲

òóðà✱ ÿêà ðîçâèâà➵òüñÿ ñüîãîäí✐ ✐ ïîñò✐éíî âäîñêîíàëþ➵òüñÿ ●♦♦❣❧❡✳

➘ëÿ ñòâîðåííÿ äèíàì✐÷íîãî äîäàòêà íå ïîòð✐áíî ïîêëàäàòèñÿ íà çîâí✐øí✐é

êàòàëîã✳ ➬àáåçïå÷ó➵ øâèäêå òà ïðîñòå ñòâîðåííÿ òà âêëàäåí✐ ôàéëè✱ íåîáõ✐äí✐ äëÿ

ïðîãðàìè✳ ❆♥❣✉❧❛r âèêîðèñòîâó➵ ❍❚▼▲ äëÿ ñòâîðåííÿ êîðèñòóâàëüíèöüêîãî ✐íòåðôåéñó

ïðîãðàìè✳ ➚ äëÿ ñòâîðåííÿ çîâí✐øíüîãî âèãëÿäó ìîæíà âèêîðèñòîâóâàòè ❈❙❙ àáî

✐íøó ìîâó✳ ❆♥❣✉❧❛r âèêîðèñòîâó➵ ❚②♣❡❙❝r✐♣t✱ ùî ñòàëî äëÿ ìåíå âåëè÷åçíîþ ïåðåâàãîþ✳

❚②♣❡❙❝r✐♣t çàáåçïå÷ó➵ êðàù✐ ôóíêö✐➝ íàâ✐ãàö✐➝ òà àâòîçàïîâíåííÿ✱ éîãî òàêîæ ìîæíà

íàëàãîäèòè áåçïîñåðåäíüî ó áðàóçåð✐ àáî ðåäàêòîð✐✳

Òåñòóâàííÿ â ❆♥❣✉❧❛r òàêîæ íàäçâè÷àéíî ïðîñòî✳ ➶✐í äîòðèìó➵òüñÿ ïðèíöèïó

ñòàá✐ëüíî➝ ñòðóêòóðè ôàéë✐â✳ ➘îçâîëÿ➵ åôåêòèâíî ï✐äòðèìóâàòè òà îíîâëþâàòè êîäè✳

➬ óñ✐õ äîñòóïíèõ ✐íòåðôåéñíèõ ôðåéìâîðê✐â✱ ❆♥❣✉❧❛r✱ éìîâ✐ðíî✱ çàéìå íàéìåíøå

÷àñó äëÿ ïðèñêîðåííÿ✳ ■ñíó➵ áàãàòî ôàêòîð✐â✱ ÿê✐ ðîáëÿòü ❆♥❣✉❧❛r òàêèì✱ ùîá â✐í

ìàâ êîðîòêèé ÷àñ íàâ÷àííÿ✳ Òîæ áóëî ãàðíîþ ✐äå➵þ âèáðàòè öåé âåá✲ôðåéìâîðê äëÿ

ñòâîðåííÿ ñëîâíèêà✳

✷✾



☎❖ss③❡❢♦❣❧❛❧✁❛s

▼✉♥❦✁❛♠ s♦r✁❛♥ ❛③ ❆♥❣✉❧❛r ✇❡❜❡s ❦❡r❡tr❡♥❞s③❡rr❡❧ ❢♦❣❧❛❧❦♦③t❛♠ ❡❣② ✉❦r✁❛♥✲♠❛❣②❛r

s③✁♦t✁❛r ❡❧❦✁❡s③✁✙t✁❡s❡ s♦r✁❛♥✳ ▼✐✈❡❧ ❛ s③✁♦t✁❛r❛❦ ♥❛♣❥❛✐♥❦❜❛♥ ♥❛❣②♦♥ ❣②❛❦r❛♥ ❤❛s③♥✁❛❧❛t♦s❛❦✱

♠❡❣❦☎♦♥♥②✁✙t✐❦ ♠✉♥❦✁❛♥❦❛t ❛ ♥②❡❧✈❡❦ t❡r✁❡♥✳

❆ s③✁♦t✁❛r ❡❧❦✁❡s③✁✙t✁❡s✁❡❤❡③ ❛③✁❡rt ✈✁❛❧❛s③t♦tt❛♠ ❛③ ❆♥❣✉❧❛r ✇❡❜❡s ❦❡r❡tr❡♥❞s③❡rt✱ ♠❡rt

❡❣②s③❡r✆✉ ❛r❝❤✐t❡❦t✁✉r✁❛✈❛❧ r❡♥❞❡❧❦❡③✐❦✱ ♠♦❞❡r♥ ✇❡❜❛❧❦❛❧♠❛③✁❛s♦❦ ❧✁❡tr❡❤♦③✁❛s✁❛r❛ t❡r✈❡③t✁❡❦✳

❊③ ❡❣② ✁✉❥ ♥❛♣❥❛✐♥❦❜❛♥ ✐s ❢❡❥❧✆♦❞✆♦ ✁❡s ❛ ●♦♦❣❧❡ ✁❛❧t❛❧ ❢♦❧②❛♠❛t♦s❛♥ t☎♦❦✁❡❧❡t❡s✁✙t❡tt ❦❡r❡tr❡♥❞✲

s③❡r✳

❊❣② ❞✐♥❛♠✐❦✉s ❛❧❦❛❧♠❛③✁❛s ❦✁❡s③✁✙t✁❡s✁❡❤❡③ ♥❡♠ ❦❡❧❧ ❦☎✉❧s✆♦ ❦☎♦♥②✈t✁❛rr❛ t✁❛♠❛s③❦♦❞♥✉♥❦✳

❇✐③t♦s✁✙t❥❛ ❛③ ❛❧❦❛❧♠❛③✁❛s❤♦③ s③☎✉❦s✁❡❣❡s ❢✁❛❥❧♦❦ ❣②♦rs ✁❡s ❡❣②s③❡r✆✉ ❧✁❡tr❡❤♦③✁❛s✁❛t✱ ❡❣②♠✁❛s❜❛

✁❛❣②❛③✁❛s✁❛t✳

❆③ ❆♥❣✉❧❛r ❍❚▼▲✲t ❤❛s③♥✁❛❧ ❛③ ❛❧❦❛❧♠❛③✁❛s ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❢❡❧☎✉❧❡t✁❡♥❡❦ ❡❧❦✁❡s③✁✙t✁❡s✁❡❤❡③✳

❆ ❦✐♥✁❡③❡t ❦✐❛❧❛❦✁✙t✁❛s✁❛❤♦③ ♣❡❞✐❣ ❤❛s③♥✁❛❧❤❛t✉♥❦ ❈❙❙✲t✱ ✈❛❣② ❡❣②✁❡❜ ♥②❡❧✈❡t ✐s✳ ❆③ ❆♥❣✉✲

❧❛r ♥❛t✁✙✈ ♠✁♦❞♦♥ ❤❛s③♥✁❛❧❥❛ ❛ ❚②♣❡❙❝r✐♣t✲❡t ✱ ❛♠✐ ❤❛t❛❧♠❛s ❡❧✆♦♥②t ❥❡❧❡♥t❡tt s③✁❛♠♦♠r❛✳ ❆

❚②♣❡❙❝r✐♣t ❧❡❤❡t✆♦s✁❡❣❡t ♥②✁✉❥t ❛ ❥♦❜❜ ♥❛✈✐❣✁❛❝✐✁♦s ✁❡s ❛✉t♦♠❛t✐❦✉s ❦✐❡❣✁❡s③✁✙t✁❡s✐ s③♦❧❣✁❛❧t❛t✁❛s♦❦❤♦③✳

❱❛❧❛♠✐♥t ❦☎♦③✈❡t❧❡♥☎✉❧ ❤✐❜❛❦❡r❡s❤❡t✆♦ ❛ ❜☎♦♥❣✁❡s③✆♦❜❡♥ ✈❛❣② ❛ s③❡r❦❡s③t✆♦❜❡♥✳

❆③ ❆♥❣✉❧❛r❜❛♥ ❛ t❡s③t❡❧✁❡s ✐s r❡♥❞❦✁✙✈☎✉❧ ❡❣②s③❡r✆✉✳ ❙t❛❜✐❧ ❢✁❛❥❧❢❡❧✁❡♣✁✙t✁❡s✐ ❡❧✈❡t ❦☎♦✈❡t✳

▲❡❤❡t✆♦✈✁❡ t❡s③ ❛ ❦✁♦❞♦❦ ❤❛t✁❡❦♦♥② ❦❛r❜❛♥t❛rt✁❛s✁❛t ✁❡s ❢r✐ss✁✙t✁❡s✁❡t✳

❆③ ☎♦ss③❡s r❡♥❞❡❧❦❡③✁❡sr❡ ✁❛❧❧✁♦ ❢r♦♥t✲❡♥❞ ❦❡r❡tr❡♥❞s③❡r ❦☎♦③☎✉❧ ❛③ ❆♥❣✉❧❛r ✈❛❧✁♦s③✁✙♥✆✉❧❡❣ ❛

❧❡❣❦❡✈❡s❡❜❜ ✐❞✆♦t ✈❡s③✐ ✐❣✁❡♥②❜❡ ❛ ❢❡❧❣②♦rs✉❧✁❛s❤♦③✳ ◆❛❣②♦♥ s♦❦ ♦❧②❛♥ t✁❡♥②❡③✆♦❥❡ ✈❛♥✱ ❛♠❡❧②❡❦

♠✐❛tt ❛③ ❆♥❣✉❧❛r♥❛❦ r☎♦✈✐❞ ❛ t❛♥✉❧✁❛s✐ ✐❞❡❥❡✳ ❚❡❤✁❛t ❥✁♦ ☎♦t❧❡t ✈♦❧t ❡③t ❛ ✇❡❜❡s ❦❡r❡tr❡♥❞s③❡rt

✈✁❛❧❛s③t❛♥✐ ❛ s③✁♦t✁❛r ❡❧❦✁❡s③✁✙t✁❡s✁❡❤❡③✳

✸✵



❋❡❧❤❛s③♥✁❛❧t ✐r♦❞❛❧♦♠

✶✳ ➚äàì Ôðèìåí✳ Pr♦ ❆♥❣✉❧❛r✳ Ïèòåð Ïðåññ✱ ❒îñêâà✱ ✷✵✷✵ ✲ ✽✵✵ ❝✳

✷✳ ◆❛t❡ ▼✉rr❛②✱ ❋❡❧✐♣❡ ❈♦✉r②✱ ❆r✐ ▲❡r♥❡r✱ ❛♥❞ ❈❛r❧♦s ❚❛❜♦r❞❛✿ ❚❤❡

❈♦♠♣❧❡t❡ ●✉✐❞❡ t♦ ❆♥❣✉❧❛r✳ ❈❛❧✐❢♦r♥✐❛ ❜② ❋✉❧❧st❛❝❦✳✐♦✱ ❙❛♥ ❋r❛♥❝✐s❝♦✱ ✷✵✷✵ ✲ ✽✽ ♦✳

✸✳ ❨❛❦♦✈ ❋❛✐♥✱ ❆♥t♦♥ ▼♦✐s❡❡✈✿ ❆♥❣✉❧❛r ❉❡✈❡❧♦♣♠❡♥t ✇✐t❤ ❚②♣❡❙❝r✐♣t✳ ▼❛♥♥✐♥❣

P✉❜❧✐❝❛t✐♦♥s✱ ◆❡✇ ❨♦r❦✱ ✷✵✶✾ ✲ ✺✻✵ ♦✳

✹✳ ❙❛❦s❤✐ ❆r♦r❛✿ ❆♥❣✉❧❛r ❉❡✈❡❧♦♣♠❡♥t Pr♦❥❡❝t✳

■♥t❡r♥❡t❡♥✿❤tt♣s✿✴✴✇✇✇✳❣r❛③✐tt✐✳❝♦♠ ❬❤♦③③✁❛❢✁❡r✁❡s ❞✁❛t✉♠❛✿ ✷✵✷✵✳✶✶✳✶✵✳❪

✺✳ ❇❡③❦♦❞❡r✿ ❆♥❣✉❧❛r ✶✶ ❈❘❯❉ ❆♣♣❧✐❝❛t✐♦♥ ❡①❛♠♣❧❡ ✇✐t❤ ❲❡❜ ❆P■✳

■♥t❡r♥❡t❡♥✿ ❤tt♣s✿✴✴❜❡③❦♦❞❡r✳❝♦♠ ❬❤♦③③✁❛❢✁❡r✁❡s ❞✁❛t✉♠❛✿ ✷✵✷✶✳✵✶✳✷✵✳❪

✻✳ ❙✉♣❡r✲♣♦✇❡r❡❞ ❜② ●♦♦❣❧❡✿ ❆♥❣✉❧❛r✳

■♥t❡r♥❡t❡♥✿ ❤tt♣s✿✴✴❛♥❣✉❧❛r✳✐♦ ❬❤♦③③✁❛❢✁❡r✁❡s ❞✁❛t✉♠❛✿ ✷✵✷✵✳✶✷✳✶✵✳❪

✼✳ ❊▲❚❊✿ ❋r♦t❡♥❞ ❦❡r❡tr❡♥❞s③❡r❡❦✳

■♥t❡r♥❡t❡♥✿ ❤tt♣✿✴✴♥②❡❧✈❡❦✳✐♥❢✳❡❧t❡✳❤✉ ❬❤♦③③✁❛❢✁❡r✁❡s ❞✁❛t✉♠❛✿ ✷✵✷✶✳✵✶✳✷✵✳❪

✽✳ P♦✇❡r❡❞ ❜② ●♦♦❣❧❡✿ ❆♥❣✉❧❛r ▼❛t❡r✐❛❧✳

■♥t❡r♥❡t❡♥✿❤tt♣s✿✴✴♠❛t❡r✐❛❧✳❛♥❣✉❧❛r❥s✳♦r❣ ❬❤♦③③✁❛❢✁❡r✁❡s ❞✁❛t✉♠❛✿ ✷✵✷✶✳✵✸✳✵✶✳❪

✾✳ ▼❛r❦ ❚❡❝❤s♦♥✿ ❱❡rs✐♦♥ ✶✶ ♦❢ ❆♥❣✉❧❛r ◆♦✇ ❆✈❛✐❧❛❜❧❡✳

■♥t❡r♥❡t❡♥✿❤tt♣s✿✴✴❜❧♦❣✳❛♥❣✉❧❛r✳✐♦ ❬❤♦③③✁❛❢✁❡r✁❡s ❞✁❛t✉♠❛✿✷✵✷✶✳✵✹✳✶✵✳❪

✶✵✳ ◆✇♦s❡ ▲♦t❛♥♥❛ ❱✐❝t♦r✿ ❲❤❛t✬s ◆❡✇ ✐♥ ❆♥❣✉❧❛r ✶✶❄

■♥t❡r♥❡t❡♥✿ ❤tt♣s✿✴✴✇✇✇✳t❡❧❡r✐❦✳❝♦♠ ❬❤♦③③✁❛❢✁❡r✁❡s ❞✁❛t✉♠❛✿ ✷✵✷✶✳✵✷✳✶✷✳❪

✸✶



▼❡❧❧é❦❧❡t❡❦

✷✳✶✳ ♠❡❧❧é❦❧❡t

❆③ app.moduls.ts ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ✐♠♣♦rt { BrowserModule } from ’@angular/platform-browser’;

✷ ✐♠♣♦rt { NgModule } from ’@angular/core’;

✸ ✐♠♣♦rt { FormsModule } from ’@angular/forms’;

✹ ✐♠♣♦rt { HttpClientModule } from ’@angular/common/http’;

✺

✻

✼ ✐♠♣♦rt { AppRoutingModule } from ’./app-routing.module’;

✽ ✐♠♣♦rt { AppComponent } from ’./app.component’;

✾ ✐♠♣♦rt { AddTutorialComponent } from ’./components/add-tutorial/add-tutorial.

✶✵ component’;

✶✶ ✐♠♣♦rt { TutorialDetailsComponent } from ’./components/tutorial-details/

✶✷ tutorial-details.component’;

✶✸ ✐♠♣♦rt { TutorialsListComponent } from ’./components/tutorials-list/

✶✹ tutorials-list.component’;

✶✺

✶✻ @NgModule({

✶✼ declarations: [

✶✽ AppComponent,

✶✾ AddTutorialComponent,

✷✵ TutorialDetailsComponent,

✷✶ TutorialsListComponent

✷✷ ],

✷✸ ✐♠♣♦rts: [

✷✹ BrowserModule,

✷✺ AppRoutingModule,

✷✻ FormsModule,

✷✼ HttpClientModule

✷✽ ],

✷✾ providers: [],

✸✵ bootstrap: [AppComponent]

✸✶ })

✸✷ ❡①♣♦rt ❝❧❛ss AppModule { }

✷✳✷✳ ♠❡❧❧é❦❧❡t

❆③ app-routing.module.ts ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ✐♠♣♦rt { NgModule } from ’@angular/core’;

✷ ✐♠♣♦rt { Routes, RouterModule } from ’@angular/router’;

✸ ✐♠♣♦rt { TutorialsListComponent } from ’./components/tutorials-list/

✹ tutorials-list.component’;

✺ ✐♠♣♦rt { TutorialDetailsComponent } from ’./components/tutorial-details/

✻ tutorial-details.component’;

✼ ✐♠♣♦rt { AddTutorialComponent } from ’./components/add-tutorial/

✽ add-tutorial.component’;

✾

✶✵ ❝♦♥st r♦✉t❡s: Routes = [

✶✶ { path: ’’, redirectTo: ’tutorials’, pathMatch: ’full’ },

✶✷ { path: ’tutorials’, component: TutorialsListComponent },

✶✸ { path: ’tutorials/:id’, component: TutorialDetailsComponent },

✸✷



✶✹ { path: ’add’, component: AddTutorialComponent }

✶✺ ];

✶✻

✶✼ @NgModule({

✶✽ ✐♠♣♦rts: [RouterModule.forRoot(r♦✉t❡s)],

✶✾ ❡①♣♦rts: [RouterModule]

✷✵ })

✷✶ ❡①♣♦rt ❝❧❛ss AppRoutingModule { }

✷✳✸✳ ♠❡❧❧é❦❧❡t

❆③ app.component.html ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ <❞✐✈>

✷ <♥❛✈ ❝❧❛ss="♥❛✈bar ♥❛✈bar-expand ♥❛✈bar-dark bg-dark">

✸ <❛ ❤r❡❢="#" ❝❧❛ss="♥❛✈bar-brand">Szotar</❛>

✹ <❞✐✈ ❝❧❛ss="♥❛✈bar-♥❛✈ mr-auto">

✺ < ❧ ✐ ❝ ❧❛ss="♥❛✈-item">

✻ <❛ routerLink="tutorials" ❝❧❛ss="♥❛✈-link">Szerkesztes</❛>

✼ </ ❧ ✐ >

✽ < ❧ ✐ ❝ ❧❛ss="♥❛✈-item">

✾ <❛ routerLink="add" ❝❧❛ss="♥❛✈-link">Hozzaadas</❛>

✶✵ </ ❧ ✐ >

✶✶ </❞✐✈>

✶✷ </♥❛✈>

✶✸

✶✹ <❞✐✈ ❝❧❛ss="container mt-3">

✶✺ <router-outlet></router-outlet>

✶✻ </❞✐✈>

✶✼ </❞✐✈>

✷✳✹✳ ♠❡❧❧é❦❧❡t

❆ model.ts ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ❡①♣♦rt ❝❧❛ss Tutorial {

✷ id?: any;

✸ t ✐ t ❧ ❡?: string;

✹ ❞❡s❝r✐♣t✐♦♥?: string;

✺ ♣✉❜❧✐s❤❡❞?: boolean;

✻ }

✷✳✺✳ ♠❡❧❧é❦❧❡t

❆ service.ts ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ✐♠♣♦rt { Injectable } from ’@angular/core’;

✷ ✐♠♣♦rt { HttpClient } from ’@angular/common/http’;

✸ ✐♠♣♦rt { Observable } from ’rxjs’;

✹ ✐♠♣♦rt { Tutorial } from ’../models/tutorial.model’;

✺

✻ ❝♦♥st baseUrl = ’http://localhost:8080/api/tutorials’;

✼

✽ @Injectable({

✸✸



✾ providedIn: ’root’

✶✵ })

✶✶ ❡①♣♦rt ❝❧❛ss TutorialService {

✶✷ ❝♦♥structor(♣r✐✈❛t❡ http: HttpClient) { }

✶✸ ❣❡tAll(): Observable<Tutorial[]> {

✶✹ return t❤✐s.http.❣❡t<Tutorial[]>(baseUrl);

✶✺ }

✶✻ ❣❡t(id: any): Observable<Tutorial> {

✶✼ return t❤✐s.http.❣❡t(‘{baseUrl}/{id}‘);

✶✽ }

✶✾ ❝r❡❛t❡(data: any): Observable<any> {

✷✵ return t❤✐s.http.post(baseUrl, data);

✷✶ }

✷✷ ✉♣❞❛t❡(id: any, data: any): Observable<any> {

✷✸ return t❤✐s.http.put(‘{baseUrl}/{id}‘, data);

✷✹ }

✷✺ ❞❡❧❡t❡(id: any): Observable<any> {

✷✻ return t❤✐s.http.❞❡❧❡t❡(‘{baseUrl}/{id}‘);

✷✼ }

✷✽ ❞❡❧❡t❡All(): Observable<any> {

✷✾ return t❤✐s.http.❞❡❧❡t❡(baseUrl);

✸✵ }

✸✶ findByTitle( t ✐ t ❧ ❡: any): Observable<Tutorial[]> {

✸✷ return t❤✐s.http.❣❡t<Tutorial[]>(‘{baseUrl}? t ✐ t ❧ ❡={ t ✐ t ❧ ❡}‘);

✸✸ }

✸✹ }

✷✳✻✳ ♠❡❧❧é❦❧❡t

❆ component.ts ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ✐♠♣♦rt { Component, OnInit } from ’@angular/core’;

✷ ✐♠♣♦rt { Tutorial } from ’src/app/models/tutorial.model’;

✸ ✐♠♣♦rt { TutorialService } from ’src/app/services/tutorial.service’;

✹

✺ @Component({

✻ selector: ’app-add-tutorial’,

✼ templateUrl: ’./add-tutorial.component.html’,

✽ styleUrls: [’./add-tutorial.component.css’]

✾ })

✶✵ ❡①♣♦rt ❝❧❛ss AddTutorialComponent implements OnInit {

✶✶ tutorial: Tutorial = {

✶✷ t ✐ t ❧ ❡: ’’,

✶✸ ❞❡s❝r✐♣t✐♦♥: ’’,

✶✹ ♣✉❜❧✐s❤❡❞: false

✶✺ };

✶✻ s✉❜♠✐tted = false;

✶✼ ❝♦♥structor(♣r✐✈❛t❡ tutorialService: TutorialService) { }

✶✽ ngOnInit(): void {

✶✾ }

✷✵ saveTutorial(): void {

✷✶ ❝♦♥st data = {

✷✷ t ✐ t ❧ ❡: t❤✐s.tutorial. t ✐ t ❧ ❡,

✷✸ ❞❡s❝r✐♣t✐♦♥: t❤✐s.tutorial.❞❡s❝r✐♣t✐♦♥

✷✹ };

✷✺ t❤✐s.tutorialService.❝r❡❛t❡(data)

✷✻ .subscribe(

✸✹



✷✼ response => {

✷✽ ❝♦♥s♦❧❡.❧♦❣(response);

✷✾ t❤✐s.s✉❜♠✐tted = true;

✸✵ },

✸✶ ❡rr♦r => {

✸✷ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✸✸ });

✸✹ }

✸✺ newTutorial(): void {

✸✻ t❤✐s.s✉❜♠✐tted = false;

✸✼ t❤✐s.tutorial = {

✸✽ t ✐ t ❧ ❡: ’’,

✸✾ ❞❡s❝r✐♣t✐♦♥: ’’,

✹✵ ♣✉❜❧✐s❤❡❞: false

✹✶ };

✹✷ }

✹✸ }

✷✳✼✳ ♠❡❧❧é❦❧❡t

❆ component.html ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ <❞✐✈>

✷ <❞✐✈ ❝❧❛ss="s✉❜♠✐t-form">

✸ <❞✐✈ *ngIf="!s✉❜♠✐tted">

✹ <❞✐✈ ❝❧❛ss="form-group">

✺ < ❧❛❜❡❧ ❢♦r=" t ✐ t ❧ ❡">Szo hozzaadasa</ ❧❛❜❡❧>

✻ <✐♥♣✉t

✼ t②♣❡="text"

✽ ❝❧❛ss="form-control"

✾ ✐❞=" t ✐ t ❧ ❡"

✶✵ required

✶✶ [(ngModel)]="tutorial. t ✐ t ❧ ❡"

✶✷ ♥❛♠❡=" t ✐ t ❧ ❡"

✶✸ />

✶✹ </❞✐✈>

✶✺ <❞✐✈ ❝❧❛ss="form-group">

✶✻ < ❧❛❜❡❧ ❢♦r="❞❡s❝r✐♣t✐♦♥">Jelentese</ ❧❛❜❡❧>

✶✼ <✐♥♣✉t

✶✽ ❝❧❛ss="form-control"

✶✾ ✐❞="❞❡s❝r✐♣t✐♦♥"

✷✵ required

✷✶ [(ngModel)]="tutorial.❞❡s❝r✐♣t✐♦♥"

✷✷ ♥❛♠❡="❞❡s❝r✐♣t✐♦♥"

✷✸ />

✷✹ </❞✐✈>

✷✺ <❜✉tt♦♥ (click)="saveTutorial()" ❝❧❛ss="btn btn-success">Beilleszt</❜✉tt♦♥>

✷✻ </❞✐✈>

✷✼ <❞✐✈ *ngIf="s✉❜♠✐tted">

✷✽ <❤✹>Sikeresen elk ldve!</❤✹>

✷✾ <❜✉tt♦♥ ❝❧❛ss="btn btn-success" (click)="newTutorial()">Uj</❜✉tt♦♥>

✸✵ </❞✐✈>

✸✶ </❞✐✈>

✸✷ </❞✐✈>

✷✳✽✳ ♠❡❧❧é❦❧❡t

✸✺



❆ list.component.ts ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ✐♠♣♦rt { Component, OnInit } from ’@angular/core’;

✷ ✐♠♣♦rt { Tutorial } from ’src/app/models/tutorial.model’;

✸ ✐♠♣♦rt { TutorialService } from ’src/app/services/tutorial.service’;

✹ ✐♠♣♦rt { ActivatedRoute, Router } from ’@angular/router’;

✺

✻ @Component({

✼ selector: ’app-tutorials-list’,

✽ templateUrl: ’./tutorials-list.component.html’,

✾ styleUrls: [’./tutorials-list.component.css’]

✶✵ })

✶✶ ❡①♣♦rt ❝❧❛ss TutorialsListComponent implements OnInit {

✶✷ tutorials?: Tutorial[];

✶✸ currentTutorial?: Tutorial;

✶✹ currentIndex = -1;

✶✺ t ✐ t ❧ ❡ = ’’;

✶✻ ❝♦♥structor(♣r✐✈❛t❡ tutorialService: TutorialService) { }

✶✼ ngOnInit(): void {

✶✽ t❤✐s.retrieveTutorials();

✶✾ }

✷✵ retrieveTutorials(): void {

✷✶ t❤✐s.tutorialService.❣❡tAll()

✷✷ .subscribe(

✷✸ data => {

✷✹ t❤✐s.tutorials = data;

✷✺ ❝♦♥s♦❧❡.❧♦❣(data);

✷✻ },

✷✼ ❡rr♦r => {

✷✽ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✷✾ });

✸✵ }

✸✶ refreshList(): void {

✸✷ t❤✐s.retrieveTutorials();

✸✸ t❤✐s.currentTutorial = undefined;

✸✹ t❤✐s.currentIndex = -1;

✸✺ }

✸✻ setActiveTutorial(tutorial: Tutorial, index: number): void {

✸✼ t❤✐s.currentTutorial = tutorial;

✸✽ t❤✐s.currentIndex = index;

✸✾ }

✹✵ removeAllTutorials(): void {

✹✶ t❤✐s.tutorialService.❞❡❧❡t❡All()

✹✷ .subscribe(

✹✸ response => {

✹✹ ❝♦♥s♦❧❡.❧♦❣(response);

✹✺ t❤✐s.refreshList();

✹✻ },

✹✼ ❡rr♦r => {

✹✽ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✹✾ });

✺✵ }

✺✶ searchTitle(): void {

✺✷ t❤✐s.currentTutorial = undefined;

✺✸ t❤✐s.currentIndex = -1;

✺✹ t❤✐s.tutorialService.findByTitle(t❤✐s. t ✐ t ❧ ❡)

✺✺ .subscribe(

✺✻ data => {

✸✻



✺✼ t❤✐s.tutorials = data;

✺✽ ❝♦♥s♦❧❡.❧♦❣(data);

✺✾ },

✻✵ ❡rr♦r => {

✻✶ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✻✷ });

✻✸ }

✻✹ }

✷✳✾✳ ♠❡❧❧é❦❧❡t

❆ details.component.ts ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ✐♠♣♦rt { Component, OnInit } from ’@angular/core’;

✷ ✐♠♣♦rt { TutorialService } from ’src/app/services/tutorial.service’;

✸ ✐♠♣♦rt { ActivatedRoute, Router } from ’@angular/router’;

✹ ✐♠♣♦rt { Tutorial } from ’src/app/models/tutorial.model’;

✺

✻ @Component({

✼ selector: ’app-tutorial-details’,

✽ templateUrl: ’./tutorial-details.component.html’,

✾ styleUrls: [’./tutorial-details.component.css’]

✶✵ })

✶✶ ❡①♣♦rt ❝❧❛ss TutorialDetailsComponent implements OnInit {

✶✷ currentTutorial: Tutorial = {

✶✸ t ✐ t ❧ ❡: ’’,

✶✹ ❞❡s❝r✐♣t✐♦♥: ’’,

✶✺ ♣✉❜❧✐s❤❡❞: false

✶✻ };

✶✼ ♠❡ss❛❣❡ = ’’;

✶✽ ❝♦♥structor(

✶✾ ♣r✐✈❛t❡ tutorialService: TutorialService,

✷✵ ♣r✐✈❛t❡ route: ActivatedRoute,

✷✶ ♣r✐✈❛t❡ router: Router) { }

✷✷ ngOnInit(): void {

✷✸ t❤✐s.♠❡ss❛❣❡ = ’’;

✷✹ t❤✐s.❣❡tTutorial(t❤✐s.route.snapshot.params.id);

✷✺ }

✷✻ ❣❡tTutorial(id: string): void {

✷✼ t❤✐s.tutorialService.❣❡t(id)

✷✽ .subscribe(

✷✾ data => {

✸✵ t❤✐s.currentTutorial = data;

✸✶ ❝♦♥s♦❧❡.❧♦❣(data);

✸✷ },

✸✸ ❡rr♦r => {

✸✹ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✸✺ });

✸✻ }

✸✼ ✉♣❞❛t❡Published(status: boolean): void {

✸✽ ❝♦♥st data = {

✸✾ t ✐ t ❧ ❡: t❤✐s.currentTutorial. t ✐ t ❧ ❡,

✹✵ ❞❡s❝r✐♣t✐♦♥: t❤✐s.currentTutorial.❞❡s❝r✐♣t✐♦♥,

✹✶ ♣✉❜❧✐s❤❡❞: status

✹✷ };

✹✸ t❤✐s.♠❡ss❛❣❡ = ’’;

✹✹ t❤✐s.tutorialService.✉♣❞❛t❡(t❤✐s.currentTutorial.id, data)

✸✼



✹✺ .subscribe(

✹✻ response => {

✹✼ t❤✐s.currentTutorial.♣✉❜❧✐s❤❡❞ = status;

✹✽ ❝♦♥s♦❧❡.❧♦❣(response);

✹✾ t❤✐s.♠❡ss❛❣❡ = response.♠❡ss❛❣❡ ? response.♠❡ss❛❣❡ :’Feltoltve’;

✺✵ },

✺✶ ❡rr♦r => {

✺✷ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✺✸ });

✺✹ }

✺✺ ✉♣❞❛t❡Tutorial(): void {

✺✻ t❤✐s.♠❡ss❛❣❡ = ’’;

✺✼ t❤✐s.tutorialService.✉♣❞❛t❡(t❤✐s.currentTutorial.id, t❤✐s.currentTutorial)

✺✽ .subscribe(

✺✾ response => {

✻✵ ❝♦♥s♦❧❡.❧♦❣(response);

✻✶ t❤✐s.♠❡ss❛❣❡ = response.♠❡ss❛❣❡ ? response.♠❡ss❛❣❡ : ’Sikeresen mentve’;

✻✷ },

✻✸ ❡rr♦r => {

✻✹ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✻✺ });

✻✻ }

✻✼ ❞❡❧❡t❡Tutorial(): void {

✻✽ t❤✐s.tutorialService.❞❡❧❡t❡(t❤✐s.currentTutorial.id)

✻✾ .subscribe(

✼✵ response => {

✼✶ ❝♦♥s♦❧❡.❧♦❣(response);

✼✷ t❤✐s.router.♥❛✈igate([’/tutorials’]);

✼✸ },

✼✹ ❡rr♦r => {

✼✺ ❝♦♥s♦❧❡.❧♦❣(❡rr♦r);

✼✻ });

✼✼ }

✼✽ }

✷✳✶✵✳ ♠❡❧❧é❦❧❡t

❆ server.js ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ❝♦♥st express = require("express");

✷ ❝♦♥st bodyParser = require("body-parser");

✸ ❝♦♥st cors = require("cors");

✹ ❝♦♥st app = express();

✺ var corsOptions = {

✻ origin: "http://localhost:8081"

✼ };

✽ app.use(cors(corsOptions));

✾ app.use(bodyParser.json());

✶✵ app.use(bodyParser.urlencoded({ extended: true }));

✶✶ ❝♦♥st db = require("./app/models");

✶✷ db.sequelize.sync();

✶✸ app.❣❡t("/", (req, res) => {

✶✹ res.json({ ♠❡ss❛❣❡: "Welcome to bezkoder application." });

✶✺ });

✶✻ require("./app/r♦✉t❡s/turorial.r♦✉t❡s")(app);

✶✼ ❝♦♥st PORT = process.env.PORT || 8080;

✶✽ app.listen(PORT, () => {

✸✽



✶✾ ❝♦♥s♦❧❡.❧♦❣(‘Server is running on port {PORT}.‘);

✷✵ });

✷✳✶✶✳ ♠❡❧❧é❦❧❡t

❆ db.config.js ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ module.❡①♣♦rts = {

✷ HOST: "localhost",

✸ USER: "root",

✹ PASSWORD: "",

✺ DB: "testdb",

✻ dialect: "mysql",

✼ pool: {

✽ max: 5,

✾ min: 0,

✶✵ acquire: 30000,

✶✶ idle: 10000

✶✷ }

✶✸ };

✷✳✶✶✳ ♠❡❧❧é❦❧❡t

❆③ index.js ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ❝♦♥st dbConfig = require("../config/db.config.js");

✷ ❝♦♥st Sequelize = require("sequelize");

✸ ❝♦♥st sequelize = new Sequelize(dbConfig.DB, dbConfig.USER, dbConfig.PASSWORD, {

✹ host: dbConfig.HOST,

✺ dialect: dbConfig.dialect,

✻ operatorsAliases: false,

✼

✽ pool: {

✾ max: dbConfig.pool.max,

✶✵ min: dbConfig.pool.min,

✶✶ acquire: dbConfig.pool.acquire,

✶✷ idle: dbConfig.pool.idle

✶✸ }

✶✹ });

✶✺ ❝♦♥st db = {};

✶✻ db.Sequelize = Sequelize;

✶✼ db.sequelize = sequelize;

✶✽ db.tutorials = require("./tutorial.model.js")(sequelize, Sequelize);

✶✾ module.❡①♣♦rts = db;

✷✳✶✸✳ ♠❡❧❧é❦❧❡t

❆ model.js ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ module.❡①♣♦rts = (sequelize, Sequelize) => {

✷ ❝♦♥st Tutorial = sequelize.define("tutorial", {

✸ t ✐ t ❧ ❡: {

✹ type: Sequelize.STRING

✺ },

✸✾



✻ ❞❡s❝r✐♣t✐♦♥: {

✼ type: Sequelize.STRING

✽ },

✾ ♣✉❜❧✐s❤❡❞: {

✶✵ type: Sequelize.BOOLEAN

✶✶ }

✶✷ });

✶✸ return Tutorial;

✶✹ };

✷✳✶✹✳ ♠❡❧❧é❦❧❡t

❆ controller.js ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ ❝♦♥st db = require("../models");

✷ ❝♦♥st Tutorial = db.tutorials;

✸ ❝♦♥st Op = db.Sequelize.Op;

✹ ❡①♣♦rts.❝r❡❛t❡ = (req, res) => {

✺ if (!req.body. t ✐ t ❧ ❡) {

✻ res.status(400).send({

✼ ♠❡ss❛❣❡: "Content can not be empty!"

✽ });

✾ return;

✶✵ }

✶✶ ❝♦♥st tutorial = {

✶✷ t ✐ t ❧ ❡: req.body. t ✐ t ❧ ❡,

✶✸ ❞❡s❝r✐♣t✐♦♥: req.body.❞❡s❝r✐♣t✐♦♥,

✶✹ ♣✉❜❧✐s❤❡❞: req.body.♣✉❜❧✐s❤❡❞ ? req.body.♣✉❜❧✐s❤❡❞ : false

✶✺ };

✶✻ Tutorial.❝r❡❛t❡(tutorial)

✶✼ .then(data => {

✶✽ res.send(data);

✶✾ })

✷✵ .catch(err => {

✷✶ res.status(500).send({

✷✷ ♠❡ss❛❣❡:

✷✸ err.♠❡ss❛❣❡ || "Hiba tortent."

✷✹ });

✷✺ });

✷✻ };

✷✼ ❡①♣♦rts.findAll = (req, res) => {

✷✽ ❝♦♥st t ✐ t ❧ ❡ = req.query. t ✐ t ❧ ❡;

✷✾ var condition = t ✐ t ❧ ❡ ? { t ✐ t ❧ ❡: { [Op.like]:

✸✵

✸✶ Tutorial.findAll({ where: condition })

✸✷ .then(data => {

✸✸ res.send(data);

✸✹ })

✸✺ .catch(err => {

✸✻ res.status(500).send({

✸✼ ♠❡ss❛❣❡:

✸✽ err.♠❡ss❛❣❡ || "Hiba tortent."

✸✾ });

✹✵ });

✹✶ };

✹✷ ❡①♣♦rts.findOne = (req, res) => {

✹✸ ❝♦♥st id = req.params.id;

✹✵



✹✹

✹✺ Tutorial.findByPk(id)

✹✻ .then(data => {

✹✼ res.send(data);

✹✽ })

✹✾ .catch(err => {

✺✵ res.status(500).send({

✺✶ ♠❡ss❛❣❡: "Error retrieving Tutorial with id=" + id

✺✷ });

✺✸ });

✺✹ };

✺✺ ❡①♣♦rts.✉♣❞❛t❡ = (req, res) => {

✺✻ ❝♦♥st id = req.params.id;

✺✼ Tutorial.✉♣❞❛t❡(req.body, {

✺✽ where: { id: id }

✺✾ })

✻✵ .then(num => {

✻✶ if (num == 1) {

✻✷ res.send({

✻✸ ♠❡ss❛❣❡: "Feltoltve."

✻✹ });

✻✺ } else {

✻✻ res.send({

✻✼ ♠❡ss❛❣❡: ‘Nem talalhato id={id}.‘

✻✽ });

✻✾ }

✼✵ })

✼✶ .catch(err => {

✼✷ res.status(500).send({

✼✸ ♠❡ss❛❣❡: "Hiba tortent" + id

✼✹ });

✼✺ });

✼✻ };

✼✼ ❡①♣♦rts.❞❡❧❡t❡ = (req, res) => {

✼✽ ❝♦♥st id = req.params.id;

✼✾

✽✵ Tutorial.destroy({

✽✶ where: { id: id }

✽✷ })

✽✸ .then(num => {

✽✹ if (num == 1) {

✽✺ res.send({

✽✻ ♠❡ss❛❣❡: "Torolve"

✽✼ });

✽✽ } else {

✽✾ res.send({

✾✵ ♠❡ss❛❣❡: ‘Nem lehet torolni={id}.‘

✾✶ });

✾✷ }

✾✸ })

✾✹ .catch(err => {

✾✺ res.status(500).send({

✾✻ ♠❡ss❛❣❡: "Nincs torolve=" + id

✾✼ });

✾✽ });

✾✾ };

✶✵✵

✶✵✶ ❡①♣♦rts.❞❡❧❡t❡All = (req, res) => {

✹✶



✶✵✷ Tutorial.destroy({

✶✵✸ where: {},

✶✵✹ truncate: false

✶✵✺ })

✶✵✻ .then(nums => {

✶✵✼ res.send({ ♠❡ss❛❣❡: ‘{nums} Torlese‘ });

✶✵✽ })

✶✵✾ .catch(err => {

✶✶✵ res.status(500).send({

✶✶✶ ♠❡ss❛❣❡:

✶✶✷ err.♠❡ss❛❣❡ || "Hiba tortent."

✶✶✸ });

✶✶✹ });

✶✶✺ };

✶✶✻ ❡①♣♦rts.findAllPublished = (req, res) => {

✶✶✼ Tutorial.findAll({ where: { ♣✉❜❧✐s❤❡❞: true } })

✶✶✽ .then(data => {

✶✶✾ res.send(data);

✶✷✵ })

✶✷✶ .catch(err => {

✶✷✷ res.status(500).send({

✶✷✸ ♠❡ss❛❣❡:

✶✷✹ err.♠❡ss❛❣❡ || "Hiba tortent."

✶✷✺ });

✶✷✻ });

✶✷✼ };

✷✳✶✺✳ ♠❡❧❧é❦❧❡t

❆ routes.js ❞♦❦✉♠❡♥t✉♠ t❛rt❛❧♠❛

✶ module.❡①♣♦rts = app => {

✷ ❝♦♥st tutorials = require("../controllers/tutorial.controller.js");

✸ var router = require("express").Router();

✹ router.post("/", tutorials.❝r❡❛t❡);

✺ router.❣❡t("/", tutorials.findAll);

✻ router.❣❡t("/♣✉❜❧✐s❤❡❞", tutorials.findAllPublished);

✼ router.❣❡t("/:id", tutorials.findOne);

✽ router.put("/:id", tutorials.✉♣❞❛t❡);

✾ router.❞❡❧❡t❡("/:id", tutorials.❞❡❧❡t❡);

✶✵ router.❞❡❧❡t❡("/", tutorials.❞❡❧❡t❡All);

✶✶ app.use(’/api/tutorials’, router);

✶✷ };

✹✷
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Nyilatkozat 

 

Alulírott, Kerek Vanessza 014. Középiskolai oktatás (Matematika) képzési program 

hallgatója, kijelentem, hogy a dolgozatomat a II. Rákóczi Ferenc Kárpátaljai Magyar 

Főiskolán, a Matematikai és Informatika Tanszéken készítettem, 014. Középiskolai oktatás 

(Matematika) BSc diploma megszerzése végett. 

Kijelentem, hogy a dolgozatot más szakon korábban nem védtem meg, saját munkám 

eredménye, és csak a hivatkozott forrásokat (szakirodalom, eszközök stb.) használtam fel. 

Tudomásul veszem, hogy dolgozatomat a II. Rákóczi Ferenc Kárpátaljai Magyar 

Főiskola könyvtárában a kölcsönözhető könyvek között helyezik el. 

 


