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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�
ma^�lmZm^�h_�ma^�hkZe�\Zobmr�h_�phf^g�]nkbg`�ik^`gZg\r(

E^rphk]l4�ik^`gZg\r&�\Zkb^l�ik^o^gmbhg&�ehg`'Z\mbg`�k^fbg^kZebsbg`�f^]b\Ze�f^Zgl(

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

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

@hk�\bmZmbhg4�Ta(P(�Mhehor^oZ&�?(M(�TZihkhsaldZrZ';[kZfhoZ&�;(;(�;]Zf\abd&�N(@(�Ehlrk^oZ&�N(P(�MadbkrZ(�Cfikhobg`�
ma^�^__^\mbo^g^ll�h_�l^\hg]Zkr�ik^o^gmbhg�\Zkb^l�bg�phf^g�]nkbg`�ik^`gZg\r(�?g]h]hgmb\l�mh]Zr(�,*,*5�+2"-#4.'3(�>IC4�
+*(-0-11)+02-',32+',*,*'+2'-'.'3(

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
ƜƼƴ�ƻƱƼƮƴǃƹƺƸ�ƶƷƴƹƴǃƱƽƶƺƸ�ƺƭƽƷƱưƺƮƬƹƴƴ�ƮƽƱǁ�ƺƭ-

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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ƿƮƱƷƴǃƱƹƴƱ� ƻƺƶƬƳƬƾƱƷǋ� ƴƹưƱƶƽƬ� ƯƴƹƯƴƮƴƾƬ�AC� "Fh^�B(&�
Mbeg^ll�D(#�ƻƼƴ�i�6�*&*/�ƽ�+&-�ưƺ�,&+/�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(

�ƜƑƟƁƕƓƔƛƗƔ
ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƻƼƺƮƱưƱƹƴƱ� ƼƱƸƴƹƱƼƬƷƴƳƿǊǅƱƵ�

ƾƱƼƬƻƴƴ�Ʈ�ƻƱƼƴƺư�ƮƾƺƼƺƯƺ�ƾƼƴƸƱƽƾƼƬ�ƺƶƬƳƬƷƬ�ƽƷƬƭƺ-
ƮǇƼƬƲƱƹƹǇƵ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴƵ� ǉǀǀƱƶƾ&� ƻƼƴ� ǉƾƺƸ� Ʈ�
ƻƱƼƮƺƵ�ƯƼƿƻƻƱ�ƽƺƽƾƺǋƹƴƱ�ƻƺ�ƻƺƶƬƳƬƾƱƷǋƸ�ƻƺƷƺƽƾƴ�ƼƾƬ�
ƸƺƲƹƺ�ƭǇƷƺ�ƺǁƬƼƬƶƾƱƼƴƳƺƮƬƾǈ�ƶƬƶ�ǁƺƼƺǄƱƱ�ƻƺ�ƺƾƹƺ-
ǄƱƹƴǊ� ƶ� ƴƽǁƺưƹǇƸ�ưƬƹƹǇƸ(�ƜƼƴ� ƶƺƹƾƼƺƷǈƹƺƸ�ƺƽƸƺ-
ƾƼƱ�ƽƻƿƽƾǋ�0�ƸƱƽǋǂƱƮ�ƼƱƯƴƽƾƼƴƼƺƮƬƷƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�
ƹƱƳƹƬǃƴƸǇƱ�"i�8�*&*/#�ƻƺƶƬƳƬƾƱƷƴ�ſƜƀ�Ʈ�ƻƱƼƮƺƵ&�Ʈƾƺ-
ƼƺƵ� ƴ� ƾƼƱƾǈƱƵ� ƯƼƿƻƻƬǁ� ƻƺ� ƺƾƹƺǄƱƹƴǊ� ƶ� ƻƺƶƬƳƬƾƱƷǋƸ�
ƻƱƼƮƺƯƺ� ƴ� ƮƾƺƼƺƯƺ� ƺƽƸƺƾƼƺƮ(� Ƒ� ƶƺƹƾƼƺƷǈƹƺƵ� ƯƼƿƻƻƱ�
ƽƼƱưƹƴƵ� ƻƺƶƬƳƬƾƱƷǈ� ſƜƀ� ưƺƽƾƺƮƱƼƹƺ� ƿƮƱƷƴǃƴƷƽǋ� ƽ�
0&,2�ưƺ�+,&+&� ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ� "i�6�*&*/#� "Ƽƴƽ(� +#(�ƞƷƱ-
ưƿƱƾ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ǃƱƼƱƳ�0�ƸƱƽǋǂƱƮ�ƻƼƴ�ƶƺƹƾƼƺƷǈƹƺƸ�
ƺƽƸƺƾƼƱ�ƻƺƶƬƳƬƾƱƷƴ�Ɩž�Ʈ�ƾƼƱƾǈƱƵ�ƴ�ǃƱƾƮƱƼƾƺƵ�ƯƼƿƻƻƬǁ�
ƺƾƸƱǃƬƷƴ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸƺƱ� ƿƮƱƷƴǃƱƹƴƱ� "i� 6�
*&*/#� ƽ� ,+&-��ƴ� ƽ� -+&,�&� ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(�Ƒ� ƻƱƼƮƺƵ�ƴ�
Ʈƺ� ƮƾƺƼƺƵ� ƯƼƿƻƻƬǁ� Ʈ� ƻƼƺǂƱƽƽƱ� ƹƬƭƷǊưƱƹƴǋ� ƽƼƱưƹƴƵ�
ƻƺƶƬƳƬƾƱƷǈ� ƴƹưƱƶƽƬ� ƯƴƯƴƱƹǇ� Ʈ� ưƴƹƬƸƴƶƱ� ƭǇƷ� ƽƾƬƾƴ-
ƽƾƴǃƱƽƶƴ� ƹƱưƺƽƾƺƮƱƼƱƹ� "i� 8� *&*/#(� ƀƽƾƬƹƺƮƷƱƹƺ&� ǃƾƺ�

ƼƬƳƷƴǃƴǋ�ƳƹƬǃƱƹƴƵ�ƴƹưƱƶƽƬ�ƯƴƯƴƱƹǇ�ƸƱƲưƿ�ƻƱƼƮƺƵ�ƴ�
ƮƾƺƼƺƵ�ƯƼƿƻƻƬƸƴ�ƻƺ�ƼƱƳƿƷǈƾƬƾƬƸ�ƺƭƽƷƱưƺƮƬƹƴǋ�Ʈ�ƾƼƱ-
ƾǈƱƸ�ƾƼƴƸƱƽƾƼƱ�ƾƬƶƲƱ�ƭǇƷƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƹƱ�ƳƹƬǃƴ-
ƸǇ�"i�8�*&*/#(�ƛưƹƬƶƺ�ƭǇƷƴ�ƺƻƼƱưƱƷƱƹǇ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�
ƳƹƬǃƴƸǇƱ�"i�6�*&*/#�ƼƬƳƷƴǃƴǋ�ƸƱƲưƿ�ƼƱƳƿƷǈƾƬƾƬƸƴ�Ɩž�
ƻƱƼƮƺƵ&� ƮƾƺƼƺƵ� ƯƼƿƻƻ� ƻƺ� ƺƾƹƺǄƱƹƴǊ� ƶ� ưƬƹƹǇƸ� ƾƼƱ-
ƾǈƱƵ&�ǃƱƾƮƱƼƾƺƵ�ƯƼƿƻƻ�"Ƽƴƽ(�,#(�ƜƼƴ�ƶƺƹƾƼƺƷǈƹƺƸ�ƺƽƸƺ-
ƾƼƱ�Ʈ�ƾƼƱƾǈƱƸ�ƾƼƴƸƱƽƾƼƱ�ƳƹƬǃƱƹƴƱ�ƴƹưƱƶƽƬ�ƯƴƹƯƴƮƴƾƬ�
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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.
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/(� 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�
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'++(

+.(�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(�,*+25�,4-1ǜ.-(�

+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'
ƹƺƽƾƴ�ƶƺƸƸƿƹƬƷǈƹǇǁ�ƻƼƺƯƼƬƸƸ�ƻƼƺǀƴƷƬƶƾƴƶƴ�ƶƬƼƴƱƽƬ�ƳƿƭƺƮ(�ƞƾƺ'
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'
ƹǇƱ� ƹƬƻƼƬƮƷƱƹƴǋ� ƻƼƺǀƴƷƬƶƾƴƶƴ� ƶƬƼƴƱƽƬ(� ƙƱưƴǂƴƹƽƶƴƵ� ƬƷǀƬƮƴƾ(�
,*+/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(

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^]�
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