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Improving the e:ectiveness of secondary 
prevention caries in women during pregnancy
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Abstract
;bf(�Nh�^oZenZm^�ma^�\ebgb\Ze�^_ɔ\Z\r�h_�ehg`'Z\mbg`�k^fbg^kZebsbg`�f^]b\Ze�f^Zgl�bg�ma^�\hfie^q�ik^o^gmbhg�h_�\Zkb^l�

bg�ik^`gZgm�phf^g(
GZm^kbZel�Zg]�f^mah]l(�Na^�lmn]r�pZl�\hg]n\m^]�hg�ma^�[Zlbl�h_�ma^�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr�h_�ma^�

En[Zg�MmZm^�G^]b\Ze�Ogbo^klbmr�h_� ma^�Gbgblmkr�h_�B^Zema�h_�LnllbZ(�;� mhmZe�h_�21�i^hie^�p^k^�^qZfbg^]&�Z`^]�,.� mh�
-1�r^Zkl&�pbma�]b__^k^gm� e^o^el�h_�hkZe�ar`b^g^�2.�iZmb^gml�\hgɔkf^]� ma^bk�\hgl^gm� mh� ma^� mk^Zmf^gm�Zg]�ikhiareZ\mb\�
f^Zlnk^l&�Z_m^k�pab\a� mak^^�phkdbg`�`khnil�p^k^� _hkf^]�]^i^g]bg`�hg� ma^� ehg`'Z\mbg`� k^fbg^kZebsbg`�Z`^gml�nl^]�
Ǡ=ebgikh'RNPZkgblaǡ� fZgn_Z\mnk^]� [r� -G?MJ?&� ǠM\af^es'o^klb^`^eng`lebjnb]ǡ� fZgn_Z\mnk^]� [r� BOG;H=B?G?&�
ǠCggh>^gm�L^iZbkǡ�fZgn_Z\mnk^]� [r� Cggh>^gm� FFJ� k^li^\mbo^er#� Zg]� +� \hgmkhe� `khni(� Na^� Zll^llf^gm� h_� ma^� ]^gmZe�
lmZmnl�h_�ik^`gZgm�phf^g�pZl�\Zkkb^]�hnm�nlbg`�bg]b\^l4�=@?&�@^]hkho'Pheh]dbgZ�hkZe�ar`b^g^�bg]^q�"BC#&�`bg`bobmbl�bg]^q�
AC�"Fh^�B(&�Mbeg^ll�D(#(
L^lneml(�;\\hk]bg`� mh� ma^�]ZmZ�h_�Z�\ebgb\Ze�lmn]r&� bm�pZl�]^m^kfbg^]� maZm�Z�ab`a�jnZebmr�hkZe�\Zobmr�lZgbmZmbhg�pbma�

\hg\hfbmZgm�nl^�h_�ehg`'Z\mbg`�ma^kZi^nmb\�Zg]�ikhiareZ\mb\�Z`^gml�bg\k^Zl^l�ma^�̂ __^\mbo^g^ll�h_�ik^o^gmbo^�f^Zlnk^l�
bg�ik^`gZgm�phf^g(
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=hg\enlbhgl(�Na^�]ZmZ�h[mZbg^]�bg]b\Zm^�ma^�Z\ab^o^f^gm�h_�Z�ehg`'m^kf�ik^o^gmbo^�k^lnem&�pab\a�fZd^l�bm�ihllb[e^�
mh�k^\hff^g]�ma^�bgo^lmb`Zm^]�ɕnhkbg^'\hgmZbgbg`�Z`^gml�_hk�k^fbg^kZebsZmbhg�h_�aZk]�]^gmZe�mblln^l�bg�hk]^k�mh�\hgmkhe�
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ƐƀƠƁƐƙƩƛƜƟƠƩ
ƚƬ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƸ�ƻƼƴǌƸƱ�ƭƱƼƱƸƱƹƹǇƱ�ƲƱƹǅƴ-

ƹǇ�ƺƾƹƺƽǋƾƽǋ�ƶ�ƯƼƿƻƻƱ�ƼƴƽƶƬ&�ǃƾƺ�ƮǇƳǇƮƬƱƾ�ƹƱƶƺƾƺƼǇƱ�
ƾƼƿưƹƺƽƾƴ�ƻƼƴ�ƺƶƬƳƬƹƴƴ�ƴƸ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƺƸƺ-
ǅƴ(� Ƒ� ƾƺ� ƲƱ� ƮƼƱƸǋ� ƻƺƾƼƱƭƹƺƽƾǈ� Ʈ� ƷƱǃƱƹƴƴ� ƶƬƼƴƱƽƬ� ƴ�
ƱƯƺ�ƺƽƷƺƲƹƱƹƴƵ&�ƻƬƼƺưƺƹƾƬ&�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƮƺƳ-
ƼƬƽƾƬƱƾ� ƴƳ'ƳƬ� ƻƼƺƴƽǁƺưǋǅƴǁ� Ʈ� ƻƱƼƴƺư�ƭƱƼƱƸƱƹƹƺƽƾƴ�
ǀƴƳƴƺƷƺƯƴǃƱƽƶƴǁ�ƴƳƸƱƹƱƹƴƵ�Ʈƺ�ƮƽƱƸ�ƺƼƯƬƹƴƳƸƱ�ƲƱƹ-
ǅƴƹǇ�U+&,&-&.W(�Ɯƺ�ưƬƹƹǇƸ�ƹƱƶƺƾƺƼǇǁ�ƬƮƾƺƼƺƮ�ƻƼƺǂƱƹƾ�
ƺƭƺƽƾƼƱƹƴǋ�ƺƭǅƱƽƺƸƬƾƴǃƱƽƶƺƵ�ƻƬƾƺƷƺƯƴƴ�ƿ�ƭƱƼƱƸƱƹ-
ƹǇǁ�ƲƱƹǅƴƹ�ƸƺƲƱƾ�ưƺƽƾƴƯƬƾǈ�0*'2*�&�ǃƾƺ�Ʈ�ƽƮƺǊ�ƺǃƱ-
ƼƱưǈ� ƮƷƴǋƱƾ� ƹƬ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ� ƳưƺƼƺƮǈƱ� ƴ� ǃƬǅƱ�
ƮƽƱƯƺ� ǁƬƼƬƶƾƱƼƴƳƿƱƾƽǋ� ƴƳƸƱƹƱƹƴƱƸ� ƿƼƺƮƹǋ� ƴ� ƽƾƼƿƶ-
ƾƿƼǇ� ƳƬƭƺƷƱƮƬƹƴƵ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƳƬ� ƽǃƱƾ� ƺƽƺƭƱƹƹƺƽƾƴ�
ƶƷƴƹƴǃƱƽƶƴǁ� ƻƼƺǋƮƷƱƹƴƵ(� ƙƹƺƯƴƱ� ƬƮƾƺƼǇ� ƺƾƸƱǃƬǊƾ�
ƻƺƮǇǄƱƹƴƱ� ƻƬƾƺƯƱƹƹƺƽƾƴ� ƸƴƶƼƺǀƷƺƼǇ� ƻƺƷƺƽƾƴ� ƼƾƬ�
ƳƬ� ƽǃƱƾ� ƿƽƴƷƱƹƴǋ� ƻƼƺƷƴǀƱƼƬǂƴƴ� ƿƽƷƺƮƹƺ'ƻƬƾƺƯƱƹƹƺƵ�
ƸƴƶƼƺǀƷƺƼǇ�U.&/W(�ƕƬƼƿƭƱƲƹǇƱ�ƬƮƾƺƼǇ�ƺƾƸƱǃƬǊƾ&�ǃƾƺ�
ǉƽƾƼƺƯƱƹ�ƴ�ƻƼƺƯƱƽƾƱƼƺƹ�ƽƺưƱƵƽƾƮƿǊƾ�Ƽƺƽƾƿ�ƭƬƶƾƱƼƴƵ�
ƻƺƷƺƽƾƴ�ƼƾƬ&�Ƭ�ƾƬƶƲƱ�ǋƮƷǋǊƾƽǋ�ƻƼƴǃƴƹƺƵ�ƴƳƸƱƹǃƴƮƺƽƾƴ�
ƴǁ� ƻƺƻƿƷǋǂƴƵ(�ƖƸƱǊƾƽǋ�ưƬƹƹǇƱ�ƺ� ƽƹƴƲƱƹƴƴ� C`A&� C`G&�
lC`;&�ƷƴƳƺǂƴƸƬ�ƿ�ƭƱƼƱƸƱƹƹǇǁ&�ǃƾƺ�Ʈ�ƽƮƺǊ�ƺǃƱƼƱưǈ&�ƴƽ-
ƽƷƱưƺƮƬƾƱƷƴ� ƽƮǋƳǇƮƬǊƾ� ƽ� ƹƱƿưƺƮƷƱƾƮƺƼƴƾƱƷǈƹƺƵ� Ưƴ-
ƯƴƱƹƺƵ�ƻƺƷƺƽƾƴ�ƼƾƬ&�ƻƺƽƷƱ�ƿƷƿǃǄƱƹƴǋ�ƯƴƯƴƱƹƴǃƱƽƶƺƯƺ�
ƽƺƽƾƺǋƹƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƿƼƺƮƱƹǈ�C`A&�C`G&�lC`;&�ƷƴƳƺǂƴ-
ƸƬ�ƻƺƮǇǄƬƱƾƽǋ(�Ƒ�ƻƱƼƴƺư�ƭƱƼƱƸƱƹƹƺƽƾƴ�ƶƴƽƷƺƾƹƺƽƾǈ�
ƻƺƷƺƽƾƴ�ƼƾƬ� "Jƚ#�ǃƬǅƱ�ƴƳƸƱƹƱƹƬ�Ʈ�ƶƴƽƷƿǊ�ƽƾƺƼƺƹƿ(�Ƒ�
ƽƮǋƳƴ� ƽ� ƻƱƼƱƽƾƼƺƵƶƺƵ� ǀƴƳƴƺƷƺƯƴǃƱƽƶƺƯƺ� ƽƺƽƾƺǋƹƴǋ�
ƺƼƯƬƹƴƳƸƬ� ƭƱƼƱƸƱƹƹƺƵ&� ƸƱƹǋƱƾƽǋ� ưƴƹƬƸƴƶƬ� ƻƼƺǂƱƽ-
ƽƺƮ�ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ�ƴ�ưƱƸƴƹƱƼƬƷƴƳƬǂƴƴ&�ǃƾƺ�ƸƺƲƱƾ�
ƻƼƴƮƺưƴƾǈ� ƶ� ƽƹƴƲƱƹƴǊ� ƶƬƼƴƱƽƼƱƳƴƽƾƱƹƾƹƺƽƾƴ� ƾƮǌƼ-
ưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƺƮ� U+&.&/&0&1&2&3&+*W(� ƟƬƶ� ƲƱ� ƺƾƸƱǃƬƱƾƽǋ�
ƹƴƳƶƴƵ� ƿƼƺƮƱƹǈ� ƳƹƬƹƴƵ�ƺ� ƮƳƬƴƸƺƽƮǋƳƴ� ƻƼƺǀƴƷƬƶƾƴƶƴ�
ƶƬƼƴƱƽƬ� ƴ� ƴƹưƴƮƴưƿƬƷǈƹƺƵ� ƯƴƯƴƱƹǇ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƹƬ�
ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ�ƳưƺƼƺƮǈƱ�Ʈƺ�ƮƼƱƸǋ�ƭƱƼƱƸƱƹƹƺƽƾƴ(�
Ɯƺ� ƺƻƼƱưƱƷƱƹƴǊ�Ƒƛƕ� ƮƾƺƼƴǃƹƬǋ� ƻƼƺǀƴƷƬƶƾƴƶƬ� ǜ� ǉƾƺ�
ƶƺƸƻƷƱƶƽ� ƸƱƼƺƻƼƴǋƾƴƵ� ƻƺ� ƿƽƾƼƬƹƱƹƴǊ� ƮǇƼƬƲƱƹƹǇǁ�
ǀƬƶƾƺƼƺƮ�ƼƴƽƶƬ&�ƶƺƾƺƼǇƱ�ƻƼƴ�ƺƻƼƱưƱƷƱƹƹǇǁ�ƿƽƷƺƮƴǋǁ�
"ƽƹƴƲƱƹƴƱ�ƴƸƸƿƹƹƺƯƺ�ƽƾƬƾƿƽƬ&�ƻƱƼƱƹƬƻƼǋƲƱƹƴƱ&�ƬưƬƻ-
ƾƬǂƴƺƹƹǇƵ� ƽƼǇƮ#� ƸƺƯƿƾ� ƻƼƴƮƱƽƾƴ� ƶ� ƮƺƳƹƴƶƹƺƮƱƹƴǊ&�
ƺƭƺƽƾƼƱƹƴǊ�ƴƷƴ�ƼƱǂƴưƴƮƿ�ƳƬƭƺƷƱƮƬƹƴǋ(�ƑƽƱ�ǀƬƶƾƺƼǇ�
ƼƴƽƶƬ�ưƺƷƲƹǇ�ƭǇƾǈ�ƿǃƾƱƹǇ�ƮƼƬǃƺƸ�ƽƾƺƸƬƾƺƷƺƯƺƸ�ƻƼƴ�
ǀƺƼƸƴƼƺƮƬƹƴƴ� ƴƹưƴƮƴưƿƬƷǈƹƺƯƺ� ƻƷƬƹƬ� ƮƾƺƼƴǃƹƺƵ�
ƻƼƺǀƴƷƬƶƾƴƶƴ� ƴ� ưƴƽƻƬƹƽƱƼƹƺƯƺ� ƹƬƭƷǊưƱƹƴǋ� ƲƱƹǅƴ-
ƹǇ�Ʈ�ƻƱƼƴƺư�ƭƱƼƱƸƱƹƹƺƽƾƴ�ƴ�ƷƬƶƾƬǂƴƴ(�ƞƷƱưƺƮƬƾƱƷǈ-
ƹƺ&� ƽƺƮƱƼǄƱƹƽƾƮƺƮƬƹƴƱ� ƴƸƱǊǅƴǁƽǋ� ƸƱƾƺưƺƮ� ƻƼƺǀƴ-
ƷƬƶƾƴƶƴ� ƴ� ƼƬƽǄƴƼƱƹƴƱ� ƷƴƹƱƵƶƴ� ƼƱƸƴƹƱƼƬƷƴƳƿǊǅƴǁ�
ƽƺƽƾƬƮƺƮ� ƻƼƺƷƺƹƯƴƼƺƮƬƹƹƺƯƺ� ưƱƵƽƾƮƴǋ� ƽƻƺƽƺƭƽƾƮƿƱƾ�
ƻƺƮǇǄƱƹƴǊ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƿ� ưƬƹƹƺƵ�
ƯƼƿƻƻǇ�ƻƬǂƴƱƹƾƺƮ�U,&/&0&+*&++&+,&+-&+0&+2W(�ƟƬƶƴƸ�ƺƭƼƬ-
ƳƺƸ&� ƽƼƬƮƹƱƹƴƱ� ƶƷƴƹƴǃƱƽƶƺƵ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƽƺƮƼƱ-
ƸƱƹƹǇǁ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ� ƽƼƱưƽƾƮ� ƿ� ƭƱƼƱ-
ƸƱƹƹǇǁ�ǋƮƷǋƱƾƽǋ�ƬƶƾƿƬƷǈƹǇƸ(

ƣƔƙƩ�ƞƐƑƜƠƨ
ƛǂƱƹƶƬ� ƶƷƴƹƴǃƱƽƶƺƵ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƼƱƸƴƹƱƼƬƷƴ-

ƳƿǊǅƴǁ� ƽƼƱưƽƾƮ� ƻƼƺƷƺƹƯƴƼƺƮƬƹƹƺƯƺ� ưƱƵƽƾƮƴǋ� Ʈ� ƶƺƸ-
ƻƷƱƶƽƹƺƵ�ƻƼƺǀƴƷƬƶƾƴƶƱ�ƶƬƼƴƱƽƬ�ƿ�ƭƱƼƱƸƱƹƹǇǁ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƖƽƽƷƱưƺƮƬƹƴƱ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƹƬ� ƭƬƳƱ� ƶƬǀƱưƼǇ�

ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƠžƐƛƀ�Ƒƛ�ſƿƭžƙƀ�ƙƕ�
ƝƛƞƞƖƖ(�ƑƽƱƯƺ�ƺƭƽƷƱưƺƮƬƹƺ�21�ǃƱƷƺƮƱƶ�Ʈ�ƮƺƳƼƬƽƾƱ�ƺƾ�
,.�ưƺ�-1�ƷƱƾ�ƽ�ƼƬƳƷƴǃƹǇƸ�ƿƼƺƮƹƱƸ�ƯƴƯƴƱƹǇ�ƻƺƷƺƽƾƴ�ƼƾƬ(�
ƞƺƯƷƬƽƴƱ� ƹƬ� ƻƼƺƮƱưƱƹƴƱ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�
ƸƱƼƺƻƼƴǋƾƴƵ� ƻƺưƾƮƱƼưƴƷƴ� 2.� ƻƬǂƴƱƹƾƬ&� ƻƺƽƷƱ� ǉƾƺƯƺ�
ƭǇƷƴ�ƽǀƺƼƸƴƼƺƮƬƹǇ�-� ƯƼƿƻƻǇ�Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƻƼƴ-
ƸƱƹǋƱƸǇǁ� ƼƱƸƴƹƱƼƬƷƴƳƿǊǅƴǁ� ƽƼƱưƽƾƮ� ưƷƴƾƱƷǈƹƺƯƺ�
ưƱƵƽƾƮƴǋ�"�=ebgikh'RNPZkgbla��-G?MJ?&��ƩƸƬƷǈ'ƯƱƼƸƱ-
ƾƴƳƴƼƿǊǅƴƵ�ƷƴƶƮƴư��BOG;H=B?G?&��Cggh>^gm�L^iZbk��
Ɵƛƛ��Cggh>^gm��ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ#�ƴ�+�ƯƼƿƻƻƿ�ƶƺƹƾƼƺƷǋ(
ƑƽƱƸ�ƲƱƹǅƴƹƬƸ�"g�7�2.#�Ʈ�ƻƱƼƮƺƱ�ƺƭƼƬǅƱƹƴƱ�"ƻƱƼ-

ƮǇƵ� ƾƼƴƸƱƽƾƼ�ƭƱƼƱƸƱƹƹƺƽƾƴ#�ƭǇƷƬ�ƮǇưƬƹƬ�ƽƻƼƬƮƶƬ�ƺ�
ƽƬƹƬǂƴƴ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƴ� ƽƺƽƾƬƮƷƱƹ� ƼƬƭƺǃƴƵ� ƻƼƺƾƺƶƺƷ�
ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�ƸƱƼƺƻƼƴǋƾƴƵ�Ʈ�ƻƱƼƴƺư�ƭƱ-
ƼƱƸƱƹƹƺƽƾƴ&�Ƭ� ƾƬƶƲƱ�ưƬƹǇ�ƴƹưƴƮƴưƿƬƷǈƹǇƱ�ƼƱƶƺƸƱƹ-
ưƬǂƴƴ�ƹƬ�ƺƽƹƺƮƬƹƴƴ�ƶƷƴƹƴǃƱƽƶƺƯƺ�ƺƭƽƷƱưƺƮƬƹƴǋ(�Ɩƽ-
ƽƷƱưƺƮƬƹƴƱ� ƮǇƻƺƷƹƱƹƺ� ƽƺ� ƽƾƬƹưƬƼƾƬƸƴ� ƹƬưƷƱƲƬǅƱƵ�
ƶƷƴƹƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƴ� "Ahh]� =ebgb\Ze� JkZ\mb\^#&� ƿ� ƮƽƱǁ�
ƺƭƽƷƱưƺƮƬƹƹǇǁ� ƻƬǂƴƱƹƾƺƮ� ƻƺƷƿǃƱƹƺ� ƴƹǀƺƼƸƴƼƺƮƬƹ-
ƹƺƱ�ƽƺƯƷƬƽƴƱ(
Ƒ�ƻƱƼƮƺƵ�ƯƼƿƻƻƱ�ƻƬǂƴƱƹƾƺƮ�"g�7�,+#�ƻƼƺƮƱưƱƹ�ƶƷƴƹƴ-

ǃƱƽƶƴƵ�ƻƼƺƾƺƶƺƷ&�ƮƶƷǊǃƬǊǅƴƵ�ƸƱƼƺƻƼƴǋƾƴǋ4�ƻƼƺǀƱƽ-
ƽƴƺƹƬƷǈƹƬǋ�ƯƴƯƴƱƹƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƽ�ƻƺƽƷƱưƿǊǅƱƵ�ƼƱƸƴ-
ƹƱƼƬƷƴƳƬǂƴƱƵ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƸ� ƻƼƱƻƬƼƬ-
ƾƺƸ�ƻƼƺƷƺƹƯƴƼƺƮƬƹƹƺƯƺ�ưƱƵƽƾƮƴǋ��=ebgikh'RN�PZkgbla��
"-G� ?MJ?#� ƴ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƱ� ƺƽƸƺƾƼǇ� Ʈ� ƻƱƼƮǇƵ&�
ƮƾƺƼƺƵ&�ƾƼƱƾƴƵ�ƾƼƴƸƱƽƾƼǇ�ƭƱƼƱƸƱƹƹƺƽƾƴ5�ƹƬƳƹƬǃƱƹƴƱ�
ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�ƸƱƼƺƻƼƴǋƾƴƵ�Ʈ�ưƺƸƬǄƹƴǁ�ƿƽƷƺƮƴǋǁ�
"ƻƼƴƸƱƹƱƹƴƱ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƺƵ� ƳƿƭƹƺƵ� ƻƬ-
ƽƾǇ�ƽ�ƽƺưƱƼƲƬƹƴƱƸ�ǀƾƺƼƴƽƾǇǁ�ƽƺƱưƴƹƱƹƴƵ�+./*�iif#(
Ƒƺ�ƮƾƺƼƺƵ� ƯƼƿƻƻƱ�ƻƬǂƴƱƹƾƺƮ"g�7�,+#� ƻƼƺƮƱưƱƹ� ƶƷƴ-

ƹƴǃƱƽƶƴƵ� ƻƼƺƾƺƶƺƷ&� ƮƶƷǊǃƬǊǅƴƵ� ƸƱƼƺƻƼƴǋƾƴǋ4� ƻƼƺ-
ǀƱƽƽƴƺƹƬƷǈƹƬǋ� ƯƴƯƴƱƹƬ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƽ� ƻƺƽƷƱưƿǊǅƱƵ�
ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƱƵ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƸ� ƻƼƱ-
ƻƬƼƬƾƺƸ�ƻƼƺƷƺƹƯƴƼƺƮƬƹƹƺƯƺ�ưƱƵƽƾƮƴǋ��ƩƸƬƷǈ'ƯƱƼƸƱ-
ƾƴƳƴƼƿǊǅƴƵ� ƷƴƶƮƴư�� BOG;H=B?G?� ƴ� ƻƼƺǀƴƷƬƶƾƴ-
ǃƱƽƶƴƱ�ƺƽƸƺƾƼǇ�Ʈ�ƻƱƼƮǇƵ&�ƮƾƺƼƺƵ&� ƾƼƱƾƴƵ�ƾƼƴƸƱƽƾƼǇ�
ƭƱƼƱƸƱƹƹƺƽƾƴ5� ƹƬƳƹƬǃƱƹƴƱ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ� ƸƱƼƺ-
ƻƼƴǋƾƴƵ� Ʈ� ưƺƸƬǄƹƴǁ� ƿƽƷƺƮƴǋǁ� "ƻƼƴƸƱƹƱƹƴƱ� ƷƱǃƱƭƹƺ'
ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƺƵ�ƳƿƭƹƺƵ�ƻƬƽƾǇ�ƽ�ƽƺưƱƼƲƬƹƴƱƸ�ǀƾƺ-
ƼƴƽƾǇǁ�ƽƺƱưƴƹƱƹƴƵ�+./*�iif#(
Ƒ�ƾƼƱƾǈƱƵ�ƯƼƿƻƻƱ�ƻƬǂƴƱƹƾƺƮ�"g�7�,+#�ƻƼƺƮƱưƱƹ�ƶƷƴ-

ƹƴǃƱƽƶƴƵ� ƻƼƺƾƺƶƺƷ&� ƮƶƷǊǃƬǊǅƴƵ� ƸƱƼƺƻƼƴǋƾƴǋ4� ƻƼƺ-
ǀƱƽƽƴƺƹƬƷǈƹƬǋ� ƯƴƯƴƱƹƬ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƽ� ƻƺƽƷƱưƿǊǅƱƵ�
ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƱƵ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƸ�
ƻƼƱƻƬƼƬƾƺƸ� ƻƼƺƷƺƹƯƴƼƺƮƬƹƹƺƯƺ� ưƱƵƽƾƮƴǋ� �Cggh>^gm�
L^iZbk��Ɵƛƛ��Cggh>^gm��ƴ�ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƱ�ƺƽƸƺƾƼǇ�Ʈ�
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ƻƱƼƮǇƵ&�ƮƾƺƼƺƵ&�ƾƼƱƾƴƵ�ƾƼƴƸƱƽƾƼǇ�ƭƱƼƱƸƱƹƹƺƽƾƴ5�ƹƬ-
ƳƹƬǃƱƹƴƱ�ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�ƸƱƼƺƻƼƴǋƾƴƵ�Ʈ�ưƺƸƬǄƹƴǁ�
ƿƽƷƺƮƴǋǁ� "ƻƼƴƸƱƹƱƹƴƱ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƺƵ�
ƳƿƭƹƺƵ�ƻƬƽƾǇ�ƽ�ƽƺưƱƼƲƬƹƴƱƸ�ƯƴưƼƺƶƽƴƬƻƬƾƴƾƬ#(
ƣƱƾƮƱƼƾƬǋ� ƯƼƿƻƻƬ� "ƶƺƹƾƼƺƷǈ&� g� 7� ,+#� ƻƼƺƮƱưƱƹ� ƶƷƴ-

ƹƴǃƱƽƶƴƵ� ƻƼƺƾƺƶƺƷ� ƺƭƽƷƱưƺƮƬƹƴǋ&� ƮƶƷǊǃƬǊǅƴƵ� ƸƱ-
ƼƺƻƼƴǋƾƴǋ4�ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƬǋ�ƯƴƯƴƱƹƬ�ƴ�ƻƼƺǀƴƷƬƶƾƴ-
ǃƱƽƶƴƱ�ƺƽƸƺƾƼǇ�Ʈ�ƻƱƼƮǇƵ&�ƮƾƺƼƺƵ&� ƾƼƱƾƴƵ�ƾƼƴƸƱƽƾƼǇ�
ƭƱƼƱƸƱƹƹƺƽƾƴ5� ƹƬƳƹƬǃƱƹƴƱ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ� ƸƱƼƺ-
ƻƼƴǋƾƴƵ� Ʈ� ưƺƸƬǄƹƴǁ� ƿƽƷƺƮƴǋǁ� "ƻƼƴƸƱƹƱƹƴƱ� ƷƱǃƱƭƹƺ'
ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƺƵ�ƳƿƭƹƺƵ�ƻƬƽƾǇ�ƽ�ƽƺưƱƼƲƬƹƴƱƸ�ǀƾƺ-
ƼƴƽƾǇǁ�ƽƺƱưƴƹƱƹƴƵ�+./*�iif#(
ſƷƴƹƴǃƱƽƶƺƱ�ƺƭƽƷƱưƺƮƬƹƴƱ�ƮƶƷǊǃƬƷƺ4�ƺƽƸƺƾƼ�ƻƺƷƺ-

ƽƾƴ�ƼƾƬ&�ƺǂƱƹƶƿ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�ƽƾƬƾƿƽƬ�ƭƱƼƱƸƱƹ-
ƹǇǁ�ƽ�ƻƺƸƺǅǈǊ�ƴƹưƱƶƽƺƮ4�ƴƹưƱƶƽ�ſƜƀ&�ƴƹưƱƶƽ�ƯƴƯƴƱƹǇ�
ƻƺƷƺƽƾƴ� ƼƾƬ� ƻƺ� ƠƱưƺƼƺƮƿ'ƑƺƷƺưƶƴƹƺƵ� "Ɩž#&� ƴƹưƱƶƽ�
ƯƴƹƯƴƮƴƾƬ�AC�"Fh^�B(&�Mbeg^ll�D(#(�ƑƽƱ�ưƴƬƯƹƺƽƾƴǃƱƽƶƴƱ�ƴ�
ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƱ� ƸƱƼƺƻƼƴǋƾƴǋ� ƻƼƺƮƱưƱƹǇ�
Ʈ�ƻƱƼƮǇƵ&�ƮƾƺƼƺƵ&�ƾƼƱƾƴƵ�ƾƼƴƸƱƽƾƼǇ�ƭƱƼƱƸƱƹƹƺƽƾƴ(
ƞƾƬƾƴƽƾƴǃƱƽƶƬǋ�ƺƭƼƬƭƺƾƶƬ�ƻƺƷƿǃƱƹƹǇǁ�ƼƱƳƿƷǈƾƬƾƺƮ�

ƴƽƽƷƱưƺƮƬƹƴǋ�ƻƼƺƮƱưƱƹƬ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƻƼƺƯƼƬƸƸ�
?q\^e� o1(*(&� MmZmblmb\Z� o+,(*(&� ƻƼƴƸƱƹƱƹ�ƸƱƾƺư� ;HIP;� ǜ�
ƺưƹƺƸƱƼƹǇƵ�ưƴƽƻƱƼƽƴƺƹƹǇƵ�ƬƹƬƷƴƳ(�ƝƱƳƿƷǈƾƬƾǇ�ƺǂƱ-
ƹƴƮƬƷƴ&�ƶƬƶ�ưƺƽƾƺƮƱƼƹǇƱ�ƻƼƴ�ƳƹƬǃƱƹƴǋǁ�i�6�*&*/(�ƒƷǋ�
ƮƴƳƿƬƷƴƳƬǂƴƴ�ưƬƹƹǇǁ�ƴƽƻƺƷǈƳƺƮƬƷƴƽǈ�ƽƼƱưƽƾƮƬ�ƻƬƶƱ-
ƾƬ�Gb\khlh_m�I_�ɗ\^(

ƞƔƖƁƙƩƠƐƠƨ
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ƼƬƾƴƮǄƴǁƽǋ� ƭƱƼƱƸƱƹƹǇǁ�ƲƱƹǅƴƹ� "ƽƼƺƶ� ưƺ� +,� ƹƱưƱƷǈ#�
ƻƼƺƮƱưƱƹ� ƬƹƬƷƴƳ� ƽƷƱưƿǊǅƴǁ� ƻƺƶƬƳƬƾƱƷƱƵ4� ƽƾƱƻƱƹƴ�
ƴƹƾƱƹƽƴƮƹƺƽƾƴ� ƶƬƼƴƺƳƹƺƯƺ� ƻƼƺǂƱƽƽƬ� "ſƜƀ#&� ƴƹưƱƶƽƬ�
ƯƴƯƴƱƹǇ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƻƺ� ƠƱưƺƼƺƮƿ'ƑƺƷƺưƶƴƹƺƵ� "Ɩž#&�
ƷƺƶƬƷƴƳƬǂƴƴ� ƴ� ƾǋƲƱƽƾƴ� ƽƺƽƾƺǋƹƴǋ� ưƱƽƹǇ� ƽ� ƻƺƸƺǅǈǊ�
ƴƹưƱƶƽ�ƯƴƹƯƴƮƴƾƬ�AC�"Fh^�B(&�Mbeg^ll�D(#(
ƚƬ�ƺƽƹƺƮƬƹƴƴ�ƽƼƱưƹƱƯƺ�ƻƺƶƬƳƬƾƱƷǋ�ƮƽƱǁ�ƴƽƽƷƱưƿƱ-

ƸǇǁ�ƯƼƿƻƻ�"g�7�2.#�ƭǇƷ�ƮǇǋƮƷƱƹ�ƿƼƺƮƱƹǈ�ƴƹƾƱƹƽƴƮƹƺƽƾƴ�
ſƜƀ&�ƼƬƮƹǇƵ�1&1/(�Ƒ�ƼƱƳƿƷǈƾƬƾƱ�ƻƼƺƮƱưƱƹƴǋ�ƮƴƾƬƷǈƹƺ-
Ưƺ�ƺƶƼƬǄƴƮƬƹƴǋ�ƻƺ�ƠƱưƺƼƺƮƿ'ƑƺƷƺưƶƴƹƺƵ�ƲƴưƶƺƽƾǈǊ�
ưƷǋ� ƴƹưƴƶƬǂƴƴ� ƳƿƭƹƺƯƺ� ƹƬƷƱƾƬ� Jk^lb]^gm� JeZjn^� N^lm&�
ƺƻƼƱưƱƷǋƷƴ� ƺƶƼƬǄƴƮƬƹƴƱ� ƻƺƮƱƼǁƹƺƽƾƱƵ� ƳƿƭƺƮ� ƽƺƺƾ-
ƮƱƾƽƾƮƱƹƹƺ�ƶƼƴƾƱƼƴǋƸ�ƴƹưƱƶƽƬ&�ƻƼƴ�ǉƾƺƸ�ƽƼƱưƹƴƵ�ƻƺ-
ƶƬƳƬƾƱƷǈ�Ɩž�ƽƺƽƾƬƮƴƷ�+&1(�ƕƹƬǃƱƹƴǋ�ƴƹưƱƶƽƬ�ƯƴƹƯƴƮƴƾƬ�
AC�"Fh^�B(&�Mbeg^ll�D(#�ƮǇǋƮƷǋƷƴ�Ʈ�ǃƴƽƷƺƮƺƸ�ƴƹƾƱƼƮƬƷƱ�ƺƾ�
*&3�ưƺ�+&1&�ƻƼƴ�ǉƾƺƸ�ƽƼƱưƹƴƵ�ƻƺƶƬƳƬƾƱƷǈ�ǜ�+&,/(
ƞƷƱưƿƱƾ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ưƺ�ƹƬǃƬƷƬ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƽƺ-

ƽƾƺǋƹƴƱ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƻƬǂƴƱƹƾƺƮ� "g� 7� 2.#� ƸƺƲƹƺ� ƭǇƷƺ�
ƺǁƬƼƬƶƾƱƼƴƳƺƮƬƾǈ� ƶƬƶ� ƿưƺƮƷƱƾƮƺƼƴƾƱƷǈƹƺƱ� ƻƺ� ƮƽƱƸ�
ƻƺƶƬƳƬƾƱƷǋƸ&� ǃƾƺ� ǋƮƷǋƱƾƽǋ� ƻƺƶƬƳƬƹƴƱƸ� ưƷǋ� ƻƼƺƮƱưƱ-
ƹƴǋ� ƻƼƺǀƱƽƽƴƺƹƬƷǈƹǇǁ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�
ƸƱƼƺƻƼƴǋƾƴƵ(
Ɯƺ� ƼƱƳƿƷǈƾƬƾƬƸ� ƶƷƴƹƴǃƱƽƶƺƯƺ� ƺƭƽƷƱưƺƮƬƹƴǋ� ƮƽƱǁ�

ƻƬǂƴƱƹƾƺƮ� ƭǇƷ� ƼƬƳƼƬƭƺƾƬƹ� ƻƷƬƹ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�
ƸƱƼƺƻƼƴǋƾƴƵ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƽƺƮƼƱƸƱƹƹǇǁ� ƼƱƸƴ-
ƹƱƼƬƷƴƳƿǊǅƴǁ�ƽƼƱưƽƾƮ�ƻƼƺƷƺƹƯƴƼƺƮƬƹƹƺƯƺ�ưƱƵƽƾƮƴǋ(
ƣƱƼƱƳ�-�ƸƱƽǋǂƱƮ�ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƹƺƯƺ�ƶƿƼƽƬ�ƷƱǃƱƭ-

ƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�ƸƱƼƺƻƼƴǋƾƴƵ� Ʈ� ƻƱƼƮƺƵ&� ƮƾƺƼƺƵ�
ƴ�ǃƱƾƮƱƼƾƺƵ�ƯƼƿƻƻƬǁ�ƻƺƶƬƳƬƾƱƷǈ�ſƜƀ�ưƺƽƾƺƮƱƼƹƺ�ƹƱ�ƺƾ-
ƷƴǃƬƷƽǋ�ƺƾ�ƳƹƬǃƱƹƴƵ�Ʈ�ƻƱƼƮƺƱ�ƻƺƽƱǅƱƹƴƱ�"i�8�*&*/#(�Ƒ�
ƾƼƱƾǈƱƵ�ƯƼƿƻƻƱ�ƻƼƺƴƽǁƺưƴƷƺ�ƹƱƳƹƬǃƴƾƱƷǈƹƺƱ�ƿƮƱƷƴǃƱ-
ƹƴƱ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƹƱƳƹƬǃƴƸƺ�ƻƼƴ�i�8�*&*/�"Ƽƴƽ(�+#(
ƞƹƴƲƱƹƴƱ�ƻƺƶƬƳƬƾƱƷǋ�ƴƹưƱƶƽƬ�ƯƴƯƴƱƹǇ�ƻƺƷƺƽƾƴ�ƼƾƬ�

ƻƺ�ƠƱưƺƼƺƮƿ'ƑƺƷƺưƶƴƹƺƵ�ƺƾƸƱǃƬƷƴ�"i�8�*&*/#�ƾƺƷǈƶƺ�Ʈ�
ƻƱƼƮƺƵ�ƯƼƿƻƻƱ&�Ʈƺ�ƮƾƺƼƺƵ&�ƾƼƱƾǈƱƵ�ƴ�ǃƱƾƮƱƼƾƺƵ�ƯƼƿƻƻƬǁ�
ƻƼƺƴƽǁƺưƴƷƺ� ƿƮƱƷƴǃƱƹƴƱ� ƳƹƬǃƱƹƴƵ&� ƺưƹƬƶƺ� ưƷǋ� ƮƽƱǁ�
ƯƼƿƻƻ�ǉƾƴ�ƼƬƳƷƴǃƴǋ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƹƱ�ưƺƽƾƺƮƱƼƹǇ�ƻƼƴ�
i�8�*&*/�"Ƽƴƽ(�,#(

ƣƱƼƱƳ�-�ƸƱƽǋǂƱƮ�ƳƹƬǃƱƹƴƱ�ƴƹưƱƶƽƬ�ƯƴƹƯƴƮƴƾƬ�AC�"Fh^�
B(&�Mbeg^ll�D(#� Ʈ�ƻƱƼƮƺƵ�ƴ� ƾƼƱƾǈƱƵ� ƯƼƿƻƻƬǁ�ưƺƽƾƺƮƱƼƹƺ�
ƹƱ�ƴƳƸƱƹƴƷƺƽǈ�"i�8�*&*/#(�Ƒƺ�ƮƾƺƼƺƵ�ƯƼƿƻƻƱ�ƿƮƱƷƴǃƱƹƴƱ�
ƽƼƱưƹƱƯƺ�ƻƺƶƬƳƬƾƱƷǋ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƹƱƳƹƬǃƴƸƺ�ƻƼƴ�i�
8 *&*/�"Ƽƴƽ(-#(�Ƒ�ƯƼƿƻƻƱ�ƶƺƹƾƼƺƷǋ�"ǃƱƾƮƱƼƾƬǋ�ƯƼƿƻƻƬ#&�Ʈ
ƶƺƾƺƼƺƵ� ƹƱ� ƭǇƷƴ� ƻƼƺƮƱưƱƹǇ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱ-
ƽƶƴƱ�ƸƱƼƺƻƼƴǋƾƴǋ&�ƺƾƸƱǃƬƷƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƺƱ

Рис. 1. Результаты индекса КПУ 
в группах исследования (p < 0,05)

Примечание: • -«Эмаль-герметизирующий 
ликвид», • – «Clinpro-XT Varnish», 

• – «InnoDent», • – контроль.

Fig. 1. Results of the CFE index in 
the study groups(p < 0,05)

Note: • -«Schmelz-versiegelungsliquid», 
• – «Clinpro-XT Varnish»,

• – «InnoDent», • – control group.

Рис. 2. Результаты индекс гигиены 
полости рта по Федорову-Володкиной 

в группах исследования (p < 0,05)

Примечание: • -«Эмаль-герметизирующий 
ликвид», • – «Clinpro-XT Varnish», 

• – «InnoDent», • – контроль.

Fig. 2. Results of the Fedorov-Volodkina oral 
hygiene index in study groups (p < 0.05)

Note: • – «Schmelz-versiegelungsliquid», 
• – "Clinpro-XT Varnish",

• – " InnoDent, • – control group.
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.(�ƞƮƴƼƴƹ�Ƒ(Ƒ(&�ƐƺƯưƬƹƺƮƬ�Ƒ(ƛ(&�ƏƼưƬƾƽƶƬǋ�ƙ(ƒ(�ƞƺƽƾƺǋƹƴƱ�Ƹƴ-
ƶƼƺƭƴƺǂƱƹƺƳƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƻƼƴ�ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ�ƳƬƭƺƷƱƮƬƹƴǋǁ�ƻƬ-
ƼƺưƺƹƾƬ� ƴ� ƮƺƳƸƺƲƹƺƽƾǈ� ƱƯƺ� ƶƺƼƼƱƶǂƴƴ(� ſƼƱƸƷƱƮƽƶƬǋ� ƸƱưƴǂƴƹƬ(�
ſƷƴƹƴǃƱƽƶƴƵ�ƮƱƽƾƹƴƶ(�,*+*5�'H�+(�ǜ�ƞ(+ǜ1(

/(�ƘƱƻƴƷƴƹ� Ə(Ƒ(&� ƒƿƭƼƺƮƽƶƬǋ� ƙ(Ƒ(� ƖƸƸƿƹƺƷƺƯƴǃƱƽƶƴƱ� ƹƬƼƿǄƱ-
ƹƴǋ�Ʈ�ǀƺƼƸƴƼƺƮƬƹƴƴ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ�ƿ�ƭƱƼƱƸƱƹƹǇǁ(�ƞƬƼƬ-
ƾƺƮƽƶƴƵ�ƹƬƿǃƹƺ'ƸƱưƴǂƴƹƽƶƴƵ�ƲƿƼƹƬƷ(�,*+*5�0�",#4�-3,ǜ0(

0(�ƖƻƻƺƷƴƾƺƮ�ƪ(Ə(&�ƜƷƺƾƹƴƶƺƮƬ�ƫ(Ə(&�ƏƷǌǄƴƹƬ�Ɠ(ƛ(�ƴ�ưƼ(�ƜƼƴƸƱ-
ƹƱƹƴƱ�ƸƴƹƱƼƬƷǈƹǇǁ�ƶƺƸƻƷƱƶƽƺƮ�Ʈ�ǉƹưƺƯƱƹƹǇǁ�ƴ�ǉƶƳƺƯƱƹƹǇǁ�ƸƱƾƺ-
ưƬǁ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƽ� ǂƱƷǈǊ� ƻƼƱưƿƻƼƱƲưƱƹƴǋ� ƼƬƳƮƴƾƴǋ� ƻƱƼƮƴǃƹƺƵ�
ưƱƸƴƹƱƼƬƷƴƳƬǂƴƴ� ƾƮƱƼưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƬ(� ƑƱƽƾƹƴƶ� ƹƺƮǇǁ�ƸƱưƴǂƴƹ-
ƽƶƴǁ�ƾƱǁƹƺƷƺƯƴƵ(�ǜ�,*+0(�ǜ�Ɵ(�,-(�ǜ�Ǯ�,(�ǜ�ƞ(�+0.ǜ+1*(

1(�ƔƬƼƶƺƮƬ�ƛ(�Ə(�ƜƼƺǀƴƷƬƶƾƴƶƬ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ�
Ʈƺ�ƮƼƱƸǋ�ƭƱƼƱƸƱƹƹƺƽƾƴ(�ƑƱƽƾƹƴƶ�Ƒžƙƀ(�ǜ�,**2(�ǜ�Ɵ(�1&�Ǯ.('�ƞ(�3.'+*+(

2(�Jheeb\d� B(� Na^� khe^� h_� _enhkb]^� bg� ma^� ik^o^gmbhg� h_� mhhma� ]^\Zr(�
J^]bZmk�=ebg�Hhkma�;f(�ǜ�,*+2(�ǜ�Ǯ�0/"/#(�ǜ�J(�3,-ǜ3.*(

3(�Ebkl\ag^\d� =&� =akblme� DD&� L^b\a^g^]^k� =&� ^m� Ze(&� ?__b\Z\r� h_�
_enhkb]^� oZkgbla� _hk� ik^o^gmbg`� pabm^� lihm� e^lbhgl� Zg]� `bg`bobmbl�

Рис. 3. Результаты индекс гингивита GI (Loe H., 
Silness J.) в группах исследования (p < 0,05)

Примечание: • -«Эмаль-герметизирующий 
ликвид», • – «Clinpro-XT Varnish», 

• – «InnoDent», • – контроль.

Fig. 3. Results: gingivitis index GI (Loe H., 
Silness J.) in study groups (p < 0.05)

Note: • – «Schmelz-versiegelungsliquid»,  
• – "Clinpro-XT Varnish",  

• – " InnoDent», • – control group.

+(�ƝƬƭƴƹƺƮƴǃ&�ƞ(�Ə(&�Zg]�Ƒ(�Ơ(�ƒƸƴƾƼƴƱƮƬ'ƚƺƽƺƮƬ(�ƛƽƺƭƱƹƹƺƽƾƴ�
ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƺƸƺǅƴ� ƭƱƼƱƸƱƹƹǇƸ� ƴ� ƶƺƼƸǋǅƴƸ� ƲƱƹǅƴƹƬƸ�
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,(� ſƴƽƱƷǈƹƴƶƺƮƬ&� Ƙ(� Ɯ(&� Zg]� ƚ(� ƞ(� ƜƺƻƺƮƬ(� ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƵ�
ƽƾƬƾƿƽ� ƴ� ƻƼƺǀƴƷƬƶƾƴƶƬ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƳƬƭƺƷƱƮƬƹƴƵ� ƿ� ƭƱƼƱ'
ƸƱƹƹǇǁ(�Ɩƹƽƾƴƾƿƾ�ƽƾƺƸƬƾƺƷƺƯƴƴ(�,*++5�+4�20'21(

-(�ƐƬǁƸƿưƺƮ&�ƙƿƼƬư�ƐƬǁƸƿưƺƮƴǃ&�ƕ(�Ɛ(�ƏƷƴƱƮƬ&�Zg]�Ɛ(�Ɲ(�ƐƬǁƸƿ'
ưƺƮ(�ƕƬƭƺƷƱƮƬƱƸƺƽƾǈ�ƭƱƼƱƸƱƹƹǇǁ�ƲƱƹǅƴƹ�ƶƬƼƴƱƽƺƸ�ƳƿƭƺƮ�ƻƺ�ưƬƹ'
ƹǇƸ� ƻǋƾƴƷƱƾƹƱƯƺ� ƹƬƭƷǊưƱƹƴǋ(�� ƝƺƽƽƴƵƽƶƴƵ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƵ�
ƲƿƼƹƬƷ�.(�,*+*5.4�,3'--(

.(�ƞƮƴƼƴƹ�Ƒ(Ƒ(&�ƐƺƯưƬƹƺƮƬ�Ƒ(ƛ(&�ƏƼưƬƾƽƶƬǋ�ƙ(ƒ(�ƞƺƽƾƺǋƹƴƱ�Ƹƴ'
ƶƼƺƭƴƺǂƱƹƺƳƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƻƼƴ�ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ�ƳƬƭƺƷƱƮƬƹƴǋǁ�ƻƬ'
ƼƺưƺƹƾƬ� ƴ� ƮƺƳƸƺƲƹƺƽƾǈ� ƱƯƺ� ƶƺƼƼƱƶǂƴƴ(� ſƼƱƸƷƱƮƽƶƬǋ� ƸƱưƴǂƴƹƬ(�
ſƷƴƹƴǃƱƽƶƴƵ�ƮƱƽƾƹƴƶ(�,*+*5+4�+ǜ1(�

/(� ƘƱƻƴƷƴƹ� Ə(Ƒ(&� ƒƿƭƼƺƮƽƶƬǋ� ƙ(Ƒ(� ƖƸƸƿƹƺƷƺƯƴǃƱƽƶƴƱ� ƹƬƼƿǄƱ'�
ƹƴǋ�Ʈ�ǀƺƼƸƴƼƺƮƬƹƴƴ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ�ƿ�ƭƱƼƱƸƱƹƹǇǁ(�ƞƬƼƬ'�
ƾƺƮƽƶƴƵ�ƹƬƿǃƹƺ'ƸƱưƴǂƴƹƽƶƴƵ�ƲƿƼƹƬƷ(�,*+*5�0�",#4�-3,ǜ-30(�

0(�ƖƻƻƺƷƴƾƺƮ�ƪ(Ə(&�ƜƷƺƾƹƴƶƺƮƬ�ƫ(Ə(&�ƏƷǌǄƴƹƬ�Ɠ(ƛ(�ƴ�ưƼ(�ƜƼƴƸƱ'
ƹƱƹƴƱ�ƸƴƹƱƼƬƷǈƹǇǁ�ƶƺƸƻƷƱƶƽƺƮ�Ʈ�ǉƹưƺƯƱƹƹǇǁ�ƴ�ǉƶƳƺƯƱƹƹǇǁ�ƸƱƾƺ'
ưƬǁ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƽ� ǂƱƷǈǊ� ƻƼƱưƿƻƼƱƲưƱƹƴǋ� ƼƬƳƮƴƾƴǋ� ƻƱƼƮƴǃƹƺƵ�
ưƱƸƴƹƱƼƬƷƴƳƬǂƴƴ� ƾƮƱƼưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƬ(� ƑƱƽƾƹƴƶ� ƹƺƮǇǁ�ƸƱưƴǂƴƹ'
ƽƶƴǁ�ƾƱǁƹƺƷƺƯƴƵ(�,*+05�,-",#4�+0.ǜ+1*(�

1(�ƔƬƼƶƺƮƬ�ƛ(�Ə(�ƜƼƺǀƴƷƬƶƾƴƶƬ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ�
Ʈƺ�ƮƼƱƸǋ�ƭƱƼƱƸƱƹƹƺƽƾƴ(�ƑƱƽƾƹƴƶ�Ƒžƙƀ(�,**25�1".#4(�3.'+*+(�

2(� Jheeb\d� B(� Na^� khe^� h_� _enhkb]^� bg� ma^� ik^o^gmbhg� h_� mhhma� ]^\Zr(��
J^]bZmk�=ebg�Hhkma�;f(�,*+250/"/#4�3,-ǜ3.*(

3(� Ebkl\ag^\d� =&� =akblme� DD&� L^b\a^g^]^k� =&� ^m� Ze(&� ?__b\Z\r� h_�
_enhkb]^�oZkgbla�_hk�ik^o^gmbg`�pabm^�lihm� e^lbhgl�Zg]�`bg`bobmbl�]nkbg`�
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hkmah]hgmb\�mk^Zmf^gm�pbma�_bq^]�ZiiebZg\^l�Z�ikhli^\mbo^�kZg]hfbs^]�
\hgmkhee^]�mkbZe(�=ebg�IkZe�Cgo^lmb`(�,*+05,*4�,-1+ǜ,-12(�

+*(�ƐƱƷƱƹƺƮƬ�Ɩ(Ə(&�ƙƴƾƼƺƹƴƹ�Ə(Ƒ(&�ƞƿǅƱƹƶƺ�Ə(Ƒ(�ƴ�ưƼ(�ƠƺƼƸƴƼƺ'
ƮƬƹƴƱ�ƻƼƺƯƹƺƽƾƴǃƱƽƶƴǁ� ƶƼƴƾƱƼƴƱƮ�ƮǇǋƮƷƱƹƴǋ�ƶƬƼƴƱƽƮƺƽƻƼƴƴƸǃƴ'
ƮƺƯƺ� ƶƺƹƾƴƹƯƱƹƾƬ� ƶƬƶ� ǉƾƬƻ� ƻƼƱưƴƶǂƴƴ� ƴ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƻƬƾƺƷƺƯƴƴ�

�

+0(�ƖƮƬƹƺƮ�Ƒ(ƚ(&� ƀƷƴƾƺƮƽƶƴƵ�ƞ(Ɛ(� ƏưƯƱƳƴƮƹƬǋ� ƹƬƹƺƽƴƽƾƱƸƬ�ưƷǋ
ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ� ǉƸƬƷƴ� ƳƿƭƺƮ(� Ɩƹƽƾƴƾƿƾ� ƽƾƺƸƬƾƺƷƺƯƴƴ(� ,*+-5�
/3",#400ǜ01(�

+1(� ſƿƳǈƸƴƹƬ� Ʃ(ƙ(� ƑƺƳƸƺƲƹǇƱ� ƻƿƾƴ� ƼƱƬƷƴƳƬǂƴƴ� ƽƾƼƬƾƱƯƴƴ
�ƏƷǈǋƹƽƬ�ƳƬ�ƭƿưƿǅƱƱ�ƭƱƳ�ƶƬƼƴƱƽƬ��Ʈ�Ɲƺƽƽƴƴ(�Ɩƹƽƾƴƾƿƾ�ƽƾƺƸƬƾƺƷƺ'
Ưƴƴ(�,*+.5�0/".#4+,ǜ+/(�

+2( ƘƱƿƽ�Ɯ(Ə(�ƛƾưƬƷƱƹƹǇƱ�ƼƱƳƿƷǈƾƬƾǇ�ƸƱưƴǂƴƹƽƶƺƵ�ǉǀǀƱƶƾƴƮ'
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ƸƬƾƺƷƺƯ(�ƙƴƹƽƶ(�,*+/5�+-",#42ǜ+.(�

+3( ƘƿƶƬǄƱƮƴǃ�Ɩ(ſ(&�ƞƶƼƴƻƶƴƹƬ�ž(Ɩ(&ſƼƬƮǃƱƹƶƺ�Ɠ(ƚ(ƴ�ưƼ(�ƛǂƱƹƶƬ
ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ ƳƿƭƹƺƵ ǉƸƬƷƴ ƭƱƼƱƸƱƹƹǇǁ ƹƬ ǀƺƹƱ ƻƼƺƮƱưƱƹƴǋ�
ƶƬƼƴƱƽƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ� ƸƱƼƺƻƼƴǋƾƴƵ(� ƞƾƺƸƬƾƺƷƺƯƴǋ� ưƱƾƽƶƺƯƺ�
ƮƺƳƼƬƽƾƬ�ƴ�ƻƼƺǀƴƷƬƶƾƴƶƬ(�,*+2(�00�"-#4,-ǜ,1(�

,*(�ƙƬƽƷƬƶ�Ɠ(Ɠ(�ƝƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƴ�ƽƺƮƼƱƸƱƹ'
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,*+/5�"+#+4�,2ǜ-+(�

,+(� >n&� GbgjnZg&� ^m� Ze(� LZg]hfbs^]� \hgmkhee^]� mkbZe� hg� _enhkb]^
oZkgbla� Ziieb\Zmbhg� _hk� mk^Zmf^gm� h_� pabm^� lihm� e^lbhg� Z_m^k� _bq^]�
hkmah]hgmb\� mk^Zmf^gm(� =ebgb\Ze� hkZe� bgo^lmb`Zmbhgl� (� ,*+,5� +0",#4� .0-'
.02(

ƾƮƱƼưǇǁ�ƾƶƬƹƱƵ�ƳƿƭƺƮ(�ſƬǀƱưƼƬ(�ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ�ƺƭƼƬƳƺƮƬƹƴƱ(�
,*+250-4�.,(�

++(� ƐƱƷƱƹƺƮƬ� Ɩ(Ə(&� ƙƴƾƼƺƹƴƹ� Ə(Ƒ(&� ſƿƹƴƹ� Ə(Ə(� ƴ� ưƼ(� ƛƼƯƬ'
ƹƴƳƬǂƴƺƹƹǇƱ� ƺƽƹƺƮǇ� ƴ� ƸƱƾƺưƴǃƱƽƶƴƱ� ƻƼƴƹǂƴƻǇ� ƻƼƱưƴƶǂƴƴ� ƴ�
ƻƱƼƽƺƹƺǀƴǂƴƼƺƮƬƹƹƺƵ� ƻƼƺǀƴƷƬƶƾƴƶƴ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴƴ(� ſƬǀƱưƼƬ(�
ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ�ƺƭƼƬƳƺƮƬƹƴƱ(�,*+25�0/4�0,(�

+,(�ƞƺƷƺƮǈƱƮƬ&�Ɣ(�Ƒ(�Ɩ�ƽƺƬƮƾ(�ƩǀǀƱƶƾƴƮƹƺƽƾǈ�ƻƼƴƸƱƹƱƹƴǋ�ƯƷƿ'
ƭƺƶƺƯƺ�ǀƾƺƼƴƼƺƮƬƹƴǋ�ƴ�ƹƴƳƶƺƴƹƾƱƹƽƴƮƹƺƯƺ�ƷƬƳƱƼƹƺƯƺ�ƴƳƷƿǃƱƹƴǋ�Ʈ�
ƻƼƺǀƴƷƬƶƾƴƶƱ�ƶƬƼƴƱƽƬ�ǉƸƬƷƴ(�Ʃƹưƺưƺƹƾƴǋ�mh]Zr(�,*+25+4�2'+,(�

+-(�ƀƽƻƱƹƽƶƬǋ�ƛ(Ə(&�ƟƼƱǀƴƷƺƮƬ�ƛ(Ƒ(&�ƘƱƮƶƺƮƴǃ�Ɠ(ƚ(�ƞƼƬƮƹƴƾƱƷǈ'
ƹƬǋ�ǁƬƼƬƶƾƱƼƴƽƾƴƶƬ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƳƿƭƹǇǁ�ƻƬƽƾ&�ƴƸƱǊǅƴǁ�Ʈ�ƽƮƺǌƸ�
ƽƺƽƾƬƮƱ�ƶƬƷǈǂƴƵ�ƴ�ǀƾƺƼ(�Ʃƹưƺưƺƹƾƴǋ�Nh]Zr(�,*+35+1".#42'++(
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ƾƴǋ(�ƛƽƺƭƱƹƹƺƽƾƴ� ƽƺƮƼƱƸƱƹƹƺƵ�ưƴƬƯƹƺƽƾƴƶƴ&� ƷƱǃƱƹƴǋ&� ƻƼƺǀƴƷƬƶ'
ƾƴƶƴ�(�Ʃƹưƺưƺƹƾƴǋ�Nh]Zr(�,*+25+0"+#40,'0.(�

+/(�žƺƷƺƮƬƹƱƹƶƺ�Ə(Ƙ(�ƛƭƳƺƼ�ƼƱƸƴƹƱƼƬƷƴƳƿǊǅƴǁ�ƷƱƶƬƼƽƾƮƱƹƹǇǁ�
ƽƼƱưƽƾƮ&�ƻƼƴƸƱƹǋǊǅƴǁƽǋ�ưƷǋ�ƻƼƺǀƴƷƬƶƾƴƶƴ�ƴ�ƷƱǃƱƹƴǋ�ƹƬǃƬƷǈƹƺƯƺ�
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REFERENCES: 
��LZ[bghob\a&� M(� ;(&� Zg]� P(� @(� >fbmkb^oZ'HhlhoZ(� @^Zmnk^l� h_� ]^gmZe�

\Zk^�_hk�ik^`gZgm�Zg]�eZ\mZmbg`�phf^g�"JZkm�CCC#(� Cglmbmnm^�h_�>^gmblmkr(�
,**/5�,0�"+#4�2/'21(�

,(�Ebl^egbdhoZ&�F(�J(&�Zg]�H(�M(�JhihoZ(�>^gmZe�lmZmnl�Zg]�ik^o^gmbhg�
h_� ]^gmZe� ]bl^Zl^l� bg� ik^`gZgm�phf^g(� Cglmbmnm^� h_�>^gmblmkr(� ,*++5� +4�
20'21(�

-(� <Zdafn]ho&� GnkZ]� <Zdafn]hob\a&� T(<(� ;eb^oZ&� Zg]�
<(L(<Zdafn]ho(� Na^� bg\b]^g\^� h_� ]^gmZe� \Zkb^l� bg� ik^`gZgm� phf^g�
Z\\hk]bg`�mh�Z�_bo^'r^Zk�_heehp'ni(��LnllbZg�>^gmZe�DhnkgZe�.(�,*+*5�.4�
,3'--(

.(� Mobkbg� P(P(&� <h`]ZghoZ� P(I(&� ;k]ZmldZrZ� G(>(� Na^� lmZm^� h_� ma^�
fb\kh[bh\^ghlbl�h_�ma^�hkZe�\Zobmr�bg�bg_eZffZmhkr�i^kbh]hgmZe�]bl^Zl^l�
Zg]�ma^�ihllb[bebmr�h_�bml�\hkk^\mbhg(�Ek^febg�f^]b\bg^(�=ebgb\Ze�<nee^mbg(�
,*+*5�+4�+'1(

/(� F^ibebg� ;(P(&� >n[kholdZrZ� G(P(� Cffngheh`b\Ze� ]blhk]^kl� bg� ma^
_hkfZmbhg�h_�i^kbh]hgmZe�]bl^Zl^l�bg�ik^`gZgm�phf^g(�MZkZmho�DhnkgZe�
h_�G^]b\Ze�M\b^gmb_b\�L^l^Zk\a(�,*+*5�0�",#4�-3,ǜ-30(

0(� Ciihebmho� Sn(;(&�JehmgbdhoZ� SZ(;(&�;erhlabgZ�?(I(�Zg]�hma^kl(�Na^
nl^� h_� fbg^kZe� \hfie^q^l� bg� ^g]h`^ghnl� Zg]� ^qh`^ghnl� f^mah]l�
h_� ik^o^gmbhg� bg� hk]^k� mh� ik^o^gm� ma^� ]^o^ehif^gm� h_� ikbfZkr�
]^fbg^kZebsZmbhg� h_� aZk]� mhhma� mblln^l(� <nee^mbg� h_� g^p� f^]b\Ze�
m^\agheh`b^l(�,*+05�,-�",#4�+0.'+1*(

1(� TaZkdhoZ� I;� Jk^o^gmbhg� h_� ]^gmZe� ]bl^Zl^l� ]nkbg`� ik^`gZg\r(
P^lmgbd�PMGO(�,**25�1�".#4�3.'+*+(

2( Jheeb\d� B(� Na^� khe^� h_� _enhk]^� bg� ma^� ik^o^gmbhg� h_� mhhma� ]^\Zr(
J^]bZmk�=ebg�Hhkma�;f(�,*+25�0/�"/#4�3,-'3.*(

3( Ebkl\ag^\d� =&� =akblme� DD&� L^b\a^g^]^k� =&� ^m� Ze(&� ?__b\Z\r� h_
_enhkb]^�oZkgbla�_hk�ik^o^gmbg`�pabm^�lihm� e^lbhgl�Zg]�`bg`bobmbl�]nkbg`�
hkmah]hgmb\�mk^Zmf^gm�pbma�_bq^]�ZiiebZg\^l�Z�ikhli^\mbo^�kZg]hfbs^]�
\hgmkhee^]�mkbZe(�=ebg�IkZe�Cgo^lmb`(�,*+05�,*4�,-1+',-12(

+*( <^e^ghoZ� C(;(&� Gbmkhgbg� ;(P(&� Mnla\a^gdh� ;(P(� Zg]� hma^kl(
@hkfZmbhg�h_�ikh`ghlmb\�\kbm^kbZ�_hk�ma^�]^m^\mbhg�h_�\Zkb^l'lnl\^imb[e^�
\hgmbg`^gm� Zl� Z� lmZ`^� h_� ik^]b\mbg`� Zg]� ik^o^gmbg`� ma^� iZmaheh`r� h_�
]^gmZe�aZk]�mblln^l(�>^iZkmf^gm(�>^gmZe�^]n\Zmbhg(�,*+25�0-4�.,(

++(�<^e^ghoZ�C(;(&�Gbmkhgbg�;(P(&�Engbg�;(;(�Zg]�hma^k�Ik`ZgbsZmbhgZe
_hng]Zmbhgl� Zg]� f^mah]heh`b\Ze� ikbg\bie^l� h_� ik^]b\Zmbhg� Zg]�
i^klhgb_b^]� ikhiareZqbl� bg� ]^gmblmkr(� >^iZkmf^gm(� >^gmZe� ^]n\Zmbhg(�
,*+25�0/4�0,(

+,(� MhehorhoZ&� D(� P(� ^m� Ze(� Na^� ^__^\mbo^g^ll� h_� ]^^i� _enhkb]Zmbhg�
Zg]� ehp'bgm^glbmr� eZl^k� kZ]bZmbhg� bg� ma^� ik^o^gmbhg� h_� ^gZf^e� \Zkb^l(�
?g]h]hgmb\l�mh]Zr(�,*+25�+4�2'+,(

+-(� Oli^gldZrZ� I(;(&� Nk^_behoZ� I(P(&� F^odhob\a� ?(H(� =hfiZkZmbo^�
\aZkZ\m^kblmb\l�h_�ma^�^__^\mbo^g^ll�h_�mhhmaiZlm^l�\hgmZbgbg`�\Ze\bnf�
Zg]�_enhkb]^(�?g]h]hgmb\l�Nh]Zr(�,*+35�+1�".#4�2'++(

+.(� ;kmb\e^� L(� Jkh_^llhkbZe� l^llbhg� ǟ=Zkb^lheh`r� Zg]� ^g]h]hgmb\l(�
@^Zmnk^l�h_�fh]^kg�]bZ`ghlmb\l&�mk^Zmf^gm&�ik^o^gmbhg�Ǡ(�?g]h]hgmb\l�
Nh]Zr(�,*+25�+0�"+#4�0,'0.(

+/(� AhehoZg^gdh� ;(F(� L^ob^p� h_� k^fbg^kZebsbg`� ]kn`l� nl^]� _hk
ma^� ik^o^gmbhg� Zg]� mk^Zmf^gm� h_� ^Zker� ^gZf^e� \Zkb^l(� JZ\b_b\�G^]b\Ze�
DhnkgZe(�,*+25�,4�-1ǜ.-(

+0(� CoZgho� P(H(&� Oebmholdr� M(<(� ;]a^lbo^� gZghlrlm^f� _hk
k^fbg^kZebsZmbhg� h_� mhhma� ^gZf^e(� Cglmbmnm^� h_� >^gmblmkr(� ,*+-5� /3� ",#4�
00ǜ01(

+1(� EnsfbgZ� ?(G(� Jhllb[e^� pZrl� mh� bfie^f^gm� ma^� lmkZm^`r� h_� ma^
;eebZg\^�_hk�Z�=Zkb^l'@k^^�@nmnk^�bg�LnllbZ(�Cglmbmnm^�h_�>^gmblmkr(�,*+.5�
0/�".#4�+,'+/(

+2(� F^nl� J(;(� Fhg`'m^kf� k^lneml� h_� ma^� f^]b\Ze� ^__^\mbo^g^ll� h_
\hffngZe�ikh`kZfl�_hk�ma^�ik^o^gmbhg�h_�]^gmZe�\Zkb^l(�>^gmblm(�Gbgld(�
,*+/5�+-�",#4�2'+.(

+3(�FndZla^ob\a�CE&�MdkbidbgZ�AC&�EkZo\a^gdh�?H�^m�Ze(�;ll^llf^gm
h_�k^fbg^kZebsZmbhg�h_�ma^�mhhma�^gZf^e�h_�ik^`gZgm�phf^g�Z`Zbglm�ma^�
[Z\d`khng]� h_� \Zkb^l'ik^o^gmbo^� f^Zlnk^l(� J^]bZmkb\� ]^gmblmkr� Zg]
ik^o^gmbhg(�,*+2(00�"-#4�,-ǜ,1(

,*(�GZleZd�?(?(�Na^�ik^oZe^g\^�h_�]^gmZe�\Zkb^l�Zg]�fh]^kg�mk^g]l�
bg�ma^�ik^o^gmbhg�h_�\Zkb^l(�G^]b\Ze�ZeiaZ[^m(�,*+/5�"+#�+4�,2'-+(

,+( >n&� GbgjnZg&� ^m� Ze(� LZg]hfbs^]� \hgmkhee^]� mkbZe� hg� _enhkb]^
oZkgbla� Ziieb\Zmbhg� _hk� mk^Zmf^gm� h_� pabm^� lihm� e^lbhg� Z_m^k� _bq^]�
hkmah]hgmb\� mk^Zmf^gm(� =ebgb\Ze� hkZe� bgo^lmb`Zmbhgl(� ,*+,5� +0� ",#4� .0-'
.02(

8

ȵȻì���
�������

ÅǏǏáǊÝǌÛǉãàǊ���0@FBKQFȎ@�OBPB>O@EBP

]nkbg`� hkmah]hgmb\� mk^Zmf^gm� pbma� _bq^]� ZiiebZg\^l� Z� ikhli^\mbo^
kZg]hfbs^]�\hgmkhee^]� mkbZe(�=ebg�IkZe� Cgo^lmb`( ǜ�,*+0( ǜ�Ǯ�,*( ǜ�J(�
,-1+ǜ,-12(

+*( ƐƱƷƱƹƺƮƬ�Ɩ(Ə(&�ƙƴƾƼƺƹƴƹ� Ə(Ƒ(&� ƞƿǅƱƹƶƺ� Ə(Ƒ(� ƴ� ưƼ(�ƠƺƼƸƴ-
ƼƺƮƬƹƴƱ ƻƼƺƯƹƺƽƾƴǃƱƽƶƴǁ ƶƼƴƾƱƼƴƱƮ ƮǇǋƮƷƱƹƴǋ ƶƬƼƴƱƽƮƺƽƻƼƴƴƸ-
ǃƴƮƺƯƺ ƶƺƹƾƴƹƯƱƹƾƬ ƶƬƶ ǉƾƬƻ ƻƼƱưƴƶǂƴƴ ƴ ƻƼƺǀƴƷƬƶƾƴƶƴ ƻƬƾƺƷƺƯƴƴ
ƾƮƱƼưǇǁ ƾƶƬƹƱƵ ƳƿƭƺƮ( =Zma^]kZ'ſƬǀƱưƼƬ( ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ ƺƭ-
ƼƬƳƺƮƬƹƴƱ(�,*+2(�Ɵ(�0-(�ƞ(�.,(

++( ƐƱƷƱƹƺƮƬ� Ɩ(Ə(&� ƙƴƾƼƺƹƴƹ� Ə(Ƒ(&� ſƿƹƴƹ� Ə(Ə(� ƴ� ưƼ(� ƛƼƯƬƹƴƳƬ-
ǂƴƺƹƹǇƱ ƺƽƹƺƮǇ ƴ ƸƱƾƺưƴǃƱƽƶƴƱ ƻƼƴƹǂƴƻǇ ƻƼƱưƴƶǂƴƴ ƴ ƻƱƼƽƺƹƺ-
ǀƴǂƴƼƺƮƬƹƹƺƵ ƻƼƺǀƴƷƬƶƾƴƶƴ Ʈ ƽƾƺƸƬƾƺƷƺƯƴƴ( =Zma^]kZ'ſƬǀƱưƼƬ(
ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ�ƺƭƼƬƳƺƮƬƹƴƱ(�,*+2(�Ɵ(�0/(�ƞ(�0,(

+,( ƞƺƷƺƮǈƱƮƬ�Ɣ(Ƒ(&�ƏưƬƸǃƴƶ�Ə(Ə(&�ƕƺƭƱƹƶƺ�Ƒ(ƫ(�ƴ�ưƼ(�ƩǀǀƱƶƾƴƮ-
ƹƺƽƾǈ ƻƼƴƸƱƹƱƹƴǋ ƯƷƿƭƺƶƺƯƺ ǀƾƺƼƴƼƺƮƬƹƴǋ ƴ ƹƴƳƶƺƴƹƾƱƹƽƴƮƹƺƯƺ
ƷƬƳƱƼƹƺƯƺ ƴƳƷƿǃƱƹƴǋ Ʈ ƻƼƺǀƴƷƬƶƾƴƶƱ ƶƬƼƴƱƽƬ ǉƸƬƷƴ( Ʃƹưƺưƺƹƾƴǋ
Nh]Zr(�,*+2(�Ǯ�+(�ƞ(�2'+,(

+-( ƀƽƻƱƹƽƶƬǋ�ƛ(Ə(&�ƟƼƱǀƴƷƺƮƬ�ƛ(Ƒ(&�ƘƱƮƶƺƮƴǃ�Ɠ(ƚ(�ƞƼƬƮƹƴƾƱƷǈ-
ƹƬǋ ǁƬƼƬƶƾƱƼƴƽƾƴƶƬ ǉǀǀƱƶƾƴƮƹƺƽƾƴ ƳƿƭƹǇǁ ƻƬƽƾ& ƴƸƱǊǅƴǁ Ʈ ƽƮƺǌƸ
ƽƺƽƾƬƮƱ�ƶƬƷǈǂƴƵ�ƴ�ǀƾƺƼ(�Ʃƹưƺưƺƹƾƴǋ�Nh]Zr(�,*+35+1".#42'++(ammil4))
]hb(hk`)+*(-0-11)+02-',32+',*+3'+1'.'2'++(

+.( ƞƾƬƾǈǋ Ɲ( ƜƼƺǀƱƽƽƺƼƽƶƬǋ ƽƱƽƽƴǋ �ſƬƼƴƱƽƺƷƺƯƴǋ ƴ ǉƹưƺưƺƹ-
ƾƴǋ( ƛƽƺƭƱƹƹƺƽƾƴ ƽƺƮƼƱƸƱƹƹƺƵ ưƴƬƯƹƺƽƾƴƶƴ& ƷƱǃƱƹƴǋ& ƻƼƺǀƴƷƬƶ-
ƾƴƶƴ�(�Ʃƹưƺưƺƹƾƴǋ�Nh]Zr(�,*+25+0"+#40,'0.(

+/( žƺƷƺƮƬƹƱƹƶƺ Ə(Ƙ( ƛƭƳƺƼ ƼƱƸƴƹƱƼƬƷƴƳƿǊǅƴǁ ƷƱƶƬƼƽƾƮƱƹƹǇǁ
ƽƼƱưƽƾƮ& ƻƼƴƸƱƹǋǊǅƴǁƽǋ ưƷǋ ƻƼƺǀƴƷƬƶƾƴƶƴ ƴ ƷƱǃƱƹƴǋ ƹƬǃƬƷǈƹƺƯƺ
ƶƬƼƴƱƽƬ�ǉƸƬƷƴ(�JZ\b_b\�G^]b\Ze�DhnkgZe( ǜ�,*+2(�Ǯ�,( ǜ�ƞ(�-1ǜ.-(

+0( ƖƮƬƹƺƮ�Ƒ(ƚ(&�ƀƷƴƾƺƮƽƶƴƵ�ƞ(Ɛ(�ƏưƯƱƳƴƮƹƬǋ�ƹƬƹƺƽƴƽƾƱƸƬ�ưƷǋ
ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ ǉƸƬƷƴ ƳƿƭƺƮ( Ɩƹƽƾƴƾƿƾ ƽƾƺƸƬƾƺƷƺƯƴƴ( ǜ�,*+-( ǜ�
Ǯ�,"/3#( ǜ�ƞ(�00ǜ01(

+1( ſƿƳǈƸƴƹƬ� Ʃ(ƙ(� ƑƺƳƸƺƲƹǇƱ� ƻƿƾƴ� ƼƱƬƷƴƳƬǂƴƴ� ƽƾƼƬƾƱƯƴƴ
�ƏƷǈǋƹƽƬ�ƳƬ�ƭƿưƿǅƱƱ�ƭƱƳ�ƶƬƼƴƱƽƬ��Ʈ�Ɲƺƽƽƴƴ(�Ɩƹƽƾƴƾƿƾ�ƽƾƺƸƬƾƺƷƺ-
Ưƴƴ( ǜ�,*+.( ǜ�Ǯ�."0/#( ǜ�ƞ(�+,ǜ+/(

+2( ƘƱƿƽ Ɯ(Ə( ƛƾưƬƷƱƹƹǇƱ ƼƱƳƿƷǈƾƬƾǇ ƸƱưƴǂƴƹƽƶƺƵ ǉǀǀƱƶƾƴƮ-
ƹƺƽƾƴ ƶƺƸƸƿƹƬƷǈƹǇǁ ƻƼƺƯƼƬƸƸ ƻƼƺǀƴƷƬƶƾƴƶƴ ƶƬƼƴƱƽƬ ƳƿƭƺƮ( ƞƾƺ-
ƸƬƾƺƷƺƯ(�ƙƴƹƽƶ ǜ�,*+/( ǜ�Ǯ,"+-#( ǜ�ƞ(�2ǜ+.(

+3( ƘƿƶƬǄƱƮƴǃ�Ɩ(ſ(&�ƞƶƼƴƻƶƴƹƬ�ž(Ɩ(&�ſƼƬƮǃƱƹƶƺ�Ɠ(ƚ(�ƴ�ưƼ(�ƛǂƱƹƶƬ
ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ ƳƿƭƹƺƵ ǉƸƬƷƴ ƭƱƼƱƸƱƹƹǇǁ ƹƬ ǀƺƹƱ ƻƼƺƮƱưƱƹƴǋ
ƶƬƼƴƱƽƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ ƸƱƼƺƻƼƴǋƾƴƵ( ƞƾƺƸƬƾƺƷƺƯƴǋ ưƱƾƽƶƺƯƺ
ƮƺƳƼƬƽƾƬ�ƴ�ƻƼƺǀƴƷƬƶƾƴƶƬ( ǜ�,*+2( ǜ�Ɵ(�+2( ǜ�Ǯ�-'+2"00#( ǜ�ƞ(�,-ǜ,1(

,*( ƙƬƽƷƬƶ� Ɠ(Ɠ(� ƝƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ� ƶƬƼƴƱƽƬ� ƳƿƭƺƮ� ƴ� ƽƺƮƼƱ-
ƸƱƹƹǇƱ ƹƬƻƼƬƮƷƱƹƴǋ ƻƼƺǀƴƷƬƶƾƴƶƴ ƶƬƼƴƱƽƬ( ƙƱưƴǂƴƹƽƶƴƵ ƬƷǀƬ-
Ʈƴƾ( ǜ�,*+/( ǜ�Ɵ(�+(ǜ�Ǯ�+( ǜ�ƞ(�,2ǜ-+(

,+( >nG( LZg]hfbs^] \hgmkhee^] mkbZe hg _enhkb]^ oZkgbla Ziieb\Zmbhg
_hk�mk^Zmf^gm�h_�pabm^�lihm�e^lbhg�Z_m^k�_bq^]�hkmah]hgmb\�mk^Zmf^gm(�=ebg
IkZe�Cgo^lmb`( ǜ�,*+,( ǜ�Ǯ�+0",#( ǜ�J(�.0-ǜ�.02(

REFERENCES:
+( >fbmkb^oZ� P(@(&� LZ[bghob\a� M(;(� Jk^`gZgm� iZmb^gml� Zm� Z� ]^gmZe

Ziihbgmf^gm4�fZm^kbZel�h_�ma^�PCCC�ZggnZe�l\b^gmb_b\�_hknf�ǟ>^gmblmkrǠ( ǜ�
ƙ&�,**0(�J(�+3',,(

,( Ebl^egbdhoZ� F(J(&� JhihoZ� H(M(� >^gmZe� lmZmnl� Zg]� ik^o^gmbhg� h_
]^gmZe ]bl^Zl^l bg ik^`gZgm phf^g( >^gmblmkr Cglmbmnm^4 L^l^Zk\a Zg]
JkZ\mb\Ze�DhnkgZe( ǜ�,*++( ǜ�H�+( ǜ�J(�20'21

-( <Zdafn]ho�G(<(&�;eb^oZ�T(<(&�<Zdafn]ho�<(L(�Na^� bg\b]^g\^�h_
]^gmZe� \Zkb^l� bg� ik^`gZgm� phf^g� Z\\hk]bg`� mh� Z� _bo^'r^Zk� _heehp'ni(
LnllbZg�>^gmblmkr�DhnkgZe(�',*+*('�Hh(�,( ǜ�J(�+0.ǜ+1*(

.( Mobkbg�P(P(&�<h`]ZghoZ�P(I(&�;k]ZmldZrZ�G(>(�Na^�lmZm^�h_�ma^�hkZe
\Zobmr�fb\kh[bh\^ghlbl� bg� bg_eZffZmhkr� i^kbh]hgmZe� ]bl^Zl^l� Zg]� ma^
ihllb[bebmr h_ bml \hkk^\mbhg( Ek^febg G^]b\bg^( =ebgb\Ze <nee^mbg( ,*+*5
'H�+( ǜ�J(�+ǜ1(

/( F^ibebg ;(P(& >n[kholdZrZ G(P( Cffngheh`b\Ze ]blhk]^kl bg
ma^ _hkfZmbhg h_ i^kbh]hgmZe ]bl^Zl^l bg ik^`gZgm phf^g( MZkZmho
L^l^Zk\a�G^]b\Ze�DhnkgZe(�,*+*5�0�",#4�-3,ǜ0(

0( Ciihebmho� Sn(;(&� JehmgbdhoZ� SZ(;(&� ;erhlabgZ� ?(I(� ^m\(� Na^� nl^� h_
fbg^kZe�\hfie^q^l�bg�^g]h`^ghnl�Zg]�^qh`^ghnl�ik^o^gmbhg�f^mah]l
bg hk]^k mh ik^o^gm ma^ ]^o^ehif^gm h_ ikbfZkr ]^fbg^kZebsZmbhg h_
]^gmZe�aZk]�mblln^l(�<nee^mbg�h_�g^p�f^]b\Ze�m^\agheh`b^l( ǜ�,*+0( ǜ�P(�
,-( ǜ�Hh(�,( ǜ�J(�+0.ǜ+1*(

1( TaZkdhoZ�I(�;(�Jk^o^gmbhg�h_�]^gmZe�]bl^Zl^l�]nkbg`�ik^`gZg\r(
PMGO <nee^mbg( ǜ�,**2( ǜ�P(�1&�Hh(�.('�J(�3.'+*+(

2( Jheeb\d� B(� Na^� khe^� h_� _enhkb]^� bg� ma^� ik^o^gmbhg� h_� mhhma� ]^\Zr(
J^]bZmk�=ebg�Hhkma�;f( ǜ�,*+2( ǜ�Ǯ�0/"/#( ǜ�J(�3,-ǜ3.*(

3( Ebkl\ag^\d� =&� =akblme� DD&� L^b\a^g^]^k� =&� ^m� Ze(&� ?__b\Z\r� h_
_enhkb]^ oZkgbla _hk ik^o^gmbg` pabm^ lihm e^lbhgl Zg] `bg`bobmbl ]nkbg`
hkmah]hgmb\ mk^Zmf^gm pbma _bq^] ZiiebZg\^l Z ikhli^\mbo^ kZg]hfbs^]
\hgmkhee^]�mkbZe(�=ebg�IkZe�Cgo^lmb`( ǜ�,*+0( ǜ�Ǯ�,*( ǜ�J(�,-1+ǜ,-12(

+*( <^e^ghoZ� C(;(&� Gbmkhgbg� ;(P(&� Mnla\a^gdh� ;(P(� ^m\(� @hkfZmbhg
h_ ikh`ghlmb\ \kbm^kbZ _hk b]^gmb_rbg` \Zkb^l'lnl\^imb[e^ \hgmbg`^gm Zl
Z�lmZ`^� bg�ik^]b\mbg`�Zg]�ik^o^gmbg`�iZmaheh`r�h_�aZk]�]^gmZe� mblln^l(
=Zma^]kZ'=Zma^]kZ(�>^gmblmkr�^]n\Zmbhg(�,*+2(�Phe(�0-(�J(�.,(

++( <^e^ghoZ C(;(& Gbmkhgbg ;(P(& Engbg ;(;( ^m\( Ik`ZgbsZmbhgZe
_hng]Zmbhgl Zg] f^mah]heh`b\Ze ikbg\bie^l h_ ik^]b\Zmbhg Zg]
i^klhgb_b^] ik^o^gmbhg bg ]^gmblmkr( =Zma^]kZ'=Zma^]kZ( >^gmblmkr
^]n\Zmbhg(�,*+2(�P(�0/(�J(�0,(

+,( Mhehob^oZ� Ta(P(&� ;]Zf\abd� ;(;(&� Th[^gdh� P(SZ(� ^m\(� Na^�
^__^\mbo^g^ll�h_�]^^i�ɘnhkb]Zmbhg�Zg]�ehp'bgm^glbmr� eZl^k�kZ]bZmbhg�bg�ma^�
ik^o^gmbhg�h_�^gZf^e�\Zkb^l(�?g]h]hgmb\l�Nh]Zr(�,*+2(�Hh(�+(�J(�2'+,(

+-( Oli^gldZrZ� I(;(&� Nk^_behoZ� I(P(&� F^odhob\a� ?(H(� =hfiZkZmbo^
\aZkZ\m^kblmb\l�h_�ma^�^__^\mbo^g^ll�h_�mhhmaiZlm^l�\hgmZbgbg`�\Ze\bnf
Zg]�_enhkb]^(�?g]h]hgmb\l�Nh]Zr(�,*+35+1".#42'++(

+.( ;kmb\e^ L( Jkh_^llhkbZe l^llbhg ǟ=Zkb^lheh`r Zg] ^g]h]hgmb\l(
@^Zmnk^l h_ fh]^kg ]bZ`ghlmb\l& mk^Zmf^gm& ik^o^gmbhgǠ( ?g]h]hgmb\l
Nh]Zr(�,*+25�+0�"+#4�0,'0.(

+/( AhehoZg^gdh&� ;(F(� L^ob^p� h_� k^fbg^kZebsbg`� ]kn`l� nl^]� mh
ik^o^gm�Zg]�mk^Zm�bgbmbZe�^gZf^e�\Zkb^l(�JZ\b_b\�G^]b\Ze�DhnkgZe( ǜ�,*+2(
Hh(�,( ǜ�J(�-1ǜ.-(

+0( CoZgho� P(H(&� Oebmholdbr� M(<(� ;]a^lbo^� gZghlrlm^f� _hk
k^fbg^kZebsZmbhg h_ mhhma ^gZf^e( >^gmblmkr Cglmbmnm^( ǜ� ,*+-( ǜ� Hh(�
,"/3#( ǜ�J(�00ǜ01(

+1( EnsfbgZ&� ?(G(� Jhllb[e^� pZrl� mh� bfie^f^gm� ma^� lmkZm^`r� h_
ma^�ǟ;eebZg\^� _hk�Z�=Zkb^l�@k^^�@nmnk^Ǡ� bg�LnllbZ(�>^gmblmkr� Cglmbmnm^( ǜ�
,*+.( ǜ�Hh(�."0/#( ǜ�J(�+,ǜ+/(

+2( F^nl� J(;(� Fhg`'m^kf� k^lneml� h_� ma^� f^]b\Ze� ^__^\mbo^g^ll� h_
\hffngZe� ikh`kZfl� _hk� ma^� ik^o^gmbhg� h_� ]^gmZe� \Zkb^l(� >^gmblm(
Gbgld ǜ�,*+/( ǜ�Hh(,"+-#( ǜ�J(�2ǜ+.(

+3( FndZla^ob\a�C(E(&�MdkbidbgZ�A(C(&�EkZo\a^gdh�?(H(�̂ m\(�?oZenZmbhg
h_ k^fbg^kZebsZmbhg h_ mhhma ^gZf^e bg ik^`gZgm phf^g Z`Zbglm ma^
[Z\d`khng] h_ \Zkb^l ikhiareZqbl( J^]bZmkb\ ]^gmblmkr Zg] ik^o^gmbhg( ǜ�
,*+2( ǜ�P(�+2( ǜ�Hh(�-'+2�"00#( ǜ�J(�,-ǜ,1(

,*( GZleZd�?(?(�Jk^oZe^g\^�h_�]^gmZe� \Zkb^l�Zg]�fh]^kg� mk^g]l� bg
\Zkb^l�ik^o^gmbhg(�G^]b\Ze�;eiaZ[^m( ǜ�,*+/( ǜ�P(�+(ǜ�Hh(�+( ǜ�J(�,2ǜ-+(

,+( >nG( LZg]hfbs^] \hgmkhee^] mkbZe hg _enhkb]^ oZkgbla Ziieb\Zmbhg
_hk�mk^Zmf^gm�h_�pabm^�lihm�e^lbhg�Z_m^k�_bq^]�hkmah]hgmb\�mk^Zmf^gm(�=ebg
IkZe�Cgo^lmb`( ǜ�,*+,( ǜ�Ǯ�+0",#( ǜ�J(�.0-ǜ�.02(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ØƼƹƼƱǉǍƱƯ�ƙ(Ɩ(+�ǜ�ƬƽƽƴƽƾƱƹƾ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�IL=C>�C>4�****'***+'0/3+'-3/R
ƚƯƽƼƾƼƴÚƸƯǌ'ƔưƾƯƺƼƱƯ�Ƙ(Ø(+�ǜ�ƶ(Ƹ(ƹ(&�ƬƽƽƴƽƾƱƹƾ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�IL=C>�C>4�****'

***-'*01/'0/2+
ƔƳƯƺǄƶƸ�Ɣ(Ɣ(+�ǜ�ư(Ƹ(ƹ(&�ưƺǂƱƹƾ&�ƳƬƮƱưƿǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�IL=C>�C>4�****'***,'

,20+'*,0*
ƄƼÚǈƾåƱƯ�ĥ(ƣ(,�ǜ�ư(Ƹ(ƹ(&�ƻƼƺǀƱƽƽƺƼ&�ƳƬƮƱưƿǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ưƱƾƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�ƴ�ƺƼƾƺưƺƹƾƴƴ�

ƙƱưƴǂƴƹƽƶƺƯƺ�ƴƹƽƾƴƾƿƾƬ&�IL=C>�C>4�****'***-'.---'/1-/
ƧƸƶƾǌ�ĥ(Ɩ(+��ǜ�ƻƼƺƯƼƬƸƸƴƽƾ�ƺƾưƱƷƬ�ƴƹǀƺƼƸƬǂƴƺƹƹǇǁ�ƾƱǁƹƺƷƺƯƴƵ&�IL=C>�C>4�****'***,',,+1'-+/+
+ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ſƿƭƬƹƽƶƴƵ�

ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ&�
ſƼƬƽƹƺưƬƼ&�Ɲƺƽƽƴǋ

,ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƬƮƾƺƹƺƸƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƝƺƽƽƴƵƽƶƴƵ�
ƿƹƴƮƱƼƽƴƾƱƾ�ưƼƿƲƭǇ�ƹƬƼƺưƺƮ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƹƬƿƶƴ�ƴ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ�Ɲƺƽƽƴƴ&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ
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Ƣåƶǌƻå
ƦåƺǊ(�ƠưƼÚƻƼƱƯƿǉ�ƽƾƶƺåƻåƻƶå�ÚƱåƿƼƱƼƲƼ�ƱƼƵƳåƷÚƿƱƶǌ�Ʊ�ƸƯǄåÚƿƱå�ǁƶƵƶƼƿåƾƯƽåƱƿƶǄåÚƸƶǂ�ƺåƿƼƳƼƱ�ƼưƾƯưƼƿƸƶ�

ƸƼƾƻåƱǈǂ�ƸƯƻƯƹƼƱ(
ƟưǀåƿƷưƺǉ�Ʒ�ƻåǀƽƴǉ(�Ɨƹǌ�ƶÚÚƹåƳƼƱƯƻƶǌ�ưǈƹƶ�ƱƵǌƿǈ�3-�ǄåƹƼƱåǄåÚƸƶǂ�ƵǀưƯ&�ƱÚå�Ƶǀưǈ�ƾƯƵƳåƹåƻǈ�ƻƯ�-�Ʋƾǀƽƽǈ�

ƽƼ�-+�ƼưƾƯƵǃǀ(�Ɩ�ƸƯǄåÚƿƱå�ƼÚƻƼƱƻƼƲƼ�ƺåƿƼƳƯ�ƶÚÚƹåƳƼƱƯƻƶǌ�ƶÚƽƼƹǉƵƼƱƯƹƯÚǉ�ƼƽƿƶǄåÚƸƯǌ�ƺƶƸƾƼÚƸƼƽƶǌ(
ƢåƶǁƺǊǀưǀǉ(� ƖƼƵƳåƷÚƿƱƶå� ƹƯƵåƾƻƼƲƼ� ƶƵƹǀǄåƻƶǌ� ƻƯ� ưƶƼƹƼƲƶǄåÚƸƶå� ÚƿƾǀƸƿǀƾǈ� ƵƯƱƶÚƶƿ� Ƽƿ� Ƴƹƶƻǈ� ƱƼƹƻǈ�

ƶƵƹǀǄƯåƺƼƷ� ƹƯƵåƾƼƺ� ǊƻåƾƲƶƶ&� ƽƹƼƿƻƼÚƿƶ� ǊƻåƾƲƶƶ� ƹǀǄƯ� ƶ� Ʊƾåƺåƻƻǈǂ� ǂƯƾƯƸƿåƾƶÚƿƶƸ� ǊƻåƾƲƶƶ� ƹǀǄƯ(� ơƾƼǃåÚÚǈ&�
ƸƼƿƼƾǈå� ƺƼƲǀƿ� ƽƾƶ� ǊƿƼƺ� ƽƾƼƶÚǂƼƳƶƿǉ� ǝ� ƼƿƾƯƴåƻƶå&� ƽƼƲƹƼǆåƻƶå&� ƾƯÚÚåƶƱƯƻƶå� ƶ� ƽåƾåƳƯǄƯ(� ƖƵƯƶƺƼƳåƷÚƿƱƶå�
ƹƯƵåƾƻƼƲƼ� ÚƱåƿƯ� ƶ� ƿƸƯƻåƷ� ƽƾƼƶÚǂƼƳƶƿ� ƽƾƶ� ƼƽƿƶǄåÚƸƼƷ� ưƹƶƵƼÚƿƶ� ƺåƴƳǀ� ƻƶƺƶ(� ƬƿƼ� ƱƵƯƶƺƼƳåƷÚƿƱƶå� ǌƱƹǌåƿÚǌ�
ÚƽåǃƶǁƶǄåÚƸƶƺ�ƶ�ÚåƹåƸƿƶƱƻǈƺ&�ƼÚƻƼƱƯƻƻǈƺ�ƻƯ�ƽƼƲƹƼǆåƻƶƶ�ƶ�ƳƶǁǁǀƵƶƶ(�Ʀåƺ�ƺåƻǉǅå�Úưƹƶƴåƻƶå&�Ǆåƺ�ưƼƹǉǅå�
ÚƱåƿƯ�ưǀƳåƿ�ƼƿƾƯƴåƻƼ�ƶƹƶ�ƽƾƼƽǀǆåƻƼ(
ƗǉƲƽƴǉ(� Ɩ� ƻƯÚƿƼǌǆåå� Ʊƾåƺǌ� Ʊ� ǊƻƳƼƳƼƻƿƶƶ� ƳƶƼƳƻǈå� ƹƯƵåƾǈ� ǌƱƹǌǋƿÚǌ� ƹǀǄǅƶƺƶ� ÚƶÚƿåƺƯƺƶ� Ƴƹǌ�

ƼưåƵƵƯƾƯƴƶƱƯƻƶǌ�ÚƶÚƿåƺǈ�ƸƼƾƻåƱǈǂ�ƸƯƻƯƹƼƱ&�ưƹƯƲƼƳƯƾǌ�ÚƱƼåƷ�ÚƽƼÚƼưƻƼÚƿƶ�ƽƾƼƻƶƸƯƿǉ�Ʊ�Ƴåƻƿƶƻƻǈå�ƸƯƻƯƹǉǃǈ(�
ƠƽƿƶǄåÚƸƯǌ� ưƹƶƵƼÚƿǉ� ƶǂ� Ƴƹƶƻ� ƱƼƹƻ� Ƹ� ưƯƸƿåƾƶǌƺ&� ƽƾƶƱƼƳƶƿ� Ƹ� ƾƯƵƾǀǅåƻƶǋ� ƽƼÚƹåƳƻƶǂ� ƵƯ� ÚǄåƿ� ǁƼƿƼ'ƿåƽƹƼƱǈǂ�
ǊǁǁåƸƿƯ(

ƅƺǌǅåƲǉå� ÚƺƽƲư4�ǁƶƵƶǄåÚƸƶå�ƺåƿƼƳǈ� ƹåǄåƻƶǌ5� ƸƼƾƼƿƸƼƱƼƹƻƼƱƼå� ǀƹǉƿƾƯǁƶƼƹåƿƼƱƼå� ƶƵƹǀǄåƻƶå5� ƹƯƵåƾƻǈå�
ƿåǂƻƼƹƼƲƶƶ5�ƯƻƿƶƺƶƸƾƼưƻǈƷ�ǊǁǁåƸƿ5�ǊƻƳƼƳƼƻƿƶǌ(

ØǀưǀǊǍ�ƾƽÚǀǁƾƷƺư4�*.(*2(,*,*5�ƷÚƾƿưƲƺåƼư4�+*(*3(,*,*5�ƾƿƷƼǍǀư4�++(*3(,*,*(

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

ƘƺǍ�ǄƷǀƷƿƽƲưƼƷǍ4�ƝƯƾƶƻÚƸƯǌ�Ɣ(Ɩ(&�ƭƾƸåƱƶǄ�Ɣ(Ɩ(&�ƅǅƻƶǃƸƶƷ�ƛ(Ɨ(&�ƞƶǂƯƹǉǄåƻƸƼ�Ɩ(ƣ(&�ƞƶǂƯƹǉǄåƻƸƼ�Ɣ(Ɩ(&�ƨåƲƹƼƱ�
Ɣ(Ɩ(� ƣƶƵƶƼƿåƾƯƽåƱƿƶǄåÚƸƶå� ƺåƿƼƳǈ� ƼưƾƯưƼƿƸƶ� ƸƼƾƻåƱǈǂ� ƸƯƻƯƹƼƱ� Ú� ƽƾƶƺåƻåƻƶåƺ� ÚƱåƿƼƱƼƲƼ� ƱƼƵƳåƷÚƿƱƶǌ� Ʊ�
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Abstract
;bf(�Mn[lmZgmbZm^�ma^�nl^�h_�eb`am�^qihlnk^�Zl�iarlbhma^kZi^nmb\�f^mah]l�h_�khhm�\ZgZe�mk^Zmf^gm(
GZm^kbZel�Zg]�f^mah]l(�@hk�ma^�lmn]r&�3-�anfZg�m^^ma�p^k^�mZd^g&�Zee�m^^ma�p^k^�]bob]^]�bgmh�-�̀ khnil�h_�-+�lZfie^l(�

Iimb\Ze�fb\khl\hir�pZl�nl^]�Zl�ma^�fZbg�k^l^Zk\a�f^mah](
L^lneml(� Na^�^__^\m� h_� eZl^k� kZ]bZmbhg�hg�[bheh`b\Ze� lmkn\mnk^l�]^i^g]l�hg� ma^�pZo^e^g`ma�h_� ma^�^g^k`r�^fbmm^]�

[r� ma^� eZl^k&� ma^�^g^k`r�]^glbmr� h_� ma^�[^Zf&�Zg]� ma^� m^fihkZe� \aZkZ\m^kblmb\l�h_� ma^�[^Zf�^g^k`r(� Na^�ikh\^ll^l�
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maZm�\Zg�h\\nk� bg� mabl�\Zl^�Zk^� k^ɕ^\mbhg&�Z[lhkimbhg&�l\Zmm^kbg`�Zg]� mkZglfbllbhg(�Na^� bgm^kZ\mbhg�h_� eZl^k� eb`am�Zg]�
mblln^l�h\\nkl�pbma�himb\Ze�ikhqbfbmr�[^mp^^g�ma^f(�Nabl�bgm^kZ\mbhg�bl�li^\bɔ\�Zg]�l^e^\mbo^&�[Zl^]�hg�Z[lhkimbhg�Zg]�
]b__nlbhg(�Na^�lfZee^k�ma^�ZiikhZ\a&�ma^�fhk^�eb`am�pbee�[^�k^ɕ^\m^]�hk�mkZglfbmm^](
=hg\enlbhgl(�=nkk^gmer&� bg�^g]h]hgmb\l&�]bh]^� eZl^kl�Zk^� ma^�[^lm�lrlm^fl� _hk�]blbg_^\mbg`� ma^� khhm�\ZgZe�lrlm^f�

]n^�mh�ma^bk�Z[bebmr�mh�i^g^mkZm^�ma^�]^gmbgZe�mn[ne^l(�Na^�himb\Ze�ikhqbfbmr�h_�ma^bk�pZo^e^g`mal�mh�[Z\m^kbZ�e^Z]l�mh�ma^�
]^lmkn\mbhg�h_�ma^�eZmm^k�]n^�mh�ma^�iahmh'ma^kfZe�^__^\m(

E^rphk]l4�iarlb\Ze�f^mah]l�h_�mk^Zmf^gm5�lahkm'pZo^�nemkZ'obhe^m�kZ]bZmbhg5�eZl^k�m^\agheh`b^l5�Zgmbfb\kh[bZe�^__^\m(

L^\^bo^]4�*.(*2(,*,*5�k^obl^]4�+*(*3(,*,*5�Z\\^im^]4�++(*3(,*,*(

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

@hk�\bmZmbhg4�;(P(�FZkbgldZrZ&�;(P(�Snkd^ob\a&�C(>(�Olagbmldr&�P(;(�EkZo\a^gdh&P(@(GbdaZe\a^gdh&�;(P(�GbdaZe\a^gdh&�
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^qihlnk^�bg�]^gmblmkr(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2"-#4+*'+.(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'+*'+.(
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Ƹƴǋ� ƹƱ� ƻƺƳƮƺƷǋƱƾ� ƺƭƱƽƻƱǃƴƾǈ� ƹƱƺƭǁƺưƴƸǇƵ� ưƺƽƾƿƻ� ƴ�
ƿƽƷƺƮƴǋ�ưƷǋ�ƶƬǃƱƽƾƮƱƹƹƺƵ�ƭƴƺƸƱǁƬƹƴǃƱƽƶƺƵ�ƺƭƼƬƭƺƾ-
ƶƴ(� ƙƹƺƯƴƱ� ƿǃƱƹǇƱ� ƻƼƱưƷƬƯƬǊƾ� ƺƯƼƺƸƹƺƱ� ƸƹƺƲƱƽƾƮƺ�
ƹƺƮǇǁ�ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹǇǁ�ƻƼƱƻƬƼƬƾƺƮ�ưƷǋ�ƭƺƷƱƱ�ƶƬǃƱ-
ƽƾƮƱƹƹƺƵ�ưƱƳƴƹǀƱƶǂƴƴ&�ƺưƹƬƶƺ&�ƹƬ�ƹƬǄ�ƮƳƯƷǋư&�ưƷǋ�ƭƺ-
ƷƱƱ�ƻƺƷƹƺƵ�ưƱƳƴƹǀƱƶǂƴƴ�ƸƺƲƹƺ�ƴƽƻƺƷǈƳƺƮƬƾǈ�ƴƸƱƹƹƺ�
ǀƺƾƺưƴƹƬƸƴǃƱƽƶƿǊ� ƾƱƼƬƻƴǊ&� Ʈ� ƺƽƹƺƮƱ� ƶƺƾƺƼƺƵƷƱƲƴƾ�
ưƺƳƺƳƬƮƴƽƴƸƺƱ�ƮǇưƱƷƱƹƴƱ�ƾƱƻƷƬ(�ƩǀǀƱƶƾƴƮƹƺƽƾǈ�ƺƭ-
ƼƬƭƺƾƶƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƳƿƭƺƮ�ƽ�ƻƺƸƺǅǈǊ�ƽƮƱƾƺƮƺƯƺ�
ƮƺƳưƱƵƽƾƮƴǋ�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�ƴƳƿǃƱƹǇ�ƹƱưƺƽƾƬƾƺǃ-
ƹƺ&�ǃƾƺ�ƻƺƽƷƿƲƴƷƺ�ƺƽƹƺƮƬƹƴƱƸ�ưƷǋ�ƻƼƺƮƺưƴƸǇǁ�ƴƽƽƷƱ-
ưƺƮƬƹƴƵ(

ƣƔƙƩ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƛƭƺƽƹƺƮƬƾǈ� ƻƼƴƸƱƹƱƹƴƱ� ƽƮƱƾƺƮƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ� Ʈ�

ƶƬǃƱƽƾƮƱ� ǀƴƳƴƺƾƱƼƬƻƱƮƾƴǃƱƽƶƴǁ� ƸƱƾƺưƺƮ� ƺƭƼƬƭƺƾƶƴ�
ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƒƷǋ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƭǇƷƴ�ƮƳǋƾǇ3-�ǃƱƷƺƮƱǃƱƽƶƴǁ�ƳƿƭƬ&�

ƮƽƱ�ƳƿƭǇ�ƼƬƳưƱƷƱƹǇ�ƹƬ�-�ƯƼƿƻƻǇ�ƻƺ�-+�ƺƭƼƬƳǂƿ(�Ƒ�ƴƽ-
ƽƷƱưƺƮƬƹƴƴ�ƭǇƷƴ�ƴƽƻƺƷǈƳƺƮƬƹǇ�ƳƿƭƬ�ƼƬƳƷƴǃƹƺƵ�ƯƼƿƻ-
ƻƺƮƺƵ�ƻƼƴƹƬưƷƱƲƹƺƽƾƴ(�Ƒ�ƶƬǃƱƽƾƮƱ�ƺƽƹƺƮƹƺƯƺ�ƸƱƾƺưƬ�
ƴƽƽƷƱưƺƮƬƹƴǋ� ƴƽƻƺƷǈƳƺƮƬƷƬƽǈ� ƺƻƾƴǃƱƽƶƬǋ�ƸƴƶƼƺƽƶƺ-
ƻƴǋ(� ƑƽƱ� ƶƺƼƹƱƮǇƱ� ƶƬƹƬƷǇ� ƴƽƽƷƱưƿƱƸǇǁ� ƳƿƭƺƮ� ƺƭƼƬ-
ƭƬƾǇƮƬƷƴƽǈ�ƽƺƯƷƬƽƹƺ�ƺƽƹƺƮƹǇƸ�ƶƼƴƾƱƼƴǋƸ�ƿƽƻƱǄƹƺƯƺ�
ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƻƺ� ƸƱƾƺưƴƶƱ� =khpg>hpg(�
ƒƷǋ� ƸƱưƴƶƬƸƱƹƾƺƳƹƺƵ� ƺƭƼƬƭƺƾƶƴ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ�
ƻƼƴƸƱƹǋƷƽǋ�+1��ƼƬƽƾƮƺƼ�ǉƾƴƷƱƹưƴƬƸƴƹƾƱƾƼƬƿƶƽƿƽƹƺƵ�
ƶƴƽƷƺƾǇ�ƴ�-��ƽƾƬƭƴƷƴƳƴƼƺƮƬƹƹǇƵ�ƼƬƽƾƮƺƼ�ƯƴƻƺǁƷƺƼƴ-
ƾƬ� ƹƬƾƼƴǋ� ƽ� ƻƺƽƷƱưƿǊǅƱƵ�ƬƶƾƴƮƬǂƴƱƵ�ƴƼƼƴƯƴƼƿǊǅƴǁ�
ƼƬƽƾƮƺƼƺƮ�ƿƷǈƾƼƬƳƮƿƶƺƸ&�ƽƺƯƷƬƽƹƺ�ſƷƴƹƴǃƱƽƶƴƸ�ƼƱƶƺ-
ƸƱƹưƬǂƴǋƸ�"ƻƼƺƾƺƶƺƷƬƸ�ƷƱǃƱƹƴǋ#�ƻƼƴ�ưƴƬƯƹƺƳƱ�ƭƺƷƱƳ-
ƹƴ�ƻƱƼƴƬƻƴƶƬƷǈƹǇǁ�ƾƶƬƹƱƵ(
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ſƺƼƹƱƮǇƱ�ƶƬƹƬƷǇ�ƻƱƼƮƺƵ�ƯƼƿƻƻǇ�ƳƿƭƺƮ�ƺƭƼƬƭƬƾǇƮƬ-
Ʒƴ�ƮǇǄƱ�ƺƻƴƽƬƹƹǇƸ�ƽƻƺƽƺƭƺƸ&�ƮƾƺƼƺƵ�ƯƼƿƻƻǇ�ưƺƻƺƷƹƴ-
ƾƱƷǈƹƺ�ƺƭƼƬƭƬƾǇƮƬƷƴ�ưƴƺưƹǇƸ�ƷƬƳƱƼƺƸ�ƽ�ưƷƴƹƺƵ�ƮƺƷ-
ƹǇ�32*�ƹƸ&�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶ�ƻƼƴ�Ƹƺǅƹƺƽƾƴ�+&/�Ƒƾ(�ƜƼƴ-
ƸƱƹǋƱƸǇƱ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƷƬƳƱƼǇưƱƷǋƾƽǋ�ƹƬ�ưƮƬ�ƾƴƻƬ4�
ƸǋƯƶƺƯƺ�ƴƳƷƿǃƱƹƴǋ&�ǁƬƼƬƶƾƱƼƴƳƿǊǅƴƱƽǋ�ƭƴƺƽƾƴƸƿƷƴƼƿ-
ǊǅƴƸ�ƮƺƳưƱƵƽƾƮƴƱƸ�ƹƬ�ƸǋƯƶƴƱ�ƾƶƬƹƴ&�ƴ�ƷƬƳƱƼǇ�ƲƱƽƾƶƺ-
Ưƺ�ƴƳƷƿǃƱƹƴǋ&�ƴƽƻƺƷǈƳƿƱƸǇƱ�ưƷǋ�ƺƽƿǅƱƽƾƮƷƱƹƴǋ�ƴƹƮƬ-
ƳƴƮƹǇǁ�ǉƾƬƻƺƮ�ƷƱǃƱƹƴǋ�Ʈ�ǁƴƼƿƼƯƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�
ƻƬƼƺưƺƹƾƺƷƺƯƴƴ�ƴ� ǉƹưƺưƺƹƾƴƴ(�ƘƬƳƱƼǇ�ƭǇƮƬǊƾ� ƶƺƼƺƾ-
ƶƺƮƺƷƹƺƮƺƱ&� ƽƼƱưƹƱƮƺƷƹƺƮƺƱ� ƴ� ưƷƴƹƹƺƮƺƷƹƺƮƺƱ� ƿƷǈ-
ƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴƱ(� ƝƱƳƿƷǈƾƬƾǇ&� ƺƶƬƳǇƮƬƱƸǇƱ�
ƺƻƼƱưƱƷƱƹƹǇƸ�ƮƴưƺƸ�ƴƳƷƿǃƱƹƴǋ&�ƮƱƽǈƸƬ�ƮƬƼƴƬƭƱƷǈƹǇ�
ƴ� ƼƬƳƹǇƸ� ƺƭƼƬƳƺƸ� ưƱƵƽƾƮƿǊƾ� ƹƬ� ƺƼƯƬƹƴƳƸ� ǃƱƷƺƮƱƶƬ(�
ƑƺƳưƱƵƽƾƮƴƱ� ƸƺƲƱƾ� ƭǇƾǈ� ƺƭƿƽƷƺƮƷƱƹƺ� ƸƱǁƬƹƴƳƸƬƸƴ�
ǀƺƾƺƭƴƺƽƴƹƾƱƳƬ&ǀƺƾƺƷƴƳƬ&� ǀƺƾƺƴƳƺƸƱƼƴƳƬǂƴƴ&� ƺƭƼƬ-
ƳƺƮƬƹƴǋ�ƭƴƺƼƬưƴƶƬƷƺƮ�ƴ�ưƼ(�Ƒ�ƽƾƺƸƬƾƺƷƺƯƴƴǃƬǅƱ�ƮƽƱ-
Ưƺ� ƴƽƻƺƷǈƳƿƱƾƽǋ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƱ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ�
ƴƳƷƿǃƱƹƴƱ&�ƾƬƶ�ƶƬƶ�ưƬƹƹǇƵ�Ʈƴư�ƷƱǃƱƹƴǋ�ƮƱƽǈƸƬ�ƻƼƺƽƾ�ƴ�
ƺƾƹƺƽƴƾƱƷǈƹƺ� ƭƱƳƺƻƬƽƱƹ(�ƚƬƸƴ�ƭǇƷƬ� ƻƼƱưƻƼƴƹǋƾƬ� ƻƺ-
ƻǇƾƶƬ�ƻƺƴƽƶƬ�ƹƺƮǇǁ�ƺƭƷƬƽƾƱƵ�ƽƾƺƸƬƾƺƼƷƺƯƴƴ&�Ʈ�ƶƺƾƺƼǇǁ�
ƮƺƳƸƺƲƹƺ�ƻƼƴƸƱƹƱƹƴƱ�ưƬƹƹƺƵ�ƸƱƾƺưƴƶƴ�ƷƱǃƱƹƴǋ(
ſƺƼƹƱƮǇƱ� ƶƬƹƬƷǇ� Ʈ� ƾƼƱƾǈƱƵ� ƯƼƿƻƻƱ� ưƺƻƺƷƹƴƾƱƷǈƹƺ�

ƺƭƼƬƭƬƾǇƮƬƷƴ�ƿƷǈƾƼƬǀƴƺƷƱƾƺƮǇƸ�ƺƭƷƿǃƱƹƴƱƸ�"OP=#�ƽ�
ưƷƴƹƺƵ�ƮƺƷƹǇ�,//���/ƹƸ�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶ�ƻƼƴ�Ƹƺǅƹƺ-
ƽƾƴ�2�Ƒƾ(� ƀƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ�ƴƳƷƿǃƱƹƴƱ�ƺƭƷƬưƬƱƾ�ƭƬƶ-
ƾƱƼƴǂƴưƹǇƸ&� ƸƴƶƺǂƴưƹǇƸ� ƴ� ƻƼƺƾƴƮƺƮƴƼƿƽƹǇƸ� ưƱƵ-
ƽƾƮƴƱƸ(� ƚƬƴƭƺƷƱƱ� ƮǇƼƬƲƱƹƹǇƵ� ƽƬƹƴƼƿǊǅƴƵ� ǉǀǀƱƶƾ�
ƺƶƬƳǇƮƬƱƾ�ƮƺƷƹƬ�ưƷƴƹƺƵ�,/.',0/�ƹƸ(�ƒƬƹƹǇƵ�Ʈƴư�ƴƳƷƿ-
ǃƱƹƴǋ�ƽƻƺƽƺƭƱƹ�ƻƺƯƷƺǅƬƾǈƽǋ�ƹƿƶƷƱƺƾƴưƬƸƴ&�ƭƱƷƶƬƸƴ&�
Ƭ�ƾƬƶƲƱ�ƒƚſ(
ƜƺƷƿǃƱƹƹǇƱ� ƼƱƳƿƷǈƾƬƾǇ� ƭǇƷƴ� ƺƭƼƬƭƺƾƬƹǇ� Ʈ� ƻƼƺ-

ƯƼƬƸƸƱ� ƬƮƾƺƸƬƾƴǃƱƽƶƺƯƺ� ƻƺưƽǃƱƾƬ� MmZm� Mh_m� MmZmblmb\Z�
o0(*(

ƞƔƖƁƙƩƠƐƠƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ſƺƼƺƾƶƺƮƺƷƹƺƮƺƱ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƺƭƷƿǃƱƹƴƱ�

ƺƶƬƳǇƮƬƱƾ�ƸƱƾƬƭƺƷƴǃƱƽƶƴƵ&�ƴƸƸƿƹƺƽƾƴƸƿƷƴƼƿǊǅƴƵ�ƴ�
ƶƺƬƯƿƷƺƶƺƼƼƱƯƴƼƿǊǅƴƵ�ǉǀǀƱƶƾǇ�"ƾƬƭƷƴǂƬ�+#(
ƏƹƬƷƴƳ� ƽƺƭƽƾƮƱƹƹǇǁ� ƹƬƭƷǊưƱƹƴƵ� ƺƶƬƳƬƷƽǋ� ƽƺƻƺ-

ƽƾƬƮƴƸ�ƽ�ƷƴƾƱƼƬƾƿƼƹǇƸƴ�ƴƽƾƺǃƹƴƶƬƸƴ&�ƴ�ƻƺƶƬƳƬƷ�ƮǇ-
ƽƺƶƿǊ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƽƮƱƾƺƮƺƯƺ�ƮƺƳưƱƵƽƾƮƴǋ�ƹƬ�ƻƬƾƺ-
ƷƺƯƴǃƱƽƶƴƱ�ƺǃƬƯƴ�ƻƱƼƴƺưƺƹƾƬ&�ƻƬƼƺưƺƹƾƬ�ƴ�ƽƷƴƳƴƽƾƺƵ�
ƺƭƺƷƺǃƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ǃƾƺ� ƯƺƮƺƼƴƾ� ƺ� ƹƱƺƭǁƺưƴƸƺƽƾƴ�
ƭƺƷƱƱ�ƸƬƽǄƾƬƭƹƺƯƺ�ƮƹƱưƼƱƹƴǋ�ưƬƹƹǇǁ�ƸƱƾƺưƺƮ�ƽ�ǂƱ-
ƷǈǊ� ƻƺƮǇǄƱƹƴǋ� ƶƬǃƱƽƾƮƬ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�
ƸƱƼƺƻƼƴǋƾƴƵ(
ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƻƼƴ� ƴƽƻƺƷǈƳƺƮƬƹƴƴ� ƽƾƬƹưƬƼƾƹƺƯƺ�

ƸƱƾƺưƬ�Ʈ�+**��ƽƷƿǃƬƱƮ�ƹƬƭƷǊưƬƷƴƽǈ�ƴƳƸƱƹƱƹƴǋ�Ƹƺưƴ-
ǀƴǂƴƼƺƮƬƹƹƺƯƺ�ƽƷƺǋ�ưƱƾƼƴƾƬ�ƴ�ƻƺƮƱƼǁƹƺƽƾƴ�ưƱƹƾƴƹƬ&�

ƻƼƴǃƱƸ&� Ʈ� /.&2.���2&3.��ǜ� ƽƿǅƱƽƾƮƱƹƹǇƱ&� ƹƺ�ƴ�ƭƺƷƱƱ�
ƮǇƼƬƲƱƹƹǇƱ�ƺǃƬƯƴ�ưƴƽƾƼƺǀƴǃƱƽƶƺƯƺ�ƺƭǇƳƮƱƽƾƮƷƱƹƴǋ�
"-2&1+���2&1/�#&�Ƭ�ƻƼƴ�ƷƬƳƱƼƹƺƵ�ƺƭƼƬƭƺƾƶƱ&�Ʈ�ƺƾƷƴǃƴƱ�ƺƾ�
ưƮƿǁ� ưƼƿƯƴǁ� ƸƱƾƺưƺƮ&� ƴƸƱƷƴƽǈ� ƿǃƬƽƾƶƴ� ƼƬƳƼǇƮƬ� ưƱƹ-
ƾƴƹƹǇǁ�ƶƬƹƬƷǈǂƱƮ�".2&-3���2&32�#�ƴ�ƻƼƴƳƹƬƶƴ�ưƱƽƾƼƿƶ-
ǂƴƴ�"./&+0���2&3.�#(�ƚƬƴƸƱƹƱƱ�ƾƼƬƮƸƬƾƴǃƹǇƸ�ƻƼƴ�ưƬƹ-
ƹƺƸ� ƽƼƬƮƹƱƹƴƴ� ƺƶƬƳƬƷƽǋ� ƸƱƾƺư� ƴƽƻƺƷǈƳƺƮƬƹƴǋ� OP=�
"Ƽ�6�*&*+#(
ƝƬƽǃƱƾ� ƺƾƹƺƽƴƾƱƷǈƹǇǁ� ƼƴƽƶƺƮ� ƾƬƶƲƱ� ƻƺƶƬƳƬƷ&� ǃƾƺ�

ƻƼƴ�ƻƼƴƸƱƹƱƹƴƴ�ƽƾƬƹưƬƼƾƹƺƯƺ�ƸƱƾƺưƬ�ƺƭƼƬƭƺƾƶƴ�ƮǇ-
ƽƺƶƴƱ� Ƽƴƽƶƴ� ưƺƽƾƺƮƱƼƹǇǁ� ƽƿǅƱƽƾƮƱƹƹǇǁ� ƴƳƸƱƹƱƹƴƵ�
ƸƺưƴǀƴǂƴƼƺƮƬƹƹƺƯƺ�ƽƷƺǋ�ưƱƾƼƴƾƬ�"ƛƝ�7�/&,#�ƴ�ƻƺƮƱƼǁ-
ƹƺƽƾƴ�ưƱƹƾƴƹƬ�"ƛƝ�7�0&,#&�Ƭ�ƾƬƶƲƱ�ǀƺƼƸƴƼƺƮƬƹƴǋ�ƺǃƬ-
ƯƺƮ�ưƴƽƾƼƺǀƴǃƱƽƶƺƯƺ�ƺƭǇƳƮƱƽƾƮƷƱƹƴǋ�"ƛƝ�7�,&,#&�Ƭ�ƻƼƴ�
ƻƼƴƸƱƹƱƹƴƴ�ƷƬƳƱƼƬ�ǜ�ưƱƽƾƼƿƶǂƴƴ�"ƛƝ�7�+.&*#�ƴ�ƼƬƳƼǇ-
ƮƺƮ�"ƛƝ�7�+/&*#(�ƙƱƾƺư�OP=�ƮǇƼƬƲƱƹƹǇǁ�ƼƴƽƶƺƮ�ƹƱ�ƻƺ-
ƶƬƳƬƷ�"Ƽ�6�*&*+#(
� ƞƼƬƮƹƴƾƱƷǈƹƬǋ� ƺǂƱƹƶƬ� ƯƼƿƻƻ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�

ƶƼƴƾƱƼƴǋ� ſƼƬƽƶƱƷƷƬ'ƀƺƷƷƴƽƬ� ƾƬƶƲƱ� ƻƺƶƬƳƬƷƬ� ƳƹƬǃƴ-
ƸǇƱ�ƼƬƳƷƴǃƴǋ�ƸƱƲưƿ�ƸƱƾƺưƬƸƴ�Ʈ�ƻƺƷǈƳƿ�ƻƼƴƸƱƹƱƹƴǋ�
OP=�"Ƽ�6�*&*+#(

ƜƑƟƁƕƓƔƛƗƔ
ƘƬƳƱƼƹǇƵ� ƽƮƱƾ� ƺƭƷƬưƬƱƾ� ƼƬƳƷƴǃƹǇƸ� ƷƱǃƱƭƹǇƸ� ƴ�

ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƸ�ưƱƵƽƾƮƴƱƸ&�ƮǇƳǇƮƬƱƾ�ƻƼƺƾƴƮƺƮƺƽ-
ƻƬƷƴƾƱƷǈƹǇƸ�ǉǀǀƱƶƾƺƸ&�ƽƹƴƲƬƱƾ�ƻƼƺƹƴǂƬƱƸƺƽƾǈ�ƽƾƱ-
ƹƺƶ� ƽƺƽƿưƺƮ&� ƹƺƼƸƬƷƴƳƿƱƾ� ƸƴƶƼƺǂƴƼƶƿƷǋǂƴǊ&� ƽƾƴƸƿ-
ƷƴƼƿƱƾ�ƺƭƸƱƹ�ƮƱǅƱƽƾƮ&�ƼƱƯƱƹƱƼƬǂƴǊ�ƾƶƬƹƱƵ&�ƺƭƷƬưƬƱƾ�
ǀƴƭƼƴƹƺ'ƾƼƺƸƭƺƷƴƾƴǃƱƽƶƴƸƴ� ƽƮƺƵƽƾƮƬƸƴ&� ƿƽƶƺƼǋƱƾ�
ƳƬƲƴƮƷƱƹƴƱ�ƼƬƹ&�ƽƹƴƲƬƱƾ�ƮƱƼƺǋƾƹƺƽƾǈ�ƻƺǋƮƷƱƹƴǋ�Ƽƿƭ-
ǂƺƮ�ƻƺƽƷƱ�ƾƼƬƮƸ�ƴ�ƺƻƱƼƬǂƴƵ&�ƺƶƬƳǇƮƬƱƾ�ƹƱƵƼƺƾƼƺƻƹƺƱ&�
ƸƴƺƼƱƷƬƶƽƴƼƿǊǅƱƱ&�ƬƹƬƷǈƯƱƳƴƼƿǊǅƱƱ&�ưƱƽƱƹƽƴƭƴƷƴ-
ƳƴƼƿǊǅƱƱ&� ƭƬƶƾƱƼƴƺ'ƽƾƬƾƴǃƱƽƶƺƱ&� ƭƬƶƾƱƼƴǂƴưƹƺƱ&ưƱ
ƽƱƹƽƴƭƴƷƴƳƴƼƿǊǅƱƱ� ưƱƵƽƾƮƴƱ&ƽƹƴƲƬƱƾ� ƻƬƾƺƯƱƹƹƺƽƾǈ�
ƸƴƶƼƺǀƷƺƼǇ&� ƻƺƮǇǄƬƱƾ� ƱƱ� ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾǈ� ƶ� Ƭƹƾƴ-
ƭƴƺƾƴƶƬƸ&�ƽƾƴƸƿƷƴƼƿƱƾ�ƴƸƸƿƹƹƿǊ�ƽƴƽƾƱƸƿ(
ƞƮƺƵƽƾƮƬ� ƸƺƹƺǁƼƺƸƬƾƴǃƱƽƶƺƯƺ� ƴƳƷƿǃƱƹƴǋ� ƷƬƳƱƼƬ&�

ƻƺƳƮƺƷǋǊǅƴƱ� ƽƹƴƳƴƾǈ� ƴƷƴ� ưƬƲƱ� ƿƹƴǃƾƺƲƴƾǈ� ƼƬƽƻƼƺ-
ƽƾƼƬƹƱƹƹƺƽƾǈ� ƻƬƾƺƯƱƹƹǇǁ� ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ� ưƱƷƬǊƾ�
ƮƱƽǈƸƬ� ƻƱƼƽƻƱƶƾƴƮƹǇƸ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ưƬƹƹƺƯƺ� ƸƱ-
ƾƺưƬ� Ʈ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ� ƷƱǃƱƹƴƴ(� ƙƺƯƴƱ� ƬƮƾƺƼǇ� ƹƱ-
ƺưƹƺƶƼƬƾƹƺ� ƺƻƴƽǇƮƬƷƴ� ƮƺƳƸƺƲƹƺƽƾǈ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ�
ƸƺƹƺǁƼƺƸƬƾƴǃƱƽƶƴǁ� ƴƳƷƿǃƱƹƴƵ� ƽ� ƼƬƳƷƴǃƹƺƵ� ưƷƴƹƺƵ�
ƮƺƷƹ�ƻƼƴ�ƷƱǃƱƹƴƴ�ƺƽƷƺƲƹƱƹƹƺƯƺ�ƶƬƼƴƱƽƬ(�ƞƺƯƷƬƽƹƺ�ƴǁ�
ưƬƹƹǇƸ&�ƹƬƴƭƺƷƱƱ�ƴƹƾƱƼƱƽƹǇ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƷƬƳƱƼǇ&�
ƽƻƺƽƺƭƹǇƱ�ƯƱƹƱƼƴƼƺƮƬƾǈ�ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƱ�ƿƷǈƾƼƬǀƴƺ-
ƷƱƾƺƮƺƱ�ƴƳƷƿǃƱƹƴƱ(�ƒƺƶƬƳƬƹƺ&�ǃƾƺ�ƴƸƱƹƹƺ�ưƬƹƹǇƱ�ǁƬ-
ƼƬƶƾƱƼƴƽƾƴƶƴ�ƻƺƳƮƺƷǋǊƾ�ƻƺƷƿǃƴƾǈ�ƹƬƴƭƺƷƱƱ�ƮǇƼƬƲƱƹ-
ƹǇƵ�ƻƼƺƾƴƮƺƸƴƶƼƺƭƹǇƵ�ǉǀǀƱƶƾ&�ǃƾƺ�ƺǃƱƹǈ�ƮƬƲƹƺ�ƻƼƴ�
ƺƭƼƬƭƺƾƶƱ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(

ľżſŻŻŬ
řźŰŴƀŴƂŴżźŮŬŹŹƇŵ�
Žŷźŵ�ŰűžżŴžŬ�Ŵ�źƃŬůŴ�

ŸŴŶżźŭŴųŸŬ
ŜźŮűżƁŹźŽžƈ�ŰűŹžŴŹŬ

ŀƃŬŽžŶŴ�żŬųżƇŮŬ�
ŰűŹžŴŹŹƇƁ�ŶŬŹŬŷƈƂűŮ�Ů�
ŮŴŰű�ŸŴŶżźžżűƅŴŹ

ŜżŴųŹŬŶŴ�ŰűŽžżſŶƂŴŴ śƃŬůŴ�ŰŴŽžżźƀŴƃűŽŶź-
ůź�źŭƇųŮűŽžŮŷűŹŴƋ

1 2,32 ± 0,42  
ż1 < 0,001

2,03 ± 0,37  
ż1 < 0,001 0 0 0,45 ± 0,08  

ż1 < 0,001

2
0,26 ± 0,05  
ż�6�*&**+� 
ż1 < 0,05

0,35 ± 0,06  
ż�6�*&**+� 
ż1 < 0,01

1,45 ± 0,26 0,61 ± 0,11 0,29 ± 0,05  
ż1 < 0,001

3 0,13 ± 0,02  
ż�6�*&**+

0,16 ± 0,03  
ż�6�*&**+ 0 0 0,06 ± 0,01  

ż�6�*&**+

Таблица 1. Сравнительная оценка изменений при применении различных 
методов обработки корневых каналов зуба (средний балл).

Table 1. Comparative assessment of changes in the use of various methods 
of treatment of root canals of the tooth (average score).

Примечание: р – сравнение со стандартным методом, р1 – сравнение с UVC
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ƑƽƱ�ƮǇǄƱƻƱƼƱǃƴƽƷƱƹƹǇƱ�ƽƮƺƵƽƾƮƬ�ƸƺƯƿƾ�ƾƬƶ�ƲƱ�Ǆƴ-
Ƽƺƶƺ�ƴƽƻƺƷǈƳƺƮƬƾǈƽǋ�Ʈ�ƶƺƸƻƷƱƶƽƹƺƸ�ƷƱǃƱƹƴƴ�ƮƺƽƻƬƷƴ-
ƾƱƷǈƹǇǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ&�ǋƮƷǋǊǅƴǁƽǋ�ƺưƹƴƸƴ�
ƴƳ�ƽƬƸǇǁ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹǇǁ�Ʈ�ƻƼƬƶƾƴƶƱ�ƮƼƬǃƬ�ƽƾƺƸƬ-
ƾƺƷƺƯƬ(�Ɯƺ�ưƬƹƹǇƸ�ƑƽƱƸƴƼƹƺƵ�ƺƼƯƬƹƴƳƬǂƴƴ�ƳưƼƬƮƺƺǁ-
ƼƬƹƱƹƴǋ�Ʈ�ƮƺƳƼƬƽƾƱ�-.'..�ƯƺưƬ�ƿƼƺƮƱƹǈ�ƳƬƭƺƷƱƮƬƱƸƺ-
ƽƾƴ�ƽƺƽƾƬƮƷǋƱƾ�ƺƾ�0/�ưƺ�32�&�Ʈ�ƮƺƳƼƬƽƾƱ�+/'+3�ƷƱƾ�ǜ�ƺƾ�
//�ưƺ�23��ƻƺ�ưƬƹƹǇƸ�ƼƬƳƹǇǁ�ƬƮƾƺƼƺƮ(�ƜƼƴ�ǉƾƺƸ�ƽƿǅƱ-
ƽƾƮƱƹƹƺƱ�ƮƷƴǋƹƴƱ�ƹƬ�ƿƼƺƮƱƹǈ�ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ�ƺƶƬƳǇ-
ƮƬǊƾ�ƺƭǅƱƽƺƸƬƾƴǃƱƽƶƴƱ�ƻƬƾƺƷƺƯƴƴ(�ƒƴƬƻƬƳƺƹ�ƿƷǈƾƼƬ-
ǀƴƺƷƱƾƺƮƺƯƺ�ƴƳƷƿǃƱƹƴǋ�ƹƬǁƺưƴƾƽǋ�Ʈ�ƻƼƱưƱƷƬǁ�+*'.**�
ƹƸ&�ưƬƹƹǇƱ�Ʒƿǃƴ�ƴƽƻƺƷǈƳƿǊƾƽǋ�Ʈ�ƷƱǃƱƭƹǇǁ�ǂƱƷǋǁ&�ƽ�ǂƱ-
ƷǈǊ�ƻƼƺǀƴƷƬƶƾƴƶƴ�ƴ�ƼƱƬƭƴƷƴƾƬǂƴƴ&�ƻƼƴ�ǉƾƺƸ�ǉǀǀƱƶƾ�
ƹƬƻƼǋƸƿǊ�ƳƬƮƴƽƴƾ�ƺƾ�ưƴƬƻƬƳƺƹƬ�ưƷƴƹǇ�ƮƺƷƹǇ(
ƀƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴǋ� ƼƬƳưƱƷǋǊƾ� ƹƬ� ƶƺƼƺƾ-

ƶƴƱ&�ƽƼƱưƹƴƱ�ƴ�ưƷƴƹƹǇƱ�ƮƺƷƹǇ&�Ʈ�ƸƱưƴǂƴƹƱ�ǃƬǅƱ�ƻƼƴ-
ƸƱƹǋǊƾƽǋ�ƶƺƼƺƾƶƺƮƺƷƹƺƮǇƱ�Ʒƿǃƴ&�ƴǁ�ưƱƵƽƾƮƴƱ�ƮƱƽǈƸƬ�
ƻƼƺƽƾƺ� ƴ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƭƱƳƺƻƬƽƹƺ(� ƑƺƳưƱƵƽƾƮƴƱ� ƺƭ-
ƿƽƷƺƮƷƱƹƺ� ƻƼƺǂƱƽƽƬƸƴ� ǀƺƾƺƷƴƳƬ&� ǀƺƾƺƭƴƺƽƴƹƾƱƳƬ&�
ǀƺƾƺƴƳƺƸƱƼƴƳƬǂƴƴ&�ƺƭƼƬƳƺƮƬƹƴǋ�ƭƴƺƼƬưƴƶƬƷƺƮ�ƴ�ưƼ(�
Ɯƺƴƽƶ� ƹƺƮǇǁ� ƺƭƷƬƽƾƱƵ� ƸƱưƴǂƴƹǇ&� Ʈ� ƶƺƾƺƼǇǁ� ƻƼƴƸƱ-
ƹǋǊƾƽǋ�ƿƷǈƾƼƬǀƴƺƷƱƾƺƮǇƱ�ƴƳƷƿǃƱƹƴǋ&�ƻƺƽƾƺǋƹƹƺ�ƻƼƺ-
ưƺƷƲƬƱƾƽǋ(
ƖƳƮƱƽƾƹƺ� ƭƬƶƾƱƼƴǂƴưƹƺƱ� ưƱƵƽƾƮƴƱ� ƀƠ'ƷƿǃƱƵ&� ƺƽƺ-

ƭƱƹƹƺ�ƮƺƷƹƬ�ưƷƴƹƺƵ�,2*'+2*�ƹƸ&�ǃƾƺ�ƽƮǋƳƬƹƺ�ƽ�ƴǁ�ƻƼǋ-
ƸǇƸ� ƮƺƳưƱƵƽƾƮƴƱƸ� ƹƬ� ƭƱƷƶƺƮǇƱ� ƶƺƸƻƺƹƱƹƾǇ� ƸƴƶƼƺ-
ƺƼƯƬƹƴƳƸƺƮ&� ƻƼƴƮƺưǋǅƴƸ� ƶ� ưƱƹƬƾƿƼƬǂƴƴ� ƴ� ƯƴƭƱƷƴ(�
ƐƬƶƾƱƼƴǂƴưƹƺƱ� ưƱƵƽƾƮƴƱ� ƀƠ'ƷƿǃƱƵ� ƻƼƺǋƮƷǋƱƾƽǋ� ƹƱ�
ƾƺƷǈƶƺ�ƹƬ�ƻƺƮƱƼǁƹƺƽƾƴ�ƼƬƹǇ&�ƹƺ�ƴ�Ʈ�ƱƱ�ƯƷƿƭƴƹƱ�ƳƬ�ƽǃƱƾ�
ƬƷƶƬƷƺƳƬ&� ƻƺƮǇǄƱƹƴǋ� ǀƱƼƸƱƹƾƬƾƴƮƹƺƵ� ƬƶƾƴƮƹƺƽƾƴ� ƴ�
ƴƸƸƿƹƺƭƴƺƷƺƯƴǃƱƽƶƴǁ� ƳƬǅƴƾƹǇǁ� ƸƱǁƬƹƴƳƸƺƮ� ƾƶƬƹƱƵ(�
ƚƬƴƭƺƷƱƱ� ƮǇƼƬƲƱƹƹǇƵ� ƽƬƹƴƼƿǊǅƴƵ� ǉǀǀƱƶƾ� ƺƶƬƳǇ-
ƮƬƱƾ�ƮƺƷƹƬ�ưƷƴƹƺƵ�,/.',0/�ƹƸ(�ƒƬƹƹǇƵ�Ʈƴư�ƴƳƷƿǃƱƹƴǋ�
ƽƻƺƽƺƭƱƹ�ƻƺƯƷƺǅƬƾǈƽǋ�ƹƿƶƷƱƺƾƴưƬƸƴ&�ƭƱƷƶƬƸƴ&�Ƭ�ƾƬƶ-
ƲƱ�ƒƚſ(
ƓƽƷƴ�ƻƼƺƴƳƺǄƱƷ�ƶƺƹƾƬƶƾ�ƮƺƳƭƿưƴƾƱƷǋ�ƽ�ƿƷǈƾƼƬǀƴƺ-

ƷƱƾƺƮǇƸ� ƴƳƷƿǃƱƹƴƱƸ&� ƻƼƺƴƽǁƺưƴƾ� ƹƱƺƭƼƬƾƴƸǇƵ� ƻƼƺ-
ǂƱƽƽ� ƼƱƬƶǂƴƵ&� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ǃƱƯƺ� ƻƼƺƴƽǁƺưƴƾ� ƿƾƼƬƾƬ�
ƒƚſ�ƮƺƳƸƺƲƹƺƽƾƴ�ƼƱƻƷƴƶƬǂƴƴ&�ƽƷƱưƽƾƮƴƱƸ�ƶƺƾƺƼƺƯƺ�ǜ�
ƹƬƼƿǄƱƹƴƱ�ƾƼƬƹƽƶƼƴƻǂƴƴ&�Ƭ�ƳƬƾƱƸ�ƯƴƭƱƷǈ�ƽƬƸƺƯƺ�ƮƺƳ-
ƭƿưƴƾƱƷǋ(�Ɯƺ�ưƬƹƹǇƸ�ƴƽƽƷƱưƺƮƬƹƴƵ&�ưƺƶƬƳƬƹ�ǉǀǀƱƶƾ�
ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƯƺ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƯƺ� ƴƳƷƿǃƱƹƴǋ� Ʈ�
ƺƾƹƺǄƱƹƴƴ� ƾƺƶƽƴƹƺƮ&� ƺƶƬƳǇƮƬǊǅƴǁ� ƹƱƭƷƬƯƺƻƼƴǋƾƹƺƱ�
ưƱƵƽƾƮƴƱ�ƹƬ�ƺƼƯƬƹƴƳƸ�ǃƱƷƺƮƱƶƬ�ƻƼƴ�ƾƬƶƴǁ�ƴƹǀƱƶǂƴǋǁ�
ƶƬƶ�ưƴǀƾƱƼƴǋ&�ƽƾƺƷƭƹǋƶ&�ưƴƳƱƹƾƱƼƴǋ&�ƭƼǊǄƹƺƵ�ƾƴǀ(
Ɯƺư� ưƱƵƽƾƮƴƱƸ� ƀƠ'ƷƿǃƱƵ&� ưƷƴƹƬ� ƮƺƷƹǇ� ƶƺƾƺƼǇǁ�

-3*'-,*�ƹƸ&� ƹƬ� ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƱ�ƻƺƷƺƽƾƴ�ƼƾƬ�ǉƼƴ-
ƾƱƸƬ�ƺƭƼƬƳƿƱƾƽǋ�ƽƻƿƽƾǋ�ƭƺƷƱƱ�ƶƺƼƺƾƶƴƵ�ƷƬƾƱƹƾƹǇƵ�ƻƱ-
Ƽƴƺư�",'.�ǃ#�ƴ�ƭǇƽƾƼƱƱ�ƴƽǃƱƳƬƱƾ�"+,',.�ǃ#&�ǃƾƺ�ƽƮǋƳƬƹƺ�
ƽ� ƺƭƴƷǈƹǇƸ� ƶƼƺƮƺƽƹƬƭƲƱƹƴƱƸ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ(�
ƜƼƴ�ƮƺƳƹƴƶƹƺƮƱƹƴƴ�ǉƼƴƾƱƸǇ�ƻƼƺƴƽǁƺưƴƾ�ƼƬƽǄƴƼƱƹƴƱ�
ƽƺƽƿưƺƮ&�ƻƺƮǇǄƱƹƴƱ�ƴǁ�ƻƼƺƹƴǂƬƱƸƺƽƾƴ&�ƺƾƱƶ&�ƬƶƾƴƮƴ-
ƳƬǂƴǋ�ƸƴƶƼƺǂƴƶƼƿƷǋǂƴƴ&�ǀƱƼƸƱƹƾƬƾƴƮƹǇǁ�ƻƼƺǂƱƽƽƺƮ&�
ƺƭƸƱƹƬ�ƮƱǅƱƽƾƮ&�ƽưƮƴƯƺƸ�iB�Ʈ�ǅƱƷƺǃƹƿǊ�ƽƾƺƼƺƹƿ�ƻƺ-
ƽƷƱ�ƶƼƬƾƶƺƮƼƱƸƱƹƹƺƯƺ�ƬǂƴưƺƳƬ&�ƺƭƼƬƳƺƮƬƹƴƱ�ƭƴƺƯƱƹ-
ƹǇǁ�ƬƸƴƹƺƮ(
ƜƼƴ� ƮƺƳưƱƵƽƾƮƴƴ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƯƺ� ƿƷǈƾƼƬǀƴƺƷƱ-

ƾƺƮƺƯƺ� ƴƳƷƿǃƱƹƴǋ� ƹƬ� ƻƼƺǂƱƽƽǇ� ƶƷƱƾƺǃƹƺƯƺ� ưǇǁƬƹƴǋ�
ǀƺƼƸƱƹƹǇǁ� ǉƷƱƸƱƹƾƺƮ� ƶƼƺƮƴ&� ƿƮƱƷƴǃƴƮƬƱƾƽǋ� ƴƺƹƹƬǋ�
ƻƼƺƹƴǂƬƱƸƺƽƾǈ� ƸƱƸƭƼƬƹ(� ƏƿƾƺƾƼƬƹƽǀƿƳƴǋ� ƶƼƺƮƴ&� ƶƺ-
ƾƺƼƬǋ� ƻƺưƮƱƼƯƷƬƽǈ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƸƿ� ƺƭƷƿǃƱƹƴǊ&�
ƽƻƺƽƺƭƽƾƮƿƱƾ� ƻƺƮǇǄƱƹƴǊ� ƶƺƷƴǃƱƽƾƮƬ� ƺƶƽƴƯƱƸƺƯƷƺ-
ƭƴƹƬ&�Ƭ� ƾƬƶƲƱ�ƿƮƱƷƴǃƱƹƴǊ�ƶƴƽƷƺƼƺưƹƺƵ�ƱƸƶƺƽƾƴ�ƶƼƺ-
Ʈƴ(�ƝƱƳƿƷǈƾƬƾƺƸ�ƲƱ�ƬƶƾƴƮƬǂƴƴ�ƻƱƼƱƶƴƽƹƺƯƺ�ƺƶƴƽƷƱƹƴǋ�
ƷƴƻƴưƺƮ�ƸƱƸƭƼƬƹ�ƷƱƵƶƺǂƴƾƺƮ�ƴ�ǉƼƴƾƼƺǂƴƾƺƮ&�Ƭ�ƾƬƶƲƱ�
ƼƬƽƻƬưƬ� ƾƴƺƷƺƮǇǁ� ƽƺƱưƴƹƱƹƴƵ� ƴ� ƬƷǈǀƬ'ƾƺƶƺǀƱƼƺƷƬ&�
ǋƮƷǋƱƾƽǋ� ƻƺǋƮƷƱƹƴƱ� Ʈ� ƶƼƺƮƴ� ƼƱƬƶǂƴƺƹƹƺ'ƬƶƾƴƮƹǇǁ�

ƼƬưƴƶƬƷƺƮ� ƴ� ƯƴưƼƺƻƱƼƱƶƴƽƴ&� ƽƻƺƽƺƭƹǇǁ� ƹƱƵƾƼƬƷƴƳƺ-
ƮǇƮƬƾǈ� ƻƼƺưƿƶƾǇ� ƼƬƽƻƬưƬ&� ƺƭƷƬưƬǊǅƴƱ� ƾƺƶƽƴǃƱƽƶƴƸ�
ǉǀǀƱƶƾƺƸ(
Ƒ� ƼƱƳƿƷǈƾƬƾƱ� ƮǇƳƮƬƹƹƺƵ� ƶƺƼƺƾƶƺƮƺƷƹƺƮǇƸ� ƿƷǈƾƼƬ-

ǀƴƺƷƱƾƺƮǇƸ�ƴƳƷƿǃƱƹƴƱƸ�ưƱƽƺƼƭǂƴƴ�ƭƱƷƶƺƮ�ƴ�ƿƯƷƱƮƺ-
ưƺƮ� ƽ� ƮƹƱǄƹƱƯƺ� ƻƼƴƸƱƸƭƼƬƹƹƺƯƺ� ƽƷƺǋ� ƶƷƱƾƺƶ� ƶƼƺƮƴ�
ƿƮƱƷƴǃƴƮƬƱƾƽǋ� ƮƱƼƺǋƾƹƺƽƾǈ� ƸƱƲƶƷƱƾƺǃƹǇǁ� ưƴƽƾƬƹǂƴ-
ƺƹƹǇǁ� ƮƳƬƴƸƺưƱƵƽƾƮƴƵ� ƽ� ƼƱǂƱƻƾƺƼƹƺ'ƽƴƯƹƬƷǈƹǇƸƴ�
ƭƱƷƶƬƸƴ� ƼƬƳƷƴǃƹǇǁ� ǉƷƱƸƱƹƾƺƮ� ƶƼƺƮƴ(� Ʃƾƴ� ƻƼƺǂƱƽƽǇ�
ƷƱƲƬƾ� Ʈ� ƺƽƹƺƮƱ� ƮǇƼƬƲƱƹƹǇǁ� ƹƱƽƻƱǂƴǀƴǃƱƽƶƴǁ� ƼƱƬƶ-
ǂƴƵ� ƽƴƽƾƱƸǇ� ƶƼƺƮƴ� ƻƼƴ� ƱƱ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƸ� ƺƭƷƿ-
ǃƱƹƴƴ(� ſ� ǃƴƽƷƿ� ƾƬƶƴǁ� ƼƱƬƶǂƴƵ� ƺƾƹƺƽǋƾƽǋ� ƴƳƸƱƹƱƹƴǋ�
ƬƯƼƱƯƬǂƴƺƹƹǇǁ� ƽƮƺƵƽƾƮ� ǉƼƴƾƼƺǂƴƾƺƮ� ƴ� ƾƼƺƸƭƺǂƴƾƺƮ&�
ǀƬƳƺƮǇƱ� ƴƳƸƱƹƱƹƴǋ� ƽƺưƱƼƲƬƹƴǋ� ƷƴƸǀƺǂƴƾƺƮ� ƴ� ƴƸ-
ƸƿƹƺƯƷƺƭƿƷƴƹƺƮ�;&�A�ƴ�ƙ&�ƻƺƮǇǄƱƹƴƱ�ƭƬƶƾƱƼƴǂƴưƹƺƵ�
ƬƶƾƴƮƹƺƽƾƴ�ƶƼƺƮƴ(�ƚƬƼǋưƿ�ƽ�ƼƱƬƶǂƴǋƸƴ�ƽƴƽƾƱƸǇ�ƶƼƺ-
Ʈƴ&� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƱ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴƱ�
ƮǇƳǇƮƬƱƾ�ƼƬƽǄƴƼƱƹƴƱ�ƽƺƽƿưƺƮ�ƸƴƶƼƺǂƴƼƶƿƷǋƾƺƼƹƺƯƺ�
ƼƿƽƷƬ&� ƹƺƼƸƬƷƴƳƿƱƾ� ƽƮƱƼƾǇƮƬǊǅƿǊ� ƽƴƽƾƱƸƿ� ƶƼƺƮƴ� ƴ�
ƬƶƾƴƮƴƼƿƱƾ�ƾƼƺǀƺƸƱƾƬƭƺƷƴǃƱƽƶƴƱ�ƻƼƺǂƱƽƽǇ�Ʈ�ƾƶƬƹǋǁ(
ƞƾƺƸƬƾƺƷƺƯƴ�ƿƮƱƼƱƹǇ�ǜ�ƻƼƴ�ƻƺƸƺǅƴ�ǀƴƳƴƺƷƱǃƱƹƴǋ�

ƸƺƲƹƺ�ƳƬ�ƸƬƶƽƴƸƬƷǈƹƺ�ƶƺƼƺƾƶƴƱ�ƽƼƺƶƴ�ưƺƭƴƾǈƽǋ�ƹƿƲ-
ƹƺƯƺ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƯƺ�ǉǀǀƱƶƾƬ&�ƻƼƴ�ǉƾƺƸ�ƸƴƹƴƸƴƳƴ-
ƼƺƮƬƮ�ưƷǋ�ƻƬǂƴƱƹƾƬ�ƮƽƱ�ƮƺƳƸƺƲƹǇƱ�Ƽƴƽƶƴ(�ƀ�ǀƴƳƴƺƾƱ-
ƼƬƻƴƴ�ƹƱƾ�ƻƺƭƺǃƹǇǁ�ǉǀǀƱƶƾƺƮ&�ƴ�ƴƹƺƯưƬ�ƺƹƬ�ƻƺƳƮƺƷǋƱƾ�
ƺƭƺƵƾƴƽǈ�ƽƺƮƽƱƸ�ƭƱƳ�ƸƱưƴƶƬƸƱƹƾƺƮ&�ƾƺ�Ʊƽƾǈ�ƭƱƳ�ƺƶƬƳƬ-
ƹƴǋ�ƹƬ�ƺƼƯƬƹƴƳƸ�ƺƭǅƱƯƺ�ƮƷƴǋƹƴǋ(�ſƼƺƸƱ�ƾƺƯƺ&�ǀƴƳƴƺ-
ƾƱƼƬƻƴǋ�ǁƺƼƺǄƺ�ƻƺưǁƺưƴƾ�ƻƬǂƴƱƹƾƬƸ�ƻƼƬƶƾƴǃƱƽƶƴ�ƷǊ-
ƭƺƯƺ�ƮƺƳƼƬƽƾƬ�ƷƴǄǈ�ƽ�ƹƱƭƺƷǈǄƴƸƴ�ƺƯƼƬƹƴǃƱƹƴǋƸƴ(
ƞƮƱƾƺƮƺƱ� ƴƳƷƿǃƱƹƴƱ� ƬƶƾƴƮƹƺ� ƴƽƻƺƷǈƳƿƱƾƽǋ� Ʈ� ƽƾƺ-

ƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƼƬƶƾƴƶƱ(� ƚƬƴƭƺƷƱƱ� ƬƶƾƿƬƷǈƹǇƸƴ�
ƹƬƻƼƬƮƷƱƹƴǋƸƴ� ƽƾƺƸƬƾƺƷƺƯƴƴ� ǋƮƷǋǊƾƽǋ� ǉƹưƺưƺƹƾƴǋ&�
ƻƬƼƺưƺƹƾƺƷƺƯƴǋ&�ƻƬƾƺƷƺƯƴǋ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƻƺƷƺ-
ƽƾƴ�ƼƾƬ(
ƑƬƲƹƺƽƾǈ� ƮƺƳưƱƵƽƾƮƴǋ� ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƯƺ� ƿƷǈƾƼƬ-

ǀƴƺƷƱƾƺƮƺƯƺ�ƺƭƷƿǃƱƹƴǋ�ưƺƽƾƬƾƺǃƹƺ�ƮǇƽƺƶƬ&�Ʈ�ƽƮǋƳƴ�ƽ�
ǉƾƴƸ� ƻƼƺƭƷƱƸƬ� ƻƺƮǇǄƱƹƴǋ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƷƱǃƱƹƴǋ�
ƳƬƭƺƷƱƮƬƹƴƵ�ǉƾƴǁ�ƹƬƻƼƬƮƷƱƹƴƵ�ƺƽƾƬƱƾƽǋ�ƬƶƾƿƬƷǈƹƺƵ�ƴ�
ƹƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ(
žƷƬƮƹǇƱ� ǉǀǀƱƶƾǇ� ƶƺƾƺƼǇƱ� ƺƶƬƳǇƮƬǊƾ&� ǋƮƷǋƱƾƽǋ4�

ƬƹƾƴƸƴƶƼƺƭƹƺƱ� "ƽƬƹƬǂƴǋ� ƽƴƽƾƱƸǇ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ&�
Ʈ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ� ƾƱƼƬƻƴƴ� ƻƼƱưƻƺǃƾƱƹƴƱ� ƺƾưƬƱƾƽǋ�
ƶƺƼƺƾƶƺƮƺƷƹƺƮƺƸƿ� ƿƷǈƾƼƬǀƴƺƷƱƾƺƮƺƸƿ� ƴƳƷƿǃƱƹƴǊ&�
ƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƶƬƼƸƬƹƺƮ#&� ƶƱƼƬƾƺƻƷƬƽƾƴǃƱƽƶƺƱ� "ƻƼƴ�
ƷƱǃƱƹƴƴ�ǉƼƺƳƴƵ&�ǋƳƮ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƻƺƷƺƽƾƴ�ƼƾƬ#&�
ƺƭƱƳƭƺƷƴƮƬǊǅƱƱ� "ƽƹǋƾƴƱ� ƭƺƷƱƮƺƯƺ� ƽƴƸƻƾƺƸƬ� ƻƺƽƷƱ�
ƻƷƺƸƭƴƼƺƮƬƹƴǋ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ&�ƻƼƴ�ƷƱǃƱƹƴƴ�ƬƭƼƬ-
ƳƴƮƹǇǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ�ƴ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�
ƻƺƷƺƽƾƴ� ƼƾƬ#(� ƖƳƿǃƴƮ� ƷƴƾƱƼƬƾƿƼƿ� ƼƬƳƷƴǃƹǇǁ� ƴƽƾƺǃƹƴ-
ƶƺƮ�ƴ�ƬƹƬƷƴƳ�ƽƺƭƽƾƮƱƹƹǇǁ�ƹƬƭƷǊưƱƹƴƵ�ƻƺƶƬƳƬƷ�ƮǇƽƺ-
ƶƿǊ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƽƮƱƾƺƮƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ� ƹƬ� ƻƬƾƺ-
ƷƺƯƴǃƱƽƶƴƱ�ƺǃƬƯƴ�ƻƱƼƴƺưƺƹƾƬ&�ƻƬƼƺưƺƹƾƬ�ƴ�ƽƷƴƳƴƽƾƺƵ�
ƺƭƺƷƺǃƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƯƺƮƺƼƴƾ� ƺ� ƾƺƸ&� ǃƾƺ� ƽƺƮƼƱƸƱƹ-
ƹƬǋ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƬǋ� ǀƴƳƴƺƾƱƼƬƻƴǋ� ƼƬƽƻƺƷƬƯƬƱƾƽǋ�
ƺƯƼƺƸƹǇƸ� ƬƼƽƱƹƬƷƺƸ� ƼƬƳƷƴǃƹǇǁ� ƷƱǃƱƭƹǇǁ� ƽƼƱưƽƾƮ&�
ƸƱƾƺưƴƶ� ƴ� ƬƻƻƬƼƬƾƺƮ&� ƶƺƾƺƼǇƱ� ƻƺƽƾƺǋƹƹƺ� ƽƺƮƱƼǄƱƹ-
ƽƾƮƿǊƾƽǋ&�ƼƬƽǄƴƼǋǋ�ƽƻƱƶƾƼ�ƻƺƶƬƳƬƹƴƵ(

ƖƐƀƙƫƤƔƛƗƔ
Ɯƺ� ƼƱƳƿƷǈƾƬƾƬƸ� ƴƽƽƷƱưƺƮƬƹƴǋ&� ƸƺƲƹƺ� ƽưƱƷƬƾǈ� ƮǇ-

Ʈƺư� ƺ� ƾƺƸ&� ǃƾƺ� ƹƬƴƸƱƹƱƱ� ƾƼƬƮƸƬƾƴǃƹǇƸ� ƴ� ƭƺƷƱƱ� ǉǀ-
ǀƱƶƾƴƮƹǇƸ� ƸƱƾƺưƺƸ� ƺƭƼƬƭƺƾƶƴ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ�
ƳƿƭƬ�ƻƼƴƸƱƹƱƹƴƱ�OP=�,//���/�ƹƸ�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶƿƹư�
"Ƽ�6�*&*+#(�ƑƾƺƼǇƸ&�ƻƺ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ&�ƸƺƲƹƺ�ƽǃƴƾƬƾǈ�
ƸƱƾƺư� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ưƴƺưƹƺƯƺ� ƷƬƳƱƼƬ� ƽ� ưƷƴƹƺƵ�
ƮƺƷƹǇ�31*���+*�ƹƸ�Ʈ�ƾƱǃƱƹƴƱ�,*�ƽƱƶƿƹư(�ƞƾƬƹưƬƼƾƹǇƵ�
ƸƱƾƺư&� ƺƻƴƽƬƹƹǇƵ� Ʈ� ƶƷƴƹƴǃƱƽƶƴǁ� ƼƱƶƺƸƱƹưƬǂƴǋǁ&� ƻƺ�
ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƺƶƬƳƬƷƽǋ�ƾƺƷǈƶƺ�ƹƬ�ƾƼƱƾǈƱƸ�ƸƱƽƾƱ(
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ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+( ƐƱƷǋƱƮ�ƪ(ƙ(�ƏƻƻƬƼƬƾ� �ƩƶƺƽƮƱƾ+�4�ƜƱƼƮǇƱ�ƼƱƳƿƷǈƾƬƾǇ�ƴ�ƻƱƼ-

ƽƻƱƶƾƴƮǇ�ƪ(ƙ(�ƐƱƷǋƱƮ&�ƞ(Ɠ(�žƿƸƱƹǊƶ�ſƿƭƬƹƽƶƴƵ�ƹƬƿǃƹǇƵ�ƸƱưƴǂƴƹ-
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Abstract
;bf(�Nh�Zll^ll�ma^�lbs^�h_�ma^�Zeo^heZk�kb]`^�)�iZkm�h_�ma^�cZpl�bg�iZmb^gml�pbma�̀ gZmab\�f^lbZe�h\\enlbhg�h_�ma^�]^gmbmbhg(
GZm^kbZel�Zg]�f^mah]l(�;�lmn]r�pZl�\Zkkb^]�hnm&�]nkbg`�pab\a�p^�]^m^kfbg^]�ma^�lmkn\mnkZe�_^Zmnk^l�h_�ma^�Zeo^heZk�

kb]`^�h_�ma^�nii^k�Zg]�ehp^k�cZpl�h_�/*�Z]nem�iZmb^gml�"_khf�+2�mh�..�r^Zkl�he]#&�Zg]�Zelh�lmn]b^]�ma^�ik^l^g\^�)�Z[l^g\^�
h_�ma^�k^eZmbhglabi�h_�mabl�iZkZf^m^k�pbma�ma^�bg\ebgZmbhg�h_�ma^�m^^ma(
L^lneml(�Na^�lfZee^lm�mab\dg^ll�h_�ma^�Zeo^heZk�[hg^�bg�ma^�nii^k�cZp�pZl�h[l^ko^]�bg�ma^�Zk^Z�h_�ma^�f^lbh'[n\\Ze�

khhm�h_�ma^�ɔklm�fheZkl�Zg]�bg�ma^�Zk^Z�h_�ma^�ɔklm�ik^fheZkl�Zg]�\Zgbg^l(�Na^�lfZee^lm�mab\dg^ll�h_�ma^�Zeo^heZk�[hg^�bg�
ma^�ehp^k�cZp�pZl�h[l^ko^]�bg�ma^�Zk^Z�h_�ma^�o^lmb[neZk�lnk_Z\^�h_�ma^�ɔklm�Zg]�l^\hg]�ik^fheZkl&�\Zgbg^l�Zg]�bg\blhkl(�
Na^�`k^Zm^lm�mab\dg^ll�h_�ma^�Zeo^heZk�[hg^�bl�h[l^ko^]�bg�ma^�]blmZe'[n\\Ze�k^`bhg�h_�ma^�l^\hg]�fheZkl(
=hg\enlbhgl(�;�gZmnkZe�f^\aZgblf�ikhfhm^l�]^gmhZeo^heZk�\hfi^glZmbhg&�pabe^�fZbgmZbgbg`�ma^�Zfhngm�h_�[hg^�bg�

ma^�k^`bhg�h_�ma^�o^lmb[neZk�Zg]�ebg`nZe�Zeo^heZk�[hg^l�mh�fZbgmZbg�ma^�bgm^`kbmr�h_�ma^�i^kbh]hgmbnf(

E^rphk]l4� mab\dg^ll�h_� ma^�Zeo^heZk�[hg^&�`gZmab\� _hkf�h_�f^lbZe�h\\enlbhg&� bg\ebgZmbhg�h_� m^^ma&� mab\dg^ll�h_� ma^�
Zeo^heZk�kb]`^(

L^\^bo^]4�*+(*2(,*,*5�k^obl^]4�+-(*3(,*,*5�Z\\^im^]4�,*(*3(,*,*(

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

@hk�\bmZmbhg4�;(<(GZeeZ^oZ&�H(M(�>kh[rla^oZ(�@^Zmnk^l�h_�ma^�lmkn\mnk^�h_�ma^�Zeo^heZk�ikh\^ll�bg�iZmb^gml�pbma�`gZmb\�
_hkf�h_�f^lbZe�h\\enlbhg(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2"-#4+/',/(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'+/',/(
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Ưƺ#�ƷƱǃƱƹƴǋ�ƴ�ƺǂƱƹƶƱ�ƱƯƺ�ƼƱƳƿƷǈƾƬƾƺƮ�U/&�-&�+&�.W(�ƚƺ�ưƺ�
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ƮƳƬƴƸƺƽƮǋƳƴ�ưƬƹƹƺƯƺ�ƻƬƼƬƸƱƾƼƬ�ƽ�ƴƹƶƷƴƹƬǂƴƱƵ�ƳƿƭƺƮ(�
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ưƴƽƾƬƷǈƹƺ'ǅƱǃƹƺƯƺ�
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ƶƺƸƻǈǊƾƱƼƹƺ'ƾƺƸƺƯƼƬ-

Рис. 1. Измерения толщины 
альвеолярного отростка 

верхней челюсти.

Fig. 1. Measuremens of the 
thickness of the alveolar 
process of the upper jaw.

Рис. 2. Измерение толщины 
альвеолярной части 

нижней челюсти.

Fig. 2. Measurement of the thickness 
of the alveolar part of the lower  

jaw.

Рис. 3. Наименьшая 
и наибольшая толщина 

альвеолярного отростка 
верхней челюсти.

Fig. 3. The smallest 
and largest thickness 

of the alveolar process 
of the upper jaw.

ŕſŭƇ �-�ŸŸ �0�ŸŸ �2�ŸŸ
MB DB P MB DB P MB DB P

1.6;2.6 0,5 ± 0,1 0,8 ± 0,4 0,6 ± 0,2 0,6 ± 0,2 1,0 ± 0,6 0,8 ± 0,2 0,6 ± 0,3 1,1 ± 0,7 1,1 ± 0,4

1.7;2.7 0,6 ± 0,4 0,9 ± 0,5 0,9 ± 0,2 1,4 ± 0,5 1,6 ± 0,6 1,1 ± 0,5 1,9 ± 0,7 1,9 ± 0,8 1,3 ± 0,6

őűŽžŴŭſŷƋżŹź ŚűŭŹź őűŽžŴŭſŷƋżŹź ŚűŭŹź őűŽžŴŭſŷƋżŹź ŚűŭŹź

1.4;2.4 0,4 ± 0,1 0,5 ± 0,1 0,6 ± 0,3 0,8 ± 0,2 0,7 ± 0,3 1,3 ± 0,5

1.5;2.5 0,6 ± 0,3 0,6 ± 0,2 1,0 ± 0,5 1,1 ± 0,4 1,2 ± 0,7 1,7 ± 0,6

1.3;2.3 0,4 ± 0,0 0,6 ± 0,3 0,5 ± 0,2 1,0 ± 0,6 0,6 ± 0,3 1,4 ± 0,7

1.2;2.2 0,5 ± 0,2 0,5 ± 0,2 0,7 ± 0,3 0,8 ± 0,5 0,8 ± 0,4 1,2 ± 0,8

1.1;2.1 0,5 ± 0,1 0,7 ± 0,3 0,7 ± 0,2 1,3 ± 0,6 0,8 ± 0,3 2,1 ± 0,8

Таблица 1. Толщина альвеолярного отростка верхней челюсти.

Table 1. The thickness of the alveolar process of the upper jaw.
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ųſŭƇ �-�ŸŸ �0�ŸŸ �2�ŸŸ
MB DB ML DL MB DB ML DL MB DB ML DL

3.6;4.6 0,4  ±  0,0 0,5  ±  0,2 0,9  ±  0,3 1,5 ± 0,5 0,5 ± 0,1 1,0 ± 0,7 1,7 ± 0,5 2,6 ± 0,6 0,8 ± 0,5+ 1,6 ± 0,9 2,4 ± 0,6 3,2 ± 0,8

3.7;4.7 1,2 ± 1,1 2,7 ± 1,7 1,2 ± 0,6 1,7 ± 0,7 2,6 ± 1,4 4,4 ± 1,5 2,1 ± 0,6 2,4 ± 0,7 3,7 ± 1,5 5,2 ± 1,4 2,5 ± 0,7 2,6 ± 1,0

őűŽžŴŭſŷƋżŹź ŘŴŹůŮŬŷƈŹź őűŽžŴŭſ-
ŷƋżŹź ŘŴŹůŮŬŷƈŹź őűŽžŴŭſ-

ŷƋżŹź ŘŴŹůŮŬŷƈŹź

3.4;4.4 0,4 ± 0,02 0,8 ± 0,55 0,4 ± 0,05 1,5 ± 0,75 0,4 ± 0,11 1,9 ± 0,76

3.5;4.5 0,4 ± 0,06 0,8 ± 0,40 0,5 ± 0,15 1,8 ± 0,69 0,6 ± 0,30 2,4 ± 0,75

3.3;4.3 0,4 ± 0,02 0,4 ± 0,11 0,4 ± 0,03 0,7 ± 0,33 0,4 ± 0,04 0,9 ± 0,43

3.2;4.2 0,4 ± 0,01 0,4 ± 0,09 0,4 ± 0,02 0,4 ± 0,17 0,4 ± 0,06 0,6 ± 0,38

3.1;4.1 0,4 ± 0,04 0,4 ± 0,04 0,4 ± 0,05 0,4 ± 0,12 0,5 ± 0,25 0,5 ± 0,22

Таблица 2. Толщина альвеолярной части зубов нижней челюсти.

Table 2. The thickness of the alveolar part of the teeth of the lower jaw.

ŜŬżŬŸűžż Ŀźżżű-
ŷƋƂŴƋ �J

ŹŴŲŹƋƋ�ƃűŷƊŽžƈ

ŴŹŶŷŴŹŬƂŴƋ�ŸűŰŴŬŷƈŹźůź�ƅƌƃŹźůź�ŶźżŹƋ�Ůžźżźůź�ŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ

-�ŸŸ�"ƅƌƃŹź# -0,447 0,007

0�ŸŸ�"ƅűƃŹź# -0,355 0,037

-�ŸŸ�"ŷŴŹůŮ(# 0,368 0,030

ŴŹŶŷŴŹŬƂŴƋ�Ůžźżźůź�ŻżűŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� -�ŸŸ�"ŷŴŹůŮ(# 0,559  < 0,001

ŴŹŶŷŴŹŬƂŴƋ�ŶŷƇŶŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ�ŹŬ�ſżźŮŹű�

-�ŸŸ�"ŷŴŹůŮ(# 0,528 0,001

0�ŸŸ�"ŷŴŹůŮ(# 0,481 0,003

2�ŸŸ�"ŷŴŹůŮ(# 0,412 0,014

ŴŹŶŷŴŹŬƂŴƋ�ƂűŹžż�żűųƂŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� 0�ŸŸ�"ŷŴŹůŮ(# 0,412 0,014

ŮűżƁŹƋƋ�ƃűŷƊŽžƈ

ŴŹŶŷŴŹŬƂŴƋ�ŰŴŽžŬŷƈŹź'ƅűƃŹźůź�ŶźżŹƋ�Ůžźżźůź�ŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� -�ŸŸ�"ƅƌƃŹź# 0,560  < 0,001

ŴŹŶŷŴŹŬƂŴƋ�ŹűŭŹźůź�ŶźżŹƋ�Ůžźżźůź�ŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� 2�ŸŸ�"ŹűŭŹź# -0,469 0,004

ŴŹŶŷŴŹŬƂŴƋ�ŹűŭŹźůź�ŶźżŹƋ�ŻűżŮźůź�ŸźŷƋżŬ�Ŵ�4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� 2�ŸŸ�"ŹűŭŹź# -0,392 0,020

ŴŹŶŷŴŹŬƂŴƋ�ŮűżƁŹűůź�ŶŷƇŶŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� 0�ŸŸ�"ŹűŭŹź# 0,394 0,019

Таблица 3. Взаимосвязь между степенью 
инклинации зубов и толщиной альвеолярной 
кости у пациентов с мезиальной окклюзией.

Table 3. The relationship between the degree 
of dental inclination and the thickness of the 

alveolar bone in patients with mesial occlusion.

Рис. 4. Наименьшая   
наибольшая толщина 
альвеолярной части 

нижней челюсти.

Fig. 4. The smallest 
and largest thickness 

of the alveolar part 
of the lower jaw.
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ƻƱƼƮǇǁ�ƴ� ƮƾƺƼǇǁ�ƸƺƷǋƼƺƮ�ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ�ƹƬ� ƿƼƺƮƹƱ�
2�ƸƸ&�ƻƼǋƸƬǋ�ƳƹƬǃƴƸƬǋ�ƶƺƼƼƱƷǋǂƴƺƹƹƬǋ�ƽƮǋƳǈ�ƹƬƭƷǊ-
ưƬƱƾƽǋ�ƸƱƲưƿ�ƾƺƷǅƴƹƺƵ�ƶƺƽƾƴ�ƹƬ�ƹƱƭƹƺƵ�ƻƺƮƱƼǁƹƺƽƾƴ�
ƶƷǇƶƬ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ� ƹƬ� ƿƼƺƮƹƱ� 0� ƸƸ� ƴ� Ʈ� ƺƭƷƬƽƾƴ�
ưƴƽƾƬƷǈƹƺ'ǅƱǃƹƺƵ�ƻƺƮƱƼǁƹƺƽƾƴ�ƮƾƺƼƺƯƺ�ƸƺƷǋƼƬ�ƮƱƼǁ-
ƹƱƵ�ǃƱƷǊƽƾƴ�ƹƬ�ƿƼƺƮƹƱ�-�ƸƸ(�ƞƷƱưƿƱƾ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƻƬ-
ǂƴƱƹƾǇ� ƽ� ƯƹƬƾƴǃƱƽƶƺƵ�ǀƺƼƸƺƵ�ƸƱƳƴƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ�
ưƱƸƺƹƽƾƼƴƼƿǊƾ�ƭƺƷƱƱ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸǇƱ�ƶƺƼƼƱ-
ƷǋǂƴƺƹƹǇƱ�ƽƮǋƳƴ�ƸƱƲưƿ�ƴƹƶƷƴƹƬǂƴƱƵ�ƴ�ƾƺƷǅƴƹƺƵ�ƬƷǈ-
ƮƱƺƷǋƼƹƺƵ�ƶƺƽƾƴ�ƹƴƲƹƱǃƱƷǊƽƾƹǇǁ�ƳƿƭƺƮ�"J�6�*&�*/*�ƻƺ�
ƽƼƬƮƹƱƹƴǊ�ƽ�ƳƿƭƬƸƴ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ(
ƞƼƬƮƹƴƾƱƷǈƹǇƵ� ƬƹƬƷƴƳ� ƸƱƲưƿ� ƾƺƷǅƴƹƺƵ� ƬƷǈƮƱƺ-

ƷǋƼƹƺƵ� ƶƺƽƾƴ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƯƹƬƾƴǃƱƽƶƺƵ� ǀƺƼƸƺƵ� ƸƱ-
ƳƴƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ� ƴ� Ʒƴǂ� ƽ� ƹƺƼƸƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƱƵ�
ƻƼƺƮƱưƱƹ�ƹƬ�ƺƽƹƺƮƱ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ưƺƽƾƿƻƹǇǁ�ƷƴƾƱ-
ƼƬƾƿƼƹǇǁ�ưƬƹƹǇǁ�ƺ�ƾƺƷǅƴƹƱ�ƬƷǈƮƱƺƷǋƼƹƺƵ�ƶƺƽƾƴ�ƿ�Ʒƴǂ�
ƽ�ƹƺƼƸƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƱƵ(�ƝƱƳƿƷǈƾƬƾǇ�ƽƼƬƮƹƴƾƱƷǈƹƺƯƺ�
ƬƹƬƷƴƳƬ�ƻƺƶƬƳƬƷƴ&�ǃƾƺ�ƽƼƱưƹǋǋ�ƾƺƷǅƴƹƺƵ�ƬƷǈƮƱƺƷǋƼ-
ƹƺƵ�ƶƺƽƾƴ�ƹƬ�ƿƼƺƮƹƱ�-�ƸƸ�"ǃƾƺ�ƽƺƺƾƮƱƾƽƾƮƿƱƾ�ƿƼƺƮƹǊ�
ǉƸƬƷƱƮƺƯƺ'ǂƱƸƱƹƾƹƺƯƺ�ƽƺƱưƴƹƱƹƴǋ#�ƭǇƷƬ�ƳƹƬǃƴƾƱƷǈ-
ƹƺ� ƸƱƹǈǄƱ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƯƹƬƾƴǃƱƽƶƺƵ� ǀƺƼƸƺƵ� ƸƱ-
ƳƴƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƬƹƬƷƺƯƴǃƹǇƸƴ�
ƳƹƬǃƱƹƴǋƸƴ�ƿ�Ʒƴǂ�ƽ�ƹƺƼƸƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƱƵ(�ƟƺƷǅƴƹƬ�
ƬƷǈƮƱƺƷǋƼƹƺƵ�ƶƺƽƾƴ�ƹƬ�ƿƼƺƮƹƱ�2�ƸƸ�"ǃƾƺ�ƽƺƺƾƮƱƾƽƾƮƿ-
Ʊƾ�ƿƼƺƮƹǊ�ƮƱƼǁƿǄƶƴ�ƶƺƼƹǋ#�ƴƸƱƱƾ�ƭƺƷƱƱ�ƹƴƳƶƴƱ�ƳƹƬ-
ǃƱƹƴǋ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƯƹƬƾƴǃƱƽƶƺƵ� ǀƺƼƸƺƵ� ƸƱƳƴƬƷǈ-
ƹƺƵ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƬƹƬƷƺƯƴǃƹǇƸƴ�ƳƹƬǃƱƹƴǋƸƴ�ƿ�Ʒƴǂ�
ƽ� ƹƺƼƸƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƱƵ&� ƳƬ� ƴƽƶƷǊǃƱƹƴƱƸ� ƺƭƷƬƽƾƴ&�
ƽƺƺƾƮƱƾƽƾƮƿǊǅƱƵ� ƹƱƭƹƺƸƿ� ƶƺƼƹǊ� ƮƾƺƼƺƯƺ� ƸƺƷǋƼƬ�
"ƾƬƭƷ(�/&��0#(
ƒƱƹƾƬƷǈƹǇƱ�ƷƴƹƱƵƹǇƱ�ƴƳƸƱƼƱƹƴǋ&�ƾƬƶƴƱ�ƶƬƶ4�ƼƬƽ-

ƽƾƺǋƹƴƱ�ƺƾ�ǂƱƹƾƼƬƷǈƹƺƵ�ǋƸƶƴ�ƶƺƼƺƹƶƴ�ƻƱƼƮǇǁ�ƸƺƷǋ-
ƼƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ưƺ�ƠƼƬƹƶǀƿƼƾƽƶƺƵ�ƯƺƼƴƳƺƹƾƬ-
Ʒƴ�"OG0'@B#&�ƼƬƽƽƾƺǋƹƴƱ�ƺƾ�ƮƱƼǁƿǄƶƴ�ƶƷǇƶƬ�ƮƱƼǁƹƱƵ�
ǃƱƷǊƽƾƴ� ưƺ� ƠƼƬƹƶǀƿƼƾƽƶƺƵ� ƯƺƼƴƳƺƹƾƬƷƴ� "O='@B#&�
ƼƬƽƽƾƺǋƹƴƱ� ƺƾ� ǂƱƹƾƼƬƷǈƹƺƵ� ǋƸƶƴ� ƶƺƼƺƹƶƴ� ƻƱƼƮǇǁ�
ƸƺƷǋƼƺƮ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ưƺ� ƹƴƲƹƱǃƱƷǊƽƾƹƺƵ� Ưƺ-
ƼƴƳƺƹƾƬƷǈƹƺƵ� ƻƷƺƽƶƺƽƾƴ� "FG0'GBJ#&� ƼƬƽƽƾƺǋƹƴƱ� ƺƾ�

ƮƱƼǁƿǄƶƴ�ƶƷǇƶƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ưƺ�ƹƴƲƹƱǃƱƷǊƽƾƹƺƵ�
ƯƺƼƴƳƺƹƾƬƷǈƹƺƵ� ƻƷƺƽƶƺƽƾƴ� "F='GBJ#� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ�
ƯƹƬƾƴǃƱƽƶƺƵ�ǀƺƼƸƺƵ�ƸƱƳƴƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƴ�ƴ� ƬƽƴƸ-
ƸƱƾƼƴƱƵ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�";A#�ƳƹƬǃƴƸƺ�ƼƬƳƷƴǃƬƷƴƽǈ�
ƸƱƲưƿ� ưƱƮƴƴƼƿǊǅƱƵ� ƴ� ƹƱưƱƮƴƴƼƿǊǅƱƵ� ƽƾƺƼƺƹƬƸƴ(�
ƑƱƼƾƴƶƬƷǈƹǇƱ�ƼƬƽƽƾƺǋƹƴǋ�ƺƾ�ƻƱƼƮǇǁ�ƸƺƷǋƼƺƮ�"OG0'
@B#�ƴ�ƶƷǇƶƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�"O='@B#�ƭǇƷƴ�ƹƬ�,�ƸƸ�
ưƷƴƹƱƱ�ƹƬ�ƹƱưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�
ƬƹƬƷƺƯƴǃƹǇƸƴ�ƴƳƸƱƼƱƹƴǋƸƴ�ƹƬ�ưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺ-
ƹƱ(�ƜƼƴ�ƽƼƬƮƹƱƹƴƴ�ƮƱƼƾƴƶƬƷǈƹǇǁ�ƷƴƹƱƵƹǇǁ�ƻƬƼƬƸƱ-
ƾƼƺƮ�ưƷǋ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ&�Ƭ�ƴƸƱƹƹƺ�FG0'GBJ�ƴ�F='
GBJ�ƹƬ�ưƱƮƴƴƼƿǊǅƱƵ�ƴ�ƹƱưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƬƸƴ�
ƸǇ�ƺƻƼƱưƱƷƴƷƴ&�ǃƾƺ�ưƬƹƹǇƱ�ƴƳƸƱƼƱƹƴǋ�ƹƬ�ƹƱưƱƮƴƴ-
ƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ƭǇƷƴ�ƹƬ�*&�2�ƴ�*&�.�ƸƸ�ƽƺƺƾƮƱƾƽƾƮƱƹ-
ƹƺ(�ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƺƭƬ�ƶƷǇƶƬ�ƴ�ƸƺƷǋƼƬ�ƹƬ�ƹƱưƱƮƴƴ-
ƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ƭǇƷƴ�ǉƶƽƾƼƿưƴƼƺƮƬƹǇ�ƮƱƼƾƴƶƬƷǈƹƺ�
ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƺưƹƺƴƸƱƹƹǇƸƴ� ƳƿƭƬƸƴ� ƻƼƺƾƴƮƺƻƺ-
ƷƺƲƹƺƵ�"ưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹǇ#�"Ƽƴƽ(�/#
ƩƶƽƾƼƿƳƴǋ� ƶƷǇƶƺƮ� ƴ� ƸƺƷǋƼƺƮ� ƹƬ� ƹƱưƱƮƴƴƼƿǊǅƱƵ�

ƽƾƺƼƺƹƱ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƺưƹƺƴƸƱƹƹǇƸƴ�ƳƿƭƬƸƴ�ƹƬ�ưƱ-
ƮƴƴƼƿǊǅƱƵ� ƽƾƺ-
ƼƺƹǇ� ƻƼƴƮƺưƴƾ� ƶ�
ƼƺƾƬǂƴƴ� ƾƼƬƹƽ-
ƮƱƼƳƬƷǈƹƺƵ� ƺƶ-
ƶƷǊƳƴƺƹƺƵ� ƻƷƺ-
ƽƶƺƽƾƴ�"Ƽƴƽ(�0&�1#(
ƞƼƱưƹƱƱ� ƳƹƬ-

ǃƱƹƴƱ�ƻƬƼƬƸƱƾƼƬ�
OG0'@B�ƹƬ�ƹƱưƱ-
ƮƴƴƼƿǊǅƱƵ� ƽƾƺ-
ƼƺƹƱ�ƿ�ƻƬǂƴƱƹƾƺƮ�
ƬƽƴƸƸƱƾƼƴǃƹƺƵ�
ƯƼƿƻƻǇ� ";A#� ƽƺ-
ƽƾƬƮƴƷƬ� /+� ƸƸ� &�
ǃƾƺ� ƭǇƷƺ� ƳƹƬǃƴ-
ƾƱƷǈƹƺ� ưƷƴƹƹƱƱ�
ƻƺ� ƽƼƬƮƹƱƹƴǊ�
ƽ� ƬƹƬƷƺƯƴǃƹǇƸ�
ƻƬƼƬƸƱƾƼƺƸ� Ʈ�
ƽƴƸƸƱƾƼƴǃƹƺƵ�
ƯƼƿƻƻƱ&� ǃƾƺ� ƽƮƴ-
ưƱƾƱƷǈƽƾƮƿƱƾ� ƺ�
ƾƺƸ&� ǃƾƺ� ƻƱƼƮǇƱ�
ƸƺƷǋƼǇ� ƮƱƼǁƹƱƵ�
ǃƱƷǊƽƾƴ� "OG0#� Ʈ�
ƬƽƴƸƸƱƾƼƴǃƹƺƵ�
ƯƼƿƻƻƱ� ǉƶƽƾƼƿ-
ưƴƼƺƮƬƹǇ� ƮƱƼƾƴ-
ƶƬƷǈƹƺ� ƻƺ� ƽƼƬƮ-
ƹƱƹƴǊ� ƽ� ƻƱƼƮǇ-
Ƹƴ� ƸƺƷǋƼƬƸƴ� Ʈ�
ƽƴƸƸƱƾƼƴǃƹƺƵ�
ƯƼƿƻƻƱ(� ƞƼƱưƹƱƱ�
ƳƹƬǃƱƹƴƱ� ƻƬƼƬ-
ƸƱƾƼƬ�F='GBJ�ƹƬ�
ƹƱưƱƮƴƴƼƿǊǅƱƵ�
ƽƾƺƼƺƹƱ� ƿ� ƻƬǂƴ-
ƱƹƾƺƮ� ƬƽƴƸƸƱ-
ƾƼƴǃƹƺƵ� ƯƼƿƻƻǇ�
ƽƺƽƾƬƮƷǋƷƺ� ,1&.�
ƸƸ&� ǃƾƺ� ƳƹƬǃƴ-
ƾƱƷǈƹƺ� ƭƺƷǈǄƱ�
"ƹƬ� +&2� ƸƸ#� &� ǃƱƸ�
ƽƺƺƾƮƱƾƽƾƮƿǊ-
ǅƱƱ� ƳƹƬǃƱƹƴƱ�
"F='GBJ#� ƿ� ƻƬ-
ǂƴƱƹƾƺƮ� ƽ� ƯƹƬƾƴ-

ŜŬżŬŸűžż Ŀźżżű-
ŷƋƂŴƋ �J

ŮűżƁŹƋƋ�ƃűŷƊŽžƈ

ŴŹŶŷŴŹŬƂŴƋ�ŰŴŽžŬŷƈŹźůź�ƅűƃŹźůź�ŶźżŹƋ�Ůžźżźůź�ŸźŷƋżŬ�Ŵ4

�žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ 2�ŸŸ�"ƅƌƃŹź# -0,403 0,016

ŴŹŶŷŴŹŬƂŴƋ�ŹűŭŹźůź�ŶźżŹƋ�Ůžźżźůź�ŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ 0�ŸŸ�"ŹűŭŹź# -0,433 0,009

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� 2�ŸŸ�"ŹűŭŹź# -0,400 0,017

ŴŹŶŷŴŹŬƂŴƋ�ƂűŹžżŬŷƈŹźůź�żűųƂŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ�ŹŬ�ſżźŮŹű� 2�ŸŸ�"ŹűŭŹź# -0,375 0,026

ŴŹŶŷŴŹŬƂŴƋ�Ůžźżźůź�ŻżűŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� -�ŸŸ�"ŷŴŹůŮ(# 0,559  < 0,001

ŹŴŲŹƋƋ�ƃűŷƊŽžƈ

ŴŹŶŷŴŹŬƂŴƋ�ŸűŰŴŬŷƈŹźůź�ƅűƃŹźůź�ŶźżŹƋ�ŻűżŮźůź�ŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� 2�ŸŸ�"ƅƌƃŹź# -0,348 0,041

ŴŹŶŷŴŹŬƂŴƋ�Ůžźżźůź�ŻżűŸźŷƋżŬ�Ŵ4

žźŷƅŴŹŬ�ŬŷƈŮűźŷƋżŹźŵ�ŶźŽžŴ� -�ŸŸ�"ŹűŭŹź# -0,341 0,045

Таблица 4. Взаимосвязь между степенью 
инклинации зубов и толщиной альвеолярной 
кости у пациентов с нормальной окклюзией.

Table 4. The relationship between the degree 
of dental inclination and the thickness of the 

alveolar bone in patients with normal occlusion.

Рис. 5. Клыки и моляры верхней 
челюсти на недевиирующей 

стороне экструдированы 
вертикально по сравнению 

с одноименными зубами 
девиирующей стороны.

Fig. 5. Canines and molars 
of the upper jaw on the non-
deviating side are extruded 

vertically in comparison with 
the teeth of the same name 

on the deviating side.

Рис. 6. Ротация 
трансверзальной 

окклюзионой плоскости.

Fig. 6. Rotation of the 
transversal occlusal plane.
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ǃƱƽƶƺƵ� ǀƺƼƸƺƵ� ƸƱƳƴƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ� ƴ� ƽƴƸƸƱƾƼƴƱƵ�
ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�"Ƽƴƽ(��2&�ƾƬƭ(�1#(
ƜƼƴ�ƴƳƿǃƱƹƴƴ�ƿƯƷƺƮǇǁ�ưƱƹƾƬƷǈƹǇǁ�ƻƬƼƬƸƱƾƼƺƮ�ƹƬƸƴ�

ƭǇƷƴ� ƻƺƷƿǃƱƹǇ� ƽƷƱưƿǊǅƴƱ� ƼƱƳƿƷǈƾƬƾǇ4� Ʈ� ƯƼƿƻƻƱ� ƻƬ-
ǂƴƱƹƾƺƮ� ƽƺ� ƽƶƱƷƱƾƹƺƵ� ǀƺƼƸƺƵ� ƸƱ-
ƳƴƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ� ƴ� ƬƽƴƸƸƱƾƼƴƱƵ�
ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ� ";A#� ƮƽƱ� ƿƯƷƺƮǇƱ�
ƻƬƼƬƸƱƾƼǇ� ƳƹƬǃƴƸƺ� ƼƬƳƷƴǃƬƷƴƽǈ�
ƸƱƲưƿ�ưƱƮƴƴƼƿǊǅƱƵ�ƴ�ƹƱưƱƮƴƴƼƿǊ-
ǅƱƵ�ƽƾƺƼƺƹƬƸƴ(�ƟƬƶ�ƴƹƶƷƴƹƬǂƴǋ�ƻƱƼ-
ƮǇǁ�ƸƺƷǋƼƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�"OG0#�
ƹƬ�ưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ƭǇƷƬ�ƹƬ�+*�
ƯƼƬư(� ƭƺƷǈǄƱ&� ǃƱƸ� ƹƬ� ƹƱưƱƮƴƴƼƿǊ-
ǅƱƵ�ƽƾƺƼƺƹƱ(�"Ƽƴƽ(�3#(

�ƖƹƶƷƴƹƬǂƴǋ�ƶƷǇƶƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�"O=#�ƹƬ�ưƱƮƴƴ-
ƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ƹƬ�0�ƯƼƬư(�ƭƺƷǈǄƱ&�ǃƱƸ�ƹƬ�ƹƱưƱƮƴƴƼƿ-
ǊǅƱƵ�ƽƾƺƼƺƹƱ�"Ƽƴƽ(�+*#(

ŕſŭ
ŘŴƂŬ�Ž�ŹźżŸŬŷƈ-
Źźŵ�źŶŶŷƊųŴűŵ

ŜŬƂŴűŹžƇ�Ž�ŸűųŴ-
ŬŷƈŹźŵ�źŶŶŷƊųŴűŵ

;>��
"Zo^kZ`^�
differ-
ence)

�J

ŽżűŰŹűű SD ŽżűŰŹűű SD �6�*&**+
�őűżƁŹƋƋ�ƃűŷƊŽžƈ

1.6;2.6

ŸűųŴŬŷƈŹź'ƅűƃŹź 1,0 0,4 0,5 0,1 0,5  < 0,001

ŰŴŽžŬŷƈŹź'ƅűƃŹź 1,5 0,5 0,8 0,4 0,7  < 0,001

ŹűŭŹź 1,3 0,4 0,6 0,2 0,6  < 0,001

1.7;2.7

ŸűųŴŬŷƈŹź'ƅűƃŹź 1,3 0,6 0,6 0,4 0,6  0,001

ŰŴŽžŬŷƈŹź'ƅűƃŹź 1,4 0,6 0,9 0,5 0,5  < 0,001

ŹűŭŹź 1,4 0,6 0,9 0,2 0,5  < 0,001

1.4;2.4 
ŮűŽžŴŭſŷƋżŹź 0,7 0,3 0,4 0,1 0,3  < 0,001

ŹűŭŹź 0,9 0,3 0,5 0,1 0,4  < 0,001

1.5;2.5 
ŮűŽžŴŭſŷƋżŹź 1,3 0,5 0,6 0,3 0,6  < 0,001

ŹűŭŹź 1,2 0,4 0,6 0,2 0,5  < 0,001

1.3;2.3
ŮűŽžŴŭſŷƋżŹź 0,6 0,2 0,4 0,0 0,2  0,001

ŹűŭŹź 0,9 0,5 0,6 0,3 0,3  < 0,001

1.2;2.2
ŮűŽžŴŭſŷƋżŹź 0,8 0,3 0,5 0,2 0,3  < 0,001

ŹűŭŹź 1,1 0,4 0,5 0,2 0,6  < 0,001

1.1;2.1
ŮűŽžŴŭſŷƋżŹź 0,9 0,2 0,5 0,1 0,3  < 0,001

ŹűŭŹź 1,5 0,5 0,7 0,3 0,8  < 0,001

�ŚŴŲŹƋƋ�ƃűŷƊŽžƈ

3.6;4.6

ŸűųŴŬŷƈŹź'ƅűƃŹź 1,0 0,4 0,4 0,0 0,6  < 0,001

ŸűųŴŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 1,7 0,7 0,5 0,2 1,2  < 0,001

ŰŴŽžŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 2,1 0,8 0,9 0,3 1,1  < 0,001

ŰŴŽžŬŷƈŹź'ƅűƃŹź 2,5 0,7 1,5 0,5 0,9  < 0,001

3.7;4.7

ŸűųŴŬŷƈŹź'ƅűƃŹź 2,8 1,5 1,2 1,1 1,5  < 0,001

ŸűųŴŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 4,6 2,0 2,7 1,7 1,9  < 0,001

ŰŴŽžŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 2,2 0,6 1,2 0,6 1,0  < 0,001

ŰŴŽžŬŷƈŹź'ƅűƃŹź 2,8 0,8 1,7 0,7 1,0  < 0,001

3.4;4.4

ŮűŽžŴŭſŷƋżŹź 0,5 0,1 0,4 0,0 0,1  < 0,001

ƋųƇƃŹź 2,2 1,2 0,8 0,5 1,4  < 0,001

ŮűŽžŴŭſŷƋżŹź 0,8 0,3 0,4 0,0 0,4  < 0,001

ƋųƇƃŹź 2,1 0,9 0,8 0,4 1,2  < 0,001

3.3;4.3 
ŮűŽžŴŭſŷƋżŹź 0,5 0,1 0,4 0,0 0,1  < 0,001

ŷŴŹůŮŬŷƈŹź 1,3 0,8 0,4 0,1 0,8  < 0,001

3.2;4.2
ŮűŽžŴŭſŷƋżŹź 0,5 0,1 0,4 0,0 0,1  < 0,001

ƋųƇƃŹź 0,7 0,2 0,4 0,0 0,2  < 0,001

3.1;4.1
ŮűŽžŴŭſŷƋżŹź 0,5 0,1 0,4 0,0 0,1  < 0,001

ŷŴŹůŮŬŷƈŹź 0,5 0,2 0,4 0,0 0,1  < 0,001

Таблица 5. Сравнительный анализ между толщиной альвеолярной 
кости на уровне эмалевого-цементного соединения 

у пациентов со скелетной формой мезиальной окклюзии 
и лиц с нормальной окклюзией (литературные данные).

Table 5. Comparative analysis between the thickness 
of the alveolar bone at the level of the enamel-cement 

junction in patients with a skeletal form of mesial occlusion 
and those with normal occlusion (literature data).

Рис. 8. Первые моляры и 
клыки верхней челюсти 

в асимметричной группе 
экструдированы вертикально.

Fig. 8. The first molars and 
canines of the upper jaw 
in the asymmetric group 
are extruded vertically.

Рис. 7. Схема формирования 
ротации трансверзальной 
окклюзионой плоскости.

Fig. 7. Scheme of the 
formation of rotation of the 
transversal occlusal plane.

Рис. 9. Инклинация 
первых моляров верхней 

челюсти на девиирующей 
стороне больше, чем на 

недевиирующей стороне.

Fig. 9. The inclination of the 
maxillary first molars is greater 

on the deviating side than on 
the non-deviating side.
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ƚƬ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ƴƹƶƷƴƹƬǂƴǋ� ƻƱƼƮǇǁ� ƸƺƷǋƼƺƮ� ƹƬ�

ƹƬ� ưƱƮƴƴƼƿǊǅƱƵ� ƽƾƺƼƺƹƱ� ƭǇƷƬ� ƳƹƬǃƴƾƱƷǈƹƺ� ƸƱƹǈǄƱ�

"1�ƯƼƬư(#&�ǃƱƸ�ƹƬ�ƹƱưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ4�ƼƬƳƹƴǂƬ�Ʈ�ƴƹ-

ƶƷƴƹƬǂƴƴ�ƶƷǇƶƺƮ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƸƱƲưƿ�ưƱƮƴƴƼƿǊǅƱƵ�ƴ�

ƹƱưƱƮƴƴƼƿǊǅƱƵ�

ƽƾƺƼƺƹƬƸƴ� ƽƺ-

ƽƾƬƮƴƷƬ�ǜ�.�ƯƼƬ-

ưƿƽƬ�"Ƽƴƽ(�++#(

ŕſŭ
ŘŴƂŬ�Ž�ŹźżŸŬŷƈ-
Źźŵ�źŶŶŷƊųŴűŵ

ŜŬƂŴűŹžƇ�Ž�ŸűųŴ-
ŬŷƈŹźŵ�źŶŶŷƊųŴűŵ

;>��
"Zo^kZ`^�
differ-
ence)

�J

ŽżűŰŹűű SD ŽżűŰŹűű SD
�őűżƁŹƋƋ�ƃűŷƊŽžƈ

1.6;2.6

ŸűųŴŬŷƈŹź'ƅűƃŹź 1,2 0,6 0,6 0,3 0,6  < 0,001

ŰŴŽžŬŷƈŹź'ƅűƃŹź 1,7 0,9 1,1 0,7 0,5 0,016

ŹűŭŹź 1,5 0,5 1,1 0,4 0,3 0,001

1.7;2.7

ŸűųŴŬŷƈŹź'ƅűƃŹź 2,4 1,2 1,9 0,7 0,5 0,028

ŰŴŽžŬŷƈŹź'ƅűƃŹź 2,1 1,0 1,9 0,8 0,2 0,306

ŹűŭŹź 1,2 0,5 1,3 0,6 0 0,892

1.4;2.4 
ŮűŽžŴŭſŷƋżŹź 1,0 0,4 0,7 0,3 0,2 0,006

ŹűŭŹź 2,4 0,7 1,3 0,5 1,1  < 0,001

1.5;2.5 
ŮűŽžŴŭſŷƋżŹź 1,5 0,6 1,2 0,7 0,3 0,042

ŹűŭŹź 2,9 0,9 1,7 0,6 1,2  < 0,001

1.3;2.3
ŮűŽžŴŭſŷƋżŹź 0,9 0,3 0,6 0,3 0,3  < 0,001

ŹűŭŹź 2,7 0,8 1,4 0,7 1,3  < 0,001

1.2;2.2
ŮűŽžŴŭſŷƋżŹź 1,0 0,4 0,8 0,4 0,1 0,092

ŹűŭŹź 2,8 0,8 1,2 0,8 1,5  < 0,001

1.1;2.1
ŮűŽžŴŭſŷƋżŹź 1,1 0,4 0,8 0,3 0,2 0,004

ŹűŭŹź 3,6 0,9 2,1 0,8 1,5  < 0,001

�ŚŴŲŹƋƋ�ƃűŷƊŽžƈ

3.6;4.6

ŸűųŴŬŷƈŹź'ƅűƃŹź 2,3 1,0 0,8 0,5 1,5  < 0,001

ŸűųŴŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 3,5 1,5 1,6 0,9 1,9  < 0,001

ŰŴŽžŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 3,8 0,8 2,4 0,6 1,4  < 0,001

ŰŴŽžŬŷƈŹź'ƅűƃŹź 4,1 1,0 3,2 0,8 0,9  < 0,001

3.7;4.7

ŸűųŴŬŷƈŹź'ƅűƃŹź 5,6 1,6 3,7 1,5 1,9  < 0,001

ŸűųŴŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 7,1 1,6 5,2 1,4 1,9  < 0,001

ŰŴŽžŬŷƈŹź'ŷŴŹůŮŬŷƈŹź 3,3 1,0 2,5 0,7 0,8  < 0,001

ŰŴŽžŬŷƈŹź'ƅűƃŹź 3,3 1,2 2,6 1,0 0,6 0,016

3.4;4.4
ŮűŽžŴŭſŷƋżŹź 1,2 0,7 0,4 0,1 0,7  < 0,001

ƋųƇƃŹź 3,7 1,4 1,9 0,7 1,8  < 0,001

3.5;4.5
ŮűŽžŴŭſŷƋżŹź 1,8 0,8 0,6 0,3 1,2  < 0,001

ƋųƇƃŹź 3,8 1,3 2,4 0,7 1,4  < 0,001

3.3;4.3
ŮűŽžŴŭſŷƋżŹź 0,9 0,4 0,4 0,0 0,5  < 0,001

ŷŴŹůŮŬŷƈŹź 2,4 0,9 0,9 0,4 1,5  < 0,001

3.2;4.2
ŮűŽžŴŭſŷƋżŹź 1,0 0,5 0,4 0,0 0,5  < 0,001

ƋųƇƃŹź 1,5 0,6 0,6 0,3 0,8  < 0,001

3.1;4.1
ŮűŽžŴŭſŷƋżŹź 1,5 0,7 0,5 0,2 0,9  < 0,001

ŷŴŹůŮŬŷƈŹź 1,3 0,6 0,5 0,2 0,8  < 0,001

Таблица 6. Сравнительный анализ между толщиной 
альвеолярной кости на уровне верхушки корня 
у пациентов со скелетной формой мезиальной 
окклюзии и лиц с нормальной окклюзией (мм).

Table 6. Comparative analysis between the thickness of the 
alveolar bone at the level of the root apex in patients with skeletal 

mesial occlusion and those with normal occlusion (mm).

Рис. 10. Инклинация 
клыков верхней челюсти 

на девиирующей 
стороне больше, чем на 

недевиирующей стороне.

Fig. 10. The inclination of the 
maxillary canines is greater 

on the deviating side than on 
the non-deviating side.

Рис. 11. Угловые дентальные 
параметры.

Fig. 11. Angled dental parameters.

Рис. 12. Значения инклинации 
зубов на верхней челюсти 

у пациентов с асимметрией 
и симметрией нижней челюсти.

Fig. 12. Teeth inclination 
values in the upper jaw 

in patients with asymmetry 
and symmetry of the lower jaw.
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ƚƬ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƳƹƬǃƱƹƴǋ�ƴƹƶƷƴƹƬǂƴƴ�ƻƱƼƮǇǁ�
ƸƺƷǋƼƺƮ�ƶ�ƽƼƱưƴƹƹƺ'ƽƬƯƴƾƾƬƷǈƹƺƵ�ƻƷƺƽƶƺƽƾƴ� "OG0)
GMJ#� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƯƹƬƾƴǃƱƽƶƺƵ� ǀƺƼƸƺƵ� ƸƱƳƴƬƷǈ-
ƹƺƵ� ƺƶƶƷǊƳƴƴ� ƴ� ƬƽƴƸƸƱƾƼƴƱƵ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ";A#�
ƹƬ�ưƱƮƴƴƼƿǊǅƱƵ�ƴ�ƹƱưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ƳƹƬǃƴƸƺ�
ƼƬƳƷƴǃƬƷƴƽǈ�ƺƾ� ƬƹƬƷƺƯƴǃƹǇǁ� ƳƹƬǃƱƹƴƵ� "OG0)GMJ#� ƿ�
ƻƬǂƴƱƹƾƺƮ�ƽ�ƽƴƸƸƱƾƼƴƱƵ�ƹƴƲƹƱƵ�ǃƱƷǊ-
ƽƾƴ�"MA#4�ƾƬƶ�ƻƱƼƮǇƱ�ƸƺƷǋƼǇ�ƺƾƶƷƺƹƱƹǇ�
ƮƱƽƾƴƭƿƷǋƼƹƺ� ƹƬ� ưƱƮƴƴƼƿǊǅƱƵ� ƽƾƺƼƺ-
ƹƱ� ƴ� ƹƱƭƹƺ� ƹƬ� ƹƱưƱƮƴƴƼƿǊǅƱƵ� ƽƾƺƼƺ-
ƹƱ(� ƖƹƶƷƴƹƬǂƴǋ� ƶƷǇƶƺƮ� ƶ� ƽƼƱưƴƹƹƺ'
ƽƬƯƴƾƾƬƷǈƹƺƵ� ƻƷƺƽƶƺƽƾƴ� "O=)GMJ#� ƹƬ�
ưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�"+-&-�ƯƼƬư(#&�ǃƾƺ�
ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƺƾƷƴǃƬƱƾƽǋ�ƺƾ�ƳƹƬǃƱƹƴƵ�
Ʈ� ƽƴƸƸƱƾƼƴǃƹƺƵ� ƯƼƿƻƻƱ&� ƴ� ƻƼƺǋƮƷǋƱƾ-
ƽǋ� ƮƱƽƾƴƭƿƷǋƼƹǇƸ� ƹƬƶƷƺƹƺƸ� ƶƷǇƶƺƮ�
"Ƽƴƽ(�+,#(
ƚƬ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ƴƹƶƷƴƹƬǂƴǋ� ƻƱƼ-

ƮǇǁ� ƸƺƷǋƼƺƮ� ƶ� ƽƼƱưƴƹƹƺ'ƽƬƯƴƾƾƬƷǈƹƺƵ�
ƻƷƺƽƶƺƽƾƴ�"FG0)GMJ#�ƹƬ�ƹƬ�ưƱƮƴƴƼƿǊǅƱƵ�
ƽƾƺƼƺƹƱ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƬƽƴƸƸƱƾƼƴƱƵ�ƹƴƲ-
ƹƱƵ�ǃƱƷǊƽƾƴ�";A#�ƽƺƽƾƬƮƴƷƬ�ǜ�+.&1�ƯƼƬư(&�
Ʈ� ƾƺ� ƮƼƱƸǋ� ƶƬƶ� ƬƹƬƷƺƯƴǃƹǇƵ� ƻƺƶƬƳƬƾƱƷǈ�
ƹƬ� ƹƱưƱƮƴƴƼƿǊǅƱƵ� ƽƾƺƼƺƹƱ� ƽƺƽƾƬƮƴƷ� ǜ�
1&0� ƯƼƬư(&� ǃƾƺ� ƳƹƬǃƴƸƺ�ƺƾƷƴǃƬƱƾƽǋ�ƺƾ� ƮƱ-
ƷƴǃƴƹǇ� ƴƹƶƷƴƹƬǂƴǋ� ƻƱƼƮǇǁ� ƸƺƷǋƼƺƮ� ƶ� ƶ�
ƽƼƱưƴƹƹƺ'ƽƬƯƴƾƾƬƷǈƹƺƵ�ƻƷƺƽƶƺƽƾƴ�"FG0)
GMJ#�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƽƴƸƸƱƾƼƴƱƵ�ƹƴƲƹƱƵ�
ǃƱƷǊƽƾƴ� "MA#(� ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƻƱƼƮǇƱ�
ƸƺƷǋƼǇ� ƹƬƶƷƺƹƱƹǇ� ƷƴƹƯƮƬƷǈƹƺ� ƹƬ� ưƱ-
ƮƴƴƼƿǊǅƱƵ� ƽƾƺƼƺƹƱ� ƴ� ƮƱƽƾƴƭƿƷǋƼƹƺ� ƹƬ�
ƹƱưƱƮƴƴƼƿǊǅƱƵ� ƽƾƺƼƺƹƱ(� ƖƹƶƷƴƹƬǂƴǋ�
ƶƷǇƶƺƮ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƽƼƱưƴƹƹƺ'ƽƬƯƴƾ-
ƾƬƷǈƹƺƵ� ƻƷƺƽƶƺƽƾƴ� "F=)GMJ#� ƹƬ� ưƱƮƴƴ-
ƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƬƽƴƸƸƱ-
ƾƼƴƱƵ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ";A#� ƽƺƽƾƬƮƷǋƷƬ�
+&.�ƯƼƬư(&�ǃƾƺ�ƳƹƬǃƴƾƱƷǈƹƺ�ƺƾƷƴǃƬƱƾƽǋ�ƺƾ�
ƽƺƺƾƮƱƾƽƾƮƿǊǅƱƯƺ�ƻƬƼƬƸƱƾƼƬ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƽƴƸƸƱƾƼƴ-
ƱƵ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ� "MA#(ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƹƬ�ưƱƮƴƴƼƿǊ-
ǅƱƵ�ƽƾƺƼƺƹƱ�ƬƽƴƸƸƱƾƼƴǃƹƺƵ�ƯƼƿƻƻǇ�ưƱƸƺƹƽƾƼƴƼƺƮƬƷƴ�
ƷƴƹƯƮƬƷǈƹǇƵ�ƹƬƶƷƺƹ�"Ƽƴƽ(�+-#(
ƕƹƬǃƱƹƴǋ� ƿƯƷƺƮǇǁ� ưƱƹƾƬƷǈƹǇǁ� ƻƬƼƬƸƱƾƼƺƮ� ƻƼƱư-

ƽƾƬƮƷƱƹǇ�Ʈ�ƾƬƭƷƴǂƱ�2(

Ƒ� ǁƺưƱ� ưƬƹƹƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƹƬƸƴ� ƭǇƷƬ� ƴƳƿǃƱƹǇ�
ƶƺƼƼƱƷǋǂƴƺƹƹǇƱ� ƳƬƮƴƽƴƸƺƽƾƴ� ƸƱƲưƿ� ưƱƹƾƬƷǈƹǇƸƴ� ƴ�
ƽƶƱƷƱƾƹǇƸƴ� ƻƬƼƬƸƱƾƼƬƸƴ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽƺ� ƽƶƱƷƱƾƹƺƵ�
ǀƺƼƸƺƵ�ƸƱƳƴƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƴ(�ƚƬƸƴ�ƿƽƾƬƹƺƮƷƱƹƺ&�ǃƾƺ�
ƻƬƼƬƸƱƾƼ�OG0'@B�ƹƬ�ƹƱưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ưƱƸƺƹ-
ƽƾƼƴƼƿƱƾ�ƳƹƬǃƴƾƱƷǈƹƿǊ�ƻƺƷƺƲƴƾƱƷǈƹƿǊ�ƶƺƼƼƱƷǋǂƴƺƹ-

ŜŬżŬ-
Ÿűžż

Ş�ŬŽŴŸŸűžżŴűŵ�ŷŴƂŬ �Őűų�ŬŽŴŸŸűžżŴŴ�ŷŴƂŬ
Dv NDv Dv-NDv Dv NDv Dv-NDv

UM6-FH 48,61  ±  4,35 50,96 ± 4,35 -2,34 ± 1,53 48,57 ± 3,39 48,49 ± 3,51 0,07 ± 1,15

UC-FH 53,56 ± 4,32 55,09 ± 4,35 -1,53 ± 1,24 54,08 ± 3,42 54,18 ± 3,34 -0,10 ± 0,70

LM6-MHP 23,11 ± 3,30 23,93 ± 3,74 -0,81 ± 2,16 23,99 ± 3,16 23,54 ± 3,03 0,45 ± 0,80

LC-MHP 26,96 ± 2,92 27,43 ± 2,71 -0,46 ± 1,23 25,68 ± 2,20 25,67 ± 2,23 0,01 ± 0,59

Таблица 7. Дентальные линейные измерения у пациентов 
с гнатической формой мезиальной окклюзии.

Table 7. Dental linear measurements in patients 
with gnathic mesial occlusion.

ŜŬżŬ-
Ÿűžż

Ş�ŬŽŴŸŸűžżŴűŵ�ŷŴƂŬ �Őűų�ŬŽŴŸŸűžżŴŴ�ŷŴƂŬ
Dv NDv Dv-NDv Dv NDv Dv-NDv

 < UM6-MSP 12,83 ± 4,76 3,09 ± 4,76 9,73 ± 4,27 6,79 ± 3,39 6,80 ± 3,34 -0,01±0,01±0,55

< UC-MSP 13,25 ± 4,76 7,16 ± 4,52 6,10 ± 4,43 8,48 ± 3,09 8,62 ± 3,04 -0,14±0,92

< LM6-MSP -14,70 ± 5,03 -7,59 ± 3,82 7,11 ± 4,68 -12,44 ± 4,37 -12,50 ± 4,29 0,05±0,80

< LC-MSP 1,37 ± 4,33 5,71 ± 4,34 -4,33 ± 4,94 3,99 ± 5,33 4,13 ± 5,27 -0,13±0,64

Таблица 8. Дентальные угловые измерения у пациентов 
с гнатической формой мезиальной окклюзии.

Table 8. Dental angular measurements in 
patients with gnathic mesial occlusion.

Рис. 13. Значения инклинации зубов на 
нижней челюсти у пациентов с асимметрией 

и симметрией нижней челюсти.

Fig. 13. Teeth inclination values in the 
lower jaw in patients with asymmetry 

and symmetry of the lower jaw.

Рис. 14. Корреляционная зависимость 
со степенью смещения подбородка.

Fig. 14. Correlation with the degree 
of chin displacement.

Рис. 15. Корреляционная зависимость 
со степенью смещения подбородка.

Fig. 15. Correlation with the degree 
of chin displacement.
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ƹƿǊ�ƳƬƮƴƽƴƸƺƽƾǈ�ƽƺ�ƽƾƱƻƱƹǈǊ�ƽƸƱǅƱƹƴǋ�ƻƺưƭƺƼƺưƶƬ�
"J�7�*&*00#�"Ƽƴƽ(�+.#(
ƜƬƼƬƸƱƾƼ�6�FG0'GMJ�ƹƬ�ưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ưƱ-

ƸƺƹƽƾƼƴƼƿƱƾ� ƳƹƬǃƴƾƱƷǈƹƿǊ� ƺƾƼƴǂƬƾƱƷǈƹƿǊ� ƶƺƼƼƱƷǋ-
ǂƴƺƹƹƿǊ�ƳƬƮƴƽƴƸƺƽƾǈ�ƽƺ�ƽƾƱƻƱƹǈǊ�ƽƸƱǅƱƹƴǋ�ƻƺưƭƺ-
ƼƺưƶƬ�"J�7�*&*1.#�"Ƽƴƽ(�+/#
ƟƬƶƲƱ� ƻƬƼƬƸƱƾƼ� 6� FG0'GMJ� ƹƬ� ưƱƮƴƴƼƿǊǅƱƵ� ƽƾƺ-

ƼƺƹƱ&� ǁƬƼƬƶƾƱƼƴƳƿǊǅƴƵ� ƴƹƶƷƴƹƬǂƴǊ� ƻƱƼƮƺƯƺ�ƸƺƷǋƼƬ�
ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ƶ� ƽƼƱưƴƹƹƺ'ƽƬƯƴƾƾƬƷǈƹƺƵ� ƻƷƺƽƶƺƽƾƴ�

ƻƺƶƬƳƬƷ� ƳƹƬǃƴƾƱƷǈƹƿǊ� ƻƺƷƺƲƴƾƱƷǈƹƿǊ� ƶƺƼƼƱƷǋǂƴƺƹ-
ƹƿǊ�ƳƬƮƴƽƴƸƺƽƾǈ�ƽ�ƼƬƳƹƴǂƱƵ�ưƷƴƹǇ�ƾƱƷƬ�ƹƴƲƹƱƵ�ǃƱƷǊ-
ƽƾƴ�"J�6�*&*+#�"Ƽƴƽ(�+0#(
ƜƬƼƬƸƱƾƼ�OG0'@B�ƹƬ�ƹƱưƱƮƴƴƼƿǊǅƱƵ�ƽƾƺƼƺƹƱ�ưƱ-

ƸƺƹƽƾƼƴƼƿƱƾ� ƳƹƬǃƴƾƱƷǈƹƿǊ� ƺƾƼƴǂƬƾƱƷǈƹƿǊ� ƶƺƼƼƱƷǋ-
ǂƴƺƹƹƿǊ� ƳƬƮƴƽƴƸƺƽƾǈ� "J� 6� *&*/#� ƽ� ƼƬƳƹƴǂƱƵ� ƮǇƽƺƾǇ�
ƮƱƾƮƱƵ� ƴ� ƳƹƬǃƴƾƱƷǈƹƿǊ� ƺƾƼƴǂƬƾƱƷǈƹƿǊ� ƶƺƼƼƱƷǋǂƴ-
ƺƹƹƿǊ� ƳƬƮƴƽƴƸƺƽƾǈ� ƽ� ƼƬƳƹƴǂƱƵ� ƴƹƶƷƴƹƬǂƴƴ� ƮƱƾƮƱƵ�
"J�7�*&*/1#(
ƝƱƳƿƷǈƾƬƾǇ�ƶƺƼƼƱƷǋǂƴƺƹƹƺƯƺ�ƬƹƬƷƴƳƬ�ƸƱƲưƿ�ƽƾƱƻƱ-

ƹǈǊ�ưƱƮƴƬǂƴƴ�ƻƺưƭƺƼƺưƶƬ�ƴ�ưƱƹƾƬƷǈƹǇƸƴ�ƷƴƹƱƵƹǇƸƴ�
ƴƳƸƱƼƱƹƴǋƸƴ�ƻƼƱưƽƾƬƮƷƱƹǇ�Ʈ�ƾƬƭƷƴǂƱ�3(
ƝƱƳƿƷǈƾƬƾǇ� ƶƺƼƼƱƷǋǂƴƺƹƹƺƯƺ� ƬƹƬƷƴƳƬ� ƸƱƲưƿ� ưƷƴ-

ƹƺƵ� ƾƱƷƬ� ƹƴƲƹƱƵ� ƴ� ưƱƹƾƬƷǈƹǇƸƴ� ƷƴƹƱƵƹǇƸƴ�ƴƳƸƱƼƱ-
ƹƴǋƸƴ�ƻƼƱưƽƾƬƮƷƱƹǇ�Ʈ�ƾƬƭƷƴǂƱ�+*(
ƝƱƳƿƷǈƾƬƾǇ� ƶƺƼƼƱƷǋǂƴƺƹƹƺƯƺ� ƬƹƬƷƴƳƬ� ƸƱƲưƿ� ƮǇ-

ƽƺƾƺƵ�ƮƱƾƮƴ�ƴ�ưƱƹƾƬƷǈƹǇƸƴ�ƷƴƹƱƵƹǇƸƴ�ƴƳƸƱƼƱƹƴǋƸƴ�
ƻƼƱưƽƾƬƮƷƱƹǇ�Ʈ�ƾƬƭƷƴǂƱ�++(
ƝƱƳƿƷǈƾƬƾǇ�ƶƺƼƼƱƷǋǂƴƺƹƹƺƯƺ�ƬƹƬƷƴƳƬ�ƸƱƲưƿ�ƴƹƶƷƴ-

ƹƬǂƴƱƵ�ƮƱƾƮƴ�ƴ�ưƱƹƾƬƷǈƹǇƸƴ�ƷƴƹƱƵƹǇƸƴ�ƴƳƸƱƼƱƹƴǋƸƴ�
ƻƼƱưƽƾƬƮƷƱƹǇ�Ʈ�ƾƬƭƷƴǂƱ�+,(
ƝƱƳƿƷǈƾƬƾǇ� ƶƺƼƼƱƷǋǂƴƺƹƹƺƯƺ� ƬƹƬƷƴƳƬ� ƸƱƲưƿ� ưƷƴ-

ƹƺƵ�ƾƱƷƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƴ�ưƱƹƾƬƷǈƹǇƸƴ�ƿƯƷƺƮǇƸƴ�ƴƳ-

ŜŬżŬŸűžż Dv NDv
ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ

UM 6- FH -0,223 0,236 -0,351 0,057

UC- FH -0,263 0,161 -0,318 0,086

LM 6- MHP -0,072 0,703 -0,325 0,080

LC- MHP -0,183 0,332 -0,231 0,220

Таблица 12. Корреляционная зависимость 
инклинации ветви и дентальными 

линейными параметрами.

Table 12. Correlation dependence of branch 
inclination and dental linear parameters.

ŜŬżŬŸűžż Dv NDv
ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ

 < UM6-MSP -0,181 0,339 -0,024 0,902

 < UC-MSP -0,356 0,053 -0,131 0,491

 < LM6-MSP 0,570 0,001 0,149 0,432

 < LC-MSP 0,229 0,223 -0,119 0,531

Таблица 13. Корреляционная зависимость 
длины тела нижней челюсти и дентальными 

угловыми параметрами.

Table 13. Correlation dependence of 
the body length of the lower jaw and 

dental angular parameters.

ŜŬżŬŸűžż Dv NDv
ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ

 < UM6-MSP -0,127 0,503 0,087 0,649

 < UC-MSP 0,073 0,700 0,201 0,286

 < LM6-MSP 0,015 0,939 -0,156 0,410

 < LC-MSP 0,102 0,591 -0,062 0,744

Таблица 14. Корреляционная зависимость 
высоты ветви и дентальными 

угловыми параметрами.

Table 14. Correlation dependence of branch 
height and dental angular parameters.

ŜŬżŬ-
Ÿűžż

Dv NDv
ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ

UM 6- FH 0,191 0,339 0,339 0,066

UC- FH 0,254 0,176 0,340 0,066

LM 6- MHP 0,080 0,674 0,246 0,191

LC- MHP 0,252 0,179 0,252 0,180

Таблица 9. Корреляционная зависимость 
между степенью девиации подбородка 

и дентальными линейными параметрами.

Table 9. Correlation between the degree of 
chin deviation and dental linear parameters.

ŜŬżŬ-
Ÿűžż

Dv NDv
ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ

UM 6- FH -0,029 0,880 -0,039 0,837

UC- FH -0,013 0,946 -0,092 0,630

LM 6- MHP -0,113 0,552 -0,184 0,330

LC- MHP -0,042 0,827 -0,005 0,977

Таблица 10. Корреляционная зависимость 
длиной тела нижней челюсти и 

дентальными линейными параметрами.

Table 10. Correlation dependence 
of the body length of the lower jaw 

and dental linear parameters.

ŜŬżŬŸűžż Dv NDv
ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ

UM 6- FH -0,205 0,277 -0,428 0,018

UC- FH -0,275 0,142 -0,332 0,073

LM 6- MHP -0,087 0,649 -0,295 0,113

LC- MHP -0,146 0,442 -0,169 0,373

Таблица 11. Корреляционная зависимость 
высоты ветви и дентальными 

линейными параметрами.

Table 11. Correlation dependence of branch 
height and dental linear parameters.

Рис. 16. Корреляционная зависимость 
с разницей длины тела нижней челюсти.

Fig. 16. Correlation dependence with the 
difference in body length of the lower jaw.
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ƸƱƼƱƹƴǋƸƴ�ƻƼƱưƽƾƬƮƷƱƹǇ�
Ʈ�ƾƬƭƷƴǂƱ�+-(
ƝƱƳƿƷǈƾƬƾǇ� ƶƺƼƼƱƷǋǂƴ-

ƺƹƹƺƯƺ�ƬƹƬƷƴƳƬ�ƸƱƲưƿ�ƮǇ-
ƽƺƾƺƵ�ƮƱƾƮƴ�ƹƴƲƹƱƵ�ǃƱƷǊ-
ƽƾƴ� ƴ� ưƱƹƾƬƷǈƹǇƸƴ� ƿƯƷƺ-
ƮǇƸƴ� ƴƳƸƱƼƱƹƴǋƸƴ� ƻƼƱư-
ƽƾƬƮƷƱƹǇ�Ʈ�ƾƬƭƷƴǂƱ�+.(
ƝƱƳƿƷǈƾƬƾǇ� ƶƺƼƼƱƷǋ-

ǂƴƺƹƹƺƯƺ� ƬƹƬƷƴƳƬ� ƸƱƲưƿ�
ƴƹƶƷƴƹƬǂƴƱƵ�ƮƱƾƮƴ�ƴ�ưƱƹ-
ƾƬƷǈƹǇƸƴ�ƿƯƷƺƮǇƸƴ�ƴƳƸƱ-
ƼƱƹƴǋƸƴ� ƻƼƱưƽƾƬƮƷƱƹǇ� Ʈ�
ƾƬƭƷƴǂƱ�+/(
ƚƬ� ƼƴƽƿƹƶƬǁ� +1� ƴ� +2�

ƻƼƱưƽƾƬƮƷƱƹƬ� ƽǁƱƸƬƾƴǃƱ-
ƽƶƬǋ� ưƴƬƯƼƬƸƸƬ� ƻƬƾƾƱƼƹƬ�
ưƱƹƾƬƷǈƹƺƵ� ƶƺƸƻƱƹƽƬǂƴƴ&�
ƮǇƼƬƲƬǊǅƬǋƽǋ� Ʈ� ƴƳƸƱ-
ƹƱƹƴƴ� ƮƱƼƾƴƶƬƷǈƹƺƯƺ� ƻƺ-
ƷƺƲƱƹƴǋ� ƳƿƭƺƮ&� ƹƬƶƷƺƹƱ�
ƾƼƬƹƽƮƱƼƳƬƷǈƹƺƵ� ƺƶƶƷǊ-
ƳƴƺƹƺƵ�ƻƷƺƽƶƺƽƾƴ�ƴ�ƴƳƸƱ-
ƹƱƹƴƴ�ƴƹƶƷƴƹƬǂƴƴ�ƳƿƭƺƮ(
Ƒ� ǁƺưƱ� ưƬƹƹƺƯƺ� ƴƽ-

ƽƷƱưƺƮƬƹƴǋ� ƹƬƸƴ� ƭǇƷƺ�
ƴƳƿǃƱƹƬ� ƮƱƽƾƴƭƿƷƺ'ƷƴƹƯ-
ƮƬƷǈƹƬǋ� ƴƹƶƷƴƹƬǂƴǋ� ƹƱ�
ƾƺƷǈƶƺ� ƶƷǇƶƺƮ� ƴ� ƸƺƷǋƼƺƮ�
"ƾ(Ʊ(� ƳƿƭƺƮ� ƻƺ� ƼƱǀƱƼƱƹƾ-
ƹǇƸ� ƾƺǃƶƬƸ� ƶƺƾƺƼǇǁ� ƻƼƺ-
ǁƺưƴƾ� ƾƼƬƹƽƮƱƼƳƬƷǈƹƬǋ�
ƺƶƶƷǊƳƴƺƹƹƬǋ�ƻƷƺƽƶƺƽƾǈ#&�
ƹƺ�ƾƬƶƲƱ�ƴƹƶƷƴƹƬǂƴǋ�ƮƽƱǁ�
ƭƺƶƺƮǇǁ� ƳƿƭƺƮ� "Ƽƴƽ(� +3#� ƴ�
ƻƼƺƮƱưƱƹ� ƽƼƬƮƹƴƾƱƷǈƹǇƵ�
ƬƹƬƷƴƳ� ƻƺƷƿǃƱƹƹǇǁ� ƼƱ-
ƳƿƷǈƾƬƾƺƮ�Ʈ�ƶƬƲưƺƵ�ƯƼƿƻƻƱ�
"ƾƬƭ(�+0#(
ƚƬƸƴ� ƭǇƷ� ƻƼƺƮƱưƱƹ�

ƶƺƼƼƱƷǋǂƴƺƹƹƺ� 'ƼƱƯƼƱƽ-
ƽƴƺƹƹǇƵ� ƬƹƬƷƴƳ� ƴ� ƿƽƾƬƹƺƮƷƱƹǇ� ƶƺƼƼƱƷǋǂƴƺƹƹǇƱ�
ƽƮǋƳƴ�ƸƱƲưƿ�ƽƾƱƻƱƹǈǊ�ưƱƮƴƬǂƴƴ�ƻƺưƭƺƼƺưƶƬ�ƴ�ƮƱ-
ƽƾƴƭƿƷƺ'ƷƴƹƯƮƬƷǈƹƺƵ�ƴƹƶƷƴƹƬǂƴƱƵ�ƭƺƶƺƮǇǁ�ƳƿƭƺƮ�
ƿ�ƻƬǂƴƱƹƾƺƮ�ƽƺ�ƽƺ�ƽƶƱƷƱƾƹƺƵ�ǀƺƼƸƺƵ�ƸƱƳƴƬƷǈƹƺƵ�
ƺƶƶƷǊƳƴƴ�"ƾƬƭ(�+2#(
ſƺƼƾƴƶƬƷǈƹƬǋ�ƶƺƽƾǈ�ƽ�ƹƱƭƹƺƵ)ǋƳǇǃƹƺƵ�ƽƾƺƼƺƹǇ�

ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƯƹƬƾƴǃƱƽƶƺƵ� ǀƺƼƸƺƵ� ƸƱƳƴƬƷǈƹƺƵ�
ƺƶƶƷǊƳƴƴ�ƴƸƱƱƾ�ƭƺƷǈǄƴƱ�ƳƹƬǃƱƹƴǋ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�
ƽ�ƶƺƼƾƴƶƬƷǈƹƺƵ�ƶƺƽƾǈǊ�ƽ�ƮƱƽƾƴƭƿƷǋƼƹƺƵ�ƽƾƺƼƺƹǇ(�
ƚƬ�ƼƬƽƽƾƺǋƹƴƴ�-�ƸƸ�ƺƾ�ǂƱƸƱƹƾƹƺ'ǉƸƬƷƱƮƺƯƺ�ƽƺƱ-
ưƴƹƱƹƴǋ�ƭǇƷƴ�ƺƻƼƱưƱƷƱƹǇ�ƹƬƴƸƱƹǈǄƴƱ�ƳƹƬǃƱƹƴǋ(�
ƀ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƯƹƬƾƴǃƱƽƶƺƵ� ǀƺƼƸƺƵ� ƸƱƳƴƬƷǈƹƺƵ�
ƺƶƶƷǊƳƴƴ�ƹƬƴƭƺƷǈǄƬǋ�ƾƺƷǅƴƹƬ�ƬƷǈƮƱƺƷǋƼƹƺƵ�ƶƺ-
ƽƾƴ� ƭǇƷƬ� ƺƭƹƬƼƿƲƱƹƬ� Ʈ� ưƴƽƾƬƷǈƹƺ'ǅƱǃƹƺƵ� ƺƭƷƬ-
ƽƾƴ�ƮƾƺƼǇǁ�ƸƺƷǋƼƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ(�ƚƬǃƴƹƬǋ�ƺƾ�
ƻƼƱƸƺƷǋƼƺƮ�ƾƺƷǅƴƹƬ�ƬƷǈƮƱƺƷǋƼƹƺƵ�ƶƺƽƾƴ�ƽ�ƮƱƽƾƴ-
ƭƿƷǋƼƹƺƵ�ƽƾƺƼƺƹǇ�ƴƸƱƱƾ�ƾƱƹưƱƹǂƴǊ�ƶ�ƹƱƶƺƾƺƼƺƸƿ�
ƿƸƱƹǈǄƱƹƴǊ�ƻƺ�ƹƬƻƼƬƮƷƱƹƴǊ�ƶ�ƻƱƼƱưƹƱƸƿ�ƿǃƬƽƾ-
ƶƿ&� ưƺƽƾƴƯƬǋ� ƸƴƹƴƸƿƸƬ� Ʈ� ƺƭƷƬƽƾƴ� ƶƷǇƶƺƮ(� ƜƼƴ�
ƴƳƿǃƱƹƴƴ� ƾƺƷǅƴƹǇ� ƬƷǈƮƱƺƷǋƼƹƺƵ� ǃƬƽƾƴ� ƹƴƲƹƱƵ�
ǃƱƷǊƽƾƴ�ƸǇ�ƺƻƼƱưƱƷƴƷƴ&�ǃƾƺ�ƺƭƷƬƽƾǈ�ưƴƽƾƬƷǈƹƺ'
ǅƱǃƹƬǋ� ƮƾƺƼǇǁ� ƸƺƷǋƼƺƮ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ƴƸƱƷƬ� ƹƬƴ-
ƭƺƷǈǄƱƱ� ƳƹƬǃƱƹƴƱ(� Ƒ� ƺƭƷƬƽƾƴ� ƻƼƱƸƺƷǋƼƺƮ� ƾƺƷǅƴƹƬ�
ƬƷǈƮƱƺƷǋƼƹƺƵ�ƶƺƽƾƴ�ƽ�ƮƱƽƾƴƭƿƷǋƼƹƺƵ�ƴ�ǋƳǇǃƹƺƵ�ƽƾƺƼƺƹ�
ƿƸƱƹǈǄƬƱƾƽǋ� ƺƾ� ƳƬưƹƱƯƺ� ƿǃƬƽƾƶƬ&� ưƱƸƺƹƽƾƼƴƼƿǋ� ƾƺƹ-
ƶƿǊ� ƶƺƼƾƴƶƬƷǈƹƿǊ� ƶƺƽƾǈ� Ʈ� ƻƱƼƱưƹƱƸ� ƿǃƬƽƾƶƱ� ƹƴƲƹƱƵ�

ǃƱƷǊƽƾƴ�ƿ�ƻƬǂƴƱƹƾƺƮ(�ƚƬƴƭƺƷƱƱ�ƾƺƹƶƬǋ�ƬƷǈƮƱƺƷǋƼƹƬǋ�
ƶƺƽƾǈ�ƹƬƭƷǊưƬƷƬƽǈ�Ʈ�ƺƭƷƬƽƾƴ�ƶƷǇƶƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ&�
Ƭ�ƹƬƴƭƺƷƱƱ�ƾƺƷƽƾƬǋ�ƶƺƽƾǈ�ǜ�ƽ�ƹƱƭƹƺƵ�ƽƾƺƼƺƹǇ�ƼƱƳǂƺƮ�
ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ(�ƚƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ǜ�ƹƬƴƭƺƷƱƱ�ƾƺƹ-
ƶƬǋ�ƬƷǈƮƱƺƷǋƼƹƬǋ�ƶƺƽƾǈ�ƹƬƭƷǊưƬƷƬƽǈ�ƽ�ƮƱƽƾƴƭƿƷǋƼƹƺƵ�
ƽƾƺƼƺƹǇ� ƻƱƼƱưƹƴǁ� ƳƿƭƺƮ&� Ƭ� ƹƬƴƭƺƷƱƱ� ƾƺƷƽƾƬǋ� ƶƺƽƾǈ�

ŜŬżŬŸűžż Dv NDv
ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ ŶźƉƀƀ(Ŷźżż ųŹŬƃŴŸźŽžƈ

 < UM6-MSP -0,071 0,709 -0,041 0,831

 < UC-MSP -0,057 0,764 -0,015 0,939

 < LM6-MSP 0,069 0,716 -0,136 0,473

 < LC-MSP 0,069 0,719 -0,190 0,313

Таблица 15. Корреляционная зависимость 
инклинации ветви и дентальными 

угловыми параметрами.

Table 15. Correlation dependence of branch 
inclination and dental angular parameters.

ŜŬżŬ-
Ÿűžż)
ŕſŭ

�Ş�ŬŽŴŸŸűžżŴűŵ�ŷŴƂŬ Őűų�ŬŽŴŸŸűžżŴŴ�ŷŴƂŬ

Dv NDv p Dv NDv p

1.6;2.6 94,2 ± 5,60 87,0 ± 5,57  < 0,001 90,7 ± 6,51 90,8 ± 4,94 0,953

1.5;2.5 99,3 ± 5,28 89,6 ± 5,29  < 0,001 94,1 ± 5,90 95,0 ± 5,72 0,075

1.4;2.4 101,0 ± 4,87 90,4 ± 6,04  < 0,001 97,2 ± 4,21 97,4 ± 3,75 0,0450

1.7;2.7 109,3 ± 7,01 100,3 ± 8,74  < 0,001 102,4 ± 5,49 103,3 ± 5,74 0,308

Таблица 16. Сравнение инклинации 
боковых зубов верхней челюсти.

Table 16. Comparison of the inclination 
of the posterior teeth of the upper jaw.

ŜŬżŬ-
Ÿűžż)
ŕſŭ

�Ş�ŬŽŴŸŸűžżŴűŵ�ŷŴƂŬ Őűų�ŬŽŴŸŸűžżŴŴ�ŷŴƂŬ

Dv NDv p Dv NDv p

3.4;4.4 81,9 ± 6,76 90,5 ± 3,51  < 0,001 88,7 ± 4,02 88,2 ± 4,02 0,655

3.5;4.5 76,6 ± 7,56 85,2 ± 4,67  < 0,001 82,4 ± 6,01 83,1 ± 4,40 0,540

3.6;4.6 73,2 ± 6,19 82,7 ± 6,10  < 0,001 77,5 ± 4,46 78,4 ± 4,44 0,363

3.7;4.7 65,8 ± 8,01 76,9 ± 7,76  < 0,001 71,4 ± 7,32 72,2 ± 6,64 0,560

Таблица 17. Сравнение инклинации 
боковых зубов нижней челюсти.

Table 17. Comparison of the inclination 
of the posterior teeth of the lower jaw.

Рис. 18. Изменение 
инклинации зубов.

Fig. 18. Change in 
inclination of teeth.

Рис. 19. Инклинация боковых зубов.

Fig.19. Inclination of posterior teeth.

Рис. 17. Изменении 
вертикального 

положения зубов, 
наклон (cant) 

трансверзальной 
окклюзионой 

плоскости.

Fig. 17. Changes in 
the vertical position 

of the teeth, cant 
of the transversal 

occlusal plane.
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ƭǇƷƬ� ƮǇǋƮƷƱƹƬ� Ʈ� ưƴƽƾƬƷǈƹƺ'ǅƱǃƹƺƵ� ƺƭƷƬƽƾƴ� ƮƾƺƼƺƯƺ�
ƸƺƷǋƼƬ(�ƞƼƬƮƹƴƮƬǋ�ƻƺƷƿǃƱƹƹǇƱ�Ʈ�ǁƺưƱ�ưƬƹƹƺƯƺ�ƴƽƽƷƱ-
ưƺƮƬƹƴǋ�ưƬƹƹǇƱ�ƻƺ�ƾƺƷǅƴƹƱ�ƬƷǈƮƱƺƷǋƼƹƺƵ�ƶƺƽƾƴ�ƿ�ƻƬ-
ǂƴƱƹƾƺƮ�ƽ�ƯƹƬƾƴǃƱƽƶƺƵ�ǀƺƼƸƺƵ�ƸƱƳƴƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƴ�
ƽ�ƷƴƾƱƼƬƾƿƼƹǇƸƴ�ưƬƹƹǇƸƴ�ƻƺ�ƾƺƷǅƴƹƱ�ƬƷǈƮƱƺƷǋƼƹƺƯƺ�
ƺƾƼƺƽƾƶƬ)ǃƬƽƾƴ�ǃƱƷǊƽƾƱƵ�ƿ�Ʒƴǂ�ƽ�ƹƺƼƸƬƷǈƹƺƵ�ƺƶƶƷǊƳƴ-
ƱƵ�ƸƺƲƹƺ�ƼƱƳǊƸƴƼƺƮƬƾǈ&�ǃƾƺ�ƽƼƱưƹǋǋ�ƾƺƷǅƴƹƬ�ƶƬƶ�ƹƬ�
ƿƼƺƮƹƱ�-�ƸƸ�"ƻƼƴǄƱƱǃƹǇƵ�ƿƼƺƮƱƹǈ#�&�ƾƬƶ�ƴ�ƹƬ�ƿƼƺƮƹƱ�2�
ƸƸ�"ƿƼƺƮƱƹǈ�ƬƻƱƶƽƬ#�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƸƱƹǈǄƱ�ƿ�ƻƬǂƴƱƹ-
ƾƺƮ�ƽ�ƸƱƳƴƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƱƵ(
ƛƽƺƭǇƵ� ƹƬƿǃƹǇƵ� ƴƹƾƱƼƱƽ� ƮǇƳǇƮƬƱƾ� ƯƴƻƺƾƱƳƬ� ƺ� ƹƬ-

Ʒƴǃƴƴ)ƺƾƽƿƾƽƾƮƴƴ� ƮƳƬƴƸƺƽƮǋƳƴ� ƸƱƲưƿ� ƮƱƷƴǃƴƹƺƵ� ƴƹ-
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ţűŷƊŽžƈ ŕſŭƇ ĿźƉƀƀŴƂŴűŹž�ŶźżżűŷƋƂŴŴ �ŝ
Dv NDv Dv NDv

őűżƁŹƋƋ�
ƃűŷƊŽžƈ

1.4;2.4 0,315 -0,336 0,012 0,007

1.5;2.5 0,467 -0,455  < 0,001  < 0,001

1.6;2.6 0,467 -0,543  < 0,001  < 0,001

1.7;2.7 0,54 -0,133  < 0,001 0,299

ŚŴŲŹƋƋ�
ƃűŷƊŽžƈ

3.4;4.4 -0,578 0,304  < 0,001 0,016

3.5;4.5 -0,479 0,304  < 0,001 0,016

Таблица 18. Корреляционная зависимость между 
степенью девиации подбородка и вестибуло-

лингвальной инклинацией боковых зубов.

Table 18. Correlation relationship between 
the degree of chin deviation and vestibulo-

lingual inclination of posterior teeth.
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Abstract
;bf(�Na^�lmn]r�h_�ma^�^__^\mbo^g^ll�h_�ma^�nl^�h_�ma^�[bheh`b\Zeer�Z\mbo^�Z]]bmbo^�L^imbg'ieZgm�bg�ma^�\hfie^q�mk^Zmf^gm�

h_�iZmb^gml�pbma�a^ki^mb\�lmhfZmbmbl(
GZm^kbZel�Zg]�f^mah]l(�Q^�^qZfbg^]�+23�iZmb^gml�pbma�Z�]bZ`ghlbl�h_�a^ki^mb\�lmhfZmbmbl&�pab\a�p^k^�]bob]^]�bgmh�

,�`khnil�]^i^g]bg`�hg�ma^�k^\^bim�h_�\hfie^q�ZgmbobkZe�ma^kZir�pbma�ma^�bg\enlbhg�h_�?LSR�[bhfZll�ebib]�\hg\^gmkZm^�bg�
ma^�mk^Zmf^gm�k^`bf^g�Zg]�pbmahnm�bm(�Na^�_heehpbg`�p^k^�Zll^ll^]4�\ebgb\Ze�lmZmnl&�bg]^q�Zll^llf^gm�h_�ma^�lmZm^�h_�ma^�
hkZe�\Zobmr&�lmZm^�h_�eh\Ze�bffngbmr&�_k^jn^g\r�h_�k^eZil^l�Zg]�]nkZmbhg�h_�ma^�eZm^g\r�i^kbh](
L^lneml(�/1�"-*(,�#�iZmb^gml�p^k^�b]^gmbɔ^]�pbma�Z�fbe]�_hkf�h_�a^ki^mb\�lmhfZmbmbl�"BM#&�ma^�Zo^kZ`^�l^o^kbmr�h_�BM�

pZl�]^m^kfbg^]�bg�3-�".3(,�#�Zg]�Z�l^o^k^�\hnkl^�h_�ma^�]bl^Zl^�pZl�]bZ`ghl^]�bg�-3�",*(0�#�iZmb^gml(�;gZerlbl�h_�ma^�
bg]^q�Zll^llf^gm�h_� ma^�lmZm^�h_� ma^�hkZe�\Zobmr� "IBCM&�JG;#&�fhe^\neZk�`^g^mb\�iZkZf^m^kl&� bffngheh`b\Ze�lmn]b^l�
"erlhsrf^�mbm^k&�iaZ`h\rmhlbl&�\hg\^gmkZmbhg�h_�lC`�;�bg�lZeboZ#�lahp^]�Z�lmZmblmb\Zeer�lb`gbɔ\Zgm�]b__^k^g\^�pa^g�bg\en]^]�
bg�ma^�\hfie^q�mk^Zmf^gm�h_�L^imbg'ieZgm&�]^fhglmkZmbg`�ma^�[^g^ɔml�h_�nlbg`�bm(
=hg\enlbhgl(�Na^�nl^�h_�?LSR�[bhfZll�ebib]�\hg\^gmkZm^�bg�ma^�\hfie^q�mk^Zmf^gm�h_�a^ki^mb\�lmhfZmbmbl�^__^\mbo^er�

Z__^\ml�ma^�]rgZfb\l�h_�ma^�\hnkl^�h_�ma^�]bl^Zl^&�bfikho^l�ma^�jnZebmr�h_�eb_^�h_�iZmb^gml(
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E^rphk]l4�a^ki^mb\�lmhfZmbmbl&�mkZ]bmbhgZe�\hfie^q�mk^Zmf^gm&�]b^mZkr�lniie^f^gm�L^imbg'ieZgm&�bg]^q�Zll^llf^gm�h_�
ma^�hkZe�\Zobmr�\hg]bmbhg&�eh\Ze�bffngbmr�h_�ma^�hkZe�\Zobmr&�k^eZil^�h_�ma^�]bl^Zl^(

L^\^bo^]4�,*(*-(,*,*5�k^obl^]4�+1(*2(,*,*5�Z\\^im^]4�*3(*3(,*,*(
=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk�\bmZmbhg4�E(J(�EZfbeho&�A(C(�FndbgZ&�@(;(�MahdbkhoZ&�A(C(�MaZkbihoZ(�L^lneml�h_� bgm^`kZm^]�mk^Zmf^gm�h_�a^ki^mb\�
lmhfZmbmbl� pbma� ma^� bg\enlbhg� h_� ebib]� \hg\^gmkZm^� h_� ^krq� [bhfZll(� ?g]h]hgmb\l� mh]Zr(� ,*,*5� +2"-#4,0'-+(� >IC4�
+*(-0-11)+02-',32+',*,*'+2'-',0'-+(
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ƲƱƹƴƱƸ�ƴƸƸƿƹƴƾƱƾƬ&�ƻƼƴƱƸƬ�ƷƱƶƬƼƽƾƮƱƹƹǇǁ�ƻƼƱƻƬƼƬ-
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ƹƱ�ƮƷƴǋǊƾ�ƹƬ�ƬƶƾƴƮƴƳƬǂƴǊ�ǀƱƼƸƱƹƾƺƮ�ƴ�ƽƴƹƾƱƳ�ƭƱƷƶƬ&�
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ƷƺƯƴǃƱƽƶƴ�ƬƶƾƴƮƹƺƵ�ưƺƭƬƮƶƴ�ƝƱƻƾƴƹ'ƻƷƬƹƾ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
Ƒ�ƴƽƽƷƱưƺƮƬƹƴƴ�ưƺƭƼƺƮƺƷǈƹƺ� "ƻƼƴ�ƴƹǀƺƼƸƴƼƺƮƬƹ-

ƹƺƸ� ƽƺƯƷƬƽƴƴ#� ƿǃƬƽƾƮƺƮƬƷƴ� +23� ƮƳƼƺƽƷǇǁ� "+2'0*� ƷƱƾ#�
ƭƺƷǈƹǇǁ� ƽ� ưƴƬƯƹƺƳƺƸ� žƞ(� ƑƽƱƸ� ƭƺƷǈƹǇƸ� ƻƺƽƷƱ� ƶƺƸ-
ƻƷƱƶƽƬ�ưƴƬƯƹƺƽƾƴǃƱƽƶƴǁ�ƸƱƼƺƻƼƴǋƾƴƵ�Ʈ�ƽƺƺƾƮƱƾƽƾƮƴƴ�
ƽ� ƶƷƴƹƴǃƱƽƶƺƵ� ƶƷƬƽƽƴǀƴƶƬǂƴƱƵ� ƴ� ƙſƐ'+*� "+331#� ƻƺ-
ƽƾƬƮƷƱƹ�ưƴƬƯƹƺƳ��ƯƱƼƻƱƾƴǃƱƽƶƴƵ�ƽƾƺƸƬƾƴƾ&�ƮǇƳƮƬƹƹǇƵ�
ƮƴƼƿƽƺƸ�ƻƼƺƽƾƺƯƺ�ƯƱƼƻƱƽƬ�Ua^ki^l�lbfie^q�obknl�C�"BMPC#W�
"Ƒ**(,ơ&�ſ+,(*,#�(�ƒƺ�ƷƱǃƱƹƴǋ�žƞ�ƿ�ƭƺƷǈƹǇǁ�ƻƼƺƮƱưƱƹǇ4�
ƶƷƴƹƴǃƱƽƶƴƵ�ƬƹƬƷƴƳ&�ƴƹưƱƶƽƹƬǋ�ƺǂƱƹƶƬ�ƽƺƽƾƺǋƹƴǋ�ƻƺ-
Ʒƺƽƾƴ�ƼƾƬ� "Ɩž'žƑ�ǜ�ƴƹưƱƶƽ� ƯƴƯƴƱƹǇ�žƼƴƹ'ƑƱƼƸƴƷǈƺƹƬ&�
ƝƙƏ� ǜ� ƴƹưƱƶƽ� ƻƬƻƴƷƷǋƼƹƺ'ƸƬƼƯƴƹƬƷǈƹƺ'ƬƷǈƮƱƺƷǋƼ-
ƹǇƵ#&� ƸƺƷƱƶƿƷǋƼƹƺ'ƯƱƹƱƾƴǃƱƽƶƴƱ� "ƻƺƷƴƸƱƼƬƳƹƬǋ� ǂƱƻ-
ƹƬǋ�ƼƱƬƶǂƴǋ#&�ƴƸƸƿƹƺƷƺƯƴǃƱƽƶƴƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƸƱƽƾ-
ƹƺƯƺ� ƴƸƸƿƹƴƾƱƾƬ� ƻƺƷƺƽƾƴ� ƼƾƬ� "ƾƴƾƼ� ƷƴƳƺǂƴƸƬ&� ǀƬƯƺ-
ǂƴƾƺƳ&�ƶƺƹǂƱƹƾƼƬǂƴǋ�lC`�;#(�ƞ�ƷƱƯƶƺƵ�ǀƺƼƸƺƵ�žƞ�ƭǇƷƺ�
ƮǇǋƮƷƱƹƺ� /1� "-*&,�#� ƻƬǂƴƱƹƾƺƮ&� ƽƼƱưƹǋǋ� ƽƾƱƻƱƹǈ� ƾǋ-
ƲƱƽƾƴ�žƞ�ƺƻƼƱưƱƷǋƷƬƽǈ�ƿ�3-�".3&,�#�ƴ�ƾǋƲƱƷƺƱ�ƾƱǃƱƹƴƱ�
ƳƬƭƺƷƱƮƬƹƴǋ�ưƴƬƯƹƺƽƾƴƼƺƮƬƷƺƽǈ�ƿ�-3�",*&0�#�ƭƺƷǈƹǇǁ(
ƐǇƷƴ� ƽǀƺƼƸƴƼƺƮƬƹǇ� ,� ƯƼƿƻƻǇ4� +*.� "//�#� ƭƺƷǈƹǇǁ�

"+'ǋ� ƯƼƿƻƻƬ#� ƹƬƼǋưƿ� ƽ� ƾƼƬưƴǂƴƺƹƹƺƵ� ƶƺƸƻƷƱƶƽƹƺƵ� ƾƱ-
ƼƬƻƴƱƵ�"ƟſƟ#�ƯƱƼƻƱƽƮƴƼƿƽƹƺƵ�ƴƹǀƱƶǂƴƴ�ưƺƻƺƷƹƴƾƱƷǈ-
ƹƺ� ƻƺƷƿǃƬƷƴ� ƭƴƺƷƺƯƴǃƱƽƶƴ� ƬƶƾƴƮƹƿǊ� ưƺƭƬƮƶƿ� ƶ� ƻƴǅƱ�
ƹƬ� ƺƽƹƺƮƱ� ƷƴƻƴưƹƺƯƺ� ƶƺƹǂƱƹƾƼƬƾƬ� ƴƳ� ƭƴƺƸƬƽƽǇ� ƳƸƱƵ�
ƼƺưƬ�?LSR�ǜ�ƝƱƻƾƴƹ'ƻƷƬƹƾ�"ƻƼƺƴƳƮƺưƽƾƮƺ�ƀƳƭƱƶƴƽƾƬƹ&�
\�+323�Ư(#5�2/�"./�#�ƻƬǂƴƱƹƾƬƸ�",'ǋ�ƯƼƿƻƻƬ#�ƭǇƷƬ�ƻƼƺƮƱ-
ưƱƹƬ�ƟſƟ(�ƑƽƱ�ƭƺƷǈƹǇƱ�Ʈ�ƺƽƹƺƮƹƺƸ�ƷƱǃƴƷƴƽǈ�ƬƸƭƿƷƬ-
ƾƺƼƹƺ(
ƞƺƯƷƬƽƹƺ�ƾƼƬưƴǂƴƺƹƹƺƵ�ƶƺƸƻƷƱƶƽƹƺƵ�ƾƱƼƬƻƴƴ�ƭƺƷǈ-

ƹǇƸ�ƹƬƳƹƬǃƬƷƴ�ƮƹƿƾƼǈ�ƻƼƺƾƴƮƺƮƴƼƿƽƹǇƵ�ƻƼƱƻƬƼƬƾ�Ƭǂƴ-
ƶƷƺƮƴƼ�/**�ƸƯ�.�ƼƬƳƬ�ƽƿƾƶƴ�Ʈ�ƾƱǃƱƹƴƱ�/'1�ưƹƱƵ(�ƙƱƽƾƹƬǋ�
ƾƱƼƬƻƴǋ�ƮƶƷǊǃƬƷƬ�ƺƭƱƳƭƺƷƴƮƬǊǅƴƱ�ƽƼƱưƽƾƮƬ�ưƺ�ƴ�ƻƺ-
ƽƷƱ�ƿƻƺƾƼƱƭƷƱƹƴǋ�ƻƴǅƴ&�ƺƼƺǄƱƹƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ�*&*0��
ƼƬƽƾƮƺƼƺƸ� ǁƷƺƼƯƱƶƽƴưƴƹƬ� "+4+� ưƴƽƾƴƷƷƴƼƺƮƬƹƹƺƵ� Ʈƺ-
ưƺƵ�ưƺ�-'ǁ�ƼƬƳ�Ʈ�ƽƿƾƶƴ#&�Ƭ�ƾƬƶƲƱ�ƬƻƻƷƴƶƬǂƴƴ�*&,/��ƺƶ-
ƽƺƷƴƹƺƮƺƵ�ƸƬƳƴ�"-'.�ƼƬƳƬ�Ʈ�ưƱƹǈ�Ʈ�ƾƱǃƱƹƴƱ�1'+*�ưƹƱƵ#(�
ƐƺƷǈƹǇƱ�,'ƺƵ�ƯƼƿƻƻǇ�ƹƬƼǋưƿ�ƽ�ƾƼƬưƴǂƴƺƹƹǇƸ�ƺƭǅƴƸ�ƴ�
ƸƱƽƾƹǇƸ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƸ� ƷƱǃƱƹƴƱƸ�ưƺƻƺƷƹƴƾƱƷǈ-
ƹƺ�ƻƺƷƿǃƬƷƴ�ƭƴƺƷƺƯƴǃƱƽƶƴ�ƬƶƾƴƮƹƿǊ�ưƺƭƬƮƶƿ�ƝƱƻƾƴƹ'
ƻƷƬƹƾ�ưƺ�ƱưǇ�ƻƺ�+',�ƶƬƻƽƿƷƱ�"*&,/�Ư#�-'.�ƼƬƳƬ�Ʈ�ưƱƹǈ�ƺƾ�
-*�ưƺ�0*�ưƹƱƵ(�ƏƶƾƴƮƹǇƸ�ƶƺƸƻƺƹƱƹƾƺƸ�ưƺƭƬƮƶƴ�ǋƮƷǋ-
Ǌƾƽǋ�ƷƴƻƴưƹǇƵ�ƶƺƹǂƱƹƾƼƬƾ&�ƽƺưƱƼƲƬǅƴƵ�ƹƬƽǇǅƱƹƹǇƱ�
ƴ�ƹƱƹƬƽǇǅƱƹƹǇƱ�ƲƴƼƹǇƱ�ƶƴƽƷƺƾǇ(�ƞƼƱưƴ�ƹƴǁ�ƺƽƺƭƿǊ�
ǂƱƹƹƺƽƾǈ� ƻƼƱưƽƾƬƮƷǋƱƾ� ƷƴƹƺƷƱƮƬǋ� "ƺƸƱƯƬ� 0#&� ƷƴƹƺƷƱ-
ƹƺƮƬǋ�"ƺƸƱƯƬ�-#�ƴ�ƺƷƱƴƹƺƮƬǋ�"ƺƸƱƯƬ�3#�ƶƴƽƷƺƾǇ(�ƜƺƸƴ-
Ƹƺ�ƹƴǁ�ƽƺưƱƼƲƴƾƽǋ�ǄƴƼƺƶƴƵ�ƽƻƱƶƾƼ�ƳƬƸƱƹƴƸǇǁ�ƴ�ƹƱ-
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ƳƬƸƱƹƴƸǇǁ� ƬƸƴƹƺƶƴƽƷƺƾ&� ƸƬƶƼƺǜ� ƴ� ƸƴƶƼƺǉƷƱƸƱƹƾƺƮ(�
ƚƬƴƭƺƷƱƱ�ƳƹƬǃƴƸǇƱ�ƬƸƴƹƺƶƴƽƷƺƾǇ�ƻƼƱưƽƾƬƮƷƱƹǇ�ƮƬ-
ƷƴƹƺƸ&�ƷƱƵǂƴƹƺƸ&�ƴƳƺƷƱƵǂƴƹƺƸ&�ƷƴƳƴƹƺƸ&�ƾƼƱƺƹƴƹƺƸ&�
ǀƱƹƴƷƬƷƬƹƴƹƺƸ&�ƾƴƼƺƳƴƹƺƸ(
ƜƼƴ� ƺƭƼƬƭƺƾƶƱ� ưƬƹƹǇǁ� ƴƽƻƺƷǈƳƺƮƬƷƴ� ƻƬƶƱƾ� ƻƼƺ-

ƯƼƬƸƸƹƺƯƺ� ƺƭƱƽƻƱǃƱƹƴǋ�Gb\khlh_m� ?q\^e� ,**1� ƴ� ƻƬƶƱƾ�
ƻƼƺƯƼƬƸƸǇ� �<bhlmZm� ,**3�&� ƻƬƼƬƸƱƾƼƴǃƱƽƶƴƱ� "ƶƼƴ-
ƾƱƼƴƵ� ƞƾǈǊưƱƹƾƬ#� ƴ� ƹƱƻƬƼƬƸƱƾƼƴǃƱƽƶƴƱ� "ƶƼƴƾƱƼƴƵ�
O'ƑƴƷƶƺƶƽƺƹƬ'ƙƬƹƹƬ'ƀƴƾƹƴ#�ƸƱƾƺưǇ(�ƑǇǃƴƽƷǋƷƴ�ƽƼƱư-
ƹƱƬƼƴǀƸƱƾƴǃƱƽƶƿǊ�ƮƱƷƴǃƴƹƿ�"Ɠ#�ƴ�ƻƺƯƼƱǄƹƺƽƾǈ�ƽƼƱư-
ƹƱƬƼƴǀƸƱƾƴǃƱƽƶƺƵ� "Ʊ#(� ƒƷǋ� ƺǂƱƹƶƴ� ƼƬƳƷƴǃƴƵ� ƸƱƲưƿ
ưƮƿƸǋ�ƽƼƱưƹƱƬƼƴǀƸƱƾƴǃƱƽƶƴƸƴ�ƺƻƼƱưƱƷǋƷƴ�ƶƼƴƾƱƼƴƵ
ƞƾǈǊưƱƹƾƬ� "m#� ƴ� Ʈ� ưƬƷǈƹƱƵǄƱƸ� ƺƻƼƱưƱƷǋƷƴ� ƮƱƼƺǋƾ-
ƹƺƽƾǈ� ƺǄƴƭƶƴ� "Ƽ#(� ƜƼƴ� Ƽ6*&*/� ƼƬƳƷƴǃƴǋ� ƸƱƲưƿ� ưƮƿƸǋ
ƽƼƱưƹƱƬƼƴǀƸƱƾƴǃƱƽƶƴƸƴ�ƽǃƴƾƬƷƴ�ưƺƽƾƺƮƱƼƹǇƸƴ(

ƞƔƖƁƙƩƠƐƠƨ
Ƒ� ƬƹƬƸƹƱƳƱ� ƻƬǂƴƱƹƾƺƮ� ƺƭƱƴǁ� ƯƼƿƻƻ� ƺƾƸƱǃƬƷƴƽǈ�

ƺƽƾƼǇƱ�ƴ�ǁƼƺƹƴǃƱƽƶƴƱ�ƼƱƽƻƴƼƬƾƺƼƹǇƱ�ƳƬƭƺƷƱƮƬƹƴǋ&�Ʈ�
ƾƺƸ�ǃƴƽƷƱ�ƯƼƴƻƻ&�ƾƺƹƳƴƷƷƴƾǇ&�ƬƹƱƸƴǋ&�ƮƱƾƼǋƹƬǋ�ƺƽƻƬ&�
ƳƬƭƺƷƱƮƬƹƴǋ�ƯƱƻƬƾƺƭƴƷƴƬƼƹƺƵ�ƽƴƽƾƱƸǇ�ƴ�ưƼ(�ƜƼƴ�ƺƽ-
ƸƺƾƼƱ� ƹƬ� ƺƾƱǃƹƺƵ� ƴ� ƯƴƻƱƼƱƸƴƼƺƮƬƹƹƺƵ� ƞƛƝ� ƮǇǋƮƷǋ-
Ʒƴƽǈ�ƸƹƺƲƱƽƾƮƱƹƹǇƱ&�ƴƹƺƯưƬ�ƽƷƴƮƬǊǅƴƱƽǋ�ƸƱƲưƿ�ƽƺ-
ƭƺƵ&�ƼƱƳƶƺ�ƭƺƷƱƳƹƱƹƹǇƱ�ǉƼƺƳƴƴ�ƼƬƳƷƴǃƹƺƵ�ƷƺƶƬƷƴƳƬ-
ǂƴƴ�"ƾƬƭƷƴǂƬ�+#(
ƚƬƴƭƺƷƱƱ� ǃƬƽƾƺ� ǉƼƺƳƴƴ� ƼƬƽƻƺƷƬƯƬƷƴƽǈ� ƹƬ� ƽƷƴƳƴ-

ƽƾƺƵ� ƺƭƺƷƺǃƶƱ� ǋƳǇƶƬ� "ƶƼƬǋǁ&� ƶƺƹǃƴƶƱ� ƴ� ƽƻƴƹƶƱ#� Ʈ� +/1�
"2-&*0�#�ƽƷƿǃƬǋǁ�ƴ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƱ�Ưƿƭ�ǜ�Ʈ�/,�ƽƷƿ-

ǃƬǋǁ�",1&/+�#&�ƹƬ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƱ�ǅƱƶ�ǜ�Ʈ�01�ƽƷƿǃƬ-
ƱƮ�"-/&..�#&�ƬƷǈƮƱƺƷǋƼƹƺƸ�ƺƾƼƺƽƾƶƱ�".,�ǜ�,,&,,�#&�ƽƷƴ-
ƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƱ�ưƱƽƱƹ�",+�ƽƷƿǃƬƱƮ�ǜ�++&++�#&�ƾƮƱƼưƺƱƸ�
ƹƱƭƱ�",+�ƽƷƿǃƬƵ�ǜ�++&++�#&�ƸǋƯƶƺƸ�ƹƱƭƱ�"+.�ǜ�1&.*�#(

ƜƼƴ� ƺƭƽƷƱưƺƮƬƹƴƴ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƼƾƬ� ƭƺƷǈ-
ƹǇǁ�ưƺ�ƷƱǃƱƹƴǋ�ƺƾƸƱǃƱƹƺ&�ǃƾƺ�ƿ�3*� "20&/�#�ƻƬǂƴƱƹƾƺƮ�
+'Ƶ� ƯƼƿƻƻǇ� ƺƹƬ� ƭǇƷƬ� ƯƴƻƱƼƱƸƴƼƺƮƬƹƬ� ƴ� ƿ� +**� "30�#
ƭƺƷǈƹǇǁ�ƺƾƱǃƹƬ&�Ƭ�Ʈƺ�,'Ƶ�ƯƼƿƻƻƱ�ƯƴƻƱƼƱƸƴǋ�ƽƷƴƳƴƽƾƺƵ
ƺƭƺƷƺǃƶƴ� ƹƬƭƷǊưƬƷƬƽǈ� ƿ� 1.� "21&+�#� ƴ� ƺƾƱǃƹƺƽƾǈ� ƭǇƷƬ
ƿ�2+�"3/&-��#�ƭƺƷǈƹǇǁ(�ƚƱƺƭǁƺưƴƸƺ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƿ�+.
"+-&/�#�ƴ�++�"+,&3�#�ƻƬǂƴƱƹƾƺƮ&�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�Ʈ�+'Ƶ�ƴ
,'Ƶ� ƯƼƿƻƻƱ&� ƽƷƴƳƴƽƾƬǋ� ƺƭƺƷƺǃƶƬ� ƭǇƷƬ� ƳƬƽƾƺƵƹƺ'ƯƴƻƱ-
ƼƱƸƴƼƺƮƬƹƬ&�ǃƾƺ�ǁƬƼƬƶƾƱƼƹƺ�ƻƼƴ�ƾǋƲƱƷƺƵ�ǀƺƼƸƱ�žƞ�ƽ
ƽƺƻƿƾƽƾƮƿǊǅƴƸƴ� ƽƺƸƬƾƴǃƱƽƶƴƸƴ� ƳƬƭƺƷƱƮƬƹƴǋƸƴ� "ƾƬ-
ƭƷƴǂƬ�,#(
�ƞ�ƻƺƸƺǅǈǊ�ƻƺƷƴƸƱƼƬƳƹƺ'ǂƱƻƹƺƵ�ƼƱƬƶǂƴƴ�Ʈ�ƼƱƬƷǈ-

ƹƺƸ�ƮƼƱƸƱƹƴ�ƮǇǋƮƷǋƷƬƽǈ�ƒƚſ�ƯƱƼƻƱƽƬ(�ƟƬƶ&�ƽ�ƻƺƸƺǅǈǊ�
ƸƺƷƱƶƿƷǋƼƹƺ'ƯƱƹƱƾƴǃƱƽƶƴǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƴƳ�+23�ƭƺƷǈ-
ƹǇǁ�ƻƺƷƺƲƴƾƱƷǈƹƬǋ�ƼƱƬƶǂƴǋ�ƭǇƷƬ�ƿ�+00�"21&2-�#�ƻƬǂƴ-
ƱƹƾƺƮ&�Ʈ�+,&+0��",-�ƭƺƷǈƹǇǁ#�ƼƱƳƿƷǈƾƬƾ�ƭǇƷ�ƺƾƼƴǂƬƾƱƷǈ-
ƹǇƵ(�ƛƾƼƴǂƬƾƱƷǈƹǇƵ�ƼƱƳƿƷǈƾƬƾ�ƻƺƷƿǃƱƹ�Ʈ�ƽƮǋƳƴ�ƽ�ƻƺƳư-
ƹƴƸ�ƺƭƼƬǅƱƹƴƱƸ�ƺƾ�ƹƬǃƬƷƬ�ƳƬƭƺƷƱƮƬƹƴǋ�ƴ�ƾƼƿưƹƺƽƾǈǊ�
ƮƳǋƾƴǋ�ƻƼƺƭǇ(�ƛưƹƬƶƺ�ƶƷƴƹƴǃƱƽƶƴƸƴ�ƴ�ƷƬƭƺƼƬƾƺƼƹǇƸƴ�
ƻƺƶƬƳƬƾƱƷǋƸƴ�ưƴƬƯƹƺƳ�ƭƺƷǈƹǇǁ�ƻƺưƾƮƱƼƲưƬƷƽǋ(
ƕƹƬǃƱƹƴǋ�ƻƺƶƬƳƬƾƱƷƱƵ�ƳƿƭƹƺƯƺ�ƹƬƷƱƾƬ�Ʈ�+'Ƶ�ƯƼƿƻƻƱ�

ưƺ� ƷƱǃƱƹƴǋ� �ǁƺƼƺǄƴƵ� ƿƼƺƮƱƹǈ�� Ɩž'žƑ� ƺƻƼƱưƱƷǋƷƽǋ� ƿ�
.&2�&��ƿưƺƮƷƱƾƮƺƼƴƾƱƷǈƹǇƵ�ƿƼƺƮƱƹǈ��ǜ�ƿ�ƭƺƷǈǄƴƹƽƾƮƬ�
ƻƬǂƴƱƹƾƺƮ�ƴ�ƽƺƽƾƬƮƷǋƷ�//&2�&��ƻƷƺǁƬǋ�ƺǂƱƹƶƬ��ưƴƬƯƹƺ-
ƽƾƴƼƺƮƬƷƬƽǈ� ƿ� -3&.�� ƭƺƷǈƹǇǁ(� Ƒ� ƯƼƿƻƻƱ� ,� �ǁƺƼƺǄƴƵ��
ƿƼƺƮƱƹǈ� ƺƻƼƱưƱƷǋƷƽǋ� ƿ� -&/�&� �ƿưƺƮƷƱƾƮƺƼƴƾƱƷǈƹǇƵ�
ƿƼƺƮƱƹǈ��ƳƿƭƹƺƯƺ�ƹƬƷƱƾƬ�ƭǇƷ�ƿ�//&-��ƭƺƷǈƹǇǁ�ƴ��ƻƷƺ-
ǁƺƵ��ǜ�ƿ�.+&,��"ƾƬƭƷƴǂƬ�-#(
ƚƬ�ƺƽƹƺƮƬƹƴƴ�ƻƺƶƬƳƬƾƱƷƱƵ�ƝƙƏ�ǜ�ƴƹưƱƶƽƬ�ƺƻƼƱưƱ-

ƷǋƷƴ�ƽƾƱƻƱƹǈ�ƾǋƲƱƽƾƴ�ƯƴƹƯƴƮƴƾƬ�ƿ�ƭƺƷǈƹǇǁ�ƽ�žƞ(�ƟƬƶ&�Ʈ�
+'Ƶ�ƯƼƿƻƻƱ�ưƺ�ƷƱǃƱƹƴǋ�ƷƱƯƶƬǋ�ƽƾƱƻƱƹǈ�ƯƴƹƯƴƮƴƾƬ�ƺƻƼƱ-
ưƱƷǋƷƬƽǈ� ƿ� +*&0�&� ƽƼƱưƹƱƱ� ƾƱǃƱƹƴƱ� ǜ� ƿ� ƭƺƷǈǄƴƹƽƾƮƬ�
ƭƺƷǈƹǇǁ�ƴ�ƽƺƽƾƬƮƷǋƷƺ�//&2�&�ƾǋƲƱƷƬǋ�ƽƾƱƻƱƹǈ�ƻƺƼƬƲƱ-
ƹƴǋ�ǜ�ƿ�--&1��ƻƬǂƴƱƹƾƺƮ(�Ƒ�ƯƼƿƻƻƱ�,'Ƶ�ƷƱƯƶƬǋ�ƽƾƱƻƱƹǈ�
ƺƻƼƱưƱƷǋƷƬƽǈ�ƿ�2&,�&�ƽƼƱưƹǋǋ�ƽƾƱƻƱƹǈ�ƯƴƹƯƴƮƴƾƬ�ƭǇƷƬ�
ƿ�/1&0��ƴ�ƾǋƲƱƷƬǋ�ǜ�ƿ�-.&+��"ƾƬƭƷƴǂƬ�.#(
ſƺƷƴǃƱƽƾƮƱƹƹǇƱ� ƻƺƶƬƳƬƾƱƷƴ� ƸƱƽƾƹǇǁ� ǀƬƶƾƺƼƺƮ�

ƳƬǅƴƾǇ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƿ� ƭƺƷǈƹǇǁ� žƞ� ƽƺƽƾƬƮƴƷƴ� Ʈ� +'Ƶ� ƴ�
Ʈƺ� ,'Ƶ� ƯƼƿƻƻƱ� ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ4� ƷƴƳƺǂƴƸ� +*&*�*&-� ƴ�
+*&/�*&,� "ƸƶƯ)ƸƷ#5� ǀƬƯƺǂƴƾƺƳ� -*&*-�*&-*� ƴ� -*&*1�*&,*�

ľżſŻŻƇ ŘűůŶŬƋ�ŽžűŻűŹƈ�
ŏŭŽ(�)�"�#

ŞżűŰŹƋƋ�Žžű-
ŻűŹƈ�ŏŭŽ(�)�"�#

şƋŲűŷŬƋ�ŽžűŻűŹƈ�
ŏŭŽ(�)�"�#

+'Ƌ�"g7+*.# ++�"+*&0# /2�"//&2# -/�"--&1#

,'Ƌ�"g72/# 1�"2&,# .3�"/1&0# ,3�"-.&+#

Таблица 4. Показатели РМА у пациентов 
до лечения (степень тяжести гингивита)

Table 4. PMA parameters in patients before 
treatment (severity of gingivitis)

ľżſŻŻƇ ľŴŻűżűŸŴƋ�ŏŭŽ(�
)�"�#

śžűƃŹźŽžƈ�ŏŭŽ(�
)�"�#

ŕŬŽžźŵŹŬƋ�ůŴŻű-
żűŸŴƋ�ŏŭŽ(�)�"�#

+'Ƌ�"g7+*.# 0 0 0

,'Ƌ�"g72/# -�"-&/# ,�",&0# 0

Таблица 5. Состояние слизистой оболочки 
рта пациентов после лечения

Table 5. Condition of the oral mucosa 
of patients after treatment

ľżſŻŻƇ šźżźƄŴŵ�ŏŭŽ(�
)�"�#

ŀŰźŮŷűžŮźżŴ-
žűŷƈŹƇŵ�ŏŭŽ(�

)�"�#

ŜŷźƁźŵ�ŏŭŽ(�)�
"�#

+'Ƌ�"g7+*.# /�".&2# /2�"//&2# .+�"-3&.#

,'Ƌ�"g72/# -�"-&/# .1�"//&-# -/�".+&,#

Таблица 3. Показатели ИГ-ГВ 
у пациентов до лечения

Table 3. Indicators of OHI-S 
in patients before treatment

ľżſŻŻƇ ľŴŻűżűŸŴƋ�ŏŭŽ(�
)�"�#

śžűƃŹźŽžƈ�ŏŭŽ(�
)�"�#

ŕŬŽžźŵŹŬƋ�ůŴŻű-
żűŸŴƋ�ŏŭŽ(�)�"�#

+'Ƌ�"g7+*.# 3*�"20&/# +**�"30# +.�"+-&/#

,'Ƌ�"g72/# 1.�"21&+# 2+�"3/&-# ++�"+,&3#

Таблица 2. Состояние слизистой оболочки 
рта у пациентов до лечения

Table 2. Condition of the oral mucosa 
in patients before treatment

ľżſŻ-
ŻƇ

ŜŬ
ƂŴ
űŹ
žź
Ů�
Ů�

ůż
ſŻ
Żű

ŘźŶŬŷŴųŬƂŴƋ�ŮƇŽƇŻŬŹŴŵ�ŹŬ�ŽŷŴųŴŽžźŵ�źŭźŷźƃŶű�żžŬ

ť
űŶ
Ŭ

Œű
ŽŹ
Ƈ

ľſ
ŭƇ

ř
Ƌů
Ŷź
ű�
Źű
ŭź

şŮ
űż
Űź
ű�
Źű
ŭź

ŏŷ
ƈŮ
űź
ŷƋ
żŹ
Ƈŵ

�
źž
żź
Žž
źŶ

ūų
ƇŶ

+'Ƌ 104 40 11 27 9 9 20 87

,'Ƌ 85 27 10 25 5 12 22 70

őŽűůź�
"�#

189 
"+**#

67 
"-/&..#

21 
"++&++#

52 
",1&/+#

14 
"1&.*#

21 
"++&++#

42 
",,&,,#

157 
"2-&*0#

Таблица 1. Локализация эрозий на слизистой 
оболочке полости рта при герпетическом 

стоматите (количество случаев)

Table 1. Localization of erosions on the oral mucosa 
in case of herpetic stomatitis (number of cases)
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"�#5�ƿƼƺƮƱƹǈ�ƴƸƸƿƹƺƯƷƺƭƿƷƴƹƬ�Ə�ƽƱƶƼƱƾƺƼƹƺƵ�ǀƼƬƶǂƴƴ�
*&.+�*&+*�ƴ�*&.*�*&+/�"ƸƯ)ƸƷ#�"ƾƬƭƷƴǂƬ�2#(
ƛƭƽƷƱưƺƮƬƹƴƱ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƼƾƬ�ƻƺƽƷƱ�ƻƼƺ-

ƮƱưƱƹƹƺƯƺ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƷƱǃƱƹƴǋ�ƻƺƶƬƳƬƷƺ&�ǃƾƺ�ƿ�ƭƺƷǈ-
ƹǇǁ� +'Ƶ� ƯƼƿƻƻǇ� ƯƴƻƱƼƱƸƴǋ&� ƺƾƱƶ� ƴ� ƶƼƺƮƺƾƺǃƴƮƺƽƾǈ&�
ƹƬƭƷǊưƬƱƸǇƱ� ƻƼƴ� ƻƱƼƮƺƸ� ƺƭƼƬǅƱƹƴƴ&� ƻƺƽƷƱ� ƷƱǃƱ-
ƹƴǋ� ƻƺƷƹƺƽƾǈǊ� ƹƺƼƸƬƷƴƳƺƮƬƷƴƽǈ� "*�#&� Ƭ� Ʈƺ� ,'Ƶ� ƯƼƿƻ-
ƻƱ�ƯƴƻƱƼƱƸƴƼƺƮƬƹƹƬǋ�ƽƷƴƳƴƽƾƬǋ�ƹƬƭƷǊưƬƷƬƽǈ�Ʈ�-&/��
ƽƷƿǃƬƱƮ&�ƺƾƱǃƹƺƽƾǈ�ǜ�,&0�&�ƶƼƺƮƺƾƺǃƴƮƺƽƾǈ�Ʈ�ƻƺƷƺƽƾƴ�
ƼƾƬ�ǜ�+&2�(�ƚƬ�Ƴƿư�ƭǇƷƴ�ƲƬƷƺƭǇ�ƻƬǂƴƱƹƾƺƮ�+'Ƶ�ƴ�ƯƼƿƻƻǇ�
,�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�Ʈ�+&*��ƴ�+&+��ƽƷƿǃƬƱƮ�"ƾƬƭƷƴǂƬ�/#(
ƝƱƳƿƷǈƾƬƾǇ�ƺƻƼƱưƱƷƱƹƴǋ�ƯƴƯƴƱƹƴǃƱƽƶƺƯƺ�ƽƺƽƾƺǋƹƴǋ�

ƻƺƷƺƽƾƴ� ƼƾƬ� ƿ� ƭƺƷǈƹǇǁ� ƽ� žƞ� ƻƺƽƷƱ� ƷƱǃƱƹƴǋ� ƻƺ� ƴƹưƱƶ-
ƽƿ�ƯƴƯƴƱƹǇ�ƼƾƬ�"Ɩž'žƑ#�ƻƺƶƬƳƬƷƴ4�Ʈ�+'Ƶ�ƯƼƿƻƻƱ��ƻƷƺǁƺƵ�
ƿƼƺƮƱƹǈ��ƹƱ�ƺƻƼƱưƱƷǋƷƽǋ&�Ʈƺ�,'Ƶ�ƯƼƿƻƻƱ�ƺƹ�ƮǇǋƮƷƱƹ�Ʈ�
-&/��ƽƷƿǃƬƱƮ(�ƞ��ƿưƺƮƷƱƾƮƺƼƴƾƱƷǈƹǇƸ�ƿƼƺƮƹƱƸ��ƯƴƯƴ-
ƱƹǇ�ƭǇƷƺ�-.&0��ƴ�./&2��ƻƬǂƴƱƹƾƺƮ&�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�Ʈ�
+'Ƶ�ƴ�Ʈƺ�,'Ƶ�ƯƼƿƻƻƱ(�ƀ�ƭƺƷǈǄƴƹƽƾƮƬ�ƭƺƷǈƹǇǁ�ƻƺƽƷƱ�ƻƼƺ-
ƮƱưƱƹƹƺƯƺ� ƷƱǃƱƹƴǋ� Ʈ� +'Ƶ� ƯƼƿƻƻƱ� ƺƻƼƱưƱƷǋƷƽǋ� �ǁƺƼƺ-

ǄƴƵ�ƿƼƺƮƱƹǈ��ǜ�0.&.��ƴ�ƿ�/*&0��ƭƺƷǈƹǇǁ�Ʈƺ�,'Ƶ�ƯƼƿƻƻƱ�
"ƟƬƭƷƴǂƬ�0#(
ƜƺƽƷƱ� ƻƼƺƮƱưƱƹƹƺƯƺ� ƷƱǃƱƹƴǋ� ƭƺƷǈƹǇǁ� ƻƺ� ƼƱƳƿƷǈ-

ƾƬƾƬƸ�ƻƺƶƬƳƬƾƱƷƱƵ�ƴƹưƱƶƽƬ�ƝƙƏ�Ʈ�+'Ƶ�ƯƼƿƻƻƱ�ƾǋƲƱƷƬǋ�
ƽƾƱƻƱƹǈ� ƯƴƹƯƴƮƴƾƬ� ƹƱ� ƺƻƼƱưƱƷǋƷƬƽǈ&� Ʈ� ƯƼƿƻƻƱ� ,� ƮǇ-
ǋƮƷƱƹƬ�Ʈ�-&/��ƽƷƿǃƬƱƮ(�ƞƺ�ƽƼƱưƹƱƵ�ƽƾƱƻƱƹǈǊ�ƾƱǃƱƹƴǋ�
ƯƴƹƯƴƮƴƾƬ� ƭǇƷƺ� /2� ",0&3�#� ƴ� -/� ".,&.�#� ƭƺƷǈƹǇǁ&� ƽƺ-
ƺƾƮƱƾƽƾƮƱƹƹƺ� Ʈ� ƯƼƿƻƻƱ� +� ƴ� ƯƼƿƻƻƱ� ,(� ƀ� ƭƺƷǈǄƴƹƽƾƮƬ�
ƻƬǂƴƱƹƾƺƮ�ƻƺƽƷƱ�ƶƿƼƽƬ�ƶƺƸƻƷƱƶƽƹƺƵ�ƾƱƼƬƻƴƴ�Ʈ�ƺƭƱƴǁ�
ƯƼƿƻƻƬǁ�ƺƻƼƱưƱƷǋƷƬƽǈ�ƷƱƯƶƬǋ�ƽƾƱƻƱƹǈ�Ʈ�1-&+��ƴ�/.&+��
ƽƷƿǃƬƱƮ�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ�Ʈ�+'Ƶ�ƴ�,'Ƶ�ƯƼƿƻƻƱ�"ƟƬƭƷƴǂƬ�1#(
ƖƸƸƿƹƺƷƺƯƴǃƱƽƶƴƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƻƺƶƬƳǇƮƬǊƾ&�ǃƾƺ�ƿ�

ƭƺƷǈƹǇǁ&�ƽƾƼƬưƬǊǅƴǁ�žƞ&�ƻƼƴ�ƮƽƱǁ�ƶƷƴƹƴǃƱƽƶƴǁ�ǀƺƼ-
ƸƬǁ� ƭƺƷƱƳƹƴ� ƻƺƽƷƱ� ƾƱƼƬƻƴƴ� ƺƭƹƬƼƿƲƱƹ� ưƺƽƾƺƮƱƼƹǇƵ�
ƻƺƳƴƾƴƮƹǇƵ� ƽưƮƴƯ� ƻƺ� ƮƽƱƸ� ƻƬƼƬƸƱƾƼƬƸ(� ƜƺƽƷƱ� ƷƱǃƱ-
ƹƴǋ�žƞ�ƻƺƶƬƳƬƾƱƷƴ�ƸƱƽƾƹƺƯƺ�ƴƸƸƿƹƴƾƱƾƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�Ʈ�
+'Ƶ�ƴ�Ʈƺ�,'Ƶ�ƯƼƿƻƻƱ&�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ&�ƻƺƮǇƽƴƷƴƽǈ4�ƾƴƾƼ�
ƷƴƳƺǂƴƸƬ�ƽƺƽƾƬƮƴƷ�+1&*�*&/�ƴ�+/&2�*&.�"ƸƶƯ)ƸƷ#5�ƻƺƶƬ-
ƳƬƾƱƷǈ�ǀƬƯƺǂƴƾƺƳƬ� ƿƮƱƷƴǃƴƷƽǋ�ưƺ�/.&0�,&*�ƴ�/,&.�+&3�
"�#5�ƿƼƺƮƱƹǈ�ƴƸƸƿƹƺƯƷƺƭƿƷƴƹƬ�Ə�ƽƱƶƼƱƾƺƼƹƺƵ�ǀƼƬƶǂƴƴ�
ƽƺƽƾƬƮƴƷ�*&0/�*&*3�ƴ�*&0+�*&*3�"ƸƯ)ƸƷ#�"ƟƬƭƷƴǂƬ�2#(
ƜƬǂƴƱƹƾǇ�ƺƭƱƴǁ�ƯƼƿƻƻ�ƹƬƭƷǊưƬƷƴƽǈ�Ʈ�ƾƱǃƱƹƴƱ�ƯƺưƬ�

ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƹƺƯƺ�ƷƱǃƱƹƴǋ(�ƐǇƷƺ�ƮǇǋƽƹƱƹƺ�ƶƺƷƴǃƱ-
ƽƾƮƺ� ƼƱǂƴưƴƮƺƮ� ƯƱƼƻƱƾƴǃƱƽƶƺƯƺ� ƽƾƺƸƬƾƴƾƬ� ƿ� ƻƬǂƴƱƹ-
ƾƺƮ�Ʈ�ƾƱǃƱƹƴƴ�ǉƾƺƯƺ�ƻƱƼƴƺưƬ(
Ƒƺ� ,'Ƶ� ƯƼƿƻƻƱ� Ʈ� ƻƱƼƮǇƱ� -� ƸƱƽǋǂƬ� ƹƬƭƷǊưƱƹƴǋ� ƼƱ-

ǂƴưƴƮǇ�ƹƬƭƷǊưƬƷƴƽǈ�ƿ�2�ƻƬǂƴƱƹƾƺƮ�"3&.+�#&�ƾƺƯưƬ�ƶƬƶ�
Ʈ�+'Ƶ� ƯƼƿƻƻƱ�ƼƱǂƴưƴƮǇ�ƳƬƭƺƷƱƮƬƹƴǋ�ƹƱ�ƹƬƭƷǊưƬƷƴƽǈ(�
ƚƬ�0'Ƶ�ƸƱƽǋǂ�ƹƬƭƷǊưƱƹƴǋ�ƼƱǂƴưƴƮ�ƳƬƭƺƷƱƮƬƹƴǋ�ƻƺƶƬ-
ƳƬƷ�ƮǇƽƺƶƴƵ�ƻƼƺǂƱƹƾ�Ʈƺ�,'Ƶ�ƯƼƿƻƻƱ&�ǃƾƺ�ƽƺƽƾƬƮƴƷƺ�+.�
"+0&.1�#�ƭƺƷǈƹǇǁ&�Ƭ�Ʈ�+'Ƶ� ƯƼƿƻƻƱ�ǉƾƺƾ�ƻƺƶƬƳƬƾƱƷǈ�ƭǇƷ�
ƼƬƮƱƹ�,�"+&3,�#(�ƚƬ�+,'Ƶ�ƸƱƽǋǂ�ƹƬƭƷǊưƱƹƴǋ�Ʈƺ�,'Ƶ�ƯƼƿƻ-
ƻƱ�ƼƱǂƴưƴƮǇ�ƮƽƾƼƱǃƬƷƴƽǈ�ƿ�+-�"+/&,3�#�ƭƺƷǈƹǇǁ&�ƾƺƯưƬ�
ƶƬƶ�Ʈ�+'Ƶ� ƯƼƿƻƻƱ�ǉƾƺƾ�ƻƺƶƬƳƬƾƱƷǈ�ƭǇƷ�ƼƬƮƱƹ�-� ",&22�#�

ŕŹŬƃűŹŴű�Ŗľ'ľő

+'Ƌ�ůżſŻŻŬ�"g�7�+*.# ,'Ƌ�ůżſŻŻŬ�"g�7�2/#
Űź�ŷűƃű-
ŹŴƋ ŻźŽŷű Űź�ŷűƃű-

ŹŴƋ ŻźŽŷű

ŏŭŽ � ŏŭŽ � ŏŭŽ � ŏŭŽ �
šźżźƄŴŵ 5 4,5 67 64,4*** 3 3,5 43 50,6***

ŀŰźŮŷűžŮźżŴžűŷƈ-
ŹƇŵ 58 55,8 36 34,6** 47 55,3 39 45,9

ŜŷźƁźŵ 41 39,4 0 0 35 41,2 3 3,5***^

Таблица 6. Сравнительные данные показателей 
ИГ-ГВ у пациентов до и после лечения

Table 6. Comparative data of OHI-S parameters 
in patients before and after treatment

Примечание: * – различия относительно данных группы 
до лечения значимы (** – P < 0,01, *** – P < 0,001);  
^ – различия относительно данных 1-й группы значимы  
(^ – P < 0,05)

ŞžűŻűŹƈ�
žƋŲűŽžŴ�
ůŴŹůŴŮŴžŬ

�ůżſŻŻŬ�+�"g�7�+*.# ůżſŻŻŬ�,�"g�7�2/#
Űź�ŷűƃű-
ŹŴƋ ŻźŽŷű� Űź�ŷűƃű-

ŹŴƋ ŻźŽŷű

ŏŭŽ � ŏŭŽ � ŏŭŽ � ŏŭŽ �
ŘűůŶŬƋ 11 10,6 76 73,1*** 7 8,2 46 54,1***^^

ŞżűŰŹƋƋ 58 55,8 28 26,9*** 49 57,6 36 42,4*^

şƋŲűŷŬƋ 35 33,7 0 0 29 34,1 3 3,5***^

Таблица 7. Сравнительные данные показателей 
индекса РМА у пациентов до и после лечения

Table 7. Comparative data of PMA index indicators 
in patients before and after treatment

Примечание: * – различия относительно данных внутри 
группы до лечения значимы (* – P < 0,05, *** – P < 0,001); ^ – 
различия относительно данных 1-й группы значимы  
(^ – P < 0,05, ^^ – P < 0,01)

ľżſŻŻŬ
ŝűƂŴŰŴŮ

-�ŸűŽ( 0�ŸűŽ( +,�ŸűŽ(
ŏŭŽ � ŏŭŽ � ŏŭŽ �

+'Ƌ"g7+*.# 0 0 2 1,92* 3 2,88*

,'Ƌ"g72/# 8 9,41 14 16,47 13 15,29

Таблица 9. Частота встречаемости 
рецидивов герпетического стоматита 

в отдаленные сроки после лечения

Table 9. Frequency of recurrence of herpetic 
stomatitis in the long term after treatment

Примечания: * – Р < 0,05 различия относительно данных 
2-й группы достоверны.

ŜźŶŬųŬžűŷŴ ůżſŻŻŬ�+�"g7+*.# ůżſŻŻŬ�,�"g72/#
Űź�ŷűƃűŹŴƋ ŻźŽŷű Űź�ŷűƃűŹŴƋ ŻźŽŷű

ŘŴųźƂŴŸ�"ŸŶů)Ÿŷ# 10,0 ± 0,3 17,0 ± 0,5*** 10,5 ± 0,2 15,8 ± 0,4***^ 7 8,2 46 54,1***^^

ŠŬůźƂŴžźų�"�# 30,03 ± 0,30 54,6 ± 2,0*** 30,07 ± 0,20 52,4 ± 1,9^ 49 57,6 36 42,4*^

lC`�;�"Ÿů)Ÿŷ# 0,41 ± 0,10 0,65 ± 0,09* 0,40 ± 0,15 0,61 ± 0,09*^^ 29 34,1 3 3,5***^

Таблица 8. Сравнительные данные показателей местного иммунитета 
полости рта у пациентов до и после лечения

Table 8. Comparative data of indicators of local immunity of the 
oral cavity in patients before and after treatment

Примечание: * – различия относительно данных внутри группы до лечения значимы (* – P < 0,05, *** – P < 0,001); 
^ – различия относительно данных 1-й группы значимы (^ – P < 0,05, ^^ – P < 0,01)
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"ƟƬƭƷƴǂƬ�3#(�ƜƺƷƺƲƴƾƱƷǈƹƬǋ�ƼƬƳƹƴǂƬ�ǃƬƽƾƺƾǇ�ƼƱǂƴưƴ-
ƮƺƮ�Ʈ�+'Ƶ�ƯƼƿƻƻƱ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƻƺƶƬƳƬƾƱƷǋƸƴ�Ʈƺ�,'Ƶ�
ƯƼƿƻƻƱ�ưƺƽƾƺƮƱƼƹƬ(

ƜƑƟƁƕƓƔƛƗƔ
Ƒ� ƼƱƳƿƷǈƾƬƾƱ� ƻƼƺƮƱưƱƹƹǇǁ� ƶƺƸƻƷƱƶƽƹǇǁ� ƸƱƼƺƻƼƴ-

ǋƾƴƵ�ƿ�ƺƭƽƷƱưƺƮƬƹƹǇǁ�ƻƬǂƴƱƹƾƺƮ�ǁƼƺƹƴǃƱƽƶƺƵ�ƯƱƼƻƱ-
ƾƴǃƱƽƶƺƵ�ƴƹǀƱƶǂƴƱƵ&�ƷƺƶƬƷƴƳƿǊǅƱƵƽǋ�Ʈ�ƻƺƷƺƽƾƴ�ƼƾƬ&�
ƿƷƿǃǄƬƱƾƽǋ�ƯƴƯƴƱƹƴǃƱƽƶƺƱ�ƽƺƽƾƺǋƹƴƱ�ƻƺƷƺƽƾƴ�ƼƾƬ&�ƽƺ-
ƽƾƺǋƹƴƱ�ƾƶƬƹƱƵ�ƻƬƼƺưƺƹƾƬ(
ƝƱƳƿƷǈƾƬƾǇ�ƻƼƺƮƱưƱƹƹƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƻƺưƾƮƱƼƲ-

ưƬǊƾ�ƮƷƴǋƹƴƱ�ƯƱƼƻƱƽƮƴƼƿƽƹƺƵ�ƴƹǀƱƶǂƴƴ�ƹƬ�ƽƺƽƾƺǋƹƴƱ�
ƸƱƽƾƹƺƯƺ�ƴƸƸƿƹƴƾƱƾƬ�ƻƺƷƺƽƾƴ�ƼƾƬ(�ƜƼƱưƷƺƲƱƹƹƬǋ�ƽǁƱ-
ƸƬ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƷƱǃƱƹƴǋ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƭƴƺƷƺƯƴ-
ǃƱƽƶƴ�ƬƶƾƴƮƹƺƵ�ưƺƭƬƮƶƴ�ƝƱƻƾƴƹ'ƻƷƬƹƾ�ƿ�ƭƺƷǈƹǇǁ�ƽ�ƯƱƼ-
ƻƱƾƴǃƱƽƶƴƸ�ƽƾƺƸƬƾƴƾƺƸ�ƽƻƺƽƺƭƽƾƮƿƱƾ�ƿƷƿǃǄƱƹƴǊ�ƴƸ-
ƸƿƹƺƷƺƯƴǃƱƽƶƺƯƺ�ƽƺƽƾƺǋƹƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƻƺ� ƾƴƾƼƿ�Ʒƴ-

ƳƺǂƴƸƬ�ƽƸƱǄƬƹƹƺƵ�ƽƷǊƹǇ&�ǀƬƯƺǂƴƾƺƳƿ�Ʈ�ƻƺƷƺƽƾƴ�ƼƾƬ�
ƴ�ƿƼƺƮƹǊ�ƽƱƶƼƱƾƺƼƹƺƯƺ�ƴƸƸƿƹƺƯƷƺƭƿƷƴƹƬ�Ə(�Ɩƽǁƺưǋ�ƴƳ�
ǉƾƺƯƺ&�ƷƱǃƱƹƴƱ�ǁƼƺƹƴǃƱƽƶƺƯƺ�ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ�ƻƼƺǂƱƽ-
ƽƬ�ƺưƹƴƸƴ�ƻƼƺƾƴƮƺƮƴƼƿƽƹǇƸƴ�ƽƼƱưƽƾƮƬƸƴ�ǋƮƹƺ�ƹƱưƺ-
ƽƾƬƾƺǃƹƺ�U-&+*&+/W(
ƑƶƷǊǃƱƹƴƱ�ƭƴƺƷƺƯƴǃƱƽƶƴ�ƬƶƾƴƮƹƺƵ�ưƺƭƬƮƶƴ�ƝƱƻƾƴƹ'

ƻƷƬƹƾ� Ʈ� ƽǁƱƸƿ� ƶƺƸƻƷƱƶƽƹƺƵ� ƾƱƼƬƻƴƴ� ƻƺƳƮƺƷǋƱƾ� ƻƺƷƿ-
ǃƴƾǈ� ƭƺƷǈǄƿǊ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƻƼƴ� ƷƱǃƱƹƴƴ� ǁƼƺƹƴǃƱ-
ƽƶƺƯƺ� ƯƱƼƻƱƾƴǃƱƽƶƺƯƺ� ƽƾƺƸƬƾƴƾƬ&� ƮǇƼƬƲƬǊǅƿǊƽǋ� Ʈ�
ƿƸƱƹǈǄƱƹƴƴ� ƶƺƷƴǃƱƽƾƮƬ� ƼƱǂƴưƴƮƺƮ� ƴ� ƿƮƱƷƴǃƱƹƴƴ� ƷƬ-
ƾƱƹƾƹƺƯƺ�ƻƱƼƴƺưƬ(

ƒƨƒƜƓƨ
ƖƽƻƺƷǈƳƺƮƬƹƴƱ� ƷƴƻƴưƹƺƯƺ� ƶƺƹǂƱƹƾƼƬƾƬ� ƭƴƺƸƬƽƽǇ�

?LSR�Ʈ�ƶƺƸƻƷƱƶƽƹƺƸ�ƷƱǃƱƹƴƴ�ƯƱƼƻƱƾƴǃƱƽƶƺƯƺ�ƽƾƺƸƬƾƴ-
ƾƬ�ǉǀǀƱƶƾƴƮƹƺ�ƮƷƴǋƱƾ�ƹƬ�ưƴƹƬƸƴƶƿ�ƾƱǃƱƹƴǋ�ƳƬƭƺƷƱƮƬ-
ƹƴǋ&�ƿƷƿǃǄƬƱƾ�ƶƬǃƱƽƾƮƺ�ƲƴƳƹƴ�ƻƬǂƴƱƹƾƺƮ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+( ƐƬƳƬƼƹǇƵ� Ƒ(Ƒ(&� ƑƬƹƱƮƽƶƬǋ� Ɠ(Ə(&� ƜƺƻƺƮƬ� Ɩ(ž(&� ſƺƽƬƼƱƮƬ� ƛ(Ƒ(&

ƙƬƹưƼƬ ƪ(Ƒ( ƛǂƱƹƶƬ ƽƱƶƼƱƾƺƼƹƺƯƺ ƴƸƸƿƹƴƾƱƾƬ ƻƼƴ ƯƱƼƻƱƾƴǃƱƽƶƺƸ
ƻƺƼƬƲƱƹƴƴ ƻƺƷƺƽƾƴ ƼƾƬ( ſƷƴƹƴǃƱƽƶƬǋ ƷƬƭƺƼƬƾƺƼƹƬǋ ưƴƬƯƹƺƽƾƴƶƬ&
,*+-(�Ǯ�1(�ƞ(�0,'0-(

,( ƑƬƹƱƮƽƶƬǋ Ɠ(Ə(& ƙƬƹưƼƬ ƪ(Ƒ( ſƺƸƻƷƱƶƽƹǇƵ ƬƹƬƷƴƳ ƽƺƸƬƾƴ-
ǃƱƽƶƺƯƺ& ƽƺǂƴƬƷǈƹƺƯƺ ƴ ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ ƽƾƬƾƿƽƬ ƻƬǂƴƱƹƾƺƮ ƽ
ƻƼƺǋƮƷƱƹƴǋƸƴ ƯƱƼƻƱƾƴǃƱƽƶƺƵ ƴƹǀƱƶǂƴƴ Ʈ ƻƺƷƺƽƾƴ ƼƾƬ( ƜƼƺƭƷƱƸǇ
ƽƾƺƸƬƾƺƷƺƯƴƴ&�,*+,(�Ǯ�-(�ƞ(�,0',2(

-( ƒƺƷƯƴǁ Ɵ(Ɩ(& ƙƴƹƬƶƺƮƬ Ɠ(ƪ(& ƞƱƼƭƬƱƮ ƒ(Ə( žƱƼƻƱƽƮƴƼƿƽƹǇƱ ƴƹ-
ǀƱƶǂƴƴ4�ƽƾƼƬƾƱƯƴǋ�ưƴƬƯƹƺƽƾƴƶƴ(�ƜƺƷƴƶƷƴƹƴƶƬ&�,*+.(�Ǯ�.�"+#(�ƞ(�.'1(

.( ƕƺƷƺƾƿǁƴƹƬ Ɠ(Ƙ( ƖƳƿǃƱƹƴƱ ƴƸƸƿƹƺƷƺƯƴǃƱƽƶƴǁ ƻƼƺǂƱƽƽƺƮ ƴ
ƻƺƶƬƳƬƾƱƷƱƵ ƸƱƽƾƹƺƯƺ ƴƸƸƿƹƴƾƱƾƬ ƽƷƴƳƴƽƾƺƵ ƺƭƺƷƺǃƶƴ ƻƺƷƺƽƾƴ
ƼƾƬ ƻƼƴ ƼƱǂƴưƴƮƴƼƿǊǅƱƸ ƯƱƼƻƱƾƴǃƱƽƶƺƸ ƽƾƺƸƬƾƴƾƱ( ƙƺƷƺưƴƵ
ƑǃƱƹƴƵ&�,*+/(�Ǯ�,0�"+1#(�ƞ(�0+,'0+.(

/( ſƬƸƴƷƺƮ ơ(Ɯ(& ſƬƸƬƷƺƮƬ ƙ(ſ( ƜƺƮǇǄƱƹƴƱ ǉǀǀƱƶƾƴƮƹƺƽƾƴ
ƶƺƸƻƷƱƶƽƹƺƯƺ ƷƱǃƱƹƴǋ ƺƽƾƼƺƯƺ ƯƱƼƻƱƾƴǃƱƽƶƺƯƺ ƽƾƺƸƬƾƴƾƬ ƿ ưƱƾƱƵ(
Hhkp^`bZg�chnkgZe�h_�ma^�bgm^kgZmbhgZe�l\b^g\^&�,*+1(�Ǯ+*(�ƞ(�-/'-1(

0( ſƬƸƴƷƺƮ�ơ(Ɯ(&�ſƬƸƬƷƺƮƬ�ƙ(ſ(�ƞƺƮƼƱƸƱƹƹǇƱ�ƻƺưǁƺưǇ�Ʈ�ƷƱǃƱ-
ƹƴƴ ǁƼƺƹƴǃƱƽƶƺƯƺ ƼƱǂƴưƴƮƴƼƿǊǅƱƯƺ ƯƱƼƻƱƾƴǃƱƽƶƺƯƺ ƽƾƺƸƬƾƴƾƬ ƿ
ưƱƾƱƵ( ƒƺƽƾƴƲƱƹƴǋ ƹƬƿƶƴ ƴ ƺƭƼƬƳƺƮƬƹƴǋ& ƙƱƲưƿƹƬƼƺưƹǇƵ ƹƬƿǃƹǇƵ
ƲƿƼƹƬƷ�ƙƺƽƶƮƬ&�,*+2(�Ǯ-�",/#(�ƞ(�.0'.2(

1( ƘƿǂƶƬǋ Ɩ(ſ( žƱƼƻƱƾƴǃƱƽƶƴƵ ƽƾƺƸƬƾƴƾ4 ƶƷƴƹƴƶƬ& ưƴƬƯƹƺƽƾƴƶƬ&
ƷƱǃƱƹƴƱ(�=hglbebnf�f^]b\nf&�,*+0(�Ǯ�.(�ƞ(�.2'/*(

2( ƙƿƼƴƹƬ� Ɠ(Ə(&� žƺƷƱƮƬ�ƛ(Ƒ(&� ƛƽƴƻƺƮƬ� ƕ(Ə(� ƩƾƴƺƷƺƯƴǃƱƽƶƴƵ� Ƹƺ-
ƹƴƾƺƼƴƹƯ ƻƬǂƴƱƹƾƺƮ ƽ ƴƹǀƱƶǂƴǋƸƴ& ƮǇƳƮƬƹƹǇƸƴ ƮƴƼƿƽƬƸƴ ƯƱƼƻƱƽƬ

+& , ƾƴƻƬ "ƮƴƼƿƽƺƷƺƯƴǃƱƽƶƴƱ ƹƬƭƷǊưƱƹƴǋ#( ƔƿƼƹƬƷ ƴƹǀƱƶƾƺƷƺƯƴƴ(
ƜƼƴƷƺƲƱƹƴƱ(�,*+/(�ƟƺƸ�1&�Ǯ�.(�ƞ(3,'3-(

3( ƟƴƼƽƶƬǋ�ƛ(Ɩ(&�ƙƺƷƺƶƺƮ�Ƒ(ƒ(�žƱƼƻƱƾƴǃƱƽƶƬǋ�ƴƹǀƱƶǂƴǋ�Ʈ�ƻƺƷƺ-
ƽƾƴ ƼƾƬ4 ƽƺƮƼƱƸƱƹƹǇƵ ƮƳƯƷǋư ƹƬ ƻƼƺƭƷƱƸƿ( ƑƱƽƾƹƴƶ ƽƱƮƱƼƺ'Ʈƺƽƾƺǃ-
ƹƺƯƺ�ǀƱưƱƼƬƷǈƹƺƯƺ� ƿƹƴƮƱƼƽƴƾƱƾƬ�ƴƸ(�ƙ(ſ(�ƏƸƺƽƺƮƬ&�,*+/(�ƞ(�+-/'
+-3(

+*( ƫƹƺƮƽƶƴƵ Ƙ(ƙ(& ſƺƮƾƺƹǊƶ Ɯ(Ə( ƛƽƾƼǇƵ ƯƱƼƻƱƾƴǃƱƽƶƴƵ ƽƾƺ-
ƸƬƾƴƾ�ƿ�ưƱƾƱƵ4�ƬƷƯƺƼƴƾƸ�ƷƱǃƱƭƹǇǁ�ƸƱƼƺƻƼƴǋƾƴƵ(�ƞƴƭƴƼƽƶƴƵ�ƸƱưƴ-
ǂƴƹƽƶƴƵ�ƲƿƼƹƬƷ&�,*+/(�Ǯ�+(�ƞ(�+,0'+,2(

++( =a^gmhn_b�;(;(&�>^kobee^s�R(&�>Zl`nimZ�A(&�H`nr^g�=(�Na^�a^ki^l
lbfie^q�obknl� mri^�+� eZm^g\r'Zllh\bZm^]� mkZgl\kbim� bgab[bml�ia^ghmrib\
Zg]�_ng\mbhgZe�fZmnkZmbhg�h_�]^g]kbmb\�\^eel(�PbkZe� Cffnghe&�,*+,( ǜ�Ǯ
,/�"-#( ǜ�Ɲ( ,*.',+/(

+,( DZ\h[ ;fbk( =ebgb\Ze Zli^\ml Zg] ZgmbobkZe ma^kZir bg ikbfZkr
a^ki^mb\ `bg`bohlmhfZmbmbl( ;]bl Cgm^kgZmbhgZe Fbfbm^]( ;ee kb`aml
k^l^ko^](�JZ^]bZmk�>kn`l&�,**+(�Ǯ�-�"2#(�Ɲ(�/3.'/31(

+-( DZf^l� M(B(&� Ebf[^kebg� >(Q(� H^hgZmZe� a^ki^l� lbfie^q� obknl
bg_^\mbhg4�^ib]^fbheh`r�Zg]� mk^Zmf^gm(�=ebg�J^kbgZmhe&�,*+/(�Ǯ�.,�"+#(
Ɲ(�.1'/3(

+.( EZfbeho� B(J(&� EZfZehoZ� G(K(� Ol^� h_� eZs^k� ma^kZir� bg� ma^
mk^Zmf^gm� h_� \akhgb\� k^\\nk^gm� a^ki^mb\� lmhfZmbmbl� _hk� _hk� \abe]k^g(
?nkhi^Zg�l\b^g\^�k^ob^p&�,*+2(�Ǯ�1'2(�ƞ(�+,*'+,+(

+/( Ensg^mshoZ�I(S(&� H^lm^kho�I(P(&�GZdlbfholdZrZ� F(H(�=hfie^q
mk^Zmf^gm h_ k^\nkk^gm a^ki^mb\ lmhfZmbmbl pbma ]rl[bhlbl( MmhfZmheh`bƿZ
"Ghld#&�,*+2( ǜ�Ǯ�31�".#( ǜ�Ɲ(�+0'+2(

REFERENCES:
+( <ZsZkgr� P(P(&� PZg^oldZrZ� ?(;(&� JhihoZ� C(A(&� EhlZk^oZ� I(P(&

GZg]kZ� S(P(&� ;ll^llf^gm� h_� l^\k^mhkr� bffngbmr� bg� \Zl^� h_� a^ki^l
e^lbhgl�h_� ma^�hkZe�\Zobmr(�=ebgb\Ze� eZ[hkZmhkr�]bZ`ghlmb\l&�,*+-&�Hh(�14
0,'0-(

,( PZg^oldZrZ ?(;(& GZg]kZ S(P(& =hfik^a^glbo^ ZgZerlbl h_ ma^
lhfZmb\&� lh\bZe� Zg]� ]^gmZe� lmZmnl� h_� iZmb^gml� pbma� fZgb_^lmZmbhgl� h_
a^ki^l� bg_^\mbhg� bg� ma^�hkZe�\Zobmr(�Jkh[e^fl�h_�]^gmblmkr&�,*+,&�Hh(�-4
,0',2(

-( >he`bda N(C(& GbgZdhoZ ?(S(& M^k[Z^o >(;(& B^ki^lobknl bg_^\mbhgl4
Z�]bZ`ghlmb\�lmkZm^`r(�Jher\ebgb\&�,*+.&�Hh(�.�"+#4�.'1(

.( ThehmndabgZ� ?(F(&� Mmn]r� h_� bffngheh`b\Ze� ikh\^ll^l� Zg]
bg]b\Zmhkl� h_� eh\Ze� bffngbmr� h_� ma^� hkZe�fn\hlZ� bg� k^\nkk^gm� a^ki^mb\
lmhfZmbmbl(�Gheh]r�P\a^gr&�,*+/&�Hh(�,'0�"+1#4�0+,'0+.(

/( EZfbeho� B(J(&� EZfZehoZ� G(E(&� Cg\k^Zlbg`� ma^� ^__^\mbo^g^ll� h_
\hfie^q�mk^Zmf^gm�h_�Z\nm^�a^ki^mb\�lmhfZmbmbl�bg�\abe]k^g(�Hhkp^`bZg
chnkgZe�h_�bgm^kgZmbhgZe�l\b^g\^&�,*+1&�Hh(�+*4�-/'-1(

0( EZfbeho�B(J(&�G(E(�EZfZehoZ&�Gh]^kg�ZiikhZ\a^l�bg�ma^�mk^Zmf^gm
h_ \akhgb\ k^\nkk^gm a^ki^mb\ lmhfZmbmbl bg \abe]k^g( ;\ab^o^f^gml h_
l\b^g\^ Zg] ^]n\Zmbhg& Cgm^kgZmbhgZe l\b^gmb_b\ chnkgZe Ghl\hp& ,*+2&
Hh(�-�",/#4�.0'.2(

1( C(E(�FnmldZrZ&�B^ki^mb\�lmhfZmbmbl4�\ebgb\&�]bZ`ghlmb\l&�mk^Zmf^gm(
=hglbebnf�f^]b\nf&�,*+0&�Hh(�.4�.2'/*(

2( ?(;(�GnkbgZ&�I(P(�Ahe^oZ&�IlbihoZ�T(;(�?mbheh`b\Ze�fhgbmhkbg`�h_
iZmb^gml�pbma�bg_^\mbhgl�\Znl^]�[r�a^ki^l�obknl^l�mri^�+&�,�"obkheh`b\Ze

h[l^koZmbhgl#( DhnkgZe h_ Cg_^\mheh`r( ;iieb\Zmbhg( ǜ� ,*+/&� Phenf^� 1&
Hh(�.4�3,'3-(

3( NbkldZrZ� I(C(&� Ghehdho� P(>(� B^ki^l� bg_^\mbhg� bg� ma^� hkZe� \Zobmr4
Z�fh]^kg� ob^p� h_� ma^� ikh[e^f(� <nee^mbg� h_� ma^� Hhkma'?Zlm^kg� @^]^kZe
Ogbo^klbmr(�G(E(�;fhlhoZ&�,*+/&�+-/'+-3(

+*( SZgholdbr� F(G(&� Ehomhgrnd� J(;(� ;\nm^� a^ki^mb\� lmhfZmbmbl� bg
\abe]k^g4 Zg Ze`hkbmaf h_ ma^kZi^nmb\ f^Zlnk^l( Mb[^kbZg G^]b\Ze
DhnkgZe&�,*+/&�Hh(�+4�+,0'+,2(

++(�=a^gmhn_b�;(;(&�>^kobee^s�R(&�>Zl`nimZ�A(&�H`nr^g�=(�Na^�a^ki^l
lbfie^q�obknl� mri^�+� eZm^g\r'Zllh\bZm^]� mkZgl\kbim� bgab[bml�ia^ghmrib\
Zg]�_ng\mbhgZe�fZmnkZmbhg�h_�]^g]kbmb\�\^eel(�PbkZe� Cffnghe&�,*+,( ǜ�Ǯ
,/�"-#( ǜ�Ɲ( ,*.',+/(

+,( DZ\h[ ;fbk( =ebgb\Ze Zli^\ml Zg] ZgmbobkZe ma^kZir bg ikbfZkr
a^ki^mb\ `bg`bohlmhfZmbmbl( ;]bl Cgm^kgZmbhgZe Fbfbm^]( ;ee kb`aml
k^l^ko^](�JZ^]bZmk�>kn`l&�,**+( ǜ�Ǯ�-�"2#( ǜ�Ɲ(�/3.'/31(

+-( DZf^l� M(B(&� Ebf[^kebg� >(Q(� H^hgZmZe� a^ki^l� lbfie^q� obknl
bg_^\mbhg4 ^ib]^fbheh`r Zg] mk^Zmf^gm( =ebg J^kbgZmhe& ,*+/( ǜ�Ǯ� .,�
"+#( ǜ�Ɲ(�.1'/3(

+.( EZfbeho� B(J(&� EZfZehoZ� G(K(� Ol^� h_� eZs^k� ma^kZir� bg� ma^
mk^Zmf^gm� h_� \akhgb\� k^\\nk^gm� a^ki^mb\� lmhfZmbmbl� _hk� _hk� \abe]k^g(
?nkhi^Zg�l\b^g\^�k^ob^p&�,*+2( ǜ�Ǯ�1'2( ǜ�ƞ( +,*'+,+(

+/( Ensg^mshoZ�I(S(&� H^lm^kho�I(P(&�GZdlbfholdZrZ� F(H(�=hfie^q
mk^Zmf^gm h_ k^\nkk^gm a^ki^mb\ lmhfZmbmbl pbma ]rl[bhlbl( MmhfZmheh`bƿZ
"Ghld#&�,*+2( ǜ�Ǯ�31�".#( ǜ�Ɲ(�+0'+2(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƄƯƺƶƹƼƱ�Ƥ(ơ(+ ǜ�ƕƬƮ(ƶƬǀƱưƼƺƵ�ƯƺƽƻƴƾƬƷǈƹƺƵ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�ƻƼƺǀƱƽƽƺƼ&�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�

ƹƬƿƶ&�IL=C>�C>4�****'***,'1*/+'2312
ƝǀƸƶƻƯ�ƃ(ƛ(,�ǜ�ƻƼƺǀƱƽƽƺƼ�ƶƬǀƱưƼǇ�ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�ƻƼƺǀƱƽƽƺƼ&�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ�

IL=C>�C>4�****'***-'.+./'-131

30

ȵȻì���
�������

ÅǏǏáǊÝǌÛǉãàǊ���0@FBKQFȎ@�OBPB>O@EBP

"ƟƬƭƷƴǂƬ 3#( ƜƺƷƺƲƴƾƱƷǈƹƬǋ ƼƬƳƹƴǂƬ ǃƬƽƾƺƾǇ ƼƱǂƴưƴ-
ƮƺƮ�Ʈ�+'Ƶ�ƯƼƿƻƻƱ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƻƺƶƬƳƬƾƱƷǋƸƴ�Ʈƺ�,'Ƶ�
ƯƼƿƻƻƱ ưƺƽƾƺƮƱƼƹƬ(

ƜƑƟƁƕƓƔƛƗƔ
Ƒ ƼƱƳƿƷǈƾƬƾƱ ƻƼƺƮƱưƱƹƹǇǁ ƶƺƸƻƷƱƶƽƹǇǁ ƸƱƼƺƻƼƴ-

ǋƾƴƵ�ƿ�ƺƭƽƷƱưƺƮƬƹƹǇǁ�ƻƬǂƴƱƹƾƺƮ�ǁƼƺƹƴǃƱƽƶƺƵ�ƯƱƼƻƱ-
ƾƴǃƱƽƶƺƵ ƴƹǀƱƶǂƴƱƵ& ƷƺƶƬƷƴƳƿǊǅƱƵƽǋ Ʈ ƻƺƷƺƽƾƴ ƼƾƬ&
ƿƷƿǃǄƬƱƾƽǋ ƯƴƯƴƱƹƴǃƱƽƶƺƱ ƽƺƽƾƺǋƹƴƱ ƻƺƷƺƽƾƴ ƼƾƬ& ƽƺ-
ƽƾƺǋƹƴƱ�ƾƶƬƹƱƵ�ƻƬƼƺưƺƹƾƬ(
ƝƱƳƿƷǈƾƬƾǇ ƻƼƺƮƱưƱƹƹƺƯƺ ƴƽƽƷƱưƺƮƬƹƴǋ ƻƺưƾƮƱƼƲ-

ưƬǊƾ ƮƷƴǋƹƴƱ ƯƱƼƻƱƽƮƴƼƿƽƹƺƵ ƴƹǀƱƶǂƴƴ ƹƬ ƽƺƽƾƺǋƹƴƱ
ƸƱƽƾƹƺƯƺ ƴƸƸƿƹƴƾƱƾƬ ƻƺƷƺƽƾƴ ƼƾƬ( ƜƼƱưƷƺƲƱƹƹƬǋ ƽǁƱ-
ƸƬ ƶƺƸƻƷƱƶƽƹƺƯƺ ƷƱǃƱƹƴǋ ƽ ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ ƭƴƺƷƺƯƴ-
ǃƱƽƶƴ�ƬƶƾƴƮƹƺƵ�ưƺƭƬƮƶƴ�ƝƱƻƾƴƹ'ƻƷƬƹƾ�ƿ�ƭƺƷǈƹǇǁ�ƽ�ƯƱƼ-
ƻƱƾƴǃƱƽƶƴƸ ƽƾƺƸƬƾƴƾƺƸ ƽƻƺƽƺƭƽƾƮƿƱƾ ƿƷƿǃǄƱƹƴǊ ƴƸ-
ƸƿƹƺƷƺƯƴǃƱƽƶƺƯƺ ƽƺƽƾƺǋƹƴǋ ƻƺƷƺƽƾƴ ƼƾƬ ƻƺ ƾƴƾƼƿ Ʒƴ-

ƳƺǂƴƸƬ ƽƸƱǄƬƹƹƺƵ ƽƷǊƹǇ& ǀƬƯƺǂƴƾƺƳƿ Ʈ ƻƺƷƺƽƾƴ ƼƾƬ
ƴ�ƿƼƺƮƹǊ�ƽƱƶƼƱƾƺƼƹƺƯƺ�ƴƸƸƿƹƺƯƷƺƭƿƷƴƹƬ�Ə(�Ɩƽǁƺưǋ�ƴƳ�
ǉƾƺƯƺ& ƷƱǃƱƹƴƱ ǁƼƺƹƴǃƱƽƶƺƯƺ ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ ƻƼƺǂƱƽ-
ƽƬ ƺưƹƴƸƴ ƻƼƺƾƴƮƺƮƴƼƿƽƹǇƸƴ ƽƼƱưƽƾƮƬƸƴ ǋƮƹƺ ƹƱưƺ-
ƽƾƬƾƺǃƹƺ U-&+*&+/W(
ƑƶƷǊǃƱƹƴƱ ƭƴƺƷƺƯƴǃƱƽƶƴ ƬƶƾƴƮƹƺƵ ưƺƭƬƮƶƴ ƝƱƻƾƴƹ'

ƻƷƬƹƾ Ʈ ƽǁƱƸƿ ƶƺƸƻƷƱƶƽƹƺƵ ƾƱƼƬƻƴƴ ƻƺƳƮƺƷǋƱƾ ƻƺƷƿ-
ǃƴƾǈ ƭƺƷǈǄƿǊ ǉǀǀƱƶƾƴƮƹƺƽƾǈ ƻƼƴ ƷƱǃƱƹƴƴ ǁƼƺƹƴǃƱ-
ƽƶƺƯƺ ƯƱƼƻƱƾƴǃƱƽƶƺƯƺ ƽƾƺƸƬƾƴƾƬ& ƮǇƼƬƲƬǊǅƿǊƽǋ Ʈ
ƿƸƱƹǈǄƱƹƴƴ ƶƺƷƴǃƱƽƾƮƬ ƼƱǂƴưƴƮƺƮ ƴ ƿƮƱƷƴǃƱƹƴƴ ƷƬ-
ƾƱƹƾƹƺƯƺ�ƻƱƼƴƺưƬ(

ƒƨƒƜƓƨ
ƖƽƻƺƷǈƳƺƮƬƹƴƱ ƷƴƻƴưƹƺƯƺ ƶƺƹǂƱƹƾƼƬƾƬ ƭƴƺƸƬƽƽǇ

?LSR Ʈ ƶƺƸƻƷƱƶƽƹƺƸ ƷƱǃƱƹƴƴ ƯƱƼƻƱƾƴǃƱƽƶƺƯƺ ƽƾƺƸƬƾƴ-
ƾƬ ǉǀǀƱƶƾƴƮƹƺ ƮƷƴǋƱƾ ƹƬ ưƴƹƬƸƴƶƿ ƾƱǃƱƹƴǋ ƳƬƭƺƷƱƮƬ-
ƹƴǋ&�ƿƷƿǃǄƬƱƾ�ƶƬǃƱƽƾƮƺ�ƲƴƳƹƴ�ƻƬǂƴƱƹƾƺƮ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
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ƙƬƹưƼƬ ƪ(Ƒ( ƛǂƱƹƶƬ ƽƱƶƼƱƾƺƼƹƺƯƺ ƴƸƸƿƹƴƾƱƾƬ ƻƼƴ ƯƱƼƻƱƾƴǃƱƽƶƺƸ
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Abstract
;bf(�?oZenZmbhg�h_�ma^�^__^\mbo^g^ll�h_�ma^�nl^�h_�->�\heeZ`^g�fZmkbq�@b[khG;NLCR�_hk�ma^�k^`^g^kZmbhg�h_�lh_m�mblln^l�

h_�ma^�hkZe�\Zobmr�bg�ma^�lnk`b\Ze�mk^Zmf^gm�h_�Gbee^k�=eZll�C�`bg`boZe�k^\^llbhgl(
GZm^kbZel� Zg]�f^mah]l(� ,/� iZmb^gml� p^k^� ^qZfbg^]� Zg]� mk^Zm^](� ;ee� iZmb^gml� ng]^kp^gm� lnk`b\Ze� mk^Zmf^gm� h_�

`bg`boZe� k^\^llbhg� nlbg`� mph'eZr^k� f^mah]l� _hk� ^ebfbgZmbg`� `bg`boZe� k^\^llbhg� nlbg`� ma^� Ǡ@b[khG;NLCR� ->� \heeZ`^g�
fZmkbqǡ�mh�k^`^g^kZm^�lh_m�mblln^l�h_�ma^�hkZe�\Zobmr(�Na^�k^lnem�pZl�^oZenZm^]�Z_m^k�1(+.�]Zrl&�+�Zg]�-�fhgmal(�MmZmblmb\Ze�
ikh\^llbg`� h_� ma^� lmn]b^l� pZl� \Zkkb^]� hnm� bg� ma^� AkZiaJZ]Jkblf� o(0(*� ikh`kZf&� nlbg`� ma^� m'm^lm(� >b__^k^g\^l� p^k^�
\hglb]^k^]�lb`gbɔ\Zgm�Zm�i�6�*(*/(
L^lneml(� ;ll^llf^gm� h_� ma^� \ehlnk^� h_� ma^� `bg`boZe� k^\^llbhg� Zg]� lahp^]� bml� lb`gbɔ\Zgm� "i� 6� *(*/#� bg\k^Zl^&�

\hkk^lihg]bg`� mh�1-��^_ɔ\b^g\r�Z_m^k� mk^Zmf^gm� bg�[hma�`khnil�h_�iZmb^gml&�gh�lb`gbɔ\Zgm�]b__^k^g\^l�p^k^� _hng]� bg�
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[hma�`khnil(�Na^�[^lm�\ebgb\Ze�k^lneml�p^k^�Z\ab^o^]�bg�^ebfbgZmbg`�`bg`boZe�k^\^llbhgl�bg�ma^�_khgmZe�iZkm�h_�fZqbeeZ�Zg]�
\hkk^lihg]^]�mh�+**��^_ɔ\b^g\r(
=hg\enlbhgl(�Na^�nl^�h_�@b[khG;NLCR�->�\heeZ`^g�fZmkbq�_hk�ma^�k^`^g^kZmbhg�h_�lh_m�mblln^l�h_�ma^�hkZe�\Zobmr�bl�Zg�

^__^\mbo^�f^mah]�_hk�mk^Zmbg`�Gbee^k�=eZll�C�`bg`boZe�k^\^llbhg(

E^rphk]l4�`bg`boZe�k^\^llbhg&�\hkhgZkr�]blieZ\^f^gm&�q^gh`^gb\�f^f[kZg^&�mngg^ebg`�f^mah](

L^\^bo^]4�*+(*2(,*,*5�k^obl^]4�+-(*3(,*,*5�Z\\^im^]4�+/(*3(,*,*(

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

@hk�\bmZmbhg4�L(L(�@ZkdalaZmhoZ&�F(J(�A^kZlbfhoZ&�G(@(�EZ[bkhoZ(�Ol^�h_�ma^�->�\heeZ`^g�fZmkbq�@b[khG;NLCR�_hk�ma^�
k^`^g^kZmbhg�h_�lh_m�mblln^l�h_�ma^�hkZe�\Zobmr�bg�ma^�mk^Zmf^gm�h_�Gbee^k�\eZll�b�`bg`boZe�k^\^llbhgl(�?g]h]hgmb\l�mh]Zr(�
,*,*5�+2"-#4-,'-2(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'-,'-2(

ƒƒƔƓƔƛƗƔ
ƚƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ�Ʈ�ƽƺƮƼƱƸƱƹƹƺƵ�ƽƾƺƸƬƾƺƷƺƯƴ-
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ƙƴƷƷƱƼƿ(
Ƒ�ƴƽƽƷƱưƺƮƬƹƴƱ�ƭǇƷƴ�ƮƶƷǊǃƱƹǇ�ƾƺƷǈƶƺ�ƻƬǂƴƱƹƾǇ�ƽ�

ưƴƬƯƹƺƳƺƸ�ƼƱǂƱƽƽƴǋ�ưƱƽƹǇ�C�ƶƷƬƽƽƬ�ƻƺ�ƙƴƷƷƱƼƿ�"ƙſƐ�
'+*�ſ�*0(*#�Ʈ�ƮƺƳƼƬƽƾƱ�,*'./�ƷƱƾ&�ƽǃƴƾƬǊǅƴƱ�ƽƱƭǋ�ƽƺ-
ƸƬƾƴǃƱƽƶƴ�ƳưƺƼƺƮǇƸƴ&�ƽ�ƺƾƽƿƾƽƾƮƴƱƸ�ƬƷƷƱƼƯƴǃƱƽƶƺƯƺ�
ƬƹƬƸƹƱƳƬ&� ƻƴƽǈƸƱƹƹƺ� ưƬƮǄƴƱ� ƴƹǀƺƼƸƴƼƺƮƬƹƹƺƱ� ƽƺ-
ƯƷƬƽƴƱ�ƺ�ǁƺưƱ�ƴ�ƸƱƾƺưƬǁ�ƻƼƺƮƺưƴƸƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ(
ſƺƸƻƷƱƶƽƹƺƱ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ� ƺƭƽƷƱưƺƮƬƹƴƱ�

ƻƬǂƴƱƹƾƺƮ� ƻƼƺƮƺưƴƷƴ� ƻƺ� ƺƭǅƱƻƼƴƹǋƾƺƵ� ƽƾƬƹưƬƼƾƹƺƵ�
ƸƱƾƺưƴƶƱ&� ƮƶƷǊǃƬǊǅƱƵ4� ƺƻƼƺƽ&� ƮƹƱǄƹƴƵ� ƺƽƸƺƾƼ&� ƺƽ-
ƸƺƾƼ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƻƬǂƴƱƹƾƬ(� ƛǂƱƹƶƿ� ƯƴƯƴƱƹƴǃƱƽƶƺƯƺ�
ƴ� ƻƬƼƺưƺƹƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƽƾƬƾƿƽƬ� ƻƬǂƴƱƹƾƺƮ� ƺƻƼƱưƱ-
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ƷǋƷƴ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƴƹưƱƶƽƺƮ4� ſƜƀ&� ƿƻƼƺǅƱƹƹǇƵ�
ƯƴƯƴƱƹƴǃƱƽƶƴƵ�ƴƹưƱƶƽ�IBC'M� "D(=(Ak^^g&�D(L(P^kfbeebhg&�
+30.#&� ƴƹưƱƶƽ� ƶƼƺƮƺƾƺǃƴƮƺƽƾƴ� ƸƱƲƳƿƭƹǇǁ� ƽƺƽƺǃƶƺƮ�
"J<C� ǜ� iZibeeZ� [e^^]bg`� bg]^q5� MZq^k&�GÎae^fZgg&� +31/#(�
ſƷƬƽƽ�ƼƱǂƱƽƽƴƴ�ƺƻƼƱưƱƷǋƷƴ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƶƷƬƽ-
ƽƴǀƴƶƬǂƴƴ�ƙƴƷƷƱƼƬ�"J(>(�Gbee^k&�+32/#(�ơƴƼƿƼƯƴǃƱƽƶƴƱ�
ƮƸƱǄƬƾƱƷǈƽƾƮƬ�ƻƼƺƮƺưƴƷƴ�ƻƼƴ�IBC'M�6�+&1�ƴ�J<C�6�/�&�
ƶƺƾƺƼǇƱ� ƿƶƬƳǇƮƬƷƴ� ƹƬ� ƺƾƽƿƾƽƾƮƴƱ� ƶƷƴƹƴǃƱƽƶƴ� ƳƹƬǃƴ-
ƸƺƯƺ� ƮƺƽƻƬƷƱƹƴǋ� ƾƶƬƹƱƵ�ƻƬƼƺưƺƹƾƬ�ƴ&� ƶƬƶ� ƽƷƱưƽƾƮƴƱ&�
ƮǇƽƺƶƺƱ�ƽƺưƱƼƲƬƹƴƱ�ƶƺƷƷƬƯƱƹƬ�Ʈ�ƽƺƭƽƾƮƱƹƹǇǁ�ƸǋƯƶƴǁ�
ƾƶƬƹǋǁ�ƻƺƷƺƽƾƴ�ƼƾƬ(
ƜƼƴ� ƶƷƴƹƴǃƱƽƶƺƸ� ƺƭƽƷƱưƺƮƬƹƴƴ� ƮƶƷǊǃƬƷƴ� ưƬƹƹǇƱ�

ƺ� ƮǇƽƺƾƱ� ƴ� ǄƴƼƴƹƱ&� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾƴ� ưƱƽƹƱƮƺƵ�
ƼƱǂƱƽƽƴƴ&� ǄƴƼƴƹƱ� ƳƺƹǇ� ƶƱƼƬƾƴƹƴƳƴƼƺƮƬƹƹƺƵ� ƻƼƴƶƼƱ-
ƻƷƱƹƹƺƵ� ưƱƽƹǇ� Ʈ� ƺƭƷƬƽƾƴ� ƼƱǂƱƽƽƴƴ� ưƱƽƹǇ&� ƹƬƷƴǃƴǊ�
ƽƷƴƳƴƽƾǇǁ�ƾǋƲƱƵ&�ƬƹƺƸƬƷƴƵ�ƿƳưƱǃƱƶ�Ưƿƭ�ƴ�ƾ(ư(�ƒƷǋ�ƺǂƱƹ-
ƶƴ� ƸƱƾƼƴǃƱƽƶƴǁ� ƻƬƼƬƸƱƾƼƺƮ� ƴƽƻƺƷǈƳƺƮƬƷƴ� ƯƼƬưƿƴƼƺ-
ƮƬƹƹǇƵ�ƻƬƼƺưƺƹƾƺƷƺƯƴǃƱƽƶƴƵ�Ƴƺƹư�"BFQ&�žƱƼƸƬƹƴǋ#(
ƜƼƺƮƱưƱƹƬ� ƺǂƱƹƶƬ� ƾƺƷǅƴƹǇ� ưƱƽƹǇ� ƴ� ƱƱ� ƭƴƺƾƴƻƬ(�

Ɛƴƺƾƴƻ�ưƱƽƹǇ�ƺƻƼƱưƱƷǋƷƴ�ƽ�ƻƺƸƺǅǈǊ�ƼƱƹƾƯƱƹƺƯƼƬǀƴ-
ǃƱƽƶƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƸƱƾƺưƺƸ�ƶƺƹƿƽƹƺ'ƷƿǃƱƮƺƵ�ƶƺƸ-
ƻǈǊƾƱƼƹƺƵ�ƾƺƸƺƯƼƬǀƴƴ&�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƽƻƱǂƴƬƷǈ-
ƹƺ� ƼƬƳƼƬƭƺƾƬƹƹƺƵ� ƹƬƸƴ� ƾƱǁƹƴƶƴ� ƻƼƺƮƱưƱƹƴǋ� ưƬƹƹƺƯƺ�
ƸƱƾƺưƬ�ưƷǋ�ƮƴƳƿƬƷƴƳƬǂƴƴ�ƾƺƷǅƴƹǇ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ƶƱ-
ƼƬƾƴƹƴƳƴƼƺƮƬƹƹƺƵ� ưƱƽƹǇ(� ƜƼƴ� ƼƱƯƴƽƾƼƬǂƴƴ� ƾƺƷǅƴƹǇ�
ưƱƽƹǇ�ƸƱƹƱƱ�+&*�ƸƸ�ƭƴƺƾƴƻ�ƽǃƴƾƬƷƴ�ƾƺƹƶƴƸ&�ƻƼƴ�+�ƸƸ�ƴ�
ƭƺƷƱƱ�ƭƴƺƾƴƻ�ƽǃƴƾƬƷƴ�ƾƺƷƽƾǇƸ�U+-W(
ƒƷǋ� ƺǂƱƹƶƴ� ƽƺƽƾƺǋƹƴǋ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ� ƻƼƴƸƱƹǋƷƴ�

ƼƱƹƾƯƱƹƺƯƼƬǀƴǃƱƽƶƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ� ƸƱƾƺưƺƸ� ƶƺƹƿƽ-
ƹƺ'ƷƿǃƱƮƺƵ� ƶƺƸƻǈǊƾƱƼƹƺƵ� ƾƺƸƺƯƼƬǀƴƴ� "PZm^\a&� ƪ(�
ſƺƼƱǋ#(�ƛǂƱƹƴƮƬƷƴ�ƹƬƷƴǃƴƱ�ưƱƽƾƼƿƶǂƴƵ�ƶƺƽƾƹǇǁ�ƽƾƼƿƶ-
ƾƿƼ&� ƹƬƷƴǃƴƱ� ƴƷƴ� ƺƾƽƿƾƽƾƮƴƱ� ƻƺƾƱƼƴ� ƮǇƽƺƾǇ� ƶƺƽƾƹǇǁ�
ƸƱƲƳƿƭƹǇǁ� ƻƱƼƱƯƺƼƺưƺƶ&� ǂƱƷƺƽƾƹƺƽƾǈ� ƶƺƼƾƴƶƬƷǈƹƺƵ�
ƮƱƽƾƴƭƿƷǋƼƹƺƵ�ƻƷƬƽƾƴƹƶƴ�Ʈ�ƺƭƷƬƽƾƴ�ưƱƽƹƱƮǇǁ�ƼƱǂƱƽ-
ƽƴƵ�U+.W(
ƜƱƼƱư� ƻƼƺƮƱưƱƹƴƱƸ� ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ&� ƹƱ�

ƸƱƹƱƱ� ǃƱƸ� ƳƬ� .2� ǃƬƽƺƮ� ưƺ� ƺƻƱƼƬƾƴƮƹƺƯƺ� ƮƸƱǄƬƾƱƷǈ-
ƽƾƮƬ&� ƮƽƱƸ� ƻƬǂƴƱƹƾƬƸ� ƭǇƷƬ� ƻƼƺƮƱưƱƹƬ� ƶƺƸƻƷƱƶƽƹƬǋ�
ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƬǋ�ƯƴƯƴƱƹƬ�ƻƺƷƺƽƾƴ�ƼƾƬ�"M\Zebg` �Lhhm�
JeZgbg`#(
ƑƽƱƸ� ƻƬǂƴƱƹƾƬƸ� "+**�#� ƻƼƺƮƱưƱƹƺ� ǁƴƼƿƼƯƴǃƱƽƶƺƱ�

ƷƱǃƱƹƴƱ�ƼƱǂƱƽƽƴƴ�ưƱƽƹǇ�ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ưƮƿǁƽƷƺƵƹǇǁ�
ƸƱƾƺưƴƶ�ƿƽƾƼƬƹƱƹƴǋ�ƸƹƺƲƱƽƾƮƱƹƹǇǁ�ƴ�ƺưƴƹƺǃƹǇǁ�ƼƱ-
ǂƱƽƽƴƵ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ��->�ƶƺƷƷƬƯƱƹƺƮƺƯƺ�ƸƬƾƼƴƶƽƬ�
@b[khG;NLCR��"ſƬƼưƴƺƻƷƬƹƾ&�Ɲƺƽƽƴǋ#�ưƷǋ�ƼƱƯƱƹƱƼƬǂƴƴ�
ƸǋƯƶƴǁ�ƾƶƬƹƱƵ�ƻƺƷƺƽƾƴ�ƼƾƬ(
Ƒ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƻƺƶƬƳƬƹƴƵ&�ƻƬǂƴƱƹƾǇ�ƭǇƷƴ�ƻƺưƱ-

ƷƱƹǇ�ƹƬ�,�ƯƼƿƻƻǇ(
ƜƼƴ� ƹƬƷƴǃƴƴ� ƬƭƼƬƳƴƮƹǇǁ)ƶƬƼƴƺƳƹǇǁ� ƻƼƴǄƱƱǃƹǇǁ�

ưƱǀƱƶƾƺƮ�ƳƿƭƺƮ�Ʈ�ƺƭƷƬƽƾƴ�ƼƱǂƱƽƽƴƴ&�ƮǇƽƺƾƱ�ƼƱǂƱƽƽƴƴ�
ƭƺƷƱƱ�-ƸƸ�ƴ�ƹƬƷƴǃƴƴ�ƳƺƹǇ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ƶƱƼƬƾƴƹƴ-
ƳƴƼƺƮƬƹƹƺƵ�ưƱƽƹǇ�ƬƻƴƶƬƷǈƹƱƱ�ƼƱǂƱƽƽƴƴ�ƸƱƹƱƱ�-�ƸƸ&�
ƻƬǂƴƱƹƾƬƸ� ƻƼƺƮƱưƱƹƺ� ǁƴƼƿƼƯƴǃƱƽƶƺƱ� ƷƱǃƱƹƴƱ� ƽ� ƴƽ-
ƻƺƷǈƳƺƮƬƹƴƱƸ� ƸƱƾƺưƬ� ƶƺƼƺƹƬƷǈƹƺƯƺ� ƽƸƱǅƱƹƹƺƯƺ� Ʒƺ-
ƽƶƿƾƬ�"ƒƲ(ƕƿƶƶƱƷƴ&�,***(#(
ƜƼƴ�ƹƬƷƴǃƴƴ�ưƱƽƹƱƮƺƵ�ƼƱǂƱƽƽƴƴ�ƹƱ�ƭƺƷƱƱ�-ƸƸ&�Ǆƴ-

ƼƴƹƱ�ƳƺƹǇ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ƶƱƼƬƾƴƹƴƳƴƼƺƮƬƹƹƺƵ�ưƱƽƹǇ�
8-�ƸƸ�ƬƻƴƶƬƷǈƹƱƱ�ưƱƽƹƱƮƺƵ�ƼƱǂƱƽƽƴƴ&�ƻƼƴ�ƺưƴƹƺǃƹǇǁ�
ƼƱǂƱƽƽƴǋǁ� ǜ� ƻƬǂƴƱƹƾƬƸ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ǁƴƼƿƼƯƴǃƱ-
ƽƶƺƱ�ƷƱǃƱƹƴƱ�ƽ�ƻƺƸƺǅǈǊ�ƸƺưƴǀƴǂƴƼƺƮƬƹƹƺƵ�ƾƺƹƹƱƷǈ-
ƹƺƵ�ƸƱƾƺưƴƶƴ�"ƛ(ƢƿƼ&�ƙ(�ơǊƼǂƱƷƷƱƼ&�,*+,#(
Ƒ�ƻƱƼƮƿǊ�ƯƼƿƻƻƿ�ƮƶƷǊǃƱƹǇ�+,�ƻƬǂƴƱƹƾƺƮ�"2�ƲƱƹǅƴƹ�

ƴ� .�ƸƿƲǃƴƹǇ#� ƽ� ưƴƬƯƹƺƳƺƸ� �ƙſƐ� '+*� ſ� *0(*� ƝƱǂƱƽƽƴǋ�
ưƱƽƹǇ�� C� ƶƷƬƽƽƬ� ƻƺ� ƙƴƷƷƱƼƿ(� ƑƽƱƸ� ƻƬǂƴƱƹƾƬƸ� ƭǇƷƴ�
ưƬƹǇ�ƻƺƽƷƱƺƻƱƼƬǂƴƺƹƹǇƱ�ƼƱƶƺƸƱƹưƬǂƴƴ�ƻƺ�ƽƾƬƹưƬƼƾ-
ƹƺƸƿ�ƻƼƺƾƺƶƺƷƿ(�ƞƹǋƾƴƱ�ǄƮƺƮ�ƻƼƺƮƺưƴƷƴ�ƹƬ�+.�ƽƿƾƶƴ(�
ƜƺƽƷƱƺƻƱƼƬǂƴƺƹƹǇƵ�ƺƽƸƺƾƼ�ƻƼƺƮƺưƴƷƴ�ƹƬ�1&+.�ƽƿƾƶƴ&�

ǃƱƼƱƳ�+�ƸƱƽǋǂ�ƻƺƽƷƱ�ƺƻƱƼƬǂƴƴ(�ƝƱƳƿƷǈƾƬƾ�ƷƱǃƱƹƴǋ�ƺǂƱ-
ƹƴƮƬƷƴ�ǃƱƼƱƳ�+�ƸƱƽǋǂ(
ƑƾƺƼƺƵ� ƯƼƿƻƻƱ&� Ʈ� ƶƺƾƺƼƿǊ� ƮƺǄƷƴ� +-� ƻƬǂƴƱƹƾƺƮ� "+*�

ƲƱƹǅƴƹ�ƴ�-�ƸƿƲǃƴƹǇ#�ƽ�ưƴƬƯƹƺƳƺƸ��ƙſƐ�'+*�ſ�*0(*�ƝƱ-
ǂƱƽƽƴǋ� ưƱƽƹǇ�� C� ƶƷƬƽƽƬ� ƻƺ� ƙƴƷƷƱƼƿ&� ƭǇƷƬ� ƻƼƺƮƱưƱƹƬ�
ƸƺưƴǀƴǂƴƼƺƮƬƹƹƬǋ�ƾƺƹƹƱƷǈƹƬǋ�ƾƱǁƹƴƶƬ�ǁƴƼƿƼƯƴǃƱƽƶƺ-
Ưƺ� ƷƱǃƱƹƴǋ(� ƑƽƱƸ� ƻƬǂƴƱƹƾƬƸ� ƭǇƷƴ� ưƬƹǇ� ƻƺƽƷƱƺƻƱƼƬ-
ǂƴƺƹƹǇƱ� ƼƱƶƺƸƱƹưƬǂƴƴ� ƻƺ� ƽƾƬƹưƬƼƾƹƺƸƿ� ƻƼƺƾƺƶƺƷƿ(�
ƜƺƽƷƱƺƻƱƼƬǂƴƺƹƹǇƵ� ƺƽƸƺƾƼ� ƻƼƺƮƺưƴƷƴ� ƹƬ� 1&+.� ƽƿƾƶƴ(�
ƞƹǋƾƴƱ�ǄƮƺƮ�ƻƼƺƮƺưƴƷƴ�ƹƬ�+.�ƽƿƾƶƴ(�ƝƱƳƿƷǈƾƬƾ�ƺǂƱƹƴ-
ƮƬƷƴ�ǃƱƼƱƳ�+�ƴ�-�ƸƱƽǋǂƬ(�ƚƬƭƷǊưƱƹƴƱ�ƳƬ�ƭƺƷǈƹǇƸƴ�ƻƼƺ-
ưƺƷƲƬƷƴ�ƮƻƷƺƾǈ�ưƺ�-�ƸƱƽǋǂƱƮ�ƻƺƽƷƱ�ƮƸƱǄƬƾƱƷǈƽƾƮƬ(
ƑƽƱ� ǁƴƼƿƼƯƴǃƱƽƶƴƱ� ƸƬƹƴƻƿƷǋǂƴƴ� ƻƼƺƮƺưƴƷƴ� ƻƺư�

ƮƴƳƿƬƷǈƹǇƸ�ƶƺƹƾƼƺƷƱƸ&� Ʈ� ǁƺưƱ� ƶƬƲưƺƵ�ƺƻƱƼƬǂƴƴ�ƭǇƷ�
ƻƼƺƴƳƮƱưƱƹ� ǀƺƾƺƻƼƺƾƺƶƺƷ� Ʈ� ƼƱƲƴƸƱ� ƸƬƶƼƺƽǆǌƸƶƴ4�
ǀƺƾƺƬƻƻƬƼƬƾ�ƞZghg�//*>�"=Zghg&�ƫƻƺƹƴǋ#&�=Zghg�?@'M�
0*ff� _),(2� GZ\kh� OMG&� ƶƺƷǈǂƱƮƬǋ� ƮƽƻǇǄƶƬ� =Zghg�
GZ\kh�Lbg`�Fbm^�GL'+.�?R(
ſƼƴƾƱƼƴƴ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƻƼƺƮƱưƱƹƹƺƯƺ�ǁƴƼƿƼƯƴǃƱ-

ƽƶƺƯƺ�ƮƸƱǄƬƾƱƷǈƽƾƮƬ�ƮƶƷǊǃƬƷƴ�Ʈ�ƽƱƭǋ�ƽƷƱưƿǊǅƴƱ4���
ƿƮƱƷƴǃƱƹƴǋ�ƳƺƹǇ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ƶƱƼƬƾƴƹƴƳƴƼƺƮƬƹƹƺƵ�
ưƱƽƹǇ&�ƺƾƽƿƾƽƾƮƴƱ�ǂƮƱƾƺƮǇǁ�ƴ�ǀƬƶƾƿƼƹǇǁ�ƼƬƳƷƴǃƴƵ&���
ƿƽƾƼƬƹƱƹƴǋ� ưƱƽƹƱƮƺƵ� ƼƱǂƱƽƽƴƴ� "+**�� ƽƺƺƾƮƱƾƽƾƮƺ-
ƮƬƷƺ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǊ� ƽƮƺƭƺưƹƺƯƺ� ưƱƽƹƱƮƺƯƺ� ƶƼƬǋ� ưƺ�
ǂƱƸƱƹƾƹƺ'� ǉƸƬƷƱƮƺƵ� ƯƼƬƹƴǂǇ� ƳƿƭƬ� #&� ƺƾƽƿƾƽƾƮƴƱ� ƶƬƼ-
ƸƬƹƺƮ� ƻƼƴ� ƳƺƹưƴƼƺƮƬƹƴƴ&� ƿƽƾƼƬƹƱƹƴƱ� ƻƺƮǇǄƱƹƹƺƵ�
ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾƴ&�ƿưƺƮƷƱƾƮƺƼƱƹƹƺƽƾǈ�ƻƬǂƴƱƹƾƬ�ǉƽƾƱ-
ƾƴǃƱƽƶƴƸ�ƼƱƳƿƷǈƾƬƾƺƸ(
ƜƼƴ�ƺƽƸƺƾƼƬǁ�ƺǂƱƹƴƮƬƷƴ4
+(� ƚƬƷƴǃƴƱ� ƺƾƱƶƬ� ƸǋƯƶƴǁ� ƾƶƬƹƱƵ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƻƺ�

ƾƼƱǁƭƬƷƷǈƹǇƵ�ƽƴƽƾƱƸƱ�"*�ǜ�ƺƾƽƿƾƽƾƮƴƱ�ƺƾƱƶƬ5�+�ǜ�
ƷƱƯƶƴƵ�ƺƾƱƶ5�,�ǜ�ƽƴƷǈƹǇƵ�ƺƾƱƶ#(

,(� ƚƬƷƴǃƴƱ�ǀƴƭƼƴƹƺƮƺƯƺ�ƹƬƷƱƾƬ�ƴ�ƽƺƽƾƺǋƾƱƷǈƹƺƽƾǈ�
ǄƮƺƮ� ƻƺ� ƾƼǌǁƭƬƷƷǈƹƺƵ� ƽƴƽƾƱƸƱ� "*ǜ� ƺƾƽƿƾƽƾƮƴƱ�
ǀƴƭƼƴƹƬ� ƻƺ� Ʒƴƹƴƴ� ƼƬƳƼƱƳƬ&�ǄƮǇ� ƽƺƽƾƺǋƾƱƷǈƹǇ5�
+ǜ�ƷƱƯƶƴƵ�ǀƴƭƼƴƹƺƳƹǇƵ�ƹƬƷƱƾ�ƻƺ�Ʒƴƹƴƴ�ƼƬƳƼƱƳƬ&�
ǄƮǇ�ƽƺƽƾƺǋƾƱƷǈƹǇ5�,ǜ�ǀƴƭƼƴƹ�ƻƺƶƼǇƮƬƱƾ�ƷƴƹƴǊ�
ƼƬƳƼƱƳƬ&�ǄƮǇ�ƹƱ�ƽƺƽƾƺǋƾƱƷǈƹǇ#(

-(� ƐƺƷƱƮƺƵ� ƽƴƹưƼƺƸ� ƻƺ� .ǁ� ƭƬƷǈƹƺƵ� ǄƶƬƷƱ� "*'� ƭƺ-
ƷƱƮƺƵ� ƽƴƹưƼƺƸ� ƻƺƽƷƱ� ƮƸƱǄƬƾƱƷǈƽƾƮƬ� ƺƾƽƿƾ-
ƽƾƮƺƮƬƷ&� ƻƼƴƱƸƬ� ƬƹƬƷǈƯƱƾƴƶƺƮ� ƹƱ� ƻƺƾƼƱƭƺƮƬ-
Ʒƺƽǈ5� +'� ƹƱƭƺƷǈǄƴƱ� ƭƺƷƱƮǇƱ� ƺǅƿǅƱƹƴǋ&� ƻƼƴƱƸ�
ƬƹƬƷǈƯƱƾƴƶƬ�ǜ�ƽƿƸƸƬƼƹƬǋ�ưƺƳƬ�ưƺ�-**�ƸƯ5�,'�ƿƸƱ-
ƼƱƹƹƬǋ� ƭƺƷǈ&� ƻƼƴƱƸ� ƬƹƬƷǈƯƱƾƴƶƬ� ǜ� ƽƿƸƸƬƼƹƬǋ�
ưƺƳƬ� ưƺ� +***� ƸƯ5� -'� ƮǇƼƬƲƱƹƹƬǋ� ƭƺƷǈ&� ƻƼƴƱƸ�
ƬƹƬƷǈƯƱƾƴƶƬ�ǜ�ƽƿƸƸƬƼƹƬǋ�ưƺƳƬ�ƭƺƷƱƱ�+***ƸƯ#(

ƞƾƬƾƴƽƾƴǃƱƽƶƿǊ� ƺƭƼƬƭƺƾƶƿ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƻƼƺƮƺ-
ưƴƷƴ�Ʈ�ƻƼƺƯƼƬƸƸƱ�AkZiaJZ]Jkblf�o(0(*�_hk�Qbg]hpl�ƽƴ-
ƽƾƱƸǇ�Gb\khlh_m�I_ɗ\^&� ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� m'ƶƼƴƾƱƼƴǋ&�
ƙƬƹƹƬ�ǜ�ƀƴƾƹƴ(�ƝƬƳƷƴǃƴǋ�ƽǃƴƾƬƷƴƽǈ�ưƺƽƾƺƮƱƼƹǇƸƴ�ƻƼƴ�
Ƽ�6�*&*/(

ƀƸƵƺƵǄƲƾƷƵƶ�ƼƽƵƹƲƽ
ƜƬǂƴƱƹƾƶƬ�Ə(&�-*ƷƱƾ(�ƒƴƬƯƹƺƳ4�ſ�*0(*+�ƝƱǂƱƽƽƴǋ�ưƱƽ-

ƹǇ&�C�ƶƷƬƽƽ�ƻƺ�ƙƴƷƷƱƼƿ(
ƘƺƶƬƷǈƹƬǋ�ƼƱǂƱƽƽƴǋ�Ʈ�ƺƭƷƬƽƾƴ�+.�ƳƿƭƬ�,ƸƸ�"Ƽƴƽ(�+&�,#(�

ƤƴƼƴƹƬ� ƶƱƼƬƾƴƹƴƳƴƼƺƮƬƹƹƺƵ� ưƱƽƹǇ� ƬƻƴƶƬƷǈƹƱƱ� ƼƱ-
ǂƱƽƽƴƴ�ưƱƽƹǇ�ƭƺƷƱƱ�-ƸƸ(�Ɛƴƺƾƴƻ�ưƱƽƹǇ�ƾƺƷƽƾǇƵ&�ưƱƽ-
ƹƱƮǇƱ�ƽƺƽƺǃƶƴ�Ʈ�ƹƺƼƸƱ(�ƜƷƬƹƴƼƿƱƾƽǋ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƱ�
ƷƱǃƱƹƴƱ(� ƜƼƱưƺƻƱƼƬǂƴƺƹƹƿǊ� ƺƭƼƬƭƺƾƶƿ� ƻƺƷƺƽƾƴ� ƼƾƬ�
ƻƼƺƮƺưƴƷƴ� *&+,�� ƼƬƽƾƮƺƼƺƸ� ǁƷƺƼƯƱƶƽƴưƴƹƬ� Ʈ� ƾƱǃƱ-
ƹƴƴ�+�ƸƴƹƿƾǇ(�Ɯƺư�ƴƹǀƴƷǈƾƼƬǂƴƺƹƹƺƵ�ƬƹƱƽƾƱƳƴƱƵ�Mhe(�
OemkZ\Zbgb�>'M�+&1ƸƷ�ƻƼƺƮƱƷƴ�ƮƹƿƾƼƴƭƺƼƺƳưƶƺƮǇƵ�ƼƬƳ-
ƼƱƳ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƸƴƶƼƺǁƴƼƿƼƯƴǃƱƽƶƺƯƺ�ƽƶƬƷǈƻƱ-
Ʒǋ� "G;HC&� ƫƻƺƹƴǋ#(� ƛƭƹƬƲƱƹƹǇƱ� ƻƺƮƱƼǁƹƺƽƾƴ� ƶƺƼƹƱƵ�
ƳƿƭƺƮ�ƾǅƬƾƱƷǈƹƺ�ƺƭƼƬƭƬƾǇƮƬƷƴ�ƹƬ�ƮǇƽƺƾƿ�ƻƺƾƱƼƴ�ƶƷƴ-
ƹƴǃƱƽƶƺƯƺ�ƻƼƴƶƼƱƻƷƱƹƴǋ�Ʈ�.�ǉƾƬƻƬ4
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+(� �ƿƷǈƾƼƬƳƮƿƶƺƮƬǋ�ƺƭƼƬƭƺƾƶƬ5
,(� �ƴƹƽƾƼƿƸƱƹƾƬƷǈƹƬǋ�ƸƱǁƬƹƴǃƱƽƶƬǋ�ƺƭƼƬƭƺƾƶƬ�ƽ�ƴƽ-

ƻƺƷǈƳƺƮƬƹƴƱƸ�ƶǊƼƱƾ�žƼƱƵƽƴ�Gbgb'@bo^�"Bn'@kb^]r&�
ƞƤƏ#5

-(� �ƻƺƷƴƼƺƮƶƬ� ƴ� ƽƯƷƬƲƴƮƬƹƴƱ� ƻƺƮƱƼǁƹƺƽƾƴ� ƶƺƼƹƱƵ�
ƳƿƭƺƮ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƻƬƼƺưƺƹƾƺƷƺƯƴǃƱƽƶƴǁ�
ƭƺƼƺƮ�ƝƏ�"ſƺƸƱƾ&�Ɲƺƽƽƴǋ#5

.(� �ƸƱưƴƶƬƸƱƹƾƺƳƹƬǋ� ƺƭƼƬƭƺƾƶƬ� ƬƻƻƷƴƶƬǂƴƱƵ� Ʒƴƹ-
ƶƺƸƴǂƴƹƬ� ƯƴưƼƺǁƷƺƼƴưƬ� -*� ƸƯ)ƸƷ� Ʈ� ƾƱǃƱƹƴƴ� ,�
Ƹƴƹƿƾ(

ƟƺƹƹƱƷǈƹǇƸ�ƼƬƽƻƬƾƺƼƺƸ�"Bn'@kb^]r&�ƞƤƏ#�ƻƼƺƴƳƮƱ-
Ʒƴ�ƺƾƽƷƬƴƮƬƹƴƱ�ƽƷƴƳƴƽƾƺƯƺ�ƼƬƽǅƱƻƷƱƹƹƺƯƺ�ƷƺƽƶƿƾƬ�ƴ�
ƻƺưƯƺƾƺƮƶƿ� ƾƺƹƹƱƷǈƹƺƯƺ� ƷƺƲƬ(� ſƺƷƷƬƯƱƹƺƮǇƵ� ->�ƸƬ-
ƾƼƴƶƽ�@b[khG;NLCR�"ſƬƼưƴƺƻƷƬƹƾ&�Ɲƺƽƽƴǋ#�ƼƱƯƴưƼƬƾƴ-
ƼƺƮƬƷƴ�Ʈ�*&3��HZ=e&�ƬưƬƻƾƴƼƺƮƬƷƴ�ƻƺ�ƼƬƳƸƱƼƬƸ�"Ƽƴƽ(�
-#� ƴ� ƮƮƱƷƴ� Ʈ� ƾƺƹƹƱƷǈƹƺƱ� ƷƺƲƱ� ƽ� ƻƺƸƺǅǈǊ� ƹƬƻƼƬƮƷǋ-
Ǌǅƴǁ&� ƻƺƳƴǂƴƺƹƴƼƿǊǅƴǁ� ǄƮƺƮ� Jkhe^g^� /(*� "?mab\hg�
?g]h'Mnk`^kr&� ƞƤƏ#(� ƞƷƴƳƴƽƾƬǋ� ǀƴƶƽƴƼƺƮƬƹƬ� ƶƺƼƺ-
ƹƬƷǈƹƺ&�ƻƺƷƹƺƽƾǈǊ�ƻƺƶƼǇƮƬǋ�ưƱƽƹƱƮƿǊ�ƼƱǂƱƽƽƴǊ�ưƺ�
ǂƱƸƱƹƾƹƺ� ǉƸƬƷƱƮƺƵ� ƯƼƬƹƴǂǇ(� ƀǄƴƮƬƹƴƱ� ƼƬƹǇ� ƻƼƺ-
ƮƱưƱƹƺ� ƽ� ƻƺƸƺǅǈǊ� ưƮƺƵƹǇǁ� ƺƭƮƴƮƹǇǁ� ǄƮƺƮ� Jkhe^g^�
/(*� "?mab\hg� ?g]h'Mnk`^kr&� ƞƤƏ#� "Ƽƴƽ(� .#(� ƜƺƽƷƱƺƻƱ-

Рис. 1. Рецессия десны I класса 
по Миллеру в области 14 зуба.

Fig. 1. Miller class I gingival recession 
in the area of tooth 14.

Рис. 2. Измерение высоты рецессии 
десны в области 14 зуба с помощью 

пародонтологического зонда.

Fig. 2. Measurement of the height 
of gingival recession in the area of the 
14th tooth using a periodontal probe.

Рис. 3. Адаптация по размерам 3D 
коллагенового матрикса FibroMATRIX 

на область сформированного «тоннеля» 
в области 15,14,13 зубов.

Fig. 3. Dimensional adaptation of the 3D collagen 
matrix FibroMATRIX to the area of the formed 

"tunnel" in the area of 15, 14, 13 teeth.

Рис. 5. Вид операционной раны на 14 сутки 
после снятия швов. Полное устранение 

рецессии десны в области 14 зуба.

Fig. 5. View of the operating wound on the 14th 
day after suture removal. Complete elimination 
of gingival recession in the area 14 of the tooth.

Рис. 4. Вид операционной раны после 
ушивания Supramid 5.0 (Resorba, Россия).

Fig. 4. The surgical wound after suturing 
Supramid 5.0 (Resorba, Russia).
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ƼƬǂƴƺƹƹƿǊ� ƸƱưƴƶƬƸƱƹƾƺƳƹƿǊ� ƺƭƼƬƭƺƾƶƿ� ƻƼƺƮƺưƴƷƴ�
*&+,��ƼƬƽƾƮƺƼƺƸ�ǁƷƺƼƯƱƶƽƴưƴƹƬ(�ƞƹǋƾƴƱ�ǄƮƺƮ�ǃƱƼƱƳ�
+.� ưƹƱƵ(� ƚƬƭƷǊưƬƱƾƽǋ� ƻƺƷƹƺƱ� ƿƽƾƼƬƹƱƹƴƱ� ưƱƽƹƱƮƺƵ�
ƼƱǂƱƽƽƴƴ�Ʈ�ƺƭƷƬƽƾƴ�+.�ƳƿƭƬ�"Ƽƴƽ(�/#(

ƞƔƖƁƙƩƠƐƠƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
Ɯƺ� ƼƱƳƿƷǈƾƬƾƬƸ� ƺƻƼƺƽƬ� ƴ� ƽƭƺƼƬ� ƬƹƬƸƹƱƳƬ� ƭǇƷƺ�

ƺƻƼƱưƱƷƱƹƺ&�ǃƾƺ�+1&,��ƻƬǂƴƱƹƾƺƮ�ƶƿƼƴƷƴ&�ƿ�+�ƻƬǂƴƱƹƾƬ�
".�#�ƴƸƱƷƺƽǈ�ƹƬƷƴǃƴƱ�ƻƴƼƽƴƹƯƬ�ƹƴƲƹƱƵ�ƯƿƭǇ&�ƺƼƾƺưƺƹ-
ƾƴǃƱƽƶƺƱ�ƷƱǃƱƹƴƱ�Ʈ�ƬƹƬƸƹƱƳƱ�ƽƺƺƾƮƱƾƽƾƮƺƮƬƷƺ�,/&2��
ƻƬǂƴƱƹƾƬƸ(
ƛƽƹƺƮƹǇƱ�ƲƬƷƺƭǇ�ƻƬǂƴƱƹƾƺƮ�ƻƼƴ�ƺƭƼƬǅƱƹƴƴ�ǋƮƷǋ-

Ʒƺƽǈ� ƹƬƷƴǃƴƱ� ƻƺƮǇǄƱƹƹƺƵ� ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾƴ� ƳƿƭƺƮ&�
ǉƽƾƱƾƴǃƱƽƶƬǋ�ƹƱƿưƺƮƷƱƾƮƺƼƱƹƹƺƽƾǈ&�Ʈ�+/��ƽƷƿǃƬƱƮ�ƻƬ-
ǂƴƱƹƾǇ�ƺƾƸƱǃƬƷƴ�ƶƼƺƮƺƾƺǃƴƮƺƽƾǈ�ƻƼƴ�ǃƴƽƾƶƱ�ƳƿƭƺƮ(
ƜƼƴ� ƴƹưƱƶƽƹƺƵ� ƺǂƱƹƶƱ� ƯƴƯƴƱƹƴǃƱƽƶƺƯƺ� ƴ� ƻƬƼƺưƺƹ-

ƾƺƷƺƯƴǃƱƽƶƺƯƺ�ƽƺƽƾƺǋƹƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ&�ƭǇƷƴ�ƻƺƷƿǃƱƹǇ�
ƽƷƱưƿǊǅƴƱ�ƼƱƳƿƷǈƾƬƾǇ�"ƟƬƭƷƴǂƬ�+#(
ƞƿƻƱƼƶƺƹƾƬƶƾǇ� ƻƼƴ� ǂƱƹƾƼƬƷǈƹƺƵ� ƺƶƶƷǊƳƴƴ� ƹƬƭƷǊ-

ưƬƷƴƽǈ�ƿ�-+��ƻƬǂƴƱƹƾƺƮ&�ƹƬƷƴǃƴƱ�ƬƭƼƬƳƴƴ&�ƶƷƴƹƺƮƴư-
ƹǇǁ�ưƱǀƱƶƾƺƮ�ƴ�ƼƱƽƾƬƮƼƬǂƴƵ�Ʈ�ƻƼƴǄƱƱǃƹƺƵ�ƳƺƹƱ�ƳƿƭƬ�
ƺƾƸƱǃƱƹǇ�ƿ�--&.��ƻƬǂƴƱƹƾƺƮ(
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Рис. 6. Оценка показателей болевой чувствительности, отека и состоятельности 
швов в послеоперационном периоде у пациентов.

Fig. 6. Assessment of indicators of pain sensitivity, edema and consistency 
of sutures in the postoperative period in patients.
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Таблица 2. Оценка эффективности 
закрытия рецессии десны у пациентов

Table 2. Evaluation of the effectiveness 
of gingival recession closure in patients

КПУ OHI-S PBI
16,0 ± 0,67 1,78 ± 0,12 1,32 ± 0,14

Таблица 1. Индексная оценка состояния 
полости рта пациентов

Table 1. Index assessment of 
the patient's oral cavity
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_hk� ma^� mk^Zmf^gm� h_� k^\^llbhg'mri^� ]^_^\ml(� ;� \hfiZkZmbo^� \ebgb\Ze�

lmn]r(�D�=ebg�J^kbh]hgmhe(�,**-5�-*"+*#(20,4�1*(�
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ma^� k^`^g^kZmbhg� h_� lh_m� mblln^l� h_� ma^� hkZe� \Zobmr(� ƨ^]b\Ze� [nee^mbg� h_�
ƖZlakhmhlmZg(�,*+35�+.(/"2-#4�-/'.,(�

+-(�MZkdblrZg�P(G(&�TZkZmrZg\�I(P(&�JZgbg�;(G(&�^m�Ze(�Ghkiaheh`b\Ze�
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Abstract
Na^�Zbf�h_�mabl�k^ob^p�Zkmb\e^�bl�mh�]^m^kfbg^�ma^�ihlbmbo^�Zg]�g^`Zmbo^�jnZebmb^l�Zg]�ikhi^kmb^l�h_�k^lmhkZmbhg�lmkn\mnk^l�

[Zl^]�hg�ɔ[^k�ihlml(�;_m^k�^g]h]hgmb\�mk^Zmf^gm&�bm�bl�g^\^llZkr�mh�lmk^g`ma^g�ma^�k^fZbgbg`�mblln^l&�lbg\^�ma^k^�bl�Zg�
bkk^o^klb[e^�]^\k^Zl^�bg�ma^�lmk^g`ma�\aZkZ\m^kblmb\l�h_�ma^�mhhma(
GZm^kbZel�Zg]�f^mah]l(Jkh]n\^]�Z�lrlm^fZmb\�k^ob^p�h_�ma^�ebm^kZmnk^�bg�ma^�^e^\mkhgb\�]ZmZ[Zl^l�Ahh`e^�M\aheZk�

Zg]�Jn[f^](�;kmb\e^l�[Zl^]�hg�ma^�f^mah]�h_�nlbg`�ɔ[^k`eZll�ihlml�bg�\ebgb\Ze�ikZ\mb\^&�ZgZerlbl�h_�f^mah]l�_hk�fh]b_rbg`�
ma^�Z]a^lbo^�ik^iZkZmbhg�h_�ma^�]^gmbg�lnk_Z\^�Zg]�ma^�ihlm�bml^e_&�Zl�p^ee�Zl�in[eb\Zmbhgl�k^eZm^]�mh�ma^�]bl\nllbhg�h_�
_Z\mhkl�maZm�e^]�mh�ma^�ln\\^ll)_Zbenk^�h_�ma^�mk^Zmf^gm�Zk^�\hglb]^k^]�p^k^�bg\en]^](
L^lneml(�./�Zkmb\e^l�p^k^�k^ob^p^]�bg�ma^�\hnkl^�h_�bg_hkfZmbhg�\hee^\mbhg(�;l�Z�k^lnem�h_�ma^�ln[fbmm^]�Zkmb\e^l�ZgZerlbl�

Z\\hk]bg`�mh�ma^�^q\enlbhg�\kbm^kbZ&�ma^�gnf[^k�h_�bg\en]^]�lmn]b^l�aZl�[^\hf^�-3(
=hg\enlbhgl(�<Zl^]�hg�ma^�ebm^kZmnk^�lmn]b^]&�ma^�nl^�h_�lmkn\mnk^l�[Zl^]�hg�ɔ[^k�ihlml�bl�Zg�Z\\^imZ[e^�f^mah]�h_�

ihlm'^g]h]hgmb\�k^lmhkZmbhg�h_�m^^ma(�<nm&�ebd^�Zgr�f^]b\Ze�fZgbineZmbhg&�bm�aZl�bml�ebfbmZmbhgl�Zg]�lb]^�^__^\ml(
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E^rphk]l4�ɔ[^k�`eZll�ihlm&�]nZe'\nk^�\^f^gm&�ɕ^qnkZe�lmk^g`ma�h_�ma^�ihlm&�_kZ\mnk^�h_�ma^�khhm(

L^\^bo^]4�*1(*2(,*,*5�k^obl^]4�*+(*3(,*,*�5�Z\\^im^]4�*,(*3(,*,*(

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

@hk� \bmZmbhg4� T(M(� EaZ[Z]s^&� Dn(;(� A^g^kZehoZ&� G(A(� Ma^khsbbZ&� ;(;(� H^]Zladholdr&� ƕƯƹƯǅƼƱƯ� ƞ(Ƙ((� =ebgb\Ze�
Zg]�fhkiaheh`b\Ze�Zli^\ml�h_�lmkn\mnk^l�[Zl^]�hg�ɔ[^k`eZll�ihlml�nl^(�?g]h]hgmb\l� mh]Zr(�,*,*5�+2"-#4-3'./(�>IC4�
+*(-0-11)+02-',32+',*,*'+2'-'-3'./(

ƒƒƔƓƔƛƗƔ
ƚƱƼƱưƶƺ� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ�

ƻƼƺƴƽǁƺưǋƾ� ƹƱƺƭƼƬƾƴƸǇƱ� ƭƴƺǁƴƸƴǃƱƽƶƴƱ� ƴ� ƭƴƺƸƱǁƬ-
ƹƴǃƱƽƶƴƱ� ƴƳƸƱƹƱƹƴǋ� Ʈ� ƾƶƬƹǋǁ� ƳƿƭƬ&� ƻƼƱƴƸƿǅƱƽƾƮƱƹ-
ƹƺ� Ʈ� ưƱƹƾƴƹƱ&� ǃƾƺ� ƻƼƴƮƺưƴƾ� ƶ� ƽƹƴƲƱƹƴǊ�ƻƼƺǃƹƺƽƾƹǇǁ�
ǁƬƼƬƶƾƱƼƴƽƾƴƶ� ƾƶƬƹƱƵ� ƳƿƭƬ(� ƩƾƺƸƿ� ƻƼƱưƼƬƽƻƺƷƬƯƬƱƾ�
ƹƱ� ƾƺƷǈƶƺ� ƿƾƼƬƾƬ� ƺƻƼƱưƱƷƱƹƹƺƯƺ� ƶƺƷƴǃƱƽƾƮƬ� ƾƮƱƼưǇǁ�
ƾƶƬƹƱƵ&�ƹƺ�ƴ�Ƽǋư�ưƼƿƯƴǁ�ǀƬƶƾƺƼƺƮ&�ƶƺƾƺƼǇƸƴ�ǋƮƷǋǊƾƽǋ�
ƽƹƴƲƱƹƴƱ�ƮƷƬƲƹƺƽƾƴ�ưƱƹƾƴƹƬ�ƴ�ƴƳƸƱƹƱƹƴƱ�ƽƾƼƿƶƾƿƼǇ�
ƶƺƷƷƬƯƱƹƺƮǇǁ� ƮƺƷƺƶƺƹ� ƺƼƯƬƹƴǃƱƽƶƺƵ� ƸƬƾƼƴǂǇ� "ǃƬǅƱ�
ƮƽƷƱưƽƾƮƴƱ�ƹƬƼƿǄƱƹƴǋ� ƾƱǁƹƴƶƴ�ƻƼƱƻƬƼƴƼƺƮƬƹƴǋ#� U,2&�
-*W(� Ƒ� ƾƬƶƺƸ� ƽƷƿǃƬƱ� ƻƼƴ� ƼƱƽƾƬƮƼƬǂƴƴ� ƽƷƱưƿƱƾ� ƿǃƴƾǇ-
ƮƬƾǈ�ƮƺƽƽƾƬƹƺƮƷƱƹƴƱ�ƹƱ�ƾƺƷǈƶƺ�ǉƽƾƱƾƴǃƱƽƶƴǁ�ǁƬƼƬƶƾƱ-
Ƽƴƽƾƴƶ&�ƹƺ�ƴ�ƸƱǁƬƹƴǃƱƽƶƴǁ�ưƬƹƹǇǁ�ƿƾƼƬǃƱƹƹǇǁ�ƾƶƬƹƱƵ�
ƳƿƭƬ(�ƘƿǃǄƴƱ�ƼƱƳƿƷǈƾƬƾǇ�ƻƼƴ�ǉƾƺƸ�ƴƸƱǊƾ�ƸƬƾƱƼƴƬƷǇ&�
ƸƺưƿƷǈ�ǉƷƬƽƾƴǃƹƺƽƾƴ�ƶƺƾƺƼǇǁ�ƭƺƷƱƱ�ƻƼƴƭƷƴƲƱƹ�ƶ�ǉƾƺ-
Ƹƿ�ƲƱ�ƻƺƶƬƳƬƾƱƷǊ�ƽƺǁƼƬƹƴƮǄƱƯƺƽǋ�ưƱƹƾƴƹƬ�U+&+-&,3W(�Ƒ�
ǃƬƽƾƹƺƽƾƴ&�ƽ�ǉƾƺƵ�ǂƱƷǈǊ�ƴƽƻƺƷǈƳƿǊƾƽǋ�ƼƬƳƷƴǃƹǇƱ�Ʈƹƿ-
ƾƼƴƶƬƹƬƷǈƹǇƱ�ǄƾƴǀƾǇ(
� ƑǇưƱƷǋǊƾ� ƼƬƳƹƺƮƴưƹƺƽƾƴ� ƶƺƼƹƱƮǇǁ� ǄƾƴǀƾƺƮ� ƻƺ�

ƸƬƾƱƼƴƬƷƿ� ƴƳƯƺƾƺƮƷƱƹƴǋ� "ǉƷƬƽƾƴǃƹǇƱ� ƴ� ƹƱǉƷƬƽƾƴǃ-
ƹǇƱ#�ƴ�ƽƻƺƽƺƭƿ�ǀƴƶƽƬǂƴƴ�"ƬƶƾƴƮƹǇƱ�ƴ�ƻƬƽƽƴƮƹǇƱ#(�ƚƱ-
ǉƷƬƽƾƴǃƹǇƱ�ǜ�ƸƱƾƬƷƷƴǃƱƽƶƴƱ�ƴ�ƶƱƼƬƸƴǃƱƽƶƴƱ�ǄƾƴǀƾǇ&�
ƻƼƴ�ƮƺƳưƱƵƽƾƮƴƴ�ƹƬ�ƹƴǁ�ƹƬƯƼƿƳƶƴ�ƻƱƼƱưƬǊƾ�ƹƬƻƼǋƲƱ-
ƹƴƱ�ƹƬ�ƸƱƹƱƱ�ƼƴƯƴưƹǇƵ�ƶƺƸƻƺƹƱƹƾ�"ưƱƹƾƴƹ#&�ǃƾƺ�ƳƬǃƬ-
ƽƾƿǊ�ƻƼƴƮƺưƴƾ�ƶ�ǀƼƬƶƾƿƼƱ�ƶƺƼƹǋ�U+&+*&,,W(�ƩƷƬƽƾƴǃƹǇƱ�
ƶƺƼƹƱƮǇƱ�ǄƾƴǀƾǇ�ǜ�ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇƱ�ƴ�ƿƯƷƱƼƺưƹǇƱ&�
ưƬǊƾ� ƮƺƳƸƺƲƹƺƽƾǈ� ƳƹƬǃƴƾƱƷǈƹƺ� ƽƹƴƳƴƾǈ� Ƽƴƽƶ� ƻƱƼƱ-
ƷƺƸƬ� ƶƺƼƹǋ&� ƾƬƶ� ƶƬƶ� ƭƷƬƯƺưƬƼǋ� ƽǁƺưƹƺƸƿ� ƽ� ưƱƹƾƴƹƺƸ�
ƻƺƶƬƳƬƾƱƷǊ� ƸƺưƿƷǋ� ǉƷƬƽƾƴǃƹƺƽƾƴ� ƻƼƺƴƽǁƺưƴƾ� ƼƬƮƹƺ-
ƸƱƼƹƺƱ� ƻƱƼƱƼƬƽƻƼƱưƱƷƱƹƴƱ� ƮƱƼƾƴƶƬƷǈƹƺƵ� ƴ� ƭƺƶƺƮƺƵ�
ƽƴƷǇ� ƲƱƮƬƾƱƷǈƹƺƵ(� ƜƼƴ� ǉƾƺƸ� ƸƱƲưƿ� ƾƶƬƹǋƸƴ� ƳƿƭƬ� ƴ�
ƸƬƾƱƼƴƬƷƺƸ� ǄƾƴǀƾƬ� ƽƺƳưƬƱƾƽǋ� ƯƺƸƺƯƱƹƹǇƵ&� ƽ� ƾƺǃƶƴ�
ƳƼƱƹƴǋ�ƸƱǁƬƹƴƶƴ&� ƶƺƸƻƷƱƶƽ&� ǃƾƺ� ƴ� ƺƭƱƽƻƱǃƴƮƬƱƾ� ƼƬƽ-
ƻƼƺƽƾƼƬƹƱƹƴƱ�ƲƱƮƬƾƱƷǈƹƺƯƺ�ưƬƮƷƱƹƴǋ�ƮưƺƷǈ�ƺƽƴ�ƶƺƼƹǋ�
ƳƿƭƬ�U-*W(�ƛưƹƬƶƺ�ƾƬƶƺƵ�ƼƱƳƿƷǈƾƬƾ�ưƺƽƾƴƯƬƱƾƽǋ�ƾƺƷǈƶƺ�
ƻƼƴ� ƺưƹƺƮƼƱƸƱƹƹƺƸ� ƴƽƻƺƷǈƳƺƮƬƹƴƴ� ƽƾƱƶƷƺƮƺƷƺƶƺƹ-
ƹǇǁ�ǄƾƴǀƾƺƮ�ƽ�ƶƺƸƻƺƳƴƾƹǇƸ�ƸƬƾƱƼƴƬƷƺƸ�ƽƺ�ƽǁƺưƹǇƸ�
ƸƺưƿƷƱƸ�ǉƷƬƽƾƴǃƹƺƽƾƴ(�Ƒ�ƻƼƺƾƴƮƹƺƸ�ƽƷƿǃƬƱ�ƽƷƺƵ�ǀƴƶ-
ƽƴƼƿǊǅƱƯƺ�ƸƬƾƱƼƴƬƷƬ�ƸƺƲƱƾ�ƽƾƬƾǈ�ƻƼƴǃƴƹƺƵ�ƹƬƼƿǄƱ-
ƹƴǋ�ǂƱƷƺƽƾƹƺƽƾƴ�ƼƱƽƾƬƮƼƬǂƴƴ(�ƜƼƴ�ǉƾƺƸ�ƽƷƺƵ�ưƬƹƹƺƯƺ�
ǂƱƸƱƹƾƬ� ƹƱ� ưƺƷƲƱƹ� ƭǇƾǈ� ƴƳƭǇƾƺǃƹǇƸ&� ƻƺƽƶƺƷǈƶƿ� ǉƾƺ�
ƸƺƲƱƾ� ƽƹƴƳƴƾǈ� ǀƴƳƴƶƺ'ƸƱǁƬƹƴǃƱƽƶƴƱ� ǁƬƼƬƶƾƱƼƴƽƾƴ-
ƶƴ� ƼƱƽƾƬƮƼƬǂƴƴ&� ƮƽƷƱưƽƾƮƴƱ� ǃƱƯƺ� ƸƺƲƱƾ� ƮƺƳƹƴƶƹƿƾǈ�
ǀƼƬƶƾƿƼƬ�ƶƺƼƹǋ�ƳƿƭƬ�U,2W(
ƚƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ�ƹƬƴƭƺƷƱƱ�ǄƴƼƺƶƺƱ�ƻƼƴƸƱƹƱ-

ƹƴƱ� ƹƬǁƺưǋƾ� ƴƸƱƹƹƺ� ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇƱ�ǄƾƴǀƾǇ&� ǉƾƺ�
ƺƻƼƱưƱƷǋƱƾƽǋ�ƼǋưƺƸ�ƴǁ�ƻƼƱƴƸƿǅƱƽƾƮ(�Ƒƺ'ƻƱƼƮǇǁ&�ǉƾƺ�
ǀƴƳƴƶƺ'ƸƱǁƬƹƴǃƱƽƶƴƱ�ǁƬƼƬƶƾƱƼƴƽƾƴƶƴ&�Ʈ�ƻƱƼƮƿǊ�ƺǃƱ-
ƼƱưǈ&�ƸƺưƿƷǈ�ǉƷƬƽƾƴǃƹƺƽƾƴ� "ƺƶƺƷƺ�,*�AiZ#� &� ƶƺƾƺƼǇƵ�
ƭƷƴƳƺƶ�ƶ�ƾƬƶƺƮƺƸƿ�ƿ�ưƱƹƾƴƹƬ�"+.'+2�AiZ#(�ƑƬƲƹƺ&�ǃƾƺƭǇ�
ưƬƹƹǇƵ�ƻƺƶƬƳƬƾƱƷǈ�ƴƸƱƷ�ƾƱ�ƲƱ�ƳƹƬǃƱƹƴǋ�ƴ�ƿ�ǂƱƸƱƹƾƬ�
ưƷǋ� ǀƴƶƽƬǂƴƴ� ǄƾƴǀƾƬ&� Ƭ� ƾƬƶƲƱ� ƶƺƸƻƺƳƴƾƹƺƯƺ� ƸƬƾƱ-
ƼƴƬƷƬ� ưƷǋ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ� ƶƺƼƺƹƶƺƮƺƵ� ǃƬƽƾƴ� ƳƿƭƬ�
U+&+-&,2W(�Ƒƺ'ƮƾƺƼǇǁ&�ǉƾƴ�ƸƬƾƱƼƴƬƷǇ�ưƷǋ�ƼƱƽƾƬƮƼƬǂƴƴ�
ƺƭƼƬƳƿǊƾ� ƱưƴƹǇƵ� ƸƺƼǀƺǀƿƹƶǂƴƺƹƬƷǈƹǇƵ� ƶƺƸƻƷƱƶƽ�
ƽ� ƾƶƬƹǋƸƴ� ƳƿƭƬ� ǜ�Ǆƾƴǀƾ&� ǂƱƸƱƹƾ&� ƶƺƸƻƺƳƴƾ� ƴ� ưƱƹƾƴƹ�

ƽƺƳưƬǊƾ� ƱưƴƹǇƵ�ƭƷƺƶ&� ƾƱƸ� ƽƬƸǇƸ�ƽƺƳưƬƮƬǋ� ƿƽƷƺƮƴǋ�
ưƷǋ�ƼƬƮƹƺƸƱƼƹƺƯƺ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƴǋ�ƲƱƮƬƾƱƷǈƹƺƵ�ƹƬ-
ƯƼƿƳƶƴ�ƮưƺƷǈ�ƺƽƴ�ƶƺƼƹǋ�ƳƿƭƬ� U-,W(�Ƒ�ƾƼƱƾǈƴǁ&�ƽƾƱƶƷƺ-
ƮƺƷƺƶƺƹƹǇƱ� ǄƾƴǀƾǇ� ǋƮƷǋǊƾƽǋ� ƻƬƽƽƴƮƹƺ� ǀƴƶƽƴƼƿǊ-
ǅƴƸƴƽǋ&� ǃƾƺ� ƻƺƳƮƺƷǋƱƾ� ƽƹƴƳƴƾǈ� ƻƱƼƱưƬǃƿ� ƽƾƼƱƽƽƬ�
ƹƬ� ƽƾƱƹƶƴ� ƶƺƼƹǋ� ƴ� ƽƷƱưƺƮƬƾƱƷǈƹƺ� ƽƹƴƳƴƾǈ� Ƽƴƽƶ� ƱƯƺ�
ǀƼƬƶƾƿƼǇ(� Ƒ� ǃƱƾƮƱƼƾǇǁ&� ƮƬƼƴƬƾƴƮƹǇƵ� Ƽǋư� ƼƬƳƸƱƼƺƮ�
ƴ�ƶƺƹƿƽƹƺƽƾƴ�ƻƺƳƮƺƷǋƱƾ�ƮǇƭƼƬƾǈ�ƹƬƴƷƿǃǄƴƵ�ƮƬƼƴƬƹƾ�
ưƷǋ� ƶƬƲưƺƯƺ� ƶƷƴƹƴǃƱƽƶƺƯƺ� ƽƷƿǃƬǋ&� ƶƺƾƺƼǇƵ� ƸƺƲƱƾ�
ƭǇƾǈ�ƺƻƼƱưƱƷƱƹ�ƾƴƻƺƸ�ƻƼƱƻƬƼƴƼƺƮƬƹƴǋ�ƶƬƹƬƷƬ�"ƮƼƿǃ-
ƹƿǊ� ƴƷƴ� HbNb'ǀƬƵƷƬƸƴ#(� ƩƾƬ� ƶƺƹǂƱƻǂƴǋ� ƼƱƬƷƴƳƿƱƾƽǋ�
ƳƬ� ƽǃƱƾ� ƹƬƷƴǃƴǋ�ǄƾƴǀƾƺƮ� ƬƹƬƾƺƸƴǃƱƽƶƺƵ�ǀƺƼƸǇ� ,��
ƶƺƹƿƽƹƺƽƾƴ� ưƷǋ� ƶƬƹƬƷƺƮ� ƸƱǁƬƹƴǃƱƽƶƺƯƺ� ƻƼƱƻƬƼƴƼƺ-
ƮƬƹƴǋ�ƼƿǃƹǇƸƴ�ƴƹƽƾƼƿƸƱƹƾƬƸƴ�ƴ�+*��ƶƺƹƿƽƹƺƽƾƴ�ưƷǋ�
ƭƺƷƱƱ� ǄƴƼƺƶƴǁ� ƶƬƹƬƷƺƮ� ƴ� ƶƬƹƬƷƺƮ&� ƻƼƱƻƬƼƴƼƿƱƸǇǁ�
ƴƹƽƾƼƿƸƱƹƾƬƸƴ�ƭƺƷǈǄƱƵ�ƶƺƹƿƽƹƺƽƾƴ�U,2W(�ſƼƺƸƱ�ƾƺƯƺ&�
ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇƱ�ǄƾƴǀƾǇ�ǁƬƼƬƶƾƱƼƴƳƿǊƾƽǋ�ǁƴƸƴǃƱ-
ƽƶƺƵ�ƴƹƱƼƾƹƺƽƾǈǊ�"ƺƾƽƿƾƽƾƮƴƱ�ƺƶƴƽƷƱƹƴǋ�ƴ�ƶƺƼƼƺƳƴƴ&�
ǃƾƺ�ƺƭƱƽƻƱǃƴƮƬƱƾ�ƼƬƳƸƱƼƹƿǊ�ƽƾƬƭƴƷǈƹƺƽƾǈ�ǄƾƴǀƾƺƮ�
ƴ�ƴǁ�ƭƴƺƽƺƮƸƱƽƾƴƸƺƽƾǈ�ƽ�ƾƶƬƹǋƸƴ�ƳƿƭƬ#(�ƛƾƷƴǃƴƾƱƷǈ-
ƹƺƵ�ƺƽƺƭƱƹƹƺƽƾǈǊ�ǉƾƴǁ�ǄƾƴǀƾƺƮ�ǋƮƷǋƱƾƽǋ�ƴ�ƮǇƽƺƶƬǋ�
ƽƾƱƻƱƹǈ� ƻƼƺƮƱưƱƹƴǋ� ƽƮƱƾƺƮƺƵ� ƮƺƷƹǇ&� ǃƾƺ� ƻƺƳƮƺƷǋƱƾ�
ưƺƽƾƴǃǈ� ƺƻƾƴƸƬƷǈƹǇǁ� ǉƽƾƱƾƴǃƱƽƶƴǁ� ƼƱƳƿƷǈƾƬƾƺƮ� ƼƱ-
ƽƾƬƮƼƬǂƴƴ�U,&,3W(
ƢƱƷǈǊ� ƻƼƱưƽƾƬƮƷƱƹƹƺƵ� ƺƭƳƺƼƹƺƵ� ƽƾƬƾǈƴ� ǋƮƷǋƱƾƽǋ�

ƺƻƼƱưƱƷƱƹƴƱ�ƻƺƷƺƲƴƾƱƷǈƹǇǁ�ƴ�ƺƾƼƴǂƬƾƱƷǈƹǇǁ�ƬƽƻƱƶ-
ƾƺƮ� ƻƼƴƸƱƹƱƹƴǋ� ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇǁ� ǄƾƴǀƾƺƮ� ƶƬƶ� ƻƺ-
ƽƾǉƹưƺưƺƹƾƴǃƱƽƶƺƵ� ƶƺƹƽƾƼƿƶǂƴƴ� Ʈ� ƶƷƴƹƴǃƱƽƶƺƵ� ƻƼƬƶ-
ƾƴƶƱ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƜƼƴƮƱưƱƹƹǇƵ�ƺƭƳƺƼ�ƭǇƷ�ƹƬƻƴƽƬƹ�ƽ�ƻƺƸƺǅǈǊ�ƷƴƾƱ-

ƼƬƾƿƼǇ&� ƹƬƵưƱƹƹƺƵ� ƻƺƽƼƱưƽƾƮƺƸ� ƻƺƴƽƶƬ� Ʈ� ǉƷƱƶƾƼƺƹ-
ƹǇǁ�ƭƬƳƬǁ�ưƬƹƹǇǁ�Ahh`e^�M\aheZk�ƴ�Jn[f^](
ƜƺƴƽƶƺƮǇƱ� ƾƱƼƸƴƹǇ� ƮƶƷǊǃƬƷƴ4� �ɗ[^k� ihlm�&�

�\hfiZkbg`�f^mZeeb\� Zg]� `eZll� ɗ[^k� ihlm� �&� �nl^� h_� ɗ[^k�
ihlm�&� �\^f^gmZmbhg� h_� ɗ[^k� ihlm�&� �ɗ[^k`eZll� ihlm�
lbeZgbsZmbhg�&��ɘ^qnkZe�ikhi^kmb^l�h_�ɗ[^k�ihlml�&��Z]a^lbhg�
[^mp^^g�ihlm�Zg]�]^gmbg^��"ƾƬƭƷƴǂƬ�+#(
ƜƼƴƱƸƷƱƸƺƽƾǈ�ƽƾƬƾƱƵ�ƺǂƱƹƴƮƬƷƬƽǈ�Ʈ�ƹƱƽƶƺƷǈƶƺ�ǉƾƬ-

ƻƺƮ(�ƚƬ�ƻƱƼƮƺƸ�ǉƾƬƻƱ�ƻƼƺƴƳƮƺưƴƷƽǋ�ƬƹƬƷƴƳ�ƹƬƳƮƬƹƴǋ�
ƻƿƭƷƴƶƬǂƴƴ�ƴ�ưƬƾƬ� ƱƱ� ƻƱǃƬƾƴ� Ʈ� ƴƳưƬƹƴƴ� "� ƹƱ� ƻƺƳưƹƱƱ�
,**+�ƯƺưƬ#(�ƒƬƷƱƱ�ƼƬƽƽƸƬƾƼƴƮƬƷƺƽǈ�ƶƼƬƾƶƺƱ�ƽƺưƱƼƲƬ-
ƹƴƱ� ƴ� ƺƽƹƺƮƹǇƱ� ƳƬƾƼƺƹƿƾǇƱ� ƾƱƸǇ� ƽƾƬƾǈƴ(� ƚƬ� ƻƺƽƷƱư-
ƹƱƸ�ǉƾƬƻƱ�ƻƼƺƮƺưƴƷƺƽǈ�ƺƳƹƬƶƺƸƷƱƹƴƱ�ƽ�ƻƺƷƹƺƾƱƶƽƾƺ-
ƮǇƸƴ�ƮƬƼƴƬƹƾƬƸƴ�ƺƾƺƭƼƬƹƹǇǁ�ƽƾƬƾƱƵ(
Ƒ�ƶƬǃƱƽƾƮƱ�ƴƹƽƾƼƿƸƱƹƾƬ�ưƷǋ�ƻƺƴƽƶƬ�ƴ�ƺƻƼƱưƱƷƱƹƴǋ�

ƼƴƽƶƬ� ƻƺǋƮƷƱƹƴǋ� ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ� ƺǄƴƭƶƴ� Ʈ� ưƬƹƹƺƸ�
ƽƷƿǃƬƱ�ƴƽƻƺƷǈƳƺƮƬƷƽǋ�ưƮƿǁƶƺƸƻƺƹƱƹƾƹǇƵ�ƴƹƽƾƼƿƸƱƹƾ�
=h\akZg^� =heeZ[hkZmbhg(� U-2&-3W� ƚƬ� ƶƬƲưƺƸ� ƴƳ� ǉƾƬƻƺƮ�
ƺƾƭƺƼƬ�ƻƿƭƷƴƶƬǂƴƵ&�ƭǇƷ�ƹƬƳƹƬǃƱƹ�ƺƭǅƴƵ�Ƽƴƽƶ�ƽƴƽƾƱ-
ƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ� &� ƽƺƯƷƬƽƹƺ�Bb``bgl�^m�Ze(� U-3W�ſƼƴ-
ƾƴǃƹƺƽƾǈ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ�ƭǇƷƬ�ƻƼƱưƽƾƬƮƷƱƹƬ�
ƽƷƱưƿǊǅƴƸ�ƺƭƼƬƳƺƸ4
Ǥ ƹƴƳƶƴƵ�Ƽƴƽƶ�ƻƼƴ�ƮǇƻƺƷƹƱƹƴƴ�ƮƽƱǁ�ƶƼƴƾƱƼƴƱƮ5
Ǥ ƿƸƱƼƱƹƹǇƵ� Ƽƴƽƶ� ƻƼƴ� ƺƾƽƿƾƽƾƮƴƴ� ƾƺƷǈƶƺ� ƺưƹƺƯƺ
ƶƼƴƾƱƼƴǋ5
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Ǥ� ƮǇƽƺƶƴƵ� Ƽƴƽƶ� ƻƼƴ� ƺƾƽƿƾƽƾƮƴƴ� ưƮƿǁ� ƴƷƴ� ƭƺƷƱƱ�
ƶƼƴƾƱƼƴƱƮ5

Ǥ� ƹƱǋƽƹǇƵ�Ƽƴƽƶ&�ƻƼƴ�ƹƬƷƴǃƴƴ�ƸƬƷƺƯƺ�ƶƺƷƴǃƱƽƾƮƬ�ưƱ-
ƾƬƷƱƵ&�ƻƺƳƮƺƷǋǊǅƴǁ�ƻƼƴƹǋƾǈ�ƼƱǄƱƹƴƱ�ƺƭ�ƺƻƼƱưƱ-
ƷƱƹƹƺƵ�ƺǂƱƹƶƱ�ƼƴƽƶƬ(

ƞƔƖƁƙƩƠƐƠƨ
ƐǇƷƺ�ƼƬƽƽƸƺƾƼƱƹƺ�./�ƻƿƭƷƴƶƬǂƴƵ&�ƴƳ�ƹƴǁ�+,�\�ƭƬƳǇ�

ưƬƹƹǇǁ� Jn[G^]&� --� \� ƻƺƼƾƬƷƬ� Ahh`e^� M\aheZk(� ƜƺƽƷƱ�
ƻƼƺƴƳƮƱưƱƹƴǋ�ƺƾƭƺƼƬ�ƻƺ�ƶƼƴƾƱƼƴǋƸ�ƮƶƷǊǃƱƹƴǋ&�ƴƾƺƯƺ-
ƮƺƱ�ǃƴƽƷƺ�ƽƺƽƾƬƮƴƷƺ�-3(�Ƒ�ƻƼƺƬƹƬƷƴƳƴƼƺƮƬƹƹǇǁ�ƴƽƽƷƱ-
ưƺƮƬƹƴǋǁ�ƭǇƷƴ�ƺƻƴƽƬƹǇ�ƶƷƴƹƴǃƱƽƶƴƱ�ƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴƱ�
ưƬƹƹǇƱ&� ƶƬƽƬǊǅƴƱƽǋ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ƽƾƱƶƷƺƮƺƷƺƶƺƹ-
ƹǇǁ�ǄƾƴǀƾƺƮ�ƶƬƶ�ƻƺƽƾǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�ƴ�ƬƼƸƴƼƿǊǅƱƵ�
ƶƺƹƽƾƼƿƶǂƴƴ(

ƜƑƟƁƕƓƔƛƗƔ
ƞƾƱƶƷƺƮƺƷƺƶƺƹƹǇƱ� ǄƾƴǀƾǇ� ƹƬ� ƼǇƹƶƱ� ƻƺǋƮƴƷƴƽǈ�

ƽƼƬƮƹƴƾƱƷǈƹƺ� ƹƱưƬƮƹƺ&� ƹƬ� ǉƾƬƻƱ� ƼƬƳƼƬƭƺƾƶƴ� ƴ� Ƹƺưƴ-
ǀƴƶƬǂƴƴ� ƽƺƽƾƬƮƬ� ƴ� ƽƮƺƵƽƾƮ� ƶƺƸƻƺƳƴƾƹǇǁ� ƻƷƺƸƭƴƼƺ-
ƮƺǃƹǇǁ� ƸƬƾƱƼƴƬƷƺƮ(� ƛƹƴ� ƽƺƽƾƺǋƾ� ƴƳ� ưƮƿǁ� ƺƽƹƺƮƹǇǁ�
ƶƺƸƻƺƹƱƹƾƺƮ� ǜ� ƽƾƱƶƷǋƹƹǇǁ� ƮƺƷƺƶƺƹ� ƴ� ǉƻƺƶƽƴưƹƺƵ�
ƻƷƬƽƾƸƬƽƽƺƮƺƵ�ƸƬƾƼƴǂǇ�"<bl'A'GZ#(�ƑƺƷƺƶƹƬ�Ʈ�ƽƺƽƾƬ-
ƮƱ�ƸƬƾƼƴǂǇ�ƼƬƽƻƺƷƺƲƱƹ�ƹƱƻƼƱƼǇƮƹƺ&�ƯƺƼƴƳƺƹƾƬƷǈƹƺ�ƴ�
ƹƱƽƱƾ�ǀƿƹƶǂƴǊ�ƶƬƼƶƬƽƬ&�ƻƺ�ƸƬƽƽƱ�ƽƺƽƾƬƮƷǋƱƾ�0*'1/��

ƺƾ� ƮƽƱƯƺ� ǄƾƴǀƾƬ(� ƛƼƯƬƹƴǃƱƽƶƬǋ� ƸƬƾƼƴǂƬ� ƽǁƺưƹƬ� ƻƺ�
ƽƮƺƱƸƿ� ƽƺƽƾƬƮƿ� ƸƬƾƼƴǂƱ� ƸƴƶƼƺƯƴƭƼƴưƹƺƯƺ� ƶƺƸƻƺƳƴ-
ǂƴƺƹƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ&� ƶƺƾƺƼǇƵ� ƻƼƴƸƱƹǋƱƾƽǋ� ưƷǋ� ƮǇ-
ƻƺƷƹƱƹƴǋ�ƻƺƽƾƺǋƹƹǇǁ�ƼƱƽƾƬƮƼƬǂƴƵ&�ưƬƹƹǇƵ�ƶƺƸƻƺƹƱƹƾ�
ƽƺƽƾƬƮƷǋƱƾ� ,/'.*��ƺƾ� ƮƽƱƵ�ƸƬƽƽǇ�ǄƾƴǀƾƬ(� ƟƬƶƺƵ� ƽƺ-
ƽƾƬƮ� ƮƺƽƽƾƬƹƬƮƷƴƮƬǊǅƱƯƺ� ƸƬƾƱƼƴƬƷƬ� ƻƺƳƮƺƷǋƱƾ� ưƺ-
ƽƾƴǃǈ� ƹƬưƱƲƹƺƯƺ� ƽƺƱưƴƹƱƹƴǋ�ƸƱƲưƿ�ǄƾƴǀƾƺƸ� ƴ� ƶƺƸ-
ƻƺƳƴƾƺƸ�U--W(
ƞƾƱƶƷƺƮƺƷƺƶƺƹƹǇƱ�ǄƾƴǀƾǇ�ƺƾƹƺƽǋƾƽǋ�ƶ�ƯƼƿƻƻƱ�ƻƬƽ-

ƽƴƮƹƺ� ǀƴƶƽƴƼƿǊǅƴǁƽǋ&� ƻƺǉƾƺƸƿ� ưƷǋ� ƴǁ� ƿƶƼƱƻƷƱƹƴǋ�
Ʈ� ƶƺƼƹƱƮƺƸ� ƶƬƹƬƷƱ� ƴƽƻƺƷǈƳƿǊƾƽǋ� ƶƺƸƻƺƳƴǂƴƺƹƹǇƱ�
ƸƬƾƱƼƴƬƷǇ� ưƮƺƵƹƺƯƺ� ƺƾƮƱƼƲưƱƹƴǋ(� ơåƿƲǉƻ� ǆưƳƽƻ�
Ʈ� ƼƬƭƺƾƱ� ƽƺ� ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇƸƴ� ǄƾƴǀƾƬƸƴ� ǋƮƷǋƱƾ-
ƽǋ� ƺƻƼƱưƱƷƱƹƴƱ� ƼƬƳƸƱƼƬ� ǄƾƴǀƾƬ� ƴ� ƻƼƱƻƬƼƴƼƺƮƬƹƴƱ�
ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƹƬ�ƹƱƺƭǁƺưƴƸƿǊ�ƯƷƿƭƴƹƿ�",)-�ưƷƴƹǇ�
ƶƬƹƬƷƬ#�ƽ�ƻƺƸƺǅǈǊ�ƼƬƳƮƱƼƾƺƶ&�ƶƺƾƺƼǇƱ�ƻƼƴƷƬƯƬǊƾƽǋ�Ʈ�
ƶƺƸƻƷƱƶƾƱ� ǄƾƴǀƾƺƮ� U-.W(� ƜƼƴ� ƻƺƮƾƺƼƹƺƸ� ǉƹưƺưƺƹƾƴ-
ǃƱƽƶƺƸ� ƷƱǃƱƹƴƴ� ƮƬƲƹǇƸ� ǋƮƷǋƱƾƽǋ� ǉƾƬƻ� ƶƬǃƱƽƾƮƱƹƹƺƵ�
ƼƬƽƻƷƺƸƭƴƼƺƮƶƴ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ&� ƻƺƽƶƺƷǈƶƿ� Ʊƽƾǈ�
ƮƱƼƺǋƾƹƺƽƾǈ� ƹƬƼƿǄƱƹƴǋ� ƬưƯƱƳƴƴ� ƴ� ƻƺƷƴƸƱƼƴƳƬǂƴƴ�
ƸƬƾƱƼƴƬƷƺƮ&�ƮƽƷƱưƽƾƮƴƱ�ƹƬƷƴǃƴǋ�ƺƽƾƬƾƶƺƮ�ƻƬƽƾ�ƹƬ�ƺƽ-
ƹƺƮƱ�ƯƴưƼƺƶƽƴưƬ�ƶƬƷǈǂƴǋ�ƴ�ǉƮƯƱƹƺƷƬ(�ƒƬƷƱƱ�ƻƼƴƻƬƽƺƮ-
ƶƬ�ǜ�ƹƱƺƭǁƺưƴƸƺ�ƺƻƼƱưƱƷƴƾǈ�ưƷƴƹƿ�ƽƾƱƶƷƺƮƺƷƺƶƺƹƹƺƯƺ�
ǄƾƴǀƾƬ�U+W(

Таблица 1. Процесс отбора статей. [37]

Table 1. Article selection process [37].
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ØƺåƴǁǌǇƷƸ� ǋǀưƾ� ǜ� Ʈ� ƳƬƮƴƽƴƸƺƽƾƴ� ƺƾ� ƮǇƭƼƬƹƹǇǁ�
ưƷǋ� ǀƴƶƽƬǂƴƴ� ƸƬƾƱƼƴƬƷƺƮ&� ƹƱƺƭǁƺưƴƸƺ� ƻƺưƯƺƾƺƮƴƾǈ�
ƶƺƼƹƱƮƺƵ� ƶƬƹƬƷ(� ƞ� ǉƾƺƵ� ǂƱƷǈǊ� ưƱƹƾƴƹ� ƺƭƼƬƭƬƾǇƮƬƱƾ-
ƽǋ�ƺƼƾƺǀƺƽǀƺƼƹƺƵ�ƶƴƽƷƺƾƺƵ�ƴ�ƭƺƹưƺƸ(�Ƒ�ƽƷƿǃƬƱ�ƻƼƴ-
ƸƱƹƱƹƴǋ� ƽƬƸƺƬưƯƱƳƴƮƹǇǁ� ƶƺƸƻƺƳƴǂƴƺƹƹǇǁ� ǂƱƸƱƹƾƺƮ�
ƻƺƽƷƱ� ƻƼƺƾƼƬƮƷƴƮƬƹƴǋ� ƴ� ƻƼƺƽƿǄƴƮƬƹƴǋ� ƶƺƼƹƱƮƺƯƺ�
ƶƬƹƬƷƬ&�ƬưƯƱƳƴƮƹƬǋ�ƽƴƽƾƱƸƬ�Ʈ�ƶƺƼƹƱƮƺƵ�ƶƬƹƬƷ�ƹƱ�ƮƮƺ-
ưƴƾƽǋ(�Ƒ�ưƼƿƯƴǁ�ƽƷƿǃƬǋǁ&�ƬưƯƱƳƴƮƹƬǋ�ƽƴƽƾƱƸƬ�ưƺƷƲƹƬ�
ƴƽƻƺƷǈƳƺƮƬƾǈƽǋ�Ʈ�ƺƭǋƳƬƾƱƷǈƹƺ(�ƑƺƳƸƺƲƱƹ�ƮƬƼƴƬƹƾ�ƴƽ-
ƻƺƷǈƳƺƮƬƹƴǋ�ƽƬƸƺƻƼƺƾƼƬƮƷƴƮƬǊǅƴǁ�ƽƴƽƾƱƸ� U-+W(�ƜƼƴ�
ƴƽƻƺƷǈƳƺƮƬƹƴƴ�ưƬƹƹǇǁ�ƽƴƽƾƱƸ&�Ƽǋư�ƬƮƾƺƼƺƮ�ƺƾƸƱǃƬƱƾ�
ƹƱưƺƽƾƬƾƺǃƹǇƵ�ƿƼƺƮƱƹǈ�ǀƴƶƽƬǂƴƴ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƸƬ-
ƾƱƼƴƬƷƬƸƴ&�ƾƼƱƭƿǊǅƴƸƴ�ƾƺƾƬƷǈƹƺƯƺ�ƻƼƺƾƼƬƮƷƴƮƬƹƴǋ(�
ƟƬƶƴƱ�ƽƴƽƾƱƸǇ�ƻƺƳƮƺƷǋǊƾ�ƽƹƴƳƴƾǈ�ƶƺƷƴǃƱƽƾƮƺ�ǉƾƬƻƺƮ�
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ƶƺƹƹƺƯƺ�ǄƾƴǀƾƬ�ƻƱƼƱư�ƱƯƺ�ǂƱƸƱƹƾƬǂƴƱƵ(�Ƒ�ǂƱƷǋǁ�ƻƺư-
ƯƺƾƺƮƶƴ�ƻƺƮƱƼǁƹƺƽƾƴ�ǄƾƴǀƾƬ�ƸƺƯƿƾ�ƭǇƾǈ�ƴƽƻƺƷǈƳƺƮƬ-
ƹǇ� ƼƬƳƷƴǃƹǇƱ� ƸƱƾƺưƴƶƴ&� ƮƶƷǊǃƬǊǅƴƱ� ƽƴƷƬƹƴƳƬǂƴǊ&�
ƻƱƽƶƺƽƾƼƿƵƹƿǊ� ƺƭƼƬƭƺƾƶƿ&� ƴƼƼƴƯƬǂƴǊ� ƻƺƮƱƼǁƹƺƽƾƴ�
ƶƺƹƽƾƼƿƶǂƴƴ�ƼƬƽƾƮƺƼƬƸƴ�"ƻƱƼƺƶƽƴư�ƮƺưƺƼƺưƬ&�ǉƾƬƹƺƷ�
ƴ�ưƼ(#(
ƞ�ƺưƹƺƵ�ƽƾƺƼƺƹǇ�ƻƼƴƸƱƹƱƹƴƱ�ƽƴƷƬƹƴƼƺƮƬƹƹǇǁ�Ǆƾƴǀ-

ƾƺƮ�ƻƺƳƮƺƷǋƱƾ�ƿƽƻƱǄƹƺ�ƼƱǄƴƾǈ�ƽƼƬƳƿ�ưƮƱ�ƳƬưƬǃƴ4�ƬưƯƱ-
ƳƴǊ�ƶ�Ǆƾƴǀƾƿ�ǀƴƶƽƴƼƿǊǅƱƯƺ�ǂƱƸƱƹƾƬ�ƴ�ƬưƯƱƳƴǊ�ƴƽƶƿƽ-
ƽƾƮƱƹƹƺƵ�ƶƿƷǈƾƴ�ƶ�Ǆƾƴǀƾƿ(�ƛưƹƬƶƺ�Dhk`^�J^k]b`µh�ƴ�ưƼ(�Ʈ�
ƽƮƺƱƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƺƻƼƺƮƱƼƯƷƴ�ƾƱƳƴƽ�ƺ�ưƺƽƾƺƮƱƼƹƺƵ�
ƳƹƬǃƴƸƺƽƾƴ�ƽƴƷƬƹƴƳƬǂƴƴ�Ʈ�ƼƬƸƶƬǁ�ƿƷƿǃǄƱƹƴǋ�ƶƬǃƱƽƾƮƬ�
ƬưƯƱƳƴƴ(�U+2&+3W�Ʃƾƺ�ƸƺƲƱƾ�ƭǇƾǈ�ƺƭǆǋƽƹƱƹƺ�ƾƱƸ&�ǃƾƺ�ƻƼƴ�
ƽƴƷƬƹƴƳƬǂƴƴ� ƮƺƷƺƶƹƬ� ƺƭƼƬƳƿƱƾƽǋ� ưƺƽƾƬƾƺǃƹƺ� ƾƺƷƽƾǇƵ�
ƸƺƹƺƽƷƺƵ&� Ʈ� ƶƺƾƺƼƺƸ� ƻƼƴ� ƻƼƴƷƺƲƱƹƴƴ� ƹƱƬưƱƶƮƬƾƹƺƵ�
ƹƬƯƼƿƳƶƴ�ƻƺƽƷƱ�ƮƶƷǊǃƱƹƴǋ�ƽƾƱƶƷƺƮƺƷƺƶƺƹƹƺƵ�ƶƺƸƻƺƳƴ-
ǂƴƴ�Ʈ�Ƭƶƾ�ƲƱƮƬƹƴǋ&�ƽƻƺƽƺƭƹǇ�ƺƭƼƬƳƺƮǇƮƬƾǈƽǋ�ưƱǀƱƶƾǇ&�
ƴƸƱǊǅƴƱ�ƾƱƹưƱƹǂƴƴ�ƶ�ƿƮƱƷƴǃƱƹƴǊ(�ƜƱƼƽƻƱƶƾƴƮƹǇƸ�ǋƮ-
ƷǋƱƾƽǋ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�ƶƺƸƭƴƹƴƼƺƮƬƹƹǇǁ�ƽƴƽƾƱƸ�ƽƴƷƬƹ)
ƭƺƹư&� ƾƬƶ� ƶƬƶ�ƺƹƴ�ƽƻƺƽƺƭƹǇ�ƶ�ƺƭƼƬƳƺƮƬƹƴǊ�ƶƬƶ�ƽƴƷƺƶ-
ƽƬƹƺƮǇǁ�ƽƮǋƳƱƵ&�ƾƬƶ�ƴ�ƻƺƷƴƸƱƼƴƳƬǂƴƴ�ǀƿƹƶǂƴƺƹƬƷǈƹǇǁ�
ƬƶƾƴƮƹǇǁ�ƯƼƿƻƻ�Ʈ�ƽƸƺƷǋƹƺƵ�ƸƬƾƼƴǂƱ(�U+3W
ƚƱƶƺƾƺƼǇƸƴ� ƻƼƺƴƳƮƺưƴƾƱƷǋƸƴ� ƼƱƶƺƸƱƹưƺƮƬƹƺ� ƴƽ-

ƻƺƷǈƳƺƮƬƾǈ�ǉƾƬƹƺƷ�Ʈ�ǂƱƷǋǁ�ƺƭƱƳƲƴƼƴƮƬƹƴǋ�ƻƺƮƱƼǁƹƺ-
ƽƾƴ�ǄƾƴǀƾƬ&� ƿưƬƷƱƹƴǋ� ƷǊƭƺƯƺ� ƮƴưƬ� ƺƼƯƬƹƴǃƱƽƶƴǁ� ƳƬ-
ƯƼǋƳƹƱƹƴƵ&�ƶƺƾƺƼǇƱ�Ʈ�ƾƺƵ�ƴƷƴ�ƴƹƺƵ�ƽƾƱƻƱƹƴ�ƸƺƯƿƾ�ƿǁƿư-
Ǆƴƾǈ� ƻƼƺǃƹƺƽƾǈ� ƽƮǋƳƴ� ƽ� ƬưƯƱƳƴƮƺƸ(� ƜƺƷƺƲƴƾƱƷǈƹǇƱ�
ƶƬǃƱƽƾƮƬ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ǉƾƬƹƺƷƬ�Ʈ�1*��ƭǇƷƴ�ƺƾƸƱǃƱƹǇ�
ƬƮƾƺƼƬƸƴ�ƺưƹƺƯƺ�ƴƳ�ƹƬƿǃƹǇǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�U,+W(
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Ƒ�ƽƮƺǊ�ƺǃƱƼƱưǈ&�ƻƷƬƮƴƶƺƮƬǋ�ƶƴƽƷƺƾƬ�Ʈ�ƶƺƹǂƱƹƾƼƬǂƴƴ�
+*�� ƹƱ� ƻƼƴƮƱƷƬ� ƶ� ưƺƽƾƺƮƱƼƹƺ� ƳƹƬǃƴƸǇƸ� ƿƷƿǃǄƱƹƴǋƸ�
ƽƴƷǇ�ǀƴƶƽƬǂƴƴ�ǄƾƴǀƾƬ&�ƻƼƴ�ǉƾƺƸ�ƽƾƺƴƾ�ƺƾƸƱƾƴƾǈ�ƮǇƼƬ-
ƲƱƹƹƿǊ�ƹƱƼƱƯƿƷǋƼƹƿǊ�ƽƾƼƿƶƾƿƼƿ�ƻƺƮƱƼǁƹƺƽƾƴ�ƽƾƱƶƷƺƮƺ-
ƷƺƶƺƹƹƺƯƺ�ǄƾƴǀƾƬ�ƻƺƽƷƱ�ƶƺƹưƴǂƴƺƹƴƼƺƮƬƹƴǋ�ǀƾƺƼƺƮƺ-
ưƺƼƺưƹƺƵ� ƶƴƽƷƺƾƺƵ(�ƜƼƴ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƸƴƶƼƺǀƺƾƺƯƼƬ-
ǀƴƵ� M?G� ƭǇƷƺ� ƳƬƸƱǃƱƹƺ� ƸƹƺƲƱƽƾƮƺ� ƾƼƬƮƸƴƼƺƮƬƹƹǇǁ&�
ƾƼƱƽƹƿƮǄƴǁ�ƮƺƷƺƶƺƹ&�ǃƾƺ�ƹƱƯƬƾƴƮƹƺ�ƽƶƬƳǇƮƬƱƾƽǋ�ƹƬ�ƯƱƼ-
ƸƱƾƴƳƬǂƴƴ�ƴ�ƸƱǁƬƹƴǃƱƽƶƴǁ�ƽƮƺƵƽƾƮƬǁ�ƼƱƽƾƬƮƼƬǂƴƴ�U,*W(
ƜƱƼƺƶƽƴư�ƮƺưƺƼƺưƬ&�ƻƼƱưƻƺƷƺƲƴƾƱƷǈƹƺ&�ƽƻƺƽƺƭƱƹ�Ʈ�

ǁƺưƱ�ƼƱƬƶǂƴƴ�ƺƶƴƽƷƱƹƴǋ�ƽƻƺƽƺƭƽƾƮƺƮƬƾǈ�ƼƬƳƼǇƮƿ�ƽƮǋ-
ƳƱƵ� ǉƻƺƶƽƴưƹƺƵ� ƽƸƺƷǇ&� ƻƼƴƮƺưǋ� ƶ� ƸƺưƴǀƴƶƬǂƴƴ� ƻƺ-
ƮƱƼǁƹƺƽƾƴ�ǄƾƴǀƾƬ�U,+W(�ƚƺ&�ƻƺ�ưƬƹƹǇƸ�M?G&�ƭǇƷƺ�ƿƽƾƬ-
ƹƺƮƷƱƹƺ&�ǃƾƺ�ƻƺƮƱƼǁƹƺƽƾƹǇƱ�ƾƺƻƺƯƼƬǀƴƴ�ƮƽƱǁ�ƴƽƻǇƾƬƹ-
ƹǇǁ� ƾƴƻƺƮ� ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇǁ� ǄƾƴǀƾƺƮ&� ƺƭƼƬƭƺƾƬƹƹǇǁ�
,.��ƚ,ƛ,�ƭǇƷƴ�ƻƺǁƺƲƴ�ƹƬ�ƹƱƺƭƼƬƭƺƾƬƹƹǇƱ�U,*W(
Ƒ�ǂƱƷƺƸ&�ƼƱƽƾƬƮƼƬǂƴƴ�ƹƬ�ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇǁ�Ǆƾƴǀ-

ƾƬǁ� ƴƸƱǊƾ� ƮǇƽƺƶƿǊ� ƶƷƴƹƴǃƱƽƶƿǊ� ƹƬưƱƲƹƺƽƾǈ&� ƻƺƮǇ-
ǄƬǊƾ�ƿƽƾƺƵǃƴƮƺƽƾǈ�ƾƶƬƹƱƵ�ƳƿƭƬ�ƶ�ƻƼƴƶƷƬưǇƮƬƱƸƺƵ�ƹƬ-
ƯƼƿƳƶƱ�U,/&�,0W&�ƺưƹƬƶƺ�ƮƺƳƸƺƲƹǇ�ƴ�ƹƱưƺǃƱƾǇ&�ƽƮǋƳƬƹ-
ƹǇƱ�Ʈ�ƺƽƹƺƮƹƺƸ�ƽ�ƼƬƽǂƱƸƱƹƾƴƼƺƮƶƺƵ�ǄƾƴǀƾƬ�ƴ�ƹƱ�ƻƼƴ-
ƮƺưǋǅƴƱ�ƶ�ǀƼƬƶƾƿƼƱ�ƶƺƼƹǋ(�ƑƺƳƸƺƲƹǇ�ƴ�ƶƺƯƱƳƴƺƹƹǇƱ�
ƺƾƼǇƮǇ�Ʈ�ǂƱƸƱƹƾƱ�ưƷǋ�ǀƴƶƽƬǂƴƴ&�ƴ�ƺƾƼǇƮ�ǂƱƸƱƹƾƬ�ƺƾ�
ƽƾƱƹƺƶ�ƶƺƼƹǋ(�ſƬǃƱƽƾƮƺ�ƬưƯƱƳƴƴ�ƶ�ưƱƹƾƴƹƿ�ƶƬƹƬƷƬ�Ƹƺ-
ƲƱƾ�ƳƬƮƴƽƱƾǈ�ƾƬƶƲƱ�ƺƾ�ƮƼƱƸƱƹƴ&�ƻƼƺǄƱưǄƱƯƺ�ƽ�ƸƺƸƱƹ-
ƾƬ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�ƾƱƼƬƻƴƴ�ưƺ�ƼƱƽƾƬƮƼƬǂƴƴ&�ƹƬƷƴǃƴǋ�
ǉƮƯƱƹƺƷƬ�U+W�Ʈ�ƷƺƲƱ�ưƷǋ�ǄƾƴǀƾƬ�ƴ�ƶƬǃƱƽƾƮƬ�ƮǇƻƺƷƹƱƹƴǋ�
ƶƷƴƹƴǃƱƽƶƴǁ�ǉƾƬƻƺƮ&�Ƭ�ƴƸƱƹƹƺ4
Ǥ� ƹƱưƺƽƾƬƾƺǃƹƺƱ� ƴƷƴ� ƴƳƭǇƾƺǃƹƺƱ� ƻƼƺƾƼƬƮƷƴƮƬƹƴƱ�
ƻƺƮƱƼǁƹƺƽƾƴ�ưƱƹƾƴƹƬ&�ƴ�ƻƺƽƷƱưƿǊǅƱƱ�ƺƾƽƿƾƽƾƮƴƱ�
ƬưƱƶƮƬƾƹƺƵ�ƬưƯƱƳƴƴ�ǀƴƶƽƴƼƿǊǅƱƯƺ�ƸƬƾƱƼƴƬƷƬ5

Ǥ� ƹƱưƺƽƾƬƾƺǃƹƺƱ�ƴƷƴ�ƴƳƭǇƾƺǃƹƺƱ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�Ƭư-
ƯƱƳƴƮƹƺƵ�ƽƴƽƾƱƸǇ5

Ǥ� ƻƼƴƸƱƹƱƹƴƱ� ƬưƯƱƳƴƮƹƺƵ� ƽƴƽƾƱƸǇ&� ƹƱ� ƻƼƱưƹƬƳƹƬ-
ǃƱƹƹƺƵ� ưƷǋ� ƮƹƿƾƼƴƶƬƹƬƷǈƹƺƵ� ǀƴƶƽƬǂƴƴ� ƽƾƱƶƷƺ-
ƮƺƷƺƶƺƹƹǇǁ� ǄƾƴǀƾƺƮ� "ƽƴƽƾƱƸǇ� ƽ� ƺƾƽƿƾƽƾƮƴƱƸ� Ʈ�
ƽƺƽƾƬƮƱ�ƺƽƺƭƺƯƺ�ƶƺƸƻƺƹƱƹƾƬ�ưƷǋ�ƴƹƴǂƴƬǂƴƴ�ǁƴƸƴ-
ǃƱƽƶƺƵ�ƻƺƷƴƸƱƼƴƳƬǂƴƴ#5

Ǥ� ƻƱƼƱƽƿǄƴƮƬƹƴƱ�ƴƷƴ�"ǃƾƺ�Ʊǅǌ�ǁƿƲƱ#�ƴƳƭǇƾƺǃƹƺƱ�ƿƮ-
ƷƬƲƹƱƹƴƱ�ưƱƹƾƴƹƬ�ƶƬƹƬƷƬ�ƶƺƼƹǋ�ƻƱƼƱư�ƮƹƱƽƱƹƴƱƸ�
ƬưƯƱƳƴƮƬ(� ƜƼƴ� ƹƱưƺƽƾƬƾƺǃƹƺƸ� ƮǇƽƿǄƴƮƬƹƴƴ� ưƱƹ-
ƾƴƹƬ�ƻƼƺƴƽǁƺưƴƾ�ưƱƯƼƬưƬǂƴǋ�ƬưƯƱƳƴƮƬ�ƴ�ưƱƳƴƹƾƱ-
ƯƼƬǂƴǋ�ƷǊƾƴƹƯƺƮƺƯƺ�ǂƱƸƱƹƾƬ&�ǃƾƺ�Ʈ�ƻƺƽƷƱưƿǊǅƱƸ�
ƻƺưƾƮƱƼƲưƬƱƾƽǋ� ƭǇƽƾƼƺƵ� ƼƬƽǂƱƸƱƹƾƴƼƺƮƶƺƵ&� ƻƼƴ�
ǉƾƺƸ� Ǆƾƴǀƾ� ƴƳƮƷƱƶƬƱƾƽǋ� ƽ� ƺƽƾƬƾƶƬƸƴ� ǂƱƸƱƹƾƬ&�
ƽƾƱƹƶƴ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƽƮƺƭƺưƹǇ�ƺƾ�ǀƴƶƽƴƼƿǊ-
ǅƱƯƺ�ǂƱƸƱƹƾƬ5

Ǥ� ƹƬƼƿǄƱƹƴƱ� ǉƾƬƻƹƺƽƾƴ� ƬưƯƱƳƴƮƹƺƯƺ� ƻƼƺƾƺƶƺƷƬ&�
ƹƱƻƼƬƮƴƷǈƹƺƱ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ƸƬƾƱƼƴƬƷƺƮ&� ƹƱưƺ-
ƽƾƬƾƺƶ�ƸƬƹƿƬƷǈƹǇǁ�ƹƬƮǇƶƺƮ�ƽƻƱǂƴƬƷƴƽƾƬ(
ƑƽƱ�ƮǇǄƱ�ƻƱƼƱǃƴƽƷƱƹƹƺƱ�ƮƱưƱƾ�ƶ�ƺƭƼƬƳƺƮƬƹƴǊ�ƻƿ-

ƽƾƺƾ)ƻƿƳǇƼƱƵ� Ʈ� ƻƼƱưƱƷƬǁ� ƽƷƺǋ� ǂƱƸƱƹƾƬ&� ǀƺƼƸƴƼƺƮƬ-
ƹƴǊ�ǅƱƷƱƵ�ƮưƺƷǈ� ƯƼƬƹƴǂǇ�ƼƬƳưƱƷƬ�ƶƺƸƻƺƳƴƾ'ƽƾƱƶƷƺ-

ƮƺƷƺƶƺƹƹǇƵ�Ǆƾƴǀƾ&�ǃƾƺ�Ʈ�ǂƱƷƺƸ�ƺƾƼƴǂƬƾƱƷǈƹƺ�ƮƷƴǋƱƾ�
ƹƬ�ƻƼƺǃƹƺƽƾǈ�ƼƱƽƾƬƮƼƬǂƴƴ&� ƾƱƸ�ƽƬƸǇƸ�ƻƺƮǇǄƬǋ�Ƽƴƽƶ�
ƱƱ� ƼƬƳƼƿǄƱƹƴǋ� ƻƼƴ� ưƬƷǈƹƱƵǄƱƵ�ǀƿƹƶǂƴƺƹƬƷǈƹƺƵ� ƹƬ-
ƯƼƿƳƶƱ�U,W(
ƣƾƺ� ƶƬƽƬƱƸƺ�ƺƾưƬƷƱƹƹǇǁ�ƼƱƳƿƷǈƾƬƾƺƮ�ǉǀǀƱƶƾƴƮƹƺ-

ƽƾƴ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇǁ�ǄƾƴǀƾƺƮ&�ƾƺ�Ƽǋ-
ưƺƸ�ƬƮƾƺƼƺƮ�ƺƾƸƱǃƱƹǇ�ƹƱƿưƺƮƷƱƾƮƺƼƴƾƱƷǈƹǇƱ�ƼƱƳƿƷǈ-
ƾƬƾǇ�ƼƱƽƾƬƮƼƬǂƴƵ&� ƾƬƶ� ƶƬƶ�ƻƼƺƴƽǁƺưǋƾ�ƻƺƽƾƾƼƬƮƸƬƾƴ-
ǃƱƽƶƴƱ�ƻƱƼƱƷƺƸǇ�ƶƺƼƹǋ�ƳƿƭƬ&�ƻƱƼƱƷƺƸ�ƽƬƸƺƯƺ�ǄƾƴǀƾƬ�
ƮƽƷƱưƽƾƮƴƱ�ƶƺƹǂƱƹƾƼƬǂƴƴ�Ʈ�ƹƱƸ�ƹƱƬưƱƶƮƬƾƹǇǁ�ƹƬƻƼǋ-
ƲƱƹƴƵ&� ưƱƭƺƹưƴƹƯ&� ƻƺǋƮƷƱƹƴƱ�ǅƱƷƱƵ&� ƾƺ� Ʊƽƾǈ� ƼƬƳƯƱƼ-
ƸƱƾƴƳƬǂƴǋ�ƽƴƽƾƱƸǇ�ƴ�ƻƺǋƮƷƱƹƴƱ�ƸƴƶƼƺƻƺưƾƱƶƬƹƴƵ�ƹƬ�
ƯƼƬƹƴǂƱ� ƼƬƳưƱƷƬ� ǂƱƸƱƹƾ)ƬưƯƱƳƴƮ� ƴ� ưƱƹƾƴƹ&� ƴ&� ƼƱƲƱ&�
ǂƱƸƱƹƾ)Ǆƾƴǀƾ� U,-&,.&-0W(�ƜƼƴǃƱƸ&�ƺǂƱƹƴƾǈ�ƺƻƾƴƸƬƷǈ-
ƹƺƽƾǈ� ǀƴƳƴƶƺ'ƸƱǁƬƹƴǃƱƽƶƴǁ� ǁƬƼƬƶƾƱƼƴƽƾƴƶ&� ƽƾƱƻƱƹǈ�
ƮǇƲƴƮƬƱƸƺƽƾƴ� ƶƺƹƽƾƼƿƶǂƴƵ� ƹƬ� ƺƽƹƺƮƱ� ƞƑƤ� Ʈ� ƼƱƾƼƺ-
ƽƻƱƶƾƴƮƱ�ƻƺ�ưƬƹƹǇƸ�ƷƴƾƱƼƬƾƿƼǇ�ưƺƮƺƷǈƹƺ�ƽƷƺƲƹƺ&�ƾƬƶ�
ƶƬƶ� ƭƺƷǈǄƴƹƽƾƮƺ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƳƬƾƼƬƯƴƮƬǊƾ� ƻƱƼƴƺư�
ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ǄƾƴǀƾƺƮ�ƽƼƺƶƺƸ�ưƺ�/�ƷƱƾ(
ƚƱƶƺƾƺƼǇƸƴ� ƬƮƾƺƼƬƸƴ� ƭǇƷ� ƮǇǋƮƷƱƹ� ǀƬƶƾ� ƹƱƭƷƬ-

ƯƺƻƼƴǋƾƹƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ� ƹƬ� ƺƼƯƬƹƴƳƸ� ƮƼƬǃƬ'ƽƾƺƸƬ-
ƾƺƷƺƯƬ� ƶƺƸƻƺƹƱƹƾƺƮ� ƮƺƽƽƾƬƹƬƮƷƴƮƬǊǅƱƵ� ƽƴƽƾƱƸǇ�
[nbe]'ni(�ƟƬƶ&�ƮǇƽƶƬƳƬƹǇ�ƻƼƱưƻƺƷƺƲƱƹƴǋ�ƺ�ƮƺƳƸƺƲƹƺƵ�
ƾƺƶƽƴǃƹƺƽƾƴ� ƽƺƽƾƬƮƹǇǁ� ǃƬƽƾƱƵ� ƽƾƱƶƷƺƮƺƷƺƶƺƹƹƺƯƺ�
ƶƺƸƻƷƱƶƽƬ�ƻƼƴ�ƴƳƯƺƾƺƮƷƱƹƴƴ�ƼƱƽƾƬƮƼƬǂƴƴ(�Ʃƻƺƶƽƴư-
ƹƬǋ� ƽƸƺƷƬ&� ǋƮƷǋǊǅƬǋƽǋ� ƺưƹƴƸ� ƴƳ� ƺƽƹƺƮƺƻƺƷƬƯƬǊ-
ǅƴǁ� ƶƺƸƻƺƹƱƹƾƺƮ�ƞƑƤ&� ǋƮƷǋƱƾƽǋ� ƮƱưƿǅƱƵ� ƻƼƴǃƴƹƺƵ�
ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƺƵ�ƬƽƾƸǇ(�<bl'A'GZ�ƾƬƶƲƱ�ƽƻƺƽƺƭƹƬ�
ƻƬƯƿƭƹƺ� ƮƷƴǋƾǈ� ƹƬ� ǉƹưƺƶƼƴƹƹƿǊ� ƽƴƽƾƱƸƿ� ǃƱƷƺƮƱƶƬ&�
ƻƼƴƮƺưǋ� ƶ� ƹƱƶƺƾƺƼƺƵ� ưƱƳƴƹƾƱƯƼƬǂƴƴ� ƺƭƸƱƹƹǇǁ� ƻƼƺ-
ǂƱƽƽƺƮ�ƺƼƯƬƹƴƳƸƬ(�ƝƬƳƼƬƭƬƾǇƮƬǊƾƽǋ�ƼƬƳƷƴǃƹǇƱ�ƬƷǈ-
ƾƱƼƹƬƾƴƮǇ�ƸƬƾƱƼƴƬƷƺƮ&�ƶƺƾƺƼǇƱ&�ƻƼƱưƻƺƷƺƲƴƾƱƷǈƹƺ&�
ƮƽƷƱưƽƾƮƴƱ� ƽǁƺƲƴǁ� ǀƴƳƴƶƺ'ƸƱǁƬƹƴǃƱƽƶƴǁ� ƽƮƺƵƽƾƮ� ƽ�
ƞƑƤ&�ƸƺƯƿƾ� ƳƬƸƱƹƴƾǈ� ƴǁ� ƻƼƴ� ƻƼƺƮƱưƱƹƴƴ� ƻƺƽƾǉƹưƺ-
ưƺƹƾƴǃƱƽƶƺƯƺ�ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ�ƳƿƭƬ(�U+W

ƒƨƒƜƓ
ƜƼƴƸƱƹƱƹƴƱ�Ʈ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ�ƽƾƱƶƷƺ-

ƮƺƷƺƶƺƹƹǇǁ�ǄƾƴǀƾƺƮ�ưƬǌƾ�ƮƺƳƸƺƲƹƺƽƾƴ�ƻƺƷƿǃƱƹƴǋ�ƶƬ-
ǃƱƽƾƮƱƹƹƺ� ƹƺƮǇǁ� ƼƱƳƿƷǈƾƬƾƺƮ� ƼƱƽƾƬƮƼƬǂƴƵ� ƳƿƭƺƮ(� ƛư-
ƹƬƶƺ&�ƶƬƶ�ƴ�ƷǊƭƺƵ�ƸƬƾƱƼƴƬƷ&�ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇƱ�ǄƾƴǀƾǇ�
ƴƸƱǊƾ� ƽƮƺƴ� ƹƱưƺƽƾƬƾƶƴ� ƴ� ƺƯƼƬƹƴǃƱƹƴǋ� Ʈ� ƴƽƻƺƷǈƳƺƮƬ-
ƹƴƴ&�ƶƺƾƺƼǇƱ�ƹƱƺƭǁƺưƴƸƺ�ƿǃƴƾǇƮƬƾǈ�ƻƼƴ�ƻƷƬƹƴƼƺƮƬƹƴƴ�
ƷƱǃƱƹƴǋ(� Ƒ� ƺƽƹƺƮƹƺƸ� ƹƱƽƺƽƾƺǋƾƱƷǈƹƺƽƾǈ� ƶƺƹƽƾƼƿƶǂƴƵ�
ƹƬ�ƺƽƹƺƮƱ�ƽƾƱƶƷƺƮƺƷƺƶƺƹƹǇǁ�ǄƾƴǀƾƺƮ�ƮƺƳƸƺƲƹƬ�ƮƽƷƱư-
ƽƾƮƴƱ� ƼƬƽǂƱƸƱƹƾƴƼƺƮƶƴ� ƴ� ƹƬƼƿǄƱƹƴǋ� ƯƱƼƸƱƾƴǃƹƺƽƾƴ�
ƹƬ�ƯƼƬƹƴǂƱ�ƼƬƳưƱƷƬ�ƽƼƱư�Ǆƾƴǀƾ'ǂƱƸƱƹƾ&�ǂƱƸƱƹƾ'ƾƶƬƹƴ�
ƳƿƭƬ&�ǃƾƺ�ƺƻƼƱưƱƷǋƱƾ�ƺƯƼƬƹƴǃƱƹƴƱ�Ʈ�ƴǁ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�
ƻƼƴ� ƹƬƷƴǃƴƴ� ƽƿǅƱƽƾƮƱƹƹǇǁ� ƸƱǁƬƹƴǃƱƽƶƴǁ� ƹƬƯƼƿƳƺƶ&�
ƺƽƺƭƱƹƹƺ�Ʈ�ƷƬƾƱƼƬƷǈƹƺƸ�ƹƬƻƼƬƮƷƱƹƴƴ(
ƚƺ�ƽƿǅƱƽƾƮƿǊƾ�ƼƬƳƷƴǃƹǇƱ�ƽƻƺƽƺƭǇ�ƶƺƼƼƱƶǂƴƴ�ǉƾƴǁ�

ƹƱưƺƽƾƬƾƶƺƮ&�ǃƾƺ�Ʈ�ǂƱƷƺƸ�ƻƼƴƮƺưƴƾ�ƶ�ưƺƽƾƴƲƱƹƴǊ�ƭƷƬ-
ƯƺƻƼƴǋƾƹǇǁ�ƼƱƳƿƷǈƾƬƾƺƮ�ƼƱƽƾƬƮƼƬǂƴƴ(

=ƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(�FZfb\aaZg^� ;&� Rn� =&� TaZg`� @K(� >^gmZe� _b[^k'ihlm� k^lbg� [Zl^�

fZm^kbZe4�Z�k^ob^p(�D�;]o�Jkhlmah]hgm(�,*+.�@^[50"+#40*'0/(
,(�@kZg\^l\Z� Ghgmb\^eeb&� =^\bebZ� AhkZ\\b&� GZk\h� @^kkZkb(�

Gb\khfhkiaheh`r�h_�ma^�_b[^k�ihlmǜk^lbg�\hk^�ngbm4�Z�l\Zggbg`�^e^\mkhg�
fb\khl\hir� ^oZenZmbhg(� >^gmZe� GZm^kbZel&� Phenf^� ,*&� Clln^� ,&� ,**.&�
JZ`^l�+10'+2-(

-(�@k^]^kb\h�=(�GZkmbgah&�=eZn]bh�;gmhgbh�NZe`^�=ZkoZeah&�Fn\bZg^�
>(�Iebo^bkZ&�;gZ�DÌebZ�@ZkbZl�]^�FZ\^k]Z&�;gZ�=e³n]bZ�=ZkoZeah�RZob^k&�
GZkbgZ�Aneeh�;n`nlmh&�LZrllZ�@^kk^bkZ�TZgZmmZ&�=^lZk�Lh`^kbh�Jn\\b(�
=hfiZkblhg� h_� >b__^k^gm� >^gmbg� Jk^mk^Zmf^gm� Jkhmh\hel� hg� ma^� <hg]�
Mmk^g`ma� h_� AeZll� @b[^k� Jhlm� Olbg`� M^e_'^m\abg`� ;]a^lbo^(� DhnkgZe� h_�
?g]h]hgmb\l&�Phenf^�.+&�Clln^�+&�,*+/(

.(�Mnsndb�NaZ¿l�Snfb�Of^]Z&�J^k^bkZ�GZkbZgZ�;ef^b]Z&�Ahf^l'@beah�
Dhµh�?]nZk]h&�QZg`�Fbg]Z&�;llng¹µh�Qbke^r�Ahg¹Zeo^l&�MZgmhl�JZneh�
B^gkbjn^� ]hl(� >h� Ckkb`Zmbhg� Mhenmbhgl� Cg_en^g\^� ma^� <hg]� Cgm^k_Z\^�

<^mp^^g�AeZll�@b[^k�Jhlml�Zg]�>^gmbg9�(�<kZs(�>^gm(�D(�UCgm^kg^mW(�,*+3�
GZk�U\bm^]�,*,*�Dner�+-W�5�-*"�,�#4�+*0'++0(

/(�Pb]Ze�=G&�Nc¶]^kaZg^�F&�M\Z__Z�JG&�N^klZkbhe�CF&�JZlae^r�>&�HZ]^k�
B<&� ^m� Ze(� ;[ng]Zg\^� h_� GGJl� Zg]� \rlm^bg^� \Zma^ilbgl� bg� \Zkb^l'
Z__^\m^]�]^gmbg(�D�>^gm�L^l�,*+.53-4,03',1.(

0(�>h`eZl�=^\\abg&� Dhl»�@e³obh�;__hglh�]^�;ef^b]Z&�<k^g]Z�J(@(;(�
Ahf^l&� ;e^qZg]k^� ;n`nlmh� TZbZ&� =Zbh� =^lZk� LZg]b� @^kkZs(� Cg_en^g\^�
h_� =aehka^qb]bg^� Zg]� ?maZghe� hg� ma^� <hg]� Mmk^g`ma� Zg]� >nkZ[bebmr� h_�
ma^� ;]a^lbhg� h_� ma^� @b[^k� Jhlml� mh� Lhhm�>^gmbg� Olbg`� Z� NhmZe� ?m\abg`�
;]a^lbo^�Mrlm^f(�DhnkgZe�h_�?g]h]hgmb\l&�Phenf^�-1&�Clln^�3&�,*++(

1(�<bmm^k&�E&�BZf[ZkZrZg&�;&�H^nfZgg&�E&�<eng\d&�O&�Mm^ks^g[Z\a&�
A(�PZkbhnl�bkkb`Zmbhg�ikhmh\hel�_hk�_bgZe�kbgl^�mh�bfikho^�[hg]�lmk^g`mal�
h_�_b[^k�ihlml�bglb]^�ma^�khhm�\ZgZe(�?nk�D�IkZe�M\b�,*+-5�+,+4�-.3ǜ�-/.(

2(�ĝZ]s^obÝbĤmå&�?`eå&�A^]bfbgZl�Ĳ^dhgbl&�Zg]�L^gZmZ�ĝZ]s^obÝb^gå(�
?__^\m�h_�]b__^k^gm�^g]h]hgmb\�bkkb`Zmbhg�lhenmbhgl�hg�ma^�k^m^gmbhg�h_�Z�

=ƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4�
+(� FZfb\aaZg^� ;&� Rn� =&� TaZg`� @K(� >^gmZe� _b[^k'ihlm� k^lbg� [Zl^�

fZm^kbZe4�Z�k^ob^p(�D�;]o�Jkhlmah]hgm(�,*+.�@^[50"+#40*'0/(�
,(�Ghgmb\^eeb�@&�AhkZ\\b�=&�@^kkZkb�G(�Gb\khfhkiaheh`r�h_� ma^� _b[^k�

ihlm'k^lbg�\hk^�ngbm4�Z�l\Zggbg`�^e^\mkhg�fb\khl\hir�^oZenZmbhg(�>^gm�
GZm^k(�,**.�@^[5,*",#4+10'2-(�

-(� GZkmbgah� @=&� =ZkoZeah� =;&� Iebo^bkZ� F>&� ]^� FZ\^k]Z� ;D&� RZob^k�
;=&�;n`nlmh�GA&�TZgZmmZ�L@&�Jn\\b�=L(�=hfiZkblhg�h_�]b__^k^gm�]^gmbg�
ik^mk^Zmf^gm�ikhmh\hel�hg�ma^�[hg]�lmk^g`ma�h_�`eZll�_b[^k�ihlm�nlbg`�
l^e_'^m\abg`�Z]a^lbo^(�D�?g]h](�,*+/�DZg5.+"+#42-'1(�

.(� Mnsndb� NSO&� J^k^bkZ� G;&� Ahf^l'@beah� D?&� QZg`� F&� ;llng¹µh�
QA&�MZgmhl�JB>(�>h� Ckkb`Zmbhg�Mhenmbhgl� Cg_en^g\^�ma^�<hg]� Cgm^k_Z\^�
<^mp^^g� AeZll� @b[^k� Jhlml� Zg]� >^gmbg9� <kZs� >^gm� D(� ,*+3� GZk'
;ik5-*",#4+*0'++0(�

/(�Pb]Ze�=G&�Nc¶]^kaZg^�F&�M\Z__Z�JG&�N^klZkbhe�CF&�JZlae^r�>&�HZ]^k�
B<&� ^m� Ze(� ;[ng]Zg\^� h_� GGJl� Zg]� \rlm^bg^� \Zma^ilbgl� bg� \Zkb^l'�
Z__^\m^]�]^gmbg(�D�>^gm�L^l�,*+.53-4,03',1.(�

0(�=^\\abg�>&�]^�;ef^b]Z�D@&�Ahf^l�<J&�TZbZ�;;&�@^kkZs�==(�Cg_en^g\^�
h_�\aehka^qb]bg^�Zg]�^maZghe�hg�ma^�[hg]�lmk^g`ma�Zg]�]nkZ[bebmr�h_�ma^�
Z]a^lbhg�h_�ma^�_b[^k�ihlml�mh�khhm�]^gmbg�nlbg`�Z�mhmZe�^m\abg`�Z]a^lbo^�
lrlm^f(�D�?g]h](�,*++�M^i5-1"3#4+-+*'/(

1(�<bmm^k&�E&�BZf[ZkZrZg&�;&�H^nfZgg&�E&�<eng\d&�O&�Mm^ks^g[Z\a&�
A(�PZkbhnl�bkkb`Zmbhg�ikhmh\hel�_hk�_bgZe�kbgl^�mh�bfikho^�[hg]�lmk^g`mal�
h_�_b[^k�ihlml�bglb]^�ma^�khhm�\ZgZe(�?nk�D�IkZe�M\b�,*+-5�+,+4�-.3ǜ�-/.(�

2(�ĝZ]s^obÝbĤmå&�?`eå&�A^]bfbgZl�Ĳ^dhgbl&�Zg]�L^gZmZ�ĝZ]s^obÝb^gå(�
?__^\m�h_�]b__^k^gm�^g]h]hgmb\�bkkb`Zmbhg�lhenmbhgl�hg�ma^�k^m^gmbhg�h_�Z�
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_b[^k�ihlm�\^f^gm^]�pbma�Z�l^e_'Z]a^lbo^� k^lbg�\^f^gm� mh� khhm�]^gmbg(�
Mo^bdZmhl(�,*,*5�-*"-#4�+*-(�

3(�@Zg&�@&�C[kZabf&�G&�>Zb&�J&�GZh&�S&�B^&�<&�Qn&�A&�GZ&�D&�BnZg`&�M(
?__^\m�h_�fZe^b\�Z\b]�hg�ma^�[hg]�lmk^g`ma�h_�_b[k^�ihlml�mh�khhm�]^gmbg^(�
?nk�D�IkZe�M\b�,*+15�+,/4�-30ǜ�.*,(�

+*(� J^ehsh� FF&� MbeoZ'H^mh� L>&� =hkhgZ� M;G&� JZefZ'>b[[� LA&
MhnsZ'AZ[kb^e� ;?(�>^gmbg� ik^mk^Zmf^gm�pbma� ?k4S;A� eZl^k� Zg]� lh]bnf�
Zl\hk[Zm^�mh�bfikho^�ma^�[hg]�lmk^g`ma�h_�`eZll�_b[^k�ihlm(�FZl^kl�G^]�
M\b(�,*+3�@^[5-."+#4.1'/.(

++(� Osng� C&� E^ldbg� =&� ¨sln� >&� AÎe^k� <&� ;r]^fbk� B(� Jnla'hnm� [hg]
lmk^g`ma�h_�hoZe�o^klnl�\bk\neZk�_b[^k�ihlml�bkkZ]bZm^]�[r�^k[bnf'�]hi^]�
rmmkbnf�Zenfbgnf�`Zkg^m�eZl^k(�D�Jkhlma^m�>^gm(�,*+05�++04.,/ǜ.-*(�

+,(�GhaZffZ]b&�HZkfbg&�^m�Ze(�?__^\m�h_�?k&�=k4�SMAA�ik^mk^Zmf^gm
hg�[hg]�lmk^g`ma�h_�_b[^k�ihlml�mh�khhm�\ZgZe�]^gmbg�nlbg`�Z�l^e_'Z]a^lbo^�
k^lbg�\^f^gm(�FZl^kl�bg�f^]b\Ze�l\b^g\^(�,*+-5�,2"+#4�0/'03(�

+-(� <bmm^k&� E^klmbg&� ^m� Ze(� <hg]� lmk^g`ma� h_� _b[^k� ihlml� Z_m^k� ma^
Ziieb\Zmbhg� h_� ^k[bnf4� rmmkbnf'Zenfbgnf'`Zkg^m� eZl^k� mk^Zmf^gm� Zg]�
`Zl^hnl�hshg^�mh�ma^�khhm�\ZgZe(�DhnkgZe�h_�?g]h]hgmb\l(�,**25�-.",#4�
-*0'-*3(�

+.(� Pb\mhkbgh� EL&� En`Z� G=&� >nZkm^� G;&� =Zo^gZ`h� <=&� MÅ� GP&
J^k^bkZ�DL(�Na^�^__^\ml�h_�\aehka^qb]bg^�Zg]�^maZghe�hg�inla'hnm�[hg]�
lmk^g`ma�h_�_b[^k�ihlml(�D�=hgl^ko�>^gm(�,*+0�DZg'@^[5+3"+#430'+**(�

+/=^\\abg� >&� @ZkbgZ� ;J&� AbZ\hfbg� G&� Pb]Ze� =]^� G&� =Zkebgb'
DÌgbhk� <&� @^kkZs� ==(� Cg_en^g\^� h_� \aehka^qb]bg^� Ziieb\Zmbhg� mbf^� hg�
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Ɲƺƽƽƴǋ

-ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƿǃƼƱƲưƱƹƴƱ��ƚƬǂƴƺƹƬƷǈƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƴƽƽƷƱưƺƮƬƾƱƷǈƽƶƴƵ�
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Abstract
BnfZg�gnmkbmbhg�aZl�\aZg`^]�]kZfZmb\Zeer�ho^k�ma^�iZlm�_^p�]^\Z]^l(�Na^�_hh]�bg]nlmkr�ghp�h__^kl�Z�an`^�oZkb^mr�

h_�ZmmkZ\mbo^�_hh]l�maZm�Zk^�ab`a�bg�ln`Zkl�Zg]�Z\b]l&�Zg]�ma^�Zo^kZ`^�anfZg�\hglnfimbhg�h_�ma^l^�lh_m�]kbgdl&�lgZ\dl�
Zg]�\hgo^gb^g\^�_hh]l�aZl�ldrkh\d^m^](�Cm�aZl�[^^g�^lmZ[ebla^]�maZm�gnmkbmbhg�lb`gbɔ\Zgmer�Z__^\ml�]^gmZe�a^Zema(�@hk�
^qZfie^&�^q\^llbo^�\hglnfimbhg�h_�ln`Zk�Zg]�ln`Zk'\hgmZbgbg`�_hh]l�lb`gbɔ\Zgmer�bg\k^Zl^l�ma^�]^o^ehif^gm�h_�mhhma�
]^\Zr(�Ig� ma^� hma^k� aZg]&� bm� aZl� [^^g� ikho^g� maZm� ma^�f^\aZgb\Ze� ikhi^kmb^l� h_� ma^� aZk]g^ll� Zg]� ^eZlmb\�fh]nenl�
h_�^gZf^e�Zg]�]^gmbg�Zk^�Z�ik^]b\mhk�h_� mblln^�^khlbhg�Zg]�\Zkbh`^gb\�\aZg`^l� bg� ma^�lmkn\mnk^�h_� m^^ma�Zg]�\Zg�[^�
\hglb]^k^]�Zl�]bZ`ghlmb\�bg]b\Zmhkl(�Cg�mabl�k^`Zk]&�bm�l^^fl�bgm^k^lmbg`�Zg]�mbf^er�mh�k^ob^p�ma^�ebm^kZmnk^�]ZmZ�hg�ma^�
lmn]r�h_�ma^�^__^\m�h_�ln`Zk�Zg]�lp^^m�_hh]l�hg�ma^�aZk]g^ll�h_�mhhma�^gZf^e(

E^rphk]l4�]^gmZe�\Zkb^l&�fb\kh[bZe�Z]a^lbhg&�ln`Zk'\hgmZbgbg`�ikh]n\ml&�\Zkbh`^gb\�lmk^imh\h\\b(

L^\^bo^]4�,/(*2(,*,*5�k^obl^]4�+-(*3(,*,*5�Z\\^im^]4�+/(*3(,*,*(

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

@hk�\bmZmbhg4�M(;(�Gnleho&�P(H(�NlZk^o&�M(>(�;knmrngho(�Cgɕn^g\^�h_�ln`Zk�Zg]�lp^^m�_hh]l�hg�ma^�aZk]g^ll�h_�mhhma�
^gZf^e(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2"-#4.0'/.(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'.0'/.(

ơƾƶ� ƽƼƽƯƳƯƻƶƶ� ƻƯ� ƽƼƱåƾǂƻƼÚƿǉ� ƵǀưƯ� ÚưƾƯƲƴƮƬƱ-
ƸǇǁ�ƽƬǁƬƼƺƮ&�ƾƬƶƴǁ�ƶƬƶ�ƽƬǁƬƼƺƳƬ&�ƯƷǊƶƺƳƬ�ƴ�ǀƼƿƶƾƺƳƬ&�

ƬǂƴưƺƯƱƹƹǇƱ� ƭƬƶƾƱƼƴƴ� ƻƼƺƴƳƮƺưǋƾ� ƶƴƽƷƺƾƿ&� ƶƺƾƺƼƬǋ�
ƸƺƲƱƾ�ƽƹƴƳƴƾǈ�Ƽƚ�ƭƴƺƻƷƱƹƶƴ�ƳƿƭƺƮ�ưƺ�ƽƾƱƻƱƹƴ&�ƮǇƳǇ-
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ƮƬǊǅƱƵ� ưƱƸƴƹƱƼƬƷƴƳƬǂƴǊ� ƳƿƭƺƮ� U,1W(� ƖƳ� ƼƬƳƷƴǃƹǇǁ�
ưƴƱƾƴǃƱƽƶƴǁ� ƽƬǁƬƼƺƮ� ƽƬǁƬƼƺƳƬ� ƽǃƴƾƬƱƾƽǋ� ƹƬƴƭƺƷƱƱ�
ƶƬƼƴƱƽƺƯƱƹƹƺƵ(�ƞƬǁƬƼƺƳƬ�ƷƱƯƶƺ�ƽƭƼƬƲƴƮƬƱƾƽǋ�ƶƬƼƴƱ-
ƽƺƯƱƹƹǇƸƴ�ƭƬƶƾƱƼƴǋƸƴ�ƴ�ƽƷƿƲƴƾ�ƽƿƭƽƾƼƬƾƺƸ�ưƷǋ�ƽƴƹ-
ƾƱƳƬ�ƮƹƱƶƷƱƾƺǃƹǇǁ�ƴ�ƮƹƿƾƼƴƶƷƱƾƺǃƹǇǁ�ƻƺƷƴƽƬǁƬƼƴưƺƮ&�
ƶƺƾƺƼǇƱ�ƴƯƼƬǊƾ�ƼƺƷǈ�Ʈ�ƬưƯƱƳƴƴ�ƭƬƶƾƱƼƴƵ�ƶ�ǉƸƬƷƴ�U,2W(�
ƑƹƱƶƷƱƾƺǃƹǇƱ� ƻƺƷƴƽƬǁƬƼƴưǇ� � ƾƬƶƲƱ� ƽƻƺƽƺƭƽƾƮƿǊƾ�
ƿƮƱƷƴǃƱƹƴǊ�ƻƺƼƴƽƾƺƽƾƴ�ƭƴƺƻƷƱƹƶƴ&�ƾƱƸ�ƽƬƸǇƸ�ƺƭƷƱƯ-
ǃƬǋ�ưƴǀǀƿƳƴǊ�ƽƬǁƬƼƬ�Ʈ�Ʊǌ�ƽƬƸǇƱ�ƯƷƿƭƺƶƴƱ�ƽƷƺƴ�U,0W(�
ƐƴƺƻƷƱƹƶƬ&� ƺƭƼƬƳƺƮƬƹƹƬǋ� Ʈ� ƽƼƱưƱ� ƽƬǁƬƼƺƳǇ&� ƴƸƱƱƾ�
ƭƺƷƱƱ�ƹƴƳƶƴƱ�ƶƺƹǂƱƹƾƼƬǂƴƴ�ƶƬƷǈǂƴǋ&�ǀƺƽǀƬƾƬ�ƴ�ǀƾƺ-
ƼƬ&�ǃƾƺ�ƿƸƱƹǈǄƬƱƾ�ƻƺƾƱƹǂƴƬƷ�ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ�ǉƸƬƷƴ�
U+/W(

Ƒ�+30*'ǁ�ƯƺưƬǁ�ƾƱƺƼƴǋ�ƶƬƼƴƱƽƬ�ƭǇƷƬ�ƻƼƱưƽƾƬƮƷƱƹƬ�
ƽ� ƽǁƱƸƺƵ� ƴƳ� -'ǁ� ƶƼƿƯƺƮ&� ƺƾƼƬƲƬǊǅƴǁ� -� ƻƼƱưƻƺƽǇƷƶƴ�
ƮƺƳƹƴƶƹƺƮƱƹƴǋ� ƶƬƼƴƱƽƬ4� Ƴƿƭ&� ưƴƱƾƬ� ƴ� ƳƿƭƹƺƵ� ƹƬƷƱƾ�
"Ƽƴƽ(�+#�U,-W(
ƞƱƯƺưƹǋ�ƻƼƴƳƹƬƹ�Ƽǋư�ƸƹƺƯƴǁ�ưƼƿƯƴǁ�ƸƺưƴǀƴǂƴƼƿǊ-

ǅƴǁ�ǀƬƶƾƺƼƺƮ�Ʈ�ƺƭƼƬƳƺƮƬƹƴƴ�ƴ�ƼƬƳƮƴƾƴƴ�ƶƬƼƴƱƽƬ�Ƴƿ-
ƭƺƮ&�Ʈ�ƼƱƳƿƷǈƾƬƾƱ�ǃƱƯƺ�ƭǇƷƬ�ƻƼƱưƷƺƲƱƹƬ�ƭƺƷƱƱ�ƽƷƺƲ-
ƹƬǋ�ƸƺưƱƷǈ&�ƶƺƾƺƼƬǋ�ƮƶƷǊǃƬƱƾ�Ʈ�ƽƱƭǋ�ƽƷǊƹƿ&�ƴƸƸƿƹƹƿǊ�
ƽƴƽƾƱƸƿ&� ƮƺƳƼƬƽƾ&� ƽƺǂƴƬƷǈƹƺ'ǉƶƺƹƺƸƴǃƱƽƶƴƵ� ƽƾƬƾƿƽ&�
ƿƼƺƮƱƹǈ� ƺƭƼƬƳƺƮƬƹƴǋ&� ƺƭƼƬƳ� ƲƴƳƹƴ&� ƴƽƻƺƷǈƳƺƮƬƹƴƱ�
ǀƾƺƼƴưƺƮ�ƴ�ưƼ(
ƑƬƲƹǇƵ� ƻƼƺƼǇƮ� Ʈ� ƻƺƹƴƸƬƹƴƴ� ƶƬƼƴƱƽƬ� ƳƿƭƺƮ� ƭǇƷƺ�

ƻƼƴƳƹƬƹƴƱƸ� ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ� ƻƼƺǂƱƽƽƺƸ&� ƳƬƮƴƽǋ-
ǅƴƸ� ƺƾ� ƿƼƺƮƹǋ� iB� ƳƿƭƹƺƯƺ� ƹƬƷƱƾƬ� ƴ� ƽƷǊƹǇ(� ƜƼƺǂƱƽƽ�
ƼƬƳƮƴƾƴǋ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƸƺƲƱƾ�ƭǇƾǈ�ƺƻƴƽƬƹ�ƶƬƶ�ƻƺƾƱƼǋ�
ǉƸƬƷǈǊ�ƸƴƹƱƼƬƷƺƮ�"ưƱƸƴƹƱƼƬƷƴƳƬǂƴǋ#&�ƶƺƯưƬ�Ƽƚ�Ƴƿƭ-
ƹƺƯƺ�ƹƬƷƱƾƬ�ƻƬưƬƱƾ�ƹƴƲƱ�ƶƼƴƾƴǃƱƽƶƺƱ�ƳƹƬǃƱƹƴƱ�Ƽƚ�/&/5�
ƶƼƴƾƴǃƱƽƶƺƱ�ƳƹƬǃƱƹƴƱ�Ƽƚ�ưƷǋ�ƼƬƽƾƮƺƼƱƹƴǋ�ǉƸƬƷƴ�/'0&�
Ƭ�ƽƼƱưƹƱƱ�iB�/&/�ǜ�ƺƭǇǃƹƺ�ƻƼƴƹǋƾƺƱ�ƳƹƬǃƱƹƴƱ(�ƜƼƺƴƽ-
ǁƺưƴƾ� ƻƱƼƱƼƬƽƻƼƱưƱƷƱƹƴƱ� ƸƴƹƱƼƬƷƺƮ� "ƼƱƸƴƹƱƼƬƷƴ-
ƳƬǂƴǋ#� ƶƺƯưƬ�Ƽƚ�ƳƿƭƹƺƯƺ�ƹƬƷƱƾƬ�ƻƺƮǇǄƬƱƾƽǋ(�ƜƼƴƽƿƾ-
ƽƾƮƴƱ�ǀƾƺƼƬ�ƿƸƱƹǈǄƬƱƾ�ƶƼƴƾƴǃƱƽƶƴƵ�Ƽƚ�ƹƬ�*&/�Ʊưƴƹƴǂ&�
ƾƱƸ� ƽƬƸǇƸ� ƺƶƬƳǇƮƬǋ� ƽƮƺƱ� ƳƬǅƴƾƹƺƱ� ưƱƵƽƾƮƴƱ� U35,.W(�
ƝƬƳƮƴƾƴƱ� ƻƺƼƬƲƱƹƴǋ� ƾƮǌƼưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƬ&� ǋƮƷǋƱƾƽǋ�
ƼƱƳƿƷǈƾƬƾƺƸ� ƹƬƼƿǄƱƹƴǋ� ƭƬƷƬƹƽƬ�ƸƱƲưƿ� ưƱƸƴƹƱƼƬƷƴ-
ƳƬǂƴƱƵ�ƴ�ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƱƵ&�ƽ�ƻƼƱƮƬƷƴƼƺƮƬƹƴƱƸ�ƻƱƼ-
ƮƺƯƺ�ƹƬư�ƮƾƺƼǇƸ�"Ƽƴƽ(�,#(
ƒƴƱƾƬ� ƴ� ƻƴƾƬƹƴƱ� ƸƺƯƿƾ� ƹƬƼƿǄƬƾǈ� ƭƬƷƬƹƽ� ưƱƸƴƹƱ-

ƼƬƷƴƳƬǂƴƴ� ƴ� ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ� ƳƿƭƺƮ� ƹƱƽƶƺƷǈƶƴƸƴ�
ƽƻƺƽƺƭƬƸƴ(�ƒƴƱƾƬ�ƺƭƱƽƻƱǃƴƮƬƱƾ�ƽƬǁƬƼ�ƴ�ưƼƿƯƴƱ�ƽƭƼƬ-
ƲƴƮƬƱƸǇƱ� ƿƯƷƱƮƺưǇ&� ƶƺƾƺƼǇƱ� ƸƱƾƬƭƺƷƴƳƴƼƿǊƾƽǋ� Ʈ�
ƶƴƽƷƺƾǇ� ƭƬƶƾƱƼƴǋƸƴ� ƳƿƭƹƺƯƺ� ƹƬƷƱƾƬ(� ƜƺƷƿǃƬǊǅƴƵ-
ƽǋ� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ƹƴƳƶƴƵ� ƿƼƺƮƱƹǈ� iB� ƽƻƺƽƺƭƽƾƮƿƱƾ� Ƽƺ-
ƽƾƿ� ƬǂƴưƺƯƱƹƹǇǁ� ƭƬƶƾƱƼƴƵ� "Mmk^imh\h\\nl� fnmZgl&� M(�
lh[kbgnl&� ;\mbghfr\^l� h]hgmhermb\nl#(� ƚƬƻƼƺƾƴƮ&� ưƴƱƾƬ�
ƽ�ƹƴƳƶƴƸ�ƽƺưƱƼƲƬƹƴƱƸ�ưƺƭƬƮƷƱƹƹǇǁ�ƽƬǁƬƼƺƮ�ƴ�ƽƭƼƬ-
ƲƴƮƬƱƸǇǁ� ƿƯƷƱƮƺưƺƮ� ƴ� ƮǇƽƺƶƴƸ� ƽƺưƱƼƲƬƹƴƱƸ� ƶƬƷǈ-
ǂƴǋ&� ƭƺƯƬƾƺƯƺ� ƽǇƼƺƸ&� ƸƺƲƱƾ� ƽƻƺƽƺƭƽƾƮƺƮƬƾǈ� ƼƱƸƴ-

Рис. 1. Предпосылки для развития кариеса 
согласно Keyes P.H. et al., 1963 [23].

Fig. 1. Prerequisites for the development of caries 
according to Keyes P.H. et al., 1963 [23].

Рис. 2. Схематическая диаграмма баланса между патологическими 
и защитными факторами процесса развития кариеса зубов [17].

Fig. 2. Schematic diagram of the balance between pathological 
and protective factors of the development of dental caries [17].
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ƹƱƼƬƷƴƳƬǂƴƴ(� ƞƬǁƬƼƺƳƬ� ƽƻƺƽƺƭƽƾƮƿƱƾ� ƺƭƽƱƸƱƹƱƹƴǊ�
ƳƿƭƺƮ� Mmk^imh\h\\nl� fnmZgl� ƴ� ƴǁ� Ƽƺƽƾƿ(� Ƒ� ǉƶƽƻƱƼƴ-
ƸƱƹƾƬǁ� ƹƬ� ƶƼǇƽƬǁ� ƽ� ƴƹưƿǂƴƼƺƮƬƹƹǇƸ� ƶƬƼƴƱƽƺƸ� Ƽƺƽƾ�
Mmk^imh\h\\nl�fnmZgl�ƻƺƽƷƱ�ƻƺưƬƮƷƱƹƴǋ�ƴƹƾƱƹƽƴƮƹƺƵ�
ƾƱƼƬƻƴƱƵ� ǁƷƺƼƯƱƶƽƴưƴƹƺƸ� ƮƹƺƮǈ� ƿƽƴƷƴƮƬƷƽǋ� ƽ� ƻƺƸƺ-
ǅǈǊ�ƽƬǁƬƼƺƳƺƽƺưƱƼƲƬǅƱƵ�ưƴƱƾǇ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ưƴƱ-
ƾƺƵ�ƽ�ƹƴƳƶƴƸ�ƽƺưƱƼƲƬƹƴƱƸ�ƽƬǁƬƼƺƳǇ�U35�-*W(
ƜƼƴ� ǉƾƺƸ� ƽƷƴƳǈ&� ƻƼƺƴƳƮƺưƴƸƬǋ� ƭƬƶƾƱƼƴǋƸƴ&� ƻƼƱư-

ƽƾƬƮƷǋƱƾ� ƽƺƭƺƵ� ƼǇǁƷǇƵ� ƯƴưƼƺƯƱƷǈ� ƻƺƷƴƽƬǁƬƼƴưƺƮ&�
ƽƮǋƳƬƹƹǇǁ� ǃƱƼƱƳ� ƴƺƹƹǇƱ� ƮƳƬƴƸƺưƱƵƽƾƮƴǋ(� ƟƱƺƼƴƴ&�
ƼƬƽƽƸƬƾƼƴƮƬƱƸǇƱ� ƻƼƴ� ƬƹƬƷƴƳƱ� ƬưƯƱƳƴƴ� ƭƬƶƾƱƼƴƵ&� Ʈ�
ƺƽƹƺƮƹƺƸ� ǋƮƷǋǊƾƽǋ� ƼƬƽǄƴƼƱƹƴǋƸƴ� ƾƱƺƼƴƴ�>^kcZ`nbg'
FZg]Zn'P^kp^r'Io^k[^^d� ">FPI#� UƼƿƽ(� ƒƘƠƛ� ƺƾ� ƾƱƺ-
Ƽƴǋ�ƒƱƼǋƯƴƹƬ&�ƘƬƹưƬƿ&�ƠƱƼƮƱǋ&�ƛƮƱƼƭƱƶƬW�ƴ�ƱƱ�Ƹƺưƴ-
ǀƴƶƬǂƴƵ� "Ʈƺ� ƮƽƱǁ� ƴƽƻƺƷǈƳƿƱƾƽǋ� ƾƱƼƸƺưƴƹƬƸƴǃƱƽƶƴƵ�
ƻƺưǁƺư#(� ƟƱƺƼƴǋ� ƒƘƠƛ� ǜ� ǀƴƳƴǃƱƽƶƬǋ� ƾƱƺƼƴǋ&� ƺƭǆǋƽ-
ƹǋǊǅƬǋ�ƬƯƼƱƯƬƾƴƮƹƿǊ�ƿƽƾƺƵǃƴƮƺƽƾǈ�ƷƴƺǀƺƭƹǇǁ� �ưƴƽ-
ƻƱƼƽƹǇǁ� ƽƴƽƾƱƸ&� ƼƬƳƼƬƭƺƾƬƹƹƬǋ� ƹƱƳƬƮƴƽƴƸƺ� ƽƺƮƱƾ-
ƽƶƴƸƴ�ǀƴƳƴƶƬƸƴ�ƒƱƼǋƯƴƹǇƸ�Ɛ(Ƒ(�ƴ�ƘƬƹưƬƿ�Ƙ(ƒ(�ƴ�ƻƺƳ-
ƲƱ�ƯƺƷƷƬƹưƽƶƴƸƴ�ǀƴƳƴƶƺ'ǁƴƸƴƶƬƸƴ�Ɠ(�ƠƱƼƮƱƱƸ�ƴ�ƒƲ(�
ƛƮƱƼƭƱƶƺƸ(�Ƒ�ƺƽƹƺƮƱ�ƾƱƺƼƴƴ�ƷƱƲƴƾ�ƻƺƷƺƲƱƹƴƱ�ƺ�ƽƺƻƺ-
ƽƾƬƮƷƱƹƴƴ�ƸƱƲƸƺƷƱƶƿƷǋƼƹǇǁ�ƮƳƬƴƸƺưƱƵƽƾƮƴƵ�ǃƬƽƾƴǂ�
ưƴƽƻƱƼƽƹƺƵ� ǀƬƳǇ� Ʈ� ưƴƽƻƱƼƽƴƺƹƹƺƵ� ƽƼƱưƱ&� ǉƷƱƶƾƼƺ-
ƽƾƬƾƴǃƱƽƶƺƯƺ�ƮƳƬƴƸƺưƱƵƽƾƮƴǋ�ưƴǀǀƿƳƹǇǁ�ƴƺƹƹǇǁ�ƽƷƺ-
ǌƮ�ƴ�ƾƱƻƷƺƮƺƯƺ�ưƮƴƲƱƹƴǋ�ǃƬƽƾƴǂ�ưƴƽƻƱƼƽƹƺƵ�ǀƬƳǇ(�ƞƺ-
ƯƷƬƽƹƺ� ưƬƹƹƺƵ� ƾƱƺƼƴƴ&� ƶƺƷƷƺƴưƹǇƱ� ǃƬƽƾƴǂǇ� Ʒƴƺǀƺƭ-
ƹƺƵ�ưƴƽƻƱƼƽƹƺƵ�ƽƴƽƾƱƸǇ�ƴƳ'ƳƬ�ƹƬƷƴǃƴǋ�ƭƼƺƿƹƺƮƽƶƺƯƺ�
ưƮƴƲƱƹƴǋ�ƸƺƯƿƾ�ƭƱƽƻƼƱƻǋƾƽƾƮƱƹƹƺ�ƽƭƷƴƲƬƾǈƽǋ�ưƼƿƯ�ƽ�
ưƼƿƯƺƸ&�ƻƺƶƬ�ƹƱ�ƽƺƻƼƴƶƺƽƹƿƾƽǋ�ƽƮƺƴƸƴ�ƲƴưƶƴƸƴ�ưƴǀ-

ǀƿƳƹǇƸƴ� ƺƭƺƷƺǃƶƬƸƴ� ƴƷƴ� ƽƷƺǋƸƴ(� ƒƷǋ� ưƬƷǈƹƱƵǄƱ-
Ưƺ� ƽƭƷƴƲƱƹƴǋ� ǃƬƽƾƴǂǇ� ưƺƷƲƹǇ� ưƱǀƺƼƸƴƼƺƮƬƾǈ� ƽƮƺƴ�
ưƴǀǀƿƳƹǇƱ�ƺƭƺƷƺǃƶƴ&� ǃƾƺƭǇ�ƻƼƺƴƳƺǄƷƺ�ƴǁ�ƮƳƬƴƸƹƺƱ�
ƻƱƼƱƶƼǇƮƬƹƴƱ� ƴƷƴ� ƻƼƺƹƴƶƹƺƮƱƹƴƱ� ưƼƿƯ� Ʈ� ưƼƿƯƬ(� ƚƺ�
Ʋƴưƶƺƽƾƴ�ƻƷƺǁƺ�ƽƲƴƸƬǊƾƽǋ&�ƴ�Ʈ�ƺƾƮƱƾ�ƹƬ�ưƱǀƺƼƸƬǂƴǊ�
ƽ�ƴǁ�ƽƾƺƼƺƹǇ�ƻƺǋƮƷǋǊƾƽǋ�ƾƬƶ�ƹƬƳǇƮƬƱƸǇƱ�ƽƴƷǇ�ǟƼƬƽ-
ƶƷƴƹƴƮƬǊǅƱƯƺ� ưƬƮƷƱƹƴǋǠ&� ƻƼƱƻǋƾƽƾƮƿǊǅƴƱ� ƺƽƿǅƱƽƾ-
ƮƷƱƹƴǊ� ưƬƹƹƺƯƺ� ƻƼƺǂƱƽƽƬ&� ƽƷƱưƽƾƮƴƱ� ǃƱƯƺ� ǋƮƷǋƱƾƽǋ�
ƬƯƼƱƯƬƾƴƮƹƬǋ�ƿƽƾƺƵǃƴƮƺƽƾǈ�ƶƺƷƷƺƴưƹƺƵ�ƽƴƽƾƱƸǇ�ǜ�ƽƺ-
ǁƼƬƹƱƹƴƱ�ƴƽǁƺưƹǇǁ�ƼƬƳƸƱƼƺƮ�ǃƬƽƾƴǂ�ƴ�ƻƼƱưƺƾƮƼƬǅƱ-
ƹƴƱ�ƴǁ�ƽƷƴƻƬƹƴǋ�U++W(
Ƒ�ƼƱƳƿƷǈƾƬƾƱ�ƳƬ�ǉƾƴ�ƯƺưǇ�ƳƹƬǃƴƾƱƷǈƹƬǋ�ƼƬƭƺƾƬ�ƭǇƷƬ�

ƻƼƺưƱƷƬƹƬ�ưƷǋ�ƴƳƿǃƱƹƴǋ�ƻƼƺǂƱƽƽƬ�ƭƬƶƾƱƼƴƬƷǈƹƺƵ�Ƭư-
ƯƱƳƴƴ� ƶ� ƻƺƮƱƼǁƹƺƽƾǋƸ� ƭƴƺƸƬƾƱƼƴƬƷƬ&� Ʈ� ƾƺƸ� ǃƴƽƷƱ&� ƽ�
ƻƺƽƷƱưƿǊǅƴƸ�ƸƺưƱƷƴƼƺƮƬƹƴƱƸ�ƸƴƶƼƺƭƹƺƵ� ƭƴƺƻƷǌƹ-
ƶƴ(�Ƒ�ǃƬƽƾƹƺƽƾƴ&�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƸƱƾƺưƴƶ�ƽƶƬƹƴƼƿǊ-
ǅƱƵ�ǉƷƱƶƾƼƺƹƹƺƵ�ƴ�ƬƾƺƸƹƺ'ƽƴƷƺƮƺƵ�ƸƴƶƼƺƽƶƺƻƴƴ�ƻƼƴ�
ƸƺưƱƷƴƼƺƮƬƹƴǋ�ƬưƯƱƳƴƴ�bg�obmkh�ƻƺƶƬƳƬƹƬ�ƳƬƮƴƽƴƸƺƽƾǈ�
ƻƼƺǂƱƽƽƬ� ƬưƯƱƳƴƴ� ƻƼƱưƽƾƬƮƴƾƱƷƱƵ� ƺƾưƱƷǈƹǇǁ� ƮƴưƺƮ�
ƭƬƶƾƱƼƴƵ� ƴ� ƯƼƴƭƺƮ� ƺƾ� ǁƴƸƴǃƱƽƶƺƯƺ� ƽƺƽƾƬƮƬ� ƶƺƹƽƾƼƿƶ-
ǂƴƺƹƹǇǁ� ƸƬƾƱƼƴƬƷƺƮ&� ƴƽƻƺƷǈƳƿƱƸǇǁ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴƴ�
"ƭƴƺƻƺƷƴƸƱƼƺƮ� ƴ� ƽƻƷƬƮƺƮ� ƸƱƾƬƷƷƺƮ#&� ǄƱƼƺǁƺƮƬƾƺƽƾƴ�
ƻƺƮƱƼǁƹƺƽƾƴ&�ƾƱǁƹƺƷƺƯƴƴ�ƴƳƯƺƾƺƮƷƱƹƴǋ�U+5�-5�.5�+*&�,*W(�
ƜƱƼƮǇƱ�ǄƬƯƴ�ƽưƱƷƬƹǇ�Ʈ�ƺƭƷƬƽƾƴ�ƼƬƳƼƬƭƺƾƶƴ�ƾƱǁƹƺƷƺ-
ƯƴƵ�ƹƬƹƺƻƺƶƼǇƾƴƵ�ƶƺƹƽƾƼƿƶǂƴƺƹƹǇǁ�ƸƬƾƱƼƴƬƷƺƮ&�ƶƺƾƺ-
ƼǇƱ�ƽƹƴƲƬǊƾ�ƽƾƱƻƱƹǈ�ƸƴƶƼƺƭƹƺƵ�ƬưƯƱƳƴƴ�ƴ&�Ʈ�ƾƺƸ�ǃƴƽ-
ƷƱ&�ƶƬƼƴƱƽƺƯƱƹƹƺƱ�ưƱƵƽƾƮƴƱ�U,W(
ƛưƹƬƶƺ� ƸƹƺƯƴƱ� ƮƺƻƼƺƽǇ� ưƺ� ƽƴǁ� ƻƺƼ� ƺƽƾƬǊƾƽǋ� ƭƱƳ�

ƺƾƮƱƾƬ(�ƚƬƻƼƴƸƱƼ&�ưƺ�ƶƺƹǂƬ�ƹƱƻƺƹǋƾƹƺ�ƻƺǃƱƸƿ�Ʈ�ƼǋưƱ�

Рис. 3. Диаграмма “вязкость разрушения-твердость” искусственных и биоматериалов, 
в том числе эмали и дентина, а также кристаллов гидроксиапатита [12].

Fig. 3. The “fracture toughness-hardness” diagram of artificial and biomaterials, 
including enamel and dentin, as well as hydroxyapatite crystals [12].
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ƽƹƴƲƱƹƴƴ�ƶƺƹǂƱƹƾƼƬǂƴƴ�ƸƴƹƱƼƬƷǈƹǇǁ�ƮƱǅƱƽƾƮ&�ƾƱƸ�ƹƱ�
ƸƱƹƱƱ&�ƺƹƺ�ƹƱ�ƻƼƺƾƴƮƺƼƱǃƴƾ�ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇƸ�ưƬƹ-
ƹǇƸ� Ʈ� ưƴƬƻƬƳƺƹƱ� ƶƺƹǂƱƹƾƼƬǂƴƴ� ƸƴƹƱƼƬƷƺƮ&� ƽƺƺƾƮƱƾ-
ƽƾƮƿǊǅƱƸ�ƹƺƼƸƬƷǈƹƺƸƿ�ƴ�ƶƬƼƴƺƳƹƺƸƿ�ưƱƹƾƴƹƿ(�ƟƬƶƴƸ�
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ƸƴƶƼƺƾƮƱƼưƺƽƾƴ�ƻƺƮƱƼǁƹƺƽƾƴ�ƿƽƾƬƹƺƮƷƱƹƺ&�ǃƾƺ�Ʈ�ƻƼƱ-
ưƱƷƬǁ�ƴƽƽƷƱưƿƱƸƺƯƺ�ưƴƬƻƬƳƺƹƬ�ƾƮƱƼưƺƽƾƴ�+,*�Ʊưƴƹƴǂ�
ƺƾ�ƴƽǁƺưƹǇǁ�ƸƴƹƱƼƬƷǈƹǇǁ�ƻƺƾƱƼǈ�ƴƷƴ�ƻƼƴƼƺƽƾ�ƺƾƼƬƲƬ-
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ƽƺƺƾƮƱƾƽƾƮƺƮƬƷƴ�ƻƼƴƸƱƼƹƺ�*&*.�ƸƶƸƺƷǈ�ƞƬ,%)ƽƸ,�ƴƽ-
ƽƷƱưƿƱƸƺƵ�ƻƺƮƱƼǁƹƺƽƾƴ(�ƞƺƺƾƹƺǄƱƹƴƱ�=ZJ�ƽƺƽƾƬƮƷǋ-
Ʒƺ�+&0/�ƶƬƶ�ưƷǋ�ƻƼƺǂƱƽƽƬ�ưƱƸƴƹƱƼƬƷƴƳƬǂƴƴ&�ƾƬƶ�ƴ�ưƷǋ�
ƻƼƺǂƱƽƽƬ�ƼƱƸƴƹƱƼƬƷƴƳƬǂƴƴ5�ǉƾƺƾ�ƼƱƳƿƷǈƾƬƾ�ƿƶƬƳǇƮƬƱƾ�
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ƹƬ�ƮƹƱǄƹƱƵ�ƻƺƮƱƼǁƹƺƽƾƴ�ǉƸƬƷƴ�ƾƺƷǅƴƹƺƵ�ƻƼƴƸƱƼƹƺ�/�
ƸƶƸ(�ſƴƽƷƺƾƺƽƾƺƵƶƺƽƾǈ�ƮƺƽƽƾƬƹƺƮƷƱƹƹƺƵ�ǉƸƬƷƴ�ƭǇƷƬ�
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ƾƶƬƹƱƵ�ƳƿƭƬ�Ʈ�ƹƺƼƸƱ�ƴ�ƻƼƴ�ƻƬƾƺƷƺƯƴƴ&�ƹƬǃƴƹƬǋ�ƽ�+23/�
ƯƺưƬ� U+-W� ƴ� ƻƺ� ƽƱƯƺưƹǋǄƹƴƵ� ưƱƹǈ&� ƮƱƽǈƸƬ� ƾǅƬƾƱƷǈƹƺ�
ƴƽƽƷƱưƺƮƬƹǇ�ƴ�ưƺƽƾƬƾƺǃƹƺ�ƻƺƷƹƺ�ƺƽƮǋǅƱƹǇ�Ʈ�ƷƴƾƱƼƬ-
ƾƿƼƱ�U/5�05�1W(�ƚƬ�Ƽƴƽ(�-�ƴ�.�ƺƹƴ�ƾƬƶƲƱ�ƻƼƱưƽƾƬƮƷƱƹǇ�ƹƬ�
ƻƺƻƿƷǋƼƹǇǁ� Ʈ� ƸƬƾƱƼƴƬƷƺƮƱưƱƹƴƴ� ưƴƬƯƼƬƸƸƬǁ� ǟ;la[r�
iehmlǠ�U+,W(
ƝƬƹƱƱ� ƹƬ� ƺƽƹƺƮƬƹƴƴ� ƽƺƮƼƱƸƱƹƹǇǁ� ƷƴƾƱƼƬƾƿƼƹǇǁ�

ưƬƹƹǇǁ�ƸǇ�ƴƽƽƷƱưƺƮƬƷƴ�ƮƷƴǋƹƴƱ�ƹƬƻƴƾƶƺƮ�ƴ�ƻƴƾǈƱƮƺƵ�

Рис. 4. Диаграмма “предел прочности-модуль упругости” природных материалов, 
в том числе биокомпозитов, эмали, кристаллов гидроксиапатита и др. [12].

Fig. 4. Diagram "tensile strength-elastic modulus" of natural materials, 
including biocomposites, enamel, hydroxyapatite crystals, etc. [12].
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ƯƬƳƴƼƺƮƬƹƹǇǁ� ƹƬƻƴƾƶƺƮ� "Ʈ� ƺƽƺƭƱƹƹƺƽƾƴ� =h\Z'=heZ#&� Ƭ�
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ƻƺ�ƮƺƳưƱƵƽƾƮƴǊ�ƼƬƳƷƴǃƹǇǁ�ƮƴưƺƮ�ƸƺƷƺƶƬ�ƴ�ƸƺƷƺǃƹǇǁ�
ƻƼƺưƿƶƾƺƮ� ƹƬ� ƾƮƱƼưƺƽƾǈ� ǉƸƬƷƴ� ƳƿƭƺƮ� U2W(� ƑƷƴǋƹƴƱ� ƹƬ�
ǉƸƬƷǈ� ƸƺƷƺƶƬ� ƴ� ƸƺƷƺǃƹǇǁ� ƻƼƺưƿƶƾƺƮ� ƸƱƹƱƱ� ƴƳƿǃƱƹƺ&�
Ƭ�ƴƸƱǊǅƴƱƽǋ�ưƬƹƹǇƱ�ƮƱƽǈƸƬ�ƼƬƳƺƭǅƱƹǇ�ƴ�ǃƬƽƾƺ�ƻƼƺ-
ƾƴƮƺƼƱǃƴƮǇ(�ƟƱƸ�ƹƱ�ƸƱƹƱƱ�ƭƺƷǈǄƴƹƽƾƮƺƸ�ƴƽƽƷƱưƺƮƬ-
ƾƱƷƱƵ�ƭǇƷƺ�ưƺƶƬƳƬƹƺ&�ǃƾƺ�ǃƬƽƾƺƱ�ƻƺƾƼƱƭƷƱƹƴƱ�ƸƺƷƺƶƬ�
ƴƷƴ�ƸƺƷƺǃƹǇǁ�ƻƼƺưƿƶƾƺƮ�ƽƹƴƲƬƱƾ�ǃƬƽƾƺƾƿ�ƶƬƼƴƱƽƬ�Ƴƿ-
ƭƺƮ(
Ƒ� ǉƾƺƵ� ƽƮǋƳƴ� "ƮƷƴǋƹƴǋ� ƻƴƾƬƹƴǋ� ƹƬ� ƽƾƼƿƶƾƿƼƿ� ƴ�ǀƴ-

Ƴƴƶƺ'ƸƱǁƬƹƴǃƱƽƶƴƱ� ƽƮƺƵƽƾƮƬ� ƾƮƱƼưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƬ#�
ƻƼƱưƽƾƬƮƷǋƱƾ�ƽƺƭƺƵ�ƴƹƾƱƼƱƽ�ƬƹƬƷƴƳ�ưƱƵƽƾƮƴǋ�ƽƬǁƬƼƬ&�
ƽƷƬưƶƴǁ�ƻƼƺưƿƶƾƺƮ�ƴ�ƹƬƻƴƾƶƺƮ�ƹƬ�ƸƱǁƬƹƴǃƱƽƶƴƱ�ǁƬƼƬƶ-
ƾƱƼƴƽƾƴƶƴ� ƽƬƸƺƵ� ƾƮƱƼưƺƵ� ƾƶƬƹƴ� ƺƼƯƬƹƴƳƸƬ� ǃƱƷƺƮƱƶƬ�
ƳƿƭƹƺƵ�ǉƸƬƷƴ(
ƒƱƵƽƾƮƴƱ�ƺƭǇǃƹƺƯƺ�ƴ�ƹƱ�ƽƺưƱƼƲƬǅƱƯƺ�ƽƬǁƬƼƬ�ƻƱưƴ-

ƬƾƼƴǃƱƽƶƺƯƺ�ƽƴƼƺƻƬ�ƺƾ�ƶƬǄƷǋ�ƹƬ�ƸƴƶƼƺƾƮƱƼưƺƽƾǈ�Ƴƿƭ-
ƹƺƵ�ǉƸƬƷƴ�ƴƳƿǃƬƷƴ�AZnkZh�P(G(�^m�Ze(�Ʈ�,*+1�U,+W(�ƢƱƷǈǊ�
ƼƬƭƺƾǇ�ƭǇƷƺ�ƺǂƱƹƴƾǈ�ƴ�ƽƼƬƮƹƴƾǈ�ǉǀǀƱƶƾ�ƺƭǇǃƹƺƯƺ�ƴ�ƹƱ�

ƽƺưƱƼƲƬǅƱƯƺ� ƽƬǁƬƼƬ� ƻƱưƴƬƾƼƴǃƱƽƶƺƯƺ� ƽƴƼƺƻƬ� ƽƺƽƾƬ-
ƮǇ�ƹƬ� ƾƮƱƼưƺƽƾǈ�ǉƸƬƷƴ�ƺƽƹƺƮƹƺƯƺ� ƳƿƭƬ�ƽƼƺƶ�+.�ưƹƱƵ(�
ƐǇƷƺ�ƻƼƺƮƱưƱƹƺ�ƴƽƽƷƱưƺƮƬƹƴƱ�bg�obmkh�.*�ƹƱƶƬƼƴƺƳƹǇǁ�
ƮƼƱƸƱƹƹǇǁ�ƳƿƭƺƮ(�+*�ƳƿƭƺƮ�Ʈ�ƶƬƲưƺƵ�ƯƼƿƻƻƱ�ƭǇƷƴ�ƻƺ-
ƯƼƿƲƱƹǇ� Ʈ� .� ƻƱưƴƬƾƼƴǃƱƽƶƴǁ� ƷƱƶƬƼƽƾƮƱƹƹǇǁ� ƽƴƼƺƻƬ�
"+�ƭƱƳ�ƽƬǁƬƼƬ�ƴ�-�ƺƭǇǃƹǇǁ#�ƹƬ�+�Ƹƴƹ�ƾƼƴƲưǇ�Ʈ�ưƱƹǈ�Ʈ�
ƾƱǃƱƹƴƱ�+.�ưƹƱƵ(�ƙƴƶƼƺƾƮƱƼưƺƽƾǈ�ƻƺƮƱƼǁƹƺƽƾƴ�ƳƿƭƹƺƵ�
ǉƸƬƷƴ� ƭǇƷƬ� ƴƽƽƷƱưƺƮƬƹƬ� ƹƬ� ƴƽǁƺưƹƺƸ� ƿƼƺƮƹƱ&� Ʈ� 1'Ƶ�
ƴ� +.'Ƶ� ưƱƹǈ� ƸƱƾƺưƺƸ� ƺƻƼƱưƱƷƱƹƴǋ� ƾƮƱƼưƺƽƾƴ� ƻƺ� Ƒƴ-
ƽƶƱƼƽƿ�"ƾƬƭƷ(�+#(�ƛǂƱƹƴƮƬƷƴƽǈ�ƮƱƷƴǃƴƹƬ�iƚ&�ƾƴƾƼƿƱƸƬǋ�
ƶƴƽƷƺƾƹƺƽƾǈ�ƴ�ƭƿǀƱƼƹƬǋ�ƱƸƶƺƽƾǈ�ƽƴƼƺƻƺƮ(�Ɯƺ�ƼƱƳƿƷǈ-
ƾƬƾƬƸ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƿƽƾƬƹƺƮƷƱƹƺ&�ǃƾƺ�Ƽƚ�ƽƴƼƺƻƺƮ�ƭǇƷ�
ƮǇǄƱ�ƶƼƴƾƴǃƱƽƶƴƵ�Ƽƚ�ưƷǋ�ưƱƸƴƹƱƼƬƷƴƳƺƮƬƹƹǇǁ�ƳƿƭƺƮ&�
ƾƴƾƼƿƱƸƬǋ� ƶƴƽƷƺƾƹƺƽƾǈ�ƴ�ƭƿǀƱƼƹƬǋ�ƱƸƶƺƽƾǈ�ƼƬƳƷƴǃƬ-
Ʒƴƽǈ(�;HIP;�ƾƱƽƾ�ƻƺƶƬƳƬƷ&�ǃƾƺ�ƽƹƴƲƱƹƴƱ�ƽƼƱưƹƱƵ�Ƹƴ-
ƶƼƺƾƮƱƼưƺƽƾƴ� ƭǇƷƺ�ƸƬƶƽƴƸƬƷǈƹǇƸ� Ʈ� ƯƼƿƻƻƱ�>� "ƺƭǇǃ-
ƹǇƵ�ƬƹƬƷǈƯƱƾƴǃƱƽƶƴƵ�ƽƴƼƺƻ#�ƴ�ƸƱƹǈǄƱ�ƮƽƱƯƺ�Ʈ�ƯƼƿƻƻƱ�
Ə�"ƽƴƼƺƻ�ƺƾ�ƶƬǄƷǋ�ƭƱƳ�ƽƬǁƬƼƬ#�ƹƬ�1�ƴ�+.�ưƱƹǈ�"ƾƬƭƷ(�,#(�
ƜƼƺǂƱƹƾ�ƽƹƴƲƱƹƴǋ�ƸƴƶƼƺƾƮƱƼưƺƽƾƴ�ƹƬ�+.'Ʊ�ƽƿƾƶƴ�ƭǇƷ�
ƸƬƶƽƴƸƬƷǈƹǇƸ�ưƷǋ�ƯƼƿƻƻǇ�>�",.&.���,&,#�ƴ�ƸƴƹƴƸƬƷǈ-
ƹǇƸ�ưƷǋ�ƯƼƿƻƻǇ�Ə�"+.&*���+&-#&�ƶƺƾƺƼƬǋ�ƭǇƷƬ�ƽƾƬƾƴƽƾƴǃƱ-
ƽƶƴ�ƳƹƬǃƴƸƺƵ� "i�6�*&*+#(�ƚƬ�ƸƱƲƯƼƿƻƻƺƮƺƸ�ƽƼƬƮƹƱƹƴƴ�
ƹƱ� ƭǇƷƺ�ƼƬƳƹƴǂǇ� "i�8� *&*/#� Ʈ�ƸƴƶƼƺƾƮƱƼưƺƽƾƴ�ƸƱƲưƿ�
ƳƹƬǃƱƹƴǋƸƴ�Ʈ�ƯƼƿƻƻƱ�<�ƴ�ƯƼƿƻƻƱ�=(�ƟƱƸ�ƹƱ�ƸƱƹƱƱ&�ƮƱƽǈ-
ƸƬ�ƳƹƬǃƴƾƱƷǈƹƺƵ�"i�6�*&*+#�ƼƬƳƹƴǂƬ�ƭǇƷƬ�ƸƱƲưƿ�ƺƭƱƴ-
Ƹƴ�ƻƬƼƬƸƴ�"ƯƼƿƻƻƬ�<�ƽ�ƯƼƿƻƻƺƵ�>#�ƴ�"ƯƼƿƻƻƬ�=�ƽ�ƯƼƿƻƻƺƵ�
># ƹƬ�+.'Ƶ�ưƱƹǈ(
ƖƽƽƷƱưƺƮƬƾƱƷƴ�ƻƼƴǄƷƴ�ƶ�ƮǇƮƺưƿ4�ƭƱƳ�ƽƬǁƬƼƬ�ƻƱưƴƬ-

ƾƼƴǃƱƽƶƴƱ�ƷƱƶƬƼƽƾƮƬ�ƸƺƯƿƾ�ƭǇƾǈ�ǉǀǀƱƶƾƴƮƹǇƸƴ�Ʈ�ƽƹƴ-
ƲƱƹƴƴ�ǉƼƺƳƴƴ�ƳƿƭƺƮ�ƴ�ƽƷƱưƿƱƾ�ƻƼƴƷƺƲƴƾǈ�ƿƽƴƷƴǋ�ưƷǋ�
ƮƶƷǊǃƱƹƴǋ� ƽƬǁƬƼƺƳƬƸƱƹƴƾƱƷƱƵ� Ʈ� ƼƱǂƱƻƾƿƼƿ� ưƱƾƽƶƴǁ�
ƷƱƶƬƼƽƾƮ�ƮƸƱƽƾƺ�ƽƬǁƬƼƬ(
ƖƸƱƱƾƽǋ�ƸƬƷƺ�ưƬƹƹǇǁ�ƺ�ƶƬƼƴƱƽƺƯƱƹƹƺƸ�ƻƺƾƱƹǂƴƬƷƱ�

ǄƴƼƺƶƺ� ƴƽƻƺƷǈƳƿƱƸǇǁ� ƶƺƸƸƱƼǃƱƽƶƴǁ� ƻƺưƽƷƬƽƾƴƾƱ-
ƷƱƵ(�ƢƱƷǈǊ�ƻƼƺƮƱưƱƹƹƺƯƺ�ǉƶƽƻƱƼƴƸƱƹƾƬ�ƭǇƷƺ�ƺǂƱƹƴƾǈ�
ƮƷƴǋƹƴƱ� ƹƱƽƶƺƷǈƶƴǁ� ƻƺưƽƷƬƽƾƴƾƱƷƱƵ� ƹƬ� ưƱƸƴƹƱƼƬƷƴ-
ƳƬǂƴǊ� ǉƸƬƷƴ� ƴ� ƶƬƼƴƱƽƺƯƱƹƹǇƱ� ƽƮƺƵƽƾƮƬ� ƭƴƺƻƷƱƹƺƶ�
Mmk^imh\h\\nl�fnmZgl�Ʈ�ƸƺưƱƷǋǁ�ƴƽƶƿƽƽƾƮƱƹƹƺƯƺ�ƶƬƼƴ-
ƱƽƬ(� U,/W� ƐƴƺƻƷƱƹƶƴ�M(�fnmZgl'O;+/3� ƶƿƷǈƾƴƮƴƼƺƮƬƷƴ�
ƹƬ�ƺƭƼƬƳǂƬǁ�ƭǇǃǈƱƵ�ǉƸƬƷƴ�ƴ�ƻƺưƮƱƼƯƬƷƴ�ƮƺƳưƱƵƽƾƮƴǊ�
ƺưƹƺƯƺ� ƴƳ� ƽƷƱưƿǊǅƴǁ� ƶƺƸƸƱƼǃƱƽƶƴǁ� ƻƺưƽƷƬƽƾƴƾƱƷƱƵ�
Ʈ� ǀƺƼƸƱ� ƾƬƭƷƱƾƺƶ� ƴƷƴ� ƻƺƼƺǄƶƬ4� ƽƾƱƮƴǋ&� ƽƿƶƼƬƷƺƳƬ&�
ƽƬǁƬƼƴƹ&� ƬƽƻƬƼƾƬƸ� ƴƷƴ� ǀƼƿƶƾƺƳƬ(� ƒƱƽǋƾǈ� ƻƼƺǂƱƹƾƺƮ�
ƽƬǁƬƼƺƳǇ�ƴ�*&3��HZ=e�ƴƽƻƺƷǈƳƺƮƬƷƴ�Ʈ�ƶƬǃƱƽƾƮƱ�ƶƬƼƴ-
Ʊƽ'ƻƺƳƴƾƴƮƹǇǁ� ƴ� ƶƬƼƴƱƽ'ƹƱƯƬƾƴƮƹǇǁ� ƶƺƹƾƼƺƷƱƵ&� ƽƺ-
ƺƾƮƱƾƽƾƮƱƹƹƺ(� ƛƭƼƬƳǂǇ)ƭƴƺƻƷƱƹƶƴ� ƻƺưƮƱƼƯƬƷƴ� ƮƺƳ-
ưƱƵƽƾƮƴǊ�ƻƺưƽƷƬƽƾƴƾƱƷƱƵ�ƾƼƴ�ƼƬƳƬ�Ʈ�ưƱƹǈ�Ʈ�ƾƱǃƱƹƴƱ�/�
Ƹƴƹƿƾ�ƶƬƲưǇƵ�ƼƬƳ(�ƣƱƼƱƳ�/�ưƹƱƵ�ƭƴƺƻƷƱƹƶƴ�ƭǇƷƴ�Ʈƺƽ-
ƽƾƬƹƺƮƷƱƹǇ� ưƷǋ� ƺƻƼƱưƱƷƱƹƴǋ4� ƭƴƺƸƬƽƽǇ&� ƶƺƷƴǃƱƽƾƮƬ�
ƭƬƶƾƱƼƴƵ� ƴ� ƮƹƿƾƼƴ'� ƴ� ƮƹƱƶƷƱƾƺǃƹǇǁ� ƻƺƷƴƽƬǁƬƼƴưƺƮ(�
ƙƴƶƼƺƾƮƱƼưƺƽƾǈ� ƻƺƮƱƼǁƹƺƽƾƴ� ƴƳƸƱƼǋƷƴ� ưƺ� ƴ� ƻƺƽƷƱ�

ľżſŻŻŬ G���M>
1�ŰŹűŵ +.�ŰŹűŵ

A 11,3 ± 1,6 14,0 ± 1,3

B 12,8 ± 2,8 17,9 ± 3,0

C 12,5 ± 0,5 16,9 ± 1,1

D 13,8 ± 0,9 24,4 ± 2,2

;HIP;�žűŽž&�i 0,022 0,01

Таблица 2. Процентное снижение твердости 
поверхности зубов после 7 и 14 дней [21]

Table 2. Percentage reduction in tooth 
surface hardness after 7 and 14 days [21]

ľżſŻŻŬ G�����M>
ŖŽƁźŰŹƇŵ�ſżźŮűŹƈ 1�ŰŹűŵ +.�ŰŹűŵ

A 419,3 ± 7,0 372,0 ± 7,7 360,5 ± 7,3

B 417,7 ± 8,1 364,1 ± 8,9 342,6 ± 8,3

C 416,4 ± 7,5 364,4 ± 6,4 346,1 ± 5,0

D 417,0 ± 7,1 359,5 ± 4,9 315,3 ± 8,4

;HIP;�žűŽž&�i 0,838  < 0,01  < 0,01

Таблица 1. Твердость поверхности зубов 
(исходный уровень, после 7 и 14 дней) [21]

Table 1. The hardness of the tooth surface 
(baseline, after 7 and 14 days) [21]

Group A – сироп от кашля без сахара, Group B – обычный сироп от кашля, Group C – обычный антибиотик, D – обычный 
анальгетический сироп.
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ǉƶƽƻƱƼƴƸƱƹƾƬ� ưƷǋ� ƺǂƱƹƶƴ� ưƱƸƴƹƱƼƬƷƴƳƬǂƴƴ� ǉƸƬƷƴ&�
ǀƴƶƽƴƼƺƮƬƷƴ� ƮǇƼƬƲƱƹƹƿǊ� Ʈ� ƻƼƺǂƱƹƾƬǁ� ƻƺƾƱƼǊ� ƾƮƱƼ-
ưƺƽƾƴ� ƻƺƮƱƼǁƹƺƽƾƴ� "�� MBF#(� ƒƬƹƹǇƱ� ƭǇƷƴ� ƻƼƺƬƹƬƷƴ-
ƳƴƼƺƮƬƹǇ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ưƴƽƻƱƼƽƴƺƹƹƺƯƺ� ƬƹƬƷƴ-

ƳƬ�";HIP;#�ƽ�ƿǃƱƾƺƸ�ƻƺƻƼƬƮƶƴ�ƐƺƹǀƱƼƼƺƹƴ�"Ƽ�6�*&*/#(�
ƑƽƱ�ƴƽƻǇƾƬƹƹǇƱ�ƶƺƸƸƱƼǃƱƽƶƴƱ�ƻƺưƽƷƬƽƾƴƾƱƷƴ&�ƶƼƺƸƱ�
ǀƼƿƶƾƺƳǇ&� ƻƺƶƬƳƬƷƴ� ƸƱƹǈǄƿǊ� ƽƾƱƻƱƹǈ� ưƱƸƴƹƱƼƬƷƴ-
ƳƬǂƴƴ�ǉƸƬƷƴ&� ǃƱƸ�ƽƬǁƬƼƺƳƬ� "Ƽ�6�*&*/#� "Ƽƴƽ(�/#(� ƟƺƷǈƶƺ�

Рис. 5. Потеря твердости поверхности эмали (% SHL) при испытании подсластителей. Столбцы 
представляют среднее значение % SHL образцов (n = 6). Столбики ошибок указывают на SD. 

Значимые различия между измерениями (р < 0,05) представлены разными буквами [25].

Fig. 5. Loss of hardness of enamel surface (% SHL) when testing sweeteners. Bars represent 
the mean% SHL of the samples (n = 6). The error bars indicate SD. Significant differences 

between measurements (p < 0.05) are represented by different letters [25].

Рис. 6. Индуцируемая подсластителями на образцах эмали биомасса (мг). Значимые 
различия между измерениями (р < 0,05) представлены разными буквами [25].

Fig. 6. Biomass induced by sweeteners on enamel samples (mg). Significant differences 
between measurements (p < 0.05) are represented by different letters [25].
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ƽƬǁƬƼƴƹ�ƻƺƶƬƳƬƷ�ƸƱƹǈǄƱ�ƭƴƺƸƬƽƽǇ�ƴ�ƮƹƿƾƼƴƶƷƱƾƺǃƹǇǁ�
ƻƺƷƴƽƬǁƬƼƴưƺƮ&�ǃƱƸ�ƺƽƾƬƷǈƹǇƱ�ƯƼƿƻƻǇ�"Ƽ�6�*&*/#�"Ƽƴƽ(�
0#(� ƞƾƱƮƴǋ&� ƽƿƶƼƬƷƺƳƬ� ƴ� ƽƬǁƬƼƴƹ� ƽƹƴƲƬƷƴ� ƶƺƷƴǃƱƽƾƮƺ�
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ƮƾƺƼǇƱ� ǜ� ƮǇưƱƷǋǊƾ� ƭƬƶƾƱƼƴƺǂƴƹǇ� "ƬƹƾƴƸƴƶƼƺƭƹǇƱ�
ƻƱƻƾƴưǇ#&� ƭƷƺƶƴƼƿǊǅƴƱ� Ƽƺƽƾ� ƶƬƼƴƱƽƺƯƱƹƹƺƵ� ƸƴƶƼƺ-
ƭƴƺƾǇ�U.535+3W(

ƒƨƒƜƓƨ
+(� �ƟƮƱƼưƺƽƾǈ�ǉƸƬƷƴ�ƸƺƲƱƾ�ƽƷƿƲƴƾǈ�ưƴƬƯƹƺƽƾƴǃƱƽƶƴƸ�

ƻƺƶƬƳƬƾƱƷƱƸ� ưƱƸƴƹƱƼƬƷƴƳƬǂƴƴ� ǉƸƬƷƴ� ƻƺư� ưƱƵ-
ƽƾƮƴƱƸ�ƾƬƶƴǁ�ƻƬƾƺƯƱƹƹǇǁ�ǀƬƶƾƺƼƺƮ�ƶƬƶ�ǃƼƱƳƸƱƼƹƺƱ�
ƿƻƺƾƼƱƭƷƱƹƴƱ�ƽƬǁƬƼƬ&�ƽƷƬưƶƴǁ�ƻƼƺưƿƶƾƺƮ�ƴ�ƷƱƶƬƼ-
ƽƾƮƱƹƹǇǁ� ƻƱưƴƬƾƼƴǃƱƽƶƴǁ� ƽƼƱưƽƾƮ&� Ƭ� ƱƱ� ƽƹƴƲƱƹƴƱ�
ƸƺƲƱƾ� ƭǇƾǈ� ƬƽƽƺǂƴƴƼƺƮƬƹƺ� ƽ� ƿƮƱƷƴǃƱƹƴƱƸ� ƼƴƽƶƬ�
ƼƬƳƮƴƾƴǋ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ(

,(� �ƘƱƶƬƼƽƾƮƱƹƹǇƱ�ƽƼƱưƽƾƮƬ�ƭƱƳ�ƽƬǁƬƼƬ�ƽƻƺƽƺƭƽƾƮƿǊƾ�
ƽƹƴƲƱƹƴǊ�ǉƼƺƳƴƴ�ƳƿƭƺƮ&�ƾƮƱƼưƺƽƾƴ�ƳƿƭƹƺƵ�ǉƸƬƷƴ�ƴ�
ƼƴƽƶƬ� ƮƺƳƹƴƶƹƺƮƱƹƴǋ� ƶƬƼƴƱƽƬ&� ƻƺǉƾƺƸƿ� ƼƱƶƺƸƱƹ-
ưƿƱƾƽǋ�ƮƶƷǊǃƱƹƴƱ�ƽƬǁƬƼƺƳƬƸƱƹƴƾƱƷƱƵ�Ʈ�ƼƱǂƱƻƾƿƼƿ�
ƷƱƶƬƼƽƾƮ(

-(� �ƐƺƷǈǄƴƹƽƾƮƺ�ƶƺƸƸƱƼǃƱƽƶƴǁ�ƻƺưƽƷƬƽƾƴƾƱƷƱƵ&�ǋƮƷǋ-
Ǌƾƽǋ�ƸƱƹƱƱ�ƶƬƼƴƱƽƺƯƱƹƹǇƸƴ&�ǃƱƸ�ƽƬǁƬƼƺƳƬ&�ǁƺƾǋ�ƴ�
ƽƺǁƼƬƹǋǊƾ�ƺƻƼƱưƱƷƱƹƹǇƵ�ƻƺƾƱƹǂƴƬƷ�ưƱƸƴƹƱƼƬƷƴ-
ƳƬǂƴƴ� ǉƸƬƷƴ(� ƜƼƺưƿƶƾǇ&� ƽƺưƱƼƲƬǅƴƱ� ƽƾƱƮƴǊ&� ƽƿ-
ƶƼƬƷƺƳƿ�ƴ�ƽƬǁƬƼƴƹ&�ƻƼƺǋƮƷǋǊƾ�ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹǇƱ�
ƽƮƺƵƽƾƮƬ� ƴ&� ƻƺ'ƮƴưƴƸƺƸƿ&� ƻƼƱƻǋƾƽƾƮƿǊƾ� ƭƬƶƾƱ-
ƼƴƬƷǈƹƺƸƿ� ƸƱƾƬƭƺƷƴƳƸƿ� ƴ� ƽƹƴƲƱƹƴǊ� ƾƮƱƼưƺƽƾƴ�
ǉƸƬƷƴ(�ƞ�ưƼƿƯƺƵ�ƽƾƺƼƺƹǇ&�ưƺƭƬƮƷƱƹƴƱ�ƹƱƭƺƷǈǄƺƯƺ�
ƶƺƷƴǃƱƽƾƮƬ�ƶƼƬǁƸƬƷƬ�ƻƺƮǇǄƬƱƾ�ƶƬƼƴƱƽƺƯƱƹƹǇƵ�ƻƺ-
ƾƱƹǂƴƬƷ�ƽƬǁƬƼƺƳǇ(

.(� �ƜƼƴƸƱƹƱƹƴƱ� ƽƿƽƻƱƹƳƴƴ� ƬƸƺƶƽƴǂƴƷƷƴƹƬ)ƶƷƬƮƿ-
ƷƬƹƺƮƺƵ� ƶƴƽƷƺƾǇ&� ƹƱ� ƽƺưƱƼƲƬǅƱƵ� ƽƬǁƬƼƬ&� ƸƺƲƱƾ�
ƽƻƺƽƺƭƽƾƮƺƮƬƾǈ� ƳƬǅƴƾƹƺƸƿ� ƮƺƳưƱƵƽƾƮƴǊ� ƹƬ� ƻƱƼ-
ƮƴǃƹƿǊ�ưƱƸƴƹƱƼƬƷƴƳƬǂƴǊ�ǉƸƬƷƴ�ƴ�ƹƱ�ƮƱưƱƾ�ƶ�ƽƿǅƱ-
ƽƾƮƱƹƹƺƸƿ�ƼƬƳƸǋƯǃƱƹƴǊ�ǉƸƬƷƴ�ƳƿƭƺƮ(

/(� �ƞ� ǂƱƷǈǊ� ƿƾƺǃƹƱƹƴǋ� ƻƼƴƼƺưǇ� ƴ� ƸƱǁƬƹƴƳƸƺƮ� Ƭƽƽƺ-
ǂƴƬǂƴƴ�ƽƬǁƬƼƬ�ƴ�ƽƬǁƬƼƺƽƺưƱƼƲƬǅƴǁ�ƻƼƺưƿƶƾƺƮ�ƽƺ�
ƳưƺƼƺƮǈƱƸ� ƳƿƭƺƮ� ƻƼƱưƽƾƬƮƷǋǊƾƽǋ� ƴƹǀƺƼƸƬƾƴƮ-
ƹǇƸƴ�ƾƱƺƼƱƾƴǃƱƽƶƴƱ�ƴ�ǉƸƻƴƼƴǃƱƽƶƴƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�
ƼƺƷƴ�Ʈ�ƻƼƱưƿƻƼƱƲưƱƹƴƴ�ƴ�ƮƺƳƹƴƶƹƺƮƱƹƴƴ�ƶƬƼƴƱƽƬ�
ƴ�ƽƴƷǇ�ƶƺƼƼƱƷǋǂƴƺƹƹƺƵ�ƽƮǋƳƴ�ƸƱƲưƿ�ƽƷƱưƿǊǅƴƸƴ�
ǀƬƶƾƺƼƬƸƴ4� ǟǄƱƼƺǁƺƮƬƾƺƽƾǈ� ƻƺƮƱƼǁƹƺƽƾƴ� ƳƿƭƹƺƵ�
ǉƸƬƷƴ�ǜ�ƬưƯƱƳƴǋ�ƭƬƶƾƱƼƴƵ'ƻƼƱưƽƾƬƮƴƾƱƷƱƵ�ƶƬƼƴƱ-
ƽƺƯƱƹƹƺƵ�ƴ)ƴƷƴ�ƬƹƾƬƯƺƹƴƽƾƴǃƹƺƵ�ƺƼƬƷǈƹƺƵ�ƸƴƶƼƺ-
ƭƴƺƾǇ��ƶ�ƻƺƮƱƼǁƹƺƽƾƴ�ǉƸƬƷƴ�ǜ�ƸƴƶƼƺƾƮƱƼưƺƽƾǈ�ƻƺ-
ƮƱƼǁƹƺƽƾƴ�ǉƸƬƷƴǠ(
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ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4�
+(� ƏƼƿƾǊƹƺƮ� ƞ(ƒ(&� ƢƬƼƱƮ� Ƒ(ƚ(&� ƖƻƻƺƷƴƾƺƮ� Ɠ(Ƒ(&� ƏƻƼƱƽǋƹ&� ƞ(Ƒ(&�

ƟƼƱǀƴƷƺƮ�Ə(ž(�ƠƺƼƸƴƼƺƮƬƹƴƱ�ƭƴƺƻƷƱƹƶƴ�ƹƬ�ƮƼƱƸƱƹƹǇǁ�ƳƿƭƹǇǁ�ƻƼƺ'
ƾƱƳƬǁ4�ƽƺƺƾƹƺǄƱƹƴƱ�ƻƼƺǂƱƽƽƺƮ�ƻƱƼƮƴǃƹƺƵ�ƸƴƶƼƺƭƹƺƵ�ƬưƯƱƳƴƴ&�ƶƺ'
ƬƯƼƱƯƬǂƴƴ�ƴ�ƶƺƷƺƹƴƳƬǂƴƴ(�ƞƾƺƸƬƾƺƷƺƯƴǋ(�,*+,5�3+"/#4�/'+*�

,(� ƑƺƼƺƹƺƮ� Ɩ(Ə(&� ƖƻƻƺƷƴƾƺƮ� Ɠ(Ƒ(&� ƢƬƼǌƮ� Ƒ(ƚ(� ƜƺưƾƮƱƼƲưƱƹƴƱ�
ƻƼƺƾƱƶƾƴƮƹǇǁ�ƽƮƺƵƽƾƮ�ƹƺƮƺƯƺ�ƻƺƶƼǇƾƴǋ�ƴƳ�ƶƬƼƭƴưƬ�ƶƼƱƸƹƴǋ��ƜƬƹ'�
ǂƴƼǈ��ƻƼƴ�ƸƺưƱƷƴƼƺƮƬƹƴƴ�ƸƴƶƼƺƭƹƺƵ�ƬưƯƱƳƴƴ&�ƶƺƷƺƹƴƳƬǂƴƴ�ƴ�ƭƴƺ'�
ưƱƽƾƼƿƶǂƴƴ�ƹƬ�ƺƭƼƬƳǂƬǁ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƭƬƳƴƽƹǇǁ�ƻƺƷƴƸƱƼƺƮ(�
ſƷƴƹƴǃƱƽƶƬǋ�ƽƾƺƸƬƾƺƷƺƯƴǋ(�,*+05�+"11#40*'0/�

-(�ƖƭƼƬƯƴƸƺƮ�Ɵ(Ɩ(&�ƏƼƿƾǊƹƺƮ�ƞ(ƒ(&�ƢƬƼƱƮ�Ƒ(ƚ(&�ƘƱƭƱưƱƹƶƺ�Ɩ(ƪ(&�
ſƼƬƮƱǃǄƮƴǋƹ� ƞ(Ɠ(&� ƟƼƱǀƴƷƺƮ� Ə(ž(&� ƏƼƿƾǊƹƺƮ� ƒ(ƞ(&� ƘƺƸƬƶƴƹƬ� ƚ(Ə(�
ƑǇƭƺƼ�ƶƺƹƽƾƼƿƶǂƴƺƹƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�ưƷǋ�ƴƳƯƺƾƺƮƷƱƹƴǋ�ƮƼƱƸƱƹƹǇǁ�
ƳƿƭƹǇǁ�ƻƼƺƾƱƳƺƮ�ƷƴǂƬƸ�ƽ�ƭƺƷƱƳƹǋƸƴ�ƻƬƼƺưƺƹƾƬ�ƹƬ�ƺƽƹƺƮƬƹƴƴ�ưƬƹ'�
ƹǇǁ�ƶƷƴƹƴǃƱƽƶƴǁ�ƴ�ƷƬƭƺƼƬƾƺƼƹǇǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƭƬƶƾƱƼƴƬƷǈƹƺƵ�Ƭư'�
ƯƱƳƴƴ(�ƞƾƺƸƬƾƺƷƺƯƴǋ(�,**,5�",#4�.*�

.(�ƖƻƻƺƷƴƾƺƮ� Ɠ(Ƒ(�ƙƺƹƴƾƺƼƴƹƯ�ǀƺƼƸƴƼƺƮƬƹƴǋ�ƸƴƶƼƺƭƹƺƵ� ƭƴƺ'�
ƻƷǌƹƶƴ�ƴ�ƺƻƾƴƸƴƳƬǂƴǋ�ưƴƬƯƹƺƽƾƴƶƴ� ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ� ƳƬƭƺƷƱƮƬƹƴƵ�
ƻƬƼƺưƺƹƾƬ(&�ƜƱƼƮǇƵ�ƙžƙƀ�ƴƸ(�Ɩ(ƙ(�ƞƱǃƱƹƺƮƬ(�,*+04�.2(�

/(� ƘƱƭƱưƱƹƶƺ� Ɩ(ƪ(&� ƏƼƿƾǊƹƺƮ� ƞ(ƒ(&� ƙƿƽƷƺƮ� ƞ(Ə(&� ƀƽƱƴƹƺƮ� Ə(ƞ(�
ƖƽƽƷƱưƺƮƬƹƴƱ�ƹƬƹƺƸƱǁƬƹƴǃƱƽƶƴǁ�ƽƮƺƵƽƾƮ�ƳƿƭƹƺƵ�ǉƸƬƷƴ(�ſƬǀƱưƼƬ(�
,**3',*+*5�-,4,.',2(�

0(� ƘƱƭƱưƱƹƶƺ� Ɩ(ƪ(&� ƏƼƿƾǊƹƺƮ� ƞ(ƒ(&� ƙƿƽƷƺƮ� ƞ(Ə(&� ƀƽƱƴƹƺƮ� Ə(ƞ(�
ƚƬƹƺƾƮƱƼưƺƽƾǈ�ƴ�ƸƺưƿƷǈ�ƪƹƯƬ�ƳƿƭƹƺƵ�ǉƸƬƷƴ(�ƑƱƽƾƹƴƶ�Ɲƀƒƚ&�ƽƱƼƴǋ�
ƙƱưƴǂƴƹƬ(�ǜ�,**35�.40-1'0-2(�

1(� ƙƿƽƷƺƮ� ƞ(Ə(&� ƏƼƿƾǊƹƺƮ� ƞ(ƒ(� ƙƱǁƬƹƴǃƱƽƶƴƱ� ƽƮƺƵƽƾƮƬ� ƳƿƭƬ� ƴ�
ƺƶƺƷƺƳƿƭƹǇǁ�ƾƶƬƹƱƵ(�ƜƼƬƶƾƴǃƱƽƶƬǋ�ƸƱưƴǂƴƹƬ(��,*,*4�,/0(�

2(�ƙƿƽƷƺƮ�ƞ(Ə(&�ƏƼƿƾǊƹƺƮ�ƞ(ƒ(&�ơƿƼǄƿưǋƹ�ƞ(Ə(&�ƓƯƺƼƺƮƬ�ƛ(ƞ(�ƞƺƶƴ�
ƴ�ƭƱƳƬƷƶƺƯƺƷǈƹǇƱ�ƹƬƻƴƾƶƴ4�ƮƷƴǋƹƴƱ�ƹƬ�ƽƺƽƾƺǋƹƴƱ�ƳƿƭƺƮ�ƻƺƾƼƱƭƴƾƱ'
Ʒǋ(�ƜƴƮƺ�ƴ�ƹƬƻƴƾƶƴ(�,*,*5+4-.'-2(�

3(�ƜƺƶƼƺƮƽƶƴƵ�Ƒ(ƚ(&�ƒƬƮǇưƺƮƬ�ƙ(ƙ(&�ƞƻƴƼƬƹưƱ�Ɩ(Ƒ(&�ƢƬƼǌƮ�Ƒ(ƚ(�
ƙƴƶƼƺƭƴƺƾƬ� ƴ� ƴƸƸƿƹƹǇƱ� ƻƼƺǂƱƽƽǇ� ƻƼƴ� ƶƬƼƴƱƽƱ� ƳƿƭƺƮ(� žƩƛƟƏƝ'
ƙƱưƴƬ&�,*+34./+ǜ.21(�

+*(� ƢƬƼƱƮ� Ƒ(ƚ(&� ƖƻƻƺƷƴƾƺƮ� Ɠ(Ƒ(&� ƟƼƱǀƴƷƺƮ� Ə(ž(&� ƏƼƿƾǊƹƺƮ� ƞ(ƒ(&�
ƜƴƮƺƮƬƼƺƮ�Ə(Ə(�ƛƽƺƭƱƹƹƺƽƾƴ�ƬưƯƱƳƴƴ�ƬƹƬǉƼƺƭƹǇǁ�ƻƬƼƺưƺƹƾƺƻƬƾƺ'�
ƯƱƹƹǇǁ�ƭƬƶƾƱƼƴƵ�ƴ� ƯƼƴƭƺƮ�=Zg]b]Z� Ze[b\Zgl� ƶ� ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇƸ�
ƺƭƼƬƳǂƬƸ� ƭƬƳƴƽƹƺƵ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƷƬƽƾƸƬƽƽǇ� Ʈ� ƳƬƮƴƽƴƸƺ'
ƽƾƴ�ƺƾ�ǄƱƼƺǁƺƮƬƾƺƽƾƴ�ƻƺƮƱƼǁƹƺƽƾƴ�ƴ�ƽƻƺƽƺƭƬ�ƻƺƷƴƼƺƮƶƴ(�ƔƿƼƹƬƷ�
ƸƴƶƼƺƭƴƺƷƺƯƴƴ&�ǉƻƴưƱƸƴƺƷƺƯƴƴ�ƴ�ƴƸƸƿƹƺƭƴƺƷƺƯƴƴ(�,*+.504,+ǜ,1�

++(�ƥƿƶƴƹ�Ɠ(ƒ(&�ƜƱƼǂƺƮ�Ə(Ƒ(&�ƏƸƱƷƴƹƬ�Ɠ(Ə(�ſƺƷƷƺƴưƹƬǋ�ǁƴƸƴǋ(�ǜ�
ƙ(4�ƖƳưƬƾƱƷǈƽƾƮƺ�ƙƺƽƶƺƮƽƶƺƯƺ�ƿƹƴƮƱƼƽƴƾƱƾƬ&�+32,(�ǜ�ƞ(�,31(�ǜ�-2,(

+,(� ;la[r� G(@(� Na^� =?M� ?]nJZ\d� >ZmZ[Zl^� h_� HZmnkZe� Zg]� GZg'
GZ]^�GZm^kbZel(�G@;(,**14,0�i(

+-(� ƏƼƿƾǊƹƺƮ&� ƞƱƼƯƱƵ&� ƞƱƼƯƱƵ� ƙƿƽƷƺƮ&� Zg]� ƏƷƱƶƽƱƵ� ƀƽƱƴƹƺƮ(�
ƖƽƽƷƱưƺƮƬƹƴƱ�ƹƬƹƺƸƱǁƬƹƴǃƱƽƶƴǁ�ƽƮƺƵƽƾƮ�ƳƿƭƹƺƵ�ǉƸƬƷƴ(�=Zma^]kZ'
ſƬǀƱưƼƬ(�ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƱ�ƺƭƼƬƳƺƮƬƹƴƱ(�,*+*5�-,4�,.',2(

+.(�Lb[^bkh�==&�NZ[\ahnkr�=J&�>^e�<^e�=nkr�;;&�N^gnmZ�FG&�LhlZe^g�
JF&�=nkr�D;(�?__^\m�h_�lmZk\a�hg�ma^�\Zkbh`^gb\�ihm^gmbZe�h_�ln\khl^(�<k�
D�Hnmk(�,**/�Dne53."+#4..'/*(�

+/(�>aZk�P&�NbgZgh__�H(�Na^�khe^�h_�ln`Zk�Ze\hahel�bg�\Zkb^l�ik^o^gmbhg(�
DhnkgZe�>bf^glbhgl�h_�>^gmZe�Br`b^g^�,*+05�+."/#4�/2'0+(�

+0(� @^Zma^klmhg^� D(>(&� m^g� =Zm^� D(G(&� MaZkbZmb� G(&� ;k^g]l�
D(� =hfiZkblhg� h_� Zkmb_b\bZe� \Zkb^l'ebd^� e^lbhgl� [r� jnZgmbmZmbo^�
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,*+-�;k\abo^l�h_�hkZe�[bheh`r�/2"3#( ǜ�2i(

,0( LÈeeZ� A(� Qar� bl� ln\khl^� lh� \Zkbh`^gb\9� Na^� khe^� h_
`en\hlremkZgl_^kZl^ Zg] iherlZ\\aZkb]^l( M\Zg] D >^gm L^l(
+3235314++/'++3(

,1( Mm^iaZg LG( CgmkZ'hkZe ar]kh`^g bhg \hg\^gmkZmbhg Zllh\bZm^]
pbma�]^gmZe�\Zkb^l�Z\mbobmr(�D�>^gm�L^l(�+3..5,-4,/1',0/(

,2( NbgZgh__� H&� NZgs^k� DG&� @k^^]fZg� GF(� Cg� obmkh� \hehgbsZmbhg
h_� lmk^imh\h\\nl� fnmZgl� hg� ^gZf^e(� Cg_^\mbhg� Zg]� Cffngbmr(
+3125,+"-#4+*+*'+*+3(

,3( P(M(M(� Jb^kkh� ^m� Ze(� ?__^\m� h_� Z� ln`Zk'_k^^� i^]bZmkb\� Zgmb[bhmb\
hg ikbfZkr mhhma ^gZf^e aZk]g^ll pa^g ^qihl^] mh ]b__^k^gm ln\khl^
^qihlnk^�\hg]bmbhgl� bg�lbmn(�=ebg�IkZe� Cgo^lmb`(�,*+.5+2"/#4+-3+'3(�]hb4
+*(+**1)l**12.'*+-'++*2'r(

-*( oZg�]^k�Bh^o^g�DM&�M\aZ^d^g�GD(�Mmk^imh\h\\b�Zg]�Z\mbghfr\^l
bgab[bm�k^`khpma�h_�Mmk^imh\h\\nl�fnmZgl�hg�`ghmh[bhmb\�kZm�fheZk�m^^ma
Z_m^k�\aehka^qb]bg^�oZkgbla�mk^Zmf^gm(�=Zkb^l�L^l�+33/5,34�+/3'0,(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƞǀÚƹƼƱ�Ø(Ɣ(�ǜ�ƻƼƺǀƱƽƽƺƼ�ƶƬǀƱưƼǇ�ƹƺƼƸƬƷǈƹƺƵ�ǀƴƳƴƺƷƺƯƴƴ�ƴ�ƸƱưƴǂƴƹƽƶƺƵ�ǀƴƳƴƶƴ&�IL=C>�C>4�****'***,'

31/,'02*.
ƥƯƾåƱ�Ɩ(Ɵ(�ǜ�ƻƼƺǀƱƽƽƺƼ&�ưƴƼƱƶƾƺƼ�ƚƖƖ&�ƳƬƮƱưƿǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƸƴƶƼƺƭƴƺƷƺƯƴƴ&�IL=C>�C>4�****'***,'--++'

*-01
ƔƾǀƿǋƻƼƱ�Ø(Ɨ(�ǜ�ƻƼƺǀƱƽƽƺƼ&�ƳƬƮƱưƿǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƻƼƺƻƱưƱƮƾƴƶƴ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ&�IL=C>�C>4�

****'***+'0/+,'21,.
ƠžƐƛƀ�Ƒƛ�ƙƺƽƶƺƮƽƶƴƵ�ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ�ƸƱưƴƶƺ'ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ�ƴƸ(�Ə(Ɩ(�ƓƮưƺƶƴƸƺƮƬ�

"ƙžƙƞƀ#&�Ɲƺƽƽƴǋ&�Ư(�ƙƺƽƶƮƬ&�ƿƷ(�ƒƱƷƱƯƬƾƽƶƬǋ&�,*)+

AUTHOR INFORMATION:
M(;(�Gnleho�ǜ�Jkh_^llhk�h_�ma^�>^iZkmf^gm�h_�HhkfZe�Jarlbheh`r�Zg]�G^]b\Ze�Jarlb\l&�IL=C>�C>4�****'***,'31/,'

02*.
P(H(�NlZk^o�ǜ�Jkh_^llhk&�>bk^\mhk�h_�ma^�L^l^Zk\a�Cglmbmnm^&�B^Z]�h_�ma^�>^iZkmf^gm�h_�Gb\kh[bheh`r�IL=C>�C>4�****'

***,'--++'*-01
M(>(�;knmrngho�ǜ�Jkh_^llhk&�B^Z]�h_�ma^�>^iZkmf^gm�h_�Jkhi^]^nmb\l�h_�>^gmZe�>bl^Zl^l�IL=C>�C>4�****'***+'0/+,'

21,.
@^]^kZe�MmZm^�<n]`^mZkr�?]n\ZmbhgZe�Cglmbmnmbhg�h_�Bb`a^k�?]n\Zmbhg��;(C(�S^o]hdbfho�Ghl\hp�MmZm^�Ogbo^klbmr�h_�

G^]b\bg^�Zg]�>^gmblmkr��h_�ma^�Gbgblmkr�h_�B^Zema\Zk^�h_�ma^�LnllbZg�@^]^kZmbhg&�"@M<?C�B?�;(C(�S^o]hdbfho�GMGMO�
GIB&�LnllbZ(#�LnllbZ&�Ghl\hp&�>^e^`ZmldZrZ�lmk(&�,*)+(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
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Analysis of malocclusion prevalence data in 
primary dentition in XXI century: literature review

M.L. Belfer, T.F. Kosyreva
“Peoples' Friendship University of Russia” (RUDN University), Moscow, Russia

Abstract
Cgmkh]n\mbhg(�Na^�fZeh\\enlbhg�\Zg�[^�]^ɗg^]�Zl�]^o^ehif^gmZe�iZmaheh`r�h_�fZqbeeh_Z\bZe�lmkn\mnk^l�maZm�Z__^\ml�

_ng\mbhg&�^lma^mb\l&�phkl^gbg`�eb_^�jnZebmr�h_�Z�\abe](
Na^�Zbf�h_�mabl�lmn]r�pZl�mh�k^ob^p�ma^�ebm^kZmnk^�Zg]�mh�bgo^lmb`Zm^�ma^�k^Zlhgl�h_�ma^�pb]^�oZkbZmbhg�h_�fZeh\\enlbhg�

ik^oZe^g\^�]ZmZ�bg�ikbfZkr�]^gmbmbhg(
GZm^kbZel�Zg]�f^mh]l(�Nabl�lmn]r�\hglblm^]�h_�Z�lrlm^fZmb\�k^ob^p�Zg]�ma^�l^Zk\a�_hk�ma^�ma^hk^mb\Ze�\hfihlbmbhg�

pZl�i^k_hkf^]�bg�ma^�FbeZ\l&�Jn[G^]�Zg]�M\b^eh�]ZmZ[Zl^�nlbg`�Zl�]^l\kbimhkl�ma^�phk]l�Jk^oZe^g\^&�GZeh\\enlbhg&�
JkbfZkr�>^gmbmbhg&�N^^ma(
L^lneml(�Nabl�k^l^Zk\a�Z__hk]^]�ma^�Znmahkl�mh�]^\eZk^�maZm�ma^�kZm^l�h_�fZeh\\enlbhg�ik^oZe^g\^�bg�ikbfZkr�]^gmbmbhg�

oZkr�Z�ehm�lh�maZm�bm�bl�bg\hg\enlbo^�mh�k^er�hg�ma^f(
=hg\enlbhgl(�;\\hk]bg`� mh� ma^� ebm^kZmnk^� k^ob^p&� bm� bl� ihllb[e^� mh� ^fiaZlbs^� maZm�fZeh\\enlbhg� ik^oZe^g\^� kZm^l�

]^i^g]l�hg�]ZmZ�\hee^\mbhg�`^h`kZiab\�ieZ\^&�\abe]�l�]^gmZe�Zg]�\akhgheh`b\�Z`^&�k^l^Zk\a^k�l�ikh_^llbhgZe�ldbee�hg�ma^�
blln^�h_�fZeh\enllbhg�]bZ`ghlmb\�bg�ikbfZkr�]^gmbmbhg(

E^rphk]l4�fZeh\\enlbhg&�ik^oZe^g\^&�ikbfZkr�]^gmbmbhg&�m^^ma(

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

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

@hk�\bmZmbhg4�G(F(�<^e_^k&�N(@(�Ehlrk^oZ(�;gZerlbl�h_�fZeh\\enlbhg�ik^oZe^g\^�]ZmZ�bg�ikbfZkr�]^gmbmbhg�bg�RRC�\^gmnkr4�
ebm^kZmnk^�k^ob^p(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2"-#4//'0*(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'//'0*(
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ƐƀƠƁƐƙƩƛƜƟƠƩ�ƠƔƚƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƏƹƺƸƬƷƴƴ� ƺƶƶƷǊƳƴƴ� ƳƿƭƹǇǁ� ƼǋưƺƮ� ƺƾƹƺƽǋƾƽǋ� ƶ�

ƯƼƿƻƻƱ� ƺƽƹƺƮƹǇǁ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƳƬƭƺƷƱƮƬƹƴƵ� ƴ�
ǁƬƼƬƶƾƱƼƴƳƿǊƾƽǋ� ƮǇƽƺƶƺƵ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈǊ(� Ɩǁ�
ǃƬƽƾƺƾƬ�ƴ�ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾǈ�Ʈƺ�ƮƼƱƸƱƹƹƺƸ�ƻƼƴƶƿƽƱ�
ƴƸƱƱƾ� ƳƹƬǃƴƾƱƷǈƹǇƵ� Ƽƺƽƾ� Ʈ� ƻƺƽƷƱưƹƴƱ� ưƱƽǋƾƴƷƱƾƴǋ&�
ƽƺƽƾƬƮƷǋǋ�Ʈ�ƸƴƼƱ�ƺƾ�+1�ưƺ�+**��U+&�,&�-W(�ƚƱƽƸƺƾƼǋ�ƹƬ�
ƻƼƺƮƱưƱƹƴƱ�ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�ƻƼƺƯƼƬƸƸ�ƴ�ƮƹƱưƼƱƹƴƱ�
ƻƱƼƱưƺƮǇǁ�ƷƱǃƱƭƹǇǁ�ƾƱǁƹƺƷƺƯƴƵ&�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ�
ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ�ƿ�ưƱƾƱƵ�ƳƬ�ƻƺƽƷƱưƹƴƱ�ưƱƽǋƾǈ�
ƷƱƾ�ƹƱ�ƴƸƱƱƾ�ƾƱƹưƱƹǂƴƴ�ƶ�ƽƹƴƲƱƹƴǊ�ƴ�ƺƽƾƬƱƾƽǋ�ƭƺƷǈ-
ǄƺƵ�ƶƬƶ�Ʈ�Ɲƺƽƽƴƴ&�ƾƬƶ�ƴ�ƳƬ�ƼƿƭƱƲƺƸ(

ƣƔƙƩ
ƏƹƬƷƴƳ�ƽƺƮƼƱƸƱƹƹƺƵ�ƷƴƾƱƼƬƾƿƼǇ�ưƷǋ�ƺƭƹƬƼƿƲƱƹƴǋ�

ƻƼƴǃƴƹ�ǄƴƼƺƶƺƯƺ�ưƴƬƻƬƳƺƹƬ�ƻƺƶƬƳƬƾƱƷƱƵ�ƼƬƽƻƼƺƽƾƼƬ-
ƹǌƹƹƺƽƾƴ�ƻƬƾƺƷƺƯƴƵ�ƻƼƴƶƿƽƬ�ƮƼƱƸƱƹƹǇǁ�ƳƿƭƺƮ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƒƬƹƹƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ� ƽƺưƱƼƲƴƾ� ƽƴƽƾƱƸƹǇƵ� ƺƭƳƺƼ�

ưƬƹƹǇǁ� ƺƾƱǃƱƽƾƮƱƹƹƺƵ� ƴ� ƳƬƼƿƭƱƲƹƺƵ� ƷƴƾƱƼƬƾƿƼǇ� ƴ�
ƻƺƴƽƶ� ƾƱƺƼƱƾƴǃƱƽƶƺƵ� ƭƬƳǇ&� ƴƽƻƺƷǈƳƿǋ� ưƬƹƹǇƱ� FbeZ\l&�
Jn[G^]� ƴ� M\b^eh� ƴ� ƶƷǊǃƱƮǇƱ� ƽƷƺƮƬ� �ƝƬƽƻƼƺƽƾƼƬƹǌƹ-
ƹƺƽƾǈ&� ƜƬƾƺƷƺƯƴǋ� ƻƼƴƶƿƽƬ&� ƑƼƱƸƱƹƹǇƵ� ƻƼƴƶƿƽ&� ƕƿƭǇ��
"ƻƺ'ƬƹƯƷƴƵƽƶƴ� �Jk^oZe^g\^&� GZeh\\enlbhg&� JkbfZkr�
>^gmbmbhg&�N^^ma�#(

ƞƔƖƁƙƩƠƐƠƨ
ƏƹƺƸƬƷƴƴ� ƺƶƶƷǊƳƴƴ� ƳƿƭƹǇǁ� ƼǋưƺƮ� ƴƸƱǊƾ� ƮǇƽƺƶƿǊ�

ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾǈ�ƿ�ưƱƾƱƵ�ƼƬƹƹƱƯƺ�ƮƺƳƼƬƽƾƬ�U,&�-W(�Ƒ�
ǃƬƽƾƹƺƽƾƴ&�Ơ(�ƫ(�ơƺƼƺǄƴƷƶƴƹƬ�"+333#�ƿƶƬƳǇƮƬƱƾ&�ǃƾƺ�ƻƺ�
ƼƱƳƿƷǈƾƬƾƬƸ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƳƿƭƺǃƱƷǊƽƾƹǇƱ� ƬƹƺƸƬƷƴƴ�
Ʈ�ƽƼƱưƹƱƸ�ƮƽƾƼƱǃƬƷƴƽǈ�Ʈ�ƻƱƼƴƺư�ƸƺƷƺǃƹƺƯƺ�ƻƼƴƶƿƽƬǜƿ�
,.�&�Ʈ�ƻƱƼƴƺư�ƽƸƱƹƹƺƯƺ�ǜ�ƿ�.3�&�Ʈ�ƻƱƼƴƺư�ƻƺƽƾƺǋƹƹƺ-
Ưƺ&�Ʈ�ƮƺƳƼƬƽƾƱ�ưƺ�+1�ƷƱƾ�ǜ�ƿ�-/�(�ƣƴƽƷƺ�ƬƹƺƸƬƷƴƵ�Ʈ�ƻƱ-
Ƽƴƺư�ƺƾ�ƹƬǃƬƷƬ�ǀƺƼƸƴƼƺƮƬƹƴǋ�ƮƼƱƸƱƹƹƺƯƺ�ƻƼƴƶƿƽƬ�ưƺ�
ƹƬǃƬƷƬ�ƽƸƱƹƹƺƯƺ�ƿƮƱƷƴǃƴƮƬƷƺƽǈ�ƹƬ�,/�(
ƚƬƼƿǄƱƹƴǋ� ƺƼƺǀƬǂƴƬƷǈƹǇǁ� ǀƿƹƶǂƴƵ� ƿƽƿƯƿƭƷǋǊƾ�

ƮǇƼƬƲƱƹƹƺƽƾǈ� ƳƿƭƺǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ(� ƀ� ƾƬƶƴǁ� ưƱ-
ƾƱƵ�ƺƭƹƬƼƿƲƴƮƬǊƾƽǋ�Ʈ�,1&3��ƻƼƺƭƷƱƸǇ�ƽ�ƻƼƺƴƳƹƺǄƱ-
ƹƴƱƸ� ƺƾưƱƷǈƹǇǁ� ƳƮƿƶƺƮ&� .1&+�� ǜ� ƻƼƴƮǇǃƹƺƱ� ƼƺƾƺƮƺƱ�
ƴƷƴ� ƽƸƱǄƬƹƹǇƵ� ƾƴƻ� ưǇǁƬƹƴǋ&� ,-&2��ǜ� ƴƹǀƬƹƾƴƷǈƹǇƵ�
ƾƴƻ�ƯƷƺƾƬƹƴǋ&�,3��ǜ�ƹƬƼƿǄƱƹƴƱ�ƺƽƬƹƶƴ&�..&.��ǜ�ǃƬƽƾƺ�
ƭƺƷƱǊǅƴƱ�ưƱƾƴ� "ƹƬƼƿǄƱƹƴƱ�ǀƿƹƶǂƴƴ�ƮƹƱǄƹƱƯƺ�ưǇǁƬ-
ƹƴǋ#&�ƾƺƯưƬ�ƶƬƶ�ƿ�ưƱƾƱƵ�ƭƱƳ�ƹƬƼƿǄƱƹƴƵ�ƻƼƴƶƿƽƬ�ưƱǀƱƶ-
ƾǇ�ƼƱǃƴ�ƹƬƭƷǊưƬǊƾƽǋ�ƾƺƷǈƶƺ�Ʈ�0&2�&�ƹƬƼƿǄƱƹƴƱ�ƺƽƬƹ-
ƶƴ�ǜ�Ʈ�+*&/�(�ƀ�ưƱƾƱƵ�ƽ�ƬƹƺƸƬƷƴǋƸƴ�ƺƶƶƷǊƳƴƴ�ƳƿƭƹǇǁ�
ƼǋưƺƮ� ƾƬƶ�ƲƱ�ƭǇƷƴ�ƮǇǋƮƷƱƹǇ�ƺƾƶƷƺƹƱƹƴǋ�Ʈ�ƴƸƸƿƹƹƺƵ�
ƽƴƽƾƱƸƱ&� ƽƹƴƲƱƹƴƱ� ƺƽƹƺƮƹǇǁ� ƻƬƼƬƸƱƾƼƺƮ� ƮƹƱǄƹƱ-
Ưƺ�ưǇǁƬƹƴǋ�ƴ� ƿƸƱƹǈǄƱƹƴƱ�ƶƺƹǂƱƹƾƼƬǂƴƴ�ƶƴƽƷƺƼƺưƬ�Ʈ�
ƶƼƺƮƴ�ƻƼƴ�ƹƴƳƶƺƵ�ƱƯƺ�ƽƬƾƿƼƬǂƴƴ&�ƮǇƽƺƶƴƵ�ƿƼƺƮƱƹǈ�ƶƬ-
ƼƴƺƳƹƺƵ�ƬƶƾƴƮƹƺƽƾƴ�U-W(�ƚƬƼƿǄƱƹƴǋ�ǀƿƹƶǂƴƵ�ƲƱƮƬƹƴǋ&�
ƼƱǃƴ&�ưǇǁƬƹƴǋ&�ƳƬƶƼǇƮƬƹƴǋ�ƼƾƬ�ƴ�ƯƷƺƾƬƹƴǋ�ƮƽƾƼƱǃƬǊƾƽǋ�
ƿ�.*��ǜ�03��ưƱƾƱƵ�ƽ�ƳƿƭƺǃƱƷǊƽƾƹǇƸƴ�ƬƹƺƸƬƷƴǋƸƴ�U.W(
Ƒ� ƻƺƽƷƱưƹƴƱ� ƯƺưǇ� ƺƾƸƱǃƬƱƾƽǋ� ƹƱƿƶƷƺƹƹƬǋ� ƾƱƹưƱƹ-

ǂƴǋ�ƶ�Ƽƺƽƾƿ�ǃƴƽƷƬ�ƼƬƭƺƾ�ƻƺ�ƴƳƿǃƱƹƴǊ�ƼƬƳƮƴƾƴǋ�ƬƹƺƸƬ-
ƷƴƵ� ƺƶƶƷǊƳƴƴ� ƳƿƭƹǇǁ� ƼǋưƺƮ� ƿ� ưƺǄƶƺƷǈƹƴƶƺƮ� ƽ� ǂƱƷǈǊ�
ƻƼƺǀƴƷƬƶƾƴƶƴ� U/W(� ƜƼƴ� ǉƾƺƸ� ƴƽƻƺƷǈƳƿǊƾ� ƻƺƶƬƳƬƾƱƷǈ�
ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾƴ�ƹƬƼƿǄƱƹƴƵ�ƺƶƶƷǊƳƴƴ�ǜ�ǉƾƺ�ƺƾƹƺ-
ǄƱƹƴƱ�ǃƴƽƷƬ�ƸƬƷǇǄƱƵ&�ƴƸƱǊǅƴǁ�ǁƺƾǋ�ƭǇ�ƺưƴƹ�ƴƳ�ƻƼƴ-
ƳƹƬƶƺƮ� ƻƬƾƺƷƺƯƴƴ� ƳƿƭƺǃƱƷǊƽƾƹƺƵ� ƽƴƽƾƱƸǇ&� ƶ� ƺƭǅƱƸƿ�
ǃƴƽƷƿ�ƺƭƽƷƱưƺƮƬƹƹǇǁ&�ƮǇƼƬƲƱƹƹƺƱ�Ʈ�ƻƼƺǂƱƹƾƬǁ(�Ʃƾƺƾ�
ƻƺƶƬƳƬƾƱƷǈ�ǜ�ƺưƴƹ�ƴƳ�ƽƬƸǇǁ�ƮǇƽƺƶƴǁ�ƽƼƱưƴ�ƮƽƱǁ�ưƱƹ-
ƾƬƷǈƹǇǁ�ƻƬƾƺƷƺƯƴƵ�ƿ�ưƱƾƱƵ�ƴ�ƮƬƼǈƴƼƿƱƾ�ƺƾ�,*��ưƺ�+**��
ƻƺ�ƼƬƳƹǇƸ�ƴƽƾƺǃƹƴƶƬƸ(�ƝƬƳƭƼƺƽ�ƻƺƶƬƳƬƾƱƷƱƵ�ƹƬƽƾƺƷǈ-
ƶƺ� ƮƱƷƴƶ&� ƾƬƶ� ƶƬƶ� ƼƱƳƿƷǈƾƬƾǇ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƼƬƽƻƼƺ-
ƽƾƼƬƹǌƹƹƺƽƾƴ� ƳƬƮƴƽǋƾ� ƺƾ� ƸƱƽƾƬ� ƽƭƺƼƬ� ƴƹǀƺƼƸƬǂƴƴ&�
ƾƺǃƹƺƯƺ�ƮƺƳƼƬƽƾƬ�ƼƱƭǌƹƶƬ&�ƹƬƮǇƶƺƮ�ƽƬƸƺƯƺ�ƴƽƽƷƱưƺƮƬ-

ƾƱƷǋ�Ʈ�ƻƷƬƹƱ�ưƴƬƯƹƺƽƾƴƶƴ�ƬƹƺƸƬƷƴƵ�ƺƶƶƷǊƳƴƴ�ƿ�ưƱƾƱƵ�
U0W "ƾƬƭƷƴǂƬ�+#(
ƟƬƶ&�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ

ƿ� ưƱƾƱƵ� ưƺǄƶƺƷǈƹƺƯƺ� ƮƺƳƼƬƽƾƬ&� ƽƺƯƷƬƽƹƺ� ƟƱƻƱƼƴƹƺƵ�
Ɩ(ƙ(�U1W�Ʈ�,**.Ư(�ƽƺƽƾƬƮƴƷƬ�Ʈ�ƟƮƱƼƴ�-*�&�ƻƼƺƲƴƮƬǊǅƴǁ�
Ʈ� Ư(ƣƱƷǋƭƴƹƽƶƱ�ƽƺƽƾƬƮƴƷƬ&�ƽƺƯƷƬƽƹƺ�Ƒ(Ə(�ƠƬƹƬƶƴƹƿ� U2W�
Ʈ�,**2Ư(�+-&,�&�ƽƺƯƷƬƽƹƺ�ƚƬƭƴƿƷƷƴƹƿ�Ɲ(Ɲ(�U3W�Ʈ�,*+*�Ư�Ʈ�
ſƬƳƬƹƴ�ƽƺƽƾƬƮƴƷƬ�0/&3�&�ƽƺƯƷƬƽƹƺ�ƟƴƸƺǅƱƹƶƺ�Ɵ(Ƒ(�U+*W�
Ʈ�,*+,�Ʈ�ƑƺƼƺƹƱƲƱ�ƺƹƬ�ƽƺƽƾƬƮƴƷƬ�2+(22�&�ƽƺƯƷƬƽƹƺ�Ɯƺ-
ƻƺƮƺƵ�Ɠ(ƞ(� U++W� Ʈ� ƣƴƾƱ� Ʈ� ,*+-� ƽƺƽƾƬƮƴƷƬ� /*&+�&� ǁƺƾǋ� Ʈ�

ŜŬžźŷźůŴƋ

ţŴŽŷź�ŻŬƂŴűŹžźŮ ŜżűŰűŷƇ�
żŬŽŻżźŽžżŬ-
ŹűŹŹźŽžŴ

ĿźŷŴƃű-
ŽžŮź

ŝŬŽŻżźŽžżŬ-
ŹűŹŹźŽžƈ�

"�#
řŬŷźŶŶŷƊųŴƋ 23,772 45,50 38.08–52.81

ĿŷŬŽŽ�C 5,215 26.50 19.96–33.12

ĿŷŬŽŽ�CC� 1,473 7.97 6.06–9.87

ĿŷŬŽŽ�CCC 2,126 12.60 9.45–15.68

ľŷſŭźŶŴŵ�I< 6,336 33.66 27.66–39.67

şżűŸƇ 1,291 28.34 20.82–35.87

ŜűżűŶżƌŽžŹƇŵ�ŻżŴŶſŽ�
ŽŻűżűŰŴ 2,778 25.29 20.01–30.58

ŏŹźŸŬŷŴŴ�Ů�źžŰűŷƈŹźŸ�ųſŭű 323 13.88 4.93–22.83

ŜżűŲŰűŮżűŸűŹŹŬƋ�ŻźžűżƋ
őżűŸűŹŹźůź�ųſŭŬ 516 10.46 6.72–14.19

ľŷſŭźŶŴŵ�ID 2,429 10.16 4.19–16.12

�ľŴŻźŰźŹžŴƋ 868 8.68 3.17–14.19

�ŞŶſƃűŹŹźŽžƈ 1,417 8.03 4.93–11.13

ŜűżűŰŹŴŵ�ŽžƇŶ'Ů�ŽžƇŶ 642 7.84 5.82–9.87

śžŶżƇžƇŵ�ŻżŴŶſŽ 495 3.36 2.24–4.48

ŐźŶźŮźŵ�ŻżŴŶſŽ 255 2.81 1.8–4.53

ŐźŶźŮźŵ�ŹźŲŹŴƃŹƇŵ�ŻżŴŶſŽ 99 2.31 1.02–3.60

ŞźźžŹźƄűŹŴű�ŶźŹűƃŹźŵ�ŻŷźŽŶźŽžŴ�ŮžźżƇƁ�ŸźŷƋżźŮ
ŜżƋŸŬƋ�ŶźŹűƃŹŬƋ�ŷŴŹŴƋ 6,855 47.10 28.76–65.44

řűųŴŬŷƈŹŬƋ�ŽžſŻűŹƈŶŬ 6,341 43.24 24.85–1.63

ŒŴŽžŬŷƈŹŬƋ�ŽžſŻűŹƈŶŬ 736 5.04 3.29–6.79

ŏŽŴŸŸűžżŴƋ 630 5.03 3.06–6.99

ľźŰ�ŻſŭŷŴŶŬƂŴŴ
ƻ+333 2,657 44.98 30.35–9.60

2000–2004 3,247 26.12 4.33–47.91

2005–2009 2,285 35.86 27.73–3.99

2010–2014 7,711 43.89 34.56–3.21

Ƽ,*+/ 7,872 70.75 64.07–7.43

Ŝźŷ
řŬŷƈƃŴŶŴ 7,013 48.84 37.01–0.67

ŒűŮźƃŶŴ 6,334 49.55 37.57–1.53

řűŽžŹźŽžƈ
ľźżźŰ 29,488 43.01 32.79–3.23

ŞűŷƈŽŶŬƋ 5,326 31.51 20.86–2.16

Таблица 1. Распределение распространённости 
нарушений прикуса по различным 

показателям во временном прикусе

Table 1. Malocclusion prevalence 
distribution according to the various 

records in primary dentition
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+333Ư�ƽƺƽƾƬƮƷǋƷƬ�ƷƴǄǈ�+3&00��U+,W&�Ʈ�ƞƸƺƷƱƹƽƶƱ&�ƽƺ-
ƯƷƬƽƹƺ�Ɠ(ƞ(�ƞƮƴƼƴưƱƹƶƺƮƺƵ� U+-W&� Ʈ� ,*+/Ư(� ƭǇƷƬ�ƸƬƶƽƴ-
ƸƿƸ�-1&/�(
Ƒ�ǂƱƷƺƸ&�ƻƺ�ưƬƹƹǇƸ�ƺƾƱǃƱƽƾƮƱƹƹǇǁ�ƬƮƾƺƼƺƮ�ƻƺ�ƼƬƳ-

ƷƴǃƹǇƸ� ƼƱƯƴƺƹƬƸ� Ɲƺƽƽƴƴ� ƽƼƱưƴ� ƮƽƱƯƺ� ưƱƾƽƶƺƯƺ� ƹƬ-
ƽƱƷƱƹƴǋ� ƳƿƭƺǃƱƷǊƽƾƹǇƱ� ƬƹƺƸƬƷƴƴ� ƮƽƾƼƱǃƬǊƾƽǋ� ƺƾ�
-,&13��ưƺ�1-&2/��U,&�-&�1&�+.&�+/&�+0&�+1&�+2&�+3&�,*&�,+W(
ƞƾƬƾƴƽƾƴƶƬ� ǃƬƽƾƺƾǇ� ƮƽƾƼƱǃƬƱƸƺƽƾƴ� ƻƬƾƺƷƺƯƴƵ� ƺƶ-

ƶƷǊƳƴƴ� ƿ� ưƱƾƱƵ� ƻƺ� ƮƺƳƼƬƽƾƬƸ� Ʈ� Ɲƺƽƽƴƴ� ƾƺƲƱ� ƹƱƿƾƱ-
ǄƴƾƱƷǈƹƬǋ4�ƿƲƱ�ƿ�1'+*��ƯƺưƺƮƬƷǇǁ�ưƱƾƱƵ�ƮǇǋƮƷǋǊƾƽǋ�
ƻƼƴƳƹƬƶƴ�ǀƺƼƸƴƼƺƮƬƹƴǋ�ƕƣƏ&�Ƭ� ƽƼƱưƴ�ưƱƾƱƵ�ƼƬƹƹƱƯƺ�
ƮƺƳƼƬƽƾƬ� "+'-� ƯƺưƬ#� ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ� ƹƬƼƿǄƱƹƴƵ�
ƽƺƽƾƬƮƷǋƱƾ�--�(�ƞƼƱưƴ�ưƺǄƶƺƷǈƹƴƶƺƮ�ǃƬƽƾƺƾƬ�ƮƽƾƼƱ-
ǃƬƱƸƺƽƾƴ�ƕƣƏ�ƿƮƱƷƴǃƴƮƬƱƾƽǋ�ưƺ�/0'1+�&�ƽƼƱưƴ�ǄƶƺƷǈ-
ƹƴƶƺƮ�ǜ�ưƺ�0/'23��U,,W(
ƏƹƬƷƴƳ�ưƬƹƹǇǁ�ƴƹƺƽƾƼƬƹƹǇǁ�ƬƮƾƺƼƺƮ�ƾƬƶ�ƲƱ�ƽƮƴưƱ-

ƾƱƷǈƽƾƮƿƱƾ�ƺ�ƽƴƷǈƹƺƵ�ƮƬƼƴƬƭƱƷǈƹƺƽƾƴ�ǃƬƽƾƺƾǇ�ƮƽƾƼƱ-
ǃƬƱƸƺƽƾƴ� ƬƹƺƸƬƷƴƵ� ƺƶƶƷǊƳƴƴ� ƿ� ưƱƾƱƵ(� ƀƼƺƮƱƹǈ� ƴǁ�
ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾƴ�ƶƺƷƱƭƷƱƾƽǋ�ƺƾ�,+(*��mh�22(+��U0&�
,-&�,.W(�ƀ�ưƱƾƱƵ�ưƺǄƶƺƷǈƹƺƯƺ�ƮƺƳƼƬƽƾƬ�ǃƬƽƾƺƾƬ�ƮƽƾƼƱ-
ǃƬƱƸƺƽƾƴ� ƕƣƏ� ƮƬƼǈƴƼƿƱƾ� ƺƾ� ,0(*�� Ʈ�Ɩƹưƴƴ&� ưƺ� 21(*��
Ʈ� ƐƼƬƳƴƷƴƴ(� ƛǃƱƹǈ� ƸƹƺƯƺ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƹƬ� ǉƾƿ� ƾƱƸƿ�
ƻƼƺƮƺưƴƾƽǋ�Ʈ�ſƴƾƬƱ&�ƯưƱ�ƽƼƱưƹǋǋ�ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾǈ�
ƬƹƺƸƬƷƴƵ�ƺƶƶƷǊƳƴƴ�ƿ�ưƱƾƱƵ�ƼƬƮƹǋƷƬƽǈ�1+(0.��Ʈ�,*+1Ư�
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ƷƬƾƿƼǇ(�ƜƼƺƭƷƱƸǇ�ƽ�ƬƹƺƸƬƷƴǋƸƴ�ƺƶƶƷǊƳƴƴ�ƿ�ƼƱƭǌƹƶƬ�
Ʈ�ƻƱƼƴƺưƱ�ƮƼƱƸƱƹƹƺƯƺ�ƴ�ƹƬǃƬƷǈƹƺƯƺ�ƽƸƱƹƹƺƯƺ�ƻƼƴƶƿƽƬ�
ƺƾƼƴǂƬƾƱƷǈƹƺ�ƽƶƬƳǇƮƬǊƾƽǋ�ƴ�ƹƬ�ƿƷǇƭƶƱ&�ǉƸƺǂƴǋǁ&�Ʈ�ƻƺ-
ƽƷƱưƽƾƮƴƴ&�Ʈ�ƽƺǂƴƬƷǈƹǇǁ�ƶƺƹƾƬƶƾƬǁ&�ƮƶƷǊǃƬǋ�ƭƿƷƷƴƹƯ�Ʈ�
ǄƶƺƷƱ&�ǃƾƺ&�Ʈ�ƽƮƺǊ�ƺǃƱƼƱưǈ&�ƻƺƹƴƲƬƱƾ�ƴǁ�ƶƬǃƱƽƾƮƺ�ƲƴƳ-
ƹƴ�U+1&�-*&�-+&�-,W(
ƏƹƺƸƬƷƴƴ� ƺƶƶƷǊƳƴƴ� ƽƺƻƼƺƮƺƲưƬǊƾƽǋ� ưƱǀƺƼƸƬǂƴ-

ƱƵ� ƺƶƶƷǊƳƴƺƹƹƺƵ� ƻƷƺƽƶƺƽƾƴ&� ƴƳƸƱƹƱƹƴǋƸƴ� ưƮƴƲƱƹƴƵ�
ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ&�ƹƬƼƿǄƱƹƴƱƸ�"ưƴƽƯƬƼƸƺƹƴƱƵ#�ƼƬƭƺƾǇ�
ƲƱƮƬƾƱƷǈƹǇǁ�ƸǇǄǂ�ƴ�Ʈƴƽƺǃƹƺ'ƹƴƲƹƱǃƱƷǊƽƾƹǇǁ�ƽƿƽƾƬ-
ƮƺƮ�U,&�--&�-.W(
ƛƶƺƷƺ�ƽƾƬ�ƷƱƾ�ƹƬƳƬư�ƿƲƱ�ƹƬǃƬƷƴ�ƻƺǋƮƷǋƾǈƽǋ�Ʊưƴƹƴǃ-

ƹǇƱ�ƼƬƭƺƾǇ�ƻƺ�ƴƳƿǃƱƹƴǊ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾƴ�ƳƿƭƺǃƱ-
ƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ(�Ʃƾƴ�ưƬƹƹǇƱ�ƽƾƬƷƴ�ƹƱƺƭǁƺưƴƸǇ�ưƷǋ�
ƼƬƳƼƬƭƺƾƶƴ� ƺƼƯƬƹƴƳƬǂƴƺƹƹǇǁ� ƻƼƴƹǂƴƻƺƮ� ƻƼƺǀƴƷƬƶ-
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ƾƴƶƴ�ƕƣƏ� ƴ� ƽƻƱǂƴƬƷƴƳƴƼƺƮƬƹƹƺƵ� ƷƱǃƱƭƹƺƵ� ƻƺƸƺǅƴ�ƴ�
ưƴƽƻƬƹƽƱƼƹƺƵ�ƼƬƭƺƾǇ(
ƜƼƺƯƼƱƽƽƴƮƹƺƱ� ƿƮƱƷƴǃƱƹƴƱ� ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾƴ�

ƻƬƾƺƷƺƯƴƵ� ƺƶƶƷǊƳƴƴ� ƳƿƭƹǇǁ� ƼǋưƺƮ� ƺƾ� ƮƼƱƸƱƹƹƺƯƺ� ƶ�
ƽƸƱƹƹƺƸƿ�ƴ�ƻƺƽƾƺǋƹƹƺƸƿ�ƻƼƴƶƿƽƿ�ƻƺưƾƮƱƼƲưƬƱƾ�ƹƱƺƭ-
ǁƺưƴƸƺƽƾǈ�ƼƬƹƹƱƯƺ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ�ƮƸƱǄƬƾƱƷǈƽƾƮƬ�
ƿƲƱ�Ʈ�ƻƱƼƴƺưƱ�ƽǀƺƼƸƴƼƺƮƬƹƹƺƯƺ�ƮƼƱƸƱƹƹƺƯƺ�ƻƼƴƶƿƽƬ&�
ƾƺ�Ʊƽƾǈ�Ʈ�ƮƺƳƼƬƽƾƱ�-'0�ƷƱƾ�U+,&�+-&�+.&�+2&�+3&�,,&�-/&�-0W(�
ƛưƹƬƶƺ�ƭƺƷǈǄƬǋ�ǃƬƽƾǈ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƼƬƽƻƼƺƽƾƼƬƹǌƹ-
ƹƺƽƾƴ&� ưƴƬƯƹƺƽƾƴƶƴ� ƴ� ƼƱƳƿƷǈƾƬƾƺƮ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƕƣƏ�
ƻƼƺƮƺưƴƾƽǋ�ƽƼƱưƴ�ǄƶƺƷǈƹƴƶƺƮ�ƮƮƴưƿ�ƽƷƺƲƹƺƽƾƴ�ƽƭƺƼƬ�
ƸƬƾƱƼƴƬƷƬ�ƿ�ƸƬƷǇǄƱƵ(
Ƒ� ƽƮǋƳƴ� ƽ� ƭƺƷǈǄƺƵ� ƮƬƼƴƬƭƱƷǈƹƺƽƾǈǊ� ƻƺƶƬƳƬƾƱƷƱƵ�

ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾƴ� ƳƿƭƺǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ� ƴƽƽƷƱ-
ưƺƮƬƾƱƷƴ� ƻƿƾƬǊƾƽǋ� ƽ� ƯƼƬưƬǂƴƱƵ� ƺƽƹƺƮƹǇǁ� ƯƼƿƻƻ� Ƭƹƺ-
ƸƬƷƴƵ(� ƏƹƺǁƴƹƬ� ;(<(� ",**-#&� ƞƮƴƼƴưƱƹƶƺƮƬ� Ɠ(ƞ(� ",*+/#�
ƿƾƮƱƼƲưƬǊƾ&� ǃƾƺ� Ʈ� ƽƾƼƿƶƾƿƼƱ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƳƬƭƺ-
ƷƱƮƬƱƸƺƽƾƴ�ưƱƾƱƵ�ƻƬƾƺƷƺƯƴǋ�ƺƶƶƷǊƳƴƴ�ƳƬƹƴƸƬƱƾ�ƾƼƱƾǈƱ�
ƸƱƽƾƺ� ƻƺƽƷƱ� ƶƬƼƴƱƽƬ� ƳƿƭƺƮ� ƴ� ƳƬƭƺƷƱƮƬƹƴƵ� ƻƬƼƺưƺƹƾƬ�
U+-&�,*W(�Ɯƺ�ƺǂƱƹƶƬƸ�ƞƬƾǇƯƺ�Ɠ(Ə(�",*+.#&�ƙƬƾƮƱƱƮƺƵ�Ɠ(Ə(�
",**3#&� ƘƱƯƺƮƴǃ� ƙ(� ƽ� ƽƺƬƮƾ(� ",**+#� ƹƬƼƿǄƱƹƴǋ� ƳƿƭƺǃƱ-
ƷǊƽƾƹƺƵ�ƽƴƽƾƱƸǇ�ƿ�ưƱƾƱƵ�ǋƮƷǋǊƾƽǋ�ƮƾƺƼƺƵ�ƻƺ�ƼƬƽƻƼƺ-
ƽƾƼƬƹƱƹƹƺƽƾƴ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƬƾƺƷƺƯƴƱƵ�U-&�,+&�-1W(�
ƜƺǋƮƷǋǊƾƽǋ�ƱưƴƹƴǃƹǇƱ�ƼƬƭƺƾǇ&�Ʈ�ƶƺƾƺƼǇǁ�ƳƿƭƺǃƱƷǊƽƾ-
ƹǇƱ�ƬƹƺƸƬƷƴƴ�ƿ�ưƱƾƱƵ�ƻƺƷƿǃƬǊƾ�ƺưƹƺ�ƴƳ�ƮƱưƿǅƴǁ�ƸƱƽƾ�Ʈ�
ƽƾƼƿƶƾƿƼƱ�ƺƭǅƱƵ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƬƾƺƷƺƯƴƴ�U1W(
ƜƼƺǀƱƽƽƴƺƹƬƷǈƹǇƱ� ưƴƬƯƹƺƽƾƴǃƱƽƶƴƱ� ƹƬƮǇƶƴ� ƴƽ-

ƽƷƱưƺƮƬƾƱƷǋ�ƶƼƬƵƹƱ�ƮƬƲƹǇ�ƻƼƴ�ƺƻƼƱưƱƷƱƹƴƴ�ƼƬƽƻƼƺ-
ƽƾƼƬƹǌƹƹƺƽƾƴ� ƳƿƭƺǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ(� ƑƺƳƸƺƲƹƺ&�
ƺưƹƬ� ƴƳ� ƻƼƴǃƴƹ� ƾƬƶƺƵ� ƽƴƷǈƹƺƵ� ƮƬƼƴƬƭƴƷǈƹƺƽƾƴ� ǃƬ-
ƽƾƺƾǇ�ƮƽƾƼƱǃƬƱƸƺƽƾƴ�ƻƬƾƺƷƺƯƴƵ�ƻƼƴƶƿƽƬ�ǜ�Ʈ�ƹƱƺƻƼƱ-
ưƱƷǌƹƹƺƽƾƴ� ǃǌƾƶƴǁ� ƶƼƴƾƱƼƴƱƮ� ƺƾƭƺƼƬ� ưƱƾƱƵ(� ƞƬƾǇƯƺ�
Ɠ(Ə(� ",*+.#� Ʈ� ƽƮƺǌƸ� ƴƽƽƷƱưƺƮƬƹƴƴ� ưƺƭƬƮƷǋƱƾ� ƶ� ǉƾƴƸ�
ƶƼƴƾƱƼƴǋƸ� ưƺƻƺƷƹƴƾƱƷǈƹǇƱ� U-W(� Ƒ� ƽǀƺƼƸƴƼƺƮƬƹƹƺƸ�
ƮƼƱƸƱƹƹƺƸ�ƻƼƴƶƿƽƱ�ƻƼƱƮƬƷƴƼƿƱƾ�ưƴƽƾƺƺƶƷǊƳƴǋ&�ƮƱƼ-

ƾƴƶƬƷǈƹƬǋ�ƼƱƳǂƺƮƬǋ�ưƴƽƾƺƺƶƷǊƳƴǋ�ƴ�ƯƷƿƭƺƶƬǋ�ƼƱƳǂƺ-
ƮƬǋ�ưƴƽƾƺƺƶƷǊƳƴǋ&�Ƭ� ƾƬƶƲƱ�ƽƺƻƿƾƽƾƮƿǊƾ�Ƹƴƺǀƿƹƶǂƴ-
ƺƹƬƷǈƹǇƱ�ƹƬƼƿǄƱƹƴǋ4� �ƴƹǀƬƹƾƴƷǈƹǇƵ��ƾƴƻ� ƯƷƺƾƬƹƴǋ&�
ƻƼƴƮǇǃƹƺƱ�ƼƺƾƺƮƺƱ�ưǇǁƬƹƴƱ&�ƹƬƼƿǄƱƹƴƱ�ƼƱǃƴ(
ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƼƱƳƿƷǈƾƬƾǇ� ƬƹƬƷƴƳƬ� ưƬƹƹǇǁ� ƷƴƾƱ-

ƼƬƾƿƼǇ�ƻƺƳƮƺƷǋǊƾ�ƳƬƶƷǊǃƴƾǈ&�ǃƾƺ�ƻƺƶƬƳƬƾƱƷƴ�ƼƬƽƻƼƺ-
ƽƾƼƬƹǌƹƹƺƽƾƴ� ƻƬƾƺƷƺƯƴƵ� ƻƼƴƶƿƽƬ� ƮƼƱƸƱƹƹǇǁ� ƳƿƭƺƮ�
ƽƴƷǈƹƺ�ƮƬƼǈƴƼƿǊƾ(

ƒƨƒƜƓƨ
ƜƼƺƮƺưǋ�ƽƴƽƾƱƸƹǇƵ�ƬƹƬƷƴƳ�ƺƭƳƺƼ�ƷƴƾƱƼƬƾƿƼǇ&�ƮƺƳ-

ƸƺƲƹƺ� ƳƬǋƮƴƾǈ&� ǃƾƺ� ƻƺƶƬƳƬƾƱƷƴ� ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾƴ�
ƻƬƾƺƷƺƯƴƴ�ƻƼƴƶƿƽƬ�ƮƼƱƸƱƹƹǇǁ�ƳƿƭƺƮ�ƳƬƮƴƽǋƾ�ƺƾ�ƸƱƽƾƺ-
ƻƺƷƺƲƱƹƴǋ�ƽƭƺƼƬ�ưƬƹƹǇǁ&�ưƱƹƾƬƷǈƹƺƯƺ�ƴ�ƻƬƽƻƺƼƾƹƺƯƺ�
ƮƺƳƼƬƽƾƬ�ƼƱƭǌƹƶƬ&�Ƭ�ƾƬƶƲƱ�ƻƼƺǀƱƽƽƴƺƹƬƷǈƹǇǁ�ƹƬƮǇƶƺƮ�
ƴƽƽƷƱưƺƮƬƾƱƷǋ�Ʈ�ƻƷƬƹƱ�ưƴƬƯƹƺƽƾƴƶƴ�ƻƬƾƺƷƺƯƴƵ�Ʈƺ�ƮƼƱ-
ƸƱƹƹƺƸ�ƻƼƴƶƿƽƱ(�ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƿǃƴƾǇƮƬǋ�ƾƱƹưƱƹǂƴǊ�
ƼƺƽƾƬ� ƬƹƺƸƬƷƴƵ� ƺƶƶƷǊƳƴƴ� ƺƾ� ƮƼƱƸƱƹƹƺƯƺ� ƻƼƴƶƿƽƬ� ƶ�
ƻƺƽƾƺǋƹƹƺƸƿ� ƴ� ƼƬƳƹƺƼƱǃƴƮƺƽƾǈ� ƺƭǅƱƵ� ǃƬƽƾƺƾǇ� Ƴƿƭƺ-
ǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ� ƿ� ưƱƾƱƵ&� ƿƮƱƷƴǃƱƹƴƱ� ƴƽƽƷƱưƺ-
ƮƬƹƴƵ� ƻƺ� ƮǇǋƮƷƱƹƴǊ� ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾƴ� ƬƹƺƸƬƷƴƵ�
ƺƶƶƷǊƳƴƴ� Ʈƺ� ƮƼƱƸƱƹƹƺƸ� ƽǀƺƼƸƴƼƺƮƬƹƹƺƸ� ƻƼƴƶƿƽƱ&�
ƻƺƳƮƺƷƴƾ�ƮǇƼƬƭƺƾƬƾǈ�ƻƺƷƹƿǊ�ƶƬƼƾƴƹƿ�ƴ�ƻƺưǁƺư�ƶ�ƺƼƯƬ-
ƹƴƳƬǂƴƴ� ƼƬƹƹƱƵ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƺƵ� ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ�
ƻƺƸƺǅƴ(�ƚƱƽƸƺƾƼǋ�ƹƬ�ƸƹƺƯƺǃƴƽƷƱƹƹǇƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�
ƻƺ�ưƬƹƹƺƵ�ƾƱƸƱ&�ǃƾƺ�ƻƺƶƬƳǇƮƬƱƾ�Ʊǌ�ƳƹƬǃƴƸƺƽƾǈ�Ʈ�ƻƼƬƶ-
ƾƴǃƱƽƶƺƸ�ƻƷƬƹƱ&�ƺǃƱƹǈ�ƸƬƷƺ�ƼƬƭƺƾ�ƻƼƺƮƺưƴƾƽǋ�ƿ�ưƱƾƱƵ�
ưƺǄƶƺƷǈƹƺƯƺ�ƮƺƳƼƬƽƾƬ(�ƚƱƺƭǁƺưƴƸƺ�ƾƬƶƲƱ�ƮǇƼƬƭƺƾƬƾǈ�
ǃǌƾƶƴƱ� ƶƼƴƾƱƼƴƴ� ưƷǋ� ƺǂƱƹƶƴ� ƬƹƺƸƬƷƴƵ� ƺƶƶƷǊƳƴƴ� Ʈƺ�
ƮƼƱƸƱƹƹƺƸ� ƻƼƴƶƿƽƱ&� ǃƾƺƭǇ� ƸƬƶƽƴƸƬƷǈƹƺ� ƽƾƬƹưƬƼƾƴ-
ƳƴƼƺƮƬƾǈ�ƶƼƴƾƱƼƴƴ�ƺƾƭƺƼƬ(�ƜƼƺƮƱưƱƹƴƱ�ƭƺƷǈǄƱƯƺ�ǃƴƽ-
ƷƬ� ƴƽƽƷƱưƺƮƬƹƴƵ� ǃƬƽƾƺƾǇ� ƮƺƳƹƴƶƹƺƮƱƹƴǋ� ƬƹƺƸƬƷƴƵ�
ƺƶƶƷǊƳƴƴ� ƭƿưƱƾ� ƽƻƺƽƺƭƽƾƮƺƮƬƾǈ� ƺƭǅƱƸƿ� ƶƺƹ\Ʊƹ\ƿƽƿ�
ƶƬƽƬƾƱƷǈƹƺ�ƸƱƽƾƬ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ�ƽƼƱưƴ�ƺƭ-
ǅƴǁ�ƻƬƾƺƷƺƯƴƵ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ƺƭƷƬƽƾƴ�ƿ�ưƱƾƱƵ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+( ƏƮƱƼǈǋƹƺƮ&� ƞ(Ƒ(&� žƬƼƬƱƮƬ� ſ(Ƙ(&� ƖƽƬƱƮƬ� Ə(Ɩ(� ƕƿƭƺǃƱƷǊƽƾƹǇƱ

ƬƹƺƸƬƷƴƴ�ƿ�ưƱƾƱƵ�ƯƺƼƺưƬ�ƀǀǇ(�Ƒ�ƽƭƺƼƹƴƶƱ4�ƜƼƺƭƷƱƸǇ�ƼƬƳƮƴƾƴǋ�ƽƺ-
ƮƼƱƸƱƹƹƺƵ�ƹƬƿƶƴ�ƽƭƺƼƹƴƶ�ƹƬƿǃƹǇǁ�ƽƾƬƾƱƵ�ƻƺ�ƸƬƾƱƼƴƬƷƬƸ�C�ƙƱƲưƿ-
ƹƬƼƺưƹƺƵ�ƹƬƿǃƹƺ'ƻƼƬƶƾƴǃƱƽƶƺƵ�ƶƺƹǀƱƼƱƹǂƴƴ(�,*+0(�ƞ(�,-,',-/(

,( ƜƱƼƽƴƹ& Ƙ(ƞ( ƛƼƾƺưƺƹƾƴǋ( ƘƱǃƱƹƴƱ ƳƿƭƺǃƱƷǊƽƾƹǇǁ ƬƹƺƸƬƷƴƵ(
ƙƺƽƶƮƬ4�ƖƹƲƱƹƱƼ(�,*+/(�,31�\(

-( ƞƬƾǇƯƺ&�Ɠ(�Ə(�ƞƴƽƾƱƸƬ�ƻƼƺǀƴƷƬƶƾƴƶƴ� ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬ-
ƷƴƵ�ƴ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƿ�ưƱƾƱƵ�Ʈ�ƻƱƼƴƺư�ƼƬƹƹƱƯƺ�ƽƸƱƹƹƺƯƺ�ƻƼƴƶƿƽƬ4
ƽƻƱǂƴƬƷǈƹƺƽƾǈ +.(*+(+. �ƞƾƺƸƬƾƺƷƺƯƴǋ�4 ưƴƽƽƱƼƾƬǂƴǋ ƹƬ ƽƺƴƽƶƬ-
ƹƴƱ� ƿǃƱƹƺƵ� ƽƾƱƻƱƹƴ� ưƺƶƾƺƼƬ�ƸƱưƴǂƴƹƽƶƴǁ� ƹƬƿƶ(� ƑƺƷƯƺƯƼƬư&� ,*+.(
,,*�ƽ(

.( ƙƬƷǇƯƴƹ& ƪ(ƙ(& ƐƱƼƽƱƹƱƮ& Ə(Ƒ(& ƐƱƼƽƱƹƱƮƬ& Ɠ(Ƙ(& ƙƬƷǇƯƴƹ&
ƙ(ƪ( ƜƱƼƽƻƱƶƾƴƮǇ ƼƬƳƮƴƾƴǋ ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ ƷƬƭƺƼƬƾƺƼƹƺƵ ưƴƬ-
Ưƹƺƽƾƴƶƴ( ƒƺƽƾƴƲƱƹƴǋ ƺƼƾƺưƺƹƾƴƴ& ƺƼƾƺƻƱưƴǃƱƽƶƺƵ ƴ ƺƭǅƱƵ ƽƾƺ-
ƸƬƾƺƷƺƯƴƴ� ƻƺ� ƽƻƱǂƴƬƷǈƹƺƽƾƴ� ƴ� ƱƱ� ƻƼƱƻƺưƬƮƬƹƴǊ� ƽƭ(� ƹƬƿǃ� 'ƻƼƬƶƾ
ƸƬƾƱƼƴƬƷƺƮ(�ƙ(�,**/�ƞ�+3-'+3/(

/( ;(� ;eo^l&� L(� LZgd&� D(� Pbe^eZ� ^m� Ze(� ?__b\Z\r� h_� Z� in[eb\� ikhfhmbhg
ikh`kZf� hg� \abe]k^g!l� hkZe� a^Zema(� DhkgZe� ]^� J^]bZmkbZ� "P^klµh� ^f
Jhkmn`n¼l#(�,*+2(�Phe(3."/#(�J(�/+2'/,.(

0( D( Thn&�G(�G^g`&�=(�FZp�^m�Ze(�=hffhg�]^gmZe�]bl^Zl^l�bg�\abe]k^g
Zg]� fZeh\\enlbhg(� Cgm^kgZmbhgZe� DhnkgZe� h_� IkZe� M\b^g\^(� ,*+2(� Phe(
+*"+#(�J(�1(

1( ƟƱƻƱƼƴƹƬ& Ɩ( ƙ( ƝƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ ƳƿƭƺǃƱƷǊƽƾƹǇǁ ƬƹƺƸƬ-
ƷƴƵ�ƴ�ưƱǀƺƼƸƬǂƴƵ�ƿ�ưƱƾƱƵ� Ư(�ƟƮƱƼƴ&�ƴǁ�ƻƼƺǀƴƷƬƶƾƴƶƬ�ƴ�ƷƱǃƱƹƴƱ�Ʈ
ƸƺƷƺǃƹƺƸ�ƴ�ƽƸƱƹƹƺƸ�ƻƼƴƶƿƽƱ�4�ƽƻƱǂƴƬƷǈƹƺƽƾǈ�+.(**(,+��ƞƾƺƸƬƾƺ-
ƷƺƯƴǋ��4�ưƴƽƽƱƼƾƬǂƴǋ�ƹƬ�ƽƺƴƽƶƬƹƴƱ�ƿǃƱƹƺƵ�ƽƾƱƻƱƹƴ�ƶƬƹưƴưƬƾƬ�ƸƱ-
ưƴǂƴƹƽƶƴǁ�ƹƬƿƶ�ƟžƙƏ(�ƟƮƱƼǈ&�,**.(�+,2�ƽ(

2( ƠƬƹƬƶƴƹ&�Ƒ(�Ə(�ƜƼƺǀƴƷƬƶƾƴƶƬ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ�ƿ�ưƱ-
ƾƱƵ�ưƺǄƶƺƷǈƹƺƯƺ�ƮƺƳƼƬƽƾƬ�ƻƿƾƱƸ�ƳƬƸƱǅƱƹƴǋ�ưƱǀƱƶƾƺƮ�ƳƿƭƹǇǁ�Ƽǋ-
ưƺƮ Ʈ ƿƽƷƺƮƴǋǁ ƶƼƿƻƹƺƯƺ ƻƼƺƸǇǄƷƱƹƹƺƯƺ ƯƺƼƺưƬ4 ƽƻƱǂƴƬƷǈƹƺƽƾǈ
+.(**(,+� �ƞƾƺƸƬƾƺƷƺƯƴǋ�� 4� ưƴƽƽƱƼƾƬǂƴǋ�ƹƬ�ƽƺƴƽƶƬƹƴƱ� ƿǃƱƹƺƵ�ƽƾƱ-
ƻƱƹƴ�ưƺƶƾƺƼƬ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ(�ƜƱƼƸǈ(�,**2(�+/0�ƽ(

3( ƚƬƭƴƿƷƷƴƹ& Ɲ( Ɲ( ƜƼƺƯƹƺƳƴƼƺƮƬƹƴƱ ƳƿƭƺǃƱƷǊƽƾƹǇǁ ƬƹƺƸƬƷƴƵ
ƿ ưƱƾƱƵ ƻƺ ƸƱưƴƶƺ'ƽƺǂƴƬƷǈƹǇƸ ƬƹƾƱƹƬƾƬƷǈƹǇƸ ǀƬƶƾƺƼƬƸ ƼƴƽƶƬ
ƭƱƼƱƸƱƹƹƺƵ� 4�ƽƻƱǂƴƬƷǈƹƺƽƾǈ�+.(*+(+.��ƞƾƺƸƬƾƺƷƺƯƴǋ�� 4�ưƴƽƽƱƼƾƬ-
ǂƴǋ ƹƬ ƽƺƴƽƶƬƹƴƱ ƿǃƱƹƺƵ ƽƾƱƻƱƹƴ ƶƬƹưƴưƬƾƬ ƸƱưƴǂƴƹƽƶƴǁ ƹƬƿƶ(
ſƬƳƬƹǈ(�,*+*(�+11�ƽ(

+*( ƟƴƸƺǅƱƹƶƺ&�Ɵ(�Ƒ(�ƏƹƬƷƴƳ�ƽƺƮƼƱƸƱƹƹǇǁ�ƸƱƾƺưƺƮ�ưƴƬƯƹƺƽƾƴ-
ƶƴ�ƴ�ƷƱǃƱƹƴǋ�ƼƬƹƹƱƵ�ƻƺƾƱƼƴ�ƮƼƱƸƱƹƹǇǁ�ƳƿƭƺƮ�ƿ�ưƱƾƱƵ�ưƺǄƶƺƷǈƹƺƯƺ
ƮƺƳƼƬƽƾƬ� 4� ƽƻƱǂƴƬƷǈƹƺƽƾǈ� +.(*+(+.� �ƞƾƺƸƬƾƺƷƺƯƴǋ�4� ƬƮƾƺƼƱǀƱƼƬƾ
ưƴƽƽƱƼƾƬǂƴƴ ƹƬ ƽƺƴƽƶƬƹƴƱ ƿǃƱƹƺƵ ƽƾƱƻƱƹƴ ƶƬƹưƴưƬƾƬ ƸƱưƴǂƴƹ-
ƽƶƴǁ�ƹƬƿƶ�ƑžƙƏ(�ƑƺƼƺƹƱƲ(�,*+,(�,.�ƽ(

++( ƜƺƻƺƮƬ&�Ɠ(�ƞ(&�ſƿǁƬƼƱƹƶƺ&�ƪ(Ƒ(�ƞƾƼƿƶƾƿƼƬ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ
ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ ƿ ưƱƾƱƵ Ʈ ƻƱƼƴƺư ƮƼƱƸƱƹƹƺƯƺ ƻƼƴƶƿƽƬ& ƻƼƺƲƴƮƬǊ-
ǅƴǁ�Ʈ�Ư(�ƣƴƾƬ(�>^gmZe�fZ`Zsbg^(�,*+-(�Ǯ�++(

+,( ƏƷƴƱƮƬ& Ɲ( ſ(& ƏƷƴƸƽƶƴƵ& Ə(Ƒ( ƑƷƴǋƹƴƱ ƼƬƳƷƴǃƹǇǁ ƶƺƹǂƱƹƾƼƬ-
ǂƴƵ�ǀƾƺƼƬ�Ʈ�ƻƴƾǈƱƮƺƵ�ƮƺưƱ�ƹƬ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƴƱ�ƬƹƺƸƬƷƴƵ�ƳƿƭƺǃƱ-
ƷǊƽƾƹƺƵ ƽƴƽƾƱƸǇ ƿ ưƺǄƶƺƷǈƹƴƶƺƮ( ƚƺƮƺƱ Ʈ ƽƾƺƸƬƾƺƷƺƯƴƴ( +333( Ǯ
+(�ƞ(�/.Ȁ/1(

+-( ƞƮƴƼƴưƱƹƶƺƮƬ&� Ɠ(ƞ(&� ƐƺƵƶƺƮƬ� Ɠ(Ɩ(� ƝƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ� Ƴƿ-
ƭƺǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ� ƴ� ƻƬƾƺƷƺƯƴƴ�ƸǋƯƶƴǁ� ƾƶƬƹƱƵ� ƿ� ưƱƾƱƵ�ƸƷƬư-
ǄƱƯƺ ǄƶƺƷǈƹƺƯƺ ƮƺƳƼƬƽƾƬ( ƓƮƼƬƳƴƵƽƶƴƵ ƽƺǊƳ ƿǃƱƹǇǁ( ,*+/( Ǯ ++'+
",*#(�ƞ(�++*'++-(

+.( ƏǊƻƺƮƬ&�Ơ(�ƞ(&�ƑƺƽƶƬƹǋƹ�Ə(Ɲ(� ƝƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ� ƴ� ƽƾƼƿƶ-
ƾƿƼƬ� ƳƿƭƺǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ� ƿ� ưƱƾƱƵ� "ƺƭƳƺƼ� Ʒƴƾ(#(� ƛƼƾƺưƺƹƾƴǋ(
,*+0(�Ǯ�-�"1/#(�ƞ(�,'0(

+/( ƤƶƬƮƼƺ&�Ɵ(�ſ(�ƐƴƺƸƱǁƬƹƴǃƱƽƶƴƱ�ƬƽƻƱƶƾǇ�ƺƻƾƴƸƴƳƬǂƴƴ�ƸƱƾƺ-
ưƺƮ ƻƼƺǀƴƷƬƶƾƴƶƴ ƳƿƭƺǃƱƷǊƽƾƹǇǁ ưƱǀƺƼƸƬǂƴƵ ƴ ƺƼƾƺƻƱưƴǃƱƽƶƺ-
Ưƺ�ƷƱǃƱƹƴǋ�ưƱƾƱƵ�ƻƼƴ�ƼƬƹƹƱƸ�ƿưƬƷƱƹƴƴ�ƮƼƱƸƱƹƹǇǁ�ƳƿƭƺƮ� 4�ƽƻƱǂƴ-
ƬƷǈƹƺƽƾǈ� +.(**(,+� �ƞƾƺƸƬƾƺƷƺƯƴǋ�� 4� ƬƮƾƺƼƱǀƱƼƬƾ� ưƴƽƽƱƼƾƬǂƴƴ� ƹƬ
ƽƺƴƽƶƬƹƴƱ ƿǃƱƹƺƵ ƽƾƱƻƱƹƴ ƶƬƹưƴưƬƾƬ ƸƱưƴǂƴƹƽƶƴǁ ƹƬƿƶ( ƖƼƶƿƾƽƶ(
,***(�,,�ƽ(

+0( ſƺƷƱƽƹƴƶƺƮƬ& Ƙ( Ɲ(& ƠƱưƺƾƺƮƬ& ƙ(Ƒ(& ƞƱƸǌƹƺƮƬ& ƛ(ƞ( ƜƼƺǀƴ-
ƷƬƶƾƴƶƬ ƳƿƭƺǃƱƷǊƽƾƹǇǁ ƬƹƺƸƬƷƴƵ ƽ ƻƼƴƸƱƹƱƹƴƱƸ ƸƴƺƯƴƸƹƬƽƾƴƶƴ(
ƙƱưƴƶƺ'ƭƴƺƷƺƯƴǃƱƽƶƴƱ ƻƼƺƭƷƱƸǇ 4 ƽƭ( ƹƬƿǃ( ƾƼƿưƺƮ( ſƱƸƱƼƺƮƺ'
ƙƺƽƶƮƬ(�,**-(�Ǯ�++(�ƞ(�.1Ȁ.2(

+1( ƛƽƻƬƹƺƮƬ& ž( Ɛ( ƟƱǁƹƺƷƺƯƴƴ ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ ƷƱǃƱƹƴǋ Ʈ ƽƺƳ-
ưƬƹƴƴ�ƻƼƺƽƾƼƬƹƽƾƮƬ�ƳưƺƼƺƮǈǋ�ƶƬƶ�ƶƬǃƱƽƾƮƬ�ƲƴƳƹƴ�ǃƱƷƺƮƱƶƬ�4�ƽƻƱǂƴ-
ƬƷǈƹƺƽƾǈ� +.(**(,+� �ƞƾƺƸƬƾƺƷƺƯƴǋ�� 4� ƬƮƾƺƼƱǀƱƼƬƾ� ưƴƽƽƱƼƾƬǂƴƴ� ƹƬ
ƽƺƴƽƶƬƹƴƱ�ƿǃƱƹƺƵ�ƽƾƱƻƱƹƴ�ưƺƶƾƺƼƬ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ(�ƙ((�,**.(�.,�ƽ(

+2( ƏƷƴƸƽƶƴƵ& Ə( Ƒ( ƑƺƳƼƬƽƾƹƬǋ ưƴƹƬƸƴƶƬ ƼƺƽƾƬ ƼƬƽƻƼƺƽƾƼƬ-
ƹƱƹƹƺƽƾƴ ƴ ƴƳƸƱƹƱƹƴǋ ƽƾƼƿƶƾƿƼǇ ƬƹƺƸƬƷƴƵ ƳƿƭƺǃƱƷǊƽƾƹƺƵ ƽƴƽƾƱ-
ƸǇ ƽƼƱưƴ ưƺǄƶƺƷǈƹƴƶƺƮ ƴ ǄƶƺƷǈƹƴƶƺƮ( ƞƾƺƸƬƾƺƷƺƯƴǋ( ,**,( Ǯ/( ƽ(
01'1+(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4�
+(� ƏƮƱƼǈǋƹƺƮ&� ƞ(Ƒ(&� žƬƼƬƱƮƬ� ſ(Ƙ(&� ƖƽƬƱƮƬ� Ə(Ɩ(� ƕƿƭƺǃƱƷǊƽƾƹǇƱ�

ƬƹƺƸƬƷƴƴ� ƿ� ưƱƾƱƵ� ƯƺƼƺưƬ� ƀǀǇ(� ƜƼƺƭƷƱƸǇ� ƼƬƳƮƴƾƴǋ� ƽƺƮƼƱƸƱƹƹƺƵ�
ƹƬƿƶƴ� ƽƭƺƼƹƴƶ� ƹƬƿǃƹǇǁ� ƽƾƬƾƱƵ� ƻƺ� ƸƬƾƱƼƴƬƷƬƸ� C� ƙƱƲưƿ� ƹƬƼƺưƹƺƵ
ƹƬƿǃƹƺ'ƻƼƬƶƾƴǃƱƽƶƺƵ�ƶƺƹǀƱƼƱƹǂƴƴ(�,*+04�,-,',-/(�

,(�ƜƱƼƽƴƹ&�Ƙ(ƞ(�ƛƼƾƺưƺƹƾƴǋ(�ƘƱǃƱƹƴƱ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ(�
ƙƺƽƶƮƬ4�ƖƹƲƱƹƱƼ(�,*+/4�,31(�

-(�ƞƬƾǇƯƺ&�Ɠ(�Ə(�ƞƴƽƾƱƸƬ�ƻƼƺǀƴƷƬƶƾƴƶƴ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬ'
ƷƴƵ�ƴ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ�ƿ�ưƱƾƱƵ�Ʈ�ƻƱƼƴƺư�ƼƬƹƹƱƯƺ�ƽƸƱƹƹƺƯƺ�ƻƼƴƶƿƽƬ4�
ƽƻƱǂƴƬƷǈƹƺƽƾǈ(�ƑƺƷƯƺƯƼƬư(�,*+.4,,*(�

.(� ƙƬƷǇƯƴƹ&� ƪ(ƙ(&� ƐƱƼƽƱƹƱƮ&� Ə(Ƒ(&� ƐƱƼƽƱƹƱƮƬ&� Ɠ(Ƙ(&� ƙƬƷǇƯƴƹ&�
ƙ(ƪ(�ƜƱƼƽƻƱƶƾƴƮǇ�ƼƬƳƮƴƾƴǋ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ�ƷƬƭƺƼƬƾƺƼƹƺƵ�ưƴƬ'
Ưƹƺƽƾƴƶƴ(�ƒƺƽƾƴƲƱƹƴǋ�ƺƼƾƺưƺƹƾƴƴ&� ƺƼƾƺƻƱưƴǃƱƽƶƺƵ�ƴ� ƺƭǅƱƵ�ƽƾƺ'
ƸƬƾƺƷƺƯƴƴ�ƻƺ�ƽƻƱǂƴƬƷǈƹƺƽƾƴ�ƴ�ƱƱ�ƻƼƱƻƺưƬƮƬƹƴǊ�ƽƭ(�ƹƬƿǃƻƼƬƶƾ�ƸƬ'
ƾƱƼƴƬƷƺƮ(�,**/4+3-'+3/(�

/(�;eo^l�;JM&�LZgd�L=C=&�Pbe^eZ�D?L&�LZgd�GM&�I`ZpZ�QH&�GhebgZ
I@(�?__b\Z\r�h_�Z�in[eb\�ikhfhmbhg�ikh`kZf�hg�\abe]k^g!l�hkZe�a^Zema(�D�
J^]bZmk�"Lbh�D#(�,*+2�M^i'I\m53."/#4/+2'/,.(�

0(�D(�Thn&�G(�G^g`&�=(�FZp�^m�Ze(�=hffhg�]^gmZe�]bl^Zl^l�bg�\abe]k^g�
Zg]�fZeh\\enlbhg(�Cgm^kgZmbhgZe�DhnkgZe�h_�IkZe�M\b^g\^(�,*+25�+*"+#4�1(�

1(�ƟƱƻƱƼƴƹƬ&�Ɩ(�ƙ(�ƝƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬ'�
ƷƴƵ�ƴ�ưƱǀƺƼƸƬǂƴƵ�ƿ�ưƱƾƱƵ� Ư(�ƟƮƱƼƴ&�ƴǁ�ƻƼƺǀƴƷƬƶƾƴƶƬ�ƴ�ƷƱǃƱƹƴƱ�Ʈ�
ƸƺƷƺǃƹƺƸ�ƴ�ƽƸƱƹƹƺƸ�ƻƼƴƶƿƽƱ(�ƟƮƱƼǈ(�,**.4�+,2(�

2( ƠƬƹƬƶƴƹ&� Ƒ(� Ə(� ƜƼƺǀƴƷƬƶƾƴƶƬ� ƳƿƭƺǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ� ƿ�
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\abe]k^g� [r� k^ieZ\bg`� ]^gmbmbhg� ]^_^\ml� bg� Z� eZk`^� bg]nlmkbZe� \bmr(�
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,3(� Ma^g&�F(&�@(�B^&�TaZg`&�=(�^m�Ze(�Jk^oZe^g\^�h_�fZeh\\enlbhg� bg�
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-/(� PhldZgrZg&� Ə(L(� @ng\mbhgZe� \Znl^l� h_� ma^� h\\nkk^g\^� Zg]�
]^o^ehif^gm�h_�]^gmh_Z\bZe�ZghfZeb^l�Zfhg`�ma^�\abe]k^g�h_�EkZlgh]Zk�
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Ƣåƶǌƻå
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ƲƶƽƼǂƹƼƾƶƿƯ�ƻƯƿƾƶǌ�ƻƯ�ÚƿƾǀƸƿǀƾƻǈå�ƸƼƺƽƼƻåƻƿǈ�ƳåƻƿƶƻƯ�ƶ�ƽƯƲǀưƻƼƲƼ�ƱƼƵƳåƷÚƿƱƶǌ�ƶƾƾƶƲƯƻƿƼƱ�ƻƯ�ƼƾƲƯƻƶǄåÚƸƶå�
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Abstract
Na^�Zbf�h_�mabl�k^ob^p�Zkmb\e^�bl�]^mZbe^]�ZgZersZmbhg�h_�ma^�̂ __^\m�h_�lh]bnf�arih\aehkbm^�hg�ma^�lmkn\mnkZe�\hfihg^gml�

h_�]^gmbg(�Nabl�\hfihng]� bl�hg^�h_� ma^�lmkhg`^lm�Zgmbfb\kh[bZe�f^]b\bg^l�_hk�khhm�\ZgZe� mk^Zmf^gm(�Bhp^o^k&�lh]bnf�
arih\aehkbm^�bg�\^kmZbg�\hg\^gmkZmbhgl�aZl�Z�]^mkbf^gmZe�^__^\m�hg�]^gmbg&�pab\a�e^Z]l�mh�ma^�ehll�h_�bml�iarlb\h\a^fb\Ze�
ikhi^kmb^l(
GZm^kbZel� Zg]�f^mah]l(� Na^� lmn]r� h_� in[eb\Zmbhgl� pZl� ikh]n\^]� bg� ma^� ^e^\mkhgb\� ]ZmZ[Zl^l� ln\a� Zl� Ahh`e^�

M\aheZk&�Jn[G^]�Zg]�M\b^g\^>bk^\m� bg� ma^�\hnkl^�h_� Z� lrlm^fZmb\� k^ob^p�h_� ma^� ebm^kZmnk^(� Cg\en]^]�Zkmb\e^l�\hgmZbg�
bg_hkfZmbhg�Z[hnm� ma^�hg� ma^�^__^\m�h_� lh]bnf�arih\aehkbm^�hg� ma^� lmkn\mnkZe� \hfihg^gml�h_�]^gmbg�Zg]� ma^�aZkf_ne�
^__^\ml�h_�f^]b\bg^l�_hk�khhm�\ZgZe�mk^Zmf^gm�hg�hk`Zgb\�^e^f^gml(
L^lneml(� 01� 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(�;\\hk]bg`�mh�ma^�ebm^kZmnk^&�bm�\Zg�[^�Zllnf^]�maZm�Zg�bg\k^Zl^�bg�lh]bnf�arih\aehkbm^�\hg\^gmkZmbhg�

Zg]�bml�^qihlnk^�mbf^�\Zg�e^Z]�mh�]^ie^mbhg�h_�]^gmbg�hk`Zgb\�fZmkbq&�pab\a�bg�mnkg&�bl�k^lihglb[e^�_hk�ma^�khhm�_kZ\mnk^(

E^rphk]l4�]^gmbg�fb\khaZk]g^ll&�lh]bnf�arih\aehkbm^&�^qihlbmbhg�h_�HZI=e&�]^gmbg�^eZlmb\�fh]nenl&�]^gmbg�hk`Zgb\�
\hfihg^gml&�\hg\^gmkZmbhg�h_�HZI=e(

L^\^bo^]4�,0(*1(,*,*5�k^obl^]4�-*(*2(,*,*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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ƽƾƬƮƷǋǊǅƬǋ� ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƵ� ƽƾƺƸƬƾƺƷƺƯƴƴ(� ƢƱƷǈǊ�
ƷƱǃƱƹƴǋ�ǋƮƷǋƱƾƽǋ�ƼƱƳƿƷǈƾƬƾƴƮƹƬǋ�ƺƭƼƬƭƺƾƶƬ�ƴ�ƺǃƴƽƾƶƬ�
ƽƴƽƾƱƸǇ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ&�ǃƾƺ�ƾƬƶƲƱ�ƻƺưƼƬƳƿƸƱƮƬƱƾ�
ƻƺư�ƽƺƭƺƵ�ƿưƬƷƱƹƴƱ�ƸƴƶƼƺƭƹƺƯƺ�ƶƺƸƻƺƹƱƹƾƬ�ƴ�ƽƸƬƳƬƹ-
ƹƺƯƺ�ƽƷƺǋ� U+W(�ƒƺƽƾƴƯƬƱƾƽǋ�ǉƾƺ�ƻƿƾƱƸ�ƹƱ� ƾƺƷǈƶƺ�ƸƱǁƬ-
ƹƴǃƱƽƶƺƵ�"ƴƹƽƾƼƿƸƱƹƾƬƷǈƹƺƵ#�ƺƭƼƬƭƺƾƶƴ�ƶƺƼƹƱƮǇǁ�ƶƬ-
ƹƬƷƺƮ&�ƹƺ�ƴ�ƬưƱƶƮƬƾƹƺƵ�ƴƼƼƴƯƬǂƴƴ�ƬƹƾƴƽƱƻƾƴǃƱƽƶƴƸƴ�
ƼƬƽƾƮƺƼƬƸƴ&� ǃƾƺ� Ʈ� ƽƺƮƺƶƿƻƹƺƽƾƴ� ƻƺƳƮƺƷǋƱƾ� ưƺƭƴƾǈƽǋ�
ƺƾƹƺƽƴƾƱƷǈƹƺƵ�ƽƾƱƼƴƷǈƹƺƽƾƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(
ƖƼƼƴƯƬǂƴǋ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺ�ƮƷƴ-

ǋƱƾ�ƹƬ�ƺƾưƬƷƱƹƹǇƱ�ƼƱƳƿƷǈƾƬƾǇ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱ-
ƹƴǋ(�ƒƺƶƬƳƬƹƺ&� ǃƾƺ�Ʈ�.,��ƽƷƿǃƬƱƮ�ƹƱƿưƬǃƹƺƵ� ƾƱƼƬƻƴƴ�
ƽƴƽƾƱƸǇ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƻƼƴǃƴƹƺƵ�ǋƮƷǋƱƾƽǋ�ƹƱƬưƱƶ-
ƮƬƾƹƬǋ�ƺƭƼƬƭƺƾƶƬ�"Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƴ�ƴƼƼƴƯƬǂƴǋ#�U,W(
ƖƼƼƴƯƬƹƾǇ� ǜ� ǉƾƺ� ƼƬƽƾƮƺƼǇ� ƬƹƾƴƽƱƻƾƴǃƱƽƶƺƯƺ� ƻƼƺ-

ƴƽǁƺƲưƱƹƴǋ&� ƶƺƾƺƼǇƱ� ƴƽƻƺƷǈƳƿǊƾ� ƽ� ǂƱƷǈǊ� ƿưƬƷƱƹƴǋ�
ƶƺƹƾƬƸƴƹƬƹƾƹƺƯƺ�ƸƴƶƼƺƭƹƺƯƺ�ƬƯƱƹƾƬ(�ƚƬƴƭƺƷǈǄƴƸ�ƴƹ-
ƾƱƼƱƽƺƸ�Ʈ�ƽƺƮƼƱƸƱƹƹƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƻƺƷǈƳƿƱƾƽǋ�Ưƴ-
ƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ(
žƴƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ�"HZI=e#�ǋƮƷǋƱƾƽǋ�ƺưƹƴƸ�ƴƳ�ƽƴƷǈ-

ƹƱƵǄƴǁ� ƽƼƱưƽƾƮ� ưƷǋ� ƸƱưƴƶƬƸƱƹƾƺƳƹƺƵ� ƺƭƼƬƭƺƾƶƴ�
ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�U-&�.&�/&�0W�ƏƹƾƴƽƱƻƾƴǃƱƽƶƴƵ�ǉǀǀƱƶƾ�
ƶƼƺƱƾƽǋ� Ʈ� ƯƴƻƺǁƷƺƼƴƾ'ƬƹƴƺƹƱ&� ƶƺƾƺƼǇƵ� ƴƸƱƱƾ� ƮǇƽƺ-
ƶƿǊ� ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹƿǊ� ƬƶƾƴƮƹƺƽƾǈ(� ƜƺƸƴƸƺ� ǉƾƺƯƺ&�
ƯƴƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ�ƼƬƽƾƮƺƼǋƱƾ�ƺƼƯƬƹƴǃƱƽƶƴƱ�ǉƷƱƸƱƹ-
ƾǇ&�ƾƬƶƴƱ�ƶƬƶ�ƭƱƷƶƴ&�ƿƯƷƱƮƺưǇ&�ƻƺƷƴƽƬǁƬƼƴưǇ(�ƩǀǀƱƶ-
ƾƴƮƹƺ� ưƱƵƽƾƮƿƱƾ� ƹƬ� ƽƸƬƳƬƹƹǇƵ� ƽƷƺƵ&� ǋƮƷǋǋƽǈ� ƺưƹƴƸ�
ƴƳ� ƹƱƸƹƺƯƺǃƴƽƷƱƹƹǇǁ� ƴƼƼƴƯƬƹƾƺƮ&� ƽƻƺƽƺƭƽƾƮƿǊǅƴǁ�
ƱƯƺ�ƻƺƷƹƺƸƿ�ƿưƬƷƱƹƴǊ� U1&�2&�3W(�ƛưƹƬƶƺ&�ƴƳ'ƳƬ�ƮƱƽǈƸƬ�
ƼƱƳƿƷǈƾƬƾƴƮƹƺƯƺ�ƿưƬƷƱƹƴǋ�ƺƼƯƬƹƴǃƱƽƶƺƯƺ�ƶƺƸƻƺƹƱƹƾƬ&�
ƻƼƱưƻƺƷƬƯƬƱƾƽǋ&�ǃƾƺ�Ʈ�ƶƺƹǂƱƹƾƼƬǂƴǋǁ&�ưƺƻƿƽƾƴƸǇǁ�ưƷǋ�
ƴƽƻƺƷǈƳƺƮƬƹƴǋ�Ʈ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ�"ƺƾ�*&/��
ưƺ�+*�#&�ƯƴƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ�ƸƺƲƱƾ�ƺƶƬƳǇƮƬƾǈ�ƻƬƯƿƭƹƺƱ�
ƮƷƴǋƹƴƱ�ƹƬ�ưƱƹƾƴƹ&�ƾƬƶ�ƶƬƶ�ƺƹ�ƹƬ�,,��ƽƺƽƾƺƴƾ�ƴƳ�ƺƼƯƬ-
ƹƴƶƴ�"Ʈ�ǃƬƽƾƹƺƽƾƴ�ǜ�ƶƺƷƷƬƯƱƹƺƮǇƱ�ǀƴƭƼƴƷƷǇ�ƴ�ƬƸƺƼǀ-
ƹƺƱ�ƽƶƷƱƴƮƬǊǅƱƱ�ƮƱǅƱƽƾƮƺ&�ƽƺƽƾƺǋǅƱƱ�ƴƳ�ƸƿƶƺƻƼƺƾƱ-
ƴƹƺƮ#� U+3W(�ƜƼƺƾƱƺƷƴƳ�ǀƴƭƼƴƷƷǋƼƹƺƵ�ƺƽƹƺƮǇ�ưƱƹƾƴƹƬ�
ƻƬƯƿƭƹƺ�ƽƶƬƳǇƮƬƱƾƽǋ�ƹƬ�ƱƯƺ�ƾƬƶƴǁ�ƮƬƲƹǇǁ�ǀƴƳƴƶƺ'ƸƱ-
ǁƬƹƴǃƱƽƶƴǁ�ƽƮƺƵƽƾƮƬǁ&�ƶƬƶ�ƸƴƶƼƺƻƼƺǃƹƺƽƾǈ&�ƽƾƺƵƶƺƽƾǈ�
ƹƬ�ƴƳƯƴƭ�ƴ�ǉƷƬƽƾƴǃƹƺƽƾǈ(�ƜƺƾƱƼǋ�Ʈ�ƳƹƬǃƱƹƴǋǁ�ƿ�ƻƺƶƬƳƬ-
ƾƱƷƱƵ�ƺƯƺƮƺƼƱƹƹǇǁ�ƮǇǄƱ�ǀƴƳƴǃƱƽƶƴǁ�ƶƺǉǀǀƴǂƴƱƹƾƺƮ�
ƸƺƲƱƾ�ƻƼƴƮƱƽƾƴ�ƶ�ƹƱƭƷƬƯƺƻƼƴǋƾƹǇƸ�ƻƺƽƾǉƹưƺưƺƹƾƴǃƱ-
ƽƶƴƸ�ƺƽƷƺƲƹƱƹƴǋƸ&�ƾƬƶƴƸ�ƶƬƶ�ǀƼƬƶƾƿƼƬ�ƶƺƼƹǋ(
ƣƲƸǉǋ� ưƬƹƹƺƵ� ƺƭƳƺƼƹƺƵ� ƽƾƬƾǈƴ� ǋƮƷǋƱƾƽǋ� ƬƹƬƷƴƳ�

ƮƷƴǋƹƴƱ� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ� ƹƬ� ƽƾƼƿƶƾƿƼƹǇƱ� ƶƺƸƻƺ-
ƹƱƹƾǇ�ưƱƹƾƴƹƬ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƜƼƱưƽƾƬƮƷƱƹƹǇƵ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƴƵ�ƺƭƳƺƼ�ƷƴƾƱƼƬƾƿ-
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ƴ� ƮƬƼǈƴƼƿǊƾ� Ʈ� ƳƬƮƴƽƴƸƺƽƾƴ� ƺƾ� ƷƺƶƬƷƴƳƬǂƴƴ� ƾƺƯƺ� ƴƷƴ�
ƴƹƺƯƺ� ƴƽƽƷƱưƿƱƸƺƯƺ� ƿǃƬƽƾƶƬ(� ƒƺƽƾƺƮƱƼƹƺ� ƴƳƮƱƽƾƹƺ&�
ǃƾƺ� ǃƱƸ� ƭƺƷǈǄƱƱ� ƶƺƷƴǃƱƽƾƮƺ� ưƱƹƾƴƹƹǇǁ� ƶƬƹƬƷǈǂƱƮ�
ƺƻƼƱưƱƷƱƹƺ&�ƾƱƸ�ƸƱƹǈǄƴƱ�ƺƾƸƱǃƬǊƾƽǋ�ƳƹƬǃƱƹƴǋ�ƻƼƺǃ-
ƹƺƽƾƴ� ưƱƹƾƴƹƬ&� ǃƾƺ� Ʈ� ƺƻƼƱưƱƷƱƹƹƺƵ� ƸƱƼƱ� ƽƮǋƳƬƹƺ� ƽ�
ƿƸƱƹǈǄƱƹƴƱƸ� ƶƺƷƴǃƱƽƾƮƬ� ƴ� ƺƭǅƱƵ� ƻƷƺǅƬưƴ� ƸƱƲƶƬ-
ƹƬƷǈǂƱƮƺƯƺ�ưƱƹƾƴƹƬ(� U+1&+2W� ƟƬƶƲƱ�ƽƾƺƴƾ�ƺƾƸƱƾƴƾǈ� ƾƺƾ�
ǀƬƶƾ&� ǃƾƺ� ƹƱƼƱƯƿƷǋƼƹƺƱ� ƯƱƾƱƼƺƯƱƹƹƺƱ�ƼƬƽƻƼƱưƱƷƱƹƴƱ�
ƶƼƴƽƾƬƷƷƺƮ� ƯƴưƼƺƶƽƴƬƻƬƾƴƾƬ� ƴ� ưƼƿƯƴǁ� ƶƺƸƻƺƹƱƹƾƺƮ�
ƸƴƹƱƼƬƷǈƹƺƵ�ǀƬƳǇ�ƸƱƲưƿ�ƮƺƷƺƶƹƬƸƴ�ƶƺƷƷƬƯƱƹƬ�ƸƺƲƱƾ�
ƺƭƿƽƷƬƮƷƴƮƬƾǈ� ƽƹƴƲƱƹƴƱ� ƻƼƺǃƹƺƽƾƹǇǁ� ǁƬƼƬƶƾƱƼƴƽƾƴƶ�
ưƱƹƾƴƹƬ(�U+3W�ƜƷƺƾƹƺƽƾǈ�ƼƬƽƻƺƷƺƲƱƹƴǋ�ƴ�ưƴƬƸƱƾƼ�ƾƼƿ-
ƭƺǃƱƶ� ƮƺƳƼƬƽƾƬƱƾ� ƻƺ� ƸƱƼƱ� ƻƼƴƭƷƴƲƱƹƴǋ� ƶ� ƻƿƷǈƻƺƮƺƵ�
ƶƬƸƱƼƱ&� ǃƾƺ� ƹƱƺƭǁƺưƴƸƺ� ƿǃƴƾǇƮƬƾǈ� ƻƼƴ� ƻƼƺƮƱưƱƹƴƴ�

ǉƶƽƻƱƼƴƸƱƹƾƺƮ� ƹƬ� ƺƻƼƱưƱƷƱƹƴƱ� ƻƼƺǃƹƺƽƾƹǇǁ� ǁƬƼƬƶ-
ƾƱƼƴƽƾƴƶ� ưƱƹƾƴƹƬ(� Ƒ� ƭƺƷǈǄƴƹƽƾƮƱ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƹƬ-
ǃƬƷǈƹǇƱ�ƻƺƶƬƳƬƾƱƷƴ�ƸƴƶƼƺƾƮƱƼưƺƽƾƴ�ƺƭƼƬƳǂƺƮ&�ƻƱƼƱư�
ƻƼƴƸƱƹƱƹƴƱƸ�ƴƼƼƴƯƬǂƴƺƹƹǇǁ�ƼƬƽƾƮƺƼƺƮ&�ƳƬƼƱƯƴƽƾƼƴ-
ƼƺƮƬƹǇ�ƹƱ�ƭǇƷƴ&�ǃƾƺ�ƻƺƳƮƺƷǋƱƾ�ƻƼƱưƻƺƷƺƲƴƾǈ�ƹƬƷƴǃƴƱ�
ƹƱƶƺƾƺƼǇǁ� ƹƱƾƺǃƹƺƽƾƱƵ� ƴ� ƼƬƽǁƺƲưƱƹƴƵ� Ʈ� ƻƼƱưƺƽƾƬƮ-
ƷƱƹƹǇǁ�ưƬƹƹǇǁ(
Ƒ�ƺưƹƺƸ�ƴƳ�ƼƬƹƹƴǁ�ƴƽƽƷƱưƺƮƬƹƴƵ&� Ʈ� ǁƺưƱ� ƶƺƾƺƼƺƯƺ�

ƬƮƾƺƼǇ�ƺǂƱƹƴƮƬƷƴ�ƹƱƯƬƾƴƮƹƺƱ�ƮƷƴǋƹƴƱ�ƹƬƴƭƺƷƱƱ�ǃƬƽƾƺ�
ƴƽƻƺƷǈƳƿƱƸǇǁ�Ʈ�ǉƹưƺưƺƹƾƴƴ�ƶƺƹǂƱƹƾƼƬǂƴƵ�ƯƴƻƺǁƷƺƼƴ-
ƾƬ�ƹƬƾƼƴǋ�"*&/�&�-�&�/�#�ƹƬ�ưƱƹƾƴƹ�ƽ�ƻƺƸƺǅǈǊ�ƽƶƬƹƴ-
ƼƿǊǅƱƵ� ƸƴƶƼƺƼƬưƴƺƯƼƬǀƴƴ� "MGL#&� ƻƼƱưƽƾƬƮƷǋǊǅƱƵ�
ƽƺƭƺƵ� ƸƱƾƺưƴƶƿ� ƻƺưƽǃƱƾƬ� ǀƺƾƺƹƺƮ&� ƺƭƼƬƳƿǊǅƴǁƽǋ�
ƭƷƬƯƺưƬƼǋ�ƴƺƹƴƳƴƼƿǊǅƴƸ�ǃƬƽƾƴǂƬƸ�Ʈ�ǀƺƾƺǉƸƿƷǈƽƴƴ&�
ƴ� ƼƱƹƾƯƱƹƺǀƬƳƺƮƺƯƺ� ƬƹƬƷƴƳƬ� "R>L#&� ƭƬƳƴƼƿǊǅƱƸƽǋ�
ƹƬ� ƻƺưƽǃƱƾƱ� ƴ� ƺƻƼƱưƱƷƱƹƴƴ� ƶƼƴƽƾƬƷƷƴǃƱƽƶƴǁ� ǀƬƳ� Ʈ�
ƾƮƱƼưǇǁ� ƾƱƷƬǁ&� ƭǇƷƺ� ƮǇǋƮƷƱƹƺ� ƽƷƱưƿǊǅƱƱ4� ƽƺƯƷƬƽƹƺ�
ƽƻƱƶƾƼƬƸ� @NCL� ƺƾƸƱǃƬƷƬƽǈ� ưƺƽƾƺƮƱƼƹƬǋ� ƻƺƾƱƼǋ� ƺƼƯƬ-
ƹƴǃƱƽƶƺƵ�ƽƺƽƾƬƮƷǋǊǅƱƵ�ưƱƹƾƴƹƬ�ƻƼƴ�ƾƼƴưǂƬƾƴƸƴƹƿƾ-
ƹƺƵ� ǉƶƽƻƺƳƴǂƴƴ� *&/��HZI=e&� ƻƼƴǃƱƸ� ƻƼƴ� ƿƮƱƷƴǃƱƹƴƴ�
ƶƺƹǂƱƹƾƼƬǂƴƴ�ƻƼƺƴƽǁƺưƴƷƬ�ƭƺƷƱƱ�ƮǇƼƬƲƱƹƹƬǋ�ƿƾƼƬƾƬ�
ƺƯƼƬƹƴƶƴ�ưƱƹƾƴƹƬ(�Ɯƺ�ưƬƹƹǇƸ�ƽƶƬƹƴƼƿǊǅƱƵ�ƸƴƶƼƺƼƬ-
ưƴƺƯƼƬǀƴƴ�ƭǇƷƬ�ƺƾƸƱǃƱƹƬ�ƽƾƬƭƴƷǈƹƺƽƾǈ�ƸƴƹƱƼƬƷǈƹƺƵ�
ǀƬƳǇ(� U+0&.*W�ƙƺƲƹƺ�ƺƾƸƱƾƴƾǈ�ƾƺƾ�ǀƬƶƾ&�ǃƾƺ�Ʈ�ƻƬƾƺƯƱ-
ƹƱƳƱ�ƹƬƼƿǄƱƹƴǋ�ǀƴƳƴƶƺ'ƸƱǁƬƹƴǃƱƽƶƴǁ�ǁƬƼƬƶƾƱƼƴƽƾƴƶ�
ưƱƹƾƴƹƬ&�ƾƬƶƴǁ�ƶƬƶ�ƿƻƼƿƯƺƽƾǈ�ƴ�ǉƷƬƽƾƴǃƹƺƽƾǈ&�ƻƺư�ưƱƵ-
ƽƾƮƴƱƸ�ƯƴƻƺǁƷƺƼƴƾƬ�ƹƬƾƼƴǋ�ƭƺƷǈǄƿǊ�ƼƺƷǈ�ƴƯƼƬƱƾ�ưƱ-
ƯƱƹƱƼƬǂƴǋ�ƺƼƯƬƹƴǃƱƽƶƴǁ�ƶƺƸƻƺƹƱƹƾƺƮ&�Ƭ�ƹƱ�ƮƺƳƸƺƲƹƬǋ�

Таблица 1. Процесс отбора статей. [40]

Table 1. Article selection process.
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ưƱƸƴƹƱƼƬƷƴƳƬǂƴǋ&�ƶƺƾƺƼƬǋ�ƭǇƷƬ�ƻƼƺưƱƸƺƹƽƾƼƴƼƺƮƬƹƬ�
ƻƼƴ�ƽƺǃƱƾƬƹƹƺƵ�ƴƼƼƴƯƬǂƴƴ�ƽ�ƩƒƟƏ(�U++&,+&,-&-*W
ƜƼƴ� ƹƬƼƿǄƱƹƴƴ� ƽƾƼƿƶƾƿƼǇ� ƴ� ƼƬƽƾƮƺƼƱƹƴƴ� ǉƷƱƸƱƹ-

ƾƺƮ� ǀƴƭƼƴƷƷǋƼƹƺƵ� ƸƬƾƼƴǂǇ� ưƱƹƾƴƹƬ� ƻƺư� ưƱƵƽƾƮƴƱƸ�
HZI=e&� ƻƼƺƴƽǁƺưƴƾ� ƹƱƶƺƾƺƼƬǋ� ƽƻƺƹƾƬƹƹƬǋ� ƿƾƼƬƾƬ� ƹƱ-
ƺƼƯƬƹƴǃƱƽƶƴǁ�ƸƺƷƱƶƿƷ&�ƹƬǁƺưǋǅƴǁƽǋ�Ʈ�ƹƱƻƺƽƼƱưƽƾƮƱƹ-
ƹƺƵ� ƽƮǋƳƴ� ƽ� ƶƺƷƷƬƯƱƹƺƮǇƸƴ� ƾǋƲƬƸƴ&� ǃƾƺ� ƺƻƺƽƼƱưƿƱƾ�
ƽƹƴƲƱƹƴƱ�ƸƴƹƱƼƬƷǈƹƺƵ� ƻƷƺƾƹƺƽƾƴ� ưƱƹƾƴƹƬ� ƴ� ƱƯƺ�Ƹƴ-
ƶƼƺƾƮƱƼưƺƽƾƴ&�ǃƾƺ�ƭǇƷƺ�ƻƺưƾƮƱƼƲưƱƹƺ�Ʈ�ƺưƹƺƸ�ƴƳ�ƻƼƺ-
ƮƱưƱƹƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ(� ƟƬƶ&� ƻƼƴ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƻƺ-
ƶƬƳƬƾƱƷƱƵ�ƾƮƱƼưƺƽƾƴ�ƹƬ�ƯƷƿƭƴƹƱ�/**&�+***�ƴ�+/**�ƸƶƸ�
ƺƾ�ƻƿƷǈƻƺ'ưƱƹƾƴƹƹƺƵ�ƯƼƬƹƴǂǇ�ƻƺƽƷƱ�ƺƼƺǄƱƹƴǋ�,&/��ƴ�
0��ƼƬƽƾƮƺƼƬƸƴ�ƯƴƻƺǁƷƺƼƴƾƬ�ƹƬƾƼƴǋ�Ʈ�ƾƱǃƱƹƴƱ�/&�+*�ƴ�
,*�Ƹƴƹƿƾ�ƬƮƾƺƼƬƸƴ�ƮǇǋƮƷƱƹƺ�ƿƸƱƹǈǄƱƹƴƱ�ƻƺƶƬƳƬƾƱƷƱƵ�
ƸƴƶƼƺƾƮƱƼưƺƽƾƴ&�ƶƺƾƺƼǇƱ�ƹƬǁƺưƴƷƴƽǈ�Ʈ�ƻƼǋƸƺƵ�ƳƬƮƴ-
ƽƴƸƺƽƾƴ�ƺƾ�ƶƺƹǂƱƹƾƼƬǂƴƴ�ƴƼƼƴƯƬƹƾƬ&�ƮƼƱƸƱƹƴ�ƱƯƺ�ǉƶƽ-
ƻƺƳƴǂƴƴ�ƴ�ƯƷƿƭƴƹƺƵ�ƴƽƽƷƱưƿƱƸƺƵ�ƺƭƷƬƽƾƴ�ưƱƹƾƴƹƬ(�Ɛƺ-
ƷƱƱ�ƮǇƼƬƲƱƹƹǇƱ�ƼƱưƿƶǂƴƴ�ƳƹƬǃƱƹƴƵ�ƺƾƸƱǃƬƷƴƽǈ�ƻƺƽƷƱ�
ƺƼƺǄƱƹƴǋ�0��HZI=e&�ǃƱƸ�,&/��ưƷǋ�ƯƷƿƭƴƹǇ�/**�ƸƶƸ&�Ʈ�
ƾƺ�ƮƼƱƸǋ�ƶƬƶ�ƹƬ�ƼƬƽƽƾƺǋƹƴƴ�+***�ƴ�+/**�ƸƶƸ�ƺƾ�ƻƿƷǈ-
ƻƺƮƺƵ�ƶƬƸƱƼǇ�ƶƺƹǂƱƹƾƼƬǂƴƴ�ƼƬƽƾƮƺƼƬ�ƹƱ�ƴƸƱƷƴ�ƽƾƬƾƴ-
ƽƾƴǃƱƽƶƴ�ƼƬƳƷƴǃƹǇǁ�ƻƺƶƬƳƬƾƱƷƱƵ(�ƜƼƺưƺƷƲƴƾƱƷǈƹƺƽƾǈ�
ƴƼƼƴƯƬǂƴƴ�Ʈ�/�Ƹƴƹƿƾ�ƻƼƴƮƺưƴƷƬ�ƶ�ƸƱƹǈǄƱƵ�ƻƺƾƱƼƱ�Ƹƴ-
ƹƱƼƬƷǈƹǇǁ�ƶƺƸƻƺƹƱƹƾƺƮ�ưƱƹƾƴƹƬ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƺƼƺ-
ǄƱƹƴƱƸ�Ʈ�ƾƱǃƱƹƴƱ�+*�ƴ�,*�Ƹƴƹ�ƹƬ�ƯƷƿƭƴƹƱ�Ʈ�/**�ƸƶƸ&�Ƭ�
ưƷǋ�+***�ƴ�+/**�ƸƶƸ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƺƵ�ƼƬƳƹƴǂǇ�
ƮǇǋƮƷƱƹƺ�ƹƱ�ƭǇƷƺ(�U+3W�Ʃƾƺ&�ƮƺƳƸƺƲƹƺ&�ƽƮǋƳƬƹƺ�ƽ�ƾƼƿư-
ƹƺƽƾǈǊ�ƻƺƽƾƿƻƷƱƹƴǋ�ƯƴƻƺǁƷƺƼƴƾƬ�ƹƬƾƼƴǋ�Ʈ�ƭƺƷƱƱ�ƯƷƿ-
ƭƴƹƹǇƱ�ƺƾưƱƷǇ�ưƱƹƾƴƹƹǇǁ�ƾƼƿƭƺǃƱƶ&�Ƭ�ƾƬƶƲƱ�ƻƴƶƺƮǇƸ�
ƻƼƺƾƱƺƷƴƾƴǃƱƽƶƴƸ�ưƱƵƽƾƮƴƱƸ� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ� ƹƬ�
ƻƼƺƾǋƲƱƹƴƴ� ƻƱƼƮǇǁ� ưƱƽǋƾƴ� Ƹƴƹƿƾ� ƺƾ� ƹƬǃƬƷƬ� ƱƯƺ� ƶƺƹ-
ƾƬƶƾƬ�ƽ�ƺƼƯƬƹƴǃƱƽƶƴƸƴ�ƶƺƸƻƺƹƱƹƾƬƸƴ�ưƱƹƾƴƹƬ(
ƞƮƺƭƺưƹǇƱ�ƮƺƷƺƶƹƬ�ƶƺƷƷƬƯƱƹƬ&�ƺƭƼƬǅƱƹƹǇƱ�Ʈ�ƻƼƺ-

ƽƮƱƾ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ&� ƭǇƽƾƼƺ� ƻƺưƮƱƼƯƬǊƾƽǋ� ƯƴưƼƺ-
ƷƴƾƴǃƱƽƶƺƸƿ�ưƱƵƽƾƮƴǊ�HZI=e&�ǃƾƺ�ƽƺƻƺƽƾƬƮƴƸƺ�ƽ�ƸƬƶ-
ƽƴƸƿƸƺƸ� ưƱƻƼƺƾƱƴƹƴƳƬǂƴƴ&� Ʈ� ưƬƷǈƹƱƵǄƱƸ&� ƻƼƴ� ƮƺƳ-
ưƱƵƽƾƮƴƴ�ƹƬ�ƯƴưƼƺƶƽƴƬƻƬƾƴƾ'ƴƹƶƬƻƽƿƷƴƼƺƮƬƹƹǇƵ�ƶƺƷ-
ƷƬƯƱƹ�Ʈ�ƭƺƷƱƱ�ƯƷƿƭƺƶƴǁ�ƽƷƺǋǁ�ưƱƹƾƴƹƬ&��ƼƬƳƼƿǄƬǊǅƴƵ��
ƻƺƾƱƹǂƴƬƷ�ƻƼƱưƽƾƬƮƷƱƹƹƺƯƺ�ƴƼƼƴƯƬƹƾƬ�ƽƹƴƲƬƱƾƽǋ(�ƚƺ&�
ƹƱƶƺƾƺƼǇƸƴ�ƬƮƾƺƼƬƸƴ�ƺƾƸƱǃƱƹƺ�ưƱƵƽƾƮƴƱ�ƯƴƻƺǁƷƺƼƴ-
ƾƬ� ƹƬƾƼƴǋ� ƾƬƶƲƱ� ƹƬ� ƴƺƹǇ� ƸƬƯƹƴǋ� ƴ� ǀƺƽǀƬƾƺƮ&� ƳƹƬǃƴ-
ƾƱƷǈƹƺƱ� ƴƳƸƱƹƱƹƴƱ� ƽƺƺƾƹƺǄƱƹƴƵ� =Z)J&� ƬƸƴư� -)ǀƺƽ-
ǀƬƾ&�ƿƮƱƷƴǃƱƹƴƱ�ƶƺƷƴǃƱƽƾƮƬ�ƶƬƼƭƺƹƬƾƺƮ(�U++&,-&,2&-,W
ƛƼƯƬƹƴǃƱƽƶƬǋ�ƸƬƾƼƴǂƬ�ưƱƹƾƴƹƬ&�ƽƺƽƾƬƮƷǋǊǅƬǋ�,,��

ƺƾ� ƺƭǅƱƯƺ� ƱƯƺ� ƺƭǆƱƸƬ&� ƻƼƱƴƸƿǅƱƽƾƮƱƹƹƺ� ƻƼƱưƽƾƬƮ-
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ƖƽƻƺƷǈƳƺƮƬƹƴƱ�,&/��HZI=e�Ʈ�ƾƱǃƱƹƴƱ�/�Ƹƴƹƿƾ�Ʈ�ƽƺ-

ǃƱƾƬƹƴƴ� ƽ� ưƱƶƬƷǈǂƴƹƴƼƿǊǅƴƸƴ�ƬƯƱƹƾƬƸƴ&� ƻƺ�ƸƹƱƹƴǊ�
ƯƼƿƻƻǇ� ƴƽƽƷƱưƺƮƬƾƱƷƱƵ&� ƭǇƷƺ� ưƺƽƾƬƾƺǃƹǇƸ� ưƷǋ� ƮƺƳ-
ưƱƵƽƾƮƴǋ�ƹƬ�ƹƱƺƼƯƬƹƴǃƱƽƶƴƱ�ƽƺƱưƴƹƱƹƴǋ�ưƱƹƾƴƹƬ(�U,2W�
Ɯƺ�ƼƱƳƿƷǈƾƬƾƬƸ�ƼƱƹƾƯƱƹƺƮƽƶƺƯƺ�ƬƹƬƷƴƳƬ&�ƻƼƴ�ƴƽƻƺƷǈ-
ƳƺƮƬƹƴƴ�ƩƒƟƏ�ƴ�HZI=e�Ʈ�ƾƱǃƱƹƴƱ�+*�Ƹƴƹƿƾ&�ƴƹƾƱƹƽƴƮ-
ƹƺƽƾǈ�BZi�ƭǇƷƬ�ƽƹƴƲƱƹƬ�ƹƬ�--&2*��Ʈ�ưƱƹƾƴƹƱ�ƮƳƼƺƽƷǇǁ�
ƻƬǂƴƱƹƾƺƮ&�Ʈ�ƾƺ�ƮƼƱƸǋ�ƶƬƶ�ƶƬƶ�Ʈ�ƸƺƷƺưƺƸ�ưƱƹƾƴƹƱ�ƹƬ-
ƭƷǊưƬƷƺƽǈ�ƾƺƷǈƶƺ�ƽƹƴƲƱƹƴƱ�ƷƴǄǈ�ƹƬ�+*�(�U,+W
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ƒƷǋ� ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺƯƺ� ƺƻƼƱưƱƷƱƹƴǋ� ƻƼƺƾƱƺƷƴ-
ƾƴǃƱƽƶƺƯƺ� ưƱƵƽƾƮƴǋ� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ� Ʈ� ƼƬƳƷƴǃƹǇǁ�
ƶƺƹǂƱƹƾƼƬǂƴǋǁ� ƹƬ� ƽƮƺƭƺưƹǇƱ� ƶƺƷƷƬƯƱƹƺƮǇƱ� ƮƺƷƺƶƹƬ�
ƬƮƾƺƼƬƸƴ� ƺưƹƺƯƺ� ƴƳ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƭǇƷƬ� ƻƼƺƮƱưƱƹƬ�
ưƱƸƴƹƱƼƬƷƴƳƬǂƴǋ� ƴƳƿǃƬƱƸǇǁ� ƺƭƼƬƳǂƺƮ� ưƱƹƾƴƹƬ(� ƑǇ-
ǋƮƷƱƹƺ&� ǃƾƺ� ƻƼƴ�ƴƼƼƴƯƬǂƴƴ�,��HZI=e� Ʈ� ƾƱǃƱƹƴƱ�.� ǃƬ-
ƽƺƮ� ƹƱƾ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸǇǁ� ƼƬƳƷƴǃƴƵ� Ʈ� ƼƴƽƿƹƶƱ�
ƻƺƮƱƼǁƹƺƽƾƴ� ưƱƹƾƴƹƬ&� ƶƬƹƬƷǈǂǇ� ƴƸƱǊƾ� ƹƺƼƸƬƷǈƹǇƱ�
ƼƬƳƸƱƼǇ� ƽ� ƱưƮƬ� ƳƬƸƱƾƹǇƸƴ� ƷƬƾƱƼƬƷǈƹǇƸƴ� ƮƱƾƮǋƸƴ(�
.��HZI=e�Ʈ�ƾƱǃƱƹƴƱ�ƾƺƯƺ�ƲƱ�ƻƱƼƴƺưƬ�ƮƼƱƸƱƹƴ�ƻƼƴƮƱƷ�ƶ�
ƼƬƽǄƴƼƱƹƴǊ�ƭƺƶƺƮǇǁ�ƮƱƾƮƱƵ�ưƱƹƾƴƹƹǇǁ�ƾƼƿƭƺǃƱƶ�ƴ�ƴǁ�
ƽƷƴǋƹƴǊ&�-�ǃƬƽƬ�ƴƼƼƴƯƬǂƴƴ�ƽ�ƻƺƸƺǅǈǊ�0��HZI=e�ƻƼƴ-
ƮƱƷƺ� ƶ� ƮƺƳƹƴƶƹƺƮƱƹƴǊ� ƾƿƹƹƱƷǈƹƺƵ� ǉƼƺƳƴƴ� ưƱƹƾƴƹƬ� ƽ�
ƻƺưƻƺƮƱƼǁƹƺƽƾƹƺƵ� ưƱƽƾƼƿƶǂƴƱƵ� ƯƷƿƭƴƹƺƵ� ,/'-*� ƸƶƸ&�
ƴƼƼƱƯƿƷǋƼƹƺƽƾƴ�ƻƷƺƽƶƺƽƾƴ�ƳƬ�ƽǃƱƾ�ƻƱƼƱƼƬƽǄƴƼƱƹƴǋ�ƴ�
ƽƷƴǋƹƴǋ�ƹƱƼƬƮƹƺƸƱƼƹǇǁ�ƻƺ�ǀƺƼƸƱ�ƶƬƹƬƷǈǂƱƮ(�2��Ưƴ-
ƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ�ƻƼƴƮƺưƴƷ�ƾƬƶƲƱ�ƶ�ƹƬƼƿǄƱƹƴǊ�ƽƾƼƿƶ-
ƾƿƼǇ�ƶƺƷƷƬƯƱƹƬ�ƴ�ƱƯƺ�ƻƼƺƾƱƺƷƴƳƿ&�ǃƾƺ�ƶƺƼƼƱƷƴƼƺƮƬƷƺ�ƽ�
ƮƼƱƸƱƹƱƸ�ǉƶƽƻƺƳƴǂƴƴ�ƼƬƽƾƮƺƼƬ4�ƺƾ�,�ƶ�.�ǃƬƽƬƸ�ƹƬƭƷǊ-
ưƱƹƴǋ�ưƱǀƱƶƾǇ�ƴƸƱƷƴ�ƾƱƹưƱƹǂƴǊ�ƶ�ƿƮƱƷƴǃƱƹƴǊ(�U--W
ƚƺ�ƾƬƶƲƱ�ƴƸƱǊƾƽǋ�ưƬƹƹǇƱ�ƴƽƽƷƱưƺƮƬƹƴǋ&�Ʈ�ƶƺƾƺƼƺƸ�

ƬƮƾƺƼǇ� ƹƱ� ƺƾƸƱƾƴƷƴ� ƽƮǋƳƴ� ƴƳƸƱƹƱƹƴǋ� ƶƺƹǂƱƹƾƼƬǂƴƴ�
ƯƴƻƺǁƷƺƼƴƾƬ�ƹƬƾƼƴǋ�"ƺƾ�*&/�ưƺ�2&,/�#�ƹƬ�ƻƼƺǃƹƺƽƾǈ�ưƱƹ-
ƾƴƹƬ�ƹƬ�ƴƳƯƴƭ�ƴƷƴ�ƸƺưƿƷǈ�ƿƻƼƿƯƺƽƾƴ(�U-0W
ƏƮƾƺƼƬƸƴ� ƮǇưƮƴƹƿƾƺ� ƻƼƱưƷƺƲƱƹƴƱ� ƻƺ� ƴƽƻƺƷǈƳƺ-

ƮƬƹƴǊ� *&/�� ƼƬƽƾƮƺƼƬ� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ� Ʈ� ƶƬǃƱƽƾƮƱ�
ƺƽƹƺƮƹƺƯƺ� ƴƼƼƴƯƬƹƾƬ� ƹƬ� ƼƿƾƴƹƹƺƸ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ�
ƻƼƴƱƸƱ�ƻƼƴ�ƹƬƷƴǃƴƴ�ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ�ƻƱƼƮƴǃƹƺƵ�ƶƺ-
ƷƺƹƴƳƬǂƴƴ(�Ƒ�ƶƷƴƹƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ&�ƽƺƯƷƬƽƹƺ�RbZheb�Bn�
ƴ�ưƼƿƯƴƸ&�ƹƱƺƭǁƺưƴƸƺ�ƿƮƱƷƴǃƴƮƬƾǈ�ƮƼƱƸǋ�ǉƶƽƻƺƳƴǂƴƴ�
ƼƬƽƾƮƺƼƬ&�Ƭ�ƹƱ�ƱƯƺ�ƶƺƹǂƱƹƾƼƬǂƴǊ�ưƷǋ�ưƺƽƾƴƲƱƹƴǋ�ǂƱ-
ƷƱƮƺƯƺ� ƬƹƾƴƽƱƻƾƴǃƱƽƶƺƯƺ� ǉǀǀƱƶƾƬ(� ƀƮƱƷƴǃƱƹƴƱ� ƶƺƹ-
ǂƱƹƾƼƬǂƴƴ�ƯƴƻƺǁƷƺƼƴƾƬ�ưƺ�/&,/��ƺƻƼƬƮưƬƹƺ�Ʈ�ƽƷƿǃƬƱ�
ƹƬƷƴǃƴǋ� ƮƾƺƼƴǃƹƺƵ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ� ƴƹǀƱƶǂƴƴ� ƽ� ƶƺ-
ƷƺƹƴƳƬǂƴƱƵ� ƽƴƽƾƱƸǇ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ƿƽƾƺƵǃƴƮǇƸƴ�
ƸƴƶƼƺƺƼƯƬƹƴƳƸƬƸƴ&� ƹƬƻƼƴƸƱƼ&� ?gm^kh\h\\nl� _Z^\Zebl(�
U,,&� --W� ƞƹƴƲƱƹƹǇƱ� ƶƺƹǂƱƹƾƼƬǂƴƴ� HZI=e� ưƬƲƱ� ƻƼƴ�
ưƷƴƾƱƷǈƹƺƵ�ǉƶƽƻƺƳƴǂƴƴ�Ʈ�ƶƺƼƹƱƮƺƸ�ƶƬƹƬƷƱ�ƹƱ�ƽƻƺƽƺƭ-
ƹǇ�ƻƼƴƮƱƽƾƴ�ƶ�ƹƬƽƾƺƷǈƶƺ�ƽƿǅƱƽƾƮƱƹƹǇƸ�ƴƳƸƱƹƱƹƴǋƸ�Ʈ�
ƼƬƮƹƺƮƱƽƴƴ� ƽƴƽƾƱƸǇ� ƺƼƯƬƹƴǃƱƽƶƴǁ� ƴ� ƹƱƺƼƯƬƹƴǃƱƽƶƴǁ�
ƮƱǅƱƽƾƮ�ưƱƹƾƴƹƬ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƭƺƷƱƱ�ƮǇƽƺƶƴƸƴ�ƶƺƹ-
ǂƱƹƾƼƬǂƴǋƸƴ(�U+,W�Ɯƺ�ƹƱƶƺƾƺƼǇƸ�ưƬƹƹǇƸ&�ƻƼƴ�ưƺƷƲƹƺƵ�
ǉƶƽƻƺƳƴǂƴƴ&�ƽƹƴƲƱƹƴƱ�ƮƹƿƾƼƴƶƬƹƬƷǈƹƺƵ�ƸƴƶƼƺƭƴƺƷƺ-
ƯƴǃƱƽƶƺƵ� ƹƬƯƼƿƳƶƴ� ƹƱ� ƴƸƱƱƾ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸƺƵ�
ƼƬƳƹƴǂǇ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�/��ƯƴƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ�ƻƺ�

ƽƼƬƮƹƱƹƴǊ�ƽ�*&/�(�U+*W�+��ƼƬƽƾƮƺƼ�HZI=e�ƹƱ�ƺƶƬƳǇƮƬ-
Ʊƾ�ƽƾƺƷǈ�ƮǇƼƬƲƱƹƹƺƯƺ�ƻƼƺƾƱƺƷƴƾƴǃƱƽƶƺƯƺ�ǉǀǀƱƶƾƬ�ƹƬ�
ưƱƹƾƴƹ�Ʈ�ƾƱǃƱƹƴƱ�+�ǃƬƽƬ&�ǃƾƺ�ƻƺưǃƱƼƶƴƮƬƱƾ�ƮƼƱƸƱƹƹƿǊ�
ƴ� ƶƺƹǂƱƹƾƼƬǂƴƺƹƹƿǊ� ƳƬƮƴƽƴƸƺƽƾǈ� ưƱƵƽƾƮƴƱ� ƯƴƻƺǁƷƺ-
ƼƴƾƬ� ƹƬ� ƺƼƯƬƹƴǃƱƽƶƴƱ� ƽƾƼƿƶƾƿƼǇ(� U,3W� -��HZI=e� ƻƼƺ-
ưƱƸƺƹƽƾƼƴƼƺƮƬƷ� ƹƱƳƹƬǃƴƾƱƷǈƹƺƱ� ƮƷƴǋƹƴƱ� ƹƬ� ƸƴƶƼƺ-
ƾƮƱƼưƺƽƾǈ� ưƱƹƾƴƹƬ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ&� ǃƾƺ� ưƱƷƬƱƾ� ƱƯƺ�
ƻƺưǁƺưǋǅƴƸ� ǉƹưƺưƺƹƾƴǃƱƽƶƴƸ� ƴƼƼƴƯƬǂƴƺƹƹǇƸ� ƼƬƽ-
ƾƮƺƼƺƸ�ưƷǋ�ƼƿƾƴƹƹƺƯƺ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ(�U-2W
ƀƮƱƷƴǃƱƹƴƱ� ƶƺƹǂƱƹƾƼƬǂƴƴ� HZI=e&� Ƭ� ƾƬƶƲƱ� ƾƱƼƸƺ'&�

ƸƱǁƬƹƴǃƱƽƶƬǋ&� ƴ� Ʈ� ƸƱƹǈǄƱƵ� ƽƾƱƻƱƹƴ&� ƿƷǈƾƼƬƳƮƿƶƺƮƬǋ�
ƬƶƾƴƮƬǂƴǋ� ƼƬƽƾƮƺƼƬ� ƽƻƺƽƻƺƽƺƭƽƾƮƿǊƾ� ƭƺƷƱƱ� ƶƬǃƱ-
ƽƾƮƱƹƹƺƵ� ƱƯƺ� ƻƱƹƱƾƼƬǂƴƴ� Ʈ� ưƱƹƾƴƹƹǇƱ� ƶƬƹƬƷǈǂǇ� ưƷǋ�
ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹƺƯƺ�ưƱƵƽƾƮƴǋ&�ƹƺ&�ƾƬƶƲƱ&�ƹƱ�ƽƾƺƴƾ�ƳƬ-
ƭǇƮƬƾǈ�ƺ�ƮƺƳƸƺƲƹǇǁ�ƻƼƺƾƱƺƷƴƾƴǃƱƽƶƴǁ�ưƱƵƽƾƮƴǋǁ�ƻƬƼ-
ƶƬƹƬ� ƹƬ� ƺƼƯƬƹƴǃƱƽƶƴƵ�ƸƬƾƼƴƶƽ� ưƱƹƾƴƹƬ(� U,/&,0&-.&-1W�
ƚƱƺƭǁƺưƴƸƺ� ƻƺưƺƭƼƬƾǈ� ƾƿ� ƶƺƹǂƱƹƾƼƬǂƴǊ� ƴƼƼƴƯƬƹƾƬ&�
ƶƺƾƺƼƬǋ�ƻƼƴ�ƶƬǃƱƽƾƮƱƹƹƺƸ�ƬƹƾƴƽƱƻƾƴǃƱƽƶƺƸ�ƻƺƾƱƹǂƴ-
ƬƷƱ�ƹƱ�ƭƿưƱƾ�ƻƬƯƿƭƹƺ�ưƱƵƽƾƮƺƮƬƾǈ�ƹƬ�ƾƶƬƹƴ�ƳƿƭƬ(

ƒƨƒƜƓ
žƴƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ�ǋƮƷǋƱƾƽǋ�ǄƴƼƺƶƺ�ƴƽƻƺƷǈƳƿƱƸǇƸ�

Ʈ� ǉƹưƺưƺƹƾƴƴ� ƴƼƼƴƯƬǂƴƺƹƹǇƸ� ƼƬƽƾƮƺƼƺƸ� ƭƷƬƯƺưƬƼǋ�
ƱƯƺ�ǄƴƼƺƶƺƸƿ�ƬƹƾƴƸƴƶƼƺƭƹƺƸƿ�ƽƻƱƶƾƼƿ�ƴ�ƻƼƺƾƱƺƷƴƾƴ-
ǃƱƽƶƺƵ�ƬƶƾƴƮƹƺƽƾƴ(�ƚƺ&�ƶ�ƽƺƲƬƷƱƹƴǊ&�ƺƼƯƬƹƴƳƺƮƬƹƹƺƯƺ�
ƱưƴƹƺƯƺ� ƸƹƱƹƴǋ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƴưƱƬƷǈƹƺƵ� ƶƺƹǂƱƹƾƼƬ-
ǂƴƴ�HZI=e�ƹƬ�ưƬƹƹǇƵ�ƸƺƸƱƹƾ�ƮƼƱƸƱƹƴ�ƹƱƾ(�ƀƮƱƷƴǃƱƹƴƱ�
ƮƼƱƸƱƹƴ�ǉƶƽƻƺƳƴǂƴƴ�ƴ�ƶƺƹǂƱƹƾƼƬǂƴƴ�ƼƬƽƾƮƺƼƬ�HZI=e�
ƹƱƴƳƭƱƲƹƺ� ƻƼƴƮƺưƴƾ� ƶ� ƻƼƺƾƱƺƷƴƳƿ� ƺƼƯƬƹƴǃƱƽƶƺƵ� ƸƬ-
ƾƼƴǂǇ� ưƱƹƾƴƹƬ� ƴ� ƽƺǃƱƾƬƹƹƺƵ� ƻƺƾƱƼƴ� ƸƴƹƱƼƬƷǈƹǇǁ�
ƶƺƸƻƺƹƱƹƾƺƮ&�ǃƾƺ�ƻƬƯƿƭƹƺ�ƽƶƬƳǇƮƬƱƾƽǋ�ƹƬ�ƾƬƶƴǁ�ǀƴƳƴ-
ƶƺ'ƸƱǁƬƹƴǃƱƽƶƴǁ�ǁƬƼƬƶƾƱƼƴƽƾƴƶƬǁ�ưƱƹƾƴƹƬ&�ƶƬƶ�ƸƴƶƼƺ-
ƾƮƱƼưƺƽƾǈ&�ƻƼƺǃƹƺƽƾǈ�ƹƬ�ƴƳƯƴƭ&�ƸƺưƿƷǈ�ƿƻƼƿƯƺƽƾƴ&�ǃƾƺ�Ʈ�
ƾƺƵ�ƴƷƴ�ƴƹƺƵ�ƽƾƱƻƱƹƴ�ƽƻƺƽƺƭƹƺ�ƻƼƴƮƱƽƾƴ�ƶ�ƹƱƿưƬǃƱ�ǉƹ-
ưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�Ʈ�ƼƱƾƼƺƽƻƱƶƾƴƮƱ�ƴ&�ƶƬƶ�ƯƼƺƳ-
ƹƺƱ� ƺƽƷƺƲƹƱƹƴƱ&� ƮƱƼƾƴƶƬƷǈƹƺƵ� ǀƼƬƶƾƿƼƱ� ƶƺƼƹǋ� ƻƼƴ�
ƻƼƴƷƺƲƱƹƴƴ�ƶ�ƷƱǃƱƹƹƺƸƿ�Ƴƿƭƿ�ƸƱǁƬƹƴǃƱƽƶƺƵ�ƹƬƯƼƿƳƶƴ
ƜƺƹƴƸƬƹƴƱ� ƻƬƯƿƭƹƺƯƺ� ƮƺƳưƱƵƽƾƮƴǋ� HZI=e� ƹƬ� ƶƺƸ-

ƻƺƹƱƹƾǇ� ưƱƹƾƴƹƬ� ƻƺƳƮƺƷǋƱƾ� ƽƭƬƷƬƹƽƴƼƺƮƬƾǈ� Ƽƴƽƶƴ� ƴ�
ƻƼƱƴƸƿǅƱƽƾƮƬ� ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ƼƬƳƷƴǃƹǇǁ� ƶƺƹǂƱƹƾƼƬ-
ǂƴƵ�HZI=e�ƽ�ƮƬƼƴƬǂƴƱƵ�ƮƼƱƸƱƹƴ�ǉƶƽƻƺƳƴǂƴƴ�ƻƼƴ�ƺƭƼƬ-
ƭƺƾƶƱ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(�ƛƾƸƱǃƱƹƺ&�ǃƾƺ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�
ƭƺƷƱƱ�ƹƴƳƶƴǁ� ƶƺƹǂƱƹƾƼƬǂƴƵ� ƯƴƻƺǁƷƺƼƴƾƬ�ƹƬƾƼƴǋ� "*&/'
-�#�ǋƮƷǋƱƾƽǋ�ƷƿǃǄƴƸ�ƮǇƭƺƼƺƸ�ƻƼƴ�ƼƿƾƴƹƹƺƸ�ǉƹưƺưƺƹ-
ƾƴǃƱƽƶƺƸ�ƻƼƴƱƸƱ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)��L?@?L?H=?M4
+(�GZk^g]bg`&� GhgbdZ&� ^m� Ze(� CfiZ\m� h_� bkkb`Zgm� l^jn^g\^� hg�

f^\aZgb\Ze� ikhi^kmb^l� h_� anfZg� khhm� ]^gmbg(� DhnkgZe� h_� ?g]h]hgmb\l�
--(++�",**1#4�+-,/'+-,2(

,(�Bh^g&�Gb\aZ^e�G(&�Zg]�@kZgd�?(�Jbgd(�=hgm^fihkZkr�^g]h]hgmb\�
k^mk^Zmf^gml4�Zg�ZgZerlbl�[Zl^]�hg�\ebgb\Ze�mk^Zmf^gm�_bg]bg`l(�DhnkgZe�
h_�^g]h]hgmb\l�,2(+,�",**,#4�2-.'2-0(

-(�GhaZffZ]b&� TZa^](� Mh]bnf� arih\aehkbm^� bg� ^g]h]hgmb\l4� Zg�
ni]Zm^�k^ob^p(�Cgm^kgZmbhgZe�]^gmZe�chnkgZe�/2(0�",**2#4�-,3'-.+(

.(�GhaZffZ]b&� TZa^]&� Zg]� MhnlZg� MaZeZob(� ;gmbfb\kh[bZe� Z\mbobmr�
h_�lh]bnf�arih\aehkbm^� bg�^g]h]hgmb\l(�DhnkgZe�h_� ma^�GZllZ\anl^mml�
>^gmZe�Mh\b^mr�0,(+�",*+-#4�,2'-+(

/(�?lmk^eZ&� =(&� ^m� Ze(� ;gmbfb\kh[bZe� ^__b\Z\r� h_� hshgZm^]� pZm^k&�
`Zl^hnl� hshg^&� lh]bnf� arih\aehkbm^� Zg]� \aehka^qb]bg^� bg� bg_^\m^]�
anfZg� khhm�\ZgZel(� Cgm^kgZmbhgZe�?g]h]hgmb\�DhnkgZe�.*(,� ",**1#4�2/'
3-(

0(�M^gZ&� H(� N(&� ^m� Ze(� Cg� obmkh� Zgmbfb\kh[bZe� Z\mbobmr� h_� lh]bnf�
arih\aehkbm^� Zg]� \aehka^qb]bg^� Z`Zbglm� l^e^\m^]� lbg`e^�li^\b^l�
[bh_befl(�Cgm^kgZmbhgZe�^g]h]hgmb\�chnkgZe�-3(++�",**0#4�212'22/(

1(�An^kblheb&� >(� G(� T(&� ^m� Ze(� ?oZenZmbhg� h_� lf^Zk� eZr^k� k^fhoZe� [r�
?>N;=�Zg]�lh]bnf�arih\aehkbm^�pbma�nemkZlhgb\�Z`bmZmbhg(�Cgm^kgZmbhgZe�
?g]h]hgmb\�DhnkgZe�-/(/�",**,#4�.+2'.,+(

2(�Pbheb\a&�>(�L(&�Zg]�H(�J(�=aZg]e^k(�Na^�lf^Zk�eZr^k�bg�̂ g]h]hgmb\lǜZ�
k^ob^p(�Cgm^kgZmbhgZe�^g]h]hgmb\�chnkgZe�.-(+�",*+*#4�,'+/(

3(�Qn&� Fb`^g`&� ^m� Ze(�=hfiZkblhg�h_� ma^�^__^\m� h_� _hnk�]^\Ze\b_rbg`�
Z`^gml� \hf[bg^]� pbma� 0*� =� -�� lh]bnf� arih\aehkbm^� hg� lf^Zk� eZr^k�
k^fhoZe(�DhnkgZe�h_�^g]h]hgmb\l�-2(-�",*+,#4�-2+'-2.(

+*(� GZmmabZl�T^ag]^k(�Lhhm�=ZgZe�Ckkb`Zgml(�DhnkgZe�h_�?g]h]hgmb\l&�
Phenf^�-,&�Clln^�/&�,**0&�JZ`^l�-23'-32(

++(� BZmb\^� >híZg&� M^fkZ� �Zem(� ?__^\ml� h_� =a^eZmbg`� ;`^gml� Zg]�
Mh]bnf� Brih\aehkbm^� hg� Gbg^kZe� =hgm^gm� h_� Lhhm� >^gmbg(� DhnkgZe� h_�
?g]h]hgmb\l&�Phenf^�,1&�Clln^�3&�,**+(

+,(� @^kgZg]Z� Gbhkb� JZl\hg&� EZfbeZ� LhlZfbebZ� EZgmhobms&� JZmk¿\bZ�
;efZ]Z� MZ\kZf^gmh&� GZkbg¼l� Hh[k^']hl'MZgmhl&� L^`bgZ� GZkbZ�
Jniibg'LhgmZgb(�?__^\m�h_�lh]bnf�arih\aehkbm^�hg�]^gmbg^�f^\aZgb\Ze�
ikhi^kmb^l(�;� k^ob^p(�DhnkgZe�h_�>^gmblmkr&�Phenf^�-1&� Clln^�+,&�,**3&�
JZ`^l�3*-'3*2(

+-(� GZn]� AnboZk\!a&� O`h� Ik]bhgb&� BZgr� GhaZf^]� ;er� ;af^]&�
Mm^ia^g� =ha^g&� D^Zg'Bn`n^l� =Zma^kbg^&� @k»]»kb\� <ndb^m(� Mh]bnf�
Brih\aehkbm^�;\\b]^gm4�;�Mrlm^fZmb\�L^ob^p(� DhnkgZe�h_�?g]h]hgmb\l&�
Phenf^�.-&�Clln^�+&�,*+1&�JZ`^l�+0',.(

+.(� =aZn`ne^� P<&� JZgl^� ;G&� AZpZeb� JH(� ;]o^kl^� L^Z\mbhg� h_�
Mh]bnf�Brih\aehkbm^�]nkbg`�?g]h']hgmb\�Nk^Zmf^gm�h_�JkbfZkr�N^^ma(�
Cgm�D�=ebg�J^]bZmk�>^gm�,*+/52",#4+/-'+/0(

+/(� >kbl\hee&� =(I(&� >hpd^k&� M(?(J(&� ;g]^klhg&� J(� ^m� Ze(� ?__^\ml� h_�
lh]bnf�arih\aehkbm^� lhenmbhg�hg� khhm�]^gmbg^�\hfihlbmbhg(� DhnkgZe� h_�
GZm^kbZel�M\b^g\^4�GZm^kbZel�bg�G^]b\bg^�+-&�,+3',,-�",**,#(

+0(� J^khmmb� M&� <bg� J&� =^\\ab� L(� Brih\aehkbm^� Z\\b]^gm� ]nkbg`�
^g]h]hgmb\�ma^kZir�pbma�g^ko^�]ZfZ`^�ǜ�;�\Zl^�k^ihkm(�;\mZ�<bhf^](�
,*+2523"+#4+*.'+*2(

+1(� Fn\bZg^� >bZl�Iebo^bkZ&� =e³n]bh� ;gmhgbh� NZe`^� =ZkoZeah&�QbeebZg�
Hng^l&� GZk\bZ� =Zkg^bkh� PZe^kZ&� =Zkehl� B^gkbjn^� Lb[^bkh� =ZfZk`h&�
;gmhgbh� IeZoh� =Zk]hlh� Dhk`^(� ?__^\ml� h_� \aehka^qb]bg^� Zg]� lh]bnf�
arih\aehkbm^�hg�ma^�fb\khaZk]g^ll�h_�khhm�\ZgZe�]^gmbg(�IkZe�Mnk`^kr&�
IkZe� G^]b\bg^&� IkZe� JZmaheh`r&� IkZe� LZ]bheh`r&� Zg]� ?g]h]hgmheh`r&�
Phenf^�+*.&�Clln^�.&�,**1&�JZ`^l�+,/'+,2(

+2(� =bkZgh&� @(� L(&� Lhfbmh&� A(� ;(&�  � Nh]^l\Zg&� D(� B(� ",*+/#(�
>^m^kfbgZmbhg�h_� khhm�]^gmbg�Zg]�\^f^gmnf�fb\khaZk]g^ll(�<kZsbebZg�
DhnkgZe�h_�IkZe�M\b^g\^l&�-�"2#&�.,*'.,.(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4�
+(�GZk^g]bg`�G&�JZjn»�@&�@bl\a^k�D&�T^ag]^k�G(� CfiZ\m�h_� bkkb`Zgm�

l^jn^g\^� hg� f^\aZgb\Ze� ikhi^kmb^l� h_� anfZg� khhm� ]^gmbg(� D� ?g]h](�
,**1�Hho5--"++#4+-,/'2

,(� Bh^g� GG&� Jbgd� @?(� =hgm^fihkZkr� ^g]h]hgmb\� k^mk^Zmf^gml4�
Zg� ZgZerlbl� [Zl^]� hg� \ebgb\Ze� mk^Zmf^gm� _bg]bg`l(� D� ?g]h](� ,**,�
>^\5,2"+,#42-.'0(�

-(�GhaZffZ]b� T(� Mh]bnf� arih\aehkbm^� bg� ^g]h]hgmb\l4� Zg� ni]Zm^�
k^ob^p(�Cgm�>^gm�D(�,**2�>^\5/2"0#4-,3'.+(�

.(� GhaZffZ]b� T&� MaZeZob� M(� ;gmbfb\kh[bZe� Z\mbobmr� h_� lh]bnf�
arih\aehkbm^�bg�̂ g]h]hgmb\l(�D�GZll�>^gm�Mh\(�,*+-�Mikbg`50,"+#4,2'-+(

/(?lmk^eZ� =&� ?lmk^eZ� =L&� >^\nk\bh� >;&� BheeZg]Z� ;=&� MbeoZ� D;(�
;gmbfb\kh[bZe� ^__b\Z\r� h_� hshgZm^]� pZm^k&� `Zl^hnl� hshg^&� lh]bnf�
arih\aehkbm^� Zg]� \aehka^qb]bg^� bg� bg_^\m^]� anfZg� khhm� \ZgZel(� Cgm�
?g]h]�D(�,**1�@^[5.*",#42/'3-(

0(M^gZ�HN&�Ahf^l�<J&�PbZggZ�G?&�<^k[^k�P<&�TZbZ�;;&�@^kkZs�==&�
MhnsZ'@beah� @D(� Cg� obmkh� Zgmbfb\kh[bZe� Z\mbobmr� h_� lh]bnf� arih\aehkbm^�
Zg]�\aehka^qb]bg^�Z`Zbglm�l^e^\m^]�lbg`e^'li^\b^l�[bh_befl(� Cgm�?g]h]�
D(�,**0�Hho5-3"++#4212'2/(�

1(�An^kblheb�>G&�GZk\a^lZg�G;&�QZefle^r�;>&�Fnfe^r�JD&�J^\hkZ�D>(�
?oZenZmbhg�h_�lf^Zk� eZr^k� k^fhoZe�[r�?>N;=�Zg]�lh]bnf�arih\aehkbm^�
pbma�nemkZlhgb\�Z`bmZmbhg(�Cgm�?g]h]�D(�,**,�GZr5-/"/#4.+2',+(

2(� Pbheb\a� >L&� =aZg]e^k� HJ(� Na^� lf^Zk� eZr^k� bg� ^g]h]hgmb\l� '� Z�
k^ob^p(�Cgm�?g]h]�D(�,*+*�DZg5.-"+#4,'+/(�

3(�Qn�F&�Gn�S&�>^g`�R&�TaZg`�M&�Tahn�>(�=hfiZkblhg�h_�ma^�^__^\m�h_�
_hnk�]^\Ze\b_rbg`�Z`^gml�\hf[bg^]�pbma�0*�=�-��lh]bnf�arih\aehkbm^�
hg�lf^Zk�eZr^k�k^fhoZe(�D�?g]h](�,*+,�GZk5-2"-#4-2+'.(�

+*(� NkZnmfZgg�?&� ;mmbg� N&�Ghag�>&� T^ag]^k�G(�Br]kh`^g�J^khqb]^�
P^klnl� Mh]bnf� Brih\aehkbm^4� ;ee� Z� GZmm^k� h_� iB9� D� ?g]h](� ,*,+�
@^[5.1",#4,31'-*,(�

++(� >híZg� B&� KZem� M(� ?__^\ml� h_� \a^eZmbg`� Z`^gml� Zg]� lh]bnf�
arih\aehkbm^� hg� fbg^kZe� \hgm^gm� h_� khhm� ]^gmbg(� D� ?g]h](� ,**+�
M^i5,1"3#4/12'2*(�

+,(� JZl\hg� @G&� EZgmhobms� EL&� MZ\kZf^gmh� J;&� Hh[k^']hl'MZgmhl�
G&� Jniibg'LhgmZgb� LG(� ?__^\m� h_� lh]bnf� arih\aehkbm^� hg� ]^gmbg^�
f^\aZgb\Ze�ikhi^kmb^l(�;�k^ob^p(�D�>^gm(�,**3�>^\5-1"+,#43*-'2(�

+-(� AnboZk\!a� G&� Ik]bhgb� O&� ;af^]� BG&� =ha^g� M&� =Zma^kbg^� DB&�
<ndb^m�@(�Mh]bnf�Brih\aehkbm^�;\\b]^gm4�;�Mrlm^fZmb\�L^ob^p(�D�?g]h](�
,*+1�DZg5.-"+#4+0',.(�

+.(�=aZn`ne^�P<&�JZgl^�;G&�AZpZeb�JH(�;]o^kl^�L^Z\mbhg�h_�Mh]bnf�
Brih\aehkbm^�]nkbg`�?g]h]hgmb\�Nk^Zmf^gm�h_�JkbfZkr�N^^ma(� Cgm�D�=ebg�
J^]bZmk�>^gm�,*+/52",#4+/-'+/0(�

+/(�>kbl\hee�=I&�>hpd^k�M?&�;g]^klhg�J&�Qbelhg�LG&�AneZ[boZeZ�E(�
?__^\ml�h_�lh]bnf�arih\aehkbm^�lhenmbhg�hg�khhm�]^gmbg^�\hfihlbmbhg(�D�
GZm^k�M\b�GZm^k�G^](�,**,�@^[5+-",#4,+3',-(

+0(� J^khmmb� M&� <bg� J&� =^\\ab� L(� Brih\aehkbm^� Z\\b]^gm� ]nkbg`�
^g]h]hgmb\�ma^kZir�pbma�g^ko^�]ZfZ`^�ǜ�;�\Zl^�k^ihkm(�;\mZ�<bhf^](�
,*+2523"+#4+*.'+*2(�

+1(� Iebo^bkZ� F>&� =ZkoZeah� =;&� Hng^l� Q&� PZe^kZ� G=&� =ZfZk`h� =B&�
Dhk`^� ;I(� ?__^\ml� h_� \aehka^qb]bg^� Zg]� lh]bnf� arih\aehkbm^� hg� ma^�
fb\khaZk]g^ll�h_�khhm�\ZgZe�]^gmbg(�IkZe�Mnk`�IkZe�G^]�IkZe�JZmahe�IkZe�
LZ]bhe�?g]h](�,**1�I\m5+*.".#4^+,/'2(�

+2(�=bkZgh&�@Z[bZgh�Lb[^bkh&�Abnl^ii^�;e^qZg]k^�Lhfbmh&�Zg]�Dhl»�
Bbe]^[kZg]h� Nh]^l\Zg(� >^m^kfbgZmbhg� h_� khhm� ]^gmbg� Zg]� \^f^gmnf�
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fb\kh� aZk]g^ll(� <kZsbebZg� DhnkgZe� h_� IkZe� M\b^g\^l(� ,**.5� 2"-#4� .,*'
.,.(

+3(� Menmsdr'Ahe][^k`� C&� GZk^^� G&� Fb[^kfZg� L&� B^ebg`� C(� ?__^\m�
h_� lh]bnf� arih\aehkbm^� hg� ]^gmbg� fb\khaZk]g^ll(� D� ?g]h](� ,**.�
>^\5-*"+,#422*',(�

,*(IrZksÌg� ;&� =hk]^kh� ;G&� Qabmme^� G(� Cffnghablmh\a^fb\Ze�
^oZenZmbhg�h_�ma^�^__^\ml�h_�lh]bnf�arih\aehkbm^�hg�]^gmbg�\heeZ`^g�Zg]�
`er\hlZfbgh`er\Zgl(�D�?g]h](�,**,�GZk5,2"-#4+/,'0(

,+(� B(� Is`nk� Is]^fbk&� BZmb\^� >h`Zg� <nsh`en&� M^fkZ� �Zem&� TZ_^k�
=(� �^ak^eb&� ?eb_� PZkhe&� ;[b]bg� N^f^e(� =a^fb\Ze� Zg]� OemkZfhkiaheh`b\�
?__^\ml�h_�?mare^g^]bZfbg^m^mkZZ\^mb\�;\b]�Zg]�Mh]bnf�Brih\aehkbm^�bg�
Shng`�Zg]�Ie]�Lhhm�=ZgZe�>^gmbg(�DhnkgZe�h_�?g]h]hgmb\l(�,*+,5�-2",#4�
,*.',*2(�

,,(� Bn� R&� J^g`� S&� Mnf� =J&� Fbg`� D(� ?__^\ml� h_� \hg\^gmkZmbhgl� Zg]�
^qihlnk^� mbf^l� h_� lh]bnf� arih\aehkbm^� hg� ]^gmbg� ]^ikhm^bgZmbhg4�
Zmm^gnZm^]� mhmZe� k^_e^\mbhg� @hnkb^k� mkZgl_hkf� bg_kZk^]� li^\mkhl\hir�
lmn]r(�D�?g]h](�,*+*�>^\5-0"+,#4,**2'++(�

,-(� ;leZgmZl� ??&� <nsh`en� B>&� ;emng]ZlZk� ?&� M^ki^k� ;(� ?__^\m� h_�
?>N;&� lh]bnf� arih\aehkbm^&� Zg]� \aehka^qb]bg^� `en\hgZm^� pbma� hk�
pbmahnm� lnk_Z\^� fh]b_b^kl� hg� ]^gmbg� fb\khaZk]g^ll(� D� ?g]h](� ,*+.�
Dng5.*"0#4210'3(�

,.(�TaZg`�E&�Ebf�SE&�=Z]^gZkh�G&�<krZg�N?&�Mb]hp�MD&�Fhnlabg^�LD&�
Fbg`� DK&�JZlae^r�>B&�NZr�@L(�?__^\ml�h_� ]b__^k^gm� ^qihlnk^� mbf^l�Zg]�
\hg\^gmkZmbhgl� h_� lh]bnf� arih\aehkbm^)^mare^g^]bZfbg^m^mkZZ\^mb\�
Z\b]� hg� ma^� lmkn\mnkZe� bgm^`kbmr� h_� fbg^kZebs^]� ]^gmbg(� D� ?g]h](� ,*+*�
DZg5-0"+#4+*/'3(

,/(�Qhg`�>N&�=a^ng`�AM(�?qm^glbhg�h_�[Z\m^kb\b]Ze�^__^\m�h_�lh]bnf�
arih\aehkbm^�bgmh�]^gmbgZe�mn[ne^l(�D�?g]h](�,*+.�Dng5.*"0#42,/'3(�

,0(� Thn� F&� Ma^g� S&� Fb� Q&� BZZiZlZeh� G(� J^g^mkZmbhg� h_� lh]bnf�
arih\aehkbm^�bgmh�]^gmbg(�D�?g]h](�,*+*�GZr5-0"/#413-'0(

,1(� KbZg� Q&� Ma^g� S&� BZZiZlZeh� G(� KnZgmbmZmbo^� ZgZerlbl� h_� ma^�
^__^\m�h_� bkkb`Zgm�lhenmbhg�l^jn^g\^l�hg�]^gmbg�^khlbhg(�D�?g]h](�,*++�
I\m5-1"+*#4+.-1'.+(

,2(� ZkmZkb� N&� <Z\afZgg� F&� TZg\Zg� L@&� PboZg� LL&� >nZkm^� G;B&�
<kZfZgm^� =G(� ;gZerlbl� h_� ma^� ^__^\ml� h_� l^o^kZe� ]^\Ze\b_rbg`� Z`^gml�
Zehg^� Zg]� bg� \hf[bgZmbhg� pbma� lh]bnf� arih\aehkbm^� hg� ma^� \a^fb\Ze�
\hfihlbmbhg�h_�]^gmbg^(�Cgm�?g]h]�D(�,*+2�DZg5/+�Mniie�+4^.,'^/.(

,3(�GZk^g]bg`�G&�JZjn»�@&�@bl\a^k�D&�T^ag]^k�G(�CfiZ\m�h_�bkkb`Zgm�
l^jn^g\^� hg� f^\aZgb\Ze� ikhi^kmb^l� h_� anfZg� khhm� ]^gmbg(� D� ?g]h](�
,**1�Hho5--"++#4+-,/'2(

-*(� TZiZkheeb� >Zgbeh&� MZjnr� JZneh� =»lZk&� =kns'@beah� ;gmhgbh�
GbkZg]Z(�?__^\m�h_�lh]bnf�arih\aehkbm^�Zg]�^]mZ�bkkb`Zmbhg&�bg]bob]nZeer�
Zg]� bg� Zem^kgZmbhg&� hg� ]^gmbg� fb\khaZk]g^ll� Zm� ma^� _nk\Zmbhg� Zk^Z� h_�
fZg]b[neZk�fheZkl(�<kZs(�>^gm(�D(�,*+,5�,-"0#4�0/.'0/2(�

-+(� Abl^e^� GZkbZ� =hkk^k&� Lh[^kmZ� =Zkhebg^� <knl\ab� ;ehglh&�
GZkbZ� @^kgZg]Z� AkZg]h&� ;gZ� @e³obZ� MZg\a^l� <hk`^l&� L^`bgZ� GZkbZ�

JniibgLhgmZgb(� ?__^\m� h_� lh]bnf� arih\aehkbm^� hg� ikbfZkr� ]^gmbgǜ;�
l\Zggbg`�^e^\mkhg�fb\khl\hir� "M?G#�^oZenZmbhg(�DhnkgZe�h_�>^gmblmkr(�
,**05�-.�"1#4�./.'./3(�

-,(� N;LN;LC&� NZebmZ&� <;=BG;HH&� Fn\bZgh&� G;FCT;&� ;fZg]Z�
AZk\bZ�;eo^l&�;H>L;>?&�@eZobZgZ�<hf[Zk]Z&�>O;LN?&�GZk\h�;gmhgbh�
Bng`Zkh&�  � <L;G;HN?&� =ehobl� Ghgm^bkh(� Nblln^� ]bllhenmbhg� Zg]�
fh]b_b\Zmbhgl� bg� ]^gmbg� \hfihlbmbhg� [r� ]b__^k^gm� lh]bnf� arih\aehkbm^�
\hg\^gmkZmbhgl(�DhnkgZe�h_�;iieb^]�IkZe�M\b^g\^(�,*+05,."-#4�,3+',32(�

--(�An�FM&�BnZg`�RK&�Akb__bg�<&�<^k`^khg�<L&�JZlae^r�>B&�Hbn�FH&�
NZr� @L(� Jkbfnf� ghg� gh\^k^� '� Na^� ^__^\ml� h_� lh]bnf� arih\aehkbm^� hg�
]^gmbg�Zl�nl^]�bg�^g]h]hgmb\l(�;\mZ�<bhfZm^k(�,*+1�I\m�+50+4+..'+/0(

-.(�GZ\^]h� LA&� P^kaZZ`^g� <&� Q^ll^ebgd� JL&� P^klenbl� G&� oZg� ]^k�
Menbl� FQ(� Cg_en^g\^�h_� k^_k^laf^gm)Z\mboZmbhg� \r\e^l� Zg]� m^fi^kZmnk^�
kbl^� hg� ma^� k^Z\mbhg� kZm^� h_� lh]bnf� arih\aehkbm^� pbma� [hobg^� ]^gmbg^�
]nkbg`�nemkZlhgb\�Z\mboZm^]�bkkb`Zmbhg(�Cgm�?g]h]�D(�,*+.�@^[5.1",#4+.1'
/.(

-/(�Aablb� ;=&�Ehii^k�JG&�<Ze]Zllh�@?&�MmÎkf^k�=J&�Lhllb'@^]^e^�
A&�Mm^b^k�F&�]^�@b`n^bk^]h�D;&�Ghk`^gmZe�L>&�Pb^k'J^ebll^k�@P(�?__^\m�h_�
lni^khqb]bs^]�pZm^k� Zg]� lh]bnf� arih\aehkbm^&� Zllh\bZm^]� hk� ghm�pbma�
?>N;&� hg� hk`Zgb\� Zg]� bghk`Zgb\� \hfihg^gml� h_� [hobg^� khhm� ]^gmbg(� D�
?g]h](�,*+/�Dng5.+"0#43,/'-*(

-0(�=nee^g�DE&�Q^Zee^Zgl�D;&�EbkdiZmkb\d�N=&�SZ\\bgh�DG(�Na^�^__^\m�
h_� 2(,/�� lh]bnf� arih\aehkbm^� hg� ]^gmZe� inei� ]bllhenmbhg� Zg]� ]^gmbg�
_e^qnkZe�lmk^g`ma�Zg]�fh]nenl(�D�?g]h](�,*+/�Dng5.+"0#43,*'.(

-1(� JZeZssb&� @eZobh&� <eZlb&� ;g]k^Z&� GhaZffZ]b&� TZa^]&� @Z[[kh&�
GZllbfh� >^e&�  ?lmk^eZ&� =Zkehl(� J^g^mkZmbhg� h_� Mh]bnf� Brih\aehkbm^�
Gh]b_b^]� pbma� Mnk_Z\mZgml� bgmh� Lhhm� =ZgZe� >^gmbg(� <kZsbebZg� >^gmZe�
DhnkgZe(�,*+04�,1",#4�,*2',+0(�

-2(� MZaZ� MA&� MaZkfZ� P&� <aZkZ]pZc� ;&� MakboZlmZoZ� J&� MZaZ� GE&�
>n[^r�M&�EZeZ�M&�AnimZ�M(�?__^\mbo^g^ll�h_�PZkbhnl�?g]h]hgmb\�Ckkb`Zgml�
hg�ma^�Gb\kh'BZk]g^ll�h_�ma^�Lhhm�=ZgZe�>^gmbg4�;g�bg�obmkh�Mmn]r(�D�=ebg�
>bZ`g�L^l(�,*+1�;ik5++".#4T=*+'T=*.(

-3(�<hlZb]�@&�;dl^e�B&�GZdhpdZ�M&�;sbf�;;(�Mnk_Z\^�Zg]�lmkn\mnkZe�
\aZg`^l� bg� khhm� ]^gmbg^� [r� oZkbhnl� \a^eZmbg`� lhenmbhgl� nl^]� bg�
k^`^g^kZmbo^�^g]h]hgmb\l(�Cgm�?g]h]�D(�,*,*�I\m5/-"+*#4+.-2'+../(

.*(� Lb[^bkh� DM&� GÎg\ahp� ?;&� @^kk^bkZ� <hk]bgb� ?;&� ]^� Iebo^bkZ� ]Z�
LhlZ� QF&� <hmmbgh� G=(� ;gmbfb\kh[bZe� Na^kZi^nmb\l� bg� L^`^g^kZmbo^�
?g]h]hgmb\l4�;�M\hibg`�L^ob^p(�D�?g]h](�,*,*�M^i5.0"3M#4M++/'M+,1(�

.+(� Bb``bglD(J(N(&;emfZg>(A(Cg4;ll^llbg`Lbldh_<bZlbgCg\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(�

.,(� 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(
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+3( Ckbl� Menmsdr'Ahe][^k`&� GZgZe� GZk^^&� L^no^g� Fb[^kfZg&� CeZgZ�
B^ebg`(� ?__^\m� h_� Mh]bnf� Brih\aehkbm^� hg� >^gmbg� Gb\khaZk]g^ll(�
DhnkgZe�h_�?g]h]hgmb\l&�Phenf^�-*&�Clln^�+,&�,**.&�JZ`^l�22*'22,(

,*( ;e^cZg]kh� IrZksÌg&� ;gZ� G(� =hk]^kh&� GZkmZ� Qabmme^(
Cffnghablmh\a^fb\Ze�?oZenZmbhg�h_�ma^�?__^\ml�h_�Mh]bnf�Brih\aehkbm^�
hg�>^gmbg�=heeZ`^g�Zg]�Aer\hlZfbgh`er\Zgl(�DhnkgZe�h_�?g]h]hgmb\l&�
Phenf^�,2&�Clln^�-&�,**,&�JZ`^l�+/,'+/0(

,+( B(� Is`nk� Is]^fbk&� BZmb\^� >h`Zg� <nsh`en&� M^fkZ� �Zem&� TZ_^k
=( �^ak^eb&� ?eb_� PZkhe&� ;[b]bg� N^f^e(� =a^fb\Ze� Zg]� OemkZfhkiaheh`b\�
?__^\ml�h_�?mare^g^]bZfbg^m^mkZZ\^mb\�;\b]�Zg]�Mh]bnf�Brih\aehkbm^�bg�
Shng`�Zg]�Ie]�Lhhm�=ZgZe�>^gmbg(�DhnkgZe�h_�?g]h]hgmb\l&�Phenf^�-2&�
Clln^�,&�,*+,&�JZ`^l�,*.',*2(

,,( RbZheb�Bn&�SZgp^g�J^g`&�=a^^'i^g`�Mnf&�Dngjb�Fbg`(�?__^\ml�h_
=hg\^gmkZmbhgl�Zg]�?qihlnk^�Nbf^l�h_�Mh]bnf�Brih\aehkbm^�hg�>^gmbg�
>^ikhm^bgZmbhg4�;mm^gnZm^]�NhmZe�L^_e^\mbhg�@hnkb^k�NkZgl_hkf�Cg_kZk^]�
Mi^\mkhl\hir� Mmn]r(� DhnkgZe� h_� ?g]h]hgmb\l&� Phenf^� -0&� Clln^� +,&�
,*+*&�JZ`^l�,**2',*++(

,-( ?]Z� ?(� ;leZgmZl&� BZmb\^� >h`Zg� <nsh`en&� ?fk^� ;emng]ZlZk&
;af^m�M^ki^k(�?__^\m�h_�?>N;&�Mh]bnf�Brih\aehkbm^&�Zg]�=aehka^qb]bg^�
Aen\hgZm^�pbma�hk�pbmahnm�Mnk_Z\^�Gh]b_b^kl�hg�>^gmbg�Gb\khaZk]g^ll(�
DhnkgZe�h_�?g]h]hgmb\l&�Phenf^�.*&�Clln^�0&�,*+.&�JZ`^l�210'213(

,.( EZb� TaZg`&� Shng`� Erng`� Ebf&� Gbe^gZ� =Z]^gZkh&� NahfZl� ?(
<krZg&� Mm^iaZgb^� D(� Mb]hp&� Lh[^km� D(� Fhnlabg^&� Dng'jb� Fbg`&� >Zob]�
B(� JZlae^r&� @kZgdebg� L(� NZr(� ?__^\ml� h_� >b__^k^gm� ?qihlnk^� Nbf^l� Zg]�
=hg\^gmkZmbhgl� h_� Mh]bnf� Brih\aehkbm^)?mare^g^]bZfbg^m^mkZZ\^mb\
;\b]� hg� ma^� Mmkn\mnkZe� Cgm^`kbmr� h_� Gbg^kZebs^]� >^gmbg&� DhnkgZe� h_�
?g]h]hgmb\l&�Phenf^�-0&�Clln^�+&�,*+*&�JZ`^l�+*/'+*3(

,/( >^[[b^�N(M(�Qhg`&�AZkr�M(J(�=a^ng`(�?qm^glbhg�h_�<Z\m^kb\b]Ze
?__^\m� h_� Mh]bnf� Brih\aehkbm^� bgmh� >^gmbgZe� Nn[ne^l(� DhnkgZe� h_�
?g]h]hgmb\l&�Phenf^�.*&�Clln^�0&�,*+.&�JZ`^l�2,/'2,3(

,0( Fbg`� Thn&� SZ� Ma^g&� Q^b� Fb&� GZkdnl� BZZiZlZeh(� J^g^mkZmbhg� h_
Mh]bnf�Brih\aehkbm^� bgmh�>^gmbg(�DhnkgZe�h_�?g]h]hgmb\l&�Phenf^�-0&�
Clln^�/&�,*+*&�JZ`^l�13-'130(

,1( Q^b�KbZg&�SZ�Ma^g&�GZkdnl�BZZiZlZeh(�KnZgmbmZmbo^�;gZerlbl�h_
ma^�?__^\m�h_�Ckkb`Zgm�Mhenmbhg�M^jn^g\^l�hg�>^gmbg�?khlbhg(�DhnkgZe�h_�
?g]h]hgmb\l&�Phenf^�-1&�Clln^�+*&�,*++&�JZ`^l�+.-1'+..+(

,2( ƟZkmZkb&� N&�<Z\afZgg&� F&� TZg\Zg&�L@&� PboZg&�LL&�>nZkm^&�G;B&
<kZfZgm^&� =G(� ;gZerlbl� h_� ma^� ^__^\ml� h_� l^o^kZe� ]^\Ze\b_rbg`� Z`^gml�
Zehg^� Zg]� bg� \hf[bgZmbhg� pbma� lh]bnf� arih\aehkbm^� hg� ma^� \a^fb\Ze�
\hfihlbmbhg� h_� ]^gmbg^(� Cgm^kgZmbhgZe� ?g]h]hgmb\� DhnkgZe&� /+&� ^.,ǜ�
^/.&�,*+2(

,3( GhgbdZ� GZk^g]bg`&� @kZgd� JZjn»&� D^gl� @bl\a^k&� GZmmabZl�
T^ag]^k(� CfiZ\m� h_� Ckkb`Zgm� M^jn^g\^� hg� G^\aZgb\Ze� Jkhi^kmb^l� h_�
BnfZg�Lhhm�>^gmbg(�DhnkgZe�h_�?g]h]hgmb\l&�Phenf^�--&�Clln^�++&�,**1&�
JZ`^l�+-,/'+-,2(

-*( TZiZkheeb� >Zgbeh&� MZjnr� JZneh� =»lZk&� =kns'@beah� ;gmhgbh�
GbkZg]Z(�?__^\m�h_�lh]bnf�arih\aehkbm^�Zg]�^]mZ�bkkb`Zmbhg&�bg]bob]nZeer�
Zg]� bg� Zem^kgZmbhg&� hg� ]^gmbg� fb\khaZk]g^ll� Zm� ma^� _nk\Zmbhg� Zk^Z� h_�
fZg]b[neZk�fheZkl(�<kZs(�>^gm(�D(�,*+,5�,-"0#4�0/.'0/2(

-+( Abl^e^� GZkbZ� =hkk^k&� Lh[^kmZ� =Zkhebg^� <knl\ab� ;ehglh&� GZkbZ
@^kgZg]Z�AkZg]h&�;gZ�@e³obZ�MZg\a^l�<hk`^l&�L^`bgZ�GZkbZ�Jniibg'

LhgmZgb(�?__^\m�h_� lh]bnf�arih\aehkbm^�hg�ikbfZkr�]^gmbgǜ;�l\Zggbg`�
^e^\mkhg�fb\khl\hir�"M?G#�^oZenZmbhg(�DhnkgZe�h_�>^gmblmkr&�Phenf^�-.&�
Clln^�1&�,**0&�JZ`^l�./.'./3(

-,( N;LN;LC&� NZebmZ&� <;=BG;HH&� Fn\bZgh&� G;FCT;&� ;fZg]Z
AZk\bZ�;eo^l&�;H>L;>?&�@eZobZgZ�<hf[Zk]Z&�>O;LN?&�GZk\h�;gmhgbh�
Bng`Zkh&� �<L;G;HN?&�=ehobl�Ghgm^bkh(�",*+0#(�Nblln^�]bllhenmbhg�Zg]�
fh]b_b\Zmbhgl� bg� ]^gmbg� \hfihlbmbhg� [r� ]b__^k^gm� lh]bnf� arih\aehkbm^�
\hg\^gmkZmbhgl(�DhnkgZe�h_�;iieb^]�IkZe�M\b^g\^&�,."-#&�,3+',32(

--( Fb'laZ�An&�Rn^'jbg`�BnZg`&�<kZg]hg�Akb__bg&�<kbZg�L(�<^k`^khg&
>Zob]�B(�JZlae^r&�Fb'gZ�Hbn&�@kZgdebg�L(�NZr(�Jkbfnf�ghg�gh\^k^�ǜ�Na^�
^__^\ml�h_�lh]bnf�arih\aehkbm^�hg�]^gmbg�Zl�nl^]�bg�^g]h]hgmb\l(�;\mZ�
<bhfZm^kbZebZ&�Phenf^�0+&�,*+1&�JZ`^l�+..'+/0(

-.( GZ\^]h&�LA&�P^kaZZ`^g&�<&�Q^ll^ebgd&�JL&�P^klenbl&�G&�oZg�]^k
Menbl&�FQG(�Cg_en^g\^�h_�k^_k^laf^gm)Z\mboZmbhg�\r\e^l�Zg]�m^fi^kZmnk^�
kbl^� hg� ma^� k^Z\mbhg� kZm^� h_� lh]bnf� arih\aehkbm^� pbma� [hobg^� ]^gmbg^�
]nkbg`�nemkZlhgb\�Z\mboZm^]�bkkb`Zmbhg(�Cgm^kgZmbhgZe�?g]h]hgmb\�DhnkgZe&�
.1&�+.1ǜ�+/.&�,*+.(

-/( ;e^qZg]k^� =hkk¼Z� Aablb&� JZmk¿\bZ� GZkbZ� Jheb� Ehii^k&� @e³obZ
?(L(� <Ze]Zllh&� =Zkhebg^� J(� MmÎkf^k&� AbZfib^kh� Lhllb'@^]^e^&� Fbobn�
Mm^b^k&� Dhl»�;gmhgbh�Jheb� ]^� @b`n^bk^]h&�L^gZmZ�>hkg^ee^l�Ghk`^gmZe&�
@Z[bZgZ�Pb^bkZ�Pb^k'J^ebll^k(�?__^\m�h_�Mni^khqb]bs^]�QZm^k�Zg]�Mh]bnf�
Brih\aehkbm^&�;llh\bZm^]�hk�Hhm�pbma�?>N;&�hg�Ik`Zgb\�Zg]� Cghk`Zgb\�
=hfihg^gml�h_�<hobg^�Lhhm�>^gmbg(�DhnkgZe�h_�?g]h]hgmb\l&�Phenf^�.+&�
Clln^�0&�,*+/&�JZ`^l�3,/'3-*(

-0( DZf^l�E(N(�=nee^g&�DZf^l�;(�Q^Zee^Zgl&�Nbfhmar�=(�EbkdiZmkb\d&�
Dhag�G(� SZ\\bgh(�Na^�?__^\m�h_�2(,/��Mh]bnf�Brih\aehkbm^�hg�>^gmZe�
Jnei�>bllhenmbhg�Zg]�>^gmbg�@e^qnkZe�Mmk^g`ma�Zg]�Gh]nenl(�DhnkgZe�h_�
?g]h]hgmb\l&�Phenf^�.+&�Clln^�0&�,*+/&�JZ`^l�3,*'3,.(

-1( JZeZssb&� @eZobh&� <eZlb&� ;g]k^Z&� GhaZffZ]b&� TZa^]&� @Z[[kh&
GZllbfh� >^e&�  � ?lmk^eZ&� =Zkehl(� ",*+0#(� J^g^mkZmbhg� h_� Mh]bnf�
Brih\aehkbm^� Gh]b_b^]� pbma� Mnk_Z\mZgml� bgmh� Lhhm� =ZgZe� >^gmbg(�
<kZsbebZg�>^gmZe�DhnkgZe&�,1",#&�,*2',+0(

-2( MZaZ&�M(�A(&�MaZkfZ&�P(&�<aZkZ]pZc&�;(&�MakboZlmZoZ&�J(&�MZaZ&
G(�E(&�>n[^r&�M(&�EZeZ&�M(&� �AnimZ&�M(�",*+1#(�?__^\mbo^g^ll�h_�PZkbhnl
?g]h]hgmb\�Ckkb`Zgml�hg�ma^�Gb\kh'BZk]g^ll�h_�ma^�Lhhm�=ZgZe�>^gmbg4�
;g� bg� obmkh� Mmn]r(� DhnkgZe� h_� \ebgb\Ze� Zg]� ]bZ`ghlmb\� k^l^Zk\a4� D=>L&�
++".#&�T=*+ǜT=*.(

-3( <hlZb]&�@(&�;dl^e&�B(&�GZdhpdZ&�M(�Zg]�;sbf&�;(�",*,*#&�Mnk_Z\^
Zg]� lmkn\mnkZe� \aZg`^l� bg� khhm� ]^gmbg� [r� oZkbhnl� \a^eZmbg`� lhenmbhgl�
nl^]� bg� k^`^g^kZmbo^� ^g]h]hgmb\l(� Cgm� ?g]h]� D(� ;\\^im^]� ;nmahk�
GZgnl\kbim(

.*( >(� 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(
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Planning is the main success factor in obtaining 
a harmonious and minimally invasive result 
with direct anterior restorations after orthodontic 
treatment

O. Naidyonova
Private dental practice, Karaganda, Kazakhstan

Abstract
Ikmah]hgmb\� mk^Zmf^gm� fZr� e^Z]� mh� ma^� iZmb^gml� ]bllZmbl_Z\mbhg� pbma� ma^� Zgm^kbhk� m^^ma�fb\kh^lma^mb\l(� Nabl� \Zl^�

k^ihkm�]^fhglmkZm^l�ma^�k^Zlhgl�h_�Zgm^kbhk�]bk^\m�k^lmhkZmbhgl�\ahb\^�Z_m^k�]b`bmZe�fh\d'nil�Zg]�iZmb^gm�\hfiebZg\^(�
Na^�\ebgb\Ze�ikh\^]nk^l� bfikho^]� ma^�iZmb^gm!l�hkZe�^lma^mb\l�h_� m^^ma(�;m�hg^�p^^d� k^\Zee� ma^�`^g^kZe�hnmehhd�h_� ma^�
fZqbeeZkr�Zgm^kbhk�m^^ma�pZl�\hglb]^k^]�gZmnkZe�Zg]�^lma^mb\Ze(�=ebgb\Zeer&�k^lmhkZmbhgl�]^fhglmkZm^]�gh�]bl\hehkZmbhgl�
Zg]�]bliheblabg`(

E^rphk]l4�Zgm^kbhk�]bk^\m�k^lmhkZmbhgl&�]bk^\m�fh\d'ni&�hkmah]hgmb\�mk^Zmf^gm�^lma^mb\l(

L^\^bo^]4�+3(*0(,*,*5�k^obl^]4�-*(*1(,*,*5�Z\\^im^]4�*0(*2(,*,*(

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

@hk�\bmZmbhg4�I(�HZb]rhghoZ(�JeZggbg`�bl�ma^�fZbg�ln\\^ll�_Z\mhk�bg�h[mZbgbg`�Z�aZkfhgbhnl�Zg]�fbgbfZeer�bgoZlbo^�
k^lnem� pbma� ]bk^\m� Zgm^kbhk� k^lmhkZmbhgl� Z_m^k� hkmah]hgmb\� mk^Zmf^gm(� ?g]h]hgmb\l� mh]Zr(� ,*,*5� +2"-#401'1*(� >IC4�
+*(-0-11)+02-',32+',*,*'+2'-'01'1*(

INTRODUCTION
GZgr� \ebgb\Ze� lbmnZmbhgl� ln\a� Zl� mhhma� ]bl\hehkZmbhg&�

^qm^glbo^�_kZ\mnk^l&�hkmah]hgmb\�hnm\hf^l�hk�]^gmZe�\Zkb^l�
e^lbhgl� fZr� \Znl^� Zg� bfihkmZgm� bfiZbkf^gm� bg� ^lma^mb\�
Zii^ZkZg\^�Zg]�lfbe^�aZkfhgr� U+W(�=hfihlbm^� k^lbg�aZl�
[^^g� \hglb]^k^]� Z� ngbo^klZe� k^lmhkZmbo^� fZm^kbZe� nl^]�
bg� lmk^ll'[^Zkbg`� Zk^Zl� bg� Zgm^kbhk� ^lma^mb\l� U,W(� L^\^gm�
^lma^mb\� \hfihlbm^� k^lbg� fZm^kbZel� aZo^� lbfbeZk� iarlb\Ze�
Zg]�f^\aZgb\Ze�ikhi^kmb^l�mh�maZm�h_�ma^�gZmnkZe�mhhma�Zg]�
ihll^ll�Zg�Zii^ZkZg\^�ebd^�gZmnkZe�]^gmbg�Zg]�^gZf^e�U-W(
Na^� ]b`bmZe� ieZggbg`� Zeehpl� mh� ^oZenZm^� ma^� ^lma^mb\�

k^eZmbhglabi�Zfhg`�ma^�m^^ma&�`bg`boZ&�lfbe^&�Zg]�_Z\^(�Na^�
nl^�h_�]b`bmZe� mhhel�h__^kl�]^gmblml�Zg]� m^\agb\bZgl�Z�g^p�
i^kli^\mbo^� _hk�]bZ`ghlbl�Zg]� mk^Zmf^gm�ieZg&� _Z\bebmZmbg`�
Zg]� bfikhobg`� ma^� \hffngb\Zmbhg� Zfhg`� ]^gmblm&�
m^\agb\bZg&� Zg]� iZmb^gm� U.'1W&� ahp^o^k� ghm� Zee� ]b`bmZe�
lhenmbhgl�Zk^�Z[e^�mh�lZmbl_r�iZmb^gml�\hfik^a^glbo^er(
Na^� Zbf� h_� mabl� \Zl^� k^ihkm� bl� mh� ]^fhglmkZm^� ]bk^\m�

Zgm^kbhk�k^lmhkZmbhg�mh�bfikho^�^lma^mb\l�Z_m^k�hkmah]hgmb\�
mk^Zmf^gm�pbma�ma^�]bk^\m�ZiikhZ\a(

CASE REPORT
;� .*'r^Zk'he]� _^fZe^� iZmb^gm&� Z_m^k� hkmah]hgmb\�

mk^Zmf^gm&� Ziieb^]� pbma� ^lma^mb\l� bfiZbkf^gm(� "@b`nk^l�
+&�,&�-#(�;\\hk]bg`�mh�ma^�iZmb^gm&�ǟma^�m^^ma�Zk^�ghm�pabm^�
^ghn`a�Zg]�o^kr�lfZee�\hfiZk^]�mh�fr�_Z\^Ǡ(�Ma^�phne]�
ebd^�mh�aZo^�o^g^^kl�bg�hk]^k�mh�aZo^�eZk`^k&�pabm^&�gZmnkZe&�
^o^g�m^^ma&�mkbZg`neZk�bg�laZi^&�pbma�Z�mkZgliZk^gm�^]`^(

Fig. 1. Initial clinical view.

Fig. 2. Clinical view with retractors showing 
anterior maxillary teeth impairment.

Fig. 3. Initial color determination.
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Cm� pZl� ]^\b]^]� mh� lmZkm� pbma� pabm^gbg`� [^_hk^� ieZ\bg`�
ma^�o^g^^kl�mh�fbgbfbs^�ik^iZkZmbhg(�;_m^k�]^m^kfbgbg`�ma^�
bgbmbZe�\hehk�h_�ma^�m^^ma�nlbg`�ma^�PbmZ�->�GZlm^k�Zg]�PbmZ�
?ZlrMaZ]^�P�laZ]^l�Zl�+G,�"@b`nk^�-#&�ikh_^llbhgZe�hkZe�
ar`b^g^�pZl�\Zkkb^]�hnm�Zg]�ma^�g^qm�]Zr�bm�pZl�[^`ng�mh�
\Zkkr�hnm�\ebgb\Ze�pabm^gbg`�pbma�ma^�Jabebil�TIIG.�eZfi'
Z\mboZm^]� lrlm^f(� Cff^]bZm^er� Z_m^k� ma^� ikh\^]nk^&� ma^�
\hehk�+G+�pZl�h[mZbg^](�"@b`nk^�.#(
;_m^k�pabm^gbg`�]bZ`ghlmb\l�Zg]�fh]^ebg`�ma^�eZrhnm�h_�

hnk�_nmnk^�o^g^^kl�p^k^�bgbmbZm^](�;�]b`bmZe�bfik^llbhg�pZl�
h[mZbg^]�nlbg`�ma^�@hgZGr=khpg�bgmkZhkZe�l\Zgg^k�"@b`nk^�

/#(�L^lmhkZmbhg�]^lb`g�pZl�ikhob]^]�pbma�?qh=;>�ikh`kZf�
"@b`nk^�0#(�Gh]^ebg`�ma^�eZrhnm�nlbg`�Z�]b`bmZe�ikhmh\he�\Zg�
lb`gbɗ\Zgmer� k^]n\^� ]^lb`g� mbf^� \hfiZk^]� mh� Z� pZq'ni�
m^\agbjn^(�Q^�\Zg�ikhob]^�ma^�iZmb^gm�pbma�l^o^kZe�himbhgl�
_hk�m^^ma�bg�ma^�lahkm^lm�ihllb[e^�mbf^(�;elh&�b_�g^\^llZkr&�
p^�\Zg�^Zlber�fZd^�Z]cnlmf^gml�mh�ma^�laZi^�h_�ma^�m^^ma&�
]bl\nllbg`�bm�pbma�ma^�iZmb^gm(
;_m^k�maZm&� ma^�]bZ`ghlmb\�himbhgl�p^k^�ikbgm^]�pbma�->�

ikbgm^k(�;� lbeb\hg^� bfik^llbhg�pZl� mZd^g� _khf� ma^�fh]^e(�
Gh\d'ni�pZl�fZ]^�nlbg`�;\krm^fi�_Zlm�aZk]^gbg`�ieZlmb\(�
;� iahmh� ikhmh\he� pbma� ma^� _Z\^� bl� k^jnbk^]� mh� ^oZenZm^�

Fig. 4. Color determination after tooth whitening.

Fig. 5. Digital impression.

Fig. 6. Digital wax-up of the future restorations.

Fig. 7. First mock-up based on the patient wishes.

Fig. 8. Second mock-up based on the esthetic rules.

Fig. 9. New first mock-up tried 
in the next appointment.

Fig. 10. New second mock-up tried 
in the next appointment.

Fig. 11. Direct mock-up technique.
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ma^� laZi^� h_� ma^� m^^ma� _khf� ma^� _Z\^(� Na^� ɗklm�fh\d'ni�
"@b`nk^�1#�pZl�fZ]^�[Zl^]�hg�ma^�iZmb^gm!l�pbla^l�ǜ�eZk`^�
mkbZg`neZk�m^^ma(�Na^�l^\hg]�"@b`nk^�2#�pZl�fZ]^�_h\nlbg`�
hg�ma^�Z^lma^mb\�[^eb^_l&�lbg\^�ma^�mkbZg`neZk�laZi^�]b]�ghm�
ɗm�bgmh�ma^�iZmb^gm!l�Zii^ZkZg\^(�;_m^k�mkrbg`�bm�hg&�bm�mnkg^]�
hnm�maZm�ghg^�h_�ma^l^�]^lb`gl�f^m�a^k�^qi^\mZmbhgl(�Na^�
iZmb^gm�bl�l\a^]ne^]�_hk�ma^�g^qm�oblbm(�Nph�g^p�]bZ`ghlmb\�
dbml�p^k^�ikh]n\^](�Q^� mkr� bm�hg� bg� ma^�fhnma� "@b`nk^l�3&�
+*#(
<nm� ma^� iZmb^gm� Z`Zbg� bl� ghm� lZmblɗ^]� pbma� h__^k^]�

himbhgl(� ;\\hk]bg`� mh� ma^� iZmb^gm4� ǟ<^mm^k&� [nm� fZr[^�
mkbZg`neZk�]h^lg!m�lnbm�f^9�<nm�C�]hg!m�ebd^�i^hie^�ebd^�ma^l^�
^bma^k(��;m�mabl�ihbgm&�C�ng]^klmZg]�maZm&�]^libm^�ma^�]b`bmZe�
ikhmh\he�Zg]�bml�li^^]&�p^�\Zg�^qi^kbf^gm�pbma�m^fihkZkr�
eZrhnml�_hk�Zg�bgɗgbm^er�ehg`�mbf^&�[nm�p^�pbee�g^o^k�k^Z\a�Zg�
Z`k^^f^gm(�;g]�^o^g�fhk^�lh&� ma^k^�\Zg�[^�gh�jn^lmbhg�
h_�Zgr�o^g^^kl&�lbg\^�[r�bgm^ko^gbg`�bgoZlbo^er&�p^�pbee�gh�
ehg`^k�[^�Z[e^�mh�^Zlber�\hkk^\m�ma^�lbmnZmbhg�b_�g^\^llZkr&�
Zg]�mabl�pbee�hger�^gmZbe�Z�an`^�Zfhngm�h_�pZlm^]�mbf^�Zg]�
fhg^r�_hk�k^phkd�bg�Zg�Zmm^fim�mh�ie^Zl^�ma^�iZmb^gm(�Ik�p^�
`^m�Z�iZmb^gm�pbma�Z�g^`Zmbo^�Zmmbmn]^�mhpZk]l�nl(� Cg�ln\a�
Z�lbmnZmbhg&�p^�g^^]�Z�fbgbfZeer�bgoZlbo^�f^mah]�bg�pab\a�
bm�pbee�[^�ihllb[e^�mh�k^mnkg�^o^krmabg`�mh� bml�hkb`bgZe�lmZm^�
pbmahnm� ehll(� >bk^\m� k^lmhkZmbhgl� p^k^� h__^k^](� ;_m^k� Zee&�

ɗklmer&�p^�\Zg�^Zlber�k^fho^�bm&�b_�ln]]^ger�ma^�iZmb^gm�]h^l�
ghm�ebd^�lhf^mabg`(�M^\hg]er&�b_�Z]]bmbhgZe�Z]cnlmf^gml�Zk^�
ln]]^ger�g^^]^]&�ma^r�pbee�[^�^Zlr�mh�fZd^�Zg]�\aZg`^l�
\Zg�[^�fZ]^�bg�hg^�oblbm(
@hk�jnb\d� bgm^kZ\mbhg�pbma� ma^�iZmb^gm�Zg]� oblnZebsZmbhg�

h_� hnk� _nmnk^� k^lmhkZmbhg&� ma^�]bk^\m�fh\d� 'ni� m^\agbjn^&�
i^k_hkf^]� ]bk^\mer� bg� ma^� iZmb^gm!l� hkZe� \Zobmr� pbma� Z�
\hfihlbm^&�bl�lnbmZ[e^�"@b`nk^�++#(�;gr�\hfihlbm^�bl�mZd^g�
mh�ikhob]^�mabl�m^\agbjn^&�Zgr�h_�bml�laZ]^l&�Zg]�pbmahnm�Zgr�
blheZmbhg�Zg]�Z]a^lbo^�ik^iZkZmbhg&�p^�Ziier�bm�mh�ma^�mhhma&�
fh]^ebg`�ma^�k^jnbk^]�laZi^(�C�ik^_^k�mh�nl^�ma^�\hfihlbm^�
Zg]�bml�laZ]^&�pab\a�C�ma^g�ieZg�mh�nl^�_hk�ma^�[ned�h_�ma^�
k^lmhkZmbhg&� bg�hk]^k� mh�Zll^ll� bml�aZkfhgr�pbma� ma^�mhhma�
\hehk(� Cg� mabl� lbmnZmbhg&� bm� pZl� Z� \hfihlbm^� h_� Gb\^kbnf�
�?gZf^e� ienl�BLC�� laZ]^�O>� ,(� Cg� mabl� pZr&� p^� k^lmhk^]�
hger� ma^� bg\blZe�^]`^�h_� ma^�\^gmkZe� bg\blhkl�Zg]�\aZg`^]�
ma^�khng]^]�laZi^�h_�ma^�eZm^kZe� bg\blhkl(�BZobg`�[khn`am�
ma^�iZmb^gm�mh�ma^�fbkkhk&�p^�a^Zk]�ma^�iakZl^4�ǟQIQ��;g]�
paZm&�lh�bm�pZl�ihllb[e^9�Cl�bm�ihllb[e^�ghm�mh�]h�o^g^^kl9��(�
;l�Z�k^lnem&�ma^�iZmb^gm�Zg]�C�l^mme^]�hg�Z�]bk^\m�k^lmhkZmbhg�
himbhg(
Na^� k^lmhkZmbhg� pZl� \Zkkb^]� hnm� hg� ma^� lZf^� oblbm�

k^fho^]�ma^�lbeb\hg^�bg]^q�_khf�ma^�]bk^\m�fh\d'ni(�Mbg\^�
ma^�iZmb^gm�aZ]�ma^�iZeZmZe�k^mZbg^k�`en^]&�ma^�blheZmbhg�pZl�
i^k_hkf^]�pbma�Z�liebm�m^\agbjn^�nlbg`�IimkZ]Zf�"Coh\eZk�
PboZ]^gm#(�>bk^\m�k^lmhkZmbhg�pZl�\Zkkb^]�hnm�bg�ma^�F(�PZgbgb�
lmkZmbɗ\Zmbhg� m^\agbjn^� nlbg`� ma^� \hfihlbm^� k^lmhkZmbo^�
fZm^kbZe��?gZf^e�Jenl�BLC��"Gb\^kbnf#�pbma�laZ]^l�O>�,&�
O?-&�I<H(�Akbg]bg`�pZl�i^k_hkf^]�pbma�ma^�k^]�[nkl(�Zg]�
iheblabg`� pbma� PCN;� ?gZfb\� iheblabg`� l^m� "ibgd� Zg]� `kZr�
kn[[^k�[Zg]l#&� `hZm�[kblme^�[knla�pbma�Mabgr�;&�<�iZlm^l�
Zg]� \hmmhg� ]bl\� "Gb\^kbnf#(� "@b`nk^l� +,'+.#(� JZmb^gm� pZl�
k^\Zee^]�bg�Z�p^^d�"@b`nk^l�+/&�+0#(

DISCUSSION
;�aZiir�Zg]�`kZm^_ne�lfbe^�h_�Z�iZmb^gm�bl�ma^�fZbg�mabg`�

bg�Z�]^gmblm!l�phkd(�<nm�bg�hk]^k�mh�Z\ab^o^�aZkfhgr�Zm�mbf^l�

Fig. 12. Silicone index made from direct mock-up.

Fig. 13. Mamelons restoring.

Fig. 14. Final restoration.

Fig. 15. Intraoral photo of final 
restoration in a week.

Fig. 16. Patient smile in a week.
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bm� mZd^l�Z� ehm�h_�^fhmbhgZe�Zg]�^g^k`r�\hlml� _hk�Z�]h\mhk(�
;g]� mabl�]h^l�ghm�ZepZrl�^g]�pbma� ma^�lZmbl_Z\mbhg�h_�hnk�
g^^]l�Zg]�ma^�g^^]l�h_�ma^�iZmb^gm(�JeZggbg`(�Cm�bl�ieZggbg`�
maZm� fZd^l� bm� ihllb[e^� mh� Z\ab^o^� fnmnZe� ng]^klmZg]bg`�
[^mp^^g�ma^�]h\mhk�Zg]�ma^�iZmb^gm(�<^Znmr�bl�Z�ln[c^\mbo^�
\hg\^im(� ;g]� paZm� bl� [^Znmb_ne� mh� nl&� Zl� Z� ]h\mhk&� ]h^l�
ghm� ZepZrl� mnkg� hnm� mh� [^� [^Znmb_ne� _hk� ma^� iZmb^gm&� Zg]�
ghm� ZepZrl� hnk� ]^eb`am_ne&� bg� hnk� hibgbhg&� phkd� cnlmbɗ^l�
ma^� iZmb^gm!l� ^qi^\mZmbhgl(� Na^k^_hk^&� [^_hk^� lmZkmbg`�
Zgr� bgoZlbo^�fZgbineZmbhgl&� C� ZmmZ\a� `k^Zm� bfihkmZg\^� mh�
ieZggbg`� Zg]�]bZ`ghlbl(� Cg]^^]&� h_m^g� ma^� mbf^� li^gm� hg�
]bZ`ghlmb\l�Zeehpl�rhn�mh�k^]n\^�ma^� mbf^�_hk�Zem^kZmbhgl&�
`^m� Z� ik^]b\mZ[e^� k^lnem� Zg]� Zohb]� ^kkhkl� bg� phkd� Zg]�
\hgɘb\m�lbmnZmbhgl�pbma�ma^�iZmb^gm(

;gm^kbhk� \hfihlbm^� k^lmhkZmbhgl� ik^l^gm^]� lZmbl_rbg`�
i^k_hkfZg\^&�pbma�gh�lb`gbɗ\Zgm�]b__^k^g\^l�bg�k^eZmbhg�mh�
ma^�lnkoboZe�kZm^l(�Na^r�lahp^]�lmZmblmb\Zeer�[^mm^k�lnk_Z\^�
enlm^k&� ehp^k� fZk`bgZe� Zg]� lnk_Z\^� lmZbgbg`&� [^mm^k� \hehk�
fZm\a&� ZgZmhfb\� _hkf&� [^mm^k� fZk`bgZe� Z]ZimZmbhg� Zg]�
l\hk^]�[^mm^k�hg�ma^�iZmb^gml��ob^p�\kbm^kbhg�U2W(

CONCLUSION
Nanl&� ik^ebfbgZkr� ]bZ`ghlmb\l� Zeehp^]� nl� mh� Z\ab^o^�

Z�ik^]b\mZ[e^�Zg]�aZkfhgbhnl� k^lnem� bg�fbgbfZe� bgoZlbhg&�
Zg]�fhlm�bfihkmZgmer&�mh�`^m�Z�aZiir�Zg]�\hgm^gm^]�lfbe^�
h_� ma^�iZmb^gml&�pab\a� ma^r�aZ]�]k^Zf^]�Z[hnm� _hk�fZgr�
r^Zkl(
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Abstract
;bf� h_� ma^� lmn]r� pZl&� [Zl^]� hg� ma^� ZgZerlbl� h_� ]bll^kmZmbhg� k^l^Zk\a� ik^iZk^]� bg� l\b^gmbɔ\� eZ[hkZmhkb^l� Zg]�

]^iZkmf^gml�h_�ma^�Mm(�J^m^kl[nk`�Cglmbmnm^�h_�<bhk^`neZmbhg�Zg]�A^khgmheh`r&�mh�ik^l^gm�ma^�\hgmkb[nmbhg�h_�ma^�lmZ__�h_�
mabl�Cglmbmnm^�mh�ma^�]^o^ehif^gm�h_�fh]^kg�̀ ^khgmhlmhfZmheh`r(�>bll^kmZmbhg�k^l^Zk\a�\Zkkb^]�hnm�pbmabg�ma^�pZeel�h_�ma^�
Mm(�J^m^kl[nk`�Cglmbmnm^�h_�<bhk^`neZmbhg�Zg]�A^khgmheh`r�bg�ma^�ɔ^e]�h_�`^khgmhlmhfZmheh`r�mhn\a^]�hg�ma^�iZmaheh`r�
h_�aZk]�mblln^l�Zg]�inei�h_�m^^ma&�k^aZ[bebmZmbhg�bg�\Zl^�h_�mhhma�ehll&�i^kbh]hgmZe�]bl^Zl^l&�hkZe�fn\hlZ&� bgcnkb^l�Zg]�
bgɕZffZmhkr�]bl^Zl^l�h_� ma^� cZpl�Zg]�i^kb'fZqbeeZkr�lh_m� mblln^l&�Zl�p^ee�Zl�iZmaheh`r� m^fihkhfZg]b[neZk� chbgm�Zg]�
fZlmb\Zmhkr�fnl\e^l�bg�^e]^ker�Zg]�l^gbe^�i^hie^(

E^rphk]l4�`^khgmhlmhfZmheh`r&�^e]^ker�Zg]�l^gbe^�i^klhgl&�m^^ma&�i^kbh]hgmbnf&�hkZe�fn\hlZ&�m^fihkhfZg]b[neZk�
chbgm&� [hg^l� h_� ma^� _Z\bZe� iZkm� h_� ma^� ldnee&� \a^pbg`�fnl\e^l&� lZeboZkr� `eZg]l&� mhhma� ehll&� \a^pbg`� ZiiZkZmnl&� ]^gmZe�
k^aZ[bebmZmbhg&�[bhk^`neZmhkr�ma^kZir&�i^imb]^�[bhk^`neZmhkl(

L^\^bo^]4�+,(*2(,*,*5�k^obl^]4�*/(*3(,*,*5�Z\\^im^]4�+*(*3(,*,*(

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

@hk�\bmZmbhg4�;(E(�Chk]Zgblaobeb(�A^khgmhlmhfZmheh`r4�_khf�l\b^g\^�mh�\ebgb\Ze�f^]b\bg^�"Mnko^r#(�?g]h]hgmb\l�mh]Zr(�
,*,*5�+2"-#41+'11(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'1+'11(

ƒƒƔƓƔƛƗƔ
ƒƱƸƺƯƼƬǀƴǃƱƽƶƬǋ�ƺƽƺƭƱƹƹƺƽƾǈ�ƹƬƽƾƺǋǅƱƯƺ�ƮƼƱƸƱ-

ƹƴ&�ƺǁƮƬƾǇƮƬǊǅƬǋ�ƻƼƬƶƾƴǃƱƽƶƴ�ƮƱƽǈ�ƸƴƼ&�ǜ�ƿƮƱƷƴǃƱƹƴƱ�

ưƺƷƴ� ƻƺƲƴƷǇǁ� ƴ� ƽƾƬƼǇǁ� ƷǊưƱƵ� U+&,.W(� Ʃƾƺƾ� ƺƭǆƱƶƾƴƮ-
ƹǇƵ�ƻƼƺǂƱƽƽ�ǋƮƴƷƽǋ�ƺưƹƺƵ�ƴƳ�ƮƬƲƹƱƵǄƴǁ�ƻƼƺƭƷƱƸ�ƹƬ-
ǃƬƷƬ�ơơC�ƮƱƶƬ�U-.&.+W(�ƖƳƸƱƹƱƹƴƱ�ƽƾƼƿƶƾƿƼǇ�ƹƬƽƱƷƱƹƴǋ�
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ƸƱƹǋƱƾ�ƺƭƷƬƽƾǈ�ƳƬưƬǃ�ƮƼƬǃƱƵƼƬƳƹǇǁ�ƽƻƱǂƴƬƷǈƹƺƽƾƱƵ&�
Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƽƾƺƸƬƾƺƷƺƯƺƮ&�ưƱƷƬǋ�ƻƺƮǇǄƱƹƴƱ�ƶƬǃƱƽƾƮƬ�
ƺƶƬƳƬƹƴǋ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƺƸƺǅƴ� ƴ�ƲƴƳƹƴ� ƷǊưƱƵ�
ƻƺƲƴƷƺƯƺ� ƴ� ƽƾƬƼǃƱƽƶƺƯƺ� ƮƺƳƼƬƽƾƬ&� ƹƬƴƭƺƷƱƱ� ƻƼƴƺƼƴ-
ƾƱƾƹǇƸƴ�U+3&,-W(
ƞƺƽƾƺǋƹƴƱ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƺƾƼƬƲƬƱƾ�ƮƺƳƼƬƽƾƹǇƱ�ƴƳƸƱ-

ƹƱƹƴǋ�ƴ�ƳưƺƼƺƮǈƱ�ǃƱƷƺƮƱƶƬ&�ƱƯƺ�ǉƶƺƹƺƸƴǃƱƽƶƴƵ�ƽƾƬƾƿƽ�
U,*&/-W(� Ʃƾƺ� ƻƼƱưƺƻƼƱưƱƷǋƱƾ� ƹƱƺƭǁƺưƴƸƺƽƾǈ� ƴƹƾƱ-
ƯƼƬƷǈƹƺƯƺ�ƻƺưǁƺưƬ�ƶ�ƻƺƲƴƷƺƸƿ�ǃƱƷƺƮƱƶƿ&�ƾƬƶ�ƶƬƶ�ƶƼƺƸƱ�
ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƻƼƺƭƷƱƸ&� ƹƱƺƭǁƺưƴƸƺ� ƿǃƴƾǇƮƬƾǈ�
ƺƭǅƱƽƺƸƬƾƴǃƱƽƶƴƵ� ƽƾƬƾƿƽ&� ƴ� ƽƺǂƴƬƷǈƹƺ'ǉƶƺƹƺƸƴǃƱ-
ƽƶƴƱ� ǀƬƶƾƺƼǇ&� ƮƷƴǋǊǅƴƱ� ƹƬ� ƳưƺƼƺƮǈƱ� ƻƺƲƴƷƺƯƺ� ǃƱ-
ƷƺƮƱƶƬ&� ƾƱƸ�ƭƺƷƱƱ� ǃƾƺ� Ʈ� ƽƾƬƼǄƴǁ�ƮƺƳƼƬƽƾƹǇǁ� ƯƼƿƻƻƬǁ�
ƳƹƬǃƴƾƱƷǈƹƺ�ƮǇǄƱ�ƹƱ�ƾƺƷǈƶƺ�ƳƬƭƺƷƱƮƬƱƸƺƽƾǈ&�ƹƺ�ƴ�ƶƺ-
ƷƴǃƱƽƾƮƺ�ƳƬƭƺƷƱƮƬƹƴƵ�ƮƹƿƾƼƱƹƹƴǁ�ƺƼƯƬƹƺƮ�ƿ� ƶƬƲưƺƯƺ�
ƻƬǂƴƱƹƾƬ�U/&1&.1&W(
Ƒ� ƽƼƱưƹƱƸ&� ƻƼƴ� ƺƭƽƷƱưƺƮƬƹƴƴ� ƷǊưƱƵ� ƻƺƲƴƷƺƯƺ� ƴ�

ƽƾƬƼǃƱƽƶƺƯƺ� ƮƺƳƼƬƽƾƬ&� ƺƻƼƱưƱƷǋƱƾƽǋ� -'/� ƭƺƷƱƳƹƱƵ�
U,*&//W(�Ɩ�ƳƬƶƺƹƺƸƱƼƹƺ&�ǃƾƺ�ƻƬƾƺƷƺƯƴǃƱƽƶƴƱ�ƴ�ƬưƬƻƾƬ-
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ƺƶƬƳǇƬƷ� ƭƺƷƱƱ� ƮǇƼƬƲƱƹƹƺƱ� ưƱƵƽƾƮƴƱ� ƹƬ� ƽƺƽƾƺǋƹƴƱ�
ƽƺƽƿưƺƮ�ƴ� ƾƶƬƹƱƵ�ƻƬƼƺưƺƹƾƬ&� ǃƱƸ� ƾƴƸƺƯƱƹ&� ưƱƵƽƾƮƴƱ�
ƶƺƾƺƼƺƯƺ�Ʈ�ƭƺƷǈǄƱƵ�ƽƾƱƻƱƹƴ�ƺƭƿƽƷƺƮƷƱƹƺ�ƴƸƸƿƹƺƸƺ-
ưƿƷƴƼƿǊǅƴƸƴ�ƽƮƺƵƽƾƮƬƸƴ&�ƱƯƺ�ƼƱƶƺƸƱƹưƺƮƬƷƺƽǈ�ƴƽ-
ƻƺƷǈƳƺƮƬƾǈ�ƿ�ƻƺƲƴƷǇǁ�ƷǊưƱƵ&�ƽƾƼƬưƬǊǅƴǁ�ơžƜ�ƽƼƱư-
ƹƱƵ�ƴ�ƾǋƲƱƷƺƵ�ƽƾƱƻƱƹƱƵ�ƾǋƲƱƽƾƴ(�ƜƼƺưƺƷƲƴƾƱƷǈƹƺƽƾǈ�
ƻƼƴƸƱƹƱƹƴǋ�ƾƴƸƺƯƱƹƬ�ƴ�ǉƻƴƾƬƷƬƸƴƹƬ�ƳƬƮƴƽƱƷƬ�ƺƾ�ƾǋ-
ƲƱƽƾƴ�ƾƱǃƱƹƴǋ�ơžƜ(
� ƑƺƳƼƬƽƾƹǇƱ�ƺƽƺƭƱƹƹƺƽƾƴ�ǉƻƴưƱƸƴƺƷƺƯƴƴ�ƴ�ƶƷƴƹƴ-

ƶƴ�ƻƿƷǈƻƴƾƬ�ƴ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƱƯƺ�ƷƱǃƱƹƴǋ�ƽ�ƻƺƸƺǅǈǊ�
ƴƸƻƿƷǈƽƹǇǁ� ƷƬƳƱƼƺƮ� ƭǇƷƴ� ƴƳƿǃƱƹǇ� ƏưƬǄƶƴƹƺƵ� ƚ(ƪ(�
U+W&�ƶƺƾƺƼƬǋ�ƻƼƱưƽƾƬƮƴƷƬ�ƺƽƺƭƱƹƹƺƽƾƴ�ƮƽƾƼƱǃƬƱƸƺƽƾƴ�
ƼƬƳƷƴǃƹǇǁ� ǀƺƼƸ� ƺƽƾƼƺƯƺ� ƴ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƻƿƷǈƻƴƾƬ� ƿ�
ƮƳƼƺƽƷǇǁ� ƷǊưƱƵ� ƼƬƳƹǇǁ� ƮƺƳƼƬƽƾƹǇǁ� ƯƼƿƻƻ&� ƮǇǋƮƴƷƬ�
ƺƽƺƭƱƹƹƺƽƾƴ�ƴǁ�ƶƷƴƹƴǃƱƽƶƺƯƺ�ƾƱǃƱƹƴǋ�ƴ�ƻƼƺƮƱƷƬ�ƽƼƬƮ-
ƹƴƾƱƷǈƹƿǊƺǂƱƹƶƿ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƽƺƮƼƱƸƱƹƹǇǁ�ƸƱƾƺ-
ưƺƮ� ƷƱǃƱƹƴǋ� ƻƿƷǈƻƴƾƺƮ� Ʈ� ƼƬƳƹǇǁ� ƮƺƳƼƬƽƾƹǇǁ� ƯƼƿƻƻƬǁ�
ƻƼƴ� ƺưƺƹƾƺƻƼƱƻƬƼƴƼƺƮƬƹƴƴ� ƭƺƼƸƬǄƴƹƺƵ� ƴ� ƻƼƴ� ƴƽ-
ƻƺƷǈƳƺƮƬƹƴƴ�ƴƸƻƿƷǈƽƹǇǁ�ƷƬƳƱƼƺƮ&�Ƭ�ƾƬƶƲƱ�ƺǂƱƹƴƷƬ�ƴƳ-
ƸƱƹƱƹƴƱ�ƾƱƸƻƱƼƬƾƿƼǇ�Ʈ�ƻƺƷƺƽƾƴ�ƳƿƭƬ�ƻƼƴ�ƮƺƳưƱƵƽƾƮƴƴ�
ƴƳƷƿǃƱƹƴǋ&�Ƭ�ƾƬƶƲƱ�ƮƷƴǋƹƴƱ�ƷƬƳƱƼƺƾƱƼƬƻƴƴ�ƹƬ�ƽƱƼưƱǃ-
ƹƺ'ƽƺƽƿưƴƽƾƿǊ�ƴ�ưǇǁƬƾƱƷǈƹƿǊ�ƽƴƽƾƱƸǇ�ƻƺƲƴƷǇǁ�ƴ�ƽƾƬ-
ƼǇǁ�ƻƬǂƴƱƹƾƺƮ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƶƷƴƹƴƶ(
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� ƏƼǈƱƮƺƵ� ž(Ɵ(� ƹƬ� ƺƽƹƺƮƱ� ƶƷƴƹƴǃƱƽƶƺƯƺ� ƴ� ƼƬưƴƺƴƸ-
ƸƿƹƺƷƺƯƴǃƱƽƶƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƭǇƷƬ�ƺƻƼƱưƱƷƱƹƬ�ǉǀ-
ǀƱƶƾƴƮƹƺƽƾǈ�ƹƱƽƾƱƼƺƴưƹƺƯƺ�ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ�
ƻƼƱƻƬƼƬƾƬ�ſƽƱǀƺƶƬƸ�ƿ�Ʒƴǂ�ƽƾƬƼǄƴǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ&�
ƽƾƼƬưƬǊǅƴǁ� ƺƽƾƼǇƸ� ƺưƺƹƾƺƯƱƹƹǇƸ� ƻƱƼƴƺƽƾƴƾƺƸ� ǃƱ-
ƷǊƽƾƱƵ�ƴ�ƿƽƾƬƹƺƮƷƱƹƺ&�ǃƾƺ�ǃƱƸ�ƮǇǄƱ�ƻƺƶƬƳƬƾƱƷǈ�ƶƺƹ-
ǂƱƹƾƼƬǂƴƴ�ƸƱƷƬƾƺƹƴƹƬ�Ʈ�ƽƷǊƹƱ�ƹƬ�ƮǇƽƺƾƱ�ƮƺƽƻƬƷƱƹƴǋ&�
ƾƱƸ�ƭǇƽƾƼƱƱ�ƼƱƯƼƱƽƽƴƼƿƱƾ�ƮƺƽƻƬƷƴƾƱƷǈƹǇƵ�ƻƼƺǂƱƽƽ�Ʈ�
ƻƺƷƺƽƾƴ�ƼƾƬ�ƴ&� ƶƬƶ� ƽƷƱưƽƾƮƴƱ&� ƿƽƶƺƼǋƱƾƽǋ�ƼƱƻƬƼƬƾƴƮ-
ƹǇƵ�ƻƼƺǂƱƽƽ�Ʈ�ǂƱƷƺƸ&�Ƭ�ƾƬƶƲƱ�ưƺƶƬƳƬƹƺ&�ǃƾƺ�ƻƺƶƬƳƬƾƱƷǈ�
ƶƺƹǂƱƹƾƼƬǂƴƴ�ƸƱƷƬƾƺƹƴƹƬ�Ʈ�ƽƷǊƹƱ�ƸƺƲƹƺ�ƼƬƽǂƱƹƴƮƬƾǈ�
ƶƬƶ�ƴƹƾƱƯƼƬƷǈƹǇƵ�ƸƬƼƶƱƼ�ƽƶƺƼƺƽƾƴ�ƼƱƯƼƱƽƽƬ�ƮƺƽƻƬƷƴ-
ƾƱƷǈƹƺƯƺ�ƻƼƺǂƱƽƽƬ�ƻƼƴ�ƷƱǃƱƹƴƴ�ƺƽƾƼƺƯƺ�ƺưƺƹƾƺƯƱƹƹƺ-
Ưƺ�ƻƱƼƴƺƽƾƴƾƬ�ǃƱƷǊƽƾƱƵ�ƹƱ�ƽƸƺƾƼǋ�ƹƬ�ƾƺ&�ǃƾƺ�ƶƺƹǂƱƹ-
ƾƼƬǂƴǋ�ƸƱƷƬƾƺƹƴƹƬ�Ʈ�ƽƷǊƹƱ�ƹƱ�ƮƽƱƯưƬ�ƿƸƱƹǈǄƬƱƾƽǋ�ƽ�
ƮƺƳƼƬƽƾƺƸ�U.W(
� ƛƽƺƭƱƹƹƺƽƾƴ�ƾƱǃƱƹƴǋ�ƴ�ƽƺƮƱƼǄƱƹƽƾƮƺƮƬƹƴƱ�ƸƱƾƺ-

ưƬ�ƷƱǃƱƹƴǋ�ơžƜ�ƿ�ƭƺƷǈƹǇǁ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳ-
ƼƬƽƾƬ�ƻƼƱưƽƾƬƮƷƱƹǇ�Ʈ�ưƴƽƽƱƼƾƬǂƴƴ�ƞ(ſ(�ƐƺǋƼƺƮƺƵ�U3W(�
ƏƮƾƺƼƺƸ�ƮƻƱƼƮǇƱ�Ʈ�ƶƺƸƻƷƱƶƽƹƺƱ�ƷƱǃƱƹƴƱ�ơžƜ�ƿ�ƻƬǂƴ-
ƱƹƾƺƮ�ƻƺƲƴƷƺƯƺ�ƴ� ƽƾƬƼǃƱƽƶƺƯƺ� ƮƺƳƼƬƽƾƬ�ƭǇƷ� ƮƶƷǊǃƱƹ�
ƻƱƻƾƴưƹǇƵ�ƭƴƺƼƱƯƿƷǋƾƺƼ�ƮƴƷƺƹ�"ƽƿƭƸƿƶƺƳƹƺ�ƱƲƱưƹƱƮ-
ƹƺ�Ʈ�ưƺƳƱ�+*�ƸƶƯ�Ʈ�ƾƱǃƱƹƴƱ�/�ƽƿƾƺƶ#�ƴ�ƻƺƶƬƳƬƹƺ&�ǃƾƺ�ƱƯƺ�
ƻƼƴƸƱƹƱƹƴƱ� ƽƻƺƽƺƭƽƾƮƿƱƾ� ƿƽƾƼƬƹƱƹƴǊ� ưƴƽǀƿƹƶǂƴƴ� ƴ�
ƺƻƾƴƸƴƳƬǂƴƴ�ƻƼƺǂƱƽƽƺƮ�ƼƱƯƱƹƱƼƬǂƴƴ�Ʈ�ƻƬƼƺưƺƹƾƬ(
� žƺƹǃƬƼƱƹƶƺ�Ɠ(Ɵ(�ƭǇƷƴ�ƴƳƿǃƱƹǇ�ǀƬƶƾƺƼǇ&�ƺƻƼƱưƱƷǋ-

ǊǅƴƱ�ƼƱƬƭƴƷƴƾƬǂƴƺƹƹǇƵ�ƻƺƾƱƹǂƴƬƷ�ƻƺƲƴƷǇǁ�ƴ�ƽƾƬƼǇǁ�
ƷǊưƱƵ�ƽ� ƶƺƸƺƼƭƴưƹƺƵ�ƻƬƾƺƷƺƯƴƱƵ�ƻƼƴ�ƳƿƭƹƺƸ�ƻƼƺƾƱ-
ƳƴƼƺƮƬƹƴƴ&� Ƭ� ƾƬƶƲƱ� ƺƻƼƱưƱƷƱƹǇ� ƹƬƴƭƺƷƱƱ� ƳƹƬǃƴƸǇƱ�
ƸƱưƴƶƺ'ƽƺǂƴƬƷǈƹǇƱ&� ƺƭǅƱƽƺƸƬƾƴǃƱƽƶƴƱ� ƴ� ƽƾƺƸƬƾƺ-
ƷƺƯƴǃƱƽƶƴƱ� ǀƬƶƾƺƼǇ&� ƮƷƴǋǊǅƴƱ� ƹƬ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ�
ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƺƼƾƺƻƱưƴǃƱƽƶƺƵ� ƼƱƬƭƴƷƴƾƬǂƴƴ&�
ƼƬƳƼƬƭƺƾƬƹ� ƴ� ƬƻƼƺƭƴƼƺƮƬƹ� ƶƺƷƴǃƱƽƾƮƱƹƹǇƵ� ƸƱƾƺư�
ƺƻƼƱưƱƷƱƹƴǋ� ƶƷƴƹƴǃƱƽƶƺƯƺ� ƻƼƺƯƹƺƳƬ� ƾƬƶƺƯƺ� ƷƱǃƱƹƴǋ&�
Ƭ�ƾƬƶƲƱ�ƺƭƺƽƹƺƮƬƹƬ�ƮƺƳƸƺƲƹƺƽƾǈ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ƽƿƸ-
ƸƬƼƹǇǁ� ƻƺƶƬƳƬƾƱƷƱƵ&� ǁƬƼƬƶƾƱƼƴƳƿǊǅƴǁ� ƽƴƽƾƱƸƹǇƵ�
ƯƺƸƱƺƽƾƬƳ&� ǋƮƷǋǊǅƴǁƽǋ� ƸƬƼƶƱƼƬƸƴ� �ƬưƱƶƮƬƾƹƺƽƾƴ��
ƻƼƱưƽƾƺǋǅƱƯƺ� ƴ� ƻƼƺƮƺưƴƸƺƯƺ� ƳƿƭƹƺƯƺ� ƻƼƺƾƱƳƴƼƺƮƬ-
ƹƴǋ�U+,W(
� ƑƺƳƼƬƽƾƹǇƱ�ƺƽƺƭƱƹƹƺƽƾƴ�ƳƿƭƹƺƯƺ�ƻƼƺƾƱƳƴƼƺƮƬƹƴǋ�

ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƮƹƿƾƼƴƶƺƽƾƹǇǁ�ưƱƹƾƬƷǈƹǇǁ�ƴƸƻƷƬƹ-
ƾƬƾƺƮ�ƭǇƷƴ�ƴƽƽƷƱưƺƮƬƹǇ�Ʈ�ƶƬƹưƴưƬƾƽƶƺƵ�ưƴƽƽƱƼƾƬǂƴƴ�
ƢƴƶƺƷƴǋ�ƕ(ž(�U.3W(�Ƒ�ƼƬƳƮƴƾƴƱ�ƿƶƬƳƬƹƹƺƵ�ƻƼƺƭƷƱƸƬƾƴƶƴ�
Ɛ(ſ(�ƐƺƾƬƭƬƱƮǇƸ�ƭǇƷƬ�ƼƱǄƱƹƬ�ƻƼƺƭƷƱƸƬ�ƯƱƼƺƹƾƺƷƺƯƴƴ�
ƴ�ƯƱƼƴƬƾƼƴƴ�ƻƺ�ƺƭƺƽƹƺƮƬƹƴǊ�ưƱƹƾƬƷǈƹƺƵ�ƴƸƻƷƬƹƾƬǂƴƴ�
ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ƼƬƳƷƴǃƹǇǁ�ƴƸƻƷƬƹƾƬǂƴƺƹƹǇǁ�ƽƴƽƾƱƸ�ƿ�
Ʒƴǂ�ƽƾƬƼǄƴǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ�ƽ�ƿǃƱƾƺƸ�ƽƺƸƬƾƴǃƱƽƶƺƯƺ�
ƴ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƽƾƬƾƿƽƬ&� Ƭ� ƾƬƶƲƱ� ƻƼƴƸƱƹƱƹƴƱƸ�
ƺƽƾƱƺƳƬƸƱǅƬǊǅƴǁ�ƸƬƾƱƼƴƬƷƺƮ� ƽ� ƿǃƱƾƺƸ� ƴǁ� ƺƽƾƱƺƴƹ-
ưƿƶƾƴƮƹǇǁ�ƽƮƺƵƽƾƮ�U2W(
žƱƼƺƹƾƺƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƿǊ� ƹƬƻƼƬƮƷƱƹƹƺƽƾǈ� ƴƸƱƱƾ�

ưƴƽƽƱƼƾƬǂƴǋ� ſƿƼƴƷƺƮƬ� Ɩ(ƚ(&� Ʈ� ƶƺƾƺƼƺƵ� ƭǇƷƺ� ƻƺƶƬƳƬ-
ƹƺ&�ǃƾƺ�ƼƱƻƬƼƬƾƴƮƹǇƱ�ƻƼƺǂƱƽƽǇ�Ʈ�ƶƺƲƱ�ƴ�ƶƺƽƾƹƺƵ�ƾƶƬ-
ƹƴ�ƻƼƴ�ƽƾƬƼƱƹƴƴ�ƽƿǅƱƽƾƮƱƹƹƺ�ƳƬƸƱưƷǋǊƾƽǋ&�ưƺƶƬƳƬƹƺ�
ƻƺƷƺƲƴƾƱƷǈƹƺƱ� ƮƷƴǋƹƴƱ� ǉƶƽƾƼƬƶƾƺƮ� ǉƸƭƼƴƺƹƬƷǈƹǇǁ�
ƾƶƬƹƱƵ&�ƽƺưƱƼƲƬǅƴǁ�ƭƴƺƷƺƯƴǃƱƽƶƴ�ƬƶƾƴƮƹǇƱ�ƻƱƻƾƴưǇ&�
Ƭ� ƾƬƶƲƱ� ƻƱƻƾƴưƹƺƯƺ� ƭƴƺƼƱƯƿƷǋƾƺƼƬ� ǁƺƹưƼƺƷǊƶƽƬ� ƹƬ�
ƼƱƯƱƹƱƼƬƾƺƼƹǇƱ� ƻƼƺǂƱƽƽǇ� ƻƼƴ� ƻƺƮƼƱƲưƱƹƴƴ� ƶƺƲƹǇǁ�
ƻƺƶƼƺƮƺƮ� ƴ� ƶƺƽƾƹƺƯƺ� ƽƶƱƷƱƾƬ� ƿ� ƽƾƬƼǇǁ� ƶƼǇƽ� U,0W(� Ʃƾƺ�
ƴƽƽƷƱưƺƮƬƹƴƱ� Ʈ� ƻƺƽƷƱưƿǊǅƱƸ� ƻƺƷƿǃƴƷƺ� ǀƿƹưƬƸƱƹ-
ƾƬƷǈƹƺƱ� ƼƬƳƮƴƾƴƱ� Ʈ� ƼǋưƱ� ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇǁ� ƴ� ƶƷƴ-
ƹƴǃƱƽƶƴǁ� ƴƽƽƷƱưƺƮƬƹƴǋǁ� ƽƾƺƸƬƾƺƷƺƯƺƮ&� ƻƺƶƬƳƬƮǄƴǁ�
ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƭƴƺƼƱƯƿƷƴƼƿǊǅƱƵ�ƾƱƼƬƻƴƴ�ƹƬ�ƼƱƻƬƼƬ-
ƾƴƮƹǇƵ�ƺƽƾƱƺƯƱƹƱƳ�ǃƱƷǊƽƾƱƵ�ƻƼƴ�ưƱƹƾƬƷǈƹƺƵ�ƴƸƻƷƬƹ-
ƾƬǂƴƴ&� ǁƴƼƿƼƯƴǃƱƽƶƺƸ� ƷƱǃƱƹƴƴ� ƶƴƽƾ� ǃƱƷǊƽƾƱƵ&� ơžƜ� ƴ�
ƺƽƾƱƺƽƴƹƾƱƳƱ�ǃƱƷǊƽƾƱƵ�U+1&.*&.-W(

Ƒ�ưƴƽƽƱƼƾƬǂƴƴ�ƟƶƬǃƱƹƶƺ�Ɵ(Ɛ(�ƹƬ�ƺƽƹƺƮƬƹƴƴ�ƴƳƿǃƱƹƴǋ�
ƺƽƺƭƱƹƹƺƽƾƱƵ�ƽƾƼƿƶƾƿƼǇ&�ǀƿƹƶǂƴƺƹƴƼƺƮƬƹƴǋ&�Ƭ�ƾƬƶƲƱ�
ƾƱǃƱƹƴǋ� ƻƬƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƻƼƺǂƱƽƽƬ� Ʈ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺ-
Ʒƺǃƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƴ� Ưƿƾ� "ƞƛƜƝƴž#� Ʈ� ƼƬƳƷƴǃƹǇƱ� ƮƺƳ-
ƼƬƽƾƹǇƱ� ƻƱƼƴƺưǇ�ƲƴƳƹƴ� ǃƱƷƺƮƱƶƬ� ƭǇƷƴ� ƼƬƳƼƬƭƺƾƬƹǇ�
ƸƱƾƺưǇ� ƺƻƾƴƸƴƳƬǂƴƴ� ƷƱǃƱƹƴǋ� ƾƼƬƮƸƬƾƴǃƱƽƶƴǁ� ƻƺƼƬ-
ƲƱƹƴƵ�ƞƛƜƝ�ƻƿƾƱƸ� ƻƼƴƸƱƹƱƹƴǋ� Ʈ� ƯƱƼƺƹƾƺƽƾƺƸƬƾƺƷƺ-
ƯƴǃƱƽƶƺƵ�ƻƼƬƶƾƴƶƱ�ƻƱƻƾƴưƹǇǁ�ƭƴƺƼƱƯƿƷǋƾƺƼƺƮ�U.0W(
Ƒ�ưƴƽƽƱƼƾƬǂƴƴ�ƞƺƷưƬƾƺƮƺƵ�Ƙ(ƚ(�ƭǇƷƴ�ƴƳƿǃƱƹǇ�ƮƺƳ-

ƼƬƽƾƹǇƱ� ƺƽƺƭƱƹƹƺƽƾƴ� ƻƬƾƺƷƺƯƴƴ� Ʈƴƽƺǃƹƺ'ƹƴƲƹƱǃƱ-
ƷǊƽƾƹƺƯƺ� ƽƿƽƾƬƮƬ� "Ƒƚƣƞ#� ƴ� ƲƱƮƬƾƱƷǈƹǇǁ� ƸǇǄǂ� U..W�
ƴ� ƻƼƱưƷƺƲƱƹ� Ƽǋư� ƿƽƺƮƱƼǄƱƹƽƾƮƺƮƬƹƴƵ&� Ƭ� ƴƸƱƹƹƺ�
ƿƽƾƼƺƵƽƾƮƺ�ưƷǋ�ưƴƬƯƹƺƽƾƴƶƴ�ƳƬƭƺƷƱƮƬƹƴƵ�Ƒƚƣƞ&�ƽƻƺ-
ƽƺƭ� ưƴǀǀƱƼƱƹǂƴƬƷǈƹƺƵ� ưƴƬƯƹƺƽƾƴƶƴ� ƳƬƭƺƷƱƮƬƹƴƵ�
Ƒƚƣƞ&�ƽƻƺƽƺƭ�ưƴƬƯƹƺƽƾƴƶƴ�ƻƬƼƬǀƿƹƶǂƴƵ�ƲƱƮƬƾƱƷǈƹǇǁ�
ƸǇǄǂ&�ƽƻƺƽƺƭ�ƺƻƼƱưƱƷƱƹƴǋ�ƾƺƷƱƼƬƹƾƹƺƽƾƴ�Ƒƚƣƞ�ƶ�ƲƱ-
ƮƬƾƱƷǈƹǇƸ� ƹƬƯƼƿƳƶƬƸ� ƴ� ưƼ(&� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ƶƺƾƺƼǇǁ�
ƽƿǅƱƽƾƮƱƹƹƺ�ƻƺƮǇƽƴƷƺ�ƼƱƳƿƷǈƾƬƾƴƮƹƺƽƾǈ�ƴ�ưƺƽƾƺƮƱƼ-
ƹƺƽƾǈ�ưƴƬƯƹƺƽƾƴƶƴ�ƳƬƭƺƷƱƮƬƹƴƵ�Ƒƚƣƞ�ƴ�ƲƱƮƬƾƱƷǈƹǇǁ�
ƸǇǄǂ�ƿ�ƷǊưƱƵ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ(
� ƛƽƺƭƱƹƹƺƽƾƴ� ƶƷƴƹƴǃƱƽƶƺƯƺ� ƾƱǃƱƹƴǋ� ƴ� ƷƱǃƱƹƴǋ�

ƻƱƼƱƷƺƸƺƮ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƻƺƲƴƷƺƯƺ� ƴ�
ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�ƭǇƷƴ�ƻƼƱưƽƾƬƮƷƱƹǇ�Ʈ�ƶƬƹưƴưƬƾ-
ƽƶƺƵ�ưƴƽƽƱƼƾƬǂƴƴ�žƿƶƬ�Ƒ(Ə(�U+-W(�ƛƽƺƭƺƱ�ƮƹƴƸƬƹƴƱ�ƭǇƷƺ�
ƿưƱƷƱƹƺ�ƽƺƮƼƱƸƱƹƹƺƵ�ƽƾƬƾƴƽƾƴǃƱƽƶƺƵ�ǁƬƼƬƶƾƱƼƴƽƾƴƶƱ�
ƾƼƬƮƸ�ƷƴǂƬ�ƿ�ƷǊưƱƵ�ƽƾƬƼǄƴǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ&�ƺƻƼƱ-
ưƱƷƱƹǇ�ƺƻƾƴƸƬƷǈƹǇƱ�ƸƱƾƺưǇ�ƷƱǃƱƹƴǋ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴ-
ƱƸ�ƽƺƮƼƱƸƱƹƹƺƯƺ�ƺƭƺƼƿưƺƮƬƹƴǋ&�ƴƹƽƾƼƿƸƱƹƾƺƮ�ƴ�ƸƬƾƱ-
ƼƴƬƷƺƮ&�Ƭ�ƾƬƶƲƱ�ƽ�ƿǃƱƾƺƸ�ƽƺƻƿƾƽƾƮƿǊǅƱƵ�ƻƬƾƺƷƺƯƴƴ(
Ƒ� ƶƷƴƹƴǃƱƽƶƺƸ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƞƺƷưƬƾƺƮƿ� ƞ(Ƒ(� ƿưƬ-

Ʒƺƽǈ� ƽƺƮƱƼǄƱƹƽƾƮƺƮƬƾǈ� ƴ� ƻƺƮǇƽƴƾǈ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ�
ƷƱǃƱƹƴǋ�ơžƜ�ƿ�ƷǊưƱƵ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳƼƬƽ-
ƾƬ�ƻƿƾƱƸ�ƺƭƺƽƹƺƮƬƹƹƺƯƺ�ƴ�ƼƬǂƴƺƹƬƷǈƹƺƯƺ�ƻƼƴƸƱƹƱƹƴǋ�
ƬƹƾƴƸƴƶƼƺƭƹǇǁ� ƴ� ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƴǁ� ƻƼƱƻƬƼƬƾƺƮ�
ƹƬ�ƺƽƹƺƮƱ�ƺǂƱƹƶƴ�ƿƽƾƺƵǃƴƮƺƽƾƴ�ƶ�ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹǇƸ�
ƻƼƱƻƬƼƬƾƬƸ� ƻƬƼƺưƺƹƾƬƷǈƹƺƵ� ƸƴƶƼƺǀƷƺƼǇ&� ƮǇǋƮƷǋƱ-
ƸƺƵ�ƿ�Ʒƴǂ�ƽƾƬƼǄƴǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ&�Ƭ�ƾƬƶƲƱ�ƽƺƽƾƺǋ-
ƹƴǋ�ƿ�ƹƴǁ�ƸƱǁƬƹƴƳƸƺƮ�ƮƼƺƲưƱƹƹƺƯƺ�ƴƸƸƿƹƴƾƱƾƬ�ƴ�ƻƼƺ-
ǀƴƷƱƵ�ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇǁ�ǂƴƾƺƶƴƹƺƮ�U./W(
ƫƶƺƮƷƱƮƺƵ� ƚ(Ƒ(� ƭǇƷƬ� ƴƳƿǃƱƹƬ� ƮƽƾƼƱǃƬƱƸƺƽƾǈ� ƽƴƹ-

ưƼƺƸƬ�ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƺƯƺ�ƮǇƯƺƼƬƹƴǋ�ƿ�ƮƼƬǃƱƵ&�ƿƽƾƬ-
ƹƺƮƷƱƹǇ� ƮƺƳƼƬƽƾƺƽƻƱǂƴǀƴǃƹǇƱ� ƮƬƼƴƬƹƾǇ� ƱƯƺ� ƼƬƳ-
Ʈƴƾƴǋ&� Ʈ� ƾƺƸ� ǃƴƽƷƱ� ƿ� ƮƼƬǃƱƵ�ƻƺƲƴƷƺƯƺ� ƮƺƳƼƬƽƾƬ&� ƿƼƺ-
ƮƱƹǈ�ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƺƯƺ�ƮǇƯƺƼƬƹƴǋ�ƶƺƾƺƼǇǁ�ƽƮǋƳƬƹ�ƽ�
ƬƯƼƱƽƽƴƮƹǇƸƴ�ƾƱƹưƱƹǂƴǋƸƴ�ƴƷƴ�ƹƱƿƽƾƺƵǃƴƮƺƽƾǈǊ�Ƭǀ-
ǀƱƶƾƴƮƹƺƯƺ�ƼƱƬƯƴƼƺƮƬƹƴǋ&�Ƭ�ƾƬƶƲƱ�ƻƼƱưƷƺƲƱƹ�ƹƬƿǃƹƺ�
ƺƭƺƽƹƺƮƬƹƹǇƵ�ƹƺƮǇƵ�ƸƱƾƺư�ƴǁ�ƻƽƴǁƺǀƴƳƴƺƷƺƯƴǃƱƽƶƺƵ�
ƼƱƬƭƴƷƴƾƬǂƴƴ� ƴ� ƶƺƼƼƱƶǂƴƴ� ưƱƳƬưƬƻƾƴƮƹǇǁ� ƹƱƼƮƹƺ'
ƻƽƴǁƴǃƱƽƶƴǁ� ƽƺƽƾƺǋƹƴƵ&� ƽƺƻƼǋƲƱƹƹǇǁ� ƽ� ƽƴƹưƼƺƸƺƸ�
ƻƼƺǀƱƽƽƴƺƹƬƷǈƹƺƯƺ�ƮǇƯƺƼƬƹƴǋ�U/*W(
ƒƴƬƯƹƺƽƾƴƶƱ�ƴ�ƷƱǃƱƹƴǊ�ƳƬƭƺƷƱƮƬƹƴƵ�Ƒƚƣƞ�ƿ�ƷǊưƱƵ�

ƻƺƲƴƷƺƯƺ� ƴ� ƽƾƬƼǃƱƽƶƺƯƺ� ƮƺƳƼƬƽƾƬ� Ʈ� ƬƸƭƿƷƬƾƺƼƹƺ'ƻƺ-
ƷƴƶƷƴƹƴǃƱƽƶƴǁ� ƿǃƼƱƲưƱƹƴǋǁ� ƻƺƽƮǋǅƱƹƬ� ưƴƽƽƱƼƾƬǂƴǋ�
ƞƬƸƽƺƹƺƮƬ�Ƒ(Ƒ(&�Ʈ�ƶƺƾƺƼƺƵ�ƭǇƷƴ�ƴƳƿǃƱƹǇ�ƼƱƳƿƷǈƾƬƾǇ�ƴ�
ƺǂƱƹƱƹƬ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƻƼƺƮƺưƴƸƺƵ�ƷƱǃƱƭƹƺ'ƻƼƺǀƴ-
ƷƬƶƾƴǃƱƽƶƺƵ�ƼƬƭƺƾǇ�ƽƾƺƸƬƾƺƷƺƯƬƸƴ�ƼƬƳƹƺƯƺ�ƻƼƺǀƴƷǋ�
Ʈ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƬƸƭƿƷƬƾƺƼƹƺ'ƻƺƷƴƶƷƴƹƴǃƱƽƶƴǁ�
ƿǃƼƱƲưƱƹƴǋǁ� ƼƬƳƷƴǃƹƺƵ� ǀƺƼƸǇ� ƽƺƭƽƾƮƱƹƹƺƽƾƴ� ƻƼƴ�
ƻƬƾƺƷƺƯƴƴ� Ƒƚƣƞ&� ƿƽƺƮƱƼǄƱƹƽƾƮƺƮƬƹƬ� ƸƱƾƺưƴƶƬ� ƶƺƸ-
ƻƷƱƶƽƹƺƯƺ� ƷƱǃƱƹƴǋ� ƻƬǂƴƱƹƾƺƮ� ƽƾƬƼǄƴǁ� ƮƺƳƼƬƽƾƹǇǁ�
ƯƼƿƻƻ�ƽ�ƻƱƼƱƷƺƸƬƸƴ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴ-
ƱƸ� ƼƬƳƼƬƭƺƾƬƹƹƺƯƺ� ƶƺƸƻƷƱƶƽƬ� ƿƻƼƬƲƹƱƹƴƵ� ƷƱǃƱƭƹƺƵ�
ǀƴƳƶƿƷǈƾƿƼǇ&� Ƭ� ƾƬƶƲƱ� ƻƺƶƬƳƬƹƬ� ƻƺƷƺƲƴƾƱƷǈƹƬǋ� ƼƺƷǈ�
ƭƴƺƼƱƯƿƷƴƼƿǊǅƱƵ� ƾƱƼƬƻƴƴ� "ƻƱƻƾƴưƹǇƵ� ƭƴƺƼƱƯƿƷǋƾƺƼ�
ǁƼǋǅƱƮƺƵ� ƴ� ƶƺƽƾƹƺƵ� ƾƶƬƹƱƵ� ƞƴƯƿƸƴƼ#� Ʈ� ƶƺƸƻƷƱƶƽƹƺƵ�
ƾƱƼƬƻƴƴ�ƻƬƾƺƷƺƯƴƴ�Ƒƚƣƞ�U-3W(
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Ƒ�ưƴƽƽƱƼƾƬǂƴƴ�ƞƱƼƴƶƺƮǇƸ�Ə(Ə(�ƺƻƼƱưƱƷƱƹǇ�ƬƹƬƾƺ-
ƸƴǃƱƽƶƴƱ� ƻƼƱưƻƺƽǇƷƶƴ� ƮƺƳƹƴƶƹƺƮƱƹƴǋ� ưƴƽǀƿƹƶǂƴƴ�
Ƒƚƣƞ� Ʈ� ƼƬƳƷƴǃƹǇƱ� ƮƺƳƼƬƽƾƹǇƱ� ƻƱƼƴƺưǇ� ƿ� ƮƳƼƺƽƷƺƯƺ�
ǃƱƷƺƮƱƶƬ&�ƻƺƶƬƳƬƹƺ&�ǃƾƺ�ƿ�Ʒƴǂ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�
ƮƺƳƼƬƽƾƬ�Ʈ�ǉƾƺƸ�ƹƬƴƭƺƷƱƱ�ƻƺƮƴƹƹǇ�ǃƬƽƾƴǃƹƬǋ�ƴ�ƻƺƷƹƬǋ�
ƿƾƼƬƾƬ�ƳƿƭƺƮ&�ƿƸƱƹǈǄƱƹƴƱ�ƸƱƲƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƼƬƽƽƾƺ-
ǋƹƴǋ&�ƶƺƾƺƼǇƱ�ƻƼƴƮƺưǋƾ�ƶ�ƿƸƱƹǈǄƱƹƴǊ�ƷƴƹƱƵƹǇǁ�ƼƬƳ-
ƸƱƼƺƮ�ƯƺƷƺƮƶƴ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ&�ƮǇƽƺƾǇ�ƽƿƽƾƬƮƹƺƯƺ�ƭƿ-
ƯƺƼƶƬ�ƮƴƽƺǃƹƺƵ�ƶƺƽƾƴ&�ƯƷƿƭƴƹǇ�Ʈƴƽƺǃƹƺ'ƹƴƲƹƱǃƱƷǊƽƾ-
ƹƺƵ� ǋƸƶƴ&� ƾƺƷǅƴƹǇ� ƴ� ƻƼƺǃƹƺƽƾƴ� ƶƬƻƽƿƷǇ� Ƒƚƣƞ� U.,W(�
ƞƷƱưƿƱƾ� ƻƺưǃƱƼƶƹƿƾǈ&� ǃƾƺ� ƸƺƹƺƯƼƬǀƴǋ� ƻƺ� ǉƾƺƵ� ƾƱƸƱ4�
�Ƒƴƽƺǃƹƺ'ƹƴƲƹƱǃƱƷǊƽƾƹƺƵ�ƽƿƽƾƬƮ4�ƸƺƼǀƺƷƺƯƴǋ�ƴ�ƶƷƴ-
ƹƴƶƬ�ưƴƽǀƿƹƶǂƴƴ�U++W&�ƭǇƷƬ�ƺƾƸƱǃƱƹƬ�Ʈ�,*+-�Ư(�ƻƱƼƮƺƵ�
ƻƼƱƸƴƱƵ� Ʈ� ƺƭƷƬƽƾƴ� ƶƷƴƹƴǃƱƽƶƺƵ� ƯƱƼƺƹƾƺƷƺƯƴƴ� ƽƼƱưƴ�
ƸƺƷƺưǇǁ� ƿǃƱƹǇƵ�žƱƼƺƹƾƺƷƺƯƴǃƱƽƶƴƸ�ƺƭǅƱƽƾƮƺƸ�ƝƏƚ&�
Ƭ� ƾƬƶƲƱ�ƳƺƷƺƾƺƵ�ƸƱưƬƷǈǊ��ƕƬ�ƳƬƽƷƿƯƴ�Ʈ�ƺƭƷƬƽƾƴ�ǉƶƺ-
ƷƺƯƴƴ�ƴƸƱƹƴ�ƚ(ſ(�ƝƱƼƴǁƬ��ƜƼƱƳƴưƴƿƸƺƸ�ƙƱƲưƿƹƬƼƺư-
ƹƺƵ�ƬƶƬưƱƸƴƴ�ƹƬƿƶ�ǉƶƺƷƺƯƴƴ&�ƭƱƳƺƻƬƽƹƺƽƾƴ�ǃƱƷƺƮƱƶƬ�ƴ�
ƻƼƴƼƺưǇ�U-W(
Ƒ� ưƴƽƽƱƼƾƬǂƴƴ�ƙƿƳǇƶƴƹƬ�ƙ(Ɩ(� ƿƽƾƬƹƺƮƷƱƹƬ� ƮƽƾƼƱ-

ǃƬƱƸƺƽƾǈ&�ǀƬƶƾƺƼǇ�ƼƴƽƶƬ�ƴ�ƺƽƺƭƱƹƹƺƽƾƴ�ƶƷƴƹƴǃƱƽƶƺƯƺ�
ƾƱǃƱƹƴǋ� ƺưƺƹƾƺƯƱƹƹƺƯƺ� ƱƼƴƺƽƾƴƾƬ� ǃƱƷǊƽƾƱƵ� Ʈ� ƽƾƬƼ-
Ǆƴǁ� ƮƺƳƼƬƽƾƹǇǁ� ƯƼƿƻƻƬǁ&� ƺƻƼƱưƱƷƱƹǇ� ƺƽƺƭƱƹƹƺƽƾƴ�
ƶƺƹƾƬƸƴƹƬǂƴƴ�ƴ�ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾƴ�ƮƺƳƭƿưƴƾƱƷƱƵ�ƶ�ƽƺ-
ƮƼƱƸƱƹƹǇƸ�ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹǇƸ�ƻƼƱƻƬƼƬƾƬƸ�ƽ�ƿǃƱƾƺƸ�
ƸƺƹƴƾƺƼƴƹƯƬ� ƸƴƶƼƺƭƹƺƵ� ƶƺƹƾƬƸƴƹƬǂƴƴ� ƻƺƽƷƱƺƻƱƼƬ-
ǂƴƺƹƹƺƵ� ƼƬƹǇ&� Ƭ� ƾƬƶƲƱ� ƴƽƽƷƱưƺƮƬƹƺ� ƮƷƴǋƹƴƱ� ƴƸƸƿ-
ƹƺƸƺưƿƷƴƼƿǊǅƱƵ�ƾƱƼƬƻƴƴ�ƹƬ�ƬƶƾƴƮƹƺƽƾǈ�ƸƱǁƬƹƴƳƸƺƮ�
ǀƬƯƺǂƴƾƺƳƬ� U--W� ƴ� ƻƼƱưƷƺƲƱƹƬ� ƽǁƱƸƬ� ǉƸƻƴƼƴǃƱƽƶƺƵ�
ǉƾƴƺƾƼƺƻƹƺƵ�ƾƱƼƬƻƴƴ�"ƷƱƮƺǀƷƺƶƽƬǂƴƹ'��žƷƱƮƺ�#�ƴ�ƺƽƺ-
ƭƱƹƹƺƽƾƴ� ƻƼƴƸƱƹƱƹƴǋ� ƭƴƺƶƺƼƼƱƶƾƺƼƬ� ƻƴƾƬƹƴǋ� "ƏƷǈ-
ƯƴƶƷƬƸ#� ƿ� Ʒƴǂ� ƻƺƲƴƷƺƯƺ� ƴ� ƽƾƬƼǃƱƽƶƺƯƺ� ƮƺƳƼƬƽƾƬ� ƻƼƴ�
ƺƽƾƼƺƸ�ƯƹƺƵƹƺƸ�ƻƱƼƴƺƽƾƴƾƱ�ǃƱƷǊƽƾƱƵ�U-/W(
ƐƬƭƴǃ�Ƒ(Ƒ(�ƮƻƱƼƮǇƱ�ƺƻƼƱưƱƷƴƷ�ƬưƬƻƾƬǂƴƺƹƹǇƱ�ƮƺƳ-

ƸƺƲƹƺƽƾƴ�ƺƼƯƬƹƴƳƸƬ�ƿ�ƷǊưƱƵ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�
ƮƺƳƼƬƽƾƬ&� ƽƾƼƬưƬǊǅƴǁ� ƳƬƭƺƷƱƮƬƹƴǋƸƴ� Ƒƚƣƞ� ƴ� ƻƺƶƬ-
ƳƬƷ&� ǃƾƺ� ưƷǋ� ƻƺƮǇǄƱƹƴǋ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƷƱǃƱƹƴǋ� ƷǊ-
ưƱƵ�ƽƾƬƼǄƴǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ&�ƽƾƼƬưƬǊǅƴǁ�ƻƬƾƺƷƺƯƴ-
ƱƵ�Ƒƚƣƞ&�ƮƺƳƸƺƲƹƺ�ƷƴǄǈ�ƹƬ�ƺƽƹƺƮƱ�ƺƻƾƴƸƴƳƬǂƴƴ�ƺƭǆ-
ƱƸƬ� ưƴƬƯƹƺƽƾƴǃƱƽƶƴǁ� ƴ� ƷƱǃƱƭƹƺ'ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�
ƸƱƼƺƻƼƴǋƾƴƵ�ƽ� ƿǃƱƾƺƸ�ǀƿƹƶǂƴƺƹƬƷǈƹƺƯƺ�ƽƺƽƾƺǋƹƴǋ�ƴ�
ƿƼƺƮƹǋ� ƬưƬƻƾƬǂƴƺƹƹǇǁ� ƮƺƳƸƺƲƹƺƽƾƱƵ� ƺƼƯƬƹƴƳƸƬ� U0W(�
ƏƮƾƺƼ�ƻƺƶƬƳƬƷ&�ǃƾƺ�ƿ�Ʒƴǂ�ƽƾƬƼǄƴǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ�Ʈ�
1/��ƺƾƸƱǃƬƱƾƽǋ�ƽƹƴƲƱƹƴƱ&�Ƭ�ƿ�,*��ǜ�ƼƱƳƶƺƱ�ƽƹƴƲƱƹƴƱ�
ǀƿƹƶǂƴƺƹƬƷǈƹƺƯƺ� ƽƺƽƾƺǋƹƴǋ� ƴ� ƬưƬƻƾƬǂƴƺƹƹǇǁ� ƮƺƳ-
ƸƺƲƹƺƽƾƱƵ�ƺƼƯƬƹƴƳƸƬ(�ƖƽƻƺƷǈƳƺƮƬƹƴƱ�Ʈ� ƶƷƴƹƴǃƱƽƶƺƵ�
ƻƼƬƶƾƴƶƱ�ƼƬƳƼƬƭƺƾƬƹƹǇǁ�ƬƮƾƺƼƺƸ�ƽƻƺƽƺƭƺƮ�ƴ�ƸƱƾƺưƴƶ�
ƻƺƳƮƺƷƴƷƺ� ƻƺƮǇƽƴƾǈ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƷƱǃƱƹƴǋ� ưƴƽ-
ǀƿƹƶǂƴƴ�ƴ�ƬƼƾƼƺƳƬ�Ƒƚƣƞ&�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ&�ƹƬ�+/�ƴ�+2�(
ƞƷƱưƿƱƾ� ƺƾƸƱƾƴƾǈ� ưƴƽƽƱƼƾƬǂƴǊ� ƑƱƼƱƾƱƹƶƺ� Ɠ(Ə(�

Ʈ� ƶƺƾƺƼƺƵ� ƼƬƳƼƬƭƺƾƬƹ� ƶƺƸƻƷƱƶƽ� ƸƱƼƺƻƼƴǋƾƴƵ&� ƹƬ-
ƻƼƬƮƷƱƹƹǇǁ�ƹƬ�ƻƺƮǇǄƱƹƴƱ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƺƶƬƳƬƹƴǋ�
ƺƼƾƺƻƱưƴǃƱƽƶƺƵ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƺƸƺǅƴ� ƻƬǂƴ-
ƱƹƾƬƸ� ƽƾƬƼǄƴǁ� ƮƺƳƼƬƽƾƹǇǁ� ƯƼƿƻƻ� ƽ� ƻƺƷƹƺƵ� ƿƾƼƬƾƺƵ�
ƳƿƭƺƮ�U+*W(�Ƒ�ǉƾƺƵ�ƼƬƭƺƾƱ�ƬƮƾƺƼƺƸ�ƭǇƷƴ�ƿƽƾƬƹƺƮƷƱƹǇ�
ƮƺƳƼƬƽƾƹǇƱ� ƺƽƺƭƱƹƹƺƽƾƴ� ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾƴ� ƻƺƷ-
ƹƺƵ�ƿƾƼƬƾǇ�ƳƿƭƺƮ�ƽƼƱưƴ�ƮƳƼƺƽƷǇǁ�ƷǊưƱƵ&�ƺƻƼƱưƱƷƱ-
ƹƺ� ǀƿƹƶǂƴƺƹƬƷǈƹƺƱ� ƽƺƽƾƺǋƹƴƱ� ƽƾƬƾƺƶƴƹƱƾƴǃƱƽƶƺƵ�
ƽƴƽƾƱƸǇ� ƴ� ǄƱƵƹƺƯƺ� ƺƾưƱƷƬ� ƻƺƳƮƺƹƺǃƹƴƶƬ� ƭƺƷǈƹǇǁ�
ƻƺƲƴƷƺƯƺ� ƮƺƳƼƬƽƾƬ� ƽ� ƻƺƷƹƺƵ� ƿƾƼƬƾƺƵ� ƳƿƭƺƮ� ƴ� ƽƺƻƿƾ-
ƽƾƮƿǊǅƱƵ� ƽƺƸƬƾƴǃƱƽƶƺƵ� ƻƬƾƺƷƺƯƴƱƵ� "ƺƽƾƱƺǁƺƹưƼƺƳ�
ǄƱƵƹƺƯƺ�ƺƾưƱƷƬ�ƻƺƳƮƺƹƺǃƹƴƶƬ&�ƻƺƽƾƴƹƽƿƷǈƾƹǇƵ�ƯƱƸƴ-
ƻƬƼƱƳ&� ƻƱƼƴǀƱƼƴǃƱƽƶƬǋ� ƴ� ǂƱƹƾƼƬƷǈƹƬǋ� ƮƱƽƾƴƭƿƷǋƼ-
ƹƬǋ�ưƴƽǀƿƹƶǂƴǋ#� ƴ� ƻƺƶƬƳƬƹƺ&� ǃƾƺ&� ƻƼƴƸƱƹǋǋ�ƸƱƾƺưƴ-
ƶƿ� ƶƺƸƻǈǊƾƱƼƹƺƵ� ƽƾƬƭƴƷƺƸƱƾƼƴƴ&� ƸƺƲƹƺ� ƽƿưƴƾǈ� ƺƭ�
ƴƳƸƱƹƱƹƴƴ�ǀƿƹƶǂƴƺƹƬƷǈƹƺƯƺ�ƽƺƽƾƺǋƹƴǋ�ƺƼƯƬƹƴƳƸƬ�Ʈ�
ƻƼƺǂƱƽƽƱ� ƺƼƾƺƻƱưƴǃƱƽƶƺƯƺ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƷƱ-

ǃƱƹƴǋ(�ƟƬƶƲƱ�ƭǇƷƺ�ƻƺƶƬƳƬƹƺ�ƮƷƴǋƹƴƱ�ƼƬƳƹǇǁ�ƸƱƾƺưƺƮ�
ǀƴƶƽƬǂƴƴ�ƻƺƷƹǇǁ�ƽǆƱƸƹǇǁ�ƳƿƭƹǇǁ�ƻƼƺƾƱƳƺƮ�ƹƬ�ƻƽƴǁƺ-
ǀƴƳƴƺƷƺƯƴǃƱƽƶƴƵ�ƽƾƬƾƿƽ�Ʒƴǂ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�
ƮƺƳƼƬƽƾƬ(
� ƖƽƽƷƱưƺƮƬƹƴƱ�ƫƹƶƺƮƽƶƺƯƺ�Ƒ(Ƒ(�ƻƺƳƮƺƷƴƷƺ�ƿƽƾƬƹƺ-

Ʈƴƾǈ� ƮƺƳƼƬƽƾƹǇƱ� ƺƽƺƭƱƹƹƺƽƾƴ� ƼƬƽƻƼƺƽƾƼƬƹǌƹƹƺƽƾƴ�
ƻƺƮǇǄƱƹƹƺƵ� ƽƾƴƼƬƱƸƺƽƾƴ� ƳƿƭƺƮ� "Ɯƞƕ#&� ƿƾƺǃƹƴƾǈ� ƺƽ-
ƹƺƮƹǇƱ�ƻƼƴǃƴƹǇ&�ƻƼƴƮƺưǋǅƴƱ�ƶ�ƮƺƳƹƴƶƹƺƮƱƹƴǊ�ƴ�ƻƼƺ-
ƯƼƱƽƽƴƼƺƮƬƹƴǊ� ǉƾƺƵ� ƻƬƾƺƷƺƯƴƴ� Ʈ� ƼƬƳƹǇƱ� ƮƺƳƼƬƽƾƹǇƱ�
ƻƱƼƴƺưǇ&�Ƭ�ƾƬƶƲƱ�ưƱƾƬƷǈƹƺ�ƴƳƿǃƴƾǈ�ƺƽƺƭƱƹƹƺƽƾƴ�ƶƷƴ-
ƹƴǃƱƽƶƺƯƺ�ƾƱǃƱƹƴǋ�Ɯƞƕ�ƿ�ƷǊưƱƵ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺ-
Ưƺ�ƮƺƳƼƬƽƾƬ&�ƳƹƬƹƴƱ�ƶƺƾƺƼǇǁ�ƽƻƺƽƺƭƽƾƮƿƱƾ�ƻƺƮǇǄƱƹƴǊ�
ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ưƴƬƯƹƺƽƾƴƶƴ�ƴ�ƷƱǃƱƹƴǋ�ǉƾƺƵ�ƻƬƾƺƷƺƯƴƴ�
ƾƮƱƼưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƺƮ� ƿ� ƷǊưƱƵ� ƽƾƬƼǄƴǁ� ƮƺƳƼƬƽƾƹǇǁ�
ƯƼƿƻƻ�U/+W(
� Ƒ� ưƴƽƽƱƼƾƬǂƴƴ� ƚƴƶƴƾƱƹƶƺ� Ƒ(Ƒ(� ƭǇƷƴ� ƻƼƱưƽƾƬƮ-

ƷƱƹǇ� ƺƽƺƭƱƹƹƺƽƾƴ� ƾƱǃƱƹƴǋ� ƴ� ƷƱǃƱƹƴǋ� ƺưƺƹƾƺƯƱƹƹƺƯƺ�
ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƯƺ� ƽƴƹƿƽƴƾƬ� "ƛƑƞ#� ƿ� ƷǊưƱƵ� ƻƺƲƴƷƺƯƺ�
ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ&�ƺƻƼƱưƱƷƱƹǇ�ƸƱƾƺưǇ�ƱƯƺ�ƷƱǃƱ-
ƹƴǋ�Ʈ�ƿƽƷƺƮƴǋǁ�ƻƺƷƴƶƷƴƹƴƶƴ�ƴ�ƽƾƬǂƴƺƹƬƼƬ&�ƺǂƱƹƱƹƬ�ƴǁ�
ǉǀǀƱƶƾƴƮƹƺƽƾǈ�U-0W(
Ƒ�ƼƬƭƺƾƱ�ƔƸƿưǈ�ƙ(Ƒ(�ƻƼƺƮƱưƱƹƬ�ƮƱƼƴǀƴƶƬǂƴǋ�ƻƼƺ-

ǀƱƽƽƴƺƹƬƷǈƹǇǁ� ƳƹƬƹƴƵ� ƽƾƺƸƬƾƺƷƺƯƺƮ�ƴ� ǃƱƷǊƽƾƹƺ'Ʒƴ-
ǂƱƮǇǁ�ǁƴƼƿƼƯƺƮ�ƻƼƴ�ƺƽƿǅƱƽƾƮƷƱƹƴƴ�ƴƸƴ�ưƴƬƯƹƺƽƾƴǃƱ-
ƽƶƺƵ� ƼƬƭƺƾǇ� ƻƼƴ� ƺƭƽƷƱưƺƮƬƹƴƴ� ƮƳƼƺƽƷǇǁ� ƻƬǂƴƱƹƾƺƮ&�
ƽƾƼƬưƬǊǅƴǁ� ƽƷǊƹƹƺ'ƶƬƸƱƹƹƺƵ� ƭƺƷƱƳƹǈǊ� "ƞſƐ#&� ƴƽ-
ƽƷƱưƺƮƬƹǇ�ƮƺƳƼƬƽƾƹǇƱ�ƺƽƺƭƱƹƹƺƽƾƴ�ƽƺƽƾƬƮƬ�ƴ�ƽƮƺƵƽƾƮ�
ƽƸƱǄƬƹƹƺƵ�ƽƷǊƹǇ&� Ʈ� ƾƺƸ�ǃƴƽƷƱ�ƻƼƴ�ƞſƐ&� Ƭ� ƾƬƶƲƱ�ƽƺ-
ƮƱƼǄƱƹƽƾƮƺƮƬƹǇ�ƸƱƾƺưǇ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƷƱǃƱƹƴǋ�ƞſƐ�ƽ�
ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ǉƹưƺƮƴưƴƺƾƱǁƹƴƶƴ&� Ƭ� ƾƬƶƲƱ�ƮƻƱƼƮǇƱ�
ƼƬƳƼƬƭƺƾƬƹ� ƽƻƺƽƺƭ� ƻƼƺǀƴƷƬƶƾƴƶƴ� Ʊǌ� ƼƱǂƴưƴƮƴƼƺƮƬ-
ƹƴǋ�U+.W(
Ƒ�ƼƬƭƺƾƱ�ƠƴƷƴƻƻƺƮƺƵ�Ɠ(Ƒ(�ƹƬ�ƭƺƷǈǄƺƸ�ƶƷƴƹƴǃƱƽƶƺƸ�

ƸƬƾƱƼƴƬƷƱ� ƻƼƺƮƱưƱƹƬ� ƽƼƬƮƹƴƾƱƷǈƹƬǋ� ƺǂƱƹƶƬ� ƮƽƾƼƱ-
ǃƬƱƸƺƽƾƴ� ƴ� ƽƺƮƼƱƸƱƹƹƺƵ� ƽƾƼƿƶƾƿƼǇ� ƳƬƭƺƷƱƮƬƹƴƵ�
ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƴ� ǋƳǇƶƬ� "ƞƛƜƝƴƫ#� ƿ�
ƮƳƼƺƽƷǇǁ�ƷǊưƱƵ�ƼƬƳƷƴǃƹǇǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ�ƴ�ƻƼƱư-
ƽƾƬƮƷƱƹƬ�ƶƷƴƹƴƶƺ'ǀƴƳƴƺƷƺƯƴǃƱƽƶƬǋ�ƺǂƱƹƶƬ�ƞƛƜƝƴƫ�ƿ�
ƷǊưƱƵ�Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƮƺƳƼƬƽƾƬ�ƴ�ƴƸƱǊǅƴǁƽǋ�ƿ�ƹƴǁ�
ƽƺƻƿƾƽƾƮƿǊǅƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ&�ƺƽƺƭƱƹƹƺ�ƻƬƾƺƷƺƯƴƴ�ǉƹ-
ưƺƶƼƴƹƹƺƵ�ƽƴƽƾƱƸǇ�U.2W(
ƜƬƼǀƱƹƺƮǇƸ� ƞ(Ə(� ƭǇƷƴ� ƺǂƱƹƱƹǇ� ƯƱƼƴƬƾƼƴǃƱƽƶƴƱ�

ƺƽƺƭƱƹƹƺƽƾƴ� ǃƬƽƾƺƾǇ� ƼƬƳƮƴƾƴǋ� ƺƽƷƺƲƹƱƹƴƵ� ưƱƹƾƬƷǈ-
ƹƺƵ� ƴƸƻƷƬƹƾƬǂƴƴ&� ƮƻƱƼƮǇƱ� ƻƺƶƬƳƬƹƺ&� ǃƾƺ� ƴƹƾƱƯƼƬƷǈ-
ƹǇƸƴ� ƶƷƴƹƶƺ'ƻƽƴǁƺǀƴƳƴƺƷƺƯƴǃƱƽƶƴƸƴ� ƸƬƼƶƱƼƬƸƴ� ƴ�
ƻƼƱưƴƶƾƺƼƬƸƴ�ǉǀǀƱƶƾƴƮƹƺƵ�ưƱƹƾƬƷǈƹƺƵ�ƴƸƻƷƬƹƾƬǂƴƴ�
ƿ� Ʒƴǂ� ƽƾƬƼǄƴǁ� ƮƺƳƼƬƽƾƹǇǁ� ƯƼƿƻƻ� ǋƮƷǋǊƾƽǋ� ƻƺƶƬƳƬƾƱ-
Ʒƴ� ƽƾƬƭƴƷǈƹƺƽƾƴ� ƬǀǀƱƶƾƴƮƹƺƵ� ƽǀƱƼǇ&� ƶƺƯƹƴƾƴƮƹǇƵ�
ƽƾƬƾƿƽ&� ƿƼƺƮƱƹǈ� ƻƽƴǁƺǀƴƳƴƺƷƺƯƴǃƱƽƶƺƵ� ƬưƬƻƾƬǂƴƴ&�
ƶƺƸƻƷƬƱƹƾƹƺƽƾǈ&� ƬưƬƻƾƴƮƹƺƽƾǈ� ƮƹƿƾƼƱƹƹƱƵ� ƶƬƼƾƴ-
ƹǇ� ƳưƺƼƺƮǈǋ(� ƏƮƾƺƼƺƸ� ƺǂƱƹƱƹƺ� ƮƷƴǋƹƴƱ� ƽƺǃƱƾƬƹƹƺƯƺ�
ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ǉƹƱƼƯƺƶƺƼƼƱƶƾƺƼƬ&� ƬƹƾƴƺƶƽƴưƬƹƾƬ� ƴ�
ƻƽƴǁƼƺƾƱƼƬƻƴƴ� ƹƬ� ưƴƹƬƸƴƶƿ� ƶƷƴƹƴƶƺ'ƻƽƴǁƺǀƴƳƴƺƷƺ-
ƯƴǃƱƽƶƺƯƺ�ƽƾƬƾƿƽƬ�ƴ�ƶƬǃƱƽƾƮƬ�ƲƴƳƹƴ�ƿ�ƻƺƲƴƷǇǁ�ƻƬǂƴƱƹ-
ƾƺƮ�ƻƺƽƷƱ�ưƱƹƾƬƷǈƹƺƵ�ƴƸƻƷƬƹƾƬǂƴƴ�U-1W(
ƑƺƳƼƬƽƾƹǇƸ� ƺƽƺƭƱƹƹƺƽƾǋƸ� ƴƳƸƱƹƱƹƴǋ� ƽƺƽƾƬƮƬ� ƴ�

ƽƾƼƺƱƹƴǋ� ƾƮƱƼưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƬ� ƮƳƼƺƽƷƺƯƺ� ǃƱƷƺƮƱƶƬ�
ƭǇƷƬ�ƻƺƽƮǋǅƱƹƬ�ưƴƽƽƱƼƾƬǂƴǋ�ƜƴǁƿƼ�ƛ(Ƙ(�U-2W(�ƒƬƹƹƬǋ�
ưƴƽƽƱƼƾƬǂƴǋ� ǋƮƴƷƬƽǈ� ƻƱƼƮǇƸ� ƺƭƺƭǅƬǊǅƴƸ� ƾƼƿưƺƸ&�
ƼƬƽƽƸƬƾƼƴƮƬǊǅƴƸ�ƼƺƷǈ�ǉƶƺƷƺƯƴǃƱƽƶƴǁ&� ƶƷƴƸƬƾƺ'ƯƱƺ-
ƯƼƬǀƴǃƱƽƶƴǁ� ƴ� ƽƺǂƴƬƷǈƹƺ'ƯƴƯƴƱƹƴǃƱƽƶƴǁ� ƺƽƺƭƱƹƹƺ-
ƽƾƱƵ�ƻƼƺƲƴƮƬƹƴǋ�ƮƳƼƺƽƷǇǁ�ƷǊưƱƵ�ƼƬƳƹǇǁ�ƮƺƳƼƬƽƾƹǇǁ�
ƯƼƿƻƻ� ƹƬ� ǀƺƼƸƴƼƺƮƬƹƴƱ� ǀƬƶƾƺƼƺƮ� ƼƴƽƶƬ� ƻƬƾƺƷƺƯƴƴ�
ƾƮƱƼưǇǁ�ƾƶƬƹƱƵ�ƳƿƭƺƮ(�ƚƬ�ƺƽƹƺƮƱ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƽƺƳưƬ-
ƹƬ�ƹƺƮƬǋ�ƶƼƴƽƾƬƷƷƺǁƴƸƴǃƱƽƶƬǋ�ƾƱƺƼƴǋ�ƮƺƳƹƴƶƹƺƮƱƹƴǋ�
ƯƴƻƱƼƱƽƾƱƳƴƴ�ƳƿƭƺƮ�U,+W(
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ƕƬƮƱƼǄƬǋ� ƺƭƳƺƼ� ưƴƽƽƱƼƾƬǂƴƺƹƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ&�
ƹƱƺƭǁƺưƴƸƺ� ƽƶƬƳƬƾǈ� ƺ� ƳƬƻƷƬƹƴƼƺƮƬƹƹƺƵ� ưƺƶƾƺƼƽƶƺƵ�
ưƴƽƽƱƼƾƬǂƴƴ� ƹƬ� ƾƱƸƿ4� �ƘƱǃƱƹƴƱ� ƳƬƭƺƷƱƮƬƹƴƵ� ƽƷǊƹ-
ƹǇǁ�ƲƱƷƱƳ�ƿ�ƷǊưƱƵ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ�&�
ƶƺƾƺƼƬǋ�ƹƱ�ƳƬƮƱƼǄƱƹƬ&�ƾƬƶ�ƶƬƶ�ƱƱ�ƴƽƻƺƷƹƴƾƱƷǈ�ǜ�ƽƾƬƼ-
ǄƴƵ� ƹƬƿǃƹǇƵ� ƽƺƾƼƿưƹƴƶ� ƷƬƭƺƼƬƾƺƼƴƴ� ƮƺƳƼƬƽƾƹƺƵ� ƻƬ-
ƾƺƷƺƯƴƴ�ǉƾƺƯƺ�ƴƹƽƾƴƾƿƾƬ�ƑƬƷƱƼƴƵ�ƑƬƷƱƼǈƱƮƴǃ�ƘƺƭƱƵƶƺ�
ƭƱƳƮƼƱƸƱƹƹƺ�ƿǄƱƷ�ƴƳ�ƲƴƳƹƴ(�ƝƬƭƺƾƬǋ�ƹƬư�ǉƾƴƸ�ƴƽƽƷƱ-
ưƺƮƬƹƴƱƸ&�ƺƹ�ƿƽƻƱƷ�ƴƳƿǃƴƾǈ�ƮƺƳƼƬƽƾƹǇƱ�ƺƽƺƭƱƹƹƺƽƾƴ�
ƻƬƾƺƷƺƯƴƴ�ƽƷǊƹƹǇǁ�ƲƱƷƱƳ�U+0&,1W&�Ʊǌ�ƮƷƴǋƹƴƱ�ƹƬ�ƻƽƴ-
ǁƺǀƴƳƴƺƷƺƯƴǃƱƽƶƴƵ�ƽƾƬƾƿƽ�Ʒƴǂ�ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺ-
Ưƺ� ƮƺƳƼƬƽƾƬ� U+/&+2W� ƴ� ƺƻƾƴƸƴƳƴƼƺƮƬƾǈ� ƿ� ƹƴǁ� ƷƱǃƱƹƴƱ�
ƼƬƳƷƴǃƹǇǁ�ƳƬƭƺƷƱƮƬƹƴƵ�ƽƷǊƹƹǇǁ�ƲƱƷƱƳ�U,2&-,W&�Ƭ�ƾƬƶ-
ƲƱ�ƺƻƼƱưƱƷƴƾǈ�ƹƺƼƸƬƾƴƮƹǇƱ�ƻƺƶƬƳƬƾƱƷƴ�ƽƱƶƼƱƾƺƼƹƺ-
Ưƺ�ƴƸƸƿƹƴƾƱƾƬ�ƽƷǊƹǇ�ƿ�Ʒƴǂ�,*'2*�ƷƱƾ&�ƻƼƺƲƴƮƬǊǅƴǁ�Ʈ�
ƞƬƹƶƾ'ƜƱƾƱƼƭƿƼƯƱ� ƴ� ƘƱƹƴƹƯƼƬưƽƶƺƵ� ƺƭƷƬƽƾƴ� U,3W&� ǃƾƺ�
ƻƺƳƮƺƷƴƷƺ� ƴƽƻƺƷǈƳƺƮƬƾǈ� ƻƺƷƿǃƱƹƹǇƱ� ưƬƹƹǇƱ� Ʈ� ƼƱƯƴ-
ƺƹƱ�ưƷǋ�ƺǂƱƹƶƴ�ƴƳƸƱƹƱƹƴƵ�ƽƱƶƼƱƾƺƼƹƺƯƺ�ƴƸƸƿƹƴƾƱƾƬ�
ƻƼƴ� ƼƬƳƷƴǃƹǇǁ� ǀƺƼƸƬǁ� ƻƬƾƺƷƺƯƴƴ� ƽƷǊƹƹǇǁ� ƲƱƷƱƳ� ƿ�
ƮƳƼƺƽƷǇǁ�ƷǊưƱƵ�ƼƬƳƹǇǁ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ�U-*&-+W(

ƖƐƀƙƫƤƔƛƗƔ
ƝƱƳǊƸƴƼƿǋ� ƮǇǄƱƴƳƷƺƲƱƹƹƺƱ&� ƽƷƱưƿƱƾ� ƳƬƶƷǊǃƴƾǈ&�

ǃƾƺ� ƻƺƽƷƱ� ƽƺƳưƬƹƴǋ� ƻƱƼƮƺƯƺ� ưƴƽƽƱƼƾƬǂƴƺƹƹƺƯƺ� ƽƺ-
ƮƱƾƬ&� ƼƬƽƽƸƬƾƼƴƮƬǊǅƱƯƺ� ưƴƽƽƱƼƾƬǂƴƺƹƹǇƱ� ƴƽƽƷƱ-
ưƺƮƬƹƴǋ�ƻƺ� ƯƱƼƺƹƾƺƷƺƯƴƴ�ƴ� ƯƱƼƴƬƾƼƴƴ�ƸƹƺƯƺ�ƽưƱƷƬƹƺ�
ưƷǋ� ƽƾƬƹƺƮƷƱƹƴǋ� ƴ� ƼƬƳƮƴƾƴǋ� ƽƺƮƼƱƸƱƹƹƺƵ� ƯƱƼƺƹƾƺ-
ƽƾƺƸƬƾƺƷƺƯƴƴ(� ƞƻƱǂƴƬƷƴƽƾƬƸƴ&� ƼƬƭƺƾƬǊǅƴƸƴ� Ʈ� ǉƾƺƵ�
ƺƭƷƬƽƾƴ&� ƻƺƷƿǃƱƹǇ� ƹƺƮǇƱ� ƽƮƱưƱƹƴǋ� ƺ� ƮƺƳƼƬƽƾƹǇǁ� ƴƳ-
ƸƱƹƱƹƴǋǁ� ƺƼƯƬƹƺƮ� ƴ� ƾƶƬƹƱƵ�ƲƱƮƬƾƱƷǈƹƺƯƺ� ƬƻƻƬƼƬƾƬ� ƴ�
ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ� ƺƭƷƬƽƾƴ&� �ƮƺƳƼƬƽƾƹƺƵ�� ǉƻƴưƱƸƴƺ-
ƷƺƯƴƴ�ƺƽƹƺƮƹǇǁ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƳƬƭƺƷƱƮƬƹƴƵ&�ƺƽƺ-
ƭƱƹƹƺƽƾǋǁ�ƴǁ�ƶƷƴƹƴǃƱƽƶƺƯƺ�ƾƱǃƱƹƴǋ�ƴ�ƷƱǃƱƹƴǋ�ƿ�ƷǊưƱƵ�
ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ(�Ƒ�ǃƬƽƾƹƺƽƾƴ&�ǉƾƺ�ƶƬ-
ƽƬƱƾƽǋ�ƺƽƺƭƱƹƹƺƽƾƱƵ�ǉƾƴƺƾƼƺƻƹƺƵ�ƴ�ƻƬƾƺƯƱƹƱƾƴǃƱƽƶƺƵ�
ƾƱƼƬƻƴƴ�ƻƼƴ�ƻƬƾƺƷƺƯƴƴ�ƺƼƯƬƹƺƮ�ƴ�ƾƶƬƹƱƵ�ƲƱƮƬƾƱƷǈƹƺƯƺ�
ƬƻƻƬƼƬƾƬ� Ʈ� ƻƷƬƹƱ� ƹƬƿǃƹƺƯƺ� ƺƭƺƽƹƺƮƬƹƴǋ� ƻƼƴƸƱƹƱƹƴǋ�
ƬƹƾƴƸƴƶƼƺƭƹǇǁ� ƴ� ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƴǁ� ƻƼƱƻƬƼƬƾƺƮ&�
Ƭ�ƾƬƶƲƱ�ƭƴƺƼƱƯƿƷƴƼƿǊǅƱƵ�ƾƱƼƬƻƴƴ�Ʈ�ƯƱƼƺƹƾƺƽƾƺƸƬƾƺ-
ƷƺƯƴ�ƴ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ǁƴƼƿƼƯƴƴ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+( ƏưƬǄƶƴƹƬ ƚ(ƪ( ƑƺƳƼƬƽƾƹǇƱ ƺƽƺƭƱƹƹƺƽƾƴ ǉƻƴưƱƸƴƺƷƺƯƴƴ ƴ

ƶƷƴƹƴƶƴ ƻƿƷǈƻƴƾƬ ƴ ǉǀǀƱƶƾƴƮƹƺƽƾǈ ƱƯƺ ƷƱǃƱƹƴǋ ƽ ƻƺƸƺǅǈǊ ƴƸ-
ƻƿƷǈƽƹǇǁ�ƷƬƳƱƼƺƮ4�ƏƮƾƺƼƱǀ(�ưƴƽ(�ƶƬƹư(�ƸƱư(�ƹƬƿƶ(�ƞƜƭ(&�,**/(�,-�ƽ(

,( ƏƷƴƸƽƶƴƵ Ə(Ƒ( žƱƼƺƹƾƺƽƾƺƸƬƾƺƷƺƯƴǋ "ǉƻƴưƱƸƴƺƷƺƯƴǃƱƽƶƴƱ&
ƽƺǂƴƬƷǈƹǇƱ�ƴ�ƺƼƯƬƹƴƳƬǂƴƺƹƹǇƱ�ƬƽƻƱƶƾǇ#(�ƙ(4�ƙƱư(�ƶƹƴƯƬ&�,*+,(�-1+
ƽ(

-( ƏƷǀƱƼƺƮ Ɣ(Ɩ(& ƖƺƼưƬƹƴǄƮƴƷƴ Ə(ſ( ƝƺƷǈ ƙƱƲưƿƹƬƼƺưƹƺƵ ƬƶƬ-
ưƱƸƴƴ ƹƬƿƶ ǉƶƺƷƺƯƴƴ& ƭƱƳƺƻƬƽƹƺƽƾƴ ǃƱƷƺƮƱƶƬ ƴ ƻƼƴƼƺưǇ Ʈ ƼƬƳƮƴ-
ƾƴƴ ǀƿƹưƬƸƱƹƾƬƷǈƹǇǁ ƴƽƽƷƱưƺƮƬƹƴƵ( ƒƱƶƬƭƼǈƽƶƴƱ ǃƾƱƹƴǋ ƻƺ ƽƿ-
ưƱƭƹƺƵ�ƸƱưƴǂƴƹƱ�Ʈ�Ɲƀƒƚ(�ƙ(&�,*,*(�ƞ(�+-ǜ+2(

.( ƏƼǈƱƮƬ ž(Ɵ( ƙƱƷƬƾƺƹƴƹ Ʈ ƶƷƴƹƴǃƱƽƶƺƸ ƺƭƺƽƹƺƮƬƹƴƴ ǉǀǀƱƶ-
ƾƴƮƹƺƽƾƴ ſƽƱǀƺƶƬƸƬ ƻƼƴ ƺưƺƹƾƺƯƱƹƹƺƸ ƻƱƼƴƺƽƾƴƾƱ ƿ ƻƬǂƴƱƹƾƺƮ
ƻƺƲƴƷƺƯƺ�ƴ�ƽƾƬƼǃƱƽƶƺƯƺ�ƮƺƳƼƬƽƾƬ4�ƏƮƾƺƼƱǀ(�ưƴƽ(� ƶƬƹư(�ƸƱư(�ƹƬƿƶ(
ƞƜƭ(&�,**0(�,0�ƽ(

/( ƐƱƷǈƽƶƴǁ Ə(ƚ(& ƐƱƷǈƽƶƴǁ ƛ(Ə(& ƖƺƼưƬƹƴǄƮƴƷƴ Ə(ſ( ơƼƺƹƴǃƱ-
ƽƶƬǋ ƭƺƷƱƳƹǈ ƻƺǃƱƶ4 ƺƽƺƭƱƹƹƺƽƾƴ ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ ƻƬƾƺƷƺƯƴƴ(
ƞƜƭ(4�ƚƺƼưƸƱưƴƳưƬƾ&�,*+0(�+,.�ƽ(

0( ƐƬƭƴǃ� Ƒ(Ƒ(� ƛƻƼƱưƱƷƱƹƴƱ� ƬưƬƻƾƬǂƴƺƹƹǇǁ� ƮƺƳƸƺƲƹƺƽƾƱƵ� ƺƼ-
ƯƬƹƴƳƸƬ� ƿ� ƷǊưƱƵ� ƻƺƲƴƷƺƯƺ� ƴ� ƽƾƬƼǃƱƽƶƺƯƺ� ƮƺƳƼƬƽƾƬ&� ƽƾƼƬưƬǊǅƴǁ
ƳƬƭƺƷƱƮƬƹƴǋƸƴ Ʈƴƽƺǃƹƺ'ƹƴƲƹƱǃƱƷǊƽƾƹƺƯƺ ƽƿƽƾƬƮƬ4 ƏƮƾƺƼƱǀ( ưƴƽ(
ƶƬƹư(�ƸƱư(�ƹƬƿƶ(�ƞƜ(&�,*+.(�,,�ƽ(

1( ƐƬƭƴǃ�Ƒ(Ƒ(&�ƖƺƼưƬƹƴǄƮƴƷƴ�Ə(ſ(&�ƛƶƿƹƱƮ�ƙ(Ə(&�ƀưƬƷǈǂƺƮƬ�ƚ(Ə(
ƛƼƯƬƹƴƳƬǂƴǋ ưƴƬƯƹƺƽƾƴƶƴ ƴ ƷƱǃƱƹƴǋ ƳƬƭƺƷƱƮƬƹƴƵ Ʈƴƽƺǃƹƺ'ƹƴƲƹƱ-
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+,(� Ahg\aZk^gdh� ?(N(� Jk^]b\mbg`� ma^� ^__^\mbo^g^ll� h_� ]^gmZe
hkmahi^]b\�mk^Zmf^gm�h_�`^kbZmkb\�iZmb^gml�pbma�fnembfhk[b]�\hg]bmbhgl(�
MJ[(�,**04�,.(

+-(�And�P;�@^Zmnk^l�h_�ma^�\ebgb\Ze�\hnkl^�Zg]�mk^Zmf^gm�h_�_kZ\mnk^l
h_�ma^�fZg]b[e^�bg�^e]^ker�Zg]�l^gbe^�iZmb^gml(�MJ[(�,*++4�,0(

+.(� Tafn]� G(P(� =ebgb\Ze� \hnkl^� Zg]� mk^Zmf^gm� h_� lZeboZkr� lmhg^
]bl^Zl^�bg�^e]^ker�Zg]�l^gbe^�i^hie^(�MJ[(�,*+/4�,2(

+/(� TZ[hkholdr� E(;(&� Fh[^bdh� P(P(� Chk]Zgblaobeb� ;(E(� Jlr\ah'
iarlbheh`b\Ze� lmZmnl� h_� ^e]^ker� Zg]� l^gbe^� i^hie^� ln__^kbg`� _khf�
]bl^Zl^l�h_�ma^�lZeboZkr�`eZg]l(�Enkld(�l\b^gmb_b\'ikZ\mb\Ze�o^lmg(��GZg�
Zg]�abl�a^Zema�(�,*+.5�-4�.1'/.(

+0(� Chk]Zgblaobeb� ;(E(&� Fh[^bdh� P(P(&� Jh][^k^sdbgZ� F(;(� ;gZerlbl� h_
ma^kZi^nmb\�Zg]�]bZ`ghlmb\�f^Zlnk^l�_hk�]bl^Zl^l�h_�ma^�lZeboZkr�`eZg]l�
bg�Z�fnemb]bl\biebgZkr�ahlibmZe(�>^iZkmf^gm(�,*+.5�/*4�/,ǜ/.(

+1(� Chk]Zgblaobeb� ;(E(&� Men`bgZ� ;(A(&� M^kbdho� ;(;(&� MZflhgho� P(P(&
LrsaZd� A(;(� J^imb]^� [bhk^`neZmbhg� h_� k^iZkZmbo^� hlm^h`^g^lbl� Zg]�

hll^hbgm^`kZmbhg4�frma&�k^Zebmr&�hk�Z�ikhfblbg`�_nmnk^(�Ak^p�ni(�o^lmg(�
]^gmZe�bfieZgmheh`r(�,*+/5�-+�"+#4�,/'-*(

+2(�Chk]Zgblaobeb�;(E(&�Fh[^bdh�P(P(&�<h[bgml^o�C(C(�Jlr\ahiarlbheh`b\Ze�
lmZmnl�h_�̂ e]^ker�Zg]�l^gbe^�i^klhgl�ln__^kbg`�_khf�]kr�fhnma�lrg]khf^(�
Enkld�M\b^gmb_b\�Zg]�JkZ\mb\Ze�Eghpg(��GZg�Zg]�abl�a^Zema�(�,*+05�.4�+2'
,1(

+3(� Chk]Zgblaobeb�;(E(&� C]kbl�;(SZ(�=hfiebZg\^�Zg]�a^Zema4� ma^�lh\bZe
Zli^\m�h_� ma^�ikh[e^f(�?\heh`r�Zg]�]^o^ehif^gm�h_�lh\b^mr(�,*+35�,+�
"-#4�/3'0*(

,*(� Chk]Zgblaobeb� ;(E(� A^kbZmkb\� >^gmblmkr4� ;� Anb]^� _hk� Jarlb\bZgl(
MJ[�(4�GZg(�,*+34�-.*(

,+(� Chk]Zgblaobeb� ;(E(&� Jbank� I(F(� =krlmZe� \a^fb\Ze� Zli^\ml� bg� ma^
^mbhiZmah`^g^lbl� h_� mhhma� ari^kl^glbmbobmr(� ?\heh`r� Zg]� ]^o^ehif^gm�
h_�lh\b^mr(�,*+15�.�",-#4�-3ǜ.1(

,,(�Eb[Zk]bgZ�G(P(�?qi^kbf^gmZe�Zg]�\ebgb\Ze�lmn]r�h_�ma^�^__b\Z\r�h_
^ibmaZeZfbg� _hk� ma^� \hkk^\mbhg�h_� ma^� _ng\mbhgl�h_� ma^� bffng^� lrlm^f�
bg� ^e]^ker� Zg]� l^gbe^� i^hie^� pbma� irhbg_eZffZmhkr� ]bl^Zl^l� h_� ma^�
fZqbeeh_Z\bZe�k^`bhg(�MJ[(�,**+4�,.(

,-(�EhfZkho�@(C(&�Ma^o\a^gdh�Sn(F(&� Chk]Zgblaobeb�;(E(�MhfZmb\�Zg]
]^gmZe� a^Zema� h_� \^gm^gZkbZgl(� ?\heh`r� Zg]� ]^o^ehif^gm� h_� lh\b^mr(�
,*+05�+�"+0#4�/+ǜ/.(

,.(� EhfZkho� @(C(&� Ma^o\a^gdh� Sn(F(&� Chk]Zgblaobeb� ;(E(� Fhg`^obmr4
k^fZkdl� hg� ma^� iZmaheh`r� h_� m^^ma� Zg]� i^kbh]hgmbnf(� J^kbh]hgmb\l(�
,*+15�,4�+-'+/(

,/(� EkZlgrZgldr� A(;(� Na^� nl^� h_� i^imb]^� [bhk^`neZmhkl� bg� ma^
\hfie^q�mk^Zmf^gm�h_�i^kbh]hgmbmbl�bg�ma^�^e]^ker(�MJ[(�,**.4�,*(

,0(�Enkbeho�C(H(�;`^�_^Zmnk^l�h_�ma^�k^iZkZmbo^�ikh\^ll�bg�ma^�ldbg�Zg]�
[hg^�mblln^(�MZbgm�J^m^kl[nk`�,*+*4�/*(

,1(�Fh[^bdh�P(P(&�Chk]Zgblaobeb�;(E(�=aZkZ\m^kblmb\l�h_�]bZ`ghlmb\�Zg]�
ma^kZi^nmb\� f^Zlnk^l� Zfhg`� Z]neml� h_� ]b__^k^gm� Z`^l� ln__^kbg`� _khf�
]bl^Zl^l�h_� ma^�lZeboZkr�`eZg]l(�Enkld�M\b^gmb_b\�Zg]�JkZ\mb\Ze�Eghpg(�
�GZg�Zg]�abl�a^Zema�(�,*+.5�+4�2+ǜ2.(

,2(� Fh[^bdh� P(P(&� Chk]Zgblaobeb� ;(E(&� TZ[hkholdr� E(;(� Nk^Zmf^gm� h_
]bl^Zl^l� h_� ma^� lZeboZkr� `eZg]l� bg� iZmb^gml� h_� he]^k� Z`^� `khnil(� Lhl(
lmhfZm(�sankg(�,*+15�,+�"+#4�,+',/(

,3(�Fh[^bdh�P(P(&�Chk]Zgblaobeb�;(E(&�GZerla^o�G(?(�;`^�\aZkZ\m^kblmb\l�
h_� ma^� bffngheh`b\Ze�iZkZf^m^kl�h_� lZeboZ� bg�Z]neml(�En[Zg�l\b^gmb_b\(�
ahg^r(�o^lmg(�,*+/5�+�"+/*#4�1.ǜ13(

-*(� Fh[^bdh� P(P(&� LrsaZd� A(;(&� >rZdhgho� G(G(� Chk]Zgblaobeb� ;(E(
L^Z\mbo^�]rlmkhiab\�]bl^Zl^l�h_�ma^�lZeboZkr�`eZg]l�bg�^e]^ker�Zg]�l^gbe^�
i^hie^(�En[Zg�l\b^gmb_b\(�ahg^r(�o^lmg(�,*+/5�+/*�"+#4�03ǜ1.(

-+(� Fh[^bdh� P(P(&� Chk]Zgblaobeb� ;(E(&� <ZmfZgho� G(C(&� Ghkhsho� G(;(
Nnfhkl�h_�ma^�lZeboZkr�`eZg]l�bg�Z]neml�h_�]b__^k^gm�Z`^�`khnil(�Cglmbmnm^�
h_�>^gmblmkr(�,*+.(Hh�+�"0,#(�M(�2+ǜ2-(

-,(� Fh[^bdh� P(P(&� Chk]Zgblaobeb� ;(E(� LZ]bZmbhg� lbZehZ]^ghiZmab^l� bg
ma^�^e]^ker�Zg]�he]�i^hie^�Zg]�ma^bk�mk^Zmf^gm(�P^lmg(�Ak^p�ni(�fbebmZkr'
ahg^r(�Z\Z](�,*+.5�./�"+#4�1/'13(
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--(�Gnsrdbg�G(C(�Nk^Zmf^gm�h_�h]hgmh`^gb\�i^kbhlmbmbl�h_�ma^�cZpl�bg�
^e]^ker�Zg]�l^gbe^�i^hie^(�,*+-4�,-(

-.( Ghhg�J(A(�L^ihkm� h_� ma^�OH�M^\k^mZkr�A^g^kZe� _hk� JhineZmbhg
"OH@J;#�I_(�OH�p^[lbm^(�,*+,(�"ammi4))ppp(ng(hk`)kn)�]^o^ehif^gm#(

-/(� <hng]� M(P(&� Gnsrdbg� G(C(&� Chk]Zgblaobeb� ;(E(� Cfikho^f^gm� h_�
\hfie^q� mk^Zmf^gm� h_� Z\nm^� h]hgmh`^gb\� i^kbhlmbmbl� h_� ma^� cZpl� bg�
i^hie^�h_�he]^k�Z`^�`khnil(�>^gmblmkr(�,*+,4�3+�"0#4�0-ǜ00(

-0(� P(� P(� Hbdbm^gdh(� @^Zmnk^l� h_� ma^� \hnkl^� Zg]� mk^Zmf^gm� h_�
h]hgmh`^gb\�fZqbeeZkr�lbgnlbmbl�bg�^e]^ker�Zg]�l^gbe^�i^hie^(�MJ[(�,*+-4�
,-(

-1(�JZk_^gho�M(;(�;`^�_^Zmnk^l�h_�ma^�\ebgb\Ze�Zg]�ilr\ahiarlbheh`b\Ze�
lmZmnl�bg�iZmb^gml�pbma�]^gmZe�bfieZgmZmbhg(�MJ[(�,*+/(

-2( Jbank�IF�;`^'k^eZm^]�\aZg`^l�bg�ma^�\hfihlbmbhg�Zg]�lmkn\mnk^
h_�ma^�aZk]�mblln^l�h_�ma^�Z]nem�mhhma(�MJ[(�,*+/4�.,(

-3(� P(� P(� MZflhgho(�>bZ`ghlmb\l� Zg]� mk^Zmf^gm� h_� ]bl^Zl^l� h_� ma^
m^fihkhfZg]b[neZk� chbgm� bg� ^e]^ker� Zg]� l^gbe^� i^hie^� bg� hnmiZmb^gm�
\ebgb\l(�MJ[(�,*+,4�,0(

.*( MZflhgho�P(P(&�Chk]Zgblaobeb�;(E(�=aZkZ\m^kblmb\l�h_�mhhma�ehll�bg
i^hie^� h_� ]b__^k^gm� Z`^�`khnil(� ?\heh`r� Zg]�]^o^ehif^gm� h_� lh\b^mr(�
,*+,5�-�"/#4�1-ǜ1.(

.+( MZ_ZkhoZ� A(F(&� EhlheZi^gdh� H(A(&� ;knmrngho� P(;(� L^`bhgZe
]b__^k^gmbZmbhg�h_�Z`bg`� bg]b\Zmhkl� bg�LnllbZ(�;]oZg\^l� bg�`^khgmheh`r(�
,**/5�+04�1'+-(

.,(� M^kbdho� ;(;(� ;gZmhfb\Ze� ik^k^jnblbm^l� _hk� ma^� hgl^m� h_
m^fihkhfZg]b[neZk�chbgm�]rl_ng\mbhg�Zm�]b__^k^gm�Z`^l�bg�Zg�Z]nem(�MJ[(�
,*+-4�,*(

.-( Men`bgZ�;(A(&� Chk]Zgblaobeb�;(E(&�M^kbdho�;(;(&�MZflhgho�P(P(&�
LrsaZd� A(;(� IimbfbsZmbhg� h_� cZp� k^iZkZmbo^� hlm^h`^g^lbl� ]nkbg`�

Z`bg`�"ik^\ebgb\Ze�lmn]r#(�;]oZg\^l�bg�`^khgmheh`r(�,*+0(+�",3#4�+,2'
+--(

..(� Mhe]ZmhoZ� F(H(� ;`^� _^Zmnk^l� h_� ma^� iZmaheh`r� h_� ma^
m^fihkhfZg]b[neZk�chbgm�Zg]�fZlmb\Zmhkr�fnl\e^l�Zg]�ma^bk�mk^Zmf^gm(�
MJ[(�,*++4�,/(

./(� Mhe]Zmho� M(P(� =hfie^q� mk^Zmf^gm� h_� \akhgb\� `^g^kZebs^]
i^kbh]hgmbmbl�bg�^e]^ker�Zg]�l^gbe^�i^hie^(�MJ[(�,*++4�,.(

.0(�NdZ\a^gdh�N(<(�;`^�_^Zmnk^l�h_� ma^�hkZe�fn\hlZ�Zg]� ebil(�MJ[(
,**34�-2(

.1(� Nrmrnd� M(Sn(&� Chk]Zgblaobeb� ;(E(� >^gmZe� a^Zema� _hk� \akhgb\�
bg_eZffZmhkr�[hp^e�]bl^Zl^(�MJ[(�Hhk]f^]bs]Zm(�,*+04�+..(

.2(�@bebiihoZ�?(P(�Nk^Zmf^gm�h_�]bl^Zl^l�h_�ma^�hkZe�fn\hlZ�bg�^e]^ker�
Zg]�l^gbe^�i^hie^(�MJ[(�,*+-4�,-(

.3(� =r\hebZ� TA� ;`^� _^Zmnk^l� h_� ikhlma^mb\l� nlbg`� bgmkZhll^hnl
bfieZgml(�MJ[(�,**04�,,�i(

/*(� SZdhoe^oZ� H(P(� >bZ`ghlmb\l� Zg]� \hkk^\mbhg� h_� fZeZ]Zimbo^
g^nkhilr\abZmkb\�lmZm^l�_hk�fb]]e^'Z`^]�Zg]�^e]^ker�iher\ebgb\�]h\mhkl(�
MJ[(�,*+,4�,0(

/+(�SZgdholdr�P(P(�;`^�_^Zmnk^l�h_�ma^�\ebgb\Ze�ib\mnk^�Zg]�mk^Zmf^gm�
h_�bg\k^Zl^]�Z[kZlbhg�h_�aZk]�mblln^l�h_�m^^ma�bg�Zg�Z]nem(�MJ[(�,*+/4�,0(

/,(�=ZgZZg�N(D(&�G^^aZg�M(=(�PZkbZmbhgl�h_�lmkn\mnk^�Zg]�Zii^ZkZg\^�
h_�ma^�hkZe�fn\hlZ(�>^gm(�=ebg(�Hhkma(�;f(�,**/5�.3�"+#4�+'+.(

/-(�@kZ`bldhl�>(�IkZe�lnk`^kr(�H^p�Shkd&�Mikbg`^k&�,**14�-01(
/.( AZg]he_h�M(&�M\neer�=(&�=Zkkhssh�G(�IkZe�f^]b\bg^(�?]bg[nk`a'

H^p�Shkd4�=ank\abee�Fbobg`lmhg^&�,**04�+3/(
//(�BZr_eb\dF(�H^p�ZiikhZ\a^l�mh�he]�Z`^(�HZmnk^(�,***5�.*-4�-0/(
/0(� GZ\e^h]� C(&� =kb`amhg� ;(� JkZ\mb\Ze� hkZe� f^]b\bg^(� Fhg]hg'

=ab\Z`h4�Knbgm^ll^g\^�Jn[eblabg`&�,**04�+0.(
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,.( EhfZkho� @(C(&� Ma^o\a^gdh� Sn(F(&� Chk]Zgblaobeb� ;(E(� Fhg`^obmr4
k^fZkdl�mh�ma^�iZmaheh`r�h_�m^^ma�Zg]�i^kbh]hgmZe�]bl^Zl^(�J^kbh]hgmb\l(
,*+1(�Hh(�,(�J(�+-ǜ+/(

,/( EkZlgrZgldr� A(;(� Na^� nl^� h_� i^imb]^� [bhk^`neZmhkl� bg� ma^
\hfie^q mk^Zmf^gm h_ i^kbh]hgmbmbl bg ma^ ^e]^ker4 ;nmahk!l Z[lmkZ\m( ]bl(
=Zg](�f^](�l\b^g\^l(�MJ[(&�,**.(,*�i(

,0( Enkbeho� C(H(� ;`^� _^Zmnk^l� h_� ma^� k^iZkZmbo^� ikh\^ll� bg� ma^� ldbg
Zg] [hg^ mblln^4 ;nmahk!l Z[lmkZ\m( >h\mhk h_ G^]b\Ze M\b^g\^l( MJ[&
,*+*(/*�i(

,1( Fh[^bdh�P(P(&�Chk]Zgblaobeb�;(E(�=aZkZ\m^kblmb\l�h_�]bZ`ghlmb\�Zg]
ma^kZi^nmb\ f^Zlnk^l Zfhg` Z]neml h_ ]b__^k^gm Z`^l& ln__^kbg` _khf
]bl^Zl^l�h_�ma^�lZeboZkr�`eZg]l�))�Enkld�l\b^gmb_b\'ikZ\mb\Ze�dghpe^]`^(
�GZg�Zg]�abl�a^Zema�(�,*+.(�Hh(�+(�J(�2+ǜ2.(

,2( Fh[^bdh� P(P(&� Chk]Zgblaobeb� ;(E(&� TZ[hkholdr� E(;(� Nk^Zmf^gm� h_
]bl^Zl^l� h_� ma^� lZeboZkr� `eZg]l� bg� iZmb^gml� h_� he]^k� Z`^� `khnil(� Lhl(
lmhfZm(�sankg(�,*+1(Phe(�,+&�Hh(�+(�J(�,+ǜ,/(

,3( Fh[^bdh� P(P(&� Chk]Zgblaobeb� ;(E(&� GZerla^o� G(?(� ;`^
\aZkZ\m^kblmb\l h_ ma^ bffngheh`b\Ze iZkZf^m^kl h_ lZeboZ bg Z]neml(
En[Zg�l\b^gmb_b\(�f^](�o^lmg(�,*+/(�Hh(�+�"+/*#(�M(�1.ǜ13(

-*( Fh[^bdh�P(P(&�LrsaZd�A(;(&�>rZdhgho�G(G(� Chk]Zgblaobeb� ;(E(
L^Z\mbo^� ]rlmkhiab\� ]bl^Zl^l� h_� ma^� lZeboZkr� `eZg]l� bg� ^e]^ker� Zg]
l^gbe^� i^hie^(� En[Zg� l\b^gmb_b\(� f^](� o^lmg(� ,*+/(� Hh(� +� "+/*#(� M(
03ǜ1.(

-+( Fh[^bdh� P(P(&� Chk]Zgblaobeb� ;(E(&� <ZmfZgho� G(C(&� Ghkhsho� G(;(
Nnfhkl�h_�ma^�lZeboZkr�`eZg]l�bg�Z]neml�h_�]b__^k^gm�Z`^�`khnil(�Cglmbmnm^
h_�>^gmblmkr(�,*+.(�Hh(�+�"0,#(�M(�2+ǜ2-(

-,( Fh[^bdh� P(P(&� Chk]Zgblaobeb� ;(E(� LZ]bZmbhg� lbZehZ]^ghiZmab^l� bg
ma^�^e]^ker�Zg]�he]�i^hie^�Zg]�ma^bk�mk^Zmf^gm(�P^lmg(�Ak^p�ni(�fbebmZkr'
f^](�Z\Z](�,*+.(�Hh(�+�"./#(�M(�1/ǜ13(

--( Gnsrdbg�G(C(�Nk^Zmf^gm�h_�h]hgmh`^gb\�i^kbhlmbmbl�h_�ma^�cZpl�bg
^e]^ker�Zg]�l^gbe^�i^hie^4�;nmahk!l�Z[lmkZ\m(�]bl(�=Zg]b]Zm^�h_�G^]b\Ze
M\b^g\^l�MJ[&�,*+-(,-�i(

-.( Ghhg�J(A(� L^ihkm� h_� ma^�OH�M^\k^mZkr�A^g^kZe� hg� JhineZmbhg
"OH@J;#�I_(�OH�p^[lbm^(�,*+,(�"ammi4))ppp(ng(hk`)kn)]^o^ehif^gm#(

-/( <hng]� M(P(&� Gnsrdbg� G(C(&� Chk]Zgblaobeb� ;(E(� Cfikho^f^gm� h_
\hfie^q� mk^Zmf^gm� h_� Z\nm^� h]hgmh`^gb\� i^kbhlmbmbl� h_� ma^� cZpl� bg
i^hie^�h_�he]^k�Z`^�`khnil(�>^gmblmkr(�,*+,(�N(�3+&�Hh(�0(�J(�0-ǜ00(

-0( P( P(� Hbdbm^gdh(� @^Zmnk^l� h_� ma^� \hnkl^� Zg]� mk^Zmf^gm� h_
h]hgmh`^gb\�fZqbeeZkr� lbgnlbmbl� bg� ^e]^ker� Zg]� l^gbe^� i^hie^4� ;nmahk!l
Z[lmkZ\m(�]bl(�=Zg](�f^](�l\b^g\^l(�MJ[&�,*+-(,-�i(

-1( JZk_^gho�M(;(�;`^�_^Zmnk^l�h_�ma^�\ebgb\Ze�Zg]�ilr\ahiarlbheh`b\Ze
lmZmnl� bg� iZmb^gml� pbma� ]^gmZe� bfieZgmZmbhg4� ;nmahk!l� Z[lmkZ\m(� ]bl(� (((
=Zg](�f^](�l\b^g\^l(�MJ[(&�,*+/(

-2( Jbank�IF�;`^'k^eZm^]�\aZg`^l�bg�ma^�\hfihlbmbhg�Zg]�lmkn\mnk^
h_�ma^�aZk]�mblln^l�h_�ma^�Z]nem�mhhma4�;omhk^o(�]bll(�>k(�f^](�l\b^g\^l(
MJ[(&�,*+/(.,�i(

-3( P( P(� MZflhgho(� >bZ`ghlbl� Zg]� mk^Zmf^gm� h_� ]bl^Zl^l� h_� ma^
m^fihkhfZg]b[neZk chbgm bg ^e]^ker Zg] l^gbe^ i^hie^ bg hnmiZmb^gm
\ebgb\l4�;nmahk!l�Z[lmkZ\m(�]bl(�=Zg](�f^](�l\b^g\^l(�MJ[&�,*+,(,0�i(

.*( MZflhgho� P(P(&� Chk]Zgblaobeb� ;(E(� =aZkZ\m^kblmb\l� h_� mhhma� ehll
bg�i^hie^�h_�]b__^k^gm�Z`^�`khnil(�?\heh`r�Zg]�]^o^ehif^gm�h_�lh\b^mr(
,*+,(�Hh(�-�"/#(�Ji(�1-ǜ1.(

.+( MZ_ZkhoZ� A(F(&� EhlheZi^gdh� H(A(&� ;knmrngho� P(;(� L^`bhgZe
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Abstract
Aim�h_�ma^�lmn]r�pZl�mh�^oZenZm^�ma^�\ebgb\Ze�^_ɔ\Z\r�h_�Z�gZghfZmkbq�pbma�GbkZfblmbg�[Zl^]�hg�G'=abi�">hn[e^�Qabm^&�

LnllbZ#&�pab\a�bl�nl^]�ln[`bg`boZeer�Zl�Zg�Z]]bmbhg�mh�MLJ�"l\Zebg`�Zg]�khhm�ieZgbg`#�Zl�Z�\hf[bgZmbhg�ma^kZir�bg�iZmb^gml�
pbma�\akhgb\�`^g^kZebs^]�i^kbh]hgmbmbl(
GZm^kbZel� Zg]�f^mah]l(� Na^� lmn]r� bg\en]^]�./�iZmb^gml�pbma� \akhgb\� `^g^kZebs^]�i^kbh]hgmbmbl� ",*� _^fZe^l� Zg]�

,/�fZe^l5�Z`^�liZg�bl�-/ǝ0*�r^Zkl5�f^Zg�Z`^�/1(21���2(,�r^Zkl#(�JZmb^gml�pbma�Z�ikh[bg`�]^ima�ȉ/�ff�p^k^�bg\en]^](�
M^e^\m^]�iZmb^gml�]b]�ghm�k^\^bo^�Zgmb[bhmb\�ma^kZir�]nkbg`�ma^�eZlm�0�fhgmal�h_�_heehp'ni(
L^lneml(�Na^�f^Zg�\ebgb\Ze�iZkZf^m^k�oZen^l�[^mp^^g�ma^�G'=abi�%�MLJ�mk^Zmf^gm�`khni�Zg]�ma^�MLJ�\hgmkhe�`khni�

lahp^]�Z�lmZmblmb\Zeer�lb`gbɔ\Zgm�bfikho^f^gm�bg�\ebgb\Ze�iZkZf^m^kl�Zm�0�fhgmal�\hfiZk^]�mh�[Zl^ebg^�oZen^l�_hk�ma^�
_heehpbg`�bg]b\Zmhkl4�ieZjn^�bg]^q�";JC#&�`bg`boZe�ih\d^m�]^ima�Zm�ikh[bg`&�GÎae^fZgg�<e^^]bg`�Cg]^q�"<C#&�ma^�e^o^e�h_�
\ebgb\Ze�ZmmZ\af^gm(
=hg\enlbhgl(�MLJ�aZl�[^^g�lahpg�mh�[^�^__^\mbo^�bg�k^]n\bg`�ih\d^m�]^ima&�bg\k^Zlbg`�i^kbh]hgmZe�ZmmZ\af^gm&�Zg]�

k^]n\bg`�bgɕZffZmbhg(�Bhp^o^k&�pa^g�MLJ�pZl�nl^]�pbma�ma^�G'=abi&�ihllb[e^�Z]]bmbhgZe�\ebgb\Ze�[^g^ɔml�aZo^�[^^g�
lahpg(

E^rphk]l4�MLJ&�G'=abi&�i^kbh]hgmbmbl&�fbkZfblmbg(

L^\^bo^]4�*/(*2(,*,*5�k^obl^]4�*+(*3(,*,*5�Z\\^im^]4�*0(*3(,*,*(

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

@hk� \bmZmbhg4�Sn(;(� <ZdZ^o&� T(M(� EaZ[Z]s^&�I(M(�Ghk]Zgho&� Sn(;(� A^g^kZehoZ(� Nk^Zmf^gm� h_� \akhgb\� `^g^kZebs^]�
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Рис. 1. Механизм действия мирамистина.

Fig. 1. Miramistin mode of action.
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ƻƼƺƯƼƬƸƸƹƺƸ�ƺƭƱƽƻƱǃƱƹƴƱ�MmZmJenl�0�";gZerlmMh_m&�=;&�
ƞƤƏ#�ưƷǋ�ƽƼƱưƹƴǁ�ưƬƹƹǇǁ&�ƻƺƷƿǃƱƹƹǇǁ�Ʈ�ƶƬƲưƺƵ�ƯƼƿƻ-
ƻƱ�ƾƱƽƾƴƼƺƮƬƹƴǋ(�ƀƼƺƮƱƹǈ�ƳƹƬǃƴƸƺƽƾƴ�ƭǇƷ�ƿƽƾƬƹƺƮƷƱƹ�
ƹƬ�ƿƼƺƮƹƱ�Ƽ�6*&*/(

ƞƔƖƁƙƩƠƐƠƨ
ƝƱƳƿƷǈƾƬƾǇ&� ƻƺƷƿǃƱƹƹǇƱ� Ʈ� ǁƺưƱ� ưƬƹƹƺƯƺ� ƻƴƷƺƾƹƺƯƺ�

ƴƽƽƷƱưƺƮƬƹƴǋ� ǃƱƼƱƳ� 0�ƸƱƽǋǂƱƮ�ƻƺƶƬƳƬƹǇ�Ʈ� ƾƬƭƷƴǂƱ�+(�
ƞƼƬƮƹƱƹƴƱ� ƽƼƱưƹƴǁ� ƳƹƬǃƱƹƴƵ� ƶƷƴƹƴǃƱƽƶƴǁ� ƻƬƼƬƸƱ-
ƾƼƺƮ� ƸƱƲưƿ� ƯƼƿƻƻƺƵ&� Ʈ� ƶƺƾƺƼǇǁ� ƻƼƴƸƱƹǋƷƺƽǈ� ƷƱǃƱƹƴƱ�
G'=abi%MLJ&�ƴ�ƶƺƹƾƼƺƷǈƹƺƵ�ƯƼƿƻƻƺƵ�MLJ�ƻƺƶƬƳƬƷƺ�ƽƾƬ-
ƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸƺƱ� ƽƹƴƲƱƹƴƱ� ƳƹƬǃƱƹƴƵ� ƶƷƴƹƴǃƱƽƶƴǁ�
ƻƬƼƬƸƱƾƼƺƮ�ǃƱƼƱƳ�0�ƸƱƽǋǂƱƮ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƴƽǁƺưƹǇ-
Ƹƴ�ƳƹƬǃƱƹƴǋƸƴ(�žƼƿƻƻƬ�\�ƻƼƴƸƱƹƱƹƴƱƸ�G'=abi�ƻƺƶƬƳƬƷƬ�
ƳƹƬǃƴƾƱƷǈƹƺ� ƷƿǃǄƴƱ�ƼƱƳƿƷǈƾƬƾǇ�ƻƺ� ƽƼƬƮƹƱƹƴǊ�ƽ� ƯƼƿƻ-
ƻƺƵ&�ƯưƱ�ƭǇƷƺ�ƻƼƺƮƱưƱƹƺ�ƾƺƷǈƶƺ�MLJ&�ǃƱƼƱƳ�0�ƸƱƽǋǂƱƮ(
ƜƼƴ� ƻƼƺƮƱưƱƹƴƴ� ƽƾƬƾƴƽƾƴǃƱƽƶƺƯƺ� ƬƹƬƷƴƳƬ� ƺƾƹƺƽƴ-

ƾƱƷǈƹƺ�ƻƺƷƬ�ƴ�ƮƺƳƼƬƽƾƬ&�ƳƹƬǃƴƸǇǁ�ƼƬƳƹƴǂ�ƮǇǋƮƷƱƹƺ�ƹƱ�

ƭǇƷƺ(�ƟƬƶƲƱ�ƽƷƱưƿƱƾ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�
ƾƺƷǈƶƺ�MLJ&�ƴƹưƱƶƽ�ƶƼƺƮƺƾƺǃƴƮƺƽƾƴ�"<C#�ƹƱ�ƻƺƶƬƳƬƷ�ƽƾƬ-
ƾƴƽƾƴǃƱƽƶƴǁ�ƿƷƿǃǄƱƹƴƵ�Ʈ�ƺƾƷƴǃƴƱ�ƺƾ�G'=abi%MLJ�"ƻƼƺ-
ƴƳƺǄƷƺ�ƽƹƴƲƱƹƴƱ�ƴƹưƱƶƽƬ�ƽ�+&1���*&-�ưƺ�*&,���*&./#(

ƜƑƟƁƕƓƔƛƗƔ
Ƒ�ǉƾƺƸ�ƴƽƽƷƱưƺƮƬƹƴƴ&� ƺƽƹƺƮƬƹƹƺƸ�ƹƬ� ƶƷƴƹƴǃƱƽƶƴǁ�

ƴƽƻǇƾƬƹƴǋǁ&�ƽƼƬƮƹƴƮƬƷƬƽǈ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƾƱƼƬƻƱƮƾƴ-
ǃƱƽƶƴǁ� ƻƼƺƾƺƶƺƷƺƮ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƾƼƬưƴǂƴƺƹƹƺƯƺ�
ƻƼƺƾƺƶƺƷƬ�MLJ�ƴ�ƽ�G'=abi�Ʈ�ƮƴưƱ�ƸƱƽƾƹƺƵ�ƶƺƸƭƴƹƴƼƺ-
ƮƬƹƹƺƵ�ƾƱƼƬƻƴƴ(
ƜƺƽƷƱ�ƴƳƸƱƼƱƹƴǋ�ƴƹƴǂƴƬƷǈƹǇǁ�ƶƷƴƹƴǃƱƽƶƴǁ�ưƬƹƹǇǁ�

Ʈ�ƻƱƼƮƺƱ�ƻƺƽƱǅƱƹƴƱ&�ƼƱƯƴƽƾƼƬǂƴǋ�ƶƷƴƹƴǃƱƽƶƴǁ�ƻƬƼƬ-
ƸƱƾƼƺƮ� ƭǇƷƬ� ƻƼƺƮƱưƱƹƬ� ƻƺƮƾƺƼƹƺ� ǃƱƼƱƳ� 0� ƸƱƽǋǂƱƮ(�
ƝƱƳƿƷǈƾƬƾǇ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ&� ƶƬƶ� ƾƺƷǈƶƺ� MLJ&� ƾƬƶ� ƴ�
ƽ� G'=abi� ƻƺƶƬƳƬƷƴ� ƳƹƬǃƴƸǇƱ� ƿƷƿǃǄƱƹƴǋ(� ƛưƹƬƶƺ� ƴƽ-
ƻƺƷǈƳƺƮƬƹƴƱ� MLJ� ƴ�G'=abi� ƻƺƶƬƳƬƷƺ� ƳƹƬǃƴƸǇƱ� ƿƷƿǃ-
ǄƱƹƴǋ� ƻƺƶƬƳƬƹƴƵ� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
ƾƺƷǈƶƺ�MLJ(
žƬƷƬƭƿƱƮƬ�ƴ�ƽƺƬƮƾ(�U1W�Ʈ�ƽƮƺƱƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƻƺƶƬƳƬ-

Ʒƴ&�ǃƾƺ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�ƹƬƹƺƸƬƾƼƴǂǇ�G'\abi�Ʈ�ƷƱǃƱƭƹƺƵ�
ƾƬƶƾƴƶƱ� ƻƬǂƴƱƹƾƺƮ� ƽ� ǁƼƺƹƴǃƱƽƶƴƸ� ƯƱƹƱƼƬƷƴƳƺƮƬƹƹǇƸ�
ƻƬƼƺưƺƹƾƴƾƺƸ� ƴƸƱƱƾ� ƳƹƬǃƴƾƱƷǈƹǇƱ� ƻƼƱƴƸƿǅƱƽƾƮƬ�
ƻƱƼƱư�ƾƼƬưƴǂƴƺƹƹƺƵ�ƭƬƳƺƮƺƵ�ƾƱƼƬƻƴƱƵ&�ƳƬƶƷǊǃƬǊǅƴ-
Ʊƽǋ�Ʈ�ƿƸƱƹǈǄƱƹƴƴ�ƯƷƿƭƴƹǇ�ƻƬƼƺưƺƹƾƬƷǈƹǇǁ�ƶƬƼƸƬƹƺƮ&�
ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹƺƸ�ǉǀǀƱƶƾƱ&�Ƭ�ƾƬƶƲƱ�Ʈ�ƻƼƺƾƴƮƺ-
ƮƺƽƻƬƷƴƾƱƷǈƹƺƸ� ưƱƵƽƾƮƴƴ� ƼƱƳƺƼƭǂƴƺƹƹǇǁ� ƽƮƺƵƽƾƮ�
ƸƬƾƼƴǂƬ(� ſƷƴƹƴƶƺ'ƴƸƸƿƹƺƷƺƯƴǃƱƽƶƴƱ� ƴƽƽƷƱưƺƮƬƹƴǋ�
ƻƺƶƬƳƬƷƴ&� ǃƾƺ� ƶƺƸƻƷƱƶƽƹƺƱ�ƷƱǃƱƹƴƱ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƯƱ-
ƹƱƼƬƷƴƳƺƮƬƹƹƺƯƺ�ƻƬƼƺưƺƹƾƴƾƬ�ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƴƸ�
ƬƹƾƴƽƱƻƾƴƶƺƸ� ƸƴƼƬƸƴƽƾƴƹƺƸ� ƺƭƱƽƻƱǃƴƮƬƱƾ� ƭƺƷƱƱ�
ƽƾƺƵƶƿǊ� ƼƱƸƴƽƽƴǊ� ƴ� ƻƼƺưƷƱƮƬƱƾ� ƱƱ� ƻƼƺưƺƷƲƴƾƱƷǈ-
ƹƺƽƾǈ(�ƚƬǄƴ�ưƬƹƹǇƱ�ƾƬƶƲƱ�ƻƺưƾƮƱƼƲưƬǊƾ�ƻƺƷƿǃƱƹƹǇƱ�
ƬƮƾƺƼƬƸƴ�ƼƱƳƿƷǈƾƬƾǇ(
ſ�ƽƺƲƬƷƱƹƴǊ&�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�ƽƿǅƱƽƾƮƿƱƾ�ƺƯƼƬ-

ƹƴǃƱƹƹƺƱ� ƶƺƷƴǃƱƽƾƮƺ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƺƾƹƺƽƴƾƱƷǈƹƺ�
G'=abi&�Ƭ�ƾƬƶƲƱ�ƽƼƬƮƹƱƹƴǋ�ƱƯƺ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƽ�ưƼƿ-
ƯƴƸƴ�ƸƱƽƾƹǇƸƴ�ƻƼƱƻƬƼƬƾƬƸƴ&�ƴƽƻƺƷǈƳƿƱƸǇƸƴ�Ʈ�ƶƬǃƱ-
ƽƾƮƱ�ưƺƻƺƷƹƴƾƱƷǈƹƺƵ�ƾƱƼƬƻƴƴ(
ƚƬ�ƬƶƾƿƬƷǈƹǇƵ�ƸƺƸƱƹƾ�ƮƼƱƸƱƹƴ�ƬƮƾƺƼǇ�ưƬƹƹƺƵ�ƽƾƬ-

ƾǈƴ� ƮƱưƿƾ� Ƽǋư� ƴƽƽƷƱưƺƮƬƹƴƵ&� ưƱƾƬƷƴƳƴƼƿǊǅƴǁ� ƺƭǆ-
ƱƶƾƴƮƹƺƱ� ƽƼƬƮƹƱƹƴƱ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƴ� ƺƽƺƭƱƹƹƺƽƾƱƵ�
ƻƼƴƸƱƹƱƹƴǋ�ƼƬƳƷƴǃƹǇǁ�ƷƱƶƬƼƽƾƮƱƹƹǇǁ�ƽƼƱưƽƾƮ(
ƟƬƶƲƱ�ǁƺƾƱƷ�ƭǇ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƽƷƱưƿƱƾ�ƻƼƺƮƱƽƾƴ�ƽƼƬƮ-

ƹƱƹƴǋ�ƽ�ƼǋưƺƸ�ƻƼƱƻƬƼƬƾƺƮ&�ƻƼƴƸƱƹǋƱƸǇǁ�Ʈ�ƸƴƼƱ�"ƽƿƭ-
ƯƴƹƯƴƮƬƷǈƹǇƱ�ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ǁƷƺƼƯƱƶƽƴưƴƹƬ&�ƾƱ-
ƾƼƬǂƴƶƷƴƹ'ƽƺưƱƼƲƬǅƴƱ� ƻƼƱƻƬƼƬƾǇ&� ƽƿƭƯƴƹƯƴƮƬƷǈƹǇƱ�
ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ưƺƶƽƴǂƴƶƷƴƹƬ&�ƽƿƭƯƴƹƯƴƮƬƷǈƹǇƱ�
ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ƸƴƹƺǂƴƶƷƴƹƬ&� ƽƿƭƯƴƹƯƴƮƬƷǈƹǇƱ�
ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ƸƱƾƼƺƹƴưƬƳƺƷƬ#&�ƺưƹƬƶƺ�ƻƼƴƸƱ-
ƹƱƹƴƱ�ƹƱƶƺƾƺƼǇǁ�ƴƳ�ƹƬƳƮƬƹƹǇǁ�ƻƼƱƻƬƼƬƾƺƮ�ƺƯƼƬƹƴǃƱƹƺ�
Ʈ� ƽƮǋƳƴ� ƽ� ƺƾƽƿƾƽƾƮƴƱƸ� ƽƱƼƾƴǀƴƶƬǂƴƴ� ƹƬ� ƾƱƼƼƴƾƺƼƴƴ�
ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ(
ƙƱƾƬƬƹƬƷƴƳǇ�ƬƹƬƷƺƯƴǃƹǇǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƽ�ưƼƿƯƴƸƴ�

ƻƼƱƻƬƼƬƾƬƸƴ�ưƬƷƴ�ƮƺƳƸƺƲƹƺƽƾǈ�ƻƼƺƮƱƽƾƴ�ƬƹƬƷƴƳ�ưƷǋ�
ƺǂƱƹƶƴ�ƻƼƺƾƴƮƺƴƹǀƱƶǂƴƺƹƹǇǁ�ǁƴƸƴƺƾƱƼƬƻƱƮƾƴǃƱƽƶƴǁ�
ƽƼƱưƽƾƮ�ưƷǋ�ƷƱǃƱƹƴǋ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ(�ſ�ƽƺƲƬ-
ƷƱƹƴǊ&�ƽƾƬƹưƬƼƾƴƳƴƼƺƮƬƹƹǇƵ�ƻƼƺƾƺƶƺƷ�ƴƽƽƷƱưƺƮƬƹƴƵ�
ƱǅƱ�ƹƱ�ƼƱƬƷƴƳƺƮƬƹ� U2W(�ƒƷǋ�ƭƺƷƱƱ�ƾƺǃƹƺƯƺ�ƺƻƼƱưƱƷƱ-
ƹƴǋ�ƻƼƺƾƺƶƺƷƺƮ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ƽƼƱưƽƾƮ&�ƹƱƺƭǁƺưƴƸǇǁ�
ưƷǋ�ƮƶƷǊǃƱƹƴǋ�ƹƬ�ǉƾƬƻƬǁ�ƭƬƳƺƮƺƵ�ƾƱƼƬƻƴƴ�ƻƼƴ�ƷƱǃƱƹƴƴ�
ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ&�ƬƶƾƿƬƷǈƹǇ�ưƬƷǈƹƱƵǄƴƱ�ƹƬƿǃ-
ƹƺ�ƺƭƺƽƹƺƮƬƹƹǇƱ�ƴ�ƬƹƬƷƺƯƴǃƹǇƱ�ƴƽƽƷƱưƺƮƬƹƴǋ(

ƒƨƒƜƓƨ
ƩǀǀƱƶƾƴƮƹƺƽƾǈ� MLJ� Ʈ� ƮƴưƱ� ƿƸƱƹǈǄƱƹƴǋ� ƯƷƿƭƴƹǇ�

ƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƶƬƼƸƬƹƺƮ&� ƿƮƱƷƴǃƱƹƴǋ� ƿƼƺƮƹǋ� ƻƼƴ-
ƶƼƱƻƷƱƹƴǋ� ƻƬƼƺưƺƹƾƬ� ƴ� ƿƸƱƹǈǄƱƹƴǋ� ƿƼƺƮƹǋ� ƮƺƽƻƬ-

ŜźŶŬųŬžűŷƈ ľżſŻŻƇ
ŚŬƃŬŷƈŹƇű�
ŻŬżŬŸű-
žżƇ

ŜŬżŬŸű-
žżƇ�ƃűżűų�
0�ŸűŽƋƂűŮ

P-Value

PI
G'=abi%MLJ 1,2 ± 0,45 0,5 ± 0,02 <0,01

MLJ 1,3 ± 0.35 0,44 ± 0,08 <0,05

ľŷſŭŴŹŬ�ŰűŽŹűŮź-
ůź�ŶŬżŸŬŹŬ�"ŸŸ#

G'=abi%MLJ 6,1 ± 0,2 2,1 ± 1,28 <0,01

MLJ 5,27 ± 1,00 3,2 ± 0,6 <0,05

BI
G'=abi%MLJ 1,7 ± 0,3 0,2 ± 0,45 <0,01

MLJ 1,5 ± 0,2 1,3 ± 0,5 0,6

ĿŷŴŹŴƃűŽŶźű�ŻżŴ-
ŶżűŻŷűŹŴű

G'=abi%MLJ 3,70 ± 1,41 1,8 ± 1,4 <0,01

3,8 ± 1,1 3,2 ± 1,0 <0,01

Таблица 1. Средние значения клинических 
исследованных параметров при первом 

посещении и через 6 месяцев.

Table 1. Mean values of clinical studied parameters 
at the first appointment and after 6 months.
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ƷƱƹƴǋ�ƭǇƷƬ�ƺǃƱƮƴưƹƺƵ(�ƛưƹƬƶƺ�ƻƼƴ�ƽƺǃƱƾƬƹƴƴ�MLJ�ƽ�
ƻƺưưƱƽƹƱƮǇƸ�ƮƮƱưƱƹƴƱƸ�G'=abi�ƹƬƸƴ�ƭǇƷƴ�ƺƾƸƱǃƱƹǇ�
ƮƺƳƸƺƲƹǇƱ�ưƺƻƺƷƹƴƾƱƷǈƹǇƱ�ƶƷƴƹƴǃƱƽƶƴƱ�ƻƼƱƴƸƿǅƱ-
ƽƾƮƬ&� ƮƶƷǊǃƬǊǅƴƱ� ƳƹƬǃƴƾƱƷǈƹƺƱ� ƿƸƱƹǈǄƱƹƴƱ&� Ʒƴƭƺ�
ƻƺƷƹƺƱ� ƴƽǃƱƳƹƺƮƱƹƴƱ� ƽƴƸƻƾƺƸƺƮ&� ǁƬƼƬƶƾƱƼƴƳƿǊǅƴǁ�
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Abstract
Na^�k^\^llbhgl�h_�ma^�-�Gbee^k�\eZll�Zk^�ma^�fhlm�]b_ɔ\nem�bg�ma^�ik^]b\mbhg�h_�ma^�k^lnem�]nkbg`�lnk`b\Ze�mk^Zmf^gm(
Mn\a�k^\^llbhg�bg�ma^�Zgm^kbhk�k^`bhg�h_�ma^�fZg]b[e^�bl�h_m^g�\hf[bg^]�pbma�Z�lfZee�o^lmb[ne^�h_�ma^�hkZe�\Zobmr(
Na^�mk^Zmf^gm�h_�\hf[bg^]�iZmaheh`r�bg�ma^�lmZg]Zk]�ikhmh\he�pZl�ikhob]^]�bg�,�lmZ`^l4�\hkk^\mbhg�h_�lfZee�o^lmb[ne^�

h_�ma^�hkZe�\Zobmr�Zg]�^ebfbgZmbhg�h_�ma^�k^\^llbhg�[r�ma^�f^mah]�h_�ma^�\hkhgZe�Z]oZg\^]�ɕZi(
;bf(�Nh�]^o^ehi�ma^�ikhmh\he�h_�hg^'lmZ`^�hi^kZmbhg�_hk�iZmb^gml�pbma�CCC�fbee^k�\eZll�`nf�k^\^llbhg�bg�\hf[bgZmbhg�

pbma�lfZee�o^lmb[ne^(
GZm^kbZel�Zg]�f^mh]l(�Mnk`b\Ze�ikhmh\he^(�Z_m^k�\hg]n\mbg`�Zg^lma^lbZ�Zm�ma^�k^`bhg�h_�ma^�ehp^k�m^^ma�a^e]�mngg^e�

Z\\^ll�mh�ma^�k^`bhg�h_�m^^ma�pbma�`bg`boZe�k^\^llbhg&�_hkf^]�liebm'mabdg^ll�ɕZi&�]bl\aZk`^�[^ehp�ma^�i^kbh]hgmZe� ebg^�
\hgg^\mbhg�-�ff&�fh[bebsZmbhg�h_�ma^�ɕZi(Na^�ɕZi�bl�ɔq^]�pbma�lnmnk^l�Jherikhiare^g^�0'*(�NZd^g�_khf�ma^�iZeZmZe�_k^^�
`bg`boZe�`kZ_m(�JeZ\^]�bg�ma^�k^`bhg�h_�ahe]bg`�o^lmb[nehieZlmr�ɔq^]�mh�ma^�i^kbhlm^nf�h_�ma^�lbfie^�lnmnk^�Zg]�lnmnkbg`�
ma^�]hghk�Zk^Z�bg�ma^�iZeZm^(
L^lneml(�Na^�iZmb^gml�p^k^�_hng]�mh�aZo^�\ehlbg`�h_�ma^�k^\^llbhg&�ma^�bg\k^Zl^�bg�ma^�Zk^Z�d^kZmbgblZmbhg�`nfl�Zg]�

d^^ibg`�h_�ma^�o^lmb[ne^�bg�ma^�k^\ho^kr�Zk^Z(
=hg\enlbhgl(�Na^�]^o^ehif^gm� h_� Z� g^p�hg^'lmZ`^� mk^Zmf^gm� h_� k^\^llbhg� -� \eZll� Zm�Gbee^k� bg� \hf[bgZmbhg�pbma�

o^lmb[nehieZlmr�Zeehpl�rhn�mh�fhk^�jnb\der�mk^Zm�iZmb^gml�pbma�mabl�iZmaheh`r(
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E^rphk]l4�`nf�k^\^llbhg&�lfZee�o^lmb[ne^�h_�hkZe�\Zobmr&�o^lmb[nehieZ\mr&�_k^^�`bg`boZe�`kZ_m&�\hgg^\mbo^�mblln^�`kZ_m(

L^\^bo^]4�++(*2(,*,*5�k^obl^]4�+/(*3(,*,*5�Z\\^im^]4�,*(*3(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(
@hk�\bmZmbhg4�F(;(�;gZgb^oZ&�A(M(�LnghoZ(�=hfie^q�Nk^Zmf^gm�CCC�\eZll�h_�`nf�k^\^llbhg(�?g]h]hgmb\l�mh]Zr(�,*,*5�

+2"-#42,'20(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'2,'20(

ſƬƶ�ƴƳƮƱƽƾƹƺ�ƿƽƻƱǁ�ƷƱǃƱƹƴǋ�ƼƱǂƱƽƽƴƵ�ưƱƽƹǇ�CCC�ƶƷƬƽ-
ƽƬ�ƻƺ�ƙƴƷƷƱƼƿ�ƽǃƴƾƬƱƾƽǋ�ǃƬƽƾƴǃƹǇƸ�ƴ�ƸƺƲƱƾ�ưƺƽƾƴƯƬƾǈ�
/*��U,W(
ƞƷƺƲƹƺƽƾǈ�ƻƼƺƯƹƺƳƴƼƺƮƬƹƴǋ�ƴ�ƷƱǃƱƹƴǋ�ƾƬƶƴǁ�ƼƱǂƱƽ-

ƽƴƵ�ƽƺƽƾƬƮƷǋƱƾ�ƻƼƴƽƿƾƽƾƮƴƱ�ƼƱƳƺƼƭǂƴƴ�ƶƺƼƾƴƶƬƷǈƹƺƵ�
ƻƷƬƽƾƴƹƶƴ�ƸƱƲƳƿƭƹǇǁ�ƻƱƼƱƯƺƼƺưƺƶ�ƴ�ƹƬƷƴǃƴƱ�ƹƬƼƿǄƱ-
ƹƴƵ�ƸƱƲƳƿƭƹƺƯƺ�ƽƺƽƺǃƶƬ&�ưƺƽƾƬƾƺǃƹƬǋ�ƯƷƿƭƴƹƬ�ƼƱǂƱƽ-
ƽƴƴ&�ưƺƽƾƴƯƬǊǅƬǋ�ƴƷƴ�ƻƱƼƱǁƺưǋǅƬǋ�ƽƷƴƳƴƽƾƺ'ưƱƽƹƱ-
ƮƺƱ�ƽƺƱưƴƹƱƹƴƱ(�ƟƬƶ�ƲƱ�ƽƴƷǈƹƺ�ƳƬƾƼƿưƹƴƾǈ�ǁƴƼƿƼƯƴǃƱ-
ƽƶƺƱ�ƷƱǃƱƹƴƱ�ƸƺƯƿƾ�ƹƬƷƴǃƴƱ�ƿ�ƻƬǂƴƱƹƾƬ�ƬƹƬƾƺƸƴǃƱƽƶƴǁ�
ƺƽƺƭƱƹƹƺƽƾƱƵ4� ƾǋƲƴ� ƴ� ƿƳưƱǃƶƴ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ&�
ƸƱƷƶƺƱ�ƻƼƱưưƮƱƼƴƱ�ƻƺƷƺƽƾƴ�ƼƾƬ(
Ƒ�ƷƴƾƱƼƬƾƿƼƱ�ƹƱ�ƾƬƶ�ƸƹƺƯƺ�ƸƺƲƹƺ�ƹƬƵƾƴ�ƽƾƬƾƱƵ�ƴ�ƺƭ-

ƳƺƼƺƮ�ƷƱǃƱƹƴǋ�ƼƱǂƱƽƽƴƵ�ưƱƽƹǇ�CCC�ƶƷƬƽƽƬ&�ƶƬƶ�ƻƼƬƮƴƷƺ�
ǉƾƺ� ƶƷƴƹƴǃƱƽƶƴƱ� ƽƷƿǃƬƴ� ƿƽƻƱǄƹƺƯƺ� ƻƼƴƸƱƹƱƹƴǋ� ƼƬƳ-
ƹǇǁ�ƸƱƾƺưƴƶ&�ƻƺƳƮƺƷƴƮǄƴǁ�ƬƮƾƺƼƬƸ�ƻƺƷƿǃƴƾǈ�ƻƺƷƺƲƴ-
ƾƱƷǈƹǇƱ�ƼƱƳƿƷǈƾƬƾǇ�ƽ�ƹƬƭƷǊưƱƹƴƱƸ�Ʈ�ƺƾưƬƷƱƹƹƺƸ�ƻƺ-
ƽƷƱƺƻƱƼƬǂƴƺƹƹƺƸ�ƻƱƼƴƺưƱ(
Ƒ�ƽƷƿǃƬǋǁ&�ƶƺƯưƬ�ƺƯƺƷƱƹƴƱ�ƶƺƼƹǋ�ƳƿƭƬ�ƽƺƻƼƺƮƺƲưƬƱƾ-

ƽǋ�ƹƬƷƴǃƴƱƸ�ƿ�ƻƬǂƴƱƹƾƬ�ƺƽƷƺƲƹǋǊǅƴǁ�ƬƹƬƾƺƸƴǃƱƽƶƴǁ�
ƺƽƺƭƱƹƹƺƽƾƱƵ&�Ƭ�ƾƬƶƲƱ�ƻƼƴ�ƷƱǃƱƹƴƴ�ƼƱǂƱƽƽƴƴ�ưƱƽƹǇ�CCC�
ƶƷƬƽƽƬ&� ƻƼƴƸƱƹǋƱƾƽǋ� ưƮƿǁǉƾƬƻƹǇƵ� ƸƱƾƺư� ƿƽƾƼƬƹƱƹƴǋ�
ƼƱǂƱƽƽƴƴ�ưƱƽƹǇ&�ƺƻƴƽƬƹƹǇƵ�A(�Tn\\a^eeb�U0W4
'� ƻƱƼƮǇƵ� ǉƾƬƻ� ǜ� ƿƮƱƷƴǃƱƹƴƱ� ƳƺƹǇ� ƻƼƴƶƼƱƻƷƱƹƹƺƵ�

ưƱƽƹǇ�ƻƿƾƱƸ�ƻƱƼƱƽƬưƶƴ�ƽƮƺƭƺưƹƺƯƺ�ưƱƽƹƱƮƺƯƺ�ƾƼƬƹƽ-
ƻƷƬƹƾƬƾƬ�ƬƻƴƶƬƷǈƹƱƱ�ƺƯƺƷƱƹƴǋ�ƶƺƼƹǋ5
'�ƮƾƺƼƺƵ�ǜ�ƶƺƼƺƹƬƷǈƹƺƱ�ƽƸƱǅƱƹƴƱ�ƷƺƽƶƿƾƬ(
ƜƱƼƮǇƵ� ǉƾƬƻ(� ƜƼƺƮƱưƱƹƴƱ� ƯƺƼƴƳƺƹƾƬƷǈƹƺƯƺ� ƼƬƳ-

ƼƱƳƬ�ƹƬ� ƿƼƺƮƹƱ�ƽƬƸƺƵ�ƬƻƴƶƬƷǈƹƺƵ� ƾƺǃƶƴ�ƼƱǂƱƽƽƴƴ�ƹƬ�
-�ƸƸ�ưƴƽƾƬƷǈƹƱƱ�ƴ�ƸƱưƴƬƷǈƹƱƱ�ƼƱǂƱƽƽƴƴ�ƴ�ưƮƿǁ�ƮƱƼ-
ƾƴƶƬƷǈƹǇǁ� ƻƺƽƷƬƭƷǋǊǅƴǁ� ƼƬƳƼƱƳƺƮ(� ƛƾƽƷƬƴƮƬƹƴƱ�
ƼƬƽǅƱƻƷƱƹƹƺƯƺ� ƷƺƽƶƿƾƬ� ƬƻƴƶƬƷǈƹƱƱ� ƶƺƽƾƹƺƯƺ� ƶƼƬǋ�
ƼƱǂƱƽƽƴƴ(� ƞ� ƹƱƭƬ� ƻƼƺƴƳƮƺưƴƾƽǋ� ƳƬƭƺƼ� ƽƮƺƭƺưƹƺƯƺ�
ưƱƽƹƱƮƺƯƺ� ƾƼƬƹƽƻƷƬƹƾƬƾƬ� ƹƱƺƭǁƺưƴƸƺƯƺ� ƼƬƳƸƱƼƬ(�
ƠƴƶƽƬǂƴǋ�ƱƯƺ�Ʈ�ưƺƹƺƼƽƶƺƵ�ƺƭƷƬƽƾƴ�ƶ�ƹƬưƶƺƽƾƹƴǂƱ�ƿƳ-
ƷƺƮǇƸƴ�ǄƮƬƸƴ�ƶ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ưƱƽƹƱ�ƿ�ƽƺƽƱưƹƴǁ�Ƴƿ-
ƭƺƮ�ƴ�ƶƺƸƻƼƱƽƽƴƺƹƹǇƸƴ�ƸƬƾƼƬƽƹǇƸƴ�ƻƱƼƱƶƼƱƽƾƹǇƸƴ�
ǄƮƬƸƴ�ƽ�ƳƬǁƮƬƾƺƸ�ƹƬưƶƺƽƾƹƴǂǇ�ƬƻƴƶƬƷǈƹƱƱ�ƺƻƱƼƬǂƴ-
ƺƹƹƺƵ�ƺƭƷƬƽƾƴ&�ƺƭƮƴƮƬǋ�ǄƱƵƶƴ�ƳƿƭƬ(
ƣƱƼƱƳ�-�ƸƱƽǋǂƬ�ƻƼƺƮƺưƴƾƽǋ�ƮƾƺƼƺƵ�ǁƴƼƿƼƯƴǃƱƽƶƴƵ�

ǉƾƬƻ(�ſƺƼƺƹƬƷǈƹƺƱ�ƽƸƱǅƱƹƴƱ�ƷƺƽƶƿƾƬ(�ƙƱǁƬƹƴǃƱƽƶƬǋ�
ƺƭƼƬƭƺƾƶƬ� ƺƭƹƬƲƱƹƹƺƵ� ƻƺƮƱƼǁƹƺƽƾƴ� ƶƺƼƹǋ� ƶǊƼƱƾƬ-
Ƹƴ(� ƜƼƺƮƱưƱƹƴƱ� ƮƹƿƾƼƴƭƺƼƺƳưƶƺƮƺƯƺ� ƴ� ƮƱƼƾƴƶƬƷǈ-
ƹǇǁ� ƼƬƳƼƱƳƺƮ(� ƛƾƽƷƬƴƮƬƹƴƱ� ƼƬƽǅƱƻƷƱƹƹƺƯƺ� ƷƺƽƶƿƾƬ�
ƶƺƸƭƴƹƴƼƺƮƬƹƹǇƸ� ƸƱƾƺưƺƸ(� ƙƺƭƴƷƴƳƬǂƴǋ� ƷƺƽƶƿƾƬ(�
ƏƻƻƷƴƶƬǂƴǋ�ƯƱƷǋ�ƩƒƟƏ�",.�#�Ʈ�ƾƱǃƱƹƴƱ�,�Ƹƴƹƿƾ(�ƒƱǉƻƴ-
ƾƱƷƴƳƬǂƴǋ�ƬƹƬƾƺƸƴǃƱƽƶƴǁ�ưƱƽƹƱƮǇǁ�ƽƺƽƺǃƶƺƮ(�ƠƴƶƽƬ-
ǂƴǋ�ƷƺƽƶƿƾƬ4�ƿƳƷƺƮǇƸƴ�ǄƮƬƸƴ�Ʈ�ƺƭƷƬƽƾƴ�ƮƱƼƾƴƶƬƷǈƹǇǁ�
ƼƬƳƼƱƳƺƮ&� ƺƭƮƴƮƹǇƸ� ǄƮƺƸ� ƮƺƶƼƿƯ� ǄƱƵƶƴ� ƻƼƴǃƴƹƹƺ-
Ưƺ�ƳƿƭƬ�U+W(�ƟƬƶ�ƲƱ�ǉƾƬ�ƸƱƾƺưƴƶƬ�ƻƼƴƸƱƹƴƸƬ�Ʈ�ƽƷƿǃƬǋǁ�
ƿƽƾƼƬƹƱƹƴǋ�ƸƹƺƲƱƽƾƮƱƹƹǇǁ�ƼƱǂƱƽƽƴƵ�ưƱƽƹǇ(
ƑƬƲƹǇƸ�ƻƼƱƴƸƿǅƱƽƾƮƺƸ�ưƬƹƹƺƵ�ƸƱƾƺưƴƶƴ�ǋƮƷǋƱƾƽǋ�

ƻƼƺƯƹƺƳƴƼƿƱƸƺƱ�ƿƮƱƷƴǃƱƹƴƱ�ƳƺƹǇ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ưƱƽ-
ƹǇ�ƻƺƸƴƸƺ�ƻƱƼƱƶƼǇƾƴǋ�ƺƯƺƷƱƹƹƺƵ�ƻƺƮƱƼǁƹƺƽƾƴ�ƶƺƼƹǋ(
ƓǅƱ�ƺưƴƹ�ƮƬƼƴƬƹƾ�ưƮƿǁǉƾƬƻƹƺƯƺ�ƿƽƾƼƬƹƱƹƴǋ�ƼƱǂƱƽ-

ƽƴƴ�ưƱƽƹǇ� CCC� ƶƷƬƽƽƬ�ƺƻƴƽǇƮƬƱƾ�LZma�;(�^m�Ze(�ƜƱƼƮǇƵ�
ǉƾƬƻ�ǜ�ƿƮƱƷƴǃƱƹƴƱ�ƳƺƹǇ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ưƱƽƹǇ�ƻƿƾƱƸ�
ƻƱƼƱƽƬưƶƴ� ƽƮƺƭƺưƹƺƯƺ� ưƱƽƹƱƮƺƯƺ� ƾƼƬƹƽƻƷƹƬƾƬƾƬ� ƽ�
ƹƱƭƬ(� ƑƾƺƼƺƵ� ǜ� ƶƺƸƭƴƹƬǂƴǋ� ƶƺƼƺƹƬƷǈƹƺƯƺ� ƽƸƱǅƱ-

ƹƴǋ�ƷƺƽƶƿƾƬ�ƴ�ƹƬƻƼƬƮƷƱƹƹƺƵ�ƾƶƬƹƱƮƺƵ�ƼƱƯƱƹƱƼƬǂƴƴ�ƴ�
ƻƼƴƸƱƹƱƹƴƱƸ�ƼƱƳƺƼƭƴƼƿƱƸƺƵ�ƶƺƷƷƬƯƱƹƺƮƺƵ�ƸƱƸƭƼƬ-
ƹǇ�U.W(
Ƒ� ƺƭƳƺƼƱ� HÌÃ^s&� D(� ƺƻƴƽƬƹƬ� ƹƱƺƭǇǃƹƬǋ� ƸƱƾƺưƴƶƬ�

ưƮƿǁǉƾƬƻƹƺƯƺ� ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ� ƿƽƾƼƬƹƱƹƴǋ� ƼƱǂƱƽƽƴƴ�
ưƱƽƹǇ(� ƜƱƼƮǇƸ� ǉƾƬƻƺƸ� ǋƮƷǋƱƾƽǋ� ƽƯƷƬƲƴƮƬƹƴƱ� ƶƺƼƹǋ�
ưƷǋ�ưƺƽƾƴƲƱƹƴǋ�ƺƻƾƴƸƬƷǈƹǇǁ�ƬƹƬƾƺƸƴǃƱƽƶƴǁ�ƿƽƷƺƮƴƵ�
ưƷǋ�ƼƱƯƱƹƱƼƬǂƴƴ�ƾƶƬƹƱƵ�Ʈ�ǁƺưƱ�ƮƾƺƼƺƯƺ�ǁƴƼƿƼƯƴǃƱƽƶƺ-
Ưƺ�ǉƾƬƻƬ&�ƶƺƾƺƼǇƵ�ƻƼƺƮƺưǋƾ�ǃƱƼƱƳ�2�ƹƱưƱƷǈ(�Ɯƺư�ƸƱƽƾ-
ƹƺƵ�ƬƹƱƽƾƱƳƴƱƵ�ƽ�ƮƱƽƾƴƭƿƷǋƼƹƺƵ�ƽƾƺƼƺƹǇ�ƻƼƺƮƺưƴƾƽǋ�
ƽƿƻƼƬƻƱƼƴƺƽƾƬƷǈƹǇƵ�ƽƿƭƸƬƼƯƴƹƬƷǈƹǇƵ�ƾƿƹƹƱƷƷƴƼƿǊ-
ǅƴƵ�ƼƬƳƼƱƳ&�ǀƺƼƸƴƼƺƮƬƹƴƱ�ƾƿƹƹƱƷǋ�Ʈ�ƾƱǁƹƴƶƱ�;ee^g�U-W5�
ƽƺƱưƴƹƴƾƱƷǈƹƺƾƶƬƹƹǇƵ�ƾƼƬƹƽƻƷƬƹƾƬƾ�ƳƬƭƼƬƹ�ƻƺ�ƸƱƾƺ-
ưƴƶƱ�Tn\\^eeb�^m�Ze(�ǜ�ưƱǉƻƴƾƱƷƴƳƴƼƺƮƬƹƹǇƵ�ƽƮƺƭƺưƹǇƵ�
ưƱƽƹƱƮƺƵ�ƾƼƬƹƽƻƷƬƹƾƬƾ&�ƳƬƭƼƬƹƹǇƵ�Ʈ�ƺƭƷƬƽƾƴ�ƾƮƱƼưƺ-
Ưƺ�ƹƱƭƬ�ƸƱƲưƿ�ƻƱƼƮǇƸ�ƻƼƱƸƺƷǋƼƺƸ�ƴ�ƮƾƺƼǇƸ�ƸƺƷǋƼƺƸ�
ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ5� ƽƺƱưƴƹƴƾƱƷǈƹƺƾƶƬƹƹǇƵ� ƾƼƬƹƽƻƷƬƹ-
ƾƬƾ�ƿƷƺƲƱƹ�Ʈ�ƾƿƹƹƱƷǈ�ƴ�ƽƺ�ƽƾƺƼƺƹǇ�ƼƱǂƱƽƽƴƴ�ƳƬǀƴƶƽƴ-
ƼƺƮƬƹ�ƯƺƼƴƳƺƹƾƬƷǈƹǇƸ�ƸƬƾƼƬƽƹǇƸ�ǄƮƺƸ&�ƶƺƼƺƹƬƷǈƹƬǋ�

Рис. 2. Рентгенологическая картина.

Fig. 2. Radiographic scan.

Рис. 1. Исходная клиническая ситуация: 
у пациентки недостаточная зона 

кератинизированной десны, мелкое преддверие 
полости рта и рецессии десны 3 класса.

Fig. 1. Initial clinical situation: the patient 
has an insufficient area of keratinized 
gingiva, a shallow vestibule of the oral 
cavity and a class 3 gingival recession.
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ǃƬƽƾǈ� ƾƿƹƹƱƷǋ�ǀƴƶƽƴƼƿƱƾƽǋ� ƻƺưƮƱǄƴƮƬǊǅƴƸƴ� ƴ� ƻƼƱ-
ƼǇƮƴƽƾǇƸƴ�ǄƮƬƸƴ�U-W(
;( M\ne^Zg� ƺƻƴƽƬƷ� ƾƱǁƹƴƶƿ� ƷƬƾƱƼƬƷǈƹƺ� ƳƬƶƼǇƾƺƯƺ

ƾƿƹƹƱƷǋ�ưƷǋ�ƿƽƾƼƬƹƱƹƴǋ�ƺưƴƹƺǃƹǇǁ�ƼƱǂƱƽƽƴƵ�ưƱƽƹǇ�C&�
CC&�ƴ�CCC�ƶƷƬƽƽƬ�ƿ�ƳƿƭƺƮ�ƹƬ�ƹƴƲƹƱƵ�ǃƱƷǊƽƾƴ(�Ɯƺư�ƸƱƽƾƹƺƵ�
ƬƹƱƽƾƱƳƴƱƵ�ƼƿƾƻƷƱƹƴƹƯ� ƶƺƼƹǋ�ƳƿƭƬ� ƶǊƼƱƾƬƸƴ&�ƹƱƸƹƺ-
Ưƺ�ƽƶƺǄƱƹƹǇƵ�ƮƹƿƾƼƴƭƺƼƺƳưƶƺƮǇƵ�ƼƬƳƼƱƳ�ƽ�ƻƺƸƺǅǈǊ�
ƸƴƶƼƺǁƴƼƿƼƯƴǃƱƽƶƺƯƺ�ƷƱƳƮƴǋ&�ǀƺƼƸƴƼƺƮƬƹƴƱ�ƸƿƶƺƻƱ-
ƼƴƺƽƾƬƷǈƹƺƯƺ� ƶƺƹƮƱƼƾƬ� ƾƿƹƹƱƷǈƹǇƸƴ� ƴƽƹƾƼƿƸƱƹƬƸƴ5�
ƸƺƭƴƷƴƳƬǂƴǋ�ƶƺƹƮƱƼƾƬ�ƳƬ�ƸƿƶƺƯƴƹƯƴƮƬƷǈƹƿǊ�ƷƴƹƴǊ�ƴ�
ƱƯƺ�ƸƱưƴƬƷǈƹƺƱ� ƴ� ưƴƽƾƬƷǈƹƺƱ� ƼƬƽǄƴƼƱƹƴƱ� ƭƱƳ� ƹƬƼƿ-
ǄƱƹƴǋ�ǂƱƷƺƽƾƹƺƽƾƴ�ƮƱƽƾƴƭƿƷǋƼƹƺƵ�ƻƺƮƱƼǁƹƺƽƾƴ�ƸƱƲ-
ƳƿƭƹƺƯƺ� ƽƺƽƺǃƶƬ5� ƳƬƭƺƼ� ƽƿƭǉƻƴƾƱƷƴƬƷǈƹƺƯƺ� ƽƺƱưƴƹƴ-
ƾƱƷǈƹƺƾƶƬƹƹƺƯƺ�ƾƼƬƹƽƻƷƬƹƾƬƾƬ�ƽ�ƹƱƭƬ�ƾƱǁƹƴƶƺƵ�ƺưƹƺƯƺ�
ƼƬƳƼƱƳƬ&� ƿǄƴƮƬƹƴƱ� ưƺƹƺƼƽƶƺƵ� ƺƭƷƬƽƾƴ�ƸƺưƴǀƴǂƴƼƺ-
ƮƬƹƹǇƸƴ�ƸƬƾƼƬƽƹǇƸƴ�ǄƮƬƸƴ5�ƺƭƼƬƭƺƾƶƬ�ƻƺƮƱƼǁƹƺƽƾƴ�
,.�� ƼƬƽƾƮƺƼƺƸ� ƩƒƟƏ&� ƻƼƺƸǇƮƬƹƴƱ� ǀƴƳƼƬƽƾƮƺƼƺƸ&�
ƬƻƻƷƴƶƬǂƴǋ�Ʃƙƒ5� ƾƼƬƹƽƻƷƬƹƾƬƾ�ƻƺƸƱǅƱƹ�Ʈ� ƶƺƹƮƱƼƾ�ƴ�
ǀƴƶƽƴƼƺƮƬƹ�ƸƱưƴƬƷǈƹƺ�ƴ�ưƴƽƾƬƷǈƹƺ&�Ʈ�ƺƭƷƬƽƾƴ�ƢƩƞ�ǜ�
ƺƭƮƴƮƹǇƸ�ǄƮƺƸ&� ƶƼƬǋ� ƶƺƹƮƱƼƾƬ� ƽƺƱưƴƹƱƹǇ� ƭƱƳ� ƹƬƾǋ-
ƲƱƹƴǋ�ƴ�ƿǄƴƾǇ�ƻƼƱƼǇƮƴƽƾǇƸ�ǄƮƺƸ�U/W(
ƜƼƺƾƴƮƺƻƺƶƬƳƬƹƴǋƸƴ� ƶ� ƻƼƺƮƱưƱƹƴǊ� ƶƺƼƺƹƬƷǈ-

ƹƺƯƺ� ƽƸƱǅƱƹƴǋ� ƷƺƽƶƿƾƬ� ǋƮƷǋǊƾƽǋ� ƺƾƽƿƾƽƾƮƴƱ� ƳƺƹǇ�
ƻƼƴƶƼƱƻƷƱƹƹƺƵ� ưƱƽƹǇ� Ʈ� ƺƭƷƬƽƾƴ� ƼƱǂƱƽƽƴƴ&� ǅƱƷƱ-
ƮƴưƹǇƵ� ưƱǀƱƶƾ&� ƮǇǁƺưǋǅƴƵ� ƳƬ� ƞƒƞ&� ƻƼƴƶƼƱƻƷƱƹƴƱ�
ƿƳưƱǃƶƴ� Ʈ� ƺƭƷƬƽƾƴ� ƼƱǂƱƽƽƴƴ� ƴ� ƸƱƷƶƺƱ� ƻƼƱưưƮƱƼƴƱ�
ƻƺƷƺƽƾƴ�ƼƾƬ�U1W(

ƜƼƴ�ƾƬƶƴǁ�ƿƽƷƺƮƴǋǁ�ƻƬǂƴƱƹƾƬƸ�ƻƺƶƬƳƬƹǇ�ưƮƿǁǉƾƬƻ-
ƹǇƱ�ƸƱƾƺưƴƶƴ&�ƶƺƯưƬ�ƽƹƬǃƬƷƬ�ƿƽƾƼƬƹǋǊƾ�ƺƽƷƺƲƹǋǊǅƴƱ�
ǀƬƶƾƺƼǇ4� ƶƺƼƼƱƶƾƴƼƿǊƾ� ƿƳưƱǃƶƿ&� ƿƯƷƿƭƷǋǊƾ� ƻƼƱưưƮƱ-
ƼƴƱ&�ƿƮƱƷƴǃƴƮƬǊƾ�Ƴƺƹƿ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ƶƱƼƬƾƴƹƴƳƴƼƺ-
ƮƬƹƹƺƵ�ưƱƽƹǇ5�Ƭ�ƹƬ�ƮƾƺƼƺƸ�ǉƾƬƻƱ�ƻƱƼƱƶƼǇƮƬǊƾ�ƺƯƺƷƱƹ-
ƹƿǊ�ƻƺƮƱƼǁƹƺƽƾǈ� ƶƺƼƹǋ� ƳƿƭƬ(� ƟƬƶƺƱ� ƷƱǃƱƹƴƱ�ưƷƴƾƱƷǈ-
ƹƺƱ�ƴ�ƸƺƲƱƾ�ƳƬƹƴƸƬƾǈ�ƹƱƽƶƺƷǈƶƺ�ƸƱƽǋǂƱƮ&�ƻƺưƮƱƼƯƬƱƾ�
ƻƬǂƴƱƹƾƬ� ưƺƻƺƷƹƴƾƱƷǈƹƺƸƿ� ưƴƽƶƺƸǀƺƼƾƿ� ƴƳ'ƳƬ� ƮƺƳ-
ƸƺƲƹƺƽƾƴ� ƻƺƮƾƺƼƹƺƯƺ� ƳƬƭƺƼƬ� ƾƼƬƹƽƻƷƬƹƾƬƾƬ&� ƴ� ƻƱƼƱ-
ƲƴƮƬƹƴǋƸ� ƻƱƼƱư� ƺƻƱƼƬƾƴƮƹǇƸ� ƮƸƱǄƬƾƱƷǈƽƾƮƺƸ(� Ɯƺ-
ǉƾƺƸƿ�ƻƺƴƽƶ�ƺưƹƺǉƾƬƻƹƺƵ�ƺƻƱƼƬǂƴƴ�Ʈ�ƽƺƺƾƮƱƾƽƾƮƴƴ�ƽ�
ƻƼƴƹǂƴƻƬƸƴ� ƸƬƷƺƴƹƮƬƳƴƮƹƺƵ� ǁƴƼƿƼƯƴƴ� ƸƺƲƱƾ� ƭǇƾǈ�
ƭƺƷƱƱ� ƿưƺƭƱƹ� ƴ� ƻƼƺưƿƶƾƴƮƱƹ� Ʈ� ƽƷƿǃƬƱ� ƷƱǃƱƹƴǋ� ƾƬƶƴǁ�
ƻƬǂƴƱƹƾƺƮ(� ƟƬƶ�ƲƱ�ƻƼƴ�ƻƼƺƮƱưƱƹƴƴ�ƺưƹƺǉƾƬƻƹǇǁ�ƺƻƱ-
ƼƬǂƴǋ�ƽƹƴƲƬƱƾƽǋ�Ƽƴƽƶ�ƻƺƽƷƱƺƻƱƼƬǂƴƺƹƹƹǇǁ�ƺƽƷƺƲƹƱ-
ƹƴƵ&�ƽƹƴƲƬƱƾƽǋ�ǃƴƽƷƺ�ƼƿƭǂƺƮǇǁ�ƴƳƸƱƹƱƹƴƵ(

ƣƔƙƩ
ƛƻƴƽƬƹƴƱ� ƼƬƳƼƬƭƺƾƬƹƹƺƯƺ� ƹƬ� ƶƬǀƱưƼƱ� ƻƬƼƺưƺƹ-

ƾƺƷƺƯƴƴ�ƙžƙƞƀ�ƴƸ(� Ə(Ɩ(� ƓƮưƺƶƴƸƺƮƬ� ƹƺƮƺƯƺ� ƽƻƺƽƺƭƬ�
ƿƽƾƼƬƹƱƹƴǋ� ƼƱǂƱƽƽƴƴ� ưƱƽƹǇ� CCC� ƶƷƬƽƽƬ� ƴ� ƽƾƬƾƴƽƾƴǃƱ-
ƽƶƺƱ�ƺƭƺƽƹƺƮƬƹƴƱ�ƱƯƺ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƚƬ� ƶƬǀƱưƼƱ� ƻƬƼƺưƺƹƾƺƷƺƯƴƴ� ƙžƙƞƀ� ƴƸ(�

Ə(Ɩ(ƓƮưƺƶƴƸƺƮƬ� ƭǇƷƬ� ƼƬƳƼƬƭƺƾƬƹƬ� ƸƱƾƺưƴƶƬ� ƺưƹƺ-
ƸƺƸƱƹƾƹƺƯƺ� ƿƽƾƼƬƹƱƹƴǋ� ƼƱǂƱƽƽƴƴ� ưƱƽƹǇ� ƴ� ƻƷƬƽƾƴƶƴ�
ƻƼƱưưƮƱƼƴǋ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƶƺƸƭƴƹƴƼƺƮƬƹƹƬǋ� ƾƱǁƹƴƶƬ�
ƾƿƹƹƱƷǈƹƺƯƺ�ƿƽƾƼƬƹƱƹƴǋ�ƼƱǂƱƽƽƴƴ�ưƱƽƹǇ�ƴ�ƮƱƽƾƴƭƿƷƺ-
ƻƷƬƽƾƴƶƴ� ƽ� ƻƱƼƱƽƬưƶƺƵ� ƽƮƺƭƺưƹƺƯƺ�ưƱƽƹƱƮƺƯƺ� ƾƼƬƽƹ-
ƻƷƬƹƾƬƾƬ�ƽ�ƹ�ƹƱƭƬ(
Ƒ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƿǃƬƽƾƮƺƮƬƷƴ� +.� ƻƬǂƴƱƹƾƺƮ� Ʈ� ƮƺƳ-

ƼƬƽƾƱ�ƺƾ�,*�ưƺ�./�ƷƱƾ(�ƖƳ�ƹƴǁ�,�ƸƿƲǃƴƹ�"+.&-�#�ƴ�+,�ƲƱƹ-
ǅƴƹ�"2/&1�#(
ƑƽƱ�ƽ�ƼƱǂƱƽƽƴǋƸƴ�ưƱƽƹǇ� CCC� ƶƷƬƽƽƬ�ƴ�ƸƱƷƶƴƸ�ƻƼƱư-

ưƮƱƼƴƱƸ�ƻƺƷƺƽƾƴ�ƼƾƬ�Ʈ�ƺƭƷƬƽƾƴ�ƹƴƲƹƴǁ�ǀƼƺƹƾƬƷǈƹǇǁ�
ƳƿƭƺƮ(
ƑƽƱƸ� ƻƬǂƴƱƹƾƬƸ� ƻƼƺƮƺưƴƷƺƽǈ� ƷƱǃƱƹƴƱ� ƻƺ� ƺưƹƺƵ�

ƽǁƱƸƱ4
+( ƜƼƱưƺƻƱƼƬǂƴƺƹƹƬǋ� ƻƺưƯƺƾƺƮƶƬ� "ƻƼƺǀƱƽƽƴƺ-

ƹƬƷǈƹƬǋ� ƯƴƯƴƱƹƬ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƸƱƽƾƹƬǋ� ƸƱưƴ-
ƶƬƸƱƹƾƺƳƹƬǋ� ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹƬǋ� ƾƱƼƬƻƴǋ&
ƺƭƿǃƱƹƴƱ�ƴƹưƴƮƴưƿƬƷǈƹƺƵ�ƯƴƯƴƱƹƱ�ƻƺƷƺƽƾƴ�ƼƾƬ5

,( ſƺƸƭƴƹƴƼƺƮƬƹƹƬǋ� ƺƻƱƼƬǂƴǋ� ƿƯƷƿƭƷƱƹƴǋ� ƻƼƱư-
ưƮƱƼƴǋ� ƴ� ƿƽƾƼƬƹƱƹƴǋ� ƼƱǂƱƽƽƴƴ� ưƱƽƹǇ&� ƼƬƳƼƬ-
ƭƺƾƬƹƹƬǋ� ƹƬ� ƶƬǀƱưƼƱ� ƻƬƼƺưƺƹƾƺƷƺƯƴƴ� ƙžƙƞƀ
ƴƸ(� Ə(Ɩ(ƓƮưƺƶƴƸƺƮƬ4� ƶƺƸƭƴƹƬǂƴǋ� ƿƽƾƼƬƹƱƹƴǋ
ƼƱǂƱƽƽƴƴ�ƾƿƹƹƱƷǈƹǇƸ�ƽƻƺƽƺƭƺƸ�ƽ�ƺƽƾƬƷƮƴƮƬƹƴƱ
ƽƿƻƱƼƬƻƱƼƴƺƽƾƬƷǈƹƺƯƺ� ƷƺƽƶƿƾƬ� ƭƱƳ� ƹƬƼƿǄƱƹƴǋ

Рис. 5. Клиническая ситуация через 2 
месяца после проведения операции.

Fig. 5. Two months after surgery.

Рис. 4. Через 14 дней после 
операции, снятие швов.

Fig. 4. Suture removing in 14 days.

Рис. 3. В момент проведения операции 
после наложения швов.

Fig. 3. At the time of the operation after suturing.
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ǂƱƷƺƽƾƹƺƽƾƴ�ƮƱƼǄƴƹ�ƸƱƲƳƿƭƹǇǁ�ƽƺƽƺǃƶƺƮ�ƴ� ƮƱ-
ƽƾƴƭƿƷƺƻƷƬƽƾƴƶƴ�ƽ�ƻƱƼƱƽƬưƶƺƵ�ƽƮƺƭƺưƹƺƯƺ�ưƱƽ-
ƹƱƮƺƯƺ�ƾƼƬƹƽƻƷƬƹƾƬƾƬ�ƽ�ƹƱƭƬ5

-(� ƒƴƹƬƸƴǃƱƽƶƺƱ�ƹƬƭƷǊưƱƹƴƱ�ǃƱƼƱƳ�-�ƴ�0�ƸƱƽǋǂƱƮ�
ƻƺƽƷƱ�ƺƻƱƼƬǂƴƴ(

ƞƔƖƁƙƩƠƐƠƨ
ƛƽƹƺƮƹƿǊ�ƯƼƿƻƻƿ&�Ʈ�ƶƺƾƺƼƺƵ�ƻƼƺƮƺưƴƷƺƽǈ�ƬƮƾƺƼƽƶƺƱ�

ƷƱǃƱƹƴƱ&�ƽƺƽƾƬƮƴƷƴ�+.�ƻƬǂƴƱƹƾƺƮ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�,�ƸƿƲ-
ǃƴƹ� "+.&-�#� ƴ� +,� ƲƱƹǅƴƹ� "2/&1�#(� ƑƺƳƼƬƽƾ� ƻƬǂƴƱƹƾƺƮ�
ƽƺƽƾƬƮƷǋƷ�ƺƾ�,*�ưƺ�./�ƷƱƾ(

ƞƾƬƾƴƽƾƴǃƱƽƶƬǋ� ƺƭƼƬƭƺƾƶƬ� ưƬƹƹǇǁ� ƻƼƺƮƺưƴƷƬƽǈ� Ʈ�
ƻƼƺƯƼƬƸƸƱ�C<G�MJMM�MmZmblmb\Z�,**0(�ƀƼƺƮƱƹǈ�ƳƹƬǃƴƸƺ-
ƽƾƴ�i�6�*&*/(
Ƒ� ưƺƺƻƱƼƬǂƴƺƹƹƺƸ� ƻƱƼƴƺưƱ� ƻƬǂƴƱƹƾƬƸ� ƻƼƺƮƺưƴ-

Ʒƺƽǈ�ƴƳƸƱƼƱƹƴƱ�ƯƷƿƭƴƹǇ�ƼƱǂƱƽƽƴƵ�ƽ�ƻƺƸƺǅǈǊ�ƯƼƬưƿ-
ƴƼƺƮƬƹƹƺƯƺ�ƻƬƼƺưƺƹƾƺƷƺƯƴǃƱƽƶƺƯƺ�ƳƺƹưƬ�ưƺ�ƴ�ǃƱƼƱƳ�0�
ƸƱƽǋǂƱƮ�ƻƺƽƷƱ�ƺƻƱƼƬǂƴƴ�ƿƽƾƼƬƹƱƹƴǋ�ƼƱǂƱƽƽƴƴ�ưƱƽƹǇ�
CCC�ƶƷƬƽƽƬ�ƽ�ƺưƹƺƸƺƸƱƹƾƹƺƵ�ƮƱƽƾƴƭƿƷƺƷƬƽƾƴƶƺƵ(
ƜƼƺƮƱưƱƹƬ� ƺǂƱƹƶƬ� ưƴƹƬƸƴƶƴ� ǃƬƽƾƺƾǇ� ƽƷƿǃƬƱƮ� ƮǇ-

ǋƮƷƱƹƴǋ�ƼƱǂƱƽƽƴƴ�ưƱƽƹǇ�Ʈ�ƺƭƷƬƽƾƴ�ƶƬƲưƺƯƺ�ƳƿƭƬ�ưƺ�ƴ�
ǃƱƼƱƳ�0�ƸƱƽǋǂƱƮ�ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƹƺƯƺ�ƷƱǃƱƹƴǋ�"ƾƬƭƷƴ-
ǂƬ�+#(
Ɩƽǁƺưǋ�ƴƳ�ƻƺƷƿǃƱƹƹǇǁ�ưƬƹƹǇǁ&�ƹƬƭƷǊưƬƷƺƽǈ�ƽƾƬƾƴ-

ƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƺƱ�ƽƹƴƲƱƹƴƱ�ǃƬƽƾƺƾǇ�ƼƱǂƱƽƽƴƵ�ưƱƽƹǇ�
Ʈ�ƺƭƷƬƽƾƴ�ƾƱǁ�ƲƱ�ƳƿƭƺƮ�ǜ�.+&�-+&�-,� "i7*&**.&�i7*&**,&�
i7*&**2&� ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ#(� Ƒ� ƺƭƷƬƽƾƴ� .+� ƳƿƭƬ� ǃƬƽƾƺƾƬ�
ƼƱǂƱƽƽƴƵ�ƽƹƴƳƴƷƬƽǈ�ƽ�2/&1��ưƺ�,+&.�(�Ƒ�ƺƭƷƬƽƾƴ�ƳƿƭƬ�
-(+�ǜ�ƽ�+**��ưƺ�,2&0�&�Ʈ�ƺƭƷƬƽƾƴ�-(,�ǜ�ƽ�/1(+��ưƺ�*&*(
� ƚƬƯƷǋưƹƺ� ƼƬƽƻƼƱưƱƷƱƹƴƱ� ƼƱǂƱƽƽƴƵ� Ʈ� ƺƽƹƺƮƹƺƵ�

ƯƼƿƻƻƱ� ƻƬǂƴƱƹƾƺƮ� Ʈ� ƺƭƷƬƽƾƴ� ƺƻƼƱưƱƷƱƹƹǇǁ� ƳƿƭƺƮ� ƽ�
ƻƺƷƿǃƱƹƹǇƸ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸǇƸ� ƻƺƶƬƳƬƾƱƷƱƸ�
ƞƺƯƷƬƽƹƺ� ƻƺƷƿǃƱƹƹǇƸ�ưƬƹƹǇƸ&� ƺƾƸƱǃƬƷƺƽǈ� ƽƾƬƾƴƽƾƴ-
ǃƱƽƶƴ�ƳƹƬǃƴƸƺƱ�ƿƸƱƹǈǄƱƹƴƱ�ƯƷƿƭƴƹǇ�ƼƱǂƱƽƽƴƴ�ưƱƽƹǇ�
Ʈ�ƺƭƷƬƽƾƴ�ƳƿƭƺƮ�.(+&�-(+&�-(,�"i7*&**,&�i7*&**+&�i7*&*++&�
ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ#(�Ƒ�ƺƭƷƬƽƾƴ�ƳƿƭƬ�.(+�ƽ�+',&/�ƸƸ�ưƺ�*'*�
ƸƸ&� Ʈ� ƺƭƷƬƽƾƴ� ƳƿƭƬ� -(+� ǜ� ƽ� +&/'-&/� ƸƸ� ưƺ� *'*&/� ƸƸ&� Ʈ�
ƺƭƷƬƽƾƴ� ƳƿƭƬ� -(,� ƽ� *',� ƸƸ� ưƺ� *'*ƸƸ(� Ƒ� ƺƭƷƬƽƾƴ� ưƼƿ-

Рис. 6. Распределение рецессий 
в основной группе пациентов.

Fig. 6. Distribution of recessions 
in the main group of patients.

Рис. 7. Медианы глубины рецессии для зубов 
4.1, 3.1, 3.2 до и после лечения.

Fig. 7. Median of gumrecession depths for teeth 
4.1, 3.1, 3.2 before and after treatment.

Рис. 8. Сравнение глубины преддверия 
полости рта до и после проведенного 

лечения в основной группе.

Fig. 8. Comparison of the depth of the vestibule of 
the oral cavity before and after the treatment.

ŚźŸűż�
ųſŭŬ

ũžŬŻƇ�ŹŬŭŷƊŰűŹŴƋ

pŰź�ŷűƃűŹŴƋ ƃűżűų�0�ŸűŽ(�ŻźŽŷű�
ŷűƃűŹŴƋ

ŏŭŽ( � ŏŭŽ( �
4.3 1 7,1 1 7,1 1,0

4.2 3 21,4 1 7,1 0,5

4.1 12 85,7 3 21,4 0,004*

3.1 14 100,0 4 28,6 0,002*

3.2 8 57,1 0 0,0 0,008*

3.3 2 14,3 2 14,3 1,0

Таблица 1. Оценка изменений частоты 
случаев рецессии десны в результате 

лечения в основной группе

Table 1. Assessment of changes in the 
incidence of gingival recession as a 

result of treatment in the main group

* – изменения показателя статистически значимы (p < 0,05)

ŚźŸűż�
ųſŭŬ

ũžŬŻƇ�ŹŬŭŷƊŰűŹŴƋ

pŰź�ŷűƃűŹŴƋ ƃűżűų�0�ŸűŽ(�ŻźŽŷű�
ŷűƃűŹŴƋ&�ŸŸ

Me Q+-Q- Me Q+-Q-

4.3 0 0-0 0 0-0 0,317

4.2 0 0-0 0 0-0 0,109

4.1 2 1-2,5 0 0-0 0,002*

3.1 3 1,5-3,5 0 0-0,5 0,001*

3.2 1 0-2 0 0-0 0,011*

3.3 0 0-0 0 0-0 0,18

Таблица 2. Оценка изменений глубины рецессии 
десны в результате лечения в основной группе

Table 2. Assessment of changes in the depth 
of gingival recession as a result 
of treatment in the main group

* – изменения показателя статистически значимы (p < 0,05)
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Ưƴǁ�ƳƿƭƺƮ�ƴƳƸƱƹƱƹƴǋ�ƭǇƷƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƹƱ�ƳƹƬǃƴƸǇ�
"i8*&*/#(�ƛưƹƬƶƺ�ƽƷƱưƿƱƾ�ƺƾƸƱƾƴƾǈ�ƾƺƾ�ǀƬƶƾ&�ǃƾƺ�ƽƹƴƲƱ-
ƹƴƱ�ƯƷƿƭƴƹǇ�ƺƾƸƱǃƬƷƺƽǈ�Ʈ�ƺƭƷƬƽƾƴ�ƶƬƲưƺƯƺ�ƴƳ�ƴƳƿǃƱƹ-
ƹǇǁ�ƳƿƭƺƮ&�ƴƸƱǊǅƴǁ�ƼƱǂƱƽƽƴǊ�ưƱƽƹǇ(
ƙƱưƴƬƹǇ�ƯƷƿƭƴƹǇ�ƼƱǂƱƽƽƴƴ�ưƷǋ�ƳƿƭƺƮ�.(+&�-(+&�-(,�ưƺ�

ƴ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ�ƽƺƻƺƽƾƬƮƷƱƹǇ�ƹƬ�ƼƴƽƿƹƶƱ�2(
ƒƬƷƱƱ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƽƼƬƮƹƱƹƴƱ� ƯƷƿƭƴƹǇ� ƻƼƱư-

ưƮƱƼƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ�ưƺ�ƴ�ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƹƺƯƺ�ƷƱǃƱƹƴǋ�
Ʈ�ƺƽƹƺƮƹƺƵ�ƯƼƿƻƻƱ�"Ƽƴƽƿƹƺƶ�3#(
Ƒ� ƽƺƺƾƮƱƾƽƾƮƴƴ� ƽ� ƻƼƱưƽƾƬƮƷƱƹƹƺƵ� ưƴƬƯƼƬƸƸƺƵ&

ƯƷƿƭƴƹƬ�ƻƼƱưưƮƱƼƴǋ�ưƺ�ƷƱǃƱƹƴǋ�ƽƺƽƾƬƮƷǋƷƬ�ƺƾ�*&/�ưƺ
-�ƸƸ&�ƸƱưƴƬƹƬ�ƽƺƽƾƬƮƴƷƬ�+�ƸƸ�"K+'K-4�+',�ƸƸ#(�ƜƺƽƷƱ
ƷƱǃƱƹƴǋ�ƯƷƿƭƴƹƬ�ƻƼƱưưƮƱƼƴǋ�ƿƮƱƷƴǃƴƷƬƽǈ�ƿ�ƮƽƱǁ�ƻƬǂƴ-
ƱƹƾƺƮ�"Ʈ�+**��ƽƷƿǃƬƱƮ#(�ƓƱ�ƮƱƷƴǃƴƹƬ�ǃƱƼƱƳ�0�ƸƱƽǋǂƱƮ
ƻƺƽƷƱ�ƺƻƱƼƬǂƴƴ�ƽƺƽƾƬƮƷǋƷƬ�ƺƾ�.�ưƺ�/�ƸƸ&�ƸƱưƴƬƹƬ�ƻƺ-
ƶƬƳƬƾƱƷǋ�ƽƺƽƾƬƮƷǋƷƬ�.&/�ƸƸ�"K+'K-4�.'/�ƸƸ#(

ƜƑƟƁƕƓƔƛƗƔ
ƞƻƺƽƺƭ� ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ� ƿƽƾƼƬƹƱƹƴǋ� ƼƱǂƱƽƽƴƴ� ưƱƽ-

ƹǇ� CCC� ƶƷƬƽƽƬ�ƻƺ�ƙƴƷƷƱƼƿ� &�ƻƼƱưƷƺƲƱƹƹǇƵ�ƹƬ�ƶƬǀƱưƼƱ�

ƻƬƼƺưƺƹƾƺƷƺƯƴƴ� ƙžƙƞƀ� ƴƸ(� Ə(Ɩ(ƓƮưƺƶƴƸƺƮƬ&� ƴƸƱƱƾ�
ƻƼƴƹǂƴƻƴƬƷǈƹƺƱ� ƺƾƷƴǃƴƱ� ƺƾ� ƺƻƴƽƬƹƹǇǁ� ƼƬƹƱƱ� Ʈ� Ʒƴ-
ƾƱƼƬƾƿƼƱ� ǁƴƼƿƼƯƴǃƱƽƶƴǁ� ƸƱƾƺưƴƶ� ƶƺƸƭƴƹƴƼƮƺƮƬƹƴƴ
ƾƿƹƹƱƷǈƹƺƵ� ƾƱǁƹƴƶƴ� ƻƱƼƱƶƼǇƾƴǋ� ƺƯƺƷƱƹƹƺƵ� ƻƺƮƱƼǁ-
ƹƺƽƾƴ�ƶƺƼƹǋ�ƴ�ƮƱƽƾƴƭƿƷƺƻƻƷƬƽƾƴƶƴ&�ƻƼƴ�ǉƾƺƸ�ƳƬƭƺƼ�ƴ
ƻƱƼƱƽƬưƶƬ�ƾƼƬƹƽƻƷƬƹƾƬƾƬ�ƽ�ƹƱƭƬ�ƻƼƺƮƺưƴƾƽǋ�ƺưƴƹ�ƼƬƳ(
ƜƱƼƱƶƼǇƾƴƱ�ƻƺƮƱƼǁƹƺƽƾƱƵ�ƶƺƼƹƱƵ�ƻƼƺƴƽǁƺưƴƾ�ƳƬ�ƽǃƱƾ
ƶƺƼƺƹƬƷǈƹƺƯƺ� ƽƸƱǅƱƹƴǋ� ƾƱƹƹƱƷƷƴƳƴƼƺƮƬƹƹƺƵ� ưƱƽƹǇ&
Ƭ�ƿƮƱƷƴǃƱƹƴƱ�ƳƺƹǇ�ƻƼƴƶƼƱƻƷƱƹƹƺƵ�ưƱƽƹǇ�ưƺƽƾƴƯƬƱƾƽǋ
ƳƬ�ƽǃƱƾ�ƿƯƷƿƭƷƱƹƴǋ�ƻƼƱưưƮƱƼƴǋ�ƻƺƷƺƽƾƴ�ƼƾƬ�ƳƬ�ƽǃƱƾ�ƻƱ-
ƼƱƽƬưƶƴ�ưƱǉƻƴƾƱƴƳƴƼƺƮƬƹƹƺƯƺ�ƾƼƬƹƽƻƷƬƹƾƬƾƬ�ƽ�ƹƱƭƬ(

ƒƨƒƜƓƨ
ƜƼƱưƽƾƬƮƷƱƹƹƬǋ�ƸƱƾƺưƴƶƬ�ƻƺƳƮƺƷǋƱƾ�ƳƬƶƼǇƮƬƾǈ�ƼƱ-

ǂƱƽƽƴƴ�ưƱƽƹǇ�-ƶƷƬƽƽƬ�ƻƺ�ƙƴƷƷƱƼƿ�ƽ�ƭƺƷƱƱ�ǃƱƸ�1*�'Ƹ
ƼƱƳƿƷǈƾƬƾƺƸ(� Ƒƺ� ƮƽƱǁ� ƽƷƿǃƬǋǁ&� ƼƬƽƽƸƺƾƼƱƹƹǇǁ� Ʈ� ƴƽ-
ƽƷƱưƺƮƬƹƴƴ&� ƭǇƷƺ� ƻƺƷƿǃƱƹƺ� ƿƯƷƿƭƷƱƹƴƱ� ƻƼƱưưƮƱƼƴǋ
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ƶƱƼƬƾƴƹƴƳƴƼƺƮƬƹƹƺƵ�ưƱƽƹǇ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M
+( AbhoZggb Th\\^eeb( Gn\h`bg`boZe ?lma^mb\ Mnk`^kr(Knbgm^ll^g\^

Jn[eblabg`�=h(&�Cg\(�"I\mh[^k�-+&�,*+3#(�,22',3*(
,( ;g]kº J(�MZZ]hng( ?lma^mb\ Mh_m�Nblln^�GZgZ`^f^gm�h_�N^^ma�Zg]

CfieZgml(�Dhag�Qbe^r� �Mhgl&�Fm]&�,*+-( ǜ�20
-( HÌÃ^s&� D(&� MZgs'?lihkkbg&� D(&� =Z__^ll^&� L(&�  � MZgs&� G(� ;� Nph'

Mm^i� Mnk`b\Ze� ;iikhZ\a� pbma� @eZmm^gbg`� h_� ma^� Lhhm� Mnk_Z\^� mh� Nk^Zm
Fh\Zebs^] Abg`boZe L^\^llbhgl ;__^\mbg` GZg]b[neZk Cg\blhkl4 ; =Zl^
M^kb^l L^ihkm( Na^ Cgm^kgZmbhgZe DhnkgZe h_ J^kbh]hgmb\l  L^lmhkZmbo^
>^gmblmkr&�-2"/#&�02-ǜ03*(

.(�LZma&�;(&�PZkfZ&�M(&� �JZne&�L(�Nph'MmZ`^�Gn\h`bg`boZe�Mnk`^kr
pbma @k^^ Abg`boZe ;nmh`kZ_m Zg] <bhf^g] G^f[kZg^ Zg] =hkhgZeer
;]oZg\^]�@eZi�bg�Nk^Zmf^gm�h_�=eZll�CCC�Gbee^kl�L^\^llbhg(�=Zl^�L^ihkml
bg�>^gmblmkr&�,*+0&�+ǜ/(

/'� M\ne^Zg&� ;(&�  � ;ee^g&� ?(� Na^� FZm^kZeer� =ehl^]� Nngg^e� _hk� ma^
Nk^Zmf^gm h_ >^^i ClheZm^] GZg]b[neZk L^\^llbhgl4 Mnk`b\Ze N^\agbjn^
Zg]�Z�L^ihkm�h_�,.�=Zl^l(�Na^�Cgm^kgZmbhgZe�DhnkgZe�h_�J^kbh]hgmb\l� 
L^lmhkZmbo^�>^gmblmkr&�,*+2&�-2".#(�.13'.20�ii(
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Abstract
L^lhkimbhg�h_�ma^�Zeo^heZk�[hg^�Z_m^k�mhhma�^qmkZ\mbhg�bl�Zg�bkk^o^klb[e^�ikh\^ll�]n^�mh�[bheh`b\Ze�[hg^�k^fh]^ebg`(�

Cm�pbee�`k^Zmer�\hfieb\Zm^�ma^�_nkma^k�mk^Zmf^gm�h_�iZmb^gml�_hk�]^gmZe�bfieZgmZmbhg&�lbg\^�_hk�ma^�eZmm^k�Z�ik^k^jnblbm^�bl�
Z�ln_ɔ\b^gm�ohenf^�h_�[hg^�mblln^(�Cm�e^Z]l�mh�Z�ikhmkZ\m^]�mk^Zmf^gm�ikh\^ll4�ma^�ohenf^�Zg]�mbfbg`�h_�bgm^ko^gmbhgl�
bg\k^Zl^l(�Na^�ebm^kZmnk^�k^ob^p�aZl�lahpg�ihllb[e^�f^mah]l�h_�ik^l^koZmbhg�h_�ma^�Zeo^heZk�kb]`^�Z_m^k�mhhma�^qmkZ\mbhg�
Zg]�ma^�k^lneml�h_�ma^bk�Ziieb\Zmbhg(

E^rphk]l4�ik^l^koZmbhg�"\hgl^koZmbhg#&�mhhma�lh\d^m&�lh\d^m�Zmkhiar&�Zn`f^gmZmbhg(

L^\^bo^]4�*-(*0(,*,*5�k^obl^]4�+.(*3(,*,*5�Z\\^im^]4�,*(*3(,*,*(

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

@hk�\bmZmbhg4�Sn(;(�<ZdZ^o&�C(;(�Phkhgho&�Sn(;(�A^g^kZehoZ&�SZ(;(�H^`hk^ehoZ&�G(?(�<ZeZlahoZ&�;(M(�EZkgZ^oZ&�P(G(�
MehghoZ(� L^aZ[bebmZmbhg� h_� ma^� Zeo^heZk� [hg^� Z_m^k� mhhma� ^qmkZ\mbhg(� ;gZerlbl� h_�f^mah]l(� ?g]h]hgmb\l� mh]Zr(� ,*,*5�
+2"-#421'3,(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'21'3,(

ƒƒƔƓƔƛƗƔ
ƘƿƹƶƬ�ƽƮƱƲƱƴƳƮƷƱǃƱƹƹƺƯƺ�ƳƿƭƬ�Ʈ�ƬƷǈƮƱƺƷǋƼƹƺƸ�ƺƾ-

ƼƺƽƾƶƱ�ƴ�ƬƷǈƮƱƺƷǋƼƹƺƵ�ǃƬƽƾƴ�ǃƱƷǊƽƾƱƵ�ƻƼƱưƽƾƬƮƷǋƱƾ�
ƽƺƭƺƵ�ƺƽƺƭƿǊ�ƻƼƺƭƷƱƸƿ�Ʈ�ƻƺƮƽƱưƹƱƮƹƺƵ�ƶƷƴƹƴǃƱƽƶƺƵ�
ƻƼƬƶƾƴƶƱ(� ƜƺưưƱƼƲƬƹƴƱ� ƺƭƺƷƺǃƶƴ� ƾƮƱƼưǇǁ� ƴ� ƸǋƯƶƴǁ�
ƾƶƬƹƱƵ� ƴ� ƽƾƬƭƴƷǈƹƺƯƺ� ƺƭǆƱƸƬ� ƬƷǈƮƱƺƷǋƼƹƺƯƺ� ƯƼƱƭƹǋ�
ƽǃƴƾƬƷƴƽǈ� ƮƬƲƹǇƸƴ� ǂƱƷǋƸƴ&� ƻƺƳƮƺƷǋǊǅƴƸƴ� ƿƻƼƺ-
ƽƾƴƾǈ�ƴ�ƽƺƶƼƬƾƴƾǈ�ƻƺƽƷƱưƿǊǅƴƱ�ƻƼƺǂƱưƿƼǇ�ƴ�ƺƻƾƴƸƴ-

ƳƴƼƺƮƬƾǈ�ƴǁ�ƼƱƳƿƷǈƾƬƾǇ&�Ʈ�ǃƬƽƾƹƺƽƾƴ&�ƶƺƯưƬ�ƻƷƬƹƴƼƿƱƾ-
ƽǋ�ƿƽƾƬƹƺƮƶƬ�ƴƸƻƷƬƹƾƬƾƺƮ(
ƏƾƼƺǀƴǋ� ƬƷǈƮƱƺƷǋƼƹƺƯƺ� ƺƾƼƺƽƾƶƬ� ƻƺƽƷƱ� ƿưƬƷƱƹƴǋ�

ƳƿƭƬ� ǁƺƼƺǄƺ� ƴƳƮƱƽƾƹƺƱ� ǋƮƷƱƹƴƱ(� ƚƱƶƺƾƺƼǇƱ� ƬƮƾƺƼǇ�
ƺƾƸƱǃƬǊƾ&�ǃƾƺ�ƬƾƼƺǀƴǋ�ƶƺƽƾƹƺƵ�ƾƶƬƹƴ�ƹƬǃƴƹƬƱƾƽǋ�ƽƼƬ-
Ƴƿ�ƻƺƽƷƱ�ƿưƬƷƱƹƴǋ�ƳƿƭƬ�ƴ�ƸƺƲƱƾ�ưƺƽƾƴƯƬƾǈ�ưƺ�/*��ƺƾ�
ƴƽǁƺưƹƺƯƺ�ƺƭǆƱƸƬ�ƬƷǈƮƱƺƷǋƼƹƺƵ�ƶƺƽƾƴ�Ʈ�ƾƱǃƱƹƴƱ�ƻƱƼ-
ƮǇǁ� ƾƼƱǁ�ƸƱƽǋǂƱƮ� U+W(� FZkl� M\akhii� ƴ� ƽƺƬƮƾ(� ƿƶƬƳǇƮƬ-
Ǌƾ&�ǃƾƺ�ƻƺƾƱƼǋ�ƺƭǆƱƸƬ�ƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƺƾƼƺƽƾƶƬ�ƸƺƲƱƾ�
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ƻƼƺƴƳƺƵƾƴ�ưƺ�ƿưƬƷƱƹƴǋ�ƳƿƭƬ�ƴƳ�ǜ�ƳƬ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬ-
ƼƺưƺƹƾƬ&� ƻƱƼƴƬƻƴƶƬƷǈƹƺƵ� ƻƬƾƺƷƺƯƴƴ� ƴƷƴ� ƮƽƷƱưƽƾƮƴƱ�
ƾƼƬƮƸǇ�ƳƿƭƬ�ƴ� ƶƺƽƾƴ� U,W(�ƜƺƮƼƱƲưƱƹƴƱ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ�
ƻƼƴ�ƻƼƺǂƱưƿƼƱ�ƿưƬƷƱƹƴǋ�ƳƿƭƬ�ƸƺƲƱƾ�ƾƬƶƲƱ�ƻƼƴƮƱƽƾƴ�ƶ�
ƻƺƾƱƼƱ�ƶƺƽƾƴ(
ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ǂƱƷǈǊ�ưƬƹƹƺƯƺ�ƺƭƳƺƼƬ�ƽƾƬƷƺ�ƺƻƼƱ-

ưƱƷƱƹƴƱ� ƴ� ƺƻƴƽƬƹƴƱ� ƽƺƮƼƱƸƱƹƹǇǁ� ƴ� ƹƬƴƭƺƷƱƱ� ưƱƵ-
ƽƾƮƱƹƹǇǁ� ƸƱƾƺưƺƮ� ƽƺǁƼƬƹƱƹƴǋ� ƬƷǈƮƱƺƷǋƼƹƺƯƺ� ƯƼƱƭƹǋ�
ƻƺƽƷƱ�ǉƶƽƾƼƬƶǂƴƴ�ƳƿƭƬ(
ƐǇƷ� ƻƼƺƴƳƮƱưƱƹ� ƻƺƴƽƶ� ƴƹǀƺƼƸƬǂƴƴ� ƹƬ� ƼƿƽƽƶƺƸ�

ƴ� ƬƹƯƷƴƵƽƶƺƸ� ǋƳǇƶƬǁ� ƭƱƳ� ƺƯƼƬƹƴǃƱƹƴƵ� ƻƺ� ƮƼƱƸƱƹƴ� Ʈ�
ǉƷƱƶƾƼƺƹƹƺƵ� ƭƬƳƱ� ưƬƹƹǇǁ� Jn[G^]&� ƻƺƴƽƶ� Ʈ� ƽƴƽƾƱƸƱ�
Ahh`e^M\aheZk&� =r[^ke^gbgdZ� ƴ� Ʈ� ƽƻƴƽƶƬǁ� ƷƴƾƱƼƬƾƿƼǇ�
ƽƺƺƾƮƱƾƽƾƮƿǊǅƴǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƴ�ƺƭƳƺƼƺƮ(�ƐǇƷƴ�ƺƾƺ-
ƭƼƬƹǇ�ƻƺƷƹƺƾƱƶƽƾƺƮǇƱ�ƽƾƬƾǈƴ&�Ʈ�ƶƺƾƺƼǇǁ�ƺƻƴƽǇƮƬǊƾƽǋ�
ƼƬƳƹǇƱ�ƸƱƾƺưǇ�ƽƺǁƼƬƹƱƹƴǋ�ƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƯƼƱƭƹǋ�ƻƺ-
ƽƷƱ�ǉƶƽƾƼƬƶǂƴƴ�ƳƿƭƬ(
ƛƾƽƿƾƽƾƮƴƱ� ƳƿƭƬ� Ʈ� ƱƯƺ� ƬƷǈƮƱƺƷƬǁ� ƮǇƳǇƮƬƱƾ� ƶƬƽƶƬư�

ƭƴƺƷƺƯƴǃƱƽƶƴǁ� ƽƺƭǇƾƴƵ&� ƶƺƾƺƼǇƱ� ƺƭǇǃƹƺ� ƻƼƴƮƺưǋƾ� ƶ�
ƳƹƬǃƴƾƱƷǈƹǇƸ�ƷƺƶƬƷǈƹǇƸ�ƬƹƬƾƺƸƴǃƱƽƶƴƸ�ƴƳƸƱƹƱƹƴǋƸ�
"PZg�]^k�Q^bc]^g�^m�Ze(&�,**3#�U-W(�ƞƿǅƱƽƾƮƿƱƾ�ƸƹƺƲƱƽƾƮƺ�
ƴƽƽƷƱưƺƮƬƹƴƵ&� Ʈ� ƶƺƾƺƼǇǁ� ƻƼƱưƽƾƬƮƷƱƹ� Ƽǋư� ƶƷƴƹƴǃƱ-
ƽƶƴǁ�ƽƷƿǃƬƱƮ�ƻƼƱƳƱƼƮƬǂƴƴ�Ʒƿƹƶƴ�ƿưƬƷƱƹƹƺƯƺ�ƳƿƭƬ�ƽ�ƴƽ-
ƻƺƷǈƳƺƮƬƹƴƱƸ�ƼƬƳƷƴǃƹǇǁ�ƸƱƾƺưƺƮ�ƴ�ƸƬƾƱƼƴƬƷƺƮ(
ſƺƭƺƳƱƮ� ƴ� ƽƺƬƮƾ(� U.W� ƻƼƺƮƱƷƴ� ƴƽƽƷƱưƺƮƬƹƴƱ� ƽ� ƶƺƹ-

ƽƱƼƮƬǂƴƱƵ� Ʒƿƹƶƴ� ƿưƬƷƱƹƹƺƯƺ� ƳƿƭƬ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
ƶƺƽƾƹƺƻƷƬƽƾƴǃƱƽƶƺƯƺ� ƸƬƾƱƼƴƬƷƬ&� ƭƺƯƬƾǇƸ� ǀƬƶƾƺƼƬ-
Ƹƴ� ƼƺƽƾƬ� ǉƹưƺƾƱƷƴǋ� ƽƺƽƿưƺƮ� "ƠƝƩƞ#(� ƕƬ� ƺƽƹƺƮƿ� ƭǇƷ�
ƮƳǋƾ�ƹƱưƱƸƴƹƱƼƬƷƴƳƺƮƬƹƹǇƵ�ƶƺƽƾƹǇƵ�ƶƺƷƷƬƯƱƹ�Ʈ�ƮƴưƱ�
ƶƼƺǄƶƴ(�ƕƿƭ�ƿưƬƷǋƷƽǋ�ƬƾƼƬƮƸƬƾƴǃƹƺ&�Ʒƿƹƶƿ�ƿưƬƷƱƹƹƺƯƺ�
ƳƿƭƬ� ƼǇǁƷƺ� ƳƬƻƺƷƹǋƷƴ� ƶƺƽƾƹƺƻƷƬƽƾƴǃƱƽƶƴƸ� ƸƬƾƱƼƴƬ-
ƷƺƸ&�ƽƺưƱƼƲƬǅƴƸ�ƠƝƩƞ&�ƼƬƭƺǃƬǋ�ƺƭƷƬƽƾǈ�ƻƱƼƱƶƼǇƮƬ-
ƷƬƽǈ�ƼƱƳƺƼƭƴƼƿƱƸƺƵ�ƶƺƷƷƬƯƱƹƺƮƺƵ�ƸƱƸƭƼƬƹƺƵ�<bhAb]^�
"A^blmeb\a&� ƤƮƱƵǂƬƼƴǋ#&� ƻƼƺƮƺưƴƷƬƽǈ� ƻƼƺƾƴƮƺƮƺƽƻƬ-
ƷƴƾƱƷǈƹƬǋ� ƴ� ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹƬǋ� ƾƱƼƬƻƴǋ(� ƖƳƸƱƹƱƹƴǋ�
ƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƯƼƱƭƹǋ�ƭǇƷƴ�ƳƬǀƴƶƽƴƼƺƮƬƹǇ�ƻƼƴ�ƻƺƸƺ-
ǅƴ�ſƘſƟ�"ƾƬƭƷƴǂƬ�+#
ƏƮƾƺƼǇ�ƺƾƸƱǃƬǊƾ�ƽƾƬƭƴƷǈƹƺƽƾǈ�ƼƱƳƿƷǈƾƬƾƬ�ƽ�ƸƬƶƽƴ-

ƸƬƷǈƹǇƸ�ƽƼƺƶƺƸ�ƹƬƭƷǊưƱƹƴǋ�Ʈ�+(/�ƯƺưƬ(
ƖƽƻƺƷǈƳƺƮƬƹƴƱ�ƶƽƱƹƺƯƼƬǀƾƺƮ�ưƷǋ�ƻƼƱƳƱƼƮƬǂƴƴ�Ʒƿƹ-

ƶƴ�ƿưƬƷƱƹƹƺƯƺ�ƳƿƭƬ�ƾƬƶƲƱ�ƴƸƱƱƾ�ƸƱƽƾƺ�ƭǇƾǈ(�ƣƬǅƱ�ƮƽƱ-
Ưƺ�Ʈ� ƶƬǃƱƽƾƮƱ� ƶƽƱƹƺƯƼƬǀƾƺƮ�ƴƽƻƺƷǈƳƿǊƾ�ƭǇǃǈǊ�ƶƺƽƾǈ&�
ƻƼƱưƮƬƼƴƾƱƷǈƹƺ� ƿưƬƷƴƮ� ƴƳ� ƹƱƱ� ƭƱƷƶƴ(� ƒƱƷƬƱƾƽǋ� ǉƾƺ�
ưƷǋ� ƾƺƯƺ&� ǃƾƺƭǇ� ƴƽƶƷǊǃƴƾǈ� Ƽƴƽƶ� ƬƷƷƱƼƯƴǃƱƽƶƴǁ� ƼƱƬƶ-
ǂƴƵ�ƴƷƴ�ƻƱƼƱƹƺƽƬ�ƴƹǀƱƶǂƴƵ(�ƀưƬƷƱƹƴƱ�ƭƱƷƶƺƮ�ưƺƽƾƴ-
ƯƬƱƾƽǋ�ƻƿƾƱƸ�ƺƭƲƴƯƬ�ƾƼƬƹƽƻƷƬƹƾƬƾƬ(�Ƒ�ƼƱƳƿƷǈƾƬƾƱ&�ƶƽƱ-
ƹƺƯƱƹƹǇƱ�ƸƬƾƱƼƴƬƷǇ�ƻƼƱƮƼƬǅƬǊƾƽǋ�Ʈ�ƻƼƴƼƺưƹǇƵ� Ưƴ-
ưƼƺƶƽƴƬƻƬƾƴƾ&�ǁƬƼƬƶƾƱƼƴƳƿǊƾƽǋ�ƾƼƱǁƸƱƼƹƺƵ�ƻƺƼƴƽƾƺƵ�
ƽƾƼƿƶƾƿƼƺƵ&�ƭƷƴƳƶƺƵ�ƶ�ƶƺƽƾƹƺƵ�ƾƶƬƹƴ�ǃƱƷƺƮƱƶƬ(
ƣƬǅƱ� ƮƽƱƯƺ� Ʈ� ƽƾƺƸƬƾƺƷƺƯƴƴ� ƴƽƻƺƷǈƳƿƱƾƽǋ� ƸƬƾƱƼƴ-

ƬƷ� �<bh� ǜ� Ill�� "A^blmeb\a&�ƤƮƱƵǂƬƼƴǋ#(� ƙƬƾƱƼƴƬƷ� �<bh�
ǜ Ill��ǋƮƷǋƱƾƽǋ�ƹƱƺƼƯƬƹƴǃƱƽƶƺƵ�ƸƬƾƼƴǂƱƵ�ƴƳ�ƭǇǃǈƱƵ
ƶƺƽƾƴ&�ƴƳ�ƶƺƾƺƼƺƵ�ƿưƬƷƱƹǇ�ƻƼƬƶƾƴǃƱƽƶƴ�ƮƽƱ�ƺƼƯƬƹƴǃƱ-
ƽƶƴƱ�ƶƺƸƻƺƹƱƹƾǇ4�ƹƬƾƿƼƬƷǈƹǇƵ&�ƹƱ�ƬƹƾƴƯƱƹƹǇƵ&�ƻƺƼƴ-
ƽƾǇƵ�ƶƺƸƻƷƱƶƽ(�ƐƷƬƯƺưƬƼǋ�ƱƯƺ�ƹƬƾƿƼƬƷǈƹƺƵ�ƽƾƼƿƶƾƿƼƱ
ƸƬƾƱƼƴƬƷ�ǀƴƳƴƺƷƺƯƴǃƱƽƶƴ� ƴ� ǁƴƸƴǃƱƽƶƴ� ƽǁƺƲ� ƽ�ƸƴƹƱ-
ƼƬƷǈƹǇƸ�ƸƬƾƼƴƶƽƺƸ�ǃƱƷƺƮƱǃƱƽƶƺƵ�ƶƺƽƾƴ(�ƑǇƻƿƽƶƬƱƾƽǋ
Ʈ�ƮƴưƱ�ƯƿƭǃƬƾǇǁ�ƴ�ƶƺƼƾƴƶƬƷǈƹǇǁ�ƯƼƬƹƿƷ�ƴƷƴ�ƭƷƺƶƺƮ(�U/W

ƖƽƽƷƱưƺƮƬƹƴƱ� NZi^mb� @(� U0W� ƻƺƶƬƳƬƷƺ� ƻƼƱƴƸƿǅƱ-
ƽƾƮƱƹƹƺƱ� ǀƺƼƸƴƼƺƮƬƹƴƱ� ƶƺƽƾƴ� ƹƬ� ƹƬǃƬƷǈƹǇǁ� ǉƾƬƻƬǁ�
ƼƱƯƱƹƱƼƬǂƴƴ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�<bh�ǜ�Ill�Ʈ�ƶƬǃƱƽƾƮƱ�
ƳƬƸƱƹƴƾƱƷǋ� ƶƺƽƾƹƺƯƺ� ƾƼƬƹƽƻƷƬƹƾƬƾƬ(� ƜƺƽƶƺƷǈƶƿ� <bh�
ǜ Ill� ƻƼƱưƽƾƬƮƷǋƱƾ� ƽƺƭƺƵ� ƻƺƷƹƺƽƾǈǊ� ưƱƻƼƺƾƱƴƹƴ-
ƳƴƼƺƮƬƹƹǇƵ� ƸƬƾƱƼƴƬƷ� ƾƼƬƹƽƻƷƬƹƾƬƾƬ&� ƺƹ� ƽƺǁƼƬƹǋƱƾ
ƻƼƱưƻƺǃƾƴƾƱƷǈƹƿǊ� ƺƼƴƱƹƾƬǂƴǊ� ƴ� ƼƬƳƸƱƼ� ƶƼƴƽƾƬƷƷƺƮ
ƯƴưƼƺƶƽƴƬƻƬƾƴƾƬ&�ƶƬƶƴƸƴ�ƺƹƴ�ǋƮƷǋǊƾƽǋ�bg�oboh(�Ƒ�ƾƺ�ƲƱ
ƮƼƱƸǋ&�<bh�ǜ�Ill&�ƮƺƳƸƺƲƹƺ&�ƽƺưƱƼƲƴƾ�ƹƱƺƼƯƬƹƴǃƱƽƶƴƱ
ƮƱǅƱƽƾƮƬ&�ƾƬƶƴƱ�ƶƬƶ�G`�ƴƷƴ�HZ(
ſƼƺƸƱ� ƾƺƯƺ&� ƽƾƼƿƶƾƿƼƬ�<bh� ǜ�Ill� ƽƺƽƾƺƴƾ� ƴƳ�ǄƴƼƺ-

ƶƺƵ� ƮƳƬƴƸƺƽƮǋƳƬƹƹƺƵ� ƽƴƽƾƱƸǇ� ƻƺƼ&� ƶƺƾƺƼƬǋ� ƻƺƳƮƺ-
ƷǋƱƾ�ǉƾƺƸƿ�ƸƬƾƱƼƴƬƷƿ�ƽƷƿƲƴƾǈ�ǀƴƳƴǃƱƽƶƴƸ�ƶƬƼƶƬƽƺƸ�
ưƷǋ�ƺƽƾƱƺƯƱƹƹǇǁ�ƶƷƱƾƺƶ&�ƽƻƺƽƺƭƽƾƮƿǋ� ƾƱƸ�ƽƬƸǇƸ�Ƹƴ-
ƯƼƬǂƴƴ� ƴ� ƻƺƽƷƱưƿǊǅƱƸƿ� ƻƼƴƶƼƱƻƷƱƹƴǊ� ǉƾƴǁ� ƶƷƱƾƺƶ(�
ƟƬƶƲƱ&�ƽƾƴƸƿƷƴƼƿƱƾ�ƺƽƾƱƺƭƷƬƽƾƴǃƱƽƶƿǊ�ƬƶƾƴƮƹƺƽƾǈ�ƹƬ�
ƼƬƹƹƴǁ�ƽƾƬưƴǋǁ�ƼƱƯƱƹƱƼƬǂƴƴ�ƶƺƽƾƴ(
ƚƱƳƬƮƴƽƴƸƺ� ƺƾ� ƾƺƯƺ&� ǋƮƷǋƱƾƽǋ� Ʒƴ� <bh� ǜ�Ill� ƻƺƷƹƺ-

ƽƾǈǊ� ƴƷƴ� ǃƬƽƾƴǃƹƺ� ưƱƻƼƺƾƱƴƹƴƳƴƼƺƮƬƹƹǇƸ� ƸƬƾƱƼƴƬ-
ƷƺƸ&� ƻƼƱưƽƾƬƮƷǋƱƾƽǋ� ƮƱƼƺǋƾƹǇƸ&� ǃƾƺ� ƭƱƷƶƴ� ƸƬƾƼƴǂǇ�
ƴ� ƸƱƽƾƹǇƱ� ǀƬƶƾƺƼǇ&� ƻƼƺƴƽǁƺưǋǅƴƱ� ƴƳ� ƺƶƼƿƲƬǊǅƱƵ�
ƶƺƽƾƴ&� ƹƬƶƬƻƷƴƮƬǊƾƽǋ�ƹƬ�ƱƱ�ƻƺƮƱƼǁƹƺƽƾƴ&� ǃƾƺ� ƳƬƽƾƬƮ-
ƷǋƱƾ�<bh�ǜ�Ill�ǀƿƹƶǂƴƺƹƴƼƺƮƬƾǈ&�ƴƸƴƾƴƼƿǋ�ƻƺưƷƴƹƹǇƵ�
ƶƺƽƾƹǇƵ�ƸƬƾƼƴƶƽ�Ʈ�ƻƼƺǂƱƽƽƱ�ƸƴƯƼƬǂƴƴ�ƶƷƱƾƺƶ&�ƻƼƴƶƼƱ-
ƻƷƱƹƴǋ�ƴ�ƻƺƽƷƱưƿǊǅƱƵ�ƺƽƾƱƺƭƷƬƽƾƴǃƱƽƶƺƵ�ưƴǀǀƱƼƱƹ-
ǂƴƼƺƮƶƴ(�ƚƱƶƺƾƺƼǇƱ�ǀƬƶƾƺƼǇ�ƼƺƽƾƬ�ƴ�ƭƱƷƶƴ�ƶƺƽƾƹƺƯƺ�
ƸƬƾƼƴƶƽƬ� ǀƴƳƴǃƱƽƶƴ� ƸƺƯƿƾ� ƻƼƺƹƴƶƬƾǈ� Ʈ� ƻƺƮƱƼǁƹƺƽƾ-
ƹǇƵ�ƽƷƺƵ�<bh�ǜ�Ill&�ƻƼƺǁƺưǋ�ǃƱƼƱƳ�ƻƺƼƴƽƾƿǊ�ƽƾƼƿƶƾƿƼƿ�
ǉƾƺƯƺ�ƸƬƾƱƼƴƬƷƬ&�ƴƷƴ�ƽƮǋƳǇƮƬƾǈƽǋ�ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺ�ƽ�
ƶƼƴƽƾƬƷƷƬƸƴ� ƯƴưƼƺƶƽƴƬƻƬƾƴƾƬ&� ƹƬƻƼƴƸƱƼ&� ƭƷƬƯƺưƬƼǋ�
ƶƬƷǈǂƴƵƽƮǋƳǇƮƬǊǅƱƵ� ƽƻƺƽƺƭƹƺƽƾƴ� ƺƽƾƱƺƻƺƹƾƴƹƬ� ƴ�
ƺƽƾƱƺƶƬƷǈǂƴƹƬ(� ƜƼƱưƻƺƷƬƯƬƱƾƽǋ&� ǃƾƺ� ƺƭƬ� ƸƱǁƬƹƴƳƸƬ�
ƭƿưƿƾ�ƿǃƬƽƾƮƺƮƬƾǈ�Ʈ�ƶƷƱƾƺǃƹǇǁ�ƻƼƺǂƱƽƽƬǁ�ƶƷƱƾƺƶ�ǜ�ǁƺ-
ƳǋƱƮ(
�<bh�ǜ�Ab]^��ǜ�ƶƺƷƷƬƯƱƹƺƮƬǋ�ƴƳƺƷƴƼƿǊǅƬǋ�ƸƱƸƭƼƬƹƬ�

ƻƼƺƴƳƮƺưƽƾƮƬ�ƾƺƵ�ƲƱ�ƶƺƸƻƬƹƴƴ�ǃƾƺ�ƴ��<bh�ǜ�Ill�&�ƻƺƷƿ-
ǃƱƹƹƬǋ�ƴƳ�ƶƽƱƹƺƻƱƼƴƶƬƼưƬ&�ƮǇƻƺƷƹǋǊǅƬǋ�ƼƺƷǈ�ƭƬƼǈƱ-
ƼƬ�ƻƼƴ�ƹƬƻƼƬƮƷƱƹƹƺƵ� ƾƶƬƹƱƮƺƵ�ƼƱƯƱƹƱƼƬǂƴƴ�Ʈ� ǁƴƼƿƼ-
Ưƴƴ�ƻƺƷƺƽƾƴ�ƼƾƬ(�ƒƺƮƺƷǈƹƺ�ǉƷƬƽƾƴǃƹƬ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬ-
ƹƴƴ&�ǁƺƼƺǄƺ�ƳƬƻƺƷƹǋƱƾ�ƴƸƱǊǅƴƵƽǋ�ưƱǀƱƶƾ&�ƹƱ�ƾƼƱƭƿ-
Ʊƾƽǋ�ưƺƻƺƷƹƴƾƱƷǈƹƺƯƺ�ƺƻƱƼƬƾƴƮƹƺƯƺ�ƮƸƱǄƬƾƱƷǈƽƾƮƬ�ƽ�
ǂƱƷǈǊ�ƱƱ�ƿưƬƷƱƹƴǋ&�ƾƬƶ�ƶƬƶ�ƻƺƷƹƺƽƾǈǊ�ƭƴƺƴƹƾƱƯƼƴƼƿƱƾ�
Ʈ� ƺƶƼƿƲƬǊǅƴƱ� ƾƶƬƹƴ&� ƹƱ� ƮǇƳǇƮƬǋ�ƻƼƴ�ǉƾƺƸ�ƻƺƭƺǃƹǇǁ�
ǉǀǀƱƶƾƺƮ(� ƟƬƶƲƱ&� ƻƼƴ�ƭƺƷƱƱ� ƶƼƿƻƹǇǁ�ưƱǀƱƶƾƬǁ�ƴ�ưƷǋ�
ưƺƽƾƴƲƱƹƴǋ�ƷƿǃǄƴǁ�ƼƱƳƿƷǈƾƬƾƺƮ�ƻƼƴ�ƬƿƯƸƱƹƾƬǂƴƴ�ƬƷǈ-
ƮƱƺƷǋƼƹƺƯƺ�ƯƼƱƭƹǋ�ƱƱ�ƴƽƻƺƷǈƳƿǊƾ�Ʈ�ƶƺƸƭƴƹƬǂƴƴ�ƽ�ưƼƿ-
ƯƴƸƴ�ƺƽƾƱƺƻƷƬƽƾƴǃƱƽƶƴƸƴ�ƸƬƾƱƼƴƬƷƬƸƴ(�ƞ�ǉƾƺƵ�ǂƱƷǈǊ�
ƿƽƻƱǄƹƺ�ƻƼƴƸƱƹǋƱƾƽǋ�ƺƽƾƱƺƻƷƬƽƾƴǃƱƽƶƴƵ�ƭƴƺƸƬƾƱƼƴ-
ƬƷ��<bh�ǜ�Ill�&�ƶƺƾƺƼǇƵ�ƺƭƷƬưƬƱƾ�ƺƽƾƱƺƴƹưƿƶƾƴƮƹǇƸƴ�
ƽƮƺƵƽƾƮƬƸƴ(�ƓƯƺ�ƻƺƼƴƽƾƬǋ�ƽƾƼƿƶƾƿƼƬ�ƿƽƻƱǄƹƺ�ƻƼƺƼƬƽ-
ƾƬƱƾ� ƶƼƺƮƱƹƺƽƹǇƸƴ� ƽƺƽƿưƬƸƴ� ƴ� ƹƺƮƺƺƭƼƬƳƺƮƬƹƹǇƸƴ�
ƶƺƽƾƹǇƸƴ�ƶƷƱƾƶƬƸƴ&�ƺ�ǃƱƸ�ƯƺƮƺƼƴƷƺƽǈ�ƮǇǄƱ(�U1W
Ƒ� ƹƬƽƾƺǋǅƱƱ� ƮƼƱƸǋ� Ʈ� ǁƴƼƿƼƯƴƴ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƽƿǅƱ-

ƽƾƮƿƱƾ� ưƮƬ� ƮƴưƬ� ƶƺƹǂƱƹƾƼƬƾƺƮ� ƾƼƺƸƭƺǂƴƾƺƮ� ưƷǋ� ƻƼƴ-
ƸƱƹƱƹƴǋ�Ʈ�ƾƶƬƹƱƮƺƵ�ƴƹƲƱƹƱƼƴƴ�bg�oboh4�ƻƷƬƳƸƬ&�ƺƭƺƯƬ-
ǅƱƹƹƬǋ�ƾƼƺƸƭƺǂƴƾƬƸƴ�"JLJ#&�ƴ�ǀƴƭƼƴƹ&�ƭƺƯƬƾǇƵ�ƾƼƺƸ-
ƭƺǂƴƾƬƸƴ�"JL@#(�ſƺƹǂƱƹƾƼƬƾǇ�ƾƼƺƸƭƺǂƴƾƺƮ�ƻƼƱưƽƾƬƮ-
ƷǋǊƾ� ƽƺƭƺƵ� ƶƺƹǂƱƹƾƼƴƼƺƮƬƹƹƿǊ�ƽƿƽƻƱƹƳƴǊ�ǀƬƶƾƺƼƺƮ�
ƼƺƽƾƬ&�ƺƭƹƬƼƿƲƴƮƬƱƸǇǁ�Ʈ�ƾƼƺƸƭƺǂƴƾƬǁ&�ưƱƵƽƾƮƿǊǅƴƱ�
ƶƬƶ�ƭƴƺƬƶƾƴƮƹǇƱ�ǁƴƼƿƼƯƴǃƱƽƶƴƱ�ưƺƭƬƮƶƴ&�ƶƺƾƺƼǇƱ�ƻƼƴ-
ƸƱƹǋǊƾƽǋ� ƷƺƶƬƷǈƹƺ� ưƷǋ� ƽƾƴƸƿƷƴƼƺƮƬƹƴǋ� ƳƬƲƴƮƷƱƹƴǋ�
ƼƬƹ(�JL@� ƮƻƱƼƮǇƱ�ƭǇƷ�ƴƽƻƺƷǈƳƺƮƬƹ� ƽƻƱǂƴƬƷǈƹƺ� Ʈ� ǁƴ-
ƼƿƼƯƴƴ�ƻƺƷƺƽƾƴ�ƼƾƬ�>haZg�^m�Ze(�U2W�ƴ�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱ-
Ƹǋ�ƼƬƽƽƸƬƾƼƴƮƬƱƾƽǋ�ƶƬƶ�ƹƺƮƺƱ�ƻƺƶƺƷƱƹƴƱ�ƶƺƹǂƱƹƾƼƬƾƬ�
ƾƼƺƸƭƺǂƴƾƺƮ(� ƛƹ� ƽƺƽƾƺƴƾ� ƴƳ� ƸƬƾƼƴǂǇ� ƬƿƾƺƷƺƯƴǃƹƺƯƺ�
ǀƴƭƼƴƹƬ�ƴ�ƴƸƱƱƾ�ƹƱƽƶƺƷǈƶƺ�ƻƼƱƴƸƿǅƱƽƾƮ�ƻƺ�ƽƼƬƮƹƱ-
ƹƴǊ� ƽ� JLJ&� ƮƶƷǊǃƬǋ� ƭƺƷƱƱ� ƻƼƺƽƾƿǊ� ƻƺưƯƺƾƺƮƶƿ&� ƴ� ƹƱ�

şűŽžźŮŬƋ�ůżſŻŻŬ ĿźŹžżźŷƈŹŬƋ�ůżſŻŻŬ
ŤŴżŴŹŬ&�ŸŸ – 2.5 ± 1.2 – 4.5 ± 0.8

őƇŽźžŬ&�ŸŸ – 0.7 ± 1.4 – 3.6 ± 1.5

Таблица 1. Изменения альвеолярного гребня 
по данным КЛКТ от Кобозев и соавт. [4]

Table 1. Changes in the alveolar ridge according 
to CBCT data from Kobozev et al. [4]
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ƾƼƱƭƿƱƾ�ǁƴƸƴǃƱƽƶƴǁ�ƸƬƹƴƻƿƷǋǂƴƵ�ƽ�ƶƼƺƮǈǊ&�ǃƾƺ�ưƱƷƬƱƾ�
ƱƯƺ�ƽƾƼƺƯƺ�ƬƿƾƺƷƺƯƴǃƹǇƸ�ƻƼƱƻƬƼƬƾƺƸ(�JL@�ƽƺƽƾƺƴƾ�ƴƳ�
ƬƿƾƺƷƺƯƴǃƹƺƵ&� ƭƺƯƬƾƺƵ� ƾƼƺƸƭƺǂƴƾƬƸƴ&� ƸƬƾƼƴǂǇ� ǀƴ-
ƭƼƴƹƬ&�ƽƺƽƾƺǋǅƱƵ�ƴƳ�ƾƱƾƼƬ�ǜ�ƸƺƷƱƶƿƷǋƼƹƺƵ�ƽƾƼƿƶƾƿƼǇ&�
ƽ�ǂƴƾƺƶƴƹƬƸƴ&�ƾƼƺƸƭƺǂƴƾƬƸƴ�ƴ�ƽƾƮƺƷƺƮǇƸƴ�ƶƷƱƾƶƬƸƴ�
ƮƹƿƾƼƴ� ƹƱƱ&� ƶƺƾƺƼƬǋ� ưƱƵƽƾƮƿƱƾ� ƶƬƶ� ƭƴƺƼƬƳƷƬƯƬƱƸǇƵ�
ƶƬƼƶƬƽ&� ƶƺƾƺƼǇƵ� ƽƻƺƽƺƭƽƾƮƿƱƾ� ƼƬƳƮƴƾƴǊ�ƸƴƶƼƺƮƬƽƶƿ-
ƷǋƼƴƳƬǂƴƴ� ƴ� ƽƻƺƽƺƭƽƾƮƿƱƾ� ƸƴƯƼƬǂƴƴ� ǉƻƴƾƱƷƴƬƷǈƹǇǁ�
ƶƷƱƾƺƶ� ƹƬ� ƻƺƮƱƼǁƹƺƽƾǈ� ƸƬƾƼƴǂǇ(� Ʃƾƺƾ� ƬƿƾƺƷƺƯƴǃƹǇƵ�
ƸƬƾƼƴƶƽ�ƻƼƺưƱƸƺƹƽƾƼƴƼƺƮƬƷ�Ʈ�ƴƽƽƷƱưƺƮƬƹƴǋǁ� bg� obmkh�
ƭƺƷǈǄƺƵ� ƻƺƾƱƹǂƴƬƷ� ưƷǋ� ƿƮƱƷƴǃƱƹƴǋ� ƻƼƴƶƼƱƻƷƱƹƴǋ&�
ƽƾƴƸƿƷǋǂƴƴ�ƻƼƺƷƴǀƱƼƬǂƴƴ�ƴ�ưƴǀǀƱƼƱƹǂƴƼƺƮƶƴ�ƺƽƾƱ-
ƺƭƷƬƽƾƺƮ(� Ƒ� ǁƴƼƿƼƯƴǃƱƽƶƴǁ� ƻƼƺǂƱưƿƼƬǁ� JL@� ƸƺƲƱƾ�
ƽƷƿƲƴƾǈ�Ʈ�ƶƬǃƱƽƾƮƱ�ƼƱƳƺƼƭƴƼƿƱƸƺƵ�ƸƱƸƭƼƬƹǇ�ưƷǋ�ƹƬ-
ƻƼƬƮƷƱƹƹƺƵ�ƼƱƯƱƹƱƼƬǂƴƴ�ƶƺƽƾƴ&�ƻƼƱưƺƾƮƼƬǅƬǋ�ƸƴƯƼƬ-
ǂƴǊ�ƹƱƲƱƷƬƾƱƷǈƹǇǁ� ƶƷƱƾƺƶ� Ʈ�ưƱǀƱƶƾ� ƶƺƽƾƴ�ƴ�ƺƭƱƽƻƱ-
ǃƴƮƬǋ� ƻƼƺƽƾƼƬƹƽƾƮƺ&� ƶƺƾƺƼƺƱ� ƻƺƳƮƺƷǋƱƾ� ƴƸƸƴƯƼƬǂƴƴ�
ƺƽƾƱƺƯƱƹƹǇǁ�ƴ�ƬƹƯƴƺƯƱƹƹǇǁ�ƶƷƱƾƺƶ&�ǃƾƺ�ƻƺƳƮƺƷǋƱƾ�ƷƱ-
ƲƬǅƱƵ�Ʈ�ƺƽƹƺƮƱ�ƶƼƺƮǋƹƺƯƺ�ƽƯƿƽƾƶƬ�ƸƴƹƱƼƬƷƴƳƺƮƬƾǈƽǋ(�
ƐƺƷƱƱ� ƾƺƯƺ&� ƹƺƼƸƬƷǈƹƬǋ�ƸƱƸƭƼƬƹƬ�JL@�ƺƭƷƬưƬƱƾ�ƭǇ-
ƽƾƼƺƵ�ƼƬƳƷƬƯƬƱƸƺƽƾǈǊ�"+ǜ,�ƹƱưƱƷƴ#(
ƙƱƸƭƼƬƹƬ� JL@� ƻƺƸƺƯƬƱƾ� Ʈ� ƳƬƲƴƮƷƱƹƴƴ� ƼƬƹ&� ƳƬǅƴ-

ǅƬǋ� ƸƱƽƾƺ� ƺƻƱƼƬǂƴƴ&� ƽƻƺƽƺƭƽƾƮƿǋ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǊ�
ƸǋƯƶƴǁ�ƾƶƬƹƱƵ5�ƻƼƴ�ƽƸƱǄƴƮƬƹƴƴ�ƽ�ƶƺƽƾƹǇƸ�ƾƼƬƹƽƻƷƬƹ-
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Ƒ�ƺƽƹƺƮƹƺƵ�ƯƼƿƻƻƱ�ƻƺƽƷƱ�ƬƾƼƬƮƸƬƾƴǃƹƺƵ�ǉƶƽƾƼƬƶǂƴƴ�

ƳƿƭƺƮ�Ʒƿƹƶƴ�ƭƱƳ�ưƱǀƱƶƾƺƮ�ƽ�ƾƺƷƽƾǇƸƴ�ƶƺƽƾƹǇƸƴ�ƽƾƱƹ-
ƶƬƸƴ� ƳƬƲƴƮƬƷƴ� ƻƺư� ƽƯƿƽƾƶƺƸ� ƴ� ƹƱ� ƳƬƻƺƷƹǋƷƴƽǈ� ƭƴƺ-
ƸƬƾƱƼƴƬƷƬƸƴ(�ƜƼƴ�ƹƬƷƴǃƴƴ�ƸƱƷƶƴǁ�ƴƷƴ� ƳƹƬǃƴƾƱƷǈƹǇǁ�
ưƱǀƱƶƾƺƮ� ƻƼƴ� ƳƬƻƺƷƹƱƹƴƴ� Ʒƿƹƺƶ� ƴƽƻƺƷǈƳƺƮƬƷƴ� ƺƭƺ-
ƯƬǅƱƹƹƬǋ�ǀƴƭƼƴƹƺƸ�ƾƼƺƸƭƺǂƴƾƬƼƹƬǋ�ƻƷƬƳƸƬ�ƴƷƴ�ƸƬ-
ƾƱƼƴƬƷ��<bh�ǜ�Ill�&�ƾƬƶƲƱ&�ƻƼƴ�ƳƹƬǃƴƾƱƷǈƹǇǁ�ưƱǀƱƶƾƬǁ�
ƴƽƻƺƷǈƳƺƮƬƷƴ�ƶƺƸƭƴƹƬǂƴǊ��<bh�ǜ�Ill��ƽ�ƴƳƸƱƷǈǃƱƹƹƺƵ�
ƬƿƾƺƶƺƽƾǈǊ&� ƽƺƺƾƹƺǄƱƹƴƱ� ƶƺƾƺƼƺƵ� ƿƮƱƷƴǃƴƮƬƷƺƽǈ� Ʈ�
ƻƺƷǈƳƿ�Ƭƿƾƺƶƺƽƾƴ�ƻƼƴ�ƿƮƱƷƴǃƱƹƴƴ�ƼƬƳƸƱƼƬ�ưƱǀƱƶƾƬ(
Ƒ�ƶƺƹƾƼƺƷǈƹƺƵ�ƯƼƿƻƻƱ�ƿ�ƮƽƱǁ�ƻƬǂƴƱƹƾƺƮ�ƻƺƽƷƱ�ƿưƬ-

ƷƱƹƴǋ� ƳƿƭƬ�ƹƬƭƷǊưƬƷƬƽǈ�ƬƾƼƺǀƴǋ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ�Ʒƿƹ-
ƶƴ�ƼƬƳƷƴǃƹƺƵ�ƽƾƱƻƱƹƴ�ƮǇƼƬƲƱƹƹƺƽƾƴ(�Ƒƺ�ƮƽƱǁ�ƽƷƿǃƬǋǁ�
ƻƼƴƸƱƹƱƹƴǋ�ƸƱƾƺưƴƶ�ƽƺǁƼƬƹƱƹƴǋ�ƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƯƼƱƭ-
ƹǋ�Ʈ�ƺƽƹƺƮƹƺƵ�ƯƼƿƻƻƱ�ƹƱ�ƻƼƺƴƳƺǄƷƺ�ƳƹƬǃƴƸƺƵ�ƻƺƾƱƼƴ�
ƶƺƽƾƹƺƵ�ƾƶƬƹƴ(�ƜƺƷƿǃƱƹƹǇƱ�ƻƬƼƬƸƱƾƼǇ�ƶƺƽƾƹƺƯƺ�ƯƼƱƭ-
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ƹǋ�ƻƺƳƮƺƷƴƷƴ�ƻƼƺƮƱƽƾƴ�ƴƸƻƷƬƹƾƬǂƴǊ�ƭƱƳ�ƻƼƴƸƱƹƱƹƴǋ�
ƸƱƾƺưƺƮ�ƬƿƯƸƱƹƾƬǂƴƴ�ƶƺƽƾƹƺƯƺ�ƯƼƱƭƹǋ�ƻƺ�ǄƴƼƴƹƱ(
ƏƮƾƺƼǇ� ƺƾƸƱǃƬǊƾ&� ǃƾƺ� ƻƼƴƸƱƹƱƹƴƱ�ƸƱƾƺưƴƶ� ƽƺǁƼƬ-

ƹƱƹƴǋ� ƬƷǈƮƱƺƷǋƼƹƺƯƺ� ƯƼƱƭƹǋ� ƻƺƳƮƺƷǋƱƾ� ƽƺǁƼƬƹƴƾǈ�
ƶƺƽƾƹǇƱ�ƽƾƱƹƶƴ�ƬƷǈƮƱƺƷǇ�ưƷǋ�ƺƻƾƴƸƬƷǈƹƺƯƺ�ƼƬƽƻƺƷƺ-
ƲƱƹƴǋ�ƴƸƻƷƬƹƾƬ&�ƽƺƶƼƬƾƴƾǈ�ƽƼƺƶƴ�ƷƱǃƱƹƴǋ&�Ʈ�ƽƼƱưƹƱƸ&�
ƹƬ� ,� ǜ� .� ƸƱƽǋǂƬ&� ƽƺƶƼƬƾƴƾǈ� ƶƺƷƴǃƱƽƾƮƺ� ƺƻƱƼƬƾƴƮƹǇǁ�
ƮƸƱǄƬƾƱƷǈƽƾƮ�ưƺ�+�ǜ�,&�ƴƳƭƱƲƬƾǈ�Ʈ�ưƬƷǈƹƱƵǄƱƸ�ƻƼƺƮƱ-
ưƱƹƴǋ�ưƷƴƾƱƷǈƹǇǁ�ƴ�ưƺƼƺƯƺƽƾƺǋǅƴǁ�ƻƼƺǂƱưƿƼ�ƻƺ�Ʈƺƽ-
ƽƺƳưƬƹƴǊ� ưƺƽƾƬƾƺǃƹƺƯƺ� ƺƭǆƱƸƬ� ƴ� ƬƼǁƴƾƱƶƾƿƼǇ� ƶƺƽƾ-
ƹƺƵ�ƴ�ƸǋƯƶƴǁ�ƾƶƬƹƱƵ(
Ƒ�ƻƺƽƷƱưƹƱƱ�ƮƼƱƸǋ�ƻƿƭƷƴƶƿƱƾƽǋ�ƹƱƸƬƷƺ�ƼƬƭƺƾ�ƻƼƺ�

ƬƿƯƸƱƹƾƬǂƴǊ�ƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƯƼƱƭƹǋ�ƬƿƾƺƷƺƯƴǃƹǇƸ�ƸƬ-
ƾƱƼƴƬƷƺƸ�ƳƿƭƬ�U+,&�+-&�+.&�+/W(�ƞƿƾǈ�ƸƱƾƺưƬ�ƳƬƶƷǊǃƬƱƾ-
ƽǋ�Ʈ�ƾƺƸ&�ǃƾƺ�Ƴƿƭ�ƿưƬƷǋƱƾƽǋ�ƸƬƶƽƴƸƬƷǈƹƺ�ƬƾƼƬƮƸƬƾƴǃ-
ƹǇƸ�ƸƱƾƺưƺƸ�ƻƺ� ǉƹưƺưƺƹƾƴǃƱƽƶƴƸ&� ƺƼƾƺưƺƹƾƴǃƱƽƶƴƸ�
ƴ�ưƼƿƯƴƸ�ƻƺƶƬƳƬƹƴǋƸ(�ƒƬƷƱƱ�ƻƼƺƮƺưƴƾƽǋ�ǉƶƽƾƴƼƻƬǂƴǋ�
ƻƿƷǈƻǇ&� ƻƺƮƱƼǁƹƺƽƾǈ� ƶƺƼƹǋ� ƺǃƴǅƬƱƾƽǋ� ƺƾ� ƮƽƱǁ� ƺƽƾƬƾ-
ƶƺƮ�ƻƬƼƺưƺƹƾƬ�ƳƿƭƬ&�Ƭ�ǉƸƬƷǈ�ƴ�ǂƱƸƱƹƾ&�ƻƺƶƼǇƮƬǊǅƴƵ�
ưƱƹƾƴƹ� ƴ� ƮƺƮƽƱ� ƽƺǄƷƴǀƺƮǇƮƬǊƾƽǋ� ƽ� ƻƺƸƺǅǈǊ� ƭƺƼƬ(�
ƛƽƾƬƮǄƴƵƽǋ�ưƱƹƾƴƹ�ƴƳƸƱƷǈǃƬǊƾ�Ʈ� ƶƺƽƾƹƺƵ�ƸƱƷǈƹƴǂƱ&�
ƻƼƱưƮƬƼƴƾƱƷǈƹƺ� ƼƬƳưƱƷƴƮ� ƹƬ� ƹƱƭƺƷǈǄƴƱ� ƶƿƽƺǃƶƴ(� ƚƬ�
ƮǇǁƺưƱ� ƻƺƷƿǃƬǊƾ� ƴƳƸƱƷǈǃƱƹƹǇƵ� ưƱƹƾƴƹ&� ƽƸƱǄƴƮƬǊƾ�
ƽ�ƶƼƺƮǈǊ�ƻƬǂƴƱƹƾƬ&�ƶƺƾƺƼƿǊ�ƭƱƼƿƾ�ƴƳ�ƺƭƷƬƽƾƴ�ƺƻƱƼƬ-
ƾƴƮƹƺƯƺ� ƮƸƱǄƬƾƱƷǈƽƾƮƬ(� Ʃƾƺƾ� ƶƺƹƯƷƺƸƱƼƬƾ� ƿƻƬƶƺƮǇ-
ƮƬƱƾƽǋ�Ʈ�Ʒƿƹƶƿ�ƳƿƭƬ&�ƳƬƶƼǇƮƬƱƾƽǋ�ƴ�ƿǄƴƮƬƱƾƽǋ�ƽƺƱưƴ-
ƹƴƾƱƷǈƹƺƾƶƬƹƹǇƸ� ƾƼƬƹƽƻƷƬƹƾƬƾƺƸ(� EZg`� ǜ� Gb� JZg`� ƴ�
ƽƺƬƮƾ(�ƻƼƺƮƱƷƴ�ƴƽƽƷƱưƺƮƬƹƴƱ� U+0W&�Ʈ�ƶƺƾƺƼƺƸ�ƽƼƬƮƹƴ-
Ʒƴ� ƶƺƹƽƱƼƮƬǂƴǊ� Ʒƿƹƺƶ� ƳƿƭƬ� ƴƳƸƱƷǈǃƱƹƹǇƸ� ưƱƹƾƴƹƺƸ�
";nmh<N#�ƴ�ưƱƻƼƺƾƱƴƹƱƳƴƼƺƮƬƹƹƺƵ�ƭǇǃǈƱƵ�ƶƺƽƾǈǊ��<bh�
ǜ Ill��"A^bmeb\a&�ƤƮƱƵǂƬƼƴǋ#(�ƝƱƳƿƷǈƾƬƾƺƸ�ǋƮƴƷƺƽǈ�ƾƺ&
ǃƾƺ� ƮƱƼƾƴƶƬƷǈƹǇƱ� ƼƬƳƸƱƼǇ� ƬƷǈƮƱƺƷǋƼƹƺƯƺ� ƺƾƼƺƽƾƶƬ
ƿƮƱƷƴǃƴƷƴƽǈ�ƹƬ�/&-2���,&0/�ƸƸ�Ʈ�ƯƼƿƻƻƱ�;nmh<N�ƴ�0&/0
�� -&/.�ƸƸ� Ʈ� ƯƼƿƻƻƱ� <bh� ǜ� Ill� ǃƱƼƱƳ� 0� ƸƱƽǋǂƱƮ� ƻƺƽƷƱ
ǉƶƽƾƼƬƶǂƴƴ(� žƴƽƾƺƸƺƼǀƺƷƺƯƴǃƱƽƶƴ&� ƹƺƮƺƺƭƼƬƳƺƮƬƹƴƱ
ƶƺƽƾƴ�Ʈ�ƿǃƬƽƾƶƱ�ƬƿƾƺƾƼƬƹƽƻƷƬƹƾƬǂƴƴ�ƽƺƽƾƬƮƷǋƷƺ�-+&,.
�� +-&21�&� Ʈ� ƾƺ� ƮƼƱƸǋ� ƶƬƶ� <bh� ǜ� Ill� ƽƺƽƾƬƮƷǋƷƺ� -/&**
�� +3&--�(� ſƺǉǀǀƴǂƴƱƹƾ� ƽƾƬƭƴƷǈƹƺƽƾƴ� ƴƸƻƷƬƹƾƬƾƺƮ
"CMK#�ưƷǋ�ƴƸƻƷƬƹƾƬƾƺƮ&� ƻƺƸƱǅƱƹƹǇǁ� Ʈ� ƿǃƬƽƾƶƴ� ƽ� ƻƼƴ-
ƮƴƮƶƺƵ�;nmh<N&�ƽƺƽƾƬƮƴƷ�1,&2*���+*&2+&�Ƭ�ưƷǋ�ƴƸƻƷƬƹ-
ƾƬƾƺƮ&� ƻƺƸƱǅƱƹƹǇǁ� Ʈ� ƿǃƬƽƾƶƴ� ƽ� ƻƼƴƮƴƮƶƺƵ� <bh� ǜ� Ill&
ǜ�1*&*���+,&20(�ƚƱ�ƭǇƷƺ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸǇǁ�ƼƬƳƷƴ-
ǃƴƵ�ƸƱƲưƿ�ƴƳƸƱƼƱƹƴǋƸƴ�ưƮƿǁ�ƯƼƿƻƻ(�ƟƬƶƲƱ&�Ʊƽƾǈ�ưƬƹ-
ƹǇƱ&� ƽƮƴưƱƾƱƷǈƽƾƮƿǊǅƴƱ� ƺ� ƭƺƷƱƱ� ƭǇƽƾƼƺƸ� ƻƼƺǂƱƽƽƱ
ƳƬƲƴƮƷƱƹƴǋ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�ƽƺƭƽƾƮƱƹƹƺƯƺ�ưƱƹƾƴƹƬ
Ʈ�ƽƼƬƮƹƱƹƴƴ�ƽ�ưƱƻƼƺƴƾƱƹƴƳƴƼƺƮƬƹƹƺƵ�ƭǇǃǈƱƵ�ƶƺƽƾǈǊ&
ƶƺƾƺƼƬǋ�ƹƬƴƭƺƷƱƱ�ƬƶƾƿƬƷǈƹƬ�ƹƬ�ƽƱƯƺưƹǋǄƹƴƵ�ưƱƹǈ(
ƒƺƶƾƺƼ�ƤƾƱǀƬƹ�ƚƺƵƸƬƵƱƼ� ƻƼƱưƷƺƲƴƷ� ƽƮƺƵ� ƬƮƾƺƼ-

ƽƶƴƵ� ƸƱƾƺư� ƽƺǁƼƬƹƱƹƴǋ� ƬƷǈƮƱƺƷǋƼƹƺƯƺ� ƯƼƱƭƹǋ� ƻƺƽƷƱ�
ƿưƬƷƱƹƴǋ�ƳƿƭƬ&�ƶƺƾƺƼǇƵ�ƻƺƷƿǃƴƷ�ƹƬƳƮƬƹƴƱ��ſƺƹǂƱƻǂƴǋ�
ǉƶƽƾƼƿƳƴƴ�ƒƺƶƾƺƼƬ�ƤƾƱǀƬƹƬ�ƚƺƵƸƬƵƱƼƬ��U+1W(�ƒƬƹƹǇƵ�
ƸƱƾƺư� ƽǃƴƾƬƱƾƽǋ� ƸƬƷƺƴƹƮƬƳƴƮƹǇƸ� ƴ� ƹƱ� ƾƼƱƭƿǊǅƴƸ�
ƭƺƷǈǄƴǁ�ƸƬƾƱƼƴƬƷǈƹǇǁ�ƴ�ǀƴƳƴǃƱƽƶƴǁ�ƳƬƾƼƬƾ(
Ʃƾƺƾ�ƸƱƾƺư�ƻƺƳƴǂƴƺƹƴƼƿƱƾƽǋ�ƶƬƶ�ƸƬƷƺƴƹƮƬƳƴƮƹǇƵ&�

ƶƺƾƺƼǇƵ�ƹƱ�ƾƼƱƭƿƱƾ�ƶƼƿƻƹǇǁ�ƸƬƾƱƼƴƬƷǈƹǇǁ�ƴ�ǀƴƳƴǃƱ-
ƽƶƴǁ� ƳƬƾƼƬƾ(� ƜƷǊƽƬƸƴ� ưƬƹƹƺƯƺ� ƸƱƾƺưƬ� ǋƮƷǋǊƾƽǋ� ƶƬƶ�

ƻƼƱƳƱƼƮƬǂƴǋ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ� ƳƿƭƹƺƵ� ƬƷǈƮƱƺƷǇ&� ƾƬƶ� ƴ�
ǀƴƳƴƺƷƺƯƴǃƱƽƶƬǋ� ƬƿƯƸƱƹƾƬǂƴǋ� ƶƺƽƾƴ&� ƹƬƼƬǅƴƮƬƹƴƱ�
ƸǋƯƶƴǁ�ƾƶƬƹƱƵ&�ƺƶƼƿƲƬǊǅƴǁ�Ƴƿƭ(�ƜƼƺƴƳƮƺưǋƾ�ǉƶƽƾƼƬƶ-
ǂƴǊ� ƳƿƭƬ� ƸƬƶƽƴƸƬƷǈƹƺ� ƬƾƼƬƮƸƬƾƴǃƹǇƸ� ƽƻƺƽƺƭƺƸ&�
ƴ� ƹƱƺƭǁƺưƴƸƺ&� ǃƾƺƭǇ� ƺƽƾƬƾƶƴ� ƶƼƿƯƺƮƺƯƺ� ƽƮǋƳƺǃƹƺƯƺ�
ƬƻƻƬƼƬƾƬ� ƹƬ� ƻƺƮƱƼǁƹƺƽƾƴ� ƶƺƼƹǋ� ƳƿƭƬ� ƺƽƾƬƷƴƽǈ� ƹƱƻƺ-
ƮƼƱƲưƱƹƹǇƸƴ(� ƒƬƷƱƱ� ƻƼƺƮƺưƴƾƽǋ� ƶǊƼƱƾƬƲ� ƬƻƴƶƬƷǈ-
ƹƺƵ�ǃƬƽƾƴ�ƬƷǈƮƱƺƷǇ�ƺƽƾƼƺƵ�ƷƺƲƶƺƵ�ƴ�ƺƭƼƬƭƬƾǇƮƬƱƾƽǋ�
ǁƴƼƿƼƯƴǃƱƽƶƴƸ�ƺƽƾƼǇƸ�ƭƺƼƺƸ(�ƛǃƱƹǈ�ƮƬƲƹƺ�ƽƺǁƼƬƹƴƾǈ�
ƻƬƼƺưƺƹƾ�ƬƷǈƮƱƺƷ�Ʈ�ǄƱƱǃƹƺƵ�ǃƬƽƾƴ(�ƒƬƷƱƱ�ƻƼƺƮƺưƴƾƽǋ�
ƼƱƳƱƶǂƴǋ�ƶƺƼƹǋ�ƿưƬƷƱƹƹƺƯƺ�ƳƿƭƬ&�ƴ� ƾǅƬƾƱƷǈƹƺ�ƺƾƽƷƱ-
ƲƴƮƬƱƾƽǋ� ƽƺǁƼƬƹƱƹƴƱ� ƻƱƼƴƺưƺƹƾƬ� ƮƺƶƼƿƯ� ƶƺƼƹǋ� ƳƿƭƬ�
ƸƴƹƴƸƿƸ� ƹƬ� ,� ƸƸ(� ƓƽƷƴ� ƼƱǃǈ� ƴưƱƾ� ƺ� ƸƹƺƯƺƶƺƼƹƱƮǇǁ�
ƳƿƭƬǁ&�ƾƺ�ƼƱƳƱƶǂƴǋ�ƻƼƺƮƺưƴƾƽǋ�ƹƴƲƱ�ǀƿƼƶƬǂƴƴ�ƶƺƼƹƱƵ�
ƹƬ�,�ƸƸ(�ƜƼƺƮƺưǋƾ�ǉƶƽƾƴƼƻƬǂƴǊ�ƻƿƷǈƻǇ�ƴ�ƽ�ƺƭƱƴǁ�ƽƾƺ-
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