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

✁❛❧❧❛♣♦t♦t ❧✁❛t❥❛✳ ❯❣②❛♥❡③t ♠✁❛r s③❡❦✈❡♥❝✐❛❦✁❡♥t ❧❡✁✙r✈❛✱ ✁❡s ❜☎♦♥❣✁❡s③✆♦r❡ ✈♦♥❛t❦♦③t❛t✈❛✱

❦✐❝s✐t ✈✁❛❧t♦③✐❦ ❛ ❤❡❧②③❡t✱ ❛❤♦❣② ❛③t ❛③ ✁❛❜r❛ ✐s ♠✉t❛t❥❛✳ ❇☎♦♥❣✁❡s③✆♦❜❡♥ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦

❛ ❜☎♦♥❣✁❡s③✆♦ ❛❜❧❛❦✁❛✈❛❧ ✁❛❧❧ ❦❛♣❝s♦❧❛t❜❛♥✱ ❡❜❜❡♥ ❦❛tt✐♥t r✉❜r✐❦✁❛❦r❛✱ ❣♦♠❜♦❦r❛✱ ✈❛❣②

❧✐♥❦❡❦r❡✳ ❊③ ✉t✁♦❜❜✐❛❦❛t ❦❡❧❧ ✈❛❧❛❤♦❣② ❛ ✈❡③✁❡r❧✆♦❤☎♦③ ❦❛♣❝s♦❧♥✐✳ ❊③✉t✁❛♥ ❛ ✈❡③✁❡r❧✆♦ ❛

♠♦❞❡❧❧❤❡③ ❢♦r❞✉❧✱ ❤♦❣② ♠❡❣s③❡r❡③③❡ ❛ s③☎✉❦s✁❡❣❡s ❛❞❛t♦❦❛t✳ ❆ ♠♦❞❡❧❧ r❡♥❞s③❡r✐♥t

❡❣② ❛❞❛t❜✁❛③✐s❜❛♥ t✁❛r♦❧❥❛ ❛ s③✁❛♠✁❛r❛ ✁❛t❛❞♦tt ❛❞❛t♦❦❛t✱ ✁❡s ♦♥♥❛♥ ♦❧✈❛ss❛ ❦✐ ❛ ❢❡❧✲

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

♠✁❡❣ ✁❛t❛❧❛❦✁✙t❥❛✱ ♠❛❥❞ t♦✈✁❛❜❜ ♣❛ss③♦❧❥❛ ❛ ♥✁❡③❡t♥❡❦✱ ♠❡❧② ♠❡❣❥❡❧❡♥✁✙t✐ ❛③♦❦❛t ❛ ❢❡❧✲

❤❛s③♥✁❛❧✁♦ s③✁❛♠✁❛r❛✳ ✶

❆③ ❛❞❛t♠♦❞❡❧❧ r✁❡t❡❣❜❡♥ ❞❡✜♥✐✁❛❧t✉❦ ❛③ ❛❞❛t♦❦ str✉❦t✁✉r✁❛❥✁❛t ✁❡s ❦❛♣❝s♦❧❛t❛✐t✳

P✁❡❧❞✁❛✉❧ ❧✁❡tr❡❤♦③t✉❦ ❛ ✬s③♦t❛r✬ t✁❛❜❧✁❛t✱ ❛❤♦❧ ❛ ♠❛t❡♠❛t✐❦❛✐ ❢♦❣❛❧♠❛❦❛t ✁❡s ❞❡✜♥✁✙❝✐✁♦❦❛t

t✁❛r♦❧❥✉❦✱ ✈❛❧❛♠✐♥t ❛ ✬❢❡❧❤❛s③♥❛❧♦❦✬ ✁❡s ✬❛❞♠✐♥♦❦✬ t✁❛❜❧✁❛❦❛t ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ ✁❡s ❛❞♠✐✲

♥✐s③tr✁❛t♦r♦❦ ❛❞❛t❛✐♥❛❦ ❦❡③❡❧✁❡s✁❡r❡✳

❆ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❢❡❧☎✉❧❡t r✁❡t❡❣✁❡❜❡♥ ❦✁❡s③✁✙t❡tt☎✉❦ ❡❧ ❛③ ❛❧❦❛❧♠❛③✁❛s ♠❡❣❥❡❧❡♥✁❡s✁❡t ✁❡s

✐♥t❡r❛❦❝✐✁♦s ❧❡❤❡t✆♦s✁❡❣❡✐t✳ ❆ ❇♦♦tstr❛♣ ❦❡r❡tr❡♥❞s③❡rt ❤❛s③♥✁❛❧t✉❦ ❛ st✁✙❧✉s ✁❡s ❡❧r❡♥✲

❞❡③✁❡s ❧✁❡tr❡❤♦③✁❛s✁❛❤♦③✱ ❛♠✐ s❡❣✁✙t❡tt ❛❜❜❛♥✱ ❤♦❣② ❛③ ❛❧❦❛❧♠❛③✁❛s ❡s③t✁❡t✐❦✉s ✁❡s ❦☎♦♥♥②❡♥

❦❡③❡❧❤❡t✆♦ ❧❡❣②❡♥✳

❆ ✈❡③✁❡r❧✆♦ r✁❡t❡❣ ❢❡❧❡❧✆♦s ❛③ ❛❞❛t♦❦ ❢❡❧❞♦❧❣♦③✁❛s✁❛✁❡rt ✁❡s ❛ ❧♦❣✐❦❛ ✈✁❡❣r❡❤❛❥t✁❛s✁❛✁❡rt✳

■tt t❛❧✁❛❧❤❛t✁♦❦ ❛ ❦☎✉❧☎♦♥❜☎♦③✆♦ ✈❡③✁❡r❧✆♦❦✱ ❛♠❡❧②❡❦ ❦❡③❡❧✐❦ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❦✁❡r✁❡s❡❦❡t ✁❡s

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

❆③ ❛❞❛t❜✁❛③✐s t❡r✈❡③✁❡s❡❦♦r ❢♦♥t♦s ✈♦❧t ❜✐③t♦s✁✙t❛♥✐ ❛③ ❛❞❛t♦❦ str✉❦t✉r✁❛❧✐s ✐♥✲

t❡❣r✐t✁❛s✁❛t ✁❡s ❛ ❦☎♦♥♥②✆✉ ❤♦③③✁❛❢✁❡r✁❡st ✐s✳ ❆③ ❛❞❛t❜✁❛③✐s❜❛♥ ❧✁❡tr❡❤♦③t✉❦ ❛ ✬s③♦t❛r✬ t✁❛❜❧✁❛t✱

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

❤♦③t✉♥❦ ❧✁❡tr❡ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ ✁❡s ❛❞♠✐♥✐s③tr✁❛t♦r♦❦ ❛❞❛t❛✐♥❛❦ ❦❡③❡❧✁❡s✁❡r❡✳

❆③ ❛❧❦❛❧♠❛③✁❛s ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❢❡❧☎✉❧❡t✁❡t ✁✉❣② ❛❧❛❦✁✙t♦tt❛♠ ❦✐✱ ❤♦❣② ❦☎♦♥♥②❡♥ ✁❛t❧✁❛t❤❛t✁♦

✁❡s ❦❡③❡❧❤❡t✆♦ ❧❡❣②❡♥✳ ❆③ ❛❧❦❛❧♠❛③✁❛s ❢✆♦♦❧❞❛❧✁❛♥ t❛❧✁❛❧❤❛t✁♦ ❦❡r❡s✆♦♠❡③✆♦ s❡❣✁✙ts✁❡❣✁❡✈❡❧ ❛ ❢❡❧✲

❤❛s③♥✁❛❧✁♦❦ ❣②♦rs❛♥ ♠❡❣t❛❧✁❛❧❤❛t❥✁❛❦ ❛③ ✁❛❧t❛❧✉❦ ❦❡r❡s❡tt ♠❛t❡♠❛t✐❦❛✐ ❢♦❣❛❧♠❛❦❛t ✁❡s ❞❡✲

✜♥✁✙❝✐✁♦❦❛t✳ ❆ t❛❧✁❛❧❛t♦❦ ❧✐st✁❛③✁❛s✁❛t ❡❣② t✁❛❜❧✁❛③❛t❜❛♥ ❥❡❧❡♥✁✙t❥☎✉❦ ♠❡❣✱ ❛♠❡❧②❜❡♥ ♠✐♥❞❡♥

✶❤tt♣s✿✴✴❣②✐r❡s✳✐♥❢✳✉♥✐❞❡❜✳❤✉✴●②❇■❚❚✴✷✹✴❝❤✵✺s✵✸✳❤t♠❧

✽



❢♦❣❛❧♦♠❤♦③ ❤♦③③✁❛ ✈❛♥ r❡♥❞❡❧✈❡ ❡❣② ❣♦♠❜✱ ❛♠✐r❡ ❦❛tt✐♥t✈❛ r✁❡s③❧❡t❡s❡❜❜ ✐♥❢♦r♠✁❛❝✐✁♦❦❛t

❦❛♣❤❛t✉♥❦ ❛③ ❛❞♦tt ❢♦❣❛❧♦♠r✁♦❧✳

✾



✷✳ ❑☎♦r♥②❡③❡t ❦✐❛❧❛❦✁✙t✁❛s❛

✷✳✶✳ ❳❆▼PP

❆♠✐❦♦r ❡❧❦❡③❞t❡♠ ❛ ♣r♦❥❡❦t❡t✱ ❛③ ❡❧s✆♦ ❧✁❡♣✁❡s ❛③ ✈♦❧t✱ ❤♦❣② ❦✐❛❧❛❦✁✙ts❛♠ ❛

❢❡❥❧❡s③t✁❡s✐ ❦☎♦r♥②❡③❡t❡t✳ ❊❤❤❡③ s③☎✉❦s✁❡❣❡♠ ✈♦❧t ♦❧②❛♥ ❡s③❦☎♦③r❡✱ ❛♠❡❧②❡❦ ❧❡❤❡t✆♦✈✁❡ t❡s③✐❦

❛ ✇❡❜❛❧❦❛❧♠❛③✁❛s ❢❡❥❧❡s③t✁❡s✁❡t ✁❡s ❢✉tt❛t✁❛s✁❛t✳ ❆③ ❡❣②✐❦ ❧❡❣♥✁❡♣s③❡r✆✉❜❜ ♠❡❣♦❧❞✁❛s ❡rr❡ ❛

❝✁❡❧r❛ ❛③ ❳❆▼PP✳

❆③ ❳❆▼PP ❡❣② ✐♥❣②❡♥❡s✱ ♥②✁✙❧t ❢♦rr✁❛s❦✁♦❞✁✉ s③♦❢t✈❡r❝s♦♠❛❣✱ ❛♠❡❧② t❛rt❛❧♠❛③✲

③❛ ❛③ ❆♣❛❝❤❡ ❍❚❚P s③❡r✈❡rt✱ ❛ ▼②❙◗▲ ❛❞❛t❜✁❛③✐s✲❦❡③❡❧✆♦ r❡♥❞s③❡rt ✁❡s ❛ P❍P ♣r♦❣✲

r❛♠♦③✁❛s✐ ♥②❡❧✈❡t✳ ❊③❡❦ ❛③ ❡s③❦☎♦③☎♦❦ ❛❧❛♣✈❡t✆♦ ❢♦♥t♦ss✁❛❣✁✉❛❦ ❛ ✇❡❜❛❧❦❛❧♠❛③✁❛s♦❦ ❢❡❥✲

❧❡s③t✁❡s✁❡❤❡③ ✁❡s ❢✉tt❛t✁❛s✁❛❤♦③✳ ✷

❆ ❳❆▼PP ❝s♦♠❛❣♦t t❡❧❡♣✁✙t❡tt❡♠ ❛ ❦☎♦r♥②❡③❡t❡♠ ❦✐❛❧❛❦✁✙t✁❛s✁❛❤♦③✱ ❛♠❡❧② t❛r✲

t❛❧♠❛③③❛ ❛③ ❆♣❛❝❤❡ s③❡r✈❡rt✱ ❛ P❍P✲t ✁❡s ❛ ▼②❙◗▲ ❛❞❛t❜✁❛③✐st ✐s✳ ❆③ ❆♣❛❝❤❡ s③❡r✈❡r

❛ P❍P✲t ❢✉tt❛t❥❛✱ ❛♠✐ ❡❧❡♥❣❡❞❤❡t❡t❧❡♥ ❛ ❞✐♥❛♠✐❦✉s t❛rt❛❧♠❛❦ ❣❡♥❡r✁❛❧✁❛s✁❛❤♦③✳ ❊③ ❛③t

❥❡❧❡♥t✐✱ ❤♦❣② ❛③ ❆♣❛❝❤❡ s③❡r✈❡r ❢✉tt❛t❥❛ ❛ P❍P ❦✁♦❞♦t✱ ❛♠✐ ❧❡❦✁❡r❞❡③✐ ❛③ ❛❞❛t♦❦❛t ❛

▼②❙◗▲ ❛❞❛t❜✁❛③✐s❜✁♦❧ ✁❡s ❍❚▼▲ ❢♦r♠✁❛t✉♠❜❛♥ ✈✐ss③❛❦☎✉❧❞✐ ❛ ❜☎♦♥❣✁❡s③✆♦♥❡❦✳ P✁❡❧❞✁❛✉❧✱

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

P❍P s❡❣✁✙ts✁❡❣✁❡✈❡❧ ❧❡❦✁❡r✐ ❛③ ❛❞❛t♦❦❛t ❛ ▼②❙◗▲ ❛❞❛t❜✁❛③✐s❜✁♦❧✱ ♠❛❥❞ ❛ P❍P ❦✁♦❞ ❍❚▼▲

❢♦r♠✁❛t✉♠❜❛♥ ♠❡❣❥❡❧❡♥✁✙t✐ ❡③❡❦❡t ❛③ ❛❞❛t♦❦❛t✳ ▼✐✉t✁❛♥ t❡❧❡♣✁✙t❡tt❡♠ ❛③ ❳❆▼PP✲♦t✱

❡❧✐♥❞✁✙t♦tt❛♠ ❛③ ❆♣❛❝❤❡ ✁❡s ▼②❙◗▲ s③❡r✈❡r❡❦❡t ✈❡③✁❡r❧✆♦♣✉❧t♦♥ ❦❡r❡s③t☎✉❧✳

❆ ❳❆▼PP ♥❛❣② s❡❣✁✙ts✁❡❣ ✈♦❧t ❛③ ❛❧❦❛❧♠❛③✁❛s ❢❡❥❧❡s③t✁❡s✁❡❜❡♥✱ ♠✐✈❡❧ t❡❧❥❡s❡♥

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

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

✷❤tt♣s✿✴✴✇✇✇✳❛♣❛❝❤❡❢r✐❡♥❞s✳♦r❣✴❤✉✴✐♥❞❡①✳❤t♠❧

✶✵



✷✳✷✳ ❆♣❛❝❤❡ s③❡r✈❡r

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

♥②✁✙❧t ❢♦rr✁❛s❦✁♦❞✁✉ ✇❡❜s③❡r✈❡r s③♦❢t✈❡r✳ ❆③ ❆♣❛❝❤❡ ❍❚❚P ❙❡r✈❡r s❡❣✁✙ts✁❡❣✁❡✈❡❧ t✉❞♦♠

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

❧❡❣②❡♥ ❛ ❤❡❧②✐ ❤✁❛❧✁♦③❛t♦♥✳

▼✐ ❛③ ❛ ✇❡❜s③❡r✈❡r❄ ❋✁❛❥❧✲s③❡r✈❡r❡❦✱ ❛❞❛t❜✁❛③✐s✲s③❡r✈❡r❡❦✱ ❧❡✈❡❧❡③✆♦✲s③❡r✈❡r❡❦

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

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

❛③♦❦❛t✳ ❆ ✇❡❜s③❡r✈❡r ❢❡❧❛❞❛t❛✱ ❤♦❣② ✇❡❜♦❧❞❛❧❛❦❛t s③♦❧❣✁❛❧❥♦♥ ❦✐ ❛③ ✐♥t❡r♥❡t❡♥✳ ❊♥✲

♥❡❦ ✁❡r❞❡❦✁❡❜❡♥ ❦☎♦③✈❡t✁✙t✆♦❦✁❡♥t ♠✆✉❦☎♦❞✐❦ ❛ s③❡r✈❡r ✁❡s ❛ ❦❧✐❡♥s❣✁❡♣❡❦ ❦☎♦③☎♦tt✳ ❚❛rt❛❧♠❛t

❦✁❡r ❧❡ ❛ s③❡r✈❡rr✆♦❧ ♠✐♥❞❡♥ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❦✁❡r✁❡sr❡✱ ✁❡s ❛③t t♦✈✁❛❜❜✁✙t❥❛ ❛ ✇❡❜r❡✳ ❆ ✇❡❜✲

s③❡r✈❡r ❧❡❣♥❛❣②♦❜❜ ❦✐❤✁✙✈✁❛s❛✱ ❤♦❣② ❡❣②s③❡rr❡ s♦❦ ❦☎✉❧☎♦♥❜☎♦③✆♦ ✇❡❜❡s ❢❡❧❤❛s③♥✁❛❧✁♦♥❛❦

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

❞♦❧❣♦③♥❛❦ ❢❡❧ ❦☎✉❧☎♦♥❜☎♦③✆♦ ♣r♦❣r❛♠♦③✁❛s✐ ♥②❡❧✈❡❦❜❡♥✱ ♣✁❡❧❞✁❛✉❧ P❍P✲❜❡♥✱ P②t❤♦♥✲❜❛♥✱

❏❛✈✁❛❜❛♥ ✁❡s ♠✁❛s♦❦❜❛♥✳ ❊③❡❦❡t st❛t✐❦✉s ❍❚▼▲ ❢✁❛❥❧♦❦❦✁❛ ❛❧❛❦✁✙t❥✁❛❦✱ ✁❡s ❡③❡❦❡t ❛ ❢✁❛❥❧♦❦❛t

s③♦❧❣✁❛❧❥✁❛❦ ❦✐ ❛ ❜☎♦♥❣✁❡s③✆♦❜❡♥ ❛ ✇❡❜❡s ❢❡❧❤❛s③♥✁❛❧✁♦❦♥❛❦✳ ✸

✷✳✶✳ ✁❛❜r❛ ■♥t❡r❛❦❝✐✁♦ ❛ ❜☎♦♥❣✁❡s③✆♦ ✁❡s ❛ ✇❡❜s③❡r✈❡r ❦☎♦③☎♦tt

✸❤tt♣s✿✴✴✇✇✇✳❤♦st✐♥❣❡r✳❝♦♠✴t✉t♦r✐❛❧s✴✇❤❛t✲✐s✲❛♣❛❝❤❡

✶✶



❆ ❦❧✐❡♥s ❦☎✉❧❞ ❡❣② ❦✁❡r✁❡st✱ ❛ ✇❡❜s③❡r✈❡r ❢❡❧❞♦❧❣♦③③❛ ❛③t✱ ✁❡s ❜❡✁❛❧❧✁✙t✁❛s❛✐ s③❡✲

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

❧✁❡♣✁❡s❡❦❡t✱ ♠❛❥❞ ❡r❡❞♠✁❡♥②t ✁❛❧❧✁✙t ❡❧✆♦✱ ❛♠✐t ❛ s③❡r✈❡r ❛③♦♥♥❛❧ ✈✐ss③❛❦☎✉❧❞ ❛ ❦❧✐❡♥s♥❡❦✳

✁❆❧t❛❧✁❛❜❛♥ ❡❣② ✇❡❜s③❡r✈❡r ❛③ ✁❛❧t❛❧✁❛♥♦s ❦☎♦③✈❡t✁✙t✆♦✱ ❛❦✐ st❛♥❞❛r❞✐③✁❛❧t ♠✁♦❞♦♥ ❦❡③❡❧✐ ❛

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

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

❛ ❦❧✐❡♥s♥❡❦✱ ❤♦❣② ❛③ ❦✐❞❡r✁✙t❤❡ss❡✱ ❤♦❧ ❧❡❤❡t ❛ ♣r♦❜❧✁❡♠❛✱ ✁❡s ❤❛ ❧❡❤❡ts✁❡❣❡s✱ ♠❡❣♦❧❞❥❛

❛③t✳ ✹

✹❤tt♣s✿✴✴✇✇✇✳✐s♣♠❛♥❛❣❡r✳❝♦♠✴♥❡✇s✴❛♣❛❝❤❡✲♥❣✐♥①✲♦❧s

✶✷



✷✳✸✳ ▼②❙◗▲

❆ ▼②❙◗▲ ❡❣② ❛❞❛t❜✁❛③✐s✲❦❡③❡❧✆♦ r❡♥❞s③❡r✳ ❆③ ❛❞❛t❜✁❛③✐s ❡❣② str✉❦t✉r✁❛❧t ❛❞❛t✲

❤❛❧♠❛③✳ ▲❡❤❡t ❡③ ❡❣② ❡❣②s③❡r✆✉ ❜❡✈✁❛s✁❛r❧✁♦❧✐st❛✱ ❡❣② ❦✁❡♣❣❛❧✁❡r✐❛ ✈❛❣② ❡❣② ❤✁❛❧✁♦③❛t❜❛♥

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

❤♦③③✁❛❛❞❥✉♥❦✱ ❡❧✁❡r❥☎✉❦ ✁❡s ❢❡❧❞♦❧❣♦③③✉❦ ❛ s③✁❛♠✁✙t✁♦❣✁❡♣❜❡♥ t✁❛r♦❧t ❛❞❛t♦❦❛t✱ s③☎✉❦s✁❡❣ ✈❛♥

❡❣② ❛❞❛t❜✁❛③✐s✲❦❡③❡❧✆♦ r❡♥❞s③❡rr❡✱ ♠✐♥t ♣✁❡❧❞✁❛✉❧ ❛ ▼②❙◗▲ s③❡r✈❡r✳ ▼✐✈❡❧ ❛ s③✁❛♠✁✙t✁♦❣✁❡♣❡❦

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

s③❡r❡♣❡t ❥✁❛ts③❛♥❛❦ ❛ s③✁❛♠✁✙t✁❛st❡❝❤♥✐❦✁❛❜❛♥✱ ❛❦✁❛r ☎♦♥✁❛❧❧✁♦ ❡s③❦☎♦③❦✁❡♥t✱ ❛❦✁❛r ♠✁❛s ❛❧❦❛❧✲

♠❛③✁❛s♦❦ r✁❡s③❡❦✁❡♥t✳

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

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

♠❛❧✐③✁❛❧t❛❦ ❛ s❡❜❡ss✁❡❣ ✁❡r❞❡❦✁❡❜❡♥✳ ❆ ❧♦❣✐❦❛✐ ♠♦❞❡❧❧ ♦❜❥❡❦t✉♠♦❦❦❛❧✱ ♠✐♥t ❛❞❛t❜✁❛③✐s♦❦✱

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

✁❛❧❧✁✙t✉♥❦ ❢❡❧ ❛③ ❡❣②❡s ❛❞❛t♠❡③✆♦❦ ❦☎♦③☎♦tt✐ ❦❛♣❝s♦❧❛t♦❦r❛✱ ♠✐♥t ♣✁❡❧❞✁❛✉❧ ❡❣②✲❛③✲❡❣②❤❡③✱

❡❣②✲❛✲s♦❦❤♦③✱ ❡❣②❡❞✐✱ ❦☎♦t❡❧❡③✆♦ ✈❛❣② ♦♣❝✐♦♥✁❛❧✐s✱ ✈❛❧❛♠✐♥t ➼♠✉t❛t✁♦❦✑ ❦☎✉❧☎♦♥❜☎♦③✆♦ t✁❛❜❧✁❛❦

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

❛❞❛t❜✁❛③✐s ❡s❡t✁❡♥ ❛③ ❛❧❦❛❧♠❛③✁❛s✉♥❦ s♦❤❛ ♥❡♠ ❧✁❛t ✐♥❦♦♥③✐s③t❡♥s✱ ❞✉♣❧✐❦✁❛❧t✱ ✁❛r✈❛✱ ❡❧✲

❛✈✉❧t ✈❛❣② ❤✐✁❛♥②③✁♦ ❛❞❛t♦❦❛t✳ ✺

❆ ➼▼②❙◗▲✑ ❙◗▲ r✁❡s③❡ ❛ ➼❙tr✉❝t✉r❡❞ ◗✉❡r② ▲❛♥❣✉❛❣❡✑ r☎♦✈✐❞✁✙t✁❡s❡✳ ❆③ ❙◗▲

❛ ❧❡❣❡❧t❡r❥❡❞t❡❜❜ s③❛❜✈✁❛♥②♦s✁✙t♦tt ♥②❡❧✈ ❛③ ❛❞❛t❜✁❛③✐s♦❦ ❡❧✁❡r✁❡s✁❡❤❡③✳ ❆ ♣r♦❣r❛♠♦③✁❛s✐

❦☎♦r♥②❡③❡t☎✉♥❦t✆♦❧ ❢☎✉❣❣✆♦❡♥ ❦☎♦③✈❡t❧❡♥☎✉❧ ❜❡✁✙r❤❛t❥✉❦ ❛③ ❙◗▲✲t ✭♣✁❡❧❞✁❛✉❧ ❥❡❧❡♥t✁❡s❡❦ ❦✁❡s③✁✙t✁❡s✁❡❤❡③✮✱

❙◗▲ ✉t❛s✁✙t✁❛s♦❦❛t ✁❛❣②❛③❤❛t✉♥❦ ❜❡ ♠✁❛s ♥②❡❧✈❡♥ ✁✙rt ❦✁♦❞❜❛✱ ✈❛❣② ❤❛s③♥✁❛❧❤❛t✉♥❦ ❡❣②

♥②❡❧✈s♣❡❝✐✜❦✉s ❆P■✲t✱ ❛♠❡❧② ❡❧r❡❥t✐ ❛③ ❙◗▲ s③✐♥t❛①✐s✁❛t✳

✺❤tt♣s✿✴✴❞❡✈✳♠②sq❧✳❝♦♠✴❞♦❝✴r❡❢♠❛♥✴✽✳✵✴❡♥✴✇❤❛t✲✐s✲♠②sq❧✳❤t♠❧

✶✸



✷✳✹✳ P❍P

❆ P❍P ❡❣② s③✁❡❧❡s ❦☎♦r❜❡♥ ❤❛s③♥✁❛❧t ♥②✁✙❧t ❢♦rr✁❛s❦✁♦❞✁✉✱ ✁❛❧t❛❧✁❛♥♦s ❝✁❡❧✁✉ s③❦r✐♣t✲

♥②❡❧✈✱ ❛♠❡❧② ❦☎✉❧☎♦♥☎♦s❡♥ ❛❧❦❛❧♠❛s ✇❡❜❢❡❥❧❡s③t✁❡sr❡ ✁❡s ❜❡✁❛❣②❛③❤❛t✁♦ ❛ ❍❚▼▲✲❜❡✳ ❊❣②

❜❡✈❡③❡t✆♦ ♣✁❡❧❞❛✿

❁✦❉❖❈❚❨P❊ ❤t♠❧❃

❁❤t♠❧❃

❁❜♦❞②❃

❁❄♣❤♣

❡❝❤♦ ✧▼② ❢✐rst P❍P s❝r✐♣t✦✧❀

❄❃

❁✴❜♦❞②❃

❁✴❤t♠❧❃

✽

❆❤❡❧②❡tt✱ ❤♦❣② r❡♥❣❡t❡❣ ♣❛r❛♥❝s♦t ❦❡❧❧❡♥❡ ✁✙r♥✐ ❛ ❍❚▼▲ ❦✐✁✙r❛t✁❛s✁❛❤♦③ ✭♠✐♥t

♣✁❡❧❞✁❛✉❧ ❈✲❜❡♥ ✈❛❣② P❡r❧❜❡♥✮✱ ❛ P❍P ♦❧❞❛❧❛❦ ❍❚▼▲✲t t❛rt❛❧♠❛③♥❛❦ ❜❡✁❛❣②❛③♦tt

❦✁♦❞❞❛❧✱ ❛♠✐ ✧✈❛❧❛♠✐t✧ ❝s✐♥✁❛❧ ✭❡❜❜❡♥ ❛③ ❡s❡t❜❡♥ ❦✐✁✙r❥❛✱ ❤♦❣② ✧❙③✐❛✱ ✁❡♥ ❡❣② P❍P

s③❦r✐♣t ✈❛❣②♦❦✦✧✮✳ ❆ P❍P ❦✁♦❞ s♣❡❝✐✁❛❧✐s ❦❡③❞✆♦ ✁❡s ③✁❛r✁♦ ❢❡❧❞♦❧❣♦③✁❛s✐ ✉t❛s✁✙t✁❛s♦❦ ❦☎♦③✁❡

✈❛♥ ③✁❛r✈❛✱ ❁❄♣❤♣ ✁❡s ❄❃✱ ❛♠❡❧②❡❦ ❧❡❤❡t✆♦✈✁❡ t❡s③✐❦✱ ❤♦❣② ✧P❍P ♠✁♦❞❜❛♥✧ ❞♦❧❣♦③③✉♥❦✳

❆♠✐ ♠❡❣❦☎✉❧☎♦♥❜☎♦③t❡t✐ ❛ P❍P✲t ✈❛❧❛♠✐ ♦❧②❛♥t✁♦❧✱ ♠✐♥t ❛ ❦❧✐❡♥s ♦❧❞❛❧✐ ❏❛✈❛❙❝r✐♣t✱

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

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

✈♦❧t ❛③ ❛❧❛♣❥✁❛✉❧ s③♦❧❣✁❛❧✁♦ ❦✁♦❞✳ ▼✁❡❣ ❛③t ✐s ❜❡✁❛❧❧✁✙t❤❛t❥✉❦✱ ❤♦❣② ❛ ✇❡❜s③❡r✈❡r ❛③ ☎♦ss③❡s

❍❚▼▲ ❢✁❛❥❧t P❍P✲✈❛❧ ❞♦❧❣♦③③❛ ❢❡❧✱ ✁✙❣② ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ s❡♠♠✐❦✁❡♣♣❡♥ s❡♠ t✉❞❥✁❛❦✱ ♠✐

r❡❥t✆♦③✐❦ ❛ ❤✁❛tt✁❡r❜❡♥✳ ✻

✽❤tt♣s✿✴✴✇✇✇✳✇✸s❝❤♦♦❧s✳❝♦♠✴♣❤♣✴
✻❤tt♣s✿✴✴✇✇✇✳♣❤♣✳♥❡t✴♠❛♥✉❛❧✴❡♥✴✐♥tr♦✲✇❤❛t✐s✳♣❤♣

✶✹



✷✳✺✳ ❇♦♦tstr❛♣

❆ ❇♦♦tstr❛♣ ❡❣② ✐♥❣②❡♥❡s✱ ♥②✁✙❧t ❢♦rr✁❛s❦✁♦❞✁✉ ❢r♦♥t✲❡♥❞ ❢❡❥❧❡s③t✁❡s✐ ❦❡r❡tr❡♥❞s③❡r

✇❡❜♦❧❞❛❧❛❦ ✁❡s ✇❡❜❛❧❦❛❧♠❛③✁❛s♦❦ ❧✁❡tr❡❤♦③✁❛s✁❛❤♦③✳ ✁❯❣② t❡r✈❡③t✁❡❦✱ ❤♦❣② ❧❡❤❡t✆♦✈✁❡ t❡❣②❡

❛ ♠♦❜✐❧✲❡❧s✆♦ ✇❡❜♦❧❞❛❧❛❦ r❡s③♣♦♥③✁✙✈ ❢❡❥❧❡s③t✁❡s✁❡t✱ ✁❡s ❡❣② s③✐♥t❛①✐s ❣②✆✉❥t❡♠✁❡♥②t ❜✐③t♦s✁✙t

❛ s❛❜❧♦♥♦❦ ❦✐❛❧❛❦✁✙t✁❛s✁❛❤♦③✳ ✼

▼✐♥t ❦❡r❡tr❡♥❞s③❡r✱ ❛ ❇♦♦tstr❛♣ t❛rt❛❧♠❛③③❛ ❛③ ❛❧❛♣♦❦❛t ❛ r❡s③♣♦♥③✁✙✈ ✇❡❜✲

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

❤❛t✁❛r♦③♦tt r✁❛❝sr❡♥❞s③❡r❜❡✳ ❆ ❇♦♦tstr❛♣ ❦❡r❡tr❡♥❞s③❡r ❍②♣❡rt❡①t ▼❛r❦✉♣ ▲❛♥❣✉❛❣❡

✭❍❚▼▲✮✱ ❦❛s③❦✁❛❞ st✁✙❧✉s❧❛♣♦❦ ✭❈❙❙✮ ✁❡s ❏❛✈❛❙❝r✐♣t ❛❧❛♣✁✉✳ ❆ ❇♦♦tstr❛♣♦t ❤❛s③♥✁❛❧✁♦

✇❡❜❢❡❥❧❡s③t✆♦❦ s♦❦❦❛❧ ❣②♦rs❛❜❜❛♥ ✁❡♣✁✙t❤❡t♥❡❦ ✇❡❜♦❧❞❛❧❛❦❛t ❛♥✁❡❧❦☎✉❧✱ ❤♦❣② ✐❞✆♦t t☎♦❧t❡♥✁❡♥❡❦

❛③ ❛❧❛♣✈❡t✆♦ ♣❛r❛♥❝s♦❦ ✁❡s ❢✉♥❦❝✐✁♦❦ ❦✐❞♦❧❣♦③✁❛s✁❛✈❛❧✳ ✼

✼❤tt♣s✿✴✴✇✇✇✳t❡❝❤t❛r❣❡t✳❝♦♠✴✇❤❛t✐s✴❞❡✜♥✐t✐♦♥✴❜♦♦tstr❛♣
✼❤tt♣s✿✴✴✇✇✇✳t❡❝❤t❛r❣❡t✳❝♦♠✴✇❤❛t✐s✴❞❡✜♥✐t✐♦♥✴❜♦♦tstr❛♣

✶✺



✸✳ ❑☎♦r♥②❡③❡t t❡❧❡♣✁✙t✁❡s❡✳

❊❧✆♦s③☎♦r t❡❧❡♣✁✙t❡tt❡♠ ❛ ❳❆▼PP✲♦t✱ ❛♠❡❧② ❡❣② ❦☎♦♥♥②❡♥ t❡❧❡♣✁✙t❤❡t✆♦ ❆♣❛❝❤❡

❞✐s③tr✐❜✁✉❝✐✁♦✳ ❆ ❳❆▼PP✲♦t ❛ ❤✐✈❛t❛❧♦s ✇❡❜♦❧❞❛❧✁❛r✁♦❧ t☎♦❧t☎♦tt❡♠ ❧❡✳ ✾ ❆ ❢♦rr✁❛s❦✁♦❞ s③❡r✲

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

✁❡s ✐♥❣②❡♥❡s ❢♦rr✁❛s❦✁♦❞✲s③❡r❦❡s③t✆♦✱ ❛♠❡❧② s③✁❛♠♦s ❦✐❡❣✁❡s③✁✙t✆♦t t✁❛♠♦❣❛t✳ ✶✵ ❆ ▼②❙◗▲

❛❞❛t❜✁❛③✐s♦❦ ❦❡③❡❧✁❡s✁❡r❡ ❛ ♣❤♣▼②❆❞♠✐♥✲t ❤❛s③♥✁❛❧t❛♠✱ ❛♠❡❧② ❡❣② ✇❡❜❡s ❡s③❦☎♦③ ❛

▼②❙◗▲ ❛❞❛t❜✁❛③✐s♦❦ ❦❡③❡❧✁❡s✁❡r❡✳ ❆ ❳❆▼PP t❡❧❡♣✁✙t✁❡s✁❡✈❡❧ ❡❣②☎✉tt t❡❧❡♣☎✉❧t ❛ ♣❤♣▼②✲

❆❞♠✐♥ ✐s✳

❆ ❜☎♦♥❣✁❡s③✆♦❜❡♥ ♠❡❣♥②✐t♦tt❛♠ ❛ ❤tt♣✿✴✴❧♦❝❛❧❤♦st✴♣❤♣♠②❛❞♠✐♥ ❝✁✙♠❡t✳ ▲✁❡tr❡❤♦③t❛♠

❡❣② ✁✉❥ ❛❞❛t❜✁❛③✐st ➼s③♦t❛r✑ ♥✁❡✈❡♥✱ ❛❤♦❧ t✁❛r♦❧♥✐ ❢♦❣❥✉❦ ❛ s③✁♦t✁❛r ❛❞❛t❛✐t✳

✾❤tt♣s✿✴✴✇✇✇✳❛♣❛❝❤❡❢r✐❡♥❞s✳♦r❣✴❞♦✇♥❧♦❛❞✳❤t♠❧
✶✵❤tt♣s✿✴✴❝♦❞❡✳✈✐s✉❛❧st✉❞✐♦✳❝♦♠

✶✻



✸✳✶✳ ❑❛♣❝s♦❧❛t ❛③ ❛❞❛t❜✁❛③✐ss❛❧

❊③✉t✁❛♥ ❡❧s✆♦ ❧✁❡♣✁❡s ❛③ ❛❞❛t❜✁❛③✐s ❦❛♣❝s♦❧❛t ❧✁❡tr❡❤♦③✁❛s❛ ✈♦❧t✳ ▲✁❡tr❡❤♦③t❛♠ ❡❣②

❢✁❛❥❧t ✭dbconnection.php✮✱ ❡③ ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❛③ ❛❧❦❛❧♠❛③✁❛s ✁❡s ❛③ ❛❞❛t❜✁❛③✐s ❦☎♦③☎♦tt✐

❦♦♠♠✉♥✐❦✁❛❝✐✁♦t✳ ❊③ ❛ ❦❛♣❝s♦❧❛t ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❛③ ❛❧❦❛❧♠❛③✁❛s♥❛❦✱ ❤♦❣② ❛❞❛t♦❦❛t

♦❧✈❛ss♦♥ ❛③ ❛❞❛t❜✁❛③✐s❜✁♦❧✱ ✁✙r❥♦♥ ❛③ ❛❞❛t❜✁❛③✐s❜❛✱ ❢r✐ss✁✙ts❡ ❛③ ♦tt t✁❛r♦❧t ✐♥❢♦r♠✁❛❝✐✁♦❦❛t✱

✈❛❣② ❛❦✁❛r t☎♦r☎♦❧❥☎♦♥ ✐s ❜❡❧✆♦❧❡✳

❁❄♣❤♣

✩s❡r✈❡r♥❛♠❡ ❂ ✧❧♦❝❛❧❤♦st✧❀

✩✉s❡r♥❛♠❡ ❂ ✧r♦♦t✧❀

✩♣❛ss✇♦r❞ ❂ ✧✧❀

✩❞❜♥❛♠❡ ❂ ✧s③♦t❛r✧❀

✩❝♦♥♥ ❂ ♥❡✇ ♠②sq❧✐✭✩s❡r✈❡r♥❛♠❡✱ ✩✉s❡r♥❛♠❡✱ ✩♣❛ss✇♦r❞✱ ✩❞❜♥❛♠❡✮❀

✐❢ ✭✩❝♦♥♥✲❃❝♦♥♥❡❝t❴❡rr♦r✮ ④

❞✐❡✭✧❑❛♣❝s♦❧✁♦❞✁❛s✐ ❤✐❜❛✿ ✧ ✳ ✩❝♦♥♥✲❃❝♦♥♥❡❝t❴❡rr♦r✮❀

⑥

❄❃

✶✼



✸✳✷✳ ❇❡❥❡❧❡♥t❦❡③✁❡s ✁❡s r❡❣✐s③tr✁❛❝✐✁♦

▲✁❡tr❡❤♦③③✉❦ ❛③♦❦❛t ❛ ❢✁❛❥❧♦❦❛t✱ ❛♠❡❧②❡❦ ❧❡❤❡t✆♦✈✁❡ t❡s③✐❦ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ ❜❡✲

❥❡❧❡♥t❦❡③✁❡s✁❡t ✁❡s r❡❣✐s③t✁❛❝✐✁♦❥✁❛t✳ ❆ ❢❡❧❤❛s③♥✁❛❧✁♦❦ ❛❞❛t❛✐ ❡❣② ✁✉❥ ✉s❡rs ♥❡✈✆✉ t✁❛❜❧✁❛❜❛♥

❧❡s③♥❡❦ t✁❛r♦❧✈❛✱ ❛❤♦❧ ❦✁❡t s③❡r❡♣❦☎♦r ❧✁❡t❡③✐❦✿ ❛❞♠✐♥ ✁❡s ✉s❡r✱ ❛③ ❛❧❛♣✁❡rt❡❧♠❡③❡tt s③❡✲

r❡♣❦☎♦r ❛ ✉s❡r✱ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✳

❇❡❥❡❧❡♥t❦❡③✁❡s ✭login.php✮

❁❄♣❤♣

s❡ss✐♦♥❴st❛rt✭✮❀

✐♥❝❧✉❞❡ ✬❞❜❴❝♦♥♥❡❝t✐♦♥✳♣❤♣✬❀

✐❢ ✭✩❴❙❊❘❱❊❘❬✧❘❊◗❯❊❙❚❴▼❊❚❍❖❉✧❪ ❂❂ ✧P❖❙❚✧✮ ④

✩✉s❡r♥❛♠❡ ❂ ✩❴P❖❙❚❬✬✉s❡r♥❛♠❡✬❪❀

✩♣❛ss✇♦r❞ ❂ ✩❴P❖❙❚❬✬♣❛ss✇♦r❞✬❪❀

✩q✉❡r② ❂ ✧❙❊▲❊❈❚ ✯ ❋❘❖▼ ✉s❡rs ❲❍❊❘❊ ✉s❡r♥❛♠❡ ❂ ✬✩✉s❡r♥❛♠❡✬

❆◆❉ ♣❛ss✇♦r❞ ❂ ✬✩♣❛ss✇♦r❞✬✧❀

✩r❡s✉❧t ❂ ✩❝♦♥♥✲❃q✉❡r②✭✩q✉❡r②✮❀

✐❢ ✭✩r❡s✉❧t✲❃♥✉♠❴r♦✇s ❂❂ ✶✮ ④

✩❴❙❊❙❙■❖◆❬✬✉s❡r❴✐❞✬❪ ❂ ✩r❡s✉❧t✲❃❢❡t❝❤❴❛ss♦❝✭✮❬✬✐❞✬❪❀

❤❡❛❞❡r✭✧▲♦❝❛t✐♦♥✿ ❞✐❝t✐♦♥❛r②✳♣❤♣✧✮❀

❡①✐t✭✮❀

⑥ ❡❧s❡ ④

❡❝❤♦ ✧❍✐❜✁❛s ❢❡❧❤❛s③♥✁❛❧✁♦♥✁❡✈ ✈❛❣② ❥❡❧s③✁♦✳✧❀

⑥

⑥

❄❃

❁❢♦r♠ ♠❡t❤♦❞❂✧♣♦st✧ ❛❝t✐♦♥❂✧✧❃

❋❡❧❤❛s③♥✁❛❧✁♦♥✁❡✈✿ ❁✐♥♣✉t t②♣❡❂✧t❡①t✧ ♥❛♠❡❂✧✉s❡r♥❛♠❡✧ r❡q✉✐r❡❞❃

❏❡❧s③✁♦✿ ❁✐♥♣✉t t②♣❡❂✧♣❛ss✇♦r❞✧ ♥❛♠❡❂✧♣❛ss✇♦r❞✧ r❡q✉✐r❡❞❃

❁❜✉tt♦♥ t②♣❡❂✧s✉❜♠✐t✧❃❇❡❥❡❧❡♥t❦❡③✁❡s❁✴❜✉tt♦♥❃

❁✴❢♦r♠❃

❘❡❣✐s③tr✁❛❝✐✁♦ ✭register.php✮ ❊③ ❛ ❢✁❛❥❧ ❛ ❢❡❧❡❧ ❛③ ❛❞❛t♦❦ ❢❡❧❞♦❧❣♦③✁❛s✁❛✁❡rt ✁❡s ❛③ ✁✉❥ ❢❡❧✲

❤❛s③♥✁❛❧✁♦ ❛❞❛t❛✐♥❛❦ ❛ ❧❡♠❡♥t✁❡s✁❡✁❡rt ❛③ ❛❞❛t❜✁❛③✐s❜❛✳

❁❄♣❤♣

s❡ss✐♦♥❴st❛rt✭✮❀

✐♥❝❧✉❞❡ ✬❞❜❴❝♦♥♥❡❝t✐♦♥✳♣❤♣✬❀

✐❢ ✭✩❴❙❊❘❱❊❘❬✧❘❊◗❯❊❙❚❴▼❊❚❍❖❉✧❪ ❂❂ ✧P❖❙❚✧✮ ④

✩✉s❡r♥❛♠❡ ❂ ✩❴P❖❙❚❬✬✉s❡r♥❛♠❡✬❪❀

✩♣❛ss✇♦r❞ ❂ ✩❴P❖❙❚❬✬♣❛ss✇♦r❞✬❪❀

✩❤❛s❤❡❞❴♣❛ss✇♦r❞ ❂ ♣❛ss✇♦r❞❴❤❛s❤✭✩♣❛ss✇♦r❞✱ P❆❙❙❲❖❘❉❴❉❊❋❆❯▲❚✮❀

✩❝❤❡❝❦◗✉❡r② ❂ ✧❙❊▲❊❈❚ ✯ ❋❘❖▼ ✉s❡rs ❲❍❊❘❊ ✉s❡r♥❛♠❡ ❂ ✬✩✉s❡r♥❛♠❡✬✧❀

✶✽



✩❝❤❡❝❦❘❡s✉❧t ❂ ✩❝♦♥♥✲❃q✉❡r②✭✩❝❤❡❝❦◗✉❡r②✮❀

✐❢ ✭✩❝❤❡❝❦❘❡s✉❧t✲❃♥✉♠❴r♦✇s ❃ ✵✮ ④

❡❝❤♦ ✧❊③ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦♥✁❡✈ ♠✁❛r ❧✁❡t❡③✐❦✳✧❀

⑥ ❡❧s❡ ④

✩q✉❡r② ❂ ✧■◆❙❊❘❚ ■◆❚❖ ✉s❡rs ✭✉s❡r♥❛♠❡✱ ♣❛ss✇♦r❞✮ ❱❆▲❯❊❙

✭✬✩✉s❡r♥❛♠❡✬✱ ✬✩❤❛s❤❡❞❴♣❛ss✇♦r❞✬✮✧❀

✐❢ ✭✩❝♦♥♥✲❃q✉❡r②✭✩q✉❡r②✮ ❂❂❂ ❚❘❯❊✮ ④

❡❝❤♦ ✧❙✐❦❡r❡s r❡❣✐s③tr✁❛❝✐✁♦✦✧❀

❤❡❛❞❡r✭✧▲♦❝❛t✐♦♥✿ ❧♦❣✐♥✳♣❤♣✧✮❀

❡①✐t✭✮❀

⑥ ❡❧s❡ ④

❡❝❤♦ ✧❍✐❜❛✿ ✧ ✳ ✩q✉❡r② ✳ ✧❁❜r❃✧ ✳ ✩❝♦♥♥✲❃❡rr♦r❀

⑥

⑥

⑥

❄❃

❆ r❡❣✐s③tr✁❛❝✐✁♦s ❢✉♥❦❝✐✁♦ ❜❡✈❡③❡t✁❡s✁❡✈❡❧ ❧❡❤❡t✆♦✈✁❡ t❡ss③☎✉❦✱ ❤♦❣② ✁✉❥ ❢❡❧❤❛s③♥✁❛❧✁♦❦

❝s❛t❧❛❦♦③③❛♥❛❦ ❛③ ❛❧❦❛❧♠❛③✁❛s❤♦③✳ ❆ r❡❣✐s③tr✁❛❝✐✁♦ s♦r✁❛♥ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦✐ ❛❞❛t♦❦❛t ❡❧✲

❧❡♥✆♦r✐③③☎✉❦✱ ❤♦❣② ♥❡ ❧❡❣②❡♥❡❦ ❞✉♣❧✐❦✁❛❧t ❢❡❧❤❛s③♥✁❛❧✁♦♥❡✈❡❦✱ ✁❡s ❛ ❥❡❧s③❛✈❛❦❛t ❜✐③t♦♥s✁❛❣♦s❛♥

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

t♦s✁✙t✉♥❦ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ s③✁❛♠✁❛r❛ ❛ r❡❣✐s③tr✁❛❝✐✁♦❤♦③✳ ❊③❡❦ ❛③ ❡❧❡♠❡❦ ❜✐③t♦s✁✙t❥✁❛❦✱ ❤♦❣②

❛ s③✁♦t✁❛r ❜✐③t♦♥s✁❛❣♦s ✁❡s ❢❡❧❤❛s③♥✁❛❧✁♦❜❛r✁❛t ❧❡❣②❡♥✳

❆ r❡❣✐s③tr✁❛❝✐✁♦ ❡❣② ❡❣②s③❡r✆✉ ✆✉r❧❛♣♦♥ t☎♦rt✁❡♥✐❦✳ ❆③ ✆✉r❧❛♣ ❦✁❡t ♠❡③✆♦t t❛rt❛❧♠❛③✱

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

♠❡t❤♦❞❂✧♣♦st✧ ❛ttr✐❜✁✉t✉♠ ❜✐③t♦s✁✙t❥❛✱ ❤♦❣② ❛③ ❛❞❛t♦❦ ❜✐③t♦♥s✁❛❣♦s ♠✁♦❞♦♥ ❦❡r☎✉❧❥❡♥❡❦

❡❧❦☎✉❧❞✁❡sr❡ ❛ s③❡r✈❡r♥❡❦✳ ❆ ❢❡❧❤❛s③♥✁❛❧✁♦ ❛ ❘❡❣✐s③tr✁❛❝✐✁♦ ❣♦♠❜r❛ ❦❛tt✐♥t✈❛ ❦☎✉❧❞❤❡t✐

❡❧ ❛③ ❛❞❛t♦❦❛t✳ ❍❛ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦ ♠✁❛r r❡♥❞❡❧❦❡③✐❦ ✜✁♦❦❦❛❧✱ ❡❣② ❧✐♥❦ s❡❣✁✙ts✁❡❣✁❡✈❡❧

✁❛t✐r✁❛♥②✁✙t❤❛t✁♦ ❛ ❜❡❥❡❧❡♥t❦❡③✁❡s✐ ♦❧❞❛❧r❛✳
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❁♠❡t❛ ❝❤❛rs❡t❂✧❯❚❋✲✽✧❃

❁♠❡t❛ ♥❛♠❡❂✧✈✐❡✇♣♦rt✧ ❝♦♥t❡♥t❂✧✇✐❞t❤❂❞❡✈✐❝❡✲✇✐❞t❤✱ ✐♥✐t✐❛❧✲s❝❛❧❡❂✶✳✵✧❃

❁t✐t❧❡❃❘❡❣✐s③tr✁❛❝✐✁♦❁✴t✐t❧❡❃

❁✴❤❡❛❞❃

❁❜♦❞②❃

❁❤✷❃❘❡❣✐s③tr✁❛❝✐✁♦❁✴❤✷❃

❁❢♦r♠ ♠❡t❤♦❞❂✧♣♦st✧ ❛❝t✐♦♥❂✧✧❃

❋❡❧❤❛s③♥✁❛❧✁♦♥✁❡✈✿ ❁✐♥♣✉t t②♣❡❂✧t❡①t✧ ♥❛♠❡❂✧✉s❡r♥❛♠❡✧ r❡q✉✐r❡❞❃

❏❡❧s③✁♦✿ ❁✐♥♣✉t t②♣❡❂✧♣❛ss✇♦r❞✧ ♥❛♠❡❂✧♣❛ss✇♦r❞✧ r❡q✉✐r❡❞❃

❁❜✉tt♦♥ t②♣❡❂✧s✉❜♠✐t✧❃❘❡❣✐s③tr✁❛❝✐✁♦❁✴❜✉tt♦♥❃

❁✴❢♦r♠❃

✶✾



❁♣❃❁❛ ❤r❡❢❂✧❧♦❣✐♥✳♣❤♣✧❃▼✁❛r ✈❛♥ ❢✐✁♦❦❥❛❄ ❏❡❧❡♥t❦❡③③❡♥ ❜❡✦❁✴❛❃❁✴♣❃

❁✴❜♦❞②❃

❁✴❤t♠❧❃
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✸✳✸✳ ❙③✁♦t✁❛r❦❡③❡❧✁❡s

▼✐✉t✁❛♥ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦ s✐❦❡r❡s❡♥ ❜❡❥❡❧❡♥t❦❡③❡tt✱ ❛ ✭dictionary.php✮ ❢✁❛❥❧ ❦✐✲

❧✐st✁❛③③❛ ❛ s③✁♦t✁❛rt✳ ❆③ ❛❧❦❛❧♠❛③✁❛s❜❛♥ ❦✁❡t ❢✆♦ s③❡r❡♣❦☎♦r ✈❛♥✿ ❢❡❧❤❛s③♥✁❛❧✁♦❦ ✁❡s ❛❞♠✐✲

♥✐s③tr✁❛t♦r♦❦✳ ❆ ❢❡❧❤❛s③♥✁❛❧✁♦❦ ❢✆♦❦✁❡♥t ❜☎♦♥❣✁❡s③❤❡t✐❦ ❛ s③✁♦t✁❛r❛t✱ ♠❡❣t❡❦✐♥t❤❡t✐❦ ❛ s③❛✈❛❦

❞❡✜♥✁✙❝✐✁♦✐t ✁❡s r✁❡s③❧❡t❡✐t✳ ❆③ ❛❞♠✐♥✐s③tr✁❛t♦r♦❦ s③✁❡❧❡s❡❜❜ ❥♦❣♦s✉❧ts✁❛❣♦❦❦❛❧ r❡♥❞❡❧❦❡③✲

♥❡❦✳ ✆❖❦ ❦✁❡♣❡s❡❦ ✁✉❥ s③❛✈❛❦ ❤♦③③✁❛❛❞✁❛s✁❛r❛ ❛ s③✁♦t✁❛r❤♦③✱ ♠❡❣❧✁❡✈✆♦ s③❛✈❛❦ s③❡r❦❡s③t✁❡s✁❡r❡

✈❛❣② t☎♦r❧✁❡s✁❡r❡✳

❁❄♣❤♣

s❡ss✐♦♥❴st❛rt✭✮❀

✐♥❝❧✉❞❡ ✬❞❜❴❝♦♥♥❡❝t✐♦♥✳♣❤♣✬❀

✐❢ ✭✦✐ss❡t✭✩❴❙❊❙❙■❖◆❬✬✉s❡r❴✐❞✬❪✮✮ ④

❤❡❛❞❡r✭✧▲♦❝❛t✐♦♥✿ ❧♦❣✐♥✳♣❤♣✧✮❀

❡①✐t✭✮❀

⑥

✩✐s❆❞♠✐♥ ❂ ✐ss❡t✭✩❴❙❊❙❙■❖◆❬✬s③❡r❡♣✬❪✮ ✫✫ ✩❴❙❊❙❙■❖◆❬✬s③❡r❡♣✬❪ ❂❂ ✬❛❞♠✐♥✬❀

✐❢ ✭✩✐s❆❞♠✐♥ ✫✫ ✐ss❡t✭✩❴●❊❚❬✬❞❡❧❡t❡❴✐❞✬❪✮✮ ④

✩❞❡❧❡t❡❴✐❞ ❂ ✩❴●❊❚❬✬❞❡❧❡t❡❴✐❞✬❪❀

✩❞❡❧❡t❡◗✉❡r② ❂ ✧❉❊▲❊❚❊ ❋❘❖▼ s③♦t❛r ❲❍❊❘❊ s③♦❴✐❞ ❂ ✩❞❡❧❡t❡❴✐❞✧❀

✩❝♦♥♥✲❃q✉❡r②✭✩❞❡❧❡t❡◗✉❡r②✮❀

❤❡❛❞❡r✭✧▲♦❝❛t✐♦♥✿ ❞✐❝t✐♦♥❛r②✳♣❤♣✧✮❀

❡①✐t✭✮❀

⑥

✩s③❛✈❛❦P❡rP❛❣❡ ❂ ✷✵❀

✩❝✉rr❡♥t❴♣❛❣❡ ❂ ✐ss❡t✭✩❴●❊❚❬✬♣❛❣❡✬❪✮ ❄ ✩❴●❊❚❬✬♣❛❣❡✬❪ ✿ ✶❀

✩♦❢❢s❡t ❂ ✭✩❝✉rr❡♥t❴♣❛❣❡ ✲ ✶✮ ✯ ✩s③❛✈❛❦P❡rP❛❣❡❀

✩q✉❡r② ❂ ✧❙❊▲❊❈❚ ✯ ❋❘❖▼ s③♦t❛r ▲■▼■❚ ✩♦❢❢s❡t✱ ✩s③❛✈❛❦P❡rP❛❣❡✧❀

✩r❡s✉❧t ❂ ✩❝♦♥♥✲❃q✉❡r②✭✩q✉❡r②✮❀

✐❢ ✭✦✩r❡s✉❧t✮ ④

❞✐❡✭✧❍✐❜❛ ❛ ❧❡❦✁❡r❞❡③✁❡s❜❡♥✿ ✧ ✳ ✩❝♦♥♥✲❃❡rr♦r✮❀

⑥

✩t♦t❛❧❲♦r❞s◗✉❡r② ❂ ✧❙❊▲❊❈❚ ❈❖❯◆❚✭✯✮ ❛s t♦t❛❧ ❋❘❖▼ s③♦t❛r✧❀

✩t♦t❛❧❘❡s✉❧t ❂ ✩❝♦♥♥✲❃q✉❡r②✭✩t♦t❛❧❲♦r❞s◗✉❡r②✮❀

✩t♦t❛❧❲♦r❞s ❂ ✩t♦t❛❧❘❡s✉❧t✲❃❢❡t❝❤❴❛ss♦❝✭✮❬✬t♦t❛❧✬❪❀

✩t♦t❛❧P❛❣❡s ❂ ❝❡✐❧✭✩t♦t❛❧❲♦r❞s ✴ ✩s③❛✈❛❦P❡rP❛❣❡✮❀

❄❃

❁❤✶❃❙③✁♦t✁❛r❁✴❤✶❃

❁❄♣❤♣ ✐❢ ✭✩✐s❆❞♠✐♥✮ ④ ❄❃

❁♣❃❁❛ ❤r❡❢❂✬❛❞❞❴✇♦r❞✳♣❤♣✬❃❙③✁♦ ❤♦③③✁❛❛❞✁❛s❛❁✴❛❃❁✴♣❃

❁❄♣❤♣ ⑥ ❄❃

❁t❛❜❧❡❃

❁tr❃❁t❤❃❙③✁♦❁✴t❤❃❁t❤❃❏❡❧❡♥t✁❡s❁✴t❤❃❁t❤❃❏❡❧❡♥t✁❡s ✷❁✴t❤❃

❁❄♣❤♣ ✐❢ ✭✩✐s❆❞♠✐♥✮ ④ ❄❃

❁t❤❃▼✆✉✈❡❧❡t❡❦❁✴t❤❃

❁❄♣❤♣ ⑥ ❄❃

❁✴tr❃

❁❄♣❤♣ ✇❤✐❧❡ ✭✩r♦✇ ❂ ✩r❡s✉❧t✲❃❢❡t❝❤❴❛ss♦❝✭✮✮ ④ ❄❃
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❁✴❞✐✈❃
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✈❛❦ ♠❡❣❥❡❧❡♥✁✙t✁❡s✁❡r❡ t☎♦❜❜ ♦❧❞❛❧♦♥ ❦❡r❡s③t☎✉❧✳ ❊③t ♦❧❞❛❧❛❦r❛ ❜♦♥t♦tt ❧✐st✁❛③✁❛s♥❛❦ ❤✁✙✈❥✉❦✳

❙③❛✈❛❦ ❤♦③③✁❛❛❞✁❛s✁❛❤♦③ ❛❞♠✐♥✐s③tr✁❛t♦r✐ ❥♦❣♦s✉❧ts✁❛❣ s③☎✉❦s✁❡❣❡s✳ ▲✁❡tr❡❤♦③t❛♠ ❡❣② ✧addword.php✧

❢✁❛❥❧t✱ ❛❤♦❧ ❦☎✉❧☎♦♥ ♦❧❞❛❧t ❧❡❤❡t s③❡r❦❡s③t❡♥✐ ❛ s③✁♦t✁❛r❜❛♥ ❧✁❡✈✆♦ s③❛✈❛❦❛t✳

❁❄♣❤♣

s❡ss✐♦♥❴st❛rt✭✮❀

✐♥❝❧✉❞❡ ✬❞❜❴❝♦♥♥❡❝t✐♦♥✳♣❤♣✬❀

✐❢ ✭✦✐ss❡t✭✩❴❙❊❙❙■❖◆❬✬✉s❡r❴✐❞✬❪✮ ⑤⑤ ✩❴❙❊❙❙■❖◆❬✬s③❡r❡♣✬❪ ✦❂ ✬❛❞♠✐♥✬✮ ④

❤❡❛❞❡r✭✧▲♦❝❛t✐♦♥✿ ❧♦❣✐♥✳♣❤♣✧✮❀

❡①✐t✭✮❀

⑥

✐❢ ✭✩❴❙❊❘❱❊❘❬✧❘❊◗❯❊❙❚❴▼❊❚❍❖❉✧❪ ❂❂ ✧P❖❙❚✧✮ ④

✩s③♦ ❂ ✩❴P❖❙❚❬✬s③♦✬❪❀

✩❥❡❧❡♥t❡s ❂ ✩❴P❖❙❚❬✬❥❡❧❡♥t❡s✬❪❀

✩❥❡❧❡♥t❡s✷ ❂ ✩❴P❖❙❚❬✬❥❡❧❡♥t❡s✷✬❪❀

✩q✉❡r② ❂ ✧■◆❙❊❘❚ ■◆❚❖ s③♦t❛r ✭s③♦✱ ❥❡❧❡♥t❡s✱ ❥❡❧❡♥t❡s✷✮ ❱❆▲❯❊❙

✭✬✩s③♦✬✱ ✬✩❥❡❧❡♥t❡s✬✱ ✬✩❥❡❧❡♥t❡s✷✬✮✧❀

✐❢ ✭✩❝♦♥♥✲❃q✉❡r②✭✩q✉❡r②✮ ❂❂❂ ❚❘❯❊✮ ④

❤❡❛❞❡r✭✧▲♦❝❛t✐♦♥✿ ❞✐❝t✐♦♥❛r②✳♣❤♣✧✮❀

❡①✐t✭✮❀

✷✷



⑥ ❡❧s❡ ④

❡❝❤♦ ✧❍✐❜❛✿ ✧ ✳ ✩q✉❡r② ✳ ✧❁❜r❃✧ ✳ ✩❝♦♥♥✲❃❡rr♦r❀

⑥

⑥

❄❃

❁❢♦r♠ ♠❡t❤♦❞❂✧♣♦st✧ ❛❝t✐♦♥❂✧✧❃

❙③✁♦✿ ❁✐♥♣✉t t②♣❡❂✧t❡①t✧ ♥❛♠❡❂✧s③♦✧ r❡q✉✐r❡❞❃

❏❡❧❡♥t✁❡s✿ ❁t❡①t❛r❡❛ ♥❛♠❡❂✧❥❡❧❡♥t❡s✧ r❡q✉✐r❡❞❃❁✴t❡①t❛r❡❛❃

❏❡❧❡♥t✁❡s ✷✿ ❁t❡①t❛r❡❛ ♥❛♠❡❂✧❥❡❧❡♥t❡s✷✧ r❡q✉✐r❡❞❃❁✴t❡①t❛r❡❛❃

❁❜✉tt♦♥ t②♣❡❂✧s✉❜♠✐t✧❃❍♦③③✁❛❛❞✁❛s❁✴❜✉tt♦♥❃

❁✴❢♦r♠❃

❁♣❃❁❛ ❤r❡❢❂✧❞✐❝t✐♦♥❛r②✳♣❤♣✧❃❱✐ss③❛ ❛ s③✁♦t✁❛r❤♦③❁✴❛❃❁✴♣❃

❆ s③✁♦t✁❛r❜❛♥ ♠✁❡❣ ❧❡❤❡t✆♦✈✁❡ t❡tt❡♠ ❛ ❦✁❡♣❡❦ ❤♦③③✁❛❛❞✁❛s✁❛t✳ ❊❧✆♦s③☎♦r ✐s✱ ❛③ ❛❞❛t❜✁❛③✐st

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

s③✁♦t✁❛r s③❡r❦❡s③t✁❡s✁❡♥✁❡❧ ❧✁❡tr❡❤♦③t❛♠ ❡❣② ♠❡③✆♦t ❛ ❢✁❛❥❧ ❢❡❧t☎♦❧t✁❡s✁❡❤❡③

✸✳✶✳ ✁❛❜r❛ ❆ s③✁♦t✁❛r ❢✁❛❥❧❛✐♥❛❦ str✉❦t✁✉r✁❛❥❛

✐♥❞❡①✳♣❤♣

❆③ ❛❧❦❛❧♠❛③✁❛s ❢✆♦♦❧❞❛❧❛✱ ❛❤♦❧ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ s③✁❛♠✁❛r❛ ❡❧✁❡r❤❡t✆♦❦ ❛ s③✁♦t✁❛r ❦☎✉❧☎♦♥❜☎♦③✆♦

❢✉♥❦❝✐✁♦✐✱ ♣❧✿ ❜❡❥❡❧❡♥t❦❡③✁❡s✱ r❡❣✐s③tr✁❛❝✐✁♦✱ s③✁♦t✁❛r ♦❧❞❛❧❛✳

❛❞❞✇♦r❞✳♣❤♣

✷✸



❊③❡♥ ❛③ ♦❧❞❛❧t ❧❡❤❡t ❤♦③③✁❛❛❞♥✐ s③❛✈❛❦❛t s③✁♦t✁❛r❤♦③✳

❡❞✐t❴✇♦r❞✳♣❤♣

■tt ❧❡❤❡t ❛ ♠❡❣❧✁❡✈✆♦ s③❛✈❛❦❛t s③❡r❦❡s③t❡♥✐✳

❞✐❝t✐♦♥❛r②✳♣❤♣

■tt ✈❛♥ ❛③ ☎♦ss③❡s s③✁♦✱ ✐tt ♠✆✉❦☎♦❞✐❦ ❛ ❦❡r❡s✁❡s✐ ❢✉♥❦❝✐✁♦✳

❧♦❣✐♥✳♣❤♣

❊③ ❛③ ♦❧❞❛❧ t❡s③✐ ❧❡❤❡t✆♦✈✁❡ ❛ ❜❡❥❡❧❡♥t❦❡③✁❡st ❛ s③✁♦t✁❛r❜❛✳ ❆ ❜❡❥❡❧❡♥t❦❡③❡tt ❢❡❧❤❛s③♥✁❛❧✁♦

t☎♦❜❜ ❢✉♥❦❝✐✁♦t ✁❡r ❡❧✿ ✁✉❥ s③❛✈❛❦ ❤♦③③✁❛❛❞✁❛s❛ ✈❛❣② ♠✁♦❞♦s✁✙t✁❛s❛✳

r❡❣✐st❡r✳♣❤♣

❘❡❣✐s③tr✁❛❝✐✁♦s ♦❧❞❛❧ ✐tt ❧❡❤❡ts✁❡❣❡s ❛ r❡❣✐s③tr✁❛❝✐✁♦✳

❞❜❴❝♦♥♥❡❝t✐♦♥✳♣❤♣

❊③ ❛ ❢✁❛❥❧ ❢❡❧❡❧✆♦s ❛③ ❛❞❛t❜✁❛③✐s ❦❛♣❝s♦❧✁♦❞✁❛s✁❛✁❡rt✳ ❊③ t❛rt❛❧♠❛③③❛ ❛ ❜❡✁❛❧❧✁✙t✁❛s♦❦❛t ✁❡s ❛

❦❛♣❝s♦❧✁♦❞✁❛s✐ ✐♥❢♦r♠✁❛❝✐✁♦❦❛t ❛③ ❛❞❛t❜✁❛③✐s❤♦③✳

✷✹



☎❖ss③❡❣③✁❡s

❯❦r✁❛♥✲♠❛❣②❛r ✭♠❛❣②❛r✲✉❦r✁❛♥✮ ♠❛t❡♠❛t✐❦❛✐ ✁❡s ✐♥❢♦r♠❛t✐❦❛✐ ♦♥❧✐♥❡✲s③✁♦t✁❛r

❢❡❥❧❡s③t✁❡s❡ s♦r✁❛♥ s③✁❛♠♦s ❢✉♥❦❝✐✁♦t s✐❦❡r☎✉❧t ♠❡❣✈❛❧✁♦s✁✙t❛♥✐✳ ❆③ ❛❧❦❛❧♠❛③✁❛s ❢✆♦ ❝✁❡❧❥❛✱

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

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

❦☎♦t☎✉♥❦ ❤♦③③✁❛❥✉❦✳ ❆ s③✁♦t✁❛r ❢✉♥❦❝✐✁♦✐ ❦☎♦③✁❡ ♥❡♠ t❛rt♦③✐❦ ❛✉t♦♠❛t✐❦✉s ❢♦r❞✁✙t✁❛s✱ ❡③ ♥❡♠

❡❣② ❢♦r❞✁✙t✁♦ ♣r♦❣r❛♠✳ ❆③ ♦♥❧✐♥❡ s③✁♦t✁❛r ❧❡❤❡t✆♦✈✁❡ t❡s③✐ ❛ ❢❡❧❤❛s③♥✁❛❧✁♦❦ s③✁❛♠✁❛r❛ ❛ r❡✲

❣✐s③tr✁❛❝✐✁♦t ✁❡s ❛ ❜❡❥❡❧❡♥t❦❡③✁❡st✱ ❡③③❡❧ ❡❣②☎✉tt t☎♦❜❜ ❢✉♥❦❝✐✁♦❤♦③ ❥✉t❤❛t♥❛❦ ❤♦③③✁❛✱ ♠✐✈❡❧

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

❆ s③✁♦t✁❛r❤♦③ ❧❡❤❡t ❤♦③③✁❛❛❞♥✐ s③❛✈❛❦❛t✱ ❢❡❧t☎♦❧t❤❡t♥❡❦ ❞❡✜♥✐❝✐✁♦❦❛t✱ ♣✁❡❧❞✁❛❦❛t ✁❡s

❦✁❡♣❡❦❡t ✐s✱ ❡③③❡❧ s③❡♠❧✁❡❧❡t❡s❡❜❜✁❡ t✁❡✈❡ ❛ ♠❛❣②❛r✁❛③❛t♦❦❛t✳ ❆ s③❛✈❛❦ ❦❡r❡s✁❡s❡ ✁❡s ♠❡❣❥❡✲

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

❛❤♦❧ r✁❡s③❧❡t❡s❡❜❜❡♥ ♠❡❣t❡❦✐♥t❤❡t✆♦✳ ❆③ ❛❞♠✐♥✐s③tr✁❛t♦r✐ ❢❡❧☎✉❧❡t ❧❡❤❡t✆♦s✁❡❣❡t ❜✐③t♦s✁✙t ❛

s③✁♦t✁❛r❜❛♥ ❧✁❡✈✆♦ t❛rt❛❧♦♠ ❡❧❧❡♥✆♦r③✁❡s✁❡r❡ ✁❡s ♠♦❞❡r✁❛❧✁❛s✁❛r❛✳

✷✺



■r♦❞❛❧♦♠❥❡❣②③✁❡❦

❬✶❪ ❤tt♣s✿✴✴❣②✐r❡s✳✐♥❢✳✉♥✐❞❡❜✳❤✉✴●②❇■❚❚✴✷✹✴❝❤✵✺s✵✸✳❤t♠❧

❬✷❪ ❤tt♣s✿✴✴✇✇✇✳❛♣❛❝❤❡❢r✐❡♥❞s✳♦r❣✴❤✉✴✐♥❞❡①✳❤t♠❧

❬✸❪ ❤tt♣s✿✴✴✇✇✇✳❤♦st✐♥❣❡r✳❝♦♠✴t✉t♦r✐❛❧s✴✇❤❛t✲✐s✲❛♣❛❝❤❡
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Ðåçþìå

Ï✐ä ÷àñ ðîçðîáêè óêðà➝íñüêî✲óãîðñüêîãî ✭óãîðñüêî✲óêðà➝íñüêîãî✮ ìàòåìàòè÷íîãî

òà ✐íôîðìàòè÷íîãî îíëàéí✲ñëîâíèêà âäàëîñÿ ðåàë✐çóâàòè áàãàòî ôóíêö✐é✳ ❰ñíîâíà

ìåòà çàñòîñóíêó ✕ çáåð✐ãàòè ìàòåìàòè÷í✐ âèðàçè òà íàäàâàòè íå ëèøå ïåðåêëàä✱

à é îïèñ✱ à òàêîæ ïîâ✬ÿçóâàòè ➝õ ç ð✐çíèìè ✐íòåðíåò✲ðåñóðñàìè✳ Ôóíêö✐➝ ñëîâíèêà

íå âêëþ÷àþòü àâòîìàòè÷íèé ïåðåêëàä✱ îñê✐ëüêè öå íå ïåðåêëàäàöüêà ïðîãðàìà✳

❰íëàéí✲ñëîâíèê äîçâîëÿ➵ êîðèñòóâà÷àì ðå➵ñòðóâàòèñÿ òà âõîäèòè â ñèñòåìó✱ ùî

íàäà➵ ➝ì äîñòóï äî äîäàòêîâèõ ôóíêö✐é✱ îñê✐ëüêè ó ñëîâíèêó ➵ ð✐âí✐ äîñòóïó✿

êîðèñòóâà÷ ✐ àäì✐í✐ñòðàòîð✳

➘î ñëîâíèêà ìîæíà äîäàâàòè ñëîâà✱ çàâàíòàæóâàòè âèçíà÷åííÿ✱ ïðèêëàäè

òà çîáðàæåííÿ✱ ùî ðîáèòü ïîÿñíåííÿ á✐ëüø íàî÷íèìè✳ Ïîøóê ✐ â✐äîáðàæåííÿ

ñë✐â ➵ çðîçóì✐ëèì ✐ ïðîñòèì ó âèêîðèñòàíí✐✱ îñê✐ëüêè êîæíå ñëîâî ìà➵ îêðåìó

ñòîð✐íêó äëÿ á✐ëüø äåòàëüíîãî ïåðåãëÿäó✳ ➚äì✐í✐ñòðàòèâíèé ✐íòåðôåéñ çàáåçïå÷ó➵

ìîæëèâ✐ñòü ïåðåâ✐ðêè òà ìîäåðàö✐➝ êîíòåíòó ó ñëîâíèêó✳
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Nyilatkozat 

 

Alulírott, Kovács István, 014. Középiskolai oktatás (Matematika) képzési program 

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

Főiskolán, a Matematika és Informatika Tanszéken készítettem, 014. Középiskolai 

oktatás (Matematika) MSc 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. 
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