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Abstract
;bf(�Nh�lmn]r�ma^�lmZm^�h_�hkZe�fn\hlZ�Zg]�kZmbhgZe^�h_�bml�\aZg`^l�bg�iZmb^gml�pbma�Z�eZ[hkZmhkr'\hgɔkf^]�]bZ`ghlbl�

h_�M;LM'=hP',&�fh]^kZm^�l^o^kbmr(
GZm^kbZel�Zg]�f^mah]l(�;�k^mkhli^\mbo^�lbg`e^'\^gm^k�lmn]r�pZl�\hg]n\m^]�hg�iZmb^gml�pah�p^k^�bg�ma^�bg_^\mbhnl�

]bl^Zl^l�]^iZkmf^gm�_khf�GZr�mh�Dng^�,*,*�pbma�Zg�bgbmbZe�]bZ`ghlbl�h_�C=>'R4�D+2(34�\hkhgZobknl�bg_^\mbhg(�Nabl�lmn]r�
bg\en]^]�3*�iZmb^gml�Z`^]�,.�mh�2-�r^Zkl�"/,�fZe^�Zg]�-2�_^fZe^&�Zo^kZ`^�Z`^�/-(0���3(1�r^Zkl#(
L^lneml(�='k^Z\mbo^�ikhm^bg�pZl�bg\k^Zl^]�bg�2+�bg]bob]nZel�nihg�Z]fbllbhg�"..(+/���-+(2�f`�)�]e#(�Np^gmr�iZmb^gml�

aZ]�bg\k^Zl^]�ɔ[kbgh`^g�oZen^l�"Zo^kZ`^�bg\k^Zl^]�ɔ[kbgh`^g�oZen^l�p^k^�/(30���+(0�`�)�e#(�Na^�ZgZerlbl�_hk�>']bf^k�
pZl�a^e]�bg�+/�iZmb^gml�"Zo^kZ`^�oZen^�-.2(0���+*-(02�g`�)�fe#&�+*�i^hie^�_khf�maZm�pbma�ma^�bg\k^Zl^]�bg]b\Zmhkl�".-/���
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,.�g`�)�fe#(�B^fhkkaZ`b\�fZgb_^lmZmbhgl�h\\nkk^]�bg�+,�"+-(-�#�iZmb^gml&�pahl^�ablmhkr�pZl�ghm�[nk]^g^](�Jkhghng\^]�
q^kh]^kfZ�h_� ma^� _Z\bZe� k^`bhg�Zg]�Zg`neZk�\a^bebmbl�p^k^�]^m^\m^]� bg�,+�",-(-�#�iZmb^gml(� Cg�2*�iZmb^gml�"22(2�#&�Zg�
^qZfbgZmbhg�h_�ma^�fn\hnl�f^f[kZg^�h_�ma^�mhg`n^�pZl�h[l^ko^]�ieZjn^�_khf�pabm^&�eb`am�r^eehp�mh�[khpg(�Cg�-0�".*�#�
iZmb^gml&�ib`f^gmZmbhg�pZl�]^m^\m^]�bg�ma^�Zk^Z�h_�ma^�ZmmZ\a^]�`bg`boZ�hg�ma^�nii^k�Zg]�ehp^k�cZpl(
=hg\enlbhgl(�Qbma�=IPC>�+3� "M;LM'=hP',#&�\aZg`^l� bg�hkZe�fn\hlZ�Zk^�ghm� ma^�ikbfZkr�\Znl^&�[nm�Zii^Zk�Zl�Z�

k^lnem�h_�]kn`�mk^Zmf^gm�Zg]�]bl^Zl^�ikh`k^llbhg&�]^libm^�ma^�_Z\m�maZm�ma^�hkZe�\Zobmr�bl�hg^�h_�ma^�lhnk\^l�h_�^gmkr�`Zm^l�
_hk�bg_^\mbhg(

E^rphk]l4�=IPC>�+3&�M;LM'=hP',&�hkZe�fn\hlZ&�ar]khqr\aehkhjnbg^&�]bk^\m�Zgmb\hZ`neZgml(

L^\^bo^]4�,*(*0(,*,*5�k^obl^]4�+*(*1(,*,*5�Z\\^im^]4�++(*1(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�T(M(�EaZ[Z]s^&�E(?(�Mh[he^o&� C(G(�Nh]nZ&�I(M(�Ghk]Zgho(�=aZg`^l� bg� ma^�hkZe�fn\hlZ�Zg]�`^g^kZe�
bg]b\Zmhkl�pbma�=IPC>�+3�"M;LM'=hP',#4�Z�lbg`e^'\^gm^k�]^l\kbimbo^�lmn]r(�?g]h]hgmb\l� mh]Zr(�,*,*5�+2",#4*'*(�>IC4�
+*(-0-11)+02-',32+',*,*'+2','*'*(

ƒƒƔƓƔƛƗƔ
ƑƽƻǇǄƶƬ�ƶƺƼƺƹƬƮƴƼƿƽƹƺƵ�ƴƹǀƱƶǂƴƴ�=IPC>'+3�Ʈ�ƶƴ'

ƾƬƵƽƶƺƸ�ƯƺƼƺưƱ�ƀǁƬƹǈ�"ƻƼƺƮƴƹǂƴǋ�ơƿƭǉƵ#�U+W�ƴ�ƱƱ�ƾƼƱ'
ƮƺƲƹƺ�ƭǇƽƾƼƬǋ�ƻƱƼƱưƬǃƬ�U,W�ƻƼƴƮƱƷƴ�ƶ�ƾƺƸƿ&�ǃƾƺ�ƑƽƱ'
ƸƴƼƹƬǋ�ƺƼƯƬƹƴƳƬǂƴǋ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�"Ƒƛƕ#�ƺƭǆǋƮƴƷƬ�
ƺ�ǃƼƱƳƮǇǃƬƵƹƺƵ�ƽƴƾƿƬǂƴƴ�Ʈ�ƺƭƷƬƽƾƴ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�
Ʈƺ� ƮƽƱƸ�ƸƴƼƱ(� -*� ǋƹƮƬƼǋ� ,*,*� Ư� U-W(�ƙƱƲưƿƹƬƼƺưƹǇƵ�
ƶƺƸƴƾƱƾ� ƻƺ� ƾƬƶƽƺƹƺƸƴƴ� ƮƴƼƿƽƺƮ� ƹƬƳƮƬƷ� ƮƴƼƿƽ� M;LM'
=hP',� "�l^o^k^� Z\nm^� k^libkZmhkr� lrg]khf^� \hkhgZobknl�
,�� ǜ� ƶƺƼƺƹƬƮƴƼƿƽ� ƾǋƲǌƷƺƯƺ� ƺƽƾƼƺƯƺ� ƼƱƽƻƴƼƬƾƺƼƹƺƯƺ�
ƽƴƹưƼƺƸƬ',#(
ſƺƼƺƹƬƮƴƼƿƽǇ� ǜ� ǉƾƺ� ƺưƹƺǂƱƻƺǃƱǃƹǇƱ� Ɲƚſ'ƮƴƼƿƽǇ�

ưƴƬƸƱƾƼƺƸ� 2*ǜ+,*� ƹƸ(� ƞƿǅƱƽƾƮƿƱƾ� ǃƱƾǇƼƱ� ƾƴƻƬ4�
ĵ'ƶƺƼƺƹƬƮƴƼƿƽ&� ť'ƶƺƼƺƹƬƮƴƼƿƽ&� ŧ'ƶƺƼƺƹƬƮƴƼƿƽ� ƴ�
Ŧ'ƶƺƼƺƹƬƮƴƼƿƽ�U.W(�M;LM'=hP',&�ƶƬƶ�ƴ�M;LM'=hP�ƴ�G?LM'
=hP&�ǋƮƷǋƱƾƽǋ�ť'ƶƺƼƺƹƬƮƴƼƿƽƺƸ(�žƺƸƺƷƺƯƴǋ�ƻƺƽƷƱưƺƮƬ'
ƾƱƷǈƹƺƽƾƴ�ƯƱƹƺƸƬ�M;LM'=hP',�ƴ�M;LM�ƽƺƽƾƬƮƷǋƱƾ�ƻƼƴ'
ƭƷƴƳƴƾƱƷǈƹƺ�13�5�M;LM'=hP',�ƭƷƴƲƱ�ƶ�ƶƺƼƺƹƬƮƴƼƿƽƬƸ�
M;LM'ƻƺưƺƭƹǇǁ�ƷƱƾƿǃƴǁ�ƸǇǄƱƵ�"GA11,3--#&�ǃƱƸ�M;LM'
=hP�U/W(�ƩƻƴưƱƸƴƺƷƺƯƴǃƱƽƶƴƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƻƺƶƬƳƬƷƴ&�
ǃƾƺ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƴƱ� ƮƴƼƿƽƬ� ƽƮǋƳƬƹƺ� ƽ� ƾƼƱƸǋ� ǀƬƶƾƺ'
ƼƬƸƴ4� ƴƽƾƺǃƹƴƶƺƸ� ƴƹǀƱƶǂƴƴ&� ƻƿƾǌƸ� ƻƱƼƱưƬǃƴ� ƴ� Ʈƺƽ'
ƻƼƴƴƸǃƴƮƺƽƾǈǊ�U0W(�Ƒ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�ƽǃƴƾƬƱƾƽǋ&�ǃƾƺ�
ƺƽƹƺƮƹǇƸ�ƴƽƾƺǃƹƴƶƺƸ�ƴƹǀƱƶǂƴƴ�M;LM'=hP',�ǋƮƷǋǊƾƽǋ�
ƻƬǂƴƱƹƾǇ�ƽ�=IPC>'+3(�ƟƱƸ�ƹƱ�ƸƱƹƱƱ&�ƺƽƾƬǊƾƽǋ�ƽƻƺƼǇ�ƺƾ'
ƹƺƽƴƾƱƷǈƹƺ�ƾƺƯƺ&�ǋƮƷǋǊƾƽǋ�Ʒƴ�ǉƾƴ�ƻƬǂƴƱƹƾǇ�ƳƬƼƬƳƹǇƸƴ�
Ʈ�ƾƱǃƱƹƴƱ�ƴƹƶƿƭƬǂƴƺƹƹƺƯƺ�ƻƱƼƴƺưƬ�U1W(
M;LM'=hP',� ƮǇƳǇƮƬƱƾ� ƺƽƾƼƿǊ� ƮƴƼƿƽƹƿǊ� ƴƹǀƱƶ'

ǂƴǊ�ƿ�ƷǊưƱƵ�ƽƺ�ƽƼƱưƹƴƸ�ƴƹƶƿƭƬǂƴƺƹƹǇƸ�ƻƱƼƴƺưƺƸ�-�
ưƹǋ� U2W(� ƚƬƴƭƺƷƱƱ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹǇƸƴ� ƽƴƸƻƾƺƸƬƸƴ�
=IPC>'+3�ǋƮƷǋǊƾƽǋ�ƷƴǁƺƼƬưƶƬ�"21&3�#&�ƶƬǄƱƷǈ�"01&1�#�
ƴ� ƿƽƾƬƷƺƽƾǈ� "-2&+�#� U3&+*W(� ƚƬƴƭƺƷƱƱ� ƼƬƽƻƼƺƽƾƼƬƹƱƹ'
ƹǇƱ�ƺƾƶƷƺƹƱƹƴǋ� Ʈ� ƷƬƭƺƼƬƾƺƼƹǇǁ� ƼƱƳƿƷǈƾƬƾƬǁ� ƮƶƷǊǃƬ'
Ǌƾ�ƽƹƴƲƱƹƴƱ�ƷƴƸǀƺǂƴƾƺƮ�U++W�ƴ�ƻƺƮǇǄƱƹƴƱ�ƏƘƟ�ƴ�ƏƞƟ�
U+,&+-W&� ƿƮƱƷƴǃƱƹƴƱ� ƻƼƺƮƺƽƻƬƷƴƾƱƷǈƹǇƱ� ǂƴƾƺƶƴƹƺƮ&�
ƾƬƶƴƱ� ƶƬƶ� CF'+ť&� CF'0� ƴ� ƿƮƱƷƴǃƱƹƴƱ� NH@'ĵ&� >'ưƴƸƱƼƬ&�
='ƼƱƬƶƾƴƮƹƺƯƺ� ƭƱƷƶƬ� U+.W(� ƟƬƶƲƱ� ƿƼƺƮƹƴ� ƻƼƺưƿƶƾƺƮ�
ƼƬƽƻƬưƬ�ǀƴƭƼƴƹƬ�ƴ�ưƷƴƾƱƷǈƹƺƱ�ƻƼƺƾƼƺƸƭƴƹƺƮƺƱ�ƮƼƱ'
Ƹǋ�ƭǇƷƴ�ƽƮǋƳƬƹǇ�ƽ�ƻƷƺǁƴƸ�ƻƼƺƯƹƺƳƺƸ�ƿ�ƻƬǂƴƱƹƾƺƮ&�ƻƺ'
ƼƬƲƱƹƹǇǁ�M;LM'=hP',�U+/W(
=ƿǅƱƽƾƮƿǊƾ� ǃƱƾǇƼƱ� ƮƺƳƸƺƲƹǇǁ� ƸƱưƴƶƬƸƱƹƾƺƳƹǇǁ�

ƷƱǃƱƹƴǋ� =IPC>'+34� ƳƬƻƬưƹƬǋ� ƻƼƺƾƴƮƺƮƴƼƿƽƹƬǋ� ƸƱưƴ'
ǂƴƹƬ&�ƶƴƾƬƵƽƶƬǋ�ƸƱưƴǂƴƹƬ&�ƴƸƸƿƹƺǀƱƼƸƱƹƾƹƬǋ�ƾƱƼƬ'
ƻƴǋ�ƴ�ƻƼƴƸƱƹƱƹƴƱ�ƮƴƼƿƽ'ƽƻƱǂƴǀƴǃƱƽƶƺƯƺ�ƻƷƬƳƸƱƹƹƺ'
Ưƺ�ƯƷƺƭƿƷƴƹƬ�U+0W(�ƚƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ�ƴƸƱƱƾƽǋ�ƸƬƷƺƱ�
ƶƺƷƴǃƱƽƾƮƺ�ƼƬƹưƺƸƴƳƴƼƺƮƬƹƹǇǁ�ưƮƺƵƹǇǁ�ƽƷƱƻǇǁ�ƶƷƴ'
ƹƴǃƱƽƶƴǁ�ƴƽƻǇƾƬƹƴƵ�ƽ�ƭƺƷǈǄƴƸƴ�ƼƬƳƸƱƼƬƸƴ�ƮǇƭƺƼƶƴ&�

ǃƾƺƭǇ�ƺƻƼƱưƱƷƴƾǈ&�ƶƬƶƴƱ�ƬƹƾƴƮƴƼƿƽƹǇƱ�ƻƼƱƻƬƼƬƾǇ�ƴƽ'
ƻƺƷǈƳƺƮƬƾǈƽǋ�Ʈ�ƶƷƴƹƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ(
ƚƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ�ƴƸƱƱƾƽǋ�ƺƯƼƬƹƴǃƱƹƹƺƱ�ƶƺƷƴ'

ǃƱƽƾƮƺ�ƷƴƾƱƼƬƾƿƼǇ&�Ʈ�ƶƺƾƺƼƺƵ�ƺƻƴƽǇƮƬƱƾƽǋ�ƽƷƴƳƴƽƾƬǋ�
ƺƭƺƷƺǃƶƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�"ƞƛƜƝ#�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƻƺƽƾƬƮƷƱƹ'
ƹǇƸ� ưƴƬƯƹƺƳƺƸ� M;LM'=hP',(� ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ǂƱƷǈǊ�
ưƬƹƹƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ� ǋƮƷǋƷƺƽǈ� ƴƳƿǃƱƹƴƱ� ƽƺƽƾƺǋƹƴǋ�
ƞƛƜƝ�ƴ�ƺƭƺƽƹƺƮƬƹƴƱ�ƱƱ�ƴƳƸƱƹƱƹƴƵ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƷƬ'
ƭƺƼƬƾƺƼƹƺ� ƻƺưƾƮƱƼƲưƱƹƹǇƸ� ưƴƬƯƹƺƳƺƸ� M;LM'=hP',�
ƽƼƱưƹƱƵ�ƽƾƱƻƱƹƴ�ƾǋƲƱƽƾƴ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƚƬƸƴ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƼƱƾƼƺƽƻƱƶƾƴƮƹƺƱ� ƺưƹƺǂƱƹ'

ƾƼƺƮƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ� ƻƬǂƴƱƹƾƺƮ� ƹƬǁƺưƴƮǄƴǁƽǋ� Ʈ� ƴƹ'
ǀƱƶǂƴƺƹƹƺƸ�ƺƾưƱƷƱƹƴƴ�Ʈ�ƻƱƼƴƺư�ƽ�ƸƬǋ�ƻƺ�ƴǊƹǈ�,*,*�
ƯƺưƬ�ƽ�ƻƱƼƮƴǃƹǇƸ�ưƴƬƯƹƺƳƺƸ�ƻƼƴ�ƻƺƽƾƿƻƷƱƹƴƴ�ƙſƐ'R4�
D+2(34� ƶƺƼƺƹƬƮƴƼƿƽƹƬǋ�ƴƹǀƱƶǂƴǋ&� ƹƱ� ƻƺưƾƮƱƼƲưƱƹƹƬǋ�
ƷƬƭƺƼƬƾƺƼƹƺ&� ƮƹƱƭƺƷǈƹƴǃƹƬǋ� ưƮƿƽƾƺƼƺƹƹǋǋ� ƻƺƷƴƽƱƯ'
ƸƱƹƾƬƼƹƬǋ�ƻƹƱƮƸƺƹƴǋ�ƽƼƱưƹƱƵ�ƽƾƱƻƱƹƴ�ƾǋƲƱƽƾƴ(�Ɯƴƽǈ'
ƸƱƹƹƺƱ� ƽƺƯƷƬƽƴƱ� ƹƬ� ƺƭƽƷƱưƺƮƬƹƴƱ� ƭǇƷƺ� ưƬƹƺ� ƮƽƱƸƴ�
ƻƬǂƴƱƹƾƬƸƴ(
ƘƬƭƺƼƬƾƺƼƹƺƱ� ƻƺưƾƮƱƼƲưƱƹƴƱ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƽ�

ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƾƱƽƾ'ƽƴƽƾƱƸǇ��ƏƸƻƷƴƞƱƹƽ��=ho'<Zm'
@FǠ&� Ɲƺƽƽƴǋ(� ƝƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƱ� ƺƭƽƷƱưƺƮƬƹƴƱ� ƯƼƿư'
ƹƺƵ� ƶƷƱƾƶƴ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƸƿƷǈ'
ƾƴƽƻƴƼƬƷǈƹƺƵ� ƶƺƸƻǈǊƾƱƼƹƺƵ� ƾƺƸƺƯƼƬǀƴƴ(� ƒƬƹƹǇƱ�
ƺ� ƶƺƸƻǈǊƾƱƼƹƺƸ� ƾƺƸƺƯƼƬǀƱ� ƳƬưƺƶƿƸƱƹƾƴƼƺƮƬƹǇ� ƹƱ�
ƭǇƷƴ(�ƒƬƷƱƱ�ƻƬǂƴƱƹƾƬƸ�ƻƼƴ�ƻƺƽƾƿƻƷƱƹƴƴ�ƭǇƷ�ƻƼƺƮƱ'
ưƱƹ�ƺƭǅƴƵ�ƬƹƬƷƴƳ�ƶƼƺƮƴ�ƽ�ƷƱƵƶƺǂƴƾƬƼƹƺƵ�ǀƺƼƸƿƷƺƵ&�
ƭƴƺǁƴƸƴǋ�ƶƼƺƮƴ�ƴ�ƽƶƼƴƹƴƹƯ�ƽƴƽƾƱƸǇ�ƯƱƸƺƽƾƬƳƬ(
ƜƬǂƴƱƹƾƬƸ�ƭǇƷ�ƻƼƱưƻƴƽƬƹ�ƻƬƷƬƾƹǇƵ�ƼƱƲƴƸ&�ƺƶƽƴ'

ƯƱƹƺƾƱƼƬƻƴǋ(�Ƒ�ƭƺƷǈǄƴƹƽƾƮƱ�ƽƷƿǃƬƱƮ�ƸƱưƴƶƬƸƱƹƾƺƳ'
ƹƺƱ�ƷƱǃƱƹƴƱ�ƮƶƷǊǃƬƷƺ�Ʈ�ƽƱƭǋ� ƯƴưƼƺƶƽƴǁƷƺƼƺǁƴƹ�,**�
ƸƯ�ƻƺ�,�ƾƬƭƷƱƾƶƴ�,�ƼƬƳƬ�Ʈ�ưƱƹǈ�Ʈ�ƾƱǃƱƹƴƱ�ƽƿƾƺƶ&�ƳƬƾƱƸ�
ƻƺ� +� ƾƬƭƷƱƾƶƱ� ,� ƼƬƳƬ� Ʈ� ưƱƹǈ� Ʈ� ƾƱǃƱƹƴƱ� 1� ƽƿƾƺƶ5� ƬƳƴ'
ƾƼƺƸƴǂƴƹ�/**�ƸƯ�ƻƺ�+�ƾƬƭƷƱƾƶƱ�+�ƼƬƳ�Ʈ�ưƱƹǈ�/�ƽƿƾƺƶ&�
ƬƹƾƴƶƺƬƯƿƷǋƹƾǇ�ƻƼǋƸƺƯƺ�ưƱƵƽƾƮƴǋ4ƶƷƱƶƽƬƹ� &�ǀƼƬƶƽƴ'
ƻƬƼƴƹ&� ƯƱƻƬƼƴƹ(� ƒƼƿƯƴƱ� ƷƱƶƬƼƽƾƮƬ� ƮƶƷǊǃƬƷƴ� Ʈ� ƽƱƭǋ�
ƻƬƼƬǂƱƾƬƸƺƷ&� ǂƱǀƬƷƺƽƻƺƼƴƹ� -� ƴ� .� ƻƺƶƺƷƱƹƴǋ&� ƶƱƾƺ'
ƼƺƷ&� ƬƽƶƺƼƭƴƹƺƮƿǊ� ƶƴƽƷƺƾƿ&� ƴƹǀƴƭƱƾƿ&� ƶƬƷƱƾƼƿ&� ƾƺ'
ǂƴƷƴƳƿƸƬƭ�ƴ�ƹƬƳƹƬǃƬƷƴƽǈ�Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ưƴƹƬƸƴƶƴ�
ƳƬƭƺƷƱƮƬƹƴǋ(�ƟƬƶƲƱ�+*�ƻƬǂƴƱƹƾƬƸ�ƺƾƸƱǃƬƷƺƽǈ�ƮƮƱưƱ'
ƹƴƱ�ưƱƶƽƬƸƱƾƬƳƺƹƬ�+,�ƸƯ�ƮƹƿƾƼƴƮƱƹƹƺ�,�ƼƬƳƬ�Ʈ�ưƱƹǈ�ƺƾ�
ưƮƿǁ�ưƺ�ƾƼƱǁ�ưƹƱƵ(
ƛƽƸƺƾƼ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƻƼƺƮƺưƴƷƽǋ�ƺƾ�1�ưƺ�+/�ưƹƱƵ�ƻƺ'

ƽƷƱ�ƻƺƽƾƿƻƷƱƹƴǋ�ƻƬǂƴƱƹƾƬ�Ʈ�ƺƾưƱƷƱƹƴƱ(�ƛǂƱƹƶƬ�ƮƶƷǊ'
ǃƬƷƬ�Ʈ�ƽƱƭǋ�ƮƴƳƿƬƷǈƹǇƵ�ƺƽƸƺƾƼ�ƴ�ǀƺƾƺưƺƶƿƸƱƹƾƬǂƴǊ(
ƛưƹƺƽƾƺƼƺƹƹƴƵ� ƾƱƽƾ� ;HIP;� ƭǇƷ� ƻƼƱưƺƽƾƬƮƷƱƹ� Ʈ�

ƻƼƺƯƼƬƸƸƹƺƸ�ƺƭƱƽƻƱǃƱƹƴƱ�MmZmJenl�0�";gZerlmMh_m&�=;&�
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ƞƤƏ#�ưƷǋ�ƽƼƱưƹƴǁ�ưƬƹƹǇǁ&�ƻƺƷƿǃƱƹƹǇǁ�Ʈ�ƶƬƲưƺƵ�ƯƼƿƻ'
ƻƱ�ƾƱƽƾƴƼƺƮƬƹƴǋ(�ƀƼƺƮƱƹǈ�ƳƹƬǃƴƸƺƽƾƴ�ƭǇƷ�ƿƽƾƬƹƺƮƷƱƹ�
ƹƬ�ƿƼƺƮƹƱ�Ƽ�6�*&*/(

ƞƔƖƁƙƩƠƐƠƨ
Ƒ� ưƬƹƹƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ� ƭǇƷƺ� ƮƶƷǊǃƱƹƺ� 3*� ƻƬǂƴƱƹ'

ƾƺƮ�Ʈ�ƮƺƳƼƬƽƾƱ�ƺƾ�,.�ưƺ�2-�ƷƱƾ�"/,�ƸƿƲǃƴƹǇ�ƴ�-2�ƲƱƹǅƴƹ&�
ƽƼƱưƹƴƵ�ƮƺƳƼƬƽƾ�/-&0���3&1�ƷƱƾ#(�ƖƳ�ưƬƹƹǇǁ�ƻƬǂƴƱƹƾƺƮ�-+�
ƻƬǂƴƱƹƾ� ƴƸƱƷ� ƯƴƻƱƼƾƺƹƴǃƱƽƶƿǊ� ƭƺƷƱƳƹǈ&� 2� ƻƬǂƴƱƹƾƺƮ�
ƴƸƱƷƴ�ƽƬǁƬƼƹǇƵ�ưƴƬƭƱƾ&�+�ƻƬǂƴƱƹƾ�ƴƸƱƷ�žƱƻƬƾƴƾ�Ə�ƴ�+�
ƻƬǂƴƱƹƾ�ƴƸƱƷ�ǁƼƺƹƴǃƱƽƶƴƵ�ƭƼƺƹǁƴƾ�Ʈ�ƻƱƼƱƹƱƽƱƹƹǇǁ�ƳƬ'
ƭƺƷƱƮƬƹƴǋǁ(�ƚƴ�ƺưƴƹ�ƴƳ�ƻƬǂƴƱƹƾƺƮ�ƹƱ�ƻƼƴƹƴƸƬƷ�Ƭƹƾƴƶƺ'
ƬƯƿƷǋƹƾǇ�ưƺ�ƽưƬǃƴ�ƬƹƬƷƴƳƺƮ(�ƞƼƱưƹƱƱ�ƻƺƼƬƲƱƹƴƱ�ƷƱƯƶƴǁ�
ƻƺ�ưƬƹƹǇƸ�ƙƞſƟ�ƽƺƽƾƬƮƴƷƺ�,/&,���2&/��"ƺƾ�0&0��ưƺ�/,�#(
ƒƬƹƹǇƱ� ƭƴƺǁƴƸƴǃƱƽƶƺƯƺ� ƬƹƬƷƴƳƬ&� ƶƺƬƯƿƷƺƷƺƯƴǃƱ'

ƽƶƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƴ�ƶƷƴƹƴƶƺ'ƯƱƸƬƾƺƷƺƯƴƴ�ƻƼƱưƽƾƬƮ'
ƷƱƹǇ�Ʈ�ƾƬƭƷƴǂƬǁ�+&�,�ƴ�-�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(�ƛƭƼƬǅƬƱƾ�ƹƬ�
ƽƱƭǋ�ƮƹƴƸƬƹƴƱ�Ƽǋư�ƻƺƶƬƳƬƾƱƷƱƵ(�ƞ'ƼƱƬƶƾƴƮƹǇƵ�ƭƱƷƺƶ�
ƭǇƷ�ƻƺƮǇǄƱƹƹǇƸ�ƿ�2+�ǃƱƷƺƮƱƶƬ�ƻƼƴ�ƻƺƽƾƿƻƷƱƹƴƴ(�Ɯƺ'
ƶƬƳƬƾƱƷƴ�ƞ'ƼƱƬƶƾƴƮƹƺƯƺ�ƭƱƷƶƬ�ƿ�ƻƬǂƴƱƹƾƬ�ƽ�ƽƬǁƬƼƹǇƸ�
ưƴƬƭƱƾƺƸ� +� ƾƴƻƬ� ƽƺƽƾƬƮƴƷƴ� +-1&/�ƸƯ)ưƷ(� ƞƼƱưƹƱƱ� ƻƺ'
ƮǇǄƱƹƹƺƱ� ƳƹƬǃƱƹƴƱ� ƞ'ƼƱƬƶƾƴƮƹƺƯƺ� ƭƱƷƶƬ� ƽƺƽƾƬƮƴƷƺ�
.-&-���-+&/�ƸƯ)ưƷ(

ƀ�,*�ǃƱƷƺƮƱƶ�ƭǇƷƴ�ƻƺƮǇǄƱƹƹǇƱ�ƳƹƬǃƱƹƴǋ�ǀƴƭƼƴƹƺ'
ƯƱƹƬ� "ƽƼƱưƹƴƱ� ƳƹƬǃƱƹƴǋ� ƻƺƮǇǄƱƹƹƺƯƺ� ǀƴƭƼƴƹƺƯƱƹƬ�
/&30���+&0�Ư)Ʒ#(�ƏƹƬƷƴƳ�ƹƬ�>'ưƴƸƱƼ�ƭǇƷ�ƮƳǋƾ�ƿ�+/�ǃƱƷƺƮƱƶ�
"ƽƼƱưƹƱƱ�ƳƹƬǃƱƹƴƱ�-.2&0���+*-&02�ƹƯ)ƸƷ#&�ƿ�+*�ǃƱƷƺƮƱƶ�ƴƳ�
ƶƺƾƺƼǇǁ�ƻƺƶƬƳƬƾƱƷƴ�ƭǇƷƴ�ƻƺƮǇǄƱƹƹǇƱ�".-/���,.�ƹƯ)ƸƷ#(
ƟƬƶƲƱ� ƿ� /.� "0*�#� ƻƬǂƴƱƹƾƺƮ� ƭǇƷƴ� ƽƹƴƲƱƹǇ� Ƭƭƽƺ'

ƷǊƾƹǇƱ� ƳƹƬǃƱƹƴǋ� ǉƺƳƴƹƺǀƴƷƺƮ� "ƽƼƱưƹƴƱ� ƳƹƬǃƱƹƴǋ�
ƻƺƹƴƲƱƹƹƺƯƺ� ƶƺƷƴǃƱƽƾƮƬ� ǉƺƳƴƹƺǀƴƷƺƮ� *&**2� �� *&**.�
+*$3)Ʒ#(�ƚƱƳƹƬǃƴƾƱƷǈƹƺƱ�ƻƺƮǇǄƱƹƴƱ�ƯƷǊƶƺƳǇ�ƼƬƽƽƸƬ'
ƾƼƴƮƬƱƾƽǋ�Ʈ�ƼƬƳưƱƷƱ��ƛƭƽƿƲưƱƹƴƱ��ưƬƹƹƺƵ�ƽƾƬƾǈƴ(
ƜƼƴ�ƺƽƸƺƾƼƱ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƿ�-0�".*�#�ƻƬǂƴƱƹƾƺƮ�ƭǇƷƴ�

ƮǇǋƮƷƱƹǇ�ƻƴƯƸƱƹƾƬǂƴƴ�Ʈ�ƺƭƷƬƽƾƴ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ưƱƽ'
ƹǇ�ƹƬ�ƮƱƼǁƹƱƵ�ƴ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�"Ƽƴƽ(�+�ƴ�,#�ƴ�ƿ�,�",&,�#�
ƻƬǂƴƱƹƾƺƮ� ƻƴƯƸƱƹƾƬǂƴƴ� ƾƺƷǈƶƺ� Ʈ� ƺƭƷƬƽƾƴ� ƾƮƱƼưƺƯƺ�
ƹƱƭƬ(�ƟƺƷǈƶƺ�-�ƻƬǂƴƱƹƾƬ�ƴƳ�ƺƻƴƽƬƹƹǇǁ�ƮǇǄƱ�ƴƸƱƷƴ�ƽƺ'
ƻƿƾƽƾƮƿǊǅƿǊ� ƻƬƾƺƷƺƯƴǊ� Ʈ� ƮƴưƱ� ƯƴƻƱƼƾƺƹƴǃƱƽƶƺƵ� ƭƺ'

ŜźŶŬųŬžűŷƈ ŞżűŰŹűű�
ųŹŬƃűŹŴű

ŜŬƂŴűŹžźŮ�
Ž�ŻźŮƇƄűŹŹƇŸ�
ųŹŬƃűŹŴűŸ�"�#

ŜŬƂŴűŹžźŮ�
Ž�ŻźŹŴŲűŹŹƇŸ�
ųŹŬƃűŹŴűŸ�"�#

ŜżźžżźŸŭŴŹźŮźű�
ŮżűŸƋ�"ŽűŶ# +,&/���+&, 0�"0&0�# 0

řŚś� +&+.���*&+ +1�"+2&2�# 0

ŜżźžżźŸŭŴŹ�Żź�
ĿŮŴŶſ�"�# 2-���+*&+ ,�",&,�# +,�"+-&-�#

ŏţşő�"ŽűŶ# -+&2���,&+0 2�"2&2�# 0

ŠŴŭżŴŹźůűŹ�"ů)ŷ# .&/���+$ ,*�"00&0�# 0

Таблица 2. Коагулологическое исследование.

Table 2. Сoagulation testing. 

* – статистически значимые отклонение, чем у пациентов 
с нормой. /  statistically significant deviations than in normal 
patients.

ŜźŶŬųŬžűŷƈ ŞżűŰŹűű�
ųŹŬƃűŹŴű

ŜŬƂŴűŹžźŮ�
Ž�ŻźŮƇƄűŹŹƇŸ�
ųŹŬƃűŹŴűŸ�"�#

ŜŬƂŴűŹžźŮ�
Ž�ŻźŹŴŲűŹŹƇŸ�
ųŹŬƃűŹŴűŸ�"�#

ŘűŵŶźƂŴžƇ�"+*$3)ŷ# /&/���+&., 3�"+*�# +0�"+1&1�#

ũżŴžżźƂŴžƇ�"+*$+,)ŷ# .&01���*&,/ ,*�",,�# ,�",&,�#

ľűŸźůŷźŭŴŹ�"ů)ŷ# +.*&/���, 3�"+*�# 0

ľűŸŬžźŶżŴž�"�# .+&0+���,&0 .�".&.�# ,�",&,�#

ŞżűŰŹŴŵ�źŭƆűŸ�
ƉżŴžżźƂŴžźŮ�"ƀŷ# 21&2���.&3 0 0

şżźŸŭźƂŴžƇ�"+*$3)ŷ# ,+*&-���0-&. 0�"0&0�# +�"+&+�#

ŞżűŰŹŴŵ�źŭƆűŸ�žżźŸ-
ŭźƂŴžźŮ�"ƀŷ# 2&0,���+&+/ +�"+&+�# 0

ŚűŵžżźƀŴŷƇ�"+*$3)ŷ# -&.0���+&, -�"-&-�# +�"+&+�#

ŚűŵžżźƀŴŷƇ�"�# 0+&/���3 ,.�",0&0�# 0

ŘŴŸƀźƂŴžƇ�"+*$3)ŷ# +&-/���*&-/ 2�"2&2�# +/�"+0&0�#

ŘŴŸƀźƂŴžƇ�"�# ,0&0���2 ,.�",0&0�# +0�"+1&1�#

řźŹźƂŴžƇ�"+*$3)ŷ# *&/���*&+3 .�".&.�# 0

řźŹźƂŴžƇ�"�# 3&,���,&/ -/�"-2&2�# 0

ũźųŴŹźƀŴŷƇ�"+*$3)ŷ# *&*0���*&*1$ 0 /.�"0*�#

ũźųŴŹźƀŴŷƇ�"�# *&/���*&./ 0 0

ŐŬųźƀŴŷƇ�"+*$3)ŷ# *&/-���*&,, +�"+&+�# 0

ŐŬųźƀŴŷƇ�� +&0���-&+ ,�",&,�# 0

Таблица 3. Гематологическое исследование. 

Table 3. Hematologic testing. 

* – статистически значимые отклонение, чем у пациентов 
с нормой. /  statistically significant deviations than in normal 
patients.

ŜźŶŬųŬžűŷƈ ŞżűŰŹűű�
ųŹŬƃűŹŴű

ŜŬƂŴűŹžźŮ�
Ž�ŻźŮƇƄűŹŹƇŸ�
ųŹŬƃűŹŴűŸ�"�#

ŜŬƂŴűŹžźŮ�
Ž�ŻźŹŴŲűŹŹƇŸ�
ųŹŬƃűŹŴűŸ�"�#

ŏŘş�"űŰ)ŷ# -/&.���+-&, +0�"+1&1�# 0

ŏŞş�"űŰ)ŷ# -1&/���+,&0 ,-�",/&/�# 0

śŭƅŴŵ�ŭűŷźŶ�"ů)ŷ# 1*&2���.&- 1�"1&1�# 0�"0&0�#�

ŐŴŷŴżſŭŴŹ�"źŭ-
ƅŴŵ#�"ŸŶŸźŷƈ)ŷ# ++&0���-&,3 1�"1&1�# 0

ľŷƊŶźųŬ�
"Ÿřźŷƈ)ŷ# 1&/���,&- /2�"0.&.�# 0

ĿżűŬžŴŹŴŹ�
"ŸŶŸźŷƈ)ŷ# 21&1���+/&0 3�"+*�# 0

řźƃűŮŴŹŬ�
"Ÿřźŷƈ)ŷ# .&/���+&+3 .�".&.�# 0

Ş'żűŬŶžŴŮŹƇŵ�
ŭűŷźŶ�"Ÿů)Űŷ#

..&+/���
-+&2�$ 2+�"3*�# 0

Таблица 1. Биохимический анализ крови. 

Table 1. Biochemical blood test. 

* – статистически значимые отклонение, чем у пациентов 
с нормой / statistically significant deviations than in normal 
patients.

Рис. 1. Пигментация в области 
прикрепленной десны на нижней челюсти. 

Лентиго в области нижней губы

Fig. 1. Pigmentation in the mandibular 
attached gingiva. Lentigo in the lower lip
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ƷƱƳƹƴ(� ƀ� +*� "++&+�#� ƻƬǂƴƱƹƾƺƮ� ƮƽƾƼƱǃƬƷƺƽǈ� ƷƱƹƾƴƯƺ� Ʈ�
ƺƭƷƬƽƾƴ�ƮƱƼǁƹƱƵ�ƴƷƴ�ƹƴƲƹƱƵ�ƯƿƭǇ(
žƱƸƺƼƼƬƯƴǃƱƽƶƴƱ� ƻƼƺǋƮƷƱƹƴǋ� ƮƽƾƼƱǃƬƷƴƽǈ� ƿ� +,�

"+-&-�#�ƻƬǂƴƱƹƾƺƮ&�ƬƹƬƸƹƱƳ�ƶƺƾƺƼǇǁ�ƹƱ�ƭǇƷ�ƺƾǋƯƺǅƱƹ(�
ƀ�ưƬƹƹǇǁ�ƭƺƷǈƹǇǁ�ƭǇƷ�ƮǇƼƬƲƱƹ�ǂƴƬƹƺƳ�Ưƿƭ&�ƹƬ�ƽƷƴƳƴ'
ƽƾƺƵ� ƺƭƺƷƺǃƶƱ� ƮƹƿƾƼƱƹƹƱƵ� ƻƺƮƱƼǁƹƺƽƾƴ� Ưƿƭ� ƺƾƸƱǃƬƷ'
ƽǋ� ƮǇƼƬƲƱƹƹǇƸ�ƽƺƽƿưƴƽƾǇƵ�Ƽƴƽƿƹƺƶ&� ǂƮƱƾ� ƽƷƴƳƴƽƾƺƵ�
ƺƭƺƷƺǃƶƴ�ƼƾƬ�ƻƼƴ�ƻƼƴƮǇǃƹƺƸ�ƭƷƱưƹƺ'ƼƺƳƺƮƺƸ�ƺƾƾƱƹƶƱ�
ƮƬƼǈƴƼƺƮƬƷ�ưƺ�ǂƴƬƹƺƾƴǃƹƺƯƺ(�ƟƬƶƲƱ�ƺƾƸƱǃƬƷƴƽǈ�ƾƺǃƱǃ'
ƹǇƱ�ƶƼƺƮƺƴƳƷƴǋƹƴǋ�"Ƽƴƽ(�-#�ƹƬ�ƽƷƴƳƴƽƾƺƵ�Ưƿƭ�ƴ�ǅƱƶ(
ƟƬƶƲƱ�ƺƭƼƬǅƬƷƬ�ƹƬ�ƽƱƭǋ�ƮƹƴƸƬƹƴƱ�ƮǇƼƬƲƱƹƹƬǋ�ƶƽƱ'

ƼƺưƱƼƸƴǋ�ƷƴǂƱƮƺƵ�ƺƭƷƬƽƾƴ�ƴ�ƬƹƯƿƷǋƼƹǇƵ�ǁƱƵƷƴƾ�ƿ�ưƼƿ'
Ưƴǁ�,+�",-&-�#�ƻƬǂƴƱƹƾƺƮ�"Ƽƴƽ(�.Z�ƴ�.[#(
ƀ�2*�ƻƬǂƴƱƹƾƺƮ�"22&2�#�ƻƼƴ�ƺƽƸƺƾƼƱ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺ'

Ʒƺǃƶƴ� ǋƳǇƶƬ� ƺƾƸƱǃƬƷƽǋ� ƹƬƷƱƾ� ƺƾ� ƭƱƷƺƯƺ&� ƽƮƱƾƷƺ'ƲƱƷ'
ƾƺƯƺ� ƴ� ưƺ� ƶƺƼƴǃƹƱƮƺƯƺ� ƺƾƾƱƹƶƬ&� ƶƺƾƺƼǇƵ� ƻƼƴ� ƻƺƽƶƬ'
ƭƷƴƮƬƹƴƴ�ƷƱƯƶƺ�ƿưƬƷǋƷƽǋ&�ƽƺƽƺǃƶƴ�ƭǇƷƴ�ƮǇƼƬƲƱƹǇ�ƹƬ�
ƮƽƱƵ� ƻƺƮƱƼǁƹƺƽƾƴ�ƼƬƮƹƺƸƱƼƹƺ&� ƭƱƳ� ƻƼƴƳƹƬƶƺƮ� ƯƴƻƱƼ'
ƶƱƼƬƾƺƳƬ(�ƀ�10��ƻƬǂƴƱƹƾƺƮ�Ʈ�ƻƱƼƴƺư�ƹƬƭƷǊưƱƹƴǋ� ǃƱ'
ƼƱƳ�/'1�ưƹƱƵ�ƺƭƹƬƼƿƲƴƮƬƷƴƽǈ�ƲƬƷƺƭǇ�ƹƬ�ƴƳƮƼƬǅƱƹƹƺƱ�
ƮƺƽƻƼƴǋƾƴƱ�ƮƶƿƽƬ�ƴ�ƳƬƻƬǁƬ&�ǃƾƺ�ƿƶƬƳǇƮƬƷƺ�ƹƬ�ưƴƬƯƹƺƳ�
�L.-(+� ƜƬƼƺƽƸƴǋ�� ƿ� 1*� ƻƬǂƴƱƹƾƺƮ� "11&1�#� ƴ� �L.-(*�
ƏƹƺƽƸƴǋ��ƿ�0�ƻƬǂƴƱƹƾƺƮ�"0&0�#(�ƒƴƬƯƹƺƳ��L.-(,�ƜƬƼƬ'
ƯƱƮƳƴǋ��ƭǇƷ�ƿƽƾƬƹƺƮƷƱƹ�ƿ�/-�ƻƬǂƴƱƹƾƺƮ�"/2&2�#(

ƜƑƟƁƕƓƔƛƗƔ
Ƒ� ưƬƹƹƺƸ� ƴƽƽƷƱưƺƮƬƹƴƴ� 3*� ƻƬǂƴƱƹƾƺƮ� ƹƬƸƴ� ƭǇƷƬ�

ƻƼƺƬƹƬƷƴƳƴƼƺƮƬƹƬ� ưƺƶƿƸƱƹƾƬǂƴǋ&� ƮƶƷǊǃƬƮǄƬǋ� ưƬƹ'
ƹǇƱ� ƬƹƬƸƹƱƳƬ&� ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƴƱ� ưƬƹƹǇƱ&� ƬƹƬƷƴƳǇ�
ƶƼƺƮƴ&�Ƭ�ƾƬƶƲƱ�ǀƺƾƺưƺƶƿƸƱƹƾƬǂƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ(
ƖƳ�3*�ƻƬǂƴƱƹƾƺƮ�1�ƻƬǂƴƱƹƾƺƮ�"1&1�#�ƻƺƽƾƿƻƴƷƴ�Ʈ�ƺƾưƱ'

ƷƱƹƴƱ�ƭƱƳ�ƻƼƱưǄƱƽƾƮƿǊǅƱƯƺ�ƻƼƴƱƸƬ�ƶƬƶƴǁ'Ʒƴƭƺ�ƻƼƱƻƬ'
ƼƬƾƺƮ�ƴ�ƭƱƳ�ƺƾǋƯƺǅƱƹƹƺƯƺ�ƬƹƬƸƹƱƳƬ(�ƒƬƹƹǇƸ�ƻƬǂƴƱƹƾƬƸ�
ƭǇƷƺ�ƻƼƺƮƱưƱƹƺ�ƷƱǃƱƹƴƱ�ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ƻƬƼƬǂƱƾƬƸƺƷƬ�

/**�ƸƯ�ƻƼƴ�ƾƱƸƻƱƼƬƾƿƼƱ�ƭƺƷƱƱ�-2���ƴ�ƮƹƿƾƼƴƮƱƹƹǇƸ�ƮƮƱ'
ưƱƹƴƱƸ�ƬƽƶƺƼƭƴƹƺƮƺƵ�ƶƴƽƷƺƾǇ�Ʈ�ưƺƳƴƼƺƮƶƱ�ƺƾ�,�ưƺ�0�Ư�
Ʈ�ƽƿƾƶƴ(�ƀƮƱƷƴǃƱƹƴƱ�ƷƱƵƶƺǂƴƾƺƮ�ƹƱ�ƺƾƸƱǃƬƷƺƽǈ�ƻƼƴ�ƻƺ'
ƽƾƿƻƷƱƹƴƴ(�ƒƬƹƹǇƵ�ƻƼƺƾƺƶƺƷ�ƻƺƶƬƳƬƷ�ƮǇƼƬƲƱƹƹƺƱ�ƽƹƴ'
ƲƱƹƴƱ�ƽƴƸƻƾƺƸƺƮ�ƿ�ƭƺƷǈƹǇǁ�ƶƺƼƺƹƬƮƴƼƿƽƹƺƵ�ƴƹǀƱƶǂƴƴ�
Ʈ� ƾƱǃƱƹƴƱ� .'/� ưƹƱƵ(� ƟƬƶƴƱ� ƼƱƳƿƷǈƾƬƾǇ� ƽƺƻƺƽƾƬƮƴƸǇ� ƽ�
ƼƱƳƿƷǈƾƬƾƬƸƴ� ƮƹƿƾƼƴƮƱƹƹƺƯƺ� ƻƼƴƸƱƹƱƹƴǋ� ƮƴƾƬƸƴƹƬ�ƞ&�
ƻƺƶƬƳƬƹƹǇƸƴ�Ʈ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƸ�ƺƭƳƺƼƱ�,*+3�ƯƺưƬ�U-+W&�
ưƷǋ�ƽƺƶƼƬǅƱƹƴǋ�ƽƼƺƶƺƮ�ƻƼƱƭǇƮƬƹƴǋ�Ʈ�ƼƱƬƹƴƸƬǂƴƺƹƹƺƸ�
ƺƾưƱƷƱƹƴƴ�ƴ�ƭƺƷƱƱ�ƭǇƽƾƼƺƯƺ�ƮǇƳưƺƼƺƮƷƱƹƴǋ�ƻƬǂƴƱƹƾƺƮ�
ƽ�ƼƬƳƷƴǃƹǇƸƴ�ưƴƬƯƹƺƳƬƸƴ(
ƞƾƬƾƴƽƾƴǃƱƽƶƴ� ƹƱƳƹƬǃƴƸǇƱ� ƻƺƮǇǄƱƹƹǇƱ� ƳƹƬǃƱƹƴǋ�

ƯƷǊƶƺƳǇ�ƸƺƯƿƾ�ƭǇƾǈ�ƽƮǋƳƬƹǇ�ƽ�ƮƼƱƸƱƹƱƸ�ƽưƬǃƴ�ƬƹƬƷƴƳƺƮ&�
ƾƬƶ�ƶƬƶ�ưƺƽƾƬƾƺǃƹƺ�ƽƷƺƲƹƺ�ƻƼƺƶƺƹƾƼƺƷƴƼƺƮƬƾǈ�ƽƼƺƶƴ�Ưƺ'
ƷƺưƹƺƵ�ƻƬƿƳǇ�ƿ�ƻƬǂƴƱƹƾƬ�ƻƼƴ�ƻƺƽƾƿƻƷƱƹƴƴ�Ʈ�ƺƾưƱƷƱƹƴƱ(
ƞ'ƼƱƬƶƾƴƮƹǇƵ� ƭƱƷƺƶ� ǜ� ǉƾƺ� ƮƺƽƻƬƷƴƾƱƷǈƹǇƵ� ƭƱƷƺƶ�

ƺƽƾƼƺƵ�ǀƬƳǇ&�ƮǇƼƬƭƬƾǇƮƬƱƸǇƵ�ƻƱǃƱƹǈǊ&�ƶƺƾƺƼǇƵ�Ƹƺ'
ƲƱƾ� ƭǇƾǈ� ƻƺƮǇǄƱƹ� ƻƼƴ� ƹƱƽƶƺƷǈƶƴǁ� ƽƺƽƾƺǋƹƴǋǁ&� ƾƬƶƴǁ�
ƶƬƶ�ƮƺƽƻƬƷƱƹƴƱ&�ƽƱƼưƱǃƹƺ'ƽƺƽƿưƴƽƾǇǁ�ƳƬƭƺƷƱƮƬƹƴǋǁ�ƴ�
ƴƹǀƱƶǂƴƴ�U,3W(�Ƒ�ưƬƹƹƺƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�2+�"3*�#�ƻƬǂƴ'
Ʊƹƾ�ƴƸƱƷ�ƻƺƮǇǄƱƹƹǇƱ�ƳƹƬǃƱƹƴǋ�ƞ'ƼƱƬƶƾƴƮƹƺƯƺ�ƭƱƷƶƬ�
ƻƼƴ�ƻƺƽƾƿƻƷƱƹƴƴ&�ƹƺ&�ƶƬƶ�ƻƺƶƬƳƬƷ�ƹƱưƬƮƹƴƵ�ƸƱƾƬ'ƬƹƬ'
ƷƴƳ�U-*W&�ƹƱƽƸƺƾƼǋ�ƹƬ�ƱƯƺ�ǂƱƹƹƺƽƾǈ�Ʈ�ƻƼƺƯƹƺƳƴƼƺƮƬƹƴƴ�
ƻƷƺǁƺƯƺ� ƴƽǁƺưƬ� ƻƼƴ� =IPC>'+3&� ƽƷƱưƿƱƾ� ƺƾƸƱƾƴƾǈ&� ǃƾƺ�
ƼƬƳƷƴǃƹǇƱ�ǀƬƶƾƺƼǇ�ƸƺƯƿƾ�ƮƷƴǋƾǈ�ƹƬ�ƱƯƺ�ƿƼƺƮƹƴ�Ʈ�ƽǇ'
ƮƺƼƺƾƶƱ&�ƮƶƷǊǃƬǋ�ƮƺƳƼƬƽƾ&�ƻƺƷ&�ƮƼƱưƹǇƱ�ƻƼƴƮǇǃƶƴ&�ƮƱƽ&�
ƿƼƺƮƹƴ�ƷƴƻƴưƺƮ&�ƬƼƾƱƼƴƬƷǈƹƺƱ�ưƬƮƷƱƹƴƱ�ƴ�ƹƬƼƿǄƱƹƴǋ�
ƻƱǃƱƹƴ�U,3W(
žƴƻƱƼƻƴƯƸƱƹƾƬǂƴǋ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƻƺƷƺƽƾƴ�ƼƾƬ�

ǃƬƽƾƺ� ƮƽƾƼƱǃƬƱƾƽǋ� ƿ� ƾƱƸƹƺƶƺƲƴǁ� ƷǊưƱƵ� ƴƳ'ƳƬ�ǀƴƳƴƺ'
ƷƺƯƴǃƱƽƶƺƯƺ�ƺƾƷƺƲƱƹƴǋ�ƸƱƷƬƹƴƹƬ(�ƀ�ƷǊưƱƵ�ƽƺ�ƽƮƱƾƷƺƵ�
ƶƺƲƱƵ�ǉƾƺ�ƸƺƲƱƾ�ƭǇƾǈ�ƼƬƹƹƴƸ�ƻƼƴƳƹƬƶƺƸ�ƽƴƽƾƱƸƹƺƯƺ�
ƳƬƭƺƷƱƮƬƹƴǋ�ƴƷƴ�ƻƺƭƺǃƹǇƸ�ǉǀǀƱƶƾƺƸ�ƷƱƶƬƼƽƾƮƱƹƹƺƵ�
ƾƱƼƬƻƴƴ� U+1W(� Ƒ� ưƬƹƹƺƸ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƮƽƱ� ƻƬǂƴƱƹƾǇ�

Рис. 2. Пигментация в области прикрепленной 
десны на верхней челюсти у другого пациента

Fig. 2. Pigmentation in the maxillary 
attached gingiva in another patient

Рис. 4b. Ангулярный хейлит у другого пациента

Fig. 4b. Angular cheilitis in another patient

Рис. 4a. Ксеродермия и ангулярный хейлит

Fig. 4a. Xeroderma and angular cheilitis

Рис. 3. Петехии на слизистой щеки 
слева и ангулярный хейлит

Fig. 3. Petechiae on the left buccal 
mucosa and angular cheilitis
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ƴƸƱƷƴ� ƽƮƱƾƷƿǊ� ƶƺƲƿ(� ƒƬƹƹƬǋ� ƻƴƯƸƱƹƾƬǂƴǋ� ƮƱƼƺǋƾƹƺ�
ƽƮǋƳƬƹƬ�ƽ�ƽƴƽƾƱƸƹǇƸ�ƻƼƴƸƱƹƱƹƴƱƸ�ƯƴưƼƺƶƽƴǁƷƺƼƺǁƴ'
ƹƬ(�ƜƺưƺƭƹǇƱ�ƯƴƻƱƼƻƴƯƸƱƹƾƬǂƴƴ�ƻƼƺǋƮƷǋǊƾƽǋ�Ʈ�ƮƴưƱ�
ƬƽƴƸƻƾƺƸƬƾƴǃƱƽƶƴǁ� ƽƱƼƺ'ƯƺƷƿƭǇǁ� ƻǋƾƱƹ� ƹƬ� ƻƼƴƶƼƱ'
ƻƷƱƹƹƺƵ�ưƱƽƹƱ�ƴ�ƾƮƱƼưƺƸ�ƹƱƭƱ�U+1&+2W(�ƐǇƷƺ�ƼƬƹƱƱ�ưƺ'
ƶƬƳƬƹƺ&�ǃƾƺ�ưƬƹƹǇƱ�ƺƭƷƬƽƾƴ�ǋƮƷǋǊƾƽǋ�ƹƬƴƭƺƷƱƱ�ǃƬƽƾǇ'
Ƹƴ� ƷƺƶƬƷƴƳƬǂƴǋƸƴ� ƯƴƻƱƼƻƴƯƸƱƹƾƬǂƴǋ� ƻƼƴ� ƻƼƴƸƱƹƱ'
ƹƴƴ�ƯƴưƼƺƶƽƴǁƷƺƼƺǁƴƹƬ�U+3&,*W(�ƞǃƴƾƬƱƾƽǋ&�ǃƾƺ�ưƬƹƹǇƱ�
ƴƳƸƱƹƱƹƴǋ� ƺƭƼƬƾƴƸǇ&� ƶƬƶ� ƾƺƷǈƶƺ� ƻƼƺƴƽǁƺưƴƾ� ƺƾƸƱƹƬ�
ƷƱƶƬƼƽƾƮƱƹƹƺƯƺ�ƻƼƱƻƬƼƬƾƬ� U,+W(�ſ�ƽƺƲƬƷƱƹƴǊ&�ưƴƳƬƵƹ�
ƴƽƽƷƱưƺƮƬƹƴǋ�ƹƱ�ƻƺƳƮƺƷǋƱƾ�ƹƬ�+**��ƿƽƾƬƹƺƮƴƾǈ�ƻƼƴ'
Ƽƺưƿ�ưƬƹƹǇǁ�ƯƴƻƱƼƻƴƯƸƱƹƾƬǂƴǋ�Ʈ�ƽƮǋƳƴ�ƽ�ƺƾƽƿƾƽƾƮƴƱƸ�
ưƬƹƹǇǁ�ƺ�ƭƴƺƻƽƴƴ&�ƺưƹƬƶƺ�ƮǇǄƱ�ƿƶƬƳƬƹƹǇƱ�ƺƽƺƭƱƹƹƺ'
ƽƾƴ�ƻƺƳƮƺƷǋǊƾ�ƴƽƶƷǊǃƴƾǈ�ưƼƿƯƴƱ�ƮƺƳƸƺƲƹǇƱ�ƻƼƴǃƴƹǇ�
ƻƺǋƮƷƱƹƴǋ�ưƬƹƹǇǁ�ƻǋƾƱƹ(
ƟƬƶƲƱ� ƼƬƹƱƱ� ƭǇƷƺ� ưƺƶƬƳƬƹƺ&� ǃƾƺ� ƳƹƬǃƱƹƴǋ� ǀƴƭƼƴ'

ƹƺƯƱƹƬ� ƭǇƷƴ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƮǇǄƱ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƻƺ'
ƽƾƬƮƷƱƹƹǇƸ� ưƴƬƯƹƺƳƺƸ� M;LM'=hP',&� ǃƱƸ� ƿ� ƻƬǂƴƱƹƾƺƮ�
Ʈ� ƶƺƹƾƼƺƷǈƹǇǁ� ƯƼƿƻƻƬǁ� U,,W(� Ʃƾƴ� ưƬƹƹǇƱ� ƽƺƻƺƽƾƬƮƴ'
ƸǇ� ƽ� ƼƱƳƿƷǈƾƬƾƬƸƴ(� ƟƼƺƸƭƺƾƴǃƱƽƶƴƱ� ƺƽƷƺƲƹƱƹƴǋ&� ƻƺ'
ƮƴưƴƸƺƸƿ&�ƽƾƬƹƺƮǋƾƽǋ�ƮƬƲƹƺƵ�ƻƼƺƭƷƱƸƺƵ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�
=IPC>'+3(�ƜƼƱưƮƬƼƴƾƱƷǈƹǇƱ�ƺƾǃƱƾǇ�ƺ�ƼƱƳƿƷǈƾƬƾƬǁ�ƻƬƹ'
ưƱƸƴƴ�=IPC>'+3�ƻƺƶƬƳƬƷƴ&�ǃƾƺ�ƿ�ƴƹǀƴǂƴƼƺƮƬƹƹǇǁ�ƻƬǂƴ'
ƱƹƾƺƮ�ƺƭǇǃƹƺ�ƼƬƳƮƴƮƬƱƾƽǋ�ƾƼƺƸƭƺǂƴƾƺƻƱƹƴǋ�"-0&,�#�ƴ�
ƸƺƲƱƾ�ƴƸƱƾǈ�ƻƺƮǇǄƱƹƹǇƵ�>'ưƴƸƱƼ�".0&.�#�U,-W&�ǁƺƾǋ�ǉƾƴ�
ƻƺƶƬƳƬƾƱƷƴ�ưƬƲƱ�ƮǇǄƱ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƾǋƲƱƷƺƵ�ƽƾƱƻƱƹǈǊ�
=IPC>'+3� "� /1&1�� ƴ� /3&0�� ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ#� U++W(� ƚƺƮǇƱ�
ưƬƹƹǇƱ�ƻƺưƾƮƱƼƲưƬǊƾ&�ǃƾƺ�ƿ�ƻƬǂƴƱƹƾƺƮ&�ƴƹǀƴǂƴƼƺƮƬƹ'
ƹǇǁ�ưƬƹƹǇƸ�ƶƺƼƺƹƬƮƴƼƿƽƺƸ&�ƽƿǅƱƽƾƮƿƱƾ�Ƽƴƽƶ�ƼƬƳƮƴƾƴǋ�
ưƴƽƽƱƸƴƹƴƼƺƮƬƹƹƺƯƺ� ƮƹƿƾƼƴƽƺƽƿưƴƽƾƺƯƺ� ƽƮƱƼƾǇƮƬƹƴǋ�
"ƒƑƞ'ƽƴƹưƼƺƸ#� U++&+/&,-W(ƟƬƶƴƱ� ƴƳƸƱƹƱƹƴǋ� ƸƺƯƿƾ� ƺƭǆ'
ǋƽƹǋƾǈ�ƯƱƸƺƼƼƬƯƴǃƱƽƶƴƱ�ƴƳƸƱƹƱƹƴǋ�Ʈ�ƞƛƜƝ(�ƜƺưƺƭƹǇƵ�
Ƽƴƽƿƹƺƶ�ƸƺƲƹƺ�ƾƼƬƶƾƺƮƬƾǈ�ƹƬƼƿǄƱƹƴƱƸ�ƶƼƺƮƺƺƭƼƬǅƱ'
ƹƴǋ�ƸƴƶƼƺǂƴƼƶƿƷǋƾƺƼƹƺƯƺ�ƳƮƱƹƬ�ƽƺƽƿưƴƽƾƺƯƺ�ƼƿƽƷƬ&�ǃƾƺ�
ƴƸƱƱƾ�ƮƱƽƺƸƺƱ�ƻƬƾƺǀƴƳƴƺƷƺƯƴǃƱƽƶƺƱ�ƺƭƺƽƹƺƮƬƹƴƱ�ƽƺ'
ƻƿƾƽƾƮƿǊǅƱƵ�ƻƬƾƺƷƺƯƴƴ�U++W(
ƚƬ� ƽƱƯƺưƹǋǄƹƴƵ� ưƱƹǈ� ưƺƽƾƬƾƺǃƹƺ� ƽƷƺƲƹƺ� ƮǇǋƮƴƾǈ�

ƻƱƼƮƴǃƹƿǊ� ƻƼƴǃƴƹƿ� ƶƽƱƼƺưƱƼƸƴƴ� ƷƴǂƱƮƺƵ� ƺƭƷƬƽƾƴ(�
ƛưƹƬƶƺ&�ƽƷƱưƿƱƾ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƻƼƴ�ǉƾƺƸ�ƻƼƴƳƹƬƶƺƮ�ƶƽƱ'
ƼƺƽƾƺƸƴƴ�ƺƭƹƬƼƿƲƱƹƺ�ƹƱ�ƭǇƷƺ(�ƞƷƱưƿƱƾ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�

ƮƽƱƸ� ƻƬǂƴƱƹƾƬƸ� ƭǇƷƬ� ƻƼƺƮƱưƱƹƬ� ƺƶƽƴƯƱƹƺƾƱƼƬƻƴǋ&� Ƭ�
Ƽǋư�ƼƬƹƹƴǁ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƻƺƶƬƳƬƷ&�ǃƾƺ�ưƬƹƹƬǋ�ƻƼƺǂƱ'
ưƿƼƬ� ƻƺƸƺƯƬƱƾ� ƴƽƶƷǊǃƴƾǈ� ƶƽƱƼƺƽƾƺƸƴǊ� U,.W(�ƜƬǂƴƱƹ'
ƾǇ&�ƮƶƷǊǃƱƹƹǇƱ�Ʈ�ưƬƹƹƺƱ�ƴƽƽƷƱưƺƮƬƹƴƱ�ƹƱ�ƽƺƺƭǅƬƷƴ�
ƺ� ƲƬƷƺƭƬǁ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƶƽƱƼƺƽƾƺƸƴƴ(� @k^gb� ƴ� ƽƺƬƮƾ(�
U,/W�Ʈ�ƽƮƺƱƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƿƶƬƳƬƷƴ&�ǃƾƺ�ƺ�ƶƽƱƼƺƽƾƺƸƴƴ�
ƽƺƺƭǅƴƷƴ�+0�ƻƬǂƴƱƹƾƺƮ�"-,�#�ƮƸƱƽƾƱ�ƽ�ưƼƿƯƴƸƴ�ƽƴƸ'
ƻƾƺƸƬƸƴ� ƳƬƭƺƷƱƮƬƹƴǋ(� ƜƼƴ� ƷƱǃƱƹƴƴ� ƴ� ƴƽǃƱƳƹƺƮƱƹƴƴ�
ƽƴƸƻƾƺƸƺƮ&� ƽƮǋƳƬƹƹǇǁ� ƽ�=IPC>&� ƶƽƱƼƺƽƾƺƸƴǋ�ƻƼƴƽƿƾ'
ƽƾƮƺƮƬƷƬ�ƾƺƷǈƶƺ�ƿ�+�ƻƬǂƴƱƹƾƬ�",�#(
ſƬƶ�ƺƾƸƱǃƬƷƺƽǈ�ƮǇǄƱ&�ƻƱƼƮƴǃƹƬǋ�ưƺƶƿƸƱƹƾƬǂƴǋ&�ƻƺ'

ƷƿǃƱƹƹƬǋ� ưƷǋ� ưƬƹƹƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ&� ƴƸƱƱƾ� Ƽǋư� ƺƯƼƬ'
ƹƴǃƱƹƴƵ(� Ƒ� ƬƹƬƷƴƳƬǁ� ƻƬǂƴƱƹƾƬ� ƳƬǃƬƽƾƿǊ� ƺƾƽƿƾƽƾƮƿǊƾ�
ƾƬƶƴƱ�ƮƬƲƹǇƱ�ƻƺƶƬƳƬƾƱƷƴ&�ƶƬƶ�>'ưƴƸƱƼ&�ƺưƹƬƶƺ&�ưƼƿƯƴƱ�
ƻƺƶƬƳƬƾƱƷƴ�ƶƺƬƯƿƷǋǂƴƴ�ƻƺƳƮƺƷǋǊƾ�ƶƺƸƻƱƹƽƴƼƺƮƬƾǈ�ǉƾƺ(
ƖƳƮƱƽƾƹƺ&� ǃƾƺ� ƽƴƹưƼƺƸ� ƮǇƽƮƺƭƺƲưƱƹƴǋ� ǂƴƾƺƶƴƹƺƮ�

"ǂƴƾƺƶƴƹƺƮǇƵ� ǄƾƺƼƸ#� ǋƮƷǋƱƾƽǋ� ƮƬƲƹǇƸ� ǀƬƶƾƺƼƺƸ&�
ƶƺƾƺƼǇƵ� ƿƽƿƯƿƭƷǋƱƾ� ƻƼƺƯƼƱƽƽƴƼƺƮƬƹƴƱ� ƳƬƭƺƷƱƮƬƹƴǋ�
U,0W(�ƐƺƷƱƱ�ƮǇƽƺƶƴƱ�ƿƼƺƮƹƴ�ƴƹƾƱƼƷƱƵƶƴƹƬ�"CF#�'0�ƴ�CF'+*�
ƹƬƭƷǊưƬƷƴƽǈ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�=IPC>'+3&�ǃƾƺ�ƶƺƼƼƱƷƴƼƿƱƾ�
ƽ� ƾǋƲƱƽƾǈǊ� ƳƬƭƺƷƱƮƬƹƴǋ� U,0&,1W&� ƺưƹƬƶƺ&� ưƬƹƹƬǋ� ưƺ'
ƶƿƸƱƹƾƬǂƴǋ�ƹƱ�ƽƺưƱƼƲƬƷƬ�ƶƺƹƶƼƱƾƹǇǁ�ƳƹƬǃƱƹƴƵ�ƺƾƹƺ'
ƽƴƾƱƷǈƹƺ�ǂƴƾƺƶƴƹƺƮ(�ƢƴƾƺƶƴƹƺƮǇƵ�ǄƾƺƼƸ�ƺƾƹƺƽƴƾƽǋ�ƶ�
ƻƺƮǇǄƱƹƹƺƸƿ� ƻƼƺƴƳƮƺưƽƾƮƿ� ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ� ǂƴƾƺƶƴ'
ƹƺƮ�ƽ�ǄƴƼƺƶƴƸ�ƽƻƱƶƾƼƺƸ�ƭƴƺƷƺƯƴǃƱƽƶƺƵ�ƬƶƾƴƮƹƺƽƾƴ�ƴƳ�
ƼƬƳƷƴǃƹǇǁ�ƾƶƬƹƱƵ�ƴ�ƶƷƱƾƺƶ�"ƯƷƬƮƹǇƸ�ƺƭƼƬƳƺƸ&�ƴƸƸƿƹ'
ƹǇǁ�ƶƷƱƾƺƶ#&�ǃƾƺ�ƽƮǋƳƬƹƺ�ƽ�ƼƬƳƷƴǃƹǇƸƴ�ƴƹǀƱƶǂƴǋƸƴ�ƴ�
ƻƺƾƱƼƱƵ�ƺƾƼƴǂƬƾƱƷǈƹƺƵ�ƺƭƼƬƾƹƺƵ�ƽƮǋƳƴ�ƹƬ�ƴƸƸƿƹƹƿǊ�
ƽƴƽƾƱƸƿ(�Ʃƾƴ�ǂƴƾƺƶƴƹǇ�ƮǇƳǇƮƬǊƾ�ƻƺƷƺƲƴƾƱƷǈƹƿǊ�ƺƭ'
ƼƬƾƹƿǊ�ƽƮǋƳǈ� ƽ� ưƼƿƯƴƸƴ�ƴƸƸƿƹƹǇƸƴ� ƶƷƱƾƶƬƸƴ�ƴ� ƻƼƺ'
ưƺƷƲƬǊƾ�ƻƼƴƮƷƱƶƬƾǈ�ƴǁ�Ʈ�ƸƱƽƾƬ�ƮƺƽƻƬƷƱƹƴǋ&�ƮǇƳǇƮƬǋ�
ǉƶƽƻƺƹƱƹǂƴƬƷǈƹǇƵ� Ƽƺƽƾ� ƮƺƽƻƬƷƱƹƴǋ� ƴ� ƻƺƮƼƱƲưƱƹƴǋ�
ƺƼƯƬƹƺƮ(� Ʃƾƺ� ƹƱƻƼƱƶƼƬǅƬǊǅƬǋƽǋ� ǉƶƽƾƼƱƸƬƷǈƹƬǋ� Ƭƶ'
ƾƴƮƬǂƴǋ�ƴ�ƬƾƬƶƬ�ƬƿƾƺƴƸƸƿƹƹƺƵ�ƽƴƽƾƱƸǇ�U,1W(
ſƺƼƾƴƶƺƽƾƱƼƺƴưǇ� ƺƭǇǃƹƺ� ƴƽƻƺƷǈƳƿǊƾƽǋ� ưƷǋ� ƻƺưƬ'

ƮƷƱƹƴǋ� ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ� ƼƱƬƶǂƴƵ&� ƶƺƾƺƼǇƱ� ƭǇƷƴ� ƺƽ'
ƹƺƮƹǇƸ�ƽƼƱưƽƾƮƺƸ�ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƱƵ�ƾƱƼƬƻƴƴ�Ʈƺ�
ƮƼƱƸǋ� ǉƻƴưƱƸƴƴ� ƶƺƼƺƹƬƮƴƼƿƽƬ� U,1&,2W&� ǃƾƺ� ƾƬƶƲƱ� ƻƺ'
ƳƮƺƷǋƷƺ� ƶƿƻƴƼƺƮƬƾǈ� ǂƴƾƺƶƴƹƺƮǇƵ� ǄƾƺƼƸ� ƻƬǂƴƱƹƾƬƸ&�
ƻƼƴ�ƻƺǋƮƷƱƹƴƴ�ƽƺƺƾƮƱƾƽƾƮƱƹƹǇǁ�ƽƴƸƻƾƺƸƺƮ(�Ƒ�ƹƬǄƱƸ�
ƴƽƽƷƱưƺƮƬƹƴƴ� +*� ƻƬǂƴƱƹƾƺƮ� ƻƼƺǋƮƷǋƷƴ� ƻƼƴƳƹƬƶƴ� ǂƴ'
ƾƺƶƴƹƺƮƺƯƺ�ǄƾƺƼƸƬ�"ƻƬǂƴƱƹƾǇ&�ƴƸƱǊǅƴƱ�ƻƺƮǇǄƱƹƹǇƱ�
ƻƺƶƬƳƬƾƱƷƴ�>'ưƴƸƱƼƬ#&�Ƭ�ƴƸƱƹƹƺ�ƶƺƸƻƷƱƶƽ�ƽƴƸƻƾƺƸƺƮ4�
ƿƽƾƬƷƺƽƾǈ&�ƻƺƾƱƼǊ�ƬƻƻƱƾƴƾƬ&�ƼƱƳƶƿǊ�ƭƺƷǈ�Ʈ�ƸǇǄǂƬǁ�ƴ�
ƽƿƽƾƬƮƬǁ&� ƾƺǄƹƺƾƿ&� ƼƮƺƾƿ&� ưƴƬƼƱǊ&� ƽǇƻǈ� "+� ǃƱƷƺƮƱƶ� ǜ�
Ɲƴƽƿƹƺƶ�/#&�ƿǃƬǅƱƹƹƺƱ�ưǇǁƬƹƴƱ&�ƯƺƷƺƮƹƿǊ�ƭƺƷǈ&�ƮǇƽƺ'
ƶƿǊ� ƹƱ� ƽƹƴƲƬǊǅƿǊƽǋ� ƸƱưƴƶƬƸƱƹƾƺƳƹƺ� ƾƱƸƻƱƼƬƾƿƼƿ&�
ƽƻƿƾƬƹƹƺƽƾǈ�ƽƺƳƹƬƹƴǋ�ƴ�ƻƺƾƱƼǊ�ƶƺƺƼưƴƹƬǂƴƴ(�ſƿƻƴƼƺ'
ƮƬƹƴƱ�ƽƴƸƻƾƺƸƺƮ�ƭǇƷƺ�ƻƼƺƮƱưƱƹƺ�ƽ�ƻƺƸƺǅǈǊ�ưƱƶƽƬ'
ƸƱƾƬƳƺƹƬ�+,�ƸƯ�ƮƹƿƾƼƴƮƱƹƹƺ�,�ƼƬƳƬ�Ʈ�ưƱƹǈ�Ʈ�ƾƱǃƱƹƴƱ�,'-�
ưƹƱƵ�Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƽƺƽƾƺǋƹƴǋ�ƻƬǂƴƱƹƾƬ(

ƒƨƒƜƓƨ
ƒƬƹƹƺƱ�ƴƽƽƷƱưƺƮƬƹƴƱ�ƻƺƶƬƳƬƷƺ&�ǃƾƺ�ƻƼƴ�ƳƬƭƺƷƱƮƬ'

ƹƴƴ�=IPC>�+3�"M;LM'=hP',#�ƴƳƸƱƹƱƹƴǋ�ƞƛƜƝ�ƹƱ�ǋƮƷǋ'
Ǌƾƽǋ�ƻƱƼƮƴǃƹǇƸƴ�ƹƱƽƸƺƾƼǋ�ƹƬ�ƾƺ&�ǃƾƺ�ƻƺƷƺƽƾǈ�ƼƾƬ�ǋƮ'
ƷǋƱƾƽǋ�ƺưƹƴƸ�ƴƳ�ƴƽƾƺǃƹƴƶƺƮ�ƮǁƺưƹǇǁ�ƮƺƼƺƾ�ưƷǋ�ƴƹǀƱƶ'
ǂƴƴ(�ƟƼƬƹƽƷǋǂƴǋ�ǉƷƱƸƱƹƾƺƮ�ƻƺƼƬƲƱƹƴǋ�ƺƻƼƱưƱƷǋƱƾƽǋ�
ƸƱưƴƶƬƸƱƹƾƺƳƹƺƵ�ƾƱƼƬƻƴƱƵ(�ƒƬƹƹǇƱ�ƻƺƼƬƲƱƹƴǋ�ƹƱ�ƳƬ'
ƮƴƽƱƷƴ�ƺƾ� ưƴƹƬƸƴƶƴ� ƶƷƴƹƴǃƱƽƶƺƯƺ� ƾƱǃƱƹƴǋ� ƳƬƭƺƷƱƮƬ'
ƹƴǋ4� ƼƱƶƺƹƮƬƷƱƽǂƱƹǂƴƴ&� ƻƼƺƯƼƱƽƽƴƼƺƮƬƹƴǋ&� ƾǋƲƱƽƾƴ�
ƽƺƽƾƺǋƹƴǋ&�ƲƬƷƺƭ�ƴ�ƺƭǅƴǁ�ƽƴƸƻƾƺƸƺƮ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4
+(�QZg`�=(&�Bhk[r�J(Q(&�BZr]^g�@(A(&�AZh�A(@(�;�gho^e�\hkhgZobknl�

hnm[k^Zd� h_� `eh[Ze� a^Zema� \hg\^kg(� FZg\^m(� ,*,*5-3/4.1*ǜ.1-(� ]hb4�
+*(+*+0)M*+.*'01-0",*#-*+2/'3(

,(� =^gm^kl'h_'>bl^Zl^'=hgmkhe'Zg]'Jk^o^gmbhg� =hg_bkf^]� ,*+3'
g=hP� \Zl^l� `eh[Zeer(� U"Z\\^ll^]� hg� -+� DZgnZkr� ,*,*#W5� ammil4))ppp(
\]\(`ho)\hkhgZobknl),*+3'g\ho)eh\Zmbhgl'\hg_bkf^]'\Zl^l(amfe(

-(� Qhke]'B^Zema'Ik`ZgbsZmbhg� MmZm^f^gm� hg� ma^� l^\hg]� f^^mbg`�
h_� ma^� Cgm^kgZmbhgZe� B^Zema� L^`neZmbhgl� ",**/#� ?f^k`^g\r� =hffbmm^^�

k^`Zk]bg`� ma^� hnm[k^Zd� h_� gho^e� \hkhgZobknl� ",*+3'g=hP#� U"Z\\^ll^]�
hg� -+� DZgnZkr� ,*,*#W5� ammil4))ppp(pah(bgm)g^pl'khhf)]^mZbe)-*'*+'
,*,*'lmZm^f^gm'hg'ma^'l^\hg]'f^^mbg`'h_'ma^'bgm^kgZmbhgZe'a^Zema'
k^`neZmbhgl'",**/#'^f^k`^g\r'\hffbmm^^'k^`Zk]bg`'ma^'hnm[k^Zd'h_'
gho^e'\hkhgZobknl'",*+3'g\ho#(

.(� =aZg� D(@(&� Nh� E(E(&� Nl^� B(&� Dbg� >(S(&� Sn^g� E(S(� Cgm^kli^\b^l�
mkZglfbllbhg� Zg]� ^f^k`^g\^� h_� gho^e� obknl^l4� e^llhgl� _khf� [Zml� Zg]�
[bk]l(�Nk^g]l�Gb\kh[bhe(�,*+-5,+4/..ǜ///(

Рис. 5. Проявление цитокинового шторма 
в виде сыпи по всему телу у пациента 

с коронавирусной инфекцией

Fig. 5. The manifestation of a cytokine storm 
in the form of a rash throughout the body 

in a patient with coronavirus infection
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/(� Qn� ;(&� J^g`� S(&� BnZg`� <(&� >bg`� R(&� QZg`� R(&� Hbn� J(� A^ghf^�
\hfihlbmbhg� Zg]� ]bo^k`^g\^� h_� ma^� gho^e� \hkhgZobknl� ",*+3'g=hP#�
hkb`bgZmbg`�bg�=abgZ(�=^ee�Bhlm�Gb\kh[^(�,*,*5,1"-#4-,/ǜ-,2(

0(� <Zkk^mh� G(F(&� N^bq^bkZ� G(A(&� =Zkfh� ?(B(� Cg_^\mbhnl� ]bl^Zl^l�
^ib]^fbheh`r(�D�?ib]^fbhe�=hffngbmr�B^Zema(�,**050*4+3,ǜ+3/(

1(� Rn� R(&� =a^g� J(&� QZg`� D(&� @^g`� D(&� Tahn� B(&� Fb� R(� ?ohenmbhg� h_� ma^�
gho^e� \hkhgZobknl� _khf� ma^� hg`hbg`� QnaZg� hnm[k^Zd� Zg]� fh]^ebg`�
h_� bml� libd^� ikhm^bg� _hk� kbld� h_� anfZg� mkZglfbllbhg(� M\b� =abgZ� Fb_^� M\b(�
,*,*50-"-#4./1ǜ.0*

2(� AnZg� Q'D&� Hb� T'S&� Bn� S&� FbZg`� Q'B&� In� ='K&� B^� D'R(� =ebgb\Ze�
\aZkZ\m^kblmb\l� h_� ,*+3� gho^e� \hkhgZobknl� bg_^\mbhg� bg� =abgZ(� H� ?g`e� D�
G^](�,*,*

3(� AnZg� Q'D&� Hb� T'S&� Bn� S&� FbZg`� Q'B&� In� ='K&� B^� D'R(� =ebgb\Ze�
\aZkZ\m^kblmb\l� h_� ,*+3� gho^e� \hkhgZobknl� bg_^\mbhg� bg� =abgZ(� H� ?g`e� D�
G^](�,*,*�]hb4�+*(+*/0)H?DGhZ,**,*-,

+*(�SZg`�S(&�Fn�K(&�Fbn�G(&�QZg`�S(&�TaZg`�;(&�DZeZeb�H(�?ib]^fbheh`b\Ze�
Zg]� \ebgb\Ze� _^Zmnk^l� h_� ma^� ,*+3� gho^e� \hkhgZobknl� hnm[k^Zd� bg� =abgZ(�
f^]Lqbo(�,*,*5,*,*�,*,*(*,(+*(,**,+01/(

++(�Q(D(�AnZg&�T(S(�Hb&�S(�Bn&�Q(B(�FbZg`&�=(K(�In&�D(R(�B^&�F(�Fbn&�B(�
MaZg&�=(F(�F^b&�>(M(=(�Bnb&�<(�>n&�F(D(�Fb&�A(�T^g`&�E(S(�Sn^g&�L(=(�=a^g&�
=(F(� NZg`&� N(� QZg`&� J(S(� =a^g&� D(� RbZg`&� M(S(� Fb&� D(F(� QZg`&� T(D(� FbZg`&�
S(R(�J^g`&�F(�Q^b&� S(� Fbn&� S(B(�Bn&�J(�J^g`&�D(G(�QZg`&�D(S(�Fbn&�T(�=a^g&�
A(�Fb&�T(D(�Ta^g`&�M(K(�Kbn&�D(�Fnh&�=(D(�S^&�M(S(�TanH(M(�Tahg`&�=ebgb\Ze�
=aZkZ\m^kblmb\l� h_� =hkhgZobknl� >bl^Zl^� ,*+3� bg� =abgZ&� H� ?g`e� D� G^](�
",*,*#�U

+,(�Fbn�S(&�SZg`�S(&�TaZg`�=(&�BnZg`�@(&�QZg`�@(&�SnZg�D(&�QZg`�T(&�Fb�D(&�
Fb�D(&�@^g`�=(&�TaZg`�T(&�QZg`�F(&�J^g`�F(&�=a^g�F(&�Kbg�S(&�TaZh�>(&�NZg�
M(&�Sbg�F(&�Rn�D(&�Tahn�=(&�DbZg`F�=(�M\b^g\^�=abgZ5�Fb_^�l\b^g\^l4�,*,*(�
Fbn&�=ebgb\Ze�Zg]�[bh\a^fb\Ze�bg]^q^l�_khf�,*+3'g=hP�bg_^\m^]�iZmb^gml�
ebgd^]�mh�obkZe�ehZ]l�Zg]�eng`�bgcnkr(

+-(� A(Q(� AnZg&� F(� AZh&� D(Q(�QZg`&� R(D(�Q^g&� N(B(�GZh&� M(Q(� J^g`&�
N(�TaZg`&�R(G(�=a^g@(G(�Fn&�U?qiehkbg`�ma^�f^\aZgblf�h_� ebo^k�^gsrf^�
Z[ghkfZebmb^l� bg� iZmb^gml� pbma� gho^e� \hkhgZobknl'bg_^\m^]� ig^nfhgbZW&�
Tahg`anZ�AZg�TZg`�<bg`�TZ�Tab(�,�",*,*#�?**,

+.(�=(�BnZg`&�S(�QZg`&�R(�Fb&�F(�L^g&�D(�TaZh&�S(�Bn&�F(�TaZg`&�A(�@Zg&�D(�
Rn&�R(�An&�T(�=a^g`&�N(�Sn&�D(�RbZ&�S(�Q^b&�Q(�Qn&�R(�Rb^&�Q(�Sbg&�B(�Fb&�G(�Fbn&�
S(�RbZh&�B(�AZh&�F(�Anh&�D(�Rb^&�A(�QZg`&�L(�DbZg`&�T(�AZh&�K(�Dbg&�D(�QZg`<(�
=Zh&�=ebgb\Ze�_^Zmnk^l�h_�iZmb^gml�bg_^\m^]�pbma�,*+3�gho^e�\hkhgZobknl�bg�
QnaZg&�=abgZ&�FZg\^m�"Fhg]hg&�?g`eZg]#(�+*,,-�",*,*#�.31'/*0

+/(�NZg`�H(&�Fb�>(&�QZg`�R(&�Mng�T(�;[ghkfZe�\hZ`neZmbhg�iZkZf^m^kl�
Zk^� Zllh\bZm^]� pbma� ihhk� ikh`ghlbl� bg� iZmb^gml� pbma� gho^e� \hkhgZobknl�
ig^nfhgbZ(�D�Nakhf[�BZ^fhlm�DNB(�,*,*5+2".#42..ǜ2.1(

+0(�QZg`�F&�QZg`�S&�S^�>&�Fbn�K(�L^ob^p�h_�ma^�,*+3�gho^e�\hkhgZobknl�
"M;LM'=hP',#� [Zl^]� hg� \nkk^gm� ^ob]^g\^(� Cgm� D� ;gmbfb\kh[� ;`^gml(�
,*,*5//"0#4+*/3.2(

+1(� EZeZfiZebdbl� ;&�Ah^ms^� M&� ?elg^k� J(� ClheZm^]� ari^kib`f^gmZmbhg�
h_� ma^�hkZe�fn\hlZ�]n^� mh� ar]khqr\aehkhjnbg^(� D�>ml\a�>^kfZmhe�A^l(�
,*+,5+*"+,#43,+'3,,(

+2(� Nhlbhl� EC&� EZeh`bkhn� ?G&� MdeZohnghn� ;(� >kn`'Zllh\bZm^]�
ari^kib`f^gmZmbhg�h_� ma^�hkZe�fn\hlZ4� k^ihkm�h_� _hnk�\Zl^l(�IkZe�Mnk`�
IkZe�G^]�IkZe�JZmahe�IkZe�LZ]bhe(�,*+25+,/"-#4^/.'^00(

+3(� @^kgZg]^s� A&� AnsfZg� ;&� P^kZ� C(� F^lbhg^l� ib`f^gmZ]Zl� ]^� eZ�
fn\hlZ�hkZe(�JZkm^�C(�>^kfZmhe�=GK�,*+/5�+-4�+-3ǜ+.2(

,*(� =aZ\Åg'>ne\^r� P&� FÅi^s'FZ[Z]r� D&� PbeeZkkh^e'>hkk^`h�G&� ^m� Ze(�
IkZe�fZgb_^lmZmbhgl�Zllh\bZm^]�pbma�ZgmbfZeZkbZe�ma^kZir�bg�iZmb^gml�pbma�
lrlm^fb\�eninl�^krma^fZmhlnl(�Fninl(�,*,*5,3"1#410+'100(

,+(� >^� ;g]kZ]^� <;&� @hgl^\Z� @J&� Jbk^l� @L&� ^m� Ze(� BZk]� iZeZm^�
ari^kib`f^gmZmbhg�l^\hg]Zkr�mh�\aehkhjnbg^�ma^kZir4�k^ihkm�h_�\Zl^l(�D�
=nmZg�JZmahe�,*+-5�.*4�2--ǜ2-2(

,,(� BZg� B&� SZg`� F&� Fbn� L&� ^m� Ze(� Jkhfbg^gm� \aZg`^l� bg� [ehh]�
\hZ`neZmbhg�h_�iZmb^gml�pbma�M;LM'=hP',�bg_^\mbhg(�=ebg�=a^f�FZ[�G^](�
,*,*5/2"1#4+++0'++,*(

,-(�QZg`�S(>(&�TaZg`�M(J(&�Q^b�K(T(&�TaZh�G(G(&�G^b�B(&�TaZg`�T(F(�
=IPC>'+3�\hfieb\Zm^]�pbma�>C=4�,�\Zl^l� k^ihkm� Zg]� ebm^kZmnk^l� k^ob^p(�
Tahg`anZ� Rn^� S^� Rn^� TZ� Tab� Tahg`anZ� Rn^r^qn^� TZsab(� ,*,*5.+"GZk�
"*##4?**+

,.(�@hq�H@&�RbZh�=&�Mhh]�;D&�^m�Ze(�Bri^k[Zkb\�hqr`^g�ma^kZir�_hk�ma^�
mk^Zmf^gm� h_� kZ]bZmbhg'bg]n\^]� q^khlmhfbZ4� Z� lrlm^fZmb\� k^ob^p(� IkZe�
Mnk`�IkZe�G^]�IkZe�JZmahe�IkZe�LZ]bhe(�,*+/5+,*"+#4,,',2

,/(�@k^gb�@&�G^]nkb�;&�AZsbZ�@&�^m�Ze(�MrfimhfZmheh`r�bg�a^Z]�Zg]�g^\d�
]blmkb\m� bg� \hkhgZobknl� ]bl^Zl^� "=IPC>'+3#4� ;� ihllb[e^� g^nkhbgoZlbo^�
Z\mbhg�h_�M;LM'=hP',�Uin[ebla^]�hgebg^�Za^Z]�h_�ikbgm&�,*,*�Dng�+2W(�;f�
D�ImheZkrg`he(�,*,*5.+"/#4+*,0+,(

,0(�QZg�M(&� Sb�K(&� @Zg�M(&� Fo� D(&� TaZg`�R(&�Anh� F(�=aZkZ\m^kblmb\l�h_�
erfiah\rm^�ln[l^ml�Zg]�\rmhdbg^l�bg�i^kbia^kZe�[ehh]�h_�+,-�ahlibmZebs^]�
iZmb^gml�pbma� ,*+3�gho^e� \hkhgZobknl�ig^nfhgbZ� "H=J#�f^]Lqbo(� ,*,*�
,*,*(*,(+*(,**,+2-,(

,1(� Mhg`� J&� Fb� Q&� Rb^� D&� Bhn� S&� Shn� =(� =rmhdbg^� Mmhkf� Cg]n\^]� [r�
M;LM'=hP',� Uin[ebla^]� hgebg^� Za^Z]� h_� ikbgm&� ,*,*� Dng� 3W(� =ebg� =abf�
;\mZ(�,*,*5/*34,2*',21(

,2(�;nr^ng`�N(Q(&�F^^�D(M(Q(&�FZb�Q(E(&�=ahb�=(B(&�F^^�B(E(&�F^^�D(M(&�
Fb�J(=(&�Fhd�E(B(&�H`�S(S(&�Qhg`�Q(G(&�S^ng`�S(G(�Na^�nl^�h_�\hkmb\hlm^khb]�
Zl� mk^Zmf^gm� bg� M;LM� pZl� Zllh\bZm^]� pbma� Z]o^kl^� hnm\hf^l4� Z�
k^mkhli^\mbo^�\hahkm�lmn]r(�D(�Cg_^\mbhg(�,**/5,432ǜ+*,

,3(�Mikhlmhg�HL�Zg]�;laphkma�DD(�Lhe^�h_�='k^Z\mbo^�ikhm^bg�Zm�lbm^l�
h_�bgɘZffZmbhg�Zg]�bg_^\mbhg(�@khgm�Cffnghe�,*+25�34�+ǜ++(

-*(� BnZg`� C&� JkZgZmZ� L&� Fbf� G;&� I^aZ]bZg� ;&� ;eblcZa[ZgZ� <(�
='k^Z\mbo^� ikhm^bg&� ikh\Ze\bmhgbg&� >']bf^k&� Zg]� _^kkbmbg� bg� l^o^k^�
\hkhgZobknl� ]bl^Zl^',*+34� Z� f^mZ'ZgZerlbl(� Na^k� ;]o� L^libk� >bl(�
,*,*5+.4+1/-.000,*3-1+1/(

-+(�B^fbe¶�B&�=aZed^k�?(�PbmZfbg�=�=Zg�Mahkm^g�ma^�F^g`ma�h_�MmZr�bg�
ma^�C=O4�;�G^mZ';gZerlbl(�Hnmkb^gml(�,*+35++".#41*2(�Jn[ebla^]�,*+3�GZk�
,1(�]hb4+*(--3*)gn++*.*1*2

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƤƯưƯƳƵå�ƚ(Ø(+�ǜ�ƶ(Ƹ(ƹ(&�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƟƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�IL=C>�C>4�****'***,'1,/1'//*-(
ØƼưƼƹåƱ�Ƅ(�Ƭ(,�ǜ�ƯƷƬƮƹǇƵ�ƮƼƬǃ
ĥƼƳǀƯ�ƛ(ƞ(-�ǜ�ƮƼƬǃ'ƽƾƺƸƬƾƺƷƺƯ
ƞƼƾƳƯƻƼƱ�Ơ(Ø(.�ǜ�ƺƼưƴƹƬƾƺƼ&�IL=C>�C>4�****'***,'3212'1*./(
+ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƬƮƾƺƹƺƸƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƝƺƽƽƴƵƽƶƴƵ�

ƿƹƴƮƱƼƽƴƾƱƾ�ưƼƿƲƭǇ�ƹƬƼƺưƺƮ�&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ
,žƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƐǊưƲƱƾƹƺƱ�ƀǃƼƱƲưƱƹƴƱ�ƕưƼƬƮƺƺǁƼƬƹƱƹƴǋ��ſƼƬƽƹƺƯƺƼƽƶƬǋ�ƯƺƼƺưƽƶƬǋ�ƭƺƷǈƹƴǂƬ�Ǯ+�&�

ƙƺƽƶƺƮƽƶƬǋ�ƺƭƷƬƽƾǈ&�Ɲƺƽƽƴǋ,
-ƣƬƽƾƹƬǋ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƬǋ�ƻƼƬƶƾƴƶƬ&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(
.ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƿǃƼƱƲưƱƹƴƱ��ƚƬǂƴƺƹƬƷǈƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƴƽƽƷƱưƺƮƬƾƱƷǈƽƶƴƵ�

ǂƱƹƾƼ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƴ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ǁƴƼƿƼƯƴƴ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ&�
ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(

;ONBIL�CH@ILG;NCIH4
EaZ[Z]s^�T(M(+�ǜ�Ja(>(&�;llh\bZm^�Jkh_^llhk&�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr�IL=C>�C>4****'***,'1,/1'//*-(
Mh[he^o�E(�?(,�ǜ�B^Z]�iarlb\bZg(
Nh]nZ�C(G(-�ǜ�]^gmblm(
Ghk]Zgho�I(M(.�ǜ�k^lb]^gm�lmn]^gm&�IL=C>�C>4�****'***,'3212'1*./(
+ǟJ^hie^l!�@kb^g]labi�Ogbo^klbmr�h_�LnllbZǠ�"LO>H�Ogbo^klbmr#&�Ghl\hp&�LnllbZ
,ǟEkZlgh`hkld�Gngb\biZe�BhlibmZe�Hh(�+Ǡ&�Ghl\hp�L^`bhg&�LnllbZ(
-HZmbhgZe�G^]b\Ze�L^l^Zk\a�=^gm^k�h_�>^gmblmkr�Zg]�IkZe�Zg]�GZqbeeh_Z\bZe�Mnk`^kr&�Ghl\hp&�LnllbZ(
.JkboZm^�]^gmZe�ikZ\mb\^&�Ghl\hp&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƤƯưƯƳƵå�ƚ(Ø(�)�T(M(�EaZ[Z]s^&�?'fZbe4�]k(snkZ:fZbe(kn
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Сравнительная эффективность механической 
обработки корневых каналов современными 
ni-ti инструментами

Орехова Л.Ю., Вашнева В.Ю., Порхун Т.В., Зайцева Ю.А.
ФГБОУ ВО «Первый Санкт-Петербургский государственный медицинский университет имени акад. И.П.Павлова»,  

Санкт-Петербург, Россия
Ƣåƶǌƻå
ƄƯǄåÚƿƱƼ�ǊƻƳƼƳƼƻƿƶǄåÚƸƼƲƼ�ƹåǄåƻƶǌ�ƱƼ�ƺƻƼƲƼƺ�ƵƯƱƶÚƶƿ�Ƽƿ�ƺåǂƯƻƶǄåÚƸƼƷ�ƼǄƶÚƿƸƶ�ƸƼƾƻåƱƼƲƼ�ƸƯƻƯƹƯ&�ƸƼƿƼƾƯǌ�

ƼÚǀǆåÚƿƱƹǌåƿÚǌ�Ʊ�ưƼƹǉǅƶƻÚƿƱå�ÚƹǀǄƯåƱ�ƺƯǅƶƻƻǈƺƶ�ƻƶƸåƹǉ'ƿƶƿƯƻƼƱǈƺƶ�ƶƻÚƿƾǀƺåƻƿƯƺƶ(�ƟåÚƺƼƿƾǌ�ƻƯ�ưƼƹǉǅƼå�
ƶǂ� ƾƯƵƻƼƼưƾƯƵƶå&� ǀƻƶƱåƾÚƯƹǉƻƼƷ� ÚƶÚƿåƺǈ&� ǌƱƹǌǋǆåƷÚǌ� ƽƾƼÚƿƼƷ� ƶ� ǊǁǁåƸƿƶƱƻƼƷ&� ƽƼƵƱƼƹǌǋǆåƷ� ƾƯưƼƿƯƿǉ� Ʊ�
ƸƼƾƻåƱƼƺ�ƸƯƻƯƹå�ÚƼ�ÚƹƼƴƻƼƷ�ƯƻƯƿƼƺƶåƷ&�ƻåƿ(�ơƼǊƿƼƺǀ�ÚƼƵƳƯǋƿÚǌ�ƱÚå�ƻƼƱǈå�ƶƻÚƿƾǀƺåƻƿǈ(
ƦåƺǊ(� ØƾƯƱƻƶƿǉ� ǊǁǁåƸƿƶƱƻƼÚƿǉ� ƼưƾƯưƼƿƸƶ� ƸƼƾƻåƱǈǂ� ƸƯƻƯƹƼƱ� ƵǀưƼƱ� ƿƾåƺǌ� ƾƯƵƻǈƺƶ� ÚƶÚƿåƺƯƺƶ� "L^\bikh\�

<en^&�Gmph'ɔe^�ƶ�Mh\h�M=�Jkh#(�ơƾƼƱåÚƿƶ�ƯƻƯƹƶƵ�ƽƼƹǀǄåƻƻǈǂ�ƾåƵǀƹǉƿƯƿƼƱ�ƽƾƶ�ƽƼƺƼǆƶ�ÚƸƯƻƶƾǀǋǆåƷ�ǊƹåƸƿƾƼƻƻƼƷ�
ƺƶƸƾƼÚƸƼƽƶƶ&�Ƽǃåƻƶƿǉ�ƸƯǄåÚƿƱƼ�ƺåǂƯƻƶǄåÚƸƼƷ�ƼǄƶÚƿƸƶ�ƸƼƾƻåƱƼƲƼ�ƸƯƻƯƹƯ�ƽƾƶ�ƾƯưƼƿå�Ǌƿƶƺƶ�ƶƻÚƿƾǀƺåƻƿƯƺƶ(
ƟưǀåƿƷưƺǉ� Ʒ� ƻåǀƽƴǉ(� Ɩ� ƶÚÚƹåƳƼƱƯƻƶƶ� ƶÚƽƼƹǉƵƼƱƯƹƶÚǉ� -*� ǀƳƯƹåƻƻǈǂ� ƵǀưƼƱ� "Ú� ƸƾƶƱƶƵƻƼƷ� ƸƼƾƻǌ� ưƼƹåå�

,/� ƲƾƯƳǀÚƼƱ#&� ƾƯƵƳåƹåƻƻǈǂ� ƻƯ� -� Ʋƾǀƽƽǈ� "ƽƼ� +*� Ʊ� ƸƯƴƳƼƷ� Ʋƾǀƽƽå#(� Ɩ� +� Ʋƾǀƽƽå� ưǈƹƯ� ƽƾƼƱåƳåƻƯ� ƺåǂƯƻƶǄåÚƸƯǌ�
ƼưƾƯưƼƿƸƯ� Ú� ƶÚƽƼƹǉƵƼƱƯƻƶåƺ�L^\bikh\� <en^(� ƖƼ� ,'Ʒ� Ʋƾǀƽƽå� ƶÚƽƼƹǉƵƼƱƯƹƶÚǉ�ǁƯƷƹǈ� ÚƶÚƿåƺǈ�Mh\h� M=� Jkh&� Ư� Ʊ�
ƿƾåƿǉåƷ�ƸƼƻƿƾƼƹǉƻƼƷ�Ʋƾǀƽƽå�ǝ�Gmph'ɔe^(�ƚƯƿåƺ�ưǈƹƶ�ƶƵƲƼƿƼƱƹåƻǈ�ǅƹƶǁǈ�ƶ�ƽƾƼƶƵƱåƳåƻƯ�ƼǃåƻƸƯ�ƾåƵǀƹǉƿƯƿƼƱ�ƻƯ�
ǊƹåƸƿƾƼƻƻƼƺ�ÚƸƯƻƶƾǀǋǆåƺ�ƺƶƸƾƼÚƸƼƽå(�
ƢåƶǁƺǊǀưǀǉ(� ơƼ� ƾåƵǀƹǉƿƯƿƯƺ� ÚƸƯƻƶƾǀǋǆåƷ� ǊƹåƸƿƾƼƻƻƼƷ� ƺƶƸƾƼÚƸƼƽƶƶ� +/� ǅƹƶǁƼƱ� Ʊ� ƸƯƴƳƼƷ� Ʋƾǀƽƽå� ưǈƹƼ�

ƱǈǌƱƹåƻƼ&� ǄƿƼ� ƺƯƸÚƶƺƯƹǉƻƼå� ƸƼƹƶǄåÚƿƱƼ� ƼƿƸƾǈƿǈǂ� Ƴåƻƿƶƻƻǈǂ� ƿƾǀưƼǄåƸ� ƻƯưƹǋƳƯåƿÚǌ� ƽƾƶ� ƾƯưƼƿå� Ú� L^\bikh\�
<en^�Ʊ�0*��ÚƹǀǄƯåƱ&�ƽƾƶ�ƾƯưƼƿå�Mh\h�M=�Jkh�ǝ�,1���ÚƹǀǄƯåƱ�ƶ�Gmph'ɔe^'�Ʊ�.*��ƽƾƼǃåƻƿƼƱ(�ƛÚǂƼƳǌ�ƶƵ�ƳƯƻƻƼƲƼ�
ƶÚÚƹåƳƼƱƯƻƶǌ� ƺƼƴƻƼ� ÚƳåƹƯƿǉ� ƱǈƱƼƳ&� ǄƿƼ� ƻƯƶƹǀǄǅåƷ� ƼǄƶǆƯǋǆåƷ� ƺåǂƯƻƶǄåÚƸƼƷ� ÚƽƼÚƼưƻƼÚƿǉǋ� ƼưƹƯƳƯåƿ�
ÚƶÚƿåƺƯ�L^\bikh\�<en^(�Ɩ�ƾåƵǀƹǉƿƯƿå�ưǈƹƼ�ƱǈǌƱƹåƻƼ&�ǄƿƼ�Ʊƾåƺǌ&�ƵƯƿƾƯǄåƻƻƼå�ƽƾƶ�ƾƯưƼƿå�Ú�ƻƶƸåƹǉ'ƿƶƿƯƻƼƱǈƺƶ�
ƶƻÚƿƾǀƺåƻƿƯƺƶ&�ƽƼƳƱåƾƲǅƶǂÚǌ�ƿåƾƺƶǄåÚƸƼƷ�ƼưƾƯưƼƿƸå�"L^\bikh\�<en^&�Mh\h�M=�JLI#�ƺåƻǉǅå&�Ǆåƺ�ƽƾƶ�ƾƯưƼƿå�\�
Gmph�ǝɔe^(�
ƗǉƲƽƴǉ(� +(� ƛÚÚƹåƳƼƱƯƻƶǌ� ÚƸƯƻƶƾǀǋǆåƷ� ǊƹåƸƿƾƼƻƻƼƷ� ƺƶƸƾƼÚƸƼƽƶƶ� ƽƼƸƯƵƯƹƶ&� ǄƿƼ� ƸƯǄåÚƿƱƼ� ƺåǂƯƻƶǄåÚƸƼƷ�

ƼǄƶÚƿƸƶ�ƽƾƶ�ƼưƾƯưƼƿƸå�ƸƼƾƻåƱƼƲƼ�ƸƯƻƯƹƯ�L^\bikh\�<en^�ƶ�Gmph'ɔe^�Ʊǈǅå&�ƽƼ�ÚƾƯƱƻåƻƶǋ�Ú�Mh\h�M=�Jkh(�,(�Ɩƾåƺǌ&�
ƵƯƿƾƯǄåƻƻƼå�ƻƯ�ƼưƾƯưƼƿƸǀ�ƸƼƾƻåƱƼƲƼ�ƸƯƻƯƹƯ�ƶƻÚƿƾǀƺåƻƿƯƺƶ�L^\bikh\�<en^�ƺåƻǉǅå&�Ǆåƺ�ƽƾƶ�ƾƯưƼƿå�Ú�Mh\h�M=�Jkh�
ƶ�Gmph'ɔe^(�-(�ƟƶƸåƹǉ'ƿƶƿƯƻƼƱǈå�ƶƻÚƿƾǀƺåƻƿǈ�ƶƵ�G'Qbk^�ÚƽƹƯƱƯ�"L^\bikh\�<en^�ƶ�Mh\h�M=�Jkh#�ƽƼƵƱƼƹǌǋƿ�ƽƾƼƱåÚƿƶ�
ƺåǂƯƻƶǄåÚƸǀǋ�ƼưƾƯưƼƿƸǀ�Ʊ�ƶÚƸƾƶƱƹåƻƻǈǂ�ƸƼƾƻåƱǈǂ�ƸƯƻƯƹƯǂ�Ú�ÚƼǂƾƯƻåƻƶåƺ�ƶǂ�ƯƻƯƿƼƺƶƶ�ƶ�Ʊƾåƺǌ&�ƵƯƿƾƯǄåƻƻƼå�ƻƯ�
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ØǀưǀǊǍ�ƾƽÚǀǁƾƷƺư4�+*(*/(,*,*5�ƷÚƾƿưƲƺåƼư4�+1(*0(,*,*5�ƾƿƷƼǍǀư4�,*(*0(,*,*(
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Comparative eAectiveness of root canal machining 
with modern ni-ti tools

L.Yu. Orekhova, V.Yu. Vashneva, T.V. Porkhun, Yu.A. Zaitseva 
Pavlov University, St. Petersburg, Russia

Abstract
Na^�jnZebmr�h_�^g]h]hgmb\�mk^Zmf^gm�eZk`^er�]^i^g]l�hg�ma^�f^\aZgb\Ze�\e^Zgbg`�h_�ma^�khhm�\ZgZe&�pab\a�bl�\Zkkb^]�

hnm�bg�fhlm�\Zl^l�[r�fZ\abg^�gb\d^e'mbmZgbnf�bglmknf^gml(�>^libm^�ma^bk�`k^Zm�]bo^klbmr&�ma^k^�bl�gh�ngbo^klZe�lrlm^f�
maZm�bl�lbfie^�Zg]�̂ __^\mbo^&�Zeehpbg`�rhn�mh�phkd�bg�ma^�khhm�\ZgZe�pbma�\hfie^q�ZgZmhfr(�Na^k^_hk^&�g^p�mhhel�Zk^�[^bg`�
\k^Zm^](�
;bf(�=hfiZk^� ma^� ^__^\mbo^g^ll� h_� khhm� \ZgZe� mk^Zmf^gm� pbma� mak^^� ]b__^k^gm� lrlm^fl� "L^\bikh\�<en^&�Gmph'ɔe^�

Zg]�Mh\h�M=�Jkh#(� J^k_hkf� Zg� ZgZerlbl� h_� ma^� k^lneml� nlbg`� l\Zggbg`� ^e^\mkhgb\�fb\khl\hir&� Zll^ll� ma^� jnZebmr� h_�
f^\aZgb\Ze�\e^Zgbg`�h_�ma^�khhm�\ZgZe�pa^g�nlbg`�ma^l^�mhhel(�
GZm^kbZel�Zg]�f^mah]l(�Na^�lmn]r�nl^]�-*�^qmkZ\m^]�m^^ma�"pbma�khhm�\nkoZmnk^�`k^Zm^k�maZg�,/�]^`k^^l#&�]bob]^]�

bgmh�-�`khnil�"+*�bg�^Z\a�`khni#(�Cg�`khni�+&�f^\aZgb\Ze�ikh\^llbg`�pZl�i^k_hkf^]�nlbg`�L^\bikh\�<en^(�Na^�l^\hg]�
`khni�nl^]�Mh\h�M=�Jkh�lrlm^f�ɔe^l&�Zg]�ma^�mabk]�\hgmkhe�`khni�nl^]�ma^�Gmph'ɔe^(�Na^g&�mabg�l^\mbhgl�p^k^�fZ]^�
Zg]�ma^�k^lneml�^oZenZm^]�nlbg`�Zg�^e^\mkhgb\�l\Zggbg`�fb\khl\hi^(�
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L^lneml(�;\\hk]bg`�mh�ma^�k^lneml�h_�l\Zggbg`�^e^\mkhgb\�fb\khl\hir�h_�+/�l^\mbhgl�bg�^Z\a�`khni&�bm�pZl�k^o^Ze^]�
maZm� ma^�fZqbfnf�gnf[^k� h_� hi^g� ]^gmbgZe� mn[^l� bl� h[l^ko^]�phkdbg`�pbma� L^\bikh\�<en^� bg� 0*��h_� \Zl^l&�pabe^�
Mh\h�M=�Jkh�ǝ� bg�,1��h_�\Zl^l�Zg]�Gmph'ɔe^�ǝ� bg�.*�(�<Zl^]�hg�mabl�lmn]r&� bm�\Zg�[^�\hg\en]^]�maZm�ma^�L^\bikh\�
<en^�lrlm^f�aZl�ma^�[^lm�\e^Zgbg`�f^\aZgb\Ze�Z[bebmr(;l�Z�k^lnem&�bm�pZl�_hng]�maZm�ma^�mbf^�li^gm�phkdbg`�pbma�gb\d^e'
mbmZgbnf�mhhel�ln[c^\m^]�mh�a^Zm�mk^Zmf^gm�"L^\bikh\�<en^&�Mh\h�M=�JLI#�bl�e^ll�maZg�pa^g�phkdbg`�pbma�Gmph'ɔe^(�
=hg\enlbhgl(�+(�M\Zggbg`�^e^\mkhgb\�fb\khl\hir�lmn]b^l�aZo^�lahpg�maZm�ma^�jnZebmr�h_�f^\aZgb\Ze�\e^Zgbg`�pa^g�

ikh\^llbg`�ma^�khhm�\ZgZe�h_�L^\bikh\�<en^�Zg]�Gmph'ɔe^� bl�ab`a^k�\hfiZk^]�mh�Mh\h�M=�Jkh(�,(�Na^�mbf^�mZd^g�mh�
ikh\^ll�ma^�khhm�\ZgZe�pbma�L^\bikh\�<en^�mhhel�bl�e^ll�maZg�pa^g�phkdbg`�pbma�Mh\h�M=�Jkh�Zg]�Gmph'ɔe^(�-(Hb\d^e'
mbmZgbnf�bglmknf^gml�_khf�G'Qbk^�Zeehr�"L^\bikh\�<en^�Zg]�Mh\h�M=�Jkh#�Zeehp�fZ\abgbg`�bg�\nko^]�khhm�\ZgZel�pbma�
ik^l^koZmbhg�h_�ma^bk�ZgZmhfr�Zg]�ma^�mbf^�li^gm�ikh\^llbg`�ma^�khhm�\ZgZe�pbma�L^\bikh\�<en^�Zg]�Mh\h�M=�Jkh�mhhel�
bl�e^ll�maZg�pbma�Gmph'ɔe^(

E^rphk]l4�^g]h]hgmb\l&�gb\d^e'mbmZgbnf�bglmknf^gml&�khhm�\ZgZe�mk^Zmf^gm(

L^\^bo^]4�+*(*/(,*,*5�k^obl^]4�+1(*0(,*,*5�Z\\^im^]4�,*(*0(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�F(Sn(�Ik^dahoZ&�P(Sn(�PZlag^oZ&�N(P(�Jhkdang&�Sn(;(�TZbml^oZ(�ØhfiZkZmbo^�^__^\mbo^g^ll�h_�khhm�\ZgZe�
fZ\abgbg`�pbma�fh]^kg�gb'mb�mhhel(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(
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U+3W(
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ƸƴƶƼƺƽƶƺƻƴƴ&�ƺǂƱƹƴƾǈ�ƶƬǃƱƽƾƮƺ�ƸƱǁƬƹƴǃƱƽƶƺƵ�ƺǃƴƽƾƶƴ�
ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƻƼƴ�ƼƬƭƺƾƱ�ǉƾƴƸƴ�ƴƹƽƾƼƿƸƱƹƾƬƸƴ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
Ƒ�ƹƬǄƱƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƴƽƻƺƷǈƳƺƮƬƷƴƽǈ�-*�ƿưƬƷƱƹ'

ƹǇǁ�ƳƿƭƺƮ�"-'ƼƱƳǂZ&�.�ƶƷǇƶƬ�ƴ�,*�ƻƼƱƸƺƷǋƼƺƮ&�-�ƸƺƷǋ'
ƼƬ#&�ƮƽƱƯƺ�ƺƭƼƬƭƺƾƬƹƺ�.1�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(�ƑƽƱ�ƴƽƽƷƱ'
ưƺƮƬƹƴǋ� ƻƼƺƮƺưƴƷƴƽǈ� ƹƬ� ƿưƬƷƱƹƹǇǁ� ƳƿƭƬǁ&� ƴƸƱǊǅƴǁ�
ƶƼƴƮƴƳƹƿ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƭƺƷƱƱ�,/�ƯƼƬưƿƽƺƮ(
ƑǇưƱƷƱƹƺ�-�ƯƼƿƻƻǇ�"ƻƺ�+*�Ʈ�ƶƬƲưƺƵ�ƯƼƿƻƻƱ#(
Ƒ�+�ƯƼƿƻƻƱ�ƭǇƷƬ�ƻƼƺƮƱưƱƹƬ�ƸƱǁƬƹƴǃƱƽƶƬǋ�ƴ�ƸƱưƴƶƬ'

ƸƱƹƾƺƳƹƬǋ�ƺƭƼƬƭƺƾƶƬ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�+�ƼƱƳǂƬ&�+ƶƷǇ'
ƶƬ&�1�ƻƼƱƸƺƷǋƼƺƮ�ƴ�+�ƸƺƷǋƼ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�L^\bikh\�
<en^� "P>Q&� žƱƼƸƬƹƴǋ#(� ƛƭƼƬƭƺƾƶƬ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ�
ƻƼƺƮƺưƴƷƬƽǈ�ƺưƹƴƸ�ǀƬƵƷƺƸ�L.*".*(*0#
Ƒƺ�,'Ƶ�ƯƼƿƻƻƱ�"+�ƼƱƳƱǂ&�1�ƻƼƱƸƺƷǋƼƺƮ&�+�ƶƷǇƶ&+�Ƹƺ'

ƷǋƼ#� ưƷǋ� ƸƱǁƬƹƴǃƱƽƶƺƵ� ƺƭƼƬƭƺƾƶƴ� ƴƽƻƺƷǈƳƺƮƬƷƴƽǈ�
ǀƬƵƷǇ�ƽƴƽƾƱƸǇ�Mh\h�"Mh\h�Mƞ�Jkh&�ſƴƾƬƵ#&�ƻƺƽƷƱưƹƴƸ�
ǀƬƵƷƺƸ�ƭǇƷ�ƹƺƸƱƼ�-/)*.(
ƟƼƱƾǈǋ�ƯƼƿƻƻƬ�"+�ƼƱƳƱǂ&�0�ƻƼƱƸƺƷǋƼƺƮ&�,�ƶƷǇƶƬ&�+�Ƹƺ'

ƷǋƼ#�ƺƭƼƬƭƺƾƶƬ�ƶƬƹƬƷƬ�ƻƼƺƮƺưƴƷƬƽǈ�Gmph'ɗe^(�ƜƺƽƷƱư'
ƹƴƸ�ǀƬƵƷƺƸ�ƭǇƷ�ƹƺƸƱƼ�-/)*.
ƙƱưƴƶƬƸƱƹƾƺƳƹƬǋ�ƺƭƼƬƭƺƾƶƬ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƻƼƺ'

ƮƺưƴƷƬƽǈ� -�� ƼƬƽƾƮƺƼƺƸ� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ� ƴ� +1��
ƼƬƽƾƮƺƼƺƸ�ƩƒƟƏ(�ƀƷǈƾƼƬƳƮƿƶƺƮƬǋ�ƺƭƼƬƭƺƾƶƬ�ƻƼƺƮƺưƴ'
ƷƬƽǈ�ƻƼƴ�ƻƺƸƺǅƴ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ƹƬƽƬưƶƴ�Ɠ/�"HME#�-'ǁ�
ƶƼƬƾƹƺ�ƻƺ�,*�ƽƱƶƿƹư(�ƕƬƾƱƸ�ƭǇƷƴ�ƴƳƯƺƾƺƮƷƱƹǇ�ǄƷƴǀǇ�
ƴ� ƻƼƺƴƳƮƱưƱƹƬ� ƺǂƱƹƶƬ� ƼƱƳƿƷǈƾƬƾƺƮ� ƹƬ� ǉƷƱƶƾƼƺƹƹƺƸ�
ƽƶƬƹƴƼƿǊǅƱƸ� ƸƴƶƼƺƽƶƺƻƱ(� ſƬǃƱƽƾƮƺ� ƺǃƴƽƾƶƴ� ƶƺƼƹƱ'
ƮǇǁ� ƶƬƹƬƷƺƮ� ƺǂƱƹƴƮƬƷƺƽǈ� ƻƺ� ƶƺƷƴǃƱƽƾƮƿ� ƺƾƶƼǇƾǇǁ�
ưƱƹƾƴƹƹǇǁ�ƶƬƹƬƷǈǂƱƮ�ƹƬ�ƻƺƮƱƼǁƹƺƽƾƴ�ǄƷƴǀƬ�ƹƬ�ƻƺƷƿ'
ǃƱƹƹǇǁ�ƸƴƶƼƺǀƺƾƺƯƼƬǀƴǋǁ�ƻƼƴ�ƻƺƸƺǅƴ�ƽƶƬƹƴƼƿǊǅƱƵ�
ǉƷƱƶƾƼƺƹƹƺƵ�ƸƴƶƼƺƽƶƺƻƴƴ(



12

ȵȻì���
���
����

ÅǏǏáǊÝǌÛǉãàǊ���0@FBKQFȎ@�OBPB>O@EBP

ƞƔƖƁƙƩƠƐƠƨ
ƏƹƬƷƴƳ� ƽƶƬƹƴƼƿǊǅƱƵ� ǉƷƱƶƾƼƺƹƹƺƵ� ƸƴƶƼƺƽƶƺƻƴƴ�

ǄƷƴǀƺƮ�ƿưƬƷƱƹƹǇǁ�ƳƿƭƺƮ�ƻƺƶƬƳƬƷƴ&�ǃƾƺ�Ʈ�C�ƯƼƿƻƻƱ�"ƺƭ'
ƼƬƭƺƾƶƬ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƻƼƴ�ƻƺƸƺǅƴ�L^\bikh\�<en^#�
ƺƻƼƱưƱƷǋƱƾƽǋ� ƭƺƷǈǄƺƱ� ƶƺƷƴǃƱƽƾƮƺ� ƺƾƶƼǇƾǇǁ� ưƱƹƾƴƹ'
ƹǇǁ� ƶƬƹƬƷǈǂƱƮ� ƽ� ƸƴƹƴƸƬƷǈƹǇƸ� ƶƺƷƴǃƱƽƾƮƺƸ� ưƱƹƾƴƹ'
ƹǇǁ� ƺƻƴƷƺƶ� ƹƬ� ƮƹƿƾƼƱƹƹƱƵ� ƽƾƱƹƶƱ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ�
"Ƽƴƽ(�+#(�
�ƚƬ�Ƽƴƽ(�+4�Ɯƺ�ƼƱƳƿƷǈƾƬƾƬƸ�ƽƶƬƹƴƼƿǊǅƱƵ�ǉƷƱƶƾƼƺƹ'

ƹƺƵ�ƸƴƶƼƺƽƶƺƻƴƴ�ǄƷƴǀƺƮ�ƿưƬƷƱƹƹǇǁ�ƳƿƭƺƮ&�ƻƼƱưƮƬƼƴ'
ƾƱƷǈƹƺ�ƺƭƼƬƭƺƾƬƹƹǇǁ�L^\bikh\�<en^�ƮǇǋƮƷƱƹƺ�ƭƺƷǈǄƺƱ�
ƶƺƷƴǃƱƽƾƮƺ�ƺƾƶƼǇƾǇǁ�ưƱƹƾƴƹƹǇǁ�ƶƬƹƬƷǈǂƱƮ(
=ƶƬƹƴƼƿǊǅƬǋ� ǉƷƱƶ'

ƾƼƺƹƹƬǋ� ƸƴƶƼƺƽƶƺƻƴǋ�
ǄƷƴǀƺƮ� ƿưƬƷƱƹƹǇǁ� ƳƿƭƺƮ�
CC� ƯƼƿƻƻǇ� "ƺƭƼƬƭƺƾƶƬ� ƶƺƼ'
ƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƻƼƴ� ƻƺƸƺ'
ǅƴ� Mh\h� MØ� Jkh#� ƻƺƶƬƳƬ'
ƷƬ� ƸƱƹǈǄƱƱ� ƶƺƷƴǃƱƽƾƮƺ�
ƺƾƶƼǇƾǇǁ� ưƱƹƾƴƹƹǇǁ� ƶƬ'
ƹƬƷǈǂƱƮ� ƻƺ� ƽƼƬƮƹƱƹƴǊ�ƽ� C�
ƯƼƿƻƻƺƵ� "ƺƭƼƬƭƺƾƶƬ� ƶƺƼ'
ƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƻƼƴ� ƻƺƸƺ'
ǅƴ�L^\bikh\�<en^#(�
ƚƬ�Ƽƴƽ(� ,4� Ɯƺ� ƼƱƳƿƷǈƾƬ'

ƾƬƸ� ƽƶƬƹƴƼƿǊǅƱƵ� ǉƷƱƶ'
ƾƼƺƹƹƺƵ� ƸƴƶƼƺƽƶƺƻƴƴ�
ǄƷƴǀƺƮ�ƿưƬƷƱƹƹǇǁ�ƳƿƭƺƮ&�
ƻƼƱưƮƬƼƴƾƱƷǈƹƺ� ƺƭƼƬƭƺ'
ƾƬƹƹǇǁ� Mh\h� ƮǇǋƮƷƱƹƺ&�
ǃƾƺ� ƶƺƷƴǃƱƽƾƮƺ� ƺƾƶƼǇ'
ƾǇǁ� ưƱƹƾƴƹƹǇǁ� ƶƬƹƬƷǈǂƱƮ�
ƸƱƹǈǄƱ&�ǃƱƸ�ƻƼƴ�ƼƬƭƺƾƱ�\�
L^\bikh\�<en^(

ƞƶƬƹƴƼƿǊǅƬǋ� ǉƷƱƶƾƼƺƹƹƬǋ� ƸƴƶƼƺƽƶƺƻƴǋ� ǄƷƴǀƺƮ�
CCC� ƯƼƿƻƻǇ�ƻƺƶƬƳƬƷƬ&� ǃƾƺ�ƽƾƱƻƱƹǈ�ƸƱǁƬƹƴǃƱƽƶƺƵ�ƺǃƴƽƾ'
ƶƴ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƻƼƴ�ƼƬƭƺƾƱ�ƽ�ƮƼƬǅƬǊǅƴƸƴƽǋ�ƹƴ'
ƶƱƷǈ'ƾƴƾƬƹƺƮǇƸƴ� ƴƹƽƾƼƿƸƱƹƾƬƸƴ�Gmph� ɔe^� ƮǇǄƱ&� ǃƱƸ�
ƻƼƴ� ƼƬƭƺƾƱ� ƽ� Mh\h� MØ� Jkh&� ƹƺ� ǁƿƲƱ&� ǃƱƸ� ƻƼƴ� ƼƬƭƺƾƱ�
L^\bikh\�<en^(
�ƚƬ�Ƽƴƽ(�-4�Ɯƺ�ƼƱƳƿƷǈƾƬƾƬƸ�ƽƶƬƹƴƼƿǊǅƱƵ�ǉƷƱƶƾƼƺƹƹƺƵ�

ƸƴƶƼƺƽƶƺƻƴƴ�ǄƷƴǀƺƮ�ƿưƬƷƱƹƹǇǁ�ƳƿƭƺƮ&�ƻƼƱưƮƬƼƴƾƱƷǈƹƺ�
ƺƭƼƬƭƺƾƬƹƹǇǁ�Gmphǜɗe^�ƮǇǋƮƷƱƹƺ�ƹƱƭƺƷǈǄƺƱ�ƶƺƷƴǃƱƽƾƮƺ�
ƺƾƶƼǇƾǇǁ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷǈǂƱƮ(
ƞƶƬƹƴƼƿǊǅƬǋ� ǉƷƱƶƾƼƺƹƹƬǋ� ƸƴƶƼƺƽƶƺƻƴǋ� ǄƷƴǀƺƮ�

ƿưƬƷƱƹƹǇǁ�ƳƿƭƺƮ�C&�CC�ƴ�CCC�ƯƼƿƻƻǇ�ƻƺƶƬƳƬƷƬ&�ǃƾƺ�ƽƾƱƻƱƹǈ�
ƸƱǁƬƹƴǃƱƽƶƺƵ�ƺǃƴƽƾƶƴ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƻƼƴ�ƼƬƭƺƾƱ�ƽ�
ƮƼƬǅƬǊǅƴƸƴƽǋ� ƹƴƶƱƷǈ'ƾƴƾƬƹƺƮǇƸƴ� ƴƹƽƾƼƿƸƱƹƾƬƸƴ�
"L^\bikh\�<en^#�ƴ�Gmph�ɔe^�ƮǇǄƱ&�ǃƱƸ�ƻƼƴ�ƼƬƭƺƾƱ�ƽ�Mh\h�
MØ�Jkh�"Ƽƴƽ(�.#(
ƚƬ�Ƽƴƽ(� .4� ƜƼƱưƽƾƬƮƷƱƹǇ�ǄƷƴǀǇ� ƿưƬƷƱƹƹǇǁ� ƳƿƭƺƮ&�

ƺƭƼƬƭƺƾƬƹƹǇǁ� ƼƬƳƹǇƸƴ� ƯƼƿƻƻƬƸƴ� ƹƴƶƱƷǈ'ƾƴƾƬƹƺƮǇǁ�
ƴƹƽƾƼƿƸƱƹƾƺƮ(�ƞƾƱƻƱƹǈ�ƸƱǁƬƹƴǃƱƽƶƺƵ�ƺǃƴƽƾƶƴ� ƶƺƼƹƱ'
ƮƺƯƺ�ƶƬƹƬƷƬ&�ƺƭƼƬƭƺƾƬƹƹƺƯƺ�L^\bikh\�<en^�ƴ�Gmph�ǜɗe^�
ƮǇǄƱ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�Mh\h�Mƞ�Jkh(
ƞƶƬƹƴƼƿǊǅƬǋ� ǉƷƱƶƾƼƺƹƹƬǋ� ƸƴƶƼƺƽƶƺƻƴǋ� ƹƴƲƹƱƵ�

ƾƼƱƾƴ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƼƬƳƹǇƸƴ� ƯƼƿƻƻƬƸƴ� ƹƴƶƱƷǈ'
ƾƴƾƬƹƺƮǇǁ� ƴƹƽƾƼƿƸƱƹƾƺƮ� ƮǇǋƮƴƷƬ&� ǃƾƺ�ƸƱǁƬƹƴǃƱƽƶƬǋ�
ƺǃƴƽƾƶƬ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ�ƻƼƴ�ƼƬƭƺƾƱ�ƴƹƽƾƼƿƸƱƹƾƺƸ�
L^\bikh\�<en^�ƭƺƷƱƱ�ƶƬǃƱƽƾƮƱƹƹƬǋ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƴƹ'
ƽƾƼƿƸƱƹƾƬƸƴ�Gmph�ǜɗe^�ƴ�Mh\h�Mƞ�Jkh�"Ƽƴƽ(�/#(
ƚƬ�Ƽƴƽ(� /4� ƜƼƱưƽƾƬƮƷƱƹǇ�ǄƷƴǀǇ� ƿưƬƷƱƹƹǇǁ� ƳƿƭƺƮ&�

ƺƭƼƬƭƺƾƬƹƹǇǁ� ƼƬƳƹǇƸƴ� ƯƼƿƻƻƬƸƴ� ƹƴƶƱƷǈ'ƾƴƾƬƹƺƮǇǁ�

Рис. 2. 2 группа Soco SС Pro. Сканирующая 
электронная микроскопия шлифа удаленного 

зуба в увеличении 33 и 350 раз.

Fig. 2. 2 group Soco SС Pro. Scanning electron 
microscopy of a section of a removed tooth 

at a magnification of 33 and 350 times.

Рис. 3. 3 группа. MTwo-file Результаты 
сканирующей электронном микроскопии 

в увеличении в 25 (А) и 350 (В) раз.

Fig. 3. 3rd group. MTwo-file Scanning 
electron microscopy results in magnifications 

of 25 (А) and 350 (В) times.

Рис. 4. Сравнение результатов обработки верхней трети 
канала Reciproc Blue (A), Soco SС Pro (B), Mtwo-file (C).

Fig. 4. Comparison of the processing results of the upper third of 
the Reciproc Blue (A), Soco SС Pro (B), Mtwo-file (C) channel.

Рис. 1. 1 группа. Reciproc Blue. Сканирующая 
электронная микроскопия шлифа удаленного 

зуба в увеличении в 20 (А) и 350 (В) раз.

Fig. 1. 1 group. Reciproc Blue. Scanning electron 
microscopy of a section of a removed tooth in 

a magnification of 20 (А) and 350 (В) times.
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ƴƹƽƾƼƿƸƱƹƾƺƮ(�ƞƾƱƻƱƹǈ�ƸƱǁƬƹƴǃƱƽƶƺƵ�ƺǃƴƽƾƶƴ� ƶƺƼƹƱ'
ƮƺƯƺ�ƶƬƹƬƷƬ&�ƺƭƼƬƭƺƾƬƹƹƺƯƺ�L^\bikh\�<en^�ƴ�Gmph�ǜɗe^�
ƮǇǄƱ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�Mh\h�M=�Jkh(
Ɯƺ� ƼƱƳƿƷǈƾƬƾƬƸ� ƽƶƬƹƴƼƿǊǅƱƵ� ǉƷƱƶƾƼƺƹƹƺƵ�ƸƴƶƼƺ'

ƽƶƺƻƴƴ�+/�ǄƷƴǀƺƮ�Ʈ�ƶƬƲưƺƵ�ƯƼƿƻƻƱ�"ƮƽƱƯƺ�./�ǄƷƴǀƺƮ#�

ƭǇƷƺ�ƮǇǋƮƷƱƹƺ&�ǃƾƺ�ƸƬƶƽƴƸƬƷǈƹƺƱ�ƶƺƷƴǃƱƽƾƮƺ�ƺƾƶƼǇ'
ƾǇǁ� ưƱƹƾƴƹƹǇǁ� ƾƼƿƭƺǃƱƶ� ƹƬƭƷǊưƬƱƾƽǋ� ƻƼƴ� ƼƬƭƺƾƱ� ƽ�
L^\bikh\�<en^�Ʈ�0*��ƽƷƿǃƬƱƮ&�ƻƼƴ�ƼƬƭƺƾƱ�Mh\h�M=�Jkh�ǜ�
,1� �� ƽƷƿǃƬƱƮ� ƴ� Gmph'ɗe^'� Ʈ� .*�� ƻƼƺǂƱƹƾƺƮ(� Ɩƽǁƺưǋ�
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Рис. 6. Представлен процент открытых 
дентинных трубочек после механической 
и медикаментозной обработки корневого 

канала Reciproc Blue, Mtwo–file, Soco SC Pro.

Fig. 6. Shows the percentage of open dentinal 
tubes after mechanical and drug treatment of the 
root canal Reciproc Blue, Mtwo-file, Soco SC Pro.

Рис. 7. На представленной диаграмме 
отражено время, затраченное на 

механическую обработку одного корневого 
канала 3-мя разными инструментами: 
Reciproc Blue, Mtwo–file, Soco SC Pro.

Fig. 7. The presented diagram shows the time 
spent on machining one root canal with 3 different 

tools: Reciproc Blue, Mtwo-file, Soco SC Pro.

Рис. 5 Сравнение результатов обработки нижней трети канала 
Reciproc Blue (A, D), Soco SС Pro (B, E), Mtwo-file (C, F).

Fig. 5 Comparison of the results of processing the lower third of the 
channel Reciproc Blue (A, D), Soco SС Pro (B, E), Mtwo-file (C, F).
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ØƿƯƿǉǌ� ƽƼÚƱǌǆåƻƯ� ƼƽƾåƳåƹåƻƶǋ� ƵƯƱƶÚƶƺƼÚƿƶ� ƸƯǄåÚƿƱƯ� ƱǈƽƼƹƻåƻƶǌ� ƾåƻƿƲåƻƼƹƯưƼƾƯƻƿƼƺ� ƶ� ƼÚƼưåƻƻƼ�

ƯÚÚƶÚƿåƻƿƼƺ� ÚƿƼƺƯƿƼƹƼƲƯ� ÚƿƯƻƳƯƾƿƻǈǂ� ƾåƻƿƲåƻƼÚƿƼƺƯƿƼƹƼƲƶǄåÚƸƶǂ� ǀƸƹƯƳƼƸ� ƻƯ� ƽƾƼǃåÚÚ� ƼưÚƹåƳƼƱƯƻƶǌ� ƵǀưƼƱ�
ƶ� ǄåƹǋÚƿåƷ(� ơƾƼƱåƳåƻ� ƾåƿƾƼÚƽåƸƿƶƱƻǈƷ� ƯƻƯƹƶƵ� 3**� ƱƻǀƿƾƶƾƼƿƼƱǈǂ� ƾåƻƿƲåƻƼƲƾƯƺƺ&� ƼƾƿƼƽƯƻƿƼƺƼƲƾƯƺƺ&�
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ƳƿƭƺƮ�ƴ�ǃƱƷǊƽƾƱƵ�ƿ�ƻƬǂƴƱƹƾƺƮ�Ʈ�ƮƺƳƼƬƽƾƱ�ƺƾ�+2�ưƺ�2/�
ƷƱƾ&� ƺƭƼƬƾƴƮǄƴǁƽǋ� ƽ� ƲƬƷƺƭƬƸƴ� ƹƬ� ưƴƽƶƺƸǀƺƼƾ� Ʈ� ƺư'
ƹƺƸ�ƴƳ�ƳƿƭƺƮ&�ƹƺ�ƽ�ưƴƬƯƹƺƽƾƴǃƱƽƶƺƵ�ǂƱƷǈǊ�ƺƭƽƷƱưƺƮƬƹ�
ƮƱƽǈ�ƳƿƭƺǃƱƷǊƽƾƹƺƵ�ƬƻƻƬƼƬƾ�Ʈ�ƘƜƀ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺ'
Ưƺ�ƻƼƺǀƴƷǋ(�ƙƬƶƽƴƸƬƷǈƹƿǊ�ƯƼƿƻƻƿ�/1.�"0*&2�#�ƽƺƽƾƬ'
ƮƴƷƴ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƻƬǂƴƱƹƾƺƮ�Ʈ�ƮƺƳƼƬƽƾƱ�ƺƾ�-*�ưƺ�/3�

ľżſŻŻŬ�
ŴŽŽŷűŰźŮŬŹŴƋ śƂűŹŶŬ�ŴŽŽŷűŰźŮŬŹŴƋ ţŴŽŷźŮźŵ�

ŻźŶŬųŬžűŷƈ �

+�ůżſŻŻŬ śŰŹŬ�ŻżźűŶƂŴƋ�Ɯ�ŰŴŬůŹźŽžŴƃűŽŶŬƋ�Ŵ�žżŴ�ŻżŴ�ƉŹŰźŰźŹžŴƃűŽŶźŸ�ŷűƃűŹŴŴ�"ŰŴŬůŹźŽžŴƃűŽŶŬƋ&�ŶźŹžżźŷƈ�ŻżźƁźŰŴŸź-
ŽžŴ&�ƃŴŽŷź�ŶźżŹűŮƇƁ�ŶŬŹŬŷźŮ�Ŵ�źƂűŹŶŬ�ŶŬƃűŽžŮŬ�ŷűƃűŹŴƋ# +3. ,2�

,�ůżſŻŻŬ ŏŽŴŸŸűžżŴƃŹźŽžƈ�ſŶŷŬŰźŶ 3, +-�

-�ůżſŻŻŬ śžŽſžŽžŮŴű�ŸŬżŶŴżźŮŶŴ&�ŮƇŻźŷŹűŹź�ŴŽŽŷűŰźŮŬŹŴű�ųſŭŬ�Ž�ŻżźžŴŮźŻźŷźŲŹźŵ�ŽžźżźŹƇ 24 .�

.�ůżſŻŻŬ ŚŬżſƄűŹŴű�ƉŶŽŻźųŴƂŴŴ 15 ,�

/�ůżſŻŻŬ ŏżžűƀŬŶžƇ ,3 .�

0�ůżſŻŻŬ ŚűŰźŽžŬžźƃŹƇŵ�źƁŮŬž�ŬŹŬžźŸŴƃűŽŶŴƁ�ƉŷűŸűŹžźŮ�"ųſŭ&�ŻűżŴŬŻŴŶŬŷƈŹƇű�žŶŬŹŴ&�ŸűŲųſŭŹŬƋ�ŶźŽžŹŬƋ�ŻűżűůźżźŰŶŬ&�
ŽŸűŲŹƇű�ŬŹŬžźŸŴƃűŽŶŴű�ŰűžŬŷŴ# --0 .3�

Таблица 2. Таблица ошибок рентгенолаборантов (ассистентов стоматологов) 
при выполнении стандартной стоматорентгенографии

Table 2. Table of errors of radiologists (dental assistants) when performing standard dental radiographs

ĿżŴžűżŴŵ� ŝŬųƆƋŽŹűŹŴű

+�ůżſŻŻŬ(��
ĿźŷŴƃűŽžŮź�ŻżźűŶƂŴŵ

ŖŹžżŬźżŬŷƈŹŬƋ�ŶźŹžŬŶžŹŬƋ�żűŹžůűŹźůżŬƀŴƋ�ŮƇŻźŷŹƋűžŽƋ�Ů�źŰŹźŵ�"ŰŷƋ�żŬųŮűŰűŹŴƋ�ŶźżŹűŵ�űƅű�Ů�źŰŹźŵ�ŶźŽźŵ#(�şżŴ�ŴŽŽŷűŰźŮŬŹŴƋ�
"ŰŴŬůŹźŽžŴƃűŽŶźű&�Ůžźżźű�Ɯ�ŰŷƋ�ŽſŲŰűŹŴƋ�ź�ŻżźƁźŰŴŸźŽžŴ�Ŵ�ƃŴŽŷŬ�ŶźżŹűŮƇƁ�ŶŬŹŬŷźŮ�Ŵ�žżűžƈű�Ɯ�ŶźŹžżźŷƈ�ŶŬƃűŽžŮŬ�ŷűƃűŹŴƋ#(

śżžźŻŬŹžźŸźůżŬƀŴƋ�Ŵ�ſŮűŷŴƃűŹŹŬƋ�ŻŬŹźżŬŸŹŬƋ�żűŹžůűŹźůżŬƀŴƋ�Ů�źŰŹźŵ�ŻżƋŸźŵ�ŻżźűŶƂŴŴ

,�ůżſŻŻŬ(��
řŬżŶŴżźŮŶŬ�ŽŹŴŸŶŬ ŠŖś&�ŰŬžŬ�żźŲŰűŹŴƋ&�ŴŰűŹžŴƀŴŶŬƂŴźŹŹƇŵ�ŹźŸűż�ŻŬƂŴűŹžŬ&�ŰŬžŬ�ŻżźŮűŰűŹŹźůź�ŴŽŽŷűŰźŮŬŹŴƋ&�ŽžźżźŹŬ&�ŻżźűŶƂŴƋ(

-�ůżſŻŻŬ(��
őƇŮűŰűŹŴű�ŮŽűƁ�ŬŹŬžź-
ŸŴƃűŽŶŴƁ�ŽžżſŶžſż

ĿźżźŹŶŬ&�"ƉŸŬŷƈ&�ŰűŹžŴŹ&�ŻźŷźŽžƈ�ųſŭŬ#&�ŶźżŹűŮźŵ�ŶŬŹŬŷ�"ŻżźƁźŰŴŸźŽžƈ&�ƃŴŽŷź#&�ŻűżŴźŰźŹžŬŷƈŹŬƋ�ƅűŷƈ&�ųŬŸƇŶŬžűŷƈŹŬƋ�ŶźŸ-
ŻŬŶžŹŬƋ�ŻŷŬŽžŴŹŶŬ�ŷſŹŶŴ�ųſŭŬ&�źŶżſŲŬƊƅŬƋ�ŬżƁŴžűŶžźŹŴŶŬ�ŶźŽžŹźŵ�žŶŬŹŴ&�ŽŸűŲŹƇű�ŬŹŬžźŸŴƃűŽŶŴű�źŭżŬųźŮŬŹŴƋ�"ŰŹź�ŻźŷźŽžŴ�

ŹźŽŬ&�ŮűżƁŹűƃűŷƊŽžŹźŵ�ŽŴŹſŽ&�ŹŴŲŹűƃűŷƊŽžŹźŵ�ŶŬŹŬŷ&�ŻźŰŭźżźŰźƃŹźű�źžŮűżŽžŴű#�ŮűżƄŴŹŬ�ŸűŲųſŭŹźŵ�ŶźŽžŹźŵ�ŻűżűůźżźŰŶŴ&�ŰŷƋ�
ŶźŽźŵ�Ɯ�ŸűŰŴźŷŬžűżŬŷƈŹźŵ�ŻżźűŶƂŴŴ(�őŴųſŬŷŴųŬƂŴƋ�żŬųŰűŷƈŹź�ŶźżŹűŮƇƁ�ŶŬŹŬŷźŮ�"ƅűƃŹƇŵ&�ŹűŭŹƇŵ#

.�ůżſŻŻŬ(��
śžŽſžŽžŮŴű�ŬżžűƀŬŶžźŮ

ŒŮŴůŬžűŷƈŹƇű�ŬżžűƀŬŶžƇ&�ƃżűųŸűżŹźű�ſŰŷŴŹűŹŴű�"ſŶźżźƃűŹŴű#�ŶźżŹűŵ&�ŽżűųŬŹŬ�ŮűżƁſƄŶŬ�ŶźżŹƋ�ųſŭŬ&�ŹŬŽŷźűŹŴű�ŹŬ�ŶźżŹŴ�ŸźŷƋżźŮ�
žűŹŴ�ŽŶſŷźŮźŵ�ŶźŽžŴ&�ŶźżŹűŮƇű�ŶŬŹŬŷƇ�ŹŬŽŷŬŴŮŬƊžŽƋ�Űżſů�ŹŬ�ŰżſůŬ&�ŻűżűŶżƇžŴű�žűŹƈƊ�ƂűŹžżŬŷƈŹƇƁ�ŮűżƁŹŴƁ�ųſŭźŮ�ŹŴŲŹŴű�ŹŬ�

źżžźŻŬŹžźŸźůżŬŸŸű&�ŹŬŽŷźűŹŴű�ƄűŵŹźůź�źžŰűŷŬ�ŻźųŮźŹźƃŹŴŶŬ�ŹŬ�ƀżźŹžŬŷƈŹſƊ�ųźŹſ

/�ůżſŻŻŬ(��
ĿźżżűŶžŹŬƋ�ƉŶŽŻźųŴƂŴƋ śŻžŴƃűŽŶŬƋ�ŻŷźžŹźŽžƈ�*&.',&/�

0�ůżſŻŻŬ(��
ŞŴŸŸűžżŴƃŹźŽžƈ

ŚŬ�ƉŶżŬŹű�ŻżźŽŸźžżźŮƇƁ�ŸźŹŴžźżźŮ�ŴŷŴ�ŹűůŬžźŽŶźŻű�ŻżŬŮŬƋ�Ŵ�ŷűŮŬƋ�ŻźŷźŮŴŹŬ�ƃűŷƊŽžűŵ�ŰźŷŲŹƇ�ŴŸűžƈ�źŰŴŹŬŶźŮƇű�żŬųŸűżƇ�ŹŬ�
śŜş�Ŵ�ŀŜŝ

Таблица 1. Общие критерии оценки качества стоматорентгенограммы

Table 1. General criteria for assessing the quality of dental radiographs
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ƷƱƾ(�ƑƺƳƼƬƽƾƹƬǋ� ƶƬƾƱƯƺƼƴǋ�ưƺ�-*�
ƷƱƾ� ƽƺƽƾƬƮƴƷƬ� 1/� "2&-�#� ƴƽƽƷƱ'
ưƺƮƬƹƴƵ&�Ƭ�ƯƼƿƻƻƬ�ƽƾƬƼǄƱ�0*�ƷƱƾ�
ƽƺƽƾƬƮƴƷƬ� ,12� "-*&3�#� ƴƽƽƷƱưƺ'
ƮƬƹƴƵ(�ƔƱƹǅƴƹǇ�ƻƼƱƮƬƷƴƼƺƮƬƷƴ�
Ʈ�ƿƶƬƳƬƹƹƺƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�ǜ�.3*�
"/.&.�#&� ƸƿƲǃƴƹǇ� ƽƺƽƾƬƮƴƷƴ� .+*�
"./&0�#(�ƐǇƷƺ�ƻƼƺƬƹƬƷƴƳƴƼƺƮƬƹƬ�
/13� "0.&-�#� ƮƹƿƾƼƴƼƺƾƺƮǇǁ� ƻƱ'
ƼƴƬƻƱƶƬƷǈƹǇǁ� ƼƱƹƾƯƱƹƺƯƼƬƸƸ&�
,1/� "-*&0�#� ƺƼƾƺƻƬƹƾƺƸƺƯƼƬƸƸ�
"ƛƜƟž#(� ƒƺƷǋ� ſƘſƟ� ǃƱƷǊƽƾƹƺ'
ƷƴǂƱƮƺƵ� ƺƭƷƬƽƾƴ� ƽƺƽƾƬƮƴƷƬ� ..�
".&3�#(� ƙƱƹƱƱ� +� �� ƽƺƽƾƬƮƷǋƷƴ�
ƿƮƱƷƴǃƱƹƹǇƱ� ƻƬƹƺƼƬƸƹǇƱ� ƼƱƹƾ'
ƯƱƹƺƯƼƬƸƸǇ�Ʈ� ƻƼǋƸƺƵ�ƻƼƺƱƶǂƴƴ(�
Ƒ� /**� "/0�#� ƽƷƿǃƬǋǁ� ƬƹƬƷƴƳƴƼƺ'
ƮƬƷƴƽǈ� ƴƽƽƷƱưƺƮƬƹƴǋ&� ƮǇƻƺƷ'
ƹƱƹƴƱ� ƹƬ� ǂƴǀƼƺƮǇǁ� ƼƱƹƾƯƱƹƺ'
ưƴƬƯƹƺƽƾƴǃƱƽƶƴǁ� ƬƻƻƬƼƬ'
ƾƬǁ� B^ebh]^gm� Jenl� "MbkhgZ#&�
A^g]^q� ?qi^km� ƴ� A^g]^q� =<�
/**� "ƞƤƏ#&� ƻƺ� ƻƬƼƬƸƱƾƼƬƸ�
ƴƽƽƷƱưƺƮƬƹƴǋ&� ƼƱƶƺƸƱƹưƿ'
ƱƸǇƱ� ƳƬƮƺưƺƸ� ƴƳƯƺƾƺƮƴƾƱ'
ƷƱƸ�ưƷǋ� ƯƼƿƻƻ�ƻƬǂƴƱƹƾƺƮ(�Ƒ�
.**�"..�#�ƽƷƿǃƬǋǁ�ƻƼƺƮƱưƱƹ�
ƬƹƬƷƴƳ� ƬƹƬƷƺƯƺƮǇǁ� ƼƱƹƾƯƱ'
ƹƺƷƺƯƴǃƱƽƶƴǁ� ƴƽƽƷƱưƺƮƬ'

ƹƴƵ&� ƻƼƱưƽƾƬƮƷƱƹƹǇǁ� ƴƳ� ưƼƿƯƴǁ�
ƷƱǃƱƭƹǇǁ�ƿǃƼƱƲưƱƹƴƵ(
ƜƱƼƱư� ƮǇƻƺƷƹƱƹƴƱƸ� ƴƽƽƷƱưƺ'

ƮƬƹƴƵ�ƺƾ�ƶƬƲưƺƯƺ�ƻƬǂƴƱƹƾƬ�ƭǇƷƺ�
ƻƺƷƿǃƱƹƺ� ưƺƭƼƺƮƺƷǈƹƺƱ� ƴƹǀƺƼ'
ƸƴƼƺƮƬƹƹƺƱ� ƽƺƯƷƬƽƴƱ� ƹƬ� ƮǇƻƺƷ'
ƹƱƹƴƱ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƴ� ƳƬƶƷǊǃƱƹ�
ưƺƯƺƮƺƼ� ƹƬ� ƺƶƬƳƬƹƴƱ� ƸƱưƴǂƴƹ'
ƽƶƴǁ� ƿƽƷƿƯ� ƽ� ƺƭƼƬƭƺƾƶƺƵ� ƻƱƼƽƺ'
ƹƬƷǈƹǇǁ�ưƬƹƹǇǁ(�ƘƿǃƱƮƬǋ�ƹƬƯƼƿƳ'
ƶƬ&� ƻƺƷƿǃƱƹƹƬǋ� ƻƼƴ� ƮǇƻƺƷƹƱƹƴƴ�
ƴƽƽƷƱưƺƮƬƹƴƵ&� ǀƴƶƽƴƼƺƮƬƷƬƽǈ� Ʈ�
ƶƬƼƾƿ� ƬƸƭƿƷƬƾƺƼƹƺƯƺ� ƻƬǂƴƱƹƾƬ(�
ƞƾƬƾƴƽƾƴǃƱƽƶƬǋ� ƺƭƼƬƭƺƾƶƬ� ƻƺ'
ƷƿǃƱƹƹǇǁ� ƼƱƳƿƷǈƾƬƾƺƮ� ƮǇƻƺƷƹǋ'
ƷƬƽǈ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƻƬƶƱƾƬ�
MmZmlh_m� MmZmblmb\Z� ưƷǋ� Qbg]hpl�
2� ƴ+*(� ƛƾƹƺƽƴƾƱƷǈƹǇƱ� ǃƬƽƾƺƾǇ�
ƻƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƴƳƸƱƹƱƹƴƵ� Ʈ�

ƯƼƿƻƻƬǁ� ƼƬƽƽǃƴƾǇƮƬƷƴƽǈ� ƻƺ�
ƽƾƬƹưƬƼƾƹǇƸ�ǀƺƼƸƿƷƬƸ�Ʈ���
ƽ�ƿƶƬƳƬƹƴƱƸ�3/&*���ưƺƮƱƼƴ'
ƾƱƷǈƹƺƯƺ�ƴƹƾƱƼƮƬƷƬ(�ƛǂƱƹƴ'
ƮƬƷƴƽǈ� ƽƷƱưƿǊǅƴƱ� ƶƼƴƾƱ'
Ƽƴƴ4� ƸƬƼƶƴƼƺƮƶƬ&� ƶƺƹƾƼƬƽƾ'
ƹƺƽƾǈ&� ǃƱƾƶƺƽƾǈ&� ƬƼƾƱǀƬƶƾǇ&�
ƽƴƸƸƱƾƼƴǃƹƺƽƾǈ&� ƻƺƷƹƺƾƬ�
ƮƴƳƿƬƷƴƳƬǂƴǋ� ƳƿƭƬ� ƴ� ƻƱƼƴ'
ƬƻƴƶƬƷǈƹǇǁ� ƾƶƬƹƱƵ(� ſƼƴƾƱ'
Ƽƴƴ�ƶƬǃƱƽƾƮƬ&�ƮǇƻƺƷƹƱƹƹƺƯƺ�

Рис. 1. Диаграмма ошибок рентгенолаборантов (ассистентов стоматологов) при 
выполнении стандартной стоматорентгенографии (Error chart of radiologists 

(dental assistants) when performing standard stomatoentgenography)

Fig. 1. Error chart of radiologists (dental assistants), performing standard stomatorentgenography

Рис. 2.  Внутриротовая контактная 
рентгенограмма 2.4-2.5-го 
зубов, выполненная в косой 

(медиолатеральной) проекции. 
Отчетливо и раздельно визуализируются 

корневые каналы  2.4-го зуба

Fig. 2. Intraoral contact radiograph of the 2.4-
2.5th teeth, made in oblique (mediolateral) 

projection.  The root canals of the 2.4th 
tooth are clearly and separately visualized.
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ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƳƿƭƬ� ƴ� ƻƱƼƴƬƻƱ'
ƶƬƷǈƹǇǁ�ƾƶƬƹƱƵ�ƻƼƱưƽƾƬƮƷƱƹƹǇƱ�Ʈ�ƾƬƭƷƴǂƱ�+(
ƜƼƴ�ƹƱƽƺƭƷǊưƱƹƴƴ�ƺưƹƺƯƺ�ƴƷƴ�ƽƺǃƱƾƬƹƴƴ�ƹƱƽƶƺƷǈ'

ƶƴǁ�ƮǇǄƱƿƻƺƸǋƹƿƾǇǁ�ƻƺƶƬƳƬƾƱƷƱƵ&�ƻƺ�ưƬƹƹǇƸ�ƮǇƻƺƷ'
ƹƱƹƹƺƯƺ� ƷƿǃƱƮƺƯƺ� ƺƭƽƷƱưƺƮƬƹƴǋ� ƳƿƭƺƮ� ƴ� ǃƱƷǊƽƾƱƵ&�
ƼƱƹƾƯƱƹƺƯƼƬǀƴǋ�ƮǇƻƺƷƹǋƷƬƽǈ�ƻƺƮƾƺƼƹƺ(�ƒƷǋ�ƴƽƶƷǊǃƱ'
ƹƴǋ�ƻƽƴǁƺǉƸƺǂƴƺƹƬƷǈƹƺƯƺ�ưƴƽƶƺƸǀƺƼƾƬ�ƿ�ƻƬǂƴƱƹƾƺƮ&�
ƻƺƮƾƺƼƹƺƱ� ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ� ƻƼƺƮƺ'
ưƴƷƺƽǈ�ƹƬ�ưƱƹƾƬƷǈƹƺƸ�ƼƱƹƾƯƱƹƺưƴƬƯƹƺƽƾƴǃƱƽƶƺƸ�ƺƭƺ'
ƼƿưƺƮƬƹƴƴ� ƼƱƹƾƯƱƹƺƷƬƭƺƼƬƹƾƺƸ� ƮǇƽǄƱƵ� ƶƮƬƷƴǀƴƶƬ'
ǂƴƺƹƹƺƵ�ƶƬƾƱƯƺƼƴƴ�"ƺƶƺƷƺ�31�#(

ƞƔƖƁƙƩƠƐƠƨ
ƞƷƱưƿƱƾ� ƺƾƸƱƾƴƾǈ&� ǃƾƺ� ƻƼƴ� ƮǇƻƺƷƹƱƹƴƴ� ƬƹƬƷƺƯƺ'

ƮƺƵ� ƼƱƹƾƯƱƹƺƯƼƬǀƴƴ� "ƴƳƺƭƼƬƲƱƹƴƱ� ƹƬ� ƼƱƹƾƯƱƹƺƮƽƶƺƵ�
ƻƷƱƹƶƱ#�ƮƼƬǃ'ƼƱƹƾƯƱƹƺƷƺƯ�"ƽƾƺƸƬƾƺƷƺƯ#�ƷƴǄƬƱƾƽǋ�ƮƺƳ'
ƸƺƲƹƺƽƾƴ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ƮƽƱǁ� ǀƿƹƶǂƴƵ� ǂƴǀƼƺƮƺƵ�
ƺƭƼƬƭƺƾƶƴ� ƼƱƹƾƯƱƹƺƯƼƬƸƸǇ� "ƿƮƱƷƴǃƱƹƴƱ&� ƼƱƹƾƯƱƹƺ'
ƸƱƾƼƴǋ&�ƷƺƲƹƺƱ�ƺƶƼƬǄƴƮƬƹƴƱ�ƴ�ưƼƿƯƴǁ�ǀƿƹƶǂƴƵ#(�ƝƬƽ'
ƻƼƱưƱƷƱƹƴƱ� ƺǄƴƭƺƶ� ƻƼƴ� ƮǇƻƺƷƹƱƹƴƴ� ƼƱƹƾƯƱƹƺƮƽƶƺƯƺ�
ƴƽƽƷƱưƺƮƬƹƴǋ� ƳƿƭƬ� ƴ� ƻƱƼƴƬƻƱƶƬƷǈƹǇǁ� ƾƶƬƹƱƵ� ƻƼƱư'
ƽƾƬƮƷƱƹƹǇƱ�Ʈ�ƾƬƭƷƴǂƱ�,(
Ƒ� ,+*� ",-&-�#� ƹƬƭƷǊưƱƹƴǋǁ� ưƴƬƯƹƺƽƾƴǃƱƽƶƴƱ� ƼƱƹƾ'

ƯƱƹƺƯƼƬƸƸǇ�ƭǇƷƴ�ƮǇƻƺƷƹƱƹǇ�ƶƬǃƱƽƾƮƱƹƹƺ�"Ƽƴƽ(�,'/#�ƴ�
ƹƱ�ƾƼƱƭƺƮƬƷƴ�ƹƴ�ƻƺƮƾƺƼƹƺƯƺ�ƻƼƺƮƱưƱƹƴǋ&�ƹƴ�ƹƬƳƹƬǃƱ'
ƹƴǋ�ưƺƻƺƷƹƴƾƱƷǈƹǇǁ�ƻƼƺƱƶǂƴƵ�ƽ�ƿǃƱƾƺƸ�ƼƱƶƺƸƱƹưƬǂƴƵ�
U3&� ++&� +,W(� ƝƬƽƻƼƱưƱƷƱƹƴƱ� ƮǇǋƮƷƱƹƹǇǁ� ƾƱǁƹƴǃƱƽƶƴǁ�
ƺǄƴƭƺƶ� "ƺưƹƺƵ� ƴƷƴ� ƽƺǃƱƾƬƹƴǋ#� Ʈ� 03*� "10&0�#� ƴƳ� ƬƹƬ'
ƷƴƳƴƼƿƱƸǇǁ� 3**� ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƴǁ� ƺƭƽƷƱưƺƮƬƹƴƵ�
ƻƼƱưƽƾƬƮƷƱƹƺ� ƹƬ� ƼƴƽƿƹƶƱ� +(� ƴ� ƮǇƯƷǋưƱƷƺ� ƽƷƱưƿǊǅƴƸ�
ƺƭƼƬƳƺƸ�"Ƽƴƽ(�0'3#(
ƑƸƱƽƾƱ� ƽ� ƾƱƸ&� ưƷǋ� ƻƼƺƮƱưƱƹƴǋ� ƶƬǃƱƽƾƮƱƹƹƺƯƺ� ǉƹ'

ưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƳƿƭƬ� ƿ� +3.� ",2�#� ƻƬǂƴƱƹƾƺƮ&�
ƽƺƯƷƬƽƹƺ�ƹƬƿǃƹǇƸ�ƼƬƳƼƬƭƺƾƶƬƸ�ƸƹƺƯƴǁ� ƿǃƱƹǇǁ� U3&� ++W�
ƾƼƱƭƿƱƾƽǋ� -'.� ƴƹǀƺƼƸƬƾƴƮƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ(� ƟƬƶƺƱ�
ƺƭƽƷƱưƺƮƬƹƴƱ�ƹƱ�ƸƺƲƱƾ�ƽǃƴƾƬƾǈƽǋ�ƳƬƮƱƼǄƱƹƹǇƸ&�ƱƽƷƴ�
ƮǇƻƺƷƹƱƹƺ� ƷƴǄǈ� ƺưƹƺ� ưƴƬƯƹƺƽƾƴǃƱƽƶƺƱ� ƼƱƹƾƯƱƹƺƷƺ'
ƯƴǃƱƽƶƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ&� ƴ� ƹƱ� ƻƺƳƮƺƷǋƱƾ� ưƺƽƾƺƮƱƼƹƺ�
ƴƹƾƱƼƻƼƱƾƴƼƺƮƬƾǈ� ƮƼƬǃƺƸ'ƼƱƹƾƯƱƹƺƷƺƯƺƸ� ƴƷƴ� ǃƱ'
ƷǊƽƾƹƺ'ƷƴǂƱƮǇƸ� ƽƻƱǂƴƬƷƴƽƾƺƸ� ƻƺƷƿǃƱƹƹƿǊ� ƴƹǀƺƼ'

ƸƬǂƴǊ&� ƻƺƽƶƺƷǈƶƿ� Ʈ� ǁƺưƱ�
ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�
ƾƼƱƭƿƱƾƽǋ� ƮƾƺƼƺƱ� ƴƽƽƷƱ'
ưƺƮƬƹƴƱ�ƹƬ�ƻƼƱưƸƱƾ�ǃƴƽƷƬ�
ƴ� ƻƼƺǁƺưƴƸƺƽƾƴ� ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ(� ƜƺƽƷƱ� ƮƮƱưƱƹƴǋ�
ƻƱƼƮƺƵ� ƻƺƼǂƴƴ� ƻƬƽƾǇ� Ʈ�
ƶƬƹƬƷ� ƹƱƺƭǁƺưƴƸƺ� ƮǇƻƺƷ'
ƹƴƾǈ�ƾƼƱƾǈƱ�ƴƽƽƷƱưƺƮƬƹƴƱ&�
ưƷǋ�ƺƻƼƱưƱƷƱƹƴǋ�ƶƬǃƱƽƾƮƬ�
ƻƷƺƸƭƴƼƺƮƶƴ� ƶƺƼƹƱƵ�ƴ� ƶƬ'
ƹƬƷƺƮ(� ƖƳ� ,/*� ƻƬǂƴƱƹƾƺƮ&�
ƷƴǄǈ� Ʈ� /*� "/&1�#� ƽƷƿǃƬǋǁ�
ƻƼƺƮƱưƱƹ� ƷƿǃƱƮƺƵ� ƶƺƹƾƼƺƷǈ� ƻƼƺǁƺưƴƸƺƽƾƴ� ƶƬƹƬƷƺƮ�
ƴ� ƶƺƹƾƼƺƷǈ� ƶƬǃƱƽƾƮƬ� ƷƱǃƱƹƴǋ(� ƜƺƯƼƱǄƹƺƽƾƴ� ƾƱǁƹƴ'
ƶƴ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƮǇǋƮƷƱƹǇ�Ʈ�0/��ƽƷƿǃƬƱƮ�"ƴƳ�ƹƴǁ�,)-�
ƴƳƺƭƼƬƲƱƹƴƵ&� ƶƺƾƺƼǇƱ� ƻƼƺƮƺưƴƷƴƽǈ� ƬƽƽƴƽƾƱƹƾƬƸƴ�
ƽƾƺƸƬƾƺƷƺƯƬ#(�Ƒ� 1*��ƻƺƯƼƱǄƹƺƽƾƴ�ƭǇƷƴ� ƮǇǋƮƷƱƹǇ�ƹƬ�
ƮƹƿƾƼƴƼƺƾƺƮǇǁ�ƶƺƹƾƬƶƾƹǇǁ�"ƴƳƺƸƱƾƼƴǃƱƽƶƴǁ#&�ƶƬƶ�ƬƹƬ'
ƷƺƯƺƮǇǁ&� ƾƬƶ� ƴ� ǂƴǀƼƺƮǇǁ� ƴƳƺƭƼƬƲƱƹƴǋǁ(� ƝƱƲƱ� "-*�#�
ƮǇǋƮƷǋƷƴƽǈ� ƻƺƯƼƱǄƹƺƽƾƴ� ƹƬ� ƺƼƾƺƻƬƹƾƺƸƺƯƼƬƸƸƬǁ� ƴ�
ƿƮƱƷƴǃƱƹƹǇǁ�ƻƬƹƺƼƬƸƹǇǁ�ƼƱƹƾƯƱƹƺƯƼƬƸƸƬǁ�ǃƱƷǊƽƾƱƵ�
Ʈ�ƻƼǋƸƺƵ�ƻƼƺƱƶǂƴƴ&�ƾƬƶ�ƶƬƶ�ưƬƹƹǇƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƸƬƶ'
ƽƴƸƬƷǈƹƺ� ƽƾƬƹưƬƼƾƴƳƺƮƬƹǇ(� ƜƼƴǃƴƹƺƵ� ưƺƻƿƽƶƬƱƸǇǁ�
ƺǄƴƭƺƶ&� ƻƼƴ� ƮǇƻƺƷƹƱƹƴƴ� ƮƹƿƾƼƴƼƺƾƺƮǇǁ� ƶƺƹƾƬƶƾƹǇǁ�
ƼƱƹƾƯƱƹƺƯƼƬƸƸ&� ǋƮƷǋǊƾƽǋ4� ƹƱƻƼƬƮƴƷǈƹƬǋ� ƿƶƷƬưƶƬ� ƴƽ'
ƽƷƱưƿƱƸƺƯƺ&�ƺƾƽƿƾƽƾƮƴƱ�Ʈ� ƶƺƸƻƷƱƶƾƱ�ưƱƹƾƬƷǈƹƺƯƺ�ƻƺ'
ƳƴǂƴƺƹƱƼƬ&� ǃƾƺ� ƻƼƴƮƱƷƺ� ƶ� ƿƮƱƷƴǃƱƹƴǊ� ƴƷƴ� ƿƸƱƹǈǄƱ'
ƹƴǊ�ƿƯƷƬ�ƹƬƶƷƺƹƬ�ƾƿƭƿƽƬ�ƾƼƿƭƶƴ(�ƀƮƱƷƴǃƱƹƴƱ�ƹƬƶƷƺƹƬ�
ƼƱƹƾƯƱƹƺƮƽƶƺƵ� ƾƼƿƭƶƴ� ƻƼƴƮƺưƴƾ� ƶ� ƿƶƺƼƺǃƱƹƴǊ� ƴƷƴ�
ƿƸƱƹǈǄƱƹƴǊ� ƼƬƳƸƱƼƺƮ� ƳƿƭƺƮ&� Ƭ� ƻƼƴ� ƿƸƱƹǈǄƱƹƴƴ� ƹƬ'
ƶƷƺƹƬ�ƾƼƿƭƶƴ�ǜ�ƿưƷƴƹƱƹƴƱ�ƴƳƺƭƼƬƲƱƹƴǋ(�
ſƼƺƸƱ� ǉƾƺƯƺ&� ƶƬǃƱƽƾƮƺ� ƻƺƷƿǃƬƱƸƺƯƺ� ƴƳƺƭƼƬƲƱƹƴǋ�

ƳƬƮƴƽƴƾ�ƺƾ�ƬƹƬƾƺƸƴǃƱƽƶƺƯƺ�ƽƾƼƺƱƹƴǋ�ƾƮƱƼưƺƯƺ�ƹƱƭƬ�ƴ�
ưƹƬ�ƻƺƷƺƽƾƴ�ƼƾƬ(�ƛǄƴƭƶƴ&�Ƭ�ƽƷƱưƺƮƬƾƱƷǈƹƺ&�ƹƴƳƶƺƱ�ƶƬ'
ǃƱƽƾƮƺ� ƻƺƷƿǃƬƱƸǇǁ� ƺƼƾƺƻƬƹƾƺƸƺƯƼƬƸƸ&� ƴƸƱƷƴ� ƸƱƽƾƺ�
Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ƹƱ� ƻƼƬƮƴƷǈƹƺƵ� ƿƽƾƬƹƺƮƶƴ� ƴƽƽƷƱưƿƱƸƺƯƺ�
ƴ� ƼƬƽƻƺƷƺƲƱƹƴǋ� ǀƼƺƹƾƬƷǈƹƺƵ� ƻƷƺƽƶƺƽƾƴ(� ƠƼƺƹƾƬƷǈ'
ƹƿǊ� ƻƷƺƽƶƺƽƾǈ� ƽƷƱưƿƱƾ� ƻƼƺƮƺưƴƾǈ� ƻƺ� ưƴƽƾƬƷǈƹƺƵ� ƻƺ'
ƮƱƼǁƹƺƽƾƴ�ƹƴƲƹƱƯƺ�ƶƷǇƶƬ(�Ƒ�ǉƾƺƸ�ƽƷƿǃƬƱ�ƮǇưƱƷƱƹƹǇƵ�

Рис. 4. Внутриротовая 
контактная 

рентгенограмма 
2.6-2.7-го  зубов 

с несоблюдением 
правил укладки. 

Наслоение корневых 
каналов друг на друга 

и скуловой кости

Fig. 4. Intraoral contact 
radiograph of the 

2.6-2.7th teeth with 
non-compliance of 
the rules of styling.  

Layering of root canals 
on top of each other 
and zygomatic bone

Рис. 5. Внутриротовая 
контактная 

рентгенограмма 
2.6-2.7-го  зубов 
с соблюдением 
полноты охвата 

исследуемой 
зоны. Четко видны 

раздельно корневые 
каналы, верхушки 

корней, просвет 
верхнечелюстного 

синуса, компактная 
пластинка 

нижней стенки 
верхнечелюстного 

синуса

Fig. 5. Intraoral 
contact radiogram of 

the 2.6-2.7th teeth 
with compliance of 
the completeness 

coverage of the 
studied area.  Clearly 
separately visible the 
root canals, top of the 
roots, the clearance 

of the maxillary sinus, 
a compact plate of 

the lower wall of the 
maxillary sinus

Рис. 3. а – Внутриротовая контактная 
компьютерная рентгенограмма 3.5-го 

зуба; b – ложное окрашивание. В полном 
обьеме видны: зуб, корневой канал, его 

проходимость, периапикальные элементы 
и смежные анатомические образования

Fig. 3. а – Intraoral contact computer 
radiogram of the 3.5th tooth (a);  b – False 

staining.  In full scope are visible: tooth, 
root canal, its patency, periapical elements 

and adjacent anatomical formations



20

ȵȻì���
���
����

ÅǏǏáǊÝǌÛǉãàǊ���0@FBKQFȎ@�OBPB>O@EBP

ƽƷƺƵ�ƳƬǁƮƬƾƴƾ&�ƶƬƶ�ǀƼƺƹƾƬƷǈƹǇƵ&�ƾƬƶ�ƴ�ưƼƿƯƴƱ�ƺƾưƱƷǇ�
ƳƿƭƺǃƱƷǊƽƾƹƺƵ�ƽƴƽƾƱƸǇ(�ƝƬƽƻƺƷƺƲƱƹƴƱ�ǀƼƺƹƾƬƷǈƹƺƵ�
ƻƷƺƽƶƺƽƾƴ�ƻƺ�Ʒƴƹƴƴ�ƻƱƼƮƺƯƺ�ƻƼƱƸƺƷǋƼƬ�Ʈƺ�ƮƽƱǁ�ƽƷƿǃƬ'
ǋǁ�ƻƼƴƮƺưƴƷƴ�ƶ�ƿƶƺƼƺǃƱƹƴǊ�ƯƺƼƴƳƺƹƾƬƷǈƹǇǁ�ƼƬƳƸƱƼƺƮ�
ǃƱƷǊƽƾƴ&� Ƭ� ƼƬƽƻƺƷƺƲƱƹƴƱ� ƻƷƺƽƶƺƽƾƴ� ƻƼƺƶƽƴƸƬƷǈƹƱƱ�
ưƴƽƾƬƷǈƹƺƵ� ƻƺƮƱƼǁƹƺƽƾƴ� ƶƷǇƶƬ&� ǋƮƴƷƺƽǈ� ƻƼƴǃƴƹƺƵ�
ƿƮƱƷƴǃƱƹƴǋ�ƼƬƽƽƾƺǋƹƴǋ�ƸƱƲưƿ�ƮƽƱƸƴ�ƬƹƬƾƺƸƴǃƱƽƶƴƸƴ�
ưƱƾƬƷǋƸƴ(
ƜƼƴ� ǃƼƱƳƸƱƼƹƺƸ� ƽƸƱǅƱƹƴƴ� ƠƼƬƹƶǀƿƼƾƽƶƺƵ� ƯƺƼƴ'

ƳƺƹƾƬƷƴ� ƮƹƴƳ� ǜ� ƳƿƭǇ&� ưƼƿƯƴƱ� ƬƹƬƾƺƸƴǃƱƽƶƴƱ� ưƱƾƬƷƴ�
ƭǇƷƴ� ƿƶƺƼƺǃƱƹǇ&� Ƭ� ƮƮƱƼǁ� ǜ� ƬƹƬƾƺƸƴǃƱƽƶƴƱ� ƺƭƼƬƳƺ'
ƮƬƹƴǋ� "ƶƺƼƺƹƶƴ� ǂƱƹƾƼƬƷǈƹǇǁ� ƳƿƭƺƮ#� ƿƮƱƷƴǃƴƮƬǊƾƽǋ� Ʈ�
ǄƴƼƴƹƿ(� ƚƱƻƼƬƮƴƷǈƹƺƱ� ƻƼƴƷƱƯƬƹƴƱ� ǋƳǇƶƬ� ƶ� ƾƮƱƼưƺƸƿ�
ƹƱƭƿ� ƻƼƴƮƺưƴƷƺ� ƶ� ƻƺǋƮƷƱƹƴǊ� ƻƺƷƺƽǇ� ƻƼƺƽƮƱƾƷƱƹƴǋ�
ƸƱƲưƿ�ƾƮƱƼưǇƸ�ƹƱƭƺƸ�ƴ�ǋƳǇƶƺƸ(�ƠƴƶƽƬǂƴǋ�ƯƺƷƺƮǇ�ƴƽ'
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Рис. 7. Ортопантомограмма выполнена 
с разделительным накусным 

валиком. Отчетливо визуализируются 
верхние и нижние резцы

Fig. 7. The orthopantomogram is made 
with a dividing bent roller.  The upper 

and lower incisors are clearly visualized

Рис. 6. Ортопантомограмма выполнена 
без разделительного накусного валика. 

В результате верхними зубами перекрываются 
нижние,  во фронтальной зоне

Fig. 6. The orthopantomogram is made without 
a dividing slant roller.  As a result, the upper 

teeth overlap the lower ones in the frontal zone

Рис. 9. Ортопантомограмма. Между твердым 
небом и языком прослеживается широкая 

полоса просветления за счет того, что во время 
исследования не был прижат язык к небу

Fig. 9. Orthopantomogram.  The wide band of 
enlightenment can be traced between the hard 

oral palate and the tongue due to the tongue was 
not pressed to the oral palate during the study.

Рис. 8. Ортопантомограмма. За счет 
наслоения шейного отдела позвоночника 

не представляется возможным оценить 
состояние периапикальных тканей 

центральных верхних и нижних зубов

Fig. 8. Orthopantomogram.  Due to the layering 
of the cervical spine it is not possible to 

assess the condition of the periapical tissues 
of the central upper and lower teeth
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L?@?L?H=?M4
+(�>n]Zk^o�;(�F(&�=ab[blhoZ�G(�;(&�Tn[Zk^oZ�;(�;(�>b__^k^gmbZe�mak^^'

]bf^glbhgZe� mhfh`kZiab\� \aZkZ\m^kblmb\l� Zg]� ]bZ`ghlmb\l� h_� cZp�
d^kZmh\rlml(�=ebgb\Ze�]^gmblmkr�,*+0(�Hh(�-(�J(�,1'-*

,(� ?ebsZkhoZ� P(� G(� >^gmblmkr� h_� \abe]k^g!l� Z`^(� Na^kZir(� JZkm� +(�
Ghl\hp4�A?IN;L'G^]bZ&�,*+0

-(� J^klbg� F(� M(&� MaZkho� G(� H(&� NLON?H� P(� J(� "^]bm^]� [r� J^klbg� F(�
M(&� MaZkhoZ�G(� H(&#� >^gmblmkr(� H^nkhlmhfZmheh`b\(� >rl_ng\mbhg� h_� ma^�
]^gmZe�lrlm^f(�N^qm[hhd(�Ghl\hp4�A?IN;L'G^]bZ&�,*+-

.(�Mfbkgho�P(�A(&�SZgnla^ob\a�I(�I(&�Gbmkhgbg�;(P(�=ebgb\Ze�ZgZmhfr�h_�
ma^�cZpl(�Ghl\hp4�<CHIG&�,*+.(

/(�Nknm^g�P(J(�q'kZr�;gZmhfr�Zg]�q'kZr�]bZ`ghlmb\l�bg�]^gmblmkr(�,g]�
^](�k^ikh\^llbg`(�Zg]�ghp(�N^qm[hhd(�Ghl\hp4�A?IN;L'G^]bZ&�,*,*(�
,/0=

0(�<hkholdr�?(�P(&�=ebgb\Ze�̂ g]h]hgmb\l(�Ghl\hp4�DM=��MmhfZmheh`r��
+333

1(�Ebl^egbdhoZ�F(�J(�=abe]k^g!l�ma^kZi^nmb\�]^gmblmkr(�HZmbhgZe�`nb]^�
,g]�^](�Ghl\hp4�A?IN;L'G^]bZ&�,*+0(�3/,\

2(� Nknm^g� P(J(� "^m� Ze(� PZlbeb^o� ;(� Sn(&� Phkh[rho� Sn(� C(#� LZ]bZmbhg�
]bZ`ghlmb\l�bg�]^gmblmkr(�Ghl\hp4�G'gZ&�,**1&�.3/\

3(� ;ksaZgml^o� ;(� J(� G^mah]l� h_� q'kZr� ^qZfbgZmbhg� Zg]� q'kZr�
]bZ`ghlmb\l�bg�]^gmblmkr(�ǜ�Ghl\hp4�G^`Zihebl�FF=&�,*+/

+*(� Lh`Zmldr� >(� P(&� AbgZeb� H(� P(� ma^� ;km� h_� ]^gmZe� kZ]bh`kZiar(�
Ghl\hp4�>hf�MN<IIE&�,**1

++(�Nknm^g�P(J(&�M^khoZ�H(�M(�Nrib\Ze�^kkhkl�Zg]�^kkhkl�Zeehp^]�]nkbg`�
kZ]bh`kZiar� h_� ma^� ]^gmZe� lrlm^f(� Nh� [^� bg\en]^]� bg� ma^� \hee^\mbhg� h_�
l\b^gmb_b\� iZi^kl� h_� ma^� Cgm^kk^`bhgZe� l\b^gmb_b\'ikZ\mb\Ze� \hg_^k^g\^�
pbma�bgm^kgZmbhgZe�iZkmb\biZmbhg4��LZ]bZmbhg�]bZ`ghlmb\l�bg�]^gmblmkr�Zg]�
fZqbeeh_Z\bZe�lnk`^kr�(�Ghl\hp4�,**2(�=10'12

+,(� @kb^]kb\a� ;(� JZle^k&� B^bdh� Pbll^k(� R'kZr� ]bZ`ghlmb\l� bg� ]^gmZe�
ikZ\mb\^&� mkZgleZmbhg� _khf� A^kfZg4� ^]bm^]� [r� H(� ;(� LZ[ndabgZ(� ǜ�
Ghl\hp4�G^]ik^ll'bg_hkf&�,**2

+-(Akhg]Zae� B(A(&� Akhg]Zae� E(� Mn[mkZ\mbhg� kZ]bh`kZiar� _hk� ma^�
]bZ`ghlbl�h_�i^k^h]ZgmZe�[hg^�e^lbhg(�IkZe�Mnk`(�IkZe�G^](�IkZe(�JZmahe(�
'+32-�ǜ�Ǯ�//(�ǜ�Ɲ(�,*2'�,+-(

+.(�GZ^]Z�E(� ƏgZerlbl� h_� h]hgmhfZ(�>^im(� h_� IkZe� LZ]bheh`r&� Na^�
Hbiihg�>^gmZe�Ogbo^klbmr&�,**2

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ĥƾǀƿåƻǉ�Ɩ(ơ+(�ǜ�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ƳƬƽƷƿƲƱƹƹǇƵ�ƮƼƬǃ�ƝƠ&�ƻƼƺǀƱƽƽƺƼ�ƶƬǀƱưƼǇ�ƷƿǃƱƮƺƵ�ưƴƬƯƹƺƽƾƴƶƴ&�

IL=C>�C>4�****'***,'23.+'./++(
ƝǀưƯǅåƱƯ�Ơ(Ʈ(,�ǜ�ƳƬƮƱưƿǊǅƴƵ�ƶƬƭƴƹƱƾƺƸ�ƼƱƹƾƯƱƹƺƽƾƺƸƬƾƺƷƺƯƴƴ(
+ƠžƐƛƀ�Ƒƛ��ƙžƙƞƀ�ƴƸƱƹƴ�Ə(Ɩ(�ƓƮưƺƶƴƸƺƮƬ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƠ&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(
,ƜƺƷƴƶƷƴƹƴƶƬ�Ǯ-�ƛſƒƢ�ƜƏƛ��žƬƳƻƼƺƸ�&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(

;ONBIL�CH@ILG;NCIH4
P(J(�Nknm^g+�ǜ�G(>(�G^](&�Bhghk^]�>h\mhk�h_�ma^�LnllbZg�@^]^kZmbhg&�Jkh_^llhk&�Jkh_^llhk�h_�>^iZkmf^gm�h_�LZ]bheh`r&�

IL=C>�C>4�****'***,'23.+'./++
I(SZ(�Fn[Zla^oZ,�ǜ�kZ]bheh`blm&�B^Z]�h_�ma^�R'kZr�]^gmblmkr�h_ɗ\^(
+@^]^kZe�MmZm^�<n]`^mZkr�?]n\ZmbhgZe�Cglmbmnmbhg�h_�ma^�Bb`a^k�?]n\Zmbhg�ǟ;(C(�S^o]hdbfho�Ghl\hp�MmZm^�Ogbo^klbmr�h_�

G^]b\bg^�Zg]�>^gmblmkrǠ�h_�ma^�Gbgblmkr�h_�B^Zema\Zk^�h_�ma^�LnllbZg�@^]^kZmbhg&�Ghl\hp&�LnllbZ(
,>^iZkmf^gm�h_�C=>=�h_�J;I��AZsikhf�&�Ghl\hp&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƝǀưƯǅåƱƯ�Ơ(Ʈ(�)�I(SZ(�Fn[Zla^oZ&�?'fZbe4�Fn[ZrZdZ:f^]`Zs(`Zsikhf(kn



22

ȵȻì���
���
����

ÅǏǏáǊÝǌÛǉãàǊ���0@FBKQFȎ@�OBPB>O@EBP

Описание Индекса выраженности 
зубочелюстной аномалии для пациентов 
с гнатической формой дистальной окклюзии

Жмырко И.Н., Дробышева Н.С.
Федеральное государственное бюджетное образовательное учреждение высшего образования «Московский 

государственный медико-стоматологический университет имени А.И. Евдокимова»  
Министерства Здравоохранения Российской Федерации, Москва, Россия

Ƣåƶǌƻå
ƄƼƺƽƹåƸÚƻǈƷ�ƽƼƳǂƼƳ�ƽƾƶ�ƳƶƯƲƻƼÚƿƶƸå�Ʊ�ƺƼƺåƻƿ�ƱǈưƼƾƯ�ÚƿƾƯƿåƲƶƶ�ƹåǄåƻƶǌ�ÚƽƼÚƼưÚƿƱǀåƿ�ƽƼƹǀǄåƻƶǋ�ÚƿƼƷƸƶǂ&�

ǁǀƻƸǃƶƼƻƯƹǉƻƼ�ƽƼƹƻƼǃåƻƻǈǂ�ƾåƵǀƹǉƿƯƿƼƱ�ƶ�ÚƱƼƳƶƿ�Ƹ�ƺƶƻƶƺǀƺǀ�ƱåƾƼǌƿƻƼÚƿǉ�ƾåǃƶƳƶƱƯ(�ƢƯưƼƿƯǌ�Ú�ƲƻƯƿƶǄåÚƸƶƺƶ�
ǁƼƾƺƯƺƶ�ƳƶÚƿƯƹǉƻƼƷ�ƼƸƸƹǋƵƶƶ&�ƻåƼưǂƼƳƶƺƼ�ǀǄƶƿǈƱƯƿǉ�Úƿåƽåƻǉ�ƱǈƾƯƴåƻƻƼÚƿƶ�ǄåƹǋÚƿƻƼ'ƹƶǃåƱǈǂ�ƶƵƺåƻåƻƶƷ�
Ƴƹǌ�ƱǈưƼƾƯ�ƯƹƲƼƾƶƿƺƯ�ƹåǄåƻƶǌ(
Ø�ǊƿƼƷ�ǄåƺǊǌ�ƾƯƵƾƯưƼƿƯƻ�ƶƻƳåƸÚ�Ƴƹǌ�ƼǃåƻƸƶ�ƱǈƾƯƴåƻƻƼÚƿƶ�ƵǀưƼǄåƹǋÚƿƻǈǂ�ƯƻƼƺƯƹƶƷ(
ƟưǀåƿƷưƺǉ� Ʒ� ƻåǀƽƴǉ(� Ɨƹǌ� ÚƼƵƳƯƻƶǌ� ƶƻƳåƸÚƯ� ưǈƹƶ� ƸƼƺƽƹåƸÚƻƼ� ƼưÚƹåƳƼƱƯƻǈ� 0Ƽ� ƽƯǃƶåƻƿƼƱ� Ú� ƾƯƵƻƼƷ�

Úƿåƽåƻǉǋ�ƱǈƾƯƴåƻƻƼÚƿƶ�ƳƶÚƿƯƹǉƻƼƷ�ƼƸƸƹǋƵƶƶ(�ơƾƼƱƼƳƶƹÚǌ�ƯƻƯƹƶƵ�ƲƶƽÚƼƱǈǂ�ƺƼƳåƹåƷ�ǄåƹǋÚƿåƷ&�ǁƼƿƼƺåƿƾƶǌ�ƶ�
ƿåƹåƻƿƲåƻƼƲƾƯƺƺƯ�ƲƼƹƼƱǈ�Ʊ�ưƼƸƼƱƼƷ�ƽƾƼåƸǃƶƶ(
ƢåƶǁƺǊǀưǀǉ(�ơƼÚƹå�ÚƿƯƿƶÚƿƶǄåÚƸƼƲƼ�ƯƻƯƹƶƵƯ�ƳƯƻƻǈǂ�ưǈƹ�ÚƼƵƳƯƻ�ƶƻƳåƸÚ&�ƳƼÚƿƼƱåƾƻƼ�ƳƼƸƯƵǈƱƯǋǆƶƷ�Úƿåƽåƻƶ�

ƱǈƾƯƴåƻƻƼÚƿƶ� ǄåƹǋÚƿƻƼ'ƹƶǃåƱǈǂ� ƯƻƼƺƯƹƶƶ&� ƸƼƿƼƾǈƷ� ǌƱƹǌåƿÚǌ� ƼưƼÚƻƼƱƯƻƶåƺ� Ƴƹǌ� ƱǈưƼƾƯ� ƺåƿƼƳƯ� ƹåǄåƻƶǌ�
ƽƯǃƶåƻƿƼƱ� Ú� ƲƻƯƿƶǄåÚƸƼƷ� ǁƼƾƺƼƷ� ƳƶÚƿƯƹǉƻƼƷ� ƼƸƸƹǋƵƶƶ� ƶƹƶ� ƽƾƼƱåƳåƻƶǌ� ƸƼƺƽåƻÚƯƿƼƾƻƼƲƼ� ƼƾƿƼƳƼƻƿƶǄåÚƸƼƲƼ�
ƹåǄåƻƶǌ(
ƗǉƲƽƴǉ(�ơƾåƳƹƼƴåƻƻƯǌ�ƺåƿƼƳƶƸƯ�ǌƱƹǌåƿÚǌ�ǀƳƼưƻǈƺ�ǊƸÚƽƾåÚÚ'ÚƽƼÚƼưƼƺ�Ƴƹǌ�ƳƶƯƲƻƼÚƿƶƸƶ�ƶ�ƽƹƯƻƶƾƼƱƯƻƶǌ�

ƹåǄåƻƶǌ�ƵǀưƼǄåƹǋÚƿƻǈǂ�ƯƻƼƺƯƹƶƷ(

ƅƺǌǅåƲǉå� ÚƺƽƲư4� ƽƼƹƼƴåƻƶå� ǄåƹǋÚƿåƷ� Ʊ� ÚƯƲƶƿƿƯƹǉƻƼƺ� ƻƯƽƾƯƱƹåƻƶƶ&� ƲƻƯƿƶǄåÚƸƯǌ� ǁƼƾƺƯ� ƳƶÚƿƯƹǉƻƼƷ�
ƼƸƸƹǋƵƶƶ&�ƼƾƿƼƳƼƻƿƶǄåÚƸƼå�ƹåǄåƻƶå&�ƼƾƿƼƲƻƯƿƶǄåÚƸƯǌ�ƼƽåƾƯǃƶǌ(

ØǀưǀǊǍ�ƾƽÚǀǁƾƷƺư4�+3(*,(,*,*5�ƷÚƾƿưƲƺåƼư4�+1(*/(,*,*5�ƾƿƷƼǍǀư4�+3(*/(,*,*(

ƅƽƼǂƺƷƹǀ�ƷƼǀåƿåÚƽƲ4�ƔƱƿƼƾǈ�ƳåƸƹƯƾƶƾǀǋƿ�ƼƿÚǀƿÚƿƱƶå�ƸƼƻǁƹƶƸƿƯ�ƶƻƿåƾåÚƼƱ(

ƘƺǍ� ǄƷǀƷƿƽƲưƼƷǍ4� ƙƺǈƾƸƼ� ƛ(Ɵ(&� ƗƾƼưǈǅåƱƯ� Ɵ(Ø(� ƠƽƶÚƯƻƶå� ƛƻƳåƸÚƯ� ƱǈƾƯƴåƻƻƼÚƿƶ� ƵǀưƼǄåƹǋÚƿƻƼƷ�
ƯƻƼƺƯƹƶƶ�Ƴƹǌ�ƽƯǃƶåƻƿƼƱ�Ú�ƲƻƯƿƶǄåÚƸƼƷ�ǁƼƾƺƼƷ�ƳƶÚƿƯƹǉƻƼƷ�ƼƸƸƹǋƵƶƶ(�ƬƻƳƼƳƼƻƿƶǌ�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�
+*(-0-11)+02-',32+',*,*'+2','*'*(

Method of evaluation of the extent of skeletal forms 
of malocclusion

I.N. Zhmyrko, N.S. Drobysheva
Federal State Budgetary Educational Institution of the Higher Education “A.I. Yevdokimov Moscow State University of Medicine 

and Dentistry” of the Ministry of Healthcare of the Russian Federation, Moscow, Russia

Abstract
;g�bgm^`kZm^]�ZiikhZ\a�mh�]bZ`ghlmb\l�_hk�\ahhlbg`�Z�mk^Zmf^gm�lmkZm^`r�a^eil�mh�h[mZbg�lmZ[e^&�_ng\mbhgZeer�\hfie^m^�

k^lneml�Zg]�fbgbfbs^l�ma^�k^eZil^�ihllb[bebmr(�Cg�ld^e^mZe�_hkfl�h_�]blmZe�fZeh\\enlbhg&�bm�bl�g^\^llZkr�mh�mZd^�bgmh�Z\\hngm�
ma^�l^o^kbmr�h_�fZqbeeh_Z\bZe�\aZg`^l�mh�\ahhl^�Z�mk^Zmf^gm�Ze`hkbmaf(
@hk�mabl�Zbf&�mh�Zll^ll�ma^�l^o^kbmr�h_�]^gmh_Z\bZe�ZghfZeb^l�Zg�bg]^q�aZl�[^^g�]^o^ehi^](
GZm^kbZel�Zg]�f^mah]l(�Nh�]^o^ehi�ma^�bg]^q�0*�iZmb^gml�pbma�oZkrbg`�]^`k^^l�h_�]blmZe�h\\enlbhg�p^k^�^qZfbg^]�

\hfik^a^glbo^er(�>^gmZe�\Zlml&�iahmhf^mkr�Zg]�Z�eZm^kZe�\^iaZeh`kZiar�p^k^�ZgZers^](
L^lneml(�;_m^k�Z�lmZmblmb\Ze�ZgZerlbl�h_�ma^�]ZmZ&�Zg�bg]^q�maZm�k^ebZ[er�ikho^l�ma^�l^o^kbmr�h_�fZqbeeh_Z\bZe�ZghfZeb^l�pZl�

\k^Zm^]&�pab\a�bl�kZmbhgZe^�_hk�\ahhlbg`�Z�f^mah]�h_�mk^Zmbg`�iZmb^gml�pbma�ld^e^mZe�_hkf�h_�]blmZe�h\\enlbhg4�hkmah`gZmab\�
hk�\hfi^glZmhkr�hkmah]hgmb\�mk^Zmf^gm(
=hg\enlbhgl(�Na^�ikhihl^]�m^\agbjn^�bl�Z�\hgo^gb^gm�^qik^ll�f^mah]�_hk�ma^�]bZ`ghlbl�Zg]�mk^Zmf^gm�ieZggbg`�bg�

iZmb^gml�pbma�]^gmh'fZqbeeh_Z\bZe�ZghfZeb^l(

E^r�phk]l4�lZ`bmmZe�ihlbmbhg�h_�nii^k�Zg]�ehp^k�cZp&�ld^e^mZe�\eZll�CC&�hkmah]hgmb\�mk^Zmf^gm&�hkmah`gZmab\�lnk`^kr(

L^\^bo^]4�+3(*,(,*,*5�k^obl^]4�+1(*/(,*,*5�Z\\^im^]4�+3(*/(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(
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@hk�\bmZmbhg4�C(H(�Tafrkdh&�H(M(�>kh[rla^oZ(�G^mah]�h_�^oZenZmbhg�h_�ma^�^qm^gm�h_�ld^e^mZe�_hkfl�h_�fZeh\\enlbhg(�
?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

ƒƒƔƓƔƛƗƔ
ƑǇƭƺƼ� ƺƻƾƴƸƬƷǈƹƺƯƺ� ƸƱƾƺưƬ� ƷƱǃƱƹƴǋ� ƻƬǂƴƱƹƾƺƮ� ƽ�

ƬƹƺƸƬƷƴǋƸƴ�ƺƶƶƷǊƳƴƴ&�ƺƭƿƽƷƺƮƷƱƹƹǇƸƴ�ƹƬƼƿǄƱƹƴƱƸ�
ƼƬƳƮƴƾƴǋ�ǃƱƷǊƽƾƱƵ&�ƹƱƮƺƳƸƺƲƱƹ�ƭƱƳ�ǃƱƾƶƺƯƺ�ƻƺƹƴƸƬǋ�
ƻƼƴǃƴƹ�ưƬƹƹƺƵ�ƻƬƾƺƷƺƯƴƴ�ƴ�ƽƾƱƻƱƹƴ�ƱƱ�ƮǇƼƬƲƱƹƹƺƽƾƴ&�
Ƭ�ƾƬƶƲƱ�ƭƱƳ�ƶƺƸƻƷƱƶƽƹƺƵ�ưƴƬƯƹƺƽƾƴƶƴ�ƮƽƱǁ�ƱƱ�ƻƼƺǋƮ'
ƷƱƹƴƵ(�žƹƬƾƴǃƱƽƶƬǋ�ǀƺƼƸƬ�ƬƹƺƸƬƷƴƴ�ƺƶƶƷǊƳƴƴ�ƳƿƭƹǇǁ�
ƼǋưƺƮ� ƴƸƱǊƾ� ƮǇƽƺƶƿǊ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ� U+W(� Ƙƴǂƺ�
ǃƱƷƺƮƱƶƬ� ƻƼƱưƽƾƬƮƷǋƱƾ� ƽƺƭƺƵ� ƶƺƸƻƷƱƶƽ� ƬƹƬƾƺƸƴǃƱ'
ƽƶƴǁ�ƺƭƼƬƳƺƮƬƹƴƵ&�ƶƬƲưƺƱ�ƴƳ�ƶƺƾƺƼǇǁ�ƹƱƽƱƾ�ƽƺƭƽƾƮƱƹ'
ƹǇƱ�ǀƿƹƶǂƴƺƹƬƷǈƹǇƱ�ƹƬƯƼƿƳƶƴ�ƴ�Ʈ�ƾƺƲƱ�ƮƼƱƸǋ�ǋƮƷǋƱƾƽǋ�
ƹƱƺƾǆƱƸƷƱƸƺƵ�ǃƬƽƾǈǊ�Ʈ�ƺƭƱƽƻƱǃƱƹƴƴ�ƺƭǅƴǁ�ǀƿƹƶǂƴƵ(�
ƜƼƺƻƺƼǂƴƺƹƬƷǈƹƺƱ�ƽƺƺƾƹƺǄƱƹƴƱ�ǃƬƽƾƱƵ�ƷƴǂƬ�Ʈƺ�Ƹƹƺ'
ƯƺƸ� ƮƷƴǋƱƾ� ƹƬ� ƹƬǄƱ� ƻƼƱưƽƾƬƮƷƱƹƴƱ� ƺ� ƶƼƬƽƺƾƱ(� ƚƬƼƿ'
ǄƱƹƴƱ� ǉƾƴǁ� ƻƼƺƻƺƼǂƴƵ� ƮƽƷƱưƽƾƮƴƱ� ƼƬƳƷƴǃƹǇǁ� ƮƼƺƲ'
ưƱƹƹǇǁ�ƴƷƴ�ƻƼƴƺƭƼƱƾƱƹƹǇǁ�ưƱǀƺƼƸƬǂƴƵ�ƽƶƱƷƱƾƬ�ƷƴǂƬ�
ƻƼƴƮƺưƴƾ�ƶ�ƴƽƶƬƲƱƹƴǊ�ǃƱƼƾ�ƷƴǂƬ&�ƴƳƸƱƹƱƹƴǊ�ƮƹƱǄƹƱ'
Ưƺ�ƮƴưƬ(�ƒƱǀƺƼƸƬǂƴƴ�ƷƴǂƱƮƺƯƺ�ǃƱƼƱƻƬ�ǋƮƷǋǊƾƽǋ�ƻƼƴ'
ǃƴƹƺƵ� ƮƺƳƹƴƶƹƺƮƱƹƴǋ� ƹƱ� ƾƺƷǈƶƺ� ƼƬƳƷƴǃƹǇǁ� ƬƹƺƸƬƷƴƵ�
ƻƼƴƶƿƽƬ&� ƹƬƼƿǄƱƹƴǋ�ǀƿƹƶǂƴƴ�ưǇǁƬƹƴǋ&�ƲƱƮƬƹƴǋ&� ƹƺ�ƴ�
ƻƽƴǁƺƷƺƯƴǃƱƽƶƴǁ�ƻƼƺƭƷƱƸ�ƻƬǂƴƱƹƾƬ(�ƑƬƲƹƺƽƾǈ�ƳƹƬƹƴǋ�
ƴ�ƻƺƹƴƸƬƹƴǋ�ƻƽƴǁƺƷƺƯƴǃƱƽƶƺƯƺ�ƽƾƬƾƿƽƬ�ƻƬǂƴƱƹƾƺƮ�ƳƬ'
ƶƷǊǃƬƱƾƽǋ�Ʈ�ƾƺƸ&�ǃƾƺ�ƹƬ�ƻƼƴƱƸ�ƶ�ƺƼƾƺưƺƹƾƿ�ƺƭƼƬǅƬǊƾ'
ƽǋ�ƷǊưƴ�ƽ�ƽƱƼǈƱƳƹǇƸƴ�ƬƹƺƸƬƷƴǋƸƴ�ƻƼƴƶƿƽƬ�ƴ�ưƱǀƺƼ'
ƸƬǂƴǋƸƴ� ƷƴǂƬ� ƴ&� ƽƷƱưƺƮƬƾƱƷǈƹƺ&� ƽ� ƼƬƳƷƴǃƹǇƸƴ� ƶƺƸ'
ƻƷƱƶƽƬƸƴ�ƴ�ƳƬƹƴƲƱƹƹƺƵ�ƽƬƸƺƺǂƱƹƶƺƵ(�U,&-&.&/W(
ƢƱƷǈǊ� ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ǋƮƷǋƱƾƽǋ� ƸƬƶƽƴ'

ƸƬƷǈƹƺƱ� ƻƼƴƭƷƴƲƱƹƴƱ� ƶ� ƴưƱƬƷǈƹƺƵ� ƹƺƼƸƱ(� ƒƺƽƾƴƲƱ'
ƹƴƱ�ǉƾƺƵ�ǂƱƷƴ�ǋƮƷǋƱƾƽǋ�ưƺƽƾƬƾƺǃƹƺ� ƾƼƿưƹƺƵ�ƳƬưƬǃƱƵ&�
Ƭ� ƴƹƺƯưƬ� ưƬƲƱ� ƹƱƮǇƻƺƷƹƴƸƺƵ(� ſƷƴƹƴǃƱƽƶƴƵ� ƺƻǇƾ� ƻƺ'
ƶƬƳǇƮƬƱƾ&�ǃƾƺ�ưƷǋ�ưƺƽƾƴƲƱƹƴǋ�ƺƻƾƴƸƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƴ�
ƴƹƺƯưƬ� ƻƼƴǁƺưƴƾǈƽǋ� ƻƼƴƭƱƯƬƾǈ� ƶ� ƶƺƸƭƴƹƴƼƺƮƬƹƹƺƸƿ�
ƷƱǃƱƹƴǊ&�ƶƺƾƺƼƺƱ�ƻƺƳƮƺƷǋƱƾ�Ʈ�ƶƺƼƺƾƶƴƱ�ƽƼƺƶƴ�ƹƺƼƸƬ'
ƷƴƳƺƮƬƾǈ� ƺƶƶƷǊƳƴǊ� ƳƿƭƹǇǁ� ƼǋưƺƮ&� ǀƿƹƶǂƴƺƹƬƷǈƹƺƱ�
ƽƺƽƾƺǋƹƴƱ� ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ� ƺƭƷƬƽƾƴ� ƴ� ƻƼƺƻƺƼǂƴǊ�
ƷƴǂƬ� ƻƬǂƴƱƹƾ&� ƿƷƿǃǄƴƮ� ƱƯƺ� ǉƽƾƱƾƴƶƿ(� ƩǀǀƱƶƾƴƮƹƺƽƾǈ�
ƶƺƸƭƴƹƴƼƺƮƬƹƹƺƯƺ� ƷƱǃƱƹƴǋ� ƻƬǂƴƱƹƾƺƮ� ƳƬƮƴƽƴƾ� ƺƾ�
ƻƼƬƮƴƷǈƹƺƵ�ưƴƬƯƹƺƽƾƴƶƴ&�ƻƷƬƹƴƼƺƮƬƹƴǋ�ƴ�ƾƬƶƾƴƶƴ�ƷƱ'
ǃƱƹƴǋ(� ƛǃƱƹǈ� ƮƬƲƹƺƱ� ƳƹƬǃƱƹƴƱ� Ʈ� ƷƱǃƱƹƴƴ� ƻƬǂƴƱƹƾƺƮ�
ƴƸƱƱƾ�ƳƹƬƹƴƱ�ƺƽƺƭƱƹƹƺƽƾƱƵ�ƽƾƼƺƱƹƴǋ�ƷƴǂƱƮƺƯƺ�ǃƱƼƱ'
ƻƬ&�ǃƾƺ�ƹƬƻƼǋƸƿǊ�ƮƷƴǋƱƾ�ƹƬ�ƻƷƬƹƴƼƺƮƬƹƴƱ�ƴ�ƼƱƳƿƷǈƾƬ'
ƾǇ� ƷƱǃƱƹƴǋ� U0&1&2&3W(� Ʃƾƴ� ưƬƹƹǇƱ� ƮƺƳƸƺƲƹƺ� ƻƺƷƿǃƴƾǈ�
ƾƺƷǈƶƺ�ƻƺƽƷƱ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƺƭƽƷƱưƺƮƬƹƴǋ�ƻƬǂƴƱƹƾƺƮ&�
ƮƶƷǊǃƬǊǅƱƯƺ� Ʈ� ƽƱƭǋ� ƶƷƴƹƴǃƱƽƶƴƱ� ƴ� ưƺƻƺƷƹƴƾƱƷǈƹǇƱ�
ƸƱƾƺưǇ�ƺƭƽƷƱưƺƮƬƹƴǋ�U+*W(
ƛưƹƬƶƺ&�ƹƱƽƸƺƾƼǋ�ƹƬ�ƻƺƽƾƺǋƹƹƺƱ�ƼƬƳƮƴƾƴƱ�ƸƱƾƺưƺƮ�

ưƴƬƯƹƺƽƾƴƶƴ&� ƻƷƬƹƴƼƺƮƬƹƴǋ� ƴ� ƷƱǃƱƹƴǋ� ƻƬǂƴƱƹƾƺƮ� ƽ�
ƬƹƺƸƬƷƴǋƸƴ�ƺƶƶƷǊƳƴƴ�ƳƿƭƹǇǁ�ƼǋưƺƮ&�ƺƭƿƽƷƺƮƷƱƹƹǇƸƴ�
ƹƬƼƿǄƱƹƴƱƸ�ƼƬƳƮƴƾƴǋ�ǃƱƷǊƽƾƱƵ&�ƹƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ�

ƹƱ�ƽƿǅƱƽƾƮƿƱƾ�ǃƱƾƶƴǁ�ưƴƬƯƹƺƽƾƴǃƱƽƶƴǁ�ƶƼƴƾƱƼƴƱƮ&�ƻƺ'
ƳƮƺƷǋǊǅƴǁ�ƺƭƺƽƹƺƮƬƾǈ� ƮǇƭƺƼ� ƾƺƯƺ�ƴƷƴ�ƴƹƺƯƺ�ƸƱƾƺưƬ�
ƷƱǃƱƹƴǋ&�ƹƱ�ƮǇưƱƷƱƹǇ�ƸƺƼǀƺƸƱƾƼƴǃƱƽƶƴƱ�ƻƬƼƬƸƱƾƼǇ&�
ƴƯƼƬǊǅƴƱ� ƮƱưƿǅƿǊ� ƼƺƷǈ� Ʈ� ƻƷƬƹƴƼƺƮƬƹƴƴ� ƷƱǃƱƹƴǋ(�
ƩƾƺƸƿ�ƮƺƻƼƺƽƿ�ƴ�ƻƺƽƮǋǅƱƹƬ�ưƬƹƹƬǋ�ƼƬƭƺƾƬ(
ƢƱƷǈ
ƝƬƳƼƬƭƺƾƶƬ� ƴƹưƱƶƽƬ� ưƷǋ� ƺǂƱƹƶƴ� ƮǇƼƬƲƱƹƹƺƽƾƴ� Ƴƿ'

ƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ(
ƙƬƾƱƼƴƬƷǇ�ƴ�ƸƱƾƺưǇ
ƜƼƺƮƱưƱƹƺ� ƺƭƽƷƱưƺƮƬƹƴƱ� 0*� ƻƬǂƴƱƹƾƺƮ� ƽ� ƼƬƹƱƱ�

ƺƻƼƱưƱƷƱƹƹƺƵ� ưƴƽƾƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƱƵ� ƽ� ƼƬƳƷƴǃƹƺƵ�
ƽƾƱƻƱƹƴ�ƮǇƼƬƲƱƹƹƺƽƾƴ�ƻƺƽƷƱ�ƳƬƮƱƼǄƱƹƴǋ�ƽƶƱƷƱƾƹƺƯƺ�
ƼƺƽƾƬ(�ƞƼƱưƹƴƵ�ƮƺƳƼƬƽƾ�ƻƬǂƴƱƹƾƬ�-.�ƯƺưƬ�ƴƳ�ƹƴǁ�00��
ƲƱƹǅƴƹ�ƴ�-.��ƸƿƲǃƴƹ�ƱƮƼƺƻƱƺƴưƹƺƵ�ƼƬƽǇ�Ʈ�ƮƺƳƼƬƽƾƱ�
ƺƾ�+2�ưƺ�..�ƯƺưƬ�"ƽƼƱưƹƴƵ�ƮƺƳƼƬƽƾ�-,&-�/&2�ƯƺưƬ#(Ɯƴƽǈ'
ƸƱƹƹƺƱ� ƽƺƯƷƬƽƴƱ� ƭǇƷƺ� ƻƺưƻƴƽƬƹƺ� ƮƽƱƸƴ� ƻƬǂƴƱƹƾƬƸƴ�
ưƺ�ƻƼƺƮƱưƱƹƴǋ�ƺƭƽƷƱưƺƮƬƹƴǋ(
ƒƷǋ� ƼƬƽǃƱƾƬ� ƻƼƱưƷƺƲƱƹƹƺƵ� ƸƱƾƺưƴƶƴ&� ƻƼƺƮƱưƱƹ�

ƬƹƬƷƴƳ� ƾƱƷƱƼƱƹƾƯƱƹƺƯƼƬƸƸǇ� ƯƺƷƺƮǇ� Ʈ� ƭƺƶƺƮƺƵ� ƻƼƺ'
Ʊƶǂƴƴ� Ʈ� ƶƺƸƻǈǊƾƱƼƹƺƵ�ƻƼƺƯƼƬƸƸƱ�>heiabg� CfZ`bg`� ƹƬ�
ƭƬƳƱ�ƶƬǀƱưƼǇ�ƺƼƾƺưƺƹƾƴƴ�ƙžƙƞƀ(�ƜƼƺƯƼƬƸƸƬ�>heiabg�
CfZ`bg`� ƴƽƻƺƷǈƳƿǊƾ� Ʈ� ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ� ƴ� ǁƴƼƿƼƯƴǃƱ'
ƽƶƺƵ�ƻƼƬƶƾƴƶƬǁ4�ƻƺƷƹƺƽƾǈǊ�ƹƬƽƾƼƬƴƮƬƱƸǇƵ�ǀƼƺƹƾƬƷǈ'
ƹǇƵ�ƴ�ƭƺƶƺƮƺƵ�ƬƹƬƷƴƳ�ƻƺ�Lb\d^mml&�G\HZfZkZ&�Mm^bg^k&�
Lhma�ƴ�ƭƺƷƱƱ�.**�ưƼƿƯƴǁ5�ƬƹƬƷƴƳ�ƳƿƭƹǇǁ�ưƿƯ&�ƸƺưƱƷƴ'
ƼƺƮƬƹƴƱ� ǄƬƭƷƺƹƺƮ� ƼƬƳƷƴǃƹǇǁ� ǂƱǀƬƷƺƸƱƾƼƴǃƱƽƶƴǁ�
ƽƾƼƿƶƾƿƼ&�ƽƺƮƸƱǅƱƹƴƱ�ƟƝž�ƼƬƳƷƴǃƹǇǁ�ƽƾƬưƴƵ�ƷƱǃƱƹƴǋ&�
ƹƬƷƺƲƱƹƴƱ� ƷƴƹƴƵ� ǂƱǀƬƷƺƸƱƾƼƴǃƱƽƶƺƯƺ� ƶƺƹƾƿƼƬ� ƹƬ�
ǀƺƾƺƯƼƬǀƴǊ�ƻƼƺǀƴƷǋ�ƻƬǂƴƱƹƾƬ&�ƸƺǅƹƬǋ�ƽƴƽƾƱƸƬ�ƻƺ'
ƮǇǄƱƹƴǋ� ƶƬǃƱƽƾƮƬ� ƴƳƺƭƼƬƲƱƹƴǋ� ưƷǋ� ƼƬƽƶƼǇƾƴǋ� ƾƼƿư'
ƹƺƻƼƺƽƸƬƾƼƴƮƬƱƸǇǁ�ƽƾƼƿƶƾƿƼ(
ƜƼƱưƷƺƲƱƹƬ� ƶƺƸƭƴƹƬǂƴǋ� ƽƷƱưƿǊǅƴǁ� ƻƬƼƬƸƱƾƼƺƮ�

"Ƽƴƽ(�+#4
+(� ;'Mgi�ǜ�ưƷƴƹƬ�ƾƱƷƬ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ5
,(� J`'Ah�ǜ�ưƷƴƹƬ�ƾƱƷƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ5
-(� ƀƯƺƷ� MH;� ǜ� ƻƺƷƺƲƱƹƴƱ� ƬƻƴƶƬƷǈƹƺƯƺ� ƭƬƳƴƽƬ�

ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƺƾƹƺƽƴƾƱƷǈƹƺ�ƻƱƼƱưƹƱƯƺ�ƺƽƹƺ'
ƮƬƹƴǋ�ǃƱƼƱƻƬ5

.(� ƀƯƺƷ� MH<� ǜ� ƻƺƷƺƲƱƹƴƱ� ƬƻƴƶƬƷǈƹƺƯƺ� ƭƬƳƴƽƬ�
ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƺƾƹƺƽƴƾƱƷǈƹƺ�ƻƱƼƱưƹƱƯƺ�ƺƽƹƺ'
ƮƬƹƴǋ�ǃƱƼƱƻƬ5

/(� ƀƯƺƷ�H<ZJmAg�ǜ�ƷƴǂƱƮƺƵ�ƿƯƺƷ�ƻƺ�Lb\d^mml5
0(� ƀƯƺƷ�O+HF�ǜ�ƹƬƶƷƺƹ�ǂƱƹƾƼƬƷǈƹǇǁ�ƼƱƳǂƺƮ�ƮƱƼǁƹƱƵ�

ǃƱƷǊƽƾƴ�ƶ�ƻƷƺƽƶƺƽƾƴ�ƺƽƹƺƮƬƼƴǋ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�
"ƹƴƲƹƴƵ�ƿƯƺƷ#5

1(� ƀƯƺƷ�F+GF�ǜ�ƹƬƶƷƺƹ�ǂƱƹƾƼƬƷǈƹǇǁ�ƼƱƳǂƺƮ�ƹƴƲƹƱƵ�
ǃƱƷǊƽƾƴ�ƶ�ƻƷƺƽƶƺƽƾƴ�ƺƽƹƺƮƬƹƴǋ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�
"ƮƱƼǁƹƴƵ�ƿƯƺƷ#5

Рис. 1. ТРГ в боковой проекции: a -Snp, Pg-Go, S-Go, N-Go; b – < NbaPtGn, <B, 
<ArGoMe, <NSLNL, <NSLML; c – <U1NL, <L1ML; d – <SNA, <SNB, <ArGoMe.

Fig. 1. Lateral cephalogram: a – Snp, Pg-Go, S-Go, N-Go; b – < NbaPtGn, <B, 
<ArGoMe, <NSLNL, <NSLML; c – <U1NL, <L1ML; d – <SNA, <SNB, <ArGoMe.
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2(� =h'Ah�ǜ�ưƷƴƹƬ�ƮƱƾƮƴ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƽ�ƽƿƽƾƬƮƹƺƵ�
ƯƺƷƺƮƶƺƵ5

3(� ƀƯƺƷ� HMFVHF� ǜ� ƹƬƶƷƺƹ� ƻƷƺƽƶƺƽƾƴ� ƺƽƹƺƮƬƹƴǋ�
ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƶ�ƺƽƹƺƮƬƹƴǊ�ǃƱƼƱƻƬ5

+*(�ƀƯƺƷ� HMFVGF� ǜ� ƹƬƶƷƺƹ� ƻƷƺƽƶƺƽƾƴ� ƺƽƹƺƮƬƹƴǋ�
ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƶ�ƺƽƹƺƮƬƹƴǊ�ǃƱƼƱƻƬ5

++(�H'Ag�ǜƻƱƼƱưƹǋǋ�ƮǇƽƺƾƬ�ƷƴǂƱƮƺƯƺ�ǃƱƼƱƻƬ5
+,(�M'Ah� ǜ� ƳƬưƹǋǋ� ƸƺƼǀƺƷƺƯƴǃƱƽƶƬǋ� ƮǇƽƺƾƬ� ƷƴǂƱ'

ƮƺƯƺ�ǃƱƼƱƻƬ5
+-(�ƀƯƺƷ�<�ǜ�ƸƱƲǃƱƷǊƽƾƹƺƵ�ƿƯƺƷ5
+.(�ƀƯƺƷ�;kAhG^�ǜ�ƯƺƹƴƬƷǈƹǇƵ�ƿƯƺƷ(
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Рис. 2. Гипсовые модели зубных рядов.

Fig. 2. Dental casts.
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Рис. 3. Анализ эстетики лица по Коваленко в анфас и в профиль.

Fig. 3. Facial esthetics analyses according to A. Kovalenko’s 
Facial Aesthetic Index in front and profile view.
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H'Ag ++,&*�%�/&, ++/&-�%�+,&0 6�*&*/

S-Go 1-&-�%�.&/ 13&,�%�3&, 6�*&*/

ŀůźŷ�< ,-&/�%�1&/ ,2&2�%+/&3 6�*&*/

ŀůźŷ�;kAhG^ +,2&-�%�/&3 +,1&0�%�+*&2 8�*&*/

ŀůźŷ�H<ZJmAk 23&+�%�.&1 21&/�%�0&3 8�*&*/

ŀůźŷ�O+HF 1*&-�%�1&- 1-&.�%�+,&1 8�*&*/

ŀůźŷ�F+GF 33&*�%�0&/ 3,&3�%�+,&2 6�*&*/

Co-Go /,&2�%�+*&, 03&/�%�+/&- 6�*&*+

ŀůźŷ�HMFHF 3&0�%�.&/ 1&-�%�,&3 8�*&*/

ŀůźŷ�HMFGF -,&.�%�0&+ -,&.�%�3&2 8�*&*/

Таблица 3. Сравнение значений параметров 
ТРГ у пациентов с зубоальвеолярной 

и гнатической формами дистальной окклюзии

Table 3. The comparison of cephalograms 
analyses in patients with dentoalveolar 

and skeletal forms of class II malocclusion

ŠźżŸŬ�źŶŶŷƊ-
ųŴŴ

ŕſŭźŬŷƈŮűź-
ŷƋżŹŬƋ� ľŹŬžŴƃűŽŶŬƋ� J

�ŕŹŬƃűŹŴƋ� +3&0���0&1 �,2&1���+*&* 6�*&*+

Таблица 1. Сравнение значений параметров 
Индекса эстетики лица у пациентов 
с зубоальвеолярной и гнатической 

формами дистальной окклюзии

Table 1. The comparison of facial aesthetic 
index values in patients with dentoalveolar 
and skeletal forms of class II malocclusion

ŠźżŸŬ
ŜŬżŬŸűžżƇ ŕſŭźŬŷƈŮűźŷƋżŹŬƋ ľŹŬžŴƃűŽŶŬƋ� �J

ŞŬůŴžžŬŷƈŹŬƋ�ƅűŷƈ *&+���*&- -&*���-&2 6�*&*/

őűżžŴŶŬŷƈŹŬƋ�ƅűŷƈ *&+���*&- *&.���+&- 8�*&*/

ŞžſŻűŹƈŶŴ�ſ�ŶŷƇŶźŮ ,&3���+&3 -&.���,&- 8�*&*/

ŞžſŻűŹƈŶŴ�ſ�ƄűŽžƇƁ +&*���+&, .&*���,&2 6�*&**+

Таблица 2. Сравнение значений параметров 
гипсовых моделей у пациентов с 
зубоальвеолярной и гнатической 
формами дистальной окклюзии

Table 2. The comparison of dental casts 
parameters in patients with dentoalveolar 
and skeletal forms of class II malocclusion

Q�
Рис. 4. Таблица расчета Индекса выраженности зубочелюстных 

аномалий для пациентов с дистальной окклюзией

Fig. 4. Calculation table for the Index of the evaluation of malocclusion 
extent in patients with class II malocclusio
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,-�&�6�F+GF�ƭƺƷǈǄƱ�ƹƬ�1�&�=h'Ah�ƭƺƷǈǄƱ�ƹƬ�-,�(�ƝƬƽ'
ƻƼƱưƱƷƱƹƴƱ�ƳƹƬǃƱƹƴƱ�ƻƬƼƬƸƱƾƼƺƮ�ƻƬǂƴƱƹƾƺƮ�ǋƮƷǋƱƾƽǋ�
ưƺƮƺƷǈƹƺ�ƺưƹƺƼƺưƹǇƸ�ƴ�ƳƬƶƺƹƺƸƱƼƹǇƸ4�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�
ƯƹƬƾƴǃƱƽƶƺƵ�ǀƺƼƸƺƵ�ưƴƽƾƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƴ�ƻƬƼƬƸƱƾƼǇ�
ƮǇǄƱ&�Ƭ�ƳƹƬǃƴƾ�ƴ�ƮǇƼƬƲƱƹƹƺƽƾǈ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƴƳƸƱ'
ƹƱƹƴƵ�ƭƺƷǈǄƱ�"ƾƬƭ(�-#

ƜƑƟƁƕƓƔƛƗƔ
ƚƬ� ƺƽƹƺƮƬƹƴƴ� ƻƺƷƿǃƱƹƹǇǁ� ưƬƹƹǇǁ� ƮƽƱ� ƳƹƬǃƱƹƴǋ�

ƮƹƺƽƴƷƴ�Ʈ�ƾƬƭƷƴǂƿ�ƼƬƽǃƱƾƬ�ƴƹưƱƶƽƬ(�Ƒ�ƮƱƼǁƹƱƵ�ƽƾƼƺǃ'
ƶƱ�ƾƬƭƷƴǂǇ�ƻƼƱưƽƾƬƮƷƱƹǇ�ƭƬƷƷǇ�ƺƾ�*�ưƺ�+*&�ƯưƱ�*�ƭƬƷ'
ƷƺƮ�Ʈǁƺưǋƾ�ƶƼƴƾƱƼƴƴ�ƻƬƼƬƸƱƾƼƺƮ�ƹƺƼƸƬ&�Ƭ�+*�ƭƬƷƷƺƮ�
ƹƬƴƮǇƽǄƱƱ� ƳƹƬǃƱƹƴƱ� ƻƬƼƬƸƱƾƼƬ(� Ƒ� ƷƱƮƺƸ� ƽƾƺƷƭǂƱ�
ƻƼƴƮƱưƱƹǇ� ƮƴưǇ� ƻƬƼƬƸƱƾƼƺƮ&� Ʈ� ǂƱƹƾƱ� ƾƬƭƷƴǂǇ� ƿƶƬ'
ƳƬƹǇ�ƹƺƼƸƬƾƴƮƹǇƱ�ƳƹƬǃƱƹƴǋ�ưƷǋ�ƶƬƲưƺƯƺ�ƻƬƼƬƸƱƾƼƬ�
"Ƽƴƽ(�.#(
� ƀ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƳƿƭƺƬƷǈƮƱƺƷǋƼƹƺƵ� ǀƺƼƸƺƵ� ưƴƽ'

ƾƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ� ƽƼƱưƹƴƱ� ƳƹƬǃƱƹƴǋ� ƖƹưƱƶƽƬ� ƽƺ'
ƽƾƬƮƴƷƺ� +0&0&� ǃƾƺ� ƽƺƺƾƮƱƾƽƾƮƿƱƾ� ƽƼƱưƹƱƵ� ƽƾƱƻƱƹƴ�

ƮǇƼƬƲƱƹƹƺƽƾƴ�ƬƹƺƸƬƷƴƴ(�ƜƼƴ�ƽƶƱƷƱƾƹƺƵ�ǀƺƼƸƱ�ƾƺƵ�
ƲƱ� ƬƹƺƸƬƷƴƴ� ƳƹƬǃƱƹƴƱ� ƖƑƕƏ� ưƺƽƾƴƯƷƺ� .+&2&� ǃƾƺ� ƹƬ�
.+&/��ƻƼƱƮǇǄƬƱƾ�ƽƼƱưƹƴƱ�ƳƹƬǃƱƹƴǋ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�
ƬƹƺƸƬƷƴƵ(
Ƒ�ƼƱƳƿƷǈƾƬƾƱ�ƻƺưƽǃƱƾƬ�ƖƑƕƏ�Ʈ�ƶƷƴƹƴǃƱƽƶƺƸ�ƽƷƿǃƬƱ�

"Ƽƴƽ(� /#� ưƺ� ƷƱǃƱƹƴǋ� ƳƹƬǃƱƹƴƱ�ƴƹưƱƶƽƬ� ƽƺƽƾƬƮƴƷƺ� .,�
ƭƬƷƷƬ&� ǃƾƺ� ƽƺƺƾƮƱƾƽƾƮƿƱƾ� ƾǋƲƱƷƺƵ� ƽƾƱƻƱƹƴ� ƷƴǂƱƮǇǁ�
ƴƳƸƱƹƱƹƴƵ� ƴ� ƾƼƱƭƿƱƾ� ƶƺƸƭƴƹƴƼƺƮƬƹƹƺƯƺ� ƷƱǃƱƹƴǋ4�
ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ� ƴ� ƺƼƾƺƯƹƬƾƴǃƱƽƶƺƵ� ǁƴƼƿƼƯƴƴ(� Ɩƹ'
ưƱƶƽ�ƻƬǂƴƱƹƾƶƴ�ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƴǋ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ�
ƷƱǃƱƹƴǋ� ƴ� ƺƼƾƺƯƹƬƾƴǃƱƽƶƺƵ� ƺƻƱƼƬǂƴƴ� ƼƬƮƱƹ� +/&� ǃƾƺ�
ƽƺƺƾƮƱƾƽƾƮƿƱƾ� ƷƱƯƶƺƵ� ǀƺƼƸƱ� ƷƴǂƱƮǇǁ� ƴƳƸƱƹƱƹƴƵ� ƴ�
ưƺƶƬƳǇƮƬƱƾ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƶƺƸƭƴƹƴƼƺƮƬƹƹƺƯƺ� ƷƱ'
ǃƱƹƴǋ&� ƻƺưƾƮƱƼƲưƬƱƾ� ǂƱƷƱƽƺƺƭƼƬƳƹƺƽƾǈ� ƴƽƻƺƷǈƳƺ'
ƮƬƹƴǋ�ƖƑƕƏ�Ʈ�ƱƲƱưƹƱƮƹƺƵ�ƻƼƬƶƾƴƶƱ�ƮƼƬǃƬ�ƺƼƾƺưƺƹƾƬ(�
"Ƽƴƽ(0#
Ɯƺ� ƼƱƳƿƷǈƾƬƾƬƸ� ƹƬǄƱƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƹƱ� ƿǃƴƾǇƮƬ'

Ǌƾƽǋ� ƺƽƺƭƱƹƹƺƽƾƴ� ƻƺưƶƷƬƽƽƬ� ưƴƽƾƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ�
ƾƬƶ&�ƶƬƶ�ƮƽƱ�ƺƾƶƷƺƹƱƹƴǋ�ƺƾ�ƹƺƼƸǇ�ƺƾƺƭƼƬƲƬǊƾƽǋ�Ʈ�ƾƬ'
ƭƷƴǂƱ�ƖƑƕƏ(�ƞƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƺƵ�ƼƬƳƹƴǂǇ�Ʈ�ƻƬƼƬ'
ƸƱƾƼƬǁ�ƺƾƹƺƽƴƾƱƷǈƹƺ�ƻƺƷƬ�ƴ�ƮƺƳƼƬƽƾƬ�ƹƱ�ƹƬƵưƱƹƺ(�ƚƬ�
ƶƬǀƱưƼƱ�ƺƼƾƺưƺƹƾƴƴ�ƙžƙƞƀ�ƽƿǅƱƽƾƮƿƱƾ�ƖƹưƱƶƽ�ǉƽƾƱ'
ƾƴƶƴ�ƷƴǂƬ&�ƹƺ�ưƷǋ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƬƹƬƷƴƳƬ�ƴ�ƽƺƽƾƬƮƷƱƹƴǋ�
ƬƷƯƺƼƴƾƸƬ� ƻƷƬƹƬ� ƷƱǃƱƹƴǋ� ǉƾƺƯƺ� ƭǇƷƺ� ƹƱưƺƽƾƬƾƺǃƹƺ&�
ƭǇƷƺ�ƻƼƴƹǋƾƺ�ƼƱǄƱƹƴƱ�ƽƺƳưƬƾǈ�ƖƑƕƏ(

ƒƨƒƜƓƨ
ƜƼƱưƷƺƲƱƹƹǇƵ�ƴƹưƱƶƽ�ƿưƺƭƱƹ�ưƷǋ�ƺǂƱƹƶƴ�ƮǇƼƬƲƱƹ'

ƹƺƽƾƴ�ƬƹƺƸƬƷƴƴ�ƺƶƶƷǊƳƴƴ�ƴ�ƸƺƲƱƾ�ƭǇƾǈ�ƻƼƴƸƱƹƱƹ�ƶƬƶ�
ǉƶƽƻƼƱƽƽ'ƸƱƾƺư�ưƷǋ�ưƴƬƯƹƺƽƾƴƶƴ�ƴ�ƻƷƬƹƴƼƺƮƬƹƴǋ�ƷƱ'
ǃƱƹƴǋ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ(

ŠźżŸŬ ľŹŬžŴƃűŽŶŬƋ ľŹŬžŴƃűŽŶŬƋ�
ĿźŷŴƃűŽžŮź�ŻŬƂŴűŹžźŮ 50 10

ŞżűŰŹűű�ųŹŬƃűŹŴű�ŖŹŰűŶŽŬ .+&2 16,6

Таблица 4. Сравнение значений ИВЗА 
у пациентов с гнатической и зубоальвеолярной 

формами дистальной окклюзии

Table 4. The comparison of the values 
of the Index of the evaluation of malocclusion 

extent in patients with dentoalveolar and 
skeletal forms of class II malocclusion

Рис. 5. Пациент К. с гнатической формой дистальной окклюзии до 
комбинированного лечения: a – фото лица в анфас; b – фото лица в профиль; 

c – телерентгенография; d – гипсовые модели челюстей

Fig. 5. Patient K. with skeletal class II before the combined treatment:

a – front view; b – profile view; c – lateral cephalogram; d – dental cast

Рис. 6 Пациент К. с гнатической формой дистальной окклюзии после 
комбинированного лечения: a – фото лица в анфас; b – фото лица в профиль; 

c – телерентгенография; d – гипсовые модели челюстей

Fig. 6. Patient K. with skeletal class II after the combined treatment:

a – front view; b – profile view; c – lateral cephalogram; d – dental cast
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ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�ƜƱƼƽƴƹ� Ƙ(ƞ(&� ƛƼƾƺưƺƹƾƴǋ(� ƒƴƬƯƹƺƽƾƴƶƬ� ƴ� ƷƱǃƱƹƴƱ� ƳƿƭƺǃƱ'

ƷǊƽƾƹƺ'�ƷƴǂƱƮǇǁ�ƬƹƺƸƬƷƴƵ�ƴ�ưƱǀƺƼƸƬǂƴƵ4�ƿǃƱƭƹƴƶ�Ƙ(ƞ(�ƜƱƼƽƴƹ�ƴ�
ưƼ(�ǜ�ƙ(�žƩƛƟƏƝ'ƙƱưƴƬ(�,*+0(�0.*�ƽ

,(�ƙǋƯƶƺƮƬ�ƚ(�Ƒ(&�ƞƾǋƲƶƴƹ�ƚ(�Ƒ(�ƞƺƮƼƱƸƱƹƹǇƱ�ƮƺƳƸƺƲƹƺƽƾƴ�ƷƱ'
ǃƱƹƴǋ�ƮƳƼƺƽƷǇǁ�ƻƬǂƴƱƹƾƺƮ�ƽ�ǃƱƷǊƽƾƹƺƵ�ǀƺƼƸƺƵ�ƹƬƼƿǄƱƹƴǋ�ƺƶƶƷǊ'
Ƴƴƴ(�ƜƼƺƭƷƱƸǇ�ƽƾƺƸƬƾƺƷƺƯƴƴ(�,*++(�Ǯ(�/(

-(�ƒƼƺƭǇǄƱƮ� Ə(ƪ(&� ƒƼƺƭǇǄƱƮƬ� ƚ(ƞ(&� ƠƼƺƷƺƮƬ� Ƒ(Ɩ(&� ƠƺǀƬƹƺƮƬ�
ƪ(ƞ(&� ƣƬƹƾǇƼǈ� Ɩ(Ƒ(� ƜƽƴǁƺƸƱƾƼƴǃƱƽƶƬǋ� ƺǂƱƹƶƬ� ƿƼƺƮƹƱƵ� ƾƼƱƮƺƯƴ� ƴ�
ưƱƻƼƱƽƽƴƴ� ƿ� ƮƳƼƺƽƷǇǁ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƳƿƭƺǃƱƷǊƽƾƹƺ'ƷƴǂƱƮǇƸƴ� Ƭƹƺ'
ƸƬƷƴǋƸƴ� ưƺ� ƴ� ƻƺƽƷƱ� ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ(� ƏƼǁƴƮ� ƮƹƿƾƼƱƹƹƱƵ�
ƸƱưƴǂƴƹǇ(�ǮM+(�,*+0(�ƞ(�1-'1-(

.(�PZb]Z� F(� ^m� Ze(� =hkk^eZmbhgl� [^mp^^g� lmk^ll&� Zgqb^mr� Zg]� \hibg`�
f^\aZgblfl� bg� hkmah]hgmb\� iZmb^gml(� CkZgbZg� chnkgZe� h_� in[eb\� a^Zema(�
,*+/(�Ɵ(�..(�Ǯ(�+(�ƞ(�+.1'+.3(

/(�Tahn� R(� ^m� Ze(� Jk^oZe^g\^� h_� GZeh\\enlbhg� bg� -'mh� /'r^Zk'he]�
\abe]k^g� bg� MaZg`aZb&� =abgZ� Cgm^kgZmbhgZe� chnkgZe� h_� ^gobkhgf^gmZe�
k^l^Zk\a�Zg]�in[eb\�a^Zema(�,*+1(�Ɵ(�+.(�Ǯ(�-(�ƞ(�-,2(

0(�(�B^rfZgg�A(=(&�=^ob]Zg^l�F(&�=hkg^ebl�G(&�>^�=e^kd�B(D(&�=ZfbeeZ�
Nneeh\a� D(@(� Nak^^']bf^glbhgZe� ZgZerlbl� h_� fZqbeeZkr� ikhmkZ\mbhg� pbma�
bgm^kfZqbeeZkr�^eZlmb\l� mh�fbgbieZm^l(�;f�D�Ikmah]�>^gmh_Z\bZe�Ikmahi(�
,*+*�@^[5+-1",#4,1.'2.

1(�ƒƼƺƭǇǄƱƮ�Ə(ƪ(&�ƏƹƬƽƾƬƽƺƮ�ž(�ƛƽƹƺƮǇ�ƺƼƾƺƯƹƬƾƴǃƱƽƶƺƵ�ǁƴƼƿƼ'
Ưƴƴ(�ƙƺƽƶƮƬ&�ƴƳưƬƾƱƷǈƽƾƮƺ�ǟƜƱǃƬƾƹǇƵ�ƯƺƼƺưǠ(�,**1

2(�ſƺƮƬƷƱƹƶƺ� Ə(� Ƒ(�ƛǂƱƹƶƬ� ƮƺƽƻƼƴǋƾƴǋ� ǉƽƾƱƾƴƶƴ� ƷƴǂƬ� ƻƬǂƴƱƹ'
ƾƬƸƴ� ƽ� ƯƹƬƾƴǃƱƽƶƴƸƴ� ǀƺƼƸƬƸƴ� ƬƹƺƸƬƷƴƵ� ƺƶƶƷǊƳƴƴ� ưƺ� ƴ� ƻƺƽƷƱ�
ƶƺƸƭƴƹƴƼƺƮƬƹƹƺƯƺ�ƷƱǃƱƹƴǋ4�ƬƮƾƺƼƱǀ(�ƒƴƽ(�(((�ƶƬƹư(�ƸƱư(�ƹƬƿƶ(�ƙ(&�
,*++(�,/�ƽ(

3(�ƙǋƯƶƺƮƬ�ƚ(�Ƒ(&�ƐƱƷǈưǋƯƴƹƬ�ƙ(�ƙ(�ƑǇƭƺƼ�ƸƱƾƺưƬ�ƷƱǃƱƹƴǋ�ƹƬ�ƺƽ'
ƹƺƮƱ�ƶƺƷƴǃƱƽƾƮƱƹƹƺƵ�ƺǂƱƹƶƴ�ƾǋƲƱƽƾƴ�ƸƱƳƴƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƴ(�ƜƼƺ'
ƭƷƱƸǇ�ƽƾƺƸƬƾƺƷƺƯƴƴ(�,*+-(�Ǯ(�.(
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ØǀưǀǊǍ�ƾƽÚǀǁƾƷƺư4�+*(*,(,*,*�5�ƷÚƾƿưƲƺåƼư4�+-(*/(,*,*5�ƾƿƷƼǍǀư4�-*(*/(,*,*(

ƅƽƼǂƺƷƹǀ�ƷƼǀåƿåÚƽƲ4�ƔƱƿƼƾǈ�ƳåƸƹƯƾƶƾǀǋƿ�ƼƿÚǀƿÚƿƱƶå�ƸƼƻǁƹƶƸƿƯ�ƶƻƿåƾåÚƼƱ(
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;\\hk]bg`� mh� lmZmblmb\l&� Zfhg`� lbgnlbmbl� h_� oZkbhnl� ^mbheh`b^l&� ma^� _k^jn^g\r� h_� h]hgmh`^gb\� fZqbeeZkr� lbgnlbmbl�
Zo^kZ`^l�_khf�,0�mh�.*�(�Nabl�]bl^Zl^�Z__^\ml�fZbger�i^hie^�h_�phkdbg`�Z`^�Zg]�h\\nib^l�Z�lb`gbɔ\Zgm�ieZ\^� bg� ma^�
ikZ\mb\^�h_�Z�]^gmZe�lnk`^hg(

Aim�h_� ma^�lmn]r�pZl�mh�ZgZers^�ma^�_k^jn^g\r�h_�h\\nkk^g\^�h_�h]hgmh`^gb\�lbgnlbmbl� bg� ma^�ikZ\mb\^�h_�Z�]^gmblm'
lnk`^hg&�mZ\mb\l�Zg]�ikbg\bie^l�h_�mk^Zmbg`�iZmb^gml�bg�Zg�bgiZmb^gm�l^mmbg`(
GZm^kbZel�Zg]�f^mah]l(�Na^�Zkmb\e^�ik^l^gml�ma^�k^lneml�h_�Z�k^mkhli^\mbo^�̂ ib]^fbheh`b\Ze�ZgZerlbl�h_�ma^�bg\b]^g\^�

Z\\hk]bg`�mh�ma^�\Zl^�k^ihkml�"1*�\Zl^�k^ihkml�h_�bgiZmb^gml#�Zg]�k^\hk]l�h_�lnk`b\Ze�bgm^ko^gmbhg�h_�ma^�>^iZkmf^gm�h_�
GZqbeeh_Z\bZe�Mnk`^kr�bg�ma^�CoZghoh�L^`bhgZe�=ebgb\Ze�BhlibmZe�_khf�,*+0�mh�,*+3(
L^lneml(�Cg�mhmZe&�]nkbg`�ma^�lmn]r�i^kbh]&�,+�iZmb^gml�Z]]k^ll^]�\akhgb\�h]hgmh`^gb\�lbgnlbmbl�bg�ma^�^qZ\^k[Zmbhg�

lmZ`^�Zg]�hnm�h_�^qZ\^k[Zmbhg&�Zfhg`�ma^f�+,�"/1�#�f^g�Zg]�3�".-�#�phf^g(�Nabl�iZmaheh`r�fZbger�Z__^\ml�f^g�Z`^]�
.*�mh�/*�r^Zkl(�Na^�ab`a^lm�i^k\^gmZ`^�h_�h\\nkk^g\^�Zl�Z�\ZnlZmbo^�mhhma�pZl�+�fheZk�ǝ�10�����*(,/�&�,�ik^fheZk&�,�
Zg]�-�fheZkl&�k^li^\mbo^er�bg�/�����*(,-�&�3�����*(,*��Zg]�+*�����*(,0��h_�\Zl^l�"i��Ȉ�*(**+#(�Na^�jnZgmbmZmbo^�bg]b\Zmhk�h_�
ma^�i^kbh]�h_�ahlibmZebsZmbhg�h_�iZmb^gml�bg�ma^�ahlibmZe�Zo^kZ`^]�3(.�[^]�]Zrl(�;�mhmZe�h_�,,�iZmb^gml�k^_^kk^]�mh�\akhgb\�
i^k_hkZm^]�lbgnlbmbl&�Zfhg`�ma^f�+*�"./�#�f^g�Zg]�+,�"//�#�phf^g(�JZmaheh`r�bl�ik^oZe^gm�fZbger�Zfhg`�phf^g�/*'
0*�r^Zkl�he](�Qa^g�ZgZersbg`�\ZnlZe�m^^ma�bg�ma^�]^o^ehif^gm�h_�\akhgb\�i^k_hkZm^]�lbgnlbmbl&�ma^�ab`a^lm�i^k\^gmZ`^�h_�
h\\nkk^g\^�Zl�Z�\ZnlZmbo^�mhhma�h_�+�fheZk�pZl�Zelh�k^\hk]^]�ǝ�01�����*(,+�&�ma^�ahlibmZebsZmbhg�i^kbh]�bg�ma^�ahlibmZe�
bl�hg�Zo^kZ`^�3(3/�[^]�]Zrl(�;ee�iZmb^gml�ng]^kp^gm�kZ]b\Ze�fZqbeeZkr�lbgnlhmhfr�hg�ma^�kb`am�)�e^_m&�ieZlmb\�ɔlmneZ(�;[hnm�
,1�fZqbeeZkr�\rlml�k^eZm^]�mh�ma^�fZqbeeZkr�lbgnl&�,1�iZmb^gml&�Zfhg`�ma^f�+0�f^g�Zg]�++�phf^g&�\Zf^(�Ghk^ho^k&�,,�
"2+�#�iZmb^gml�aZ]�Z�khhm�\rlm&�.�"+/�#�aZ]�Z�_heeb\neZk�_khf�ma^�mabk]�fheZk&�Zg]�+�".�#�aZ]�Z�fZe_hkfZmbhg(�Na^�^qZfbg^]�
iZmb^gml�aZ]�ɔq^]�m^^ma�pahl^�khhml�lmZg]�bg�ma^�\Zobmr�h_�ma^�\rlm(�=rlml�h\\nk�bg�iZmb^gml�Zm�Zefhlm�Zgr�Z`^&�fhk^�h_m^g�
f^g�ln__^k&�ma^�ahlibmZebsZmbhg�i^kbh]�bg�ma^�ahlibmZe�Zo^kZ`^l�2(2�[^]�]Zrl(
Øhg\enlbhgl(�Qhf^g�Z`^]�/*�mh�0*�r^Zkl�Zk^�fhk^�ebd^er�mh�ln__^k�_khf�\akhgb\�i^k_hkZm^]�lbgnlbmbl&�Zg]�f^g�_khf�

-*�mh�0*�r^Zkl�he]�Zk^�fhlm�ikhg^�mh�ma^�_hkfZmbhg�h_�\rlml�maZm�aZo^�`khpg�bgmh�ma^�fZqbeeZkr�lbgnl(�Cg�fhlm�\Zl^l&�_hk�
Zee�-�ghlheh`b\Ze�_hkfl�h_�ma^�]bl^Zl^&�ma^�ɔklm�fheZk�pZl�ma^�\ZnlZmbo^�mhhma(�Qa^g�ma^�fZqbeeZkr�lbgnl�pZl�bgoheo^]�bg�
ma^�bgɕZffZmhkr�ikh\^ll&�Z�kZ]b\Ze�lbgnlhmhfr�pZl�ik^]hfbgZgmer�i^k_hkf^]&�lb`gbɔ\Zgmer�k^]n\bg`�ma^�_k^jn^g\r�h_�
k^eZil^l(

E^rphk]l4�lbgnlbmbl&�\akhgb\Ze�h]hgmh`^gb\�lbgnlbmbl&�\akhgb\�i^k_hkZmbo^�lbgnlbmbl&�fZqbeeZkr�\rlm&�kZ]b\Ze�fZqbeeZkr�
lbgnlhmhfr(

L^\^bo^]4�+*(*,(,*,*5�k^obl^]4�+-(*/(,*,*5�Z\\^im^]4�-*(*/(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�?(C(�Ln[mlho&�Ma(@(�DnkZ^oZ&�;(;(�EahebdhoZ&�L(P(�<h[hdZehgho(�Na^�_k^jn^g\r�h_� ma^�]^o^ehif^gm�h_�
Z�fZqbeeZkr�h]hgmh`^gb\� lbgnlbmbl�Z\hk]bg`� mh� oZkbhnl� lbg`l�Zg]�lmZg]Zkml(�?g]h]hgmb\l� mh]Zr(�,*,*5�+2",#4*'*(�>IC4�
+*(-0-11)+02-',32+',*,*'+2','*'*(

ƐƀƠƁƐƙƩƛƜƟƠƩ
Ɯƺ� ƽƾƬƾƴƽƾƴǃƱƽƶƴƸ� ưƬƹƹǇƸ&� ƽƼƱưƴ� ƽƴƹƿƽƴƾƺƮ� ƼƬƳ'

ƷƴǃƹǇǁ� ǉƾƴƺƷƺƯƴƵ� ǃƬƽƾƺƾƬ� ƺưƺƹƾƺƯƱƹƹǇǁ� ƮƱƼǁƹƱǃƱ'
ƷǊƽƾƹǇǁ�ƽƴƹƿƽƴƾƺƮ�Ʈ�ƽƼƱưƹƱƸ�ƽƺƽƾƬƮƷǋƱƾ�ƺƾ�,0�ưƺ�.*��
U+W(�ƒƬƹƹƺƱ�ƳƬƭƺƷƱƮƬƹƴƱ�ƻƺƼƬƲƬƱƾ�Ʈ�ƺƽƹƺƮƹƺƸ�Ʒƴǂ�ƾƼƿ'
ưƺƽƻƺƽƺƭƹƺƯƺ�ƮƺƳƼƬƽƾƬ�ƴ�ƳƬƹƴƸƬƱƾ�ƽƿǅƱƽƾƮƱƹƹƺƱ�ƸƱ'
ƽƾƺ�Ʈ�ƻƼƬƶƾƴƶƱ�ƽƾƺƸƬƾƺƷƺƯƬ'ǁƴƼƿƼƯƬ�U,&�-W(
ƚƱƽƸƺƾƼǋ� ƹƬ� ƼƬƳƼƬƭƺƾƬƹƹƺƽƾǈ� ƻƼƺƭƷƱƸǇ&� ǃƬƽƾƺƾƬ�

ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ�ƻƺƼƬƲƱƹƴǋ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ�
ƺưƺƹƾƺƯƱƹƹƺƵ� ǉƾƴƺƷƺƯƴƴ� ƹƱ� ƿƸƱƹǈǄƬƱƾƽǋ� ƴ� ƺƽƾƬƱƾƽǋ�
Ƽǋư� ƽƻƺƼƹǇǁ� ƮƺƻƼƺƽƺƮ� ƻƺ� ƾƬƶƾƴƶƱ� ƮƱưƱƹƴǋ� ƭƺƷǈƹǇǁ�
ƺƾƺƼƴƹƺƷƬƼƴƹƯƺƷƺƯƬƸƴ�ƴ�ƽƾƺƸƬƾƺƷƺƯƬƸƴ(

ƣƔƙƩ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƖƳƿǃƴƾǈ�ǃƬƽƾƺƾƿ�ƮƽƾƼƱǃƬƱƸƺƽƾƴ�ƺưƺƹƾƺƯƱƹƹƺƯƺ�ƯƬƵ'

ƸƺƼƴƾƬ�Ʈ�ƻƼƬƶƾƴƶƱ�ƮƼƬǃƬ�ƽƾƺƸƬƾƺƷƺƯƬ'ǁƴƼƿƼƯƬ&�ƾƬƶƾƴƶƿ�
ƴ�ƻƼƴƹǂƴƻǇ�ƷƱǃƱƹƴǋ�ƻƬǂƴƱƹƾƺƮ�Ʈ�ƽƾƬǂƴƺƹƬƼƹǇǁ�ƿƽƷƺ'
Ʈƴǋǁ(
ƒƷǋ� ưƺƽƾƴƲƱƹƴǋ� ǂƱƷƴ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƻƺƽƾƬƮƷƱƹǇ�

ƽƷƱưƿǊǅƴƱ�ƳƬưƬǃƴ4
+(� �ƜƼƺƬƹƬƷƴƳƴƼƺƮƬƾǈ� ưƴƹƬƸƴƶƿ� ƻƺƽƾƿƻƷƱƹƴǋ�

ƭƺƷǈƹǇǁ� ƽ� ƺưƺƹƾƺƯƱƹƹǇƸ� ƮƱƼǁƹƱǃƱƷǊƽƾƹǇƸ� ƽƴ'
ƹƿƽƴƾƺƸ�ƻƺ�ƼƬƳƷƴǃƹǇƸ�ƻƼƴƳƹƬƶƬƸ'ƶƼƴƾƱƼƴǋƸ(

,(� �ƖƳƿǃƴƾǈ�ǉƾƴƺƷƺƯƴǃƱƽƶƴƱ�ǀƬƶƾƺƼǇ�ƼƬƳƮƴƾƴǋ�ƮƱƼǁ'
ƹƱǃƱƷǊƽƾƹƺƯƺ�ƺưƺƹƾƺƯƱƹƹƺƯƺ�ƽƴƹƿƽƴƾƬ(

-(� �ƛƻƼƱưƱƷƴƾǈ�ƾƱƹưƱƹǂƴǊ�ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ�ƴ�ƻƼƴƹ'
ǂƴƻǇ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƴ� ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ� ƷƱ'
ǃƱƹƴǋ�ƭƺƷǈƹǇǁ(

� ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƚƬ�ƭƬƳƱ�ƛƐƀƕ��ƖƮƬƹƺƮƽƶƬǋ�ƺƭƷƬƽƾƹƬǋ�ƶƷƴƹƴǃƱƽƶƬǋ�

ƭƺƷǈƹƴǂƬ��Ư(�ƖƮƬƹƺƮƺ�ƻƼƺƮƱưƱƹ�ƼƱƾƼƺƽƻƱƶƾƴƮƹǇƵ�ǉƻƴ'
ưƱƸƴƺƷƺƯƴǃƱƽƶƴƵ� ƬƹƬƷƴƳ� "ƝƩƏ#� ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ� "ƴƹ'
ǂƴưƱƹƾƹƺƽƾƴ#� ƻƺ�ưƬƹƹǇƸ�ƴƽƾƺƼƴƵ�ƭƺƷƱƳƹƱƵ� "1*�ƴƽƾƺ'
ƼƴƵ� ƭƺƷƱƳƹƴ� ƽƾƬǂƴƺƹƬƼƹǇǁ� ƭƺƷǈƹǇǁ#� ƴ� ƲƿƼƹƬƷƺƮ� ƳƬ'
ƻƴƽƴ�ƺƻƱƼƬƾƴƮƹǇǁ�ƮƸƱǄƬƾƱƷǈƽƾƮ�ƺƾưƱƷƱƹƴǋ�ǃƱƷǊƽƾƹƺ'
ƷƴǂƱƮƺƵ�ǁƴƼƿƼƯƴƴ�ƽ�,*+0�ƻƺ�ǀƱƮƼƬƷǈ�,*+3�ƯƺưƬ(
ƖƽƽƷƱưƺƮƬƹƴƱ� ƮƶƷǊǃƬƷƺ4� ƽƭƺƼ� ƸƬƾƱƼƴƬƷƬ&� ƱƯƺ� ƺƭ'

ƼƬƭƺƾƶƿ� ƴ� ƬƹƬƷƴƳ� ƸƱưƴǂƴƹƽƶƺƵ� ƻƺƸƺǅƴ� ƻƬǂƴƱƹƾƬƸ� ƽ�
ưƴƬƯƹƺƳƬƸƴ� �ǁƼƺƹƴǃƱƽƶƴƵ� ƺưƺƹƾƺƯƱƹƹǇƵ� ƯƬƵƸƺƼƴƾ� Ʈ�
ƽƾƬưƴƴ� ƺƭƺƽƾƼƱƹƴǋ� ƴ� ƮƹƱ� ƺƭƺƽƾƼƱƹƴǋ�&� �ǁƼƺƹƴǃƱƽƶƴƵ�
ƻƱƼǀƺƼƬƾƴƮƹǇƵ� ƯƬƵƸƺƼƴƾ�&� �ƶƴƽƾƬ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ&�
ƮƼƺƽǄƬǋ�Ʈ�ƯƬƵƸƺƼƺƮƿ�ƻƬƳƿǁƿ�(�ƜƺưƷƱƲƬǅƬǋ�ƾƱƶƿǅƱƸƿ�
ƼƱƾƼƺƽƻƱƶƾƴƮƹƺƸƿ� ƬƹƬƷƴƳƿ� ƸƱưƴǂƴƹƽƶƬǋ� ưƺƶƿƸƱƹƾƬ'
ǂƴǋ&�ƽƺƻƼƺƮƺƲưƬƷƬƽǈ�ƼƱƳƿƷǈƾƬƾƬƸƴ�ƺƭƳƺƼƹƺƯƺ�ƼƱƹƾƯƱ'
ƹƺƷƺƯƴǃƱƽƶƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƶƺƽƾƱƵ�ǃƱƼƱƻƬ�ƻƬǂƴƱƹƾƺƮ�
Ʈ�ƻƼǋƸƺƵ�ƻƼƺƱƶǂƴƴ�ƴ�ƴƽƽƷƱưƺƮƬƹƴǋƸƴ&�ƻƼƺƮƺưƴƸǇƸƴ�Ʈ�
ƺƾưƱƷƱƹƴƴ�ƷƿǃƱƮƺƵ�ưƴƬƯƹƺƽƾƴƶƴ(
ƞƾƬƾƴƽƾƴǃƱƽƶƬǋ�ƺƭƼƬƭƺƾƶƬ�ƸƬƾƱƼƴƬƷƬ�ƻƼƺƮƺưƴƷƬƽǈ�

ƻƺ�Ɯſ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƻƼƴƶƷƬưƹƺƯƺ�ƻƬƶƱƾƬ��MmZmblmb\Z�
+*(*�� ƴ� ƽƺƳưƬƹƹƺƵ� ƭƬƳǇ� ưƬƹƹǇǁ� Ʈ� ?qƽ^e(� ƒƷǋ� ƬƹƬƷƴƳƬ�
ƴƳƿǃƬƱƸƺƵ� ƽƺƮƺƶƿƻƹƺƽƾƴ&� ƮǇǋƮƷƱƹǇ� ƻƼƴƳƹƬƶƴ'ƶƼƴƾƱ'
Ƽƴƴ&�ǀƺƼƸƴƼƿǊǅƴƱ�ƯƼƿƻƻǇ�ƼƬƽƻƼƱưƱƷƱƹƴǋ�ƻƬǂƴƱƹƾƺƮ�
Ʈ�ƽƺƺƾƮƱƾƽƾƮƴƴ�ƽ�ƴƳƿǃƬƱƸǇƸƴ�ƻƬƼƬƸƱƾƼƬƸƴ�"ưƴƬƯƹƺƳ&�
ƻƼƴǃƴƹƹǇƱ� ƳƿƭǇ&� ƻƺƷ&� ƮƺƳƼƬƽƾ&� ƽƼƺƶ� ƯƺƽƻƴƾƬƷƴƳƬǂƴƴ&�
ƽƱƳƺƹƹƺƽƾǈ�ƴ�ƸƱƾƺư�ƷƱǃƱƹƴǋ#(
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ƞƔƖƁƙƩƠƐƠƨ
ƑƽƱƯƺ�ƳƬ�ƴƽƽƷƱưƿƱƸǇƵ�ƻƱƼƴƺư�ƻƺ�ƻƺ'

Ʈƺưƿ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƺưƺƹƾƺƯƱƹƹƺƯƺ� ƯƬƵ'
ƸƺƼƴƾƬ�Ʈ�ƽƾƬưƴƴ�ƺƭƺƽƾƼƱƹƴǋ�ƴ�ƮƹƱ�ƺƭƺ'
ƽƾƼƱƹƴǋ� ƺƭƼƬƾƴƷƽǋ� ,+� ƭƺƷǈƹƺƵ&� ƽƼƱưƴ�
ƹƴǁ�+,� "/1�#�ƸƿƲǃƴƹ�ƴ�3� ".-�#�ƲƱƹǅƴƹ(�
ƝƬƽƻƼƱưƱƷƱƹƴƱ� ƻƬǂƴƱƹƾƺƮ� ƻƺ� ƻƺƷƿ� ƴ�
ƮƺƳƼƬƽƾƿ� ƻƺƶƬƳƬƷƺ&� ưƬƹƹƺƵ� ƻƬƾƺƷƺƯƴƱƵ�
ƻƼƱƴƸƿǅƱƽƾƮƱƹƹƺ� ƽƾƼƬưƬǊƾ� ƸƿƲǃƴƹǇ� Ʈ�
ƮƺƳƼƬƽƾƱ�ƺƾ�.*�ưƺ�/*�ƷƱƾ(
ƀ�1�"--���*&,.�#�ƭƺƷǈƹǇǁ�ƻƼƴ�ƺƭƽƷƱưƺ'

ƮƬƹƴƴ�Ʈ�ƻƬƳƿǁƱ�ƳƬǀƴƶƽƴƼƺƮƬƹƬ�ƬƻƴƶƬƷǈ'
ƹƬǋ� ǃƬƽƾǈ� ƶƺƼƹǋ� ƺƾ� ƻƱƼƮƺƯƺ�ƸƺƷǋƼƬ&� ƿ� .�
"+3���*&,,�#�ǜ�ƻƷƺƸƭƴƼƺƮƺǃƹǇƵ�ƸƬƾƱƼƴ'
ƬƷ�"ƿ�ƺưƹƺƯƺ�ƴƳ�ƻƬǂƴƱƹƾƺƮ�ƻƼƴ�ƿưƬƷƱƹƴƴ�
ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�ƺƭƹƬƼƿƲƴ'
Ʒƺƽǈ� ƯƼƴƭƶƺƮƺƱ�ƽƺưƱƼƲƴƸƺƱ�ǜ�ƬƽƻƴƼƯƴ'
ƷƱƳ#&�ƺƽƾƬƷǈƹǇƱ�+*� ".2���*&,+�#�ƻƬǂƴƱƹ'
ƾƺƮ�ƽƾƼƬưƬƷƴ�ǁƼƺƹƴǃƱƽƶƴƸ�ƻƱƼƴƺưƺƹƾƴ'
ƾƺƸ�ƻƼƴǃƴƹƹǇǁ�ƳƿƭƺƮ�"i�ȋ�*&*/#(
ƜƼƺƮƱưƱƹƹǇƵ� ƬƹƬƷƴƳ� ƻƼƴǃƴƹƹǇǁ� Ƴƿ'

ƭƺƮ� Ʈ� ƼƬƳƮƴƾƴƴ� ƺưƺƹƾƺƯƱƹƹƺƯƺ� ƯƬƵƸƺ'
ƼƴƾƬ� ƻƺƶƬƳƬƷ&� ǃƾƺ� ƹƬƴƭƺƷǈǄƴƵ� ƻƼƺǂƱƹƾ�
ƮƽƾƼƱǃƬƱƸƺƽƾƴ�ƶƬƶ�ƻƼƴǃƴƹƹƺƯƺ�ƳƿƭƬ�ƽƺ'
ƽƾƬƮƴƷ�+�ƸƺƷǋƼ�ǜ�10���*&,/�&�,�ƻƼƱƸƺƷǋƼ&�
,�ƴ�-�ƸƺƷǋƼ�ǜ�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�Ʈ�/���*&,-�&�
3���*&,*��ƴ�+*���*&,0��ƽƷƿǃƬƱƮ�"i�ȋ�*&**+#�
"Ƽƴƽ(�+�Ƭ&�[#(
ſƺƷƴǃƱƽƾƮƱƹƹǇƵ� ƻƺƶƬƳƬƾƱƷǈ� ƻƱƼƴƺưƬ�

ƯƺƽƻƴƾƬƷƴƳƬǂƴƴ� ƻƬǂƴƱƹƾƺƮ� Ʈ� ƽƾƬǂƴƺƹƬ'
ƼƱ� Ʈ� ƽƼƱưƹƱƸ� ƽƺƽƾƬƮƴƷ� 3&.� ƶƺƵƶƺ'ưƹƱƵ(�
ƞƱƳƺƹƹƺƽƾǈ� ƺƭƼƬǅƱƹƴǋ� ƭƺƷǈƹǇǁ� ƹƱ� ƻƺ'
ƶƬƳƬƷƬ� ƺƽƺƭƱƹƹƺƽƾƱƵ&� ƻƬǂƴƱƹƾǇ� ƽ� ưƬƹ'
ƹǇƸ� ưƴƬƯƹƺƳƺƸ� ƻƺƽƾƿƻƬǊƾ� ƻƼƬƶƾƴǃƱƽƶƴ�

ƶƼƿƯƷƺƯƺưƴǃƹƺ(� ƜƷƬƹƺƮƬǋ� ƯƺƽƻƴƾƬƷƴƳƬ'
ǂƴǋ� ƽƺƽƾƬƮƴƷƬ� +/� ƺƭƼƬǅƱƹƴƵ(� ƩƶƽƾƼƱƹ'
ƹƺ� ƯƺƽƻƴƾƬƷƴƳƴƼƺƮƬƹǇ� 0� ƻƬǂƴƱƹƾƺƮ&�
ƻƼƴǃƱƸ� ƮƽƱ� ƺƹƴ� ƺƾƸƱǃƬƷƴ&� ǃƾƺ� ƲƬƷƺƭǇ�
ƻƺǋƮƴƷƴƽǈ� ƻƺƽƷƱ� ƻƱƼƱƺǁƷƬƲưƱƹƴǋ� ƴƷƴ�
ƻƱƼƱƹƱƽƱƹƹƺƯƺ�ƛƝƕ)ƛƝƑƖ(�ƚƬƴƭƺƷǈǄƱƱ�
ƶƺƷƴǃƱƽƾƮƺ� ƻƷƬƹƺƮǇǁ� ƭƺƷǈƹǇǁ� ƻƺƽƾƿƻƴ'
Ʒƺ�Ʈ�ƸƬƼƾƱ&�Ƭ�ǉƶƽƾƼƱƹƹǇǁ�ǜ�Ʈ�ƴǊƷƱ(
ơƬƼƬƶƾƱƼƴƽƾƴƶƬ�ƸƱƾƺưƺƮ�ƷƱǃƱƹƴǋ�ƻƬ'

ǂƴƱƹƾƺƮ� ƺƾưƱƷƱƹƴǋ� ƺƾƺƼƴƹƺƷƬƼƴƹƯƺƷƺ'
Ưƴƴ�"Ƽƴƽ(�,#4
;(� ƩƹưƺƽƶƺƻƴǃƱƽƶƬǋ� ǉƹưƺƹƬƳƬƷǈƹƬǋ�

ƯƬƵƸƺƼƺƾƺƸƴǋ� ƽƻƼƬƮƬ)ƽƷƱƮƬ� ƽ� ƼƬƽǄƴ'
ƼƱƹƴƱƸ�ƽƺƿƽƾǈǋ�ƻƼƬƮƺƵ)ƷƱƮƺƵ�ƮƱƼǁƹƱǃƱ'
ƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ(
<(� ƩƹưƺƽƶƺƻƴǃƱƽƶƬǋ� ǉƹưƺƹƬƳƬƷǈƹƬǋ�

ƯƬƵƸƺƼƺƾƺƸƴǋ�ƽƻƼƬƮƬ)ƽƷƱƮƬ(
ơƬƼƬƶƾƱƼƴƽƾƴƶƬ�ƸƱƾƺưƺƮ�ƷƱǃƱƹƴǋ�ƻƬ'

ǂƴƱƹƾƺƮ� ƺƾưƱƷƱƹƴǋ� ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�
ǁƴƼƿƼƯƴƴ�"Ƽƴƽ(�-#4
;(�ƩƹưƺưƺƹƾƴǃƱƽƶƺƱ�ƷƱǃƱƹƴƱ�ƻƼƴǃƴƹ'

ƹƺƯƺ�ƳƿƭƬ(
<(� ƀưƬƷƱƹƴƱ� ƻƼƴǃƴƹƹƺƯƺ� ƳƿƭƬ&� ƽƬƹƬ'

ǂƴǋ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ�ǃƱƼƱƳ�ƺƼƺ'
ƬƹƾƼƬƷǈƹƺƱ� ƽƺƺƭǅƱƹƴƱ&� ƻƷƬƽƾƴƶƬ� ƽƺƺƭ'
ǅƱƹƴǋ�ƽ�ƯƬƵƸƺƼƺƮƺƵ�ƻƬƳƿǁƺƵ�ƸƱƽƾƹǇƸƴ�
ƾƶƬƹǋƸƴ(
=(� ƝƬưƴƶƬƷǈƹƬǋ� ƯƬƵƸƺƼƺƾƺƸƴǋ� ƽƻƼƬ'

ƮƬ)ƽƷƱƮƬ(
ƕƬ� ƴƽƽƷƱưƿƱƸǇƵ� ƻƱƼƴƺư� ƻƺ� ƻƺƮƺưƿ�

ǁƼƺƹƴǃƱƽƶƺƯƺ�ƻƱƼǀƺƼƬƾƴƮƹƺƯƺ�ƯƬƵƸƺƼƴ'
ƾƬ�ƮƽƱƯƺ�ƺƭƼƬƾƴƷƴƽǈ�,,�ƻƬǂƴƱƹƾƬ&�ƽƼƱưƴ�
ƹƴǁ�+*�"./�#�ƸƿƲǃƴƹ�ƴ�+,�"//�#�ƲƱƹǅƴƹ(�
ƜƬƾƺƷƺƯƴǋ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƬ� ƻƼƱƴƸƿǅƱ'

ƽƾƮƱƹƹƺ�ƽƼƱưƴ�ƲƱƹǅƴƹ�/*'0*�ƷƱƾ(
ƜƼƴ�ƬƹƬƷƴƳƱ�ƻƼƴǃƴƹƹǇǁ�ƳƿƭƺƮ�Ʈ�ƼƬƳƮƴƾƴƴ�ǁƼƺƹƴǃƱ'

ƽƶƺƯƺ�ƻƱƼǀƺƼƬƾƴƮƹƺƯƺ�ƯƬƵƸƺƼƴƾƬ�ƾƬƶƲƱ�ƳƬǀƴƶƽƴƼƺƮƬƹ�
ƹƬƴƭƺƷǈǄƴƵ� ƻƼƺǂƱƹƾ� ƮƽƾƼƱǃƬƱƸƺƽƾƴ� ƶƬƶ� ƻƼƴǃƴƹƹƺƯƺ�
ƳƿƭƬ�+�ƸƺƷǋƼ�ǜ�01���*&,+�&�,�ƻƼƱƸƺƷǋƼ&�,�ƴ�-�ƸƺƷǋƼ�ǜ�Ʈ�
.���*&,*�&�+1���*&,.��ƴ�+,���*&,,��ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�"i�ȋ�
*&**+#�"Ƽƴƽ(�.#(
ƐƺƷǈƹǇƱ� ƺƭƼƬǅƬƷƴƽǈ� Ʈ� ƾƱǃƱƹƴƱ� ƮƽƱƯƺ� ƯƺưƬ&� ƻƺưƬ'

ƮƷǋǊǅƱƱ� ǃƴƽƷƺ� ƯƺƽƻƴƾƬƷƴƳƬǂƴƵ� ǜƻƷƬƹƺƮǇƱ&� ƻƱƼƴƺư�
ƯƺƽƻƴƾƬƷƴƳƬǂƴƴ� Ʈ� ƽƼƱưƹƱƸ� Ʈ� ƽƾƬǂƴƺƹƬƼƱ� ƽƺƽƾƬƮƷǋƱƾ�
3&3/� ƶƺƵƶƺ'ưƹƱƵ(� ƑƽƱƸ� ƻƬǂƴƱƹƾƬƸ� ƮǇƻƺƷƹƱƹƬ� ƼƬưƴ'
ƶƬƷǈƹƬǋ�ƯƬƵƸƺƼƺƾƺƸƴǋ�ƽƻƼƬƮƬ)ƽƷƱƮƬ&�ƻƷƬƽƾƴƶƬ�ƽƮƴǅƬ(
Ɯƺ�ƻƺƮƺưƿ�ƶƴƽƾ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ&�ƴƸƱǊǅƴǁ�ƺƾƹƺǄƱ'

ƹƴƱ�ƶ�ƯƬƵƸƺƼƺƮƺƵ�ƻƬƳƿǁƱ&�ƮƽƱƯƺ�ƳƬ�ƴƽƽƷƱưƿƱƸǇƵ�ƻƱƼƴ'

Рис. 2. Методы лечения пациентов 
отделения оториноларингологии

Fig. 2. Treatment methods for patients 
of the Department of Otorhinolaryngology

Рис. 4. Пациентка М., 31 год, диагноз: 
хронический перфоративный гайморит слева, 

свищ в области 2.6 отсутствующего зуба

Fig. 4. Patient M., 31 years old, diagnosis: 
chronic perforated sinusitis on the left, 
fistula in the area of 2.6 missing tooth

Рис. 3. Методы лечения пациентов 
отделения челюстно-лицевой хирургии

Fig. 3. Treatment methods for patients in the 
Department of Oral and Maxillofacial Surgery

Рис. 1 (а, b). Пациент 
К., 26 лет, диагноз: 

хронический 
одонтогенный 

гайморит справа, 
инородное тело правой 

гайморовой пазухи

Fig. 1 (a, b). Patient 
K., 26 years old, 

diagnosis: right chronic 
odontogenic sinusitis, 

foreign body of the 
maxillary sinus
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ƺư�ƺƭƼƬƾƴƷƴƽǈ�,1�ƻƬǂƴƱƹƾƺƮ&�ƽƼƱưƴ�ƹƴǁ�+0�ƸƿƲǃƴƹ�ƴ�++�
ƲƱƹǅƴƹ(�ƜƼƴǃƱƸ�ƿ�,,� "2+�#�ƻƬǂƴƱƹƾƺƮ�ƭǇƷƬ�ƶƺƼƹƱƮƬǋ�
ƶƴƽƾƬ&�ƿ�.�"+/�#�ǜ�ǀƺƷƷƴƶƿƷǋƼƹƬǋ�ƺƾ�ƾƼƱƾǈƱƯƺ�ƸƺƷǋƼƬ&�+�
".�#�ƽƷƿǃƬƵ�ǜ�ƻƺƼƺƶ�ƼƬƳƮƴƾƴǋ(
ƀ� ƺƭƽƷƱưƺƮƬƹƹǇǁ� ƻƬǂƴƱƹƾƺƮ� ƳƬǀƴƶƽƴƼƺƮƬƹǇ� ƳƿƭǇ&�

ƶƺƼƹƴ�ƶƺƾƺƼǇǁ�ƮǇƽƾƺǋƾ�Ʈ�ƻƺƷƺƽƾǈ�ƶƴƽƾǇ(�ƣƬǅƱ�ƮƽƱƯƺ�ƾƬ'
ƶƺƱ�ƺƽƷƺƲƹƱƹƴƱ�ƮƺƳƹƴƶƬƱƾ�ƻƼƴ�ƻƺƼƬƲƱƹƴƴ�+�ƸƺƷǋƼƬ�Ʈ�
-.���*&,3�&�Ƭ�ƾƬƶƲƱ�ƮƾƺƼǇǁ�ƻƼƱƸƺƷǋƼƺƮ�ƴ�ƸƺƷǋƼƺƮ�ǜ�,.�
��*&,,��ƴ�,+���*&,1��ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�"i�ȋ�*&**+#�"Ƽƴƽ(�/#(
ſƴƽƾǇ� ƮƽƾƼƱǃƬǊƾƽǋ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƻƼƬƶƾƴǃƱƽƶƴ� Ʈ�

ƷǊƭƺƸ� ƮƺƳƼƬƽƾƱ&� ǃƬǅƱ� ƽƾƼƬưƬǊƾ� ƸƿƲǃƴƹǇ&� ƻƱƼƴƺư�
ƯƺƽƻƴƾƬƷƴƳƬǂƴƴ� Ʈ� ƽƾƬǂƴƺƹƬƼƱ� Ʈ� ƽƼƱưƹƱƸ� ƽƺƽƾƬƮƷǋ'
Ʊƾ�2&2�ƶƺƵƶƺ'ưƹƱƵ(�ƛƾƸƱǃƬƱƾƽǋ�ƻƺƽƾƿƻƷƱƹƴƱ�ƭƺƷǈƹǇǁ�
ƶƼƿƯƷƺƯƺưƴǃƹƺ&� ƹƬƴƭƺƷǈǄƱƱ� ǃƴƽƷƺ� ƻƷƬƹƺƮǇǁ� ƻƬǂƴ'
ƱƹƾƺƮ�Ʈ�ƸƬƼƾƱ&�Ƭ�ǉƶƽƾƼƱƹƹǇǁ�ǜ�Ʈ�ƸƬƱ�ƸƱƽǋǂƱ(�ƜƷƬƹƺ'
Ʈƺ� ƯƺƽƻƴƾƬƷƴƳƴƼƺƮƬƹƺ�ǜ�+0�ǃƱƷƺƮƱƶ&�ǉƶƽƾƼƱƹƹƺ�ǜ�++�
"ƻƼƴǃƱƸ�ƿ�3�Ʒƴǂ�ƶƴƽƾǇ&�ƮƼƺƽǄƴƱ�Ʈ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�
ƽƴƹƿƽ&�ƭǇƷƴ�ƮǇǋƮƷƱƹǇ�ƮƻƱƼƮǇƱ�ƻƼƴ�ƯƺƽƻƴƾƬƷƴƳƬǂƴƴ#(
ƝƱƳƿƷǈƾƬƾǇ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƻƺƶƬƳƬƷƴ&� ǃƾƺ� ƻƬǂƴƱƹ'

ƾƬƸ� ƽ� ƶƺƼƹƱƮƺƵ� ƶƴƽƾƺƵ� ƼƬưƴƶƬƷǈƹƬǋ� ƯƬƵƸƺƼƺƾƺƸƴǋ�
ƽƻƼƬƮƬ)ƽƷƱƮƬ&� ǂƴƽƾǉƶƾƺƸƴǋ&� ƿưƬƷƱƹƴƱ� ƳƿƭƺƮ� ƻƼƺ'
ƴƳƮƱưƱƹƺ� Ʈ� ,*� ƽƷƿǃƬǋǁ&� ƼƬưƴƶƬƷǈƹƬǋ� ƯƬƵƸƺƼƺƾƺƸƴǋ�
ƽƻƼƬƮƬ)ƽƷƱƮƬ&� ǂƴƽƾǉƶƾƺƸƴǋ&� ƿưƬƷƱƹƴƱ� ƳƿƭƺƮ&� ƬƻƱƶ'
ƾƺƸƴǋ�ǜ�-�ƽƷƿǃƬǋ(�ƑƽƱƸ�ƻƬǂƴƱƹƾƬƸ�ƽ�ǀƺƷƷƴƶƿƷǋƼƹƺƵ�
ƶƴƽƾƺƵ�ƻƼƺƮƱưƱƹƬ�ƼƬưƴƶƬƷǈƹƬǋ�ƯƬƵƸƺƼƺƾƺƸƴǋ�ƽƻƼƬ'
ƮƬ)ƽƷƱƮƬ&�ǂƴƽƾǉƶƾƺƸƴǋ&�ƿưƬƷƱƹƴƱ�+(2),(2�ưƴƽƾƺƻƴƼƺ'
ƮƬƹƹǇǁ�ƳƿƭƺƮ(

ƜƑƟƁƕƓƔƛƗƔ
ƛưƺƹƾƺƯƱƹƹǇƵ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƽƴƹƿƽƴƾ� ǜ� ǃƬƽƾƬǋ�

ƻƼƴǃƴƹƬ� ƯƺƽƻƴƾƬƷƴƳƬǂƴƴ� ƻƬǂƴƱƹƾƺƮ� Ʈ� ƽƾƬǂƴƺƹƬƼ&� Ʈ�
ƽƮǋƳƴ� ƽ� ǃƱƸ� ƷƱǃƱƭƹƺ'ưƴƬƯƹƺƽƾƴǃƱƽƶƴƵ� ƻƼƺǂƱƽƽ� ƹƬ'
ƻƼƬƮƷƱƹ�ƻƼƱƲưƱ�ƮƽƱƯƺ�ƹƬ� ƿƽƺƮƱƼǄƱƹƽƾƮƺƮƬƹƴƱ�ƸƱƾƺ'
ưƴƶ� ƼƬƹƹƱƵ� ưƴƬƯƹƺƽƾƴƶƴ� ƻƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƻƼƺǂƱƽƽƺƮ(�
ƚƱ�ƸƱƹƱƱ�ƮƬƲƹǇƸ�ƮƺƻƼƺƽƺƸ�ǋƮƷǋƱƾƽǋ�ƼƬƳƼƬƭƺƾƶƬ�ƻƺ'
ƶƬƳƬƹƴƵ�ƶ�ƻƼƴƸƱƹƱƹƴǊ�ƼƬƳƷƴǃƹǇǁ�ƻƺưǁƺưƺƮ�ƶ�ƷƱǃƱƹƴǊ�
Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ǁƬƼƬƶƾƱƼƬ�ƮƺƽƻƬƷƱƹƴǋ�ƴ�ƶƺƹƶƼƱƾƹƺƵ�
ƶƷƴƹƴǃƱƽƶƺƵ�ƽƴƾƿƬǂƴƴ(

ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƻƺƽƾƼƬưƬƮǄƴǁ&� ƯƺƽƻƴƾƬƷƴƳƴƼƺƮƬƹ'
ƹǇǁ�ƽ�ƺưƺƹƾƺƯƱƹƹǇƸƴ�ƮƱƼǁƹƱǃƱƷǊƽƾƹǇƸƴ�ƽƴƹƿƽƴƾƬƸƴ&�
ƹƱƺƭǁƺưƴƸƺ�ƻƺưƮƱƼƯƬƾǈ�ưƱƾƬƷǈƹƺƵ�ưƴƬƯƹƺƽƾƴƶƱ�Ʈ�ƽƾƬ'
ǂƴƺƹƬƼƱ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƼƬƳƷƴǃƹǇǁ� ƶƷƴƹƴǃƱƽƶƴǁ� ƴ�
ƻƬƼƬƶƷƴƹƴǃƱƽƶƴǁ� ƸƱƾƺưƺƮ&� ƮƶƷǊǃƬǋ� ſƘſƟ� ƴ� ƙƝƟ&� ǃƾƺ�
ƻƺƳƮƺƷƴƾ�ƽ�ƭƺƷǈǄƺƵ�ƮƱƼƺǋƾƹƺƽƾǈǊ�ƴưƱƹƾƴǀƴǂƴƼƺƮƬƾǈ�
ƶƺƹƶƼƱƾƹǇƱ�ƹƺƳƺƷƺƯƴǃƱƽƶƴƱ�ǀƺƼƸǇ&�ƶƺƾƺƼǇƱ�ƴƸƱǊƾƽǋ�
ƿ�ƻƬǂƴƱƹƾƺƮ(
ƏƹƬƷƴƳ� ƷƴƾƱƼƬƾƿƼƹǇǁ� ưƬƹƹǇǁ� U,&� -W� ƴ� ƼƱƳƿƷǈƾƬƾǇ�

ƽƺƭƽƾƮƱƹƹƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ&� ƻƺƳƮƺƷǋǊƾ� ƽưƱƷƬƾǈ� ƮǇ'
Ʈƺư�ƺ�ƾƺƸ&�ǃƾƺ�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�ƽƿǅƱƽƾƮƿƱƾ�ƭƺƷǈǄƺƱ�
ƶƺƷƴǃƱƽƾƮƺ�ǁƴƼƿƼƯƴǃƱƽƶƴǁ�ƻƼƺƾƺƶƺƷƺƮ�ƻƺ�ƻƼƺƮƱưƱƹƴǊ�
ƺƻƱƼƬƾƴƮƹƺƯƺ� ƮƸƱǄƬƾƱƷǈƽƾƮƬ� ƹƬ� ƻƺƮƼƱƲưƱƹƹǇǁ� ƺƭ'
ƷƬƽƾǋǁ� ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ� ƺƭƷƬƽƾƴ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
ǉƹưƺƽƶƺƻƴƴ&�ƹƺ�ƮƬƲƱƹ�ƶƺƸƻƷƱƶƽƹǇƵ�ƴ�ƴƹưƴƮƴưƿƬƷǈƹǇƵ�
ƻƺưǁƺư(�ƟƬƶƬǋ�ƾƬƶƾƴƶƬ�ƻƺƳƮƺƷǋƱƾ�ƺƭƱƽƻƱǃƴƾǈ�ƬưƱƶƮƬƾ'
ƹǇƱ� ƿƽƷƺƮƴǋ� ưƷǋ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ� ǂƱƷƺƽƾƹƺƽƾƴ� ƮƱƼǁ'
ƹƱǃƱƷǊƽƾƹƺƯƺ� ƽƴƹƿƽƬ� ƻƼƴ� ƼƬƳƷƴǃƹƺƵ� ƷƺƶƬƷƴƳƬǂƴƴ� ƴ�
ƻƬƾƺƷƺƯƴƴ(�ƐƺƷǈǄƴƹƽƾƮƺ�ƻƷƬƹƺƮǇǁ�ƯƺƽƻƴƾƬƷƴƳƬǂƴƵ�ƻƺ�
ƼƱƳƿƷǈƾƬƾƬƸ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƳƬǀƴƶƽƴƼƺƮƬƹƺ�Ʈ�ǀƱƮƼƬƷƱ&�
ƸƬƼƾƱ�ƴ�ƴǊƷƱ&�Ƭ�ǉƶƽƾƼƱƹƹǇǁ�ǜ�Ʈ�ƬƮƯƿƽƾƱ(
ƜƼƺƬƹƬƷƴƳƴƼƺƮƬƮ� ƯƱƹưƱƼƹǇƱ� ƴ� ƮƺƳƼƬƽƾƹǇƱ�ǀƬƶƾƺ'

ƼǇ&�ƸǇ�ƻƼƴǄƷƴ�ƶ�ƮǇƮƺưƿ&�ǃƾƺ�ƲƱƹǅƴƹǇ�Ʈ�ƮƺƳƼƬƽƾƱ�ƺƾ�/*�
ưƺ�0*�ƷƱƾ�ǃƬǅƱ�ƽƾƼƬưƬǊƾ�ǁƼƺƹƴǃƱƽƶƴƸ�ƻƱƼǀƺƼƬƾƴƮƹǇƸ�
ƯƬƵƸƺƼƴƾƺƸ(�ƛƭƼƬƳƺƮƬƹƴƱ� ƶƴƽƾ&� ƮƼƺƽǄƴǁ�Ʈ� ƮƱƼǁƹƱǃƱ'
ƷǊƽƾƹƺƵ�ƽƴƹƿƽ&�ƳƬǀƴƶƽƴƼƺƮƬƹƺ�ǃƬǅƱ�ƿ�ƸƿƲǃƴƹ�ƺƾ�-*�ưƺ�
0*�ƷƱƾ(
ſƬƶ� ƻƺƶƬƳƬƷƬ� ƹƬǄƬ� ƻƼƬƶƾƴƶƬ� Ʈ� ƭƺƷǈǄƴƹƽƾƮƱ� ƽƷƿ'

ǃƬƱƮ� ƻƺ� ƮƽƱƸ� -� ƹƺƳƺƷƺƯƴǃƱƽƶƴƸ� ǀƺƼƸƬƸ� ƳƬƭƺƷƱƮƬ'
ƹƴǋ� ƻƼƴǃƴƹƹǇƸ� ƳƿƭƺƸ� ǋƮƷǋƷƽǋ� ƻƱƼƮǇƵ� ƸƺƷǋƼ(� Ɯƺ�
ưƬƹƹǇƸ� ƷƴƾƱƼƬƾƿƼƹǇǁ� ƴƽƾƺǃƹƴƶƺƮ&� ƮƱƽƺƸƺƵ� ǃƬƽƾǈǊ�
ƺưƺƹƾƺƯƱƹƹǇǁ� ƮƱƼǁƹƱǃƱƷǊƽƾƹǇǁ� ƽƴƹƿƽƴƾƺƮ� ǋƮƷǋƱƾƽǋ�
ƻƺƻƬưƬƹƴƱ�ƴƹƺƼƺưƹǇǁ�ƾƱƷ�ƴ�ƴǁ�ƻƱƼƽƴƽƾƱƹǂƴǋ�Ʈ�ƮƱƼǁ'
ƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƱ� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ƹƱƻƼƬƮƴƷǈƹƺ� ƻƼƺ'
ƮƱưƱƹƹƺƯƺ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƳƿƭƺƮ�ƮƱƼǁƹƱƵ�
ǃƱƷǊƽƾƴ� U-&� .W(� ƛƽƷƺƲƹƱƹƴǋ� ƮƺƳƹƴƶƬǊƾ� Ʈ� ƼƱƳƿƷǈƾƬƾƱ�
ƾƺƯƺ&�ǃƾƺ�ƮƼƬǃ�ƸƺƲƱƾ�ƻƼƺƾƺƷƶƹƿƾǈ�Ʈ�ƽƴƹƿƽ�ƯƬƹƯƼƱƹƺƳ'
ƹǇƵ� ƼƬƽƻƬư� ƻƿƷǈƻǇ&� ƻƷƺƸƭƴƼƺƮƺǃƹǇƱ� ƸƬƾƱƼƴƬƷǇ&�
ƯƿƾƾƬƻƱƼǃƱƮǇƱ�ǄƾƴǀƾǇ&�ƺƾƷƺƸƶƴ�ƴƹƽƾƼƿƸƱƹƾƺƮ&�Ʒƴƭƺ�
Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ƾƼƬƮƸƬƾƴǃƹƺƯƺ� ƿưƬƷƱƹƴǋ� ƳƿƭƬ� ƴ� ƹƱƻƼƬ'
ƮƴƷǈƹƺƯƺ�ƶǊƼƱƾƬƲƬ�Ʒƿƹƶƴ(

ƒƨƒƜƓƨ
ƚƱƶƬǃƱƽƾƮƱƹƹƺƱ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƱ� ƷƱǃƱƹƴƱ� ƳƿƭƺƮ�

ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ&�ǃƬǅƱ�ƻƼƱƸƺƷǋƼƺƮ�ƴ�ƸƺƷǋƼƺƮ&�ƻƼƴƮƺ'
ưƴƾ�ƶ�ƼƬƳƮƴƾƴǊ�ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ�ƻƺƼƬƲƱƹƴǋ�ƮƱƼǁƹƱǃƱ'
ƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ�ƺưƺƹƾƺƯƱƹƹƺƵ�ǉƾƴƺƷƺƯƴƴ�"ǁƼƺƹƴǃƱƽƶƴƵ�
ƺưƺƹƾƺƯƱƹƹǇƵ�ƯƬƵƸƺƼƴƾ&�ǁƼƺƹƴǃƱƽƶƴƵ�ƻƱƼǀƺƼƬƾƴƮƹǇƵ�
ƯƬƵƸƺƼƴƾ&�ƶƴƽƾƬ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ&�ƮƼƺƽǄƬǋ�Ʈ�ƯƬƵƸƺƼƺ'
Ʈƿ�ƻƬƳƿǁƿ#(
ƔƱƹǅƴƹǇ�Ʈ�ƮƺƳƼƬƽƾƱ�ƺƾ�/*�ưƺ�0*�ƷƱƾ�ǃƬǅƱ�ƽƾƼƬưƬǊƾ�

ǁƼƺƹƴǃƱƽƶƴƸ�ƻƱƼǀƺƼƬƾƴƮƹǇƸ�ƯƬƵƸƺƼƴƾƺƸ&�Ƭ�ƸƿƲǃƴƹǇ�
ƺƾ� -*� ưƺ� 0*� ƷƱƾ� ƹƬƴƭƺƷƱƱ� ƻƺưƮƱƼƲƱƹǇ� ƺƭƼƬƳƺƮƬƹƴǊ�
ƶƴƽƾ&� ƮƼƺƽǄƴǁ� Ʈ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƽƴƹƿƽ(� Ƒ� ƭƺƷǈǄƴƹ'
ƽƾƮƱ�ƽƷƿǃƬƱƮ�ƻƺ�ƮƽƱƸ�-�ƹƺƳƺƷƺƯƴǃƱƽƶƴƸ�ǀƺƼƸƬƸ�ƳƬƭƺ'
ƷƱƮƬƹƴǋ�ƻƼƴǃƴƹƹǇƸ�ƳƿƭƺƸ�ǋƮƷǋƷƽǋ�ƻƱƼƮǇƵ�ƸƺƷǋƼ(�ƜƼƴ�
ƮƺƮƷƱǃƱƹƴƴ�Ʈ�ƮƺƽƻƬƷƴƾƱƷǈƹǇƵ�ƻƼƺǂƱƽƽ�ƮƱƼǁƹƱǃƱƷǊƽƾ'
ƹƺƯƺ�ƽƴƹƿƽƬ�ƻƼƱƴƸƿǅƱƽƾƮƱƹƹƺ�ƻƼƺƮƺưƴƷƬƽǈ�ƼƬưƴƶƬƷǈ'
ƹƬǋ� ƯƬƵƸƺƼƺƾƺƸƴǋ&� ƽƿǅƱƽƾƮƱƹƹƺ� ƽƹƴƲƬǊǅƬǋ� ǃƬƽƾƺƾƿ�
ƼƱǂƴưƴƮƺƮ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�ƟƴƸƺǀƱƱƮ� Ə(Ə(&� ƑƱƽƺƮƬ� Ɠ(Ɯ(&� ƀǄƶƺ�ƚ(Ə(� žƴƮƬƷƱƶƽ� ƻƼƴ� ƻƼƺǀƴ'

ƷƬƶƾƴƶƱ� ƻƺƽƷƱƺƻƱƼƬǂƴƺƹƹǇǁ� ƺƽƷƺƲƹƱƹƴƵ� ƿ� ƭƺƷǈƹǇǁ� ƽ� ƺưƺƹƾƺƯƱƹ'
ƹǇƸ�ǁƼƺƹƴǃƱƽƶƴƸ�ƯƬƵƸƺƼƴƾƺƸ(�ǜ�ƞƺƮƼƱƸƱƹƹƬǋ�ƽƾƺƸƬƾƺƷƺƯƴǋ(�,*+.(�
Ǯ�,(�ƞ(�02'1-(

,(�ƔƬƼƾǇƭƬƱƮ�Ɲ(ƚ(&�ƞƸƱƾƺƮ�ž(ž(�ƞƺƮƼƱƸƱƹƹǇƱ�ƸƱƾƺưǇ�ưƴƬƯƹƺƽƾƴ'
ƶƴ� ƺưƺƹƾƺƯƱƹƹǇǁ� ƽƴƹƿƽƴƾƺƮ(�ƙƱƲưƴƽǂƴƻƷƴƹƬƼƹǇƵ� ƻƺưǁƺư� ƶ� ƷƱǃƱ'
ƹƴǊ(�ƑƱƽƾƹƴƶ�ſƬƳƚƙƀ(�,*+0(�Ǯ�.(�ƞ(�+1-'+11(

-(�ƒǇƮǇưƺƮ�ƒ(Ƒ(�ƛưƺƹƾƺƯƱƹƹǇƵ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƽƴƹƿƽƴƾ4�ƺƽƺ'
ƭƱƹƹƺƽƾƴ� ưƴƬƯƹƺƽƾƴƶƴ� ƴ� ƷƱǃƱƹƴǋ(� ƑƱƽƾƹƴƶ� ƺƾƺƼƴƹƺƷƬƼƴƹƯƺƷƺƯƴƴ(�
,*+.(�Ǯ�+(�ƞ(�.'1(

.(� ſƺƳƷƺƮ� Ƒ(Ə(&� ſƬƯƬƹ� Ɩ(Ɩ(� ƛƻƱƼƬƾƴƮƹƬǋ� ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƬǋ� ǁƴ'
ƼƿƼƯƴǋ�ƴ�ƽƾƺƸƬƾƺƷƺƯƴǋ(�ƙ(4�žƩƛƟƏƝ'ƙƱưƴƬ&�,*+.(�/.-ƽ(

Рис. 5. Пациентка О., 35 лет, диагноз: 
нагноившаяся киста верхней челюсти 

на уровне зубов 2.6, 2.7, вросшая 
в левый верхнечелюстной синус

Fig. 5. Patient O., 35 years old, diagnosis: 
suppurative maxillary cyst at the level of teeth 
2.6, 2.7, ingrown into the left maxillary sinus
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L?@?L?H=?M4
+(�Nbfh_^^o�;(;(&�P^lhoZ�?(J(&�Oladh�H(;(�AboZe^dl�bg�ma^�ik^o^gmbhg�

h_� ihlmhi^kZmbo^� \hfieb\Zmbhgl� bg� iZmb^gml� pbma� h]hgmh`^gb\� \akhgb\�
lbgnlbmbl(�Gh]^kg�]^gmblmkr(�,*+.(�Ǯ�,(�M(�02'1-(

,(�TaZkmr[Z^o�L(H(�Mf^mho�A(A(�Gh]^kg�f^mah]l�_hk�ma^�]bZ`ghlbl�
h_� h]hgmh`^gb\� lbgnlbmbl(� Cgm^k]bl\biebgZkr� ZiikhZ\a� mh� mk^Zmf^gm(�
<nee^mbg�h_�EZsHGO(�,*+0(�Ǯ�.(�M(�+1-'+11(

-(�>Ƭor]ho� >(P(� I]hgmh`^gb\� fZqbeeZkr� lbgnlbmbl4� _^Zmnk^l� h_�
]bZ`ghlbl�Zg]�mk^Zmf^gm(�<nee^mbg�h_�ImhkabgheZkrg`heh`r(�,*+.(�Ǯ�+(�M(�
.'1(

.(�Ehseho� P(;(&� EZ`Zg� C(C(� Ii^kZmbo^� fZqbeeh_Z\bZe� lnk`^kr� Zg]�
]^gmblmkr(�G(4�A?IN;L(�G^]bZ&�,*+.(�/.-i(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƢǀưǃƼƱ�Ƙ(ƛ(�ǜ�ƶ(Ƹ(ƹ(&�ưƺǂƱƹƾ&�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ
ƗƴǀƾƯåƱƯ�Ƨ(ƣ(�ǜ�ư(Ƹ(ƹ(&�ưƺǂƱƹƾ&�ƳƬƮ(�ſƬǀƱưƼƺƵ&�IL=C>�C>4�****'***,'*+.3'/0/-
ƤƼƹƶƸƼƱƯ�Ɣ(Ɣ(�ǜ�ƽƾƿưƱƹƾƶƬ
ƕƼưƼƸƯƹƼƻƼƱ�Ƣ(Ɩ(�ǜ�ƽƾƿưƱƹƾ
ſƬǀƱưƼƬ�ƽƾƺƸƬƾƺƷƺƯƴƴ�Ǯ+�ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�

ƺƭƼƬƳƺƮƬƹƴǋ��ƖƮƬƹƺƮƽƶƬǋ�ƯƺƽƿưƬƼƽƾƮƱƹƹƬǋ�ƸƱưƴǂƴƹƽƶƬǋ�ƬƶƬưƱƸƴǋ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�
ƠƱưƱƼƬǂƴƴ&�ƖƮƬƹƺƮƺ&�Ɲƺƽƽƴǋ(

;ONBIL�CH@ILG;NCIH4
?(C(�Ln[mlho�ǜ�=Zg]b]Zm^�h_�G^]b\Ze�M\b^g\^l&�;llh\bZm^�Jkh_^llhk&�;llh\bZm^�Jkh_^llhk�h_�ma^�>^iZkmf^gm
Ma(@(�DnkZ^oZ�ǜ�G>&�;llh\bZm^�Jkh_^llhk&�B^Z]�h_�]^iZkmf^gm&�IL=C>�C>4�****'***,'*+.3'/0/-
;(;(�EahebdhoZ�ǜ�lmn]^gm
L(P(�<h[hdZehgho�ǜ�lmn]^gm
>^iZkmf^gm�h_�]^gmblmkr�Ǯ+�@^]^kZe�MmZm^�<n]`^mZkr�?]n\ZmbhgZe�Cglmbmnmbhg�h_�Bb`a^k�?]n\ZmbhgZe��CoZghoh�MmZm^�

G^]b\Ze�;\Z]^fr��h_�ma^�Gbgblmkr�h_�B^Zema�h_�ma^�LnllbZg&�CoZghoh&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƗƴǀƾƯåƱƯ�Ƨ(ƣ(�)�Ma(@(�DnkZ^oZ&�?'fZbe4�]laZkhkZ:fZbe(kn
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Abstract
;� g^p� lmZ`^� h_� ]^o^ehif^gm� aZl� fhe^\neZk� Zg]� [bheh`b\Ze� ]bZ`ghlmb\l� h_� inei� ]bl^Zl^l� bg� ma^� ɔ^e]� h_� fh]^kg�

]^gmblmkr(�L^\^gm�lmn]b^l�bg]b\Zm^�maZm�fhe^\ne^l�^qik^ll^]�Zm�]b__^k^gm�lmZ`^l�h_�ma^�bgɕZffZmhkr�ikh\^ll�\Zg�l^ko^�
Zl�]bZ`ghlmb\�[bhfZkd^kl�h_�inei�]bl^Zl^l(�Na^�k^ob^p�Zkmb\e^�ik^l^gml�k^e^oZgm�l\b^gmbɔ\�]ZmZ�k^`Zk]bg`�bgɕZffZmbhg�
fZkd^kl�bg�oZkbhnl�inei�iZmaheh`b^l&�bg\en]bg`�bgbmbZe�ineibmbl(

E^rphk]l4�fZkd^kl�h_�inei�bgɕZffZmbhg&�fhe^\neZk�]bZ`ghlmb\l&�inei�bgɕZffZmbhg&�bgbmbZe�ineibmbl&�̀ bg`boZe�\k^ob\neZk�
ɕnb]�ZgZerlbl(
L^\^bo^]4�+.(*-(,*,*5�k^obl^]4�,*(*.(,*,*5�Z\\^im^]4�,1(*.(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�>(;(�IlmZgbgZ&�;(P(�Gbmkhgbg&�C(A(�IlmkholdZrZ&�Sn(;(�Gbmkhgbg(�Ghe^\neZk�fZkd^kl�h_�inei�bgɕZffZmbhg�
"Z�ebm^kZmnk^�k^ob^p#(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2�",#4�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+'
,*,*'+2','*'*(

ƒƒƔƓƔƛƗƔ
Ƒ� ƽƺƮƼƱƸƱƹƹƺƵ� ƽƾƺƸƬƾƺƷƺƯƴƴ� ưƴƬƯƹƺƽƾƴƶƬ� ƭƺƷƱƳ'

ƹƱƵ� ƻƿƷǈƻǇ� ƹƬ� ƸƺƷƱƶƿƷǋƼƹƺ'ƭƴƺƷƺƯƴǃƱƽƶƺƸ� ƿƼƺƮƹƱ�
ƻƼƴƺƭƼƱƾƬƱƾ�ƹƺƮǇƵ�ǉƾƬƻ�ƼƬƳƮƴƾƴǋ(�Ʃƾƺ�ƽƮǋƳƬƹƺ�ƽ� ƹƱ'
ƽƺƽƾƺǋƾƱƷǈƹƺƽƾǈǊ� ƽƿǅƱƽƾƮƿǊǅƴǁ� ƶƷƴƹƴǃƱƽƶƴǁ� ƴ� Ƭƻ'
ƻƬƼƬƾƹǇǁ�ƸƱƾƺưƺƮ�ưƴƬƯƹƺƽƾƴƶƴ&�ǃƾƺ�ƺƻƼƱưƱƷǋƱƾƽǋ�ƹƱ'
ƽƺƺƾƮƱƾƽƾƮƴƱƸ� ưƬƹƹǇǁ� ƺƭǆƱƶƾƴƮƹƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ�
ƽƾƬƾƿƽƬ�ƻƿƷǈƻǇ�ƽ�ƴƽƾƴƹƹƺƵ�ƯƴƽƾƺƷƺƯƴǃƱƽƶƺƵ�ƶƬƼƾƴƹƺƵ�
ƻƿƷǈƻǇ� ƹƬ� ƸƺƸƱƹƾ� ƺƭƽƷƱưƺƮƬƹƴǋ� U+&,W(� ƑƮƴưƿ� ƾƺƯƺ&�
ǃƾƺ� ƽƿǅƱƽƾƮƿǊǅƴƱ� ƸƱƾƺưǇ� ưƴƬƯƹƺƽƾƴƶƴ� ƺƯƼƬƹƴǃƱƹǇ�
ƺƻƼƱưƱƷƱƹƴƱƸ� ƽƿƭǆƱƶƾƴƮƹǇǁ� ƻƼƴƳƹƬƶƺƮ� ƮƺƽƻƬƷƱƹƴǋ&�

ƹƱ�ƻƼƱưƺƽƾƬƮƷǋƱƾƽǋ�ƮƺƳƸƺƲƹǇƸ�ƻƼƬƮƴƷǈƹƺ�ƻƺƽƾƬƮƴƾǈ�
ưƴƬƯƹƺƳ�ƴƸƱƹƹƺ�ƹƬ�ƼƬƹƹƱƵ�ƽƾƬưƴƴ�ƮƺƽƻƬƷƱƹƴǋ�Ʈ�ƻƿƷǈ'
ƻƱ&�ǃƾƺ&�ƭƱƳƿƽƷƺƮƹƺ&�ƾƼƱƭƿƱƾ�ƺƽƺƭƺƯƺ�ƮƹƴƸƬƹƴǋ(�ƒƺƽƾƺ'
ƮƱƼƹƬǋ�ưƴƬƯƹƺƽƾƴƶƬ�ƺƭƼƬƾƴƸƺƽƾƴ�ƮƺƽƻƬƷƱƹƴǋ�Ʈ�ƻƿƷǈƻƱ�
ǋƮƷǋƱƾƽǋ� ƺƽƺƭƱƹƹƺ� ƮƬƲƹǇƸ� ǉƾƬƻƺƸ&� ƶƺƾƺƼǇƵ� ƻƼƱưƺ'
ƻƼƱưƱƷǋƱƾ� ưƬƷǈƹƱƵǄƴƵ� ƻƷƬƹ� ƷƱǃƱƹƴǋ� ƴ&� Ʈ� ǃƬƽƾƹƺƽƾƴ&�
ƮƺƳƸƺƲƹƺƽƾǈ�ƽƺǁƼƬƹƱƹƴǋ�ƲƴƳƹƱƽƻƺƽƺƭƹƺƽƾƴ�ƻƿƷǈƻǇ(
ƚƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ�ƹƺƮǇƸ�ƹƬƻƼƬƮƷƱƹƴƱƸ�ƼƬƳƮƴ'

ƾƴǋ�ƽƺƮƼƱƸƱƹƹƺƵ�ƸƱưƴǂƴƹǇ�ǋƮƷǋƱƾƽǋ�ƻƼƴƸƱƹƱƹƴƱ�ƸƱ'
ƾƬƭƺƷƺƸƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ� Ʈ� ưƴƬƯƹƺƽƾƴǃƱƽƶƴǁ� ǂƱƷǋǁ(�
ƛƽƹƺƮƹƬǋ�ƴưƱǋ�ƸƱƾƬƭƺƷƺƸƴƶƴ�ƳƬƶƷǊǃƬƱƾƽǋ�Ʈ�ƺƭƹƬƼƿ'
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ƲƱƹƴƴ�ƽƻƱǂƴǀƴǃƱƽƶƴǁ�ƸƬƼƶƱƼƺƮ�Ʈ�ƭƴƺƷƺƯƴǃƱƽƶƺƸ�ƺƭ'
ƼƬƳǂƱ�ưƷǋ�ƼƬƹƹƱƵ�ưƴƬƯƹƺƽƾƴƶƴ�ƼǋưƬ�ƳƬƭƺƷƱƮƬƹƴƵ� U-W(�
ƖưƱƬƷǈƹǇƵ�ƭƴƺƸƬƼƶƱƼ�ưƺƷƲƱƹ�ƺƭƷƬưƬƾǈ�ƮǇƽƺƶƺƵ�ǃƿƮ'
ƽƾƮƴƾƱƷǈƹƺƽƾǈǊ&� ƽƻƱǂƴǀƴǃƹƺƽƾǈǊ� ƴ� ƻƼƺƯƹƺƽƾƴǃƱƽƶƺƵ�
ƳƹƬǃƴƸƺƽƾǈǊ&�ƹƬưƱƲƹƺ�ƮƺƽƻƼƺƴƳƮƺưƴƾƽǋ�ƿ�ƷǊưƱƵ�ƼƬƳ'
ƹƺƯƺ�ƻƺƷƬ�ƴ�ƼƬƳƹǇǁ�ǉƾƹƴǃƱƽƶƴǁ�ƯƼƿƻƻ&�Ƭ�ƻƼƺǂƱưƿƼƬ�ƱƯƺ�
ƺƻƼƱưƱƷƱƹƴǋ�ưƺƷƲƹƬ�ƭǇƾǈ�ƭƱƳƺƻƬƽƹƬ�ưƷǋ�ƳưƺƼƺƮǈǋ�ƻƬ'
ǂƴƱƹƾƺƮ�U.W(�ƚƬƴƭƺƷƱƱ�ǃƬƽƾƺ�ưƬƹƹǇƱ�ƸƱƾƺưǇ�ƴƽƽƷƱưƺ'
ƮƬƹƴǋ�Ʈ�ƶƬǃƱƽƾƮƱ�ưƴƬƯƹƺƽƾƴǃƱƽƶƺƯƺ�ƴƹƽƾƼƿƸƱƹƾƬ�ƻƼƴ'
ƸƱƹǋǊƾƽǋ� Ʈ� ƺƭǅƱƵ� ƸƱưƴǂƴƹƱ&� ƹƬƻƼƴƸƱƼ&� ưƷǋ� ƼƬƹƹƱƵ�
ưƴƬƯƹƺƽƾƴƶƴ�ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ�U/W(�ƛưƹƬƶƺ&�
ƸƱƾƬƭƺƷƺƸƹǇƵ�ƬƹƬƷƴƳ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƹƬǁƺưƴƾƽǋ�ƷƴǄǈ�
ƹƬ�ƹƬǃƬƷǈƹƺƸ�ǉƾƬƻƱ�ƽƮƺƱƯƺ�ƼƬƳƮƴƾƴǋ(
ƏƹƬƷƴƳ�ƷƴƾƱƼƬƾƿƼǇ�ưƱƸƺƹƽƾƼƴƼƿƱƾ&� ǃƾƺ�ƻƼƴ�ƮƺƽƻƬ'

ƷƱƹƴƴ�Ʈ�ƻƿƷǈƻƱ�ƳƿƭƬ�Ʈ�ƺƾƮƱƾ�ƹƬ�ƮƾƺƼƲƱƹƴƱ�ƸƴƶƼƺƭƹǇǁ�
ƬƹƾƴƯƱƹƺƮ� ƹƬƭƷǊưƬƱƾƽǋ� ƽƾƼƺƯƺ� ƼƱƯƿƷƴƼƿƱƸƬǋ� ƻƺƽƷƱ'
ưƺƮƬƾƱƷǈƹƺƽƾǈ� ƽƺƽƿưƴƽƾǇǁ� ƴ� ƶƷƱƾƺǃƹǇǁ� ƴƳƸƱƹƱƹƴƵ&�
ƺƻƺƽƼƱưƺƮƬƹƹǇǁ�ƽƷƺƲƹǇƸƴ�ƶƬƽƶƬưƬƸƴ�ƽƴƯƹƬƷǈƹǇǁ�ƻƿ'
ƾƱƵ�U0'1W(�ſƼƱǃƴƹƬ�Ɠ(ſ(�ƴ�žƬưƲƴƱƮ�Ə(ſ(�",*+2#�ƽƺƺƭǅƬǊƾ&�
ǃƾƺ�ƬƶƾƴƮƬǂƴǋ�ƽƴƯƹƬƷǈƹǇǁ�ƸƺƷƱƶƿƷ�ƻƼƴƮƺưƴƾ�ƶ�ƮǇƽƮƺ'
ƭƺƲưƱƹƴǊ�ƸƱưƴƬƾƺƼƺƮ�ƮƺƽƻƬƷƱƹƴǋ&�ƶƺƾƺƼǇƱ�ƳƬƻƿƽƶƬ'
Ǌƾ�ƶƬƽƶƬư�ƴƸƸƿƹƹǇǁ�ƼƱƬƶǂƴƵ�ƴ�ƴƹƴǂƴƴƼƿǊƾ�ƻƼƺǂƱƽƽǇ�
ưƱ'�ƴ�ƼƱƯƱƹƱƼƬǂƴƴ� ƾƶƬƹƱƵ� U2W(�ƜƺƽƷƱưƹƴƱ�ƴƽƽƷƱưƺƮƬ'
ƹƴǋ�ƽƮƴưƱƾƱƷǈƽƾƮƿǊƾ�ƺ�ƾƺƸ&�ǃƾƺ�ƸƺƷƱƶƿƷǇ&�ǉƶƽƻƼƱƽƽƴ'
ƼƿƱƸǇƱ�ƹƬ�ƼƬƳƹǇǁ�ƽƾƬưƴǋǁ�ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ�ƻƼƺǂƱƽƽƬ&�
ƸƺƯƿƾ� ƽƷƿƲƴƾǈ� ưƴƬƯƹƺƽƾƴǃƱƽƶƴƸƴ� ƭƴƺƸƬƼƶƱƼƬƸƴ� ƻƼƴ�
ƭƺƷƱƳƹǋǁ�ƻƿƷǈƻǇ�U3W(�Ƒ�ƴƽƽƷƱưƺƮƬƹƴǋǁ�M(B(�JZkd�^m(�Ze(�
",*+3#� ƭǇƷƺ� ưƺƶƬƳƬƹƺ&� ǃƾƺ� ƹƱƽƸƺƾƼǋ� ƹƬ� ƷƺƶƬƷƴƳƬǂƴǊ�
Ʈ� ƺƯƼƬƹƴǃƱƹƹƺƸ� ƳƬƸƶƹƿƾƺƸ� ƻƼƺƽƾƼƬƹƽƾƮƱ� ƽ� ƹƱƻƺưƬƾ'
ƷƴƮǇƸƴ&� ƼƴƯƴưƹǇƸƴ� ƽƾƱƹƶƬƸƴ&� ƻƿƷǈƻƬ� ƳƿƭƬ� ƽƻƺƽƺƭ'
ƹƬ� ƼƬƽƻƼƺƽƾƼƬƹǋƾǈ� ƭƴƺƷƺƯƴǃƱƽƶƴ� ƬƶƾƴƮƹǇƱ� ƻƼƺưƿƶƾǇ�
ƲƴƳƹƱưƱǋƾƱƷǈƹƺƽƾƴ�Ʈƺ�ƮƹƱǄƹǊǊ�ƽƼƱưƿ�U+*W(
ƙƹƺƯƴƸƴ� ƬƮƾƺƼƬƸƴ� ƭǇƷƴ� ƻƼƱưƻƼƴƹǋƾǇ� ƻƺƻǇƾƶƴ�

ƺƻƼƱưƱƷƴƾǈ�ƶƺƼƼƱƷǋǂƴƺƹƹƿǊ�ƳƬƮƴƽƴƸƺƽƾǈ�ƸƱƲưƿ�ƶƷƴ'
ƹƴǃƱƽƶƴƸƴ�ƽƴƸƻƾƺƸƬƸƴ�ƭƺƷƱƳƹƱƵ�ƻƿƷǈƻǇ�ƴ�ƺƻƼƱưƱƷƱƹ'
ƹǇƸ�ƿƼƺƮƹƱƸ�ƭƱƷƶƺƮǇǁ�ƸƬƼƶƱƼƺƮ�Ʈ�ƼƬƳƷƴǃƹǇǁ�ƭƴƺƷƺ'
ƯƴǃƱƽƶƴǁ�Ʋƴưƶƺƽƾǋǁ�ƳƿƭƬ&�ƶƺƾƺƼǇƱ�ǋƮƷǋǊƾƽǋ�ƻƺƾƱƹǂƴ'
ƬƷǈƹǇƸƴ�ƽƿƭƽƾƼƬƾƬƸƴ�ưƷǋ�ƸƺƷƱƶƿƷǋƼƹƺƵ�ưƴƬƯƹƺƽƾƴƶƴ�
U++&+,W(�ƀǃƱƹǇƱ�ƽƺƺƭǅƬǊƾ&�ǃƾƺ�ƺƭƼƬƳǂǇ�ưƷǋ�ƴƽƽƷƱưƺƮƬ'
ƹƴǋ�ƸƺƯƿƾ�ƭǇƾǈ�ƻƺƷƿǃƱƹǇ�ƴƹƮƬƳƴƮƹǇƸ�ƴ�ƸƬƷƺƴƹƮƬƳƴƮ'
ƹǇƸ�ƻƿƾƱƸ�ƶƬƶ�ƴƳ�ƽƺƭƽƾƮƱƹƹƺ�ƾƶƬƹƱƵ�ƻƿƷǈƻǇ�U+-'+/W&�ƾƬƶ�
ƴƳ�ƶƼƺƮƴ�ƻƿƷǈƻǇ�U+0'-,W&�ưƱƽƹƱƮƺƵ�Ʋƴưƶƺƽƾƴ�U--&-.&-/W&�
ưƱƹƾƴƹƹƺƵ�Ʋƴưƶƺƽƾƴ�U-0W�ƴ�ƻƱƼƴƬƻƴƶƬƷǈƹƺƵ�Ʋƴưƶƺƽƾƴ�
ƳƿƭƺƮ� U+,&-1W(� ƚƬ� ƼƴƽƿƹƶƱ� +� ƻƺƶƬƳƬƹǇ� ƻƺƾƱƹǂƴƬƷǈƹǇƱ�
ƺƭƷƬƽƾƴ� ƳƬƭƺƼƬ� ƻƼƺƭ� ưƷǋ�ƸƺƷƱƶƿƷǋƼƹƺƵ� ưƴƬƯƹƺƽƾƴƶƴ�
ƹƬǃƬƷǈƹƺƯƺ�ƻƿƷǈƻƴƾƬ(
Ƒ� ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴǋǁ� ưƷǋ� ƮǇǋƮ'

ƷƱƹƴǋ�ƭƴƺƸƬƼƶƱƼƺƮ�ƮƺƽƻƬƷƱƹƴǋ�Ʈ� ƾƶƬƹǋǁ�ƻƿƷǈƻǇ�ƳƿƭƬ�
ƻƼƴƸƱƹǋƷƴ� ƸƿƷǈƾƴƻƷƱƶƽƹǇƵ� ƬƹƬƷƴƳ� U-2W&� ƻƺƷƴƸƱƼƬƳ'
ƹƿǊ�ǂƱƻƹƿǊ�ƼƱƬƶǂƴǊ�ƽ�ƺƭƼƬƾƹƺƵ�ƾƼƬƹƽƶƼƴƻǂƴƱƵ� U-3W&�
ƸƴƶƼƺƸƬƾƼƴǃƹǇƵ� ƬƹƬƷƴƳ� U.*W&� ƮƱƽƾƱƼƹ'ƭƷƺƾƾƴƹƯ� U.+W&�

ƼƬưƴƺƴƸƸƿƹƺƷƺƯƴǃƱƽƶƴƵ� ƬƹƬƷƴƳ� "ƝƖƏ#� U.,W&� ƴƸƸƿƹƺ'
ƯƴƽƾƺǁƴƸƴǃƱƽƶƴƵ� ƬƹƬƷƴƳ� U.-W&� ƾƮƱƼưƺǀƬƳƹǇƵ� ƴƸƸƿ'
ƹƺǀƱƼƸƱƹƾƹǇƵ�ƬƹƬƷƴƳ�"ƾƮƱƼưƺǀƬƳƹǇƵ�ƖƠƏ#�U..W&�ƻƼƺ'
ƾƺǃƹƿǊ� ǂƴƾƺƸƱƾƼƴǊ� U,1W� ƴ� ǀƱƼƸƱƹƾƬƾƴƮƹǇƵ� ƬƹƬƷƴƳ�
U,+',,W(�ƒƼƿƯƴƱ�ƽƿƭƽƾƼƬƾǇ�ưƱƹƾƴƹƹƺ'ƻƿƷǈƻƬƼƹƺƯƺ�ƶƺƸ'
ƻƷƱƶƽƬ�ƬƹƬƷƴƳƴƼƺƮƬƷƴ�ƽ�ƻƺƸƺǅǈǊ�ƼƬưƴƺƴƸƸƿƹƺƷƺƯƴ'
ǃƱƽƶƺƯƺ�ƬƹƬƷƴƳƬ�U+.W&�ƾƮƱƼưƺǀƬƳƹƺƯƺ�ƴƸƸƿƹƺǀƱƼƸƱƹƾ'
ƹƺƯƺ�ƬƹƬƷƴƳƬ�U+0&+1W&�ǀƱƼƸƱƹƾƬƾƴƮƹƺƯƺ�ƬƹƬƷƴƳƬ�U-0W�ƴ�
ƬƹƬƷƴƳƬ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƽƻƱǂƴǀƴǃƱƽƶƴǁ�ƽǇƮƺƼƺƾƺƶ�
U..W(
Ɯƺ� ưƬƹƹǇƸ� ƸƴƼƺƮƺƵ� ƴ� ƺƾƱǃƱƽƾƮƱƹƹƺƵ� ƷƴƾƱƼƬƾƿƼǇ&�

ƳƬ�ƮƱƽǈ�ƻƱƼƴƺư�ƼƬƳƮƴƾƴǋ�ƽƾƺƸƬƾƺƷƺƯƴƴ�Ʈ�ƾƶƬƹǋǁ�ƻƿƷǈ'
ƻǇ� ƭǇƷƴ� ƴƽƽƷƱưƺƮƬƹǇ� ƭƺƷƱƱ� 3*� ƭƱƷƶƺƮǇǁ� ƸƺƷƱƶƿƷ&�
ƶƺƾƺƼǇƱ� ǉƶƽƻƼƱƽƽƴƼƿǊƾƽǋ� ƻƼƴ� ƼƬƳƮƴƾƴƴ� ƮƺƽƻƬƷƱƹƴǋ�
U./W(�Ƒ�,*+0� Ưƺưƿ�L^\a^g[^k`�>(E(�ƴ�ƽƺƬƮƾ(� ƽƺƺƭǅƴƷƴ&�
ǃƾƺ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸǇƱ�ƼƬƳƷƴǃƴǋ�ƸƱƲưƿ�ƹƱƺƭƼƬ'
ƾƴƸƺ�ƮƺƽƻƬƷƱƹƹƺƵ�ƴ�ƳưƺƼƺƮƺƵ�ƻƿƷǈƻƺƵ�ƸƺƯƿƾ�ƭǇƾǈ�ƺƭ'
ƹƬƼƿƲƱƹǇ�ƻƺ�0.�ƭƴƺƷƺƯƴǃƱƽƶƴƸ�ƸƬƼƶƱƼƬƸ(�ƑƽƱ�ƴưƱƹ'
ƾƴǀƴǂƴƼƺƮƬƹƹǇƱ�ƸƬƼƶƱƼǇ�Ʈ�ƳưƺƼƺƮƺƵ�ƴ�ƮƺƽƻƬƷƱƹƹƺƵ�
ƻƿƷǈƻƱ�ƸƺƯƿƾ� ƭǇƾǈ� ƼƬƳưƱƷƱƹǇ� ƹƬ� ƯƼƿƻƻǇ� ƽƺƯƷƬƽƹƺ� ƴǁ�
ƮƴưƺƮƺƵ�ƴ�ǀƿƹƶǂƴƺƹƬƷǈƹƺƵ�ƻƼƴƹƬưƷƱƲƹƺƽƾƴ4
ǥ� ǃƶƿƼƸƶƻǈ� ǜ� ƖƘ'+Ƭ&� '+[&� ',&� '.&� '0&� '2&� '+,i.*&� '+-&�
'+/&� '+2&� Ơƚƛ'Ƭ&� GCJ'+Ƭ&� GCJ'+ť&� GCJ'-ĵ&� ==L0&�
NH@'�ĵ&�NA@'ĵ&�NA@'ť+&�=R=F+*&�M>@'+&�Ig\hlmZmbg�G&�
AG'=M@&�ALI&� ?hmZqbg'+&� @kZ\mZedbg^&� lCF',kĵ&� CJ'+*&�
L;HN?M&�ƺƽƾƱƺƶƬƷǈǂƴƹ5

ǥ� ƽƾƼƿåƯƵǈ� ƶ� ƳƾǀƲƶå�ǁåƾƺåƻƿǈ� ǜ�ƙƙƜ'+&� ',&� '-&� '3&�
m'J;&�ƞƛƒ&�=n&�Tg'ƞƛƒ&�G>;&�ǉƷƬƽƾƬƳƬ&�ƶƬƾƱƻƽƴƹ'A&�
ƥƠ&� ƏƞƟ&� ƶƬƾƬƷƬƳƬ&� H;>JB'� ]bZiahkZl^&� ^HIM&�
\AGJ&�J>?&�NCGJ',&�GJI5

ǥ� ƺåƳƶƯƿƼƾǈ�ƱƼÚƽƯƹåƻƶǌ�ǜ�\;GJ&�JA?,&�ĵ',G&�NR<,&�
?g]hmhqbgl&�=IR',&�Mn[lmZg\^�J&�H^nkhdbgbg�;&�=ALJ&�
H^nkhi^imb]^�S&�HI>,5

ǥ� ǁƯƸƿƼƾǈ�ƾƼÚƿƯ�ǜ�P?A@&�@A@5
ǥ� ƯƻƿƶƺƶƸƾƼưƻǈå�ƽåƽƿƶƳǈ�ǜ�a<>'+&�',&�'-&�'.5
ǥ� ƳƾǀƲƶå�ƺƼƹåƸǀƹǈ�ǜ�Mn[lmZg\^�J�k^\^imhk&�HZP�+(2�ǜ�
+(3&�fbLH;l&�?ia;1(
ƓǅƱ�Ʈ�,*++� Ưƺưƿ�Ʈ�ƽƮƺƱƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�T^ag]^k�G(�

ƺƾƸƱƾƴƷ&� ǃƾƺ� ƾƶƬƹǈ� ƻƿƷǈƻǇ� ǋƮƷǋƱƾƽǋ� ƹƱƺƻƼƬƮưƬƹƹǇƸ�
ƽƿƭƽƾƼƬƾƺƸ�ưƷǋ�ưƴƬƯƹƺƽƾƴƶƴ�ƹƬǃƬƷǈƹƺƯƺ�ƻƿƷǈƻƴƾƬ&�ƻƺ'
ƽƶƺƷǈƶƿ�ƻƼƱưƻƺƷƬƯƬƱƾ�ƻƼƱưƮƬƼƴƾƱƷǈƹƿǊ�ǉƶƽƾƴƼƻƬǂƴǊ�
ƻƿƷǈƻǇ�ƴ�ưƱƮƴƾƬƷƴƳƬǂƴǊ�ƳƿƭƬ�U-0W(�ƜƺƽƷƱưƹƴƱ�ƴƽƽƷƱ'
ưƺƮƬƹƴǋ� ƛƽƾƼƺƮƽƶƺƵ� Ɩ(ž(� ",*+2#� ƻƺƶƬƳƬƷƴ&� ǃƾƺ� ƳƬƭƺƼ�
ƻƼƺƴƳƮƺưƹǇǁ� ƽƿƭƽƾƼƬƾƺƮ� ƻƿƷǈƻǇ� ưƷǋ� ƺǂƱƹƶƴ� ƸƱưƴ'
ƬƾƺƼƺƮ� ƮƺƽƻƬƷƱƹƴǋ&� ƾƬƶƴǁ� ƶƬƶ� ưƱƽƹƱƮƬǋ� ƴ� ưƱƹƾƴƹƹƬǋ�
Ʋƴưƶƺƽƾǈ&� ƮǇƻƺƷƹǋƱƾƽǋ� ƸƱƹƱƱ� ƴƹƮƬƳƴƮƹǇƸ� ƽƻƺƽƺƭƺƸ�
ƴ� ƻƺƳƮƺƷǋƱƾ� ƺƽƿǅƱƽƾƮƷǋƾǈ� ƶƺƹƾƼƺƷǈ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ�
ƷƱǃƱƹƴǋ�ƴ�ƸƺƹƴƾƺƼƴƹƯ�ƽƾƬƾƿƽƬ�ƮƴƾƬƷǈƹƺƽƾƴ�ƻƿƷǈƻǇ�ƭƱƳ�
ưƺƻƺƷƹƴƾƱƷǈƹƺƯƺ�ǋƾƼƺƯƱƹƹƺƯƺ�ƮƸƱǄƬƾƱƷǈƽƾƮƬ�U.0W(
Ƒ�ƻƼƺƴƳƮƺưƹǇǁ�ƽƿƭƽƾƼƬƾƬǁ�ƻƿƷǈƻǇ�ƭǇƷƴ�ƴƳƿǃƱƹǇ�+2�

ƭƴƺƸƬƼƶƱƼƺƮ� ƮƺƽƻƬƷƱƹƴǋ&� ƴƳ� ƶƺƾƺƼǇǁ� ƾƺƷǈƶƺ� -� ƸƺƯƿƾ�
ƽǃƴƾƬƾǈƽǋ�ưƺƽƾƺƮƱƼƹƺ� ƳƹƬǃƴƸǇƸƴ�Ʈ� ưƴƬƯƹƺƽƾƴƶƱ� ƽƾƬ'
ưƴƵ� ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ� ƻƼƺǂƱƽƽƬ� ƻƼƴ� ƭƺƷƱƳƹǋǁ� ƻƿƷǈƻǇ�
U+.&+0&+1&-0&.1W(�Ƒ� ƾƬƭƷƴǂƱ�+� ƻƼƱưƽƾƬƮƷƱƹǇ�ƺƭƺƭǅƬǊ'
ǅƴƱ�ưƬƹƹǇƱ�ƺ�ƸƬƼƶƱƼƬǁ� ƮƺƽƻƬƷƱƹƴǋ�ƻƿƷǈƻǇ&� ƶƺƾƺƼǇƱ�
ƭǇƷƴ�ƮǇǋƮƷƱƹǇ�Ʈ�ƬƷǈƾƱƼƹƬƾƴƮƹǇǁ�ƽƿƭƽƾƼƬƾƬǁ�ƻƿƷǈƻǇ�ƴ�
ƸƺƯƿƾ�ƭǇƾǈ�ƻƺƷƿǃƱƹǇ�ƸƱƹƱƱ�ƴƹƮƬƳƴƮƹǇƸ�ƻƿƾƱƸ(
ƞƺƯƷƬƽƹƺ� ǀƿƹưƬƸƱƹƾƬƷǈƹǇƸ� ƴƸƸƿƹƺ'ƭƴƺǁƴƸƴǃƱ'

ƽƶƴƸ�ƴƽƽƷƱưƺƮƬƹƴǋƸ&�ƼƱƬƶǂƴǋ�ƻƿƷǈƻǇ�ƹƬ�ǃƿƲƱƼƺưƹǇƵ�
ƬƯƱƹƾ� ƴƸƱƱƾ� ƮƼƺƲưƱƹƹǇƵ� ƴƷƴ� ƹƱƽƻƱǂƴǀƴǃƱƽƶƴƵ� ƴƸ'
ƸƿƹƹǇƵ� ƺƾƮƱƾ� U0&1&.0W(� ƒƬƹƹǇƱ� ƯƴƽƾƺƷƺƯƴǃƱƽƶƴǁ� ƴƽ'
ƽƷƱưƺƮƬƹƴƵ� ƽƮƴưƱƾƱƷǈƽƾƮƿǊƾ� ƺ� ƾƺƸ&� ǃƾƺ� ƻƿƷǈƻƴƾ� ǁƬ'
ƼƬƶƾƱƼƴƳƿƱƾƽǋ� ƮƺƽƻƬƷƱƹƴƱƸ� ƾƶƬƹƱƵ� ƻƿƷǈƻǇ&� ƶƺƾƺƼƺƱ�
ƬƽƽƺǂƴƴƼƺƮƬƹƺ� ƽ� ƬƶƾƴƮƹƺƽƾǈǊ� ƻƺƷƴƸƺƼǀƹƺǋưƱƼƹǇǁ�
ƷƱƵƶƺǂƴƾƺƮ� U,-&.2W(� ƜƼƴ� ƴƳƿǃƱƹƴƴ� ƾƶƬƹƱƮǇǁ� ƺƭƼƬƳ'
ǂƺƮ� ƻƿƷǈƻǇ� ƭǇƷƺ� ƮǇǋƮƷƱƹƺ&� ǃƾƺ� ƬƶƾƴƮƹƺƽƾǈ� ƽƮǋƳƬƹ'
ƹǇǁ� ƽ� ƹƱƵƾƼƺǀƴƷƬƸƴ�ǀƱƼƸƱƹƾƺƮ&� ƾƬƶƴǁ� ƶƬƶ� ǉƷƬƽƾƬƳƬ&�

Рис. 1. Потенциальные области забора проб для 
молекулярной диагностики начального пульпита

Fig. 1. Potential sampling areas for 
molecular diagnosis of initial pulpitis
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ƶƬƾƱƻƽƴƹ'A&�GGJ'3&� ƴ� ưƼƿƯƴǁ� ƽƺƱưƴƹƱƹƴƵ� ƻƺƮǇǄƬƱƾ'
ƽǋ� Ʈ� ƶƷƴƹƴǃƱƽƶƴ� ƮƺƽƻƬƷƱƹƹƺƵ� ƻƿƷǈƻƱ� Ʈ� ƽƼƬƮƹƱƹƴƴ� ƽƺ�
ƳưƺƼƺƮƺƵ� ƻƿƷǈƻƺƵ(� ſƼƺƸƱ� ƾƺƯƺ&� ƺƾƸƱǃƬƱƾƽǋ� ƽƾƼƺƯƬǋ�
ƶƺƼƼƱƷǋǂƴǋ�ƸƱƲưƿ� ƬƶƾƴƮƹƺƽƾǈǊ�ưƬƹƹǇǁ�ǀƱƼƸƱƹƾƺƮ�ƴ�
ƽƺƺƾƮƱƾƽƾƮƿǊǅƴǁ�ƴƸ�ƸƝƚſ�ƽ�ƮƺƽƻƬƷƴƾƱƷǈƹǇƸƴ�ƴƳƸƱ'
ƹƱƹƴǋƸƴ�ƻƿƷǈƻǇ�ƹƬ�ƯƴƽƾƺƷƺƯƴǃƱƽƶƺƸ�ƿƼƺƮƹƱ(�ƑƸƱƽƾƱ�ƽ�
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Таблица 1. Маркеры воспаления, используемые в молекулярной диагностике пульпы зуба

Table 1. Inflammatory mediators that are used in molecular diagnostics of the dental pulp
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ma^kZi^nmb\�Zg]�ik^o^gmbo^�f^Zlnk^l�pbma�ma^�fZg]Zmhkr�iZkmb\biZmbhg�h_�ma^�iZmb^gm(�Bhp^o^k&�ehp�iZmb^gm�\hfiebZg\^�
fZd^l�bm� bfihllb[e^�mh�Ziier�ma^�dghpe^]`^�ZoZbeZ[e^�bg�f^]b\bg^�mh�k^]n\^�ma^�ik^oZe^g\^�Zg]�bgm^glbmr�h_�]bl^Zl^l�
Zg]�k^]n\^�ma^�kbld�h_�\hfieb\Zmbhgl(

E^rphk]l4�\hfiebZg\^&�]^gmZe�\Zkb^l&�\Zkb^l�k^lblmZg\^&�]^gmZe�\Zkb^l(

L^\^bo^]4�+-(*/(,*,*5�k^obl^]4�+.(*0(,*,*5�Z\\^im^]4�+/(*0(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�C(G(�PhehlabgZ&�?(P(�<^ebdhoZ(�Bb`a�kbld�]^gmZe�\Zkb^l�Zg]�iZmb^gm�\hfiebZg\^(�?g]h]hgmb\l�mh]Zr(�,*,*5�
+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

ƛưƹƺƵ� ƴƳ� ƺ\ƹƺƮƹǇǁ� ƻiƺƭƷ^Ƹ� \ƺƮi^Ƹ^ƹƹƺƵ� ƽƾƺƸƬ'
ƾƺƷƺƯƴƴ�ǋƮƷǋ^ƾ\ǋ�ƹƱƿƶƷƺƹƹƺƱ�ƿƮƱƷƴǃƱƹƴƱ�ǃƴ\ƷZ�ƻƬǂƴ'
ƱƹƾƺƮ�\�ZƶƾƴƮƹǇƸ�ƾ^ǃ^ƹƴ^Ƹ�ƶZiƴ^\Z�ƳƿƭƺƮ�ƴ�\ƹƴƲ^ƹƴ^�
ƶZiƴ^\i^Ƴƴ\ƾ^ƹƾƹǇǁ�Ʒƴǂ�ƽƼƱưƴ�ƮƽƱǁ�ƯƼƿƻƻ�ƹƬƽƱƷƱƹƴǋ(�
ƜƼƴ� ǉƾƺƸ� ƹƬƿƶƺƵ� ƹƬƶƺƻƷƱƹǇ� ƶƺƷƺƽƽƬƷǈƹǇƱ� ƳƹƬƹƴǋ� ƺ�
ƼƺƷƴ�ƺƭƼƬƳƬ�ƲƴƳƹƴ�ƴ�ƻƼƴƮǇǃƱƶ�ƷǊưƱƵ�Ʈ�ƮƺƳƹƴƶƹƺƮƱƹƴƴ�
ƴ�ƼƬƳƮƴƾƴƴ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ&�Ƭ�ƳƹƬǃƴƾ�ƽƷƱưƺƮƬƹƴƱ�ƻƬǂƴ'
ƱƹƾƬ� ƼƱƶƺƸƱƹưƬǂƴǋƸ� ƮƼƬǃƬ'ƽƾƺƸƬƾƺƷƺƯƬ� ƴƯƼƬƱƾ� ƮƬƲ'
ƹƿǊ� ƼƺƷǈ� Ʈ� ƽƹƴƲƱƹƴƴ� ƽƶƺƼƺƽƾƴ� ƻƼƴƼƺƽƾƬ� ǃƴƽƷƬ� ƻƺƼƬ'
ƲƱƹƹǇǁ� ƳƿƭƺƮ(�ƚƱƮƺƳƸƺƲƹƺ�ưƺƽƾƴǃǈ� ƿƸƱƹǈǄƱƹƴǋ� ƼƬƽ'
ƻƼƺƽƾƼƬƹƱƹƹƺƽƾƴ�ƴ�ƴƹƾƱƹƽƴƮƹƺƽƾƴ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƷƴǄǈ�

ƸƱưƴǂƴƹƽƶƴƸƴ�ƸƱƼƺƻƼƴǋƾƴǋƸƴ(�ƞƺƯƷƬƽƹƺ�Ƽǋưƿ�ƴƽƽƷƱ'
ưƺƮƬƹƴƵ&� Ƽƺƽƾ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾƴ� ƴ� ƴƹƾƱƹƽƴƮƹƺƽƾƴ�
ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�Ʈƺ�ƸƹƺƯƺƸ�ƽƮǋƳƬƹ�ƴƸƱƹƹƺ�ƽ�ƹƴƳƶƴƸ�ƿƼƺƮ'
ƹƱƸ�ƶƺƸƻƷƬƱƹƾƹƺƽƾƴ�ƻƬǂƴƱƹƾƺƮ(�Ɯƺư�ƶƺƸƻƷƬƱƹƾƹƺƽƾǈǊ�
ƸǇ�ƻƺƹƴƸƬƱƸ�ƽƷƱưƺƮƬƹƴƱ�ƻƬǂƴƱƹƾƬƸƴ�ƼƱƶƺƸƱƹưƬǂƴǋƸ�
ƮƼƬǃƬ&�ƹƺ�ƹƱ�ƾƺƷǈƶƺ�ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺ�ƷƱǃƱƭƹƺ'ƻƼƺǀƴ'
ƷƬƶƾƴǃƱƽƶƴǁ�ƸƱƼƺƻƼƴǋƾƴƵ&�Ƭ�ƶƬƽƬǊǅƴǁƽǋ�ƺƭƼƬƳƬ�ƲƴƳƹƴ�
ƴ�ƻƼƴƮǇǃƱƶ(�ƚƬƴƭƺƷƱƱ�ǃƬƽƾƺ�ƻƺư�ƾƱƼƸƴƹƺƸ��ƶƺƸƻƷƬƱƹƾ'
ƹƺƽƾǈ��ƻƺƹƴƸƬƱƾƽǋ�ƴƸƱƹƹƺ�ƺƽƺƳƹƬƹƹƺƱ�ƽƺƾƼƿưƹƴǃƱƽƾƮƺ�
ƸƱƲưƿ�ƻƬǂƴƱƹƾƺƸ�ƴ�ƮƼƬǃƺƸ�ƶƬƶ�ƺƭǋƳƬƾƱƷǈƹƺƱ�ƿƽƷƺƮƴƱ�
ƷǊƭƺƯƺ�ƷƱǃƱƹƴǋ(��ƚƺƹ'ƶƺƸƻƷƬƱƹƽ�&�ƶƬƶ�ƻƼƺƭƷƱƸƬ�ƹƬƼƿ'
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ǄƱƹƴǋ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƯƺ�ƼƱƲƴƸƬ�ƽƿǅƱƽƾƮƱƹƹƺ�ƺƽƷƺƲ'
ƹǋƱƾ�ƻƼƺǂƱƽƽ�ƮǇƳưƺƼƺƮƷƱƹƴǋ�U.&�3&�+*W(
ƒƬƹƹƬǋ�ƽƾƬƾǈǋ�ǋƮƷǋƱƾƽǋ�ƼƱƳƿƷǈƾƬƾƺƸ�ƬƹƬƷƴƳƬ�ƷƴƾƱ'

ƼƬƾƿƼƹǇǁ�ưƬƹƹǇǁ&�Ƭ�ƾƬƶƲƱ�ƼǋưƬ�ƹƬǄƴǁ�ƴƽƽƷƱưƺƮƬƹƴƵ&�
ƻƼƺƮƱưƱƹƹǇǁ� Ʈ� ƼƬƳƹƺƱ� ƮƼƱƸǋ� Ʈ� ƾƱǃƱƹƴƱ� +1� ƷƱƾ� ƽƼƱưƴ�
ƹƬƽƱƷƱƹƴǋ�Ư(ƛƸƽƶƬ�ƴ�ƛƸƽƶƺƵ�ƺƭƷƬƽƾƴ&�ƮƽƱƯƺ�ƺƻƼƺƽƺƸ�ƴ�
ƺƭƽƷƱưƺƮƬƹƴƱƸ�ƺǁƮƬǃƱƹƺ�ƭƺƷƱƱ�.***�ǃƱƷƺƮƱƶ(
ƜƼƴ�ƴƳƿǃƱƹƴƴ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƮǇƽƺƶƺƵ�ƽƾƱƻƱƹƴ�ƼƴƽƶƬ�

ƮǇǋƮƷƱƹ�Ƽǋư�ǁƬƼƬƶƾƱƼƹǇǁ�ƺƽƺƭƱƹƹƺƽƾƱƵ�ǃƱƷǊƽƾƹƺ'Ʒƴ'
ǂƱƮƺƵ�ƺƭƷƬƽƾƴ4�ƽƾƼƺƱƹƴƱ�ǉƸƬƷƴ&�ƴƳƸƱƹƱƹƴƱ�ƺƽƹƺƮƹǇǁ�
Ʊǌ�ƽƮƺƵƽƾƮ�"ƶƴƽƷƺƾƺƿƽƾƺƵǃƴƮƺƽƾǈ&�ƻƼƺƹƴǂƬƱƸƺƽƾǈ&�Ƹƴ'
ƶƼƺƾƮǌƼưƺƽƾǈ#&�ǀƺƼƸƬ�ƴ�ƼƬƳƸƱƼ�ƳƿƭƺƮ&�ƴǁ�ƼƱƷǈƱǀ&�ƮƱ'
ƷƴǃƴƹƬ�ƸƱƲƳƿƭƹǇǁ�ƻƼƺƸƱƲƿƾƶƺƮ�U+&�/&�0&�1&�3W(�ſƬƲưƬǋ�
ƴƳ� ƻƼƴƮƱưƱƹƹǇǁ� ǁƬƼƬƶƾƱƼƴƽƾƴƶ� Ʈ� ƾƺƵ� ƴƷƴ� ƴƹƺƵ� ƸƱƼƱ�
ƽƻƺƽƺƭƽƾƮƿƱƾ� ƬƶƾƴƮƹƺƸƿ� ƾƱǃƱƹƴǊ� ƻƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�
ƻƼƺǂƱƽƽƬ&� ƺưƹƬƶƺ� ƴƳƸƱƹƴƾǈ� ǉƾƴ� ƺƽƺƭƱƹƹƺƽƾƴ� ƹƱƮƺƳ'
ƸƺƲƹƺ(
ƑƸƱƽƾƱ� ƽ� ƾƱƸ&� ƮƺƳưƱƵƽƾƮƺƮƬƾǈ� ƹƬ� ƺƭƼƬƳ� ƲƴƳƹƴ� ƴ�

ƻƼƴƮǇǃƶƴ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƶƬƼƴƱƽƺƸ� ƳƿƭƺƮ� ƮǇƽƺƶƺƵ� ƽƾƱ'
ƻƱƹƴ�ƼƴƽƶƬ�ƮƺƳƸƺƲƹƺ�ƴ&� ƭƺƷƱƱ� ƾƺƯƺ&� ǉƾƺ� ƮƺƳưƱƵƽƾƮƴƱ�
ǉǀǀƱƶƾƴƮƹƺ(� ƩǀǀƱƶƾƴƮƹƺƽƾǈ� ƮƺƳưƱƵƽƾƮƴǋ� ưƺƶƬƳƬƹƬ�
ƼǋưƺƸ�ƴƽƽƷƱưƺƮƬƹƴƵ� U,&�-&�2&�+/W(�ƟƬƶ�ƻƼƴ�ƺƭƽƷƱưƺƮƬ'
ƹƴƴ� .� ƾǇƽǋǃƴ� ưƱƾƱƵ� ƴ� ƺƻƼƺƽƱ� ƴǁ� ƼƺưƴƾƱƷƱƵ� ƿǃƱƹǇƸƴ�
ƴƳ�ƢƱƹƾƼƬ�ƻƺ� ƶƺƹƾƼƺƷǊ�ƴ� ƻƼƺǀƴƷƬƶƾƴƶƱ� ƳƬƭƺƷƱƮƬƹƴƵ�
ǄƾƬƾƬ� ƙǉƼƴƷǉƹư� "ƼƿƶƺƮƺưƴƾƱƷǈ� ǜ� ƞ(ƛƯưƱƹ#� ƭǇƷƬ� ƮǇ'
ǋƮƷƱƹƬ� ƽƷƱưƿǊǅƬǋ� ƳƬƶƺƹƺƸƱƼƹƺƽƾǈ4� ƱƽƷƴ� ƼƺưƴƾƱƷƴ�
ƹƱ�ƽƷƱưǋƾ�ƳƬ�ƼƬǂƴƺƹƺƸ�ƻƴƾƬƹƴǋ�ƴǁ�ƼƱƭǌƹƶƬ&�ƾƺ�ƮƱƼƺǋƾ'
ƹƺƽƾǈ� ƼƬƳƮƴƾƴǋ� ƿ� ƾƬƶƴǁ� ưƱƾƱƵ� ƶƬƼƴƱƽƬ� ƿƮƱƷƴǃƴƮƬƱƾƽǋ�
ƹƬ�-.'-0�(�Ʃƾƺ�ƽƺƯƷƬƽƿƱƾƽǋ�ƽ�ƹƬǄƴƸƴ�ƴƽƽƷƱưƺƮƬƹƴǋ'
Ƹƴ4�ƷƴǄǈ�,2&-��ƺƻƼƺǄƱƹƹǇǁ�ƼƺưƴƾƱƷƱƵ�ƺƯƼƬƹƴǃƴƮƬǊƾ�
ƻƺƾƼƱƭƷƱƹƴƱ�ƷƱƯƶƺ�ƿƽƮƺǋƱƸǇǁ�ƿƯƷƱƮƺưƺƮ�ưƱƾǈƸƴ&�ƻƼƴ�
ǉƾƺƸ� ƽƼƱưƴ� ƹƴǁ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ� ƶƬƼƴƱƽƬ� ƳƿƭƺƮ�
ƮǇƽƺƶƺƵ�ƽƾƱƻƱƹƴ�ƼƴƽƶƬ�Ʈ�,&.�ƼƬƳƬ�ƹƴƲƱ&�ǃƱƸ�Ʈ�ƽƱƸǈǋǁ&�
ƯưƱ�ƼƬǂƴƺƹ�ƻƴƾƬƹƴǋ�ưƱƾƱƵ�ƹƱ�ƶƺƹƾƼƺƷƴƼƿƱƾƽǋ(�Ʃƾƴ�ưƬƹ'
ƹǇƱ� ƽƺƯƷƬƽƿǊƾƽǋ� ƽ� ƼƬƭƺƾƺƵ� ƑƺƷǈƽƶƺƵ� Ɠ(Ə(&� Ʈ� ƶƺƾƺƼƺƵ�
ƯƺƮƺƼƴƾƽǋ&� ǃƾƺ� Ʈ� ƴƽƽƷƱưƺƮƬƹƴǋǁ� ƶƺƸƻƷƬƱƹƽƬ� ƴ� ƺƾƹƺ'
ǄƱƹƴƵ� ƶ� ƺƭǋƳƬƹƹƺƽƾǋƸ� ƻƬǂƴƱƹƾƬ� ƹƱƷǈƳǋ� ƹƱưƺƺǂƱƹƴ'
ƮƬƾǈ� ǁƬƼƬƶƾƱƼƹǇƱ� ƸƱƹƾƬƷǈƹǇƱ� ƺƽƺƭƱƹƹƺƽƾƴ&� ƳƹƬǃƴƾ&�
ƼƬƽƽƸƬƾƼƴƮƬǋ�ƽƱƸǈǊ�ƶƬƶ�ƸƬƷƿǊ�ƯƼƿƻƻƿ�ƽ�ƿƽƾƺǋƮǄƱƵƽǋ�
ƽƴƽƾƱƸƺƵ�ƮƳƯƷǋưƺƮ�ƴ�ƻƼƱưƽƾƬƮƷƱƹƴƵ�ƷǊưƱƵ&�ƸǇ�ƸƺƲƱƸ�
ƯƺƮƺƼƴƾǈ�ƺ�ƹƬƷƴǃƴƴ�ƻƼǋƸƺƵ�ƶƺƼƼƱƷǋǂƴƴ�ƼƱƳƴƽƾƱƹƾƹƺ'
ƽƾƴ� ƶ� ƷƱǃƱƭƹƺƸƿ� ƻƼƺǂƱƽƽƿ� ƴ� ƺƽƺƭƱƹƹƺƽƾƱƵ� ƻƬǂƴƱƹƾƬ&�
ƽƮǋƳƬƹƹƺƯƺ�ƽ�ƺƽƺƭƱƹƹƺƽƾǋƸƴ�ƼƺưƴƾƱƷǈƽƶƴǁ�ƻƬƾƾƱƼƹƺƮ�
ƳưƺƼƺƮƺƯƺ�ƺƭƼƬƳƬ�ƲƴƳƹƴ�U,&�.&�/&�0&�1&�++&�+.W(
ƚƬƸƴ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƴƳƿǃƱƹƴƱ� ǀƬƶƾƺƼƺƮ&� ƮƷƴǋǊ'

ǅƴǁ�ƹƬ�ƼƬƳƮƴƾƴƱ�ưƱƶƺƸƻƱƹƽƴƼƺƮƬƹƹƺƯƺ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�
ƴ� ƮǇǃƴƽƷƱƹ� ƬƾƼƴƭƿƾƴƮƹǇƵ� Ƽƴƽƶ(� ƏƾƼƴƭƿƾƴƮƹǇƵ� Ƽƴƽƶ�
ƮǇƼƬƲƬƱƾƽǋ� Ʈ� ƻƼƺǂƱƹƾƬǁ� ƴ� ƻƺƶƬƳǇƮƬƱƾ&� ƹƬƽƶƺƷǈƶƺ� ƭǇ�
ƿƸƱƹǈǄƴƷƬƽǈ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ�ƴƳƿǃƬƱƸƺƵ�ƽƾƱƻƱƹƴ�
ƬƶƾƴƮƹƺƽƾƴ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ&�ƱƽƷƴ�ƻƺƷƹƺƽƾǈǊ�ƿƽƾƼƬƹƴƾǈ�
ưƬƹƹǇƵ� ǀƬƶƾƺƼ(� ƟƬƶ� ƸƱưƴƶƺ'ƭƴƺƷƺƯƴǃƱƽƶƴƱ� ǀƬƶƾƺƼǇ�
ƼƬƽƻƼƱưƱƷƴƷƴƽǈ� ƽƷƱưƿǊǅƴƸ� ƺƭƼƬƳƺƸ4� ƹƴƳƶƬǋ� Ƹƺƾƴ'
ƮƬǂƴǋ� ƴ� ƽƬƹƴƾƬƼƹƺ'ƯƴƯƴƱƹƴǃƱƽƶƬǋ� ƶƿƷǈƾƿƼƬ� "ƬƾƼƴƭƿ'
ƾƴƮƹǇƵ� Ƽƴƽƶ� 7� 2-�#&� ƺƾƽƿƾƽƾƮƴƱ� ƼƱƯƿƷǋƼƹƺƯƺ� ƿǁƺưƬ�
ƳƬ�ƻƺƷƺƽƾǈǊ�ƼƾƬ� "ƬƾƼƴƭƿƾƴƮƹǇƵ�Ƽƴƽƶ�7�/0�#&�ƻƴƾƬƹƴƱ�
ƽ� ƴƳƭǇƾƶƺƸ� ƿƯƷƱƮƺưƹƺƵ� ƻƴǅƱƵ� "ƬƾƼƴƭƿƾƴƮƹǇƵ� Ƽƴƽƶ�
7� 0,�#(�ſƬƶ� ƮƴưƴƸ&� Ʊƽƾǈ�ǀƬƶƾƺƼǇ&� ƹƬ� ƶƺƾƺƼǇƱ�ƮƻƺƷƹƱ�
ƮƺƳƸƺƲƹƺ�ƮƺƳưƱƵƽƾƮƺƮƬƾǈ�ƴ�ƿƽƾƼƬƹƱƹƴƱ�ƴƷƴ�ƽƹƴƲƱƹƴƱ�
ƴǁ�ƻƬƯƿƭƹƺƯƺ�ƮƷƴǋƹƴǋ�ƽƿǅƱƽƾƮƱƹƹƺ�ƽƹƴƳƴƾ�Ƽƴƽƶ�ƼƬƳƮƴ'
ƾƴǋ� ƬƶƾƴƮƹƺƯƺ� ƾƱǃƱƹƴǋ� ƶƬƼƴƱƽƬ� ƳƿƭƺƮ(� Ƒ� ƶƷƴƹƴǃƱƽƶƺƵ�
ƻƽƴǁƺƷƺƯƴƴ� ƻƼƱƺƭƷƬưƬƱƾ� ƭƴƺƻƽƴǁƺƽƺǂƴƺƹƺǉƾƴǃƱƽƶƬǋ�
ƸƺưƱƷǈ�ǀƱƹƺƸƱƹƬ�ƶƺƸƻƷƬƱƹƾƹƺƽƾƴ&�ƶƺƾƺƼƬǋ�ƺƭǆǋƽƹǋƱƾ�
ƱƱ�ƮƺƳƹƴƶƹƺƮƱƹƴƱ�ǃƱƼƱƳ�ƭƴƺƷƺƯƴǃƱƽƶƴƱ�"ǁƬƼƬƶƾƱƼ�ƳƬ'
ƭƺƷƱƮƬƹƴǋ� "ƺƽƾƼƺƱ)ǁƼƺƹƴǃƱƽƶƺƱ&� ƻƺƭƺǃƹǇƱ� ǉǀǀƱƶƾǇ�
ƻƼƱƻƬƼƬƾƺƮ�ƴ�ƾ(ƻ(#�ƴ�ƽƺǂƴƬƷǈƹǇƱ�ǀƬƶƾƺƼǇ�"ƽƴƽƾƱƸƬ�ƺƾ'
ƹƺǄƱƹƴƵ�ƸƱƲưƿ�ƮƼƬǃƺƸ�ƴ�ƻƬǂƴƱƹƾƺƸ#&�Ƭ�ƾƬƶ�ƲƱ�ưƺƭƬƮ'
ƷǋƱƾ�ƶ�ƹƴƸ�ƻƽƴǁƺƷƺƯƴǃƱƽƶƴƵ�ǀƬƶƾƺƼ(

ƜƼƴ�ǉƾƺƸ�ƮƬƲƹƺ�ƻƺƹƴƸƬƾǈ&�ǃƾƺ�ƴƹǀƺƼƸƴƼƺƮƬƹƹƺƽƾǈ�
ƴ�ƶƺƸƻƷƬƱƹƾƹƺƽƾǈ�ƻƬǂƴƱƹƾƬ�ƹƱ�ǋƮƷǋǊƾƽǋ�ƾƺƲưƱƽƾƮƱƹ'
ƹǇƸƴ�ƻƺƹǋƾƴǋƸƴ�U+,&�+-(�+0W(�Ʃƾƺ�ƺƳƹƬǃƬƱƾ&�ǃƾƺ�ƹƬƿǃƹǇƱ�
ǀƬƶƾǇ� ƴ� ƮƳƬƴƸƺƽƮǋƳƴ� ưƺƶƬƳƬƹǇ� ƴ� ưƬǊƾ� ƹƱƸƬƷƺ� ƮƺƳ'
ƸƺƲƹƺƽƾƱƵ� ƿƷƿǃǄƴƾǈ� ƽƺƽƾƺǋƹƴƱ� ƳưƺƼƺƮǈǋ� ƻƬǂƴƱƹƾƺƮ&�
ƺưƹƬƶƺ� ƷƴǄǈ� ƴƹǀƺƼƸƴƼƺƮƬƹƴǋ� ƻƬǂƴƱƹƾƺƮ&� ƶ� ƽƺƲƬƷƱ'
ƹƴǊ&�ƹƱ�ưƺƽƾƬƾƺǃƹƺ(� ƟƬƶ&� ƽƺƯƷƬƽƹƺ�ƹƬǄƴƸ�ƴƽƽƷƱưƺƮƬ'
ƹƴǋƸ&�0,��ƼƺưƴƾƱƷƱƵ�ƳƹƬǊƾ�ƺ�ƾƺƸ&�ǃƾƺ�ƮƳƼƺƽƷǇƱ�ưƺƷƲ'
ƹǇ�ƺƭƿǃƬƾǈ�ƴ�ưƺ�2'3'ƷƱƾƹƱƯƺ�ƮƺƳƼƬƽƾƬ�ƻƺƸƺƯƬƾǈ�ǃƴƽƾƴƾǈ�
ƳƿƭǇ�ƽƮƺƴƸ�ưƱƾǋƸ&�ƺưƹƬƶƺ�/1��ƴƳ�ƹƴǁ�ǉƾƺƯƺ�ƹƱ�ưƱƷƬƷƴ&�
ƹƬƳƮƬƮ� ƻƼƴǃƴƹƬƸƴ� ƻƷƺƾƹǇƵ� ƼƬƭƺǃƴƵ� ƯƼƬǀƴƶ� ƴ� ƽƬƸƺ'
ƽƾƺǋƾƱƷǈƹƺƽƾǈ�ƸƬƷǇǄƱƵ(�ƜƺƷƿǃƬƱƾƽǋ&�ǃƾƺ�ƴƹǀƺƼƸƬǂƴǋ�
ƺƾ�ƮƼƬǃƬ�ƭǇƷƬ&�ƺưƹƬƶƺ�ƱƯƺ�ƼƱƶƺƸƱƹưƬǂƴƴ�ƹƱ�ƭǇƷƴ�ƮǇ'
ƻƺƷƹƱƹǇ(�ƒƼƿƯƴƸƴ�ƹƬǄƴƸƴ�ƴƽƽƷƱưƺƮƬƹƴǋƸƴ�ưƺƶƬƳƬƹƺ&�
ǃƾƺ�ƬƶƾƴƮƹƺƱ�ƾƱǃƱƹƴƱ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƿ�ƸƬƾƱƼƴ�ƴ�ƺƾƽƿƾ'
ƽƾƮƴƱ� ƿ� ƹƱǌ� ƽƬƹƬǂƴƴ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƽƻƺƽƺƭƽƾƮƿǊƾ�ǀƺƼ'
ƸƴƼƺƮƬƹƴǊ� ƬƶƾƴƮƹƺƯƺ� ƾƱǃƱƹƴǋ� ƶƬƼƴƱƽƬ� ƿ� Ʊǌ� ƼƱƭƱƹƶƬ�
"ƶƺǉǀǀƴǂƴƱƹƾ�AZffZ�*&124�ƾƺ�Ʊƽƾǈ�ƻƼƴ�ƹƱƽƬƹƴƼƺƮƬƹ'
ƹƺƵ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƸƬƾƱƼƴ�ƽ�ƬƶƾƴƮƹǇƸ�ƾƱǃƱƹƴƱƸ�ƶƬƼƴƱƽƬ�
ƳƿƭƺƮ�ƿ�Ʊǌ�ƼƱƭƱƹƶƬ�ƾƬƶƲƱ�ƭƿưƱƾ�ưƱƶƺƸƻƱƹƽƴƼƺƮƬƹƹƺƱ�
ƾƱǃƱƹƴƱ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƽ�ƮƱƼƺǋƾƹƺƽƾǈǊ�12�#(�ƛƭƽƷƱưƺ'
ƮƬƹƴƱ�ƭǇƷƺ�ƻƼƺƮƱưƱƹƺ�ƹƬ�ƭƬƳƱ�ƲƱƹƽƶƺƵ�ƶƺƹƽƿƷǈƾƬǂƴƴ�
ƝƺưƴƷǈƹƺƯƺ� ưƺƸƬ&� Ʈ� ƶƺƾƺƼƺƸ� Ʊƽƾǈ� ƮƼƬǃ'ƽƾƺƸƬƾƺƷƺƯ&� ƶ�
ƹƱƸƿ�ƮƽƱ�ƭƱƼƱƸƱƹƹǇƱ�ƭǇƷƴ�ƹƬƻƼƬƮƷƱƹǇ&�ƴ�ƺƹ&�Ʈ�ƽƮƺǊ�
ƺǃƱƼƱưǈ&�ƴƹǀƺƼƸƴƼƺƮƬƷ�ƴǁ�ƺ�ƹƱƺƭǁƺưƴƸƺƽƾƴ�ƽƬƹƬǂƴƴ�
ƻƺƷƺƽƾƴ� ƼƾƬ&� ƺưƹƬƶƺ� ǉƾƴ� ƼƱƶƺƸƱƹưƬǂƴƴ� ƮǇƻƺƷƹƴƷƴ�
ƷƴǄǈ�,0��ƭƿưƿǅƴǁ�ƸƬƸ(
ƛưƹƴƸ� ƴƳ� ƮƺƻƼƺƽƺƮ� ƹƬǄƱƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƭǇƷ� ƻƺ'

ƽƮǋǅƱƹ� ƯƺƾƺƮƹƺƽƾƴ� ƻƼƺưƺƷƲƬƾǈ� ƹƬƳƹƬǃƱƹƹƺƱ� ƮƼƬǃƺƸ�
ƷƱǃƱƹƴƱ�ƴ�ƼƱƲƴƸ�ƻƼƴ�ƽƾƴǁƬƹƴƴ�ƲƬƷƺƭ4�0+&.��ƼƱƽƻƺƹ'
ưƱƹƾƺƮ� ƺƾƮƱƾƴƷƴ&� ǃƾƺ� ƽƬƸƺƽƾƺǋƾƱƷǈƹƺ� ƻƼƴƹƴƸƬǊƾ�ƼƱ'
ǄƱƹƴƱ�ƺ�ƳƬƮƱƼǄƱƹƴƴ�ƻƼƴǌƸƬ�ƹƬƳƹƬǃƱƹƹǇǁ�ƻƼƱƻƬƼƬƾƺƮ(�
ƒƬƹƹǇƵ�ƼƱƳƿƷǈƾƬƾ�ƿưƼƿǃƬƱƾ&�Ƭ&�ƱƽƷƴ�ƻƼƴƹǋƾǈ�Ʈƺ�ƮƹƴƸƬ'
ƹƴƱ�ƾƺ&�ǃƾƺ�ƻƼƴ�ƷǊƭƺƸ�ƬƹƶƱƾƴƼƺƮƬƹƴƴ&�ƿǃƴƾǇƮƬǋ�ǃƱƷƺ'
ƮƱǃƱƽƶƿǊ�ƻƽƴǁƺƷƺƯƴǊ&� ƹƬưƺ� ƻƺƸƹƴƾǈ&� ǃƾƺ� ƼƱƽƻƺƹưƱƹ'
ƾǇ�ƽƶƷƺƹƹǇ�ƹƱƽƶƺƷǈƶƺ�ƻƼƴƿƶƼƬǄƴƮƬƾǈ�ƸƹƱƹƴƱ�ƺ�ƽƱƭƱ&�
ƲƱƷƬǋ�ƻƺƶƬƳƬƾǈ�ƽƱƭǋ�Ʈ�ƹƬƴƷƿǃǄƱƸ�ƽƮƱƾƱ�ǜ�ƶƺƸƻƷƬƱƹƾ'
ƹƺƽƾǈ�Ʊǅǌ�ƹƴƲƱ&�ǃƱƸ�ƻƺƶƬƳƬƷ�ƺƻƼƺƽ(
ƝƬƽƽƸƬƾƼƴƮƬǋ�ǀƬƶƾƺƼǇ�ƴ� ƿƽƷƺƮƴǋ�ƻƺƮǇǄƱƹƴǋ� ƶƺƸ'

ƻƷƬƱƹƾƹƺƽƾƴ� ƸǇ� ƿƯƷƿƭƴƷƴƽǈ� Ʈ� ƻƽƴǁƺƷƺƯƴǃƱƽƶƿǊ� ƽƺ'
ƽƾƬƮƷǋǊǅƿǊ�ƻƼƱưƸƱƾƬ�ƹƬǄƱƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ(�ſƺƸƷƬ'
Ʊƹƾƹƺƽƾǈ�ƺƾƹƺƽƴƾƽǋ�ƶ�ƾƬƶƴƸ�ƶƬƾƱƯƺƼƴǋƸ�ƻƽƴǁƺƷƺƯƴǃƱ'
ƽƶƺƵ� ƼƱƬƷǈƹƺƽƾƴ� ƶƬƶ� ƮƶƷǊǃƱƹƹƺƽƾǈ� ƴ� ƹƬƽƾƼƺƱƹƹƺƽƾǈ�
ƹƬ�ƷƱǃƱƹƴƱ&�ƭƿưƱƸ�ƹƬƳǇƮƬƾǈ�ƴǁ�ƹƬƻƼƬƮƷƱƹƹƺƽƾǈǊ(�ƚƬ'
ƻƼƬƮƷƱƹƹƺƽƾǈ�ƻƬǂƴƱƹƾƬ�ƹƬ�ƮǇƳưƺƼƺƮƷƱƹƴƱ�ƳƬƮƴƽƴƾ�ƺƾ�
ƮƹƿƾƼƱƹƹƱƵ�ƶƬƼƾƴƹǇ�ƭƺƷƱƳƹƴ�ƴ�ƺƾ�ǃƬƽƾƹǇǁ�ƱƱ�ƻƼƺǋƮƷƱ'
ƹƴƵ�Ʈ�ƮǇƭƺƼƱ�ƮƴưƬ�ƽƺƮƷƬưƱǊǅƱƯƺ�ƻƺƮƱưƱƹƴǋ�Ʒƴǃƹƺƽƾƴ(
ƒƷǋ� ƺƻƴƽƬƹƴǋ� ƽƿƭǆƱƶƾƴƮƹƺƵ� ƽƾƺƼƺƹǇ� ƳƬƭƺƷƱƮƬƹƴǋ�

ƴƽƻƺƷǈƳƿƱƾƽǋ� ƭƺƷǈǄƺƱ� ƶƺƷƴǃƱƽƾƮƺ� ƾƱƼƸƴƹƺƮ&� ƹƺ� ƿƻƺ'
ƾƼƱƭƷǋǊƾƽǋ�ƽǁƺưƹǇƸ�ƺƭƼƬƳƺƸ�"ƹƬƻƼƴƸƱƼ&�ƬƿƾƺƻƷƬƽƾƴ'
ǃƱƽƶƬǋ�ƶƬƼƾƴƹƬ�ƭƺƷƱƳƹƴ�ƻƺ�Ə(�žƺƷǈưǄƱƵưƱƼ#(
ƑƹƿƾƼƱƹƹǋǋ� ƶƬƼƾƴƹƬ� ƭƺƷƱƳƹƴ� ƽƺƳưƬƱƾƽǋ� ƽƬƸƴƸ�

ƻƬǂƴƱƹƾƺƸ� ƹƬ� ƺƽƹƺƮƱ� ƽƺƮƺƶƿƻƹƺƽƾƴ� ƱƯƺ� ƺǅƿǅƱƹƴƵ&�
ƻƼƱưƽƾƬƮƷƱƹƴƵ� ƴ� ƻƱƼƱƲƴƮƬƹƴƵ&� ƽƮǋƳƬƹƹǇǁ� ƽ� ƱƯƺ� ǀƴ'
ƳƴǃƱƽƶƴƸ�ƽƺƽƾƺǋƹƴƱƸ�"�ƽƱƹƽƴƾƴƮƹǇƵ��ƿƼƺƮƱƹǈ�ƭƺƷƱƳ'
ƹƴ� ƭƬƳƴƼƿƱƾƽǋ� ƹƬ� ƺǅƿǅƱƹƴǋǁ&� Ƭ� �ƴƹƾƱƷƷƱƶƾƿƬƷǈƹǇƵ��
ƿƼƺƮƱƹǈ�ƭƺƷƱƳƹƴ�ǋƮƷǋƱƾƽǋ�ƼƱƳƿƷǈƾƬƾƺƸ�ƼƬƳƸǇǄƷƱƹƴƵ�
ƭƺƷǈƹƺƯƺ�ƺ�ƽƮƺƱƸ�ǀƴƳƴǃƱƽƶƺƸ�ƽƺƽƾƺǋƹƴƴ#(�Ƒ�ƽƮƺǊ�ƺǃƱ'
ƼƱưǈ�ƸƺƲƹƺ� ƮǇưƱƷƴƾǈ� ƼƬƳƷƴǃƹǇƱ� ƿƽƾƬƹƺƮƶƴ&� ƶƺƾƺƼǇƱ�
ƻƺ'ƼƬƳƹƺƸƿ�ƮƷƴǋǊƾ�ƹƬ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƷƱǃƱƹƴǋ(�ſƺƯưƬ�
ƻƬǂƴƱƹƾ�ƹƱ�ƮƱƼƴƾ�Ʈ�ƾƺ&�ǃƾƺ�ƭƺƷƱƳƹǈ�ƽƿǅƱƽƾƮƿƱƾ&�ƴ�ƾƺƯ'
ưƬ�ƼƱƶƺƸƱƹưƬǂƴƴ�ƮƼƬǃƬ�ƹƱ�ƽƺƭƷǊưƬǊƾƽǋ(�ſƺƯưƬ�ƼƱƶƺ'
ƸƱƹưƬǂƴƴ�ƽƺƭƷǊưƬǊƾƽǋ�ƹƱ�Ʈ�ƻƺƷƹƺƵ�ƸƱƼƱ&�ƴ�ƾƺƯưƬ�ƼƱǃǈ�
ƴưǌƾ�ƺ�ǃƬƽƾƴǃƹƺƸ�ƻƼƴƹǋƾƴƴ�ƭƺƷƱƳƹƴ(�ſƺƯưƬ�ƼƱƶƺƸƱƹưƬ'
ǂƴƴ�ƽƺƭƷǊưƬǊƾƽǋ�ƴ�ưƬƲƱ�ƴƳƷƴǄƹƱ�ƮǇƻƺƷƹǋǊƾƽǋ(�ƟƺƯưƬ�
ƼƱǃǈ�ƴưǌƾ�ƺ�ƽƾƼƬǁƱ�ƳƬ�ƭƿưƿǅƱƱ&� ƾƼƱƮƺƯƱ&�ƻƼƱƿƮƱƷƴǃƱ'
ƹƴƴ�ƳƬƭƺƷƱƮƬƹƴǋ(
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ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƶƺƸƻƷƬƱƹƾƹƺƽƾǈ�ƽƮǋƳƬƹƬ�ƽ�ƮƹƿƾƼƱƹ'
ƹƱƵ�ƶƬƼƾƴƹƺƵ�ƭƺƷƱƳƹƴ&�ƾƺ�Ʊƽƾǈ�ƽƻƺƽƺƭƹƺƽƾǈǊ�ƻƬǂƴƱƹ'
ƾƬ�ƬưƱƶƮƬƾƹƺ�ƺǂƱƹƴƮƬƾǈ�ƽƮƺƱ�ƽƺƽƾƺǋƹƴƱ�ƴ�ƺƽƺƳƹƬƮƬƾǈ�
ƭƺƷƱƳƹǈ(
ƞƴƾƿƬǂƴǋ� ƭƺƷƱƳƹƴ� ǜ� ǉƾƺ� ƽƾƼƱƽƽƺƮƬǋ� ƽƴƾƿƬǂƴǋ� ưƷǋ�

ƴƹưƴƮƴưƬ&�ƻƺƽƶƺƷǈƶƿ�ƴƳƸƱƹǋƱƾƽǋ�ƻƼƴƮǇǃƹƬǋ�ƽƴƾƿƬǂƴǋ&�
ƮƺƳƹƴƶƬƱƾ� ƽƾƼƬǁ� ƳƬ� ƭƿưƿǅƱƱ(� ƚƬƷƴǃƴƱ� ƶƺƻƴƹƯ'ƼƱƽƿƼ'
ƽƺƮ� "ƽƾƼƬƾƱƯƴƵ� ƽƺƮƷƬưƬƹƴǋ� ƽƺ� ƽƾƼƱƽƽƺƸ#� ƴ� ƬưƱƶƮƬƾ'
ƹǇǁ�ƽƾƼƬƾƱƯƴƵ�ƻƺƳƮƺƷǋƱƾ�ƻƬǂƴƱƹƾƿ�ƿƽƻƱǄƹƺ�ƴƽƻƺƷƹǋƾǈ�
ƻƼƱưƻƴƽƬƹƴǋ�ƮƼƬǃƬ�ƴ�ǀƿƹƶǂƴƺƹƴƼƺƮƬƾǈ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ(�
ƚƬƴƭƺƷƱƱ� ƼƱƷƱƮƬƹƾƹǇƸƴ� ƶƺƻƴƹƯƬƸƴ� ǋƮƷǋǊƾƽǋ� �ƻƼƺ'
ƭƷƱƸƹǇƵ�ƬƹƬƷƴƳ�&��ƺƻƾƴƸƴƳƸ�&��ƶƺƹƽƾƼƿƶƾƴƮƹƬǋ�ƬƶƾƴƮ'
ƹƺƽƾǈ�&��ƽƺƾƼƿưƹƴǃƱƽƾƮƺ�&��ƺƭƼƬǅƱƹƴƱ�(
ƑƺƳƸƺƲƹƺ&�ƹƴƳƶƬǋ�ƶƺƸƻƷƬƱƹƾƹƺƽƾǈ�ƻƬǂƴƱƹƾƺƮ�ƽƮǋƳƬ'

ƹƬ�ƽ�ƾƱƸ&�ǃƾƺ�ƺƹƴ�ƽ�ưƱƾƽƾƮƬ�ƹƱ�ƮƴưƱƷƴ�ƻƼƴƸƱƼƬ�ƮǇƽƺƶƺƯƺ�
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ƾƺƮ� ƴ� ƮǇưƱƷƴƮ� ƮƬƲƹǇƱ� ƻƼƴƮǇǃƶƴ&� ƺƭƱƽƻƱǃƴƮƬǊǅƴƱ�
ƽƺǁƼƬƹƱƹƴƱ�ƳưƺƼƺƮǈǋ&�ƸǇ�ƽƾƬƷƶƴƮƬƱƸƽǋ�ƽ�ƻƼƺƭƷƱƸƺƵ�
ƾƺƯƺ&�ǃƾƺ�ƺƭƼƬƳ�ƴ�ƶƬǃƱƽƾƮƺ�ƲƴƳƹƴ�ƽƺƽƾƬƮƷǋǊƾ�ƴƹưƴƮƴ'
ưƿƬƷǈƹƺƱ�ƭƷƬƯƺƻƺƷƿǃƴƱ�Ʒƴǃƹƺƽƾƴ(�Ʃƾƺ�ƺƭƺƳƹƬǃƬƱƾ&�ǃƾƺ�
ƴ� ƶƬǃƱƽƾƮƺ� ƲƴƳƹƴ� ǋƮƷǋƱƾƽǋ� ƻƼƺưƿƶƾƺƸ� ƽƿƭǆƱƶƾƴƮƹƺƵ�
ƺǂƱƹƶƴ(� Ƒ� ƸƴƼƱ� ƻƬǂƴƱƹƾƬ� ƹƱ� ƽǀƺƼƸƴƼƺƮƬƹƬ� ƶƿƷǈƾƿƼƬ�
ƴ�ƺƭƼƬƳ�ƳưƺƼƺƮǈǋ�ƴ�ƹƱƾ�ƷƴǃƹƺƵ�ƺƾƮƱƾƽƾƮƱƹƹƺƽƾƴ�ƳƬ�ƼƱ'
ƳƿƷǈƾƬƾ� ƷƱǃƱƹƴǋ(� ƜƺƳƴǂƴƴ� Ʈ� ƾƱƼƬƻƴƴ� ƮƺƳƸƺƲƹƺ� ƴƳƸƱ'
ƹƴƾǈ�ƭƷƬƯƺưƬƼǋ�ƴƳƸƱƹƱƹƴǊ�ƽƴƽƾƱƸǇ�ƺƾƹƺǄƱƹƴƵ��ƮƼƬǃ'
ƻƬǂƴƱƹƾ�(
ƚƴƳƶƬǋ� ƶƺƸƻƷƬƱƹƾƹƺƽƾǈ� ƻƬǂƴƱƹƾƺƮ� ƻƼƺǋƮƷǋƱƾƽǋ� Ʈ�

ƹƱƯƺƾƺƮƹƺƽƾƴ�ƽƷƱưƺƮƬƾǈ�ƹƱ�ƾƺƷǈƶƺ�ƻƼƱưƻƴƽƬƹƴǋƸ�ƮƼƬ'
ǃƬ&�ƹƺ�ƴ�ƱƯƺ�ƼƱƶƺƸƱƹưƬǂƴǋƸ�ƺ�ƹƱƺƭǁƺưƴƸƺƽƾƴ�ưƴƽƻƬƹ'
ƽƱƼƹƺƯƺ� ƹƬƭƷǊưƱƹƴǋ(� Ɩ� ǉƾƺ� ƺǃƱƹǈ� ƻƼƴƽƶƺƼƭƹƺ&� ƮƱưǈ�
ưƬƲƱ� ƻƼƴ� ƴƳƭǇƾƺǃƹƺƸ� ƿƻƺƾƼƱƭƷƱƹƴƴ� ƿƯƷƱƮƺưƴƽƾƺƵ�
ƻƴǅƴ&� ƹƱƼƱƯƿƷǋƼƹƺƵ�ƴƷƴ� ƹƱƶƬǃƱƽƾƮƱƹƹƺƵ� ƯƴƯƴƱƹƱ� ƻƺ'
Ʒƺƽƾƴ�ƼƾƬ�ƻƼƴ�ƽƮƺƱƮƼƱƸƱƹƹƺƸ�ƻƼƺƮƱưƱƹƴƴ�ƻƼƺǂƱưƿƼǇ�
ǀƾƺƼƴƼƺƮƬƹƴǋ� ƮƺƳƸƺƲƹƺ� ƽƿǅƱƽƾƮƱƹƹƺ� ƽƹƴƳƴƾǈ� Ƽƴƽƶ�
ƮƺƳƹƴƶƹƺƮƱƹƴǋ�ƶƬƼƴƱƽƬ(�Ʃƾƺ�ưƺƶƬƳƬƹƺ�ƼǋưƺƸ�ƿǃƱƹǇǁ�ƴ�
ƬƹƬƷƴƳƺƸ�ƽƾƬƾƴƽƾƴǃƱƽƶƴǁ�ưƬƹƹǇǁ&�ƻƺƷƿǃƱƹƹǇǁ�ƴƳ�ưƮƬư'
ǂƬƾƴ�ưƱƮǋƾƴ�ƽƾƼƬƹ�ƸƴƼƬ�"G(�Qhh]pZk]&�;(L(J(QZed^k#(
ƜƼƴƮǇǃƶƴ&� ƶƬƶ� ƮƼƱưƹǇƱ&� ƾƬƶ� ƴ� ƻƺƷƱƳƹǇƱ&� ƹƱƼƱưƶƺ�

ǋƮƷǋǊƾƽǋ� ƼƱƳƿƷǈƾƬƾƺƸ� ƮƺƽƻƴƾƬƹƴǋ&� ƴƸƱƹƹƺ� ƻƺǉƾƺƸƿ�
ƮƬƲƹƺ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƱ�ƻƼƺƮƱưƱƹƴƱ�ƻƼƺƽƮƱǅƱƹƴǋ�ƹƬ'
ƽƱƷƱƹƴǋ(� ſƺƸƻƷƬƱƹƾƹƺƽƾǈ� ƺƻƼƱưƱƷǋƱƾƽǋ� ƸƹƺƲƱƽƾƮƺƸ�
ǀƬƶƾƺƼƺƮ&�ƺưƹƬƶƺ&�ƻƺƲƬƷƿƵ&�ƹƬƴƭƺƷƱƱ�ƳƹƬǃƴƸǇƸ�ƻƼƬ'
ƮƴƷǈƹƺ� ƹƬƳƮƬƾǈ� ƴƽƾƴƹƹƺƱ� ƻƺƹƴƸƬƹƴƱ� ƻƬǂƴƱƹƾƺƸ� ƮƬƲ'
ƹƺƽƾƴ�ƽƺƭƷǊưƱƹƴǋ�ƼƱƶƺƸƱƹưƬǂƴƵ�ƮƼƬǃƬ&�ƹƱƽƸƺƾƼǋ�ƹƬ�
ƮƺƳƸƺƲƹǇƱ�ƻƼƱƻǋƾƽƾƮƴǋ�ǉƾƺƸƿ(�ſƺƸƻƷƬƱƹƾƹƺƽƾǈ�ǜ�ǉƾƺ�
ƺƽƺƳƹƬƹƹƺƱ�ƼƱǄƱƹƴƱ�ƳƬƸƱƹƴƾǈ�ƴƸƱǊǅƴƱƽǋ�ƻƼƴƮǇǃƶƴ&�
ƮƼƱưƹǇƱ&�ƻƬƯƿƭƹƺ�ƮƷƴǋǊǅƴƱ�ƹƬ�ƶƬǃƱƽƾƮƺ�ƲƴƳƹƴ�ƴ�Ƴưƺ'
ƼƺƮǈƱ&�ƹƬ�ƹƺƮǇƱ&�ƻƺƷƱƳƹǇƱ(�ƚƴƳƶƬǋ�ƶƺƸƻƷƬƱƹƾƹƺƽƾǈ�ƴ�
ƽƷƬƭƬǋ�ƴƹǀƺƼƸƴƼƺƮƬƹƹƺƽƾǈ�ƹƱƴƳƭƱƲƹƺ�ƮƱưƿƾ�ƶ�Ƽƺƽƾƿ�
ƴƹƾƱƹƽƴƮƹƺƽƾƴ�ƴ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾƴ�ƳƬƭƺƷƱƮƬƹƴƵ&�Ƭ�
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ƾƬƶƲƱ�Ƽƺƽƾƿ� ƾǋƲƱƷǇǁ�ǀƺƼƸ�ƴ�ƭƺƷǈǄƱƸƿ�ǃƴƽƷƿ�ƺƽƷƺƲ'
ƹƱƹƴƵ(
ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƶƬƶ� ƮƴưƴƸ&� ƻƺƽƷƱưƽƾƮƴǋ� ƹƴƳƶƺƵ�

ƶƺƸƻƷƬƱƹƾƹƺƽƾƴ�Ʈ�ƸƱưƴǂƴƹƱ�Ʈ�ƻƼƴƹǂƴƻƱ�ƴ�Ʈ�ƽƾƺƸƬƾƺ'

ƷƺƯƴƴ&� Ʈ� ǃƬƽƾƹƺƽƾƴ&�ƸƬƽǄƾƬƭƹǇ4� ƶƬƽƬǊƾƽǋ�ƳưƺƼƺƮǈǋ�ƴ�
ƶƬǃƱƽƾƮƬ�ƲƴƳƹƴ&�ƻƼƴǃƱƸ�ƹƱ�ƾƺƷǈƶƺ�ǉƾƺƯƺ�ƻƺƶƺƷƱƹƴǋ&�ƹƺ�
ƴ�ƻƺƽƷƱưƿǊǅƴǁ�ǜ�ƮƱưǈ�ƭƺƷǈǄƴƹƽƾƮƺ�ƻƼƴƮǇǃƱƶ�ǀƺƼƸƴ'
ƼƿƱƾƽǋ�ƴ�ƮƺƽƻƴƾǇƮƬƱƾƽǋ�Ʈ�ƽƱƸǈƱ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�;Ƶ^i� ƀ(� Ɯ\ƴǁƺƷƺƯƴǋ� Ʈ� \ƾƺƸZƾƺƷƺƯƴǃ^\ƶƺƵ� ƻiZƶƾƴƶ^(� Ɯƴƾ^i�

Ɯi^\\&�,**2(�ǜ�,+3�\(
,(�J(�J(�Ƒ^Ʒƭ^iƴ(�ƒ^ƾ\ƶZǋ�\ƾƺƸZƾƺƷƺƯƴǋ(�žƩƛƟ;J'ƙ^ưƴZ&�,*+-(�ǜ�

.//�\(
-(�Ƒ(ſ(�Ƙ^ƺƹƾǈ^Ʈ&�Ƙ(�Ɯ(�ſƴ\^ƷǈƹƴƶƺƮZ(�ƒ^ƾ\ƶZǋ�ƾ^iZƻ^Ʈƾƴǃ^\ƶZǋ�

\ƾƺƸZƾƺƷƺƯƴǋ(�ƚZǂƴƺƹZƷǈƹƺ^�iƿƶƺƮƺư\ƾƮƺ(�žƩƛƟ;J'ƙ^ưƴZ&�,*+*(�ǜ�
23*�\(

.(�ſƴưư�Ʃ(�;(�ƙ(�ſZiƴ^\�ƳƿƭƺƮ(�žƩƛƟ;J'ƙ^ưƴZ&�,**3(�ǜ�+22�\(
/(�ſƴƷZǀǋƹ� ƛ(� ;(� žƴƯƴ^ƹZ� ƻƺƷƺ\ƾƴ� iƾZ� 4� ƶiZƾƶƴƵ� ƶƿi\(� Ơ^ƹƴƶ\&�

,*+.(�ǜ�,,+�\(
0(�Ɩ(� ƒƲ(� ƣ^\ƾƹZƾƾZ&� ƒƲ(� Ɵƴƭ\ƺƹZ(� ſƷƴƹƴǃ^\ƶZǋ� \ƾƺƸZƾƺƷƺƯƴǋ(�

ƙ?ƒƻi^\\'ƴƹǀƺiƸ&�,**.(�ǜ�0,.�\(
1(�Ƙ^ƺƹƾǈ^Ʈ� Ƒ(ſ(� ƛǂ^ƹƶZ� ƺ\ƹƺƮƹǇǁ� ƹZƻiZƮƷ^ƹƴƵ� iZƳƮƴƾƴǋ�

\ƾƺƸZƾƺƷƺƯƴƴ(�ƖƳư'Ʈƺ�ƚžƙ;&�,**-(�ǜ�,2*�\(
2(�Ƙ^ƺƹƾǈ^Ʈ� Ƒ(ſ(� ƜiƺǀƴƷZƶƾƴƶZ� \ƾƺƸZƾƺƷƺƯƴǃ^\ƶƴǁ�

ƳZƭƺƷ^ƮZƹƴƵ(�ſƙſ'ƖƹƮ^\ƾ&�,**1(�ǜ�1**�\(
3(�Ƙ^ƿ\� Ɯ(� ;(� ƜiƺǀƴƷZƶƾƴǃ^\ƶZǋ� ƶƺƸƸƿƹZƷǈƹZǋ� \ƾƺƸZƾƺƷƺƯƴǋ(�

ƙ^ư(�ƶƹ(&�,**2(�ǜ�..2�\(
+*(� ƘƿƶƴƹǇǁ� Ƙ(� =ƾƺƸZƾƺƷƺƯƴǃ^\ƶƴ^� ƳZƭƺƷ^ƮZƹƴǋ� Ʈ� ƻ^iƴƺư�

ƭ^i^Ƹ^ƹƹƺ\ƾƴ�ƴ�ƴǁ�ƻiƺǀƴƷZƶƾƴƶZ(�ƙ^ư(�ƶƹ(&�,**/(�ǜ�+/0�\(
++(� ƘƿǂƶZǋ� Ɩ(� ſ(� ƜiƺǀƴƷZƶƾƴǃ^\ƶZǋ� \ƾƺƸZƾƺƷƺƯƴǋ(� ƙ^ưƘƴƾ&�

,**3(�ǜ�/-2�\(

+,(� Ɯ^i\ƴƹ� Ƙ(� =(� =ƾƺƸZƾƺƷƺƯƴǋ� ư^ƾ\ƶƺƯƺ� ƮƺƳiZ\ƾZ(� ƖƳư(� /'^&�
ƻ^i^iZƭ(�ƴ�ưƺƻ(�ƙ^ưƴǂƴƹZ&�,**0(�ǜ�0.*�\(

+-(� =(Ɛ(� ƀƷƴƾƺƮ\ƶƴƵ(� ƩƹǂƴƶƷƺƻ^ưƴǋ� ƻiƺǀƴƷZƶƾƴǃ^\ƶƺƵ�
\ƾƺƸZƾƺƷƺƯƴƴ(�ƣ^ƷƺƮ^ƶ&�,**.(�ǜ�+2.�\(

+.(� ƑƺƷǈƽƶƬǋ&�Ɠ(�Ə(�ƜƬǂƴƱƹƾƽƶƴƵ�ƶƺƸƻƷƱƶƽ(�ƛƭƳƺƼ�ƾƱƹưƱƹǂƴƵ�Ʈ�
ƴƽƽƷƱưƺƮƬƹƴǋǁ(�ƝƱƸƱưƴƿƸ(�ǜ�,*+-(�ǜ�Ǯ�++(�ǜ�ƞ(�0ǜ+/(

+/(� ſƿƭƬƽƺƮ�Ƒ(Ə(&�ƙƺƽƶƮƴƾƴƹ�Ɯ(ƚ(&�ƕưƬƹƺƮƴǃ�Ə(Ə&�ſƺƮǇƷƴƹ�Ə(Ɩ(&�
ƟƴǁƺƹƺƮ� ƞ(Ɩ(� ƜƽƴǁƺƷƺƯƴǃƱƽƶƴƱ� ƳƬǅƴƾƹǇƱ� ƸƱǁƬƹƴƳƸǇ(� ſƺƻƴƹƯ'ƸƱ'
ǁƬƹƴƳƸǇ(� UƩƷƱƶƾƼƺƹƹǇƵ� ƼƱƽƿƼƽW� 'ammi4� ))ppp(ilr\ahl_^kZ(kn)dhi(
lmk)eblm(

+0(� ƚƬƭƴƿƷƷƴƹƬ�Ɲ(�Ɲ(&�Ɩ(�Ƒ(�ƟƿǁƾƬƼƺƮƬ�Ɩ(�Ƒ(�ƙƱǁƬƹƴƳƸǇ�ƻƽƴǁƺƷƺ'
ƯƴǃƱƽƶƺƵ�ƳƬǅƴƾǇ�ƴ�ƽƺƮƷƬưƬƹƴǋ�ƽƺ�ƽƾƼƱƽƽƺƸ�"ƺƻƼƱưƱƷƱƹƴƱ&�ƽƾƼƿƶ'
ƾƿƼƬ&� ǀƿƹƶǂƴƴ&� ƮƴưǇ&� ƻƽƴǁƺƾƱƼƬƻƱƮƾƴǃƱƽƶƬǋ� ƶƺƼƼƱƶǂƴǋ#4� ƀǃƱƭƹƺƱ�
ƻƺƽƺƭƴƱ(�ǜ�ſƬƳƬƹǈ(4�ƖƳư'Ʈƺ�ƖƜ�ƟƿǁƾƬƼƺƮ�Ƒ(�ƚ(&�,**-('�3',*\(

+1(� ƞƺƶƺƷƺƮƬ�Ɠ(Ɵ(�ƜƱƼƽƻƱƶƾƴƮǇ� ƽƴƽƾƱƸƹƺƵ�ƸƺưƱƷƴ� ƶƺƸƻƷƬƵƱƹ'
ƽƬ(�UƩƷƱƶƾƼƺƹƹǇƵ�ƼƱƽƿƼƽW�ǜ�ammi4))ppp(f^]ilr(kn)eb[kZkr)eb[kZkr+*/(
i]_

+2(� ƠƴƼƽƺƮƬ� Ɩ(Ƒ(� ſƺƹǂƱƻǂƴǋ� ƶƺƸƻƷƬƱƹƾƹƺƽƾƴ� Ʈ� ƽƾƺƸƬƾƺƷƺ'
ƯƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƱ(� UƩƷƱƶƾƼƺƹƹǇƵ� ƼƱƽƿƼƽW� ammi4))]bl\hee^\mbhg(kn)
Zkmb\e^),/*1,**3Y_bklhoZYbkbgZYoZe^kY^ogZY3-330

L?@?L?H=?M4
+(�;r^k�Q(�Jlr\aheh`r�bg�]^gmZe�ikZ\mb\^(�J^m^k�Jk^ll&�,**2�(''�,+3�i(
,(�J(�J(�P^e[nkr(�=abe]k^g!l�]^gmblmkr(�A?IN;J'G^]bZ&�,*+-�(''�.//�i(
-(� P(E(� F^hgmb^o&� F(J(� Ebl^egbdhoZ(� J^]bZmkb\� ma^kZi^nmb\� ]^gmblmkr(�

HZmbhgZe�e^Z]^klabi(�A?IN;J'G^]bZ&�,*+*�(''�23*�i(
.(�Eb]]�?(�;(�G(�EZib^l�m^^ma(�A?IN;J'G^]bZ&�,**3�(''�+22�i(
/(� EbeZ_rZg� I(� ;(� Br`b^g^� h_� ma^� fhnma� \Zobmr4� Z� lahkm� \hnkl^(�

Jah^gbq&�,*+.�(''�,,+�i(
0(C(D(�=a^lmgZmm&�D(�Nb[lhg(�=ebgb\Ze�]^gmblmkr(�G?>JL?MM'CH@ILG&�

,**.�(''�0,.�i(
1(� F^hgmb^o� P(E(� ;ll^llf^gm� h_� ma^� fZbg� ]bk^\mbhgl� h_� ma^�

]^o^ehif^gm�h_�]^gmblmkr(�Jn[eblabg`�ahnl^�h_�HAG;&�,**-�(''�,2*�i(
2(�F^hgmb^o�P(E(�Jk^o^gmbhg�h_� lmhfZmheh`b\�]bl^Zl^l(�EGE'Cgo^lm&�

,**1�(''�1**�i(
3(� F^nl� J(� ;(� JkhiareZ\mb\� \hffngZe� lmhfZmheh`r(� G^](� [hhd(&�

,**2(�ǜ�..2�i(
+*(� Fndbgrda� F(� >^gmZe� ]bl^Zl^l� ]nkbg`� ik^`gZg\r� Zg]� ma^bk�

ikhiareZqbl(�G^](�[hhd(&�,**/�(''�+/0�i(
++(� FnmldZrZ� CE� Jkh_beZ\mb\a^ldZrZ� lmhfZmheh`r(� G^]Fbm&� ,**3� (''�

/-2�i(

+,(� J^ilbg� F(� M(� >^gmblmkr� h_� \abe]k^g(� ?](� /ma&� mkZgl(� Zg]� Z]](�
G^]b\bg^&�,**0�(''�0.*�i(

+-(=(<(�Oebmholdr(�?g\r\ehi^]bZ�h_�Jkh_beZ\mb\�>^gmblmkr(�GZg&�,**.�
(''�+2.�i(

+.(� PheldZrZ&� ?;� JZmb^gm� \hfie^q(� L^ob^p� h_� k^l^Zk\a� mk^g]l(�
L^f^]bnf(�ǜ�,*+-(�ǜ�Hh(�++(�ǜ�J(�0(

+/(� En[Zlho� P(;(&� Ghldobmbg� J(H(&� T]Zghob\a� ;(;(&� Ehorebg� ;(C(&�
Nbdahgho�M(C(�Jlr\aheh`b\Ze�]^_^gl^�f^\aZgblfl(�=hibg`�f^\aZgblfl(�
U?e^\mkhgb\�k^lhnk\^W�'ammi4�))ppp(ilr\ahl_^kZ(kn)dhi(lmk)eblm(

+0(� HZ[bneebgZ� LL&� CP� NndamZkhoZ� CP� G^\aZgblfl� h_� ilr\aheh`b\Ze�
]^_^gl^�Zg]�\hibg`�pbma�lmk^ll� "]^_bgbmbhg&�lmkn\mnk^&� _ng\mbhg&� mri^l&�
ilr\ahma^kZi^nmb\�\hkk^\mbhg#4�N^qm[hhd(�ǜ�EZsZg�(4�Jn[eblabg`�ahnl^�
h_�CJ�NndamZkho�P(H(&�,**-('�3',*�i(

+1(� MhdhehoZ� ?(N(� Jkhli^\ml� _hk� Z� lrlm^fb\� \hfiebZg\^� fh]^e(�
U?e^\mkhgb\�k^lhnk\^W�ǜ�ammi4))ppp(f^]ilr(kn)eb[kZkr)eb[kZkr+*/(i]_

+2(�@bklhoZ� C(P(�=hfiebZg\^�\hg\^im� bg�]^gmZe�ikZ\mb\^(� U?e^\mkhgb\�
k^lhnk\^W� ammi4))]bl\hee^\mbhg(kn)Zkmb\e^),/*1,**3Y_bklhoZYbkbgZY
oZe^kY^ogZY3-330(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƖƼƹƼǅƶƻƯ�ƛ(ƞ(�ǜ�ƶ(Ƹ(ƹ(&�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�IL=C>�C>4�****'***,'/1/*'/.3.(
ƕåƹƶƸƼƱƯ�Ƙ(Ɩ(�ǜ�ƽƾƬƼǄƴƵ�ƻƼƱƻƺưƬƮƬƾƱƷǈ�ƶƬǀƱưƼǇ��ƜƽƴǁƺƷƺƯƴǋ�ƾƼƿưƬ�ƴ�ƺƼƯƬƹƴƳƬǂƴƺƹƹƬǋ�ƻƽƴǁƺƷƺƯƴǋ�&�IL=C>�

C>4�****'***+'3-.1'0+'3/(
ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƛƸƽƶƴƵ�

ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ&�ƛƸƽƶ&�
Ɲƺƽƽƴǋ(

;ONBIL�CH@ILG;NCIH4
C(G(�PhehlabgZ+�ǜ�Ja(>(&�;llh\bZm^�Jkh_^llhk&�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr&�IL=C>�C>4�****'***,'/1/*'/.3.(
?(P(�<^ebdhoZ,�ǜ�M^gbhk�F^\mnk^k&�>^iZkmf^gm�h_�FZ[hk�Jlr\aheh`r�Zg]�Ik`ZgbsZmbhgZe�Jlr\aheh`r&�IL=C>�C>4�****'

***+'3-.1'0+'3/(
+Ifld�MmZm^�G^]b\Ze�Ogbo^klbmr&�Ifld&�LnllbZ(
,Ifld�MmZm^�N̂ \agb\Ze�Ogbo^klbmr&�Ifld&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƖƼƹƼǅƶƻƯ�ƛ(ƞ(�)�PhehlabgZ�C(G(&�?'fZbe4�/*2,***(2*:fZbe(kn
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ƦåƺǊ(�ƢƯÚÚƺƼƿƾåƻƶå�ƽƾƼưƹåƺǈ�ƱƼƵƻƶƸƻƼƱåƻƶǌ�ƽƼƹƶƺåƾƶƵƯǃƶƼƻƻƼƲƼ�ÚƿƾåÚÚƯ(�ơƼƹƶƺåƾƶƵƯǃƶƼƻƻǈƷ�ÚƿƾåÚÚ�ǝ�

ǊƿƼ�ƼƳƻƯ�ƶƵ�ƱåƳǀǆƶǂ�ƽƾƶǄƶƻ�ƽƼƿåƾƶ�ƸƾƯåƱƼƲƼ�ƽƾƶƹåƲƯƻƶǌ�ƶ�ƽƼÚƹåƳǀǋǆƶǂ�ƽƼÚƹåƼƽåƾƯǃƶƼƻƻǈǂ�ƽƾƼǌƱƹåƻƶƷ&�ƿƯƸƶǂ�
ƸƯƸ�ƲƶƽåƾǄǀƱÚƿƱƶƿåƹǉƻƼÚƿǉ&�ƸƾƯåƱƼå�ƼƸƾƯǅƶƱƯƻƶå&�ƱƿƼƾƶǄƻǈƷ�ƸƯƾƶåÚ&�ƳåǁƼƾƺƯǃƶǌ�ƽƼƳƹåƴƯǆƶǂ�ƿƸƯƻåƷ�ƵǀưƯ(
ƟưǀåƿƷưƺǉ�Ʒ�ƻåǀƽƴǉ(�ƕǈƹ�ƽƾƼƱåƳåƻ�ÚƶÚƿåƺƯƿƶǄåÚƸƶƷ�ƼưƵƼƾ�ƹƶƿåƾƯƿǀƾǈ�Ʊ�ǊƹåƸƿƾƼƻƻǈǂ�ưƯƵƯǂ�ƳƯƻƻǈǂ�Ahh`e^�

M\aheZk�ƶ�Jn[f^](�ƢƯÚÚƺƼƿƾåƻǈ�ƶ�ƱƸƹǋǄåƻǈ�ÚƿƯƿǉƶ&�ƸƯÚƯǋǆƶåÚǌ�ƽƾƼưƹåƺǈ�ǁƼƾƺƶƾƼƱƯƻƶǌ�ƽƼƹƶƺåƾƶƵƯǃƶƼƻƻǈǂ�
ƻƯƽƾǌƴåƻƶƷ�Ʊ�ÚƿƼƺƯƿƼƹƼƲƶǄåÚƸƶǂ�ƸƼƺƽƼƵƶƿƻǈǂ�ƺƯƿåƾƶƯƹƯǂ&�Ư�ƿƯƸƴå�ǁƯƸƿƼƾƼƱ&�ƼƸƯƵǈƱƯǋǆƶǂ�ƻåƽƼÚƾåƳÚƿƱåƻƻƼå�
Ʊƹƶǌƻƶå�ƻƯ�ƳƯƻƻǈƷ�ƽƾƼǃåÚÚ(
ƢåƶǁƺǊǀưǀǉ(� Ɩ� ǂƼƳå� ƼưƵƼƾƯ� ưǈƹƼ� ƾƯÚÚƺƼƿƾåƻƼ� 02� ÚƿƯƿåƷ(� ơƼÚƹå� ƽƾƼƶƵƱåƳåƻƶǌ� ƼƿưƼƾƯ� ƽƼ� Ƹƾƶƿåƾƶǌƺ�

ƶÚƸƹǋǄåƻƶǌ&�ǄƶÚƹƼ�ƱƸƹǋǄåƻƻǈǂ�ƶÚÚƹåƳƼƱƯƻƶƷ�ÚƼÚƿƯƱƶƹƼ�-+(
ƗǉƲƽƴ(�ơƼ�ƳƯƻƻǈƺ�ƶƵǀǄåƻƻǈǂ�ƽǀưƹƶƸƯǃƶƷ&�ƻƯ�ƾƯƵƱƶƿƶå�ǀÚƯƳƼǄƻǈǂ�ƻƯƽƾǌƴåƻƶƷ�Ʊƹƶǌǋƿ�Ǆåƿǈƾå�ƼÚƻƼƱƻǈå�Ʋƾǀƽƽǈ�

ǁƯƸƿƼƾƼƱ&� ƽƾƼǌƱƹåƻƶǌ� ƸƼƿƼƾǈǂ� ƱƼƵƺƼƴƻƼ�ƺƶƻƶƺƶƵƶƾƼƱƯƿǉ� Ʊ� ƾåƵǀƹǉƿƯƿå� ƺƼƳƶǁƶƸƯǃƶƶ� ÚƼÚƿƯƱƯ� ƸƼƺƽƼƵƶƿƻƼƲƼ�
ƺƯƿåƾƶƯƹƯ�ƶ�ƺåƿƼƳƶƸƶ�ƾƯưƼƿǈ�Ú�ƻƶƺ(

ƅƺǌǅåƲǉå�ÚƺƽƲư4�ƸƼǊǁǁƶǃƶåƻƿ�ƸƼƻǁƶƲǀƾƯǃƶƶ�ƽƼƹƼÚƿƶ&�ƽƼƹƶƺåƾƶƵƯǃƶƼƻƻƼå�ƻƯƽƾǌƴåƻƶå&�ƽƼƹƶƺåƾƶƵƯǃƶƼƻƻƯǌ�
ǀÚƯƳƸƯ&�ƸƼƺƽƼƵƶƿƻǈå�ƾåÚƿƯƱƾƯǃƶƶ(

ØǀưǀǊǍ�ƾƽÚǀǁƾƷƺư4�*2(*.(,*,*5�ƷÚƾƿưƲƺåƼư4�,/(*/(,*,*5�ƾƿƷƼǍǀư4�-*(*/(,*,*(

ƅƽƼǂƺƷƹǀ�ƷƼǀåƿåÚƽƲ4�ƔƱƿƼƾǈ�ƳåƸƹƯƾƶƾǀǋƿ�ƼƿÚǀƿÚƿƱƶå�ƸƼƻǁƹƶƸƿƯ�ƶƻƿåƾåÚƼƱ(

ƘƺǍ�ǄƷǀƷƿƽƲưƼƷǍ4�ƤƯưƯƳƵå�ƚ(Ø(�ƃåƻåƾƯƹƼƱƯ�ƭ(Ɣ(&�ƧåƾƼƵƶǌ�ƞ(ƃ(&�ƟåƳƯǅƸƼƱÚƸƶƷ�Ɣ(Ɣ(�ƧǀưƯåƱƯ�Ɩ(Ø(� �ƔƻƯƹƶƵ�
ǁƯƸƿƼƾƼƱ&�ƶƻƶǃƶƶƾǀǋǆƶǂ�ƽƼƹƶƺåƾƶƵƯǃƶƼƻƻǈƷ�ÚƿƾåÚÚ4�ÚƶÚƿåƺƯƿƶǄåÚƸƶƷ�ƼưƵƼƾ�ƹƶƿåƾƯƿǀƾǈ(�ƬƻƳƼƳƼƻƿƶǌ�mh]Zr(�
,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

Analysis of the factors that initiate polymerization stress: 
a systematic review

Z.S. Khabadze, Yu.A. Generalova, M.G. Sheroziia, A.A. Nedashkovsky,  V.S. Shubaeva
“Peoples' Friendship University of Russia” (RUDN University), Moscow, Russia

Abstract
;bf(�Nh�\hglb]^k� ma^�ikh[e^f�h_�iherf^kbsZmbhg�lmk^ll(�Jherf^kbsZmbhg�lmk^ll� bl�hg^�h_� ma^�fZbg�\Znl^l�h_� ehll�h_�

fZk`bgZe� ɔm� Zg]� ln[l^jn^gm� ihlmhi^kZmbo^� fZgb_^lmZmbhgl&� ln\a� Zl� ari^kl^glbmbobmr&� fZk`bgZe� lmZbgbg`&� l^\hg]Zkr�
\Zkb^l&�]^_hkfZmbhg�h_�ng]^kerbg`�mhhma�mblln^l(
GZm^kbZel�Zg]�f^mah]l(�;�lrlm^fZmb\�k^ob^p�h_�ma^�ebm^kZmnk^�bg�ma^�̂ e^\mkhgb\�]ZmZ[Zl^l�Ahh`e^�M\aheZk�Zg]�Jn[f^]�

pZl�\hg]n\m^](�;kmb\e^l�k^eZm^]�mh�ma^�ikh[e^f�h_�iherf^kbsZmbhg�lmk^ll^l�_hkfZmbhg�bg�]^gmZe�\hfihlbm^�fZm^kbZel&�Zl�
p^ee�Zl�_Z\mhkl�maZm�]bk^\mer�Z__^\m�mabl�ikh\^ll&�Zk^�\hglb]^k^]�Zg]�bg\en]^](
L^lneml(�02�Zkmb\e^l�p^k^�ZgZers^]�]nkbg`�ma^�k^ob^p(�;_m^k�fZdbg`�ma^�l^e^\mbhg�[Zl^]�hg�ma^�^q\enlbhg�\kbm^kbZ&�ma^�

gnf[^k�h_�bg\en]^]�lmn]b^l�pZl�-+(
=hg\enlbhg(�;\\hk]bg`�mh�ma^�lmn]b^]�in[eb\Zmbhgl&�ma^�]^o^ehif^gm�h_�lakbgdZ`^�lmk^ll^l�bl�bgɕn^g\^]�[r�_hnk�fZbg�

`khnil�h_�_Z\mhkl&�ma^�fZgb_^lmZmbhgl�h_�pab\a�\Zg�[^�fbgbfbs^]�Zl�Z�k^lnem�h_�fh]b_rbg`�ma^�lmkn\mnk^�h_�ma^�\hfihlbm^�
fZm^kbZe�Zg]�f^mah]l�h_�phkdbg`�pbma�bm(

E^rphk]l4�\Zobmr�\hgɔ`nkZmbhg�_Z\mhk&�iherf^kbsZmbhg�lmk^ll&�iherf^kbsZmbhg�lakbgdZ`^&�\hfihlbm^�k^lmhkZmbhgl(

L^\^bo^]4�*2(*.(,*,*5�k^obl^]4�,/(*/(,*,*5�Z\\^im^]4�-*(*/(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�T(M(�EaZ[Z]s^&�Sn(;(�A^g^kZehoZ&�G(A(�Ma^khsbbZ&�;(;(�H^]Zladholdr&�P(M(�Man[Z^oZ(�;gZerlbl�h_�ma^�
_Z\mhkl�maZm�bgbmbZm^�iherf^kbsZmbhg�lmk^ll4�Z�lrlm^fZmb\�k^ob^p(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-'
,32+',*,*'+2','*'*(
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ƒƒƔƓƔƛƗƔ
ƛưƹƴƸƴ�ƴƳ�ƹƬƴƭƺƷƱƱ�ǃƬƽƾƺ�ƴƽƻƺƷǈƳƿƱƸǇǁ�ƸƬƾƱƼƴ'

ƬƷƺƮ�Ʈ�ƽƺƮƼƱƸƱƹƹƺƵ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�
ǋƮƷǋǊƾƽǋ�ƽƮƱƾƺƺƾƮƱƼƲưƬƱƸǇƱ�ƶƺƸƻƺƳƴƾǇ(�ƚƱƽƸƺƾƼǋ�
ƹƬ� ưƺƽƾƬƾƺǃƹƺ� ƮǇƽƺƶƴƱ� ǀƴƳƴƶƺ'ǁƴƸƴǃƱƽƶƴǁ� ƽƮƺƵ'
ƽƾƮƬ�ƶƺƸƻƺƳƴƾƺƮ&�ƽƼƺƶ�ƽƷƿƲƭǇ�ƻƼǋƸƺƵ�ƼƱƽƾƬƮƼƬǂƴƴ&�
Ʈ�ƽƼƱưƹƱƸ&�ƽƺƽƾƬƮƷǋƱƾ�0'1�ƷƱƾ(� U+&�,W�ơƺƾǋ�ƮƬƲƹƺ�ƺƾ'
ƸƱƾƴƾǈ�ƾƺƾ�ǀƬƶƾ&�ǃƾƺ�ƸƹƺƯƴƱ�ƶƷƴƹƴǃƱƽƶƴƱ�ƴƽƽƷƱưƺƮƬ'
ƹƴǋ�ƽƺƺƭǅƬǊƾ�ƺ�ƯƺƼƬƳưƺ�ƭƺƷǈǄƱƵ�ưƺƷƯƺƮƱǃƹƺƽƾƴ�ưƷǋ�
ǉƾƴǁ�ƸƬƾƱƼƴƬƷƺƮ(�U1W
ƛƻƼƱưƱƷƱƹƹƺƱ�ƳƹƬǃƱƹƴƱ�ƽ�ƾƺǃƶƴ�ƳƼƱƹƴǋ�ƿƸƱƹǈǄƱ'

ƹƴǋ� ƽƼƺƶƬ� ƽƷƿƲƭǇ� ƶƺƸƻƺƳƴƾƹǇǁ� ƼƱƽƾƬƮƼƬǂƴƵ� ƴƸƱƱƾ�
ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹǇƵ� ƽƾƼƱƽƽ&� ƻƼƱưƽƾƬƮƷǋǊǅƴƵ� ƽƺ'
ƭƺƵ�ƺƽƾƬƾƺǃƹǇƱ�ƹƬƻƼǋƲƱƹƴǋ&�ƮƺƳƹƴƶƬǊǅƴƱ�Ʈ�ƼƱƳƿƷǈ'
ƾƬƾƱ� ƺƭǆƱƸƹƺƵ� ƿƽƬưƶƴ�ƸƬƾƱƼƴƬƷƬ� ƻƼƴ�ǀƺƾƺƻƺƷƴƸƱ'
ƼƴƳƬǂƴƴ(
ƛưƹƺƵ�ƴƳ�ƺƽƹƺƮƹǇǁ�ƻƼƴǃƴƹ�ƻƺƾƱƼƴ�ƶƼƬƱƮƺƯƺ�ƻƼƴƷƱ'

ƯƬƹƴǋ� ƴ� ƻƺƽƷƱưƿǊǅƴǁ� ƻƺƽƷƱƺƻƱƼƬǂƴƺƹƹǇǁ� ƺƽƷƺƲƹƱ'
ƹƴƵ&� ƾƬƶƴǁ� ƶƬƶ� ƯƴƻƱƼǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾǈ&� ƶƼƬƱƮƺƱ� ƺƶƼƬ'
ǄƴƮƬƹƴƱ&� ƮƾƺƼƴǃƹǇƵ� ƶƬƼƴƱƽ&� ƸƴƶƼƺƻƺưƾƱƶƬƹƴǋ&� ƽƺ'
ƯƷƬƽƹƺ�ƭƺƷǈǄƴƹƽƾƮƿ�ƴƽƽƷƱưƺƮƬƹƴƵ&�ǋƮƷǋƱƾƽǋ&�ƿƶƬƳƬƹ'

ƹǇƵ�ƮǇǄƱ&�ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹǇƵ�ƽƾƼƱƽƽ(�U-&�2&�3&�+*&�+0&�
++&�+,&�,2W�ƞ�ƾƺǃƶƴ�ƳƼƱƹƴǋ�ƶƷƴƹƴǃƱƽƶƺƯƺ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�
ƶƺƸƻƺƳƴƾƺƮ&� ƹƱƺƭǁƺưƴƸƺ� ƸƴƹƴƸƴƳƴƼƺƮƬƾǈ� ǋƮƷƱƹƴǋ�
ƿƽƬưƺǃƹǇǁ�ƹƬƻƼǋƲƱƹƴƵ�ưƷǋ�ƻƼƺưƷƱƹƴǋ�ƽƺƽƾƺǋƾƱƷǈƹƺ'
ƽƾƴ� ƻƷƺƸƭǇ� ƴ� ƿƸƱƹǈǄƱƹƴǋ� ƼƴƽƶƬ� ƹƱƲƱƷƬƾƱƷǈƹǇǁ� ƻƺ'
ƽƷƱưƽƾƮƴƵ(

ƣƔƙƩ
ƛƻƼƱưƱƷƱƹƴƱ� ƺƽƹƺƮƹǇǁ� ǀƬƶƾƺƼƺƮ&� ƮƷƴǋǊǅƴǁ� ƹƬ�

ƼƬƳƮƴƾƴƱ�ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƯƺ�ƽƾƼƱƽƽƬ�Ʈ�ƼƱƽƾƬƮƼƬǂƴ'
ƺƹƹǇǁ�ƶƺƸƻƺƳƴƾƹǇǁ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƸƬƾƱƼƴƬƷƬǁ&�Ƭ�
ƾƬƶƲƱ� ƺǂƱƹƶƬ� ƽƿǅƱƽƾƮƿǊǅƴǁ� ƸƱƾƺưƺƮ&� ƻƺƳƮƺƷǋǊǅƴǁ�
ƽƹƴƳƴƾǈ�ƴ�ƶƺƹƾƼƺƷƴƼƺƮƬƾǈ�ƼƬƳƮƴƾƴƱ�ƻƺƷƴƸƱƼƴƳƬǂƴƺƹ'
ƹǇǁ�ƿƽƬưƺǃƹǇǁ�ƹƬƻƼǋƲƱƹƴƵ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƚƬƻƴƽƬƹƴƱ� ưƬƹƹƺƵ� ƺƭƳƺƼƹƺƵ� ƽƾƬƾǈƴ� ƺƽƿǅƱƽƾƮƷǋ'

Ʒƺƽǈ�ƻƺƽƼƱưƽƾƮƺƸ�ƻƺƴƽƶƬ�Ʈ�ǉƷƱƶƾƼƺƹƹǇǁ�ƭƬƳƬǁ�ưƬƹƹǇǁ�
Ahh`e^�M\aheZk�ƴ�Jn[f^]&�Ƭ�ƾƬƶƲƱ�Ʈ�ƻƼƴƽƾƬƾƱƵƹǇǁ�ƽƻƴ'
ƽƶƬǁ� ƷƴƾƱƼƬƾƿƼǇ&� ƿƶƬƳƬƹƹǇǁ� Ʈ� ƹƬƵưƱƹƹǇǁ� ƴƽƽƷƱưƺƮƬ'
ƹƴǋǁ(

Схема 1. Процесс отбора статей.

Scheme 1. Article selection process.
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ƜƺƴƽƶƺƮǇƱ� ƾƱƼƸƴƹǇ� ƮƶƷǊǃƬƷƴ4� �iherf^kbsZmbhg�
lakbgdZ`^�&� �iherf^kbsZmbhg� lmk^ll�&� �iherf^kbsZmbhg�&�
�\Zobmr� \hgɗ`nkZmbhg� _Z\mhk�&� �^eZlmb\� fh]nenl�&� �k^lbg�
\hfihlbm^�&� �ohenf^mkb\� lakbgdZ`^�&� �\hfihlbm^�
k^lmhkZmbhgl�&� �lmk^ll'k^]n\bg`� fhghf^k�&� �lmk^ll�
k^]n\mbhg�&��\hgmkZ\mbhg�lmk^ll�&��iherf^kbsZmbhg�dbg^mb\l�(
ſƼƴƾƱƼƴƱƸ� ưƷǋ� ƻƱƼƮƴǃƹƺƯƺ� ƮƶƷǊǃƱƹƴǋ� ǋƮƷǋƷƽǋ� ƺƾ'

ƭƺƼ� ƴƳ� ƽƻƴƽƶƬ� ƽƾƬƾƱƵ&� ưƬƾƴƼƺƮƬƹƹǇǁ� ,**-� ƯƺưƺƸ� ƴ�
ƻƺƳưƹƱƱ(�ƚƬ�ƮƾƺƼƺƸ�ǉƾƬƻƱ�ƻƼƺƴƳƮƺưƴƷƽǋ�ƬƹƬƷƴƳ�ƹƬƳƮƬ'
ƹƴǋ�ƴ�ƶƼƬƾƶƺƯƺ�ƽƺưƱƼƲƬƹƴǋ�ƻƿƭƷƴƶƬǂƴƵ(�ƚƬ�ƻƺƽƷƱưƹƱƸ�
ǉƾƬƻƱ� ƻƼƺƴƽǁƺưƴƷƺ� ƺƳƹƬƶƺƸƷƱƹƴƱ� ƽ� ƽƺưƱƼƲƬƹƴƱƸ� ƴ�
ƼƬƽƽƸƺƾƼƱƹƴƱ�ƻƺƷƹƺƾƱƶƽƾƺƮǇǁ�ƮƬƼƴƬƹƾƺƮ�ƺƾƺƭƼƬƹƹǇǁ�
ƽƾƬƾƱƵ(
Ƒ� ƻƼƺǂƱƽƽƱ� ƴƳƮƷƱǃƱƹƴǋ� ưƬƹƹǇǁ� ƺǂƱƹƴƮƬƷƽǋ� Ƽƴƽƶ�

ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ� ƺǄƴƭƶƴ(� ƒƷǋ� ƮƶƷǊǃƱƹƹǇǁ� ƴƽƽƷƱưƺ'
ƮƬƹƴƵ�ǉƾƺ�ƭǇƷƺ�ƻƼƺƮƱưƱƹƺ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ưƮƿǁƶƺƸ'
ƻƺƹƱƹƾƹƺƯƺ� ƴƹƽƾƼƿƸƱƹƾƬ� =h\akZg^� =heeZ[hkZmbhg� ưƷǋ�
ƺǂƱƹƶƴ�ƼƴƽƶƬ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ�U--&-.W(�ƛƭǅƴƵ�
Ƽƴƽƶ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ�ƭǇƷ�ƹƬƳƹƬǃƱƹ�ƶƬƲưƺƸƿ�
ƴƽƻǇƾƬƹƴǊ&�ƽƺƯƷƬƽƹƺ�Bb``bgl�^m�Ze(�U-.W(�ƀƼƺƮƹƴ�ƽƴƽƾƱ'
ƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ�ƭǇƷƴ�ƽƴƽƾƱƸƬƾƴƳƴƼƺƮƬƹǇ�ƽƷƱưƿǊ'
ǅƴƸ�ƺƭƼƬƳƺƸ4�ƹƴƳƶƴƵ�Ƽƴƽƶ&�ƱƽƷƴ�ƭǇƷƴ�ƮǇƻƺƷƹƱƹǇ�ƮƽƱ�
ƶƼƴƾƱƼƴƴ5�ƿƸƱƼƱƹƹǇƵ�Ƽƴƽƶ&�ƶƺƯưƬ�ƺƾƽƿƾƽƾƮƺƮƬƷ�ƾƺƷǈƶƺ�
ƺưƴƹ�ƶƼƴƾƱƼƴƵ5�ƮǇƽƺƶƴƵ�Ƽƴƽƶ&�ƱƽƷƴ�ưƮƬ�ƴƷƴ�ƭƺƷƱƱ�ƶƼƴ'
ƾƱƼƴǋ�ƺƾƽƿƾƽƾƮƺƮƬƷƴ5�ƴ�ƹƱǋƽƹǇƵ�Ƽƴƽƶ&�ƱƽƷƴ�ƭǇƷƺ�ƽƷƴǄ'
ƶƺƸ�ƸƬƷƺ�ưƱƾƬƷƱƵ�ưƷǋ�ƻƼƴƹǋƾƴǋ�ƼƱǄƱƹƴǋ�ƺƭ�ƺƻƼƱưƱ'
ƷƱƹƹƺƵ�ƺǂƱƹƶƱ�ƼƴƽƶƬ(

ƞƔƖƁƙƩƠƐƠƨ
ƑƽƱƯƺ�ƭǇƷƺ�ƼƬƽƽƸƺƾƼƱƹƺ�02�ƽƾƬƾƱƵ&�ƴƳ�ƹƴǁ�+,�\�ƭƬƳǇ�

ưƬƹƹǇǁ�Jn[G^]&�/-�\�Ahh`e^�M\aheZk�ƴ�-�ƻƼƴƽƾƬƾƱƵƹǇǁ�
ƽƽǇƷƶƴ(� ƜƺƽƷƱ� ƻƼƺƴƳƮƱưƱƹƴǋ� ƺƾƭƺƼƬ&� ƴƽƶƷǊǃƬǊǅƱƯƺ�
ƻƺƮƾƺƼǋǊǅƱƱƽǋ� ƴƽƾƺǃƹƴƶƴ� ƴ� ƻƿƭƷƴƶƬǂƴƴ� ƼƬƹƱƱ� ,**-�
ƯƺưƬ&� ƴƾƺƯƺƮƺƱ� ǃƴƽƷƺ� ƽƺƽƾƬƮƴƷƺ� -+(� Ƒ� ƮǇƭƼƬƹƹǇǁ� ƻƿ'
ƭƷƴƶƬǂƴǋǁ� ƻƼƴƮƺưƴƷƴƽǈ� ƶƷƴƹƴǃƱƽƶƴƱ� ƴ� ƽƾƬƾƴƽƾƴǃƱ'
ƽƶƴƱ� ưƬƹƹǇƱ� ƺƭ� ƺƽƹƺƮƹǇǁ� ǀƬƶƾƺƼƬǁ&� ƴƹưƿǂƴƼƿǊǅƴǁ)
ƸƴƹƴƸƴƳƴƼƿǊǅƴǁ�ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹǇƵ�ƽƾƼƱƽƽ&�ƺ�ƽƻƺ'
ƽƺƭƬǁ� ƸƺưƴǀƴƶƬǂƴƴ� ǀƴƳƴƶƺ'ƸƱǁƬƹƴǃƱƽƶƴǁ� ƽƮƺƵƽƾƮ�
ƶƺƸƻƺƳƴƾƹǇǁ�ƻƷƺƸƭƴƼƺƮƺǃƹǇǁ�ƸƬƾƱƼƴƬƷƺƮ�ƴ�ƸƱƾƺưƬǁ�
ƼƬƭƺƾǇ�ƽ�ƹƴƸƴ(
Ɩƽǁƺưǋ� ƴƳ� ƴƳƿǃƱƹƹǇǁ� ƹƬƸƴ� ƻƿƭƷƴƶƬǂƴƵ&� ƻƼƴƮƺưƴƸ�

ƑƬƸ� ƼƱƳƿƷǈƾƬƾǇ� ƹƱƶƺƾƺƼǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ&� ƺƻƴƽǇƮƬ'
Ǌǅƴǁ� ǀƬƶƾƺƼǇ&� ƮƷƴǋǊǅƴƱ� ƹƬ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹǇƵ�
ƽƾƼƱƽƽ&� Ƭ� ƾƬƶƲƱ� ƸƱƾƺưǇ� ƿƷƿǃǄƱƹƴǋ� ƸƱǁƬƹƴǃƱƽƶƴǁ�
ƽƮƺƵƽƾƮ�ƶƺƸƻƺƳƴƾƹǇǁ�ƸƬƾƱƼƴƬƷƺƮ4
+(� Ƒ� ǁƺưƱ� ƸƱƾƬ'ƬƹƬƷƴƳƬ� /2� ƷƬƭƺƼƬƾƺƼƹǇǁ� ƴƽƽƷƱ'

ưƺƮƬƹƴƵ&� ƭǇƷƺ� ƻƼƺƴƳƮƱưƱƹƺ� ƼƬƳưƱƷƱƹƴƱ� ƴƽƾƺǃ'
ƹƴƶƺƮ� ƴƹǀƺƼƸƬǂƴƴ� ƹƬ� ƯƼƿƻƻǇ� Ʈ� ƽƺƺƾƮƱƾƽƾƮƴƴ� ƽ�
ƸƺưƴǀƴƶƬǂƴƱƵ� ƾƺƵ� ƴƷƴ� ƴƹƺƵ� ƽƺƽƾƬƮƹƺƵ� ǃƬƽƾƴ�
ƶƺƸƻƺƳƴƾƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ4� ƹƱƺƼƯƬƹƴǃƱƽƶƴƵ� ƹƬ'
ƻƺƷƹƴƾƱƷǈ&� ƽƴƷƬƹ&� ƻƺƷƴƸƱƼƹƬǋ� ƸƬƾƼƴǂƬ&� ǀƺƾƺ'
ƬƶƾƴƮƬƾƺƼ(� ƐǇƷƴ� ƮǇǋƮƷƱƹǇ� ƽƾƬƾƴƽƾƴǃƱƽƶƴƱ�
ƼƬƳƷƴǃƴǋ� ƸƱƲưƿ� ƻƺưƯƼƿƻƻƬƸƴ� ƻƼƴ� ƽƼƬƮƹƱƹƴƴ� ƽ�
ƽƺƺƾƮƱƾƽƾƮƿǊǅƴƸ�ƶƺƹƾƼƺƷƱƸ�"Ɲ6*&*/#(�ƕƹƬǃƱƹƴǋ�
ƹƱƺưƹƺƼƺưƹƺƽƾƴ� ƮƬƼǈƴƼƺƮƬƷƴƽǈ� ƺƾ� 2.� ưƺ� +**��
Ʈ� ƳƬƮƴƽƴƸƺƽƾƴ� ƺƾ� ƻƺưƯƼƿƻƻǇ(� ƓưƴƹƽƾƮƱƹƹƺƵ�
ƻƺưƯƼƿƻƻƺƵ&� ƹƱ� ƻƺƶƬƳƬƮǄƱƵ� ƽƾƬƾƴƽƾƴǃƱƽƶƺƯƺ�
ƼƬƳƷƴǃƴǋ�ƸƱƲưƿ�ƬƷǈƾƱƼƹƬƾƴƮƺƵ�ǀƺƼƸƿƷƺƵ�ƸƬƾƱ'
ƼƴƬƷƬ�ƴ�ƶƺƹƾƼƺƷƱƸ�"ƸƺưƱƷǈ�ƽƷƿǃƬƵƹǇǁ�ǉǀǀƱƶƾƺƮ�
ĵ� 7� *&*/#&� ƭǇƷƺ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ƴƳƸƱƹǌƹƹǇǁ�
ǀƺƾƺ'ƴƹƴǂƴƬƾƺƼƺƮ� "Ɲ7*&,3#(� ƙƺưƴǀƴƶƬǂƴǋ� ƻƺ'
ƷƴƸƱƼƹƺƵ�ƸƬƾƼƴǂǇ�ƮƹƱƽƷƬ�ƹƬƴƭƺƷǈǄƴƵ�ƮƶƷƬư�Ʈ�
ƸƴƹƴƸƴƳƬǂƴǊ� ƼƬƳƮƴƾƴǋ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƯƺ�
ƽƾƼƱƽƽƬ(�U-W

,(� �ƝƱƳƿƷǈƾƬƾǇ� ƸƺƹƴƾƺƼƴƹƯƬ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹ'
ƹƺƯƺ� ƽƾƼƱƽƽƬ� ƻƺƶƬƳƬƷƴ&� ǃƾƺ� ǉƶƽƻƺƹƱƹǂƴƬƷǈƹǇƵ�
"ƽƾƿƻƱƹǃƬƾǇƵ#� ƸƱƾƺư� ƻƺƷƴƸƱƼƴƳƬǂƴƴ� ƳƹƬǃƴ'
ƾƱƷǈƹƺ� ƿƸƱƹǈǄƬƱƾ� ƹƬƻƼǋƲƱƹƴƱ� ưƷǋ� ƮƽƱǁ� ƾƴƻƺƮ�

ƶƺƸƻƺƳƴƾƹǇǁ� ƸƬƾƱƼƴƬƷƺƮ&� ƻƼƺƾƱƽƾƴƼƺƮƬƹƹǇǁ�
ƻƼƱưƽƾƬƮƷƱƹƹƺƵ� ƼƬƭƺƾƱ(� Ʃƾƺƾ� ƼƱƳƿƷǈƾƬƾ� ƸƺƲƹƺ�
ƴƹƾƱƼƻƼƱƾƴƼƺƮƬƾǈ� ƭƷƬƯƺưƬƼǋ� ƶƺƹƾƼƺƷǊ� ƹƬư�
ƽƴƷƺƵ�ƽƮƱƾƬ�Ʈƺ�ƮƼƱƸǋ�ƻƼƺǂƱƽƽƬ�ǀƺƾƺƻƺƷƴƸƱƼƴ'
ƳƬǂƴƴ&�ƶƺƾƺƼǇƵ�ƸƺƲƱƾ�ƴƳƸƱƹƴƾǈ�ƶƴƹƱƾƴƶƿ�ƽƬƸƺƵ�
ƼƱƬƶǂƴƴ(� ƞƹƴƲƱƹƴƱ� ƺƽƮƱǅƱƹƹƺƽƾƴ� Ʈ� ƹƬǃƬƷƱ�
ƻƼƺǂƱƽƽƬ� ǀƺƾƺƻƺƷƴƸƱƼƴƳƬǂƴƴ� ƸƺƲƱƾ� ƻƼƺưƷƴƾǈ�
�ƻƼƱƯƱƷƱƮƿǊ�� ǀƬƳƿ&� ƯưƱ� ƸƬƾƱƼƴƬƷ� ưƺƽƾƬƾƺǃƹƺ�
ƾƱƶƿǃ� ƴ� ƻƼƱƾƱƼƻƱƮƬƾǈ� ƸƺƷƱƶƿƷǋƼƹƿǊ� ƻƱƼƱƯƼƿƻ'
ƻƴƼƺƮƶƿ&�ƶƺƸƻƱƹƽƴƼƿǋ�ƽƴƷǇ�ƿƽƬưƶƴ(�U/W

-(� �ƏƶǂƱƹƾƴƼƿƱƾƽǋ� ƮƹƴƸƬƹƴƱ� ƹƬ� ƻƼƴƸƱƹƱƹƴƴ� ưƴƹƬ'
ƸƴǃƱƽƶƺƵ� ƶƺƮƬƷƱƹƾƹƺƵ� ǁƴƸƴƴ� ">==#� ƹƬ� ƺƽƹƺƮƱ�
ƬưƬƻƾƴƮƹƺƯƺ� ƴƹƾƱƼǀƱƵƽƬ� ưƷǋ� ƺƭǇǃƹƺƵ� <blAG;)
N?A>G;� "1*4-*#� ƻƺƷƴƸƱƼƹƺƵ� ƸƬƾƼƴǂǇ&� ƻƿƾƱƸ�
ưƺƭƬƮƷƱƹƴǋ� ǉƷƱƸƱƹƾƺƮ� ƾƴƺǉǀƴƼƾƱƺƷƬ� "NN?#� ƶ�
ƯƼƬƹƴǂƱ�ƼƬƳưƱƷƬ�ƽƸƺƷƬǜƹƬƻƺƷƹƴƾƱƷǈ�Ʈ�ƶƬǃƱƽƾƮƱ�
ƽƼƱưƽƾƮƬ� ưƷǋ� ƴƹưƿǂƴƼƺƮƬƹƴǋ� ƸƱƲǀƬƳƹƺƵ� ƼƱ'
ƷƬƶƽƬǂƴƴ�ƹƬƻƼǋƲƱƹƴƵ(�ƖƹƴǂƴƴƼƺƮƬƹƺ�ƽƹƴƲƱƹƴƱ�
ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƯƺ�ƽƾƼƱƽƽƬ�ƹƬ�-*��ƻƼƴ�ƺưƹƺ'
ƮƼƱƸƱƹƹƺƸ�ƹƱ�ƾƺƷǈƶƺ�ƽƺǁƼƬƹƱƹƴƴ&�ƹƺ�ƴ�ƿƽƴƷƱƹƴƴ�
ƸƱǁƬƹƴǃƱƽƶƴǁ� ƽƮƺƵƽƾƮ� ƶƺƸƻƺƳƴƾƬ(� Ʃƾƴ� ƿƽƺƮƱƼ'
ǄƱƹƽƾƮƺƮƬƹƴǋ�ƮƶƷǊǃƬǊƾ�Ʈ�ƽƱƭǋ�ƽƹƴƲƱƹƴƱ�ƹƬƻƼǋ'
ƲƱƹƴƵ&�ƮǇƳƮƬƹƹǇǁ�ƿƽƬưƶƺƵ&�ƹƬ�2*�&�ƿƮƱƷƴǃƱƹƴƱ�
ƸƺưƿƷǋ�ƪƹƯƬ� ƹƬ� 0*�&� ƿƮƱƷƴǃƱƹƴƱ� ƻƼƺǃƹƺƽƾƴ� ƹƬ�
ƴƳƯƴƭ�ƹƬ�--��ƴ�ƿƮƱƷƴǃƱƹƴƱ�ƿưƬƼƹƺƵ�ƮǋƳƶƺƽƾƴ�ƻƺ�
ƽƼƬƮƹƱƹƴǊ� ƽ� ƶƺƸƻƺƳƴƾƬƸƴ&� ƹƱ� ƻƺưƮƱƼƯƹƿƾǇƸƴ�
ưƬƹƹǇƵ� ƸƺưƴǀƴƶƬǂƴƴ&� ƹƺ� ƴưƱƹƾƴǃƹǇƸƴ� ƻƺ� ƽƺ'
ƽƾƬƮƿ(�U0W

ƜƑƟƁƕƓƔƛƗƔ
ƠƬƶƾƺƼǇ&�ƮǇƳǇƮƬǊǅƴƱ�ƼƬƳƮƴƾƴƱ�ƻƺƷƴƸƱƼƴƳƬǂƴƺƹ'

ƹƺƯƺ�ƽƾƼƱƽƽƬ�ƮƺƳƸƺƲƹƺ�ƿƽƷƺƮƹƺ�ƼƬƳưƱƷƴƾǈ�ƹƬ�ƹƱƽƶƺƷǈ'
ƶƺ�ƯƼƿƻƻ&�ƺƻƼƱưƱƷǋƱƸǇǁ4
Ǥ� ƽƺƽƾƬƮƺƸ� ƶƺƸƻƺƳƴƾƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ� "ƻƺƷƴ'
ƸƱƼƹƬǋ� ƸƬƾƼƴǂƬ&� ƹƱƺƼƯƬƹƴǃƱƽƶƴƵ� ƹƬƻƺƷƹƴƾƱƷǈ&�
ǀƺƾƺƴƹƴǂƴƬƾƺƼ#5

Ǥ� ǁƬƼƬƶƾƱƼƴƽƾƴƶƺƵ� ƻƺƷƺƽƾƴ� "ƯƷƿƭƴƹƬ&� ƶƺƷƴǃƱƽƾƮƺ�
ƽƾƱƹƺƶ#5

Ǥ� ƽƻƺƽƺƭƺƸ�ƮƹƱƽƱƹƴǋ�ƸƬƾƱƼƴƬƷƬ�Ʈ�ƽǀƺƼƸƴƼƺƮƬƹƹƿǊ�
ƻƺƷƺƽƾǈ5

Ǥ� ƼƱƲƴƸƺƸ�ǀƺƾƺƻƺƷƴƸƱƼƴƳƬǂƴƴ(
Ƒ�ƭƺƷǈǄƴƹƽƾƮƱ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƴƽƻƺƷǈƳƺƮƬƷƴƽǈ�ƶƺƽ'

ƮƱƹƹǇƱ�ƸƱƾƺưǇ�ƺǂƱƹƶƴ�ƮƷƴǋƹƴǋ�ƼƬƳƷƴǃƹǇǁ�ǀƬƶƾƺƼƺƮ&�
ƻƼƴƮƺưǋǅƴǁ� ƶ� ƼƬƳƮƴƾƴǊ� ƴƷƴ� ƸƴƹƴƸƴƳƬǂƴƴ� ƻƺƷƴƸƱ'
ƼƴƳƬǂƴƺƹƹƺƯƺ�ƽƾƼƱƽƽƬ�ƻƼƴ�ƿƽƬưƶƱ&�ƾƬƶƴƱ�ƶƬƶ�ƾƱƽƾǇ�ƹƬ�
ƸƴƶƼƺƾƼƱǅƴƹǇ� ƴ� ƻƼƺǃƹƺƽƾǈ� ƽƮǋƳƱƵ� ƸƬƾƱƼƴƬƷ'ƾƶƬƹƴ�
ƳƿƭƬ(� ƞƿǅƱƽƾƮƿƱƾ� ưƺƽƾƬƾƺǃƹƺ� ƭƺƷǈǄƺƱ� ƶƺƷƴǃƱƽƾƮƺ�
ƻƼƺƾƴƮƺƼƱǃƴƮǇǁ�ƮǇƮƺưƺƮ�ƬƮƾƺƼƺƮ&�ƼƬƽƽƸƬƾƼƴƮƬǊǅƴǁ�
ƽǁƺưƹǇƱ�ƺƭƽƾƺǋƾƱƷǈƽƾƮƬ&�ƮƺƳƹƴƶƹƺƮƱƹƴǋ�ưƬƹƹƺƯƺ�ƻƼƺ'
ǂƱƽƽƬ(�Ʃƾƺ&�ƮƺƳƸƺƲƹƺ&�ƽƮǋƳƬƹƺ�ƽ�ƾƱƸ&�ǃƾƺ�ưƷǋ�ƻƺƷƿǃƱ'
ƹƴǋ�ưƬƹƹǇǁ�ƺƭ�ƿƽƬưƺǃƹǇǁ�ƹƬƻƼǋƲƱƹƴǋǁ�ƴƽƽƷƱưƺƮƬƾƱƷƴ�
ƴƽƻƺƷǈƳƺƮƬƷƴ�ƼƬƳƷƴǃƹǇƱ�ƸƱƾƺưƴƶƴ�ƷƬƭƺƼƬƾƺƼƹǇǁ�ǉƶƽ'
ƻƱƼƴƸƱƹƾƺƮ&�ƴƹƽƾƼƿƸƱƹƾƬƷǈƹƺƱ�ƺƭƱƽƻƱǃƱƹƴƱ�ƶƺƾƺƼǇǁ�
ƭǇƷƺ�Ʈ�ƼƬƳƹƺƵ�ƽƾƱƻƱƹƴ�ƻƼƴƭƷƴƲƱƹƺ�ƶ�ƽƺƽƾƺǋƹƴǊ�ƾƶƬ'
ƹƱƵ�ƳƿƭƬ(

ƟƻƾƿƭƯ�ƹƭƿƲƽƵƭƸƭ
ƀƽƬưƶƬ� ƸƬƾƱƼƴƬƷƬ� ƴ� ƽƺƳưƬƮƬƱƸƺƱ� Ʈ� ƻƺƽƷƱưƽƾƮƴƴ�

ƹƬƻƼǋƲƱƹƴƱ�ƹƬƻƼǋƸƿǊ�ƳƬƮƴƽƴƾ�ƺƾ�ƺƭǆƱƸƹƺƵ�ưƺƷƴ�ƻƺ'
ƷƴƸƱƼƹƺƵ�ƸƬƾƼƴǂǇ�Ʈ�ƶƺƸƻƺƳƴƾƱ(�ƣƱƸ�ƭƺƷǈǄƱ�ƸƺƹƺƸƱ'
ƼƺƮ�ƺƭƼƬƳƿƱƾ�ƽƮǋƳƴ�ƴ�ƺƭǆƱưƴƹƴƾƽǋ�Ʈ�ƻƺƷƴƸƱƼƹƿǊ�ǂƱƻǈ&�
ƾƱƸ� ƮǇǄƱ� ƽƾƱƻƱƹǈ� ƽƺƶƼƬǅƱƹƴǋ� ƻƺƷƴƸƱƼƬ� Ʈ� ƺƭǆƱƸƱ(�
ƒƷǋ� ƭƺƷǈǄƴƹƽƾƮƬ� ƸƬƾƱƼƴƬƷƺƮ� ƽƺưƱƼƲƬƹƴƱ� ƹƱƻƺƷƴ'
ƸƱƼƴƳƺƮƬƹƹƺƵ�ƸƬƾƼƴǂǇ�ƺƻƼƱưƱƷǋƱƾ�ƮƱƷƴǃƴƹƿ�ƿƽƬưƶƴ&�
ƹƬƻƼǋƲƱƹƴǋ�ƽƲƬƾƴǋ(�ƞ�ưƼƿƯƺƵ�ƽƾƺƼƺƹǇ&�ƻƼƺƽƾƼƬƹƽƾƮƺ&�
ƳƬƹǋƾƺƱ� ǃƬƽƾƴǂƬƸƴ� ƹƱƺƼƯƬƹƴǃƱƽƶƺƯƺ� ƹƬƻƺƷƹƴƾƱƷǋ� ƹƱ�
ƿǃƬƽƾƮƿƱƾ� Ʈ� ƻƼƺǂƱƽƽƱ� ƿƽƬưƶƴ(� U+.&� ,,W(� ƞƷƱưƺƮƬƾƱƷǈ'
ƹƺ&� ƻƼƴƽƿƾƽƾƮƴƱ� ƹƱƺƼƯƬƹƴǃƱƽƶƴǁ� ǃƬƽƾƴǂ� Ʈ� ƶƺƸƻƺƳƴƾƱ�
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ƺƽƹƺƮƺƻƺƷƬƯƬǊǅƱ�Ʈ�ƻƼƺǂƱƽƽƱ� ƿƽƬưƶƴ�Ʈ� ǁƺưƱ�ƻƺƷƴƸƱ'
ƼƴƳƬǂƴƴ&� ƾƬƶ� ƶƬƶ� ƺƾ� ƶƺƷƴǃƱƽƾƮƬ� ƹƬƻƺƷƹƴƾƱƷǋ� ƳƬƮƴƽƴƾ�
ƸƺưƿƷǈ� ǉƷƬƽƾƴǃƹƺƽƾƴ� ƴ� ƺƭǆƱƸƹƺƱ� ƽƲƬƾƴƱ�ƸƬƾƱƼƴƬƷƬ&�
ƽƾƱƻƱƹǈ� ƻƼƱƮƼƬǅƱƹƴǋ(� ƜƼƴ� ƿƮƱƷƴǃƱƹƴƴ� ƽƺưƱƼƲƬƹƴǋ�
ƹƬƻƺƷƹƴƾƱƷǋ�ƽ�.*��ưƺ�1*��ƻƼƴ�ƽƾƬƹưƬƼƾƹƺƸ�ƸƺƷǋƼƹƺƸ�
ƽƺƺƾƹƺǄƱƹƴƴ� <blAG;)N?A>G;� "1*4-*#� ƻƺƳƮƺƷƴƷƺ� ƽƺ'
ƶƼƬƾƴƾǈ�ƻƼƺǋƮƷƱƹƴǋ�ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƯƺ�ƹƬƻƼǋƲƱƹƴǋ�
ƽ�.&-�ƙƜƬ�ưƺ�-&.�ƙƜƬ&�ƻƼƴ�ƺưƹƺƮƼƱƸƱƹƹƺƸ�ƽƹƴƲƱƹƴƴ�
ƺƭǆƱƸƹƺƵ�ƿƽƬưƶƴ(�U+/W
žƼƿƻƻƺƵ�ƬƮƾƺƼƺƮ&�ƻƼƴ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƽƮƺƵƽƾƮ�ƽƾƺƸƬ'

ƾƺƷƺƯƴǃƱƽƶƴǁ� ƶƺƸƻƺƳƴƾƺƮ� ƹƱƶƺƾƺƼǇǁ� ƾƺƼƯƺƮǇǁ�ƸƬƼƺƶ&�
ƭǇƷƬ�ƮǇưƮƴƹƿƾƬ�ƯƴƻƺƾƱƳƬ�ƺ�ƾƺƸ&�ǃƾƺ�ƹƴƳƶƬǋ�ƿƽƬưƶƬ�Ƹƺ'
ƲƱƾ�ƽƺƻƼƺƮƺƲưƬƱƾƽǋ�ƮǇƽƺƶƴƸ�ƹƬƻƼǋƲƱƹƴƱƸ(�Ʃƾƺ�ƺƳƹƬ'
ǃƬƱƾ&�ǃƾƺ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�ƹƴƳƶƺƿƽƬưƺǃƹƺƯƺ�ƻƺƷƴƸƱƼƹƺ'
Ưƺ�ƶƺƸƻƺƳƴƾƬ�ƹƱ�ǋƮƷǋƱƾƽǋ�ƱưƴƹƽƾƮƱƹƹǇƸ�ƻƼƬƮƴƷǈƹǇƸ�
ƮǇƭƺƼƺƸ� Ʈ� ƶƷƴƹƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƱ(� ƟƬƶƲƱ&� ƻƺ� ưƬƹƹǇƸ�
ƷƬƭƺƼƬƾƺƼƹǇǁ�ƴƽƽƷƱưƺƮƬƹƴƵ&�ƹƱ�ƮƽƱ�ƹƴƳƶƺƸƺưƿƷǈƹǇƱ�
ƶƺƸƻƺƳƴƾǇ� ƻƼƺưƱƸƺƹƽƾƼƴƼƺƮƬƷƴ� ƻƺƹƴƲƱƹƹƿǊ� ƻƺƷƴ'
ƸƱƼƴƳƬǂƴƺƹƹƿǊ� ƿƽƬưƶƿ� ƴ� ƼƱưƿƶǂƴǊ� ƹƬƻƼǋƲƱƹƴƵ(� U,+W�
ƚƴƳƶƬǋ�ƿƽƬưƶƬ�ƻƺƷƴƸƱƼƹǇǁ�ƶƺƸƻƺƳƴƾƺƮ�ƽƻƺƽƺƭƹƬ�ƻƼƴ'
Ʈƺưƴƾǈ� ƶ� ƮǇƽƺƶƺƸƿ�ƽƾƼƱƽƽƿ� Ʈ� ƾƺƸ�ƽƷƿǃƬƱ&� ƱƽƷƴ�ƽƾƼƿƶ'
ƾƿƼǇ�ƾƶƬƹƱƵ�ƳƿƭƬ�ƹƱ�Ʈ�ƽƺƽƾƺǋƹƴƴ�ƮǇưƱƼƲƴƮƬƾǈ�ƮƺƳƹƴ'
ƶƬǊǅƱƱ� Ʈ� ƻƼƺǂƱƽƽƱ� ƻƺƷƴƸƱƼƴƳƬǂƴƴ� ƴ� ưƬƷǈƹƱƵǄƱƯƺ�
ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ƼƱƽƾƬƮƼƬǂƴƴ�ưƬƮƷƱƹƴƱ&�ǃƾƺ�Ʈ�ƶƺƹƱǃƹƺƸ�
ƴƾƺƯƱ�ƻƼƴƮƺưƴƾ�ƶ�ƻƷƺǁƺƵ�ƸƬƼƯƴƹƬƷǈƹƺƵ�ƬưƬƻƾƬǂƴƴ&�ƻƺ'
ƽƷƱƺƻƱƼƬǂƴƺƹƹƺƵ�ƭƺƷƴ(�U+3W
ƚƱƻƺƽƼƱưƽƾƮƱƹƹƺƱ�ƳƹƬǃƱƹƴƱ�ƴƸƱǊƾ�ǀƺƼƸƬ�ƴ�ƼƬƳƸƱƼ�

ǉƷƱƸƱƹƾƺƮ�ƹƬƻƺƷƹƴƾƱƷǋ�ƶƺƸƻƺƳƴƾƬ(�ƑǇǋƮƷƱƹƬ�ƻƺƷƺƲƴ'
ƾƱƷǈƹƬǋ�ƶƺƼƼƱƷǋǂƴǋ�ƸƱƲưƿ�ƻƼƺƯƼƱƽƽƴƼƿǊǅƴƸ�ƿƮƱƷƴ'
ǃƱƹƴƱƸ� ƼƬƳƸƱƼƬ� ƹƬƻƺƷƹƴƾƱƷǋ� ƴ� ǉǀǀƱƶƾƺƸ� ƽƹƴƲƱƹƴǋ�
ƹƬƻƼǋƲƱƹƴƵ� Ʈ� ƭƺƷǈǄƱƵ� ƽƾƱƻƱƹƴ�ưƷǋ� ƽǀƱƼƴǃƱƽƶƴǁ� ǃƬ'
ƽƾƴǂ&� ǃƾƺ&� ƻƺ'ƮƴưƴƸƺƸƿ&� ƽƮǋƳƬƹƺ� ƽ� ƮƺƳƸƺƲƹƺƽƾǈǊ� ƴǁ�
ƽưƮƴƯƺƮ� ƴ� ƮƼƬǅƬƾƱƷǈƹǇǁ� ưƮƴƲƱƹƴƵ� ƮƹƿƾƼƴ� ƸƬƾƼƴǂǇ�
ƽƸƺƷǇ&�ƽƻƺƽƺƭƽƾƮƿǊǅƴǁ�ƼƱƷƬƶƽƬǂƴƴ�ƹƬƻƼǋƲƱƹƴƵ(�U+0W�
ƞƾƺƴƾ� ƺƾƸƱƾƴƾǈ&� ǃƾƺ� ƸƱƾƺư� ƿƮƱƷƴǃƱƹƴǋ� ƼƬƳƸƱƼƬ� ǃƬ'
ƽƾƴǂ�ƹƬƻƺƷƹƴƾƱƷǋ�ƾƱƼǋƱƾ�ƽƮƺǊ�ƬƶƾƿƬƷǈƹƺƽƾǈ�Ʈ�ƽƮǋƳƴ�ƽ�
ǄƴƼƺƶƴƸ�ƮƹƱưƼƱƹƴƱƸ�ƸƴƶƼƺƯƴƭƼƴưƹǇǁ�ƴ� ƹƬƹƺƶƺƸƻƺ'
ƳƴƾƺƮ�ƽ�ƼƬƳƸƱƼƺƸ�ǃƬƽƾƴǂ�+'�-&/�ƸƶƸ�ƴ�*&*,�ƸƶƸ�ƽƺƺƾ'
ƮƱƾƽƾƮƱƹƹƺ&�ƺƾƷƴǃƬǊǅƴǁƽǋ�ưƺƽƾƬƾƺǃƹǇƸƴ�ƻƼƺǃƹƺƽƾǈǊ&�
ƻƺƷƴƼƿƱƸƺƽƾǈǊ&�ǉƽƾƱƾƴǃƱƽƶƴƸƴ�ƶƬǃƱƽƾƮƬƸƴ(
ƟƬƶƲƱ� ƳƬ� ƽǃƱƾ� ƴƹƶƺƼƻƺƼƬǂƴƴ� ƹƬƹƺƯƱƷƱƵ&� ƻƼƱưƽƾƬƮ'

ƷǋǊǅƴǁ�ƽƺƭƺƵ�ƽǄƴƾǇƱ�ƴ�ǂƴƶƷƴƳƿƱƸǇƱ&�ƺưƴƹƺǃƹǇƱ�ƴƷƴ�
ƸƹƺƯƺǂƱƻƺǃƱǃƹǇƱ� ƻƺƷƴƸƱƼƹǇƱ� ǃƬƽƾƴǂǇ&� ưƺƽƾƴƯƬƱƾƽǋ�
ƳƬƸƱưƷƱƹƹƺƱ� ƻƺƷƿǃƱƹƴƱ� ƸƺưƿƷǋ� ƿƻƼƿƯƺƽƾƴ� ƴ� �ƾƺǃƶƴ�
ƯƱƷǋ�&� ǃƾƺ� Ʈ� ƽƮƺǊ� ƺǃƱƼƱưǈ� ƿƸƱƹǈǄƬƱƾ� ƼƱƳƿƷǈƾƴƼƿǊ'
ǅƱƱ� ƹƬƻƼǋƲƱƹƴƱ&� ƼƬƳƮƴƮƬƱƸƺƱ� ƹƬƹƺƯƱƷǈ'Ƹƺưƴǀƴǂƴ'
ƼƺƮƬƹƹƺƵ� ƶƺƸƻƺƳƴǂƴƱƵ(� U-W� ƒƺƭƬƮƷƱƹƴƱ� .*��ƼƱƬƶǂƴ'
ƺƹƹƺƽƻƺƽƺƭƹǇǁ�ƴ�ƹƱƼƱƬƶƾƴƮƹǇǁ�ƹƬƹƺƯƱƷƱƵ�ƶ�N?A>G;�
ƿƸƱƹǈǄƴƷƴ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƿǊ� ƿƽƬưƶƿ� ƹƬ� -1� ƴ� .-��
ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(�ƜƼƴ�ƮƮƱưƱƹƴƴ�,*�ƴƷƴ�.*��ƼƱƬƶǂƴƺƹ'
ƹƺƽƻƺƽƺƭƹƺƯƺ�ƹƬƹƺƯƱƷǋ�Ʈ�ƸƺƹƺƸƱƼ�N?A>G;�ƻƺƷƿǃƱƹǇ�
ƸƬƾƱƼƴƬƷǇ�ƽ�ƶƺƹƱǃƹǇƸ�ƿƼƺƮƹƱƸ�ƹƬƻƼǋƲƱƹƴƵ&�ƽƹƴƲƱƹ'
ƹƺƸ�ƹƬ�,0�ƴƷƴ�./��ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(�U+-W
ƛưƹƴƸ� ƴƳ� ƻƱƼƽƻƱƶƾƴƮƹǇǁ� ƸƱƾƺưƺƮ� ƼƱưƿƶǂƴƴ� ƻƺƷƴ'

ƸƱƼƴƳƬǂƴƺƹƹƺƯƺ� ƽƾƼƱƽƽƬ� ǋƮƷǋƱƾƽǋ� ƸƺưƴǀƴƶƬǂƴǋ� ƻƺ'
ƷƴƸƱƼƹƺƵ� ƸƬƾƼƴǂǇ(� ƞƾƬƹưƬƼƾƹǇƱ� ưƴƸƱƾƬƶƼƴƷƬƾƹǇƱ�
ƽƸƺƷǇ&� ƴƽƻƺƷǈƳƿƱƸǇƱ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƶƺƸƻƺƳƴ'
ƾƬǁ&� ƻƺưƮƱƼƲƱƹǇ�ưƺƽƾƬƾƺǃƹƺ� ƮǇƼƬƲƱƹƹƺƵ� ƿƽƬưƶƱ&� ƹƬ'
ƻƼƴƸƱƼ�ưƷǋ�ƯƺƸƺƻƺƷƴƸƱƼƬ�N?A>G;�ǁƬƼƬƶƾƱƼƹƬ�ƿƽƬưƶƬ�
ưƺ�+.�(�ƐƺƷǈǄƬǋ�ǃƬƽƾǈ�ƽƺƮƼƱƸƱƹƹǇǁ�ƼƱƽƾƬƮƼƬǂƴƺƹƹǇǁ�
ƶƺƸƻƺƳƴƾƺƮ� ƽƺƽƾƺƴƾ� ƴƳ� ƸƱƾƬƶƼƴƷƬƾƺƮ� ƴƷƴ� ưƴƸƱƾƬ'
ƶƼƴƷƬƾƺƮ&� Ʈ� ƶƺƾƺƼǇǁ� ƻƺƶƬƳƬƾƱƷǈ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƵ�
ƿƽƬưƶƴ�ƽƺƽƾƬƮƷǋƱƾ�ƺƾ�+(/�ưƺ�/&1�(�U+3&�,1W�Ƒ�ƽƮǋƳƴ�ƽ�ǃƱƸ�
ǋƮƷǋƱƾƽǋ� ƮƺƳƸƺƲƹǇƸ� ƻƼƴƸƱƹƱƹƴƱ� ƮƴưƺƴƳƸƱƹƱƹƹǇǁ�
ƽƸƺƷǋƹǇǁ�ƸƬƾƼƴǂ�ƽ�ƸƺƹƺƸƱƼƬƸƴ�ƹƬ�ƺƽƹƺƮƱ�ƽƴƷƺƼƬƹƬ�
U+1W&� ƾƴƺƷ'ǉƹƬ�ƴ� ƾƴƺƿƼƱƾƬƹƺƮǇƸƴ�ƺƷƴƯƺƸƱƼƬƸƴ&�ƺƭƷƬ'
ưƬǊǅƴƸƴ�ǂƱƻƹƺƵ�ƼƱƬƶǂƴƱƵ�ƻƱƼƱƹƺƽƬ�ƺƾ�ƾƴƺƷƺƮ�ƶ�ƸƱ'

ƾƬƶƼƴƷƬƾƬƸ&� ƻƱƼƽƻƱƶƾƴƮƹƺƵ� Ʈ� ƻƷƬƹƱ� ƳƬƸƱưƷƱƹƴǋ� ưƺ'
ƽƾƴƲƱƹƴǋ�ihlm'`^e�ihbgm�ƴ&�ƶƬƶ�ƽƷƱưƽƾƮƴƱ&�ƽƹƴƲƱƹƴǋ�ƹƬ'
ƻƼǋƲƱƹƴǋ�Ʈ�ƸƱƾƬƶƼƴƷǈƹǇǁ�ƻƺƷƴƸƱƼƹǇǁ�ǂƱƻǋǁ(�U+2&�,*W

ƢƭƽƭƷƿƲƽƵƾƿƵƷƭ�ƼƻƸƻƾƿƵ
ƞ'ǀƬƶƾƺƼ�"ǀƬƶƾƺƼ�ƶƺƹǀƴƯƿƼƬǂƴƴ�ƻƺƷƺƽƾƴ#�ƺƾƼƬƲƬƱƾ�

ƮƳƬƴƸƺưƱƵƽƾƮƴƱ�ưƴƳƬƵƹƬ�ƻƺƷƺƽƾƴ�ƴ�ƽƻƺƽƺƭƹƺƽƾǈǊ�ƸƬ'
ƾƱƼƴƬƷƬ�ƽƹƴƲƬƾǈ�ƽƾƼƱƽƽ�ƳƬ�ƽǃƱƾ�ǉƷƬƽƾƴǃƹƺƵ�ưƱǀƺƼƸƬ'
ǂƴƴ�ƺƾƹƺƽƴƾƱƷǈƹƺ�ƽƾƱƹƺƶ�ƻƺƷƺƽƾƴ(
ƞ'ǀƬƶƾƺƼ� ƼƬƽƽǃƴƾǇƮƬƱƾƽǋ� ƶƬƶ� ƺƾƹƺǄƱƹƴƱ� ƶƺƷƴǃƱ'

ƽƾƮƬ� ƽƮǋƳƬƹƹǇǁ� ƻƺƮƱƼǁƹƺƽƾƱƵ� "ƾ(Ʊ(� ƹƬǁƺưǋǅƴǁƽǋ� Ʈƺ�
ƮƳƬƴƸƺưƱƵƽƾƮƴƴ� ƽ� ƸƬƾƱƼƴƬƷƺƸ� ƻƼƴ� ƻƺƷƴƸƱƼƴƳƬǂƴƴ#�
ƶ� ƶƺƷƴǃƱƽƾƮƿ� ƽƮƺƭƺưƹǇǁ� ƻƺƮƱƼǁƹƺƽƾƱƵ(� ƟƬƶƴƸ� ƺƭƼƬ'
ƳƺƸ&�ǃƱƸ�ƭƺƷǈǄƱ�ƽƾƱƹƺƶ�ƮƳƬƴƸƺưƱƵƽƾƮƿƱƾ�ƽ�ƸƬƾƱƼƴƬ'
ƷƺƸ�ƻƼƴ�ƻƺƷƴƸƱƼƴƳƬǂƴƴ&�ƾƱƸ�ƭƺƷǈǄƱ�ƞ'ǀƬƶƾƺƼ&�ƴ�ƾƱƸ�
ƭƺƷǈǄƴƵ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹǇƵ� ƽƾƼƱƽƽ� ƺƲƴưƬƱƸ� Ʈ� ƼƱ'
ƳƿƷǈƾƬƾƱ�ƺƾƮƱƼƲưƱƹƴǋ(�U2W
ƚƬƴƸƱƹǈǄƬǋ�ƽƾƱƻƱƹǈ�ƽƾƼƱƽƽƬ�ƮƺƳƹƴƶƬƱƾ�Ʈ�ƻƺƷƺƽƾǋǁ�

.�ƶƷƬƽƽƬ&�ƾƬƶ�ƶƬƶ�ƿ�ƾƬƶƴǁ�ƻƷƺƸƭ�ưƺƽƾƬƾƺǃƹƺ�ƻƺƮƱƼǁƹƺ'
ƽƾƱƵ&�ƹƱ�ƽƮǋƳƬƹƹǇǁ�ƽ�ƾƶƬƹǋƸƴ�ƳƿƭƬ&�Ƭ�ƹƬƴƭƺƷǈǄƬǋ�ƽƾƱ'
ƻƱƹǈ�ƻƺƷǋƼƴƳƬǂƴƺƹƹƺƯƺ�ƽƾƼƱƽƽƬ�ƮƺƳƹƴƶƬƱƾ�Ʈ�ƻƺƷƺƽƾǋǁ�
+�ƴ�/�ƶƷƬƽƽƺƮ(
ƙƹƺƯƴƱ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƻƺưƾƮƱƼưƴƷƴ� ƮǇƽƺƶƿǊ� ƽƾƱ'

ƻƱƹǈ� ƽƾƼƱƽƽƬ� ƹƬ� ƯƼƬƹƴǂƱ� Ƴƿƭ� )ƻƷƺƸƭƬ� Ʈ� ǄƴƼƺƶƴǁ� ƴ�
ƯƷƿƭƺƶƴǁ� ƻƺƷƺƽƾǋǁ(� ƜƼƴƮƱưƱƹǇ� ƼƱƳƿƷǈƾƬƾǇ� ƼƬƽǃƱƾƬ�
ƹƬƻƼǋƲƱƹƴǋ&� ƺƭƼƬƳƿǊǅƱƯƺƽǋ� Ʈ� ǁƺưƱ� ƻƺƷƴƸƱƼƴƳƬǂƴƴ�
ƶƺƸƻƺƳƴƾƬ� "T',/*#�Ʈ�ƻƺƷƺƽƾǋǁ�ƽ�ƼƬƳƷƴǃƹǇƸƴ�ƯƷƿƭƴƹƺƵ�
ƴ� ƞ'ǀƬƶƾƺƼƺƸ(� ƟƬƶ&� ƹƬƴƭƺƷǈǄƴƵ� ƽƾƼƱƽƽ� "3&2� �� *&-� ǜ�
++&+���*&-�ƚ#�ƭǇƷ�ƺƾƸƱǃƱƹ�ƿ�ƻƺƷƺƽƾƱƵ�ƽ� ƯƷƿƭƴƹƺƵ�-*�ǜ�
-0&*�ƸƸ�ƴ�ƞ'ǀƬƶƾƺƼƺƸ�*&/'*&0�U.W(
Ƒ� ƼƬƸƶƬǁ� ƴƳƿǃƱƹƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ&� ƸƺƲƹƺ� ƭǇƷƺ�

ƽưƱƷƬƾǈ�ƮǇƮƺư&�ǃƾƺ�ƿƽƬưƺǃƹǇƱ�ƹƬƻƼǋƲƱƹƴǋ�ƳƬƮƴƽǋƾ�ƶƬƶ�
ƺƾ�ƴǁ�ưƴƬƸƱƾƼƬ&�ƾƬƶ�ƴ�ƺƾ�ƯƷƿƭƴƹǇ�ƼƱƽƾƬƮƼƴƼƿƱƸƺ�ƻƺƷƺ'
ƽƾƴ(�ƐǇƷƺ�ƺƭƹƬƼƿƲƱƹƺ&�ǃƾƺ�ƯƷƿƭƴƹƬ�ƻƺƷƺƽƾƴ�ƺƶƬƳǇƮƬƱƾ�
ƭƺƷƱƱ� ƽƴƷǈƹƺƱ� ƮƷƴǋƹƴƱ&� ǃƱƸ� ưƴƬƸƱƾƼ(� ƜƼƺƮƱưƱƹƹǇƱ�
ƴƽƽƷƱưƺƮƬƹƴǋ� ƻƺƳƮƺƷǋǊƾ� ƻƼƱưƻƺƷƺƲƴƾǈ&� ǃƾƺ� ƸƴƶƼƺ'
ƾƼƱǅƴƹǇ�ƺƾ�ƹƬƻƼǋƲƱƹƴƵ�ƽƮǋƳƬƹǇ�ƽ�ƺƭǆƱƸƺƸ�ƼƱƽƾƬƮƼƬ'
ǂƴƴ(

ƟƼƻƾƻƮ�ƯƺƲƾƲƺƵǌ�ƹƭƿƲƽƵƭƸƭ
ſƷƴƹƴǃƱƽƶƴ�ƮƱƷƴǃƴƹƿ�ƹƬƻƼǋƲƱƹƴƵ�ƮƺƳƸƺƲƹƺ�ƿƸƱƹǈ'

Ǆƴƾǈ&�ƻƼƴƸƱƹǋǋ�ƲƴưƶƺƾƱƶƿǃƴƵ�ƸƬƾƱƼƴƬƷ�ƸƱƲưƿ�ƶƺƸƻƺ'
ƳƴƾƺƸ�ƴ�ƽƾƱƹƶƬƸƴ�ƻƺƷƺƽƾƴ(�Ƒ�ưƬƹƹƺƸ�ƽƷƿǃƬƱ�ưƺƽƾƴƯƬ'
Ʊƾƽǋ� ƼƬƽƻƼƱưƱƷƱƹƴƱ� ƹƬƻƼǋƲƱƹƴƵ� Ʈ� ƭƺƷƱƱ� ƼƬƮƹƺƸƱƼ'
ƹƺƸ�ƶƷǊǃƱ�ƮưƺƷǈ�ƽƷƺǋ�ƽ�ƹƴƳƶƴƸ�ƸƺưƿƷƱƸ�ƿƻƼƿƯƺƽƾƴ(
ƚƴƳƶƺƸƺưƿƷǈƹǇƵ�ƶƺƸƻƺƳƴƾ�ƸƺƲƱƾ�ƭǇƾǈ�ƼƱƶƺƸƱƹưƺ'

ƮƬƹ�Ʈ�ƶƬǃƱƽƾƮƱ�ƬƸƺƼƾƴƳƴƼƿǊǅƱƯƺ�ƻƱƼƮƺƯƺ�ƽƷƺǋ�ƭƷƬƯƺ'
ưƬƼǋ� ƱƯƺ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƹƴƳƶƺƸƿ� ƸƺưƿƷǊ� ƿƻƼƿƯƺƽƾƴ� ƴ�
ƭƺƷǈǄƱƵ�ƽƻƺƽƺƭƹƺƽƾƴ�ƶ�ưƱǀƺƼƸƴƼƺƮƬƹƴǊ�ƴ�ƾƱƶƿǃƱƽƾƴ&�
ǃƾƺ�ƽƻƺƽƺƭƽƾƮƿƱƾ�ƽƹƴƲƱƹƴǊ�ƹƬƻƼǋƲƱƹƴǋ�ƻƺƷƴƸƱƼƴƳƬ'
ǂƴƴ�ƿƽƬưƶƴ�ƺƾ�ƮǇǄƱƷƱƲƬǅƴǁ�ƽƷƺƱƮ�ƸƬƾƱƼƴƬƷƬ(�U,,&�,-&�
,.W�ƛưƹƬƶƺ&�Ʈ�ƾƺ�ƲƱ�ƮƼƱƸǋ&�ƽƿǅƱƽƾƮƿǊƾ�ƴƽƽƷƱưƺƮƬƹƴǋ&�
ƻƺ�ưƬƹƹǇƸ�ƶƺƾƺƼǇǁ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ��ƬƸƺƼƾƴƳƴƼƿǊǅƱƯƺ�
ƽƷƺǋ��ƹƱ�ƻƼƴƮƺưƴƾ�ƶ�ƿƸƱƹǈǄƱƹƴǊ�ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺ'
Ưƺ�ƽƾƼƱƽƽƬ(�U,&�,0W
ſƬƶ� ƺƾƸƱǃƬƷƺƽǈ� Ʈ� ƼƬƭƺƾƬǁ� ƹƱƶƺƾƺƼǇǁ� ƬƮƾƺƼƺƮ&� ƴƹ'

ƶƼƱƸƱƹƾƹƺƱ&� ƾƺ� Ʊƽƾǈ� ƻƺƽƷƺƵƹƺƱ� ƮƹƱƽƱƹƴƱ� ƶƺƸƻƺƳƴƾƬ�
ƽƻƺƽƺƭƹƺ� ƽƹƴƳƴƾǈ� ƻƺƶƬƳƬƾƱƷƴ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƯƺ�
ƽƾƼƱƽƽƬ� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƾƬƶ� ƹƬƳǇƮƬƱƸƺƵ� ƸƱƾƺưƴƶƺƵ�
[ned'ɗee&�ǃƾƺ&�ƻƺ'ƮƴưƴƸƺƸƿ&�ƽƮǋƳƬƹƺ�ƽ�ƶƺƽƮƱƹƹǇƸ�ƿƸƱƹǈ'
ǄƱƹƴƱƸ�ƞ'ǀƬƶƾƺƼƬ�ưƷǋ�ƶƬƲưƺƵ�ƻƺƽƷƱưƿǊǅƱƵ�ƻƺƼǂƴƴ�
ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�ƴ�ƭƺƷǈǄƱƵ�ƽƻƺƽƺƭƹƺƽƾǈǊ�
ƶ�ưƱǀƺƼƸƬǂƴƴ�ƿ�ƸƬƷǇǁ�ưƺƳ�ƶƺƸƻƺƳƴƾƺƮ(�U3W�ƜƼƴǃƱƸ&�ƹƱ�
ƺƾƸƱǃƬƷƺƽǈ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƺƵ�ƼƬƳƹƴǂǇ�ƻƼƴ�ƴƽ'
ƻƺƷǈƳƺƮƬƹƴƴ� ƯƺƼƴƳƺƹƾƬƷǈƹƺƯƺ� ƴƷƴ� ƶƺƽƺƯƺ� ƹƬƽƷƺƱƹƴǋ�
ƻƺƼǂƴƵ�ƸƬƾƱƼƴƬƷƬ(

ƞƲƳƵƹ�ǁƻƿƻƼƻƸƵƹƲƽƵƴƭǃƵƵ
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ƞ� ƾƺǃƶƴ� ƳƼƱƹƴǋ� ƴƳƸƱƹƱƹƴǋ� ƬƯƼƱƯƬƾƹƺƯƺ� ƽƺƽƾƺǋƹƴǋ�
ƶƺƸƻƺƳƴƾƬ� ƻƼƺǂƱƽƽ� ƻƺƷƴƸƱƼƴƳƬǂƴƴ� ƻƼƺǁƺưƴƾ� Ʈ� ưƮƱ�
ǀƬƳǇ&� ƶƺƾƺƼǇƱ� ƼƬƳưƱƷǋǊƾƽǋ� ƾƬƶ� ƹƬƳǇƮƬƱƸƺƵ� �ƾƺǃƶƺƵ�
ƯƱƷǋ��"ihlm'`^e�ihbgm&�ƾƺǃƶƬ�ƺƾƮƱƼƲưƱƹƴǋ#(
Ƒ� ƻƱƼƮƺƵ� "ƻƼƱƯƱƷƱƮƺƵ#� ǀƬƳƱ&� ưƺ� ƺƾƮƱƼƲưƱƹƴǋ&� ƸƬ'

ƾƱƼƴƬƷ� ƴƸƱƱƾ� ƽƮƺƵƽƾƮƬ�ƲƴưƶƺƯƺ� ƾƱƷƬ&� ƽƺǁƼƬƹǋǋ� ƾƱƶƿ'
ǃƱƽƾǈ(�ƕƬ�ƽǃƱƾ�ƮǋƳƶƺƽƾƴ�ƴ�ƾƱƶƿǃƱƽƾƴ�Ʈ�ǉƾƺƵ�ǀƬƳƱ�ƶƺƸ'
ƻƱƹƽƴƼƿƱƾƽǋ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƬǋ� ƿƽƬưƶƬ(� Ƒƺ� ƮƾƺƼƺƵ�
"ƻƺƽƾƯƱƷƱƮƺƵ#�ǀƬƳƱ�ƻƺƷƴƸƱƼƴƳƬǂƴƴ&�ƶƺƯưƬ��ƾƺǃƶƬ�ƯƱƷǋ��
ưƺƽƾƴƯƹƿƾƬ&�ƸƬƾƱƼƴƬƷ�ƾƮƱƼưƱƱƾ&�Ƭ�ƾƱƶƿǃƱƽƾǈ�ƴ�ƮƹƿƾƼƱƹ'
ƹǋǋ�ưƱǀƺƼƸƬǂƴǋ�ƶƺƸƻƺƳƴƾƬ�ƻƼƱƶƼƬǅƬƱƾƽǋ&�ƽƾƼƱƽƽ�ƻƺ'
ƷƴƸƱƼƴƳƬǂƴƴ�ƻƱƼƱưƬƱƾƽǋ� ƹƬ� ƾƶƬƹƴ� ƳƿƭƬ(�Ƒ� ǉƾƺƵ�ǀƬƳƱ�
ƮƺƳƹƴƶƬǊƾ�ƹƬƻƼǋƲƱƹƴǋ�ƹƬ�ƯƼƬƹƴǂƱ�ƼƬƳưƱƷƬ�ǀƬƳ(
ƞƾƼƱƽƽ� ƹƬ� ƯƼƬƹƴǂƱ� ƻƷƺƸƭƬ)ƾƶƬƹƴ� ƳƿƭƬ&� ƮƺƳƹƴƶƬǊ'

ǅƴƵ�ƳƬ�ƽǃƱƾ�ƿƽƬưƶƴ&�ƹƬ�ƻƱƼƮƺƸ�ǉƾƬƻƱ�ƻƺƷƴƸƱƼƴƳƬǂƴƴ�
ƳƹƬǃƴƾƱƷǈƹƺ� ƽƹƴƲƱƹ(� ƜƼƴ� ưƷƴƾƱƷǈƹƺƵ� ǀƺƾƺƻƺƷƴƸƱ'
ƼƴƳƬǂƴƴ�Ʈ� ƺƻƼƱưƱƷƱƹƹǇǁ�ƼƱƲƴƸƬǁ� ƿưƬƱƾƽǋ� ƿƮƱƷƴǃƴƾǈ�
ƻƱƼƮƿǊ�ǀƬƳƬ�ƻƺƷƴƸƱƼƴƳƬǂƴƴ&�ǃƾƺ�ƮƱưƱƾ�ƶ�ƭƺƷƱƱ�ƸƱư'
ƷƱƹƹƺƸƿ�ƼƬƳƮƴƾƴǊ�ƽƾƼƱƽƽƺƮƺƯƺ�ƹƬƻƼǋƲƱƹƴǋ(
ƖƽƻƺƷǈƳƺƮƬƹƴƱ� ƸƺưƴǀƴǂƴƼƺƮƬƹƹǇǁ� ƻƼƺƾƺƶƺƷƺƮ�

ǀƺƾƺƺƾƮƱƼƲưƱƹƴǋ&�ƮƶƷǊǃƬǋ�MI@N�ƴ�JOFM?�ƼƱƲƴƸǇ&�ƻƺ�
ƽƼƬƮƹƱƹƴǊ� ƽƺ� ƽƾƬƹưƬƼƾƹǇƸ� ƼƱƲƴƸƺƸ� ƳƬƽƮƱǃƴƮƬƹƴǋ&�
ƽƻƺƽƺƭƹǇ�ƽƹƴƳƴƾǈ�ƳƹƬǃƱƹƴǋ�ƽƾƼƱƽƽƬ�ƹƬ�+.��ƴ�+3��ƽƺ'

ƺƾƮƱƾƽƾƮƱƹƹƺ(�U,3&-*W�Ƒ�ƾƺ�ƲƱ�ƮƼƱƸǋ&�ƬƮƾƺƼƬƸƴ�ƺƾƸƱǃƬ'
Ʊƾƽǋ�ƻƺƾƱƹǂƴƬƷǈƹƺƱ�ƻƬƯƿƭƹƺƱ�ưƱƵƽƾƮƴƱ&�ƺƶƬƳǇƮƬƱƸƺƱ�
ƹƴƳƶƺƴƹƾƱƹƽƴƮƹǇƸ�ƺƭƷƿǃƱƹƴƱƸ&�ƹƬ�ǀƴƳƴƶƺ'ƸƱǁƬƹƴǃƱ'
ƽƶƴƱ�ǁƬƼƬƶƾƱƼƴƽƾƴƶƴ�ƸƬƾƱƼƴƬƷƬ(�U-+W

ƒƨƒƜƓƨ
ƜƺƷƴƸƱƼƴƳƬǂƴƺƹƹǇƵ� ƽƾƼƱƽƽ� ǜ� ǉƾƺ�ƸƿƷǈƾƴǀƬƶƾƺƼƴ'

ƬƷǈƹǇƵ� ƻƼƺǂƱƽƽ&� ǋƮƷǋǊǅƴƵƽǋ� ƹƱƺƾǆƱƸƷƱƸƺƵ� ǃƬƽƾǈǊ�
ƻƼƬƶƾƴǃƱƽƶƴ�ƷǊƭƺƵ�ƼƱƽƾƬƮƼƬǂƴƴ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƸƴ�
ƶƺƸƻƺƳƴƾƹǇƸƴ�ƸƬƾƱƼƴƬƷƬƸƴ(
ƀǃƴƾǇƮƬǋ�ƽƾƱƻƱƹǈ&� Ʈ� ƶƺƾƺƼƺƵ�ǋƮƷƱƹƴƱ�ƻƺƷƴƸƱƼƴƳƬ'

ǂƴƺƹƹƺƯƺ� ƽƾƼƱƽƽƬ� ƽƻƺƽƺƭƹƺ� ƮƷƴǋƾǈ� ƹƬ� ƻƺƽƾƻƷƺƸƭƴ'
ƼƺƮƺǃƹǇƱ� ƺƽƷƺƲƹƱƹƴǋ&� ƻƼƱưƽƾƬƮƷǋƱƾƽǋ� ƷƺƯƴǃƹǇƸ� ƳƬ'
ƶƷǊǃƴƾǈ&� ǃƾƺ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹǇƵ� ƽƾƼƱƽƽ� ƽƾƺƸƬƾƺƷƺ'
ƯƴǃƱƽƶƴǁ� ƶƺƸƻƺƳƴƾƹǇǁ� ƼƱƽƾƬƮƼƬǂƴƺƹƹǇǁ� ƸƬƾƱƼƴƬƷƺƮ�
ǋƮƷǋƱƾƽǋ�ƶƷƴƹƴǃƱƽƶƴ�ƳƹƬǃƴƸǇƸ(
ƟƬƶ�ƶƬƶ�ǉƾƺ�ƻƺƶƬ�ƱǅƱ�ƹƱ�ưƺƽƾƴƯƹƿƾƺ�ƺƾƽƿƾƽƾƮƴƱ�ƳƹƬ'

ǃƴƾƱƷǈƹƺƯƺ� ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƯƺ� ƽƾƼƱƽƽƬ� Ʈƺ� ƮƼƱƸǋ�
ƷƱǃƱƹƴǋ&� ƽǃƴƾƬƱƾƽǋ&� ǃƾƺ� ƹƿƲƹƺ� ƽƾƬƼƬƾǈƽǋ� ƸƴƹƴƸƴƳƴ'
ƼƺƮƬƾǈ� ƹƱưƺƽƾƬƾƶƴ� ưƬƹƹǇǁ� ƸƬƾƱƼƴƬƷƺƮ� ƴ� ƽƾƼƱƸƴƾǈƽǋ�
ƶ� ƷƿǃǄƱƵ� ƬưƯƱƳƴƴ&� ǃƾƺ� ƮƶƷǊǃƬƱƾ� Ʈ� ƽƱƭǋ� ƹƬưƷƱƲƬǅƿǊ�
ƴƳƺƷǋǂƴǊ�ƻƺƷƺƽƾƴ�ƳƿƭƬ&�ƽƺƺƾƮƱƾƽƾƮƿǊǅƴƱ�ƻƼƺƾƺƶƺƷǇ�
ƺƾƮƱƼƲưƱƹƴǋ&�ƶƺƾƺƼǇƱ�ƽƮƺưǋƾ�ƶ�ƸƴƹƴƸƿƸƿ�ƻƺƷƴƸƱƼƴ'
ƳƬǂƴƺƹƹǇƵ�ƽƾƼƱƽƽ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4
+(�>knffhg]�D(F(�>^`kZ]Zmbhg&�@Zmb`n^&�Zg]�@Zbenk^�h_�L^lbg�>^gmZe�

=hfihlbm^(�GZm^kbZel�D�>^gm�L^l�21"2#&�,**2(
,(�Lh[^kmh�L(�<kZ`Z&�>(>(M(&�G(M(&�Ja(>(5�NahfZl�D(�Bbemhg&�>(>(M(5�

DZ\d� F(� @^kkZ\Zg^&� Ja(>(� =hgmkZ\mbhg� lmk^ll� h_� _ehpZ[e^� \hfihlbm^�
fZm^kbZel�Zg]�ma^bk�^__b\Z\r�Zl�lmk^ll'k^eb^obg`� eZr^kl(�D;>;&�Phe(�+-.&�
Dng^�,**-

-(�G^^k^bl�=NQ&�GÎg\ahp�?;&�]^�Iebo^bkZ�]Z�LhlZ�QF&�]Z�MbeoZ�;@&�
JboZ�?(�Jherf^kbsZmbhg�lakbgdZ`^�lmk^ll�h_�k^lbg'[Zl^]�]^gmZe�fZm^kbZel(�
;� lrlm^fZmb\� k^ob^p� Zg]� f^mZ'ZgZerl^l� h_� \hfihlbmbhg� lmkZm^`b^l(� D�
G^\a�<^aZo�<bhf^]�GZm^k(�,*+252,4,02�,2+(

.(�LZ_Z^e�@kZg\bl\h�FbZ�Ghg]^eeb&�GZkbebZ�GZmmZk�]^�;fh¼]h�=Zfihl�
P^eh(� Cg_en^g\^� h_� \hfihlbm^� k^lbgl� ohenf^� Zg]� ='_Z\mhk� hg� ma^�
lakbgdZ`^�iherf^kbsZmbhg�lmk^ll(�<kZs�>^gm�M\b�,*+0�;ik)Dng5+3

/(�AZ[kb^e� @^ebi^� AnbfZkµ^l&� ?]befZk� GZk\^ebgh&� CoZgZ� =^lZkbgh&�
@³[bh�<hllhb�Pb\^gm^&�=Zkehl�Lh[^kmh�AkZg]bgb&�LZ_Z^e�JeZgZ�MbfÇ^l(�
GbgbfbsZmbhg�h_�iherf^kbsZmbhg�lakbgdZ`^�^__^\ml�hg�\hfihlbm^� k^lbgl�
[r�ma^�\hgmkhe�h_�bkkZ]bZg\^�]nkbg`�ma^�iahmhZ\mboZmbhg�ikh\^ll(�D�;iie�
IkZe�M\b�,*+2(

0(�HZg\r� MhpZg&� ;]Zf� >h[lhg&� GZ\b^c� Jh]`hkldb&� =akblmhia^k�
H(� <hpfZg(� >rgZfb\� \hoZe^gm� \a^fblmkr� ">==#� bg� ]^gmZe� k^lmhkZmbo^�
fZm^kbZel4� Cfie^f^gmZmbhg� h_� Z� >=='[Zl^]� Z]Zimbo^� bgm^k_Z\^� ";C#� Zm�
ma^� k^lbgǜ_bee^k� bgm^k_Z\^� _hk� bfikho^]�i^k_hkfZg\^(�>^gmZe�GZm^kbZel&�
Phenf^�-0&�Clln^�+&�,*,*&�JZ`^l�/-'/3(

1(�H(D(� Ii]Zf&� @(B(� oZg� ]^� MZg]^&� ?(� <khgdahklm&� G(M(� =^g\b&�
J(� <hmm^g[^k`&� O(� JZee^l^g&� ^m� Ze((� Fhg`^obmr� h_� ihlm^kbhk� \hfihlbm^�
k^lmhkZmbhgl4� Z� lrlm^fZmb\� k^ob^p� Zg]� f^mZ'ZgZerlbl(� D� >^gm� L^l&� 3-�
",*+.#&�ii(�3.-'3.3

2(�;gmhgn\\b� Dhl^ia�G(&� Abnl^ii^mmb� ;gmahgr� ;(&� I�>hgg^ee� Dnlmbg�
H(L(&� M\anfZ\a^k� AZkr� ?(� Zg]� Mdkmb\� >kZ`h(� Jherf^kbsZmbhg� Mmk^ll�
>^o^ehif^gm� bg� >^gmZe� =hfihlbm^l4� ?__^\m� h_� =Zobmr� >^lb`g� @Z\mhk(�
GZm^kbZel�,**3(

3(�Dngdrn� JZkd&� Dna^Z� =aZg`&� DZ\d� @^kkZ\Zg^&� Cg� <h`� F^^(� Bhp�
lahne]�\hfihlbm^�[^� eZr^k^]� mh� k^]n\^�lakbgdZ`^�lmk^ll4� Cg\k^f^gmZe�
hk�[ned�_beebg`9�>^gmZe�GZm^kbZel&�Phenf^�,.&�Clln^�++�,**2&�JZ`^l�+/*+'
+/*/(

+*(� =Zkehl�Dhl»�MhZk^l&�;g]k»�Fnbl�@ZkbZ'?'MbeoZ&�Ghgbl^�]^�JZneZ�
Lh]kb`n^l&� ;g]hfZk� <kngh� @^kgZg]^l� Pbe^eZ&� =Zkf^f� MbeobZ� J_^b_^k&�
>ZkZg^^� NZgm[bkhcg&� ;gma^ngbl� P^klenbl(� Jherf^kbsZmbhg� lakbgdZ`^�
lmk^ll� h_� \hfihlbm^� k^lbgl� Zg]� k^lbg� \^f^gml� ǜ�QaZm� ]h� p^� g^^]� mh�
dghp(�<kZs(�IkZe�L^l(�,*+15-+(

++(� >(=(� QZmml&� ;(M(� GZkhn_&� ;(G(� ;e'Bbg]b(� Jahmh'iherf^kbsZmbhg�
lakbgdZ`^'lmk^ll�dbg^mb\l�bg�k^lbg'\hfihlbm^l4�f^mah]l�]^o^ehif^gm(�
>^gmZe�GZm^kbZel&�Phenf^�+3&�Clln^�+�,**-&�JZ`^l�+'++(

+,(� @(� Ahg¹Zeo^l&� F(=(� <hZkh&� D(F(� @^kkZ\Zg^&� L(L(� <kZ`Z(� ;�
\hfiZkZmbo^�^oZenZmbhg�h_�iherf^kbsZmbhg�lmk^ll�]ZmZ�h[mZbg^]�pbma�_hnk�
]b__^k^gm�f^\aZgb\Ze�m^lmbg`�lrlm^fl(�>^gm(�GZm^k(&�,2�",*+,#&�ii(�02*'
020(

+-(� L(L(�GhkZ^l&�D(Q(�AZk\bZ&�G(>(�<Zkkhl&�M(B(�F^pbl&�=(M(�J_^b_^k&�
D(�Fbn&�D(Q(�MmZgl[nkr(�=hgmkhe�h_�iherf^kbsZmbhg�lakbgdZ`^�Zg]�lmk^ll�bg�

gZgh`^e'fh]b_b^]�fhghf^k�Zg]�\hfihlbm^�fZm^kbZel(�>^gm(�GZm^k(&�,1�
",*++#&�ii(�/*3'/+3(

+.(� >k(� ;dlaZr� FZg`ZebZ&� >k� ;ZlmaZ� <n\a&� GZeaZk� EaZfZk&� >k(�
JZkma�JZm^e(�Jherf^kbsZmbhg�MakbgdZ`^�h_�=hfihlbm^�L^lbgl4�;�L^ob^p(�
DhnkgZe�h_�G^]b\Ze�Zg]�>^gmZe�M\b^g\^�L^l^Zk\a&�Phenf^�,w� Clln^�+*�
",*+/#�ii4�,-',1(

+/(� @(� Ahg\Zeo^l&� =(F(� ;s^o^]h&� D(F(� @^kkZ\Zg^&� L(L(� <kZ`Z(�
<blAG;)N?A>G;�kZmbh�Zg]� _bee^k�\hgm^gm�^__^\ml�hg�lakbgdZ`^�lmk^ll(�
>^gm(�GZm^k(&�,1�",*++#&�ii(�/,*'/,0(

+0(� D(>(� MZmm^kmapZbm^&� ;(� GZblnkbZ&� E(� Ph`^e&� >(=(� QZmml(� ?__^\m�
h_� k^lbg'\hfihlbm^� _bee^k� iZkmb\e^� lbs^� Zg]� laZi^�hg� lakbgdZ`^'lmk^ll(�
>^gm(�GZm^k(&�,2�",*+,#&�ii(�0*3'0+.(

+1(� D(>(�?b\d&�M(J(�EhmaZ&�=(=(�=aZii^ehp&�E(P(�EbepZr&�A(D(�Ab^l^&�
;(A(� AeZkhl&� =(M(� Jbgsbgh(� Jkhi^kmb^l� h_� lbehkZg^'[Zl^]� ]^gmZe� k^lbgl�
Zg]�\hfihlbm^l�\hgmZbgbg`�Z�lmk^ll'k^]n\bg`�fhghf^k(�>^gm(�GZm^k(&�
,-�",**1#&�ii(�+*++'+*+1(

+2(� =(M(�J_^b_^k&�H(>(�Qbelhg&�T(L(�Ma^emhg&�D(Q(�MmZgl[nkr(�>^eZr^]�
`^eZmbhg� makhn`a� \aZbg'mkZgl_^k� k^Z\mbhgl4� f^\aZgblf� _hk� lmk^ll�
k^]n\mbhg�bg�f^maZ\kreZm^�g^mphkdl(�Jherf^k&�/,�",*++#&�ii(�-,3/'--*-

+3(� @(�Ahg\Zeo^l&�S(�EZpZgh&�L(L(�<kZ`Z(�=hgmkZ\mbhg�lmk^ll�k^eZm^]�
mh�\hfihlbm^�bghk`Zgb\�\hgm^gm(�>^gm�GZm^k&�,0�",*+*#&�ii(�1*.'1*3(

,*(� ;g]k^� F(@ZkbZ'^'MbeoZ&� =Zkf^f� M(J_^b_^k(� >^eZr^]� iahmh'
Z\mboZmbhg� Zg]� Z]]bmbhg� h_� mabh'nk^maZg^4� CfiZ\m� hg� iherf^kbsZmbhg�
dbg^mb\l� Zg]� lmk^ll� h_� ]nZe'\nk^]� k^lbg� \^f^gml(� DhnkgZe� h_�>^gmblmkr�
Phenf^�0/&�I\mh[^k�,*+1&�JZ`^l�+*+'+*3(

,+(� F^m¿\bZ�=kblmbgZ�=b]k^bkZ�<hZkh&�@e³obZ�Ahg¹Zeo^l&�NaZrl^�=hlmZ�
AnbfZkµ^l&� DZ\d� Fb[hkbh� @^kkZ\Zg^&� ;gma^ngbl� P^klenbl&� Lh[^kmh�
Ln``b^kh�<kZ`Z(�Jherf^kbsZmbhg�lmk^ll&�lakbgdZ`^�Zg]�^eZlmb\�fh]nenl�
h_� \nkk^gm� ehp'lakbgdZ`^� k^lmhkZmbo^� \hfihlbm^l(� >^gmZe� GZm^kbZel&�
Phenf^�,0&�Clln^�+,�,*+*&�JZ`^l�++..'++/*(

,,(� =hkg^ebl� D(� Ee^o^keZZg&� ;e[^km� D(� @^bes^k(� Jherf^kbsZmbhg�
lakbgdZ`^� Zg]� \hgmkZ\mbhg� lmk^ll� h_� ]^gmZe� k^lbg� \hfihlbm^l(� >^gmZe�
GZm^kbZel&�Phenf^�,+&�Clln^�+,�,**/&�JZ`^l�++/*'++/1(

,-(� L(L(� <kZ`Z&� D(F(� @^kkZ\Zg^(� ;em^kgZmbo^l� bg� iherf^kbsZmbhg�
\hgmkZ\mbhg� lmk^ll�fZgZ`^f^gm(� =kbmb\Ze� L^ob^pl� bg�IkZe� <bheh`r� Zg]�
G^]b\bg^&�+/�",**.#&�ii(�+10'+2.(

,.(� Shng`\ane�Ephg&�DZ\d�@^kkZ\Zg^&�Cg'<h`�F^^(�?__^\m�h_�eZr^kbg`�
f^mah]l&� \hfihlbm^� mri^&� Zg]� _ehpZ[e^� ebg^k� hg� ma^� iherf^kbsZmbhg�
lakbgdZ`^� lmk^ll�h_� eb`am� \nk^]�\hfihlbm^l(�>^gmZe�GZm^kbZel&� Phenf^�
,2&�Clln^�1&�,*+,&�JZ`^l�2*+'2*3(

,/(� DZ\d�F(�@^kkZ\Zg^&�NahfZl�D(�Bbemhg(�Jherf^kbsZmbhg�lmk^ll�ǜ�Cl�
bm�\ebgb\Zeer�f^Zgbg`_ne9�;\Z]^fr�h_�>^gmZe�GZm^kbZel&�,*+/

,0(� G(� =Z]^gZkh&� A(� GZk\a^lb&� @(� ;gmhgbheeb&� =(� >Zob]lhg&� ?(>(M(�
>hk`bh&� F(� <k^l\ab(� @ehpZ[bebmr� h_� \hfihlbm^l� bl� gh� `nZkZgm^^� _hk�
\hgmkZ\mbhg�lmk^ll�k^]n\mbhg(�>^gmZe�GZm^kbZel&�,/�",**3#&�ii(�0.3'0/.(

,1(� C(<(�F^^&�<(B(�=ah&�B(B(�Mhg&�=(G(�Of(�;�g^p�f^mah]�mh�f^Zlnk^�
ma^�iherf^kbsZmbhg�lakbgdZ`^�dbg^mb\l�h_�eb`am�\nk^]�\hfihlbm^l(�D�IkZe�
L^aZ[be&�-,�",**/#&�ii(�-*.'-+.(
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,2(� B(D(�Ebf&�M(B(�JZkd(�G^Zlnk^f^gm�h_�ma^�bgm^kgZe�Z]ZimZmbhg�h_�
k^lbg�\hfihlbm^l�nlbg`�fb\kh'=N�Zg]�bml�\hkk^eZmbhg�pbma�iherf^kbsZmbhg�
lakbgdZ`^(�Ii^kZm(�>^gm(&�-3�",*+.#&�ii(�/1'1*(

,3(� D^__k^r�Q(�MmZgl[nkr&�GZkbZg^eZ�Nkncbeeh'F^fhg&�Bnb�Fn&�Rbg`sa^�
>bg`&�SZg�Fbg&�DngaZh�A^(�=hgo^klbhg']^i^g]^gm�lakbgdZ`^�lmk^ll�Zg]�
lmkZbg� bg� ]^gmZe� k^lbgl� Zg]� \hfihlbm^l(� >^gmZe� GZm^kbZel&� Phenf^� ,+&�
Clln^�+�,**/&�JZ`^l�/0'01(

-*(� B(�Fn&�D(Q(�MmZgl[nkr&�=(H(�<hpfZg(�CfiZ\m�h_�=nkbg`�Jkhmh\he�
hg�=hgo^klbhg�Zg]�MakbgdZ`^�Mmk^ll(�>^gm�L^l�2."3#42,,'2,0&�,**/(

-+(� ?ebl^n�;e]kb`ab�GÎg\ahp&�=Zkbg^�NZbl�Q^em^k�G^^k^bl&�Q^eebg`mhg�
Fnbs� ]^� Iebo^bkZ� ]Z� LhlZ&� ;]kbZgZ� @^kgZg]^l� ]Z� MbeoZ&� ?oZg]kh� JboZ(�
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Abstract
Na^�ikh[e^f�h_�\hgɕb\ml�Zkblbg`�[^mp^^g�Z�]h\mhk�Zg]�Z�iZmb^gm�bg�Z�]^gmZe�\ebgb\�bl�ik^l^gm^](�Na^�\aZkZ\m^kblmb\�h_�

\hgɕb\mh`^gb\�i^klhgZebmb^l�Zg]�\hgɕb\mh`^gb\�lbmnZmbhgl&�ma^�h\\nkk^g\^�h_�pab\a�bl�ihllb[e^�Zm�Z�]^gmZe�Ziihbgmf^gm&�
bl� `bo^g(� Na^�pZrl�Zg]�f^mah]l�h_� \k^Zmbg`�Zg�himbfZe� k^eZmbhglabi�[^mp^^g�Z�]^gmblm� Zg]�Z�iZmb^gm� Zk^�ik^l^gm^]&�
pab\a�Zeehpl�rhn�mh�\hg]n\m�mk^Zmf^gm�pbma�fZqbfnf�^_ɔ\b^g\r�Zg]�fnmnZe�[^g^ɔm(�>^gmblml&�lmZkmbg`�ma^bk�bg]^i^g]^gm�
ikh_^llbhgZe�Z\mbobmb^l&�lahne]�\hkk^\mer�nl^�ilr\aheh`b\Ze�ldbeel�Zm�hnmiZmb^gm�Ziihbgmf^gml4�ma^�Z[bebmr�mh�li^Zd&�a^Zk&�
i^klnZ]^&�^lmZ[ebla�ihlbmbo^�bgm^ki^klhgZe�\hgmZ\ml�pbma�]b__^k^gm�ilr\aheh`b\Ze�mri^l�h_�iZmb^gml&�k^\h`gbs^�^f^k`bg`�
\hgɕb\ml�Zm�ma^�bgbmbZe�lmZ`^&�ghm�`^m�bgoheo^]�bg�ma^�\hgɕb\m�bml^e_&�[^�Z[e^�mh�fZgZ`^�ma^�\hgɕb\m�Zg]�^qmbg`nbla�bm�nlbg`�
ilr\aheh`b\Ze� m^\agbjn^l� Zg]� m^\agbjn^l(� @neer�f^^m� ma^� ^qi^\mZmbhgl� h_� ma^� iZmb^gm� pah� aZl� Ziieb^]� _hk� a^ei� bg� Z�
f^]b\Ze�bglmbmnmbhg(
E^rphk]l4�\hgɕb\mheh`r&�bgm^ki^klhgZe�k^eZmbhglabil&�\hgɕb\m'k^eZm^]�i^klhgZebmr&�Z\mbo^�eblm^gbg`&�̂ fiZmar&�[^aZobhk�

lmkZm^`r&�\hglnf^k�m^kkhkblf(

L^\^bo^]4�-*(*.(,*,*5�k^obl^]4�-*(*/(,*,*5�Z\\^im^]4�*,(*0(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�C(Ɣ(�<^e^ghoZ&�;(P(�Gbmkhgbg&�I(;(�;sZkhoZ&�;(P(�Jh]hikb`hkZ&�I(;�En]krZoml^o(�Øhgɕb\m�fZgZ`^f^gm�bg�
]^gmblmkr(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

ƕƬ�ƻƺƽƷƱưƹƱƱ�ưƱƽǋƾƴƷƱƾƴƱ�Ʈ�ƱƮƼƺƻƱƵƽƶƴǁ�ƽƾƼƬƹƬǁ�ƴ�
Ʈ�Ɲƺƽƽƴƴ�ƼƱƳƶƺ�ƿƮƱƷƴǃƴƷƺƽǈ�ƶƺƷƴǃƱƽƾƮƺ�ƶƺƹǀƷƴƶƾƹǇǁ�
ƽƴƾƿƬǂƴƵ� ƹƬ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƸ� ƻƼƴƱƸƱ(� ƜƼƴ� ƺƶƬƳƬ'

ƹƴƴ�ƸƱưƴǂƴƹƽƶƺƵ�ƻƺƸƺǅƴ�ƺƾƹƺǄƱƹƴǋ�ƮƼƬǃƬ�ƴ�ƻƬǂƴƱƹ'
ƾƬ�ƸƺƯƿƾ�ƺƭƺƽƾƼƴƾǈƽǋ�ƴ�ƻƱƼƱƼƬƽƾƴ�Ʈ�ƶƺƹǀƷƴƶƾ(�ƖƳ�Ʒƴ'
ƾƱƼƬƾƿƼƹǇǁ�ƴƽƾƺǃƹƴƶƺƮ�ƴƳƮƱƽƾƹƺ&�ǃƾƺ�ƶƬƲưǇƵ�ƮƺƽǈƸƺƵ�
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ƽƾƮƺƮƬƾǈ�ƽƮƺƱƵ�ưƱƸƺƹƽƾƼƬƾƴƮƹƺƵ�ƼƱƻƿƾƬǂƴƴ(
ſƺƹǀƷƴƶƾƹƬǋ� Ʒƴǃƹƺƽƾǈ� ƼƴƯƴưƹƺƯƺ� ƾƴƻƬ� ƾƼƱƭƿƱƾ� ƺƾ�

ƮƼƬǃƬ� ƮƹƴƸƬƹƴǋ� ƴ� ƾƱƼƻƱƹƴǋ(� ƑƼƬǃ� ưƺƷƲƱƹ� ƮǇǋƽƹƴƾǈ�
�ƺƲƴưƬƹƴǋ��ƻƬǂƴƱƹƾƬ�ƴ�ƺƭƱƽƻƱǃƴƾǈ�ƽƺƺƾƮƱƾƽƾƮƴƱ�ƴƸ(
ƜƼƴ�ƺƭǅƱƹƴƴ�ƽ�ƶƺƹǀƷƴƶƾƹƺƵ�ƷƴǃƹƺƽƾǈǊ�ƹƱƿƻƼƬƮƷǋ'

ƱƸƺƯƺ� ƾƴƻƬ�ƮƼƬǃ�ưƺƷƲƱƹ�ƴƳƭƱƯƬƾǈ�ƺƭƽƿƲưƱƹƴƵ�ƴ� ƽƻƺ'
ƼƺƮ&� ưƺƷƲƱƹ� ưƱƵƽƾƮƺƮƬƾǈ� ƿƮƱƼƱƹƹƺ� ƴ� ƭǇƾǈ� ƯƺƾƺƮǇƸ� ƶ�
ƮƺƳƸƺƲƹǇƸ�ƹƱƻƼƴǋƾƹƺƽƾǋƸ(
ƞ�ƶƺƹǀƷƴƶƾƹƺƵ�ƷƴǃƹƺƽƾǈǊ�ƽƮƱƼǁƻƿƹƶƾƿƬƷǈƹƺƯƺ�ƾƴƻƬ�

ƮƼƬǃ� ưƺƷƲƱƹ� ƭǇƾǈ� ƻƼƱưƱƷǈƹƺ� ƮƱƲƷƴƮ� ƴ� ƮƹƴƸƬƾƱƷƱƹ&�
ưƺƷƲƱƹ�ǃƱƾƶƺ�ƴƳƷƺƲƴƾǈ�ƻƷƬƹ�ƷƱǃƱƹƴǋ�ƴ�ƹƱ�ƸƱƹǋƾǈ�ƱƯƺ&�
ƹƱ�ƿƻƺƸƴƹƬƾǈ�ƺƭ�ƬƷǈƾƱƼƹƬƾƴƮƹǇǁ�ƮƬƼƴƬƹƾƬǁ�ƷƱǃƱƹƴǋ�ƴ�
ƮƺƳƸƺƲƹǇǁ�ƼƴƽƶƬǁ(
ſƺƹǀƷƴƶƾƹƿǊ�Ʒƴǃƹƺƽƾǈ�ƭƱƽƶƺƹǀƷƴƶƾƹƺƯƺ�ƾƴƻƬ�ƮƼƬǃ�

ưƺƷƲƱƹ� ƾƱƼƻƱƷƴƮƺ� ƿƭƱƲưƬƾǈ&� ǃƾƺ� ƽƺƮƸƱƽƾƹǇƵ� ƮǇƭƺƼ�
ƻƷƬƹƬ�ƷƱǃƱƹƴǋ�ƽƬƸǇƵ�ƮƱƼƹǇƵ(
Ƒ�ƽƺƺƾƮƱƾƽƾƮƴƴ�ƽ�ƾƴƻƬƸƴ�ƶƺƹǀƷƴƶƾƹǇǁ�ƷƴǃƹƺƽƾƱƵ�ƽƿ'

ǅƱƽƾƮƿƱƾ�ƻǋƾǈ�ƾƴƻƺƮ�ƽƾƼƬƾƱƯƴƴ�ƻƺƮƱưƱƹƴǋ�Ʈ�ƶƺƹǀƷƴƶ'
ƾƬǁ(�Ʃƾƺ�ƽƾƼƬƾƱƯƴƴ�ƶƺƹƶƿƼƱƹǂƴƴ&�ƿǁƺưƬ&�ƻƼƴƽƻƺƽƺƭƷƱ'
ƹƴǋ&�ƶƺƸƻƼƺƸƴƽƽƬ&�ƽƺƾƼƿưƹƴǃƱƽƾƮƬ(�ƑƼƬǃ�ƻƼƴ�ƮƽƾƼƱǃƱ�
ƽ�ƼƬƳưƼƬƲƱƹƹǇƸ&�ƬƯƼƱƽƽƴƮƹǇƸ�ƻƬǂƴƱƹƾƺƸ�ưƺƷƲƱƹ�ƮǇ'
ƭƼƬƾǈ� ưƷǋ� ƽƱƭǋ� ǉǀǀƱƶƾƴƮƹƿǊ� ƽƾƼƬƾƱƯƴǊ� ƻƺƮƱưƱƹƴǋ(�
ƒƷǋ�ǉƾƺƯƺ�ƹƿƲƹƺ�ƮƳƯƷǋƹƿƾǈ�ƹƬ�ƶƺƹǀƷƴƶƾƹƿǊ�ƽƴƾƿƬǂƴǊ�
ƽƺ�ƽƾƺƼƺƹǇ&�ǃƾƺ�ƻƺƳƮƺƷƴƾ�ƽưƱƷƬƾǈ�ƻƼƬƮƴƷǈƹǇƵ�ƮǇƮƺư(�
ƓƽƷƴ� ƮƼƬǃ� ƮǇƭƴƼƬƱƾ� ƽƾƼƬƾƱƯƴǊ� ƿǁƺưƬ&� ƾƺ� ƮǇƴƯƼǇƮƬƱƾ�
ƮƼƱƸǋ�ưƷǋ�ƻƺưƯƺƾƺƮƶƴ&�ƹƺ�ƾƱƼǋƱƾ�ƮƺƳƸƺƲƹƺƽƾǈ�ƮƷƴǋƾǈ�
ƹƬ�ǁƺư�ƶƺƹǀƷƴƶƾƬ(�ƓƽƷƴ�ƮƼƬǃ�ƮǇƭƴƼƬƱƾ�ƽƾƼƬƾƱƯƴǊ�ƻƼƴ'
ƽƻƺƽƺƭƷƱƹƴǋ&� ƾƺ� ƻƺǋƮƷǋƱƾƽǋ� ƺƾƽƼƺǃƶƬ� Ʈ� ƼƬƳƼƱǄƱƹƴƴ�
ƻƼƺƭƷƱƸǇ&�ƮƼƬǃ�ƸƺƲƱƾ�ƿƽƾƿƻƴƾǈ&�ƱƽƷƴ�ƽǃƴƾƬƱƾ&�ǃƾƺ�ƾƱ'
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ƼǋƱƾ�ƸƬƷƺ(�ƞƾƼƬƾƱƯƴǋ�ƽƺƻƱƼƹƴǃƱƽƾƮƬ&�ƮǇƭƼƬƹƹƬǋ�ƮƼƬ'
ǃƺƸ&�ƺƻƼƬƮưƬƹƹƬ&�ƱƽƷƴ�ƼƱǃǈ�ƴưƱƾ�ƺ�ƽƻƬƽƱƹƴƴ�ƲƴƳƹƴ&�Ʈ�
ƻƼƺƾƴƮƹƺƸ�ƽƷƿǃƬƱ&�ƻƬǂƴƱƹƾ&�ƸƹƱƹƴƱ�ƶƺƾƺƼƺƯƺ�ƮƼƬǃ�ƹƱ�
ƿǃƱƷ&� ƹƬƵưƱƾ� ƽƱƭƱ� ưƼƿƯƺƯƺ� ƮƼƬǃƬ(� ƞƾƼƬƾƱƯƴǋ� ƶƺƸƻƼƺ'
ƸƴƽƽƬ�ƻƺƳƮƺƷǋƱƾ�ƮƼƬǃƿ�ƻƺƷƿǃƴƾǈ�ǃƬƽƾƴǃƹǇƵ�ƮǇƴƯƼǇǄ&�
ƽƺǁƼƬƹƴƾǈ� ƮƳƬƴƸƺƺƾƹƺǄƱƹƴǋ� ƽ� ƻƬǂƴƱƹƾƺƸ� ƽ� ƿǃƱƾƺƸ�
ƮƺƳƸƺƲƹǇǁ� ƮƬƼƴƬƹƾƺƮ� ƼƱǄƱƹƴǋ(� ƞƾƼƬƾƱƯƴǋ� ƽƺƾƼƿư'
ƹƴǃƱƽƾƮƬ� ǜ� ƺƭƱ� ƽƾƺƼƺƹǇ� Ʈ� ƮǇƴƯƼǇǄƱ4� ƮƼƬǃ� ƻƺƮǇǄƬƱƾ�
ǄƬƹƽǇ� ƻƬǂƴƱƹƾƬ� ƮǇƲƴƾǈ� ưƬƲƱ� ƻƼƴ� ƽƬƸǇǁ� ƽƾƼƬǄƹǇǁ�
ưƴƬƯƹƺƳƬǁ&�ƽƬƸǇǁ�ƾǋƲƱƷǇǁ�ƺƻƱƼƬǂƴǋǁ(�ƜƬǂƴƱƹƾ�ƽƺƳƹƬ'
ƾƱƷǈƹƺ� ƻƼƴƹƴƸƬƱƾ� ƿǃƬƽƾƴƱ� Ʈ� ƻƼƺǂƱƽƽƱ� ƷƱǃƱƹƴǋ� ƴ� ƮǇ'
ƳưƺƼƺƮƷƱƹƴǋ(� ƑƼƬǃ� ƽƻƺƽƺƭƽƾƮƿƱƾ� ƬƶƾƴƮƹƺƸƿ� ƿǃƬƽƾƴǊ�
ƻƬǂƴƱƹƾƬ�Ʈ�ƻƼƺǂƱƽƽƱ�ƷƱǃƱƹƴǋ&�ƿƭƱƲưƬǋ&�ƺƭƿǃƬǋ�ƻƬǂƴ'
ƱƹƾƬ� ƮǇƳưƺƼƺƮƷƱƹƴǊ(� ƩǀǀƱƶƾƴƮƹƺƽƾǈ� ƷƱǃƱƹƴǋ� ƻƺƮǇ'
ǄƬƱƾƽǋ&�ƱƽƷƴ�ƻƬǂƴƱƹƾ�ƮƳƬƴƸƺưƱƵƽƾƮƿƱƾ�ƽ�ƮƼƬǃƺƸ&�ƿǃƬ'
ƽƾƮƿƱƾ�Ʈ�ƮǇƭƺƼƱ�ƻƷƬƹƬ�ƷƱǃƱƹƴǋ�ƴ�ƭƱƼƱƾ�ƹƬ�ƽƱƭǋ�ǃƬƽƾǈ�
ƺƾƮƱƾƽƾƮƱƹƹƺƽƾƴ� ƳƬ� ƽƮƺƱ� ƮǇƳưƺƼƺƮƷƱƹƴƱ(� ƀƮƬƲƱƹƴƱ�
Ʒƴǃƹƺƽƾƴ�ưƼƿƯƺƯƺ&�ƻƬƼƾƹƱƼƽƶƬǋ�ƻƺƳƴǂƴǋ&�ƻƺƷƹƺǂƱƹƹƺƱ�
ƺƭǅƱƹƴƱ&�ưƺƮƱƼƴƾƱƷǈƹƬǋ�ƾƬƶƾƴƶƬ�ưƬƽƾ�ƸƬƶƽƴƸƬƷǈƹǇƵ�
ǉǀǀƱƶƾ�ƻƼƴ�ƮƳƬƴƸƺưƱƵƽƾƮƴƴ�ƮƼƬǃ�ǜ�ƻƬǂƴƱƹƾ�U/W(
ƞƿǅƱƽƾƮƿǊƾ� ǃƱƼƾǇ� ǁƬƼƬƶƾƱƼƬ�ƴ�ƺƽƺƭƱƹƹƺƽƾƴ�ƻƺƮƱ'

ưƱƹƴǋ&� ƶƺƾƺƼǇƱ� ƽƻƺƽƺƭƽƾƮƿǊƾ� ƮƺƳƹƴƶƹƺƮƱƹƴǊ� ƴ� ƼƬƳ'
ƮƴƾƴǊ� ƶƺƹǀƷƴƶƾƺƮ4� ƽƾƼƱƸƷƱƹƴƱ� ưƺƸƴƹƴƼƺƮƬƾǈ&� ƭǇƾǈ�
ƻƱƼƮǇƸ�ƮƽƱƯưƬ�ƴ� ƮƱƳưƱ&� ƴƳƷƴǄƹǋǋ�ƻƼƴƹǂƴƻƴƬƷǈƹƺƽƾǈ�
ƴ�ƻƼǋƸƺƷƴƹƱƵƹƺƽƾǈ&�ƹƱƺƭƺƽƹƺƮƬƹƹƬǋ�ƶƼƴƾƴƶƬ&�ƶƺƹƽƱƼ'
ƮƬƾƴƳƸ�ƸǇǄƷƱƹƴǋ&�ƸƱǄƬǊǅƴƵ�ƼƬƳƮƴƾƴǊ&�ƴƹƴǂƴƬƾƴƮƬ�
ƾƬƸ&�ƯưƱ�ƱƱ�ƹƱ�ƻƼƺƽǋƾ(�Ʃƾƴ�ƶƬǃƱƽƾƮƬ�ƹƱ�ƻƼƴƹƺƽǋƾ�ƻƺƷǈƳǇ�
ƹƴ�ƮƼƬǃƿ&�ƹƴ�ƻƬǂƴƱƹƾƿ(
ƩƸƻƬƾƴǋ�ƮƼƬǃƬ�ǜ�ǉƾƺ�ǉƸƺǂƴƺƹƬƷǈƹƬǋ�ƺƾƳǇƮǃƴƮƺƽƾǈ&�

ƽƺǃƱƾƬǊǅƬǋƽǋ�ƽ�ƺƻƼƱưƱƷƱƹƹƺƵ�ƾƮƱƼưƺƽƾǈǊ�ƴ�ƹƱƻƺƶƺ'
ƷƱƭƴƸƺƽƾǈǊ&� ƽƻƺƽƺƭƹƺƽƾǈǊ� ƺƾƽƾƺǋƾǈ� ƽƮƺƴ� ƴƹƾƱƼƱƽǇ�
ƻƼƴ�ƽƾƺƷƶƹƺƮƱƹƴƴ�ƽ�ǉƯƺƴƳƸƺƸ&�ƴƹưƴƮƴưƿƬƷƴƳƸƺƸ&�ƽƱ'
ƭǋƷǊƭƴƱƸ&�ƶƺƼǇƽƾƺƷǊƭƴƱƸ�ƺƶƼƿƲƬǊǅƴǁ�ƷǊưƱƵ�"ƻƬǂƴ'
ƱƹƾƺƮ&�ƶƺƷƷƱƯ&�ƬưƸƴƹƴƽƾƼƬǂƴƴ#(
ƞƷƱưƿƱƾ�ƻƺƸƹƴƾǈ&�ǃƾƺ�ƻƼƱưƿƻƼƱưƴƾǈ�ƶƺƹǀƷƴƶƾ�ƻƼƺ'

ǅƱ&�ǃƱƸ�ƼƱǄƬƾǈ�ƱƯƺ&�ưƬƲƱ�ƿƽƻƱǄƹƺ(�ƞƾƼƬƾƱƯƴǋ�ƽƺƾƼƿư'
ƹƴǃƱƽƾƮƬ� ǜ� ƽƬƸǇƵ� ƹƬưƱƲƹǇƵ� ƻƿƾǈ� Ʈ� ƻƼƱưƿƻƼƱƲưƱƹƴƴ�
ƶƺƹǀƷƴƶƾƬ(� ƑƼƬǃ� ƹƱ� ưƺƷƲƱƹ� ƸƬƹƴƻƿƷƴƼƺƮƬƾǈ� ƻƬǂƴ'
ƱƹƾƺƸ&� ƴƯƹƺƼƴƼƺƮƬƾǈ� ƱƯƺ� ƺƾƹƺǄƱƹƴƱ� ƶ� ƷƱǃƱƹƴǊ&� ƻƼƱ'
ƽƱƶƬƾǈ� ƿǃƬƽƾƴƱ� ƻƬǂƴƱƹƾƬ� Ʈ� ƷƱǃƱƹƴƴ(� Ƒ� ǉƾƺƸ� ƽƷƿǃƬƱ&� ƿ�
ƻƬǂƴƱƹƾƬ�ƸƺƲƱƾ�ƽǀƺƼƸƴƼƺƮƬƾǈƽǋ���ƮǇƿǃƱƹƹƬǋ�ƭƱƽƻƺ'
Ƹƺǅƹƺƽƾǈ�&�ƶƺƯưƬ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƷƱǃƱƹƴǋ�ƽƹƴƲƬƱƾƽǋ(�
ƜƺƮǇƽƴƾǈ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƷƱǃƱƹƴǋ�ƸƺƲƹƺ�ƾƺƷǈƶƺ�ƾƺƯưƬ&�
ƶƺƯưƬ�ƻƬǂƴƱƹƾ�ƻƼƴƹƴƸƬƱƾ�ƬƶƾƴƮƹƺƱ�ƿǃƬƽƾƴƱ�Ʈ�ƷƱǃƱƭƹƺƸ�
ƻƼƺǂƱƽƽƱ(�Ʃƾƺ�ƮƺƳƸƺƲƹƺ�ƻƼƴ�ƿƽƷƺƮƴƴ�ưƺƮƱƼƴƾƱƷǈƹƺƯƺ�
ƺƭǅƱƹƴǋ�ƴ�ƿƮƬƲƱƹƴǋ�Ʒƴǃƹƺƽƾƴ�ƻƬǂƴƱƹƾƬ(
ƛƽƹƺƮƹƺƵ�ƽƱƶƼƱƾ�ǉǀǀƱƶƾƴƮƹƺƯƺ�ƺƭǅƱƹƴǋ�ǜ�ǉƾƺ�ƿƸƱ'

ƹƴƱ�ƽƷƿǄƬƾǈ�ƻƬǂƴƱƹƾƬ&�ƻƼƴǃƱƸ&�ƬƶƾƴƮƹƺ�ƽƷƿǄƬƾǈ(�Ƒ�ǉƾƺ�
ƮƼƱƸǋ� ƻƼƺƴƽǁƺưƴƾ� ƻƱƼƱưƬǃƬ� ƴƹǀƺƼƸƬǂƴƴ� ƺƾ� ƺưƹƺƯƺ�
ƽƺƭƱƽƱưƹƴƶƬ� ƶ� ưƼƿƯƺƸƿ(� ƜƱƼƱưƬǃƬ� ƴƹǀƺƼƸƬǂƴƴ� ƻƼƺ'
ƴƽǁƺưƴƾ�ƶƺưƴƼƺƮƬƹƴƱƸ�Ʈ�ƽƷƺƮƬǁ&�ƺƾ�ƯƺƮƺƼǋǅƱƯƺ�ƶ�ƽƷƿ'
ǄƬǊǅƱƸƿ(� ƞƷƿǄƬǊǅƴƵ&� ƼƬƽƶƺưƴƼƿǋ� ƽƷƺƮƬ&� ƻƺƹƴƸƬƱƾ�
ƴƹǀƺƼƸƬǂƴǊ(�ƝƬƽƶƺưƴƼƺƮƶƬ�ƽƷƺƮ�ƻƺ�ƸƹƺƯƴƸ�ƻƼƴǃƴƹƬƸ�
ƸƺƲƱƾ�ƭǇƾǈ�ƹƱ�ƾƺǃƹƺƵ4�ƻƺƹǋƾƹƬ�Ʒƴ�ƴƹǀƺƼƸƬǂƴǋ&�ƴƹƾƱ'
ƼƱƽƹƬ� Ʒƴ&� ƮǇƳǇƮƬƱƾ� Ʒƴ� ưƺƮƱƼƴƱ(� ƞƺƭƱƽƱưƹƴƶ� ưƺƷƲƱƹ�
ǃƿƮƽƾƮƺƮƬƾǈ&�ǃƾƺ�ƱƯƺ�ƽƷǇǄƬƾ�ƴ�ƻƺƹƴƸƬǊƾ�U0W(
ƞƷƿǄƬƾǈ� ƸƺƲƹƺ� ƻƺ'ƼƬƳƹƺƸƿ(� ƏƶƾƴƮƹƺƱ� ƽƷƿǄƬƹƴƱ� ǜ�

ǉƾƺ�ƻƺƽƾƺǋƹƹƺƱ�ƺƾƼƬƲƱƹƴƱ�ƴƹǀƺƼƸƬǂƴƴ�ƽƺƭƱƽƱưƹƴƶƬ(�
ƒƺƷƲƹǇ�ƳƮƿǃƬƾǈ�ƿƾƺǃƹǋǊǅƴƱ�ƮƺƻƼƺƽǇ4��ƻƼƬƮƴƷǈƹƺ�Ʒƴ�
ǋ�ƮƬƽ�ƻƺƹǋƷ9��&��ƮǇ�ƴƸƱƱƾƱ�Ʈ�Ʈƴưƿǥ9���ƴ�ưƼ(�Ʃƾƺ�ƻƼƴƱƸǇ�
ƬƶƾƴƮƹƺƯƺ�ƽƷƿǄƬƹƴǋ&�ƶƺƾƺƼǇƱ�ƻƺƳƮƺƷǋǊƾ�ƿƽƻƺƶƺƴƾǈƽǋ�
ƴ� ƹƬƽƾƼƺƴƾǈƽǋ� ƹƬ� ưƱƷƺƮƿǊ� ƮƺƷƹƿ(� ƜƼƴƱƸǇ� ƬƶƾƴƮƹƺƯƺ�
ƽƷƿǄƬƹƴǋ�ƹƱ�ƽƼƬƭƬƾǇƮƬǊƾ&�ƱƽƷƴ�ƽƺƭƱƽƱưƹƴƶ�ƹƬǁƺưƴƾƽǋ�
Ʈ� ƽƺƽƾƺǋƹƴƴ�ƬǀǀƱƶƾƬ&� ǉƸƺǂƴƺƹƬƷǈƹƺƯƺ�ƮƺƳƭƿƲưƱƹƴǋ(�
Ƒ�ǉƾƴǁ�ƽƷƿǃƬǋǁ�ǁƺƼƺǄƺ�ƼƬƭƺƾƬƱƾ�ƻƬƽƽƴƮƹƺƱ�ƽƷƿǄƬƹƴƱ&�
ƾƺ�Ʊƽƾǈ�ƽƷƿǄƬƹƴƱ�ƭƱƳ�ƬƹƬƷƴƳƬ�ƿƽƷǇǄƬƹƹƺƯƺ(�Ʃƾƺƾ�Ʈƴư�
ƽƷƿǄƬƹƴǋ� ưƬƱƾ� ƮƺƳƸƺƲƹƺƽƾǈ� ƻƬǂƴƱƹƾƿ� ƮǇƽƶƬƳƬƾǈƽǋ&�

ƿƽƻƺƶƺƴƾǈƽǋ(� Ƒ� ưƴƬƷƺƯƱ� ƮƼƬǃ� ưƬƱƾ� ƸƴƹƴƸƿƸ� ƺƾƮƱƾƺƮ4�
�ưƬ'ưƬ�&��ƶƺƹƱǃƹƺ�(�ƕƬưƬǃƬ�ƮƼƬǃƬ�ƹƱ�ƳƬƼƬƳƴƾǈƽǋ�ƺƾ�ƽƺ'
ƭƱƽƱưƹƴƶƬ�ǉƸƺǂƴǋƸƴ&�ǃƾƺ�ƺǃƱƹǈ�ƹƱ�ƻƼƺƽƾƺ&�ƾƬƶ�ƶƬƶ�ǉƾƴ�
ǉƸƺǂƴƴ�ƹƬƻƼƬƮƷƱƹǇ�ƴƸƱƹƹƺ�ƹƬ�ƮƼƬǃƬ(
�ƑǇƽǄƴƵ� ƻƴƷƺƾƬƲ�� ǜ� ǉƾƺ� ǉƸƻƬƾƴǃƱƽƶƺƱ� ƽƷƿǄƬƹƴƱ&�

ƶƺƯưƬ�ƺƶƬƳǇƮƬǋ�ƻƺưưƱƼƲƶƿ&�ƮƼƬǃ�ƹƱ�ƮƺƮƷƱƶƬƱƾƽǋ�Ʈ�ǉƸƺ'
ǂƴƺƹƬƷǈƹƺƱ� ƽƺƽƾƺǋƹƴƱ&� ƺƽƾƬƱƾƽǋ� ƽƻƺƶƺƱƹ(� ƩƸƻƬƾƴǃƱ'
ƽƶƺƱ�ƽƷƿǄƬƹƴƱ�ƻƺƳƮƺƷǋƱƾ�ƿƽƷǇǄƬƾǈ�ƴ�ƻƺƹǋƾǈ�ƻƬǂƴƱƹ'
ƾƬ(�ƓƽƷƴ�ƻƬǂƴƱƹƾ�ǁƺǃƱƾ�ƻƺưƱƷƴƾǈƽǋ�ƽƮƺƴƸƴ�ƻƱƼƱƲƴƮƬ'
ƹƴǋƸƴ�ƴ�ƻƼƺƭƷƱƸƬƸƴ&�ƱƽƷƴ�ƻƬǂƴƱƹƾ�ƹƱ�ƿƮƱƼƱƹ�Ʈ�ƽƱƭƱ&�
ƼƬƽƽƾƼƺƱƹ&�ƾƺ�ƷƿǃǄƴƵ�ƮǇƭƺƼ�ƮƼƬǃƬ'�ǉƸƻƬƾƴǃƱƽƶƺƱ�ƽƷƿ'
ǄƬƹƴƱ(�ƞƱƶƼƱƾ�ǉƸƻƬƾƴǃƱƽƶƺƯƺ�ƽƷƿǄƬƹƴǋ�Ʈ�ƻƺƹƴƸƬƹƴƴ�
ǃƿƮƽƾƮ�ƽƺƭƱƽƱưƹƴƶƬ�ƴ�ƽƺƻƱƼƱƲƴƮƬƹƴƱ�ƱƸƿ&�ƻƼƱưƺƽƾƬƮ'
ƷƱƹƴƱ�ƮƺƳƸƺƲƹƺƽƾƴ�ƮǇƽƶƬƳƬƾǈƽǋ(�ƞƿǅƱƽƾƮƿǊƾ�ƺƻƼƱưƱ'
ƷƱƹƹǇƱ�ƻƼƬƮƴƷƬ�ǉƸƻƬƾƴǃƱƽƶƺƯƺ�ƽƷƿǄƬƹƴǋ4
Ǥ� ƑƼƬǃ�ưƺƷƲƱƹ�ƹƬƽƾƼƺƴƾǈƽǋ�ƹƬ�ƽƷƿǄƬƹƴƱ&�ƴƳƭƬƮƴƾǈƽǋ�
ƺƾ�ƯƺƾƺƮǇǁ�ƿƽƾƬƹƺƮƺƶ�ƴ�ƻƼƱưƿƭƱƲưƱƹƴƵ(

Ǥ� ƑƼƬǃ�ưƺƷƲƱƹ�ƻƺƶƬƳƬƾǈ&�ǃƾƺ�ƸǇƽƷǈ�ƻƬǂƴƱƹƾƬ�ƻƺƹǋƾƬ�
ƴ�ƻƼƴƹǋƾƬ(�ƒƷǋ�ǉƾƺƯƺ�ƹƿƲƹƺ�ƾƺǃƹƺ�ƺƾƼƬƳƴƾǈ�ƻƱƼƱ'
ƲƴƮƬƹƴǋ�ƻƬǂƴƱƹƾƬ&�ƱƯƺ�ǉƸƺǂƴƴ�ƴ�ǃƿƮƽƾƮƬ(

Ǥ� ƑƼƬǃ�ưƺƷƲƱƹ�ƺƭǋƳƬƾƱƷǈƹƺ�ưƱƷƬƾǈ�ƻƬƿƳǇ�ƻƺƽƷƱ�ƺƾ'
ƮƱƾƬ(�ƩƾƬ�ƻƬƿƳƬ�ƹƿƲƹƬ�ƻƬǂƴƱƹƾƿ�ǃƾƺƭǇ�ƼƬƳƺƭƼƬƾǈƽǋ�
Ʈ�ƽƮƺƱƸ�ƻƱƼƱƲƴƮƬƹƴƴ(

Ǥ� ƑƼƬǃ�ưƺƷƲƱƹ�ƾƺƷǈƶƺ�ƺƾƼƬƲƬƾǈ�ǃƿƮƽƾƮƬ�ƻƬǂƴƱƹƾƬ&�ƹƱ�
ưƬƮƬǋ�ƻƼƴ�ǉƾƺƸ�ƹƴƶƬƶƴǁ�ƺƭǆǋƽƹƱƹƴƵ(

Ǥ� ƩƸƻƬƾƴǃƱƽƶƺƱ�ƽƷƿǄƬƹƴƱ��ƼƬƭƺƾƬƱƾ�� ƾƺƷǈƶƺ�ƾƺƯưƬ&�
ƶƺƯưƬ�ƻƬǂƴƱƹƾ�ƽƬƸ�ǁƺǃƱƾ�ƻƺưƱƷƴƾǈƽǋ�ƶƬƶƴƸƴ�ǜ�Ʒƴƭƺ�
ƻƱƼƱƲƴƮƬƹƴǋƸƴ(

Ƒ� ƺƭǅƱƹƴƴ�ƸƱƲưƿ� ƮƼƬǃƺƸ� ƴ� ƻƬǂƴƱƹƾƺƸ�ƸƺƯƿƾ� ƮƺƳ'
ƹƴƶƹƿƾǈ�ƭƬƼǈƱƼǇ�ƺƭǅƱƹƴǋ(�Ʃƾƺ�ƷƴǃƹƺƽƾƹǇƱ�ǃƱƼƾǇ&�ƺƾ'
ƼƴǂƬƾƱƷǈƹǇƱ� ǉƸƺǂƴƴ&� ƭƬƼǈƱƼǇ� ƮƺƽƻƼƴǋƾƴǋ(� Ƙƴǃƹƺƽƾ'
ƹǇƱ� ǃƱƼƾǇ� ƽƺƭƱƽƱưƹƴƶƬ� ǜ� ǉƾƺ� ƹƱƽƻƺƽƺƭƹƺƽƾǈ� ƮƽƾƬƾǈ�
ƹƬ�ƻƺƳƴǂƴǊ�ưƼƿƯƺƯƺ�ǃƱƷƺƮƱƶƬ4�ƮƷƬƽƾƹƺƽƾǈ&�ƶƬƾƱƯƺƼƴǃ'
ƹƺƽƾǈ&�ƹƱƾƱƼƻƴƸƺƽƾǈ&�ƬƯƼƱƽƽƴƮƹƺƽƾǈ&�ƳƬƮǇǄƱƹƹƬǋ�ƴƷƴ�
ƳƬƹƴƲƱƹƹƬǋ�ƽƬƸƺƺǂƱƹƶƬ(�Ʃƾƴ�ƷƴǃƹƺƽƾƹǇƱ�ǃƱƼƾǇ�ƸƺƯƿƾ�
ƮƽƾƼƱǃƬƾǈƽǋ�ƶƬƶ�ƿ�ƮƼƬǃƬ&�ƾƬƶ�ƴ�ƿ�ƻƬǂƴƱƹƾƬ(�ƣƱƷƺƮƱƶ�ƽ�ƳƬ'
ƹƴƲƱƹƹƺƵ�ƽƬƸƺƺǂƱƹƶƺƵ&�ƮƽƱƯưƬ�ƴ�ƮƱƳưƱ�ƴǅƱƾ�ƻƺưƾƱƶƽƾ&�
Ʈ�ƹƱƵƾƼƬƷǈƹǇǁ�ƽƴƾƿƬǂƴǋǁ�Ʈƴưƴƾ�ƿǅƱƸƷƱƹƴƱ�ƽƮƺƴǁ�ƻƼƬƮ�
U1W(
ƑƼƬǃ'ƽƾƺƸƬƾƺƷƺƯ� ưƺƷƲƱƹ� ƺƽƾƺƼƺƲƹƺ� ƴƽƻƺƷǈƳƺƮƬƾǈ�

ƾƬƶƴƱ�ƸƺǅƹǇƱ�ƺƼƿưƴǋ�Ʈ�ƿƽƾƬƹƺƮƷƱƹƴƴ�ƶƺƹƾƬƶƾƬ�ƽ�ƻƬǂƴ'
ƱƹƾƺƸ&�ƶƬƶ�ƿƷǇƭƶƬ&�ǄƿƾƶƬ&�ƶƺƸƻƷƴƸƱƹƾ(�ƜƬǂƴƱƹƾǇ�ƽ�ƳƬ'
ƹƴƲƱƹƹƺƵ�ƽƬƸƺƺǂƱƹƶƺƵ&�ưƱƻƼƱƽƽƴƱƵ�ƴƷƴ�ƹƱƴƳƷƱǃƴƸƺƵ�
ƭƺƷƱƳƹǈǊ� ƸƺƯƿƾ� ƽǃƱƽƾǈ� ǉƾƴ� ưƼƿƲƱƽƶƴƱ� ƻƼƺǋƮƷƱƹƴǋ&�
ƶƬƶ� ƹƬƽƸƱǄƶƿ� ƴƷƴ� ƷƱƯƶƺƸǇƽƷƴƱ� ƮƼƬǃƬ(� ƐƬƼǈƱƼ� ƺƾƼƴ'
ǂƬƾƱƷǈƹǇǁ� ǉƸƺǂƴƵ� ƽƿǅƱƽƾƮƿƱƾ� ƿ� ƻƬǂƴƱƹƾƬ&� ƺǁƮƬǃƱƹ'
ƹƺƯƺ� ƯƹƱƮƺƸ&� ƻƱƼƱƻƺƷƹƱƹƹƺƯƺ� ƺƭƴưƺƵ(� ƟƬƶƺƵ� ƻƬǂƴƱƹƾ�
ƹƱ� ƽƻƺƽƺƭƱƹ� ƶ� ƬưƱƶƮƬƾƹƺƸƿ� ƺƭǅƱƹƴǊ(� ƞƷƱưƿƱƾ� ƻƺƸ'
ƹƴƾǈ&� ǃƾƺ� ƹƱƶƺƾƺƼǇƱ� ƻƬǂƴƱƹƾǇ�ƸƺƯƿƾ� ƮǇƳƮƬƾǈ� ƿ� ƮƼƬǃƬ�
ǃƿƮƽƾƮƺ� ƭƼƱƳƯƷƴƮƺƽƾƴ&� ƼƬƳưƼƬƲƱƹƴǋ&� ƽƾƼƬǁƬ&� ƾƬƶ� ƶƬƶ�
ƸƺƯƿƾ�ƭǇƾǈ�ƹƱƺƻƼǋƾƹǇ&�ƻǈǋƹǇ&�ƻƷƺǁƺ�ƺưƱƾǇ(�ƜƬǂƴƱƹƾǇ�
ƸƺƯƿƾ�ƻƼƱưǆǋƮƷǋƾǈ�Ʈ�ƬưƼƱƽ�ƮƼƬǃƬ�ƹƱƺƭƺƽƹƺƮƬƹƹǇƱ�ƺƭ'
ƮƴƹƱƹƴǋ(�ƀ�ƮƼƬǃƬ�ƻƼƴ�ǉƾƺƸ�ƮƺƳƹƴƶƬǊƾ�ƹƱƯƬƾƴƮƹǇƱ�ǃƿƮ'
ƽƾƮƬ&�ƶƺƾƺƼǇƱ�ƹƱ�ƮƽƱƯưƬ�ƺƽƺƳƹƬǊƾƽǋ(�ƖƽƻǇƾǇƮƬǋ�ƽƾƼƬǁ�
ƽƸƱƼƾƴ&�ƭƺƷƱƳƹƴ&�ƹƴǅƱƾǇ&�ƻƼƴ�ƺƭǅƱƹƴƴ�ƽ�ƻƺưƺƭƹǇƸƴ�
ƭƺƷǈƹǇƸƴ�ƮƼƬǃ�ƽƾƬƼƬƱƾƽǋ�ƺƾƯƺƼƺưƴƾǈƽǋ�ƴ�ƽƮƱƽƾƴ�ƶ�Ƹƴ'
ƹƴƸƿƸƿ�ƶƺƹƾƬƶƾǇ(�ƜƼƱƺưƺƷƱƾǈ�ǉƾƺƾ�ƹƱƯƬƾƴƮ�ƻƺ�ƺƾƹƺǄƱ'
ƹƴǊ�ƶ�ƻƬǂƴƱƹƾƿ�ƮƺƳƸƺƲƹƺ&�ƱƽƷƴ�ƺƽƺƳƹƬƾǈ�ƱƯƺ�U2W(
ƞƿǅƱƽƾƮƿǊƾ� ƭƬƼǈƱƼǇ� ƮƺƽƻƼƴǋƾƴǋ(� Ʃƾƺ� ƻƱƼƮǇƵ�Ƹƺ'

ƸƱƹƾ� ƮƺƽƻƼƴǋƾƴǋ� ǃƱƷƺƮƱƶƬ� ǃƱƷƺƮƱƶƺƸ&� ƶƺƾƺƼǇƵ� ƽƺƳ'
ưƬƱƾ�ƻƺƷƺƲƴƾƱƷǈƹƿǊ�ƴƷƴ�ƺƾƼƴǂƬƾƱƷǈƹƿǊ�ƿƽƾƬƹƺƮƶƿ�ƹƬ�
ƺƭǅƱƹƴƱ(� ƙƹƺƯƺ� ƿƽƴƷƴƵ� ƻƺƾƼƱƭƿƱƾƽǋ� Ʈ� ưƬƷǈƹƱƵǄƱƸ&�
ǃƾƺƭǇ� ƻƱƼƱƷƺƸƴƾǈ� ƽƴƾƿƬǂƴǊ&� ƮƺƳƹƴƶǄƿǊ� ƻƼƴ� ƻƱƼƮƺƵ�
ƮƽƾƼƱǃƱ(
ƖƹǀƺƼƸƬǂƴǊ�ƺ�ǃƱƷƺƮƱƶƱ�ƹƱƽƿƾ4�ƱƯƺ�ƺưƱƲưƬ&�ƱƱ�ƽƺ'

ƺƾƮƱƾƽƾƮƴƱ� ƽƴƾƿƬǂƴƴ&� ƻƼƴǃƱƽƶƬ(� ƚƱưƺƮƱƼƴƱ� ƻƬǂƴƱƹƾƬ�
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ƸƺƲƱƾ� ƮƺƳƹƴƶƹƿƾǈ� ƻƼƴ� ƹƱƽƺƮƻƬưƱƹƴƴ� ƮƹƱǄƹƱƯƺ� ƮƴưƬ�
ƮƼƬǃƬ�ƺƲƴưƬƹƴǋƸ�ƻƬǂƴƱƹƾƬ(�ƞƾƿưƱƹƾƬƸ�,�ƶƿƼƽƬ�ƽƾƺƸƬ'
ƾƺƷƺƯƴǃƱƽƶƺƯƺ� ǀƬƶƿƷǈƾƱƾƬ� ƭǇƷƬ� ƻƼƱưƷƺƲƱƹƬ� ƹƬƿǃƹƺ'
ƴƽƽƷƱưƺƮƬƾƱƷǈƽƶƬǋ�ƼƬƭƺƾƬ�Ʈ�ƼƬƸƶƬǁ��ƞƚƛ�4��ƮƹƱǄƹƴƵ�
Ʈƴư� ƴưƱƬƷǈƹƺƯƺ� ƮƼƬǃƬ�(� ƚƱƺƭǁƺưƴƸƺ� ƭǇƷƺ� ƸƱƾƺưƺƸ�
ƬƹƺƹƴƸƹƺƯƺ� ƬƹƶƱƾƴƼƺƮƬƹƴǋ� ƮǇǋƽƹƴƾǈ�ƸƹƱƹƴƱ� ƽƾƿưƱƹ'
ƾƺƮ&�ƺƭƿǃƬǊǅƴǁƽǋ�ƹƬ�,�ǜ�/�ƶƿƼƽƬǁ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�
ǀƬƶƿƷǈƾƱƾƬ�ƺ�ưƺƻƿƽƾƴƸǇǁ�ƮƬƼƴƬƹƾƬǁ�Ʈƺ�ƮƹƱǄƹƱƸ�ƮƴưƱ�
ƮƼƬǃƬ(� ƜƺƷƿǃƱƹǇ� ƴƹƾƱƼƱƽƹǇƱ� ưƬƹƹǇƱ4� ƽƾƿưƱƹƾǇ� ,� ǜ� -�
ƶƿƼƽƺƮ� ƻƺƳƮƺƷǋƷƴ� �ƴưƱƬƷǈƹƺƸƿ� ƮƼƬǃƿ�� ƸƱưƴǂƴƹƽƶƿǊ�
ƺưƱƲưƿ� ǋƼƶƴǁ� ǂƮƱƾƺƮ&� ǉƶƽƾƼƬƮƬƯƬƹƾƹǇƱ� ƻƼƴǃƱƽƶƴ&� ƾƬ'
ƾƿƴƼƺƮƶƴ�ƴ�ƻƴƼƽƴƹƯ&�ƸƺưƱƷǈƹƿǊ�ƺƭƿƮǈ&�ƼƱƳƶƴƵ�ưƺƼƺƯƺƵ�
ƻƬƼǀǊƸ&�ǋƼƶƿǊ�ƶƺƽƸƱƾƴƶƿ&�ǋƼƶƴƵ�ƸƬƹƴƶǊƼ(�ƞƾƿưƱƹƾǇ�
.�ǜ�/�ƶƿƼƽƺƮ�ƺƶƬƳƬƷƴƽǈ�ƶƺƹƽƱƼƮƬƾƺƼƬƸƴ4�ƸƱưƴǂƴƹƽƶƬǋ�
ƺưƱƲưƬ�ƮƼƬǃƬ�ưƺƷƲƹƬ�ƭǇƾǈ�ƻƼƱƴƸƿǅƱƽƾƮƱƹƹƺ�ƭƱƷƺƯƺ�
ǂƮƱƾƬ&� ƹƬ� ƯƺƷƺƮƱ�ǄƬƻƺǃƶƬ&� ƿƶƼƬǄƱƹƴƵ� ƹƱƾ&� Ƽƿƶƴ� ǜ� ǃƴ'
ƽƾǇƱ�ƴ�ƿǁƺƲƱƹƹǇƱ&�ƷƬƶ�ƹƱǋƼƶƴƵ&�ƻƬƼǀǊƸ�ƴ�ƶƺƽƸƱƾƴƶƬ�
ƱưƮƬ�ƳƬƸƱƾƹǇ&�ƺƭƿƮǈ�ƼƬƭƺǃƬǋ&�ƸƱưƴǂƴƹƽƶƬǋ&�ƾƬƾƿƴƼƺƮ'
ƶƴ�ƴ� ƻƴƼƽƴƹƯ� ƹƱ�ưƺƻƿƽƾƴƸǇ(�ƜƬƼƬƷƷƱƷǈƹƺ� ƽƾƿưƱƹƾǇ�,�
ƶƿƼƽƬ�ƬƹƶƱƾƴƼƺƮƬƷƴ�ƻƺ�ǉƾƺƵ�ƲƱ�ƾƱƸƬƾƴƶƱ�ƽƮƺƴǁ�ƼƺưƹǇǁ�
ƴ�ƭƷƴƳƶƴǁ�ǜ�ƹƬǄƴǁ�ƻƺƾƱƹǂƴƬƷǈƹǇǁ�ƻƬǂƴƱƹƾƺƮ(�ƙƹƱƹƴƱ�
ƻƬǂƴƱƹƾƺƮ�ƺƾƹƺƽƴƾƱƷǈƹƺ�ƮƹƱǄƹƱƯƺ�ƮƴưƬ�ƮƼƬǃƬ�ƻƼƬƶƾƴ'
ǃƱƽƶƴ�ƽƺƮƻƬƷƺ�ƽ�ƸƹƱƹƴƱƸ�ƽƾƬƼǄƱƶƿƼƽƹƴƶƺƮ�U2&�3W(
ƑƼƬǃ�ưƺƷƲƱƹ�ƿƸƱƾǈ�ƽƾƼƺƴƾǈ�ƽƮƺǊ�ƼƱǃǈ(�ƝƱǃǈ�ưƺƷƲƹƬ�

ƭǇƾǈ�ƻƺƹǋƾƹƺƵ�ƴ�ƹƱ�ƮǇƳƮƬƾǈ�ƿ�ƻƬǂƴƱƹƾƬ�ƹƱƯƬƾƴƮƹƺƯƺ�ƺƾ'
ƹƺǄƱƹƴǋ�"ƴ�ƶ�ƮƼƬǃƿ�ƴ�ƶ�ƽƸǇƽƷƿ�ƽƶƬƳƬƹƹƺƯƺ#(�ƑƼƬǃ�ưƺƷ'
ƲƱƹ� ƿƸƱƾǈ�ƹƬƽƾƼƺƴƾǈƽǋ�ƹƬ� �ƺưƹƿ�ƮƺƷƹƿ��ƽ�ƻƬǂƴƱƹƾƺƸ(�
ƜƽƴǁƺƷƺƯƴ�ƼƱƶƺƸƱƹưƿǊƾ�ưƱƷƬƾǈ�ƽƷƱưƿǊǅƱƱ4�ƹƬǃƴƹƬƾǈ�
ƽ�ƾƺƯƺ�Ʈ�ǃƱƸ�ƮǇ�ƽƺƯƷƬƽƹǇ&�Ʈ�ǃƱƸ�ƽƺƮƻƬưƬǊƾ�ƮƬǄƴ�ƸƹƱ'
ƹƴǋ� ƻƺ� ưƬƹƹƺƸƿ� ƮƺƻƼƺƽƿ(� žƺƮƺƼƴƾǈ� ƮƼƬǃ� ưƺƷƲƱƹ� ƭƱƳ�
ƽƬƸƺƿƮƱƼƱƹƹƺƽƾƴ&� ƽ� ǉƷƱƸƱƹƾƬƸƴ� ƽƬƸƺƶƼƴƾƴƶƴ&� ƿƭƱƲ'
ưƬƾǈ&� ƴƽƻƺƷǈƳƿǋ� ƮƱƽƺƸǇƱ� ưƷǋ� ƻƬǂƴƱƹƾƬ� ƬƼƯƿƸƱƹƾǇ&�
ƹƺ�ƾƺƷǈƶƺ�ƹƱ�ưƬƮƷƱƹƴƱ(�ƑƼƬǃ�ƹƱ�ưƺƷƲƱƹ�ƴƽƻƺƷǈƳƺƮƬƾǈ�
ƸƺƹƺƷƺƯƴ&�ƹƱ�ưƺƷƲƱƹ�ƮƱǄƬƾǈ�ǋƼƷǇƶƴ&� ƯƺƮƺƼƴƾǈ�ƺ�ƽƮƺ'
ƴǁ� ƮƳƯƷǋưƬǁ� ƴ� ƮƻƱǃƬƾƷƱƹƴǋǁ&� ƹƺ� ƹƱ� ƺƭ� ƺƭǅƱƻƼƴƹǋƾǇǁ�
ǁƬƼƬƶƾƱƼƴƽƾƴƶƬǁ(�ƑƼƬǃ�ưƺƷƲƱƹ�ƿƭƱưƴƾǈƽǋ�ǃƾƺ�ƺƹ�ƻƼƬ'
ƮƴƷǈƹƺ�ƻƺƹǋƷ�ƻƬǂƴƱƹƾƬ�ƻƼƴ�ƻƺƸƺǅƴ�ƾƱǁƹƴƶƴ�ƬƶƾƴƮƹƺƯƺ�
ƽƷƿǄƬƹƴǋ&�ƽƺƯƷƬƽƴƾǈƽǋ�ƽ�ƾƺƵ�ǃƬƽƾǈǊ�ƻƺƳƴǂƴƴ�ƻƬǂƴƱƹƾƬ�
ƽ�ƶƺƾƺƼƺƵ�ƸƺƲƹƺ�ƽƺƯƷƬƽƴƾǈƽǋ�ƴ�ƬƼƯƿƸƱƹƾƴƼƺƮƬƹƺ�ƮƺƳ'
ƼƬƲƬƾǈ(
ƑƼƬǃ� ưƺƷƲƱƹ� ƿƸƱƾǈ� ƻƽƴǁƺƷƺƯƴǃƱƽƶƴ� ƻƼƬƮƴƷǈƹƺ� ƮǇ'

ƼƬƲƬƾǈ�ƽƮƺƱ�ƹƱưƺƮƺƷǈƽƾƮƺ�ƻƬǂƴƱƹƾƬƸ(�Ʃƾƺ�ƹƿƲƹƺ�ưƱ'
ƷƬƾǈ�ƾƬƶ&�ǃƾƺƭǇ�ƻƬǂƴƱƹƾ�ƳƬǁƺƾƱƷ�ƴƳƸƱƹƴƾǈ�ƽƮƺƱ�ƻƺƮƱ'
ưƱƹƴƱ&�ƺƾƹƺǄƱƹƴƱ�ƶ�ƮƼƬǃƿ�ƴ�ƷƱǃƱƹƴǊ(�Ʃƾƺ�ƹƿƲƹƺ�ưƱƷƬƾǈ�
ƾƬƶ&� ǃƾƺƭǇ� ƻƬǂƴƱƹƾ� ƹƱ� ƺƭƴưƱƷƽǋ� ƹƬ� ƮƼƬǃƬ(� ƝƱƶƺƸƱƹ'
ưƿƱƾƽǋ� ƴƽƻƺƷǈƳƺƮƬƾǈ� ƸƱƾƺư� �ƽǉƹưƮƴǃƬ�� 'ƹƱƻƼƴǋƾƹƺƱ�
ƿƻƬƶƺƮǇƮƬƾǈ� Ʈ� ƻƼƴǋƾƹƺƱ(� ƒƺ'� ƴ� ƻƺƽƷƱ� ƶƼƴƾƴƶƴ� ƹƿƲƹƺ�
ƯƺƮƺƼƴƾǈ�ƻƼƴǋƾƹƺƱ&�ƾƺ�Ʊƽƾǈ�ƾƺ&�ǃƾƺ�ƹƼƬƮƴƾƽǋ�ƮƼƬǃƿ�Ʈ�ƻƬ'
ǂƴƱƹƾƱ�ƴ�ƱƯƺ�ƻƺƮƱưƱƹƴƱ(�ƑƽƱ�ƽƮƺƴ�ƳƬƸƱǃƬƹƴǋ�Ʈ�ƬưƼƱƽ�
ƻƬǂƴƱƹƾƬ�ƮƼƬǃ�ưƺƷƲƱƹ�ƮǇƽƶƬƳƬƾǈ�Ʈ�ǀƺƼƸƱ�ƻƺƲƱƷƬƹƴƵ�
ƴƷƴ�ƻƼƱưƷƺƲƱƹƴƵ&�ƹƺ�ƹƱ�Ʈ�ƮƴưƱ�ƻƼƱƾƱƹƳƴƵ(�ƑƼƬǃ�ưƺƷ'
ƲƱƹ�ƻƺƸƹƴƾǈ&�ǃƾƺ�Ʈ�ƽƷƿǃƬƱ�ƺƭƮƴƹƱƹƴƵ�ƻƬǂƴƱƹƾƬ&�ƿ�ƻƬ'
ǂƴƱƹƾƬ�ƮƺƳƹƴƶƬƱƾ�ƬƮƾƺƸƬƾƴǃƱƽƶƺƱ�ƽƺƻƼƺƾƴƮƷƱƹƴƱ�ƼƱ'
ƶƺƸƱƹưƬǂƴǋƸ�ƮƼƬǃƬ�U+*W(
ƙƹƺƯƺƱ� Ʈ�ǀƺƼƸƴƼƺƮƬƹƴƴ� ƮƳƬƴƸƺƺƾƹƺǄƱƹƴǋ� ƮƼƬǃ� ǜ�

ƻƬǂƴƱƹƾ�ƳƬƮƴƽƴƾ�ƺƾ�ƹƱƮƱƼƭƬƷǈƹǇǁ�ƶƺƸƻƺƹƱƹƾƺƮ�ƺƭǅƱ'
ƹƴǋ4� ƴƹƾƺƹƬǂƴƴ� ƯƺƷƺƽƬ&� ƾƱƸƭƼƬ&� ƽƶƺƼƺƽƾƴ� ƼƱǃƴ&� ƻƬƿƳ&�
ƸƴƸƴƶƴ&�ưƴƽƾƬƹǂƴƴ�ƸƱƲưƿ�ƯƺƮƺƼǋǅƴƸƴ&�ƶƺƹƾƬƶƾƬ�ƯƷƬƳ(�
ƑƼƬǃ�ưƺƷƲƱƹ�ƿƸƱƾǈ�ƮƷƬưƱƾǈ�ƽƮƺƴƸ�ƯƺƷƺƽƺƸ&�ƴƹƾƿƴƾƴƮ'

ƹƺ� ƻƺưƭƴƼƬǋ� ƯƼƺƸƶƺƽƾǈ&� ƽƺƺƭƼƬƳƹƺ� ƽƴƾƿƬǂƴƴ(� ƜƺƮǇ'
ǄƱƹƹƬǋ�ƯƼƺƸƶƺƽƾǈ�ǜ�ǉƾƺ�ƹƬƻƼǋƲƱƹƴƱ&�ƮƺƳƭƿƲưƱƹƴƱ5�Ưƺ'
ƮƺƼǋǅƴƵ�ƯƼƺƸƶƺ�ƮƺƽƻƼƴƹƴƸƬƱƾƽǋ�ƶƬƶ�ưƺƸƴƹƴƼƿǊǅƴƵ(�
ƑƼƬǃ� ưƺƷƲƱƹ� ƻƺƸƹƴƾǈ� ǉƾƺ(� ƞƶƺƼƺƽƾǈ� ƼƱǃƴ� ǁƬƼƬƶƾƱƼƴ'
ƳƿƱƾ� ƾƱƸƻƱƼƬƸƱƹƾ� ǃƱƷƺƮƱƶƬ(� ƣƱƷƺƮƱƶ� ƻƺưƬƮƷƱƹƹǇƵ&�
ƿƾƺƸƷƱƹƹǇƵ&� ƯƺƮƺƼƴƾ� ƸƱưƷƱƹƹƺ&� Ƹƺƹƺƾƺƹƹƺ(� ƣƱƷƺƮƱƶ�
ƮƺƳƭƿƲưƱƹƹǇƵ� ƯƺƮƺƼƴƾ� ƭǇƽƾƼƺ&� ƹƱ� ưƺƯƺƮƬƼƴƮƬǋ� ƽƷƺ'
ƮƬ(�ƑƼƬǃ�ưƷǋ�ƿƽƾƬƹƺƮƷƱƹƴǋ�ǁƺƼƺǄƱƯƺ�ƶƺƹƾƬƶƾƬ�ưƺƷƲƱƹ�
ƻƼƴƹƺƼƺƮƴƾǈƽǋ� ƶ� ƼƱǃƴ� ƻƬǂƴƱƹƾƬ&� ƻƺưƽƾƼƺƴƾǈƽǋ� ƶ� ƱƯƺ�
ƽƶƺƼƺƽƾƴ�ƴ�ƯƼƺƸƶƺƽƾƴ�U2W(
ƙƴƸƴƶƬ� ƴ� ƻƬƹƾƺƸƴƸƴƶƬ� "ƻƺƳǇ� ƴ� ƲƱƽƾǇ#� ƴƯƼƬǊƾ� ƹƱ�

ƻƺƽƷƱưƹǊǊ� ƼƺƷǈ� Ʈ� ƹƬƷƬƲƴƮƬƹƴƴ� ƺƾƹƺǄƱƹƴƵ(�ƙƴƸƴƶƬ�
ưƺƷƲƹƬ� ƭǇƾǈ� ƴƽƻƺƷǈƳƺƮƬƹƬ� ưƷǋ� ƽƺƳưƬƹƴǋ� ƽƻƺƶƺƵƹƺƵ�
ƬƾƸƺƽǀƱƼǇ� ƺƭǅƱƹƴǋ(� ƜƺƳƬ� ƻƬǂƴƱƹƾƬ� ƸƺƲƱƾ� ƭǇƾǈ� ƹƬ'
ƻƼǋƲƱƹƹƺƵ&� ƳƬƶƼǇƾƺƵ&� ƬƯƼƱƽƽƴƮƹƺƵ(� ƑƼƬǃƿ� ƷƿǃǄƱ� ƮǇ'
ƭƼƬƾǈ�ƻƺƳƿ�ƽƻƺƶƺƵƹƿǊ&�ƿưƺƭƹƿǊ&�ƼƬƽƽƷƬƭƷƱƹƹƿǊ&�ƼƬƽ'
ƽǃƴƾƬƹƹƿǊ�ƹƬ�ƺƭǅƱƹƴƱ(
ƒƴƽƾƬƹǂƴǋ�ǜ�ƱǅƱ�ƺưƴƹ�ǀƬƶƾƺƼ�ƺƭǅƱƹƴǋ(�ƝƬƽƽƾƺǋƹƴƱ�

ƸƱƲưƿ�ƽƺƭƱƽƱưƹƴƶƬƸƴ�ƸƺƲƱƾ�ƭǇƾǈ�ƼƬƳƷƴǃƹǇƸ�ƴ�ƳƬƮƴ'
ƽƴƾ�ƺƾ�ǁƬƼƬƶƾƱƼƬ�ƺƭǅƱƹƴǋ&�ƴƹưƴƮƴưƿƬƷǈƹǇǁ�ƺƽƺƭƱƹƹƺ'
ƽƾƱƵ&�ƽƺǂƴƬƷǈƹƺƯƺ�ƽƾƬƾƿƽƬ&�ƶƿƷǈƾƿƼǇ(�ƛƭƬ�ƽƺƭƱƽƱưƹƴ'
ƶƬ&�ƮƼƬǃ�ƴ�ƻƬǂƴƱƹƾ&�ưƺƷƲƹǇ�Ʒƴƭƺ�ƽƾƺǋƾǈ&�Ʒƴƭƺ�ƽƴưƱƾǈ&�
ǃƾƺ�ƽƮƴưƱƾƱƷǈƽƾƮƿƱƾ�ƺ�ƼƬƮƹƺƻƼƬƮƹǇǁ�ƺƾƹƺǄƱƹƴǋǁ(�Ƒƺ�
ƮƼƱƸǋ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƻƼƴƱƸƬ� ƻƼƺƴƽǁƺưƴƾ� ƹƬƼƿ'
ǄƱƹƴƱ� ƷƴǃƹƺƯƺ� ƻƼƺƽƾƼƬƹƽƾƮƬ� ƸƱƲưƿ� ƮƼƬǃƺƸ� ƴ� ƻƬǂƴ'
ƱƹƾƺƸ&�ƾƬƶ�ƶƬƶ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ�ƷƱǃƱƹƴƱ�ƹƺƽƴƾ�ƶƺƹ'
ƾƬƶƾƹǇƵ� ǁƬƼƬƶƾƱƼ(� ƑƼƬǃ'ƽƾƺƸƬƾƺƷƺƯ� ƶ� ǉƾƺƸƿ� ƶƺƹƾƬƶƾƿ�
ƿƲƱ�ƻƼƴƮǇƶ&�Ƭ�ƻƬǂƴƱƹƾƿ�ƹƬưƺ�ưƬƾǈ�ƮƼƱƸǋ�ƹƬ�ƬưƬƻƾƬǂƴǊ�
U+*&�++W(
ƒƷǋ� ƿƽƾƬƹƺƮƷƱƹƴǋ� ǁƺƼƺǄƱƯƺ� ƶƺƹƾƬƶƾƬ� ƽ� ƻƬǂƴƱƹƾƺƸ�

ƹƱƺƭǁƺưƴƸ� �ƮƳƯƷǋư� ƮƼƬǃƬ�(� Ƒ� Ɲƺƽƽƴƴ� ƴƳưƬƮƹƬ� ƽƿǅƱ'
ƽƾƮƿƱƾ� ƶƺƹƾƬƶƾƹƬǋ� ƶƿƷǈƾƿƼƬ� ǜ� ƶƿƷǈƾƿƼƬ� ƳƼƴƾƱƷǈƹƺƯƺ�
ƶƺƹƾƬƶƾƬ(�ſƺƸǀƺƼƾƹƺƱ�ƮƼƱƸǋ�ƻƼǋƸƺƯƺ�ƮƳƯƷǋưƬ�Ʈ�ƯƷƬƳƬ�
ƻƬǂƴƱƹƾƬ�ǜ�ƹƱ�ƭƺƷƱƱ�ƾƼƱǁ�ƽƱƶƿƹư(�ƕƷƺƿƻƺƾƼƱƭƷǋƾǈ�ƳƼƴ'
ƾƱƷǈƹǇƸ�ƶƺƹƾƬƶƾƺƸ�ǜ�ƻƼǋƸƺƵ�ƮǇƳƺƮ(�ƓƽƷƴ�ƿ�ƮƼƬǃƬ��ƹƱ'
ƮƴưǋǅƴƵ�� ƮƳƯƷǋư� �ƽƶƮƺƳǈ� ƻƬǂƴƱƹƾƬ�&� ǃƾƺ� ƸƺƲƱƾ� ƭǇƾǈ�
ƽƷƱưƽƾƮƴƱƸ�ƿƽƾƬƷƺƽƾƴ&�ǉƸƺǂƴƺƹƬƷǈƹƺƯƺ�ƮǇƯƺƼƬƹƴǋ&�ƾƺ�
ƻƺƷƹƺǂƱƹƹƺƱ�ƺƭǅƱƹƴƱ�ƮƼƬǃƬ�ƽ�ƻƬǂƴƱƹƾƺƸ�ƿƹƴǃƾƺƲƬƱƾ'
ƽǋ�ƻƺƷƹƺƽƾǈǊ(
ƞƿǅƱƽƾƮƿƱƾ�Ƽǋư�ƿƽƷƺƮƴƵ�ưƷǋ�ƽƺƾƼƿưƹƴǃƱƽƾƮƬ�ƮƼƬǃƬ�

ƴ�ƻƬǂƴƱƹƾƬ4
Ǥ� ƽƺƯƷƬƽƴƱ&� ƮƺƮƷƱƶƬǊǅƱƱ� ƻƬǂƴƱƹƾƬ� Ʈ� ƻƼƺǂƱƽƽ�
ƷƱǃƱƹƴǋ5

Ǥ� ƻƺƹƴƸƬƹƴƱ� ƮƼƬǃƺƸ� ƾƼƿưƹƺƽƾƱƵ� ƴ� ƺƻƬƽƱƹƴƵ� ƻƬǂƴ'
ƱƹƾƬ&�ƽƺǃƿƮƽƾƮƴƱ&�ƲƱƷƬƹƴƱ�ƻƺƸƺǃǈ5

Ǥ� ƿƮƬƲƴƾƱƷǈƹƺƱ� ƺƾƹƺǄƱƹƴƱ� ƶ� ƻƬǂƴƱƹƾƿ� "ưƬƲƱ� ƻƼƴ�
ƼƬƽǁƺƲưƱƹƴƴ�ƴƹƾƱƼƱƽƺƮ#5

Ǥ� ƴƽƶƷǊǃƱƹƴƱ� ƼƬƳƷƴǃƴƵ� "ƽƺǂƴƬƷǈƹǇƵ� ƽƾƬƾƿƽ&� ƮƺƳ'
ƼƬƽƾ#�ƴ�ƻƼƱƮƺƽǁƺưƽƾƮƬ5

Ǥ� ƻƺưưƱƼƲƴƮƬƹƴƱ�ƻƺƷƺƲƴƾƱƷǈƹǇǁ�ǉƸƺǂƴƵ�ƻƬǂƴƱƹƾƬ5
Ǥ� ƹƱƼƬƳưƱƷƱƹƴƱ�ƿƽƷƿƯ�ƴ�ƮƳƬƴƸƹƺƯƺ�ƿƮƬƲƱƹƴǋ5
Ǥ� ƴƹưƴƮƴưƿƬƷǈƹǇƵ�ƻƺưǁƺư�ƶ�ƻƬǂƴƱƹƾƿ(

ƑƽƱ� ǉƾƴ� ƻƽƴǁƺƷƺƯƴǃƱƽƶƴƱ� ƳƹƬƹƴǋ�ƴ� ƿƸƱƹƴǋ� ƮǇƻƿƽƶ'
ƹƴƶƴ� ƸƱưƴǂƴƹƽƶƺƯƺ� ƿƹƴƮƱƼƽƴƾƱƾƬ� ưƺƷƲƹǇ� ƿƸƱƾǈ� ƴƽ'
ƻƺƷǈƳƺƮƬƾǈ&� ƻƼƴƽƾƿƻƬǋ� ƶ� ƽƬƸƺƽƾƺǋƾƱƷǈƹƺƵ� ưƱǋƾƱƷǈ'
ƹƺƽƾƴ� Ʈ� ƶƬǃƱƽƾƮƱ� ƮƼƬǃƬ'ƽƾƺƸƬƾƺƷƺƯƬ(� Ƒ� ƾƬƶƺƸ� ƽƷƿǃƬƱ�
ƿƽƻƱǁ�ƺƭƱƽƻƱǃƱƹ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�ƏƳƬƼƺƮƬ�ƛ(Ə(&�ƘƺƮǃƴƶƺƮƬ�ƙ(Ƒ(&�ſƺƷƺƾƴƵ�ƞ(Ƒ(�ƑƹƱǄƹƴƵ�Ʈƴư�ƴưƱ'

ƬƷǈƹƺƯƺ�ƮƼƬǃƬ'ƽƾƺƸƬƾƺƷƺƯƬ(�ƛƼƯƬƹƴƳƬǂƴƺƹƹǇƱ�ƴ�ƸƱƾƺưƴǃƱƽƶƴƱ�ƺƽ'
ƹƺƮǇ�ƿǃƱƭƹƺ'ƮƺƽƻƴƾƬƾƱƷǈƹƺƵ�ƼƬƭƺƾǇ�Ʈ�ƸƱưƴǂƴƹƽƶƺƸ�ƑƀƕƱ(�ƑǇƻƿƽƶ�
CCC&�ƑƺƼƺƹƱƲ&�,*++4+/-'+//(

,(�ſƬƾƬƱƮƬ�Ƒ(Ə(�ƟƼƿư�ƴ� ƳưƺƼƺƮǈƱ�ƮƼƬǃƬ'ƽƾƺƸƬƾƺƷƺƯƬ(�ƙ(4�ƙƱưƴ'
ǂƴƹƬ5�,**,4�,*2�ƽ(

-(�ƘƬƼƱƹǂƺƮƬ�Ƙ(Ɩ(�ƜƽƴǁƺƷƺƯƴǃƱƽƶƴƱ�ƻƺưǁƺưǇ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴǃƱ'
ƽƶƺƵ�ƻƼƬƶƾƴƶƱ(�ƙ(4�ƙƱưƴǂƴƹƽƶƬǋ�ƶƹƴƯƬ5�,**14�2*�ƽ

.(�ƘƬƼƱƹǂƺƮƬ�Ƙ(Ɩ(&�ƜƺƷƿƱƮ�Ƒ(Ɩ(&�Ɵƿǃƴƶ�Ɠ(ƞ�ƴ�ưƼ(�ſƺƹǀƷƴƶƾǇ�Ʈ�ƽƾƺ'
ƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ4�ƻƺưǁƺưǇ�ƶ�ƴǁ�ƼƱǄƱƹƴǊ�ƴ�ƻƼƺǀƴƷƬƶƾƴƶƱ(�
ƜƺƽƺƭƴƱ�ưƷǋ�ƮƼƬǃƱƵ(�ƙ(4�ƙƱưƴǂƴƹƽƶƬǋ�ƶƹƴƯƬ&,**/4�3,�ƽ

/(�ƀ(�ƏƵƱƼ(�ƜƽƴǁƺƷƺƯƴǋ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ(�ƞƜƭ4�Ɯƴ'
ƾƱƼ5�,**24�,,.�ƽ(

0(�ƐƱƷƱƹƺƮƬ�Ɩ(Ə(�ſƺƼƱǂƶƬǋ�Ɩ(Ƒ(&�ƜƺưƺƻƼƴƯƺƼƬ�Ə(Ƒ(�ƴ�ưƼ(�ƏƹƬƷƴƳ�
ƼƱƳƿƷǈƾƬƾƺƮ� ǉƸƻƴƼƴǃƱƽƶƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƼƬƳƮƴƾƴǋ� ƻƼƺǀƱƽƽƴƺ'
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ƹƬƷǈƹƺƵ�ƫ'ƶƺƹǂƱƻǂƴƴ� ƻƱưƬƯƺƯƺƮ�ƸƱưƴǂƴƹƽƶƺƯƺ� ƮƿƳƬ(�ƜƼƴƶƷƬưƹǇƱ�
ƴƹǀƺƼƸƬǂƴƺƹƹǇƱ�ƬƽƻƱƶƾǇ�ƸƱưƴǂƴƹǇ(�,*+2&,+",#4�+-'+1(

1(� ƐƱƷƱƹƺƮƬ� Ɩ(Ə(&� ƞƸƴƼƹƺƮƬ� Ɵ(Ə(� ƙƱưƴǂƴƹƽƶƺƱ� ƺƭƼƬƳƺƮƬƹƴƱ� Ʈ�
ǀƺƼƸƴƼƺƮƬƹƴƴ�ǂƱƹƹƺƽƾƹǇǁ�ƺƼƴƱƹƾƴƼƺƮ�ƽƺƮƼƱƸƱƹƹƺƯƺ�ƮƼƬǃƬ(�ƚƬƿǃ'
ƹƺ'ƸƱưƴǂƴƹƽƶƴƵ� ƮƱƽƾƹƴƶ� ƢƱƹƾƼƬƷǈƹƺƯƺ� ƣƱƼƹƺƳƱƸǈǋ(� ,*+1"02#4,2'
--(

2(� žƺƷƴƹƽƶƴƵ&�ƪ(ž(� ƀƻƼƬƮƷƱƹƴƱ� ƶƺƹǀƷƴƶƾƬƸƴ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴǃƱ'
ƽƶƺƵ�ƻƼƬƶƾƴƶƱ4�ƿǃƱƭƹƺƱ�ƻƺƽƺƭƴƱ(�ƞƜƭ(4�ƣƱƷƺƮƱƶ&,*+.&-0�ƽ(

3(� ƘǊƭƴƸƺƮƬ&�ƒ(Ƒ(� ſƷƴƹƴƶƺ'ƻƽƴǁƺƷƺƯƴǃƱƽƶƴƵ� ƴ� ƻƼƺǀƴƷƬƶƾƴǃƱ'
ƽƶƴƵ�ƬƽƻƱƶƾǇ�ƽƴƹưƼƺƸƬ�ǉƸƺǂƴƺƹƬƷǈƹƺƯƺ�ƮǇƯƺƼƬƹƴǋ�ƿ�ƮƼƬǃƱƵ'ƽƾƺ'
ƸƬƾƺƷƺƯƺƮ�ƽ�ƿǃƱƾƺƸ�ƴǁ�ƽƻƱǂƴƬƷƴƳƬǂƴƴ(�ƙ(,**2&�,.�ƽ(

+*(�ƜƴǃƿƯƴƹƬ&�Ɠ(ƚ(&�ƏƼƿǄƬƹǋƹ�Ə(Ɲ(�ƖƹưƴƮƴưƿƬƷǈƹǇƵ�ƻƺưǁƺư�ƶ�ƷƱ'
ǃƱƹƴǊ� ƻƬǂƴƱƹƾƺƮ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƻƼƺǀƴƷǋ� Ʈ� ƳƬƮƴƽƴƸƺƽƾƴ� ƺƾ�
ƴǁ� ƻƽƴǁƺƷƺƯƴǃƱƽƶƺƯƺ� ƽƾƬƾƿƽƬ(� ƞƭƺƼƹƴƶ� ƽƾƬƾƱƵ� ƴ� ƾƱƳƴƽƺƮ� �CCC� ƑƽƱ'
ƼƺƽƽƴƵƽƶƬǋ�ƹƱưƱƷǋ�ƸƱưƴǂƴƹƽƶƺƵ�ƹƬƿƶƴ�ƽ�ƸƱƲưƿƹƬƼƺưƹǇƸ�ƿǃƬƽƾƴ'
ƱƸ�&�,*+.&�-,*�ƽ(

++(� ƞƴƾƶƴƹƬ&� Ɠ(Ƒ(&� ƟƬǃƬƷƺƮ� Ƒ(Ƒ(&� ƖƽƬƱƮƬ� Ɠ(Ɲ(� ƜƽƴǁƺƷƺƯƴǃƱƽƶƴƱ�
ǁƬƼƬƶƾƱƼƴƽƾƴƶƴ�ƻƬǂƴƱƹƾƺƮ&� ƮƷƴǋǊǅƴƱ�ƹƬ�ƻƼƴƮƱƼƲƱƹƹƺƽƾǈ� ƮǇƻƺƷ'
ƹƱƹƴǊ�ƼƱƶƺƸƱƹưƬǂƴƵ�ƮƼƬǃƬ'ƽƾƺƸƬƾƺƷƺƯƬ(�ƀǃƱƹǇƱ�ƳƬƻƴƽƶƴ�ƞƜƭžƙƀ�
ƴƸ(�ƬƶƬư(�Ɩ(Ɯ(�ƜƬƮƷƺƮƬ&�,*+1",.#&�+&�0,'01(

L?@?L?H=?M4
+(;sZkhoZ�I(;(&� Fho\abdhoZ�G(P(&� Ehehmbr� M(P(J^klhgZe� Zii^ZkZg\^�

pZl�fhgbmhk^]�[r�l^gbhk�lmn]^gml�(�Ik`ZgbsZmbhgZe�Zg]�f^mah]heh`b\Ze�
_hng]Zmbhgl� h_� ^]n\ZmbhgZe� phkd� bg� Z� f^]b\Ze� ngbo^klbmr(� Clln^� CCC(&�
Phkhg^sa&�,*++4+/-'+//(�"bg�LnllbZg#

,(�EZmZ^oZ�P(;(�Qhkd�Zg]�a^Zema�h_�Z�]^gmblm(�G(�G^]b\bg^&�,**,&�,*2�
ƽ(�"bg�LnllbZg#

-(�FZk^g\hoZ�F(C(�Jlr\aheh`b\Ze�;li^\ml�h_�iZmb^gm�fZgZ`^f^gm� bg�
]^gmblmkr(�G(4�G^]b\Ze�[hhd&�,**1&2*�i&�Cee(�"bg�LnllbZg#

.(FZk^g\hoZ�F(C(&�Jhen^o�P(C(&�Nn\abd�?(M(�^m�Zee(�=hg_eb\m�GZgZ`^f^gm�
bg�>^gmblmkr4�=hg_eb\m�L^lhenmbhg� Zg]�Jk^o^gmbhg�MmkZm^`b^l(� ;�fZgnZe�
_hk�]^gmblml(�G(4�G^]b\Ze�[hhd&,**/&�3,i&�Cee(�"bg�LnllbZg#

/(�Q(�;r^k(�Na^�khe^�h_�ilr\aheh`r�bg�]^gmblmkr(�MJ[4�J^m^k5�,**24�,,.�
i(�"bg�LnllbZg#

0(<^e^ghoZC(;(� Ehk^mldZrZ� C(P(&� Jh]hikb`hkZ� ;(P(&� EkZlgbdhoZ�I(J(&�
;g]k^^oZ� ?(;(&� <^e^gho� C(M(&� MfbkghoZ� N(;(� ;� L^ob^p� Zg]� ;gZerlbl�
h_� ?fibkb\Ze� L^l^Zk\a� hg� ]^o^ehif^gm� h_� Z� m^Z\a^kl� ikh_^llbhgZe�
l^e_'\hg\^im� bg� f^]b\Ze� ^]n\Zmbhg(� ;iieb^]� bg_hkfZmbhgZe� Zli^\ml� h_�
f^]b\bg^(�,*+2&,+",#&�+-'+1(�"bg�LnllbZg#

1(<^e^ghoZ� C(;(&MfbkghoZ�N(;(�Na^�khe^�h_�G^]b\Ze�^]n\Zmbhg� bg� ma^�
oZen^�`nb]^ebg^l�_hkfZmbhg�h_�Z�fh]^kg�]h\mhk(�M\b^gmb_b\�Zg]�G^]b\Ze�
<nee^mbg�h_�ma^�=^gmkZe�<eZ\d�?Zkma�L^`bhg(�,*+1"02#4,2'--(�"bg�LnllbZg#

2(�Ahebgldb&�S(�A(�ƞhg_eb\m�GZgZ`^f^gm�bg�ma^�]^gmZe�ikZ\mb\^(�MZbgm�
J^m^kl[nk`&�GZg&,*+.4-0�i(�"bg�LnllbZg#

3(� Frn[bfhoZ&� >(� P(� =ebgb\Ze� Zg]� ilr\aheh`b\Ze� Zg]� ik^o^gmbo^�
Zli^\ml�h_�^fhmbhgZe�[nkghnm�lrg]khf^�bg�]^gmblml�pbma�k^`Zk]�mh�ma^bk�
li^\bZebsZmbhg(�ƙ(�&,**2&�,.i(�"bg�LnllbZg#

+*(� Jb\an`bgZ&� ?(� H(&� ;knlaZgrZg� ;(� L(� Cg]bob]nZe� ZiikhZ\a� mh� ma^�
mk^Zmf^gm�h_�]^gmZe�iZmb^gml�]^i^g]bg`�hg� ma^bk�ilr\aheh`b\Ze� lmZmnl(�
=hee^\mbhg�h_�Zkmb\e^l�Zg]�ma^l^l��CCC�LnllbZg�p^^d�h_�f^]b\Ze�l\b^g\^�
pbma�bgm^kgZmbhgZe�iZkmb\biZmbhg&�,*+.&�-,*�i(�"bg�LnllbZg#

++(� MbmdbgZ&� ?(� P(&� EZ\aZeho� P(� P(&� ClZ^oZ� ?(� L(� Jlr\aheh`b\Ze�
\aZkZ\m^kblmb\l�h_�iZmb^gml�maZm�Z__^\m�Z]a^k^g\^�mh�ma^�k^\hff^g]Zmbhgl�
h_�Z�]^gmblm(�M\b^gmb_b\�ghm^l�h_�ma^�JZoeho�Mi[lfn'&,*+1",.#&�+4�0,'01(�
"bg�LnllbZg#

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƕåƹåƻƼƱƯ�ƛ(Ɣ(+�ǝ�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ƻƼƺǀƱƽƽƺƼ&�ƶƬǀƱưƼƬ�ƯƺƽƻƴƾƬƷǈƹƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�IL=C>�C>4�****'

***,'+-+.'--0.(
ƞƶƿƾƼƻƶƻ�Ɣ(Ɩ(,�ǝ�ƻƼƺǀƱƽƽƺƼ&�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ưƱƶƬƹ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�ǀƬƶƿƷǈƾƱƾƬ�ƙžƙƞƀ&�ƳƬƮƱưƿ'

ǊǅƴƵ�ƶƬǀƱưƼƺƵ&�ƕƬƽƷƿƲƱƹƹǇƵ�ƮƼƬǃ�ƝƠ&�IL=C>�C>4�****'***,'-/0+'0,,,(
ƔƵƯƾƼƱƯ�Ơ(Ɣ(+�ǝ�ƶƬƹưƴưƬƾ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ưƺǂƱƹƾ&�ƶƬǀƱưƼƬ�ƯƺƽƻƴƾƬƷǈƹƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�IL=C>�C>4�****'

***,',-+/'2+.2(
ơƼƳƼƽƾƶƲƼƾƯ�Ɣ(Ɩ(+�ǜ�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ƻƼƺǀƱƽƽƺƼ&�ƶƬǀƱưƼƬ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ǁƴƼƿƼƯƴƴ&�IL=C>�C>4�

****'***+'/111'2/,.(
ƄǀƳƾǌƱǃåƱ�Ơ(Ɣ(+�ǝ�ƶƬƹưƴưƬƾ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ưƺǂƱƹƾ&�ƶƬǀƱưƼƬ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƖƹƽƾƴƾƿƾƬ�ưƺƻƺƷƹƴƾƱƷǈƹƺƯƺ�ƻƼƺ'

ǀƱƽƽƴƺƹƬƷǈƹƺƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ&�IL=C>�C>4�****'***,'1.2*'.,03(
+ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƑƺƼƺƹƱƲƽƶƴƵ�

ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ�ƴƸƱƹƴ�ƚ(ƚ(�ƐƿƼưƱƹƶƺ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�
ƠƱưƱƼƬǂƴƴ&�Ư(�ƑƺƼƺƹƱƲ&�Ɲƺƽƽƴǋ(

,ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƙƺƽƶƺƮƽƶƴƵ�
ƸƱưƴƶƺ'ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ�ƴƸƱƹƴ�Ə(Ɩ(�ƓƮưƺƶƴƸƺƮƬ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�
ƠƱưƱƼƬǂƴƴ&�ƶƬǀƱưƼƬ�ƶƬƼƴƱƽƺƷƺƯƴƴ�ƴ�ǉƹưƺưƺƹƾƴƴ&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(

;ONBIL�CH@ILG;NCIH4
C(;(�<^e^ghoZ+�ǝ�>h\mhk�h_�G^]b\Ze�M\b^g\^l&�Jkh_^llhk&�>^iZkmf^gm�h_�BhlibmZe�>^gmblmkr&�IL=C>�C>4�****'***,'

+-+.'--0.(
;(P(�Gbmkhgbg,�ǝ�Jkh_^llhk&�>h\mhk�h_�G^]b\Ze�M\b^g\^l&�>^Zg�h_�ma^�@Z\nemr�h_�>^gmblmkr&�B^Z]�h_�ma^�>^iZkmf^gm&�

Bhghk^]�>h\mhk�h_�LnllbZg�@^]^kZmbhg&�IL=C>�C>4�****'***,'-/0+'0,,,(
I(;(�;sZkhoZ+�ǝ�Ja>&�;llh\bZm^�Jkh_^llhk&�>^iZkmf^gm�h_�BhlibmZe�>^gmblmkr&�IL=C>�C>4�****'***,',-+/'2+.2(
;(P(�Jh]hikb`hkZ+�ǝ�Ja>&�Jkh_^llhk&�>^iZkmf^gm�h_�IkZe�Zg]�GZqbeeh_Z\bZe�Mnk`^kr&�IL=C>�C>4�****'***+'/111'2/,.(
I(;(�En]krZoml^o+�ǝ�Ja>&�;llh\bZm^�Jkh_^llhk&�>^iZkmf^gm�h_�>^gmblmkr&�Cglmbmnm^�h_�=hgmbgnbg`�Jkh_^llbhgZe�?]n\Zmbhg&�

IL=C>�C>4�****'***,'1.2*'.,03(
+@^]^kZe�MmZm^�<n]`^mZkr�?]n\ZmbhgZe�Cglmbmnmbhg�h_�Bb`a^k�?]n\Zmbhg�ǟPhkhg^sa�MmZm^�G^]b\Ze�Ogbo^klbmr�gZf^]�Z_m^k�

H(H(�<nk]^gdhǠ�h_�ma^�Gbgblmkr�h_�B^Zema�h_�ma^�LnllbZg�@^]^kZmbhg&�Phkhg^sa&�LnllbZ(
,@^]^kZe�MmZm^�<n]`^mZkr�?]n\ZmbhgZe�Cglmbmnmbhg�h_�ma^�Bb`a^k�?]n\Zmbhg�ǟ;(C(�S^o]hdbfho�Ghl\hp�MmZm^�Ogbo^klbmr�

h_�G^]b\bg^�Zg]�>^gmblmkrǠ�h_�ma^�Gbgblmkr�h_�B^Zema\Zk^�h_�ma^�LnllbZg�@^]^kZmbhg&�>^iZkmf^gm�h_�=Zkbheh`r�Zg]�
?g]h]hgmb\l(�Ghl\hp&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƕåƹåƻƼƱƯ�ƛ(Ɣ�)�C(;(�<^e^ghoZ&�?'fZbe4�okgo`fZ:fZbe(kn
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Nanotechnologies as the reality of modern dentistry 
(literature review)
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Abstract
Na^�ik^ɔq��gZgh��bl�nl^]�[r�ma^�`eh[Ze�l\b^gmbɔ\�\hffngbmr(�Bb`aer�]bli^kl^]�lheb]iaZl^�h[c^\ml�pab\a�aZo^�Z�lbs^�

_khf�+�mh�+**�gf�Zk^�\Zee^]�gZghiZkmb\e^l(�Qbma�ma^�bgm^kgZmbhgZe�_k^^�_neem^qm�Zk\abo^��Jn[G^]��rhn�\Zg�`^m�fhk^�maZg�
,+/� mahnlZg]� k^lneml� mh� ma^� �gZghiZkmb\e^l�� l^Zk\a� jn^kr(� Nh]Zr&� ma^� Z\\nfneZm^]� ma^hk^mb\Ze� dghpe^]`^� bl� [^bg`�
Z\mbo^er�bgm^`kZm^]�bg�]^gmblmkr(�?qi^kml�Zk^�mabgdbg`�Z[hnm�g^p�pZrl�mh�lheo^�\nkk^gm�ikh_^llbhgZe�ikh[e^fl(�Iger�mbf^�
pbee�m^ee�ahp�ln\\^ll_ne�ma^�ikh\^ll�h_�bgm^`kZmbg`�gZkkhpikhɔe^�k^l^Zk\a�bgmh�ikZ\mb\Ze�Z\mbobmb^l�pbee�[^(�>^o^ehif^gm�
Zg]�bfie^f^gmZmbhg�h_�gZghm^\agheh`b\Ze�mk^Zmf^gm�Zk^�Z�ikhfblbg`�]bk^\mbhg�_hk�fh]^kg�]^gmblmkr(�
;bf�pZl� mh� lmn]r� ma^� ikhfblbg`� Zk^Zl� _hk� nlbg`� gZghm^\agheh`b^l� bg� ]^gmblmkr&� ^qblmbg`�f^mah]l� h_� ]bZ`ghlmb\l&�

mk^Zmf^gm� Zg]� ik^o^gmbhg� h_� ma^� ]^gmZe� ]bl^Zl^l� [Zl^]� hg� ma^� ikhi^kmb^l� h_� gZghiZkmb\e^l&� mh� k^ob^p� ma^� l\b^gmbɔ\�
ebm^kZmnk^�]^ohm^]�mh�mabl�ikh[e^f(

E^rphk]l4� gZghm^\agheh`r� bg� ]^gmblmkr&� \Zkb^l&� ^g]h]hgmb\l&� i^kbh]hgmb\l&� bffng^� \hkk^\mbhg&� hg\heh`r&�
bfieZgmheh`r(

L^\^bo^]4�,*(*,(,*,*5�k^obl^]4+/(*.(,*,*5�Z\\^im^]4�*3(*/(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�;(P(�<ebghoZ&�P(;(�LnfrZgml^o(�HZghm^\agheh`b^l�Zl�ma^�k^Zebmr�h_�fh]^kg�]^gmblmkr�"ebm^kZmnk^�k^ob^p#(�
?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

ƒƒƔƓƔƛƗƔ
ƙƱưƴǂƴƹƬ� ƮƽƱƯưƬ�ƭǇƷƬ� ƶƼƬƵƹƱ� ƮƺƽƻƼƴƴƸǃƴƮƬ� ƶ� Ƭƶ'

ƾƿƬƷǈƹǇƸ�ƹƬƿǃƹǇƸ�ƮƱǋƹƴǋƸ(�ƑƴƷǈƯƱƷǈƸ�ƝƱƹƾƯƱƹ�ƻƺƷƿ'
ǃƴƷ�ƚƺƭƱƷƱƮƽƶƿǊ� ƻƼƱƸƴǊ�ƻƺ�ǀƴƳƴƶƱ� ƳƬ� ƺƾƶƼǇƾƴƱ&� ƹƱ�
ƹƿƲưƬǊǅƱƱƽǋ� Ʈ� ƶƺƸƸƱƹƾƬƼƴǋǁ&� Ʈ� +3*+� Ưƺưƿ&� Ƭ� Ʈ� +3+.�

Ưƺưƿ� ƸƺƭƴƷǈƹǇƱ� ƼƱƹƾƯƱƹƺƮƽƶƴƱ� ƿƽƾƬƹƺƮƶƴ� ƿƲƱ� ƮƺƮ'
ƽǊ� ƶƿƼƽƴƼƺƮƬƷƴ�ƻƺ�ǀƼƺƹƾƬƸ�ƜƱƼƮƺƵ�ƸƴƼƺƮƺƵ� ƮƺƵƹǇ(�
Ƒ� +3/-� Ưƺưƿ� ƀƺƾƽƺƹ� ƴ� ſƼƴƶ� ƼƬƽǄƴǀƼƺƮƬƷƴ� ƽƾƼƿƶƾƿƼƿ�
ƒƚſ�ǜ�ƻƺƽƷƱ�+30*'ǁ�ƭƺƷǈǄƴƹƽƾƮƺ�ƚƺƭƱƷƱƮƽƶƴǁ�ƻƼƱƸƴƵ�
ƻƺ�ǀƴƳƴƺƷƺƯƴƴ�ƴ�ƸƱưƴǂƴƹƱ�ƾƬƶ�ƴƷƴ�ƴƹƬǃƱ�ƭǇƷƴ�ƽƮǋƳƬ'
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ƹǇ�ƽ�ƸƺƷƱƶƿƷǋƼƹƺƵ�ƯƱƹƱƾƴƶƺƵ(�ƞǁƺƲƴƱ�ƻƼƺǂƱƽƽǇ�ƻƼƺ'
ƴƽǁƺưǋƾ� ƴ� ƽ� ƹƬƹƺƾƱǁƹƺƷƺƯƴǋƸƴ(�ƛưƹƬ� ƾƺƷǈƶƺ� ƼƱǀƱƼƬ'
ƾƴƮƹƬǋ�ƭƬƳƬ�ưƬƹƹǇǁ�Jn[G^]&�ƳƹƬƶƺƸƬǋ�ƸƹƺƯƴƸ&�Ʈ�ƺƾƮƱƾ�
ƹƬ�ƻƺƴƽƶƺƮǇƵ�ƳƬƻƼƺƽ��gZghiZkmb\e^l��ƮǇưƬǌƾ�ƭƺƷƱƱ�,+/�
ƾǇƽǋǃ�ƼƱƳƿƷǈƾƬƾƺƮ(�ƞƷƺƮƺ��ƹƬƹƺ��ƹƱ�ƹƱƽǌƾ�Ʈ�ƽƱƭƱ�ƹƴ�ƹƱ'
ƯƬƾƴƮƹƺƯƺ&�ƹƴ�ǀƬƹƾƬƽƾƴǃƱƽƶƺƯƺ�ƻƺưƾƱƶƽƾƬ�ǜ�ƻƼƺƽƾƺ�ưƺ'
ƽƾƴƲƱƹƴǋ�ǀƴƳƴƶƴ�ƴ�ǁƴƸƴƴ�"ƽƶƬƹƴƼƿǊǅƬǋ�ǉƷƱƶƾƼƺƹƹƬǋ�
ƸƴƶƼƺƽƶƺƻƴǋ&� ƾƱƸƻƷƬƹƾǇ&� ǉǀǀƱƶƾƴƮƹǇƱ� ưƴƽƻƱƼƯƱƹƾǇ�
ƴ�ưƼ(#�ƻƺƳƮƺƷƴƷƴ�ƴƽƽƷƱưƺƮƬƾƱƷǋƸ�ƺƻƱƼƴƼƺƮƬƾǈ�ƺƭǆƱƶ'
ƾƬƸƴ�Ʈ�ƹƬƹƺƸƱƾƼƺƮƺƸ�ưƴƬƻƬƳƺƹƱ(�Ʃƾƺƾ�ƾƱƼƸƴƹ�ƻƼƺǃƹƺ�
ƮƺǄƱƷ�ƴ�Ʈ�ƺƭƴǁƺư�ƽƾƺƸƬƾƺƷƺƯƺƮ(�Ʃƹưƺưƺƹƾƴǋ&�ƴƸƻƷƬƹ'
ƾƺƷƺƯƴǋ&� ƻƬƼƺưƺƹƾƺƷƺƯƴǋ&� ƭƺƼǈƭƬ� ƽ� ƯƴƻƱƼƱƽƾƱƳƴƱƵ� ƴ�
ƼƱǂƴưƴƮƴƼƿǊǅƴƸ�ƶƬƼƴƱƽƺƸ�ǜ�Ʈƺƾ�ƹƱƻƺƷƹǇƵ�ƻƱƼƱǃƱƹǈ�
ƻƼƺƭƷƱƸ&�ƶƺƾƺƼǇƱ�ƻƺƳƮƺƷǋǊƾ�ƼƱǄƬƾǈ�ƽƺƮƼƱƸƱƹƹǇƱ�ƹƬ'
ƹƺƾƱǁƹƺƷƺƯƴƴ(� Ƒ� ƹƬƽƾƺǋǅƱƸ� ƺƭƳƺƼƱ� ƻƼƱưƻƼƴƹǋƾƬ� ƻƺ'
ƻǇƾƶƬ� ƺƭƺƭǅƴƾǈ� ƴ� ƻƼƱưƽƾƬƮƴƾǈ� ƬƶƾƿƬƷǈƹǇƱ� ưƬƹƹǇƱ� ƺ�
ƼƬƭƺƾƱ&�ƻƼƺƮƺưƴƸƺƵ�ƿǃǌƹǇƸƴ�ƴ�ƽƻƱǂƴƬƷƴƽƾƬƸƴ�Ʈ�ǉƾƺƵ�
ƺƭƷƬƽƾƴ(

ƛƭƺƻƿƲǂƺƻƸƻưƵƵ�Ư�ǊƺƱƻƱƻƺƿƵƵ
ƓƽƷƴ� ƽƺƮƼƱƸƱƹƹƬǋ� ƴƸƻƷƬƹƾƺƷƺƯƴǋ&� ƻƺƳƮƺƷǋǊǅƬǋ�

ƽƺƳưƬƮƬƾǈ� ƹƬƴƭƺƷƱƱ� ƻƱƼƽƻƱƶƾƴƮƹǇƱ� Ʈ� ƻƷƬƹƱ� ưƺƷƯƺ'
ƽƼƺǃƹƺƵ� ǉƶƽƻƷƿƬƾƬǂƴƴ� ƻƼƴƼƺưƺƻƺưƺƭƹǇƱ� ƶƺƹƽƾƼƿƶ'
ǂƴƴ&� ƴƽƻƺƷǈƳƿƱƾ� ưƺƽƾƴƲƱƹƴǋ� ƹƬƹƺƾƱǁƹƺƷƺƯƴƴ&� ǃƾƺƭǇ�
ƻƼƱưƿƻƼƱưƴƾǈ� ƮƺƽƻƬƷƴƾƱƷǈƹǇƱ� ƼƱƬƶǂƴƴ� ƺƾƾƺƼƲƱƹƴǋ�
ƴƸƻƷƬƹƾƬƾƬ&� ƮƺƳƸƱǅƬǊǅƱƯƺ� ǀƿƹƶǂƴǊ� ƭƱƳƮƼƱƸƱƹƹƺ�
ƻƺƾƱƼǋƹƹƺƯƺ� ƳƿƭƬ&� ƾƺ� ǉƹưƺưƺƹƾƴǋ� ƭƺƼƱƾƽǋ� ƳƬ� ƽƺǁƼƬ'
ƹƱƹƴƱ� ƴ� ǉǀǀƱƶƾƴƮƹƿǊ� ƼƱƬƭƴƷƴƾƬǂƴǊ� ƾƬƶƴǁ� ƳƿƭƺƮ(� Ƒ�
ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ�ƻƼƺƭƷƱƸƬ�ƭƺƼǈƭǇ�ƽ�ƭƬƶƾƱ'
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ƽƶƺƯƺ�ƾƺƶƬ(�Ɯƺư�ưƱƵƽƾƮƴƱƸ�ǉƷƱƶƾƼƴǃƱƽƶƺƯƺ�ƻƺƷǋ�ƹƬƹƺ'
ǃƬƽƾƴǂǇ�ƻƱƼƱƸƱǅƬǊƾƽǋ�ƻƺ�ƽƴƽƾƱƸƱ�ưƺƻƺƷƹƴƾƱƷǈƹǇǁ�
ƶƬƹƬƷƺƮ� ƴ� ưƱƹƾƴƹƹǇƸ� ƾƼƿƭƺǃƶƬƸ4� ƺƾ� ƸƬƶƼƺƶƬƹƬƷƬ� ƶ�
ƹƬƼƿƲƹƺƵ�ƻƺƮƱƼǁƹƺƽƾƴ�ƶƺƼƹǋ�ƴ�ƻƱƼƴƬƻƴƶƬƷǈƹƺƵ�ƳƺƹƱ(�
ƒƷǋ�ƮƮƱưƱƹƴǋ�ſƿƻƼƬƷƬ�Ʈ�ƶƺƼƹƱƮƿǊ�ƽƴƽƾƱƸƿ�ƭǇƷƴ�ƼƬƳ'
ƼƬƭƺƾƬƹǇ�ƻƼƴƭƺƼǇ��ƛƼƴƯƴƹƬƷ� CC�&� �ſƺƸǀƺƼƾ�&� �Ʃƚƒƛ�
+(*��ƴ�ưƼƿƯƴƱ(�ƘƴǂƱƹƳƴƱƵ�ƹƬ�ƻƼƺƴƳƮƺưƽƾƮƺ�ƻƼƴƭƺƼƺƮ�
ƴ�ƻƼƱƻƬƼƬƾƺƮ�ſƹƬƻƻƮƺƽƾƬ�ƹƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ�ƼƬƽ'
ƻƺƷƬƯƬƱƾ�ƹƱƸƱǂƶƬǋ�ǀƴƼƸƬ��BnfZg\a^fb^�Af[B��U+2W(�
ƚƱƽƸƺƾƼǋ� ƹƬ� ƹƱƺƭǁƺưƴƸƺƽƾǈ� ưƺƼƺƯƺƽƾƺǋǅƱƯƺ� ƺƭƺ'
ƼƿưƺƮƬƹƴǋ�ƴ�ƸƹƺƯƺƽƱƬƹƽƹƺƽƾǈ�ƾƬƶƺƯƺ�ƷƱǃƱƹƴǋ&�ƸƱƾƺư�
ưƺƳƴƼƺƮƬƹƹƺƯƺ� ƾƼƬƹƽƶƬƹƬƷǈƹƺƯƺ� ƴƺƹƺǀƺƼƱƳƬ� ưƺ� ƽƴǁ�
ƻƺƼ� ƴƹƾƱƼƱƽƿƱƾ� ƴƽƽƷƱưƺƮƬƾƱƷƱƵ� U+3',+W(� ƖƽƽƷƱưƺƮƬ'
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ƹƴǋ�,*+3�ƯƺưƬ�U,,W�ƻƺưƾƮƱƼƲưƬǊƾ�ƽƹƴƲƱƹƴƱ�ƴƹƾƱƹƽƴƮ'
ƹƺƽƾƴ�ƴ�ƮƴưƺƮƺƯƺ�ƼƬƳƹƺƺƭƼƬƳƴǋ�ƸƴƶƼƺƭƹƺƯƺ�ƻƱƵƳƬƲƬ�
ƻƺƽƷƱ� ƻƺưƺƭƹƺƯƺ� ƷƱǃƱƭƹƺƯƺ� ƸƱƼƺƻƼƴǋƾƴǋ(� ƜƼƱưƻƼƴ'
ƹƴƸƬǊƾƽǋ�ƿƽƻƱǄƹǇƱ�ƻƺƻǇƾƶƴ�ƱƯƺ�ƽƺǃƱƾƬƹƴǋ�ƽ�ƮƺƳưƱƵ'
ƽƾƮƴƱƸ�ƻƼǋƸƺƯƺ�ƴ�ƼƬƽƽƱǋƹƹƺƯƺ�ƻƿǃƶƺƮ�ǁƺƷƺưƹƺƵ�ƬƼƯƺ'
ƹƺƮƺƵ�ƻƷƬƳƸǇ�U,-W(
ƞƺƮƱƼǄƱƹƽƾƮƿǋ�ƴưƱƴ�Ə(�ſƹƬƻƻƮƺƽƾƬ&�Ƒ(Ə(�ƝƿƸǋƹǂƱƮ�ƽ�

ƽƺƬƮƾ(�",**/#�ƼƬƳƼƬƭƺƾƬƷƴ�ƸƱƾƺư�ƯƬƷǈƮƬƹƺǀƺƼƱƳƬ�U,.W(�
Ƒ� ƶƬǃƱƽƾƮƱ� ƴƽƾƺǃƹƴƶƺƮ� ƾƺƶƬ� Ʈ� ǉƾƺƸ� ƽƷƿǃƬƱ� ƴƽƻƺƷǈƳƿ'
Ǌƾƽǋ�ƮƹƿƾƼƴƶƬƹƬƷǈƹǇƱ�ǄƾƴǀƾǇ&�ƮǇƻƺƷƹƱƹƹǇƱ�ƴƳ�ưƮƿǁ�
ƸƱƾƬƷƷƺƮ&� ƽƺƽƾƬƮƷǋǊǅƴǁ� ƯƬƷǈƮƬƹƴǃƱƽƶƿǊ� ƻƬƼƿ� "ƹƬ'
ƻƼƴƸƱƼ&�ƸƱưƴ�ƴ�ǂƴƹƶƬ#(�ƜƼƴ�ǉƾƺƸ�ƹƬ�ƯƼƬƹƴǂƱ�ƼƬƳưƱƷƬ�
ƮƺƳƹƴƶƬƱƾ�ƻƺƾƱƹǂƴƬƷ�ƺƶƺƷƺ�*&,�ǜ�*&.�Ƒ&�ƳƬ�ƽǃƱƾ�ƶƺƾƺƼƺ'
Ưƺ�ƳƬƼǋƲƱƹƹǇƱ�ǃƬƽƾƴǂǇ�ƻƺƽƾƱƻƱƹƹƺ�ƻƱƼƱƸƱǅƬǊƾƽǋ�ƴƳ�
ƻƼƺƽƮƱƾƬ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƳƿƭƬ�Ʈ�ƯƷƿƭƴƹƿ�ưƱƹƾƴƹƬ(�ƑƱ'
ƷƴǃƴƹƬ�ƯƬƷǈƮƬƹƴǃƱƽƶƺƯƺ�ƾƺƶƬ�ƽƺƽƾƬƮƷǋƱƾ�ƺƶƺƷƺ�*&+�ƸƏ(�
Ƒ�ƽƮǋƳƴ�ƽ�ǀƺƼƸƴƼƺƮƬƹƴƱƸ�Ʈ�ƻƼƺƽƮƱƾƱ�ưƱƹƾƴƹƹǇǁ�ƾƼƿ'
ƭƺǃƱƶ�ƶƺƹƯƷƺƸƱƼƬƾƺƮ�ƽƿƷǈǀƴưƬ�ƸƱưƴ&�ƴƳƿǃƬǊƾƽǋ�ƮƺƳ'
ƸƺƲƹƺƽƾƴ�ƻƼƴƸƱƹƱƹƴǋ�ƸƱƾƺưƬ�ƹƱ�ƾƺƷǈƶƺ�ƻƼƴ�ƷƱǃƱƹƴƴ�
ƻƿƷǈƻƴƾƬ�ƴ�ƻƱƼƴƺưƺƹƾƴƾƬ&�ƹƺ�ƴ&�ƹƬƻƼƴƸƱƼ&�ƯƴƻƱƼƱƽƾƱ'
Ƴƴƴ�ƳƿƭƺƮ�U,/&�,0W(
ƜƼƱƻƬƼƬƾǇ� ƯƴưƼƺƶƽƴưƬ� ƸƱưƴ'ƶƬƷǈǂƴǋ� ƻƼƱưƷƬƯƬǊƾ'

ƽǋ� ƴ� ưƷǋ� ƷƱǃƱƹƴǋ� ƻƬƼƺưƺƹƾƴƾƬ(� ſƼƺƸƱ� ƬƹƾƴƭƬƶƾƱƼƴ'
ƬƷǈƹƺƯƺ�ǉǀǀƱƶƾƬ&�ƺƹƺ�ƺƻƴƼƬƱƾƽǋ�ƹƬ�ƽƮƺƵƽƾƮƺ�ſƿƻƼƬƷƬ�
ƺƶƬƳǇƮƬƾǈ� ƹƱƯƷƿƭƺƶƺƱ� ƻƼƴƲƴƯƬǊǅƱƱ� ưƱƵƽƾƮƴƱ� ƻƿƾǌƸ�
ƴƳƭƴƼƬƾƱƷǈƹƺƯƺ� ƷƴƳƴƽƬ&� ƮƼƺƽǄƱƯƺ� Ʈ� ƻƬƼƺưƺƹƾƬƷǈƹǇƵ�
ƶƬƼƸƬƹ�ǉƻƴƾƱƷƴǋ�U+2W(�ƚƱƸƱǂƶƬǋ�ǀƴƼƸƬ��BnfZg\a^fb^�
Af[B�� ƻƼƱưƷƬƯƬƱƾ� ƽƷƱưƿǊǅƿǊ� ƸƱƾƺưƴƶƿ� ƷƱǃƱƹƴǋ4� Ʈ�
ƻƬƼƺưƺƹƾƬƷǈƹǇƱ� ƶƬƼƸƬƹǇ� ƽ� ƻƺƸƺǅǈǊ� ƯƷƬưƴƷƶƴ� ƴƷƴ�
ƮƬƾƹǇǁ� ƾƿƼƿƹư� Ʈƹƺƽǋƾ� ƽƿƽƻƱƹƳƴǊ� ƯƴưƼƺƶƽƴưƬ� ƸƱưƴ'
ƶƬƷǈǂƴǋ&�ưƷǋ�ƯƷƿƭƺƶƴǁ�ƶƬƼƸƬƹƺƮ�ƴƽƻƺƷǈƳƿǊƾƽǋ�ǁƷƺƻǃƬ'
ƾƺƭƿƸƬƲƹǇƱ� ƹƴƾƴ&� ƻƼƺƻƴƾƬƹƹǇƱ� ƻƼƱƻƬƼƬƾƺƸ(� ƒƷǋ� ƳƬ'
ƶƼƱƻƷƱƹƴǋ� ƹƺƽƴƾƱƷƱƵ� ƴƽƻƺƷǈƳƿƱƾƽǋ� ǂƴƬƹƬƶƼƴƷƬƾƹǇƵ�
ƷƬƶ(�ƣƱƼƱƳ�ƹƱƽƶƺƷǈƶƺ�ưƹƱƵ�ƴǁ�ƿưƬƷǋǊƾ&�ƴ�ƳƬ�ƽǃƱƾ�ƼƱƬƶ'
ǂƴƴ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ� ƸƱưƴ� ƴƳƹƬǃƬƷǈƹƺ� ƯƺƷƿƭǇƱ� ƹƴƾƴ�
ƻƼƴƺƭƼƱƾƬǊƾ�ƾƱƸƹƺƳƱƷƱƹƿǊ�ƺƶƼƬƽƶƿ(
ƝƬƳƮƴƮƬǋ� ƶƬƶ� ǉƹưƺưƺƹƾƴǃƱƽƶƿǊ&� ƾƬƶ� ƴ� ƻƬƼƺưƺƹƾƺ'

ƷƺƯƴǃƱƽƶƿǊ� �Ʒƴƹƴƴ�� ƾƱƼƬƻƴƴ&� Ƒ(Ə(� ƝƿƸǋƹǂƱƮ� ƽ� ƽƺƬƮƾ(�
",*+2#� ƺƭƺƽƹƺƮƬƷƴ� ƹƺƮǇƵ� ƽƻƺƽƺƭ� ƶƺƸƻƷƱƶƽƹƺƯƺ� ƷƱ'
ǃƱƹƴǋ� ƻƿƷǈƻƺƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƻƺƼƬƲƱƹƴƵ� ƸƱƾƺưƬƸƴ�
ƯƬƷǈƮƬƹƺǀƺƼƱƾƴǃƱƽƶƺƵ�ƹƬƹƺƴƸƻƼƱƯƹƬǂƴƴ�ƴ�ƶƿƻƼƬƷƶǊ'
ƼƱƾƬƲƬ� U,1W(� ƀ� ƻƬǂƴƱƹƾƺƮ� ƽ� ǁƼƺƹƴǃƱƽƶƴƸ� ƬƻƴƶƬƷǈƹǇƸ�
ƻƱƼƴƺưƺƹƾƴƾƺƸ�ƹƬ�ǀƺƹƱ�ǁƼƺƹƴǃƱƽƶƺƯƺ�ƯƱƹƱƼƬƷƴƳƺƮƬƹ'
ƹƺƯƺ� ƻƬƼƺưƺƹƾƴƾƬ� ƷƱƯƶƺƵ� ƴ� ƽƼƱưƹƱƵ� ƽƾƱƻƱƹƴ� ƾǋƲƱƽƾƴ�
ƺưƹƺƮƼƱƸƱƹƹƺ� ƻƼƺƮƺưƴƷƴƽǈ� ƾƼƬƹƽƶƬƹƬƷǈƹǇƵ� ƯƬƷǈƮƬ'
ƹƺǀƺƼƱƳ� ƯƴưƼƺƶƽƴưƬ� ƸƱưƴƶƬƷǈǂƴǋ� ƴ� ƶƿƻƼƬƷƶǊƼƱƾƬƲ�
ƻƬƼƺưƺƹƾƬƷǈƹǇǁ�ƶƬƼƸƬƹƺƮ(�ƞƻƿƽƾǋ�.�ƯƺưƬ�ƹƬƭƷǊưƱƹƴƵ�
ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƹƺƯƺ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƷƱǃƱƹƴǋ&�ǉƾƬ�ƸƱƾƺ'
ưƴƶƬ� ƻƼƱƮƳƺǄƷƬ� ƾƼƬưƴǂƴƺƹƹƿǊ� U,2W� ƶƬƶ� ƻƺ� ƶƷƴƹƴǃƱ'
ƽƶƴƸ&�ƾƬƶ�ƴ�ƻƺ�ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƴƸ�ƻƺƶƬƳƬƾƱƷǋƸ�U,3W(

ƝƽƵǍƹǈ�ƿƷƭƺƲƯƻƶ�ƵƺƳƲƺƲƽƵƵ�Ƶ�ƺƭƺƻƿƲǂƺƻƸƻưƵƵ
ƚƬƹƺƾƱǁƹƺƷƺƯƴƴ�Ʈ�ƻƬƼƺưƺƹƾƺƷƺƯƴƴ�ƿƽƻƱǄƹƺ�ƽƺǃƱƾƬ'

Ǌƾƽǋ�ƹƱ�ƾƺƷǈƶƺ�ƽ�ưƺƽƾƴƲƱƹƴǋƸƴ�ƸƴƶƼƺƭƴƺƷƺƯƴƴ&�ƹƺ�ƴ�ƽ�
ƻƼƴǌƸƬƸƴ�ƾƶƬƹƱƮƺƵ�ƴƹƲƱƹƱƼƴƴ(�ƟƬƶ&�ƹƬƻƼƴƸƱƼ&�ƽƱƯƺư'
ƹǋ�ƱưƴƹƺưƿǄƹƺ�ƻƼƴƳƹƬƱƾƽǋ�ǀƬƶƾ�ƾƺƯƺ&�ǃƾƺ�ƹƬƻƼƬƮƷƱƹ'
ƹƬǋ� ƶƺƼƼƱƶǂƴǋ� ƬƶƾƴƮƹƺƽƾƴ� ƻƺƻƿƷǋǂƴƴ� ƸƬƶƼƺǀƬƯƺƮ� Ʈ�
ƽƾƺƼƺƹƿ�ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ�ƙ,�ǀƱƹƺƾƴƻƬ�ǜ�ƶƷǊǃ�
ƶ� ƻƬƾƺƯƱƹƱƾƴǃƱƽƶƺƸƿ� ƷƱǃƱƹƴǊ� ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ� ƳƬƭƺ'
ƷƱƮƬƹƴƵ� ƻƬƼƺưƺƹƾƬ(� ƞ� ǉƾƺƵ� ǂƱƷǈǊ� ƹƬ� ƶƬǀƱưƼƱ� ƻƬƼƺ'
ưƺƹƾƺƷƺƯƴƴ�ƟƮƱƼƽƶƺƯƺ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƯƺ�ƸƱưƴǂƴƹƽƶƺ'
Ưƺ�ƿƹƴƮƱƼƽƴƾƱƾƬ�ƭǇƷ�ƼƬƳƼƬƭƺƾƬƹ�ƸƱƾƺư�ƬƿƾƺƽƱƼƺƾƱƼƬ'
ƻƴƴ�ǜ�ƻƺưƽƷƴƳƴƽƾǇǁ�ƴƹǆƱƶǂƴƵ�ƽǇƮƺƼƺƾƶƴ�ƶƼƺƮƴ&�ƸƬƶ'
ƽƴƸƬƷǈƹƺ�ƺƭƱưƹƱƹƹƺƵ�ƶƷƱƾƺǃƹǇƸƴ�ǉƷƱƸƱƹƾƬƸƴ�U-*W(
ſƴƾƬƵƽƶƴƱ�ƿǃǌƹǇƱ�ƴƽƻƺƷǈƳƺƮƬƷƴ�ưƷǋ�ƼƱǄƱƹƴǋ�ǉƾƺƵ�

ƻƼƺƭƷƱƸǇ� ƹƬƹƺǃƬƽƾƴǂǇ� ƳƺƷƺƾƬ� U-+&� -,W(� ƖƸƱǊǅƴƱ�
ƼƬƳƸƱƼ�./�ƹƸ&�ƺƹƴ�ƻƼƺǋƮƴƷƴ�ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇƵ�

ƻƺƾƱƹǂƴƬƷ� Ʈ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƹƬ� ƶƷƱƾƺǃƹǇǁ� ƶƿƷǈƾƿƼƬǁ�
ƽ� ƷƴƻƺƻƺƷƴƽƬǁƬƼƴưƺƸ� ?(� \heb&� ƴƹưƿǂƴƼƺƮƬƮǄƱƸ� ǉƶƽ'
ƻƱƼƴƸƱƹƾƬƷǈƹƿǊ� ƮƺƽƻƬƷƴƾƱƷǈƹƿǊ� ƼƱƬƶǂƴǊ(� ƠƱƹƺƾƴƻ�
ƸƬƶƼƺǀƬƯƺƮ�ƻƼƴ�ǉƾƺƸ�ƺƻƼƱưƱƷǋƷƴ�ƸƱƾƺưƬƸƴ�ƭƱƷƶƺƮƺ'
Ưƺ�ƴƸƸƿƹƺƭƷƺƾƾƴƹƯƬ�"ƺƭƹƬƼƿƲƱƹƴƱ�bHIM�ǜ�ƸƬƼƶƱƼƬ�ƙ+�
ǀƱƹƺƾƴƻƬ�ƸƬƶƼƺǀƬƯƺƮ�ƴ�;k`+�ǜ�ƸƬƼƶƱƼƬ�ƙ,�ǀƱƹƺƾƴƻƬ#�
ƴ� ƻƼƺƾƺǃƹƺƵ� ǂƴƾƺƸƱƾƼƴƴ� "ƼƱƯƴƽƾƼƬǂƴǋ� ƻƺƮƱƼǁƹƺƽƾ'
ƹǇǁ�ƸƬƼƶƱƼƹǇǁ�ƭƱƷƶƺƮ�ƸƬƶƼƺǀƬƯƺƮ�ƺƭƺƴǁ�ǀƱƹƺƾƴƻƺƮ#(�
ƒƺƻƺƷƹƴƾƱƷǈƹƺ�ƸƱƾƺưƬƸƴ�ƜƢƝ�Ʈ�ƼƱƬƷǈƹƺƸ�ƮƼƱƸƱƹƴ�ƴ�
ƖƠƏ�ƺƻƼƱưƱƷǋƷƴƽǈ�ƽƻƱǂƴǀƴǃƱƽƶƴƱ�ƻƼƬƵƸƱƼǇ�ƶ�ƯƱƹƬƸ'
ƸƬƼƶƱƼƬƸ� ƺƽƾƱƺƯƱƹƹƺƵ� ưƴǀǀƱƼƱƹǂƴƼƺƮƶƴ� ƴ� ƶƺƹǂƱƹ'
ƾƼƬǂƴǋ� ƻƼƺƮƺƽƻƬƷƴƾƱƷǈƹǇǁ�ǀƬƶƾƺƼƺƮ�Ơƚƛ'ĵ� ƴ� ƖƘ'0&�
ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(
Ƒ� ƻƬƼƺưƺƹƾƺƷƺƯƴǃƱƽƶƴǁ� ƴƽƽƷƱưƺƮƬƹƴǋǁ� Ʈ� ƶƬǃƱƽƾƮƱ�

ƹƺƽƴƾƱƷƱƵ�ƬƶƾƴƮƹƺƯƺ�ƴƽƽƷƱưƿƱƸƺƯƺ�ƮƱǅƱƽƾƮƬ�ƴƽƻƺƷǈ'
ƳƿǊƾƽǋ� ƹƬƹƺǃƬƽƾƴǂǇ� ƻƺƷƴǉƾƴƷƱƹƯƷƴƶƺƷǈ'ƻƺƷƴƷƬƶƾƴ'
ưƬ(� ƛƹƴ� ƺƭƱƽƻƱǃƴƮƬǊƾ� ưƺƽƾƬƮƶƿ� Ʈ� Ƴƺƹƿ� ƮƺƽƻƬƷƱƹƴǋ�
ƶƿƼƶƿƸƴƹƬ&�ƺƭƷƬưƬǊǅƱƯƺ�ƹƱưƺƽƾƬƾƺǃƹƺ�ƿưƺƮƷƱƾƮƺƼƴ'
ƾƱƷǈƹǇƸƴ�ǀƬƼƸƬƶƺƶƴƹƱƾƴǃƱƽƶƴƸƴ�ƽƮƺƵƽƾƮƬƸƴ�ƳƬ�ƽǃƱƾ�
ƽƮƺƱƵ�ƯƴưƼƺǀƺƭƹƺƽƾƴ�U--W&�ƴƷƴ�ƴƳƮƱƽƾƹƺƯƺ�ƴƸƸƿƹƺƽƿ'
ƻƼƱƽƽƺƼƬ�ƬƿƼƬƹƺǀƴƹƬ�ǜ�ƺƼƯƬƹƴǃƱƽƶƺƯƺ�ƻƼƺƴƳƮƺưƹƺƯƺ�
ƳƺƷƺƾƬ� U-.W(� ƣƬƽƾƴǂǇ� ƻƺƷƴƯƷƴƶƺƷƱƮƺƵ'ƻƺƷƴƸƺƷƺǃƹƺƵ�
ƶƴƽƷƺƾǇ�Ʈ�ƽƺǃƱƾƬƹƴƴ�ƽ�ƹƬƹƺǃƬƽƾƴǂƬƸƴ�ǁƴƾƺƳƬƹƬ�Ʈ�ƽƺ'
ƺƾƹƺǄƱƹƴƴ�-41�ƴ�ƹƬƹƺǃƬƽƾƴǂƬƸƴ�ƽƱƼƱƭƼƬ�Ʈ�ƶƺƹǂƱƹƾƼƬ'
ǂƴƴ�/*�ƸƶƯ)ƸƷ�Ʈ�,*+3�Ưƺưƿ�ƭǇƷƴ�ƺƭǆƱưƴƹƱƹǇ�Ʈ�ƱưƴƹǇƵ�
ƾƱƼƬƻƱƮƾƴǃƱƽƶƴƵ�ƶƺƸƻƷƱƶƽ� U-/W(�ƛƹ�ƹƱ�ƺƭƷƬưƬƷ�ƮǇƼƬ'
ƲƱƹƹƺƵ� ǂƴƾƺƾƺƶƽƴǃƹƺƽƾǈǊ� ƴ� ƬƶƾƴƮƹƺ� ƽƻƺƽƺƭƽƾƮƺƮƬƷ�
ƸƴƹƱƼƬƷƴƳƬǂƴƴ� ƶƷƱƾƺƶ� ǜ� ƻƺ� ưƬƹƹǇƸ� ƸƴƶƼƺƽƶƺƻƴƴ� ƽ�
ƶƼƬƽƴƾƱƷƱƸ� ƬƷƴƳƬƼƴƹƺƮǇƸ� ƶƼƬƽƹǇƸ(� ſƺƸƭƴƹƴƼƺƮƬƹ'
ƹǇƱ� ƹƬƹƺǃƬƽƾƴǂǇ� ƽ� ǁƴƾƺƳƬƹƺƸ� ƴ� ƸƺƹƺǂƴƶƷƴƹƺƸ&� ƳƬ'
ǁƮƬƾǇƮƬƱƸǇƱ� ƸƴƶƼƺƭƹƺƵ� ƶƷƱƾƶƺƵ� J(� `bg`boZebl� ƻƿƾǌƸ�
ƸƬƶƼƺƻƴƹƺǂƴƾƺƳƬ�ƴƷƴ�ƶƷƬƾƼƴƹƺƻƺƽƼƱưƺƮƬƹƹƺƯƺ�ǉƹưƺ'
ǂƴƾƺƳƬ&� ƻƼƺǋƮƷǋƷƴ� ƮǇƼƬƲƱƹƹƿǊ� ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹƿǊ�
ƮƹƿƾƼƴƶƷƱƾƺǃƹƿǊ�ƬƶƾƴƮƹƺƽƾǈ�U-0W(
ƙƴƹƱƼƬƷƴƳƿǊǅƴƵ� ƻƺƾƱƹǂƴƬƷ� �ƹƬƹƺƾƱƼƬƻƴƴ�� ƾƬƶƲƱ�

ƮǇƽƺƶ(�Ƒ�ƴƽƽƷƱưƺƮƬƹƴƴ&�ƻƼƺƮƱưƱƹƹƺƸ�ƴƽƻƬƹƽƶƴƸƴ�ƿǃǌ'
ƹǇƸƴ&�ƻƺƷƴƸƱƼƹǇƱ�ƹƬƹƺǃƬƽƾƴǂǇ&�ƸƺưƴǀƴǂƴƼƺƮƬƹƹǇƱ�
ƶƬƷǈǂƴƱƸ�ƴ�ǂƴƹƶƺƸ&�ƹƬ�1�ưƹƱƵ�ƻƺƯƼƿƲƬƷƴƽǈ�Ʈ�ǀƴƳƴƺƷƺ'
ƯƴǃƱƽƶƴƵ� ƼƬƽƾƮƺƼ(� ƛƽƬƲưƱƹƴƱ� ƬƸƺƼǀƹǇǁ� ƸƴƹƱƼƬƷƺƮ�
ƴƽƽƷƱưƺƮƬƷƴ�ƸƱƾƺưƺƸ�ƼƱƹƾƯƱƹƺƮƽƶƺƵ�ưƴǀƼƬƶǂƴƴ�U-1W(�
ƜƺưƺƭƹƬǋ�ƭƴƺƸƴƸƱƾƴǃƱƽƶƬǋ�ƸƴƹƱƼƬƷƴƳƬǂƴǋ� ƾƱƽƾƴƼƿ'
ƱƸǇǁ� ƹƬƹƺƶƺƸƻƷƱƶƽƺƮ�ƸƺƲƱƾ� ƴƸƱƾǈ� ƳƹƬǃƱƹƴƱ� ƶƬƶ� ưƷǋ�
ƼƱƯƱƹƱƼƬǂƴƴ� ƾƶƬƹƱƵ�ƻƬƼƺưƺƹƾƬ&� ƾƬƶ�ƴ&� ƹƬƻƼƴƸƱƼ&�ưƷǋ�
ưƺƷƯƺƽƼƺǃƹƺƯƺ� ƿƽƴƷƱƹƴǋ� ƽǂƱƻƷƱƹƴǋ� ƹƬ� ƯƼƬƹƴǂƱ� �ưƱƹ'
ƾƴƹ'ƻƷƺƸƭƬ��U-2W(

ƛƭƺƻƿƲǂƺƻƸƻưƵƵ�Ư�ƼƲƽƾƼƲƷƿƵƯƭǂ�ƱƵƭưƺƻƾƿƵƷƵ
ƚƬƹƺǃƬƽƾƴǂǇ�ƴƽƻƺƷǈƳƿǊƾƽǋ�ƹƱ�ƾƺƷǈƶƺ�ưƷǋ�ƷƱǃƱƹƴǋ&�

ƹƺ�ƴ�Ʈ�ƶƬǃƱƽƾƮƱ�ƬƯƱƹƾƺƮ�ưƷǋ�ưƺƻƺƷƹƴƾƱƷǈƹǇǁ�ƸƱƾƺưƺƮ�
ƴƽƽƷƱưƺƮƬƹƴǋ(�ƟƬƶ&�ƽƺƮƽƱƸ�ƹƱưƬƮƹƺ�ƻƺƽƷƱưƹƴƸ�ƽƷƺƮƺƸ�
ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƾƱǁƹƴƶƴ�ƽǃƴƾƬƷƬƽǈ��ƷƬƳƱƼƹƬǋ�ưƴƬ'
ƯƹƺƽƾƴƶƬ��ƶƬƼƴƱƽƬ&�ƺƽƹƺƮƬƹƹƬǋ�ƹƬ�ƺƻƾƴǃƱƽƶƺƸ�ǋƮƷƱƹƴƴ�
ƾƼƬƹƽƴƷƷǊƸƴƹƬǂƴƴ(� ƖƽƽƷƱưƺƮƬƾƱƷƴ� ƴƳ�ƙƴǃƴƯƬƹƽƶƺƯƺ�
ƿƹƴƮƱƼƽƴƾƱƾƬ� U-3W�ƴƽƻƺƷǈƳƺƮƬƷƴ�ƸƱǃƱƹƹǇƱ�ǀƷǊƺƼƱƽ'
ǂƴƼƿǊǅƴƸƴ�ƶƬƾƴƺƹƬƸƴ�ưƴƺƶƽƴǀƷƿƺƼƬƹƬ�ƹƬƹƺǃƬƽƾƴǂǇ�
ƶƼƬǁƸƬƷƬ� ƼƬƳƸƱƼƺƸ� +/*� ƹƸ(� ƜƼƴ� ƺƼƺǄƱƹƴƴ� ƻƺƷƺƽƾƴ�
ƼƾƬ� ƼƬƽƾƮƺƼƺƸ� ƾƬƶƴǁ� ǃƬƽƾƴǂ� ƻƺƽƷƱưƹƴƱ� ƷƱƯƶƺ� ƻƼƺƹƴ'
ƶƬƷƴ�Ʈ�ƸƴƶƼƺƻƺƼǇ�ƺǃƬƯƺƮ�ưƱƸƴƹƱƼƬƷƴƳƬǂƴƴ&� ƶƺƾƺƼǇƱ�
ƳƬƾƱƸ�ƷƱƯƶƺ�ƺƭƹƬƼƿƲƴƮƬƷƴƽǈ�ƻƺư�ƽƮƱƾƺƸ�ƽƾƬƹưƬƼƾƹƺƵ�
ƻƺƷƴƸƱƼƴƳƬǂƴƺƹƹƺƵ�ƯƬƷƺƯƱƹƺƮƺƵ�ƷƬƸƻǇ(�ƛƻƴƽƬƹƹƬǋ�Ʈ�
,*+1�Ưƺưƿ�ƾƱǁƹƺƷƺƯƴǋ&�ƻƺƳƮƺƷǋƱƾ�ƹƬ�ƼƬƹƹƴǁ�ǉƾƬƻƬǁ�ƻƬ'
ƾƺƯƱƹƱƳƬ� ƺƭƹƬƼƿƲƴƾǈ� ƬƶƾƴƮƹƺ� ƻƼƺƾƱƶƬǊǅƴƵ� ƻƺƮƱƼǁ'
ƹƺƽƾƹǇƵ�ƶƬƼƴƱƽ(
ƛƹƶƺƽƾƺƸƬƾƺƷƺƯƴǋ� ƱƲƱưƹƱƮƹƺ� ƽƾƬƷƶƴƮƬƱƾƽǋ� ƽ� ƻƼƺ'

ƭƷƱƸƺƵ�ƮƴƳƿƬƷƴƳƬǂƴƴ�ƸƱƷƶƴǁ�ƺƾưƬƷƱƹƹǇǁ�ƸƱƾƬƽƾƬƳƺƮ�
ƺƻƿǁƺƷƱƵ� ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ� ƺƭƷƬƽƾƴ� U.*W(� Ƒ� ƶƷƴƹƴƶƱ�
ƺǃƬƯƴ&� ƴƸƱǊǅƴƱ�ƼƬƳƸƱƼ�ƸƱƹƱƱ�/�ƸƸ&� ǃƬƽƾƺ� ƺƽƾƬǊƾƽǋ�
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ƹƱƮƴưƴƸǇƸƴ�ưƷǋ�ƶƺƸƻǈǊƾƱƼƹƺƵ�ƾƺƸƺƯƼƬǀƴƴ&�ƸƬƯƹƴƾ'
ƹƺ'ƼƱƳƺƹƬƹƽƹƺƵ�ƴ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ưƴƬƯƹƺƽƾƴƶƴ(�Ɠǅǌ�Ʈ�
+23/�Ưƺưƿ&�ƴƳƺƭƼƬƳƴƮ�ƹƬ�ƻƱƼƮƺƸ�ƼƱƹƾƯƱƹƺƮƽƶƺƸ�ƽƹƴƸ'
ƶƱ�Ƽƿƶƿ�ƽƮƺƱƵ�ƲƱƹǇ�ƏƹƹǇ�ƽ� ƶƺƷǈǂƺƸ�ƹƬ�ƻƬƷǈǂƱ&�ƑƴƷǈ'
ƯƱƷǈƸ�ƝƱƹƾƯƱƹ�ƻƺ�ƽǃƬƽƾƷƴƮƺƵ�ƽƷƿǃƬƵƹƺƽƾƴ�ƻƼƺưƱƸƺƹ'
ƽƾƼƴƼƺƮƬƷ� ƼƱƹƾƯƱƹƺƶƺƹƾƼƬƽƾƹǇƱ� ƽƮƺƵƽƾƮƬ� ƳƺƷƺƾƬ(� ƞ�
ƼƬƳƮƴƾƴƱƸ�ǉǀǀƱƶƾƴƮƹǇǁ�ǁƴƸƴǃƱƽƶƴǁ�ƸƱƾƺưƺƮ�ƽƴƹƾƱƳƬ�
ƹƬƹƺǃƬƽƾƴǂ� ƳƺƷƺƾƬ4� ƮƺƽƽƾƬƹƺƮƷƱƹƴƱ� ƳƺƷƺƾƺǁƷƺƼƴƽƾƺ'
ƮƺưƺƼƺưƹƺƵ� ƶƴƽƷƺƾǇ� ǂƴƾƼƬƾƺƸ� ƻƺ� ƟƿƼƶƱƮƴǃƿ&� ƽƴƹƾƱƳ�
ƳƺƷƺƾǇǁ�ƯƴưƼƺǀƺƭƹǇǁ�ƶƷƬƽƾƱƼƺƮ&�ƽƾƬƭƴƷƴƳƴƼƺƮƬƹƹǇǁ�
ƸƺƹƺƽƷƺƱƸ�ƬƷƶƬƹƾƴƺƷƬ&�Ʈ�ưƮƿǁǀƬƳƹƺƵ�ƮƺưƹƺƺƼƯƬƹƴǃƱ'
ƽƶƺƵ�ƽƴƽƾƱƸƱ�ƻƺ�ƐƼƿƽƾƿ'ƤƴǀǀƼƴƹƿ�ǜ�ƼƬưƴƺǀƬƼƸƻƼƱ'
ƻƬƼƬƾǇ�ƹƬ�ƴǁ�ƺƽƹƺƮƱ�ƸƺƯƿƾ�ƽƾƬƾǈ�ƾƬƶƴƸƴ�ƲƱ�ưƺƽƾƿƻƹǇ'
Ƹƴ&�ƶƬƶ�Ƶƺưƺ'�ƴƷƴ�ƯƬưƺƷƴƹƴƵ'ƽƺưƱƼƲƬǅƴƱ�U.*W(
ƒƺƭƬƮƷƱƹƴƱ� ƷƴƯƬƹưƬ&� ƹƬƻƼƴƸƱƼ&� ƻƺƷƴǉƾƴƷƱƹƯƷƴƶƺ'

Ʒǋ�U.+W&�ƽƻƺƽƺƭƽƾƮƿƱƾ�ƭƺƷƱƱ�ưƷƴƾƱƷǈƹƺƵ�ƻƱƼƽƴƽƾƱƹǂƴƴ�
ƶƺƹƾƼƬƽƾƬ�ƴ�ƬƶƾƴƮƹƺƵ�ƴƸƻƼƱƯƹƬǂƴƴ�ƺƻƿǁƺƷƱƮƺƵ�ƾƶƬƹƴ(�
ƞƿǅƱƽƾƮƿƱƾ� ƮƺƳƸƺƲƹƺƽƾǈ� ƻƺƮǇƽƴƾǈ� ƽƻƱǂƴǀƴǃƹƺƽƾǈ�
ƹƬƹƺǃƬƽƾƴǂ�ƳƺƷƺƾƬ&�ƽƹƬƭưƴƮ�ƴǁ�ƬƹƾƴƾƱƷƬƸƴ�ƶ�ƸƬƼƶƱƼ'
ƹǇƸ� ƸƺƷƱƶƿƷƬƸ&� ǃƼƱƳƸƱƼƹƺ� ǉƶƽƻƼƱƽƽƴƼƿƱƸǇƸ� Ʈ� ƶƺƹ'

ƶƼƱƾƹǇǁ� ƺƻƿǁƺƷǋǁ� ǜ� ǉƻƴưƱƼƸƬƷǈƹƺƯƺ� ǀƬƶƾƺƼƬ� ƼƺƽƾƬ�
?A@�U.,W&�B?L,�U.-W&�ƶƷƬƽƾƱƼƬ�ưƴǀǀƱƼƱƹǂƴƼƺƮƶƴ�=>,.�
U..W�ǜ�ƴƷƴ�ƽƮǋƳƬƮ�ƹƬƹƺǃƬƽƾƴǂǇ�ƽ�ǀƺƷƴƱƮƺƵ� ƶƴƽƷƺƾƺƵ&�
ƬƶƾƴƮƹƺ� ƻƺƾƼƱƭƷǋƱƸƺƵ� ƺƻƿǁƺƷǈǊ� U./W(� ƑƽƱ� ƻƱƼƱǃƴƽ'
ƷƱƹƹǇƱ�ƽƮƺƵƽƾƮƬ�ƸƺƯƿƾ�ƻƼƴƹƱƽƾƴ&�ƶƼƺƸƱ�ưƴƬƯƹƺƽƾƴǃƱ'
ƽƶƺƵ&�ƾƱƼƬƻƱƮƾƴǃƱƽƶƿǊ�ƻƺƷǈƳƿ&�ƿƽƴƷƴƮ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�
ƷƿǃƱƮƺƵ�U.0&�.1W�ƴ�ǁƴƸƴƺƾƱƼƬƻƴƴ�U.2W�ƺƻƿǁƺƷƱƵ�ƻƺƷƺƽƾƴ�
ƼƾƬ&�ƺƭƷƬƽƾƴ�ƷƴǂƬ�ƴ�ǄƱƴ(

ƖƐƀƙƫƤƔƛƗƔ
ƚƱƾ� ƹƴƶƬƶƴǁ� ƽƺƸƹƱƹƴƵ� Ʈ� ƾƺƸ&� ǃƾƺ� ƶ� ƹƬƹƺƾƱǁƹƺƷƺƯƴ'

ǋƸ� ƽƾƼƱƸǋƾƽǋ� ƻƼƴƺƭǅƴƾǈƽǋ� ƮƽƱ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƱ�
ƽƻƱǂƴƬƷǈƹƺƽƾƴ(� ƞ� ƺưƹƺƵ� ƽƾƺƼƺƹǇ&� ƸƺƲƹƺ� ƻƺưƿƸƬƾǈ&�
ǃƾƺ� ǉƾƺ� ƽƷƱƻƺƱ� ƽƷƱưƺƮƬƹƴƱ� ƺƭǅƱƸƴƼƺƮƺƸƿ� ƾƼƱƹưƿ(�
ƞ� ưƼƿƯƺƵ� ǜ� ƶƺƷƷƬƭƺƼƬǂƴǋ� ƽ� ǀƿƹưƬƸƱƹƾƬƷǈƹǇƸƴ� ưƴƽ'
ǂƴƻƷƴƹƬƸƴ�ƹƱ�ƾƺƷǈƶƺ�ƻƺƳƮƺƷǋƱƾ�ƻƺưưƱƼƲƴƮƬƾǈ�ƭƷƬƯƺ'
ƻƼƴǋƾƹǇƵ�ƹƬƿǃƹǇƵ�ƴƸƴưƲ&�ƹƺ�ƴ�ƺƾƶƼǇƮƬƱƾ�ƸƹƺƲƱƽƾƮƺ�
ƷǊƭƺƻǇƾƹǇǁ� ƻƱƼƽƻƱƶƾƴƮ&� ƹƬ� ƶƺƾƺƼǇƱ� ƽƾƺƴƾ� ƺƭƼƬƾƴƾǈ�
ƮƹƴƸƬƹƴƱ(� ƐƿƶƮƺƽƺǃƱƾƬƹƴƱ� �ƹƬƹƺ�� ưƺƷƲƹƺ� ƻƱƼƱƽƾƬƾǈ�
ƿưƴƮƷǋƾǈ�ƽƺƮƼƱƸƱƹƹƺƯƺ�ƮƼƬǃƬ'ƽƾƺƸƬƾƺƷƺƯƬ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�]^� Fhl� ;g`^e^l� GhrZah'<^kgZe� G&� =hgmk^kZl'<neg^l� L&�

Lh]k¿`n^s'Pbe\abl� F?&� Ln[bh'LhlZl� ?(� =aZg`^l� bg� ]^\b]nhnl� Zg]�
i^kfZg^gm� ]^gmbgZe� mn[ne^l� ]bZf^m^k� Z_m^k� l^o^kZe� \hg]bmbhgbg`�
ikhmh\hel4� Cg� obmkh� lmn]r(�Gb\khl\�L^l� N^\a(&� ,*+2&� Phe(� 2+"2#&� J(� 20/'
21+(

,(�]^�;ef^b]Z�D(&�=^\a^eeZ�<(=(&�<^kgZk]b�;(P(�^m�Ze(�?__^\mbo^g^ll�h_�
gZghiZkmb\e^l�lhenmbhgl�Zg]�\hgo^gmbhgZe�^g]h]hgmb\� bkkb`Zgml�Z`Zbglm�
?gm^kh\h\\nl�_Z^\Zebl�[bh_bef(� Cg]bZg�D(�>^gm�L^l(&�,*+2&�Phe(�,3"-#&�J(�
-.1'-/+(

-(�Ik]bgheZ'TZiZmZ� L(&� <kZfZgm^� =(G(&� ;ik^\bh� L(G(� ^m� Ze(� <bh_bef�
k^fhoZe� [r� 0�� lh]bnf� arih\aehkbm^� Z\mboZm^]� [r� ]b__^k^gm� bkkb`Zmbhg�
m^\agbjn^l(�Cgm(�?g]h](�D(&�,*+.&�Phe(�.1&�J(�0/3'00(

.(�Nhg`�T(&�TaZg`�S(&�Q^b�R(�Na^�^__^\m�h_�anfZg�l^knf�Zg]�]^gmbg�
ihp]^k�Zehg^�hk� bg�\hf[bgZmbhg�hg�ma^�Zgmb[Z\m^kbZe�Z\mbobmr�h_�lh]bnf�
arih\aehkbm^� Z`Zbglm� ?gm^kh\h\\nl� _Z^\Zebl� ))� ;k\a(� IkZe� <bhe(&� ,*+3&�
Phe(31&�J(�1,'10(

/(�BheeZg]�L(&�Ahf^l�D(?(�@beah&�=bgmkZ�F(N(;(�^m�Ze(�@Z\mhkl�Z__^\mbg`�
ma^�i^kbZib\Ze�a^Zebg`�ikh\^ll�h_�^g]h]hgmb\Zeer�mk^Zm^]�m^^ma(�D(�;iie(�
IkZe�M\b(&�,*+1&�Phe(�,/"/#&�J(�.0/'.10(

0(�>nk³g�H(&�>nk³g�G(&�]^�D^lnl�G(<(�̂ m�Ze(�Mbeo^k�gZghiZkmb\e^l4�;�g^p�
ob^p�hg�f^\aZgblmb\�Zli^\ml�hg�Zgmbfb\kh[bZe�Z\mbobmr(�HZghf^]b\bg^&�
,*+0&�Phe(�+,"-#&�J(�123'133(

1(�HhkhgaZ� P(N(&� JZneZ� ;(D(&� >nk³g� A(� Mbeo^k� gZghiZkmb\e^l� bg�
]^gmblmkr(�>^gm�GZm^k(&�,*+1&�Phe(�--"+*#&�J(�+++*'++,0(

2(�EÈgb`l� ;(G(&� @e^ffbg`� B(=(&� Qbg`^g]^k� D(� HZghlbeo^k� bg]n\^l�
Z� ghg\nemnkZ[e^� [nm� f^mZ[heb\Zeer� Z\mbo^� lmZm^� bg� Jl^n]hfhgZl�
Z^kn`bghlZ(�@khgm�Gb\kh[bhe(&�,*+/&�Phe(�/50&�J(�-3/(

3(�<ZaZ]hk� ;(&� JhnkZd[Zkb� <(&� <heaZkb� <(&� BZla^fb� @(<(� Cg� obmkh�
^oZenZmbhg� h_� ma^� Zgmbfb\kh[bZe� Z\mbobmr� h_� gZghlbeo^k'fbg^kZe� mkbhqb]^�
Z``k^`Zm^�Z`Zbglm�_k^jn^gm�ZgZ^kh[b\�hkZe�iZmah`^gl�[r�Z�f^f[kZg^'
^g\ehl^]�bff^klbhg�m^lm(�<bhf^]�D(&�,*+/&�Phe(�-2"+#&�J(�11'2-(

+*(� E�oZg¹�G(&�<Zknm\Z�<(&�EhiZkZe�;(N(�^m�Ze(�?__^\ml�h_�a^qZ`hgZe�
[hkhg�gbmkb]^�gZghiZkmb\e^l�hg�Zgmbfb\kh[bZe�Zg]�Zgmb[bh_bef�Z\mbobmb^l&�
\^ee�obZ[bebmr(�GZm^k(�M\b(�?g`(�=�GZm^k(�<bhe(�;iie(&�,*+2&�Phe(�+53+&�J(�++/'
+,.(

++(� DZob]b� G(&� ;_daZfb� @(&� TZk^b� G(� ?__b\Z\r� h_� Z� \hf[bg^]�
gZghiZkmb\neZm^)\Ze\bnf�ar]khqb]^�khhm�\ZgZe�f^]b\Zmbhg�hg�̂ ebfbgZmbhg�
h_�?gm^kh\h\\nl�_Z^\Zebl(�;nlm(�?g]h](�D(&�,*+.&�Phe(�.*",#&�J(�0+'0/(

+,(� FhrheZ'Lh]k¿`n^s� D(J(&� Nhkk^l'G»g]^s� @(&� ?libghlZ'=kblmh[Ze�
F(@(�^m�Ze(�;gmbfb\kh[bZe�Z\mbobmr�h_�^g]h]hgmb\�l^Ze^kl�Zg]�f^]b\Zmbhgl�
\hgmZbgbg`� \abmhlZg� Zg]� lbeo^k� gZghiZkmb\e^l� Z`Zbglm� ?gm^kh\h\\nl�
_Z^\Zebl(�D(�;iie(�<bhfZm^k(�@ng\m(�GZm^k(&�,*+3&�Phe(�+1"-#(

+-(� Mng� R(&� QZg`� F(&� Frg\a� =(>(� ^m� Ze(� HZghiZkmb\e^l� aZobg`�
Zfiabiabeb\�lbeZg^�\hgmZbgbg`�=aehkbg�^0�pbma�lmkhg`�Zgmb[bh_bef�Z\mbobmr�
Z`Zbglm�i^kbh]hgmbmbl'k^eZm^]�iZmah`^gl(�D(�>^gm(&�,*+3&�Phe(�2+&�J(�1*'
2.(

+.(� ;[[ZlsZ]^`Zg� ;(&� HZ[ZobsZ]^a� G(&� AaheZfb� ;(� Jhlbmbo^er�
\aZk`^]�bfb]Zshebnf'[Zl^]�bhgb\�ebjnb]'ikhm^\m^]�lbeo^k�gZghiZkmb\e^l4�
Z�ikhfblbg`�]blbg_^\mZgm� bg� khhm� \ZgZe� mk^Zmf^gm(� Cgm(�?g]h](� D(&� ,*+/&�
Phe(�.2"2#&�J(�13*'2**(

+/(� =a³o^s';g]kZ]^�A(G(&� NZghfZkn'@beah�G(&�<Zllh�<^kgZk]b�G(�
;gmbfb\kh[bZe�Zg]�[bh_bef�ZgmbZ]a^lbhg�Z\mbobmb^l�h_�lbeo^k�gZghiZkmb\e^l�
Zg]� _Zkg^lhe� Z`Zbglm� ^g]h]hgmb\� fb\khhk`Zgblfl� _hk� ihllb[e^�
Ziieb\Zmbhg�bg�khhm�\ZgZe�mk^Zmf^gm(�;k\a(�IkZe�<bhe(&�,*+3&�Phe(�+*1(

+0(� ;eo^l�@(L(&�H^o^l�G(;(&�MbeoZ�G(A(�;gmb[bh_bef�Zg]�Zgmb[Z\m^kbZe�
Z\mbobmb^l�h_�_Zkg^lhe�Zg]�qrebmhe�Zl�ihm^gmbZe�^g]h]hgmb\�bkkb`Zgml(�<kZs(�
>^gm(�D(&�,*+-&�Phe(�,."-#&�J(�,,.'3(

+1(� =a³o^s';g]kZ]^� A(G(&� NZghfZkn'@beah�G(&� Lh]kb`n^l� ?(G(� ^m�
Ze(� =rmhmhqb\bmr&� `^ghmhqb'\bmr� Zg]� Zgmb[Z\m^kbZe� Z\mbobmr� h_� iher"obgre�
Ze\hahe#'\hZm^]� lbeo^k� gZghiZkmb\e^l� Zg]� _Zkg^lhe� Zl� bkkb`Zmbg`�
lhenmbhgl(�;k\a(�IkZe�<bhe(&�,*+1&�Phe(�2.&�J(�23'3-(

+2(� ƝƿƸǋƹǂƱƮ� Ƒ(Ə(� ƚƬƹƺƽƾƺƸƬƾƺƷƺƯƴǋ4� ƸƺƹƺƯƼƬǀƴǋ(� ƙ(4� ƛƛƛ�
�ƙƱưƴǂƴƹƽƶƺƱ�ƴƹǀƺƼƸƬǂƴƺƹƹƺƱ�ƬƯƱƹƾƽƾƮƺ�&�,*+*(�+3,�ƽ(

+3(� ƒƱƼǋƭƴƹƬ� Ƙ(Ƒ(� ƛƽƺƭƱƹƹƺƽƾƴ� ƻƼƴƸƱƹƱƹƴǋ� ưƱƻƺǀƺƼƱƳƬ� Ưƴ'
ưƼƺƺƶƴƽƴ�ƸƱưƴƶƬƷǈǂƴǋ�ƻƼƴ�ƼƬƳƷƴǃƹǇǁ�ǀƺƼƸƬǁ�ǁƼƺƹƴǃƱƽƶƺƯƺ�ƻƱƼƴ'
ƺưƺƹƾƴƾƬ(�Ʃƹưƺưƺƹƾƴǋ�mh]Zr&�,*+.&�Ǯ�-&�ƞ(�02'1+(

,*(� ƣƱƻƿƼƺƮƬ�ƚ(Ɩ(&�ƝƺƸƬƹƱƹƶƺ�Ɩ(ž(�ƖƽƻƺƷǈƳƺƮƬƹƴƱ�ưƱƻƺǀƺƼƱƳƬ�
ƯƴưƼƺƺƶƴƽƴ�ƸƱưƴ�ƶƬƷǈǂƴǋ�ƻƼƴ�ƷƱǃƱƹƴƴ�ǁƼƺƹƴǃƱƽƶƺƯƺ�ƻƱƼƴƺưƺƹƾƴƾƬ�
ƽ� ƾƼƿưƹƺƻƼƺǁƺưƴƸǇƸƴ� ƶƺƼƹƱƮǇƸƴ� ƶƬƹƬƷƬƸƴ(�ƑƱƽƾƹƴƶ�ǀƴƳƴƺƾƱƼƬ'
ƻƴƴ�ƴ�ƶƿƼƺƼƾƺƷƺƯƴƴ&�,*+2&�Ɵ(�,.&�Ǯ�,&�ƞ(�+,*(

,+(� žƺƼưƱƱƮƬ�ƛ(Ƒ(&�ƖƮƬƹƱƹƶƺ�Ə(Ɩ(&�ƞƾƬƼƴƶƺƮƬ�Ɩ(Ƒ(&�ƝƬưǇǄƱƮƽƶƬǋ�
Ɵ(ƚ(�ƜƼƴƸƱƹƱƹƴƱ�ǀƴƳƴƺƾƱƼƬƻƱƮƾƴǃƱƽƶƴǁ�ƸƱƾƺưƺƮ� ƻƼƴ� ǉƹưƺưƺƹƾƴ'
ǃƱƽƶƺƸ�ƷƱǃƱƹƴƴ(�=heehjnbnf'chnkgZe(&�,*+2&�Ǯ�++',�",,#&�ƞ(�0+'0-(

,,(� ƞƬƴưƺƮƬ� Ƙ(Ə(&� ƝƬƸƬƳƺƹƺƮƬ� Ƥ(Ƥ(ſ(� ƙƴƶƼƺƭƴƺƷƺƯƴǃƱƽƶƬǋ�
ƺǂƱƹƶƬ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƻƼƴƸƱƹƱƹƴǋ� ưƱƻƺ'� ƴ� ƬƻƱƶƽǀƺƼƱƳƬ� Ʈ� ƶƺƸ'
ƻƷƱƶƽƹƺƸ�ƷƱǃƱƹƴƴ�ǁƼƺƹƴǃƱƽƶƺƯƺ�ƮƱƼǁƿǄƱǃƹƺƯƺ�ƻƱƼƴƺưƺƹƾƴƾƬ(�ƙƺ'
ƷƺưƺƵ�ƿǃƱƹǇƵ&�,*+3&�Ǯ�,1�",0/#&�ƞ(�11'13(

,-(� ƕƬƭƷƺǂƶƬǋ� ƙ(Ƒ(&� ƙƴƾƼƺƹƴƹ� Ə(Ƒ(&� ƕƬƭƷƺǂƶƬǋ� ƚ(Ƒ(� ƘƱǃƱƹƴƱ�
ƺƽƾƼƺƯƺ� ƬƻƴƶƬƷǈƹƺƯƺ� ƻƱƼƴƺưƺƹƾƴƾƬ� ƽ� ƻƼƴƸƱƹƱƹƴƱƸ�ƸƱƾƺưƬ�ưƱƻƺ'
ǀƺƼƱƳƬ�ƴ� ǁƺƷƺưƹƺƵ�ƬƼƯƺƹƺƮƺƵ�ƻƷƬƳƸǇ(�ƞƸƺƷƱƹƽƶƴƵ�ƸƱưƴǂƴƹƽƶƴƵ�
ƬƷǈƸƬƹƬǁ&�,*+2&�Ǯ�+&�ƞ(�+*3'++,(

,.(� ƝƿƸǋƹǂƱƮ�Ƒ(Ə(&�ƐƺƼưƴƹƬ�ž(Ɠ(&�ƛƷǈǁƺƮƽƶƬǋ�Ə(Ƒ(&�ƛƻƱǄƶƺ�Ƒ(Ƒ(�ƴ�
ưƼ(�ſƷƴƹƴƶƺ'ƷƬƭƺƼƬƾƺƼƹƬǋ�ƺǂƱƹƶƬ�ƴ�ƺƭƺƽƹƺƮƬƹƴƱ�ƽƻƺƽƺƭƬ�ƯƬƷǈƮƬ'
ƹƺǀƺƼƱƳƬ�ƯƴưƼƺƶƽƴưƬ�ƸƱưƴƶƬƷǈǂƴǋ�ƻƼƴ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ�ƷƱǃƱƹƴƴ�
ƬƻƴƶƬƷǈƹƺƯƺ�ƻƱƼƴƺưƺƹƾƴƾƬ(�ƞƾƺƸƬƾƺƷƺƯƴǋ&�,*+/&�Ǯ�+&�ƞ(�+.'+3(

,/(� ƕƬƭƷƺǂƶƬǋ�ƚ(Ƒ(&�ƙƴƾƼƺƹƴƹ�Ə(Ƒ(&�ƠƴưƬƼƺƮƬ�ſ(Ɛ(�ƩƷƱƶƾƼƺƹƹƺ'
ƸƴƶƼƺƽƶƺƻƴǃƱƽƶƬǋ� ƺǂƱƹƶƬ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƷƱǃƱƹƴǋ� ƯƴƻƱƼƱƽƾƱƳƴƴ�
ưƱƹƾƴƹƬ�ƻƿƾƱƸ�ƯƬƷǈƮƬƹƺǀƺƼƱƳƬ�ƯƴưƼƺƶƽƴưƬ�ƸƱưƴƶƬƷǈǂƴǋ(�ƞƾƺƸƬ'
ƾƺƷƺƯƴǋ&�,*+0&�Ɵ(�3/&�Ǯ�0',&�ƞ(�3'+*(

,0(� ƙƴƾƼƺƹƴƹ�Ə(Ƒ(&�ƕƬƭƷƺǂƶƬǋ�ƚ(Ƒ(&�ƕƬƭƷƺǂƶƬǋ�ƙ(Ƒ(�ƛǂƱƹƶƬ�ǉǀ'
ǀƱƶƾƴƮƹƺƽƾƴ� ƹƬƹƺƴƸƻƼƱƯƹƬǂƴƺƹƹǇǁ� ƸƱƾƺưƺƮ� ƷƱǃƱƹƴǋ� ƯƴƻƱƼƱƽƾƱ'
Ƴƴƴ�ưƱƹƾƴƹƬ�ƳƿƭƺƮ�Ʈ�ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹƺƸ�ƴƽƽƷƱưƺƮƬƹƴƴ(�Ʃƹưƺưƺƹ'
ƾƴǋ�Nh]Zr&�,*+1&�Ǯ�-&�ƞ(�,,',/(

,1(� ƝƿƸǋƹǂƱƮ�Ƒ(Ə(&�ƠƱưƺƾƺƮƬ�Ɵ(Ə(&�ƕƬƭƷƺǂƶƬǋ�ƙ(Ƒ(�ƴ�ưƼ(�ƚƺƮǇƵ�
ƸƱƾƺư� ƶƺƸƻƷƱƶƽƹƺƯƺ� ƷƱǃƱƹƴǋ� ǉƹưƺưƺƹƾƺ'ƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƻƺƼƬ'
ƲƱƹƴƵ�ƽ�ƻƺƸƺǅǈǊ�ƹƬƹƺƴƸƻƼƱƯƹƬǂƴƴ�ƴ�ƶƿƻƼƬƷ'ƶǊƼƱƾƬƲƬ(�ƟƮƱƼƽƶƺƵ�
ƸƱưƴǂƴƹƽƶƴƵ�ƲƿƼƹƬƷ&�,*+2&�Ǯ�+&�ƞ(�-.'./(

,2(� ƞƴƷƴƹ�Ə(Ƒ(&�ƏƭƼƬƸƺƮƬ�ƚ(Ɠ(&�ƘƱƺƹƺƮƬ�Ɠ(Ƒ(&�ƟƿƸƬƹƺƮƬ�ƞ(Ə(�ƴ�ưƼ(�
ƒƴƬƯƹƺƽƾƴƶƬ�ƴ�ƻƷƬƹƴƼƺƮƬƹƴƱ�ƷƱǃƱƹƴǋ�ǉƹưƺƻƬƼƺưƺƹƾƬƷǈƹǇǁ�ƻƺƼƬ'
ƲƱƹƴƵ(�ƜƬƼƺưƺƹƾƺƷƺƯƴǋ&�,*+/&�Ǯ�-&�ƞ(�1.'�10(

,3(� ƝƿƸǋƹǂƱƮ�Ƒ(Ə(&�ƠƱưƺƾƺƮƬ� Ɵ(Ə(&�ƪƽƿƻƺƮƬ�ƪ(Ɩ(� ƴ� ưƼ(�ƩǀǀƱƶ'
ƾƴƮƹƺƽƾǈ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ� ƹƬƹƺƴƸƻƼƱƯƹƬǂƴƴ� ƴ� ƶƿƻƼƬƷ'ƶǊƼƱƾƬƲƬ�
Ʈ� ƶƺƸƻƷƱƶƽƹƺƸ� ƷƱǃƱƹƴƴ� ǉƹưƺưƺƹƾƺ'ƻƬƼƺưƺƹƾƬƷǈƹƺƯƺ� ƽƴƹưƼƺƸƬ(�
ƙƱƲưƿƹƬƼƺưƹǇƵ�ƹƬƿǃƹƺ'ƴƽƽƷƱưƺƮƬƾƱƷǈƽƶƴƵ�ƲƿƼƹƬƷ&�,*+1&�Ǯ�+*',�
"0.#&�ƞ(�..'.2(

-*(� ƝƿƸǋƹǂƱƮ�Ƒ(Ə(&�ƏƮƬƶƺƮƬ�ƒ(Ɲ(&�ƐƷƴƹƺƮƬ�Ə(Ƒ(�ƙƺưƿƷǋǂƴǋ�ƴƸƸƿƹ'
ƹƺƯƺ�ƺƾƮƱƾƬ�Ʈ�ƻƬƼƺưƺƹƾƺƷƺƯƴƴ�ƴ�ƴƸƻƷƬƹƾƺƷƺƯƴƴ4�ƻƺƾƱƹǂƴƬƷ�ƻƼƺƾƴ'
ƮƺƮƺƽƻƬƷƴƾƱƷǈƹƺƵ&� ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹƺƵ� ƾƱƼƬƻƴƴ� ƴ� ƻƱƼƽƻƱƶƾƴƮƹǇƱ�
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ƷƱƶƬƼƽƾƮƱƹƹǇƱ�ǀƺƼƸǇ(�ƛƭƳƺƼ�ƷƴƾƱƼƬƾƿƼǇ(�ƜƬƼƺưƺƹƾƺƷƺƯƴǋ&�,*+3&�
Ɵ(�,.&�Ǯ�.&�ƞ(�-1,'-11(

-+(� Hb�=(&�Tahn�D(&�Ehg`�H(�^m�Ze(�Ahe]�gZghiZkmb\e^l�fh]neZm^� ma^�
\khllmZed� [^mp^^g� fZ\khiaZ`^l� Zg]� i^kbh]hgmZe� eb`Zf^gm� \^eel� _hk�
i^kbh]hgmbmbl�mk^Zmf^gm(�<bhfZm^kbZel(&�,*+3&�Phe(�,*0&�J(�++/'+-,(

-,(� TaZg`�S(&�Ehg`�H(&�TaZg`�S(�̂ m�Ze(�Mbs^']^i^g]^gm�?__^\ml�h_�Ahe]�
HZghiZkmb\e^l� hg� Ilm^h`^gb\� >b__^k^gmbZmbhg� h_� BnfZg� J^kbh]hgmZe�
Fb`Zf^gm� Jkh`^gbmhk� =^eel(� Na^kZghlmb\l(&� ,*+1&� Phe(� 051"/#&� J(� +,+.'
+,,.(

--(� TZf[kZgh� F(G(A(&� <kZg]Zh� >(;(&� Lh\aZ� @(L(A(� ^m� Ze(� Fh\Ze�
Z]fbgblmkZmbhg� h_� \nk\nfbg'ehZ]^]� gZghiZkmb\e^l� ^__^\mbo^er� bgab[bml�
bg_eZffZmbhg� Zg]� [hg^� k^lhkimbhg� Zllh\bZm^]� pbma� ^qi^kbf^gmZe�
i^kbh]hgmZe�]bl^Zl^(�M\b(�L^i(&�,*+2&�Phe(�,152"+#&�J(�00/,(

-.(� PZe^kbh� G(M(&� ;e^qbl� @(&� Ebkdphh]� E(F(� @ng\mbhgZebs^]�
gZghiZkmb\e^l� \hgmZbgbg`� GEJ'+� Z`hgblml� k^]n\^� i^kbh]hgmZe� [hg^�
ehll(�D(�J^kbh]hgmhe(&�,*+3&�Phe(�3*"2#&�J(�23.'3*,(

-/(� Rn^� S(&� Bhg`� R(&� AZh� D(� Jk^iZkZmbhg� Zg]� [bheh`b\Ze�
\aZkZ\m^kbsZmbhg� h_� ma^� fbqmnk^� h_� iher"eZ\mb\\h'`er\heb\� Z\b]#)
\abmhlZg);`� gZghiZkmb\e^l� _hk� i^kbh]hgmZe� mblln^� ^g`bg^^kbg`(� Cgm(� D(�
HZghf^]b\bg^(&�,*+3&�Phe(�++5+.&�J(�.2-'.32(

-0(� GZkmbg� P(&� Lb[^bkh� C(;(=(&� ;eo^l� G(G(� ^m� Ze(� Og]^klmZg]bg`�
bgmkZ\^eeneZk� mkZ__b\dbg`� Zg]� Zgmb'bg_eZffZmhkr� ^__^\ml� h_� fbgh\r\ebg^�
\abmhlZg'gZghiZkmb\e^l� bg� anfZg� `bg`boZe� _b[kh[eZlml� _hk� i^kbh]hgmZe�
]bl^Zl^�mk^Zmf^gm(�Cgm(�D(�JaZkf(&�,*+3&�Phe(�+/5�J(�/1,(

-1(� Ilhkbh� L(&� ;e_hglh'Lh]k¿`n^s� =(;(&�G^]bgZ'=Zlmbeeh� ;(F(� ^m� Ze(�
<bhZ\mbo^� Jherf^kb\� HZ'ghiZkmb\e^l� _hk� J^kbh]hgmZe� Na^kZir(� JFhM�
Ig^(&�,*+0&�Phe(�15++"++#(

-2(� Ilhkbh� L(&� =Z[^eeh� C(&� G^]bgZ'=Zlmbeeh� ;(F(� ^m� Ze(� Tbg\fh]b_b^]�
gZghiherf^kl� bfikho^� ma^� jnZebmr� h_� k^lbg]^gmbg� [hg]^]� bgm^k_Z\^l(�
=ebg(�IkZe�Cgo^lmb`(&�,*+0&�Phe(�,*"3#&�J(�,.++',.,*(

-3(� Dhg^l� H(;(&� =aZg`� M(L(&� Nkhld^� Q(D(� HZghiZkmb\e^'<Zl^]�
NZk`^mbg`� Zg]�>^m^\mbhg� h_�Gb\kh\Zobmb^l(� ;]o(� B^Zema\(�GZm^k(&� ,*+1&�
Phe(�0"+#(

.*(� >hn� S(&� Anh� S(&� Fb� R(� ^m� Ze(� Mbs^'Nngbg`� ChgbsZmbhg� Nh� Iimbfbs^�
Ahe]� HZghiZkmb\e^l� _hk� MbfnemZg^hnl� ?gaZg\^]� =N� CfZ`bg`� Zg]�
LZ]bhma^kZir(�;=M�HZgh(&�,*+0&�Phe(�,-5+*",#&�J(�,/-0'.2(

.+(� =aahnk�J(&�Ebf�D(&�<^gZk]h�<(�^m�Ze(�?__^\m�h_�Ahe]�HZghiZkmb\e^�
Mbs^� Zg]�=hZmbg`�hg� FZ[^ebg`�Ghgh\rm^l� _hk�=N�NkZ\dbg`(�<bh\hgcn`(�
=a^f(&�,*+1&�Phe(�+25,2"+#&�J(�,0*',03(

.,(� ;lamhg�D(L(&�Ahmmebg�?(<(&�JZms�?(@(�^m�Ze(�;�\hfiZkZmbo^�ZgZerlbl�
h_�?A@L'mZk`^mbg`�Zgmb[h]b^l�_hk�`he]�gZghiZkmb\e^�=N�bfZ`bg`�h_�eng`�
\Zg\^k(�JFhM�Ig^(&�,*+2&�Phe(�25+-"++#(

.-(� BZbg_^e]� D(@(&� I!=hgghk� G(D(&� >befZgbZg� @(;(� ^m� Ze(� Gb\kh'=N�
^gZ[e^l� fb\kheh\ZeblZmbhg� Zg]� jnZgmb_b\Zmbhg� h_� B^k,'mZk`^m^]� `he]�
gZghiZkmb\e^l�pbmabg�mnfhnk�k^`bhgl(�<k�D�LZ]bhe(&�,*++&�Phe(�2."+**,#&�
J(�/,0'/--(

..(� AaZsbrZgb� G(@(&� JhnkaZllZg� Gh`aZ]]Zf� G(&� MaZa[Zsb'
AZakhn^b�>(�̂ m�Ze(�;gmb'=>,.�[bh�Gh]b_b^]�J?AreZm^]�Ahe]�HZghiZkmb\e^l�
Zl�NZk`^m^]�=hfinm^]�Nhfh`kZiar�=hgmkZlm�;`^gm(�;]o(�JaZkf(�<nee(&�
,*+2&�Phe(�2".#&�J(�/33'0*1(

./(� EaZ]^fb� M(&� MZkdZk� M(&� MaZd^kb'TZ]^a� ;(� ^m� Ze(� NZk`^m^]� `he]�
gZghiZkmb\e^l�^gZ[e^�fhe^\n'eZk�=N�bfZ`bg`�h_�a^Z]�Zg]�g^\d�\Zg\^k4�
;g�bg�oboh�lmn]r(�Cgm(�D(�<bh\a^f(�=^ee�<bhe(&�,*+3&�Phe(�++.(

.0(� JZkd� D(&� JZkd� D(&� Dn� ?(D(� ^m� Ze(� Gnemb_ng\mbhgZe� aheehp� `he]�
gZghiZkmb\e^l�]^lb`g^]�_hk�mkbie^�\hf[bgZmbhg�ma^kZir�Zg]�=N�bfZ`bg`(�
D(�=hgmkhe�L^e^Zl^(&�,*+/&�Phe(�+*5,*1&�Phe(�11'2/(

.1(� Fbn�M(&�Fb�B(&�RbZ�F(�^m�Ze(�;gmb'LahD�Zgmb[h]r�_ng\mbhgZebs^]�;n:C�
gZghiZkmb\e^l�Zl�=N'`nb]^]�mnfhk�o^ll^e'mZk`^mbg`�kZ]bhl^glbmbs^kl� bg�
iZmb^gm']^kbo^]�mnfhk�q^gh`kZ_m�fh]^e(�<bhfZm^kbZel(&�,*+1&�Phe(�+.+&�J(�
+'+,(

.2(� ;lamhg� D(L(&� =Zlme^� E(>(&� Kb� S(� ^m� Ze(� >nZe'?g^k`r� =N� CfZ`bg`�
h_� Nnfhk� Fbihlhf^� >^ebo'^kr� ;_m^k� Ahe]� HZghiZkmb\e^';n`f^gm^]�
LZ]bZmbhg�Na^kZir(�Na^kZghlmb\l(&�,*+2&�Phe(�+,52"1#&�J(�+12,'+131(

L?@?L?H=?M4
+(�]^� Fhl� ;g`^e^l� GhrZah'<^kgZe� G&� =hgmk^kZl'<neg^l� L&�

Lh]k¿`n^s'Pbe\abl� F?&� Ln[bh'LhlZl� ?(� =aZg`^l� bg� ]^\b]nhnl� Zg]�
i^kfZg^gm� ]^gmbgZe� mn[ne^l� ]bZf^m^k� Z_m^k� l^o^kZe� \hg']bmbhgbg`�
ikhmh\hel4� Cg� obmkh� lmn]r(�Gb\khl\�L^l� N^\a(&� ,*+2&� Phe(� 2+"2#&� J(� 20/'
21+(

,(�]^�;ef^b]Z�D(&�=^\a^eeZ�<(=(&�<^kgZk]b�;(P(�^m�Ze(�?__^\mbo^g^ll�h_�
gZghiZkmb\e^l�lhenmbhgl�Zg]�\hgo^gmbhgZe�^g]h]hgmb\� bkkb`Zgml�Z`Zbglm�
?gm^kh\h\\nl�_Z^\Zebl�[bh_bef(� Cg]bZg�D(�>^gm�L^l(&�,*+2&�Phe(�,3"-#&�J(�
-.1'-/+(

-(�Ik]bgheZ'TZiZmZ� L(&� <kZfZgm^� =(G(&� ;ik^\bh� L(G(� ^m� Ze(� <bh_bef�
k^fhoZe� [r� 0�� lh]bnf� arih\aehkbm^� Z\mboZm^]� [r� ]b__^k^gm� bkkb`Zmbhg�
m^\agbjn^l(�Cgm(�?g]h](�D(&�,*+.&�Phe(�.1&�J(�0/3'00(

.(�Nhg`�T(&�TaZg`�S(&�Q^b�R(�Na^�^__^\m�h_�anfZg�l^knf�Zg]�]^gmbg�
ihp]^k�Zehg^�hk� bg�\hf[bgZmbhg�hg�ma^�Zgmb[Z\m^kbZe�Z\mbobmr�h_�lh]bnf�
arih\aehkbm^� Z`Zbglm� ?gm^kh\h\\nl� _Z^'\Zebl� ))� ;k\a(�IkZe�<bhe(&� ,*+3&�
Phe(31&�J(�1,'10(

/(�BheeZg]�L(&�Ahf^l�D(?(�@beah&�=bgmkZ�F(N(;(�^m�Ze(�@Z\mhkl�Z__^\mbg`�
ma^�i^kbZib\Ze�a^Zebg`�ikh\^ll�h_�^g]h]hgmb\Zeer�mk^Zm^]�m^^ma(�D(�;iie(�
IkZe�M\b(&�,*+1&�Phe(�,/"/#&�J(�.0/'.10(

0(�>nk³g�H(&�>nk³g�G(&�]^�D^lnl�G(<(�̂ m�Ze(�Mbeo^k�gZghiZkmb\e^l4�;�g^p�
ob^p�hg�f^\aZgblmb\�Zli^\ml�hg�Zgmbfb\kh[bZe�Z\mbobmr(�HZghf^]b\bg^&�
,*+0&�Phe(�+,"-#&�J(�123'133(

1(�HhkhgaZ� P(N(&� JZneZ� ;(D(&� >nk³g� A(� Mbeo^k� gZghiZkmb\e^l� bg�
]^gmblmkr(�>^gm�GZm^k(&�,*+1&�Phe(�--"+*#&�J(�+++*'++,0(

2(�EÈgb`l� ;(G(&� @e^ffbg`� B(=(&� Qbg`^g]^k� D(� HZghlbeo^k� bg]n\^l�
Z� ghg'\nemnkZ[e^� [nm� f^m'Z[heb\Zeer� Z\mbo^� lmZm^� bg� Jl^n]hfhgZl�
Z^kn`bghlZ(�@khgm�Gb\kh[bhe(&�,*+/&�Phe(�/50&�J(�-3/(

3(�<ZaZ]hk� ;(&� JhnkZd[Zkb� <(&� <heaZkb� <(&� BZla^fb� @(<(� Cg� obmkh�
^oZenZmbhg� h_� ma^� Zgmbfb\kh'[bZe� Z\mbobmr� h_� gZghlbeo^k'fbg^kZe� mkbhqb]^�
Z``k^`Zm^�Z`Zbglm�_k^jn^gm�ZgZ^kh[b\�hkZe�iZma'h`^gl�[r�Z�f^f[kZg^'
^g\ehl^]�bff^klbhg�m^lm(�<bhf^]�D(&�,*+/&�Phe(�-2"+#&�J(�11'2-(

+*(� E�oZg¹�G(&�<Zknm\Z�<(&�EhiZkZe�;(N(�^m�Ze(�?__^\ml�h_�a^qZ`hgZe�
[hkhg�gbmkb]^�gZghiZkmb\e^l�hg�Zgmbfb\kh[bZe�Zg]�Zgmb[bh_bef�Z\mbobmb^l&�
\^ee�obZ[bebmr(�GZm^k(�M\b(�?g`(�=�GZm^k(�<bhe(�;iie(&�,*+2&�Phe(�+53+&�J(�++/'
+,.(

++(� DZob]b� G(&� ;_daZfb� @(&� TZk^b� G(� ?__b\Z\r� h_� Z� \hf[bg^]�
gZghiZkmb\neZm^)\Ze\bnf�ar]khqb]^�khhm�\ZgZe�f^]b\Zmbhg�hg�̂ ebfbgZmbhg�
h_�?gm^kh\h\\nl�_Z^\Zebl(�;nlm(�?g]h](�D(&�,*+.&�Phe(�.*",#&�J(�0+'0/(

+,(� FhrheZ'Lh]k¿`n^s� D(J(&� Nhkk^l'G»g]^s� @(&� ?libghlZ'=kblmh[Ze�
F(@(�^m�Ze(�;gmbfb\kh[bZe�Z\'mbobmr�h_�^g]h]hgmb\�l^Ze^kl�Zg]�f^]b\Zmbhgl�
\hgmZbgbg`� \abmhlZg� Zg]� lbeo^k� gZghiZkmb\e^l� Z`Zbglm� ?gm^kh\h\\nl�
_Z^\Zebl(�D(�;iie(�<bhfZm^k(�@ng\m(�GZm^k(&�,*+3&�Phe(�+1"-#(

+-(� Mng� R(&� QZg`� F(&� Frg\a� =(>(� ^m� Ze(� HZghiZkmb\e^l� aZobg`�
Zfiabiabeb\�lbeZg^�\hgmZbgbg`�=aehkbg�^0�pbma�lmkhg`�Zgmb'[bh_bef�Z\mbobmr�
Z`Zbglm�i^kbh]hgmbmbl'k^eZm^]�iZmah`^gl(�D(�>^gm(&�,*+3&�Phe(�2+&�J(�1*'
2.(

+.(� ;[[ZlsZ]^`Zg� ;(&� HZ[ZobsZ]^a� G(&� AaheZfb� ;(� Jhlbmbo^er�
\aZk`^]�bfb]Zshebnf'[Zl^]�bhgb\�ebjnb]'ikhm^\m^]�lbeo^k�gZghiZkmb\e^l4�
Z�ikhfblbg`�]blbg_^\mZgm� bg� khhm� \ZgZe� mk^Zmf^gm(� Cgm(�?g]h](� D(&� ,*+/&�
Phe(�.2"2#&�J(�13*'2**(

+/(� =a³o^s';g]kZ]^�A(G(&� NZghfZkn'@beah�G(&�<Zllh�<^kgZk]b�G(�
;gmbfb\kh[bZe�Zg]�[bh_bef�Zgmb'Z]a^lbhg�Z\mbobmb^l�h_�lbeo^k�gZghiZkmb\e^l�
Zg]� _Zkg^lhe� Z`Zbglm� ^g]h]hgmb\� fb\khhk`Zg'blfl� _hk� ihllb[e^�
Ziieb\Zmbhg�bg�khhm�\ZgZe�mk^Zmf^gm(�;k\a(�IkZe�<bhe(&�,*+3&�Phe(�+*1(

+0(� ;eo^l�@(L(&�H^o^l�G(;(&�MbeoZ�G(A(�;gmb[bh_bef�Zg]�Zgmb[Z\m^kbZe�
Z\mbobmb^l�h_�_Zkg^lhe�Zg]�qrebmhe�Zl�ihm^gmbZe�^g]h]hgmb\�bkkb`Zgml(�<kZs(�
>^gm(�D(&�,*+-&�Phe(�,."-#&�J(�,,.'3(

+1(� =a³o^s';g]kZ]^� A(G(&� NZghfZkn'@beah�G(&� Lh]kb`n^l� ?(G(� ^m�
Ze(� =rmhmhqb\bmr&� `^ghmhqb'\bmr� Zg]� Zgmb[Z\m^kbZe� Z\mbobmr� h_� iher"obgre�
Ze\hahe#'\hZm^]� lbeo^k� gZghiZkmb\e^l� Zg]� _Zkg^lhe� Zl� bkkb`Zmbg`�
lhenmbhgl(�;k\a(�IkZe�<bhe(&�,*+1&�Phe(�2.&�J(�23'3-(

+2(� LnfbZgml^o� P(;(� HZgh]^gmblkmr4� fhgh`kZiar(� G^]bmlbgldh^�
bg_hkfZmlbhggh^�Z`^gmlmoh&�,*+*(�+3,�l(

+3(� >^krZ[bgZ� F(P(� @^Zmnk^l� h_� nl^� ]^ih_hk^s� h_� ar]khhqb`^g�
\hii^k'\Ze\bnf� bg� \akhgb\� Zib\Ze� i^kbh]hgmbmbl(� ?g]h]hgmb\l� mh]Zr&�
,*+.&�Ǯ�-&�M(�02'1+

,*(� =a^inkhoZ�H(C(&�LhfZg^gdh�C(A(�Na^�nlbg`�h_�]^ih_hk^s�\hii^k�
ar]khqb]^� h_� \Ze\bnf� bg� mk^Zmf^gm� h_� \akhgb\� i^kbh]hgmbmbl� Zefhlm�
bfiZllZ[e^�khhm�\ZgZel(�P^lmgbd�_bsbhm^kZibb� b�dn'khkmheh`bb&�,*+2&�N(�,.&�
Ǯ�,&�M(�+,*

,+(� Ahk]^^oZ�I(P(&�CoZg^gdh�;(C(&�MmZkbdhoZ�C(P(&�LZ]rla^oldZrZ�N(H(�
;iieb\Zmbhg� h_� iarlbh'ma^kZi^nmb\�f^mah]l� _hk� ^g]h]hgmb\� mk^Zmf^gm(�
P^lmgbd�_bsbhm^kZibb�b�dnkhkmheh`bb&�,*+2&�N(�,.&�Ǯ�,&�M(�+,*

,,(� MZb]hoZ�F(;(&�LZfZshghoZ�Ma(Ma(E(�Gb\kh[bheh`b\Ze�^oZenZmbhg�
h_�ma^�^__^\mbo^g^ll�h_�]^ih�ǜ�Zg]�Zi^qh_hk^s�bg�ma^�\hfie^q�mk^Zmf^gm�
h_�\akhgb\�Zib\Ze�i^kbh]hgmbmbl(�Gheh]hr�n\a^grr&�,*+3&�Ǯ�,1�",0/#&�M(�
11'13

,-(� TZ[ehmldZrZ�G(P(&�Gbmkhgbg�;(P(&�TZ[ehmldZrZ�H(P(�Nk^Zmf^gm�h_�
Z\nm^�Zib\Ze�i^kbh]hgmb'mbl�nlbg`�]^ihiahk^lbl�Zg]�\he]�Zk`hg�ieZlfZ(�
Mfhe^gldbr�f^]bmlbgldbr�Ze!!fZgZda&�,*+2&�Ǯ�+&�M(�+*3'++,

,.(� LnfbZgml^o�P(;(&�<hk]bgZ�A(?(&�Ie!daholdZbZ�;(P(&�Ii^ladh�P(P(�
^m�Ze(�=ebgb\Ze�Zg]�eZ'[hkZmhkr�kZmbhgZe^�_hk�`ZeoZghiahk^lbl�h_�ar]khqb]^�
\hii^k'\Ze\bnf�[r�khhm�\ZgZel�mk^Zm'f^gm(�MmhfZmheh`r&�,*+/&�Ǯ�+&�M(�
+.'+3

,/(� TZ[ehmldZrZ� H(P(&� Gbmkhgbg� ;(P(&� @b]ZkhoZ� E(<(� ?e^\mkhg'
fb\khl\hib\� ^oZenZmbhg� h_� ma^� ^__^\mbo^g^ll� h_� mk^Zmf^gm� h_� ]^gm�
ari^k^lma^lbZ� [r� \hii^k� \Ze\bnf� ar]khqb]^� `ZeoZghiah'k^lbl(�
MmhfZmheh`r&�,*+0&�N(�3/&�Ǯ�0',&�M(�3'+*

,0(� Gbmkhgbg� ;(P(&� TZ[ehmldZrZ� H(P(&� TZ[ehmldZrZ� G(P(� Na^�
^oZenZmbhg�h_�^__^\mbo^g^ll�h_�gZghbfik^`gZmbhg�bg�mk^Zmf^gm�h_�]^gmZe�
ari^k^lma^lbZ�bg�ma^�l^mmbg`l�h_�^qi^kbf^gmZe�lmn]r(�?g]h]hgmb\l�mh]Zr&�
,*+1&�Ǯ�-&�M(�,,',/
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,1(� LnfrZgml^o�P(;(&�@^]hmhoZ�N(;(&�TZ[ehmldZrZ�G(P(�^m�Ze(�;�g^p�
f^mah]� h_� \hfie^q� mk^Zmf^gm� h_� ^g]h]hgmZe'i^kbh]hgmZe� e^lbhgl�pbma�
ghgbfik^`gZm^]�Zg]�dnikZe'\nk^mmZ`^(�No^kldhr�f^]bmlbgldbr�sankgZe&�
,*+2&�Ǯ�+&�M(�-.'./

,2(� Mbebg� ;(P(&� ;[kZfhoZ� H(?(&� F^hghoZ� ?(P(&� NnfZghoZ� M(;(�
^m� Ze(� >bZ`ghlbl� Zg]� mk^Zmf^gm� ieZggbg`� _hk� ^g]h'i^kbh� e^lbhgl(�
J^kbh]hgmheh`r&�,*+/&�Ǯ�-&�M(�1.'�10

,3(� LnfbZgml^o� P(;(&� @^]hmhoZ� N(;(&� SnlnihoZ� Sn(C(&� LbZ[bdho�G(>(�
^m�Ze(�?__b\b^g\r�h_�^g']h]hgmb\�gZgh'bfik^`gZmbhg�Zg]�\nkk^mZ`^�pbma�
\nikZe�bg�\hfie^q�mk^Zmf^gm�h_�^g]h]hgmb\�Zg]�i^kbh]hgmZe�lrg]khf^(�
G^sa]ngZkh]grr� gZn\agh'blle^]hoZm^e!ldbr� sankgZe&� ,*+1&� Ǯ� +*',�
"0.#&�M(�..'.2

-*(� LnfrZgml^o� P(;(&� ;oZdhoZ� >(L(&� <ebghoZ� ;(P(� Bhlm� k^lihgl^�
fh]neZmbhg� bg� i^kbh]hgmhe'h`r� Zg]� bfieZgmheh`r4� ihm^gmbZe� h_� Zgmb'
bg_eZffZmhkr&� Zgmb[Z\m^kbZe� ma^kZir� Zg]� ikhfblbg`� ]hlZ`^� _hkfl(�
L^ob^p(�J^kbh]hgmheh`r&�,*+3&�Ɵ(�,.&�Ǯ�.&�M(�-1,'-11

-+(� Hb�=(&�Tahn�D(&�Ehg`�H(�^m�Ze(�Ahe]�gZghiZkmb\e^l�fh]neZm^� ma^�
\khllmZed� [^mp^^g� fZ\kh'iaZ`^l� Zg]� i^kbh]hgmZe� eb`Zf^gm� \^eel� _hk�
i^kbh]hgmbmbl�mk^Zmf^gm(�<bhfZm^kbZel(&�,*+3&�Phe(�,*0&�J(�++/'+-,(

-,(� TaZg`�S(&�Ehg`�H(&�TaZg`�S(�̂ m�Ze(�Mbs^']^i^g]^gm�?__^\ml�h_�Ahe]�
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ehll(�D(�J^kbh]hgmhe(&�,*+3&�Phe(�3*"2#&�J(�23.'3*,(

-/(� Rn^� S(&� Bhg`� R(&� AZh� D(� Jk^iZkZmbhg� Zg]� [bheh`b\Ze�
\aZkZ\m^kbsZmbhg� h_� ma^� fbqmnk^� h_� iher"eZ\mb\'\h'`er\heb\� Z\b]#)
\abmhlZg);`� gZghiZkmb\e^l� _hk� i^kbh]hgmZe� mblln^� ^g`bg^^kbg`(� Cgm(� D(�
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bgmkZ\^eeneZk� mkZ__b\dbg`� Zg]� Zg'mb'bg_eZffZmhkr� ^__^\ml� h_�fbgh\r\ebg^�
\abmhlZg'gZghiZkmb\e^l� bg� anfZg� `bg`boZe� _b[kh[eZlml� _hk� i^kbh]hgmZe�
]bl^Zl^�mk^Zmf^gm(�Cgm(�D(�JaZkf(&�,*+3&�Phe(�+/5�J(�/1,(

-1(� Ilhkbh� L(&� ;e_hglh'Lh]k¿`n^s� =(;(&�G^]bgZ'=Zlmbeeh� ;(F(� ^m� Ze(�
<bhZ\mbo^� Jherf^kb\� HZ'ghiZkmb\e^l� _hk� J^kbh]hgmZe� Na^kZir(� JFhM�
Ig^(&�,*+0&�Phe(�15++"++#(

-2(� Ilhkbh�L(&�=Z[^eeh� C(&�G^]bgZ'=Zlmbeeh�;(F(�^m�Ze(�Tbg\'fh]b_b^]�
gZghiherf^kl� bfikho^� ma^� jnZebmr� h_� k^lbg']^gmbg� [hg]^]� bgm^k_Z\^l(�
=ebg(�IkZe�Cgo^lmb`(&�,*+0&�Phe(�,*"3#&�J(�,.++',.,*(

-3(� Dhg^l� H(;(&� =aZg`� M(L(&� Nkhld^� Q(D(� HZghiZkmb\e^'<Zl^]�
NZk`^mbg`�Zg]�>^m^\mbhg�h_�Gb'\kh\Zobmb^l(�;]o(�B^Zema\(�GZm^k(&�,*+1&�
Phe(�0"+#(

.*(� >hn� S(&� Anh� S(&� Fb� R(� ^m� Ze(� Mbs^'Nngbg`� ChgbsZmbhg� Nh� Iimbfbs^�
Ahe]� HZghiZkmb\e^l� _hk� MbfnemZg^hnl� ?gaZg\^]� =N� CfZ`bg`� Zg]�
LZ]bhma^kZir(�;=M�HZgh(&�,*+0&�Phe(�,-5+*",#&�J(�,/-0'.2(

.+(� =aahnk�J(&�Ebf�D(&�<^gZk]h�<(�^m�Ze(�?__^\m�h_�Ahe]�HZghiZkmb\e^�
Mbs^�Zg]�=hZmbg`�hg�FZ'[^ebg`�Ghgh\rm^l�_hk�=N�NkZ\dbg`(�<bh\hgcn`(�
=a^f(&�,*+1&�Phe(�+25,2"+#&�J(�,0*',03(

.,(� ;lamhg�D(L(&�Ahmmebg�?(<(&�JZms�?(@(�^m�Ze(�;�\hfiZkZmbo^�ZgZerlbl�
h_�?A@L'mZk`^mbg`�Zgmb'[h]b^l�_hk�`he]�gZghiZkmb\e^�=N�bfZ`bg`�h_�eng`�
\Zg\^k(�JFhM�Ig^(&�,*+2&�Phe(�25+-"++#(

.-(� BZbg_^e]� D(@(&� I!=hgghk� G(D(&� >befZgbZg� @(;(� ^m� Ze(� Gb\kh'=N�
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,*+2&�Phe(�2".#&�J(�/33'0*1(

./(� EaZ]^fb� M(&� MZkdZk� M(&� MaZd^kb'TZ]^a� ;(� ^m� Ze(� NZk`^m^]� `he]�
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The use of the Carriere Motion 3D in orthodontist 
practice. A systematic review
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Abstract
;bf(�Nh�]^m^kfbg^�ma^�^__^\mbo^g^ll�h_�ma^�=Zkkb^k^�Ghmbhg�->�hkmah]hgmb\�]^ob\^�bg�ma^�mk^Zmf^gm�h_�fZeh\\enlbhgl�

CC�Zg]�CCC�\eZll^l(�Na^�Z\mbhg�h_�ma^�]^ob\^�bl�[Zl^]�hg�]blmZebsZmbhg�h_�ma^�eZm^kZe�l^`f^gm�h_�ma^�]^gmbmbhg�_khf�ma^�\Zgbg^�
mh�ma^�ɔklm�fheZk�Zl�Z�pahe^�pbma�ma^�ik^l^koZmbhg�h_�blheZm^]�fb\kh'fho^f^gm�h_�ma^�d^r�m^^ma(
GZm^kbZel�Zg]�f^mah]l(�>nkbg`�Z�lrlm^fZmb\�k^ob^p�h_�ma^�ebm^kZmnk^&�ma^�ZgZerlbl�h_�in[eb\Zmbhgl�bg�ma^�^e^\mkhgb\�

]ZmZ[Zl^l� Ahh`e^� M\aheZk� Zg]� Jn[G^]� pZl� \Zkkb^]� hnm(� Cg\en]^]� in[eb\Zmbhgl� ma^� fZbg� iZkm� h_� pab\a� bg\en]^]� Z�
]^l\kbimbhg�h_�phkdbg`�f^mah]l�pbma�=Zkkb^k^�Ghmbhg�->&�\ebgb\Ze�\Zl^l�nlbg`�ma^�ik^l^gm^]�]blmZebs^k&�Zg]�\hglb]^kZmbhg�
h_�ma^�mZk`^m�Zg]�ng]^lbkZ[e^�^__^\ml�h_�ma^�]^ob\^(
L^lneml(� .-� Zkmb\e^l� p^k^� ob^p^]� ]nkbg`� ma^� k^ob^p(� ;_m^k� ZgZersbg`� ma^� ebm^kZmnk^� _hk� bg\enlbhg� \kbm^kbZ&� ma^� mhmZe�

gnf[^k�h_�in[eb\Zmbhgl�aZl�[^\hf^�--(
=hg\enlbhgl(�=Zkkb^k^�Ghmbhg�->�bl�jnbm^�^__^\mbo^�_hk�\hkk^\mbg`� bg\hkk^\m�fheZk�k^eZmbhglabil� bg�ma^�ik^l^g\^�h_�

fZeh\\enlbhg�h_�ma^�l^\hg]�Zg]�mabk]�\eZll&�[nm�bm�\Zgghm�[^�\Zee^]�ma^�hger�\hkk^\m�pZr�mh�k^lheo^�fZeh\\enlbhgl(

E^rphk]l4�=Zkkb^k^�Ghmbhg�->&�fZeh\\enlbhg�CC�\eZll&�fZeh\\enlbhg�CCC�\eZll&�]blmZebsZmbhg(

L^\^bo^]4�+/(*.(,*,*5�k^obl^]4�-*(*/(,*,*5�Z\\^im^]4�*,(*0(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�G(G(�Man[bmb]s^&�N(@(�Ehlrk^oZ&�Sn(;(�A^g^kZehoZ&�G(A(�Ma^khsbrZ&�;(;(�H^]Zladholdr&�P(M(�Man[Z^oZ&�
;(P(�ThkrZg(�Na^�nl^�h_�ma^�=Zkkb^k^�Ghmbhg�-]�bg�hkmah]hgmblm�ikZ\mb\^(�Z�lrlm^fZmb\�k^ob^p(�?g]h]hgmb\l�mh]Zr(�,*,*5�
+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(
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ƒƒƔƓƔƛƗƔ
ƚƬƼƿǄƱƹƴƱ� ƻƼƴƶƿƽƬ� ǋƮƷǋƱƾƽǋ� ưƺƽƾƬƾƺǃƹƺ� ǃƬƽƾƺƵ�

ƻƬƾƺƷƺƯƴƱƵ&� ƮƽƾƼƱǃƬǊǅƱƵƽǋ� Ʈ� ƺƼƺǀƬǂƴƬƷǈƹƺƵ� ƺƭ'
ƷƬƽƾƴ(� ƤƴƼƺƶƺƱ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƴƱ� ƸƬƷƺƶƶƷǊƳƴƵ&� ƻƺ'
ƮƴưƴƸƺƸƿ&� ƽƮǋƳƬƹƺ� ƽ� ƸƿƷǈƾƴǀƬƶƾƺƼƴƬƷǈƹƺƽƾǈǊ� ƻƼƴ'
ƳƹƬƶƺƮ&�ƻƼƴƮƺưǋǅƴǁ�ƶ�ƬƹƺƸƬƷƴǋƸ�ƻƼƴƶƿƽƬ�ƿ�ƴƹưƴƮƴưƿ'
ƿƸƬ(�ƛƽƺƭƺƱ�ƮƹƴƸƬƹƴƱ�ƻƼƴ�ƼƬƽƽƸƺƾƼƱƹƴƴ�ǉƾƴƺƷƺƯƴǃƱ'
ƽƶƴǁ�ǀƬƶƾƺƼƺƮ�ƽƷƱưƿƱƾ�ƿưƱƷǋƾǈ�ƽƷƱưƿǊǅƱƸƿ4
Ǥ� ſƺƷƴǃƱƽƾƮƺ&�ƸƺƼǀƺƷƺƯƴǋ&�ƼƬƳƸƱƼ�ƳƿƭƺƮ&�ƻƼƺƽƾƼƬƹ'
ƽƾƮƱƹƹǇƱ�ƺƾƹƺǄƱƹƴǋ�ƸƱƲưƿ�ƹƴƸƴ5

Ǥ� ƝƬƳƸƱƼǇ�ǃƱƷǊƽƾƱƵ&� Ʈ� ƾƺƸ� ǃƴƽƷƱ� Ʈ� ƽƺƺƾƹƺǄƱƹƴƴ�ƽ�
ƼƬƳƸƱƼƬƸƴ�ƳƿƭƺƮ5

Ǥ� ƠƬƶƾƺƼǇ&�ƼƱƯƿƷƴƼƿǊǅƴƱ�ƮƳƬƴƸƺƺƾƹƺǄƱƹƴǋ�ƸƱƲưƿ�
ƶƺƽƾƹǇƸƴ�ƺƭƼƬƳƺƮƬƹƴǋƸƴ5

Ǥ� ƙƺƼǀƺƷƺƯƴǋ&�ƬƶƾƴƮƹƺƽƾǈ�ƸǋƯƶƴǁ�ƾƶƬƹƱƵ�ƴ�ƸƿƽƶƿƷƬ'
ƾƿƼǇ�ƻƺƷƺƽƾƴ�ƼƾƬ5

Ǥ� ƑƼƱưƹǇƱ� ƻƼƴƮǇǃƶƴ� "ƻƼƱƺƭƷƬưƬƹƴƱ� Ʈ� ƼƬǂƴƺƹƱ�
ƸǋƯƶƺƵ� ƻƴǅƴ&� ưƷƴƾƱƷǈƹƺƱ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ƽƺƽƶƴ&�
ƽƺƽƬƹƴƱ�ƼƱƭƱƹƶƺƸ�ƻƬƷǈǂƬ&�ƼƺƾƺƮƺƱ�ưǇǁƬƹƴƱ#5

Ǥ� ƖƹǀƬƹƾƴƷǈƹǇƵ�ƾƴƻ�ƯƷƺƾƬƹƴǋ5
Ǥ� žƱƹƱƾƴǃƱƽƶƴƱ�ǀƬƶƾƺƼǇ�U+&�,&�-&�.&�/W(
ƞƺǃƱƾƬƹƴƱ� ƴ� ƮƳƬƴƸƺưƱƵƽƾƮƴƱ� ƹƱƶƺƾƺƼǇǁ� ƴƳ� ƻƼƱư'

ƽƾƬƮƷƱƹƹǇǁ�ǀƬƶƾƺƼƺƮ�ƻƼƴƮƺưǋƾ�ƶ�ƺƾƶƷƺƹƱƹƴǋƸ�ƺƾ�ƻƼƴ'
ƳƹƬƶƺƮ&� ƻƼƴƽƿǅƴǁ� ǀƴƳƴƺƷƺƯƴǃƱƽƶƺƸƿ� �ƹƺƼƸƬƷǈƹƺƸƿ��
ƻƼƴƶƿƽƿ(� ƜƱƼƱư� ƮƼƬǃƺƸ� ƽƾƺƸƬƾƺƷƺƯƺƸ'ƺƼƾƺưƺƹƾƺƸ�
ƽƾƺƴƾ� ƽƷƺƲƹƬǋ� ƳƬưƬǃƬ&� ƳƬƶƷǊǃƬǊǅƬǋƽǋ� Ʈ� ƺƻƼƱưƱƷƱ'
ƹƴƴ� ƺƽƹƺƮƹƺƯƺ� ǉƾƴƺƻƬƾƺƯƱƹƱƾƴǃƱƽƶƺƯƺ� ǀƬƶƾƺƼƬ&� ƻƺ'
ƮƷƱƶǄƱƯƺ�ƳƬ�ƽƺƭƺƵ�ƼƬƳƮƴƾƴƱ�ƸƬƷƺƶƶƷǊƳƴƴ&�ƴ�ƻƿƾƴ�ƱƯƺ�
ƿƽƾƼƬƹƱƹƴǋ�ƴƳƺƷƴƼƺƮƬƹƹƺ�ƺƼƾƺưƺƹƾƴǃƱƽƶƴƸ�ƴƷƴ� ƶƺƸ'
ƭƴƹƴƼƺƮƬƹƹǇƸ�ƷƱǃƱƹƴƱƸ(
ƣƾƺ� ƲƱ� ƻƼƴƹǋƾƺ� ƽǃƴƾƬƾǈ� ƹƱƻƼƬƮƴƷǈƹǇƸ� ƻƼƴƶƿƽƺƸ9�

ƒƬƹƹƺƱ� ƻƺƹǋƾƴƱ� ƸƺƲƱƾ� ƮƶƷǊǃƬƾǈ� Ʈ� ƽƱƭǋ� ƹƬƼƿǄƱƹƴƱ�
ƻƺƷƺƲƱƹƴǋ�ƳƿƭƺƮ�ƴ)ƴƷƴ�ƳƿƭƹǇǁ�ưƿƯ�ưƼƿƯ�ƺƾƹƺƽƴƾƱƷǈƹƺ�
ưƼƿƯƬ(�Ɯƺ�ƺưƹƺƵ�ƴƳ�ƹƬƴƭƺƷƱƱ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹǇǁ�Ʈ�ƺƼ'
ƾƺưƺƹƾƴƴ�ƶƷƬƽƽƴǀƴƶƬǂƴƵ�?]pZk]�;g`e^&�ƸƬƷƺƶƶƷǊƳƴǊ�
ƻƼƴƹǋƾƺ�ƼƬƳưƱƷǋƾǈ�ƹƬ�-�ƾƴƻƬ&�ƺƽƹƺƮǇƮƬǋƽǈ�ƹƬ�ƼƬƽƻƺƷƺ'
ƲƱƹƴƴ� ƻƱƼƮƺƯƺ� ƸƺƷǋƼƬ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ� ƺƾƹƺƽƴƾƱƷǈ'
ƹƺ� ƻƱƼƮƺƯƺ� ƸƺƷǋƼƬ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� "ƻƼƴ� ƺƾƽƿƾƽƾƮƴƴ�
ƳƹƬƶƺƮǇǁ� ƳƿƭƺƮ&� ƺƻƴƽƬƹƴƱ� ƴƽǁƺưƴƾ� ƴƳ� ƼƬƽƻƺƷƺƲƱƹƴǋ�
ƶƷǇƶƺƮ�ƮƱƼǁƹƱƵ�ƴ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ưƼƿƯ�ƺƾƹƺƽƴƾƱƷǈƹƺ�
ưƼƿƯƬ#(� C� ƾƴƻ� ǁƬƼƬƶƾƱƼƴƳƿƱƾƽǋ� ƻƺƷƺƲƱƹƴƱƸ� ƸƱƳƴƺƭƿƶ'
ƶƬƷǈƹƺƯƺ� ƭƿƯƺƼƶƬ� ƻƱƼƮƺƯƺ� ƸƺƷǋƼƬ� Ʈ� ƻƱƼƱưƹƱ'ǅƱǃƹƺƵ�
ǀƴƽƽƿƼƱ�ƻƱƼƮƺƯƺ�ƸƺƷǋƼƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ&�CC�ƾƴƻ�ǜ�ƸƱ'
ƳƴƭƿƶƶƬƷǈƹǇƵ� ƭƿƯƺƼƺƶ� +(0(� ƹƬǁƺưƴƾƽǋ� ƶƻƱƼƱưƴ� ƺƾ� ƻƱ'
ƼƱưƹƱ'ǅƱǃƹƺƵ�ǀƴƽƽƿƼǇ�ƻƱƼƮƺƯƺ�ƸƺƷǋƼƬ�ƹƴƲƹƱƵ�ǃƱƷǊ'
ƽƾƴ&� ƻƼƴ� CCC� ƾƴƻƱ� ƹƬƭƷǊưƬƱƾƽǋ� ưƴƽƾƬƷǈƹƺƱ� ƻƺƷƺƲƱƹƴƱ�
ƻƱƼƱưƹƱ'ǅƱǃƹƺƯƺ� ƭƿƯƺƼƶƬ� ƻƱƼƮƺƯƺ� ƸƺƷǋƼƬ� ƮƱƼǁƹƱƵ�
ǃƱƷǊƽƾƴ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƻƺƻƱƼƱǃƹƺƵ�ǀƴƽƽƿƼǇ� ƹƴƲƹƱƯƺ�
ƸƺƷǋƼƬ�U,&�0&�1&�,2W(
ƜƬǂƴƱƹƾǇ�ƽ�ƬƹƺƸƬƷƴǋƸƴ�ƻƼƴƶƿƽƬ� CC� ƴ� CCC� ƶƷƬƽƽƬ�Ƹƺ'

Ưƿƾ� ƴƸƱƾǈ� ƽƾƬƹưƬƼƾƹǇƵ)ƬƾƴƻƴǃƹǇƵ� ƶƺƽƾƹǇƵ� Ƽƴƽƿƹƺƶ&�
ƻƼƺƾƼƿƳƴǊ�ƴƷƴ�ƼƱƾƼƿƳƴǊ�ƺưƹƺƵ�ƴƳ�ǃƱƷǊƽƾƱƵ&�ƹƱƽƺƺƾ'
ƮƱƾƽƾƮƴƱ� ƮƳƬƴƸƺƼƬƽƻƺƷƺƲƱƹƴǋ� ƳƿƭƹǇǁ� ưƿƯ� ƮƱƼǁƹƱƵ� ƴ�
ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ưƼƿƯ� ưƼƿƯƬ&� ƽƹƴƲƱƹƴƱ�
ƲƱƮƬƾƱƷǈƹƺƯƺ� ƶƺǉǀǀƴǂƴƱƹƾƬ&� ǃƾƺ� ưƴƶƾƿƱƾ� ƴƹưƴƮƴưƿ'
ƬƷƴƳƬǂƴǊ� ƻƷƬƹƴƼƺƮƬƹƴǋ� ƷƱǃƱƹƴǋ� Ʈ� ƶƬƲưƺƸ� ƶƷƴƹƴǃƱ'
ƽƶƺƸ�ƽƷƿǃƬƱ�U0&�1W(
ſƬƶ� ƬƷǈƾƱƼƹƬƾƴƮƬ� ǁƴƼƿƼƯƴǃƱƽƶƺƸƿ� ǉƶƽƾƼƬƶǂƴƺƹƹƺ'

Ƹƿ�ƸƱƾƺưƿ�ƷƱǃƱƹƴǋ�ưƷǋ�ƽƺƳưƬƹƴǋ�ưƺƽƾƬƾƺǃƹƺƯƺ�ƸƱƽƾƬ�
ưƷǋ� ƼƱƻƺƳƴǂƴƴ� ƳƿƭƺƮ&� ƭǇƷƴ� ƻƼƱưƷƺƲƱƹǇ� ƼƬƳƷƴǃƹǇƱ�
ƺƼƾƺưƺƹƾƴǃƱƽƶƴƱ� ƸƱƾƺưƴƶƴ� ưƴƽƾƬƷƴƳƬǂƴƴ� ƸƺƷǋƼƺƮ�
ǃƱƷǊƽƾƱƵ&� ƮƶƷǊǃƬǊǅƴƱ� ƮƬƼƴƬǂƴƴ� ƮƹƿƾƼƴ'� ƴ� ƮƹƱƼƺƾƺ'
ƮǇǁ� ƬƻƻƬƼƬƾƺƮ(� ƢƱƷǈǊ� ƻƼƴ� ƴǁ� ƴƽƻƺƷǈƳƺƮƬƹƴƴ� ǋƮƷǋƱƾ'
ƽǋ� ƻƱƼƱƮƺư�ƸƱƹƱƱ� ƭƷƬƯƺƻƼƴǋƾƹǇǁ� ƮƾƺƼƺƯƺ� ƴ� ƾƼƱƾǈƱƯƺ�
ƶƷƬƽƽƬ�ƸƬƷƺƶƶƷǊƳƴƴ�Ʈ�ƻƱƼƮǇƵ&�ƶƺƾƺƼǇƵ�ƻƼƴ�ưƬƷǈƹƱƵ'
ǄƱƸ�ƷƱǃƱƹƴƴ�ƹƬ�ƭƼƱƶƱƾ'ƽƴƽƾƱƸƱ�ƾƼƬƹƽǀƺƼƸƴƼƿƱƾƽǋ�Ʈ�
�ƴưƱƬƷǈƹǇƵ��ƻƼƴƶƿƽ(

ƚƬ�ưƬƹƹǇƵ�ƸƺƸƱƹƾ�ƮƼƱƸƱƹƴ�ƮƹƱƼƺƾƺƮǇƱ�ƿƽƾƬƹƺƮƶƴ&�
ƹƬƻƼƴƸƱƼ&� ƯƺƷƺƮƹƺƵ� ƻƼƴƭƺƼ� B^Z]`^Zk� ƠƼƬƹƶƬ� ƚƱƷǈ'
ƽƺƹƬ&�ƿƾƼƬǃƴƮƬǊƾ�ƽƮƺǊ�ƬƶƾƿƬƷǈƹƺƽƾǈ�ƮƽƷƱưƽƾƮƴƱ�ƯƼƺ'
ƸƺƳưƶƺƵ�ƶƺƹƽƾƼƿƶǂƴƴ&�ƹƱǉƽƾƱƾƴǃƹƺƽƾƴ�ƴ�ƮƺƳƸƺƲƹƺƽƾƴ�
ƽƻƺƹƾƬƹƹƺƵ� ǉƶƽƾƼƬƶǂƴƴ� ƻƱƼƮƺƯƺ� ƸƺƷǋƼƬ� ƮƽƷƱưƽƾƮƴƱ�
ƻƼƴƷƺƲƱƹƴǋ�ƶ�ƹƱƸƿ�ƹƱƬưƱƶƮƬƾƹƺƵ�ƽƴƷǇ�U2&�3&�+*W(
ƛƽƺƭƺƱ� ƮƹƴƸƬƹƴƱ� ƻƼƬƶƾƴƶƿǊǅƴǁ� ƺƼƾƺưƺƹƾƺƮ� ƹƬ'

ƻƼƬƮƷƱƹƺ�ƹƬ�ƮƹƿƾƼƴƼƺƾƺƮǇƱ�ưƴƽƾƬƷƴƳƬƾƺƼǇ&�ƻƺƳƮƺƷǋ'
ǊǅƴƱ� Ʈ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƶƺƼƺƾƶƴƱ� ƽƼƺƶƴ� ưƺƭƴƾǈƽǋ� ƽƺƳ'
ưƬƹƴǋ� ƻƼƺƽƾƼƬƹƽƾƮƬ� ưƷǋ� ƼƬƳƼƱǄƱƹƴǋ� ƽƶƿǃƱƹƹƺƽƾƴ� ƴ�
ƽƾƬƭƴƷƴƳƬǂƴƴ� ƸƺƷǋƼƹƺƯƺ)ƶƷǇƶƺƮƺƯƺ� ƽƺƺƾƹƺǄƱƹƴǋ� ƻƺ�
+�ƶƷƬƽƽƿ�U++W(�ƒƺƽƾƬƾƺǃƹƺ�ƴƹƾƱƼƱƽƹǇƸ�ƬƻƻƬƼƬƾƺƸ'ưƴƽ'
ƾƬƷƴƳƬƾƺƼƺƸ�Ʈ�ƻƷƬƹƱ� ƶƺƹƽƾƼƿƶǂƴƴ�ƴ�ƭƴƺƸƱǁƬƹƴƶƴ�ƼƬ'
ƭƺƾǇ� ǋƮƷǋƱƾƽǋ� =Zkkb^k^� Ghmbhg� ->� "=Zkkb^k^� Ghmbhg� ->�
=eZll� CC� =hkk^\mbhg� ;iiebZg\^&� =Zkkb^k^�Ghmbhg� ->� =eZll�
CCC�=hkk^\mbhg�;iiebZg\^#&�ƻƺǋƮƴƮǄƴƵƽǋ�ƹƬ�ƽƾƺƸƬƾƺƷƺƯƴ'
ǃƱƽƶƴƸ�ƼǇƹƶƱ�Ʈ�,**.� Ưƺưƿ(�ƜƼƱưƽƾƬƮƷƱƹƹǇƵ�ưƴƽƾƬƷƴ'
ƳƬƾƺƼ�ƹƬƴƭƺƷƱƱ�ǉǀǀƱƶƾƴƮƱƹ�ƻƼƴ�ƻƼƺƮƱưƱƹƴƴ�ƷƱǃƱƹƴǋ�
ƬƹƺƸƬƷƴƴ�ƻƼƴƶƿƽƬ� CC&�Ƭ�ƾƬƶƲƱ�ƴ� CCC�ƶƷƬƽƽƬ�ƭƱƳ�ƻƼƱưǄƱ'
ƽƾƮƿǊǅƱƵ�ǉƶƽƾƼƬƶǂƴƴ�ƳƿƭƺƮ�U+,W(

ƣƔƙƩ
ƛƻƼƱưƱƷƱƹƴƱ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƻƼƴƸƱƹƱƹƴǋ� =Zkkb^k^�

Ghmbhg�->�ưƷǋ�ƸƺƷǋƼƹƺƵ�ưƴƽƾƬƷƴƳƬǂƴƴ&�ƶƬƶ�ƻƺưƯƺƾƺƮƴ'
ƾƱƷǈƹƺƯƺ�ǉƾƬƻƬ�ƷƱǃƱƹƴǋ�ƬƹƺƸƬƷƴƵ�ƻƼƴƶƿƽƬ�CC�ƴ�CCC�ƶƷƬƽ'
ƽƬ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƞƺƳưƬƹƴƱ� ƻƼƴƮƱưƱƹƹƺƯƺ� ƺƭƳƺƼƬ� ƮǇƻƺƷƹǋƷƺƽǈ� ƻƺ'

ƽƼƱưƽƾƮƺƸ�ƻƺƴƽƶƬ�Ʈ�ǉƷƱƶƾƼƺƹƹǇǁ�ƭƬƳƬǁ�ưƬƹƹǇǁ�ưƬƹƹǇǁ�
Ahh`e^�M\aheZk�ƴ�Jn[G^](
ƜƺƴƽƶƺƮǇƱ� ƾƱƼƸƴƹǇ4� �=Zkkb^k^� Ghmbhg� ->�&�

�fZeh\\enlbhg� CC� \eZll�&� �fZeh\\enlbhg� CCC� \eZll�&�
�]blmZebsZmbhg�&� �=Zkkb^k^�>blmZebs^k�&� �=Zkkb^k^�Ghmbhg� ->�
=eZll�CC�=hkk^\mbhg�;iiebZg\^�&��=Zkkb^k^�Ghmbhg�->�=eZll�
CCC� =hkk^\mbhg� ;iiebZg\^�&� �ɗq^]� hkmah]hgmb\� ZiiebZg\^��
"ƽǁƱƸƬ+#(
ƒƷǋ� ƹƬƻƴƽƬƹƴǋ� ƺƭƳƺƼƬ� ƺƾƺƭƼƬƹǇ� ƴ� ƮƶƷǊǃƱƹǇ� ƻƿ'

ƭƷƴƶƬǂƴƴ&�ƽƺưƱƼƲƬǅƴƱ4�ƺƻƴƽƬƹƴƱ�ƸƱƾƺưƴƶƴ�ƼƬƭƺƾǇ�ƽ�
=Zkkb^k^�Ghmbhg�->&�ƶƷƴƹƴǃƱƽƶƴƱ�ƽƷƿǃƬƴ�ƽ�ƴƽƻƺƷǈƳƺƮƬ'
ƹƴƱƸ� ƻƼƱưƽƾƬƮƷƱƹƹƺƯƺ� ưƴƽƾƬƷƬƵƳƱƼƬ&� ƼƬƽƽƸƺƾƼƱƹƴƱ�
ǂƱƷƱƮǇǁ�ƴ�ƹƱƲƱƷƬƾƱƷǈƹǇǁ�ǉǀǀƱƶƾƺƮ�=Zkkb^k^�>blmZebs^k(�
ƑƽƱ� ƮƶƷǊǃƱƹƹǇƱ� ƴƽƽƷƱưƺƮƬƹƴǋ� ưƬƾƴƼƺƮƬƹǇ� ,**.� Ưƺ'
ưƺƸ�ƴ�ƻƺƳưƹƱƱ(
ƜƿƭƷƴƶƬǂƴƴ�ƭǇƷƴ�ƺƾƺƭƼƬƹǇ�ƴ�ƮƶƷǊǃƱƹǇ�Ʈ�ƬƹƬƷƴƳ�Ʈ�

ƹƱƽƶƺƷǈƶƺ�ǉƾƬƻƺƮ(�ƚƬ�ƻƱƼƮƺƸ�ǉƾƬƻƱ�ƶƼƴƾƱƼƴƱƸ�ƴƽƶƷǊ'
ǃƱƹƴǋ�ǋƮƷǋƷƽǋ�ƮǇƭƺƼ�ƷƴƾƱƼƬƾƿƼǇ&�ƺƻƿƭƷƴƶƺƮƬƹƹƺƵ�ƼƬ'
ƹƱƱ�,**.�ƯƺưƬ(�ƒƬƷƱƱ�ƻƼƺƴƳƮƺưƴƷƽǋ�ƬƹƬƷƴƳ�ƹƬƳƮƬƹƴǋ�ƴ�
ƶƼƬƾƶƺƯƺ�ƽƺưƱƼƲƬƹƴǋ�ƻƿƭƷƴƶƬǂƴƵ(�ƚƬ�ƻƺƽƷƱưƹƱƸ�ǉƾƬƻƱ�
ƻƼƺƴƽǁƺưƴƷƺ�ƺƳƹƬƶƺƸƷƱƹƴƱ�ƽ�ƽƺưƱƼƲƬƹƴƱƸ�ƴ�ƼƬƽƽƸƺ'
ƾƼƱƹƴƱ�ƻƺƷƹƺƾƱƶƽƾƺƮǇǁ�ƮƬƼƴƬƹƾƺƮ�ƺƾƺƭƼƬƹƹǇǁ�ƽƾƬƾƱƵ(
ƒƮƿǁƶƺƸƻƺƹƱƹƾƹƺƯƺ� ƴƹƽƾƼƿƸƱƹƾ� =h\akZg^�

=heeZ[hkZmbhg� ƭǇƷ� ƴƽƻƺƷǈƳƺƮƬƹ� ưƷǋ� ƺǂƱƹƴƮƬƹƴǋ� ƼƴƽƶƬ�
ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ(�U-,&--W(�ƛƭǅƴƱ�Ƽƴƽƶƴ�ƹƬƳƹƬ'
ǃƱƹǇ� ƶƬƲưƺƸƿ� ǉƾƬƻƿ� ƴƽƻǇƾƬƹƴǋ� ƻƿƭƷƴƶƬǂƴƵ&� ƽƺƯƷƬƽ'
ƹƺ�Bb``bgl�^m�Ze(�U--W(�ƀƼƺƮƹƴ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ�
ƭǇƷƴ� ƽƴƽƾƱƸƬƾƴƳƴƼƺƮƬƹǇ� ƽƷƱưƿǊǅƴƸ� ƺƭƼƬƳƺƸ4� ƹƴƳ'
ƶƴƵ�Ƽƴƽƶ&�ƱƽƷƴ�ƭǇƷƴ�ƮǇƻƺƷƹƱƹǇ�ƮƽƱ�ƶƼƴƾƱƼƴƴ5�ƿƸƱƼƱƹ'
ƹǇƵ� Ƽƴƽƶ&� ƶƺƯưƬ� ƺƾƽƿƾƽƾƮƺƮƬƷ� ƾƺƷǈƶƺ� ƺưƴƹ� ƶƼƴƾƱƼƴƵ5�
ƮǇƽƺƶƴƵ�Ƽƴƽƶ&�ƱƽƷƴ�ưƮƬ�ƴƷƴ�ƭƺƷƱƱ�ƶƼƴƾƱƼƴǋ�ƺƾƽƿƾƽƾƮƺ'
ƮƬƷƴ5�ƴ�ƹƱǋƽƹǇƵ�Ƽƴƽƶ&�ƱƽƷƴ�ƭǇƷƺ�ƽƷƴǄƶƺƸ�ƸƬƷƺ�ưƱƾƬ'
ƷƱƵ� ưƷǋ� ƻƼƴƹǋƾƴǋ� ƼƱǄƱƹƴǋ� ƺƭ� ƺƻƼƱưƱƷƱƹƹƺƵ� ƺǂƱƹƶƱ�
ƼƴƽƶƬ(

ƞƔƖƁƙƩƠƐƠƨ
ƝƬƽƽƸƺƾƼƱƹƺ� .-� ƻƿƭƷƴƶƬǂƴƴ&� ƴƳ� ƶƺƾƺƼǇǁ� +.� ƻƼƴ'

ǁƺưƴƷƺƽǈ� ƹƬ� ǉƷƱƶƾƼƺƹƹƿǊ� ƭƬƳƿ� ưƬƹƹǇǁ� Jn[G^]&� ,1� ƽ�
Ahh`e^�M\aheZk� ƴ� ,� ưƴƽƽƱƼƾƬǂƴƴ&� ƹƬǁƺưǋǅƴƱƽǋ� Ʈ� ƽƮƺ'
ƭƺưƹƺƸ�ưƺƽƾƿƻƱ(�ƜƺƽƾƱ�ƬƹƬƷƴƳƬ�ƽƾƬƾƱƵ�ƹƬ�ƻƼƱưƸƱƾ�ƹƬ'
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Ʒƴǃƴǋ�ƶƼƴƾƱƼƴƱƮ�ƴƽƶƷǊǃƱƹƴǋ&�ƴƾƺƯƺƮƺƱ�ƶƺƷƴǃƱƽƾƮƺ�ƽƺ'
ƽƾƬƮƴƷƺ�--(�Ƒ�ƺƾƺƭƼƬƹƹǇǁ�ƴƽƽƷƱưƺƮƬƹƴǋǁ�ƺƻƴƽǇƮƬƷƴƽǈ�
ƸƱƾƺưƴƶƬ�ƼƬƭƺƾǇ�ƽ�=Zkkb^k^�Ghmbhg�->&�ƻƺƷƺƲƴƾƱƷǈƹǇƱ�
ƴ� ƺƾƼƴǂƬƾƱƷǈƹǇƱ� ƶƬǃƱƽƾƮƬ� ƻƼƱưƽƾƬƮƷƱƹƹƺƵ�ƸƱƾƺưƴƶƴ�
ưƴƽƾƬƷƴƳƬǂƴƴ(

ƜƑƟƁƕƓƔƛƗƔ
ƏƹƺƸƬƷƴƴ�ƻƼƴƶƿƽƬ�ƻƺ� CC� ƶƷƬƽƽƿ�ǋƮƷǋǊƾƽǋ�ưƺƽƾƬƾƺǃ'

ƹƺ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƵ� ƻƼƺƭƷƱƸƺƵ� Ʈ� ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ�
ƻƼƬƶƾƴƶƱ�ƴ�ƻƼƱưƽƾƬƮƷǋǊƾ�ưƺ�-/��ƮƽƱǁ�ƹƬƼƿǄƱƹƴƵ�ƻƼƴ'
ƶƿƽƬ(� U+-&�+.W�ƜƼƴ�ƹƬƷƴǃƴƴ�ƴƳƺƷƴƼƺƮƬƹƹǇǁ�ưƱƹƾƺ'ƬƷǈ'
ƮƱƺƷǋƼƹǇǁ�ƻƼƺǋƮƷƱƹƴƵ&�ƮƺƳƸƺƲƹƺ�ƻƼƴƸƱƹƱƹƴƱ�ƭƱƳǉƶ'
ƽƾƼƬƶǂƴƺƹƹƺƵ� ƸƱƾƺưƴƶƴ� ưƴƽƾƬƷƴƳƬǂƴƴ� ƭƺƶƺƮƺƯƺ� ƽƱƯ'
ƸƱƹƾƬ� ưƷǋ� ƿƮƱƷƴǃƱƹƴǋ� ƽƬƯƴƾƾƬƷǈƹƺƯƺ� ƴ� ƻƺƻƱƼƱǃƹƺƯƺ�
ƼƬƳƸƱƼƬ�ƳƿƭƹƺƵ�ưƿƯƴ�ƽ�ƻƺƸƺǅǈǊ�ƴƹƾƼƬƺƼƬƷǈƹƺƯƺ�ǀƴƶ'
ƽƴƼƺƮƬƹƹƺƯƺ�ƬƻƻƬƼƬƾƬ�=Zkkb^k^�Ghmbhg�->(
=Zkkb^k^�Ghmbhg�ƽƺƽƾƺƴƾ�ƴƳ�-�ƺƽƹƺƮƹǇǁ�ǃƬƽƾƱƵ4�ƻƼƺƶ'

ƽƴƸƬƷǈƹƬǋ�ǃƬƽƾǈ&�ǀƴƶƽƴƼƿǊǅƬǋƽǋ�ƹƬ�ƶƷǇƶƱ�ƴ�ƺƻƺƽƼƱ'
ưƿǊǅƬǋ� ƶƼƱƻƷƱƹƴƱ� ǉƷƬƽƾƴƶƺƮ� ,� ƾƴƻƬ5� ƶƺƹƾƿƼƴƼƺƮƬƹ'
ƹƺƱ� ƻƷƱǃƺ&� ƴưƿǅƱƱ� ƹƬ� ƻƼƺƾǋƲƱƹƴƴ� ƭƺƶƺƮƺƯƺ� ƺƾưƱƷƬ�
ƳƿƭƹƺƵ� ưƿƯƴ� ƺƾ� ƶƷǇƶƬ� ưƺ� ƸƺƷǋƼƬ5� ưƴƽƾƬƷǈƹƬǋ� ǃƬƽƾǈ&�
ƶƼƱƻǋǅƬǋƽǋ� ƹƬ� ƻƱƼƮǇƵ� ƸƺƷǋƼ&� ƻƼƱưƽƾƬƮƷǋǊǅƬǋ� ƽƺ'
ƭƺƵ�ǄƬƼƹƴƼƹǇƵ�ƸƱǁƬƹƴƳƸ&�ưƱƵƽƾƮƿǊǅƴƵ�ƻƺ�ƻƼƴƹǂƴƻƿ�
ƾƬƳƺƭƱưƼƱƹƹƺƯƺ�ƽƿƽƾƬƮƬ�ƽ�ƺƯƼƬƹƴǃƱƹƴƱƸ�ưƴƽƾƬƷǈƹƺƯƺ�
ƮƼƬǅƱƹƴǋ� ƻƺ� ƻƼƺưƺƷǈƹƺƵ� ƺƽƴ� ưƺ� +/� ƯƼƬưƿƽƺƮ(� ƛƻƺƽ'

ƼƱưƿƱƾƽǋ� ƶƺƹƾƼƺƷƴƼƿƱƸƺƱ&� ƺƯƼƬƹƴǃƱƹƹƺƱ� ưƮƴƲƱƹƴƱ�
ƶƺƸƻƺƹƱƹƾƺƮ&� ưƺƽƾƬƾƺǃƹƺƱ� ưƷǋ� ƼƱǄƱƹƴǋ� ƳƬưƬǃƴ� ưƴƽ'
ƾƬƷƴƳƬǂƴƴ� ƳƿƭƺƮ&� ƻƼƴǃƱƸ� ƭƴƺƸƱǁƬƹƴƶƬ� ƻƱƼƱƸƱǅƱƹƴǋ�
ƶƷǇƶƬ� ƴ� ƸƺƷǋƼƬ� ƼƬƳƷƴǃƹƬ&� ƹƺ� ƳƬ� ƽǃƱƾ� ƺƭǆƱưƴƹƱƹƴǋ� Ʈ�
ƱưƴƹƿǊ�ƽƴƽƾƱƸƿ&�ƺƽƾƬƱƾƽǋ�ƽƺƯƷƬƽƺƮƬƹƹƺƵ(� U+,&�+/&�+0&�
+1&�+2W�ƑƺƳƸƺƲƹƺ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�ƶƬƶ�ƿ�ưƱƾƱƵ�ƴ�ƻƺưƼƺƽƾ'
ƶƺƮ&�Ʈ�ƻƱƼƴƺư�ƼƺƽƾƬ�ƶƺƽƾƹƺƯƺ�ƺƽƾƺƮƬ&�ƾƬƶ�ƴ�ƿ�ƮƳƼƺƽƷǇǁ�
ƻƬǂƴƱƹƾƺƮ(� ƜƼƺƴƳƮƺưƴƾƱƷǈ� ƽƺƺƭǅƬƱƾ� ƺ� ưƺƽƾƴƲƱƹƴƴ�
ưƴƽƾƬƷƴƳƬǂƴƴ�ƳƬưƹƱƯƺ�ƽƱƯƸƱƹƾƬ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƺƾ�-�
ưƺ�0�ƸƸ�ƻƼƴ�ƶƺƹƾƼƺƷƱ�ƹƱƲƱƷƬƾƱƷǈƹƺƯƺ�ƾƺƼƶƬ�ƴ�ƹƬƶƷƺƹƬ�
ƶƺƼƺƹƺƶ(�U+,&�,3W
ƝƱƶƺƸƱƹưƺƮƬƹƺ&�ƻƺ�ƮƺƳƸƺƲƹƺƽƾƴ&� ƶƬƶ�ƸƺƲƹƺ�ƭƺƷƱƱ�

ưƷƴƾƱƷǈƹƺƱ� ƹƺǄƱƹƴƱ� ƻƬǂƴƱƹƾƺƸ� ǉƷƬƽƾƴƶƺƮ� Ʈ� ƾƱǃƱƹƴƱ�
ưƹǋ�"ƺƾ�+.�ưƺ�,.�ǃƬƽƺƮ�Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƮǇƼƬƲƱƹƹƺƽƾƴ�
ƸƬƷƺƶƶƷǊƳƴƴ#&�ǃƾƺ�Ʈ�ƾƺƵ�ƴƷƴ�ƴƹƺƵ�ƽƾƱƻƱƹƴ�ƺƻƼƱưƱƷǋƱƾ�
ƮƼƱƸƱƹƹǇƱ�ƼƬƸƶƴ�ƻƱƼƮƺƯƺ�ǉƾƬƻƬ�ƷƱǃƱƹƴǋ�ƽ�ƴƽƻƺƷǈƳƺ'
ƮƬƹƴƱƸ� ƺƭƽƿƲưƬƱƸƺƯƺ� ƿƽƾƼƺƵƽƾƮƬ(� ƣƱƸ� ƭƺƷƱƱ� Ƹƺƾƴ'
ƮƴƼƺƮƬƹ� ƴ� ƳƬƴƹƾƱƼƱƽƺƮƬƹ� Ʈ� ưƺƽƾƴƲƱƹƴƴ� ƶƬǃƱƽƾƮƱƹ'
ƹƺƯƺ� ƼƱƳƿƷǈƾƬƾƬ� ƻƬǂƴƱƹƾ&� ƾƱƸ� ƭƺƷƱƱ� ƻƼƴƷƱƲƹƺ� ƭƿưƿƾ�
ƮǇƻƺƷƹǋƾǈƽǋ� ƹƬưƷƱƲƬǅƴƱ� ƼƱƶƺƸƱƹưƬǂƴƴ&� ƮƷƴǋǊǅƴƱ�
ƹƬ�ƽƶƺƼƺƽƾǈ�ưƺƽƾƴƲƱƹƴǋ�ƶƺƹƱǃƹƺƯƺ�ƼƱƳƿƷǈƾƬƾƬ�ƻƺưƯƺ'
ƾƺƮƴƾƱƷǈƹƺƵ�ǀƬƳǇ�ƷƱǃƱƹƴǋ(�Ɯƺ�ưƬƹƹǇƸ�ƴƽƽƷƱưƺƮƬƹƴƵ&�
ƮƼƱƸƱƹƹǇƱ�ƼƬƸƶƴ�ƷƱǃƱƹƴǋ�ƹƬƼƿǄƱƹƴƵ�ƻƼƴƶƿƽƬ�ƮƾƺƼƺƯƺ�
ƶƷƬƽƽƬ�ƹƬǁƺưǋƾƽǋ�Ʈ�ưƴƬƻƬƳƺƹƱ�+*'+0�ƸƱƽǋǂƱƮ�ƴ�,/'-+�
ƸƱƽǋǂ�ưƷǋ�ƻƱƼƮƺƵ�ƻƺưƯƺƾƺƮƴƾƱƷǈƹƺƵ�ǀƬƳǇ�ƽ�ƴƽƻƺƷǈƳƺ'

Схема 1. Процесс отбора статей

Scheme 1. Article selection process
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ƮƬƹƴƱƸ�ǀƴƶƽƴƼƺƮƬƹƹǇǁ�ƬƻƻƬƼƬƾƺƮ�ƴ�ƮƾƺƼƺƵ�ǀƬƳǇ�ƽ�ƹƺ'
ǄƱƹƴƱƸ�ƭƼƱƶƱƾ'ƽƴƽƾƱƸ�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(�ƟƱƼƬƻƴǋ�ƽ�ƴƽ'
ƻƺƷǈƳƺƮƬƹƴƱƸ�=Zkkb^k^�Ghmbhg�->&�Ʈ�ƽƼƱưƹƱƸ&�ƳƬƹƴƸƬƱƾ�
ƺƾ� .� ưƺ� 3�ƸƱƽǋǂƱƮ� "ƻƺ�ưƬƹƹǇƸ� ƶƷƴƹƴǃƱƽƶƴǁ� ƺƭƳƺƼƺƮ#&�
ǃƾƺ� ƽƺƶƼƬǅƬƱƾ� ƺƭǅƿǊ� ƻƼƺưƺƷƲƴƾƱƷǈƹƺƽƾǈ� ƷƱǃƱƹƴǋ(�
U+,&�+2&�+3&�,*W
ƒƬƹƹǇƵ� ưƴƽƾƬƷƬƳƱƼ� ǋƮƷǋƱƾƽǋ� ưƺƽƾƬƾƺǃƹƺ� ƿưƺƭƹǇƸ�
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ƳƹƬǃƴƸǇƸ(�ƛƭƽƿƲưƬǋ� ƴƳƸƱƹƱƹƴƱ� ƬƶƾƴƮƹƺƽƾƴ� ƮƺƷƺƶƺƹ�
ƮƴƽƺǃƹƺƵ�ƸǇǄǂǇ&�ƬƮƾƺƼƬƸƴ�ƭǇƷƺ�ƺƾƸƱǃƱƹƺ�ƹƱƶƺƾƺƼƺƱ�
ƽƹƴƲƱƹƴƱ�ƻƺƶƬƳƬƾƱƷƱƵ4�ƼƱƯƴƽƾƼƴƼƺƮƬƷƺƽǈ�ƻƺƽƷƱ�ƷƱǃƱ'
ƹƴǋ�-.&3.���+,&,3&�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƻƼƱưƮƬƼƴƾƱƷǈƹǇƸƴ�
ưƬƹƹǇƸƴ�--&-2���+3&,+�Ʈ�ƻƺƶƺƱ5�+3,&,3���2/&/-�ƻƺƽƷƱ�ƴ�
,+/&1*���2/&0/�ƴ�ưƺ�ƾƱƼƬƻƴƴ(�ƛƾƽƿƾƽƾƮƴƱ�ƳƹƬǃƴƸǇǁ�ƺƾ'
ƷƴǃƴƵ�ƻƺ�ǀƬƶƾƿ�ƬƶƾƴƮƹƺƽƾƴ�ƮƴƽƺǃƹƺƵ�ƸǇǄǂǇ&�ƮƺƳƸƺƲ'
ƹƺ&� ƽƮǋƳƬƹƺ� ƽ� ƾƱƸ�ǀƬƶƾƺƸ&� ǃƾƺ� ƴƸƱƱƾ�ƸƱƽƾƺ� ƹƱưƺƽƾƬ'
ƾƺǃƹƬǋ� ƽƾƴƸƿƷǋǂƴǋ� ƼƱǂƱƻƾƺƼƺƮ� ƽƿǁƺƲƴƷǈƹǇǁ� ǃƬƽƾƱƵ�
ƮƺƷƺƶƺƹ&�ƺƹƴ�ƸƱưƷƱƹƹƺ�ƬưƬƻƾƴƼƿǊƾƽǋ�ƴ�ƹƱ�ƽƻƺƽƺƭƹǇ�ƶ�
ƽƺƳưƬƹƴǊ�ưƺƽƾƬƾƺǃƹƺƯƺ�ƹƬƻƼǋƲƱƹƴǋ�Ʈƺ�ƮƼƱƸǋ�ƺƶƶƷǊ'
ƳƴƺƹƹǇǁ�ƹƬƯƼƿƳƺƶ�U+-W(
ſƬƶ�ƳƬƮƱƼƱƹƺ�ƻƼƺƴƳƮƺưƴƾƱƷƱƸ&�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�

ưƬƹƹƺƯƺ�ƬƻƻƬƼƬƾƬ�ƻƼƺƴƽǁƺưƴƾ�ƶƺƼƼƱƶǂƴǋ�ƸƱƳƴƬƷǈƹƺƯƺ�
ƹƬƶƷƺƹƬ�ƶƺƼƺƹƶƴ�ƸƺƷǋƼƬ&�ƼƺƾƬǂƴǋ�ƱƯƺ�ƮƺƶƼƿƯ�ƹƱƭƹƺƯƺ�
ƶƺƼƹǋ&� ƻƼƱưƺƾƮƼƬǅƱƹƴƱ� ƴƹƾƼƿƳƴƴ� ƴ� ưƴƽƾƬƷǈƹƺƯƺ� ƹƬ'
ƶƷƺƹƬ�ƻƱƼƮƺƯƺ�ƸƺƷǋƼƬ�U+*&�++W(�ƒƬƹƹǇƱ�ǁƬƼƬƶƾƱƼƴƽƾƴƶƴ�
ƭǇƷƴ�ƻƺưƾƮƱƼƲưƱƹǇ�ƴƷƴ�ƺƻƼƺƮƱƼƯƹƿƾǇ�Ʈ� ǁƺưƱ� ƶƷƴƹƴ'
ǃƱƽƶƴǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƽ� ƮƺƮƷƱǃƱƹƴƱƸ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƹƬ'
ƼƿǄƱƹƴǋƸƴ�ƻƼƴƶƿƽƬ�ƻƺ�CC�ƶƷƬƽƽƿ(
ƒƴƽƾƬƷƴƳƬǂƴǋ� ƭƺƶƺƮƺƯƺ� ƺƾưƱƷƬ� ƳƿƭƹƺƵ� ưƿƯƴ� ƭǇƷƬ�

ưƺƽƾƴƯƹƿƾƬ�Ʈƺ�ƮƽƱǁ�ƴƽƽƷƱưƺƮƬƹƹǇǁ�ƶƷƴƹƴǃƱƽƶƴǁ�ƽƴƾƿ'
Ƭǂƴǋǁ&� ƶƼƺƸƱ�ƺưƹƺƵ(�ƚƱƿưƬǃƹƺƱ�ƷƱǃƱƹƴƱ�ƭǇƷƺ�ƻƼƺƮƱ'
ưƱƹƺ�ƿ�+.'ƷƱƾƹƱƯƺ�ƸƬƷǈǃƴƶƬ&�ƶƺƾƺƼƺƸƿ�ƭǇƷ�ƿƽƾƬƹƺƮƷƱƹ�
=Zkkb^k^�>blmZebs^k�Ʈ�ƽƺǃƱƾƬƹƴƴ�ƽ�ƻƼƺƳƼƬǃƹǇƸ�ǀƴƶƽƬƾƺ'
ƼƺƸ�Ʈ�ƾƱǃƱƹƴƱ�2�ƸƱƽǋǂƱƮ(�Ɯƺ�ưƬƹƹǇƸ�ǂƱǀƬƷƺƸƱƾƼƴǃƱ'
ƽƶƴǁ� ƼƱƹƾƯƱƹƺƯƼƬƸƸ� ƹƱ� ƭǇƷƺ� ƻƺƷƿǃƱƹƺ� ưƺƽƾƺƮƱƼƹǇǁ�
ƼƱƳƿƷǈƾƬƾƺƮ&� ƶƺƾƺƼǇƱ� ƸƺƯƷƴ� ƭǇ� ƽƮƴưƱƾƱƷǈƽƾƮƺƮƬƾǈ� ƺ�
ƶƬǃƱƽƾƮƱ�ƻƼƺƮƱưƱƹƹƺƵ� ƾƱƼƬƻƴƴ&� ƾƺ�Ʊƽƾǈ�ǋƮƷƱƹƴƵ�ưƴƽ'
ƾƬƷƴƳƬǂƴƴ�ƺƾƸƱǃƱƹǇ�Ʈ�ưƬƹƹƺƸ�ƽƷƿǃƬƱ�ƹƱ�ƭǇƷƺ(�ƏƮƾƺƼǇ�
ƴƽƶƷǊǃƴƷƴ�ƴƳ�ƼƬƽƽƸƺƾƼƱƹƴǋ�ƮƺƳƸƺƲƹƺƽƾǈ�ƹƱưƺƭƼƺƽƺ'
ƮƱƽƾƹƺƯƺ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ǉƷƬƽƾƴƶƺƮ� ƿ� ƻƬǂƴƱƹƾƬ� ƴ� ƼƱ'
ǄƴƷƴ� ƺƭƼƬƾƴƾǈ� ƮƹƴƸƬƹƴƱ� ƹƬ� ƽƾƼƿƶƾƿƼƿ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ�
ǃƱƷǊƽƾƱƵ(�ƛƻƼƱưƱƷƱƹ�ƽƶƱƷƱƾƹǇƵ�ƿƳƺƼ�ƽ�ƮƱƼƾƴƶƬƷǈƹǇƸ�
ƿƯƷƺƸ�ƹƬƶƷƺƹƬ&� ǃƾƺ&� ƻƺ� ƻƼƱưƻƺƷƺƲƱƹƴǊ�ƴƽƽƷƱưƺƮƬƾƱ'
ƷƱƵ&�ƸƺƯƷƺ�ƻƺƽƷƿƲƴƾǈ�ƴƹƴǂƴƴƼƿǊǅƴƸ�ǀƬƶƾƺƼƺƸ&�ƻƼƴ'
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ƮƺưǋǅƴƸ�ƶ�ƹƱƽƺƽƾƺǋƾƱƷǈƹƺƽƾƴ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�=Zkkb^k^�
Ghmbhg�->�U3W(�ƙƺƲƹƺ�ƻƼƱưƻƺƷƺƲƴƾǈ&�ǃƾƺ�ƻƼƴ�ƻƷƬƹƴƼƺ'
ƮƬƹƴƴ� ƷƱǃƱƹƴǋ� ƹƱƺƭǁƺưƴƸƺ� ƬƹƬƷƴƳƴƼƺƮƬƾǈ� ƹƱ� ƾƺƷǈƶƺ�
ƾƴƻ�ƴ�ƮǇƼƬƲƱƹƹƺƽƾǈ�ƹƬƼƿǄƱƹƴƵ�ƻƼƴƶƿƽƬ&�ƹƺ�ƴ�ƶƺƽƾƹǇƵ�
Ƽƴƽƿƹƺƶ&�ƹƬƶƷƺƹ�ƺƶƶƷǊƳƴƺƹƹƺƵ�ƻƷƺƽƶƺƽƾƴ�ưƷǋ�ƽƺƽƾƬƮ'
ƷƱƹƴǋ�ƭƺƷƱƱ�ƾƺǃƹƺƯƺ�ƻƼƺƯƹƺƳƬ�ƷƱǃƱƹƴǋ(
Ɯƺ� ưƬƹƹǇƸ� ƺƽƾƬƷǈƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ&� ưƴƽƾƬƷƴƳƬ'

ǂƴǋ�ƻƱƼƮƺƯƺ�ƸƺƷǋƼƬ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƭǇƷƬ�ƿƽƻƱǄƹƬ�ƴ�
ưƺƽƾƴƯƬƷƬ�ƺƾ�*&3�ƸƸ�ưƺ�-&1���+&1�ƸƸ� U3&�+0&�+2&�,,',0W&�
ǃƾƺ�ƯƺƮƺƼƴƾ�ƺƭ�ƿƽƻƱǄƹƺƽƾƴ�ƻƼƴƸƱƹƱƹƴǋ�ƬƻƻƬƼƬƾƬ�ưƷǋ�
ƶƺƼƼƱƶǂƴƴ� ƬƹƺƸƬƷƴƵ� ƻƼƴƶƿƽƬ� ƮƾƺƼƺƯƺ� ƶƷƬƽƽƬ� ƴ� ƺƾƹƺ'
ƽƴƾƱƷǈƹƺƸƿ� ƽƺƺƾƮƱƾƽƾƮƴǊ� ƳƬƮƱƼƱƹƴƵ� ƻƼƺƴƳƮƺưƴƾƱƷǋ(�
ƛƾƸƱǃƱƹǇ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸǇƱ� ƼƱƳƿƷǈƾƬƾǇ� Ʈ� ƺƾ'
ƹƺǄƱƹƴƴ�ƶƺƼƼƱƶǂƴƴ�ƶƷǇƶƺƮǇǁ�ƺƾƹƺǄƱƹƴƵ�ưƷǋ�=Zkkb^k^�
>blmZebs^k(� ƩƶƽƾƼƿƳƴǋ� ƶƷǇƶƺƮ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ� ƾƬƶƲƱ�
ƭǇƷƬ�ƺƾƸƱǃƱƹƬ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�=Zkkb^k^�Ghmbhg�->&�
ǃƾƺ�ƻƺƳƮƺƷǋƱƾ�ƻƼƱưƻƺƷƺƲƴƾǈ�ƯƴƻƺƾƱƾƴǃƱƽƶƿǊ�ƮƺƳƸƺƲ'
ƹƺƽƾǈ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ƺƭƽƿƲưƬƱƸƺƯƺ� ƻƼƴƽƻƺƽƺƭƷƱƹƴǋ�
Ʈ�ƽƷƿǃƬƱ&�ƱƽƷƴ�ƶƷǇƶƴ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƾƼƱƭƿǊƾ�ǉƶƽƾƼƿ'
Ƴƴƴ(
ƝƱƳƿƷǈƾƬƾǇ&�ƻƺƷƿǃƬƱƸǇƱ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�=Zkkb^k^�

Ghmbhg�->�ƹƱ�ǋƮƷǋǊƾƽǋ�ƴưƱƬƷǈƹǇƸƴ(�ƜƼƴ�ƽƼƬƮƹƱƹƴƴ�Ƭƻ'
ƻƬƼƬƾƺƮ�=Zkkb^k^�ƴ�@hklnl�ƽƼƱưƹǋǋ�ƼƬƳƹƴǂƬ�Ʈ�ưƴƽƾƬƷƴƳƬ'
ǂƴƴ�ƽƺƽƾƬƮƴƷƴ�-&1���+&1�ƸƸ�ƴ�/&,���,&-�ƸƸ�ưƷǋ�=Zkkb^k^�ƴ�
@hklnl�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�U3W(�ſƼƺƸƱ�ƾƺƯƺ&�ƹƱƶƺƾƺƼǇƸƴ�ƬƮ'
ƾƺƼƬƸƴ� ƺƾƸƱǃƱƹƺ� ƹƱƽƺƺƾƮƱƾƽƾƮƴƱ� ƻƺƷƿǃƬƱƸǇǁ� ǉǀǀƱƶ'
ƾƺƮ�ƽ�ƾƱƸƴ&�ǃƾƺ�ƭǇƷƴ�ƺƻƴƽƬƹǇ�Ʈ�ƼƿƶƺƮƺưƽƾƮƱ�ƻƺƷǈƳƺƮƬ'
ƾƱƷǋ&�ƻƼƴƷƺƲƱƹƹƺƸ�ƶ�ƻƼƱưƽƾƬƮƷƱƹƹƺƸƿ�ƿƽƾƼƺƵƽƾƮƿ(�ƟƬƶ&�
Ʈ�ƺưƹƺƸ�ƴƳ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƮǇǋƮƷƱƹ�ưƺƽƾƬƾƺǃƹƺ�ƮǇƽƺƶƴƵ�
ƿƼƺƮƱƹǈ� ƴƳƸƱƹƱƹƴǋ� ƬƹƯƿƷǋǂƴƴ� ƻƱƼƮƺƯƺ� ƸƺƷǋƼƬ� ƮƱƼǁ'
ƹƱƵ�ǃƱƷǊƽƾƴ�ƴ�ƱƯƺ�ƸƱƳƴƺ'ưƴƽƾƬƷǈƹƺƱ�ƺƻƼƺƶƴưǇƮƬƹƴƱ�Ʈ�
ƼƬƳƸƱƼƱ�0&-�ƽƾƱƻƱƹƴ&�ǃƾƺ�ƹƱ�ƽƺƺƾƮƱƾƽƾƮƿƱƾ�ƳƬƮƱƼƱƹƴǋƸ�
ƻƼƺƴƳƮƺưƴƾƱƷǋ�ƺƭ�ƺƾƽƿƾƽƾƮƴƴ�ƻƼƴ�ưƴƽƾƬƷǈƹƺƸ�ƽƸƱǅƱ'
ƹƴƴ�ƸƺƷǋƼƬ�ƹƬƶƷƺƹƱƹƴǋ�ƱƯƺ�ƶƺƼƺƹƶƴ&�ǃƾƺ�Ʈ�ưƬƷǈƹƱƵǄƱƸ&�
ƹƬ� ƮƾƺƼƺƸ� ǉƾƬƻƱ� ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƾƼƱƭƿƱƾ�
ƶƺƼƼƱƶǂƴƴ&�ǃƾƺ�Ʈ�ƾƺƵ�ƴƷƴ�ƴƹƺƵ�ƸƱƼƱ�ƸƺƲƱƾ�ƿƮƱƷƴǃƴƮƬƾǈ�
ƺƭǅƴƱ� ƽƼƺƶƴ� ƹƺǄƱƹƴǋ� ƭƼƱƶƱƾƺƮ� U,/W(� ƟƬƶƲƱ� ƺƾƸƱǃƱƹƺ�
ƭƺƷƱƱ� ƼƬǂƴƺƹƬƷǈƹƺƱ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� Ʈ� ƺƻƼƱưƱƷƱƹƹǇǁ�
ƶƷƴƹƴǃƱƽƶƴǁ� ƽƷƿǃƬǋǁ� ưƮƿƽƾƺƼƺƹƹƱƯƺ� ƻƺƳƴǂƴƺƹƴƼƺƮƬ'
ƹƴǋ�=Zkkb^k^�>blmZebs^k&� ƾƬƶ�ƶƬƶ�ƽƺƳưƬǊƾƽǋ�ƼƬƮƹƺƸƱƼƹǇƱ�
ƹƬƻƼǋƲƱƹƴƴ�ƾǋƯƴ�ƽ�ưƮƿǁ�ƽƾƺƼƺƹ&�ǃƾƺ�ƽƻƺƽƺƭƹƺ�ƶƺƸƻƱƹ'
ƽƴƼƺƮƬƾǈ�ƽƺƳưƬƮƬƱƸǇƵ�ƹƬƶƷƺƹ�ƸƺƷǋƼƺƮ(�ƓƽƷƴ�ƯƺƮƺƼƴƾǈ�
ƺ� ưƼƿƯƺƸ� ǋƶƺƼƹƺƸ� ƶƺƸƻƺƹƱƹƾƱ� ƽƴƽƾƱƸǇ&� ƶƷǇƶƱ&� ƾƬƶƲƱ�
ƮǇǋƮƷƱƹ� ƱƯƺ� ưƴƽƾƬƷǈƹǇƵ� ƹƬƶƷƺƹ� Ʈ� ǁƺưƱ� ƻƼƺƮƺưƴƸƺƯƺ�
ƷƱǃƱƹƴǋ�Ʈ�ƻƼƱưƱƷƬǁ&�Ʈ�ƽƼƱưƹƱƸ&�0'1�ƯƼƬưƿƽƺƮ&�ǃƾƺ�ƾƬƶ'
ƲƱ�ƽƾƬƮƴƾ�ƻƺư�ƽƺƸƹƱƹƴƱ�ƮǇƽƶƬƳǇƮƬƹƴƱ�ƴƳƯƺƾƺƮƴƾƱƷǋ�ƺ�
ƮƺƳƸƺƲƹƺƽƾƴ�ưƴƽƾƬƷǈƹƺƯƺ�ưƮƴƲƱƹƴǋ�ƶƷǇƶƬ�ƭƱƳ�ƽƺƳưƬ'
ƹƴǋ�ǃƼƱƳƸƱƼƹƺƯƺ�ƹƬƶƷƺƹƬ�ƱƯƺ�ƶƺƼƺƹƶƴ(�ƟƬƶƲƱ�ƽƻƺƼƹǇƸƴ�
ǋƮƷǋǊƾƽǋ�ƮƺƳƸƺƲƹƺƽƾƴ�ƱưƴƹƺƯƺ�ƴ�ƽƺƯƷƬƽƺƮƬƹƹƺƯƺ�ƽƸƱ'
ǅƱƹƴǋ�ƭƺƶƺƮƺƯƺ�ƽƱƯƸƱƹƾƬ� Ƴƿƭƹƺ�ưƿƯƴ�ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ�
ƸƱƳƴƬƷǈƹƺ� ƴ� ƹƬƷƴǃƴƱ� ǃƴƽƾƺƵ� ƸƺƷǋƼƹƺƵ� ưƴƽƾƬƷƴƳƬǂƴƴ�
ƭƱƳ�ǉƷƱƸƱƹƾƺƮ�ƼƺƾƬǂƴƴ�ƳƿƭƬ�U+0&�,/W(

ƙƹƺƯƴƱ� ǀƴƶƽƴƼƺƮƬƹƹǇƱ� ƬƻƻƬƼƬƾǇ� ưƷǋ� ưƴƽƾƬƷƴƳƬ'
ǂƴƴ� ƽƻƺƽƺƭƹǇ� ƻƼƴƮƱƽƾƴ� ƶ� ƻƼƺƶƷƴƹƬǂƴƴ� ƼƱƳǂƺƮ� ƹƴƲ'
ƹƱƵ�ǃƱƷǊƽƾƴ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƴ�=Zkkb^k^�Ghmbhg&�ƮƽƷƱưƽƾƮƴƱ�
ǃƱƯƺ�ƹƱƺƭǁƺưƴƸƺ�ƿǃƴƾǇƮƬƾǈ�ƽƾƼƿƶƾƿƼƿ�ƶƺƽƾƹƺƵ�ƾƶƬƹƴ�ƴ�
ƽƺƽƾƺǋƹƴƱ� ƾƶƬƹƱƵ� ƻƬƼƺưƺƹƾƬ� ƹƬ� ǉƾƬƻƱ� ƺƭƽƷƱưƺƮƬƹƴǋ�
ƻƬǂƴƱƹƾƬ�ƴ�ƻƷƬƹƴƼƺƮƬƹƴǋ�ƷƱǃƱƹƴǋ�ưƷǋ�ƻƼƱưƿƻƼƱƲưƱ'
ƹƴǋ�ƴƳƸƱƹƱƹƴǋ�ƻƺƷƺƲƱƹƴǋ�ǂƱƹƾƼƬƷǈƹƺƵ� ƯƼƿƻƻǇ�ƳƿƭƺƮ�
ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ(�U+1W
ƞ�ƻƺƸƺǅǈǊ�ƽƴƽƾƱƸǇ�=Zkkb^k^�Ghmbhg�ƮƺƳƸƺƲƹƺ�ƻƼƺ'

ƮƱưƱƹƴƱ� ƶƺƼƼƱƶǂƴƴ� ƹƱƻƼƬƮƴƷǈƹƺƯƺ� ƻƼƴƶƿƽƬ� ƾƼƱƾǈƱƯƺ�
ƶƷƬƽƽƬ(� ƐƴƺƸƱǁƬƹƴƶƬ� ƴ� ƶƺƹƽƾƼƿƶǂƴǋ� ƬƻƻƬƼƬƾƬ� Ʈ� ưƬƹ'
ƹƺƸ�ƽƷƿǃƬƱ�ƹƱ�ƴƳƸƱƹǋƱƾƽǋ&�ƸƺưƴǀƴǂƴƼƿƱƾƽǋ�ƼƬƽƻƺƷƺ'
ƲƱƹƴƱ�ƶƺƹƽƾƼƿƶǂƴƴ(�ƓƽƷƴ�Ʈ�ƽƷƿǃƬƱ�ƶƺƼƼƱƶǂƴƴ�ƮƾƺƼƺƯƺ�
ƶƷƬƽƽƬ�ƺƹ�ƻƺƳƴǂƴƺƹƴƼƺƮƬƷƽǋ�Ʈ�ƳƺƹƱ�ƭƺƶƺƮƺƯƺ�ƽƱƯƸƱƹ'
ƾƬ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ&� ƾƺ� ƻƼƴ� ƷƱǃƱƹƴƴ� -� ƶƷƬƽƽƬ� ưƴƽƾƬ'
ƷƬƵƳƱƼ� ƶƼƱƻƴƾƽǋ� ƹƬ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ&� Ƭ� ƱƯƺ� ƬƹƶƱƼƹǇƵ�
ƸƱǁƬƹƴƳƸ� ƹƬ� ƮƱƼǁƹƱƵ(� Ƒ� ƻƼƴƮƱưƱƹƹƺƸ� ƶƷƴƹƴǃƱƽƶƺƸ�
ƽƷƿǃƬƱ� ƻƼƺƮƺưƴƷƺƽǈ� ƷƱǃƱƹƴƱ� +2'ƷƱƾƹƱƯƺ� ƻƬǂƴƱƹƾƬ� ƽ�
ƻƼƺƯƹƬƾƴƱƵ&�ƯƴƻƱƼƾƺƹƿƽƺƸ�ƮƱƼǁƹƱƵ�ƯƿƭǇ(�Ƒ�ƽƺƽƾƺǋƹƴƴ�
ƻƺƶƺǋ�ǋƳǇƶ�ƹƬǁƺưƴƷƽǋ�Ʈ�ƹƴƲƹƱƵ�ǃƬƽƾƴ�ƼƾƬ&�ƸƺưƱƷƴƼƿǋ�
ƹƴƲƹƴƱ�ƼƱƳǂǇ�Ʈ�ƻƱƼƱưƹƱƱ�ƻƺƷƺƲƱƹƴƱ(�ƜƬǂƴƱƹƾƶƬ�ƴƸƱ'
ƷƬ�ƾƼƿưƹƺƽƾƴ�ƻƼƴ�ƲƱƮƬƹƴƴ&�Ʈ�ƺƽƹƺƮƹƺƸ�ƴƳ'ƳƬ�ƻƼƬƮƺƯƺ�
ƭƺƶƺƮƺƯƺ� ƴ� ƻƱƼƱưƹƱƯƺ� ƾƼƬƹƽƮƱƼƳƬƷǈƹƺƯƺ� ƻƼƴƶƿƽƺƮ(�
ƛƼƾƺưƺƹƾƺƸ�ƭǇƷ�ƿƽƾƬƹƺƮƷƱƹ�=Zkkb^k^�Ghmbhg�->�=eZll�CCC�
=hkk^\mbhg�;iiebZg\^�ƹƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƴ�=Zkkb^k^�MFR�
(*,,��ƹƬ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ(�ƑƱƼǁƹƴƱ�ƸƺƷǋƼǇ�ƭǇƷƴ�ƸƱ'
ƳƴƬƷƴƳƴƼƺƮƬƹǇ&�ƭƺƶƺƮƺƵ�ƽƱƯƸƱƹƾ�ƳƿƭƹƺƵ�ưƿƯƴ�ƹƴƲƹƱƵ�
ǃƱƷǊƽƾƴ�ƭǇƷ�ưƴƽƾƬƷƴƳƴƼƺƮƬƹ�ƶƬƶ�ƱưƴƹƺƱ�ǂƱƷƺƱ�ƺƾ�Ƹƺ'
ƷǋƼƬ�ưƺ�ƶƷǇƶƬ&�ǃƾƺ�ƻƼƴƮƱƷƺ�ƶ�ƮƺƽƽƺƳưƬƹƴǊ�ƺƾƹƺǄƱƹƴƵ�
C�ƶƷƬƽƽƬ(�U,1W

ƒƨƒƜƓ
ƞ�ƻƺƸƺǅǈǊ�ƽƴƽƾƱƸǇ�=Zkkb^k^�Ghmbhg�ƮƺƳƸƺƲƹƺ�ƻƼƺ'

ƮƱưƱƹƴƱ� ƶƺƼƼƱƶǂƴƴ� ƹƱƻƼƬƮƴƷǈƹƺƯƺ� ƻƼƴƶƿƽƬ� ƮƾƺƼƺƯƺ�
ƴ� ƾƼƱƾǈƱƯƺ� ƶƷƬƽƽƬ� ƻƿƾƱƸ�ưƴƽƾƬƷƴƳƬǂƴƴ�ƭƺƶƺƮƺƯƺ� ƽƱƯ'
ƸƱƹƾƬ� ƳƿƭƹƺƵ� ưƿƯƴ&� ǃƾƺ� ƻƺƳƮƺƷǋƱƾ� ƽƺƶƼƬƾƴƾǈ� ƽƼƺƶƴ�
ưƬƷǈƹƱƵǄƱƯƺ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ(�ſƬƶ�ƴ�ƷǊƭƬǋ�
ưƼƿƯƬǋ�ƸƱƾƺưƴƶƬ&�ƻƼƱưƽƾƬƮƷƱƹƹǇƵ�ưƴƽƾƬƷƬƵƳƱƼ�ƴƸƱƱƾ�
ƽƮƺƴ�ƺƯƼƬƹƴǃƱƹƴǋ�Ʈ�ƼƬƭƺƾƱ�ƴ�ƻƺƭƺǃƹǇƱ�ǉǀǀƱƶƾǇ&�ƾƬƶƴƱ�
ƶƬƶ�ƻƺǋƮƷƱƹƴƱ�ƻƼƺƽƾƼƬƹƽƾƮƬ�ƸƱƲưƿ�ƼƱƳǂƬƸƴ�ƴ�ƹƬƶƷƺƹ�
ƴǁ�ƶƺƼƺƹƺƶ&�ǉƶƽƾƼƿƳƴǋ�ƶƷǇƶƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ&�ƿƽƴƷƱ'
ƹƴƱ�ƹƬƶƷƺƹƬ�ƸƺƷǋƼƺƮ&�ƼƱǂƴưƴƮ�ƻƺƽƷƱ�ƽƹǋƾƴǋ&�ƺ�ƶƺƾƺƼǇǁ�
ƻƼƬƶƾƴƶƿǊǅƴƵ�ƮƼƬǃ'ƺƼƾƺưƺƹƾ�ƹƱ�ưƺƷƲƱƹ�ƳƬƭǇƮƬƾǈ(
ƜƼƺƬƹƬƷƴƳƴƼƺƮƬƮ�ƴƸƱǊǅƿǊƽǋ�ƴƹǀƺƼƸƬǂƴǊ&�ƸƺƲ'

ƹƺ�ƽưƱƷƬƾǈ�ƮǇƮƺư�ƺ�ƾƺƸ&�ǃƾƺ�=Zkkb^k^�Ghmbhg�->&�ǋƮƷǋ'
ǋƽǈ�ưƺƽƾƬƾƺǃƹƺ�ưƱƵƽƾƮƱƹƹǇƸ&�ƹƱ�ǋƮƷǋƱƾƽǋ�ƽƬƸǇƸ�ǉǀ'
ǀƱƶƾƴƮƹǇƸ� ƿƽƾƼƺƵƽƾƮƺƸ&� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƬƷǈƾƱƼƹƬ'
ƾƴƮƹǇƸƴ�ƸƱƾƺưƴƶƬƸƴ&�ƴ�ƹƱ�ƸƺƲƱƾ�ƭǇƾǈ�ƱưƴƹƽƾƮƱƹƹǇƸ�
ƮƺƳƸƺƲƹǇƸ� ƮƬƼƴƬƹƾƺƸ� ƾƱƼƬƻƴƴ� ƻƼƴ� ƹƱǉƶƽƾƼƬƶǂƴƺƹ'
ƹƺƸ�ƷƱǃƱƹƴƴ�ƹƬƼƿǄƱƹƴƵ�ƻƼƴƶƿƽƬ� ƮƾƺƼƺƯƺ�ƴ� ƾƼƱƾǈƱƯƺ�
ƶƷƬƽƽƬ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4
+(�AkbiiZn]h�=&�JZheZgmhgbh�?A&�;gmhgbgb�A&�MZnee^�L&�FZ�Nhkk^�A&�>^eb�

L(�;llh\bZmbhg�[^mp^^g�hkZe�aZ[bml&�fhnma�[k^Zmabg`�Zg]�fZeh\\enlbhg(�
;\mZ�ImhkabgheZkrg`he�CmZe(�,*+0�I\m5-0"/#4-20'-3.(

,(�@e^fbg`&�J(�M(&�>b<bZl^&�;(�N(&� �=h[hnkg^&�G(�N(�Na^�Z^mbheh`r�h_�
fZeh\\enlbhg4� Z� \hgm^fihkZkr� ob^p(�Ikmah]hgmb\�Oi]Zm^� ",**2#(� +"+#&�
+0ǜ,+(

-(�Dhag� L(=(� G^p(� Na^� ihlmnkZe� [Zlbl� h_� fZeh\\enlbhg4� ;�
iabehlhiab\Ze� ho^kob^p(� ;f^kb\Zg� DhnkgZe� h_� Ikmah]hgmb\l� Zg]�
>^gmh_Z\bZe�Ikmahi^]b\l&�Phenf^�+,0&�Clln^�0&�,**.&�JZ`^l�1,3'1-2(

.(�TZpZpb�EB&�;e'BZkmab�MG&�;e'TZakZgb�GM(�Jk^oZe^g\^�h_�`bg`boZe�
[bhmri^� Zg]� bml� k^eZmbhglabi� mh� ]^gmZe� fZeh\\enlbhg(� MZn]b� G^]� D(�
,*+,5--"0#401+'01/(

/(�BZllZg&� LZabfZa&� Zg]� ;(� E(� LZabfZa(� I\\enlbhg&�fZeh\\enlbhg�
Zg]� f^mah]� h_� f^Zlnk^f^gml'Zg� ho^kob^p(� ;k\abo^l� h_� hkh_Z\bZe�
l\b^g\^l�,�",**1#4�-'3(

0(�<Z^�D&�Mhg�QM&�Ebf�MM&�JZkd�M<&�Ebf�SC(�=hfiZkblhg�h_�fZlmb\Zmhkr�
^__b\b^g\r�Z\\hk]bg`�mh�;g`e^!l�\eZllb_b\Zmbhg�h_�fZeh\\enlbhg(�Ehk^Zg�D�
Ikmah](�,*+1�GZr5.1"-#4+/+'+/1(

1(�MZfbk�?(�<blaZkZ(�=eZll�CC�GZeh\\enlbhgl4�>bZ`ghlmb\�Zg]�=ebgb\Ze�
=hglb]^kZmbhgl�Qbma�Zg]�Qbmahnm�Nk^Zmf^gm(�M^fbgZkl�bg�Ikmah]hgmb\l&�
Phenf^�+,&�Clln^�+&�,**0&�JZ`^l�++',.(

2(�<herZ&� J(&� LZcinm&� <(� M(&� NbpZkb&� A(&� SZ]Zo&�B(� M(&� =ahn[^r&� ;(&�  �
MpZkgdZk&� M(� E(� ",*+/#(� CgmkZhkZe� ZiikhZ\a� mh� fheZk� ]blmZebsZmbhg4� ;�
k^ob^p(�CDI=L&�,"+#&�1/'2*(

3(�Sbg&�E(&�BZg&�?(&�Anh&�D(�̂ m�Ze(�?oZenZmbg`�ma^�mk^Zmf^gm�̂ __^\mbo^g^ll�
Zg]�^__b\b^g\r�h_�=Zkkb^k^�>blmZebs^k4�Z�\^iaZehf^mkb\�Zg]�lmn]r�fh]^e�
\hfiZkblhg�h_�=eZll�CC�ZiiebZg\^l(�Jkh`�Ikmah](�,*&�,.�",*+3#(

+*(� DZ\jn^l&� F((� Oii^k� ;k\a� GheZk� >blmZebsZmbhg� ;iiebZg\^l� bg�
Nk^Zmf^gm�h_�=eZll�CC�GZeh\\enlbhg4�;�=kbmb\Ze�;gZerlbl(�CDI�",*+0#&�,1"-#&�
+'2(

++(� =Zkkb^k^�Ghmbhg�=eZll�ee� �eee�Knb\d�MmZkm�Anb]^(
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+,(� =Zkkbºk^� F(� ;� g^p� =eZll� CC� ]blmZebs^k(� DhnkgZe� h_� =ebgb\Ze�
Ikmah]hgmb\l4�D=I(�,**.�;ik5-2".#4,,.',-+(

+-(� ;af^]&� ;(&� C[kZabf&� M(&� GhaZf^]&� G(� ?oZenZmbhg� h_�
?e^\mkhfrh`kZiab\� ;\mbobmr� =hg\hfbmZgm� mh� =eZll� CC� =hkk^\mbhg� Olbg`�
=Zkkb^k� >blmZebs^k� ;iiebZg\^(� ;e';saZk� >^gmZe� DhnkgZe� _hk� Abkel&� ,*,*5�
1&� Clln^�,�;ikbe'�J^]bZmkb\�>^gmblmkr�Zg]�Ikmah]hgmb\l� blln^&�J^]bZmkb\�
>^gmblmkr&�Ikmah]hgmb\l4�,3/'-*-(

+.(� Knbgsb&� P(5� GZk\a^mmb&� ?(5� An^kkb^kh&� F(5� <hl\h&� @(5� GZksh&� A(5�
Gnffheh&� M(� >^gmhld^e^mZe� =eZll� CC� GZeh\\enlbhg4� GZqbeeZkr� GheZk�
>blmZebsZmbhg�pbma�Hh'=hfiebZg\^�@bq^]�Ikmah]hgmb\�?jnbif^gm(�>^gm(�
D(�,*,*&�2&�,0(

+/(� <^amZ�JZk]h�Fhi^s&�>(�>(�M(&�=h[h&�D(�>blmZebs^k�Nk^Zmf^gm�h_�Zg�
;]nem�=eZll�CC&�>boblbhg�,�GZeh\\enlbhg(

+0(� >Zgb^e�;k^^ihg`&�Eb�<^hf�Ebf&�>hgZe]�L(�Iebo^k&�Bbkhlab�O^gh5�
Na^� =eZll� CC� =Zkkb^k^� Ghmbhg� ZiiebZg\^4;� ->� =<=N� ^oZenZmbhg� h_� ma^�
^__^\ml�hg�ma^�]^gmbmbhg(�;g`e^�Ikmah]�+�Dner�,*,*5�3*�".#4�.3+ǜ.33(

+1(� =Zfbee^� F(� MZg]b_^k&� D^kre� >(� ?g`ebla&� =eZkd� >(� =heobee^&� Lhg� F(�
AZee^kZgh&�M^k\Zg�;drZe\bg(�Nk^Zmf^gm�^__^\ml�h_�ma^�=Zkkbºk^�]blmZebs^k�
nlbg`� ebg`nZe� Zk\a� Zg]� _nee� _bq^]� ZiiebZg\^l(� DhnkgZe� h_� ma^� Qhke]�
@^]^kZmbhg�h_�Ikmah]hgmblml&�Phenf^�-&�Clln^�,&�,*+.&�JZ`^l�.3'/.(

+2(� B^kZ� Ebf'<^kfZg&� DZf^l� ;(� G\HZfZkZ&� Dh^e� J(� Fbgml&� =kZb`�
G\Gnee^g&� Fhk^gsh� @kZg\ab5� Nk^Zmf^gm� ^__^\ml� h_� ma^� =Zkkb^k^��
Ghmbhg� ->ǯ� ZiiebZg\^� _hk� ma^� \hkk^\mbhg� h_� =eZll� CC� fZeh\\enlbhg� bg�
Z]he^l\^gml(�;g`e^�Ikmah]�+�Hho^f[^k�,*+35�23�"0#4�2-3ǜ2.0(

+3(� Jhihpb\a� E&� H^[[^� <&� B^h\�A&� Aeho^k� E&�GZchk� J(� Jk^]b\mhkl�
_hk� =eZll� CC� mk^Zmf^gm� ]nkZmbhg(� ;f� D� Ikmah]� >^gmh_Z\bZe� Ikmahi(�
,**/5+,14,3-ǜ-**(

,*(� M\anii&� Q^kg^k&� DnebZ� BZn[kb\a&� Zg]� Ckbl� H^nfZgg(� =eZll� CC�
\hkk^\mbhg�pbma�ma^�CgoblZeb`g�lrlm^f(�D�=ebg�Ikmah]�..(+�",*+*#4�,2'-/(

,+(� BZfbemhg� =@&� MZemZcb� B&� Jk^lmhg� =<&� @ehk^l'Gbk� =&� NZ[[ZZ� M(�
;]he^l\^gm�iZmb^gml!�^qi^kb^g\^�pbma�ma^�=Zkkb^k^�]blmZebs^k�ZiiebZg\^(�
?nk�D�JZ^]bZmk�>^gm(�,*+-5+."-#4,+3',,.(

,,(� BZla^f&�;af^]�Ma(�Nak^^�]bf^glbhgZe�Zll^llf^gm�h_�ma^�ehg`'
m^kf� mk^Zmf^gm� lmZ[bebmr� Z_m^k� fZqbeeZkr� _bklm� fheZk� ]blmZebsZmbhg� pbma�
=Zkkb^k^�]blmZebs^k�ZiiebZg\^(�Fb_^�M\b^g\^�DhnkgZe�+1(,�",*,*#(

,-(� Mn� Gn(� =ebgb\Ze� Ziieb\Zmbhg� h_� =Zkkb^k^� >blmZebs^k� ZiiebZg\^� bg�
mk^Zmbg`� Zg`e^� =eZll� �� Zg]� ld^e^mZe� \eZll� �� fZeh\\enlbhg(� DhnkgZe� h_�
;^khliZ\^�G^]b\bg^(�,*++'*.(

,.(� Lh]k¿`n^s&�B(�F(�",*+3#(�Fhg`'N^kf�MmZ[bebmr�h_�Nph'JaZl^�=eZll�
CC� Nk^Zmf^gm� pbma� ma^� =Zkkb^k^� Ghmbhg� ;iiebZg\^(� DhnkgZe� h_� \ebgb\Ze�
hkmah]hgmb\l4�D=I&�/-"2#&�.2+'.21(

,/(� HZl^_&�;(&� �L^_Zb&�Q(�G(�;iieb\Zmbhg�h_�Z�H^p�Nak^^�>bf^glbhgZe�
G^mah]�h_�;gZerlbl�_hk�=hfiZkblhg�[^mp^^g�ma^�?__^\ml�h_�Nph�>b__^k^gm�
G^mah]l�h_�>blmZebsZmbhg�h_�ma^�GZqbeeZkr�@bklm�GheZk(

,0(� Lh]k¿`n^s�B(�F(�Hhg^qmkZ\mbhg�mk^Zmf^gm�h_�Z�\eZll�CC�hi^g�[bm^�bg�
Zg�Z]nem�iZmb^gm(�,*+,(

,1(� =Zkkb^k^&�F((�Hhglnk`b\Ze�=hkk^\mbhg�h_�M^o^k^�Md^e^mZe�=eZll�CCC�
GZeh\\enlbhg(�DhnkgZe�h_�=ebgb\Ze�Ikmah]hgmb\l4�D=I�/*(.�",*+0#4�,+0'
,-*(

,2(� Qbelhg&�<(�G(�",*+2#(�Na^�=eZll�CC�=Zkkb^k^�Ghmbhg�;iiebZg\^4�;�
->�=hfiZkblhg�h_�ma^�Mahkmr�Zg]�MmZg]Zk]�=Zkkb^k^�;iiebZg\^l�Olbg`�
=<=N�">h\mhkZe�]bll^kmZmbhg&�MZbgm�Fhnbl�Ogbo^klbmr#(

,3(� Mhk^gl^g&� D(� P(� ",*+3#(� ;� =hfiZkZmbo^� Mmn]r� h_� ma^� =Zkkb^k^�
Ghmbhg� ;iiebZg\^� Zg]� =eZll� CC� ?eZlmb\l4� =<=N� ;gZerlbl� h_� Nk^Zmf^gm�
?__^\ml�">h\mhkZe�]bll^kmZmbhg&�MZbgm�Fhnbl�Ogbo^klbmr#(

-*(� ;mmbZ&� E(� B(&� G(� B(� ;[hne_hmhna&� Zg]� ;(� M(� @hn]Z(� Nak^^'
]bf^glbhgZe� \hfinm^]� mhfh`kZiar� ^oZenZmbhg� h_� ZbkpZr� \aZg`^l�
Z_m^k� mk^Zmf^gm� pbma� =Zkkb^k^� Ghmbhg� ->� =eZll� CC� ZiiebZg\^(� D� >^gm�
GZqbeeh_Z\bZe�L^l�,(+�",*+3#4�+0'+3(

-+(� >(� Gha^k&� ;(� Fb[^kZmb&� D(� N^mseZ__&� >(A(� ;emfZg&� J((� Akhni�
Jk^_^kk^]� k^ihkmbg`� bm^fl� _hk� lrlm^fZmb\� k^ob^pl� Zg]�f^mZ'ZgZerl^l4�
ma^�JLCMG;�lmZm^f^gm(�;gg(�Cgm^kg((�G^]&�+/+�",**3#&�ii(�,0.',03(

-,(� Bb``bgl�D(J(N(&�;emfZg�>(A(�Cg4�;ll^llbg`�Lbld�h_�<bZl�bg�Cg\en]^]�
Mmn]b^l(�Bb``bgl�D(J(N(&�Ak^^g�M(&�^]bmhkl(�Qbe^r�<eZ\dp^eef5�Bh[hd^g&�
HD&�OM;4�,**2(�UAhh`e^�M\aheZkW

--(� Bb``bgl� D(J(N(&� ;emfZg� >(A(&� AÊmsl\a^� J(=(&� DÎgb� J(&� Gha^k� >(&�
IqfZg�;(>(&�MZohobÙ�D(&�M\anes�E(@(&�Q^^dl�F(&�Mm^kg^�D(;(�Na^�=h\akZg^�
=heeZ[hkZmbhg�l�mhhe�_hk�Zll^llbg`�kbld�h_�[bZl�bg�kZg]hfbl^]�mkbZel(�<GD(�
,*++5-.-4]/3,2(�]hb4�+*(++-0)[fc(]/3,2(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƧǀưƶƿƶƳƵå�ƞ(ƞ(�ǜ�ƬƽƻƴƼƬƹƾ�ƶƬǀƱưƼǇ�ƞƾƺƸƬƾƺƷƺƯƴƴ�ưƱƾƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�ƴ�ƺƼƾƺưƺƹƾƴƴ(
ƄƼÚǈƾåƱƯ�ĥ(ƣ(�ǝ�ư(Ƹ(ƹ(&�ƻƼƺǀƱƽƽƺƼ&�ƳƬƮƱưƿǊǅƬǋ�ƶƬǀƱưƼƺƵ�ƞƾƺƸƬƾƺƷƺƯƴƴ�ưƱƾƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�ƴ�ƺƼƾƺưƺƹƾƴƴ(�

IL=C>4�****'***-'.---'/1-/(
ƃåƻåƾƯƹƼƱƯ�ƭ(�Ɣ(�ǝ�ƽƾƿưƱƹƾ(
ƧåƾƼƵƶǌ�ƞ(�ƃ(�ǝ�ƽƾƿưƱƹƾ(
ƟåƳƯǅƸƼƱÚƸƶƷ�Ɣ(�Ɣ(�ǝ�ƽƾƿưƱƹƾ(
ƧǀưƯåƱƯ�Ɩ(Ø(�ǝ�ƽƾƿưƱƹƾ(
ƚƼƾǌƻ�Ɣ(Ɩ(�ǝ�ƶ(Ƹ(ƹ(&�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ(�IL=C>4�****'***,'/,*1'23*/(
ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƬƮƾƺƹƺƸƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƝƺƽƽƴƵƽƶƴƵ�

ƿƹƴƮƱƼƽƴƾƱƾ�ưƼƿƲƭǇ�ƹƬƼƺưƺƮ�&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(

;ONBIL�CH@ILG;NCIH4
G(G(�Man[bmb]s^�ǝ�`kZ]nZm^�lmn]^gm�h_�ma^�>^iZkmf^gm�h_�J^]bZmkb\�>^gmblmkr�Zg]�Ikmah]hgmb\l(
N(@(�Ehlrk^oZ�ǝ�>h\mhk�h_�G^]b\Ze�M\b^g\^l&�Jkh_^llhk&�B^Z]�h_�ma^�>^iZkmf^gm�h_�J^]bZmkb\�>^gmblmkr�Zg]�

Ikmah]hgmb\l&�IL=C>�C>4�****'***-'.---'/1-/(

Sn(;(�A^g^kZehoZ�ǜ�lmn]^gm�h_�G^]b\Ze�Cglmbmnm^(
G(A(�Ma^khsbbZ�ǜ�lmn]^gm�h_�G^]b\Ze�Cglmbmnm^(
;(;(�H^]Zladholdr�ǜ�lmn]^gm�h_�G^]b\Ze�Cglmbmnm^(
P(M(�Man[Z^oZ�ǜ�lmn]^gm�h_�G^]b\Ze�Cglmbmnm^(
;(P(�ThkrZg�ǜ�Ja(>&�;llh\bZm^�Jkh_^llhk�h_�ma^�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr&�IL=C>�C>4�****'***,'/,*1'

23*/(
ǟJ^hie^l!�@kb^g]labi�Ogbo^klbmr�h_�LnllbZǠ�"LO>H�Ogbo^klbmr#&�Ghl\hp&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƚƼƾǌƻ�Ɣ(Ɩ(�)�;(P(�ThkrZg&�?'fZbe4�shkrZgYZo:kn]g(ngbo^klbmr
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L.V. Vdovina1, N.V. Tiunova1, S.M. Tolmacheva1, I. N. Usmanova2
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Abstract
;�ebm^kZmnk^�k^ob^p�pZl�\hg]n\m^]�hg�kZk^�fr\hl^l�h_�ma^�hkZe�fn\hlZ�bg�iZmb^gml�pbma�bffngh]^ɔ\b^g\r�\hg]bmbhgl�

Zg]�a^fZmheh`b\�fZeb`gZgm�]bl^Zl^l&�bg�iZkmb\neZk&�^mbhiZmah`^g^mb\�Zli^\ml&�\ebgb\Ze�_^Zmnk^l�Zg]�Zg�ZiikhZ\a�mh�ma^�
mk^Zmf^gm�h_�kZk^�hkZe�fr\hlbl�ǝ�`^hmkb\ahnl�lmhfZmbmbl�p^k^�^qZfbg^](

E^rphk]l4� fr\hlbl&� `^hmkb\ahlbl&� \Zg]b]bZlbl&� BCP� bg_^\mbhg&� a^fZmheh`b\Ze� fZeb`gZg\b^l� ]bl^Zl^l&� Zgmb_ng`Ze�
]kn`l&�bffngh]^ɔ\b^g\r&�lmhfZmbmbl&�_ng`Ze�bg_^\mbhgl(

L^\^bo^]4�+.(*.(,*,*5�k^obl^]4�+1(*/(,*,*5�Z\\^im^]4�+3(*/(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk� \bmZmbhg4� F(P(� P]hobgZ&� H(P(� NbnghoZ&� M(G(� NhefZ\a^oZ&� C(� H(� OlfZghoZ(� A^hmkb\ahnl� lmhfZmbmbl� bg� ma^� ]^gmZe�
ikZ\mb\^(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

ƐƀƠƁƐƙƩƛƜƟƠƩ
ƝƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾǈ�ƯƼƴƭƶƺƮǇǁ�ƳƬƭƺƷƱƮƬƹƴƵ�Ʈ�Ɲƺƽ'

ƽƴƴ�ƴ�Ʈ�ƸƴƼƱ�ƺǃƱƹǈ�ƮǇƽƺƶƬ�U++W(�Ɯƺ�ưƬƹƹǇƸ�Ƒƛƕ&�ƽƱƵǃƬƽ�
ƶƬƲưǇƵ�ƻǋƾǇƵ�ƲƴƾƱƷǈ�ƹƬǄƱƵ�ƻƷƬƹƱƾǇ�ƽƾƼƬưƬƱƾ�ƯƼƴƭ'
ƶƺƮǇƸ�ƻƺƼƬƲƱƹƴƱƸ(�Ƒ�ƻƺƽƷƱưƹƴƱ�ƯƺưǇ�ƮƺƳƼƺƽƷƬ�ƼƺƷǈ�
ƯƼƴƭƶƺƮǇǁ� ƴƹǀƱƶǂƴƵ&� ƻƼƴƮƺưǋǅƴǁ� ƶ� ƾǋƲƱƷǇƸ� ƺƽƷƺƲ'
ƹƱƹƴǋƸ�ƴ�ƽƸƱƼƾƴ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƴƸƸƿƹƺưƱǀƴǂƴƾƹǇƸƴ�
ƽƺƽƾƺǋƹƴǋƸƴ� U-,W(� ƙƴƶƺƳǇ� ǋƮƷǋǊƾƽǋ� ƮƾƺƼƴǃƹǇƸƴ� ƴ�
ƺưƹƴƸƴ�ƴƳ�ƺƻƻƺƼƾƿƹƴƽƾƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƼƴ�ƑƖƣ'
ƴƹǀƱƶǂƴƴ�U1W(
Ƒ� ƹƬƽƾƺǋǅƱƱ� ƮƼƱƸǋ� ƹƬƭƷǊưƬƱƾƽǋ� ƿƮƱƷƴǃƱƹƴƱ� ǃƬ'

ƽƾƺƾǇ�ƯƼƴƭƶƺƮǇǁ�ƻƺƼƬƲƱƹƴƵ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƴ�ƯƼƴƭƶƺƮǇǁ�
ƽƾƺƸƬƾƴƾƺƮ&� ƿ�ƭƺƷǈƹǇǁ�ƽ�ƺƹƶƺƯƱƸƬƾƺƷƺƯƴǃƱƽƶƴƸƴ�ƳƬ'
ƭƺƷƱƮƬƹƴǋƸƴ&�ǃƾƺ�ƸƺƲƹƺ�ƺƭǆǋƽƹƴƾǈ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
ƴƹƾƱƹƽƴƮƹƺƵ� ƻƺƷƴǁƴƸƴƺƾƱƼƬƻƴƴ&� ƬƷƷƺƯƱƹƹƺƵ� ƾƼƬƹƽ'
ƻƷƬƹƾƬǂƴƴ� ƶƺƽƾƹƺƯƺ� ƸƺƳƯƬ� ƴ� ƴƸƸƿƹƺƽƿƻƼƱƽƽƴƮƹƺƵ�

ƾƱƼƬƻƴƴ� U+.&� -+W(� Ɯƺ� ưƬƹƹǇƸ� ƚ(Ƒ(� ƐƿƷƴƱƮƺƵ� ",*+,#&�
Ɩ(Ƒ(�ƜƼƺƷƱƽƶƺƮƽƶƺƵ�ƽ�ƽƺƬƮƾ(� ",*+-#&�N(D(�B^gkb\a�^m�Ze(�
",**3#&� ƻƼƱưƼƬƽƻƺƷƬƯƬǊǅƴƸƴ� ǀƬƶƾƺƼƬƸƴ� ƼƬƳƮƴƾƴǋ�
ƯƼƴƭƶƺƮǇǁ�ƴƹǀƱƶǂƴƵ�ƿ�ƭƺƷǈƹǇǁ�ƽ�ƺƹƶƺƯƱƸƬƾƺƷƺƯƴǃƱ'
ƽƶƴƸƴ� ƳƬƭƺƷƱƮƬƹƴǋƸƴ� ǋƮƷǋǊƾƽǋ� ưƷƴƾƱƷǈƹƬǋ� ƹƱƵƾƼƺ'
ƻƱƹƴǋ&� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ƬƹƾƴƭƴƺƾƴƶƺƮ�ǄƴƼƺƶƺƯƺ� ƽƻƱƶ'
ƾƼƬ� ưƱƵƽƾƮƴǋ� ƴ� ǂƴƾƺƾƺƶƽƴǃƱƽƶƺƵ� ƾƱƼƬƻƴƴ� U-&� +,&� ,,W(�
ƘƱƾƬƷǈƹƺƽƾǈ� ƻƼƴ� ƯƼƴƭƶƺƮǇǁ� ƴƹǀƱƶǂƴǋǁ� Ʈ� ƽƼƱưƹƱƸ�
ƺƾƸƱǃƬƱƾƽǋ� Ʈ� +2�� ƽƷƿǃƬƱƮ(� ƜƼƴ� ƺƹƶƺƯƱƸƬƾƺƷƺƯƴǃƱ'
ƽƶƴǁ� ƳƬƭƺƷƱƮƬƹƴǋǁ� ƷƱƾƬƷǈƹƺƽƾǈ� ƮƽƷƱưƽƾƮƴƱ�ƸƴƶƺƳƺƮ�
ƳƹƬǃƴƾƱƷǈƹƺ� ƮǇǄƱ&� ƱƽƷƴ� ƺƹƴ� ƼƬƳƮƴƮƬǊƾƽǋ� ƹƬ� ǀƺƹƱ�
ƹƱƵƾƼƺƻƱƹƴƴ� U+W(� žƼƴƭƶƺƮǇƱ� ƻƬƾƺƯƱƹǇ� ǋƮƷǋǊƾƽǋ� ƻƼƴ'
ǃƴƹƺƵ�ƮƹƿƾƼƴƭƺƷǈƹƴǃƹǇǁ�ƸƴƶƺƳƺƮ(�ƒƬƹƹǇƱ�ƴƹǀƱƶǂƴƴ�
ƾƼƿưƹǇ�Ʈ�ưƴƬƯƹƺƽƾƴƶƱ�ƴ� ǋƮƷǋǊƾƽǋ�ƻƼƴǃƴƹƺƵ�ƮǇƽƺƶƺƵ�
ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ�ƴ�ƽƸƱƼƾƹƺƽƾƴ&�ƹƱƽƸƺƾƼǋ�ƹƬ�ƻƼƺƾƴƮƺ'
ƯƼƴƭƶƺƮƿǊ�ƾƱƼƬƻƴǊ�U,.&�,2W(
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ƭƬƸƴ� ƼƺưƬ� ƞZg]b]Ƭ&� ƽƼƱưƴ� ƶƺƾƺƼǇǁ� ƹƬƴƭƺƷƱƱ� ǃƬƽƾƺ�
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ƼƺƷƴ�=Zg]b]Z� Ze[b\Zgl� ƶƬƶ� ƮƺƳƭƿưƴƾƱƷǋ�ƸƴƶƺƳƺƮ(�ƚƺ� Ʈ�
ƻƺƽƷƱưƹƴƱ�ƯƺưǇ�ƮƽƱ�ǃƬǅƱ�ƮǇƽƱƮƬǊƾƽǋ�ƾƬƶ�ƹƬƳǇƮƬƱƸǇƱ�
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=Zg]b]Z� d^_rk&� ƶƺƾƺƼǇƱ� ƺƭƷƬưƬǊƾ� ƼƱƳƴƽƾƱƹƾƹƺƽƾǈǊ� ƶ�
ƻƼƺƾƴƮƺƯƼƴƭƶƺƮǇƸ� ƻƼƱƻƬƼƬƾƬƸ� ƴ� ƾƼƿưƹƺ� ƻƺưưƬǊƾ'
ƽǋ� ƷƱǃƱƹƴǊ� U+/&� +2&� ,*&� ,-&� ,/&� ,0&� ,1&� ,3&� -*W(� ƞƼƱưƴ�
ƮƺƳƭƿưƴƾƱƷƱƵ� ƼƱưƶƴǁ� ƸƴƶƺƳƺƮ� ƮǇǋƮƷǋǊƾƽǋ� ƞZg]b]Z�
enlbmZgbZ^&� Jl^n]hZee^\a^kbZ� [hr]bb&� Lah]hmhkneZ� `enmbgbl&�
;\k^fhgbno� lii(&� M\^]hlihkbnf� lii(&� =krimh\h\\nl�
g^h_hkfZgl&� Nhkrehilbl� `eZ[`ZmZ&� Nkb\ahlihkhg� lii(&�
@nlZkbnf�lii(�U.W(�ƀ�ƭƺƷǈƹǇǁ�ƽ�ƺƹƶƺƯƱƸƬƾƺƷƺƯƴǃƱƽƶƴƸƴ�
ƳƬƭƺƷƱƮƬƹƴǋƸƴ�ƺƻƴƽƬƹǇ�ƽƷƿǃƬƴ�ƼƬƳƮƴƾƴǋ�ƸƿƶƺƼƸƴƶƺ'
ƳƬ&�ƯƴƽƾƺƻƷƬƳƸƺƳƬ�ƴ�ƶƺƶǂƴưƴƺƸƴƶƺƳƬ�U/&�0&�+-W(�ƞƼƱưƴ�
ƼƱưƶƴǁ�ƯƼƴƭƶƺƮǇǁ�ƴƹǀƱƶǂƴƵ�ƻƼƴ�ƯƱƸƺƭƷƬƽƾƺƳƬǁ�ưƺ�0��
ƽƷƿǃƬƱƮ� ƽƺƽƾƬƮƷǋǊƾ� ƸƴƶƺƳǇ&� ƺƭƿƽƷƺƮƷƱƹƹǇƱ� ƯƼƴƭƺƸ�
A^hmkb\anf�U,W(
ƚƬƽ� ƳƬƴƹƾƱƼƱƽƺƮƬƷƺ� ƴƳƿǃƱƹƴƱ� ƯƱƺƾƼƴǁƺƳƹǇǁ� ƻƺƼƬ'

ƲƱƹƴƵ&�ƾƬƶ�ƶƬƶ�Ʈ�ƹƬǄƱƵ�ƻƼƬƶƾƴƶƱ�ƭǇƷ�ƺƾƸƱǃƱƹ�ƻƬǂƴƱƹƾ�
ƽ�ƻƼƺǋƮƷƱƹƴǋƸƴ�ƯƱƺƾƼƴǁƺƳƬ�Ʈ�ƻƺƷƺƽƾƴ�ƼƾƬ(

ƣƔƙƩ
ƖƳƿǃƱƹƴƱ� ƶƷƴƹƴǃƱƽƶƴǁ� ƺƽƺƭƱƹƹƺƽƾƱƵ� ƴ� ƻƺưǁƺưƺƮ� ƶ�

ƷƱǃƱƹƴǊ� ƯƱƺƾƼƴǁƺƳƹƺƯƺ� ƽƾƺƸƬƾƴƾƬ� Ʈ� ƻƼƬƶƾƴƶƱ� ƮƼƬǃƬ'
ƽƾƺƸƬƾƺƷƺƯƬ(
ƜƼƺƮƱưƱƹ�ƬƹƬƷƴƳ�ƺƾƱǃƱƽƾƮƱƹƹǇǁ�ƴ� ƳƬƼƿƭƱƲƹǇǁ�Ʒƴ'

ƾƱƼƬƾƿƼƹǇǁ�ƴƽƾƺǃƹƴƶƺƮ�ƻƺ�ưƬƹƹƺƵ�ƻƼƺƭƷƱƸƱ(

ƞƔƖƁƙƩƠƐƠƨ
A^hmkb\anf�\Zg]b]nf�ǜ�Ƽƺư�ưƼƺƲƲƱƻƺưƺƭƹǇǁ�ƿƽƷƺƮ'

ƹƺ'ƻƬƾƺƯƱƹƹǇǁ� ƯƼƴƭƺƮ� ƽƱƸƱƵƽƾƮƬ� =krimh\h\\Z\^Z^(� ƀ�
ƳưƺƼƺƮǇǁ�ƷǊưƱƵ�ƯƼƴƭ�ƶƺƷƺƹƴƳƴƼƿƱƾ�ƶƺƲƿ�ƴ�ƽƷƴƳƴƽƾƿǊ�
ƺƭƺƷƺǃƶƿ�ƲƱƷƿưƺǃƹƺ'ƶƴǄƱǃƹƺƯƺ�ƾƼƬƶƾƬ�ƴ�ưǇǁƬƾƱƷǈƹǇǁ�
ƻƿƾƱƵ&�ƹƱ�ƮǇƳǇƮƬǋ�ƻƬƾƺƷƺƯƴƴ(�ƚƺƼƸƬƷǈƹǇƵ�ƽƺƽƾƬƮ�Ƹƴ'
ƶƼƺǀƷƺƼǇ�ǃƱƷƺƮƱƶƬ�ƴ�ưƺƽƾƬƾƺǃƹǇƵ�ƴƸƸƿƹƴƾƱƾ�ƻƺƳƮƺ'
ƷǋǊƾ�ƿưƱƼƲƴƮƬƾǈ�ƼƬƳƮƴƾƴƱ�ƿƽƷƺƮƹƺ�ƻƬƾƺƯƱƹƹǇǁ�ƸƴƶƼƺ'
ƺƼƯƬƹƴƳƸƺƮ(�ƛưƹƬƶƺ�ƿ�Ʒƴǂ�ƽ�ƺƽƷƬƭƷƱƹƹǇƸ�ƴƸƸƿƹƴƾƱƾƺƸ�
"ƻƼƴ�ƽƬǁƬƼƹƺƸ�ưƴƬƭƱƾƱ&�ƑƖƣ�ƴƹǀƱƶǂƴƴ&�ƺƹƶƺƯƱƸƬƾƺƷƺ'
ƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴǋǁ&�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ�ƬƹƾƴƭƴƺƾƴƶƬƸƴ�
ƴƷƴ�ǂƴƾƺƽƾƬƾƴƶƬƸƴ#�ƯƼƴƭ�ƮǇƳǇƮƬƱƾ�ƯƱƺƾƼƴǁƺƳ�ǜ�ƸƴƶƺƳ&�
ƻƺƼƬƲƬǊǅƴƵ� ƶƺƲƿ&� ƼƺƾƺƮƿǊ� ƻƺƷƺƽƾǈ&� ưǇǁƬƾƱƷǈƹǇƱ�
ƻƿƾƴ� "ƭƼƺƹǁƴ#&� ƷƱƯƶƴƱ(�ƑƺƳƸƺƲƹƺ�ưƮƬ�ƻƿƾƴ� ƳƬƼƬƲƱƹƴǋ�
ǉƶƳƺƯƱƹƹǇƵ�ƴ�ǉƹưƺƯƱƹƹǇƵ(�ƑƻƱƼƮǇƱ�ƳƬƭƺƷƱƮƬƹƴƱ�ƭǇƷƺ�
ƺƻƴƽƬƹƺ�Ʈ�+2.1�Ưƺưƿ�ƐƱƹƹƱƾƾƺƸ(
Ɯƺ� ƶƷƬƽƽƴǀƴƶƬǂƴƴ�ƙſƐ'+*� ƯƱƺƾƼƴǁƺƳƹǇƵ� ƽƾƺƸƬƾƴƾ�

ƺƾƹƺƽƴƾƽǋ�ƶ�ƶƷƬƽƽƿ�C(�'ƹƱƶƺƾƺƼǇƱ�ƴƹǀƱƶǂƴƺƹƹǇƱ�ƴ�ƻƬ'
ƼƬƳƴƾƬƼƹǇƱ�ƭƺƷƱƳƹƴ&�Ʈǁƺưƴƾ�Ʈ�ƭƷƺƶ�<.2�ǜ�ưƼƿƯƴƱ�Ƹƴƶƺ'
ƳǇ&�ƹƱ�ƶƷƬƽƽƴǀƴǂƴƼƺƮƬƹƹǇƱ�Ʈ�ưƼƿƯƴǁ�ƼƿƭƼƴƶƬǁ&�ƶƺư4�<�
.2(-�ǜ�žƱƺƾƼƴǁƺƳ(
ƒƬƹƹǇƵ�Ʈƴư� ƯƼƴƭƺƮ�ƸƺƲƱƾ�ƭǇƾǈ� ƮǇưƱƷƱƹ�ƹƬ� ƾƱǁ�ƲƱ�

ƻƴƾƬƾƱƷǈƹǇǁ� ƽƼƱưƬǁ&� ǃƾƺ� ƴ� ƯƼƴƭǇ� ƼƺưƬ� =Zg]b]Z&� ƹƬ'
ƻƼƴƸƱƼ� ƹƬ� ƬƯƬƼƱ� ƞƬƭƿƼƺ� ƽ� ǁƷƺƼƬƸǀƱƹƴƶƺƷƺƸ(� Ƒƴưƺ'

ƮƬǋ� ƴưƱƹƾƴǀƴƶƬǂƴǋ� ƻƼƺƮƺưƴƾƽǋ� ƾƼƬưƴǂƴƺƹƹǇƸ� ƸƱ'
ƾƺưƺƸ� "ƻƺ�ƸƺƼǀƺƷƺƯƴƴ�ƴ�ƭƴƺǁƴƸƴǃƱƽƶƴƸ�ƻƼƴƳƹƬƶƬƸ#(�
žƼƴƭ�A^hmkb\anf�\Zg]b]nf�ƾƬƶƲƱ�ƴƽƻƺƷǈƳƿǊƾ�Ʈ�ƻƼƺƴƳ'
ƮƺưƽƾƮƱ� ǉƷƴƾƹǇǁ� ƽƺƼƾƺƮ� ƽǇƼƬ� ƴ� ƼǋưƬ� ƶƴƽƷƺƸƺƷƺǃƹǇǁ�
ƻƼƺưƿƶƾƺƮ(�ƟƬƶ&�Ʈ�ƸƺƷƺǃƹƺƵ�ƻƼƺƸǇǄƷƱƹƹƺƽƾƴ�ƻƷƱƽƱƹǈ�
A^hmkb\anf�ƿǃƬƽƾƮƿƱƾ� Ʈ� ƺƭƼƬƳƺƮƬƹƴƴ�ƭƱƷƺƵ� ƶƺƼƺǃƶƴ� ƿ�
ƽǇƼƺƮ�ƾƴƻƬ�ƶƬƸƬƸƭƱƼ�ƴƷƴ�ƭƼƴ(
ſƷƴƹƴǃƱƽƶƴƱ�ƻƼƺǋƮƷƱƹƴǋ�ƳƬƭƺƷƱƮƬƹƴǋ�ƮƽƾƼƱǃƬǊƾƽǋ�

Ʈƺ�ƸƹƺƯƴǁ�ƺƼƯƬƹƬǁ�ƴ�ƽƴƽƾƱƸƬǁ(�ƣƬǅƱ�ƹƬƭƷǊưƬƱƾƽǋ�ƻƺ'
ƼƬƲƱƹƴƱ�ƭƼƺƹǁƺƷǌƯƺǃƹƺƵ�ƽƴƽƾƱƸǇ&�ǃƾƺ�ƹƬƻƺƸƴƹƬƱƾ�ƷƱ'
ƯƺǃƹǇƵ�ƾƿƭƱƼƶƿƷƱƳ�ƴ�ƽƺƻƼƺƮƺƲưƬƱƾƽǋ�ƶƬǄƷƱƸ�ƽ�ƯƿƽƾƺƵ&�
ƽƱƼƺƵ� ƸƺƶƼƺƾƺƵ&� ƴƹƺƯưƬ� ƽ� ƶƼƺƮǈǊ&� ǁƼƴƻƬƸƴ&� ƭƺƷǈǊ� Ʈ�
ƯƼƿưƴ&�ƷƴǁƺƼƬưƶƺƵ&�ƾƬǁƴƶƬƼưƴƱƵ�ƴ�ƷƱƵƶƺǂƴƾƺƳƺƸ(�ƜƼƴ�
ƭƼƺƹǁƴƬƷǈƹƺƸ�ƯƱƺƾƼƴǁƺƳƱ�ƻƺƼƬƲƬǊƾƽǋ�ƭƼƺƹǁƴ�ƮƽƷƱư'
ƽƾƮƴƱ�ƼƬƳƼƬƽƾƬƹƴǋ�ƸƴǂƱƷƴǋ�ƯƼƴƭƬ�Ʈ�ƴǁ�ƻƼƺƽƮƱƾƱ(�ƜƼƴ�
ǉƾƺƸ� ƶƷƴƹƴǃƱƽƶƬǋ� ƶƬƼƾƴƹƬ� ƹƬƻƺƸƴƹƬƱƾ� ǁƼƺƹƴǃƱƽƶƴƵ�
ƭƼƺƹǁƴƾ� ƽ� ƽƴƸƻƾƺƸƬƸƴ� ƶƬǄƷǋ&� ƯƿƽƾƺƵ�ƸƺƶƼƺƾƺƵ&� ǁƼƴ'
ƻƬƸƴ&� ƻƼƴƳƹƬƶƬƸƴ� ƺƭƽƾƼƿƶǂƴƴ� ƴ� ƺƾƽƿƾƽƾƮƴƱƸ� Ʒƴǁƺ'
ƼƬưƶƴ(� ƚƬ� ƼƱƹƾƯƱƹƺƯƼƬƸƸƱ� ƺƻƼƱưƱƷǋǊƾƽǋ� ƺƶƼƿƯƷǇƱ&�
ƼƺƮƹǇƱ&� ƻƷƺƾƹǇƱ� ƺǃƬƯƺƮǇƱ� ƴƹǀƴƷǈƾƼƬƾǇ&� ƹƱƶƺƾƺƼǇƱ�
ƴƳ�ƹƴǁ�ƽ�ƻƺƷƺƽƾǋƸƴ&� Ƭ�ƻƼƴ�ƻƺƼƬƲƱƹƴƴ�ƭƼƺƹǁƺƮ�ƮƴưƹǇ�
ƻƱƼƴƭƼƺƹǁƴƬƷǈƹǇƱ� ƿƾƺƷǅƱƹƴǋ� ƽ� ƸƱƷƶƺƵ� ƻǋƾƹƴƽƾƺ'
ƽƾǈǊ(�ƜƼƴ�ƸƴƶƼƺƽƶƺƻƴƴ�ƸƺƶƼƺƾǇ�ƺƭƹƬƼƿƲƴƮƬƱƾƽǋ�ƯƼƴƭ�
A^hmkb\anf�\Zg]b]nf(
ƔƱƷƿưƺǃƹƺ'ƶƴǄƱǃƹǇƵ� ƯƱƺƾƼƴǁƺƳ� ƶƷƴƹƴǃƱƽƶƴ� ƻƼƺ'

ǋƮƷǋƱƾƽǋ�Ʈ�ǀƺƼƸƱ�ǉƹƾƱƼƺƶƺƷƴƾƬ(�žƼƴƭ�ƸƺƲƱƾ�ƻƺƼƬƲƬƾǈ�
ƶƺƲƹǇƱ�ƻƺƶƼƺƮǇ�ƴ�ƽƷƴƳƴƽƾǇƱ�ƺƭƺƷƺǃƶƴ&�Ʈ�ǃƬƽƾƹƺƽƾƴ&�
ƽƷƴƳƴƽƾƿǊ� ƺƭƺƷƺǃƶƿ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƴ� ƮƷƬƯƬƷƴǅƬ(� ſƺƲ'
ƹǇƵ� ƯƱƺƾƼƴǁƺƳ� ƸƺƲƱƾ� ƭǇƾǈ� ƻƺƮƱƼǁƹƺƽƾƹǇƸ� ƴ� ƯƷƿƭƺ'
ƶƴƸ(�ƜƼƴ�ƻƺƮƱƼǁƹƺƽƾƹƺƵ�ǀƺƼƸƱ�ƻƺƼƬƲƬǊƾƽǋ� ƶƺƲƹǇƱ�
ƽƶƷƬưƶƴ� ƻƺư� ƸƺƷƺǃƹǇƸƴ� ƲƱƷƱƳƬƸƴ&� Ʈ� ƻƬǁƺƮƺƵ� ƴ� ƻƱ'
ƼƴƬƹƬƷǈƹƺƵ�ƺƭƷƬƽƾƴ&�ƸƱƲưƿ�ƻƬƷǈǂƬƸƴ(�ƜƼƴ�ƯƷƿƭƺƶƺƵ�
ǀƺƼƸƱ�ƹƬƭƷǊưƬǊƾƽǋ�ƿƳƱƷƶƴ&�ƻƺƮƱƼǁƹƺƽƾƹǇƱ�ƺƻƿǁƺƷƴ�
ƴƷƴ�ǋƳƮǇ�ƹƬ�ƶƺƲƱ�Ƽƿƶ&�ƹƺƯ�ƴ�ƷƴǂƬ(�ſƷƴƹƴǃƱƽƶƬǋ�ƶƬƼƾƴ'
ƹƬ�ƺƼƬƷǈƹƺƯƺ�ƴ�ƮƬƯƴƹƬƷǈƹƺƯƺ�ƯƱƺƾƼƴǁƺƳƬ�ƽǁƺưƹƬ�ƽ�ƻƺ'
ƼƬƲƱƹƴƱƸ&� ƮǇƳƮƬƹƹǇƸ� ưƼƺƲƲƱƮǇƸ� ƯƼƴƭƺƸ� =Zg]b]Z�
Ze[b\Zgl(�ƜƬǂƴƱƹƾǇ�ƻƼƱưǆǋƮƷǋǊƾ�ƲƬƷƺƭǇ�ƹƬ�ƲƲƱƹƴƱ&�
Ƭ�ƻƼƴ�ƺƽƸƺƾƼƱ�ƹƬ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƱ�ƮǇǋƮƷǋƱƾƽǋ�ƭƱ'
ƷǇƵ�ƹƬƷƱƾ(
Ə(� <hgb_Zs� ^m� Ze(� ",*+*#� ƮǇưƱƷǋƱƾ� ƾƼƴ� ƶƷƴƹƴǃƱƽƶƴƱ�

ǀƺƼƸǇ� ƯƱƺƾƼƴǁƺƳƹƺƯƺ� ƽƾƺƸƬƾƴƾƬ4� ƻƽƱƮưƺƸƱƸƭƼƬƹƺƳ'
ƹƿǊ&� ƯƴƻƱƼƻƷƬƽƾƴǃƱƽƶƿǊ&� ƴ� Ʈ� ǀƺƼƸƱ� ƴƳǆǋƳƮƷƱƹƴǋ� ƹƬ�
ƹƱƭƱ�U+3W(
ƒƷǋ� ưƴƬƯƹƺƽƾƴƶƴ� ƻƼƺƮƺưǋƾ� ƭƬƶƾƱƼƴƺƽƶƺƻƴǃƱƽƶƺƱ�

ƴƽƽƷƱưƺƮƬƹƴƱ&� ƻƼƴ� ƶƺƾƺƼƺƸ� ƺƻƼƱưƱƷǋǊƾƽǋ� ƾƴƻƴǃƹǇƱ�
ưƼƺƲƲƱƻƺưƺƭƹǇƱ�ƯƼƴƭǇ&�ƽ�ƻƱƼƱƯƺƼƺưƶƬƸƴ�Ʈ�ƯƴǀƬǁ�ƴ�ƽ�
ƮƱƾƮƷƱƹƴǋƸƴ(�ƏƼƾƼƺƽƻƺƼǇ�ƻƼǋƸƺƿƯƺƷǈƹǇƱ�ƽ�ƻƷƺƽƶƴƸƴ�
ƴƷƴ� ƳƬƶƼƿƯƷǌƹƹǇƸƴ� ƶƺƹǂƬƸƴ� ƼƬƳƸƱƼƺƸ� 0'+,Ŭf� ǁ� -'0�
Ŭf(�ƜƼƴ�ƻƺƽƱƮƱ�ƸƺƲƹƺ�ƮǇǋƮƴƾǈ�ǂƴƷƴƹưƼƴǃƱƽƶƴƱ&�ƭƺǃ'
ƶƺƺƭƼƬƳƹǇƱ�ƴƷƴ�ǉƷƷƴƻƾƴǃƱƽƶƴƱ�ƭƱƷǇƱ�ƻƿǄƴƽƾǇƱ�ƶƺƷƺ'
ƹƴƴ�Ʈ�ƳƹƬǃƴƾƱƷǈƹǇǁ�ƶƺƷƴǃƱƽƾƮƬǁ�U,+W(�ſƬƶ�ƽƺƺƭǅƬǊƾ�Ə(�
<hgb_Zs�^m�Ze(�",*+*#&�ƴƳ�+,�ƽƷƿǃƬƱƮ�ƯƱƺƾƼƴǁƺƳƹƺƯƺ�ƻƺƼƬ'
ƲƱƹƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ�A^hmkb\anf�\Zg]b]nf�ƭǇƷ�ƮǇưƱƷƱƹ�Ʈ�
++�ƽƷƿǃƬǋǁ&�A^hmkb\anf�ƽZibmZmnf�ǜ�Ʈ�ƺưƹƺƸ�U+3W(
ƒƴǀǀƱƼƱƹǂƴƬƷǈƹƬǋ� ưƴƬƯƹƺƽƾƴƶƬ� ƯƱƺƾƼƴǁƺƳƹƺƯƺ�

ƽƾƺƸƬƾƴƾƬ� ƻƼƺƮƺưƴƾƽǋ� ƽ� ƶƬƹưƴưƺƳƺƸ� ƹƬ� ƺƽƹƺƮƬƹƴƴ�
ƻƼƺƮƱưƱƹƹƺƯƺ�ƸƴƶƼƺƽƶƺƻƴǃƱƽƶƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ(
ƟƬƶƲƱ� ƯƱƺƾƼƴǁƺƳƹǇƵ� ƽƾƺƸƬƾƴƾ� ƽƷƱưƿƱƾ� ưƴǀǀƱƼƱƹ'

ǂƴƼƺƮƬƾǈ�ƽ4
Ǥ� ƽ�ƷƱƵƶƺƻƷƬƶƴƱƵ�"ƻƷƺƽƶƺƵ�ƴ�ƮƱƼƼƿƶƺƳƹƺƵ�ǀƺƼƸƬƸƴ#&�
ưƷǋ� ƶƺƾƺƼƺƵ� ǁƬƼƬƶƾƱƼƹǇƸƴ� ƻƼƴƳƹƬƶƬƸƴ� ǋƮƷǋǊƾƽǋ�
ƻƺƸƿƾƹƱƹƴƱ�ǉƻƴƾƱƷƴǋ�ƽ�ǃƱƾƶƴƸƴ�ƯƼƬƹƴǂƬƸƴ&�ƻǋƾƹƬ�
ƭƱƷƺƯƺ� ƴ� ƭƱƷƺƮƬƾƺ'ƽƱƼƺƯƺ� ǂƮƱƾƬ&� ƹƱ� ƽƺƽƶƬƭƷƴƮƬ'
Ǌƾƽǋ(� ƑƱƼƼƿƶƺƳƹƬǋ� ƷƱƵƶƺƻƷƬƶƴǋ� ƼƬƳƮƴƮƬƱƾƽǋ� ƹƬ�
ǀƺƹƱ� ƴƸƱǊǅƱƵƽǋ� ƻƷƺƽƶƺƵ&� ǉƷƱƸƱƹƾ� ƻƺƼƬƲƱƹƴǋ�
ƭƷǋǄƶƬ&�ƮǇƽƾƿƻƬǊǅƬǋ�ƹƬư�ƺƶƼƿƲƬǊǅƱƵ�ƽƷƴƳƴƽƾƺƵ�
ƺƭƺƷƺǃƶƺƵ5
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Ǥ� ƽ�ƸǋƯƶƺƵ� ƷƱƵƶƺƻƷƬƶƴƱƵ&� ƻƼƴ� ƶƺƾƺƼƺƵ� ƻƼƺǂƱƽƽ� Ʒƺ'
ƶƬƷƴƳƿƱƾƽǋ� ƹƬ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƱ� ǅƱƶ� ƻƺ� Ʒƴƹƴƴ�
ƳƿƭƺƮ� ƴ� ƹƬ� ƽƷƴƳƴƽƾƺƵ� Ưƿƭ&� ǉƻƴƾƱƷƴƵ� ƽƷƿǅƴƮƬƱƾƽǋ�
ƴ� ƽƶƿƽǇƮƬƱƾƽǋ� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ƻƼƴƮǇǃƶƴ� ƻƺƶƿƽǇ'
ƮƬƾǈ� ƽƷƴƳƴƽƾƿǊ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƶƺƾƺƼƬǋ� ƽƾƬƹƺƮƴƾƽǋ�
ƼǇǁƷƺƵ&� ƭƱƷƱƽƺƮƬƾƺƵ&� ƹƬƭƿǁǄƱƵ&� ƻƺƶƼǇƾƬ� Ƹƹƺ'
ƲƱƽƾƮƺƸ� ǃƱǄƿƱƶ(� ƜƱƽƾƼǇƵ� Ʈƴư� ƻƺƮƱƼǁƹƺƽƾƴ� ƽƷƴ'
ƳƴƽƾƺƵ� ƻƺƳƮƺƷǋƱƾ� ƽƼƬƮƹƴƮƬƾǈ� ƱƱ� ƽ� ƾƶƬƹǈǊ&� ƴƳǆ'
ƱưƱƹƹƺƵ�ƸƺƷǈǊ5

Ǥ� ƽ� ƶƼƬƽƹǇƸ� ƻƷƺƽƶƴƸ� ƷƴǄƬƱƸ� "ƾƴƻƴǃƹƺƵ� ǀƺƼƸƺƵ#&�
ưƷǋ�ƶƺƾƺƼƺƯƺ�ǁƬƼƬƶƾƱƼƹǇƸƴ�ƻƼƴƳƹƬƶƬƸƴ�ǋƮƷǋǊƾƽǋ�
ƻƬƻƿƷǇ� ƭƱƷƺƮƬƾƺ'ƽƱƼƺƯƺ� ǂƮƱƾƬ&� ƶƺƾƺƼǇƱ� ƻƼƴ� ƻƺ'
ƽƶƬƭƷƴƮƬƹƴƴ�ƹƱ�ƽƹƴƸƬǊƾƽǋ(�ƞƷƴƮǄƴƱƽǋ�ƻƬƻƿƷǇ�ƺƭ'
ƼƬƳƿǊƾ�ƽƻƱǂƴǀƴǃƱƽƶƴƵ�ƬƲƿƼƹǇƵ�Ƽƴƽƿƹƺƶ5

Ǥ� ƽ� ƬƷƷƱƼƯƴǃƱƽƶƴƸ� ƽƾƺƸƬƾƴƾƺƸ&� ƮƺƳƹƴƶƬǊǅƴƸ� Ʈ�
ƺƾƮƱƾ�ƹƬ�ƻƺƻƬưƬƹƴƱ�Ʈ�ƺƼƯƬƹƴƳƸ�ƬƷƷƱƼƯƱƹƺƮ&�Ʈ�ǃƬƽƾ'
ƹƺƽƾƴ�ƹƬ�ƶƺƹƾƬƶƾ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƽ�
ƻƷƬƽƾƸƬƽƽƺƵ&�ƶƺƽƸƱƾƴƶƺƵ&�ƶƼƬƽƹƺƵ�ƶƬƵƸǇ�Ưƿƭ�ƽ�ƻƺ'
ƸƬưƺƵ&�ǁƴƸƴǃƱƽƶƴƸƴ�ƮƱǅƱƽƾƮƬƸƴ�ƴ�ƾ(ư(&�ƻƼƴ�ƿƽƾƼƬ'
ƹƱƹƴƴ�ƶƺƾƺƼǇǁ�ƶƷƴƹƴǃƱƽƶƴƱ�ƻƼƴƳƹƬƶƴ�ƳƬƭƺƷƱƮƬƹƴǋ�
ƴƽǃƱƳƬǊƾ�ƻƺƷƹƺƽƾǈǊ&�Ʈ�ǃƬƽƾƹƺƽƾƴ�ƯƴƻƱƼƱƸƴǋ&�ƺƾƱƶ&�
ƷƴǁƱƹƴƳƬǂƴǋ5

Ǥ� ƽ� ƽƴǀƴƷƴƾƴǃƱƽƶƺƵ� ƻƬƻƿƷƺƵ&� ưƷǋ� ƶƺƾƺƼƺƵ� ǁƬƼƬƶ'
ƾƱƼƹǇ� ƺưƴƹƺǃƹǇƱ� ƻƬƻƿƷǇ� ƹƬ� ƶƺƲƱ� ƴ� ƽƷƴƳƴƽƾǇǁ&�
ƹƬƷƴǃƴƱ� ƿƻƷƺƾƹƱƹƴǋ� Ʈ� ƺƽƹƺƮƬƹƴƴ� ƻƬƻƿƷǇ&� Ʈ�
ƺƭƴƷǈƹƺƸ� ƺƾưƱƷǋƱƸƺƸ� ǉƼƺƳƴƴ� ƺƭƹƬƼƿƲƴƮƬ'
Ʊƾƽǋ� ƭƷƱưƹƬǋ� ƾƼƱƻƺƹƱƸƬ(� ƜƼƴ� ƽƱƼƺƷƺƯƴǃƱƽƶƺƸ�

ƴƽƽƷƱưƺƮƬƹƴƴ� ǜ� ƻƺƷƺƲƴƾƱƷǈƹƬǋ� ƼƱƬƶǂƴǋ�
ƑƬƽƽƱƼƸƬƹƬ(
žƱƺƾƼƴǁƺƳ� ƺƭǇǃƹƺ� ƴƸƱƱƾ� ǁƺƼƺǄƴƵ� ƻƼƺƯƹƺƳ&� ƴ� ƻƬ'

ǂƴƱƹƾǇ&� ƶƬƶ� ƻƼƬƮƴƷƺ&� ƿƽƻƱǄƹƺ� ƮǇƳưƺƼƬƮƷƴƮƬǊƾ(� ƒƷǋ�
ǉƾƴƺƾƼƺƻƹƺƯƺ�ƷƱǃƱƹƴǋ�ƴƽƻƺƷǈƳƿǊƾ�ƻƼƺƾƴƮƺƯƼƴƭƶƺƮǇƱ�
ƻƼƱƻƬƼƬƾǇ� ƽƴƽƾƱƸƹƺƯƺ� ƴ� ƸƱƽƾƹƺƯƺ� ưƱƵƽƾƮƴǋ(� ƛǃƱƹǈ�
ƮƬƲƹƺ� ƻƱƼƱư� ƹƬƳƹƬǃƱƹƴƱƸ� ƻƼƱƻƬƼƬƾƺƮ� ƺƻƼƱưƱƷƴƾǈ�
ƮƺƳƭƿưƴƾƱƷǋ� ƴ� ƱƯƺ� ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾǈ� ƶ� ƬƹƾƴƸƴƶƺƾƴǃƱ'
ƽƶƴƸ�ƻƼƱƻƬƼƬƾƬƸ(�Ƒ�ǃƬƽƾƹƺƽƾƴ&�ƻƼƴ�ƷƱǃƱƹƴƴ�ƯƱƺƾƼƴǁƺ'
ƳƬ�ƻƺƶƬƳƬƷ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƬƸƭƴƳƺƸ&�ƻƼƱưƽƾƬƮƷǋǊǅƴƵ�
ƷƴƻƺƽƺƸƬƷǈƹƿǊ� ǀƺƼƸƿ� ƬƸǀƺƾƱƼƴǂƴƹƬ(� Ƒ� ƶƺƸƻƷƱƶƽ'
ƹƺƸ� ƷƱǃƱƹƴƴ� ƮƬƲƹǇƸ� ǉƾƬƻƺƸ� ǋƮƷǋƱƾƽǋ� ƻƼƺƮƱưƱƹƴƱ�
ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƺƵ� ƯƴƯƴƱƹǇ�ƴ� ƺƭƿǃƱƹƴƱ� ƻƬǂƴƱƹƾƬ�ƼƬ'
ǂƴƺƹƬƷǈƹƺƵ�ƯƴƯƴƱƹƱ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƴ�ƯƴƯƴƱƹƱ�ƺƼƾƺƻƱưƴ'
ǃƱƽƶƴǁ� ƶƺƹƽƾƼƿƶǂƴƵ� ƻƼƴ� ƴǁ� ƹƬƷƴǃƴƴ� U+*W(� ſƼƺƸƱ� ƾƺƯƺ&�
ƻƼƺƮƺưƴƾƽǋ� ƺƭǅƱƱ� ƷƱǃƱƹƴƱ� ǜ� ƽƺƭƷǊưƱƹƴƱ� ƼƱƲƴƸƬ&�
ƽƭƬƷƬƹƽƴƼƺƮƬƹƹƺƱ�ƻƴƾƬƹƴƱ&�ƮƺƽƽƾƬƹƺƮƷƱƹƴƱ�ƴƸƸƿƹƴ'
ƾƱƾƬ� ƴ� ƸƴƶƼƺǀƷƺƼǇ&� ƽƴƸƻƾƺƸƬƾƴǃƱƽƶƬǋ� ƾƱƼƬƻƴǋ� ƻƼƴ�
ƮƺƳƹƴƶƹƺƮƱƹƴƴ�ƺƽƷƺƲƹƱƹƴƵ�ƴ�ƺƭƺƽƾƼƱƹƴƴ�ǀƺƹƺƮƺƵ�ƻƬ'
ƾƺƷƺƯƴƴ� ƽƻƱǂƴƬƷƴƽƾƬƸƴ� ƽƺƺƾƮƱƾƽƾƮƿǊǅƱƯƺ� ƻƼƺǀƴƷǋ�
"ƾƱƼƬƻƱƮƾƺƸ&�ƯƱƸƬƾƺƷƺƯƺƸ&�ƴƸƸƿƹƺƷƺƯƺƸ�ƴ�ưƼ(#(
ƑǇƮƺưǇ(� ƖƳƿǃƱƹƴƱ� ƶƷƴƹƴǃƱƽƶƴǁ� ƺƽƺƭƱƹƹƺƽƾƱƵ� ƴ�

ƻƺưǁƺưƺƮ�ƶ�ƷƱǃƱƹƴǊ�ƯƱƺƾƼƴǁƺƳƹƺƯƺ�ƽƾƺƸƬƾƴƾƬ�ƻƺƶƬƳǇ'
ƮƬƱƾ�ƹƱƺƭǁƺưƴƸƺƽƾǈ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƷƱǃƱƹƴǋ�ƭƺƷǈƹǇǁ�ƽ�
ưƬƹƹƺƵ�ƻƬƾƺƷƺƯƴƱƵ&�ƹƬƻƼƬƮƷƱƹƹƺƯƺ�ƹƬ�ƮƺƽƽƾƬƹƺƮƷƱƹƴƱ�
ƸƴƶƼƺƭƴƺǂƱƹƺƳƬ� ƴ� ƴƸƸƿƹƴƾƱƾƬ&� Ƭ� ƾƬƶƲƱ� ƷƱǃƱƹƴƱ� ƽƺ'
ƻƿƾƽƾƮƿǊǅƱƵ�ƻƬƾƺƷƺƯƴƴ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�ƐƬƯƴƼƺƮƬ�ƚ(ƞ(&�ƒƼƺƹƺƮƬ�ƛ(ƙ(&�ƑƺƷƶƺƮƬ�ƙ(Ə(�ƒƴƹƬƸƴƶƬ�ǃƬƽƾƺƾǇ�

ƯƼƴƭƶƺƮǇǁ�ƴƹǀƱƶǂƴƵ�ƿ�ƭƺƷǈƹǇǁ�ƽ� ƯƱƸƺƭƷƬƽƾƺƳƬƸƴ(�ƑƱƽƾƹƴƶ�ƝƛƚƢ�
ƴƸ(�ƚ(�ƚ(�ƐƷƺǁƴƹƬ(�+3315�24�,/',2(

,(�ƐƬƯƴƼƺƮƬ� ƚ(ƞ(&� ƒƼƺƹƺƮƬ� ƛ(ƙ(&� ƑƺƷƶƺƮƬ� ƙ(Ə(� ƛƽƺƭƱƹƹƺƽƾƴ�
ƯƼƴƭƶƺƮǇǁ�ƴƹǀƱƶǂƴƵ�ƿ�ƭƺƷǈƹǇǁ�ƯƱƸƺƭƷƬƽƾƺƳƬƸƴ(�ƑƱƽƾƹƴƶ�ƺƹƶƺƷƺ'
ƯƴǃƱƽƶƺƯƺ�ƹƬƿǃƹƺƯƺ�ǂƱƹƾƼƬ�ƴƸ(�ƚ(ƚ(�ƐƷƺǁƴƹƬ�ƝƺƽƽƴƵƽƶƺƵ�ƬƶƬưƱƸƴƴ�
ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ(�+3325�3"-#4�.-'.3(

-(�ƐƿƷƴƱƮƬ�ƚ(Ɛ(�žƼƴƭƶƺƮǇƱ�ƴƹǀƱƶǂƴƴ�ƶƬƶ�ƺƽƷƺƲƹƱƹƴƱ�ǁƴƸƴƺƾƱ'
ƼƬƻƴƴ�ƿ�ƭƺƷǈƹǇǁ�ƯƱƸƺƭƷƬƽƾƺƳƬƸƴ(�ƙƱưƴǂƴƹƽƶƴƵ�ƽƺƮƱƾ(�,*+,5�+4�/*'
/0(

.(�ƝƺƯƬǃƱƮƬ� ƪ(Ə(&� ƜƺƻƺƮƬ� ƙ(ƛ(&� ƙƬƼƶƺƮƬ� Ɩ(Ƒ(� ƖƹƮƬƳƴƮƹǇƱ� Ƹƴ'
ƶƺƳǇ&� ƺƭƿƽƷƺƮƷƱƹƹǇƱ� ƼƱưƶƴƸƴ� ƮƺƳƭƿưƴƾƱƷǋƸƴ&� ƿ� ưƱƾƱƵ� ƽƺ� ƳƷƺƶƬ'
ǃƱƽƾƮƱƹƹǇƸƴ� ƺƻƿǁƺƷǋƸƴ� ƴ� ƹƱƳƷƺƶƬǃƱƽƾƮƱƹƹǇƸƴ� ƳƬƭƺƷƱƮƬƹƴǋƸƴ�
ƶƼƺƮƱƾƮƺƼƹƺƵ� ƴ� ƷƴƸǀƬƾƴǃƱƽƶƺƵ� ƾƶƬƹƴ� ƹƬ� ǀƺƹƱ� ƾƼƬƹƽƻƷƬƹƾƬǂƴƴ�
ƶƺƽƾƹƺƯƺ� ƸƺƳƯƬ� ƴ� ƻƼƺƾƴƮƺƺƻƿǁƺƷƱƮƺƵ� ǁƴƸƴƺƾƱƼƬƻƴƴ(� ƜƱưƴƬƾƼƴǋ(�
ƔƿƼƹƬƷ�ƴƸ(�ž(ƚ(�ƞƻƱƼƬƹƽƶƺƯƺ5�,*+35�32"+#4�,2'-/(

/(�ƤƬưƼƴƮƺƮƬ� ƛ(Ƒ(&� ơƺƽƾƱƷƴưƴ� ƞ(ƚ(&� ƣƿưƴƹƺƮƽƶƴǁ� ƪ(Ə(� ƴ� ưƼ(�
ƖƹƮƬƳƴƮƹǇƵ� ƬƽƻƱƼƯƴƷƷƱƳ� ƴ� ƸƿƶƺƼƸƴƶƺƳ� ƿ� ƺƹƶƺƯƱƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�
ƭƺƷǈƹǇǁ(�ƛƹƶƺƯƱƸƬƾƺƷƺƯƴǋ(�,*+25�+-",#4�-3'.1(

0(�ſƬƷƴƹƴƹƬ�Ɩ(Ɩ(&�ƜƱƾƼƺƮƬ�ƀ(ƚ(&�žƺƼƺƹƶƺƮƬ�ƛ(Ƒ(�ƴ�ưƼ(�ƖƹǀƱƶǂƴƴ&�
ƮǇƳƮƬƹƹǇƱ�ƼƱưƶƴƸƴ�ƻƷƱƽƹƱƮǇƸƴ�ƯƼƴƭƬƸƴ&�Ʈ�ƯƱƸƬƾƺƷƺƯƴƴ(�ƛƹƶƺƯƱ'
ƸƬƾƺƷƺƯƴǋ(�,*+,5�1".#4�-/'.-(

1(�ſƺƼƹƴǄƱƮƬ�Ƒ(ž(�ƙƴƶƺƳǇ�ƻƼƴ�ƑƖƣ'ƴƹǀƱƶǂƴƴ(�ƛƭƳƺƼ�ƷƴƾƱƼƬƾƿ'
ƼǇ(�ƜƼƺƭƷƱƸǇ�ƸƱưƴǂƴƹƽƶƺƵ�ƸƴƶƺƷƺƯƴƴ(�,*+-5�.4�+*'+3(

2(�ƘƬƼƴƺƹƺƮƬ�Ƒ(Ɛ(&�ƐǇƶƺƮ�ƒ(Ə(�ſƬƹưƴưƺƳ�ƻƼƴ�ƯƱƸƺƭƷƬƽƾƺƳƬǁ(�ƛƹ'
ƶƺƯƱƸƬƾƺƷƺƯƴǋ(�,**15�+4�0,'1+(

3(�ƘƱƽƽƺƮƺƵ�Ƒ(ƞ(&�ƘƴƻƹƴǂƶƴƵ�Ə(Ƒ(&�ƛǃƶƿƼƺƮƬ�ƛ(ƙ(�ƙƴƶƺƳǇ�ƻƴǅƱ'
ƮƬƼƴƾƱƷǈƹƺƯƺ�ƾƼƬƶƾƬ(�ƜƼƺƭƷƱƸǇ�ƸƱư(�ƸƴƶƺƷƺƯƴƴ(�,**.5�0",#4�+3ǜ,-(

+*(� ƟƴƿƹƺƮƬ�ƚ(Ƒ(&� ƟƺƷƸƬǃƱƮƬ�ƞ(ƙ(&� ƓƯƺƼƺƮƬ�Ƙ(Ɩ(&�ƔưƬƹƺƮƬ�ƙ(Ƙ(�
ƛƽƺƭƱƹƹƺƽƾƴ�ƻƼƺƮƱưƱƹƴǋ�ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƺƵ�ƯƴƯƴƱƹǇ�ƻƼƴ�ƳƬƭƺƷƱ'
ƮƬƹƴǋǁ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ(� ƞƾƺƸƬƾƺƷƺƯƴǋ� ưƷǋ� ƮƽƱǁ(�
,*+/5�-,4�+3',+(

++(� ſƷƴƸƶƺ�ƚ(ƚ(&�ſƺƳƷƺƮƬ�ƫ(Ɩ(&�ơƺƽƾƱƷƴưƴ�ƞ(ƚ(�ƴ�ưƼ(�ƝƬƽƻƼƺƽƾƼƬ'
ƹƱƹƹƺƽƾǈ�ƾǋƲƱƷǇǁ�ƴ�ǁƼƺƹƴǃƱƽƶƴǁ�ƸƴƶƺƾƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ�Ʈ�Ɲƺƽ'
ƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ�ƻƺ�ƸƺưƱƷƴ�FC@?�ikh`kZf(�ƜƼƺƭƷƱƸǇ�ƸƱưƴǂƴƹ'
ƽƶƺƵ�ƸƴƶƺƷƺƯƴƴ(�,*+.5�+0�"+#4�-'3(

+,(� ƜƼƺƷƱƽƶƺƮƽƶƬǋ� Ɩ(Ƒ(&� ƘƴƾƿƹƺƮƽƶƬǋ� Ƙ(ž(&� ƝƿǂƶƬǋ� Ɠ(Ə(� ƝƱưƶƴƱ�
ƴƹƮƬƳƴƮƹǇƱ�ƸƴƶƺƳǇ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƺƹƶƺƯƱƸƬƾƺƷƺƯƴǃƱƽƶƴƸƴ�ƳƬƭƺƷƱ'
ƮƬƹƴǋƸƴ(�ƙƱưƴǂƴƹƽƶƴƱ�ƹƺƮƺƽƾƴ(�,*+-5�34�-1'.+(

+-(� ƝǇƭƬƶƺƮƬ�ƙ(Ə(&�ƏƭƿƯƺƮƬ�ƪ(ž(&�ſƬƷƴƹƴƹƬ�ƙ(Ɯ(�ƞƷƿǃƬƵ�ƼƬƹƹƱƵ�
ưƴƬƯƹƺƽƾƴƶƴ� ƼƴƹƺƺƼƭƴƾƺ'ǂƱƼƱƭƼƬƷǈƹƺƯƺ� ƸƿƶƺƼƸƴƶƺƳƬ� ƿ� ƼƱƭƱƹƶƬ�
ƽ� ƺƽƾƼǇƸ�ƷƴƸǀƺƭƷƬƽƾƹǇƸ�ƷƱƵƶƺƳƺƸ(�ƝƺƽƽƴƵƽƶƴƵ�ƲƿƼƹƬƷ�ưƱƾƽƶƺƵ�
ƯƱƸƬƾƺƷƺƯƴƴ�ƴ�ƺƹƶƺƷƺƯƴƴ(�,*+35�0"M+#(

+.(� ſƷǋƽƺƮƬ�ž(Ə(&�ƛǁƸƬƾ�Ƒ(Ə(&�ƜƬƼƺƮƴǃƹƴƶƺƮƬ�Ɠ(ƚ(�ƴ�ưƼ(�ƩǀǀƱƶ'
ƾƴƮƹƺƽƾǈ� ƻƺƳƬƶƺƹƬƳƺƷƬ� Ʈ� ƻƼƺǀƴƷƬƶƾƴƶƱ� ƴƹƮƬƳƴƮƹǇǁ� ƸƴƶƺƳƺƮ� ƿ�

ƭƺƷǈƹǇǁ� ƺƽƾƼǇƸƴ� ƸƴƱƷƺƴưƹǇƸƴ� ƷƱƵƶƺƳƬƸƴ(�ƙƱưƴǂƴƹƽƶƴƵ� ƞƺƮƱƾ(�
,*+15�+.4�++2'+,.(

+/(� <ZkZg� D(Dk(&� Gn\dZmbkZ� <(&� EaZmb[� L(� =Zg]b]^fbZ� [^_hk^� Zg]�
]nkbg`�ma^�_en\hgZshe^�^kZ4�ik^oZe^g\^&� mri^�h_�li^\b^l�Zg]�ZiikhZ\a�
mh�mk^Zmf^gm�bg�Z�m^kmbZkr�\Zk^�\hffngbmr�ahlibmZe(�M\Zg](�D(�Cg_^\(�>bl(�
,**+5�--4+-1'+-3(

+0(� <h]^r� A(J(@ng`Ze� bg_^\mbhg� bg� \Zg\^k� iZmb^gml� ǜ� Zg� ho^kob^p(�
+33*5�,4�.-(

+1(� <h]^r� A(J(� @ng`Ze� bg_^\mbhg� bg� g^nmkhi^gb\� iZmb^gml4� iZlm�
Z\ab^o^f^gml� Zg]� _nmnk^� ikh[e^fl(� Cg� D(� EeZlm^kldr� "^]#&� @^[kbe^�
g^nmkhi^gbZ(�+3314�0-'1.(

+2(� <h]^r� A(J(&� GZk]Zgb� G(&� BZggZ� B(;(� ^m� Ze(� Na^� ^ib]^fbheh`r�
h_� =Zg]b]Z� `eZ[kZmZ� Zg]� =Zg]b]Z� Ze[b\Zgl� _ng`^fbZ� bg�
bffngh\hfikhfbl^]� iZmb^gml� pbma� \Zg\^k(� ;f(� D(� G^](� ,**,5� ++,4�
-2*'-2/(

+3(� ;(� PZsjn^s'AhgsZe^s� >(&� GZ\¿Zl� <(� ^m� Ze(� IkZe� `^hmkb\ahlbl4�
k^ihkm�h_�+,�\Zl^l(�D(�IkZe�M\b(�,*+*5�/,�"-#4�.11'.2-(

,*(� ?]fhg]� G(<(&� QZeeZ\^� M(?(&� G\=ebla� >(E(� ^m� Ze(� Hhlh\hfbZe�
[ehh]lmk^Zf� bg_^\mbhgl� bg� Ogbm^]� MmZm^l� ahlibmZel4� Z� mak^^'r^Zk�
ZgZerlbl(�=ebg(�Cg_^\m(�>bl(�+3335�,34�,-3',..(

,+(� A^gm^�M(&�Mhab^k�>(&�=hmhg�?(�^m�Ze(�C]^gmb_b\Zmbhg�h_�A^hmkb\anf�
\Zg]b]nf�Zm� ma^�li^\b^l�Zg]�lmkZbg� e^o^e4�ikhihlZe� _hk�Z�lmZg]Zk]bs^]�
ikhmh\he(�D(�Cg](�Gb\kh[bhe(�<bhm^\aghe(�,**05�--"+,#4�+*+3'-+(

,,(� B^gkb\a� N(D(&� GZkmr� @(G(&� Gbeg^k� >(;(� Dk(� ^m� Ze(� >bll^fbgZm^]�
A^hmkb\anf� \Zg]b]nf� bg_^\mbhg� bg� Z� iZmb^gm� pbma� k^eZil^]� Z\nm^�
fr^eh`^ghnl� e^nd^fbZ� _heehpbg`� Zeeh`^g^b\� lm^f� \^ee� mkZglieZgmZmbhg�
Zg]�k^ob^p�h_�ma^�ebm^kZmnk^(�NkZglie(�Cg_^\m(�>bl(�,**3(�++�"/#4�./2'.0,(

,-(� Ek\f^kr� P(&� <Zkg^l� ;(D(� Hhg'Ze[b\Zgl� =Zg]b]Z� lii� \Znlbg`�
_ng`Z^fbZ4� iZmah`^gb\bmr� Zg]� Zgmb_ng`Ze� k^lblmZg\^(� D(� Bhli(� Cg_^\m(�
,**,5�/*4�,.-',0*(

,.(� Grbgm� N(&� >rdanbs^g� G(D(&� G\>hgZe]� =(B(&� Lb[^l� D(;(�
Jhlmhi^kZmbo^�_ng`Ze�̂ g]himaZefbmbl�]n^�mh�A^hmkb\anf�\Zg]b]nf(�G^](�
Gr\he(�=Zl^�L^i(�,*+/5�+"+*#4�.'0(�]hb4�+*(+*+0)c(ff\k(,*+/(++(**+

,/(� Ilmkhldr'T^b\ag^k� F(&� L^q� D(B(&� JZiiZl� J(� ^m� Ze(� ;gmb_ng`Ze�
lnl\^imb[bebmr� lnko^r� h_� ,***� [ehh]lmk^Zf� =Zg]b]Z� blheZm^l� bg� ma^�
Ogbm^]�MmZm^l(�;gmbfb\kh[(�;`^gml�=a^fhma^k(�,*+-5�.14�-+.3'-+/.(

,0(� JZiiZl� J(A(&� L^q� D(B(&� Mh[^e� D(>(� ^m� Ze(� Anb]^ebg^l� _hk� ma^�
mk^Zmf^gm�h_�\Zg]b]bZlbl(�=ebg(�Cg_^\m(�>bl(�,**.5�-24�+0+'+23(

,1(� JZiiZl�J(A(&�L^q�D(B(&�F^^�D(�^m�Ze(�;�ikhli^\mbo^�h[l^koZmbhgZe�
lmn]r� h_� \Zg]b]^fbZ4� ^ib]^fbheh`r&� ma^kZir&� Zg]� bg_en^g\^l� hg�
fhkmZebmr� bg�ahlibmZebs^]�Z]nem�Zg]�i^]bZmkb\�iZmb^gml(�=ebg(� Cg_^\m(�>bl(�
,**-5�-14�0-.'0.-(

,2(� J^kekhma�D(&�=ahb_�<(&�Mi^ee[^k`�<(�Hhlh\hfbZe�_ng`Ze�bg_^\mbhgl4�
^ib]^fbheh`r&�]bZ`ghlbl&�Zg]�mk^Zmf^gm(�>boblbhg�h_�Cg_^\mbhnl�>bl^Zl^l�
 �>^iZkmf^gm�h_�G^]b\bg^&�BZk[hk'Ogbo^klbmr�h_�=Zeb_hkgbZ�Fhl�;g`^e^l�
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"O=F;#�G^]b\Ze�=^gm^k�Zg]�>Zob]�A^__^g�M\ahhe�h_�G^]b\bg^�Zm�O=F;&�
=Zeb_hkgbZ&�OM;(�G^]b\Ze�Gr\heh`r(�,**15�./4�-,+'-.0(

,3(� J_Zee^k� G(;(&� Dhg^l� L(H(&� >h^f� A(P(� ^m� Ze(� <ehh]lmk^Zf�
bg_^\mbhgl� ]n^� mh� =Zg]b]Z� li^\b^l4� l^gmkr� Zgmbfb\kh[bZe� lnko^beeZg\^�
ikh`kZf� bg�Hhkma�;f^kb\Z�Zg]�FZmbg�;f^kb\Z&�+331'+332(�;gmbfb\kh[(�
;`^gml�=a^fhma^kǊ�,***5�..4�1.1'/+(

-*(� J_Zee^k� G(;(&� >b^d^fZ� >(D(&� Dhg^l� L(H(� ^m� Ze(� Cgm^kgZmbhgZe�
lnko^beeZg\^� h_� [ehh]lmk^Zf� bg_^\mbhgl� ]n^� mh� =Zg]b]Z� li^\b^l4�
_k^jn^g\r� h_� h\\nkk^g\^� Zg]� bg� obmkh� lnl\^imb[bebmb^l� mh� _en\hgZshe^&�

kZon\hgZshe^&�Zg]�ohkb\hgZshe^�h_�blheZm^l�\hee^\m^]�_khf�+331�makhn`a�
+333�bg�ma^�l^gmkr�Zgmbfb\kh[bZe�lnko^beeZg\^�ikh`kZf(�D(�=ebg(�Gb\kh[bhe(�
,**+5�-34ƴ-,/.'-,/3(

-+(� NlZb�G(B(&�Bln�D(@(&�=an�M(G(�^m�Ze(�=ebgb\Ze�Zg]�fb\kh[bheh`b\Ze�
\aZkZ\m^kblmb\l&�Zg]�bfiZ\m�h_�ma^kZi^nmb\�lmkZm^`b^l�hg�ma^�hnm\hf^l�
h_�\abe]k^g�pbma�\Zg]b]^fbZ(�M\b�L^i(�,*+15�1"+#4�+*2-(

-,(� QZrg^� J(;(� 2� H==FM(� L^_^k^g\^� f^mah]� _hk� [khma� ]benmbhg�
Zgmb_ng`Ze�lnl\^imb[bebmr� m^lmbg`�h_�r^Zlml5�Ziikho^]�lmZg]Zk](�H==FM�
]h\nf^gm�G,1';,(�H==FM(�,**,5�+1(

L?@?L?H=?M4
+(�<Z`bkhoZ� H(� M(&� >khghoZ� I(� G(&� PhedhoZ� G(� ;(� >rgZfb\l� h_� ma^�

_k^jn^g\r�h_�_ng`Ze�bg_^\mbhgl�bg�iZmb^gml�pbma�a^fh[eZlmhl^l(�<nee^mbg�h_�
ma^�H(�H(�<ehdabg�LnllbZg�k^l^Zk\a�\^gm^k(�+3315�24,/',2(

,(�<Z`bkhoZ� H(� M(&� >khghoZ� I(� G(&� PhedhoZ� G(� ;(� @^Zmnk^l� h_� _ng`Ze�
bg_^\mbhgl� bg�iZmb^gml�pbma�a^fh[eZlmhl^l(�<nee^mbg�h_� ma^�<ehdabg�\Zg\^k�
k^l^Zk\a� \^gm^k� h_� ma^� LnllbZg� ;\Z]^fr� h_� f^]b\Ze� M\b^g\^l(� +3325�
3"-#4.-'.3(

-(�<neb^oZ�H(�<(�@ng`Ze�bg_^\mbhgl�Zl�Z�\hfieb\Zmbhg�h_�\a^fhma^kZir�bg�
iZmb^gml�pbma�a^fh[eZlmhl^l(�G^]b\Ze�=hng\be(�,*+,5�+4/*'/0(

.(�Lh`Z\a^oZ� Sn(� Ə(&� JhihoZ�G(� I(&� GZkdhoZ� C(� P(� CgoZlbo^� fr\hl^l�
\Znl^]� [r� kZk^� iZmah`^gl� bg� \abe]k^g� pbma� fZeb`gZgm� mnfhkl� Zg]� ghg'
fZeb`gZgm� ]bl^Zl^l� h_� a^fZmhihb^mb\� Zg]� erfiaZmb\� mblln^� Z`Zbglm� ma^�
[Z\d`khng]�h_�[hg^�fZkkhp�mkZglieZgmZmbhg�Zg]�Zgmbmnfhk�\a^fhma^kZir(�
J^]bZmkb\l(�Mi^kZgldr�fZ`Zsbg^5�,*+35�32"+#4,2'-/(

/(�MaZ]kbohoZ� I(� P(&� >b]b� M(� H(&� =an]bgholdbda� Sn(� ;(� Zg]� hma^kl(�
CgoZlbo^�Zli^k`beehlbl�Zg]�fn\hkfr\hlbl� bg�hg\ha^fZmheh`b\Ze�iZmb^gml(�
Ig\ha^fZmheh`r(�,*+25�+-",#4�-3'.1(

0(�EZebgbgZ�C(�C(&�J^mkho�O(�H(&�AhkhgdhoZ�I(�P(&�^m\(�Cg_^\mbhgl�\Znl^]�[r�
kZk^�_ng`b�bg�B^fZmheh`r(�Ig\ha^fZmheh`r(�,*+,5�1".#4�-/'.-(

1(� Ehkgbla^oZ� P(� A(� Gr\hl^l� bg� BCP� bg_^\mbhg(� Fbm^kZmnk^� k^ob^p(�
Jkh[e^fl�h_�f^]b\Ze�Gr\heh`r(�,*+-5�.4�+*'+3(

2(�FZkbhgho�P(�<(&�>(�;(�<rdho(�=Zg]b]bZlbl�bg�a^fZmheh`b\�fZeb`gZg\b^l(�
Ig\ha^fZmheh`r(�,**15�+4�0,�mh�1+(

3(�Fh^ll�M(�P(&�Fbigbmldr�;(P(&�I\adnkhoZ�I(�G(�_ng`Ze�Cg_^\mbhgl�h_�ma^�
]b`^lmbo^�mkZ\m(�Jkh[e^fl�f^](�fr\heh`b^l(�,**.5�0",#4�+3ǜ,-(

+*(� NbnghoZ� H(� P(&� NhefZ\a^oZ� M(�G(&� ?`hkhoZ� F(� C(&� Ta]ZghoZ�G(� F(�
@^Zmnk^l�h_�ikh_^llbhgZe�ar`b^g^�bg�]bl^Zl^l�h_�ma^�hkZe�fn\hlZ(�>^gmblmkr�
_hk�^o^krhg^(�,*+/5�-,4�+3',+(

++(� Eebfdh�H(�H(&�EhsehoZ�SZ(� C(&�>b]b�M(�H(&�^m\(�Jk^oZe^g\^�h_�l^o^k^�
Zg]�\akhgb\�fr\hmb\�]bl^Zl^l�bg�ma^�LnllbZg�@^]^kZmbhg�Z\\hk]bg`�mh�ma^�
FC@?�ikh`kZf�fh]^e(�Jkh[e^fl�h_�f^]b\Ze�Gr\heh`r(�,*+.5�+0�"+#4�-'3(

+,(� Jkhe^ldholdZrZ� C(� P(&� FbmngholdZrZ� F(� A(&� LnmldZrZ� ?(� ;(� LZk^�
bgoZlbo^�fr\hl^l� bg� iZmb^gml�pbma� hg\h`^fZmheh`b\Ze� ]bl^Zl^l(�G^]b\Ze�
g^pl(�,*+-5�34�-1'.+(

+-(� Lr[ZdhoZ�G(� ;(&� ;[n`hoZ� Sn(� A(&� EZebgbgZ�G(� J(� ;� =Zl^� h_� ^Zker�
]bZ`ghlbl� h_� kabghhk[bmh\^k^[kZe� fn\hkfr\hlbl� bg� Z� \abe]� pbma� Z\nm^�
erfiah[eZlmb\� e^nd^fbZ(� LnllbZg� chnkgZe� h_� i^]bZmkb\� B^fZmheh`r� Zg]�
Ig\heh`r(�,*+35�0"M+#(

+.(� EerZlhoZ� A(� ;(&� IdafZm� P(� ;(&� JZkhob\agbdhoZ� ?(� H(� Zg]� hma^kl(�
?__^\mbo^g^ll� h_� JhlZ\hgZshe^� bg� ma^� ik^o^gmbhg� h_� bgoZlbo^�fr\hl^l� bg�
iZmb^gml�pbma�Z\nm^�fr^ehb]�e^nd^fbZ(�G^]b\Ze�=hng\be(�,*+15�+.4�++2'+,.(

+/(� <ZkZg� D(Dk(&� Gn\dZmbkZ� <(&� EaZmb[� L(� =Zg]b]^fbZ� [^_hk^� Zg]�
]nkbg`�ma^�ɘn\hgZshe^�^kZ4�ik^oZe^g\^&� mri^�h_�li^\b^l�Zg]�ZiikhZ\a�mh�
mk^Zmf^gm�bg�Z�m^kmbZkr�\Zk^�\hffngbmr�ahlibmZe(�M\Zg](�D(�Cg_^\(�>bl(�,**+5�
--4+-1'+-3(

+0(� <h]^r�A(J(@ng`Ze�bg_^\mbhg�bg�\Zg\^k�iZmb^gml�ǜ�Zg�ho^kob^p(�+33*5�
,4�.-(

+1(� <h]^r� A(J(� @ng`Ze� bg_^\mbhg� bg� g^nmkhi^gb\� iZmb^gml4� iZlm�
Z\ab^o^f^gml� Zg]� _nmnk^� ikh[e^fl(� Cg� D(� EeZlm^kldr� "^]#&� @^[kbe^�
g^nmkhi^gbZ(�+3314�0-'1.(

+2(� <h]^r� A(J(&�GZk]Zgb�G(&� BZggZ� B(;(� ^m� Ze(� Na^� ^ib]^fbheh`r� h_�
=Zg]b]Z�`eZ[kZmZ�Zg]�=Zg]b]Z�Ze[b\Zgl�_ng`^fbZ�bg�bffngh\hfikhfbl^]�
iZmb^gml�pbma�\Zg\^k(�;f(�D(�G^](�,**,5�++,4�-2*'-2/(

+3(� ;(�PZsjn^s'AhgsZe^s�>(&�GZ\¿Zl�<(�^m�Ze(�IkZe�`^hmkb\ahlbl4�k^ihkm�
h_�+,�\Zl^l(�D(�IkZe�M\b(�,*+*5�/,�"-#4�.11'.2-(

,*(� ?]fhg]� G(<(&� QZeeZ\^� M(?(&� G\=ebla� >(E(� ^m� Ze(� Hhlh\hfbZe�
[ehh]lmk^Zf�bg_^\mbhgl� bg�Ogbm^]�MmZm^l�ahlibmZel4�Z� mak^^'r^Zk�ZgZerlbl(�
=ebg(�Cg_^\m(�>bl(�+3335�,34�,-3',..(

,+(� A^gm^� M(&� Mhab^k�>(&� =hmhg� ?(� ^m� Ze(� C]^gmbɗ\Zmbhg� h_�A^hmkb\anf�
\Zg]b]nf� Zm� ma^� li^\b^l� Zg]� lmkZbg� e^o^e4� ikhihlZe� _hk� Z� lmZg]Zk]bs^]�
ikhmh\he(�D(�Cg](�Gb\kh[bhe(�<bhm^\aghe(�,**05�--"+,#4�+*+3'-+(

,,(� B^gkb\a� N(D(&� GZkmr� @(G(&� Gbeg^k� >(;(� Dk(� ^m� Ze(� >bll^fbgZm^]�
A^hmkb\anf� \Zg]b]nf� bg_^\mbhg� bg� Z� iZmb^gm� pbma� k^eZil^]� Z\nm^�
fr^eh`^ghnl�e^nd^fbZ�_heehpbg`�Zeeh`^g^b\�lm^f�\^ee�mkZglieZgmZmbhg�Zg]�
k^ob^p�h_�ma^�ebm^kZmnk^(�NkZglie(�Cg_^\m(�>bl(�,**3(�++�"/#4�./2'.0,(

,-(� Ek\f^kr� P(&� <Zkg^l� ;(D(� Hhg'Ze[b\Zgl� =Zg]b]Z� lii� \Znlbg`�
_ng`Z^fbZ4�iZmah`^gb\bmr�Zg]�Zgmb_ng`Ze�k^lblmZg\^(�D(�Bhli(�Cg_^\m(�,**,5�
/*4�,.-',0*(

,.(� Grbgm�N(&�>rdanbs^g�G(D(&�G\>hgZe]�=(B(&�Lb[^l�D(;(�Jhlmhi^kZmbo^�
_ng`Ze� ^g]himaZefbmbl� ]n^� mh� A^hmkb\anf� \Zg]b]nf(�G^](�Gr\he(� =Zl^�
L^i(�,*+/5�+"+*#4�.'0(�]hb4�+*(+*+0)c(ff\k(,*+/(++(**+

,/(� Ilmkhldr'T^b\ag^k� F(&� L^q� D(B(&� JZiiZl� J(� ^m� Ze(� ;gmb_ng`Ze�
lnl\^imb[bebmr�lnko^r�h_�,***�[ehh]lmk^Zf�=Zg]b]Z�blheZm^l�bg�ma^�Ogbm^]�
MmZm^l(�;gmbfb\kh[(�;`^gml�=a^fhma^k(�,*+-5�.14�-+.3'-+/.(

,0(� JZiiZl�J(A(&�L^q�D(B(&�Mh[^e�D(>(�̂ m�Ze(�Anb]^ebg^l�_hk�ma^�mk^Zmf^gm�
h_�\Zg]b]bZlbl(�=ebg(�Cg_^\m(�>bl(�,**.5�-24�+0+'+23(

,1(� JZiiZl� J(A(&� L^q� D(B(&� F^^� D(� ^m� Ze(� ;� ikhli^\mbo^� h[l^koZmbhgZe�
lmn]r�h_�\Zg]b]^fbZ4�^ib]^fbheh`r&� ma^kZir&�Zg]� bgɘn^g\^l�hg�fhkmZebmr�
bg�ahlibmZebs^]�Z]nem�Zg]�i^]bZmkb\�iZmb^gml(�=ebg(�Cg_^\m(�>bl(�,**-5�-14�0-.'
0.-(

,2(� J^kekhma� D(&�=ahb_�<(&� Mi^ee[^k`�<(�Hhlh\hfbZe� _ng`Ze� bg_^\mbhgl4�
^ib]^fbheh`r&� ]bZ`ghlbl&� Zg]� mk^Zmf^gm(�>boblbhg�h_� Cg_^\mbhnl�>bl^Zl^l�
 � >^iZkmf^gm� h_�G^]b\bg^&� BZk[hk'Ogbo^klbmr� h_� =Zeb_hkgbZ� Fhl� ;g`^e^l�
"O=F;#�G^]b\Ze� =^gm^k� Zg]� >Zob]� A^__^g� M\ahhe� h_�G^]b\bg^� Zm� O=F;&�
=Zeb_hkgbZ&�OM;(�G^]b\Ze�Gr\heh`r(�,**15�./4�-,+'-.0(

,3(� J_Zee^k�G(;(&�Dhg^l�L(H(&�>h^f�A(P(�^m�Ze(�<ehh]lmk^Zf�bg_^\mbhgl�
]n^�mh�=Zg]b]Z�li^\b^l4�l^gmkr�Zgmbfb\kh[bZe�lnko^beeZg\^�ikh`kZf�bg�Hhkma�
;f^kb\Z�Zg]�FZmbg�;f^kb\Z&�+331'+332(�;gmbfb\kh[(�;`^gml�=a^fhma^kǊ�
,***5�..4�1.1'/+(

-*(� J_Zee^k� G(;(&� >b^d^fZ� >(D(&� Dhg^l� L(H(� ^m� Ze(� Cgm^kgZmbhgZe�
lnko^beeZg\^�h_�[ehh]lmk^Zf�bg_^\mbhgl�]n^�mh�=Zg]b]Z�li^\b^l4�_k^jn^g\r�
h_� h\\nkk^g\^� Zg]� bg� obmkh� lnl\^imb[bebmb^l� mh� ɘn\hgZshe^&� kZon\hgZshe^&�
Zg]�ohkb\hgZshe^�h_�blheZm^l�\hee^\m^]�_khf�+331�makhn`a�+333�bg�ma^�l^gmkr�
Zgmbfb\kh[bZe� lnko^beeZg\^� ikh`kZf(� D(� =ebg(� Gb\kh[bhe(� ,**+5� -34ƴ-,/.'
-,/3(

-+(� NlZb�G(B(&� Bln� D(@(&� =an� M(G(� ^m� Ze(� =ebgb\Ze� Zg]�fb\kh[bheh`b\Ze�
\aZkZ\m^kblmb\l&�Zg]�bfiZ\m�h_�ma^kZi^nmb\�lmkZm^`b^l�hg�ma^�hnm\hf^l�h_�
\abe]k^g�pbma�\Zg]b]^fbZ(�M\b�L^i(�,*+15�1"+#4�+*2-(

-,(� QZrg^� J(;(� 2� H==FM(� L^_^k^g\^� f^mah]� _hk� [khma� ]benmbhg�
Zgmb_ng`Ze� lnl\^imb[bebmr� m^lmbg`� h_� r^Zlml5� Ziikho^]� lmZg]Zk](� H==FM�
]h\nf^gm�G,1';,(�H==FM(�,**,5�+1(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƖƳƼƱƶƻƯ�Ɲ(Ɩ(+�ǜ�ƶ(Ƹ(ƹ(&�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƻƼƺƻƱưƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&��

IL=C>�C>4�****'***,'2/2.'.*2R(
ĥƶǀƻƼƱƯ�Ɵ(Ɩ(+�ǜ�ư(Ƹ(ƹ(&�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&��

IL=C>�C>4�****'***+'322+'0/1.(
ĥƼƹƺƯǄåƱƯ�Ø(ƞ(+�ǜ�ƶ(Ƹ(ƹ(&�ƳƬƮƱưƿǊǅƬǋ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƴƸ�ƺƾưƱƷƱƹƴƱƸ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƺƷƴƶƷƴƹƴƶƴ&��

IL=C>�C>4�****'***,'0032'22,R(
ƅÚƺƯƻƼƱƯ�ƛ(Ɵ(,�ǜ�ư(Ƹ(ƹ(&�ƻƼƺǀƱƽƽƺƼ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƽ�ƶƿƼƽƺƸ�ƖƒƜƛ&��

IL=C>�C>4�****'***,'+12+'*,3+(
+ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��

�ƜƼƴƮƺƷƲƽƶƴƵ�ƴƽƽƷƱưƺƮƬƾƱƷǈƽƶƴƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ���ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ��
ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ&�ƚƴƲƹƴƵ�ƚƺƮƯƺƼƺư&�Ɲƺƽƽƴǋ

,ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��
�ƐƬǄƶƴƼƽƶƴƵ�ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ��
ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ&�ƀǀƬ&�Ɲƺƽƽƴǋ(
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H(P(�NbnghoZ+�ǜ�G>&�;llh\bZm^�Jkh_^llhk&�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr&�IL=C>�C>4�****'***+'322+'0/1.(
M(G(�NhefZ\a^oZ+�ǜ�Ja(�>(&�a^Z]�h_�Na^kZi^nmb\�>^iZkmf^gm�h_�ma^�>^gmZe�I_ɗ\^&�IL=C>�C>4�****'***,'0032'22,R(
C(H(�OlfZghoZ,�ǜ�G>&�Jkh_^llhk&�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr&�IL=C>�C>4�****'***,'+12+'*,3+(
+Jkbohesaldr�L^l^Zk\a�G^]b\Ze�Ogbo^klbmr�h_�ma^�Gbgblmkr�h_�B^Zema�h_�ma^�LnllbZg�@^]^kZmbhg&�Hbsagbr�Hho`hkh]&�LnllbZ(
,<Zladbk�MmZm^�G^]b\Ze�Ogbo^klbmr�h_�ma^�Gbgblmkr�h_�B^Zema�h_�ma^�LnllbZg�@^]^kZmbhg&�O_Z&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƖƳƼƱƶƻƯ�Ɲ(Ɩ(�)�F(P(�P]hobgZ&�?'fZbe4�dZllZg]kZ:fZbe(kn
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Ƣåƶǌƻå
Ɩ� ƼưƵƼƾå� ƹƶƿåƾƯƿǀƾǈ� ƼưÚǀƴƳƯåƿÚǌ� ǀǂǀƳǅåƻƶå� ƲƶƲƶåƻƶǄåÚƸƼƲƼ� ÚƼÚƿƼǌƻƶǌ� ƽƼƹƼÚƿƶ� ƾƿƯ� ƶ� ƵǀưƼǄåƹǋÚƿƻƼƲƼ�

ƽƾƼƿåƵƯ� ƽƼÚƹå� ƽƾƼƱåƳǍƻƻƼƲƼ� ǂƶƾǀƾƲƶǄåÚƸƼƲƼ&� ǂƶƺƶƼƹǀǄåƱƼƲƼ� ƶ� ƼƾƿƼƽåƳƶǄåÚƸƼƲƼ� ǊƿƯƽƼƱ� ƹåǄåƻƶǌ� ƽƾƶ�
ƼƻƸƼƹƼƲƶǄåÚƸƶǂ� ƵƯưƼƹåƱƯƻƶǌǂ� ǄåƹǋÚƿƻƼ'ƹƶǃåƱƼƷ� ƼưƹƯÚƿƶ(� ƥåƹǉ� ƶÚÚƹåƳƼƱƯƻƶǌ� ǝ� ƼưƼưǆåƻƶå� ƶ� ƯƻƯƹƶƵ�
ÚƼƱƾåƺåƻƻǈǂ� ƶÚÚƹåƳƼƱƯƻƶƷ� Ʊ� ƼưƹƯÚƿƶ� ƸƼƺƽƹåƸÚƻƼƲƼ� ƹåǄåưƻƼƲƼ� ƳåƷÚƿƱƶǌ�ǁƶƿƼƸƼƺƽƼƵƶǃƶƷ� ƶƵ� ƹåƸƯƾÚƿƱåƻƻǈǂ�
ƾƯÚƿåƻƶƷ&� ƱƸƹǋǄƯǋǆƶǂ� ƽƾƼƿƶƱƼƱƼÚƽƯƹƶƿåƹǉƻǈƷ&� ƯƻƿƶƺƶƸƾƼưƻǈƷ&� ƯƻƿƶƼƸÚƶƳƯƻƿƻǈƷ&� ƼƻƸƼƽƾƼƿåƸƿƼƾƻǈƷ�
ƸƼƺƽƼƻåƻƿǈ�Ƴƹǌ�ƽƾƶƺåƻåƻƶǌ�Ʊ�ƼƻƸƼÚƿƼƺƯƿƼƹƼƲƶƶ(�ƠƽƼƹƯÚƸƶƱƯƿåƹƶ�ƽƼƹƼÚƿƶ�ƾƿƯ�ƾƯÚƿƶƿåƹǉƻƼƲƼ�ƽƾƼƶÚǂƼƴƳåƻƶǌ&�
ƻƯƾǌƳǀ� Ú� ƱǈƾƯƴåƻƻǈƺ� ƺåÚƿƻǈƺ� ƯƻƿƶƺƶƸƾƼưƻǈƺ� ƶ� ƼǄƶǆƯǋǆƶƺ� ƳåƷÚƿƱƶåƺ� ǀƹǀǄǅƯǋƿ� ƲƶƲƶåƻǀ� ƽƼƹƼÚƿƶ� ƾƿƯ� ƶ�
ƼƸƯƵǈƱƯǋƿ�ǁƶƿƼƿåƾƯƽåƱƿƶǄåÚƸƼå�ƱƼƵƳåƷÚƿƱƶå�ƻƯ�ƼƾƲƯƻƶƵƺ�Ʊ�ǃåƹƼƺ(�ƠƽƼƹƯÚƸƶƱƯƿåƹƶ�ƻƯ�ƼÚƻƼƱå�ǁƶƿƼƸƼƺƽƼƵƶǃƶƷ�
ƽƾåƳƼƿƱƾƯǆƯǋƿ� ƽƼÚƹåƳÚƿƱƶǌ� ǂƶƺƶƼƹǀǄåƱƼƷ� ƿåƾƯƽƶƶ� ƶ� ƳƯƹǉƻåƷǅåå� ƾƯƵƱƶƿƶå� ƼƻƸƼƹƼƲƶǄåÚƸƼƲƼ� ƽƾƼǃåÚÚƯ(�
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Abstract
;�k^ob^p�h_� ma^� ebm^kZmnk^�]bl\nll^l� ma^�]^m^kbhkZmbhg�h_� ma^�ar`b^gb\�lmZm^�h_� ma^�hkZe�\Zobmr�Zg]�]^gmnk^�Z_m^k� ma^�

lnk`b\Ze&�\a^fh'kZ]bZmbhg�Zg]�hkmahi^]b\�lmZ`^l�h_�mk^Zmf^gm�_hk�\Zg\^k�h_�ma^�fZqbeeh_Z\bZe�k^`bhg(�Na^�inkihl^�h_�ma^�
lmn]r�bl�mh�`^g^kZebs^�Zg]�ZgZers^�fh]^kg�k^l^Zk\a�bg�ma^�ɔ^e]�h_�ma^�\hfie^q�ma^kZi^nmb\�^__^\m�h_�iarmh\hfihlbm^l�
_khf� f^]b\bgZe� ieZgml&� bg\en]bg`� Zgmb'bgɕZffZmhkr&� Zgmbfb\kh[bZe&� Zgmbhqb]Zgm&� Zg]� hg\hikhm^\mbo^� \hfihg^gml� _hk�
nl^� bg�hg\heh`b\Ze�]^gmblmkr(Ghnma� kbgl^l�h_�ieZgm�hkb`bg&�Zehg`�pbma�Z�ikhghng\^]� eh\Ze�Zgmbfb\kh[bZe� Zg]�\e^Zglbg`�
^__^\m&� bfikho^� hkZe� ar`b^g^� Zg]� aZo^� Z� iarmhma^kZi^nmb\� ^__^\m� hg� ma^� [h]r� Zl� Z� pahe^(� Ghnma� kbgl^l� [Zl^]� hg�
iarmh\hfihlbmbhgl�ik^o^gm�ma^�^__^\ml�h_�\a^fhkZ]bhma^kZir�Zg]�ma^�_nkma^k�]^o^ehif^gm�h_�ma^�hg\heh`b\Ze�ikh\^ll(�
Na^� Zgmbhqb]Zgm&� hg\hikhm^\mbo^&� bffnghfh]neZmbg`� Zg]� Zgmbfb\kh[bZe� ^__^\ml� h_� ieZgm� ɕZohghb]l&� ZedZehb]l� Zg]�
iherlZ\\aZkb]^l�maZm�lrlm^fb\Zeer�bgab[bm�ma^�ikh\^ll�h_�f^mZlmZlbl�Zk^�]^l\kb[^](

E^rphk]l4�hg\heh`b\Ze�]bl^Zl^l�h_�ma^�fZqbeeh_Z\bZe�k^`bhg&�hkZe�ar`b^g^&�]^gmnk^l&�fhnmapZla^l&�iarmh\hfihlbmbhgl(

L^\^bo^]4�*2(*.(,*,*5�k^obl^]4�*0(*0(,*,*5�Z\\^im^]4�+0(*0(,*,*(
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=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk� \bmZmbhg4�?(P(� NlZk^oZ� &� ;(A(� JhghfZk^oZ&� P(H(� NlZk^o(�Gh]^kg� ZiikhZ\a^l� mh� k^aZ[bebmZmbhg� iarmhma^kZir� bg�
hg\hlmhfZmheh`r(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

ƒƒƔƓƔƛƗƔ
Ƒ�ƻƺƽƷƱưƹƱƱ�ƮƼƱƸǋ�ƹƬƭƷǊưƬƱƾƽǋ�Ƽƺƽƾ�ƺƹƶƺƷƺƯƴǃƱ'

ƽƶƴǁ� ƳƬƭƺƷƱƮƬƹƴƵ� ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ� ƺƭƷƬƽƾƴ� "ƣƘƛ#�
U-1W(�ƣƬǅƱ�ƮƽƱƯƺ�ƻƺƼƬƲƬƱƾƽǋ�ƮƱƼǁƹǋǋ�ǃƱƷǊƽƾǈ(�ƜƺƽƷƱ'
ƺƻƱƼƬǂƴƺƹƹǇƱ� ưƱǀƱƶƾǇ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ&� ƽƺƺƭǅƬǊ'
ǅƴƱƽǋ� ƽ� ƻƺƷƺƽƾǈǊ� ƹƺƽƬ� ƴ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƺƵ&�
ƴƸƱǊƾƽǋ� ƿ� 1-&1��ƻƬǂƴƱƹƾƺƮ&� ǃƾƺ� ƳƹƬǃƴƾƱƷǈƹƺ�ƭƺƷǈǄƱ�
ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ưƼƿƯƴƸƴ�ƮƴưƬƸƴ�ưƱǀƱƶƾƺƮ�ǃƱƷǊƽƾƹƺ'
ƷƴǂƱƮƺƵ�ƺƭƷƬƽƾƴ�U+*W(�Ʃƾƺ�ƿƮƱƷƴǃƴƮƬƱƾ�Ƽƴƽƶ�ƼƬƳƮƴƾƴǋ�
ƺƽƷƺƲƹƱƹƴƵ� ƻƺƽƷƱ� ƺƻƱƼƬǂƴƵ&� Ʈ� ƽƮǋƳƴ� ƽ� ƾƼƿưƹƺƽƾǈǊ�
ƻƼƺƮƱưƱƹƴǋ� ƯƴƯƴƱƹƴǃƱƽƶƴǁ� ƸƱƼƺƻƼƴǋƾƴƵ&� ƮƽƷƱưƽƾƮƴƱ�
ƳƬƾƼƿưƹƱƹƴǋ� ƯƴƯƴƱƹƴǃƱƽƶƺƵ� ƺƭƼƬƭƺƾƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƴ�
ƹƬƼƿǄƱƹƴǋ� ƸƴƶƼƺƭƴƺǂƱƹƺƳƬ(� ƚƱƼƱưƶƺ� ƾƺƾƬƷǈƹƬǋ� ƼƱ'
ƳƱƶǂƴǋ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƻƼƴ�ƳƬƻƿǅƱƹƹƺƸ�ƺƻƿǁƺƷƱƮƺƸ�
ƻƼƺǂƱƽƽƱ�ƽ�ƽƺƭƷǊưƱƹƴƱƸ�ƬƭƷƬƽƾƴƶƴ�ǀƬƶƾƴǃƱƽƶƴ�ƹƱƮǇ'
ƻƺƷƹƴƸƬ&�ƻƺǉƾƺƸƿ�ƭƺƷƱƱ�2*��ƭƺƷǈƹǇǁ�ƻƺƯƴƭƬƱƾ�ƻƺƽƷƱ�
ƺƻƱƼƬǂƴƴ�ƺƾ�ƸƱƽƾƹǇǁ�ƼƱǂƴưƴƮƺƮ�U,&�+,W(
Ƒ�ƽƮǋƳƴ�ƽ�ǉƾƴƸ&�ƻƼƴ�ưƬƹƹƺƵ�ƻƬƾƺƷƺƯƴƴ�ƻƼƱưƻƺǃƾƱƹƴƱ�

ƺƾưƬƱƾƽǋ� ƶƺƸƭƴƹƴƼƺƮƬƹƹƺƸƿ� ƷƱǃƱƹƴǊ� ƳƷƺƶƬǃƱƽƾƮƱƹ'
ƹǇǁ�ƺƻƿǁƺƷƱƵ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ&�ƶƺƾƺƼƺƱ�ƮƶƷǊǃƬƱƾ�ǁƴ'
Ƹƴƺ'�ƴ�ƷƿǃƱƮƿǊ�ƾƱƼƬƻƴǊ(�Ƒ�ƭƺƷǈǄƴƹƽƾƮƱ�ƶƷƴƹƴǃƱƽƶƴǁ�
ƽƷƿǃƬƱƮ� ƻƺƽƷƱƺƻƱƼƬǂƴƺƹƹǇƱ� ưƱǀƱƶƾǇ� ƮƱƼǁƹƱƵ� ǃƱƷǊ'
ƽƾƴ�ǁƴƼƿƼƯƴǃƱƽƶƴƸ�ƻƿƾƱƸ�ƹƱ�ƿƽƾƼƬƹǋǊƾƽǋ�ƻƺƷƹƺƽƾǈǊ�ƴ&�
ƶƺƸƻƱƹƽƴƼƿǊƾƽǋ�ƸƱƾƺưƬƸƴ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ƺƼƾƺƻƱ'
ưƴƴ&�ƾƬƶ�ƶƬƶ�ƺƻƱƼƬƾƴƮƹƺƱ�ƿưƬƷƱƹƴƱ�ƾƬƶƺƵ�ƺƻƿǁƺƷƴ�ƻƼƴ'
Ʈƺưƴƾ�ƶ�ƺƭƼƬƳƺƮƬƹƴǊ�ƭƺƷǈǄƴǁ�ưƱǀƱƶƾƺƮ�ƶƺƽƾƹƺƵ�ƾƶƬƹƴ�
ƴ�ƽƷƴƳƴƽƾǇǁ&�ƶƺƾƺƼǇƱ�ƳƬƸƱǅƬǊƾƽǋ�ƻƼƺƾƱƳƬƸƴ�ƽ�ƺƭƾƿ'
ƼƬƾƺƼƬƸƴ� U+/W(� ƚƬƷƴǃƴƱ� ƺƽƾƬƾƶƺƮ� ƻƴǅƴ&� ƽƾƴƸƿƷƴƼƿƱƾ�
ƼƬƳƮƴƾƴƱ�ƴƹǀƱƶǂƴƴ�Ʈ�ƻƺƷƺƽƾƴ�ƼƾƬ&�ƸƴƶƼƺƭƹǇǁ�ƭƴƺƻƷǌ'
ƹƺƶ� ƹƬ� ƻƼƺƾƱƳƬǁ&� ƴ� ƾƼƱƭƿƱƾ� ƻƺƽƾƺǋƹƹƺƯƺ� ƻƺƷƺƽƶƬƹƴǋ�
ƻƺƷƺƽƾƴ�ƼƾƬ�ƴ&�ƮƺƳƹƴƶƬƱƾ�ƹƱƺƭǁƺưƴƸƺƽƾǈ�ƴƽƻƺƷǈƳƺƮƬ'
ƹƴǋ�ƺƻƺƷƬƽƶƴƮƬƾƱƷƱƵ&�ƭƱƳƺƻƬƽƹǇǁ�ƻƼƴ�ưƷƴƾƱƷǈƹƺƸ�ƴǁ�
ƿƻƺƾƼƱƭƷƱƹƴƴ&�ƾƺ�Ʊƽƾǈ�ǀƴƾƺƺƻƺƷƬƽƶƴƮƬƾƱƷƱƵ�U,-W(
ƛƽƷƬƭƷƱƹƴƱ�ƸƱǁƬƹƴƳƸƺƮ�ƻƼƺƾƴƮƺƴƹǀƱƶǂƴƺƹƹƺƵ�ƼƱ'

ƳƴƽƾƱƹƾƹƺƽƾƴ�ƺƼƯƬƹƴƳƸƬ�ƻƼƴ�ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ� ƳƬƭƺƷƱ'
ƮƬƹƴǋǁ�ƺƽƷƺƲƹǋƱƾƽǋ�ƻƼƺƮƺưƴƸƺƵ�ǁƴƸƴƺƷƿǃƱƮƺƵ�ƾƱƼƬ'
ƻƴƱƵ�U,&�.+W(�ƑƽƷƱưƽƾƮƴƱ�ƿƽƿƯƿƭƷƱƹƴǋ�ƻƼƴƺƭƼƱƾǌƹƹƺƯƺ�
ƴƸƸƿƹƺưƱǀƴǂƴƾƬ� ƹƬƴƭƺƷƱƱ� ǃƬƽƾǇƸƴ� ƺƽƷƺƲƹƱƹƴǋƸƴ�
ǋƮƷǋǊƾƽǋ�ƮƾƺƼƴǃƹǇƱ�ƴƹǀƱƶǂƴƴ�Ʈ�ƺƭƷƬƽƾƴ�ƺƻƱƼƬƾƴƮƹƺƯƺ�
ƮƸƱǄƬƾƱƷǈƽƾƮƬ(�ƛưƹƴƸ�ƴƳ�ƹƬƴƭƺƷƱƱ�ƳƹƬǃƴƸǇǁ�ƺƽƷƺƲ'
ƹƱƹƴƵ�ƻƼƺƾƴƮƺƺƻƿǁƺƷƱƮƺƯƺ�ƷƱǃƱƹƴǋ�ƻƷƺƽƶƺƶƷƱƾƺǃƹƺƯƺ�
ƼƬƶƬ�ƺƼƺǀƬƼƴƹƯƱƬƷǈƹƺƵ�ƺƭƷƬƽƾƴ&�Ƭ�ƾƬƶƲƱ�ƺƹƶƺƯƱƸƬƾƺ'
ƷƺƯƴǃƱƽƶƴǁ� ƳƬƭƺƷƱƮƬƹƴƵ� ǋƮƷǋƱƾƽǋ� ƺƼƬƷǈƹǇƵ�ƸƿƶƺƳƴƾ&�
ǃƬƽƾƺƾƬ�ƮƽƾƼƱǃƬƱƸƺƽƾƴ�ƶƺƾƺƼƺƯƺ�ƼƬƳƹƺƵ�ƽƾƱƻƱƹƴ�ƾǋƲƱ'
ƽƾƴ�ưƺƽƾƴƯƬƱƾ�+**��U1&�.+W(ƞƾƱƻƱƹǈ�ƾǋƲƱƽƾƴ�ƸƿƶƺƳƴƾƺƮ&�
ƿ� ƻƬǂƴƱƹƾƺƮ&� ƻƺƷƿǃƬǊǅƴǁ� ƷƱǃƱƹƴƱ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
ƼƬƽƾƴƾƱƷǈƹǇǁ�ƻƼƱƻƬƼƬƾƺƮ&�ƿƸƱƹǈǄƬƱƾ�ƻƺƶƬƳƬƾƱƷƴ�ƱƯƺ�
ƴƹƾƱƹƽƴƮƹƺƽƾƴ� ƹƬ� 1-&/�&� 1+&-�� ƴ� -*&0�&� Ƭ� ƶƬǃƱƽƾƮƺ�
ƲƴƳƹƴ�ƿƷƿǃǄƬƱƾ�ƹƬ�/*�&�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƻƬǂƴƱƹƾƬƸƴ&�
ƹƱ�ƴƽƻƺƷǈƳƿǊǅƴǁ�ưƬƹƹǇƱ�ƻƼƱƻƬƼƬƾǇ�U1W(
ƛƽƷƺƲƹƱƹƴǋ�Ʈ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƸƺƯƿƾ�ƾƬƶ�ƲƱ�ƻƼƺǋƮƷǋƾǈƽǋ�

Ʈ�ƼƱƳƿƷǈƾƬƾƱ�ƻƼǋƸƺƯƺ�ƻƺƮƼƱƲưƬǊǅƱƯƺ�ưƱƵƽƾƮƴǋ�ǂƴƾƺ'
ƽƾƬƾƴǃƱƽƶƴǁ�ƻƼƱƻƬƼƬƾƺƮ�ƹƬ�ƽƷƴƳƴƽƾƿǊ�ƺƭƺƷƺǃƶƿ�ƻƺƷƺ'
ƽƾƴ�ƼƾƬ(�ƑƹƱưƼƱƹƴƱ�Ʈ�ƼƺƾƺƮƿǊ�ƻƺƷƺƽƾǈ�ƴƹƺƼƺưƹǇǁ�ƸƬ'
ƾƱƼƴƬƷƺƮ�ƺƭƾƿƼƬǂƴƺƹƹǇǁ�ƻƼƺƾƱƳƺƮ�ưƺƻƺƷƹƴƾƱƷǈƹƺ�ƮǇ'
ƳǇƮƬƱƾ�ƴƳƸƱƹƱƹƴƱ�ƴƸƸƿƹƺƷƺƯƴǃƱƽƶƺƯƺ�ƺƾƮƱƾƬ�ƺƭǅƱƯƺ�
ƴ�ƸƱƽƾƹƺƯƺ�ƴ&�ƸƴƶƼƺǀƷƺƼǇ&�ƽ�ƻƺǋƮƷƱƹƴƱƸ�ƻƬƾƺƯƱƹƹǇǁ�
ǄƾƬƸƸƺƮ&�ƶƺƾƺƼǇƱ�ƻƼƺƹƴƶƬǊƾ�ƯƷƿƭƺƶƺ�Ʈ�ƻƼƺƾƱƳ�U,+W(
ƜƼƴƸƱƹƱƹƴƱ� ƻƼƱƻƬƼƬƾƺƮ� ƹƬ� ƼƬƽƾƴƾƱƷǈƹƺƵ� ƺƽƹƺƮƱ�

ƿ� ƭƺƷǈƹǇǁ� ƽƺ� ƳƷƺƶƬǃƱƽƾƮƱƹƹǇƸƴ� ƹƺƮƺƺƭƼƬƳƺƮƬƹƴǋƸƴ�
ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƼƾƬ�ƴ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ƺƭƷƬƽƾƴ�
ƻƺƶƬƳǇƮƬƱƾ�ǁƺƼƺǄƴƱ�ƼƱƳƿƷǈƾƬƾǇ�ƴ&�ƸƺƲƱƾ�ƼƬƽƽƸƬƾƼƴ'

ƮƬƾǈƽǋ�ƶƬƶ�ƺưƴƹ�ƴƳ�ƻƱƼƽƻƱƶƾƴƮƹǇǁ�ƸƱƾƺưƺƮ�ƻƼƺǀƴƷƬƶ'
ƾƴƶƴ� ƴ� ƷƱǃƱƹƴǋ� ƸƿƶƺƳƴƾƺƮ&� ƻƼƴǃǌƸ� ƴǁ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ�
ƭƺƷƱƱ� ǉǀǀƱƶƾƴƮƹƺ� ƻƺ� ƺƾƹƺǄƱƹƴǊ� ƶ� ưƼƿƯƴƸ� ƼƬƽƻƼƺ'
ƽƾƼƬƹƱƹƹǇƸ�ƸƱƾƺưƬƸ�ƴ�ƻƼƱƻƬƼƬƾƬƸ&�Ʈ�ǃƬƽƾƹƺƽƾƴ&�ǃƱƸ�
ƺƼƺǄƱƹƴǋ�ƼƾƬ�ƺƾƮƬƼƺƸ�ǂƮƱƾƶƺƮ�ƼƺƸƬǄƶƴ�ƴ�ƺƷƱƺƾƱƼƬ'
ƻƴƱƵ&�ƼƬƽƾƮƺƼƬƸƴ��žƱƶƽƺƼƬƷƬ��ƴ��ƟƬƹƾƿƸ�ƮƱƼưƱ��U,&�1W(

ƣƔƙƩ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƛƭƺƭǅƱƹƴƱ� ƴ� ƬƹƬƷƴƳ� ƽƺƮƼƱƸƱƹƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ�

Ʈ� ƺƭƷƬƽƾƴ� ƶƺƸƻƷƱƶƽƹƺƯƺ� ƷƱǃƱƭƹƺƯƺ� ưƱƵƽƾƮƴǋ� ǀƴƾƺ'
ƶƺƸƻƺƳƴǂƴƵ�ƴƳ�ƷƱƶƬƼƽƾƮƱƹƹǇǁ�ƼƬƽƾƱƹƴƵ&�ƮƶƷǊǃƬǊǅƴǁ�
ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇƵ&� ƬƹƾƴƸƴƶƼƺƭƹǇƵ&� Ƭƹƾƴƺƶƽƴ'
ưƬƹƾƹǇƵ&� ƺƹƶƺƻƼƺƾƱƶƾƺƼƹǇƵ� ƶƺƸƻƺƹƱƹƾǇ� ưƷǋ� ƻƼƴƸƱ'
ƹƱƹƴǋ�Ʈ�ƺƹƶƺƽƾƺƸƬƾƺƷƺƯƴƴ(

ſƵưƵƲƺƵǄƲƾƷƻƲ�ƾƻƾƿƻǌƺƵƲ�ƼƻƸƻƾƿƵ�ƽƿƭ�ƼƻƾƸƲ�
ƼƽƻƯƲƱƲƺƵǌ�ǂƵƽǀƽưƵǄƲƾƷƻưƻ�Ƶ�ƻƽƿƻƼƲƱƵǄƲƾƷƻưƻ�
ƸƲǄƲƺƵǌ
ƀ�ƻƬǂƴƱƹƾƺƮ&�ƽ�ƮƺƮƷƱǃƱƹƴƱƸ�Ʈ�ƺƹƶƺƷƺƯƴǃƱƽƶƴƵ�ƻƼƺ'

ǂƱƽƽ�ƣƘƛ&�ƻƺƽƷƱ�ƻƼƺƮƱưǌƹƹƺƯƺ�ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ�ƴ�ƺƼƾƺ'
ƻƱưƴǃƱƽƶƺƯƺ�ǉƾƬƻƺƮ�ƷƱǃƱƹƴǋ�ƹƬƭƷǊưƬƱƾƽǋ� ƿǁƿưǄƱƹƴƱ�
ƯƴƯƴƱƹƴǃƱƽƶƺƯƺ�ƽƺƽƾƺǋƹƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƴ�ƳƿƭƺǃƱƷǊƽƾ'
ƹƺƯƺ� ƻƼƺƾƱƳƬ(� ƝƬƽƻƼƺƽƾƼƬƹƱƹƴǊ� ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ&�
ƽƻƺƽƺƭƽƾƮƿǊƾ� ƽƺƻƿƾƽƾƮƿǊǅƴƱ� ǂƴƾƺƽƾƬƾƴǃƱƽƶƬǋ� ƾƱƼƬ'
ƻƴǋ&�ƷƱƵƶƺƻƱƹƴǋ�ƴ�ƴƸƸƿƹƺƽƿƻƼƱƽƽƴǋ(�ƜƼƴ�ƻƺƽƾƿƻƷƱƹƴƴ�
ưƷǋ�ƷƱǃƱƹƴǋ�Ʈ�ƺƹƶƺƷƺƯƴǃƱƽƶƴƱ�ƴ�ƺƹƶƺƯƱƸƬƾƺƷƺƯƴǃƱƽƶƴƱ�
ƽƾƬǂƴƺƹƬƼǇ+**�� ƻƬǂƴƱƹƾƺƮ� ƴƸƱǊƾ� ƹƱ� ƽƬƹƴƼƺƮƬƹƹƿǊ�
ƻƺƷƺƽƾǈ�ƼƾƬ�ƴ�ƶƼƬƵƹƱ�ƹƴƳƶƴƵ�ƿƼƺƮƱƹǈ�ƴƹưƴƮƴưƿƬƷǈƹƺƵ�
ƯƴƯƴƱƹǇ�ƻƺƷƺƽƾƴ�ƼƾƬ�U,&�-&�+,W&�ǃƾƺ�ƻƺƮǇǄƬƱƾ�Ƽƴƽƶ�ƼƬƳ'
Ʈƴƾƴǋ�ƺƽƾƱƺƼƬưƴƺƹƱƶƼƺƳƬ(
ſƺƺƻƱƼƬǂƴǋ� ƸƱƲưƿ� ưƼƺƲƲƱƮǇƸƴ� ƯƼƴƭƬƸƴ� =Zg]b]Z�

Ze[b\Zgl&� Mmk^imh\h\\nl� hkZebl&� ;\mbghfr\^l� lii(� ƽƻƺ'
ƽƺƭƽƾƮƿƱƾ� ƭƴƺƻƷƱƹƶƺƺƭƼƬƳƺƮƬƹƴǊ&� ƳƬǅƴǅƬǊǅƱƸƿ�
ƸƴƶƼƺƺƼƯƬƹƴƳƸǇ�ƹƬ�ƶƺƹƽƾƼƿƶǂƴƺƹƹƺƸ�ƸƬƾƱƼƴƬƷƱ�U,1W(�
ƏƹƬƷƺƯƴǃƹǇƱ� ưƬƹƹǇƱ� ƻƺƷƿǃƱƹǇ� ƺƾƱǃƱƽƾƮƱƹƹǇƸƴ� ƬƮ'
ƾƺƼƬƸƴ� Ʈ� ƺƾƹƺǄƱƹƴƴ� ƶƺƺƻƱƼƬǂƴƴ� ƾƬƶƴǁ� ƮƺƳƭƿưƴƾƱƷƱƵ�
ƶƬƶ� Mmk^imh\h\\nl� lZg`nbl&� @nlh[Z\m^kbnf� gn\e^Zmnf&�
JhkiarkhfhgZl�`bg`boZebl�U+.W(
ƞƻƱƶƾƼ�ƻƬƾƺƯƱƹƺƮ&�ƽƻƺƽƺƭƹǇǁ�ƮǇƳƮƬƾǈ�ƴƹǀƱƶǂƴƺƹ'

ƹǇƱ�ƺƽƷƺƲƹƱƹƴǋ�ƿ�ƴƸƸƿƹƺƽƿƻƼƱƽƽƴƼƺƮƬƹƹǇǁ�ƺƹƶƺƯƱ'
ƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƭƺƷǈƹǇǁ&�ƺǃƱƹǈ�ƼƬƳƹƺƺƭƼƬƳƱƹ�ǜ�ǉƾƺ�
ƭƬƶƾƱƼƴƴ&� ƯƼƴƭǇ&� ƮƴƼƿƽǇ� U,*W(� Ƒ� ƹƬƽƾƺǋǅƱƱ� ƮƼƱƸǋ&�
ƹƱƽƸƺƾƼǋ�ƹƬ�ƻƼƱƺƭƷƬưƬƹƴƱ�ƯƼƬƸƻƺƷƺƲƴƾƱƷǈƹǇǁ�Ƹƴ'
ƶƼƺƭƺƮ&� Ʈ� ƺƽƹƺƮƹƺƸ� ƶƺƬƯƿƷƬƳƺƹƱƯƬƾƴƮƹǇǁ� ƽƾƬǀƴƷƺ'
ƶƺƶƶƺƮ&� ƹƬƭƷǊưƬƱƾƽǋ� ƾƱƹưƱƹǂƴǋ� ƶ� ƻƺƮǇǄƱƹƴǊ� ưƺƷƴ�
ƯƼƬƸƺƾƼƴǂƬƾƱƷǈƹǇǁ� ƭƬƶƾƱƼƴƵ&� ƮƶƷǊǃƬǋ� ƬƹƬǉƼƺƭƹǇƱ�
ƮƴưǇ(
ƒƷǋ� ƯƴƯƴƱƹƴǃƱƽƶƺƯƺ� ƿǁƺưƬ� ƳƬ� ƽǆƱƸƹǇƸƴ� ƳƿƭƹǇƸƴ�

ƻƼƺƾƱƳƬƸƴ� ƻƼƱưƷƬƯƬǊƾƽǋ� ƿƽƾƼƺƵƽƾƮƬ� ƹƬ� ƺƽƹƺƮƱ� ƿƷǈ'
ƾƼƬǀƴƺƷƱƾƺƮƺƯƺ� ƴƳƷƿǃƱƹƴǋ&� ǃƾƺ� ƻƼƺƾƴƮƺƻƺƶƬƳƬƹƺ� ƺƹ'
ƶƺƷƺƯƴǃƱƽƶƴƸ�ƭƺƷǈƹǇƸ�ƴ&�ǀƺƾƺưƴƹƬƸƴǃƱƽƶƺƵ�ƾƱƼƬƻƴƴ(�
ƜƼƴƸƱƹƱƹƴƱ�ƼƬƽƾƮƺƼƬ�ưƷǋ�ƺǃƴƽƾƶƴ�ƻƼƺƾƱƳƬ&� ƿƽƴƷƴƮƬ'
Ʊƾ�ƺǃƴǅƬǊǅƱƱ�ưƱƵƽƾƮƴƱ�Ʈ�ưƮƬ�ƼƬƳƬ�ƳƬ�ƽǃƱƾ�ƿƽƶƺƼƱƹƴǋ�
ǁƴƸƴǃƱƽƶƺƵ�ƼƱƬƶǂƴƴ&�ƻƼƺǁƺưǋǅƱƵ�Ʈ�ǉƾƺƸ�ƼƬƽƾƮƺƼƱ&�ƴ�
ƿƮƱƷƴǃƱƹƴǋ� ƽƶƺƼƺƽƾƴ� ƼƬƽƾƮƺƼƱƹƴǋ� ƭƴƺƻƷƱƹƶƴ� ƹƬ� ƻƺ'
ƮƱƼǁƹƺƽƾƴ�ƻƼƺƾƱƳƬ(�ƛưƹƬƶƺ&�ƹƬƼǋưƿ�ƽ�ƭƬƶƾƱƼƴǂƴưƹǇƸ�
ǉǀǀƱƶƾƺƸ&�ƻƼƺƴƽǁƺưƴƾ�ƸƴƶƼƺƻƺƮƼƱƲưƱƹƴƱ�ƺƽƹƺƮƹƺƯƺ�
ƸƬƾƱƼƴƬƷƬ�ƻƼƺƾƱƳƬ&�ǃƾƺ�ƽƹƴƲƬƱƾ�ƮƼƱƸǋ�ƱƯƺ�ƴƽƻƺƷǈƳƺ'
ƮƬƹƴǋ� U,,W(� ƤƴƼƺƶƴƵ� ƹƬƭƺƼ� ƺƻƺƷƬƽƶƴƮƬƾƱƷƱƵ&� ƴƼƼƴ'
ƯƬƾƺƼƺƮ&� ƽƺưƱƼƲƬǅƴǁ� ƾƱ� ƴƷƴ� ƴƹǇƱ� ƬƹƾƴƽƱƻƾƴǃƱƽƶƴƱ&�
ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇƱ�ƴ�ƽƾƴƸƿƷƴƼƿǊǅƴƱ�ƼƱƯƱƹƱƼƬ'
ǂƴǊ� ƶƺƸƻƺƹƱƹƾǇ&� ƻƺƳƮƺƷǋƱƾ� ƺƻƾƴƸƴƳƴƼƺƮƬƾǈ� ưƱƶƺƹ'
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ƾƬƸƴƹƬǂƴǊ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƴ�ƳƿƭƺǃƱƷǊƽƾƹƺƯƺ�ƻƼƺƾƱƳƬ�ƺƾ�
ƮƴƼƿƷƱƹƾƹƺƵ�ƸƴƶƼƺƭƴƺƾǇ(

ƝƻƮƻǄƺƻƲ�ƱƲƶƾƿƯƵƲ�ǂƵƹƵǄƲƾƷƵǂ�ƾƽƲƱƾƿƯ�
ưƵưƵƲƺǈ�ƼƻƸƻƾƿƵ�ƽƿƭ
ƜƼƴƸƱƹƱƹƴƱ� ǁƴƸƴǃƱƽƶƴǁ� ƬƹƾƴƽƱƻƾƴƶƺƮ� ƿ� ƺƹƶƺƷƺƯƴ'

ǃƱƽƶƴǁ� ƭƺƷǈƹǇǁ� ǋƮƷǋƱƾƽǋ� ưƺƻƺƷƹƴƾƱƷǈƹǇƸ� ǀƬƶƾƺƼƺƸ�
ƼƴƽƶƬ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ&�ƺƹƶƺƯƱƹƹƺƯƺ&�ƴƳ'ƳƬ�ƼƬƳưƼƬƲƬǊǅƱ'
Ưƺ&�ƾƺƶƽƴǃƱƽƶƺƯƺ�ƴ�ƬƷƷƱƼƯƱƹƹƺƯƺ�ưƱƵƽƾƮƴǋ�U1W(�ƚƬƷƴǃƴƱ�
ƽƻƴƼƾƺƮƺƵ�ƺƽƹƺƮǇ�Ʈ�ƻƼƱƻƬƼƬƾƬǁ&�ưƬƲƱ�ƹƬ�ƼƬƽƾƴƾƱƷǈƹƺƵ�
ƺƽƹƺƮƱ&�ƺƾƼƴǂƬƾƱƷǈƹƺ�ƮƺƳưƱƵƽƾƮƿƱƾ�ƹƬ�ƽƷƴƳƴƽƾƿǊ�ƺƭƺ'
Ʒƺǃƶƿ�ƻƺƷƺƽƾƴ�ƼƾƬ&� ƽƻƺƽƺƭƽƾƮƿǋ�ƮƺƳƹƴƶƹƺƮƱƹƴǊ�ƲƲƱ'
ƹƴǋ� ƴ� ƽƿǁƺƽƾƴ&� ƻƼƺƮƺǂƴƼƿǋ� ƼƬƳƮƴƾƴƱ� ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ�
ƳƬƭƺƷƱƮƬƹƴƵ�Ʈ�ƻƺƷƺƽƾƴ�ƼƾƬ&�ƺ�ǃƱƸ�ƽƮƴưƱƾƱƷǈƽƾƮƿǊƾ�ƴƽ'
ƽƷƱưƺƮƬƹƴǋ&�ƻƼƺƮƱưƱƹƹǇƱ�Ʈ�ƿƹƴƮƱƼƽƴƾƱƾƱ�ƙƱƷǈƭƿƼƹƬ&�
ƴ�ƻƺƽƷƱưƿǊǅƱƱ�ƳƬǋƮƷƱƹƴƱ�ƏƽƽƺǂƴƬǂƴƴ�ƽƾƺƸƬƾƺƷƺƯƺƮ�
ƏƮƽƾƼƬƷƴƴ(� ƞƺƯƷƬƽƹƺ� ƻƺƽƷƱưƹƴƸ� ƴƽƽƷƱưƺƮƬƹƴǋƸ� ƹƱ'
ƸƱǂƶƴǁ� ƴ� ƭƼƴƾƬƹƽƶƴǁ� ƿǃƱƹǇǁ&� ƻƺƷƺƽƶƬƹƴƱ� ƼƾƬ� ƭƺƷƱƱ�
ƾƼƱǁ�ƼƬƳ�Ʈ�ưƱƹǈ�ƾƬƶƴƸƴ�ƺƻƺƷƬƽƶƴƮƬƾƱƷǋƸƴ�ƸƺƲƱƾ�ƻƼƴ'
ƮƱƽƾƴ�ƶ�ƼƬƶƺƮǇƸ�ƳƬƭƺƷƱƮƬƹƴǋƸ�ƼƾƬ�ƴ� ƯƷƺƾƶƴ(�ƖƽƻƺƷǈ'
ƳƺƮƬƹƴƱ�ǁƷƺƼƯƱƶƽƴưƴƹƬ&�Ʈ�ƸƬƷǇǁ�ưƺƳƬǁ&�Ʈ�ƺƻƺƷƬƽƶƴƮƬ'
ƾƱƷǋǁ�ƻƺƳƮƺƷƴƷƺ�ƴƽƶƷǊǃƴƾǈ�ƽƻƴƼƾ�ƴƳ�ƺƻƺƷƬƽƶƴƮƬƾƱƷƱƵ(
ƑǇƽƺƶƬǋ� ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹƬǋ� ƬƶƾƴƮƹƺƽƾǈ�ƼƬƽƾƮƺƼƺƮ�

ǁƷƺƼƯƱƶƽƴưƴƹƬ� ƻƼƺǋƮƷǋƱƾƽǋ� Ʈ� ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ� ƶƺƹ'
ǂƱƹƾƼƬǂƴƴ�*&,�(�ƛưƹƬƶƺ&�ƻƼƴ�ƮƽƱǁ�ưƺƽƾƺƴƹƽƾƮƬǁ�ǁƷƺƼ'
ƯƱƶƽƴưƴƹƬ&�ƺƹ�ƴƸƱƱƾ�ƹƱưƺƽƾƬƾƶƴ4�ƺƶƼƬǄƴƮƬƹƴƱ�ƴ�ƹƱƯƬ'
ƾƴƮƹƺƱ�ƮƷƴǋƹƴƱ�ƹƬ�ƸƴƹƱƼƬƷƴƳƬǂƴǊ�ƳƿƭƺƮ&�ƴ�ƿǃƬƽƾƴƱ�Ʈ�
ǀƺƼƸƴƼƺƮƬƹƴƴ�ƳƿƭƹƺƯƺ�ƹƬƷƱƾƬ&�ƸƴƹƱƼƬƷƴƳƿƱƾ�ƳƿƭƹƺƵ�
ƹƬƷƱƾ&� ƮǇƳǇƮƬƱƾ�ƼƬƽƽƾƼƺƵƽƾƮƬ� ƮƶƿƽƬ�ƴ� ƼƬƳƮƴƾƴƱ�ưƴƽ'
ƭƬƶƾƱƼƴƺƳƬ(� ƜƺƷǈƳƺƮƬƾǈƽǋ� ƾƬƶƴƸƴ� ƺƻƺƷƬƽƶƴƮƬƾƱƷǋƸƴ�
ƸƺƲƹƺ�ƹƱ�ƭƺƷƱƱ�+/�ưƹƱƵ�ƻƺưƼǋư&�ưƱƷƬǋ�ƳƬƾƱƸ�ƻƱƼƱƼǇƮ&�
ǃƾƺƭǇ�ƴƳƭƱƲƬƾǈ� ưƴƽƭƬƶƾƱƼƴƺƳƬ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƺƽƺƭƱƹ'
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ƹƺƽƾǈ� ƴ� ǂƱƷƱƽƺƺƭƼƬƳƹƺƽƾǈ� ƻƼƴƸƱƹƱƹƴǋ� Ʈ� ƮƺƽƽƾƬƹƺƮ'
ƷƱƹƴƴ�ǀƿƹƶǂƴƺƹƬƷǈƹƺƵ�ƬƶƾƴƮƹƺƽƾƴ�ƺƼƯƬƹƺƮ�ƴ�ƽƴƽƾƱƸ&�
ƻƺƮƼƱƲưƱƹƹǇǁ� ƺƹƶƺƷƺƯƴǃƱƽƶƴƸ� ƻƼƺǂƱƽƽƺƸ� ƴ� ƬƯƼƱƽ'
ƽƴƮƹǇƸƴ� ƸƱƾƺưƬƸƴ� ǁƴƸƴƺ'� ƴ� ƷƿǃƱƮƺƵ� ƾƱƼƬƻƴƴ� U1&� ++&�
,-W(ƜƼƱƻƬƼƬƾǇ� ƴƳ� ƼƬƽƾƱƹƴƵ� ƴƽƻƺƷǈƳƿǊƾƽǋ� ƶƬƶ� Ƭƹƾƴ'
ƸƱƾƬƽƾƬƾƴǃƱƽƶƴƱ�ƽƼƱưƽƾƮƬ�ƻƼƴ�ǁƴƼƿƼƯƴǃƱƽƶƺƸ�ƿưƬƷƱ'
ƹƴƴ� ƺƻƿǁƺƷƴ� U-&� +,W(� ƞƼƱưƽƾƮƬ� ƼƬƽƾƴƾƱƷǈƹƺƯƺ� ƻƼƺƴƽ'
ǁƺƲưƱƹƴǋ� ƺƭƷƬưƬǊƾ� ǀƴƳƴƺƷƺƯƴǃƱƽƶƴƸ� ƮƺƳưƱƵƽƾƮƴƱƸ�
ƹƬ� ƾƶƬƹƴ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƽƾƴƸƿƷƴƼƿǊƾ� ƼƱƯƱƹƱƼƬƾƴƮƹǇƱ�
ƻƼƺǂƱƽƽǇ&� ƺƶƬƳǇƮƬǊƾ� ƻƼƺƾƴƮƺƸƴƶƼƺƭƹƺƱ&� ƻƼƺƾƴƮƺ'
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ƮƺƽƻƬƷƴƾƱƷǈƹƺƱ&�ƺƹƶƺƻƼƺƾƱƶƾƺƼƹƺƱ�ưƱƵƽƾƮƴƱ&�Ƭ�ƾƬƶƲƱ&�
ƺƶƬƳǇƮƬǊƾ� ƯƱƸƺƽƾƬƾƴǃƱƽƶƴƵ&� ưƱƳƴƹƾƺƶƽƴƶƬǂƴƺƹƹǇƵ�ƴ�
ưƱƳƺưƺƼƴƼƿǊǅƴƵ�ǉǀǀƱƶƾǇ(�ƒƺƶƬƳƬƹƺ&�ǃƾƺ�ƻƺƮǇǄƱƹƴƱ�
ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ǁƴƸƴƺƾƱƼƬƻƴƴ� ưƺƽƾƴƯƬƱƾƽǋ� ƽ� ƻƺƸƺ'
ǅǈǊ�ǀƬƼƸƬƶƺƷƺƯƴǃƱƽƶƴ�ƬƶƾƴƮƹǇǁ�ǀƼƬƶǂƴƵ&� ƮǇưƱƷƱƹ'
ƹǇǁ� ƴƳ� ƻƺƷƴƽƬǁƬƼƴưƹƺƯƺ� ƶƺƸƻƷƱƶƽƬ� ƬƴƼƬ� ƭƺƷƺƾƹƺƯƺ&�
ƸƬƾǈ�'ƸƬǃƱǁƴ&�ƻƴƲƸǇ&�ƺƭƷƬưƬǊǅƴǁ�ƬƹƾƴƺƶƽƴưƬƹƾƹǇƸƴ�
ƽƮƺƵƽƾƮƬƸƴ�U3&�+-W(�ƠƷƬƮƺƹƺƴưǇ�ƽƻƺƽƺƭƹǇ�ƮǇƻƺƷƹǋƾǈ�
ƼƺƷǈ�ƷƺƮƿǄƱƶ�ƽƮƺƭƺưƹǇǁ�ƼƬưƴƶƬƷƺƮ&�ƾƺ�Ʊƽƾǈ�ǋƮƷǋǊƾƽǋ�
ƬƹƾƴƺƶƽƴưƬƹƾƬƸƴ�U,.&�,2&�-0&�.-W(
ƖƳƮƱƽƾƹǇ� ƻƼƺƾƴƮƺƺƻƿǁƺƷƱƮǇƱ� ƽƮƺƵƽƾƮƬ�ǀƷƬƮƺƹƺƴ'

ưƺƮ� ƼƬƽƾƱƹƴƵ� U-&� -.&� -0W(� ƝƬƽƾƱƹƴǋ� ƴƽƻƺƷǈƳƿǊƾƽǋ� ưƷǋ�
ƿƽƾƼƬƹƱƹƴǋ�ƹƱƯƬƾƴƮƹƺƯƺ�ưƱƵƽƾƮƴǋ�ǁƴƸƴƺ�ƴ�ƷƿǃƱƮƺƵ�ƾƱ'
ƼƬƻƴƴ� U,.W(� ſƺƸƭƴƹƬǂƴǋ� ǀƷƬƮƺƹƺƴưƺƮ� ƶƺƼƹǋ� ƽƺƷƺưƶƴ�
ƽ�ưƺƶƽƺƼƿƭƴǂƴƹƺƸ�ƻƼƴƮƺưƴƾ� ƶ� ƿƽƴƷƱƹƴǊ�ƻƼƺƾƴƮƺƺƻƿ'
ǁƺƷƱƮƺƯƺ� ǉǀǀƱƶƾƬ� ƻƼƱƻƬƼƬƾƬ� bg� obmkh(ƜƺƮǇǄƱƹƴƱ� ǉǀ'
ǀƱƶƾƴƮƹƺƽƾƴ� ǁƴƸƴƺƾƱƼƬƻƴƴ� ưƺƽƾƴƯƬƱƾƽǋ� ƽ� ƻƺƸƺǅǈǊ�
ǀƬƼƸƬƶƺƷƺƯƴǃƱƽƶƴ�ƬƶƾƴƮƹǇǁ�ǀƼƬƶǂƴƵ�ƻƺƷƴƽƬǁƬƼƴưƹƺ'
Ưƺ�ƶƺƸƻƷƱƶƽƬ�ƬƴƼƬ�ƭƺƷƺƾƹƺƯƺ&�ƺƭƷƬưƬǊǅƱƯƺ�ƻƼƺƾƴƮƺ'
ƺƻƿǁƺƷƱƮǇƸƴ� ƽƮƺƵƽƾƮƬƸƴ(� ƣƬƵ� ƴƳ� ǂƮƱƾƶƺƮ� ƶƬƷƱƹưƿƷǇ�
ƷƱƶƬƼƽƾƮƱƹƹƺƵ� ƺƶƬƳǇƮƬƱƾ� ƽƱƷƱƶƾƴƮƹǇƵ� ǂƴƾƺƾƺƶƽƴǃƱ'
ƽƶƴƵ�ǉǀǀƱƶƾ&�ƹƬƻƼƬƮƷƱƹƹǇƵ�ƹƬ�ƳƷƺƶƬǃƱƽƾƮƱƹƹǇƱ�ƶƷƱƾ'
ƶƴ(�ƢƮƱƾƶƴ�ƷƬƭƬƳƹƴƶƬ�ƮǋƳƺƷƴƽƾƹƺƯƺ�"ƾƬƮƺƷƯƴ#�ƾƺƼƸƺƳǋƾ�
ƼƬƳƮƴƾƴƱ�ƼƬƶƬ�ƻƴǅƱƮƺưƬ�ƴ�ƸƺǃƱƮƺƯƺ�ƻƿƳǇƼǋ&�Ƭ&�ƻƼƴ�ƹƬ'
ƼƿƲƹƺƸ�ƻƼƴƸƱƹƱƹƴƴ&� ƺƭƷƬưƬǊƾ�ǂƴƾƺƽƾƬƾƴǃƱƽƶƴƸ�ǉǀ'
ǀƱƶƾƺƸ�ƻƼƴ�ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴǋǁ(
ƟǇƽǋǃƱƷƴƽƾƹƴƶ�Ʈǁƺưƴƾ�Ʈ�ƽƺƽƾƬƮ�ƻƼƺƻƴƽƴ�ƻƺ�ƕưƼƱƹƶƺ�

ưƷǋ� ƷƱǃƱƹƴǋ� ƺƻƿǁƺƷƱƵ(� ƩƶƽƾƼƬƶƾǇ� ƾƼƬƮǇ� ƾǇƽǋǃƱƷƴƽƾ'
ƹƴƶƬ�ƺƭƷƬưƬǊƾ�ƼƬưƴƺƻƼƺƾƱƶƾƴƮƹǇƸƴ�ƽƮƺƵƽƾƮƬƸƴ&�ƳƬ'
ǅƴǅƬǊƾ�ƷƱƵƶƺǂƴƾǇ�ƺƾ�ƯƱƹƺƾƺƶƽƴǃƱƽƶƺƯƺ�ƮƺƳưƱƵƽƾƮƴǋ�
ƼƬưƴƬǂƴƴ�Ʈ�ǉƶƽƻƴƼƴƸƱƹƾƱ�U-3W(�ƚƬƽƾƺƴ�ƾǇƽǋǃƱƷƴƽƾƹƴ'
ƶƬ�Ʈ�ưƼƱƮƹƺƽƾƴ�ƻƼƴƸƱƹǋƷƴƽǈ�ƶƬƶ�ƼƬƹƺƳƬƲƴƮƷǋǊǅƴƱ�ƴ�
ƶƼƺƮƺƺƽƾƬƹƬƮƷƴƮƬǊǅƴƱ�ƽƼƱưƽƾƮƬ(�Ƒ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�
ƺƻƼƱưƱƷƱƹǇ�ƱǅƱ�ƴ&�ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇƱ&�ƻƼƺƾƴƮƺ'
ƺƻƿǁƺƷƱƮǇƱ&� ƾƺƹƴƳƴƼƿǊǅƴƱ&� ƿƽƻƺƶƬƴƮƬǊǅƴƱ&� ƸƺǃƱ'
ƯƺƹƹǇƱ&� ƯƱƻƬƾƺƻƼƺƾƱƶƾƴƮƹǇƱ&� ƬƹƾƴƻƽƺƼƴƬƾƴǃƱƽƶƴƱ&�
ƽƱưƬƾƴƮƹǇƱ�ƽƮƺƵƽƾƮƬ�ƾǇƽǋǃƱƷƴƽƾƹƴƶƬ�U.W(
Ƒ� ƽǇƼǈƱ� ƭƺǋƼǇǄƹƴƶƬ� ƶƼƺƮƬƮƺ� ǜ� ƶƼƬƽƹƺƯƺ&� ƮƱƼƺƹƴ'

ƶƴ�ƽƱưƺƵ�ƴ�ǄƬƷǀƱǋ�ƽƾƱƻƹƺƯƺ�ƺƭƹƬƼƿƲƱƹƺ�ƻƼƴƽƿƾƽƾƮƴƱ�
ƳƹƬǃƴƾƱƷǈƹǇǁ�ƶƺƷƴǃƱƽƾƮ�ǀƱƹƺƷƶƬƼƭƺƹƺƮǇǁ�ƶƴƽƷƺƾ�"ƺƶ'
ƽƴƶƺƼƴǃƹǇǁ#&� ƶƺƾƺƼǇƱ�ƺƭƷƬưƬǊƾ�ƮǇƼƬƲƱƹƹǇƸ�Ƭƹƾƴƺƶ'
ƽƴưƬƹƾƹǇƸ� ưƱƵƽƾƮƴƱƸ&� ǃƾƺ� ƻƺƳƮƺƷǋƱƾ� ƼƬƽƽƸƬƾƼƴƮƬƾǈ�
ƴǁ� ƶƬƶ� ƻƱƼƽƻƱƶƾƴƮƹǇƱ� ƽƼƱưƽƾƮƬ� ưƷǋ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƴ�
ƷƱǃƱƹƴǋ�ƺƹƶƺƳƬƭƺƷƱƮƬƹƴƵ�U+-W(
ƩƶƽƾƼƬƶƾǇ�ƷƱƶƬƼƽƾƮƱƹƹƺƯƺ�ǄƬƷǀƱǋ�ƺƶƬƳǇƮƬǊƾ�ƻƼƺ'

ƾƴƮƺƺƻƿǁƺƷƱƮƺƱ�ƴ�ƬƹƾƴƸƱƾƬƽƾƬƾƴǃƱƽƶƺƱ�ƮƺƳưƱƵƽƾƮƴƱ&�
ƭƷƬƯƺưƬƼǋ� ƬƹƾƴƺƶƽƴưƬƹƾƹǇƸ� ƽƮƺƵƽƾƮƬƸ(ƜƼƺƾƴƮƺƻƺ'
ƶƬƳƬƹƴǋƸƴ�ƶ�ƻƼƴƸƱƹƱƹƴǊ�ǄƬƷǀƱǋ�ǋƮƷǋǊƾƽǋ� ǁƼƺƹƴǃƱ'
ƽƶƴƱ�ƳƬƭƺƷƱƮƬƹƴǋ&�ƻƺƷƴƶƴƽƾƺƳ�ǋƴǃƹƴƶƺƮ&�ƹƱǀƼƴƾ&�Ƹƴƺ'
ƸǇ&�ǉƹưƺƸƱƾƼƴƺƳ&�ƷƬƶƾƬǂƴǋ&�ưƱƻƼƱƽƽƴƮƹǇƱ�ƽƺƽƾƺǋƹƴǋ&�
ƹƱƼƮƹǇƱ�ƳƬƭƺƷƱƮƬƹƴǋ&�ƯƴƻƺƾƴƼƱƺƳ�ƴ&�ƱƯƺ�ƹƱƷǈƳǋ�ƽƷƴǄ'
ƶƺƸ�ưƺƷƯƺ�ƴƽƻƺƷǈƳƺƮƬƾǈ&�ƾƬƶ�ƶƬƶ�ƽƺưƱƼƲƬǅƴƱƽǋ�Ʈ�ƾƼƬƮƱ�
ƮƱǅƱƽƾƮƬ�ƺƾƶƷƬưǇƮƬǊƾƽǋ�Ʈ�ƼƬƳƹǇǁ�ƺƼƯƬƹƬǁ�ǃƱƷƺƮƱƶƬ&�
ǃƾƺ�ƸƺƲƱƾ�ƻƼƴƮƱƽƾƴ�ƶ�ƹƬƼƿǄƱƹƴǋƸ�Ʈ�ƴǁ�ǀƿƹƶǂƴƺƹƬƷǈ'
ƹƺƵ� ƬƶƾƴƮƹƺƽƾƴ� Ƭ&� ưƷƴƾƱƷǈƹƺƱ� ƿƻƺƾƼƱƭƷƱƹƴƱ�ǄƬƷǀƱǋ�
ƼƬƳưƼƬƲƬƱƾ� ƽƷƴƳƴƽƾƿǊ� ƻƺƷƺƽƾƴ� ƼƾƬ(� ƜƺǉƾƺƸƿ� ƮƮƱưƱ'
ƹƴƱ�ǉƾƺƯƺ�ƼƬƽƾƱƹƴǋ�Ʈ�ƽƭƺƼǇ�ưƷǋ�ƽƴƽƾƱƸƹƺƯƺ�ƴ�ưƷƴƾƱƷǈ'
ƹƺƯƺ�ƺƻƺƷƬƽƶƴƮƬƹƴǋ�ƹƱǂƱƷƱƽƺƺƭƼƬƳƹƺ(

ƞƭƾƿƲƺƵǌ&�ƻƮƸƭƱƭǋǆƵƲ�ƯǈƽƭƳƲƺƺƻƶ�
ƭƺƿƵƹƵƷƽƻƮƺƻƶ�ƭƷƿƵƯƺƻƾƿǉǋ
ƜƼƴ� ƻƼƱƺƭƷƬưƬƹƴƴ� ƶƺƶƶƺƮƺƵ� ƴƹǀƱƶǂƴƴ� ƺƾưƬƱƾƽǋ�

ƻƼƱưƻƺǃƾƱƹƴƱ� ǀƴƾƺƻƼƱƻƬƼƬƾƬƸ� ƽ� ƭƬƶƾƱƼƴǂƴưƹǇƸ�
ƴƷƴ� ƭƬƶƾƱƼƴƺƽƾƬƾƴǃƱƽƶƴƸ� ưƱƵƽƾƮƴƱƸ4� ƼƺƸƬǄƶƬ&� ǉƮ'
ƶƬƷƴƻƾ&� ƶƬƷƱƹưƿƷƬ&� ƻƺưƺƼƺƲƹƴƶ&� ƳƮƱƼƺƭƺƵ&� ƾƴƸǈǋƹ&�
ǄƬƷǀƱƵ� U2W(� ƀƽƾƬƹƺƮƷƱƹƬ� ƬƹƾƴƸƴƶƼƺƭƹƬǋ� ƬƶƾƴƮƹƺƽƾǈ�
ǉƶƽƾƼƬƶƾƬ� ƶƬƷƱƹưƿƷǇ� Ʈ� ƺƾƹƺǄƱƹƴƴ� ƯƼƴƭƶƺƮ&� ƯƼƬƸƸ'

ƻƺƷƺƲƴƾƱƷǈƹǇǁ� ƴ� ƯƼƬƸƸ� ƹƱƯƬƾƴƮƹǇǁ� ƻƬƾƺƯƱƹƺƮ� U-+W(�
ƜƺưƺƼƺƲƹƴƶ� ǋƮƷǋƱƾƽǋ� ƬƹƾƴƺƶƽƴưƬƹƾƺƸ� ƴ� ƽƺưƱƼƲƴƾ�
ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹǇƱ�ƮƱǅƱƽƾƮƬ&�ǉǀǀƱƶƾƴƮƹǇƱ�ƻƼƴ�ƳƬ'
ƭƺƷƱƮƬƹƴǋǁ&�ƮǇƳƮƬƹƹǇǁ�ƽƴƹƱƯƹƺƵƹƺƵ�ƴ�ƶƴǄƱǃƹƺƵ�ƻƬ'
ƷƺǃƶƺƵ&�ƻƬƾƺƯƱƹƹǇƸƴ�ƸƴƶƼƺƭƬƸƴ�ƼƬƹƱƮƺƵ�ƴƹǀƱƶǂƴƴ(�
ƜƺưƺƼƺƲƹƴƶ� ƭƺƷǈǄƺƵ&� ƹƺƼƸƬƷƴƳƿƱƾ� ƹƬƼƿǄƱƹƹǇƵ�
ǀƬƯƺǂƴƾƺƳ� ƴ� ƿƮƱƷƴǃƴƮƬƱƾ� ƬƶƾƴƮƹƺƽƾǈ� ƴƸƸƿƹƺƶƺƸ'
ƻƱƾƱƹƾƹǇǁ� ƶƷƱƾƺƶ� U+-&� -.W(� ƑǇǋƮƷƱƹƺ� ƬƹƾƴƸƴƶƼƺƭ'
ƹƺƱ� ưƱƵƽƾƮƴƱ� ƹƬƽƾƺǋ� ƴ� ƹƬƽƾƺƵƶƴ� JeZgmZ`h� eZg\^heZmZ�
Ʈ� ƺƾƹƺǄƱƹƴƴ� MmZiareh\h\\nl� Znk^nl� &� <Z\beenlln[mbebl&�
?l\a^kb\abZ�\heb�&�=Zg]b]Z�Ze[b\Zgl�U+1&�-.W(�ƀ�ƶƺƼƹǋ�ƬƴƼƬ�
ƺƻƼƱưƱƷƱƹǇ� ƹƱ� ƾƺƷǈƶƺ� ƬƹƾƴƸƴƶƼƺƭƹǇƱ&� Ƭƹƾƴƺƶƽƴ'
ưƬƹƾƹǇƱ&�ƻƼƺƾƴƮƺƺƻƿǁƺƷƱƮǇƱ&�ƹƺ�ƴ�ƽƱưƬƾƴƮƹǇƱ&�Ƭƹƾƴ'
ưƱƻƼƱƽƽƴƮƹǇƱ&� ƻƼƺƾƴƮƺǉƻƴƷƱƻƾƴǃƱƽƶƴƱ&� ƬƹƾƴƽƻƬƳ'
ƸƬƾƴǃƱƽƶƴƱ&� ƯƴƻƺƷƴƻƴưƱƸƴǃƱƽƶƴƱ&� ƴƸƸƿƹƺƽƿƻƼƱƽ'
ƽƴƮƹǇƱ&�ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇƱ&�ƶƼƴƺƻƼƺƾƱƶƾƴƮƹǇƱ&�
ƻƼƺƾƴƮƺưƴƬƼƱƵƹǇƱ�ǉǀǀƱƶƾǇ�U+&�3&�+-W(
ƩǁƴƹƬǂƱǋ�ƻƿƼƻƿƼƹƬǋ�ǋƮƷǋƱƾƽǋ�ƽƾƴƸƿƷǋƾƺƼƺƸ�ƸƱƽƾ'

ƹƺƯƺ�ƴƸƸƿƹƴƾƱƾƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƴ&� ƽƺưƱƼƲƴƾ�ƸƴƶƼƺǉƷƱ'
ƸƱƹƾǇ4�ƸƬƼƯƬƹƱǂ&�ƲƱƷƱƳƺ&�ƹƴƶƱƷǈ&�ƸƱưǈ�ƴ�ưƼƿƯƴƱ�ǉƷƱ'
ƸƱƹƾǇ(� ſƼƬƻƴƮƬ� ưƮƿưƺƸƹƬǋ� ƹƺƼƸƬƷƴƳƿƱƾ� ƯƱƸƺƻƺǉƳ&�
ƿƮƱƷƴǃƴƮƬƱƾ� ƶƺƷƴǃƱƽƾƮƺ� ƯƱƸƺƯƷƺƭƴƹƬ&� ǉƼƴƾƼƺǂƴƾƺƮ&�
ƷƱƵƶƺǂƴƾƺƮ� ƶƼƺƮƴ� ƴ� ƹƺƼƸƬƷƴƳƿƱƾ� ƹƬƼƿǄƱƹƴǋ� ƶƷƱƾƺǃ'
ƹƺƯƺ�ƳƮƱƹƬ�ƴƸƸƿƹƴƾƱƾƬ�U/W(ƜƼƱƻƬƼƬƾǇ�ƻƴƲƸǇ�ƴƽƻƺƷǈ'
ƳƿƱƾƽǋ�ưƷǋ�ƷƱǃƱƹƴǋ�ƾƼƬƮƸƬƾƴǃƱƽƶƴǁ�ƻƺƮƼƱƲưƱƹƴƵ�ƶƺƲ'
ƹǇǁ�ƻƺƶƼƺƮƺƮ&�ƼƬƹ&�ƺƽƺƭƱƹƹƺ�ƯƹƺƵƹǇǁ�ǉƶƳƱƸ&�ƿǄƴƭƺƮ&�
ǀƿƼƿƹƶƿƷƺƮ&�ǋƳƮ&�Ƭ�ƾƬƶƲƱ�ưƷǋ�ƷƱǃƱƹƴǋ�ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ�
ƳƬƭƺƷƱƮƬƹƴƵ�U,/&�,3W�ƜƺƷƴƽƬǁƬƼƴưǇ�ƻƴƲƸǇ�ƺƭƷƬưƬǊƾ�
ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƱƵ� ƬƶƾƴƮƹƺƽƾǈǊU.,W� ƠƷƬƮƺƹƺƴưǇ�
ƺƶƬƳǇƮƬǊƾ� ƬƹƾƴƸƴƶƼƺƭƹǇƵ� ǉǀǀƱƶƾ(� ƠƷƬƮƺƹƺƴưǇ� ƽƺ'
Ʒƺưƶƴ�ƺƶƬƳǇƮƬǊƾ�ƮǇƼƬƲƱƹƹǇƵ�ƬƹƾƴƸƴƶƼƺƭƹǇƵ�ǉǀǀƱƶƾ�
U..W(�ƛƾƼƴǂƬƾƱƷǈƹƺƱ�ƮƷƴǋƹƴƱ�ƶƮƱƼǂƱƾƴƹƬ�ƮǇǋƮƷƱƹƺ�ƹƬ�
ƯƼƬƸƸƻƺƷƺƲƴƾƱƷǈƹǇƱ� ƭƬƶƾƱƼƴƴ&� ǀƷƬƮƺƹƺƮ� ƴ� ǁƬƷƶƺ'
ƹƺƮ�ǜ�ƹƬ�ƽƾƬǀƴƷƺƶƺƶƶ�U+1&�--W(

ƗƾƼƻƸǉƴƻƯƭƺƵƲ�ƽƭƾƿƲƺƵƶ�Ƶ�Ƶǂ�ƾƻƾƿƭƯƸǌǋǆƵǂ�
Ư�ƼƽƭƷƿƵǄƲƾƷƻƶ�ƹƲƱƵǃƵƺƲ
Ƒ� ƻƺƽƷƱưƹƱƱ� ƮƼƱƸǋ� ƭƺƷǈǄƺƱ� ƮƹƴƸƬƹƴƱ� ƿưƱƷǋƱƾƽǋ�

ǀƴƾƺƷƱƶƾƴƹƬƸ� ǜ� ƬƶƾƴƮƹǇƸ� ƺƷƴƯƺƽƬǁƬƼƬƸ&� ƶƺƾƺƼǇƱ�
ƽƻƺƽƺƭƹǇ� ƽƮǋƳǇƮƬƾǈƽǋ� ƽ� ƼƬƳƷƴǃƹǇƸƴ� ƼƱǂƱƻƾƺƼƬƸƴ�
ƶƷƱƾƺƶ&� Ʈ� ƾƺƸ� ǃƴƽƷƱ� ƻƬƾƺƯƱƹƹǇǁ� ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ&�
ƺƭƱƳƮƼƱƲƴƮƬǋ�ƴǁ(�ƠƬƼƸƬƶƺƷƺƯƴǃƱƽƶƺƱ�ƴƽƽƷƱưƺƮƬƹƴƱ�
ƼǋưƬ� ƯƴƽƾƺƻƼƺƾƱƶƾƺƼƺƮ� ƼƬƽƾƴƾƱƷǈƹƺƯƺ� ƻƼƺƴƽǁƺƲưƱ'
ƹƴǋ� ưƷǋ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƴ� ƷƱǃƱƹƴǋ� ƺƽƷƺƲƹƱƹƴƵ� ǁƴƸƴ'
ƺƾƱƼƬƻƴƴ�ƻƺƶƬƳƬƷƺ�ƴǁ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�U+-&�,-&�,.W&ƾƬƶ�
ƶƬƶ� ƺƹƴ� ƺƭƷƬưƬǊƾ� ưƱƾƺƶƽƴƶƬǂƴƺƹƹǇƸƴ� ƽƮƺƵƽƾƮƬƸƴ&�
ƮƶƷǊǃƬǊǅƴƸƴ� Ʈ� ƽƱƭǋ� ƻƼƺƾƴƮƺƺƻƿǁƺƷƱƮǇƵ&� ƻƼƺƾƴƮƺ'
ƮƺƽƻƬƷƴƾƱƷǈƹǇƵ&� ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƴƵ&� ƸƺǃƱƯƺƹ'
ƹǇƵ&� ƲƱƷǃƱƯƺƹƹǇƵ&� ƯƱƻƬƾƺƻƼƺƾƱƶƾƺƼƹǇƵ&� ƼƱƻƬƼƬƾƴƮ'
ƹǇƵ�ƴ�ưƼƿƯƴƱ�ǉǀǀƱƶƾǇ&�Ƭ�ƾƬƶƲƱ�ƸƺƯƿƾ�ƻƼƱưƿƻƼƱƲưƬƾǈ�
ƻƺƮƼƱƲưƱƹƴƱ�ƸƺƷƱƶƿƷ�ƒƚſ&�ƶƺƼƼƱƶƾƴƼƺƮƬƾǈ�ƹƬƼƿǄƱ'
ƹƴƱ�ǀƱƼƸƱƹƾƹƺƯƺ�ƯƺƸƱƺƽƾƬƳƬ�ƶƷƱƾƺƶ�ƴ�ƴƹƯƴƭƴƼƺƮƬƾǈ�
ƽƾƴƸƿƷǋǂƴǊ� ƻƱƼƱƶƴƽƹƺƯƺ� ƺƶƴƽƷƱƹƴǋ� ƷƴƻƴưƺƮ&� ƮǇ'
ƳƮƬƹƹƺƯƺ� ǂƴƾƺƽƾƬƾƴƶƬƸƴ� U+-W(� žƴƽƾƺƻƼƺƾƱƶƾƺƼǇ� ƼƬƽ'
ƾƴƾƱƷǈƹƺƯƺ�ƻƼƺƴƽǁƺƲưƱƹƴǋ�ƴƽƻƺƷǈƳƿǊƾƽǋ�ưƷǋ�ƻƼƺǀƴ'
ƷƬƶƾƴƶƴ�ƴ�ƷƱǃƱƹƴǋ�ƺƽƷƺƲƹƱƹƴƵ�ǁƴƸƴƺƾƱƼƬƻƴƴ�U,.W&�ƾƬƶ�
ƶƬƶ�ƺƭƷƬưƬǊƾ�ƻƼƺƾƴƮƺƺƻƿǁƺƷƱƮǇƸƴ�ƴ�ưƱƾƺƶƽƴƶƬǂƴƺƹ'
ƹǇƸƴ�ƽƮƺƵƽƾƮƬƸƴ&�ƮƶƷǊǃƬǊǅƴƸƴ�Ʈ�ƽƱƭǋ�ƻƼƺƾƴƮƺƮƺƽ'
ƻƬƷƴƾƱƷǈƹǇƵ&� ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƴƵ&� ƸƺǃƱƯƺƹƹǇƵ&�
ƲƱƷǃƱƯƺƹƹǇƵ&� ƯƱƻƬƾƺƻƼƺƾƱƶƾƺƼƹǇƵ&� ƼƱƻƬƼƬƾƴƮƹǇƵ� ƴ�
ưƼƿƯƴƱ�ǉǀǀƱƶƾǇ�U,-W
ƜƱƼƮǇƸ&� ƹƬǃƬƷǈƹǇƸ� ǉƾƬƻƺƸ� ƷƱǃƱƹƴǋ� ƺƹƶƺƷƺƯƴǃƱ'

ƽƶƴǁ�ƭƺƷǈƹǇǁ&�ǋƮƷǋƱƾƽǋ�ưƱƳƴƹƾƺƶƽƴƶƬǂƴǋ&�ƶƺƯưƬ�ƴƳ�ƺƼ'
ƯƬƹƴƳƸƬ� ƮǇƮƺưǋƾƽǋ� ƻƼƺưƿƶƾǇ� ƼƬƽƻƬưƬ� ƳƷƺƶƬǃƱƽƾƮƱƹ'
ƹƺƯƺ� ƹƺƮƺƺƭƼƬƳƺƮƬƹƴǋ&� ƹƬƶƺƻƴƮǄƴƱƽǋ� Ʈ� ƶƼƺƮƴ� ƻƺƽƷƱ�
ƷƿǃƱƮƺƵ� ƴ� ǁƴƸƴǃƱƽƶƺƵ� ƾƱƼƬƻƴƴ(� ƒƷǋ� ǉƾƺƯƺ� ƴƽƻƺƷǈƳƿ'
Ǌƾ� ƻƺưƺƼƺƲƹƴƶ&� ƶƬƷƱƹưƿƷƿ&� ǁƮƺǅ&� ƬƴƼ&� ǂƮƱƾǇ� ƷƴƻǇ� ƴ�
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ƭƿƳƴƹǇ&� ƬƷƾƱƵ&� ƭƱƼƱƳƺƮǇƵ� ƯƼƴƭ� ƴ� Ʒƴƽƾ&� ƭƱƽƽƸƱƼƾƹƴƶ&�
ưƱƮǋƽƴƷ&� ƲƱƹǈǄƱƹǈ&� ƳƮƱƼƺƭƺƵ&� ƶƼƬƻƴƮƿ&� ƺưƿƮƬƹǃƴƶ&�
ƽƿǄƱƹƴǂƿ&� ǄƬƷǀƱƵ&� ǉƷƱƿƾƱƼƺƶƺƶƶ� ƴ� ưƼƿƯƴƱ(� ſƬƷƱƹưƿ'
ƷƬ� ƷƱƶƬƼƽƾƮƱƹƹƬǋ&� ƶƼƬƻƴƮƬ� ưƮƿưƺƸƹƬǋ� ƴ� ƻƺưƺƼƺƲƹƴƶ�
ƭƺƷǈǄƺƵ� ƹƱƾƺƶƽƴǃƹǇ&� ƹƺƼƸƬƷƴƳƿǊƾ� ƯƱƸƺƻƺǉƳ&� ƺƶƬƳǇ'
ƮƬǊƾ�ƳƬǅƴƾƹƺƱ�ưƱƵƽƾƮƴƱ�ƹƬ�ƻƼƺƷƴǀƱƼƴƼƿǊǅƴƱ�ƾƶƬƹƴ�
"ƶƺƽƾƹǇƵ�ƸƺƳƯ&�ƽƷƴƳƴƽƾƿǊ�ƺƭƺƷƺǃƶƿ�ƲƱƷƿưƶƬ#&�ƺƭƷƬưƬ'
Ǌƾ� ƬƹƾƴƯƴƻƺƶƽƴǃƱƽƶƴƸ&� ƬƹƾƴƺƶƽƴưƬƹƾƹǇƸ� ƴ� ƬưƬƻƾƺ'
ƯƱƹƹǇƸ� ǉǀǀƱƶƾƬƸƴ� "ƶƼƬƻƴƮƬ� ưƮƿưƺƸƹƬǋ&� ƻƺưƺƼƺƲƹƴƶ�
ƭƺƷǈǄƺƵ#(
ƑƾƺƼƺƵ� ǉƾƬƻ� ƼƱƬƭƴƷƴƾƬǂƴƴ� ƻƺƽƷƱ� ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ�

ƴ�ƺƼƾƺƻƱưƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƺƻƿǁƺƷƱƵ�ǜ�ǉƾƺ�Ƭƹƾƴƺƶƽƴ'
ưƬƹƾƹƺƱ�ƴ�ƬƹƾƴƸƴƶƼƺƭƹƺƱ�ƮƺƳưƱƵƽƾƮƴƱ&�ƯưƱ�ƸƺƲƹƺ�ƴƽ'
ƻƺƷǈƳƺƮƬƾǈ�ƾƱ�ƲƱ�ƼƬƽƾƱƹƴǋ�(

ƖƐƀƙƫƤƔƛƗƔ
ƞƺƮƼƱƸƱƹƹƬǋ�ǀƬƼƸƬƶƺƷƺƯƴǋ�ƺƭƷƱƯǃƬƱƾ�ƮǇǋƮƷƱƹƴƱ�

ƽƷƺƲƹƺƽƾƴ� ǀƬƼƸƬƶƺƯƱƹƺƸƹǇǁ� ƽƱƾƱƵ� ƴ� ƴưƱƹƾƴǀƴƶƬ'
ǂƴǊ�ƹƺƮǇǁ�ƽƴƯƹƬƷǈƹǇǁ�ƽƱƾƱƵ&�ƶƺƾƺƼǇƱ�ƴƽƶƬƲƱƹǇ�ƻƼƴ�
ƺƹƶƺƷƺƯƴǃƱƽƶƺƸ�ƻƼƺǂƱƽƽƱ�Ʈ�ƺƼƯƬƹƴƳƸƱ(�Ƒ�ǉƾƺƸ�ƻƷƬƹƱ�
ǀƴƾƺƶƺƸƻƺƳƴǂƴƴ�ƺƾƶƼǇƮƬǊƾ�ƻƱƼƽƻƱƶƾƴƮǇ�ưƷǋ�ƶƺƸƭƴ'
ƹƴƼƺƮƬƹƹƺƯƺ� ǀƬƼƸƬƶƺƷƺƯƴǃƱƽƶƺƯƺ� ưƱƵƽƾƮƴǋ� ƼƬƳƹǇǁ�
ƽƺƽƾƬƮƷǋǊǅƴǁ� ƴ� ưƺƽƾƴƲƱƹƴǋ� ƽƴƹƱƼƯƴǃƹƺƯƺ� ǉǀǀƱƶ'
ƾƬ(�ƛƻƺƷƬƽƶƴƮƬƾƱƷƴ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƻƼƴ� ǁƴƼƿƼƯƴǃƱƽƶƺƸ�

ƴ� ƺƼƾƺƻƱưƴǃƱƽƶƺƸ� ƷƱǃƱƹƴƴ&� ƹƬƼǋưƿ� ƽ� ƮǇƼƬƲƱƹƹǇƸ�
ƸƱƽƾƹǇƸ� ƬƹƾƴƸƴƶƼƺƭƹǇƸ� ƴ� ƺǃƴǅƬǊǅƴƸ� ưƱƵƽƾƮƴ'
ƱƸ�ƺƶƬƳǇƮƬƱƾ�ǀƴƾƺƾƱƼƬƻƱƮƾƴǃƱƽƶƺƱ� ƮƺƳưƱƵƽƾƮƴƱ�ƹƬ�
ƺƼƯƬƹƴƳƸ� Ʈ� ǂƱƷƺƸ&� ƻƼƱưƺƾƮƼƬǅƬǋ� ƻƺƽƷƱưƽƾƮƴǋ� ǁƴ'
ƸƴƺƷƿǃƱƮƺƵ� ƾƱƼƬƻƴƴ� ƴ� ưƬƷǈƹƱƵǄƱƱ� ƼƬƳƮƴƾƴƱ� ƺƹƶƺ'
ƷƺƯƴǃƱƽƶƺƯƺ�ƻƼƺǂƱƽƽƬ&�ƾƬƶ�ƶƬƶ�ǀƷƬƮƺƹƺƴưǇ�ƼƬƽƾƱƹƴƵ�
ƺƭƷƬưƬǊƾ� ƬƹƾƴƺƶƽƴưƬƹƾƹǇƸ� ƴ� ƺƹƶƺƻƼƺƾƱƶƾƺƼƹǇƸ� ƴ&�
ƮǇƼƬƲƱƹƹǇƸ�ƬƹƾƴƸƴƶƼƺƭƹǇƸ�ƮƺƳưƱƵƽƾƮƴƱƸ(�ƩǀǀƱƶ'
ƾƴƮƹƺƽƾǈ� ƶƺƸƻƷƱƶƽƬ� ƼƬƽƾƴƾƱƷǈƹǇǁ� ƽƼƱưƽƾƮ� ƳƹƬǃƴ'
ƾƱƷǈƹƺ� ƮǇǄƱ&� ǃƱƸ� ƺưƹƺƯƺ� ƷƱƶƬƼƽƾƮƱƹƹƺƯƺ� ƼƬƽƾƱƹƴǋ&�
ƻƺǉƾƺƸƿ� ƻƼƴ� ƷƱǃƱƹƴƴ� ƼƬƳƷƴǃƹǇǁ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�
ƳƬƭƺƷƱƮƬƹƴƵ� ǂƱƷƱƽƺƺƭƼƬƳƹƺ� ƻƼƴƸƱƹǋƾǈ� ƽƭƺƼǇ&� ƽƺ'
ƽƾƬƮƷƱƹƴƱ�ƶƺƾƺƼǇǁ�ƾƼƱƭƿƱƾ�ƺƾ�ƮƼƬǃƬ�ƳƹƬƹƴǋ�ƹƱ�ƾƺƷǈƶƺ�
ǉƾƴƺƷƺƯƴƴ&�ƻƬƾƺƯƱƹƱƳƬ�ƴ�ƶƷƴƹƴƶƴ�ƳƬƭƺƷƱƮƬƹƴǋ&�ƹƺ�ƴ&�
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Ə(ž(&� ƢƬƼǌƮ� Ƒ(ƚ(� ƏƹƾƴƸƴƶƼƺƭƹǇƱ� ƽƮƺƵƽƾƮƬ� ǀƴƾƺƺƻƺƷƬƽƶƴƮƬƾƱƷƱƵ�
ƻƺƷƺƽƾƴ� ƼƾƬ&� ƼƬƳƼƬƭƺƾƬƹƹǇǁ� ưƷǋ� ƼƱƬƭƴƷƴƾƬǂƴƴ� ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ�
ƻƬǂƴƱƹƾƺƮ�ƻƺƽƷƱ�ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ�ƴ�ƺƼƾƺƻƱưƴǃƱƽƶƺƯƺ�ǉƾƬƻƺƮ�ƷƱǃƱ'
ƹƴǋ(�ƙƬƾƱƼƴƬƷǇ�PCCC�ƙƱƲưƿƹƬƼƺưƹƺƵ� ƶƺƹǀƱƼƱƹǂƴƴ� �ƞƺƮƼƱƸƱƹƹǇƱ�
ƬƽƻƱƶƾǇ�ƼƱƬƭƴƷƴƾƬǂƴƴ�Ʈ�ƸƱưƴǂƴƹƱ�(�ƓƼƱƮƬƹ�,*+1(�ƞ(,00',1*(

,.(� ƫƶƿǄƱƮƬ�Ɠ(ƚ(&�ƞǇǃƱƮ�Ɩ(Ə(&�ſƴƼƴǃƱƹƶƺ�Ɠ(Ɠ(&�ƥƿƷǈƶƴƹ�Ə(Ƒ(�ƖƳ'
ƿǃƱƹƴƱ�ǀƬƼƸƬƶƺƷƺƯƴǃƱƽƶƺƵ�ƬƶƾƴƮƹƺƽƾƴ�ƻƺƷƴƽƬǁƬƼƴưƹƺƯƺ�ƶƺƸƻƷƱƶ'
ƽƬ�ǂƮƱƾƶƺƮ�ƻƴƲƸǇ�ƺƭǇƶƹƺƮƱƹƹƺƵ(�ǜ�ƠƿƹưƬƸƱƹƾƬƷǈƹǇƱ�ƴƽƽƷƱưƺƮƬ'
ƹƴǋ&�,*+.&�Ǯ1'/(�ƞ(�+*1*'+*1.(

,/(� ;e'ImZb[b� @(?(� Jk^oZe^g\^� Zg]� kbld� _Z\mhkl� h_� AkZf'g^`Zmbo^�
[Z\beeb� \Znlbg`� [ehh]� lmk^Zf� bg_^\mbhg� bg� iZmb^gml� pbma� fZeb`gZg\r(�
MZn]b�G^]b\Ze�DhnkgZe(�,*+0(�P(�-1&�Ǯ�3(�J(313'32.(

,0(� =ZoZe\Zgmb&� C(G(&� =ZoZe\Zgmb� ;(B(&� Hh[[l&� ;(J(&� Lb\hfbgb'
@beah� U^m� Ze(W� Cgm^kdbg`]hf� \hhi^kZmbhg� [^mp^^g� =Zg]b]Z� Ze[b\Zgl&�
Mmk^imh\h\\nl� hkZebl� Zg]� ;\mbghfr\^l� hkbl� fh]neZm^l� ^Zker� [bh_bef�
]^o^ehif^gm�hg�]^gmnk^�fZm^kbZe(�JZmah`�>bl(�,*+0(�Phe(�1.�"-#(�ǜJ(�,'/(

,1(� =aZg]kZg�J(�E(&�EnmmZg�L(�?__^\m�h_�=Ze^g]neZ�h__b\bgZebl�@ehp^k�
?qmkZ\m�hg�;\nm^�JaZl^�Jkhm^bgl&�;gmbhqb]Zgm�>^_^gl^�G^\aZgblf�Zg]�
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AkZgnehfZ� @hkfZmbhg� >nkbg`� Na^kfZe� <nkgl(� =ebg(� <bh\a^f(� Hnmk(�
,**2(�P(�.-&�Ǯ�,(�J(�/2'0.(

,2(� =hm»�B(&�<hn\a^k�G(;(&�Jb\a^mm^�;(&�F^`Znem�D(�;gmbCg_eZffZmhkr&�
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F(�?ll^gmbZe�Ibe�Zg]�Cml�=hglmbmn^gml(�G^]b\bg^l�"<Zl^e#(�,*+1&�GZr�,/&�
.",#(�ibb4�?-.(
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Na^k(�=ebg(�JkZ\m(�,*+,(�P(�+2&�Ǯ�-(�J(+1-'+10(

-+(� @Zgmbgb�G(&�<^go^gnmh�G(&�GZln^eeb�F(�U^m�Ze(W(�Cg�Pbmkh�Zg]�bg�Pboh�
;gmbmnfhkZe� ?__^\ml� h_� =hf[bgZmbhgl� h_� Jheria^ghel&� hk� Jheria^ghel�
Zg]�;gmb\Zg\^k�>kn`l4�J^kli^\mbo^l�hg�=Zg\^k�Nk^Zmf^gm(� Cgm(�D(�Ghe(�
M\b(�,*+/&�Ǯ�+0(�J(�3,-0'3,2,(

-,(� @ZkbZ� L(� F(&� =Zk]hlh� F(� G(&� ;dbln^� A(� U^m� Ze(W(� ;gmbfb\kh[bZe�
Z\mbobmr� h_� =Ze^g]neZ� h__b\bgZebl&� =Zf^eebZ� lbg^glbl� Zg]� \aehka^qb]bg^�
Z`Zbglm�ma^�Z]a^k^g\^�h_�fb\khhk`Zgblfl�mh�lnmnk^l�Z_m^k�^qmkZ\mbhg�h_�
ng^knim^]�mabk]�fheZkl(�D(�;iie(�IkZe(�M\b(�,*++&�P(�+3&�Ǯ�/(�J(�.10'.2,(

--(� Bbkh_nfb� N(&� Bbkhdb� M(&� MZmhdh� B(� U^m� Ze(W(� Cgab[bmhkr� ?__^\ml� h_�
B^k[Ze� ?qmkZ\ml� hg� <k^Zlm� =Zg\^k� L^lblmZg\^� Jkhm^bg� "<=LJ#� Zg]�
Mmkn\mnk^'Cgab[bmhkr� Jhm^g\r� L^eZmbhglabi� h_� Clh_eZohghb]l(� >kn`�
G^mZ[(�JaZkfZ\hdbg^m(�,*+*&P(,/&�Ǯ,(�J(+1*'+13(

-.(� Cj[Ze�D(&�;[[Zlb�<(�;(&�;afZ]�L(�U^m�Ze(W(�Jhm^gmbZe�iarmh\a^fb\Zel�
bg� ma^� _b`am� Z`Zbglm� ldbg� \Zg\^k4� =nkk^gm� eZg]l\Zi^� Zg]� _nmnk^�
i^kli^\mbo^l(�<bhf^](�JaZkfZ\hma^k(�ǜ�,*+3(�Ǯ�+*3(�ǜ�J(+-2+'+-3-(

-/(� Hblabnfb�M(&�GbrZfhmh�M(&�EZpZ[ZmZ�E(�U^m�Ze(W(�>b^mZkr�_eZohghb]l�
Zl� \Zg\^k'ik^o^gmbo^� Zg]� ma^kZi^nmb\� [bh_Z\mhkl(� @khgm(� <bhl\b(� ,*++(�
P(+�Ǯ-(�J(+--,'+-0,(

-0(� L^[^\\Z�F(�Mb^`^e&�Ebf[^ker�>(�Gbee^k(��=Zg\^k�lmZmblmb\l&�,*+1���
;f^kb\Zg�=Zg\^k�Mh\b^mr(�=;�=Zg\^k�D�=ebg�,*+15�Ǯ01(�Ɲ(1ǜ-*(

-1(� Lbq^�I(&�@hch�N(�Cl�=^ee�>^Zma�Z�=kbmb\Ze�?g]�Jhbgm�_hk�;gmb\Zg\^k�
Na^kZib^l�hk�Cl�=rmhlmZlbl�Mn__b\b^gm9�U?e^\mkhgb\�k^lhnk\^W(�OLF4�\ebg'
\Zg\^kk^l(ZZ\kchnkgZel(hk`�hg�GZk\a�,0&�,*+3(

-2(� MaZaZgb�M(&�LhlmZfg^saZ]�G(&�AaZ__Zkb'LZ]�P(&�AaZl^fb�;(�U^m�
Ze(W(�LZ]bhikhm^\mbo^�?__^\m�h_�;\abee^Z�fbee^_hebnf�F�;`Zbglm�A^ghmhqb\bmr�
Cg]n\^]� [r� Chgbsbg`� LZ]bZmbhg� bg� BnfZg� HhkfZe� Frfiah\rm^l(� >hl^�
L^lihgl^(�,*+/&�;ik�,3&�+-"+#(

-3(� Nbgdho� ;(;(� ^m� Ze(� =hfiZkZmbo^� ;gZerlbl� h_� ma^� NkZ\^� ?e^f^gm�
=hgm^gm�h_�ma^�F^Zo^l�Zg]�Lhhml�h_�Nak^^�JeZgmZ`h�Mi^\b^l(�<bheh`b\Ze�
mkZ\^�^e^f^gm�k^l^Zk\a(�,*+0(�ƞ(+'0(

.*(� PZl\hg\^ehl&� L(G(&� MZg_bebiih&� H(&� JZlm^k&� <(D(&� E^kk&� ;(L(� U^m�
Ze(W(�Bhlm'�Gb\kh[bhf^�=khll'mZed� bg�IkZe�Gn\hlbmbl�U^g�eb`g^W(�D(�>^gm(�
L^l(�,*+0(�Ǯ3/�"1#(�Ɲ(1,/'1--(

.+(� Rb^�A(&�M\a^i^mdbg� C(;(&�Knbgg�G(N(� Cffnghfh]neZmhkr�Z\mbobmr�
h_� Z\b]b\� iherlZ\\aZkb]^l� blheZm^]� _khf� NZgZ\^mnf� one`Zk^� F(� Cgm(�
CffnghiaZkfZ\he(�,**1&�>^\�+/&�1"+-#(�J(+0-3'+0/

.,(� S^� L(&� @Zg� S(B(&� GZ� =(G(� C]^gmb_b\Zmbhg� Zg]� ?gkb\af^gm� h_�
Z'Aen\hlb]Zl^'Cgab[bmbg`� >bar]khlmbe[^g^� Zg]� @eZohghb]l� _khf�
Aer\rkkabsZ�nkZe^glbl�F^Zo^l(�D(�;`kb\(�@hh]�=a^f(�,*+1&�DZg�+2&�0/",#&�
J(/+*'/+/(

.-(� Sbg� F(&� AnZg� ?(&� TaZg`� S(&� Man� T(&� U^m� Ze(W(� =a^fb\Ze� Jkh_be^�
Zg]� ;gmb'bg_eZffZmhkr� ;\mbobmr� h_� NhmZe� @eZohghb]l� _khf� Aer\rkkabsZ�
OkZe^glbl�@bl\a(�CkZg(�D(�JaZkf(�L^l(�,*+2&�Mikbg`&�+1",#(�J(1,0'1-.(

..(� TZk^�MaZag^a�@(&�PZebrZkb�M(&�<ZkZ]ZkZg�<(&�;[]heZebsZ]^a�D(&�U^m�
Ze(W(� Cgab[bmhkr�Zg]�\rmhmhqb\�Z\mbobmb^l�h_�lZeobZ�h__b\bgZebl�F(�?qmkZ\m�hg�
anfZg� erfiahfZ� Zg]� e^nd^fbZ� \^eel� [r� bg]n\mbhg� h_� Zihimhlbl(� ;]o(�
JaZkf(�<nee(�,*+-&�-"+#(�J(/+'//(

L?@?L?H=?M4

+(� ;[]ne'BZɗs� C(S(&� ?`hkho� G(;(&� Mnda^gdh� F(N(�
;gmb[Z\m^kbZe�Z\mbobmr�h_�^ll^gmbZe�hbel�h_�Ze\haheb\�^qmkZ\ml�
h_�fZkla�\Ze_�";\hknl�\ZeZfnl#�Zg]�Co^k[^eeZ�libgr�";eaZ`b�
il^n]ZeaZ`b#�\hee^\m^]�bg�ma^�;lmkZdaZg�k^`bhg(�<nee^mbg�h_�
;emZrld(�lmZm^�;`kb\nemnkZe�Ogbo^klbmr&�,*++&�Hh(�-� "11#(�M(�
/*ǜ/-(
,(� ;oZg^lho�;(G(&�Aohs]bdhoZ�?(H(�Jkh`ghlmb\�_Z\mhkl�

]^m^kfbgbg`�ma^�\ebgb\Ze�\hnkl^�h_�hkZe�fn\hlbmbl�bg�iZmb^gml�
pbma� ljnZfhnl� \^ee� \Zk\bghfZ� h_� ma^� hkhiaZkrg`^Ze�
k^`bhg(�<nee^mbg�h_�ma^�LO>H�Ogbo^klbmr(�M^kb^l4�G^]b\bg^(�
,*+2&�P(,,&�Hh(�+(�=�,,',2(
-(� ;fhlhoZ� ?(B(&� Tn^oZ� ?J&� LZsbgZ� N(A(� Jk^iZkZmbhgl�

_khf� ieZgml&� Zl� Zgmbf^mZlmZmb\� Z`^gml� _hk� lnk`b\Ze�
k^fhoZe� h_� ma^� mnfhk(� LnllbZg� <bhma^kZi^nmb\� DhnkgZe4�
=a^fhma^kZir&�,**2&�P(1(�M(�-.'-/(
.(� ;leZghoZ� >(� SZkkhp� bg� _hed� Zg]� l\b^gmbɗ\� a^k[Ze�

f^]b\bg^(� ?e^\mkhgb\� l\b^gmbɗ\� chnkgZe� �<bheh`r� Zg]�
Cgm^`kZmbo^�G^]b\bg^�&�,*+2&�Hh(�+�"+2#(�M(�+1+'+20(
/(� <Zg\a^gdh� A(G(� G^]b\bgZe� ieZgml� bg� ]^gmblmkr(�

,*+1(�ǜ�-,*i(
0(� <hkh]hobmlbgZ� M(C(&� MZo^er^oZ� H(;(&� NZ[hebgZ� ?(M(�

>^gmZe�>bl^Zl^�Jk^o^gmbhg4�;�NkZbgbg`�GZgnZe(� @M<?C�B?�
LrZsZg�MmZm^�G^]b\Ze�Ogbo^klbmr�h_�ma^�Gbgblmkr�h_�B^Zema�
h_�LnllbZ(�'LrZsZg4�INMbIJ&�,*+3(�,0.i(
1(� Ahg\aZkhoZ� ?(C(� Jk^iZkZmbhgl� h_� f^]b\bgZe� ieZgml�

bg�ma^�mk^Zmf^gm�h_�]bl^Zl^l�h_�ma^�fn\hnl�f^f[kZg^�h_�
JN;(�LnllbZg�>^gmZe�DhnkgZe&�,*+/5�+3�".#(�M(�//'/1(
2(� >Zgbe^ml�G(A(&�<^eldr�Sn(J(&�<^eldZrZ�H(P(&�NkhɗfhoZ�

?(M(� UZg]� ^m\(W(� Cffngheh`b\Ze� Zli^\ml� h_� ma^� Zgmbmnfhk�
^__^\m�h_�pZm^k'lhen[e^�iherlZ\\aZkb]^l�h_�\ZeZfnl�fZkla�
kabshf^l(�JZ\bɗ\�G^]b\Ze�DhnkgZe&�,*++&�Hh(�+(�J(..ǜ.1(
3(� S^lbkd^iho�;(;(�Ikmahi^]b\�]^gmZe�\Zk^�_hk�iZmb^gml�

pbma�fZqbeeh_Z\bZe�]^_^\ml(�<nee^mbg�h_�ma^�EZsZda�HZmbhgZe�
G^]b\Ze�Ogbo^klbmr&�,*+.&�Hh(�,�",#(�M(+.,'+..(
+*(�TandholdZrZ�?(P(&�J^mknladbgZ�H(J(�B^k[Ze�f^]b\bg^�

bg�hg\heh`r(�J^]bZmkb\�<nee^mbg�h_�ma^�Mhnma^kg�OkZel&�,*+3&�
Hh(�+(�M(�/1'0/(

++(�CoZghoZ�I(P(� @^Zmnk^l� h_� hkZe� lZgbmZmbhg� bg� iZmb^gml�
pbma�\Zg\^k(�;\Z]^fb\�DhnkgZe�h_�Q^lm^kg�Mb[^kbZ&�,**3&�
Hh(�-(�M(�+/'+0(
+,(�EZkhfZmho� C(>(� ;bk� fZkla� Zg]� bml� nl^� bg� f^]b\bg^(�

Shng`�l\b^gmblm&�,*+/&�Hh(�1(�M(�,30'-*,(
+-(�Ciihebmho� ?(P(&� >b]^gdh� F(P(&� NlZk^o� P(H(� Na^�

fhkiaheh`r�h_�ma^�i^kbh]hgmZe�[bhɗef�bg�bgɘZffZmhkr�`nf�
]bl^Zl^l�"\akhgb\�\ZmZkkaZe�̀ bg`bobmbl&�\akhgb\�i^kbh]hgmbmbl&�
\Zg]b]Z'Zllh\bZm^]� i^kbh]hgmbmbl#� Z\\hk]bg`� mh� ^e^\mkhg�
fb\khl\hir(� =ebgb\Ze� eZ[hkZmhkr� ]bZ`ghlmb\l(� ,*+/(P(� 0*(�
Hh(�+,(�M(/3'0.(
+.(�GZfrmhoZ� ;(<(&� ;b]Zk[^dhoZ� ;(;(&� Nnk`ng[Z^o�

O(;(&� EZll^ghoZ� H(M(� Ig\heh`r&� kZ]bZmbhg� ma^kZir� Zg]�
\a^fhma^kZir4� m^qm[hhd(�Na^�ZeehpZg\^&�<blad^d4�ELMO&�
,*+1(�+3*�i(
+/(�G^]o^]^o� P(G(&� JhghfZk^oZ� ;(A(&� NlZk^o� P(H(�

?g]h^\heh`b\Ze�k^aZ[bebmZmbhg�f^mah]l�nlbg`�iarmhma^kZir�
h_�lfZee�]hl^l(�NnmhkbZe(�G(�,**2(�ǜ�1+i(
+0(�H^f^k^labgZ� I(H(&� Anl^o� H(@(&� GZedhoZ� N(F(�

Na^� lmn]r� h_� [bheh`b\Zeer� Z\mbo^� ln[lmZg\^l� Zg]� ma^�
Zgmbfb\kh[bZe� Z\mbobmr� h_� ieZgmZbg� e^Zo^l� h_� ma^� eZg\^heZm^�
JeZgmZ`h�eZg\^heZmZ(�<Zladbk�=a^fb\Ze�DhnkgZe&�,*+.&�Hh(�
.&�N(�,+(�J(�+--'+.,(
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`^gbmZel(�NkZ]bmbhgZe�f^]b\bg^&�,**2&�Hh(�-�"+.#(�J(�-/'.,W(
+3(�LZcZihoZ� G(O(&� GZk]rgldr� Sn(M(&� Aneb]ho� C(;(�
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h_� \Zg\^k� h_� ma^� hkZe� \Zobmr� Zg]� hkhiaZkrgq(� Mb[^kbZg(�
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,*(�LrsahoZ� C(J(&� AhgmZk^o� M(H(&� HhohsabehoZ� G(M(&�
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>^gmblmkr&�,*+1&�Hh(�,2(�J(,.',0(
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Abstract
Na^�Zbf�h_�ma^�Zkmb\e^�bl�mh�]^o^ehi�Z�fZma^fZmb\Ze�fh]^e�Zg]�\hg]n\m�Z�gnf^kb\Ze�^qi^kbf^gm�h_�Z�ma^kfh^e^\mkb\�

lrlm^f�"NJJ#�_hk�ma^�mk^Zmf^gm�h_�bgɕZffZmhkr�i^kbh]hgmZe�]bl^Zl^l�[r�fh]^kZm^�\krhma^kZir(
GZm^kbZel�Zg]�f^mah]l(�;�]^lb`g&�Z�iarlb\Ze�Zg]�fZma^fZmb\Ze�fh]^e�h_�N?M� _hk� ma^� mk^Zmf^gm�h_� bgɕZffZmhkr�

i^kbh]hgmZe�]bl^Zl^l�[r�fh]^kZm^�\krhma^kZir&�]^o^ehi^]�hg�ma^�[Zlbl�h_�lheobg`�ma^�nglm^Z]r�a^Zm�\hg]n\mbhg�ikh[e^f�
_hk�Z�fnembeZr^k�lrlm^f&�aZl�[^^g�]^o^ehi^](
L^lneml(�;l�Z�k^lnem�h_�Z�gnf^kb\Ze�^qi^kbf^gm&�]ZmZ�p^k^�h[mZbg^]�maZm�]^l\kb[^�ma^�m^fi^kZmnk^�]blmkb[nmbhg�ho^k�

ma^�mab\dg^ll�h_�̂ Z\a�h_�ma^�eZr^kl�bg�ma^�lrlm^f&�mZdbg`�bgmh�Z\\hngm�ma^�a^Zm�ɕnq^l�hg�ma^�cng\mbhgl�h_�ma^�ma^kfh^e^\mkb\�
[Zmm^kr�"N?<#&�ma^�iZkZf^m^kl�h_�ma^�i^kbh]hgmZe�k^`bhg&�ma^�m^fi^kZmnk^�\aZg`^�Zm�oZkbhnl�ihbgml�h_�ma^�ma^kfZe�ihp^k�
ieZgm�lrlm^f�ǝ�ma^�i^kbh]hgmZe�k^`bhg�bg�mbf^(�Cm�aZl�[^^g�^lmZ[ebla^]�maZm�ma^�g^\^llZkr�e^o^e�h_�ikh\^]nk^l�Zllh\bZm^]�
pbma�ehp^kbg`�ma^�lnk_Z\^�m^fi^kZmnk^�h_�ma^�i^kbh]hgmZe�shg^�mh�'.*�=�\Zg�[^�k^Zebs^]�pbma�Z�\hhebg`�\ZiZ\bmr�h_�N?<�
h_�0***�Q�)�f,&�pab\a�\hkk^lihg]l�mh�ma^�ihp^k�h_�fh]^kg�lmZg]Zk]�ikh]n\^]�ma^kfh^e^\mkb\�fh]ne^l(
=hg\enlbhgl(�Cm�pZl�^lmZ[ebla^]�maZm�ma^�l^e^\mbhg�h_�ma^�`^hf^mkb\Ze�iZkZf^m^kl�N?<�Zg]�bml�ihp^k�lniier�lahne]�
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[^�`nb]^]�[r�ma^�k^lmkb\mbhgl�hg�ma^�hi^kZmbhg�h_�ma^�]^ob\^&�Zl�p^ee�Zl�f^]b\Ze�ghkfl�Zg]�lmZg]Zk]l�bg�hk]^k�mh�Zohb]�
_khlm[bm^� h_� Z]cZ\^gm� mblln^l(� ;�f^mah]� _hk� bg\k^Zlbg`� ma^� ^_ɔ\b^g\r� h_� ma^� lrlm^f� bl� ikhihl^]&� Z\\hk]bg`� mh�pab\a�
ma^�ik^ebfbgZkr�\hhebg`�h_�ma^kfZe�ihp^k�ieZgml�[r�Zg�^qm^kgZe�lhnk\^�h_�\he]�bl�nl^]&�Zl�p^ee�Zl�[r�ma^�nl^�h_�_hk\^]�
hi^kZmbg`�fh]^l�h_�ma^kfZe�_n^e�\^eel�N?<(

E^rphk]l4�i^kbh]hgmZe�]bl^Zl^&�ma^kfh^e^\mkb\�lrlm^f&�\krhma^kZir&�mk^Zmf^gm�h_�bgɕZffZmhkr�]bl^Zl^l&�iarlb\Ze�
Zg]�fZma^fZmb\Ze�fh]^e&�gnf^kb\Ze�^qi^kbf^gm(

L^\^bo^]4�+-(*.(,*,*5�k^obl^]4�,/(*/(,*,*5�Z\\^im^]4�-*(*/(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk� \bmZmbhg4� I(P(� ?o]neho&� M(A(� GZ`hf^]hoƯ&� ?(;(� >saZ[kZbehoZ(� Gh]^ebg`� h_� ma^kfhiarlb\Ze� ikh\^ll^l� pbma�
fh]^kZm^�\krh`^gb\�^__^\m�hg�ma^�i^kbh]hgmZe�shg^�nlbg`�Z�ma^kfh^e^\mkb\�\hhebg`�lrlm^f(�?g]h]hgmb\l�mh]Zr(�,*,*5�
+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(
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ƼƱƯƱƹƱƼƬǂƴǋ�ƻƺƼƬƲƱƹƹǇǁ�ƿǃƬƽƾƶƺƮ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃ'
ƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ(� ƀƽƾƬƹƺƮƷƱƹƺ&� ǃƾƺ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ƹƱ'
ƴƹƮƬƳƴƮƹƺƯƺ�ƴ� ƭƱƳƭƺƷƱƳƹƱƹƹƺƯƺ�ƸƱƾƺưƬ� ƶƼƴƺƾƱƼƬƻƴƴ�
ƻƼƴ� ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ� ƳƬƭƺƷƱƮƬƹƴǋǁ� "ǁƱƵƷƴƾ&� ƽƾƺƸƬƾƴƾ&�
ƷƴƸǀƬưƱƹƴƾ&� ƻƱƼƴƺƽƾƴƾ&� ƻƿƷǈƻƴƾ&� ƾƼƺǀƴǃƱƽƶƴƱ� ǋƳƮǇ�
ƻƺƷƺƽƾƴ� ƼƾƬ&� ƸƹƺƯƺǀƺƼƸƹƬǋ� ǉƶƽƽƿưƬƾƴƮƹƬǋ� ǉƼƴƾƱƸƬ#�
ƻƺƳƮƺƷǋƱƾ�ƳƹƬǃƴƾƱƷǈƹƺ�ƶƿƻƴƼƺƮƬƾǈ�ƭƺƷƱƮƿǊ�ƼƱƬƶǂƴǊ&�
ƿƸƱƹǈǄƴƾǈ� ƺƾƱǃƹƺƽƾǈ� ƾƶƬƹƱƵ� "ƽƷƴƳƴƽƾǇǁ� ƺƭƺƷƺǃƱƶ&�
ƶƺƲƹǇǁ�ƻƺƶƼƺƮƺƮ&�ƷƴƸǀƺƴưƹƺƵ�ƾƶƬƹƴ#&�ƽƹƴƳƴƾǈ�ƻƼƺƹƴ'

ǂƬƱƸƺƽƾǈ�ƽƺƽƿưƴƽƾƺƵ�ƽƾƱƹƶƴ�ƴ�ƽƾƴƸƿƷƴƼƺƮƬƾǈ�ƻƼƺǂƱƽ'
ƽǇ�ƼƱƯƱƹƱƼƬǂƴƴ�"ƻƼƴ�ƯƱƸƬƹƯƴƺƸƬǁ&�ƾƱƷƱƬƹƯƴƺǉƶƾƬƳƴƴ&�
ƯƱƼƻƱƾƴǃƱƽƶƺƸ� ƽƾƺƸƬƾƴƾƱ&� ƶƬƾƬƼƬƷǈƹƺƸ� ƴ� ǋƳƮƱƹƹƺƸ�
ƯƴƹƯƴƮƴƾƱ&�ǁƼƺƹƴǃƱƽƶƺƵ�ƾƼƱǅƴƹƱ�ƯƿƭǇ#(�ƜƺƸƴƸƺ�ǉƾƺƯƺ&�
ƶƼƴƺƾƱƼƬƻƴǋ�ƻƼƴƮƺưƴƾ�ƶ�ƮƺƽƽƾƬƹƺƮƷƱƹƴǊ�ƸƴƶƼƺǂƴƼƶƿ'
Ʒǋǂƴƴ� "ƻƼƴ�ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ�ƳƬƭƺƷƱƮƬƹƴǋǁ�ƻƬƼƺưƺƹƾƬ4�
ƯƴƹƯƴƮƴƾƬǁ&� ƻƬƼƺưƺƹƾƴƾƬǁ#&� Ʈ� ƺƽƹƺƮƱ� ƶƺƾƺƼƺƵ� ƷƱƲƴƾ�
ƼƴƾƸƴǃƱƽƶƬǋ� ƽƸƱƹƬ� ƮƬƳƺƶƺƹƽƾƼƴƶǂƴƴ� ƴ� ƮƬƳƺưƴƷƬƾƬ'
ǂƴƴ&�Ƭ�ƾƬƶƲƱ�ƻƺƮǇǄƬƱƾ�ǀƬƯƺǂƴƾƬƼƹƿǊ�ƬƶƾƴƮƹƺƽƾǈ�ƷƱƵ'
ƶƺǂƴƾƺƮ� ƴ� ƽƾƴƸƿƷƴƼƿƱƾ� ƭƴƺƽƴƹƾƱƾƴǃƱƽƶƴƱ� ƻƼƺǂƱƽƽǇ(�
ƀ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƬƷƷƱƼƯƴǃƱƽƶƴƸƴ� ƺƽƷƺƲƹƱƹƴǋƸƴ&� ƮǇ'
ƳƮƬƹƹǇƸƴ� ƷƱƶƬƼƽƾƮƱƹƹǇƸƴ� ƻƼƱƻƬƼƬƾƬƸƴ&� Ƭ� ƾƬƶƲƱ� ƿ�
ƻƬǂƴƱƹƾƺƮ� ƽ� ƶƺƹƾƬƶƾƹǇƸ� ƬƷƷƱƼƯƴǃƱƽƶƴƸ� ƽƾƺƸƬƾƴƾƺƸ&�
ƼƬƳƮƴƮǄƴƸƽǋ� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ƺƼƾƺƻƱưƴ'
ǃƱƽƶƺƵ�ƽǆƱƸƹƺƵ�ƶƺƹƽƾƼƿƶǂƴƴ�ƴƳ�ƬƶƼƴƷƺƮƺƵ�ƻƷƬƽƾƸƬƽ'
ƽǇ&�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�ƸƱƾƺưƬ�ƶƼƴƺƾƱƼƬƻƴƴ�ƻƺƳƮƺƷǋƱƾ�ƽƺ'
ƶƼƬƾƴƾǈ�ǀƬƳƹƺƽƾǈ�ƬƷƷƱƼƯƴǃƱƽƶƺƯƺ�ƮƺƽƻƬƷƱƹƴǋ&�Ƭ�ƾƬƶƲƱ�
ƻƱƼƴƺưǇ� ƯƴưƼƬƾƬǂƴƴ�ƴ�ưƱƯƴưƼƬƾƬǂƴƴ�ƴ�ƺƭƱƽƻƱǃƴƮƬƱƾ�
Ʈ�ưƬƷǈƹƱƵǄƱƸ�ƬƶƾƴƮƹǇƵ�ƮƺƽƽƾƬƹƺƮƴƾƱƷǈƹǇƵ�ƻƼƺǂƱƽƽ(
Ƒ� ƹƬƽƾƺǋǅƱƱ� ƮƼƱƸǋ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƱ�

ưƷǋ�ƶƼƴƺƾƱƼƬƻƴƴ�ƻƼƴƸƱƹǋǊƾƽǋ�ƾƱǁƹƴǃƱƽƶƴƱ�ƽƼƱưƽƾƮƬ&�
ƼƬƭƺƾƬǊǅƴƱ� ƹƬ� ƺƽƹƺƮƱ� ƲƴưƶƺƯƺ� ƬƳƺƾƬ(� ſ� ƹƴƸ� ƺƾƹƺ'
ƽǋƾƽǋ&� ƹƬƻƼƴƸƱƼ� ƾƬƶƴƱ� ƬƻƻƬƼƬƾǇ&� ƶƬƶ�ſƜƝſ'*+&� ſƜƝſ'
*,&� ſƝ'.&� ſƀƏƞ'*+&� ſƏƞ'+*'ƀƣ',&� ſƼƴƺǉƷƱƶƾƼƺƹƴƶƬ'+&�
ſƼƴƺ'*+'ƓƷƬƸƱư&�ſƼƴƺƖƹƱƵ&�ƏƳƺƶƼƴƺư&�ƏƘſ'ſƼƴƺƸƱư&�
ƙƺƼƺƳ'ƙƙ&� ƫƾƼƬƹǈ&� =krheZl^k&� =krhMdbgƴƴ� ưƼ(� ƛƽƹƺƮ'
ƹǇƸ� ƹƱưƺƽƾƬƾƶƺƸ� ƮƽƱǁ� ƻƱƼƱǃƴƽƷƱƹƹǇǁ� ƻƼƴƭƺƼƺƮ� ǋƮ'
ƷǋƱƾƽǋ� ƺƭǋƳƬƾƱƷǈƹƺƱ� ƹƬƷƴǃƴƱ� ƶƼƴƺƬƯƱƹƾƬ� "ƲƴưƶƺƯƺ�
ƬƳƺƾƬ#&�ưƷǋ�ưƷƴƾƱƷǈƹƺƯƺ�ǁƼƬƹƱƹƴǋ�ƶƺƾƺƼƺƯƺ�ƾƼƱƭƿǊƾƽǋ�
ƽƻƱǂƴƬƷǈƹǇƱ� ǁƼƬƹƴƷƴǅƬ(� ƛưƹƬƶƺ� ƺƽƹƬǅƱƹƴƱ� ƽƾƺƸƬ'
ƾƺƷƺƯƴǃƱƽƶƴǁ� ƶƷƴƹƴƶ� ƻƺưƺƭƹƺƯƺ� ƼƺưƬ� ǁƼƬƹƴƷƴǅƬƸƴ�
ƶƼƴƺƬƯƱƹƾƬ� ǋƮƷǋƱƾƽǋ� ƽ� ǀƴƹƬƹƽƺƮƺƵ� ƾƺǃƶƴ� ƳƼƱƹƴǋ� ƹƱ'
ƮǇƯƺưƹǇƸ&� ƶƼƺƸƱ�ǉƾƺƯƺ�ƻƼƴƸƱƹƱƹƴǋ� ƶƼƴƺƬƻƻƬƼƬƾƺƮ�Ʈ�
ƻƺƷƱƮǇǁ�ƿƽƷƺƮƴǋǁ�ưƺƽƾƬƾƺǃƹƺ�ƳƬƾƼƿưƹƴƾƱƷǈƹƺ(�ƒƼƿƯƴƸ�
ƹƱưƺƽƾƬƾƶƺƸ� ƽƺƮƼƱƸƱƹƹǇǁ� ƻƼƴƭƺƼƺƮ&� ƼƱƬƷƴƳƿǊǅƴǁ�
ƶƼƴƺƮƺƳưƱƵƽƾƮƴƱ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƱ&� ǋƮ'
ƷǋƱƾƽǋ�ƹƱƾƺǃƹƺƽƾǈ�ưƺƳƴƼƺƮƶƴ�ƾƱƻƷƺƮƺƯƺ�ƮƺƳưƱƵƽƾƮƴǋ&�
Ƭ�ƾƬƶƲƱ�ƽƷƺƲƹƺƽƾǈ�ƱƯƺ�ƷƺƶƬƷƴƳƬǂƴƴ�Ʈ�ƹƿƲƹƺƵ�ƺƭƷƬƽƾƴ�
"ƮƺƳƹƴƶƬƱƾ� Ƽƴƽƶ� ƻƺƻƬưƬƹƴǋ� ƶƼƴƺƬƯƱƹƾƬ� ƹƬ� ƭƷƴƳƷƱƲƬ'
ǅƴƱ�ƳƺƹǇ�ƽ�ƮƺƳƸƺƲƹǇƸ�ƴǁ�ƺƭƸƺƼƺƲƱƹƴƱƸ#(
Ƒ� ǉƾƴǁ� ƿƽƷƺƮƴǋǁ� ƹƱƽƸƺƾƼǋ� ƹƬ� ƾƺ&� ǃƾƺ� ƻƼƴƸƱƹƱƹƴƱ�

ƶƼƴƺƯƱƹƹƺƯƺ�ƸƱƾƺưƬ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴƴ� ƴƸƱƱƾ�ǄƴƼƺƶƴƱ�
ƮƺƳƸƺƲƹƺƽƾƴ� ƭƷƬƯƺưƬƼǋ� Ƽǋưƿ� ƻƱƼƱǃƴƽƷƱƹƹǇǁ� ƮǇǄƱ�
ƻƼƱƴƸƿǅƱƽƾƮ&� ƹƬ� ƽƱƯƺưƹǋǄƹƴƵ� ưƱƹǈ� ƾƱǁƹƴǃƱƽƶƬǋ�
ƼƱƬƷƴƳƬǂƴǋ� ƶƼƴƺƮƺƳưƱƵƽƾƮƴǋ� ƺƽƾƬƱƾƽǋ� ƹƬ� ƹƱưƺƽƾƬ'
ƾƺǃƹƺƸ� ƿƼƺƮƹƱ(� ƜƺǉƾƺƸƿ� ƻƼƱưƽƾƬƮƷǋƱƾ� ƴƹƾƱƼƱƽ� ƼƬƳ'
ƼƬƭƺƾƶƬ� ƹƺƮǇǁ� ƾƱǁƹƴǃƱƽƶƴǁ� ƽƼƱưƽƾƮ�ưƷǋ�ƼƱƬƷƴƳƬǂƴƴ�
ƷƱǃƱƭƹǇǁ� ƻƼƺǂƱưƿƼ&� ƽƮǋƳƬƹƹǇǁ� ƽ� ƶƼƴƺƮƺƳưƱƵƽƾƮƴƱƸ�
ƹƬ�ƺƭƷƬƽƾǈ�ƻƬƼƺưƺƹƾƬ(�Ƒ�ƶƬǃƱƽƾƮƱ�ƾƬƶƴǁ�ƾƱǁƹƴǃƱƽƶƴǁ�
ƽƼƱưƽƾƮ�ƻƱƼƽƻƱƶƾƴƮƹǇƸ�ƻƼƱưƽƾƬƮƷǋƱƾƽǋ�ƴƽƻƺƷǈƳƺƮƬ'
ƹƴƱ�ƻƼƴƭƺƼƺƮ�ƴ�ƿƽƾƼƺƵƽƾƮ&�ƴƽƻƺƷƹƴƾƱƷǈƹǇƸ�ǉƷƱƸƱƹ'
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ƾƺƸ�Ʈ�ƶƺƾƺƼǇǁ�ǋƮƷǋǊƾƽǋ�ƾƱƼƸƺǉƷƱƶƾƼƴǃƱƽƶƴƱ�ƻƼƱƺƭ'
ƼƬƳƺƮƬƾƱƷƴ�ǉƹƱƼƯƴƴ(

ƣƔƙƩ
ƝƬƳƼƬƭƺƾƶƬ�ƸƬƾƱƸƬƾƴǃƱƽƶƺƵ�ƸƺưƱƷƴ� ƴ� ƻƼƺƮƱưƱƹƴƱ�

ǃƴƽƷƱƹƹƺƯƺ� ǉƶƽƻƱƼƴƸƱƹƾƬ� ƟƩƞ� ưƷǋ� ƷƱǃƱƹƴǋ� ƮƺƽƻƬƷƴ'
ƾƱƷǈƹǇǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ�ƸƱƾƺưƺƸ�ƿƸƱƼƱƹƹƺƯƺ�
ƶƼƴƺƮƺƳưƱƵƽƾƮƴǋ(

ƚƔƠƜƓƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƞƾƼƿƶƾƿƼƹƬǋ�ƽǁƱƸƬ�ƟƩƞ�ƻƼƴƮƱưƱƹƬ�ƹƬ�Ƽƴƽ(�+�U+/W(
ƜƼƴƭƺƼ�ƽƺƽƾƺƴƾ�ƴƳ�ƮƺƳưƱƵƽƾƮƿǊǅƱƯƺ�ǉƷƱƸƱƹƾƬ�+�ƽ�

ƾƱƼƸƺǉƷƱƶƾƼƴǃƱƽƶƺƵ� ƽƴƽƾƱƸƺƵ� ƴƳƸƱƹƱƹƴǋ� ƾƱƸƻƱƼƬ'
ƾƿƼǇ� ƮƺƳưƱƵƽƾƮƴǋ&� ƭƷƺƶƬ� ƶƺƹƾƼƺƷǋ� ƴ� ƼƱƯƿƷƴƼƺƮƬƹƴǋ�
ƾƱƸƻƱƼƬƾƿƼǇ�,(�Ƒ� ƽƺƽƾƬƮ� ƮƺƳưƱƵƽƾƮƿǊǅƱƯƺ�ǉƷƱƸƱƹƾƬ�
+�Ʈǁƺưǋƾ�ưƮƱ�ƮǇƽƺƶƺƾƱƻƷƺƻƼƺƮƺưƹǇƱ�ƻƷƬƽƾƴƹǇ�-&�ƮǇ'
ƻƺƷƹƱƹƹǇƱ�ƾƬƶƴƸ�ƺƭƼƬƳƺƸ&�ǃƾƺƭǇ�ƴǁ�ƻƺƮƱƼǁƹƺƽƾƴ&�ƻƼƴ'
ƮƺưƴƸǇƱ�Ʈ�ƶƺƹƾƬƶƾ�ƽ�ƻƱƼƱưƹƱƵ�ƴ�ƳƬưƹƱƵ�ƳƺƹƬƸƴ�ưƱƽƹǇ�
"ƺƭƷƬƽƾǈ�ƻƬƼƺưƺƹƾƬ#�ƽ�ƹƬƹƱƽƱƹƹǇƸ�ƹƬ�ƹƴǁ�ƽƷƺƱƸ�ǉƷƬ'
ƽƾƴǃƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�.�"ƹƬƻƼƴƸƱƼ&�ƽƴƷƴƶƺƹƬ#�ƻƺƮƾƺƼǋƷƴ�
ƻƼƺǀƴƷǈ�ƻƺƽƷƱưƹƴǁ&�Ƭ�ƻƼƺƾƴƮƺƻƺƷƺƲƹǇƱ�ƻƺƮƱƼǁƹƺƽƾƴ�
ǋƮƷǋƷƴƽǈ�ƻƷƺƽƶƴƸƴ(�ſ�ƻƷƺƽƶƴƸ�ƻƺƮƱƼǁƹƺƽƾǋƸ�ƻƷƬƽƾƴƹ&�
ƻƼƺƾƴƮƺƻƺƷƺƲƹǇƸ� ƶƺƹƾƬƶƾƿ� ƽ� ƭƴƺƷƺƯƴǃƱƽƶƴƸ� ƺƭǆƱƶ'
ƾƺƸ�ƻƼƴƽƺƱưƴƹƱƹǇ�ƽƮƺƴƸƴ�ƮƺƳưƱƵƽƾƮƿǊǅƴƸƴ�ƽƻƬǋƸƴ�
ƾƱƼƸƺǉƷƱƶƾƼƴǃƱƽƶƴƱ�ƸƺưƿƷƴ�/&�ƺƻƺƼƹǇƸƴ�ƽƻƬǋƸƴ�ƶƺƹ'
ƾƬƶƾƴƼƿǊǅƴƱ� ƽ� ƼƬưƴƬƾƺƼƹǇƸƴ� ƽƴƽƾƱƸƬƸƴ� 0(� ƜƷƬƽƾƴ'
ƹǇ� -&� ƾƱƼƸƺǉƷƱƶƾƼƴǃƱƽƶƴƱ� ƸƺưƿƷƴ� /� ƴ� ƼƬưƴƬƾƺƼƹǇƱ�
ƽƴƽƾƱƸǇ�0�ƽ�ƻƺƸƺǅǈǊ�ƶƼƱƻƱƲƹƺƯƺ�ƻƼƴƽƻƺƽƺƭƷƱƹƴǋ�1&�
ƮǇƻƺƷƹƱƹƹƺƯƺ�ƾƬƶƴƸ�ƺƭƼƬƳƺƸ&�ǃƾƺƭǇ�ƴƸƱƷƬƽǈ�ƮƺƳƸƺƲ'
ƹƺƽƾǈ�ƼƱƯƿƷƴƼƺƮƬƹƴǋ�ƼƬƽƽƾƺǋƹƴƱ�ƸƱƲưƿ�ƻƷƬƽƾƴƹƬƸƴ�+�
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Рис. 2. Физическая модель ТЭС для лечения 
воспалительных заболеваний пародонта 

методом умеренного криовоздействия

Fig. 2. Physical model of ТЕS for the 
treatment of inflammatory periodontal 

diseases by moderate cryotherapy

Рис. 3. Расчетная модель ТЭС для лечения 
воспалительных заболеваний пародонта 

методом умеренного криовоздействия

Fig. 3. Calculation model of ТЕS for the 
treatment of inflammatory periodontal 

diseases by moderate cryotherapy

Рис. 1. Структурная схема ТЭС для лечения 
воспалительных заболеваний пародонта 

методом умеренного криовоздействия

Fig. 1. Block diagram of ТЕS for the 
treatment of inflammatory periodontal 

diseases by moderate cryotherapy
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Ȝ,&�Ȝ-�ǜ�ƶƺǉǀǀƴǂƴƱƹƾ�ƾƱƻƷƺƻƼƺƮƺưƹƺƽƾƴ�ƽƺƺƾƮƱƾƽƾƮƱƹ'
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ƮƹƿƾƼƱƹƹƱƵ�ƻƺƮƱƼǁƹƺƽƾƴ�ƻƬƼƺưƺƹƾƬ&�ƼƬƮƹƺƸ�ǜ�0***�Ƒƾ)
Ƹ,(�ſƬƶ�ƽƷƱưƿƱƾ�ƴƳ�ƯƼƬǀƴƶƬ&�ƼƬƽƻƼƱưƱƷƱƹƴƱ�ƾƱƸƻƱƼƬ'
ƾƿƼǇ�ƻƺ�ƟƩƐ�ƹƺƽƴƾ�ƷƴƹƱƵƹǇƵ�ǁƬƼƬƶƾƱƼ(�Ʃƾƺ�ƽƮǋƳƬƹƺ�ƽ�
ƾƱƸ&�ǃƾƺ�ƻƼƴ�ưƬƹƹǇǁ�ƮƱƷƴǃƴƹƬǁ�ƾƺƶƬ�ƻƴƾƬƹƴǋ�ƺƭƱ�ƟƩƐ�
ǀƿƹƶǂƴƺƹƴƼƿǊƾ� Ʈ� ƺƻƾƴƸƬƷǈƹǇǁ� ƼƱƲƴƸƬǁ(� ƜƼƴ� ǉƾƺƸ�
ƶƺƷƴǃƱƽƾƮƺ� ƾƱƻƷƺƾǇ&� ƻƺƯƷƺǅƬƱƸƺƵ� "ƮǇưƱƷǋƱƸƺƵ#� Ʈ�
Ʊưƴƹƴǂƿ�ƮƼƱƸƱƹƴ�ƹƬ�ƴǁ�ƮƹƿƾƼƱƹƹƴǁ�ƽƻƬǋǁ&�ƳƹƬǃƴƾƱƷǈ'
ƹƺ� ƻƼƱƮǇǄƬƱƾ� ƮƱƷƴǃƴƹƿ� ưƲƺƿƷƱƮƺƯƺ� ƾƱƻƷƬ&� ƮǇưƱƷǋ'
ǊǅƱƯƺƽǋ�Ʈ�ƺƭǆƱƸƱ(�ƚƬ� ƯƼƬǀƴƶƱ� ƾƬƶƲƱ�ƻƼƱưƺƽƾƬƮƷƱƹƬ�
ƴƹǀƺƼƸƬǂƴǋ�ƺƭ� ƿƼƺƮƹƱ� ƾƱƻƷƺƮƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ�ƹƱƻƺ'
ƽƼƱưƽƾƮƱƹƹƺ� ƹƬ� ƺƭƷƬƽƾǈ� ƻƬƼƺưƺƹƾƬ(� ſƬƶ� ƽƷƱưƿƱƾ� ƴƳ�
ƻƼƴƮƱưƱƹƹǇǁ� ƳƬƮƴƽƴƸƺƽƾƱƵ&� ƻƼƴ� ƺƽƿǅƱƽƾƮƷƱƹƴƴ� ƾƱ'
ƻƷƺƮƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ� ƺưƴƹƬƶƺƮƺƵ� ƹƬƻƼƬƮƷƱƹƹƺƽƾƴ� ƴ�
ƻƼƴƸƱƼƹƺ�ƺưƴƹƬƶƺƮƺƵ�ƮƱƷƴǃƴƹǇ&�ƻƱƼƱƻƬư�ƾƱƸƻƱƼƬƾƿ'
ƼǇ� ƻƺ� ƾƺƷǅƴƹƱ� ƻƬƼƺưƺƹƾƬ� ƹƱƳƹƬǃƴƾƱƷƱƹ� ƴ� ƺƻƼƱưƱƷǋ'

Рис. 4. Распределение температуры 
по толщине системы ТЭБ 1 – область 

пародонта – ТЭБ 2 при q1 = q2 = -6000 Вт/м2

Fig. 4. temperature Distribution over the 
thickness of the system TЕB 1 – periodontal 

area – TEВ 2 at q1 = q2 = -6000 W/m2
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Рис. 5. Изменение температуры системы ТЭБ 1 – 
область пародонта – ТЭБ 2 во времени  

при q1 = q2 = - 6000 Вт/м2:  
1 – температура контакта ТЭБ и области 

пародонта, 2 – температура в центре зоны 
пародонта, 3 – температура горячих спаев ТЭБ

Fig. 5. Temperature Change of the 
system TЕB 1 – periodontal area – TЕB 2 

in time at q1 = q2 = -6000 W/m2:

1 – the temperature of the TEB contact and 
the periodontal area, 2 – the temperature in 

the center of the periodontal zone, 3 – the 
temperature of the TEB hot junctions
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M(A(�GZ`hf^]hoƯ�ǜ�Jhlm`kZ]nZm^�Mmn]^gm&�>^iZkmf^gm�h_�Na^hk^mb\Ze�Zg]�A^g^kZe�?e^\mkb\Ze�?g`bg^^kbg`&�IL=C>�

4****'***,',//2'1,./(
?(;(�>saZ[kZbehoZ�ǜ�Jhlm`kZ]nZm^�Mmn]^gm&�>^iZkmf^gm�h_�Na^hk^mb\Ze�Zg]�A^g^kZe�?e^\mkb\Ze�?g`bg^^kbg`&�IL=C>�C>4�

****'***,'++0*'1,.+(
�>Z`a^lmZg�MmZm^�N̂ \agb\Ze�Ogbo^klbmr�&�GZdaZ\adZeZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƞƯƲƼƺåƳƼƱƯ�Ø(ƃ(�)�M(A(�GZ`hf^]hoƯ&�?'fZbe4�lZkZmfZ`*/:rZg]^q(kn
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Онкологическая настороженность 
как неотъемлемая часть обучения 
в клинической ординатуре  
по ортопедической стоматологии

Орешака О.В., Дементьева Е.А., Ганисик А.В., Гуревич Ю.Ю.
Федеральное государственное бюджетное образовательное учреждение высшего образования «Алтайский 
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Cancer alertness as an integral part of residency training 
in prosthodontic dentistry

O.V. Oreshaka, E.A. Dementieva, A.V. Ganisik, Yu.Yu. Gurevich
Federal State Budgetary Educational Institution of Higher Educational  

«Altai State Medical University» of the Ministry of Health of the Russian Federation, Barnaul, Russia.

Abstract
>^libm^�ma^�̂ f^k`^g\^�h_�g^p�Zg]�bfikho^f^gm�h_�\nkk^gm�f^mah]l�h_�ma^�]bZ`ghlmb\l�Zg]�mk^Zmf^gm�h_�\Zg\^k�h_�ma^�

fZqbeeh_Z\bZe�k^`bhg&�bml�]bZ`ghlbl�bl�h_m^g�ngmbf^er�Zg]�eZm^(�Ig^�h_�ma^�k^Zlhgl�_hk�mabl�lbmnZmbhg�bl�ma^�bgln_ɔ\b^gm�\Zg\^k�
Ze^kmg^ll�h_�]^gmblml�]nkbg`� ma^�^qZfbgZmbhg�h_� ma^�iZmb^gm(� Na^k^_hk^&� bm� bl� o^kr� bfihkmZgm� mh�^fiaZlbs^� ma^� mkZbgbg`�
h_�]^gmZe� k^lb]^gml� bg� mabl�ɔ^e]&�iZrbg`�iZkmb\neZk�Zmm^gmbhg� _hk�ik^o^gmbo^�Zg]�lZgbmZkr'^]n\ZmbhgZe�f^Zlnk^l�Zg]&�h_�
\hnkl^&�^Zker�]bZ`ghlbl�h_�ik^\Zg\^khnl�\hg]bmbhgl�h_�ma^�fZqbeeh_Z\bZe�k^`bhg&�hkZe�fn\hlZ&�mhg`n^�Zg]�ebil(�;�rhng`�
li^\bZeblm�lahne]�\e^Zker�ng]^klmZg]�ma^�khnmbg`�h_�iZmb^gml�pbma�mabl�iZmaheh`r(

E^rphk]l4�hg\heh`b\Ze�]bl^Zl^l&�\Zg\^k�Ze^kmg^ll&�\ebgb\Ze�k^lb]^gm(

L^\^bo^]4�+(*/(,*,*5�k^obl^]4�+2(*0(,*,*5�Z\\^im^]4�+3(*0(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�I(P(�Ik^laZdZ&�?(;(�>^f^gmb^oZ&�;(P(�AZgblbd&�Sn(Sn(�Ank^ob\a(�=Zg\^k�Ze^kmg^ll�Zl�Zg�bgm^`kZe�iZkm�h_�
k^lb]^g\r�mkZbgbg`�bg�ikhlmah]hgmb\�]^gmblmkr(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2'
,'*'*(

ƐƀƠƁƐƙƩƛƜƟƠƩ
ƜƼƺƭƷƱƸƬ� ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ� ƹƬƽƱƷƱƹƴǋ� ƺƹƶƺƷƺƯƴǃƱ'

ƽƶƴƸƴ�ƳƬƭƺƷƱƮƬƹƴǋƸƴ�ƴƸƱƱƾ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƳƹƬǃƱƹƴƱ&�
ƺ�ǃƱƸ�ƽƮƴưƱƾƱƷǈƽƾƮƿƱƾ�ƽƺưƱƼƲƬƹƴƱ�ƚƬǂƴƺƹƬƷǈƹƺƯƺ�ƻƼƺ'
ƱƶƾƬ�ƝƠ��ƕưƼƬƮƺƺǁƼƬƹƱƹƴƱ��,*+3�ƯƺưƬ(�ƛưƹƺƵ�ƴƳ�ǂƱƷƱƵ�
ƶƺƾƺƼƺƯƺ&� ǋƮƷǋƱƾƽǋ�ƽƹƴƲƱƹƴƱ�ƽƸƱƼƾƹƺƽƾƴ�ƺƾ�ƹƺƮƺƺƭƼƬ'

ƳƺƮƬƹƴƵ�ƳƬ�ƽǃƱƾ4�Ʈƺ'ƻƱƼƮǇǁ&�ƺƭƱƽƻƱǃƱƹƴǋ�ƸƱưƴǂƴƹƽƶƴǁ�
ƺƼƯƬƹƴƳƬǂƴƵ� ƽƴƽƾƱƸǇ� ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ� ƶƮƬƷƴǀƴǂƴƼƺ'
ƮƬƹƹǇƸƴ�ƶƬưƼƬƸƴ&�Ʈƺ'ƮƾƺƼǇǁ&�ƼƬƳƼƬƭƺƾƶƴ�ƴ�ƼƱƬƷƴƳƬǂƴƴ�
ƻƼƺƯƼƬƸƸ�ƭƺƼǈƭǇ�ƽ�ƺƹƶƺƷƺƯƴǃƱƽƶƴƸƴ�ƳƬƭƺƷƱƮƬƹƴǋƸƴ(
Ƒ�ƽƮǋƳƴ�ƽ�ǉƾƴƸ�ƽƾƬƹƺƮƴƾƽǋ�ƻƺƹǋƾƹǇƸ&�ǃƾƺ�ƹƬ�ƽƱƯƺư'

ƹǋǄƹƴƵ� ưƱƹǈ� ƻƱƼƱư� ƮƼƬǃƺƸ� ƽƾƺƸƬƾƺƷƺƯƺƸ� ƽƾƬƮƴƾƽǋ�
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ƺǃƱƹǈ� ƽƱƼǈƱƳƹƬǋ� ƴ� ƺƾƮƱƾƽƾƮƱƹƹƬǋ� ƳƬưƬǃƬ&� ƴƽƻƺƷǈƳƿǋ�
ƽƮƺƵ� ƻƼƺǀƱƽƽƴƺƹƬƷǈƹǇƵ� ƺƻǇƾ&� ƽƻƺƽƺƭƽƾƮƺƮƬƾǈ� ƻƼƺ'
ǀƴƷƬƶƾƴƶƱ� ƴ� ƼƬƹƹƱƵ� ưƴƬƯƹƺƽƾƴƶƱ� ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ� ƳƬ'
ƭƺƷƱƮƬƹƴƵ�U-&/W(
ƒƷǋ�ǉƾƺƯƺ�ƹƱƺƭǁƺưƴƸƺ�ƽƻƺƽƺƭƽƾƮƺƮƬƾǈ�ƻƺƮǇǄƱƹƴǊ�

ƿƼƺƮƹǋ� ƺƹƶƺƷƺƯƴǃƱƽƶƺƵ� ƹƬƽƾƺƼƺƲƱƹƹƺƽƾƴ&� ƻƼƱƲưƱ�
ƮƽƱƯƺ&�ƸƺƷƺưǇǁ�ƮƼƬǃƱƵ'ƺƼưƴƹƬƾƺƼƺƮ&�ǃƾƺ�ƻƺưƼƬƳƿƸƱ'
ƮƬƱƾ� ƳƹƬƹƴƱ� ƽƴƸƻƾƺƸƺƮ� ƻƼƱưƼƬƶƺƮǇǁ� ƳƬƭƺƷƱƮƬƹƴƵ� ƴ�
ƼƬƹƹƴǁ� ƻƼƺǋƮƷƱƹƴƵ� ƳƷƺƶƬǃƱƽƾƮƱƹƹǇǁ�ƺƻƿǁƺƷƱƵ&� ƿƸƱ'
ƹƴƱ� ƻƼƺƮƺưƴƾǈ� ưƴǀǀƱƼƱƹǂƴƬƷǈƹƿǊ� ưƴƬƯƹƺƽƾƴƶƿ&� Ƭ�
ƾƬƶƲƱ� ƺƼƴƱƹƾƴƼƺƮƬƾǈƽǋ� Ʈ� ƽƾƼƿƶƾƿƼƱ� ƺƹƶƺƷƺƯƴǃƱƽƶƺƵ�
ƽƷƿƲƭǇ�U0W(
ƞƺƯƷƬƽƹƺ�ƴƸƱǊǅƴƸƽǋ�ưƬƹƹǇƸ�ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬ'

ƮƺƺǁƼƬƹƱƹƴǋ�ƏƷƾƬƵƽƶƺƯƺ�ƶƼƬǋ�ƳƬ�,*+3�Ưƺư�ƭǇƷƺ�ƮǇǋƮ'
ƷƱƹƺ4�ƳƷƺƶƬǃƱƽƾƮƱƹƹǇǁ�ƹƺƮƺƺƭƼƬƳƺƮƬƹƴƵ�ƯƿƭǇ�ƿ�20'ƾƴ�
ƭƺƷǈƹǇǁ&�ǋƳǇƶƬ�ƿ�+.'ƾƴ&�ưƱƽƱƹ�ƿ�++'ƾƴ&�ưƹƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�
ƿ�,.'ǁ&�ƹƱƭƬ�ƿ�3'ƾƴ&�ƳƷƺƶƬǃƱƽƾƮƱƹƹǇƱ�ƹƺƮƺƺƭƼƬƳƺƮƬƹƴǋ�
ưƼƿƯƴǁ�ƹƱƿƾƺǃƹƱƹƹǇǁ�ǃƬƽƾƱƵ�ƴ�ǋƳǇƶƬ�ƿ�-3'ƾƴ�"Ƽƴƽ(�+#(�Ɯƺ�
ưƬƹƹǇƸ�ƶƼƬƱƮƺƯƺ�ƺƹƶƺƷƺƯƴǃƱƽƶƺƯƺ�ưƴƽƻƬƹƽƱƼƬ�ƏƷƾƬƵ'
ƽƶƺƯƺ�ƶƼƬǋ�,1��ƲƴƾƱƷƱƵ�ƿƳƹƬǊƾ�ƺ�ƹƬƷƴǃƴƴ�ƺƹƶƺƷƺƯƴƴ�
ƹƬ�ƻƼƺǀƺƽƸƺƾƼƬǁ(

ƚƬ� ƶƬǀƱưiƱ� ƺiƾƺƻƱưƴǃƱƽƶƺƵ� ƽƾƺƸƬƾƺƷƺƯƴƴ� Əžƙƀ�
ƴƸƱǊƾƽǋ�ƮƽƱ�ƹƱƺƭǁƺưƴƸǇƱ�ƿƽƷƺƮƴǋ�ưƷǋ�ƹƱƻiƱiǇƮƹƺƵ�
ƻƺƽƷƱưƴƻƷƺƸƹƺƵ� ƻƺưƯƺƾƺƮƶƴ� ƮiƬǃƱƵ� ƽƾƺƸƬƾƺƷƺƯƺƮ� ǜ�
ƺiƾƺƻƱưƺƮ�Ʈ�ƺǃƹƺƵ�ƶƷƴƹƴǃƱƽƶƺƵ�ƺiưƴƹƬƾƿiƱ�U.W(
ƞ�ǂƱƷǈǊ�ƻƺưƯƺƾƺƮƶƴ�ƶƮƬƷƴǀƴǂƴiƺƮƬƹƹǇǁ�ƸƱưƴǂƴƹ'

ƽƶƴǁ� ƶƬưiƺƮ� ƺƭƹƺƮƷƱƹǇ� ƿǃƱƭƹǇƱ� ƻƷƬƹǇ� ƴ� ƻiƺƯiƬƸƸǇ�
Ʈ� ƽƺƺƾƮƱƾƽƾƮƴƴ� ƽ� ƽƺƮiƱƸƱƹƹǇƸƴ� ƾiƱƭƺƮƬƹƴǋƸƴ�
ƠƱưƱƼƬƷǈƹǇǁ� ƯƺƽƿưƬiƽƾƮƱƹƹǇǁ� ƺƭiƬƳƺƮƬƾƱƷǈƹǇǁ�
ƽƾƬƹưƬiƾƺƮ�ƴ�ƮƶƷǊǃƱƹƬ�Ʈ�ƻƱƼƱǃƱƹǈ�ƺƭǋƳƬƾƱƷǈƹǇǁ�ƻƼƺ'
ƯƼƬƸƸ�ưƴƽǂƴƻƷƴƹƬ��ƛƹƶƺƷƺƯƴǋ�ƣƘƛ�(
ƒƷǋ� ƺƼưƴƹƬƾƺƼƺƮ� ƻƼƺƮƺưǋƾƽǋ� iƬƳƷƴǃƹǇƱ� ƾƱƸƬ'

ƾƴǃƱƽƶƴƱ� ƿƽƺƮƱiǄƱƹƽƾƮƺƮƬƹƴǋ� Ʈ� ǀƺiƸƱ� ǉƷƱƶƾƴ'
ƮƺƮ&� ƽƱƸƴƹƬiƺƮ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƸƿƷǈƾƴƸƱưƴƵƹǇǁ�
ƻiƱƳƱƹƾƬǂƴƵ&� Ƭ� ƾƬƶƲƱ� ƶƼƿƯƷǇǁ� ƽƾƺƷƺƮ&� ƻƺƽƮǋǅƱƹƹǇǁ�
ƬƶƾƿƬƷǈƹǇƸ�ƮƺƻƼƺƽƬƸ�ƺƹƶƺƷƺƯƴǃƱƽƶƺƵ�ƳƬƭƺƷƱƮƬƱƸƺ'
ƽƾƴ&� ƽƺƮƸƱƽƾƹƺ� ƽ� ƮƼƬǃƬƸƴ� ƻƼƬƶƾƴǃƱƽƶƺƯƺ� ƳưƼƬƮƺƺǁ'
ƼƬƹƱƹƴǋ� ƴ� ƻƼƱƻƺưƬƮƬƾƱƷǋƸƴ� ƶƬǀƱưƼǇ(�ƞ� ǂƱƷǈǊ� ƶƺƹ'
ƾƼƺƷǋ� ƿƽƮƺǋƱƸƺƽƾƴ� ƳƹƬƹƴƵ� ƺƼưƴƹƬƾƺƼƬƸƴ� Ʈ� ǉƶƳƬƸƱ'
ƹƬǂƴƺƹƹǇƱ�ƭƴƷƱƾǇ�ưƷǋ�ƴǁ�ƻƼƺƸƱƲƿƾƺǃƹƺƵ�ƴ�ƴƾƺƯƺƮƺƵ�
ƯƺƽƿưƬƼƽƾƮƱƹƹƺƵ� ƬƾƾƱƽƾƬǂƴƴ� ƭǇƷƴ� ƮƶƷǊǃƱƹǇ� ƮƺƻƼƺ'
ƽǇ&�ƶƬƽƬǊǅƴƱƽǋ�ƺƹƶƺƷƺƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƴ�ƻƼƱư'

Рис. 1. Локализация выявленных новообразований

Fig. 1. Localization of identified neoplasms 

(60% lips, 17% bottom of the oral cavity, 10% tongue, 7% gum, 6% palate)

Рис. 2, 3. Прием тематического пациента под руководством заведующего 
кафедрой, обсуждение и составление плана лечения

Fig. 2, 3. Examination of a thematic patient under the guidance of the head 
of the department, discussion and preparation of a treatment plan
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ƼƬƶƺƮ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴƴ� U+W(� Ƒ� ƿƽƷƺƮƴǋǁ� ƻƺƮǇǄƱƹƹƺƵ�
ƻƼƬƶƾƴƶƺƺƼƴƱƹƾƴƼƺƮƬƹƹƺƽƾƴ� ƺƭƿǃƱƹƴǋ� Ʈ� ƺƼưƴƹƬƾƿƼƱ�
ƮƽƱ� ƭƺƷƱƱ� ƮƬƲƹǇƸ� ƽƾƬƹƺƮƴƾƽǋ� ƼƬƳƭƺƼ� ƾƱƸƬƾƴǃƱƽƶƴǁ�
ƻƬǂƴƱƹƾƺƮ�ƹƬ�ƻƼƴƱƸƱ�ƮƼƬǃƬ�ƽƾƺƸƬƾƺƷƺƯƬ�ǜ�ƺƼƾƺƻƱưƬ�
"iƴƽ(�,&�-#(
ƐƺƷǈǄƺƱ� ƮƹƴƸƬƹƴƱ� ƿưƱƷǋƱƾƽǋ� ƺƭƽƷƱưƺƮƬƹƴǊ� ƻƬ'

ǂƴƱƹƾƺƮ� ƽ� ƳƬƭƺƷƱƮƬƹƴǋƸƴ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƼƾƬ&�
ƴƸƱǊǅƴǁ�ƳƿƭƹǇƱ�ƻƼƺƾƱƳǇ&�Ʒƴƭƺ�ƹƿƲưƬǊǅƴǁƽǋ�Ʈ�ƻƼƺ'
ƾƱƾƴǃƱƽƶƺƸ�ƷƱǃƱƹƴƴ&�ƴ�ƽƺƽƾƬƮƷƱƹƴǊ�ƻƷƬƹƬ�ƶƺƸƻƷƱƶƽ'
ƹƺƯƺ� ƷƱǃƱƹƴǋ� U,W(� ƛƼưƴƹƬƾƺƼƺƮ� ƺƭƿǃƬǊƾ� ƺƻƴƽƬƹƴǊ�
ƺǃƬƯƬ�ƻƺƼƬƲƱƹƴǋ�ƹƬ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƱ�ƼƺƾƺƮƺƵ�ƻƺ'
Ʒƺƽƾƴ&�ǋƳǇƶƬ&�Ưƿƭ�ƽ�ƿƶƬƳƬƹƴƱƸ�ƷƺƶƬƷƴƳƬǂƴƴ&�ƼƬƳƸƱƼƬ&�
ƻƺƮƱƼǁƹƺƽƾƴ&� ƶƼƬƱƮ&� ƶƺƹƽƴƽƾƱƹǂƴƴ&� ƻƬƷǈƻƬǂƴƴ� ƷƴƸ'
ǀƬƾƴǃƱƽƶƴǁ�ƿƳƷƺƮ�ƴ�ƻƼƴ�ƹƱƺƭǁƺưƴƸƺƽƾƴ�ƻƼƺƮƱưƱƹƴǋ�
ưƺƻƺƷƹƴƾƱƷǈƹǇǁ�ƸƱƾƺưƺƮ� ưƴƬƯƹƺƽƾƴƶƴ(�ƛƽƺƭƺƱ� Ʈƹƴ'
ƸƬƹƴƱ� ƿưƱƷǋƱƾƽǋ� ưƴǀǀƱƼƱƹǂƴƬƷǈƹƺƵ� ưƴƬƯƹƺƽƾƴƶƱ&�
ƷƱǃƱƹƴǊ�ƴ� ƻƼƺǀƴƷƬƶƾƴƶƱ� ƳƬƭƺƷƱƮƬƹƴƵ&� ƺƭƿƽƷƺƮƷƱƹ'
ƹǇǁ� ƸƬƾƱƼƴƬƷƬƸƴ� ƳƿƭƹǇǁ� ƻƼƺƾƱƳƺƮ4� ƯƬƷǈƮƬƹƺƳƬ&� ƬƷ'
ƷƱƼƯƴǃƱƽƶƺƯƺ� ƽƾƺƸƬƾƴƾƬ&� ƾƺƶƽƴƶƺ'ǁƴƸƴǃƱƽƶƺƯƺ� ƽƾƺ'
ƸƬƾƴƾƬ(� ƛƭƽƿƲưƬƱƾƽǋ� ƻƼƺƭƷƱƸƬ� ƺƽƾƼƺƵ� ƴ� ǁƼƺƹƴǃƱ'
ƽƶƺƵ� ƸƱǁƬƹƴǃƱƽƶƺƵ� ƾƼƬƮƸǇ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƼƾƬ�
ƴ�ǋƳǇƶƬ&�ƶƬƶ�ƺưƹƺƵ�ƴƳ�ƺƽƹƺƮƹǇǁ�ƻƼƴǃƴƹ�ǀƬƶƿƷǈƾƬƾƴƮ'
ƹǇǁ�ƴ� ƺƭƷƴƯƬƾƹǇǁ�ƻƼƱưƼƬƶƺƮ&� ƽƼƱưƴ� ƶƺƾƺƼǇǁ�ƹƱƼƱư'

Рис. 4. Веррукозная 
форма лейкоплакии

Fig. 4. Verrucous leukoplakia

Рис. 5. Дольчатая фиброма

Fig. 5. Lobular fibroma

Рис. 6. Лейкоплакия, 
плоская форма

Fig. 6. Leukoplakia, flatshape

Рис. 7. Использование аппарата «Лира – 
100» для индивидуального подбора 

стоматологических материалов

Fig. 7. The use of a device "Lira – 100" for 
individual selection of dental care materials
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Рис. 8. Результаты оценки уровня знаний клинических ординаторов по дисциплине «Онкология ЧЛО».

Специальность 31.08.75 Стоматология ортопедическая

Fig. 8. Testing knowledge results of clinical residents indiscipline "Oncology of the maxillofacial area".

Specialty 31.08.75 Orthopedic dentistry
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ƶƴƸƴ�ǋƮƷǋǊƾƽǋ�ǁƼƺƹƴǃƱƽƶƴƱ�ǋƳƮǇ&�ƻƼƺƷƴǀƱƼƬƾƴƮƹǇƱ�
ƴƳƸƱƹƱƹƴǋ�Ʈ� ƮƴưƱ�ƽƺƽƺǃƶƺƮƺƵ� ƯƴƻƱƼƻƷƬƳƴƴ&�ưƺƷǈǃƬ'
ƾƺƵ�ǀƴƭƼƺƸǇ&�Ƭ�ƾƬƶƲƱ�ƻƷƺƽƶƺƵ�ǀƺƼƸǇ�ƷƱƵƶƺƻƷƬƶƴƴ&�
ƹƱƶƺƾƺƼǇǁ�ǀƺƼƸ�ƻƷƺƽƶƺƯƺ�ƷƴǄƬǋ�"Ƽƴƽ(�.&�/&�0#(�Ƒ�ƻƺ'
Ƹƺǅǈ� ƺƭƿǃƱƹƴǊ� ƺƼưƴƹƬƾƺƼƺƮ� ƻƼƺǀƱƽƽƺƼƽƶƺ'ƻƼƱƻƺ'
ưƬƮƬƾƱƷǈƽƶƴƸ�ƽƺƽƾƬƮƺƸ�ƺƻƿƭƷƴƶƺƮƬƹǇ�ƸƱƾƺưƴǃƱƽƶƴƱ�
ƻƺƽƺƭƴǋ4� �ƛƽƺƭƱƹƹƺƽƾƴ� ƺƼƾƺƻƱưƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ�
ƻƼƴ� ƳƬƭƺƷƱƮƬƹƴǋǁ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƼƾƬ�&� �ƛƼƾƺ'
ƻƱưƴǃƱƽƶƺƱ� ƷƱǃƱƹƴƱ� ƻƼƴ� ƻƺƷƹƺƸ� ƺƾƽƿƾƽƾƮƴƴ� ƳƿƭƺƮ�&�
�ƏưƬƻƾƬǂƴǋ�ƶ�ƽǆƱƸƹǇƸ�ƳƿƭƹǇƸ�ƺƼƾƺƻƱưƴǃƱƽƶƴƸ�ƶƺƹ'
ƽƾƼƿƶǂƴǋƸ�ƴ�ƻƿƾƴ�Ʊǌ�ƺƻƾƴƸƴƳƬǂƴƴ�&��ƛƳƺƹƺƾƱƼƬƻƴǋ�Ʈ�
ƽƾƺƸƬƾƺƷƺƯƴƴ��ƴ�ưƼ(
Ƒ�ƻƼƺǂƱƽƽƱ�ƺƭƿǃƱƹƴǋ�ƺƼưƴƹƬƾƺƼƺƮ�ƿưƱƷǋƱƾƽǋ�ƭƺƷǈ'

ǄƺƱ� ƮƹƴƸƬƹƴƱ� ƴ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƸ� ƹƬƻƼƬƮƷƱƹƴǋƸ�
�ƹƱƻƱƼƱƹƺƽƴƸƺƽƾƴ�� ƺƼƾƺƻƱưƴǃƱƽƶƴǁ� ƶƺƹƽƾƼƿƶǂƴƵ4�
ƺƭƱƽƻƱǃƱƹƴǊ�ǀƴƳƴƺƷƺƯƴǃƹƺƽƾƴ�ƳƿƭƹƺƯƺ�ƻƼƺƾƱƳƬ�ƻƿƾǌƸ�
ƿƷƿǃǄƱƹƴǋ�ƶƺƹƽƾƼƿƶƾƴƮƹǇǁ�ƺƽƺƭƱƹƹƺƽƾƱƵ&�ƾǅƬƾƱƷǈƹƺ'
ƽƾƴ�ƺƭƼƬƭƺƾƶƴ�ƻƺƮƱƼǁƹƺƽƾƴ5�ƻƼƴƸƱƹƱƹƴǊ�ƹƺƮǇǁ�ƾƱǁƹƺ'
ƷƺƯƴƵ�ƴƳƯƺƾƺƮƷƱƹƴǋ�ƳƿƭƹƺƯƺ�ƻƼƺƾƱƳƬ�ƴ�ƹƺƮǇǁ�ƭƴƺƷƺƯƴ'
ǃƱƽƶƴ�ƽƺƮƸƱƽƾƴƸǇǁ�ƶƺƹƽƾƼƿƶǂƴƺƹƹǇǁ�ƸƬƾƱƼƴƬƷƺƮ�ưƷǋ�
ƳƿƭƹƺƯƺ� ƻƼƺƾƱƳƴƼƺƮƬƹƴǋ5� ƴƹưƴƮƴưƿƬƷǈƹƺƸƿ� ƻƺưƭƺƼƿ�
ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƸƬƾƱƼƴƬƷƺƮ� ưƷǋ� ƻƼƺƾƱƳƴƼƺƮƬƹƴǋ(�

ƒƷǋ� ƼƱƬƷƴƳƬǂƴƴ� ƻƺƽƷƱưƹƱƯƺ� ƴƽƻƺƷǈƳƿǊƾƽǋ� ƹƱ� ƾƺƷǈƶƺ�
ƻƺưƼƺƭƹƺ�ƽƺƭƼƬƹƹǇƵ�ƬƹƬƸƹƱƳ� ƿ�ƻƬǂƴƱƹƾƬ&�ƹƺ�ƴ�ƬƻƻƬ'
ƼƬƾƹǇƵ� ƸƱƾƺư� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ưƴƬƯƹƺƽƾƴǃƱƽƶƺƯƺ�
ƶƺƸƻƷƱƶƽƬ��ƘƴƼƬ�'+**��"Ƽƴƽ(�1#(
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ƽƾƬƮƺƸ�Ʈ�ƺƭƿǃƱƹƴƴ�ƿƶƬƳƬƹƹƺƯƺ�ƶƺƹƾƴƹƯƱƹƾƬ�Ʒƴǂ�"Ƽƴƽ(�2#(
ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƼƱƬƷƴƳƬǂƴǋ� ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƯƺ�

ƽƾƬƹưƬƼƾƬ� ƻƺ� ƽƻƱǂƴƬƷǈƹƺƽƾƴ� -+(*2(1/� �ƞƾƺƸƬƾƺƷƺƯƴǋ�
ƺƼƾƺƻƱưƴǃƱƽƶƬǋ�� ƻƺƳƮƺƷǋƱƾ� ƻƺưƯƺƾƺƮƴƾǈ� ưƺƽƾƬƾƺǃƹƺ�
ƶƮƬƷƴǀƴǂƴƼƺƮƬƹƹǇǁ� ƽƻƱǂƴƬƷƴƽƾƺƮ&� ƯƺƾƺƮǇǁ� ƶ� ƽƬƸƺ'
ƽƾƺǋƾƱƷǈƹƺƵ�ƼƬƭƺƾƱ�Ʈ�ƻƼƬƶƾƴǃƱƽƶƺƸ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴƴ&�
Ƭ� ƺƻƾƴƸƴƳƬǂƴǋ� ƺƭƿǃƱƹƴǋ� ƶƷƴƹƴǃƱƽƶƴǁ� ƺƼưƴƹƬƾƺƼƺƮ&�
ƸƬƶƽƴƸƬƷǈƹƺ� ƻƼƴƭƷƴƲƱƹƹƺƯƺ� ƶ� ƶƷƴƹƴǃƱƽƶƺƸƿ� ƻƼƴƱƸƿ�
ƻƬǂƴƱƹƾƺƮ&�ƺưƹƴƸ�ƴƳ�ƹƬƻƼƬƮƷƱƹƴƵ�ƶƺƾƺƼƺƯƺ�ǋƮƷǋǊƾƽǋ�
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ƶƺƹƽƿƷǈƾƬƾƴƮƹƺƯƺ� ƻƼƺǀƱƽƽƺƼƽƶƺƯƺ� ƻƼƴƱƸƬ(� ƞ(� Ɠ(� ƔƺƷƿưƱƮ� ƀƼƬƷǈ'
ƽƶƴƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƲƿƼƹƬƷ(�,*+.(�Ǯ�/(�ƞ(�/.ǜ0+(

-(�ſƺƶƬƼƱƮ� ƪ(ƞ(&� ƖƮƬƹƺƮƬ� ƚ(Ƒ(&� ơƷƱƮƹƬǋ� ƚ(Ƒ(ƜƼƺƭƷƱƸǇ� ƺƭƿǃƱ'
ƹƴǋ�Ʈ�ƶƷƴƹƴǃƱƽƶƺƵ�ƺƼưƴƹƬƾƿƼƱ�ƻƺ�ƾƱƼƬƻƴƴ�ƹƬ�ǀƬƶƿƷǈƾƱƾƱ�ƻƺƮǇǄƱ'
ƹƴǋ� ƶƮƬƷƴǀƴƶƬǂƴƴ� ƴ� ƻƺƽƷƱưƴƻƷƺƸƹƺƵ� ƻƺưƯƺƾƺƮƶƴ� ƽƻƱǂƴƬƷƴƽƾƺƮ(�
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ƹƺƯƺ� ƷƱǃƱƹƴǋ� ƻƷƺƽƶƺƵ� ǀƺƼƸǇ� ƷƱƵƶƺƻƷƬƶƴƴ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ�
ƼƾƬ(�ƛ(Ƒ(�ƛƼƱǄƬƶƬ&�Ɠ(Ə(�ƒƱƸƱƹƾǈƱƮƬ�ƙƬǉƽƾƼƺ�ƽƾƺƸƬƾƺƷƺƯƴƴ(�,*+,(�
Ǯ./(�ƞ(1,'1.(

0(�ƣƴƽƽƺƮ� Ƒ(Ɩ(� ƛƹƶƺƷƺƯƴǋ(� ƚƬǂƴƺƹƬƷǈƹƺƱ� ƼƿƶƺƮƺưƽƾƮƺ(�
Ƒ(Ɩ(ƣƴƽƽƺƮ(�ƙ(4�žƩƛƟƏƝ�ƙƱưƴƬ&,*+1(�0,.ƽ(

L?@?L?H=?M4
+(�AZ[bmho�M(T(&�MZr_nm]bgho�L(A(�LZmbg`�lrlm^f�h_�k^lb]^g\r�mkZbgbg`�

bg� ma^� li^\bZemr� �Na^kZir�(� M(T(� AZ[bmho&� L(A(� MZr_nm]bgho� JkZ\mb\Ze�
f^]b\bg^(�,*++(�Hh(�/*(�i(�0/(

,(� Tahen]^o&� M(� ?(� ;gZerlbl� h_� ^kkhkl� Zg]� \hfieb\Zmbhgl� fZ]^� bg�
ma^� fZgn_Z\mnk^� h_� k^fhoZ[e^� ]^gmnk^l&� Z\\hk]bg`� mh� ma^� Z]oblhkr�
ikh_^llhklabi(� M(� ?(� Tahen]^o� OkZe� G^]b\Ze� DhnkgZe(� ,*+.(� Hh(� /(� i(�
/.ǜ0+(

-(�EhdZk^oSn(M(&�CoZghoZ�H(P(&�Eae^ogZrZ�H(P(�Jkh[e^fl�h_�lmn]rbg`�
Zm� ma^�\ebgb\Ze� k^lb]^g\r� bg� ma^kZir�Zm� ma^� _Z\nemr�h_�Z]oZg\^]� mkZbgbg`�
Zg]� ihlm`kZ]nZm^� mkZbgbg`(� Sn(M(� EhdZk^o&� H(P(� CoZghoZ&� H(P(� Ma^]�
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?(;(�>^f^gmb^oZ�GZ^lmkh�h_�>^gmblmkr(�,*+,(�Hh(�./(�i(�1,'1.(

0(�=abllho�P(C(�Ig\heh`r(�HZmbhgZe� e^Z]^klabi(� CH�;H>(�=abllho�G�(�
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Esthetic composite restoration
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Abstract
J^k_^\m�Zgm^kbhk�k^lmhkZmbhg�Z\ml�Zl�Zg�Z]o^kmbl^f^gm�_hk�ma^�ldbeel�h_�ma^�]^gmZe�ikh_^llbhgZe(�Ghlm�bgm^ko^gmbhgl�bg�

Zgm^kbhk�fZqbeeZ�Zk^�Z\\hfiebla^]�pbma�ma^�]bk^\m�ieZ\^f^gm�h_�\hfihlbm^�k^lbgl(�Na^�ldbee�h_�ma^�]^gmblm�mh�Z\ab^o^�Z�
gZmnkZe�ZgZmhfb\Ze�laZi^�Zg]�\hehk�fZm\a�pbma� ma^�Z]cZ\^gm� m^^ma�Zk^�ik^k^jnblbm^l� mh�Z\ab^obg`�Z�ie^Zlbg`�^lma^mb\�
k^lnem&�pab\a�\Zg�Zelh�[^�Zll^ll^]�^Zlber�[r�ma^�iZmb^gml(�Nabl�\Zl^�k^ihkm�]^l\kb[^l�fbgbfZeer�bgoZlbo^�k^lmhkZmbhg�h_�
ma^�mhhma�mkZnfZ�]nkbg`�ma^�hkmah]hgmb\l�nlbg`�lmkZmbɔ\Zmbhg�m^\agbjn^(
E^rphk]l4�\hfihlbm^�k^lbg&�Zgm^kbhk�fZqbeeZ&�mkZnfZ(
L^\^bo^]4�,,(*,(,*,*5�k^obl^]4�+/(*.(,*,*�5�Z\\^im^]4�,*(*.(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk� \bmZmbhg4� ;e^qZg]^k� @^mlr\a(� ?lma^mb\� \hfihlbm^� k^lmhkZmbhg(� ?g]h]hgmb\l� mh]Zr(� ,*,*5� +2",#4*'*(� >IC4�
+*(-0-11)+02-',32+',*,*'+2','*'*(

>^gmblml� lahne]� \hglb]^k� ma^� jnZgmbmr� h_� k^fZbgbg`�
a^Zemar� mhhma� lmkn\mnk^l� Zl� p^ee� Zl� _ng\mbhgZe� Zg]�
^lma^mb\� hnm\hf^l� U+W(� =hfihlbm^� k^lbgl� mh]Zr� h\\nir�
Z� iZkZfhngm� ihlbmbhg� Zfhg`� k^lmhkZmbo^� fZm^kbZel� _hk�
ma^r� h__^k� ^q^fieZkr� ^lma^mb\� ihm^gmbZe� Zg]� Z\\^imZ[e^�
ehg`^obmr&�pbma�Z�fn\a�ehp^k�\hlm�maZg�^jnboZe^gm�\^kZfb\�
k^lmhkZmbhgl� _hk� ma^� mk^Zmf^gm� h_� [hma� Zgm^kbhk� Zg]�
ihlm^kbhk�m^^ma�U,'/W(
Cg� lmn]b^l� pbma� ]bk^\m� o^g^^kl� ^lma^mb\� _Zbenk^l� p^k^�

fhk^� _k^jn^gmer�ghm^]&�pa^k^�\hehnk�Zem^kZmbhgl&� lnk_Z\^�
lmZbgbg`&� Zg]� fZk`bgZe� ]bl\hehkZmbhg� \hne]� g^`Zmbo^er�
bgɘn^g\^�ma^�iZmb^gm�l�i^k\^imbhg�h_�ma^�k^lmhkZmbhg�U0&�1W(�
>^fZk\h�̂ m�Ze(�k^_^kk^]�bg�ma^bk�lrlm^fZmb\�k^ob^p�maZm�ma^k^�
bl�Z� eZ\d�h_� ehg`�m^kf�k^lneml�_khf�\ebgb\Ze�mkbZel�k^`Zk]bg`�
ma^�i^k_hkfZg\^�h_�Zgm^kbhk�k^lmhkZmbhgl�U2W(
Nhhma� k^lmhkZmbhgl� bl� h_m^g� k^jnbk^]� mh� himbfbs^� ma^�

^lma^mb\� hnm\hf^� h_� hkmah]hgmb\� mk^Zmf^gm&� ^li^\bZeer�
bg� ma^� fZqbeeZkr� Zgm^kbhk� k^`bhg(� Gbghk� Z]cnlmf^gml� Zk^�
nlnZeer� i^k_hkf^]� nlbg`� ]bk^\m� \hfihlbm^� k^lmhkZmbhgl&�

[^\Znl^�ma^�ikh\^]nk^�bl�lbfie^&�_Zlm&�Zg]�\hlm'^__^\mbo^(�
>bk^\m� \hfihlbm^� ieZ\^f^gm� bl� Zelh� e^ll� bgoZlbo^� maZg�
bg]bk^\m�k^lmhkZmbhgl�U3&�+*W(
Na^�Zbf�h_�mabl�Zkmb\e^� bl�mh�k^ihkm� ma^�\Zl^�h_�,+�mhhma�

]bk^\m�k^lmhkZmbhg�Z_m^k�ma^�mkZnfZ�Zg]�Z[kZlbhg�Zl�Z�k^lnem�
h_�ma^�hkmah]hgmb\�]^ob\^�k^fhoZe(

=;M?�L?JILN
Cg�,*+,&�Z�+-'r^Zk'he]�`bke�k^_^kk^]�mh�ma^�ikZ\mb\^(�Na^k^�

pZl� Z� mkZnfZ� mh� ,+� mhhma� ]nkbg`� hkmah]hgmb\� mk^Zmf^gm(�
Cg� Z]]bmbhg&� ]nkbg`� ma^� k^fhoZe� h_� ma^� [kZ\^l&� Z� eZk`^�
Zfhngm� h_� o^lmb[neZk� ^gZf^e� pZl� ^q\bl^]&� pab\a� lahne]�
[^� ngZ\\^imZ[e^� bg� ma^� ]Zber� ikZ\mb\^� h_� ma^� ]^gmblm(�
Na^� ]^\blbhg� pZl� mh� k^lmhk^� ma^� fbllbg`� mblln^� pbmahnm�
Z]]bmbhgZe� ^q\blbhg� h_� ma^� ^gZf^e&� b(^(� ma^� _hkfZmbhg� h_�
[^o^el�"@b`nk^l�+�Zg]�,#(
Olbg`�Z�iheZkbs^]�iahmh&�ma^�\hehnk�fZi�pZl�ɗee^]�bg�ǜ�

ma^�\hehnk�iZllihkm�h_�ma^�_nmnk^�k^lmhkZmbhg�"@b`nk^�-#(
<^_hk^� lmZkmbg`� ma^� ikh\^]nk^&� pbmahnm� ^m\abg`� Zg]�

Z]a^lbo^&�nlbg`�Z�\hfihlbm^�h_�\hgmkZlmbg`�\hehnk&�Z�]bk^\m�

Fig. 3. Colour determination using a polarized filter

Fig. 1. Initial situation, frontal view

Fig. 4. Direct mockup with the composite resin

Fig. 2. Initial situation, occlusal view
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fh\dni�pZl�]^o^ehi^](�Na^�fZbg�mZld�h_�bm�bl�mh�\k^Zm^�Zg�
ZgZmhfb\Zeer� \hkk^\m� iZeZmbg^�pZee� [r� ma^� hi^kZmhk�pbma� Z�
lbeb\hg^�bg]^q�"@b`nk^�.&/#(
;_m^k�eh\Ze�Zg^lma^lbZ�Zg]�blheZmbhg�pbma�Z�kn[[^k�]Zf&�

ik^iZkZmbhg� pZl� i^k_hkf^]&� pab\a� \hglblm^]� hger� bg�
^q\blbhg�h_� bg_^\m^]� mblln^l�Zg]�^gZf^e�\abil(�;]]bmbhgZe�
ik^iZkZmbhgl�"[^o^el&�^m\(#�p^k^�ghm�i^k_hkf^]�"@b`nk^�0#(
;g�Z]a^lbo^�ik^iZkZmbhg�ikhmh\he�pZl�_heehp^]�pbma�ma^�

.ma� `^g^kZmbhg� Lh\d� <hg]� Z]a^lbo^� lrlm^f� "Gb\^kbnf�
M(i(;(&� ;o^`gh&� CmZer#(� Na^� ikh\^ll^]� lbeb\hg^� bg]^q� pZl�
Ziieb^]�pbma�Z�f^]bnf'[kb`am� \hfihlbm^�^gZf^e�?gZf^e�
Jenl� "Gb\^kbnf� M(i(;(&� ;o^`gh&� CmZer#� *(/� ff� mab\d&� ma^�
d^r�pZl�ihlbmbhg^]� bg� ma^�hkZe� \Zobmr� Zg]�\nk^]&� manl�p^�
`hm�Z�iZeZmZe�lnk_Z\^�maZm�pbee�ghm�g^^]�h\\enlZe�\hkk^\mbhg�
"@b`nk^�1#(
;_m^k� ma^� iZeZmZe� pZee� k^lmhkbg`&� ma^� ikhqbfZe� pZee� pZl�

[nbem�nlbg`�Z�\hgmhnk�freZk�fZmkbq&�Z�ieZlmb\�p^]`^�Zg]�ma^�
lZf^�^gZf^e�\hfihlbm^�"@b`nk^�2#(
@nkma^k&�]^gmbg^l�h_�]b__^k^gm�\akhfZmb\bmr�_khf�O>/�mh�

O>-�bg�ma^�lmkZmbɗ\Zmbhg�m^\agbjn^&�_khf�fhk^�lZmnkZm^]�mh�
e^ll�lZmnkZm^]&� ma^�]^gmbg^�[h]r� bl�[nbem&� ma^� eZlm�]^gmbg^�

lahne]� \k^Zm^� ma^�hnmebg^l�h_� _nmnk^� hiZe^l\^g\^� "@b`nk^�
3#(
Na^�liZ\^l�[^mp^^g�ma^�\hg^l�h_�ma^�]^gmbg^�[h]r�p^k^�

ɗee^]�pbma�ma^�hiZe^l\^gm�I<H�laZ]^&�ma^�pabm^�bg\enlbhgl�
p^k^� bfbmZm^]� pbma� ma^� laZ]^� h_� ma^� CG� \hfihlbm^&� Zg]�
^o^krmabg`� pZl� \ho^k^]� pbma� ma^� lZf^� ^gZf^e� maZm� pZl�
nl^]�_hk�ma^�iZeZmbg^�Zg]�ikhqbfZe�pZee�"@b`nk^l�+*'+,#
;m� Z� _heehp'ni� oblbm� Z� p^^d� eZm^k&� p^� \Zg� Zll^ll� ma^�

\hehnk&�hk�kZma^k�ma^�himb\l�h_�ma^�k^lmhkZmbhg(�Na^�]h\mhk!l�
phkd�fnlm�[^�ghm�hger��bgoblb[e^�&�[nm�Zelh�Zl�e^ll�bgoZlbo^�
Zl�ihllb[e^�"@b`nk^l�+-&+.#(
;_m^k� /� r^Zkl&� ma^� iZmb^gm� pZl� k^\Zee^]� _hk� Z� _heehp'

ni� ^qZfbgZmbhg� "@b`nk^� +/#(� <r� phkdbg`� pbma� ma^� kb`am�
m^\agbjn^l�Zg]�nlbg`� ma^�[^lm�fZm^kbZel&�p^�\Zg�Z\ab^o^�
^q\^ee^gm� Zg]� ehg`� eZlmbg`� Z^lma^mb\� k^lneml� bg� ma^� fhlm�
\hgl^koZmbo^�pZr(

>CM=OMMCIH
>bk^\m� \hfihlbm^� k^lmhkZmbhgl� pbma� ^gaZg\^]� himb\Ze�

ikhi^kmb^l�aZo^�[^^g�k^ɗg^]�mh�ln\a�Z�ab`aer�lhiablmb\Zm^]�
e^o^e�maZm�ma^r�ik^l^gm�Z�ɗklm�ebg^�ZiikhZ\a�U++W�]^ebo^kbg`�
ik^]b\mZ[e^� Zg]� k^ebZ[e^� hnm\hf^l� U+,W� h_� Z^lma^mb\� Zg]�

Fig. 5. The silicone stent to register 
palatal wall location

Fig. 7. Restored palatal wall

Fig. 9. Dentine body was built with 
the stratification technique

Fig. 6. Tooth after isolation and preparation

Fig. 8. Restored proximal wall

Fig. 10. Opalescent OBN shade 
between mammelons
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_ng\mbhgZe� ^q\^ee^g\^(� =ebgb\bZgl� \hffhger� k^ihkm� maZm�
ln\a�m^\agbjn^l�Zk^�mbf^'\hglnfbg`�hk�\hfieb\Zm^]�Zg]�
]h�ghm�h__^k�ik^]b\mZ[bebmr�bg�m^kfl�h_�^lma^mb\l�U+-W(
B^bgms^� ^m� Ze(� bg� ma^bk� lrlm^fZmb\� k^ob^p� lahp^]� maZm�

Z]]bmbhgZe� [^o^eebg`� h_� ma^� ^gZf^e� ]b]� ghm� k^lnem� bg� e^ll�
fZk`bgZe�lmZbgbg`�hk� bfikho^]�fZk`bgZe� bgm^`kbmr(�Qa^ma^k�Z�
"ehg #̀� [^o^e� bfikho^l� Z^lma^mb\l� hk� bg\k^Zl^l� ma^� _kZ\mnk^�
k^lblmZg\^�h_�=eZll�CP�k^lmhkZmbhgl�aZl�ghm�[^^g�lrlm^fZmb\Zeer�
bgo^lmb`Zm^]�U+.W&�Zl�bg�mabl�\Zl^�gh�[^o^e�pZl�\k^Zm^](

=IH=FOMCIH
>bk^\m� Zgm^kbhk� k^lbg� \hfihlbm^� k^lmhkZmbhgl� fZr� [^�

nl^]� mh�Zn`f^gm� ma^�^lma^mb\�Zg]� e^ll� bgoZlbo^�hnm\hf^� bg� \Zl^l� h_� mkZnfZ� Zg]� ^gZf^e� mblln^� k^lmhkZmbhgl� Z_m^k�
hkmah]hgmb\�mk^Zmf^gm(

L?@?L?H=?M4
+(�]Z�P^b`Z�;G&�=ngaZ�;=&�@^kk^bkZ�>G&�^m�Ze(�Fhg`^obmr�h_�]bk^\m�Zg]�

bg]bk^\m� k^lbg� \hfihlbm^� k^lmhkZmbhgl� bg� i^kfZg^gm� ihlm^kbhk� m^^ma4� ;�
lrlm^fZmb\�k^ob^p�Zg]�f^mZ'ZgZerlbl(�D�>^gm(�,*+05/.4+'+,(

,(�Il[hkg^�DQ&�HhkfZg�L>&�AZe^�?H(�;�+,'r^Zk�\ebgb\Ze�^oZenZmbhg�h_�
mph�\hfihlbm^�k^lbgl(�Knbgm^ll^g\^�Cgm(�+33*5,+4+++ǜ.(

-(�Bb\d^e�L&�GZgaZkm�D(�Fhg`^obmr�h_� k^lmhkZmbhgl� bg�ihlm^kbhk� m^^ma�
Zg]�k^Zlhgl�_hk�_Zbenk^(�D�;]a^l�>^gm(�,**+5-4./ǜ0.(

.(�GZgaZkm� D&� =a^g� B&� BZff� A&� Bb\d^e� L(� <nhgh\hk^� G^fhkbZe�
F^\mnk^(�L^ob^p�h_�ma^�\ebgb\Ze�lnkoboZe�h_�]bk^\m�Zg]�bg]bk^\m�k^lmhkZmbhgl�
bg�ihlm^kbhk�m^^ma�h_�ma^�i^kfZg^gm�]^gmbmbhg(�Ii^k�>^gm(�,**.5,34.2+ǜ
/*2(

/(�GZ\^]h� A&� LZc� P&� Lbmm^k� ;P(� Fhg`^obmr� h_� Zgm^kbhk� \hfihlbm^�
k^lmhkZmbhgl(�D�?lma^m�L^lmhk�>^gm(�,**05+24-+*ǜ+(

0(�Ak^lgb`m� GG&� EZed� Q&� Is\Zg� G(� LZg]hfbs^]� \hgmkhee^]� liebm'
fhnma� \ebgb\Ze� mkbZe� h_� ]bk^\m� eZfbgZm^� o^g^^kl� pbma� mph� fb\kh'ar[kb]�
k^lbg�\hfihlbm^l(�D�>^gm�,*+,534100ǜ1/(

1(�;ehglh� P&� =Zl^kbh� G(� ;� \ebgb\Ze� lmn]r� h_� ]bk^\m� \hfihlbm^� _nee'
\ho^kZ`^�\khpgl4�ehg`'m^kf�k^lneml(�Ii^k�>^gm�,*+,5-14.-,ǜ.+(

2(�>^fZk\h�@@&�=heeZk^l�E&�=h^eah']^'MhnsZ�@B&�=hkk^Z�G<&�=^g\b�
GM&�GhkZ^l� LL&� ^m� Ze(� ;gm^kbhk� \hfihlbm^� k^lmhkZmbhgl4� Z� lrlm^fZmb\�

k^ob^p� hg� ehg`'m^kf� lnkoboZe� Zg]� k^Zlhgl� _hk� _Zbenk^(� >^gm� GZm^k�
,*+/5-+4+,+.ǜ,.(

3(�Idn]Z�G&�HbdZb]h�N&�GZknhdZ�L&�̂ m�Ze(�Gb\khm^glbe^�[hg]�lmk^g`mal�
mh� \Zobmr� _ehhk� ]^gmbg� bg� bg]bk^\m� \hfihlbm^� k^lmhkZmbhgl� nlbg`� k^lbg�
\hZm'�bg`(�D�?lma^m�L^lmhk�>^gm(�,**15+34-2'.0(

+*(� ;d^aZlab� M&� NZdZaZlab� L&� HbdZb]h� N&� ^m� Ze(� ?gaZg\^f^gm� h_�
]^gmbg�[hg]�lmk^g`ma�h_�k^lbg�\^f^gm�nlbg`�g^p�k^lbg�\hZmbg`�fZm^kbZel(�
>^gm�GZm^k�D(�,*+35-243//'30,(

++(� @Zae� H� Dk(� ;� iher\akhfZmb\� \hfihlbm^� eZr^kbg`� ZiikhZ\a� _hk�
lheobg`�Z�\hfie^q�=eZll�CP)]bk^\m�o^g^^k�ǜ�]bZlm^fZ�\hf[bgZmbhg4�JZkm�
C(�JkZ\m�Jkh\^]�;^lma^m�>^gm�,**05�+2"+*#4�0.+ǜ0./(

+,(� >^ohmh�Q&�JZgl^\\ab�>(�=hfihlbm^�k^lmhkZmbhgl�bg�ma^�Zgm^kbhk�
k^`bhg4�\ebgb\Ze�Zg]�Z^lma^mb\�i^k_hkfZg\^l(�JkZ\m�Jkh\^]�;^lma^m�>^gm�
,**15�+3"2#4�.0/ǜ.01(

+-(� GZgZnZm� D&� MZeZm� ;(� FZr^kl4� ;g� ;meZl� h_� =hfihlbm^� L^lbg�
MmkZmb_b\Zmbhg(� Fhg]hg4� Knbgm^ll^g\^� Jn[eblabg`� =h� Fm]&� ,*+-(� CM<H�
312ǜ2ǜ21.3,ǜ+1-ǜ1(

+.(� B^bgms^�M>&�Lhnllhg�P&�Bb\d^e�L(�=ebgb\Ze�^__^\mbo^g^ll�h_�]bk^\m�
Zgm^kbhk� k^lmhkZmbhgl''Z� f^mZ'ZgZerlbl(� >^gm� GZm^k(� ,*+/5-+"/#4.2+'
.3/(

;ONBIL�CH@ILG;NCIH4
;e^qZg]^k�@^mlr\a�ǜ�JkboZm^�ikZ\mb\^&�Fobo&�OdkZbg^(

=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
;e^qZg]^k�@^mlr\a&�?'fZbe4�Zjnebh:ahmfZbe(\hf

Fig. 11. Characterization of the incisive edge

Fig. 13. Seven days follow-up

Fig. 12. Covering with the enamel composite

Fig. 14. Seven days follow-up polarized photo

Fig. 15. Photo at the 5-year recall appointment
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Не хирургическая коррекция скелетного 
2 класса с помощью аппарата Carriere Motion

Шубитидзе М.М., Косырева Т.Ф.
Федеральное государственное автономное образовательное учреждение высшего образования  

«Российский университет дружбы народов», Москва, Россия
Ƣåƶǌƻå
Ɩ�ÚƿƯƿǉå�ƾƯÚÚƺƯƿƾƶƱƯǋƿÚǌ�ƽƾƶƻǃƶƽ�ƶ�ƺåƿƼƳ�ƹåǄåƻƶǌ�ưƼƹǉƻƼƲƼ�Ú�ƻƯƾǀǅåƻƶåƺ�ƽƾƶƸǀÚƯ�ƽƼ�ƱƿƼƾƼƺǀ�ÚƸåƹåƿƻƼƺǀ�

ƸƹƯÚÚǀ(�ƥåƹǉǋ�ÚƿƯƿǉƶ�ǌƱƹǌåƿÚǌ�ƳåƺƼƻÚƿƾƯǃƶǌ�ǊǁǁåƸƿƶƱƻƼÚƿƶ�ƹåǄåƻƶǌ�Ú�ƶÚƽƼƹǉƵƼƱƯƻƶåƺ�=Zkkb^k�>blmZebs^k(�ƄƯƸ�
ƾåƵǀƹǉƿƯƿ&� =Zkkb^k^� >blmZebs^k� ƽƼƸƯƵƯƹ� ǊǁǁåƸƿƶƱƻƼÚƿǉ� ƽƾƶ� ƼǃåƻƸå� ƾƯƻƻƶǂ� ƾåƵǀƹǉƿƯƿƼƱ� ƽƾƶ� ƹåǄåƻƶƶ� ƻƯƾǀǅåƻƶǌ�
ƽƾƶƸǀÚƯ�CC�ƸƹƯÚÚƯ(

ƅƺǌǅåƲǉå�ÚƺƽƲư4�ÚƸåƹåƿƻǈƷ�,�ƸƹƯÚÚ&�=Zkkb^k^�Ghmbhg&�ƬƹƯÚƿƶǄåÚƸƶå�ƿǌƲƶ(

ØǀưǀǊǍ�ƾƽÚǀǁƾƷƺư4�,*(*/(,*,*5�ƷÚƾƿưƲƺåƼư4�,3(*0(,*,*5�ƾƿƷƼǍǀư4�-*(*0(,*,*(

ƅƽƼǂƺƷƹǀ�ƷƼǀåƿåÚƽƲ4�ƔƱƿƼƾǈ�ƳåƸƹƯƾƶƾǀǋƿ�ƼƿÚǀƿÚƿƱƶå�ƸƼƻǁƹƶƸƿƯ�ƶƻƿåƾåÚƼƱ(

ƘƺǍ� ǄƷǀƷƿƽƲưƼƷǍ4� ƧǀưƶƿƶƳƵå� ƞ(ƞ(&� ƄƼÚǈƾåƱƯ� ĥ(ƣ(� Ɵå� ǂƶƾǀƾƲƶǄåÚƸƯǌ� ƸƼƾƾåƸǃƶǌ� ÚƸåƹåƿƻƼƲƼ� ,� ƸƹƯÚÚƯ�
Ú�ƽƼƺƼǆǉǋ�ƯƽƽƯƾƯƿƯ�=Zkkb^k^�Ghmbhg(�ƬƻƳƼƳƼƻƿƶǌ�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

Nonsurgical correction of skeletal class 2 malocclusion 
with Carriere Motion appliance

M.M. Shubitidze, T.F. Kosyreva
“Peoples' Friendship University of Russia” (RUDN University), Moscow, Russia

Abstract
Na^�Zkmb\e^�\hglb]^kl�ikbg\bie^�Zg]�f^mah]�h_�mk^Zmf^gm�h_�iZmb^gm�pbma�ld^e^mZe�\eZll�,�fZeh\\enlbhg(�Na^�inkihl^�h_�

ma^�lmn]r�pZl�mh�^oZenZm^�ma^�mk^Zmf^gm�^__^\mbo^g^ll�h_�=Zkkb^k�>blmZebs^k(�Io^kZee&�ma^�=Zkkb^k^�>blmZebs^k�Zii^Zkl�mh�[^�
^__^\mbo^�bg�^Zker�k^lneml�bg�ma^�mk^Zmf^gm�h_�=eZll�CC�fZeh\\enlbhg(

E^rphk]l4�=eZll�CC�fZeh\\enlbhg&�=Zkkb^k^�>blmZebs^k&=eZll�CC�^eZlmb\l(

L^\^bo^]4�,*(*/(,*,*5�k^obl^]4�,3(*0(,*,*5�Z\\^im^]4�-*(*0(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�G(G(�Man[bmb]s^&�N(@(�Ehlrk^oZ(�Hhglnk`b\Ze�\hkk^\mbhg�h_�ld^e^mZe�\eZll�,�fZeh\\enlbhg�pbma�=Zkkb^k^�
Ghmbhg�ZiiebZg\^(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2",#4*'*(�>IC4�+*(-0-11)+02-',32+',*,*'+2','*'*(

ƒƒƔƓƔƛƗƔ
ƏƻƻƬƼƬƾǇ�ƶƺƼƼƱƶǂƴƴ�ƽƶƱƷƱƾƹƺƯƺ�CC�ƶƷƬƽƽƬ�ƻƺƷƿǃƴƷƴ�

ƺƯƼƺƸƹƺƱ�ƮƹƴƸƬƹƴƱ�Ʈ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ�ƷƴƾƱƼƬƾƿƼƱ�U+W(�
ƟƬƶƴƱ�ƬƻƻƬƼƬƾǇ�ƮƶƷǊǃƬǊƾ�Ʈ�ƽƱƭǋ�ǉƷƬƽƾƴƶƴ&
ƘƴǂƱƮǇƱ� ưƿƯƴ&� ƮƹƿƾƼƴǃƱƷǊƽƾƹǇƱ� ƴ� ƸƱƲǃƱƷǊƽƾƹǇƱ�

ƬƻƻƬƼƬƾǇ�U,'1W(�ƛưƹƬƶƺ�ƭƺƷǈǄƴƹƽƾƮƺ�ƴƳ�ǉƾƴǁ�ƸƱƾƺưƺƮ�
ƮǇƳǇƮƬǊƾ�ƻƼƺƶƷƴƹƬǂƴǊ�ƼƱƳǂƺƮ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�U/'1W(
ƑƹƱưƼƱƹƴƱ�Ʈ�ƻƼƬƶƾƴƶƿ�ƺƼƾƺưƺƹƾƺƮ�ƬƻƻƬƼƬƾƬ�=Zkkb^k^�

Ghmbhg� "=G;5�B^gkr�M\a^bg�Ikmah]hgmb\l&�=Zkel[Z]&�ſƬ'
ƷƴǀƺƼƹƴǋ&�ƞƤƏ#�ƮǇƳƮƬƷƺ�ƸƹƺƯƺ�ƮƺƻƼƺƽƺƮ�ƿ�ƺƼƾƺưƺƹ'
ƾƴǃƱƽƶƺƯƺ�ƽƺƺƭǅƱƽƾƮƬ�ƺ�ƱƯƺ�ǉǀǀƱƶƾƬǁ�ƷƱǃƱƹƴǋ(�ſƷƴƹƴ'
ǃƱƽƶƴƵ�ƻƼƴƹǂƴƻ�ƶƺƼƼƱƶǂƴƴ�ƶƷƬƽƽƬ�CC�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
=Zkkb^k^�Ghmbhg�ƺƽƹƺƮƬƹ�ƹƬ�ƿƽƾƬƹƺƮƷƱƹƴƴ�ƽƺƺƾƹƺǄƱƹƴǋ�
ƻƺ�C�ƶƷƬƽƽƿ�Ʈ�ƹƬǃƬƷƱ�ƷƱǃƱƹƴǋ&�ƶƺƯưƬ�ƽƺƭƷǊưƱƹƴƱ�ƾƼƱƭƿ'
Ʊƾƽǋ�ƮǇƽƺƶƬǋ�ƶƺƸƻƷƬƱƹƾƹƺƽƾǈ�ƺƾ�ƻƬǂƴƱƹƾƬ�U2W(
ƏƻƻƬƼƬƾ�ƽƺƽƾƺƴƾ�ƴƳ�ưƮƿǁ�ƲƱƽƾƶƴǁ�ƸƱƾƬƷƷƴǃƱƽƶƴǁ�ƭƬ'

Ʒƺƶ&�ƽƺƱưƴƹƱƹƹǇǁ�ƽ�ƺƭƱƴǁ�ƽƾƺƼƺƹ�ƽ�ƶƷǇƶƬƸƴ�ƴ�ƻƱƼƮǇƸƴ�
ƸƺƷǋƼƬƸƴ(� Ƒ� ƺƭƷƬƽƾƴ� ƶƷǇƶƺƮ� ƼƬƽƻƺƷƬƯƬǊƾƽǋ� ƸƱƲǃƱ'
ƷǊƽƾƹǇƱ�ǉƷƬƽƾƴƶƴ(�ƙƱƲǃƱƷǊƽƾƹǇƱ�ǉƷƬƽƾƴƶƴ�ǀƴƶƽƴƼƿ'
Ǌƾƽǋ�ƶ�ƸƺƷǋƼƬƸ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�U3W(
Ƒ� ƹƱưƬƮƹƱƸ�ſƘſƟ'ƴƽƽƷƱưƺƮƬƹƴƴ�;k^^ihg`�ƴ� ƽƺƬƮƾ(�

U+*W�ƭǇƷƺ�ƻƺƶƬƳƬƹƺ&�ǃƾƺ�=�=Zkkb^k^�Ghmbhg�ƭǇƷ�ǉǀǀƱƶ'
ƾƴƮƱƹ�ưƷǋ�ƷƱǃƱƹƴǋ�ƽƶƱƷƱƾƹƺƯƺ� CC� ƶƷƬƽƽƬ� Ʈ� ƽƼƱưƹƱƸ�ƳƬ�

ƻƱƼƴƺư�ƷƱǃƱƹƴǋ�.&0�ƸƱƽǋǂƱƮ(�ſƷǇƶƴ�ƹƬ�ƮƱƼǁƹƱƵ�ǃƱƷǊ'
ƽƾƴ�ƻƺƶƬƳƬƷƴ�ưƴƽƾƬƷǈƹƺƱ�ưƮƴƲƱƹƴƱ�ƽ�ưƴƽƾƬƷǈƹǇƸ�ƹƬ'
ƶƷƺƹƺƸ&�ưƴƽƾƬƷǈƹǇƸ�ƮƼƬǅƱƹƴƱƸ�ƴ�ǉƶƽƾƼƿƳƴƱƵ(�ƜƱƼƮǇƵ�
ƸƺƷǋƼ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƻƺƶƬƳƬƷ�ưƴƽƾƬƷǈƹƺƱ�ưƮƴƲƱƹƴƱ�
ƽ� ưƴƽƾƬƷǈƹǇƸ� ƹƬƶƷƺƹƺƸ� ƴ� ƼƺƾƬǂƴƱƵ(� ƜƱƼƮǇƵ� ƸƺƷǋƼ�
ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƻƺƶƬƳƬƷ�ƸƱƳƴƬƷǈƹƺƱ�ưƮƴƲƱƹƴƱ�ƽ�ƸƱ'
ƳƴƬƷǈƹǇƸ�ƹƬƶƷƺƹƺƸ�ƴ�ǉƶƽƾƼƿƳƴƱƵ(
ƣƲƸǉǋ� Ʊƭƺƺƻưƻ� ƷƸƵƺƵǄƲƾƷƻưƻ� ƾƸǀǄƭǌ� ǋƮƷǋƱƾƽǋ�

ưƱƸƺƹƽƾƼƬǂƴǋ� ƼƬƹƹƱƵ� ƶƺƼƼƱƶǂƴƴ� ưƴƽƾƬƷǈƹƺƵ� ƺƶƶƷǊ'
Ƴƴƴ�ưƺ�+�ƶƷƬƽƽƬ�ƻƿƾƱƸ�ƼƺƾƬǂƴƴ�ƴ�ƮǇƼƬƮƹƴƮƬƹƴǋ�ƻƱƼƮǇǁ�
ƸƺƷǋƼƺƮ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ� ƻƼƴ� ưƴƽƾƬƷƴƳƬǂƴƴ� ƭƺƶƺ'
ƮƺƯƺ�ƽƱƯƸƱƹƾƬ�ƺƾ�ƶƷǇƶƬ�ƶ�ƸƺƷǋƼƬƸ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
=Zkkb^k^� Ghmbhg&� ƺƭƱƽƻƱǃƴƮƬǋ� ƻƼƬƮƴƷǈƹƿǊ� ƺƶƶƷǊƳƴǊ�
ƸƬƶƽƴƸƬƷǈƹƺ�ƭǇƽƾƼƺ�ƴ�ǉǀǀƱƶƾƴƮƹƺ(

ƜƝƗƟƐƛƗƔ�ƀƙƗƛƗƤƔƟƀƜſƜ�ƟƙƁƤƐƬ
Ƒ�ƹƬǄƿ�ƶƷƴƹƴƶƿ�ƺƭƼƬƾƴƷƽǋ�ƸƿƲǃƴƹƬ�ƙ(Ə(�Ʈ�ƮƺƳƼƬƽ'

ƾƱ�,/�ƷƱƾ�ƽ�ƲƬƷƺƭƬƸƴ�ƹƬ�ǉƽƾƱƾƴǃƱƽƶƴƵ�ƹƱưƺƽƾƬƾƺƶ&�ƳƬ'
ƾƼƿưƹƱƹƹƺƱ� ƺƾƶƿƽǇƮƬƹƴƱ� ƴ� ƻƱƼƱƲǌƮǇƮƬƹƴƱ� ƻƴǅƴ(� Ƒ�
ƬƹƬƸƹƱƳƱ� ƻƬǂƴƱƹƾ� ƹƬǁƺưƴƷƽǋ� ƹƬ� ƷƱǃƱƹƴƴ� ƽ� ƻƺƸƺǅǈǊ�
ƭƼƱƶƱƾ'ƽƴƽƾƱƸǇ�ƽ�,*+2�ƯƺưƬ�Ʈ�ưƼƿƯƺƵ�ƽƾƼƬƹƱ(
ƜƬǂƴƱƹƾƿ�ƭǇƷ�ƻƺƽƾƬƮƷƱƹ�ƽƷƱưƿǊǅƴƵ�ưƴƬƯƹƺƳ4� ƽƶƱ'

ƷƱƾƹǇƵ� ƶƷƬƽƽ� ,&� ưƴƽƾƬƷǈƹƬǋ� ƺƶƶƷǊƳƴǋ&� ƼƱƾƼƺƯƹƬƾƴǋ�
ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ&� ƽƬƯƴƾƾƬƷǈƹƬǋ� ǅƱƷǈ� 0� ƸƸ&� ƯƷƿƭƺƶƬǋ�
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ƼƱƳǂƺƮƬǋ� ưƴƳƺƶƶƷǊƳƴǋ&� ƽƶƿǃƱƹƹƺƱ� ƻƺƷƺƲƱƹƴƱ� ƴ� ƼƱ'
ƾƼƿƳƴǋ�ƼƱƳǂƺƮ�ƹƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ&�ƺƭƼƬƾƹƬǋ�ƺƶƶƷǊƳƴǋ�
ƳƿƭƬ�+(.(�ƟƬƶƲƱ�ƿ�ƻƬǂƴƱƹƾƬ�ƭǇƷƺ�ƺƾƽƿƾƽƾƮƴƱ�ƳƿƭƬ�.(.(�Ʈ�
ƼƱƳƿƷǈƾƬƾƱ�ƼƬƹƹƱƯƺ�ƿưƬƷƱƹƴǋ(
ƚƬƸƴ�ƭǇƷƺ�ƻƼƴƹǋƾƺ�ƼƱǄƱƹƴƱ�ƺ�ǀƴƶƽƬǂƴƴ�ƬƻƻƬƼƬƾƬ�

=Zkkbºk^�fhmbhg�\eZll�,�"=G;5�B^gkr�M\a^bg�Ikmah]hgmb\l&�
=Zkel[Z]&� ſƬƷƴǀƺƼƹƴǋ&� ƞƤƏ#� ƽ� ƼƬƳƸƱƼƺƸ� ,/� ƸƸ� "ƺƾ�
ƶƷǇƶƬ� ưƺ� ƻƱƼƮƺƯƺ� ƸƺƷǋƼƬ#&� ƿƽƾƬƹƺƮƶƬ� ƺƶƶƷǊƳƴƺƹƹǇǁ�
ƹƬƶƷƬưƺƶ�ƹƬ�ƳƿƭƬǁ�+(0�ƴ�,(0(&�ƹƺǄƱƹƴƱ�ǉƷƬƽƾƴǃƱƽƶƴǁ�ƾǋƯ�
�@hk\^�,��"ǀƴƼƸƬ#�ƴ�ƿƽƾƬƹƺƮƶƬ�ưƿƯƴ�ƹƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�
*+.HCNC(�ƜƬǂƴƱƹƾ�ưƬƷ�ƻƺƷƹƺƱ�ƽƺƯƷƬƽƴƱ�ƹƬ�ƻƼƱưƷƺƲƱƹ'
ƹƺƱ�ƷƱǃƱƹƴƱ(
ƐǇƷ� ƻƼƺƮƱưƱƹ� ƽƷƱưƿǊǅƴƵ� ƻƼƺƾƺƶƺƷ� ƹƺǄƱƹƴǋ� ưƿƯ�

ƹƬ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ4� *+0HbNb� Ʈ� ƾƱǃƱƹƴƱ� .� ƹƱưƱƷǈ&� *+2�
HbNb�0�ƹƱưƱƷǈ&�*+04*,,�HbNb�Ʈ�ƾƱǃƱƹƴƱ�.�ƹƱưƱƷǈ&�*+14*,,�
MmZbge^ll�Mm^^e�Ʈ�ƾƱǃƱƹƴƱ�0�ƹƱưƱƷǈ(�ƝƱƾƱƹǂƴƺƹƹǇƵ�ƻƱƼƴ'
ƺư�ưƺƷƲƱƹ�ƽƺƽƾƬƮƷǋƾǈ�0�ƹƱưƱƷǈ(
ƜƼƺƾƺƶƺƷ� ƹƺǄƱƹƴǋ� ǉƷƬƽƾƴǃƱƽƶƴǁ� ƾǋƯ� ưƷǋ� ƮƳƼƺƽƷǇǁ�

ƻƬǂƴƱƹƾƺƮ�ƴƸƱƷ�ƽƷƱưƿǊǅƴƱ�ƽƼƺƶƴ4�Ʈ�ƾƱǃƱƹƴƱ�+�ƸƱƽǋǂƬ�
ưƹƱƸ�@hk\^�,�"2hs�-)+0#&�ƹƺǃǈǊ�@hk\^�+�ƴ�@hk\^�,�"0hs&+).�
 �2hs&-)+0#(�ƜƺƽƷƱ�+�ƸƱƽǋǂƬ4�@hk\^�,�"2hs&�-)+0#�ưƺ�ƺƶƺƹ'
ǃƬƹƴǋ�ƷƱǃƱƹƴǋ(�ƝƱƶƺƸƱƹưƺƮƬƹƺ�ƹƺǄƱƹƴƱ�ƾǋƯƴ�ƸƴƹƴƸƿƸ�
,,�ǃƬƽƬ�Ʈ�ưƱƹǈ�ƴ�ƴǁ�ƽƸƱƹƬ�-'.�ƼƬƳƬ�Ʈ�ưƱƹǈ(
ƝƱƳƿƷǈƾƬƾǇ&�ƻƼƱưƽƾƬƮƷƱƹƹǇƱ�ǃƱƼƱƳ�/�ƸƱƽǋǂƱƮ&�ƿƶƬ'

ƳǇƮƬǊƾ�ƹƬ�ƾƺ&�ǃƾƺ
ƹƺƼƸƬƷƴƳƺƮƬƷƬƽǈ� ƲƱƮƬƾƱƷǈƹƬǋ� ǀƿƹƶǂƴǋ� ƴ� ƻƺƷƺ'

ƲƱƹƴƱ�ǋƳǇƶƬ&�ƹƬƭƷǊưƬƱƾƽǋ�+�ƶƷƬƽƽ�ƻƺ�ƩƹƯƷǊ�ƽƷƱƮƬ&�Ƭ�
ƽƻƼƬƮƬ� ƮƾƺƼƺƵ� ƶƷƬƽƽ� Ʈ� ƽƮǋƳƴ� ƽ� ƺƾƽƿƾƽƾƮƴƱƸ� ƳƿƭƬ� .(.&�
ƹƬƭƷǊưƬƱƾƽǋ� ƼƬƽǄƴƼƱƹƴƱ� ƳƿƭƺƬƷǈƮƱƺƷǋƼƹǇǁ� ưƿƯ&�
ƿƷƿǃǄƱƹƴƱ�ƻƺƷƺƲƱƹƴǋ�ƴ�ƹƬƶƷƺƹƬ�ƼƱƳǂƺƮ&�ƭǇƷƺ�ƹƺƼƸƬ'
ƷƴƳƺƮƬƹƺ�ƻƱƼƱƶƼǇƾƴƱ�Ʈƺ�ǀƼƺƹƾƬƷǈƹƺƸ�ƺƾưƱƷƱ&�ƿƽƾƼƬ'
ƹƱƹƬ�ƺƭƼƬƾƹƬǋ�ưƴƳƺƶƶƷǊƳƴǋ�ƳƿƭƬ�+(.(

ƜƑƟƁƕƓƔƛƗƔ
ƝƱƳƿƷǈƾƬƾǇ� ưƬƹƹƺƵ� ƽƾƬƾǈƴ� ƻƺƶƬƳƬƷƴ&� ǃƾƺ� =Zkkb^k^�

Ghmbhg�ǋƮƷǋƱƾƽǋ�ǉǀǀƱƶƾƴƮƹǇƸ�ƴ�ưƱƵƽƾƮƱƹƹǇƸ�ƽƻƺƽƺ'
ƭƺƸ�ƶƺƼƼƱƶǂƴƴ�ƽƬƯƴƾƾƬƷǈƹƺƯƺ�ƶƺƸƻƺƹƱƹƾƬ�ƻƼƴ�ƽƶƱƷƱƾ'
ƹƺƸ�CC�ƶƷƬƽƽƱ�Ʈ�ƾƱǃƱƹƴƱ�ƻƱƼƮǇǁ�ƻǋƾƴ�ƸƱƽǋǂƱƮ�ƷƱǃƱƹƴǋ(�
ƕƬƾƱƸ� ƸƺƲƹƺ� ƴƽƻƺƷǈƳƺƮƬƾǈ� ƶƺƸƻƷƱƶƽƹƿǊ� ƾƱƼƬƻƴǊ� ƽ�
ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƹƱƽǆƱƸƹǇǁ� ƬƻƻƬƼƬƾƺƼƮ� ƴƷƴ� ưƼƿƯƴǁ�
ƸƱƾƺưƺƮ&�ƾƬƶƴǁ�ƶƬƶ�ƻƼƺƳƼƬǃƹǇƱ�ǉƷƬƵƹƱƼǇ(

Jhihpb\a�
ƴ� ƽƺƬƮƾ� U++W�
ƽƺƺƭǅƴƷƴ� ƺ�
ƽƼƱưƹƱƸ� ƮƼƱ'
ƸƱƹƴ� ƷƱǃƱƹƴǋ�
+*&*�ƸƱƽǋǂƱƮ(�Ƒ�
ƯƼƿƻƻƱ� =Zkkb^k^�
Ghmbhg� ƻƱƼƮƬǋ�
ǀƬƳƬ� ƷƱǃƱƹƴǋ�
ƽƺƽƾƬƮƷǋƷƬ� Ʈ�
ƽƼƱưƹƱƸ�/&+�ƸƱƽǋǂƬ&� Ƭ� ƮƾƺƼƬǋ�ǀƬƳƬ� ưƷƴƷƬƽǈ� +-&*�ƸƱ'
ƽǋǂƱƮ(�ƛƭǅƬǋ�ƻƼƺưƺƷƲƴƾƱƷǈƹƺƽƾǈ�ƷƱǃƱƹƴǋ�ƽƺƽƾƬƮƴƷƬ�
+2&,�ƸƱƽǋǂƬ(�ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƺưƹƴƸ�ƴƳ�ƺƽƹƺƮƹǇǁ�ƻƼƱ'
ƴƸƿǅƱƽƾƮ� ƷƱǃƱƹƴǋ� ƽ� ƻƺƸƺǅǈǊ� =Zkkb^k^� Ghmbhg� ƭǇƷƺ�
ƽƺƶƼƬǅƱƹƴƱ�ƺƭǅƱƯƺ�ƮƼƱƸƱƹƴ�ƷƱǃƱƹƴǋ&�ǃƾƺ�ưƱƷƬƱƾ�ǉƾƺƾ�
ƸƱƾƺư�ƷƱǃƱƹƴǋ�ǉǀǀƱƶƾƴƮƹǇƸ(
Ƒƺ� ƮƼƱƸǋ� ƷƱǃƱƹƴǋ� =Zkkb^k^� Ghmbhg� ƹƴƲƹǋǋ� ǃƱƷǊƽƾǈ�

ƻƼƴƮƺưƴƾƽǋ� ƶƻƱƼƱưƴ� ƲƱƽƾƶƴƸƴ� ǉƷƬƽƾƴƶƬƸƴ&� ƶƺƾƺƼǇƱ�
ƻƬǂƴƱƹƾǇ�ƹƺƽǋƾ�ƻƺǃƾƴ�ƻƺƷƹǇƵ�ƼƬƭƺǃƴƵ�ưƱƹǈ(�ƟƬƶƴƸ�ƺƭ'
ƼƬƳƺƸ&� Ʈƺ� ƮƼƱƸǋ� ƷƱǃƱƹƴǋ�ƸƺƲƹƺ� ƺƲƴưƬƾǈ� ƿƮƱƷƴǃƱƹƴǋ�
ưƷƴƹǇ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� "=h'Ag#� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƾƱƸ&�
ǃƾƺ�ƻƼƺƴƽǁƺưƴƾ�ƻƼƴ�ƹƺƼƸƬƷǈƹƺƸ�ƼƺƽƾƱ(�ƒƬƹƹǇƱ�ƹƬǄƱ'
Ưƺ�ƶƷƴƹƴǃƱƽƶƺƯƺ�ƺƾǃƱƾƬ�ƽƺƯƷƬƽƿǊƾƽǋ�ƽ�ưƼƿƯƴƸƴ�ƴƽƽƷƱ'
ưƺƮƬƹƴǋƸƴ� U2&� +,&+-W&� Ƭ� ƴƸƱƹƹƺ4� ƻƱƼƮƴǃƹǇƱ� ǉǀǀƱƶƾǇ�
ƷƱǃƱƹƴǋ�ƴƸƱǊƾ�ƳƿƭƺƬƷǈƮƱƺƷǋƼƹǇƵ�ǁƬƼƬƶƾƱƼ&�ƹƬƴƭƺƷƱƱ�
ƺǃƱƮƴưƹǇƸ�ƴƳƸƱƹƱƹƴƱƸ�ƭǇƷƺ�ƿƮƱƷƴǃƱƹƴƱ�ƮǇƽƺƾǇ�ƹƴƲ'
ƹƱƯƺ�ƺƾưƱƷƬ�ƷƴǂƬ&�ưƷƴƹƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƹƱ�ƻƺƮƷƴǋƷƬ�
ƹƬ�ƷƱǃƱƹƴƱ&�ƾƺǃƶƬ�Jh`�ƹƱ�ƴƸƱƷƬ�ƾƱƹưƱƹǂƴǊ�ƶ�ưƮƴƲƱƹƴǊ�
ƮƻƱƼƱư&�ǃƬƽƾƴǃƹƺ�ƴƳ'ƳƬ�ƿƮƱƷƴǃƱƹƴǋ�ƹƴƲƹƱƵ�ƾƼƱƾƴ�ƷƴǂƬ&�
ƻƱƼƮǇƵ�ƸƺƷǋƼ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƭǇƷ�ƼƺƾƴƼƺƮƬƹ�ƮƺƶƼƿƯ�
ƹƱƭƹƺƯƺ� ƶƺƼƹǋ&� ƻƼƺƴƳƮƺưǋ� ƻƼƴ� ǉƾƺƸ� ưƴƽƾƬƷǈƹƺƱ� ưƮƴ'
ƲƱƹƴƱ(

ƒƨƒƜƓ
ƒƴƽƾƬƷƴƳƬǂƴǋ�ƴ&�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ&�ƷƱǃƱƹƴƱ�ƽ�ƴƽƻƺƷǈ'

ƳƺƮƬƹƴƱƸ� ƹƱƽǆƱƸƹƺƯƺ� ƬƻƻƬƼƬƾƬ�=Zkkb^k^�Ghmbhg� ƻƺƶƬ'
ƳƬƷƬ�ǁƺƼƺǄƴƱ�ƴ�ƻƼƱưƽƶƬƳƿƱƸǇƱ�ƼƱƳƿƷǈƾƬƾǇ�Ʈ�ƶƬǃƱƽƾƮƱ�
ƻƱƼƮƺƵ�ǀƬƳǇ�ƷƱǃƱƹƴǋ�ƽƶƱƷƱƾƹƺƯƺ�ƮƾƺƼƺƯƺ�ƶƷƬƽƽƬ&�ƾƱƸ�
ƽƬƸǇƸ�ƻƺưƾƮƱƼƲưƬǋ�ƱƯƺ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�Ʈ�ƶƬǃƱƽƾƮƱ�ƹƱ'
ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ�ƸƱƾƺưƬ(

Рис. 1. Фотографии полости рта пациента в окклюзии при обращении. 
a – вид спереди; b – вид слева, c – вид справа

Fig. 1. Intraoral patient photos in occlusion in the first appointment. 
a – front view; b – left view, c – right view

Рис. 2. Сагиттальная щель 
до начала лечения

Fig. 2. Overjet before treatment

Рис. 3. Ортопантомограмма 
при обращении

Fig. 3. Panoramic radiograph 
in the first appointment

Рис. 4. Боковая 
телерентгенограмма 
(ТРГ) при обращении

Fig. 4. Lateral ceph 
in the first appointment
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ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4
+(�GZ]nkZgmZdZf� J(� @bq^]� hk� k^fhoZ[e^� _ng\mbhg� ZiiebZg\^l� _hk�

=eZll�CC�fZeh\\enlbhgl(�?ob]�<Zl^]�>^gm(�,*+05+1",#4/,'/-(
,(�<Znfkbg]�M&�Ghema^g�L&�Q^lm�??&�Gbee^k�>G(�>blmZe�]blieZ\^f^gm�

h_�ma^�fZqbeeZ�Zg]�ma^�nii^k�_bklm�fheZk(�;f�D�Ikmah](�+31351/40-*ǜ0.*(
-(�@bkhns� G&� T^kgbd� D&� HZg]Z� L(� >^gmZe� Zg]� hkmahi^]b\� ^__^\ml� h_�

ab`a'inee�a^Z]`^Zk�bg�mk^Zmf^gm�h_�=eZll�CC&�]boblbhg�+�fZeh\\enlbhg(�;f�
D�Ikmah]�>^gmh_Z\bZe�Ikmahi(�+33,5+*,4�+31ǜ,*/(

.(�E^^ebg`�M>&�Qa^^e^k�NN&�Ebg`�AD&�^m�Ze(�;gm^khihlm^kbhk�ld^e^mZe�
Zg]� ]^gmZe� \aZg`^l� Z_m^k� ^Zker� =eZll� CC� mk^Zmf^gm� pbma� [bhgZmhkl� Zg]�
a^Z]`^Zk(�;f�D�Ikmah]�>^gmh_Z\bZe�Ikmahi(�+3325++-4.*ǜ/*(

/(�;gmhgZkZdbl� AM&� EbebZkb]bl� M(� GZqbeeZkr� fheZk� ]blmZebsZmbhg� pbma�
ghg\hfiebZg\^� bgmkZfZqbeeZkr� ZiiebZg\^l� bg� =eZll� CC� fZeh\\enlbhg4� Z�
lrlm^fZmb\�k^ob^p(�;g`e^�Ikmah](�,**25124�++--ǜ++.*(

0(�JZiZ]hihnehl� G;(� Io^kob^p� h_� ma^� bgmkZ'fZqbeeZkr� ghg'�
\hfiebZg\^� ZiiebZg\^l� pbma� Z[lhenm^� Zg\ahkZ`^(� Cg4� Ikmah'� ]hgmb\�
Nk^Zmf^gm� _hk� ma^� =eZll� CC� Hhg'\hfiebZgm� JZmb^gm4� =nkk^gm� Jkbg\bie^l�
Zg]�N^\agbjn^l(�?]bg[nk`a&�M\hmeZg]4�?el^ob^k&�Ghl[r5�,**04-.+ǜ-..(

1(�JZiZ]hihnehl� G;(� Ikmah]hgmb\� mk^Zmf^gm� h_� =eZll� CC�
fZeh\\enlbhg� pbma� fbgbl\k^p� bfieZgml(� ;f� D� Ikmah]� >^gmh'� _Z\bZe�
Ikmahi(�,**25+-.40*.(^+ǜ(�^+0(

2(�=Zkkb^k^�F;(�H^p�=eZll�CC�]blmZebs^k(�D�=ebg�Ikmah](�,**.5-24�,,.ǜ
,-+(

3(�MZg]b_^k� =F&� ?g`ebla� D>&� =heobee^� =>&� AZee^kZgh� LF&� ;drZe\bg� M(�
Nk^Zmf^gm�^__^\ml�h_� ma^�=Zkkb^
k^�]blmZebs^k�nlbg`� ebg`nZe�Zk\a�Zg]� _nee�
_bq^]�ZiiebZg\^l(�D�Qhke]�@^]�Ikmah](�,*+.5-4�^.3ǜ^/.(

+*(� ;k^^ihg`�>&�Ebf�E<&�Iebo^k�>L&�O^gh�B(�Na^�=eZll� CC�=Zkkb^k^�
Ghmbhg� ZiiebZg\^4� ;� ->� =<=N� ^oZenZmbhg� h_� ma^� ^__^\ml� hg� ma^�
]^gmbmbhg�Uin[ebla^]�hgebg^�Za^Z]�h_�ikbgm&�,*,*�GZk�/W(�;g`e^�Ikmah](�
,*,*5+*(,-+3)*2*3+3'/,-(+(�]hb4+*(,-+3)*2*3+3'/,-(+

++(� Jhihpb\a� E&� H^[[^� <&� B^h\�A&� Aeho^k� E&�GZchk� J(� Jk^]b\mhkl�
_hk� =eZll� CC� mk^Zmf^gm� ]nkZmbhg(� ;f� D� Ikmah]� >^gmh_Z\bZe� Ikmahi(�
,**/5+,14,3-ǜ-**(

+,(� G\@ZkeZg^�<(�=eZll� CC�\hkk^\mbhg�ikbhk� mh�hkmah]hgmb\l�pbma� ma^�
\Zkkb^k^�]blmZebs^k(�Cgm�D�Ikmah]�GbepZnd^^(�,*+-5,."-#4-/'-0(

+-(� Ebf'<^kfZg�B&�G\HZfZkZ�D;�Dk&�Fbgml�DJ&�G\Gnee^g�=&�@kZg\ab�
F(� Nk^Zmf^gm� ^__^\ml� h_� ma^� =Zkkb^k^�� Ghmbhg� ->ǯ� ZiiebZg\^� _hk� ma^�
\hkk^\mbhg� h_� =eZll� CC� fZeh\\enlbhg� bg� Z]he^l\^gml(� ;g`e^� Ikmah](�
,*+3523"0#42-3'2.0(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƧǀưƶƿƶƳƵå�ƞ(ƞ(�ǜ�ƬƽƻƴƼƬƹƾ�ƶƬǀƱưƼǇ�ƞƾƺƸƬƾƺƷƺƯƴƴ�ưƱƾƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�ƴ�ƺƼƾƺưƺƹƾƴƴ(
ƄƼÚǈƾåƱƯ�ĥ(ƣ(�ǜ�ư(Ƹ(ƹ(&�ƻƼƺǀƱƽƽƺƼ&�ƳƬƮƱưƿǊǅƬǋ�ƶƬǀƱưƼƺƵ�ƞƾƺƸƬƾƺƷƺƯƴƴ�ưƱƾƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�ƴ�ƺƼƾƺưƺƹƾƴƴ(�

IL=C>4�****'***-'.---'/1-/(
ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƬƮƾƺƹƺƸƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƝƺƽƽƴƵƽƶƴƵ�

ƿƹƴƮƱƼƽƴƾƱƾ�ưƼƿƲƭǇ�ƹƬƼƺưƺƮ�&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(

;ONBIL�CH@ILG;NCIH4
G(G(�Man[bmb]s^�ǜ�`kZ]nZm^�lmn]^gm�h_�ma^�>^iZkmf^gm�h_�J^]bZmkb\�>^gmblmkr�Zg]�Ikmah]hgmb\l(
N(@(�Ehlrk^oZ�ǜ�>h\mhk�h_�G^]b\Ze�M\b^g\^l&�Jkh_^llhk&�B^Z]�h_�ma^�>^iZkmf^gm�h_�J^]bZmkb\�>^gmblmkr�Zg]
Ikmah]hgmb\l&�IL=C>�C>4�****'***-'.---'/1-/(
ǟJ^hie^l!�@kb^g]labi�Ogbo^klbmr�h_�LnllbZǠ�"LO>H�Ogbo^klbmr#&�Ghl\hp&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ƧǀưƶƿƶƳƵå�ƞ(ƞ(�)�G(G(�Man[bmb]s^&�?'fZbe4�fZkbZf]^gmblm+,:`fZbe(\hf

Рис. 5. Фотографии полости рта пациента в окклюзии при фиксации Carriere motion class 2:

a – вид спереди; b – вид слева, c – вид справа

Fig. 5. Intraoral patient photos in occlusion with Carriere motion class 2 right after fixation:

a – front view; c – left view, c – right view

Рис. 6. Фотографии полости рта пациента в окклюзии при лечении аппаратом Carriиre 
motion class 2 спустя 5 месяцев. a– вид спереди; b – вид слева, c – вид справа

Fig. 6. Intraoral patient photos in occlusion with Carriиre motion class 
2 in 5 months. a– front view; b– left view, c – right view


