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5 67&87 9 7 :7;<=>876?@>> A7&7=7B>>  7C>?=D@7E  <A> 

5. B. ?F'(.,3, G. :. :,/(H,3, >. G. I,2',3 (61(2$.$') 

  !"#$%&'(( )*(+& +%,!% # -)(*(!!%#$./ -$)(*,0"$., 1$% $(!0(!233 *"4)3$3& 

$(5!%6%738 web 2.0 #)30($(6.#$)-/$ %9 -7*%4( *"#:*%#$*"!(!3& !(,(6"$(6.!%8 3!-

;%*+"233 :%#*(0#$)%+ #%23"6.!<5 #($(8. =6& >;;(?$3)!%7% :*%$3)%0(8#$)3& >$%8 

-7*%4( !(%95%03+% *"4*"9"$<)"$. +(5"!34+< "!"634" 3 :*%7!%43*%)"!3& :%0%9!<5 

:*%2(##%) [1]. =6& *(@(!3& $"?35 4"0"1 3#:%6.4-($#& 3+3$"23%!!%( +%0(63*%)"!3(, !% 

06& $%7%, 1$%9< (7% :*%)%03$., !(%95%03+% *"4%9*"$.#& # :(*)%%1(*(0!<+ )%:*%#%+, 

?"#"/'3+#& :*3*%0< #%23"6.!<5 #($(8. A$%9< !"1"$. +%0(63*%)"!3(, !"-13$.#& 7(-

!(*3*%)"$. :%0%9!<( #($3 3 *(@"$. 0*-73( 4"0"13, #6(0-($ %:*(0(63$. #$*-?$-*- #%-

)*(+(!!<5 #%23"6.!<5 #($(8.    *"+?"5 %9'(8 4"0"13 +%0(63*%)"!3& *"#:*%#$*"!(!3& 

!(,(6"$(6.!%8 3!;%*+"233 ) #%23"6.!<5 #($&5 )#$"($ !"-1!%-$(5!31(#?"& :%04"0"1" 

%:*(0(6(!3& $%:%6%733 *("6.!%8 #%23"6.!%8 #($3. B"-1!"& !%)34!" *"9%$< 4"?6/1"($-

#& ) $%+, 1$% ) 5%0( 3##6(0%)"!3& 9<6 %:*(0(6(! 5"*"?$(* *"#:*(0(6(!3& #$(:(!(8 

#)&4!%#$3, %$631"/'38#& %$ *(4-6.$"$%), :%6-1(!!<5 0*-73+3 -1(!<+3. C94%* *"9%$ 

) 0"!!%8 %96"#$3 :%?"4<)"($, 1$% !" #(7%0!&@!38 0(!. !($ (03!%7% +!(!3& :% >$%8 

:*%96(+(. D"##+%$*3+ %0!- 34 ?6"##3;3?"238 #($(8, :*(0#$")6(!!-/ !" *3#. 1. 

 

8$+. 1. 51(++$J$"(#$% +!)!K 

E-'(#$)-/$ 0)( %#!%)!<( $%1?3 4*(!3& !" )%:*%# %9 %$!(#(!33 $%:%6%733 #%-

23"6.!%8 #($3 ? %:*(0(6(!!%+- $3:-. Pastor-Satorras 3 Vespignani ) #)%35 +!%7%13#-

6(!!<5 *"9%$"5 [2–8] -$)(*,0"/$, 1$% #%23"6.!<( #($3 :*(0#$")6&/$ #%9%8 Scale-Free 

#($3.  F$%8 ,( $%1?3 4*(!3& :*30(*,3)"($#& 3 Barabasi [9]. Newman ) #)%(8 *"9%$( [10] 

3 ) *"9%$"5 ) #%")$%*#$)( [11, 12, 13] :*3)%03$ 0%)%0< ) :%6.4- $%7%, 1$% #%23"6.!<( 

#($3 :*(0#$")6&/$ #%9%8 small-world #($3. =6& ?6"##3;3?"233 #($(8 ) %#!%)!%+ 3#-

:%6.4-/$ $*3 5"*"?$(*3#$3?3: *"#:*(0(6(!3( #$(:(!3 #)&4!%#$3, ?6"#$(*!<8 ?%>;;3-

23(!$ 3 #*(0!&& 063!" :-$3 ($"9632"). 

G*3 *"##+%$*(!33 0"!!%7% )%:*%#" 3##6(0%)"$(63, ?"? :*")36%, %:-#?"/$ :%0-

*%9!%#$3 %9 3#5%0!<5 0"!!<5 #($3. C0!"?% ) *&0( :%#6(0!35 3##6(0%)"!38 [15] >$%+- 

:*30"($#& 9%6.@%( )!3+"!3(.  

B(%95%03+% :%!3+"$., 1$% 4"0"1"  :%6-1(!3& -1"#$?" *("6.!%8 #%23"6.!%8 #($3 

06& 3##6(0%)"!3& -,( #"+" :% #(9( &)6&($#& !($*3)3"6.!%8, 1$% #)&4"!% # *&0%+ :*%-

96(+. H#5%0!<( 0"!!<(, 0%#$-:!<( 06& 3##6(0%)"!3&, !( %96"0"/$ !(%95%03+%8 :%6-

!%$%8, $"? ?"? &)6&/$#& #6-1"8!%8 )<9%*?%8 # $%1?3 4*(!3& $%:%6%733 3#5%0!%8 #($3. 

  )<9%*?( :*3#-$#$)-/$ -46< 0)-5 $3:%): %$?*<$<( 06& 3##6(0%)"!3&  35 :%6%,(!3& ) 

#($()%+ 7*";( («%$?*<$<(») 3 4"?*<$<( 06& 3##6(0%)"!3&, #)(0(!3& % +(#$%:%6%,(!33 

) #($3 ?%$%*<5 :*&+% :%6-1(!< 9<$. !( +%7-$ («4"?*<$<(»). E6(0%)"$(6.!%, )#$"($ 
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:%04"0"1" )<9%*" 34 +!%,(#$)" 3#5%0!<5 0"!!<5 *(:*(4(!$"$3)!%7% :%0+!%,(#$)", 

%$*","/'(7% ) 9%6.@(8 +(*( $%:%6%73/ 3#5%0!%8 #($3.  E6%,!%#$. 0"!!%8 4"0"13 #%-

#$%3$ ) !()%4+%,!%#$3 )<9*"$. :%07*";, :%6!%#$./ #%#$%&'38 34 %$?*<$<5 -46%), 

0%#$"$%1!% 9%6.@%7% 03"+($*", 1$%9< (7% +%,!% 9<6% #13$"$. *(:*(4(!$"$3)!<+. 

G*313!" :*%96(+< #%#$%3$ ) !34?%8 )(*%&$!%#$3 !"5%,0(!3& $"?%7% :%07*";" ) )<-

9%*?( 0",( 9%6.@(7% *"4+(*" 3 &)6&($#& #6(0#$)3(+ +"6%7% %$!%@(!3& ?%631(#$)" %$-

?*<$<5 -46%) ? 4"?*<$<+, " $"?,( #6-1"8!%#$3 #"+%8 )<9%*?3. I)$%*< #13$"/$, 1$% 

3+(!!% 34-4" >$35 :*%96(+ 3##6(0%)"$(63 :%6-1"/$ !(?%**(?$!<( 0"!!<(, )#6(0#$)3( 

1(7% )%4!3?"($ %@39?" # %:*(0(6(!3(+ $3:" $%:%6%733 #%23"6.!%8 #($3. =6& *(@(!3& 

>$%8 :*%96(+< ")$%*< *"4*"9%$"63 #%9#$)(!!-/ +%0(6.  0"!!<5, " $"?,( "67%*3$+< 

)<13#6(!3& #$(:(!3 #)&4!%#$3 3 ?6"#$(*!%7% ?%>;;323(!$".  

7+/,3/L! ),-,1,0$*!+"$! H('(")!'$+)$"$ +!)!K 

G"*"+($* Small-world Scale-Free E6-1"8!<( 7*";< 

E*(0!&& 063!" :-$3 
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D"4*"9%$"!!<( +(5"!34+< 9<63 :*3+(!(!< ? -1"#$?- #%23"6.!%8 #($3 

«Facebook» *"4+(*%+ ) 1 +6! -46%). H4 >$35 0"!!<5 9<6" :%6-1(!" *(:*(4(!$"$3)!"& 

)<9%*?" 34 7200 -46%).   *(4-6.$"$( (( "!"634" :%6-1(!< #6(0-/'3( *(4-6.$"$<. H4 

*3#. 2 +%,!% -)30($., 1$% :%6-1(!!<( 0"!!<( !(6.4& "::*%?#3+3*%)"$. !3 :-"##%!%)-

#?3+, !3 #$(:(!!<+ *"#:*(0(6(!3(+. L%*%@% :%05%03$ 6%7!%*+"6.!%( *"#:*(0(6(!3(, 

%:3#<)"(+%( ;-!?23(8: 
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8$+. 2. B$+),0'(..( '(+-'!2!1!/$% +)!-!/!K +3%4/,+)$ $ 1,0/,'.(1M/,! '(+-'!2!1!/$!  
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=6& :%6-1(!!<5 >?#:(*3+(!$"6.!<5 0"!!<5 # :%+%'./ :*%7*"++< Microsoft 

Excel 9<63 :%0#13$"!< +"$(+"$31(#?%( %,30"!3( 3 +%0". ="6((, 3#:%6.4-& ;%*+-6< 

+"$(+"$31(#?%7% %,30"!3& 3 +%0< (;%*+-6< (2) 3 (3) #%%$)($#$)(!!%) 06& 6%7!%*-

+"6.!%7% *"#:*(0(6(!3&, 9<63 )<#13$"!< 4!"1(!3& :"*"+($*%) µ 3 M. G%#6( :%0#$"-

!%)?3 >$35 4!"1(!3& ) ;%*+-6- (1), 9<6 :%6-1(! 7*";3? 6%7!%*+"6.!%7% *"#:*(0(6(-

!3&, :*(0#$")6(!!<8 !" *3#. 1.  F?#:(*3+(!$< :*%)%0363#. !" *"4!<5 )<9%*?"5 *"4-

631!<5 *"4+(*%), ?"*$3!" *"#:*(0(6(!3& :*3 >$%+ !( 34+(!36"#.. E*(0!&& #$(:(!. 

#)&4!%#$3 #%#$")36" 375. E6(0-($ %$+($3$., 1$% ? )<)%0- % 6%7!%*+"6.!%+ *"#:*(0(-

6(!33 :*35%0363 3 0*-73( 3##6(0%)"$(63 [16]: 

22 /eM &*'! ;  (2) 

2&('! eMo .  (3) 

  5%0( %9*"9%$?3 9<6% :%6-1(!% 1"#$31!% *(:*(4(!$"$3)!%( :%0+!%,(#$)% 34 

50 $<#&1 %$?*<$<5 -46%), 06& ?%$%*%7% 9<6 *"##13$"! >?#$*":%63*%)"!!<8 ?6"#$(*-

!<8 ?%>;;323(!$, #%#$")3)@38 0,166139. F$% 4!"1(!3( :*"?$31(#?3 %#$"($#& !(34+(!-

!<+ 06& -1"#$?%) *"4631!<5 *"4+(*%). H#5%0& 34 >$%7%, +%,!% 7%)%*3$. % $%+, 1$% 

?6"#$(*!<8 ?%>;;323(!$ !( 4")3#3$ %$ *"4+(*" #($3 ( const~C ). G*3 :%#$*%(!33 *"#-

:*(0(6(!3& 4!"1(!38 ?6"#$(*!%7% ?%>;;323(!$" 9<6" :%6-1(!" ?"*$3!", :*(0#$")6(!-

!"& !" *3#. 3. D(4-6.$"$ 7%)%*3$ % $%+, 1$% #)&43 *"4*(,(!< 3 !"96/0"($#& !34?"& ?6"-

#$(*34"23&. 

 

 

8$+. 3. 8(+-'!2!1!/$! "1(+)!'/,0, ",NJJ$#$!/)( 

G% :%6-1(!!<+ 0"!!<+ +%,!% 7%)%*3$. % $%+, 1$% #%23"6.!<( #($3 !(6.4& %$-

!(#$3 ? ?"?%+--639% #-'(#$)-/'(+- $3:- #($3. I)$%*< :%6"7"/$, 1$% ) 0"!!%+ #6-1"( 

+%,!% 7%)%*3$. % !%)%+ $3:( #($(8, %96"0"/'35 :*(0#$")6(!!<+3 )<@( 5"*"?$(*3-

#$3?"+3. G*"?$31(#?"& 4!"13+%#$. :%6-1(!!<5 *(4-6.$"$%) 4"?6/1"($#& ) $%+, 1$% %!3 

:%4)%6&/$ !"+ :%6-1"$. 9%6(( $%1!-/ ?"*$3!- :*3 3+3$"23%!!%+ +%0(63*%)"!33 $%-

:%6%733 #%23"6.!<5 #($(8.   0"6.!(8@(+ :6"!3*-($#& *"##13$"$. #*(0!// 063!- :--

$3 ) #%23"6.!%8 #($3 # 2(6./ -$%1!(!3& :"*"+($*%) (( $%:%6%733. N"?,( :6"!3*-($#& 

*"4*"9%$"$. "67%*3$+< 7(!(*"233 :%0%9!<5 #($(8 06& $%7%, 1$%9< :*%"!"6343*%)"$. 

?%**(6&23/ +(,0- #*(0!(8 #$(:(!./ #)&4!%#$3 3 ?6"#$(*!<+ ?%>;;323(!$%+.  

=$)!'()O'( 
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