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�0+(60 )9?(:$�$0 ) �0;/0# C(*%!0�*6)�$$(C( /($6�0/60 

^ 07.551.11.4002 ;�J!%  �"$"*6��*6)(; (+�0&()0$"D " $0%/" 
�(**"=*/(= ��!��0'"" " 	�/(;;��>�*/"; ?0�6$��*6)(; “	0'"(-
$0:F$9= <:�/6�($$(-"$I(�;0'"($$9= /($*(�'"%;” ?( 6�;� 
«�(!!��J/0 " �0*G"��$"� *"*6�;9 (+�*?�>�$"D $()9;" "$I(�-
;0'"($$9;" 6�#$(:(C"D;" %>0*6$"/() ��!��0:F$(= '�:�)(= 
?�(C�0;;9 “�**:�!()0$"D " �0&�0+(6/" ?( ?�"(�"6�6$9; $0-
?�0):�$"D; �0&)"6"D $0%>$(-6�#$(:(C">�*/(C( /(;?:�/*0 �(**"" 
$0 2007–2013 CC.”». 



 4 

����	�
��	� 
 
�;?"�">�*/"� (*$()9 “�"+:"(;�6�""” +9:" &0:(J�$9 ) ?��-

)(= ?(:()"$� `` ). � 1926 C. ;06�;06"/ �. �(6/0 (?"*0: &0/($(-
;��$(*6F �0*?��!�:�$"D >0*6(6 ?%+:"/0'"= ?( 0)6(�0; ) :H+(= 
(+:0*6" "**:�!()0$"=. � 1932 C. ;06�;06"/ " :"$C)"*6 �. �"?I 
(6/�9: &0/($(;��$(*6F �0*?��!�:�$"D >0*6(69 *:() �*6�*6)�$$(-
C( D&9/0. �06�;06"/ " +"+:"(6�/0�F :($!($*/(C( “�%&�D $0%/"” 
�. ���!I(�! ) 1934 C. %*60$()": <;?"�">�*/%H &0/($(;��$(*6F 
�0*?��!�:�$"D ?%+:"/0'"= ?( "&!0$"D;.  

� 1963 C. +�"60$*/"= "*6(�"/ $0%/" D. Price (?%+:"/()0: /$"-
C% “Little Science, Big Science”, /(6(�0D %J� ) 1966 C. +9:0 ?���)�-
!�$0 $0 �%**/"= D&9/ " )9G:0 ?(! $0&)0$"�; “�0:0D $0%/0, 
+(:FG0D $0%/0”. � *)(�= �0+(6� �. ��0=* !�:"6 "*6(�"H $0%/" $0 
!)0 ?��"(!0. ���)9= ?��"(! | “;0:0D $0%/0” | (6�0J0�6 �0&�(&-
$�$$9� %*":"D %>�$9# ?( $0+:H!�$"H &0 (/�%J0HE"; ;"�(;, 
)9)�!�$"H &0/($(;��$(*6�= " ?(*6%:06(), (?"*9)0HE"# I%$/-
'"($"�()0$"� ?�"�(!9 " >�:()�/0. �( )6(�(= ?(:()"$9 XVII )., * 
?(D):�$"�; $0%>$9# (+E�*6) " $0%>$9# %>��J!�$"=, $0>0:*D $(-
)9= ?��"(! ) "*6(�"" $0%/", /(6(�9= ?(:(J": $0>0:( “+(:FG(= 
$0%/�”. 	0%/0 *60$()"6*D %?�0):D�;9; " ?�(I�**"($0:F$9; )"-
!(; !�D6�:F$(*6". �. ��0=* ?��!��/ </*?($�$'"0:F$9= �(*6 $0-
%>$9# "**:�!()0$"= $0 +:"J0=G"� *6(:�6"D. � *)D&" * <6"; $�-
(+#(!";(*6F *(&!0$"D ?($D6$(C( "&;��"6�:F$(C( ;�#0$"&;0 !:D 
('�$/" $0%>$(= !�D6�:F$(*6" *60$()"6*D ?(>6" (>�)"!$(=. �0/(= 
;�#0$"&; !(:J�$ /0/ ;"$";%; C�$��"�()06F " ?%+:"/()06F ?�(-
)��D�;9� ��&%:F6069 "&;���$"=, ?(*/(:F/% <6" ��&%:F6069 !(:J-
$9 (+:0!06F )9*(/"; %�()$�; !()��"D / $"; *( *6(�($9 $0%>$(= 
(+E�*6)�$$(*6", !:D /(6(�(= ($" ?��!$0&$0>�$9.  

�/:0! %>�$9# ���� " �(**"" ) �0&)"6"� +"+:"(;�6�"" 6�%!$( 
?���('�$"6F. � 1969 C. )9G:0 /$"C0 �. �. 	0:";()0 " 3. �. �%:F-
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>�$/( “	0%/(;�6�"D. �&%>�$"� �0&)"6"D $0%/"”, ) /(6(�(= ?��!-
*60):�$9 ;�6(!9 " ��&%:F6069 "**:�!()0$"= /(:">�*6)�$$9# ?(-
/0&06�:�= �0&)"6"D $0%/", �0**;06�")0�;(= /0/ "$I(�;0'"($$9= 
?�('�**. � �0+(6� ?�()�!�$ 0$0:"& >"*:0 ?%+:"/0'"=, /(:">�*6)0 
J%�$0:(), >"*:0 $0%>$9# �0+(6$"/() " 0**"C$()0$"= $0 $0%/%. 
��(��6">�*/"� " ;�6(!(:(C">�*/"� ?�(+:�;9 �0**;(6��$9 ) 6�%-
!0# �. �. ��0$()*/(C(, 0 ?(&!$�� ) �0+(60# �. �. `0=6%$0, 
�. �. �+:($*/(C(, �. �. �0�G0/()(=-�0=/�)"> " !�. 

���;"$ “bibliometrics” (+"+:"(;�6�"D) ))�!�$ ) 1969 C. ) �0+(-
6� [Pritchard, 1969]. �"+:"(;�6�">�*/"� ?(/0&06�:" (>"*:( $0%>-
$9# ?%+:"/0'"= ?( �0&:">$9; (6�0*:D; &$0$"D " "# '"6"-
�%�;(*6F) ?(&)(:DH6 *6�("6F *%J!�$"D ( )/:0!� %>�$9# �0&-
:">$9# *6�0$ /0/ ) (+E�;"�()(= ?�(C��** $0%/", 60/ " ) �0&)"6"� 
(6!�:F$9# $0%>$9# !"*'"?:"$. ���;"$9 “$0%/(;�6�"D” " “+"+-
:"(;�6�"D” +9:" (?��!�:�$9 (!$()��;�$$( " $�&0)"*";( !�%C (6 
!�%C0. >"69)0D +:"&(*6F &0D):�$$9# (?��!�:�$"=, ) 2003 C. 0)-
6(� %>�+$"/0 ?( 6�(��6">�*/(= " ?�"/:0!$(= +"+:"(;�6�"" 
[Glanzel, 2003] ?��!:(J": "*?(:F&()06F <6" 6��;"$9 /0/ *"$($"-
;9. � �(**"=*/(; (+"#(!� ?�"J":"*F (+0 6��;"$0.  


*$()(?(:(J$"/(; “?�"/:0!$(=” +"+:"(;�6�"" *:�!%�6 *>"-
606F �. �0�I":!0. � 1960 C. ($ �0&�0+(60: *"*6�;% "$!�/-
*"�()0$"D !:D $0%>$(= :"6��06%�9, (*$()0$$%H $0 0$0:"&� '"6"-
�()0$"D; "&(+��: “impact factor” – ;��% /(:">�*6)�$$(= ('�$/" 
$0%>$(C( J%�$0:0; (�C0$"&()0: ?�(&�0>$%H *"*6�;% )9>"*:�$"D 
IF $0 +0&0# !0$$9# “Science Citation Index”, %>"69)0HE%H #0�0/-
6�� " (*(+�$$(*6" "*?(:F&()0$"D ?�(I�**"($0:F$(= :"6��06%�9 
$0%>$9; *((+E�*6)(;. �6( ?(*:%J":( 6(:>/(; / *(&!0$"H $0-
'"($0:F$9# "$!�/*() '"6"�()0$"D: �"60= (1988 C.), �?($"D 
(1995 C.). � �� ) 2005 C. “	0%>$0D <:�/6�($$0D +"+:"(6�/0” ?�"-
*6%?":0 / �0+(60; ?( ��0:"&0'"" ?�(�/60 “�(**"=*/"= "$!�/* 
$0%>$(C( '"6"�()0$"D”.  
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�:�!%�6 (6;�6"6F, >6( *()��;�$$9� "**:�!()0$"D ) (+:0*6" 
+"+:"(;�6�"" ";�H6 ;�J!"*'"?:"$0�$9= #0�0/6�� * ;06�;06"-
>�*/"; %/:($(;. ��('�** “;06�;06"&0'""” &$0$"= (+%*:():�$ 
!)%;D ?�">"$0;". ���)0D ?�">"$0 &0/:H>0�6*D ) 6(;, >6( ?�("*-
#(!"6 $0/(?:�$"� I0/6">�*/(C( ;06��"0:0, ?(&)(:DHE�� (+$0�%-
J")06F &0/($(;��$(*6"; )6(�0D | ) 6(;, >6( )&0";(*)D&" ;�J!% 
$0+:H!0�;9;" D):�$"D;" !(*606(>$( *:(J$9, " !:D "# 0$0:"&0 
$�(+#(!";( "*?(:F&()06F ;06�;06">�*/"� ;�6(!9 [�+:($*/"=, 
1986]. ��('�** 0$0:"&0 ��&%:F606() $0%>$9# "**:�!()0$"= $�-
?�(*6 ))"!% (6*%6*6)"D /(:">�*6)�$$9# #0�0/6��"*6"/, (6�0-
J0HE"# ?($D6"D “$0%>$0D ?�(!%/6")$(*6F’’, “'�$$(*6F $0%>$(C( 
��&%:F6060” " !�. 	0?�";��, ;0**") $0%>$9# ?%+:"/0'"= D):D�6*D 
/($�>$9; ��&%:F606(;, /(6(�9= /(:">�*6)�$$( #0�0/6��"&%�6 
�0+(6% %>�$(C(. 
!$0/( )(?�(* 0!�/)06$(*6" *((6$(G�$"D /(:"-
>�*6)0 $0%>$9# ?%+:"/0'"= " /0>�*6)0 $0%>$(= !�D6�:F$(*6" (*-
60�6*D (6/�969;.  

�0$$0D /$"C0 ?��!$0&$0>�$0 !:D $0%>$9# *(6�%!$"/() " �0-
+(6$"/() $0%>$9# +"+:"(6�/. �)6(�9 *60�0:"*F ?�"!��J")06F*D 
!)%# (C�0$">�$"=. �(-?��)9#, ?(!06F ;06��"0: * 6(= *6�?�$FH 
I(�;0:F$(*6", /(6(�0D $� ?(&)(:D�6 6�0/6()06F �C( !)(D/(. �(-
)6(�9#, !:D ?�"):�>�$"D G"�(/(= >"606�:F*/(= 0%!"6(�"" *6�(-
C(*6F " C:%+"$0 "&:(J�$"D $� !(:J$0 ?��)9G06F %�()�$F $0%>-
$9# *606�= 0$C:"=*/(C( )0�"0$60 �"/"?�!"". 	0/($�', 0)6(�9 
?�"!��J")0H6*D 0I(�"&;0 �. �0$60: “� /0J!(= �*6�*6)�$$(= 
$0%/� &0/:H>�$( *6(:F/( "*6"$9, */(:F/( ) $�= �*6F ;06�;06"/"”. 

�06��"0: /$"C" ;(J$( %*:()$( �0&!�:"6F $0 >�69�� >0*6". 
���)0D >0*6F *(!��J"6 (+E"� *)�!�$"D " (?��!�:�$"D, $�(+#(!"-
;9� ) !0:F$�=G�;, 0 60/J� (?��!�:�$"D <;?"�">�*/"# &0/($(). 
�( )6(�(= >0*6" ?��!*60):�$ (+&(� &0�%+�J$9# �0+(6 1990–
2007 CC., ?(*)DE�$$9# 0$0:"&% *(*6(D$"D �9$/0 $0%>$(= ?��"(-
!"/". 
?��!�:�$9 (*$()$9� "C�(/" �9$/0, "# '�:" " ;(!�:" ?(-
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)�!�$"D. ���6FD >0*6F *(!��J"6 I(�;0:F$%H ?(*60$()/% &0!0>" 
(?6";0:F$(= ?(!?"*/" $0 $0%>$9� J%�$0:9 " �� ��G�$"�. ��6-
)��60D >0*6F ?(*)DE�$0 "&;���$"D; " /(:">�*6)�$$9; ('�$/0; 
$0%>$(= !�D6�:F$(*6" * "*?(:F&()0$"�; +"+:"(;�6�">�*/"# ;�-
6(!(). � /0>�*6)� (+��/6() "&;���$"D )9*6%?0H6 0)6(� $0%>$(= 
?%+:"/0'"" " $0%>$9= J%�$0:. 

�)6(�9 )9�0J0H6 +:0C(!0�$(*6F �. �. `%6(��'/(;%, ?�"$"-
;0)G�;% %>0*6"� ) �0+(60# ?( !0$$(= 6�;06"/�, 	. �. ���+0-
/()(= &0 ?(!C(6()/% ;06��"0:0 >�6)��6(= >0*6" /$"C", 0 60/J� 
	. �. �0&()% &0 '�$$9� &0;�>0$"D $0 <60?� ?(!C(6()/" �%/(?"*".  

�. �. �����	�
, �. �. ��
���� 
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#$%!% 1. �%�&�%' (������)% 
 
	0%/0 ?��!*60):D�6 *(+(= )"! ?(&$0)06�:F$(= !�D6�:F$(*6", 

$0?�0):�$$(= $0 ?(:%>�$"�, %6(>$�$"� " ?�("&)(!*6)( (+��/6")-
$9#, *"*6�;$(-(�C0$"&()0$$9# " (+(*$()0$$9# &$0$"= ( ?�"�(-
!�, (+E�*6)� " ;9G:�$"". �60 !�D6�:F$(*6F (*$()0$0 $0 *+(�� $0-
%>$9# I0/6(), "# ?(*6(D$$(; (+$():�$"" " *"*6�;06"&0'"", /�"-
6">�*/(; 0$0:"&� " $0 <6(= +0&� *"$6�&� $()9# $0%>$9# &$0$"= " 
?�(C$(&(). �*6�*6)�$$(-$0%>$9� 6�(�"" " C"?(6�&9, /(6(�9� ?(!-
6)��J!0H6*D I0/60;" ":" (?960;", I(�;%:"�%H6*D ) )"!� &0/(-
$() ?�"�(!9 ":" (+E�*6)0. 	0%/(= &0$";0H6*D %>�$9�. ���;"$9 
“$0%/0” " “%>�$9=” ))�!�$9 [�"/"?�!"D] . <)�::(; (1794|1866). 

	0%>$0D :"6��06%�0 D):D�6*D ��&%:F606(; $0%>$(= !�D6�:F$(-
*6" " ?��!*60):D�6 *(+(= *()(/%?$(*6F ?"*F;�$$9# 6�%!(), /(6(-
�9� *(&!0$9 ) ��&%:F606� "**:�!()0$"=, 6�(��6">�*/"# (+(+E�-
$"=, *!�:0$$9# ) �0;/0# $0%>$(C( ;�6(!0. 	0%>$0D :"6��06%�0 
?��!$0&$0>�$0 !:D "$I(�;"�()0$"D %>�$9# " *?�'"0:"*6() ( ?(-
*:�!$"# !(*6"J�$"D# $0%/", 0 60/J� !:D &0/��?:�$"D ?�"(�"6�60 
$0 $0%>$9� (6/�96"D. �0/ ?�0)":(, $0%>$0D �0+(60 $� *>"60�6*D 
&0)��G�$$(=, �*:" ($0 $� +9:0 (?%+:"/()0$0. 

���)9� $0%>$9� ?�("&)�!�$"D *(&!0)0:"*F ) �0&:">$9# J0$-
�0#: 6�0/606(), �0**%J!�$"=, ?(%>�$"=, !"0:(C(), ?%6�G�*6)"=, 
J"&$�(?"*0$"= | " !0J� ) *6"#(6)(�$9# I(�;0#. � $0*6(DE�� 
)��;D J0$�9 $0%>$(= :"6��06%�9 *60$!0�6"&()0$9: ;($(C�0I"D, 
(+&(�, *606FD, !(/:0! () 6. >. 6�&"*9 !(/:0!()), 0)6(��I��06, ��I�-
�06 " ��'�$&"D.  

� $0>0:0 XX ). $0+:H!0�6*D </*?($�$'"0:F$(� %)�:">�$"� 
(+��;0 ?%+:"/%�;(= $0%>$(= :"6��06%�9. � $0*6(DE�� )��;D (!-
$";" "& C:0)$9# $(*"6�:�= $0%>$(= :"6��06%�9 D):DH6*D ?��"(-
!">�*/"� "&!0$"D, C:0)$9; (+�0&(; ��'�$&"�%�;9� $0%>$9� 
J%�$0:9. 
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�%�$0:(; $0&9)0H6 ?�>06$(� ?��"(!">�*/(� "&!0$"�. � *((6-
)�6*6)"" * �
�� 7.60-2003 “��>06$9� "&!0$"D” <6( “…?��"(-
!">�*/(� J%�$0:F$(� "&!0$"�, ";�HE�� ?(*6(D$$%H �%+�"/0'"H 
" *(!��J0E�� *606F" ":" ��I��069 ?( �0&:">$9; (+E�*6)�$$(-
?(:"6">�*/";, $0%>$9;, ?�("&)(!*6)�$$9; " !�. )(?�(*0;, :"6�-
�06%�$(-#%!(J�*6)�$$9� ?�("&)�!�$"D”. 	0%>$9= J%�$0: | <6( 
J%�$0:, ) /(6(�(; *606F" ?���! ?%+:"/0'"�= ) (+D&06�:F$(; ?(-
�D!/� ��'�$&"�%H6*D $�&0)"*";9;" *?�'"0:"*60;". ��'�$&�$69, 
/0/ ?�0)":(, $� )#(!D6 ) *(*60) ��!0/'"" J%�$0:0 " )�!%6 "**:�-
!()0$"D ) (+:0*6D#, +:"&/"# 6�;06"/� *606F". 	0%>$9� J%�$0:9 
D):DH6*D (!$(= "& C:0)$9# *(*60):DHE"# $0%>$(= :"6��06%�9. 
��'�$&"�()0$"� ;06��"0:() )9?(:$D�6*D !:D 6(C(, >6(+9 (C�0-
!"6F >"606�:�= (6 )(&;(J$9# (G"+(/ ":" I0:F*"I"/0'"=, 0 60/-
J� !:D 6(C(, >6(+9 C0�0$6"�()06F, >6( ?%+:"/%�;9� �0+(69 )9-
?(:$�$9 $0 (*$()� $0%>$(C( ;�6(!0.  

�( ;$(C"# *6�0$0#, ) 6(; >"*:� ) �(**"", $0%>$9� J%�$0:9 
?�(#(!D6 066�*60'"H ) ?�0)"6�:F*6)�$$9# ":" (+E�*6)�$$9# (�-
C0$"&0'"D#, /(6(�0D %!(*6()��D�6 $0%>$(*6F "&!0$"D " *(+:H!�-
$"� ?�0)": ��'�$&"�()0$"D. � �� <6" I%$/'"" )9?(:$D�6 �9*-
G0D 066�*60'"($$0D /(;"**"D (���). 

�(�%!)% [Wikipedia]. �*6(�"D $0%>$9# J%�$0:() $0>"$0�6*D ) 
1665 C., /(C!0 I�0$'%&*/"= “Journal des sçavans” " 0$C:"=*/"= 
“Philosophical Transactions of the Royal Society” )?��)9� $0>0:" *"*-
6�;06">�*/" ?%+:"/()06F ��&%:F6069 "**:�!()0$"=. � XVII ). ;$�-
$"�, >6( $0%/0 ;(J�6 !)"C06F*D )?���! 6(:F/( &0 *>�6 ?�(&�0>$(C( " 
(6/�96(C( (+;�$0 "!�D;", ?(!6)��J!�$$9;" (?96$9;" !0$$9;", 
+9:( /�0=$� $�?(?%:D�$9;. �0; I0/6 ?%+:"/0'"" $0%>$(C( "**:�-
!()0$"D +9: ?�(6")(��>")9; " G"�(/( (*;�")0:*D. 
 $()(; (6/�9-
6"" +9:( ?�"$D6( (+�D):D6F ) )"!� 0$0C�0;;9, /(6(�0D (#�0$D:0 
?�"(�"6�6 (6/�9)06�:D " $� ?(!!0)0:0*F �0*G"I�()/�. 	FH6($ " 
��=+$"' ?(:F&()0:"*F <6"; ;�6(!(;, (!$0/( )9D*$":(*F, >6( ($ �0-
+(60: $�!(*606(>$( #(�(G(. �('"(:(C �. �. ���6($ [Wikipedia] (+-
$0�%J":, >6( ) XVII ). (!$()��;�$$9� (6/�96"D ) 92 % *:%>0�) &0-
/0$>")0:"*F *?(�0;". �"*:( *?(�() *$"&":(*F !( 72 % ) XVIII )., !( 
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59 % )( )6(�(= ?(:()"$� XIX ). " !( 33 % ) ?��)(= ?(:()"$� XX ). 
;�$FG�$"� >"*:0 (*?0�")0HE"# ?�"(�"6�6 ) $0%>$9# (6/�96"D# 
;(J�6 +96F (6$�*�$( $0 *>�6 �(*60 >"*:0 (+�0E�$"= / ?%+:"/0'"D; 
*606�= ) *()��;�$$9# $0%>$9# J%�$0:0#.  

	0%>$(= *606F�= $0&9)0H6 &0/($>�$$(� " :(C">�*/" '�:F$(� 
?�("&)�!�$"�, ?(*)DE�$$(� /($/��6$(;% )(?�(*%. 	0%>$0D *606FD 
�0*/�9)0�6 &$0>";9� ��&%:F6069, 6��+%HE"� �0&)��$%6(C( "&:(-
J�$"D " 0�C%;�$60'"". �%+:"/0'"" *606F" ) $0%>$(; J%�$0:� 
;(J�6 ?��!G�*6)()06F )9?%*/ ?��?�"$60. ���?�"$6 | $0%>$(� 
"&!0$"�, ?(*)DE�$$(� /0/(=-:"+( 6�;�, * /(6(�(= 0)6(� #(>�6 (&-
$0/(;"6F &0"$6���*()0$$9# :"' " *?�'"0:"*6() (!:D (+*%J!�$"D 
" (":") %6(>$�$"D ?(:%>�$$9# ��&%:F606() �0+(69), )9?%*/0�;(� 
) *)�6 !( ?%+:"/0'"" *606F" ) ��'�$&"�%�;(; $0%>$(; J%�$0:� 
":" !( )9#(!0 ?(:$('�$$(= ;($(C�0I"". �0/ ?�0)":(, ?��?�"$69 
?���! )9#(!(; ) *)�6 $� ��'�$&"�%H6*D, )*:�!*6)"� >�C( ($" ;(-
C%6 *(!��J06F (G"+/" " ?(<6(;% >0*6( $� %>"69)0H6*D ) (6>�60# 
) /0>�*6)� ?%+:"/0'"=.  

 
1.1. ���������!%��� 
	0%>$9� J%�$0:9 D):DH6*D (!$(= "& C:0)$9# *(*60):DHE"# 

$0%>$(= :"6��06%�9. �606F", ?%+:"/%�;9� ) $0%>$9# J%�$0:0#, ) 
(+D&06�:F$(; ?(�D!/� ��'�$&"�%H6*D $�&0)"*";9;" *?�'"0:"-
*60;". �:D <6(C( "&!06�:F*6)( ":" ��!0/'"D $0%>$(C( J%�$0:0 
?���! ?%+:"/0'"�= $()(= $0%>$(= �0+(69 $0?�0):D�6 �� $�*/(:F-
/"; ($� ;�$�� !)%#) ��'�$&�$60;, *>"60HE";*D *?�'"0:"*60;" ) 
!0$$(= (+:0*6". ��'�$&�$69, /0/ ?�0)":(, $� )#(!D6 ) *(*60) ��-
!0/'"" J%�$0:0 " )�!%6 "**:�!()0$"D ) (+:0*6D#, +:"&/"# 6�;0-
6"/� *606F". 	0 (*$()� ?��!*60):�$$9# ��'�$&"= ��!/(::�C"D 
J%�$0:0 ?�"$";0�6 ��G�$"� ( ?%+:"/0'"" *606F". ��('�** ��-
'�$&"�()0$"D ?�"&)0$ "*/:H>"6F ?%+:"/0'"" 6�# ;06��"0:(), 
/(6(�9� *(!��J06 C�%+9� ;�6(!(:(C">�*/"� (G"+/" ":" ?�D;9� 
I0:F*"I"/0'"". 
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��'�$&"D | 0$0:"&, �0&+(�, $�/(6(�0D ('�$/0 ?%+:"/0'"", ?�(-
"&)�!�$"D ":" ?�(!%/60. ��'�$&"D D):D�6*D J0$�(; J%�$0:F$(= 
?%+:"'"*6"/". ��'�$&"�()0$"� | ?�('�**, +:0C(!0�D /(6(�(;% 
%>�$9� ('�$")0H6 �0+(69 *)("# /(::�C. �6( ?�('�!%�0 �0*-
*;(6��$"D $0%>$9# *606�= " ;($(C�0I"= %>�$9;"-*?�'"0:"*60;" 
) 6(= J� (+:0*6". ��:F ��'�$&"�()0$"D !( ?%+:"/0'"" | %!(*6(-
)��"6F*D " ) $�(+#(!";9# *:%>0D# !(+"6F*D (6 0)6(�0 *:�!()0$"D 
*60$!0�60;, ?�"$D69; ) /($/��6$(= (+:0*6" ":" $0%/� ) '�:(;. 
�%+:"/0'"" ?�("&)�!�$"=, $� ?�(G�!G"# ��'�$&"�()0$"�, ?�(-
I�**"($0:0;" ) �0&:">$9# (+:0*6D# >0*6( )(*?�"$";0H6*D * $�-
!()��"�;. ��'�$&"�()0$"� "*?(:F&%�6*D "&!06�:D;" !:D (6+(�0 " 
('�$/" ?��!*60):�$$9# �%/(?"*�=.  

� ?�('�**� ��'�$&"�()0$"D %>0*6)%H6 *:�!%HE"� *6(�($9: 
0)6(�, ?��!*60)"6�:F "&!06�:D (/0/ ?�0)":(, ��!0/6(� J%�$0:0) " 
��'�$&�$69. 
*(+�$$(*6" )&0";(!�=*6)"D *6(�($ ) ?�('�**� ?(!-
C(6()/" $0%>$(= *606F" / "&!0$"H "&:(J�$9 ) :�/'"" �. �. �(-
$"$0 “
'�$/0 $0%>$(= *606F": )&C:D! ��'�$&�$60” [�($"$, 2010]. 

1.2. ��$����*+-  
���!?(:(J";, >6( +"+:"(6�/0 A ";��6 ;$(J�*6)( IA={i1,…in} 

C(!()9# /(;?:�/6() J%�$0:(), ?(:%>�$$9# ) ��&%:F606� ?(!?"*-
/". �"+:"(6�/0 A (?��!�:D�6 *)(� &$0>�$"� ?(:�&$(*6" vA(ik) � 0 
/0J!(C( J%�$0:0 ik "& ;$(J�*6)0 IA. �0:�� ?��!?(:(J";, >6( 
+"+:"(6�/0 B ";��6 ;$(J�*6)( IB = {i1,…in} C(!()9# /(;?:�/6() 
J%�$0:() " IA = IB, 6. �. ?(!?"*/" +"+:"(6�/ +9:" (!"$0/()9. 
�"+:"(6�/0 B *0;(*6(D6�:F$( (?��!�:D�6 &$0>�$"� ?(:�&$(*6" 
vB(ik) � 0 /0J!(C( J%�$0:0 "& ;$(J�*6)0 IB. 
>�)"!$(, >6( ) (+-
E�; *:%>0� vA(IA) � vB(IB), ?(*/(:F/% ('�$/" ?(:�&$(*6" J%�$0-
:(), )9?(:$�$$9� +"+:"(6�/0;" A " B, *%+��/6")$9.  

�I(�;%:"�%�; 6�" *:�!*6)"D. �(-?��)9#, (+:0!0D $0)9/(; 
)9>"*:�$"D ?(:�&$(*6" J%�$0:(), +"+:"(6�/0�F ;(J�6 ('�$")06F 
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() %*:()$9# �!"$"'0#) 6�/%E%H *6(";(*6F +"+:"(6�>$(C( I($!0 
?��"(!">�*/"# "&!0$"=. �(-)6(�9#, %;�$"� )9>"*:D6F ?(:�&$(*6F 
;(J�6 $�('�$";( ?�"C(!"6F*D $0 <60?� *(*60):�$"D ?:0$0 ?(!-
?"*/" $0 *:�!%HE"= C(!. �-6��6F"#, ?�" ?�()�!�$"" +"+:"(;�6-
�">�*/"# "**:�!()0$"= &$0$"� I%$/'"" ?(:�&$(*6" !0�6 )(&;(J-
$(*6F "*?(:F&()06F ;�6(!9 ;"/�(</($(;"/". � *)(H (>���!F, 
?�";�$DD <6" ;�6(!9, ;9 $0!��;*D ?�"+:"&"6F*D / (6)�60; $0 
I%$!0;�$60:F$9� )(?�(*9 ( I%$/'"($"�()0$"" 0C�$6() �9$/0 
$0%>$(= ?��"(!"/", 0 ";�$$(: ?(>�;% 0C�$69-?(6��+"6�:" )9+"-
�0H6 60/"� $0+(�9 +:0C; /0/ " ?(>�;% 0C�$69-?�("&)(!"6�:" 
I(�;"�%H6 $0+(�9 +:0C 60/"; (+�0&(;; /0/ " ?(>�;% 60/, 0 $� 
"$0>� I(�;"�%H6*D '�$9 $0 6()0�9 " %*:%C"; ?�" /0/"# %*:()"D# 
*%E�*6)%�6 �0)$()�*"� $0 <6(; �9$/�; /0/ 0*";;�6�"D "$I(�-
;0'"" ):"D�6 $0 0C�$6() �9$/0. �$0$"� (6)�6() $0 <6" )(?�(*9 
?�"!0�6 0C�$60; �9$/0 %)���$$(*6" ) ?()�!�$"" " !�:0�6 ?��!-
*/0&%�;9;" ��&%:F6069 *!�:(/. 

�(�%!)%. �"/�(</($(;"/0 [�"/"?�!"D] "&%>0�6 I%$/'"($"�()0-
$"� </($(;">�*/"# 0C�$6() ) #(!� "# ?�("&)(!*6)�$$(=, �0*?��!�:"-
6�:F$(=, ?(6��+"6�:F*/(= " (+;�$$(= !�D6�:F$(*6". �**:�!()0$"D 
?�()(!D6*D ?( *:�!%HE"; (*$()$9; $0?�0):�$"D;: a) ?�(+:�;0 ?(-
6��+"6�:D | ?(>�;% 0C�$69 )9+"�0H6 ";�$$( 60/"� $0+(�9 +:0C (/0/ 
?�0)":(, !:D /($�>$(C( ?(6��+:�$"D); +) ?�(+:�;0 ?�("&)(!"6�:D | 
/0/ " ?(>�;% 0C�$69-?�("&)(!"6�:" )9+"�0H6 ";�$$( 60/"� $0+(�9 
I0/6(�() ?�("&)(!*6)0 " *6�%/6%�9 )9?%*/0; )) �9$(>$(� �0)$()�-
*"� " *6�%/6%�0 �9$/0; C) (+E�� �0)$()�*"� | /0/ " ?(>�;% I(�;"-
�%H6*D '�$9 $0 6()0�9 " %*:%C", /0/ ?�("*#(!"6 (+;�$ ?�" �0&:">-
$9# ?��!?(:(J�$"D#; /(C!0 �9$(/ </($(;">�*/" <II�/6")�$; 
!) 0*";;�6�"D "$I(�;0'"" | /0/ " ?(>�;% $�*()?0!�$"� "$I(�;0-
'"($$9# ;$(J�*6) </($(;">�*/"# 0C�$6() ;(J�6 ?�")�*6" / </($(-
;">�*/(= $�<II�/6")$(*6"; �) )$�G$"� <II�/69 (</*6��$0:"") | /0/ 
" ?(>�;% )(&;(J$(*6F *)("; )9+(�(; /(*)�$$( ?():"D6F $0 ��G�-
$"D !�%C"# 0C�$6() ;(J�6 ?�")�*6" / </($(;">�*/(= $�<II�/6")$(-
*6"; J) (+E�*6)�$$9� +:0C0 | /0/ " ?(>�;% *%E�*6)()0$"� $�/(6(-
�9# 6"?() </($(;">�*/"# +:0C ;(J�6 ?�")�*6" / </($(;">�*/(= $�-
<II�/6")$(*6".  
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� </($(;">�*/(= 6�(�"" [�"/"?�!"D] �9$(/ | <6( *()(/%?-
$(*6F (*$()0$$9# $0 )&0";$(; *(C:0*"", </)")0:�$6$(*6" " /($-
/%��$'"" </($(;">�*/"# (6$(G�$"= ;�J!% *%+��/60;" �9$/0 ?( 
?()(!% !)"J�$"D 6()0�() " !�$�C. �%$/'"" �9$/0: a) "$I(�;0-
'"($$0D | �9$(/ !0�6 �C( %>0*6$"/0; "$I(�;0'"H ( $�(+#(!"-
;(; /(:">�*6)� 6()0�() " %*:%C, "# 0**(�6";�$6� " /0>�*6)�; 
+) ?(*��!$">�*/0D | �9$(/ )9*6%?0�6 ?(*��!$"/(; ;�J!% ?�("&-
)(!"6�:�; " ?(6��+"6�:�;; )) '�$((+�0&%HE0D | '�$0 $0 �9$/� 
*/:0!9)0�6*D $0 (*$()� )&0";(!�=*6)"D *?�(*0 " ?��!:(J�$"D,  
* %>�6(; /($/%��$'""; C) ��C%:"�%HE0D | �9$(/ ?�")(!"6 )  
�0)$()�*"� *?�(* " ?��!:(J�$"�; !) *6";%:"�%HE0D | �9$(/ ?(-
+%J!0�6 ?�("&)(!"6�:�= *(&!0)06F $%J$9� (+E�*6)% </($(;">�-
*/"� +:0C0 * $0";�$FG";" &06�060;" " ?(:%>06F !(*606(>$%H 
?�"+9:F. �9$(>$9� (6$(G�$"D ��C%:"�%H6*D * ?(;(EFH �9$(>-
$(C( ;�#0$"&;0, /(6(�9= *(*6("6 "& >�69��# &0/($(): &0/($ 
*6(";(*6", &0/($ *?�(*0 " ?��!:(J�$"D, &0/($ 6�%!0 " &0/($ /($-
/%��$'"". 

� ;"/�(</($(;"/� ?�(+:�;% ?(:�&$(*6" "&%>0�6 6�(�"D ?(-
6��+:�$"D " *?�(*0, 0 ";�$$( /0/(= 6()0� ":" $0+(� 6()0�() )9-
+"�0�6 ?(6��+"6�:F ?�" &0!0$$9# (C�0$">�$"D#. 	"J� ?�")�!�$9 
(*$()$9� ?(:(J�$"D (>��/0 [�6(�>�)(=, 2010] $0 <6% 6�;%.  

�&%>�$"� )9+(�0 (6!�:F$( )&D6(C( ?(6��+"6�:D ";��6 *)(�= 
'�:FH )9)�!�$"� "$!")"!%0:F$(= I%$/'"" *?�(*0. �($�>$(= '�-
:FH 0$0:"&0 !0$$(= ?�(+:�;9 D):D�6*D 6�(�"D *?�(*0, %*60$0):"-
)0HE0D (*$()$9� &0)"*";(*6" ;�J!% '�$()9;" " $�'�$()9;" 
I0/6(�0;" " �9$(>$9; *?�(*(;. �9:0 �0&)"60 "!�D, *(C:0*$( /(-
6(�(= ?�" ?(/%?/� 6()0�0 ?(6��+"6�:F ;0/*";"&"�%�6 ?(:�&-
$(*6F | ?*"#(:(C">�*/(� %!():�6)(��$"� (6 "*?(:F&()0$"D 6(C( 
":" "$(C( +:0C0. ��" <6(; !�=*6)%�6 ?�"$'"? %+9)0$"D ?��!�:F-
$(= ?(:�&$(*6", *(C:0*$( /(6(�(;% ?(:�&$(*6F ?(6��+:D�;(C( 
+:0C0 %+9)0�6 ?( ;��� %)�:">�$"D �C( ?(6��+:�$"D.  
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�!�D ?(:�&$(*6" /0/ (*$()9 ;(6")0'"" ?(6��+"6�:D ?�")�:0 / 
?(*60$()/� ?�(+:�;9 "&;���$"D ?(:�&$(*6". �. �0:F�0*, *$0>0:0 
*>"60)G"= *%E�*6)()0$"� ;��9 ?(:�&$(*6" *0;((>�)"!$9; I0/-
6(;, ?(! ):"D$"�; �0+(6 )9!0HE�C(*D ;06�;06"/0 �. �$�" �%-
0$/0�� ?(*6�?�$$( ?�"G�: / )9)(!% ( 6(;, >6( ?(:�&$(*6F $�"&-
;��";0, $�*;(6�D $0 6( >6( D):D�6*D /(:">�*6)�$$(= )�:">"$(=. 
. �. �J�)($* ?��!:(J": /(*)�$$9= ;�6(! "&;���$"D ?(:�&$(*6" 
) )"!� /(:">�*6)0 !�$�C, /(6(�(� ?(6��+"6�:F C(6() &0?:06"6F &0 
6()0�. �?(*:�!*6)"" !0$$9= ;�6(! +9: )&D6 $0 )((�%J�$"� " 
%*()��G�$*6)()0$ �. �0�G0::(;.  

�(*6�?�$$( </($(;"*69 &0;�6":", >6( ?(!#(! / 0$0:"&% ?(-
6��+"6�:F*/(C( )9+(�0 * 6(>/" &��$"D ?�"$'"?0 ;0/*";"&0'"" 
?(:�&$(*6" $"*/(:F/( $� *6�0!0�6 (6 $�)(&;(J$(*6" "&;��D6F 
?(:�&$(*6F. �(*606(>$( ?�(*6( �0$J"�()06F �0&:">$9� 0:F6��$0-
6")9, >6( " !�:0�6 ?(6��+"6�:F. �0/ ?�0)":(, ($ *�0)$")0�6 �0&-
:">$9� 6()0�9 ":" 6()0�$9� $0+(�9, " )9+"�0�6 $0"+(:�� ?��!-
?(>6"6�:F$9= )0�"0$6. � <6(; *:%>0� !:D "&%>�$"D ?(6��+"-
6�:F*/(C( )9+(�0 $0 (*$()� ?�"$'"?0 ;0/*";"&0'"" "&;���$"� 
$� 6��+%�6*D.  

�0/"; (+�0&(;, *:(J":*D (�!"$0:"*6*/"= (?(�D!/()9=) ?(!-
#(!, *(*6(DE"= ) 6(;, >6(+9 (?��!�:"6F ?(6��+"6�:F*/"= )9+(� 
$� ?%6�; ?�D;(C( ":" /(*)�$$(C( "&;���$"D ?(:�&$(*6", 0 * ?(-
;(EFH *�0)$�$"D �0&:">$9# 6()0�() ":" 6()0�$9# $0+(�(). 
*-
$()06�:D;" !0$$(C( ?(!#(!0 D):DH6*D +�"60$*/"= </($(;"*6 " 
;06�;06"/ �. �!J%(�6 " "60:(-G)�='0�*/"= </($(;"*6 �. �0-
��6(. � �0;/0# <6(C( ?(!#(!0 (*(+%H ?(?%:D�$(*6F ?(:%>": C�0-
I">�*/"= 0$0:"6">�*/"= 0??0�06 /�")9# +�&�0&:">"D. �(*:�!$"= 
?��!*60):D�6 *(+(= C�0I"/, $0 (*D# /(6(�(C( (6:(J�$9 /(:">�*6-
)0 !)%# 6()0�(), 0 /�")9� +�&�0&:">"D (+��!"$DH6 ;$(J�*6)0 $0-
+(�() +:0C, !0HE"� ?(6��+"6�:H �0)$%H ?(:�&$(*6F. ��%C"; 0$0-
:"6">�*/"; "$*6�%;�$6(; D):DH6*D "$!�/*$9� I%$/'"" ?(:�&-



 15

$(*6", ) /(6(�9# &$0>�$"D I%$/'"" (6�0J0H6 �0$J"�()0$"� ?(-
6��+"6�:�; *)("# ?��!?(>6�$"=, ";�HE"# ?(�D!/()9= *;9*:.  

� ��0:F$(= J"&$" ?(6��+"6�:H ?�"#(!"6*D )9+"�06F *��!" 
$�(?��!�:�$$9# 0:F6��$06"): ?(/%?0D 6()0�, ?(6��+"6�:F, /0/ 
?�0)":(, 6(>$( $� &$0�6, /0/%H ?(:�&$(*6F ($ �;% ?�"$�*�6. �6( 
&0;�>0$"� !(*606(>$( 6(>$( #0�0/6��"&%�6 ?(!?"*/% $0 J%�$0:9.  
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#$%!% 2. 	*+���' �%�!�+�' /�/$��0�+���  
 
���;"$ “+"+:"(;�6�"D” (Bibliometrics) ";��6 $�*/(:F/( (?��-

!�:�$"=. ��")�!�; ?�";��9. �(C:0*$( ?��)(;% (?��!�:�$"H 
[Bibliometrics, Def01] <6( “…$0+(� ;�6(!(), "*?(:F&%�;9# !:D 
"&%>�$"D ":" "&;���$"D 6�/*6() " "$I(�;0'"", ) /(6(�9= )#(!D6 
0$0:"& '"6"�()0$"D " /($6�$6-0$0:"&”. �6(�(� [Bibliometrics, 
Def02] (?��!�:D�6 +"+:"(;�6�"H /0/ “…$0%>$(� $0?�0):�$"�, 
(*$()0$$(� $0 ;�6(!0# /(:">�*6)�$$(C( 0$0:"&0 +"+:"(C�0I">�*-
/"# #0�0/6��"*6"/ !(/%;�$6(), !0HE"# (*$()% !:D "# /0>�*6-
)�$$(= ('�$/"”. ���6F� (?��!�:�$"� [Bibliometrics, Def03] C:0*"6, 
>6( <6( “…)*?(;(C06�:F$0D /$"C()�!>�*/0D $0%>$0D !"*'"?:"$0, 
�0&�0+069)0HE0D 6�(�"H " ?�0/6"/% ?�";�$�$"D ;06�;06">�*-
/"# " *606"*6">�*/"# ;�6(!() ) ?�":(J�$"" / ?"*F;�$$9; " ?�-
>06$9; *��!*6)0; /(;;%$"/0'""”. 
!$" "**:�!()06�:" *>"60H6, 
>6( <6(6 6��;"$ ))�!�$ �. ��"6>0�!(; ) 1969 C. [Pritchard, 1969], 
!�%C"� (6!0H6 ?0:F;% ?��)�$*6)0 �. 
6:� " $0&9)0H6 1934 C.  

�)6(� �0+(69 [Glänzel, 2006] )9*/0&9)0�6 ;$�$"�, >6( 6��-
;"$9 “+"+:"(;�6�"D” (!0:�� | ��) " “$0%/(;�6�"D” (!0:�� – 
	�) +9:" ))�!�$9 $�&0)"*";( " (!$()��;�$$( ) 1969 C. �. ��"6-
>0�!(; " �. �. 	0:";()9;. �. ��"6>0�! ?(D*$D: 6��;"$ �� /0/ 
“…?�";�$�$"� ;06�;06">�*/"# " *606"*6">�*/"# ;�6(!() !:D 
"**:�!()0$"D ?�>06$9# /(;;%$"/0'"=…” [Pritchard, 1969], 0 
�. �. 	0:";() (?��!�:": 6��;"$ 	� /0/ “…"*?(:F&()0$"� 60/"# 
/(:">�*6)�$$9# ;�6(!(), /(6(�9� ";�H6 !�:( * 0$0:"&(; $0%>-
$9# "**:�!()0$"=, �0**;06�")0�;9# /0/ "$I(�;0'"($$9= ?�(-
'�**…” [	0:";(), �%:F>�$/(, 1969]. � *((6)�6*6)"" * <6";" "$-
6��?��60'"D;" �� (C�0$">")0�6*D "&;���$"�; $0%>$9# /(;-
;%$"/0'"=, ) 6( )��;D /0/ 	� ";��6 !�:( * +(:�� (+E";" "$-
I(�;0'"($$9;" ?�('�**0;". �0/ ":" "$0>�, �0&;969� C�0$"'9 
;�J!% <6";" !)%;D ?($D6"D;" ?(>6" "*>�&:" ) 6�>�$"� 6��# ?(-
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*:�!$"# !�*D6":�6"=, " ) $0*6(DE�� )��;D (+0 6��;"$0 "*?(:F&%-
H6*D ?�0/6">�*/" /0/ *"$($";9. �9 *>"60�;, >6( �0&$(>6�$"D ) 
(?��!�:�$"D# " !060# *)"!�6�:F*6)%H6 ( ;(:(!(*6" �0**;06�"-
)0�;9# 6��;"$(). 

�:�!%�6 (6;�6"6F, >6( ) /($'� XX ). ?(D)":*D �D! 0$0:(C">$9# 
6��;"$(). � 1988 C. ) ��	��� [�(�F/()0, 1988] +9: ))�!�$ ) (+(-
�(6 6��;"$ “"$I(;�6�"D” (Infometrics). 
$ (+(&$0>0�6 ?(!(+:0*6F 
"$I(�;0'"($$(= $0%/", &0$";0HE%H*D *606"*6">�*/"; 0$0:"&(; 
?�('�**0 $0%>$9# /(;;%$"/0'"=. �$I(;�6�"D ";��6 !�:( * <:�/-
6�($$9;" *��!*6)0;" "$I(�;0'"" " )/:H>0�6 60/"� 6�;9, /0/ *60-
6"*6">�*/"= 0$0:"& ($0%>$9#) 6�/*6()9# " C"?��6�/*6()9# *"*-
6�;, +"+:"(6�>$9# '"�/%:D'"=, "$I(�;0'"($$9# *��!*6) ) <:�/-
6�($$9# +"+:"(6�/0#, ;(!�:�= !:D ?�('�**() ?�("&)(!*6)0 "$I(�-
;0'"". � �0+(6� [Brooks, 1990] ?��!*60):�$ ?(:�;">�*/"= (+&(� 
?( 6�;� “�"+:"(;�6�"D, $0%/(;�6�"D " "$I(;�6�"D? 
 >�; ;9 
C()(�";”. � 1997 C. ?(D)":*D 6��;"$ “)�+(;�6�"D” (Webometrics).  

�(�%!)%. ���;"$ “)�+(;�6�"D” (!0:�� – ��) (+(&$0>0�6 �0&!�: 
"$I(�;06"/", ) �0;/0# /(6(�(C( "**:�!%H6*D /(:">�*6)�$$9� 0*-
?�/69 /($*6�%"�()0$"D " "*?(:F&()0$"D "$I(�;0'"($$9# ��*%�*(), 
*6�%/6%� " 6�#$(:(C"= ?�";�$"6�:F$( / World Wide Web (!0:�� – 
3W). �C( 0)6(�0;" ?�"$D6( *>"606F �. �:;"$!0 " �. �$C)��*�$0 
[Almind, Ingwersen, 1997]. ��C(!$D �� )/:H>0�6 >�69�� $0?�0):�$"D 
"**:�!()0$"=: 3W-"$!"/06(�9 ("$!�/*9 '"6"�()0$"D, $0+:H!0�-
;(*6F *0=6() ...), *('"0:F$9� I�$(;�$9 ) 3W (*('"0:F$9� *�6", *(-
(+E�*6)0 *0=6() ...), *+(� !0$$9# ( 3W (�(+(69, ?("*/()9� ;0G"$9, 
"$I(�;0'"($$9= ?("*/ ...), 0$0:"& C"?��**9:(/ () >0*6$(*6", *)D&" 
;�J!% *0=60;"...). 
+&(� �0+(6 ?( �� &0 !�*D6":�6"� ?��!*60):�$ ) 
[Ingwersen, 2006]. � /0>�*6)� ��&H;� ?�")�!�; '"606% "& �0+(69 
[��$F/()0, �H6H$$"/, 2001]: “…6��;"$(:(C">�*/0D ?%60$"'0 ?�"-
)�:0 / 6(;%, >6( ) (!$" " 6� J� 6��;"$9 0)6(�9 )/:0!9)0H6 �0&:">-
$9= *;9*:, 0 "!�$6">$0D *%6F (?"*9)0�6*D �0&$9;" ?($D6"D;"”. 
� $0*6(DE�= �0+(6� ?(! 6��;"$(; �� +%!�; ?($";06F /(;-

?:�/* ;�6(!() " *��!*6), ?��!$0&$0>�$$9# !:D "&;���$"= ?�(-
'�**() ?�("&)(!*6)0, /(;;%$"/0'"= " "*?(:F&()0$"D $0%>$(= "$-
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I(�;0'"". ��:FH ?�";�$�$"D "&;��"6�:F$9# ;�6(!() D):D�6*D 
0$0:"& ?�('�**0 $0%>$9# "**:�!()0$"=. �*#(!D "& <6(C(, (*$()-
$(� $0&$0>�$"� �� *60$()"6*D (>�)"!$9;. �� ?��!$0&$0>�$0 !:D 
('�$/" ?�('�**0 "**:�!()0$"=, $( $� !:D ('�$/" ��&%:F606() "*-
*:�!()0$"=. �( (?��!�:�$"H �� $� $0'�:�$0 $0 &0;�$% /0>�*6)�$-
$9# ;�6(!() /(:">�*6)�$$9;" ('�$/0;". ��&%:F6069 +"+:"(;�6-
�">�*/"# "&;���$"= " "# ?(*:�!%HE"= 0$0:"& $"/("; (+�0&(; $� 
!(;"$"�%H6 " $� &0;�$DH6 </*?��6$9# &0/:H>�$"=. 
'�$/" /0>�*6-
)0 $0%>$9# "**:�!()0$"= " ��&%:F6069 +"+:"(;�6�">�*/(C( 0$0-
:"&0 ?�('�**0 $0%>$9# "**:�!()0$"= !(?(:$DH6 !�%C !�%C0.  

	0>0:( *606"*6">�*/"# "**:�!()0$"= $0%>$9# +"+:"(C�0I"= 
;(J�6 +96F (6$�*�$( / 20-; CC. XX ). � 1926 C. �. �(6/0 (?%+-
:"/()0: ��&%:F6069 ?"($��*/(C( 0$0:"&0 >0*6(6$(C( �0*-
?��!�:�$"D $0%>$(= ?�("&)(!"6�:F$(*6". �?%*6D )(*�;F :�6 ?(D-
)":0*F �0+(60 �. ���!I(�!0, ) /(6(�(= +9:( ?��!*60):�$( >0*-
6(6$(� �0*?��!�:�$"� $0%>$9# *606�= ?( J%�$0:0;. �6" �0+(69 
(*60)0:"*F $�&0;�>�$$9;" !( $0>0:0 60-# CC. XX )., /(C!0 D. Price 
(?%+:"/()0: �0+(6% “Little science, big science” [Price, 1963], +:0-
C(!0�D /(6(�(= )(?�(*9, (6$(*DE"�*D / /(:">�*6)�$$9; 0*?�/-
60; ?�('�**0 $0%>$9# "**:�!()0$"=, *60:" "$6���*()06F %>�$9# 
" �%/()(!"6�:�= $0%>$9# "**:�!()0$"=. �. ��0=* +9: (!$"; "& 
(*$()$9# ?�(?0C0$!"*6() "*?(:F&()0$"D "$!�/*0 $0%>$(C( '"6"-
�()0$"D, ?��!:(J�$$(C( �$*6"6%6(; $0%>$(= "$I(�;0'"" (ISI, 
�":0!�:FI"D, ���) ) /0>�*6)� "$*6�%;�$60 /(:">�*6)�$$(C( 
0$0:"&0 ?�('�**0 $0%>$9# "**:�!()0$"=. �$"C0 ?(D)":0*F ) 6( 
)��;D, /(C!0 $�(+#(!";(*6F ('�$/" ?�(!%/6")$(*6" " <II�/6")-
$(*6" $0%>$(C( "**:�!()0$"D *60:0 $0*6(D6�:F$(=. ��"G:( )��;D 
C:(+0:"&0'"" *��!*6) $0%>$(C( (+E�$"D, �(*60 (+��;() &$0$"= " 
(?%+:"/()0$$9# ��&%:F606(). )�:">":*D ;0*G60+ ;�J!"*'"?-
:"$0�$9# "**:�!()0$"=. ��&/( %*:(J$":"*F *"*6�;9 I"$0$*"�(-
)0$"D, (*$()0$$9� $0 </*?��6$9# ('�$/0#. 
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�(*6 0/0!�;">�*/(= 0/6")$(*6" ) 60-# CC. XX ). 6�*$( *)D&0$ * 
?�(C��**")$(= "$I(�;0'"($$(= 6�#$(:(C"�=, �0&)"6"�; /(;?FH-
6��$9# $0%/, *�6�)9# 6�#$(:(C"= " (*(+�$$( *( )*�;"�$(= !(*-
6%?$(*6FH +(:FG"# +"+:"(C�0I">�*/"# +0& !0$$9#, *:%J0E"# 
(*$()(= !:D ��-"**:�!()0$"=. �!�*F ?��J!� )*�C( *:�!%�6 (6;�-
6"6F +0&9 !0$$9# ISI. � 70-� CC. XX )., /(C!0 *+(� !0$$9# >0*6( 
?��!*60):D: *(+(= �%>$%H �0+(6%, +:0C(!0�D ?��*($0:F$9; /0>�-
*6)0; "**:�!()06�:�=-<$6%&"0*6() " ;(C%>"; 6�0!"'"D; +"+:"(-
6�>$(= $0%/" �� ?�(G:0 ?%6F (6 “#(++"” !( ;06�;06">�*/"# ;(-
!�:�= " (*(&$0$"D $�(+#(!";(*6" ��0:"&0'"" " )$�!��$"D 6�#$(-
:(C">$9# ��G�$"=. � $0>0:� 80-# CC. XX ). �� *60$()"6*D *0;(-
*6(D6�:F$(= $0%>$(= !"*'"?:"$(= *( *?�'"I">�*/"; ?�(I":�; 
"**:�!()0$"=. � 1978 C. )9?%*/0�6*D J%�$0: “Scientometrics” 
[Scientometrics] | ?��)(� ?��"(!">�*/(� "&!0$"�, *?�'"0:"&"�%H-
E��*D $0 �� " 	�. 
*$()$9� ?%+:"/0'"" ?( �� 60/J� *(!��-
J06F*D ) J%�$0:0#: Journal of the American Society for Information 
science and Technology, Journal of Informetrics, Journal of Informa-
tion Science " !�. ��!%E�= ;�J!%$0�(!$0D /($I���$'"D ?( <6(= 
6�;06"/� D):D�6*D The International Conference on Scientometrics 
and Informetrics. 

� *)�6 )9#(!"6 $�*/(:F/( )*�(+��;:HE"# ;($(C�0I"= ?( ��, 
) /(6(�9# ?�";�$D�6*D *()��;�$$9= ;06�;06">�*/"= 0??0�06, 
$0?�";�� [`0=6%$, 1983], [Van Raan, 1988]. �(6 I0/6, >6( ��-;�-
6(!9 "*?(:F&%H6*D !:D *0;(= ��, 60/J� %/0&9)0�6 $0 �0&)"6"� 
!0$$(= !"*'"?:"$9. 

2.1. �*��!�3� �%+3 � *�/3+�' 
`�($(:(C"D (*$()$9# *(+96"= $0 <60?� *60$():�$"D �� ?��!-

*60):�$0 $0 !(;0G$�= *6�0$"'� �. �%**( [Rousseau, 1992]. �9 
*$0+!":" �� **9:/0;", !(+0)":" (6�>�*6)�$$9� *(+96"D " ?��!-
*60)":" ) )"!� 60+:. 2.1.  
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������� 2.1 

�"+:"(;�6�"D: *(+96"D " !069 

#�� ��/3+�� 
1913 F. Auerbach (6/�9: C"?��+(:">�*/%H &0)"*";(*6F ;�J!% 

>"*:�$$(*6FH $0*�:�$"D " ?:(E0!FH $�;�'/"# C(�(!(). 
� $0*6(DE�� )��;D <6% " ?(!(+$9� &0/($(;��$(*6" $0&9-
)0H6 &0/($(; �"?I0 

1916 J. Estoup %*60$()": C"?��+(:">�*/%H “?�"�(!%” "*?(:F&(-
)0$"D *:() ) D&9/�. “�0/($ �"?I0” 

1922 W. Hulme ))�: 6��;"$ “*606"*6">�*/0D +"+:"(C�0I"D” 
1926 �. Lotka (?%+:"/()0: *606FH “�0*6(6$(� �0*?��!�:�$"� 

$0%>$(= ?�(!%/6")$(*6"”. [Lotka, 1926] 
1927 P. Gross " E. Gross �0&�0+(60:" “�$0:"& '"6"�()0$"D”. 

[Gross, Gross, 1927] 
1928 E. Condon (?%+:"/()0: *606FH “Statistics of Vocabulary”. 

[Condon, 1928] 
1929 G. Zipf &0E"6": !"**��60'"H “Relative frequency as a determi-

nant of phonetic change”. Harvard Studies in Classical  Philology 
1934 P. Otlet "*?(:F&()0: 6��;"$ “Bibliometrie” ) *)(�; “��0/-

606� ( !(/%;�$60'""” 
1934 S. Bradford )9)�: <;?"�">�*/"= &0/($ �0*?��!�:�$"D *60-

6�= ) $0%>$9# J%�$0:0#. �6( �0*?��!�:�$"� ?(:%>":( $0-
&)0$"� “�0/($ �0**�D$"D ���!I(�!0” 

1935 G. Zipf (?%+:"/()0: �0+(6% “The Psycho-Biology of Lan-
guage. An introduction to dynamic philology” (Cambridge, 
Mass.), ) /(6(�(= )?��)9� !0: (?��!�:�$"� &0/($0 �"?I0 

1948 H. Fussler ))�: 6��;"$ “/:H>�)(= J%�$0:” !:D $0%>$(= ?�-
�"(!"/" ) (+:0*6" #";"" " I"&"/" 

1948 S. Bradford ))�: 6��;"$ “!(/%;�$60'"D” 
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1948 C. Shannon *(&!0: ;06�;06">�*/%H 6�(�"H *)D&". [Shannon, 
1948] 

1955 E. Garfield ?%+:"/%�6 *606FH “Citation Indexes for Science”. 
[Garfield, 1955] 

1956 R. Fano )9*/0&9)0�6 "!�H ('�$/" &$0>";(*6" $0%>$9# 
J%�$0:(), /(6(�0D +0&"�%�6*D $0 0$0:"&� +"+:"(C�0I">�*-
/"# *(>�60$"= (Bibliographic Coupling). [Fano, 1956] 

1960 M. Raisig (?��!�:D�6 6��;"$ RPR index (Index of Realized 
Research Potential). [Raisig, 1960] 

1963 �. Kessler (?��!�:D�6 6��;"$ “Bibliographic Coupling” " $0 
�C( (*$()� �0&�0+069)0�6 ;�6(! 0$0:"&0 *�6�= '"6"�()0-
$"D. [Kessler,1963a; b] 

1963 � I":0!�:FI"=*/(; "$*6"6%6� $0%>$(= "$I(�;0'"" (ISI, 
USA) ?(! �%/()(!*6)(; �. �0�I":!0 $0>069 �0+(69 ?( 
*(&!0$"H *"*6�;9 +0& !0$$9# !:D �0&:">$9# (+:0*6�= 
$0%/". � ?(;(EFH <6(= *"*6�;9 )9>"*:D�6*D "$!�/* '"6"-
�()0$"D $0%>$9# �0+(6 (Science Citation Index) 

1963 �9G:0 ) *)�6 ;($(C�0I"D D. Price “Little science, big science”, 
&0:(J")G0D (*$()9 *()��;�$$(= $0%/(;�6�"". [Price, 1963] 

1963 �&!0$ ?��)9= $(;�� “+%;0J$(=” )��*"" J%�$0:0 “Journal 
impact factor” ?(! ��!0/'"�= E. Garfield, I. Sher 

1964 
?%+:"/()0$0 �0+(60 ?( 6�(�"" <?"!�;"=. [Goffman, 
Newill, 1964] 

1965 
?%+:"/()0$0 �0+(60 D. Price, ) /(6(�(= �0**;06�")0H6*D 
“*�6" $0%>$9# ?%+:"/0'"=”. [Price, 1965] 

1966 
?%+:"/()0$ �%**/"= ?���)(! ;($(C�0I"" �. ��0=*0 “�0-
:0D $0%/0, +(:FG0D $0%/0”. [��0=*, 1966] 

1966 K. Rosengren $0 <60?� "&%>�$"D *('"0:F$9# 0*?�/6() '"6"-
�()0$"D ))�: 6��;"$ Comentioning, /(6(�9= ) !0:F$�=G�; 
?��(+�0&()0:*D ) “/('"6"�()0$"�” (co-citation) 
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1967 F. Leimkuhler )9)�: )0J$(� *:�!*6)"� "& &0/($0 ���!I(�!0, 
?(&)(:DHE�� )9>"*:D6F �0*?��!�:�$"� *606�= ?( J%�-
$0:0;, /(6(�(� ?(:%>":( ";D “/�")0D ��=;/%:��0”. �()��-
;�$$0D 6�0/6()/0 ?�")�!�$0 ) *606F�. [Sarabia, 2008] 

1968 �('"(:(C R. Merton ?�(0$0:"&"�()0: “<II�/6 �06I�D”. 
�6(6 I�$(;�$ &0/:H>0�6*D, )(-?��)9#, ) 6(;, >6( "&)�*6-
$9� %>�$9� ?(:%>0H6 )9*(/(� ?�"&$0$"� &0 "**:�!()0$"D, 
/(6(�9� $� )*�C!0 ;(C%6 *>"606F*D &$0>";9;", 6(C!0 /0/ 
$�"&)�*6$9� *?�'"0:"*69 &0 0$0:(C">$9� ��&%:F6069 ?(-
:%>0H6 C(�0&!( ;�$FG�� ?�"&$0$"�, )(-)6(�9#, ) 6(;, >6( 
�0+(60, ?(:%>")G0D ?�"&$0$"�, ?��)�0E0�6*D ) “?��'�-
!�$6$9= 6�/*6”, )(*?�"$";0HE"=*D $� * 6(>/" &��$"D �C( 
*(!��J0$"D, 0 * 6(>/" &��$"D �C( /($*6"6%"�()0$$(C( 
“&$0>�$"D”. [���6($, 1968] 

1969 �9G:0 ) *)�6 /$"C0 �. �. 	0:";()0, �. �. �%:F>�$/( “	0-
%/(;�6�"D: �&%>�$"� �0&)"6"D $0%/" /0/ "$I(�;0'"($$(C( 
?�('�**0”. [	0:";(), �%:F>�$/(, 1969] 

1969 A. Pritchard ))(!"6 6��;"$9 “�������������� ������������” 
(Statistical Bibliography) " “������!�����” (Bibliometrics) 

1969 R. Fairthorne ?%+:"/%�6 *606FH ( ?�";�$�$"" *6�?�$$9# 
&0/($() �0*?��!�:�$"D !:D +"+:"(;�6�">�*/"# (?"*0$"= " 
?�(C$(&(). [Fairthorne, 1969] 

1972 
?%+:"/()0$0 �0+(60 J. R. Cole " S. Cole, ) /(6(�(= $0 (*-
$()� 0$0:"&0 '"6"�()0$"= *606�= ?( I"&"/� %6)��J!0�6*D, 
>6( :"GF $�;$(C"� %>�$9� )$(*D6 )/:0! ) $0%>$9= ?�(-
C��**. 
!$0/( <6( ?�(6")(��>"6 C"?(6�&� "*?0$*/(C( I":(-
*(I0 `(*� 
�6�C0-"-�0**�6 ( 6(;, >6( +(:FG(� >"*:( %>�-
$9# *��!$�= /)0:"I"/0'"" )$(*"6 *%E�*6)�$$9= )/:0! ) 
�0&)"6"� $0%/". 
*60�6*D $�"&)�*6$9;, *;(C%6 :" ?(D)"6F-
*D %>�$9� “)9*(/(=” /)0:"I"/0'"" )$� (/�%J�$"D “*��!-
$"#” %>�$9#. [Cole, Cole, 1972; Ortega, 1932] 
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1973 � ISI �0&�0+(60$0 " )$�!��$0 ;�6(!"/0 )9>"*:�$"D "$!�/*0 
'"6"�()0$"D !:D *('"0:F$9# $0%/ 

1973 �. �. �0�G0/()0 " G. Small $�&0)"*";( !�%C (6 !�%C0 �0&-
�0+(60:" ;�6(! "&;���$"D )&0";$9# *)D&�= ;�J!% $0-
%>$9;" *606FD;", (*$()0$$9= $0 0$0:"&� **9:(/. �6(6 ;�-
6(!, ?(:%>")G"= $0&)0$"� “/('"6"�()0$"�” (Co-citation), 
"*?(:F&%�6*D ?�" ?(*6�(�$"" /0�6 $0%/" ) �$*6"6%6� $0-
%>$(= "$I(�;0'"" (ISI) ���, 0 60/J� ) +0&0# Web of 
Knowledge. [�0�G0/()0, 1973; Small, 1972] 

1975 � �0+(6� M. J. Moravcsik, P. Murugesan !:D ?�()�!�$"D 0$0-
:"&0 $0%>$9# *606�= ?��!:0C0�6*D /:0**"I"'"�()06F ;$(-
J�*6)( '"606 ?( /06�C(�"D;. 	0?�";��: C:%+(/(� ":" ?(-
)��#$(*6$(�, ?(!6)��J!�$"� ":" (6�"'0$"�. [Moravcsik, 
Murugesan, 1975] 

1975 � �($!($� *(*6(D:*D ?��)9= ;�J!%$0�(!$9= I(�%; ?( 
$0%>$(= "$I(�;0'"" (IRFIS) 

1976 D. Price ?%+:"/%�6 �0+(6%, ) /(6(�(= (+*%J!0�6*D I�$(;�$ 
“?��!?(>6"6�:F$(C( ?�"*(�!"$�$"D” (preferential attach-
ment). 	0?�";��, ) *�6D# $()9� %&:9 >0E� ?�"*(�!"$DH6*D 
/ 6�; %&:0;, /(6(�9� %J� ";�H6 $0"+(:FG�� >"*:( *)D&�=, 
6. �. (+:0!0H6 $0"+(:FG�= "&)�*6$(*6FH " ?(?%:D�$(*6FH. 
�(!6)��J!0�6 “<II�/6 �06I�D”. [Price, 1976] 

1976 
*$()0$ J%�$0: “Journal Citation Reports” 
1977 B. Mandelbrot *(&!0: I�0/60:F$%H C�(;�6�"H 
1978 
*$()0$ J%�$0: “Scientometrics” 
1978 � ISI �0&�0+(60$0 " )$�!��$0 ;�6(!"/0 )9>"*:�$"D "$!�/*0 

?( �� “Arts & Humanities” 
1983 
?%+:"/()0$0 *606FD J. Irvine, B. R. Martin, ) /(6(�(= ?�"-

)�!�$ ?�";�� “+(:FG(= $0%/"”. [Irvine, Martin, 1976] 
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1983 �9G:0 ;($(C�0I"D �. �. `0=6%$0 “	0%/(;�6�"D: *(*6(D-
$"� " ?��*?�/6")9”. [`0=6%$, 1983] 

1984 �. �0�I":! $0C�0J!�$ ;�!0:FH �. ��0=*0 
1986 
?%+:"/()0$0 *606FD B. C. Brooks, ) /(6(�(= (+*%J!0H6*D 

)(?�(*9 ;(6")0'"" '"6"�()0$"D. [Brooks, 1986] 
1986 �9G:0 ;($(C�0I"D �. �. �+:($*/(C( “�06�;06">�*/"� 

;(!�:" ) "**:�!()0$"" $0%/"”. [�+:($*/"=, 1986] 
1987 �. �. 	0:";() $0C�0J!�$ ;�!0:FH �. ��0=*0 
1987 � ��:FC"" ?�(G:0 ���)0D ;�J!%$0�(!$0D /($I���$'"D  ?( 

+"+:"(;�6�""  "  6�(��6">�*/"; 0*?�/60; "$I(�;0'"($$(C( 
?("*/0. [ISSI Society] 

1988–
1992 

�(&!0$"� $0'"($0:F$(C( "$!�/*0 '"6"�()0$"D ) �"60� 

1988 �9G:0 ;($(C�0I"D �. �. �0�G0/()(= “�"*6�;0 '"6"�()0-
$"D $0%>$(= :"6��06%�9 /0/ *��!*6)( *:�J�$"D &0 �0&)"-
6"�; $0%/"”. [�0�G0/()0, 1988] 

1989 �9G:0 ;($(C�0I"D �. �. `0=6%$0 “��(+:�;9 /(:">�*6-
)�$$(C( 0$0:"&0 $0%/"”. [`0=6%$, 1989] 

1990 �0&�0+(60$ " &0?%E�$ ) </*?:%060'"H *��)"* “Web of 
Science” – $0%>$9= "$!�/* '"6"�()0$"D, �0+(60HE"= ) ��-
0:F$(; )��;�$". ��()0=!��(; %*:%C D):D�6*D Thomson 
Reuters 

1995 “	0'"($0:F$9= "$*6"6%6 "$I(�;06"/"” �?($"" ?�"*6%-
?": / �0+(6� ?( *(&!0$"H *(+*6)�$$(C( "$!�/*0 '"6"�()0-
$"D “Citation Database for Japanese Papers” 

2004 �9G�: *+(�$"/ *606�= “Handbook of Quantitative Science 
and Technology Research: The Use of Publication and Patent 
Statistics in Studies of S&T Systems” Henk F. Moed (Editor), 
Wolfgang Glänzel (Editor), Ulrich Schmoch (Editor) 
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2005 “	0%>$0D <:�/6�($$0D +"+:"(6�/0” *60:0 C(:()$9; "*?(:-
$"6�:�; ?�(�/60 ?( *(&!0$"H �(**"=*/(C( "$!�/*0 $0%>$(-
C( '"6"�()0$"D (��	�) 

2009 �9G:0 ;($(C�0I"D N. De Bellis “Bibliometrics  and  Citation 
Analysis: From the Science Citation Index to Cybermetrics” 

2009 �9G:0 *60)G0D )?(*:�!*6)"" ?(?%:D�$(= /$"C0 A. Andrés 
“Measuring Academic Research: How to Undertake a Bibli-
ometric Study” 

2010 � �� *(&!0$ <:�/6�($$9= J%�$0: “Informetrics.ru”, /(6(-
�9= D):D�6*D “…$�&0)"*";9; $0%>$9; <:�/6�($$9; "&-
!0$"�;, (+(+E0HE"; (?96 "**:�!()0$"= ) (+:0*6" $0%-
/(;�6�"", "$I(;�6�"", +"+:"(;�6�"", )�+(;�6�"", /"+��-
;�6�"", $(+�:"*6"/"” (*;. http://informetrics.ru/) 

2010 �9G:0 ;($(C�0I"D Anne-Wil Harzing “The Publish or Perish 
Book: Your Guide to Effective and Responsible Citation 
Analysis” 

2010 �9G:0 ;($(C�0I"D Chun Wei Choo, B. Detlor, D. Turnbull 
“Web Work: Information Seeking and Knowledge Work on the 
World Wide Web” 

2010 �9G:0 ;($(C�0I"D H. F. Moed “Citation Analysis in Re-
search Evaluation” 

�(�%!)%. ��!0:F �. ��0=*0.  
��!0:FH $0C�0J!0H6*D %>�$9�, ?(:%-

>")G"� )9!0HE"�*D ��&%:F6069 ) (+:0*6" 
"**:�!()0$"= “$0%/0 ( $0%/�”, “/(;;%$"/0-
'"" ) $0%/�” " “*6�06�C"" �0&)"6"D $0%/"”. 
� 1984 ?( 1989 CC. $0C�0J!�$"D ;�!0:FH 
?�(#(!":" �J�C(!$(, 0 * 1993 C. �0& ) !)0 
C(!0. �)��* ;�!0:" ?��!*60):�$ $0 �"*. 2.1. 

� $0*6(DE�;% )��;�$" ;�!0:FH �. ��0=-
*0 $0C�0J!�$9: 
     1984   Eugene Garfield (USA) 
     1985   Michael J. Moravcsik (USA) 

�"*. 2.1. �)��* ;�!0:"  
�. ��0=*0 
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1986 Tibor Braun (Hungary) 
1987 Vasily V. Nalimov (Soviet Union), Henry Small (USA) 
1988 Francis Narin (USA) 
1989 Bertram C. Brookes (UK), Jan Vlachy (Czechoslovakia) 
1993 András Schubert (Hungary) 
1995 Anthony F. J. Van Raan (The Netherlands), Robert K. Merton 

(USA) 
1997 John Irvine (UK) and Ben Martin (UK), Belver C. Griffith (USA) 
1999 Wolfgang Glänzel (Germany/Hungary), Henk F. Moed (Nether-

lands) 
2001 Ronald Rousseau (Belgium), Leo Egghe (Belgium)  
2003 Loet Leydesdorff (The Netherlands) 
2005 Peter Ingwersen (Denmark), Howard D. White (USA) 
2007 Katherine W. McCain (USA) 
2009 Pter Vinkler (Hungary), Michel Zitt (France) 
2011 Olle Persson (Sweden) 

��06/%H "$I(�;0'"H ( !(*6"J�$"D# (+:0!06�:�= ;�!0:" ;(J$( 
?(:%>"6F $0 *0=6� [Price Medal, 2012]. 

�0 *�0)$"6�:F$( /(�(6/"= ?��"(! �� ?����(*:0 “;0$%I0/6%�-
$%H” I(�;% “;0:(= $0%/"” " *60:0 �0&)")06F*D ) $0?�0):�$"" 
“+(:FG(= $0%/"” – ;$(C($0'"($0:F$9# "**:�!()06�:F*/"# '�$-
6�(), (+�*?�>�$$9# *��F�&$(= ?�0)"6�:F*6)�$$(= " ?�(;9G:�$-
$(= ?(!!��J/(=. 	0 <6(; ?%6" *0;(= �� +9:( $�(+#(!";( (*%-
E�*6)"6F ?���#(! (6 “;0:(=” I(�;9 $0 “+(:FG%H” * (C�(;$9;" 
/(;?FH6��"&"�()0$$9;" +0&0;" !0$$9#, �0&)"6(= " )9*(/(?�(-
"&)(!"6�:F$(= 6�:�/(;;%$"/0'"($$(= *6�%/6%�(=, +(:FG"; /)0-
:"I"'"�()0$$9; ?��*($0:(;, *?(*(+$9; �0&)")06F, ?(!!��J"-
)06F " ?��!(*60):D6F *()��;�$$9= ��-*��)"*. � 90-� CC. XX ). 
�� ?��)�06":0*F ) *60$!0�6$9= "$*6�%;�$6 $0%>$(= ?(:"6"/" " 
%?�0):�$"D "**:�!()0$"D;". � >0*6$(*6", ;$(C"� )0J$9� "$!"-
/06(�9 $0%>$(= !�D6�:F$(*6" "*?(:F&%H6 *606"*6"/% ?%+:"/0'"= 
" '"6"�()0$"=.  

� $0*6(DE�� )��;D ��-"**:�!()0$"D )�!%6*D ?( 6��; (*$()-
$9; $0?�0):�$"D;. �(-?��)9#, !:D $0%>$9# '�:�= (?("*/ " 0$0-
:"& $0%>$(= "$I(�;0'""). >�$9�, (*%E�*6):DHE"� "**:�!(-
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)0$"D ) �0&:">$9# $0%>$9# !"*'"?:"$0#, (+�0&%H6 *0;%H /�%?-
$%H, $( 60/J� " $0"+(:�� �0&$($0?�0):�$$%H ?( "$6���*0; C�%?-
?% ) ��. �*:�!*6)"� ?��)">$(= $0%>$(= (�"�$60'"" "$6���*9 
*?�'"0:"*6() <6(= C�%??9, /0/ ?�0)":(, *((6)�6*6)%H6 "# *?�'"-
0:F$(*6". �;�*6� * 6�;, $0+:H!0�6*D %)�:">�$"� /(:">�*6)0 ;�J-
!"*'"?:"$0�$9# "**:�!()0$"=. ��-;�6(!9 " *��!*6)0 ?(&)(:DH6 
$0+:H!06F <6(6 �(*6 " “"&;��D6F” �C(. �(-)6(�9#, �� !:D (*%E�-
*6):�$"D $0%>$(= ?(:"6"/" " %?�0):�$"D (�� !:D ('�$/" ?�('�*-
*0 "**:�!()0$"=). � $0*6(DE�� )��;D <6" ('�$/" ";�H6 (>�$F 
+(:FG(� &$0>�$"� ?�" *�0)$"6�:F$(; 0$0:"&�, $0?�";�� $0'"(-
$0:F$9#, ��C"($0:F$9# (+:0*6�= " (6�0*:�= $0%/". �-6��6F"#, 
+"+:"(;�6�"D !:D +"+:"(;�6�"" (?�()�!�$"� I%$!0;�$60:F$9# 
"**:�!()0$"= ) ��). �6" �0+(69 $�(+#(!";9 $�?(*��!*6)�$$( 
�� ", /0/ ?�0)":(, I"$0$*"�%H6*D (+9>$9;" C�0$60;". 

�60/, �� ";��6 ;�J!"*'"?:"$0�$%H *%E$(*6F. �%$!0;�$6(; 
�� D):D�6*D +"+:"(6�>$(� !�:(, ($0 6�*$( *)D&0$0 * "$I(�;0-
'"($$9; ?("*/(; " *('"(:(C"�= $0%/". ��&%:F6069 "**:�!()0$"= 
?�";�$DH6*D ) /0>�*6)� $0%>$(C( *��)"*0, 0 60/J� !:D ('�$/" 
?�('�**0 $0%>$9# "**:�!()0$"= * '�:FH ?�"$D6"D ?(:"6">�*/"# 
��G�$"= ) (+:0*6" $0%/". 
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#$%!% 3. �0(���&�*)�� �%)��3  
 
�9*/0&9)0$"� “	">6( " $"/(C!0 $� D):D�6*D 0+*(:H6$( )��-

$9;” (Nothing is always absolutely so) ?�"?"*9)0H6 0;��"-
/0$*/(;% ?"*06�:H-I0$60*6% �. �60�!J($% (1918–1985), %6)��J-
!0)G�;%, >6( “90 % I0$60*6"/" | ?(:$0D >%GF”. � *(J0:�$"H, 
!0$$(� %6)��J!�$"� $� *(!��J"6 %/0&0$"= ( 6(;, /0/"; (+�0&(; 
)9+�06F 6� *0;9� 10 %. �:D ��G�$"D &0!0> )9+(�0, /0/ ?�0)":(, 
?�";�$DH6*D )��(D6$(*6$(-*606"*6">�*/"� ;�6(!9.  

�"+:"(;�6�"D "&$0>0:F$( ?��!?(:0C0�6 $0:">"� ��&%:F606() 
"&;���$"D /0/"#-:"+( )�:">"$. �6" "&;���$"D $�"&+�J$( *(-
!��J06 ?(C��G$(*6", (+%*:():�$$9� �0&$((+�0&$9;" ?�">"$0;". 
�:�!%�6 �0&:">06F ?(C��G$(*6" *"*6�;06">�*/"� " *:%>0=$9�. 
�"*6�;06">�*/"� (G"+/" (+%*:():")0H6*D ?�">"$0;", !�=*6-
)%HE";" )?(:$� (?��!�:�$$9; (+�0&(;, " )*�C!0 ;(C%6 +96F 
%*6�0$�$9 ":" !(*606(>$( 6(>$( %>6�$9. �:%>0=$9� (G"+/" )9-
&9)0H6*D +(:FG"; >"*:(; ?�">"$, $� ?(!!0HE"#*D 6(>$(;% 
%>�6% " !�=*6)%HE"# ) /0J!(; (6!�:F$(; "&;���$"" �0&:">$9; 
(+�0&(;. 
G"+/" $�)(&;(J$( *()��G�$$( "*/:H>"6F; %>�*6F J� 
"# ;(J$( 6(:F/( ) *��!$�;, !:D >�C( $�(+#(!";( &$06F &0/($9, 
/(6(�9; ?(!>"$DH6*D *:%>0=$9� (G"+/". ��&%:F606 (?960 D):D-
�6*D *:%>0=$(= )�:">"$(=, &$0>�$"D /(6(�(= !( �� "&;���$"D 
$�:F&D 6(>$( ?��!*/0&06F. 
+(&$0>"; "&;��D�;%H )�:">"$% >���& 
A , 0 *:%>0=$%H (G"+/% ?�" "&;���$"" >���& x . �0/ /0/ (G"+/0 
x  ;(J�6 ?�"$";06F :H+9� &$0>�$"D, 6( ($0 D):D�6*D ($�?���9)-
$(= :"+( !"*/��6$(=) *:%>0=$(= )�:">"$(=. 
+:0*6F &$0>�$"= 
*:%>0=$(= )�:">"$9 " )��(D6$(*6" "# ?�"$D6"D (?"*9)0�6 &0/($ 
�0*?��!�:�$"D )��(D6$(*6�=. �/*"(;06">�*/(� (?��!�:�$"� *:%-
>0=$(= )�:">"$9 !0$( �. 	. �(:;(C(�()9; ) 1933 C.  

�$(C"� *606"*6">�*/"� &0/($(;��$(*6", $0+:H!0HE"�*D ) 
+"+:"(;�6�"", %!(+$( I(�;%:"�()06F ) 6��;"$0# �0$C()9# �0*-
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?��!�:�$"= *:%>0=$9# )�:">"$. ��")�!�; >�69�� ?�";��0 "& �0-
+(69 [��0?() " !�., 1975].  

"��!�� 3.1. �%*6F T  – ;$(J�*6)( )*�# *:() $�/(6(�(C( *)D&-
$(C( &0/($>�$$(C( 6�/*60, a { }V x� – ;$(J�*6)( �0&:">$9# *:() 

) <6(; 6�/*6� (*:()0�F !0$$(C( 6�/*60). �(! ( )F x  ?($";0�6*D 

>"*:( )#(J!�$"= *:()0 x ) 6�/*6 T (":", "$0>�, >0*6(60  
*:()0 x ). 

�:()0�F V  &0!0�6 �0&+"�$"� 6�/*60 T  $0 $0!;$(J�*6)0 ) /0-
/(;-6( *;9*:� (!"$0/()9# *:(). �0J!(;% *:()% x V�  *((6)�6*6-
)%�6 ?(!;$(J�*6)( ( )T x  )*�# )#(J!�$"= <6(C( *:()0 ) 6�/*6 T . 


>�)"!$(, >6( F(x) = |T(x)|. 
+(&$0>"; !:"$% ((+��;) 6�/*60 >�-

��& | |L T� , 0 (+��; �C( *:()0�D – >���& | |N V� . ����$%;��%-

�; <:�;�$69 *:()0�D 1 2{ , ,..., }NV x x x�  60/"; (+�0&(;, >6(+9 

>0*6(60 *:()0 +9:0 $�)(&�0*60HE�= I%$/'"�= �C( $(;��0: 

1 2( ) ( ) ( )NF x F x F x� � . 

�0$C()9; �0*?��!�:�$"�; $0&9)0�6*D I%$/'"D ( ) ( )Nn F x� � , 

/(6(�0D *60)"6 ) *((6)�6*6)"� $(;��% ":" �0$C% ( )n x  *:()0 

x V�  >0*6(6% ( )F x  <6(C( *:()0.  

"��!�� 3.2. �%*6F T  – ;$(J�*6)( )*�# *606�= ?( (?��!�:�$-
$(= 6�;06"/�, (?%+:"/()0$$9# &0 !0$$9= ?��"(! ) $�/(6(�(; 
;$(J�*6)� J%�$0:() V . �(C!0 !:D /0J!(C( J%�$0:0 x V�  

( )F x  – <6( /(:">�*6)( *606�=, (?%+:"/()0$$9# ) !0$$(; J%�$0:� 
?( !0$$(= 6�;06"/�. �!�*F �0$C()(� �0*?��!�:�$"� #0�0/6��"&%�6 
*6�?�$F +:"&(*6" 6(C( ":" "$(C( J%�$0:0 ?( !0$$(= 6�;06"/�, 
":", ) *((6)�6*6)"" * !�%C(= 6(>/(= &��$"D, $0*/(:F/( ?%+:"/0-
'"" ) !0$$(= (+:0*6" �0**�D$9 ?( J%�$0:0;. � <6(; *:%>0� ?0�0-
;�6� V  &0!0�6 �0&+"�$"� ;$(J�*6)0 *606�= $0 ?(!;$(J�*6)0 *60-
6�=, (?%+:"/()0$$9# ) (!$(; J%�$0:�. 
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"��!�� 3.3. �%*6F V – /(::�/6") %>�$9#, 0 T  – ;$(J�*6)( 
)9?(:$�$$9# ) <6(; /(::�/6")� �0+(6. �(C!0 ( )F x  – <6( >"*:( 
�0+(6 %>�$(C( x , " �0$C()(� �0*?��!�:�$"� #0�0/6��"&%�6 �0*?��-
!�:�$"� %>�$9# ?( ?�(!%/6")$(*6" ":" ?( ?��*6"J%. �!�*F ;$(-
J�*6)( *606�= T  �0&+")0�6*D ?( 0)6(�0;, $( <6" /:0**9 ?���*�-
/0H6*D, ?(*/(:F/% ";�H6*D (+E"� *606F". � *:%>0� �*:" *%E�*6-
)�$$( )9?(:$�$"� %*:()"D ( )T F x�� , “0)6(�(;” ;(J$( *>"-

606F :H+%H C�%??% *(0)6(�(). 
"��!�� 3.4. �%*6F V  – ;$(J�*6)( J%�$0:(), T  – ;$(J�*6)( 

";�HE"#*D ) $�/(6(�(; ;0**")� !(/%;�$6() ?( (?��!�:�$$(= 
6�;06"/� +"+:"(C�0I">�*/"# **9:(/ $0 *606F" ) <6"# J%�$0:0#. 
�(C!0 ( )F x  – >"*:( **9:(/ $0 �0+(69, ?(;�E�$$9� ) J%�$0:� x , 
/(6(�(� #0�0/6��"&%�6 “0)6(�"6�6$(*6F” <6(C( J%�$0:0 ) !0$$(= 
6�;06">�*/(= (+:0*6". �$(J�*6)( V  &0!0�6 �0&+"�$"� ;$(J�*6)0 
)*�# **9:(/ .T  

� ?�")�!�$$9# ?�";��0# I%$/'"" ( )n�  ";�H6 $0*6(:F/( 
;$(C( (+E�C(, >6( >0*6( *>"60H6 )(&;(J$9; C()(�"6F ( �!"$(; 
&0/($� �0$C()(C( �0*?��!�:�$"D, ?�"*)0")0D <6(;% &0/($% ";�$0 
�"?I0, ���!I(�!0, �(6/", �0$!�:F+�(60 " 6. !. ��"*)0")0�;0D 
&0/($% I0;":"D (6�0J0�6 $�/(6(�9� �0&:">"D ) �C( I(�;%:"�()-
/� ":" ) (+:0*6" ?�";�$�$"D.  

�0:�� $0; ?(6��+%�6*D *?�'"0:F$9= 6"? ;06�;06">�*/(= &0)"-
*";(*6", $0&9)0�;9= *6�?�$$9; &0/($(; (Power law) ":", ) $�/(-
6(�9# *:%>0D#, ?�0)":(; 20/80. ���!?(:(J";, >6( ";�H6*D !)� 
?���;�$$9�, (!$0 "& /(6(�9# ?��!*60):D�6 *(+(= >0*6(6% ?(D):�-
$"D $�/(6(�(C( *(+96"D, 0 !�%C0D | �0&;�� <6(C( *(+96"D. �()(-
�D6, >6( &0)"*";(*6F ;�J!% <6";" *(+96"D;" ?��!*60):D�6 *(+(= 
�0*?��!�:�$"� ?( *6�?�$$(;% &0/($%, �*:" >0*6(60 ?(D):�$"D *(-
+96"= *$"J0�6*D *( */(�(*6FH, ?��)9G0HE�= */(�(*6F %)�:">�-
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$"D �0&;��0 *(+96"=. 	0?�";��, )!)(� ;(E$(� &�;:�6�D*�$"� 
)*6��>0�6*D ) >�69�� �0&0 ��J�. ��0I"/ �0*?��!�:�$"D ?( *6�?�$-
$(;% &0/($% ?��!*60):D�6 *(+(= C"?��+(:%, *?�0)0 �0*?(:(J�$ 
!:"$$9= “#)(*6”, 0 *:�)0 $�+(:FG(� >"*:( !(;"$"�%HE"# *(+9-
6"=. ��";��(; �0*?��!�:�$"D ?( *6�?�$$(;% &0/($% D):D�6*D �0*-
?��!�:�$"� �0��6(.  

3.1. 5%)�� �%��+�  
�0/($ �0��6( (Pareto's law) | <6( %$")��*0:F$(� <;?"�">�*/(� 

?�0)":(, ))�!�$$(� ) $0%>$9= (+(�(6 ) 1897 C. "60:FD$*/"; </(-
$(;"*6(; " *('"(:(C(; �":FI��!( �0��6( [Wikipedia]. � ?�(*6(-
��>"" &0/($ �0��6( I(�;%:"�%�6*D *:�!%HE"; (+�0&(;: “20 % 
%*":"= !0H6 80 % ��&%:F6060, 0 (*60:F$9� 80 % %*":"= | :"GF 
20 % ��&%:F6060”. �0/($ "*?(:F&%�6*D /0/ +0&()9= ?�"$'"? !:D 
(?6";"&0'"" /0/(=-:"+( !�D6�:F$(*6", 6. �. ?�0)":F$( )9+�0) 
;"$";%; )0J$9# !�=*6)"=, ;(J$( +9*6�( ?(:%>"6F &$0-
>"6�:F$%H >0*6F ?:0$"�%�;(C( ��&%:F6060, ?�" <6(; !0:F$�=G"� 
%:%>G�$"D $�<II�/6")$9 " ;(C%6 +96F $�(?�0)!0$$9;". �9?(:-
$�$"� &0/($0 $0+:H!0�6*D ) �0&$9# (+:0*6D#, $0?�";�� 20 % :H-
!�= (+:0!0H6 80 % /0?"60:0, 20 % ?(/%?06�:�= ":" ?(*6(D$$9# 
/:"�$6() ?�"$(*D6 80 % ?�"+9:". �0/($ ?(!6)��J!0�6 $0+:H-
!0�;9� (+E�*6)�$$9� " $0%>$9� D):�$"D. 

3.1.1. �%*(����$���� �%��+�. �0*?��!�:�$"� �0��6( (Pareto 
distribution) ?��!*60):D�6 *(+(= !)%#?0�0;�6�">�*/(� *�;�=*6)( 
0+*(:H6$( $�?���9)$9# �0*?��!�:�$"= )��(D6$(*6" ?( *6�?�$-
$(;% &0/($% [Wikipedia]. �$� (+:0*6" </($(;"/" �C( $0&9)0H6 
�0*?��!�:�$"�; ���!I(�!0. 

�*:" X D):D�6*D *:%>0=$(= )�:">"$(= * �0*?��!�:�$"�;  
�0��6(, 6(C!0 )��(D6$(*6F 6(C(, >6( X +(:FG� x, &0!0�6*D  �0)�$-
*6)(;  
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( / )  !:D )*�# ,
Pr ( )  

1           !:D )*�#   < 
m m

m

x x x x
X x

x x

�� 	
� � �

�

 

C!� xm # ;"$";0:F$( )(&;(J$(� &$0>�$"� X; � – ?(:(J"6�:F$9= 
?0�0;�6�. ��;�=*6)( �0*?��!�:�$"= #0�0/6��"&%�6*D !)%;D ?0�0-
;�6�0;" | xm " �. 
6*H!0 *:�!%�6, >6( I%$/'"D �0*?��!�:�$"D 
(CDF) ";��6 )"! (�"*. 3.1)  

�:(6$(*6F )��(D6$(*6" (PDF) ";��6 )"! (�"*. 3.2)  
1 /  !:D )*�# ,

( )
0              !:D )*�# .

m m
X

m

x x x x
f x

x x

� �� � 	
� �
�
�

 


*$()$9� #0�0/6��"*6"/" �0*?��!�:�$"D �0��6( ?��!*60):�-
$9 ) 60+:. 3.1 

 

�"*. 3.1. �%$/'"D �0*?��!�:�$"D )��(D6$(*6" (CDF) 
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 ������� 3.1 


*$()$9� #0�0/6��"*6"/" �0*?��!�:�$"D �0��6(  
* ?0�0;�6�0;" 0mx � , 0� � ,  x�[xm; +�) 

6%�%)+���*+�)� 5�%&���' 
�%$/'"D ?:(6$(*6"  
)��(D6$(*6" (PDF) 1    !:D   m

m
x x x

x  	
�

�

�
 

�%$/'"D �0*?��!�:�$"D  
)��(D6$(*6" (CDF) 1 m

m
x x x
x

� �� 	� �
� �

�

 

�06�;06">�*/(� (J"!0$"� 
   !:D   1

1
mx� �

�
�

�
 

��!"0$0 2mx �  

�(!0 
mx  

�"*?��*"D 2

2   !:D   2
( 1) ( 2)

mx � �
� �

�
� �

 

�"*. 3.2. �%$/'"D ?:(6$(*6" )��(D6$(*6" (PDF) 
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3.2. 5%)�� ���7���%  
�0$$9= &0/($ $0&)0$ ?( ";�$" I"&"/0 �. ��$I(�!0 

[Wikipedia], /(6(�9= *((+E": (+ <6(; ) 1938 C., #(6D �0$��, ) 
1881 C., <6( %6)��J!�$"� *!�:0: �. 	FH/(;+.  

�0/($ ��$I(�!0 (Benford's law) C:0*"6, >6( ) :H+(= ?(*:�!(-
)06�:F$(*6" >"*�:, (?"*9)0HE�= !"$0;"/% /0/(C(-:"+( ?�('�**0 
":" ;$(J�*6)( /0/"#-:"+( (+��/6(), >"*:0, $0>"$0HE"�*D ) &0-
?"*" * �!"$"'9, )*6��>0H6*D ;$(C( >0E� )*�# !�%C"#. �. ��$-
I(�! $� 6(:F/( *I(�;%:"�()0: <6(6 &0/($, $( " )9)�: I(�;%:9, 
/(6(�9� ?(&)(:DH6 �0**>"606F >0*6(6% ?(D):�$"D /0J!(= '"I�9 
) $0>0:� >"*:0 ) 6(; ":" "$(; >"*:()(; ;0**")�. �(!(+$0D 6�;0-
6"/0 �0**;(6��$0 ) �0+(6� [��$(:F!, 1998]. 

�(C:0*$( &0/($% ��$I(�!0 ?��)0D '"I�0 (/0&9)0�6*D '"I�(= 1 
(�!"$"'0) ?(>6" ) (!$(= 6��6" *:%>0�), " +ó:FG"� '"I�9 (/0&9-
)0H6*D ?��)(= '"I�(= *( )*� +(:�� $"&/(= >0*6(6(= )?:(6F !( 
'"I�9 9, /(6(�0D (/0&9)0�6*D ?��)(= '"I�(= ;�$�� >�; (!"$ �0& 
"& !)0!'06". �6" ?�(6")(��>0E"� "$6%"'"" ��&%:F6069 (/0&0:"*F 
?�"C(!$9;" !:D �0&$((+�0&$9# !0$$9# )/:H>0D *>�60 &0 <:�/-
6�(<$��C"H, %:">$9� 0!��*0, /%�*9 0/'"=, *;��6$(*6F $0*�:�$"D, 
I"&">�*/"� " ;06�;06">�*/"� /($*60$69, 0 60/J� ?�('�**9, (?"-
*9)0�;9� *6�?�$$9; &0/($(;. �0;�6";, >6( ��&%:F606 *(#�0$D�6-
*D )$� &0)"*";(*6" (6 *"*6�;9 *>"*:�$"D, ) /(6(�(= ?��!*60):�-
$9 !0$$9�, #(6D 6(>$9� *((6$(G�$"D ;�$DH6*D. 

� (+E�; )"!� &0/($ ��$I(�!0 %6)��J!0�6, >6( �*:" (*$()0$"� 
*"*6�;9 *>"*:�$"D �0)$( b (b > 2), 6( !:D '"I�9 d 
(d � {1, …,b | 1}) )��(D6$(*6F +96F ?��)(= &$0>0E�= '"I�(= ) 
:H+(= !(*606(>$( +(:FG(= )9+(�/� *606"*6">�*/"# !0$$9# *(-

*60):D�6 
1( ) log ( 1) log ( ) log (1 ).b b bP d d d
d

�  � �   ��:">"$0 

P(d) ?�(?(�'"($0:F$0 �0&$(*6" ;�J!% d  " 1d   ) :(C0�"I;">�-
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*/(= G/0:�. ��" (*$()0$"" 10 ?��)9� '"I�9 ?( &0/($% ��$I(�!0 
";�H6 *:�!%HE�� �0*?��!�:�$"�, ?��!*60):�$$(� ) 60+:. 3.2, C!� 
d  – ?��)0D '"I�0, p  – )��(D6$(*6F �� ?(D):�$"D ) >"*:� $0 ?��-
)(; ;�*6�. 

 
3.3. 5%)�� ����7���%  
�0/($ ���!I(�!0 (Bradford's law) ('�$")0�6 </*?($�$'"0:F$(� 

*$"J�$"� ?(:%>0�;9# ��&%:F606() ?�" ?�(!(:J�$"" ?("*/0 **9-
:(/ ) $0%>$9# J%�$0:0# [Wikipedia; �"*:D/(), 2007b; ��!F/"$0, 
2005]. 
!$0 "& I(�;%:"�()(/ C:0*"6, >6( ?�" *(�6"�()/� J%�$0-
:() ) (?��!�:�$$(= (+:0*6" ?( >"*:% *606�= ) 6�" C�%??9, ) /0J-
!(= "& /(6(�9# ";��6*D ?�"+:"&"6�:F$( 30 % *606�=, ) /0J!(= 
C�%??� >"*:( J%�$0:() +%!�6 $0#(!"6F*D ) *((6$(G�$"" 21: : .n n  
� </($(;"/� <6( D):�$"� $0&9)0H6 �0*?��!�:�$"�; �0��6(.  

� /0>�*6)� ?�0/6">�*/(C( ?�";��0 ?��!?(:(J";, >6( % "**:�-
!()06�:D ";��6*D ?D6F (*$()$9# $0%>$9# J%�$0:() ?( �C( ?��!-
;�6% " &0 ;�*D' ) <6"# J%�$0:0# ?(D):D�6*D 12 �0+(6, ?��!*60)-
:DHE"# "$6���*. ���!?(:(J"; 60/J�, >6( !:D ?("*/0 �E� 
12 ?��!*60):DHE"# "$6���* *606�= "**:�!()06�:H $%J$( (+�0-
6"6F*D / 10 !(?(:$"6�:F$9; J%�$0:0;. �(C!0 !:D <6(C( "**:�!(-
)06�:D ;$(J"6�:F ���!I(�!0 mb  �0)�$ 2 (6. �. 10/5). �:D /0J!9# 

$()9# 12 *606�= <6(;% "**:�!()06�:H ?�"!�6*D ?�(*;(6��6F ) mb  

�0& +(:FG� J%�$0:(). �(*:� ?�(*;(6�0 5, 10, 20, 40 " 6. !. J%�$0-
:() +(:FG"$*6)( %>�$9# ?($";0�6, >6( ?�(!(:J06F ?("*/ $�'�:�-
*((+�0&$(. 

������� 3.2 

�0*?��!�:�$"� ��$I(�!0 

d  1 2 3 4 5 6 7 8 9 
p  30,1 % 17,6 % 12,5 % 9,7 % 7,9 % 6,7 % 5,8 % 5,1 % 4,6 % 



 36 


+:0*6" $0%>$9# "**:�!()0$"= �0&:">0H6*D >"*:(; (*$()$9# 
J%�$0:() " ;$(J"6�:�; ���!I(�!0. 
!$0/( )( ;$(C"# (+:0*6D# 
(+E0D /0�6"$0 (*60�6*D !(*606(>$( ?(*6(D$$(=. �0/ " !:D &0/($0 
�"?I0, * /(6(�9; &0/($ *)D&0$, $� *%E�*6)%�6 $0!�J$(C( (+�D*-
$�$"D, ?(>�;% ($ �0+(60�6. 	( &$0$"� �C( (/0&9)0�6*D (>�$F ?(-
:�&$9; !:D +"+:"(6�>$9# �0+(6$"/(). �(C:0*$( &0/($% ���!I(�-
!0, ) /0J!(= (+:0*6" !(*606(>$( (?��!�:"6F “(*$()$9� ?%+:"/0-
'""” " $0?�0)"6F ) I($!9 6(:F/( "#. �**:�!()06�:D; (>�$F ��!/( 
?�"#(!"6*D )9#(!"6F &0 ?��!�:9 <6(C( $0+(�0. 


!$0/( &$0>�$"� !0$$(C( <;?"�">�*/(C( &0/($0 $0;$(C( +(:F-
G� (?"*0$$(C(. � 1960-# CC. �. �0�I":! �0&�0+(60: %/0&06�:F $0-
%>$(C( '"6"�()0$"D (SCI), /(6(�9= ?(&)(:D: !(*606(>$( 6(>$( 
(?��!�:D6F, /0/(= %>�$9= (/0&0: ):"D$"� $0 �0&)"6"� !0$$(= $0-
%>$(= !"*'"?:"$9 " ) /0/(; J%�$0:� ?(D)":"*F �C( ?%+:"/0'"". 
�6( ?�")�:( / $�(J"!0$$(;% (6/�96"H. 
/0&9)0�6*D, :"GF $�-
;$(C"� J%�$0:9 6"?0 “Nature” " “Science” D):DH6*D (*$()$9;" 
!:D )*�# �*6�*6)�$$9# $0%/. �0/(� D):�$"� $� $0+:H!0�6*D ) C%-
;0$"60�$9# " *('"0:F$9# $0%/0#, )(&;(J$(, ?(6(;%, >6( ) $"# 
&$0>"6�:F$( 6�%!$�� %*60$()"6F (+��/6")$%H "*6"$%, ":" ?(6(-
;%, >6( ) <6"# (+:0*6D# "*?(:F&%H6 +(:�� (+G"�$%H :"6��06%�% * 
;�$FG"; %?(�(; $0 J%�$0:9. �*:�!*6)"� <6(C( )(&$"/:( !0):�-
$"� $0 %>�$9# * 6��+()0$"�; ?%+:"/()06F*D ) :%>G"# J%�$0:0# " 
!0):�$"� $0 %$")��*"6�69 * 6��+()0$"�; (+�*?�>"6F !(*6%? / 
<6(;% (*$()$(;% /(;?:�/6% J%�$0:(). 

3.3.1. �%�%0�+�3 p � k. �:D ?�";�$�$"D &0/($0 ���!I(�!0 $0 
?�0/6"/� $�(+#(!";( %;�6F (?��!�:D6F &$0>�$"D ?0�0;�6�0 p – 
(+E�� /(:">�*6)( C�%??, $0 /(6(�9� �0&+"60 �0**;06�")0�;0D 
/(::�/'"D J%�$0:(), " ?0�0;�6�0 k, ?(/0&9)0HE�C(, /0/ �0*6�6 
/(:">�*6)( J%�$0:() (6 (!$(= C�%??9 / !�%C(=. �$0$"� <6"# ?0-
�0;�6�() ?(&)(:"6 (6)�>06F $0 )(?�(*9 6"?0: %!():�6)(�D�6 :" 
0$0:"&"�%�;(� ;$(J�*6)( J%�$0:() &0/($% ���!I(�!0 " /0/"� 
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J%�$0:9 *(*60):DH6 “D!�(” /(::�/'"". �0:�� ) (6$(G�$"" 1:n:n2 
&0;�$"; n $0 k, /0/ <6( ?�"$D6( ) *()��;�$$9# ?%+:"/0'"D#. 

	0 ?�0/6"/� &0/($ ���!I(�!0 ��!/( )9?(:$D�6*D 6(>$(, ?(<6(-
;% "*?(:F&%�6*D ?�('�!%�0 ?(!+(�0 ?0�0;�6�0 k, ?�">�; /(:"-
>�*6)( C�%?? $� (+D&06�:F$( )9+"�0�6*D �0)$9; 6��;. �(C:0*$( 
�0+(6� [Egghe, 1990] ?�('�!%�0 *(*6("6 "& 6��# G0C(): 

�0C 1. �9+���; ?�("&)(:F$(� /(:">�*6)( C�%?? p ((+9>$( ) 
?��!�:0# (6 4 !( 10). 

�0C 2. �9>"*:"; ?0�0;�6� k ?( I(�;%:� [Egghe, 1986]  

� �1/
    

p
mk e y�� � ; 

C!� � – ?(*6(D$$0D �=:��0 (�=0,5772, e$=1,781…); ym – /(:">�*6-
)( ?%+:"/0'"= ) $0"+(:�� ?�(!%/6")$(; J%�$0:� (6. �. ) J%�$0:� 
�0$C0 1); p – /(:">�*6)( C�%??.  

�0C 3. 
?��!�:"; �0&;�� ?��)(= C�%??9 r0  ?( I(�;%:� 

0= (( 1) / ( 1))pr T k k� � � , 
C!� T – >"*:( )*�# J%�$0:(), ?%+:"/%HE"# *606F" ) !0$$(= 
?��!;�6$(= (+:0*6". �(C!0 6�(��6">�*/"� �0&;��9 C�%?? r1, r2, r3 

?�" p=4 +%!%6 *:�!%HE";": 
2 3

1 0 2 0 3 0;    ;    r r k r r k r r k� � � � � � . 
��?��F ?�()��";, *((6)�6*6)%H6 :" "**:�!%�;9� !0$$9� &0/(-

$% ���!I(�!0 * )9+�0$$9;" ?0�0;�6�0;". �%6�; ?���+(�0 )9+�-
��; 60/(� p, >6(+9 &$0>�$"� r0  +9:( '�:9;. �*:" <6( $� ?(-
:%>0�6*D, 6( *:�!%�6 ) /0>�*6)� &$0>�$"D r0  )9+�06F (/�%C:�$$(� 
&$0>�$"�, '�:%H >0*6F (6 r0+0,5. ��" ?(!*>�6� &$0>�$"= !:D (*-
60:F$9# C�%?? *:�!%�6 +�06F $�(/�%C:�$$(� &$0>�$"� r0 " 6(:F/( 
?(*:� )9>"*:�$"D ?�("&)�!�$"D (/�%C:"6F ?(:%>�$$(� &$0>�$"�. 

���!I(�! !0: 6(:F/( *:()�*$%H I(�;%:"�()/% *)(�C( &0/($0. 
�06�;06">�*/"� (?"*0$"D *!�:0$9 ) �0+(60# [Leimkuhler, 1967; 
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Brookes, 1969; Rousseau, Leimkuhler, 1987; Egghe, 1990; Rousseau, 
1994]. 
!$0/( ?(?%:D�$(*6F ?(:%>":0 ;(!�:F, ?��!*60):�$$0D ) 
�0+(6� [Leimkuhler, 1967]. �*:" "&!0$"D %?(�D!(>"6F ?( %+9)0-
$"H ?�("&)(!"6�:F$(*6", 6( *()(/%?$(� ;$(J�*6)( *606�= R(r), 
(?%+:"/()0$$9# ) J%�$0:0# �0$C() 1, 2, 3,…,r, ;(J�6 +96F ?��!-
*60):�$( ) )"!� I(�;%:9: 

( ) log (1 )eR r b r� ��  �  

C!� a " b – /($*60$69.  �60 I%$/'"D ?(:%>":0 $0&)0$"� /�")(= 
��=;%:��0. 

� �0+(6� [Egghe, 1985] ?��!*60):�$9 I(�;%:9 !:D )9>"*:�$"D 
/($*60$6 � " b: 

0 / log .e� y k�  

�!�*F y0 – /(:">�*6)( *606�= ) /0J!(= C�%??� () ?��!?(:(J�$"", 
>6( /0J!0D C�%??0 *(!��J"6 (!"$0/()(� /(:">�*6)( *606�=); 

0 / ,y A p�  

A – (+E�� /(:">�*6)( *606�=; p – >"*:( C�%??;  

0=( 1) /b k r� . 
�*:" ?�"!��J")06F*D ;(!�:" ��=;/%:��0, 6(, &$0D &$0>�$"D k 

" r0, ;(J$( ?(!*>"606F (J"!0�;(� /(:">�*6)( ?%+:"/0'"= !:D 
:H+(C( *()(/%?$(C( /(:">�*6)0 J%�$0:() r. 

� ;($(C�0I"" [Andres, 2009] ?�")�!�$ ?�";�� "*?(:F&()0$"D 
(?"*0$$(= ;�6(!"/" !:D $0#(J!�$"D &$0>�$"= k " r0 * ?(*:�!%-
HE�= ?�()��/(= "*#(!$9# !0$$9# $0 *((6)�6*6)"� &0/($% ���!-
I(�!0 !:D >�69��# C�%??. �(!(+$9= ?�";��, ) /(6(�(; �0**;(6-
��$9 /�")9� ��=;/%:��0, ?�")(!"6*D ) �0+(6� [Sudhier, 2010]. 

� &0/:H>�$"� *:�!%�6 (6;�6"6F 6�*$%H *)D&F ?��!*60):�$$(C( 
;�6(!0 (?��!�:�$"D ?0�0;�6�() * </($(;">�*/";" ?($D6"D;" 
“/�")0D �(��$'0” " “/(<II"'"�$6 �J"$"”. � �0+(6� [Burrell, 
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2005] ?(/0&0$(, >6( /�")9� ��=;/%:��0 D):DH6*D )0�"0$6(; /�"-
)(= �(��$'0 (&��/0:F$0D *";;�6�"D (6$(*"6�:F$( !"0C($0:" OC 
(�"*. 3.3)). � �0+(6� [Burrell, 1991] "&%>�$( ):"D$"� /(<II"'"�$60 
�J"$" $0 �0*?��!�:�$"D, *((6)�6*6)%HE"� &0/($% ���!I(�!0. 

�(�%!)%. ��")0D �(��$'0 (Lorenz curve) – <6( I%$/'"D (6(+�0-
J�$"D *()(/%?$(= ?�(?(�'"" %?(�D!(>�$$9# "$!")"!() $0 *()(/%?-
$%H ?�(?(�'"H �0**;06�")0�;9# ?�"&$0/() [WolframMW, Lorenz]. 
�%*6F !0$( n %?(�D!(>�$$9# "$!")"!(), ?%*6F ix� ?�"&$0/ "$!")"!0 

i " 1 2 ... nx x x� � �� � � . �(C!0 !:D <6(= )9+(�/" /�")0D �(��$'0 ?��!-
*60):D�6 *(+(= ;$(C(%C(:F$"/, *(�!"$DHE"= 6(>/" (h/n, Lh/Ln), C!� 

00,1,.., ,  0h n L� � , 
1

h

h i
i

L x
�

�� � . ���;"$ “/�")0D �(��$'0” +9: 

))�!�$ ) 1905 C. 0;��"/0$*/"; </($(;"*6(; �0/*(; 
66( �(��$'�; 
(1876–1959) /0/ ?(/0&06�:F $��0)�$*6)0 ) !(#(!0# $0*�:�$"D. 

�(�%!)%. �(<II"'"�$6 �J"$" (Gini ratio, G) D):D�6*D ('�$/(= 
$��0)$(;��$(*6" �0*?��!�:�$"D "&%>0�;(C( ?�"&$0/0 [WolframMW, 
Gini]. �(<II"'"�$6 G *)D&0$ * /�")(= �(��$'0 *:�!%HE"; (+�0&(;. 
�0**;(6�"; 6��%C(:F$"/ 0CD (�"*. 3.3), /(6(�9= *(*6("6 "& !)%# 
(+:0*6�= A " B. �( (?��!�:�$"H G=A/(A+B). �(*/(:F/% A+B=0,5, 
6(   2  1 – 2G A B� � . �*:" /�")%H �(��$'0 ?��!*60)"6F ) )"!� I%$/-
'"" Y=L(x), 6( 
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1

0

1 2 ( ) .G L x dx� � �  

� !"*/��6$(; *:%>0� /(<II"'"�$6 �J"$" ;(J$( �0**>"606F ?( 
I(�;%:� 

1 1
22

n n

i j
i j

x x
G

n �
� �

�
�
��

, 

C!� ( )xP x� �� .  

�0$$9= ;�6(! ('�$/" �0&�0+(60$ "60:FD$*/"; *606"*6"/(; " 
!�;(C�0I(; �(��0!( �J"$" (1884–1965) " )?��)9� (?%+:"/()0$ 
) 1912 C. 

3.4. 5%)�� 9�(7% 
�"$C)"*6 �J. �"?I %*60$()":, >6( >0*6(60 "*?(:F&()0$"D n-C( 

$0"+(:�� >0*6( "*?(:F&%�;(C( *:()0 ) �*6�*6)�$$9# D&9/0# ?�"-
+:"&"6�:F$( (+�06$( ?�(?(�'"($0:F$0 n. �60 <;?"�">�*/0D &0/(-
$(;��$(*6F ?(:%>":0 $0&)0$"� &0/($0 �"?I0 (Zipf's law). �0$$9= 
&0/($ %*60$0):")0�6 *:�!%HE�� �0*?��!�:�$"� >0*6(69 *:() �*6�-
*6)�$$(C( D&9/0: �*:" )*� *:()0 D&9/0 (":" !(*606(>$( !:"$$(C( 
6�/*60) %?(�D!(>"6F ?( %+9)0$"H >0*6(69 "# "*?(:F&()0$"D, 6( 
>0*6(60 n -C( *:()0 ) 60/(; *?"*/� (/0J�6*D ?�"+:"&"6�:F$( (+-
�06$( ?�(?(�'"($0:F$(= �C( ?(�D!/()(;% $(;��% n  (60/ $0&9-
)0�;(;% �0$C% <6(C( *:()0) [Wikipedia]. 	0?�";��, )6(�(� ?( "*-
?(:F&%�;(*6" *:()( )*6��>0�6*D ?�";��$( ) !)0 �0&0 ��J�, >�; 
?��)(�, 6��6F� | ) 6�" �0&0 ��J�, >�; ?��)(�, " 6. !.  

�0/"; (+�0&(;, ?�("&)�!�$"� >0*6(69 $0 �0$C D):D�6*D /($-
*60$6(=. �((6)�6*6)%HE�� %�0)$�$"� ";��6 ?�(*6(= )"!: k×f = C, 
C!� k – �0$C *:()0, f | >0*6(60, C – /($*60$60. �"?I ?�("::H*6-
�"�()0: !�=*6)"� *)(�C( &0/($0 $0 0$0:"&� �(;0$0 �J. �J(=*0 
“:"**” (James Joyce, “Ulysses”), ?(/0&0), >6( !�*D6(� ?( �0$C% 
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*:()( ?(D):D:(*F 2653 �0&0, *(6(� ?( �0$C% ?(D):D:(*F 265 �0&, 
!)%#*(6(� | 133 �0&0 " 6. !. �0/"; (+�0&(;, /($*60$60 C ) <6(; 
*:%>0� ?�"+:"&"6�:F$( �0)$0 26500. �0/($ �"?I0 $� D):D�6*D *60-
6"*6">�*/" +�&%?��>$9;, (!$0/( <6( $� ;�G0�6 !(*606(>$( G"-
�(/( ?�";�$D6F �C( $0 ?�0/6"/�, $0?�";�� !:D *�0)$�$"D !(*60-
6(>$( +(:FG"# 6�/*6() (;0**")() *606�=). 

3.4.1. �%*(����$���� 9�(7%. �0*?��!�:�$"� �"?I0 (Zipf 
distribution) D):D�6*D !"*/��6$9; �0*?��!�:�$"�; )��(D6$(*6" 
*6�?�$$(C( 6"?0. �%*6F N | >"*:( <:�;�$6(), k # �0$C <:�;�$60, 
s # &$0>�$"� </*?($�$69, #0�0/6��"&%HE�= !0$$(� �0*?��!�-
:�$"�. �(C!0 *(C:0*$( &0/($% �"?I0 ) ?(?%:D'"" "& N <:�;�$6() 
>0*6(60 ?(D):�$"D <:�;�$6() �0$C0 k, f (k; s, N) �0)$0 

� �
1

1( ; , )
1 /

s

N
s

n

kf k s N
n

�

�

�
. 

�0$$9= &0/($ ;(J$( 60/J� &0?"*06F ) )"!� 

,

1( ; , ) s
N s

f k s N
k H

� , 

C!� HN,s – N-� C0�;($">�*/(� >"*:(.  

�(�%!)%. � ;06�;06"/� n-; C0�;($">�*/"; >"*:(; $0&9)0�6*D 
*%;;0 (+�06$9# )�:">"$ ?��)9# n ?(*:�!()06�:F$9# >"*�: $06%-

�0:F$(C( �D!0 Hn = 
1
1

n

i
i

�
�  = 1+1/2+1/3+…+1/n. �0�;($">�*/"� >"*-

:0 D):DH6*D >0*6">$9;" *%;;0;" C0�;($">�*/(C( �D!0.  

�%$/'"" CDF " PMF ?��!*60):�$9 $0 �"*. 3.4 " 3.5 *((6-
)�6*6)�$$(. �0;�6";, >6( I%$/'"" CMF " PMF (?��!�:�$9 6(:F-
/( !:D '�:9# &$0>�$"= k. �(�!"$"6�:F$9� :"$"" $� %/0&9)0H6 $0 
$�?���9)$(*6F. 
*$()$9� #0�0/6��"*6"/" �0*?��!�:�$"D �"?I0 
?�")�!�$9 ) 60+:. 3.3. 
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�"*. 3.5. �%$/'"D �0*?��!�:�$"D ;0** (PMF), N = 10 

 

�"*. 3.4. �%$/'"D �0*?��!�:�$"D )��(D6$(*6" (CDF), N = 10 
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������� 3.3 

*$()$9� #0�0/6��"*6"/" �0*?��!�:�$"D �"?I0  
* ?0�0;�6�0;" s > 0, N�{1,2,...}, k �{1,2,…,N} 
6%�%)+���*+�)� 5�%&���' 

�%$/'"D �0*?��!�:�$"D  
)��(D6$(*6" (CDF)  

,

,

k s

N s

H
H

 

�%$/'"D �0*?��!�:�$"D  
;0** (PMF)  

,

1 s

N s

k
H

 

�06�;06">�*/(�  
(J"!0$"� 

, 1

,

N s

N s

H
H

�  

�(!0 1 
 

3.5. 5%)�� 
�+)�  
�0/($ �(6/" (Lotka's law), $0&)0$$9= ?( ";�$" �. �J. �(6/", 

?��!*60):D�6 *(+(= )0�"0$6 &0/($0 �"?I0. �0/($ �(6/" (?��!�:D-
�6 >0*6(6% ?%+:"/0'"= ?( 0)6(�0; ) $�/(6(�(= I"/*"�()0$$(= 
$0%>$(= !"*'"?:"$�. 6)��J!0�6*D, >6( >"*:( 0)6(�(), (?%+:"-
/()0)G"# n  *606�=, ?�"+:"&"6�:F$( �0)$( 1/ an  (6 >"*:0 0)6(�() 
* (!$(= ?%+:"/0'"�=, C!� &$0>�$"� /($*60$69 a  ?�0/6">�*/" )*�-
C!0 �0)$( !)%;. ��(E� C()(�D, *%E�*6)%�6 1/4 0)6(�(), (?%+:"/(-
)0)G"# !)� *606F" &0 &0!0$$9= ?��"(! )��;�$", (6 >"*:0 0)6(�() 
* (!$(= ?%+:"/0'"�=, 1/9 – (?%+:"/()0)G"# 6�" *606F", 1/16 – 
(?%+:"/()0)G"# >�69�� *606F", " 6. !.  

� (+E�; *:%>0� )��$0 I(�;%:0 / nY C X� , C!� X – >"*:( 
?%+:"/0'"=, Y – (6$(*"6�:F$0D >0*6(60 %>0*6"D 0)6(�0 ) X ?%+:"-
/0'"D#, n  " C  – /($*60$69, &0)"*DE"� (6 $0%>$(= !"*'"?:"$9. 

"��!�� 3.5. �0**;(6�"; )(?�(* ( >0*6(6� ?%+:"/0'"= 0)6(�() 
) I"/*"�()0$$(= $0%>$(= (+:0*6". �. �(6/0 ?�(0$0:"&"�()0: 
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;0**") ?%+:"/0'"= ) ��I��06")$(; J%�$0:� “Chemical Abstracts” 
&0 10 :�6 (1907|1916) " (?��!�:":, >6( !(:D 0)6(�(), /(6(�9� 
?%+:"/%H6 (!$% *606FH, *(*60):D�6 ?�"+:"&"6�:F$( 60 %. �(-
C:0*$( &0/($% �(6/" 15 % +%!%6 ";�6F !)� ?%+:"/0'"" (1/22 (6 
60), 7 % 0)6(�() +%!%6 ";�6F 6�" ?%+:"/0'"" (1/32 (6 60) " 6. !. 
�60/, 6(:F/( 0,6 % 0)6(�() ) !0$$(= (+:0*6" +%!%6 ?%+:"/()06F 
+(:�� 10 *606�=.  

�(C:0*$( �0+(6� [�+:($*/"=, 1986] &0!0>% >0*6(6$(C( �0*?��-
!�:�$"D ?�(!%/6")$(*6" 0)6(�() *I(�;%:"�%�; *:�!%HE"; (+-
�0&(;. �%*6F  

2
1 /in n i� , 

C!� i = 1, 2, …, imax; n1 | >"*:( %>�$9#, $0?"*0)G"# (!$% *606FH; 
imax | ;0/*";0:F$0D ?�(!%/6")$(*6F %>�$(C( ) <6(= (+:0*6". 
>�-
)"!$(, >6( 

max max 
2

1 1 /
i i

i
i i

n n i L� �� � , 

C!� L – (+E�� >"*:( %>�$9# – 0)6(�() ) !0$$(= (+:0*6". �(:0C0D 
imax � % " %>"69)0D, >6(  

2 21 / / 6
i

i
�

� �� ,   (3.1) 

?(:%>0�; ?��!�:F$(� (;0/*";0:F$( )(&;(J$(�) &$0>�$"� !(:" 
%>�$9# * ;"$";0:F$(= ?�(!%/6")$(*6FH ) (!$% *606FH: 

2
1 1 / 6 / 0,6p n L� � �  , 

>6( #(�(G( *(C:0*%�6*D * <;?"�">�*/"; &0/($(; �(6/": “…!(:D 
0)6(�(), /(6(�9� ?%+:"/%H6 (!$% *606FH, *(*60):D�6 (/(:( 
60 %”.  

�0;�6";, >6( �0)�$*6)( (3.1) D):D�6*D ��G�$"�; &0!0>" ( *%;-
;� �D!0 (+�06$9# /)0!�06(), 60/ $0&9)0�;(= “Basel problem”, /(-
6(�0D *I(�;%:"�()0$0 ) 1644 C. " ��G�$0 �. �=:��(; ) 1734 C. 
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�0/($ �(6/" $�(!$(/�06$( ?(!)��C0:*D ?�()��/� $0 �0&:">$9# 

"$I(�;0'"($$9# ;0**")0# +"+:"(C�0I"=, ��I��06")$9# J%�$0-
:0# " 6. ?., (6$(*DE"#*D / �0&:">$9; $0%>$9; !"*'"?:"$0;.  
�$)0�"0$6$(*6F " %*6(=>")(*6F <6(C( &0/($0 ?(&)(:D�6 C()(�"6F 
( $�; /0/ (+ (!$(= "& (*$()$9# &0/($(;��$(*6�= �0*?��!�:�$"D 
$0%>$(= ?�(!%/6")$(*6". �0$$9= &0/($ ?(&)(:D�6 ?(:%>"6F  
!(*606(>$( 6(>$9� ('�$/", /(C!0 ($ "*?(:F&%�6*D !:D +(:FG"# 
(+��;() "$I(�;0'"", $0/(?:�$$(= ) 6�>�$"� !:"6�:F$(C(  
)��;�$", $( $� D):D�6*D 6(>$9; ) *;9*:� ;06�;06">�*/(= *606"-
*6"/".  

"��!�� 3.6. �%*6F 100 0)6(�() $0?"*0:" ?( (!$(= *606F� &0 $�-
/(6(�9= ?��"(! )��;�$". � 60+:. 3.4 ?��!*60):�$( �0*?��!�:�$"� 
>"*:0 0)6(�() " >"*:0 *606�=, *((6)�6*6)%HE�� &0/($% �(6/", ) 
?��!?(:(J�$"", >6( C = 100, n = 2.  

������� 3.4

��";�� �0*?��!�:�$"D �(6/" 

��*$� *+%+�; ��*$� %!+���! 
10 100/102 = 1 
9 100/92   1 (1,23) 
8 100/82   2 (1,56) 
7 100/72   2 (2,04) 
6 100/62   3 (2,77) 
5 100/52 = 4 
4 100/42   6 (6,25) 
3 100/32   11 (11,111...) 
2 100/22 = 25 
1 100 
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�0)��G"; !0$$%H C:0)% '"606(= "& �0+(69 [��6�(), �+:($-
*/"=, 1980]: “…&0/($ ���!I(�!0 " )*� !�%C"� �0**;(6��$$9� )9-
G� <;?"�">�*/"� ?�";��9 C"?��+(:">�*/"# �0*?��!�:�$"= (6-
�0J0H6, )((+E� C()(�D, !)0 �0&$9# ;�6(!0 0$0:"&0 *((6)�6*6-
)%HE�C( *606"*6">�*/(C( ;06��"0:0: >0*6(6$9= (�0*?��!�:�$"� 
�0��6(, &0/($ �(6/") " �0$C()9= (&0/($9 �"?I0, ���!I(�!0). �)-
:DD*F, ?( *%6", !)%;D �0&$9;" “?�(�/'"D;"” (!$(= " 6(= J� &0-
/($(;��$(*6", #0�0/6��"&%HE�= *6�%/6%�% *:(J$9# *"*6�; *0-
;(C( �0&:">$(C( ?:0$0, >0*6(6$9= " �0$C()9= ?(!#(!9 $0#(!D6*D 
) $�/(6(�(; *;9*:� ) (6$(G�$"" !(?(:$"6�:F$(*6" " )&0";(*)D-
&" ;�J!% *(+(=”. 
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#$%!% 4. ����$� �3�)% <$�)+�����; �%�&��; (������)� 

�0**;06�")0�6*D �9$(/, $0 /(6(�(; ) /0>�*6)� 6()0�0 )9*6%-
?0H6 <:�/6�($$9� $0%>$9� "&!0$"D. �C�$69 �9$/0 – <6( "&!06�:" 
" ):0!�:F'9 +0& !0$$9#, )9*6%?0HE"� ) �(:" ?�("&)(!"6�:�= 
6()0�0, * (!$(= *6(�($9, " +"+:"(6�/" $0%>$9# " %>�+$9# %>��-
J!�$"=, )9*6%?0HE"� ) �(:" ?(6��+"6�:�= 6()0�0, * !�%C(= *6(-
�($9. �(6��+"6�:F ?��!*60):D�6 "$6���*9 >"606�:�=. �&0";(!�=-
*6)"� ;�J!% ?�("&)(!"6�:D;" " ?(6��+"6�:D;" (+�*?�>")0H6 
?(*��!$"/". 

�"$";0:F$(= �!"$"'�= 6()0�0 $0 �0**;06�")0�;(; �9$/� D)-
:D�6*D (!$0 $0%>$0D *606FD. �%�$0:9, 6�%!9 /($I���$'"= " /(:-
:�/6")$9� ;($(C�0I"" ?��!*60):DH6 *(+(= $0+(�9 *606�= $0 (?-
��!�:�$$%H 6�;%, /(6(�9� ) (+D&06�:F$(; ?(�D!/� ?�(#(!D6 ?�(-
'�!%�% ��'�$&"�()0$"D. �60 ?�('�!%�0 (*%E�*6):D�6*D $�&0)"*"-
;9;" *?�'"0:"*60;" ) !0$$(= (+:0*6". *:%C0 ?(:%>�$"D (!$(= 
*606F" !(*6%?$0 6(:F/( ?( "$!")"!%0:F$(;% &0?�(*% >"606�:D. 
�:D +"+:"(6�/ ;"$";0:F$(= �!"$"'�= 6()0�0 D):D�6*D (!"$ "& 
$0+(�() J%�$0:(), *I(�;"�()0$$9= "&!06�:�;. �(*6%? / ?(!?"-
*0$$9; J%�$0:0; (*%E�*6):D�6*D ?( *�6" ?���!0>" !0$$9#. ��(-
'�!%�0 !(*6%?0 (C()0�")0�6*D ) /($6�0/6�, &0/:H>0�;(; ;�J!% 
"&!06�:D;" " +"+:"(6�/0;". �:D &0/:H>�$"D /($6�0/60 0C�$69 
�9$/0, /0/ ?�0)":(, ?(:F&%H6*D %*:%C0;" ?(*��!$"/0. 

�(�%!)%. � $(D+�D 2002 C. ) /0>�*6)� ?(*��!$"/0 $0 �9$/� <:�/-
6�($$9# J%�$0:() �� )9*6%?0�6 	�/(;;��>�*/(� ?0�6$��*6)( “	0-
'"($0:F$9= <:�/6�($$(-"$I(�;0'"($$9= /($*(�'"%;” (	���
	). 

*$()$0D '�:F �C( !�D6�:F$(*6" | (+�*?�>"6F !(*6%? �(**"=*/"# 
+"+:"(6�/, %$")��*"6�6() " "$*6"6%6() / $0%>$(= ?��"(!">�*/(= 
"$I(�;0'"" ) <:�/6�($$(; I(�;06�; /�(;� 6(C(, %?(�D!(>"6F " (?-
6";"&"�()06F %*:()"D ?(!?"*/" $0 �0&:">$9� ��*%�*9 ?( C%;0$"-
60�$9; " �*6�*6)�$$9; $0%/0;, ?��!:0C0�;9� /0/ &0�%+�J$9;" "&-
!06�:F*6)0;" " 0C�$6*6)0;", 60/ " �(**"=*/";" ?(*60)E"/0;". 
� 2004 C. /($*(�'"%; 	���
	 " "&!06�:F*6)( “Elsevier” (6/�9:" 
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?�(�/6 !:D %$")��*"6�6() �(**"", ) �0;/0# /(6(�(C( :H+0D �(**"=-
*/0D (+�0&()06�:F$0D (�C0$"&0'"D ";��6 )(&;(J$(*6F ?(!?"*06F*D 
?( *)(�;% )9+(�% $0 :H+(� /(:">�*6)( "& 21 ?��!;�6$(= (6�;06">�-
*/(=) /(::�/'"" "&!06�:F*6)0 " ��I��06")$%H +0&% !0$$9# ?( "$J�-
$��$9; !"*'"?:"$0; Compendex (*;. [NEICON]).  

�0:�� ?��!*60):�$ /�06/"= (+&(� ;(!�:�= �9$/0 <:�/6�($$9# 
$0%>$9# J%�$0:(). 
*(+�$$(*6F <:�/6�($$(C( J%�$0:0 (" :H+(C( 
"$I(�;0'"($$(C( ��*%�*0) /0/ 6()0�0 *(*6("6 ) 6(;, >6( &06�069 
$0 �C( *(&!0$"� (�!"$()��;�$$9� &06�069), /0/ ?�0)":(, )�:"/", 0 
?��!�:F$9� &06�069 ?(*60)E"/0 (*6(";(*6F (+*:%J")0$"D �E� 
(!$(C( ?(6��+"6�:D) +:"&/" / $%:H. �*:" ?�" 60/(= *6�%/6%�� 
&06�06 /($/%��$'"D )9$%J!0�6 ?�("&)(!"6�:�= *$"J06F '�$9 (!( 
%�()$D, +:"&/(C( / ?��!�:F$9; &06�060;), 6( &0 ?�"�;:�;(� !:D 
?�("&)(!"6�:D )��;D �!"$()��;�$$9� &06�069 $� ?(/�9)0H6*D 
(?��0'"($$(= ?�"+9:FH. �(<6(;% ?�("&)(!"6�:" %#(!D6 * �9$-
/0, ?(/0 $� (*60$�6*D 6(:F/( (!"$ ?�("&)(!"6�:F /0J!(C( 6()0�0 
("$I(�;0'"($$(C( ��*%�*0), '�$()0D ?(:"6"/0 /(6(�(C( %J� $� 
(C�0$">�$0 /($/%��$'"�= [Varian, 1995]. 

��"*%6*6)"� $0 �9$/� <:�/6�($$9# J%�$0:() $�*/(:F/"# ?(-
*60)E"/() $� !�:0�6 �C( /($/%��$6$9;, 60/ /0/ /0J!9= J%�$0: 
?��!:0C0�6*D 6(:F/( (!$"; ?(*60)E"/(; ("$0>� C()(�D, /0J!9= 
?(*60)E"/ D):D�6*D ;($(?(:"*6(; ) (6$(G�$"" “*)("#” J%�-
$0:()). �($(?(:F$(� ?(:(J�$"� ?(*60)E"/0 !0�6 �;% �9$(>$%H 
):0*6F (market power), ?(&)(:D�6 I(�;"�()06F '�$9, %>"69)0D ) 
?��)%H (>���!F $� ?()�!�$"� /($/%��$6(), 0 !�$�J$9= </)")0-
:�$6 ?(:�&$(*6" J%�$0:0 !:D ?(6��+"6�:D, C(6()$(*6F ?(6��+"6�-
:D ?:06"6F (willingness to pay).  

��("&)(!"6�:F, (E%E0HE"= �9$(>$%H ):0*6F, )*�C!0 &0"$6�-
��*()0$ ) (*%E�*6):�$"" '�$()(= !"*/�";"$0'"", 6. �. #(6�: +9 
$0&$0>06F �0&$9� '�$9 $0 �0&$9� �!"$"'9 6()0�0. �%E�*6)%�6 
;$(J�*6)( I(�; '�$()(= !"*/�";"$0'"" (*;.: [�"�(:F, 2000, 
C:. 3]); (*$()$9� �� )"!9 | /(:">�*6)�$$0D (*6(";(*6F �!"$"'9 
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6()0�0 &0)"*"6 (6 (+��;0 ?(/%?/") " ;�JC�%??()0D ('�$0 6()0�0 
&0)"*"6 (6 6"?0 ?(6��+"6�:D) !"*/�";"$0'"D. 	0 �9$/� <:�/-
6�($$9# J%�$0:() )(&;(J$(*6" /(:">�*6)�$$(= !"*/�";"$0'"" 
$�&$0>"6�:F$9, ?(*/(:F/% /0J!9= ?(!?"*>"/ ?(/%?0�6, /0/ ?�0-
)":(, (!$% ?(!?"*/%. ��JC�%??()0D !"*/�";"$0'"D )(&;(J$0, 
6(:F/( �*:" ?(*60)E"/ *?(*(+�$ (6:">"6F “+(C06(C(” ?(!?"*>"/0 
(6 “+�!$(C(”. � [Bannerman, 1998] (?"*0$0 *6�06�C"D ?(!?"*/" $0 
/(;?:�/69 J%�$0:() !:D /($*(�'"%;() ?(6��+"6�:�=, /(6(�0D 
D):D�6*D, $0 *0;(; !�:�, &0)%0:"�()0$$(= I(�;(= ;�JC�%??()(= 
!"*/�";"$0'"". �6( ?��/�0*$( "::H*6�"�%�6 *:�!%HE"= ?�";�� 
"& �0+(69 [Varian, 1995].  

���!?(:(J";, >6( �*6F !)0 ?�(I�**(�0 " !)0 J%�$0:0, “�:(-
J�$"�” " “�9>"60$"�”. ��(I�**(� � | *?�'"0:"*6 ?( *:(J�$"H, 
?(<6(;% ($ C(6() ?(!?"*06F*D $0 J%�$0: “�:(J�$"�” &0 $ 120, 0 
$0 J%�$0: “�9>"60$"�” | 6(:F/( &0 $ 100. ��(I�**(� � | *?�'"0-
:"*6 ?( )9>"60$"H, ?(<6(;% �C( ?��!?(>6�$"D ?�(6")(?(:(J$9: 
$ 100 &0 “�:(J�$"�” " $ 120 &0 “�9>"60$"�”. ��" �!"$(= '�$� $0 
/0J!9= J%�$0: ?�(!0)�' ?(!?"*/" ;(J�6 ?(:%>"6F $� +(:�� 
$ 400 (?( $ 100 &0 J%�$0:). 	( (+��!"$") J%�$0:9 ) /(;?:�/6, ($ 
;(J�6 ?�(!06F !)0 /(;?:�/60 ?( $ 220. 
+0 ?�(I�**(�0 *(C:0*D6-
*D $0 60/%H '�$% /(;?:�/60, ?(*/(:F/% &0?:06D6 &0 /0J!9= J%�-
$0: �()$( *6(:F/(, */(:F/( +9:" C(6()9 &0?:06"6F. ��(!0)�' %)�-
:">"6 *)(= !(#(! $0 $ 40, )*:�!*6)"� 6(C( >6( I0/6">�*/" ?�(!0*6 
J%�$0:9 ?�(I�**(�0; ?( �0&$9; '�$0;. 

	0+:H!0�;0D ��0:F$(*6F ?(!6)��J!0�6 !0$$9� �0**%J!�$"D. 
�;�$$( ;�JC�%??()0D !"*/�";"$0'"D ?(*��!*6)(; I(�;"�(-
)0$"D /(;?:�/6() J%�$0:() D):D�6*D *�=>0* !(;"$"�%HE�= *#�-
;(= ?(!?"*/" $0 $0%>$9� J%�$0:9. ��">�; /(;?:�/69, ?��!:0-
C0�;9� �0&:">$9;" ?(*60)E"/0;", /0/ ?�0)":(, ?(?0�$( $� ?���-
*�/0H6*D, >6(, /($�>$(, (*:0+:D�6 /($/%��$'"H ;�J!% ?(*60)E"-
/0;" $0 �9$/� <:�/6�($$9# J%�$0:().  
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�)6(�9 *606F" [Fishburn, et al., 1997] (6;�>0H6, >6( */�96%H 
/($/%��$'"H, /(6(�0D )*� J� *%E�*6)%�6 $0 <6(; �9$/�, 6�%!$( 
"&%>06F " ;(!�:"�()06F. 
$" ))(!D6 ) ;(!�:F �9$/0 /($/%��$-
'"H, ?��!?(:0C0D, >6( !)0 ?(*60)E"/0 *()��G�$$( &0;�$D�;9# 
"$I(�;0'"($$9# ��*%�*() ?�";�$DH6 �0&:">$9� *?(*(+9 �0*-
?�(*6�0$�$"D " '�$((+�0&()0$"D: (!$0 I"�;0 ?�(!0�6 ?(!?"*/% 
$0 I"/*"�()0$$9= *�(/ * $�(C�0$">�$$9; "*?(:F&()0$"�;, 0 !�%C0D 
)&";0�6 ?:06% &0 /0J!(� (+�0E�$"� / ��*%�*%. � &0)"*";(*6" (6 
*6�%/6%�9 ?��!?(>6�$"= ?(6��+"6�:�= $0 60/(; �9$/� :"+( ;(J�6 
%*60$()"6F*D �0)$()�*"�, :"+( (!$0 "& I"�; +%!�6 )96�*$�$0 * 
�9$/0, :"+( I"�;9 )*6%?D6 ) *C()(� " *(C:0*%H6 '�$9, :"+( ;�-
J!% $";" )(&$"/$�6 “'�$()0D )(=$0”, *)(!DE0D ?�"+9:F / $%:H. 

�(:�� �*6�*6)�$$%H ;(!�:F /($/%��$'"" $0 �9$/� $0%>$9# 
J%�$0:() "&%>0H6 �. �0/��=+0 " �. �$0=!��0 ) *��"" *606�=; 
?(*:�!$�= ?( )��;�$" D):D�6*D �0+(60 [McCabe, Snyder, 2007]. 

*$()$0D "!�D *(*6("6 ) 6(;, >6( J%�$0: D):D�6*D ?(*��!$"/(; 
;�J!% 0)6(�0;" " >"606�:D;" *606�= " ?(<6(;% ;(J�6 )&";06F 
?:06% * (+�"# *6(�($ �9$/0. �($/%��$'"D )(&$"/0�6 ;�J!% J%�-
$0:0;" | &0 0)6(�() " >"606�:�=. �"? �9$/0 (;($(?(:"D ":" *)(-
+(!$9= )#(!), *6�%/6%�0 &06�06 $0 "&!0$"� J%�$0:(), ?��!?(>6�-
$"D 0)6(�() " >"606�:�= (?��!�:DH6 ��&%:F606. �(C%6 %*60$(-
)"6F*D ?(:(J"6�:F$9� '�$9 " &0 ?%+:"/0'"H, " &0 ?(!?"*/% ((6-
�"'06�:F$9� '�$9 $� �0**;06�")0H6*D); ;(J�6 (/0&06F*D, >6( 
J%�$0:% )9C(!$( +�*?:06$( ?%+:"/()06F *606F" ":" +�*?:06$( "# 
�0*?�(*6�0$D6F; ;(J�6, $0/($�', )(&$"/$%6F �0**:(�$"� 0)6(�() " 
>"606�:�= ;�J!% J%�$0:0;". 

� ?(*:�!$�� !�*D6":�6"� �9$(/ ?�>06$9# $0%>$9# J%�$0:() 
$�*60+":�$. �&!06�:" ?()9G0H6 '�$9, $�/(6(�9� +"+:"(6�/" 
(6/0&9)0H6*D (6 ?(!?"*/", 0 "&!06�:" /(;?�$*"�%H6 *$"J�$"� 
!(#(!() !0:F$�=G"; ?()9G�$"�; '�$ [Bannerman, 1998; Bot, 
et al., 1998; Fishburn, et al., 1997]. �(, >6( 60/"� J%�$0:9 �E� *%-
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E�*6)%H6, ;(J$( (+�D*$"6F 6(:F/( $�<:0*6">$(*6FH *?�(*0: '�-
$9 �0*6%6 +9*6���, >�; *(/�0E0�6*D >"*:( ?(!?"*>"/(). ��">"-
$0;" $�<:0*6">$(*6" *?�(*0 D):DH6*D *?�'"I">�*/0D *6�%/6%�0 
�9$/0 " (*(+�$$(*6" ;(6")0'"" 0C�$6() �9$/0. �?�(* "*#(!"6 )  
+(:FG�= *6�?�$" (6 0)6(�(), /(6(�9� *6��;D6*D / ?%+:"/0'"", 
>�; (6 >"606�:�=. �"606�:F $0%>$(C( J%�$0:0, /0/ ?�0)":(,  
D):D�6*D *(6�%!$"/(; %>�+$(C( ":" $0%>$(-"**:�!()06�:F*/(C( 
%>��J!�$"D; J%�$0: !:D $�C( | “�0+(>"= "$*6�%;�$6”, &0 /(6(-
�9= !(:J�$ ?:06"6F �0+(6(!06�:F. �(<6(;% ?(!?"*/0 $0 J%�$0:9 
?�(#(!"6 >���& +"+:"(6�/", /(6(�9� I"$0$*"�%H6*D &0 *>�6  
$0/:0!$9# �0*#(!(), C�0$6(), +H!J�6$9# " *?($*(�*/"# *��!*6), 
0 $� "& "**:�!()06�:F*/"# +H!J�6() 0)6(�() " >"606�:�=  
[Fishwick, et al., 1998; Ginsparg, 1996]. �)6(�9 *6��;D6*D / ?%+:"-
/0'"D; ) “?��*6"J$9#”, 0 &$0>"6, *0;9# !(�(C"# J%�$0:0# " $� 
";�H6 *6";%:() )9+"�06F !�G�)9� J%�$0:9 [Butler, 1999].  
�"6%0'"D $� "&;�$"6*D !( 6�# ?(�, ?(/0 %>�$9� $� +%!%6 )():�>�-
$9 ) I"$0$*"�()0$"� 6(C(, >6( ($" ?%+:"/%H6 " >"60H6 
[Odlyzko, 1997].  

�*� */0&0$$(� ) ?��!9!%E�; 0+&0'� *?�0)�!:")( " !:D �9$/0 
<:�/6�($$9# J%�$0:(). �(<6(;% ;(J$( (J"!06F ?�(D):�$"D $�-
<:0*6">$(*6" *?�(*0 " $0 <6(; �9$/�. �:�!*6)"�; +%!�6 �(*6 
?(!?"*$9# '�$, $� *(?�()(J!0HE"=*D *((6)�6*6)%HE"; *(/�0-
E�$"�; >"*:0 ?(!?"*>"/(). �II�/6 +%!�6 %*":�$ 6�;, >6( ?(!-
?"*>"/0;" D):DH6*D ) (*$()$(; /($*(�'"%;9 (�C0$"&0'"=, >0*-
6">$( I"$0$*"�%�;9� "& )$�G$"# "*6(>$"/().  

���!*/0&9)0�;9� ;$(C";" 0)6(�0;" ([Butler, 1999; Getz, 1992; 
Odlyzko, 1999; Varian, 1995; Varian, 1996]) "&;�$�$"D *6�%/6%�9 
�9$/0 $0%>$9# J%�$0:() (/0/ ?�>06$9#, 60/ " <:�/6�($$9#) ;(-
C%6 ?�("&(=6" 6(:F/( )*:�!*6)"� �0'"($0:F$(C( ?()�!�$"D ?(-
*60)E"/() " ?(6��+"6�:�=. ��=>0* ?(*60)E"/" *>"60H6 )9C(!-
$9; �0*?�(*6�0$�$"� <:�/6�($$9# )��*"= J%�$0:(), (+��!"$�$-
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$9# ) $�?���*�/0HE"�*D /(;?:�/69. �6( *6";%:"�%�6 (+��!"$�-
$"� ?(!?"*>"/() ) /($*(�'"%;9. 

4.1. ��%�0���;*+!�� 0���(�$-��=� (�*+%!>�)%  
* (�+��/�+�$'0� 

4.1.1. �/���%&���' � +��0���$�=�'. �%*6F I | ;$(J�*6)( 
($(;��()) ?(6��+"6�:�=, J | ;$(J�*6)( ($(;��()) 6()0�(), J = 
{1,…,n} ($0 �9$/� n 6()0�()). �%*6F xij | )�:">"$0 ?(6��+:�$"D 
6()0�0 j�J ?(6��+"6�:�; i�I, 0 xi = (xi1,…,xin) | �C( ?(6��+"6�:F-
*/"= $0+(�. 

"���&���'�
�� 4.1.1. �(6��+"6�:" ";�H6 +"$0�$9= *?�(* 
(/0J!9= ?(6��+"6�:F #(>�6 /%?"6F $� +(:�� �!"$"'9 /0J!(C( 6(-
)0�0). �(C!0 xij�{0,1}, xi�Xi = {0,1}n. �%*6F Vi(xi) !:D xi�Xi | 
!�$�J$0D ('�$/0 ?(:�&$(*6" $0+(�0 xi !:D ?(6��+"6�:D i (�C( C(-
6()$(*6F ?:06"6F &0 <6(6 $0+(�),  

( )  ( ) i i
i ij ij

j
V w x� �x x , 

C!� wij(x) | !�$�J$0D ('�$/0 ?(:�&$(*6" �!"$"'9 6()0�0 j !:D 
?(6��+"6�:D i, �*:" ($0 )#(!"6 ) $0+(� x.  

�:D (+E�*6)0 ) '�:(; ��&%:F606(; " ('�$/(= �0+(69 �9$/0 
?�"$D6( *>"606F *%;;0�$9= "&:"G�/: <6( *%;;0�$0D !�$�J$0D 
('�$/0 ?(:�&$(*6", ?(:%>�$$(= ?(6��+"6�:D;", ;"$%* &06�069  
?(*60)E"/0. �%;;0�$9= "&:"G�/ */:0!9)0�6*D "& "&:"G/0 ?(-
6��+"6�:�= (!�$�J$0D ('�$/0 ?(:%>�$$(= ";" ?(:�&$(*6" ;"$%* 
*%;;0�$9= ?:06�J) " "&:"G/0 ?(*60)E"/0 (<6( ?�"+9:F, �0)$0D 
*%;;0�$(;%  ?:06�J%  ?(6��+"6�:�=  &0  )9>�6(;  &06�06  ?(*60)-
E"/0).  

�(?%*6";, >6( )*� n 6()0�() ?��!:0C0�6 ;($(?(:F$9= ?(*60)-
E"/.  ;$(C(?�(!%/6()(C( ;($(?(:"*60 �*6F 6�" '�$()9� *6�06�-
C"" [McAfee, et al., 1989]. �(-?��)9#, ($ ;(J�6 ?�(!0)06F /0J!9= 
6()0� (6!�:F$( (�0&!�:F$0D ?�(!0J0). �(-)6(�9#, ($ ;(J�6 ?��!-
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:0C06F 6()0�9 6(:F/( ) /(;?:�/60#, )/:H>0HE"# * %>�6(; +"$0�-
$(*6" *?�(*0 �!"$"'% /0J!(C( 6()0�0, " %*60$0):")06F '�$% $0 
/(;?:�/6 (?(:$(� ?0/�6"�()0$"�). �-6��6F"#, ($ ;(J�6 ?��!:0-
C06F 6()0�9 $0 ?�(!0J% /0/ �0&!�:F$(, 60/ " ) /(;?:�/60# (?(:-
$9# ":" >0*6">$9#), ?�" <6(; '�$0 /(;?:�/60 ;(J�6 (6:">06F*D 
(6 *%;;9 '�$ )#(!DE"# ) $�C( 6()0�() (*;�G0$$(� ?0/�6"�()0-
$"�). �:D ;($(?(:"*60 ��&%:F606(; ?�";�$�$"D *6�06�C"" D):D�6-
*D ?�"+9:F, 0 ('�$/(= *6�06�C"" | )�:">"$0 ?�"+9:". �9+(� ;�-
J!% �0&!�:F$(= ?�(!0J�= " *;�G0$$9; ?0/�6"�()0$"�; &0)"*"6 
(6 *"6%0'"". 

��" ?(:$(; ?0/�6"�()0$"" /0J!9= )�/6(� xi *(*6("6 :"+( "& 
n $%:�= (�*:" ?(6��+"6�:F i $� ?(/%?0�6 $0+(�), :"+( "& n �!"$"'. 
�(<6(;% !�$�J$0D ('�$/0 �!"$"'9 6()0�0 j &0)"*"6 6(:F/( (6 n: 
wij(xi) = vij(n). 

�%*6F !:D /0J!(C( n vj(n) | *:%>0=$0D )�:">"$0 *( &$0>�$"D;" 
vij(n), �0*?��!�:�$$0D $0 ;$(J�*6)� ?(6��+"6�:�= I. 
+(&$0>"; 
>���& aj(n) " 2

j! (n) *((6)�6*6)�$$( ;06�;06">�*/(� (J"!0$"� " 

!"*?��*"H *:%>0=$(= )�:">"$9 vj(n). � 60/(= ?(*60$()/� *:�!%�6 
C()(�"6F (+ (J"!0�;9#, 0 $� 6(>$9# &$0>�$"D# *?�(*0, ?��!:(-
J�$"D, ?(:�&$(*6", ?�"+9:", "&:"G/0 " ?�. 

"���&���'�
�� 4.1.2. ���!�:F$9� &06�069 ($0 ?�("&)(!*6)( 
*:�!%HE�= �!"$"'9 6()0�0) �0)$9 $%:H !:D /0J!(C( 6()0�0. 

�()0�9 * $%:�)9;" (":" +:"&/";" / $%:H) ?��!�:F$9;" &0-
6�060;" $0&9)0H6 “"$I(�;0'"($$9;"”. �:D 60/"# 6()0�() ?���-
;�$$9� &06�069 ?(*60)E"/0 �0)$9 $%:H, ?(<6(;% *%;;0�$9= 
"&:"G�/ �0)�$ *%;;0�$(= !�$�J$(= ('�$/� ?(:�&$(*6", ?(:%>�$-
$(= ?(6��+"6�:D;". 

4.1.2. ���%!�*�03� ����)� +�!%��!  
"���&���'�
�� 4.1.3. �:%>0=$9� )�:">"$9 vj(n) (('�$/" 6(-

)0�()) ";�H6 $�?���9)$9� I%$/'"" ?:(6$(*6", $�(6�"'06�:F$9, 
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$�&0)"*";9 ) *()(/%?$(*6" ?�" I"/*"�()0$$(; n " �0)$(;��$( 
(C�0$">�$9 ?( n.  

�(*:�!$�� %*:()"� (&$0>0�6, >6( *%E�*6)%�6 /($�>$9= ?�(;�-
J%6(/, ) /(6(�9= ?(>6" $0)��$D/0 ?(?0!0�6 C(6()$(*6F ?:06"6F &0 
6()0� j (?�" :H+(; >"*:� 6()0�() ) /(;?:�/6�) !:D *:%>0=$( )9-
+�0$$(C( ?(6��+"6�:D.  

�(&;(J$(*6F �0*?�(*6�0$�$"D "$I(�;0'"($$9# 6()0�() >���& 
��6F �0!"/0:F$( *$"J0�6 ?��!�:F$9� ?�("&)(!*6)�$$9� &06�069, 
!�:0D "# +:"&/";" / $%:H. �*:�!*6)"� <6(C( "$I(�;0'"($$9� 6(-
)0�9 ?�"(+��60H6 *)(=*6)0, $�#0�0/6��$9� !:D I"&">�*/"# 6()0-
�(). �6(, ) *)(H (>���!F, ):"D�6 $0 *6�%/6%�% �9$/() 60/"# 6()0-
�(). � >0*6$(*6", )( ;$(C"# *:%>0D# ?(*60)E"/% )9C(!$( (*%E�-
*6):D6F ?(:$(� ?0/�6"�()0$"� [Bakos, Brynjolfsson, 2000a, *. 17].  

� $�/(6(�(; *;9*:� ?0/�6"�()0$"� )9C(!$( " (+E�*6)%, 60/ 
/0/ ($( %)�:">")0�6 *%;;0�$9= "&:"G�/, ?(�(J!0�;9= �9$/(;. 

!$0/( !(:D *%;;0�$(C( "&:"G/0, ?�"*)0")0�;0D ?(6��+"6�:D;", 
?�" <6(; *(/�0E0�6*D [Bakos, Brynjolfsson, 2000a, *. 18].  

"���&���'�
�� 4.1.4. �:D )*�# n > 1 * )��(D6$(*6FH 1 )9?(:-
$D�6*D $��0)�$*6)(  

�
�

n

j
j nv

1

)(  	 �
�

�

�
1

1

)1(
n

j
j nv .  (4.1) 

�0$$(� ?��!?(:(J�$"� </)")0:�$6$( %*:()"H free disposal, 
+�*?:06$(C( "&+0):�$"D (6 6()0�(): �*:" ;(J$( +�*?:06$( (6/0-
&06F*D (6 "*?(:F&()0$"D 6()0�0, )#(!DE�C( ) ?�"(+��6�$$9= /(;-
?:�/6, 6( ('�$/0 ?(:�&$(*6" /0J!(C( 6()0�0 $�(6�"'06�:F$0 ?�" 
:H+(; *(*60)� /(;?:�/60.  

�%*6F P*(n) | '�$0 /(;?:�/60 "& n 6()0�(), /(6(�0D ;0/-
*";"&"�%�6 ?�"+9:F ;($(?(:"*60 ?�" ?(:$(= /(;?:�/60'"", 
q*(n) | )��(D6$(*6F 6(C(, >6( *:%>0=$( )9+�0$$9= ?(6��+"6�:F 
/%?"6 /(;?:�/6 ?�" 60/(= '�$�; q*(n) ;(J$( "$6��?��6"�()06F 
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/0/ (J"!0�;%H )�:">"$% *?�(*0 $0 /(;?:�/69 ) !(:D# (6 (+E�C( 
>"*:0 ?(6��+"6�:�=. �(:(J"; p*(n) = P*(n)/n (*��!$DD '�$0 �!"-

$"'9 6()0�0 ) /(;?:�/6�), "n = (1/n) �
�

n

j
j nv

1

)(  " a(n) = (1/n) 

( )j
j

a n�  (;06�;06">�*/(� (J"!0$"� *:%>0=$(= )�:">"$9 "n). 

���!?(:(J�$"� 4.1.2 "*/:H>0�6 "& ;(!�:" 6�/%E"� ?�("&)(!-
*6)�$$9� &06�069. �!"$()��;�$$9� &06�069 $0 ?�("&)(!*6)( ?��-
)(= �!"$"'9 ((�"C"$0:0) "$I(�;0'"($$(C( 6()0�0 %>"69)0H6*D, 
/0/ ?�0)":(, )$�;(!�:F$(, ?%6�; *�0)$�$"D * )�:">"$(= (J"!0�-
;(C( !(#(!0. �%E�*6)%H6 60/J� &06�069 $0 �0*?�(*6�0$�$"� 6(-
)0�0 (distribution costs) " (�C0$"&0'"H *!�:/" (transaction costs). 
�06�069 ?��)(C( 6"?0 &0)"*D6, )((+E� C()(�D, (6 >"*:0 ?�(!0J, 
&06�069 )6(�(C( 6"?0 | (6 >"*:0 ?(/%?06�:�=. �& ?��!?(:(J�$"D 
4.1.1 *:�!%�6, >6( >"*:( ?�(!0J �0)$( >"*:% ?(/%?06�:�=, ?(<6(-
;% (+0 6"?0 &06�06 ;(J$( (+��!"$"6F, "# *%;;% $0&()�; !(?(:-
$"6�:F$9;" &06�060;".  

4.1.2.1. *����0, 
� ����1��23�� ��&��
����0
1� ������1. 
�*:" )9?(:$�$9 ?��!?(:(J�$"D 4.1.1–4.1.4, 6( *?�0)�!:")9 *:�-
!%HE"� ��&%:F6069 [Bakos, Brynjolfsson, 1999, Proposition 1]. �(-
*:�!()06�:F$(*6" a(n), p*(n) " q*(n) ";�H6 ?��!�:9. 
+(&$0>"; 
<6" ?��!�:9 >���& a, p*, q*. �(C!0 p* = a, q* = 1. ��" n � � (J"-
!0�;9= "&:"G�/ ?(6��+"6�:D ((J"!0�;0D !�$�J$0D ('�$/0 ?(:�&-
$(*6" /(;?:�/60 ;"$%* �C( '�$0) *6��;"6*D / $%:H, 0 (J"!0�;9� 
&$0>�$"D ?�"+9:" ;($(?(:"*60 " *%;;0�$(C( "&:"G/0 *6��;D6*D 
/ ;0/*";0:F$9; )(&;(J$9; &$0>�$"D;. 

��";�$"6�:F$( / �9$/% <:�/6�($$9# J%�$0:() <6( (&$0>0�6, 
>6( ;($(?(:F$9= ?(*60)E"/ ";��6 *6";%: / *(*60):�$"H /(;-
?:�/6(), )/:H>0HE"# )*� �0*?�(*6�0$D�;9� "; J%�$0:9. �(:�� 
6(C(, ($ &0"$6���*()0$ ) %)�:">�$"" >"*:0 ;($(?(:F$( ?��!-
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:0C0�;9# J%�$0:() ", *:�!()06�:F$(, ) �0*G"��$"" /(;?:�/60. 
��" +(:FG"# n (J"!0�;0D ?�"+9:F ?(*60)E"/0 /(;?:�/6() +%-
!�6 +:"&/0 / ;0/*";0:F$(=. 
+E�*6)( ) '�:(; ?(:%>0�6 ?�0/6"-
>�*/" ;0/*";0:F$9= ��&%:F606 (*%;;0�$9= "&:"G�/), $( �C( ?(>-
6" ?(:$(*6FH ?�"*)0")0�6 ;($(?(:"*6, 60/ /0/ (J"!0�;9= "&:"-
G�/ ?(6��+"6�:D *6��;"6*D / $%:H. � 60/(= *"6%0'"" �0&$(�(!-
$9; ?(6��+"6�:D; )9C(!$( (+��!"$D6F*D ) /($*(�'"%;9, ?(-
*/(:F/% 0C��C"�()0$$(;% ?(6��+"6�:H $%J�$ (!"$ /(;?:�/6.  

�%*6F, $0?�";��, $0 �9$/� ?�(!0H6*D /(;?:�/69 "& !)%# J%�-
$0:(). ��$�J$9� ('�$/" ?(:�&$(*6" J%�$0:() !:D !)%# ?(6��+"-
6�:�= (?��!�:"; *:�!%HE"; (+�0&(;: v11 = 100, v12 = 50, v21 = 50, 
v22 = 100 (&!�*F vij | ('�$/0 ?(:�&$(*6" J%�$0:0 j !:D ?(6��+"6�-
:D i). �($(?(:F$9= ?(*60)E"/ ?(:%>"6 ;0/*";%; ?�"+9:", �*:" 
?�(!0*6 !)0 /(;?:�/60 ?( '�$� 150. �*:" J� ?(6��+"6�:" (+��!"-
$D6*D, 6( ('�$/0 ?(:�&$(*6" /0J!(C( J%�$0:0 !:D 0C��C"�()0$$(-
C( ?(6��+"6�:D +%!�6 �0)$0 100 " +%!�6 ?�(!0$ (!"$ /(;?:�/6 &0 
200. �%;;0�$9= "&:"G�/ $0 �0**;06�")0�;(; �9$/� �0)�$ 300. 
� ?��)(; *:%>0� �C( ?(:$(*6FH ?�"*)0")0�6 ?(*60)E"/, )( )6(-
�(; | 6��6F "&:"G/0 (300–200) ?(:%>0�6 0C��C"�()0$$9= ?(6��-
+"6�:F.  

�0;�6";, >6( )9G� C()(�":(*F (+ (?��0'"($$(= ?�"+9:", $� 
%>"69)0HE�= �!"$()��;�$$9� &06�069 ($0 "&C(6():�$"� ?��)(C( 
/(;?:�/60). �*:" (?��0'"($$0D ?�"+9:F ;�$FG� �!"$()��;�$$9# 
&06�06, ?(*60)E"/ %=!�6 * �9$/0. �/:H>�$"� ) /(;?:�/6 J%�$0-
:() * $"&/";" ('�$/0;" ?(:�&$(*6�= !:D )*�# ?(6��+"6�:�= ;(-
J�6 %)�:">"6F �!"$()��;�$$9� &06�069 $0*6(:F/(, >6( ?�(!0J0 
/(;?:�/6() *60$�6 $�)9C(!$(=. 
6*H!0 *:�!%�6, >6( >�; ;�$FG� 
�0&+�(* ?��!?(>6�$"= ?(6��+"6�:�=, 6�; ;�$FG� )(&;(J$(*6F 
�0*G"��$"D /(;?:�/60 % ?(*60)E"/0. � >0*6$(*6", *(&!0$"� /($-
*(�'"%;() (!$(�(!$9# ?(6��+"6�:�= %;�$FG0�6 �0&+�(* ?��!-
?(>6�$"= ?(6��+"6�:�=. 
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��"+:"J�$"� / ;0/*";0:F$9; &$0>�$"D; ?�"+9:" " *%;;0�-
$(C( "&:"G/0, ?�("*#(!DE�� ?�" n � �, $� D):D�6*D, )((+E� C(-
)(�D, ;($(6($$9;. � >0*6$(*6", ?�" !)%# )"!0# 6()0�0 *;�G0$-
$(� ?0/�6"�()0$"� !0�6 ?�"+9:F, $� ;�$FG%H (/0/ ?�0)":(, +(:F-
G%H), >�; ?(:$(� ?0/�6"�()0$"� [McAfee, et al., 1989, *. 374; Adams, 
Yellen, 1976, *. 483]. 
!$0/( ?( *�0)$�$"H * �0&!�:F$(= ?�(!0J�= 
?(:$(� ?0/�6"�()0$"� ;(J�6 +96F )9C(!$( [Bakos, Brynjolfsson, 
1999, Proposition 3]. �0/, �*:" )*� *:%>0=$9� )�:">"$9 vj(n) �0)-
$(;��$( �0*?��!�:�$9 (>6( *((6)�6*6)%�6 :"$�=$(= I%$/'"" (J"-
!0�;(C( *?�(*0), 6( ?0/�6"�()0$"� :H+(C( >"*:0 "$I(�;0'"($$9# 
6()0�() %)�:">")0�6 ?�"+9:F ;($(?(:"*60 [�0; J�, Corollary 3a].  

"���&���'�
�� 4.1.5. Prob[|"n – a(n)| < #] $ Prob[|"n+1 –  
a(n + 1)| < #] !:D )*�# n " # > 0. 

�*:" )9?(:$DH6*D ?��!?(:(J�$"D 4.1.1–4.1.5, 6( !:D ?�(!0)'0 
I(�;"�()0$"� ?(:$9# /(;?:�/6() )9C(!$�=, >�; �0&+"�$"� ;$(-
J�*6)0  6()0�()  $0  >0*6">$9�  /(;?:�/69  [�0;  J�,  Corollary 3b].  

���!?(:(J�$"� 4.1.2 D):D�6*D *%E�*6)�$$9;. �*:" ?��-
!�:F$9� &06�069 $0 ?�("&)(!*6)( #(6D +9 (!$(C( 6()0�0 j ?��)9-
G0H6 $�/(6(�9= ((?��!�:D�;9= !:D !0$$(C( 6()0�0) %�()�$F cj, 
6( ?�" 6(�C():� /(;?:�/60;" �9$(/ ?(�(J!0�6 ;�$FG"= *%;;0�-
$9= "&:"G�/ " ?(*60)E"/ ?(:%>0�6 ;�$FG%H ?�"+9:F, >�; ?�" 
�0&!�:F$(= ?�(!0J� 6()0�() [�0; J�, Proposition 2].  

� [McAfee, et al., 1989] 0)6(�9 �0**;06�")0H6 *:%>0= n = 2. 
� ?��!?(:(J�$"", >6( ?(6��+"6�:F*/"� ('�$/" 6()0�() ";�H6 $�-
?���9)$(� *();�*6$(� �0*?��!�:�$"� ($0 ;$(J�*6)� ?(6��+"6�-
:�=), %/0&0$( %*:()"�, ?�" /(6(�(; *;�G0$$(� ?0/�6"�()0$"� !(-
;"$"�%�6 �0&!�:F$9� ?�(!0J". � >0*6$(*6", <6( %*:()"� )9?(:-
$D�6*D, �*:" ('�$/" 6()0�() $�&0)"*";9.  

4.1.2.2. 4��� ��&��
����0
1	 ������. �&;�$"; ?��!?(:(J�-
$"� 4.1.3 *:�!%HE"; (+�0&(;. 
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"���&���'�
�� 4.1.6. �:D )*�# n *:%>0=$9� )�:">"$9 vj(n) 
(('�$/" 6()0�()) $�&0)"*";9 " (!"$0/()( �0*?��!�:�$9, $�(6�"-
'06�:F$9, ";�H6 $�?���9)$9� I%$/'"" ?:(6$(*6", /($�>$(� ;0-
6�;06">�*/(� (J"!0$"� a " /($�>$%H !"*?��*"H !2. 

"���&���'�
�� 4.1.7. �(?(:$"6�:F$9� &06�069 (*%;;0 &06�06 
$0 �0*?�(*6�0$�$"� 6()0�0 " (�C0$"&0'"H *!�:/") �0)$9 d !:D 
:H+(C( /(;?:�/60.  

��" )9?(:$�$"" ?��!?(:(J�$"= 4.1.1, 4.1.3 " 4.1.6 /(;?:�/6 
"& n 6()0�() ?�"$(*"6 ?(*60)E"/% ?�"+9:F, &0)"*DE%H (6 ?0�0-
;�6�() n, a, !, d. �(?%*6";, >6( % ?(*60)E"/0 ";��6*D 6�" *6�0-
6�C"": (6/0& (6 ?�(!0J (�*:" $�)(&;(J$( ?(:%>"6F ?(:(J"6�:F-
$%H ?�"+9:F), ?(:$(� ?0/�6"�()0$"� " �0&!�:F$9� ?�(!0J". 
� �0+(6� [Bakos, Brynjolfsson, 2000a, *. 11|12] %/0&0$9 *((6$(G�-
$"D ;�J!% ?�")�!�$$9;" )9G� ?0�0;�6�0;" " ?��!�:F$9;" &0-
6�060;" $0 ?�("&)(!*6)( (�*:" ($" $�$%:�)9�), /(6(�9� (?��!�-
:DH6, /0/%H *6�06�C"H )9+���6 ?(*60)E"/. �6(6 ��&%:F606 ?(&)(-
:D�6, ) ?�"$'"?�, (?��!�:"6F (?6";0:F$9= !:D ?(*60)E"/0 �0&-
;�� /(;?:�/60 ) &0)"*";(*6" (6 &$0>�$"= %/0&0$$9# ?0�0;�6�(). 
��" $�$%:�)9# ?��!�:F$9# &06�060# >�; ;�$FG� &06�069 $0 �0*-
?�(*6�0$�$"� 6()0�0 " (�C0$"&0'"H *!�:(/, 6�; ;�$�� ?�"):�/0-
6�:F$0 !:D ?(*60)E"/0 /(;?:�/60'"D [Bakos, Brynjolfsson, 2000a, 
*. 17]. 
!$0/( !:D "$I(�;0'"($$9# 6()0�() * $%:�)9;" ?��!�:F-
$9;" &06�060;" ?0/�6"�()0$"� )*�C!0 )9C(!$�= �0&!�:F$9# ?�(-
!0J, ?(<6(;% ?(*60)E"/ (*%E�*6):D�6 ?(:$(� ?0/�6"�()0$"� ?�" 
an 	 d " %#(!"6 * �9$/0 ) ?�(6")$(; *:%>0� [�0; J�, Corollary 2]. 

4.1.3. 5%!�*�03� ����)� +�!%��!. 
?"*0$$9� )9G� ��&%:F60-
69 ?(:%>�$9 ) %*:()"D# ?��!?(:(J�$"D 4.1.3, /(6(�(� (&$0>0�6, 
>6( �9$(/ $� *�C;�$6"�()0$, 60/ /0/ ?(*60)E"/ $� ;(J�6 �0&:"-
>06F 6"?9 ?(6��+"6�:�=. �:D �9$/0 <:�/6�($$9# J%�$0:() <6( 
?��!?(:(J�$"� ?��!*60):D�6*D *:"G/(; *":F$9;, ?(6(;% >6( 
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?��!?(>6�$"D *?�'"0:"*6() /(���:"�%H6 * 6�;06"/(= J%�$0:(). 
�*:" �9$(/ *�C;�$6"�()0$, 6( ?�" �!"$(= !:D )*�# *�C;�$6()  
'�$�  ?(:$(�  ?0/�6"�()0$"�  $�  )*�C!0  ;0/*";"&"�%�6 *%;;0�-
$9= "&:"G�/ " () &0)"*";(*6" (6 �0*?��!�:�$"D ?(6��+"6�:�=  
?( 6"?0; " �0*?��!�:�$"D ('�$(/ 6()0�() )$%6�" /0J!(C( 6"?0) 
;(J�6 (/0&06F*D ;�$�� )9C(!$9; !:D ?(*60)E"/0, >�; �0&!�:F$0D 
?�(!0J0 J%�$0:() [Bakos, Brynjolfsson, 1999, Proposition 4]. �*:" 
?(*60)E"/ *?(*(+�$ !"II���$'"�()06F '�$9 ?( 6"?0; ?(6��+"-
6�:�= (?( *�C;�$60; �9$/0), 6( ?(:$(� ?0/�6"�()0$"� !0�6 60/(= 
J� ��&%:F606, /0/ " ) *:%>0� $�*�C;�$6"�()0$$(C( �9$/0 [�0; J�, 
Proposition 5]. �6(6 6�(��6">�*/"= ��&%:F606 ?(!6)��J!0�6*D $0-
+:H!0�;(= ) ��0:F$(*6" ;�JC�%??()(= '�$()(= !"*/�";"$0'"�= 
$0 �9$/� <:�/6�($$9# J%�$0:(): '�$0 &0)"*"6 (6 6"?0 ?(!?"*>"-
/0 (/(;;��>�*/0D (�C0$"&0'"D, $0%>$(-"**:�!()06�:F*/"= ":" 
%>�+$9= "$*6"6%6, "$!")"!%0:F$9= ?(!?"*>"/ " 6. !.). 

� *:%>0� �*:" ?(*60)E"/ &$0�6 6"?9 ?(6��+"6�:�=, $(  
$� ;(J�6 "# �0&:">06F, ;�JC�%??()0D !"*/�";"$0'"D ?�" ?(:$(; 
?0/�6"�()0$"" $���0:"&%�;0. 
!$0/( ?(*60)E"/ ;(J�6 I(�;"�(-
)06F ?0/�69, �0&:">0HE"�*D *(*60)(; " *6(";(*6FH " ?��!$0&$0-
>�$$9� !:D ?(6��+"6�:�= �0&:">$9# 6"?(). �(*606(>$0D "$I(�-
;0'"D ( *6�%/6%�� �9$/0 " ?��!?(>6�$"D# ?(6��+"6�:�= ?(&)(:D-
�6 ?(*60)E"/% (?��!�:"6F *(*60) " *6(";(*6F ?0/�6() 60/"; (+-
�0&(;, >6(+9 /0J!9= ?(6��+"6�:F ?��!?(>�: ?0/�6, ?��!$0&$0-
>�$$9= ";�$$( !:D ?(6��+"6�:�= *((6)�6*6)%HE�C( 6"?0 (<II�/6 
*0;()9D):�$"D). � <6(; *:%>0� >0*6">$(� ?0/�6"�()0$"� ;(J�6 
(/0&06F*D +(:�� ?�"+9:F$9;, >�; �0&!�:F$0D ?�(!0J0 " ?(:$(� 
?0/�6"�()0$"� [�0; J�, ?. 4.4].  

�0/"; (+�0&(;, '�$()0D *6�06�C"D ?(*60)E"/0 *%E�*6)�$$( 
&0)"*"6 (6 !(*6%?$(= �;% "$I(�;0'"" ( *6�%/6%�� �9$/0. �*:" 
($ ?��!*60):D�6 *�+� ?(/%?06�:�= /0/ *:%>0=$%H )9+(�/% "& (!-
$(�(!$(= C�$��0:F$(= *()(/%?$(*6" ?(6��+"6�:�=, 6( >0*6">$(� 
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?0/�6"�()0$"� $� ;�$�� )9C(!$( !:D $�C(, >�; ?(:$(�, (!$0/( 
?(:$(� ?0/�6"�()0$"� ;(J�6 +96F )9C(!$�=, >�; �0&!�:F$0D ?�(-
!0J0; ?�" !(*606(>$( +(:FG(; >"*:� "$I(�;0'"($$9# 6()0�() 
?��!?(>6"6�:F$9; D):D�6*D ?(:$(� ?0/�6"�()0$"�. �*:" ?(*60)-
E"/ ";��6 "$I(�;0'"H ( 6"?0# (?��!?(>6�$"=) ?(6��+"6�:�=, $( 
$� ;(J�6 �0&:">06F <6" 6"?9, 6( ($ +%!�6 *6��;"6F*D / "*?(:F&(-
)0$"H <II�/60 *0;()9D):�$"D ?�" >0*6">$(; ?0/�6"�()0$"". 
	0/($�', �*:" ?(*60)E"/ *?(*(+�$ �0&:">06F 6"?9 ?(6��+"6�:�=, 
6( ?�" !(*606(>$( +(:FG(; >"*:� "$I(�;0'"($$9# 6()0�() ($ 
+%!�6 (*%E�*6):D6F ;�JC�%??()%H '�$()%H !"*/�";"$0'"H ?�" 
?(:$(; ?0/�6"�()0$"". 

� �0+(6� [McAfee, et al., 1989] �0**;(6��$ *:%>0= !)%# ($� (+D-
&06�:F$( "$I(�;0'"($$9#) 6()0�(), ('�$/" /(6(�9# D):DH6*D 
*:%>0=$9;" )�:">"$0;" v1 " v2, �0*?��!�:�$$9;" $0 ;$(J�*6)� 
?(6��+"6�:�=. �)6(�9 ?��!?(:0C0H6, >6( <6" *:%>0=$9� )�:">"-
$9 ";�H6 $�?���9)$(� *();�*6$(� �0*?��!�:�$"� (*:%>0= !"*-
/��6$(C( �0*?��!�:�$"D �0**;(6��$ ) [Adams, Yellen, 1976]); /(�-
��:"�()0$$(*6F *:%>0=$9# )�:">"$ v1 " v2 $� "*/:H>�$0. �(:%-
>�$9 !(*606(>$9� %*:()"D ($0 I%$/'"H *();�*6$(C( �0*?��-
!�:�$"D )�:">"$ v1 " v2), ?�" /(6(�9# !:D ?(*60)E"/0 *;�G0$$(� 
?0/�6"�()0$"� +(:�� )9C(!$(, >�; �0&!�:F$9� ?�(!0J" [McAfee, 
et al., 1989, Proposition 1]. � >0*6$(*6", <6( )��$( ?�" $�&0)"*";9# 
('�$/0# 6()0�(). /0&0$9 60/J� !(*606(>$9� %*:()"D, ?�" /(6(-
�9# !:D ?(*60)E"/0 ?(:$(� ?0/�6"�()0$"� +(:�� )9C(!$(, >�; 
�0&!�:F$9� ?�(!0J" [�0; J�, Proposition 2], �*:" ;($(?(:"*6 ;(-
J�6 /($6�(:"�()06F ?�(!0J", ?��?D6*6)%D �0&!�:F$(= ?�(!0J� 
(+("# 6()0�() (!$(;% ?(6��+"6�:H.  

4.1.4. ��!0�*+��� �*(�$-��!%��� ��7��0%�����3� +�!%-
��!. �(:FG"$*6)( "$I(�;0'"($$9# 6()0�(), ) 6(; >"*:� <:�/-
6�($$9� J%�$0:9, !(?%*/0H6 /(?"�()0$"�. �0/(= 6()0� ;(J�6 
+96F "*?(:F&()0$ $� 6(:F/( ?(/%?06�:�;, $( " !�%C";" ?(6��+"-
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6�:D;", )*:�!*6)"� >�C( %;�$FG0�6*D /(:">�*6)( ?(/%?(/. �($"-
;0D <6(, ?�(!0)�' ?(!!��J")0�6 (+��; ?�(!0J, ?()9G0D '�$%. 
� ��&%:F606� '�$0 D/(+9 "$!")"!%0:F$( ?(6��+:D�;(C( 6()0�0 
;(J�6 *606F $�?�"�;:�;(= !:D "$!")"!%0:F$(C( ?(6��+"6�:D. 
	0?�";��, '�$0 ) $ 30 &0 <:�/6�($$%H /(?"H J%�$0:F$(= *606F" 
*:"G/(; )9*(/0 !:D +(:FG"$*6)0 �(**"=*/"# %>�$9#. � 60/(; 
*:%>0� ?(6��+"6�:" )9$%J!�$9 (+��!"$D6F*D $� 6(:F/( !:D "*-
?(:F&()0$"D, $( " !:D ?(/%?/" 6()0�0. 	� (>�)"!$(, >6( %/0&0$-
$9� �0&$($0?�0):�$$9� ?�('�**9 ?�")(!D6 / *$"J�$"H ?�"+9:" 
?�(!0)'0. � �0+(6� [Bakos, et al., 1999], *. 8] ?��!:(J�$0 *:�!%H-
E0D ;(!�:F 0$0:"&0 ?�(+:�;9. 

���!?(:(J";, >6( $0 �9$/� (!"$ 6()0� (/(;?:�/6 6()0�()). 
�0J!9= ?(:F&()06�:F ";��6 +"$0�$9= *?�(* (*;. ?��!?(:(J�$"� 
4.1.1). ����?�(!0J0 6()0�0 &0?��E�$0 (":" $�)9C(!$0), (!$0/( 
?(:F&()06�:" ;(C%6 (+��!"$D6F*D ) C�%??9 !:D *();�*6$(C( "*-
?(:F&()0$"D 6()0�0.  

�%*6F !:D :H+(C( ;$(J�*6)0 B % I " /0J!(C( i � B w(i,B) | 
('�$/0 ?(:F&()06�:�; i ?(:�&$(*6" ?(6��+:�$"D �!"$"'9 6()0�0 ) 
*(*60)� C�%??9 B. �(C!0 w(i) = w(i,{i}) | ('�$/0 ?(:F&()06�:�; i 
?(:�&$(*6" "$!")"!%0:F$(C( ?(6��+:�$"D �!"$"'9 6()0�0. �%*6F 
5 = {Ak | 1 $ k $ K} | �0&+"�$"� ;$(J�*6)0 I )*�# ?(6��+"6�:�= 
$0 K C�%??: Ai & Aj = ' ?�" i ( j " )k Ak = I.  

���!?(:(J�$"� 4.1.6 "&;�$"; *:�!%HE"; (+�0&(;.  
"���&���'�
�� 4.1.8. 
'�$/" w(i) D):DH6*D &$0>�$"D;" *:%-

>0=$(= )�:">"$9 w, �0)$(;��$( �0*?��!�:�$$(= $0 [0,1]. 

6*H!0 *:�!%�6 :"$�=$(*6F (J"!0�;(C( *?�(*0: )��(D6$(*6F 

6(C(, >6( *:%>0=$( )9+�0$$9= ?(:F&()06�:F *(C:0*"6*D &0?:06"6F 
&0 �!"$"'% 6()0�0 '�$% p � [0,1], �0)$0 1 – p. 

�)�!�; !(?(:$"6�:F$9� ?��!?(:(J�$"D.  
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"���&���'�
�� 4.1.9. �*:" B % I " i � B, 6( w(i,B) = w(i). 
�$9;" *:()0;", !:D :H+(C( ?(6��+"6�:D ?(:�&$(*6F ?(6��+:�$"D 
6()0�0 ) *(*60)� C�%??9 �0)$0 ?(:�&$(*6" "$!")"!%0:F$(C( ?(-
6��+:�$"D. 
6*H!0, ) >0*6$(*6", *:�!%�6, >6( /(?"" D):DH6*D 
?(:$9;" &0;�$"6�:D;" (�"C"$0:0 " /(?"�()0$"� )$%6�" C�%??9 
$� 6��+%�6 &06�06 (6�0$&0/'"($$9� &06�069 $0 "*?(:F&()0$"� /(-
?"" �0)$9 $%:H). 

"���&���'�
�� 4.1.10. � �0&+"�$"" 5 )*� C�%??9 ";�H6 (!"-
$0/()%H >"*:�$$(*6F, |Ak| = n0 !:D )*�# k. 

� ?��!?(:(J�$"D# 4.1.1, 4.1.2 " 4.1.8–4.1.10 *();�*6$(� "*-
?(:F&()0$"� 6()0�0 C�%??0;" >"*:�$$(*6FH n0 > 1 %)�:">")0�6 
?�"+9:F ?(*60)E"/0 ?( *�0)$�$"H * "$!")"!%0:F$9; ?(6��+:�-
$"�; ?�" n0 = 1 [Bakos, et al., 1999, Proposition 1]. ��; +(:FG� n0, 
6�; +(:FG� ?�"+9:F [�0; J�, Corollary 1a]. ��" <6(; >"*:( ?(-
6��+"6�:�=, ";�HE"# !(*6%? / 6()0�% (>"606�:�= ) *:%>0� <:�/-
6�($$9# J%�$0:()), �0*6�6 * %)�:">�$"�; n0 [�0; J�, *;. !(/0&0-
6�:F*6)( Proposition 1].  


6/0J�;*D (6 ?��!?(:(J�$"D 4.1.8 ( �0)$(;��$(; �0*?��!�-
:�$"" )�:">"$9 w. �%*6F a = E [w]. �:D ?(*60)E"/0 *%;;0�$0D 
('�$/0 ?(:�&$(*6" 6()0�0 >:�$0;" C�%??9 A >"*:�$$(*6FH m D)-
:D�6*D *%;;(= m *:%>0=$9# )�:">"$ w(i) (��0:"&0'"= )�:">"$9 
w). �)�!�; *:%>0=$%H )�:">"$%  

1
(1 / ) ( )

m

n
i

w m w i
�

� � . 

� *((6)�6*6)"" * &0/($(; +(:FG"# >"*�: Prob (|wm– a| < #) � 1 
?�" m � � !:D :H+(C( # > 0. �:�!%HE�� ?��!?(:(J�$"� *(*6("6 
) 6(;, >6( ?(*:�!()06�:F$(*6F Prob (|wm – a| < #) *#(!"6*D / �!"-
$"'�, $� %+9)0D.  
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"���&���'�
�� 4.1.11. Prob (|wm – a| < #) $ Prob (|wm+1 – a| < #) 
!:D )*�# m " # > 0. 

�*:" ?(6��+"6�:" $� (+��!"$DH6*D " ;($(?(:F$9= ?(*60)E"/ 
%*60$()"6 '�$% p, 6( !(:D ?(6��+"6�:�=, /(6(�9� /%?D6 6()0�, 
�0)$0 Prob (w 	 p) = D(p). �*:" (+E�� >"*:( ?(6��+"6�:�= ?�"-
$D6F &0 �!"$"'%, 6( D(p) | (J"!0�;9= *?�(* ?�" '�$� p. �(C!0 
?�" $%:�)9# 6�/%E"# &06�060# (?��0'"($$0D ?�"+9:F ?�(!0)'0 
�0)$0 �(p) = pD(p). ��G�$"�; &0!0>" ;0/*";"&0'"" ?�"+9:" ?�" 
p 	 0 D):D�6*D p* | (?6";0:F$0D ;($(?(:F$0D '�$0 ?(*60)E"/0. 

"���&���'�
�� 4.1.12. 
?6";0:F$0D ;($(?(:F$0D '�$0 ?(*60-
)E"/0 $� ?��)(*#(!"6 *��!$HH ('�$/% ?(:�&$(*6" 6()0�0, p* $ a.  

��" )9?(:$�$"" ?��!?(:(J�$"= 4.1.1, 4.1.2, 4.1.9–4.1.12 *(-
#�0$DH6*D ��&%:F6069, *I(�;%:"�()0$$9� )9G� !:D �0)$(;��$(-
C( �0*?��!�:�$"D: *();�*6$(� "*?(:F&()0$"� 6()0�0 C�%??0;" 
>"*:�$$(*6FH n0 > 1 %)�:">")0�6 ?�"+9:F ?(*60)E"/0 ?( *�0)-
$�$"H * "$!")"!%0:F$9; ?(6��+:�$"�; ?�" n0 = 1 [Bakos, et al., 
1999, Proposition 2]. ��; +(:FG� n0, 6�; +(:FG� ?�"+9:F [�0; J�, 
Corollary 2a] " +(:FG� >"*:( ?(6��+"6�:�=, ";�HE"# !(*6%? / 
6()0�%. 


6*H!0 *:�!%�6, >6( ) *!�:0$$9# ?��!?(:(J�$"D# ?(6��+"6�-
:" &0"$6���*()0$9 ) (+��!"$�$"", /(6(�(� )9C(!$( " ?(*60)E"-
/%. �%!%>" ;($(?(:"*6(;, ($ ;(J�6 ):"D6F $0 '�$%, 0 ?()9G�$"� 
'�$9 ?(!60:/")0�6 ?(:F&()06�:�= / *(&!0$"H /($*(�'"%;(), /($-
*(:"!"�%HE"# "$!")"!%0:F$9� +H!J�69. �*:" +9 ;($(?(:"*6 
&$0: )*� ('�$/" w(i), 6( ($ %*60$()": +9 '�$% $0 %�()$� *%;;9 
('�$(/, >6( *?�()('"�()0:( +9 )(&$"/$()�$"� ;($(?*($"" $0 
*6(�($� *?�(*0. �0/(;% ;0/*";0:F$(;% ?()9G�$"H '�$9 ?��-
?D6*6)%H6 (6*%6*6)"� % ?(*60)E"/0 ?(:$(= "$I(�;0'"" ( C(6()-
$(*6" ?(6��+"6�:�= ?:06"6F " 6�#$">�*/0D $�)(&;(J$(*6F (+��-
!"$�$"D )*�# ?(6��+"6�:�=.  
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?"*0$$9� )9G� ��&%:F6069 "& �0+(69 [Bakos, et al., 1999] ?(-
:%>�$9 ) ?��!?(:(J�$"" (/(6(�(� D)$( *I(�;%:"�()0$( 6(:F/( ) 
!(/0&06�:F*6)0# %6)��J!�$"=), >6( ('�$/0 6()0�0 C�%??(= ?(6��-
+"6�:�= (C(6()$(*6F ?:06"6F) �0)$0 *%;;� ('�$(/ >:�$() C�%??9; 
(6*H!0, ) >0*6$(*6", *:�!%�6, >6( >:�$9 C�%??9 $�(+D&06�:F$( 
?(�()$% ?:06D6 &0 "*?(:F&()0$"� 6()0�0. �*:" (6/0&06F*D (6 <6(C( 
?��!?(:(J�$"D, 6( )9)(!9 *%E�*6)�$$( "&;�$D6*D.  

���!?(:(J";, >6( ?(6��+"6�:" (+��!"$DH6*D ) C�%??9 >"*-
:�$$(*6FH k, /0J!0D C�%??0 ?(/%?0�6 �!"$"'% 6()0�0, " )*� >:�$9 
C�%??9 ?(�()$% ?:06D6 &0 *();�*6$(� "*?(:F&()0$"� <6(C( 6()0�0 
[Varian, 2000]. �(C!0 '�$0 6()0�0 $� ;(J�6 +96F +(:FG� ;"$"-
;0:F$(= (*��!" %>0*6$"/() C�%??) "$!")"!%0:F$(= C(6()$(*6" 
?:06"6F. �%*6F t | 6�0$&0/'"($$9� &06�069 ?(:F&()06�:D, *)D&0$-
$9� * !(*6%?(; / 6()0�% )$%6�" C�%??9, c | ?��!�:F$9� &06�069 
?�("&)(!"6�:D. ��0)$�$"� ;($(?(:"*6">�*/"# �0)$()�*"= ?�" 
C�%??()(; " "$!")"!%0:F$(; ?(6��+:�$"" 6()0�0 !0�6 *:�!%H-
E"� ��&%:F6069. 

�*:" t < c ((k – 1) / k), 6( ?�" C�%??()(; ?(6��+:�$"" +(:FG�� 
>"*:( ?(6��+"6�:�= ?(:%>"6 !(*6%? / 6()0�%, ?(6��+"6�:" +%!%6 
;�$FG� ?:06"6F &0 "*?(:F&()0$"� 6()0�0, ?�"+9:F ?�(!0)'0 %)�-
:">"6*D. �:�!()06�:F$(, )*� 0C�$69 �9$/0 &0"$6���*()0$9 ) *(&-
!0$"" (+��!"$�$"= ?(6��+"6�:�=. � >0*6$(*6", ?�" $%:�)9# 
6�0$&0/'"($$9# " $�$%:�)9# ?��!�:F$9# &06�060# (t = 0, c > 0) 
%*:()"� )9?(:$D�6*D, C�%??()(� ?�"(+��6�$"� " ?(6��+:�$"� 6(-
)0�0 ?��!?(>6"6�:F$( " !:D ?(*60)E"/0, " !:D ?(6��+"6�:�=. 
!-
$0/( �*:" t > c ((k – 1) / k), 6( ?�(!0)�' ?(:%>"6 +(:FG� ?�"+9:" 
?�" "$!")"!%0:F$9# ?�(!0J0# " ?(<6(;% +%!�6 )*D>�*/" ?��?D6-
*6)()06F *();�*6$(;% "*?(:F&()0$"H 6()0�0. �0/ +%!�6, ) >0*6$(-
*6", �*:" ?�" $%:�)9# ?��!�:F$9# &06�060# 6�0$&0/'"($$9� &0-
6�069 )$%6�"C�%??()(C( ?(6��+:�$"D ?(:(J"6�:F$9 (t > 0, c =0).  
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�:%>0= “*()��G�$$( "$I(�;0'"($$(C( 6()0�0” [Varian, 2000] 
t = c = 0 $�=6�0:�$: �*:" k ?(6��+"6�:�= *();�*6$( "*?(:F&%H6 
�!"$"'% 6()0�0 +�& !(?(:$"6�:F$9# &06�06, 6( ?(*60)E"/ ?�(*6( 
%)�:">"6 '�$% ) k �0& " )(**60$()"6 ?�"+9:F. �(6��+"6�:F*/"= 
"&:"G�/ $� "&;�$"6*D ?( *�0)$�$"H * �0&!�:F$9; ?(6��+:�$"�;.  

�0;�6";, >6( ) �0+(60# [Bakos, et al., 1999; Varian, 2000] (6*%6-
*6)%H6 *%E�*6)�$$9� ��&%:F6069 !:D *:%>0D, /(C!0 C�%??9 ?(-
6��+"6�:�= ;(C%6 �0&:">06F*D ?( >"*:�$$(*6" ($� )9?(:$D�6*D 
?��!?(:(J�$"� 4.1.10). 

� �0+(6� [Liebowitz, 1985] ?(/0&0$(, >6( )$�!��$"� I(6(/(?"-
�()0$"D ) $0>0:� 1960-# CC. ?�")�:( / &$0>"6�:F$(;% %!(�(J0$"H 
J%�$0:(). �6( *(C:0*%�6*D *( *I(�;%:"�()0$$9;" )9G� ��&%:F-
6060;". �(&;(J$(, +9*6�9= �(*6 '�$ $0 $0%>$9� J%�$0:9 ) ?(-
*:�!$"� !�*D6":�6"D ) &$0>"6�:F$(= *6�?�$" "$"'""�()0$ �0&)"-
6"�; *��!*6) /(?"�()0$"D " )(*?�("&)�!�$"D.  

4.2. ����(�$�*+�&�*)%' )��)������' 0�@�� (�*+%!>�-
)%0� @���%$�! 

	0%>$9� J%�$0:9 ?�0/6">�*/" $� )&0";(&0;�$D�;9, " /0J!9= 
"&!06�:F D):D�6*D ;($(?(:F$9; ?(*60)E"/(; “*)(�C(” J%�$0:0. 
� �0+(6� [McCabe, 2000] �0**;06�")0�6*D �9$(/, $0 /(6(�(; *6(-
�($% ?��!:(J�$"D ?��!*60):DH6 ;($(?(:F$9� "&!06�:" $0%>$9# 
J%�$0:() (/0J!9= "&!0�6 (!"$ J%�$0:), 0 *?�(* I(�;"�%H6 +"+-
:"(6�/". �0J!0D +"+:"(6�/0, �0*?(:0C0D I"/*"�()0$$9; +H!J�-
6(;, )9+"�0�6 J%�$0:9, (�"�$6"�%D*F $0 !)0 ?(/0&06�:D: *6("-
;(*6F C(!()(= ?(!?"*/" " "$6�$*")$(*6F "*?(:F&()0$"D ()(*6��-
+()0$$(*6F).  

���!?(:(J";, >6( $0 �9$/� m +"+:"(6�/ " n J%�$0:(). �%*6F 
uij | ?(/0&06�:F )(*6��+()0$$(*6" J%�$0:0 j ) +"+:"(6�/� i. �)6(� 
?��!?(:0C0�6, >6( ) /0J!(= +"+:"(6�/� )(*6��+()0$$(*6F J%�-
$0:() ?�(?(�'"($0:F$0 $�/(6(�(;% ?(/0&06�:H /0>�*6)0 uj, &0)"-



 66 

*DE�;% 6(:F/( (6 $(;��0 J%�$0:0. �$9;" *:()0;", uij = *iuj, (6-
$(G�$"� ('�$(/ uij/uik = uj/uk (!"$0/()( !:D )*�# +"+:"(6�/.  

�(?%*6";, >6( ?�" '�$0# pj /0J!0D +"+:"(6�/0 i ) �0;/0# 
+H!J�60 Bi ;0/*";"&"�%�6 *%;;0�$%H )(*6��+()0$$(*6F ?�"(+-

��60�;9# J%�$0:() ij ij i j ij
j j

u x u x� *� � , C!� xij�{0,1} | >"*:( 

/(;?:�/6() J%�$0:0 j, ?�"(+��60�;9# +"+:"(6�/(= i. �6( </)"-

)0:�$6$( ;0/*";"&0'"" I%$/'"" j ij
j

u x� , /(<II"'"�$69 /(6(-

�(= (!"$0/()9 !:D )*�# +"+:"(6�/ ($� &0)"*D6 (6 i). �)6(� (6;�-
>0�6, >6( ;(!�:FH 60/(C( )9+(�0 ;(J�6 *:%J"6F '�:(>"*:�$$0D 
&0!0>0 ( �0$'� (( ?�";�$�$"" !0$$(= ;(!�:" / ?(!?"*/� $0 /(;-
?:�/69 J%�$0:() *;. [���!"#"$ " !�., 2008]): 

 maxj ij
j

u x ��  ?�" %*:()"D# + ,
  

, 0,1 .j ij i ij
j

p x B x$ ��   (4.2) 

?(�D!(>"; J%�$0:9 ?( $�%+9)0$"H )�:">"$ pj/uj: p1/u1 $ … 
$ pn/un. �%*6F k(i) | $0"+(:FG�� k 60/(�, >6( p1 + … + pk $ Bi. 
�*:" p1 + … + pk(i) = Bi, 6( ��G�$"� x* &0!0>" (4.2) ";��6 )"! 

* 1ijx �  ?�" ( )j k i$ ,  * 0ijx �  ?�"  ( )j k i� . 

�(*60)E"/ *6��;"6*D ;0/*";"&"�()06F ?�"+9:F. �(*/(:F/% 
?��!�:F$9� &06�069 $0 ?�("&)(!*6)( J%�$0:() �0)$9 $%:H ()9-
?(:$D�6*D ?��!?(:(J�$"� 4.1.2), &06�069 ?(*60)E"/0 *)(!D6*D / 
�!"$()��;�$$9; &06�060;, �C( (?��0'"($$0D ?�"+9:F �0)$0 )9-
�%>/�, 0 ?�"+9:F | )9�%>/� &0 )9>�6(; �!"$()��;�$$9# &06�06. 
��$()0D !"*/�";"$0'"D (6*%6*6)%�6, C(!()0D ?(!?"*/0 $0 J%�$0: 
)*�; ?(6��+"6�:D; ?��!:0C0�6*D ?( �!"$(= '�$�.  

?(�D!(>"; +"+:"(6�/" ?( $�%+9)0$"H +H!J�6(): B1$ … $ Bm. 
�6�06�C"D ?(*60)E"/0 j ) �0+(6� [McCabe, 2000] (?��!�:�$0 /0/ 
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?0�0 >"*�: (bj, pj). �9+(� 60/(= *6�06�C"" (&$0>0�6, >6( ?(*60)-
E"/ ?��!:0C0�6 J%�$0: ?( '�$� pj 6�; " 6(:F/( 6�; +"+:"(6�/0;, 
+H!J�69 /(6(�9# $� $"J� bj. ��" <6(; ?(*60)E"/ !(:J�$ %>"-
69)06F, >6( /0J!(= +"+:"(6�/�, /(6(�%H ($ $0;���$ (+*:%J"-
)06F, ?��!:(J�$9 " !�%C"� J%�$0:9, " ($0 +%!�6 )9+"�06F )0�"-
0$6 ?(!?"*/" (*?�(*), ��G0D &0!0>% (4.2).  

�%*6F -1 $ … $ -r | )*� �0&:">$9� &$0>�$"D +H!J�6()  
(r $ m). ���!?(:(J";, >6( ?(*60)E"/0; "&)�*6$0 I%$/'"D �0*-
?��!�:�$"D +H!J�6() +"+:"(6�/. �6( *6%?�$>060D I%$/'"D, 
";�HE0D ) -k */0>(/, �0)$9= !(:� +"+:"(6�/ * +H!J�6(; -k. �(-
C!0, &$0D (+E�� >"*:( +"+:"(6�/, ?(*60)E"/ ;(J�6 (?��!�:"6F 
>"*:( ?(6��+"6�:�= ) /0J!(= +H!J�6$(= C�%??�. �"*:( +"+:"(-
6�/ * +H!J�60;" Bi 	 bj (?��!�:D�6 ?��!:(J�$"� ?(*60)E"/0 j.  

� �0+(6� [McCabe, 2000] ?(!�(+$( �0**;(6��$ *:%>0= r = 2 (?( 
%6)��J!�$"H 0)6(�0, (+E"= *:%>0= ;(J�6 +96F ?�(0$0:"&"�()0$ 
0$0:(C">$(). � <6(; *:%>0� m1 +"+:"(6�/ ";�H6 +H!J�6 -1 "  
m2 = m – m1 +"+:"(6�/ ";�H6 +H!J�6 -2 > -1. �(*60)E"/ ;(J�6 
)9+�06F bj $ -1, bj�(-1, -2] ":" bj > -2. �((6)�6*6)�$$( ($ +%!�6 
(+*:%J")06F )*� +"+:"(6�/" ":" 6(:F/( +"+:"(6�/" * +(:FG"; 
+H!J�6(; :"+( %=!�6 * �9$/0. �(*60)E"/ )9+���6 6��6"= )0�"-
0$6, �*:" ) (*60:F$9# )0�"0$60# �C( )9�%>/0 $� ?(/�9)0�6 ?(*6(-
D$$9� &06�069 (?�"+9:F (6�"'06�:F$0).  

�$0:"&"�%D *:%>0= r = 2, 0)6(� �0+(69 [McCabe, 2000] ?��!-
?(:0C0�6, >6( $" (!"$ ?(*60)E"/ $� )9+�0: bj > -2 " $� )*� ?(-
*60)E"/" )9+�0:" bj $ -1. �6( &$0>"6, >6( J%�$0:9 * $(;��0;" 
"& $�/(6(�(C( ;$(J�*6)0 J . {1, …, n} +%!%6 ?��!:(J�$9 )*�; 
+"+:"(6�/0;, 0 (*60:F$9� | +"+:"(6�/0; * +H!J�6(; -2. 

�:D 6(C( >6(+9 +"+:"(6�/0 "& ?��)(= +H!J�6$(= C�%??9 
*;(C:0 ?�"(+��*6" )*� ?��!:(J�$$9� �= J%�$0:9 (6. �. >6(+9 
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*?�(* +9: �0)�$ ?��!:(J�$"H), !(:J$( )9?(:$D6F*D +H!J�6$(� 
(C�0$">�$"�  

�
�Jj

jp $ -1.  (4.3) 

�(/0&0$(, >6( �0)$()�*"� (*"6%0'"D, ) /(6(�(= $" (!"$ ?(-
*60)E"/ j�J $� )9"C�9)0�6 (6 %)�:">�$"D '�$9 pj) !(*6"C0�6*D 
?�" �0)�$*6)� ) (4.3) " pj/uj = const !:D j�J. 
6*H!0  

pj = 
�
�

-

Jj
j

j

u
u1  !:D j�J,  (4.4) 

+"+:"(6�/" ?��)(= C�%??9 !�:D6 +H!J�6 ;�J!% J%�$0:0;" "& 
;$(J�*6)0 J ?�(?(�'"($0:F$( "# /0>�*6)%.  

�"+:"(6�/� "& )6(�(= C�%??9 ?��!:(J�$9 )*� J%�$0:9, " �� 
+H!J�6$(� (C�0$">�$"�, * %>�6(; 6(C( >6( (4.3) )9?(:$D�6*D /0/ 
�0)�$*6)( ?�" '�$0#, (?��!�:�$$9# I(�;%:(= (4.4), ";��6 )"!  

�
�

n

j
jp

1

=-1+�
/Jj

jp $-2, ":" �
/Jj

jp $-2–-1. (4.5) 

�0)$()�*"� !(*6"C0�6*D ?�" �0)�$*6)� ) (4.5) " pj/uj = const !:D 
j/J. �(<6(;% 

pj = 
�
/

-�-

Jj
j

j

u
u)( 12  !:D j/J, 

(*606(/ +H!J�60 +"+:"(6�/" )6(�(= C�%??9 !�:"6*D ;�J!% J%�-
$0:0;", $� )#(!DE";" ) J, ?�(?(�'"($0:F$( "# /0>�*6)%.  

4.3. ��)������' 0�@�� (�*+%!>�)%0� �% )��+��+ 
�*:" �9$(/ "$I(�;0'"($$9# 6()0�() $� ;($(?(:"&"�()0$, 6( 

/($/%��$'"D &0 ?(6��+"6�:D )9$%J!0�6 ?(*60)E"/() (?�";�$"-
6�:F$( / <:�/6�($$9; J%�$0:0; | "&!06�:�= " ?(*��!$"/()) /($-
/%�"�()06F &0 /($6�$6. �(&$"/0H6 !)0 )&0";(*)D&0$$9# �9$/0: 
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“?��)">$9=” �9$(/ /($6�$60, "& /(6(�(C( I(�;"�%H6*D "$I(�-
;0'"($$9� 6()0�9, " “)6(�">$9=” �9$(/ *(+*6)�$$( 6()0�().  

	0 �9$/� <:�/6�($$9# J%�$0:() /($/%��$'"D &0 /($6�$6 ?�(-
"*#(!"6 ) !)0 <60?0: "&!06�:" J%�$0:() /($/%�"�%H6 &0 *606F", 0 
?(*60)E"/" <:�/6�($$9# /(?"= J%�$0:() | &0 ?�0)0 �0*?�(*6�0-
$�$"D J%�$0:(). �(J$( ?��!?(:(J"6F, >6( /($/%��$'"D (+(*6-
�D�6*D )*:�!*6)"� 6(C(, >6( <:�/6�($$9� $0%>$9� J%�$0:9 )&0-
";$( !(?(:$"6�:F$9. ��=*6)"6�:F$(, J%�$0:F$9� *606F" $� 
)&0";(&0;�$D�;9, ?(6(;% >6( ) $0%>$(; *((+E�*6)� $� ?�"$D6( 
?%+:"/()06F ��&%:F606 +(:�� (!$(C( �0&0. 
6*H!0 *:�!%�6, >6( 
!0J� J%�$0:9, (6$(*DE"�*D / (!$(= (+:0*6" &$0$"=, $� 6(:F/( $� 
)&0";(&0;�$D�;9, $( *6�(C( !(?(:$"6�:F$9. ��" <6(; /0J!9= 
?(*60)E"/ D):D�6*D ;($(?(:"*6(; ) (6$(G�$"" �0*?�(*6�0$D�-
;9# "; J%�$0:(). 

�(!�:F /($/%��$'"" $0 ?��)">$(; �9$/� (?"*0$0 ) �0+(6� 
[Bakos, Brynjolfsson, 2000b] *:�!%HE"; (+�0&(;. ���!?(:(J";, 
>6( $0 �9$/� !)0 ?(*60)E"/0. �0J!9= "& n "$I(�;0'"($$9# 6(-
)0�() ?��!:0C0�6*D �()$( (!$"; ?(*60)E"/(;. � "*#(!$(; *(-
*6(D$"" ?(*60)E"/ i�{1, 2} ?��!:0C0�6 ni 6()0�(), n1 + n2 = n. 
�%!�;  *>"606F,  >6(  )9?(:$�$( ?��!?(:(J�$"� 4.1.6, "& /(6(�(-
C(, ) >0*6$(*6", *:�!%�6, >6( 6()0�9 $� D):DH6*D &0;�$"6�:D;" ) 
?(6��+:�$"" () ?�(6")$(; *:%>0� ?(6��+"6�:F*/"� ('�$/" 6(-
)0�()  +9:" +9 &0)"*";9). �(<6(;% /0J!9= ?(*60)E"/ D):D�6*D 
;($(?(:"*6(; ) (6$(G�$"" “*)("#” 6()0�() $0 )6(�">$(; �9$/�, 
$( /($/%�"�%�6 &0 /0J!9= $()9= 6()0� $0 ?��)">$(; �9$/�.  

�($/%��$'"H &0 $()9= 6()0� (* $(;��(; n + 1) 0)6(�9 (?"*9-
)0H6 /0/ !)%#<60?$%H "C�%. 	0 ?��)(; <60?� ?(*60)E"/" (+�D)-
:DH6 &0D)/" $0 6()0� n + 1 ) I(�;� (yi, zi), C!� yi, zi | *%;;9, /(-
6(�9� ?(*60)E"/ i C(6() &0?:06"6F *((6)�6*6)�$$( &0 </*/:H&")-
$(� " *();�*6$(� (*( )6(�9; ?(*60)E"/(;) "*?(:F&()0$"� 6()0�0. 
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	0 )6(�(; <60?� ):0!�:�' 6()0�0 )9+"�0�6 u = max{y1, y2, z1 + z2} 
" �0&��G0�6 "*?(:F&()06F 6()0� </*/:H&")$( ?(*60)E"/% i, �*:" 
u = yi, ":" *();�*6$( (+("; ?(*60)E"/0;, �*:" u = z1 + z2. 

�0;�6";, >6( ) �0+(6� [Bakos, Brynjolfsson, 2000a] *;9*: )�:"-
>"$ yi " zi (?��!�:�$ $�!(*606(>$( 6(>$(, (!$0/( "& /($6�/*60 
*:�!%�6, >6( <6( ?��!:0C0�;9� '�$9 ?(/%?/" ) �0*>�6� $0 (!$(C( 
/($�>$(C( ?(:F&()06�:D. �(<6(;% (J"!0�;9= !(#(! ):0!�:F'0 
6()0�0 n + 1 �0)�$ Du, C!� D | (J"!0�;9= *?�(* $0 )6(�">$(; 
�9$/�. 	� (>�)"!$( (" $� !(/0&0$( ) [Bakos, Brynjolfsson, 2000b]), 
>6( (?"*0$$0D )9G� *6�06�C"D ):0!�:F'0 6()0�0 n + 1 (+�*?�>"-
)0�6 �;% ;0/*";0:F$9= !(#(!: ($0 )9$%J!0�6 ?(*60)E"/() ?(-
)9G06F '�$% $0 )6(�">$(; �9$/�, )*:�!*6)"� >�C( %;�$FG0�6*D 
*?�(*. �$9;" *:()0;", (6*%6*6)%�6 %)���$$(*6F ) 6(;, >6( I%$/-
'"D )9"C�9G0 ):0!�:F'0 6()0�0 )9�0J0�6 �C( !(#(!. � D)$(; )"-
!� I%$/'"" )9"C�9G�= %>0*6$"/() "C�9 $� (?"*0$9.  

�)6(�9 %6)��J!0H6 (Proposition 2), >6( ?�" !(*606(>$( +(:F-
G"# &$0>�$"D# ni " )9?(:$�$"" ?��!?(:(J�$"= 4.1.1, 4.1.2, 4.1.4, 
4.1.6 </*/:H&")$(� ?�0)( $0 "*?(:F&()0$"� 6()0�0 n + 1 ?(:%>"6 
?(*60)E"/ i * $0"+(:FG"; &$0>�$"�; ni. �(/0&06�:F*6)( <6(C( 
%6)��J!�$"D $� /0J�6*D %+�!"6�:F$9;. �*:" ($( )*� J� )��$(, 6( 
?(&)(:D�6 ?��!?(:(J"6F, >6( ) /0J!(; *�/6(�� �9$/0 "$I(�;0-
'"($$9# 6()0�() ?�" *60+":F$(= *6�%/6%�� $0 *6(�($� ?��!:(J�-
$"D +%!�6 :"+( +(:FG(� >"*:( ?(*60)E"/(), &0$";0HE"# ?�"-
+:"&"6�:F$( �0)$9� !(:" �9$/0, :"+( (!$0 I"�;0-:"!�� ) *(>�-
60$"", )(&;(J$(, * $�/(6(�9; /(:">�*6)(; ;�:/"# ?(*60)E"/().  

4.4. ����$- �!�*+������=� �3�)% 
� �0+(6� [McCabe, Snyder, 2007] ?��!:(J�$0 ;(!�:F, (6�0-

J0HE0D “!)%*6(�($$HH” ?�"�(!% �9$/0 $0%>$9# J%�$0:(). 
�(!?"*>"/", (6$(*DE"�*D / (!$(= *6(�($� �9$/0, )9"C�9)0H6 (6 
?(&$0$"= 0)6(�(), $0#(!DE"#*D $0 !�%C(= *6(�($� �9$/0. � $0(-
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+(�(6, 0)6(�9 )9"C�9)0H6, �*:" /(:">�*6)( "# >"606�:�= )�:"/(. 
�%�$0:9 *:%J06 ?(*��!$"/0;" ;�J!% <6";" !)%;D *6(�($0;". 

�(!�:F %>"69)0�6 *:�!%HE"� (*(+�$$(*6" �9$/0 $0%>$9# 
J%�$0:(). �(-?��)9#, >"606�:F ;(J�6 ?(!?"*9)06F*D $0 $�-
*/(:F/( J%�$0:(), $( /0J!0D *606FD ;(J�6 +96F (?%+:"/()0$0 
6(:F/( ) (!$(; "& $"# (J%�$0: &0/:H>0�6 * 0)6(�(; </*/:H&")-
$9= /($6�0/6). �(-)6(�9#, J%�$0: (+��!"$D�6 $�*/(:F/( *606�=, 
>6( ?�")(!"6 / </($(;"" ?(*6(D$$9# &06�06, *)D&0$$9# * (+*:%-
J")0$"�; >"606�:�=. �-6��6F"#, *606F", )/:H>�$$9� ) (!"$ J%�-
$0:, ;(C%6 �0&:">06F*D ?( /0>�*6)%. �0?"G�; <6% ;(!�:F. 

	0 �9$/� ";��6*D nA ?(6�$'"0:F$9# 0)6(�() (authors) " nR ?(-
6�$'"0:F$9# ?(!?"*>"/() (readers). �%�$0: ?(:%>0�6 *606F" (6 
0)6(�(), C�%??"�%�6 "# " �0*?�(*6�0$D�6 *��!" ?(!?"*>"/(). 

�%+:"/0'"D (!$(= *606F" 6��+%�6 (6 J%�$0:0 &06�06 A�  ($0 ��I�-
�"�()0$"�, ��!0/6"�()0$"�, 6"?(C�0I*/"= $0+(�, /(���/6%�%, 
)&0";(!�=*6)"� * 0)6(�(;). �0*#(!9 $0 !(*60)/% $(;��0 J%�$0:0 

/0J!(;% ?(!?"*>"/% )/:H>0H6 ?(*6(D$$9� "&!��J/" R�  " ?�-
��;�$$9� "&!��J/", ?�(?(�'"($0:F$9� >"*:% *606�= ) $(;��� 
(� !�$�J$9# �!"$"' &0 /0J!%H *606FH). � ?(*6(D$$9� ($� &0)"-

*DE"� (6 >"*:0 *606�=) "&!��J/" R�  )#(!D6 &06�069 $0 (+*:%J"-
)0$"� *>�60 >"606�:D, 0 60/J� ?(*6(D$$0D >0*6F &06�06 $0 6�0$*-
?(�6"�()/% " ?(C�%&(>$(-�0&C�%&(>$9� �0+(69. ����;�$$9� (&0-
)"*DE"� (6 (+��;0 J%�$0:0) &06�069 $0 6�0$*?(�6"�()/% )/:H>0D 
?:06% &0 /0$0: *)D&" ?�" <:�/6�($$(; �0*?�(*6�0$�$"" %>6�$9 ) 
)�:">"$� �. 

���!?(:(J";, >6( /0J!9= 0)6(� ?��!:0C0�6 (!$% *606FH. ��-
$�J$0D ('�$/0 )9C(!9, /(6(�%H ?(:%>0�6 0)6(� i (6 ?%+:"/0'"", 
?�(?(�'"($0:F$0 >"*:% >"606�:�=: A

ib  &0 /0J!(C( >"606�:D, C!� 
A

ib  | <6( $�?���9)$0D *:%>0=$0D )�:">"$0 * I%$/'"�= �0*?��!�-
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:�$"D FA, ?:(6$(*6FH Af  " $(*"6�:�; [0, Ab ], �0*?��!�:�$$0D 
$0 ;$(J�*6)� 0)6(�().  

�"606�:F k ;(J�6 >"606F *606F" 6(:F/( "& 6�# J%�$0:(), $0 /(-
6(�9� ?(!?"*0:*D, ?(:%>0D (6 /0J!(= ?�(>"60$$(= *606F" ?(:�&-
$(*6F, !�$�J$0D ('�$/0 /(6(�(= �0)$0 R

kb . �!�*F R
kb  | $�?���9)-

$0D *:%>0=$0D )�:">"$0 * I%$/'"�= �0*?��!�:�$"D FR, ?:(6$(-
*6FH Rf  " $(*"6�:�; [0, Rb ], �0*?��!�:�$$0D $0 ;$(J�*6)� >"-
606�:�=.  

�(!�:F ?��!?(:0C0�6, >6( )*� J%�$0:9 ";�H6 (!"$0/()9� &0-
6�069. �)6(�9 ;(C%6 �0&:">06F*D ?( ?(:�&$(*6", ?(:%>0�;(= (6 
?%+:"/0'"" *606F", $( "# *606F" $� �0&:">0H6*D ?( /0>�*6)%, 6. �. 
(!"$0/()( ?(:�&$9 !:D >"606�:D. �"606�:" ;(C%6 ?(:%>06F �0&-
$9� ?(:�&$(*6" (6 ?�(>6�$"D (!$(= " 6(= J� *606F", $( ?(:�&-
$(*6F, ?(:%>0�;0D 0)6(�(; (6 /0J!(C( ?�(>6�$"D �C( *606F", $� 
&0)"*"6 (6 6(C(, /6( ";�$$( �� ?�(>�:.  

�)6(� ?:06"6 J%�$0:% &0 ?%+:"/0'"H ?�(?(�'"($0:F$( >"*:% 
>"606�:�=, 0 ";�$$( J%�$0: j +���6 * 0)6(�0 ?:06% A

jp  	 0 &0 /0J-

!(C( ?(!?"*>"/0; ?�" >"*:� ?(!?"*>"/() R
jn  0)6(� ?:06"6 A

jp R
jn . 

�6(";(*6F ?(!?"*/" ?�(?(�'"($0:F$0 >"*:% *606�=. �*:" J%�$0: 
j ?%+:"/%�6 A

jn  *606�=, 6( *6(";(*6F ?(!?"*/" �0)$0 A
j

R
j np , C!� 

R
jp  	 0 | ?:060 &0 ?�0)( ?�(>6�$"D (!$(= *606F".  

6�!���
�� 4.4.1. ���!?(:(J�$"� R
jp  	 0 (6�0J0�6 *%E�*6-

)%HE%H *"6%0'"H, $( (C�0$">�$"� A
jp  	 0 )9C:D!"6 ;�$�� ?�0)-

!(?(!(+$(. 	�(+#(!";(*6F ) $�; (6*%6*6)%�6, 60/ /0/ 0$0:"6">�-
*/"= 0??0�06 ;(J�6 �0+(606F * (6�"'06�:F$9;" '�$0;". ���!?(-
:(J�$"� A

jp  	 0 "*/:H>0�6 "& �0**;(6��$"D )(&;(J$(*6F )9?:0-

69 0)6(�*/"# C($(�0�().  
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� ?�"$D69# ?��!?(:(J�$"D# ?(:$9� &06�069 J%�$0:0 j " �C( 
?�"+9:F (?"*9)0H6*D *:�!%HE"; (+�0&(;: 

TCj( A
jn , R

jn ) = A� A
jn  + R� R

jn  + c A
jn R

jn , 

Prj( A
jp , R

jp ) = A
jn R

jn ( A
jp  + R

jp ) – TCj( A
jn , R

jn ). 

6 ?%+:"/0'"" *606F" ) J%�$0:� j 0)6(� i ?(:%>"6 "&:"G�/ (>"*-
6%H )9C(!%)  

S A
ij ( A

jp ) = R
jn ( A

ib  – A
jp ). 


$ )9+���6 J%�$0:, ?�"$(*DE"= ;0/*";0:F$9= "&:"G�/, ?�" 
%*:()"" >6( <6(6 "&:"G�/ $�(6�"'06�:�$. �*:" S A

ij ( A
jp ) < 0 !:D 

)*�# j, 6( 0)6(� (6/0J�6*D (6 ?%+:"/0'"". �(!?"*/0 $0 J%�$0: j 
!0*6 >"606�:H k "&:"G�/ 

S R
kj ( R

jp ) = A
jn ( R

kb  – R
jp ). 

"���&���'�
�� 4.4.1. �(*/(:F/% >"606�:F k ;(J�6 ?(!?"*06F-
*D $0 $�*/(:F/( J%�$0:(), ($ ?(!?"G�6*D $0 )*� J%�$0:9, !:D 
/(6(�9# S R

kj ( R
jp ) 	 0, 6. �. R

kb  	 R
jp .  

6�!���
�� 4.4.2. �& ?��!?(:(J�$"D 4.4.1 *:�!%�6, >6( >"606�:F 
*?(*(+�$ (?:06"6F ?(!?"*/% $0 )*� J%�$0:9, ?�"$(*DE"� �;%  
$�(6�"'06�:F$%H )9C(!%. �$9;" *:()0;", ;(!�:F $� %>"69)0�6 
+H!J�6$(� (C�0$">�$"� >"606�:D. � ��0:F$(*6" ?(!?"*>"/ ($0-
?�";��, +"+:"(6�/0) ";��6 J�*6/(� +H!J�6$(� (C�0$">�$"�, ) �0;-
/0# /(6(�(C( ;0/*";"&"�%�6 *%;;0�$%H ?(:�&$(*6F ?(!?"*/".  

���!?(:(J";, >6( $0 �0**;06�")0�;(; �9$/� J%�$0:() $� 
*%E�*6)%�6 +0�F��() )#(!0/)9#(!0 (�9$(/ * +�*?:06$9; )#(!(;, 
*(*6D&06�:F$9= �9$(/). �(?%*6"; 60/J�, >6( ";��6*D !(*606(>$( 
;$(C( ?(6�$'"0:F$9# %>0*6$"/() �9$/0. �&!06�:" J%�$0:() $� 
";�H6 �!"$()��;�$$9# &06�06 )#(!0 $0 �9$(/, (!$0/(, /0/ */0&0-
$( )9G�, $�*%6 &06�069 A�  $0 (+*:%J")0$"� /0J!(C( 0)6(�0 " 

R� – $0 (+*:%J")0$"� /0J!(C( >"606�:D.  
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�%*6F J | >"*:( 0/6")$9# ((+*:%J")0HE"# $�$%:�)9� !(:" 
�9$/0) J%�$0:(). �/6")$9� J%�$0:9 * $(;��0;" j (1 $ j $ J) (!-
$()��;�$$( %*60$0):")0H6 '�$9 A

jp  " R
jp . �0)$()�*"� $0 �0*-

*;06�")0�;(; �9$/� 0)6(�9 (?��!�:DH6 *:�!%HE"; (+�0&(;: 
*()(/%?$(*6F ?0� ( A

jp , R
jp ) !:D j � {1, …, J} 60/0D, >6( /0J!9= 

0/6")$9= J%�$0: ";��6 $�(6�"'06�:F$%H ?�"+9:F " $" (!"$ $�-
0/6")$9= J%�$0: $� ;(J�6 %*60$()"6F '�$9 60/, >6(+9 ?(:%>"6F 
?(:(J"6�:F$%H ?�"+9:F. 

6�!���
�� 4.4.3. �(:�� 6(>$(� (?��!�:�$"� �0)$()�*"D $0 *(-
*6D&06�:F$(; �9$/� ?�")�!�$( ) �0+(6� [Mas-Collel, et al., 1995 
�. 335].  

�)6(�9 �0+(69 [McCabe, Snyder, 2007] $� !(/0&9)0H6 *%E�*6-
)()0$"� �0)$()�*"D, (!$0/( (?"*9)0H6 $�/(6(�9� *)(=*6)0, /(-
6(�9;" !(:J$( (+:0!06F �0)$()�*"�, �*:" ($( *%E�*6)%�6. 
� >0*6$(*6", /($/%��$6$0D +(�F+0 J%�$0:() &0 0)6(�() " >"606�-
:�= ?�")(!"6 / 6(;%, >6( ) �0)$()�*"" 0/6")$9� (/0/ " $�0/6")-
$9�) J%�$0:9 ";�H6 $%:�)%H ?�"+9:F.  

4����'��
�� 4.4.1. [McCabe, Snyder, 2007, *. 11]. � �0)$(-
)�*"" $0 �0**;06�")0�;(; �9$/� /0J!9= J%�$0: ";��6 $%:�)%H 
?�"+9:F. 

�6�%/6%�0 �9$/0 ) �0)$()�*"" &0)"*"6 (6 *6�%/6%�9 &06�06 "&-
!06�:D, >6( ?(/0&9)0H6 *:�!%HE"� 6�" %6)��J!�$"D.  

4����'��
�� 4.4.2. [McCabe, Snyder, 2007, *. 12]. �%*6F R�  > 0. 
�(C!0 ) �0)$()�*"" *%E�*6)%�6 %?(�D!(>�$"� 0/6")$9# J%�$0-
:(), �0&+"�$"� (6��&/0 [0, Ab ] 

0 $ B A
J  < B A

J 1�  < … < B A
1  < B A

0  = Ab  

" �0&+"�$"� (6��&/0 [0, Rb ] 

0 $ B R
1  < B R

2  < … < B R
J 1�  < B R

J  = Rb  
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60/"�, >6( J%�$0: * $(;��(; j () %/0&0$$(; %?(�D!(>�$"" 0/6")$9# 
J%�$0:()) (+*:%J")0�6 )*�# 0)6(�() i, !:D /(6(�9# b A

i �(B A
j ,B A

j 1� ), 

" )*�# >"606�:�= k, !:D /(6(�9# b R
k  	 B R

j . ��" <6(; c %)�:">�$"-

�; $(;��0 J%�$0:0 '�$9 !:D 0)6(�() %+9)0H6, 0 '�$9 !:D >"60-
6�:�= )(&�0*60H6: p A

j  < p A
j 1�  " p R

j  > p R
j 1�  !:D )*�# j�{2,…, J}. 

�0/"; (+�0&(;, ?�" R�  > 0 ) �0)$()�*"" J 0/6")$9# J%�$0:() 
;(J$( "# %?(�D!(>"6F (6 J%�$0:0 (* $(;��(; 1), %*60$0):")0H-
E�C( ;0/*";0:F$%H '�$% !:D 0)6(�() " ;"$";0:F$%H '�$%  
!:D >"606�:�=, !( J%�$0:0 (* $(;��(; J), %*60$0):")0HE�C( ;"-
$";0:F$%H '�$% !:D 0)6(�() " ;0/*";0:F$%H '�$% !:D >"606�:�=. 
�%�$0: 1 (+*:%J")0�6 $0"+(:FG�� >"*:( >"606�:�= " $�/(6(�(� 
;$(J�*6)( 0)6(�(), /(6(�9� +(:�� (*60:F$9# &0"$6���*()0$9  
) ?%+:"/0'"" (*(C:0*$9 &0 $�� ?:06"6F). ��; +(:FG� $(;��  
J%�$0:0, 6�; ;�$FG� C(6()$(*6F ?:06"6F &0 ?%+:"/0'"H % %>0*6-
)%HE"# ) $�; 0)6(�() " 6�; ýJ� /�%C >"606�:�=. �*:" J > 1,  
6( $�/(6(�9� >"606�:" ?(!?"G%6*D +(:�� >�; $0 (!"$ J%�$0:,  
60/ /0/ ?(!?"*>"/" J%�$0:0 j ?(!?"G%6*D " $0 )*� +(:��  
!�G�)9� J%�$0:9 (*;. ?��!?(:(J�$"� 4.4.1). 
!$0/( %6)��J!�-
$"� 4.4.2 $� ?(&)(:D�6 (?��!�:"6F >"*:( 0/6")$9# J%�$0:(), "& 
$�C( !0J� $� *:�!%�6, >6( �0)$()�*$(� >"*:( J%�$0:() +(:FG� 
�!"$"'9.  

�& %6)��J!�$"D 4.4.2 *:�!%�6, >6( ?�" R�  > 0 ;(J�6 *%E�*6)(-
)06F $� +(:�� >�; (!"$ J%�$0: *( *)(+(!$9; !(*6%?(;. �*:" 60-
/(= J%�$0: *%E�*6)%�6, 6( ($ (+*:%J")0�6 )*�# >"606�:�= " 6�# 
0)6(�(), /(6(�9� $0"+(:�� &0"$6���*()0$9 ) ?%+:"/0'"". �";-
;�6�">$(, J%�$0:, +�*?:06$9= !:D 0)6(�(), ;(J�6 +96F 6(:F/( 
(!"$, " �*:" ($ *%E�*6)%�6, 6( (+*:%J")0�6 *0;9# “+(C069#” >"-
606�:�= " 0)6(�(), $0";�$�� &0"$6���*()0$$9# ) ?%+:"/0'"".  

�6�06�C"D "&!06�:D 0/6")$(C( J%�$0:0 j ) *((6)�6*6)"" * %6-
)��J!�$"�; 4.4.2 &0/:H>0�6*D ) *:�!%HE�;. 
$ )9+"�0�6 C�%??% 
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0)6(�(), *(C:0*$9# ?:06"6F (6 B A
j  !( B A

j 1�  (*?(*(+ )9>"*:�$"D 
<6"# C�0$"' ) �0+(6� $� %/0&0$), " ?%+:"/%�6 6(:F/( "#. �6(6 )9-
+(� (?��!�:D�6 '�$% ?%+:"/0'"" (B A

j ) !:D 0)6(�0 " >"*:( *606�= 
(�0)$(� >"*:% 0)6(�()). �(C!0 "&)�*6�$ !(#(!, ?(:%>�$$9= "&!0-
6�:�; (6 0)6(�(), 0 60/J� �C( &06�069 $0 �0+(6% * 0)6(�0;" " "&-
!0$"� (!$(C( </&�;?:D�0. ��$0 !:D ?(!?"*>"/() (?��!�:D�6 >"*-
:( ?(!?"*>"/() ()*�# >"606�:�=, % /(6(�9# C(6()$(*6F ?:06"6F 
)9G� $�/(6(�(C( %�()$D). 
$0 )9+"�0�6*D 60/"; (+�0&(;, >6(+9 
?(/�96F ?(:$9� &06�069 "&!06�:D (60/ /0/ ?�"+9:F $%:�)0D). 
� >0*6$(*6", $%:�)0D '�$0 !:D >"606�:�= (*)(+(!$9= !(*6%?) ;(-
J�6 +96F 6(:F/( % (!$(C( J%�$0:0 (* $(;��(; J). �(*606(>$9� 
%*:()"D *%E�*6)()0$"D 60/(C( J%�$0:0 *I(�;%:"�()0$9 ) �0+(6� 
[McCabe, Snyder, 2007, Propositions 5, 6]. 

6�!���
�� 4.4.4. 
>�)"!$(, >6( /0�6"$0, $0�"*()0$$0D %6)��J-
!�$"�; 4.4.2, $� *((6)�6*6)%�6 ��0:F$(*6". �6( &$0>"6, >6( :"+(  
$0 �0**;06�")0�;(; �9$/� *%E�*6)%H6 +0�F��9 )#(!0/)9#(!0,  
:"+( ($ �E� $� $0#(!"6*D ) �0)$()�*"", :"+( R�  = 0, :"+( $� )9-
?(:$�$( (!$( "& ?��!?(:(J�$"= ;(!�:" ($0?�";��, ?��!?(:(J�-
$"� 4.4.1).   

�0)$()�*"� ?�" R� =0 (?"*9)0�6*D *:�!%HE"; %6)��J!�$"�;. 
4����'��
�� 4.4.3. [McCabe, Snyder, 2007, *. 13]. �%*6F R�  = 0. 

�(C!0 ) �0)$()�*"" )*� 0)6(�9 * C(6()$(*6FH ?:06"6F b A
i (";�H-

E"� 6"? b A
i ) :"+( (+*:%J")0H6*D (!$"; “$"G�)9;” J%�$0:(;, 

:"+( $� (+*:%J")0H6*D. � ?��)(; *:%>0� J%�$0: %*60$0):")0�6 
!:D >"606�:�= " 0)6(�() *((6)�6*6)�$$( *:�!%HE"� '�$9: 

Rp (b A
i ) = argmax Rp {nR[1 – FR( Rp )](b A

i + Rp  – �)}?�" %*:()"" 

Rp �[0, c + Ac /nR[1 – FR( Rp )]] " Ap (b A
i ) = � – Rp (b A

i )  

+ Ac /nR[1 – FR( Rp )]. �6(6 *:%>0= ��0:"&%�6*D 6(C!0 " 6(:F/( 

6(C!0, /(C!0 nR[1 – FR( Rp )][b A
i + Rp (b A

i ) – �] 	 A� . 
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�(�;%:0 '�$9 !:D ?(!?"*>"/0 Rp (b A
i ) *(!��J06�:F$( (&$0>0-

�6, >6( <60 '�$0 ;0/*";"&"�%�6 ?(:�&$(*6F, ?(:%>0�;%H 0)6(�(; 
6"?0 b A

i  ?�" %*:()"" +�&%+96(>$(*6" J%�$0:0. ��$0 0)6(�0 !:D 
Ap (b A

i ) )9+"�0�6*D 60/"; (+�0&(;, >6(+9 ?�"+9:F "&!06�:D +9-
:0 �0)$0 $%:H. 

�& %6)��J!�$"D 4.4.3, * %>�6(; 6(C( >6( A
ib  ?( ?��!?(:(J�$"H 

�*6F $�?���9)$0D *:%>0=$0D )�:">"$0, 0)6(�9 !�:0H6 *:�!%HE"� 

)9)(!9 (6$(*"6�:F$( �0)$()�*$(= *6�%/6%�9 �9$/0 ?�" R�  = 0:  
a) $0 �9$/� ;(J�6 +96F /($6"$%%; 0/6")$9# J%�$0:();  
+) "$6��)0: 6"?() 0)6(�(), ) /(6(�(; Rp (b A

i ) "&;�$D�6*D, (+-
*:%J")0�6*D /($6"$%%;(; J%�$0:();  

)) "$6��)0: &$0>�$"= b A
i , ) /(6(�(; '�$0 Rp (b A

i ) ?(*6(D$$0, 
;(J�6 (+*:%J")06F*D :H+9; >"*:(; J%�$0:() (6 �!"$"'9 !( 
/($6"$%%;0.  

6�!���
�� 4.4.5. 	�*;(6�D $0 6( >6( �0*?��!�:�$"� )�:">"$9 
A

ib  $�?���9)$(, >"*:( �� ��0:"&0'"= (0)6(�()) /($�>$(. �(<6(;% 
) *I(�;%:"�()0$$9# )9G� )9)(!0# :%>G� C()(�"6F $� ( /($6"-
$%%;� J%�$0:(), 0 ( >"*:� J%�$0:(), �0)$(; >"*:% $0+:H!0�;9# 
6"?() 0)6(�(). 

� �0+(6� [McCabe, Snyder, 2007, �0&!�: 5.4] ?��!:(J�$0 60/J� 
;(!�:F �9$/0 J%�$0:(), %>"69)0HE0D /0>�*6)( *606F" " ��?%60-
'"H J%�$0:0. 
!$0/( ) <6(; *:%>0� 0)6(�0; $� %!0:(*F ?(:%>"6F 
*%E�*6)�$$9� ��&%:F6069 (6$(*"6�:F$( *6�%/6%�9 �9$/0 ) �0)-
$()�*"".  

4.5. ��$���;��� �����/�%��!%��� 
� $0*6(DE�� )��;D �0*?�(*6�0$�$9 !)0 6"?0 /($6�0/6() ;�J!% 

?(*60)E"/0;" " ?(6��+"6�:D;" <:�/6�($$9# J%�$0:(). �(6��+"-
6�:F ;(J�6 ?�"(+��*6" ?�0)( $�(C�0$">�$$(C( !(*6%?0 / /($6�$-
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6% ($0?�";��, <:�/6�($$(;% J%�$0:%), 0 ;(J�6 (?:0>")06F /0J-
!9= !(*6%? ?�(?(�'"($0:F$( �C( "$6�$*")$(*6" ("&;��D�;(= 
)��;�$�; ":" >"*:(; ?(:%>�$$9# *606�=). 	( )(&;(J$9 " +(:�� 
*:(J$9� /($6�0/69, $0?�";�� ?(:F&()06�:F )$(*"6 �0&()9= ?:0-
6�J &0 ?�0)( !(*6%?0 / /($6�$6%, 0 &06�; (?:0>")0�6 60/J� /0J-
!9= !(*6%? ?�(?(�'"($0:F$( �C( "$6�$*")$(*6". �60 $�:"$�=$0D 
*#�;0 '�$((+�0&()0$"D ?(:%>":0 $0&)0$"� “!)%#*60)(>$9= 60-
�"I” (*;. [�"�(:F, 2000, 6. 1, ?. 3.3.2). �(*/(:F/% ?�" !)%#*60)(>-
$(; 60�"I� �0&()9= ?:06�J ;(J�6 +96F ;�$FG�, >�; ?�" /($-
6�0/6� ?��)(C( 6"?0, 0 '�$0 !(*6%?0 | ;�$FG�, >�; ?�" /($6�0/6� 
)6(�(C( 6"?0, "*?(:F&()0$"� $�:"$�=$(C( '�$((+�0&()0$"D ;(J�6 
+96F )9C(!$9; !:D )*�# %>0*6$"/() �9$/0.  

� �0+(6� [Varian, 2000, �0&!�: IX] (6;�>�$0 ($( $� "&%>�$0) 
)(&;(J$(*6F $�:"$�=$(C( '�$((+�0&()0$"D $0 �9$/� )"!�(/0*-
*�6. ��";�$"6�:F$( / �9$/% <:�/6�($$9# J%�$0:() <60 "!�D, $0-
*/(:F/( "&)�*6$(, $� (+*%J!0:0*F.  

4.6. �$%+�+ &�+%+�$- �$� %!+��? 
� �0+(6� [McCabe, Snyder, 2007] ?��!:(J�$0 *#�;0 I(�;0:F-

$(C( </($(;">�*/(C( 0$0:"&0 $0%>$9# J%�$0:(). �&%>0H6*D !)� 
;(!�:" !�:()(= 0/6")$(*6": 6�0!"'"($$0D (":" “�:06"6 >"60-
6�:F”), * (!$(= *6(�($9, " ;(!�:F (6/�96(C( !(*6%?0 (“�:06"6 
0)6(�”) | * !�%C(=. �(-?��)9#, ?�")(!D6*D 6(>/" &��$"D (*$()$9# 
"C�(/() $0 �9$/� (/(;;��>�*/"# "&!06�:�=, $�/(;;��>�*/"# "&-
!06�:�=, +"+:"(6�/) $0 6(, /0/0D ;(!�:F !�:()(= 0/6")$(*6" D):D-
�6*D $0":%>G�=. �(-)6(�9#, (+*%J!0�6*D )(?�(* ( 6(;, /0/0D ;(-
!�:F !�:()(= 0/6")$(*6" D):D�6*D $0":%>G�= !:D )*�C( (+E�*6)0. 
�:D <6(C( '�:�*((+�0&$( �0**;(6��6F, /0/0D ;(!�:F D):D�6*D $0"-
:%>G�= !:D %>�$9# | /0/ 0)6(�() " /0/ >"606�:�=.  

4.6.1. ���*(�)+�!3 �*��!�3� �=��)�!. ��%?$9� /(;;��>�-
*/"� "&!06�:" *6�(C( (6*60")0H6 *606%*-/)( ;(!�:" !�:()(=  
0/6")$(*6" “�:06"6 >"606�:F”. �*?(:F&()0$"� ";" ;(!�:" “�:0-
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6"6 >"606�:F”, $�*;(6�D $0 6( >6( ($" ";�H6 )(&;(J$(*6F  
)9+�06F ;(!�:F “�:06"6 0)6(�” ":" /0/%H-:"+( !�%C%H  0:F6��-
$06")$%H ;(!�:F, $0)(!"6 $0 ;9*:F, >6( ;(!�:F “�:06"6 >"60-
6�:F” �0**;06�")0�6*D /0/ $0"+(:�� ?�"+9:F$0D. �0 <6"; *%J!�-
$"�; (6/�()�$$( *6("6 </($(;"/0. �"+:"(6�/" !(:J$9 +%!%6 
?:06"6F )9*(/"� '�$9 &0 J%�$0:9, ?(*/(:F/% J%�$0:9 D):DH6*D 
;($(?(:"*60;" ?( *606FD;, /(6(�9� ($" ?%+:"/%H6. �*:" %>�$(-
;%, /(6(�(C( (+*:%J")0�6 +"+:"(6�/0, !:D �C( "**:�!()0$"D  
?(6��+%�6*D *606FD ) !0$$(; J%�$0:�, 6( %!(+$0D &0;�$0 �� (6*%6-
*6)%�6.  

� +:"J0=G�� )��;D ?���#(! (6 ?�>06$(C( / '"I�()(;% �0*-
?�(*6�0$�$"H ;(J�6 60/J� %)�:">"6F ?�"+9:F$(*6F ;(!�:" 
“�:06"6 >"606�:F” (*;. [McCabe, 2002]). �(!�:F “�:06"6 0)6(�”, ) 
?�(6")(?(:(J$(*6F <6(;%, !0�6 "&!06�:D; &$0>"6�:F$( ;�$FG� 
):0*6" $0 �9$/�. �)6(�9 ;(C%6 *)(+(!$( ?���#(!"6F (6 J%�$0:0 / 
J%�$0:% * (6$(*"6�:F$( *#(!$(= ?��*6"J$(*6FH, ?�"$";0D ��-
G�$"�, /%!0 ?��!*60)"6F *606FH !:D ?%+:"/0'"". � >0*6$(*6", 
(*$()9)0D <6( ��G�$"� $0 ;"$";0:F$(= *6(";(*6" ?%+:"/0'"" " 
(/0&9)0D 6�; *0;9; !0):�$"� $0 <6% *6(";(*6F.  

�0J� �*:" ;(!�:F (6/�96(C( !(*6%?0 (
�) �0**;06�")06F /0/ 
;�$�� )9C(!$%H ;(!�:F !�:()(= 0/6")$(*6", /(;;��>�*/"� "&!0-
6�:" ;(C%6 (?0*06F*D �� �0*?�(*6�0$�$"D ) *":% �D!0 ?�">"$. 
���)(= (>�)"!$(= ?�">"$(= D):D�6*D 6(, >6( �0*?�(*6�0$�$"� 
;(!�:" 
� (&$0>0�6 )#(! $0 �9$(/ J%�$0:() 
�, 0 )#(! :H+(C( 
/($/%��$60, $�&0)"*";( (6 "*?(:F&%�;(= ;(!�:" !�:()(= 0/6")-
$(*6", *$"J0�6 ?�"+9:" !(:J$(*6$9# :"'. �(-)6(�9#, J%�$0:9 

� );�*6� ;(C%6 +96F +(:�� *":F$9;" /($/%��$60;", 0 $� *��!-
$";", $0?�";�� �*:" ($" D):DH6*D $�/(;;��>�*/";" J%�$0:0;", 
)&D)G";" $0 *�+D (+D&06�:F*6)0 ;0/*";"&"�()06F ";?0/6-I0/6(�, 
0 $� ?�"+9:F (+�&%*:()$(, J%�$0: 
� $�(+D&06�:F$( !(:J�$ +96F 
$�/(;;��>�*/";). ���6F�= )(&;(J$(*6FH D):D�6*D */((�!"$"�(-
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)0$$9= +(=/(6 0)6(�() " >"606�:�= 6�0!"'"($$9# /(;;��>�*/"# 
J%�$0:(), �*:" 
� ?(:%>"6 ?(?%:D�$(*6F. 

	�/(;;��>�*/"� "&!06�:" (6/�96( ?�"&$0H6 (?��!�:�$$(� /(-
:">�*6)( ("$(C!0 /($I:"/6%HE"#) '�:�=. 
$" #(6�:" +9 ";�6F 
/0/ ;(J$( +(:�� G"�(/"= /�%C >"606�:�=, 0 60/J� &0�0+069)06F 
?�"+9:F !:D I"$0$*"�()0$"D !�%C"# (?��0'"=. �606%*-/)( "*6(-
�">�*/" ?(&)(:D: "; )9?(:$D6F (+� <6" I%$/'"". �0/"; (+�0&(;, 

� D):D�6*D ?�"):�/06�:F$(= 0:F6��$06")(=. ��%C >"606�:�= +%-
!�6 ?�(!(:J06F �0*G"�D6F*D !:D 
�. ��(;� 6(C(, (6/�969= !(*-
6%? ;(J�6 +96F (!$"; "& $0?�0):�$"= ) +(�F+� * ?�"$";0HE";" 
%C�(J0HE"� �0&;��9 (?0*$(*6D;", /(6(�9� (+%*:():�$9 *6�06�-
C"D;" C�%??"�()0$"D /�%?$9# /(;;��>�*/"# "&!06�:�= (“�(:F-
G0D *!�:/0”) " %;�$FG�$"�; >"*:0 "$!")"!%0:F$9# ($� (�C0$"-
&0'"=) ?(!?"*(/. �($6�0/69 “�(:FG(= *!�:/"” *$"&":" )(&;(J-
$(*6" +"+:"(6�/ ?���)(!"6F I"$0$*"�()0$"� ?(!?"*/", $0?�";�� 
* "&!06�:F*6)0 “Elsevier”, $0 !�%C"# "&!06�:�=, (*(+�$$( $0 $�-
+(:FG"# $�/(;;��>�*/"# "&!06�:�=. 
6/�969= !(*6%? ?(&)(:D�6 
(+(=6" <6% ?�(+:�;%, ?(:0C0D*F $0 (?:06% 0)6(�(), $( �*6F :" 0)-
6(�9 (":" I"$0$*"�%HE"� "# "*6(>$"/"), J�:0HE"� ?:06"6F? 
� */(:F/( "#? 

4.6.2. ���*(�)+�!3 �&��3�. ���*6"J$(*6F D):D�6*D )0:H6(= 
0/0!�;">�*/(= (�C0$"&0'"". �(;";( ?�(*6(C( >%)*6)0 %!()(:F-
*6)"D * �(*6(; ?��*6"J0 %)�:">")0H6*D G0$*9 %>�$(C( $0 ?�(-
!)"J�$"�, ?(:%>�$"� $()(= !(:J$(*6", +(:�� )9*(/(= &0�?:069 
" 6. ?. ���*6"J ?�"#(!"6 "& )9?(:$�$"D )9*(/(/0>�*6)�$$(C( 
"**:�!()0$"D. �(*/(:F/% "&;���$"� /0>�*6)0 *)D&0$( * ?��(!(-
:�$$9;" 6�%!$(*6D;", "*?(:F&%H6*D 60/"� *6�$(C�0I">�*/"� 
*��!*6)0 "&;���$"D, /0/ ��?%60'"D J%�$0:0, ) /(6(�(; (?%+:"/(-
)0$0 *606FD, ":" >"*:( '"6"�()0$"=, /(6(�9� ($0 *C�$��"�()0:0. 
�0/"; (+�0&(;, 0)6(�9 ";�H6 ?(+%J!�$"� ?��!*60):D6F *)(" *60-
6F" !:D (?%+:"/()0$"D ) ?��*6"J$9� J%�$0:9 /0/ )*:�!*6)"� 



 81

��?%60'"" *0;(C( J%�$0:0, 60/ " )*:�!*6)"� 6(C(, >6( ?��*6"J-
$9� J%�$0:9 ?�"):�/0H6 +(:FG� >"606�:�= " 0)6(�9 ;(C%6 (J"-
!06F +(:FG�C( /(:">�*6)0 '"6"�()0$"= "# *606�=. � %>�6(; 60/(= 
!"$0;"/" $� (>�)"!$(, +%!%6 %>�$9� ?��!?(>"606F ;(!�:F “�:0-
6"6 0)6(�” ":" ;(!�:F “�:06"6 >"606�:F” (":" /(;+"$0'"H <6"# 
!)%# ;(!�:�=). 

�0&;�� ?:069 &0 ?%+:"/0'"H *606F" *)D&0$ * 6�;, >6( 
� ?(-
)9G0�6 �0*#(!9 $0 ?�()�!�$"� "**:�!()0$"= " �0*?�(*6�0$�$"� 
"# ��&%:F606() !:D 0)6(�(). � "6(C� <6( *$"&"6 (+��; "**:�!()0-
$"= " /(:">�*6)( (?%+:"/()0$$9# *606�=, >6( /(*)�$$( ?()��!"6 
>"606�:D;. � !�%C(= *6(�($9, *6(";(*6F ?(!?"*/", *)D&0$$0D * 
6�0!"'"($$(= ;(!�:FH !�:()(= 0/6")$(*6", %;�$FG0�6 >"*:( 
>"606�:�=, 60/ /0/ +"+:"(6�/" ?�(!(:J0H6 (6;�$D6F ?(!?"*/", 
>6( $�?(*��!*6)�$$( )��!"6 >"606�:D; " /(*)�$$( )��!"6 0)6(�0; 
(?(*��!*6)(; *$"J�$"D >"*:0 >"606�:�=). ��" (!$()��;�$$(; 
�0**;(6��$"" �(:�= “%>�$9= /0/ 0)6(�” " “%>�$9= /0/ >"606�:F” 
(?��!�:�$"� >"*6(= *6(";(*6" 
� !:D %>�$9# D):D�6*D !(*606(>-
$( *:(J$(= &0!0>�=.  

4.6.3. �/>%' *��0% <)���0�&�*)�=� %�%$��% �3�)% @���%-
$�!. ?�(*6"6F *:(J$9= )(?�(* ( 6(;, /0/0D ;(!�:F !�:()(= 0/-
6")$(*6" D):D�6*D (?6";0:F$(= !:D %>�$9#, ;(J�6 I(�;0:F$0D 
(+E0D *#�;0 </($(;">�*/(C( 0$0:"&0. 
*$()(= 60/(= (+E�= *#�-
;9 D):D�6*D !"$0;"/0 J%�$0:0, *)D&9)0HE0D >"606�:�= " 0)6(-
�() " $0&9)0�;0D ) </($(;">�*/(= :"6��06%�� !)%*6(�($$"; �9$-
/(; [Rochet, Tirole, 2003]. � (!$(= *6(�($9 60/(C( �9$/0 0)6(�9 
?(:%>0H6 )9C(!% (6 +(:FG�C( )(&!�=*6)"D " '"6"�()0$"= " /0/ 
*:�!*6)"� ?��!?(>"60H6 J%�$0:, /(6(�9= ";��6 +(:FG� >"606�-
:�=. � !�%C(= *6(�($9, >"606�:" ?(:%>0H6 )9C(!% (6 *(!��J0$"D 
", 60/"; (+�0&(;, ?��!?(>"60H6 J%�$0:9 * +(:FG"; /(:">�*6)(; 
*606�=. 
?��!�:�$"� (?6";0:F$(C( +0:0$*0 ;�J!% <6";" !)%;D 
C�%??0;" "C�(/() )/:H>0�6 "&;���$"� )9C(!, /(6(�9� ?(:%>0�6 
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/0J!0D *6(�($0 (6 +(:FG�C( ":" ;�$FG�C( %>0*6"D !�%C(= *6(�(-
$9, �0*>�6 *6(";(*6" %)�:">�$"D (":" %;�$FG�$"D) >"*:0 0)6(-
�() " >"606�:�= " ?(*:�!%HE%H "!�$6"I"/0'"H '�$()(C( $0+(-
�0, 6. �. ?:069 0)6(�0 " *6(";(*6" ?(!?"*/", >6( +%!�6 ;0/*";"-
&"�()06F (+E%H >"*6%H ?�"+9:F.  

	0 (*$()� ?��!)0�"6�:F$(C( 0$0:"&0 !0$$(= ?�(+:�;9 *!�:0$( 
?��!?(:(J�$"�, >6( (?6";0:F$9� '�$9 +%!%6 &0)"*�6F (6 *6�?�$" 
/($/%��$'"" $0 �9$/� ;�J!% J%�$0:0;". ��" (!$(= /�0=$(*6" – 
;($(?(:F$9= J%�$0: – '�$9, )9+�0$$9� J%�$0:(;, ;0/*";"&"-
�%HE"; ?�"+9:F, /0/ ?�0)":(, +%!%6 ";�6F ?(:(J"6�:F$(� &$0-
>�$"� /0/ !:D 0)6(�(), 60/ " !:D >"606�:�=, !0J� �*:" !(?%*6"6F, 
>6( *6(";(*6F �0*?�(*6�0$�$"D +%!�6 $%:�)(=. �(:(J"6�:F$9� 
'�$9 $0 (+�"# *6(�($0# �9$/0 ?(&)(:DH6 J%�$0:% "&):�/06F (?-
��!�:�$$%H ?�"+9:F * (+�"# *6(�($ �9$/0.  

�0$$9= ��&%:F606 ?(!�0&%;�)0�6, >6( $"&/"� *6(";(*6" �0*-
?�(*6�0$�$"D $� +%!%6 0)6(;06">�*/" ?�")(!"6F / ?(D):�$"H 
�9$/0 (6/�96(C( !(*6%?0. �0$$9= ��&%:F606 $� ?(!�0&%;�)0�6, 
>6( 
� $� D):D�6*D J"&$�*?(*(+$9; ?�" %*60$():�$"" ;($(?(-
:"". �*:" J%�$0: ";��6 '�:FH ;0/*";"&"�()06F *)(= /�%C >"60-
6�:�=, 0 $� ?�"+9:F, 6( (6*%6*6)"� /(;?�6�$'"" +%!�6 (+:�C>06F 
�C( *?(*(+$(*6F </*?��";�$6"�()06F * ;(!�:D;" !�:()(= 0/6")-
$(*6", (6:">0HE";"*D (6 6�0!"'"($$9# )/:H>0D ;(!�:F (6/�9-
6(C( !(*6%?0.  

��" !�%C(= ?��!�:F$( "!�0:F$(= /($/%��$'"" | ;�J!% J%�-
$0:0;" �0)$(C( /0>�*6)0 – )(&;(J�$ /($6"$%%; �0)$()�*"=; $�-
/(6(�9� "& $"# +:0C(?�"D6*6)%H6 >"606�:D;, 0 $�/(6(�9� – 0)6(-
�0; >0*6( )/:H>0D (6/�969= !(*6%? /0/ �0)$()�*"�. � *:%>0D#, 
/(C!0 *6(";(*6FH �0*?�(*6�0$�$"D ;(J$( ?��$�+��>F, 
� ?(D)-
:D�6*D /0/ �0)$()�*"� " D):D�6*D </($(;">�*/" <II�/6")$9; (?( 
/�0=$�= ;���, ) *:%>0� /($6�(:F$(= &0!0>", /(C!0 )9C(!9 0)6(�0 
" >"606�:D +��%6*D ?�"+:"&"6�:F$( �0)$9;"). �$9;" *:()0;", 
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� ;0/*";"&"�%�6 (+E%H >"*6%H ?�"+9:F !:D 0)6(�() " >"606�-
:�= (6. �. %>�$9#) " !:D (+E�*6)0 ) '�:(;. ��" *();�*6$(; �0*-
*;(6��$"" !0$$9= $0+(� ��&%:F606() ?��!?(:0C0�6, >6( 
� ;(-
J�6 +96F J"&$�*?(*(+$9; ) (+*60$()/� /($/%��$'"" " <II�/-
6")$9;, $( �C( ?(D):�$"� $� C0�0$6"�()0$(.  

�$6%"6")$(, 
� ?��!*60):D�6*D <II�/6")$9; ) *"6%0'"" * 
?��$�+��J";( ;0:9;" �0*#(!0;" $0 �0*?�(*6�0$�$"� " ?�"+:"-
&"6�:F$( �0)$9;" )9C(!0;" 0)6(�0 " >"606�:D, ?(*/(:F/% '�$9 
(6�0J0H6 �0*#(!9 $0 !(+0):�$"� 0)6(�() " >"606�:�=. �0J� ) 6(; 
*:%>0�, /(C!0 �0*#(!9 $0 �0*?�(*6�0$�$"� �0)$9 $%:H, !(+0):�-
$"� 0)6(�0 )*� �E� D):D�6*D !(�(C(*6(DE"; )*:�!*6)"� &06�06 $0 
)9?%*/ ?��)(= /(?"". �(:(J"6�:F$0D (?:060 0)6(�(; *)(�= ?%+-
:"/0'"" (6�0J0�6 <6" �0*#(!9. �(+0):�$"� >"606�:D D):D�6*D 
+�*?:06$9;, >6( (6�0J0�6*D ) $%:�)(= ?:06� >"606�:D, *)D&0$$(= 
* 
�. �0/0D C"?(6�&0 (?"�0�6*D $0 ?��!?(:(J�$"� ( ?�"+:"&"-
6�:F$( �0)$9# )9C(!0# 0)6(�0 " >"606�:D. �*:" >"606�:" ?(:%>0-
H6 !"*?�(?(�'"($0:F$%H )9C(!% (6 >6�$"D !(?(:$"6�:F$9# *60-
6�=, 6( ;(J�6 +96F <II�/6")$9; ))�!�$"� ?(:(J"6�:F$(= ?:069 
>"606�:D, !:D 6(C( >6(+9 *%+*"!"�()06F ?��!*60):�$"� 0)6(�0;" 
*606�= / ?%+:"/0'"". 

�0**;(6��$$0D (+E0D *#�;0 0+*6�0C"�()0$0 (6 (?��!�:�$$(C( 
>"*:0 !�60:�= I0/6">�*/(C( �9$/0 !:D J%�$0:(), /(6(�9� ;(C%6 
?():"D6F $0 J"&$�*?(*(+$(*6F 
�, " '�:�*((+�0&$( )/:H>"6F <6" 
!�60:" ) +(:�� G"�(/%H (+E%H *#�;%. 	0?�";��, ��G�$"� I"-
$0$*"�%HE"# (�C0$"&0'"= ?(!!��J")06F (?:06% 0)6(�0;" ?%+-
:"/0'"" "# *606�= +%!�6 *?(*(+*6)()06F ?(D):�$"H 
�. ��(;� 
6(C(, ?��!*60):�$$9= ?(!#(!, ?( *%6", D):D�6*D *606"*6">�*/"; " 
$� %>"69)0�6 6�%!$(*6F )#(!0 $0 �9$(/ J%�$0:(), /(C!0 !:D %*-
60$():�$"D ":" "&;�$�$"D ��?%60'"" ;(J�6 ?(6��+()06F*D !:"-
6�:F$(� )��;D. �9 0+*6�0C"�()0:"*F (6 60/"# +0�F��() )#(!0, 
?(*/(:F/% ($" ?�";�$DH6*D / :H+(;% $()(;% J%�$0:%, 0 $� 
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6(:F/( / J%�$0:0; (6/�96(C( !(*6%?0. ��; $� ;�$�� $0 ?�0/6"/� 
!:D �0*G"��$"D 
�, )��(D6$(, ?(6��+%�6*D I(�;"�()0$"� $()9# 
J%�$0:(), ", *:�!()06�:F$(, ?��*?�/6")9 
� ?�" !0$$(; 6"?� 
(/�%J0HE"# %*:()"= !(:J$9 +96F 6E06�:F$( �0**;(6��$9.  

���!*60):�$$9� ) (+&(�� ;(!�:" " ��&%:F6069 (+�D*$DH6 (*-
$()$9� (*(+�$$(*6" *()��;�$$9# �9$/() ?�>06$9# " <:�/6�($-
$9# $0%>$9# J%�$0:(). �(*6 '�$, ?�(!0J0 <:�/6�($$9# J%�$0:() 
/(;?:�/60;", (+��!"$�$"� ?(!?"*>"/() ) /($*(�'"%;9, �0**:(�-
$"� 0)6(�() " >"606�:�= ;�J!% J%�$0:0;", )(&$"/$()�$"� +(:F-
G(C( >"*:0 “$"G�)9#” J%�$0:() | &0/($(;��$9� D):�$"D, (+%-
*:():�$$9� *?�'"I"/(= �0**;06�")0�;9# (6�0*:�)9# �9$/(). 
>0*6$"/" �9$/0 <:�/6�($$9# J%�$0:() )9$%J!�$9 ?�"*?(*0+-
:")06F *)(" *6�06�C"" / %/0&0$$9; 6�$!�$'"D;. 

�$(C"� )(?�(*9, (6$(*DE"�*D / �0)$()�*$(= *6�%/6%�� �9$/0 
<:�/6�($$9# J%�$0:() " (?6";0:F$9; *6�06�C"D; �C( %>0*6$"-
/(), (*60H6*D ?(/0 (6/�969;". � !0:F$�=G"# "**:�!()0$"D# 
?��)((>���!$(C( )$";0$"D, $0 $0G )&C:D!, &0*:%J")0�6 ;(!�:F 
!)%*6(�($$�C( �9$/0. 
$0 $0"+(:�� ��0:"*6">$0 " ;(J�6 ?�")�*-
6" / ��&%:F6060;, ";�HE"; $� 6(:F/( 6�(��6">�*/(�, $( " ?�"-
/:0!$(� &$0>�$"�. 
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#$%!% 5. �(+�0��%��' (��(�*)� �% <$�)+����3� @���%$3 
 

� /0J!9= !0$$9= ;(;�$6 *%E�*6)%�6 :"GF 
6($/"= *:(= ;�J!% “6�")"0:F$9;” " $�!(*6%?-
$9;. � <6(; *:(� " !�:0H6*D ;06�;06">�*/"� (6-
/�96"D. �0/0&$0D ?�"/:0!$0D &0!0>0 ?(<6(;% ) 
+(:FG"$*6)� *:%>0�) ":" ��G0�6*D 6�")"0:F$(, 
":" )((+E� $� ��G0�6*D...  

 �. 7. ��!������. 6�&��0 � �
��
���  
�� 14 ��
����� 1943 �. 

�"6. ?(: �. 	. �(:;(C(�() (Curriculum Vitae)). 
 
� $0*6(DE�= C:0)� �0**;(6�"; *6�06�C"H ?(!?"*/" $0 <:�/-

6�($$9� /(?"" $0%>$9# J%�$0:(), 6. �. *?�'"I">�*/"= *�/6(� 
�9$/0 "$I(�;0'"($$9# ��*%�*() * 6(>/" &��$"D ?(6��+:�$"D.  

� *:(J")G�=*D *"6%0'"", (?"*0$$(= ) ?��!"*:()"" / C:. 4, 
?(!?"*>"/% (/($*(�'"%;% ?(!?"*>"/()) 6��+%�6*D "$*6�%;�$6 
!:D )9�0+(6/" �0'"($0:F$(= *6�06�C"". �9 ?��!:0C0�; !)� ;(-
!�:", /(6(�9� ;(C%6 +96F "*?(:F&()0$9 ) /0>�*6)� 60/(C( "$*6-
�%;�$60. 
!$0 "& $"# ;0/*";"&"�%�6 *%;;0�$%H ?(:�&$(*6F ?(!-
?"*0$$9# J%�$0:() ) �0;/0# &0!0$$(C( +H!J�60, !�%C0D $0#(!"6 
$0"+(:�� !�G�)9= )0�"0$6 ?(!?"*/" $0 &0!0$$9= $0+(� J%�$0-
:(). � %/0&0$$9# ;(!�:D# "*?(:F&%�6*D *:�!%HE0D )#(!$0D "$-
I(�;0'"D: +H!J�6 ?(!?"*/"; >"*:(, *(*60) " '�$9 ?��!:0C0�;9# 
/(;?:�/6(); ('�$/" ?(:�&$(*6�= J%�$0:(), )#(!DE"# ) <6" /(;?-
:�/69.  

�:D 6(C( >6(+9 )9+�06F (!:D ?(!?"*/") $�/(6(�9= $0+(� /(;-
?:�/6(), $�(+#(!";( %;�6F *�0)$")06F 60/"� $0+(�9 ?( "# ?(:�&-
$(*6" !:D ?(!?"*>"/0, 6. �. &$06F I%$/'"H ?(:�&$(*6" ?(!?"*>"/0 
$0 ;$(J�*6)� )*�# )(&;(J$9# $0+(�(). ���!?(:(J";, >6( ?(:�&-
$(*6F $0+(�0 /(;?:�/6() �0)$0 *%;;� ?(:�&$(*6�= J%�$0:(), 
)#(!DE"# ) <6" /(;?:�/69, 6(C!0 !(*606(>$( &$06F I%$/'"H ?(-
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:�&$(*6" ?(!?"*>"/0 $0 ;$(J�*6)� J%�$0:(). �0;�6";, >6( &!�*F, 
/0/ " ) (+E�; *:%>0�, I%$/'"D ?(:�&$(*6" D):D�6*D #0�0/6��"*6"-
/(= :"'0, ?�"$";0HE�C( ��G�$"D. �$9;" *:()0;", $"/6( $� ;(-
J�6 &$06F �� :%>G�, >�; ?(!?"*>"/, ?(<6(;% ";�$$( �C( ?���(C0-
6")(= D):D�6*D )9+(� *?(*(+0 ('�$")0$"D ?(:�&$(*6�= J%�$0:(). 

5.1. ��*+%��!)% �%�%&� 
�;��6*D m J%�$0:() (* $(;��0;" 1,…,m) " n /(;?:�/6() 

J%�$0:() (* $(;��0;" 1,…,n). �(*60) /(;?:�/60 j (?��!�:�$ )�-
:">"$0;" aij, 60/";" >6( aij = 1, �*:" J%�$0: i )#(!"6 ) /(;?:�/6 
j, "$0>� aij = 0. �(6��+"6�:F (?(6�$'"0:F$9= ?(!?"*>"/) #(>�6 
?(!?"*06F*D $0 $�/(6(�9� J%�$0:9, $( ?(*60)E"/" ?��!:0C0H6 
?(!?"*/% 6(:F/( /(;?:�/60;". �(;?:�/69 ;(C%6 ?���*�/06F*D, 
6. �. (!"$ J%�$0: ;(J�6 )#(!"6F ) !)0 " +(:�� /(;?:�/6(). ���!-
?(:0C0�6*D, >6( "&)�*6$0 ('�$/0 ?(:�&$(*6" /0J!(C( J%�$0:0. 
� !0$$(= *"6%0'"" ?�(+:�;% )9+(�0 �0'"($0:F$(= ?(!?"*/" 
;(J$( *I(�;%:"�()06F !)%;D *?(*(+0;": 

1) (?��!�:"6F ?:0$ ?(!?"*/" 60/"; (+�0&(;, >6(+9 *%;;0�$0D 
*6(";(*6F )/:H>�$$9# ) $�C( /(;?:�/6() $� ?��)(*#(!":0 $�/(-
6(�(= &0!0$$(= )�:">"$9 (+H!J�60) " >6(+9 ?�" 60/(; %*:()"" 
*%;;0�$0D ?(:�&$(*6F )#(!DE"# ) <6" /(;?:�/69 J%�$0:() +9:0 
;0/*";0:F$(=; 

2) (?��!�:"6F ?:0$ ?(!?"*/" $0 /(;?:�/69 60/"; (+�0&(;, 
>6(+9 * ;"$";0:F$9;" &06�060;" (+�*?�>"6F ?(!?"*/% $0 %/0-
&0$$9� (?�"(�"6�6$9�, $0"+(:�� ?(:�&$9�) J%�$0:9. 

5.2. ����$- 1 
�%*6F pj | '�$0 /(;?:�/60 j, B | +H!J�6 ?(6��+"6�:D, vi � 0 | 

('�$/0 (��6�(*?�/6")$0D ":" </*?��6$0D) ?(:�&$(*6" J%�$0:0 i 
!:D <6(C( ?(6��+"6�:D.  

�)�!�; ?���;�$$9�:  
xj = 1, �*:" ?(6��+"6�:F ?(!?"*0:*D $0 /(;?:�/6 j, "$0>� xj = 0;  
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zi = 1, �*:" J%�$0: i )#(!"6 ) ?(!?"*/% �0**;06�")0�;(C( ?(-
6��+"6�:D, "$0>� zi = 0.  

6�!���
�� 5.1. �$0>�$"D ?���;�$$9# xj " zi !(:J$9 +96F *(-
C:0*()0$9, 6. �. �*:" xj = 1, 6( zi = 1 !:D )*�# i, 60/"# >6( aij = 1 
(?(!?"*/0 $0 /(;?:�/6 j (+�*?�>")0�6 ?(!?"*/% $0 )*� J%�$0:9, 
)#(!DE"� ) <6(6 /(;?:�/6). 

�(!�:F (?��!�:D�6 $(;��0 /(;?:�/6(), $0 /(6(�9� *:�!%�6 
?(!?"*06F*D ?�" I"/*"�()0$$(; +H!J�6�.  

;j j
j

p x B$�   (5.1) 

 i ij j
j

z a x$ �  !:D )*�# i;   (5.2)  

0 $ zi $ 1, 0 $ xj $ 1;  (5.3) 

xj, zi | '�:9� !:D )*�# i, j;   (5.4) 

� �  maxi i
i

f v z� ��z .   (5.5) 


C�0$">�$"� (5.1) | +H!J�6$(�. *:()"� (5.2) (&$0>0�6, >6( 
J%�$0: )#(!"6 ) ?(!?"*/%, 6(:F/( �*:" ($ )#(!"6 #(6D +9 ) (!"$ 
/(;?:�/6, $0 /(6(�9= (I(�;:�$0 ?(!?"*/0. *:()"D (5.3), (5.4) 
*:�!%H6 "& (?��!�:�$"D ?���;�$$9#. ��:�)0D I%$/'"D (5.5) (?"-
*9)0�6 *%;;0�$%H ?(:�&$(*6F J%�$0:(), )(G�!G"# ) ?(!?"*/%.  

4����'��
�� 5.1. �%*6F (x0, z0) | (?6";0:F$(� ��G�$"� &0!0-

>" (5.1)–(5.5). �*:" vi > 0 " i ij j
j

z a x$ � , 6( z 0
i  = 1. 

<��������0����. �%*6F z 0
i  < 1. 
?��!�:"; )�/6(� z *:�!%H-

E"; (+�0&(;: zi = 1, zk = z 0
k  !:D k £ i. �(C!0 (x0, z) | !(?%*6";(� 

��G�$"� &0!0>" (5.1)–(5.5) " f(z) > f(z0), >6( ?�(6")(��>"6 (?6"-
;0:F$(*6" $0+(�0 (x0, z0).  
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��(*6(� %6)��J!�$"� 5.1 ?(/0&9)0�6, >6( ;(!�:F 1 (+�*?�>")0-
�6 *(C:0*()0$$(*6F &$0>�$"= ?���;�$$9# xj " zi (*;. &0;�>0$"� 
5.1). �$9;" *:()0;", ) (?6";0:F$9= ?:0$ ?(!?"*/" )#(!D6 ) 6(>-
$(*6" 6� J%�$0:9, /(6(�9� )/:H>�$9 ) )9+�0$$9� /(;?:�/69. 

�(!�:F 1 ?�")(!"6 / &0!0>� '�:(>"*:�$$(C( :"$�=$(C( ?�(-
C�0;;"�()0$"D (5.1)–(5.5). ��" +(:FG(; >"*:� '�:(>"*:�$$9# 
?���;�$$9# ��G�$"� &0!0> <6(C( /:0**0 *)D&0$( * *��F�&$9;" 
6�#$">�*/";" ?�(+:�;0;". �*:" J� *$D6F %*:()"� '�:(>"*:�$$(-
*6" ?���;�$$9#, 6. �. ?���=6" / :"$�=$(= ��:0/*0'"" (5.1)–(5.3), 
(5.5) "*#(!$(= &0!0>", 6( ��G�$"�, )((+E� C()(�D, (/0J�6*D $� 
'�:(>"*:�$$9;. �6( :�C/( ?(/0&06F $0 *:�!%HE�; ?�";���. 

"��!�� 5.1. �%*6F ?��!:(J�$"� (C�0$">�$( !)%;D /(;?-
:�/60;", ) /0J!9= /(;?:�/6 )#(!"6 �()$( (!"$ J%�$0:, <6" J%�-
$0:9 �0&:">$9 " ";�H6 $�$%:�)%H ?(:�&$(*6F. ���!?(:(J";, 
>6( '�$0 C(!()(= ?(!?"*/" $0 /0J!9= /(;?:�/6 ;�$FG� +H!J�60, 
0 *%;;0�$0D *6(";(*6F (+("# /(;?:�/6() +(:FG� +H!J�60. �(C!0 
) (?6";0:F$9= ?:0$ )(=!%6 C(!()0D ?(!?"*/0 $0 J%�$0: * ;0/*"-
;0:F$(= ?(:�&$(*6FH " >0*6F C(!()(= ?(!?"*/" $0 )6(�(= J%�-
$0:. �0;�6";, >6( !0$$(� ��G�$"� $� ?�(6")(��>"6 &!�0)(;% 
*;9*:%.  

�0!0>0 (5.1)–(5.3), (5.5), $� )/:H>0HE0D %*:()"� '�:(>"*:�$-
$(*6", :�C/( ��G0�6*D * ?(;(EFH *60$!0�6$9# ?0/�6() :"$�=$(C( 
?�(C�0;;"�()0$"D. �:D $�� *?�0)�!:")( *:�!%HE�� %6)��J!�-
$"�, 0$0:(C">$(� %6)��J!�$"H 5.1. 

4����'��
�� 5.2. �%*6F (x0, z0) | (?6";0:F$(� ��G�$"� &0!0-

>" (5.1)–(5.3), (5.5). �*:" vi > 0, 6( 0 0min ,1i ij j
j

z a x
� 0

� � 1
� 2
� . 

<��������0����. �& %*:()"= (5.2), (5.3) *:�!%�6, >6( 

0 0min ,1i ij j
j

z a x
� 0

$ � 1
� 2
� . �%*6F 0 0<min ,1i ij j

j
z a x

� 0
� 1
� 2
� . 
?��!�-
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:"; )�/6(� z *:�!%HE"; (+�0&(;: 0=min ,1i ij j
j

z a x
� 0
� 1
� 2
� , 

0 zk kz �  !:D k £ i. �(C!0 (x0, z) | !(?%*6";(� ��G�$"� �0**;06-

�")0�;(= &0!0>" " f (z) > f (z0), >6( ?�(6")(��>"6 (?6";0:F$(*6" 
$0+(�0 (x0, z0). 

� >0*6$(*6", �*:" (?6";0:F$(� ��G�$"� :"$�=$(= ��:0/*0'"" 
&0!0>" (5.1)–(5.3), (5.5) ��/(;�$!%�6 ?(!?"*06F /(;?:�/69 j " k $0 

$�?(:$9= C(! (0 < x 0
j  < 1, 0 < x 0

k  < 1) " J%�$0: i )#(!"6 6(:F/( ) 

<6" !)0 /(;?:�/60, 6( <6(6 J%�$0: +%!�6 ?(!?"*0$ $0 *�(/ 
min{x 0

j + x 0
k , 1}. 	0?�";��: �*:" 0

jx  = 0,5 " 0
kx  = 0,3, 6( 0

iz  = 0,8; 

�*:" 0
jx  = 0,4 " x 0

k  = 0,7, 6( z 0
i  = 1.  

���������. � %*:()"" (5.4) ;(J$( (C�0$">"6F*D 6��+()0$"�; 
'�:(>"*:�$$(*6" 6(:F/( !:D ?���;�$$9# xj.  

<��������0����. �*:" ) (?6";0:F$(; ��G�$"" (x0, z0) &0!0>" 
(5.1)–(5.3), (5.5) ?���;�$$9� xj ?�"$";0H6 '�:9� &$0>�$"D, 6( 

&$0>�$"D 0 =min ,1i ij j
j

z a x
� 0
� 1
� 2
�  60/J� D):DH6*D '�:9;", 60/ /0/ 

aij�{0,1}. �:�!()06�:F$(, (x0, z0) D):D�6*D ��G�$"�; &0!0>" 
(5.1)–(5.3), (5.5).  

�0!0>0 (5.1)–(5.3), (5.5) !0�6 #(�(G( "$6��?��6"�%�;(� ��G�-
$"� ) >0*6$(; *:%>0�, /(C!0 /(;?:�/69 ?(?0�$( $� ?���*�/0H6*D 
(/0J!9= J%�$0: )#(!"6 �()$( ) (!"$ /(;?:�/6). �0**;(6�"; <6(6 
*:%>0=. 

�%*6F ( ) { | 1} ijS j i a� � (;$(J�*6)( $(;��() J%�$0:(), )#(-

!DE"# ) /(;?:�/6 j) " ( ) ( )  S j S k& �' ?�" j � k. �(:(J"; 
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( )
j i

i S j

V v
�

� � (*%;;0�$0D ?(:�&$(*6F /(;?:�/60). �(C!0 (C�0$">�-

$"D (5.2) ;(J$( &0?"*06F *:�!%HE"; (+�0&(;:  i jz x$ ?�" 

( ).i S j�  �(<6(;% "& (5.3) " 6��+()0$"D ;0/*";"&0'"" *:�!%�6, 

>6( i jz x�  !:D )*�# ( )i S j� . �(C!0 ( ) i i j j
i j

f v z V x� �� �z " 

&0!0>0 (5.1)–(5.3), (5.5) ?�"$";0�6 )"! 

j j
j

p x B$� ;   (5.6) 

0 1jx$ $ ;  (5.7) 

( ) max.j j
j

g V x� ��x   (5.8) 

�*/:H>"; "& �0**;(6��$"D /(;?:�/69 * $%:�)(= ?(:�&$(*6FH 
" +%!�; *>"606F, >6( Vj > 0 !:D )*�# j. �(:(J"; Rj = Vj / pj. ��& 
(C�0$">�$"D (+E$(*6" !(?%*6";, >6( /(;?:�/69 %?(�D!(>�$9 ?( 
$�)(&�0*60$"H )�:">"$ Rj: R1 � R2 � … � Rn. 

4����'��
�� 5.3. �%E�*6)%�6 (?6";0:F$(� ��G�$"� x &0!0>" 
(5.6)–(5.8), !:D /(6(�(C( x1 = min{B/p1,1}. 

<��������0����. �%*6F x0 | (?6";0:F$(� ��G�$"� &0!0>" 

(5.6)–(5.8) " x 0
1  < min{B/p1,1}. �(C!0 B > 0.  

�:%>0= 1. x 0
j  = 0 !:D )*�# j > 1. �(:(J"; x1 = min{B/p1,1} > 

x 0
1  " xj = 0 !:D j > 1. 
?��!�:�$$9= 60/"; (+�0&(; )�/6(� x %!()-

:�6)(�D�6 %*:()"D; (5.6), (5.7) " g(x) > g(x0), >6( ?�(6")(��>"6 
)9+(�% x0.  

�:%>0= 2. x 0
k  > 0 !:D $�/(6(�(C( k > 1. �(:(J"; # = min{1 � 

x 0
1 , x 0

k pk / p1} " (?��!�:"; )�/6(� x *:�!%HE"; (+�0&(;: 
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x1 = x 0
1  + #;     xk = x 0

k � 
kp

p1 #;    xj = x 0
j   !:D   j/{1, k}. 

�(C!0 %*:()"D (5.7) )9?(:$�$9 !:D )�/6(�0 x " 

0 01
1j j j j k j j

j j jk

pp x p x p p p x B
p

�  # � # � $� � � .  (5.9) 

��" <6(;  

g(x) = g(x0) + V1 # � Vk 
kp

p1 # = g(x0) + # p1( R1 � Rk) 	 g(x0), 

60/ /0/ R1 	 Rk. �:%>0= g(x) > g(x0) $�)(&;(J�$ ?( )9+(�% x0, 
?(<6(;% x | (?6";0:F$(� ��G�$"� &0!0>" (5.6)–(5.8). �(&;(J$9 
!)0 *:%>0D. 

�:%>0= 2.1. �%*6F 1 � x 0
1  $ x 0

k pk / p1. �(C!0 # = 1 � x 0
1 ,  

x1 = 1 "  

1 $ (p1x 0
1  + pk x 0

k ) / p1 $ B / p1. 

�:�!()06�:F$(, x1 = min{B/p1,1} " %6)��J!�$"� *?�0)�!:")(.  

�:%>0= 2.2. �%*6F 6�?��F 1 � x 0
1  > x 0

k pk / p1. �(C!0 # = x 0
k pk / 

p1, 0 0
1 1 1/ 1k kx x x p p�  � . �& )9�0J�$"D (5.9) *:�!%�6, >6( x1 $ B 

/ p1. �*:" 1 1/x B p� , 6( %6)��J!�$"� *?�0)�!:")(. �$0>� 

+ ,1 1min / ,1x B p� , " ;(J$( )9+�06F x1 = x ) /0>�*6)� "*#(!$(-

C( (?6";0:F$(C( ��G�$"D ();�*6( x0), )��$%6F*D / *:%>0H 1 " ?(-
)6(�"6F �0**%J!�$"�.  

��" /0J!(; ?()6(��$"" ;9 ";��; $�/(6(�(� (?6";0:F$(� 
��G�$"� xk�1 " $0#(!"; $()(� (?6";0:F$(� ��G�$"� xk, /(6(�(� 
:"+( %!():�6)(�D�6 %*:()"H %6)��J!�$"D (*;. *:%>0" 2.1 " 2.2), 
:"+( ";��6 ;�$FG� $�$%:�)9# /(;?($�$6, >�; xk�1. �*:" % )�/6(-
�0 xk ";��6*D 6(:F/( (!$0 $�$%:�)0D /(;?($�$60, 6( )9?(:$D�6*D 
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*:%>0= 1, /(6(�9= ?�")(!"6 / ?�(6")(��>"H. �:�!()06�:F$(, &0 
/($�>$(� >"*:( G0C() ($� +(:�� �0&;��$(*6" n )�/6(�0 x) +%!�6 
?(*6�(�$( "*/(;(� (?6";0:F$(� ��G�$"�. 

6)��J!�$"� 5.3 ?(&)(:D�6 (?"*06F (?6";0:F$(� ��G�$"� &0-
!0>" (5.6)–(5.8). �(#�0$DD ))�!�$$(� )9G� %?(�D!(>�$"� /(;-
?:�/6(), !:D k 	 0 ?(:(J";  

0
1 min ,1k

k
k

Bx
p

� 0
� � 1

� 2
,  (5.10) 

C!� 0

1

k

k j j
j

B B p x
�

� ��  ((>�)"!$(, >6( B0 = B).  

�����!� 5.1. 
?��!�:�$$9= )9G� )�/6(� x0 D):D�6*D (?6"-
;0:F$9; ��G�$"�; &0!0>".  

<��������0����. 
>�)"!$(, >6( :H+(� (?6";0:F$(� ��G�$"� x 
&0!0>" (5.6)–(5.8) (+:0!0�6 *:�!%HE"; *)(=*6)(;: )�/6(� 
(xk,…,xn) D):D�6*D (?6";0:F$9; ��G�$"�; &0!0>"  

j j j
j k

p x B
	

$� ;  (5.11) 

0 1jx$ $   !:D   j 	 k;  (5.12) 

( ) max.j j
J k

g V x
	

� ��x  (5.13) 

�0!0>0 (5.11)–(5.13) D):D�6*D >0*6$9; *:%>0�; &0!0>" (5.6)–(5.8). 
�(<6(;% 6�(��;0 5.1 *:�!%�6 "& %6)��J!�$"D 5.3, ?�";�$�$$(C( / 
&0!0>� (5.11)–(5.13).    

�0/"; (+�0&(;, �*:" /(;?:�/69 $� ?���*�/0H6*D, (?6";0:F-
$9= ?:0$ ?(!?"*/" x :�C/( ?(*6�("6F, "*?(:F&%D *:�!%HE"= 0:-
C(�"6;. 

�0C 0 (?(!C(6()"6�:F$9=). ?(�D!(>")0�; /(;?:�/69 ?( $�-
%+9)0$"H %!�:F$(= ?(:�&$(*6" (?(:�&$(*6F $0 �!"$"'% *6(";(-
*6"). �(:0C0�; B0 = B. 
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�0C k  > 0 ((+E"=). �(:0C0�; xk = min{Bk / pk, 1}, Bk+1 = Bk � 
pk xk.  

�0$$9= 0:C(�"6; *6�("6 )�/6(� x, )*� /((�!"$069 /(6(�(C(, &0 
"*/:H>�$"�;, ;(J�6 +96F, (!$(=, �0)$9 �!"$"'� ":" $%:H. �!"-
$">$9� /((�!"$069 *((6)�6*6)%H6 )/:H>0�;9; ) ?(!?"*/% /(;-
?:�/60; * ?��)9;" $(;��0;"; !�(+$0D /((�!"$060, �*:" ($0 ";�-
�6*D, *((6)�6*6)%�6 "*?(:F&()0$"H (*606/0 +H!J�60 !:D $�?(:-
$(= ?(!?"*/" $0 “&0;9/0HE"=” /(;?:�/6; (*60:F$9� /(;?:�/69 
$� )#(!D6 ) ?(!?"*/%, " *((6)�6*6)%HE"� /((�!"$069 )�/6(�0 x 
�0)$9 $%:H.  

�)�!�; ) &0!0>% (5.6)–(5.8) %*:()"� '�:(>"*:�$$(*6" ?���-
;�$$9#: &0;�$"; (C�0$">�$"� (5.7) %*:()"�;  

xj�{0,1}  (5.14) 
(/0J!9= /(;?:�/6 ?(!?"*9)0�6*D ?(:$(*6FH :"+( $� ?(!?"-
*9)0�6*D). 

4����'��
�� 5.4. �0!0>0 (5.1)–(5.5) NP-?(:$0. 
<��������0����. �0*6$9; *:%>0�; &0!0>" (5.1)–(5.5) (?�" ?(-

?0�$( $�?���*�/0HE"#*D /(;?:�/60#) D):D�6*D &0!0>0 (5.6), 
(5.14), (5.8). � <6( | "&)�*6$0D &0!0>0 ( �H/&0/�, /(6(�0D NP-?(:$0 
[�<�", �J($*($, 1982, *. 87].  

6)��J!�$"� 5.4 ?(/0&9)0�6, >6( <II�/6")$(C( 0:C(�"6;0 ��-
G�$"D &0!0>" (5.1)–(5.5), )��(D6$�= )*�C(, $� *%E�*6)%�6. 
!$0/( 
;(J$( ?��!?(:(J"6F, >6( <6% &0!0>% %!0*6*D ��G"6F $0 ��0:F$9# 
!0$$9# * ?(;(EFH *60$!0�6$9# ?�(C�0;; '�:(>"*:�$$(C( :"-
$�=$(C( ?�(C�0;;"�()0$"D, 60/ /0/ >"*:( '�:(>"*:�$$9# ?���-
;�$$9# $�)�:"/( (?( *:�!*6)"H "& %6)��J!�$"D 5.2 �0)$( >"*:% 
/(;?:�/6()).  


6$(*"6�:F$( )(&;(J$(*6" ��G�$"D &0!0>" (5.6), (5.14), (5.8) 
(6. �. &0!0>" (5.1)–(5.5) ) *:%>0� ?(?0�$( $�?���*�/0HE"#*D /(;-
?:�/6()) ?�")�!�; 0)6(�"6�6$(� ;$�$"� �. �<�" " �. �J($*($0 
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[�<�", �J($*($, 1982, *. 22]: «�:C(�"6;9 )�6)�= " C�0$"' *6(:F 
%*?�G$( ��G0H6 &0!0>% ( �H/&0/�, >6( ;$(C"� "**:�!()06�:" 
*>"60H6 <6% &0!0>% “#(�(G( ��G0�;(=”, #(6D 0:C(�"6;9 )�6)�= " 
C�0$"' ";�H6 </*?($�$'"0:F$%H *:(J$(*6F». � �0+(6� [�<�", 
�J($*($, 1982, *. 171–173] 60/J� ?�")�!�$ (+&(� ?�"+:"J�$$9# 
0:C(�"6;() ?(:"$(;"0:F$(= 6�%!(�;/(*6" !:D ��G�$"D &0!0>" ( 
�H/&0/�. 

5.3. ����$- 2 
�(!�:F 1 ";��6 $� +�(*0HE"=*D ) C:0&0, $( *%E�*6)�$$9= $�-

!(*606(/: ($0 ;(J�6 “?��!?(>�*6F” /(;?:�/6, /(6(�9= )/:H>0�6 
;$(C( J%�$0:() * $�+(:FG(= ?(:�&$(*6FH, /(;?:�/6%, *(!��J0-
E�;% $�+(:FG(� /(:">�*6)( (>�$F ?(:�&$9# J%�$0:(). ��(!�-
;($*6�"�%�; <6(6 <II�/6 $0 ?�";���.  

"��!�� 5.2. �;��6*D 6(:F/( !)0 /(;?:�/60. � /(;?:�/6 1 )#(-
!"6 �!"$*6)�$$9= J%�$0: * ?(:�&$(*6FH 100, 0 /(;?:�/6 2 *(!��-
J"6 200 J%�$0:(), /0J!9= "& /(6(�9# ";��6 ?(:�&$(*6F 1. ��$9 
/(;?:�/6() (!"$0/()9 " �0)$9 p. �*:" +H!J�6 ?(&)(:D�6 ?�"-

(+��*6" 6(:F/( (!"$ /(;?:�/6 � �2p B p$ � , 6( ;(!�:F 1 “)9+�-

��6” /(;?:�/6 2. 
>�)"!$(, >6( 60/(= )9+(� ;(J$( (*?(�"6F.  
��">"$0 %/0&0$$(= $�0!�/)06$(*6" ;(!�:" &0/:H>0�6*D ) 6(;, 

>6( $" (!"$ "&)�*6$9= *?(*(+ ('�$/" ?(:�&$(*6�= J%�$0:() $� 
?(&)(:D�6, *6�(C( C()(�D, *%;;"�()06F <6" ?(:�&$(*6": (6$H!F $� 
(>�)"!$(, >6( J%�$0: * ?(:�&$(*6FH a + b �0)$('�$�$ /(;?:�/6%, 
)/:H>0HE�;% !)0 J%�$0:0 * ?(:�&$(*6D;" a " b. 
!$0/( !:D 6(C( 
>6(+9 (*%E�*6)"6F �0&%;$9= )9+(�, $� (+D&06�:F$( &$06F >"*:(-
)9� ('�$/" ?(:�&$(*6�= J%�$0:(): !(*606(>$( %?(�D!(>"6F J%�-
$0:9 ?( ?(:�&$(*6". ���!*60):D�6*D '�:�*((+�0&$9; ) ?��)%H 
(>���!F ?(!?"*9)06F*D $0 /(;?:�/69, *(!��J0E"� $0"+(:�� ?(-
:�&$9� (0)6(�"6�6$9�) J%�$0:9, &06�; | $0 /(;?:�/69, )/:H-
>0HE"� J%�$0:9 “)6(�(C( %�()$D”, " 6. !. 
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��(;� 6(C(, �*:" ";�H6*D �0&$9� (?( *(*60)% " ?( *6(";(*6") 
)0�"0$69 ?(!?"*/", (+�*?�>")0HE"� ;0/*";0:F$%H () �0;/0# 
+H!J�60) *%;;0�$%H ?(:�&$(*6F, 6( ;(!�:F 1 $� (+D&06�:F$( )9-
+���6 $0"+(:�� !�G�)9= )0�"0$6.  

�E� (!"$ *6";%: !:D "&;�$�$"D ;(!�:" *(*6("6 ) 6(;, >6( 
+H!J�6 ?(!?"*/", /0/ ?�0)":(, $� D):D�6*D J�*6/";. �(J�6 (/0-
&06F*D, >6( $�+(:FG(� %)�:">�$"� +H!J�60 ?�")�!�6 / &$0>"6�:F-
$(;% �(*6% '�:�)(= I%$/'"" (5.5) ":", $0?�(6"), *%E�*6)�$$(� 
%;�$FG�$"� +H!J�60 $� $0$�*�6 *%E�*6)�$$(C( %E��+0 &$0>�$"H 
'�:�)(= I%$/'"". � *":% <6(C( ?��!*60):D�6 "$6���* ;"$";0:F-
$9= +H!J�6, (+�*?�>")0HE"= ?(!?"*/% $0 k $0"+(:�� ?�"(�"-
6�6$9# J%�$0:(). 

?(�D!(>"; )*� !(*6%?$9� J%�$0:9 ?( $�)(&�0*60$"H ?(:�&-
$(*6": v1� v2,…,vm. �0;�6";, >6( !:D 60/(C( %?(�D!(>�$"D $� (+D-
&06�:F$( ";�6F >"*:()9� ('�$/" ?(:�&$(*6�=. �(!�:F (?��!�:D�6 
$0"+(:�� !�G�)9= ?:0$ ?(!?"*/" ($0 /(;?:�/69), )/:H>0HE"= 
?��)9� k J%�$0:().  

ij j
j

a x�  � 1 !:D i�{1, …, k}; (5.15) 

xj�{0,1} !:D )*�# j; (5.16) 

min .j j
j

p x ��  (5.17) 

�!�*F ?���;�$$0D xj �0)$0 �!"$"'�, �*:" ?(!?"*/0 $0 /(;?:�/6 j 
)#(!"6 ) ?:0$, " $%:H | ) ?�(6")$(; *:%>0�. �(<6(;% (C�0$">�-
$"� (5.15) 6��+%�6, >6(+9 ?��)9� k J%�$0:() )(G:" ) ?(!?"*/%. 
*:()"� (5.16) *)D&0$( * ?�")�!�$$(= )9G� "$6��?��60'"�= ?�-
��;�$$9# xj. ��:�)0D I%$/'"D (5.17) (?"*9)0�6 *%;;0�$%H *6("-
;(*6F ?(!?"*/". ��&%:F6069 ��G�$"D &0!0>" (5.15)–(5.17) !:D  
�0&:">$9# k !0H6 (�"�$6"� !:D ?�"$D6"D ��G�$"D ( )�:">"$� 
+H!J�60. 
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�0!0>0 (5.15)–(5.17) D):D�6*D &0!0>�= '�:(>"*:�$$(C( :"$�=$(-
C( ?�(C�0;;"�()0$"D. � (+E�; *:%>0� '�:(>"*:�$$(*6F ��G�$"D 
�� :"$�=$(= ��:0/*0'"" $� C0�0$6"�()0$0, ( >�; *)"!�6�:F*6)%�6 
*:�!%HE"= ?�";��. 

"��!�� 5.3. �;��6*D 6�" J%�$0:0 " 6�" /(;?:�/60. � /(;?-
:�/6 1 )#(!D6 J%�$0:9 1 " 2, ) /(;?:�/6 2 | J%�$0:9 1 " 3, ) 
/(;?:�/6 3 | J%�$0:9 2 " 3. �(:�&$(*6" )*�# J%�$0:() �0)$9 
�!"$"'� (vi = 1), '�$0 /0J!(C( /(;?:�/60 60/J� �0)$0 �!"$"'�  
(pj = 1). 
?��!�:"; ;"$";0:F$%H *6(";(*6F ?(!?"*/" $0 )*� 6�" 
J%�$0:0, ?��$�+��C0D %*:()"�; '�:(>"*:�$$(*6", 6. �. �0**;(6-
�"; *((6)�6*6)%HE"= )0�"0$6 &0!0>" (5.15), (5.17) ?�" k = 3:  

1 2 1 3 2 3 1 2 31,  1,   1,  0 1,   min.jx x x x x x x x x x 	  	  	 $ $   �

6*%6*6)"� %*:()"D '�:(>"*:�$$(*6" ?���;�$$9# $�*/(:F/( "&-
;�$D�6 "$6��?��60'"H (C�0$">�$"=. 	0?�";��, ?��)(� (C�0$">�-
$"� 6��+%�6, >6(+9 ?(!?"*/" $0 /(;?:�/69, *(!��J0E"�  
J%�$0: 1, ) *()(/%?$(*6" (+�*?�>")0:" !(*6%? / $�;% $0 )�*F ?�-
�"(!.  �$0:(C">$(  "$6��?��6"�%H6*D  )6(�(�  "  6��6F�  (C�0$"-
>�$"D.  

��G�$"�; !0$$(= &0!0>" D):D�6*D )�/6(� x = (0,5, 0,5, 0,5), 
!0HE"= &$0>�$"� '�:�)(= I%$/'"" (*%;;0�$0D *6(";(*6F ?(!-
?"*/") 1,5. �6( ��G�$"� ;(J$( "$6��?��6"�()06F *:�!%HE"; 
(+�0&(;: /(;?:�/6 1 ?(!?"*9)0�; $0 ?��)(� ?(:%C(!"�, /(;-
?:�/6 2 | $0 )6(�(�, 0 /(;?:�/6 3 | $0 ?(:C(!0 * !(?(:$"6�:F$9; 
%*:()"�; ?(*60)/" J%�$0:0 2 )( )6(�(; ?(:%C(!"", 0 J%�$0:0 3 | 
) ?��)(;. �($D6$(, >6( /(:">�*6)( /(;?:�/6() " /(:">�*6)( J%�-
$0:() ) /0J!(; /(;?:�/6� ;(J$( ?(!(+�06F 60/, >6(+9 !0J� 60-
/0D *(;$"6�:F$0D 6�0/6()/0 !�(+$(C( ��G�$"D +9:0 $�)(&;(J$0. 
�0;�6";, >6( ?�" %>�6� 6��+()0$"D '�:(>"*:�$$(*6" ?���;�$$9# 
!(*6%? /( )*�; J%�$0:0; ;(J�6 (+�*?�>"6F 6(:F/( ?(!?"*/0 $0 
)*� 6�" /(;?:�/60 * &06�060;" 3.  
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�0!0>% (5.15)–(5.17) ;(J$( ?���I(�;%:"�()06F *:�!%HE"; 
(+�0&(;. �0$0 *()(/%?$(*6F ?(!;$(J�*6) S1, …, Sn ;$(J�*6)0  
M = {1, …, k} (M | ;$(J�*6)( $(;��() J%�$0:(), $0 /(6(�9� 
!(:J$0 +96F (I(�;:�$0 ?(!?"*/0, Sj = {i | i�M " J%�$0: i )#(-
!"6 ) /(;?:�/6 j}). �0J!(;% ?(!;$(J�*6)% (/(;?:�/6%) Sj *(?(*-
60):�$0 *6(";(*6F pj. ���+%�6*D $0=6" *"*6�;% ?(!;$(J�*6) 
Sj(1),…,Sj(r) ;"$";0:F$(= *%;;0�$(= *6(";(*6", ?(/�9)0HE%H 
M, 6. �. %!():�6)(�DHE%H %*:()"H  

�
r

t
tjS

1
)(

�

= M. 

4����'��
�� 5.5. �0!0>0 (5.15)–(5.17) NP-6�%!$0. 
<��������0����. �*:" pj = 1 !:D )*�# j, 6( ) ?�")�!�$$(= )9-

G� I(�;%:"�()/� &0!0>0 (5.15)–(5.17) </)")0:�$6$0 &0!0>� ( ;"-
$";0:F$(; ?(/�96"", /(6(�0D NP-?(:$0 [�0?0!";"6�"%, �60=C-
:"', 1985, *. 402–403].  

6)��J!�$"� 5.5 *60)"6 ?(! *(;$�$"� *%E�*6)()0$"� <II�/-
6")$(C( 0:C(�"6;0 ��G�$"D &0!0>" (5.15)–(5.17) ) (+E�; *:%>0�. 

!$0/( ;(J$( ?��!?(:(J"6F, >6( �� %!0*6*D ��G"6F $0 ��0:F$9# 
!0$$9# * ?(;(EFH *60$!0�6$9# ?�(C�0;; '�:(>"*:�$$(C( :"-
$�=$(C( ?�(C�0;;"�()0$"D, 60/ /0/ >"*:( '�:(>"*:�$$9# ?���-
;�$$9# �0)$( >"*:% /(;?:�/6(). 

�*:" /(;?:�/69 ?(?0�$( $� ?���*�/0H6*D, 6( &0!0>0 (5.15)–
(5.17) 6�")"0:F$0 " ;(J�6 +96F ��G�$0 * "*?(:F&()0$"�; *:�-
!%HE�C( 0:C(�"6;0.  

���!?(:(J";, >6( /0J!9= "& ?��)9# k J%�$0:() )#(!"6 ) /0-
/(=-6( /(;?:�/6 () ?�(6")$(; *:%>0� &0!0>0 $�*();�*6$0). �:D 
i�{1, …, k} ?%*6F j(i) | $(;�� /(;?:�/60, )/:H>0HE�C( J%�$0: i 
(<6(6 $(;�� (!$(&$0>$( (?��!�:�$, 60/ /0/ /(;?:�/69 ?(?0�$( $� 
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?���*�/0H6*D). �:D j�{1, …, n} ?(:(J"; Aj = {i | J%�$0: i )#(-
!"6 ) /(;?:�/6 j}.  

�(!C(6()"6�:F$9= G0C. �(:0C0�; I = J = ' ($0 /0J!(; G0C� I 
" J | <6( ;$(J�*6)0 $(;��() J%�$0:() " *((6)�6*6)�$$( /(;-
?:�/6(), /(6(�9� )/:H>�$9 ) ?:0$ ?(!?"*/" !( 6�/%E�C( G0C0). 


+E"= G0C. �*:" {1, , }I k� 3 , 6( &0)��G0�; 0:C(�"6;. � ?�(-

6")$(; *:%>0� *%E�*6)%�6 i 60/(�, >6( 1 $ i $ k " i/I. �9+"�0�; 
$0";�$FG�� 60/(� i " ?(:0C0�; ( ): ,j iI I A� )  :  { ( )}J J j i� ) .  


>�)"!$(, >6( 0:C(�"6; &0/0$>")0�6 �0+(6% $� +(:�� >�; &0 k 
G0C(), ?(*:� >�C( ;$(J�*6)( J %/0&9)0�6, /0/"� /(;?:�/69 *:�-
!%�6 ?(!?"*06F, 0 Bk = � j�J pj | ;"$";0:F$0D *6(";(*6F ?(!?"*-
/", ?(/�9)0HE�= ?��)9� k J%�$0:().  

5.4. �����%' ��7��0%��' 
�:D "$I(�;0'"($$(C( $0?(:$�$"D ;(!�:�= $�(+#(!";( ?(-

;";( )�:">"$ m (>"*:( J%�$0:()) " n (>"*:( /(;?:�/6()) &$06F 
*:�!%HE"� ?0�0;�6�9: 

– +H!J�6 B (!:D ;(!�:" 1); 
– ?(:�&$(*6F vi /0J!(C( J%�$0:0 i; 
– *6(";(*6F pj /0J!(C( /(;?:�/60 j. 

� &0/:H>�$"� *I(�;%:"�%�; (*$()$9� ��&%:F6069. 
5.4.1. �(*6�(�$9 !)� ;(!�:" I(�;"�()0$"D ?:0$0 ?(!?"*/" 

?�" %*:()"", >6( ?(!?"*9)06F*D ;(J$( $� $0 (6!�:F$9� J%�$0:9, 
0 6(:F/( $0 </&(C�$$( &0!0$$9� /(;?:�/69 J%�$0:(). �(;?:�/69, 
)((+E� C()(�D, ;(C%6 ?���*�/06F*D. �(!�:F 1 ;0/*";"&"�%�6 *%;-
;0�$%H ?(:�&$(*6F ?(!?"*0$$9# J%�$0:() ) �0;/0# &0!0$$(C( 
+H!J�60. �(!�:F 2 $0#(!"6 $0"+(:�� !�G�)9= )0�"0$6 ?(!?"*/" 
$0 &0!0$$9= $0+(� J%�$0:(). 
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5.4.2. 
+� �0**;(6��$$9� ;(!�:" ?�")(!D6 / &0!0>0; '�:(>"*-
:�$$(C( :"$�=$(C( ?�(C�0;;"�()0$"D. �(/0&0$(, >6( <6" &0!0>" 
NP-?(:$9. �:�!()06�:F$(, (6*%6*6)%H6 (*$()0$"D ?��!?(:0C06F 
*%E�*6)()0$"� <II�/6")$(C( 0:C(�"6;0 !:D ��G�$"D !0$$9#  
&0!0>.  

5.4.3. �(/0&0$(, >6( ) ;(!�:" 1 !(*606(>$( $0:(J"6F %*:()"� 
'�:(>"*:�$$(*6" $0 n ?���;�$$9#, C!� n | >"*:( /(;?:�/6(). 
� ;(!�:" 2 >"*:( '�:(>"*:�$$9# ?���;�$$9# �0)$( n ?( ?(-
*6�(�$"H. 
6*H!0 *:�!%�6, >6( ) ��0:F$(= *"6%0'"" &0!0>" ;(J-
$( ��G"6F, "*?(:F&%D *60$!0�6$9� *��!*6)0 ($0?�";��, ?0/�6 
LINDO [LINDO, soft]), ?(*/(:F/% >"*:( /(;?:�/6(), /0/ ?�0)":(, 
$�)�:"/(.  

5.4.4. � *:%>0� �*:" /(;?:�/69 ?(?0�$( $� ?���*�/0H6*D, ;(-
!�:" *%E�*6)�$$( %?�(E0H6*D. ���)0D ;(!�:F *)(!"6*D / “&0!0>� 
( �H/&0/�”, /(6(�0D #(�(G( ��G0�6*D ;�6(!(; )�6)�= " C�0$"' 
!0J� ?�" *�0)$"6�:F$( +(:FG(= �0&;��$(*6". �0!0>0, *((6)�6*6-
)%HE0D )6(�(= ;(!�:", ) <6(; *:%>0� <II�/6")$( ��G0�6*D * ?(-
;(EFH ?�(*6(C( 0:C(�"6;0, ?�")�!�$$(C( ) ?. 5.3. 

5.4.5. /0&0$$9= ) ?. 5.2 <II�/6")$9= 0:C(�"6; !:D ��G�$"D 
:"$�=$(= ��:0/*0'"" ?��)(= ;(!�:" (+�& %*:()"= '�:(>"*:�$$(-
*6" ?���;�$$9#) ?�" ?(?0�$( $�?���*�/0HE"#*D /(;?:�/60# 
J%�$0:() !0�6 ��G�$"�, ) /(6(�(; $�'�:(>"*:�$$(� &$0>�$"� 
";��6 $� +(:�� >�; (!$0 ?���;�$$0D. �6( &$0>�$"� ;(J$( "$6��-
?��6"�()06F /0/ ?(!?"*/% *((6)�6*6)%HE�C( /(;?:�/60 $0 >0*6F 
*60$!0�6$(C( *�(/0. 
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#$%!% 6. 9�+���!%���  


!$(= "& &0!0> +"+:"(;�6�"" D):D�6*D "&%>�$"� ;�J6�/*6(-
)9# *)D&�=, ?(<6(;% 6��;"$9 “'"6060” " “'"6"�()0$"�” !(:J$9 
6�0/6()06F*D (!$(&$0>$(. �"606(= (Quotation) ) %&/(; *;9*:� $0-
&9)0�6*D !(*:()$0D )9!��J/0 "& /0/(C(-:"+( 6�/*60, *(?�()(J-
!0�;0D **9:/(= $0 0)6(�0 " (":") "*6(>$"/. ��" <6(; )0J$(, >6( 
'"6"�%�;9= ()*60):�$$9=) 6�/*6 (!$(&$0>$( "!�$6"I"'"�%�6*D 
/0/ )*60):�$$9= (6. �. /0/ >0*6F !�%C(C( 6�/*60). ���;"$ “'"6060” 
) G"�(/(; *;9*:� (&$0>0�6 :H+(� )/:H>�$"� I�0C;�$60 >%J(C( 
6�/*60 ) 0)6(�*/"= 6�/*6. � /0>�*6)� *"$($";() "*?(:F&%H6*D 
*:()0 “��;"$"*'�$'"D”, “0::H&"D”, “&0";*6)()0$"�”, “?(!6�/*6”, 
“*6":"&0'"D”, “?0�(!"D”. 


*$()$0D '�:F '"6"�()0$"D | ?�(D):�$"� "$6�::�/6%0:F$(= 
>�*6$(*6" ?( (6$(G�$"H / "!�D;, /(6(�9� �0$�� )9*/0&0:"  
!�%C"� 0)6(�9, 0 $� *(&!0$"� % >"606�:D ?��!*60):�$"D, >6( 0)6(-
�9 �0+(69 ?(*:%J":" (�"C"$0:F$9; ?��)("*6(>$"/(; <6"# "!�=. 
�"6"�()0$"� ?��!*60):D�6 *(+(= ?�"&$0$"� 0)6(�0, C(!0, $0&)0-
$"D " ;�*60 "&!0$"D "*6(>$"/0 (J%�$0:, /$"C0 ":" !�%C(� "&!0-
$"�), "*?(:F&()0$$(C( ) (?%+:"/()0$$(= �0+(6�. �0/(� '"6"�()0-
$"� ;(J$( *>"606F ;��(= "*?(:F&()0$"D " ):"D$"D '"6"�()0$$(= 
�0+(69. ���9 '"6"�()0$"D )9>"*:DH6*D !:D (6!�:F$(= *606F" 
(/0/ >0*6( ($0 '"6"�%�6*D); 0)6(�0 ((+E�� >"*:( '"6"�()0$"=  
":" *��!$�� >"*:( '"6"�()0$"= ) �0*>�6� $0 *606FH); J%�$0:0 
(";?0/6-I0/6(� J%�$0:0 ":" *��!$�� >"*:( '"6"�()0$"= (?%+:"-
/()0$$9# ) J%�$0:� *606�=). 

�(>$��, '"6"�()0$"� ?��!*60):D�6 *(+(= *(/�0E�$$(� +%/)�$-
$(-'"I�()(� )9�0J�$"� ($0?�";��, [ABC, 2011]), )/:H>�$$(� ) 
*6�%/6%�% 6)(�>�*/(= �0+(69, /(6(�(� (+(&$0>0�6 &0?"*F ) �0&!�-
:� +"+:"(C�0I">�*/"# **9:(/ �0+(69 * '�:FH ?�"&$0$"D )0J$(-
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*6" �0+(69 !�%C"# 0)6(�() !:D (+*%J!0�;(= 6�;9 ) 6(; ;�*6�, 
C!� ?(D):D�6*D '"6"�()0$"�. 
+9>$(� *(>�60$"� '"6"�()0$"D ) 
6�/*6� " +"+:"(C�0I">�*/(= &0?"*" *(*60):D�6 6(, >6( ?�"$D6( 
$0&9)06F '"6"�()0$"�; (+"+:"(C�0I">�*/"� &0?"*" 60/()9; $� 
D):DH6*D). 

� $0%>$(= :"6��06%�� !(*:()$(� '"6"�()0$"� 6�/*60 ?�"$D6( 
!:D ?���!0>" ;9*:" 0)6(�0 +�& "*/0J�$"=. ��" %*:()"" (I(�;-
:�$"D C�0$"' '"6069 " **9:/" $0 "*6(>$"/ '"6"�()0$"� $� D):D-
�6*D ?:0C"06(;. �)6(�*/"� ?�0)0 $0 *(!��J0$"� '"6069 ?�"$0!-
:�J06 0)6(�% '"6069, ?(<6(;% >�:()�/, /(6(�9= ?%+:"/%�6 '"60-
6%, $� $�*�6 (6)�6*6)�$$(*6" &0 �� *(!��J0$"�. �&:"G$�� '"6"�(-
)0$"� $0&9)0�6*D ()��/)(6"$C(;. 

�(�;9 '"6"�()0$"D, /0/ ?�0)":(, *((6)�6*6)%H6 (!$(= "& (+-
E�?�"$D69# *"*6�; '"6"�()0$"D 6"?0 C0�)0�!*/(=, APA " !�%-
C"#, ?(*/(:F/% "# *"$60/*">�*/"� %*:()$9� (+(&$0>�$"D #(�(G( 
"&)�*6$9 " ?($D6$9 >"606�:H. �(*/(:F/% /0J!0D *"*6�;0 '"6"-
�()0$"D ";��6 ?��";%E�*6)0 " $�!(*606/" ) (6$(G�$"" *)(�= 
"$I(�;06")$(*6" (+�& *(&!0$"D *:"G/(; +(:FG"# �0&�9)()), �� 
*:�!%�6 )9+"�06F ) *((6)�6*6)"" * ?(6��+$(*6D;" *(&!0)0�;(= 
?%+:"/0'"". ��!0/6(�9 >0*6( %/0&9)0H6, /0/(= *"*6�;(= '"6"�(-
)0$"D :%>G� ?(:F&()06F*D. 

�0/ ?�0)":(, +"+:"(C�0I"" " "$9� /(;?":D'"" **9:(/ ) )"!� 
*?"*/0 $� *>"60H6*D '"6"�()0$"�;, ?(*/(:F/% ($" $� *((6)�6*6-
)%H6 "*6"$$(;% 6(:/()0$"H 6��;"$0: “…?��!$0;���$$(� ?�"-
&$0$"� 0)6(�(; ?�"(�"6�60 >F"#-6( "!�=”. 


+*%!"; )0J$9= )(?�(*: “�6( (&$0>0�6 '"6"�()0$"�?” �()��-
;�$$0D ?�0/6">�*/0D +"+:"(;�6�"D *(+"�0�6 !0$$9� ( /(:">�*6)� 
**9:(/, (+�0+069)0�6 "# " ?(:%>0�6 *606"*6">�*/"� ��&%:F6069. 
6)��J!0�6*D, >6( ?(:%>�$$9� ��&%:F6069 “(+��/6")$9”. ��" 
<6(; $� %>"69)0�6*D, >6( ?�('�** “0)6(� A '"6"�%�6 �0+(6% 0)6(-
�0 B” D):D�6*D *%C%+( *%+��/6")$9;.  
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�)6(� �0+(69 [Cozzens, 1989] �0**;06�")0�6 '"6"�()0$"� /0/ 
��&%:F606 )&0";(!�=*6)"D !)%# ?�('�**(), :�J0E"# ) (*$()� )9-
?(:$�$"D $0%>$(= ?%+:"/0'"", ?��)9= "& /(6(�9# ?��!*60):D�6 
*(+(= *"*6�;% “)(&$0C�0J!�$"D”, )6(�(= | “�"6(�">�*/%H” *"*-
6�;%. �"6"�()0$"�, )9?(:$�$$(� ) ?��)(; ?�('�**�, (+9>$( ?(!-
6)��J!0�6, >6( '"6"�%HE0D *606FD ";��6 “"$6�::�/6%0:F$9= 
!(:C” ?���! '"6"�%�;(= *606F�=. �"6"�()0$"�, )9?(:$�$$(� )( 
)6(�(; ?�('�**�, (&$0>0�6 **9:/% $0 *606FH, /(6(�0D (+�D*$D�6 
(?��!�:�$$9= ��&%:F606, )(&;(J$( )((+E� $� D):D�6*D ��&%:F60-
6(; '"6"�%�;(C( 0)6(�0. �0/"� �"6(�">�*/"� **9:/" D):DH6*D 
;�6(!(; $0%>$(C( (+E�$"D, 0 $� %*60$():�$"D "$6�::�/6%0:F$(= 
"��0�#"". � (?��!�:�$$9# *:%>0D# '"6"�()0$"� ;(J�6 ";�6F (+0 
&$0>�$"D.  

� �0+(6� [Cozzens, 1989] %6)��J!0�6*D, >6( +(:FG"$*6)( **9-
:(/ D):DH6*D �"6(�">�*/";", >6( ?(!6)��J!0�6*D ) ?%+:"/0'"D# 
?( ;06�;06"/�. �0/, ) +0&� !0$$9# '"6"�()0$"D ;06�;06">�*/"# 
(+&(�() ?(>6" 30 % **9:(/ !0$9 $0 /$"C", 0 $� $0 "**:�!()06�:F-
*/"� *606F" ) J%�$0:0#. �6( *)"!�6�:F*6)%�6 ( 6(;, >6( ) (6:">"� 
(6 *"*6�;9 “)(&$0C�0J!�$"D”, C!� ?�(*:�J")0�6*D 6�$!�$'"D 
**9:06F*D $0 J%�$0:9, *(!��J0E"� ?:(!(6)(�$9� "!�", )9+(� 
*606F", $0 /(6(�%H $%J$( *(*:06F*D �"6(�">�*/", &0)"*"6 (6 ;$(-
C"# I0/6(�(), $0?�";�� (6 0)6(�"6�60 '"6"�%�;(C( 0)6(�0 ":" (6 
)&0";((6$(G�$"= '"6"�%HE�C( " '"6"�%�;(C( 0)6(�(). �:�!%�6 
60/J� ?(;$"6F, >6( *%E�*6)%H6 **9:/", ?��!%?��J!0HE"� ( $�-
/(���/6$9# ��&%:F6060# ":" �0**%J!�$"D#. 

�(>�;% "&%>0H6 '"6"�()0$"�? ���!*6)(; "&;���$"D '"6"�(-
)0$"= ;(J�6 +96F ?�(*6(= ?(!*>�6 /(:">�*6)0 '"6"�()0$"=, ?(-
:%>�$$9# 0)6(�(;, ?%+:"/0'"�= ":" J%�$0:(; ) 6�>�$"� &0!0$-
$(C( ?��"(!0 )��;�$", " ($ ;(J�6 +96F <II�/6")$9; "$*6�%;�$-
6(; !:D *�0)$�$"D ?�(!%/6")$(*6" " )&0";(!�=*6)"D "**:�!()0-
$"= ;�J!% 0)6(�0;", (�C0$"&0'"D;" ":" *6�0$0;" [Andres, 2009]. 
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�( $(;"$0:% '"6"�()0$"D 6�0/6%H6*D /0/ ?(:(J"6�:F$9� ?�"-
&$0$"D )/:0!0, *!�:0$$(C( '"6"�%�;9; 0)6(�(; ":" �0+(6(=, ?(-
<6(;% >�; +(:FG� /(:">�*6)( '"6"�()0$"= 0)6(�0, �0+(69 ":" 
J%�$0:0, 6�; +(:FG� "# ?�"&$0$"�. �/6 '"6"�()0$"D ?(!�0&%;�-
)0�6 J�:0$"� 0)6(�0(()) )/:H>"6F !0$$%H **9:/% ) *606FH " !0�6 
*)�!�$"D ( #0�0/6��"*6"/0# " $0%>$(; ):"D$"". �0/6 '"6"�()0-
$"D "**:�!()0$"D (/0&9)0�6 60/J� ):"D$"� $0 *)D&F '"6"�%�;(= " 
'"6"�%HE�= *606�=, $0?�";�� ?�")(!D !()(!9 ?�(6") ��&%:F60-
6() '"6"�%�;(= �0+(69. �0/"; (+�0&(;, 0$0:"& '"6"�()0$"D >0*-
6( "*?(:F&%�6*D !:D ?(:%>�$"D "$I(�;0'"" (6$(*"6�:F$( )(&!�=-
*6)"D " $0"+(:�� >0*6( | /0>�*6)0, *)D&0$$(C( * 0)6(�(;, ?%+:"-
/0'"�= ":" *6�0$(=. ��; $� ;�$�� /0>�*6)( ?%+:"/0'"", $0?�"-
;��, !(:J$( (?��!�:D6F*D $� 6(:F/( ?( >"*:% �� '"6"�()0$"D, $( 
" ?( ��&%:F6060; !�%C"# 0$0:"&(). 

�('"(:(C"D '"6"�()0$"D D):D�6*D *:(J$(= 6�;(=, /(6(�0D *�-
C(!$D $0#(!"6*D )$� (+:0*6" $0G"# "$6���*(). ��; $� ;�$�� !0J� 
+�C:(� (+*%J!�$"� ?(/0&9)0�6, >6( &$0>�$"� '"6"�()0$"D $� D)-
:D�6*D ?�(*69; " >6( *606"*6"/0 $0 (*$()� '"6"�()0$"D $� D):D-
�6*D “(+��/6")$(=”, /0/ %6)��J!0H6 �� *6(�($$"/". `(�(G( "&-
)�*6$( /�9:06(� )9�0J�$"�: “�*6F 6�" �0&$()"!$(*6" :J": :(JF, 
C$%*$0D :(JF " *606"*6"/0”, /(6(�(� ?�"?"*9)0�6*D 0$C:"=*/(;% 
?"*06�:H " C(*%!0�*6)�$$(;% !�D6�:H, ?��;F��-;"$"*6�% ��:"-
/(+�"60$"" (6 ?0�6"" /($*��)06(�() (1874|1880) �. �"&�0<:". 

!$0/( ) �C( �0+(60# " )9*/0&9)0$"D# 60/0D I�0&0 $� (+$0�%J�$0 
[�/0!�;"/, *:()0�", a]. �6(6 I0/6 /�0*$(��>")( C()(�"6 *0; &0 
*�+D. 

6.1. �%�&��� ��+���!%��� 
	0%>$(� '"6"�()0$"� ?��!*60):D�6 *(+(= ?�('�**, * ?(;(EFH 

/(6(�(C( )9)(!9 ?��!G�*6)%HE"# %>�$9# "*?(:F&%H6*D !:D 
(+(*$()0$"D '�:�=, ?(:(J�$"= ":" </*?��";�$60:F$9# ?�('�!%�. 
�0/ ?�0)":(, 60/(� '"6"�()0$"� %*60$0):")0�6 (+E"� �0;/" ):"-
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D$"D " %;($0*6�(�$"� "**:�!()0$"D, (*(+�$$( ) &0)"*";(*6" (6 
6(C(, “>0*6FH /0/(= $0%/" ($( D):D�6*D”, 0 60/J� ?(;(C0�6 (?��-
!�:"6F, /6( "& /(::�C ;(J�6 (":" !(:J�$) ?�()(!"6F ��'�$&"�(-
)0$"�. � �*6�*6)�$$9# $0%/0# $(�;(= '"6"�()0$"D D):D�6*D 
**9:/0 $0 ?��!G�*6)%HE�� 0)6(�"6�6$(� $0%>$(� *(C:0*"�, * ?(-
;(EFH '"6"�()0$"D ":" +�& $�C(. 	0?�";��, *606FD * '"6"�()0-
$"�; F = ma (+9>$( $� )/:H>0�6 (I"'"0:F$(C( '"6"�()0$"D 
�. 	FH6($0, #(6D <6( " ?(!�0&%;�)0�6*D.  

�%+:"/%D ��&%:F6069 *)(�C( "**:�!()0$"D, 0)6(� )/:H>0�6 ) 
*606FH **9:/" $0 �0+(69 !�%C"# 0)6(�(), ";�HE"� (6$(G�$"� / 
�C( ?%+:"/0'"". �6" **9:/" )9D):DH6 *)D&F ;�J!% 0)6(�0;", 
C�%??0;" "**:�!()06�:�=, 6�;0;" "**:�!()0$"= ":" *6�0$0;". 
�(:�� 6(C(, )(&!�=*6)"� " &$0>";(*6F, (/0&9)0�;9� 0)6(�0;", "*-
*:�!()0$"D;" ":" J%�$0:0;" $0 $0%>$(� *((+E�*6)(, ;(C%6 +96F 
"&;���$9 * ?(;(EFH 0$0:"&0 '"6"�()0$"D.  

	�(+#(!";( �0&:">06F '"6"�()0$"� " **9:/". 	�*;(6�D $0 6( 
>6( <6" 6��;"$9 "*?(:F&%H6*D /0/ )&0";(&0;�$D�;9�, /0J!9= "& 
$"# ?��!*60):D�6 �0&:">$%H 6(>/% &��$"D ) '"6"�%HE�= ":" '"-
6"�%�;(= ?��*?�/6")�. �*9:/0 !�:0�6*D ) '"6"�%HE�; !(/%;�$6� 
" ?��!*60):D�6 *(+(= ?�"&$0$"� !�%C(C( "**:�!()0$"D. �"6"�(-
)0$"� ?��!*60):D�6 *(+(= ?�"&$0$"�, ?(:%>�$$(� '"6"�%�;9; 
!(/%;�$6(;. � (+E�; *:%>0� '"6"�%�;9� !(/%;�$69 D):DH6*D 
+(:�� *60�9;" ?( *�0)$�$"H * '"6"�%HE"; !(/%;�$6(;, (!$0/( 
) $�/(6(�9# *:%>0D# **9:/" ;(C%6 !�:06F*D $0 !(/%;�$69, /(6(-
�9� ?%+:"/%H6*D (!$()��;�$$( ":" /(6(�9� 6(:F/( !(:J$9 +96F 
(?%+:"/()0$9. �0/"; (+�0&(;, I0/6 "*6(>$"/0 ":" (+��/60 '"6"-
�()0$"D ?(!�0&%;�)0�6 *)D&F ;�J!% !)%;D "**:�!()0$"D;". ��; 
$� ;�$��, <60 *)D&F 60/J� )():�/0�6 !�%C"� **9:/", !0$$9� ) '"-
6"�%�;(; !(/%;�$6�, 60/ /0/ ($" +%!%6 ?��!*60):D6F (*$()% "*-
*:�!()0$"=, $0 /(6(�(= +0&"�%�6*D 6��6FD ?%+:"/0'"D. �:�!()0-
6�:F$(, 0$0:"& '"6"�()0$"D ?��!?(:0C0�6 "**:�!()0$"� <6"# 
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*:(J$9# *)D&�= ;�J!% ?%+:"/0'"D;", /(6(�9� *)D&0$9 **9:/(= 
":" '"6"�()0$"�;. 

�$0:"& '"6"�()0$"D (Citation analysis) ?��!*60):D�6 *(+(= $0-
+(� ;�6(!() " "$*6�%;�$6() !:D )9D):�$"D *)D&�= ;�J!% 0)6(�0-
;" ":" J%�$0:0;", 0 60/J� !:D "&%>�$"D "**:�!()06�:F*/"# *�-
6�=. �&%>�$"� >0*6(6 '"6"�()0$"D $0%>$9# �0+(6 $�(+#(!";( !:D 
?($";0$"D )&0";(*)D&�= ;�J!% $";" [��$F/()0, �H6H$$"/, 
2001]. �0$$9� ( '"6"�()0$"" *:%J06 (*$()(= !:D )9>"*:�$"D 
+"+:"(;�6�">�*/"# ;�6�"/ ("$!�/*() " ";?0/6-I0/6(�()). ��; $� 
;�$�� ��&%:F6069 0$0:"&0 $� ��/(;�$!%�6*D "*?(:F&()06F ) /0>�-
*6)� �!"$*6)�$$(C( (0+*(:H6$(C() /�"6��"D !:D *%J!�$"D ( )0J-
$(*6" ?%+:"/0'"". 

/0&06�:" '"6"�()0$"D ?(&)(:DH6 ?(*6�("6F "��0�#"H  
'"6"�()0$"D, 6. �. (?��!�:"6F, /0/"� +(:�� ?(&!$"� !(/%;�$69 
'"6"�%H6 �0$$"� !(/%;�$69. ���)9;" %/0&06�:D;" '"6"�()0$"D 
+9:" ?�0)()9� *?�0)(>$"/" Shepard (1873 C.). �"($��(; ) (+:0*-
6" "$!�/*"�()0$"D '"6"�()0$"D ?�"&$0$ �. �0�I":! (Eugene 
Garfield). � 1960 C. ) �$*6"6%6� $0%>$(= "$I(�;0'"" (ISI) ?(! �C( 
�%/()(!*6)(; +9: *(&!0$ ?��)9= %/0&06�:F '"6"�()0$"D !:D  
*606�=, (?%+:"/()0$$9# ) $0%>$9# J%�$0:0#. �$0>0:0 +9:  
?(!C(6():�$ /0&06�:F $0%>$(C( '"6"�()0$"D (SCI), ?(&!$�� 
/0&06�:F '"6"�()0$"D ) (+E�*6)�$$9# $0%/0# (SSCI), &06�;  
/0&06�:F '"6"�()0$"D ) "*/%**6)� " C%;0$"60�$9# $0%/0# 
(AHCI). 
*$()$9;" ?(*60)E"/0;" %*:%C ?( ?��!(*60):�$"H "$-
I(�;0'"" ( $0%>$(; '"6"�()0$"" *�C(!$D D):DH6*D ”Thomson 
Scientific” " “Elsevier”. �(*6%? / %/0&06�:H '"6"�()0$"D ISI, /�(-
;� J%�$0:0 " /(;?0/6-!"*/(), )(&;(J�$ ?( ��6" >���& *0=6  
Web of Science, /(6(�9=, ) *)(H (>���!F, )#(!"6 ) C�%??% +0& !0$-
$9# Web of Knowledge (WoK). � "&!06�:F*6)� “Elsevier” +9: �0&-
�0+(60$ "$*6�%;�$6 Scopus, &06�; ?(D)":*D *�6�)(= "$*6�%;�$6 
Scirus. 
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�%E�*6)%HE"� "$*6�%;�$69 !:D 0$0:"&0 '"6"�()0$"D ?��!:0-
C0H6 �0&:">$9� *?(*(+9 !(*6%?0 / +"+:"(C�0I">�*/"; �� " �0&-
$9;" *?(*(+0;" ?��!(*60):DH6 ��&%:F6069. CiteSeerX C�$��"�%�6 
��&%:F6069 '"6"�()0$"D ?( :"6��06%�� ) (+:0*6" )9>"*:"6�:F$(= 
6�#$"/" " "$I(�;06"/"; RePec (+�*?�>")0�6 0$0:"6">�*/"= *��-
)"* ?( '"6"�()0$"H !:D </($(;"/"; Google Scholar (GS) 60/J� 
";��6 I%$/'"H 0$0:"&0 '"6"�()0$"D. �0J!9= "& <6"# ?�(!%/6() 
?��!(*60):D�6 %/0&06�:F '"6"�()0$"D ;�J!% ?%+:"/0'"D;" " ;�-
#0$"&;, ?(&)(:DHE"= %*60$()"6F, /0/(= !(/%;�$6 '"6"�%�6 !�%-
C(= !(/%;�$6. �0&)"6"� ;�6(!"/" 0$0:"&0 '"6"�()0$"D ?�")�:( / 
*(&!0$"H 0)6(;06"&"�()0$$9# %/0&06�:�= '"6"�()0$"D * (6/�9-
69; !(*6%?(;. ���)(= 60/(= *"*6�;(= *60:0 CiteSeer (*�C(!$D $0-
&9)0�6*D CiteSeerX); * �� ?(;(EFH ) 1997 C. �0&�0+(60$ ?��)9= 
0)6(;06"&"�()0$$9= %/0&06�:F '"6"�()0$"D SCI. �*/(�� +9:0 
�0&�0+(60$0 Cora ($�!0)$( )(&�(J!�$$0D /0/ Rexa), &06�; ?(*:�-
!()0: GS. �6" 0)6(;06"&"�()0$$9� *"*6�;9 $� "!�0:F$( )9?(:-
$DH6 "&):�>�$"� '"6"�()0$"D " �C( C�%??"�()0$"�. � (+E�; *:%-
>0� ?�("*#(!"6 $� +(:�� 8 % (G"+(/. �:D ?(:%>�$"D !(*6()��$(-
C( ��&%:F6060 6��+%�6*D ?�()�!�$"� 6E06�:F$(C( *606"*6">�*/(C( 
0$0:"&0. �!�*F %;�*6$( (6;�6"6F, >6( SCI &0D):D�6 ( *(&!0$"" 0)-
6(;06"&"�()0$$(C( %/0&06�:D '"6"�()0$"D * (!"$0/()9; %�()$�; 
(G"+(/ /0/ !:D $()9#, 60/ " !:D *60�9# ?%+:"/0'"=. �& *()��-
;�$$9# "$*6�%;�$6() $0&()�; SciVal (6 “Elsevier”. �6( /(;?:�/* 
)�+-*��!*6), /(6(�9= (*%E�*6):D�6 0$0:"& " !0�6 ('�$/% ��&%:F-
606() "**:�!()0$"= ?( )*�; (6�0*:D; $0%/" $0 (*$()� "$I(�;0-
'"", ";�HE�=*D ) +0&0# !0$$9# <6(C( "&!06�:F*6)0. � ?(;(EFH 
SciVal ;(J$( (?6";"&"�()06F ):(J�$"� *��!*6), (?��!�:D6F $0-
?�0):�$"D "**:�!()06�:F*/(= �0+(69, ('�$")06F )0�"0$69 ?�" 
)9+(�� ?��*($0:0 " ?0�6$��().  

�"6"�()0$"� D):D�6*D )0J$(= $(�;(= ?()�!�$"D ) $0%>$(; 
(+E�*6)�, 0 **9:/" ;(J$( �0**;06�")06F /0/ *��!*6)( $0%>$(= 
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/(;;%$"/0'"". �. �0�I":! *>"60�6, >6( '"6"�()0$"� | <6( *"*-
6�;0 $0C�0!, �0&;�$$0D ;($�60, /(6(�(= %>�$9� �0*?:0>")0H6*D * 
/(::�C0;". 
6*%6*6)"� **9:(/ $0 "*6(>$"/", "*?(:F&%�;9� ) �0-
+(6�, D):D�6*D (!$(= "& I(�; ?:0C"060.  

6.2. �%0���+���!%��� 
�0;('"6"�()0$"� (��) D):D�6*D (+E�= ?�0/6"/(=, /(C!0 0)6(-

�9 '"6"�%H6 *)(H *(+*6)�$$%H ?��!9!%E%H �0+(6%. 
$( )(&-
$"/0�6 )*D/"= �0&, /(C!0 C�%??0 *(0)6(�() '"6"�%HE�= *606F"  
'"6"�%�6 *606F", ) 0)6(�*/"= /(::�/6") /(6(�9# )#(!"6 /0/  
;"$";%; (!"$ 0)6(� "& C�%??9 *(0)6(�(). � !0$$9;", (6$(*D-
E";"*D / ��, $�(+#(!";( (+�0E06F*D * (*6(�(J$(*6FH, ?(-
*/(:F/% $0 $0!�J$(*6F <6(C( 0$0:"&0 ;(C%6 ?():"D6F (!$(I0-
;":F'9, ", *:�!()06�:F$(, ?(/0&06�:F �� +%!�6 "*/0J�$. �0/J� 
$0 !0$$9� ( �� ;(C%6 ?():"D6F )0�"0$69 $0?"*0$"D ":" $�?�0-
)":F$(C( $0?"*0$"D I0;":"" 0)6(�0, >6( ?�")(!"6 / $��0*?(&$0-
)0�;(*6" ��. 

� :"6��06%�� (6*%6*6)%�6 *(C:0*"� (6$(*"6�:F$( �(:" �� 0)-
6(�0. 	�/(6(�9� 0)6(�9 *>"60H6, >6( �� D):D�6*D ?(6�$'"0:F-
$9; *��!*6)(; "*/%**6)�$$(C( �0&!%)0$"D %�()$�= '"6"�()0$"D 
", *:�!()06�:F$(, *(+*6)�$$(= ��?%60'"" ) $0%>$(; *((+E�*6)�. 
��%C"� �0**;06�")0H6 �� /0/ �*6�*6)�$$%H >0*6F $0%>$(C( (+-
E�$"D " !(/0&9)0H6, >6( ?(:$(� (6*%6*6)"� �� ) 6�>�$"� !:"-
6�:F$(C( ?��"(!0 )��;�$" !(:J$( �0**;06�")06F*D /0/ ?06(:(C"-
>�*/(� D):�$"� [Glanzel, 2004]. 


+(*$()0$"� �(:" �� ) $0%>$(= :"6��06%�� !0$( ) �0+(6� 
[Van Raan, 2008], C:0)$0D "!�D /(6(�(= &0/:H>0�6*D ) 6(;, >6( �� 
";�H6 �0&:">$%H �(:F " I%$/'"H ) *((6)�6*6)"" * !)%;D 6"?0;" 
"**:�!()06�:F*/"# C�%?? | )9*(/(<II�/6")$9;" " $"&/(<II�/-
6")$9;".  

�0:�� +%!�; "*?(:F&()06F 6��;"$ “$0/(?:�$$(� ?��";%E�*6-
)(” (	�), /(6(�9= (6$(*"6*D / “<II�/6% �06I�D” (*;. *?�0)/%). 
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��";�$"6�:F$( / $0*6(DE�;% *:%>0H !0$$0D /($'�?'"D ?��!?(-
:0C0�6, >6( /�%?$9� "**:�!()06�:F*/"� C�%??9 ?(:%>0H6 $� 6(:F-
/( +(:FG� **9:(/, $( " !(?(:$"6�:F$9� **9:/", &0)"*DE"� (6 
	�. �"6"�()0$"� �0+(6 ) $"&/(<II�/6")$9# C�%??0# ) +(:FG�= 
*6�?�$" &0)"*"6 (6 	�. �$9;" *:()0;", >�; +(:FG� /(:">�*6)( 
?%+:"/0'"= ) C�%??�, 6�; +(:FG� <6" ?%+:"/0'"" ?�(!)"C0H6*D " 
6�; ;�$FG� +%!�6 *606�=, /(6(�9� $� '"6"�%H6*D. �:�!()06�:F$(, 
)9*(/(<II�/6")$9� "**:�!()06�:F*/"� C�%??9 $� $%J!0H6*D )( 
)$%6��$$�; *6";%:"�()0$"" ��, 6(C!0 /0/ 0)6(�9 ) $"&/(<II�/-
6")$9# C�%??0# )9$%J!�$9 ?((E�D6F ��. �0/"; (+�0&(;, 6"? 
"**:�!()06�:F*/(= C�%??9 ):"D�6 $0 ;�#0$"&; )$%6��$$�= *6"-
;%:D'"" ��.  

�(�%!)%. ���;"$ “<II�/6 �06I�D”, ":" <II�/6 “$0/(?:�$$(C( 
?��";%E�*6)0”, ?�";�$D�6*D !:D (+(&$0>�$"D *"6%0'"", ) /(6(�(= 
“+(C069= *60$()"6*D +(C0>�, 0 +�!$9= | +�!$��”. �0$$9= 6��;"$ ) 
1968 C. ))�: *('"(:(C �. ���6($ [���6($, 1968; Merton, 1988] ?( 0$0-
:(C"" * +"+:�=*/"; 6�/*6(; "& �)0$C�:"D (6 �06I�D: “…)*D/(;% 
";�HE�;% !0*6*D " ?�"%;$(J"6*D…” [�06I�=, 25:29]. �:�!%�6 (6-
;�6"6F, >6( ?(!(+$9� )9*/0&9)0$"D ";�H6*D " ) !�%C"# �)0$C�:"D#: 
“…/6( ";��6, 6(;% !0$( +%!�6…” [�0�/, 4:25], “…)*D/(;% ";�HE�-
;% !0$( +%!�6…” [�%/0, 19:26]. 

�0$$9= I�$(;�$ ?�(D):D�6*D, )(-?��)9#, ) 6(;, >6( "&)�*6$9� 
%>�$9� ?(:%>0H6 !(?(:$"6�:F$(� ?�"&$0$"� &0 *>�6 “$0/(?:�$$(C( 
?��";%E�*6)0”, )(-)6(�9#, �0+(60, ?(:%>")G0D ?�"&$0$"�, ?��-
)�0E0�6*D ) “?��'�!�$6$9= 6�/*6”, )(*?�"$";0�;9= $� * 6(>/" &��-
$"D �C( *(!��J0$"D, 0 * 6(>/" &��$"D �C( /($*6"6%"�()0$$(C( “&$0-
>�$"D” [���6($, 1968]. �;��6*D ;$(C( +�**?(�$9# ?�";��() ?�(D)-
:�$"D <II�/60 �06I�D ) ;06�;06"/�, C!� /0/0D-:"+( /($'�?'"D �0&-
�0+069)0�6*D (!$"; ;06�;06"/(; (>6( #(�(G( (6�0J�$( ) *((6)�6*6-
)%HE"# ?%+:"/0'"D#), $( ?�"?"*9)0�6*D +(:�� ?(&!$"; �0+(60; 
(;(J�6 +96F, !0J� &$0>"6�:F$( +(:�� ?(&!$";) +(:�� "&)�*6$(C( ;0-
6�;06"/0, /(6(�9= �0+(60: $0! $�=. 	0?�";��, ?($D6"� *:(J$(*6" 
�. �(:;(C(�()0 [Wikipedia]. 

	�*;(6�D $0 6( >6( ) !0$$(; �0&!�:� �0**;06�")0:(*F �� 0)-
6(�0, "&:(J�$$(� )9G� ;(J�6 +96F �0*?�(*6�0$�$(, $0?�";��, " 
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$0 J%�$0:9. � �0+(6� [Van Raan, 2008] (6;�>0�6*D *#(!*6)( ) 
C�%??"�()0$"" �� " %6)��J!0�6*D, >6( !(:D �� ;�$FG� !:D 6�# 
J%�$0:(), /(6(�9� ";�H6 +(:FG"= ";?0/6-I0/6(�. 

�$0:"& %�()$D �� *60$()"6*D *?�'"0:F$(= 6�;(=, ?��!-
*60):DHE�= "$6���* +:0C(!0�D ):"D$"H, /(6(�(� ;(C%6 (/0&9)06F 
�� $0 $�/(6(�9� +"+:"(;�6�">�*/"� ?(/0&06�:". �"�(/(� "*-
?(:F&()0$"� ��, $�*(;$�$$(, ):"D�6 $0 ��=6"$C %>�$9#, "**:�!(-
)06�:F*/"# C�%??, J%�$0:() " $0%>$9# !"*'"?:"$.  

6.3. ���0' ��+���!%��'  

!$(= "& &0/($(;��$(*6�=, /(6(�%H �. ��0=* [Price, 1963] %*-

60$()": ) ?()�!�$"" $0%/", D):D�6*D “%*60��)0$"� $0%>$(= :"6�-
�06%�9”, 6. �. *$"J�$"� *( )��;�$�; >0*6(69 "*?(:F&()0$"D !(-
/%;�$6(). �(C!0 !(/%;�$6 ?���*60�6 '"6"�()06F*D, ($ *>"60�6*D 
“%*60��)G";”. �(&;(J$(, +(:FG0D >0*6F !(/%;�$6() $"/(C!0 $� 
+%!�6 '"6"�()06F*D, ) 6( )��;D /0/ $0 !�%C"� +%!%6 !�:06F*D 
**9:/" *�0&% ?(*:� ?%+:"/0'"", !( 6(C( /0/ ($" %*60��H6. �0/J� 
)(&;(J$(, >6( $�/(6(�9� !(/%;�$69 +%!%6 (*60)06F*D $�'"6"�(-
)0$$9;" ":" ��!/( '"6"�%�;9;" ) C(!9 *�0&% ?(*:� "# (?%+:"-
/()0$"D, $( )?(*:�!*6)"" *60$%6 ?�"&$0$$9;". �6( ;(J�6 ?�(-
"&(=6" )*:�!*6)"� 6(C(, >6( *( )��;�$�; )*� +(:FG� "**:�!()06�-
:�= +%!%6 (*)�!(;:�$9 ( '�$$(*6" !(/%;�$60 ", *:�!()06�:F$(, 
>"*:( '"6"�()0$"= +%!�6 %)�:">")06F*D.  

� (6$(G�$"" %*60��)0$"D :"6��06%�9 ) 0$0:"&� '"6"�()0$"D 
?��!?(:0C0�6*D %>"69)06F “)(&�0*6 '"6"�()0$"=”. 
$ )9>"*:D�6-
*D ?( C(!% '"6"�()0$"D ) *�0)$�$"" * C(!(; (?%+:"/()0$"D !(/%-
;�$60. �0*?��!�:�$"� )(&�0*60 '"6"�()0$"= ?��!*60):D�6 *(+(= 
?�(*6(= 0$0:"&, /(6(�9= ?(/0&9)0�6, /0/ **9:/", *!�:0$$9� $0 
*606F", �0*?��!�:DH6*D ?( )��;�$". �0/J� &$0>";9; ?( (6$(G�-
$"H /( )��;�$" ?0�0;�6�(; D):D�6*D “?(/0&06�:F (?��06")$(-
*6"”, 60/ /0/ ($ (*$()0$ $0 **9:/0#, *!�:0$$9# ) ?��)9= C(! ?(-
*:� ?%+:"/0'"" *606F".  



 110

� �0+(6� [Glanzel, 2004] )9?(:$�$( (+G"�$(� +"+:"(;�6�"-
>�*/(� "**:�!()0$"� !(/%;�$6(), ?�("$!�/*"�()0$$9# ) �� WoS 
* 1992 ?( 2001 CC. ��0)$")0D <)(:H'"H �� " *6(�($$"# '"6"-
�()0$"= (*!�:0$$9# !�%C";" 0)6(�0;") )( )��;�$", 0)6(�9 %*60-
$()":", >6( >"*:( �� +9*6�( �0*6�6 ) C(!9, *:�!%HE"� &0 ?%+:"-
/0'"�=, $( ) 6�>�$"� *:�!%HE"# $�*/(:F/"# :�6 !(*606(>$( +9*6-
�( *(/�0E0�6*D. � ?�(6")(?(:(J$(*6F <6(;%, *6(�($$"� '"6"�(-
)0$"D !(*6"C0H6 *)(�C( ?"/0 ?(&!$��, $( %!��J")0H6 *0;9= )9-
*(/"= %�()�$F '"6"�()0$"D ) 6�>�$"� +(:�� !:"6�:F$(C( )��;�$", 
>�; ) *:%>0� ��. �:�!()06�:F$(, ;(J$( */0&06F, >6( �� *60��H6 
+9*6���, >�; <6( ?�("*#(!"6 *( *6(�($$";" '"6"�()0$"D;". 

6.4. ��%$�� *�+�; ��+���!%��'  
� +"+:"(;�6�"" *%E�*6)%�6 !)0 �0&$9# ?(!#(!0 / /(:">�*6-

)�$$(= ('�$/� $0%>$(= !�D6�:F$(*6". ���)9= ?(!#(! (*$()0$ $0 
?�";�$�$"" <;?"�">�*/"# &0/($() �(6/", ���!I(�!0, �"?I0 " 
!�%C"# /(�"I��). � ?(;(EFH <6"# &0/($() ;(J$(, $0?�";��, 
('�$"6F >0*6(6% ?%+:"/0'"= 0)6(�() " (?��!�:"6F >"*:( (*$()-
$9# J%�$0:() ) !0$$(= (+:0*6" &$0$"=. �6(�(= ?(!#(! +0&"�%�6-
*D $0 "&%>�$"" ;�#0$"&;0 '"6"�()0$"D, >6( ?(&)(:D�6, $0?�";��, 
%*60$0):")06F *)D&" ;�J!% 0)6(�0;" ":" "# �0+(60;". 	0?(;$"; 
!)0 )0J$9# (?��!�:�$"D.  

�(C!0 0)6(� 1 '"6"�%�6 0)6(�0 2, 6( ;�J!% 1 " 2 %*60$0)-
:")0�6*D *)D&F. �(J$( )9D)"6F ;$(C( �0&:">$9# *)D&�=, 60/"# 
/0/ *)D&" ;�J!% 0)6(�0;", ;�J!% $0%>$9;" �0+(60;", ;�J!% 
J%�$0:0;", ;�J!% (+:0*6D;" "**:�!()0$"= ":" !0J� ;�J!% 
*6�0$0;". 
!$"; "& $0"+(:�� (+E"# ?�"�;() 0$0:"&0 '"6"�()0-
$"D D):D�6*D (?��!�:�$"� ):"D$"D (!$(C( 0)6(�0 $0 !0$$%H (+-
:0*6F "**:�!()0$"= ?%6�; ?(!*>�60 /(:">�*6)0 '"6"�()0$"= !0$-
$(C( 0)6(�0 !�%C";" 0)6(�0;". �)$9; $�!(*606/(; 60/(C( ?(!#(-
!0 D):D�6*D 6(, >6( 0)6(� 1 ;(J�6 '"6"�()06F 0)6(�0 2 ) (6�"'0-
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6�:F$(; /($6�/*6� ($0?�";��, C()(�D ( 6(;, >6( 0)6(� 2 $� &$0�6, 
( >�; ($ ?"G�6, " 6. ?.). � �0+(6� [�oravchik, Murugesan, 1973] 
�0**;06�")0H6*D )(?�(*9 /:0**"I"/0'"" '"6"�()0$"D. 

�('"6"�()0$"� ?��!*60):D�6 *(+(= ;�6(! %*60$():�$"D 6�;0-
6">�*/(C( ?(!(+"D ;�J!% !)%;D !(/%;�$60;". �*:" !)� *606F", � 
" �, ?�('"6"�()0$9 ) *606F� �, 6( ;(J$( C()(�"6F ( 6(;, >6(  
� " � *)D&0$9 !�%C * !�%C(; !0J� ) 6(; *:%>0�, /(C!0 ($" $� '"-
6"�%H6 $0?�D;%H !�%C !�%C0. �*:" (+� *606F", � " �, '"6"�%H6*D 
;$(C";" !�%C";" *606FD;", 6( ($" ";�H6 +(:�� *":F$%H  
*)D&F. ��; +(:FG� *606�=, /(6(�9� $0 $"# **9:0H6*D, 6�; *":F$�� 
*)D&F.  

�"+:"(C�0I">�*/(� *(>�60$"� D):D�6*D &��/0:F$9; (6(+�0J�-
$"�; /('"6"�()0$"D. �>"60�6*D, >6( !)� *606F", � " �, $0#(!D6*D 
) *(*6(D$"" +"+:"(C�0I">�*/(C( *(>�60$"D, �*:" (+� '"6"�%H6 
*606FH �, 6. �. !0J� ) 6(; *:%>0�, /(C!0 � " � $� '"6"�%H6 $�?(-
*��!*6)�$$( !�%C !�%C0. ��; +(:FG� *606�=, /(6(�9� ($" (+� '"-
6"�%H6, 6�; *":F$�� "# *)D&F. 

�:�!%D ��&%:F6060; �0+(69 [�0�G0/()0, 1973], ;�6(!9 "**:�-
!()0$"D, (*$()0$$9� $0 '"6"�()0$"", ;(J$( �0&!�:"6F $0 !)0 
/:0**0: 0$0:"& *606"*6"/" '"6"�()0$"D ?%+:"/0'"=; 0$0:"& *�6�= 
'"6"�()0$"D. �606"*6"/0 '"6"�()0$"D ?(&)(:D�6 )9D):D6F &0/(-
$(;��$(*6" �0&)"6"D $0%/", ?�(C$(&"�()06F 6�;?9 �0&)"6"D " 
“?�(�9)9”. �$0:"& *�6�= '"6"�()0$"D !0�6 /0>�*6)�$$%H ('�$/% 
$0%>$9# ?%+:"/0'"=.  

�0&�0+(60$9 !)0 ;�6(!0 0$0:"&0 *�6�= '"6"�()0$"D. ���)9= 
;�6(! – “+"+:"(C�0I">�*/"� *(>�60$"D” (bibliographic coupling, 
/(%?:"$C), ?��!:(J�$$9= �. ��**:��(; ) 1963 C., – (*$()0$ $0 
?�"$'"?� )9!�:�$"D )&0";(*)D&" ;�J!% !)%;D ?%+:"/0'"D;", ) 
*":% 6(C( >6( ($" (?%+:"/0'"") '"6"�%H6 (!"$ " 6(6 J� !(/%-
;�$6, ?�">�; "$6�$*")$(*6F "# )&0";(*)D&" (?��!�:D�6*D >"*:(; 
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**9:(/, (+E"# !:D (+�"# ?%+:"/0'"=. � <6(= '�:FH �0**;06�"-
)0H6*D *?"*/" :"6��06%�9 *�0)$")0�;9# *606�=. �)6(�9 **9:0-
H6*D $0 *606F", /(6(�9� ?(!6)��J!0H6 0�C%;�$60'"H ":" ?��!-
G�*6)%H6 !0$$(= �0+(6�. �0/"; (+�0&(;, !)� *606F" A " B, /(6(-
�9� **9:0H6*D $0 *606FH C, ?( /�0=$�= ;���, ";�H6 (+E%H "*-
6(�"H " (":") �0**;06�")0H6 *#(!$9� 6�;9. ��; (+G"�$�� *?"-
*(/ (!$"# " 6�# J� **9:(/, 6�; +(:�� )��(D6$(, >6( (+� *606F" 
?(*)DE�$9 (!$(= " 6(= J� ?�(+:�;�. ��6(! ��**:��0 (?��!�:D�6 
?�(>$9� *)D&" ;�J!% ?%+:"/0'"D;", /(6(�9� $� ;�$DH6*D ?�" 
?(D):�$"" $()9# ?%+:"/0'"=, 6. �. $� &0)"*D6 (6 "&;�$�$"=, ?�(-
"*#(!DE"# ?(*:� ?%+:"/0'"" A " B. �*#(!D "& <6(C( 60/%H *)D&F 
;�J!% ?%+:"/0'"D;" A " B $0&9)0H6 ��6�(*?�/6")$(=. 

�6(�(= ;�6(! | /('"6"�()0$"D (co-citation), ":" ?��*?�/-
6")$(= *)D&", – �0&�0+(60$ ) 1973 C. (!$()��;�$$( ) ���� 
(�. �. �0�G0/()0) " ) ��� (Small). � (*$()� !0$$(C( ;�6(!0 ?(-
:(J�$ ?�"$'"? )9!�:�$"D )&0";(*)D&" ;�J!% !)%;D ?%+:"/0-
'"D;" A " B $0 (*$()� >0*6(69 '"6"�()0$"D ?0�9 (A, B) !�%C";" 
*606FD;". �)� *606F" A " B, $0 /(6(�9� ";�H6*D **9:/" ) *60-
6F� C ($0?�";��, A " B )#(!D6 ) *?"*(/ :"6��06%�9 *606F" C), 
*>"60H6*D *)D&0$$9;" ;�J!% *(+(=. �0*6(60 ?(D):�$"D ?0�9  
(A, B) ) �0&:">$9# *?"*/0# :"6��06%�9 #0�0/6��"&%�6 *6�?�$F 
)&0";(*)D&" ;�J!% *606FD;" A " B. �(*/(:F/% * ?(D):�$"�; $(-
)(= ?0�9 #0�0/6��"*6"/0 )&0";(*)D&" ;�$D�6*D, ;�6(! /('"6"�(-
)0$"D $0&)0$ ?�(*?�/6")$9;, “$0?�0):�$$9; $0 +%!%E��”, ) (6-
:">"� (6 ��6�(*?�/6")$(C( ;�6(!0 ��**:��0.  

	0>"$0D * 1981 C. ;�6(! /('"6"�()0$"D "*?(:F&%�6*D ) ISI ?�" 
?(*6�(�$"" /:0*6��() ?%+:"/0'"=, (6�0J0HE"# 0/6")$9� "**:�-
!()06�:F*/"� $0?�0):�$"D ) �0&:">$9# (+:0*6D# &$0$"=. 
+0 ;�-
6(!0 | /(%?:"$C " /('"6"�()0$"� | "*?(:F&%H6*D "$*6�%;�$60;" 
Citebase Search " Citeseer !:D (+�*?�>�$"D $0)"C0'"" ?( *?"*/0; 
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:"6��06%�9 " '"6"�%�;9; *606FD;. �"+:"(C�0I">�*/"= /(%?:"$C 
"*?(:F&%�6*D ) �� WoS !:D *(*60):�$"D (6>�60 “Related Papers”.  

�(�%!)%. �:0*6��$9= 0$0:"& (Data clustering) | &0!0>0 �0&+"�$"D 
&0!0$$(= )9+(�/" (+��/6() $0 ?(!;$(J�*6)0, $0&9)0�;9� /:0*6��0-
;", 60/"; (+�0&(;, >6(+9 /0J!9= /:0*6�� *(*6(D: "& *#(J"# (+��/-
6(), 0 (+��/69 �0&$9# /:0*6��() *%E�*6)�$$( �0&:">0:"*F. �0!0>0 
/:0*6��"&0'"" (6$(*"6*D / *606"*6">�*/(= (+�0+(6/�, 0 60/J� / G"-
�(/(;% /:0**% &0!0> (+%>�$"D +�& %>"6�:D. �:0*6��$9= 0$0:"& | <6( 
;$(C(;��$0D *606"*6">�*/0D ?�('�!%�0, )9?(:$DHE0D *+(� !0$$9#, 
*(!��J0E"# "$I(�;0'"H ( )9+(�/� (+��/6(), " &06�; %?(�D!(>"-
)0HE0D (+��/69 ) *�0)$"6�:F$( (!$(�(!$9� C�%??9. �:0*6�� | 
C�%??0 <:�;�$6(), #0�0/6��"&%�;9# (+E"; *)(=*6)(;, C:0)$0D '�:F 
/:0*6��$(C( 0$0:"&0 | $0#(J!�$"� C�%?? *#(J"# (+��/6() ) )9+(�/�. 

�(�;0:F$0D ?(*60$()/0 &0!0>" /:0*6��"&0'"" )9C:D!"6 *:�!%H-
E"; (+�0&(;. �%*6F X | ;$(J�*6)( (+��/6(), Y | ;$(J�*6)( $(;�-
�() (";�$, ;�6(/) /:0*6��(). �0!0$0 I%$/'"D �0**6(D$"D ;�J!% (+�-
�/60;" p(x, x’). �;��6*D /($�>$0D (+%>0HE0D )9+(�/0 (+��/6() Xm 
= {x1, …, xm} "& X. ���+%�6*D �0&+"6F )9+(�/% $0 $�?���*�/0HE"�*D 
?(!;$(J�*6)0, $0&9)0�;9� /:0*6��0;", 60/, >6(+9 /0J!9= /:0*6�� 
*(*6(D: "& (+��/6(), +:"&/"# ?( ;�6�"/� p, 0 (+��/69 �0&$9# /:0*6�-
�() *%E�*6)�$$( �0&:">0:"*F. ��" <6(; /0J!(;% (+��/6% xi "& ;$(-
J�*6)0 Xm ?�"?"*9)0�6*D $(;�� /:0*6��0 yi. 

�:C(�"6; /:0*6��"&0'"" | <6( I%$/'"D f : X � Y, /(6(�0D :H+(-
;% (+��/6% x "& X *60)"6 ) *((6)�6*6)"� $(;�� /:0*6��0 y "& Y. �$(-
J�*6)( Y ) $�/(6(�9# *:%>0D# "&)�*6$( &0�0$��, (!$0/( >0E� *60)"6-
*D &0!0>0 (?��!�:"6F (?6";0:F$(� >"*:( /:0*6��() * 6(>/" &��$"D 
6(C( ":" "$(C( /�"6��"D /0>�*6)0 /:0*6��"&0'"". ��G�$"� &0!0>" 
/:0*6��"&0'"" ?�"$'"?"0:F$( $�(!$(&$0>$( )*:�!*6)"� �D!0 ?�"-
>"$. �(-?��)9#, $� *%E�*6)%�6 (!$(&$0>$( $0":%>G�C( /�"6��"D /0-
>�*6)0 /:0*6��"&0'"". �&)�*6�$ '�:9= �D! <)�"*6">�*/"# /�"6��"�), 
0 60/J� �D! 0:C(�"6;(), $� ";�HE"# >�6/( )9�0J�$$(C( /�"6��"D, 
$( (*%E�*6):DHE"# !(*606(>$( �0&%;$%H /:0*6��"&0'"H “?( ?(-
*6�(�$"H”. �*� ($" ;(C%6 !0)06F �0&$9� ��&%:F6069. �(-)6(�9#, >"*-
:( /:0*6��(), /0/ ?�0)":(, &0�0$�� $� "&)�*6$( " %*60$0):")0�6*D 
) *((6)�6*6)"" * $�/(6(�9; *%+��/6")$9; /�"6��"�;. �-6��6F"#, ��-
&%:F606 /:0*6��"&0'"" *%E�*6)�$$( &0)"*"6 (6 ;�6�"/", )9+(� /(6(-
�(=, /0/ ?�0)":(, 60/J� *%+��/6")�$ " (?��!�:D�6*D </*?��6(;. 
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6.5. 	���)* ��+���!%��'  
�"6"�()0$"� (6�0J0�6 *)D&F $0%>$9# "!�=. �*9:/", /(6(�9� 

0)6(�9 *606�= !�:0H6 ) *)("# �0+(60#, D)$9; (+�0&(; *(�!"$DH6 
"# 6�/%E"� "**:�!()0$"D * ?��!9!%E";" �0+(60;" ) 0�#")0# $0-
%>$(= :"6��06%�9. �$0D ?0�0;�6�9 '"6"�()0$"D, !:D $�+(:FG(C( 
;0**")0 *606�= :�C/( ?(*>"606F (*$()$9� *606"*6">�*/"� #0�0/-
6��"*6"/": (+E�� /(:">�*6)( *606�=, (+E�� /(:">�*6)( '"6"�()0-
$"=, *��!$�� /(:">�*6)( '"6"�()0$"= $0 (!$% *606FH, *��!$�� 
/(:">�*6)( '"6"�()0$"= $0 (!$(C( 0)6(�0, *��!$�� /(:">�*6)( 
*606�= $0 (!$(C( 0)6(�0, *��!$�� /(:">�*6)( '"6"�()0$"= ) C(! " 
6. ?. �:D )9>"*:�$"D “6($/"#” *606"*6">�*/"# ?0�0;�6�() $�(+-
#(!";9 �� * ?��!*60)"6�:F$9;" "$I(�;0'"($$9;" ;0**")0;".  

��I��06")$9� �� $0%>$9# ?%+:"/0'"=, 60/"� /0/ “Thomson 
Reuters”, "$!�/*"�%H6 **9:/", ?���>"*:DD /0/ '"6"�%�;9�, 60/ " 
'"6"�%HE"� �0+(69. �6( ?(&)(:D�6 !)"C06F*D $0&0! ?( )��;�$" / 
�0$�� (?%+:"/()0$$9; �0+(60; " )?���!, (?��!�:DD, /6( )?(-
*:�!*6)"" ?�('"6"�()0: +(:�� �0$$"= "**:�!()06�:F*/"= ;06��"-
0:. 	�(+#(!";0D "$I(�;0'"D ( '"6"�%�;9# "*6(>$"/0# "&):�/0-
�6*D, $0?�";��, "& *?"*/() ?�"*606�=$(= :"6��06%�9 <6"# ?%+:"-
/0'"=. �06�; ?( "&)�*6$9; :"+( *(+*6)�$$9; 0:C(�"6;0; )9>"*-
:D�6*D "$!�/* '"6"�()0$"D (��) $0%>$9# *606�=. �*#(!$9;" 
!0$$9;" !:D )9>"*:�$"D �� D):D�6*D ;0**") ;�60!0$$9#, /(6(-
�9; ) !0$$(� )��;D �0*?(:0C0�6 ��, " !060 (C(!), /(C!0 ?�()(!"6-
*D )9>"*:�$"�. �0/"; (+�0&(;, �� &0)"*"6 (6 ;0**")0 ;�60!0$-
$9#, 0:C(�"6;0 " !069 )9>"*:�$"=. �(���/6$0D **9:/0 $0 &$0>�-
$"� �� !(:J$0 *(!��J06F <6% "$I(�;0'"H.  

��(&�0>$(*6F ;�6(!"/" )9>"*:�$"D �� " )(&;(J$(*6F ?�(-
)��/" ��&%:F6060 D):DH6*D &0:(C(; !()��"D / (I"'"0:F$9; ��-
&%:F6060;, C�$��"�%�;9; �(+(6(; ��. 	�(+#(!";( (*":F$0D ?(-
*60$()/0) ";�6F )(&;(J$(*6F *0;(*6(D6�:F$( *(*>"606F *)(= ?0-
�0;�6� ��. �:D <6(C( $%J$( ";�6F !(*6%? / ;�60!0$$9; *606�=, 
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/(6(�9� **9:0H6*D $0 6)(" �0+(69 (*)(" **9:/" ";�H6*D % 0)6(-
�0), " &$06F 0:C(�"6;. �6(C( !(*606(>$( !:D *0;(*6(D6�:F$9# )9-
>"*:�$"=. �(:%>�$$9= ��&%:F606, )(-?��)9#, $%J$( *�0)$"6F * 
(I"'"0:F$9; ��&%:F606(; " ?($D6F, ?(>�;% ($" $� *()?0!0H6. 
�(-)6(�9#, )9?(:$�$$(� %?�0J$�$"� ()9>"*:�$"= *(+*6)�$$(C( 
��), +96F ;(J�6, �0&)��6 G"�(/( �0*?�(*6�0$�$$(� ;$�$"� ( 
6(;, >6( �� %/0&9)0�6 $0 &$0>";(*6F �0+(69. 	0 *0;(; !�:� �� 
D):D�6*D ��&%:F606(; 0�"I;�6">�*/"# !�=*6)"= * >"*:(; **9:(/, 
�0&$�*�$$9# ?( C(!0;, " $� +(:�� 6(C(. ��; $� ;�$�� ?("*/ /�"6�-
�"�), “$0":%>G";” (+�0&(; (6�0J0HE"# ��&%:F6069 0)6(�*/(= 
$0%>$(= !�D6�:F$(*6" (*/(���, ?�("&)(!"6�:F$(*6"), ?�(!(:J0�6-
*D, " &0D):�$"D: “� ) ?(?%C0D# D C(�0&!( !:"$$��!” [���"0: “38 
?(?%C0�)”, 1977] ";�H6 ;�*6(.  

6.6. 	*+���&�*)%' *(�%!)%  
� �%**/(; D&9/� *:()( “'"6060” %?(6��+:D�6*D * 1820-# CC. 

� *:()0�D# *:()( “'"6060” (6;�>0�6*D * 1861 C. �$";0$"� / '"-
6"�()0$"H ?()9*":(*F )( )6(�(= ?(:()"$� XX ). ) *)D&" * ?(D)-
:�$"�; ?($D6"D “"$6��6�/*6%0:F$(*6F” [��"*6�)0, 1967] | #0�0/-
6��"*6"/" “… (+E�C( *)(=*6)0 6�/*6(), )9�0J0HE�C(*D ) $0:"-
>"" ;�J!% $";" *)D&�=, +:0C(!0�D /(6(�9; 6�/*69 (":" "# >0*6") 
;(C%6 ;$(C";" �0&$((+�0&$9;" *?(*(+0;" D)$( ":" $�D)$( **9-
:06F*D !�%C $0 !�%C0”.  

���)0D �0+(60, ) /(6(�(= �0**;06�")0�6*D 0$0:"& '"6"�()0$"D, 
(?%+:"/()0$0 ) 1927 C. [Gross, Gross, 1927]. �)6(�9 "&%>0:" 
**9:/", $0=!�$$9� ) 6�>�$"� (!$(C( C(!0 ) )9?%*/0# J%�$0:0 
“Journal of American Chemical Society” (“�%�$0: �;��"/0$*/(C( 
#";">�*/(C( (+E�*6)0”). 

�"($��(; "$!�/*"�()0$"D '"6"�()0$"D *>"60H6 �. �0�I":!0 
(Eugene Garfield). �C( (6>�6 (1955 C.) �0**;06�")0�6*D /0/ "$$()0-
'"($$0D �0+(60, ) /(6(�(= ?��!*60):�$9 "$I(�;0'"($$9� "$*6-
�%;�$69, %*/(�DHE"� ?�('�** "**:�!()0$"= " ?(&)(:DHE"� ('�-
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$")06F )(&!�=*6)"� *)(�= �0+(69, (?��!�:D6F $0%>$9� 6�$!�$'"" 
" (6*:�J")06F "*6(�"H *()��;�$$(= $0%>$(= ;9*:" [Yancey, 2005].  

��";�$�$"� ?(!*>�60 '"6"�()0$"= !:D �0$J"�()0$"D J%�$0-
:() *:%J":( ;�6(!"/(=, /(6(�0D "*?(:F&()0:0*F ) $0>0:� XIX )., 
(!$0/( *"*6�;06">�*/"�, $�?���9)$9� "&;���$"D " )9>"*:�$"D 
<6"# ?(!*>�6() !:D $0%>$9# J%�$0:() $0>0: �. �0�I":! ) �$-
*6"6%6� $0%>$(= "$I(�;0'"". 
$ 60/J� )?��)9� "*?(:F&()0: <6" 
?(!*>�69 !:D �0$J"�()0$"D 0)6(�() " �0+(6. � 1965 C. ($ );�*6� * 
�. ���(; ?�(!�;($*6�"�()0:, >6( /(:">�*6)( �0+(6, (?%+:"/(-
)0$$9# :0%��060;" 	(+�:�)*/(= ?��;"", ) ?D6F �0& +(:FG� *��!-
$�C( >"*:0 �0+(6, " <6" �0+(69 '"6"�()0:"*F ) *��!$�; 30|50 �0&.  

�. �0�I":! (�C0$"&()0: ;�J!"*'"?:"$0�$%H $0%>$%H +0&% 
!0$$9# " *(&!0: !:D $�� %/0&06�:F '"6"�()0$"D. �( <6(C( "**:�-
!()0$"D '"6"�()0$"D +9:" (C�0$">�$9 /(:">�*6)(; J%�$0:(), 
(+:0*6FH $0%/" " !(*6%?$9;" ?��"(!0;". �6" I0/6(�9, $0�D!% * 
6�%!(�;/(= �0+(6(= ?( *(*60):�$"H " (+�0+(6/� )�%>$%H (C�(;-
$(C( /(:">�*6)0 !0$$9#, >0*6( ?�")(!":" / ?(6��� )0J$9# !0$-
$9#. ��(;� 6(C(, !( )9#(!0 �0+(69 �. �0�I":!0 $0%>$9� ?(/0&0-
6�:" +9:" !"*'"?:"$0�$(-(�"�$6"�()0$$9;", ?(<6(;% "**:�!(-
)06�:" $� ;(C:" $0=6" )*H "$I(�;0'"H, (6$(*DE%H*D / "# �0+(-
6�. �$0:"& $0%>$(= (+:0*6" "*/:H>"6�:F$( ?( �� 6�;06"/� ":" 
/:H>�)9; *:()0; (C�0$">")0�6 ��&%:F6069 )*:�!*6)"� "C$(�"�(-
)0$"D *%E�*6)�$$9# *606�= "& !�%C"# !"*'"?:"$. �**:�!()06�:" 
) (!$(= (+:0*6" >0*6( ?%+:"/%H6 ��&%:F6069, /(6(�9� D):DH6*D 
&$0>";9;" ) !�%C(= (+:0*6". �$(C(!"*'"?:"$0�$9= %/0&06�:F 
'"6"�()0$"D ?(&)(:D�6 *6�("6F )&0";$9� *)D&" ;�J!% "**:�!()0-
$"D;" ) �0&:">$9# $0%>$9# !"*'"?:"$0#.  

� 1963 C. ) ISI +9:" *(&!0$9 6�" %/0&06�:D '"6"�()0$"D: SCI, 
SSCI " AHCI. ���)9= %/0&06�:F �0�I":!0 " ���0 (1963 C.) ?(:%-
>")G"= $0&)0$"� “/0&06�:F $0%>$(C( '"6"�()0$"D” (Science Ci-
tation Index, SCI), ?��!*60):D: *(+(= ?�>06$(� "&!0$"� "& ?D6" 
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6(;(), "$!�/*"�%HE"# 613 J%�$0:() " 1,4 ;:$ '"6"�()0$"= 
(�"*. 6.1). �(*/(:F/% ) 60/(; I(�;06� ?("*/ !0$$9# D):D�6*D !(*-
606(>$( 6�%!(�;/";, !)0 C(!0 *?%*6D %/0&06�:F *60: !(*6%?�$ $0 
;0C$"6$(= :�$6�. �(&!$�� ($ +9: )9?%E�$ $0 /(;?0/6-!"*/� );�-
*6� * !�%C";" !)%;D %/0&06�:D;" '"6"�()0$"D: “
+E�*6)�$$9� 
$0%/"” (Social Science, SSCI) " “�*/%**6)( " C%;0$"60�$9� $0%/"” 
(Arts & Humanities). �(*:� 0!0?60'"" / *�6" �$6��$�6 +9: *(&!0$ 
*0=6 Web of Science (WoS) [Yancey, 2005]. � $0*6(DE�� )��;D SCI, 
SSCI � A&HCI ?�"$0!:�J06 “��6" &$0$"=” (Web of Knowledge) 
/(;?0$"" “Thomson Reuters” " D):DH6*D (*$()$9;" +0&0;" !0$-
$9#, "*?(:F&%�;9;" ) +"+:"(C�0I">�*/"# ?("*/0#. �0/0D "$6�C-
�0'"D *%E�*6)�$$( �0*G"�":0 (+:0*6F !(*6%?0 " (+:�C>":0 ?("*/ 
?%+:"/0'"= " '"6"�()0$"=.  

� 1965 C. �. ��0=* (?"*0: *)D&" ;�J!% '"6"�()0$"�; " '"6"-
�()0$$9;" �0+(60;". 
$ $0&)0: "# *�6D;" $0%>$9# �0+(6. /0&0-
6�:F '"6"�()0$"D ) (+E�*6)�$$9# $0%/0# (1972 C.) *60: (!$(= "& 
?��)9# +0& !0$$9#, !(*6%?$9# ) !"0:(C()(; ��J";�. � ?(D):�$"-
�; "&!0$"D !0$$9# ( '"6"�()0$"" $0 /(;?0/6-!"*/0# )9D):�$"� 
*)D&�= *%E�*6)�$$( %?�(*6":(*F " ?(D)":0*F )(&;(J$(*6F ?("*/0 
*)D&0$$9# ;06��"0:(). ���)9= 0)6(;06"&"�()0$$9= %/0&06�:F 
'"6"�()0$"D )9?(:$�$ * ?(;(EFH CiteSeer ) 1997 C.  

�"*. 6.1. SCI ) ��	�� �
 ��	
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� 1973 C. (?%+:"/()0$9 �0+(69 ?( "**:�!()0$"H /('"6"�()0-
$"D, /(6(�(� ?��)�06":(*F ) *0;((�C0$"&%HE%H*D *"*6�;% /:0*-
*"I"/0'"", ?(&)(:")G%H ?�()�*6" </*?��";�$69 ?( C�%??"�()0-
$"H !(/%;�$6() " ) /($�>$(; *>�6� )9?%*6"6F �6:0* $0%/. � <6( 
J� )��;D 6�#$(:(C"D %>�60 " (+�0+(6/" **9:(/ !(*6"C:0 %�()$D, 
!(*606(>$(C( !:D ?(D):�$"D *��)"*0 (?()�E�$"D ?(:F&()06�:�= ( 
6(;, >6( )9G:0 ) *)�6 $()0D �0+(60, /(6(�0D '"6"�%�6 "$6���*%H-
E�C( 0)6(�0, *606FH ":" /$"C%. 

�"+:"(;�6�"D ?(:%>":0 *%E�*6)�$$(� �0&)"6"� ?(*:� ?(D):�-
$"D /0&06�:D $0%>$(C( '"6"�()0$"D, /(6(�9= *�=>0* (#)069)0�6 
:"6��06%�$9� "*6(>$"/" * 1990 C. �)�!�$"� ) 1998 C. 0)6($(;$9# 
%/0&06�:�= '"6"�()0$"D ?(&)(:":( ) 0)6(;06">�*/(; ��J";� 
?�("&)(!"6F 0:C(�"6;">�*/(� )9!�:�$"� " C�%??"�()0$"� '"6"-
�()0$"D !:D :H+9# '"I�()9# $0%>$9# " "**:�!()06�:F*/"# !(-
/%;�$6(). �*:" �0$�� ?�('�** )9!�:�$"D ?�()(!":*D )�%>$%H, 6( 
6�?��F *60:( )(&;(J$9; )9>"*:�$"� ;�� '"6"�()0$"D ) +(:FG�; 
;0*G60+� !:D :H+9# (+:0*6�= "**:�!()0$"D " �0&:">$9# $0%>-
$9# $0?�0):�$"=. �(D)":0*F )(&;(J$(*6F )9+"�06F ) /0>�*6)� 
"*#(!$9# !(/%;�$6() �0&:">$9� /(::�/'"" ;�60!0$$9#. �6( 
(+�*?�>":( $�&0)"*";(*6F ��&%:F606() )9>"*:�$"D (6 ��&%:F60-
6(), ?(:%>�$$9# !:D (�C0$"&0'"=, (6(+�0$$9# ISI.  

� &0/:H>�$"� *:�!%�6 (6;�6"6F, >6( 0�"I;�6">�*/"� ;0$"-
?%:D'"" * >"*:(; '"6"�()0$"= ) $0*6(DE�� )��;D G"�(/( ?�"-
;�$DH6*D !:D (+(*$()0$$9# " $�(+(*$()0$$9# '�:�=. 	�(+#(!"-
;( ?��!%?��!"6F >"606�:D, >6( "*?(:F&()0$"� 6(:F/( (!$(= <6(= 
;��9 !:D �0$J"�()0$"D 0)6(�() " *606�= ?��!*60):D�6*D )�*F;0 
*?(�$9;. 
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#$%!% 7. ��/$��=�%7�&�*)�� /%�3 �%��3� � ��*+��0��+3 

�( (?��!�:�$"H [��0J!0$*/"= /(!�/* ��] +0&(= !0$$9# (��) 
$0&9)0H6 *()(/%?$(*6F *0;(*6(D6�:F$9# ;06��"0:(), *"*6�;06"-
&"�()0$$9# 60/"; (+�0&(;, >6(+9 <6" ;06��"0:9 ;(C:" +96F 
$0=!�$9 " (+�0+(60$9 * ?(;(EFH ���. �%E�*6)%H6 !�%C"� (?-
��!�:�$"D, (6�0J0HE"�, */(���, *%+��/6")$(� ;$�$"� 6�# ":" 
"$9# 0)6(�() ( 6(;, >6( (&$0>0�6 <6(6 6��;"$ ) "# ?($";0$"", 
(!$0/( (+E�?�"&$0$$0D �!"$0D I(�;%:"�()/0 (6*%6*6)%�6. �� 
";��6 6�" (6:">"6�:F$9# ?�"&$0/0: 1) �� #�0$"6*D " (+�0+069)0-
�6*D ) )9>"*:"6�:F$(= *"*6�;�; 2) !0$$9� ) �� :(C">�*/" *6�%/-
6%�"�()0$9 ("$!�/*"�()0$9) * '�:FH (+�*?�>�$"D "# <II�/6")-
$(C( ?("*/0 " (+�0+(6/"; 3) �� *(!��J"6 ;�60!0$$9�, (?"*9-
)0HE"� :(C">�*/%H *6�%/6%�% �� ) I(�;0:F$(; )"!� [�(C0:()-
*/"=, 2002]. �(!�:F !0$$9# ?��!*60):D�6 *(+(= I(�;0:F$(� (?-
��!�:�$"� (+��/6(), (?��06(�() " ?�(>"# <:�;�$6(), ) *()(/%?-
$(*6" *(*60):DHE"# 0+*6�0/6$%H ;0G"$% !(*6%?0 / !0$$9;, * 
/(6(�(= )&0";(!�=*6)%�6 ?(:F&()06�:F. �9!�:"; !)0 (*$()$9# 
+:(/0 <6(= ;0G"$9. ���)9= ?(!!��J")0�6 :(C">�*/%H *6�%/6%�% 
��, )6(�(= – ;�#0$"&; ;0$"?%:D'"" * !0$$9;" ($0?�";��, *?(-
*(+9 ?(;�E�$"D " "&):�>�$"D !0$$9# ) ("&) ��). ����>�$F *(-
)��;�$$9# $0%>$9# �� " ?("*/()9# ;0G"$ (academic databases 
and search engines) ?��!*60):�$ $0 *0=6� [Wikipedia].  

7.1. ��+%�%��3� 
�:D (?"*0$"D :(C">�*/(= *6�%/6%�9 �� "*?(:F&%H6*D ;�60-

!0$$9�, *(!��J0E"� "$I(�;0'"H (+ "*?(:F&%�;9# !0$$9#.  
��60!0$$9� (+�*?�>")0H6 �!"$((+�0&$(� ?($";0$"� *�;0$6"/" 
!0$$9# "# ):0!�:F'0;" " ?(:F&()06�:D;". 	0:">"� ;�60!0$-
$9# %?�(E0�6 )9+(�/%, "*?(:F&()0$"� "$I(�;0'"($$(C( ��*%�*0 
"  %?�0):�$"�  ";. ��(*69; ?�";��(; ;�60!0$$9# ;(C%6  *:%-
J"6F C�$��0:F$9� +"+:"(6�>$9� /060:(C", /(6(�9� ��C"*6�"�%-
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H6, $0?�";��, 0)6(�0, $0&)0$"�, ?��!;�6 " ;�*6( ��*%�*0 $0  
?(:/�. 

7.1.1. ��/$��*)�� '���. `(�(G"; ?�";��(; (?��!�:�$"D ;�-
60!0$$9# D):D�6*D “�%+:"$*/(� D!�(” (Dublin Core, DC) | ?�(-
*6(= " <II�/6")$9= $0+(� <:�;�$6() !:D (?"*0$"D *�6�)9# ��-
*%�*(). ��;0$6"/0 “�%+:"$*/(C( D!�0” +9:0 *(&!0$0 ) 1995 C. 
;�J!%$0�(!$(= "$"'"06")$(= C�%??(= (Dublin Core Metadata 
Initiative, DCMI) ?�(I�**"($0:() +"+:"(6�>$(C( !�:0, /(;?FH-
6��$9# $0%/, /(!"�()0$"D 6�/*6() " ;%&�=$(C( !�:0. �:D DC #0-
�0/6��$( "*?(:F&()0$"� (C�0$">�$$(C( *:()0�D " ?�(*6(= !�/:0-
�06")$(= *6�%/6%�9 )9*/0&9)0$"= ) $0*6(DE�; )��;�$", +�& 
*:(J$(?(!>"$�$$9# ?��!:(J�$"=. 

�60$!0�6 DC �0&!�:�$ $0 !)0 %�()$D: ?�(*6(= (*(*6(DE"= "& 
15 <:�;�$6()) " /(;?�6�$6$9= (*(*6(DE"= "& 18 <:�;�$6()).  
��(*6(= $0+(� <:�;�$6() ;�60!0$$9# DC )/:H>0�6: 1) Title | $0-
&)0$"�; 2) Creator | *(&!06�:F; 3) Subject | 6�;0; 4) Description | 
(?"*0$"�; 5) Publisher | "&!06�:F; 6) Contributor | )$�*G"= )/:0!; 
7) Date | !060; 8) Type | 6"?; 9) Format | I(�;06 !(/%;�$60; 
10) Identifier  | "!�$6"I"/06(�; 11) Source  | "*6(>$"/; 
12) Language | D&9/; 13) Relation | (6$(G�$"D; 14) Coverage | ?(-
/�96"�; 15) Rights | 0)6(�*/"� ?�0)0. �(;?�6�$6$9= $0+(� ?(;"-
;( 15 ?���>"*:�$$9# )9G� <:�;�$6(), )/:H>0�6 16) Audience | 
0%!"6(�"D (&�"6�:"); 17) Provenance  | ?�("*#(J!�$"�; 
18) RightsHolder  | ?�0)((+:0!06�:F. �:D "&%>�$"D !�60:�=  
DC ��/(;�$!%�; �0+(69 [��G�$(), 2007; �0$'")(!0, 2005], ) /(-
6(�9#  ?��!*60):�$9  ?(:$9�  *?�'"I"/0'""  <6(C( !�-I0/6(  
*60$!0�60. 

7.1.2. MARC (Machine-Readable Cataloging) D):D�6*D (!$"; "& 
I(�;06() ?��!*60):�$"D !0$$9# ) ;0G"$(>"60�;(= I(�;� 
[Wikipedia]. �(�;06 MARC I +9: �0&�0+(60$ �"+:"(6�/(= �($-
C��**0 (��) ��� ) 1965-1966 CC. * '�:FH ?(:%>�$"D !0$$9# ) 
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;0G"$(>"60�;(= I(�;�. �$0:(C">$0D �0+(60 )9?(:$D:0*F ) ��-
:"/(+�"60$"" ?�" ?(!C(6()/� ?�>06$(C( "&!0$"D ��"60$*/(= $0-
'"($0:F$(= +"+:"(C�0I"" (?�(�/6 BNB MARC). 	0 (*$()� <6"# 
�0&�0+(6(/ ) 1968 C. $0>0: *(&!0)06F*D /(;;%$"/06")$9= 0$C:(-
0;��"/0$*/"= I(�;06 MARC (?�(�/6 MARC II). � 1970-# CC. ?(D-
)":"*F �0&:">$9� )��*"" <6(C( I(�;060, (�"�$6"�()0$$9� $0 $0-
'"($0:F$9� ?�0)":0 /060:(C"&0'"". 
!$(= "& $"# D):D�6*D 
RUSMARC  | (I"'"0:F$0D �(**"=*/0D )��*"D UNIMARC. 
� 1999 C. ) ��&%:F606� *(C:0*()0$"D " ?(*:�!%HE�C( *:"D$"D 
+"+:"(C�0I">�*/"# I(�;06() ��� " �0$0!9 (USMARC " 
CANMARC) (+�D):�$( (+ (+�0&()0$"" $0 "# (*$()� $()(C( I(�-
;060 (“�(�;060 XXI )�/0”) | MARC-21. � <6(C( )��;�$" (�C0$"-
&0'"", (�"�$6"�()0)G"�*D $0 I(�;06 USMARC, !(:J$9 ?���=6" 
$0 I(�;06 MARC-21 " (6*:�J")06F )*� �C( ?(*:�!%HE"� "&;�$�-
$"D )/:H>0D $()9� !(?(:$�$"D / $�;% (�0$�� ?(!(+$9� 6��+()0-
$"D (6*%6*6)()0:"). MARC-21 )/:H>0�6 I(�;069: +"+:"(C�0I"-
>�*/"# !0$$9#; 0)6(�"6�6$9# !0$$9#; !0$$9# ( I($!0#; /:0**"-
I"/0'"($$9# !0$$9#; (+E�*6)�$$(= "$I(�;0'"". 

�(�;0:F$9� (?"*0$"D ;�60!0$$9#, �0&�0+(60$$9� " ?(!!��-
J")0�;9� (�C0$"&0'"D;" *60$!0�6"&0'"" (ISO, ANSI, W3C " !�.) 
":" (�C0$"&0'"D;", )&D)G";" $0 *�+D 60/%H (6)�6*6)�$$(*6F ($0-
?�";��, C�%??0 DCMI “�%+:"$*/(C( D!�0”), $0&9)0H6 *60$!0�60-
;" ;�60!0$$9#. �()��;�$$9� *60$!0�69 "*?(:F&%H6 (+(+E�$-
$9= D&9/ �0&;�6/" SGML ":" XML. �:D +"+:"(6�>$(C( !�:0 �0&-
�0+(60$9 *:�!%HE"� *60$!0�69 ?��!*60):�$"D ;�60!0$$9#: 
MARC – *��"D *60$!0�6() !:D ?��!*60):�$"D " ?���!0>" +"+:"(-
C�0I">�*/(= " *)D&0$$(= * $�= "$I(�;0'"" ) >"60�;(= ;0G"$-
$(= I(�;�; METS – *60$!0�6 /(!"�()0$"D " ?���!0>" ;�60!0$-
$9#; MODS – *#�;0 (+��/6$(C( (?"*0$"D ;�60!0$$9#; XOBIS | 
XML-*#�;0 !:D ;(!�:"�()0$"D !0$$9# MARC. 
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7.2. ���0��3 �� 
�%E�*6)%�6 6�" (*$()$9# 6"?0 +"+:"(6�>$9# ��: +"+:"(C�0-

I">�*/"� �� (Bibliographical database), *(!��J0E"� +"+:"(C�0-
I">�*/"� &0?"*"; ��I��06")$9� �� (Referral database) | +"+:"(-
C�0I">�*/"� ��, /(6(�9� !(?(:$"6�:F$( *(!��J06 0$$(60'"",  
��I��069 ":" "$%H "$I(�;0'"H ( !(/%;�$6�; I0/6(C�0I">�*/"� 
��,  ":"  +0&9  ?��)">$9#  !0$$9#  (Source database),  *(!��J0-
E"� "$I(�;0'"H, (6$(*DE%H*D $�?(*��!*6)�$$( / ?��!;�6$(= 
(+:0*6".  

�( *���!"$9 XX ). "$!")"!%0:F$9� ?("*/" :"6��06%�9 ?(:0-
C0:"*F $0 (?%+:"/()0$$9� +"+:"(C�0I">�*/"� %/0&06�:". � $0>0-
:� 60-# CC. ?�";�$�$"� /(;?FH6��() !:D �0+(69 * 6�/*6(; ?�")�-
:( / ?(D):�$"H $()(C( 6"?0 "$I(�;0'"($$9# ��*%�*(), "&)�*6-
$(C( $9$� /0/ +"+:"(C�0I">�*/"� +0&9 !0$$9#. �("*/ "$I(�;0-
'"" ) ��0:F$(; )��;�$" *60: /(;;��>�*/" )9C(!$9; ) $0>0:�  
70-# CC. ���)9� *:%J+9 ?��!:0C0:" $�+(:FG"� +0&9 %/0&06�:�= " 
0$$(60'"= $0%>$(= :"6��06%�9. �6" +0&9 !0$$9# *(!��J0:" +"+-
:"(C�0I">�*/"� (?"*0$"D J%�$0:F$9# *606�=, /(6(�9� ;(J$( 
+9:( $0=6" ?( /:H>�)9; *:()0; ) *?"*/� 0)6(�() " $0&)0$"" *60-
6F", 0 "$(C!0 ?( $0&)0$"H J%�$0:0 ":" 6�;06">�*/(;% &0C(:()/%. 
�(:F&()06�:F*/"� "$6��I�=*9 +9:" $�?�(!%;0$$9;", *6(";(*6F 
!(*6%?0 +9:0 )9*(/(=, 0 *0; ?("*/ ?�()(!":*D +"+:"(6�/0�D;" 
?( ?(�%>�$"H &0/0&>"/().  

�"+:"(C�0I">�*/0D �� D):D�6*D '"I�()(= /(::�/'"�= **9:(/ 
$0 (?%+:"/()0$$%H :"6��06%�% )/:H>0D J%�$0:F$9� *606F", 6�%-
!9 /($I���$'"=, ?06�$69, /$"C" " 6. ?. � (6:">"� (6 &0?"*�= +"+-
:"(6�>$(C( /060:(C0 +(:FG0D >0*6F +"+:"(C�0I">�*/"# &0?"*�= 
(?"*9)0�6 *606F", !(/:0!9 /($I���$'"= " 6. ?. ) I(�;� /:H>�)9# 
*:() ":" 6�;06">�*/"# /:0**"I"/0'"($$9# 6��;"$(). �"+:"(C�0-
I">�*/0D �� ;(J�6 +96F (+E�= ?( *(!��J0$"H ":" (#)069)06F 
*?�'"0:F$%H $0%>$%H !"*'"?:"$%. �$0>"6�:F$(� >"*:( +"+:"(-
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C�0I">�*/"# �� !( *"# ?(� D):DH6*D >0*6$9;" " !(*6%?$9;" 
6(:F/( $0 (*$()0$"" :"'�$&"($$(C( *(C:0G�$"D. �$(C"� +"+:"(-
C�0I">�*/"� �� ?��(+�0&%H6*D ) '"I�()9� +"+:"(6�/", /(6(�9� 
?��!(*60):DH6 ?(:$9= 6�/*6 "$!�/*"�()0$$(C( *(!��J0$"D. ��%-
C"� �� (+��!"$DH6*D * $�+"+:"(C�0I">�*/";" $0%>$9;" �� !:D 
*(&!0$"D +(:�� ?(:$9# !"*'"?:"$0�$9# *"*6�; ?("*/0, $0?�";�� 
Chemical Abstracts.  

@
���� ��������
�� 
���
1	 �����U | ��I��06")$0D �� ?%+-
:"/0'"=, "$!�/*"�%HE0D **9:/", %/0&0$$9� ) ?�"*606�=$9# *?"-
*/0# <6"# ?%+:"/0'"= " ?��!(*60):DHE0D /(:">�*6)�$$9� ?(/0-
&06�:" <6"# **9:(/. 6)��J!0�6*D [Wikipedia], >6( ?��)9= "$!�/* 
'"6"�()0$"D �0&�0+(60$ ) 1873 C. (Shepard’s Citations) !:D $%J! 
H�"*?�%!�$'"".  

7.2.1. � /0>�*6)� ?�";��0 $0%>$(= �� G"�(/(C( ?�(I":D �0*-
*;(6�"; Web of Science (WoS, http://scientific.thomson.com), /(6(-
�0D �0&�0+(60$0 �. �0�I":!(; ) 1960 C. ) �$*6"6%6� $0%>$(= "$-
I(�;0'"". � $0*6(DE�� )��;D Web of Science D):D�6*D (!$(= "& 
�� /(::�/'"" Web of Knowledge (WoK, http://wokinfo.com), /(6(-
�(= ):0!��6 “Thomson Reuters” (USA).  

�(�%!)%. �( *(*6(D$"H $0 0?��:F 2011 C. *0=6 WoK (+�*?�>")0�6 
!(*6%? / *:�!%HE"; �� [Wikipedia]: a) �0*G"��$$9= %/0&06�:F $0-
%>$9# **9:(/. 
#)069)0�6 +(:�� 7100 "&)�*6$9# J%�$0:() ?( 
150 !"*'"?:"$0; " ?��!(*60):D�6 **9:/" * 1900 C. ?( $0*6(DE�� 
)��;D. +) /0&06�:F **9:(/ ?( (+E�*6)�$$9; $0%/0;. 
#)069)0�6 
+(:�� 2470 J%�$0:() ?( 50 (+E�*6)�$$9; !"*'"?:"$0;, 0 60/J� 
3500 "&)�*6$9# $0%>$(-6�#$">�*/"# J%�$0:(). �"0?0&($ (#)060 ?( 
)��;�$": * 1956 C. ?( *�C(!$DG$"= !�$F. )) /0&06�:F '"6"�()0$"D ?( 
"*/%**6)% " C%;0$"60�$9; $0%/0;. 
#)069)0�6 1395 "*/%**6)()�!-
>�*/"# " C%;0$"60�$9# J%�$0:() ) !(?(:$�$"� / (?��!�:�$$9; ?(-
&"'"D; "& +(:�� >�; 6000 $0%>$9# " (+E�*6)�$$(-?(:"6">�*/"# 
J%�$0:(). C) /0&06�:F '"6"�()0$"D 6�%!() /($I���$'"=. 
#)069)0-
�6 +(:�� 11000 J%�$0:() " 6�%!() ) )"!� ;($(C�0I"= ) !)%# ��!0/-
'"D#: �*6�*6)�$$9� $0%/" " (+E�*6)�$$9� " C%;0$"60�$9� $0%/" ?( 
256 !"*'"?:"$0;. !) /0&06�:F Chemicus. �/:H>0�6 +(:�� 2,6 ;:$ 
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*(*60):DHE"#. �"0?0&($ (#)060 | 1993 C. ?( $0*6(DE�� )��;D. 
�) /0&06�:F 6�/%E"# #";">�*/"# ��0/'"= (Current Chemical 
Reactions). �(!��J"6 **9:/" +(:�� >�; $0 (!"$ ;"::"($ ��0/'"= " 
(#)069)0�6 ?��"(! * 1986 C. ?( $0*6(DE�� )��;D. �J�C(!$( WoK ��-
C"*6�"�%�6 65 ;:$ '"6"�()0$"=, (6$(*DE"#*D / �� *(!��J0$"H.  

7.2.2. Science Direct (http://www.sciencedirect.com) – ?(:$(6�/-
*6()0D ��, *(!��J0E0D *606F" "& 2500 J%�$0:() $0>"$0D * 1823 C. 
" 11 000 69*. /$"C, !(*6%?$9# ) ��J";� ($:0=$. 

7.2.3. �@7@�@ Z�7 (http://www2.viniti.ru) | /�%?$�=G0D ) �(*-
*"" �� ?( �*6�*6)�$$9;, 6(>$9; " 6�#$">�*/"; $0%/0; 
[��	���, 2011]. �/:H>0�6 ;06��"0:9 ��I��06")$(C( J%�$0:0 
��	��� * 1981 C. 
+E"= (+��; �� | +(:�� 30 ;:$ !(/%;�$6(). 
�� I(�;"�%�6*D ?( ;06��"0:0; ?��"(!">�*/"# "&!0$"=, /$"C, 
I"�;�$$9# "&!0$"=, ;06��"0:() /($I���$'"=, ?06�$6(), $(�;0-
6")$9# !(/%;�$6(), !�?($"�()0$$9# $0%>$9# �0+(6, 30 % /(6(-
�9# *(*60):DH6 �(**"=*/"� "*6(>$"/". �� ?(?(:$D�6*D �J�;�-
*D>$(. �(/%;�$69 �� *(!��J06 +"+:"(C�0I"H, /:H>�)9� *:()0, 
�%+�"/" " ��I��06 ?��)("*6(>$"/0 ) (*$()$(; $0 �%**/(; D&9/�. 
�� )/:H>0�6 28 6�;06">�*/"# I�0C;�$6(), *(*6(DE"# "& 217 �0&-
!�:(). �:D ?�()�!�$"D ?("*/0 ?( $�*/(:F/"; 6�;06">�*/"; I�0C-
;�$60;, 0 60/J� * '�:FH (+�*?�>�$"D $0)"C0'"" ?( �� C�$��"�%-
�6*D �!"$0D ?(:"6�;06">�*/0D �� ��	���. 

7.2.4. Z����U���U �
���� 
���
��� ��������
�� (Z@7[, 
http://elibrary.ru/project_risc.asp) | <6( $0'"($0:F$0D "$I(�;0'"-
($$(-0$0:"6">�*/0D *"*6�;0, ?��!$0&$0>�$$0D !:D (?��06")$(C( 
(+�*?�>�$"D $0%>$9# "**:�!()0$"= 0/6%0:F$(= *?�0)(>$(-
+"+:"(C�0I">�*/(= "$I(�;0'"�=. ��	� 60/J� )9*6%?0�6 ) �(:" 
"$*6�%;�$60 /(:">�*6)�$$(= ('�$/" !�D6�:F$(*6" $0%>$(-"**:�-
!()06�:F*/"# (�C0$"&0'"=, %>�$9# " %�()$D $0%>$9# J%�$0:(). 
��	� *(&!0�6*D ) $0%>$(= <:�/6�($$(= +"+:"(6�/� (	��, 
eLIBRARY.ru) * 2005 C. ��:F ?�(�/60 &0/:H>0�6*D ) *(&!0$"" (6�-
>�*6)�$$(= +"+:"(C�0I">�*/(= +0&9 !0$$9# ?( $0%>$(= ?��"(-
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!"/�. �(&;(J$0D ;(!�:F ?(!(+$9# "**:�!()0$"= ?��!*60):�$0 ) 
�0+(6� [��!F/"$0, 2006]. �(?�(*9 “�0>�; *(&!0)06F ��	�? " /0/ 
"; ?(:F&()06F*D?” �0**;06�")0H6*D ) �0+(6� [�"*:D/(), 2007a]. 
�:"J0=G0D ?��*?�/6")0 �0&)"6"D ��	� ?��!*60):�$0 ) �0+(6� 
[���;�$/(, 2010]. ��"6"/0 ?�(�/60 *(!��J"6*D ) �0+(60# [��:F-
I0$!, 2010; �0:�$(), 2011].  

7.2.5. �;��"/0$*/(� ;06�;06">�*/(� (+E�*6)( (AMS) C�$��"-
�%�6 �� MathSciNet (http://www.ams.org/mathscinet/search.html), 
/(6(�0D *(!��J"6 /�06/"� (+&(�9 (" "$(C!0 ('�$/") *606�= ?( 
;06�;06"/�, *606"*6"/�, 6�(�"" )9>"*:"6�:F$9# ;0G"$ " *"*6�;. 
�:0)$(= &0!0>�= <6(= �� *60)":0*F &0!0>0 !0)06F (+&(�9 /0J!(= 
(!) ?%+:"/0'"" ?( ;06�;06"/�. � (*$()� �� MathSciNet :�J06 ;0-
6��"0:9 ��I��06")$(C( J%�$0:0 “Mathematical Reviews” (MR), 
(*$()0$$(C( ) 1940 C. ) /0>�*6)� 0:F6��$06")9 $�;�'/(;% J%�$0-
:% “Zentralblatt für Mathematik”. � 1980 C. )*� *(!��J0$"� J%�$0:0 
MR * 1940 C. *60:( >0*6FH �� MathSciNet, /(6(�0D ";��6 "$I(�-
;0'"H ( '"6"�()0$"". �60 �� 6E06�:F$( *:�!"6 &0 ?�0)":F$(-
*6FH "!�$6"I"/0'"" 0)6(�(). �"*6�;0 ?("*/0 ?( 0)6(�% !0�6 
)(&;(J$(*6F $0=6" ?%+:"/0'"", *)D&0$$9� * !0$$(= 0)6(�*/(= 
&0?"*FH, !0J� �*:" $�*/(:F/( 0)6(�() ";�H6 60/%H J� I0;":"H. 
� $�/(6(�9# *:%>0D# ?��*($0: MR (+�0E0�6*D / 0)6(�0;, !:D 6(-
C( >6(+9 %+�!"6F*D, >6( �� /(���/6$( **9:0�6*D $0 "# *606F". 
� !�%C(= *6(�($9, (+E�� ;�$H ?("*/0 "*?(:F&%�6 *()?0!�$"� 
*6�(/ )( )*�# ?(:D# )/:H>0D ?(:� 0)6(�0. � $0*6(DE�� )��;D 
MathSciNet *(!��J"6 "$I(�;0'"H ?(>6" ( 2 ;:$ *606�= "& 
1900 ;06�;06">�*/"# J%�$0:() [Wikipedia], +(:FG0D >0*6F /(6(-
�(= "&):�>�$0 (6 /(�/" !( /(�/".  

7.2.6. �06�;06">�*/"= ?(�60: Math-Net.Ru (http://www. 
mathnet.ru) ?��!(*60):D�6 �(**"=*/"; " &0�%+�J$9; ;06�;06"/0; 
%*:%C" ?( ?("*/% "$I(�;0'"" ( ;06�;06">�*/(= J"&$" ) �(**"". 
�( !0$$9; $0 ;0�6 2011 C. ?(�60: *(!��J0: 72 J%�$0:0, 
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90500 ?%+:"/0'"=, 3032 !(/:0!0 " :�/'"", 627 )"!�(&0?"*�=, 0 
60/J� "$I(�;0'"H ( 168 /($I���$'"D# " 50 *�;"$0�0#. �(�60: 
*(&!0$ ) 2001 C., ?(!!��J")0�6*D �06�;06">�*/"; "$*6"6%6(; 
";. �. �. �6�/:()0 ��	 *();�*6$( * 
6!�:�$"�; ;06�;06">�*/"# 
$0%/ ��	. 

7.2.7. �()��;�$$(= I0/6(C�0I">�*/(= �� D):D�6*D arXiv.org 
(http://arxiv.org) | +�*?:06$9= 0�#") <:�/6�($$9# ?%+:"/0'"= $0-
%>$9# *606�= ?( I"&"/�, ;06�;06"/�, 0*6�($(;"", "$I(�;06"/� " 
+"(:(C"". ��#") *(&!0$ ) 1991 C. ) �(*-�:0;(**/(= $0'"($0:F-
$(= :0+(�06(�"�= (Los Alamos National Laboratory, LANL, USA) " 
?��)($0>0:F$( ?��!$0&$0>0:*D !:D *606�= ?( I"&"/�, (!$0/( ?(-
*6�?�$$( )(&$"/:" �0&!�:9, ?(*)DE�$$9� !�%C"; $0%/0;. � *���-
!"$� 2008 C. ) $�; *(!��J0:(*F +(:�� 485 000 ?%+:"/0'"=, " /0J-
!9= ;�*D' !(+0):D:(*F 3000|4000 *606�=. �%E�*6)%�6 $�*/(:F/( 
!�*D6/() &��/0: 0�#")0, ) 6(; >"*:� ) �(**"" (http://ru.arxiv.org). 
� $0*6(DE�� )��;D 0�#") *?($*"�%�6*D " (+*:%J")0�6*D �(�$�:-
:F*/"; %$")��*"6�6(; ��� [Wikipedia]. ��" !(+0):�$"" ) 0�#") 
?%+:"/0'"D 0)6(;06">�*/" ?(?0!0�6 ) +0&% '"6"�()0$"D Citebase, 
>6( ?(&)(:D�6 )9>"*:"6F "$!�/* '"6"�()0$"D $0 ;06��"0:0# 0�-
#")0. Citebase �0&�0+(60$0 ) 2005 C. T. Brody [Brody, 2006]. 

7.2.8. �� RePEc (*(/�0E�$"� (6 Research Papers in Economics, 
http://repec.org) ?��!*60):D�6 *(+(= ��&%:F606 �0+(69 )(:($6��() 
"& 73 *6�0$ ;"�0 ?( *(!�=*6)"H �0*?�(*6�0$�$"H "**:�!()0$"= 
?( </($(;"/� [Wikipedia]. �:0)$0D (*(+�$$(*6F ?�(�/60 *(*6("6 ) 
!�'�$6�0:"&0'"" �� �0+(>"# !(/%;�$6(), ?��?�"$6(), J%�$0:F-
$9# *606�= " /(;?($�$6() ?�(C�0;;$(C( (+�*?�>�$"D. ��(�/6 
&0?%E�$ ) 1997 C. $0 ?:06I(�;� IDEAS. �( !0$$9; $0 I�)�0:F 
2011 C., �� RePEc *(!��J"6 390 000 �0+(>"# *606�=, 615 000 J%�-
$0:F$9# *606�=, 2100 ?�(C�0;;$9# /(;?($�$6(), 22 000 /$"C " 
C:0). �(:FG"$*6)( "& $"# ;(J$( &0C�%J06F +�*?:06$(, 0)6(�*/"� 
?�0)0 (*60H6*D &0 0)6(�(; ":" !��J06�:�; 0)6(�*/"# ?�0). ��-
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!%E"� "&!06�:" “Elsevier” " “Springer” ?�")(!D6 ?���>�$F *)("# 
;06��"0:() ?( </($(;"/� ) RePEc. �$I(�;0'"D "& <6(= �� "*-
?(:F&%�6*D !:D �J�C(!$(C( (?��!�:�$"D �0$C0 ?(>6" 20 000 &0��-
C"*6�"�()0$$9# </($(;"*6().  

7.2.9. �� JSTOR (*(/�0E�$"� (6 *:() “`�0$":"E� J%�$0:()”, 
http://www.jstor.org) ?��!*60):D�6 *(+(= *�6�)%H *"*6�;% 0�#")"-
�()0$"D 0/0!�;">�*/"# J%�$0:(), (*$()0$$%H ) 1995 C. ) ���. 
JSTOR �0&)")0�6*D ?(! :(&%$C(;: “…) ?(;(EF 0/0!�;">�*/(;% 
*((+E�*6)% !:D ?(:%>�$"D )*�# ?��";%E�*6) (6 +9*6�( �0&)"-
)0HE"#*D "$I(�;0'"($$9# " *�6�)9# 6�#$(:(C"=”. � *�$6D+�� 
2009 C. ) �� JSTOR #�0$":(*F 1 079 $0";�$()0$"= J%�$0:(), 
?��!*60):DHE"# 51 $0%>$%H !"*'"?:"$%, >6( ) *%;;� *(*60)":( 
+(:�� 33,7 ;:$ *6�0$"' 6�/*60 [Wikipedia]. �(*6%?$(*6F ?(>6" 
)*�# J%�$0:() ) JSTOR /($6�(:"�%�6*D “?(!)"J$(= ?���C(�(!-
/(=”, /(6(�0D ?��!*60):D�6 *(+(= *(C:0*()0$$%H &0!��J/% ;�J!% 
6�/%E"; 6(;(; J%�$0:0 " ?(*:�!$"; 6(;(;, !(*6%?$9; ) 
JSTOR. �6(6 *�(/ %*60$0):")0�6*D *(C:0G�$"�; ;�J!% JSTOR " 
"&!06�:�; " (+9>$( *(*60):D�6 3|5 :�6. 

7.2.10. ProQuest (http://www.proquest.co.uk/en-UK/) | ?(:$(6�/-
*6()0D ;%:F6"!"*'"?:"$0�$0D �� (*(!��J"6 +(:�� 200 ��). �(*-
6%?$0 * 1985 C., ) $0*6(DE�� )��;D * $�= *(6�%!$">0H6 +(:�� 
700 )�!%E"# )9*G"# %>�+$9# &0)�!�$"= ;"�0. 

 7.2.11. ACM, 0**('"0'"D ?( )9>"*:"6�:F$(= 6�#$"/�, (*$(-
)0$0 ) 1947 C. /0/ $0%>$(� " (+�0&()06�:F$(� (+E�*6)(. ��� (*%-
E�*6):D�6 *)(H !�D6�:F$(*6F >���& 170 ;�*6$9# (6!�:�$"=, ?(-
�D!/0 500 (6!�:�$"= ) /(::�!J0# " %$")��*"6�60#, 0 60/J� 35 
“*?�'"0:F$9# C�%?? ?( "$6���*0;” (SIG). � 2009 C. ) ��� $0*>"-
69)0:(*F +(:�� 92 000 >:�$(). �&!06�:F*6)( ACM )9?%*/0�6 ?��-
*6"J$9� 0/0!�;">�*/"� J%�$0:9 “Journal of the ACM”, “Com-
munications of the ACM” " *��"H J%�$0:() “ACM Transactions”. 
�$(C"� SIG ($0?�";��, SIGCOMM) (�C0$"&%H6 ��C%:D�$9� /($-
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I���$'"" " ?(:%>":" ;"�()(� $0%>$(� ?�"&$0$"�. ��%??9 60/J� 
?%+:"/%H6 6�%!9 /($I���$'"=, *?�'"0:"&"�()0$$9� J%�$0:9 " 
+H::�6�$". �(:$9= 0�#") ?�(!%/'"" "&!06�:F*6)0 #�0$"6*D ) 
'"I�()(= +"+:"(6�/�, /(6(�0D !(*6%?$0 ?(!?"*>"/0; >���& 
ACM-?(�60: (http://portal.acm.org). 

�*6(�">�*/" (*$()$9; /($/%��$6(; ACM +9:( " (*60�6*D 
“
+E�*6)( )9>"*:"6�:F$(= 6�#$"/" IEEE”, /(6(�(� D):D�6*D $0"-
+(:�� /�%?$(= ?(!C�%??(= “�$*6"6%60 "$J�$��() ?( <:�/6�(6�#-
$"/� " <:�/6�($"/�”. IEEE +ó:FG�� )$";0$"� %!�:D�6 0??0�06$(-
;% (+�*?�>�$"H " )(?�(*0; *60$!0�6"&0'"", >�; 6�(��6">�*/(= 
)9>"*:"6�:F$(= 6�#$"/�, $( (6;�>0�6*D *%E�*6)�$$(� ?���/�9-
6"� * ?�(C�0;;(= ACM.  

7.2.12. IEEE, ":" “�$*6"6%6 "$J�$��() ?( <:�/6�(6�#$"/� " 
<:�/6�($"/�”, ?��!*60):D�6 *(+(= ;�J!%$0�(!$%H $�/(;;��>�-
*/%H (�C0$"&0'"H ?( �0&)"6"H <:�/6�($$9# 6�#$(:(C"=. IEEE 
*(*6("6 "& 39 (+E�*6), (�C0$"&()0$$9# ?( *?�'"0:F$9; 6�#$">�-
*/"; (+:0*6D;, * +(:�� >�; 300 ��C"($0:F$9;" (�C0$"&0'"D;", 
/(6(�9� *(&9)0H6 ��C%:D�$9� *()�E0$"D. � IEEE )#(!"6 +(:�� 
365 000 >:�$() ?�"+:"&"6�:F$( "& 150 *6�0$. *60) IEEE (?��!�-
:D�6 '�:" (�C0$"&0'"" /0/ “…$0%>$9� " (+�0&()06�:F$9�,  
$0?�0):�$$9� $0 �0&)"6"� 6�(�"" " ?�0/6"/" <:�/6�(6�#$"/", 
<:�/6�($"/", *)D&" " )9>"*:"6�:F$(= 6�#$"/", 0 60/J� $0%/" ( 
/(;?FH6��0#…”. �:D !(*6"J�$"D <6"# '�:�= IEEE "&!0�6  
$0%>$9� J%�$0:9 (+(:�� 100 $0";�$()0$"=), (�C0$"&%�6 ;�J!%-
$0�(!$9� /($I���$'"". 
$ D):D�6*D 60/J� )�!%E"; �0&�0+(6>"-
/(; ?�(;9G:�$$9# *60$!0�6() ) G"�(/(; *?�/6�� !"*'"?:"$. 
�>"60�6*D, >6( IEEE )9?%*/0�6 30 % ;"�()(= :"6��06%�9 )  
(+:0*6" <:�/6�($$(= " )9>"*:"6�:F$(= 6�#$"/", "&!0)0D +(:�� 
100 ��'�$&"�%�;9# J%�$0:() * )9*(/";" ";?0/6-I0/6(�0;".  
�)6(�9 ;(C%6 ?( *)(�;% )9+(�% )9/:0!9)06F *(+*6)�$$9� *606F" 
) (6/�969= !(*6%?. ��"+:"&"6�:F$( 1/3 0)6(�() IEEE ?(:F&%H6*D 
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<6(= )(&;(J$(*6FH. �(!��J0$"� J%�$0:(), $0�D!% * !(/:0!0;" 
$�*/(:F/"# *(6�$ �J�C(!$9# /($I���$'"=, ?��!*60):�$( )  
*�6�)(= �� IEEE Xplore (http://ieeexplore.ieee.org), /(6(�0D )  
$0*6(DE�� )��;D *(!��J"6 *)9G� !)%# ;"::"($() &0?"*�= 
[Wikipedia].  

7.2.13. ��#$">�*/"= %/0&06�:F Compendex (http://www. 
engineeringvillage2.org) ?��!*60):D�6 *(+(= +"+:"(C�0I">�*/%H 
��. Compendex D):D�6*D %/0&06�:�; 6�#$">�*/"# ;06��"0:() * 
1884 C., *(*60):�$$9; )�%>$%H ?(! "*#(!$9; $0&)0$"�; En-
gineering Index, ) /0>�*6)� Compendex ($ +9: (?%+:"/()0$ "&!0-
6�:F*6)(; “Elsevier”. � $0*6(DE�� )��;D Compendex *(!��J"6 
+(:�� !�)D6" ;"::"($() &0?"*�= " **9:(/ +(:�� >�; "& 5000 ;�J-
!%$0�(!$9# "*6(>$"/() )/:H>0D J%�$0:9, /($I���$'"" " (6�0*-
:�)9� "&!0$"D. �J�C(!$( ?�"+:"&"6�:F$( 500 000 $()9# &0?"*�= 
+(:�� >�; "& 190 !"*'"?:"$ " (*$()$9# *?�'"0:F$(*6�= ) "$J�-
$��$(= (+:0*6" !(+0):D�6*D / +0&� !0$$9#. /0&06�:F (#)069)0�6 
!0$$9� * 1969 C. " (+$():D�6*D �J�$�!�:F$(. 

7.2.14. ��6�)0D *"*6�;0 0$0:"&0 " ?("*/0 ;�!"'"$*/(= :"6��0-
6%�9 MEDLINE (http://www.ncbi.nlm.nih.gov/pubmed) ?��!*60):D�6 
*(+(= �� * "$I(�;0'"�= ?( $0%/0; ( J"&$" " +"(;�!"'"$�. 
MEDLINE )/:H>0�6 +"+:"(C�0I">�*/"� !0$$9� *606�= "& 0/0!�-
;">�*/"# J%�$0:() ?( ;�!"'"$�, %#(!% &0 +(:F$9;", I0�;0'�)-
6"/�, *6(;06(:(C"" " &!�0)((#�0$�$"H, 0 60/J� :"6��06%�% ?( 
+"(:(C"" " +"(#";"". � %/0&06�:F MEDLINE )/:H>�$( (/(:( 
5 000 J%�$0:() <6(C( ?�(I":D, *)(+(!$9= !(*6%? / /(6(�9; )(&-
;(J�$ >���& �� PubMed [Wikipedia]. 	()9� J%�$0:9 ))(!D6*D ) 
*(*60) �� $0 (*$()� ��/(;�$!0'"= *?�'"0:"*6() "& �(;"6�60 
6�#$">�*/(C( 0$0:"&0 :"6��06%�9 * %>�6(; $0%>$(C( (#)060 " /0-
>�*6)0 J%�$0:0. 

7.2.15. �%E�*6)%�6 $�*/(:F/( /�%?$9# "$I(�;0'"($$9# *"*-
6�;, (+�*?�>")0HE"# !(*6%? / ��I��06")$(-+"+:"(C�0I">�*/"; 
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" ?(:$(6�/*6()9; ��: STN International (http://www.stn-inter-
national.de), Lexis-Nexis (http://www.lexisnexis.com), Dialog 
(http://www.dialog.com). �( *%6", <6( *"*6�;9-"$6�C�06(�9, /(6(-
�9� (+��!"$DH6 +(:FG(� /(:">�*6)( �0&:">$9# �� ) �0;/0# 
�!"$(C( ?("*/()(C( "$6��I�=*0 " D&9/0 "$I(�;0'"($$9# &0?"-
*�=. 	0?�";��, STN International *%E�*6)%�6 * *���!"$9 80-# CC., 
(+��!"$DD +(:�� 200 �� ?( )*�; (6�0*:D; $0%/" " 6�#$(:(C"=. 
�D! �� D):DH6*D ��6�(*?�/6")$9;", ?��!*60):DH6 /(?"" ?%+:"-
/0'"= XVII-XIX )). (!). �� �0&:">$(C( ?�(I":D !:D *"*6�;9 STN 
*(&!0H6*D +(:�� *60 $0%>$(-"**:�!()06�:F*/";" " "$I(�;0'"($-
$(-0$0:"6">�*/";" %>��J!�$"D;", (�C0$"&0'"D;" " "&!06�:F*6-
)0;". � �� STN International ?��!*60):�$9 ?%+:"/0'"" ?�"+:"&"-
6�:F$( 50 000 ?��"(!">�*/"# "&!0$"=, 0 60/J� ?06�$6$9� " $0%>-
$(-6�#$">�*/"� 0�#")9 �D!0 /�%?$�=G"# $0'"($0:F$9# " ;�J!%-
$0�(!$9# (�C0$"&0'"=. �(*6%? / <6(= �� �0$�� (*%E�*6):D:*D ?( 
*�6D; ?���!0>" !0$$9#, �0+(60)G"; $0 (*$()� "*/:H>"6�:F$( 
$0!�J$(C( ?�(6(/(:0 X.25, 0 $9$� ?( *�6" �$6��$�6.  

7.3. 	�*+��0��+3 
7.3.1. Scopus (http://www.scopus.com) D):D�6*D ;%:F6"!"*'"?-

:"$0�$(= �� ��I��06() " '"6"�()0$"= "&!06�:F*6)0 “Elsevier”. 
� $�= ?�("$!�/*"�()0$( +(:�� 18 000 $0";�$()0$"= $0%>$(-6�#-
$">�*/"# " ;�!"'"$*/"# J%�$0:() )/:H>0D 1200 J%�$0:() Open 
Access " (/(:( 300 �(**"=*/"# J%�$0:(), 0 60/J� 3,7 ;:$ !(/:0-
!() "& 6�%!() /($I���$'"=. 
#)06 | 16500 ��'�$&"�%�;9# J%�-
$0:() ) (+:0*6" $0%/", 6�#$"/", ;�!"'"$9 " (+E�*6)�$$9# $0%/ 
() 6(; >"*:� "*/%**6)( " C%;0$"60�$9� $0%/"). � ?(;(EFH 
Scopus Author Preview ;(J$( %&$06F $�/(6(�9� *)�!�$"D (+ 0)6(-
��, $0?�";�� ;�*6( �C( �0+(69. Scopus TopCited !0�6 (+E�� ?��!-
*60):�$"� ( 20 $0"+(:�� '"6"�%�;9# *606FD# ?( /0J!(= 6�;06"/� 
&0 ?(*:�!$"� 6�", >�69�� " ?D6F :�6. �6" !0$$9� !(*6%?$9 >���& 
?�(C�0;;$9= "$6��I�=* API, /(6(�9= )#(!"6 ) Scopus.  
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7.3.2. Scirus (http://www.scirus.com) D):D�6*D *()��;�$$(= ?(-
"*/()(= ;0G"$(=, �0&�0+(60$$(= ) “Elsevier” " *?�'"0:"&"�%H-
E�=*D $0 ?("*/� $0%>$(= "$I(�;0'"". � $0*6(DE�� )��;D ?(:� 
?("*/0 *(*6("6 "& 410 ;:$ "$6��$�6-*6�0$"' ?( $0%>$(= 6�;06"/� 
* *0=6() .edu, .org, ac.uk, .com, .gov " *0=6() )�!%E"# %$")��*"6�-
6() ;"�0, 0 60/J� ?(�D!/0 17 ;:$ &0?"*�= "& �� ScienceDirect, 
MEDLINE on BioMedNet, Beilstein on ChemWeb, BioMed Central, 
SIAM, US Patent Office, E-Print ArXiv, Chemistry Preprint Server, 
Computer Science Preprint Server, Mathematics Preprint Server, 
CogPrints " NASA. ����>�$F !(*6%?$9# �� ;(J$( $0=6" $0 *6�0-
$"'� http://scirus.com/srsapp/aboutus. 

7.3.3. HistCite (http://thomsonreuters.com) | <6( ?�(C�0;;$(� 
(+�*?�>�$"� (�0&�0+(6>"/ �. �0�I":!), "*?(:F&%�;(� !:D +"+-
:"(;�6�">�*/(C( 0$0:"&0 " )"&%0:"&0'"" �C( ��&%:F606(). 	"J� 
?�")�!�$9 $�/(6(�9� 6"?()9� )(?�(*9, $0 /(6(�9� ;(J$( ?(:%-
>"6F (6)�6 * ?(;(EFH HistCite. �0/ ;$(C( :"6��06%�9 (?%+:"/(-
)0$( ) <6(= (+:0*6"? �(C!0 " /0/"� *6�0$9 �� ?%+:"/()0:"? �0/"� 
*6�0$9 )$�*:" $0"+(:FG"= )/:0! ) <6% (+:0*6F? �0/"� D&9/" >0-
E� )*�C( "*?(:F&%H6*D !:D ;06��"0:(), ?%+:"/%�;9# ) <6(= (+-
:0*6"? �0/"� J%�$0:9 *(!��J06 *606F" ?( !0$$(= 6�;06"/�? �0-
/"� "& $"# $0"+(:�� )0J$9�? �6(, )��(D6$(, D):D�6*D /:H>�)9;" 
0)6(�0;" ) <6(= (+:0*6"? �0/"� (�C0$"&0'"" ?��!*60):DH6 <6" 
0)6(�9? �0/"� *606F" *0;9� )0J$9�? �0/ �0&:">$9� "**:�!()0-
6�:" ) <6(= (+:0*6" ):"DH6 !�%C $0 !�%C0?  

�:(/ )"&%0:"&0'"" ) HistCite ?��(+�0&%�6 +"+:"(C�0I">�*/"� 
!0$$9� ) !"0C�0;;9, $0&9)0�;9� "*6(�"(C�0I0;", | )��;�$$9� 
*)D&", %*60$():�$$9� $0 (*$()� '"6"�()0$"D. � ?(;(EFH "*6(-
�"(C�0I() :�C>� %)"!�6F " )9!�:"6F /:H>�)9� ?%+:"/0'"" ?( 
"&%>0�;(= 6�;�, "# #�($(:(C"H " )&0";$(� ):"D$"�. 

7.3.4. Google Scholar (!0:�� GS, http://scholar.google.com) D):D-
�6*D +�*?:06$(= ?("*/()(= ;0G"$(=, /(6(�0D "$!�/*"�%�6 ?(:-
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$9� 6�/*69 :"6��06%�9 ?( �0&:">$9; $0%>$9; !"*'"?:"$0;. �( 
*)("; I%$/'"D; GS 0$0:(C">�$ +�*?:06$9; Scirus (“Elsevier”), 
CiteSeerX " getCITED. � !�%C(= *6(�($9, GS )9?(:$D�6 I%$/'"" 
?:06$9# "$*6�%;�$6() Scopus (Elsevier) " WoS (“Thomson 
Reuters”). �C( ��/:0;$9= !�)"& | “�6(D6F $0 ?:�>0# C"C0$6()” | 
D):D�6*D /(;?:";�$6(; ) *6(�($% "$J�$��() " %>�$9#, /(6(�9� 
*!�:0:" )/:0! ) *)(" (+:0*6" "**:�!()0$"=, (+�*?�>") I%$!0;�$6 
!:D $()9# "$6�::�/6%0:F$9# !(*6"J�$"= [Wikipedia]. �0+(69 ?( 
?�(�/6"�()0$"H " ��0:"&0'"" GS ) 2006 C. $0>0:" A. Verstak " 
A. Acharya (�0$�� (+0 �0+(60:" $0! (*$()$9; ?("*/()"/(; Google) 
) (6)�6 $0 )9?%*/ /(;?0$"�= Microsoft ?("*/()(= *"*6�;9 Windows 
Live Academic. �(:FG"$*6)( ?("*/()9# "$*6�%;�$6() !0H6 )(&-
;(J$(*6F �0$J"�()0$"D ��&%:F606() ?("*/0 6(:F/( ?( (!$(;% 
?0�0;�6�%, $0?�";�� ��:�)0$6$(*6", >"*:% '"6"�()0$"= ":" !06� 
?%+:"/0'"". � (6:">"� (6 $"# GS ;(J�6 �0$J"�()06F ��&%:F6069 
?("*/0 ?( $0+(�% ?0�0;�6�(). �(<6(;% ?��)9� ;�*60 &0$";0H6 
>0*6( '"6"�%�;9� *606F", >6( ?(!6)��J!0�6 “<II�/6 �06I�D”. 

���F�&$(= ?�(+:�;(= GS D):D�6*D */�96$(*6F (+:0*6" �C( (#-
)060. GS $� ?%+:"/%�6 ?���>�$F "*?(:F&%�;9# $0%>$9# J%�$0:(). 
�*:�!*6)"� <6(C( $�)(&;(J$( )9D*$"6F, $0*/(:F/( ��&%:F6069 
�C( ?("*/0 D):DH6*D *()��;�$$9;" " "*>��?9)0HE";". GS (G"-
+0�6*D ?�" "!�$6"I"/0'"" ?%+:"/0'"= $0 *��)��� ?��?�"$6() 
arXiv. �$0/" ?��?"$0$"D ) $0&)0$"D# ?�")(!D6 / $�?�0)":F$9; 
��&%:F6060; ?("*/0, 0)6(�0; ?�"?"*9)0H6*D >%J"� *606F", $�/(-
6(�9� ��&%:F6069 )9!0H6*D +�& /0/(=-:"+( ?($D6$(= ?�">"$9. 
�6(C( !(*606(>$( !:D &0/:H>�$"D: GS *:�!%�6 "*?(:F&()06F /�0=-
$� (*6(�(J$(, (*(+�$$( !:D �0*>�60 "&)�*6$9# ;�6�"/, 60/"# /0/ 
h-"$!�/* `"�G0 (Hirsch) ":" JIF. 

7.3.5. CiteSeerX (http://citeseerx.ist.psu.edu) ?��!*60):D�6 *(+(= 
"$*6�%;�$6 ?("*/0 " '"I�()%H +"+:"(6�/%, /(6(�0D *(!��J"6 
1,5 ;:$ !(/%;�$6() " 30 ;:$ '"6"�()0$"= ) (+:0*6" )9>"*:"-
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6�:F$(= 6�#$"/" " "$I(�;06"/". CiteSeer *(&!0$ ) 1997 C. * '�:FH 
*+(�0 " $0/(?:�$"D $0%>$9# !(/%;�$6(), $0#(!DE"#*D ) ��6" ) 
*)(+(!$(; !(*6%?�, " 0)6(;06">�*/(C( )9>"*:�$"D $�&0)"*";(C( 
"$!�/*0 '"6"�()0$"D. �(*/(:F/% <60 ?("*/()0D ;0G"$0 ";��6 
!(*6%? 6(:F/( / (6/�969; ;06��"0:0;, 6( * +(:FG(= )��(D6$(-
*6FH "# 0)6(�9 +%!%6 )9C:D!�6F ?��!?(>6"6�:F$�� !�%C"#.  

7.3.6. CiteULike (http://www.citeulike.org) ?��!*60):D�6 *(+(= 
+�*?:06$9= *�6�)(= *��)"* !:D (�C0$"&0'"" +"+:"(C�0I">�*/"# 
**9:(/. �0+(60�6 * (/6D+�D 2004 C. � �C( ?(;(EFH ;(J$( (�C0$"-
&()06F #�0$":"E� /(?"= *606�=, (+:0!0HE�� *('"0:F$9;" I%$/-
'"D;". 

7.3.7. 2collab (http://www.2collab.com) ?��!*60):D�6 *(+(= *�6�-
)(= "$*6�%;�$6, �0&�0+(60$$9= “Elsevier” !:D ?�()�!�$"D *();�-
*6$9# "**:�!()06�:F*/"# �0+(6. 
$ ?(&)(:D�6 !�:"6F*D &0/:0!/0-
;", **9:/0;" " :H+9;" ?�"*(�!"$�$$9;" ;06��"0:0;" * /(::�-
C0;", *(&!0)06F :(/0:F$9� $0%>$9� *((+E�*6)0.  

7.3.8. GetCITED (http://www.getcited.org) ?��!*60):D�6 *(+(= 
*�6�)%H +0&% !0$$9#, ) *(&!0$"" /(6(�(= ?�"$";0H6 %>0*6"� *0-
;" 0)6(�9. ��C(!$D ($0 *(!��J"6 +(:�� 3 ;:$ ?%+:"/0'"= 
300 000 69*. 0)6(�().  

7.3.9. ��(C�0;;0 Publish or Perish [Harzing, 2010] ?( ?0�0;�6-
�0; &0?�(*0 ?�()(!"6 ?("*/ " 0$0:"&"�%�6 $0%>$9� **9:/". �:D 
!(+9>" !0$$9# ($0 "*?(:F&%�6 GS, &06�; 0$0:"&"�%�6 "# " ?��!-
*60):D�6 *606"*6">�*/"� ��&%:F6069: (+E�� /(:">�*6)( *606�=; 
(+E�� /(:">�*6)( '"6"�()0$"=; *��!$�� /(:">�*6)( '"6"�()0$"= 
$0 (!$% *606FH; *��!$�� /(:">�*6)( '"6"�()0$"= $0 (!$(C( 0)6(-
�0; *��!$�� /(:">�*6)( '"6"�()0$"= ) C(!; h-index " *((6)�6*6-
)%HE"� ?0�0;�6�9; g-index �CC� (Egghe); *()��;�$$9= h-index; 
?(/0&06�:F '"6"�()0$"D, ('�$�$$9= ?( )(&�0*6%; !)0 )0�"0$60 
"$!"")"!%0:F$9# h-index; 0$0:"& /(:">�*6)0 0)6(�() $0 (!$%  
*606FH. 
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�(�%!)%. �(+9>0 !0$$9# (Data Mining). �6( ?�('�** (+$0�%J�-
$"D ) “*9�9#” !0$$9# �0$�� $�"&)�*6$9#, $�6�")"0:F$9#, ?(:�&$9# 
$0 ?�0/6"/� " !(*6%?$9# ) "$6��?��60'"" &$0$"=, $�(+#(!";9# !:D 
?�"$D6"D ��G�$"= ) �0&:">$9# *I��0# >�:()�>�*/(= !�D6�:F$(*6". 
“�(+9>0 !0$$9#” �0&!�:D�6*D $0 &0!0>" /:0**"I"/0'"", ;(!�-
:"�()0$"D, ?�(C$(&"�()0$"D " !�%C"�. � *)(H (>���!F, ;�6(!9 “!(-
+9>" !0$$9#” �0&!�:DH6*D $0 *606"*6">�*/"� " /"+��$�6">�*/"�. 
� *606"*6">�*/"; ;�6(!0; (6$(*D6*D !�*/�"?6")$9= 0$0:"&, /(���-
:D'"($$9= " ��C��**"($$9= 0$0:"&, I0/6(�$9= 0$0:"&, !"*?��*"($-
$9= 0$0:"&, /(;?($�$6$9= 0$0:"&, 0$0:"& )��;�$$9# �D!(). �"+��-
$�6">�*/"� ;�6(!9 | <6( $�=�($$9� *�6", C�$�6">�*/"� 0:C(�"6;9, 
$�>�6/0D :(C"/0, !���)FD ��G�$"=, *"*6�;9 (+�0+(6/" </*?��6$9# 
&$0$"=. 

7.3.10. BIBXCEL (http://www8.umu.se/inforsk/Bibexcel) – ?�(-
C�0;;0 !:D +"+:"(;�6�">�*/(C( 0$0:"&0 !0$$9#, ?��!*60):�$$9# 
) 6�/*6()(; I(�;06�. �� C:0)$0D I%$/'"D *(*6("6 ) C�$��0'"" 
I0=:0, ?�"C(!$(C( !:D &0C�%&/" ) Excel. 

7.3.11. ��(C�0;;$9= ?0/�6 Bibliometrics MATLAB [Cardillo, 
2010] �0&�0+(60$ !:D ?�()�!�$"D "$!")"!%0:F$(C( +"+:"(;�6�"-
>�*/(C( 0$0:"&0 ;0**")0 *)("# ?%+:"/0'"=. �0/ ?�0)":(, !:D <6(= 
'�:" "*?(:F&%H6 Google Scholar ":" ?�(C�0;;% Publish or Perish, 
/(6(�0D (*%E�*6):D�6 !(+9>% !0$$9# * ?(;(EFH GS. 
!$0/( <6" 
?�(C�0;;9 6��+%H6 !(?(:$"6�:F$9# %*":"=, >6( (+%*:():�$( $�-
(+#(!";(*6FH ?��!)0�"6�:F$(= (+�0+(6/" "*#(!$9# !0$$9#, $0-
?�";�� ��G�$"D ?�(+:�;9 “&0?D6(=” ) $0&)0$"" *606F" ":" ?��-
(!(:�$"D “%��&0$"D” *?"*/0 0)6(�() "$*6�%;�$60�"�; GS. � *":% 
<6(C( $�/(6(�9� ��&%:F6069 $�6(>$9. �9>"*:�$"� "$!")"!%0:F-
$9# +"+:"(;�6�">�*/"# ?0�0;�6�() * ?(;(EFH Bibliometrics 
MATLAB $� ?��!*60):D�6*D *:(J$9; ?�" $0:">"" !(*6%?0 / "$-
I(�;0'"" ( '"6"�()0$"" *)("# *606�=. � ��&%:F606� +%!%6 ?(:%-
>�$9 "$!")"!%0:F$9�, ?�()��D�;9� ��&%:F6069 * )9*(/"; %�()-
$�; !()��"D / $";. 

�:D ?�()�!�$"D )9>"*:�$"= ) ?(:$(; (+��;� $�(+#(!";( ?(!-
C(6()"6F 6�" ;0**")0 !0$$9# – C,Y " A. �0**") C *(!��J"6 "$-
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I(�;0'"H ( '"6"�()0$"" *606�=. �6" !0$$9� ;(J$( ?(:%>"6F "& 
$�*/(:F/"# ��, $0?�";�� WoS, Researcher ID, ":" * ?(;(EFH "$-
*6�%;�$6() GS, Scopus, CiteSeer. �0**") Y – C(! ?%+:"/0'"= *60-
6�=. 	0/($�', A – ;0**") *(0)6(�(). � ��&%:F606� )9>"*:�$"= +%-
!%6 ?(:%>�$9: a) ?0�0;�6�9 (?"*06�:F$(= *606"*6"/" ?%+:"/0'"-
($$(= !�D6�:F$(*6" %>�$(C(; +) +"+:"(;�6�">�*/"� "$!�/*9, *(-
*6(DE"�, ) *)(H (>���!F, "& $�*/(:F/"# ?(!C�%??. 

�0�0;�6�9 (?"*06�:F$(= *606"*6"/" ?%+:"/0'"($$(= !�D-
6�:F$(*6" %>�$(C( | <6( (+E�� /(:">�*6)( *606�= " *��!$�� &0 
/0J!9= C(!; (+E�� /(:">�*6)( '"6"�()0$"= " �0*?��!�:�$"� ?( 
C(!0;; /(<II"'"�$6 �J"$" (Gini coefficient) " /�")0D �(��$'0 
(Lorenz curve); *606"*6">�*/"� #0�0/6��"*6"/" ?%+:"/0'"=, '"6"-
�()0$"= " *(0)6(�(). �606"*6">�*/"� #0�0/6��"*6"/" – ;"$";%;, 
;0/*";%;, *��!$��, ;�!"0$0 " ;(!0 | )9>"*:DH6*D * 95 %-; !(-
)��"6�:F$9; "$6��)0:(;.  

�$!�/*9 '"6"�()0$"=: h-index `"�G0, g-index �CC�, A-index 
�J"$, h(2)-index �(*;%:*/(C(, e-index �0$C0 " 
��!�������

1U 
h-index �"!"�(?%:(*0.  

�$!�/*9, &0)"*DE"� (6 )��;�$": AWCR-index ()&)�G�$$0D ?( 
)(&�0*6% ?%+:"/0'"" */(�(*6F '"6"�()0$"D), �R-index �J"$0 – 
`0�&"$C0 " h�-index �"!"�(?%:(*0.  

�$!�/*9, %>"69)0HE"� /(:">�*6)( 0)6(�(): hI-index | "$!"-
)"!%0:F$9= "$!�/* �06"*69, hI, norm-index | "$!")"!%0:F$9=, 
$(�;"�()0$$9= "$!�/* `0�&"$C0, hm-index | "$!�/* ��0=+��0 
!:D /(::�/6")0 0)6(�().  

�0/�6 Bibliometrics MATLAB (*$0E�$ C�0I"/(=. 
7.3.12. Pajek (“�0%/”, http://pajek.imfm.si) – ?�(C�0;;0 !:D 0$0-

:"&0 " )"&%0:"&0'"" +(:FG"# *�6�)9# *6�%/6%�. NetDraw (http:// 
www.analytictech.com/netdraw/netdraw.htm) – ?�(C�0;;0 )"&%0:"-
&0'"" *�6�)9# *6�%/6%�, $0?�";�� +"+:"(C�0I">�*/"# ":" *('"-
0:F$9# *�6�=. �();�*6";0 * Pajek ?( I(�;06% C�0I">�*/"# !0$$9#. 
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� &0/:H>�$"� ?�")�!�; *)�!�$"D ( �0&�0+(6/0# +"+:"(;�6�"-
>�*/"# ?�(C�0;;$9# "$*6�%;�$6() [Karpagam, et al., 2011] 
(60+:. 7.1). 

������� 7.1 

�"+:"(;�6�">�*/"� ?�(C�0;;$9� "$*6�%;�$69  

�%�!%��� �!+�� �%��%&���� �*3$)% 
Authormap Howard White �(*6�(�$"� C�0I0 

'"6"�()0$"D " �C( 
)"&%0:"&0'"D 

[White, soft] 

Bibcouple  
 

Loet 
Leydesdorff 

�"&%0:"&0'"D +"+-
:"(C�0I">�*/(C( 
coupling 0)6(�() $0 
(*$()� "$I(�;0'"" 
+0&9 !0$$9# WoS 

[Leydesdorff, 
soft] 

Citespace  
 

Chaomei Chen �"&%0:"&0'"D *6�%/-
6%�9 *)D&�= " 6�$-
!�$'"= ) $0%>$(= 
:"6��06%�� 

[Chen, soft]  

CleanPoP  
 

Audrey Baneyx �$*6�%;�$6 !:D *"*-
6�;06"&0'"" ��&%:F-
606() Publish or Perish 

[Baneyx, sof]  

Co-auth  
 

Loet 
Leydesdorff 

�"&%0:"&0'"D *(0)-
6(�*6)0 $0 (*$()� 
"$I(�;0'"" "& WoS 

[Leydesdorff, 
soft] 

Fulltext 
 

Loet 
Leydesdorff 

�(*60):�$"� /0�69 
*();�*6$(C( "*?(:F-
&()0$"D *:() ) ?(:-
$9# !(/%;�$60# 

[Leydesdorff, 
soft] 
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HistCite  
 

Eugene  
Garfield 

�(;;��>�*/"= ?�(-
!%/6 !:D +"+:"(C�0-
I">�*/(C( 0$0:"&0 " 
)"&%0:"&0'"" 

[Garfield, soft] 

IntColl Loet 
Leydesdorff 

�"&%0:"&0'"D ;�J-
!%$0�(!$(C( *(6�%!-
$">�*6)0 

[Leydesdorff, 
soft] 

ISI Loet 
Leydesdorff 

���(+�0&()0$"� !0$-
$9# "& WoS !:D ?(-
*:�!%HE�C( 0$0:"&0 

[Leydesdorff, 
soft] 

Patent 
Pictures 

 �(;;��>�*/"= ?�(-
!%/6 “	()(*6" ( ?0-
6�$60#”  

[Patent Pictures, 
soft]  

Publish or 
Perish 

Anne-Wil 
Harzing  

�&):�>�$"� " 0$0:"& 
0/0!�;">�*/"# '"6"-
�()0$"= "& Google 
Scholar 

[Harzing, soft]  

RefViz Thomson 
Reuters 
Research 
Software 

�$0:"& " )"&%0:"&0-
'"D +"+:"(C�0I">�*-
/"# **9:(/, ?(:%-
>�$$9# (6 EndNote, 
ProCite " Reference 
Manager 

[TRRS, soft]  

TI Loet 
Leydesdorff 

�(*60):�$"� /0�69 
*();�*6$(C( "*?(:F-
&()0$"D *:() ) 6�/-
*60# 

[Leydesdorff, 
soft]  
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#$%!% 8. ����$-+%+�!��*+- �%�&��; ��'+�$-��*+� 

��&%:F606(; $0%>$9# "**:�!()0$"= " �0&�0+(6(/ D):DH6*D 
“&$0$"D”, ��0:"&()0$$9� ) )"!� (?"*0$"= (6/�96"=, C"?(6�&, 6�(-
�"= " ;�6(!() " &0I"/*"�()0$$9� ) $0%>$9# ?%+:"/0'"D# )/:H-
>0D *606F" ) $0%>$9# J%�$0:0#. 
!$0/( &$0$"D D):DH6*D (+��/-
60;", $�%!(+$9;" !:D "&;���$"D $0%>$(= !�D6�:F$(*6". �(<6(;% 
!:D ?�()�!�$"D "&;���$"=, /0/ ?�0)":(, "*?(:F&%H6 (?"*0$"D 
J%�$0:F$9# *606�=, ?��!*60):�$$9� ) )"!� ;�60!0$$9#, *(!��-
J0E"# +"+:"(C�0I">�*/%H " +"+:"(;�6�">�*/%H "$I(�;0'"H.  

�"+:"(C�0I"�= $0&9)0H6 !�D6�:F$(*6F ?( *(*60):�$"H, �0*-
?�(*6�0$�$"H " "*?(:F&()0$"H +"+:"(C�0I">�*/(= "$I(�;0'"". 
�60 !�D6�:F$(*6F ��C:0;�$6"�%�6*D �
�� 7.0-99 “�$I(�;0'"($-
$(-+"+:"(6�>$0D !�D6�:F$(*6F, +"+:"(C�0I"D”. 	0?�";��, +"+-
:"(C�0I">�*/0D "$I(�;0'"D ( /$"C0# !( $�!0)$�C( )��;�$" *(-
!��J0:0*F $0 /0�6($$9# “/0�6(>/0#”, /(6(�9� #�0$":"*F ) /0�6(-
6�/0#. 
$0 *(!��J0:0 *:�!%HE"� *)�!�$"D: ";D 0)6(�0, $0&)0$"�, 
C(! " ;�*6( "&!0$"D, ;�*6( #�0$�$"D. �:D 0)6(;06"&0'"" ?�('�**0 
(+�0+(6/" +"+:"(C�0I">�*/(= "$I(�;0'"" ) �"+:"(6�/� �($C-
��**0 ��� ) $0>0:� 80-# CC. XX ). +9: �0&�0+(60$ *60$!0�6 
Z39.50 [�"J";(), �0&(), 2004]. 

��C(!$D +"+:"(C�0I">�*/(� (?"*0$"� *606F", (?%+:"/()0$$(= 
) $0%>$(; J%�$0:�, ?(;";( $0&)0$"D " *?"*/0 0)6(�() *(!��J"6 
"$I(�;0'"H ( ;�*6� �0+(69 0)6(�(), "# 0!��*0, 6�:�I($9, 0$$(-
60'"H, /:H>�)9� *:()0 " *?"*(/ :"6��06%�9. �*?(:F&%D <6"  
!0$$9�, ;(J$( (6)�6"6F, $0?�";��, $0 *:�!%HE"� )(?�(*9:  
/0/()( (+E�� >"*:( ?%+:"/0'"= ) %/0&0$$(= $0%>$(= (6�0*:"  
&0 "$6���*%�;(� )��;D " /0/ )9C:D!"6 �0*?��!�:�$"� ?%+:"/0'"= 
?( (6�0*:D;, ) */(:F/"# *606FD# 0)6(� )9*6%?0�6 ) /0>�*6)� ?��-
)(C( 0)6(�0, ) /0/"# (6�0*:D# $0%/" ";�H6*D �0+(69 * �C( %>0*6"-
�; " 6. ?. 
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	0 '"6"�()0$"" ?(*6�(�$0 +(:FG0D >0*6F ;�6�"/ /(:">�*6-
)�$$(= ('�$/" $0%>$(= !�D6�:F$(*6". �$I(�;0'"D ( '"6"�()0-
$"" &0)"*"6 (6 )��;�$", ?(<6(;% ) 6(>$9# I(�;%:"�()/0# *:�!%-
�6 %/0&9)06F: /(:">�*6)( '"6"�()0$"= !0$$(= *606F" &0 I"/*"�(-
)0$$9= ?�(;�J%6(/ )��;�$". �60 "$I(�;0'"D $0�D!% * +"+:"(-
C�0I">�*/"; (?"*0$"�; *606F" ?(&)(:D�6 ?(:%>"6F (6)�69 $0 
“6($/"�” )(?�(*9 /(:">�*6)�$$(C( #0�0/6��0, $0?�";�� /0/(� /(-
:">�*6)( *606�= ) )9+�0$$(= (6�0*:" $0%/" $� ";��6 '"6"�()0-
$"D, 0 60/J� *6�("6F ('�$/" " �0$J"�()0$"� $0%>$9# *606�= ?( ��-
&%:F6060; '"6"�()0$"D. �:�!%�6 (6;�6"6F, )(-?��)9#, >6( 0�"I-
;�6">�*/"� ;0$"?%:D'"" * >"*:(; '"6"�()0$"= ) $0*6(DE�� )��-
;D G"�(/( ?�";�$DH6*D !:D (+(*$()0$$9# " $�(+(*$()0$$9# '�-
:�=. �(-)6(�9#, ?(*/(:F/% ?( *)(�= ?�"�(!� ;�#0$"&; '"6"�()0$"D 
D):D�6*D ;0$"?%:"�%�;9;, 6( !�:06F /0/"�-:"+( )9)(!9 $0 (*-
$()� %>�60 ��&%:F606() '"6"�()0$"D *:�!%�6 )�*F;0 (*;(6�"6�:F$( " 
(*6(�(J$(. �0/"; (+�0&(;, "*?(:F&()0$"� 6(:F/( <6(= ;��9 !:D 
�0$J"�()0$"D 0)6(�() " *606�= ?��!*60):D�6*D )�*F;0 *?(�$9;. 

8.1. ��)%�%+�$� ����$-+%+�!��*+� �%�&��; ��'+�$-��*+� 
�(C:0*$( (?��!�:�$"H, !0$$(;% ) �0+(6� [�(#+��C, 2003, *. 99], 

$0'"($0:F$0D $0%>$0D *"*6�;0 ?��!*60):D�6 *(+(= *()(/%?$(*6F 
(�C0$"&0'"= *6�0$9, )9?(:$DHE"# "**:�!()0$"D " �0&�0+(6/", " 
)&0";(*)D&�= ;�J!% $";" ) ?�('�**� ?�("&)(!*6)0 " �0*?�(*6�0-
$�$"D (?���!0>") $0%>$9# &$0$"=. 
*$()$9� $0%>$9� (+:0*6" 
*:(J":"*F "*6(�">�*/": �*6�*6)�$$9�, 6�#$">�*/"�, ;�!"'"$-
*/"�, *�:F*/(#(&D=*6)�$$9�, (+E�*6)�$$9� " C%;0$"60�$9� $0%-
/". �. �. �(#+��C ?��!:0C0�6 "��0�#">�*/%H 6��#%�()$�)%H 
/:0**"I"/0'"H (6�0*:�= $0%/" ?�";�$"6�:F$( / $(;�$/:06%�0; 
$0%>$9# *?�'"0:F$(*6�=, “C0�;($"&"�()0$$%H” * ;�J!%$0�(!-
$9;" *60$!0�60;" [�(#+��C, 2003, *. 110, 60+:. 1.15]: ?��)9=  %�(-
)�$F – (+:0*6" $0%/", )6(�(= – (6�0*:" $0%/", 6��6"= – $0%>$9� 
*?�'"0:F$(*6". �*?(:F&%D 60+:. 8.1., ?���>�$F J%�$0:() ��� " 
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+0&% !0$$9# WoS, ;(J$( ?(*6�("6F �0*?��!�:�$"� $0%>$9# J%�-
$0:() ?( (+:0*6D; " (6�0*:D; $0%/" ($0?�";��, ) 6��;"$0# “(+-
:0*6F / >"*:( J%�$0:()”), ) /(6(�9# ?%+:"/%�6*D +(:FG"$*6)( 
�(**"=*/"# %>�$9#. �(:%>�$$(� $0 (*$()� !0$$9# WoS �0*?��-
!�:�$"� (6�0J0�6 *":F$9� " *:0+9� *6(�($9 $0%>$(= *"*6�;9 �� 
) *�0)$�$"" * !�%C";" *6�0$0;", ?��!*60):�$$9;" ) <6(= +0&�. 

������� 8.1 

�:0**"I"/0'"D $0%/" ?( (+:0*6D; " (6�0*:D; (?�";��) 

�/$%*+� �%�)� �+�%*$� �%�)� 
1. �*6�*6)�$$9� $0%/" 1.1. �06�;06"/0 (01.01.00),  

 ��#0$"/0 (01.02.00)  
1.2. �*6�($(;"D (01.03.00),  
 �"&"/0 (01.04.00) 
1.3. `";"D (02.00.00) 
1.4. �"(:(C"D (03.00.00) 
1.5. 	0%/" ( ��;:� (25.00.00) 

2. ��#$">�*/"� $0%/" 2.1. ��#$">�*/"� $0%/" (05.00.00)  
3. ��!"'"$*/"� $0%/" 3.1. ��!"'"$*/"� $0%/" (14.00.00),  

 �0�;0'�)6">�*/"� $0%/" (15.00.00)  
4. ��:F*/(#(&D=*6)�$-

$9� $0%/"  
4.1. ��:F*/(#(&D=*6)�$$9� $0%/" (06.00.00) 
 ��6��"$0�$9� $0%/" (16.00.00) 

5. 
+E�*6)�$$9� $0%/" 5.1. �/($(;">�*/"� $0%/" (08.00.00) 
5.2. ��"!">�*/"� $0%/" (12.00.00) 
5.3. ��!0C(C">�*/"� $0%/" (13.00.00) 
5.4. �*"#(:(C">�*/"� $0%/" (19.00.00) 
5.5. �('"(:(C">�*/"� $0%/" (22.00.00) 

6. �%;0$"60�$9� $0%/" 6.1. �*6(�">�*/"� $0%/" (06.00.00) 
6.2. �":(*(I*/"� $0%/" (09.00.00) 
6.3. �":(:(C">�*/"� $0%/" (10.00.00) 
6.4. �*/%**6)()�!�$"� (17.00.00) 
6.5. �%:F6%�(:(C"D (24.00.00)  
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8.2. 	���)* �%�&��; *(���%$��%��� *+�%�3 
�:D ('�$/" ;�*60 *6�0$9 ) ;"�()(= $0%/� ) �0+(6� [�(#+��C, 

2003, *. 229] "$!�/* $0%>$(= *?�'"0:"&0'"" *6�0$9 ?��!:0C0�6*D 
)9>"*:D6F ?( I(�;%:� 

=it it it it it
i i

ISS A A WA WA
� � � �
� � � �
� � � �

� � , 

C!� ISSit | "$!�/* $0%>$(= *?�'"0:"&0'"" *6�0$9 ) (+:0*6" i ) 
C(!% t; Ait – >"*:( *606�= ) (+:0*6" i, ?�"$0!:�J0E"# $0'"($0:F-
$9; 0)6(�0;, ) $0%>$9# J%�$0:0#, ��I��"�%�;9# ) +0&0# !0$$9# 
WoS, ) C(!% t; WAit – >"*:( *606�= ) (+:0*6" i ) $0%>$9# J%�$0-
:0#, ��I��"�%�;9# ) +0&0# !0$$9# WoS, ) C(!% t. �( �0*>�60; 
�. �. �(#+��C0, $0 ?�(6DJ�$"" ?(*:�!$�C( !�*D6":�6"D $0%>$0D 
*?�'"0:"&0'"D �(**"" ?�0/6">�*/" $� ;�$D:0*F. 

�(:%>") (?��!�:�$$(� ?�"&$0$"� *( *6(�($9 0$0:"6"/(), +"+-
:"(;�6�">�*/"� !0$$9�, 6�; $� ;�$��, (+:0!0H6 "&)�*6$9;" $�-
!(*606/0;", (+%*:():")0HE";" $�(+#(!";(*6F "# /(���/6$(= 
6�0/6()/" " (C�0$">�$$(*6F ?(:%>0�;9# )9)(!(). �0/"� I0/6(-
�9, /0/ I"&">�*/0D $�)(&;(J$(*6F (#)060 )*�# ;"�()9# "&!0$"=, 
!(;"$"�()0$"� ) (6!�:F$9# J%�$0:0# (?��!�:�$$9# $0%>$9# 
?0�0!"C;, >0*6( ?��?D6*6)%HE"# ?%+:"/0'"" $�6�0!"'"($$9# 
)&C:D!(), $�!(*606(>$0D ��?��&�$606")$(*6F ?�"/:0!$9# "**:�-
!()0$"=, (6*%6*6)"� /0>�*6)�$$(= ('�$/" *(!��J0$"D *606�=, *%-
E�*6)�$$( *$"J0H6 $0!�J$(*6F +"+:"(;�6�">�*/"# !0$$9#. 	0-
?�";��, (*(+�$$(*6FH +0&9 !0$$9# SCI D):D�6*D $�?�(?(�'"(-
$0:F$0D ?��!*60)"6�:F$(*6F +"(;�!"'"$*/"# $0%/ (45 % ?��!-
*60):�$$9# J%�$0:()), >6( $0 *0;(; !�:� (6�0J0�6 �� ?��)($0-
>0:F$(� $0&$0>�$"�, 0 60/J� 0$C:(D&9>$9# ?%+:"/0'"=, #(6D ) 
"&)�*6$(= ;��� " (?�0)!0$$0D �(:FH 0$C:"=*/(C( D&9/0 ) /0>�*6-
)� ;�J!%$0�(!$(C( *��!*6)0 (+E�$"D %>�$9#. �(<6(;% $�*:%-
>0=$( �)�(?�=*/0D �(;"**"D ?�"$D:0 ��G�$"� ( *(&!0$"" 0:F-
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6��$06")$(= +0&9 !0$$9# ?( �)�(?�=*/"; $0%>$9; ?%+:"/0'"D;, 
) /(6(�(= +9:" +9 ?��!*60):�$9 "&!0$"D $0 $�;�'/(;, I�0$'%&-
*/(;, "60:FD$*/(;, "*?0$*/(; " !�%C"# �)�(?�=*/"# D&9/0# [�(#-
+��C, 2003, *. 231].  

8.3. ��+��)% <77�)+�!��*+� (�/$�)%��; *+�%�3 
�0**;(6�"; ;�6�"/% PEI (Publication Efficiency Index) [Guan, 

Ma, 2004]), * ?(;(EFH /(6(�(= ;(J$( ('�$"6F, /0/ *((6$(*"6*D 
%�()�$F ?%+:"/0'"= *6�0$9 * %*":"D;" %>�$9# *6�0$9 ) !0$$(= 
(+:0*6" "**:�!()0$"=. �9+���; "$6���*%HE%H (+:0*6F " +%!�; 
�0**;06�")06F 6(:F/( 6� J%�$0:9, /(6(�9� (6$(*D6*D / <6(= (+-
:0*6". 
*$()$0D I(�;%:0 !:D �0*>�60 PEI ";��6 )"! 

PEI = (TNCi / TNCt) / (TNPi / TNPt), 

C!� TNCi – (+E�� /(:">�*6)( **9:(/, *!�:0$$9# $0 J%�$0:9 
*6�0$9 i; TNCt – (+E�� /(:">�*6)( **9:(/, *!�:0$$(� $0 ?%+:"-
/0'"" )*�# *6�0$; TNZi – (+E�� /(:">�*6)( *606�=, (?%+:"/()0$-
$9# *6�0$(= i; TNZt – (+E�� /(:">�*6)( *606�=, (?%+:"/()0$$(� 
)*�;" *6�0$0;". 

�*:" PEI � 1, 6( )(&!�=*6)"� ?%+:"/0'"= ) !0$$(= *6�0$� " 
/($/��6$(= (+:0*6" "**:�!()0$"= )9G� (�0)$() ?��!?�"$D69# 
%*":"= "**:�!()06�:�=. �$0:"& (*$()0$ $0 *�0)$�$"" /(:">�*6)0 
**9:(/ $0 *606FH, (?%+:"/()0$$%H *6�0$(=, * !0$$9; *((6$(G�-
$"�; !:D )*�# *6�0$, )/:H>�$$9# ) 0$0:"&. � ?�(6")(?(:(J$(*6F 
<6(;% ?�" PEI < 1 )(&!�=*6)"� ?(:%>�$$9# ��&%:F606() $�&$0>"-
6�:F$(� (":" *:0+(�), $�*;(6�D $0 ?��!?�"$D69� %*":"D. 

8.4. �77�)+ �%+7�' �$' *+�%� 
�&)�*6�$ <II�/6 �06I�D !:D 0)6(�() ?%+:"/0'"=, &0/:H>0H-

E"=*D ) 6(;, >6( �0+(69 "&)�*6$9# %>�$9# ";�H6 ?(6�$'"0:F$(� 
?��";%E�*6)( ) '"6"�()0$"" ?���! �0+(60;" "# ;�$�� "&)�*6$9# 
/(::�C. ��%??0 $�;�'/"# %>�$9# )( C:0)� * �. �($"'�; [Bonitz,  
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et al., 1997] ?�()�:0 "**:�!()0$"� <6(C( <II�/60 !:D *6�0$ 
(Matthew effect for countries). 

� �0+(6� [�"*:D/(), �FD>�$/(, 2009] (6;�>0�6*D: «�(, >6( ?�"-
$D6( $0&9)06F “$0%>$9; %�()$�; J%�$0:0”, �C( “��?%60'"�=”, 
“):"D6�:F$(*6FH”, $0#(!"6 )9�0J�$"� ) *��!$�= '"6"�%�;(*6" 
�C( *606�=. …�0&+�(* '"6"�%�;(*6" (6!�:F$9# *606�= )(/�%C <6(-
C( *��!$�C( $�"&+�J�$, $( ) 6(; *:%>0�, �*:" ($ /(���:"�%�6 *( 
*6�0$(= *(&!0$"D ?%+:"/0'"", ;(J$( C()(�"6F (+ <II�/6� �06-
I�D». �6( (&$0>0�6, >6( ?%+:"/0'"D ) ?��*6"J$(; J%�$0:�, */(-
��� )*�C(, ?(:%>"6 +(:FG� '"6"�()0$"=, >�; *��!$�� &$0>�$"� 
'"6"�%�;(*6" <6(C( J%�$0:0.  

�$6���* ?��!*60):D�6 $� (!$( "&!0$"�, 0 $0+(� "&!0$"=, 0C��-
C"�()0$$9# ?( $0%>$(;% $0?�0):�$"H. �0**;(6�"; <6( $0 ?�";�-
��. �9+���; n 0)6(�"6�6$9# $0%>$9# J%�$0:() ?( "**:�!%�;(= 
(+:0*6" $0%/" " (+(&$0>"; <6( ;$(J�*6)( J={J1,J2,…Jn}. �& /0-
J!(C( J%�$0:0 )9+���; )*� *606F", $0?"*0$$9� %>�$9;" *6�0$ 
C1 " C2. 
+(&$0>"; <6" ;$(J�*6)0 AC1(Ji) " AC2(Ji) *((6)�6*6-
)�$$(. �%*6F zi | *��!$DD '"6"�%�;(*6F *606�= J%�$0:0 Ji. �9-
>"*:"; “(J"!0�;(� >"*:( '"6"�()0$"=”. �:D <6(C( %;$(J"; 
>"*:( *606�= |AC1(Ji)|, (?%+:"/()0$$9# ) J%�$0:� Ji 0)6(�0;" 
*6�0$9 C1, $0 zi " ?(:%>"; &$0>�$"� *��!$�= '"6"�%�;(*6" *6�0-
$9 C1 ) J%�$0:� Ji. ��?��F ?�(*%;;"�%�; ?(:%>�$$9� ?�("&)�-
!�$"D !:D C1 ?( )*�; J%�$0:0; ;$(J�*6)0 J " (+(&$0>"; ?(:%-
>�$$%H *%;;% >���& 

1  1( )  ( ) .i i
i

ECR C z AC J� ��  

�9 ?(:%>":" (J"!0�;(� >"*:( '"6"�()0$"= ) "**:�!%�;(= 
(+:0*6" $0%/" !:D *6�0$9 C1 $0 ;$(J�*6)� J%�$0:() J – “…60/(� 
>"*:( '"6"�()0$"=, /(6(�(� ";�:" +9 )*� ?%+:"/0'"" *6�0$9, 
�*:" +9 /0J!0D "& $"# ?(:%>0:0 >"*:( '"6"�()0$"=, ) 6(>$(*6" 
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�0)$(� *��!$�= '"6"�%�;(*6" *606F" J%�$0:0, ) /(6(�(; ($0 
(?%+:"/()0$0” [�"*:D/(), �FD>�$/(, 2009]. �()6(�") ?�(!�:0$-
$9� )9>"*:�$"D !:D *6�0$9 C2, ?(:%>"; &$0>�$"� ECR(C2). ��-
0:F$(� >"*:( '"6"�()0$"=, ?(:%>�$$9# ?%+:"/0'"D;" 0)6(�() "& 
*6�0$ C1 " C2, (+(&$0>"; >���& OCR(C1) " OCR(C2) *((6)�6*6-
)�$$(. 

�$!�/* �06I�D (Matthew index, MI) !:D *6�0$9 C )9>"*:D�6*D 
?( I(�;%:� 

MI = (OCR – ECR) / ECR. 

� ��&%:F606�, �*:" MI > 0, 6( *6�0$0 C ?(:%>0�6 +(:FG� '"6"�(-
)0$"=, >�; ;(J$( ?��!?(:(J"6F; �*:" MI < 0, 6( *606F" 0)6(�() 
"& *6�0$9 C '"6"�%H6*D $"J� *��!$�C( %�()$D, *:%>0= MI = 0 $� 
6��+%�6 /(;;�$60�"�). ��(;� 6(C(, ;(J$( *�0)$"6F &$0>�$"D C1 " 
C2. �$6��?��60'"D ��&%:F606() *�0)$�$"D $� )#(!"6 ) $0G% /(;-
?�6�$'"H. 

�0;�6";, >6( "$!�/* MI (6:">0�6*D (6 ?�(*6(C( *�0)$�$"D 
*��!$�C( >"*:0 '"6"�()0$"= $0 *606FH !:D *6�0$9 * (+E�;"�(-
)9; %�()$�;, 60/ /0/ ?(*:�!$"= ;(J�6 +96F )9*(/"; )*:�!*6)"� 
6(C(, >6( %>�$9� ?%+:"/%H6*D ) ?��*6"J$9# J%�$0:0#, 0 MI #0-
�0/6��"&%�6 %�()�$F '"6"�%�;(*6" ?%+:"/0'"= *6�0$9 $0 I($� 
!�%C"# �0+(6 ) (!$"# " 6�# J� J%�$0:0#. � �0+(6� [�"*:D/(), 
�FD>�$/(, 2009] ;(J$( $0=6" ��&%:F6069 "**:�!()0$"D <II�/60 
�06I�D !:D �(**"=*/"# %>�$9#, ?�>060HE"#*D ) &0�%+�J$9# "&-
!0$"D#. 

8.5. Euro-Factor  
� 2002 C. +9: &0?%E�$ ?�(�/6 “Euro-Factor” !:D +"+:"(;�6�"-

>�*/(C( 0$0:"&0 �)�(?�=*/"# J%�$0:() ) (+:0*6" +"(;�!"'"$9 
[Euro-Factor, 2002] " *(&!0$0 �� EUROFACTOR. �:D �0*>�60 /(-
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:">�*6)�$$(= ('�$/" J%�$0:0 j ?�"$D60 ;�6�"/0 EF(j), /(6(�0D 
)9>"*:D�6*D ?( I(�;%:�  

� � � �
( )( )

  
A jEF j

EFC A j B j
�

� 
. 

�!�*F A(j) – (+E�� >"*:( '"6"�()0$"= )*�# *606�= J%�$0:0 j; 
B(j) – >"*:( )*�# *606�=; EFC – /(<II"'"�$6 " | $�(6�"'0-
6�:F$(� &$0>�$"� /)0!�06$(C( /(�$D (6 *%;;9 A(j) + B(j). 

8.6. ����)% ����$-+%+�!��*+� ���  
� �$*6"6%6� *"*6�;$(C( 0$0:"&0 �(**"=*/(= 0/0!�;"" $0%/ 

�0&�0+(60$0 " ))(!"6*D ) *6�(= 0)6(;06"&"�()0$$0D *"*6�;0 %>�60 
��&%:F606() "$6�::�/6%0:F$(= !�D6�:F$(*6" (�� ��� ��	). 
�(!(+$9� $0%>$9� "$I(�;0'"($$9� *"*6�;9 %J� I%$/'"($"�%-
H6 ) ��:"/(+�"60$"", 	(�)�C"", ��:FC"", ���;0$"", �"$:D$!"", 
��#"", C!� ($" ?(:%>":" $0&)0$"� Current Research Information 
Systems (CRIS). 

���&"!"%; �(**"=*/(= 0/0!�;"" $0%/ �(*60$():�$"�; ^ 201 
(6 12.10.2010 C. %6)��!": *(C:0*()0$$9� * �"$"*6��*6)(; (+�0-
&()0$"D " $0%/" �� �(:(J�$"� ( �(;"**"" ?( ('�$/� ��&%:F60-
6")$(*6" !�D6�:F$(*6" $0%>$9# (�C0$"&0'"= �(**"=*/(= 0/0!�-
;"" $0%/ " ��6(!"/% ('�$/" [�
�� ��	 ^ 201]. �:D <6(C( %>�-
$9� !(:J$9 ?��!*60)"6F !0$$9� ?( )(*F;" $0?�0):�$"D; ('�$/", 
) >0*6$(*6" "$I(�;0'"H (+ 0/6%0:F$(*6", ?��*?�/6")$(*6" " ��-
*%�*$(= (+�*?�>�$$(*6" "**:�!()0$"=, )():�>�$$(*6" ) $0'"(-
$0:F$(� " ;"�()(� $0%>$(� *((+E�*6)(, </*?��6$(= !�D6�:F$(*6", 
/(;;��'"0:"&0'"" ��&%:F606() "**:�!()0$"=, $0%>$(; " /0!�(-
)(; ?(6�$'"0:�, "$I�0*6�%/6%�� " *(*6(D$"" I"$0$*()(= !�D-
6�:F$(*6" $0%>$(= (�C0$"&0'"". �(C:0*$( ?��!:(J�$$(= ;�6(!"-
/� >"*:( ?%+:"/0'"= " '"6"�%�;(*6F �0+(6$"/() $0%>$(= (�C0$"-
&0'"" (6$�*�$9 (!) / (+E�;% >"*:% "**:�!()06�:�= <6(= (�C0$"-
&0'"". �:D <6"# '�:�= +%!�6 "*?(:F&()0$0 "$I(�;0'"D �� ��	�, 
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WoS, Scopus, Medline, Metadex, Compendex, Pascal, Biosis " !�. 
�;?0/6-I0/6(� ?%+:"/0'"= �0+(6$"/() $0%>$(= (�C0$"&0'"" +%-
!�6 (?��!�:D6F*D ?( WoS.  

8.7. ��� �/P�)+% ��0�����; 
	0%/0 D):D�6*D (*(+9; )"!(; ?(&$0)06�:F$(= !�D6�:F$(*6", 

$0?�0):�$$(= $0 ?(:%>�$"�, %6(>$�$"� " ?�("&)(!*6)( (+��/6")-
$9#, *"*6�;$( (�C0$"&()0$$9# " (+(*$()0$$9# &$0$"= ( ?�"�(!�, 
(+E�*6)� " ;9G:�$"" " )/:H>0HE�= *+(� $0%>$9# I0/6(), "# 
?(*6(D$$(� (+$():�$"� " *"*6�;06"&0'"H, /�"6">�*/"= 0$0:"& " 
$0 <6(= (*$()� *"$6�& $()9# $0%>$9# &$0$"= ":" (+(+E�$"=, /(-
6(�9� $� 6(:F/( (?"*9)0H6 $0+:H!0�;9� ?�"�(!$9� ":" (+E�*6-
)�$$9� D):�$"D, $( " ?(&)(:DH6 *6�("6F ?�">"$$(-*:�!*6)�$$9� 
*)D&" " /0/ *:�!*6)"� | ?�(C$(&"�()06F. �*6�*6)�$$(-$0%>$9� 
6�(�"" " C"?(6�&9, /(6(�9� ?(!6)��J!0H6*D I0/60;" ":" (?960-
;", I(�;%:"�%H6*D ) )"!� &0/($() ?�"�(!9 ":" (+E�*6)0. ���-
;"$9 “$0%/0” " “%>�$9=” ))�!�$9 [�"/"?�!"D] . <)�::(; 
(1794|1866 CC.). 

8.7.1. �!+��. �%!�; ?(:0C06F, >6( 0)6(�(; $0%>$(= *606F" D)-
:D�6*D *?�'"0:"*6 ) /0/(=-:"+( $0%>$(= (+:0*6" – %>�$9=. � G"-
�(/(; *;9*:� ?($D6"� %>�$9= (6$(*"6*D / :H+(;% >�:()�/%, /(-
6(�9= *"*6�;06">�*/" �0*G"�D�6 &$0$"D >�:()�>�*6)0 :"+( %>0-
*6)%�6 ) !�D6�:F$(*6" " ?(!!��J0$"" 6�0!"'"= 6�# ":" "$9# $0-
%>$9# " I":(*(I*/"# G/(:. � +(:�� %&/(; *;9*:� %>�$9;" $0-
&9)0H6 6(:F/( 6�# :H!�=, /(6(�9� ?�";�$DH6 $0%>$9= ;�6(! | 
*()(/%?$(*6F (*$()$9# *?(*(+() ?(:%>�$"D $()9# &$0$"= " 
;�6(!() ��G�$"D &0!0> ) �0;/0# :H+(= $0%/".  

	0%>$9= ;�6(! )/:H>0�6 *?(*(+9 "**:�!()0$"D I�$(;�$(), 
*"*6�;06"&0'"H, /(���/6"�()/% $()9# " ?(:%>�$$9# �0$�� &$0-
$"=. ;(&0/:H>�$"D " )9)(!9 !�:0H6*D * ?(;(EFH ?�0)": " 
?�"$'"?() �0**%J!�$"D $0 (*$()� <;?"�">�*/"# ($0+:H!0�;9# " 
"&;��D�;9#) !0$$9# (+ (+��/6�. �0&(= ?(:%>�$"D !0$$9# D):D-
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H6*D $0+:H!�$"D " </*?��";�$69. �:D (+�D*$�$"D $0+:H!0�;9# 
I0/6() )9!)"C0H6*D C"?(6�&9 " *6�(D6*D 6�(�"", $0 (*$()� /(6(�9# 
I(�;%:"�%H6*D )9)(!9 " ?��!?(:(J�$"D. �(:%>�$$9� ?�(C$(&9 
?�()��DH6*D </*?��";�$60:F$( ":" ?%6�; *+(�0 $()9# I0/6(). 

�0J$(= *6(�($(= $0%>$(C( ;�6(!0, �C( $�(6��;:�;(= >0*6FH 
!:D :H+(= $0%/" D):D�6*D 6��+()0$"� (+��/6")$(*6", "*/:H>0H-
E�� *%+��/6")$(� 6(:/()0$"� ��&%:F606(). 	� !(:J$9 ?�"$";06F*D 
$0 )��% /0/"�-:"+( %6)��J!�$"D, !0J� �*:" ($" "*#(!D6 (6 0)6(�"-
6�6$9# %>�$9#. �:D (+�*?�>�$"D $�&0)"*";(= ?�()��/" ?�()(-
!"6*D !(/%;�$6"�()0$"� $0+:H!�$"=, (+�*?�>")0�6*D !(*6%?-
$(*6F !:D !�%C"# %>�$9# )*�# "*#(!$9# !0$$9#, ;�6(!"/ " ��&%:F-
606() "**:�!()0$"=. �6( ?(&)(:D�6 $� 6(:F/( ?(:%>"6F !(?(:$"-
6�:F$(� ?(!6)��J!�$"� ?%6�; )(*?�("&)�!�$"D </*?��";�$6(), 
$( " /�"6">�*/" ('�$"6F *6�?�$F 0!�/)06$(*6" ()0:"!$(*6") </*-
?��";�$6() " ��&%:F606() ?( (6$(G�$"H / ?�()��D�;(= 6�(�"".  

8.7.2. �%�&�%' (�/$�)%��'. �( ��&%:F6060; "**:�!()0$"=, 
)9?(:$�$$9# * "*?(:F&()0$"�; $0%>$(C( ;�6(!0, %>�$9= C(6()"6 
?%+:"/0'"". �:D <6(C( ($ �!"$(:">$( ":" ) *(*60)� /(::�/6")0 
0)6(�() ?"G�6 $0%>$%H �0+(6% ($0?�";��, *606FH), ?(*:� )9#(!0 
J%�$0:0 ) *)�6 *60$()D*F �� 0)6(�(; (":" *(0)6(�(;). 

�9+"�0D I(�;06 $0%>$(= *606F", ;$(C"� 0)6(�9 *:�!%H6 (+-
E�= *#�;�. �0/"� *606F" $0>"$0H6*D * ��&H;�, ))�!�$"D " /�06/(-
C( (+&(�0, )/:H>0D (+*%J!�$"� ?(!(+$9# "**:�!()0$"=. �0:��, 
/0/ ?�0)":(, *:�!%�6 6�(��6">�*/0D >0*6F, /(6(�0D *(*6("6 "& I(�-
;0:F$(= ?(*60$()/" &0!0>" (;(!�:") " (?"*0$"D ;�6(!0 ��G�$"D. 
� </*?��";�$60:F$(= >0*6" ?�")(!D6*D /($/��6$9� !�60:" ?�(-
)�!�$"D "**:�!()0$"D. �06�; *:�!%H6 �0&!�:9 “��&%:F6069” " 
“��";�$�$"�”. � &0/:H>�$"" (?��!�:DH6 ;�*6( "**:�!()0$"D ) 
"&%>0�;(= (+:0*6" " $0;�>0H6 ?%6" !0:F$�=G"# "&9*/0$"=. 

��(;� $0%>$9# *%E�*6)%H6 " !�%C"� 6"?9 J%�$0:F$9# *606�=. 
�"*F;0 ($0&9)0H6 60/J� *((+E�$"D;") ?��!*60):DH6 *(+(= /�06-
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/(� (?"*0$"� )0J$9# 6�/%E"# "**:�!()0$"=, /(6(�9� (+9>$( 
+9*6�( (+�0+069)0H6 !:D $�;�!:�$$(= ?%+:"/0'"", ?(*/(:F/% 
*>"60H6 "# *�(>$9;" " (":") )0J$9;". �0;�6/" | 6( J�, >6( " 
?"*F;0, 6(:F/( ;�$�� *�(>$9� ":" )0J$9�. 
+&(�$9� *606F" $� 
*(!��J06 (�"C"$0:F$9# "**:�!()0$"=, 0 *(+"�0H6 ��&%:F6069 "& 
;$(J�*6)0 (6!�:F$9# *606�= ?( (?��!�:�$$(= 6�;06"/� ) *(C:0-
*()0$$(� (?"*0$"� ?(*:�!$"# !(*6"J�$"= ) !0$$(= (+:0*6". 
+-
&(�$9� *606F" ?��!*60):DH6 "$I(�;0'"H ?( 6�;06"/� " !0H6 
**9:/" $0 J%�$0:9 * (�"C"$0:F$9;" "**:�!()0$"D;".  

	�/(6(�9� J%�$0:9 ";�H6 �0&!�: ��!0/6(�0 " �0&!�: ?"*�; / 
��!0/6(�%. �%�$0:9 6"?0 “Science” ";�H6 �0&!�: “	()(*6"”, ) 
/(6(�(; ?%+:"/%H6*D *606F", $0?"*0$$9� $0%>$9;" J%�$0:"*60-
;", 0 $� %>�$9;". �6" ?%+:"/0'"" $� *>"60H6*D $0%>$9;", ?(-
*/(:F/% $� ��'�$&"�%H6*D /(::�C0;". 

8.7.3. �%�&�3; @���%$. 	0%>$9= J%�$0: ?��!*60):D�6 *(+(= 
?��"(!">�*/(� "&!0$"�, $0?�0):�$$(� $0 !0:F$�=G"= ?�(C��** 
$0%/", (+9>$( * ?(;(EFH *((+E�$"D ( $()9# "**:�!()0$"D#. 
�(:FG"$*6)( J%�$0:() )9*(/(*?�'"0:"&"�()0$$9, (!$0/( $�/(-
6(�9� "& *60�9# J%�$0:() 6"?0 “Nature” ?%+:"/%H6 *606F" " $0-
%>$9� �0+(69 ) G"�(/(; $0%>$(; *?�/6��.  

	0%>$9� J%�$0:9 ?�"$";0H6 / ?�>06" ��'�$&"�()0$$9� *60-
6F", *6��;D*F (+�*?�>"6F *((6)�6*6)"� *606�= *60$!0�60; /0>�*6)0 
J%�$0:0. 	�*;(6�D $0 6( >6( )$�G$� $0%>$9� J%�$0:9 ?(!(+$9 
(+9>$9; J%�$0:0;, ) !�=*6)"6�:F$(*6" ($" *()��G�$$( "$9�. 
�9?%*/" $0%>$9# J%�$0:() ��!/( >"60H6 ;";(#(!(;, /0/ (+9>-
$( >"60H6 “C:D$'�)9=” J%�$0:. �%+:"/0'"D ��&%:F606() "**:�-
!()0$"= *:%J"6 )0J$�=G�= >0*6FH $0%>$(C( ;�6(!0. ��&%:F6069 
!(:J$9 +96F ?�()��D�;9;". �()��;�$$9� *606F" ?��!*60):DH6 
?(*:�!$"� 6�(��6">�*/"� "**:�!()0$"D " </*?��";�$60:F$9� ��-
&%:F6069 ) $0%>$(= (+:0*6", /(6(�(= ?(*)DE�$ J%�$0:. 
$" >0*-
6( $�?($D6$9 $�?(!C(6():�$$(;% >"606�:H. 
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���*6"J $0%>$9# J%�$0:() *(&!0�6*D *( )��;�$�; " ;(J�6 
+96F (6�0J�$"�; ;$(C"# I0/6(�(), $�/(6(�9� "& $"#, $( $� )*� 
;(J$( )9�0&"6F /(:">�*6)�$$(. 	0?�";��, ) XX ). )9*(/"= ?��-
*6"J ";�: J%�$0: “�(/:0!9 �/0!�;"" $0%/ ����”.  

�( ;$(C"# (+:0*6D# *%E�*6)%�6 "$I(�;0'"($$0D "��0�#"D $0-
%>$9# J%�$0:(), " $0"+(:�� ?��*6"J$9� ) *)(�= (+:0*6" J%�$0-
:9 *6��;D6*D "&+"�06�:F$( ?(!#(!"6F / *606FD;, (6+"�0�;9; !:D 
?%+:"/0'"". �60$!0�69, "*?(:F&%�;9� J%�$0:(; !:D (?��!�:�-
$"D )(&;(J$(*6" ?%+:"/0'"", ;(C%6 ;�$D6F*D ) G"�(/"# ?��!�-
:0#. 
+9>$( ��!0/6(�9 ))(!D6 ?�0)":0 $0%>$(C( *6":D, (!$0/( 
<6" ?�0)":0 ;�$DH6*D (6 J%�$0:0 / J%�$0:%, (*(+�$$( !:D J%�-
$0:() �0&$9# "&!06�:�=. 

�*6(�"D $0%>$9# J%�$0:() $0>"$0�6*D ) 1665 C., /(C!0 I�0$-
'%&*/"= “Journal des sçavans” " 0$C:"=*/"= “Philosophical Tran-
sactions of the Royal Society” )?��)9� $0>0:" *"*6�;06">�*/" ?%+-
:"/()06F ��&%:F6069 "**:�!()0$"=. � XVII ). ;$�$"�, >6( $0%/0 
;(J�6 !)"C06F*D )?���! 6(:F/( &0 *>�6 ?�(&�0>$(C( " (6/�96(C( 
(+;�$0 "!�D;", ?(!6)��J!�$$9;" (?96$9;" !0$$9;", +9:( 
/�0=$� $�?(?%:D�$9;. �0; I0/6 ?%+:"/0'"" $0%>$(C( "**:�!(-
)0$"D +9: ?�(6")(��>")9; " G"�(/( (*;�")0:*D. 
 $()(; (6/�9-
6"" +9:( ?�"$D6( (+�D):D6F ) )"!� 0$0C�0;;9, /(6(�0D (#�0$D:0 
?�"(�"6�6 (6/�9)06�:D " $� ?(!!0)0:0*F �0*G"I�()/�. �. 	FH-
6($ " �. ��=+$"' ?(:F&()0:"*F <6"; ;�6(!(;, (!$0/( )9D*$":(*F, 
>6( ($ �0+(60: $�!(*606(>$( #(�(G(. �('"(:(C �. ���6($ (+$0-
�%J":, >6( ) XVII ). ) 92 % *:%>0�) (!$()��;�$$9� (6/�96"D &0-
/0$>")0:"*F *?(�0;". �"*:( *?(�() *$"&":(*F !( 72 % ) XVIII )., 
!( 59 % | )( )6(�(= ?(:()"$� XIX ). " !( 33 % ) ?��)(= ?(:()"$� 
XX ). [Wikipedia]. �$"J�$"� >"*:0 %>�$9#, (*?0�")0HE"# ?�"-
(�"6�6 $0%>$9# (6/�96"=, ;(J�6 +96F (+%*:():�$( %)�:">�$"�; 
>"*:0 (+�0E�$"= / ?%+:"/0'"D; *606�= ) *()��;�$$9# $0%>$9# 
J%�$0:0#. 



 150

#$%!% 9. ��+��)� %!+���! �%�&�3� (�/$�)%��; 

	0 “Science Online”* ?(! *(:$'�; JC%>"; 
“%>�$9=” �0&;9G:D:, >�= "$!�/* /�%>�. 

"����'�
�� ��. ��{
�����!� 

���;"$ “;�6�"/0” ";��6 ;$(C( &$0>�$"=. 	0?�";��, ) ;06�;0-
6"/� ;�6�"/(= $0&9)0H6 I%$/'"H, (?��!�:DHE%H �0**6(D$"� ) 
;�6�">�*/(; ?�(*6�0$*6)� [�"/"?�!"D]. �!�*F " !0:�� ?(! “;�6-
�"/(=” +%!�; ?($";06F ;�6(! ?�()�!�$"D +"+:"(;�6�">�*/(C( 
"&;���$"D, (*$()0$$9= $0 0$0:"&� '"6"�()0$"D. � ?�(*6�=G�; 
*:%>0� ��&%:F6069 $0%>$(C( 6�%!0 ('�$")0H6*D * ?(;(EFH !)%# 
?0�0;�6�(): >"*:0 *606�=, (?%+:"/()0$$9# ) ��I��"�%�;9# $0-
%>$9# J%�$0:0#, " >"*:0 **9:(/ $0 <6" *606F". 

�0*6(60 ?�()�!�$"D " ;0*G60+ +"+:"(;�6�">�*/"# "&;���$"= 
&0)"*D6 (6 !(*6%?$(*6" !:D "**:�!()06�:�= +"+:"(C�0I">�*/"# 
�� – WoS, Scopus, Compendex, PubMed " !�. 	0>"$0D * 2005 C. 
$0+:H!0�6*D :0)"$((+�0&$(� %)�:">�$"� >"*:0 �0&�0+(6(/ ;�6-
�"/, #0�0/6��"&%HE"# (('�$")0HE"#) 0/6")$(*6F %>�$9# ?( ?%+-
:"/0'"" ��&%:F606() "**:�!()0$"= (60+:. 9.4). 
*(+(� ;�*6( &!�*F 
&0$";0�6 "$!�/* `"�G0, ?(*/(:F/% &$0>"6�:F$%H >0*6F !�%C"# 
�0&�0+(6(/ ?��!*60):DH6 �C( ;(!"I"/0'"". � 60+:. 9.4 ?�")�!�$9 
!0:�/( $� )*� �0&�0+(6/", !(*606(>$( ?(:$9= "# ?���>�$F ?��!-
*60):�$ $0 *0=6� [SCI2S]. 

9.1. ��+��)% h-����)*  
�$!�/* `"�G0, ":" h-"$!�/*, ?��!:(J�$ ) 2005 C. 0;��"/0$-

*/"; I"&"/(; `. `"�G�; "& %$")��*"6�60 �0$-�"�C( (�0:"I(�-

                                                      
* ��J!%$0�(!$0D $0%>$(-?�0/6">�*/0D /($I���$'"D “Science Online: 

�:�/6�($$9� "$I(�;0'"($$9� ��*%�*9 !:D $0%/" " (+�0&()0$"D”. 
http://elibrary.ru/. 
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$"D, ���) [Hirsch, 2005]. h-"$!�/* ?��!*60):D�6 *(+(= /(:">�*6-
)�$$%H #0�0/6��"*6"/% ?�(!%/6")$(*6" %>�$(C(, (*$()0$$%H $0 
�0*?��!�:�$"" '"6"�()0$"= �C( �0+(6.  

�:D “0)6(�0” "$!�/* `"�G0 )9>"*:D�6*D *:�!%HE"; (+�0&(;. 
�%*6F N (N � 1) | (+E�� >"*:( ?%+:"/0'"= $�/(6(�(C( 0)6(�0. 
�%!�; ?(:0C06F, >6( <6(6 0)6(� ";��6 "$!�/* `"�G0, �0)$9= h, 
�*:" h "& �C( N $0%>$9# 6�%!() '"6"�%H6*D /0/ ;"$";%; h �0& 
/0J!0D, ) 6( )��;D /0/ (*60)G"�*D (N # h) 6�%!() '"6"�%H6*D $� 
+(:�� >�; h �0& /0J!0D. �$9;" *:()0;", 0)6(� ";��6 "$!�/* 
`"�G0, �0)$9= h, �*:" ($ (?%+:"/()0: h 6�%!(), $0 /0J!9= "& 
/(6(�9# *(*:0:"*F /0/ ;"$";%; h �0&. 

�(�;0:F$(� (?��!�:�$"� h-"$!�/*0 !0$( ) �0+(6� [Glanzel, 
2006b]. ���!?(:(J";, >6( $�/(6(�9= 0)6(� (?%+:"/()0: n 6�%!() 
" /0J!0D i-D ?%+:"/0'"D ";��6 xi '"6"�()0$"= (i=1, 2, …, n). 
?(�D!(>"; ?%+:"/0'"" ?( “�0$C%”, 6. �. ?( %+9)0$"H &$0>�$"= 
xi (x1

* � x2
* �…� xn

*), C!� x1
* | >"*:( '"6"�()0$"=, ?(:%>�$$(� 

$0"+(:�� '"6"�%�;(= ?%+:"/0'"�=, 0 xn
* | >"*:( '"6"�()0$"=, 

?(:%>�$$(� $0";�$�� '"6"�%�;(= ?%+:"/0'"�=. �%!�; *>"606F, 
>6( &$0>�$"� h-"$!�/*0 �0)$( h, C!� 

*max{ :  }jh j x j� 	 . 

�0/"; (+�0&(;, h-"$!�/* 0)6(�0 D):D�6*D ��&%:F606(; +0:0$*0 
;�J!% >"*:(; �C( ?%+:"/0'"= " >"*:(; '"6"�()0$"=, /(6(�(� 
?(:%>":0 /0J!0D ?%+:"/0'"D.  

�(D*$"; <6( (?��!�:�$"� C�0I">�*/". ?(�D!(>"; )*� N ?%+-
:"/0'"= 0)6(�0 ?( $�)(&�0*60$"H "# �0$C0, R(pi) – �0$C ?%+:"/0-
'"" pi. 	0 �"*. 9.1 $(;��0 %?(�D!(>�$$9# ?%+:"/0'"= +%!�; (6-
/:0!9)06F ?( (*" 0+*'"**, 0 >"*:( '"6"�()0$"= Ct(.) | ?( (*" (�-
!"$06 ($%:F, �*:" '"6"�()0$"= $�6). �0/"; (+�0&(;, ?(*6�("; 
�0*?��!�:�$"� ?%+:"/0'"= ?( �0$C% '"6"�()0$"D, C!� /0J!(= 
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?%+:"/0'"" *((6)�6*6)%�6 6(>/0 * /((�!"$060;" (x, y). ��?��F 
)9+���; 6(>/% * ;"$";0:F$9; &$0>�$"�; x, 60/%H >6( x = y. �%-
!�; C()(�"6F, >6( x = h | "$!�/* `"�G0. �0;�6";, >6( 60/(� h 
*%E�*6)%�6, �*:" (+E�� >"*:( '"6"�()0$"= )*�# N ?%+:"/0'"= 
<6(C( 0)6(�0 T � 1. 

9.1.1. Q��� 6��T%. �*� ?%+:"/0'"" �0$C0 (6 1 !( h (+�0&%H6 
D!�( `"�G0 (h-D!�(). � *:%>0� �*:" $�*/(:F/( ?%+:"/0'"= ";�H6 
(!"$0/()(� /(:">�*6)( '"6"�()0$"=, / (?��!�:�$"H D!�0 `"�G0 
*%E�*6)%�6 !)0 ?(!#(!0: :"+( ) D!�( )/:H>0H6*D )*� 60/"� ?%+-
:"/0'"" (6. �. D!�( +%!�6 *(!��J06F +(:�� h <:�;�$6()), :"+( "*-
?(:F&%�6*D !(?(:$"6�:F$9= /�"6��"= �0$J"�()0$"D. 	0?�";��, 
%?(�D!(>"; ?%+:"/0'"", ";�HE"� (!"$0/()(� /(:">�*6)( '"6"-
�()0$"=, ) (+�06$(; #�($(:(C">�*/(; ?(�D!/�, 60/ >6(+9 $0"+(-
:�� �0$$DD (?( )��;�$" (?%+:"/()0$"D) ?%+:"/0'"D ";�:0 ?��-
";%E�*6)( ?(?0*6F ) D!�(. 

9.1.2. �3&�*$���� h-����)*%. �9>"*:"6F h-"$!�/* ;(J$( 
)�%>$%H $0 (*$()� "$I(�;0'"" ( '"6"�()0$"", �*:" 60/()0D ";�-
�6*D. �(J$( (+�06"6F*D / 0)6(;06">�*/"; *��!*6)0;, $0?�";�� 
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Scopus ":" WoK. �(J$( "*?(:F&()06F ?�(C�0;;$9= "$*6�%;�$6 
“Publish or Perish” [Harzing, soft], /(6(�9= )9>"*:D�6 h-"$!�/* $0 
(*$()� "$I(�;0'"", ?��!(*60):�$$(= ?("*/()(= ;0G"$(= Google 
Scholar. � ��&%:F606� $0 (!"$ " 6(6 J� &0?�(* ;9 ?(:%>"; �0&$9� 
(6)�69, ?(*/(:F/% ) +0&0# !0$$9# ?�("$!�/*"�()0$9 �0&:">$9� 
!(/%;�$69. 

��60:F$(� "&%>�$"� *(*60)0 $�/(6(�9# �� )9?(:$�$( ) �0+(6� 
[Meho, Yang, 2006]. *60$():�$(, >6( ) WoK !(*606(>$( ?(:$( 
?��!*60):�$9 J%�$0:F$9� ?%+:"/0'"" " *:0+( | 6�%!9 /($I�-
��$'"=. Scopus ";��6 #(�(G�� ?(/�96"� ;06��"0:() /($I���$'"= 
" $�!(*606(>$(� ?(/�96"� J%�$0:F$9# ?%+:"/0'"= !( 1996 C. 
� Google Scholar ?(:$( ?��!*60):�$9 6�%!9 /($I���$'"= " 
+(:FG"$*6)( J%�$0:(), (!$0/( C:%+"$0 ?��!*60):�$"D (C�0$">�-
$0 1990 C. ��(;� 6(C(, Google Scholar ?(!)��C0:*D /�"6"/� &0 6(, 
>6( %>"69)0�6 '"6"�()0$"D “I0$6(;$9# ?%+:"/0'"=” " “*��(= 
:"6��06%�9” (";�H6*D ) )"!% !(/%;�$69, /(6(�9� $�:F&D $0=6" 
?( 6�0!"'"($$9; /0$0:0;). �)6(� �0+(69 [Sanderson, 2008] ?��!-
:0C0�6 ) *:%>0�, �*:" &$0>�$"D h-"$!�/*0 )0�F"�%H6*D !:D (!$(C( 
" 6(C( J� %>�$(C(, +�06F $0"+(:FG�� &$0>�$"�. 

9.1.3. �!�;*+!% h-����)*%. ����>"*:"; $�/(6(�9� *)(=*6)0 
"$!�/*0 `"�G0. 

9.1.3.1. �$0>�$"� h-"$!�/*0 !0�6 ?��!*60):�$"� ( ��&%:F60-
6")$(*6" "**:�!()06�:D ) 6��;"$0# ?%+:"/0'"($$(= ?�(!%/6")-
$(*6". �6( ?(&)(:D�6 *�0)$")06F %>�$9#, �0+(60HE"# ) (!$(= 
(+:0*6", " *%!"6F (+ "# $0%>$(; )/:0!�.  

9.1.3.2. h-"$!�/* ";��6 ?�(*6(� ;06�;06">�*/(� (?��!�:�$"�. 
9.1.3.3. ��" )9>"*:�$"" h-"$!�/*0 $� %>"69)0�6*D (6$(G�$"� 

(+E�C( >"*:0 '"6"�()0$"= / (+E�;% /(:">�*6)% ?%+:"/0'"=, ?(-
*/(:F/% 60/0D ?�('�!%�0 )(&$0C�0J!0�6 0)6(�() * $�+(:FG"; /(-
:">�*6)(; )9*(/('"6"�%�;9# ?%+:"/0'"=.  
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9.1.3.4. �(:">�*6)( �0+(6, (?%+:"/()0$$9# 0)6(�(;, ";��6 
?�D;(� ):"D$"� $0 ;0/*";0:F$(� &$0>�$"�, /(6(�(� ;(J�6 ?(:%-
>"6F �C( h-"$!�/*. 

9.1.3.5. 
!"$0/()( #(�(G"� �0+(69 */(��� ?():"DH6 $0 h-
"$!�/* ;(:(!(C( %>�$(C(, >�; $0 h-"$!�/* ;0*6"6(C(. 

9.1.3.6. h-"$!�/* D):D�6*D “%*6(=>")9;”, ?(*/(:F/% ?(D):�$"� 
)9*(/('"6"�%�;9# ?%+:"/0'"= (�!"$">$9# ?"/()) $� !0�6 $�-
;�!:�$$(C( ?()9G�$"D &$0>�$"D h-"$!�/*0, 0 ;0:('"6"�%�;9� 
?%+:"/0'"" )((+E� $� (/0&9)0H6 ):"D$"D $0 �C( &$0>�$"�, 60/"; 
(+�0&(;, ?%+:"/0'"D “$�&$0>"6�:F$9#” �0+(6 $� ?((E�D�6*D. 

9.1.3.7. h-"$!�/* ;(J�6 ?�";�$D6F*D / :H+(;% %�()$H 0C��C0-
'"" (0)6(�, C�%??0 0)6(�(), $0%>$0D (�C0$"&0'"D " 6. !.). 

9.1.3.8. h-"$!�/* $� ?�"C(!�$ !:D *�0)$�$"D $0%>$9# ��&%:F-
606() "**:�!()06�:�=, �0+(60HE"# ) �0&:">$9# $0%>$9# (+:0*-
6D#. 
!$0/( ) �0+(6� [Batista, et al., 2006] %6)��J!0�6*D, >6( &$0-
>�$"� h-"$!�/*0 ;(J$( $(�;"�()06F * '�:FH %>�60 $0%>$(= *?�-
'"0:F$(*6". 	0?�";��, h = 3 !:D ;06�;06"/" *((6)�6*6)%�6 h = 9 
!:D +"(:(C"". 

9.1.4. ��+�)% h-����)*%. h-"$!�/* *6�0!0�6 (6 ?�(+:�;, /(6(-
�9� ?�"*%E" )*�; ;�6�"/0;, +0&"�%HE";*D $0 '"6"�()0$"". �(-
?��)9#, <6( *:(J$(*6F /:0**"I"/0'"" *0;('"6"�()0$"= 0)6(�0 
":" C�%??9 0)6(�(). �(-)6(�9#, 6�%!$(*6F *+(�0 !0$$9# ( '"6"-
�()0$"", 0 *:�!()06�:F$(, 6(60:F$0D &0)"*";(*6F &$0>�$"D h-
"$!�/*0 (6 *(*60)0 ;�60!0$$9# +"+:"(C�0I">�*/(= ��, ?( !0$-
$9; /(6(�(= ?�()(!"6*D �0*>�6. �-6��6F"#, (6*%6*6)"� /:0**"I"-
/0'"" '"6"�()0$"=, ) ��&%:F606� >�C( $� %>"69)0�6*D /($6�/*6 
'"6"�()0$"D, 0 ";�$$( **9:/" ) (6�"'06�:F$(; *;9*:�, **9:/" 
$0 ))�!�$"�, **9:/" $0 $�!(+�(*()�*6$%H �0+(6% " 6. !. �()(/%?-
$(*6F ?���>"*:�$$9# I0/6(�(), ) /($�>$(; *>�6�, ):"D�6 $0 6(>-
$(*6F "&;���$"=. 
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*60$()";*D $0 (*(+�$$(*6D# h-"$!�/*0, ;�G0HE"# 6(>$(= 
('�$/� ?�(!%/6")$(*6" 0)6(�(). �6" (*(+�$$(*6" (6;�>�$9, $0-
?�";��, ) �0+(60# [Jin, et al., 2007; Zhang, 2009; Wikipedia]. 

9.1.4.1. �:"6�:F$(*6F ?%+:"/0'"($$(C( ?��"(!0 0)6(�0 (/0&9-
)0�6 ):"D$"� $0 h-"$!�/*, ($ $� ?�"C(!�$ !:D *�0)$�$"D %>�$9# * 
“;0:(=” " “+(:FG(=” $0%>$9;" /0�F��0;". 	0?�";��, ;(:(!9� 
"**:�!()06�:", ";�HE"� /(�(6/%H $0%>$%H /0�F��%, +%!%6 ";�6F 
$�)9C(!$(� ?(:(J�$"� ?( *�0)$�$"H * ;0*6"69;" %>�$9;", 60/ 
/0/ % ?��)9# &0)�!(;( ;�$FG� �0+(6 " '"6"�()0$"=, >�; % ?(-
*:�!$"#. �0/, h-"$!�/* �. �0:%0 �0)�$ !)%; " (*60$�6*D 60/"; $0-
)*�C!0 [�"/"?�!"D]. 
!$0/( ) (*$()(?(:0C0HE�= �0+(6� `. `"�-
G0 ";�H6*D ?��!:(J�$"D ?( %>�6% <6(C( <II�/60.  

9.1.4.2. h-"$!�/* D):D�6*D '�:9; >"*:(;, >6( *$"J0�6 6(>$(*6F 
"&;���$"D. � �0+(6� [Ruane, Tol, 2008] (?��!�:D�6*D ?($D6"� �0-
'"($0:F$(C( h-"$!�/*0. 

9.1.4.3. h-"$!�/* $� *?(*(+�$ %+9)06F, >6( ?(&)(:D�6 %>�$9; 
“(6!9#06F $0 :0)�0#”, 60/ /0/ /(:">�*6)( '"6"�()0$"= ;(J�6 
6(:F/( %)�:">")06F*D. 

9.1.4.4. h-"$!�/* $� %>"69)0�6 >"*:( 0)6(�() '"6"�%�;(= �0+(-
69 " ";��6 6�$!�$'"H / %)�:">�$"H ) $0%>$9# (+:0*6D# * +(:F-
G";" C�%??0;" 0)6(�(), $0?�";�� ) </*?��";�$60:F$(= (+:0*6" 
?( *�0)$�$"H * 6�(��6">�*/(=. � (*$()(?(:0C0HE�= �0+(6� 
`. `"�G0 ?��!:0C0�6*D ��G06F <6(6 )(?�(* ?%6�; !�:�$"D '"6"-
�()0$"= ;�J!% *(0)6(�0;". ��" (6*%6*6)"" "$I(�;0'"" ( )/:0!� 
<6( $0"+(:�� ?�(*6(= ?(!#(!, (!$0/( ) $�/(6(�9# (+:0*6D# $0%/" 
$0 ?��)(� ;�*6( ?�"$D6( *60)"6F (*(+( &$0>";9# 0)6(�(). 

9.1.4.5. h-"$!�/* $� %>"69)0�6 "*/:H>"6�:F$( %*?�G$9� ?%+-
:"/0'"", 6. �. ?%+:"/0'"", ";�HE"� )9*(/(� >"*:( '"6"�()0$"=. 
	0?�";��, !)0 %>�$9# ;(C%6 ";�6F (!"$0/()9= ?(/0&06�:F h, 
*/0J�; h = 30, $( % (!$(C( ;(J�6 +96F 20 �0+(6, /(6(�9� '"6"�(-
)0:"*F +(:�� 1000 �0&, 0 % !�%C(C( $�6 $" (!$(= ?(!(+$(= �0+(69. 
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9.1.4.6. h-"$!�/* ) (*$()$(; ?��!$0&$0>�$ !:D *�0)$�$"D )9-
!0HE"#*D ) *)(�= (+:0*6" %>�$9#. 

9.1.4.7. h-"$!�/* $� %>"69)0�6 “<II�/6 �06I�D” [Wikipedia], 
&0/:H>0HE"=*D ) 6(;, >6( "&)�*6$9� %>�$9� ?(:%>0H6 +(:FG�� 
>"*:( '"6"�()0$"=. 

9.1.4.8. h-"$!�/* $� %>"69)0�6 6"? !(/%;�$60, $0 /(6(�9= ?�"-
)(!"6*D **9:/0, 6�; $� ;�$�� (+&(�$9� �0+(69 ";�H6 6�$!�$'"H 
?(:%>06F +(:FG�� /(:">�*6)( '"6"�()0$"=, >�; *606F". 

9.1.5. ��+��)� a-����)* � m-����)*. � �0+(6� [Hirsch, 2005] 
?(;";( (?��!�:�$"D h-"$!�/*0 !0$9 (?��!�:�$"D �E� !)%# "$-
!�/*(): a-"$!�/*0 " m-"$!�/*0. 

a-"$!�/* (?��!�:D�6*D *:�!%HE"; (+�0&(;. �%*6F Nc,tot – /(-
:">�*6)( )*�# '"6"�()0$"= (!$(C( 0)6(�0. �(C!0 ) (+E�; *:%>0� 
Nc,tot>h2. �:D 6(C( >6(+9 *�0)$"6F &$0>�$"D Nc,tot " h2, ))(!"6*D 
/(<II"'"�$6 ?�(?(�'"($0:F$(*6" a, 60/(= >6( Nc,tot = a× h2, 6. �. 

2
,  /c tota N h� . 

�0/"; (+�0&(;, a-"$!�/* %>"69)0�6 “)9+�(*9”, /(6(�9� !0H6 
?%+:"/0'"" * +(:FG"; /(:">�*6)(; '"6"�()0$"=, 0 60/J� ?%+:"-
/0'"" * ;�$FG"; >"*:(; '"6"�()0$"=. 

�:D (?��!�:�$"D m-"$!�/*0 +%!�; ?(:0C06F, >6( n | “!:"6�:F-
$(*6F /0�F��9 %>�$(C(”, 6. �. /(:">�*6)( :�6 (6 $0>0:0 ?%+-
:"/0'"= (?�" <6(; 0)6(� ?(!>��/")0�6, >6( <6( $� (+D&06�:F$( 
*0;0D ?��)0D ?%+:"/0'"D). ���!?(:(J"; 60/J�, >6( 0)6(� ?%+:"-
/%�6 �0+(69 ) 6�>�$"� /0�F��9 *60+":F$( " (!"$0/()(C( /0>�*6)0 
(?�0/6">�*/" * (!$"; " 6�; J� /(:">�*6)(; '"6"�()0$"=), 6(C!0 
"$!�/* h ;(J$( (?��!�:"6F /0/ h ~ m×n, 6. �.  

/m h n . 
�(!>��/")0�6*D, >6( "$!�/* m *)(= !:D /0J!(C( %>�$(C(. 

� �0;/0# :"$�=$(= ;(!�:" "$!�/* m ?��!:0C0�6*D ) /0>�*6)� ;�-
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�9, ?(&)(:DHE�= *�0)$"6F %>�$9# * �0&:">$(= !:"6�:F$(*6FH 
/0�F��9. 

9.1.6. ��%!����� h-����)*% *� *+%��%�+�30� (�)%�%+�$'0�. 
� �0+(6� [Van Raan, 2006] ?�")(!D6*D #0�0/6��"*6"/" *606"*6">�-
*/(= /(���:D'"" ;�J!% h-"$!�/*(; " $�*/(:F/";" *60$!0�6$9;" 
+"+:"(;�6�">�*/";" ?(/0&06�:D;". �(?�(* "&%>0�6*D $0 %�()$� 
"**:�!()06�:F*/"# C�%?? (147 %$")��*"6�6*/"# #";">�*/"# "*-
*:�!()06�:F*/"# C�%?? ) 	"!��:0$!0# &0 1991-2000 CC.), /(6(�9� 
0)6(� *>"60�6 $0"+(:�� "$6���*$9; (+��/6(; !:D "**:�!()0$"D, 
(*(+�$$( ) �*6�*6)�$$9# $0%/0#. �(:�� 6(C(, );�*6( )*�C( )��-
;�$$(C( ?��"(!0 "*?(:F&%�6*D 6��#C(!">$(� (/$(, !:D 6(C( >6(+9 
I(/%*"�()06F*D $0 ):"D$"" +(:�� ?(&!$"# �0+(6, 6. �. ?(:%>06F 
6�/%E%H ?�("&)(!"6�:F$(*6F. �0**;06�")0H6*D *:�!%HE"� ?(/0-
&06�:": 

0) �(:">�*6)( ?%+:"/0'"= P ) J%�$0:0#, (#)0>�$$9# WoS.  
+) �(:">�*6)( '"6"�()0$"= C, ?(:%>�$$9# P. 
)) ���!$�� /(:">�*6)( '"6"�()0$"= $0 ?%+:"/0'"H CPP.  
C) ���!$DD )0J$(*6F (0$C:. impact), (*$()0$$0D $0 ?��*6"J� 

J%�$0:0: �*:" J%�$0: (!"$, JCS (journal citation score) | <6( CPP 
$0 %�()$� J%�$0:0; �*:" /(:">�*6)( J%�$0:() +(:FG� (!$(C(, 6( 
"*?(:F&%�6*D *��!$��, JCSm.  

!) ���!$DD )0J$(*6F (6$(*"6�:F$( (+:0*6"/?(!(+:0*6" (0$C:. 
field/subfield) !�D6�:F$(*6", FCS () *:%>0� (!$(= (+:0*6") – <6( 
CPP $0 %�()$� (+:0*6"; FCSm () *:%>0� $�*/(:F/"# (+:0*6�=).  

�) ��0)$�$"� ):"D$"D C�%??9 *( )*�(+E"; *��!$"; $0 (*$()� 
JCSm, CPP/JCSm. 

J) ��0)$�$"� ):"D$"D C�%??9 *( )*�(+E"; *��!$"; $0 (*$()� 
FCSm, CPP/FCSm. 

��" )9>"*:�$"" *��!$"# �0&$(C( %�()$D �0**;06�")0H6*D (!-
$" " 6� J� 6"?9 !(/%;�$6() " (/$0 '"6"�()0$"D " ?%+:"/0'"=, 0 
*0;('"6"�()0$"D $� %>"69)0H6*D. �:D !(/%;�$6() �0&:">$(C( 
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6"?0 *��!$"� ?(!*>"69)0H6*D (6!�:F$(, &06�; +���6*D (+E0D *%;-
;0. � /0>�*6)� “#(�(G�C(” "$!"/06(�0 ?��!:0C0�6*D CPP/FCSm. 
��()�!�$$9� "**:�!()0$"D ?(/0&0:", >6( /(���:D'"D * (+E"; 
/(:">�*6)(; '"6"�()0$"= C " (+E"; /(:">�*6)(; ?%+:"/0'"= P 
% h-"$!�/*0 &$0>"6�:F$( )9G�, >�; % "$!"/06(�0 CPP/FCSm. 
�6�?�$F /(���:D'"" ;�J!% h-"$!�/*(; " CPP/FCSm $"&/0D. 

�(*/(:F/% h-"$!�/* %/0&9)0�6 $0 “C�%+%H ('�$/% '"6"�()0-
$"D”, ;(J$( ?��!?(:(J"6F, >6( ($ ";��6 )9*(/%H *6�?�$F /(���-
:D'"" * ('�$/(= /(::�C. �( ;$�$"H 0)6(�0, <6( ;(J$( (+$0�%-
J"6F, ?�(*6( "*?(:F&%D /(:">�*6)( )*�# '"6"�()0$"= | C; ;�J!% 
C " h-"$!�/*(; (+$0�%J")0�6*D )9*(/0D *6�?�$F /(���:D'"". 

!$0/( *"6%0'"D ;�$D�6*D !:D $�+(:FG"# C�%?? ) (+:0*6D# $0%/" 
* “;�$�� ;(E$9; ?(6(/(; '"6"�()0$"D”. �)6(� ?�"G�: / )9)(-
!%, >6( ) <6(; *:%>0� “#(�(G"=” "$!"/06(� $0%>$(= ?�("&)(!"-
6�:F$(*6" D):D�6*D +(:�� ?�"�;:�;9;. 

9.1.7. ����)+ “+� �*+- )+� ! ��**�;*)�; �%�)�”. � /0>�*6)� 
?�";��0 "*?(:F&()0$"D h-"$!�/*0 /0/ (!$(C( "& ?0�0;�6�() �0$-
J"�()0$"D (6�>�*6)�$$9# %>�$9# ?�")�!�; (!$% "& 60+:"' ?�(-
�/60 “�6( �*6F /6( ) �(**"=*/(= $0%/�” [�6��$, 2001]. � �0;/0# 
<6(C( ?�(�/60 $0>"$0D * 2001 C. ?%+:"/%H6*D *?"*/" �(**"=*/"# 
$0%>$9# �0+(6$"/(), *(*60):�$$9� $0 (*$()� "$I(�;0'"" �� 
WoS. �J�C(!$( *(*60):D�6*D !)0 (*$()$9# *?"*/0 0)6(�(), �0+(-
69 /(6(�9# +9:" ?�('"6"�()0$9 $� ;�$�� 1000 �0& $0>"$0D * 
1986 C., 0 60/J� 6�# 0)6(�(), % /(C( *%;;0�$(� '"6"�()0$"� �0+(6 
&0 ?(*:�!$"� *�;F :�6 ?��)9*":( 100. �0/J� *(*60):DH6*D !(?(:-
$"6�:F$9� *?"*/" ?( C�(C�0I">�*/"; ?�"&$0/0; (C(�(!0; ��, 
*6�0$0; )$� ��, "$*6"6%60; ) ��) " (+:0*6D; &$0$"= (I"&"/0, 
0*6�($(;"D, +"(:(C"D, #";"D, $0%/" ( ��;:�, ;06�;06"/0). �)6(� 
?�(�/60 �. �. �6��$ (6;�>0�6: “�6(6 ?�(�/6 ";�: �0&$((+�0&$9� 
" !(:C(*�(>$9� ?(*:�!*6)"D: ;$(C"� �(**"=*/"� $0%>$9� �0+(6-
$"/" )?��)9� %&$0:" ( *%E�*6)()0$"" "$!�/*0 '"6"�()0$"D; $�-
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/(6(�9� &0!%;0:"*F ( 6(;, >6( *"*6�;0 ?�(I�**"($0:F$9# '�$$(-
*6�= ;(J�6 +96F )9*6�(�$0 )$� *6�?�$�= " &)0$"=; "$9� %*(;$"-
:"*F ) 6(;, >6( <60 “;�J!%$0�(!$0D *"*6�;0 '�$$(*6�=” %$")��-
*0:F$0 | %J (>�$F �0&$9� +9)0H6 $0%/", !0J� *��!" �*6�*6)�$-
$9#, " $� ;(J�6 +96F �!"$9# “?(�(C()” !:D (?��!�:�$"D )9*(/(-
C( '"6"�()0$"D; /6(-6( %6)��J!0:, >6( *"*6�;0 (+�*'�$")0�6*D  
"&-&0 *:"G/(; 0/6")$(C( '"6"�()0$"D &0)�!(;( *?�/%:D6")$9#  
�0+(6”. 

� 60+:. 9.1 ?�")�!�$9 ?��)9� >�69�� *6�(/" *?"*/0 CItot. �( 
*(*6(D$"H $0 10.04.2011 C. <6(6 *?"*(/ *(!��J"6 "$I(�;0'"H ( 

������� 9.1  

���)9� ?(&"'"" *?"*/0 CItot ?( *(*6(D$"H $0 10.04.2011 C. 

������', 
(%�%0�+� 

1 2 3 4 

Name  Polyakov 
A. M. 

Geim A. K. Novoselov 
K. S. 

Zakharov 
V. E. 

CItot 23947 21159 20179 17623 

<N> 1,7 6,1 7,0 0,0 
h  47 46 38 60 

CImax  3609 3585 3968 1766 

FA 15135, 1914 4717, 2466 8897, 3968 15999, 1766 
Field hep cond-mat cond-mat math-phys 

plasma 
Affiliation Landau ITP  Microel 

Techn 
LPI 

Residence Princeton, 
NJ 

Manchester Manchester Tucson, 
Arizona 

First pub. 1963 1981 1998 1962 
Updated 2011-03-22 2011-01-16 2011-03-22 2009-05-07 



 160

1413 �(**"=*/"# %>�$9#, �0+(69 /(6(�9# ?�('"6"�()0$9 $� ;�-
$�� 1000 �0&. 

� 60+:. 9.1 "*?(:F&%H6*D *:�!%HE"� (+(&$0>�$"D: �Itot | *%;-
;0�$(� '"6"�()0$"� ?( ISI (WoS), C:%+"$0 !( 1986 C.; �Imax | 
;0/*";0:F$(� '"6"�()0$"� (!$(= �0+(69; CI7 | *%;;0�$(� '"6"-
�()0$"� �0+(6, (?%+:"/()0$$9# &0 ?(*:�!$"� 7 :�6; FA, FAmax | 
*%;;0�$(� '"6"�()0$"� �0+(6, ) /(6(�9# >�:()�/ D):D�6*D ?��-
)9; 0)6(�(;, " ;0/*";0:F$(� '"6"�()0$"� (!$(= "& <6"# �0+(6; 
FA7, FA7, max | 6( J� !:D ?%+:"/0'"= &0 ?(*:�!$"� 7 :�6; h # "$-
!�/* `"�G0; <N> | *��!$�� >"*:( 0)6(�() ) *606F�; First pub | 
C(! ?��)(= ?%+:"/0'"", %?(;D$%6(= ) WoS. 

9. 2. ��+��)�, (���/�3� h-����)*� 

	�6 �!"$(C( ;$�$"D, >6( /0/(=-:"+( (!"$(>$9= 
 +"+:"(;�6�">�*/"= "$!�/* D)$( ?��!?(>6"6�:F$�� h. 

�. ���{ [Hirsch, 2010] 

� 2010 C. 0)6(�(; �0+(69 [Hirsh, 2010] *I(�;%:"�()0$9 >�69-
�� ?(J�:0$"D ( 6(;, /0/";" *)(=*6)0;" !(:J$0 (+:0!06F :H+0D 
;�6�"/0 (m), ?�"C(!$0D !:D "&;���$"D ��&%:F606() $0%>$(= !�D-
6�:F$(*6". �(-?��)9#, m !(:J$0 +96F &$0>";(= ) *606"*6">�*/(; 
*;9*:� " ) "!�0:� ";�6F ?��!*/0&06�:F$%H *":%. �(-)6(�9#, m $� 
!(:J$0 ?(+%J!06F / !�=*6)"D;, $0$(*DE"; %E��+ $0%/�. �-
6��6F"#, ;�6�"/0 m !(:J$0 +96F $�>%)*6)"6�:F$(= / “$�+(:F-
G";” )0�"0'"D; ) *?"*/� '"6"�()0$"=. �(*:�!$��, $( $�;0:(-
)0J$(� I(�;0:F$(� (?��!�:�$"� ;�6�"/" m $� !(:J$( *(&!0)06F 
6�%!$(*6�= !:D )9>"*:�$"D &$0>�$"D m $0 (*$()� *%E�*6)%HE"# 
+"+:"(C�0I">�*/"# ��. 

� *)�6� )9*/0&0$$9# /�"6">�*/"# &0;�>0$"= (6$(*"6�:F$( h-
"$!�/*0 $�%!")"6�:F$( ?(D):�$"� *��"" �0+(6, ?(*)DE�$$9# 
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?�(*69; )0�"0'"D; "!�", &0:(J�$$(= ) (?��!�:�$"" "$!�/*0 
`"�G0, " *60)DE"# '�:F %*6�0$"6F #(6D +9 (!"$ "& %/0&0$$9# 
$�!(*606/(). ���!*60)"; $�/(6(�9� "& $"#. 

9.2.1. ��+��)% g-����)*. �0*>�6 "$!�/*0 `"�G0 )�!�6*D ?( 
)*�; )9*(/('"6"�%�;9; ?%+:"/0'"D;. �*:" (?��!�:�$(, >6( *60-
6FD ";��6 >"*:( '"6"�()0$"= +(:FG� h, 6( )�:">"$0 ?��)9G�$"D 
$� ";��6 &$0>�$"D " !0:�� $� "**:�!%�6*D.  

�& (?��!�:�$"D h-"$!�/*0 *:�!%�6, >6( /0J!0D ?%+:"/0'"D 
�0$C0 1,…,h ";��6, ?( /�0=$�= ;���, h '"6"�()0$"=, 60/ >6( )*� 
?%+:"/0'"" ";�H6 $� ;�$�� h2 '"6"�()0$"=. 	0 (*$()� ?(!6)��-
J!0HE"# ?�";��() L. Egghe [Egghe, 2006a] ?��!?(:0C0�6, >6( 
?��)9� (h+1) ?%+:"/0'"= ) *%;;� +%!%6 ";�6F (h+1)2 ":" +(:�� 
'"6"�()0$"= " 6. !. �*#(!D "& <6(C( ?��!?(:(J�$"D ) �0+(6� ))(-
!"6*D (?��!�:�$"� g-"$!�/*0: ;$(J�*6)( ?%+:"/0'"= ";��6 g-"$-
!�/*, �0)$9= g, �*:" g D):D�6*D $0")9*G"; �0$C(;, 60/"; >6( 
?��)9� g ?%+:"/0'"= );�*6� ";�H6, ?( /�0=$�= ;���, g2 '"6"�(-
)0$"=. �6( 60/J� (&$0>0�6, >6( ?��)9� g ?%+:"/0'"= ";�H6 ;�$F-
G�, >�; (g+1)2 '"6"�()0$"=. 
6*H!0 *:�!%�6 %6)��J!�$"�: “�( 
)*�# *:%>0D# )��$( $��0)�$*6)( g � h”. �0/"; (+�0&(;, g-"$!�/* 
%>"69)0�6 I0/6">�*/(� /(:">�*6)( '"6"�()0$"= $0"+(:�� ?�(-
!%/6")$9# ?%+:"/0'"=. � �0+(6� ?�")(!D6*D ?�";��9 +(:�� D)-
$(= !"II���$'"0'"" %>�$9#  )  *:%>0�  *�0)$�$"D  *  ?(;(EFH 
g-"$!�/*0.  

�0$$(� "**:�!()0$"� ?(:%>":( �0&)"6"� ) �0+(6� [Egghe, 
2006b], ) /(6�(= "&:(J�$0 6�(�"D g-"$!�/*0, (*$()0$$0D $0 &0/($� 
�(6/". ��")�!�$0 ?�0/6"/0 ?�";�$�$"D g-"$!�/*0, ?�"C(!$0D !:D 
('�$/", (*$()0$$(= $0 :H+(; ;$(J�*6)� ?%+:"/0'"=, +%!F 6( 
*606F" %>�$(C( ":" C(!()0D ?�(!%/'"D J%�$0:0. 

9.2.2. ��+��)% hg-����)*. �$!�/* hg +0&"�%�6*D $0 /(;+"$0-
'"" "$!�/*() h " g [Alonso, et al., 2010] " )9>"*:D�6*D /0/ C�(;�6-
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�">�*/(� *��!$�� "$!�/*() h " g, hg=�(h×g). 
!$"; "& $�!(*606-
/() h-"$!�/*0 *>"60�6*D $�!(('�$/0 '"6"�()0$"= ) h-D!��. � 6( 
J� )��;D $0 &$0>�$"� g-"$!�/*0, %>"69)0HE�C( <6(6 $�!(*606(/, 
*%E�*6)�$$(� ):"D$"� ;(J�6 (/0&06F (!$0 ;$(C( '"6"�%�;0D �0-
+(60. hg-"$!�/* ))�!�$ !:D 6(C(, >6(+9 ;"$";"&"�()06F $�!(*-
606/" " *(#�0$"6F !(*6("$*6)0. � (*$()$9; !(*6("$*6)0; hg-
"$!�/*0 ;(J$( (6$�*6" 6(, >6( ($, )(-?��)9#, (+�*?�>")0�6 
+ó:FG%H *6�?�$F !�60:"&0'"", >�; h " g, ?(&)(:DD <II�/6")$�� 
('�$")06F %>�$9#, $0?�";�� ) *:%>0� * (!"$0/()9; &$0>�$"�; h; 
)(-)6(�9#, *;DC>0�6 ):"D$"� >0*6( '"6"�%�;9# �0+(6 " (+�*?�>"-
)0�6 :%>G"= +0:0$* ;�J!% ):"D$"�; +(:FG"$*6)0 :%>G"# �0+(6 
" $�+(:FG(C( /(:">�*6)0 (>�$F '"6"�%�;9# �0+(6. �(*606(>$( 
?(/0&06F, >6(  

h � hg � g " hg – h � g – hg, 

6. �. hg +:"J� / h, >�; / g.  
9.2.3 ��+��)% h(2)-����)*. � �0+(6� [Kosmulski, 2006b] ))(-

!"6*D ?($D6"� h(2)-"$!�/*0, /(6(�9= (?��!�:D�6*D /0/ 
�����0{�� 

������0
�� �����, ����� ��� ��'��� �� h(2) 
������� �������-
!1	 &��������U &������� 
� !�
�� (h(2))2 ��������
�U. �& (?��!�-
:�$"D *:�!%�6, >6(  

g � h � h(2). 
6. �. !:D )9>"*:�$"D h(2)-"$!�/*0 6��+%�6*D �0**;(6��$"� ;�$FG�-
C( >"*:0 �0+(6. �)6(� 0�C%;�$6"�%�6 ))�!�$"� "$!�/*0 6�;, >6( 
($ +(:FG� ?(!#(!"6 !:D *�0)$�$"D 0)6(�(), �0+(60HE"# ) (+:0*-
6D#, C!� ?�"$D6( ;$(C( '"6"�()0$"=, 60/"# /0/ #";"D, ;�!"'"$0, 
+"(:(C"D.  

9.2.4. 	���)*3 A � R. A-"$!�/* ((6 0$C:. “average”), (?��!�-
:DHE"= *��!$�� /(:">�*6)( '"6"�()0$"= $0 ?%+:"/0'"H )  
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h-D!��, ?��!:(J�$ ) �0+(6� [Jin, 2006] (!(*6%?$0 [Jin, et al., 2007]) 
" )9>"*:D�6*D ?( I(�;%:�  

1
(1/ ) .

h

j
j

A h cit
�

� �  

� !0$$(= I(�;%:� '"6"�()0$"D (citj) %?(�D!(>�$9 ?( %+9)0-
$"H. �(*/(:F/% h-D!�( *(!��J"6 6(>$( h <:�;�$6(), 6( A-"$!�/* 
(?��!�:D�6*D (!$(&$0>$(. 
>�)"!$(, >6( h � A, 6�; $� ;�$�� !:D 
)9>"*:�$"D A-"$!�/*0 "*?(:F&%�6*D 6(6 J� $0+(� !0$$9#, >6( " 
!:D )9>"*:�$"D h-"$!�/*0.  

A-"$!�/* 60/J� $� :"G�$ $�!(*606/(). ��("::H*6�"�%�; <6( 
$0 )9;9G:�$$(; ?�";���. ���!?(:(J";, >6( %>�$9= X1 (?%+:"-
/()0: 20 �0+(6, (!$0 "& /(6(�9# ?�('"6"�()0$0 10 �0&, !�%C"� – 
?( (!$(;% �0&%. >�$9= X2 (?%+:"/()0: 30 �0+(6, (!$0 "& /(6(-
�9# ?�('"6"�()0$0 10 �0&, )*� (*60:F$9� – ?( !)0 �0&0. 
>�)"!$(, 
>6( %>�$9= X2 %*?�G$�� %>�$(C( X1. �6( ?�(D):D�6*D " ) &$0>�-
$"" h-"$!�/*0, /(6(�9= �0)�$ �!"$"'� !:D X1 " !)%; !:D X2. 
!-
$0/( A-"$!�/* �0)�$ !�*D6" !:D X1 " �0)�$ G�*6" !:D X2. >�$9= 
X2 “$0/0&0$” &0 6(, >6( ($ ";��6 +(:FG"= h-"$!�/*, /(6(�9= ) 
I(�;%:� !:D )9>"*:�$"D A-"$!�/*0 *6("6 ) &$0;�$06�:� !�(+". 
�:D %*6�0$�$"D <6(= “$�*?�0)�!:")(*6"” ) �0+(6� [Jin, et al., 2007] 
))(!"6*D R-"$!�/*, /(6(�9= (?��!�:D�6*D /0/ /)0!�06$9= /(��$F 
"& (+E�C( /(:">�*6)0 '"6"�()0$"= $0 ?%+:"/0'"" ) h-D!��: 

1

.  
h

j
j

R cit
�

� �  

R-"$!�/* "&;��D�6 "$6�$*")$(*6F '"6"�()0$"D ) �0;/0# h-D!�0. 


>�)"!$(, >6( "$!�/* R ;(J$( ?��!*60)"6F ) )"!� R= A h� . 
�(*/(:F/% /(:">�*6)( '"6"�()0$"= /0J!(= *606F" $� ;�$FG� h, 
6( h � R. � *:%>0� �*:" /(:">�*6)( '"6"�()0$"= /0J!(= *606F" 
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6(>$( �0)$( h, ";��; R = h. �6(6 ��&%:F606 �E� �0& ?(/0&9)0�6, 
>6( ?�" /($*6�%"�()0$"" ;�6�"/ "*?(:F&()06F /(��$F "& *%;;9 
?��!?(>6"6�:F$��, >�; *0;% *%;;%.  

9.2.5 ��+��)% AR-����)*. � '�:D# ?��(!(:�$"D ?�(+:�;9, &0-
/:H>0HE�=*D ) 6(;, >6( h-"$!�/* $� ;(J�6 %;�$FG06F*D " %>�-
$9� “;(C%6 (6!9#06F $0 :0)�0#”, ) �0+(6� [Jin, 2007] (?��!�:D�6*D 
&0)"*DE"= (6 )(&�0*60 ?%+:"/0'"= (age-dependent) R-"$!�/* |  
AR-"$!�/*. 


+(&$0>") >���& aj )(&�0*6 ?%+:"/0'"" j, (?��!�:"; AR ) )"!� 

� �
1

.  
h

j j
j

AR cit a
�

� �  

� *:%>0� �*:" *%E�*6)%�6 $�*/(:F/( ?%+:"/0'"=, ";�HE"# 6(>$( 
h '"6"�()0$"=, ) h-D!�( )/:H>0�6*D +(:�� ?(&!$DD ?%+:"/0'"D.  

���";%E�*6)( AR-"$!�/*0 (>�)"!$(: ($ ?(&)(:D�6 %>"69)06F 
$� 6(:F/( )*� '"6"�()0$"D, $( " )(&�0*6 ?%+:"/0'"". � <6(; *:%-
>0� h-"$!�/* !(?(:$D�6*D "$!�/*(;, *?(*(+$9; %+9)06F. �( ;$�-
$"H 0)6(�0, <6( D):D�6*D $�(+#(!";9; %*:()"�; #(�(G�C( "$!"-
/06(�0. �0;�6";, >6( AR-"$!�/* +0&"�%�6*D $0 h-"$!�/*�, 60/ /0/ 
"*?(:F&%�6 h-D!�(. �:D AR-"$!�/*0 %J� $� (+D&06�:F$( )��$( $�-
�0)�$*6)( h � AR, ) (6:">"� (6 *((6$(G�$"D h * R-"$!�/*(; 
(*;. 9.2.4). �9>"*:�$"� AR-"$!�/*0 ?( *:(J$(*6" $� ?��)(*#(!"6 
)9>"*:�$"D h, 60/ /0/ !(?(:$"6�:F$( / !0$$9;, 6��+%HE";*D 
!:D )9>"*:�$"= h-"$!�/*0, $%J�$ 6(:F/( )(&�0*6 ?%+:"/0'"=. 
�(:(J"6�:F$9� >��69 R-"$!�/*0 &!�*F *(#�0$DH6*D, 60/ >6( ?0�0 
(h, AR) ?��!:0C0�6*D 0)6(�(; /0/ #(�(G"= "$!"/06(� $0%>$(= 
?�("&)(!"6�:F$(*6". ��" <6(; ?(!>��/")0�6*D, >6( ?�" "*?(:F&(-
)0$"" ?0�9 "$!"/06(�() '�:�*((+�0&$( �0**;06�")06F )��;�$$ó� 
(/$(, 0 $� ?�"$";06F )( )$";0$"� )*� !(*6"J�$"D %>�$(C(. 

Anne-Wil Harzig [Harzing, soft] %/0&9)0�6, >6( ) ?�(C�0;;$(; 
?�(!%/6� “Publish or Perish” );�*6( ;�6�"/" AR ))(!D6*D 6�" ;�6-
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�"/": AWCR (Age-weighted citation rate), AW, AWCRpA (per author), 
) /(6(�9# *%;;0 +���6*D ?( '"6"�()0$"D; )*�# ?%+:"/0'"= (0 $� 
6(:F/( ?%+:"/0'"=, )#(!DE"# ) h-D!�(): 

� �.j j
j P

AWCR cit a
�

��  

�!�*F P – /(:">�*6)( )*�# ?%+:"/0'"= &0 �0**;06�")0�;9= ?��"(! 

.AW AWCR�  

�$!"/06(� AWCRpA ?(!(+�$ AWCR, $( '"6"�()0$"� !:D ?%+:"-
/0'"" !�:"6*D $0 >"*:( 0)6(�() ?%+:"/0'"". 

9.2.6. ��+��)% e-����)*. `0�0/6��$9; *)(=*6)(; h-"$!�/*0 
D):D�6*D 6(, >6( $0 �C( &$0>�$"� $� ):"DH6 ;0:(- " )9*(/('"6"-
�%�;9� ?%+:"/0'"". �6( D):D�6*D ?�">"$(= /0/ ;"$";%; !)%# 
$�!(*606/(), /(6(�9� (C�0$">")0H6 0//%�06$(� " +�*?�"*6�0*6-
$(� *�0)$�$"� :">$(= ?�("&)(!"6�:F$(*6" %>�$9#. ���)9= $�-
!(*606(/ – $� �0**;06�")0�6*D "$I(�;0'"D ( '"6"�()0$"D#, /�(-
;� h2 '"6"�()0$"=, *((6)�6*6)%HE"# h-D!�%. �*:�!*6)"� <6(C( 
)(&;(J$9 $�!(�0&%;�$"D, 60/ /0/ %>�$9�, ";�HE"� +(:�� $"&/"= 
h-"$!�/*, ;(C%6 ?(:%>"6F +(:FG�� >"*:( '"6"�()0$"=, >�; 6�, /6( 
";��6 )9*(/"= h-"$!�/*. �6(�(= $�!(*606(/ – h-"$!�/* ";��6 
$"&/(� �0&��G�$"�, ?(*/(:F/% )9�0J0�6*D ) $06%�0:F$9# >"*:0#, 
0 $� ) !�=*6)"6�:F$9#. � �0+(6� [Zhang, 2009] %/0&0$$9� $�!(*-
606/"  ?��!:0C0�6*D  %*6�0$"6F  ?%6�; ))�!�$"D e-"$!�/*0,  %>"-
69)0HE�C( '"6"�()0$"D, ?�("C$(�"�()0$$9� ?�" )9>"*:�$""  
h-"$!�/*0. 

�0!"; (?��!�:�$"� e-"$!�/*0. �(?(:$"6�:F$9� '"6"�()0$"D ) 
h-D!��, (+(&$0>0�;9� /0/ e2, (?��!�:DH6*D *:�!%HE"; (+�0&(;: 

� �2 2

1 1

h h

j j
j j

e cit h cit h
� �

� � � �� �  

(citj | /(:">�*6)( '"6"�()0$"=, ?(:%>�$$9# j-= ?%+:"/0'"�=).  
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�0/"; (+�0&(;, e-"$!�/* (?��!�:D�6 )/:0! !(?(:$"6�:F$9# 
'"6"�()0$"=, (6$(*DE"#*D / )9*(/('"6"�%�;9; �0+(60;. 

�%*6F 

2

1

h

j
j

d cit
�

� � . 

�(C!0  
2 2 2= +d h e ,   (9.2.1) 

":" 

� �2 2e d h� � . 

�0;�6";, >6( e � 0 " D):D�6*D )�E�*6)�$$9; >"*:(;. �((6)�6-
*6)�$$(  

0 � e < �. 
��& ?(6��" (+E$(*6" +%!�; *>"606F, >6( &$0>�$"D citj, j=1, …, 

N ;(C%6 +96F ?��!*60):�$9 "$6�C�"�%�;(= I%$/'"�= C(t), t � [0, 
N], C!� C(0)=0, C(j)= citj, j=1, …,N. �(C!0 

� �2 2

0 0

( ) ( )
h h

e C t h dt C t dt h� � � �� � . 


?"�0D*F $0 C(t), !0!"; C�(;�6�">�*/(� (+�D*$�$"� I%$/'"" 
e2 (�"*. 9.2). 	0?(;$";, >6( e $� &0)"*"6 (6 h, " e2 ?��!*60):D�6 
*(+(= (*606(/ ;$(J�*6)0 '"6"�()0$"= ) h-D!��, ) !(?(:$�$"� / 
h2. �0;�6";, >6( >�; +(:FG� e, 6�; +(:FG� (*606(/ " 6�; &$0>"-
6�:F$�� ?(6��D "$I(�;0'"" ( '"6"�()0$"D#, �*:" "*?(:F&()06F 
6(:F/( h-"$!�/*. �$9;" *:()0;", �*:" h-"$!�/* "*?(:F&%�6*D !:D 
('�$/" ?�("&)(!"6�:F$(*6" %>�$(C(, 6( >�; ;�$FG� e, 6�; +(:�� 
!(*6()���$ h-"$!�/*. �*:" e=0, >6( $�?�0)!(?(!(+$(, 6( h-"$-
!�/* ?(:$(*6FH (?"*9)0�6 "$I(�;0'"H, /0*0HE%H*D ?%+:"/0-
'"= ) h-D!��. � ?�(6")$(; *:%>0� ";��6 ;�*6( ?(6��D "$I(�;0-
'"" ( '"6"�()0$"". 
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��?��F ?(/0J�;, /0/ "$!�/*9 A " R, ?��!*60):�$$9� ) 
?(!?. 9.2.4, )9)(!D6*D "& "$!�/*() h " e.  

� !�*D6">$(= *"*6�;� /((�!"$06 ?(*6�("; ?�D;(%C(:F$"/ *( 
*6(�($0;" h ?( (*" (�!"$06 " e ?( (*" 0+*'"** (�"*. 9.3). 
>�)"!-
$(, >6( ($ *(!��J"6 ?(:$%H "$I(�;0'"H ( '"6"�()0$"D#, ?(:%-
>�$$9# )*�;" ?%+:"/0'"D;" h-D!�0. �)/:"!()( �0**6(D$"� (6 $0-
>0:0 /((�!"$06 !( 6(>/" P(e, h) �0)$( 

� �2 2 .R h e d�  �   (9.2.2) 



 168

�& �0)�$*6) (9.2.1), (9.2.2) ?(:%>0�; 
2 /A h e h�  . 

 
9.2.7. ���+��T���' 0�+��) h, e, A, R. � �0+(6� [Zhang, 2009] 

?�()�!�$( *�0)$�$"� �0**;(6��$$9# *?(*(+() ('�$/" ?�(!%/6")-
$(*6" 0)6(�(). �$!�/*9 h, e, A, R ;(J$( �0&!�:"6F $0 !)0 6"?0: 
I%$!0;�$60:F$9� " ?�("&)(!$9�. �%$!0;�$60:F$9� "$!�/*9 
%!():�6)(�DH6 !)%; %*:()"D;: ($" $� &0)"*D6 !�%C (6 !�%C0 " ;(-
C%6 +96F "*?(:F&()0$9 !:D ?(:%>�$"D $()9# "$!�/*(). �!�*F "$-
!�/*9 h " e D):DH6*D I%$!0;�$60:F$9;", ?(*/(:F/% $� &0)"*D6 
!�%C (6 !�%C0 " ;(C%6 "*?(:F&()06F*D !:D ?(:%>�$"D A " R. �$-
!�/*9 A "  R, $0(+(�(6, D):DH6*D ?�("&)(!$9;". �%*6F 

f = (e/h)2,   h £ 0, 

C!� f (+(&$0>0�6 (6:">"� ?�("C$(�"�()0$$9# '"6"�()0$"=, ?(:%-
>�$$9# ) �0;/0# h-D!�0, (6 h2.  

�0/ )"!$( $0 �"*. 9.2, (+E�� >"*:( '"6"�()0$"= ) �0;/0# h-D!-
�0 �0)$( h2 + e2. �:�!()06�:F$(, /(;+"$0'"D (h, e) (+�*?�>")0�6 
?(:$(� ?��!*60):�$"� ( '"6"�()0$"D# ) �0;/0# h-D!�0. � 6( J� 
)��;D "$!�/*9 A " R "&+96(>$9 ?( (6$(G�$"H / h. � *:%>0� �*:" 
A ":" R "*?(:F&%�6*D *();�*6$( * h, ($ ;0*/"�%�6 &$0>�$"D f, >6( 
?�("::H*6�"�()0$( ) ?. 9.2.8 ?�" *�0)$�$"" '"6"�()0$"= �D!0 
%>�$9#. 

��0)$"; ?�("&)(!"6�:F$(*6F %>�$9#, ?�"$0!:�J0E"# (!$(= 
isohindex-C�%??�. �%*6F ";��6*D C�%??0 %>�$9# " H – ;0/*";0:F-
$9= h-"$!�/*. �(>/" P(e,h) ;(C%6 +96F �0*?(:(J�$9 6(:F/( $0 
C(�"&($60:F$9# :"$"D# h-?:(*/(*6�=. 	0 (!$(= " 6(= J� C(�"&($-
60:F$(= :"$"" )*� 6(>/" ";�H6 (!"$0/()9= h-"$!�/*. �6% :"$"H 
+%!�; $0&9)06F isohindex ((!$0 "& 60/"# :"$"= ?(/0&0$0 $0 
�"*. 9.3). �((6)�6*6)�$$( C�%??0 %>�$9#, ";�HE"# (!"$ " 6(6 J� 
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h-"$!�/*, $0&9)0�6*D isohindex-C�%??(=. � 60/(= C�%??� 0!�/)06$( 
('�$"6F ?�("&)(!"6�:F$(*6F ;(J$( 6(:F/( * ?�"):�>�$"�;  
e-"$!�/*0. 

���";%E�*6)( "*?(:F&()0$"D e-"$!�/*0 &0/:H>0�6*D ) 6(;, 
>6( e2 %/0&9)0�6 $0 )*� ?�("C$(�"�()0$$9� '"6"�()0$"D ) h-D!��, 
?�" <6(; A " R, D):DD*F ?�("&)(!$9;" (6 h, )/:H>0H6 )/:0! h2 
'"6"�()0$"= " !(?(:$"6�:F$9# e2 '"6"�()0$"= " &0)"*D6 (6 h " e, 
) 6( )��;D /0/ e $� &0)"*"6 (6 h. �:�!()06�:F$(, "*?(:F&()0$"� 
"$!�/*() A " R *();�*6$( * h � �0;/0# (!$(= isohindex-C�%??9 
;(J�6 "*/0&"6F ��&%:F6069. 

	�(+#(!";( $0?(;$"6F ( g-"$!�/*�, /(6(�9= ?��!*60):�$ /0/ 
“>%)*6)"6�:F$9= / %�()$H )9*(/('"6"�%�;9# *606�=” " (?��!�-
:�$ /0/ “$0"+(:FG�� >"*:( g *606�=, 60/(� >6( )*� );�*6� ($" ?(-
:%>":" g2 ":" +(:FG� '"6"�()0$"=” [Egghe, 2006a]. 	�*;(6�D $0 
�D! !(*6("$*6), g-"$!�/* ";��6 " $�!(*606/". 	0?�";��, * �C( 
?(;(EFH $�:F&D �0$J"�()06F %>�$9#, ";�HE"# )9*(/"= %�()�$F 
'"6"�%�;(*6". 	0?�";��, �*:" !:D :H+(C( k 

2

1
,   1,..., ,

k

j
j

cit N k N
�

� ��   (9.2.3) 

6( g-"$!�/* $� (?��!�:�$.  
�0/6">�*/" !:D :H+9# N %*:()"= ) $��0)�$*6)� (9.2.3) g-

"$!�/* ;(J�6 +96F $�(?��!�:�$$9;. ���!" N %*:()"= $0"+(:�� 
*":F$9; %*:()"�; D):D�6*D 

cit1 > N 2,  (9.2.4) 
0 $0"+(:�� *:0+9; –  

2

1

.
N

j
j

cit N
�

��  (9.2.5) 

	��0)�$*6)0 (9.2.3)|(9.2.5) 0**('""�%H6*D * ��0:F$9;" *"6%0-
'"D;". �((6)�6*6)%HE"� ?�";��9 ?�")�!�$9 ) �0+(6� [Zhang,  009]. 
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� &0/:H>�$"� *:�!%�6 (6;�6"6F, >6( h-"$!�/* %J� "*?(:F&%�6-
*D $�/(6(�9;" �� !:D ('�$/" :">$(= ?�("&)(!"6�:F$(*6" %>�-
$9#. �*:�!*6)"� ?(6��" "$I(�;0'"" ( '"6"�()0$"", *�0)$�$"�, 
(*$()0$$(� 6(:F/( $0 h-"$!�/*�, ;(J�6 "*/0J06F !�=*6)"6�:F$%H 
/0�6"$%. 
+E�� /(:">�*6)( '"6"�()0$"= $�/(�C( %>�$(C( ;(J�6 
+96F &$0>"6�:F$( +(:FG�, >�; /(:">�*6)( '"6"�()0$"= ;$(C"# 
!�%C"#, ";�HE"# +(:FG"= h-"$!�/*; /(:">�*6)( ?�("C$(�"�(-
)0$$9# '"6"�()0$"= (e2) ;(J�6 +96F ) ?D6F �0& +(:FG�, >�; h2. 
�0/"; (+�0&(;, !:D ?(:%>�$"D 0!�/)06$(= /0�6"$9 $�(+#(!";( 
*();�*6$(� "*?(:F&()0$"� h-"$!�/*0 " e-"$!�/*0. ��%C"� "$!�/*9 
h-6"?0, 60/"� /0/ A " R, D):DH6*D h-&0)"*";9;" " 60/J� *6�0!0H6 
(6 ?(6��" "$I(�;0'"", 0 ?�" "*?(:F&()0$"" *();�*6$( * h-"$-
!�/*(; ;0*/"�%H6 �0&:">"� ;�J!% %>�$9;". 	�*;(6�D $0 *)(H 
?�(*6(6%, e-"$!�/* $�(+#(!"; /0/ !(?(:$�$"� / h-"$!�/*%, (*(-
+�$$( ?�" �0$J"�()0$"" )9*(/('"6"�%�;9# %>�$9# ":" !:D +(-
:�� 6(>$(C( *�0)$�$"D ?�("&)(!"6�:F$(*6" ) C�%??� %>�$9#, 
";�HE"# (!"$0/()9= h-"$!�/*. 

9.2.8. 	���!���%$-�3; h-����)*. �:D )9>"*:�$"D "$!")"-
!%0:F$(= *��!$�= ?�(!%/6")$(*6" ) �0+(6� [Batista, et al., 2006] 
?��!:(J�$0 ;�6�"/0 hI. �%*6F Na(T) – (+E�� /(:">�*6)( 0)6(�() ) 
*606FD#, /(6(�9� +9:" %>6�$9 ?�" )9>"*:�$"" h (�*:" % /0J!(= 
*606F" 6(:F/( (!"$ 0)6(�, 6( Na(T) = h).  

�%*6F < Na > = Na(T)/ h, 6. �. < Na > | *��!$�� /(:">�*6)( 0)-
6(�() ) "&%>0�;9# h ?%+:"/0'"D#. 
?��!�:"; hI /0/ 

2 ( )/ T
Ih h Na h Na� � �� . 

��6�"/0 hI (?��!�:D�6 /(:">�*6)( ?%+:"/0'"=, ";�HE"# $� 
;�$�� hI '"6"�()0$"=, /(6(�(� (?%+:"/()0: +9 "**:�!()06�:F ) 
6�>�$"� *)(�= /0�F��9, �*:" +9 �0+(60: (!"$. �60 ;�6�"/0 "*-
?(:F&%�6*D ) +"+:"(C�0I">�*/"# �0*>�60# [Harzing, soft]. 
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� �0*>�60# [Harzing, soft] "*?(:F&%�6*D 60/J� 0:F6��$06")$9= 
?(!#(! %>�60 "$!")"!%0:F$(C( h-"$!�/*0. �0**;06�")0�6*D $(�-
;0:"&()0$$(� /(:">�*6)( '"6"�()0$"=: /(:">�*6)( '"6"�()0$"= 
*();�*6$(= �0+(69 !�:"6*D $0 /(:">�*6)( *(0)6(�() !( )9>"*:�-
$"D h. �0/(= ?(!#(! *>"60�6*D :%>G�= 0??�(/*";0'"�= ):"D$"D 
/0J!(C( 0)6(�0, 60/ /0/ $�*/(:F/( �0+(6 * +(:FG"; /(:">�*6)(; 
*(0)6(�() $� (/0&9)0H6 60/(C( *":F$(C( ):"D$"D $0 &$0>�$"�  
h-"$!�/*0, /0/ ) ?��)(; *:%>0�.  

�$(= ?(!#(! "*?(:F&%�6*D ) �0+(6� [Schreiber, 2008], ) /(6(�(= 
!:D %>�60 "$!")"!%0:F$(= ?�(!%/6")$(*6" ?��!:(J�$0 ;�6�"/0 
hm (multi-authored). �(:">�*6)( *(0)6(�() % ?%+:"/0'"= %>"69)0-
�6*D &!�*F ?�" (?��!�:�$"" �0$C0 *606F". �%*6F ?%+:"/0'"" %?(-
�D!(>�$9 ?( $�)(&�0*60$"H /(:">�*6)0 '"6"�()0$"=, �0$C (?��-
!�:�$ ?( `"�G% $%;��0'"�= ?%+:"/0'"=, $0>"$0D (6 1. 
+(&$0-
>"; >���& c(r) /(:">�*6)( '"6"�()0$"= �0+(69 �0$C0 r, 0 >���& 
a(r) | /(:">�*6)( *(0)6(�() % *606F" �0$C0 r. 	()9� �0$C" % ?%+-
:"/0'"= (?��!�:"; *:�!%HE"; (+�0&(;: 

� � � �
’

1 / ’ .
r

eff
r

r r a r� �  

	0?�";��, reff (2)=1/a(1)+1/a(2). �$0:(C">$( 6(;%, /0/ (?��!�-
:D�6*D h-"$!�/*, (?��!�:"; hm-"$!�/*:  

� � � �� �= maxm effr
h r r c r$ . 

� �0+(6� [Schreiber, 2008] ?(!>��/")0�6*D, >6( * %>�6(; *(0)-
6(�*6)0 h-"$!�/* ;�$D�6*D &$0>"6�:F$(, ?(<6(;%, )(-?��)9#, 6��-
+%H6*D !0:F$�=G"� ?("*/" 0!�/)06$(C( ��G�$"D, )(-)6(�9#, <6( 
?(/0&9)0�6, $0*/(:F/( (?0*$( ?(:F&()06F*D �!"$*6)�$$(= ;�6�"-
/(= ?�" *�0)$�$"" !�D6�:F$(*6" %>�$9#. ��6�"/0 hm 60/J� �0*-
*>"69)0�6*D [Harzing, soft]. 
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9.2.9. ��+��)% hw-����)*. � �0+(6� [Egghe, Rousseau, 2008] 
))(!"6*D ?($D6"� )&)�G�$$(C( (6$(*"6�:F$( '"6"�()0$"= h-"$-
!�/*0 (citation-weighted h-index) hw, /(6(�9= (?��!�:�$ !:D $�?��-
�9)$(C( " !"*/��6$(C( *:%>0�). �0**;(6�"; )9>"*:�$"� hw !:D 
!"*/��6$(C( *:%>0D. �(*6�("; 60+:"'% )&)�G�$$9# �0$C() 
(60+:. 9.2), " $0 �� (*$()� (?��!�:"; hw:  

0

1
.

r

w i
i

h cit
�

� �  

�!�*F r0 – $0"+(:FG"= "$!�/* ) 60+:. 9.2, !:D /(6(�(C( rw(j) � j. 
�0;�6";, >6( rw(j) – $� (+D&06�:F$( $06%�0:F$(� >"*:(, 60/ J� /0/ 
" citj, /(6(�(� ;(J�6 +96F )&)�G�$( (6$(*"6�:F$( /(:">�*6)0 *(-

������� 9.2 

�0+:"'0 !:D (?��!�:�$"D hw ) !"*/��6$(; *:%>0� 

��!�T���3; �%�= rw 
�$�&�*+!� ��+���!%��; 

(�/$�)%��; ! h-'��� 

rw(1)=cit1/h � 1 cit1 � h 

rw(2)=(cit1/h + cit2/h) � 2 cit2 � h 

… … 

1

( )
j

w i
i

r j cit h j
�

� �
� 	� �
� �
�  

citj � h 

… … 

1

( )
h

w i
i

r h cit h h
�

� �� 	� �
� �
�  

cith � h 

1

1

( 1)
h

w i
i

r h cit h


�

� � � � �
� �
�  

cith+1 < h 
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0)6(�(). �*:" h=0, 6( hw %*60$0):")0�6*D �0)$9; $%:H. ��(;� 
6(C(, ?��)9� h ":" h+1 �D!() $�(+#(!";9 !:D )9>"*:�$"D  
h-"$!�/*0.  

����>"*:"; *)(=*6)0 hw-"$!�/*0: 
a) �*:" )*� ?��)9� h *606�= ";�H6 (!"$0/()(� /(:">�*6)( '"-

6"�()0$"=, $0?�";�� k � h, 6(  wh k h� � . 

+) �0$C r0 � h.  

)) ( 1)wh h h� � � . 
9.2.10. ��+��)% p-����)*. � �0+(6� [Pr0thap, 2010] ))�!�$0 

;�6�"/0 p-"$!�/* (performance index), 0 ) �0+(6� [Pr0thap, 2011] 
!0$( �� �0*G"��$"� * %>�6(; *(0)6(�*6)0. ��6�"/0 ?��!:0C0�6*D 
/0/ !(?(:$�$"� / h-"$!�/*% !:D ?��(!(:�$"D $�<II�/6")$(*6" ) 
6�# *:%>0D#, /(C!0 h ";��6 6�$!�$'"H ";�6F $�+(:FG(� &$0>�$"�, 
6. �. �0*?��!�:�$"� '"6"�()0$"= ";��6 !:"$$9= #)(*6 ;0:('"6"-
�%�;9# �0+(6. �)6(� *>"60�6, >6( I(�;%:0 C2/P, C!� P – (+E�� 
/(:">�*6)( �0+(6, C | (+E�� /(:">�*6)( '"6"�()0$"=, #(�(G( (6-
�0J0�6 *%E$(*6F $0%>$(= !�D6�:F$(*6", *(>�60D /(:">�*6)( " /0-
>�*6)( (C – /(:">�*6)�$$9= ?(/0&06�:F, C/P # /0>�*6)�$$9=). 	0 
(*$()� 0$0:"&0 �0&;��$(*6�= h " C2/P 0)6(� !�:0�6 )9)(!, >6( C2/P 
";��6 �0&;��$(*6F h3, 0 (C2/P)1/3 ";��6 6% J� �0&;��$(*6F, >6( " h. 

�:D %>�60 *(0)6(�*6)0 ))(!D6*D !)0 "$!�/*0: pf (fractional), /(-
C!0 *(0)6(�9 *>"60H6*D �0)$(?�0)$9;", " ph (harmonic), /(C!0 
0)6(�9 ?%+:"/0'"" %?(�D!(>�$9 ?( *6�?�$" &$0>";(*6". ��" 
�0*>�6� "$!�/*0 pf ?%+:"/0'"" �0**;06�")0H6*D ) :H+(; ?(�D!-
/�; ) *:%>0� �*:" ?%+:"/0'"D i ";��6 a(i) 0)6(�(), 6( �� !�(+$(� 
):"D$"� ri=1/a(i) �0*?�(*6�0$D�6*D " $0 /(:">�*6)( '"6"�()0$"=, 
" $0 /(:">�*6)( ?%+:"/0'"=: Pf=�ri, Cf=�(ri×ci). �((6)�6*6)�$$( 
pf = (Cf

2/ Pf)1/3. ��" �0*>�6� "$!�/*0 ph ?%+:"/0'"" �0**;06�")0-
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H6*D ) :H+(; ?(�D!/�, $( ):"D$"� *606F" i, ";�HE�= a(i) 0)6(-
�(), �0**>"69)0�6*D !:D 0)6(�0 $(;�� j ?( I(�;%:� ri=(1/j) / 
(1+1/2+…+1/a(i)): 

� � � �1/32
,,  ,  = h i h i i h h hP r C r c p C P� � �� � . 

�0$$9= ?(!#(! %$")��*0:�$ ?( *%6" " ?�";�$"; ?�0/6">�*/" 
/ :H+(= *#�;� (?��!�:�$"D *6�?�$" ):"D$"D ?%+:"/0'"".  

9.2.11. ��+��)% �-����)*. 	()9= "$!�/* � (hbar) ))�!�$ ) �0-
+(6� `. `"�G0 [Hirsch, 2010] !:D %>�60 *(0)6(�*6)0, $� (/0-
&9)0HE�C( ):"D$"D $0 (�"C"$0:F$9= h-"$!�/*. � (6:">"� (6 0)-
6(�() �0+(6, ?�")�!�$$9# ) ??. 9.2.8, 9.2.10, `. `"�G ?(G�: !�%-
C"; ?%6�; | $� )&)�G")0D ?%+:"/0'"" ":" '"6"�()0$"D *(C:0*$( 
/(:">�*6)% *(0)6(�(). � ?��)($0>0:F$(; )0�"0$6� (?��!�:�$"� 
";�:( *:�!%HE"= )"!. >�$9= ";��6 "$!�/* �, �*:" � "& �C( ?%+-
:"/0'"= ?�"$0!:�J"6 �C( �-D!�%. �%+:"/0'"D ?�"$0!:�J"6 �-D!-
�% %>�$(C(, �*:" ";��6 � � '"6"�()0$"= " ?�"$0!:�J"6 �-D!�% 
/0J!(C( "& *(0)6(�(). 

�(*/(:F/% (!$"; "& 6��+()0$"=, /(6(�9;" !(:J$0 (+:0!06F 
;�6�"/0, `. `"�G *>"60�6 )(&;(J$(*6F ?�(&�0>$(C( �0*>�60 $0 
(*$()� ";�HE"#*D +0& !0$$9#, "; +9: ))�!�$ )6(�(= )0�"0$6, 
+(:�� ?�(*6(= !:D *>�60 " “$�*0;(*(C:0*()0$$9=” (0$C:. “non-
self-consistent”):�%>�$9= ";��6 "$!�/* �, �*:" � "& �C( ?%+:"/0'"= 
?�"$0!:�J"6 �C( �-D!�%; ?%+:"/0'"D ?�"$0!:�J"6 �-D!�% %>�$(-
C(, �*:" ";��6 $� ;�$�� � '"6"�()0$"= " ?�"$0!:�J"6 h-D!�% /0-
J!(C( "& *(0)6(�(). 

� �0+(6� [Hirsch, 2010] ?�")(!"6*D "6��0'"($$0D ?�('�!%�0 
?(:%>�$"D "$!")"!%0:F$(C( "$!�/*0 � $0 (*$()� h-"$!�/*() )*�# 
*(0)6(�(). 

�$!�/* � ;(J�6 %+9)06F, 60/ /0/ ;(C%6 %)�:">")06F*D h-"$-
!�/*9 *(0)6(�(). �0/, *();�*6$0D �0+(60 %>�$9# * ?�0/6">�*/" 
�0)$9;" h-"$!�/*0;" $�&$0>"6�:F$( %;�$FG"6 &$0>�$"� � !:D 
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/0J!(C( "& $"#. �0/J�, &$0>�$"� �-"$!�/*0 ;0*6"6(C( %>�$(C( $� 
*":F$( ?(*6�0!0�6 (6 *(0)6(�*6)0 * $0>"$0HE";" "**:�!()06�-
:D;", ?(*/(:F/% �C( +0&()(� &$0>�$"� +9:( !(*6"C$%6( �0$��. 
`. `"�G *>"60�6, >6( <6(6 "$!�/* ;(J$( "*?(:F&()06F *();�*6$( 
* h-"$!�/*(;, (*(+�$$( !:D ;(:(!9# %>�$9#, $( �*:" J�:06�:F$0 
�!"$*6)�$$0D ;�6�"/0, 6( *:�!%�6 "*?(:F&()06F *��!$�� ;�J!% h " �. 

9.2.12. 	��%���&�*)�; h-����)*. �0**;(6��$$9= )9G� h-"$-
!�/* "*?(:F&%�6*D !:D ('�$/" "$!")"!%0:F$(= ?�(!%/6")$(*6" 
0)6(�0 $0%>$9# *606�=. �(!(+$9� ?(/0&06�:" %�()$�= ?�(!%/6")-
$(*6" 60/J� ;(C%6 +96F ?(:�&$9;" !:D ('�$/" !�%C"# (+��/6() 
"&;���$"=, $0?�";�� /(::�/6")0 0)6(�(), $0%>$9# J%�$0:(), (�-
C0$"&0'"= " *6�0$. � <6(; /($6�/*6� )0J$( (6;�6"6F �0+(6% 
[Schubert, 2007], ) /(6(�(= ))(!"6*D ?($D6"� “successive h-index”. 
�6( h-"$!�/*, ?(:%>�$$9= $0 (*$()� h-"$!�/*() +(:�� $"&/(C( 
%�()$D. � 60+:. 9.3 ?�")�!�$9 ��&%:F6069 0$0:"&0 >�69��# %�()-
$�= (+��/6() "&;���$"D, )9?(:$�$$(C( ) �0+(6� [Egghe, 2008].  

	0 ?��)(; %�()$� &$0>�$"� h-"$!�/*0 (?��!�:D�6 "$!")"!%-
0:F$%H $0%>$%H ?�(!%/6")$(*6F 0)6(�0 ?( �C( ?%+:"/0'"D;. 	0 
)6(�(; %�()$� �0**;06�")0�6*D ?�(!%/6")$(*6F (�C0$"&0'"", ?�" 
<6(; %>"69)0H6*D %?(�D!(>�$$9� ?( %+9)0$"H h-"$!�/*9 �0+(-
60HE"# ) $"# 0)6(�(). �(:%>�$$0D ?(*:�!()06�:F$(*6F ?(&)(:D�6 
C()(�"6F (+ h-"$!�/*� !0$$(= (�C0$"&0'"". 
!$"; "& )0�"0$6() 

������� 9.3 

�()$" (+��/6() "&;���$"D 
���!��- �/P�)+ ��0�����; ����$-+%+ 

1 �606F" �$!")"!%0:F$0D ?�(!%/6")$(*6F  
0)6(�0 

2 �)6(�9 ��(!%/6")$(*6F (�C0$"&0'"" 
3 
�C0$"&0'"" ��(!%/6")$(*6F *6�0$9 
4 �6�0$9 �:(+0:F$0D ?�(!%/6")$(*6F 
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60/(C( ?(!#(!0 D):D�6*D )9>"*:�$"� I-"$!�/*0 [Prathap, 2006]. 	0 
6��6F�; %�()$� �0**;06�")0H6*D )*� $0%>$9� (�C0$"&0'"" *6�0-
$9. �$0:"&"�%D "# h-"$!�/*9, ;(J$( ?(:%>"6F h-"$!�/* <6(= 
*6�0$9. � &0/:H>�$"�, $0 >�6)��6(; %�()$�, h-"$!�/*9 *6�0$ ;(-
C%6 +96F %?(�D!(>�$9, >6(+9 ?(:%>"6F “C:(+0:F$%H /0�6"$%” | 
h-"$!�/* C�%??9 *6�0$. �06�;06">�*/0D (*$()0 !:D ;(!�:"�()0-
$"D h-"$!�/*() �0&�0+(60$0 0)6(�(; [Egghe, 2008], ?��!:(J")-
G"; /($'�?'"H “C:(+0:F$(C( h-"$!�/*0” $�/(�C( “;�600)6(�0”, 
/(6(�9= (+��!"$D�6 )*� *606F" " "# '"6"�()0$"D �0&:">$9;" 0)-
6(�0;" ) (!$% C�%??%.  

9.2.13. ����+%��� 0�+��)  
9.2.13.1. � �0+(6� [Vaidya, 2005] (?��!�:D�6*D v-"$!�/* /0/ 

%6(>$�$"� m-"$!�/*0. ��" <6(; %>"69)0�6*D $� 6(:F/( ?�(!(:J"-
6�:F$(*6F /0�F��9, $( " )��;D, /(6(�(� %>�$9= 6�06"6 $0 "**:�-
!()0$"�. 	0?�";��, %>�$9�, (!$()��;�$$( �0+(60HE"� ) $0%>$(= 
:0+(�06(�"" " /:"$"/�, &06�0>")0H6 $0 "**:�!()0$"D :"GF 
40|50 % )��;�$".  

9.2.13.2. � �0+(60# [Kosmulski, 2006a; Prathap, 2006] $�&0)"*"-
;( !�%C (6 !�%C0 0)6(�9 (?��!�:DH6 "$!�/* !:D "&;���$"D   
?�(!%/6")$(*6" (�C0$"&0'"". 
�C0$"&0'"D ";��6 I-index, �0)$9= i, 
�*:", ?( ;�$FG�= ;���, i "**:�!()06�:�= ";�H6 h-"$!�/*, ?( 
;�$FG�= ;��� �0)$9= i. � �0+(6� [Prathap, 2006] (?��!�:D�;9= 
0$0:(C">$9; (+�0&(; "$!�/* $0&)0$ h2. � <6(= J� �0+(6� ?�")�-
!�$ 0:F6��$06")$9= *?(*(+ (?��!�:�$"D ?�(!%/6")$(*6" (�C0$"-
&0'"", �0**;06�")0H6*D )*� �0+(69 )*�# *(6�%!$"/() " )*�  
'"6"�()0$"D, ?(:%>�$$9� ";". � <6"; !0$$9; ?�";�$D�6*D ?�(-
'�!%�0 )9>"*:�$"D h-"$!�/*0, ?(:%>�$$9= ��&%:F606 $0&9)0H6 
h1-"$!�/*(;. 

9.2.13.3. � �0+(6� [Sidiropoulos, et al., 2007] (?��!�:DH6*D *:�-
!%HE"� ;�6�"/": contemporary h-index, %>"69)0HE"= )&)�G�$-
$(� /(:">�*6)( '"6"�()0$"= *(C:0*$( )(&�0*6% ?%+:"/0'""; trend 
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h-index, %>"69)0HE"= )(&�0*6 '"6"�()0$"=. �0/J� !0�6*D (?��-
!�:�$"� )��*"" h-"$!�/*0 | "$!�/*0 hn, $(�;0:"&()0$$(C( ?( (+-
E�;% /(:">�*6)% ?%+:"/0'"= (normalized h-index): "**:�!()06�:F 
";��6 "$!�/* hn=h / Np, �*:" h "& �C( Np �0+(6 ?(:%>":" $� ;�$�� 
h '"6"�()0$"= /0J!0D, 0 (*60:F$9� (Np # h) �0+(6 ?(:%>":" $� 
+(:�� h '"6"�()0$"=.  

9.2.13.4. � �0+(6� [Anderson, et al., 2008] (?��!�:D�6*D "$!�/* 
hT (tapered h-index), %>"69)0HE"= )*� ?%+:"/0'"" 0)6(�0. �0**;0-
6�")0H6*D “!"0C�0;;9 �����” (0$C:. Ferrers diagram [Wikipedia]), 
D):DHE"�*D C�0I">�*/"; ?��!*60):�$"�; �0&+"�$"D '�:(C( >"*-
:0 () !0$$(; *:%>0� | �0&+"�$"D (+E�C( >"*:0 '"6"�()0$"= ?( 
?%+:"/0'"D;). �(/0&0$(, >6( h-"$!�/* 0**('""�%�6*D *( *6(�($(= 
“/)0!�060 �H�I"” (0$C:. Durfee square [Wikipedia]), $0"+(:FG�C( 
/)0!�060 !"0C�0;;9 �����. ��")(!D6*D �0**%J!�$"D ( 6(;, /0/ 
*:�!%�6 �0**60):D6F )�*0 6(>�/ !"0C�0;;9 " )9>"*:D6F �� (+E"= 
)�*, /(6(�9= (?��!�:D�6 "$!�/* hT. 

9.2.13.5. � �0+(6� [G¥golewski, Grzegorzewski, 2009] ?��!*60)-
:�$0 (+(+E�$$0D )��*"D h-"$!�/*0, ?��!(*60):DHE0D !(?(:$"-
6�:F$%H "$I(�;0'"H ( I(�;� I%$/'"" '"6"�()0$"= 0)6(�0  
(* 6DJ�:9; “#)(*6(;”, C:0!/0D, c “?"/0;"” " 6. !.) 

9.2.13.6. � �0+(6� [Bras-Amor%s, et al., 2011] (?��!�:D�6*D  
c-"$!�/*, /(6(�9= %>"69)0�6 /0>�*6)( '"6"�()0$"D ) 6��;"$0# 
*6�?�$" *(6�%!$">�*6)0 ;�J!% '"6"�%HE"; " '"6"�%�;9; 0)6(-
�0;". >�$9= ";��6 c-index, �0)$9= n, �*:" n "& N '"6"�()0$"= 
"*#(!D6 (6 0)6(�(), /(6(�9� ";�H6 /(::0+(�0'"($$%H !"*60$-
'"H, ?( ;�$FG�= ;���, �0)$%H n, 0 (*60:F$9� (N # n) '"6"�()0-
$"= "*#(!D6 (6 0)6(�(), ";�HE"# !"*60$'"H $� +(:FG� n. 
� ��&%:F606� $()9= "$!�/* %>"69)0�6 6(:F/( '"6"�()0$"D, /(6(-
�9� !(*606(>$( )0J$9 " ) /(6(�9# )0J$(*6F ?�(?(�'"($0:F$0 
!"*60$'"". 
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�:D 6(C( >6(+9 ?(;(>F >"606�:H (�"�$6"�()06F*D ) "&:(J�$-
$(; ;06��"0:�, ?�")�!�; /�06/%H 60+:"'% ;�6�"/ " "# (?��!�:�-
$"= (60+:. 9.4). 

������� 9.4 

h-"$!�/* " !�%C"� ;��9 ?�(!%/6")$(*6" $0%>$(= !�D6�:F$(*6"  

��+��)% �(����$���� / 7��0�$% 
h 

[Hirsch, 2005] 
>�$9= ";��6 "$!�/* h, �*:" h "& �C( Np 
?%+:"/0'"= ";��6, ?( ;�$FG�= ;���, h '"-
6"�()0$"= /0J!0D, 0 !�%C"� (Np-h) ?%+:"-

/0'"= ";�H6 $� +(:�� h '"6"�()0$"= /0J!0D 
g 

[Egghe, 2006a] 
	0"+(:FG�� >"*:( g ?%+:"/0'"= 60/(�, >6( 

)*� );�*6� ($" ?(:%>":" g2 ":" +(:�� '"6"-
�()0$"=  

A 
[Jin, et al., 2007] 

1 /  
j

jA h cit� �  

h(2) 
[Kosmulski, 2006b] 

�$!�/* h(2) %>�$(C( (?��!�:D�6*D /0/ $0"-
+(:FG�� $06%�0:F$(� >"*:(, 60/(� >6( /0J-
!0D "& h(2) $0"+(:�� '"6"�%�;9# ?%+:"/0'"= 

?(:%>":0 $� ;�$�� (h(2))2 '"6"�()0$"= 

hI 
�$!")"!%0:F$9= h-"$-
!�/* [Batista, et al., 
2006] 

Na(T) – (+E�� /(:">�*6)( 0)6(�() ) h ?%+-

:"/0'"D#; < Na > = Na(T) / h – *��!$�� /(-

:">�*6)( 0)6(�() $0 ?%+:"/0'"H; hI = h / 
 < Na > = h2 / Na(T)  

hn 
	(�;0:"&()0$$9=  

h-index [Sidiropoulos, et 
al., 2007] 

hn = h/Np 
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R 
[Jin, et al., 2007] 

j
jR cit� �  

AR 
[Jin, 2007] � �

j
j jAR cit a� �  

successive h-index 
[Schubert, 2007] 

�(*:�!()06�:F$(*6F %?(�D!(>�$$9# ?( %+9-
)0$"H h-"$!�/*() >:�$() C�%??9 (?��!�:D�6 
h-"$!�/* C�%??9 

hw 
[Egghe, Rousseau, 2008] 

�$!�/*, )&)�G�$$9= (6$(*"6�:F$( '"6"-

�()0$"= ) h-D!��, 
0

1

r

w i
i

h cit
�

� �  

hm 
(multi-authored) 
[Schreiber, 2008] 

�$!")"!%0:F$9= h-"$!�/*. �( )9>"*:�$"D 
"$!�/*0 �0$C" ?%+:"/0'"= "&;�$DH6*D * 
%>�6(; /(:">�*6)0 *(0)6(�()  

e 
[Zhang, 2009] � �2

j
j

e cit h� ��  

� (hbar) 
[Hirsch, 2010] 

>�$9= ";��6 "$!�/* �, �*:" � "& �C( ?%+-
:"/0'"= ?�"$0!:�J"6 �C( �-D!�%. �%+:"/0-
'"D ?�"$0!:�J"6 ¦-D!�% %>�$(C(, �*:" ";��6 
� � '"6"�()0$"=, " ?�"$0!:�J"6 h-D!�% /0-
J!(C( "& *(0)6(�() 

hg 
[Alonso, et al., 2010] 

hg h g� �  

p 
[Pr0thap, 2010] p= (C2/P)1/3 
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#$%!% 10. ��+��)� �%�&�3� @���%$�! 

� ) ?(?%C0D#–6( D C(�0&!( !:"$$��! 
�. �����. 38 ?(?%C0�), 1977 

� !0$$(= C:0)� �0**;06�")0H6*D ;�6�"/" $0%>$9# ?��"(-
!">�*/"# "&!0$"=, (*$()0$$9� $0 0$0:"&� '"6"�()0$"D " ?(;(-
C0HE"� �0$J"�()06F $0%>$9� J%�$0:9. ��" )9?(:$�$"" ?�('�-
!%�9 �0$J"�()0$"D *:�!%�6 %>"69)06F 60/J� '�$% J%�$0:0, <60 
"$I(�;0'"D !(*6%?$0, $0?�";��, $0 *0=6� [Journal Price].  

	�(+#(!";( *!�:06F )0J$%H (C()(�/%. “��(!%/6")$(*6FH” 
J%�$0:0 ?�"$D6( *>"606F >"*:( *606�=, (?%+:"/()0$$9# J%�$0-
:(; ) !0$$(= (+:0*6" "**:�!()0$"= &0 I"/*"�()0$$9= ?��"(! 
)��;�$" [Tsay, 2009]. �*:" ?�"$D6F, >6( )*� (?%+:"/()0$$9� *60-
6F" ";�H6 (!$% " 6% J� )��(D6$(*6F '"6"�()0$"D, 6( "& <6(C( 
!(:J$( )96�/06F, >6( >�; +(:FG� *606�= ?%+:"/%�6 J%�$0:, 6�; 
)9G� >0*6(60, * /(6(�(= !0$$9= J%�$0: +%!�6 '"6"�()06F*D. 
�:�!()06�:F$(, >0*6(60 '"6"�()0$"D J%�$0:0 $� 6(:F/( D):D�6*D 
I%$/'"�= $0%>$(= &$0>";(*6" (?%+:"/()0$$(C( ;06��"0:0, $( " 
&0)"*"6 (6 /(:">�*6)0 *606�=, /(6(�(� ($ ?%+:"/%�6. �( *%6", 
?�(!%/6")$(*6F J%�$0:0 D):D�6*D I0/6(�(;, (/0&9)0HE"; ):"D-
$"� $0 ?(!*>�6 '"6"�()0$"=. � �0+(6� [Magyar, 1974] ?�()�!�$( 
*�0)$�$"� I%$/'"" ?�(!%/6")$(*6" * &0/($(; ��<!I(�!0. 


>�)"!$(, >6( >"*:( '"6"�()0$"= J%�$0:0 ):"D�6 $0 *0; J%�-
$0:, ?(*/(:F/% J%�$0:, *(!��J0E"= >0*6( '"6"�%�;9� *606F", 
";��6 +(:�� G"�(/(� �0*?�(*6�0$�$"�. � *)(H (>���!F, *606F" "& 
J%�$0:0, ";�HE�C( +(:FG(� �0*?�(*6�0$�$"�, +%!%6 '"6"�()06F-
*D * +(:FG�= )��(D6$(*6FH. �:�!()06�:F$(, >0*6(60 '"6"�()0$"D 
J%�$0:0 (6�0J0�6 �C( '�$$(*6F [Garfield, 1972]. 
!$0/( ?�0/6">�-
*/" ) /0J!(= (+:0*6" "**:�!()0$"= *%E�*6)%H6 J%�$0:9, /(6(-
�9� '"6"�%H6*D ;�$�� >0*6(, $�*;(6�D $0 "# '�$$(*6F. �0/"; (+-
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�0&(;, $�(+#(!";( (>�$F 0//%�06$( !�:06F )9)(!9 $0 (*$()� 0$0-
:"&0 '"6"�()0$"=.  

10.1. 	0(%)+-7%)+�� �%�&��=� @���%$%  
�;?0/6-I0/6(� �0&�0+(60$ !:D "!�$6"I"/0'"" $0"+(:�� &$0-

>";9# J%�$0:() ) !0$$(= (+:0*6" "**:�!()0$"=. ���)9;" )0J-
$(*6F *(&!0$"D ?���>$D &$0>";9# J%�$0:() (*(&$0:" 0)6(�9 �0-
+(69 [Gross, Gross, 1927], /(6(�9� �0**;(6��:" ;�6�"/%, ) $0-
*6(DE�� )��;D $0&9)0�;%H ";?0/6-I0/6(�(;. 
$" +9:" &0"$6�-
��*()0$9 "!�$6"I"/0'"�= 6(C(, /0/"� ?��"(!">�*/"� $0%>$9� 
"&!0$"D $�(+#(!";9 ) +"+:"(6�/� "# /(::�!J0. � 1955 C. )9G:0 
�0+(60 [Garfield, 1955], ) /(6(�(= "&:(J�$ ?(!#(! / )9>"*:�$"H 
;�6�"/" “";?0/6-I0/6(� $0%>$9# J%�$0:()” (JIF), 0 ) 1963 C. | 
�0+(60 [Garfield, Sher, 1963], ) /(6(�(= ?��!*60):�$ "$!�/* $0%>-
$(C( '"6"�()0$"D. �!�" " ��&%:F6069 <6"# /:H>�)9# �0+(6 "*-
?(:F&%H6*D " ) $0*6(DE�� )��;D. JIF �J�C(!$( �0**>"69)0�6*D ?( 
�� J%�$0:(), "$!�/*"�()0$$9# “Thomson Reuters”. ��&%:F6069 
?%+:"/%H6*D $0 *0=6� WoS " ) (6>�60# ?( '"6"�()0$"H J%�$0-
:() | “Journal Citation Reports” (JCR). 

� (+E�; *:%>0� &$0>�$"� JIF !:D J%�$0:0 ?(:%>0�6*D ?%6�; 
!�:�$"D >"*:0 **9:(/, *!�:0$$9# $0 !(/%;�$69, (?%+:"/()0$$9� 
) J%�$0:� J &0 )��;D T, $0 >"*:( !(/%;�$6(), (?%+:"/()0$$9# &0 
)��;D T. �0/"; (+�0&(;, !:D (?��!�:�$"D 6(>$(C( &$0>�$"D JIF 
)0J$( &$06F, /0/"� **9:/" (6(>$��, **9:/" $0 /0/"� !(/%;�$69) 
)/:H>�$9 ) >"*:"6�:F JIF " /0/"� !(/%;�$69 (*606F", ?"*F;0 
" 6. ?.) %>"69)0H6*D ) &$0;�$06�:� <6(= !�(+". 

� ?��)(= I(�;%:"�()/� JIF [Gross, Gross, 1927] *0;('"6"�(-
)0$"� "*/:H>�$( "& 0$0:"&0, !:D 6(C( >6(+9 "&+�J06F ?���('�$/" 
(?%+:"/()0$$9# ;06��"0:(). � $0*6(DE�� )��;D !:D )9>"*:�$"D 
&$0>�$"D JIF ?�";�$D�6*D ;�6(!, ?��!:(J�$$9= ) �0+(6� 
[Garfield, Sher, 1963]. �6(6 ;�6(! %>"69)0�6 :H+9� '"6"�()0$"D, 
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6. �. /(:">�*6)( **9:(/ ) >"*:"6�:� D):D�6*D *%;;(= )*�# '"6"�(-
)0$"= " *0;('"6"�()0$"=, /(6(�9� ?(:%>0�6 J%�$0:. � 6( J� 
)��;D ) &$0;�$06�:� !�(+" ?�(*%;;"�()0$9 $� )*� !(/%;�$69, 
(?%+:"/()0$$9� ) J%�$0:�. 
6*%6*6)%H6, $0?�";��, ?"*F;0, /(-
:($/0 ��!0/6(�0, "$6��)FH, "$I(�;0'"D ( /($I���$'"D#, /($/%�-
*0# " $0C�0J!�$"D# – <6" !(/%;�$69 ) �0*>�6� JIF $� %>0*6)%H6. 
�0$$9= ;�6(! �0&:">$(C( ?(!*>�60 &$0>�$"= >"*:"6�:D " &$0;�-
$06�:D !�(+" JIF +9: " (*60�6*D (+��/6(; /�"6"/". �0/"; (+�0-
&(;, &$0>�$"� JIF )( ;$(C(; (�*:" $� ?(:$(*6FH) &0)"*"6 (6 "*-
#(!$9# !(/%;�$6() ) ��, ?( ;�60!0$$9; /(6(�9# )�!�6*D �0*>�6. 

10.1.1. ��������3; � ��%�����3; JIF. �()(�D6, >6( ?%+-
:"/0'"D A '"6"�%�6 ?%+:"/0'"H B, �*:" ) 6�/*6� A ";��6*D **9:-
/0 $0 B, /(6(�0D *(!��J"6*D ) *?"*/� :"6��06%�9 ":" ) ?(*6�0-
$">$(= *$(*/� ?%+:"/0'"" A. �()(�D6, >6( J%�$0: J '"6"�%�6 
J%�$0: I, �*:" *%E�*6)%�6 #(6D +9 (!$0 ?%+:"/0'"D "& J, /(6(�0D 
'"6"�%�6 #(6D +9 (!$% ?%+:"/0'"H "& I. 
+0 (?��!�:�$"D ?��!-
?(:0C0H6 $0:">"� $�/(6(�(C( )��;�$$(C( "$6��)0:0, ) /(6(�(; 
)9?(:$D�6*D '"6"�()0$"�. �%*6F Citj(Y1,Y2) | *%;;0�$(� >"*:( 
'"6"�()0$"= &0 C(! Y1, ?(:%>�$$(� )*�;" ?%+:"/0'"D;" J%�$0:0 
J, )9G�!G";" ) C(!% Y2. �0**;06�")0H6*D 6(:F/( J%�$0:9, )#(-
!DE"� ) ��, $0 ;0**")0# /(6(�(= )9>"*:D�6*D JIF. �%*6F 
PubJ(Y) | *%;;0�$(� >"*:( ?%+:"/0'"=, )9G�!G"# ) J%�$0:� J ) 
C(!% Y. �0;�6";, >6( 6��;"$ “?%+:"/0'"D” 6��+%�6 %6(>$�$"D, 
/(6(�(� ;(J$( $0=6" ) �0+(6� [�"*:D/(), 2005]. 

�:0**">�*/"= (*"$#�($$9=) !)%#:�6$"= ";?0/6-I0/6(� 2JIF 
(�"*. 10.1) J%�$0:0 J ) C(!% Y (?��!�:D�6*D !�(+FH: 

[Citj(Y, Y-1) + Citj(Y, Y-2)] / [Pubj(Y-1) + Pubj(Y-2)], 

C!� >"*:"6�:F – *%;;0 **9:(/, ?(D)")G"#*D ) ;0**")� J%�$0:() 
&0 C(! Y, $0 ?%+:"/0'"" J%�$0:0 J, )9G�!G"� ) C(!0# 1Y �  " 
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2Y � ; &$0;�$06�:F | *%;;0�$(� >"*:( ?%+:"/0'"=, )9G�!G"# ) 
J%�$0:� J &0 C(!9 1Y �  " 2Y � .  


/$(; ?%+:"/0'"" +%!�; $0&9)06F ?��"(! )��;�$" T=[Y1, Y2, 
…,Yk] ('�:(� >"*:( :�6), &0 /(6(�9= *(+"�0H6*D '"6"�()0$"D $0 
?%+:"/0'"" J%�$0:0 J. 
/$(; '"6"�%�;(*6" +%!�; $0&9)06F ?�-
�"(! )��;�$" T=[Y1, Y2, …,Yn], / /(6(�(;% (6$(*D6*D '"6"�%�-
;9� ?%+:"/0'"" J%�$0:0 J. �:D ;�6�"/" 2JIF �0&;��9 (/($ *(-
*60):DH6 k=1, n=2.  

�D6":�6$"= ";?0/6-I0/6(� J%�$0:0 (5JIF) )9>"*:D�6*D ?( 
0$0:(C">$(= *#�;�. �:D ;�6�"/" 5JIF �0&;��9 (/($ *(*60):DH6 
k=1, n=5. 

�"0#�($$9= ";?0/6-I0/6(� (DJIF) J%�$0:0 J ) C(!% Y (?��!�-
:D�6*D !�(+FH 

[Citj(Y+1, Y) + Citj(Y+2, Y)] / Pubj(Y), 

��������

��������
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C!� >"*:"6�:F – *%;;0 **9:(/ $0 )9G�!G"� ) C(!% Y ?%+:"/0'"" 
J%�$0:0 J, ?(D)")G"#*D ) ;0**")� J%�$0:() &0 C(!9 Y+2 " Y+1; 
&$0;�$06�:F – >"*:( ?%+:"/0'"=, )9G�!G"# ) J%�$0:� J ) C(!% Y. 
� (6:">"� (6 *"$#�($$(C( !"0#�($$9= ";?0/6-I0/6(� %>"69)0�6 
'"6"�()0$"D, /(6(�9� ?(:%>0H6 ?%+:"/0'"" J%�$0:0, )9G�!G"� 
) I"/*"�()0$$(; C(!%. �:D ;�6�"/" DJIF �0&;��9 (/($ *(*60)-
:DH6 k=2, n=1. 

10.1.2. �/*�@����� JIF. �$0>�$"D JIF !:D J%�$0:() ;(C%6 &$0-
>"6�:F$( �0&:">06F*D ) &0)"*";(*6" (6 (+:0*6�= "**:�!()0$"=. 
	0?�";��, J%�$0:9 ) (+:0*6" +"(;�!"'"$9 ";�H6 )9*(/"� 
%�()$" '"6"�()0$"D, 0 *:�!()06�:F$(, )9*(/"� &$0>�$"D JIF. 
� ?�(6")(?(:(J$(*6F <6(;% $0"+(:�� ?�"&$0$$9� ;06�;06">�-
*/"� J%�$0:9 ";�H6 $"&/"� JIF )*:�!*6)"� ;0:(= */:($$(*6" / 
'"6"�()0$"H ) <6(= $0%>$(= !"*'"?:"$� [Archamblaut, Lariviere, 
2009]. �0/"; (+�0&(;, ?�D;(� *�0)$�$"� JIF ;(J�6 ?(*60)"6F ) 
$�)9C(!$(� ?(:(J�$"� *�0)$")0�;9� !"*'"?:"$9. 
!$0/( * ?(-
;(EFH JIF ;(J$( "!�$6"I"'"�()06F J%�$0:9, (/0&9)0)G"� 
*":F$(� )(&!�=*6)"� $0 (+:0*6F "**:�!()0$"= ) 6�>�$"� I"/*"�(-
)0$$(C( ?��"(!0 )��;�$". 

�()��;�$$0D /�"6"/0 JIF $0?�0):�$0 $0 (?��!�:�$"� �0&;��() 
(/($ '"6"�%�;(*6" " ?%+:"/0'"". � �0+(6� [Moed, et al., 1998] 
)9*/0&0$( ;$�$"�, >6( !)%#C(!">$(� (/$( '"6"�%�;(*6" "*/0J0�6 
&$0>�$"� JIF !0J� ?�" *�0)$�$"" J%�$0:(), ?�"$0!:�J0E"# (!-
$(= (+:0*6" "**:�!()0$"= [Glanzel, Schoepfin, 1995]. �)6(�9 !0$-
$(= �0+(69 0�C%;�$6"�()0$$( %6)��J!0H6, >6( )(&�0*6, ?�" /(-
6(�(; JIF !(*6"C0�6 *)(�C( $0")9*G�C( &$0>�$"D, $� (+D&06�:F$( 
�0)�$ !)%; C(!0; ?(*:� ?%+:"/0'"". 

� $0*6(DE�� )��;D $0 ?�0/6"/� JIF ?�";�$D�6*D /0/ ;"$";%; 
) !)%# *:%>0D#. �(-?��)9#, +"+:"(6�/" "*?(:F&%H6 <6% ;�6�"/% 
?�" I(�;"�()0$"" ?(!?"*/" $0 $0%>$%H ?��"(!"/%. �(-)6(�9#, 
$0 &$0>�$"� JIF (�"�$6"�%H6*D 0)6(�9, ?�"$";0D ��G�$"D ( 6(;, 
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) /0/(= J%�$0: ?��!*60)"6F *)(" �0+(69. ��=*6)%�6 (+E�� ?�0-
)":(: J%�$0:9 * )9*(/"; &$0>�$"�; ";?0/6-I0/6(�0 �0**;06�"-
)0H6*D /0/ $0"+(:�� ?��*6"J$9�. 

�)6(� �0+(69 [Kutateladze, 2009] )9*/0&9)0�6*D ?�(6") &0;�$9 
;�#0$"&;0 </*?��6$9# *%J!�$"= *"*6�;(= >"*:()9# "$!"/06(-
�(). 
$ ?�")(!"6 (+E%H *#�;% !:D )9>"*:�$"D !)%#:�6$"# " ?D-
6":�6$"# JIF " *�0)$")0�6 I(�;0:F$9� ?(/0&06�:" ;06�;06">�-
*/"# J%�$0:(). �0:�� '"6"�%�6*D <60 �0+(60. 

�:D �(**"=*/(= ;06�;06"/" ";�H6 &$0>�$"D *:�!%HE"� ;�6-
�"/". MCQ – ?(/0&06�:F '"6"�()0$"D “�;��"/0$*/(C( ;06�;06"-
>�*/(C( (+E�*6)0”, (*$()0$$9= $0 �� J%�$0:0 “Mathematical 
Reviews”; JIF – *"$#�($$9= ";?0/6-I0/6(� /(�?(�0'"" “Thomson 
Reuters”; ��	� – �(**"=*/"= "$!�/* $0%>$(C( '"6"�()0$"D $0 
�� “	0%>$(= <:�/6�($$(= +"+:"(6�/"”; MNRU – ";?0/6-I0/6(� 
“
+E��(**"=*/(C( ;06�;06">�*/(C( ?(�60:0 Math-Net.Ru” $0 
*(+*6)�$$(= +0&�.  

�%*6F QN,k | >"*:( **9:(/ ) C(!% N $0 �0+(69, (?%+:"/()0$-
$9� ) �0**;06�")0�;(; J%�$0:� ) C(!% N-k, PN | >"*:( �0+(6, 
(?%+:"/()0$$9# <6"; J%�$0:(; &0 )�*F C(! N. � <6"# (+(&$0>�-
$"D# )�:">"$0 MCQN  &0 C(! N )9>"*:D�6*D ?( I(�;%:� 

MCQN = [QN,1 + QN,2 +…+QN,5] / [PN-1 +PN-2 +…+PN-5 ]. 
�;?0/6-I0/6(�9 JIF " MNRU ) C(!% N (+(&$0>"; >���& JIFN " 

MNRUN *((6)�6*6)�$$(. �(C!0 ?( (?��!�:�$"H ";��; 

JIFN = MNRUN = [QN,1 + QN,2] / [PN-1 +PN-2 ]. 
�60/, ?(/0&06�:" MCQ, JIF " MNRU )9>"*:DH6*D ?( (!$(= 

*#�;�, $( ?�" �0&$(= C:%+"$� %>�60 !0$$9#. �0J$( (6;�6"6F, >6( 
6�" ?(/0&06�:D )9>"*:DH6*D $0 �0&$9#, #(6D " ?���*�/0HE"#*D, 
+0&0# !0$$9#. ��('�!%�0 )9>"*:�$"D "$!�/*0 Z@7[ $�"&)�*6$0. 

�0:�� 0)6(� ?�()(!"6 *�0)$�$"� MCQ, JIF " MNRU !:D C�%?? 
(6�>�*6)�$$9# " &0�%+�J$9# ;06�;06">�*/"# J%�$0:() " !�:0�6 
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$�%6�G"6�:F$9= )9)(!: “…)9G�?�")�!�$$9� ?(/0&06�:", )&D69� 
&0 /($/��6$9= C(!, #0�0/6��"&%H6, ?��J!� )*�C(, *0;" �� " :"GF 
) $�+(:FG(= >0*6" $�/(6(�9� I�$(;�$9 ��0:F$(C( I%$/'"($"�(-
)0$"D $0%/"”. 

10.1.3. 	���)* �(��%+�!��*+� IMI. IMI (immediacy index) 
J%�$0:0 J ) C(!% Y (?��!�:D�6*D !�(+FH  

Citj(Y, Y) / Pubj(Y). 

�!�*F >"*:"6�:F – >"*:( **9:(/, ?(:%>�$$9# ) C(!% Y $0 ?%+:"-
/0'"" J%�$0:0 J, )9G�!G"� ) <6(; J� C(!%; &$0;�$06�:F – *%;-
;0�$(� >"*:( ?%+:"/0'"=, )9G�!G"# ) J%�$0:� J ) C(!% Y.  

�$0>�$"� IMI %/0&9)0�6 $0 6(, /0/ +9*6�( *(!��J0$"� !0$$(C( 
J%�$0:0 +9:( (6;�>�$( (6. �. /0/ +9*6�( $0 *606F", (?%+:"/()0$-
$9� ) J%�$0:�, $0>0:" **9:06F*D !�%C"� 0)6(�9) " /0/ )9*(/( 
+9:( ('�$�$( *?�'"0:"*60;" ) !0$$(= (+:0*6" "**:�!()0$"= 
[Davarpanah, Aslekia, 2008]. �:�!%�6 (6;�6"6F, >6( <6(6 ?(/0&06�:F 
;(J�6 +96F ?(!)��J�$ "*/0J�$"D;. 	0?�";��, +(:�� )��(D6$(, 
>6( *606FD, (?%+:"/()0$$0D ) $0>0:� C(!0, +%!�6 '"6"�()06F*D 
+(:FG�� >"*:( �0& ) 6�>�$"� <6(C( C(!0, $�J�:" *606FD, (?%+:"/(-
)0$$0D ) /($'� 6(C( J� C(!0. 
>�)"!$(, >6( <6( +%!�6 ):"D6F $0 
?(/0&06�:F (?��06")$(*6" J%�$0:0, ) /(6(�(; (?%+:"/()0$9 *60-
6F". �0$$(� �0**%J!�$"� ?�";�$";( / J%�$0:0;, )9#(!DE"; ) 
*)�6 �J�;�*D>$( " �J�/)0�60:F$(. ��%C"; I0/6(�(;, /(6(�9= 
!(:J�$ %>"69)06F*D, D):D�6*D “�0&;��” J%�$0:0 ) *;9*:� /(:"-
>�*6)0 *606�=, ?%+:"/%�;9# ) 6�>�$"� C(!0. 	�+(:FG"� J%�$0:9 
) <6(; (6$(G�$"" ";�H6 ?��";%E�*6)(, 60/ /0/ &$0;�$06�:F ) 
I(�;%:� ((+E�� /(:">�*6)( *606�=) +%!�6 ;�$FG�, >6( ;(J�6 ?(-
):"D6F $0 ?(/0&06�:F. � !�%C(= *6(�($9, /�%?$9� J%�$0:9 (/(6(-
�9� ";�H6 $�+:0C(?�"D6$9� %*:()"D ?( &$0;�$06�:H ) I(�;%:�) 
?%+:"/%H6 +(:FG(� /(:">�*6)( *606�= " ?(<6(;% ";�H6 +(:FG%H 
)��(D6$(*6F '"6"�()0$"D. 	�*;(6�D $0 6( >6( "$!�/* (?��06")$(-
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*6" "*?(:F&%�6*D !(*606(>$( G"�(/( !:D ('�$/" $�?(*��!*6)�$-
$(C( )(&!�=*6)"D J%�$0:0, ($ &0)"*"6 (6 (+:0*6" $0%>$9# "**:�-
!()0$"=, / /(6(�(= ?�"$0!:�J"6 J%�$0:, %�()$D *0;('"6"�()0-
$"D J%�$0:0 " D&9/0, $0 /(6(�(; $0?"*0$9 *606F". 

10.1.4. ��$�!��% (�����% ��+���!%��' � *%0���+���!%���. 
�0**;06�")0H6*D ;�6�"/", (6�0J0HE"� C(!9 ?%+:"/0'"" **9:(/. 
��6�"/0 CitIn (cited half-life) (?��!�:D�6 !(:C()��;�$$%H '�$-
$(*6F *606�=, (?%+:"/()0$$9# J%�$0:(;. 
$0 )9>"*:D�6*D ?( 
;�!"0$� “)(&�0*60” **9:(/ (C(!, ) /(6(�(; +9:0 *!�:0$0 **9:/0), 
?(:%>�$$9# $0 *606F" J%�$0:0, (?%+:"/()0$$(C( ) "&%>0�;(; 
C(!%, " (&$0>0�6 /(:">�*6)( :�6 ()(&;(J$(, $�?(:$9#), ?( ?�(G�-
*6)"" /(6(�9# J%�$0:(; +9:( ?(:%>�$( 50 % (+E�C( /(:">�*6)0 
**9:(/. ��6�"/0 CitOut (citing half-life) (?��!�:D�6 '�$$(*6F *60-
6�=, $0 /(6(�9� **9:0H6*D 0)6(�9 J%�$0:0. �60 ;�6�"/0 60/J� 
)9>"*:D�6*D ?( ;�!"0$� “)(&�0*60” **9:(/, *!�:0$$9# ) *606FD# 
J%�$0:0, (?%+:"/()0$$(C( ) "&%>0�;(; C(!%. 
+� ;�6�"/" )9-
>"*:DH6*D ?( �� WoK, /0/ ?�0)":(, $� �0$��, >�; >���& 10 :�6 
?(*:� )9#(!0 J%�$0:0 ) *)�6. 

�(:()"$0 ?��"(!0 '"6"�()0$"D #0�0/6��"&%�6 ?�('�** *60��-
$"D ?%+:"/0'"=. �0/ (+�D*$D�6 0)6(� �0+(69 [Moed, et al., 1998], 
<6(6 ?�('�** ;(J$( �0**;06�")06F /0/ /(;+"$0'"H !)%# ?�('�*-
*(): *(&��)0$"D " *?0!0. � C(!9 ?(*:� ?%+:"/0'"" *606F" /(:">�-
*6)( *!�:0$$9# $0 $�� **9:(/ +%!�6 )(&�0*606F !( !(*6"J�$"D 
;0/*";0:F$(C( %�()$D '"6"�()0$"D. �0 <6(= I0&(= *(&��)0$"D 
&06�; ?(*:�!%�6 %;�$FG�$"� >"*:0 *!�:0$$9# **9:(/, /(6(�(� 
?��!*60):D�6 *(+(= *?0!.  

��0/6">�*/0D &$0>";(*6F ;�6�"/ CitIn " CitOut (+*%J!0:0*F ) 
�0+(6� [Ladwig, Sommese, 2005], 0)6(�9 /(6(�(= *>"60H6, >6( 
!0$$9� ?(/0&06�:" ;(C%6 +96F ?(:�&$9 ) ?�('�**� %?�0):�$"D 
/(::�/'"D;" J%�$0:() " *(&!0$"D 0�#")0. 
$" �0&�0+(60:" *60-
6"*6">�*/%H ;(!�:F, (*$()0$$%H $0 ?(:%?��"(!� '"6"�()0$"D 
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J%�$0:() !:D %?�0):�$"D ?(!?"*/(= $0 ($:0=$()%H ?��"(!"/% ) 
%$")��*"6�6*/"# +"+:"(6�/0#. 

�0;('"6"�()0$"� >0*6( *(*60):D�6 &$0>"6�:F$%H !(:H **9:(/ 
$0 J%�$0:. �( ('�$/0; “Thomson Reuters” (1994), ?�"+:"&"6�:F$( 
13 % (+E�C( /(:">�*6)0 **9:(/ $0 J%�$0: ?��!*60):DH6 *(+(= 
**9:/" J%�$0:0 $0 *�+D. �(6 I0/6, >6( J%�$0: '"6"�%�6 *0;(C( 
*�+D, (/0&9)0�6 ?�D;(� ):"D$"� $0 &$0>�$"� �C( JIF, ?(<6(;%  
0/6")$( (+*%J!0�6*D, )/:H>06F :" *0;('"6"�()0$"� ) �0*>�6 JIF 
J%�$0:0.  

�()�!�$"� *0;('"6"�()0$"D +9:( " (*60�6*D ?��!;�6(; "*-
*:�!()0$"=. � �0+(6� [Biglu, 2008] ?�()�!�$ 0$0:"& *0;('"6"�(-
)0$"= 500 J%�$0:(), )9+�0$$9# *:%>0=$9; (+�0&(; &0 ?��"(! * 
2000 ?( 2005 CC. *60$():�$(, >6( ) 6�>�$"� <6(C( ?��"(!0 /(:"-
>�*6)( *0;('"6"�()0$"=, /0/ " (+E�� /(:">�*6)( **9:(/, )(&�0*-
60:(. �0/J� +9:( (+$0�%J�$( �0&:">"� ;�J!% J%�$0:0;" )9*(-
/(C( ":" $"&/(C( �0$C0 () 6��;"$0# /(:">�*6)0 **9:(/ $0 $"#). 
� !0$$(= )9+(�/� J%�$0:9 )9*(/(C( �0$C0 ";�:" $"&/"= %�()�$F 
*0;('"6"�()0$"D (~2 %), 6(C!0 /0/ % J%�$0:() $"&/(C( �0$C0 %�(-
)�$F *0;('"6"�()0$"D +9: )9*(/"; (~17 %). 

�(�%!)%. �)0$6":F ) ;06�;06">�*/(= *606"*6"/� | 60/(� >"*:(, 
>6( &0!0$$0D *:%>0=$0D )�:">"$0 � $� ?��)9G0�6 �C( * I"/*"�()0$-
$(= )��(D6$(*6FH.  (!$(;��$(C( �0*?��!�:�$"D ;�!"0$(= $0&9)0-
�6*D /)0$6":F %�()$D 0,5. �0/"; (+�0&(;, ;�!"0$(= m D):D�6*D 60/(� 
>"*:(, >6( P{� < m}= 0,5 ":" P{� � m}= 0,5. ��!"0$0 (?��!�:D-
�6 )(&;(J$(� &$0>�$"�, /(6(�(� !�:"6 �0$J"�()0$$%H *()(/%?$(*6F 
!0$$9# ($0?�";��, ��&%:F606() "&;���$"=) $0 !)� �0)$9� >0*6": 
50 % “$"J$"#” �!"$"' �D!0 !0$$9# +%!%6 ";�6F &$0>�$"� ?�"&$0/0 
$� +(:��, >�; ;�!"0$0, 0 “)��#$"�” 50 % | &$0>�$"D ?�"&$0/0 $� ;�-
$��, >�; ;�!"0$0. ��!"0$0 *(C:0*%�6*D * "$6%"6")$9; ?($";0$"�; 
“*��!$�C(” " ;(J�6 +96F "*?(:F&()0$0 !:D '�$6�"�()0$"D �0*?��!�-
:�$"D. ��!"0$0 �(+0*6$0, ?(<6(;% �� "*?(:F&()0$"� ?��!?(>6"6�:F-
$( !:D �0*?��!�:�$"= * 60/ $0&9)0�;9;" “6DJ�:9;" #)(*60;"”. 
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10.2. ��+��)% Eigenfactor  
��6�"/0 Eigenfactor (EF), ))�!�$$0D ) �0+(6� [Bergstrom, 2007], 

(*$()0$0 $0 )9>"*:�$"" “)&)�G�$$9#” '"6"�()0$"=, /(6(�9� (?-
��!�:DH6 ):"D$"� J%�$0:0 J $0 !�%C"� J%�$0:9. 	()9= ;�6(! 
?(!*>�60 '"6"�()0$"= +9: ?��!:(J�$ !:D "*?�0):�$"D $�!(>�60 
JIF, *)D&0$$(C( * $�)(&;(J$(*6FH %>�60 ?��*6"J0 '"6"�%HE"# 
J%�$0:(). 

��6�"/0 EF �0$J"�%�6 J%�$0:9 !:D (?��!�:�$"D $0"+(:�� 
):"D6�:F$9#, 6. �. J%�$0:(), $0 /(6(�9� !�:0�6*D &$0>"6�:F$(� 
>"*:( **9:(/. 
$0 (*$()0$0 $0 ?��!?(*9:/�, >6( (!$0 '"6060, ?(-
*6%?")G0D "& )9*(/(?�(I�**"($0:F$(C( J%�$0:0, ;(J�6 +96F 
+(:�� '�$$(=, $�J�:" $�*/(:F/( '"606 "& )6(�(*6�?�$$9# J%�$0-
:(). �6(6 I0/6 D):D�6*D (>�$F )0J$9;, ?(*/(:F/% !�%C"� ;�6(!9 
0$0:"&0, (*$()0$$9� $0 '"6"�()0$"D#, $� %>"69)0H6 6(, (6/%!0 
'"6"�()0$"D ?(:%>�$9. �"6060 "& (+&(�$(= *606F", *(!��J0E�= 
+(:FG(� /(:">�*6)( **9:(/, +%!�6 ('�$�$0 $"J�, >�; '"6060 "& 
"**:�!()06�:F*/(= *606F", /(6(�0D '"6"�%�6 6(:F/( 6� �0+(69, 
/(6(�9� (6$(*D6*D / �� *(!��J0$"H [Bergstrom, 2007]. �"6060 '"-
606� �(&$F! 

��6�"/0 EF (*$()0$0 $0 ?�(*6(= ;(!�:" >6�$"D $0%>$(= :"6�-
�06%�9, ) /(6(�(= >"606�:" *:�!%H6 ?( '�?(>/� **9:(/, ?���;�-
E0D*F (6 (!$(= *606F" / !�%C(= " /0/ *:�!*6)"� (6 (!$(C( J%�$0-
:0 / !�%C(;%. �0/ (+�0&%�6*D C�0I *606�= " *((6)�6*6)�$$( J%�-
$0:(). �:C(�"6; )9>"*:�$"D &$0>�$"D EF "*?(:F&%�6 *6�%/6%�% 
C�0I0 !:D ('�$/" )0J$(*6" /0J!(C( J%�$0:0. >"69)0�6*D ?D6"-
:�6$"= ?��"(! 0/6")$(*6" '"6"�()0$"D, *0;('"6"�()0$"D "*/:H-
>0H6*D.  

��6�"/0 EF (6�0J0�6 ):"D$"� �0**;06�")0�;(C( J%�$0:0 $0 
$0%>$%H ?��"(!"/% ?%6�; (?��!�:�$"D >0*6(69 �C( "*?(:F&()0-
$"D. ��%+( C()(�D, EF J%�$0:0 J ) C(!% X (?��!�:D�6*D ) )"!� 
?�('�$6$(C( (6$(G�$"D *%;;9 “)&)�G�$$9#” '"6"�()0$"=, ?(-
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:%>�$$9# )*�;" *606FD;" J%�$0:0 &0 �0**;06�")0�;9= C(!, / 
*%;;� “)&)�G�$$9#” '"6"�()0$"=, ?(:%>�$$9# &0 ?��!9!%E"� 
?D6F :�6 *606FD;" )*�# J%�$0:(), ?�("$!�/*"�()0$$9# ) !0$$(= 
��. 
>�)"!$(, >6( (+��; J%�$0:0 " >"*:( *606�= ):"DH6 $0 <6% 
;��%, ?(*/(:F/% /�%?$9� J%�$0:9 +%!%6 ";�6F +(:FG� '"6"�(-
)0$"=. �6(6 <II�/6 %>"69)0�6*D ?%6�; ;0*G60+"�()0$"D. 

��6�"/0 EF )/:H>�$0 ) (6>�69 “Thomson Reuters” ?( '"6"�(-
)0$"H J%�$0:() " !(*6%?$0 $0>"$0D * 2007 C. �$0>�$"� EF !:D 
/($/��6$(C( J%�$0:0 ;(J$( ?(:%>"6F $0 *0=6� http://www. 
eigenfactor.org. 

10.2.1. �3&�*$���� EF. 	"J� ?�")�!�$0 (+E0D *#�;0 )9>"*-
:�$"D EF, /(6(�0D "*?(:F&%�6*D “Thompson Reuters” ?�"+:"&"-
6�:F$( !:D 8000 (*$()$9# J%�$0:(). �:0)$9; +:(/(; ) <6(= *#�-
;� D):D�6*D )9>"*:�$"� )�*()9# /(<II"'"�$6() (*;. [Eigen-
factor]). �*#(!$9� !0$$9� ( '"6"�()0$"" "&):�/0H6*D "& JCR. 
�&:(J�$"� )�!�6*D *(C:0*$( �0+(6� [Franceschet, 2010]. 

�0I"/*"�%�; C(! ?�()�!�$"D "&;���$"D y. �%*6F � = (�i,j) | 
;06�"'0 )&0";$(C( '"6"�()0$"D J%�$0:(), ) /(6(�(= �ij – >"*:( 
'"6"�()0$"= "& *606F", (?%+:"/()0$$(= ) J%�$0:� i &0 C(! y, $0 
*606F", (?%+:"/()0$$9� ) J%�$0:� j ) 6�>�$"� I"/*"�()0$$(C( 
"$6��)0:0 )��;�$" Y, *(*6(DE�C( "& ?D6" ?��!9!%E"# :�6, 6. �. Y 
= {(y#1), (y#2),…, (y#5)}. �0/"; (+�0&(;, *6�(/0 i ;06�"'9 
� ?��!*60):D�6 '"6"�()0$"D J%�$0:(; i (*60:F$9# J%�$0:(), 0 
*6(:+�' j *(!��J"6 '"6"�()0$"D J%�$0:0 j (*60:F$9;" J%�$0:0-
;". �0;('"6"�()0$"� J%�$0:() "*/:H>0�6*D, >6(+9 $� ?()9G06F 
��=6"$C 6�# J%�$0:(), C!� <6(6 I0/6 +9: &0;�>�$. �:D <6(C( ?(-
:(J"; �ij = 0 !:D )*�# j = i.  

�06�"'% � ;(J$( ?��!*60)"6F ) )"!� *�6" '"6"�()0$"D, ) /(-
6(�(= %&:9 ?��!*60):DH6 *(+(= J%�$0:9 " ";��6*D ��+�( (6 %&:0 
i / %&:% j * )�*(; �ij 6(C!0 " 6(:F/( 6(C!0, /(C!0 �ij > 0. 
>�)"!$(, 
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>6( ) <6(= *�6" ;(J�6 *%E�*6)()06F %&�: (J%�$0:) i, /(6(�9= $� 
'"6"�%�6 $"/0/"� !�%C"� J%�$0:9. �:�!()06�:F$(, �*:" i # “?(-
)"*G"=” %&�:, 6( % i $�6 "*#(!DE"# ��+��, " i-D *6�(/0 ;06�"'9 
'"6"�()0$"D ";��6 )*� <:�;�$69, �0)$9� 0.  

�0:�� ;06�"'0 '"6"�()0$"D � ?��(+�0&%�6*D ) $(�;"�()0$$%H 
;06�"'% 7 = (hij), ) /(6(�(= )*� *6�(/", $� (6)�>0HE"� “?()"*-
G";” %&:0;, $(�;"�()0$9 $0 *%;;% *6�(/": 

.ij ij ij
j

h � �� �  

�%*6F )�/6(�-*6�(/0 � 60/(=, >6( ai > 0 ?��!*60):D�6 *(+(= 
>"*:( *606�=, (?%+:"/()0$$9# ) J%�$0:� i &0 "$6��)0: Y, !�:�$-
$(� $0 (+E�� >"*:( *606�=, (?%+:"/()0$$9# &0 ?��"(! Y )*�;" 
J%�$0:0;". �:�!%�6 (6;�6"6F, >6( ¨ i ai =1. ���(+�0&%�; ;06�"'% 
7 ) ;06�"'% H', ) /(6(�(= )*� *6�(/", (6)�>0HE"� “?()"*G";” 
%&:0;, &0;�$�$9 )�/6(�(; �. �( ?(*6�(�$"H ;06�"'0 H' D):D�6*D 
*6(#0*6">�*/(=. 


?��!�:"; $()%H *6(#0*6">�*/%H ;06�"'% Z *:�!%HE"; (+-
�0&(;: 

' (1 )P H A� �  �� . 

�!�*F ;06�"'0 � *(*6("6 "& (!"$0/()9# *6�(/ �, 0 &$0>�$"� ?0�0-
;�6�0 5 ) *((6)�6*6)"" * 0:C(�"6;(; Google PageRank [Brin, Page, 
1998] ?(:(J�$( �0)$9; 0,85. �%*6F � – :�)9= *(+*6)�$$9= )�/6(� 
Z, 60/(= >6( � = �Z. �(*/(:F/% ;06�"'0 P D):D�6*D $�?�")(!"-
;(=, 6( ?( 6�(��;� ����($0-��(+�$"%*0 [�0$6;0#��, 1967, *. 354] 
60/(= )�/6(� *%E�*6)%�6 " D):D�6*D �!"$*6)�$$9;.  

�(�%!)%. �:D )9>"*:�$"D *(+*6)�$$(C( )�/6(�0 ;06�"'9, /0/ 
?�0)":(, 6��+%�6*D ;$(C(/�06$( ?()6(�D6F %;$(J�$"� ?:(6$9# ;06-
�"', >6( ?�")(!"6 / &$0>"6�:F$9; )9>"*:"6�:F$9; &06�060;. �9-
>"*:"6F *(+*6)�$$9= )�/6(� ;06�"'9 P ;(J$(, $0?�";��, * ?(;(-
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EFH *6�?�$$(C( ;�6(!0 [�"**0$�'/", 1988, *. 245], /(6(�9= !0�6 
!(*606(>$( 6(>$9� ��&%:F6069 ?�" ��G�$"" &0!0> * �0&�DJ�$$9;" 
;06�"'0;" +(:FG(C( �0&;��0. �0C "6��0'"" ";��6 )"! 

( 1) ( ) ( ) (1 )k k kf Hf df a 4 5� �  �  ��6 7 , 

C!� d – *6�(/()9= )�/6(�, (6�0J0HE"= “?()"*G"�” *6(:+'9: di = 1, 
�*:" J%�$0: $"/(C( $� '"6"�%�6, di = 0, �*:" ";�H6*D '"6"�()0$"D. 
� /0>�*6)� f (0) +���6*D *6(:+�', /0J!9= <:�;�$6 /(6(�(C( �0)�$ 1/n, 
C!� n – �0&;��$(*6F ;06�"'9. �6��0'"($$9= ?�('�** )9>"*:�$"D 
*#(!"6*D / ;0/*";0:F$(;% *(+*6)�$$(;% )�/6(�% P. �(*:� /0J!(= 

(?��0'"" )9>"*:D�6*D � � � �1k kf f8 � � . �*:" ª < e, 6( f ~ f (k+1) 
*>"60�6*D *(+*6)�$$9; )�/6(�(; �. 
+9>$( 6��+%�6*D $� +(:�� 100 
"6��0'"= !:D e =0,00001. �0**%J!�$"D ?�")�!�$9 !:D ?�0)(C( *(+-
*6)�$$(C( )�/6(�0. 

��/6(� �, $0&9)0�;9= “)�/6(�(; ):"D$"D”, *(!��J"6 ('�$/", 
"*?(:F&%�;9� !:D (?��!�:�$"D )�*() '"6"�()0$"D;, *(!��J0-
E";*D ) ;06�"'� 7. ��/6(� r ;�6�"/" EF )9>"*:D�6*D ?( I(�;%-
:� r = �H, 6. �. )&)�G�$$9� '"6"�()0$"D !:D J%�$0:0 j (?��!�:D-
H6*D ) )"!� 

 .j i ij
i

r h� ��  

�$0>�$"D $(�;"�%H6*D, 60/ >6( EFj – <6( ?�('�$6 (6 )*�# )&)�-
G�$$9# '"6"�()0$"=, 6. �. EFj (?��!�:D�6*D *:�!%HE"; (+�0&(;: 

  100j j j
j

EF r r� � � . 

��6�"/0 EF D):D�6*D ;�6�"/(=, &0)"*";(= (6 �0&;��0 J%�$0-
:0: ?�" �0)$9# %*:()"D# “+(:FG"�” J%�$0:9 ";�H6 +(:�� )9*(-
/"� &$0>�$"D EF, ?(*/(:F/% ) $"# +(:FG� *606�=, " ?(<6(;% ;(J-
$( (J"!06F, >6( ($" '"6"�%H6*D >0E�.  

10.2.2. ��+��)% AI. ��6�"/0 Article Influence (!0:�� AI) (?��-
!�:�$0 ) �0+(6� [Bergstrom, West, 2008] $0 (*$()� ;�6�"/" EF. 

$0 ('�$")0�6 )0J$(*6F *606F" ) *((6)�6*6)"" * J%�$0:(;, ) /(-
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6(�(; 60 (?%+:"/()0$0. �0;�6";, >6( ) !0$$(; *:%>0� �0&;�� 
J%�$0:0 $� ";��6 &$0>�$"D. AI "*?(:F&%�6 *6�%/6%�% )*�C( C�0I0 
'"6"�()0$"D !:D ('�$/" )0J$(*6" /0J!(C( J%�$0:0. AI J%�$0:0 j 
)9>"*:D�6*D ?( I(�;%:� 

0,01j j jAI EF a� � . 

10.2.3. ��=�0��+3 ! (�$-�� EF. ��")�!�; /:H>�)9� �0**%J-
!�$"D ( ;�6�"/0# EF " AI, "&:(J�$$9� ) �0+(6� [Bergstrom, West, 
2008]. �)6(�9 !�:0H6 0/'�$6 $0 6(;, >6( EF " AI D):DH6*D 0C��-
C"�()0$$9;" ;��0;" %�()$D '"6"�()0$"D, 6. �. %>"69)0H6 )*� 
*606F" )*�# J%�$0:() <6(= ��. �:�!()06�:F$(, ('�$/0 (!$(= *60-
6F" !(:J$0 )9?(:$D6F*D * (*6(�(J$(*6FH, ?(*/(:F/% <6" ;��9 $� 
*/($'�$6�"�()0$9 $0 "$!")"!%0:F$9# *606FD#. ��(;� 6(C(, *:�-
!%�6 ?(;$"6F, >6( !0$$9� ( '"6"�()0$"" $� D):DH6*D �!"$*6)�$-
$9; ;�6(!(; ('�$/" J%�$0:(), " !:D 0$0:"&0 '"6"�()0$"D ;(C%6 
"*?(:F&()06F*D !�%C"� ;�6(!9, $0?�";�� ?�D;9� "&;���$"D /�%-
C0 >"606�:�= " "*?(:F&()0$"D J%�$0:() " *606�=. 

� �0+(6� [Franceschet, 2010] ?�")(!D6*D 0�C%;�$69, ?(+%J!0H-
E"� / "*?(:F&()0$"H ;�6�"/" EF. 
+�0E0D )$";0$"� >"606�:D  
$0 )0J$(*6F <6(= ;�6�"/", ?�")(!"; /�06/(� *(!��J0$"� 0�C%-
;�$6(). 

10.2.3.1. EF ?�"!0�6 )�*0 '"6"�()0$"D; ) *((6)�6*6)"" * )0J-
$(*6FH '"6"�%HE"# J%�$0:(). � (6:">"� (6 $��, JIF ?�(*6( *%;-
;"�%�6 '"6"�()0$"D, $� ?�"!0)0D "; )�*0. � ��&%:F606� ;�6�"/0 
JIF (6�0J0�6 ;��% “?(?%:D�$(*6"”, 6(C!0 /0/ ;�6�"/0 EF )/:H>0-
�6 ?($D6"D “?��*6"J$(*6F” " “0)6(�"6�6”. �%�$0:, ?(!!��J0$$9= 
?��*6"J$9;" " 0)6(�"6�6$9;" "*6(>$"/0;", * +(:FG�= )��(D6-
$(*6FH D):D�6*D ?��*6"J$9; " 0)6(�"6�6$9;. 

10.2.3.2. EF %>"69)0�6 "$6�$*")$(*6F **9:(/ '"6"�%HE"# 
J%�$0:(). �$6�$*")$(*6F **9:(/ J%�$0:0 ?��!*60):D�6 *(+(= 
!:"$% *?"*/0 **9:(/ *606�=, (?%+:"/()0$$9# ) J%�$0:�. �"6"�(-
)0$"� J%�$0:0;" * /(�(6/";" +"+:"(C�0I"D;" *>"60�6*D +(:�� 
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)0J$9;, >�; '"6"�()0$"� J%�$0:0;" * )9*(/(= "$6�$*")$(*6FH 
'"6"�()0$"D.  

10.2.3.3. �:D *+(�0 "$I(�;0'"" ( '"6"�()0$"" EF "*?(:F&%�6 
5-:�6$"= )��;�$$(= "$6��)0:. �6(6 ?��"(! ?��)9G0�6 &0!0$$9= 
"$6��)0: ) !)0 C(!0, /(6(�9= (+9>$( ?�";�$D�6*D !:D )9>"*:�-
$"D JIF, >6( ?(&)(:D�6 *(+�06F +(:FG� "$I(�;0'"" ( '"6"�()0-
$"" J%�$0:0, (*(+�$$( ) (+:0*6D# "**:�!()0$"= * !:"6�:F$9; 
?��"(!(; '"6"�()0$"D (?%+:"/()0$$9# �0+(6.  

10.2.3.4. EF "*?(:F&%�6 )*H *�6F '"6"�()0$"D. �$0>�$"� EF 
)9>"*:D�6*D ��/%�*")$( ?( ('�$/0; '"6"�%HE"# J%�$0:(), �0*-
?�(*6�0$�$$9# ?( )*�;% C�0I% '"6"�()0$"D. � (6:">"� (6 <6(C( 
!:D �0*>�60 JIF "*?(:F&%�6*D "$I(�;0'"D ( '"6"�()0$"", +0&"-
�%HE0D*D $0 !0$$9# "& J%�$0:()-?��!G�*6)�$$"/() ) C�0I� '"-
6"�()0$"D. 

10.2.3.5. EF $� %>"69)0�6 *0;('"6"�()0$"� J%�$0:0.  
10.2.3.6. EF ";��6 ;06�;06">�*/(� (+(*$()0$"�. �(;";( */0-

&0$$(C( )9G�, *6(#0*6">�*/%H ;06�"'% Z ;(J$( ?��!*60)"6F /0/ 
;06�"'% ?���#(!0 ) /($�>$(� >"*:( *(*6(D$"= (J%�$0:()) ;0�-
/()*/(= '�?". �(*/(:F/% Z ?�";"6")$0D, 6( $0 $�� �0*?�(*6�0$D-
�6*D 6�(��;0 �0�/()0, " )�/6(� ):"D$"D � (6)�>0�6 �!"$*6)�$$(-
;% *60'"($0�$(;% �0*?��!�:�$"H. �)6(�9 �0+(69 [Bergstrom, 
et al., 2008] ?��!:0C0H6 "$6��?��6"�()06F *6(#0*6">�*/"= ;0�-
/()*/"= ?�('�** ?���#(!() (6 (!$(C( J%�$0:0 / !�%C(;% ) ?�(-
'�**� >6�$"D $0%>$9# J%�$0:() ) 6��;"$0# *:%>0=$(C( +:%J!0-
$"D ?( *�6" '"6"�()0$"D.  

10.2.3.7. �0=6 [Eigenfactor], D):DHE"=*D (6/�969; ��*%�*(;, 
*(!��J"6 "$I(�;0'"H ( '"6"�()0$"" ?�"+:"&"6�:F$( !:D 8 000 
)/:H>�$$9# ) JCR J%�$0:() * 1995 C. “Thomson Reuters” * 2007 C. 
)/:H>":0 60/J� ?(/0&06�:F EF ) JCR ?( �0&!�:0; Science " Social 
Science. �0=6 (+$():D�6*D (!"$ �0& ) G�*6F ;�*D'�).  
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10.3. ��+��)% SNIP 
��6�"/0 “Source-Normalized Impact per Paper” (SNIP) �0&�0+(-

60$0 * '�:FH "*?�0):�$"D $�!(*606/0 ;�6�"/" JIF, $� %>"69)0H-
E�= *?�'"I"/% $0%>$(= (+:0*6", / /(6(�(= (6$(*"6*D '"6"�%�-
;9= J%�$0:, 0 ";�$$( ?�"$D69� $(�;9 '"6"�()0$"D, */(�(*6F 
(6/:"/0 $0 ?%+:"/0'"H " *6�?�$F ?(/�96"D (+:0*6" ��, ?( ;�60-
!0$$9; /(6(�(= ?�()(!"6*D )9>"*:�$"� &$0>�$"D <6(= ;�6�"/" 
[Moed, 20100]. �*#(!$(= �� !:D SNIP D):D�6*D Scopus. �(/%;�$-
69 ) <6(= �� !�:D6*D $0 $�*/(:F/( 6"?(), (!$0/( !:D )9>"*:�$"D 
SNIP �0**;06�")0H6*D 6(:F/( *606F", 6�%!9 /($I���$'"= " (+&(-
�9, (*60:F$9� !(/%;�$69 "C$(�"�%H6*D.  

�:H>�)9; ?($D6"�; D):D�6*D ?(6�$'"0: '"6"�()0$"D (Rj), /(-
6(�9= %/0&9)0�6, $0*/(:F/( >0*6( ?%+:"/0'"", (6$(*DE"�*D / 
!0$$(= 6�;06">�*/(= (+:0*6", '"6"�%H6 !�%C"� ?%+:"/0'"". Rj 
(?��!�:D�6*D /0/ *��!$�� /(:">�*6)( **9:(/ ) *606FD#, (6$(*D-
E"#*D / !0$$(= 6�;06">�*/(= (+:0*6". � (6:">"� (6 <6(C(, JIF 
%>"69)0�6, $0*/(:F/( >0*6( J%�$0:9, (6$(*DE"�*D / !0$$(= (+-
:0*6", '"6"�%H6*D.  

�%*6F 1aj,.., maj – !(/%;�$69, ) /(6(�9# ";�H6*D **9:/" $0 
J%�$0: j. �6(6 $0+(� !(/%;�$6() *(*60):D�6 6�;06">�*/%H (+-
:0*6F J%�$0:0. �%*6F irj – /(:">�*6)( **9:(/, *(!��J0E"#*D ) 
!(/%;�$6� iaj. �(C!0 ?(6�$'"0: '"6"�()0$"D J%�$0:0 j ) 6�;06"-
>�*/(= (+:0*6" �0)�$ 

1

m
i

j
i

j

r
R

m
��
�

. 

�!�*F 6�;06">�*/0D (+:0*6F J%�$0:0 (?��!�:D�6*D /0/ $0+(� ?%+-
:"/0'"=, '"6"�%HE"# <6(6 J%�$0:. �:�!%�6 (6;�6"6F, >6( '"-
6"�()0$"D *0;(C( J%�$0:0 ;(C%6 *(*60):D6F 6(:F/( 1 % '"6"�(-
)0$"= "& ?%+:"/0'"= <6(= 6�;06">�*/(= (+:0*6". �(6�$'"0: '"-
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6"�()0$"D J%�$0:0 ) !0$$(= 6�;06">�*/(= (+:0*6" &0)"*"6 (6 6(-
C(, $0*/(:F/( ?(:$( �� ?(/�9)0�6 <6% (+:0*6F. �)(!"6*D ?($D6"� 
?(6�$'"0:0 '"6"�()0$"D +0&9 !0$$9# (Rj

db), /(6(�9= %>"69)0�6 
6(:F/( /(:">�*6)( **9:(/ $0 !(/%;�$69, (?%+:"/()0$$9� ) J%�-
$0:0# " ?�("$!�/*"�()0$$9� ) ��.  

�%*6F 6�?��F irj
db – /(:">�*6)( **9:(/ J%�$0:0 i $0 !(/%;�$-

69, *(!��J0E"�*D ) db. �(C!0 ?(6�$'"0: '"6"�()0$"D +0&9 !:D 
J%�$0:() ) 6�;06">�*/(= (+:0*6" j )9>"*:D�6*D *:�!%HE"; (+-
�0&(;:  

1 .

m
i db

j
db i

j

r
R

m
��
�

 

�)�!�; /(<II"'"�$6 fj , 60/(= >6( Rj
db = fj × Rj. �!�*F fj – <6( 

!(:D '"6"�%�;9# *606�=, /(6(�9� ?�("$!�/*"�()0$9 ) db, 6. �. 
(+:0*6F ?(/�96"D. �:D (?��!�:�$"D &$0>�$"D SNIP $�(+#(!";( 
&$06F *��!$�� /(:">�*6)( '"6"�()0$"= $0 ?%+:"/0'"H !:D )9-
+�0$$(C( J%�$0:0. �6(6 ?0�0;�6� (+(&$0>"; RIP (raw impact per 
paper). �%*6F Cj – /(:">�*6)( )*�# '"6"�()0$"= �0**;06�")0�;(-
C( C(!0 $0 *606F" ) J%�$0:� j &0 6�" ?��!9!%E"# C(!0, Aj – /(:"-
>�*6)( )*�# !(/%;�$6(), (?%+:"/()0$$9# &0 <6" 6�" C(!0 ) J%�-
$0:� j. �(C!0  

RIPj = Cj / Aj. 

�%*6F N – /(:">�*6)( J%�$0:() ) ��, M db – ;�!"0$0 )*�# ?(6�$-
'"0:() '"6"�()0$"D +0&9 !:D 6�;06">�*/"# (+:0*6�= J%�$0:(): 

M db = Med {Rj
db},  j=1,…N. 


6$(*"6�:F$9= ?(6�$'"0: '"6"�()0$"D +0&9 !:D 6�;06">�*/(= 
(+:0*6" j ?(:%>0�; ) ��&%:F606� !�:�$"D ?(6�$'"0:0 '"6"�()0$"D 
+0&9 !:D 6�;06">�*/(= (+:0*6" $0 ;�!"0$% (Med):  
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Rj
db / M db. 

�$0>�$"� ;�6�"/" SNIP !:D J%�$0:0 j (?��!�:D�6*D !�(+FH 

SNIPj = (RIPj ) / (Rj
db / M db ). 

�& (?��!�:�$"D *:�!%�6, >6( �*:" Rj
db / M db = 1, 6( &$0>�$"D 

;�6�"/ SNIP " RIP *()?0!0H6. �:D J%�$0:() "& 6�;06">�*/(= (+-
:0*6", ) /(6(�(= ?�"$D6( +(:FG(� /(:">�*6)( '"6"�()0$"=, SNIP 
< RIP, 0 !:D (+:0*6�= * $�+(:FG"; /(:">�*6)(; '"6"�()0$"= 
SNIP > RIP. 

�":F$9� *6(�($9 SNIP:  
0) ��0$"'9 6�;06">�*/(= (+:0*6" $� (?��!�:�$9 &0�0$��, 0 

?(:$(*6FH +0&"�%H6*D $0 )&0";(*)D&" '"6"�()0$"=. 
$" )96�-
/0H6 "& )&0";((6$(G�$"= '"6"�()0$"D *606FD | *606FD, 0 $� J%�-
$0: | J%�$0:. 

+) ��;06">�*/(� ?(:� ;(J�6 +96F 6(>$( (?��!�:�$(, !0J� �*-
:" ) $�; )0J$%H �(:F "C�0H6 %$")��*0:F$9� ":" ;%:F6"!"*'"?-
:"$0�$9�, ?(/�9)0HE"� $�*/(:F/( $0%>$9# (+:0*6�= J%�$0:9. 

))  ��6�"/0 /(���/6"�%�6 �0&:">"� ) ?�0/6"/� '"6"�()0$"D, 
?�"$D6(� ) �0&$9# 6�;06">�*/"# (+:0*6D#, (*(+�$$( >0*6(6% '"-
6"�()0$"D " */(�(*6F (6/:"/0. 

C) ��6�"/0 /(���/6"�%�6 �0&:">"� ) ?(/�96"" +0&(= !0$$9# 
6�;06">�*/"# (+:0*6�=; ;0:(� ?(/�96"� / ;0:(;% ?(6�$'"0:% '"-
6"�()0$"D +0&9 " /0/ *:�!*6)"� )�!�6 / +(:�� )9*(/"; &$0>�$"D; 
SNIP ?( *�0)$�$"H * "$!"/06(�(; '"6"�()0$"D $0 *606FH RIP. 

!) SNIP /(���/6"�%�6 $� 6(:F/( �0&:">"� ;�J!% 6�;06">�*/"-
;" (+:0*6D;" J%�$0:(), $( " �0&:">"� ;�J!% J%�$0:0;", (#)0-
69)0HE";" �0&$9� ?��!;�69 " (+��/69 "**:�!()0$"D )$%6�" 
6�;06">�*/"# (+:0*6�=. 

�) SNIP +0&"�%�6*D $0 ?($D6"" '"6"�()0$"D (6 ?�()���$$(= 
��'�$&�$60;" ?%+:"/0'"" / ?�()���$$(= ��'�$&�$60;" ?%+:"-
/0'"". �6( !�:0�6 �C( ;�$�� &0)"*";9; (6 ;0$"?%:D'"=, (*(+�$-
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$( *( *6(�($9 ��!0/6(�(), “*)(+(!$9�” '"6"�()0$"D " ��!0/6(�-
*/"� *0;('"6"�()0$"D $� )/:H>0H6*D. 

J) �(&)(:D�6 ('�$")06F ;�J!"*'"?:"$0�$9� J%�$0:9, 60/"� 
/0/ “Nature” ":" “Science”. 

&) �$!�/* %;���$$( &0)"*"6 (6 "&;�$�$"D )��;�$$9# (/($ '"-
6"�%�;(*6" " ?%+:"/0'"". 

� &0/:H>�$"� ?�")�!�; '"606% "& �0+(69 [�"*:D/(), 2011]: 
“SNIP ?(D)":*D /0/ ?(?96/0 ?��(!(:�6F &0)"*";(*6F ";?0/6-I0/-
6(�0 (6 0/6")$(*6" '"6"�()0$"D ) 6(= ":" "$(= $0%>$(= (+:0*6". 
SNIP – <6( $(�;0:"&()0$$9= ?( "*6(>$"/0; %�()�$F '"6"�%�;(-
*6" *606F". �0J!(� '"6"�()0$"� !0�6 “�!"$"'%”, $( �� )�* ?���-
*>"60$ (6$(*"6�:F$( ?(6�$'"0:0 '"6"�()0$"D ) /0J!(= !"*'"?-
:"$� " !0J� ) /0J!(; “?��*($0:F$(; (/�%J�$""” /($/��6$(C( 
J%�$0:0. SNIP ?(/0&9)0�6 !(:H '"6"�()0$"=, /(6(�9� %#)06": 
*�+� /($/��6$9= J%�$0: "& )*�C( ;0**")0 !(*6%?$9# **9:(/…”. 

10.4. ��+��)% SJR 
��6�"/0 )0J$(*6" J%�$0:() SJR (SCImago Journal Rank, 

[González-Pereira, et al., 2009]) (6$(*"6*D / $()(;% 6"?% ;�6�"/, 
/(6(�9� %>"69)0H6 $� 6(:F/( /(:">�*6)( ?(:%>�$$9# '"6"�()0-
$"=, $( " $0%>$(� ):"D$"� <6"# "*6(>$"/(), 6. �. D):D�6*D I%$/-
'"�=, /(;+"$"�%HE�= /(:">�*6)( " /0>�*6)(. 
*$()$0D "!�D, ?(-
&)(:DHE0D !(*6"C$%6F 60/(C( ��&%:F6060, &0/:H>0�6*D )( )&)�G"-
)0$"" '"6"�()0$"= $0 (*$()� “)0J$(*6"” J%�$0:(), "# ?�("&)(-
!DE"#. �60 )0J$(*6F )9>"*:D�6*D ��/%�*")$(, 6. �. )0J$9;" 
J%�$0:0;" +%!%6 6�, /(6(�9�, ) *)(H (>���!F, ?(:%>0H6 ;$(C( 
'"6"�()0$"= "& !�%C"# )0J$9# J%�$0:(). 

�)6(�9 ;�6�"/" SJR ?(:F&%H6*D ?(!#(!(; " )9>"*:"6�:F$(= 
;(!�:FH, ?��!:(J�$$(= ) �0+(6� [Brin, Page, 1998], 6. �. �0**;06-
�")0H6 *�6F '"6"�()0$"= /0/ *)D&0$$9= C�0I, C!� %&:9 (0$C:. 
node) *((6)�6*6)%H6 J%�$0:0;, 0 *)D&F ;�J!% %&:0;" (6�0J0�6 
)��(D6$(*6F 6(C(, >6( "**:�!()06�:F ?���#(!"6 (6 J%�$0:0 / J%�-
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$0:% ) *((6)�6*6)"" *( *)(+(!$( )9+�0$$(= **9:/(=. ��*F ?�(-
'�** ?��!*60):D�6 *(+(= “*)(+(!$(� +:%J!0$"�”, $0>"$0HE��*D * 
?�("&)(:F$( )9+�0$$(C( J%�$0:0. 

��6(! (?��!�:D�6 " "6��06")$%H ?�('�!%�%, /(6(�0D $0>"$0-
�6*D * ?��)($0>0:F$9#, ?��!)0�"6�:F$( %*60$():�$$9# )�:">"$ 
)0J$(*6" J%�$0:(), ?���*>"69)0�6 <6" &$0>�$"D !( !(*6"J�$"D 
%*6(=>")(C( *(*6(D$"D. �0J$(*6F J%�$0:() ?����0*?��!�:D�6*D * 
/0J!(= "6��0'"�=. ��('�** ;(J$( (?"*06F * ?(;(EFH (+(+E�$-
$(= I(�;%:9 

� �

� � � �
1

( , ) 1

,  (1 ) /

,  .
j

i k

N

i j j k

P Node it N

Connection P Node it
�

�

� � * 

*� ��
 

�0/"; (+�0&(;, )0J$(*6F %&:0 i )( )��;D "6��0'"" k # <6( 
*%;;0 (6$(*"6�:F$9# )0J$(*6�=, ?���!0)0�;9# )*�;" *)D&0$$9-
;" * i %&:0;". �0J$(*6F, ?���!0)0�;0D (6 j / i, )&)�G")0�6*D (6$(-
*"6�:F$( *":9 *)D&" ;�J!% $";" (Connection). �":0 *)D&" (?��-
!�:D�6*D !(:�= /(:">�*6)0 '"6"�()0$"= (6 j / i ) 6�>�$"� �0*-
*;06�")0�;(C( C(!0. �0/6(� *:%>0=$(C( ?���#(!0 (0$C:. jump 
factor) (1|�)/N ))(!"6*D !:D (+�*?�>�$"D *#(!";(*6" " (+(&$0>0�6 
)��(D6$(*6F )9+(�0 J%�$0:0, ) *:%>0� �*:" "**:�!()06�:F $� *:�-
!%�6 **9:/0; ) �0**;06�")0�;9# ?%+:"/0'"D#, 0 )9+"�0�6 J%�-
$0: *:%>0=$9; (+�0&(;. 

� /0>�*6)� "*6(>$"/0 !0$$9# �0**;06�")0�6*D �� Scopus, )9-
+�0$$0D ?( *:�!%HE"; ?(/0&06�:D;: 

0) 
#)06 J%�$0:(). 
+) �((6$(G�$"� ;�J!% ?��)">$(= (*606F", (+&(�9 " 6�%!9 

/($I���$'"=) " )6(�">$(= ?�(!%/'"�= !:D /0J!(C( J%�$0:0. 
)) *60$():�$$9� /�"6��"" !:D (?��!�:�$"D 6"?0 !(/%;�$6(). 
C) �//%�06$(*6F  ?���#(!()  (6  **9:(/  /  '"6"�%�;9; �!"-

$"'0;. 
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�(/%;�$69 /:0**"I"'"�%H6*D ?( $0%>$9; (+:0*6D; " /06�C(-
�"D;. �0**;06�")0H6*D 295 (+:0*6�=, /(6(�9� C�%??"�%H6*D  
) 26 +(:�� /�%?$9# (+:0*6�=. �;��6*D " (+(+E�$$0D (+:0*6F,  
*(!��J0E0D ;%:F6"!"*'"?:"$0�$9� J%�$0:9, 60/"� /0/ “Nature” 
" “Science”. � *)(H (>���!F (+:0*6" C�%??"�%H6*D ?( >�69��; 
/06�C(�"D;:  $0%/"  (  J"&$",  I"&"/0, *('"(:(C"D " &!�0)((#�0-
$�$"�. 


/$( '"6"�%�;(*6" %*60$0):")0�6*D �0)$9; 6��; C(!0;, 60/ 
>6( �0**;06�")0H6*D **9:/", )*6��>0HE"�*D ) J%�$0:0# C(!0 
�0*>�60 " (6$(*DE"�*D / ?%+:"/0'"D; &0 6�" ?��!9!%E"# C(!0. 
�:D 6(C( >6(+9 ?��!(6)�06"6F "&:"G$�� ):"D$"� *0;('"6"�()0-
$"=, /(:">�*6)( **9:(/, /(6(�9� $0?�0):DH6*D "& J%�$0:0 $0 
$�C( J�, :";"6"�()0$( 33 % (+E�C( >"*:0 **9:(/. 

�9>"*:�$"� ?�()(!"6*D ?( ?�")�!�$$(= )9G� *#�;�. ���)($0-
>0:F$( )*�; J%�$0:0; ?�"*)0")0�6*D �0)$9= ?��*6"J. �0:��, *(-
C:0*$( "6��06")$(= *#�;� ?��*6"J ?����0*?��!�:D�6*D !( 6�# 
?(�, ?(/0 �0&$(*6F &$0>�$"= ;�J!% ?(*:�!()06�:F$9;" "6��0-
'"D;" $� ?��)9*"6 $�/(6(�(C( ?��!)0�"6�:F$( &0!0$$(C( ?(�(C0. 

�$!"/06(� SJR )9>"*:D�6*D ) !)0 <60?0. �$0>0:0 )9>"*:D�6*D 
;��0 Prestige SJR (PSJR), /(6(�0D (6�0J0�6 ?��*6"J )*�C( J%�$0-
:0 " &0)"*"6 (6 �C( �0&;��(). 	�&0)"*";0D ;�6�"/0 SJR ?(:%>0�6-
*D ?%6�; $(�;0:"&0'"" $0 )6(�(; <60?�.  

���)9= <60?. �$0>0:0 )*� J%�$0:9 ?(:%>0H6 ?��*6"J, �0)$9= 
1/N, C!� N – /(:">�*6)( J%�$0:() ) +0&� !0$$9#. �06�; $0>"$0�6-
*D "6��06")$0D ?�('�!%�0. �0J!0D "6��0'"D (?��!�:D�6 $()9� 
&$0>�$"D ?��*6"J0 /0J!(;% J%�$0:% ) *((6)�6*6)"" * 6��;D /�"-
6��"D;": 1) ;"$";0:F$9= ?��*6"J, (?��!�:D�;9= 6�;, >6( J%�-
$0: ?�(*6( )/:H>�$ ) +0&%; 2) ?%+:"/0'"($$9= ?��*6"J, &0)"*D-
E"= (6 /(:">�*6)0 ?%+:"/0'"=, )/:H>�$$9# ) +0&%; 3) ?��*6"J (6 
'"6"�()0$"=, &0)"*DE"= (6 “)0J$(*6"” J%�$0:(), (6 /(6(�9# ?(-
:%>�$9 '"6"�()0$"D. 



 201

�0/"; (+�0&(;, I(�;%:% !:D (?��!�:�$"D �0$C0 J%�$0:0 i 
;(J$( ?��!*60)"6F ) )"!� 

PSJRi = P1+P2+P3, 

C!� 

� �
1

1 1 ,   2
N

i j
j

P d e N P e Art Art
�

� �
� � � � �� �

� �
� , 

N | /(:">�*6)( J%�$0:() ) +0&�; e, d – /($*60$69, ?��!*60):DH-
E"� *(+(= )�*0 !:D /(:">�*6)0 ?��*6"J0, ?(:%>0�;(C( (6 ?%+:"-
/0'"= " '"6"�()0$"= *((6)�6*6)�$$( (d =0,9, e=0,0999); Artj | 
/(:">�*6)( ?��)">$9# �!"$"' (*606F", (+&(�9 " 6�%!9 /($I���$-
'"=) J%�$0:0 j; /(;?($�$69 P1, P2 D):DH6*D /($*60$60;" (6$(-
*"6�:F$( "6��0'"=;  

 

� �
1

1

3

,

N

ji j j
j

N

i j k
j k DN

P d C PSJR C CF

Art Art PSJR

�

� �

4
� � � � 9

6
5� �

 � :� �
:� � 7

�

� �
 (10.4.1) 

�j – (+E�� /(:">�*6)( **9:(/ ) J%�$0:� j; Cji – /(:">�*6)( **9-
:(/ "& J%�$0:0 j $0 J%�$0: i; CF – I0/6(� /(���:D'"", (?��!�-
:D�;9= !0:��. 

� *((6$(G�$"" (10.4.1) ?��)(� *:0C0�;(� ) /)0!�06$9# */(+/0# 

� �
1

N

ji j j
j

C PSJR C CF
�

� ��  ?��!*60):D�6 *(+(= ?��*6"J J%�$0-

:0 i, ?(:%>�$$9= (6 '"6"�()0$"= �C( ?%+:"/0'"= "& !�%C"# J%�-
$0:(). �0J!(� '"6"�()0$"� )&)�G")0�6*D ?��*6"J�;, ?(:%>�$-
$9; '"6"�%HE"; J%�$0:(; &0 )��;D ?��!9!%E"# (?��0'"= " 
!�:�$$9; $0 /(:">�*6)( **9:(/, $0=!�$$9# ) J%�$0:� ($0 ?%+:"-
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/0'"" :H+(= *6�?�$" !0)$(*6"). �(*/(:F/% ?�" ?����0*?��!�:�-
$"" ?��*6"J0 "*?(:F&%H6*D 6(:F/( ?%+:"/0'"" ) 6��#C(!">$(; 
(/$�, ))(!"6*D I0/6(� /(���:D'"", !:D 6(C( >6(+9 )(*?(:$"6F 
?(6��H ?��*6"J0, *((6)�6*6)%HE�C( (*60)G";*D '"6"�()0$"D;. 
�0/6(� /(���:D'"" $0#(!"; ?( I(�;%:�  

� �
1 1

1 .
N N

k kh k k
k DN h k

CF PSJR C PSJR C
� � �

� �� � �� �
� �

� ��  

�!�*F DN – ;$(J�*6)( “(6)"*G"# %&:()” (0$C:. dangling nodes), 
0**('""�%HE"#*D * J%�$0:0;", /(6(�9� $"/(C( $� '"6"�%H6. �$0-
;�$06�:F *((6)�6*6)%�6 /(:">�*6)% ?��*6"J0, �0*?��!�:�$$(C( 
;�J!% '"6"�()0$"D;", ?(?0!0HE";" ) 6��#C(!">$(� (/$(, 0 >"*-
:"6�:F *((6)�6*6)%�6 6(;%, */(:F/( ;(C:( +9 +96F ?��*6"J0, 6. �. 
�!"$"'0 ;"$%* ?��*6"J, *(*��!(6(>�$$9= ) (6)"*G"# J%�$0:0#. 

�6(�(� *:0C0�;(� ) /)0!�06$9# */(+/0# )9�0J�$"D (10.4.1) 

1

N

i j
j

Art Art
�

� �
�� �

� �
� k

k DN

PSJR
�
�  

?����0*?��!�:D�6 ?��*6"J, 0//%;%:"�%HE"=*D ) (6)"*G"# J%�-
$0:0# "& ;$(J�*6)0 DN ?�(?(�'"($0:F$( /(:">�*6)% ?��)">$9# 
�!"$"' J%�$0:0 i. �(*:� /0J!(= "6��0'"" *%;;0 ?��*6"J�= $(�-
;0:"&%�6*D !( �!"$"'9. ��('�** &0/0$>")0�6*D, /(C!0 �0&$(*6F 
;�J!% &$0>�$"D;" ?��*6"J0 !:D )*�# J%�$0:(), ?(:%>�$$9;"  
&0 !)� *:�!%HE"� !�%C &0 !�%C(; "6��0'"", *60$()"6*D $�&$0>"-
6�:F$(=. 

�6(�(= <60?. ��6�"/0 PSJR, )9>"*:D�;0D )( )��;D ?��)(C( 
<60?0, (?��!�:D�6 ?��*6"J )*�C( J%�$0:0. �60 ;�6�"/0 $� ?�"C(!-
$0 !:D *�0)$�$"D J%�$0:() �0&:">$(C( �0&;��0, 60/ /0/ +(:�� 
6(:*69� J%�$0:9 ";�H6 6�$!�$'"H ";�6F +(:FG� '"6"�()0$"=, 
?(<6(;% ($0 $(�;0:"&%�6*D ?( /(:">�*6)% ?��)">$9# �!"$"': 

SJRi = c×(PSJRi / Arti). 
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��6(! )9>"*:�$"D SJR 0$0:(C">�$ ;�6(!%, ?�";�$D�;(;% 
?�" )9>"*:�$"" ;�6�"/" Article Influence, AI (*;. ?. 10.2). 
*$()-
$(� (6:">"� &0/:H>0�6*D ) 6(;, >6(, )(-?��)9#, ?�" )9>"*:�$"" 
SJR *0;('"6"�()0$"D J%�$0:() (C�0$">")0H6*D 33 %, 6(C!0 /0/ 
?�" )9>"*:�$"" AI 60/"� '"6"�()0$"D (?%*/0H6*D; )(-)6(�9#, 
?�" )9>"*:�$"" SJR $(�;0:"&0'"D ?�()(!"6*D ?( )*�; **9:/0; ) 
'"6"�%HE�; J%�$0:�, $�&0)"*";( (6 (/$0 '"6"�()0$"D, 0 ?�" 
)9>"*:�$"" AI # 6(:F/( ?( "!�$6"I"'"�()0$$9; **9:/0;. ��(-
;� 6(C(, "$!"/06(� SJR )9>"*:D�6*D $0 (*$()� !0$$9# "& +0&9 
Scopus, D):DHE�=*D $0"+(:�� ?(:$(= ) +"+:"(C�0I">�*/(; 
*;9*:�, * "*?(:F&()0$"�; 6��#C(!">$(C( (/$0 '"6"�%�;(*6", 0 
AI – $0 (*$()� !0$$9# "& Web of Science * "*?(:F&()0$"�; (/$0 
'"6"�%�;(*6", �0)$(C( ?D6" C(!0;. 

� �0+(6� ?�")(!D6*D ��&%:F6069 *�0)$�$"D $()(= ;�6�"/" * 
;�6�"/(= “";?0/6-I0/6(�” !:D J%�$0:(). ��:0�6*D )9)(! ( 6(;, 
>6(, $�*;(6�D $0 *":F$%H /(���:D'"H <6"# ;�6�"/, SJR +(:�� 6(-
>�$, ($ *(/�0E0�6 �0$C J%�$0:(), '"6"�()0$"� /(6(�9# +(:FG� 
"# $0%>$(C( ):"D$"D. 

10.5. 	���)* 6��T% �$' @���%$% (hJ) 
�0$$0D ;�6�"/0, ?��!$0&$0>�$$0D !:D ('�$/" ):"D$"D 6(C( ":" 

"$(C( J%�$0:0 $0 (?��!�:�$$%H (+:0*6F "**:�!()0$"= &0 I"/*"-
�()0$$(� )��;D, �0&�0+(60$0 /0/ !(?(:$�$"� / JIF [Braun, et al., 
2006]. �� ?��";%E�*6)0 ?���! JIF *(*6(D6 ) *:�!%HE�;. �(-
?��)9#, ;�6�"/0 hJ ;�$�� “>%)*6)"6�:F$0” / +(:FG(;% >"*:% $�-
!(*606(>$( )9*(/( '"6"�%�;9# *606�=, 0 60/J� / >��&;��$( '"6"-
�%�;9; *606FD;. �(-)6(�9#, 0)6(�9 6�0/6%H6 /0/ ?(:(J"6�:F$9= 
6(6 I0/6, >6( hJ “+0:0$*"�%�6” /(:">�*6)( ?%+:"/0'"= " %�()�$F 
'"6"�()0$"D, >6( *$"J0�6 ?���('�$/% $�/(6(�9# J%�$0:(). �0/J� 
(6;�6";, >6( !:D )9>"*:�$"D h-"$!�/*0 0)6(�0 �0**;06�")0�6*D )*D 
/0�F��0 %>�$(C(, 6(C!0 /0/ ?�" )9>"*:�$"" hJ %>"69)0H6*D ?%+:"-
/0'"" &0 I"/*"�()0$$9= ?��"(! )��;�$", $0?�";�� &0 (!"$ C(!. 
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��6�"/0 hJ )9>"*:D�6*D *:�!%HE"; (+�0&(;. �9+���; J%�-
$0: J, ";�HE"= N ?%+:"/0'"= &0 ?��"(! )��;�$", 60/ >6(+9 >"*-
:( '"6"�()0$"= +9:( “!(*606(>$( ?��!*60)"6�:F$9;”. �%+:"/0-
'"" Ai %?(�D!(>"; ) ?(�D!/� %+9)0$"D '"6"�()0$"=. �& <6(= ?(-
*:�!()06�:F$(*6" )9+���; h *606�=, ";�HE"#, ?( /�0=$�= ;���, h 
'"6"�()0$"=, 60/, >6(+9 (*60:F$9� (N–h) *606�= ";�:" /0J!0D 
;�$FG� ":" �0)$(� h >"*:( '"6"�()0$"=. 
?��!�:�$$(� 60/"; 
(+�0&(; >"*:( h +%!�6 &$0>�$"�; ;�6�"/" hJ. � <6(; *:%>0� C()(-
�D6, >6( J%�$0: J &0 ?��"(! T ";��6 "$!�/* `"�G0 J%�$0:0 hJ, 
/(6(�9= )9>"*:�$ $0 (*$()� "$I(�;0'"" +0&9 !0$$9# “";D ��”, 
" *((+E0H6 !06% ?�()�!�$"D )9>"*:�$"= | “>"*:(, ;�*D', C(!”. 

�$0:"&"�%D &$0>�$"D ;�6�"/ hJ J%�$0:(), (6$(*DE"#*D / (!-
$(= " 6(= J� (+:0*6" "**:�!()0$"=, ;(J$( �0$J"�()06F <6" J%�-
$0:9. �0J$( ?($";06F, >6( !:D *�0)$�$"D "*#(!$%H "$I(�;0'"H 
$�(+#(!";( +�06F "& (!$(C( "*6(>$"/0, $0?�";�� WoS. �(!>��/-
$�;, >6( >0*6( J%�$0:9, ?(?%:D�$9� ) $�/(6(�(= (+:0*6" " 
";�HE"� )9*(/(� &$0>�$"� hJ, ;(C%6 ";�6F $"&/(� &$0>�$"� JIF. 

10.6. ��+��)% *!'���*+� R(A, B, T)  
�&0";(*)D&" ;�J!% $0%>$9;" J%�$0:0;" "&%>0:"*F ) �0+(6� 

[Pudovkin, Garfield, 2002]. ��6(!, ?��!:(J�$$9= 0)6(�0;" !0$$(= 
�0+(69, (*$()0$ $0 ?(!*>�6� /(:">�*6)0 **9:(/ &0 !0$$9= ?��"(! 
)��;�$". �)(!"6*D “;�6�"/0 *)D&$(*6"” R(A,B,T) !:D J%�$0:() A 
" B &0 ?��"(! )��;�$" T, /(6(�0D (?��!�:D�6*D �0)�$*6)(; 

R(A,B,T)=Cit(A,B,T) / (P(B,T)×Cit(A,T)). 

�!�*F Cit(A,B,T) (&$0>0�6, */(:F/( �0& A '"6"�%�6 B &0 )��;D T; 
P(B,T) – /(:">�*6)( *606�=, (?%+:"/()0$$9# ) J%�$0:� B &0 )��-
;D T; Cit(A,T) | (+E�� >"*:( **9:(/ ) J%�$0:� A &0 )��;D T. 

� ?(;(EFH ;�6�"/" R(A,B,T) ;(J$( (?��!�:"6F, /0/"� J%�-
$0:9 " $0*/(:F/( 6�*$( *)D&0$9 * !0$$9; ('�:�)9;) J%�$0:(; $0 
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(*$()� **9:(/, /(6(�9� ($ !�:0�6 " /(6(�9� !�:0H6*D $0 $�C(. 
�:�!%�6 (6;�6"6F, >6( *%E�*6)%H6 !�%C"� ;�6(!9 "&%>�$"D ;��9 
*)D&" ;�J!% J%�$0:0;", $0?�";�� ;�6(! 0$0:"&0 *();�*6$(C( 
'"6"�()0$"D, 60/J� ?�";�$DH6*D ;�6(!9 /:0*6��$(C( " I�0/-
60:F$(C( 0$0:"&0. 

10.7. �!�$W��' @���%$-�3� 0�+��) 


!$0 ;�6�"/0 $� ;(J�6 (6�0&"6F )*� (+:0*6" 
$0%>$(= !�D6�:F$(*6" " (+�*?�>"6F �!"$*6)�$$%H 
*()��G�$$%H *"*6�;% �0$J"�()0$"D.  

H. Moed [Moed, 2010b] 

10.7.1. JIF )%) ����)% �%*$�=. � +(:FG"$*6)� *I�� $0%>$(= 
!�D6�:F$(*6" 0$($*"�()0$"� $()9# ��&%:F606() ?�("*#(!"6 >���& 
*606F", 6�%!9 /($I���$'"=, /$"C" " ?06�$69. � <6"# ?%+:"/0'"D# 
";�H6*D **9:/" $0 +(:�� �0$$"� *606F", /(6(�9� (/0&0:"*F ?(-
:�&$9 ":" $0 /(6(�9� ";��6*D (6)�6 ) !0$$(= *606F�, >6( ?�"):�-
/0�6 (6)�6$(� '"6"�()0$"�. �0/"; (+�0&(;, ;(J$( "&;��D6F /(-
:">�*6)( '"6"�()0$"=, !:D 6(C( >6(+9 ('�$"6F )0J$(*6F ?%+:"-
/0'"". � 1955 C. �0�I":! )9*/0&0: "!�H ('�$/" )0J$(*6" J%�$0-
:() * ?(;(EFH ?(!*>�60 /(:">�*6)0 �C( '"6"�()0$"=, 0 ) 1961 C. 
+9:" (?%+:"/()0$9 Science Citation Index " Journal Citation 
Reports, *(!��J0E"� ";?0/6-I0/6(�9 J%�$0:() (JIF). � <6(C( 
)��;�$" ��!0/6(�9 *60:" �0**;06�")06F ;�6�"/% JIF /0/ ?(/0&0-
6�:F ?�("&)(!"6�:F$(*6" J%�$0:().  

�06�"'0 JIF ";��6 +�*?��'�!�$6$9= %�()�$F ):"D$"D $0 ��!0/-
6(�(), /(6(�9� I(/%*"�%H6 *)(� )$";0$"� $0 ?()9G�$"" ";�$$( 
/(:">�*6)0 '"6"�()0$"= /0/ $0 (*$()$(; ?(/0&06�:� /0>�*6)0. 
!-
$0/( <60 ;�6�"/0 D):D�6*D ;0$"?%:"�%�;(=. 	0?�";��, "&)�*6$(, 
>6( (+&(�9 '"6"�%H6*D >0E� !�%C"# �0+(6, 0 (+&(�$9� J%�$0:9 
";�H6 +(:�� )9*(/"� JIF, >�; !�%C"� J%�$0:9 <6(= J� (+:0*6" 
!�D6�:F$(*6". �%�$0:9, *6��;DE"�*D ?()9*"6F JIF, ;(C%6 $0>06F 
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?�>0606F +(:FG� (+&(�(). 
6/�969; (*60�6*D )(?�(*, ?(:�&$( :" 
<6( !:D (+E�*6)0 " (":") $0%/". ��(;� 6(C(, ?�" )9>"*:�$"" JIF ) 
/0>�*6)� >"*:"6�:D �0**;06�")0H6*D )*� ?%+:"/0'"", ) 6(; >"*:� 
?"*F;0 " ��!0/6(�*/"� &0;�6/", 0 ) &$0;�$06�:� ?(!*>"69)0�6*D 
*%;;0 6(:F/( *606�= " (+&(�().  

� �D!� *:%>0�) JIF *>"60H6 ;��(= */(�(*6" ��0/'"" $0 $()9� 
?%+:"/0'"" " "# /(:">�*6)(. 
!$0/( <6( %6)��J!�$"� $� )*�C!0 
)��$(, ?(*/(:F/% ) �0&:">$9# (+:0*6D# $0%/" ?�"$D69 �0&:">$9� 
$(�;9 '"6"�()0$"D " */(�(*6F ��0/'"", ) ��&%:F606�, $0?�";��, 
J%�$0:9 ) (+:0*6" $0%/" ( J")(= ?�"�(!� ";�H6 +(:�� )9*(/"= 
JIF, >�; J%�$0:9 ;06�;06">�*/"� ":" (+E�*6)�$$9# $0%/. 

� !(/:0!� “�606"*6"/" '"6"�()0$"D” [�C�0 ) '9I"�F, 2011] 
C()(�"6*D: “�)%#C(!">$9= *�(/ ?�" ?(!*>�6� JIF +9: )&D6, >6(+9 
*!�:06F *606"*6"/% *)(�)��;�$$(=. �:D �D!0 (+:0*6�=, $0?�";�� 
!:D +"(;�!"'"$9, <6( ?(!#(!"6, 60/ /0/ +(:FG"$*6)( ?%+:"/0'"= 
+9*6�( ?(:%>0H6 (6/:"/. 	( !:D 60/"#, /0/ ;06�;06"/0, <6(C( 
*�(/0 $�!(*606(>$(. �&%>�$"� '"6"�()0$"= ) ;06�;06">�*/"# 
J%�$0:0# (Math Reviews Citation database) ?(/0&9)0�6, >6( (/(:( 
90 % '"6"�()0$"= )9?0!0�6 "& !)%#C(!">$(C( (/$0. �(<6(;% JIF 
) <6(= (+:0*6" $0%/" %>"69)0�6 6(:F/( 10 % '"6"�()0$"= " ?�(-
?%*/0�6 (*$()$%H ;0**%”. “�$!�/*9 Thomson Scientific $� ?(/�9-
)0H6 " ?(:()"$9 ;06�;06">�*/"# J%�$0:(), %?(;D$%69# ) !)%# 
/�%?$�=G"# ;06�;06">�*/"# ��I��06")$9# J%�$0:0#, “Mathema-
tical Reviews” " “Zentralblatt”. �0; J� !0:��: “�*:" %J� D*$(, >6( 
$� *6("6 ('�$")06F *606F" $0 (*$()0$"" JIF J%�$0:(), 6( (6*H!0 
*:�!%�6, >6( $� ";��6 *;9*:0 ('�$")06F $0 (*$()0$"" JIF " 0)6(-
�() <6"# *606�=, ?�(C�0;;, *(C:0*$( /(6(�9; ($" �0+(60H6, 0 
(*(+�$$( !"*'"?:"$, /(6(�9� ($" ?��!*60):DH6. JIF +�& !(?(:-
$"6�:F$(= "$I(�;0'"" – *:"G/(; C�%+0D ('�$/0 !:D 60/(= !�D-
6�:F$(*6". �, �0&%;��6*D, ('�$/0 :H!�= – <6( $� 6( J� *0;(�, >6( 
('�$/0 "# ?%+:"/0'"=. 	(, �*:" )*� J� #(>�6*D �0$J"�()06F /0>�-
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*6)( /($/��6$(= ?%+:"/0'"" $0 (*$()� '"6"�()0$"D, *:�!%�6 *>"-
606F '"6"�()0$"D ";�$$( / <6(= ?%+:"/0'""”. 

10.7.2. ��+��/��*+- ! ��!3� 0�+��)%�. 
'�$/0 ?�("&)(!"-
6�:F$(*6" " �0$J"�()0$"� /0*0H6*D +(:FG"$*6)0 :H!�=, (6$(*D-
E"#*D / $0%>$(;% ;"�%. �H+(= %�()�$F 0/0!�;">�*/(= J"&$" – 
(6 "$!")"!%0:F$9# "**:�!()06�:�= " C�%?? !( %>��J!�$"= " !0-
J� '�:9# *6�0$ ":" ��C"($() – )*� >0E� ('�$")0�6*D " �0$J"�%-
�6*D ) '�:D# (?��!�:�$"D )9C(!$(*6" "$)�*6"�()0$"D. 	�*;(6�D 
$0 6( >6( $"/6( $� *(;$�)0�6*D ) $�(+#(!";(*6" ('�$/" ?�("&)(-
!"6�:F$(*6", ) 0/0!�;">�*/"# /�%C0# $� %6"#0H6 !�+069 ( 6(;, 
/0/ <6" ('�$/" ?�("&)(!D6*D " !:D >�C( ($" "*?(:F&%H6*D [Journal 
Metrics, 2010]. 

�"$0$*"�()0$"� "**:�!()0$"= ?(*6%?0�6 "& �0&:">$9# "*6(>-
$"/(), (!$0/( /0J!9= #(>�6, >6(+9 ):(J�$"D (/%?":"*F. �(*%-
!0�*6)�$$9� (�C0$9 * )(&�0*60HE"; )$";0$"�; *:�!D6 &0 $0%>-
$9;" "**:�!()0$"D;" " �0&�0+(6/0;", �0**;06�")0D "# ) /0>�*6-
)� !)"C06�:�= </($(;">�*/(C( ?�(C��**0. �$)�*6(�9 " 0/'"($��9 
"*?(:F&%H6 �0&:">$9� "$!"/06(�9 ?�("&)(!"6�:F$(*6", !:D 6(C( 
>6(+9 (?��!�:"6F, C!� " /�; ";�$$( (*%E�*6):�$9 :%>G"� "*-
*:�!()0$"D, ($" 60/J� $%J!0H6*D )( )*� +(:�� ?(!�(+$9# (6>�-
60# ( 6(;, /0/ "*?(:F&%H6*D I($!9. �%/()(!"6�:", (6)�6*6)�$$9� 
&0 ?�"$D6"� ��G�$"D, "E%6 ?�(&�0>$9� ;�6(!9 "&;���$"D *('"-
0:F$9# " </($(;">�*/"# ��&%:F606() �0&:">$9# *6(�($ "**:�!(-
)0$"=. �"$()$"/", &0$";0HE"�*D I"$0$*"�()0$"�; $0%/", ) 
+(:FG�= ;��� $0>"$0H6 (6$(*"6F*D / $0%>$9; "$*6"6%60; /0/ / 
/(;;��>�*/"; (�C0$"&0'"D;. 
$" $%J!0H6*D ) ;�6�"/0#, /(6(-
�9� !0H6 "$I(�;0'"H ( �0&:">$9# 0*?�/60# ?�("&)(!"6�:F$(*6" 
$0%>$(C( 6�%!0, !:D *�0)$�$"D *)("# ?(/0&06�:�= * ?(/0&06�:D;" 
/($/%��$6(). 

	0 "$!")"!%0:F$(; %�()$� ;$(C"� %>�$9� 60/J� "*?(:F&%H6 
;�6�"/", >6(+9 ('�$"6F *(+*6)�$$%H ?�("&)(!"6�:F$(*6F " /0�F-
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��$9= �(*6. � (+:0*6" %?�0):�$"D J%�$0:0;" ��!0/6(�9 "*?(:F-
&%H6 ;�6�"/", >6(+9 (?��!�:"6F ��=6"$C J%�$0:0, 0 "**:�!()06�-
:" "&%>0H6 "$I(�;0'"H ( �0$J"�()0$"", >6(+9 ('�$"6F )9C(!9 
(6 ?%+:"/0'"=. �0$J"�()0$"� $0 %�()$� %>��J!�$"= "*?(:F&%�6*D 
!:D ;$(C"# '�:�=. �(:"6"/" "*?(:F&%H6 �C( !:D "&;���$"D </($(-
;">�*/(C( ?(6�$'"0:0 $0'"", $0%>$9� %>��J!�$"D | !:D �0*?��-
!�:�$"D ��*%�*() " I"$0$*"�()0$"D, %>�$9� | !:D ?(!!��J0$"D 
��?%60'"" " *606%*0, *6%!�$69 | !:D (?��!�:�$"D ?(6�$'"0:F$(C( 
;�*60 (+%>�$"D, 0 C(*%!0�*6)�$$9� " >0*6$9� 0/'"($��9 | !:D ?�"-
$D6"D ��G�$"= ?( �0&;�E�$"H "$)�*6"'"=. �0/"; (+�0&(;, "&;�-
��$"� ?�("&)(!"6�:F$(*6" " ��&%:F606() $0%>$(C( 6�%!0 D):D�6*D 
)(*6��+()0$$9; " 0/6%0:F$9;. �6( *6";%:"�%�6 "**:�!()06�:�= 
/ �0&�0+(6/0; $()9#, +(:�� 6(>$9# ;�6�"/ " %*6�0$�$"H &0;�-
>�$$9# $�!(*606/() ) %J� 0?�(+"�()0$$9# ;�6(!0# "&;���$"=. 


!$(= "& $0"+(:�� "&)�*6$9# D):D�6*D ;�6�"/0 h-�
����, ?��-
)($0>0:F$( �0&�0+(60$$0D !:D ('�$/" %>�$9#. 	"J� ?�")�!�$ 
?�";��, /(6(�9= !�;($*6�"�%�6 (!"$ "& $�!(*606/() <6(= ;�6�"-
/" " ?��!(*6���C0�6 (6 $�?�0)":F$(C( �� "*?(:F&()0$"D. 

�0**;(6�"; ?%+:"/0'"($$%H 0/6")$(*6F 6��# %>�$9#.  
; �)6(� �1 (?%+:"/()0: *�;F *606�=, ?D6F "& $"# '"6"�%H6*D 

$� ;�$�� ?D6" �0&. h-"$!�/* 0)6(�0 �1 �0)�$ ?D6". 
; �)6(� �2 60/J� (?%+:"/()0: *�;F *606�= * 60/(= J� >0*6(-

6(= '"6"�()0$"D, $( % $�C( �*6F �E� ;$(C( *606�=, '"6"�%�;9# 
>�69�� ":" ;�$�� �0&. �0/"; (+�0&(;, 0)6(� �2 ?�(!�:0: +(:F-
G"= (+��; �0+(69, >�; 0)6(� �1, (!$0/( ";��6 60/(= J� h-"$-
!�/*, >6( " �1. 

; �)6(� �3 (?%+:"/()0: *�;F �0+(6, !)� "& $"# ";�H6 “)9*(-
/(�” (&$0>"6�:F$( +(:FG� h) /(:">�*6)( '"6"�()0$"=, $( % $�C( 
60/(= J� h-"$!�/*, /0/ % 0)6(�0 �1. 

�"!$(, >6( �0&:">$9� �0*?��!�:�$"D '"6"�()0$"= ;(C%6 ?(-
�(J!06F (!"$ " 6(6 J� h-"$!�/*, (!$0/( *(;$"6�:F$(, >6( ($" (6-
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�0J0H6 (!"$0/()%H ?�("&)(!"6�:F$(*6F. �0/"; (+�0&(;, ;�6�"/0 
h-"$!�/* $� ?�"C(!$0 !:D ('�$/" %>�$9# * !:"$$(= /0�F��(= " 
�0+(60HE"# ) (+:0*6", C!� ?�"$D60 )9*(/0D 0/6")$(*6F '"6"�(-
)0$"D. �*:" h-"$!�/* "*?(:F&%�6*D ) /0>�*6)� �!"$*6)�$$(= ;�6-
�"/", 6( ��0:F$0D /0�6"$0 +%!�6 "*/0J�$0. 

� ?(*:�!$�� )��;D ?(D)":(*F ;$(J�*6)( “$()9#” ;�6�"/, 0:F-
6��$06")$9# JIF, !:D �0$J"�()0$"D J%�$0:(). � (*$()$(; ($" 
?960H6*D ?��(!(:�6F $�!(*606/" JIF, *)D&0$$9� * ?���/(*(; ) 
*6(�($% ;$(C( '"6"�%HE"# (+:0*6�= $0%/", #0�0/6��$9;" /0>�-
*6)0;" /(6(�9# D):DH6*D (+":F$(� '"6"�()0$"� " )9*(/0D */(-
�(*6F (6)�6$(= ��0/'"" $0 ?%+:"/0'"H. ���!" $"# Source-
Normalized Impact per Paper (SNIP), Eigenfactor (EF) & Article In-
fluence (AI) " SCImago Journal Rank (SJR).  

��6�"/0 SNIP �0&�0+(60$0 ) '�:D# /(���/6"�()/" $�!(*606/0 
JIF, *)D&0$$(C( *( */(�(*6FH (6)�6$(= ��0/'"" $0 ?%+:"/0'"H. 
SNIP – <6( ��&%:F606 !�:�$"D *��!$�C( /(:">�*6)0 '"6"�()0$"= $0 
*606FH $0 “?(6�$'"0: '"6"�()0$"D” ) �0**;06�")0�;(= 6�;06">�-
*/(= (+:0*6" (0$C:. subject field). �(6�$'"0: '"6"�()0$"D | <6( 
('�$/0 *��!$�C( /(:">�*6)0 '"6"�()0$"= $0 *606FH, /(6(�(� (J"-
!0�6*D ?(:%>"6F *((6)�6*6)�$$( 6�;06">�*/(= (+:0*6". (�!�*F 6�-
;06">�*/0D (+:0*6F J%�$0:0 – <6( ;$(J�*6)( !(/%;�$6(), �C( '"-
6"�%HE"#.) 

��6�"/0 SJR %*60$0):")0�6 )&)�G�$$%H ('�$/% '"6"�()0$"-
D;, ?(:%>0�;9; (6 ;06��"0:(), (?%+:"/()0$$9# ) !0$$(; J%�$0-
:�. �(C:0*$( <6(= ;�6�"/� '"6"�()0$"D "& J%�$0:0 * +(:FG"; 
&$0>�$"�; SJR “)�*D6 +(:FG�”. 

��6�"/0 AI D):D�6*D ��&%:F606(; !�:�$"D EF J%�$0:0 $0 $(�-
;0:"&()0$$(� /(:">�*6)( *606�=, ) $�; ?�>060HE"#*D. �6% ;�6-
�"/% ;(J$( "$6��?��6"�()06F /0/ ?�('�$6 )��;�$", /(6(�(� +%-
!�6 ?(6�0>�$( $0 >6�$"� J%�$0:0, �*:" "*?(:F&()06F ;(!�:F “*)(-
+(!$(C( +:%J!0$"D” ?( *�6" '"6"�()0$"D.  
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�*� “$()9�” ;�6�"/" !�:0H6 ?(?�0)/% $0 /($6�/*6, ) >0*6$(-
*6" SJR " AI !(*6"C0H6 <6(C(, (?"�0D*F $0 +0&% !0$$9#, >6( ?(-
&)(:D�6 ?�()(!"6F *�0)$�$"D ;�J!% (+:0*6D;" "**:�!()0$"=. 
��(;� 6(C(, ?�" )9>"*:�$"" SJR " SNIP �0&;�� (/$0 %)�:">�$ !( 
6��# :�6, 0 ?�" )9>"*:�$"" AI # !( ?D6". 	0/($�', SNIP, SJR " EF 
& AI D):DH6*D (6/�969;" ;�6�"/0;", *((6)�6*6)%HE"� ;�6(!9 
"# )9>"*:�$"D " ?�";�$�$"D (?%+:"/()0$9 " (+E�!(*6%?$9.  

10.7.3. ��%!����� ��)�+��3� @���%$-�3� 0�+��). �(C($D 
&0 /(:">�*6)(; '"6"�()0$"= ?(+%J!0�6 0)6(�() (+�0E06F )$";0-
$"� $0 6(, C!� ?�>0606F*D, 0 !:D )9+(�0 J%�$0:0 $%J$0 "$I(�;0-
'"D ( �C( �0$C�. � +"+:"(;�6�">�*/"# "&;���$"D#, $0?�";�� ?�" 
�0$J"�()0$"" J%�$0:(), $�!(*606(>$( (!$(= ;�6�"/". `(�(G"; 
?�";��(; D):DH6*D ;�6�"/" SNIP " SJR, /(6(�9� "*?(:F&%H6*D 
/0/ )&0";(!(?(:$DHE"� " 6�; *0;9; ?(!>��/")0H6 $�J�:06�:F-
$(*6F "*?(:F&()0$"D (!$(= "& $"#.  

�( ;$�$"H 0)6(�() �0+(69 [Journal Metrics, 2010], !:D ?(:%>�-
$"D " ?(*:�!%HE�C( (+*%J!�$"D ('�$/" ?�("&)(!"6�:F$(*6" $0-
%>$9# "**:�!()0$"= $�(+#(!";( "*?(:F&()06F ;0/*";0:F$(� 
>"*:( !(*6%?$9# ;�6�"/. 	0%>$9� "**:�!()0$"D *:"G/(; ;$(C(-
C�0$$9 " )0J$9, >6(+9 ?��$�+��C06F 60/(= )(&;(J$(*6FH.  

� 60+:. 10.1 "*?(:F&()0$9 *:�!%HE"� (+(&$0>�$"D  "  *(/�0-
E�$"D: 

– A (article) – *606FD; L (letter) – ?"*F;(; R (report) – !(/:0! $0 
/($I���$'""; S (survey) – (+&(�. 

– JCR (Journal Citation Reports) – (6>�6, *(!��J0E"= JIF )�!%-
E"# J%�$0:().  

– Scopus ()��*"D (I"'"0:F$(C( $0&)0$"D: SciVerse Scopus) | 
+"+:"(C�0I">�*/0D " ��I��06")$0D ��, "$!�/*"�%HE0D $0%>$9� 
J%�$0:9, ;06��"0:9 /($I���$'"= " *��"=$9� /$"J$9� "&!0$"D.  
 �0&�0+(6>"/(; " ):0!�:F'�; Scopus D):D�6*D "&!06�:F*/0D /(�-
?(�0'"D “Elsevier”. 
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– a8 " c8 | %)�:">�$"� >"*:0 (+&(�() ) J%�$0:� %)�:">")0�6 
&$0>�$"� ;�6�"/". 

– a10 | $� ))(!"6 ?(?�0)/% $0 �0&:">"D ) *6�?�$" ?(/�96"D 
+0&(= !0$$9# ?��!;�6$9# (+:0*6�=. 

– b8 | *!��J")0�6*D &$0>�$"�; EF J%�$0:(), "& /(6(�9# '"-
6"�%H6*D (+&(�9. 

–  b10 " d10 | ):"D$"� �0*?��!�:D�6*D *(C:0*$( (+:0*6D;, 
$0"+(:�� ?(:$( ?��!*60):�$$9; ) ��. 

������� 10.1 
�0�0;�6�9 $�/(6(�9# J%�$0:F$9# ;�6�"/ 

��+��)� @���%$% X 
(/( 

�%�%0�+�3  
JIF (a) EF&AI (b) SNIP (c) SJR (d) 

1 
/$( '"6"�%�;(*6" 2 C(!0 5 :�6 3 C(!0 3 C(!0 
2 
/$( ?%+:"/0'"" 1 C(! 1 C(! 1 C(! 1 C(! 
3 >�6 *0;('"6"�()0-

$"D 
�*6F 	�6 �*6F �*6F,  

*;. d3 
4 	(�;0:"&0'"D ?( 

?��!;�6$(= (+:0*6" 
	�6 �*6F �*6F �*6F 

5 �"?9 ?%+:"/0'"=, 
"*?(:F&%�;9# ) >"*-
:"6�:� 

�H+9� 
?%+:"/0-

'"" 

�H+9� 
?%+:"/0-

'"" 

A, R, S A, R, S 

6 �"?9 ?%+:"/0'"=, 
"*?(:F&%�;9# ) &$0-
;�$06�:� 

A, S A, L, S A, R, S A, R, S 

7 �606%* "*6(>$"/0 '"-
6"�()0$"D 

	� %>"-
69)0�6*D

>"69)0�6-
*D 

	� %>"-
69)0�6*D 

>"69-
)0�6*D 

8 �II�/6 (6 %>�60 '"-
6"�()0$"= (+&(�() 

�;. a8 �;. b8 �;. c8 �;. d8 

9 
*$()$0D �� JCR JCR Scopus Scopus 
10 �II�/6 (6 ?(/�96"D 

�� ?��!;�6$(= (+-
:0*6" 

�;. a10 �;. b10 �;. c10 �;. d10 
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– c10 | ))(!"6 ?(?�0)/% $0 �0&:">"D ) *6�?�$" ?(/�96"D +0-
&(= !0$$9# ?��!;�6$9# (+:0*6�=. 

– d3 | ?�('�$6 *0;('"6"�()0$"= !:D J%�$0:0 (C�0$">")0�6*D 
33 %. 

– d8 | �"6"�()0$"D )&)�G")0H6*D $0 (*$()� ?��*6"J0 J%�-
$0:0, (6 /(6(�(C( ($" ?(*6%?0H6. 
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#$%!% 11. ���7�� /�/$��0�+��� 

11.1. ���7���, Z�%�) (Benford, 
Frank) – 0;��"/0$*/"= "$J�$��, I"&"/ 
[Wikipedia]. 

 <����'�
��. � 1938 C. �. ��$I(�! 
(6/�9: &0/($, ?(:%>")G"= �C( ";D – &0-
/($ ��$I(�!0 (Benford's Law), ":", !�%-
C(� $0&)0$"�, “I�$(;�$ ?��)(= '"I�9”. 
�(C:0*$( <6(;% &0/($% ) *606"*6">�*/"# 
!0$$9# ?��)0D '"I�0 d (d � {1,…9}) 
)*6��>0�6*D * )��(D6$(*6FH P(d) = log 

(d+1) – log (d) = log (1 + 1/d). �?��)9� ?�(D):�$"� <6(C( &0/($0 
&0;�6": 0;��"/0$*/"= 0*6�($(; �. 	FH/(;+0 ) 1881 C. 
$ (+$0-
�%J":, >6( *?�0)(>$"/", *(!��J0E"� :(C0�"I;">�*/"� 60+:"'9, 
"*6��?0$9 60;, C!� *(!��J06*D :(C0�"I;9 >"*�:, $0>"$0HE"#*D 
* �!"$"'9, " '�:9 !:D >"*�:, $0>"$0HE"#*D $0 '"I�% !�)D6F. �0-
/($ (*60)0:*D $�&0;�>�$$9; !( 6�# ?(�, ?(/0 �. ��$I(�!, $�&$0-
/(;9=, (>�)"!$(, * �0+(6(= �. 	FH/(;+0, $� )9)�: <6(6 J� &0/($ 
" $� (?%+:"/()0: �C( ) 1938 C., (+(*$()0) (C�(;$9; (+��;(; !0$-
$9#. 
$ ?�(0$0:"&"�()0: "$I(�;0'"H ( ?:(E0!D# +0**�=$() 
335 ��/, %!�:F$(= 6�?:(�;/(*6" " ;(:�/%:D�$(; )�*� *(6�$ #"-
;">�*/"# *(�!"$�$"=, $(;��0# !(;() ?��)9# 342 :"', %/0&0$$9# 
) *?�0)(>$"/�. �$0:"& >"*�: ?(/0&0:, >6( �!"$"'0 D):D�6*D ?��-
)(= &$0>0E�= '"I�(= * )��(D6$(*6FH $� 1/9, /0/ *:�!()0:( +9 
(J"!06F, 0 ?�"+:"&"6�:F$( 1/3. �0/($ ��$I(�!0 ?�";�$";, $0-
?�";��, / +0$/()*/"; *>�60;, (*606/0; 6()0�() $0 */:0!0#, '�$0; 
$0 0/'"", >"*:�$$(*6" $0*�:�$"D, *;��6$(*6", ?:(E0!D; *6�0$, 
)9*(60; )9*(6$9# *((�%J�$"= " 6.?. 

���=�%7�&�*)%' *(�%!)%. ��0$/ ��$I(�! �(!":*D 29 ;0D 
1883 C. ) �J($*60%$�, ��$*":F)0$"D. � 1910 C. &0/($>": �">"C0$-
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*/"= %$")��*"6�6. �0+(60: ) “General Electric”. �(&!0: "$*6�%;�$6 
!:D "&;���$"D "$!�/*0 ��I�0/'"" *6�/:0. �. ��$I(�! %;�� 4 !�/0+�D 
1948 C. ) 	FH-�(�/�. 

11.2. ��<�7���, �%0W<$- (Bradford, Samuel) – 0$C:"=*/"= ;0-
6�;06"/ " +"+:"(6�/0�F [Wikipedia]. 

<����'�
��. � 1934 C. %*60$()": <;?"�">�*/"= &0/($, $0-
&)0$$9= �C( ";�$�; (Bradford’s Law). �0**;(6�"; ;$(J�*6)( 
J%�$0:(), ) /(6(�9# (?%+:"/()0$9 *606F" ?( )9+�0$$(= 6�;06"-
/�. ?(�D!(>"; <6( ;$(J�*6)( ?( )(&�0*60$"H >"*:0 *606�=. �0-
/($ C:0*"6, >6( �0$J"�()0$$(� 60/"; (+�0&(; ;$(J�*6)( J%�$0-
:() ;(J$( �0&+"6F $0 6�" C�%??9 60/, >6( ) /0J!(= C�%??� +%!�6 
(!"$0/()(� /(:">�*6)( *606�= ?( &0!0$$(= 6�;�. ��" <6(; /(:"-
>�*6)( J%�$0:() ) /0J!(= C�%??� +%!�6 *((6)�6*6)()06F (6$(G�-
$"H 1:n:n2, C!� n # $�/(6(�(� >"*:(, +(:FG�� �!"$"'9. 	�*(-
;$�$$(= &0*:%C(= �. ��<!I(�!0 D):D�6*D %*?�G$(� )$�!��$"� ) 
!(/%;�$6((+(�(6 /�%?$�=G�= �)�(?�=*/(= $0%>$(= +"+:"(6�/" 
!�*D6">$(= *"*6�;9 /:0**"I"/0'"". 

���=�%7�&�*)%' *(�%!)%. �0;H<:F ��<!I(�! �(!":*D ) �($!(-
$� 10 D$)0�D 1878 C. � 1899 C. �0+(60: ) +"+:"(6�/� �%&�D $0%/" 
(South Kensington). C 1925 ?( 1937 CC. �%/()(!": +"+:"(6�/(= ;%&�D. 
�. ��<!I(�! %;�� 13 $(D+�D 1948 C. 
 

11.3. #%�7�$�, "�@�� (Garfield, 
Eugene) | 0;��"/0$*/"= %>�$9=, (!"$ "& 
(*$()06�:�= +"+:"(;�6�"" [Wikipedia].  

 <����'�
��. �.�0�I":!, *:�!%D 
"!�D; "&(+��606�:D C"?��6�/*60 �. �%G0, 
"&:(J�$$9; ) 1945 C. ) �0+(6� “�0/ ;9 
;(J�; !%;06F” (�%**/"= ?���)(! *;. 
[�%G, �0$$�)0�]), �0&�0+(60: Science 
Citation Index (SCI, "$!�/* $0%>$(C( '"-
6"�()0$"D). �. �0�I":!% ?�"$0!:�J"6 
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(6/�96"�: $�+(:FG(� /(:">�*6)( J%�$0:() 6"?0 “Nature” " 
“Science” *:%J"6 D!�(; )*�# �*6�*6)�$$9# $0%/. �:�!%�6 (6;�-
6"6F, >6( 60/(� D):�$"� $� $0+:H!0�6*D !:D C%;0$"60�$9# " (+-
E�*6)�$$9# $0%/.  

���=�%7�&�*)%' *(�%!)%. �. �0�I":! �(!":*D 16 *�$6D+�D 
1925 C. ) 	FH-�(�/�. � 1960 C. �. �0�I":! (*$()0: �$*6"6%6 $0%>-
$(= "$I(�;0'"" (ISI) | /(;;��>�*/%H (�C0$"&0'"H, &0$";0HE%H*D 
)(?�(*0;" �0&�0+(6/" +"+:"(C�0I">�*/"# �� $0%>$9# ?%+:"/0'"= " 
"# "$!�/*"�()0$"�;, 0 60/J� (?��!�:�$"�; "$!�/*0 '"6"�%�;(*6", 
";?0/6-I0/6(�0 " !�%C"# *606"*6">�*/"# ?(/0&06�:�= )9?(:$�$"D 
$0%>$9# �0+(6. � 1961 C. �. �0�I":! &0E"6": !"**��60'"H ?( 
*6�%/6%�$(= :"$C)"*6"/� ) ��$*":F)0$*/(; %$")��*"6�6�. � 2007 C. 
�. �0�I":! *(&!0: ?�(C�0;;$9= ?�(!%/6 HistCite !:D +"+:"(;�6�"-
>�*/(C( 0$0:"&0. 
$ D):D�6*D ��!0/6(�(; " "&!06�:�; J%�$0:0 “The 
Scientist”.  

11.4. 
�+)%, �$-7��� (Lotka, Alfred) | 
0;��"/0$*/"= ;06�;06"/, *606"*6"/ 
[Lotka, CV].  

<����'�
��. �:FI��! �(6/0 <;?"�"-
>�*/"; ?%6�; %*60$()":, >6( >"*:( 0)6(-
�(), $0?"*0)G"# n *606�=, *(*60):D�6 1/na 
(6 >"*:0 0)6(�(), $0?"*0)G"# (!$% *60-
6FH, C!� &$0>�$"� � +:"&/( / !)%;. 
�. �(6/0 ?(:%>": "&)�*6$(*6F &0 �0+(69 ) 
(+:0*6" !"$0;"/" ?(?%:D'"=. 
$ "&%>0: 

?�('�** *;�$9 ?(/(:�$"=, !0: *()��;�$$(� 0$0:"6">�*/(� )9�0-
J�$"� )(&�0*60 ?(/(:�$"D, 0$0:"&"�()0: ?�('�** !�;(C�0I">�-
*/(C( �0&)"6"D *�;F". �. �(6/0 ))�: "$6�C�0:F$(� %�0)$�$"� )(*-
?�("&)(!*6)0 $0*�:�$"D. �"/: <6"# �0+(6 ?�"$�* �(6/� "&)�*6-
$(*6F /0/ (*$()06�:H *()��;�$$(C( !�;(C�0I">�*/(C( 0$0:"&0 " 
0)6(�% 6�(�"" *60+":F$(C( $0*�:�$"D, /(6(�%H ($ )?(*:�!*6)"" 
�0*?�(*6�0$": $0 ?�('�**9 �0&)"6"D *0;((+$():DHE"#*D *()(-
/%?$(*6�=. �**:�!()0: </($(;">�*/"� " !�;(C�0I">�*/"� 0*?�/-
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69 &!�0)((#�0$�$"D " <)(:H'"" ?�(!(:J"6�:F$(*6" J"&$", &0-
:(J") (*$()9 </($(;">�*/(= !�;(C�0I"". 

���=�%7�&�*)%' *(�%!)%. �:FI��! �(6/0 �(!":*D 2 ;0�60 
1880 C. ) C(�(!� ��;+��C, �)*6�(-��$C�"D (*�=>0* �F)(), /�0"$0). 
� 1901 C. (/($>": �"�;"$C�;*/"= %$")��*"6�6 ) ��:"/(+�"60$"". 
� 1912 C. &0E"6": !"**��60'"H. � 1924 ?( 1947 CC. �%/()(!": ;06�-
;06">�*/";" "**:�!()0$"D;" ) 0;��"/0$*/(= *6�0#()(= /(;?0$"" 
“��6�(?(:"6�$ :0=I "$G%��$*”. � 1938 ?( 1939 CC. D):D:*D ?��&"-
!�$6(; “�;��"/0$*/(= 0**('"0'"" $0*�:�$"D”. � 1942 C. �%/()(!": 
“�;��"/0$*/(= *606"*6">�*/(= 0**('"0'"�=”, D):D:*D >:�$(; “��-
J!%$0�(!$(C( *(H&0 ?( $0%>$(;% "&%>�$"H $0*�:�$"D”. �:FI��! 
�(6/0 %;�� 5 !�/0+�D 1949 C. 

11.5. �%���$-/��+, ����% (Mandelbrot, 
Benoît) | I�0$'%&*/"= " 0;��"/0$*/"= ;0-
6�;06"/, *(&!06�:F I�0/60:F$(= C�(;�6�"" 
[Wikipedia].  

<����'�
��. � 1952 C. ��$%0 �0$!�:F+-
�(6 ) �(�+($$� &0E"6": !"**��60'"H, /(6(-
�0D ?(:(J":0 $0>0:( �C( ;�J!"*'"?:"$0�-
$9; "**:�!()0$"D;. � ��&%:F606� *(�!"$�-
$"D <:�;�$6() 6�(�"" "$I(�;0'"", :"$C)"*-
6"/" " 6�(�"" )��(D6$(*6�= ) !"**��60'"" 

)9)(!":"*F &0/($9 *606"*6">�*/(= *6�%/6%�9 D&9/0. � (*$()% 
+9:" ?(:(J�$9 �0+(69 C0�)0�!*/(C( I":(:(C0 �J. �. �"?I0, /(-
6(�9= ) 1949 C. <;?"�">�*/" %*60$()":, >6( ) :H+(; !(*606(>$( 
(+��;$(; *(!��J06�:F$(; 6�/*6� >0*6(69 %?(6��+:�$"D *:() 
(?"*9)0H6*D *6�?�$$9; &0/($(;. �0$!�:F+�(6 %6(>$": &0/($ 
�"?I0 " ?(/0&0:, >6( ($ *:�!%�6 "& ?�"$'"?0 $0";�$FG"# %*"-
:"=, �*:" ?��!?(:(J"6F, >6( ?�" ?���!0>� ";�HE�C(*D /(:">�*6-
)0 "$I(�;0'"" () *;9*:� ��$$($0) " C()(�DE"=, " *:%G0HE"= 
*6��;D6*D &06�06"6F /0/ ;(J$( ;�$FG� %*":"=, ;"$";"&"�()0) 
*��!$HH *6(";(*6F *:()0. � (+:0*6" </($(;"/" �. �0$!�:F+�(6 
"&%>": *606"*6"/% '�$ $0 #:(?(/ &0 +(:FG(= ?��"(! )��;�$" (+(-



 217

:�� 100 :�6) " *;(C )9D)"6F 6�$!�$'"H "# "&;�$�$"D. 
$ ?�(*:�-
!": *";;�6�"H ) !:"6�:F$9# " /�06/()��;�$$9# /(:�+0$"D# '�-
$9. �( *%6", !:D ��G�$"D <6(= ?�(+:�;9 �. �0$!�:F+�(6 ?�";�-
$": &0>06/" *)(�C( ��/%�*")$(C( (I�0/60:F$(C() ;�6(!0. 
�. �0$!�:F+�(6 ))�: ) (+(�(6 6��;"$ “I�0/60:” ((6 *:()0 “?(-
!(+$9=”). 

���=�%7�&�*)%' *(�%!)%. ��$%0 �0$!�:F+�(6 �(!":*D ) �0�G0-
)� ) 1924 C.  

� 1936 C. <;"C�"�()0: )( ��0$'"H " ?(?0: ?(! ):"D$"� *)(�C( 
!D!" �(:�;0 �0$!�:F+�(=60, >:�$0 C�%??9 “	"/(:D �%�+0/"”. J� 
) G/(:� �. �0$!�:F+�(6 (+:0!0: )�:"/(:�?$9; ?�(*6�0$*6)�$$9; 
)((+�0J�$"�;, ?(&)(:D)G"; �;% !0J� 0:C�+�0">�*/"� &0!0>" ��G06F 
C�(;�6�">�*/"; *?(*(+(;. � 1945 C. �. �0$!�:F+�(6 ?(*6%?0�6 ) 
�(�+($$% " &0E"E0�6 !"**��60'"H. �06�; ($ ?����&J0�6 ) ���, C!� 
&0/0$>")0�6 �0:"I(�$"=*/"= "$*6"6%6 6�#$(:(C"". � 1958 C. �. �0$-
!�:F+�(6 �0+(60�6 ) $0%>$(-"**:�!()06�:F*/(; '�$6�� IBM. �0$"-
;0:*D :"$C)"*6"/(=, 6�(�"�= "C�, </($(;"/(= " 0*6�($(;"�=. ��$%0 
�0$!�:F+�(6 %;�� 14 (/6D+�D 2010 C. ) ��;+�"!J� (�0**0>%*�6*, 
���).  

11.6. �%�T%)�!%-\%;)�!�& 	���% 
�$%��0���!�% (Marshakova-Shaikevich, 
Irina) [�0�G0/()0-�0=/�)">, CV]. 

<����'�
��. �. �. �0�G0/()0-�0=-
/�)"> D):D�6*D 0)6(�(; ;�6(!0 /('"6"-
�()0$"D (co-citation | ?%+:"/0'"D 1973 C.), 
/(6(�9= "*?(:F&%�6*D ?�" ?(*6�(�$"" 
/0�6 $0%/" ) �$*6"6%6� $0%>$(= "$I(�-
;0'"" ISI ��� , 0 60/J� ) +0&0# Web of 
Knowledge. �)6(� ;�6(!0 �0*>�60 *60$-

!0�6$(C( ?(/0&06�:D )(&!�=*6)"D !:D $0%>$(C( J%�$0:0 " (+:0*6" 
&$0$"D $0 (*$()� !0$$9#, ?��!*60):�$$9# ) +0&� Journal Citation 
Reports (?%+:"/0'"" 1988 C. – $0 �%**/(; D&9/�, 1996 C. – $0 0$C-
:"=*/(; D&9/�). �6(6 ;�6(! ?(&)(:D�6 ('�$")06F J%�$0: $�&0)"-



 218

*";( (6 (+:0*6" &$0$"D ", ) >0*6$(*6", "*?(:F&%�6*D !:D ('�$/" 
$0'"($0:F$(C( /(�?%*0 $0%>$(= ?��"(!"/".  

���=�%7�&�*)%' *(�%!)%. � 1973 C. (?%+:"/()0$0 (*$()(?(:0-
C0HE0D �0+(60 [�0�G0/()0, 1973] “�"*6�;0 *)D&�= ;�J!% !(/%;�$-
60;", ?(*6�(�$$0D $0 (*$()� **9:(/”. � 1975 C. ) ��	��� ��	 &0-
E"E�$0 !"**��60'"D $0 *("*/0$"� %>�$(= *6�?�$" /0$!"!060 6�#$"-
>�*/"# $0%/ “�:C(�"6;">�*/"� /:0**"I"/0'"" !"$0;">�*/"# !(/%-
;�$60:F$9# ;0**")() "$I(�;0'""”. � 1988 C. (?%+:"/()0$0 ;($(-
C�0I"D [�0�G0/()0, 1988] “�"*6�;0 '"6"�()0$"D $0%>$(= :"6��06%-
�9 /0/ *��!*6)( *:�J�$"D &0 �0&)"6"�; $0%/"”. � 1993 C. ) �$*6"6%6� 
I":(*(I"" ��	 &0E"E�$0 !"**��60'"D $0 *("*/0$"� %>�$(= *6�?�$" 
!(/6(�0 I":(*(I*/"# $0%/ “��6(!9 /(:">�*6)�$$(C( 0$0:"&0 $0%>-
$(C( &$0$"D”. � 2002 C. (?%+:"/()0$0 �0+(60 [�0�G0/()0-�0=/�)">, 
2002] “�/:0! �(**"" ) �0&)"6"� ;"�()(= $0%/"”. � 2004 C. )9G:0 �0-
+(60 [�0�G0/()0-�0=/�)">, 2004] “�:0**"I"/0'"D $0%>$9# J%�$0-
:() ;�6(!(; /('"6"�()0$"D”. � 2008 C. (?%+:"/()0$0 ;($(C�0I"D 
[�0�G0/()0-�0=/�)">, 2008] “�(**"D ) ;"�()(= $0%/�. �"+:"(;�6-
�">�*/"= 0$0:"&”. � $0*6(DE�� )��;D �. �. �0�G0/()0-�0=/�)"> 
�0+(60�6 )�!%E"; $0%>$9; *(6�%!$"/(; ) �$*6"6%6� I":(*(I"" ��	.  

11.7. �%$�0�! �%*�$�; �%*�$-�!�& 
(Nalimov, Vasili) | )"!$9= *()�6*/"= " 
�(**"=*/"= %>�$9= [Wikipedia]. 

<����'�
��. �. �. 	0:";() D):D�6*D 
(!$"; "& *(&!06�:�= $0%>$(C( $0?�0):�$"D 
$0%/(;�6�"D. � *(0)6(�*6)� * �. �. �%:F-
>�$/( "; $0?"*0$0 �0+(60 [	0:";(), 
�%:F>�$/(, 1969]. �. �. 	0:";() ):0!�: 
0$C:"=*/";, $�;�'/";, I�0$'%&*/";, 
?(:F*/";, 0�0+*/"; D&9/0;". 
$ ?(!C(6(-

)": 18 /0$!"!06() " 6��# !(/6(�() $0%/. ��=*6)"6�:F$9= >:�$ 
���	 * 1996 C., >:�$ ��!/(::�C"= ;�J!%$0�(!$9# $0%>$9# J%�-
$0:(). 	0C�0J!�$ ;�!0:FH ����/0 !� �(::0 ��0=*0 (1985 C.),  
?(>�6$9; &$0/(; ���	 “�0 &0*:%C" ) �0&)"6"" $0%/" " </($(;"-
/"” (1996 C.), %!(*6(�$ ?(>�6$(C( &)0$"D “�:0**"/ '"6"�()0$"D” 



 219

(?( ('�$/0; ISI, 1990 C.). �)(�>�*/(� $0*:�!"� 	0:";()0 �. �. 
)/:H>0�6 +(:�� 30 /$"C " 250 *606�= ?( �0&:">$9; (6�0*:D;  
&$0$"D. 

���=�%7�&�*)%' *(�%!)%. �. �. 	0:";() �(!":*D 4 $(D+�D 
1910 C. � 1929 C. ?(*6%?": $0 ;06�;06">�*/(� (6!�:�$"� I"&"/(-;0-
6�;06">�*/(C( I0/%:F6�60 ��. � 1930 C. %G�: "& �� ) &$0/ ?�(-
6�*60 ?�(6") 6�0):" "$6�::"C�$'"" " )*/(�� (1930 C.) ?(*6%?": $0 
�0+(6% :0+(�0$6(;, &06�; "$J�$��(;-:0+(�0$6(; )( �*�*(H&$9= 
<:�/6�(6�#$">�*/"= "$*6"6%6 (���). �:%J": ) 0�;"" ) $0%>$(-6�#-
$">�*/(; '�$6�� ���. �(*:� !�;(+":"&0'"" �0+(60: ) �$*6"6%6� 
/($6�(:F$(-"&;��"6�:F$9# ?�"+(�(), C!� ?�(G�: 066�*60'"($$%H 
/(;"**"H, !0)G%H ?�0)( $0 &0E"6% /0$!"!06*/(= !"**��60'"" +�& 
(/($>0$"D )%&0. 

1936 C. | ?��)9= 0��*6. �6(�(= 0��*6 | 18 "H$D 1937 C., ?�"C(-
)(� | 5 :�6 ?( *6. 58 ??. 10|11. ��()�: ?D6F :�6 (?(*:� I(�;0:F$(C( 
(*)(+(J!�$"D ) 1942 C., $� !0)0)G�C( ?�0)0 $0 )(&)�0E�$"� ) �(*/-
)%) ) �0C0!0$�, ) (*$()$(; $0 
�(6%/0$*/(; &0)(!� C(�$(C( (+(�%-
!()0$"D. � 1947 C. | )(&)�0E�$"� ) �(*/)%. � 1955 C. �0+(60�6 ;:0!-
G"; $0%>$9; *(6�%!$"/(; ) ��	��� �	 ���� (��!0/6(� ) (6!�:� 
“
?6"/0”). �0$!"!06 6�#$">�*/"# $0%/, 6�;0 !"**��60'"": “�"II�-
��$'"0:F$(� "&%>�$"� (G"+(/ *?�/6�0:F$(C( " #";">�*/(C( 0$0:"&0 
* ?�";�$�$"�; ;�6(!() ;06�;06">�*/(= *606"*6"/"”. 

� 1959 C. ?���)(!"6*D ) �(*%!0�*6)�$$9= "$*6"6%6 ��!/"# ;�60:-
:() (��������). � 1964 C. &0E"E0�6 !"**��60'"H $0 *("*/0$"� 
%>�$(= *6�?�$" !(/6(�0 6�#$">�*/"# $0%/ “��6(!(:(C">�*/"� 0*?�/-
69 #";">�*/(= /"+��$�6"/"”. 

� 1970 C. &0$";0�6 !(:J$(*6F ?�(I�**(�0 $0 /0I�!�� 6�(�"" )�-
�(D6$(*6�= " ;06�;06">�*/(= *606"*6"/" ��. �(&!0: ();�*6� * 
�. �. �$�!�$/() *�/'"H “�06�;06">�*/"� ;�6(!9 "**:�!()0$"D” 
J%�$0:0 “�0)(!*/0D :0+(�06(�"D” " �%/()(!": �H * 1962 ?( 1997 CC. 

1965|1975 CC. | ?��)9= &0;�*6"6�:F &0)�!%HE�C( ;�JI0/%:F6�6-
*/(= �0+(�06(�"�= *606"*6">�*/"# ;�6(!() �� (&0)�!%HE"= :0+(-
�06(�"�= | 0/0!. �. 	. �(:;(C(�()). �(*:� �0*I(�;"�()0$"D �0+(-
�06(�"" | &0)�!%HE"= :0+(�06(�"�= (1975|1988 CC. | C:0)$9= $0%>-
$9= *(6�%!$"/) ;06�;06">�*/(= 6�(�"" </*?��";�$60 �"(:(C">�*/(-
C( I0/%:F6�60 ��. � 1993 C. | C:0)$9= $0%>$9= *(6�%!$"/ :0+(�0-
6(�"" *"*6�;$(= </(:(C"" +"(:(C">�*/(C( I0/%:F6�60 ��. 
�. �. 	0:";() */($>0:*D 19 D$)0�D 1997 C.  
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11.8. �%��+�, ��$-7���� (Pareto, 
Vilfredo) | "60:FD$*/"= "$J�$��, </($(;"*6 
" *('"(:(C [Wikipedia].  

<����'�
��. �":FI��!( �0��6( �0&�0-
+(60: �D! 6�(�"=, $0&)0$$9# �C( ";�$�;: 
�0*?��!�:�$"� �0��6(, /�")0D �0��6(, &0-
/($ �0��6(, <II�/6")$(*6F ?( �0��6(. 
$ 
D):D�6*D (!$"; "& (*$()(?(:(J$"/() 6�(-
�"" <:"6, *(C:0*$( /(6(�(= (+E�*6)( ";��6 
?"�0;"!0:F$%H *6�%/6%�%: $0 )��G"$� $0-

#(!"6*D <:"60 | *('"0:F$9= *:(=, �%/()(!DE"= J"&$FH )*�C( 
(+E�*6)0; &0:(C %*?�G$(C( �0&)"6"D *(*6("6 ) *)(�)��;�$$(= �(-
60'"" ((+$():�$"") <:"69. 

���=�%7�&�*)%' *(�%!)%. �. �0��6( �(!":*D 15 "H:D 1848 C. ) 
�0�"J�. � 1858 C. *�;FD �0��6( ?����#0:0 ) �60:"H, C!� �":FI��!( 
?(:%>": (!$()��;�$$( /:0**">�*/(� C%;0$"60�$(� " 6�#$">�*/(� 
(+�0&()0$"�. � 1869 C. ?(*:� (/($>0$"D �(:"6�#$">�*/(= G/(:9 ) 
�%�"$� �. �0��6( &0E"6": !"**��60'"H “�%$!0;�$60:F$9� ?�"$'"-
?9 �0)$()�*"D ) 6)��!9# 6�:0#”. �  6�>�$"� �D!0 :�6 ($ &0$";0: )0J-
$9� !(:J$(*6" ) J�:�&$(!(�(J$(; )�!(;*6)� " ) ;�60::%�C">�*/(= 
/(;?0$"". � ?��)(= ?(:()"$� 1890-# CC. �. �0��6( ?%+:"/%�6 �D! "*-
*:�!()0$"= ) (+:0*6" </($(;">�*/(= 6�(�"" " ;06�;06">�*/(= </(-
$(;"/". � 1893 C. " !( /($'0 J"&$" ($ +9: ?�(I�**(�(; ?(:"6">�-
*/(= </($(;"" �(&0$$*/(C( %$")��*"6�60 ) �)�='0�"", *;�$") ) 
<6(= !(:J$(*6" "&)�*6$(C( </($(;"*60 ��($0 �0:F�0*0. ;�� �0��6( 
20 0)C%*60 1923 C. ) ��:"$F" (�)�='0�"D). 
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11.9. ��%;*, ����) �@�� �� ��$$% 
(Price, Derek John de Solla) | +�"60$*/"= " 
0;��"/0$*/"= "*6(�"/ $0%/", %>�$9= ) 
(+:0*6" "$I(�;06"/" [Wikipedia].  

<����'�
��. 	0%>$9= )/:0! �. ��0=-
*0 )/:H>0�6, )(-?��)9#, "**:�!()0$"D 
</*?($�$'"0:F$(C( �(*60 $0%/" " ?(:%-
?��"(!0 0/6%0:F$(*6" $0%>$(= :"6��06%-
�9 (1963 C.); )(-)6(�9#, "**:�!()0$"D '�-
?" '"6"�()0$"D ;�J!% $0%>$9;" �0+(60-

;" )/:H>0D (6/�96"�, >6( '�?" '"6"�()0$"D ";�H6 �0*?��!�:�-
$"� ?( *6�?�$$(;% &0/($% (1965 C.); )-6��6F"#, *(&!0$"� ;06�;0-
6">�*/(= 6�(�"" '�?�= '"6"�()0$"D $0 (*$()� “Matthew effect” 
(1976 C.). ��0=*% ?�"$0!:�J"6 ?��)0D ?(!�(+$0D �0+(60 (+ 0$6"-
/"6��*/(; ;�#0$"&;� (*;. I(6() | *606FD “���)$�C��>�*/"= /(;-
?FH6��” (0$C:. An ancient Greek computer) ) J%�$0:� Scientific 
American [Price, 1959]. ���!" $0"+(:�� &$0>"6�:F$9# �0+(6 ��0=-
*0 | ;($(C�0I"D 1963 C. “�0:0D $0%/0, +(:FG0D $0%/0” (0$C:. 
Little Science, Big Science), &0:(J")G0D (*$()% $()(= (6�0*:" &$0-
$"D | $0%/(;�6�"".  

���=�%7�&�*)%' *(�%!)%. �. ��0=* �(!":*D 22 D$)0�D 1922 C. ) 
��=6($� (�$C:"D), "&%>0: I"&"/% " ;06�;06"/% ) �($!($*/(; %$"-
)��*"6�6�, /(6(�9= (/($>": ) 1942 C. �0; J� ) 1946 C. �. ��0=* &0-
E"6": !"**��60'"H ?( </*?��";�$60:F$(= I"&"/�. �!�D </*?($�$-
'"0:F$(C( �(*60 $0%/" ?�"G:0 / $�;%, /(C!0 ($ &0;�6": 60/(= �(*6 
?( J%�$0:% “Philosophical Transactions of the Royal Society” ) ?��"(! 
1665|1850 CC., ?(:$0D ?(!G")/0 /(6(�(C( $0#(!":0*F % $�C( !(;0. 
� 1049 C. ��0=* )��$%:*D ) �$C:"H, >6(+9 �0+(606F $0! !"**��60'"-
�= !(/6(�0 I":(*(I"" ?( "*6(�"" $0%/", $0 <6(6 �0& ) ��;+�"!J-
*/(; %$")��*"6�6�. � !0:F$�=G�; �. ��0=* �0+(60: ) ��� ) /0>�*6-
)� /($*%:F60$60 �;"6*($()*/(C( "$*6"6%60 " *(6�%!$"/0 �$*6"6%60 
?��*?�/6")$9# "**:�!()0$"=, 0 &06�; ;$(C( :�6, )?:(6F !( *)(�= 
/($>"$9, +9: ?�(I�**(�(; "*6(�"" $0%/" ) ��:F*/(; %$")��*"6�6�. 
�. ��0=* %;�� 3 *�$6D+�D 1983 C. � 1984 C. ($ ?(*;��6$( %!(*6(�$ 
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?��;"" “�;��"/0$*/(= 0**('"0'"" "$I(�;06"/" " 6�#$(:(C""” &0 
)9!0HE"=*D )/:0! ) "**:�!()0$"D ) (+:0*6" "$I(�;06"/". 

11.10. 6��T, 6���� (Hirsch, Jorge) – 
0;��"/0$*/"= ?�(I�**(� I"&"/" [Wikipedia]. 

<����'�
��. `. `"�G D):D�6*D 0)6(�(; 
h-"$!�/*0, ?��!$0&$0>�$$(C( !:D ('�$/" 
?%+:"/0'"($$(= ?�("&)(!"6�:F$(*6" %>�-
$9#. �6(6 "$!�/* +0&"�%�6*D $0 ;$(J�*6)� 
$0"+(:�� '"6"�%�;9# ?%+:"/0'"= " ;$(J�-
*6)� '"6"�()0$"=, /(6(�9� ($" ?(:%>":" (6 
!�%C"# ?%+:"/0'"=. �$!�/* ;(J�6 ?�";�-
$D6F*D 60/J� !:D "&;���$"D ?�(!%/6")$(-

*6" " )0J$(*6" C�%?? %>�$9#, 60/"# /0/ (6!�:�$"�, (�C0$"&0'"D 
":" *6�0$0. � 2010 C. `. `"�G ?��!:0C0�6 hbar (�-"$!�/*), /(6(-
�9= ?(:�&�$ !:D (?��!�:�$"D ?%+:"/0'"($$(= ?�("&)(!"6�:F$(-
*6" "**:�!()06�:�= * %>�6(; <II�/60 *(0)6(�*6)0. 

���=�%7�&�*)%' *(�%!)%. `(�#� `"�G �(!":*D ) 1953 C. �0+(-
60�6 ) �0:"I(�$"=*/(; %$")��*"6�6� �0$-�"�C( (���).  

11.11. 9�(7, �@���@ (Zipf, George) – 
0;��"/0$*/"= *606"*6"/ " :"$C)"*6 
[Wikipedia]. 

<����'�
��. �**:�!%D �0*?��!�:�$"D 
>0*6(69 )*6��>0�;(*6" *:() �*6�*6)�$$(-
C( D&9/0 ) !(*606(>$( +(:FG(; 6�/*6�, ) 
1949 C. �"?I <;?"�">�*/" %*60$()":, >6( 
) :H+(; !(*606(>$( (+��;$(; *(!��J0-
6�:F$(; 6�/*6� >0*6(69 %?(6��+:�$"D 
*:() (?"*9)0H6*D *6�?�$$9; &0/($(;. 

�60 &0/($(;��$(*6F ?(:%>":0 $0&)0$"� &0/($0 �"?I0. �(�;0:F$( 
<6( ;(J$( &0?"*06F ) )"!� Pn ~ 1/na, C!� Pn – >0*6(60 "*?(:F&()0-
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$"D <:�;�$60 (*:()0) c ?(�D!/()9; $(;��(; n, ?0�0;�6� � +:"&(/ 
/ �!"$"'�.  

���=�%7�&�*)%' *(�%!)%. �J(�!J �"?I �(!":*D 7 D$)0�D 
1902 C. >":*D ) �0�)0�!�, "&%>0: /"60=*/"= D&9/ " !�;(C�0I"H. 
��(I�**(� �0�)0�!*/(C( %$")��*"6�60. ;�� 25 *�$6D+�D 1950 C. ) 
	FH6($� (�0**0>%*�6*, ���).  

11.12. \��;��� "$�; ��%+�$--
�!�& (Schreider, Juli) | *()�6*/"= " 
�(**"=*/"= %>�$9= " I":(*(I 
[���=!��, CV]. 

<����'�
��. ���"D �0+(6 ) (+-
:0*6" ;06�;06">�*/(= :"$C)"*6"/", 
6�(�"" " ?�0/6"/" �0$C()9# �0*?��-
!�:�$"=. �. �. ���=!�� D):D�6*D 
*?�'"0:"*6(; ?( "$I(�;06"/�, ;�-
6(!(:(C"" $0%/", I":(*(I"", ��:"-

C"". 
+:0*6F $0%>$9# "**:�!()0$"=: ;06�;06"/0 (I%$/'"($0:F-
$9= 0$0:"& " )9>"*:"6�:F$9� ;�6(!9), )9>"*:"6�:F$0D 6�#$"/0, 
"$I(�;06"/0, *�;"(6"/0, :(C"/0, I":(*(I"D " ;�6(!(:(C"D $0%-
/", ?�(+:�;9 *(&$0$"D " I":(*(I"D ��:"C"". � 6�%!0# 
�. �. ���=!��0 ?��!*60):�$9 $()9� ��&%:F6069 ?( 6�(�"" +"-
$0�$9# (6$(G�$"= 6"?0 *#(!*6)0; ?(!)�!�$9 "6(C" "**:�!()0$"= 
?( 6�(�"" /:0**"I"/0'"", :(C"/� ?�"$D6"D ��G�$"= “+(:FG"$*6-
)(;”, "**:�!%�6*D (6:">"� "$I(�;0'"" (6 :">$(*6$(C( &$0$"D. 
� ?(*:�!$"� C(!9 �. �. ���=!�� &0$";0:*D "**:�!()0$"�; ;(-
!�:�= ��I:�/*")$9# *6�%/6%� " )(?�(*0;" '�$$(*6$(C( )9+(�0, 
*)D&0$$9;" * )(&$"/$()�$"�; " �0&��G�$"�; /($I:"/6(); *I(�-
;%:"�()0: (*$()$9� ?�"$'"?9 "$J�$��"" &$0$"=. � 1960-� CC. 
�. �. ���=!�� &0"$6���*()0:*D ��:"C"(&$9;" ?�(+:�;0;", " 
<6(6 "$6���* ?(:(J": $0>0:( �C( I":(*(I*/"; "**:�!()0$"D;.  
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���=�%7�&�*)%' *(�%!)%. �:"= �$06(:F�)"> ���=!�� �(!":*D 
) �$�?�(?�6�()*/� 28 (/6D+�D 1927 C. � 1946 C. (/($>": ;�#0$"/(-
;06�;06">�*/"= I0/%:F6�6 ��; 1949 C. – 0*?"�0$6 ��; ) 1950 C. 
&0E"6": /0$!"!06*/%H !"**��60'"H ?( I%$/'"($0:F$(;% 0$0:"&%. 
� 1949–1950 CC. " ) 1956–1961 CC. �0+(60: ) �$*6"6%6� <:�/6�($$9# 
;0G"$. 1951–1956 CC. | !('�$6 �(*/()*/(C( "$*6"6%60 *60:"; ) 
1961–1989 CC. �0+(60: ) (6!�:� *�;"(6"/" ��	��� �	 ����; 
1962 C. – ��!0/6(� " *(0)6(� ;($(C�0I"= “
*$()9 ;�6(!0 �($6� | 
�0�:(” (�., 1962). � 1981 C. &0E"6": !(/6(�*/%H !"**��60'"H ?( 
I":(*(I"" “�$(*�(:(C">�*/"� (*(+�$$(*6" *()��;�$$(= $0%/" ) 
*)�6� *"*6�;$(C( ?(!#(!0”; 1984 C. – ?�(I�**(� "$I(�;06"/"; 
1989 C. – C:0)$9= $0%>$9= *(6�%!$"/ �$*6"6%60 ?�(+:�; ?���!0>" 
"$I(�;0'"" ��	. �. �. ���=!�� %;�� 24 0)C%*60 1998 C. 

>�$9= " I":(*(I �. �. ���=!�� ?��?(!0)0: ) �� $0 ;�#0$"-
/(-;06�;06">�*/(; I0/%:F6�6� " $0 (6!�:�$"" *6�%/6%�$(= " ?�"-
/:0!$(= :"$C)"*6"/" I":(:(C">�*/(C( I0/%:F6�60. �/0!�;"/ ���	 
(?( (6!�:�$"H “	0%/0 " 6�(:(C"D”), ?�(I�**(�. 
?%+:"/()0: (/(:( 
800 6�%!(). 

11.13. Q/$��*)�; ��%+�$�; 	!%��-
!�& (Yablonsky Anatoly) – )"!$9= �(**"=-
*/"= *?�'"0:"*6 ?( I":(*(I"", ;�6(!(:(-
C"" $0%/" " ?�(+:�;0; $0%/()�!�$"D [�+-
:($*/"=, CV]. 

<����'�
��. �:0)$9= (+��/6 "**:�!(-
)0$"= �. �. �+:($*/(C( | &0/($9 *6�(�-
$"D, I%$/'"($"�()0$"D " �0&)"6"D $0%/" 
/0/ (*(+(= *('"0:F$(= *"*6�;9. �. �. �+-
:($*/(;% %!0:(*F &$0>"6�:F$( %*()��-

G�$*6)()06F ;�6(!9 0$0:"&0 60/"# *"*6�;. 
$ D):D�6*D 0)6(�(; 
;($(C�0I"" “�06�;06">�*/"� ;(!�:" ) "**:�!()0$"" $0%/"” 
[�+:($*/"=, 1986], ) /(6(�(= "&%>0H6*D ;06�;06">�*/"� ;�6(!9 
;(!�:"�()0$"D !"$0;"/" " *6�%/6%�9 $0%/", 0 60/J� &0/($(;��-
$(*6" �0&)"6"D $0%/" $0 (*$()� &0/($() �"?I0 | �0��6(.
�. �. �+:($*/"= )$�* +(:FG(= )/:0! ) "**:�!()0$"� “$�C0%**(-
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)9#” )��(D6$(*6$9# �0*?��!�:�$"= " "# "*?(:F&()0$"� !:D 0$0-
:"&0 *('"0:F$9# *"*6�;.

���=�%7�&�*)%' *(�%!)%. �. �. �+:($*/"= �(!":*D ) **%�"=-
*/� 20 0?��:D 1936 C. �����#0: ) �(*/)% " (/($>": �(*/()*/"= I"-
&"/(-6�#$">�*/"= "$*6"6%6. � 1959|1970 CC. �0+(60: ) �0&:">$9# (6-
�0*:�)9# 	��, &0$";0D*F 0$0:"&(; I%$/'"($"�()0$"D +(:FG"# 
6�#$">�*/"# *"*6�;. 1971|1978 CC. | *60�G"= $0%>$9= *(6�%!$"/ 
�$*6"6%60 "*6(�"" �*6�*6)(&$0$"D " 6�#$"/" ";. �. �. �0)":()0 
(���� �	 ����). � 1979 C. | *60�G"= $0%>$9= *(6�%!$"/ �*�*(H&-
$(C( $0%>$(-"**:�!()06�:F*/(C( "$*6"6%60 *"*6�;$9# "**:�!()0$"= 
�	���� ($9$� | ��� ��	). �. �. �+:($*/"= %;�� 14 I�)�0:D 
1986 C. 
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