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ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ� ƹƬ� ƽƾƱƹƶƬǁ� ưƱƹƾƴƹƬ� ƶƺƼƹǋ&� ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ� ƼƬƭƺǃƱƵ� ưƷƴƹǇ� ƴ� ƬƻƴƶƬƷǈƹƺƵ�
ƻƼƺǁƺưƴƸƺƽƾƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(
Материалы и методы.� ƟƼƴưǂƬƾǈ� ƿưƬƷƱƹƹǇǁ� ƼƱƳǂƺƮ� ƮƱƼǁƹƱƵ� ǃƱƷǊƽƾƴ� ƭǇƷƴ� ƺƭƾƿƼƴƼƺƮƬƹǇ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
ƸƱƾƺưƴƶƴ� ƺưƹƺƯƺ� ǄƾƴǀƾƬ� ƴ� ƭƴƺƶƱƼƬƸƴǃƱƽƶƺƯƺ� ƽƴƷƱƼƬ� NhmZe@bee� <=� M^Ze^k� "@EA&� Mpbms^keZg]#� ƴ� ƽƷƿǃƬƵƹǇƸ�
ƺƭƼƬƳƺƸ� ƼƬƽƻƼƱưƱƷƱƹǇ� ƹƬ� 0� ƯƼƿƻƻ� ƽƺƯƷƬƽƹƺ� ƴƽƻƺƷǈƳƿƱƸƺƵ�ƸƱƾƺưƴƶƱ� ƻƱƼƱƷƱǃƴƮƬƹƴǋ(� ƖƽƽƷƱưƿƱƸǇƱ� ƺƭƼƬƳǂǇ�
ƽƶƬƹƴƼƺƮƬƷƴƽǈ� ƹƬ� ƸƴƶƼƺ'ſƟ� ƾƺƸƺƯƼƬǀƱ� ưƺ� ƴ� ƻƺƽƷƱ� ƻƼƺƮƱưƱƹƴǋ� ƻƼƺǂƱưƿƼǇ� ƼƬƽƻƷƺƸƭƴƼƺƮƬƹƴǋ� ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ� ưƷǋ� ƺƻƼƱưƱƷƱƹƴǋ� ƺƭǆƱƸƬ� ƺƽƾƬƾƺǃƹƺƯƺ� ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ� ƹƬ� ƽƾƱƹƶƬǁ� ƶƺƼƹƱƮƺƯƺ� ưƱƹƾƴƹƬ(�
ƞƾƬƾƴƽƾƴǃƱƽƶƴƵ�ƬƹƬƷƴƳ�ưƬƹƹǇǁ�ƻƼƺƮƺưƴƷƴ�ƽ�ƻƺƸƺǅǈǊ�ƾƱƽƾƬ�ſƼƬƽƶƱƷƬ'ƀƺƷƷƴƽƬ�ƻƼƴ�ƿƼƺƮƹƱ�ƳƹƬǃƴƸƺƽƾƴ�i�6�*&*/(
Результаты.� ƚƴ� ƺưƴƹ� ƴƹƽƾƼƿƸƱƹƾƬƷǈƹǇƵ� ƻƼƺƾƺƶƺƷ� ƻƺƮƾƺƼƹƺƯƺ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƹƱ� ƻƺƳƮƺƷƴƷ�
ƿưƬƷƴƾǈ�ƮƱƽǈ�ƺƭƾƿƼƬǂƴƺƹƹǇƵ�ƸƬƾƱƼƴƬƷ�ƴƳ�ƻƼƺƽƮƱƾƬ� ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(�ƝƬƳƷƴǃƴǋ�Ʈ�ƽƹƴƲƱƹƴƴ�ƺƭǅƱƯƺ�ƺƭǆƱƸƬ�
ƻƼƺǂƱƹƾƹƺƯƺ�ƽƺưƱƼƲƬƹƴǋ�ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�ƭǇƷƺ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸǇƸ�"i�6�*&*/#�ƸƱƲưƿ�ƯƼƿƻƻƬƸƴ�
ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ƴ�ƭƱƳ�ƻƼƴƸƱƹƱƹƴǋ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ƴƷƴ�ƳƮƿƶƺƮƺƵ�ƺƭƼƬƭƺƾƶƴ�Ʈ�ƻƼƺƾƺƶƺƷƱ�ƻƱƼƱƷƱǃƴƮƬƹƴǋ(
Выводы.�ƚƬƴƷƿǃǄƴƱ�ƼƱƳƿƷǈƾƬƾǇ�ƻƱƼƱƷƱǃƴƮƬƹƴǋ�ƭǇƷƴ�ƮǇǋƮƷƱƹǇ�Ʈ�ƯƼƿƻƻƱ�ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ƬƷƯƺƼƴƾƸƬ�>'LZ\^�%�
RJ'^g]h�MaZi^k�%�RJ'?g]h�@bgbla^k�L�%�ƀƕ�"-&*�Ƒƾ#&�ƽƺƯƷƬƽƹƺ�ƶƺƾƺƼǇƸ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƿưƬƷƱƹƴǋ�ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�
ƸƬƾƱƼƴƬƷƬ�ƽƺƽƾƬƮƴƷƬ�ƭƺƷƱƱ�3,�(

ƀƸǋǄƲƯǈƲ�ƾƸƻƯƭ4�ƭƴƺƶƱƼƬƸƴǃƱƽƶƴƵ�ƽƴƷƱƼ&�ƻƱƼƱƷƱǃƴƮƬƹƴƱ&�ƸƴƶƼƺ'ſƟ(

Ɵƿƭƿǉǌ�ƼƻƾƿǀƼƵƸƭ4�+1(*2(,*,*5�ƵƾƼƽƭƯƸƲƺƭ4�,/(+*(,*,*5�ƼƽƵƺǌƿƭ4�,0(+*(,*,*(

ƀƻƺǁƸƵƷƿ�ƵƺƿƲƽƲƾƻƯ4�ƏƮƾƺƼǇ�ưƱƶƷƬƼƴƼƿǊƾ�ƺƾƽƿƾƽƾƮƴƱ�ƶƺƹǀƷƴƶƾƬ�ƴƹƾƱƼƱƽƺƮ(

ƓƸǌ� ǃƵƿƵƽƻƯƭƺƵǌ4� ƙƴƾƼƺƹƴƹ� Ə(Ƒ(&� ƛƽƾƬƹƴƹƬ� ƒ(Ə(&� ƙƴƾƼƺƹƴƹ� ƪ(Ə(� ƩƶƽƻƱƼƴƸƱƹƾƬƷǈƹƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ�
ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƿưƬƷƱƹƴǋ� ƭƴƺƶƱƼƬƸƴǃƱƽƶƺƯƺ� ƽƴƷƱƼƬ� ƻƼƴ� ƻƺƮƾƺƼƹƺƸ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ� ƷƱǃƱƹƴƴ(� Ʃƹưƺưƺƹƾƴǋ�
mh]Zr(�,*,*5�+2".#4.'3(�>IC4�+*(-0-11)+02-',32+',*,*'+2'.'.'3(

Experimental research of retreatability 
of root canals Zlled with bioceramic sealer

© A.V. Mitronin, D.A. Ostanina, Yu.A. Mitronin
A.I. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

Abstract:
Aim.�Nabl�lmn]r�Zbf^]�mh�]^m^kfbg^�ma^�k^lb]nZe�ɗeebg`�fZm^kbZe�Zg]�ma^�k^^lmZ[eblaf^gm�h_�phkdbg`�e^g`ma�Zg]�Zib\Ze�
iZm^g\r�Z_m^k�k^mk^Zmf^gm�h_�NhmZe@bee��<=�M^Ze^k(
Materials and methods.�Nabkmr�fZqbeeZkr�bg\blhkl�p^k^�nl^]�bg�Z�lbg`e^�\hg^�h[mnkZmbhg�m^\agbjn^�pbma�NhmZe@bee�<=�M^Ze^k�
"@EA&� Mpbms^keZg]#� Zg]� kZg]hfer� ]bob]^]� bgmh� 0� `khnil� Z\\hk]bg`� mh� ma^� k^mk^Zmf^gm� m^\agbjn^(� Na^� lZfie^l�p^k^�
l\Zgg^]�[r�fb\kh'=N�[^_hk^�Zg]�Z_m^k�k^mk^Zmf^gm� bg�hk]^k�mh�^oZenZm^�ma^�k^lb]nZe�ɗeebg`�fZm^kbZe�hg�ma^�khhm�]^gmbg�
pZeel(�>ZmZ�p^k^�ZgZers^]�lmZmblmb\Zeer�pbma�ma^�EknldZeǜQZeebl�m^lml�"i�6�*(*/#(
Results.�Hh�bglmknf^gmZe�ikhmh\he�pZl�Z[e^�mh�k^fho^�Zee�h[mnkZmbhg�fZm^kbZe�_khf�ma^�khhm�\ZgZel(�Na^�]b__^k^g\^l�bg�
k^]n\mbhg�bg�ma^�mhmZe�ohenf^�h_�ɗeebg`�fZm^kbZe�i^k\^gmZ`^�p^k^�lmZmblmb\Zeer�lb`gbɗ\Zgm�"i�6�*(*/#�Zfhg`�`khnil�pbma�Zg]�
pbmahnm�nemkZlhng]�hk�lhng]�Z\mboZmbhg�bg�k^mk^Zmf^gm�ikhmh\he(
Conclusions.� Na^�fhlm�^__^\mbo^� khhm�\ZgZe� k^mk^Zmf^gm�pZl�]^m^kfbg^]�pbma�>'LZ\^�%�RJ'^g]h�MaZi^k�%�RJ'?g]h�
@bgbla^k�L�%�OM�"-(*�Q#�ikhmh\he5�bm�pZl�_hng]�maZm�ma^�^_ɗ\b^g\r�h_�ɗeebg`�fZm^kbZe�k^fhoZe�pZl�fhk^�maZg�3,�(
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ƷƱƹƴǋ� ƭƴƺƶƱƼƬƸƴǃƱƽƶƺƯƺ� ƽƴƷƱƼƬ� NhmZe@bee� <=� M^Ze^k�
"@EA&� Mpbms^keZg]#� ƻƼƴ� ƻƺƮƾƺƼƺƸ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ�
ƷƱǃƱƹƴƴ&� ƺƽƹƺƮǇƮƬǋƽǈ� ƹƬ�ưƬƹƹǇǁ�ƺǂƱƹƶƴ�ƺƽƾƬƾƺǃƹƺƯƺ�
ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�ƹƬ�ƽƾƱƹƶƬǁ�ưƱƹƾƴƹƬ�ƶƺƼ'
ƹǋ&�ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ�ƼƬƭƺǃƱƵ�ưƷƴƹǇ�ƴ�ƬƻƴƶƬƷǈƹƺƵ�ƻƼƺ'
ǁƺưƴƸƺƽƾƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(

ƚƐƠƔƞƗƐƙ�Ɨ�ƚƔƠƜƓƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ơƽƴƳƽǀƽƲƹư�ƽƱƿưƶǄƽƲ�ƴƺǍ�ƷÚÚƺåƴƽƲưƼƷǍ
ƒƷǋ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƭǇƷƴ� ƺƾƺƭƼƬƹǇ� ƾƼƴưǂƬƾǈ� ƿưƬ'

ƷƱƹƹǇǁ�ƼƱƳǂƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ǃƱƷƺƮƱƶƬ�ƽ�ƻƼǋƸǇƸƴ�
ƶƺƼƹǋƸƴ&� ƻƺƷƹƺƽƾǈǊ� ƽǀƺƼƸƴƼƺƮƬƹƹǇƸƴ� ƮƱƼǁƿǄƶƬƸƴ�
ƴ� ƻƺưƾƮƱƼƲưƱƹƹƺƵ� ƬƻƴƶƬƷǈƹƺƵ� ƻƼƺǁƺưƴƸƺƽƾǈǊ(�ƐǇƷƺ�
ƮǇƻƺƷƹƱƹƺ� ưƴƬƯƹƺƽƾƴǃƱƽƶƺƱ� ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƱ� ƴƽ'
ƽƷƱưƺƮƬƹƴƱ� ưƷǋ� ƴƽƶƷǊǃƱƹƴǋ� ƳƿƭƺƮ&� ƶƺƾƺƼǇƱ� ƼƬƹƱƱ�
ƻƺưƮƱƼƯƬƷƴƽǈ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƸƿ�ƷƱǃƱƹƴǊ�ƴ)ƴƷƴ�ƴƸƱ'
Ǌƾ� ƮƹƿƾƼƴƶƺƼƹƱƮƿǊ� ƼƱƳƺƼƭǂƴǊ(� ƑƽƱƸ� ƺƭƼƬƳǂƬƸ� ƻƼƺ'
ƮƺưƴƷƬƽǈ� ƼƱƳƱƶǂƴǋ� ƶƺƼƺƹƶƺƮƺƵ� ǃƬƽƾƴ� ƳƿƭƬ� ƬƷƸƬƳƹǇƸ�
ƭƺƼƺƸ� ƽ� ǂƱƷǈǊ� ƽƾƬƹưƬƼƾƴƳƬǂƴƴ� ưƷƴƹǇ� ƶƺƼƹǋ(� ƒƷƴƹƬ�
ƮƽƱǁ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ƽƺƽƾƬƮƴƷƬ� +,� ƸƸ(� ƜƼƺǁƺưƴ'
Ƹƺƽƾǈ� ƬƻƴƶƬƷǈƹǇǁ� ƺƾƮƱƼƽƾƴƵ� ƭǇƷƬ� ƻƺưƾƮƱƼƲưƱƹƬ� ƽ�
ƻƺƸƺǅǈǊ�ſ'ǀƬƵƷƬ�Ǯ+*� "@EA�>^gmZbk^�M;&�Mpbms^keZg]#�
ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƺƻƱƼƬǂƴƺƹƹƺƯƺ� ƸƴƶƼƺƽƶƺƻƬ� "=Zke�
=Zil�MIG&�A^kfZgr#(�ƕƿƭǇ�ƺƽƾƬƮƬƷƴƽǈ�ƻƺƯƼƿƲƱƹƹǇƸƴ�
Ʈ�ǀƴƳƴƺƷƺƯƴǃƱƽƶƴƵ�ƼƬƽƾƮƺƼ�ưƺ�ƹƬǃƬƷƬ�ǉƶƽƻƱƼƴƸƱƹƾƬ(
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ƥåƻƽ'ƻåǃưƼƷǅåÚƹưǍ�ƽƱƿưƱƽǀƹư�ƹƽƿƼåƲǉǃ�
ƹưƼưƺƽƲ
ƝƬƭƺǃƬǋ� ưƷƴƹƬ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƺƻƼƱưƱƷǋƷƬƽǈ� ƻƺ�

ƳƬƼƬƹƱƱ� ƺƻƼƱưƱƷƱƹƹƺƸƿ� ƬƻƴƶƬƷǈƹƺƸƿ� ƺƾƮƱƼƽƾƴǊ� ƹƬ�
ƿƼƺƮƹƱ�+,�ƸƸ&�ƴƳ�ƶƺƾƺƼƺƵ�ƮǇǃƴƾƬƷƴ�+�ƸƸ(�ƞƷƱưƺƮƬƾƱƷǈ'
ƹƺ&�ƼƬƭƺǃƬǋ�ưƷƴƹƬ�ƮƽƱǁ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƽƺƽƾƬƮƴƷƬ�++�
ƸƸ(�ƜƼƱƻƬƼƴƼƺƮƬƹƴƱ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƭǇƷƺ�ƮǇƻƺƷƹƱ'
ƹƺ�ƽƴƽƾƱƸƺƵ� bLZ=^�"@EA�>^gmZbk^�M;&�Mpbms^keZg]#�ƽ�ƴƽ'
ƻƺƷǈƳƺƮƬƹƴƱƸ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƸƺƾƺƼƬ�Lhhm�TR� "@EA�
>^gmZbk^�M;&�Mpbms^keZg]#�ƽƺ�ƽƶƺƼƺƽƾǈǊ�0**�ƺƭ()Ƹƴƹ(&�ƾƺƼƶ�
+&/� ƚƽƸ(� ƑƽƱ� ƺƭƼƬƳǂǇ� ƭǇƷƴ� ƸƱǁƬƹƴǃƱƽƶƴ� ƺƭƼƬƭƺƾƬƹǇ�
Ʈ� ƽƷƱưƿǊǅƱƵ� ƻƺƽƷƱưƺƮƬƾƱƷǈƹƺƽƾƴ4� +/(*0&� ,/(*.&� -*(*.�
ƹƬ� ƻƺƷƹƿǊ� ƼƬƭƺǃƿǊ� ưƷƴƹƿ(� ƒƷǋ� ƻƼƺƸǇƮƬƹƴǋ� ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ� Ʈ� ƻƼƺǂƱƽƽƱ� ƴǁ� ǀƺƼƸƴƼƺƮƬƹƴǋ� ƴƽƻƺƷǈƳƺƮƬƷƴ�
+�ƸƷ� -��Ƽ'ƼƬ�HZI=e�ƸƱƲưƿ� ƶƬƲưǇƸ�ǉƹưƺưƺƹƾƴǃƱƽƶƴƸ�
ǀƬƵƷƺƸ(�ƜƼƴ�ƺƶƺƹǃƬƾƱƷǈƹƺƵ�ƴƼƼƴƯƬǂƴƴ�ƶƺƼƹƱƮǇƱ�ƶƬƹƬ'
ƷǇ�ƻƼƺƸǇƮƬƷƴƽǈ�+�ƸƷ�-��Ƽ'ƼƬ�HZI=e�ƴ�+�ƸƷ�+1��?>N;�Ʈ�
ƾƱǃƱƹƴƱ�+�ƸƴƹƿƾǇ&�ƳƬƾƱƸ�/�ƸƷ�-��Ƽ'ƼƬ�HZI=e�ƽ�ƻƺƸƺǅǈǊ�
ƻƷƬƽƾƴƶƺƮƺƯƺ� ǄƻƼƴǂƬ� ƽ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ� ƴƯƷƺƵ� ,1� A(�
ſƺƼƹƱƮǇƱ� ƶƬƹƬƷǇ� ƭǇƷƴ� ƮǇƽƿǄƱƹǇ� ƽ� ƻƺƸƺǅǈǊ� ƭƿƸƬƲ'
ƹǇǁ�ǄƾƴǀƾƺƮ&�ƳƬƾƱƸ�ưƷǋ�ƶƬƲưƺƯƺ�ƺƭƼƬƳǂƬ�ƭǇƷ�ƻƺưƺƭƼƬƹ�
ƴ�ƻƼƴƻƬƽƺƮƬƹ�ƯƿƾƾƬƻƱƼǃƱƮǇƵ�ƸƬƽƾƱƼ'Ǆƾƴǀƾ(
ƞưƱƽƿưǀƽƿƼǉƸ�ưƼưƺƷƶ�ƽƱƿưƶǄƽƲ�ƻåǀƽƴƽƻ�
ǄƷǂƿƽƲƽƸ�ƻƷƹƿƽƹƽƻƾǊǌǀåƿƼƽƸ�ǀƽƻƽƳƿưǂƷƷ�
"ƻƷƹƿƽ'ƣƅ#�ƾƽÚƺå�ƾåƿƲƷǅƼƽƳƽ�ƾƿåƾưƿƷƿƽƲưƼƷǍ�
ƹƽƿƼåƲǉǃ�ƹưƼưƺƽƲ
ſƬƲưǇƵ�ƺƭƼƬƳƱǂ� ƽƶƬƹƴƼƺƮƬƷƴ�ưƮƬƲưǇ4� ƻƺƽƷƱ� ƻƱƼ'

Ʈƴǃƹƺ� ƻƼƺƮƱưƱƹƹƺƵ� ǁƱƸƺ'ƸƱǁƬƹƴǃƱƽƶƺƵ� ƺƭƼƬƭƺƾƶƴ�
ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƽ�ǂƱƷǈǊ�ƼƬƽǃǌƾƬ�ƺƭǆƱƸƬ�ƶƺƼƹƱƮƺƯƺ�
ƶƬƹƬƷƬ&� Ƭ� ƾƬƶƲƱ� ƻƺƽƷƱ� ƼƬƽƻƷƺƸƭƴƼƺƮƬƹƴǋ� ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ�ưƷǋ�ƺƻƼƱưƱƷƱƹƴǋ�ƺƭǆƱƸƬ�ƺƽƾƬƮǄƱƯƺƽǋ�ƻƷƺƸ'
ƭƴƼƺƮƺǃƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ� ƹƬ� ƽƾƱƹƶƬǁ� ƶƺƼƹƱƮƺƯƺ� ưƱƹ'
ƾƴƹƬ(� ſƬƲưǇƵ� ƺƭƼƬƳƱǂ� ƽƶƬƹƴƼƺƮƬƷƴ� ƹƬ� ƭƬƳƱ� ƞƜƭžƩ'
Ɵƀ� �ƘƩƟƖ�� ƽ� ƻƺƸƺǅǈǊ� ƹƬƽƾƺƷǈƹƺƯƺ� ƸƴƶƼƺǀƺƶƿƽƹƺƯƺ�
ƼƱƹƾƯƱƹƺƮƽƶƺƯƺ� ƾƺƸƺƯƼƬǀƬ� ƽ� ƼƬƳƸƱƼƺƸ� ƮƺƶƽƱƷǋ� +--�
ƸƶƸ�ƻƼƴ�ƹƬƻƼǋƲƱƹƴƴ�ƴƽƾƺǃƹƴƶƬ�++/�ƶƑ�ƴ�ƾƺƶƱ�+**�ƸƶƏ(�
ƖƽƻƺƷǈƳƺƮƬƷƽǋ�ǄƬƯ�*(3�&�ǃƴƽƷƺ�ƻƼƺƱƶǂƴƵ�.**(�ſƬƲưƺƱ�
ƴƳƺƭƼƬƲƱƹƴƱ� ƭǇƷƺ� ƽƺƭƼƬƹƺ� ưƷǋ� ƼƱƶƺƹƽƾƼƿƶǂƴƴ� ưƬƹ'
ƹǇǁ� ƽ� ƻƺƸƺǅǈǊ�Gb\kh=N� "ƮƱƼƽƴǋ� +(*(2(#(� ƒƷǋ� ƮǇưƱƷƱ'
ƹƴǋ� ƺƭƷƬƽƾƴ� ƳƿƭƬ� ƹƬ� ƶƬƲưƺƸ� ƽƼƱƳƱ� ƭǇƷƬ� ƻƼƴƸƱƹƱƹƬ�
ƻƼƺƯƼƬƸƸƬ�CfZ`^Jkh\^llbg`,(�ƜƷƺǅƬưǈ�ƶƺƼƹƱƮƺƯƺ�ƶƬ'
ƹƬƷƬ� ƻƺƽƷƱ� ƱƯƺ� ƻƼƱƻƬƼƴƼƺƮƬƹƴǋ� ƭǇƷƬ� ƼƬƽƽǃƴƾƬƹƬ� ƹƬ�
ƮƽƱǁ� ƽƼƱƳƬǁ(� ƛƭǆƱƸ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƼƬƽƽǃƴƾǇƮƬƷƴ�
ƻƺ�ǀƺƼƸƿƷƱ4� ƻƷƺǅƬưǈ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ�ưƷǋ� ƶƬƲưƺƯƺ�
ƽƼƱƳƬ�ǁ�ƮǇƽƺƾƬ�ƮƺƶƽƱƷǋ(�ƑƽƱ�ƮǇǃƴƽƷƱƹƴǋ�ƭǇƷƴ�ƻƼƺƴƳ'
ƮƱưƱƹǇ�ƽ�ƻƺƸƺǅǈǊ�ƮǇǄƱƻƼƱưƽƾƬƮƷƱƹƹƺƯƺ�Ɯƛ(
ƠƱǀǁƿưǄƷǍ�ƹƽƿƼåƲǉǃ�ƹưƼưƺƽƲ
ſƺƼƹƱƮǇƱ�ƶƬƹƬƷǇ�ƮƽƱǁ�ƺƭƼƬƳǂƺƮ�ƭǇƷƴ�ƺƭƾƿƼƴƼƺƮƬƹǇ�

ƻƺ�ƸƱƾƺưƴƶƱ��ƽƴƷƱƼƬ�ƴ�ƺưƹƺƯƺ�ǄƾƴǀƾƬ��ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴ'
ƱƸ�ƭƴƺƶƱƼƬƸƴǃƱƽƶƺƯƺ�ƯƱƼƸƱƾƴƶƬ�NhmZe@bee�<=�M^Ze^k�"@EA�
>^gmZbk^�M;&�Mpbms^keZg]#(�žƺƾƺƮǇƵ�ƶ�ƴƽƻƺƷǈƳƺƮƬƹƴǊ�ƽƴ'
ƷƱƼ�ƮƮƺưƴƷƴ�Ʈ�ƶƺƼƹƱƮƺƵ�ƶƬƹƬƷ�ƴƳ�ǄƻƼƴǂƬ�ǃƱƼƱƳ�ƴƹǆƱƶ'
ǂƴƺƹƹǇƵ�ƹƬƶƺƹƱǃƹƴƶ&�ƳƬƾƱƸ�Ʈ�ƶƺƼƹƱƮƺƵ�ƶƬƹƬƷ�ƮƮƺưƴƷƴ�
ƯƿƾƾƬƻƱƼǃƱƮǇƵ�ƸƬƽƾƱƼ'Ǆƾƴǀƾ�ƴ�ƮǇƻƺƷƹǋƷƴ�ƮƺƳƮƼƬƾƹƺ'
ƻƺƽƾƿƻƬƾƱƷǈƹǇƱ� ưƮƴƲƱƹƴƱƸ�ƸƬƽƾƱƼ'ǄƾƴǀƾƺƸ� ƽ� ǂƱƷǈǊ�
ƳƬƻƺƷƹƱƹƴǋ� ƯƱƼƸƱƾƴƶƺƸ� ƮƽƱƯƺ� ƮƹƿƾƼƴƶƺƼƹƱƮƺƯƺ� ƻƼƺ'
ƽƾƼƬƹƽƾƮƬ(� žƿƾƾƬƻƱƼǃƱƮǇƱ� ǄƾƴǀƾǇ� ƭǇƷƴ� ƺƾƼƱƳƬƹǇ� ƹƬ�
ƿƼƺƮƹƱ�ƺƾƮƱƼƽƾƴǋ�ƽ�ƻƺƸƺǅǈǊ�ƾƱƼƸƺƻƷƬƯƯƱƼƬ(�ƜƺƷƺƽƾǈ�
ưƺƽƾƿƻƬ�ƮƽƱǁ�ƺƭƼƬƳǂƺƮ�ƭǇƷƬ�ƮƼƱƸƱƹƹƺ�ƯƱƼƸƱƾƴǃƹƺ�ƳƬ'
ƶƼǇƾƬ�ƽ�ƻƺƸƺǅǈǊ�Chghlbm�<Zl^ebg^�">GA&�A^kfZgr#&�ƳƬƾƱƸ�
ƺƭƼƬƳǂǇ�ƻƺƸƱǅƬƷƴ�Ʈƺ�ƮƷƬƲƹƿǊ�ƽƼƱưƿ�ƻƼƴ�-1�=�Ʈ�ƾƱǃƱ'
ƹƴƱ�,.�ǃƬƽƺƮ�ưƷǋ�ƺƶƺƹǃƬƾƱƷǈƹƺƯƺ�ƺƾƮƱƼƲưƱƹƴǋ�ƽƴƷƱƼƬ(
ƢưÚƾƺƽƻƱƷƿƽƲưƼƷå�ƹƽƿƼåƲǉǃ�ƹưƼưƺƽƲ�
Ʒ�ƾƽƲǀƽƿƼưǍ�ǋƼƴƽƴƽƼǀƷǅåÚƹưǍ�ƽƱƿưƱƽǀƹư
ƕƿƭǇ�ƭǇƷƴ�ƼƬƹưƺƸƹƺ�ƼƬƽƻƼƱưƱƷƱƹǇ�ƹƬ�ưƮƱ�ƯƼƿƻƻǇ�

"g� 7� +/#� Ʈ� ƽƺƺƾƮƱƾƽƾƮƴƴ� ƽ� ƴƽƻƺƷǈƳƿƱƸƺƵ� ƴƹƽƾƼƿƸƱƹ'

ƾƬƷǈƹƺƵ� ƸƱƾƺưƴƶƺƵ� ƻƱƼƱƷƱǃƴƮƬƹƴǋ� "+#� ƴ� ",#&� Ƭ� ƳƬƾƱƸ�
ƶƬƲưƬǋ�ƯƼƿƻƻƬ�ƭǇƷƬ�ưƺƻƺƷƹƴƾƱƷǈƹƺ�ƼƬƳưƱƷƱƹƬ�ƹƬ�ƻƺư'
ƯƼƿƻƻǇ4�"Ə#�ǜ�ƭƱƳ�ƻƼƴƸƱƹƱƹƴǋ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƯƺ�"ƀƕ#�ƴƷƴ�
ƳƮƿƶƺƮƺƯƺ�"ƕ#�ƺƳƮƿǃƴƮƬƹƴǋ�ƼƬƽƾƮƺƼƬ�ƴƼƼƴƯƬƹƾƬ5�"Ɛ#�ǜ�ƽ�
ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ƬƶƾƴƮƬǂƴƴ�ƼƬƽƾƮƺƼƬ5�
"Ƒ#�ǜ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƳƮƿƶƺƮƺƵ�ƴƼƼƴƯƬǂƴƴ�ƼƬƽƾƮƺƼƬ(
+Ɛ�ǜ�>'LZ\^�%�RJ'^g]h�MaZi^k�%�RJ'?g]h�@bgbla^k�L5
+Ƒ�ǜ�>'LZ\^�%RJ'^g]h�MaZi^k�%�RJ'?g]h�@bgbla^k�L�%�

ƀƕ5
+ƒ�ǜ�>'LZ\^�%RJ'^g]h�MaZi^k�%�RJ'?g]h�@bgbla^k�L�%�

?g]h;\mboZmhk5
,Ɛ�ǜ�JkhNZi^k�Ogbo^klZe�L^mk^Zmf^gm5
,Ƒ�ǜ�JkhNZi^k�Ogbo^klZe�L^mk^Zmf^gm�%�ƀƕ5
-ƒ�ǜ�JkhNZi^k�Ogbo^klZe�L^mk^Zmf^gm�%�?g]h;\mboZmhk(
ƒƷǋ� ƻƼƺƸǇƮƬƹƴǋ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� Ʈ� ƻƼƺǂƱƽƽƱ� ƴǁ�

ƻƺƮƾƺƼƹƺƵ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�ƺƭƼƬƭƺƾƶƴ�ƴƽƻƺƷǈƳƺƮƬƷƴ�
+�ƸƷ�-��Ƽ'ƼƬ�HZI=e�ƸƱƲưƿ�ƶƬƲưǇƸ�ǉƹưƺưƺƹƾƴǃƱƽƶƴƸ�
ǀƬƵƷƺƸ(�Ƒ�ƺƻƼƱưƱƷƱƹƹǇǁ�ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇǁ�ƯƼƿƻƻƬǁ�
"+Ɛ�ƴ�,Ɛ#�ƶƬƲưƬǋ�ƹƺƮƬǋ�ƻƺƼǂƴǋ�ƴƼƼƴƯƬƹƾƬ�ƽƺƻƼƺƮƺƲưƬ'
ƷƬƽǈ�ƿƷǈƾƼƬƳƮƿƶƺƮǇƸ�ƺƳƮƿǃƴƮƬƹƴƱƸ�ƼƬƽƾƮƺƼƬ�ƽ�ƻƺƸƺ'
ǅǈǊ� ƬƻƻƬƼƬƾƬ� ƜǈƱƳƺƹ�ƙƬƽƾƱƼ� 1**� "?GM&� Mpbms^keZg]#�
ƽ�ǀƿƹƶǂƴƱƵ�ƼƱƯƿƷƴƼƺƮƶƴ�Ƹƺǅƹƺƽƾƴ�ƺƾ�*�ưƺ�+,�Ƒƾ�ƴ�ǃƬ'
ƽƾƺƾƺƵ�ƀƕ�ƶƺƷƱƭƬƹƴƵ�,2ƶžǂ(�ƒƷǋ�ƻƼƺƮƱưƱƹƴǋ�ƻƼƺǂƱưƿ'
ƼǇ� ƻƼƴƸƱƹǋƷƽǋ� ƳƬƻƼƺƯƼƬƸƴƼƺƮƬƹƹǇƵ� ƼƱƲƴƸ� �Ʃƹưƺ�&�
ƴƸƱǊǅƴƵ�ƻƺƹƴƲƱƹƹƿǊ�Ƹƺǅƹƺƽƾǈ�ƀƕ�ƶƺƷƱƭƬƹƴƵ�ƺƾ�*�ưƺ�
0�Ƒƾ�"Ʈ�ǉƶƽƻƱƼƴƸƱƹƾƱ�ƭǇƷ�ƮǇƭƼƬƹ�ƼƱƲƴƸ�ǜ�Q-&*#(�ƒƷǋ�
ƺƳƮƿǃƴƮƬƹƴǋ� ƼƬƽƾƮƺƼƬ� ƴƼƼƴƯƬƹƾƬ� ƻƼƴƸƱƹǋƷƬƽǈ� ƯƷƬư'
ƶƬǋ�ƀƕ�ƹƬƽƬưƶƬ�?g]h�lh_m�?lb&�ƹƱ�ƴƳƸƱƹǋǊǅƬǋ�ǀƺƼƸǇ�Ʈ�
ƻƼƺǂƱƽƽƱ�ƷƱǃƱƹƴǋ(�Ƒ�ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇǁ�ƯƼƿƻƻƬǁ�+Ƒ�ƴ�
,Ƒ� ƴƼƼƴƯƬǂƴǋ� ƽƺƻƼƺƮƺƲưƬƷƬƽǈ� ƳƮƿƶƺƮƺƵ� ƬƶƾƴƮƬǂƴƱƵ�
ƼƬƽƾƮƺƼƬ�ƽ�ƻƺƸƺǅǈǊ�ƽƴƽƾƱƸǇ�?g]h;\mboZmhk� ">^gmlier�
GZbee^_^k&�Mpbms^keZg]#�ƴ�ƼƬƳƸƱƼƺƸ�ƻƷƬƽƾƴƶƺƮƺƵ�ƹƬƽƬưƶƴ�
f^]bnf�",/(*.#(�ƑƼƱƸǋ�ƺƳƮƿǃƴƮƬƹƴǋ�ƼƬƽƾƮƺƼƬ�ƴƼƼƴƯƬƹ'
ƾƬ�ƸƱƲưƿ� ǉƹưƺưƺƹƾƴǃƱƽƶƴƸƴ�ǀƬƵƷƬƸƴ� ƽƺƽƾƬƮƷǋƷƺ� -*�
ƽƱƶ� Ʈ� ƶƬƲưƺƸ� ƽƱƬƹƽƱ(� ƜƼƴ� ƺƶƺƹǃƬƾƱƷǈƹƺƵ� ƴƼƼƴƯƬǂƴƴ�
ƶƺƼƹƱƮǇƱ�ƶƬƹƬƷǇ�ƻƼƺƸǇƮƬƷƴƽǈ�+�ƸƷ�-��Ƽ'ƼƬ�HZI=e�ƴ�
+�ƸƷ�+1��?>N;�Ʈ�ƾƱǃƱƹƴƱ�+�ƸƴƹƿƾǇ&�ƳƬƾƱƸ�/�ƸƷ�-��Ƽ'ƼƬ�
HZI=e�ƽ�ƻƺƸƺǅǈǊ�ƻƷƬƽƾƴƶƺƮƺƯƺ�ǄƻƼƴǂƬ�ƽ�ǉƹưƺưƺƹƾƴ'
ǃƱƽƶƺƵ� ƴƯƷƺƵ� ,1�A� ƴ� ƺƭǅƴƸ� ƮƼƱƸƱƹƱƸ�ƺƳƮƿǃƴƮƬƹƴǋ� Ʈ�
ƹƱƽƶƺƷǈƶƺ�ƽƱƬƹƽƺƮ�Ʈ�ƾƱǃƱƹƴƱ�/�Ƹƴƹƿƾ(�Ƒ�ƻƼƺǂƱƽƽƱ�ƻƺ'
ƮƾƺƼƹƺƯƺ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƭǇƷƬ� ƻƼƺƮƱưƱƹƬ�
ƺǂƱƹƶƬ�ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ�ƼƬƭƺǃƱƵ�ưƷƴƹǇ�ƶƺƼƹƱƮƺƯƺ�ƶƬ'
ƹƬƷƬ�ƴ�ƬƻƴƶƬƷǈƹƺƵ�ƻƼƺǁƺưƴƸƺƽƾƴ(
ƞưƱƽƿưǀƽƿƼǉƸ�ưƼưƺƷƶ�ƽƱƿưƶǄƽƲ�ƻåǀƽƴƽƻ�
ǄƷǂƿƽƲƽƸ�ƻƷƹƿƽƹƽƻƾǊǌǀåƿƼƽƸ�ǀƽƻƽƳƿưǂƷƷ�
"ƻƷƹƿƽ'ƣƅ#�Ʒ�ÚƹưƼƷƿǁǌǇåƸ�ǋƺåƹǀƿƽƼƼƽƸ�
ƻƷƹƿƽÚƹƽƾƷƷ�"ØƭƟ#�ƾƽÚƺå�ƿưÚƾƺƽƻƱƷƿƽƲưƼƷǍ�
ƹƽƿƼåƲǉǃ�ƹưƼưƺƽƲ
ƖƽƽƷƱưƿƱƸǇƱ�ƺƭƼƬƳǂǇ�ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƴǋ�ƻƼƺǂƱưƿ'

ƼǇ� ƼƬƽƻƷƺƸƭƴƼƺƮƬƹƴǋ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ƽƶƬƹƴƼƺƮƬ'
Ʒƴƽǈ� ƹƬ�ƸƴƶƼƺ'ſƟ� ƾƺƸƺƯƼƬǀƱ� Ʈƺ� ƮƾƺƼƺƵ� ƼƬƳ� ƻƼƴ� ƬƹƬ'
ƷƺƯƴǃƹǇǁ� ƻƬƼƬƸƱƾƼƬǁ(� ƛƽƾƬƾƺǃƹǇƵ� ƻƷƺƸƭƴƼƺƮƺǃƹǇƵ�
ƸƬƾƱƼƴƬƷ�ƴƳƸƱƼǋƷƴ�ƹƬ�ƮƽƱƸ�ƻƼƺƾǋƲƱƹƴƴ�ƶƺƼƹƱƮǇǁ�ƶƬ'
ƹƬƷƺƮ(�ƜƷƺǅƬưǈ�ƴ�ƺƭǆƱƸ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƻƺƽƷƱ�ƿưƬ'
ƷƱƹƴǋ� ƶƺƼƹƱƮƺƵ� ƻƷƺƸƭǇ� ƾƬƶƲƱ� ƭǇƷƴ� ƼƬƽƽǃƴƾƬƹǇ� ưƷǋ�
ƮƽƱǁ�ƽƼƱƳƺƮ�Ʈ�ƿƽƷƺƮƹǇǁ�ƱưƴƹƴǂƬǁ�"ƿ(Ʊ(#(
ØǀưǀƷÚǀƷǅåÚƹƷƸ�ưƼưƺƷƶ
ƚƺƼƸƬƷǈƹƺƽƾǈ� ƼƬƽƻƼƱưƱƷƱƹƴǋ� ưƬƹƹǇǁ� ƭǇƷƬ� ƺƻƼƱ'

ưƱƷƱƹƬ� ƽ� ƻƺƸƺǅǈǊ� ƾƱƽƾƬ� ƤƬƻƴƼƺ'ƀƴƷƶƬ(� ƒƬƹƹǇƱ�
ƽƾƬƾƴƽƾƴǃƱƽƶƴǁ� ƴƳƸƱƼƱƹƴƵ� ƭǇƷƴ� ƮǇƼƬƲƱƹǇ� Ʈ� ƮƴưƱ�
ƽƼƱưƹƱƯƺ�ƳƹƬǃƱƹƴǋ&�ƽƾƬƹưƬƼƾƹƺƯƺ�ƺƾƶƷƺƹƱƹƴǋ�ƴ�Ʈ�ƻƼƺ'
ǂƱƹƾƬǁ(�ƞƾƬƾƴƽƾƴǃƱƽƶƴƵ� ƬƹƬƷƴƳ� ưƬƹƹǇǁ� ƻƼƺƮƺưƴƷƴ� ƽ�
ƻƺƸƺǅǈǊ�ƹƱƻƬƼƬƸƱƾƼƴǃƱƽƶƺƯƺ� ưƴƽƻƱƼƽƴƺƹƹƺƯƺ� ƬƹƬ'
ƷƴƳƬ�ſƼƬƽƶƱƷƬ'ƀƺƷƷƴƽƬ�ưƷǋ�ƺƻƼƱưƱƷƱƹƴǋ�ƽƾƬƾƴƽƾƴǃƱ'
ƽƶƴ�ƳƹƬǃƴƸƺƵ�ƼƬƳƹƴǂǇ�ƸƱƲưƿ�ƴƽƽƷƱưƿƱƸǇƸƴ�ƯƼƿƻƻƬ'
Ƹƴ�ƽ�ƻƺƽƷƱưƿǊǅƴƸ�ƻƺƻƬƼƹǇƸ�ƸƹƺƲƱƽƾƮƱƹƹǇƸ�ƽƼƬƮ'
ƹƱƹƴƱƸ� ƻƼƴ� ƿƼƺƮƹƱ� ƳƹƬǃƴƸƺƽƾƴ� i 6 *&*/(� ƞƾƬƾƴƽƾƴ'
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ǃƱƽƶƴƱ� ƼƬƽǃƱƾǇ� ƭǇƷƴ� ƮǇƻƺƷƹƱƹǇ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�
ƻƼƺƯƼƬƸƸ�MJMM�ƮƱƼƽƴǋ�,,�"C<G�=hki(&�H^p�Shkd&�OM;#�ƴ�
DZfhob�ƮƱƼƽƴǋ�+(+(3(

ƞƔƖƁƙƩƠƐƠƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƝƱƳƿƷǈƾƬƾǇ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƺƭǆƱƸƺƮ�ƺƽƾƬƾƺǃƹƺƯƺ�ƺƭ'

ƾƿƼƬǂƴƺƹƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ� ƹƬ� ƽƾƱƹƶƬǁ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬ'
ƷƺƮ&�ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ�ƼƬƭƺǃƱƵ�ưƷƴƹǇ�ƴ�ƬƻƴƶƬƷǈƹƺƵ�ƻƼƺ'
ǁƺưƴƸƺƽƾƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ&�ƻƼƱưƽƾƬƮƷƱƹǇ�Ʈ� ƾƬƭƷƴ'
ǂƬǁ�+�ƴ�,�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(�ƑƽƱ�ƴƽƽƷƱưƿƱƸǇƱ�ƺƭƼƬƳǂǇ�
ƭǇƷƴ� ƽƶƬƹƴƼƺƮƬƹǇ� ƽ� ƻƺƸƺǅǈǊ� ƸƴƶƼƺ'ſƟ� ƾƺƸƺƯƼƬǀƬ&�
ƹƺ� ƾƺƷǈƶƺ� ƹƬƴƭƺƷƱƱ� ƼƱƻƼƱƳƱƹƾƬƾƴƮƹǇƱ� ƴƳƺƭƼƬƲƱƹƴǋ�
ƻƼƱưƽƾƬƮƷƱƹǇ�ƹƬ�ƼƴƽƿƹƶƬǁ�+�ƴ�,(

$�ƓƽƷƴ�ƻƼƴƹǋƾǈ�ƺƭǅƴƵ�ƺƭǆƱƸ�ƳƿƭƬ�ƳƬ�+**�ƿ(Ʊ(&�ƾƺƯưƬ�
ưƷǋ�ƻƱƼƮƺƵ�ƾƺƸƺƯƼƬƸƸǇ� "Ƽƴƽƿƹƺƶ�,&�Ə�ƴ�Ɛ#�ƺƭǆƱƸ�ƶƬ'
ƹƬƷƬ�ƼƬƮƱƹ�.(.�ƿ(Ʊ&�ưƷǋ�ƮƾƺƼƺƵ�ƾƺƸƺƯƼƬƸƸǇ�"Ƽƴƽƿƹƺƶ�,&�
Ƒ�ƴ�ž#�ƺƭǆǌƸ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƼƬƮƱƹ�.(,,�ƿ(Ʊ(5�ƺƭǆƱƸ�
ƺƽƾƬƮǄƱƯƺƽǋ�ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�ƹƬ�ƽƾƱƹƶƬǁ�
ƶƺƼƹƱƮƺƯƺ�ưƱƹƾƴƹƬ�ƼƬƮƱƹ�*(31�ƿ(Ʊ(
ƚƴ� ƺưƴƹ� ƴƹƽƾƼƿƸƱƹƾƬƷǈƹǇƵ� ƻƼƺƾƺƶƺƷ� ƻƺƮƾƺƼƹƺƯƺ�

ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƹƱ� ƻƺƳƮƺƷƴƷ� ƿưƬƷƴƾǈ� ƮƱƽǈ�
ƺƭƾƿƼƬǂƴƺƹƹǇƵ� ƸƬƾƱƼƴƬƷ� ƴƳ� ƻƼƺƽƮƱƾƬ� ƶƺƼƹƱƮǇǁ� ƶƬ'

Рис. 1. Трехмерная реконструкция 
репрезентативного образца до пломбирования 

корневого канала и после повторного 
эндодонтического лечения (группа 1А); 

отмечается наличие оставшегося цемента 
в просвете корневого канала в областях, 

недоступных для никель-титановых 
инструментов.

Fig. 1. Tridimensional reconstructions 
of representative sample before obturation 

and after retreatment (group 1A); the presence 
of residual cement on the root canal walls 

in areas inaccessible to nickel-titanium 
instruments is noted.

Рис. 2. Микро-КТ изображения поперечных 
срезов зуба (группа 1А); А – после хемо-

механической обработки корневого канала; 
Б – просвет корневого канала выделен зеленым 
цветом; В – после повторного эндодонтического 
лечения; Г – просветкорневого канала выделен 

зеленым цветом, области увеличенной 
плотности отмечены розовым цветом.

Fig. 2. Cross-sections of micro-CT scan images 
(group 1A); A- sample images after chemo-

mechanical root canal treatment; Б – root canal 
highlighted in green; В – sample images after 

retreatment; Г – root canal highlighted in green, 
areas of increased density are marked in pink.
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śŭƆűŸ�ŶźżŹűŮźůź�ŶŬŹŬŷŬ�ŻźŽŷű�ŻűżŮŴƃŹźŵ�ƁűŸź'ŸűƁŬŹŴƃűŽŶźŵ�źŭżŬŭźžŶŴ�"ſ(ű(#
śŭƅŴŵ 4.47 ± 1.07 5.34 ± 1.77 4.00 ± 3.59 5.88 ± 2.54 4.56 ± 1.78 5.94 ± 4.06 p = 0.079

ĿźżźŹŶźŮŬƋ�žżűžƈ 2.87 ± 1.27 2.26 ± 1.98 2.09 ± 1.43 3.09 ± 1.77 2.17 ± 1.97 2.45 ± 2.15 p = 0.067

ŞżűŰŹƋƋ�žżűžƈ 1.23 ± 0.67 1.88 ± 1.17 1.51 ± 2.87 2.11 ± 0.57 1.74 ± 0.89 1.89 ± 1.67 p = 0.189

ŏŻŴŶŬŷƈŹŬƋ�žżűžƈ 0.37 ± 0.89 1.20 ± 0.74 0.22 ± 1.37 0.68 ± 0.32 0.65 ± 1.07 1.60 ± 1.89 p = 0.061

śŭƆűŸ�ŶźżŹűŮźůź�ŶŬŹŬŷŬ�ŻźŽŷű�ſŰŬŷűŹŴƋ�źŭžſżŬƂŴźŹŹźůź�ŸŬžűżŴŬŷŬ�"ſ(ű(#
śŭƅŴŵ 4.22 ± 0.67 5.28 ± 0.83 3.92 ± 1.64 6.35 ± 1.72 5.97 ± 1.60 6.78 ± 2.89 p = 0.046

ĿźżźŹŶźŮŬƋ�žżűžƈ 1.93 ± 0.65 2.08 ± 1.36 1.88 ± 0.39 2.68 ± 0.96 2.97 ± 0.85 2.11 ± 1.87 p = 0.052

ŞżűŰŹƋƋ�žżűžƈ 1.08 ± 0.77 1.69 ± 0.92 1.49 ± 0.44 2.48 ± 1.23 2.05 ± 0.39 2.22 ± 0.77 p = 0.063

ŏŻŴŶŬŷƈŹŬƋ�žżűžƈ 1.22 ± 0.21 1.51 ± 0.34 0.55 ± 0.69 1.19 ± 0.92 0.95 ± 0.53 1.45 ± 0.67 p = 0.021

śŭƆűŸ�źŽžŬžźƃŹźůź�ŻŷźŸŭŴżźŮźƃŹźůź�ŸŬžűżŴŬŷŬ�ŹŬ�ŽžűŹŶŬƁ�ŶźżŹűŮźůź�ŰűŹžŴŹŬ
śŭƅŴŵ&�ſ(ű(� 1.11 ± 0.67 *&.+���*(,+ *&.3���*(./ +&,.���+(+0 *&1*���*(0. *&1-���*(,,

p = 0.049 
śŭƅŴŵ&�� 1-&1* 3,&,- 21&/* 2*&.1 23&01 21&11

Таблица 1. Анализ результатов микро-КТ исследования; объем корневых каналов  
до и после перелечивания.

Table 1. Analysis of micro-CT research; root canal volume before and after retreatment procedures. 
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ƹƬƷƺƮ(�ƝƬƳƷƴǃƴǋ�Ʈ�ƽƹƴƲƱƹƴƴ�ƺƭǅƱƯƺ�ƺƭǆƱƸƬ�ƻƼƺǂƱƹƾ'
ƹƺƯƺ� ƽƺưƱƼƲƬƹƴǋ� ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ� ƭǇƷƺ�
ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸǇƸ� "i 6 *(*/#�ƸƱƲưƿ� ƯƼƿƻƻƬƸƴ�ƽ�
ƻƼƴƸƱƹƱƹƴƱƸ� ƴ� ƭƱƳ� ƻƼƴƸƱƹƱƹƴǋ� ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ� ƴƷƴ�
ƳƮƿƶƺƮƺƵ�ƺƭƼƬƭƺƾƶƴ�Ʈ�ƻƼƺƾƺƶƺƷƱ�ƻƱƼƱƷƱǃƴƮƬƹƴǋ(�ƐǇƷƺ�
ƮǇǋƮƷƱƹƺ�ưƺƽƾƺƮƱƼƹƺ�ƸƱƹǈǄƱƱ�ƶƺƷƴǃƱƽƾƮƺ�ƺƽƾƬƾƺǃƹƺ'
Ưƺ� ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ� ƸƬƾƱƼƴƬƷƬ� Ʈ� ƽƴƽƾƱƸƱ� ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ�Ʈ� ƯƼƿƻƻƬǁ�ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ƬƶƾƴƮƬǂƴƴ�ƴƼƼƴƯƬ'
ǂƴƺƹƹƺƯƺ� ƼƬƽƾƮƺƼƬ&� ƺưƹƬƶƺ&� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƺǃƴƽƾƶƴ�
ƽƾƱƹƺƶ�ưƱƹƾƴƹƬ�ƶƺƼƹǋ�ƭǇƷƬ�ƼƬƳƷƴǃƹƺƵ�Ʈ�ƯƼƿƻƻƬǁ�ƽ�ƿƷǈ'
ƾƼƬƳƮƿƶƺƮƺƵ�ƴ�ƳƮƿƶƺƮƺƵ�ƴƼƼƴƯƬǂƴƱƵ�"i 6 *(*/#(�ƚƬƴƷƿǃ'
ǄƴƱ�ƼƱƳƿƷǈƾƬƾǇ�ƻƱƼƱƷƱǃƴƮƬƹƴǋ�ƭǇƷƴ�ƮǇǋƮƷƱƹǇ�Ʈ�ƯƼƿƻ'
ƻƱ�ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ƬƷƯƺƼƴƾƸƬ�>'LZ\^�%�RJ'^g]h�MaZi^k�
%� RJ'?g]h� @bgbla^k� L� %� ƀƕ� "-&*� Ƒƾ#&� ƽƺƯƷƬƽƹƺ� ƶƺƾƺƼǇƸ�
ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƿưƬƷƱƹƴǋ� ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬƾƱƼƴƬ'
ƷƬ�ƽƺƽƾƬƮƴƷƬ�ƭƺƷƱƱ�3,��"ƾƬƭƷƴǂƬ�+#(
ƜƼƴ� ƺǂƱƹƶƱ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ� ƼƬƭƺǃƱƵ� ưƷƴƹǇ� ƶƺƼƹƱ'

ƮǇǁ�ƶƬƹƬƷƺƮ�ƴ�ƬƻƴƶƬƷǈƹƺƵ�ƻƼƺǁƺưƴƸƺƽƾƴ�ƭǇƷƬ�ƺƻƼƱưƱ'
ƷƱƹƬ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƬǋ�ƼƬƳƹƴǂƬ�ƸƱƲưƿ�ƴƽƽƷƱưƿƱ'
ƸǇƸƴ�ƯƼƿƻƻƬƸƴ�ƽ�ƻƼƴƸƱƹƱƹƴƱƸ�ƴ�ƭƱƳ�ƻƼƴƸƱƹƱƹƴǋ�Ƭƶƾƴ'
ƮƬǂƴƴ�ƴƼƼƴƯƬǂƴƺƹƹƺƯƺ�ƼƬƽƾƮƺƼƬ� "i 6 *(*/#� "ƟƬƭƷƴǂƬ�,#(�
ƝƬƭƺǃƬǋ�ưƷƴƹƬ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƴ�ƬƻƴƶƬƷǈƹƬǋ�ƻƼƺǁƺ'
ưƴƸƺƽƾǈ�ƭǇƷƴ�ƮƺƽƽƾƬƹƺƮƷƱƹǇ�Ʈƺ�ƮƽƱǁ�ƴƽƽƷƱưƿƱƸǇǁ�ƺƭ'
ƼƬƳǂƬǁ�"+**�#�Ʈ�ƯƼƿƻƻƬǁ�+Ɛ&�+Ƒ�ƴ�,Ɛ&�,Ƒ(�ƑƺƽƽƾƬƹƺƮƷƱƹƴƱ�
ƬƻƴƶƬƷǈƹƺƵ�ƻƼƺǁƺưƴƸƺƽƾƴ�ƭǇƷƺ�ưƺƽƾƴƯƹƿƾƺ�Ʈ�2*��ƽƷƿ'
ǃƬƱƮ�Ʈ�ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹƺƵ�ƯƼƿƻƻƱ�RJ'?H>I�ƭƱƳ�ƻƼƴƸƱ'
ƹƱƹƴǋ�ƬƶƾƴƮƬǂƴƴ�ƴƼƼƴƯƬƹƾƬ&�Ʈ�ƾƺ�ƮƼƱƸǋ�ƶƬƶ�ƻƼƴ�ƻƼƴƸƱ'
ƹƱƹƴƴ�ƺƳƮƿǃƴƮƬƹƴǋ�ƴƼƼƴƯƬǂƴƺƹƹƺƯƺ�ƼƬƽƾƮƺƼƬ�Ʈ�ƯƼƿƻƻƬǁ�
+Ɛ�ƴ�+Ƒ�ƬƻƴƶƬƷǈƹƬǋ�ƻƼƺǁƺưƴƸƺƽƾǈ�ƭǇƷƬ�ƮƺƽƽƾƬƹƺƮƷƱƹƬ�
Ʈ�+**��ƽƷƿǃƬƱƮ(�ƚƱƽƸƺƾƼǋ�ƹƬ�ƾƺ&�ǃƾƺ�ƼƬƭƺǃƬǋ�ưƷƴƹƬ�ƶƺƼ'
ƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƭǇƷƬ�ưƺƽƾƴƯƹƿƾƬ�Ʈ�2*��ƽƷƿǃƬƱƮ�Ʈ�ƯƼƿƻ'
ƻƱ� ,Ə&� ƬƻƴƶƬƷǈƹƬǋ� ƻƼƺǁƺưƴƸƺƽƾǈ� ƭǇƷƬ� ƮƺƽƽƾƬƹƺƮƷƱƹƬ�
ƾƺƷǈƶƺ� Ʈ� .*�� ƽƷƿǃƬƱƮ&� ǃƾƺ� ƳƹƬǃƴƾƱƷǈƹƺ� ƺƾƷƴǃƬƷƺƽǈ� ƺƾ�
ƼƱƳƿƷǈƾƬƾƺƮ�Ʈ�ưƼƿƯƴǁ�ƴƽƽƷƱưƿƱƸǇǁ�ƯƼƿƻƻƬǁ�"i 6 *(***+#(

ƜƑƟƁƕƓƔƛƗƔ�ƞƔƖƁƙƩƠƐƠƜƒ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƚƬ�ƺƽƹƺƮƬƹƴƴ�ƻƼƺƮƱưƱƹƹǇǁ�ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇǁ�ƴƽ'

ƽƷƱưƺƮƬƹƴƵ� ƹƿƷƱƮƬǋ� ƯƴƻƺƾƱƳƬ� "ƺƾƽƿƾƽƾƮƴƱ� ƼƬƳƷƴǃƴƵ� Ʈ�
ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƿưƬƷƱƹƴǋ� ƭƴƺƶƱƼƬƸƴǃƱƽƶƺƯƺ� ƽƴƷƱƼƬ�
ƼƬƳƷƴǃƹǇƸƴ� ǉƹưƺưƺƹƾƴǃƱƽƶƴƸƴ� ƽƴƽƾƱƸƬƸƴ#� ƭǇƷƬ� ƺƾ'
ƮƱƼƯƹƿƾƬ�ƹƬ�ƿƼƺƮƹƱ�ƳƹƬǃƴƸƺƽƾƴ�i�7�*(*/&�ƻƺƽƶƺƷǈƶƿ�ƭǇƷƴ�
ƺƻƼƱưƱƷƱƹǇ�ƼƬƳƷƴǃƴǋ�Ʈ�ƻƼƺǂƱƹƾƹƺƸ�ƽƺưƱƼƲƬƹƴƴ�ƺƽƾƬ'
ƾƺǃƹƺƯƺ� ƺƭƾƿƼƬǂƴƺƹƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ� ƹƬ� ƽƾƱƹƶƬǁ� ƶƺƼƹƱ'
ƮǇǁ�ƶƬƹƬƷƺƮ�ƻƺƽƷƱ�ƻƼƺƮƱưƱƹƴǋ�ƻƺƮƾƺƼƹƺƯƺ�ǉƹưƺưƺƹƾƴ'
ǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƼƬƳƷƴǃƹǇƸƴ�ǉƹưƺưƺƹƾƴǃƱƽƶƴƸƴ�ƽƴƽƾƱ'
ƸƬƸƴ�ƴ�ƸƱƾƺưƬƸƴ�ƬƶƾƴƮƬǂƴƴ�ƴƼƼƴƯƬƹƾƬ&�Ƭ�ƾƬƶƲƱ�Ʈ�ǉǀ'
ǀƱƶƾƴƮƹƺƽƾƴ� ưƺƽƾƴƲƱƹƴǋ� ƬƻƴƶƬƷǈƹƺƵ� ƻƼƺǁƺưƴƸƺƽƾƴ� ƴ�
ƮƺƽƽƾƬƹƺƮƷƱƹƴƴ�ƼƬƭƺǃƱƵ�ưƷƴƹǇ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƳƿƭƬ(
ƢƴǀƼƺƮƬǋ� ƸƴƶƼƺƶƺƸƻǈǊƾƱƼƹƬǋ� ƾƺƸƺƯƼƬǀƴǋ� ƻƺƳƮƺ'

ƷƴƷƬ�ƴƳƿǃƴƾǈ�ƺƭǆƱƸ�ƺƽƾƬƾƺǃƹƺƯƺ�ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬ'
ƾƱƼƴƬƷƬ� ƻƺƽƷƱ� ƻƼƺƮƱưƱƹƴǋ� ƻƺƮƾƺƼƹƺƯƺ� ǉƹưƺưƺƹƾƴǃƱ'
ƽƶƺƯƺ� ƷƱǃƱƹƴǋ&� Ƭ� ƾƬƶƲƱ� ƮƺƳƸƺƲƹƺƽƾǈ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ�
ƼƬƭƺǃƱƵ�ưƷƴƹǇ�ƴ�ƬƻƴƶƬƷǈƹƺƵ�ƻƼƺǁƺưƴƸƺƽƾƴ�ƻƺƽƷƱ�ƿưƬ'
ƷƱƹƴǋ�NhmZe@bee�<=&�ƴƽƻƺƷǈƳƿƱƸƺƯƺ�Ʈ� ƾƱǁƹƴƶƱ�ƺƭƾƿƼƬǂƴƴ�

�ƽƴƷƱƼƬ�ƴ�ƺưƹƺƯƺ�ǄƾƴǀƾƬ�(�ƩƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇƱ�ƺƭƼƬƳ'
ǂǇ�ƿưƬƷƱƹƹǇǁ�ƳƿƭƺƮ&�ƶƺƾƺƼǇƱ�ƭǇƷƴ�ƼƬƹưƺƸƹƺ�ƺƾƺƭƼƬƹǇ�
ưƷǋ� ƹƬƽƾƺǋǅƱƯƺ� ƴƽƽƷƱưƺƮƬƹƴǋ&� ƴƸƱƷƴ� ƺưƴƹ� ƶƺƼƱƹǈ� ƴ�
ƺưƴƹ�ƶƺƼƹƱƮƺƵ�ƶƬƹƬƷ&�ƶƺƾƺƼǇƵ�ƺƾǃƱƾƷƴƮƺ�ƻƼƺƽƷƱƲƴƮƬƷ'
ƽǋ� ƹƬ� ưƴƬƯƹƺƽƾƴǃƱƽƶƺƵ� ƼƱƹƾƯƱƹƺƯƼƬƸƸƱ� ƹƬ� ƮƽƱƸ� ƻƼƺ'
ƾǋƲƱƹƴƴ�ƺƾ�ƿƽƾǈǋ�ưƺ�ƬƻƴƶƬƷǈƹƺƯƺ�ƺƾƮƱƼƽƾƴǋ�ƶƺƼƹǋ�ƳƿƭƬ(�
ſƺƼƹƱƮǇƱ�ƶƬƹƬƷǇ�ƼƱƳǂƺƮ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ&�ƶƬƶ�ƻƼƬƮƴƷƺ&�
ƹƱ�ƴƸƱǊƾ�ƶƼƴƮƴƳƹǇ&�ǃƾƺ�ƻƺƳƮƺƷƴƷƺ�ƸƬƶƽƴƸƬƷǈƹƺ�ƽƾƬƹ'
ưƬƼƾƴƳƴƼƺƮƬƾǈ�ƻƼƺƮƺưƴƸƺƱ�ƴƽƽƷƱưƺƮƬƹƴƱ(�ſƼƺƸƱ�ƾƺƯƺ&�
ƹƬǃƬƷǈƹǇƵ� ƺƭǆƱƸ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ƻƺƽƷƱ� ƻƱƼƮƴǃƹƺƵ�
ǁƱƸƺ'ƸƱǁƬƹƴǃƱƽƶƺƵ�ƺƭƼƬƭƺƾƶƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƹƱ�ƺƾƷƴ'
ǃƬƷƽǋ� ƸƱƲưƿ� ǉƶƽƻƱƼƴƸƱƹƾƬƷǈƹǇƸƴ� ƯƼƿƻƻƬƸƴ� Ʈ� ƶƺƼƺƹ'
ƶƺƮƺƵ&�ƽƼƱưƹƱƵ�ƴ�ƬƻƴƶƬƷǈƹƺƵ�ƾƼƱƾǋǁ�ƶƺƼƹƱƵ�"i�8�*(*/#(�
ſƬƲưǇƵ�ƶƺƼƹƱƮƺƵ�ƶƬƹƬƷ�ƴƳƿǃƬƷƴ�ƴƹưƴƮƴưƿƬƷǈƹƺ�Ʈ�ưƮƬ�
ǉƾƬƻƬ�ƭƱƳ�ƼƬƳƼƿǄƱƹƴǋ�ƺƭƼƬƳǂƬ&� ǃƾƺ� ƻƺƳƮƺƷǋƷƺ�ƻƼƺƮƺ'
ưƴƾǈ�ƸƱƲƯƼƿƻƻƺƮǇƱ�ƴ�ƮƹƿƾƼƴƯƼƿƻƻƺƮǇƱ�ƽƼƬƮƹƱƹƴǋ(
Ƒ� ƹƬƽƾƺǋǅƱƸ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƿ� +**�� ƺƭƼƬƳǂƺƮ&� ƳƬ'

ƻƷƺƸƭƴƼƺƮƬƹƹǇǁ�ƭƴƺƶƱƼƬƸƴǃƱƽƶƴƸ�ƯƱƼƸƱƾƴƶƺƸ�NhmZe@bee�
<=�M^Ze^k&�ƭǇƷƬ�ƮƺƽƽƾƬƹƺƮƷƱƹƬ�ƼƬƭƺǃƬǋ�ưƷƴƹƬ�ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ�ƴ�ƬƻƴƶƬƷǈƹƬǋ�ƻƼƺǁƺưƴƸƺƽƾǈ&�ƻƼƴ�ƿƽƷƺƮƴƴ�ƻƼƴ'
ƸƱƹƱƹƴǋ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ƴƷƴ�ƳƮƿƶƺƮƺƵ�ƬƶƾƴƮƬǂƴƴ�ƴƼƼƴ'
ƯƬǂƴƺƹƹǇǁ� ƼƬƽƾƮƺƼƺƮ(� ƚƬǄƴ� ƼƱƳƿƷǈƾƬƾǇ� ƽƺƻƺƽƾƬƮƴƸǇ�
ƽ�ƼƱƳƿƷǈƾƬƾƬƸƴ�ƴƽƽƷƱưƺƮƬƹƴǋ�B^ll�ƴ�ƽƺƬƮƾ(&�Ʈ�ƶƺƾƺƼǇǁ�
ƻƼƺǁƺưƴƸƺƽƾǈ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ƭǇƷƬ� ƮƺƽƽƾƬƹƺƮƷƱƹƬ�
ƾƺƷǈƶƺ�ƿ�2*��ƺƭƼƬƳǂƺƮ�U++W(�Ƒ�ƹƬǄƱƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƾƬƶ'
ƲƱ�ƭǇƷƺ�ưƺƶƬƳƬƹƺ&�ǃƾƺ�ƻƼƴƸƱƹƱƹƴƱ�ƽƴƽƾƱƸ�ưƷǋ�ƺƳƮƿǃƴ'
ƮƬƹƴǋ�ƴƼƼƴƯƬǂƴƺƹƹǇǁ�ƼƬƽƾƮƺƼƺƮ�Ʈ�ƻƼƺƾƺƶƺƷƱ�ƻƱƼƱƷƱǃƴ'
ƮƬƹƴǋ�ƳƹƬǃƴƾƱƷǈƹƺ�ƿƮƱƷƴǃƴƮƬƱƾ�ǄƬƹƽǇ�ƿƽƻƱǁƬ�Ʈ�ưƺƽƾƴ'
ƲƱƹƴƴ�ƬƻƴƶƬƷǈƹƺƵ�ƻƼƺǁƺưƴƸƺƽƾƴ�ƹƬ�,*'.*�(
ƞƷƱưƿƱƾ� ƺƾƸƱƾƴƾǈ&� ǃƾƺ� ƻƼƴƸƱƹƱƹƴƱ� ưƮƿǁ� ǉƹưƺưƺƹ'

ƾƴǃƱƽƶƴǁ�ƽƴƽƾƱƸ�>'LZ\^� "@EA�>^gmZbk^�M;&�Mpbms^keZg]#�
ƴ� JkhNZi^k� Ogbo^klZe� L^mk^Zmf^gm� ">^gmlier� GZbee^_^k&�
Mpbms^keZg]#�ƺƶƬƳƬƷƺƽǈ�Ʈ�ƼƬƮƹƺƵ�ƽƾƱƻƱƹƴ�ǉǀǀƱƶƾƴƮƹǇƸ�
ƻƼƴ�ƻƺƮƾƺƼƹƺƸ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƸ�ƷƱǃƱƹƴƴ(�ƛưƹƬƶƺ&�ƻƼƴ�
ƻƼƴƸƱƹƱƹƴƴ� ƽƴƽƾƱƸǇ� JkhNZi^k� Ogbo^klZe� L^mk^Zmf^gm�
ƭǇƷƺ�ƺƾƸƱǃƱƹƺ�ƳƹƬǃƴƾƱƷǈƹƺƱ�ƻƱƼƱƼƬƽǄƴƼƱƹƴƱ�ƻƼƺƽƮƱ'
ƾƬ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƻƼƴ�ƿƽƷƺƮƴƴ�ƽƺǁƼƬƹƱƹƴǋ�ƺƽƾƬƾƺǃƹƺ'
Ưƺ�ƻƷƺƸƭƴƼƺƮƺǃƹƺƯƺ�ƸƬƾƱƼƴƬƷƬ�Ʈ�ƹƱưƺƽƾƿƻƹǇǁ�ưƷǋ�ƴƹ'
ƽƾƼƿƸƱƹƾƬ�ƺƭƷƬƽƾǋǁ&�ǃƾƺ�ƸƺƲƱƾ�ƺƾƼƴǂƬƾƱƷǈƹƺ�ƽƶƬƳƬƾǈƽǋ�
ƹƬ�ƻƼƺǃƹƺƽƾƹǇǁ�ƸƱǁƬƹƴǃƱƽƶƴǁ�ǁƬƼƬƶƾƱƼƴƽƾƴƶƬǁ�ƶƺƼƹƱ'
ƮƺƯƺ� ưƱƹƾƴƹƬ� ƴ� ƽƹƴƲƱƹƴƴ� ƻƱƼƴƺưƬ� ƲƴƳƹƱƽƻƺƽƺƭƹƺƽƾƴ�
ƴ�ǀƿƹƶǂƴƴ�ƳƿƭƬ(�ſƼƺƸƱ�ƾƺƯƺ&�ƻƼƴƸƱƹƱƹƴƱ�ƽƴƽƾƱƸǇ�RJ'
?H>I�MaZi^k�ƴ�RJ'?H>I�@CHCMB?L�L&�ƺƭƷƬưƬǊǅƴƵ�ǉǀ'
ǀƱƶƾƺƸ�ƻƬƸǋƾƴ�ǀƺƼƸǇ&�ƳƹƬǃƴƾƱƷǈƹƺ�ƿƮƱƷƴǃƴƮƬǊƾ�ǄƬƹ'
ƽǇ� ƹƬ� ƿƽƻƱǁ� ƻƼƴ� ƻƱƼƱƷƱǃƴƮƬƹƴƴ&� ưƬƲƱ� ƻƼƴ� ƺƾƽƿƾƽƾƮƴƴ�
ƳƮƿƶƺƮƺƵ�ƴƷƴ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ƬƶƾƴƮƬǂƴƴ�ƴƼƼƴƯƬǂƴƺƹƹƺ'
Ưƺ�ƼƬƽƾƮƺƼƬ�U+,W(�ƜƼƴ�ƮƼƬǅƱƹƴƴ�ƺƹ�ƻƼƴƺƭƼƱƾƬƱƾ�ǀƺƼƸƿ�
ƮƱƼƱƾƱƹƬ&�ƶƺƾƺƼƺƱ�ƻƼƴ�ưƮƴƲƱƹƴƴ�ƻƺ�ƶƺƼƹƱƮƺƸƿ�ƶƬƹƬƷƿ�
ƳƬƻƺƷƹǋƱƾ�ƮƱƽǈ�ƱƯƺ�ƺƭǆǌƸ&�ƿƮƱƷƴǃƴƮƬǋƽǈ�Ʈ�ưƴƬƸƱƾƼƱ�ưƺ�
0�ƸƸ&�ƴƷƴ�+**'ƶƼƬƾƹƺ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽƺ�ƽƾƬƹưƬƼƾƹǇƸ�ƴƹ'
ƽƾƼƿƸƱƹƾƺƸ�ƾƺƯƺ�ƲƱ�ƽƬƸƺƯƺ�ƼƬƳƸƱƼƬ�Ʈ�ǄƴƼƺƶƴǁ�ƶƬƹƬƷƬǁ(�
ƟƬƶƴƸ�ƺƭƼƬƳƺƸ�ƻƼƴ�ƮƼƬǅƱƹƴƴ�ƺƹ�ƺǃƴǅƬƱƾ�ƻƼƬƶƾƴǃƱƽƶƴ�
ƮƽǊ�ƻƷƺǅƬưǈ�ƽƾƱƹƺƶ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ(
ƀƽƻƱǄƹƺƱ�ƿưƬƷƱƹƴƱ�ƭƴƺƶƱƼƬƸƴǃƱƽƶƺƯƺ�ƽƴƷƱƼƬ�ƾƼƱ'

ƭƿƱƾ� ƾƱƼƻƱƹƴǋ� ƮƼƬǃƬ'ƽƾƺƸƬƾƺƷƺƯƬ&� ưƺƻƺƷƹƴƾƱƷǈƹǇǁ�
ƳƬƾƼƬƾ�ƿƽƴƷƴƵ�ƴ�ƮƼƱƸƱƹƴ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƼƬƽƻƷƺƸƭƴ'
ƼƺƮƶƺƵ� ƺƭǇǃƹǇǁ� ƯƱƼƸƱƾƴƶƺƮ(� ƛưƹƬƶƺ&� ƹƬƴƷƿǃǄƴƱ� ƼƱ'
ƳƿƷǈƾƬƾǇ� ƻƱƼƱƷƱǃƴƮƬƹƴǋ� ƸƺƯƿƾ� ƭǇƾǈ� ưƺƽƾƴƯƹƿƾǇ� ƻƼƴ�
ƴƽƻƺƷǈƳƺƮƬƹƴƴ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�ƽƴƽƾƱƸǇ�RJ'?H>I�Ʈ�
ƽƺǃƱƾƬƹƴƴ� ƽ� ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ� ƬƶƾƴƮƬǂƴƱƵ� ƴƼƼƴƯƬǂƴƺƹ'
ƹƺƯƺ�ƼƬƽƾƮƺƼƬ(

ƒƨƒƜƓƨ
ƜƼƺƾƺƶƺƷ�ƻƺƮƾƺƼƹƺƯƺ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƽƴ'

ƽƾƱƸƬƸƴ�>'LZ\^�Ʈ�ƽƺǃƱƾƬƹƴƴ�ƽ�ƴƹƽƾƼƿƸƱƹƾƬƸƴ�ƯƼƿƻƻǇ�
RJ'?H>I�ƴ�JkhNZi^k�Ogbo^klZe�L^mk^Zmf^gm�ƴƸƱǊƾ�ƬƹƬƷƺ'
ƯƴǃƹƿǊ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƻƼƴ� ƿưƬƷƱƹƴƴ� ƺƭƾƿƼƬǂƴƺƹƹƺƯƺ�
ƸƬƾƱƼƴƬƷƬ�ƴƳ� ƻƼǋƸǇǁ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ(�ƚƱƽƸƺƾƼǋ�ƹƬ�

+ŏ�"�# +Ő�"�# +ő�"�# ,ŏ�"�# ,Ő�"�# ,ő�"�#
őźŽŽžŬŹźŮŷűŹŴű�
żŬŭźƃűŵ�ŰŷŴŹƇ 100 100 100 80 100 100

őźŽŽžŬŹźŮŷűŹŴű�
ŬŻŴŶŬŷƈŹźŵ�
ŻżźƁźŰŴŸźŽžŴ

80 100 100 40 100 100

Таблица 2. Результаты оценки восстановления 
рабочей длины и апикальной проходимости 

корневых каналов после повторного 
эндодонтического лечения.

Table 2. Ability to regain patency and re-
establish working length during retreatment.
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ƾƺ&� ǃƾƺ�ƺƽƾƬƾƺǃƹǇƵ�ƻƷƺƸƭƴƼƺƮƺǃƹǇƵ�ƸƬƾƱƼƴƬƷ�ƹƬƭƷǊ'
ưƬƷƽǋ� Ʈƺ� ƮƽƱǁ� ƺƭƼƬƳǂƬǁ� ƹƱƳƬƮƴƽƴƸƺ� ƺƾ� ƴƽƻƺƷǈƳƿƱƸƺ'
Ưƺ� ƬƷƯƺƼƴƾƸƬ� ƻƺƮƾƺƼƹƺƯƺ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ�
"+**�#&�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƿưƬƷƱƹƴǋ�ƺƽƾƬƾƶƺƮ�ƭƴƺƶƱƼƬƸƴ'
ǃƱƽƶƺƯƺ�ƽƴƷƱƼƬ�ƭǇƷƬ�ƮǇǄƱ�ƹƬ�+*��ƴ�/��ƻƼƴ�ƴƽƻƺƷǈƳƺ'
ƮƬƹƴƴ�ưƺƻƺƷƹƴƾƱƷǈƹǇǁ�ƸƱƾƺưƺƮ�ƺǃƴƽƾƶƴ�ƽƴƽƾƱƸǇ�ƶƺƼ'
ƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ǜ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ƴ�ƳƮƿƶƺƮƺƵ�ƬƶƾƴƮƬǂƴƴ�
ƴƼƼƴƯƬǂƴƺƹƹǇǁ� ƼƬƽƾƮƺƼƺƮ&� ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(� ƚƬƴƭƺƷǈ'
ǄƬǋ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ� ƺǃƴƽƾƶƴ� ƽƴƽƾƱƸǇ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬ'

ƷƺƮ&�ƺƭƾƿƼƴƼƺƮƬƹƹǇǁ�ƭƴƺƶƱƼƬƸƴǃƱƽƶƴƸ�ƽƴƷƱƼƺƸ&�ƭǇƷƬ�
ưƺƽƾƴƯƹƿƾƬ� ƻƼƴ� ƴƽƻƺƷǈƳƺƮƬƹƴƴ� ƴƹƽƾƼƿƸƱƹƾƺƮ� ƯƼƿƻƻǇ�
RJ'?H>I�ƴ�ƻƬƽƽƴƮƹƺƯƺ�ƿƷǈƾƼƬƽƺƹƴƼƺƮƬƹƴǋ�ƴ�ƽƺƽƾƬƮƴƷƬ�
3,�&�ǃƾƺ�ƹƬ�-��ƭƺƷǈǄƱ&�ǃƱƸ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�ƬƷƯƺ'
ƼƴƾƸƺƮ�ƻƱƼƱƷƱǃƴƮƬƹƴǋ�ưƼƿƯƴƸƴ�ǉƹưƺưƺƹƾƴǃƱƽƶƴƸƴ�ƽƴ'
ƽƾƱƸƬƸƴ(�ƑƺƽƽƾƬƹƺƮƷƱƹƴƱ�ƼƬƭƺǃƱƵ�ưƷƴƹǇ�ƴ�ƬƻƴƶƬƷǈƹƺƵ�
ƻƼƺǁƺưƴƸƺƽƾƴ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ưƺƽƾƴƯƬƱƾƽǋ� Ʈ� +**��
ƽƷƿǃƬƱƮ� ƻƼƴ� ƻƼƴƸƱƹƱƹƴƱ� ƷǊƭƺƵ� ƴƳ� ǉƹưƺưƺƹƾƴǃƱƽƶƴǁ�
ƽƴƽƾƱƸ�Ʈ�ƽƺǃƱƾƬƹƴƴ�ƽ�ƿƷǈƾƼƬƳƮƿƶƺƮƺƵ�ƴƼƼƴƯƬǂƴƱƵ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ4
+(� ƒƸƴƾƼƴƱƮƬ� Ƙ(Ə(� ƜƼƺƭƷƱƸƬ� ƴƹǀƴǂƴƼƺƮƬƹƴǋ� ǉƹưƺưƺƹƾƬ4�

ƽƺƮƼƱƸƱƹƹǇƵ�ƮƳƯƷǋư�ƹƬ�ƸƴƶƼƺƭƹƿǊ�ƭƴƺƻƷƱƹƶƿ(�Ʃƹưƺưƺƹƾƴǋ� mh]Zr(�
,*+*5�+4�+,'+/(�

,(�ƙƴƾƼƺƹƴƹ�Ə(Ƒ(�ƛƽƺƭƱƹƹƺƽƾƴ�ƶƺƹƾƬƸƴƹƬǂƴƴ�ǉƶƺƽƴƽƾƱƸǇ�ƶƺƼ'
ƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƹƬ�ǉƾƬƻƬǁ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƺƽƾƼƺƯƺ�ƻƱƼƴ'�
ƺưƺƹƾƴƾƬ(�Ʃƹưƺưƺƹƾƴǋ�mh]Zr(�,**25+4�,0'-,(�

-(�ƢƬƼƱƮ�Ƒ(ƚ&�ƙƴƾƼƺƹƴƹ�Ə(Ƒ(&�žƬƷƴƱƮƬ�ƒ(Ɵ(&�ƕƴƹƺƮǈƱƮƬ�Ə(Ɩ(&�Ɯƺ'
ƻƺƮƬ�Ƒ(ƙ(�ƴ�ưƼ(�ƙƴƶƼƺƭƹǇƵ�ƻƱƵƳƬƲ�ƽƺưƱƼƲƴƸƺƯƺ�ƻƬƼƺưƺƹƾƬƷǈ'�ƹǇǁ�
ƶƬƼƸƬƹƺƮ�ƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ǉƹưƺưƺƹƾƺ'ƻƬ'�Ƽƺưƺƹ'
ƾƬƷǈƹǇƸƴ�ƻƺƼƬƲƱƹƴǋƸƴ(�ƞƾƺƸƬƾƺƷƺƯƴǋ(�,*+05�0�",#4-1'-2(�

.(� ƑƺƷƶƺƮ� ƒ(Ɯ(&� ƙƴƾƼƺƹƴƹ� Ə(Ƒ(� ſ� ƮƺƻƼƺƽƿ� ƺ� ƻƼƺǀƴƷƬƶƾƴƶƱ� ƺƽ'�
ƷƺƲƹƱƹƴƵ�ǉƹưƺ'�ưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƬƻƴƶƬƷǈƹƺƯƺ�ƻƱƼƴƺưƺƹƾƴƾƬ�
>^gmZe�@hknf(�,*+/5�/3".#4�+3ȑ,*(�

/(� ƙƴƾƼƺƹƴƹ� Ə(Ƒ(&� ƜƺƻƺƮƬ� Ƒ(ƙ(&� ƒƬǄƶƺƮƬ� ƛ(Ɯ(&� žƬƷƴƱƮƬ� ƒ(Ɵ(&�
ƐƱƷƺƳǌƼƺƮƬ� ƚ(ƚ(� ƛƾưƬƷǌƹƹǇƱ� ƼƱƳƿƷǈƾƬƾǇ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱ'
ǃƱƹƴǋ� ƻƼƴ� ǉƹưƺưƺƹƾƺ'ƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƻƺƼƬƲƱƹƴǋǁ(� Ʃƹưƺưƺƹƾƴǋ�
mh]Zr(�,*+15,4�-1'.*(�

0(�ſƼƱǃƴƹƬ&�Ɠ(ſ(�ƞƾƴƸƿƷǋǂƴǋ�ƼƱƻƬƼƬƾƴƮƹƺƯƺ�ưƱƹƾƴƹƺƯƱƹƱƳƬ�ƻƺư�
ƮƷƴǋƹƴƱƸ�ƼƬƳƷƴǃƹǇǁ�ƭƴƺƸƬƾƱƼƴƬƷƺƮ� Ʈ� ǉƶƽƻƱƼƴƸƱƹƾƱ(� Ɠ(ſ(� ſƼƱǃƴ'
ƹƬ&� ƕ(ƀ(� ƏƭưƿƼƬǁƸƬƹƺƮƬ&� Ə(Ƒ(� ƑƺƷƶƺƮ&� Ə(ſ(� žƬưƲƴƱƮ� ƞƾƺƸƬƾƺƷƺƯƴǋ(�
,*+25,4�+0'+3(�

1(� ƙƴƾƼƺƹƴƹ� Ə(Ƒ(&� ƞƺƭƶƴƹƬ� ƚ(Ə(&� ƜƺƸƱǅƴƶƺƮƬ� ƚ(Ɩ(&� ƒƸƴƾƼƴƱƮƬ�
Ƙ(Ə(�ƖƽƻƺƷǈƳƺƮƬƹƴƱ� ƶƺƸƻǈǊƾƱƼƹƺƵ�ƸƴƶƼƺƾƺƸƺƯƼƬǀƴƴ� ưƷǋ� ƺǂƱƹƶƴ�
ƶƬǃƱƽƾƮƬ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�ƺƭƼƬƭƺƾƶƴ�ƳƿƭƬ�ƻƼƴ�ƴƽƻƺƷǈƳƺƮƬƹƴƴ�ƽƺ'
ƮƼƱƸƱƹƹǇǁ�ƴƹƽƾƼƿƸƱƹƾƺƮ(�Ʃƹưƺưƺƹƾƴǋ�mh]Zr(�,*+25�+4�(,,',0(�

2(� Lb\n\\b� >(� PbmZe� inei� ma^kZir4� ablmhiZmaheh`r� Zg]�
ablmh[Z\m^kbheh`r'[Zl^]� `nb]^ebg^l� mh� mk^Zm� m^^ma� pbma� ]^^i� \Zkb^l�
Zg]� inei� ^qihlnk^�>(� Lb\n\\b&� D(@(� Mbjn^bkZ&� S(� Fb&� @(L(� NZr� DhnkgZe� h_�
>^gmblmkr(�,*+35�204�.+'/,(�

3(�=Zg]^bkh�A(N(&�GhnkZ'H^mmh�=(&�>�;ef^b]Z'=hnmh�L(M(&�;sZf[ncZ'
DÌgbhk�H&(�̂ m�Ze(�=rmhmhqb\bmr&�̀ ^ghmhqb\bmr�Zg]�Zgmb[Z\m^kbZe�̂ __^\mbo^g^ll�
h_�Z�[bh\^kZfb\�^g]h]hgmb\�l^Ze^k(�Cgm�?g]h]�D(�,*+/(�;n`+1(�

+*(� Ebf� L(D(&� Mabg� D(B(� =rmhmhqb\bmr� h_� Z� gho^e� fbg^kZe� mkbhqb]^�
Z``k^`Zm^'[Zl^]�khhm�\ZgZe�l^Ze^k(�>^gm�GZm^k�D(�,*+.5�--4�-+-'�-+2(�

++(� B^ll� >(&� Mhehfhg� ?(&� Mi^Zkl� L(&� B^� D(� L^mk^ZmZ[bebmr� h_� Z�
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Abstract:
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Materials and methods.�;�\ebgb\Ze�lmn]r&�bg�pab\a�02�iZmb^gml�pbma�l^jn^eZ^�h_�]^gmZe�\Zkb^l�p^k^�̂ qZfbg^](�Na^�_heehpbg`�
f^mah]l�p^k^�nl^]4\ebgb\Ze�f^mah]&�kh^gm`^gheh`b\Ze�f^mah]&�iaZkfZ\h^ib]^fbheh`b\Ze�f^mah]&�^qi^km�cn]`^f^gml&�
fZma^fZmb\Ze�lmZmblmb\l(
Results.� ;� li^\mknf� h_� ZgZe`^lb\l� _hk� l^e_'f^]b\Zmbhg� h_� ]^gmZe� iZbg� bg\en]^]� 2� f^]b\Zmbhgl5� 3,(0�� h_� pab\a� Zk^�
ghglm^khb]Ze�Zgmb'bgɘZffZmhkr�]kn`l(�JZmaheh`r�h_�`Zlmkbmbl� bg� ma^�iZlm�f^]b\Ze�ablmhkr�pZl� b]^gmbɗ^]� bg�-3(1���/(3��
h_� ma^�iZmb^gml(�JZbg�pZl� k^\hk]^]� bg�13(.���/(.��h_� ma^�iZmb^gml(�;_m^k�aZobg`�ɗgbla^]� ma^� mk^Zmf^gm�ZgZe`^lb\�pZl�
ik^l\kb[^]� bg�.,(0���.(,��h_� ma^�\Zl^l(�;gZe`^lb\l�p^k^� mZd^g�[r�1-(/���/(.��h_� ma^�iZmb^gml�pbma�ihlm^g]h]hgmb\�
iZbg(�Na^�\hgg^\mbhg�[^mp^^g�ma^�ZgZe`^lb\�l�ǟlmk^g`maǠ�Zg]�ma^�ln[c^\mbo^�Zll^llf^gm�h_�bml�^_ɗ\Z\r�pZl�b]^gmbɗ^]4�
k�7�%*(-+�i�7�*(*-/(
Conclusions.�Cg�fhlm�\Zl^l�iZbg�l^o^kbmr�[^_hk^�Zg]�Z_m^k�̂ g]h]hgmb\�mk^Zmf^gm�\Zg�[^�̂ oZenZm^]�Zl�fh]^kZm^(�E^mhkheZ\�
"/+&3�#�bl�nl^]�Zl�Z�ik^_^kk^]�f^]b\Zmbhg�_hk�l^e_'a^ei�[r�ma^�iZmb^gml�pbma�]^gmZe�iZbg(�C[nikh_^g�"/0&.�#�Zg]�d^mhkheZ\�
"--&-�#�Zk^�ik^l\kb[^]�[r�]h\mhkl�Zl�Zg�ZgZe`^lb\�Z_m^k�^g]h]hgmb\�mk^Zmf^gm�bg�fhlm�\Zl^l(
Bhp^o^k&�iZmb^gml�h_m^g�]h�ghm�_heehp�]h\mhkl��hk]^kl�Zg]�\ahhl^�hma^k�ghglm^khb]Ze�Zgmb'bgɘZffZmhkr�]kn`l�Zl�Z�l^e_'
f^]b\Zmbg`�_hk�ik^o^gmbg`�ma^�iZbg(�;�ik^l\kbimbhg�iZmm^kg�h_�ZgZe`^lb\�]kn`l�_hk�ma^�ik^o^gmbhg�Zg]�fZgZ`^f^gm�h_�iZbg�
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Z_m^k�̂ g]h]hgmb\�mk^Zmf^gm�bl�bgmkh]n\^]4�_hk�fh]^kZm^�iZbg�ǜ�b[nikh_^g�hk�iZkZ\^mZfhe&�_hk�l^o^k^�iZbg�ǜ�d^mhikh_^g�_hk�
ma^�iZmb^gml�pbma�lhfZmb\�lrlm^f�]blhk]^k�hk�d^mhkheZ\�_hk�ma^�iZmb^gml�pbmahnm�lhfZmb\�lrfimhf�]blhk]^k(
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Received:�*/(*3(,*,*5�revised:�+0(++(,*,*5�accepted:�,*(++(,*,*(
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ƷƱƹƺ&� ǃƾƺ� ƹƬ�ƸƺƸƱƹƾ� ƺƭƼƬǅƱƹƴǋ� ƶ� ƮƼƬǃƿ'ƽƾƺƸƬƾƺƷƺƯƿ�
ƭƺƷǈ�ƴƽƻǇƾǇƮƬƷƴ�1-&/���/&.��ƻƬǂƴƱƹƾƺƮ(�ƑƸƱƽƾƱ�ƽ�ƾƱƸ&�
ƺƭƼƬǅƬƱƾ�ƹƬ�ƽƱƭǋ�ƮƹƴƸƬƹƴƱ&�ǃƾƺ�ƴƹƾƱƹƽƴƮƹƺƽƾǈ�ƭƺƷƴ&�
ƽƿƭǆƱƶƾƴƮƹƺ� ƺǂƱƹǌƹƹƿǊ&� ƶƬƶ� ƽƬƸƴƸ� ƻƬǂƴƱƹƾƺƸ&� ƾƬƶ�
ƴ� ƮƼƬǃƺƸ&� ƸƺƲƹƺ� ƺǁƬƼƬƶƾƱƼƴƳƺƮƬƾǈ&� ƶƬƶ� ƿƸƱƼƱƹƹƿǊ(�
ƛƾƸƱǃƬƱƾƽǋ� ƹƬƷƴǃƴƱ� ƻƼǋƸƺƵ� ƶƺƼƼƱƷǋǂƴƺƹƹƺƵ� ƽƮǋƳƴ�
ƽƼƱưƹƱƵ�ƽƾƱƻƱƹƴ�ƸƱƲưƿ�ƽƬƸƺƺǂƱƹƶƺƵ�ƭƺƷƴ�ƻƬǂƴƱƹƾƺƸ�
ƴ�ƺǂƱƹƶƺƵ�ƴƹƾƱƹƽƴƮƹƺƽƾƴ�ƭƺƷƴ�ƮƼƬǃƺƸ�ƻƺ�ƮǇƼƬƲƱƹƴǊ�
ƷƴǂƬ�ƻƬǂƴƱƹƾƬ(�ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƺǂƱƹƶƬ�ƴƹƾƱƹƽƴƮƹƺƽƾƴ�
ƭƺƷƴ�ƮƼƬǃƺƸ�ƴ�ƻƬǂƴƱƹƾƺƸ�ƽƺƮƻƬưƬƱƾ�"i�6�*&**+#(
ƏƹƬƷǈƯƱƾƴƶƴ� ƻƼƴƹƴƸƬƷ� ƾƺƷǈƶƺ� ƶƬƲưǇƵ� ƮƾƺƼƺƵ� ƻƬ'

ǂƴƱƹƾ&� ƴƽƻǇƾǇƮƬǊǅƴƵ� ƭƺƷǈ(� ƜƼƱƻƬƼƬƾƬƸƴ� ưƷǋ� ƽƬƸƺ'
ƷƱǃƱƹƴǋ�ƳƿƭƹƺƵ�ƭƺƷƴ�ưƺ�ƺƭƼƬǅƱƹƴǋ�ƶ�ƮƼƬǃƿ'ƽƾƺƸƬƾƺ'
ƷƺƯƿ�ƭǇƷƴ4�ſƱƾƺƼƺƷ&�ſƱƾƬƹƺƮ&�ƚƿƼƺǀƱƹ&�ƚƺ'ƤƻƬ&�ƚƬƵƳ&�
ƏƹƬƷǈƯƴƹ&� ƏƷƶƬ'ƕƱƷǈƾǂƱƼ&� ƟƱƸƻƬƷƯƴƹ� U+*W� "Ɲƴƽ(� +#(� Ƒ�
ƭƺƷǈǄƴƹƽƾƮƱ�ƽƷƿǃƬƱƮ�ƻƼƱƻƬƼƬƾǇ�ƻƼƴƹƴƸƬƷƴƽǈ�ƭƺƷƱƱ�,�
ƼƬƳ�Ʈ�ƽƿƾƶƴ&�ưƷƴƾƱƷǈƹƺƽƾǈǊ�Ʈ�ƽƼƱưƹƱƸ�-�ưƹǋ(
ƜƺƽƷƱ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƮƼƬǃƴ'ƽƾƺƸƬƾƺƷƺ'

Ưƴ�Ʈ�.,��ƽƷƿǃƬƱƮ�ƹƬƳƹƬǃƬƷƴ�ƻƬǂƴƱƹƾƬƸ�ƺƭƱƳƭƺƷƴƮƬǊ'
ǅƴƵ�ƻƼƱƻƬƼƬƾ(�ƣƬǅƱ�ƮƽƱƯƺ�ǉƾƺ�ƭǇƷ�ƴƭƿƻƼƺǀƱƹ�ƴ�ƶƱƾƺ'
ƼƺƷƬƶ(�Ƒ�ƭƺƷǈǄƴƹƽƾƮƱ�ƽƷƿǃƬƱƮ�ƻƼƱƻƬƼƬƾǇ�ƹƬƳƹƬǃƬƷƴƽǈ�
ƽ�ƶƼƬƾƹƺƽƾǈǊ�,�ƼƬƳƬ�Ʈ�ƽƿƾƶƴ&�ƶƿƼƽƺƸ�+'/�ưƹƱƵ&�ƴ�ƾƺƷǈƶƺ�
Ʈ�ƶƬƲưƺƸ�ƾƼƱƾǈƱƸ�ƽƷƿǃƬƱ�ƻƼƱƻƬƼƬƾ�ƭǇƷ�ƼƱƶƺƸƱƹưƺƮƬƹ�
�ƻƺ�ƾƼƱƭƺƮƬƹƴǊ�(
ƠƬƶƾƴǃƱƽƶƴ�ƭƺƷǈ�ƻƺƽƷƱ�ƻƷƺƸƭƴƼƺƮƬƹƴǋ�ƶƬƹƬƷƺƮ�ƴƽ'

ƻǇƾǇƮƬƷƴ�1-&/���/&.��ƻƬǂƴƱƹƾƺƮ(�ƖƹƾƱƹƽƴƮƹƺƽƾǈ�ƭƺƷƴ�
ƻƺ�ƽƿƭǆƱƶƾƴƮƹƺƵ�ƺǂƱƹƶƱ�ƻƬǂƴƱƹƾƺƮ�ƽƺƽƾƬƮƷǋƷƬ�.�ƭƬƷƷƬ�
ƻƺ�+*'ƾƴƭƬƷƷǈƹƺƵ�ǄƶƬƷƱ�"Ɲƴƽ(�,#(
ƛƭƼƬǅƬƱƾ�ƮƹƴƸƬƹƴƱ�ǀƬƶƾ�ƹƱƽƺƺƾƮƱƾƽƾƮƴǋ�ƹƬƳƹƬǃƱ'

ƹƴƵ�ƮƼƬǃƬ�ƴ�ǀƬƶƾƴǃƱƽƶƺƯƺ�ƻƼƴǌƸƬ�ƷƱƶƬƼƽƾƮƱƹƹǇǁ�ƻƼƱ'
ƻƬƼƬƾƺƮ� ƻƬǂƴƱƹƾƬƸƴ&� ƾ(Ʊ(� ƻƬǂƴƱƹƾǇ� ƽƬƸƺƽƾƺǋƾƱƷǈƹƺ�
ƶƺƼƼƱƶƾƴƼƿǊƾ�ƮƼƬǃƱƭƹǇƱ�ƹƬƳƹƬǃƱƹƴǋ�"Ɲƴƽ(�+#(
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ƩǀǀƱƶƾƴƮƹƺƽƾǈ�ƷƱƶƬƼƽƾƮƱƹƹƺƵ�ƾƱƼƬƻƴƴ�ƹƱƽƾƱƼƺƴư'
ƹǇƸƴ�ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇƸƴ�ƻƼƱƻƬƼƬƾƬƸƴ� Ʈ� ƭƺƷǈ'
ǄƴƹƽƾƮƱ�ƽƷƿǃƬƱƮ�ƻƬǂƴƱƹƾǇ�ǁƬƼƬƶƾƱƼƴƳƺƮƬƷƴ�ƺƾ��ƿưƺƮ'
ƷƱƾƮƺƼƴƾƱƷǈƹƺƵ�� ưƺ� �ƺƾƷƴǃƹƺƵ�&� ƾƺƷǈƶƺ� Ʈ� 0�� ƽƷƿǃƬƱƮ�
ǉǀǀƱƶƾ� ƭǇƷ� ƺǂƱƹǌƹ� ƶƬƶ� ƹƱƿưƺƮƷƱƾƮƺƼƴƾƱƷǈƹǇƵ(� ƜƼƴ�
ƺǂƱƹƶƱ�ưƴƹƬƸƴƶƴ�ƭƺƷƴ�ƭǇƷƺ�ƿƽƾƬƹƺƮƷƱƹƺ&�ǃƾƺ�ƶ�/�ƽƿƾ'
ƶƬƸ�ƴƹƾƱƹƽƴƮƹƺƽƾǈ�ƭƺƷƴ�ƺǂƱƹƴƮƬƷƬƽǈ�Ʈ�ƼƬƵƺƹƱ�+�ƭƬƷƷƬ�
ƻƺ�+*'ƾƴƭƬƷƷǈƹƺƵ�ǄƶƬƷƱ&�Ƭ�ƶ�1�ƽƿƾƶƬƸ�ƭƺƷǈ�ƻƺƷƹƺƽƾǈǊ�
ƴƽǃƱƳƬƷƬ(
ƚƬ� ǀƺƹƱ� ƻƼƴǌƸƬ� ƬƹƬƷǈƯƱƾƴƶƺƮ� ƻƺƭƺǃƹǇƱ� ǉǀǀƱƶƾǇ�

ƭǇƷƴ�ƳƬƼƱƯƴƽƾƼƴƼƺƮƬƹǇ�ƿ�ƶƬƲưƺƯƺ�ƾƼƱƾǈƱƯƺ�ƻƬǂƴƱƹƾƬ(�
Ƒ� ƭƺƷǈǄƴƹƽƾƮƱ� ƽƷƿǃƬƱƮ� "3.&,�#� ǉƾƺ� ƭǇƷƴ� ưƴƽƻƱƻƽƴ'
ǃƱƽƶƴƱ� ƼƬƽƽƾƼƺƵƽƾƮƬ� "ƴƳƲƺƯƬ&� ƺƾƼǇƲƶƬ&� ǃƿƮƽƾƮƺ� ưƬƮ'
ƷƱƹƴǋ�ƴƷƴ�ƼƬƽƻƴƼƬƹƴǋ� Ʈ�ƲƴƮƺƾƱ�ƴ� ƾ(ư(#(�ƜƼƺǋƮƷƱƹƴƱ� ƿ�
ƻƬǂƴƱƹƾƺƮ�ƹƱƲƱƷƬƾƱƷǈƹǇǁ�ǉǀǀƱƶƾƺƮ�ƹƬ�ƻƼƴƸƱƹǋƱƸǇƱ�
ƷƱƶƬƼƽƾƮƱƹƹǇƱ� ƻƼƱƻƬƼƬƾǇ� ƹƬǁƺưƴƷƺƽǈ� Ʈ� ƻƼǋƸƺƵ� ƽƷƬ'
ƭƺƵ� ƶƺƼƼƱƷǋǂƴƺƹƹƺƵ� ƳƬƮƴƽƴƸƺƽƾƴ� ƺƾ� ưƷƴƾƱƷǈƹƺƽƾƴ�
ƻƼƴǌƸƬ�ƻƼƱƻƬƼƬƾƬ� "� 5�i�7�*&*3/#(�ƣƬƽƾƺƾƬ�ƹƱƲƱƷƬƾƱƷǈ'
ƹǇǁ�ǉǀǀƱƶƾƺƮ�ƹƬ�ƸƱƾƬƸƴƳƺƷ�ƹƬƾƼƴǋ�"ƏƹƬƷǈƯƴƹ#ǜ�.*�&�
ƹƬ�ƴƭƿƻƼƺǀƱƹ�ǜ�--�&�ƹƬ�ƶƱƾƺƼƺƷƬƶ�ǜ�-2�(
ƚƬ� ƺƽƹƺƮƬƹƴƴ� ƻƼƺƬƹƬƷƴƳƴƼƺƮƬƹƹǇǁ� ưƬƹƹǇǁ� ƭǇƷ�

ƼƬƳƼƬƭƺƾƬƹ� ƬƷƯƺƼƴƾƸ� ƹƬƳƹƬǃƱƹƴǋ� ƬƹƬƷǈƯƱƾƴƶƺƮ� ƻƬ'
ǂƴƱƹƾƬƸ� ƻƺƽƷƱ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƽ� ƿǃǌƾƺƸ�
ƽƺƻƿƾƽƾƮƿǊǅƱƵ� ƻƬƾƺƷƺƯƴƴ(� ƜƬǂƴƱƹƾƬƸ� ƽƺ� ƽƼƱưƹƱƵ�
ƴƹƾƱƹƽƴƮƹƺƽƾǈǊ�ƭƺƷƴ� ƮƹƱ� ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ� ƽƺƻƿƾƽƾƮƿ'
ǊǅƱƵ� ƻƬƾƺƷƺƯƴƴ� ƲƱƷƿưƺǃƹƺ'ƶƴǄƱǃƹƺƯƺ� ƾƼƬƶƾƬ� ƹƬƸƴ�
ƻƼƱưƷƺƲƱƹ�ƴƭƿƻƼƺǀƱƹ�"ƻƺ�,**�ƸƯ�ƻƼƴ�ƭƺƷǋǁ�ƹƱ�ƭƺƷƱƱ�
/�ƾƬƭ()ưƱƹǈ#�ƴ�ƬǂƱƾƬƸƴƹƺǀƱƹ�"ƻƬƼƬǂƱƾƬƸƺƷ#�"ƻƺ�/**�ƸƯ�
ƻƼƴ� ƭƺƷǋǁ&� ƹƱ� ƭƺƷƱƱ� .� ƾƬƭ()ưƱƹǈ#(� ƜƬǂƴƱƹƾƬƸ� ƽ� ƮǇƼƬ'
ƲƱƹƹǇƸ�ƭƺƷƱƮǇƸ�ƽƴƹưƼƺƸƺƸ�ƴ�ƻƬƾƺƷƺƯƴƱƵ�ƲƱƷƿưƺǃƹƺ'
ƶƴǄƱǃƹƺƯƺ� ƾƼƬƶƾƬ� ƼƱƶƺƸƱƹưƺƮƬƹ� ƶƱƾƺƻƼƺǀƱƹ� "ƻƺ� +**�
ƸƯ�ƻƼƴ�ƭƺƷǋǁ&�ƹƱ�ƭƺƷƱƱ�-�ƾƬƭ()ưƱƹǈ#&�Ƭ�ƻƼƴ�ƺƾƽƿƾƽƾƮƴƴ�
ƻƺƼƬƲƱƹƴǋ� ƲƱƷƿưƺǃƹƺ'ƶƴǄƱǃƹƺƯƺ� ƾƼƬƶƾƬ� ǜ� ƶƱƾƺƼƺƷƬƶ�
"ƻƺ�+*�ƸƯ�ƻƼƴ�ƭƺƷǋǁ&�ƹƱ�ƭƺƷƱƱ�.�ƾƬƭ()ưƱƹǈ&�ƹƱ�ƭƺƷƱƱ�/�
ưƹƱƵ#�ƴ� ƶƱƾƺƻƼƺǀƱƹ� "ƻƺ�+**�ƸƯ�ƻƼƴ�ƭƺƷǋǁ&�ƹƱ�ƭƺƷƱƱ�-�
ƾƬƭ()ưƱƹǈ#�"Ɲƴƽ(�-#(

ƜƑƟƁƕƓƔƛƗƬ
ƝƱƳƿƷǈƾƬƾƬƸƴ�ƻƼƺƮƱưƱƹƹƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƿƽƾƬƹƺƮ'

ƷƱƹƺ&� ǃƾƺ�ƮǇƭƺƼ�ƻƼƱƻƬƼƬƾƬ�ƮƼƬǃƬƸƴ�ưƷǋ�ƶƿƻƴƼƺƮƬƹƴǋ�
ƭƺƷƴ�ƻƺƽƷƱ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƹƱ�ƮƽƱƯưƬ�ƻƼƺ'
Ʈƺưƴƾƽǋ�Ʈ�ƽƺƺƾƮƱƾƽƾƮƴƴ�ƽ�ƺƽƺƭƱƹƹƺƽƾǋƸƴ�ƾƱǃƱƹƴǋ�ƻƬ'
ƾƺƷƺƯƴǃƱƽƶƺƯƺ�ƻƼƺǂƱƽƽƬ�ƿ�ưƬƹƹƺƯƺ�ƻƬǂƴƱƹƾƬ�ƴ�ƿǃƱƾƺƸ�
ƹƬƷƴǃƴǋ�ƿ�ƹƱƯƺ�ƽƺƻƿƾƽƾƮƿǊǅƴǁ�ƽƺƸƬƾƴǃƱƽƶƴǁ�ƳƬƭƺƷƱ'
ƮƬƹƴƵ&�ƺƽƺƭƱƹƹƺ�ƾƬƶƴǁ�ƶƬƶ&�ƯƬƽƾƼƴƾ&�ǋƳƮƱƹƹƬǋ�ƭƺƷƱƳƹǈ(�
ƑƸƱƽƾƱ�ƽ�ƾƱƸ&�ƺƭƼƬǅƬƱƾ�ƹƬ�ƽƱƭǋ�ƮƹƴƸƬƹƴƱ&�ǃƾƺ�ƻƬǂƴ'
ƱƹƾǇ�ǃƬƽƾƺ�ƹƱ�ƮǇƻƺƷƹǋǊƾ�ƮƼƬǃƱƭƹǇƱ�ƹƬƳƹƬǃƱƹƴǋ�ƴ�ưƷǋ�
ƶƿƻƴƼƺƮƬƹƴǋ�ƭƺƷƴ�ƻƼƺƮƺưǋƾ�ƽƬƸƺƷƱǃƱƹƴƱ�ưƼƿƯƴƸƴ�ƹƱ'
ƽƾƱƼƺƴưƹǇƸƴ� ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹǇƸƴ� ƻƼƱƻƬƼƬƾƬ'
Ƹƴ(�ƚƬ�ǀƺƹƱ�ƻƼƴǌƸƬ�ƬƹƬƷǈƯƱƾƴƶƺƮ�ƿ�ƶƬƲưƺƯƺ�ƾƼƱƾǈƱƯƺ�
ƻƬǂƴƱƹƾƬ�ƭǇƷƴ�ƳƬƼƱƯƴƽƾƼƴƼƺƮƬƹǇ�ƻƺƭƺǃƹǇƱ�ǉǀǀƱƶƾǇ&�
Ʈ�ƭƺƷǈǄƴƹƽƾƮƱ�ƽƷƿǃƬƱƮ�ǉƾƺ�ƭǇƷƴ�ưƴƽƻƱƻƽƴǃƱƽƶƴƱ�ƼƬƽ'
ƽƾƼƺƵƽƾƮƬ(� ƜƼƺǋƮƷƱƹƴƱ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƹƱƲƱƷƬƾƱƷǈƹǇǁ�
ǉǀǀƱƶƾƺƮ�ƹƬ�ƻƼƴƸƱƹǋƱƸǇƱ�ƷƱƶƬƼƽƾƮƱƹƹǇƱ�ƻƼƱƻƬƼƬƾǇ�
ƹƬǁƺưƴƷƺƽǈ�Ʈ�ƻƼǋƸƺƵ�ƽƷƬƭƺƵ�ƶƺƼƼƱƷǋǂƴƺƹƹƺƵ�ƳƬƮƴƽƴ'
Ƹƺƽƾƴ�ƺƾ�ưƷƴƾƱƷǈƹƺƽƾƴ�ƻƼƴǌƸƬ�ƻƼƱƻƬƼƬƾƬ(�Ɯƺ�ƼƱƳƿƷǈ'
ƾƬƾƬƸ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƭǇƷƴ�ƻƼƱưƷƺƲƱƹǇ�ƼƱƶƺƸƱƹưƬǂƴƴ�
ƻƺ� ƹƬƳƹƬǃƱƹƴǊ� ƬƹƬƷǈƯƱƾƴƶƺƮ� ưƷǋ� ƶƿƻƴƼƺƮƬƹƴǋ� ƭƺƷƴ�
ƻƺƽƷƱ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ƻƬǂƴƱƹƾƬƸ�ƽ�ƿǃǌƾƺƸ�
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Рис. 1. Перечень принимаемых лекарственных 
препаратов по поводу зубной боли 

на различных этапах лечения.

Fig. 1. A list of medications that are used to control 
dental pain on various treatment stages.

Ȼɚɥɥɵ

ȼɪɟɦɹ

Рис. 2. Динамика интенсивности зубной 
боли в различных точках исследования.

Fig. 2. Dynamics of pain intensity 
in various parts of research.

Рис. 3. Алгоритм выбора препарата для 
купирования боли после эндодонтического 

лечения с учётом общесоматического статуса.

Fig. 3. The algorithm of choosing medication 
for the prevention and management 

of pain after endodontic treatment in 
accordance to general somatic status.
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Abstract:
Aim.�Ɵh�\Zkkr�hnm�Z�\hfiZkZmbo^�Zll^llf^gm�h_�ma^�\aZg`^�bg�ma^�iZbg�mak^lahe]�"bg�m^kfl�h_�^e^\mkhh]hgmhf^mkr#&�ma^�
R'kZr�pb]ma�h_�ma^�khhm�\ZgZe�bg�ma^�Zi^q�Zk^Z�Zg]�ma^�gZmnk^�h_�ma^�iZbg�l^glZmbhg�h_�ma^�\^gmkZe�bg\blhkl�bg�\abe]k^g�Z`^]�
0(/'+/�r^Zkl(
Materials and methods.�Q^�^qZfbg^]�,2*�m^^ma�bg�,2*�\abe]k^g�_khf�0(/�mh�+/�r^Zkl�he]�"\^gmkZe�bg\blhkl#(�JZmb^gml�Zk^�
]bob]^]�[r�Z`^�bgmh�/�`khnil4�+�ǜ�0(/'1�r^Zkl�he]5�,�ǜ�1'2�r^Zkl�he]5�-�ǜ�3'+*�r^Zkl�he]5�.�ǜ�++'+,�r^Zkl�he]5�/�ǜ�+-'+/�
r^Zkl�he](�Na^�iZmb^gml�ng]^kp^gm�^e^\mkhh]hgmhf^mkr�"?IG#&�mh�f^Zlnk^�ma^�l^glbmbobmr�mak^lahe]�h_�ma^�lmn]b^]�mhhma&�
ma^�ln[c^\mbo^�l^glZmbhgl�pbma�?IG�p^k^�Zll^ll^]&�Zg]�ma^�pb]ma�h_�ma^�Zib\Ze�iZkm�h_�ma^�khhm�\ZgZe�pZl�]^m^kfbg^]&�
Z\\hk]bg`�mh�ma^�]ZmZ�h_�bgmkZhkZe�lb`ambg`�kZ]bh`kZiar(
Results.�Na^�lmn]r�lmn]b^]�ma^�ikh\^ll�h_� m^^mabg`�Zg]�_hkfZmbhg�h_� m^^ma� bg�]rgZfb\l� _khf�0(/� mh�+/�r^Zkl� bg�/�Z`^�
`khnil(�=aZg`^l�bg�^e^\mkh]hgmhf^mkr�"?IG#�Zk^�lb`gbɗ\Zgm�_khf�+.*(-2�Ŭ;�".(/�r^Zkl#�mh�,.(-2�Ŭ;�"+/�r^Zkl#�ǜ�Zo^kZ`^�
]ZmZ(�Na^�k^eZmbhglabi�[^mp^^g�Z`^�Zg]�ma^�pb]ma�h_�ma^�khhm�\ZgZe�bg�ma^�Zk^Z�h_�ma^�Zi^q&�pab\a�bl�Zelh�\aZkZ\m^kbs^]�
[r�Z�`kZ]nZe� gZkkhpbg`&� aZl�[^^g� mkZ\^](�Jnei�iZbg�pbma�?IG�[^\hf^l�\e^Zk^k� Zg]�fhk^� lahkm'ebo^]�pbma� Z`^(� Na^�
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\hkk^eZmbhg�[^mp^^g�Z`^�Zg]�iZbg�mak^lahe]�bl�e^ll�ikhghng\^]�".+�#�maZg�[^mp^^g�Z`^�Zg]�Zib\Ze�\ZgZe�pb]ma�"1,�#(
Conclusions.�Na^�fZbg�khe^� bg�ma^�l^glbmbobmr�h_� ma^�mhhma� bl�ieZr^]�[r�ma^�;']^emZ�Zg]�=�g^ko^�ɗ[^kl�h_�ma^�inei(�Na^�
ia^ghf^ghg�h_�Z�]^\k^Zl^�bg�ma^�iZbg�l^glbmbobmr�mak^lahe]�h_�i^kfZg^gm�m^^ma�]nkbg`�^e^\mkh]hgmhf^mkr�bg�ma^�ikh\^ll�
h_�khhm�_hkfZmbhg�]n^�mh�ma^�k^Z\mbhg�h_�='ɗ[^kl�pZl�^lmZ[ebla^](

Keywords:�^e^\mkh]hgmhf^mkr&�;']^emZ�Zg]�=�g^ko^�ɗ[^kl(

Received:�+0(*3(,*,*5�revised:�,-(++(,*,*5�accepted:�*+(+,(,*,*(

=hgɔb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɘb\m�h_�bgm^k^lml(
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EnebdhoZ(�Na^�ia^ghf^ghg�h_�]^gmZe�inei�l^glbmbobmr� bg� ma^� _hkfZmbhg�h_�i^kfZg^gm� m^^ma(�?g]h]hgmb\l� mh]Zr(�,*,*5�
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ƐƺƷƱƮƺƱ� ƺǅƿǅƱƹƴƱ� ǉƮƺƷǊǂƴƺƹƹƺ� ǋƮƷǋƱƾƽǋ� ƻƱƼ'
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ǉƷƱƶƾƼƺƺưƺƹƾƺƸƱƾƼƴƴ� "Ʃƛƙ#� ưƱƸƺƹƽƾƼƴƼƿƱƾ� ƿƳƶƬǋ�
ƳƺƹƬ�ƭƺƷƱƮƺƯƺ�ƻƺƼƺƯƬ�Ʈ�,'0�ƸƶƏ�ƳưƺƼƺƮǇǁ�ƻƱƼƱưƹƴǁ�Ƴƿ'
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ƹƬ� ƿƼƺƮƹƱ�+**',**�Ƹƶ;� U/W(�ƜƿƷǈƻƬ&� ƮƺƽƻƼƴƹƴƸƬǋ� ƾƬƶ'
ƾƴƷǈƹƺƱ&� ƾƱƸƻƱƼƬƾƿƼƹƺƱ� ƴ� ǉƷƱƶƾƼƴǃƱƽƶƺƱ� ƼƬƳưƼƬ'
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ƻƺƸƱǅƬǊƾƽǋ�ƹƱƼƮǇ�ƽƱƼưǂƱƮƴƹǇ�ƻƿƷǈƻǇ�ƴƳ�ƞ'ƮƺƷƺƶƺƹ�
ƮƸƱƽƾƱ� ƽ� ƽƺƽƿưƬƸƴ� U+*W(� ƑƾƺƼƴǃƹǇƵ� ǂƱƸƱƹƾ� ƿǃƬƽƾƮƿ'
Ʊƾ� Ʈ� ƽƺƳưƬƹƴƴ� ƬƻƴƶƬƷǈƹƺƯƺ� ƽƿƲƱƹƴǋ� U++&� +,W(�ƚƬƷƴǃƴƱ�
ƿ� ƬƻƱƶƽƬ� ƸƴƱƷƴƹƺƮǇǁ� Ə'ưƱƷǈƾƬ'ƮƺƷƺƶƺƹ� ƹƱ� ưƺƶƬƳƬƹƺ(�
ƐƺƷƱƮǇƱ�ƮƺƷƺƶƹƬ�;'ưƱƷǈƾƬ�ƽƷƱƯƶƬ�ƸƴƱƷƴƹƴƳƴƼƺƮƬƹǇ�ƴ�
ƹƬǁƺưǋƾƽǋ�Ʈ� ƶƺƼƺƹƶƱ&�ƴƸƱǊƾ�ƭƺƷƱƱ�ƮǇƽƺƶƿǊ�ƽƶƺƼƺƽƾǈ�
ƻƼƺƮƺưƴƸƺƽƾƴ(� ƛƹƴ� ƼƱƬƯƴƼƿǊƾ� ƹƬ� ƴƸƻƿƷǈƽƹǇƵ� ƾƺƶ&�
ƶƬƶ� ƺƽƾƼƺƱ� ƭƺƷƱƮƺƱ� ƺǅƿǅƱƹƴƱ(� ƞ'ƮƺƷƺƶƹƬ� ƻƱƼƱưƬǊƾ�
ƻƺƳưƹǊǊ&�ƸǋƯƶƿǊ�ƴ�ƹƱǃƱƾƶƿǊ�ƭƺƷǈ(�ƖƹƾƱƼƱƽƹƺ&�ǃƾƺ�ƮƽƱ�
ƳƬƼƿƭƱƲƹǇƱ�ƬƮƾƺƼǇ4�<chkg�B(�"+3/-#�U+-W&�Gnf_hk]�D(G(�
"+30,#�U+.W&�=a^g�?(�",**3#�U+/W&�DZ_ZksZ]^a�ƚ(�",*+*#�U+0W&�
=ha^g�",**,#�U1W&�L^Z]^k�;(�",*+1#�U+1W�ƼƬƽƽƸƬƾƼƴƮƬǊƾ�
ƸƱǁƬƹƴƳƸǇ� ǉƷƱƶƾƼƺƺưƺƹƾƺƸƱƾƼƴƴ� ƽ� ƻƺƳƴǂƴƵ� ƾƱƺƼƴƴ�
<k¶gglmkÈf�G(� U+2W&�ƶƬƶ�ưƱƹƾƴƹƹƿǊ�ƽƾƴƸƿƷǋǂƴǊ�\�ƿƻƺ'
ƼƺƸ� ƹƬ� Ə'ưƱƷǈƾƬ� ƮƺƷƺƶƹƬ� ƴ� ƶƬƶ� ?JN� "Ɠe^\mkb\Ze� JneiZe�
N^lm#(� ƕƬƼƿƭƱƲƹǇƱ� ƴƽƽƷƱưƺƮƬƾƱƷƴ� ƺƻƿƽƶƬǊ� ƼƱƬƶǂƴǊ�
ƭƺƷƱƮǇǁ�ƞ'ƮƺƷƺƶƺƹ&�ƽƺƽƾƬƮƷǋǊǅƴǁ�ƺƽƹƺƮƹƿǊ�ƹƱƼƮƹƿǊ�
ƽƾƼƿƶƾƿƼƿ� ƳƿƭƬ(� ƖƹƾƱƼƱƽƹƺ&� ǃƾƺ� ?JN� ƽǃƴƾƬƱƾƽǋ� ƸƬƷƺ'
ǂƱƹƹǇƸ�ƾƱƽƾƺƸ�ưƷǋ�ƮƼƱƸƱƹƹǇǁ�ƳƿƭƺƮ�ƴƷƴ�ƻƺƽƾƺǋƹƹǇǁ�
Ʈ�ƻƱƼƴƺư�ƻƼƺƼƱƳǇƮƬƹƴǋ�U+3&�,*W(�ƙƹƺƯƴƱ�ưƱƾƴ�ƽ�ƴƹƾƬƶƾ'
ƹǇƸƴ�ƳƿƭƬƸƴ�ƹƱ�ƺƾƮƱǃƬǊƾ�ƹƬ�?JN�ưƬƲƱ�ƹƬ�ƿƮƱƷƴǃƱƹƹǇƱ�

ƽƾƴƸƿƷǋǂƴƺƹƹǇƱ�ƾƺƶƴ�U,+W(�ƙǇ�ƽǃƴƾƬƱƸ&�ǃƾƺ�ưƷǋ�ƼƱƬƶ'
ǂƴƴ� ƮƽƱǁ� ƹƱƵƼƺƼƱǂƱƻƾƺƼƺƮ� Ʈ� ƺƾưƱƷǈƹǇǁ� ƳƿƭƬǁ� ƹƿƲƱƹ�
ƭƺƷƱƱ� ƿƹƴƮƱƼƽƬƷǈƹǇƵ� ƽƾƴƸƿƷǋƾƺƼ� ƻƱƼƱƸƱƹƹƺƯƺ� ƾƺƶƬ�
ƽ� ǄƴƼƺƶƴƸ� ƽƿƸƸƬƼƹǇƸ� ƮƺƳưƱƵƽƾƮƴƱƸ&� ƮƶƷǊǃƬǊǅƴƸ�
ƞ'ƮƺƷƺƶƹƬ(

ƣƔƙƩ
ƜƼƺƮƱƽƾƴ� ƽƼƬƮƹƴƾƱƷǈƹƿǊ� ƺǂƱƹƶƿ� ƴƳƸƱƹƱƹƴǋ� ƭƺƷƱ'

ƮƺƯƺ� ƻƺƼƺƯƬ� "ƻƺ� ƻƺƶƬƳƬƾƱƷǋƸ� ǉƷƱƶƾƼƺƺưƺƹƾƺƸƱƾƼƴƴ#&�
ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƵ�ǄƴƼƴƹǇ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�Ʈ�ƺƭƷƬ'
ƽƾƴ�ƬƻƱƶƽƬ�ƴ�ǁƬƼƬƶƾƱƼƬ�ƭƺƷƱƮƺƯƺ�ƺǅƿǅƱƹƴǋ�ǂƱƹƾƼƬƷǈ'
ƹǇǁ�ƼƱƳǂƺƮ�ƿ�ưƱƾƱƵ�Ʈ�ƮƺƳƼƬƽƾƱ�0&/�ǜ�+/�ƷƱƾ(

ƚƐƠƔƞƗƐƙ�Ɨ�ƚƔƠƜƓƨ
ƐǇƷƺ�ƴƽƽƷƱưƺƮƬƹƺ�,2*�ƳƿƭƺƮ�ƿ�,2*�ưƱƾƱƵ�ƽ�0&/�ưƺ�+/�

ƷƱƾ�"ǂƱƹƾƼƬƷǈƹǇƱ�ƼƱƳǂǇ#(�ƜƬǂƴƱƹƾǇ�ƼƬƳưƱƷƱƹǇ�ƻƺ�ƮƺƳ'
ƼƬƽƾƿ�ƹƬ�/�ƯƼƿƻƻ4�+�ǜ�0&/'1�ƷƱƾ5�,�ǜ�1'2�ƷƱƾ5�-�ǜ�3'+*�ƷƱƾ5�
.�ǜ�++'+,�ƷƱƾ5�/�ǜ�+-'+/�ƷƱƾ(
ƜƺƽƷƱ� ƻƺƷƿǃƱƹƴǋ� ƴƹǀƺƼƸƴƼƺƮƬƹƹƺƯƺ� ưƺƭƼƺƮƺƷǈ'

ƹƺƯƺ� ƽƺƯƷƬƽƴǋ� ƼƺưƴƾƱƷƱƵ&� ƻƼƺƮƺưƴƷƽǋ� ƺƽƸƺƾƼ� ƻƺƷƺ'
ƽƾƴ�ƼƾƬ� ƼƱƭǌƹƶƬ&� ƻƬǂƴƱƹƾǇ�ƴ� ƴǁ� ƼƺưƴƾƱƷƴ�ƴƹƽƾƼƿƶƾƴ'
ƼƺƮƬƷƴƽǈ(� ƖƳƸƱƼƱƹƴǋ� ƻƼƺƮƺưƴƷƴƽǈ� ƹƬ� ǂƱƹƾƼƬƷǈƹƺƸ�
ƮƱƼǁƹƱƸ�ƼƱƳǂƱ(�ƕƿƭǇ�ƴƳƺƷƴƼƺƮƬƷƴƽǈ�ƺƾ�ƽƷǊƹǇ&�ƻƺƼƺƯ�
ƭƺƷƱƮƺƵ� ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾƴ�ƻƿƷǈƻǇ�ƺƻƼƱưƱƷǋƷƽǋ� ƽ� ƻƺ'
ƸƺǅǈǊ� ƬƻƻƬƼƬƾƬ� ưƷǋ� ǉƷƱƶƾƼƺƺưƺƹƾƺƸƱƾƼƴƴ� ƖƑƚ'*+�
ƜƿƷǈƻƺƾƱƽƾ'ƜƼƺ�U,,W&�ƶƺƾƺƼǇƵ�ǁƺƼƺǄƺ�ƳƬƼƱƶƺƸƱƹưƺƮƬƷ�
ƽƱƭǋ�Ʈƺ�ƸƹƺƯƴǁ�ƴƽƽƷƱưƺƮƬƹƴǋǁ�U,-&�,.&�,/&�,0W(�ƖƽƻƺƷǈ'
ƳƿƱƸǇƵ�ƻƿƷǈƻƺƾƱƽƾƱƼ�ƽƺƳưƬƱƾ�ƽƱƼƴǊ�ƴƸƻƿƷǈƽƺƮ�ƻƱƼƱ'
ƸƱƹƹƺƯƺ�ƾƺƶƬ&�ǃƬƽƾƺƾƺƵ�/*�žǂ&�ƷƴǄƱƹƹǇǁ�ƻƺƷǋƼƴƳƬǂƴƴ&�
ƽ� ƻƺƽƾƱƻƱƹƹƺ� ƹƬƼƬƽƾƬǊǅƱƵ� ƽƴƷƺƵ� ƾƺƶƬ� ƻƺ� ǄƶƬƷƱ� ƺƾ�
*� ưƺ� ,**� ƸƶƏ� ưƺ� ƻƱƼƮƺƯƺ� ƺǅƿǅƱƹƴǋ4� ƭƺƷǈ)ƻƼƱưƭƺƷǈ(�
ƏƶƾƴƮƹǇƵ� ǉƷƱƶƾƼƺư� ƹƬǁƺưƴƷƽǋ� Ʈ� ƻƺƷƴǁƷƺƼƮƴƹƴƷƺƮƺƵ�
ƾƼƿƭƶƱ&�Ʈ�ƶƺƾƺƼƿǊ�ƮƮƺưƴƷƽǋ�ƶƺƹƾƬƶƾƹǇƵ�ƯƱƷǈ(�ƒƴƬƸƱƾƼ�
ƬƶƾƴƮƹƺƯƺ�ǉƷƱƶƾƼƺưƬ�ƽƺƽƾƬƮƷǋƷ�.�ƸƸ(�ƜƬƽƽƴƮƹǇƵ�ƸƱ'
ƾƬƷƷƴǃƱƽƶƴƵ�ǉƷƱƶƾƼƺư�ƹƬǁƺưƴƷƽǋ�Ʈ�ƼƿƶƱ�ƴƽƽƷƱưƿƱƸƺ'
Ưƺ(�ƜƼƴ�ƮƺƳƹƴƶƹƺƮƱƹƴƴ�ƻƱƼƮǇǁ�ƺǅƿǅƱƹƴƵ�ƼƱƭǌƹƺƶ�ƴƷƴ�
ƸƱưƽƱƽƾƼƬ�ƺƾƻƿƽƶƬƷƴ�ƶƹƺƻƶƿ&�ƻƼƱƶƼƬǅƬǋ&�ƾƬƶƴƸ�ƺƭƼƬ'
ƳƺƸ&�ƻƺưƬǃƿ�ƾƺƶƬ&�ƴ�ƳƹƬǃƱƹƴƱ�Ʃƛƙ�ǀƴƶƽƴƼƺƮƬƷƺƽǈ�ƹƬ�
ưƴƽƻƷƱƱ(� ƜƺƶƬƳƬƹƴǋ� ƭƺƷƱƮƺƯƺ� ƻƺƼƺƯƬ� ƻƺƽƷƱ� ưƮƿƶƼƬƾ'
ƹƺƯƺ�ƴƳƸƱƼƱƹƴǋ�ǀƴƶƽƴƼƺƮƬƷƴƽǈ�Ʈ�ƻƼƺƾƺƶƺƷƱ(
ſƼƺƸƱ� ǂƴǀƼƺƮƺƯƺ� ƻƺƶƬƳƬƾƱƷǋ� Ʃƛƙ� ƺƻƼƱưƱƷǋƷƬƽǈ�

ƽƿƭǆƱƶƾƴƮƹƬǋ�ƼƱƬƶǂƴǋ�ƼƱƭƱƹƶƬ(�ƛƽƹƺƮƹǇƸ�ƶƼƴƾƱƼƴƱƸ�
ƭƺƷƱƮƺƯƺ�ƺǅƿǅƱƹƴǋ�ƭǇƷƺ�ƱƯƺ�ƼƬƳưƱƷƱƹƴƱ�ƱƯƺ�ƹƬ�ƭƺƷǈ)
ƻƼƱưƭƺƷǈ(� �ƜƼƱưƭƺƷǈ�� ƸǇ� ƺƻƼƱưƱƷǋƱƸ&� ƶƬƶ� ƷǊƭǇƱ�
ƻƼƱưƭƺƷƱƮǇƱ�ƺǅƿǅƱƹƴǋ� "ƾƬƶƾƴƷǈƹǇƱ&� ƾƱƸƻƱƼƬƾƿƼƹǇƱ�
ƴ�ưƼ(#&�ƶƺƾƺƼǇƱ�ƻƬǂƴƱƹƾ�ƹƱ�ƴưƱƹƾƴǀƴǂƴƼƿƱƾ�ƶƬƶ�ǋƮƹƿǊ�
ƭƺƷǈ(�Ƒ�ƺƻƴƽƬƹƴƴ�ƻƼƱưƭƺƷƴ�ƿǃƴƾǇƮƬƷƴƽǈ�Ʊǌ�ƮƬƼƴƬƹƾǇ&�
ưƬƹƹǇƱ�ƻƬǂƴƱƹƾƺƸ(
ƑƽƱƸ� ƻƬǂƴƱƹƾƬƸ� ƻƼƺƮƺưƴƷƬƽǈ� ƼƱƹƾƯƱƹƺƯƼƬǀƴǋ(� Ɯƺ�

ƮƹƿƾƼƴƼƺƾƺƮǇƸ� ƼƱƹƾƯƱƹƺƮƽƶƴƸ� ƽƹƴƸƶƬƸ� ƴƳƸƱƼǋƷƬƽǈ�
ǄƴƼƴƹƬ� ƬƻƴƶƬƷǈƹƺƵ� ǃƬƽƾƴ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƳƿƭƬ� Ʈ�
ƸƴƷƷƴƸƱƾƼƬǁ(
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ƞƔƖƁƙƩƠƐƠƨ
ƜƺƷƿǃƱƹƹǇƱ�ƼƱƳƿƷǈƾƬƾǇ�ƻƼƴƮƱưƱƹǇ�Ʈ�ƾƬƭƷƴǂƱ�+�ƴ�ƹƬ�

ƼƴƽƿƹƶƬǁ�+(+'+(-(�Ɲƴƽƿƹƶƴ�ưƱƸƺƹƽƾƼƴƼƿǊƾ�ƹƴƽǁƺưǋǅƿǊ�
ƶƼƴƮƿǊ&� ƽǁƺưƹƿǊ�ƻƼƴ�ƮƽƱǁ� ƾƼƱǁ�ƴƽƽƷƱưƿƱƸǇǁ�ƹƬƻƼƬƮ'
ƷƱƹƴǋǁ4�Ʃƛƙ&�ǄƴƼƴƹƬ�ƬƻƱƶƽƬ�ƴ�ƭƺƷƱƮƺƱ�ƺǅƿǅƱƹƴƱ(
ƝƱƳƶƺƱ�ƻƬưƱƹƴƱ�ƻƺƶƬƳƬƾƱƷǋ�Ʃƛƒ�ƴƸƱƷƺ�ƸƱƽƾƺ�Ʈ�ƮƺƳ'

ƼƬƽƾƱ�ƽ�0&/�ưƺ�+*�ƷƱƾ&�ƽ�ưƬƷǈƹƱƵǄƴƸ�ƻƷƬƮƹǇƸ�ƽƹƴƲƱƹƴ'
ƱƸ�Ʈ�ƭƺƷƱƱ�ƽƾƬƼǄƱƸ�ƮƺƳƼƬƽƾƱ(�ƚƬƴƭƺƷǈǄƴƵ�ƻƺƶƬƳƬƾƱƷǈ�
ƩƛG�ƹƬƭƷǊưƬƷƽǋ�Ʈ�ƻƱƼƮƺƵ�ƮƺƳƼƬƽƾƹƺƵ�ƯƼƿƻƻƱ�"+.*&20�
ƸƶƏ#&�ƻƼƱƮǇǄƬǋ�ƾƬƶƺƮƺƵ�Ʈƺ�ƮƾƺƼƺƵ�ƮƺƳƼƬƽƾƹƺƵ�ƯƼƿƻƻƱ�
ƭƺƷƱƱ�ǃƱƸ�Ʈ�+&/�ƼƬƳƬ�"3+&3/�ƸƶƏ#(�ƜƼƴ�ǉƾƺƸ�ƽƼƱưƹƴƵ�ƻƺ'
ƶƬƳƬƾƱƷǈ� ưƴƬƸƱƾƼƬ� ƬƻƱƶƽƬ� ƿƸƱƹǈǄƴƷƽǋ� ƽ� ,&//� ƸƸ� ưƺ�
+&30�ƸƸ(�Ɯƺ�ƺƭƺƴƸ�ƻƬƼƬƸƱƾƼƬƸ�ƼƬƳƷƴǃƴǋ�ƸƱƲưƿ�ƻƱƼƮƺƵ�
ƴ�ƮƾƺƼƺƵ�ƮƺƳƼƬƽƾƹǇƸƴ�ƯƼƿƻƻƬƸƴ�ƺƶƬƳƬƷƴƽǈ�ƽƾƬƾƴƽƾƴ'
ǃƱƽƶƴ�ƳƹƬǃƴƸǇƸƴ�"m�7�/&1*�ƴ�0&25�Ƽ6*&*/#(�ƙƱƲưƿ�ƮƾƺƼƺƵ�
ƴ�ƾƼƱƾǈƱƵ�ƮƺƳƼƬƽƾƹǇƸƴ�ƯƼƿƻƻƬƸƴ�ƺƾƷƴǃƴƱ�Ʈ�ƻƺƶƬƳƬƾƱ'
Ʒǋǁ�ƩƛG�ƭƺƷƱƱ�ƼƱƳƶƺƱ�ǜ�3+&3/�ƸƶƏ�ưƺ�-3&1/�ƸƶƏ�ǜ�ƻƼƴ�
ƻƼƬƶƾƴǃƱƽƶƴ�ƾƬƶƺƸ�ƲƱ�ƻƷƬƮƹƺƸ�ƿƸƱƹǈǄƱƹƴƴ�ưƴƬƸƱƾƼƬ�
ƬƻƴƶƬƷǈƹƺƯƺ�ƺƾƮƱƼƽƾƴǋ�"+&30�ƴ�+&-3�ƸƸ#(�Ɯƺ�ƺƭƺƴƸ�ƻƬ'
ƼƬƸƱƾƼƬƸ�ƼƬƳƷƴǃƴǋ�ƸƱƲưƿ�ƮƾƺƼƺƵ�ƴ�ƾƼƱƾǈƱƵ�ƮƺƳƼƬƽƾ'
ƹǇƸƴ�ƯƼƿƻƻƬƸƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸǇ�"m�7�1&.2�ƴ�2&3*5�
i�6�*(*/#(�ƜƺƶƬƳƬƾƱƷƴ�ƩƛG�Ʈ�ƾƼƱƾǈƱƵ�ƴ�ǃƱƾƮƱƼƾƺƵ�ƮƺƳ'
ƼƬƽƾƹǇǁ�ƯƼƿƻƻƬǁ�ƸƬƷƺ�ƺƾƷƴǃƬƷƴƽǈ&�ǁƺƾǋ�ƽƼƱưƹƱƱ�ƳƹƬǃƱ'
ƹƴƱ�ƩƛG�Ʈ�ǃƱƾƮƱƼƾƺƵ�ƯƼƿƻƻƱ�ƹƱƽƶƺƷǈƶƺ�ƹƴƲƱ4�-/&2-�ƸƶƏ�
ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�-3&1/�ƸƶƏ�"ƼƬƳƷƴǃƴǋ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƹƱ�
ƳƹƬǃƴƸǇ&�m�7�*&1*5�i�8�*(*/&�Ƭ�ưƴƬƸƱƾƼ�ƬƻƱƶƽƬ�ƳƹƬǃƴƾƱƷǈ'
ƹƺ�ƺƾƷƴǃƬƷƽǋ4�*&2,�ƸƸ�Ʈ�ƽƼƬƮƹƱƹƴƴ�ƽ�+&-3�ƸƸ�"m�7�++&.*5�
i6*(*/#(�<�ǃƱƾƮƱƼƾƺƵ�ƴ�ƻǋƾƺƵ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻƬǁ�ƩƛG&�
ƶƬƶ�ƴ�ưƴƬƸƱƾƼ�ƬƻƱƶƽƬ&�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƺ�ƺƾƷƴǃƬ'
Ʒƴƽǈ&�ƹƺ�ƹƱ�ƼƱƳƶƺ4�ƽ�-/&2-�ưƺ�,.&-/�ƸƶƏ�ƴ�ƽ�*&2,�ưƺ�*&1,�
ƸƸ�"m�7�,&,+�ƴ�,&-05�i�6�*&*/&�ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ#(
ƖƳƸƱƹƱƹƴǋ� ƻƺƶƬƳƬƾƱƷƱƵ� Ʃƛƙ� ƭǇƷƴ� ƽƮǋƳƬƹǇ� ƽ� ƴƳ'

ƸƱƹƱƹƴƱƸ� ưƴƬƸƱƾƼƬ� ƬƻƱƶƽƬ(� ſƺǉǀǀƴǂƴƱƹƾ� ƶƺƼƼƱƷǋ'
ǂƴƴ� ƽƺƽƾƬƮƴƷ� *&2/(� L'ƶƮƬưƼƬƾ� ƽƺƽƾƬƮƴƷ� *&1,&� ƾƺ� Ʊƽƾǈ&�
ƻƬƼƬƸƱƾƼ�Ʃƛƙ�ƺƭƿƽƷƺƮƷƱƹ�ưƴƬƸƱƾƼƺƸ�ƬƻƱƶƽƬ�ƹƬ�1,�(�
ƝƱƯƼƱƽƽƴƺƹƹǇƵ�ƬƹƬƷƴƳ�ƻƺƶƬƳƬƷ&�ǃƾƺ�ƹƬƴƭƺƷƱƱ�ƽƷƬƭƬǋ�
ƽƮǋƳǈ� ƻƼƺƽƷƱƲƴƮƬƱƾƽǋ� ƸƱƲưƿ� ƮƺƳƼƬƽƾƺƸ� ƴ� ưƬƹƹǇƸƴ�
Ʃƛƙ�"ƶƺǉǀǀƴǂƴƱƹƾ�ƶƺƼƼƱƷǋǂƴƴ�ǜ�*&0/&�Ƭ�L'ƶƮƬưƼƬƾ�ǜ�
*&.+#&� ƾƺ� Ʊƽƾǈ&� ƽƬƸ� ƻƺ� ƽƱƭƱ� ƮƺƳƼƬƽƾ� ưƬƷƱƶƺ� ƹƱ� ƮƽƱƯưƬ�
ƺƻƼƱưƱƷǋƱƾ� ƺƲƴưƬƱƸǇƱ� ƻƺƶƬƳƬƾƱƷƴ� Ʃƛƙ&� Ƭ� ƷƴǄǈ� ƹƬ�
.+�(� ƛưƹƬƶƺ� ƮƺƳƼƬƽƾ&� ƽƺƯƷƬƽƹƺ� ƼƱƯƼƱƽƽƴƺƹƹƺƸƿ� ƬƹƬ'
ƷƴƳƿ&� ưƺƽƾƬƾƺǃƹƺ� ƾƱƽƹƺ� ƽƮǋƳƬƹ� ƽ� ưƴƬƸƱƾƼƺƸ� ƬƻƱƶƽƬ� ƿ�
ưƱƾƱƵ(
Ɯƺ�ưƬƹƹǇƸ�ƾƬƭƷƴǂǇ�+�ƴ�ƼƴƽƿƹƶƺƮ�+(+'+(-�ƾƬƶƲƱ�Ʈƴư'

ƹƺ&� ǃƾƺ� Ʈ� ƻƱƼƮƺƵ� ƮƺƳƼƬƽƾƹƺƵ� ƯƼƿƻƻƱ� ƿ� +-� ƴƽƻǇƾƿƱƸǇǁ�

ƮƺƺƭǅƱ�ƹƱ�ƹƬƭƷǊưƬƷƺƽǈ�ƭƺƷƱƮǇǁ�ƺǅƿǅƱƹƴƵ&�Ƭ�ƿ�0�ƴƽ'
ƻǇƾƿƱƸǇǁ�ƮƺƳƹƴƶƷƺ�ƺǅƿǅƱƹƴƱ�ƻƼƱưƭƺƷƴ&�ƶƬƶ�ƾƬƶƾƴƷǈ'
ƹƺƱ�"-2�#(�Ƒƺ�ƮƾƺƼƺƵ�ƯƼƿƻƻƱ�ƿ�.�ưƱƾƱƵ�ƹƱ�ƹƬƭƷǊưƬƷƺƽǈ�
ƭƺƷƱƮǇǁ�ƺǅƿǅƱƹƴƵ&�Ƭ�ƿ�/�ƮƺƳƹƴƶƷƺ�ƺǅƿǅƱƹƴƱ�ƻƼƱưƭƺ'
Ʒƴ�Ʈ�ƮƴưƱ�ǁƺƷƺưƬ�ƴƷƴ�ƾƱƻƷƬ�ƽ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƴƱƸ�Ʈ�ưƱƽ'
ƹƿ�ƹƬư�ƳƿƭƺƸ�"+.&/�#(�Ƒ�ƯƼƿƻƻƱ�3'+*�ƷƱƾ�ƿ�.�ƴƽƻǇƾƿƱƸǇǁ�
ƮƺƳƹƴƶƷƺ�ƺǅƿǅƱƹƴƱ�ƻƼƱưƭƺƷƴ� "1&+.�#&�Ʈ�++'+,�ƷƱƾ�ǜ�Ʈ�
/�&�Ʈ�+-'+/�ƷƱƾ�ǜ�Ʈ�+&3,��"Ƽƴƽƿƹƺƶ�,#(�ƛƽƾƺƼƺƲƹƺƱ�ƻƼƺ'

ŜźŶŬųŬžűŷŴ 0&/'1�
ŷűž

1'2��
ŷűž

3'+*��
ŷűž

++'+,�
ŷűž

+-'+/�
ŷűž

ũśř

n 50 62 56 60 52

G�"ŸŶŏ# +.*&20 3+&3/ ,0&// *&2, *&1,

SD .-&-+ .1&,3 -&// *&,0 *&,.

ŏŻűŶŽ�

G�"ŸŸ# ,&// +&30 +&-. *&2, *&1,

SD *&/- *&-0 *&-+ *&,0 *&,.

ŜżűŰŭźŷƈ�"�# -2� +.&/� 1&-.� /� +&3,�

Таблица 1. Электроодонтометрия зубов, 
диаметр апекса и ощущения  

(боль/предболь) у 280 детей разного возраста.

Table 1. Electroodontometry of teeth, apex 
diameter and sensation (pain/pre-pain) 

in 280 children of different ages.

Где n – число единиц наблюдения; M – средняя 
арифметическая; SD – среднеквадратическое отклонение.

Рис. 1.1-1.3. Измерение болевой 
чувствительности постоянного верхнего 

центрального резца и ширины апикального 
сужения этого зуба c помощью пульпотестера 
ИВН-01 ПРО и с помощью аппарата для внутри 

ротовой и панорамной рентгенографии 
у 280 детей: 1 – 6,5-7 лет; 2 –7-8 лет; 

3 – 9-10 лет; 4 – 11-12 лет; 5 – 13-15 лет.

Fig. 1.1-1.3.. Measurement of the pain sensitivity 
of the permanent upper central incisor and 

the width of the apical narrowing of this tooth 
using the IVN-01 PRO pulpotester and using 

the apparatus for intraoral and panoramic 
radiography in 280 children: 1 – 6.5-7 years 

old; 2-7-8 years old; 3 – 9-10 years old; 
4 – 11-12 years old; 5 – 13-15 years old.
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ƮƱưƱƹƴƱ�ƻƼƺǂƱưƿƼǇ�ǉƷƱƶƾƼƺƾƱƽƾƴƼƺƮƬƹƴǋ�ƺƭǋƳƬƾƱƷǈ'
ƹƺ�ƽ�ƸƱưƽƱƽƾƼƺƵ�ƴ�ƾǅƬƾƱƷǈƹǇƸ�ƽƺƭƷǊưƱƹƴƱƸ�ƻƺưƼƺƭ'
ƹƺƵ�ƴƹƽƾƼƿƶǂƴƴ&�ƼƬƳƼƬƭƺƾƬƹƹƺƵ�ƓǀƬƹƺƮǇƸ�ƛ(Ɩ(�ƴ�ƑƺƷ'
ƶƺƮǇƸ�Ə(ž(&�ƹƱ�ƽƺƳưƬƮƬƷƺ�ƻƼƺƭƷƱƸ�ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺ�Ʈƺ�
ƮƼƱƸǋ�ƻƼƺǂƱưƿƼǇ�Ʃƛƙ�ƿ�ƮƽƱǁ�ƳƬưƱƵƽƾƮƺƮƬƹƹǇǁ�ưƱƾƱƵ(�
ƖƹƾƱƼƱƽƹƺ&�ǃƾƺ�ƿ�+-�ƻƬǂƴƱƹƾƺƮ�ƹƱ�ƭǇƷƺ�ƺǅƿǅƱƹƴƵ�ƹƬ�
ƽƱƼƴƵƹƺƱ� ƾƱƽƾƴƼƺƮƬƹƴƱ� ƻƱƼƱƸƱƹƹǇƸ� ǉƷƱƶƾƼƴǃƱƽƶƴƸ�
ƾƺƶƺƸ�ưƺ�,**�Ƹƶ;(

ƜƑƟƁƕƓƔƛƗƔ�ƞƔƖƁƙƩƠƐƠƜƒ
ƐƺƷǈ�ǜ�ǉƾƺ�ƯƷƬƮƹƺƱ�ǃƿƮƽƾƮƺ(�ƞ�ƮƺƳƼƬƽƾƺƸ�ƺƹƺ�ƽƺƮƱƼ'

ǄƱƹƽƾƮƿƱƾƽǋ(�ƝƬƳƹƴǂƬ�Ʈ�ƺǂƱƹƶƱ�ƺǅƿǅƱƹƴǋ�ƭƺƷƴ�ƮƴưƹƬ�
ƹƬ�ƯƼƬǀƴƶƱ�"Ƽƴƽƿƹƺƶ�+#(�ƀ�ƽƬƸǇǁ�ǊƹǇǁ�ƻƬǂƴƱƹƾƺƮ�ƺǅƿ'
ǅƱƹƴƱ�ƻƼƱưƭƺƷƴ�ƽƬƸƺƱ�ƮǇƼƬƲƱƹƹƺƱ(�ƒƱƾƴ�ƻƺưƸƱƹǋƷƴ�
ƼƱƬƷǈƹƿǊ� ƭƺƷǈ� ƺǅƿǅƱƹƴǋƸƴ� ǁƺƷƺưƬ&� ƾƱƻƷƬ� ƴ� ưƼ(� ƙǇ�
ƱƯƺ�ƺƭǆƱưƴƹƴƷƴ�Ʈ�ƻƺƹǋƾƴƱ��ƻƼƱưƭƺƷǈ�(
Ƒ� ƶƷƴƹƴǃƱƽƶƺƸ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƭǇƷƺ� ƺǂƱƹƱƹƺ� ƴƳƸƱ'

ƹƱƹƴƱ� ƭƺƷƱƮƺƵ� ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾƴ� ƻƺƽƾƺǋƹƹǇǁ� ƳƿƭƺƮ�
"ǂƱƹƾƼƬƷǈƹǇǁ�ƼƱƳǂƺƮ#� ƹƬ� ǉƾƬƻƱ�ǀƺƼƸƴƼƺƮƬƹƴǋ� ƶƺƼƹǋ&�
Ʈ� ƶƺƾƺƼƺƸ&� Ʈ� ƺƾƷƴǃƴƱ�ƺƾ� ǉƶƽƻƱƼƴƸƱƹƾƺƮ�ƹƬ�ƲƴƮƺƾƹǇǁ&�
ƴƸƱƱƾƽǋ�ƶƺƹƾƬƶƾ�ƴƽƽƷƱưƺƮƬƾƱƷǋ�ƽ�ƽƿƭǆƱƶƾƺƸ(�ƀƽƾƬƹƺƮ'
ƷƱƹ� ǀƱƹƺƸƱƹ� ƼƱƳƶƺƯƺ� ƽƹƴƲƱƹƴǋ� ƻƺƼƺƯƬ� ǃƿƮƽƾƮƴƾƱƷǈ'
ƹƺƽƾƴ� ƻƺƽƾƺǋƹƹǇǁ� ƳƿƭƺƮ� ƻƼƴ� ǉƷƱƶƾƼƺƺưƺƹƾƺƸƱƾƼƴƴ&�
ƹƬǁƺưǋǅƴǁƽǋ� Ʈ� ƻƼƺǂƱƽƽƱ� ǀƺƼƸƴƼƺƮƬƹƴǋ� ƶƺƼƹǋ(� ƕƬ�
ƻƺƷƿǃƱƹƹƿǊ� Ʈ� ƺƾƮƱƾ� ƹƬ� ǉƷƱƶƾƼƴǃƱƽƶƴƵ� ƽƾƴƸƿƷ� �ƻƼƱư'
ƭƺƷǈ�� ƶƷƴƹƴǃƱƽƶƴ� ƺƾƮƱǃƬǊƾ� ƞ'ƮƺƷƺƶƹƬ(� ƒƴƬƯƹƺƽƾƴǃƱ'

ƽƶƬǋ�ƼƺƷǈ�Ə'ưƱƷǈƾƬ�ƮƺƷƺƶƺƹ�ƻƼƴ�ǉƾƺƸ�ƹƱ�ƿƽƾƬƹƺƮƷƱƹƬ(�
ƚƱ�ƿƽƾƬƹƺƮƷƱƹƬ�ƽƮǋƳǈ�ƸƱƲưƿ�ƼƱƬƶǂƴƱƵ�Ə'ưƱƷǈƾƬ�ƮƺƷƺ'
ƶƺƹ�ƽ�ưƴƬƯƹƺƽƾƴǃƱƽƶƴƸ�ƾƺƶƺƸ&�Ʈ�ƺƾƷƴǃƴƱ�ƺƾ�ƞ'ƮƺƷƺƶƺƹ(�
Ƒ� ƴƸƻƿƷǈƽƹǇǁ� ƬƻƻƬƼƬƾƬǁ� ƻƼƴ� ƾƱƽƾƴƼƺƮƬƹƴƴ� ƹƱưƺƺǂƱ'
ƹƴƮƬƱƾƽǋ� ƼƺƷǈ� ƞ'ƮƺƷƺƶƺƹ� ǜ� ƺƽƹƺƮǇ� ƹƱƼƮƹƺƵ� ƽƴƽƾƱƸǇ�
ƶƬƲưƺƯƺ� ƳƿƭƬ(� ƩƷƱƶƾƼƴǃƱƽƶƴƵ� ƾƺƶ� ƳƬ� ƽǃƱƾ� ƱƯƺ� ƽƴƷǇ� ƴ�
ƭƺƷǈǄƺƵ�ƻƷƺǅƬưƴ�ǉƷƱƶƾƼƺưƬ�ƺǁƮƬƾǇƮƬƱƾ� ƮƽǊ�ƻƿƷǈƻƿ&�
ƶƬƶ�ƶƺƼƺƹƶƺƮƿǊ&�ƾƬƶ�ƴ�ƬƻƴƶƬƷǈƹƿǊ(�Ƒ�ƹƬǄƱƵ�ƷƴƾƱƼƬƾƿƼƱ�
ƻƼƺƽƷƱƲƴƮƬƱƾƽǋ�ƾƱƹưƱƹǂƴǋ�ƶƼƴƾƴƶƴ�ƬƻƻƬƼƬƾƺƮ&�ƼƬƭƺ'
ƾƬǊǅƴǁ�ƹƬ�ƻƱƼƱƸƱƹƹƺƸ�ƽƴƹƿƽƺƴưƬƷǈƹƺƸ�ƾƺƶƱ�ƽ�ǃƬƽƾƺ'
ƾƺƵ�/*�žǂ�U.&�3W(
ƛƻƼƱưƱƷƱƹǇ�ƳƬƶƺƹƺƸƱƼƹƺƽƾƴ�ƸƱƲưƿ�ƽƾƱƻƱƹǈǊ�ƻƼƺ'

ƼƱƳǇƮƬƹƴǋ�ƳƿƭƬ�ƴ�ƽƹƴƲƱƹƴƱƸ�ƱƯƺ�ƭƺƷƱƮƺƯƺ�ƻƺƼƺƯƬ�ưƺ�
ƸƴƹƴƸƬƷǈƹƺƯƺ�ƿƼƺƮƹǋ&�Ƭ�ƾƬƶƲƱ�ƿƸƱƹǈǄƱƹƴƱƸ�ƻƼƴ�ǉƾƺƸ�
ƬƻƴƶƬƷǈƹƺƯƺ�ƽƿƲƱƹƴǋ&�ǃƱƾƶƺƽƾƴ�ƭƺƷƱƮƺƯƺ�ƺƾƮƱƾƬ�ƿ�ƭƺ'
ƷƱƱ� ƽƾƬƼǄƴǁ� ưƱƾƱƵ(� ƠƺƼƸƴƼƺƮƬƹƴƱ� ƬƻƱƶƽƬ� ƳƬƶƷǊǃƬ'
Ʊƾƽǋ�Ʈ�ƱƯƺ�ƻƺƽƾƱƻƱƹƹƺƸ�ƽƿƲƱƹƴƴ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƳƬ�ƽǃǌƾ�
ƮƼƬƽƾƬƹƴǋ� ǂƱƸƱƹƾƬ� ƮƹƿƾƼǈ� ƬƻƴƶƬƷǈƹƺƵ� ǃƬƽƾƴ� ƶƺƼƹƱ'
ƮƺƯƺ� ƶƬƹƬƷƬ(� ƕưƱƽǈ� ƻƼƱƺƭƷƬưƬǊƾ�ƞ'ƮƺƷƺƶƹƬ&� ƶƺƾƺƼǇƱ�
ƽƺƽƾƬƮƷǋǊƾ� ƽƱƼưǂƱƮƴƹƿ� ƻƿƷǈƻǇ(� ƖƸƻƿƷǈƽƹǇƱ� ƻƿƷǈƻƺ'
ƾƱƽƾƱƼǇ�ƹƱ��ƽƷǇǄƬƾ��ƻƿƷǈƻƿ�Ʈ�ƻƼƺƼƱƳƬǊǅƴǁƽǋ�ƳƿƭƬǁ(
ƞƷƱưƿƱƾ� ƺƾƸƱƾƴƾǈ&� ǃƾƺ� ƻƼƴ� ƺƶƺƹǃƬƾƱƷǈƹƺƸ� ǀƺƼƸƴ'

ƼƺƮƬƹƴƴ� ƬƻƱƶƽƬ� ƹƱ� ƮƽƱƯưƬ� ƻƺƼƺƯƺƮƬǋ� ƮƱƷƴǃƴƹƬ� ƽƺ'
ƺƾƮƱƾƽƾƮƺƮƬƷƬ� ƻƼƴƳƹƬƹƹƺƵ� ƼƬƹƱƱ� ƹƺƼƸƱ� Ʈ� ,'0� ƸƶƏ(� ƀ�
ƺưƹƺƯƺ�+/'ƷƱƾƹƱƯƺ� ƽƿƭǆƱƶƾƬ�ƴƽǁƺưƹǇƵ�ƭƺƷƱƮƺƵ�ƻƺƼƺƯ�
ƽƺƽƾƬƮƴƷ�+,/�Ƹƶ;(

ƒƨƒƜƓƨ
ƀƽƾƬƹƺƮƷƱƹ�ǀƱƹƺƸƱƹ�ƽƹƴƲƱƹƴǋ�ƻƺƼƺƯƬ�ƭƺƷƱƮƺƵ�ǃƿƮ'

ƽƾƮƴƾƱƷǈƹƺƽƾƴ�ƻƺƽƾƺǋƹƹǇǁ�ƳƿƭƺƮ�ƻƼƴ�ǉƷƱƶƾƼƺƺưƺƹƾƺ'
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Рис. 2. Центральные резцы девочки 6,5 лет. 
ЭОД 199 и 195 мкА (3 мм; номер измерения 

30,31). При измерении нет боли.

Fig. 2. The central incisors of a 6.5-year-old girl. 
EOD 199 and 195 μA (3 mm; measurement number 

30.31). There is no pain when measuring.

Рис. 3. Центральные резцы девочки 12 лет, ЭОД 
13 и 15 мкА (0.8 мм; номер измерения 3, 4).

Fig. 3. Central incisors of a 12-year-old girl, EDI 13 
and 15 μA (0.8 mm; measurement number 3, 4).
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Abstract:
Aim.�Na^�\hfiZkblhg�h_�lZeboZ�+ƚ�HGL�li^\mkZ�bg�iZmb^gml�pbma�p^]`^'laZi^]�e^lbhgl�[^_hk^�Zg]�Z_m^k�mk^Zmf^gm(
Materials and methods.�MZeboZ�Zl�Z�lmn]r�fZm^kbZe�pZl�mZd^g�_khf�iZmb^gml�pbma�p^]`^'laZi^]�e^lbhgl�[^_hk^�Zg]�Z_m^k�
mk^Zmf^gm(�Na^� mk^Zmf^gm�f^mah]�pZl� k^fbg^kZebsbg`� ma^kZir� maZm� bg\en]^]� ma^�nl^�h_� ma^�hkZe� kbgl^�\hgmZbgbg`�sbg\'
ar]khqrZiZmbm^(�+ƚ�HGL�li^\mkhl\hir�pZl�\ahl^g�Zl�Zg�bgo^lmb`Zmbhg�f^mah](
Results.�Cg�fhlm�\Zl^l�bm�bl�ghm^]�maZm�Z_m^k�mk^Zmf^gm�ma^�\hgm^gm�h_�ikhibhgb\�Zg]�[nmrkb\�Z\b]l�pZl�hg�ma^�kbl^�bg�k^eZmbhg�
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ƺƼƱƾƴǃƱƽƶƴƵ� ƴƹƾƱƼƱƽ(� Ƒ� ǃƬƽƾƹƺƽƾƴ&� ƸǇ� ƻƺƶƬƳƬƷƴ&� ǃƾƺ�
ƹƱƺƼƯƬƹƴǃƱƽƶƴƵ�ǀƺƽǀƺƼ� ƯƼƿƻƻ� "JI.#g� ƽƷǊƹǇ�Ʈǁƺưƴƾ� Ʈ�
ƽƺƽƾƬƮ� ƽƾƼƿƶƾƿƼƴƼƺƮƬƹƹǇǁ� Ʋƴưƶƴǁ� ƻƷǌƹƺǃƹǇǁ� ƻƺƷƴ'
ƸƱƼƹǇǁ�ƶƺƸƻƺƳƴǂƴƵ�ƼƬƳƹƺƵ�ƾƺƷǅƴƹǇ&�ƻƼƴǃǌƸ�ƿ�ƳưƺƼƺ'
ƮǇǁ�ƷǊưƱƵ�ƾƺƷǅƴƹƬ�ƻƷǌƹƺƶ�ƭƺƷǈǄƱ&�ǃƱƸ�ƿ�ƻƬǂƴƱƹƾƺƮ(�
ƀƸƱƹǈǄƱƹƴƱ�ƾƺƷǅƴƹǇ�ƭƴƺƻƺƷƴƸƱƼƹƺƵ�ƻƷǌƹƶƴ�Ʈ�ƽƺƽƾƬ'
ƮƱ� ƽƷǊƹǇ� ƿ� ƻƬǂƴƱƹƾƬ� ƽ� ƮǇƼƬƲƱƹƹǇƸƴ� ƶƷƴƹƺƮƴưƹǇƸƴ�
ưƱǀƱƶƾƬƸƴ�ƳƿƭƺƮ�ǁƺƼƺǄƺ�ƽƺƯƷƬƽƿƱƾƽǋ�ƽ�ƴƳƿǃƱƹƹǇƸ�ǁƴ'
ƸƴǃƱƽƶƴƸ� ƸƱǁƬƹƴƳƸƺƸ� ƻƺƷƴǉƾƴƺƷƺƯƴǃƹǇǁ� ƶƴƽƷƺƾƹǇǁ�
ƬƾƬƶ� U++W(� ƒƺƮƺƷǈƹƺ� ƹƱƺƲƴưƬƹƹǇƸ� ƭǇƷƺ� ƺƭƹƬƼƿƲƱƹƴƱ�
Ʈ� ƼƺƾƺƮƺƵ� Ʋƴưƶƺƽƾƴ� ƻƬǂƴƱƹƾƺƮ� ƻƼƴƽƿƾƽƾƮƴǋ� ƾƼƴǀƾƺ'
ƼƿƶƽƿƽƹƺƵ�ƶƴƽƷƺƾǇ&�ƽƴƯƹƬƷ�ƶƺƾƺƼƺƵ�ƴƽǃƱƳ�ƴƳ�ƽƻƱƶƾƼƺƮ�
ƫƙƝ�+3@�ƻƺƽƷƱ�ƻƼƺƮƱưǌƹƹƺƯƺ�ƬưƱƶƮƬƾƹƺƯƺ�ƷƱǃƱƹƴǋ�U+,W(�
ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƸƱƾƺư� ƫƙƝ'ƽƻƱƶƾƼƺƽƶƺƻƴƴ� ƻƺƶƬƳƬƷ�
ƽƮƺǊ�ƮǇƽƺƶƿǊ�ƴƹǀƺƼƸƬƾƴƮƹƺƽƾǈ�ƴ�ƺǃƱƮƴưƹƿǊ�ǂƱƷƱƽƺ'
ƺƭƼƬƳƹƺƽƾǈ� ƱƯƺ�ưƬƷǈƹƱƵǄƱƯƺ�ƻƼƴƸƱƹƱƹƴǋ� Ʈ� ƴƽƽƷƱưƺ'
ƮƬƹƴǋǁ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�ƻƼƺǀƴƷǋ(

ƣƔƙƩ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƢƱƷǈǊ�ƼƬƭƺƾǇ�ƭǇƷƺ�ƽƺƻƺƽƾƬƮƷƱƹƴƱ�ƽƻƱƶƾƼƺƮ�ƫƙƝ�1ƚ�

ƼƺƾƺƮƺƵ�Ʋƴưƶƺƽƾƴ�"ưƬƷƱƱ�ƴƽƻƺƷǈƳƿƱƾƽǋ�ƾƱƼƸƴƹ�ƽƷǊƹƬ#�
ƻƬǂƴƱƹƾƺƮ� ƽ� ƶƷƴƹƺƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� ƾƮǌƼưǇǁ� ƾƶƬ'
ƹƱƵ�ƳƿƭƺƮ�ưƺ�ƴ�ƻƺƽƷƱ�ƻƼƴƸƱƹǌƹƹƺƯƺ�ƷƱǃƱƹƴǋ(

ƚƐƠƔƞƗƐƙ�Ɨ�ƚƔƠƜƓƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƙƬƾƱƼƴƬƷƺƸ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƻƺƽƷƿƲƴƷƬ� ƼƺƾƺƮƬǋ�

Ʋƴưƶƺƽƾǈ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƶƷƴƹƺƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� Ʈ�
ƻƼƱưƱƷƬǁ�ǉƸƬƷƴ�ưƺ�ƷƱǃƱƹƴǋ�ƴ�ǃƱƼƱƳ�+�ƸƱƽǋǂ�ƻƺƽƷƱ�ƱƯƺ�
ƳƬƮƱƼǄƱƹƴǋ&�Ƭ�ƾƬƶƲƱ�ƻƬǂƴƱƹƾƺƮ�ƯƼƿƻƻǇ�ƶƺƹƾƼƺƷǋ(�ƑƺƳ'
ƼƬƽƾ� ƻƬǂƴƱƹƾƺƮ� ƽƺƽƾƬƮƷǋƷ� ƺƾ� +2� ưƺ� -*� ƷƱƾ(� ƙƱƾƺưƺƸ�
ƷƱǃƱƹƴǋ�ƭǇƷƬ� ƮǇƭƼƬƹƬ� ƶƺƸƻƷƱƶƽƹƬǋ�ƼƱƸƴƹƱƼƬƷƴƳƿǊ'
ǅƬǋ�ƾƱƼƬƻƴǋ&�ƮƶƷǊǃƬǊǅƬǋ�ƻƼƴƸƱƹƱƹƴƱ�ƺƻƺƷƬƽƶƴƮƬƾƱ'
Ʒǋ� ưƷǋ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƹƬ� ƺƽƹƺƮƱ� ǂƴƹƶ'ƯƴưƼƺƶƽƴƬƻƬƾƴƾƬ(�
ƞǁƱƸƬ� ƷƱǃƱƹƴǋ� ƽƺƯƷƬƽƺƮǇƮƬƷƬƽǈ� ƽ� ƴƹƽƾƼƿƶǂƴƱƵ� ƻƺ�
ƻƼƴƸƱƹƱƹƴǊ�ƴ�ƳƬƶƷǊǃƬƷƬƽǈ�Ʈ�ƺƻƺƷƬƽƶƴƮƬƹƴƴ�ƻƺƷƺƽƾƴ�

ƼƾƬ�ƻƺƽƷƱ�ǃƴƽƾƶƴ�ƳƿƭƺƮ�,�ƼƬƳƬ�Ʈ�ưƱƹǈ�ưƷƴƾƱƷǈƹƺƽƾǈǊ�ƹƱ�
ƭƺƷƱƱ�,�Ƹƴƹƿƾ(�ſƿƼƽ�ƷƱǃƱƹƴǋ�ƽƺƽƾƬƮƷǋƷ�-�ƹƱưƱƷƴ(�ƞƭƺƼ�
ƺƭƼƬƳǂƺƮ�ƺƽƿǅƱƽƾƮƷǋƷƽǋ�ƻƿƾƱƸ�ƻƬƽƽƴƮƹƺƯƺ�ƽƻƷƱƮǇƮƬ'
ƹƴǋ�Ʈ�ƽƾƱƼƴƷǈƹǇƱ�ƻƼƺƭƴƼƶƴ�ƻƺ�ƽƾƼƺƯƴƸ�ƻƼƬƮƴƷƬƸ&�ƹƱ�
ưƺƻƿƽƶƬǊǅƴƸ�ƻƺƻƬưƬƹƴǋ�Ʈ�ƴƽƽƷƱưƿƱƸǇƱ�ƺƭƼƬƳǂǇ�ƻƺ'
ƽƾƺƼƺƹƹƴǁ�ƮƶƷǊǃƱƹƴƵ�ǜ�ƹƬƾƺǅƬƶ&�ƭƱƳ�ƻƼƱưƮƬƼƴƾƱƷǈƹƺ'
Ưƺ�ƻƼƴƸƱƹƱƹƴǋ�ƽƼƱưƽƾƮ�ƯƴƯƴƱƹǇ�ƻƺƷƺƽƾƴ�ƼƾƬ&�Ƭ�ƾƬƶƲƱ&�
ƴƽƶƷǊǃƬǋ�ƶƿƼƱƹƴƱ(
ƙƱƾƺưƺƸ� ƴƽƽƷƱưƺƮƬƹƴǋ� ǋƮƷǋƷƬƽǈ� ƽƻƱƶƾƼƺƽƶƺƻƴǋ�

ƸƬƯƹƴƾƹƺƯƺ� ƼƱƳƺƹƬƹƽƬ� ǋưƱƼ� ƴƳƺƾƺƻƬ� ƮƺưƺƼƺưƬ'+� "1ƚ#�
ƺƭƼƬƳǂƺƮ� ƽƷǊƹǇ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƮǇƼƬƲƱƹƹǇƸƴ� ƶƷƴƹƺ'
ƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� ƳƿƭƺƮ� ƻƺƽƷƱ� ƻƼƺƮƱưǌƹƹƺƯƺ� ƷƱ'
ǃƱƹƴǋ� ƴ� ƶƺƹƾƼƺƷǈƹƺƯƺ� ƺƭƼƬƳǂƬ� ƽƷǊƹǇ� ƻƬǂƴƱƹƾƬ� ƭƱƳ�
ƻƬƾƺƷƺƯƴƴ� ưƬƹƹƺƯƺ� ƮƴưƬ(� ƞƺƭƼƬƹƹǇƱ� ƺƭƼƬƳǂǇ� ƽƷǊƹǇ�
ǁƼƬƹƴƷƴ�ƻƼƴ�,3*ſ�Ʈ�ƯƱƼƸƱƾƴǃƹǇǁ�ƻƷƬƽƾƴƶƺƮǇǁ�ƻƼƺƭƴƼ'
ƶƬǁ� ƽ� ƻƷƬƽƾƴƶƺƮǇƸƴ� ƻƼƺƭƶƬƸƴ(� ƒƷǋ� ƳƬƻƴƽƴ� ƽƻƱƶƾƼƺƮ�
ƶƬƷƴƭƼƺƮƬƹƹǇƱ�ƫƙƝ'ƬƸƻƿƷǇ�ưƴƬƸƱƾƼƺƸ�/�ƸƸ&�ƳƬƻƺƷ'
ƹƱƹƹǇƱ�ƺƭƼƬƳǂƬƸƴ�ƹƬ�ƮǇƽƺƾƿ�/*'0*�ƸƸ&�ƽƺ�ƮƽƾƬƮƷƱƹ'
ƹǇƸƴ�ƽƾƱƶƷǋƹƹǇƸƴ�ƶƬƻƴƷƷǋƼƬƸƴ�ưƴƬƸƱƾƼƺƸ�+�ƸƸ&�ƳƬ'
ƻƺƷƹƱƹƹǇƸƴ�ƾǋƲǌƷƺƵ�ƮƺưƺƵ�">,I#&�ƻƺƸƱǅƬƷƴ�Ʈ�ưƬƾǃƴƶ�
ƽƻƱƶƾƼƺƸƱƾƼƬ�ƫƙƝ(�ƞƴƯƹƬƷ�ưƱƵƾƱƼƴǋ�ƾǋƲǌƷƺƵ�ƮƺưǇ�ƴƽ'
ƻƺƷǈƳƺƮƬƷƽǋ�ưƷǋ�ƹƬƽƾƼƺƵƶƴ�ƺưƹƺƼƺưƹƺƽƾƴ�ƸƬƯƹƴƾƹƺƯƺ�
ƻƺƷǋ� ƴ� ǋưƱƼƹƺƵ� ƽƾƬƭƴƷƴƳƬǂƴƴ� ƼƱƳƺƹƬƹƽƹǇǁ� ƿƽƷƺƮƴƵ�
ƽƻƱƶƾƼƺƸƱƾƼƬ(
ƞƻƱƶƾƼǇ� ƮǇƽƺƶƺƯƺ� ƼƬƳƼƱǄƱƹƴǋ� ƫƙƝ� 1ƚ� ƳƬƻƴƽǇƮƬ'

Ʒƴ�ƹƬ�ƽƻƱƶƾƼƺƸƱƾƼƱ�<knd^k� ǟ;P;H=?'-**Ǡ�ƻƺ�ƺưƹƺƴƸ'
ƻƿƷǈƽƹƺƵ�ƻƼƺƯƼƬƸƸƱ�ƽ�ƻƼƱưƮƬƼƴƾƱƷǈƹǇƸ�ƹƬƽǇǅƱƹƴƱƸ�
ƽƴƯƹƬƷƬ� ƮƺưǇ� "ƻƼƺƯƼƬƸƸƬ� TAJL#(� ƜƬƼƬƸƱƾƼǇ� ƳƬƻƴƽƴ�
ƽƻƱƶƾƼƺƮ4� ƾƱƸƻƱƼƬƾƿƼƬ� ƻƼƺƭǇ� -**ſ&� ƼƱƳƺƹƬƹƽƹƬǋ� ǃƬ'
ƽƾƺƾƬ� -**&,+� ƙžǂ&� ưƷƴƾƱƷǈƹƺƽƾǈ� ƹƬƽǇǅƬǊǅƱƯƺ� ƴƸ'
ƻƿƷǈƽƬ�+�ƽ&�ƻƺưƬƮƷƱƹƴƱ�Ƹƺǅƹƺƽƾƴ�ƹƬƽǇǅƬǊǅƱƯƺ�ƻƱƼƱ'
ưƬƾǃƴƶƬ�.*�]<&� ƻƱƼƴƺư�ƽƷƱưƺƮƬƹƴǋ�3*'ƯƼƬưƿƽƹǇǁ�ƴƸ'
ƻƿƷǈƽƺƮ�,�ƽ&�ưƷƴƾƱƷǈƹƺƽƾǈ�ƮƺƳƭƿƲưƬǊǅƱƯƺ�ƳƬƻƴƽǇƮƬ'
ǊǅƱƯƺ�ƴƸƻƿƷǈƽƬ�.�Ƹƶƽ&�ǃƴƽƷƺ�ƹƬƶƺƻƷƱƹƴǋ�ƽƶƬƹƺƮ�+0*�Ʈ�
ƾƱǃƱƹƴƱ�+*�Ƹƴƹ(�ƑƽƱ�ǁƴƸƴǃƱƽƶƴƱ�ƽưƮƴƯƴ�į�ƻƼƴƮƱưƱƹǇ�Ʈ�
ƸƴƷƷƴƺƹƹǇǁ�ưƺƷǋǁ�"Ƹ(ư(#�ƺƾƹƺƽƴƾƱƷǈƹƺ�ƽƴƯƹƬƷƬ�ƾƱƾƼƬ'
ƸƱƾƴƷƽƴƷƬƹƬ�ƶƬƶ�ƮƹƱǄƹƱƯƺ�ƽƾƬƹưƬƼƾƬ(
ƜƼƱƴƸƿǅƱƽƾƮƬ� ƴƽƻƺƷǈƳƺƮƬƹƹƺƯƺ� ƸƱƾƺưƬ� ƳƬƻƴƽƴ�

ƽƻƱƶƾƼƺƮ�ƽƺƽƾƺǋƾ�Ʈ�ƾƺƸ&�ǃƾƺ�ƺƹ�ƻƺƳƮƺƷǋƱƾ�ƼƱƯƴƽƾƼƴƼƺ'
ƮƬƾǈ� ƽƷƬƭǇƱ� ƽƴƯƹƬƷǇ� ƺƼƯƬƹƴǃƱƽƶƴǁ� ƸƺƷƱƶƿƷ� ƽƷǊƹǇ� Ʈ�
ƻƼƴƽƿƾƽƾƮƴƴ�ƽƴƷǈƹƺƯƺ�ƽƴƯƹƬƷƬ�ƮƺưǇ(�ƣƬƽƾƺƾƬ�ƽƻƱƶƾƼƺ'
ƸƱƾƼƬ�ƮǇƽƾƬƮƷǋƱƾƽǋ�ƾƺǃƹƺ�ƹƬ�ƽƴƯƹƬƷ�ƮƺưǇ&�ƻƱƼƱư�ƳƬƻƴ'
ƽǇƮƬǊǅƴƸ&�3*'ƯƼƬưƿƽƹǇƸ�ƴƸƻƿƷǈƽƺƸ�ƮƶƷǊǃƬƱƾƽǋ�ƽƷƬ'
ƭƺƱ�ƼƬưƴƺǃƬƽƾƺƾƹƺƱ� ƻƺƷƱ� ƹƬ� ǃƬƽƾƺƾƱ�ƫƙƝ� 1ƚ�ƽƴƯƹƬƷƬ�
ƮƺưǇ�ƺƭƼƬƳǂƬ�ƽƷǊƹǇ(�Ƒ� ƾƱǃƱƹƴƱ�ưƱƵƽƾƮƴǋ�ǉƾƺƯƺ�ƻƺƷǋ�
"+',�ƽ#�ƽƴƯƹƬƷ�ƮƺưǇ�ƽƱƷƱƶƾƴƮƹƺ�ƹƬƽǇǅƬƱƾƽǋ�ƴ�Ʈ�ƽƻƱƶƾƼƱ�
ƺƶƬƳǇƮƬƱƾƽǋ� ƻƺưƬƮƷƱƹƹǇƸ&� Ƭ� ƻƺƽƷƱưƿǊǅƴƵ� 3*'ƯƼƬ'
ưƿƽƹǇƵ� ƳƬƻƴƽǇƮƬǊǅƴƵ� ƴƸƻƿƷǈƽ� ƮƺƳƭƿƲưƬƱƾ� ƫƙƝ� 1ƚ�
ƻƱƼƱǁƺưǇ�ƽƴƯƹƬƷƺƮ�ƺƼƯƬƹƴǃƱƽƶƴǁ�ƸƺƷƱƶƿƷ�ƽƷǊƹǇ(

ƞƔƖƁƙƩƠƐƠƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƖƹƾƱƼƻƼƱƾƬǂƴǋ� ƽƻƱƶƾƼƺƮ� ƫƙƝ� ƴƹưƴƮƴưƿƬƷǈƹǇǁ�

ƽƺƱưƴƹƱƹƴƵ�Ʈ� ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ� ǃƬǅƱ�ƮƽƱƯƺ� ǋƮƷǋƱƾ'
ƽǋ� ƼƿƾƴƹƹǇƸ� ưƱƷƺƸ(� ƚƺ� ƶƺƯưƬ� ƼƱǃǈ� ƴưǌƾ� ƺ� ƽƷƺƲƹƺƵ�
ƽƸƱƽƴ&� ƾƱƸ� ƭƺƷƱƱ� ƺ� ƭƴƺƷƺƯƴǃƱƽƶƺƵ� Ʋƴưƶƺƽƾƴ&� ǀƺƼ'
ƸƴƼƿƱƾƽǋ� ƽƻƱƶƾƼ� ƳƹƬǃƴƾƱƷǈƹƺ� ƭƺƷƱƱ� ƾƼƿưƹƺ� ƼƬƳƼƱ'
ǄƴƸǇƵ�ƴ� ƹƱƽƿǅƴƵ�ƭƺƷǈǄƺƱ� ƶƺƷƴǃƱƽƾƮƺ� ƴƳƭǇƾƺǃƹƺƵ�
ƴƹǀƺƼƸƬǂƴƴ(� ƜƺǉƾƺƸƿ&� ǁƺƾǋ� Ʈ� ƻƼƱưǇưƿǅƴǁ� ƼƬƭƺƾƬǁ�
U2'+*W� ƺƾƹƱƽƱƹƴƱ� ƹƬƴƭƺƷƱƱ� ƽƿǅƱƽƾƮƱƹƹǇǁ� ƽƴƯƹƬƷƺƮ�
ƺƽƿǅƱƽƾƮƷǋƷƺƽǈ� ƹƬ� ƺƽƹƺƮƬƹƴƴ� ƺƭǅƱƻƼƴƹǋƾƺƯƺ� ƬƹƬ'
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ƷƴƳƬ�ǁƴƸƴǃƱƽƶƴǁ�ƽưƮƴƯƺƮ�ƴ�ƶƺƹƽƾƬƹƾ�ƽƻƴƹ'ƽƻƴƹƺƮƺƯƺ�
ƮƳƬƴƸƺưƱƵƽƾƮƴǋ&�ưƷǋ�ƭƺƷǈǄƱƵ�ưƺƽƾƺƮƱƼƹƺƽƾƴ�ƺưƹƺ'
ƮƼƱƸƱƹƹƺ� ƽƺ� ƽƻƱƶƾƼƬƸƴ� ƫƙƝ� 1ƚ� ƽƷǊƹǇ� ƸǇ� ƽƹǋƷƴ� ƴ�
ƽƻƱƶƾƼǇ� ǃƴƽƾǇǁ� ƽƺƱưƴƹƱƹƴƵ&� ƻƼƴƽƿƾƽƾƮƴƱ� ƶƺƾƺƼǇǁ�
ƸǇ�ƻƺƳƴǂƴƺƹƴƼƺƮƬƷƴ�ƹƬ�ƺƽƹƺƮƱ�ƺƾƹƱƽƱƹƴǋ�ƽƺƺƾƮƱƾ'
ƽƾƮƿǊǅƴǁ�ƽƴƯƹƬƷƺƮ(
ƞƼƬƮƹƱƹƴƱ� ƽƻƱƶƾƼƺƮ� Ʈƺ� ƮƽƱǁ� ƽƷƿǃƬǋǁ� ƻƺưƾƮƱƼưƴƷƺ�

ƻƼƬƮƴƷǈƹƺƽƾǈ� ƽưƱƷƬƹƹƺƯƺ� ƹƬƸƴ� ƺƾƹƱƽƱƹƴǋ� ƽƴƯƹƬƷƺƮ(�
ƚƬ� Ƽƴƽ(� +&� ,� ƻƼƴƮƱưƱƹǇ� Ʈ� ƶƬǃƱƽƾƮƱ� ƻƼƴƸƱƼƬ� ƽƻƱƶƾƼǇ�
ƽƷǊƹǇ�Ʈ�ƽƺƻƺƽƾƬƮƷƱƹƴƴ�ƽƺ�ƽƻƱƶƾƼƬƸƴ�ƿƶƽƿƽƹƺƵ�ƶƴƽƷƺ'
ƾǇ�ƴ�ǉƾƴƷƺƮƺƯƺ�ƽƻƴƼƾƬ(�ſƬƶ�ƺưƹƺƳƹƬǃƹƺ�ƽƷƱưƿƱƾ�ƴƳ�Ƽƴƽ(�
+&�ƼƺƾƺƮƬǋ�Ʋƴưƶƺƽƾǈ�ƻƬǂƴƱƹƾƬ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ�ƽƺưƱƼƲƴƾ�
ƿƶƽƿƽƹƿǊ�ƶƴƽƷƺƾƿ&�ƻƼƴƽƿƾƽƾƮƴƱ�ƶƺƾƺƼƺƵ�ƭǇƷƺ�ƻƺƶƬƳƬƹƺ�
ƴ�ƿ�ǉƾƺƯƺ�ƲƱ�ƻƬǂƴƱƹƾƬ�ưƺ�ƷƱǃƱƹƴǋ&�ƴ�ƿ�ƳưƺƼƺƮƺƯƺ�ǃƱƷƺ'
ƮƱƶƬ�U2&�3W(�ƕƬƽƷƿƲƴƮƬƱƾ�ƮƹƴƸƬƹƴǋ�ƴ�ƾƺƾ�ǀƬƶƾ&�ǃƾƺ�ƺƭ'
ƼƬƳƱǂ�Ǯ�,�ƽƷǊƹǇ�ƻƬǂƴƱƹƾƬ� ƿƽƾƺƵǃƴƮƺ�ƽƺưƱƼƲƴƾ�ǉƾƴ'
ƷƺƮǇƵ�ƽƻƴƼƾ�ƴ�ưƺ&�ƴ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ&�ƶƬƶ�ƴ�ƶƺƹƾƼƺƷǈƹǇƵ�
ƺƭƼƬƳƱǂ&� ƮƳǋƾǇƵ� ƿ� ƳưƺƼƺƮƺƯƺ� ǃƱƷƺƮƱƶƬ&� ǃƾƺ� ƻƺƶƬƳƬƹƺ�
ƹƬ�Ƽƴƽ(�,(
ƚƬ�Ƽƴƽ(�-�ƻƼƴƮƱưƱƹǇ�ƽƻƱƶƾƼǇ�ƫƙƝ�1ƚ�ƽƷǊƹǇ�ƾƱǁ�ƲƱ�

ǃƱƾǇƼǌǁ�ƻƬǂƴƱƹƾƺƮ&� ƿ� ƶƺƾƺƼǇǁ�ƭǇƷƴ�ƺƭƹƬƼƿƲƱƹǇ�ƶƷƴ'
ƹƺƮƴưƹǇƱ� ưƱǀƱƶƾǇ� ƳƿƭƺƮ� Ʈ� ƹƬǃƬƷǈƹƺƵ� ƽƾƬưƴƴ� U2&3W� ƴ�
ƶƺƾƺƼǇƱ�ƻƼƺǄƷƴ�ƶƿƼƽ�ƼƱƸƴƹƱƼƬƷƴƳƴƼƿǊǅƱƵ�ƾƱƼƬƻƴƴ(�
ƞƺƻƺƽƾƬƮƷƱƹƴƱ�ƽƻƱƶƾƼƺƮ�ƫƙƝ�1ƚ�ƼƺƾƺƮƺƵ�Ʋƴưƶƺƽƾƴ�ƻƬ'
ǂƴƱƹƾƺƮ� ƽ� ƶƷƴƹƺƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� ƾƮǌƼưǇǁ� ƾƶƬƹƱƵ�
ƳƿƭƺƮ� ưƺ� ƴ� ƻƺƽƷƱ� ƻƼƴƸƱƹǌƹƹƺƯƺ� ƷƱǃƱƹƴǋ� ƻƺƶƬƳǇƮƬƱƾ&�
ǃƾƺ�Ʈ�ǂƱƷƺƸ�ƺƭǅƬǋ�ƶƬƼƾƴƹƬ�ƽƻƱƶƾƼƺƮ�ƸƱƹǋƱƾƽǋ�ƹƱƳƹƬ'
ǃƴƾƱƷǈƹƺ(
ƟƴƻƴǃƹƬǋ�ƶƬƼƾƴƹƬ�ƴƳƺƭƼƬƲƱƹƬ�ƹƬ�Ƽƴƽ(�.&�ƯưƱ�ƻƼƴƮƱ'

ưƱƹǇ�ƽƻƱƶƾƼǇ�ƺƭƼƬƳǂƬ�ƽƷǊƹǇ�Ǯ�+�ưƺ�ƴ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ(�
ƞƻƱƶƾƼǇ�ƽƺưƱƼƲƬƾ�ƺƾǃǌƾƷƴƮǇƱ�ƽƴƯƹƬƷǇ�ƿƶƽƿƽƹƺƵ&�ƻƼƺ'
ƻƴƺƹƺƮƺƵ�ƴ�ƸƬƽƷǋƹƺƵ�ƶƴƽƷƺƾ&�ƹƺ&�ǃƾƺ�ƮƬƲƹƺ&�ƹƱƽƶƺƷǈƶƺ�
ƼƬƳƷƴǃƬǊǅƴƱƽǋ�ƻƺ�ƴƹƾƱƹƽƴƮƹƺƽƾƴ(
Ɯƺ� ƹƬǄƱƸƿ� ƸƹƱƹƴǊ� ǂƱƷƱƽƺƺƭƼƬƳƹƺ� ƺƽƾƬƹƺƮƴƾǈƽǋ�

ƹƬ�ƼƬƽƽƸƺƾƼƱƹƴƴ� ƶƺƷƴǃƱƽƾƮƱƹƹƺƵ�ƽƾƺƼƺƹǇ�ƽƺưƱƼƲƬ'
ƹƴǋ� ƴƸƱƹƹƺ� ǉƾƴǁ� ƶƴƽƷƺƾ&� ƹƱƽƸƺƾƼǋ� ƹƬ� ƾƺ&� ǃƾƺ� ƴƸƱƱƾ'

ƽǋ� ƮƺƳƸƺƲƹƺƽƾǈ� ƻƺƷƿǃƱƹƴǋ� ƳƹƬǃƴƾƱƷǈƹƺ� ƭƺƷƱƱ� ƻƺư'
ƼƺƭƹƺƯƺ� ƽƻƱƶƾƼƬ�ƫƙƝ� 1ƚ&� ƺƾƼƬƲƬǊǅƱƯƺ� ƻƼƴƽƿƾƽƾƮƴƱ�
ƸƴƹƺƼƹǇǁ�ƶƺƸƻƺƹƱƹƾƺƮ�ƼƺƾƺƮƺƵ�Ʋƴưƶƺƽƾƴ&�ƸƹƺƯƴƱ�ƴƳ�

Рис. 3. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа ZGPR) 

контрольного образца и образцов №№ 
1-4 слюны после лечения пациентов

Fig. 3. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) 

of control specimen and #1-4 specimina 
of patient’s oral liquid after treatment

Рис. 2. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа ZGPR) 

водного раствора этилового спирта,  
образца К слюны здорового пациента и образца 

№ 2 слюны после лечения пациента

Fig. 2. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) in aqueous 

solution of ethyl alcohol, K-specimen of 
a healthy patient’s saliva and #2 specimen 

of patient’s oral liquid after treatment

Рис. 1. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа ZGPR) 

водного раствора уксусной кислоты и образца 
№ 4 ротовой жидкости после лечения пациента

Fig. 1. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) in aqueous 

solution of acetic acid and #4 specimen 
of patient’s oral liquid after treatment
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ƶƺƾƺƼǇǁ�Ʈ�ƽƴƷƿ�ƱƽƾƱƽƾƮƱƹƹǇǁ�ƻƼƴǃƴƹ�ƹƺƽǋƾ�ƽƷƿǃƬƵƹǇƵ�
ǁƬƼƬƶƾƱƼ(
ƚƬ�Ƽƴƽ(�/�ƻƼƱưƽƾƬƮƷƱƹ�ƽƻƱƶƾƼ�ƺƭƼƬƳǂƬ�Ǯ�.�ƻƺƽƷƱ�

ƷƱǃƱƹƴǋ�ƻƬǂƴƱƹƾƬ&� ƻƺƷƿǃƱƹƹǇƵ� Ʈ� ƾƱǃƱƹƴƱ�ưƱƽǋƾƴ� ǃƬ'
ƽƺƮ�ƽ� ǃƴƽƷƺƸ�ƹƬƶƺƻƷƱƹƴƵ�ƽƶƬƹƺƮ�+****(�Ʃƾƺƾ�ƽƻƱƶƾƼ�
ưƬǌƾ�ƻƼƱưƽƾƬƮƷƱƹƴƱ�ƺ�ƮƺƳƸƺƲƹƺƵ�ƸƬƶƽƴƸƬƷǈƹƺƵ�ǃƿƮ'
ƽƾƮƴƾƱƷǈƹƺƽƾƴ� ƺƻƼƱưƱƷƱƹƴǋ� ƽƴƯƹƬƷƺƮ� ƺƼƯƬƹƴǃƱƽƶƴǁ�
ƸƺƷƱƶƿƷ� Ʈ� ƺƭƼƬƳǂƬǁ� ƽƷǊƹǇ&� ƻƺƽƶƺƷǈƶƿ� ƶƼƺƸƱ� ƺƽƹƺƮ'
ƹǇǁ�ƽƴƯƹƬƷƺƮ�Ʈ�ƽƻƱƶƾƼƱ�ƫƙƝ� 1ƚ�ưƬƹƹƺƯƺ�ƺƭƼƬƳǂƬ�ƹƬ'
ƭƷǊưƬǊƾƽǋ� Ʊǅǌ� Ƽǋư� ƽƷƬƭǇǁ� ƽƴƯƹƬƷƺƮ� ƺƼƯƬƹƴǃƱƽƶƴǁ�
ƸƺƷƱƶƿƷ(�ƙƱƾƬƭƺƷƺƸƴǃƱƽƶƴƵ�ƬƹƬƷƴƳ�ƾƬƶƴǁ�ƮǇƽƺƶƺƴƹ'
ǀƺƼƸƬƾƴƮƹǇǁ�ƽƻƱƶƾƼƺƮ�ƻƼƱưƽƾƬƮƷǋƱƾ�ƽƺƭƺƵ�ƽƬƸƺƽƾƺ'
ǋƾƱƷǈƹǇƵ�ƴƹƾƱƼƱƽ�Ʈ�ƻƷƬƹƱ�ƭƺƷƱƱ�ƻƺƷƹƺƵ�ưƴƬƯƹƺƽƾƴƶƴ�
ƺƼƯƬƹƴƳƸƬ&�ƮǇǋƮƷƱƹƴǋ�ƯƼƿƻƻ�ƼƴƽƶƬ�ƻƬǂƴƱƹƾƺƮ&�ƻƼƱư'
ƼƬƽƻƺƷƺƲƱƹƹǇǁ�ƶ�ƼƬƳƷƴǃƹǇƸ�ƳƬƭƺƷƱƮƬƹƴǋƸ&�ƺƾƽƷƱƲƴ'
ƮƬƹƴǋ�ƼƱƬƶǂƴƵ�ƺƼƯƬƹƴƳƸƬ�ƹƬ�ƮƺƳưƱƵƽƾƮƴǋ�ƻƬƾƺƯƱƹƺƮ&�
ƾƺƶƽƴǃƱƽƶƴǁ� ƮƱǅƱƽƾƮ&� ƷƱƶƬƼƽƾƮƱƹƹǇǁ� ƻƼƱƻƬƼƬƾƺƮ� ƴ�
ƾ(ư(�U+W(
ſƬƶ� ƭǇƷƺ� ƻƺƶƬƳƬƹƺ� ƼƬƹƱƱ� U2W&� ƴƹƾƱƯƼƬƷǈƹƬǋ� ƴƹ'

ƾƱƹƽƴƮƹƺƽƾǈ�ƽƴƯƹƬƷƺƮ�ƻƼƺƾƺƹƺƮ�ƹƴƳƶƺƸƺƷƱƶƿƷǋƼƹǇǁ�
ƺƼƯƬƹƴǃƱƽƶƴǁ� ƽƺƱưƴƹƱƹƴƵ� ƽƺƺƾƮƱƾƽƾƮƿƱƾ� ƽƿƸƸƬƼ'
ƹƺƵ� ƶƺƹǂƱƹƾƼƬǂƴƴ� ƺƼƯƬƹƴǃƱƽƶƴǁ� ƸƺƷƱƶƿƷ� Ʈ� ƽƷǊƹƱ�
Ʈ� ưƴƬƻƬƳƺƹƱ� *&**+'*&*+�
ƸƺƷǈ)Ʒ(�ƜƺƷƿǃƱƹƹǇƱ�ƹƬƸƴ�
ƽƻƱƶƾƼǇ�ƫƙƝ�1ƚ�ƽƺưƱƼƲƬƾ�
ƹƬưǌƲƹƺ� ƴưƱƹƾƴǀƴǂƴƼƺ'
ƮƬƹƹǇƱ�ƽƴƯƹƬƷǇ&�ǉƾƺ�ưƬǌƾ�
ƮƺƳƸƺƲƹƺƽƾǈ�ƽƺƻƺƽƾƬƮƴƾǈ�
ƴǁ� ƴƹƾƱƯƼƬƷǈƹǇƱ� ƴƹƾƱƹ'
ƽƴƮƹƺƽƾƴ� ƴ� ƿƽƾƬƹƺƮƴƾǈ�
ƶƺƷƴǃƱƽƾƮƱƹƹƺƱ� ƽƺƺƾƹƺ'
ǄƱƹƴƱ� ƺƽƹƺƮƹǇǁ� ƺƼƯƬƹƴ'
ǃƱƽƶƴǁ�ƸƺƷƱƶƿƷ�Ʈ�ƼƺƾƺƮƺƵ�
Ʋƴưƶƺƽƾƴ(� ƩƾƬ� ƴƹǀƺƼƸƬ'
ǂƴǋ�ƻƼƱưƽƾƬƮƷǋƱƾ�ƺƽƺƭǇƵ�
ƴƹƾƱƼƱƽ&� ƻƺƽƶƺƷǈƶƿ� ƽƻƱƶ'
ƾƼǇ� ƫƙƝ� 1ƚ� ưƺ� ƴ� ƻƺƽƷƱ�
ƷƱǃƱƹƴǋ� ƹƱ� ƻƼƱƾƱƼƻƱƷƴ�
ƻƼƴƹǂƴƻƴƬƷǈƹǇǁ� ƴƳƸƱƹƱ'

ƹƴƵ&�ƹƺ�ƿƶƬƳǇƮƬǊƾ�ƹƬ�ƴƳƸƱƹƱƹƴƱ�ƽƮƺƴǁ�ƶƺƷƴǃƱƽƾƮƱƹ'
ƹǇǁ�ǁƬƼƬƶƾƱƼƴƽƾƴƶ(
ƜƼƴƹƴƸƬǋ�Ʈ�ƽƻƱƶƾƼƬǁ�ƴƹƾƱƯƼƬƷǈƹƿǊ�ƴƹƾƱƹƽƴƮƹƺƽƾǈ�

ƽƴƹƯƷƱƾƬ�ƞƚ-'ƯƼƿƻƻǇ�ƿƶƽƿƽƹƺƵ�ƶƴƽƷƺƾǇ�ƳƬ�Ʊưƴƹƴǂƿ&�ƸǇ�
ƻƺƷƿǃƴƷƴ� ƺƾƹƺƽƴƾƱƷǈƹǇƱ� ƴƹƾƱƯƼƬƷǈƹǇƱ� ƴƹƾƱƹƽƴƮƹƺ'
ƽƾƴ� ƾƼƴƻƷƱƾƹǇǁ� ƽƴƯƹƬƷƺƮ� ƞƚ-'ƯƼƿƻƻ� ƶƬƼƭƺƹƺƮǇǁ� ƶƴƽ'
Ʒƺƾ�ƴ�ǉƾƴƷƺƮƺƯƺ�ƽƻƴƼƾƬ(�ſƺƷƴǃƱƽƾƮƱƹƹǇƱ�ƽƺƺƾƹƺǄƱƹƴǋ�
ƺƽƹƺƮƹǇǁ�ƹƴƳƶƺƸƺƷƱƶƿƷǋƼƹǇǁ�ƺƼƯƬƹƴǃƱƽƶƴǁ�ƽƺƱưƴƹƱ'
ƹƴƵ�Ʈ�ƽƺƽƾƬƮƱ�ƽƷǊƹǇ�ưƺ�ƴ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ�ƻƼƴƮƱưƱƹǇ�Ʈ�
ƾƬƭƷƴǂƱ�+(
ſƬƶ�ƽƷƱưƿƱƾ�ƴƳ�ưƬƹƹǇǁ�ƾƬƭƷƴǂǇ&�ƻƼƬƶƾƴǃƱƽƶƴ�Ʈƺ�ƮƽƱǁ�

ƽƷƿǃƬǋǁ� ƻƺƽƷƱ� ƷƱǃƱƹƴǋ� ƿ� ƻƬǂƴƱƹƾƺƮ� Ʈ� ƽƷǊƹƱ� ƳƹƬǃƴ'
ƾƱƷǈƹƺ�ƮǇƼƺƽƷƺ�ƽƺưƱƼƲƬƹƴƱ�ƻƼƺƻƴƺƹƺƮƺƵ�ƴ�ƸƬƽƷǋƹƺƵ�
ƶƴƽƷƺƾ�ƻƺ�ƺƾƹƺǄƱƹƴǊ�ƶ�ƿƶƽƿƽƹƺƵ�ƶƴƽƷƺƾƱ(�ƖƽƶƷǊǃƱƹƴƱ�
ƽƺƽƾƬƮƷǋƱƾ� ƺƭƼƬƳƱǂ�Ǯ� ,&� Ʈ� ƶƺƾƺƼƺƸ� ƶƼƺƸƱ�ƸƬƽƷǋƹƺƵ�
ƶƴƽƷƺƾǇ� ƺƭƹƬƼƿƲƱƹ� ƴ� ǉƾƴƷƺƮǇƵ� ƽƻƴƼƾ&� Ƭ� ƽƺưƱƼƲƬƹƴƱ�

Рис. 5. Спектр ЯМР 1Н с широкополосным 
подавлением протонов (программа 

ZGPR) образца № 4 слюны после лечения 
пациента с числом накопления сканов 

NS = 10000 (накопление в течение 10 час)

Fig. 5. NMR 1Н spectrum with a broadband 
suppression of protons ( ZGPR set) of #4 

specimen of patient’s oral liquid after 
treatment with the number of scan cumulation 

NS = 10000 (cumulation at 10 hours)

Рис. 4. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа 

ZGPR) образца № 1 слюны 
до и после лечения пациента

Fig. 4. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) of #1 specimen 
of patient’s oral liquid before and after treatment

Ƭ�źŭżŬųƂŬ ŀŶŽſŽŹŬƋ�Ŷ'žŬ��
ŞŚ3ŞśśŚ

ŜżźŻŴźŹźŮŬƋ�Ŷ'žŬ�
ŞŚ3ŞŚ2ŞśśŚ

řŬŽŷƋŹŬƋ�Ŷ'žŬ�
ŞŚ3"ŞŚ2#2ŞśśŚ

ũžŴŷźŮƇŵ�ŽŻŴżž�
ŞŚ3ŞŚ2śŚ

1
Űź�ŷűƃűŹŴƋ 1 *&,3 *&+. 0

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&., *&,- 0

2
Űź�ŷűƃűŹŴƋ 1 *&-, *&+. +&00

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&.- *&+0 -&-,

3
Űź�ŷűƃűŹŴƋ 1 *&,* *&*. 0

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&., *&+0 0

4
Űź�ŷűƃűŹŴƋ 1 *&-+ *&*3 0

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&.- *&,. 0

Таблица 1. Относительное содержание уксусной, пропионовой, 
масляной кислот и этилового спирта в слюне до и после лечения.

Table 1. Abundance of acetic, propionic, butyric acids and 
ethyl alcohol in saliva before and after treatment.
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+-(�=ZeZ[k^l^�P(&�LbssZ�P(�@hkfZmbhg�h_�ikhibhgZm^�Z_m^k�lahkm'm^kf�
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;e\hahe(�+3335�3�",#4�+03'+10(



25

Volume 18, no. 4/2020

ÅǏǏáǊÝǌÛǉãàï���0@FBKQFȎ@�OBPB>O@EBP

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƞƶƿƾƼƻƶƻ�Ɣ(Ɩ(1�ǜ�ƻƼƺǀƱƽƽƺƼ&�ưƺƶƾƺƼ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�ưƱƶƬƹ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�ǀƬƶƿƷǈƾƱƾƬ�ƙžƙƞƀ&�ƳƬƮƱưƿ'

ǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƶƬƼƴƱƽƺƷƺƯƴƴ�ƴ�ǉƹưƺưƺƹƾƴƴ&�ƕƬƽƷƿƲƱƹƹǇƵ�ƮƼƬǃ�ƝƠ&�IL=C>�C>4�****'***,'-/0+'0,,,(
ơƾƼƸƼƽƼƱ�Ɣ(Ɣ(1�ǜ�ƻƼƺǀƱƽƽƺƼ&�ưƺƶƾƺƼ�ǁƴƸƴǃƱƽƶƴǁ�ƹƬƿƶ&�ƳƬƮƱưƿǊǅƴƵ�ƶƬǀƱưƼƺƵ�ƺƭǅƱƵ�ƴ�ƭƴƺƺƼƯƬƹƴǃƱƽƶƺƵ�ǁƴƸƴƴ(
ØƾåưƻƯǌ�Ƙ(Ɣ(1�ǜ�ƬƽƽƴƽƾƱƹƾ&�ƶƬƹưƴưƬƾ�ƸƱưƴǂƴƹƽƶƴǁ�ƹƬƿƶ&�IL=C>�C>4�****'***-'+02.'3.*1(
ơƾƶƱƯƹƼƱ�Ɩ(ƛ(2�ǜ�ƽƾƬƼǄƴƵ�ƹƬƿǃƹǇƵ�ƽƺƾƼƿưƹƴƶ&�ƶƬƹưƴưƬƾ�ǀƴƳƴƶƺ'ƸƬƾƱƸƬƾƴǃƱƽƶƴǁ�ƹƬƿƶ(
1ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƙƺƽƶƺƮƽƶƴƵ�

ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ�ƸƱưƴƶƺ'ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ�ƴƸ(�Ə(Ɩ(�ƓƮưƺƶƴƸƺƮƬ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�
ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(

,ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƹƬƿƶƴ��Ɩƹƽƾƴƾƿƾ�ƺƭǅƱƵ�ƴ�ƹƱƺƼƯƬƹƴǃƱƽƶƺƵ�ǁƴƸƴƴ�
ƴƸ(�ƚ(ƞ(�ſƿƼƹƬƶƺƮƬ��ƝƺƽƽƴƵƽƶƺƵ�ƬƶƬưƱƸƴǋ�ƹƬƿƶ&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(

AUTHOR INFORMATION:
;(P(�Gbmkhgbg1�ǜ�ikh_^llhk&�>h\mhk�h_�G^]b\Ze�M\b^g\^l&�>^Zg�h_�ma^�@Z\nemr�h_�>^gmblmkr&�B^Z]�h_�ma^�>^iZkmf^gm�h_�

\Zkbheh`r�Zg]�^g]h]hgmb\l&�Bhghk^]�>h\mhk�h_�LnllbZg�@^]^kZmbhg&�IL=C>�C>4�****'***,'-/0+'0,,,(
;(;(�Jkhdhiho1�ǜ�ikh_^llhk&�>h\mhk�h_�=a^fb\Ze�M\b^g\^l&�B^Z]�h_�ma^�>^iZkmf^gm�h_�`^g^kZe�Zg]�[bhhk`Zgb\�

\a^fblmkr(
?(;(�Mk^[gZrZ1�ǜ�ZllblmZgm&�Ja>&�IL=C>�C>4�****'***-'+02.'3.*1(
P(C(�JkboZeho2�ǜ�l^gbhk�k^l^Zk\a�ZllblmZgm&�Ja>(
1Ghl\hp�MmZm^�Ogbo^klbmr�h_�G^]b\bg^�Zg]�>^gmblmkr�gZf^]�Z_m^k�;(C(�?o]hdbfho&�Ghl\hp&�LnllbZ(
,EnkgZdho�Cglmbmnm^�h_�A^g^kZe�Zg]�Cghk`Zgb\�=a^fblmkr�h_�ma^�LnllbZg�;\Z]^fr�h_�M\b^g\^l&�Ghl\hp&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4
ØƾåưƻƯǌ�Ƙ(Ɣ(�)�?(;(�Mk^[gZrZ&�?'fZbe4�]k(lk^[gZrZ:fZbe(kn



26

ȵȻì���
�é��
����

ǂúßǌǎë���/BSFBTP
DOI: 10.36377/1683-2981-2020-18-4-26-31

Актуальность применения хлоргексидина 
в адгезивном протоколе в девитальных зубах

© Хабадзе З.С., Шерозия М.Г., Генералова Ю.А., Недашковский А.А., Негорелова Я.А. 
Федеральное государственное автономное образовательное учреждение высшего образования  

«Российский университет дружбы народов» (РУДН), Москва, Россия

ƞƲƴǋƹƲ4
Цель.�ƛƻƼƱưƱƷƱƹƴƱ�ƬƶƾƿƬƷǈƹƺƽƾƴ�ƻƼƴƸƱƹƱƹƴǋ�ǁƷƺƼƯƱƶƽƴưƴƹƺƮƺƯƺ�ƬưƯƱƳƴƮƹƺƯƺ�ƻƼƺƾƺƶƺƷƬ�Ʈ�ưƱƮƴƾƬƷǈƹǇǁ�ƳƿƭƬǁ(
Материалы и методы.� ƐǇƷ� ƻƼƺƮƱưƱƹ� ƽƴƽƾƱƸƬƾƴǃƱƽƶƴƵ� ƺƭƳƺƼ� ƷƴƾƱƼƬƾƿƼǇ� Ʈ� ǉƷƱƶƾƼƺƹƹǇǁ� ƭƬƳƬǁ� ưƬƹƹǇǁ�
Ahh`e^� M\aheZk� ƴ� Jn[f^](� ƝƬƽƽƸƺƾƼƱƹǇ� ƴ� ƮƶƷǊǃƱƹǇ� ƽƾƬƾǈƴ&� ƶƬƽƬǊǅƴƱƽǋ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƬƶƾƴƮƹƺƽƾƴ�
ƸƬƾƼƴƶƽƹǇǁ�ƸƱƾƬƷƷƺƻƼƺƾƱƴƹƬƳ�Ʈ�ƮƴƾƬƷǈƹǇǁ�ƴ�Ʈ�ưƱƮƴƾƬƷǈƹǇǁ�ƳƿƭƬǁ&�Ƭ�ƾƬƶƲƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƺƭ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�
ǁƷƺƼƯƱƶƽƴưƴƹƺƮƺƯƺ�ƻƼƺƾƺƶƺƷƬ(
Результаты.�Ƒ�ǁƺưƱ�ƺƭƳƺƼƬ�ƭǇƷƺ�ƼƬƽƽƸƺƾƼƱƹƺ�0*�ƽƾƬƾǈƴ(�ƜƺƽƷƱ�ƻƼƺƴƳƮƱưƱƹƴǋ�ƺƾƭƺƼƬ�ƻƺ�ƶƼƴƾƱƼƴǋƸ�ƴƽƶƷǊǃƱƹƴǋ&�
ǃƴƽƷƺ�ƮƶƷǊǃƱƹƹǇǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƽƺƽƾƬƮƴƷƺ�-0(
Выводы.� Ɯƺ� ưƬƹƹǇƸ� ƴƳƿǃƱƹƹǇǁ� ƻƿƭƷƴƶƬǂƴƵ&� ƭǇƷƺ� ƿƽƾƬƹƺƮƷƱƹƺ&� ǃƾƺ� ƙƙƜ� ,� ƴ� ƙƙƜ� 3� ƽƺưƱƼƲƬƾƽǋ� ƹƱ� ƾƺƷǈƶƺ�
Ʈ� ƮƴƾƬƷǈƹǇǁ&� ƹƺ�ƴ� Ʈ� ưƱƮƴƾƬƷǈƹǇǁ� ƳƿƭƬǁ(�ƜƼƴƸƱƹƱƹƴƱ� ǁƷƺƼƯƱƶƽƴưƴƹƺƮƺƯƺ� ƬưƯƱƳƴƮƹƺƯƺ� ƻƼƺƾƺƶƺƷƬ� ƬƶƾƿƬƷǈƹƺ�ƴ�
Ʈ� ƾƺƸ&�ƴ�Ʈ�ưƼƿƯƺƸ�ƶƷƴƹƴǃƱƽƶƺƸ�ƽƷƿǃƬƱ&�ƺưƹƬƶƺ�Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƮƴưƬ�ƙƙƜ�ƴ�ƽƺƽƾƺǋƹƴǋ�ƻƿƷǈƻǇ�ƻƺưƭƴƼƬƱƾƽǋ�
ƶƺƹǂƱƹƾƼƬǂƴǋ�ǁƷƺƼƯƱƶƽƴưƴƹƬ(

ƀƸǋǄƲƯǈƲ�ƾƸƻƯƭ4�ƸƬƾƼƴƶƽƹǇƱ�ƸƱƾƬƷƷƺƻƼƺƾƱƴƹƬƳǇ&�ǁƷƺƼƯƱƶƽƴưƴƹ&�ƙƙƜ�,�ƴ�3&�ƴƹƯƴƭƴƾƺƼǇ�ƸƱƾƬƷƷƺƻƼƺƾƱƴƹƬƳ&�
ƶƺƷƷƬƯƱƹ&�ƶƬƼƴƱƽ&�ưƱƹƾƴƹƺƯƱƹƱƳ&�ƻƿƷǈƻƴƾ(

Ɵƿƭƿǉǌ�ƼƻƾƿǀƼƵƸƭ4�-*(*2(,*,*5�ƵƾƼƽƭƯƸƲƺƭ4�+2(+*(++5�ƼƽƵƺǌƿƭ4�*+(++(,*,*(

ƀƻƺǁƸƵƷƿ�ƵƺƿƲƽƲƾƻƯ4�ƏƮƾƺƼǇ�ưƱƶƷƬƼƴƼƿǊƾ�ƺƾƽƿƾƽƾƮƴƱ�ƶƺƹǀƷƴƶƾƬ�ƴƹƾƱƼƱƽƺƮ(

ƓƸǌ� ǃƵƿƵƽƻƯƭƺƵǌ4� ơƬƭƬưƳƱ� ƕ(ƞ(&� ƤƱƼƺƳƴǋ� ƙ(ž(&� žƱƹƱƼƬƷƺƮƬ� ƪ(Ə(&� ƚƱưƬǄƶƺƮƽƶƴƵ� Ə(Ə(&� ƚƱƯƺƼƱƷƺƮƬ� ƫ(Ə(�
ƏƶƾƿƬƷǈƹƺƽƾǈ� ƻƼƴƸƱƹƱƹƴǋ� ǁƷƺƼƯƱƶƽƴưƴƹƬ� Ʈ� ƬưƯƱƳƴƮƹƺƸ� ƻƼƺƾƺƶƺƷƱ� Ʈ� ưƱƮƴƾƬƷǈƹǇǁ� ƳƿƭƬǁ(� Ʃƹưƺưƺƹƾƴǋ� mh]Zr(�
,*,*5�+2".#4,0'-+(�>IC4�+*(-0-11)+02-',32+',*,*'+2'.',0'-+(

The relevance applying in the adhesive protocol 
in devital teeth

© Z.S. Khabadze, V.S. Shubaeva, Yu.A. Generalova, A.A. Nedashkovsky, M.G. Sheroziia, Ya.A. Negorelova
RUDN University, Moscow, Russia

Abstract:
Aim.�Nh�]^m^kfbg^�ma^�k^e^oZg\^�h_�ma^�Ziieb\Zmbhg�h_�ma^�\aehka^qb]bg^�Z]a^lbo^�Jkhmh\he�bg�]^obmZe�m^^ma(
Materials and methods.�;�lrlm^fZmb\�k^ob^p�h_�ma^�ebm^kZmnk^�bg�ma^�^e^\mkhgb\�]ZmZ[Zl^l�Ahh`e^�M\aheZk�Zg]�Jn[f^]�
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ƳǇƮƬƹƴǋ�ǂƴƽƾƱƴƹ'ǂƴƹƶ(�U,/W
ƏƶƾƴƮƬǂƴǋ�ƻƼƺ'ƙƙƝ�ƻƼƺƴƽǁƺưƴƾ�ƻƼƴ�ƹƴƳƶƴǁ�ƳƹƬǃƱ'

ƹƴǋǁ� iB� ƹƴƲƱ� .&/(� ƜƼƴ� ƶƬƼƴƱƽƱ� ƭƺƷƱƳƹƱƾƮƺƼƹǇƱ� ƭƬƶ'
ƾƱƼƴƴ� ƮǇưƱƷǋǊƾ� ƸƺƷƺǃƹƿǊ� ƶƴƽƷƺƾƿ� "ƷƬƶƾƬƾ#&� ƶƺƾƺƼǇƱ�
ƽƹƴƲƬǊƾ�ƳƹƬǃƱƹƴǋ�iB�ưƺ�ƺƻƾƴƸƬƷǈƹǇǁ�ưƷǋ�ƬƶƾƴƮƹƺƽƾƴ�
ƻƼƺƾƱƴƹƬƳ&� ƾƬƶƲƱ� ƬƶƾƴƮƬǂƴǋ� ƸƺƲƱƾ� ƻƼƺƴƽǁƺưƴƾǈ� Ʈƺ�
ƮƼƱƸǋ� ƺƭƼƬƭƺƾƶƴ� ưƱƹƾƴƹƬ� ƺƼƾƺǀƺƽǀƺƼƹƺƵ� ƶƴƽƷƺƾƺƵ�
ƴƷƴ� ƻƼƴ� ƻƼƴƸƱƹƱƹƴƱ� ƬưƯƱƳƴƮƹǇǁ� ƽƴƽƾƱƸ� 0� ƴ� 1� ƻƺƶƺ'
ƷƱƹƴǋ(� ƜƺƽƷƱ� ƮƺƽƽƾƬƹƺƮƷƱƹƴǋ� ƿƼƺƮƹǋ� iB� ƭƿǀƱƼƹǇƸƴ�
ƽƴƽƾƱƸƬƸƴ�ƽƷǊƹǇ�ƬƶƾƴƮƴƼƺƮƬƹƹǇƱ�ƙƙƜ�ƻƼƺưƺƷƲƬǊƾ�
ƯƴưƼƺƷƴƳ�ƶƺƷƷƬƯƱƹƺƮǇǁ�ƮƺƷƺƶƺƹ�ưƱƹƾƴƹƬ(�U.&/W
NCGJl�ǜ�ǉƾƺ�ƱƽƾƱƽƾƮƱƹƹǇƱ�ƴƹƯƴƭƴƾƺƼǇ�GGJl&�ƶƺƾƺ'

ƼǇƱ� ƽƺưƱƼƲƬƾƽǋ� Ʈ� ƭƺƷǈǄƴƹƽƾƮƱ� ƾƶƬƹƱƵ� ƴ� ƲƴưƶƺƽƾƱƵ�
ƺƼƯƬƹƴƳƸƬ(� ƞƼƱưƴ� ǉƾƴǁ� ƴƹƯƴƭƴƾƺƼƺƮ� GGJl� NCGJ'+� Ʈ�
ƺƽƹƺƮƹƺƸ�ƶƺƸƻƷƱƶƽƿƱƾƽǋ�ƽ�GGƜ'3&�Ƭ�NCGJ',�ƸƺƲƱƾ�ƽƮǋ'
ƳǇƮƬƾǈ� ƶƬƶ� ƷƬƾƱƹƾƹǇƵ&� ƾƬƶ� ƴ� ƬƶƾƴƮƹǇƵ�GGƜ',(� ſƼƺƸƱ�
ƾƺƯƺ&�NCGJ',�ƾƬƶƲƱ�ƹƱƺƭǁƺưƴƸ�ưƷǋ�ǉǀǀƱƶƾƴƮƹƺƵ�Ƭƶƾƴ'
ƮƬǂƴƴ�ƻƼƺ'GGƜ',(�U,.W

ƣƔƙƩ
ƝƬƽƽƸƺƾƼƱƹƴƱ�ƬƶƾƴƮƹƺƽƾƴ�ƴ�ƶƺƷƴǃƱƽƾƮƬ�ƸƬƾƼƴƶƽƹǇǁ�

ƸƱƾƬƷƷƺƻƼƺƾƱƴƹƬƳ� Ʈ� ƮƴƾƬƷǈƹǇǁ�ƴ� ưƱƮƴƾƬƷǈƹǇǁ� ƳƿƭƬǁ&�
Ƭ� ƾƬƶƲƱ� ƼƬƽƽƸƺƾƼƱƹƴƱ� ƽƻƼƬƮƱưƷƴƮƺƽƾƴ� ƻƼƴƸƱƹƱƹƴǋ�
ǁƷƺƼƯƱƶƽƴưƴƹƺƮƺƯƺ� ƬưƯƱƳƴƮƹƺƯƺ� ƻƼƺƾƺƶƺƷƬ� Ʈ� ưƬƹƹƺƵ�
ƶƷƴƹƴǃƱƽƶƺƵ�ƽƴƾƿƬǂƴƴ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƒƷǋ� ƹƬƻƴƽƬƹƴǋ� ưƬƹƹƺƵ� ƺƭƳƺƼƹƺƵ� ƽƾƬƾǈƴ� ƭǇƷ� ƻƼƺ'

ƮƱưƱƹ� ƻƺƴƽƶ� Ʈ� ǉƷƱƶƾƼƺƹƹǇǁ� ƭƬƳƬǁ� ưƬƹƹǇǁ� Jn[G^]� ƴ�
Ahh`e^� l\aheZk� ƴ� Ʈ� ƽƻƴƽƶƬǁ� ƷƴƾƱƼƬƾƿƼǇ&� ƶƺƾƺƼǇƱ� ƿƶƬ'
ƳƬƹǇ� Ʈ� ƹƬƵưƱƹƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴǋǁ� ƴ� ƽƾƬƾǈǋǁ(� ƒƷǋ� ƻƺ'
ƴƽƶƬ� ƭǇƷƴ� ƮǇƭƼƬƹǇ� ƽƷƱưƿǊǅƴƱ� ƾƱƼƸƴƹǇ4� �fZmkbq�
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f^mZeehikhm^bgZl^l�&� �\aehka^qb]bg^�&� �GGJl� ,� Zg]� 3�&�
�bgab[bmhkl�h_�f^mZeehikhm^bgZl^l�(
ƖƽƽƷƱưƺƮƬƹƴǋ�ƭǇƷƴ�ƺƾǀƴƷǈƾƼƺƮƬƹǇ�Ʈ�ưƮƬ�ǉƾƬƻƬ(�ƚƬ�

ƻƱƼƮƺƸ�ǉƾƬƻƱ�ƻƼƺƴƳƮƺưƴƷƽǋ�ƬƹƬƷƴƳ�ƹƬƳƮƬƹƴǋ�ƴ�ƶƼƬƾƶƺ'
Ưƺ�ƽƺưƱƼƲƬƹƴǋ�ƻƿƭƷƴƶƬǂƴƵ(�ƚƬ�ƮƾƺƼƺƸ�ǉƾƬƻƱ�ƻƼƺƴƽǁƺ'
ưƴƷƺ� ƺƳƹƬƶƺƸƷƱƹƴƱ� ƽ� ƽƺưƱƼƲƬƹƴƱƸ� ƴ� ƼƬƽƽƸƺƾƼƱƹƴƱ�
ƻƺƷƹƺƾƱƶƽƾƺƮǇǁ� ƮƬƼƴƬƹƾƺƮ� ƺƾƺƭƼƬƹƹǇǁ� ƽƾƬƾƱƵ(� ƜƼƴ�
ƮǇƭƺƼƱ� ƴƽƾƺǃƹƴƶƺƮ� ƻƼƱưƻƺǃƾƱƹƴƱ� ƺƾưƬƮƬƷƺƽǈ� ƭƺƷƱƱ�
ƻƺƳưƹƴƸ�ƻƿƭƷƴƶƬǂƴǋƸ(�ƞƬƸƬǋ�ƼƬƹƹǋǋ�ƻƿƭƷƴƶƬǂƴǋ�ưƬ'
ƾƴƼƿƱƾƽǋ�+33*� ƯƺưƺƸ&�ƽƬƸƬǋ�ƻƺƳưƹǋǋ�,*+3� ƯƺưƺƸ(�Ɯƺ'
ƴƽƶ�ƻƼƺƴƳƮƺưƴƷƽǋ�+-(*0(,*,*(

ƞƔƖƁƙƩƠƐƠƨ
Ƒ�ǁƺưƱ�ƺƭƳƺƼƬ�ƭǇƷƺ�ƼƬƽƽƸƺƾƼƱƹƺ�/3�ƽƾƬƾǈƴ&�ƴƳ�ƹƴǁ�

,3�\�ƭƬƳǇ�ưƬƹƹǇǁ�Jn[G^]&�-*�\�Ahh`e^�M\aheZk�ƴ�+�ƻƼƴ'
ƽƾƬƾƱƵƹǇǁ� ƽƽǇƷƶƴ(� ƜƺƽƷƱ� ƻƼƺƴƳƮƱưƱƹƴǋ� ƺƾƭƺƼƬ� ƻƺ�
ƶƼƴƾƱƼƴǋƸ�ƴƽƶƷǊǃƱƹƴǋ&�ǃƴƽƷƺ�ƮƶƷǊǃƱƹƹǇǁ�ƴƽƽƷƱưƺƮƬ'
ƹƴƵ�ƽƺƽƾƬƮƴƷƺ�-0(
Ɩƽǁƺưǋ� ƴƳ� ƴƳƿǃƱƹƹǇǁ� ƹƬƸƴ� ƻƿƭƷƴƶƬǂƴƵ&� ƻƼƴƮƺưƴƸ�

ƑƬƸ�ƼƱƳƿƷǈƾƬƾǇ�ƹƱƶƺƾƺƼǇǁ�ƴƽƽƷƱưƺƮƬƹƴƵ&�ƺƻƴƽǇƮƬǊ'
ǅƴǁ� ǀƬƶƾƺƼǇ&� ƮƷƴǋǊǅƴƱ� ƹƬ� ƻƼƺƯƹƺƳ� ưƱƹƾƬƷǈƹƺƵ� ƴƸ'
ƻƷƬƹƾƬǂƴƴ�ƻƼƴ�ƞƒ�CC�ƾƴƻƬ4
+(� ƖƽƽƷƱưƺƮƬƹƴƱ&� ƻƼƺƮƱưƱƹƹƺƱ� Ʈ� ,*+2� Ưƺưƿ&� ưƺƶƬ'

ƳƬƷƺ&� ǃƾƺ� ƻƼƴƸƱƹƱƹƴƱ� ǁƷƺƼƯƱƶƽƴưƴƹƺƮƺƯƺ� ƻƼƺ'
ƾƺƶƺƷƬ� ƬƶƾƿƬƷǈƹƺ� ƹƱ� ƾƺƷǈƶƺ� ƻƼƴ� ƶƬƼƴƺƳƹǇǁ� ƻƺ'
ƼƬƲƱƹƴǋǁ&�ƹƺ�ƴ�ƻƼƴ�ƯƴƻƱƼƱƸƴƴ�ƻƿƷǈƻǇ(�ƀǃƬƽƾƹƴƶƴ�
ƭǇƷƴ� ƼƬƳưƱƷƱƹǇ� ƹƬ� ưƮƱ� ƯƼƿƻƻǇ(� ƜƱƼƮƺƵ� ƯƼƿƻƻƱ�
ƷƱǃƱƹƴƱ� ƻƼƺƮƺưƴƷƴ� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƮƺưƹƺƯƺ�
ƼƬƽƾƮƺƼƬ�ǁƷƺƼƯƱƶƽƴưƴƹƬ&�Ʈƺ�ƮƾƺƼƺƵ�ƯƼƿƻƻƱ�ƻƼƴ'
ƸƱƹǋƷƴ� ƽƻƴƼƾƺƮƺƵ� ƼƬƽƾƮƺƼ� ǁƷƺƼƯƱƶƽƴưƴƹƬ(� ƛƭƬ�
ƻƼƺƾƺƶƺƷƬ� ƺƶƬƳƬƷƴƽǈ� ǉǀǀƱƶƾƴƮƹǇƸƴ� Ʈ� ưƬƹƹƺƵ�
ƶƷƴƹƴǃƱƽƶƺƵ�ƽƴƾƿƬǂƴƴ(�U1W

,(� Ƒ� ƬƻƼƱƷƱ� ,*+1� ƯƺưƬ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƴƽƽƷƱ'
ưƺƮƬƹƴƱ&� ƳƬƾƼƬƯƴƮƬǊǅƱƱ� ƽƻƺƼƹǇƵ� ƮƺƻƼƺƽ�

ƴƽƻƺƷǈƳƺƮƬƹƴǋ� ǁƷƺƼƯƱƶƽƴưƴƹƬ�ƴ� ǉƾƬƹƺƷƬ� Ʈ� ƻƼƺ'
ǂƱƽƽƱ� ƬưƯƱƳƴƮƹƺƵ� ƻƺưƯƺƾƺƮƶƴ(� ƖƽƽƷƱưƺƮƬƹƴƱ�
ƻƼƺƮƺưƴƷƺƽǈ� ƹƬ� ƿưƬƷƱƹƹǇǁ� ƴ� ưƬƷƱƱ� ƺǃƴǅƱƹƹǇǁ�
ƳƿƭƬǁ(� Ƒ� ƼƱƳƿƷǈƾƬƾƱ� ǉƶƽƻƱƼƴƸƱƹƾƬ� ƭǇƷƺ� ưƺ'
ƶƬƳƬƹƺ&� ǃƾƺ� ƻƼƴƸƱƹƱƹƴƱ� ǁƷƺƼƯƱƶƽƴưƴƹƺƮƺƯƺ� ƴ�
ƽƻƴƼƾƺƮƺƯƺ� ƻƼƺƾƺƶƺƷƬ&� ǉǀǀƱƶƾƴƮƹƱƱ� ƶƷƬƽƽƴ'
ǃƱƽƶƺƯƺ� ƬưƯƱƳƴƮƹƺƯƺ� ƻƼƺƾƺƶƺƷƬ&� ưƬƲƱ� Ʈ� ưƱƮƴ'
ƾƬƷǈƹǇǁ�ƳƿƭƬǁ(�U+-W

-(� ƜƼƴ� ƴƸƸƿƹƺǁƼƺƸƺƾƺƯƼƬǀƴǃƱƽƶƺƸ� ƬƹƬƷƴƳƱ� "ƽ�
ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƶƺƹǆǊƯƬƾƬ� ƹƬƹƺǃƬƽƾƴǂ� ƳƺƷƺƾƬ�
ƽƺ�ƽƻƱǂƴǀƴǃƱƽƶƴƸƴ�ƬƹƾƴƾƱƷƬƸƴ�ƶ�ƙƙƜ�,&�ƙƙƜ�
2&�ƙƙƜ�3�ƴ�ƙƙƜ�,*#�ƻǋƾƴ�ƿưƬƷƱƹƹǇǁ�ƶƬƼƴƺƳƹǇǁ�
ƸƺƷǋƼƺƮ� ƭǇƷƺ� ƿƽƾƬƹƺƮƷƱƹƺ&� ǃƾƺ� ƶƺƷƴǃƱƽƾƮƺ�
ǀƱƼƸƱƹƾƺƮ� ƹƬǁƺưǋǅƴǁƽǋ� Ʈ� ưƱƹƾƴƹƱ� ƹƬƻƼǋƸƿǊ�
ƳƬƮƴƽƴƾ�ƺƾ�ƽƾƱƻƱƹƴ�ƱƯƺ�ƮƺƮƷƱǃƱƹƴǋ�Ʈ�ƶƬƼƴƺƳƹǇƵ�
ƻƼƺǂƱƽƽ(� ƙƙƜ� ƮǇǋƮƷƱƹǇ� ƶƬƶ� Ʈ� ƶƬƼƴƺƳƹƺƸ&� ƾƬƶ�
ƴ� Ʈ� ƳưƺƼƺƮƺƸ� ưƱƹƾƴƹƱ(� ƀƼƺƮƱƹǈ� ƙƙƜ',� ƹƱ� ƮǇ'
ǋƮƴƷ� ưƺƽƾƺƮƱƼƹƺƵ� ƼƬƳƹƴǂǇ� ƸƱƲưƿ� ƹƬƼƿƲƹǇƸ�
ƶƬƼƴƺƳƹǇƸ&�ƮƹƿƾƼƱƹƹƴƸ�ƶƬƼƴƺƳƹǇƸ�ƴ�ƳưƺƼƺƮǇƸ�
ưƱƹƾƴƹƺƸ�"ƾƱƽƾ�ƠƼƴưƸƬƹƬ&�Ɲ�7�*&000+&�P,�7�*&2+-#(�
ƛưƹƬƶƺ� ưƼƿƯƴƱ� ƙƙƜ� ƻƺƶƬƳƬƷƴ� ƳƹƬǃƴƾƱƷǈƹƿǊ�
ƼƬƳƹƴǂƿ� Ʈ� ƼƬƽƻƼƱưƱƷƱƹƴƴ� ƸƱƲưƿ� ƼƬƳƷƴǃƹǇƸƴ�
ƺƭƷƬƽƾǋƸƴ� ưƱƹƾƴƹƬ(� ƜƺƶƬƳƬƾƱƷƴ� ƙƙƜ'2� ƴ�
ƙƙƜ'3� ƳƹƬǃƴƾƱƷǈƹƺ� ƽƹƴƲƬƷƴƽǈ� ƹƬ� ƮƹƿƾƼƱƹƹƱƸ�
ƶƬƼƴƺƳƹƺƸ� ưƱƹƾƴƹƱ� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƿƼƺƮƹƱƸ�
ƳưƺƼƺƮƺƯƺ� ưƱƹƾƴƹƬ&� ƹƺ� ƽƹƺƮƬ� ƿƽƴƷƴƮƬƷƴƽǈ� ƹƬ�
ƮƹƱǄƹƱƸ� ƶƬƼƴƺƳƹƺƸ� ƿǃƬƽƾƶƱ� "ƾƱƽƾ� ƠƼƴưƸƬƹƬ&�
ƙƙƜ'24�Ƽ�7�*&***2&�o,�7�+.&,/5�ƙƙƜ'34�Ɲ�7�*&*+++&�
o,�7�3&***#(�U+3W

.(� Ƒ�,*++�Ưƺưƿ�ƶƴƾƬƵƽƶƴƸƴ�ƿǃƱƹǇƸƴ�ƭǇƷƺ�ƻƼƺƮƱưƱƹƺ�
ƴƽƽƷƱưƺƮƬƹƴƱ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ƼƬƳƷƴǃƹǇǁ�ưƴƬ'
ƯƹƺƽƾƴǃƱƽƶƴǁ�ƸƱƾƺưƺƮ(�ƖƸƸƿƹƺƯƴƽƾƺǁƴƸƴǃƱƽƶƺƱ�
ƺƶƼƬǄƴƮƬƹƴƱ� ưƺƶƬƳƬƷƺ&� ǃƾƺ� ƙƙƜ',� ƴ� ƙƙƜ'3�

Схема 1. Процесс отбора статей.

Scheme 1. Article selection process.



29

Volume 18, no. 4/2020

ǂúßǌǎë���/BSFBTP

ƼƬƽƻƺƷƺƯƬǊƾƽǋ� Ʈ� ƹƬƴƭƺƷǈǄƱƵ� ƶƺƹǂƱƹƾƼƬǂƴƴ� Ʈ�
ƺƶƼƿƲƱƹƴƴ�ƺƾƼƺƽƾƶƺƮ�ƺưƺƹƾƺƭƷƬƽƾƺƮ�ƴ�Ʈ�ƻƼƱưƱƹ'
ƾƴƹƱ&� ƾƬƶƲƱ� ƹƬ� ǉƸƬƷƱƮƺ'ưƱƹƾƴƹƹƺƸ� ƽƺƱưƴƹƱƹƴƱ�
"ưƷǋ� ƙƙƜ',#(� ƚƬƴƭƺƷƱƱ� ƴƹƾƱƹƽƴƮƹƺƱ� ƺƶƼƬǄƴ'
ƮƬƹƴƱ� ƺƾƸƱǃƬƷƺƽǈ� Ʈ� ƮƹƿƾƼƱƹƹƴǁ� ƽƷƺǋǁ� ưƱƹƾƴƹƬ�
Ʈ� ƻƱƼƴƺưƺƹƾƺƭƷƬƽƾƴǃƱƽƶƺƸ� ƻƼƺƽƾƼƬƹƽƾƮƱ(� ƒƷǋ�
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ƹƺƸƱƼƬ�ƻƼƬƵƸƱƼƬ&�ƹƱ�ƻƺƳƮƺƷƴƾ�ƱƸƿ�ƻƼƺƼƱƬƯƴƼƺƮƬƾǈ�ƽ�
IB�ƯƼƿƻƻƺƵ�ƬƻƬƾƴƾƺƮ�ƴ�ƬƸƴƹƺƯƼƿƻƻƺƵ�ƶƺƷƷƬƯƱƹƬ�ƹƬ�ƮƽǊ�
ƳƬưƬƹƹƿǊ�ƺǄƴƭƶƺƵ�ưƷƴƹƿ&�Ʈ�ƼƱƳƿƷǈƾƬƾƱ�ǃƱƯƺ�ƹƱ�ƿưƬƱƾ'
ƽǋ�ưƺƽƾƴǃǈ�ƶƬǃƱƽƾƮƱƹƹƺƯƺ�ƻƼƺƻƴƾǇƮƬƹƴǋ�ƶƺƷƷƬƯƱƹƺƮǇǁ�
ǀƴƭƼƴƷƷ�ƸƺƹƺƸƱƼƺƸ&� ƶƬƶ�ƽƷƱưƽƾƮƴƱ�ƿ�ƙƙƜ�ƻƺǋƮƴƾƽǋ�
ưƺƻƺƷƹƴƾƱƷǈƹƬǋ� ƽƼƱưƬ� ƺƭƴƾƬƹƴǋ� ƴƳ'ƳƬ� ƹƬƹƺƻƺưƾƱƶƬ'
ƹƴƵ(�U+.W
ƑƬƲƹǇƸ�ƶƼƴƾƱƼƴƱƸ�ưƷǋ�ƽƷƱưƿǊǅƱƯƺ�ǉƾƬƻƬ�ƺƭƼƬƭƺƾ'

ƶƴ� ǋƮƷǋƱƾƽǋ� ƻƺƷƹƬǋ� ƴƹƬƶƾƴƮƬǂƴǋ� ƲƱƷƬƾƴƹƬƳ� ưƱƹƾƴƹƬ&�
ưƷǋ� ǉƾƺƯƺ� ƴǁ� ƺƭƼƬƭƬƾǇƮƬǊƾ� ǁƱƷƬƾƹǇƸƴ� ƬƯƱƹƾƬƸƴ(� Ƒ�
ƻƼƬƶƾƴƶƱ� ƻƼƴƸƱƹǋǊƾ� ǁƷƺƼƯƱƶƽƴưƴƹ&� ƶƷƴƹƴǃƱƽƶƴ� ưƺ'
ƶƬƳƬƹƺ&�ǃƾƺ�Ʈ�*&**+��ǁƮƬƾƬƱƾ�ưƷǋ�ƴƹƬƶƾƴƮƬǂƴƴ�GGJ',&�
*&*,��ưƷǋ�GGJ'2�ƴ�*&**,��ưƷǋ�GGJ'3&�ƺưƹƬƶƺ�Ʈ�ƭƺƷǈ'
ǄƴƹƽƾƮƱ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƻƼƱưƽƾƬƮƷƱƹƹǇǁ�ƼƬƹƱƱ�ƴƽƻƺƷǈ'
ƳƺƮƬƷƴ�,��ƼƬƽƾƮƺƼ�ǁƷƺƼƯƱƶƽƴưƴƹƬ&�ƾƬƶ�ƶƬƶ�ƺƹ�ƮƽƾƿƻƬƱƾ�
Ʈƺ� ƮƳƬƴƸƺưƱƵƽƾƮƴƱ� ƽ� ƯƴưƼƺƶƽƴƬƻƬƾƴƾƬƸƴ� ưƱƹƾƴƹƬ� ƴ�
ƺƭƼƬƳƿƱƾ� ƶƺƸƻƷƱƶƽ&� ǉƾƺƾ� ǀƱƹƺƸƱƹ� ƹƬƳǇƮƬƱƾƽǋ� �ƭƴƺ'
ƽƿƭƽƾƬƹƾƹƺƽƾǈ�&�ƳƬ�ƽǃƱƾ�ǉƾƺƯƺ�ƿưƬƱƾƽǋ�ưƺƽƾƴƯƹƿƾǈ�ƻƼƺ'
ƷƺƹƯƴƼƺƮƬƹƹƺƯƺ�ưƱƵƽƾƮƴǋ(� U+,&� +1&� +2&� -,W(�ƛưƹƬƶƺ� ƶƬƶ�
ƯƺƮƺƼƴƷƺƽǈ�Ʈ�U-+W�ƻƺƷƹƺƵ�ƴƹƬƶƾƴƮƬǂƴƴ�ƙƙƜ�ưƺƽƾƬƾƺǃ'
ƹƺ�ƶƺƹǂƱƹƾƼƬǂƴƴ&�ƻƼƱƮǇǄƬǊǅƱƵ�ƻƺƼƺƯ�*&*.�(
ƜƼƴ�ƮƳƬƴƸƺưƱƵƽƾƮƴƴ�ǁƷƺƼƯƱƶƽƴưƴƹƬ�ƴ�ƙƙƜ�ƻƼƺƴƽ'

ǁƺưƴƾ� ƴƹƬƶƾƴƮƬǂƴǋ� ƻƺƽƷƱưƹƴǁ&� ƳƬ� ƽǃƱƾ� ƽƮǋƳǇƮƬƹƴǋ� ƽ�
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ƽƿƷǈǀƯƴưƼƴƷǈƹǇƸƴ�ƯƼƿƻƻƬƸƴ�ƬƶƾƴƮƹƺƯƺ�ƿǃƬƽƾƶƬ�ƙƙƜ&�
ƾƬƶ�ƲƱ�ƳƬ�ƽǃƱƾ�ƶƺƹƶƿƼƱƹǂƴƴ�ƳƬ�=Z,%�ƴ�ƳƬ�Tg,%&�ƶƺƾƺƼǇƱ�
ƹƱƺƭǁƺưƴƸǇ�ƙƙƜ�ưƷǋ�ƬƶƾƴƮƹƺƽƾƴ(�U3'++W
ƖƽƻƺƷǈƳƺƮƬƹƴƱ�ƬưƯƱƳƴƮƹǇǁ�ƽƴƽƾƱƸ�ƽƿǁƺƯƺ�ƭƺƹưƴƹ'

ƯƬ&� ƾƺ� Ʊƽƾǈ� 0� ƴ� 1� ƻƺƶƺƷƱƹƴǋ� ƹƱ� ƻƺƳƮƺƷǋƱƾ� ƻƼƺƮƺưƴƾǈ�
ǁƷƺƼƯƱƶƽƴưƴƹƺƮǇƵ� ƬưƯƱƳƴƮƹǇƵ� ƻƼƺƾƺƶƺƷ&� ƾƬƶ� ƶƬƶ� Ʈ�
ưƬƹƹƺƸ� ƽƷƿǃƬƱƾ� ƹƱ� ƻƼƺƴƽǁƺưƴƾ� ƿưƬƷƱƹƴƱ� ƽƸƬƳƬƹƹƺƯƺ�
ƽƷƺǋ&� ƻƼƺƴƽǁƺưƴƾ� ƷƴǄǈ� ǃƬƽƾƴǃƹƬǋ� ƭƴƺƸƺưƴǀƴƶƬǂƴǋ&�
ƺƭƼƬƳƿǊƾƽǋ�ƯƴƭƼƴưƹǇƵ�ƽƷƺƵ�ƾƺƷǅƴƹƺƵ�ưƺ�,�Ƹƶƹ(�U+/&+0W
ƑƬƲƹǇƸ� ƻƼƱƴƸƿǅƱƽƾƮƺƸ� ǁƷƺƼƯƱƽƴưƴƹƬ� Ʈ� ƶƬǃƱƽƾƮƱ�

ƴƹƯƴƭƴƾƺƼƬ�ǋƮƷǋƱƾƽǋ�ƱƯƺ�ƹƱƵƾƼƬƷǈƹƺƽƾǈ�ƻƺ�ƺƾƹƺǄƱƹƴǊ�
ƶ�ƶƺƸƻƺƹƱƹƾƬƸ�ƬưƯƱƳƴƮƹƺƵ�ƽƴƽƾƱƸǇ&�ǃƾƺ�ƻƺưƾƮƱƼƲưƬ'
Ǌƾ�ƴƽƽƷƱưƺƮƬƹƴǋ&�ƶƬƶ�bg�obmkh&�ƾƬƶ�ƴ�bg�oboh(�U+,W
ƜƼƴ� ƴƽƽƷƱưƺƮƬƹƴƴ� ưƱƮƴƾƬƷǈƹǇǁ� ƳƿƭƺƮ� ƭǇƷƺ� ưƺƶƬ'

ƳƬƹƺ&� ǃƾƺ� ƙƙƜ� ƽƹƴƲƬǊƾ� ƽƮƺǊ� ƬƶƾƴƮƹƺƽƾǈ(� ƛưƹƺƵ� ƴƳ�
ƮƺƳƸƺƲƹǇǁ� ǀƿƹƶǂƴƵ� ƙƙƜ� ưƱƹƾƴƹƬ� ǋƮƷǋƱƾƽǋ� ƬƶƾƴƮƬ'
ǂƴǋ�ǀƬƶƾƺƼƺƮ�ƼƺƽƾƬ�ƾƬƶƴǁ�ƶƬƶ�NA@'[�ƴ�<GJl&�ƶƺƾƺƼǇƱ�
ƾƬƶƲƱ�ƽƺưƱƼƲƬƾƽǋ�Ʈ�ưƱƹƾƴƹƱ(�ƞǃƴƾƬƱƾƽǋ&�ǃƾƺ�Ʈ�ƺƾƮƱƾ�ƹƬ�
ƮƹƱǄƹƱƱ�ƼƬƳưƼƬƲƱƹƴƱ�ǉƾƴ�ǀƬƶƾƺƼǇ�ƼƺƽƾƬ� ƮǇƽƮƺƭƺƲ'
ưƬǊƾƽǋ�ƴƳ�ưƱƹƾƴƹƬ�ƴ�ƬƶƾƴƮƴƼƿǊƾ�ƽƱƶƼƱǂƴǊ�ƮƹƱƶƷƱƾƺǃ'
ƹƺƯƺ� ƸƬƾƼƴƶƽƬ� ƺưƺƹƾƺƭƷƬƽƾƺƮ� ƴ� ƼƱƻƬƼƬƾƴƮƹƺƱ� ƺƭƼƬ'
ƳƺƮƬƹƴƱ� ưƱƹƾƴƹƬ� "ƾƼƱƾƴǃƹƺƯƺ� ưƱƹƾƴƹƬ#(� ƞƷƱưƺƮƬƾƱƷǈ'
ƹƺ&� ƽƮǋƳƬƹƹǇƱ� ƽ� ưƱƹƾƴƹƺƸ� ƙƙƜ� ƸƺƯƿƾ� ƾƬƶƲƱ� ƴƯƼƬƾǈ�
ƳƬǅƴƾƹƿǊ�ƼƺƷǈ�Ʈƺ�ƮƼƱƸǋ�ƻƼƺƯƼƱƽƽƴƼƺƮƬƹƴǋ� ƶƬƼƴƱƽƬ&�
ƮǇƽƮƺƭƺƲưƬǋ�ǀƬƶƾƺƼǇ�ƼƺƽƾƬ&� ƽƮǋƳƬƹƹǇƱ�ƽ�ưƱƹƾƴƹƺƸ(�
U,,W�ƛưƹƬƶƺ�ƮƬƲƹƺ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƙƙƜ�ƸƺƯƿƾ�ƻƺƻƬưƬƾǈ�
Ʈ�Ƴƿƭ�ƴƳ�ƽƷǊƹƹƺƵ�Ʋƴưƶƺƽƾƴ(�ƚƱƽƶƺƷǈƶƺ�ƴƽƽƷƱưƺƮƬƹƴƵ�
ƻƺƶƬƳƬƷƴ&�ǃƾƺ�ƻƺƷƴƸƺƼǀƹƺǋưƱƼƹǇƱ�ƷƱƵƶƺǂƴƾǇ&�ƸƴƯƼƴ'
ƼƿǊǅƴƱ�ǃƱƼƱƳ�ƭƺƼƺƳưǃƬƾǇƵ�ǉƻƴƾƱƷƴƵ�Ʈ�ưƱƽƹƱƮƿǊ�ƭƺ'
ƼƺƳưƿ&�ǋƮƷǋǊƾƽǋ�ƺƽƹƺƮƹǇƸ�ƴƽƾƺǃƹƴƶƺƸ�ƽƷǊƹƹǇǁ�ƙƙƜ(�
ƙƱƲưƿ�ƾƱƸ&�ƱƽƷƴ�ƶƬƼƴƺƳƹƺƱ�ƻƺƼƬƲƱƹƴƱ�ƷƺƶƬƷƴƳƿƱƾƽǋ�Ʈ�
ǄƱƵƹƺƸ�ƺƾưƱƷƱ&�ƾƺ�ǅƱƷƱƮƬǋ�ưƱƽƹƱƮƬǋ�Ʋƴưƶƺƽƾǈ�ƴ�ƶƼƺ'
ƮƺƾƱǃƱƹƴƱ�ƻƼƴ�ƳƬƭƺƷƱƮƬƹƴǋǁ�ƻƬƼƺưƺƹƾƬ�ƭƿưƿƾ�ƽƴƽƾƱƸ'
ƹƺ�ƮƷƴǋƾǈ�ƹƬ�ƻƼƺƯƼƱƽƽƴƼƺƮƬƹƴƱ�ƶƬƼƴƱƽƬ�ƴ�ƹƬ�ƿƼƺƮƱƹǈ�
ƙƙƜ�Ʈ�ưƱƹƾƴƹƱ�ƳƿƭƬ�U,*&�,+&�,0W(
ƝƬƽƾƮƺƼƴƸǇƱ�ƴƺƹǇ�ƸƱƾƬƷƷƺƮ�ƻƺƽƾƺǋƹƹƺ�ƮǇƽƮƺƭƺƲ'

ưƬǊƾƽǋ�ƴƳ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�ƸƬƾƱƼƴƬƷƺƮ&�ƴ�ƮƷƴǋƹƴƱ�
ǉƾƴǁ�ƴƺƹƺƮ�ƹƬ�ƼƺƾƺƮƿǊ�ƽƼƱưƿ�ƭǇƷƺ�ƺƽƹƺƮƹǇƸ�ƻƼƱưƸƱ'
ƾƺƸ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ� ƴƽƽƷƱưƺƮƬƹƴƵ(� ƖƳƮƱƽƾƹƺ&� ǃƾƺ�
ƸƱƾƬƷƷƺƻƼƺƾƱƴƹƬƳǇ&�ƴƹƯƴƭƴƼƿǊƾƽǋ�ǂƴƹƶƺƸ�ƴ�ưƼƿƯƴƸƴ�
ưƮƿǁƮƬƷƱƹƾƹǇƸƴ�ƸƱƾƬƷƷƬƸƴ(�ƙƱƾƬƷƷǇ�ǄƴƼƺƶƺ�ƴƽƻƺƷǈ'
ƳƿǊƾƽǋ� Ʈ� ƶƷƴƹƴǃƱƽƶƺƵ� ƽƾƺƸƬƾƺƷƺƯƴƴ&� ƻƼƴƽƿƾƽƾƮƿǋ� Ʈ�
ƮƺƽƽƾƬƹƺƮƴƾƱƷǈƹǇǁ�ƸƬƾƱƼƴƬƷƬǁ&�ƾƬƶƴǁ�ƶƬƶ�ƬƸƬƷǈƯƬƸƬ&�
ƸƱƾƬƷƷƴǃƱƽƶƴƱ�ƽƻƷƬƮǇ�ƴ�ǂƱƸƱƹƾǇ�ƺƶƽƴưƬ�ǂƴƹƶƬǜǉƮƯƱ'
ƹƺƷƬ&�Ƭ�ƾƬƶƲƱ�Ʈ�ƳƿƭƹǇǁ�ƻƬƽƾƬǁ�ƴ�ƳƿƭƹǇǁ�ƻƼƺƾƱƳƬǁ(�ƙƱǁƬ'
ƹƴƳƸ�ƴƹƬƶƾƴƮƬǂƴƴ�ǀƱƼƸƱƹƾƺƮ�ƸƱƾƬƷƷƬƸƴ�ưƺ�ƶƺƹǂƬ�ƹƱ�
ƴƳƿǃƱƹ(�ƜƼƱưƻƺƷƬƯƬƱƾƽǋ&�ǃƾƺ�ƴƺƹǇ�ƸƱƾƬƷƷƺƮ�ƽƮǋƳǇƮƬ'
Ǌƾƽǋ�ƽ�ƺƻƼƱưƱƷƱƹƹǇƸƴ�ƿǃƬƽƾƶƬƸƴ&�ƮǇƳǇƮƬǋ�ƶƺƹǀƺƼƸƬ'
ǂƴƺƹƹǇƱ�ƴƳƸƱƹƱƹƴǋ&�ƶƺƾƺƼǇƱ�ƴƹƬƶƾƴƮƴƼƿǊƾ�ƶƬƾƬƷƴƾƴ'
ǃƱƽƶƿǊ�ǀƿƹƶǂƴǊ�ǀƱƼƸƱƹƾƺƮ(�ƘƬƼƽƱƹ�ƴ�ƛƷư�ƻƺƶƬƳƬƷƴ&�
ǃƾƺ�ƸƱǁƬƹƴƳƸ�ƴƹƯƴƭƴƼƺƮƬƹƴǋ�ǂƴƹƶƺƸ�ƶƬƼƭƺƶƽƴƻƱƻƾƴ'
ưƬƳǇ�Ƭ&�ǂƴƹƶƺƮƺƵ�ƸƱƾƬƷƷƺƻƼƺƾƱƴƹƬƳǇ&�ƺƭƿƽƷƺƮƷƱƹ�ƺƭ'
ƼƬƳƺƮƬƹƴƱƸ� ƸƺƹƺƯƴưƼƺƶƽƴưƬ� ǂƴƹƶƬ&� ƶƺƾƺƼǇƵ� ƽƮǋƳǇ'
ƮƬƱƾ�ƶƬƾƬƷƴƾƴǃƱƽƶƴƵ�Ɩƺƹ�ǂƴƹƶƬ�ƽ�ƭƺƶƺƮƺƵ�ǂƱƻǈǊ�Ʈ�Ƭƶ'
ƾƴƮƹƺƸ�ǂƱƹƾƼƱ�ǀƱƼƸƱƹƾƬ(�ƚƱƶƺƹƶƿƼƱƹƾƹƺƱ�ƴƹƯƴƭƴƼƺ'
ƮƬƹƴƱ�ưƼƿƯƴƸƴ�ƴƺƹƬƸƴ�ƾǋƲƱƷǇǁ�ƸƱƾƬƷƷƺƮ�ƺƭǆǋƽƹǋƱƾƽǋ�
ƽƮǋƳǇƮƬƹƴƱƸ�ƖƺƹƬ�ƽ�ƿǃƬƽƾƶƺƸ&�ƺƾƷƴǃƹǇƸ�ƺƾ�ƬƶƾƴƮƹƺƯƺ�
U-.W�ƒƬƹƹǇƱ�ǀƬƶƾǇ�ƻƺưƾƮƱƼƲưƬǊƾ�ƹƱƺƭǁƺưƴƸƺƽƾǈ�ƴƽ'
ƻƺƷǈƳƺƮƬƹƴǋ�ơž�Ʈ�ƶƬǃƱƽƾƮƱ�ƴƹƯƴƭƴƼƿǊǅƱƯƺ�ƬƯƱƹƾƬ�ƻƼƴ�
ƼƬƭƺƾƱ�ƽ�ƹƱƸƱƾƬƷƷƴǃƱƽƶƴƸƴ�ƻƷƺƸƭƴƼƺƮƺǃƹǇƸƴ�ƸƬƾƱ'
ƼƴƬƷƬƸƴ�"ƶƺƸƻƺƳƴƾƬƸƴ#(
ƟƬƶƲƱ�Ʊƽƾǈ�ưƬƹƹǇƱ�ƺƭ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƻƼƴƸƱƹƱƹƴǋ�

ơž� ƽƺƮƸƱƽƾƹƺ� ƽ� ƺƶƽƴưƺƸ�ǂƴƹƶƬ(� TgI'ƬƸǀƺƾƱƼƹǇƵ� ƺƶ'
ƽƴư&�ǁƺƾǋ�ƺƭǇǃƹƺ�ƺƹ�ƻƼƺǋƮƷǋƱƾ�ƺƽƹƺƮƹǇƱ�ƽƮƺƵƽƾƮƬ(�ƛƹ�
ƻƺǃƾƴ� ƹƱƼƬƽƾƮƺƼƴƸ� Ʈ� ƮƺưƱ� ƴ� ƽƻƴƼƾƱ&� ƹƺ� ƼƬƽƾƮƺƼƴƸ� Ʈ�
ƶƴƽƷƺƾƬǁ�ƴ�ƼƬƳƷƬƯƬƱƾƽǋ�ƴƸƴ(�ƣƬƽƾƴǂǇ�TgI�ƹƱƭƺƷǈǄƺƯƺ�
ƼƬƳƸƱƼƬ�ƭǇƷƴ�ƮǇƭƼƬƹǇ�ưƷǋ�ƾƺƯƺ&�ǃƾƺƭǇ�ƴƹưƿǂƴƼƺƮƬƾǈ�

ƽƬƸƿǊ� ƮǇƽƺƶƿǊ� ƸƱƲǀƴƭƼƴƷƷǋƼƹƿǊ� ƴƹǀƴƷǈƾƼƬǂƴǊ(�
ƑǇƽƺƶƬǋ� ƼƬƽƾƮƺƼƴƸƺƽƾǈ� TgI� Ʈ� ƽƺǃƱƾƬƹƴƴ� ƽ� ƶƴƽƷƺƾƺƵ�
ƸƺƲƱƾ�ƾƬƶƲƱ�ƺƭǆǋƽƹƴƾǈ�ǉǀǀƱƶƾƴƮƹƺƱ�ƮǇƽƮƺƭƺƲưƱƹƴƱ�
ƴƺƹƺƮ�ǂƴƹƶƬ�ƹƬ�ƯƼƬƹƴǂƱ�ƽƸƺƷƬ'ưƱƹƾƴƹ(�U-/&-0W
Ɩƽǁƺưǋ� ƴƳ� ƼƱƳƿƷǈƾƬƾƺƮ� ƻƼƱưƽƾƬƮƷƱƹƹǇǁ� ƼƬƹƱƱ� ƴƽ'

ƽƷƱưƺƮƬƹƴƵ�ƸƺƲƹƺ� ƽưƱƷƬƾǈ� ƮǇƮƺư&� ǃƾƺ&� ƱƽƷƴ�ƲƱƷƬƾƴ'
ƹƺƷƴƾƴǃƱƽƶƴƱ� ƽƮƺƵƽƾƮƬ� ƿƮƱƷƴǃƴƮƬǊƾƽǋ� ƺƾ� ƹƬƼƿƲƹƺƯƺ�
ƽƷƺǋ� ưƱƹƾƴƹƬ� ƶ� ƻƼƱưƱƹƾƴƹƿ� U,-W&� ƽƾƱƻƱƹǈ� ƴ� ƽƶƺƼƺƽƾǈ�
ưƱƯƱƹƱƼƬǂƴƴ� ƯƴƭƼƴưƹƺƯƺ� ƽƷƺǋ&� ƾƬƶƲƱ� ƭƿưƱƾ� ƳƬƮƴƽƱƾǈ�
ƺƾ� ƽƾƱƻƱƹƴ� ƻƺƼƬƲƱƹƴǋ� ƳƿƭƬ(� ƟƬƶ� ƻƼƴ� ƯƷƿƭƺƶƺƸ� ƶƬƼƴƱ'
ƽƱ�ƴƷƴ�ƻƼƴ�ƻƿƷǈƻƴƾƱ�ƯƷƿƭƴƹƬ�ƻƺƷƺƽƾƴ�ƭƿưƱƾ�ưƺƽƾƴƯƬƾǈ�
ƿǃƬƽƾƶƺƮ�ưƱƹƾƴƹƬ�ƽ�ƻƺƮǇǄƱƹƹƺƵ�ƬƶƾƴƮƹƺƽƾǈǊ�ƙƙƜ&�Ƭ�
ƳƹƬǃƴƾ� ƼƬƳƼƿǄƱƹƴƱ� ƯƴƭƼƴưƹƺƯƺ� ƽƷƺǋ� ƭƿưƱƾ� ƻƼƺƴƽǁƺ'
ưƴƾǈ�ƭǇƽƾƼƱƱ(
žƴƽƾƺƷƺƯƴǃƱƽƶƴ�ƶƺƼƱƹǈ�ƳƿƭƬ�ƽƺƽƾƺƴƾ�ƴƳ�ƹƱƽƶƺƷǈƶƴǁ�

ƽƷƺƱƮ� ƾƶƬƹƱƵ4� ǂƱƸƱƹƾ&� ưƱƹƾƴƹ&� ƻƿƷǈƻƬ(� Ƒ� ưƱƹƾƴƹƱ� ƮǇ'
ưƱƷǋǊƾ4� ƽƷƺƵ� ƛƿǉƹƬ&� ƽƷƺƵ� ƾƱƼƸƴƹƬƷǈƹǇǁ� ưƱƹƾƴƹƹǇǁ�
ƾƼƿƭƺǃƱƶ&� ƽƷƺƵ� ƼƬƳƮƱƾƮƷƱƹƹǇǁ� ưƱƹƾƴƹƹǇǁ� ƾƼƿƭƺǃƱƶ&�
ƽƾƺƵ� ƻƼǋƸǇǁ� ưƱƹƾƴƹƹǇǁ� ƾƼƿƭƺǃƱƶ&� ƽƾƺƵ� ƻƼƱưƱƹƾƴƹƬ(�
ƖƳƹƿƼƴ� ƻƼƱưƱƹƾƴƹ� ƻƺƶƼǇƮƬƱƾ� ƻƱƼƴǀƱƼƴǃƱƽƶƴƵ� ƽƷƺƵ�
ƻƿƷǈƻǇ&�ƽƺƽƾƺǋǅƴƵ�ƴƳ�ƶƷƱƾƺƶ�ƺưƺƹƾƺƭƷƬƽƾƺƮ&�ƶƺƾƺƼǇƱ�
ƶƬƶ�ƯƺƮƺƼƴƷƺƽǈ�ƼƬƹƹƱƱ�ƺƾƮƱǃƬǊƾ�ƳƬ�ƽƴƹƾƱƳ�ƙƙƜ�ƭƱƷ'
ƶƺƮ(�ƞƷƱưƺƮƬƾƱƷǈƹƺ&�Ʈ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƬǁ�ƾƬƶƲƱ�ƽƺưƱƼ'
ƲƬƾƽǋ�ƲƱƷƬƾƱƹƬƳǇ&�ƶƺƾƺƼǇƱ�ƸƺƯƿƾ�ƬƶƾƴƮƴƼƺƮƬƾǈƽǋ�ƻƼƴ�
ƿƶƬƳƬƹƹǇǁ� ƮǇǄƱ� ƿƽƷƺƮƴǋǁ(� Ɩƽǁƺưǋ� ƴƳ� ǉƾƺƵ� ƴƹǀƺƼƸƬ'
ǂƴƴ� ƸƺƲƹƺ� ƽưƱƷƬƾǈ� ƮǇƮƺư&� ǃƾƺ� ƻƼƴ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�
ƴƹƽƾƼƿƸƱƹƾƬƷǈƹƺƵ�ƴ�ƸƱưƴƶƬƸƱƾƺƳƹƺƵ�ƺƭƼƬƭƺƾƶƱ�ƶƺƼ'
ƹƱƮǇǁ� ƶƬƹƬƷƺƮ� ƹƱƺƭǁƺưƴƸƺ� ƻƺƽƷƱưƹƴƸ� ǉƾƬƻƺƸ� ƻƱƼƱư�
ƹƬǃƬƷƺƸ�ƻƷƺƸƭƴƼƺƮƬƹƴǋ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƺƭƼƬƭƬƾǇ'
ƮƬƾǈ�ƻƺƽƷƱưƹƴƵ�,��ƼƬƽƾƮƺƼƺƸ�ǁƷƺƼƯƱƶƽƴưƴƹƬ&�ƽ�ǂƱƷǈǊ�
ƴƹƯƭƴƼƺƮƬƹƴǋ�ƙƙƜ&�ƽƷƱưƿƱƾ�ƾƬƶƲƱ�ƻƺƸƹƴƾǈ&�ǃƾƺ�ƻƺƽƷƱ�
ƾƬƶƺƵ�ƺƭƼƬƭƺƾƶƴ�ƹƱưƺƻƿƽƾƴƸƺ�ƴƽƻƺƷǈƳƺƮƬƾǈ�ƯƴƻƺǁƷƺ'
Ƽƴư�ƹƬƾƼƴǋ&�ƾƬƶ�ƶƬƶ�ơž�ƺƭƼƬƳƿƱƾ�ƶƺƸƻƷƱƶƽ�ƽ�ưƱƹƾƴƹƺƸ&�
ƶƬƶ�ƿƲƱ�ƯƺƮƺƼƴƷƺƽǈ�ƼƬƹƱƱ(
ƑƬƲƹƺ� ƺƾƸƱƾƴƾǈ&� ǃƾƺ� ƭƺƷǈǄƴƹƽƾƮƺ� ƴƽƽƷƱưƺƮƬƹƴƵ�

ƻƼƺƮƺưǋƾ�ƹƬ�ƿưƬƷƱƹƹǇǁ�ƴ�Ʈ�ƻƺƽƷƱưƿǊǅƱƸ�ƽƻƱǂƴƬƷǈƹƺ�
ƺƭƼƬƭƺƾƬƹƹǇǁ�ƳƿƭƬǁ(�ƞƷƱưƺƮƬƾƱƷǈƹƺ&�ƻƺƷƿǃƱƹƹǇƱ�ƼƱ'
ƳƿƷǈƾƬƾǇ�ƸƺƲƹƺ�ƻƼƴƸƱƹǋƾǈ� ƹƬ� ƻƼƬƶƾƴƶƱ&� ƹƱ� ƾƺƷǈƶƺ� ƹƬ�
ƲƴƮǇǁ�ƳƿƭƬǁ&�ƹƺ�ƴ�ƹƬ�ưƱƮƴƾƬƷǈƹǇǁ(

ƒƨƒƜƓƨ
Ɩƽǁƺưǋ�ƴƳ�ƻƺƷƿǃƱƹƹǇǁ�ưƬƹƹǇƸ&�ƸǇ�ƻƼƴǄƷƴ�ƶ�ƮǇƮƺưƿ&�

ǃƾƺ� ǁƷƺƼƯƱƶƽƴưƴƹƺƮǇƵ� ƻƼƺƾƺƶ� ǋƮƷǋƱƾƽǋ� ƮƬƲƹǇƸ� ǉƾƬ'
ƻƺƸ�ưƷǋ�ƽƺƳưƬƹƴǋ�ƶƬǃƱƽƾƮƱƹƹƺƯƺ&�ƻƼƺǃƹƺƯƺ�ƯƴƭƼƴưƹƺ'
Ưƺ�ƽƷƺǋ(�ſƬƶ�Ʈ�ưƱƮƴƾƬƷǈƹǇǁ&�ƾƬƶ�ƴ�Ʈ�ƮƴƾƬƷǈƹǇǁ�ƳƿƭƬǁ�ơž�
ƿƷƿǃǄƬƱƾ�ƻƺƶƬƳƬƾƱƷƴ�ƶƼƬƱƮƺƯƺ�ƻƼƴƷƱƯƬƹƴǋ�ƴ�ƺƾƽƼƺǃƴ'
ƮƬƱƾ� ƶƷƴƹƴǃƱƽƶƴ� ƳƹƬǃƴƸƿǊ� ưƱƯƱƹƱƼƬǂƴǊ� ƯƴƭƼƴưƹƺƯƺ�
ƽƷƺǋ(�ƩƶƽƻƱƼƴƸƱƹƾƬƷǈƹƺ�ưƺƶƬƳƬƹƺ&�ǃƾƺ�ƻƼƴ�ƶƺƹǂƱƹƾƼƬ'
ǂƴƴ�ơž�ƭƺƷƱƱ�*&*.���ƻƼƺƴƽǁƺưƴƾ�ƻƺƷƹƬǋ�ƴƹƬƶƾƴƮƬǂƴǋ�
ƙƙƜ&�ƻƼƴ�ƶƺƹǂƱƹƾƼƬǂƴƴ�,���ƿưƬƱƾƽǋ�ưƺƽƾƴǃǈ�ƻƼƺƷƺƹ'
ƯƴƼƺƮƬƹƹƺƯƺ�ưƱƵƽƾƮƴǋ(�ƛưƹƬƶƺ&�ƺƽƾƬƱƾƽǋ�ƺƾƶƼǇƾǇƸ�Ʈƺ'
ƻƼƺƽ&� ƶƬƶƬǋ� ƶƺƹǂƱƹƾƼƬǂƴǋ� ǋƮƷǋƱƾƽǋ� ƺƻƾƴƸƬƷǈƹƺƵ� ưƷǋ�
ƻƼƴƸƱƹƱƹƴǋ�ƹƬ� ƻƼƬƶƾƴƶƱ� Ʈ� ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ� ƮƴƾƬƷǈƹƺ'
ƽƾƴ�ƻƿƷǈƻǇ(
ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƱ� ƼƬƽƾƮƺƼǇ� Rž� ƼƬƳƼƬƭƺƾƬƹƹǇƱ�

ưƷǋ�ƭƺƼǈƭǇ�ƽ�ƭƬƶƾƱƼƴƬƷǈƹǇƸ�ƹƬƷƱƾƺƸ&�ưƺƽƾƿƻƹǇ�Ʈ�ưƴ'
ƬƻƬƳƺƹƱ�ƶƺƹǂƱƹƾƼƬǂƴƵ�ƺƾ�*&+��ưƺ�*&,��ƴ�ƻƺǉƾƺƸƿ�ƸƺƯƿƾ�
ƭǇƾǈ�ƴƽƻƺƷǈƳƺƮƬƹǇ�ƻƺ�ƻƼǋƸƺƸƿ�ƹƬƳƹƬǃƱƹƴǊ(�Rž�ƾƬƶƲƱ�
ƸƺƲƱƾ�ƭǇƾǈ�ƮƶƷǊǃƱƹ�Ʈ�ƼƱǂƱƻƾƿƼƿ�ƸƬƾƱƼƴƬƷƺƮ&�ƶƺƾƺƼǇƱ�
ƮƽƾƿƻƬǊƾ� Ʈ� ƶƺƹƾƬƶƾ� ƽ� ưƱƹƾƴƹƺƸ� Ʈ� ƻƼƺǀƴƷƬƶƾƴǃƱƽƶƴǁ�
ƴƷƴ�ƮƺƽƽƾƬƹƺƮƴƾƱƷǈƹǇǁ�ƻƼƺǂƱƽƽƬǁ�ưƷǋ�ƴƹƯƴƭƴƼƺƮƬƹƴǋ�
ƲƱƷƬƾƴƹƬƳ&�ƬƶƾƴƮƴƼƿƱƸǇǁ�ƶƬƼƴƱƽƺƸ�ƴƷƴ�ƾƱƼƬƻƱƮƾƴǃƱ'
ƽƶƴƸƴ� ƻƼƺǂƱưƿƼƬƸƴ(� ƒƬƹƹǇƵ� ƮƺƻƼƺƽ� ƻƺưƷƱƲƴƾ� ưƬƷǈ'
ƹƱƵǄƱƸƿ�ƴƳƿǃƱƹƴǊ(
ƟƬƶƲƱ�ƽƾƺƴƾ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƮƺƻƼƺƽ�ƮƬƲƹƺƽƾƴ�ƴƹƯƴƭƴ'

ƼƺƮƬƹƴǋ�ƙƙƜ�ưƱƹƾƴƹƬ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�ƹƱưƺƽƾƬƾƺǃƹƺ�
ƴƳƿǃƱƹ&�ƹƺ�ǋƮƷǋƱƾƽǋ�ƾƬƶƲƱ�ƬƶƾƿƬƷǈƹǇƸ(
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h_�fZmkbq�f^mZeehikhm^bgZl^l�"GGJl#�bg�anfZg�\Zkb^l(�D�>^gm�L^l�,**05�
2/4,,ǜ-,(�

,(� =b^ieZd� J(&� Mmkhg`bg� ;(S()� GZmkbq� f^mZeehikhm^bgZl^l� ǜ� @khf�
ma^� \e^ZoZ`^� ]ZmZ� mh� ma^� ik^]b\mbhg� mhhel� Zg]� [^rhg](� <bh\abf�
<bhiarl� ;\mZ(� ,*+1(� ibb4� M*+01'.223"+1#-**0.',-(� LZ__^mmh� D(>(&�
EaZebe� L(;()� GZmkbq� f^mZeehikhm^bgZl^l� Zg]� ma^bk� bgab[bmhkl� bg�
oZl\neZk� k^fh]^ebg`� Zg]� oZl\neZk� ]bl^Zl^(� <bh\a^f� JaZkfZ\he(�
,**251/",#4-.0ǜ/3(

.(�Fn�S&�JZiZ`^kZdbl�J&�SZfZdhlab�S&�Bn�D=&�<Zkme^mm�D>&�Mbff^k�DJ(�
@ng\mbhgl�h_�EFE.�Zg]�GGJ',*�bg�]^gmZe�^gZf^e�_hkfZmbhg(�<bhe�=a^f(�
,**2�Dng5-23"0#403/'1**(

/(�JkZcZiZmb�M&�NZh�D&�LnZg�K&�>^�Shk^h�DD&�GhkZ]bZg'Ie]Zd�D�GZmkbq�
f^mZeehikhm^bgZl^',*� f^]bZm^l� ]^gmZe� ^gZf^e� [bhfbg^kZebsZmbhg�
[r� ik^o^gmbg`� ikhm^bg� h\\enlbhg� bglb]^� ZiZmbm^� \krlmZel(� DhnkgZe�
<bhfZm^kbZel(�,*+05�1/4�,0*',1*(�

0(�PeZ]bfbkhoZ�G(�>(&P^l^edho�M(�;(�GZmkbq�f^mZeehikhm^bgZl^l�h_�ma^�
mhhma�M\b^gmb_b\�chnkgZe��Mmn]^gm�_hknf�(�,*+35�11*�",0#4�+-'+/(�

1(�;[]ned^kbfhoZ�MG&�EaZ[Z]s^�T(M(��=ebgb\Ze�^qi^kb^g\^�h_�ma^�nl^�
h_� Zjn^hnl�Zg]�Ze\hahe� lhenmbhgl�h_� \aehka^qb]bg^� bg� ma^� mk^Zmf^gm�h_�
]^gmbg�\Zkb^l��M\b^gmb_b\�]bl\nllbhg(�,*+25�+1"+#(�

2(�AZgnl^ob\a�C(�C(�Ig\heh`r(�,*+*5�+�"+#4�+*'+0�
3(�N^so^k`be'GnmenZr�;(&�GnmenZr�G(G(&�An�F(M(&�TaZg`�E(&�;`^^�E(;(&�

=ZkoZeah�L(G(&�^m�Ze(�Na^�Zgmb�GGJ�Z\mbobmr�h_�[^gsZedhgbnf�\aehkb]^(�D�
>^gm(�,*++5�-34�/1'0.(�

+*(�A^g]khg�L(&�Ak^gb^k�>(&� MhklZ� N(&�GZrkZg]�>(� Cgab[bmbhg� h_� ma^�
Z\mbobmb^l�h_�fZmkbq�f^mZeehikhm^bgZl^l�,&�2&�Zg]�3�[r�\aehka^qb]bg^(�=ebg�
>bZ`g�FZ[�Cffnghe�+3335�04�.-1'.-3(�

++(� >^� Gng\d� D(&� PZg� ]^g� Mm^^g� J(?(&� Gbg^� ;(&� PZg� FZg]nrm� E(F(&�
Jhbm^obg�;(&�Ii]^gZdd^k�A(&�^m�Ze(�Cgab[bmbhg�h_�^gsrfZmb\�]^`kZ]Zmbhg�h_�
Z]a^lbo^']^gmbg�bgm^k_Z\^l(�D�>^gm�L^l�,**35224�++*+'++*0(�

+,(� J(=(Ghhg&� D(Q^Zo^k&� =(H(<khhdl� (� L^ob^p� h_� GZmkbq�
G^mZeehikhm^bgZl^l��?__�^\m�hg� ma^�Br[kb]�>^gmbg�<hg]�FZr^k�MmZ[bebmr�
Zg]�=aehka^qb]bg^�=ebgb\Ze�Ol^�mh�Jk^o^gm�<hg]�@Zbenk^�Na^�Ii^g�>^gm�
D(�,*+*5�.�"-#4�+.1'+/,(�

+-(�C(�LZf^sZgbZg&�?(�<ZkZ]ZkZg�?__^\m�h_�=aehka^qb]bg^�Zg]�?maZghe�
hg� Gb\khe^ZdZ`^� h_� =hfihlbm^� L^lbg� L^lmhkZmbhg� mh� >^gmbg^(� Na^�
=abg^l^�DhnkgZe�h_�>^gmZe�L^l^Zk\a�,*+15�,*4�+0+�'+02(�

+.(� @k^^fZg&� >(&� ;g]� F^bg_^e]^k&� E(� M^o^gma'`^g^kZmbhg� Z]a^lbo^�
lrlm^fl(�=ebgb\Ze�]^gmblmkr(�,**-5�-4�.'2(�

+/(�Ak^`hbk^�A(�Gb\khl\hib\�^oZenZmbhg�h_�]^gmbg�bgm^k_Z\^�h[mZbg^]�
pbma�+*�\hgm^fihkZkr�l^e_'^m\abg`�lrlm^fl4�\hkk^eZmbhg�pbma� ma^bk�iB(�
Ii^k�>^gm(�,**/�Dne�;n`�H(-*".#�

+0(� Fns� G(;(&� ;kZgZ'=aZo^s� P(?(&� H^mmh� H(A(M\Zggbg`� ^e^\mkhg�
fb\khl\hir�^qZfbgZmbhg�h_�-�]b__^k^gm�Z]a^lbo^�lrlm^fl(�Knbgm^ll^g\^�
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Abstract:
Na^�]^lb`g�_^Zmnk^l�h_�ma^�QZo^Ig^�Ahe]�JkbfZkr�lrlm^f�Zg]�lhf^�h_�bml�ik^obhnl�ZgZeh`lpbee�[^�]bl\nll^]�lbg\^�ma^r�
Zeehp�\aZgg^e�ikh\^llbg`�nlbg`�hger�hg^�ɗe^�bg�2*'2/��h_�\ebgb\Ze�\Zl^l(�Cg�ma^�l^\hg]�iZkm�h_�ma^�Zkmb\e^&�p^�pbee�]bl\nll�
pa^g� bm� bl�lmbee�g^\^llZkr� mh�nl^�fhk^� maZg�hg^�QZo^Ig^�Ahe]� bglmknf^gm�pbma�^qZfie^l�h_�li^\bɗ\�\hfie^q�\ebgb\Ze�
\Zl^l�pbma�\nko^]�\ZgZel(�Cg�ma^�^g]&�p^�pbee�iZr�Zmm^gmbhg�mh�ma^�i^\nebZkbmb^l�h_�ikh\^llbg`�o^kr�eZk`^�\ZgZel&�pab\a�Zk^�
Zelh�]b_ɗ\nem�_hk�ma^�]h\mhk(
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INTRODUCTION
Na^� QZo^Ig^� HbNb� Hb\d^e'NbmZgbnf� @be^� Mrlm^f� pZl�

ɗklm� bgmkh]n\^]� mh� ma^�]^gmZe�fZkd^m� bg�,*++�"@b`nk^�+#(� Cm�
pZl�Z�ik^'iZ\dZ`^]�Zg]�ikh'lm^kbebs^]�l^m�h_�^g]h]hgmb\�
bglmknf^gml� maZm� ^glnk^]� ikhi^k� ik^iZkZmbhg� h_� ma^�
khhm� \ZgZe� lrlm^f� pbma� ma^� _hkfZmbhg� h_� ma^bk� ]^lbk^]�
mZi^k^]� laZi^� U+W(� Na^g� ma^� fZgn_Z\mnk^k� bgmkh]n\^]� Z�
g^p� `^g^kZmbhg� h_� k^\bikh\Ze� ZgZeh`n^l� QZo^Ig^� Ahe]&�
pab\a�Zk^�\aZkZ\m^kbs^]�[r�^o^g�`k^Zm^k�^Zl^�h_�nl^�Zg]�
bfikho^]�\ebgb\Ze�^_ɗ\Z\r(

Why return or reciprocal movements?
Qa^g�phkdbg`� bg� ma^� khhm� \ZgZel� pbma� hk]bgZkr� gb\d^e'

mbmZgbnf�ɗe^l&� ma^r�Zk^�lnl\^imb[e^� mh�lhf^�lmk^ll&�pab\a�
k^]n\^l� ma^bk� lmk^g`ma&� Zg]�pbma� k^i^Zm^]�fZgbineZmbhgl�
\Zg� e^Z]� mh� _kZ\mnk^�h_� ma^� mhhe(�NhklbhgZe� k^lblmZg\^�Zg]�
lmkn\mnkZe�_Zmb`n^�Zk^�ma^�mph�fZbg�\Znl^l�h_�\ebgb\Ze�_Zbenk^�
bg�m^kfl�h_�bglmknf^gm�i^k_hkfZg\^�U,W(
@kZ\mnk^l�]nkbg`�ɗe^�mpblmbg`�h\\nk�pa^g�ma^�mbi�h_� ma^�

bglmknf^gm�`^ml�lmn\d�bg�ma^�]^gmbg�h_�ma^�khhm&�Zg]�ma^�k^lm�
\hgmbgn^l�bml�\bk\neZk�fhf^gm(�;�_kZ\mnk^�]n^�mh�lmkn\mnkZe�
[^g]bg`�_Zmb`n^�"[^g]bg`�lmk^ll#�]^o^ehil�pa^g�Zg�Zek^Z]r�
p^Zd^g^]�f^mZe� mhhe� bl� ln[c^\m^]� mh�Z]]bmbhgZe� lmk^ll(� Cg�
ln\a�\Zl^l&�ma^�_kZ\mnk^�bl�ghm�]n^�mh�mbi�lmb\dbg`�bg�]^gmbg&�
[nm� ]n^� mh� k^Z\abg`� ma^� ihbgm� h_� fZqbfnf� [^g]bg`� U-W(�
@e^qnkZe� lmk^ll&� ma^k^_hk^&� ]^i^g]l� hg� ma^� ZgZmhfr� h_�
ma^�khhm�\ZgZe&�Zg]�bm�bl�eh`b\Ze�maZm�bm�bl�lb`gbɗ\Zgmer�ab`a^k�
bg� fhk^� \nko^]� ^g]h]hgmb\� liZ\^l� U.W(� Cg� ,**2&� SZk^]�
\hg]n\m^]� ma^� ɗklm� lmn]r� hg� ma^� oZkbZ[e^� "k^\bikh\Zmbg`#�
fho^f^gml�h_�Zg�̂ g]h]hgmb\�phkdbg`�bglmknf^gm&�nlbg`�ma^�
JkhNZi^k�@,�">^gmlier�MbkhgZ#�U/W(�Cg�ma^hkr&�mabl�ZiikhZ\a&�
pbma�Z�\aZg`^�bg�ma^�]bk^\mbhg�h_�ɗe^�khmZmbhg&�k^]n\^l�ma^�
gnf[^k�h_�phkd�\r\e^l�Zg]&�\hgl^jn^gmer&�\r\eb\� _Zmb`n^&�
\hfiZk^]� mh� \hglmZgmer� phkdbg`� ma^� ɗe^� bg� hg^� ]bk^\mbhg�
U0W(�Cg�Z]]bmbhg&�ma^�lmn]r�aZl�lahpg�maZm�_^p^k�bglmknf^gml�
Zk^� k^jnbk^]� _hk�l^jn^gmbZe�ikh\^llbg`�h_� ma^�^g]h]hgmb\�
liZ\^&� pab\a� Zelh� fbgbfbs^l� ma^� kbld� h_� ^q\^llbo^� \ZgZe�
\hgmZfbgZmbhg�Zg]�ma^�kbld�h_�ihm^gmbZe�ɗe^�_kZ\mnk^�U/W(�;ee�
h_�ma^l^�_Z\mhkl�Zelh�a^ei�mh�k^]n\^�̂ g]hliZ\^�ikh\^llbg`�
mbf^&�pab\a� aZl� bfihkmZgm� ^\hghfb\� bfieb\Zmbhgl(� Na^l^�

k^lneml�p^k^�\hgɗkf^]�bg�ln[l^jn^gm�lmn]b^l�[r�<nkde^bg�
Zg]�M\a¶_^k�bg�,*+,&�pab\a�\hfiZk^]�ma^�L^\bikh\�"P>Q#�
Zg]� QZo^Ig^� ">^gmlier� MbkhgZ#� k^\bikh\Zmbg`� lrlm^fl�
pbma�Gmph� "P>Q#� Zg]� JkhNZi^k&� pab\a�p^k^� nl^]�pbma� Z�
lmZg]Zk]�ikhmh\he�U1W(

Reciprocal movements: the essence
Na^� ikbg\bie^� h_� k^\bikh\Ze� fho^f^gm� bl� maZm&� bglm^Z]�

h_� cnlm� khmZkr� fho^f^gm&� ma^� ɗe^l� hi^kZm^� bg� Z� k^o^kl^�
ǟ[ZeZg\^]� _hk\^Ǡ� fh]^� U2W&� pab\a� bl� ikhob]^]� [r� Z�
ik^ikh`kZff^]�fhmhk� "R'MfZkm�Jenl�^jnbii^]�pbma�Z�04�
+�k^]n\mbhg�aZg]ib^\^#�hk�ma^�g^p�R'MfZkm�bK�^g]h]hgmb\�
lrlm^f� pbma� Zg� 24� +� maZm� bl� Z[e^� mh� khmZm^� ɗe^l� [Z\d� Zg]�
_hkma� bg� Z� �k^\bikh\Zmbg`�� fhmbhg(� ;� \hngm^k\eh\dpbl^�
"==Q#� fho^f^gm� h_� +/*� ]^`k^^l� bl� \ZiZ[e^� h_� Zib\Ze�
Z]oZg\^f^gm� h_� ma^� bglmknf^gm&� \nmmbg`� ]^gmbg� _khf� ma^�
khhm�\ZgZe�pZee(�Nabl�fho^f^gm�bl�_heehp^]�[r�ma^�hiihlbm^�
fho^f^gm� ǜ� -*� ]^`k^^l� \eh\dpbl^� "=Q#&�pab\a� ^glnk^l�
maZm� ma^� mhhe� mbi� ]h^l� ghm� `^m� lmn\d� ngmbe� ma^� fZqbfnf�
mhklbhgZe� m^glbhg� bl� k^Z\a^](� Nak^^� ln\\^llbo^� \r\e^l� h_�
k^\bikh\Zmbg`�fhmbhg�\hfie^m^�hg^�_nee�[Z\dpZk]�khmZmbhg�
"==Q#&� Zg]� ma^� k^i^Zm^]� \nmmbg`� Zg]� k^e^Zl^� h_� ma^�
bglmknf^gm�bg�ma^�]^gmbg�mblln^�ikhi^el�ma^�bglmknf^gm�bgmh�
ma^�\ZgZe�U3W(
Na^� bkk^`neZk� =Q� )� ==Q� k^\bikh\Zmbg`� fhmbhg� h_�

QZo^Ig^�Ahe]�lrlm^fl�aZl�ma^�_heehpbg`�Z]oZgmZ`^l�ho^k�
\hgmbgnhnl�khmZmbhg�lrlm^fl4

Fig. 1. WaveOne NiTi Nickel-Titanium File System.
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• Na^� bglmknf^gm� `^ml� lmn\d� bg� ma^� ]^gmbg� h_� ma^� khhm�
\ZgZe� pZee� fn\a� e^ll� _k^jn^gmer&� pab\a� k^]n\^l� ma^�
mhklbhgZe�lmk^ll�h_�ma^�bglmknf^gm�U0W

• L^]n\bg`� ma^� gnf[^k� h_� phkdbg`� \r\e^l� bg� ma^� khhm�
\ZgZe�]nkbg`�bml�ik^iZkZmbhg�e^Z]l�mh�ma^�]^o^ehif^gm�
h_� e^ll� [^g]bg`� lmk^ll� bg� ma^� lmkn\mnk^� h_� ma^� bglmkn'
f^gm�U-W

• Mbg\^� ma^�==Q� k^e^Zl^�Zg`e^� bl� e^ll� maZg� ma^�^eZlmb\�
ebfbm�h_�ma^�mhhe&�mabl�kZmbh�ikhob]^l�`k^Zm^k�mhhe�lZ_^mr�
U+*W

• L^]n\^]�kbld�h_�mhhe�_kZ\mnk^�U0W
• ;ee� h_� ma^� Z[ho^� _Z\mhkl� Zeehp� ma^� ɗe^� mh�fho^� ^Zlber�
Zehg`� ma^� k^jnbk^]� phkdbg`� e^g`ma� pbmahnm� Ziierbg`�
^q\^llbo^&�ihm^gmbZeer�aZkf_ne�bgm^kgZe�ik^llnk^�mh�ma^�
bglmknf^gm�U+*W

• Mn\a� Zg� Ze`hkbmaf� h_� fho^f^gml� Zelh� ikhob]^l� hi'
ihkmngbmb^l�_hk�k^fhobg`�ma^�_hkf^]�l\kZi^l�_khf�ma^�
\Zobmr�h_�ma^�^g]hliZ\^�]nkbg`�bml�ik^iZkZmbhg�U+*W

@^Zmnk^l� h_� f^mZeenk`b\Ze� ikh]n\mbhg� Zg]� mhhe� ]^lb`g�
Na^� \eZllb\� QZo^Ig^� lrlm^f� pZl� fZgn_Z\mnk^]� nlbg`�
G'Qbk^� m^\agheh`r(� G'Qbk^� bl� ikhob]^]� [r� Z� ]^]b\Zm^]�
ma^kfZe� ikh\^ll� maZm� Zbfl� mh� bg\k^Zl^� ma^� ɘ^qb[bebmr� Zg]�
k^lbeb^g\^�h_� ma^�ɗe^� mh�\r\eb\�lmk^ll(�QZo^Ig^�Ahe]� mhhel�
Zk^� fZgn_Z\mnk^]� [r� Z]]bmbhgZe� a^Zm� mk^Zmf^gm� Z_m^k�
ikh]n\mbhg&� Zl� Z� k^lnem� h_� pab\a� bm� bl� ihllb[e^� mh� b]^gmb_r�
Z� g^p� ihbgm� [^mp^^g� ma^� mkZglbmbhg� _khf� ma^� lmZm^� h_�
fZkm^glbm^� mh� Znlm^gbm^&� pab\a&� bg� mnkg&� Zeehpl� mh� h[mZbg�
lbfbeZk� lni^k^eZlmb\� ikhi^kmb^l(� QZo^Ig^� Ahe]� ɗe^l� Zk^�
/*��fhk^�k^lblmZgm�mh�\r\eb\�_Zmb`n^&�2*��fhk^�ɘ^qb[e^�Zg]�
,-��fhk^�^_ɗ\b^gm�maZg�ma^�\eZllb\�QZo^Ig^�lrlm^f�U+*W(�
>n^� mh� ma^�lni^k^eZlmb\�ikhi^kmb^l�h_� ma^�g^p�`he]�\hk^&�
ma^�ɗe^�fZr�Zii^Zk�leb`amer�\nko^]�pa^g�k^fho^]�_khf�Z�
\nko^]�khhm�\ZgZe&�[nm�hger�[^\Znl^�ma^�f^mZe�^qab[bml�e^ll�
laZi^�f^fhkr�\hfiZk^]� mh�\hgo^gmbhgZe�gb\d^e� mbmZgbnf�
hk�G'Qbk^�"@b`nk^�,#(
Na^� ɗe^� \Zg� [^� lmkZb`am^g^]&� Zg]� pa^g� bm� bl� ieZ\^]�

bg� ma^� khhm� \ZgZe� Z`Zbg&� bm� _heehpl� ma^� gZmnkZe� laZi^� h_�
ma^� ^g]hliZ\^� maZm� bl� Zek^Z]r� _ZfbebZk� mh� bm� U++W(� Ima^k�
Z]oZgmZ`^l� h_� mabl� k^]n\^]� laZi^� f^fhkr� Zk^� maZm� bg�
\Zl^l� pa^k^� ]bk^\m� Z\\^ll� bl� ]b_ɗ\nem&� ma^� ɗe^� \Zg� [^�
leb`amer�ik^'ik^iZk^]�mh�^glnk^�maZm�bm�ɗml�\hf_hkmZ[er�bgmh�
ma^�\aZgg^e�hi^gbg`l(
=eZllb\�QZo^Ig^� bglmknf^gml�p^k^�\aZkZ\m^kbs^]�[r�Z�

oZkb^mr�h_�\khll'l^\mbhgZe�]^lb`gl�Zehg`�ma^�^gmbk^�phkdbg`�
e^g`ma4�Zm�ma^�mbi�ǜ�khng]&�bg�ma^�fb]]e^�iZkm�Zg]�g^Zk�ma^�
mhi� ǜ� _khf� ma^� laZi^� h_� Z� fh]bɗ^]� mkbZg`neZk� )� \hgo^q�
laZi^�mh�Z�mkbZg`e^�pbma�Z�s^kh�kZd^�)�\hgo^q�\khll�l^\mbhg(
QZo^Ig^�Ahe]�ɗe^l�Zk^�\aZkZ\m^kbs^]�[r�Z�iZkZee^eh`kZf�

laZi^�"pbma�mph�\nmmbg`�^]`^l�Zm�2/�]^`k^^l#�pbma�Zg�h__'
\^gm^k�\khll'l^\mbhg�U++W(�;\\hk]bg`�mh�Ln]]e^&�mabl�]^lb`g�
ebfbml� ma^� bgm^kZ\mbhg�[^mp^^g�ɗe^� Zg]�]^gmbg� mh�hger�hg^�
hk�mph�\hgmZ\m�ihbgml�_hk�Zgr�\khll'l^\mbhgZe�laZi^(�Nabl�
ln[l^jn^gmer�k^]n\^l�ma^�kbld�h_�\hg^�Zg]�l\k^p�eh\dbg`�
^__^\ml&�pab\a�bg�mnkg�bfikho^l�ma^�lZ_^mr�Zg]�^_ɗ\b^g\r�h_�
khhm�]^gmbg�mk^Zmf^gm�Zg]�ikhob]^l�fhk^�liZ\^�Zkhng]�ma^�
bglmknf^gm�_hk�\hkhgZe�]^[nkkbg`(

Na^� g^p� ɗe^l� Zk^� Zelh� \aZkZ\m^kbs^]� [r� Z� khng]^]'
mZi^k^]� Zg]� l^fb'Z\mbo^� `nb]bg`� mbi� h_� ma^� h`boZe� laZi^&�
pab\a�Zelh�^glnk^l�Z�k^ebZ[e^�iZllZ`^�h_�ma^�ɗe^�Zehg`�ma^�
\ZgZe�pZee�Zehg`�Z�\^kmZbg�mkZc^\mhkr�U+*&++W
Na^�QZo^Ig^�Ahe]� ?g]h]hgmb\� Mrlm^f� bl� ZoZbeZ[e^� bg�

_hnk�]b__^k^gm�mbi�ɗe^�lbs^l�,+�ff&�,/�ff�Zg]�-+�ff4
+(� �QZo^Ig^�Ahe]�MfZee� @be^� "r^eehp� kbg`#(� Na^� mhi� h_�

ma^�ɗe^�bl�CMI�,*&�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'>-#�
aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�1�(

,(� �QZo^Ig^�Ahe]�JkbfZkr�@be^�"k^]�kbg`#(�Na^�ɗe^�aZl�Z�
mhi�lbs^�h_�CMI�,/�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'
>-#�aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�1�(

-(� �QZo^Ig^�Ahe]�G^]bnf�@be^�"`k^^g�kbg`#(�Na^�ɗe^�mbi�
lbs^�bl�CMI�-/&�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'>-#�
aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�0�(

.(� �QZo^Ig^�Ahe]�G^]bnf�@be^�"pabm^�kbg`#(�Na^�ɗe^�mbi�
lbs^� bl� CMI�./�Zg]�ma^�ɗklm�-�ff�h_�ma^�ɗe^�">+'>-#�
aZl�Z�\hgmbgnhnl�mZi^k^]�laZi^�h_�/�(

=ebgb\Ze�JkZ\mb\^�Anb]^ebg^l�_hk�QZo^Ig^�Ahe]�
Instruments
+(� Jkhob]^� Z]^jnZm^� Z\\^ll(� Cm� bl� ZepZrl� bfihkmZgm�

mh� ik^iZk^� Zg� Z]^jnZm^� Z\\^ll� \Zobmr� mh� ikhob]^�
Z� lmkZb`am� iZma� mh� ma^� ^g]hliZ\^� Z_m^k� inei� mblln^�
k^fhoZe(�OemkZlhng]�lrlm^fl�Zk^�^__^\mbo^�bg�\Zl^l�
h_�inei�\Ze\bɗ\Zmbhg�Zg]�fh]bɗ\Zmbhg�h_� ma^�Z\\^ll�
\Zobmr� pZeel(� =hglb]^kbg`� maZm� QZo^Ig^� Ahe]� aZl�
^o^g� e^ll�laZi^�f^fhkr� maZg�\hgo^gmbhgZe�HbNb�hk�
G'Qbk^� bglmknf^gml&� leb`am� [^g]bg`� h_� ma^� ɗe^� mbi�
\Zg�[^�fZ]^�bg�hk]^k�mh�_Z\bebmZm^�Z\\^ll�mh�ma^�^g]'
h]hgmb\�liZ\^(

,(� =ahhlbg`� ma^� \hkk^\m� QZo^Ig^� Ahe]� ɗe^� Na^� _he'
ehpbg`�`nb]^ebg^l�\Zg�[^�nl^]�mh�l^e^\m�Z�QZo^Ig^�
Ahe]�ɗe^(

Z(� QZo^Ig^� Ahe]� JkbfZkr� @be^� ",/)*1#(� ;gr� \ZgZe� _hk�
pab\a�E'ɗe^l�h_�lbs^l�*2�Zg]�+*�Zk^�nl^]�fnlm�[^�]^'
o^ehi^]�mh�ma^�phkdbg`�e^g`ma&�Z_m^k�pab\a�Z�\Zki^m�
iZma�bl�_hkf^]�hk�ln\a�Z�mkZc^\mhkr�hg�pab\a�ma^�ɗe^�
h_� lbs^� +/�phne]� _^^e� _k^^� Zehg`� ma^� ^gmbk^�phkdbg`�
e^g`ma(�Nabl�Ze`hkbmaf�bl�lnbmZ[e^�_hk�fhlm�khhm�\ZgZe�
lrlm^fl�pbma�Zo^kZ`^�e^g`mal�Zg]�Zo^kZ`^�[^g]l�bg�
ma^�fb]'�hk�Zi^q�Zk^Z(

[(� QZo^Ig^� Ahe]� G^]bnf� ɗe^� "-/)*0#(� ;gr� \aZgg^e�
bg�pab\a�E'ɗe^l� h_� lbs^� ,*� hk� ,/� _^^e� _k^^� ]h^l� ghm�
k^jnbk^� Z]]bmbhgZe� ikh\^llbg`� pbma� lfZee^k� bglmkn'
f^gml(�Nabl�bl�h[l^ko^]�pbma�eZk`^k�khhm�\ZgZel�Zg]�
pbma�Z�ik^]hfbgZgmer�lmkZb`am�iZma(�Nabl� mri^�h_� bg'
lmknf^gm�\Zg�Zelh�[^�nl^]�Z_m^k� ma^�ikbfZkr�ɗe^� mh�
Z\ab^o^� ma^� ]^lbk^]� \ZgZe� laZi^&� hk� Zm� ma^� kbld� h_�
bgln_ɗ\b^gm�ik^ebfbgZkr�\e^Zgbg`�h_�ma^�^g]hliZ\^

\(� QZo^Ig^� Ahe]� FZk`^� ɗe^� "./)*/#(� ;gr� \aZgg^e� bg�
pab\a� -*� hk� -/� E'ɗe^l� _^^e� _k^^� ]h^l� ghm� k^jnbk^�
_nkma^k�ikh\^llbg`�pbma�lfZee^k�bglmknf^gml(�Nabl�bl�
h[l^ko^]�pbma�eZk`^k�khhm�\ZgZel�Zg]�pbma�Z�ik^]hfb'
gZgmer�lmkZb`am�iZma(�Nabl�ɗe^�\Zg�Zelh�[^�nl^]�Z_m^k�
f^]bnf'lbs^]�ɗe^l�mh�k^\k^Zm^�ma^�]^lbk^]�laZi^&�hk�
b_�ma^k^�bl�Z�kbld�h_�bgln_ɗ\b^gm�ik^ebfbgZkr�\e^Zgbg`�h_�
ma^�^g]hliZ\^(

](� QZo^Ig^�Ahe]�MfZee�ɗe^�",*)*1#�"iahmh�,#�QZo^Ig^�
Ahe]�MfZee�ɗe^�bl�fZbger�nl^]�pa^g�ma^�ikbfZkr�ɗe^�h_�
,/)*1�\Zgghm�iZllbo^er�i^g^mkZm^�mh�ma^�Zib\Ze�^g]&�
hk� bg�\Zl^l�pa^k^� ma^�iarlb\bZg�]h^l�ghm� _^^e� o^kr�
\hgɗ]^gm�Z_m^k�ikh\^llbg`� ma^�^g]hliZ\^�pbma� ma^�
ikbfZkr� ɗe^(�Qa^g� Zee� phkdbg`� e^g`mal� Zk^� k^Z\a^]�
pbma� ma^�QZo^Ig^�Ahe]�MfZee� ɗe^&� ma^�\ebgb\bZg�\Zg�
_nkma^k� fh]b_r� ma^� \ZgZe� laZi^� hk� ^geZk`^� bml� lbs^�

Fig. 2. Due to its super elastic properties, 
the WaveOne Gold file may appear slightly 

curved when removed from a curved 
root canal, but only because the metal 
exhibits less shape memory compared 

to conventional nickel titanium or M-Wire.
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nlbg`� ma^� ,/)*1� bglmknf^gm(� Nanl&� QZo^Ig^� Ahe]�
MfZee� \Zg� [^� \hglb]^k^]� Zl� Z� mkZglbmbhgZe� bglmkn'
f^gm�[^mp^^g�lfZee�Zg]�ikbfZkr�bglmknf^gml�_hk�ma^�
mk^Zmf^gm�h_�^g]h]hgmb\�liZ\^l�U+*W(

Bhp^o^k&� bg�\ZgZel�pbma�\hfie^q�Zib\Ze�\nko^l�hk� ehg`�
\ZgZel&� QZo^Ig^� Ahe]� MfZee� \Zg� [^� nl^]� Zl� Z� ikbfZkr�
ik^iZkZmbhg&� ^glnkbg`� ikhi^k� lnk`b\Ze� lZ_^mr(� Qa^g� mabl�
ɗe^� k^Z\a^l� ma^�phkdbg`� e^g`ma&� ma^� \ebgb\bZg� \Zg� lmhi� Zm�
mabl�lmZ`^�h_�ikh\^llbg`&�hk�fh]b_r�bm�nlbg`�eZk`^k�ɗe^l�ebd^�
,/)*1(

=ebgb\Ze�Jkhmh\he�_hk�=ZgZe�Jk^iZkZmbhg�Olbg`�
Primary WaveOne Gold File
Qa^g�\ahhlbg`�ma^�JkbfZkr�QZo^Ig^�Ahe]�bglmknf^gm&�

ma^�\ZgZe�lahne]�nlnZeer�[^�]^o^ehi^]�pbma�ɗe^l�*2�Zg]�+*�
Zehg`�ma^�^gmbk^�phkdbg`�e^g`ma&�_heehp^]�[r�ik^iZkZmbhg�h_�
ma^�\Zki^m�ngmbe�ma^�E'ɗe^�+/�\Zg�k^Z\a�mabl�phkdbg`�e^g`ma(�
Nh� _hkf� Z� ikhi^k� \Zki^m&� ma^� Znmahkl� k^\hff^g]� ma^�
_heehpbg`�Ze`hkbmaf(
;_m^k� ^oZenZmbg`� ma^� phkdbg`� e^g`ma� Z\\hk]bg`� mh� ma^�

R'kZr� bfZ`^&� ma^� iZm^g\r� h_� ma^� \ZgZe� bl� Zll^ll^]� pbma�
bglmknf^gml� h_� lbs^� *2� hk� +*� nlbg`� Z� obl\hnl� \a^eZmbg`�
Z`^gm(� ;_m^k� ]^m^kfbgbg`� ma^� iZkZf^m^kl� h_� ma^� \aZgg^e�
iZm^g\r&�bml�phkdbg`�e^g`ma�bl�\a^\d^]�Zg]�Z�fb\kh'\Zki^m�
iZma�bl�_hkf^]�nlbg`�lmZbge^ll�lm^^e�mhhel�U+W(
Cm� bl� k^\hff^g]^]� mh�nl^�E'ɗe^l�h_� lbs^�*2�hk�+*�pbma�

o^kmb\Ze�fho^f^gml��[Z\d�Zg]�_hkma��Zg]�Zg�Zfiebmn]^�h_�
+� ff� _khf� ma^� phkdbg`� e^g`ma� bg]b\Zmhk(� Na^� Zfiebmn]^�
bg\k^Zl^l�ho^k�mbf^�mh�Z[hnm�.�ff�Zl�ma^�bkk^`neZkbmb^l�h_�
ma^�\aZgg^e�Zk^�lfhhma^]�hnm�]nkbg`�ikh\^llbg`�U+W(�Na^�
fbgbfnf�ik^iZkZmbhg�k^jnbk^f^gm�bl�mh�Z\ab^o^�_k^^�\ZgZe�
iZkZf^m^kl�_hk�Z�ɗe^�lbs^�h_�+*�U+W(�Nh�\hgɗkf�iZm^g\r&�Z�+*�
E'ɗe^�bl� bgl^km^]�ho^k�ma^�_nee�phkdbg`�e^g`ma�h_�ma^�\ZgZe(�
Na^�ɗe^�bl�k^mkZ\m^]�+�ff�_khf�ma^�Zib\Ze�\hglmkb\mbhg�Zg]�
bm�bl�\a^\d^]�pa^ma^k�bm�\Zg�k^Z\a�ma^�lZf^�bgl^kmbhg�]^ima�
pbma�hger�Z�leb`am�fho^f^gm�h_�ma^�]h\mhk!l�ɗg`^k(�MbfbeZker&�
ma^�jnZebmr�h_�ma^�\Zki^m�bl�\a^\d^]&�mZdbg`�ma^�mhhe�,�ff�
_khf� ma^� phkdbg`� e^g`ma� bg]b\Zmhk(� Qa^g� \hgɗkfbg`� ma^�
ikhmh\he&� pa^g� ma^� ɗe^� bl� k^fho^]� [r� .'/�ff&� bm� \Zg� [^�
Zk`n^]�maZm�ma^k^�bl�Zg�Z]^jnZm^�fb\kh'\Zki^m�iZma(�Iger�
Z_m^k� mabl� lmZ`^&� ma^r� [^`bg� mh� _hkf� Zg� ^geZk`^]� \Zki^m(�
@hk� mabl� inkihl^&� ^bma^k� JkhAeb]^k� ">^gmlier� MbkhgZ#� hk�
QZo^Ig^�Ahe]�Aeb]^k�">^gmlier�MbkhgZ#�bl�nl^](
JkhAeb]^k� bl�Zg� CMI�lbs^�+0�mbi�,��mZi^k�khmZkr�G'Qbk^�

mhhe(�Na^�mZi^k�ma^g�`kZ]nZeer�bg\k^Zl^l�mh�2(/��i^k�+2�ff�
Z\mbo^�\nmmbg`�`khho^(�Na^�QZo^Ig^�Ahe]�Aeb]^k�phkdl�bg�Z�
k^\bikh\Zmbg`�fZgg^k�Zg]�_^Zmnk^l�Z�+/�CMI�mbi�Zg]�Z�,��
mZi^k�pbma�Z�`he]�\hk^(
=ZgZe� Jk^iZkZmbhg� Olbg`� JkbfZkr� QZo^Ig^� Ahe]� @be^�

Nabl� mri^� h_� bglmknf^gm� a^eil� mh� ^glnk^� lZ_^� ^g]hliZ\^�
fZ\abgbg`&� k^]n\bg`� ma^� kbld� h_� bglmknf^gm� lmkZbg� Zg]�
^oZ\nZmbhg� h_� ]^[kbl� bgmh� ma^� Zib\Ze� liZ\^&� pbmahnm�
\hfikhfblbg`� ma^� \nmmbg`� ^_ɗ\b^g\r� h_� ma^� ɗe^(� ;_m^k� ma^�
_hkfZmbhg� h_� ma^� \Zki^m� iZma&� ma^� ikbfZkr� ɗe^� bl� bgl^km^]�
bgmh� ma^� [n\\Ze� hk� iZeZmZe� \ZgZe� Zg]� ma^� bgbmbZe� ]^ima�
h_� i^g^mkZmbhg� h_� ma^� bglmknf^gm� bl� k^\hk]^]&� nlbg`� Z�
kn[[^k�lmhii^k�Zg]�ma^�mbi�h_�ma^�mhhma�mn[^k�Zl�Z�\hgmkhe�
ihbgm(�;_m^k� maZm&� ma^� bglmknf^gm� bl� k^fho^]�Zg]�Z�lbfbeZk�
ikh\^]nk^�bl�\Zkkb^]�hnm�bg�ma^�hma^k�\ZgZe&�]^m^kfbgbg`�ma^�
Zo^kZ`^� oZen^� [^mp^^g� ma^� mph� \ZgZel(� Na^g� ma^� kn[[^k�
lmhii^k�bl�fho^]�mh�Z�phkdbg`�e^g`ma�.'0�ff�ehg`^k�maZg�
ma^�bgbmbZe�]ZmZ�_hk�k^\hk]bg`�ma^�e^g`ma�h_�ma^�\ZgZe(�Cg�ma^�
ik^l^g\^� h_� Zg� bkkb`Zmbhg� lhenmbhg� "lh]bnf� arih\aehkbm^�
"HZI=e##&�ma^�ikbfZkr�ɗe^�\Zg�iZllbo^er�iZll�bgmh�ma^�\ZgZe�
ng]^k� ma^� Z\mbhg� h_� ma^� k^\bikh\Zmbg`�fho^f^gml� h_� ma^�
mbi(�Na^�lp^^ibg`�fho^f^gml�Zk^�nl^]�hger�bg�\ZgZel�pbma�

ng^o^g�fhkiaheh`r�hk�mh�k^fho^�lhf^�bkk^`neZkbmb^l�bg�ma^�
^g]hliZ\^(�Na^�inkihl^�h_�ma^�ɗklm�iZllZ`^�h_�ma^�\ZgZe�
bl�hger� bl� mh� \nm� Z�iZma� mh� ma^�Zib\Ze� khhm�ngmbe� ma^� kn[[^k�
lmhii^k� k^Z\a^l� ma^� \hgmkhe� ihbgm� ǜ� mabl� pZr� ma^� ]h\mhk�
dghpl�maZm�bm�bl�mbf^�mh�k^fho^�ma^�bglmknf^gm�Zg]�\e^Zg�bm�
h_�]^[kbl(�;_m^k�maZm�bm�bl�bfihkmZgm�mh�\a^\d�ma^�\hg]bmbhg�h_�
Zee�\nmmbg`�Zk^Zl�mhhe�[^_hk^�k^nl^(
;_m^k�\e^Zgbg`�ma^�ɗe^&� ma^�ik^iZkZmbhg�h_� ma^�ik^iZk^]�

^g]hliZ\^� bg� Zghma^k� \ZgZe� bl� lmZkm^]� Z\\hk]bg`� mh� ma^�
lZf^� ikhmh\he(� @hk� \hfie^m^� \e^Zgbg`� h_� ma^� \ZgZe&� Zg�
Z]]bmbhgZe� bkkb`Zmbhg� lhenmbhg� "HZI=e#� bl� nl^]� pbma� ma^�
iZkZee^e� nl^� h_� E'ɗe^l� h_� lbs^� *2� hk� +*� Z\\hk]bg`� mh� ma^�
m^\agbjn^�h_�pbg]bg`� ma^�pZm\a� "_hk� k^\ZibmneZmbhg#&� Z_m^k�
pab\a�Z�k^i^Zm^]�bkkb`Zmbhg�mk^Zmf^gm�bl�\Zkkb^]�hnm(
Na^� inkihl^� h_� k^\ZibmneZmbhg� bl� mh� ik^o^gm� ma^� Zib\Ze�

khhm�_khf�\hfiZ\mbhg�Zg]�pZla�ma^f�hnm�pbma�ma^�lhenmbhg(�
;_m^k� maZm&� [hma� ma^� bglmknf^gm� Zg]� ma^� \ZgZe� Zk^� k^Z]r�
_hk�Z�g^p�ik^iZkZmbhg�\r\e^(�Na^� kn[[^k�lmhii^k� bl�Z`Zbg�
Z]cnlmZ[e^�.'0�ff�ehg`^k�hk�mh�ma^�phkdbg`�e^g`ma(�;`Zbg&�
ma^� `hZe� h_� mabl�fZ\abgbg`� \r\e^� bl� mh� mkZo^kl^� ma^� \ZgZe�
\hfie^m^er�ngmbe� ma^�_nee�phkdbg`� e^g`ma�h_� ma^�^g]hliZ\^�
bl�k^Z\a^](
Qa^g�ma^�mbi�h_�ma^�ikbfZkr�ɗe^�k^Z\a^l�bml�_nee�phkdbg`�

e^g`ma&� ma^� ɗe^� bl� k^fho^]� _khf� ma^� \ZgZe� Zg]� \a^\d^](�
Mhf^� Znmahkl� Zk`n^� maZm� ma^� ik^l^g\^� h_� l\Zkl� hg� ma^�
nii^k� ,'-� ff� h_� ma^� bglmknf^gm� bg]b\Zm^l� Z]^jnZm^�
mk^Zmf^gm� h_� ma^� Zib\Ze� iZkm� h_� ma^� khhm(� C_� ma^k^� Zk^� gh�
[nkkl�Zm� ma^�^g]�h_� ma^� bglmknf^gm&� bm� bl� k^\hff^g]^]� mh�
\hgmbgn^�ikh\^llbg`�pbma�QZo^Ig^�G^]bnf�Zg]�QZo^Ig^�
FZk`^�ɗe^l(�L^Z\abg`�ma^�Zib\Ze�^g]�pbma�Z�gb\d^e'mbmZgbnf�
ɗe^� bl� Zelh� Zghma^k� Zem^kgZmbo^� ikhmh\he�fh]bɗ\Zmbhg� U+*W(�
@hk� ^qZfie^&� b_� ma^� ɗgZe� \ZgZe� ik^iZkZmbhg� pZl� \Zkkb^]�
hnm�pbma�ma^�,/)*1� bglmknf^gm&� ma^g�ma^�Zib\Ze�iZkm�h_� ma^�
khhm� \Zg� [^� Z\ab^o^]� nlbg`� Z� ,/)*,� gb\d^e'mbmZgbnf� ɗe^�
">^gmier� MbkhgZ#(� C_� ma^� ikh\^llbg`� jnZebmr� bl� \hgɗkf^]�
Zg]�\hkk^lihg]l�mh�ma^�lbs^�h_�ma^�,/�AnmmZ=hk^�I[mnkZmhk�
">^gmlier�MbkhgZ#�nl^]�_hk�R'kZr�bgli^\mbhg&�ma^g�ma^�\r\e^�
\Zg�[^�\hglb]^k^]�\hfie^m^(�C_�ma^�,/)*,�HbNb�ɗe^�iZll^l�
_k^^er� Zehg`� ma^� phkdbg`� e^g`ma� Zg]� hnmlb]^� h_� bm&� mabl�
f^Zgl� maZm� ma^�]bZf^m^k�h_� ma^�Zib\Ze� _hkZf^g� bl�`k^Zm^k�
maZg�*(,/�ff(�Cg�ma^l^�\Zl^l&�bm�bl�k^\hff^g]^]�mh�\a^\d�
ma^�Zib\Ze�_hkZf^g�nlbg`�Z�-*)*,�gb\d^e'mbmZgbnf�aZg]�ɗe^(�
C_�mabl�mhhe�ɗml�lgn`er�Zehg`�ma^�phkdbg`�e^g`ma�ma^g�CMI�-*�
\Zg�[^�\hgɗkf^](�C_�ma^�ɗe^�lbs^�-*)*,�kngl�_k^^er�Zehg`�ma^�
phkdbg`� e^g`ma&� rhn� \Zg� lpbm\a� mh� ma^�G^]bnf�QZo^Ig^�
Ahe]�mhhe�hk&�b_�g^\^llZkr&�mh�ma^�FZk`^�QZo^Ig^�Ahe]�mhhe(�
Cg�ma^�\ebgb\Ze�\Zl^�ik^l^gm^]�bg�ma^�iahmh&�ma^�aZg]�ɗe^�lbs^�
,/)*,�ɗml�lgn`er�Zehg`�ma^�e^g`ma�h_�ma^�[n\\Ze�Zg]�iZeZmZe�
\ZgZel(� Na^� Z]^jnZ\r� h_� ma^� ɗm� pZl� Zelh� o^kbɗ^]� pbma� Z�
`nmmZ'i^k\aZ�hg�ma^�kZ]bh`kZia(
Na^�ik^iZk^]�\ZgZel�p^k^�ɗee^]�pbma�+1��?>N;�lhenmbhg�

Zg]�Z\mboZm^]�_hk�+�fbgnm^(�;_m^k�maZm&�ma^�ɗgZe�]blbg_^\mbhg�
bl� Z\ab^o^]� [r� Z\mboZmbg`� Z� -(/�� a^Zm^]� lh]bnf�
arih\aehkbm^�lhenmbhg�_hk�-�fbgnm^l&�pab\a�bl�Z\mboZm^]�pbma�
ma^� lZf^�ghsse^(� Na^�\ZgZel� Zk^�]kb^]�pbma�iZi^k�ihbgml�
Zg]�h[mnkZm^]�pbma�`nmmZ'i^k\aZ�Zg]�l^Ze^k(

CLINICAL CASE
;� /,'r^Zk'he]� phfZg� ik^l^gm^]� pbma� bkk^o^klb[e^�

ineibmbl�h_�ma^�kb`am�ɗklm�fZqbeeZkr�ik^fheZk(�Na^�i^kbZib\Ze�
kZ]bh`kZia� lahpl� Z� ]^^i'l^Zm^]� =eZll� CC� \hfihlbm^�
k^lmhkZmbhg�"@b`nk^�-Z#(�;_m^k�ma^�_hkfZmbhg�h_�ma^�Z\\^ll&�
-�khhm�\ZgZel�"mph�[n\\Ze�Zg]�hg^�iZeZmZe#�p^k^�_hng](�;ee�
-�khhm�\ZgZel�p^k^�ik^iZk^]�pbma�Z�lbg`e^�QZo^Ig^�Ahe]�
JkbfZkr�,/)*1�ɗe^�Z_m^k�laZibg`�ma^�\Zki^m�nlbg`�lmZbge^ll�
lm^^e�E'ɗe^l�Zg]�JkhAeb]^k(�@b`nk^�-[�lahpl� ma^� k^lnem�h_�
ma^� mk^Zmf^gm� Z_m^k� ma^� `eZll� ɗ[^k� ihlm� Zg]� \hfihlbm^�
k^lmhkZmbhg(
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CONCLUSIONS
Na^� ]^lb`g� Zg]� li^\bɗ\bmr� h_� ma^� f^mZeenk`b\Ze�

ikh]n\mbhg� h_� QZo^Ig^� Ahe]� mhhel� ikhob]^� bg\k^Zl^]�
^_ɗ\b^g\r� h_� \nmmbg`� ma^l^� ɗe^l&� Zl� p^ee� Zl� ma^bk� ab`a�
ɘ^qb[bebmr� Zg]� ik^o^gmbhg� h_� _kZ\mnk^� pa^g� nlbg`� Z� lbg`e^�

mhhe(�Cg�ZiikhqbfZm^er�2*'2/��h_�\ebgb\Ze�\Zl^l&�ma^�\ebgb\bZg�
hger� g^^]l� hg^�JkbfZkr�QZo^Ig^�Ahe]� ɗe^� _hk� \hfie^m^�
\ZgZe� bglmknf^gmZmbhg(� Na^�QZo^Ig^�Ahe]�JkbfZkr� \ZgZe�
bglmknf^gmZmbhg� m^\agbjn^�ikhob]^l� mak^^�]blmbg\m�\ebgb\Ze�
[^g^ɗml4�lZ_^mr&�^Zl^�Zg]�ln\\^ll�h_�^g]h]hgmb\�lnk`^kr(
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Z� \hfiZkZmbo^� lmn]r� h_� ma^� ^__^\m� hg� bglmknf^gm� eb_^(� D� ?g]h](� ,*+*�
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2(�MhmhdZpZ� N(� ;g� ZgZerlbl� h_� \ebgb\Ze� [k^ZdZ`^� h_� khhm� \ZgZe�
bglmknf^gml(�D�?g]h](�+322�@^[5+.",#41/'2,

3(�;elbeZgb� L&� DZ]n� @&� <h`Zkb� >@&� DZg� ;G&� ;eaZssZsb� NS(� Mbg`e^� _be^�
k^\bikh\Zmbg`� lrlm^fl4� ;� lrlm^fZmb\� k^ob^p� Zg]� f^mZ'ZgZerlbl� h_�
ma^� ebm^kZmnk^4� =hfiZkblhg� h_� k^\bikh\� Zg]� QZo^Ig^(� D� Cgm� Mh\� Jk^o�
=hffngbmr�>^gm(�,*+0�M^i'I\m50"/#4.*,'.*3(

+*(� Ln]]e^� =D(� Mbg`e^'@be^� MaZibg`� N^\agbjn^4� ;\ab^obg`� Z� Ahe]�
G^]Ze� L^lnem(� >^gm� Nh]Zr(� ,*+0� DZg5-/"+#432&� +**&� +*,'-(� JGC>4�
,02.0*/0(

++(� Q^[[^k� D(� MaZibg`� \ZgZel� pbma� \hg_b]^g\^4� QZo^Ig^� AIF>�
lbg`e^'_be^�k^\bikh\Zmbg`�lrlm^f(�Cgm^kgZmbhgZe�>^gmblmkr(�,*+/50"-#0'+1(
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Figure 3. Radiograph before treatment (a); radiograph after treatment (b).
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ƞƲƴǋƹƲ4
Цель.�ƏƹƬƷƴƳ�ƬƶƾƿƬƷǈƹǇǁ�ưƬƹƹǇǁ�ƻƺ�ƭƬƶƾƱƼƴǂƴưƹƺƵ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ǉƹưƺưƺƹƾƴǃƱƽƶƴǁ�ƴƼƼƴƯƬƹƾƺƮ&�Ʈ�ǃƬƽƾƹƺƽƾƴ�
ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ� ƴ� ǁƷƺƼƯƱƶƽƴưƴƹƬ� Ʈ� ƼƬƳƷƴǃƹǇǁ� ƶƺƹǂƱƹƾƼƬǂƴǋǁ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ǉƷƴƸƴƹƬǂƴƴ� ƼƱƳƴƽƾƱƹƾƹǇǁ�
ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ�"?(�@Z^\Zebl&�=(�;e[b\Zgl#(
ƖƼƼƴƯƬǂƴǋ�ǋƮƷǋƱƾƽǋ�ƺưƹƴƸ�ƴƳ�ƮƬƲƹǇǁ�ǉƾƬƻƺƮ�ƺƭƼƬƭƺƾƶƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ&�ƶƺƾƺƼǇƵ�ƻƼƱưƺƾƮƼƬǅƬƱƾ�ưƬƷǈƹƱƵǄƱƱ�
ƶƺƹƾƬƸƴƹƴƼƺƮƬƹƴƱ�ƶƬƹƬƷƺƮ�ƸƴƶƼƺƺƼƯƬƹƴƳƸƬƸƴ(�ƛưƹƬƶƺ&�ƴƼƼƴƯƬƹƾǇ�ƹƱ�ƮƽƱƯưƬ�ƽƻƼƬƮƷǋǊƾƽǋ�ƽ�ưƬƹƹƺƵ�ǀƿƹƶǂƴƱƵ&�
ǃƾƺ�ƻƼƴƮƺưƴƾ�ƶ�ƮƺƳƹƴƶƹƺƮƱƹƴǊ�ƮƾƺƼƴǃƹƺƵ�ƴƹǀƱƶǂƴƴ(
Материалы и методы.�ƐǇƷƺ�ƻƼƺƴƳƮƱưƱƹƺ�ƴƳƿǃƱƹƴƱ�ƻƿƭƷƴƶƬǂƴƵ�Ʈ�ǉƷƱƶƾƼƺƹƹǇǁ�ƭƬƳƬǁ�ưƬƹƹǇǁ�Jn[G^]&�Ahh`e^�
M\aheZk� ƴ�M\b^g\^>bk^\m� Ʈ� ǁƺưƱ� ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƯƺ�ƺƭƳƺƼƬ� ƷƴƾƱƼƬƾƿƼǇ(�ƑƶƷǊǃƱƹǇ�ƽƾƬƾǈƴ&� ƽƺưƱƼƲƬƹƴƱ� ƶƺƾƺƼǇǁ�
ƶƬƽƬƱƾƽǋ� ưƬƹƹǇǁ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƼƬƳƷƴǃƹǇǁ� ƴƼƼƴƯƬǂƴƺƹƹǇǁ� ƼƬƽƾƮƺƼƺƮ� ƴ� ƴǁ� ƭƬƶƾƱƼƴǂƴưƹƺƯƺ� ưƱƵƽƾƮƴǋ� ƹƬ�
ƼƱƳƴƽƾƱƹƾƹǇƱ�ƭƬƶƾƱƼƴƴ�ƭƴƺƻƷƱƹƺƶ(
Результаты.� Ƒ� ƻƼƺǂƱƽƽƱ� ƺƭƳƺƼƬ� ƭǇƷƬ� ƼƬƽƽƸƺƾƼƱƹƺ� 1-� ƽƾƬƾǈƴ(� ƜƺƽƷƱ� ƬƹƬƷƴƳƬ� ƷƴƾƱƼƬƾƿƼǇ� ƻƺ� ƶƼƴƾƱƼƴǋƸ�
ƮƶƷǊǃƱƹƴǋ&�ƴƾƺƯƺƮƺƱ�ƶƺƷƴǃƱƽƾƮƺ�ƽƺƽƾƬƮƴƷƺ�.+�ƻƿƭƷƴƶƬǂƴǊ(
Выводы.� ƞƺƯƷƬƽƹƺ� ƷƴƾƱƼƬƾƿƼƹǇƸ� ưƬƹƹǇƸ&� ƴƼƼƴƯƬǂƴƺƹƹǇƱ� ƼƬƽƾƮƺƼǇ� Ʈ� ǄƴƼƺƶƺ� ƴƽƻƺƷǈƳƿƱƸǇǁ� ƶƷƴƹƴǂƴƽƾƬƸƴ�
ƶƺƹǂƱƹƾƼƬǂƴǋǁ� "ƯƴƻƺǁƷƺƼƴƾ� ƹƬƾƼƴǋ� -�&� ǁƷƺƼƯƱƶƽƴưƴƹ� ,�#� ƹƱ� ƽƻƺƽƺƭƹǇ� ƻƺƷƹƺƽƾǈǊ� ƿƽƾƼƬƹƴƾǈ� ?(� _Z^\Zebl� ƴ� =(�
;e[b\Zgl�ƴƳ�ƽƴƽƾƱƸǇ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ(
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ƺƹ� ƹƱ� ƴƸƱƱƾ� ƮǇƼƬƲƱƹƹƺƯƺ� ưƱƵƽƾƮƴǋ� ƹƬ� ƽƾƼƿƶƾƿƼƴƼƺ'
ƮƬƹƹƿǊ� ƭƴƺƻƷƱƹƶƿ� ƳƬ� ƽǃƱƾ� ƹƱƮƺƳƸƺƲƹƺƽƾƴ� ƻƼƺƹƴƶƹƺ'
ƮƱƹƴǋ�Ʈ�ƯƷƿƭƺƶƴƱ�ƽƷƺƴ�ƸƬƾƼƴƶƽƬ&�ƹƺ�ƽƻƺƽƺƭƱƹ�ƻƼƴƶƼƱ'
ƻƷǋƾǈƽǋ� ƶ� ưƱƹƾƴƹƿ&� ƾƱƸ� ƽƬƸǇƸ�ƻƺƷƹƺƽƾǈǊ� ƺƽƾƬƹƬƮƷƴ'
ƮƬǋ�ƻƼƺǂƱƽƽ�ƭƴƺƺƭƼƬƽƾƬƹƴǋ(
ƞƷƱưƺƮƬƾƱƷǈƹƺ&� ƼƬƽƽƸƺƾƼƱƹƴƱ� ƬƹƾƴƭƬƶƾƱƼƴƬƷǈ'

ƹǇǁ�ƽƮƺƵƽƾƮ�ƾƬƶƴǁ�ƴƼƴƯƬƹƾƺƮ&�ƶƬƶ�ƯƴƻƺǁƷƺƼƴƾ�ƹƬƾƼƴǋ�ƴ�
ǁƷƺƼƯƱƶƽƴưƴƹ�Ʈ�ƺƾƹƺǄƱƹƴƴ�ƼƱƳƴƽƾƱƹƾƹǇǁ�ƺƼƯƬƹƴƳƸƺƮ�
?gm^kh\h\\nl� _Z^\Zebl� ƴ� =Zg]b]Z� Ze[b\Zgl� ǋƮƷǋƱƾƽǋ� ưƺ'
ƽƾƬƾƺǃƹƺ�ƽƷƺƲƹƺƵ�ƾƱƸƺƵ&�ƾƼƱƭƿǊǅƱƵ�ưƱƾƬƷƴƳƬǂƴƴ(

ƣƔƙƩ
ƏƹƬƷƴƳ� ƬƶƾƿƬƷǈƹǇǁ� ưƬƹƹǇǁ� ƻƺ� ƭƬƶƾƱƼƴǂƴưƹƺƵ� ǉǀ'

ǀƱƶƾƴƮƹƺƽƾƴ�ƯƴƻƺǁƷƺƼƴƾƬ�ƹƬƾƼƴǋ�ƴ�ǁƷƺƼƯƱƶƽƴưƴƹƬ�ƹƬ�
ƼƱƳƴƽƾƱƹƾƹǇƱ� ƭƴƺƻƷƱƹƶƺƺƭƼƬƳƿǊǅƴƱ� ƸƴƶƼƺƺƼƯƬƹƴƳ'
ƸǇ&�ƾƬƶƴƱ�ƶƬƶ�?gm^kh\h\\nl�_Z^\Zebl�ƴ�=Zg]b]Z�Ze[b\Zgl(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ƚƬƻƴƽƬƹƴƱ� ưƬƹƹƺƵ� ƺƭƳƺƼƹƺƵ� ƽƾƬƾǈƴ� ƮǇƻƺƷƹǋƷƺƽǈ�

Ʈ� ǁƺưƱ� ƻƺƴƽƶƬ� Ʈ� ǉƷƱƶƾƼƺƹƹǇǁ� ƭƬƳƬǁ� ưƬƹƹǇǁ� Ahh`e^�
M\aheZk&�Jn[G^]&�Ƭ�ƾƬƶƲƱ�ƻƼƴƽƾƬƾƱƵƹǇǁ�ƽƻƴƽƶƬǁ�ƷƴƾƱ'
ƼƬƾƿƼǇ(
ƜƺƴƽƶƺƮǇƱ� ƾƱƼƸƴƹǇ� ƮƶƷǊǃƬƷƴ� �l^\hg]Zkr� bg_^\mbhg�

bg� ^g]h]hgmb\l�&� �bkkb`Zmbhg� bg� ]^gmblmkr�&� �Zgmbfb\kh[bZe�
^__^\m� h_� HZI=e�&� �ma^� nl^� h_� bkkb`Zmbhg�&� �Zgmbfb\kh[bZe�
^__^\m� h_� \aehka^qb]bg^�&� �[bhɗefl�&� �=Zg]b]Z� khhm� \ZgZe�
[bhɗefl�&��?(�@Z^\Zebl�[bhɗefl�(
ƐǇƷƴ� ƮƶƷǊǃƱƹǇ� ƻƿƭƷƴƶƬǂƴƴ� ƹƬ� ƺƽƹƺƮƱ� ƽƷƱưƿǊǅƴǁ�

ƶƼƴƾƱƼƴƱƮ�ƮƶƷǊǃƱƹƴǋ4
+(� �ƞƾƬƾǈƴ&�ưƬƾƴƼƺƮƬƹƹǇƱ�,*+/�ƯƺưƺƸ�ƴ�ƻƺƳưƹƱƱ(
,(� ƖƳƿǃƱƹƴƱ� ƬƶƾƿƬƷǈƹƺƽƾƴ� ưƬƹƹǇǁ� ƻƺ� ƭƬƶƾƱƼƴ'

ǂƴưƹƺƵ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ� ƴ�
ǁƷƺƼƯƱƶƽƴưƴƹƬ(
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-(� �ƝƬƽƽƸƺƾƼƱƹƴƱ� ǀƬƶƾƺƼƺƮ&� ƮƷƴǋǊǅƴǁ� ƹƬ� ǉǀǀƱƶ'
ƾƴƮƹƺƽƾǈ�ưƱƵƽƾƮƴǋ�ƼƬƳƷƴǃƹǇǁ�ƴƼƼƴƯƬƹƾƺƮ�Ʈ�ƿƽƷƺ'
Ʈƴǋǁ�ƮƾƺƼƴǃƹƺƵ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�ƴƹǀƱƶǂƴƴ(

ƝƬƽƽƸƺƾƼƱƹƴƱ� ƴ� ƬƹƬƷƴƳ� ƽƾƬƾƱƵ� ƻƼƺƴƳƮƺưƴƷƴƽǈ� ƻƺ'
ǉƾƬƻƹƺ(� ƜƱƼƮǇƸ� ƶƼƴƾƱƼƴƱƸ� ƺƾƭƺƼƬ� ǋƮƷǋƷƽǋ� ƮǇƭƺƼ�
ƻƿƭƷƴƶƬǂƴƵ&� ƹƬƳƮƬƹƴǋ� ƶƺƾƺƼǇǁ� ƮƶƷǊǃƬƷƴ� Ʈ� ƽƱƭǋ� ƶƬƶ�
ƸƴƹƴƸƿƸ� +� ƻƺƴƽƶƺƮƺƱ� ƳƹƬǃƱƹƴƱ(� ƒƬƷƱƱ� ƴƽƶƷǊǃƬƷƴƽǈ�
ƼƬƭƺƾǇ&�ưƬƾƴƼƺƮƬƹƹǇƱ�ƻƺƳưƹƱƱ&� ǃƱƸ�,*+/� Ưƺư(�ƚƬ�ƻƺ'
ƽƷƱưƹƱƸ�ǉƾƬƻƱ�ƭǇƷƺ�ƻƼƺƴƳƮƱưƱƹƺ�ƴƳƿǃƱƹƴƱ�ƽƺưƱƼƲƬ'
ƹƴǋ�ƻƺƷƹƺƾƱƶƽƾƺƮǇǁ�ƮƬƼƴƬƹƾƺƮ�ƺƾƺƭƼƬƹƹǇǁ�ƽƾƬƾƱƵ(
ƒƬƹƹǇƱ� =h\akZg^� =heeZ[hkZmbhg� ƭǇƷƴ� ƴƽƻƺƷǈƳƺƮƬƹ�

ƹƬƸƴ� ưƷǋ� ƺǂƱƹƴƮƬƹƴǋ� ƼƴƽƶƬ� ƮƺƳƹƴƶƹƺƮƱƹƴǋ� ƽƴƽƾƱƸƬ'
ƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ(� U-2&�-3W&�ƻƼƴǃƱƸ�ƾƱƽƾǇ�ƭǇƷƴ�ƻƼƺƴƳ'
ƮƱưƱƹǇ�ƹƬ�ƶƬƲưƺƸ�ƴƳ�ǉƾƬƻƺƮ�ƺƾƭƺƼƬ&�ƽƺƯƷƬƽƹƺ�Bb``bgl�
^m� Ze� U-3W(� ƀƼƺƮƹƴ� ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ� ƺǄƴƭƶƴ&� ƽƷƱưƿǊ'
ǅƴƱ4�ƹƴƳƶƴƵ�ǜ�ƮƽƱ�ƶƼƴƾƱƼƴƴ�ƮǇƻƺƷƹƱƹǇ5�ƿƸƱƼƱƹƹǇƵ�ǜ�
ƺƾƽƿƾƽƾƮƿƱƾ�ƺưƴƹ�ƶƼƴƾƱƼƴƵ5�ƮǇƽƺƶƴƵ�ǜ�ưƮƬ�ƴƷƴ�ƭƺƷƱƱ�
ƶƼƴƾƱƼƴǋ� ƺƾƽƿƾƽƾƮƿǊƾ5� ƹƱǋƽƹǇƵ� ǜ� ƸƬƷƺ� ưƱƾƬƷƱƵ� ưƷǋ�
ƻƼƴƹǋƾƴǋ�ƼƱǄƱƹƴǋ�ƼƴƽƶƱ(

ƞƔƖƁƙƩƠƐƠƨ
ƐǇƷƴ�ƼƬƽƽƸƺƾƼƱƹǇ�1-�ƽƾƬƾǈƴ&�ƴƳ�ƶƺƾƺƼǇǁ�+*�ƻƼƴǁƺ'

ưƴƷƺƽǈ�ƹƬ�ƭƬƳƿ�Jn[G^]&�0,�ǜ�Ahh`e^�M\aheZk�ƴ�+�ƽƽǇƷƶƬ�

ƴƳ�ƽƻƴƽƶƬ�ƷƴƾƱƼƬƾƿƼǇ�Ʈ�ƹƬƵưƱƹƹƺƵ�ƻƿƭƷƴƶƬǂƴƴ(�ƜƼƺƴƳ'
ƮƱưǋ�ƺƾƭƺƼ�ƻƺ�ƶƼƴƾƱƼƴǋƸ�ƴƽƶƷǊǃƱƹƴǋ&�ƴƾƺƯƺƮƺƱ�ƶƺƷƴ'
ǃƱƽƾƮƺ�ƼƬƭƺƾ�ƽƺƽƾƬƮƴƷƺ�.+(�Ƒ�ƺƾƺƭƼƬƹƹǇǁ�ƽƾƬƾǈǋǁ�ƭǇƷƴ�
ƻƼƺƬƹƬƷƴƳƴƼƺƮƬƹǇ� ƬƶƾƿƬƷǈƹǇƱ� ưƬƹƹǇƱ� ƻƺ� ƭƬƶƾƱƼƴ'
ǂƴưƹƺƵ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ǉƹưƺưƺƹƾƴǃƱƽƶƴǁ�ƴƼƼƴƯƬƹƾƺƮ(

ƜƑƟƁƕƓƔƛƗƔ
ƚƱƿưƬǃƴ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƮǇƳƮƬƹǇ� ƼƬƳ'

ƷƴǃƹǇƸƴ�ǀƬƶƾƺƼƬƸƴ�ƴ�ƴǁ�ƽƺǃƱƾƬƹƴǋƸƴ&�ƹƺ�ƼƱǄƬǊǅƿǊ�
ƼƺƷǈ� ƴƸƱƱƾ� ƮƺƳƹƴƶƹƺƮƱƹƴƱ� ƮƾƺƼƴǃƹƺƵ� ǉƹưƺưƺƹƾƴǃƱ'
ƽƶƺƵ�ƴƹǀƱƶǂƴƴ(�ƑƾƺƼƴǃƹƬǋ�ƶƺƷƺƹƴƳƬǂƴǋ�ƮƺƳƸƺƲƹƬ�ƻƼƴ�
ƹƱƽƺƺƾƮƱƾƽƾƮƿǊǅƱƸ�ƻƼƺƾƺƶƺƷƱ� ƼƬƭƺƾǇ� ƹƬ� ƻƱƼƮƴǃƹƺƸ�
ƻƼƴƱƸƱ� ƻƬǂƴƱƹƾƬ� "ƸƱǁƬƹƴǃƱƽƶƬǋ� ƴ� ǁƴƸƴǃƱƽƶƬǋ� ƺƭƼƬ'
ƭƺƾƶƬ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ#&�ƸƱƲưƿ�ƻƺƽƱǅƱƹƴǋƸƴ&�Ƭ�ƾƬƶƲƱ�
ƻƺƽƷƱ&� ƶƬƳƬƷƺƽǈ� ƭǇ&� ƿƽƻƱǄƹƺ� ƻƼƺƮƱưƱƹƹƺƯƺ� ƷƱǃƱƹƴǋ�
U+&,&.&1&+*&,0W(�ſ�ƽƺƲƬƷƱƹƴǊ&�ƽƺƮƼƱƸƱƹƹǇƱ�ƴƹƽƾƼƿƸƱƹ'
ƾǇ� ƹƱ� ƽƻƺƽƺƭƹǇ� Ʈ� ưƺƷƲƹƺƵ� ƸƱƼƱ� ƶƺƹƾƬƶƾƴƼƺƮƬƾǈ� ƽƺ�
ƽƾƱƹƶƬƸƴ� ƶƬƹƬƷƺƮ&� ƺƽƺƭƱƹƹƺ� ƽƿƻƱƼƺƮƬƷǈƹǇǁ� ƴ� ƴƼƼƱ'
ƯƿƷǋƼƹǇǁ�ǀƺƼƸ&�ƺƾƸƱǃƬƱƾƽǋ�ƿƼƺƮƱƹǈ�ƽƺƻƼƴƶƺƽƹƺƮƱƹƴǋ�
ƷƴǄǈ�Ʈ�-/�&�ǃƾƺ�ưƴƶƾƿƱƾ�ƺƭǋƳƬƾƱƷǈƹƺƱ�ƴƽƻƺƷǈƳƺƮƬƹƴƱ�
ưƱƳƴƹǀƴǂƴƼƿǊǅƴǁ� ƼƬƽƾƮƺƼƺƮ� U2W(� ƙƴƶƼƺƺƼƯƬƹƴƳƸǇ�
ƮƾƺƼƴǃƹƺƵ� ƶƺƷƺƹƴƳƬǂƴƴ� ƳƬǃƬƽƾƿǊ� ƻƼƺǋƮƷǋǊƾ� ƮǇƼƬ'

Схема 1. Процесс отбора статей [37].

Scheme 1. Article selection process [37].
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ƲƱƹƹƿǊ�ƼƱƳƴƽƾƱƹƾƹƺƽƾǈ�ƶ�ǄƴƼƺƶƺ�ƴƽƻƺƷǈƳƿƱƸǇƸ�ƹƬ�ƾƱ'
ƼƬƻƱƮƾƴǃƱƽƶƺƸ�ƻƼƴƱƸƱ�ƬƹƾƴƸƴƶƼƺƭƹǇƸ�ƴƼƼƴƯƬƹƾƬƸ(
ƩƷƴƸƴƹƬǂƴǋ� ƭƬƶƾƱƼƴƵ� ƴ� ƽƹƴƲƱƹƴƱ� ƸƴƶƼƺƭƹƺƵ� ƹƬ'

ƯƼƿƳƶƴ� ǜ� ǉƾƺ� ƺƽƹƺƮƹƬǋ� ǂƱƷǈ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱ'
ƹƴǋ(�ƜƼƴǃƱƸ&�ƴƽƽƷƱưƺƮƬƾƱƷǋƸƴ�ƹƱ�ƮǇǋƮƷƱƹƺ�ƾƺ�ƽƬƸƺƱ�
ƻƺƼƺƯƺƮƺƱ� ƳƹƬǃƱƹƴƱ� ƶƺƷƺƹƴƵ�ƙƛ� Ʈ� ƶƺƼƹƱƮƺƸ� ƶƬƹƬƷƱ&�
ƶƺƾƺƼƺƱ�ƹƱ�ƽƻƺƽƺƭƹǇ�ƻƺưƬƮƴƾǈ�ƴƸƸƿƹƹǇƱ�ƽƴƷǇ�ƺƼƯƬ'
ƹƴƳƸƬ(�ƚƱƺƭǁƺưƴƸƺ�ƿƽƾƬƹƺƮƴƾǈ�ƹƬƴƭƺƷƱƱ�ǃƬƽƾƺ�ƮƽƾƼƱ'
ǃƬǊǅƴƱƽǋ�ƼƱƳƴƽƾƱƹƾƹǇƱ�ƸƴƶƼƺƺƼƯƬƹƴƳƸǇ�ƴ�ƴǁ�ǀƬƶƾƺ'
ƼǇ�ƿƽƾƺƵǃƴƮƺƽƾƴ�ưƷǋ�ƭƺƷƱƱ�ƾƺǃƹƺƯƺ&�ƻƼƴǂƱƷǈƹƺƯƺ�ưƱƵ'
ƽƾƮƴǋ�ǁƴƸƴƺƾƱƼƬƻƱƮƾƴǃƱƽƶƴǁ�ƽƼƱưƽƾƮ�ƹƬ�ǉƾƴ�ƭƬƶƾƱƼƴƴ(�
ƜƼƴ� ƻƱƼƽƴƽƾƴƼƿǊǅƱƵ� ƴƹǀƱƶǂƴƴ� ǃƬƽƾƺ� ƺƻƼƱưƱƷǋǊƾƽǋ�
ǀƬƶƿƷǈƾƬƾƴƮƹǇƱ� ƴ� ƺƭƷƴƯƬƾƹǇƱ� ƯƼƬƸƻƺƷƺƲƴƾƱƷǈƹǇƱ�
ƬƹƬǉƼƺƭǇ� U-&� 1&� ++&� +,&� +-&� -.W(�ƞƷƺƲƹǇƵ�ƴ�ƹƱƻƼƱưƽƶƬ'
ƳƿƱƸǇƵ�ǁƬƼƬƶƾƱƼ�ƬƹƬƾƺƸƴƴ�ƽƴƽƾƱƸǇ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�
ƴ� ƿƽƾƺƵǃƴƮǇƱ�ƶ�ƴƼƼƴƯƬƹƾƬƸ�ƭƴƺƻƷƱƹƶƴ&�ƻƺƳƮƺƷǋǊǅƴƱ�
ƭƬƶƾƱƼƴǋƸ�Ʈ�+***'+/**�ƼƬƳ�ƭǇƾǈ�ƭƺƷƱƱ�ƿƽƾƺƵǃƴƮǇƸƴ�ƶ�
ǀƬƯƺǂƴƾƺƳƿ&�ƬƹƾƴƾƱƷƬƸ�ƴ�ƬƹƾƴƸƴƶƼƺƭƹǇƸ�ƻƼƱƻƬƼƬƾƬƸ&�
Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƴ�ƮƬƹƶƺƸƴǂƴƹƿ�"ưƺ�-*��ǄƾƬƸƸƺƮ#&�ƿƽƴƷƴ'
ƮƬǊƾ�ƾƼƿưƹƺƽƾƴ�Ʈ�ǉƼƬưƴƶƬǂƴƴ�ƸƴƶƼƺƭƹƺƵ�ƭƴƺƸƬƽƽǇ(

E. Faecalis
Ɯƺ� ưƬƹƹǇƸ� ƻƼƺƬƹƬƷƴƳƴƼƺƮƬƹƹƺƵ� ƷƴƾƱƼƬƾƿƼǇ&� ƻƼƱ'

ƮƬƷƴƼƿǊǅƴƸ� ƻƺ� ǃƬƽƾƺƾƱ� ƮƽƾƼƱǃƬƱƸƺƽƾƴ� ƸƴƶƼƺƺƼƯƬ'
ƹƴƳƸƺƸ&� ƺƻƺƽƼƱưƿǊǅƴƸ� ƹƱƿưƬǃƴ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�
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ƺǂƱƹƴƮƬǊǅƱƵ� ƶƺƷƴǃƱƽƾƮƺ� ƶƺƷƺƹƴƱƺƭƼƬƳƿǊǅƴǁ� Ʊưƴ'
ƹƴǂ�"ſƛƓ#�?(�@Z^\Zebl�ƿ�ƴƹǀƴǂƴƼƺƮƬƹƹǇǁ�ƴƸ�Ʈ�ƾƱǃƱƹƴƱ�.�
ƹƱưƱƷǈ�ƻƼƱƸƺƷǋƼƺƮ�ƽ�ƴƽƾƸƿƽƺƸ&�ƸƱƾƺưƺƸ�ƶƺƹǀƺƶƬƷǈ'
ƹƺƵ� ƷƬƳƱƼƹƺƵ� ƽƶƬƹƴƼƿǊǅƱƵ� ƸƴƶƼƺƽƶƺƻƴƴ� "=FMG#� ƴ�
ƶƺƷƴǃƱƽƾƮƬ�ƽƴƹƾƱƳƴƼƺƮƬƹƹǇǁ�ƸƺƷƺǃƹƺƵ�ƶƴƽƷƺƾǇ�ƴ�ƻƺ'
ƷƴƽƬǁƬƼƴưƺƮ&�ƻƺƶƬƳƬƷ�ƼƱƳƿƷǈƾƬƾǇ�ǉƷƴƸƴƹƬǂƴƴ�ƙƛ�ƹƬ�
ƿƼƺƮƹƱ�33�&�ưƬƲƱ�Ʈ�ƾƼƿưƹƺưƺƽƾƿƻƹǇǁ�ƳƺƹƬǁ�ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ&�ǃƾƺ�ƭǇƷƺ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬǃƴƸƺ�Ʈ�ƽƼƬƮƹƱƹƴƴ�
ƽ� ưƼƿƯƴƸƴ� ƴƽƻƺƷǈƳƿƱƸǇƸƴ� Ʈ� ƻƼƱưƽƾƬƮƷƱƹƹƺƸ� ƴƽƽƷƱ'
ưƺƮƬƹƴƴ�ƴƼƼƴƯƬǂƴƺƹƹǇƸƴ�ƼƬƽƾƮƺƼƬƸƴ�U,,W(
HZI=e� Ʈ� ƮǇƽƺƶƴǁ� ƶƺƹǂƱƹƾƼƬǂƴǋǁ� ƴƸƱƱƾ� ƭƺƷǈǄƺƱ�

ƶƺƷƴǃƱƽƾƮƺ� ƹƱưƴƽƽƺǂƴƴƼƺƮƬƹƹƺƵ� ǁƷƺƼƹƺƵ� ƶƴƽƷƺƾǇ�
"B=eI#� Ʈ� ƼƬƽƾƮƺƼƱ&� ǃƾƺ� ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺ� ƽƮǋƳƬƹƺ� ƽ�
ƱƯƺ� ǉǀǀƱƶƾƴƮƹƺƽƾǈǊ� Ʈ� ƺƾƹƺǄƱƹƴƴ�ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ&�
ƮƽƷƱưƽƾƮƴƱ�ǃƱƯƺ�ƸƺƲƹƺ�ƻƼƱưƻƺƷƺƲƴƾǈ&�ǃƾƺ�ưƬƲƱ�ưƷƴ'
ƾƱƷǈƹƬǋ�ǉƶƽƻƺƳƴǂƴǋ�ƹƴƳƶƴǁ�ƶƺƹǂƱƹƾƼƬǂƴƵ�ƯƴƻƺǁƷƺƼƴƾƬ�
ƭƿưƱƾ�ƹƱ�ƽƾƺƷǈ�ƬƶƾƴƮƹƺ�ưƱƵƽƾƮƺƮƬƾǈ�ƹƬ�ƼƱƳƴƽƾƱƹƾƹǇƱ�
ƸƴƶƼƺƺƼƯƬƹƴƳƸǇ(� ƚƴƳƶƴƱ� ƼƱƳƿƷǈƾƬƾǇ� Ʈ� ƻƷƬƹƱ� ƾƺƼƸƺ'
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ƲƱƹƴǋ�ƼƺƽƾƬ�ƴ�ƯƴƭƱƷƴ�ƙƛ&�ƻƺƷƿǃƱƹƹǇƱ�ƻƼƴ�ƴƽƻƺƷǈƳƺ'
ƮƬƹƴƴ�+��HZI=e&�ƮƱƼƺǋƾƹƺ&�ƭǇƷƴ�ƺƭƿƽƷƺƮƷƱƹǇ�ƹƴƳƶƺƵ�
ƶƺƹǂƱƹƾƼƬǂƴƱƵ� B=eI&� ǃƾƺ� ƽƻƺƽƺƭƽƾƮƺƮƬƷƺ� ƽƺƻƼƺƾƴƮ'
ƷƱƹƴǊ� ǄƾƬƸƸƺƮ� ?(� @Z^\Zebl&� ƺƼƯƬƹƴƳƺƮƬƹƹǇǁ� Ʈ� ƮƴưƱ�
ƽƾƼƿƶƾƿƼƴƼƺƮƬƹƹƺƵ�ƭƴƺƻƷƱƹƶƴ�U,*W(
Ƒ� ƻƺưƾƮƱƼƲưƱƹƴƱ� ƮǇǄƱƽƶƬƳƬƹƹƺƯƺ� ƻƼƴƮƱưƱƸ� ƼƱ'

ƳƿƷǈƾƬƾǇ� ƴƽƽƷƱưƺƮƬƹƴǋ� @khn`a'L^raZgb� ƴ� ƽƺƬƮƾƺƼƺƮ&�
ƻƺƷƿǃƴƮǄƴǁ�ưƬƹƹǇƱ�ƺ� ƾƺƸ&� ǃƾƺ�ƻƺƽƷƱ�ƻƼƴƸƱƹƱƹƴǋ�+��
ƼƬƽƾƮƺƼƬ� HZI=e� ƽ� +*� ƸƴƹƿƾƹƺƵ� ǉƶƽƻƺƳƴǂƴƱƵ&� ƶƺƷƴǃƱ'
ƽƾƮƺ�ƭƬƶƾƱƼƴƬƷǈƹǇǁ�ƶƺƷƺƹƴƵ�ƳƼƱƷǇǁ�ƭƴƺƻƷƱƹƺƶ�".&0&+*�
ƹƱưƱƷǈ#� ƹƱ� ƭǇƷƺ� ƻƺƷƹƺƽƾǈǊ� ƿƸƱƹǈǄƱƹƺ&� ǃƾƺ� Ʈ� ƽƮƺǊ�
ƺǃƱƼƱưǈ� ƽƮǋƳƬƹƺ�ƽ� ƻƼƺǂƱƽƽƺƸ�ưƬƷǈƹƱƵǄƱƯƺ�ƽƺƳƼƱƮƬ'
ƹƴǋ�ƭƴƺƻƷƱƹƶƴ�ƴ�ƱƱ�ƶƬƷǈǂƴǀƴƶƬǂƴƴ(�ſƼƺƸƱ�ƾƺƯƺ&�ƳƼƱ'
ƷƬǋ�ƭƴƺƻƷƱƹƶƬ�ƺƭƱƽƻƱǃƴƮƬƱƾ�ƽƼƱưƿ&�ƶƺƾƺƼƬǋ�ǋƮƷǋƱƾƽǋ�
ƳƬǅƴƾƹǇƸ�ǀƬƶƾƺƼƺƸ�ưƷǋ�ƭƬƶƾƱƼƴƵ�"ƻƱƼƱƹƺƽ�ƯƱƹƺƮ&�ƭƬ'
ƼǈƱƼƹǇƱ�ǀƿƹƶǂƴƴ�ƸƬƾƼƴƶƽƬ&�ƭƺƷƱƱ�ƸƱưƷƱƹƹƺƱ�ƼƬƳƸƹƺ'
ƲƱƹƴƱ�ƙƛ� Ʈ� ƻƼƱưƱƷƬǁ� ƸƬƾƼƴƶƽƬ&� ƹƬƷƴǃƴƱ�ǀƱƼƸƱƹƾƺƮ�
ƿƽƾƺƵǃƴƮƺƽƾƴ#(�ƩǀǀƱƶƾƴƮƹƺƽƾǈ�,&/��ƴ�/��ƶƺƹǂƱƹƾƼƬ'
ǂƴƵ�Ʈ�ƿƽƾƼƬƹƱƹƴƴ�ƭƴƺƻƷƱƹƺƶ�0'ƴ�2'ƹƱưƱƷǈƹƺƯƺ�ƮƺƳƼƬƽ'
ƾƬ�ƭǇƷƬ�ƻƼƺưƱƸƺƹƽƾƼƴƼƺƮƬƹƬ�Ʈ�ưƬƹƹƺƸ�ƴƽƽƷƱưƺƮƬƹƴƴ�
U,/W(
ƐƬƷƬ� ƻƺƶƬƳƬƹƬ� ƽƾƬƾƴƽƾƴǃƱƽƶƴ� ƳƹƬǃƴƸƬǋ� ƼƬƳƹƴǂƬ� Ʈ�

ƻƼƺƾƴƮƺƸƴƶƼƺƭƹƺƵ� ƬƶƾƴƮƹƺƽƾƴ� ,&0+��HZI=e� ƻƺ� ƽƼƬƮ'
ƹƱƹƴǊ�ƽ�*&,��=BR&�ǃƾƺ�ƬƮƾƺƼǇ�ƽƮǋƳǇƮƬƷƴ�ƽ�ƮǇƼƬƲƱƹ'
ƹǇƸ�ƺƶƴƽƷƴƾƱƷǈƹǇƸ�ƻƺƾƱƹǂƴƬƷƺƸ�ƻƬƼƶƬƹƬ�U+0W(�ƚƬƼƿ'
ǄƱƹƴƱ�ƲƴƳƹƱưƱǋƾƱƷǈƹƺƽƾƴ�ƙƛ�ƻƼƺƴƽǁƺưƴƾ�ƳƬ�ƽǃƱƾ�ƹƱ'
ƺƭƼƬƾƴƸƺƯƺ�ƽƿƷǈǀƯƴưƼƴƷǈƹƺƯƺ�ƺƶƴƽƷƱƹƴǋ�ǀƱƼƸƱƹƾƺƮ�
ƭƬƶƾƱƼƴƵ&�ưƱƽƾƼƿƶƾƴƮƹƺƯƺ�ưƱƵƽƾƮƴǋ�ƹƬ�ƒƚſ�ƶƷƱƾƶƴ(
ƝƬƹƱƱ� Ʈ� ƼƬƭƺƾƱ� ƭǇƷƺ� ƿƶƬƳƬƹƺ&� ǃƾƺ� ƾƱ� ǄƾƬƸƸǇ� ?(�

@Z^\Zebl&� ƶƺƾƺƼǇƱ� ƹƱ� ƴƸƱǊƾ� ƻƬƷƴƹưƼƺƸƹǇǁ� ƻƺƮƾƺƼƺƮ�
ƯƱƹƺƮ� ǋƮƷǋǊƾƽǋ� ƭƺƷƱƱ� ƿƽƾƺƵǃƴƮǇƸƴ� ƶ� ƴƼƼƴƯƬƹƾƬƸ(� Ƒ�
ƴƽƽƷƱưƺƮƬƹƹƺƵ� ƻƿƭƷƴƶƬǂƴƴ� ƬƮƾƺƼƬƸƴ� ƭǇƷƺ� ƮǇǋƮƷƱ'
ƹƺ&�ǃƾƺ�ƙƛ�ƭǇƷƴ�ƮƺƽƻƼƴƴƸǃƴƮǇ�ƶ�HZI=e�ƹƱƳƬƮƴƽƴƸƺ�ƺƾ�
ƾƺƯƺ&�ƴƸƱƷƴ�ƺƹƴ�ưƱƾƱƼƸƴƹƬƹƾǇ�=LCMJL'\Zl�ƴƷƴ�ƹƱƾ�U++W(
ƟƼƱǁƹƱưƱƷǈƹǇƵ� ƶƬǃƱƽƾƮƱƹƹǇƵ� ƬƹƬƷƴƳ� ƭƴƺƻƷƱƹƶƴ�

ƻƺƶƬƳƬƷ� ƽǁƺưƹƺƱ� ƴƹƯƴƭƴƼƺƮƬƹƴƱ� ƼƺƽƾƬ� ƭƬƶƾƱƼƴƵ� ƻƼƴ�
ƴƽƻƺƷǈƳƺƮƬƹƴƴ� -�� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ&� ,�� ǁƷƺƼƯƱƶ'
ƽƴưƴƹƬ�ƴ�ǁƴƾƺƳƬƹƬ&�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƯƼƿƻƻƺƵ�ǀƴƳƴƺƷƺ'
ƯƴǃƱƽƶƺƯƺ�ƼƬƽƾƮƺƼƬ&�ƶƺƾƺƼǇƵ�ƻƺƶƬƳƬƷƬ�ƹƬƷƴǃƴƱ�ƼƺƽƾƬ�
ƭƬƶƾƱƼƴƵ� U,-W(� ƟƬƶƲƱ&� ƽǁƺưƹǇƱ� ƮǇƮƺưǇ� ƬƮƾƺƼƺƮ� ƭǇƷƴ�
ƻƼƺưƱƸƺƹƽƾƼƴƼƺƮƬƹǇ�Ʈ�ƹƱƶƺƾƺƼǇǁ�ƼƬƭƺƾƬǁ&�ƴ�ƯƺƮƺƼƴ'
Ʒƴ�ƺƭ�ƺưƴƹƬƶƺƮƺƵ�ƬƹƾƴƸƴƶƼƺƭƹƺƵ�ƬƶƾƴƮƹƺƽƾƴ�,��ǁƷƺƼ'
ƯƱƶƽƴưƴƹƬ�ƴ�/��ƴƷƴ�/&,/��HZI=e�U+2&�,*W(
ƜƼƴ� ƴƳƿǃƱƹƴƴ� ƮƷƴǋƹƴǋ� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬ� ƭƴƺƻƷƱƹƶƿ�

?(� _Z^\Zebl� ƬƮƾƺƼǇ� ƺƭƹƬƼƿƲƴƷƴ&� ǃƾƺ� ưƬƲƱ� ưƷƴƾƱƷǈƹƬǋ�
ǉƶƽƻƺƳƴǂƴǋ�"Ʈ�ƾƱǃƱƹƴƱ�/�Ƹƴƹƿƾ#�ưƬƹƹƺƯƺ�ƴƼƼƴƯƬƹƾƬ�ƹƱ�
ƽƻƺƽƺƭƹƬ�ƻƺưƱƵƽƾƮƺƮƬƾǈ�Ʈ�ưƺƷƲƹƺƵ�ƸƱƼƱ�ƹƬ�ƮƬƹƶƺƸƴ'
ǂƴƹ'ƼƱƳƴƽƾƱƹƾƹǇƵ�ǄƾƬƸƸ�"PL?#�ƻƼƱưƽƾƬƮƷƱƹƹƺƯƺ�Ƹƴ'
ƶƼƺƺƼƯƬƹƴƳƸƬ&� ǃƾƺ� ƻƼƴƮƺưƴƾ� ƶ� ƹƱƻƺƷƹƺƵ� ǉƷƴƸƴƹƬǂƴƴ�
ƹƬ�ƿƼƺƮƹƱ�ưƺ�3*��U+2W(�Ɯƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƼƬƳƭƬƮƷƱƹƹǇƸƴ�
ƴƷƴ�ƹƬƽǇǅƱƹƹǇƸƴ�ƼƬƽƾƮƺƼƬƸƴ�;(�P^kZ�HZI=e�ƻƼƺǋƮƷǋ'
Ʊƾ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƭƺƷǈǄƿǊ�ƬƹƾƴƸƴƶƼƺƭƹƿǊ�ƬƶƾƴƮƹƺƽƾǈ�
U+1W(
ƚƱƶƺƾƺƼǇƸƴ� ƬƮƾƺƼƬƸƴ�ƭǇƷƬ� ƺƾƸƱǃƱƹƬ� ƭƺƷǈǄƬǋ� Ƭƶ'

ƾƴƮƹƺƽƾǈ� ǁƷƺƼƯƱƶƽƴưƴƹƬ� Ʈ� ƺƾƹƺǄƱƹƴƴ� ǉƷƴƸƴƹƬǂƴƴ�
ƭƴƺƻƷƱƹƺƶ� ?(� @Z^\Zebl� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƯƴƻƺǁƷƺƼƴƾƺƸ�
ƹƬƾƼƴǋ&�ƺ�ǃƱƸ�ƭƿưƱƾ�ƽƶƬƳƬƹƺ�ƹƴƲƱ(
ƥƺƽƿƳåƹÚƷƴƷƼ
ơƷƺƼƯƱƶƽƴưƴƹ� ǋƮƷǋƱƾƽǋ� ƽƼƱưƽƾƮƺƸ� ƽ� ǄƴƼƺƶƺƵ�

ƻƼƺƾƴƮƺƸƴƶƼƺƭƹƺƵ� ƬƶƾƴƮƹƺƽƾǈǊ� ƴ� Ʈ� ǉƹưƺưƺƹƾƴƴ&� ƳƬ'
ǃƬƽƾƿǊ&� ƻƼƴƸƱƹǋƱƾƽǋ� Ʈ� ƮƴưƱ� ,�� ƼƬƽƾƮƺƼƬ(� ƜƼƴƹǂƴƻ�
ƼƬƭƺƾǇ�ƞƚơ� ƻƺƽƾƼƺƱƹ� ƹƬ� ƻƼƺǂƱƽƽƱ� ƹƬƼƿǄƱƹƴǋ� ƺƽƸƺ'
ƾƴǃƱƽƶƺƯƺ�ƼƬƮƹƺƮƱƽƴǋ�ƸƴƶƼƺƺƼƯƬƹƴƳƸƬ�ƻƿƾƱƸ�ƮƳƬƴƸƺ'
ưƱƵƽƾƮƴǋ� ƽ� ƺƾƼƴǂƬƾƱƷǈƹƺ� ƳƬƼǋƲƱƹƹǇƸƴ�ǀƺƽǀƬƾƹǇƸƴ�
ƯƼƿƻƻƬƸƴ�ƸƱƸƭƼƬƹǇ&�ƽ�ƻƺƽƷƱưƿǊǅƴƸƴ�ƿƾƱǃƶƺƵ�ƶƷƱƾƺǃ'
ƹƺƯƺ�ƽƺưƱƼƲƴƸƺƯƺ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƴ�ƏƟƠ&�ǃƾƺ�ƻƼƴƮƺưƴƾ�ƶ�
ƼƬƽƻƬưƿ�ƴ� ƯƴƭƱƷƴ� ƶƷƱƾƶƴ(�ƛƹ�ƺƭƷƬưƬƱƾ�ƹƴƳƶƺƵ�ƽƾƱƻƱ'

ƹǈǊ�ƾƺƶƽƴǃƹƺƽƾƴ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƯƴƻƺǁƷƺƼƴƾƺƸ�ƹƬƾƼƴǋ�
ƴ�ƾƬƶ�ƹƬƳǇƮƬƱƸƺƵ�ƽƿƭƽƾƬƹƾƴƮƹƺƽƾǈǊ&�ƾƺ�Ʊƽƾǈ�ƽƻƺƽƺƭ'
ƹƺƽƾǈǊ�ƬưƽƺƼƭƴƼƺƮƬƾǈƽǋ�ƹƬ�ƺƾƼƴǂƬƾƱƷǈƹƺ�ƳƬƼǋƲƱƹƹǇǁ�
ƻƺƮƱƼǁƹƺƽƾǋǁ&� ƾƬƶƴǁ�ƶƬƶ�ƻƺƮƱƼǁƹƺƽƾǈ�ưƱƹƾƴƹƬ&�ƴ�ƸƱư'
ƷƱƹƹƺ� ƮǇƽƮƺƭƺƲưƬƾǈƽǋ� Ʈ� ƻƼƺƽƮƱƾ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ&�
ƽƷƱưƺƮƬƾƱƷǈƹƺ&�ƽƺǁƼƬƹǋǋ�ưƷƴƾƱƷǈƹƿǊ�ƬƹƾƴƸƴƶƼƺƭƹƿǊ�
ƬƶƾƴƮƹƺƽƾǈ� ƻƼƴ� ƹƬƷƴǃƴƴ� ǁƴƸƴǃƱƽƶƺƵ� ƽƾƬƭƴƷǈƹƺƽƾƴ(�
ƜƼƴ�ƭƺƷƱƱ�ƮǇƽƺƶƴǁ�ƶƺƹǂƱƹƾƼƬǂƴǋǁ�=BR�ƺƶƬƳǇƮƬƱƾ�ƭƬƶ'
ƾƱƼƴǂƴưƹƺƱ�ưƱƵƽƾƮƴƱ�ƮƽƷƱưƽƾƮƴƱ�ƺƽƬƲưƱƹƴǋ�ƴ)ƴƷƴ�ƶƺ'
ƬƯƿƷǋǂƴƴ�ƭƬƶƾƱƼƴƬƷǈƹƺƵ�ǂƴƾƺƻƷƬƳƸǇU+-W(
Ɯƺ� ưƬƹƹǇƸ� ƹƱƶƺƾƺƼǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ&� ,�� ǁƷƺƼƯƱƶ'

ƽƴưƴƹ�ƺƶƬƳǇƮƬƷ�ƮǇƼƬƲƱƹƹƺƱ�ƭƬƶƾƱƼƴǂƴưƹƺƱ�ưƱƵƽƾƮƴƱ�
ƹƬ�?(�@Z^\Zebl(�ƟƬƶ&�ƭǇƷƺ�ƺƾƸƱǃƱƹƺ&�ǃƾƺ�ƶƺƸƭƴƹƬǂƴǋ�,��
=BR�ƴ�*&,��ǂƱƾƼƴƸƴưƬ�Ʈ�ƶƬǃƱƽƾƮƱ�ƶƺƹƱǃƹƺƯƺ�ƴƼƼƴƯƬƹƾƬ�
ƻƼƺǋƮƷǋƱƾ� ƸƬƶƽƴƸƬƷǈƹƿǊ� ƺƽƾƬƾƺǃƹƿǊ� ƴ� ƬƹƾƴƸƴƶƼƺƭ'
ƹƿǊ� ƬƶƾƴƮƹƺƽƾǈ� ƹƬ� ƭƴƺƻƷƱƹƶƱ� ?(� @^\Zebl(� ƢƱƾƼƴƸƴư�
ƺƭƷƱƯǃƬƱƾ� ƼƬƳƼƿǄƱƹƴƱ� ƸƬƾƼƴǂǇ&� ƻƺƳƮƺƷǋǋ� ǁƷƺƼƯƱƶ'
ƽƴưƴƹƿ� ưƱƵƽƾƮƺƮƬƾǈ� ƹƬ� ƺƭƽƿƲưƬƱƸǇƱ� ƸƴƶƼƺƺƼƯƬƹƴƳ'
ƸǇ�ƭƺƷƱƱ�ƻƼƴǂƱƷǈƹƺ&�ǃƾƺ�ƻƼƴƮƺưƴƾ�ƶ�ƭƺƷǈǄƱƸƿ�ǄƬƹƽƿ�
ƿƽƻƱǄƹƺƯƺ�ƴƽǁƺưǇ�ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�U+-&�+0W(
žƺƮƺƼǋ�ƺ�ưƷƴƾƱƷǈƹƺƽƾƴ�ǉǀǀƱƶƾƬ�ưƬƹƹƺƯƺ�ƼƬƽƾƮƺƼƬ&�

ƽƾƺƴƾ�ƺƾƸƱƾƴƾǈ�ƾƺƾ�ǀƬƶƾ&�ǃƾƺ�ƺƹ�ƽƻƺƽƺƭƱƹ�ƺƽƬƲưƬƾǈƽǋ�
ƹƬ� ƻƺƮƱƼǁƹƺƽƾƴ� ưƱƹƾƴƹƬ� ƶƺƼƹƱƮƺƯƺ� ƶƬƹƬƷƬ� ƴ� ƽƻƺƽƺƭ'
ƽƾƮƺƮƬƾǈ� ƻƼƺǀƴƷƬƶƾƴƶƱ� ƼƱƶƺƹƾƬƸƴƹƬǂƴƴ� ƻƼƴƽƾƱƹƺǃ'
ƹƺƯƺ�ƴƹƾƼƬƶƬƹƬƷǈƹƺƯƺ�ưƱƹƾƴƹƬ�ƹƬ�ƻƼƺƾǋƲƱƹƴƴ�ƹƱƶƺƱƯƺ�
ƻƱƼƴƺưƬ�ƮƼƱƸƱƹƴ(�ƟƬƶ&�ưƬƹƹǇƱ�ƹƱƶƺƾƺƼǇƱ�ƻƼƺƮƱưƱƹƹǇǁ�
ƼƬƹƱƱ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƯƺƮƺƼǋƾ�ƺ�ƾƺƸ&�ǃƾƺ�ǁƷƺƼƯƱƶƽƴưƴƹ�
ƽƻƺƽƺƭƱƹ�ƽƺǁƼƬƹǋƾǈƽǋ�Ʈ�ƻƼƱưƱƷƬǁ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ�Ʈ�
ƻƼƺƸƱƲƿƾƺƶ�ƮƼƱƸƱƹƴ�ƺƾ�+,�ǃƬƽƺƮ�ưƺ�1�ưƹƱƵ&�Ƭ�ƻƺ�ƹƱƶƺ'
ƾƺƼǇƸ�ƳƬƮƱƼƱƹƴǋƸ�ƴ�ưƺ�ưƮƿǁ�ƸƱƽǋǂƱƮ�U,1W(�,��=BR&�ƻƺ�
ưƬƹƹǇƸ�U,0W�ƽƻƺƽƺƭƱƹ�ƿƽƾƼƬƹƴƾǈ�ưƺ�33&3-��ƭƬƶƾƱƼƴƵ�Ʈ�
ƭƴƺƻƷƱƹƶƱ�?(�@Z^\Zebl(
ƐƬƶƾƱƼƴǂƴưƹƺƱ� ưƱƵƽƾƮƴƱ� =BR� ",�#� ƹƬ� ?(� @Z^\Zebl&�

M(� ;nk^nl&� ƴ� ƶƬƹưƴưǇ&� ƬƽƽƺǂƴƴƼƺƮƬƹƹǇƱ� Ʈ� ƭƴƺƻƷƱƹƶƴ�
ƭǇƷƺ�ƺƭƹƬƼƿƲƱƹƺ�ǃƱƼƱƳ�+�ƽƱƶƿƹưƿ(�ƙƴƹƴƸƬƷǈƹƬǋ�ƴƹƯƴ'
ƭƴƼƿǊǅƬǋ�ƶƺƹǂƱƹƾƼƬǂƴǋ�=BR&�ƺƾ�ƶƺƾƺƼƺƵ�ƹƬƼƿǄƬƱƾƽǋ�
ƹƺƼƸƬƷǈƹƬǋ� ƲƴƳƹƱưƱǋƾƱƷǈƹƺƽƾǈ� 3*�� ƸƴƶƼƺƺƼƯƬƹƴƳ'
ƸƺƮ&�ƶƺƷƱƭƷƱƾƽǋ�ƺƾ�*&*-,�ưƺ�*&*.*�ƸƯ)ƸƷ�ưƷǋ�žƼ%�ƴ�žƼ'�
ƙƛ(�ſƺƹǂƱƹƾƼƬǂƴƴ�=BR�*&*/+�ƸƯ)ƸƷ�ƴ�*&*00�ƸƯ)ƸƷ�ƭǇƷƴ�
ƺƻƼƱưƱƷƱƹǇ�ƽƻƿƽƾǋ� .2� ǃƬƽƺƮ�ƴ� 1� ưƹƱƵ�ƻƺƽƷƱ�ƸƱưƴƶƬ'
ƸƱƹƾƺƳƹƺƵ�ƺƭƼƬƭƺƾƶƴ&�ǃƾƺ�ƯƺƮƺƼƴƾ�ƺ�ƱƯƺ�ƬƹƾƴƭƬƶƾƱƼƴ'
ƬƷǈƹƺƵ�ưƺƷƯƺƽƼƺǃƹƺƵ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�U,1W(
ƏƮƾƺƼƬƸƴ� ƭǇƷƺ� ƮǇưƮƴƹƿƾƺ� ƻƼƱưƻƺƷƺƲƱƹƴƱ� ƺ� ƾƺƸ&�

ǃƾƺ�ǁƷƺƼƯƱƶƽƴưƴƹ�ǋƮƷǋƱƾƽǋ�ƺƾƷƴǃƹǇƸ�ƴƼƼƴƯƬƹƾƺƸ�ƻƼƴ�
ƹƬƷƴǃƴƴ� ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ� ƮƾƺƼƴǃƹƺƵ� ƶƺƷƺƹƴƳƬǂƴƴ(�
ƒƬƹƹƺƱ� ƮǇƽƶƬƳǇƮƬƹƴƱ� Ʈ� ƾƺƵ� ƴƷƴ� ƴƹƺƵ� ƽƾƱƻƱƹƴ�ƸƺƲƱƾ�
ƹƬƵƾƴ� ƻƺưƾƮƱƼƲưƱƹƴƱ� Ʈ� ƼƱƳƿƷǈƾƬƾƬǁ� ƽƷƱưƿǊǅƴǁ� ƴƽ'
ƽƷƱưƺƮƬƹƴƵ4�,��=BR�ƻƺƶƬƳƬƷ�ƹƬƴƭƺƷƱƱ�ǉǀǀƱƶƾƴƮƹƺƱ�
ưƱƵƽƾƮƴƱ� Ʈ� 10&2+�� ƻƺ� ƺƾƹƺǄƱƹƴǊ� ƶ� ƼƱưƿƶǂƴƴ� ƶƺƱ� ƻƺ�
ƽƼƬƮƹƱƹƴǊ� ƽ� /��HZI=e� "1*&*,�#&+��HZI=e� "//&31�#� ƴ�
ƶƺƹƾƼƺƷƱƸ� U,*W(�Ƒ� ưƼƿƯƺƵ�ƼƬƭƺƾƱ� ƭǇƷƴ�ƻƺƷƿǃƱƹǇ� ƽǁƺ'
ƲƴƱ�ưƬƹƹǇƱ�ǜ�,��ǁƷƺƼƯƱƶƽƴưƴƹ�ƻƺƶƬƳƬƷ�ƭƺƷƱƱ�ƮǇƽƺ'
ƶƿǊ� ƬƶƾƴƮƹƺƽƾǈ� ƻƼƺƾƴƮ� ƴƽƽƷƱưƿƱƸǇǁ� ƻƬƾƺƯƱƹƺƮ&� ǃƱƸ�
ƯƴƻƺǁƷƺƼƴƾ� ƹƬƾƼƴǋ� U+/W(� ƛƾƸƱǃƱƹƺ� ƮǇƼƬƲƱƹƹƺƱ� ưƱƵ'
ƽƾƮƴƱ� ƹƬ� ƮƬƹƶƺƸƴǂƴƹ'ƼƱƳƴƽƾƱƹƾƹǇƱ� ?(� _^\Zebl(� ƾƺƷǈƶƺ�
/��=BR�ƸƺƯƷƴ�ưƺƽƾƴǃǈ�+**��ǉƷƴƸƴƹƬǂƴƴ�ƙƛ&�Ʈ�ƾƺ�ƮƼƱ'
Ƹǋ�ƶƬƶ�,&/��=BR�ƴƸƱƷ�ƻƺƶƬƳƬƾƱƷǈ�Ʈ�33&3��U+2W(
ƏƹƾƴƸƴƶƼƺƭƹƬǋ� ƬƶƾƴƮƹƺƽƾǈ� =BR� ƭƺƷƱƱ� ƮǇƼƬƲƱƹƬ�

ƻƼƺƾƴƮ�ƻƷƬƹƶƾƺƹƹǇǁ�ƭƬƶƾƱƼƴƵ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƙƛ&�Ƭƽ'
ƽƺǂƴƴƼƺƮƬƹƹǇƸƴ�Ʈ�ƭƴƺƻƷƱƹƶƴ(�Ɯƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�HZI=e&�
ƴƽƽƷƱưƺƮƬƹƴǋ� ^q'oboh� ƽ� ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ� ƸƺƹƺƽƻƱǂƴ'
ǀƴǃƱƽƶƴǁ�ƴ�ƸƹƺƯƺƮƴưƺƮǇǁ�ƭƴƺƻƷƱƹƺƶ&�ƮǇƼƬǅƱƹƹǇǁ�ƹƬ�
ƻƺƮƱƼǁƹƺƽƾǋǁ�ưƱƹƾƴƹƬ�ƴ�ƮƹƿƾƼƴ�ưƱƹƾƴƹƹǇǁ�ƶƬƹƬƷǈǂƱƮ&�
ƻƺƶƬƳƬƷƴ&�ǃƾƺ�=BR�ƸƱƹƱƱ�ǉǀǀƱƶƾƴƮƱƹ&�ǃƱƸ�HZI=e(�Ɯƺ'
ǉƾƺƸƿ�ƺưƹƴƸ�ƴƳ�ƽƿǅƱƽƾƮƱƹƹǇǁ�ƸƴƹƿƽƺƮ�ǁƷƺƼƯƱƶƽƴưƴƹƬ�
ǋƮƷǋƱƾƽǋ� ƱƯƺ� ƹƱƽƻƺƽƺƭƹƺƽƾǈ� ƶ� ƻƼƺƹƴƶƹƺƮƱƹƴǊ�ƮƯƷƿƭǈ�
ƭƴƺƻƷƱƹƶƴ&�ƾƬƶ�ƺƹ�ƹƱ�ƺƭƷƬưƬƱƾ�ƯƴưƼƺƷƴƾƴǃƱƽƶƺƵ�ƬƶƾƴƮ'
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ƹƺƽƾǈǊ&� ƹƱ� ƽƻƺƽƺƭƱƹ� ƼƬƳƼƿǄƴƾǈ� ƶƺƸƻƺƹƱƹƾǇ� ƸƱƲƸƴ'
ƶƼƺƭƹƺƯƺ�ƸƬƾƼƴƶƽƬ&�ƹƬƻƼƴƸƱƼ�ưƱƶƽƾƼƬƹǇ&�ƮƽƷƱưƽƾƮƴƱ�
ǃƱƯƺ�Ʈƽǋ�ƺƽƹƺƮƹƬǋ�ƬƹƾƴƭƬƶƾƱƼƴƬƷǈƹƬǋ�ƬƶƾƴƮƹƺƽƾǈ�ƶƿƸ'
ƸƿƷƴƼƿƱƾƽǋ�ƹƬ�ƻƺƮƱƼǁƹƺƽƾƴ�ƸƴƶƼƺƭƹƺƯƺ�ƽƺƺƭǅƱƽƾƮƬ�ƴ�
Ʈ�ƳƺƹƱ�ƻƼƺƹƴƶƹƺƮƱƹƴǋ�ƮƺưƹǇǁ�ƶƬƹƬƷǈǂƱƮ(
ƟƱƸ� ƹƱ� ƸƱƹƱƱ&� =BR� ƻƼƺǋƮƷǋƱƾ� ƹƱƶƺƾƺƼƿǊ� ǂƴƾƺƾƺƶ'

ƽƴǃƹƺƽƾǈ� ƻƺ� ƺƾƹƺǄƱƹƴǊ� ƶ� ǀƴƭƼƺƭƷƬƽƾƬƸ� ǃƱƷƺƮƱƶƬ� ƴ�
ƽƾƮƺƷƺƮǇƸ�ƶƷƱƾƶƬƸ�ƬƻƴƶƬƷǈƹƺƯƺ�ƽƺƽƺǃƶƬ�U-*&-+W&�ƴ�ƽƺ'
ƯƷƬƽƹƺ�ƻƼƱưƻƺƷƺƲƱƹƴǋƸ�ƬƮƾƺƼƺƮ&�ƭƺƷƱƱ�ǂƴƾƺƾƺƶƽƴǃƱƹ&�
ǃƱƸ�HZI=e�ƻƼƴ�ƾƺƵ�ƲƱ�ƶƺƹǂƱƹƾƼƬǂƴƴ�U-*W(&�ǃƾƺ�ƺƹ�ƹƱ�Ƹƺ'
ƲƱƾ�ƴƯƼƬƾǈ�ƼƺƷǈ�ƺƽƹƺƮƹƺƯƺ�ƴƼƼƴƯƬƹƾƬ&�ƳƬ�ƴƽƶƷǊǃƱƹƴƱƸ�
ƽƷƿǃƬƱƮ�ƻƺƮǇǄƱƹƹƺƵ�ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾƴ�ƶ�HZI=e(
ƟƬƶƴƸ�ƺƭƼƬƳƺƸ&�ƹƱƽƸƺƾƼǋ�ƹƬ�ƾƺ&�ǃƾƺ�=BR�ƭǇƷ�ƻƼƱư'

ƷƺƲƱƹ�Ʈ�ƶƬǃƱƽƾƮƱ�ƳƬƸƱƹǇ�HZI=e�U-,W&�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱ'
Ƹǋ�ƻƼƴƳƹƬƹƺ&�ǃƾƺ�ƻƼƴ�ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺƸ�ƻƼƴƸƱƹƱƹƴƴ�
ưƬƹƹƺƯƺ� ƴƼƼƴƯƬƹƾƬ� ƹƬ� ƾƱƼƬƻƱƮƾƴǃƱƽƶƺƸ� ƻƼƴƱƸƱ&� Ƭ� ƹƱ�
Ʈ� ƻƼƱưƱƷƬǁ� ǉƶƽƻƱƼƴƸƱƹƾƬ&� ƴƳƺƷƴƼƺƮƬƹƹƺ� ƻƼƴ� ƷƱǃƱ'
ƹƴƴ�ƮƾƺƼƴǃƹƺƵ�ǉƹưƺƴƹǀƱƶǂƴƴ�ƮƺƳƸƺƲƹǇ�ưƬƷǈƹƱƵǄƴƱ�
ƹƱƿưƬǃƴ(� ſƬƶ� ƭǇƷƺ� ƽƶƬƳƬƹƺ� ƼƬƹƱƱ&� ƞƚơ� ǁƺƼƺǄƺ� ƻƺƶƬ'
ƳǇƮƬƱƾ� ƽƱƭǋ� Ʈ� ƻƼƺǀƴƷƬƶƾƴƶƱ� ƼƱƴƹǀƱƶǂƴƴ� ƶƺƼƹƱƮƺƯƺ�
ƶƬƹƬƷƬ� ƮƽƷƱưƽƾƮƴƱ� ƽƿƭƽƾƬƹƾƴƮƹƺƽƾƴ&� ƻƺǉƾƺƸƿ� ƭƺƷƱƱ�
ƼƬǂƴƺƹƬƷǈƹƺ� ƴƽƻƺƷǈƳƺƮƬƾǈ� ƱƯƺ� Ʈ� ƶƬǃƱƽƾƮƱ� ƶƺƹƱǃƹƺƯƺ�
ƴƼƼƴƯƬƹƾƬ(

C. Albicans
ƜƼƴ� ƴƽƽƷƱưƺƮƬƹƴƴ� ƮƾƺƼƴǃƹƺƵ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƵ�

ƴƹǀƱƶǂƴƴ� ƾƬƶƲƱ� ƽƾƺƴƾ� ƿưƱƷƴƾǈ� ƮƹƴƸƬƹƴƱ� =(� ;e[b\Zgl�
"ƭƴƺƻƷƱƹƶƺƺƭƼƬƳƿǊǅƴƱ� ưƼƺƲƲƴ� ƴ� ƹƬƴƭƺƷƱƱ� ƼƬƽƻƼƺ'
ƽƾƼƬƹƱƹƹǇƵ� ǉƿƶƬƼƴƺƾƴǃƱƽƶƴƵ� ƸƴƶƼƺƺƼƯƬƹƴƳƸ� ƻƼƴ�
ǉƹưƺưƺƹƾƴǃƱƽƶƴǁ� ƴƹǀƱƶǂƴǋǁ#&� ƶƺƾƺƼǇƱ� ƾƬƶƲƱ&� ƻƼƴ�
ƶƺƷƺƹƴƳƬǂƴƴ� ƶƺƼƱƮƺƯƺ� ƶƬƹƬƷƬ&� ƸƺƯƿƾ� ƻƼƴƮƱƽƾƴ� ƶ� ƹƱ'
ƿưƬǃƱ�ƷƱǃƱƹƴǋ(�Ɩǁ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ�ƶƺƷƱƭƷƱƾƽǋ�ƹƬ�
ƿƼƺƮƹƱ�,*',/��ƴ�ưƺƽƾƬƾƺǃƹƺ�ǃƬƽƾƺ�Ʈ�ƽƴƽƾƱƸƿ�ƶƺƼƹƱƮǇǁ�
ƶƬƹƬƷƺƮ� ƺƹƴ� ƻƺƻƬưƬǊƾ� Ʈ� ǁƺưƱ� ƻƼƺƮƱưƱƹƴǋ� ƺƾƶƼǇƾƺƵ�
ƸƱƾƺưƴƶƴ� ƷƱǃƱƹƴǋ� ƻƱƼƴƺưƺƹƾƴƾƺƮ(� ſƬƹưƴưǇ� ƽƻƺƽƺƭ'
ƹǇ�ƻƼƴƽƻƺƽƬƭƷƴƮƬƾǈƽǋ�ƶ�ƽƿƼƺƮǇƸ�ƿƽƷƺƮƴǋƸ&�ƺƭƷƬưƬǊƾ�
ƻƺƮƱƼǁƹƺƽƾƹƺƵ� ƬưƯƱƳƴƱƵ� ƴ� ƽƺǁƼƬƹǋǊƾ� ƽƮƺƴ� ǀƬƶƾƺƼǇ�
ƮƴƼƿƷƱƹƾƹƺƽƾƴ� ƹƬ� ưƺƽƾƬƾƺǃƹƺ� ưƺƷƯƴƵ� ƻƱƼƴƺư� ƮƼƱƸƱ'
ƹƴ&�ǃƾƺ�ƮƱưƱƾ�ƶ�ƻƼƺƹƴƶƹƺƮƱƹƴǊ�ƯƴǀƺƮ�ƯƼƴƭƬ�Ʈ�ƯƷƿƭƺƶƴƱ�
ƿǃƬƽƾƶƴ� ưƱƹƾƴƹƹǇǁ� ƶƬƹƬƷǈǂƱƮ� U,1&,3&-/W(� ſƷƴƹƴǃƱƽƶƴ�
ƮƬƲƹǇƱ�ƮƴưǇ�ƶƬƹưƴưǇ�ǁƺƼƺǄƺ�ƼƬƽƾƿƾ� bg�obmkh�Ʈ�ưƴƬƻƬ'
ƳƺƹƱ�Ƽƚ�-&*'2&*�U-/W(�ƐǇƷƺ�ƻƺƶƬƳƬƹƺ&�ǃƾƺ�ƮǇƽƺƶƴƱ�ƶƺƹ'
ǂƱƹƾƼƬǂƴƴ�ƯƴƻƺǁƷƺƼƴƾƬ�ƹƬƾƼƴǋ�ƽƻƺƽƺƭƹǇ�ƿƽƾƼƬƹƴƾǈ�ưƺ�
+**��=(�;e[b\Zgl�U,2W(
Ƒ� ƼƬƳƷƴǃƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴǋǁ� ƴƳƿǃƬƷƺƽǈ� ƮƷƴǋƹƴƱ�

ƶƺƹǂƱƹƾƼƬǂƴƵ�HZI=e�ƹƬ�=(�;e[b\Zgl(�Ƒ�ƺưƹƺƸ�ƴƳ�ƺƭƳƺ'
ƼƺƮ�ƺƾƸƱǃƱƹƺ&� ǃƾƺ�ƻƼƴ�ƻƼƴƸƱƹƱƹƴƴ�-��HZI=e� Ʈ� ƾƱǃƱ'
ƹƴƱ�/�Ƹƴƹ�ƹƬ�,.'ǃƬƽƺƮƺƵ�ƭƴƺƻƷƱƹƶƱ�ƹƱƶƺƾƺƼǇƱ�ƶƷƱƾƶƴ�
=(�Ze[b\Zgl�ƭǇƷƴ�ƮƽƱ�ƱǅƱ�ƲƴƳƹƱƽƻƺƽƺƭƹǇ�ƴ�ƽƻƺƽƺƭƹǇ�
ƶ� ưƬƷǈƹƱƵǄƱƵ� ƼƱƯƱƹƱƼƬǂƴƴ&� ǃƾƺ� Ʈ� ƶƺƼƹƱ� ƼƬƳƹƴƷƺƽǈ� ƽ�
ưƬƹƹǇƸƴ� ƾƬƶƲƱ� ƺƭƽƿƲưƬƱƸƺƵ� Ʈ� ƻƼƱưƽƾƬƮƷƱƹƹƺƵ� ƽƾƬ'
ƾǈƱ�ƻƿƭƷƴƶƬǂƴƴ�QZembfh�^m�Ze(&�Ʈ�ƶƺƾƺƼƺƵ�ƶƺƹǂƱƹƾƼƬǂƴƴ�
*&/��ƴ�/��HZI=e�ƻƺƷƹƺƽƾǈǊ�ǉƷƴƸƴƹƴƼƺƮƬƷƴ�=(�;e[b\Zgl�
ƳƬ�-*�ƽƱƶƿƹư�ƴƼƼƴƯƬǂƴƴ�U--W(�ƜƼƴ�ƽƺƽƾƬƮƷƱƹƴƴ�ƸƺưƱƷƴ�
ƴƽƽƷƱưƺƮƬƹƴǋ�ƹƱƺƭǁƺưƴƸƺ�ƻƼƴƹƴƸƬƾǈ�Ʈƺ�ƮƹƴƸƬƹƴƱ�ƾƺƾ�
ǀƬƶƾ&� ǃƾƺ� ƲƴƳƹƱưƱǋƾƱƷǈƹƺƽƾǈ� ƺƼƯƬƹƴƳƸƺƮ� ƶƺƼƹƱƮƺƯƺ�
ƶƬƹƬƷƬ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƴ�ƶƬƹưƴư&�ƽƺƻƼǋƲƱƹƬ�ƽ�ƭƴƺƻƷƱƹƶƬ'
Ƹƴ&�ƻƺǉƾƺƸƿ�ƺƹƴ�ƳƹƬǃƴƾƱƷǈƹƺ�ƭƺƷƱƱ�ƾƺƷƱƼƬƹƾƹǇ�ƶ�Ƭƹƾƴ'

ƸƴƶƼƺƭƹǇƸ�ƻƼƱƻƬƼƬƾƬƸ&�ǃƱƸ�ƽƮƺƭƺưƹǇƱ�ƺƾ�ƻƷƬƹƶƾƺƹƬ�
ƶƷƱƾƶƴ&�ǃƾƺ�Ʈ�ƽƮƺǊ�ƺǃƱƼƱưǈ�ƺƾƼƬƲƬƱƾƽǋ�ƹƬ�ƼƱƳƿƷǈƾƬƾƬǁ�
ǉƶƽƻƱƼƴƸƱƹƾƺƮ(
Ƒ� ƺưƹƺƵ� ƴƳ� ƭƺƷƱƱ� ƼƬƹƹƴǁ� ƻƿƭƷƴƶƬǂƴƵ� ǉǀǀƱƶƾƴƮ'

ƹƺƽƾǈ� ,�� ǁƷƺƼƯƱƶƽƴưƴƹƬ� ƴ� 0�� ƯƴƻƺǁƷƺƼƴƾƬ� ƹƬƾƼƴǋ�
ƻƼƺƾƴƮ�=(�;e[b\Zgl�ƭǇƷƬ�ƹƬ�ƮǇƽƺƶƺƸ�ƿƼƺƮƹƱ�ƴ�ƻƺƳƮƺƷƴ'
ƷƬ�Ʈ�ưƺƷƲƹƺƵ�ƽƾƱƻƱƹƴ�ǉƷƴƸƴƹƴƼƺƮƬƾǈ�ǉƾƴ�ưƼƺƲƲƱƻƺ'
ưƺƭƹǇƱ�ƯƼƴƭǇ�U-0W(�ƟƬƶƲƱ�ƮǇưƮƴƹƿƾǇ�ƼƱƶƺƸƱƹưƬǂƴƴ�ƻƺ�
ƴƽƻƺƷǈƳƺƮƬƹƴǊ� ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺ� ƻƼƺƾƴƮƺƯƼƴƭƶƺƮǇǁ�
ƻƼƱƻƬƼƬƾƺƮ&� ƹƬƻƼƴƸƱƼ&� ǀƷƿƶƺƹƬƳƺƷ&� ƾƬƶ� ƶƬƶ� Ʈ� ǉƶƽƻƱ'
ƼƴƸƱƹƾƬƷǈƹƺƵ�ƽƼƱưƱ�ƺƹ�ƻƺƶƬƳƬƷ�ƹƬƴƷƿǃǄƿǊ�ƻƼƺƾƴƮƺ'
ƯƼƴƭƶƺƮƿǊ� ǉǀǀƱƶƾƴƮƹƺƽƾǈ&� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƸƱƹǈǄƱƵ�
ƬƶƾƴƮƹƺƽƾǈǊ�ƿ�-��HZI=e�ƴ�+1��ƩƒƟƏ�Ʈ�ƾƱǃƱƹƴƱ�ƺưƹƺƵ�
ƸƴƹƿƾǇ�ƴƼƼƴƯƬǂƴƴ�U-/W(�ƑƺƳƸƺƲƹƺ&�HZI=e�ƻƺƶƬƳǇƮƬƱƾ�
Ʈ�ǉƶƽƻƱƼƴƸƱƹƾƱ�ƸƱƹǈǄƿǊ�ǉǀǀƱƶƾƴƮƹƺƽƾǈ�ƮƽƷƱưƽƾƮƴƱ�
ƽƮƺƱƯƺ�ƮǇƽƺƶƺƯƺ�ƻƺƮƱƼǁƹƺƽƾƹƺƯƺ�ƹƬƾǋƲƱƹƴǋ&�ǃƾƺ�ƻƼƱ'
ƻǋƾƽƾƮƿƱƾ� ƱƯƺ� ƻƼƺƹƴƶƹƺƮƱƹƴǊ� Ʈ� ƾƼƿưƹƺưƺƽƾƿƻƹǇƱ�
ƿǃƬƽƾƶƴ� ƽƴƽƾƱƸǇ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ&� ƯưƱ� ƸƺƯƿƾ� Ƭƶƶƿ'
ƸƿƷƴƼƺƮƬƾǈƽǋ� ƸƴƶƼƺƺƼƯƬƹƴƳƸǇ� ƴ� ƯƼƴƭǇ(� +1�� ƩƒƟƏ�
ƼƱƶƺƸƱƹưƺƮƬƹƬ� ưƷǋ� ƿƽƾƼƬƹƱƹƴǋ� ƽƸƬƳƬƹƹƺƯƺ� ƽƷƺǋ&� ƱƱ�
ƬƹƾƴƸƴƶƼƺƭƹǇƵ�ƴ�ƬƹƾƴǀƿƹƯƬƷǈƹǇƵ�ǉǀǀƱƶƾ�ưƺƽƾƬƾƺǃƹƺ�
ƽƺƸƹƴƾƱƷƱƹ(

ƒƨƒƜƓƨ
ƟƼƿưƹƺƽƾƴ� ƻƼƴ� ƻƼƺƮƱưƱƹƴƴ� ǉƹưƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱ'

ǃƱƹƴǋ� ƺƻƺƽƼƱưƺƮƬƹǇ� ƽƷƺƲƹƺƵ� ƬƹƬƾƺƸƴƱƵ� ƽƴƽƾƱƸǇ�
ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ&�Ƭ� ƾƬƶƲƱ�ƹƬƷƴǃƴƱƸ�ƸƴƶƼƺƭƹǇǁ�ƶƺƹ'
ƯƷƺƸƱƼƬƾƺƮ&� ƴƸƱƹƿƱƸǇǁ� ƭƴƺƻƷƱƹƶƬƸƴ&� ǃƾƺ� ƻƼƴưƬƱƾ�
ƸƴƶƼƺƺƼƯƬƹƴƳƸƬƸ�ƮǇƼƬƲƱƹƹƿǊ�ƼƱƳƴƽƾƱƹƾƹƺƽƾǈ�ƶ�ƻƼƴ'
ƸƱƹǋƱƸǇƸ�ƸƱưƴƶƬƸƱƹƾƺƳƹǇƸ�ƽƼƱưƽƾƮƬƸ(
ƒƺƽƾƬƾƺǃƹƺ� ǃƬƽƾƺ� Ʈ� ƶƬǃƱƽƾƮƱ� ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ&�

ƺƻƺƽƼƱưƿǊǅƴǁ�ƮƺƳƹƴƶƹƺƮƱƹƴƱ�ƮƾƺƼƴǃƹƺƵ�ǉƹưƺưƺƹƾƴ'
ǃƱƽƶƺƵ�ƴƹǀƱƶǂƴƴ� ƽƺ� ƽƶƿưƹƺƵ� ƶƷƴƹƴǃƱƽƶƺƵ� ƽƴƸƻƾƺƸƬ'
ƾƴƶƺƵ&�ƮǇƽƾƿƻƬǊƾ�?(�@Z^\Zebl�ƴ�=(�;e[b\Zgl&�ƽƻƺƽƺƭƹǇǁ�
ƶ� ƭƴƺƺƭƼƬƽƾƬƹƴǊ(�ƛƹƴ� ƮǇƶƬƳǇƮƬǊƾ� ƹƱƶƺƾƺƼƿǊ� ƿƽƾƺƵ'
ǃƴƮƺƽƾǈ&�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƙƛ�ƻƱƼƮƴǃƹƺƵ�ƶƺƷƺƹƴƳƬǂƴƴ&�
ƶ�ǄƴƼƺƶƺ� ƴƽƻƺƷǈƳƿƱƸǇƸ� ƴƼƼƴƯƬƹƾƬƸ� "ƯƴƻƺǁƷƺƼƴƾ� ƹƬ'
ƾƼƴǋ&�ǁƷƺƼƯƱƶƽƴưƴƹ#(
Ƒ�ǁƺưƱ�ƴƽƽƷƱưƺƮƬƹƴǋ�ƹƬƿǃƹƺƵ�ƷƴƾƱƼƬƾƿƼǇ�ƭǇƷƺ�ƳƬ'

ƸƱǃƱƹƺ�ƼƬƽǁƺƲưƱƹƴƱ�ƬƮƾƺƼƺƮ�ƻƿƭƷƴƶƬǂƴƵ�Ʈƺ�ƸƹƱƹƴǋǁ�
ƺƾƹƺƽƴƾƱƷǈƹƺ��ƳƺƷƺƾƺƯƺ�ƽƾƬƹưƬƼƾƬ��ƸƱưƴƶƬƸƱƹƾƺƳƹƺƵ�
ƺƭƼƬƭƺƾƶƴ�ƶƺƼƹƱƮǇǁ�ƶƬƹƬƷƺƮ�ƻƼƴ�ƹƬƷƴǃƴƴ�?(�@Z^\Zebl�ƴ�
=(�;e[b\Zgl(�ƞƺƯƷƬƽƹƺ�ƽƿƸƸƬǂƴƴ�ƷƴƾƱƼƬƾƿƼƹǇǁ�ưƬƹƹǇǁ&�
ƹƴ�ƺưƴƹ�ƴƳ�ƺƭƽƿƲưƬƱƸǇǁ�ƴƼƼƴƯƬǂƴƺƹƹǇǁ�ƼƬƽƾƮƺƼƺƮ�Ʈ�
ǄƴƼƺƶƺ� ƴƽƻƺƷǈƳƿƱƸǇǁ� ƶƷƴƹƴǂƴƽƾƬƸƴ� ƶƺƹǂƱƹƾƼƬǂƴǋǁ�
"ƯƴƻƺǁƷƺƼƴƾ� ƹƬƾƼƴǋ� -�&� ǁƷƺƼƯƱƶƽƴưƴƹ� ,�#� ƹƱ� ƽƻƺƽƺ'
ƭƱƹ� ƻƺƷƹƺƽƾǈǊ� ƿƽƾƼƬƹƴƾǈ� ?(� @Z^\Zebl� ƴ� =(� ;e[b\Zgl� ƴƳ�
ƽƴƽƾƱƸǇ� ƶƺƼƹƱƮǇǁ� ƶƬƹƬƷƺƮ&� Ʈ� ƾƺƸ� ǃƴƽƷƱ� ƴ� ƾƼƿưƹƺưƺ'
ƽƾƿƻƹǇǁ� ƸƱƽƾ� "ƻƱƼƱǄƱƵƶƴ&� ƻƷƬƮƹƴƶƴ#(� ƑƺƳƸƺƲƹƺ� ƴƽ'
ƻƺƷǈƳƺƮƬƹƴƱ�ƮǇƽƺƶƴǁ�ƶƺƹǂƱƹƾƼƬǂƴƵ�HZI=e�"/&,/�&�0�#�
ưƷǋ�ƾƱƼƬƻƴƴ�ƮƾƺƼƴǃƹƺƵ�ǉƹưƺƴƹǀƱƶǂƴƴ&�ƹƺ�ƹƱ�ƽƾƺƴƾ�ƳƬ'
ƭǇƮƬƾǈ�ƺ�ƱƯƺ�ƻƼƺƾƱƺƷƴƾƴǃƱƽƶƺƸ�ưƱƵƽƾƮƴƴ�ƹƬ�ƶƺƷƷƬƯƱƹ�
ưƱƹƾƴƹƬ(�ơƷƺƼƯƱƶƽƴưƴƹ�,��ƼƱƶƺƸƱƹưƿƱƾƽǋ�Ʈ�ƶƬǃƱƽƾƮƱ�
ƶƺƹƱǃƹƺƯƺ�ƼƬƽƾƮƺƼƬ�ưƷǋ�ƻƼƺǀƴƷƬƶƾƴƶƴ�ƼƱƶƺƷƺƹƴƳƬǂƴƴ�
ƻƺƮƱƼǁƹƺƽƾƴ�ưƱƹƾƴƹƬ�ƶƺƼƹƱƮƺƯƺ�ƶƬƹƬƷƬ(
ƒƬƷǈƹƱƵǄƴƵ�ƻƺƴƽƶ�ƴƼƼƴƯƬƹƾƺƮ�ƴ�ƸƱƾƺưƴƶ�ƴǁ�ƬƶƾƴƮƬ'

ǂƴƴ&�ƽƻƺƽƺƭƹǇǁ�ƻƺƷƹƺƽƾǈǊ�ǉƷƴƸƴƹƴƼƺƮƬƾǈ�ƿƽƾƺƵǃƴƮǇƱ�
ƸƴƶƼƺƺƼƯƬƹƴƳƸǇ&�ƴƸƱƱƾ�ƻƱƼƮƺƽƾƱƻƱƹƹƺƱ�ƳƹƬǃƱƹƴƱ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4
+(�TZk`Zk�H&�GZkZlab�G;&�;lakZ_�B&�BZdhibZg�L&�<^b`b�J(�C]^gmb_b\Zmbhg�

h_�fb\khhk`Zgblfl�bg�i^klblm^gm)l^\hg]Zkr�^g]h]hgmb\�bg_^\mbhgl�pbma�
k^li^\m� mh� \ebgb\Ze� Zg]� kZ]bh`kZiab\� _bg]bg`l4� [Z\m^kbZe� \nemnk^� Zg]�
fhe^\neZk�]^m^\mbhg(�CkZg�D�Gb\kh[bhe(�,*+35++",#4+,*'+,2(�

,(� JhnkaZcb[Z`a^k� G&� Aahk[ZgsZ]^a� L&� JZkd^k� M&� =abgb_hknla� H&�
<ZaZ]hk� ;(� Na^� ^oZenZmbhg� h_� \nemboZ[e^�fb\kh[bhmZ� ikh_be^� bg� iZmb^gml�
pbma�l^\hg]Zkr�^g]h]hgmb\� bg_^\mbhg�[^_hk^�Zg]�Z_m^k�iahmh'Z\mboZm^]�
]blbg_^\mbhg(�Jahmh]bZ`ghlbl�Jahmh]rg�Na^k(�,*+1�Dng5+24+32',*-(

-(� G(� JhnkaZcb[Z`a^k&� ;(� <ZaZ]hk(� Cl� Zgmbfb\kh[bZe� Z`^gml� \Zg�
\hglb]^k^]� Zl� ^__^\mbo^� p^Zihgl� Z`Zbglm� ^g]h]hgmb\� bg_^\mbhgl� [r�
?gm^kh\h\\nl�_Z^\Zebl9�>^k�JaZkfZ�=a^fb\Z(�,*+/5�14�+30',**(�

.(� G(?(� ārlZdhpldZ&� ;(� =b^[bZ]Z';]Zfb^\&� G(� Mb^gdb^pb\s&� D(�
MhdhĂhpldb&� E(� <ZgZls^d(� Na^� \nemboZ[e^� fb\kh[bhmZ� h_� ikbfZkr� Zg]�
l^\hg]Zkr� bg_^\m^]� khhm� \ZgZel&� ma^bk� lnl\^imb[bebmr� mh� Zgmb[bhmb\l� Zg]�
Zllh\bZmbhg� pbma� ma^� lb`gl� Zg]� lrfimhfl� h_� bg_^\mbhg(� Cgm(� ?g]h](� D(�
,*+05�.34�.,,'.-*(�
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/(�DaZcaZkbZ�E&�JZkhebZ�;&�Ma^mmr�EP&�G^amZ�FE(�<bh_bef�bg�̂ g]h]hgmb\l4�
;�k^ob^p(�D�Cgm�Mh\�Jk^o�=hffngbmr�>^gm(�,*+/5/"+#4+'+,(�
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Abstract:
L^e^oZg\^(�JZbg� eh\Zebs^]� bg� ma^� ZgZmhfb\Ze� Zk^Zl� Z]cZ\^gm� mh� ma^� m^fihkhfZg]b[neZk� chbgm� bl� Zg� Z\mnZe� ikh[e^f� _hk�
]h\mhkl�h_�oZkbhnl�li^\bZemb^l(
Aim.�Nh�]^o^ehi�Z�]bZ`ghlmb\�Ze`hkbmaf�Zg]�Z�\hfik^a^glbo^�ikh`kZf�_hk�ma^�mk^Zmf^gm�h_�iZmb^gml�pbma�\^kob\h[kZ\abZe`bZ�
\hf[bg^]�pbma�iZmaheh`b\Ze�]^gmZe�h\\enlbhg(
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ƴƷƴ�ƷƱǃƱƹƴǋ�ƶƬƼƴƱƽƬ�ǋƮƷǋǊƾƽǋ�ƺưƹƴƸ�ƴƳ�ǉƾƴƺƷƺƯƴǃƱ'
ƽƶƴǁ� ǀƬƶƾƺƼƺƮ&� ƻƼƴƮƺưǋǅƴǁ� ƶ� ưƴƽǀƿƹƶǂƴƴ� Ʈƴƽƺǃƹƺ'
ƹƴƲƹƱǃƱƷǊƽƾƹƺƯƺ�ƽƿƽƾƬƮƬ�U1&�2W&�ƴ�ƸƺƯƿƾ�ƽƺǃƱƾƬƾǈƽǋ�ƽ�
ƬƹƺƸƬƷƴǋƸƴ�ƻƼƴƶƿƽƬ�ƴ�ƹƬƼƿǄƱƹƴǋƸƴ�ƺƽƬƹƶƴ�U.W(�ƞƸƱ'
ǅƱƹƴƱ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� Ʈ� ƷǊƭƿǊ� ƽƾƺƼƺƹƿ� ƻƼƴƮƺưƴƾ� ƶ�
ƹƬƼƿǄƱƹƴǊ� ƼƬƮƹƺƮƱƽƴǋ� ƯƺƷƺƮǇ&� ǃƾƺ� ǋƮƷǋƱƾƽǋ� ưƺƻƺƷ'
ƹƴƾƱƷǈƹƺƵ�ƹƬƯƼƿƳƶƺƵ�ƹƬ�ƸǇǄǂǇ�ǄƱƴ&�ƴ�ƻƼƴ�ƹƬƷƺƲƱƹƴƴ�
ưƼƿƯƴǁ� ƹƱƭƷƬƯƺƻƼƴǋƾƹǇǁ� ǀƬƶƾƺƼƺƮ&� ƾƬƶƴǁ� ƶƬƶ� ƭƼƿƶ'
ƽƴƳƸ&� ƮƺƳƹƴƶƬƱƾ� ƽƴƹưƼƺƸ� ưƴƽǀƿƹƶǂƴƴ� Ƒƚƣƞ� U3W(� ƜƼƴ�
ǉƾƺƸ� ǉƾƴƺƷƺƯƴǋ� ƴ� ƻƬƾƺƯƱƹƱƳ� ǂƱƼƮƴƶƺƭƼƬǁƴƺƬƷƯƴƵ� ưƺ�
ƽƴǁ�ƻƺƼ�ƺƽƾƬƱƾƽǋ�ƹƱƮǇǋƽƹƱƹƹǇƸƴ(�Ƒ�ǉƾƺƵ�ƽƮǋƳƴ&�ƹƱƽƺ'
ƸƹƱƹƹǇƵ�ƴƹƾƱƼƱƽ�ƮǇƳǇƮƬƱƾ�ƴƳƿǃƱƹƴƱ�ƮƳƬƴƸƺưƱƵƽƾƮƴǋ�
ƺƻƺƼƹƺ'ưƮƴƯƬƾƱƷǈƹƺƯƺ� ƬƻƻƬƼƬƾƬ&� ƺƼƯƬƹƺƮ� ƼƬƮƹƺƮƱƽƴǋ�
ƽ�ƳƿƭƺǃƱƷǊƽƾƹƺƵ�ƽƴƽƾƱƸƺƵ�U+*�ǜ�++W(

ƣƔƙƩ
ƝƬƳƼƬƭƺƾƶƬ� ƬƷƯƺƼƴƾƸƬ�ưƴƬƯƹƺƽƾƴƶƴ�ƴ� ƶƺƸƻƷƱƶƽƹƺƵ�

ƻƼƺƯƼƬƸƸǇ�ƷƱǃƱƹƴǋ�ƻƬǂƴƱƹƾƺƮ�ƽ�ǂƱƼƮƴƶƺƭƼƬǁƴƬƷƯƴƱƵ&�
ƽƺǃƱƾƬƹƹƺƵ�ƽ�ƻƬƾƺƷƺƯƴǃƱƽƶƺƵ�ưƱƹƾƬƷǈƹƺƵ�ƺƶƶƷǊƳƴƱƵ(

ƚƐƠƔƞƗƐƙƨ�Ɨ�ƚƔƠƜƓƨ
ſƷƴƹƴǃƱƽƶƺƱ� ƴƽƽƷƱưƺƮƬƹƴƱ� ƻƼƺƮƺưƴƷƺƽǈ� ƹƬ� ƭƬƳƱ�

ƶƬǀƱưƼǇ�ƶƬƼƴƱƽƺƷƺƯƴƴ�ƴ�ǉƹưƺưƺƹƾƴƴ�ƠžƐƛƀ�Ƒƛ��ƙƺ'
ƽƶƺƮƽƶƴƵ� ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ� ƸƱưƴƶƺ'� ƽƾƺƸƬƾƺƷƺƯƴǃƱ'
ƽƶƴƵ� ƿƹƴƮƱƼƽƴƾƱƾ� ƴƸ(� Ə(Ɩ(� ƓƮưƺƶƴƸƺƮƬ�� ƙƴƹƳưƼƬƮƬ�

Ɲƺƽƽƴƴ� "ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƬǋ�ƻƺƷƴƶƷƴƹƴƶƬ�ƞƑƏƛ#�Ʈ�ƻƱ'
Ƽƴƺư�ƽ�,*+0�ƻƺ�,*+3� ƯƯ(�ƑƽƱƯƺ�Ʈ�ƴƽƽƷƱưƺƮƬƹƴƴ�ƻƼƴƹƴ'
ƸƬƷƴ�ƿǃƬƽƾƴƱ�3*�ǃƱƷƺƮƱƶ�ƺƭƺƱƯƺ�ƻƺƷƬ�Ʈ�ƮƺƳƼƬƽƾƱ�ƺƾ�+2�
ưƺ�//�ƷƱƾ�Ʈ�ƽƺƽƾƬƮƱ�-�ƶƷƴƹƴǃƱƽƶƴǁ�ƯƼƿƻƻ�ƴƽƽƷƱưƺƮƬƹƴǋ�
"ƻƺ� ,/� ǃƱƷƺƮƱƶ#� ƴ� +� ƯƼƿƻƻǇ� ƶƺƹƾƼƺƷǋ� "+/� ƻƼƬƶƾƴǃƱƽƶƴ�
ƳưƺƼƺƮǇǁ�Ʒƴǂ#(�ƞƼƱưƹƴƵ�ƮƺƳƼƬƽƾ�ƻƬǂƴƱƹƾƺƮ&�ƺƭƼƬƾƴƮ'
Ǆƴǁƽǋ�ƻƺ�ƻƺƮƺưƿ�ƭƺƷƱƵ�Ʈ�ƺƭƷƬƽƾƴ�ǄƱƴ�ƴ�ƮƱƼǁƹƱƯƺ�ƻƷƱ'
ǃƱƮƺƯƺ�ƻƺǋƽƬ&�ƽƺƽƾƬƮƴƷ�-1&.�����,&/�ƷƱƾ(
ƜƼƴ� ǀƺƼƸƴƼƺƮƬƹƴƴ� ƶƷƴƹƴǃƱƽƶƴǁ� ƯƼƿƻƻ� ƼƿƶƺƮƺư'

ƽƾƮƺƮƬƷƴƽǈ�ƽƷƱưƿǊǅƴƸƴ�ƶƼƴƾƱƼƴǋƸƴ�ƮƶƷǊǃƱƹƴǋ4�ǂƱƼ'
ƮƴƶƺƭƼƬǁƴƬƷƯƴǋ� ƽ� ƶƷƴƹƴǃƱƽƶƴƸƴ� ƻƼƺǋƮƷƱƹƴǋƸƴ� Ƹƴ'
ƺǀƬƽǂƴƬƷǈƹƺƯƺ� ƭƺƷƱƮƺƯƺ� ƽƴƹưƼƺƸƬ� ƹƬ� ƿƼƺƮƹƱ� ǄƱƴ� ƴ�
ƻƷƱǃƱƮƺƯƺ�ƻƺǋƽƬ5�ƹƬƷƴǃƴƱ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƻƬƾƺƷƺƯƴǃƱƽƶƴǁ�
ƴƳƸƱƹƱƹƴƵ�ƺƶƶƷǊƳƴƴ&�ƮƺƳƹƴƶǄƴǁ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ�ƶƬƼƴ'
ƱƽƬ� ƳƿƭƺƮ� ƴ� ƱƯƺ� ƺƽƷƺƲƹƱƹƴƵ&� ƴ� ƽƺǃƱƾƬǊǅƴƱƽǋ� ƽ� ưƴƽ'
ǀƿƹƶǂƴƱƵ�Ƒƚƣƞ5�ƹƬƷƴǃƴƱ�ƺƾ�,2�ưƺ�-,�ƳƿƭƺƮ&�ƴƸƱǊǅƴǁ�
ƹƬƼƿǄƱƹƴǋ�ƸƺƼǀƺƷƺƯƴƴ�ƺƶƶƷǊƳƴƺƹƹǇǁ�ƻƺƮƱƼǁƹƺƽƾƱƵ(
ſƼƴƾƱƼƴƴ� ƹƱƮƶƷǊǃƱƹƴǋ� ƴ� ƴƽƶƷǊǃƱƹƴǋ� ƭǇƷƴ� ƽƾƬƹ'

ưƬƼƾƹǇƸƴ� ưƷǋ� ƻƺưƺƭƹǇǁ� ƴƽƽƷƱưƺƮƬƹƴƵ(� ƑƽƱƸƴ� ƻƬǂƴ'
ƱƹƾƬƸƴ� ƭǇƷƬ� ƻƺưƻƴƽƬƹƬ� ǀƺƼƸƬ� ƴƹǀƺƼƸƴƼƺƮƬƹƹƺƯƺ�
ƽƺƯƷƬƽƴǋ(
ƜƱƼƮƴǃƹƺ� ƻƼƺƮƺưƴƷƴ� ƶƺƹƽƿƷǈƾƬǂƴǊ� ƸƬƹƿƬƷǈƹƺƯƺ�

ƾƱƼƬƻƱƮƾƬ�ƽ�ƺƭǋƳƬƾƱƷǈƹƺƵ�ƺǂƱƹƶƺƵ�ƽƾƬƾƴƶƺưƴƹƬƸƴǃƱ'
ƽƶƴǁ�ƹƬƼƿǄƱƹƴƵ�ƴ�ưƮƴƯƬƾƱƷǈƹǇǁ�ƻƬƾƾƱƼƹƺƮ�ƹƬ� ƿƼƺƮƹƱ�
ǄƱƵƹƺƯƺ�ƺƾưƱƷƬ�ƻƺƳƮƺƹƺǃƹƴƶƬ&�ƴƽƻƺƷǈƳƿǋ�ƸƱƾƺưǇ�ƸƬ'
ƹƿƬƷǈƹƺƯƺ�ƸǇǄƱǃƹƺƯƺ�ƾƱƽƾƴƼƺƮƬƹƴǋ�ƴ�ƻƺƽƾƿƼƺƷƺƯƴǃƱ'
ƽƶƴƱ� ƾƱƽƾǇ�ƽ�ƴƽƻƺƷǈƳƺƮƬƹƴƱƸ�ǄƻƬƾƱƷǋ�ƴƷƴ�ƸƬƼƷƱƮǇǁ�
ƮƬƷƴƶƺƮ&�ưƷǋ�ƮǇǋƮƷƱƹƴǋ�ƳƹƬǃƴƸƺƽƾƴ�ƺƶƶƷǊƳƴƺƹƹǇǁ�ƹƬ'
ƼƿǄƱƹƴƵ(�ƕƬƾƱƸ�ƻƼƺƮƺưƴƷƴ�ƶƷƴƹƴǃƱƽƶƺƱ�ƽƾƺƸƬƾƺƷƺƯƴ'
ǃƱƽƶƺƱ�ƺƭƽƷƱưƺƮƬƹƴƱ�"ƽƭƺƼ�ƲƬƷƺƭ�ƴ�ƬƹƬƸƹƱƳƬ�ƳƬƭƺƷƱ'
ƮƬƹƴǋ&�ƶƷƴƹƴǃƱƽƶƴƵ�ƺƽƸƺƾƼ&�ƺƾƮƱƾǇ�ƹƬ�ƮƺƻƼƺƽǇ�ƽƾƺƸƬ'
ƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƺƻƼƺƽƹƴƶƬ&� ƻƼƺƮƱưƱƹƴƱ� �žƬƸƭƿƼƯƽƶƺƯƺ�
ƾƱƽƾƴƼƺƮƬƹƴǋ�#&�ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƱ�ƺƭƽƷƱưƺƮƬƹƴƱ(
ƒƷǋ� ƮǇǋƮƷƱƹƴǋ� ƻƼƴƳƹƬƶƺƮ� ǀƿƹƶǂƴƺƹƬƷǈƹǇǁ� ƹƬƼƿ'

ǄƱƹƴƵ�ƽƺ�ƽƾƺƼƺƹǇ�ƽƾƺƸƬƾƺƯƹƬƾƴǃƱƽƶƺƵ�ƽƴƽƾƱƸǇ�ƴ�ƴƳ'
ƸƱƹƱƹƴƵ� ƹƬ� ƿƼƺƮƹƱ�ǄƱƴ�ƴ� ƻƷƱǃƱƮƺƯƺ� ƻƺǋƽƬ� ƹƬƸƴ�ƭǇƷ�
ƻƼƴƸƱƹƱƹ� ƻƼƺƾƺƶƺƷ� ƼƬƽǄƴƼƱƹƹƺƯƺ� ǀƿƹƶǂƴƺƹƬƷǈƹƺƯƺ�
ưƴƬƯƹƺƽƾƴǃƱƽƶƺƯƺ�ƺƭƽƷƱưƺƮƬƹƴǋ(
ƛǂƱƹƶƿ� ƮƳƬƴƸƺƺƾƹƺǄƱƹƴƵ� ƳƿƭƹǇǁ� ƼǋưƺƮ&� ǁƬƼƬƶƾƱƼ�

ƽƸǇƶƬƹƴǋ&� ƼƬƽƻƼƱưƱƷƱƹƴƱ� ƲƱƮƬƾƱƷǈƹƺƯƺ� ưƬƮƷƱƹƴǋ�
ƺǂƱƹƴƮƬƷƴ� ƶƺƸƻǈǊƾƱƼƹǇƸ� ƬƹƬƷƴƳƬƾƺƼƺƸ� N'l\Zg� CCC�
"N^\dl\Zg&�ƞƤƏ#�"Ɲƴƽ(�+&�,#(
ƩƷƱƶƾƼƺƸƴƺƯƼƬǀƴǊ� "Ʃƙž#�ƻƼƺƮƺưƴƷƴ�ƹƬ�ƻƺƼƾƬƾƴƮ'

ƹƺƸ� ƶƺƸƻǈǊƾƱƼƴƳƴƼƺƮƬƹƹƺƸ� ƬƻƻƬƼƬƾƱ� <bhJZd'?GA&�
"<bhk^l^Zk\a&�ƞƤƏ#&�ƽƺƯƷƬƽƹƺ�ƳƬƷƺƲƱƹƹƺƸƿ�Ʈ�ƻƼƺƯƼƬƸƸ'
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ƹƺƱ�ƺƭƱƽƻƱǃƱƹƴƱ�ƽƾƬƹưƬƼƾƹƺƸƿ�ƻƼƺƾƺƶƺƷƿ�ƺƭƽƷƱưƺƮƬ'
ƹƴǋ�ƴ�ƳƬƻƴƽƴ�ǀƿƹƶǂƴƺƹƬƷǈƹǇǁ�ƻƼƺƭ(�Ɵ'ƽƶƬƹƴƼƺƮƬƹƴƱ�ƴ�
Ʃƙž�ƮǇƻƺƷƹǋƷƴ�ƹƬ�ƶƬƲưƺƸ�ǉƾƬƻƱ�ƶƺƸƻƷƱƶƽƹƺƯƺ�ƷƱǃƱ'
ƹƴǋ�ƻƬǂƴƱƹƾƺƮ�ƽ�ǂƱƼƮƴƶƺƭƼƬǁƴƬƷƯƴƱƵ(
ƜƱƼƮǇƵ� ǉƾƬƻ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ� ƭǇƷ� ƹƬ'

ƻƼƬƮƷƱƹ�ƹƬ�ƿƽƾƼƬƹƱƹƴƱ�ƻƼƴƳƹƬƶƺƮ�ưƴƽǀƿƹƶǂƴƴ�Ƒƚƣƞ&�
ƹƺƼƸƬƷƴƳƬǂƴǊ� ƽƺƺƾƹƺǄƱƹƴǋ� ǃƱƷǊƽƾƱƵ� ƻƼƴ� ƻƺƸƺǅƴ�
ƺƶƶƷǊƳƴƺƹƹƺƵ� ƾƱƼƬƻƴƴ&� Ƭ� ƳƬƾƱƸ� ƻƱƼƱǁƺưƴƷƴ� ƶƺ� Ʈƾƺ'
ƼƺƸƿ� ǉƾƬƻƿ� ƼƱƽƾƬƮƼƬǂƴƺƹƹƺƱ� ƻƱƼƱƷƱǃƴƮƬƹƴƱ� ƳƿƭƺƮ&�
ƮƺƽƽƾƬƹƺƮƷƱƹƹǇǁ�ƭƱƳ�ƿǃƱƾƬ�ƬƹƬƾƺƸƺ'ǀƿƹƶǂƴƺƹƬƷǈƹǇǁ�
ƻƼƴƳƹƬƶƺƮ(� ƜƬǂƴƱƹƾƬƸ� ƴƳƯƺƾƬƮƷƴƮƬƷƴ� ƴƹưƴƮƴưƿƬƷǈ'
ƹƿǊ� ƶƬƻƿ&� ƶƬƶ� ƻƼƬƮƴƷƺ� ƹƬ� ƮƱƼǁƹǊǊ� ǃƱƷǊƽƾǈ&� ƶƺƾƺƼƬǋ�
ƺƶƬƳǇƮƬƷƬ�ƷƱǃƱƭƹǇƵ�ǉǀǀƱƶƾ�ƻƿƾƱƸ�ƹƺƼƸƬƷƴƳƬǂƴƴ�ƾƺ'
ƹƿƽƬ� ƸǇǄǂ&� ƮǇƼƬƮƹƴƮƬƹƴǋ� ƸǇǄƱǃƹǇǁ� ƽƺƶƼƬǅƱƹƴƵ� ƴ�
ƹƺƼƸƬƷƴƳƬǂƴƴ� ƻƺƷƺƲƱƹƴǋ� ƯƺƷƺƮƺƶ� ƹƴƲƹƱƵ� ǃƱƷǊƽƾƴ� Ʈ�
ƽƿƽƾƬƮƹǇǁ�ǋƸƶƬǁ�"Ɲƴƽ(�,#(
ſƺƼƼƱƶǂƴǊ�ƺƶƶƷǊƳƴƺƹƹǇǁ�ƶƺƹƾƬƶƾƺƮ�ƹƬ�ƶƬƻƱ�ƻƼƺƮƺ'

ưƴƷƴ�+�ƼƬƳ�Ʈ�-�ƹƱưƱƷƴ�"ƽƼƱưƹƱƱ�ƮƼƱƸǋ�ƬưƬƻƾƬǂƴƴ#&�ƾƬƶ'
ƲƱ�ƿǃƴƾǇƮƬƷƴ�ƴƳƸƱƹƱƹƴǋ�Ʈ�ƽƺƽƾƺǋƹƴƴ�ƳƿƭƺǃƱƷǊƽƾƹƺƵ�
ƽƴƽƾƱƸƱ�ƴ�ǄƱƱ&�Ƒƚƣƞ(�ƚƺǄƱƹƴƱ�ƶƬƻǇ�ƼƱƶƺƸƱƹưƺƮƬƷƴ�

ƹƬ�ƻƱƼƴƺư�ƺƾ�+�ưƺ�-�ƸƱƽǋǂƱƮ&�ƳƬƾƱƸ�ƻƱƼƱǁƺưƴƷƴ�ƶ�Ʈƺƽ'
ƽƾƬƹƺƮƷƱƹƴǊ� ƬƹƬƾƺƸƺ'ǀƿƹƶǂƴƺƹƬƷǈƹƺƵ� ǂƱƷƺƽƾƹƺƽƾƴ�
ƳƿƭƺƮ&� ƼƬƹƱƱ� ƷƱǃƱƹǇǁ� ƻƺ� ƻƺƮƺưƿ� ƶƬƼƴƱƽƬ(�ƜƼƴ� ƳƹƬǃƴ'
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Рис. 2. Наложение окклюзионной капы 
на верхний зубной ряд у пациента 

с цервикобрахиалгией и дисфункцией ВНЧС.

Fig. 2. Applying an occlusive guard to the upper 
dentition in a patient with cervicobrachialgia 

and TMJ dysfunction.

Рис. 1. А – Методика определения привычного смыкания зубов аппаратом T-scan.  
Б – Окклюзиограмма пациента Б., пациент 1969 г. рождения с цервикобрахиалгией  

и дисфункцией ВНЧС.

Fig. 1. A – Method for determining the habitual closing of teeth using the T-scan apparatus.  
B – Occlusiogram of patient B., Patient born in 1969 with cervicobrachialgia and TMJ dysfunction.
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ƾƱƽƾƿ�Ʈ�+**��ƽƷƿǃƬƱƮ�ƻƺưƾƮƱƼƲưƱƹǇ�ƼƬƳƷƴǃƹǇƱ�ƸƺƼ'
ǀƺƷƺƯƴǃƱƽƶƴƱ�ƴƳƸƱƹƱƹƴǋ�Ƒƚƣƞ(�Ƒ�ƽƮǋƳƴ�ƽ�ǃƱƸ&�ƸƺƲƹƺ�
ƯƺƮƺƼƴƾǈ�ƺ� ƳƹƬǃƴƾƱƷǈƹƺƸ�ƮƶƷƬưƱ�ƽƾƺƸƬƾƺƯƹƬƾƴǃƱƽƶƺƵ�
ƻƬƾƺƷƺƯƴƴ�Ʈ�ƮƱƼƾƱƭƼƬƷǈƹǇƱ�ƹƬƼƿǄƱƹƴǋ�ƹƬ�ƿƼƺƮƹƱ�ǄƱƴ(
Ɯƺ� ưƬƹƹǇƸ� ǉƷƱƶƾƼƺƸƴƺƯƼƬǀƴƴ� ƲƱƮƬƾƱƷǈƹǇǁ� ƸǇǄǂ�

ƸǇ�ƼƱƯƴƽƾƼƴƼƺƮƬƷƴ�ƳƹƬǃƴƾƱƷǈƹǇƱ�ƺƾƶƷƺƹƱƹƴǋ�ƺƾ�ƹƺƼ'
ƸǇ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƺƽƹƺƮƹƺƵ�ƯƼƿƻƻǇ�ƴƽƽƷƱưƺƮƬƹƴǋ(�Əƽƴƹ'
ǁƼƺƹƹƬǋ�ƼƬƭƺƾƬ�ƲƱƮƬƾƱƷǈƹǇǁ�ƸǇǄǂ�ƮǇǋƮƷƱƹƬ�Ʈ�20&0��
ƽƷƿǃƬƱƮ&� ƻƺƮǇǄƱƹƴƱ� ƻƺƾƱƹǂƴƬƷƺƮ� Ʈ� ƽƺƽƾƺǋƹƴƴ� ƻƺƶƺǋ�
ƺƾƸƱǃƬƷƴ�Ʈ�0.��ƽƷƿǃƬƱƮ(�ƞƼƱưƹǋǋ�ƬƸƻƷƴƾƿưƬ�Ʃƙž�Ʈƴ'
ƽƺǃƹǇǁ�ƸǇǄǂ�ƽƺƽƾƬƮƷǋƷƬ�Ʈ�ƽƺƽƾƺǋƹƴƴ�ƻƺƶƺǋ&�Ƭ�ƻƼƴ�Ʈƺ'
ƷƱƮƺƸ� ƽƸǇƶƬƹƴƴ� ǃƱƷǊƽƾƱƵ� ƮƬƼǈƴƼƺƮƬƷƬ� ƺƾ� +,&0� ƸƶƑ�
ưƺ� ,,*�ƸƶƑ(� ơƬƼƬƶƾƱƼƴƽƾƴƶƬ� ǉƷƱƶƾƼƺƸƴƺƯƼƬǀƴǃƱƽƶƴǁ�
ưƬƹƹǇǁ�ƻƺ�ƲƱƮƬƾƱƷǈƹǇƸ�ƸǇǄǂƬƸ�ƴƸƱƷƬ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�
ƳƹƬǃƴƸǇƱ�ƺƾƷƴǃƴǋ�ƺƾ�ƯƼƿƻƻǇ�ƶƺƹƾƼƺƷǋ�"ƾƬƭƷ(�+#(
ƝƱƳƿƷǈƾƬƾǇ�ƺƭƽƷƱưƺƮƬƹƴǋ�ƻƬǂƴƱƹƾƺƮ�ƽƻƿƽƾǋ�+.�ưƹƱƵ�

ƻƺƽƷƱ� ƹƬǃƬƷƬ� ƶƺƸƻƷƱƶƽƹƺƯƺ� ƷƱǃƱƹƴǋ� ƼƬƳƷƴǃƬƷƴƽǈ� Ʈ�

ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƮǇƭƼƬƹƹƺƵ�ƽƾƼƬƾƱƯƴƴ�ƾƱƼƬƻƴƴ�ǂƱƼƮƴ'
ƶƺƭƼƬǁƴƬƷƯƴƴ(�ƀƷƿǃǄƱƹƴƱ�ƽƴƸƻƾƺƸƬƾƴƶƴ�ƻƺ�ƺƽƹƺƮƹƺƵ�
ƲƬƷƺƭƱ� ƹƬ� ƭƺƷǈ� Ʈ� ƺƭƷƬƽƾƴ�ǄƱƴ� ƴ� ƮƱƼǁƹƱƯƺ� ƻƷƱǃƱƮƺƯƺ�
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ƻƼƺƮƱưƱƹƺ�ƽ�ƿǃƱƾƺƸ�ƾƼƱƭƺƮƬƹƴƵ�ƹƱƵƼƺƸǇǄƱǃƹƺƵ�ƽƾƺ'
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ƽƷƿǃƬƱƮ� ",�ƴ�-� ƯƼƿƻƻǇ#�ƻƺƷƺƲƴƾƱƷǈƹƺ�ƮƷƴǋƷƺ�ƹƬ�ƶƺƷƴ'
ǃƱƽƾƮƺ�ƭƬƷƷƺƮ�ƻƺ�žƬƸƭƿƼƯƽƶƺƸƿ�ƾƱƽƾƿ�ƴ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�
ƳƹƬǃƴƸƺ�ƽƹƴƲƬƷƺƽǈ�Ʈ�ƽƼƬƮƹƱƹƴƴ�ƽ�ƴƽǁƺưƹǇƸƴ�ưƬƹƹǇ'
Ƹƴ&�Ʈ�ƾƺ�ƮƼƱƸǋ�ƶƬƶ�Ʈ�+�ƯƼƿƻƻƱ�ưƺƽƾƺƮƱƼƹƺƯƺ�ƽƹƴƲƱƹƴǋ�
ƶƺƷƴǃƱƽƾƮƬ�ƭƬƷƷƺƮ�ƹƱ�ƻƼƺƴƳƺǄƷƺ(�"Ƽƴƽ(�.#
ƜƼƴ� ƮƺƽƽƾƬƹƺƮƷƱƹƴƴ� ƺƶƶƷǊƳƴƺƹƹǇǁ� ƻƺƮƱƼǁƹƺƽƾƱƵ�

ƳƿƭƺƮ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ǂƱƼƮƴƶƺƭƼƬǁƴƬƷƯƴƱƵ� ƻƼƺƮƺưƴƷƴ�
ƭƬƷƬƹƽƴƼƺƮƶƿ� ƺƶƶƷǊƳƴƴ� ƻƺ� Ɵ'ƽƶƬƹƿ&� ưƺƭƴƮƬǋƽǈ� ƼƬƳ'
ƹƴǂǇ�Ʈ�ƻƼƱưƱƷƬǁ�+*�(�ƛƾƸƱƾƴƸ&�ǃƾƺ�ƴưƱƬƷǈƹƺƯƺ�ƽƺƺƾ'
ƹƺǄƱƹƴǋ�ƮƱƶƾƺƼƬ�ƺƶƶƷǊƳƴƺƹƹƺƵ�ƹƬƯƼƿƳƶƴ�ǀ�-*�ƼƭǃƵ-
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Рис. 3. Диаграмма распределения 
патологических признаков у обследованных 

пациентов по данным сканирования 
окклюзионных контактов аппаратом T-scan.

Fig. 3. Diagram of the distribution of pathological 
signs in the examined patients according to the 

scanning of occlusal contacts by the T-scan.
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ϭ�̬̱̪̪̐̌� Ϯ�̬̱̪̪̐̌� ϯ�̬̱̪̪̐̌� ̬̱̪̪̐̌�
̡̨̨̦̯̬̣́�
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̸̖̬̖̚�ϯ�̥̖̭͘�

Рис. 4. Динамика балльной оценки Гамбургского 
теста в ходе реализации плана лечения.

Fig. 4. The dynamics of the score of the Hamburg 
test during the implementation of the treatment 

plan.
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ƴ�ƮƺƽƽƾƬƹƺƮƷƱƹƴƱ�ƽƴƹǁƼƺƹƹƺƽƾƴ�ƼƬƭƺƾǇ�ƲƱƮƬƾƱƷǈƹƺƵ�
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ƹƬǋ�ƿ�ƻƬǂƴƱƹƾƺƮ�CCC�ƯƼƿƻƻǇ�ƷƱǃƱƹƴǋ&�ƮƶƷǊǃƬƮǄƬǋ�ƽƾƺƸƬ'
ƾƺƷƺƯƴǃƱƽƶƺƱ�ƷƱǃƱƹƴƱ&�ƸƬƹƿƬƷǈƹƿǊ�ƾƱƼƬƻƴǊ�ƴ�ǀƬƼƸƬ'
ƶƺƾƱƼƬƻƴǊ�"ƾƬƭƷ(�+#

ƜƑƟƁƕƓƔƛƗƔ
ƑƺƽƽƾƬƹƺƮƷƱƹƴƱ� ƺƶƶƷǊƳƴƺƹƹǇǁ� ƻƬƼƬƸƱƾƼƺƮ&� ƻƺ'

ƶƬƳƬƾƱƷƱƵ� ƽƴƸƸƱƾƼƴƴ� ƽƴƹƱƼƯƴƴ� ƴ� ƿƼƺƮƹǋ� ƬƶƾƴƮƹƺƽƾƴ�
ƭƴƺƻƺƾƱƹǂƴƬƷƺƮ� ƲƱƮƬƾƱƷǈƹǇǁ� ƸǇǄǂ� ƻƺ� ưƬƹƹǇƸ� ƶƺƸ'
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ƱƹƾǇ&�ƶƺƾƺƼǇƸ�ƻƼƺƮƺưƴƷƺƽǈ�ƼƱƽƾƬƮƼƬǂƴƺƹƹƺƱ�ƷƱǃƱƹƴƱ�
ƽ� ƺƶƶƷǊƳƴƺƹƹƺƵ� ƶƺƼƼƱƶǂƴƱƵ&� ƺƾƸƱǃƬƷƴ� ƳƹƬǃƴƾƱƷǈƹƺƱ�
ƿƷƿǃǄƱƹƴƱ�ƶƬǃƱƽƾƮƬ�ƽƸǇƶƬƹƴǋ�ƳƿƭƺƮ&�ƹƬƼǋưƿ�ƽ�ƼƱƯƼƱƽ'
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Ɯƺ�ưƬƹƹǇƸ�Ɵ'ƽƶƬƹƴƼƺƮƬƹƴǋ�ƴ�Ʃƙž�ƿƽƾƬƹƺƮƷƱƹƺ&�ǃƾƺ�

ƮƺƽƽƾƬƹƺƮƷƱƹƴƱ� ƬƹƬƾƺƸƴǃƱƽƶƴǁ� ƻƬƼƬƸƱƾƼƺƮ� ƳƿƭƺƮ�

ƻƼƴ�ƷƱǃƱƹƴƴ�ưƱǀƱƶƾƺƮ� ƶƺƼƺƹƶƺƮƺƵ� ǃƬƽƾƴ&� ƻƼƴƺƭƼƱƾƬ'
Ǌƾ�ƹƱ�ƾƺƷǈƶƺ�ǉƽƾƱƾƴǃƱƽƶƺƱ�ƳƹƬǃƱƹƴƱ&�Ƭ�ƻƼƴƹǂƴƻƴƬƷǈƹƺ�
ƼƱƯƿƷƴƼƿƱƾ� ǀƿƹƶǂƴǊ� ƲƱƮƬƹƴǋ&� ƮƳƬƴƸƺƽƮǋƳƬƹƺ� ƽ� ƹƺƼ'
ƸƬƷǈƹƺƵ� ưƱǋƾƱƷǈƹƺƽƾǈǊ� Ƒƚƣƞ� ƴ� ƲƱƮƬƾƱƷǈƹǇǁ� ƸǇǄǂ(�
ƜƼƱưƷƺƲƱƹƹǇƵ�ƺƭǆƱƸ�ưƴƬƯƹƺƽƾƴǃƱƽƶƴǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�
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ƷƱǃƱƹƴƱ� ƿ� �ƽƷƺƲƹǇǁ�� ƻƬǂƴƱƹƾƺƮ� ƽ� ƼƬƳƷƴǃƹǇƸƴ� ƭƺƷƱ'
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ƻƴƴ� ǂƱƼƮƴƶƺƭƼƬǁƴƬƷƯƴƵ� ƽƺƻƼƺƮƺƲưƬƱƾƽǋ&� ƶƬƶ� ƮǇƼƬ'
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ŜŬżŬŸűžż�ũřľ ůżſŻŻŬ�+�"g7,/# ůżſŻŻŬ�,�"g7,/# ůżſŻŻŬ�-�"g7,/# ůżſŻŻŬ�
ŶźŹžżźŷƋŰź�ŷűƃűŹŴƋ ŻźŽŷű�ŷűƃűŹŴƋ Űź�ŷűƃűŹŴƋ ŻźŽŷű�ŷűƃűŹŴƋ Űź�ŷűƃűŹŴƋ ŻźŽŷű�ŷűƃűŹŴƋ

m.temporalis 
"]^qm(# -&+1 ,&3$&$$ -&,3 +&33$&$$ -&/0 ,&+3$&$$ +&3/

f(m^fihkZebl�"lbg(# -&-- ,&1$&$$ -&, ,&-/$&$$ -&/ ,&*/$&$$ +&3*

f(fZll^m^k�"]^qm(# ,&2 ,&/$&$$ ,&/ +&3,$&$$ ,&1+ +&3$&$$ +&1

f(fZll^m^k�"lbg(# ,&- ,&. ,&1 +&33$&$$ ,&0/ ,&*$&$$ +&3

Примечание: 
* – различия по сравнению с исходным уровнем достоверны (р < 0,05)
** – различия по сравнению с контрольной группой достоверны (р < 0,05)

Таблица 1. Динамика биопотенциалов жевательных мышц у пациентов основной группы.

Table 1. Dynamics of the biopotentials of the masticatory muscles in patients of the main group.
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f^f[kZg^�&� �Zllh\bZmbhg� [^mp^^g� i^kbh]hgmZe� ]bl^Zl^�
Zg]� mab\dg^ll� h_� fZqbeeZkr� lbgnl� fn\hlZ�&� �_k^jn^g\r�
h_� Z� ]^gmZe� lhnk\^� _hk� fZqbeeZkr� lbgnlbmbl�&� �lbgnlbmbl� h_�
h]hgmh`^gb\�hkb`bg�&��,>�Zg]�->� bfZ`bg`� bg�h]hgmh`^gb\�
fZqbeeZkr�lbgnlbmbl�(
ƟƬƶƲƱ� ƻƼƺƴƳƮƺưƴƷƽǋ� ƺƾƭƺƼ� ƻƿƭƷƴƶƬǂƴƵ� ƽƺƯƷƬƽƹƺ�

ƽƷƱưƿǊǅƴƸ�ƶƼƴƾƱƼƴǋƸ�ƮƶƷǊǃƱƹƴǋ�ǜ�ưƬƾƬ�ƻƱǃƬƾƴ�ƽƾƬ'
ƾǈƴ�ƹƱ�ƼƬƹƱƱ�,**0�ƯƺưƬ&�ƺƭǋƳƬƾƱƷǈƹƺƱ�ǀƴƯƿƼƴƼƺƮƬƹƴƱ�
ƾƱƸƬƾƴƶƴ�ƺưƺƹƾƺƯƱƹƹƺƯƺ�ƽƴƹƿƽƴƾƬ&�ƺƻƴƽƬƹƴƱ�ƽƮǋƳƴ�ƻƬ'
ƾƺƷƺƯƴƵ�ƻƬƼƺưƺƹƾƬ�ƽ�ƯƬƵƸƺƼƴƾƺƸ(
ƜƱƼƮǇƸ� ƶƼƴƾƱƼƴƱƸ�ƴƽƶƷǊǃƱƹƴǋ� ǋƮƷǋƷƽǋ� ƮǇƭƺƼ�ƻƿ'

ƭƷƴƶƬǂƴƵ&�ưƬƾƴƼƺƮƬƹƹǇǁ�ƼƬƹƱƱ&�ǃƱƸ�,**0�Ưƺư(�ƒƬƷƱƱ�Ʈ�
ƼƬƽƽƸƺƾƼƱƹƴƱ�ƹƱ�ƮǁƺưƴƷƴ�ƼƬƭƺƾǇ&�ƹƬƳƮƬƹƴƱ�ƴ�ƼƱƳǊƸƱ�
ƶƺƾƺƼǇǁ�ƹƱ�ƺƾƮƱǃƬƷƴ�ǁƺƾǋ�ƭǇ�ƺưƹƺƸƿ�ƴƳ�ƻƼƱưƽƾƬƮƷƱƹ'
ƹǇǁ� ƶƼƴƾƱƼƴƱƮ� ƮƶƷǊǃƱƹƴǋ(�ƚƬ� ƻƺƽƷƱưƹƱƸ� ǉƾƬƻƱ� ƭǇƷƺ�
ƻƼƺƴƳƮƱưƱƹƺ� ƴƳƿǃƱƹƴƱ� ƽƺưƱƼƲƬƹƴǋ� ƻƺƷƹƺƾƱƶƽƾƺƮǇǁ�
ƮƬƼƴƬƹƾƺƮ�ƺƾƺƭƼƬƹƹǇǁ�ƽƾƬƾƱƵ(
ƒƮƿǁƶƺƸƻƺƹƱƹƾƹǇƵ� ƴƹƽƾƼƿƸƱƹƾ� =h\akZg^�

=heeZ[hkZmbhg�ƭǇƷ�ƴƽƻƺƷǈƳƺƮƬƹ�ưƷǋ�ƺǂƱƹƶƴ�ƼƴƽƶƬ�ƮƺƳ'

Схема 1.Процесс отбора статей [41].

Scheme 1. Article selection process [41].
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ƹƴƶƹƺƮƱƹƴǋ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ�Ʈ�ǁƺưƱ�ƻƼƺƮƱưƱ'
ƹƴǋ� ƺƭƳƺƼƬ� ƺƾƺƭƼƬƹƹƺƵ� ƴƹǀƺƼƸƬǂƴƴ� U.-&.-W(� ƀƼƺƮƹƴ�
ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƵ�ƺǄƴƭƶƴ&�ƮǇƹƺƽƴƸƺƵ�ƹƬ�ƺƭƽƿƲưƱƹƴƱ&�
ƭǇƷƴ�ƽƷƱưƿǊǅƴƱ4

• ƹƴƳƶƴƵ�ǜ�ƻƼƴ�ƮǇƻƺƷƹƱƹƴƴ�ƮƽƱǁ�ƶƼƴƾƱƼƴƱƮ5
• ƿƸƱƼƱƹƹǇƵ�ǜ�ƻƼƴ�ƺƾƽƿƾƽƾƮƴƴ�ƺưƹƺƯƺ�ƴƳ�ƻƼƱưƽƾƬƮ'
ƷƱƹƹǇǁ�ƶƼƴƾƱƼƴƱƮ5

• ƮǇƽƺƶƴƵ� ǜ� ƻƼƴ� ƺƾƽƿƾƽƾƮƴƴ� ưƮƿǁ� ƴƷƴ� ƭƺƷƱƱ�
ƶƼƴƾƱƼƴƱƮ5

• ƹƱǋƽƹǇƵ�ǜ�ƻƼƴ�ƹƬƷƴǃƴƴ�ƸƬƷƺƯƺ�ƶƺƷƴǃƱƽƾƮƬ�ưƱƾƬƷƱƵ�
ưƷǋ�ƻƼƴƹǋƾƴǋ�ƼƱǄƱƹƴǋ�ƺ�ƼƴƽƶƱ(

ƞƔƖƁƙƩƠƐƠƨ
Ƒ�ǁƺưƱ�ƽƴƽƾƱƸƬƾƴǃƱƽƶƺƯƺ�ƺƭƳƺƼƬ�ƷƴƾƱƼƬƾƿƼǇ�ƭǇƷƺ�

ƼƬƽƽƸƺƾƼƱƹƺ�33�ƻƿƭƷƴƶƬǂƴƵ�"+/�ǜ�Jn[G^]&�2*�ǜ�Ahh`e^�
M\aheZk�ƴ�.�ƽƽǇƷƶƴ�ƴƳ�ƽƻƴƽƶƬ�ƷƴƾƱƼƬƾƿƼǇ�ƺƾƺƭƼƬƹƹǇǁ�
ƽƾƬƾƱƵ#(� ƜƺƽƷƱ� ƬƹƬƷƴƳƬ� ƼƬƭƺƾ� ƹƬ� ƹƬƷƴǃƴƱ� ƶƼƴƾƱƼƴƱƮ�
ƮƶƷǊǃƱƹƴǋ&� ƴƾƺƯƺƮƺƱ� ƴǁ� ƶƺƷƴǃƱƽƾƮƺ� ƽƺƽƾƬƮƴƷƺ� .-(� Ƒ�
ƺƭƽƿƲưƬƱƸǇǁ� ƴƽƽƷƱưƺƮƬƹƴǋǁ� ƻƼƴƮƺưǋƾƽǋ� ưƬƹƹǇƱ� ƺ�
ǀƬƶƾƺƼƬǁ&� ƻƼƴƮƺưǋǅƴǁ� ƶ� ƮƺƳƹƴƶƹƺƮƱƹƴǊ� ƺưƺƹƾƺƯƱƹ'
ƹƺƯƺ� ƽƴƹƿƽƴƾƬ&� ƱƯƺ�ƸƺƼǀƺƷƺƯƴǃƱƽƶƴǁ� ƴ� ƯƴƽƾƺƷƺƯƴǃƱ'
ƽƶƴǁ� ǁƬƼƬƶƾƱƼƴƽƾƴƶƬǁ&� ưƴƬƯƹƺƽƾƴƶƱ&� ƹƬƷƴǃƴƴ� ƽƮǋƳƴ�
ƸƱƲưƿ�ǁƼƺƹƴǃƱƽƶƴƸ�ƻƬƼƺưƺƹƾƴƾƺƸ�ƴ�ƼƴƽƶƺƸ�ƮƺƳƹƴƶ'
ƹƺƮƱƹƴǋ� ƯƬƵƸƺƼƴƾƬ(� ƞǀƺƼƸƿƷƴƼƺƮƬƹǇ� ƮǇƮƺưǇ� ƺƾƹƺ'
ƽƴƾƱƷǈƹƺ� ƶƺƼƼƱƷǋǂƴƴ� ƻƬƼƺưƺƹƾƴƾƬ� ƴ� ƮƱƼǁƹƱǃƱƷǊƽƾ'
ƹƺƯƺ�ƽƴƹƿƽƴƾƬ(

ƜƑƟƁƕƓƔƛƗƔ
+(� ƭǀƷƽƺƽƳƷǍ�Ʒ�ƿưÚƾƿƽÚǀƿưƼåƼƼƽÚǀǊ�
ƽƴƽƼǀƽƳåƼƼƽƳƽ�ƳưƸƻƽƿƷǀư(
ƝƬƽƽƿƲưƬǋ� ƺ� ƽƮǋƳƴ� ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ� ƳƬƭƺƷƱƮƬƹƴƵ�

ƽƾƺƸƬƾƺƯƱƹƹƺƵ�ƻƼƴƼƺưǇ�ƽ�ƻƬƾƺƷƺƯƴǋƸƴ�ƘƛƝ'ƺƼƯƬƹƺƮ&�
ƹƱƷǈƳǋ�ƹƱ�ƿƻƺƸǋƹƿƾǈ�ƺƭ�ƺưƺƹƾƺƯƱƹƹƺƸ�ƯƬƵƸƺƼƴƾƱ�"Ʈƺƽ'
ƻƬƷƱƹƴƱ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƴ&� ƶƺƾƺƼƺƱ� ǋƮƷǋƱƾƽǋ�
ƼƱƳƿƷǈƾƬƾƺƸ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƻƬƾƺƷƺƯƴƴ#� U,/W(� ƛƽ'
ƹƺƮǇƮƬǋƽǈ� ƹƬ�ưƬƹƹǇǁ�ƻƼƺƬƹƬƷƴƳƴƼƺƮƬƹƹƺƵ�ƷƴƾƱƼƬƾƿ'
ƼǇ&�ƺƾ�2�ưƺ�.*&0��ƽƷƿǃƬƱƮ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƯƺ�ƽƴƹƿƽƴƾƬ�
ƽƮǋƳƬƹƺ� ƽƺ� ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƸƴ� ƳƬƭƺƷƱƮƬƹƴǋƸƴ� ƴƷƴ�
ƹƱƶƬǃƱƽƾƮƱƹƹǇƸƴ� ƮƸƱǄƬƾƱƷǈƽƾƮƬƸƴ� ƻƼƴ&� ƹƬƻƼƴƸƱƼ&�
ƷƱǃƱƹƴƴ�ƼƬƳƷƴǃƹǇǁ�ǀƺƼƸ�ƻƱƼƴƺưƺƹƾƴƾƺƮ�U.&�1&�2&�3&�+1&�
+2&�+3&�,+&�,-&�,.&�,/&�,1&�,3&�-+&�-/W(�ƜƱƼƴƺưƺƹƾƴƾǇ&�ƾƼƬƮ'
ƸǇ� ƳƿƭƺƮ&� ƹƬƷƴǃƴƱ� ƻƱƼƴƬƻƴƶƬƷǈƹǇǁ� ƶƴƽƾ� ƴ� ƶƴƽƾƺƯƼƬ'
ƹƿƷƱƸ&� ƹƬƼƿǄƱƹƴƱ� ƻƼƺƾƺƶƺƷƬ� ƿƽƾƬƹƺƮƶƴ� ưƱƹƾƬƷǈƹǇǁ�
ƴƸƻƷƬƹƾƬƾƺƮ� ƴ� ƿưƬƷƱƹƴǋ� ƳƿƭƺƮ&� Ƭ� ƾƬƶƲƱ� ǁƼƺƹƴǃƱƽƶƴƵ�
ƻƬƼƺưƺƹƾƴƾ� ƽƻƺƽƺƭƹǇ� ƻƼƴƮƱƽƾƴ� ƶ� ƸƺƼǀƺƷƺƯƴǃƱƽƶƴƸ�
ƴ� ƯƴƽƾƺǁƴƸƴǃƱƽƶƴƸ� ƴƳƸƱƹƱƹƴǋƸ� ƽƺ� ƽƾƺƼƺƹǇ�ƸƬƽƽƴƮƬ�
ƸǋƯƶƴǁ�ƾƶƬƹƱƵ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ�"ƑƣƜ#&�ƺƻƺƽƼƱ'
ưƿǋ�ƿƮƱƷƴǃƱƹƴƱ�ƼƴƽƶƬ�ƼƬƳƮƴƾƴǋ�ƯƬƵƸƺƼƴƾƬ�U.&�2&�3&�+,&�
+/&�+1&�,+&�,,&�,0&�,1W(
ƑƬƲƹƺ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƮƽƾƼƱǃƬƱƸƺƽƾǈ�ƺưƺƹƾƺƯƱƹƹƺƯƺ�

ƽƴƹƿƽƴƾƬ&� ƺƻƺƽƼƱưƺƮƬƹƹƺƯƺ� ǁƼƺƹƴǃƱƽƶƴƸ� ƻƬƼƺưƺƹ'
ƾƴƾƺƸ&� ƿƮƱƷƴǃƴƮƬƱƾƽǋ� ƽ� ƮƺƳƼƬƽƾƺƸ� ƻƬǂƴƱƹƾƺƮ� U3&� ,3W(�
ƚƺ�ƹƱ�ƽƾƺƴƾ�ƳƬƭǇƮƬƾǈ�ƺ�ƾƺƸ&�ǃƾƺ�ƹƬƷƴǃƴƱ�ƬƯƼƱƽƽƴƮƹƺ'
Ưƺ�ƻƬƼƺưƺƹƾƴƾƬ&�ƮƽƾƼƱǃƬǊǅƱƯƺƽǋ�ƻƼƱƴƸƿǅƱƽƾƮƱƹƹƺ�ƿ�
ƸƺƷƺưǇǁ� ƷǊưƱƵ&� ƸƺƲƱƾ� ƽƻƺƽƺƭƽƾƮƺƮƬƾǈ� ƼƬƽƻƼƺƽƾƼƬ'
ƹƱƹƴǊ�ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ�ƻƼƺǂƱƽƽƬ�Ʈ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƿǊ�
ƻƬƳƿǁƿ�U-*W(�Ɯƺ�ưƬƹƹǇƸ�ƺưƹƺƯƺ�ƴƳ�ƴƽƽƷƱưƺƮƬƹƴƵ&�ǁƼƺ'
ƹƴǃƱƽƶƴƵ�ƻƬƼƺưƺƹƾƴƾ�ǋƮƷǋƱƾƽǋ�ƹƱ�ƾƬƶƺƵ�ǃƬƽƾƺƵ�ƹƬǁƺư'
ƶƺƵ&� ƶƬƶ� ƻƱƼƴƬƻƴƶƬƷǈƹƬǋ� ƯƼƬƹƿƷƱƸƬ&� ƽƿƸƸƬƼƹǇƵ� ƮƱƽ�
ƶƺƾƺƼǇǁ�ƽƺƽƾƬƮƷǋƱƾ�ưƺ�2-��ƺƾ�ƮƽƱǁ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴǁ�
ƻƼƴǃƴƹ�U+-&�,3W(�Ƒ�ƺưƹƺƵ�ƴƳ�ƺƭƳƺƼƹǇǁ�ƼƬƭƺƾ�ƭǇƷ�ƻƼƱư'
ƽƾƬƮƷƱƹ�ƻƼƺǂƱƹƾ�ƮƽƾƼƱǃƬƱƸƺƽƾƴ�ƻƬƼƺưƺƹƾƴƾƬ&�ƶƬƶ�ƻƼƴ'
ǃƴƹǇ�ƺưƺƹƾƺƯƱƹƹƺƯƺ�ƽƴƹƿƽƴƾƬ&�ƶƺƾƺƼǇƵ�ƽƺƽƾƬƮƴƷ�2&-��
ƴƳ�ƳƬưƺƶƿƸƱƹƾƴƼƺƮƬƹƹǇǁ�01.�ƽƷƿǃƬƱƮ�U,0&�-2W(�Ƒ�ƾƺ�ƲƱ�
ƮƼƱƸǋ&� Ʈ� ƷƴƾƱƼƬƾƿƼƱ� ƻƼƱƺƭƷƬưƬƱƾ� ƺƻƴƽƬƹƴƱ� ƽƷƿǃƬƱƮ�
ƽƴƹƿƽƴƾƬ&� ƽƮǋƳƬƹƹƺƯƺ� ƽ� ƻƱƼƴƬƻƴƶƬƷǈƹǇƸƴ� ƻƺƼƬƲƱƹƴ'
ǋƸƴ� ƻƺ� ƽƼƬƮƹƱƹƴǊ� ƽ� ƻƬƼƺưƺƹƾƴƾƺƸ&� ǃƾƺ� ưƴƶƾƿƱƾ� ƹƿƲ'
ưƬƱƸƺƽƾǈ�Ʈ�ƻƼƺƮƱưƱƹƴƴ�ưƬƷǈƹƱƵǄƴǁ�ƭƺƷƱƱ�ưƱƾƬƷǈƹǇǁ�

ƴƽƽƷƱưƺƮƬƹƴƵ�ƽƮǋƳƴ�ƻƬƾƺƷƺƯƴƵ�ƻƬƼƺưƺƹƾƬ�ƽ�ƴƳƸƱƹƱƹƴ'
ǋƸƴ�Ʈ�ƑƣƜ(
,(� ƥưƿưƹǀåƿ�ƷƶƻåƼåƼƷǍ�ÚƺƷƶƷÚǀƽƸ�ƽƱƽƺƽǅƹƷ�
ƳưƸƻƽƿƽƲƽƸ�ƾưƶǁǃƷ&�ƻƷƹƿƽƱƷƽƺƽƳƷǍ�
ƽƴƽƼǀƽƳåƼƼƽƳƽ�ÚƷƼǁÚƷǀư(
ƣƾƺ� ƻƼƱưƽƾƬƮƷǋƱƾ� ƽƺƭƺƵ� ƽƷƴƳƴƽƾƬǋ� ƺƭƺƷƺǃƶƬ� ƮƱƼǁ'

ƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƴ� ƴ� ƶƬƶƴƱ� ƸƺƼǀƺƯƴƽƾƺƷƺƯƴǃƱƽƶƴƱ�
ƻƼƺǂƱƽƽǇ�ƸƺƯƿƾ�ƻƼƺƴƽǁƺưƴƾǈ�Ʈ�ƹƱƵ�ƻƼƴ�ƭƷƴƳƶƺƸ�ƼƬƽ'
ƻƺƷƺƲƱƹƴƴ� ƺǃƬƯƬ� ƮƺƽƻƬƷƱƹƴǋ9� ſƬƶƺƮǇ� ƻƺƽƷƱưƽƾƮƴǋ�
ưƷǋ�ƘƛƝ'ƽƾƬƾƿƽƬ�ƻƬǂƴƱƹƾƬ9�Ƒ�ưƬƹƹƺƸ�ƽƷƿǃƬƱ�ƼƱǃǈ�ƮƱ'
ưƱƾƽǋ�ƺ�ƾƬƶ�ƹƬƳǇƮƬƱƸƺƵ�ƤƹƱƵưƱƼƺƮƺƵ�ƸƱƸƭƼƬƹƱ&�ǋƮ'
ƷǋǊǅƱƵƽǋ�ƾƺƹƶƺƵ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƺƵ&�ƮǇƽƾƴƷƬǊǅƱƵ�
ƮƹƿƾƼƱƹƹǊǊ�ƻƺƮƱƼǁƹƺƽƾǈ�ƻƬƳƿǁƴ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ(�žƴ'
ƽƾƺƷƺƯƴǃƱƽƶƴ�ƺƹƬ�ƽƺƽƾƺƴƾ�ƴƳ�ƾƺƹƶƺƯƺ�ƽƷƺǋ�ƻƽƱƮưƺƽƾƼƬ'
ƾƴǀƴǂƴƼƺƮƬƹƹƺƯƺ�ƼƱƽƹƴƾǃƬƾƺƯƺ�ǉƻƴƾƱƷƴǋ�ƴ�ƮƬƽƶƿƷǋƼƴ'
ƳƺƮƬƹƹƺƵ�ƽƺƱưƴƹƴƾƱƷǈƹƺƵ�ƾƶƬƹƴ&�ƾƱƽƹƺ�ƽƮǋƳƬƹƹǇƸƴ�ƽ�
ƹƬưƶƺƽƾƹƴǂƱƵ�U/&�0&�,0W(
Ƒ�ƹƺƼƸƱ�ƽƷƴƳƴƽƾƬǋ�ƴƸƱƱƾ�ƾƺƷǅƴƹƿ�ƺƾ�*&2�ưƺ�+ƸƸ�U/W&�

ƹƺ� ƾƬƶƲƱ� ƹƱ� ƽƾƺƴƾ� ƽǃƴƾƬƾǈ� ƻƬƾƺƷƺƯƴǃƹǇƸ� ƿƮƱƷƴǃƱƹƴƱ�
ƺƭƽƿƲưƬƱƸƺƯƺ�ƻƺƶƬƳƬƾƱƷǋ�ưƺ�,ƸƸ�U0&�+*&�-,W(�ƞƼƬƮƹƴ'
ƮƬǋ�ƾƺƷǅƴƹƿ�ƸƱƸƭƼƬƹǇ�ƸƱƲưƿ�ƻƺƷƬƸƴ&�ƸƺƲƹƺ�ƽưƱƷƬƾǈ�
ƮǇƮƺư&� ǃƾƺ� ǃƬǅƱ�ƿ�ƸƿƲǃƴƹ�ƺƹƬ� ƾƺƷǅƱ� "ưƺ�.*�#&� ǃƱƸ� ƿ�
ƲƱƹǅƴƹ�U-,W(�ƟƬƶƲƱ�Ʈ�ƹƱƶƺƾƺƼǇǁ�ƴƽƽƷƱưƺƮƬƹƴǋǁ�ƺƾƸƱ'
ǃƱƹƬ� ƶƺƼƼƱƷǋǂƴǋ� ƸƱƲưƿ� ƾƺƷƽƾǇƸ� ƭƴƺƾƴƻƺƸ� ưƱƽƹǇ� ƴ�
ƿƮƱƷƴǃƱƹƴƱƸ� ƾƺƷǅƴƹǇ� ƽƷƴƳƴƽƾƺƵ� ƑƣƜ� U--&� -.W(� ƀƾƺƷ'
ǅƱƹƴƱ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƑƣƜ�ƭƺƷƱƱ�,�ƸƸ�ƴƸƱƱƾ�ƭƱƽ'
ƽƴƸƻƾƺƸƹƺƱ�ƾƱǃƱƹƴƱ�Ʈ�2��ǜ�,3��ƽƷƿǃƬƱƮ�ƴ�ǃƬƽƾƺ�ǋƮƷǋ'
Ʊƾƽǋ�ƽƻƺƹƾƬƹƹƺƵ�ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƵ�ƹƬǁƺưƶƺƵ�U/&�+2&�
,*&�,+W(�ƒƬƲƱ�ƻƼƴ�ƳƹƬǃƱƹƴǋǁ�ƽƷƴƳƴƽƾƺƵ�ưƺ�.'/�ƸƸ�ƻƬǂƴ'
Ʊƹƾ�ƸƺƲƱƾ�ƹƱ�ƻƼƱưǆǋƮƷǋƾǈ�ƹƴƶƬƶƴǁ�ƲƬƷƺƭ&�ƮƽƷƱưƽƾƮƴƱ�
ǃƱƯƺ�ƹƱƶƺƾƺƼǇƱ�ƬƮƾƺƼǇ�ƻƼƴƹƴƸƬǊƾ�ƳƹƬǃƱƹƴǋ�ƾƺƷǅƴƹǇ�
ƤƹƱƵưƱƼƺƮƺƵ�ƸƱƸƭƼƬƹǇ�ƭƺƷƱƱ�,�ƸƸ�"ưƺ�0�ƸƸ#�ƶƬƶ�ƹƺƼ'
Ƹƿ� U,,W&� ǃƾƺ� ƺƻƼƱưƱƷǋƱƾ� ƭƺƷǈǄƺƱ� ƼƬƽǁƺƲưƱƹƴƱ� Ʈ� ƼƱ'
ƳƿƷǈƾƬƾƬǁ�ƴƽƽƷƱưƺƮƬƹƴƵ(
ƀ� ƻƬǂƴƱƹƾƬ� ƽ� ǃƬƽƾƴǃƹƺƵ)ƻƺƷƹƺƵ� ƬưƱƹƾƴƱƵ&� ƮƽƷƱư'

ƽƾƮƴƱ�ƻƼƺưƺƷƲƬǊǅƱƵƽǋ�ƻƹƱƮƸƬƾƴƳƬǂƴƴ�ƴ�ƿƭǇƷƴ�ƶƺƽƾ'
ƹƺƵ� ƾƶƬƹƴ� Ʈ� ƼƱƳƿƷǈƾƬƾƱ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƻƬƼƺưƺƹƾƴƾƬ�
ưƹƺ� ƽƴƹƿƽƬ� ƸƺƲƱƾ� ƼƬƽƻƺƷƬƯƬƾǈƽǋ� ưƺƽƾƬƾƺǃƹƺ� ƭƷƴƳƶƺ�
ƶ� ƻƺƷƺƽƾƴ�ƼƾƬ(� ƟƬƶƲƱ�ƭƺƶƺƮƺƵ� ƽƱƯƸƱƹƾ� ƳƿƭƹƺƵ�ưƿƯƴ&� Ʈ�
ƺƽƺƭƱƹƹƺƽƾƴ�ƻƱƼƮǇƱ�ƴ�ƮƾƺƼǇƱ�ƸƺƷǋƼǇ&�ƸƺƲƱƾ�ƭƷƴƳƶƺ�
ƮǇƽƾƺǋƾǈ� ƶ� ƑƣƜ� "Ʈ� ƺƾưƱƷǈƹǇǁ� ƽƷƿǃƬǋǁ&� ƺƽƺƭƱƹƹƺ� ƻƼƴ�
ƻƹƱƮƸƬƾƴǃƱƽƶƺƸ� ƾƴƻƱ� ƻƬƳƿǁƴ&� ƾƺƷǈƶƺ� ƤƹƱƵưƱƼƺƮƬ�
ƸƱƸƭƼƬƹƬ� ƸƺƲƱƾ� ƺƾưƱƷǋƾǈ� ƻƺƷƺƽƾǈ� ƽƴƹƿƽƬ� ƺƾ� ƶƺƼƹƱƵ�
ƳƿƭƺƮ#�U+0W(
ƜƼƴ� ƻƼƺƯƼƱƽƽƴƼƺƮƬƹƴƴ� ƻƬƼƺưƺƹƾƴƾƬ&� ƻƬƾƺƷƺƯƴ'

ǃƱƽƶƴƱ� ƶƬƼƸƬƹǇ&� ǋƮƷǋǊǅƴƱƽǋ� ƸƱƽƾƺƸ� ƹƬƴƭƺƷǈǄƱƵ�
ƬƶƶƿƸƿƷǋǂƴƴ� ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ&� ƺƻƺƽƼƱưƿǊƾ� ƼƬƽƻƼƺ'
ƽƾƼƬƹƱƹƴƱ� ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ� ƻƼƺǂƱƽƽƬ� ƹƬ� ƽƷƴƳƴƽƾƿǊ�
ƺƭƺƷƺǃƶƿ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƴ� ưƮƿƸǋ� ƺƽƹƺƮƹǇƸƴ�
ƻƿƾǋƸƴ4
+(� �ǃƱƼƱƳ�ƬƹƬƽƾƺƸƺƳǇ�ƸƱƲưƿ�ƶƼƺƮƱƹƺƽƹǇƸƴ�ƴ�ƷƴƸ'

ǀƬƾƴǃƱƽƶƴƸƴ� ƽƺƽƿưƬƸƴ� Ʈ� ƬƻƴƶƬƷǈƹƺƵ� ƺƭƷƬƽƾƴ�
ƳƿƭƬ�ƽ�ƽƺƺƾƮƱƾƽƾƮƿǊǅƴƸƴ�ƽƺƽƿưƬƸƴ�Ʈ�ƽƷƴƳƴƽƾƺƵ�
ƺƭƺƷƺǃƶƱ�ƻƬƳƿǁƴ5

,(� �ƹƱƻƺƽƼƱưƽƾƮƱƹƹƺ� ǃƱƼƱƳ� ƻƺƼƴƽƾƿǊ� ƽƾƼƿƶƾƿƼƿ�
ƶƺƽƾƴ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�U/&�0&�2&�,,&�-/W(

Ƒ�ƺƾƮƱƾ� ƹƬ�ƴƹƮƬƳƴǊ�ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ�ƴ� ƻƼƺưƿƶƾƺƮ�
ƴǁ� ƺƭƸƱƹƬ� Ʈ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƱ� ǃƬƽƾƺ� ƻƼƺƴƽǁƺưǋƾ�
ƯƴƻƱƼƻƷƬƽƾƴǃƱƽƶƴƱ� ƴ� ưƴƽƼƱƯƱƹƱƼƬƾƺƼƹǇƱ� ǋƮƷƱƹƴǋ�
ƽƺ� ƽƹƴƲƱƹƴƱƸ� ƬƶƾƴƮƹƺƽƾƴ� ƽƿƷǈǀƬƾƴƼƺƮƬƹƹǇǁ� ƯƷƴ'
ƶƺƳƬƸƴƹƺƯƷƴƶƬƹƺƮ� ƴ� ƻƺƮǇǄƱƹƴƱƸ� ƬƶƾƴƮƹƺƽƾƴ� ƹƱƵ'
ƾƼƬƷǈƹǇǁ� ƯƷƴƶƺƳƬƸƴƹƺƯƷƴƶƬƹƺƮ&� ƺƾƸƱǃƬǊƾƽǋ� ƿǃƬƽƾƶƴ�
ǉƼƺƳƴƼƺƮƬƹƴǋ&� ƼƬƳƮƺƷƺƶƹƱƹƴǋ� ƴ� ƼƬƳƼǇƮƬ� ƭƬƳƬƷǈƹƺƵ�
ƸƱƸƭƼƬƹǇ�ǉƻƴƾƱƷƴǋ&�ƮƺƽƻƬƷƴƾƱƷǈƹǇƱ�ƴ�ƯƱƸƺƼƼƬƯƴǃƱ'
ƽƶƴƱ�ƴƹǀƴƷǈƾƼƬƾǇ�ƽƺƭƽƾƮƱƹƹƺƵ�ƻƷƬƽƾƴƹƶƴ�ƽƷƴƳƴƽƾƺƵ&�
ƴƽǁƺưƺƸ� ƶƺƾƺƼǇǁ� ǋƮƷǋƱƾƽǋ� ƺƾƱƶ&� ƴ)ƴƷƴ� ƴƹǀƴƷǈƾƼƬǂƴǋ�
ƽƷƴƳƴƽƾƺƵ�U2&�3W(�ƩƺƳƴƹƺǀƴƷƴǋ&�ƻƷƺƽƶƺƶƷƱƾƺǃƹƬǋ�ƸƱƾƬ'
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ƻƷƬƳƴǋ�ưƷǋ�ƺưƺƹƾƺƯƱƹƹƺƯƺ�ƽƴƹƿƽƴƾƬ�ƹƱ�ǁƬƼƬƶƾƱƼƹǇ&�Ʈ�-�
ƼƬƳƬ�ƽƹƴƲƱƹƬ�ǃƬƽƾƺƾƬ�ƻƼƺǋƮƷƱƹƴǋ�ǀƴƭƼƺƳƬ�ƴ�Ʈ�,�ƼƬƳƬ�ǜ�
ƶƺƷƴǃƱƽƾƮƺ� ǉƺƳƴƹƺǀƴƷǈƹǇǁ� ƬƯƼƱƯƬƾƺƮ� ƻƺ� ƽƼƬƮƹƱƹƴǊ�
ƽ� ƹƱƺưƺƹƾƺƯƱƹƹǇƸ� ƯƬƵƸƺƼƴƾƺƸ� U,1W(� ƜƼǋƸƺƵ� ƻƱƼƱǁƺư�
ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ� ƻƼƺǂƱƽƽƬ� ƽ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƻƬƼƺưƺƹ'
ƾƬƷǈƹƺƯƺ�ƺǃƬƯƬ�ƹƬ�ƽƷƴƳƴƽƾƿǊ�ƻƬƳƿǁƴ�ǋƮƷǋƱƾ�ƽƺƭƺƵ�ưƺ'
ƽƾƬƾƺǃƹƺ�ưƺƷƯƴƵ�ƴ�ƽƷƺƲƹǇƵ�ƻƼƺǂƱƽƽ&�ƾƬƶ�ƶƬƶ�ưƹƺ�ƻƬƳƿ'
ǁƴ�ƻƼƱưƽƾƬƮƷƱƹƺ�ƾƺƷƽƾƺƵ�ƶƺƼƾƴƶƬƷǈƹƺƵ�ƶƺƽƾǈǊ�U++W(�ƚƺ&�
ǃƱƸ�ƭƷƴƲƱ�ƮƺƽƻƬƷƱƹƴƱ�ƻƺ�ƺƾƹƺǄƱƹƴǊ�ƶƺ�ưƹƿ�ƑƣƜ&�ƾƱƸ�
ƭƺƷǈǄƱ� ƮƱƼƺǋƾƹƺƽƾǈ� ƿƾƺƷǅƱƹƴǋ� ƽƷƴƳƴƽƾƺƵ(� ſƴƽƾƺƳ'
ƹƬǋ�ưƱƯƱƹƱƼƬǂƴǋ�ƸƺƲƱƾ�ƭǇƾǈ�ƮƺƳƸƺƲƹǇƸ�ƸƱǁƬƹƴƳƸƺƸ�
ƿƾƺƷǅƱƹƴǋ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƻƼƴưƬƾƺǃƹǇǁ� ƻƬƳƿǁ�
ƹƺƽƬ(� ƐƬƶƾƱƼƴƬƷǈƹǇƱ� ǀƬƶƾƺƼǇ� ƮƴƼƿƷƱƹƾƹƺƽƾƴ&� ƾƬƶƴƱ�
ƶƬƶ� ǀƱƼƸƱƹƾ� ƶƺƷƷƬƯƱƹƬƳƬ&� ƾƺƶƽƴƹǇ� ƸƺƯƿƾ� ƿƽƴƷƴƮƬƾǈ�
ƴƹƮƬƳƴǊ�ƴ�ƼƬƳƼƿǄƱƹƴƱ�ƾƶƬƹƱƵ(
ƛƶƺƷƺƹƺƽƺƮǇƱ� ƻƬƳƿǁƴ� ƮǇƼƬƭƬƾǇƮƬǊƾ� ƺƾ� 1/� ưƺ� +/*�

ƸƷ�ƽƷƴƳƴ�Ʈ�ưƱƹǈ&�ǃƾƺ�ƽƻƺƽƺƭƽƾƮƿƱƾ�ƿƮƷƬƲƹƱƹƴǊ�ƮưǇǁƬ'
ƱƸƺƯƺ�ƮƺƳưƿǁƬ�ƴ�ƺƭƷƱƯǃƱƹƴǊ�ƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƯƬƳƺƺƭƸƱ'
ƹƬ(�ſƼƺƸƱ�ƾƺƯƺ&�ƽƷƴƳǈ�ƳƬưƱƼƲƴƮƬƱƾ�ƾƮƱƼưǇƱ�ǃƬƽƾƴǂǇ&�Ƭ�
ƸƿƶƺǂƴƷƷƴƬƼƹǇƵ�ƶƷƴƼƱƹƽ�ƼƱƽƹƴƾǃƬƾƺƯƺ�ǉƻƴƾƱƷƴǋ�ƿưƬ'
ƷǋƱƾ�ƴǁ�ƴƳ�ƻƬƳƿǁ�ƹƺƽƬ(�ƒƷǋ�ƹƺƼƸƬƷǈƹƺƯƺ�ǀƿƹƶǂƴƺƹƴƼƺ'
ƮƬƹƴǋ�ƻƬƳƿǁƴ�ƹƱƺƭǁƺưƴƸƬ�ƻƼƺǁƺưƴƸƺƽƾǈ�ƱƽƾƱƽƾƮƱƹƹƺ'
Ưƺ� ƽƺƿƽƾǈǋ� U,/W(�ƜƺǋƮƷƱƹƴƱ�ƹƱƼƱƯƿƷǋƼƹƺƯƺ� ƿƾƺƷǅƱƹƴǋ�
ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� ƽƮǋƳƬƹƺ� ƽ� ƻƺƮǇǄƱƹƹǇƸ� ƼƴƽƶƺƸ�
ƹƬƼƿǄƱƹƴǋ� ƺƾƾƺƶƬ� ƽƱƶƼƱƾƬ� ƴƳ� ƻƬƳƿǁƴ� ƮƽƷƱưƽƾƮƴƱ� ƺƭ'
ƽƾƼƿƶǂƴƴ� ƴƷƴ� ƹƬƼƿǄƱƹƴǋ� ưƼƱƹƬƲƹƺƵ� ǀƿƹƶǂƴƴ� ƱƽƾƱ'
ƽƾƮƱƹƹƺƯƺ� ƽƺƿƽƾǈǋ&� ƻƺƮƼƱƲưƱƹƴǋ� ǀƿƹƶǂƴƴ� ƸƿƶƺǂƴƷƴ'
ƬƼƹǇǁ�ƶƷƱƾƺƶ&�ǃƾƺ�ƮƱưƱƾ�ƶ�ƮƺƳƹƴƶƹƺƮƱƹƴǊ�Ƽƴƹƺƽƴƹƿƽƴ'
ƾƬ�U3&�+.W(
ƛưƹƺƴƸƱƹƹƺƽƾǈ�ǄƾƬƸƸƺƮ�ƸƴƶƼƺƺƼƯƬƹƴƳƸƺƮ&� ƮǇƽƱ'

ƮƬƱƸǇǁ� ƻƼƴ� ƺƭƽƿƲưƬƱƸǇǁ� ƻƬƼƹǇǁ� ƴƹǀƱƶǂƴǋǁ&� ƽƮƴưƱ'
ƾƱƷǈƽƾƮƿƱƾ�ƺƭ�ƺưƺƹƾƺƯƱƹƹƺƸ�ƻƼƺƴƽǁƺƲưƱƹƴƴ�ƻƼƺǂƱƽƽƬ�
ƽ� ƻƺƽƷƱưƿǊǅƴƸ� ƱƯƺ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƴƱƸ� Ʈ� ƮƱƼǁƹƱǃƱ'
ƷǊƽƾƹƿǊ� ƻƬƳƿǁƿ(� ƐƷƴƳƺƽƾǈ� ƸƺƷǋƼƺƮ� ƶƺ� ưƹƿ� ƮƱƼǁƹƱǃƱ'
ƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ&�ƻƺƼƴƽƾƬǋ�ƽƾƼƿƶƾƿƼƬ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�
ƶƺƽƾƴ&�ƻƺƾƱƼǋ�ƶƺƽƾƹƺƵ�ƸƬƽƽǇ�ƻƼƴ�ƻƬƼƺưƺƹƾƴƾƱ�ƿƽƶƺƼǋ'
Ǌƾ� ƼƬƽƻƼƺƽƾƼƬƹƱƹƴƱ� ƻƬƾƺǀƴƳƴƺƷƺƯƴǃƱƽƶƴǁ� ƻƼƺǂƱƽ'
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ƮǇƽƺƶƺƱ� ƻƼƺƽƾƼƬƹƽƾƮƱƹƹƺƱ� ƼƬƳƼƱǄƱƹƴƱ&� ƻƺƳƮƺƷǋǊ'
ǅƱƱ�ƮǇǋƮƷǋƾǈ�ƶƬƼƴƱƽ�ƴ�ƮƱƼǁƿǄƱǃƹǇƱ�ƺǃƬƯƴ�ƻƺƼƬƲƱƹƴǋ&�
ƺưƹƬƶƺ�ǉƾƺƾ�ƸƱƾƺư�ƺƯƼƬƹƴǃƱƹ�Ʈ�ƺǂƱƹƶƱ�ƸƹƺƯƺƶƺƼƹƱƮǇǁ�
ƳƿƭƺƮ&�ƯưƱ�ƾƼƱǁƶƺƼƹƱƮƬǋ�ƸƺƼǀƺƷƺƯƴǋ&�ƽƺǃƱƾƬǋƽǈ�ƽ�ƹƬ'
ƷƺƲƱƹƴƱƸ�ƹƬ�ƶƺƼƹƴ�ƾƱƹƱƵ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ�Ƹƺ'
ƲƱƾ� ƳƬƾƼƿưƹƴƾǈ� ƺƭƹƬƼƿƲƱƹƴƱ� ƻƱƼƴƬƻƴƶƬƷǈƹǇǁ� ƻƺƼƬ'
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ƲƱƹƴƵ�ƴ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ�U,/&-0&-2&.*W(�ƜƱƼƴƬ'
ƻƴƶƬƷǈƹƬǋ�ƼƱƹƾƯƱƹƺƯƼƬǀƴǋ�ƹƱ�ƻƼƺƱǂƴƼƿƱƾ�ƭƺƷƱƱ�0*��
ƻƬƾƺƷƺƯƴƴ�ƻƬƼƺưƺƹƾƬ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�ƶƺƹƿƽƹƺ'ƷƿǃƱƮƺƵ�
ƶƺƸƻǈǊƾƱƼƹƺƵ�ƾƺƸƺƯƼƬǀƴƱƵ�U,/W(
[#� ơƯƻƼƾƯƺƻƯǌ�ƾåƻƿƲåƻƼƲƾƯƺƺƯ(
ƜƬƹƺƼƬƸƹƬǋ� ƼƱƹƾƯƱƹƺƯƼƬǀƴǋ� ƻƺƳƮƺƷǋƱƾ� ƻƺƷƿǃƴƾǈ�

ưƮƿǁƸƱƼƹƺƱ� ƴƳƺƭƼƬƲƱƹƴƱ� ǃƱƷǊƽƾƱƵ&� ưƬƱƾ� ƺƭǄƴƼƹǇƵ�
ƺƭƳƺƼ�ưƹƬ�ƻƬƳƿǁƴ�ƴ�ƱƱ�ƮƳƬƴƸƺƺƾƹƺǄƱƹƴƵ�ƽ�ƮƱƼǁƹƱǃƱ'
ƷǊƽƾƹǇƸƴ�ƳƿƭƬƸƴ(�ƛƹ�ƻƺƳƮƺƷǋƱƾ�ƺƻƼƱưƱƷƴƾǈ�ƼƬƳƸƱƼǇ�
ƻƱƼƴƬƻƴƶƬƷǈƹǇǁ�ƻƺƼƬƲƱƹƴƵ&�ƶƴƽƾ&�Ƭ�ƾƬƶƲƱ�ƿƾƺƷǅƱƹƴƱ�
ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƴ� Ʈ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƱ(� ƛư'
ƹƬƶƺ&� ƺƹƬ�ƴƸƱƱƾ�ƭƺƷƱƱ�ƹƴƳƶƿǊ�ǃƿƮƽƾƮƴƾƱƷǈƹƺƽƾǈ&� ǃƱƸ�
ƻƱƼƴƬƻƴƶƬƷǈƹƬǋ� ƼƱƹƾƯƱƹƺƯƼƬǀƴǋ&� ƭƺƷǈǄƺƵ� ƻƼƺǂƱƹƾ�
ƻƼƺƱƶǂƴƺƹƹǇǁ�ƹƬƷƺƲƱƹƴƵ&�ǃƬƽƾƺ�ƻƼƺƱǂƴƼƿƱƾ�ƷƴǄǈ�ưƹƺ�
ƑƣƜ&� ǃƾƺ� ƷƴƸƴƾƴƼƿƱƾ� ƴƽƻƺƷǈƳƺƮƬƹƴƱ� ƛƜƟž� Ʈ� ưƴƬƯƹƺ'
ƽƾƴƶƱ�ƺưƺƹƾƺƯƱƹƹƺƯƺ�ƽƴƹƿƽƴƾƬ�U++&�,/&�-+&�-0&�-2&�.*W(
\#� ƄƼƺƽǉǋƿåƾƻƯǌ�ƿƼƺƼƲƾƯǁƶǌ(
ſƺƸƻǈǊƾƱƼƹƬǋ�ƾƺƸƺƯƼƬǀƴǋ�ǋƮƷǋƱƾƽǋ�ƳƺƷƺƾǇƸ�ƽƾƬƹ'

ưƬƼƾƺƸ� ưƷǋ� ƮƴƳƿƬƷƴƳƬǂƴƴ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƴ�
ƴƳ'ƳƬ�ƽƻƺƽƺƭƹƺƽƾƴ�ƾƺǃƹƺ�ƻƼƺƱǂƴƼƺƮƬƾǈ�ƶƺƽƾƹǇƱ�ƴ�ƸǋƯ'
ƶƴƱ�ƾƶƬƹƴ(�ƜƼƴ�ưƬƹƹƺƵ�ƸƱƾƺưƴƶƱ�ƻƺƷƿǃƬǊƾ�ƾƼƱǁƸƱƼƹƺƱ�
ƴƳƺƭƼƬƲƱƹƴƱ� ƭƱƳ� ƺƽƺƭǇǁ� ƻƼƺƱƶǂƴƺƹƹǇǁ� ƹƬƷƺƲƱƹƴƵ&�
ƾƱƸ� ƽƬƸǇƸ� ƻƺƳƮƺƷǋǋ� ƶƷƴƹƴǂƴƽƾƬƸ� ƼƬƳƷƴǃƬƾǈ� ƾƶƬƹƴ�
ǀƴƳƴǃƱƽƶƺƵ� ƻƷƺƾƹƺƽƾƴ� Ʈ� ưƴƬƻƬƳƺƹƱ� ƳƹƬǃƱƹƴƵ� ƸƱƹƱƱ&�
ǃƱƸ�+�(�U+0&�,+&�,,&�,/&�-2&�.*W(�ſƺƯưƬ�ƻƬƾƺƷƺƯƴǋ�ƳƿƭƺƮ�ƴ�
ƻƬƼƺưƺƹƾƬ�ƮǇǋƮƷǋƱƾƽǋ�ƹƬ�ƺưƹƺƵ�ƽƾƺƼƺƹƱ&�ǃƾƺ�ƴ�ƮƺƮƷƱ'
ǃƱƹƹƬǋ�Ʈ�ƮƺƽƻƬƷƱƹƴƱ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƬǋ�ƻƬƳƿǁƬ&�ƸƺƲƹƺ�
ƽưƱƷƬƾǈ� ƮǇƮƺư� ƺ� ƹƬƷƴǃƴƴ� ƹƱƶƺƾƺƼƺƵ� ƻƼƴǃƴƹƹƺ'ƽƷƱư'
ƽƾƮƱƹƹƺƵ�ƽƮǋƳƴ�ƳƬƭƺƷƱƮƬƹƴǋ�ƑƣƜ�U.W(
ƛưƹƬƶƺ� ƽƷƱưƿƱƾ� ƺƾƸƱƾƴƾǈ&� ǃƾƺ� ƺƾƹƺƽƴƾƱƷǈƹƺ� ƮǇƽƺ'

ƶƬǋ�ưƺƳƬ�ƺƭƷƿǃƱƹƴǋ�ƴ�ƹƴƳƶƺƱ�ƻƼƺƽƾƼƬƹƽƾƮƱƹƹƺƱ�ƼƬƳƼƱ'
ǄƱƹƴƱ�ưƱƷƬǊƾ�ǉƾƿ�ƸƱƾƺưƴƶƿ�ƹƱưƺƽƾƬƾƺǃƹƺ�ƻƼƬƶƾƴǃƹƺƵ�
ưƷǋ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƯƺ�ƻƼƴƸƱƹƱƹƴǋ(�ƟƬƶƲƱ�ƹƱưƺƽƾƬƾ'
ƶƬƸƴ�ǋƮƷǋǊƾƽǋ�ƭƺƷǈǄƬǋ�ưƺƳƬ�ƺƭƷƿǃƱƹƴǋ&�ƺƯƼƬƹƴǃƱƹƹƺƱ�
ƮǇǋƮƷƱƹƴƱ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƬƾƺƷƺƯƴƴ�ƴ�ƮƺƽƻƼƴƴƸ'
ǃƴƮƺƽƾǈ�ƶ�ƸƱƾƬƷƷƴǃƱƽƶƴƸ�ƬƼƾƱǀƬƶƾƬƸ�U,/&.*W(
ƞƺƺƭǅƱƹƺ�ƺ�ƾƺƸ&�ǃƾƺ�ưƺ�1*��ſƟ�ƣƘƛ�ƽ�ǋƮƷƱƹƴǋƸƴ�ƺư'

ƹƺƽƾƺƼƺƹƹƱƯƺ�ƯƬƵƸƺƼƴƾƬ�ƴƸƱǊƾ�ƮƴƳƿƬƷƴƳƬǂƴǊ�ƾƺƵ�ƴƷƴ�
ƴƹƺƵ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ƻƬƾƺƷƺƯƴƴ&�ƶƺƾƺƼƬǋ&�ƻƼƱưƻƺ'
ƷƺƲƴƾƱƷǈƹƺ&�ƸƺƯƷƬ�ƭǇ�ƭǇƾǈ�ƺƽƹƺƮƺƵ�ƽǀƺƼƸƴƼƺƮƬƮǄƱ'
Ưƺƽǋ� ƮƺƽƻƬƷƴƾƱƷǈƹƺƯƺ� ƻƼƺǂƱƽƽƬ� Ʈ� ƻƬƳƿǁƱ� U+2&� -2W(� ƚƺ�
ƽƾƺƴƾ� ƿƻƺƸǋƹƿƾǈ� ƺ� ƾƺƸ&� ǃƾƺ� ƼƱƹƾƯƱƹƺƷƺƯƴ� ƴ� ƺƾƺƼƴƹƺ'
ƷƬƼƴƹƯƺƷƺƯƴ�ƼƱưƶƺ�"Ȉ�Ʈ�--�#�ƶƺƸƸƱƹƾƴƼƿǊƾ�ƻƬƾƺƷƺƯƴƴ�
ƻƺƷƺƽƾƴ�ƼƾƬ�ƹƬ�ſƟ&�ƹƱ�ƽƮǋƳǇƮƬǊƾ�ƴǁ�ƽ�ƻƬƾƺƷƺƯƴǋƸƴ�ƽƴ'
ƹƿƽƬ&�ǃƾƺ�Ʈ�ưƬƹƹƺƸ�ƽƷƿǃƬƱ�ƻƼƴƮƺưƴƾ�ƶ�ƺǄƴƭƺǃƹƺƸƿ�ưƴƬ'
ƯƹƺƳƿ�U+2&�,/W(
]#� ƄƼƻǀÚƻƼ'ƹǀǄåƱƯǌ�ƸƼƺƽǉǋƿåƾƻƯǌ�ƿƼƺƼƲƾƯǁƶǌ(
ſƘſƟ� ǋƮƷǋƱƾƽǋ� ǄƴƼƺƶƺ� ƴƽƻƺƷǈƳƿƱƸǇƸ� ƸƱƾƺưƺƸ�

ƼƱƹƾƯƱƹƺƯƼƬǀƴǃƱƽƶƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱ'
ƮƺƵ�ƺƭƷƬƽƾƴ�ƮƽƷƱưƽƾƮƴƱ�ƭƺƷǈǄƺƵ�ƼƬƳƼƱǄƬǊǅƱƵ�ƽƻƺ'
ƽƺƭƹƺƽƾƴ� "*&+,/�ƸƸ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�ƽ�*&/'+�ƸƸ�ưƷǋ�ſƟ#&�
ƽƹƴƲƱƹƴǋ�ƷƿǃƱƮƺƵ�ƹƬƯƼƿƳƶƴ&�ƺƹƬ�ƺƭƱƽƻƱǃƴƮƬƱƾ�ƻƼƱƮƺƽ'
ǁƺưƹƿǊ� ưƴƬƯƹƺƽƾƴǃƱƽƶƿǊ� ƾƺǃƹƺƽƾǈ� ƻƼƴ� ƺƻƼƱưƱƷƱƹƴƴ�
ưƱǀƱƶƾƺƮ� ƻƬƼƺưƺƹƾƬƷǈƹƺƯƺ� ƶƺƸƻƷƱƶƽƬ&� ƸƺƼǀƺƷƺƯƴƴ�
ƸǋƯƶƴǁ�ƾƶƬƹƱƵ�ưƹƬ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ(�ƟƬƶƲƱ�ǋƮ'
ƷǋƱƾƽǋ�ƷƿǃǄƴƸ�ƸƱƾƺưƺƸ�ƺǂƱƹƶƴ�ǀƿƼƶƬǂƴƺƹƹǇǁ�ưƱǀƱƶ'
ƾƺƮ�U+1&�,+&�,,&�-*&�-/&�-0W(
ƛƽƹƺƮƹǇƸ� ƹƱưƺƽƾƬƾƶƬƸƴ� ſƘſƟ� ǋƮƷǋǊƾƽǋ� ưƴƹƬƸƴ'

ǃƱƽƶƴƵ� ưƴƬƻƬƳƺƹ&� ƹƱưƺƽƾƬƾƺǃƹǇƵ� ưƷǋ� ƺƾƺƭƼƬƲƱƹƴǋ�
ƶƺƹƾƼƬƽƾƬ� Ʈ� ƸǋƯƶƴǁ� ƾƶƬƹǋǁ� "ƼƬƽƽƱǋƹƴƱ� ƷƿǃƱƵ� ƿƸƱƹǈ'
ǄƬƱƾ�ƶƺƹƾƼƬƽƾ�ƸǋƯƶƴǁ�ƾƶƬƹƱƵ#�U-1W&�ƮƺƽƻƼƴƴƸǃƴƮƺƽƾǈ�ƶ�
ƸƱƾƬƷƷƴǃƱƽƶƴƸ�ƬƼƾƱǀƬƶƾƬƸ&�ƺưƹƬƶƺ�ƮƾƺƼƬǋ�ƻƼƺƭƷƱƸƬ�
ƭǇƷƬ�ƼƱǄƱƹƬ�ƽ�ƻƺƸƺǅǈǊ�ƬƷƯƺƼƴƾƸƺƮ�ƻƺưƬƮƷƱƹƴǋ�ƬƼ'
ƾƱǀƬƶƾƺƮ�ƴ�ƿƮƱƷƴǃƱƹƹƺƯƺ�ǃƴƽƷƬ�ƻƼƺƱƶǂƴƵ�U.*W(
ƜƼƴ�ƻƬƼƺưƺƹƾƴƾƱ�ƺƾƸƱǃƬƱƾƽǋ�ƿƭǇƷǈ�ƶƺƽƾƹƺƵ�ƾƶƬƹƴ&�

ƶƺƾƺƼƬǋ�ƸƺƲƱƾ�ƭǇƾǈ�ƺǁƬƼƬƶƾƱƼƴƳƺƮƬƹƬ�ưƮƿƸǋ�ƹƬƻƼƬƮ'
ƷƱƹƴǋƸƴ4

• ƯƺƼƴƳƺƹƾƬƷǈƹƬǋ� ƻƺƾƱƼǋ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ� ƻƼƴƮƺưƴƾ�
ƶ� ƿƸƱƹǈǄƱƹƴǊ� ƮǇƽƺƾǇ� ƬƷǈƮƱƺƷǋƼƹƺƯƺ� ƺƾƼƺƽƾƶƬ)
ǃƬƽƾƴ&� ƺƶƼƿƲƬǊǅƱƵ� ƹƱƽƶƺƷǈƶƺ� ƳƿƭƺƮ&� ƼƱƳƺƼƭƴƼƺ'
ƮƬƹƹǇƵ�ƯƼƱƭƱƹǈ�ƺƽƾƬƱƾƽǋ�ƻƬƼƬƷƷƱƷǈƹǇƸ�ƺƶƶƷǊƳƴ'
ƺƹƹƺƵ�ƻƷƺƽƶƺƽƾƴ5

• ƮƱƼƾƴƶƬƷǈƹƬǋ� ƻƺƾƱƼǋ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ� ǁƬƼƬƶƾƱƼƴƳƿ'
Ʊƾƽǋ� ƯƷƿƭƺƶƴƸƴ� ƶƺƽƾƹǇƸƴ� ƶƬƼƸƬƹƬƸƴ&� ƻƼƴƷƱƯƬ'
ǊǅƴƸ�ƶ�ƺưƹƺƸƿ�ƴƷƴ�ưƮƿƸ�ƺƾưƱƷǈƹǇƸ�ƳƿƭƬƸ(
ƜƬƼƺưƺƹƾƴƾ�ƶƷƬƽƽƴǀƴǂƴƼƿǊƾ�ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƴ�ƻƺ�

ƯƷƿƭƴƹƱ�ƻƬƼƺưƺƹƾƬƷǈƹƺƯƺ�ƶƬƼƸƬƹƬ�ƺƾƹƺƽƴƾƱƷǈƹƺ�ưƷƴ'
ƹǇ�ƶƺƼƹǋ�ƳƿƭƬ4�ƷƱƯƶƴƵ�"ƿƭǇƷǈ�ƶƺƽƾƴ�ưƺ�+)-�ƶƺƼƹǋ#&�ƿƸƱ'
ƼƱƹƹǇƵ� "ƿƭǇƷǈ� ƶƺƽƾƴ� ưƺ� ,)-� ƶƺƼƹǋ#� ƴ� ƾǋƲƱƷǇƵ� "ƿƭǇƷǈ�
ƶƺƽƾƴ� ƭƺƷƱƱ� ,)-� ƶƺƼƹǋ#� U,3W(� ƟƬƶƲƱ� ƴƽƽƷƱưƺƮƬƾƱƷǋƸƴ�
ƻƼƴƹƴƸƬƱƾƽǋ�ƶƷƬƽƽƴǀƴƶƬǂƴǋ�ƻƬƼƺưƺƹƾƴƾƬ�ƻƺ�ƽƾƱƻƱƹƴ�
ƻƺƾƱƼƴ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ&� ƺǂƱƹƴƮƬǊǅƬǋƽǋ� ƻƼƴ� ƻƬƹƺƼƬƸ'
ƹƺƸ�ƺƭƳƺƼƱ�ƹƬ�ƸƱƳƴƬƷǈƹƺƵ�ƴ�ưƴƽƾƬƷǈƹƺƵ�ƻƺƮƱƼǁƹƺƽƾǋǁ�
ƶƺƼƹǋ�ƶƬƲưƺƯƺ�ƳƿƭƬ�ƴ�ƼƬƽƽǃƴƾǇƮƬǊǅƬǋƽǋ�Ʈ�ƻƼƺǂƱƹƾƬǁ�
ƺƾ� ƹƺƼƸƬƷǈƹƺƵ� ƮǇƽƺƾǇ� ƶƺƽƾƴ4� ƷƱƯƶƬǋ� ǜ� 6� ,/�� ƻƺƾƱ'
Ƽƴ�ƶƺƽƾƹƺƵ�ƾƶƬƹƴ&�ƿƸƱƼƱƹƹƬǋ�ǜ�ƺƾ�,/��ưƺ�/*��ƻƺƾƱƼƴ�
ƶƺƽƾƹƺƵ�ƾƶƬƹƴ&�ƾǋƲƱƷƬǋ�ǜ�8�/*��ƻƺƾƱƼƴ�ƶƺƽƾƹƺƵ�ƾƶƬƹƴ�
U,+&,3W(� Ƒ� ƴƽƽƷƱưƺƮƬƹƴƴ&� ƴƳƿǃƬǊǅƱƸ� ƬƹƬƾƺƸƴǃƱƽƶƴƱ�
ƮƳƬƴƸƺƺƾƹƺǄƱƹƴǋ�ƸƱƲưƿ�ƭƺƶƺƮǇƸƴ�ƳƿƭƬƸƴ�ƴ�ƮƱƼǁƹƱ'
ǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƺƵ�ƭǇƷƬ�ƮǇǋƮƷƱƹƬ�ƽƾƬƾƴƽƾƴǃƱƽƶƴ�ƳƹƬ'
ǃƴƸƬǋ�ƼƬƳƹƴǂƬ�ƸƱƲưƿ�ƾƺƷǅƴƹƺƵ�ƽƷƴƳƴƽƾƺƵ�ƑƣƜ�ƴ�ƺƭǆ'
ƱƸƺƸ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ�ƸƱƲưƿ� ƬƷǈƮƱƺƷǋƼƹǇƸ� ƯƼƱƭƹƱƸ� ƴ�
ưƹƺƸ�ƻƬƳƿǁƴ�ǜ�ƽƬƸƬǋ�ƮǇƽƺƶƬǋ�ǃƬƽƾƺƾƬ�ƿƾƺƷǅƱƹƴǋ�ƽƷƴ'
ƳƴƽƾƺƵ�ƺƭƺƷƺǃƶƴ�ƹƬƭƷǊưƬƷƬƽǈ�Ʈ�ƯƼƿƻƻƱ�ƸƬƽƽƴƮƬ�ƶƺƽƾ'
ƹƺƵ�ƾƶƬƹƴ�ƸƱƹƱƱ�.�ƸƸ�U-3W(
ƙƺƲƹƺ� ƽưƱƷƬƾǈ� ƻƼƱưƻƺƷƺƲƱƹƴƱ� ƺ� ƾƺƸ&� ǃƾƺ� ƽƾƱƻƱƹǈ�

ƾǋƲƱƽƾƴ�ƻƬƼƺưƺƹƾƴƾƬ&�Ʈ�ǃƬƽƾƹƺƽƾƴ�ƺƭǆƱƸ�ƻƺƾƱƼƴ�ƶƺƽƾ'
ƹƺƵ�ƾƶƬƹƴ&�ƶƺƼƼƱƷƴƼƿƱƾ�ƽ�ƿƾƺƷǅƱƹƴƱƸ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺ'
Ʒƺǃƶƴ�ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ(�ƏƮƾƺƼƬƸƴ�ƿƽƾƬƹƺƮƷƱ'
ƹƺ&�ǃƾƺ�ƿƾƺƷǅƱƹƴƱ�ƽƷƴƳƴƽƾƺƵ�ƑƣƜ�ƭǇƷƺ�ƽƮǋƳƬƹƺ�ƽ�ƻƬ'
ƾƺƷƺƯƴƱƵ�ƻƬƼƺưƺƹƾƬ&�ƮƶƷǊǃƬǋ�ƯƺƼƴƳƺƹƾƬƷǈƹƿǊ�ƻƺƾƱƼǊ�
ƶƺƽƾƹƺƵ� ƸƬƽƽǇ� "ưƺ� ,)-� ƮǇƽƺƾǇ� ƶƺƼƹǋ#&� ƮƱƼƾƴƶƬƷǈƹǇƱ�
ƶƺƽƾƹǇƱ�ƶƬƼƸƬƹǇ�ƴ�ƻƺƮƼƱƲưƱƹƴǋ�ǀƿƼƶƬǂƴƵ�U,+&�,3&�-,W(�
ƜƺƮǇǄƱƹƹǇƵ�Ƽƴƽƶ�ƿƾƺƷǅƱƹƴǋ�ƽƷƴƳƴƽƾƺƵ�ƹƬƭƷǊưƬƱƾƽǋ�
ƻƼƴ� ƾǋƲƱƷƺƵ� ƻƺƾƱƼƱ� ƶƺƽƾƹƺƵ�ƸƬƽƽǇ&� ƻƼƺƴƽǁƺưƴƾ� ƿƮƱ'
ƷƴǃƱƹƴƱ� ƿƼƺƮƹǋ� ƻƬƾƺƯƱƹƹǇǁ� ƭƬƶƾƱƼƴƵ&� ƻƼƺưƿƶƾƺƮ� ƴǁ�
ƲƴƳƹƱưƱǋƾƱƷǈƹƺƽƾƴ&�Ƭ� ƾƬƶƲƱ�ƮƺƽƻƬƷƴƾƱƷǈƹǇǁ�ǂƴƾƺƶƴ'
ƹƺƮ&�ǃƾƺ�ǋƮƷǋƱƾƽǋ�ƶƺƸƻƼƺƸƱƾƴƼƿǊǅƴƸ�ƽƺƽƾƺǋƹƴƱƸ�ưƷǋ�
ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ�ƻƬƳƿǁƴ(
ƛưƹƬƶƺ&�ƻƬƾƺƷƺƯƴƴ�ƻƬƼƺưƺƹƾƬ�ƸƺƯƿƾ�ƮǇƳǇƮƬƾǈ�ƼƬƳ'

ƷƴǃƹƺƵ�ƽƾƱƻƱƹƴ�ƭƬƳƬƷǈƹƺƱ�ƿƾƺƷǅƱƹƴƱ�ƽƷƴƳƴƽƾƺƵ�ƺƭƺ'
Ʒƺǃƶƴ(�ƜƺǉƾƺƸƿ�ƻƺƷƿǃƱƹƹǇƱ�Ʈ�ƼƱƳƿƷǈƾƬƾƱ�ƼƱƹƾƯƱƹƺƷƺ'
ƯƴǃƱƽƶƺƯƺ�ƴƽƽƷƱưƺƮƬƹƴǋ�ưƬƹƹǇƱ�ƽƷƱưƿƱƾ�ƴƹƾƱƼƻƼƱƾƴ'
ƼƺƮƬƾǈ�ƴ� ƶƬƶ�ƮƺƳƸƺƲƹƺƱ�ƽƮƴưƱƾƱƷǈƽƾƮƺ�ƱƽƾƱƽƾƮƱƹƹƺƵ�
ƼƱƬƶǂƴƴ� ƹƬ� ƹƴƳƶƺưƴǀǀƱƼƱƹǂƴƼƺƮƬƹƹƿǊ� ƴƹǀƱƶǂƴǊ�
ƽƺƽƱưƹƱƯƺ�ƳƿƭƬ&�ǃƾƺƭǇ�ƴƽƶƷǊǃƴƾǈ�ǋƮƷƱƹƴǋ�ƯƴƻƱƼưƴƬƯ'
ƹƺƽƾƴƶƴ�U,-W(
ƜƼƴ� ƬƹƬƷƴƳƱ� ƽƾƱƻƱƹƴ� ƻƺƾƱƼƴ� ƶƺƽƾƹƺƵ� ƸƬƽƽǇ� ƼƬƽ'

ƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ� ƿƾƺƷǅƱƹƴǋ� ƽƷƴƳƴƽƾƺƵ� ƽƺƺƾƮƱƾ'
ƽƾƮƺƮƬƷƬ� ƽƾƱƻƱƹƴ� ƻƺƾƱƼƴ� ƶƺƽƾƴ� ƻƼƴ� ƻƬƼƺưƺƹƾƴƾƱ&� Ƭ�
ƴƸƱƹƹƺ�+.&/�&�,3&/��ƴ�21&3��ưƷǋ�ƷƱƯƶƺƵ&�ƿƸƱƼƱƹƹƺƵ�
ƴ� ƾǋƲƱƷƺƵ� ƽƾƱƻƱƹƴ� ƽƺƺƾƮƱƾƽƾƮƱƹƹƺ(� Ʃƾƴ� ƼƱƳƿƷǈƾƬƾǇ�
ƿƶƬƳǇƮƬǊƾ� ƹƬ� ƼƱƳƶƺƱ� ƿƮƱƷƴǃƱƹƴƱ� ƽƷƴƳƴƽƾƺƵ� ƑƣƜ� ƻƺ�
ƸƱƼƱ�ƻƼƺƯƼƱƽƽƴƼƺƮƬƹƴǋ�ƽƾƱƻƱƹƴ�ƬƷǈƮƱƺƷǋƼƹƺƵ�ƻƺƾƱ'
Ƽƴ�ƶƺƽƾƹƺƵ�ƸƬƽƽǇ�U-*W(
ƀ�ƾƬƵƽƶƴǁ�ƴ�ƶƴƾƬƵƽƶƴǁ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƻƬƼƺưƺƹƾƴƾƺƸ�ǃƬ'

ƽƾƺƾƬ�ƿƾƺƷǅƱƹƴǋ�ƽƺƽƾƬƮƷǋƷƬ�.,��ƴ�.3��ƽƺƺƾƮƱƾƽƾƮƱƹ'
ƹƺ&� ƻƼƴǃƱƸ� ƯƺƼƬƳưƺ� ǃƬǅƱ� ƺƹƬ� ƮƽƾƼƱǃƬƷƬƽǈ� ƿ� ƸƿƲǃƴƹ�
ƽƼƱưƹƱƯƺ� ƮƺƳƼƬƽƾƬ� U,3W(�GZbee^m�G(� ƴ� ƽƺƬƮƾƺƼǇ� Ʈ� ǁƺưƱ�
ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƴǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƺƻƼƱưƱƷƴƷƴ�ƽƼƱư'
ƹǊǊ� ƾƺƷǅƴƹƿ� ƽƷƴƳƴƽƾƺƵ� ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƵ� ƻƬƳƿǁƴ� ƹƬ�
ƿƼƺƮƹƱ� 1&.�ƸƸ� U,.W&� ǃƾƺ� ƽǁƺƲƱ� ƽ� ƼƱƳƿƷǈƾƬƾƬƸƴ� ƼƬƭƺƾǇ�
Jahmabdang�M(�"ƽƼƱưƹƴƱ�ƳƹƬǃƱƹƴǋ�ǜ�/&*���-&3�ƸƸ#�U,+W(
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ƕƹƬǃƱƹƴǋ�ƯƷƿƭƴƹǇ�ƳƺƹưƴƼƺƮƬƹƴǋ�"žƕ#�ƴ�ƻƺƾƱƼƴ�ƶƷƴ'
ƹƴǃƱƽƶƺƯƺ� ƻƼƴƶƼƱƻƷƱƹƴǋ� "ƜſƜ#� ǋƮƷǋǊƾƽǋ� ƺưƹƴƸƴ� ƴƳ�
ƻƺƶƬƳƬƾƱƷƱƵ� ƻƬƼƺưƺƹƾƴƾƬ(� žƕ� ƿƮƱƷƴǃƴƮƬƱƾƽǋ� ƻƺ�ƸƱƼƱ�
ƾƺƯƺ&�ƶƬƶ�ƮƺƷƺƶƹƬ�ƻƱƼƴƺưƺƹƾƬƷǈƹƺƵ�ƽƮǋƳƶƴ�ƻƺƽƾƱƻƱƹƹƺ�
ƼƬƳƼƿǄƬǊƾƽǋ&� Ƭ� ƬƷǈƮƱƺƷǋƼƹƬǋ� ƶƺƽƾǈ� ƼƱƳƺƼƭƴƼƿƱƾƽǋ� Ʈ�
ƶƺƼƼƱƷǋǂƴƴ�ƽ�ƜſƜ(�ƐƺƷƱƱ�ƮǇƽƺƶƴƱ�ƳƹƬǃƱƹƴǋ�žƕ�ƴ�ƜſƜ�
ƺƾƼƬƲƬǊƾ�ƶƷƴƹƴǃƱƽƶƴ�ƭƺƷƱƱ�ƽƱƼǈƱƳƹƺƱ�ƾƱǃƱƹƴƱ�ƻƬƼƺ'
ưƺƹƾƴƾƬ(� ƞƼƱưƹƴƱ� ƳƹƬǃƱƹƴǋ� ƯƷƿƭƴƹǇ� ƳƺƹưƴƼƺƮƬƹƴǋ� ƴ�
ƻƺƾƱƼƴ�ƶƷƴƹƴǃƱƽƶƺƯƺ�ƻƼƴƶƼƱƻƷƱƹƴǋ�ƭǇƷƴ�ưƺƽƾƺƮƱƼƹƺ�
ƮǇǄƱ� ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƿƾƺƷǅƱƹƹƺƵ� ƽƷƴƳƴƽƾƺƵ�ƑƣƜ&� ǃƱƸ�
ƿ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƹƺƼƸƬƷǈƹƺƵ� ƽƷƴƳƴƽƾƺƵ� ƺƭƺƷƺǃƶƺƵ&� ǃƾƺ�
ƽƮƴưƱƾƱƷǈƽƾƮƿƱƾ�ƺ�ƭƺƷƱƱ�ƻƷƺǁƺƸ�ƻƬƼƺưƺƹƾƬƷǈƹƺƸ�ƽƾƬ'
ƾƿƽƱ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƿƾƺƷǅƱƹƴƱƸ�ƽƷƴƳƴƽƾƺƵ&�ǃƱƸ�ƿ�ƭƺƷǈ'
ƹǇǁ�ƽ�ƴƹƾƬƶƾƹƺƵ�ƸƱƸƭƼƬƹƺƵ�U-*W(

ƒƨƒƜƓƨ
ƞƾƺƸƬƾƺƷƺƯƴǃƱƽƶƴƱ� ƳƬƭƺƷƱƮƬƹƴǋ&� Ƭ� Ʈ� ǃƬƽƾƹƺƽƾƴ�

ǁƼƺƹƴǃƱƽƶƴƵ� ƻƬƼƺưƺƹƾƴƾ&� ƹƱƯƬƾƴƮƹƺ� ƽƶƬƳǇƮƬǊƾƽǋ� ƹƱ�
ƾƺƷǈƶƺ�ƹƬ� ƳưƺƼƺƮǈƱ�ƻƺƷƺƽƾƴ�ƼƾƬ&� ƹƺ�ƴ�ƽƻƺƽƺƭƹǇ�ƭǇƾǈ�

ƻƺǃƮƺƵ� ưƷǋ� ƻƬƾƺƷƺƯƴƴ� ƹƱƶƺƾƺƼǇǁ� ƘƛƝ'ƺƼƯƬƹƺƮ&� ƾƱƸ�
ƽƬƸǇƸ�ưƬƮƬǋ�ƮƺƳƸƺƲƹƺƽƾǈ�ƼƬƳƮƴƾƴǋ�ƺưƺƹƾƺƯƱƹƹƺƯƺƸƿ�
ƮƱƼǁƹƱǃƱƷǊƽƾƹƺƸƿ�ƽƴƹƿƽƴƾƿ(
ƕƹƬǃƱƹƴǋ�ƾƺƷǅƴƹǇ�ƤƹƱƵưƱƼƺƮƺƵ�ƸƱƸƭƼƬƹǇ�ƹƬƻƼǋ'

ƸƿǊ�ƶƺƼƼƱƷƴƼƿǊƾ�ƽ�ƹƬƷƴǃƴƱƸ�ƻƬƾƺƷƺƯƴƵ�ƻƬƼƺưƺƹƾƬ(�Ɯƺ�
ƸƱƼƱ� ƻƬƾƺƷƺƯƴǃƱƽƶƺƵ� ƶƼƬƱƮƺƵ� ƻƺƾƱƼƴ� ƶƺƽƾƹƺƵ� ƾƶƬƹƴ�
ǉƾƬ�ƳƬƮƴƽƴƸƺƽƾǈ�ƽƾƬƹƺƮƴƾƽǋ�ƮƽƱ�ƭƺƷƱƱ�ƳƹƬǃƴƸƺƵ(
ƚƱƺƭǁƺưƴƸƺ�ƽƺǃƱƾƬƹƴƱ�ƶƷƴƹƴǃƱƽƶƺƯƺ�ƽƾƺƸƬƾƺƷƺƯƴ'

ǃƱƽƶƺƯƺ� ƺƭƽƷƱưƺƮƬƹƴǋ� ƴ� ƼƱƹƾƯƱƹƺƷƺƯƴǃƱƽƶƺƯƺ� ƴƽƽƷƱ'
ưƺƮƬƹƴǋ� "ſƟ&� ſƘſƟ#� ưƷǋ� ưƴǀǀƱƼƱƹǂƴƬƷǈƹƺƵ� ưƴƬƯƹƺ'
ƽƾƴƶƴ� ƺưƺƹƾƺƯƱƹƹƺƯƺ� ƽƴƹƿƽƴƾƬ(� ƟƬƶƲƱ� ƻƼƬƶƾƴƶƿǊǅƴƸ�
ƮƼƬǃƬƸ�ƹƱƺƭǁƺưƴƸƺ�ƻƼƴƹƴƸƬƾǈ�Ʈƺ�ƮƹƴƸƬƹƴƱ�ƾƺƾ�ǀƬƶƾ&�
ǃƾƺ�ƺưƺƹƾƺƯƱƹƹǇƵ�ƯƬƵƸƺƼƴƾ�ƺƾƷƴǃƬƱƾƽǋ�ƻƺ�ƽƮƺƱƵ�ƻƬƾƺ'
ǀƴƳƴƺƷƺƯƴƴ&�ƸƴƶƼƺƭƴƺƷƺƯƴƴ�ƴ�ƷƱǃƱƹƴǊ�ƻƺ�ƽƼƬƮƹƱƹƴǊ�
ƽ� ƼƴƹƺƯƱƹƹǇƸ� ƽƴƹƿƽƴƾƺƸ(� ƟƬƶƴƸ� ƺƭƼƬƳƺƸ&� ƺƻƼƱưƱƷƱ'
ƹƴƱ�ƽƾƺƸƬƾƺƷƺƯƴǃƱƽƶƺƵ�ǉƾƴƺƷƺƯƴƴ�ƴƸƱƱƾ�ƮƬƲƹƺƱ�ƳƹƬ'
ǃƱƹƴƱ�ưƷǋ� ƻƼƬƮƴƷǈƹƺƯƺ� ƷƱǃƱƹƴǋ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƯƬƵƸƺ'
ƼƴƾƬ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4

+(�Nl^iho&�F(�G(&�Nl^ihoZ&�?(�F(&� �Nl^iho&�;(�F(�J^kbh]hgmbmbl4�Z�eh\Ze�

_h\nl�h_�l^kbhnl�ikh[e^fl�"ebm^kZmnk^�k^ob^p#(�J^kbh]hgmb\l(�,*+.5+3�"-#4�

-'0�

,(�Fndbgrda&�F(�G(&�Ekn`ehoZ&�H(�P(�=akhgb\�`^g^kZebs^]�i^kbh]hgmbmbl(�

JZkm�C(�Gh]^kg�ob^p�h_�^mbheh`r�Zg]�iZmah`^g^lbl(�Gh]^kg�m^\agheh`b^l�

bg�f^]b\bg^(�,*++4+(�

-(�Fndbgrda&�F(�G(&�Ekn`ehoZ&�H(�P(�=akhgb\�`^g^kZebs^]�i^kbh]hgmbmbl(�

JZkm� CC(� Gh]^kg� f^mah]l� h_� mk^Zmf^gm� Zg]� ik^o^gmbhg(� Gh]^kg�

m^\agheh`b^l�bg�f^]b\bg^(�,*++4,

.(�<hf^eb&�M(L(&�<kZglm^mm^k&�<(@(&� CP�Zg]�@^k`nlhg&�<(D(�@k^jn^g\r�

h_� Z� ]^gmZe� lhnk\^� _hk� Z\nm^� fZqbeeZkr� lbgnlbmbl(� Na^� FZkrg`hl\hi^&(�

,**35�++34�/2*'/2.(�

/(�FZmabrZ�PH&�Ehem^�;J&�Ehem^�L;&�Gh]r�>L(�;gZerlbl�h_�Zllh\bZmbhg�
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ƿƹƴƮƱƼƽƴƾƱƾ�ưƼƿƲƭǇ�ƹƬƼƺưƺƮ��"Ɲƀƒƚ#&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ(
,ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ�

�ƒƬƯƱƽƾƬƹƽƶƴƵ�ƯƺƽƿưƬƼƽƾƮƱƹƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƿƹƴƮƱƼƽƴƾƱƾ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�
ƠƱưƱƼƬǂƴƴ&�ƙƬǁƬǃƶƬƷƬ&�Ɲƺƽƽƴǋ(
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AUTHOR INFORMATION:
Sn(;(�A^g^kZehoZ1�ǜ�lmn]^gm(
J(M(�EhglmZgmbghoZ1�ǜ�lmn]^gm(
;eb�;lak_1�ǜ�lmn]^gm(
;(P(�ThkrZg1�ǜ�Ja(>(&�;llh\bZm^�Jkh_^llhk&�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr(
;(M(�EZkgZ^oZ1�ǜ�Ja(>&�M^gbhk�F^\mnk^k�h_�ma^�>^iZkmf^gm�h_�Na^kZi^nmb\�>^gmblmkr&�IL=C>�C>4�****'***,'+0-+'/..*(
Ea(I(�IfZkhoZ2�ǜ�Ja(>&�B^Z]�h_�ma^�>^iZkmf^gm�h_�JkhiZ^]^nmb\�Zg]�Jk^o^gmbo^�>^gmblmkr(
C(;(�Phkhgho1�ǜ�>h\mhk�h_�G^]b\Ze�M\b^g\^l&�Jkh_^llhk�h_�ma^�>^iZkmf^gm�h_�Jkhlmah]hgmb\�>^gmblmkr(
1J^hie^l!�@kb^g]labi�Ogbo^klbmr�h_�LnllbZ�"LO>H�Ogbo^klbmr#&�Ghl\hp&�LnllbZ(
,>Z`^glmZg�MmZm^�G^]b\Ze�Ogbo^klbmr&�GZdaZ\adZeZ&�LnllbZ(

ƅƽƽƿƴƷƼưǀǉ�ƴƺǍ�ÚƲǍƶƷ�Ú�ưƲǀƽƿưƻƷ�)�=hhk]bgZm^l�_hk�\hffngb\Zmbhg�pbma�Znmahkl4�
ƃåƻåƾƯƹƼƱƯ�ƭ(Ɣ(�)�Sn(;(�A^g^kZehoZ&�?'fZbe4�A^g^kZehoZYrZ:kn]g(ngbo^klbmr
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Intensity of development of somatic diseases 
of children's population in Kizlyar and Khasavyurt 
and cancer incidence

© F.I. Osmanova, I.N. Osmanov, T.F. Kosyreva
RUDN University, Moscow, Russia

Abstract:
Aim.�Mmn]r�h_�ma^�]^o^ehif^gm�h_�lhfZmb\�Zg]�hg\heh`b\Ze�]bl^Zl^l�Zg]�ma^�lmZm^�h_�ma^�]^gmhZeo^heZk�lrlm^f�Zl�Zg�
bg]b\Zmhk�h_�lhfZmb\�a^Zema�hg�ma^�^qZfie^�h_�ma^�\bmr�h_�EbserZk�"Z�\bmr�h_�^\heh`b\Ze�mkhn[e^#�Zg]�ma^�\bmr�h_�EaZlZornkm�
"^\heh`b\Ze�p^ee'[^bg`#(
Materials and methods.�Nh�]^m^kfbg^�ma^�a^Zema�lmZmnl�h_�\abe]k^g�Zg]�ma^bk�fhma^kl&�Z�lnko^r�pZl�\hg]n\m^]�h_�+*+/�
\abe]k^g�Zg]� "hk#� ma^bk� iZk^gml� "mak^^�Z`^�`khnil�h_� ma^� lmn]r#&� h_�pab\a�/,2�p^k^�`bkel� Zg]�.21�p^k^�[hrl&� Zg]� _hk�
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\hfiZkblhg&�/.,�\abe]k^g�Z`^]�,'+1�r^Zkl�bg�ma^�\bmr�h_�EaZlZornkm�"^\heh`b\Ze�p^ee'[^bg`#�ghkma^kg�shg^�h_�>Z`^lmZg(�
JZmb^gm� l^e^\mbhg�\kbm^kbZ4� +#� b]^gmb\Ze� Zk^Z�h_� k^lb]^g\^� "EbserZk&�EaZlZornkm#5� ,#� \abe]k^g�h_� ik^l\ahhe� Z`^� _khf�,'0�
r^Zkl�"+&�,&�-�a^Zema�`khnil�bg�ma^�Z[l^g\^�h_�lhfZmb\�]bl^Zl^l�bg�ln['�Zg]�]^\hfi^glZm^]�_hkfl#&�.�a^Zema�`khnil�pbma�
\akhgb\�lhfZmb\�]bl^Zl^l�Zg]�\hg`^gbmZe�fZe_hkfZmbhgl5�-#�=abe]k^g�Zm�ma^�Z`^�h_�ma^�i^kbh]�h_�\aZg`^Z[e^�h\\enlbhg�
_khf�1�mh�+-�r^Zkl�he]&�+'.�a^Zema�`khnil5�.#�=abe]k^g�Z`^]�+.�mh�+1�r^Zkl�h_�i^kfZg^gm�h\\enlbhg&�+'.�a^Zema�`khnil(
Results.�;\\hk]bg`�mh�Z�lmn]r�h_�l\ahhe\abe]k^g�Z`^]�1�mh�+1�r^Zkl�bg�ma^�\bmr�h_�EbserZk&�.1(+��h_�\abe]k^g�pbma�aZ[bmnZe�
fhnma�[k^Zmabg`�hk�fbq^]�[k^Zmabg`(�Cg_Zgmbe^�mri^�h_�lpZeehpbg`�bg�\abe]k^g�pZl�_hng]�bg�,-(2��h_�\Zl^l(�PbheZmbhg�h_�
ihlmnk^�bg�\abe]k^g�pZl�h[l^ko^]�bg�,3��h_�\Zl^l&�pabe^�bg�\abe]k^g�_khf�ma^�\bmr�h_�EaZlZornkm&�mabl�mri^�h_�obheZmbhg�
pZl�h[l^ko^]�hger� bg�+*(/��h_�\Zl^l(�Na^�fZbg� eh\ZebsZmbhgl�h_�fZeb`gZgm�g^hieZlfl� bg� ma^�fZe^�ihineZmbhg�Zk^� ma^�
k^libkZmhkr�hk`Zgl&�lmhfZ\a&�ldbg&�[eZ]]^k&�ebi5�bg�ma^�lmkn\mnk^�h_�hg\heh`b\Ze�fhk[b]bmr�bg�ma^�_^fZe^�ihineZmbhg&�ma^�
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Таблица 1. Интенсивность развития заболеваний детского населения г. Кизляр по 
отношению к детскому населению г.Хасавюрт по Республике Дагестан (в %) (Р d 0,05).

Table 1. The intensity of the development of diseases of the child population in the city of Kizlyar in 
relation to the child population in the city of Khasavyurt in the Republic of Dagestan (in%) (P d 0.05).
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ƾƬƾǇ� ƬƹƬƷƴƳƬ� ƸƱưƴǂƴƹƽƶƴǁ� ƶƬƼƾ� ưƱƾƽƶƺƯƺ� ƹƬƽƱƷƱƹƴǋ�
Ư(�ơƬƽƬƮǊƼƾ�ƻƺƶƬƳƬƷ�ƼƱƳƿƷǈƾƬƾǇ&�ƺƾƷƴǃƹǇƱ�ƺƾ�ƻƺƷƿǃƱƹ'
ƹǇǁ� ƼƬƹƱƱ� ƼƱƳƿƷǈƾƬƾƺƮ(� ƟƬƶ&� ƮƼƺƲưƱƹƹǇƱ� ƬƹƺƸƬƷƴƴ� ƿ�
ưƱƾƱƵ�Ʈ�ƮƺƳƼƬƽƾƱ�ưƺ�1�ƷƱƾ�ƮƺƳƼƬƽƾƬƱƾ�ƱƲƱƯƺưƹƺ�ƺƾ�*&/��
ưƺ�*&1��ƹƬ�+***�ƹƬƽƱƷƱƹƴǋ5�ƺƼƯƬƹƺƮ�ƶƼƺƮƺƺƭƼƬǅƱƹƴǋ�
ƺƾ�*&1��ưƺ�*&2�&�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ�ƺƾ�*&/��ưƺ�
*&3�(�ƞƹƴƲƬƱƾƽǋ�ƳƬƭƺƷƱƮƬƱƸƺƽƾǈ�ǉƹưƺƶƼƴƹƹƺƵ�ƽƴƽƾƱ'
ƸǇ� ƺƾ� 3*&3�� ưƺ� *&-�&� ƹƺƮƺƺƭƼƬƳƺƮƬƹƴǋ� ǜ� ƺƾ� +&-�� ưƺ�
*&.5� ƺƼƯƬƹƺƮ� ƶƼƺƮƺƺƭƼƬǅƱƹƴǋ�ǜ� ƺƾ� *&.1��ưƺ� *&-,�(� ƀ�
ưƱƾƱƵ�ǄƶƺƷǈƹƺƯƺ�ƮƺƳƼƬƽƾƬ�Ư(�ơƬƽƬƮǊƼƾ�ƺƾƸƱǃƱƹƺ�ƹƱƽƿ'
ǅƱƽƾƮƱƹƹƺƱ�ƽƹƴƲƱƹƴƱ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƴǅƱƮƬƼƴƾƱƷǈƹƺƵ�
ƽƴƽƾƱƸǇ�ƽ�*&/��ưƺ�*&.��ƴ�ƳƿƭƺǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ�ƽ�
*&/��ưƺ�*&.�(
ƞƹƴƲƬƱƾƽǋ� ƶƺƷƴǃƱƽƾƮƺ�ƺƻƿǁƺƷƱƵ� ƿ�ưƱƾƱƵ�ƽ� *&0��ưƺ�

*&.�&�Ƭ�ƾƬƶƲƱ�ƳƬƭƺƷƱƮƬƹƴǋ�ǉƹưƺƶƼƴƹƹƺƵ�ƽƴƽƾƱƸǇ�ƽ�*&�
2�� ưƺ� *&/�(� ƑƽƱ� ƽƮƱưƱƹƴǋ� ƻƺ� ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ� ƮǇƼƬ'
ƲƱƹǇ�ƺƾƹƺƽƴƾƱƷǈƹǇƸƴ�ƻƺƶƬƳƬƾƱƷǋƸƴ�"Ʈ�ƼƬƽǃƱƾƱ�ƹƬ�+**�
ƾǇƽ(�ƹƬƽƱƷƱƹƴǋ#&�ƶƺƾƺƼǇƵ�ƼƬƽƽǃƴƾǇƮƬƷƽǋ�ưƱƷƱƹƴƱƸ�ƺƭ'
ǅƱƯƺ�ǃƴƽƷƬ�ƽƷƿǃƬƱƮ�"L#�ƹƬ�ǃƴƽƷƱƹƹƺƽƾǈ�ƹƬƽƱƷƱƹƴǋ�"H#�ƴ�
ƿƸƹƺƲƱƹƴƱƸ�ƼƱƳƿƷǈƾƬƾƬ�ƹƬ�+**�***4�=�7�L)H�R�+*****(�
ƀ� ƯƺƼƺưƽƶƺƯƺ� ƹƬƽƱƷƱƹƴǋ� ƺƹƶƺƳƬƭƺƷƱƮƬƱƸƺƽƾǈ� Ʈ� ƼƱ'
ƽƻƿƭƷƴƶƱ� ƒƬƯƱƽƾƬƹ� ƻƼƱƺƭƷƬưƬƱƾ� ƹƬư� ƽƱƷǈƽƶƴƸ(� ƜƼƴ�
ƻƼƺƮƱưƱƹƴƴ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƴ� ƬƹƬƷƴƳƿ� ƽƾƬƾƴƽƾƴǃƱƽƶƴǁ�
ưƬƹƹǇǁ�ƸǇ�ƮǇǋƮƴƷƴ�ƯƺƼƺưƬ�ƼƱƽƻƿƭƷƴƶƴ�ƽ�ƹƬƴƭƺƷƱƱ�ƮǇ'
ƽƺƶƴƸƴ� ƻƺƶƬƳƬƾƱƷǋƸƴ� ƺƹƶƺƳƬƭƺƷƱƮƬƱƸƺƽƾƴ4� ſƴƳƷǋƼ�
",-/&/#&� ſƴƳƴƷǊƼƾ� "+0/&,#&� ƒƬƯƱƽƾƬƹƽƶƴƱ� ƛƯƹƴ� "+02&+#&�
ƐƿƵƹƬƶƽƶ�"+./&*#�"ƾƬƭƷ(�,#(
ƖƹƾƱƹƽƴƮƹǇƵ�ƻƺƶƬƳƬƾƱƷǈ�ƳƬƭƺƷƱƮƬƱƸƺƽƾƴ�ƳƷƺƶƬǃƱ'

ƽƾƮƱƹƹǇƸƴ�ƹƺƮƺƺƭƼƬƳƺƮƬƹƴǋƸƴ�ƿ�ưƱƾƱƵ�ƺƾ�,'ǁ�ưƺ�+1�ƷƱƾ�
ƸƬƶƽƴƸƬƷƱƹ�Ʈ�ƯƺƼƺưƱ�ſƴƳƷǋƼ(�Ƒ�Ư(�ơƬƽƬƮǊƼƾƱ�ǉƾƺƾ�ƻƺƶƬ'
ƳƬƾƱƷǈ�ƹƱ�ƽƿǅƱƽƾƮƱƹƱƹ�"ƾƬƭƷ(�-#(�ƀ�ƯƺƼƺưƽƶƺƯƺ�ƹƬƽƱƷƱ'
ƹƴǋ�ưƺƸƴƹƴƼƺƮƬƷƴ�ƽƷƱưƿǊǅƴƱ�ƹƺƳƺƷƺƯƴǃƱƽƶƴƱ�ǀƺƼƸǇ�
ƷƺƶƬƷƴƳƬǂƴƴ� ƶƬƶ� ǜ� ƶƺƲƬ&� ƺƼƯƬƹǇ� ưǇǁƬƹƴǋ&� ƸƺƷƺǃƹƬǋ�
ƲƱƷƱƳƬ&� ƲƱƷƿưƺƶ&� ƶƼƺƮǈ� ƴ� ƷƴƸǀƬ&� ƻƱǃƱƹǈ� ƴ� ƲƱƷǃƹǇƵ�
ƻƿƳǇƼǈ(� ƞƾƼƿƶƾƿƼǇ� ƺƹƶƺƳƬƭƺƷƱƮƬƱƸƺƽƾƴ� ƸƿƲƽƶƺƯƺ� ƴ�
ƲƱƹƽƶƺƯƺ� ƹƬƽƱƷƱƹƴǋ� ƹƱƽƶƺƷǈƶƺ� ƼƬƳƷƴǃƬƷƬƽǈ(� ƛƽƹƺƮ'
ƹǇƱ�ƷƺƶƬƷƴƳƬǂƴƴ�ƳƷƺƶƬǃƱƽƾƮƱƹƹǇǁ�ƹƺƮƺƺƭƼƬƳƺƮƬƹƴƵ�ƿ�
ƸƿƲƽƶƺƯƺ�ƹƬƽƱƷƱƹƴǋ�ǜ�ƺƼƯƬƹǇ�ưǇǁƬƹƴǋ&�ƲƱƷƿưƺƶ&�ƶƺƲƬ&�
ƸƺǃƱƮƺƵ�ƻƿƳǇƼǈ&�ƯƿƭƬ5�Ʈ�ƽƾƼƿƶƾƿƼƱ�ƺƹƶƺƳƬƭƺƷƱƮƬƱƸƺ'
ƽƾƴ�ƲƱƹƽƶƺƯƺ�ƹƬƽƱƷƱƹƴǋ�ƹƬƴƭƺƷǈǄƱƱ�ǃƴƽƷƺ�ƭƺƷǈƹǇǁ�ƽ�
ƹƺƮƺƺƭƼƬƳƺƮƬƹƴǋƸƴ�ƸƺƷƺǃƹƺƵ� ƲƱƷƱƳǇ&� ƶƺƲƴ&� ƷƴƸǀƬ'
ƾƴǃƱƽƶƺƵ�ƴ�ƶƼƺƮƱƾƮƺƼƹƺƵ�ƾƶƬƹƴ&�ǄƱƵƶƴ�ƸƬƾƶƴ&�ƲƱƷƿưƶƬ(�
ƀ� ƹƬƽƱƷƱƹƴǋ� "ƻƱƼƴƺư� ƻƺƽƾƺǋƹƹƺƯƺ� ƻƼƴƶƿƽƬ#� ƺƾƸƱǃƱƹƺ�
ƽƿǅƱƽƾƮƱƹƹƺƱ�ƽƹƴƲƱƹƴƱ�ƺƻƿǁƺƷƱƵ�ƽ�*&2��ưƺ�*&�.��ƴƳ�
+***�ƺƭƽƷƱưƺƮƬƹƹǇǁ&�ǉƹưƺƶƼƴƹƹƺƵ�ƽƴƽƾƱƸǇ�ƽ�*&/��ưƺ�

*&�.�&�ƳƬƭƺƷƱƮƬƹƴǋ�ƶƼƺƮƴ�ƽ�*&,��ưƺ�*&+�(�ƜƺƷƿǃƱƹƹǇƱ�
ƼƱƳƿƷǈƾƬƾǇ� ƻƺưƾƮƱƼƲưƬǊƾ� ƹƬƷƴǃƴƱ� ƴ� ǀƬƶƾ� ƼƬƳƮƴƾƴǋ�
ƽƺƸƬƾƴǃƱƽƶƴǁ� ƳƬƭƺƷƱƮƬƹƴƵ� ƴ� ƳƬƭƺƷƱƮƬƹƴƵ� ƳƿƭƺǃƱ'
ƷǊƽƾƹƺƵ�ƽƴƽƾƱƸǇ�ƺƾ�ƹƱƭƷƬƯƺƻƼƴǋƾƹǇǁ�ǀƬƶƾƺƼƺƮ�ƼƱƯƴ'
ƺƹƬ�ƻƼƺƲƴƮƬƹƴǋ(�ƑƽƱ�ƻƺƶƬƳƬƾƱƷƴ�ƻƺ�Ư(�ơƬƽƬƮǊƼƾ�ƹƴƲƱ�
ưƬƹƹǇǁ�Ư(�ſƴƳƷǋƼ�Ʈ�,�ƼƬƳƬ(
ƛưƹƺƵ� ƴƳ� ǁƬƼƬƶƾƱƼƴƽƾƴƶ� ƽƺƽƾƺǋƹƴǋ� ƳưƺƼƺƮǈǋ� ƹƬ'

ƽƱƷƱƹƴǋ� ǋƮƷǋƱƾƽǋ� ǃƬƽƾƺƾƬ� ƮƼƺƲưƱƹƹǇǁ� ƻƺƼƺƶƺƮ� ƼƬƳ'
Ʈƴƾƴǋ�ǃƱƷƺƮƱƶƬ(�Ƒ�Ɲƺƽƽƴƴ�ƱƲƱƯƺưƹƺ�ƻƺǋƮƷǋǊƾƽǋ�ƺƾ�-&/�
ưƺ� /� ƾǇƽǋǃ� ưƱƾƱƵ&� ƴƳ� ƶƺƾƺƼǇǁ� ƭƺƷƱƱ� /*�� ƻƬǂƴƱƹƾǇ� ƽ�
ƮƼƺƲưƱƹƹǇƸƴ�ƺưƹƺƽƾƺƼƺƹƹƴƸƴ�ƼƬƽǅƱƷƴƹƬƸƴ�ƮƱƼǁƹƱƵ�
ƯƿƭǇ� ƴ� ƹƱƭƬ(� ƞƼƱưƴ�ǀƬƶƾƺƼƺƮ� ƼƴƽƶƬ� ƼƺƲưƱƹƴǋ� ưƱƾƱƵ�
ƽ� ƻƺƼƺƶƬƸƴ� ƺƾƸƱǃƱƹǇ� ƮƴƼƿƽƹǇƱ� ƴƹǀƱƶǂƴƴ&� ƾƺƶƽƴƶƺƳ&�
ƽƾƼƱƽƽƺƮǇƱ� ƽƴƾƿƬǂƴƴ� ƸƬƾƱƼƴ� Ʈƺ� ƮƼƱƸǋ� ƭƱƼƱƸƱƹƹƺ'
ƽƾƴ(�ƕƹƬǃƴƾƱƷǈƹǇƸ�ǀƬƶƾƺƼƺƸ�ƼƴƽƶƬ�ƼƺƲưƱƹƴǋ�ưƱƾƱƵ�ƽ�
ƬƹƺƸƬƷƴǋƸƴ�ǋƮƷǋƱƾƽǋ�ǁƬƼƬƶƾƱƼ�ƱƯƺ�ưƱǋƾƱƷǈƹƺƽƾƴ&�ƾƬƶ�
ƶƬƶ�ƽƼƱưƬ�ƺƭƴƾƬƹƴǋ�Ʈƺ�ƮƼƱƸǋ�ƼƬƹƹƴǁ�ƽƼƺƶƺƮ�ƭƱƼƱƸƱƹ'
ƹƺƽƾƴ�ƺƶƬƳǇƮƬƱƾ�ƺǅƿƾƴƸƺƱ�ƳƹƬǃƱƹƴƱ(�ƚƬ�ƻƱƼƮƺƸ�ƸƱƽƾƱ�
ƭƺƷǈǄƱ�ƮƽƱƯƺ�ƼƺƲưƬǊƾƽǋ�ưƱƾƴ�ƽ�ƬƹƺƸƬƷƴǋƸƴ�ƿ�ƼƬƭƺƾ'
ƹƴƶƺƮ� ƽƱƷǈƽƶƺƯƺ� ǁƺƳǋƵƽƾƮƬ&� ƮƺưƴƾƱƷƱƵ� ƴ� ƼƬƭƺƾƹƴƶƺƮ�
ǁƴƸƴǃƱƽƶƺƵ�ƻƼƺƸǇǄƷƱƹƹƺƽƾƴ&�ǃƾƺ�ƻƺưƾƮƱƼƲưƬƱƾ�ǀƬƶƾ�
ƮƷƴǋƹƴǋ� ƺƶƼƿƲƬǊǅƱƵ� ƽƼƱưǇ� ƹƬ� ƮƹƿƾƼƴƿƾƼƺƭƹƺƱ� ƼƬƳ'
ƮƴƾƴƱ�ƼƱƭƱƹƶƬ(�ƑƼƺƲưƱƹƹƬǋ�ƼƬƽǅƱƷƴƹƬ�ƹƱƭƬ�ƺƶƬƳǇƮƬ'
Ʊƾ�ƭƺƷǈǄƺƱ�ƮƷƴǋƹƴƱ�ƹƬ�ǀƺƼƸƴƼƺƮƬƹƴƱ�ƳƿƭƺǃƱƷǊƽƾƹƺƵ�
ƽƴƽƾƱƸǇ�ƼƱƭƱƹƶƬ(�ƚƱƿƶƷƺƹƹǇƵ�Ƽƺƽƾ�ǃƬƽƾƺƾǇ�ƮƽƾƼƱǃƬ'
ƱƸƺƽƾƴ� ƮƼƺƲưƱƹƹǇǁ� ƻƺƼƺƶƺƮ� ƼƬƳƮƴƾƴǋ� ǃƱƷǊƽƾƹƺ'Ʒƴ'
ǂƱƮƺƵ�ƺƭƷƬƽƾƴ&�ƻƺƮǇǄƱƹƴƱ�ƾƼƱƭƺƮƬƹƴƵ�ƶ�ƼƱƳƿƷǈƾƬƾƬƸ�
ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ� ƷƱǃƱƹƴǋ&� ǃƬƽƾǇƱ� ƹƱƿưƺƮƷƱƾƮƺƼƴ'
ƾƱƷǈƹǇƱ�ƼƱƳƿƷǈƾƬƾǇ�ƴƽƻƼƬƮƷƱƹƴǋ�ƮƼƺƲưƱƹƹǇǁ�ƬƹƺƸƬ'
ƷƴƵ�ƼƬƳƮƴƾƴǋ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƴ�ƮƾƺƼƴǃƹǇǁ�ƻƺƽƷƱƺƻƱ'
ƼƬǂƴƺƹƹǇǁ�ưƱǀƺƼƸƬǂƴƵ�ƺƽƾƬƮƷǋǊƾ�ƻƼƺƭƷƱƸƿ�ƺƻƾƴƸƴ'
ƳƬǂƴƴ�ưƴƬƯƹƺƽƾƴƶƴ�ƴ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƯƺ�ƷƱǃƱƹƴǋ�ưƱƾƱƵ�
ƽ� ƮƼƺƲưƱƹƹǇƸ� ƹƱƽƼƬǅƱƹƴƱƸ� ƺƽƺƭƱƹƹƺ� ƬƶƾƿƬƷǈƹƺƵ(�
ƕƬƭƺƷƱƮƬƹƴǋ� ƾƮƱƼưǇǁ� ƾƶƬƹƱƵ� ƳƿƭƺƮ&� ƹƱưƺƽƾƬƾƺǃƹƬǋ�
ƯƴƯƴƱƹƬ� ƻƺƷƺƽƾƴ� ƼƾƬ&� ƻƼƺưƺƷƲƴƾƱƷǈƹƺƱ� ƹƺǄƱƹƴƱ� ƺƼ'
ƾƺưƺƹƾƴǃƱƽƶƴǁ� ƬƻƻƬƼƬƾƺƮ&� ƴǁ� ǃƬƽƾǇƱ� ƻƱƼƱƭƬƳƴƼƺƮƶƴ�
ƻƼƴƮƺưǋƾ�ƶ�ƳƹƬǃƴƾƱƷǈƹƺƸƿ�ƼƬƳƼƿǄƱƹƴǊ�ƶƺƼƺƹƺƶ�ƳƿƭƺƮ�
ƶ� +/'+0� ƯƺưƬƸ(�ƒƷƴƾƱƷǈƹǇƵ�ƻƼƺǂƱƽƽ� ƺƼƾƺưƺƹƾƴǃƱƽƶƴǁ�
ƸƱƼƺƻƼƴǋƾƴƵ� ƻƼƱƼǇƮƬƱƾƽǋ� ƸƹƺƯƺǉƾƬƻƹǇƸ� ǁƴƼƿƼƯƴǃƱ'
ƽƶƴƸ�ƷƱǃƱƹƴƱƸ�Ʈ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ƺƭƷƬƽƾƴ�ƭƱƳ�ƿǃƱƾƬ�
ƼƱƾƱƹǂƴƺƹƹƺƯƺ�ƻƱƼƴƺưƬ&�ƻƺǉƾƺƸƿ�ƮǇƼƬƲƱƹƹƺƽƾǈ�Ƴƿƭƺ'
ǃƱƷǊƽƾƹǇǁ�ƬƹƺƸƬƷƴƵ�ƹƬƼƬƽƾƬƱƾ&�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƱ�ƷƱ'
ǃƱƹƴƱ�ƸƹƺƯƴǁ�ƻƬǂƴƱƹƾƺƮ�ƺƶƬƳǇƮƬƱƾƽǋ�ƹƱǉǀǀƱƶƾƴƮƹǇƸ�
ƴ�ƳƬƶƬƹǃƴƮƬƱƾƽǋ�ƻƼƺƾƱƳƴƼƺƮƬƹƴƱƸ(
ƜƼƴ� ƺƭƽƷƱưƺƮƬƹƴƴ� ưƱƾƱƵ� ƽ� ƮƼƺƲưƱƹƹƺƵ� ƼƬƽǅƱƷƴ'

ƹƺƵ� ƮƱƼǁƹƱƵ� ƯƿƭǇ� ƴ� ƹƱƭƬ� ƿƽƾƬƹƺƮƷƱƹ� ƹƴƳƶƴƵ� ƿƼƺƮƱƹǈ�
ƯƴƯƴƱƹǇ�ƻƺƷƺƽƾƴ�ƼƾƬ(�ſƷƴƹƴǃƱƽƶƴƱ�ƹƬƭƷǊưƱƹƴǋ�ƻƺƶƬ'
ƳƬƷƴ&�ǃƾƺ�ƺƽƺƭƱƹƹƺƽƾǈǊ�ƾƱǃƱƹƴǋ�ƶƬƼƴƱƽƬ�ƿ�ǉƾƺƵ�ƶƬƾƱ'
ƯƺƼƴƴ�ƻƬǂƴƱƹƾƺƮ�ǋƮƷǋƱƾƽǋ�ƼƬƹƹƱƱ�ƱƯƺ�ƮƺƳƹƴƶƹƺƮƱƹƴƱ�ƴ�
ƻƼƺƯƼƱƽƽƴƼƿǊǅƱƱ�ƼƬƳƮƴƾƴƱ&�ƶƺƾƺƼƺƱ�ƻƼƴƮƺưƴƾ�ƶ�ƻƼƱ'
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ƻƼƴǋƾƴƵ�Ʈ�ƻƼƴƸƱƹƱƹƴƴ�ƺƼƾƺưƺƹƾƴǃƱƽƶƴǁ�ƸƱƾƺưƺƮ�ưƷǋ�

Таблица 3. Среднемноголетние 
показатели онкозаболеваемости детского 

населения (от 2-17 лет) по данным 
Минздрава Республики Дагестан.

Table 3. Average long-term indicators 
of oncological morbidity in the child population 
(from 2-17 years old) according to the Ministry 

of Health of the Republic of Dagestan.
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ĿŴųŷƋż 9 4 5

šŬŽŬŮƊżž 21 9 12

Таблица 2. Данные по общей 
онкозаболеваемости городского 

населения республики Дагестан (данные 
Минздрава Республики Дагестан).

Table 2. Data on the overall cancer incidence 
of the urban population of the Republic 

of Dagestan (data from the Ministry 
of Health of the Republic of Dagestan).

Примечание: ASR – в качестве стандарта использована 
возрастная структура городского населения РД; 
PZ – показатель общей онкозаболеваемости;  
PZм – показатель онкозаболеваемости мужского населения; 
PZж – показатель онкозаболеваемости женского населения; 
ASR – в качестве стандарта использована возрастная 
структура населения РД.
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ƷƱǃƱƹƴǋ� ưƱǀƺƼƸƬǂƴƵ� ƴ� ưƱǀƱƶƾƺƮ� ƳƿƭƹǇǁ� ƼǋưƺƮ&� ƹƬ'
ƻƼƬƮƷƱƹƹǇƱ�ƹƬ�ƮƺƽƽƾƬƹƺƮƷƱƹƴƱ�ƹƬƼƿǄƱƹƹǇǁ�ǀƿƹƶǂƴƵ�
ƲƱƮƬƹƴǋ&� ưǇǁƬƹƴǋ&� ƼƱǃƴ(� ƜƼƴ� ƺƼƾƺưƺƹƾƴǃƱƽƶƺƸ� ƷƱǃƱ'
ƹƴƴ�ƭƺƷǈƹǇǁ�ƽ�ƮƼƺƲưƱƹƹǇƸƴ�ƼƬƽǅƱƷƴƹƬƸƴ�ƹƱƺƭǁƺưƴ'
Ƹƺ� ƴƹưƴƮƴưƿƬƷǈƹƺƱ� ƻƷƬƹƴƼƺƮƬƹƴƱ� ƺƼƾƺưƺƹƾƴǃƱƽƶƺƵ�
ƻƺƸƺǅƴ�Ʈ�ƳƬƮƴƽƴƸƺƽƾƴ�ƺƾ�ƮǇƼƬƲƱƹƹƺƽƾƴ�ƳƿƭƺǃƱƷǊƽƾ'
ƹǇǁ�ưƱǀƺƼƸƬǂƴƵ&�ƮƺƳƼƬƽƾƬ�ƴ�ƮƴưƬ�ƼƬƽǅƱƷƴƹǇ(
ƙƬƾƱƼƴƬƷǇ�+,+�ƴƽƾƺƼƴƴ�ƭƺƷƱƳƹƱƵ�ƳƬ�,*+1',*+3� ƯƯ(� ƽ�

ƼƬƳƹǇƸƴ�ƮƴưƬƸƴ�ƮƼƺƲưƱƹƹǇǁ�ƼƬƽǅƱƷƴƹ�ƮƱƼǁƹƱƵ�ƯƿƭǇ�ƴ�
ƹƱƭƬ�ƻƺƶƬƳƬƷƴ&�ǃƾƺ�ƿ�/3�ưƱƾƱƵ�ǁƴƸƴǃƱƽƶƴƵ�ǀƬƶƾƺƼ�ǋƮƷǋƷ'
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ƻƼƱưƻƼƴǋƾƴƴ� ƽ� ǁƴƸƴǃƱƽƶƴƸ� ƿƶƷƺƹƺƸ&� ƻƺ� ƯƱƹƱƾƴǃƱƽƶƴƸ�
ƻƼƴǃƴƹƬƸ� +/� ưƱƾƱƵ5� ƮƴƼƿƽƹƬǋ� ƻƼƺƽƾƿưƬ� ǜ� ,,� ƼƱƭƱƹƶƬ&�
ƬƹƱƸƴǋ� ƭƱƼƱƸƱƹƹǇǁ� ǜ� ,/� ƽƷƿǃƬƱƮ(� -/� ƻƬǂƴƱƹƾƺƮ� ƽ� ǁƴ'
ƸƴǃƱƽƶƴƸ�ǀƬƶƾƺƼƺƸ�ƼƺưƴƷƴƽǈ� Ʈ� Ư(� ſƴƳƷǋƼ&� ƮƽƱƯƺ�/� ƻƬ'
ǂƴƱƹƾƺƮ�ƴƳ�Ư(�ơƬƽƬƮǊƼƾ(�ƛƽƹƺƮƹǇƱ�ƹƬƼƿǄƱƹƴǋ�ƮƱƷƴ�ƶ�ưƱ'
ǀƺƼƸƬǂƴǋƸ�ƽƼƱưƹƱƵ�ƳƺƹǇ�ƷƴǂƬ&�ưƴƽƯƬƼƸƺƹƴƴ�ƼƬƳƮƴƾƴǋ�
ƷƴǂƱƮƺƯƺ� ƽƶƱƷƱƾƬ(� žƺƼƺư� ſƴƳƷǋƼ� ƼƬƽƻƺƷƺƲƱƹ� Ʈ� ǂƱƹƾƼƱ�
ǁƺƳǋƵƽƾƮ�ƽƱƷǈƽƶƺǁƺƳǋƵƽƾƮƱƹƹƺƵ�ƹƬƻƼƬƮƷƱƹƹƺƽƾƴ&�ƳƬƹƴ'
ƸƬǊǅƴƸƴƽǋ�ƮǇƼƬǅƴƮƬƹƴƱƸ�ƮƴƹƺƯƼƬưƬ&�ƻƼƴ�ƻƼƺƴƳƮƺư'
ƽƾƮƱ�ƶƺƾƺƼƺƯƺ�ƻƼƴƸƱƹǋǊƾƽǋ�ƸƹƺƯƺƶƼƬƾƹƺ�ƳƬ�+�Ưƺư�ǁƴƸƴ'
ƶƬƾǇ&� ǃƾƺ&� ƮƺƳƸƺƲƹƺ&� ƴ� ǋƮƷǋƱƾƽǋ� Ʊǅǌ� ƺưƹƺƵ� ƻƼƴǃƴƹƺƵ�
ƻƺƮǇǄƱƹƴǋ�ǃƬƽƾƺƾǇ�ƮƼƺƲưƱƹƹǇǁ�ƼƬƽǅƱƷƴƹ�ƯƿƭǇ�ƴ�ƹƱƭƬ�
Ʈ�ưƬƹƹƺƸ�ƯƺƼƺưƱ(�Ƒ�ǉƾƴƺƷƺƯƴǃƱƽƶƺƸ�ƬƽƻƱƶƾƱ�ƮƼƺƲưƱƹ'
ƹǇƱ�ƼƬƽǅƱƷƴƹǇ�ƮƱƼǁƹƱƵ�ƯƿƭǇ�ƴ�ƹƱƭƬ�ƺƾƹƺƽǋƾƽǋ�ƶ�ƸƿƷǈ'
ƾƴǀƬƶƾƺƼƹƺƵ�ƻƬƾƺƷƺƯƴƴ&�Ʈ�ƶƺƾƺƼƺƵ�ƸƺƯƿƾ�ƴƸƱƾǈ�ƳƹƬǃƱ'
ƹƴƱ�ƼƬƳƷƴǃƹǇƱ�ǉƹưƺƯƱƹƹǇƱ�ƴ�ǉƶƳƺƯƱƹƹǇƱ�ǀƬƶƾƺƼǇ(
ſƼƴƾƴǃƱƽƶƴƸ� ƻƱƼƴƺưƺƸ� ưƷǋ� ƼƬƳƮƴƾƴǋ� ƼƬƽǅƱƷƴƹǇ�

ƮƱƼǁƹƱƵ� ƯƿƭǇ� ǋƮƷǋƱƾƽǋ� /ǜ0'ǋ� ƹƱưƱƷǋ� ƭƱƼƱƸƱƹƹƺƽƾƴ&�
ƾƬƶ�ƶƬƶ�ƻƱƼƮƴǃƹƺƱ�ƹǌƭƺ�ǀƺƼƸƴƼƿƱƾƽǋ�ƻƼƴƭƷƴƳƴƾƱƷǈƹƺ�
ƹƬ� 0ǜ1� ƹƱưƱƷƱ� ƮƹƿƾƼƴƿƾƼƺƭƹƺƯƺ� ƼƬƳƮƴƾƴǋ� ƴ� ƽƻƺƽƺƭ'
ƽƾƮƿƱƾ�ƹƬǃƬƷǈƹƺƸƿ�ƼƬƳưƱƷƱƹƴǊ�ƸƱƲưƿ�ƼƺƾƺƮƺƵ�ƴ�ƹƺƽƺ'
ƮƺƵ� ƻƺƷƺƽƾǋƸƴ&� ƹƱƭƬ� '+*ǜ+,'ǋ� ƹƱưƱƷǋ&� ƬƷǈƮƱƺƷǋƼƹƺƯƺ�
ƺƾƼƺƽƾƶƬ�ǜ�0ǜ1'ǋ�ƹƱưƱƷǋ(
/3� ".2&2�#� ƸƬƾƱƼƱƵ� Ʈƺ� ƮƼƱƸǋ� ƻƱƼƮǇǁ� -'ǁ� ƸƱƽǋǂƱƮ�

ƭƱƼƱƸƱƹƹƺƽƾƴ� ƻƼƴƹƴƸƬƷƴ� ƷƱƶƬƼƽƾƮƱƹƹǇƱ� ƽƼƱưƽƾƮƬ�
ƴƷƴ�ƼƬƭƺƾƬƷƴ�Ʈ�ƽƱƷǈƽƶƺƸ�ǁƺƳǋƵƽƾƮƱ�ƴ�ǁƴƸƴǃƱƽƶƺƵ�ƻƼƺ'
ƸǇǄƷƱƹƹƺƽƾƴ&� ƶƺƾƺƼǇƱ� ƺƶƬƳƬƷƴ� ǁƴƸƴǃƱƽƶƺƱ� ƮƺƳưƱƵ'
ƽƾƮƴƱ� ǉƹưƺƯƱƹƹƺƯƺ� ǁƬƼƬƶƾƱƼƬ� ƮƽƷƱưƽƾƮƴƱ� ƮƮƱưƱƹƴǋ� Ʈ�
ƺƼƯƬƹƴƳƸ�ƭƴƺƷƺƯƴǃƱƽƶƴ�ƬƶƾƴƮƹǇǁ�ƽƺƱưƴƹƱƹƴƵ�ƽ�ƻƴǅƱƵ�
ƴƷƴ�ƽ�ƮǇưǇǁƬƹƴƱƸ�ƺƾƼƬƮƷƱƹƹǇǁ�ƻƬƼƺƮ(
ƀ�,/�ưƱƾƱƵ&�ƽƺƽƾƬƮƷǋǊǅƴǁ�,*&1��ƺƾ�ƺƭǅƱƯƺ�ƶƺƷƴǃƱ'

ƽƾƮƬ� ƭƺƷǈƹǇǁ&� ƮǇǋƮƷƱƹǇ� ƴƳƺƷƴƼƺƮƬƹƹǇƱ� ƼƬƽǅƱƷƴƹǇ�
ƮƱƼǁƹƱƵ�ƯƿƭǇ&�ƴƳƺƷƴƼƺƮƬƹƹǇƱ�ƼƬƽǅƱƷƴƹǇ�ƾƮƱƼưƺƯƺ�ƴ�
ƸǋƯƶƺƯƺ�ƹƱƭƬ�ƿ�,0&.��ƭƺƷǈƹǇǁ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�ƿ�+*�ưƱƾƱƵ&�Ƭ�
1+��ưƱƾƱƵ�ƽ�ƶƺƸƭƴƹƴƼƺƮƬƹƹǇƸƴ�ƼƬƽǅƱƷƴƹƬƸƴ(

ƀ� /*�� ưƱƾƱƵ� ƺƾƸƱǃƱƹǇ� ƽƺƻƿƾƽƾƮƿǊǅƴƱ� ƳƬƭƺƷƱƮƬ'
ƹƴǋ(�Ƒ�ƺƽƹƺƮƹƺƸ�2*&*��ƭƺƷǈƹǇǁ�ưƱƾƱƵ�ƹƬ�ƴƽƶƿƽƽƾƮƱƹ'
ƹƺƸ� ƮƽƶƬƼƸƷƴƮƬƹƴƴ&� ƴ� ƷƴǄǈ� ,*&*�� ưƱƾƱƵ� ƹƬ� ƯƼƿưƹƺƸ�
ƮƽƶƬƼƸƷƴƮƬƹƴƴ(� ƜƱƼƮƬǋ� ƭƱƼƱƸƱƹƹƺƽƾǈ� ƿ� .*� ƲƱƹǅƴƹ&�
ƮƾƺƼƬǋ� ƭƱƼƱƸƱƹƹƺƽƾǈ� ƴ� ƮƾƺƼƺƵ� ƼƱƭƱƹƺƶ� ƽ� ƻƬƾƺƷƺƯƴ'
ƱƵ�ǜ� ,/&� ƻƱƼƮǇƵ�ƹƺƼƸƬƷǈƹǇƵ5� ƾƼƱƾǈǋ� ƭƱƼƱƸƱƹƹƺƽƾǈ� ƴ�
ƻƬƾƺƷƺƯƴǋ�ǜ�,/&�ƻƼƱưǇưƿǅƴƱ�ƹƺƼƸƬ5�ƴ�ƿ�ƺƽƾƬƷǈƹǇǁ�ƮƽƱ�
ƻƼƱưǇưƿǅƴƱ�ưƱƾƴ�Ʈ�ƹƺƼƸƱ�ƴ�ƾƺƷǈƶƺ�ƻƺƽƷƱưƹƴƵ�ƼƱƭƱƹƺƶ�
ƽ�ƻƬƾƺƷƺƯƴƱƵ(
ƖƳ�+,+�ƼƱƭƱƹƶƬ�ƽ�ƼƬƽǅƱƷƴƹƺƵ�ƮƱƼǁƹƱƵ�ƯƿƭǇ�ƴ�ƹƱƭƬ�

0*�ƴƸƱƷƴ�ƽƺƻƿƾƽƾƮƿǊǅƴƱ�ƳƬƭƺƷƱƮƬƹƴǋ&�ƾƬƶƴƱ�ƶƬƶ�ǁƼƺ'
ƹƴǃƱƽƶƴƵ� ƭƼƺƹǁƴƾ&� ƾƺƹƳƴƷƷƴƾ&� ƯƹƺƵƹǇƵ� ƺƾƴƾ(� ƑƺƳƸƺƲ'
ƹǇƸƴ�ƻƼƴǃƴƹƬƸƴ�ƼƺƲưƱƹƴǋ�ưƱƾƱƵ�ƽ�ƮƼƺƲưƱƹƹǇƸƴ�ƻƺ'
ƼƺƶƬƸƴ� ƼƬƳƮƴƾƴǋ� ƸƺƲƱƾ� ƽƷƿƲƴƾǈ� ƾƺ&� ǃƾƺ� ǉƾƺƾ� ƼƱƯƴƺƹ�
ƽƱƷǈƽƶƺǁƺƳǋƵƽƾƮƱƹƹƺƵ�ƹƬƻƼƬƮƷƱƹƹƺƽƾƴ&�ƲƴƾƱƷƴ�ƳƬƹƴ'
ƸƬǊƾƽǋ� ƮǇƼƬǅƴƮƬƹƴƱƸ� ƮƴƹƺƯƼƬưƬ� ƴ� ƳƱƼƹƺƮǇǁ&� ƽƺƺƾ'
ƮƱƾƽƾƮƱƹƹƺ�ƹƱƭƷƬƯƺƻƼƴǋƾƹƬǋ�ǉƶƺƷƺƯƴǃƱƽƶƬǋ�ƺƭƽƾƬƹƺƮ'
ƶƬ&�ƽƺƻƼƺƮƺƲưƬǊǅƬǋƽǋ�ƻƺƮǇǄƱƹƴƱƸ�ƻƼƱưƱƷǈƹƺ�ưƺƻƿ'
ƽƾƴƸƺƵ�ƶƺƹǂƱƹƾƼƬǂƴƴ�Ʈ�ƺƶƼƿƲƬǊǅƱƵ�ƽƼƱưƱ�ƾƺƶƽƴǃƹǇǁ�
ƮƱǅƱƽƾƮ(
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ƸƺƲƹƺ� ƽưƱƷƬƾǈ� ƽƷƱưƿǊǅƴƱ� ƮǇƮƺưǇ4� ƴƳƺƷƴƼƺƮƬƹƹǇƱ�
ƼƬƽǅƱƷƴƹǇ� ƮƱƼǁƹƱƵ� ƯƿƭǇ&� ƾƮƱƼưƺƯƺ� ƴ�ƸǋƯƶƺƯƺ� ƹƱƭƬ� ǜ�
ƽƺƽƾƬƮƷǋǊƾ� ,*&1�&� ƶƺƸƭƴƹƴƼƺƮƬƹƹǇƱ� ƼƬƽǅƱƷƴƹǇ� ǜ�
1+&*�&�ƺƾ�ƻƱƼƮǇǁ�ƼƺưƺƮ�ƴ�ƻƱƼƮƺƵ�ƭƱƼƱƸƱƹƹƺƽƾƴ�--&-��
ƼƺƲưƬƱƾƽǋ� ƽ� ƼƬƽǅƱƷƴƹƺƵ(� Ɩƽǁƺưǋ� ƴƳ� ƻƺƷƿǃƱƹƹǇǁ� ƼƱ'
ƳƿƷǈƾƬƾƺƮ&� ƹƱƺƭǁƺưƴƸƺ� ƹƬƻƼƬƮƴƾǈ� ƮƹƴƸƬƹƴƱ� ƹƬ� ƼƬƳ'
ƼƬƭƺƾƶƿ� ƽƺƮƼƱƸƱƹƹǇǁ� ƸƱƾƺưƺƮ� ưƴƬƯƹƺƽƾƴƶƴ&� ƷƱǃƱƹƴǋ�
ƴ� ƽƼƺƶƺƮ� ƺƻƱƼƬƾƴƮƹƺƯƺ� ƮƸƱǄƬƾƱƷǈƽƾƮƬ&� ƺƭƱƽƻƱǃƱƹƴǋ�
ƼƬǂƴƺƹƬƷǈƹƺƯƺ�ƴ�ƺƭƺƽƹƺƮƬƹƹƺƯƺ�ƻƷƬƹƴƼƺƮƬƹƴǋ�Ʈ�ƺƶƬ'
ƳƬƹƴƴ�ƻƺƸƺǅƴ�ưƱƾǋƸ�ƽ�ƼƬƽǅƱƷƴƹƬƸƴ�ƯƿƭǇ�ƴ�ƹƱƭƬ(
Ƒ�ƻƺƽƷƱưƹƴƱ�ƻǋƾƹƬưǂƬƾǈ�ƷƱƾ�Ʈ�Ɲƺƽƽƴƴ�ưƷǋ�ƴƽƻƼƬƮ'

ƷƱƹƴǋ� ƳƿƭƺǃƱƷǊƽƾƹǇǁ� ƬƹƺƸƬƷƴƵ� ƴ� ưƱǀƺƼƸƬǂƴƵ� Ʈ� ƻƱ'
ƼƴƺưƱ�ƽƸƱƹƹƺƯƺ�ƻƼƴƶƿƽƬ�ƻƼƴƸƱƹǋƱƾƽǋ�ƹƱƽǆƱƸƹƬǋ�ƭƼƱ'
ƶƱƾ'ƽƴƽƾƱƸƬ(�Ƒ�ƽƮǋƳƴ�ƽ�ǉƾƴƸ�ƻƺǋƮƴƷƴƽǈ�ƭƺƷǈǄƴƱ�ƮƺƳ'
ƸƺƲƹƺƽƾƴ�ưƷǋ�ƿƽƻƱǄƹƺƯƺ�ƷƱǃƱƹƴǋ�ƭƺƷǈƹǇǁ(�ƛưƹƬƶƺ&�Ʈ�
ƺƾƱǃƱƽƾƮƱƹƹǇǁ�ƻƿƭƷƴƶƬǂƴǋǁ�ƹƱưƺƽƾƬƾƺǃƹƺ�ưƬƹƹǇǁ�ưƷǋ�
ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ǉƾƺƵ�ƾƱǁƹƴƶƴ�ƿ�ƭƺƷǈƹǇǁ�ƽ�ƮƼƺƲưƱƹƹǇƸƴ�
ƼƬƽǅƱƷƴƹƬƸƴ�ƯƿƭǇ&�ƬƷǈƮƱƺƷǋƼƹƺƯƺ�ƺƾƼƺƽƾƶƬ�ƴ�ƹƱƭƬ(

Таблица 5. Структура хронической патологии 
в постнатальном периоде у детей г. Кизляр 
в периоде сменного и постоянного прикуса.

Table 5. The structure of chronic pathology 
in the postnatal period in children of the 

city of Kizlyar in the period of replaceable 
and permanent occlusion.

ŕŬŭźŷűŮŬŹŴƋ
ŒűžŴ�Ů�ŮźųżŬŽžű�1'+,�ŷűž�

"g�7�2*#

ŒűžŴ�Ů�Ůźų'
żŬŽžű�+-'+/�
ŷűž�"g�7�2*#

ŬŭŽ( � ŬŭŽ(
ŖŹƀűŶƂŴźŹŹƇű�Ŵ�ŻŬżŬųŴžŬż-
ŹƇű�ŭźŷűųŹŴ 45 /0&- 7

ŐźŷűųŹŴ�ŶźŽžŹź'ŸƇƄűƃŹźŵ�
ŽŴŽžűŸƇ�Ŵ�ŽźűŰŴŹŴžűŷƈŹźŵ�
žŶŬŹŴ

41 /+&, 13

ŏŷŷűżůŴƃűŽŶŴű�ųŬŭźŷűŮŬŹŴƋ 33 .+&- 8

ŐźŷűųŹŴ�źżůŬŹźŮ�ŰƇƁŬŹŴƋ 32 .*&* 11

ŕŬŭźŷűŮŬŹŴƋ�Řśŝ'źżůŬŹźŮ 15 +2&2 4

ŐźŷűųŹŴ�ƉŹŰźŶżŴŹŹźŵ�ŽŴŽžű-
ŸƇ&�żŬŽŽžżźŵŽžŮŬ�ŻŴžŬŹŴƋ�Ŵ�
ŹŬżſƄűŹŴƋ�źŭŸűŹŬ�ŮűƅűŽžŮ

15 +2&2 3

ŐźŷűųŹŴ�ŹűżŮŹźŵ�ŽŴŽžűŸƇ 12 +/&* 1

ŐźŷűųŹŴ�źżůŬŹźŮ�ŶżźŮźźŭżŬ-
ƅűŹŴƋ 6 1&/ ---

Таблица 4. Структура патологии беременности 
матерей и тяжелые состояния больных 
детей в раннем дошкольном возрасте 

(по результатам анкетирования).

Table 4. The structure of the pathology 
of pregnancy in mothers and severe conditions 

of sick children in early preschool age (according 
to the results of the questionnaire).

ŠŬŶžźżƇ
ŒűžŴ�Ů�ŮźųżŬŽžű�1'+,�ŷűž�

"g�7�2*#

ŒűžŴ�Ů�Ůźų'
żŬŽžű�+-'+/�
ŷűž�"g�7�2*#

ŬŭŽ( � ŬŭŽ(
ŜŬžźŷźůŴƋ�ŭűżűŸűŹŹźŽžŴ�Ŵ�
żźŰźŮ 59 1-&2 8

ŞžŴŸſŷƋƂŴƋ�żźŰźŮ 77 30&- 14

śŻűżŬƂŴŴ�ŻźŰ�ŹŬżŶźųźŸ&�
ŻűżűŷŴŮŬŹŴƋ�ŶżźŮŴ�Ů�żŬŹŹűŸ�
Ŵ�ŰźƄŶźŷƈŹźŸ�ŮźųżŬŽžű(

14 +1&/ 2
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ƞƾƱƻƱƹǈ� ƮǇƼƬƲƱƹƹƺƽƾƴ� ƬƹƺƸƬƷƴƵ� ƺƾưƱƷǈƹǇǁ� ƳƿƭƺƮ�
ƹƬ�ƮƱƼǁƹƱƵ�ǃƱƷǊƽƾƴ�ƿ�ƻƬǂƴƱƹƾƺƮ�ƽ�ƼƬƽǅƱƷƴƹƺƵ�ƮǇǄƱ&�
ǃƱƸ� ƭƱƳ� ƻƺƼƺƶƬ� ƼƬƳƮƴƾƴǋ(� ƫƼƶƺ� ƮǇƼƬƲƱƹƹƺƱ� ƺƾƷƴǃƴƱ�
ƹƬƭƷǊưƬƱƾƽǋ�ƻƼƴ� ƬƹƬƷƴƳƱ� ƬƹƺƸƬƷƴƵ� ƽƾƼƿƶƾƿƼǇ&�ǀƺƼ'
ƸǇ&� ƼƬƳƸƱƼƬ&� ƶƺƷƴǃƱƽƾƮƬ� ƴ� ƽƼƺƶƺƮ� ƻƼƺƼƱƳǇƮƬƹƴǋ� Ƴƿ'
ƭƺƮ(�Ƒ�ƽƼƱưƹƱƸ�ƬƶƾƴƮƹƺƱ�ƺƼƾƺưƺƹƾƴǃƱƽƶƺƱ�ƷƱǃƱƹƴƱ�ƻƬ'
ǂƴƱƹƾƺƮ�ƽ�ƼƬƽǅƱƷƴƹƺƵ�ƮƱƼǁƹƱƵ�ƯƿƭǇ&�ƾƮƱƼưƺƯƺ�ƴ�ƸǋƯ'
ƶƺƯƺ�ƹƱƭƬ�ƽƺƽƾƬƮƷǋƷƺ�Ʈƺ�ƮƾƺƼƺƵ�ƻƺƷƺƮƴƹƱ�ƮƼƱƸƱƹƹƺƯƺ�
ƻƼƴƶƿƽƬ� ǜ� ".'0� ƷƱƾ#� +,'+2� ƸƱƽǋǂƱƮ&� Ʈ� ƻƱƼƴƺưƱ� ƽƸƱƹǇ�
ƳƿƭƺƮ�"1'+,�ƷƱƾ#�ǜ�+.',,�ƸƱƽǋǂƱƮ&�Ʈ�ƻƱƼƴƺư�ƻƺƽƾƺǋƹƹƺƯƺ�
ƻƼƴƶƿƽƬ� "+-'+0� ƷƱƾ#� ǜ� +2',0� ƸƱƽǋǂƱƮ(� ƑƽƷƱưƽƾƮƴƱ� ƮƬ'
ƼƴƬǂƴƴ�ƼƬƳƸƱƼƺƮ�ƮƱƼǁƹƱǃƱƷǊƽƾƹǇǁ�ƳƿƭƺƮ&�Ƭ�ƾƬƶƲƱ�ƴǁ�
ƽƾƼƿƶƾƿƼƹǇǁ�ƬƹƺƸƬƷƴƵ&�ưƷǋ�ƺƻƼƱưƱƷƱƹƴǋ�ƽƾƬƹưƬƼƾƹǇǁ�
ƻƬƼƬƸƱƾƼƺƮ�ƳƿƭƹǇǁ�ưƿƯ�ƽƷƱưƿƱƾ�ƴƽƻƺƷǈƳƺƮƬƾǈ�ƭƴƺƸƱ'
ƾƼƴǃƱƽƶƴƱ�ƸƱƾƺưƴƶƴ&�ƺƽƹƺƮƬƹƹǇƱ�ƹƬ�ƼƬƳƸƱƼƬǁ�ƹƴƲƹƴǁ�
ƳƿƭƺƮ(�ƞƼƱưƴ�ưƱƾƱƵ�ƽ�ƮƼƺƲưƱƹƹƺƵ�ƼƬƽǅƱƷƴƹƺƵ�ƹƱƭƬ�ƴ�
ƾƶƬƹƱƮǇǁ�ƻƺƼƺƶƺƮ�ƼƬƳƮƴƾƴǋ�ƻƼƱƮƬƷƴƼƿǊƾ�ƷƴǂƬ�ƲƱƹƽƶƺ'
Ưƺ�ƻƺƷƬ�"2&1��ƴ�,3&-�#(
ƒƷǋ� ƬƹƬƷƴƳ� ƬƹƬƸƹƱƽƾƴǃƱƽƶƴǁ� ưƬƹƹǇǁ� ƺƭƽƷƱưƺƮƬƹ'

ƹǇǁ� ƭǇƷƺ� ƻƼƺƮƱưƱƹƺ� ƬƹƶƱƾƴƼƺƮƬƹƴƱ&� ưƬƹƹǇƱ� ƬƹƶƱƾ�
ƳưƺƼƺƮǈǋ�ƴƳ�ƬƸƭƿƷƬƾƺƼƹǇǁ�ƸƱưƴǂƴƹƽƶƴǁ�ƶƬƼƾ�ƽƾƺƸƬƾƺ'
ƷƺƯƴǃƱƽƶƴǁ�ƻƬǂƴƱƹƾƺƮ�ƽƿƭǆƱƶƾƴƮƹǇ&�ƺƾƮƱƾǇ�ƹƬ�ƮƺƻƼƺ'
ƽǇ�ƳƬƻƺƷƹǋƷƴ�ƻƬǂƴƱƹƾǇ�ƭƱƳ�ƿǃƬƽƾƴǋ�ƴ�ƺƻƼƺƽƬ�ƷƱǃƬǅƱ'
Ưƺ�ưƺƶƾƺƼƬ�"ƾƬƭƷ(�.&�/#(

ƜƑƟƁƕƓƔƛƗƔ
ƏƹƬƷƴƳ� ƬƹƬƸƹƱƽƾƴǃƱƽƶƴǁ� ưƬƹƹǇǁ� ƺƭƽƷƱưƺƮƬƹƹǇǁ�

ƻƺƶƬƳƬƷ&�ǃƾƺ�ƸƬƾƱƼƴ�21��ưƱƾƱƵ�ƽ�ƳƿƭƺǃƱƷǊƽƾƹǇƸƴ�Ƭƹƺ'
ƸƬƷƴǋƸƴ�Ʈ�ƮƺƳƼƬƽƾƱ�1'+,�ƷƱƾ�ƴ�/2��Ʈ�ƮƺƳƼƬƽƾƱ�+-'+/�ƷƱƾ�
ƴƸƱƷƴ�ƽƾƴƸƿƷǋǂƴǊ�ƼƺưƺƮ(�ƜƬƾƺƷƺƯƴǋ�ƭƱƼƱƸƱƹƹƺƽƾƴ�ƴ�
ƼƺưƺƮ� ƴƸƱƷƴ� ƸƬƾƱƼƴ� /3�� ƴ� --�� ưƱƾƱƵ� ƴƽƽƷƱưƿƱƸǇǁ�
ƯƼƿƻƻ(�ƚƬƴƭƺƷƱƱ�ǃƬƽƾƺ�ƮƽƾƼƱǃƬƷƴƽǈ�ƾƺƶƽƴƶƺƳǇ�ƻƱƼƮƺƵ�
ƴ�ƮƾƺƼƺƵ�ƻƺƷƺƮƴƹǇ�ƭƱƼƱƸƱƹƹƺƽƾƴ�"1,�#5�ƿƯƼƺƳƬ�ƮǇƶƴ'
ưǇǄƬ�",,�#5�ƻƱƼƱƹƱƽƱƹƹǇƱ�ƺƽƾƼǇƱ�ƼƱƽƻƴƼƬƾƺƼƹǇƱ�Ʈƴ'
ƼƿƽƹǇƱ�ƴƹǀƱƶǂƴƴ�"1/�#&�Ƭ�ƾƬƶƲƱ�ƹƬƷƴǃƴƱ�ǁƼƺƹƴǃƱƽƶƴǁ�
ƳƬƭƺƷƱƮƬƹƴƵ� "/,�#(� ƚƱƭƷƬƯƺƻƼƴǋƾƹƺƱ� ƮƺƳưƱƵƽƾƮƴƱ�
ƻƱƼƱƹƱƽƱƹƹǇǁ�ƺƻƱƼƬƾƴƮƹǇǁ�ƮƸƱǄƬƾƱƷǈƽƾƮ�ƻƺư�ƺƭǅƴƸ�
ƹƬƼƶƺƳƺƸ�Ʈ�ƼƬƹƹƱƸ�ƴ�ưƺǄƶƺƷǈƹƺƸ�ƮƺƳƼƬƽƾƱ&�ƮƮƴưƿ�ƾƺƶ'
ƽƴǃƱƽƶƺƯƺ�ƮƺƳưƱƵƽƾƮƴǋ�ƹƬ�ƺƼƯƬƹƴƳƸ�ƼƱƭƱƹƶƬ�Ʈ�ƻƱƼƴƺư�
ǀƺƼƸƴƼƺƮƬƹƴǋ� ƻƼƴƶƿƽƬ� ƮƼƱƸƱƹƹǇǁ� ƳƿƭƺƮ� ƽƺƽƾƬƮƴƷƺ�
+.��ƴ�2��ưƷǋ�ƮƺƳƼƬƽƾƹǇǁ�ƯƼƿƻƻ�1'+,�ƴ�+-'+/�ƷƱƾ(
ƖƳ� ƬƹƬƷƴƳƬ� ƬƹƬƸƹƱƽƾƴǃƱƽƶƴǁ� ưƬƹƹǇǁ� ƽƷƱưƿƱƾ&� ǃƾƺ�

ưƱƾƴ�Ʈ�ƮƺƳƼƬƽƾƱ�+-'+/�ƷƱƾ�ƹƬƴƭƺƷƱƱ�ǃƬƽƾƺ�ƽƾƼƬưƬǊƾ�ƳƬ'
ƭƺƷƱƮƬƹƴǋƸƴ� ƺƻƺƼƹƺ'ưƮƴƯƬƾƱƷǈƹƺƯƺ� ƬƻƻƬƼƬƾƬ� "/.�#&�
ƳƬƭƺƷƱƮƬƹƴǋƸƴ� ƬƷƷƱƼƯƴǃƱƽƶƺƯƺ� ǁƬƼƬƶƾƱƼƬ� "--�#&� Ƭ�
ƾƬƶƲƱ� ƴƹǀƱƶǂƴƺƹƹǇƸƴ� ƴ� ƻƬƼƬƳƴƾƬƼƹǇƸƴ� ƭƺƷƱƳƹǋƸƴ�
",3�#(� ƝƱƲƱ� ƮƽƾƼƱǃƬǊƾƽǋ� ǁƼƺƹƴǃƱƽƶƴƱ� ƳƬƭƺƷƱƮƬƹƴǋ�
ƘƛƝ'ƺƼƯƬƹƺƮ� "+1�#&� ƭƺƷƱƳƹƴ� ǉƹưƺƶƼƴƹƹƺƵ� ƽƴƽƾƱƸǇ&�

ƼƬƽƽƾƼƺƵƽƾƮƬ� ƻƴƾƬƹƴǋ� ƴ� ƹƬƼƿǄƱƹƴǋ� ƺƭƸƱƹƬ� ƮƱǅƱƽƾƮ�
"+-�#&�ƴ�ƭƺƷƱƳƹƴ�ƹƱƼƮƹƺƵ�ƽƴƽƾƱƸǇ� ".�#(�ơƼƺƹƴǃƱƽƶƴƱ�
ƳƬƭƺƷƱƮƬƹƴǋ� ƺƼƯƬƹƺƮ� ƶƼƺƮƺƺƭƼƬǅƱƹƴǋ� ƿ� ƻƬǂƴƱƹƾƺƮ�
ǉƾƺƵ�ƯƼƿƻƻǇ�ƹƱ�ƮƽƾƼƱǃƬƷƴƽǈ(
Ƒ�ƽƮƺǊ�ƺǃƱƼƱưǈ&�ƿ�ưƱƾƱƵ�Ư(�ſƴƳƷǋƼ�Ʈ�ƻƱƼƴƺưƱ�ƽƸƱƹ'

ƹƺƯƺ�ƻƼƴƶƿƽƬ�ƹƬƴƭƺƷǈǄƿǊ�ƼƬƽƻƼƺƽƾƼƬƹƱƹƹƺƽƾǈ�ƴƸƱǊƾ�
ƴƹǀƱƶǂƴƺƹƹǇƱ�ƴ�ƻƬƼƬƳƴƾƬƼƹǇƱ�ƭƺƷƱƳƹƴ�"./�#&�ƭƺƷƱƳ'
ƹƴ�ƶƺƽƾƹƺ'ƸǇǄƱǃƹƺƵ�ƽƴƽƾƱƸǇ�ƴ�ƽƺƱưƴƹƴƾƱƷǈƹƺƵ�ƾƶƬ'
ƹƴ� ".+�#&� ƬƷƷƱƼƯƴǃƱƽƶƴƱ� ƳƬƭƺƷƱƮƬƹƴǋ� "--�#&� ƭƺƷƱƳƹƴ�
ƺƼƯƬƹƺƮ� ưǇǁƬƹƴǋ� "-,�#(�ƚƱƽƶƺƷǈƶƺ� ƼƱƲƱ� ƮƽƾƼƱǃƬǊƾƽǋ�
ƭƺƷƱƳƹƴ�ǉƹưƺƶƼƴƹƹƺƵ�ƽƴƽƾƱƸǇ&�ƼƬƽƽƾƼƺƵƽƾƮƬ�ƻƴƾƬƹƴǋ�
ƴ�ƹƬƼƿǄƱƹƴǋ�ƺƭƸƱƹƬ�ƮƱǅƱƽƾƮ�"+/�#&�ƭƺƷƱƳƹƴ�ƹƱƼƮƹƺƵ�
ƽƴƽƾƱƸǇ�"+,�#(�Ƒ�ƱưƴƹƴǃƹǇǁ�ƽƷƿǃƬǋǁ�ƮƽƾƼƱǃƬƷƴƽǈ�ƭƺ'
ƷƱƳƹƴ�ƺƼƯƬƹƺƮ�ƶƼƺƮƺƺƭƼƬǅƱƹƴǋ�"0�#(�ƒƺƷǋ�ƽƾƺƸƬƾƺƷƺ'
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ikhmh\he� bg\en]^l� ma^� _heehpbg`� lm^il4� lnikZ\k^lmZe� bg\blbhg� pbma� Z� _nee'mab\dg^ll� ɘZi� ^e^oZmbhg(� M^mmbg`� ma^� lmZ[e^�
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Рис. 2. Подготовка коллагенового матрикса.

Fig. 2. Сollagen matrix preparation.

Рис. 1. Дефицит мягких тканей у пациента 
с установленным имплантатом 

и формирователем десневой манжеты.

Fig. 1. Soft tissue deficiency in a patient 
with an implant and a healing abutment.

Рис. 3. Коллагенновый матрикс in situ.

Fig. 3. Collagen matrix in situ.
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Рис. 4. Изменение ширины ороговевшей 
слизистой оболочки.

Fig. 4. Change in the width of the keratinized 
mucosa.
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Таблица 1. Изменение ширины ороговевшей 
слизистой оболочки (мм и %) за период 

исследования. Ширина (мм), измеренная 
после операции, была принята за 100%.

Table 1. Change in the width of the keratinized 
mucosa (mm and %) during the study 

period. Width (mm) measured after surgery 
was considered as 100%.
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