
www.rubiks.ru 
 

!"#$%&'$ 1 

 

!"#"$%&'()*+ '& *,-". !&#+%"%. 2 -/ *,-+*() 
0)%(#: !"#$%"#&  '%(#)*+ . E - mail: pytlivyj@mail.ru  

 
!"#$%&'  &()*#+)'  (")+,)(&-  )  %"#$+&*$)  ('"'.'/'+)0  1#*$'0  %23#, # $#%4'  & 

*(',)5)1+67  *)$2#,)87  (")  *3&"%'  "#9+&-):+&*$'0  ,-.#,%+  /-.#,0 , *  #;<&")$.#.)  )  
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   !"  #$%&'(%)  )*+%,'-'  &$%.*,'/  (01"2"  '3  -41'-"&  541'-% , ,%6',%/  7 2+2+2 
'  8"  100+100+100 (1"(9:*2"  $%3)*$% ,*;  7)<7(%  $%77)%;$'&%;9 ), ,% &7*+  '3  

,'+  #$'  &<#"(,*,''  %(2"$';)"&  &$%.*,'/  )"24;  1<;9  78*(%,<  ;"(9-"  ;$'  &'8%  

#*$*7;%,"&"- : 

  1) ;%-  ,%3<&%*)<=  3 -1+*2, ; . * . #*$*7;%,"&-%  3-+ $>1*$,<+ , 3-+ 42("&<+  '('  
3-+ ?*,;$%(9,<+  -41'-"&  #"  -$424 ; 

  2) #*$*7;%,"&-%  2+2 , ; . * . "8,"&$*)*,,%/  #*$*7;%,"&-%  2-+ #%$ $>1*$,<+ , 

42("&<+ , ?*,;$%(9,<+  -41'-"&  & (01"=  -")1',%?'' , #$'6>)  #*$*7;%,"&-%  2-+ 

"8,"')>,,<+  #%$ )"@*;  1<;9  #$"'3&*8*,%  7 #")".90  8&4+ #$*8<84.'+  3 -
1+*2(); 
  3) #*$*7;%,"&-%  4 -1+*2+2 , ; . * . ?'-('6*7-%/  #*$*7;%,"&-%  4-+ -41'-"&  

"8,"2"  '3  &'8"&  + 2 -41'-%  8$42"2"  &'8% . A%,,<=  &'8  #*$*7;%,"&-'  /&(/*;7/  

6%7;,<)  7(46%*) , ; . - . )"@*;  1<;9  8"7;'2,4;  #"7(*8"&%;*(9,<)'  

#*$*7;%,"&-%)'  #"  #4,-;%)  1) '  2). B 6'7;")  &'8*  4 -1+*2 )"@*;  1<;9  ;"(9-"  
,% -41'-*  2+2+2, *7('  ,% 7"1$%,,")  #"&*$,4;9  (0140  7;"$",4  ,% 90°. C% 

"7;%(9,<+  -41'-%+  1<&%0;  ;"(9-"  4 -1+*2+2  '('  ;"(9-"  34%'(" 3+$2( 4 -
1+*2() (5'()#"6"''(.  
 B";  ;$'  #$')*$%  8(/  -41'-%  3+3+3 ()*@84,%$"8,<=  /3<-  &$%.*,'/  7(">&  -41% 
7)";$'  ,% 7%=;%+ http://cubemir.narod.ru/speedcubing/notation/notation.html '('  

http://cubewhiz.com/notation.html) 

   %) U7 M7 U M 7 U7 S7 D' S 7 -  (1) — 5)& 4 -1+*2& #*$*7;%,"&-'  42("&<+  

-41'-"&  2$%,*=  U '  D; 
   1) #$".* : M  '('  S,  '('  E - 5)& 4 -1+*2& #*$*7;%,"&-'  $>1*$,<+  '  

?*,;$%(9,<+  -41'-"& ; 

   &) *.>  #$".* : x  '('  y,  '('  z - 8"$%9 4 -1+*2() #*$*7;%,"&-'  $>1*$,<+ , 

42("&<+  '  ?*,; $%(9,<+  -41'-"& . 

   D4.*7;&40;  ;%-@*  %(2"$';)< , #$'  &<#"(,*,''  -";"$<+  "74.*7;&(/0;7/  
"8,"&$*)*,,"  #*$*7;%,"&-'  & (01"=  -")1',%?''  7(46%*&  1), 2), 3), '('  

-$%;,<*  ') . E$%;,"7;9  #*$*7;%,"&"-  )<  #$"8*(<&%*) , ,*  3%84)<&%/79  "  ,'+ . 

C%#$')*$ , -"28%  7"1'$%*)  1"( 9:'*  -41'-'  ;$>+F;%#,<)  )*;"8")  “?*,;$<  – 

$>1$% – -%-  -41'-  3+3+3” ,% #"7(*8,*)  F;%#* . !$')*$  - #*$*7;%,"&-%  ;$>+  
;$"*-  $>1*$,<+  -41'-"&  ,% -41*  5+5+5 ?'-('6*7-'  #"  G"$)4(*  PLL: 

R7 U R U R' U' R' U' R' U R' Ñ  (2) . 
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!"#"$%&'()*+!'&!*,-""!!&#+%"%.!#$/!*,-+*()!
0)%(#%!!"#$%"#&!'%(#)*+"!#$%&'()!*+,('-+./%&'("01!

!
!"#$%&'!&()*#+)'!(")+,)(&-!)!%"#$+&*$)!('"'.'/'+)0!1#*$'0!%23#"!#!$#%4'!&!

*(',)5)1+67!*)$2#,)87!(")!*3&"%'!"#9+&-):+&*$'0!,-.#,%+!/-.#,0!!*!#;<&")$.#.)!)!
+#<;8:+6.)!")*2+%#.)#!=3&"%#!23'4$,-.#,0"#

#

###!"##$%&'(%)#)*+%,'-'#&$%.*,'/#(01"2"#'3#-41'-"&#541'-%!#,%6',%/#7#$+$+$#

'# 8"# %&&+%&&+%&&# '1"(9:*2"# $%3)*$%#,*;# 7)<7(%# $%77)%;$'&%;9(!#,%# &7*+#'3#

,'+##$'#&<#"(,*,''#%(2"$';)"&#&$%.*,'/#)"24;#1<;9#78*(%,<#;"(9-"#;$'#&'8%#

#*$*7;%,"&"-)#

##%(#;%-#,%3<&%*)<=#&$1+*2!#;"#*"##*$*7;%,"&-%#*++#$>1*$,<+!#*++#42("&<+#'('#
*++#?*,;$%(9,<+#-41'-"&##"#-$424,#

##$(# #*$*7;%,"&-%# #'# !# ;"# *"# "8,"&$*)*,,%/# #*$*7;%,"&-%# $++# #%$# $>1*$,<+!#

42("&<+!#?*,;$%(9,<+#-41'-"&#&#(01"=#-")1',%?''!##$'6>)##*$*7;%,"&-%#$++#

"8,"')>,,<+# #%$# )"@*;# 1<;9# #$"'3&*8*,%# 7# #")".90# 8&4+# #$*8<84.'+# &$
1+*2(),#

##*(# #*$*7;%,"&-%# ($ 1+*2'# !# ;"# *"# ?'-('6*7-%/# #*$*7;%,"&-%# -++# -41'-"&#

"8,"2"#'3#&'8"&#.#$#-41'-%#8$42"2"#&'8%"#A%,,<=#&'8##*$*7;%,"&-'#/&(/*;7/#

6%7;,<)# 7(46%*)!# ;"# -"# )"@*;# 1<;9# 8"7;'2,4;# #"7(*8"&%;*(9,<)'#

#*$*7;%,"&-%)'##"##4,-;%)#%(#'#$("#B#6'7;")#&'8*# ($ 1+*2#)"@*;#1<;9#;"(9-"#
,%# -41'-*# $+$+$!# *7('# ,%# 7"1$%,,")# #"&*$,4;9# (0140# 7;"$",4# ,%# /&0"# C%#

"7;%(9,<+# -41'-%+# 1<&%0;# ;"(9-"# ($ 1+*2'# # '('# ;"(9-"# 34%'("! 3+$2(! ($
1+*2()! (5'()#"6"''("#B";# ;$'##$')*$%#8(/#-41'-%# *+*+*# ')*@84,%$"8,<=#
/3<-#&$%.*,'/#7(">&#-41%#7)";$'#38*79#'('#)"@,"#38*79()#

###%(! )*! +*! )! +*! )*! ,*! -.! ,*! $! /01 1# 5)&! ($ 1+*2&# #*$*7;%,"&-'# 42("&<+#
-41'-"&#2$%,*=#2#'#3,#

###1(# #$".*)# + # '('# ,2 # '('# 3 # +# 5)&! ($ 1+*2&# #*$*7;%,"&-'# $>1*$,<+# '#
?*,;$%(9,<+#-41'-"&,#

###&(# *.># #$".*)# 4 # '('# 52# '('# 6# +#7"$%8! ($ 1+*2()# #*$*7;%,"&-'# $>1*$,<+!#
42("&<+#'#?*,;$%(9,<+#-41'-"&"#

###D4.*7;&40;# ;%-@*# %(2"$';)<!# #$'# &<#"(,*,''# -";"$<+# "74.*7;&(/0;7/#

"8,"&$*)*,,"# #*$*7;%,"&-'# &# (01"=# -")1',%?''# 7(46%*&# %(!# $(!# *(!# '('#

-$%;,<*#')"#E$%;,"7;9##*$*7;%,"&"-#)<##$"8*(<&%*)!#,*#3%84)<&%/79#"#,'+"#

C%#$')*$!# -"28%# 7"1'$%*)# 1"(9:'*# -41'-'# ;$>+F;%#,<)# )*;"8")# 4?*,;$<# 5#

$>1$%# 5# -%-# -41'-# *+*+*6# ,%# #"7(*8,*)# F;%#*"# !$')*$# +# #*$*7;%,"&-%# ;$>+#

;$"*-#$>1*$,<+#-41'-"&#,%#-41*#7+7+7#?'-('6*7-'##"#G"$)4(*#899)#

7*!)!7!)!7.!).!7. !).!7.!)!7.!8!/#1 "#

#
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!!!!"! #"$%$! &'('! )*%+#,%&+-! %&.%/*'$'..%'! /0)%(.'.+'! -*1,! !" !"#$%&"! /!
2%-%*0,! $'.34-#3! -*+! -*%52+! *16'*.0,! 276+2%/#! 8! 9-+! -*+! -*%52+! $%:.%!
)%$'.3-;!2":&74!#/%+$!!" !"#$%'#$<+##!%"!&"!'(#!

!
=&'!$ !)! )%/%*%-!>'.-*"(;.%=%!#*'&.'=%!#(%3"!)"*"(('(;.%=%!=*".3$!*! +!+#!
!!!!%! +.%=&"! )*+! #6%*2'! 276+2"! <76+2"! /%?.+2"4-! -"2+'! )%(%:'.+3"! 2%=&"!
.'%6,%&+$%!)%$'.3-;!-%(;2%!&/"!276+2"#!@"2!:'!%.+!/%?.+2"4-,!
!!!A(3! 276+2"! %,%,%! )'*'#-".%/27! %-,! 276+2%/! /#'=&"! $%:.%! /0)%(.+-;! #!
)%$%B;4! !" !"#$(! +(+! )'*'#-".%/2%5! %&%#! <"##$%-*+$! ."=(3&.05! )*+$'*#!
C%?;$1$! 276+2! %,%,%!+! )*%&'("'$! ."! .1$! )*%>'##0! .**! )'*'#-".%/2+! &/7,!
*16'*.0,!276+2%/!+!&/7,!7=(%/0,!276+2%/"!2"2!&(3!276"!&,&,&/!!
'#(#')#()#')#*#'+#()#')#()#'#(#')#*)"#,!-#.#/ )*#&(#+0 0!

!
+(+!1)#(#')#(+#1#()#1)#'#(# ')#(+#1#()#'#()"#,2-#.#/ )*#&(#,0 #!

!
!!! C! %6%+,! #(7D"3,! )%(7D"'$! ."! 276+2'"! 2"?"(%#;! 60"! .'*"?*'E+$05! )"*"&%2#!
%-,! 276+2%/"! .%! +?-?"!FGHIGHGC8J! <KLM<!NO!8!PM!G<QRS!NO! @IL8@FC"! '=%!
.'!/%?.+2"'-#!H-%+-!-%(;2%!)%/'*.7-;!/'*,.44! =*".;!."!123! /!(4674!#-%*%.7"!
2"2!#*"?7!#-".%/+-#3!/+&.%"!D-%!)%#('!"(=%*+-$"!$&(! &(3!#6%*2+!276+2"!.7:.%!
#&'("-;! !" !"#$"!"!)%#('!"(=%*+-$"!$'(!4! )"*"(('(;.74!)'*'#-".%/27!7=(%/0,!
276+2%/! %&%5!T*+! #6%*2'! 276"! &,&,&! -"2+,! #(7D"'/! .'! /%?.+2"'-#!Q! 2"2! :'!
60-;! #! 276"$+! /0#E+,! )%*3&2%/"! ."D+."3! #! ' ,' ,',! T*+! /+?7"(;.%$!
*"##$%-*'.++!9-+!&/"!276+2"!.'!)%&,%&3-!.+!)%&!%&+.!+?!#(7D"'/!6("!%(! +(+!&(#!
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F&."2%! 9-%! .'! -"2#! <"#2*0-;! #'2*'-! $%:.%! #! )%$%B;4! +?/'#-.%5! U%*$7(0!
)'*'#-".%/2+!&/7,!*16'*.0,!276+2%/!&(3!276+2"!' ,' ,'!$ <+##!7(/!
3+#4+#(+#5#(+# 3)#(+# 3#(+# *+#3#*+#5)#4+#3+##"#,6-7#

#
!!! V"$'.+$!/!U%*$7('!)%/%*%-0!/.7-*'..+,!#(%1/!."!)%/%*%-0!/.'E.+,!#(%1//!
'+#4+ #(+#1#(+# ')# (+# '# (+# *+#'#*+ #1)#4+#'+## "#,8-7#
!!! C0)%(.+/!"(=%*+-$!$8(! ."!276+2'!&,&,&"!/+&+$"!D-%!)*%+?%E("!)'*'#-".%/2"!
&/7,!7=(%/0,!+!&/7,!*16'*.0,!276+2%/!$*! +!+! ."!/'*,.'$!#(%'(!)! )'*'#-".%/2"!
%&%!$<+##!9(#!

!
!!! V"-'$! )%#('&%/"-'(;.%! /0)%(.33! "(=%*+-$! $8(! ."! 276+2",! ' ,' ,'! :! 7 ,7,7"!
?"$'D"'$"! D-%! )*%+#,%&+-! -"! :'! )'*'#-".%/2"! %&%#!G%(;2%! ?&'#;! /! 2"D'#-/'!
/-%*%5! )"*0! /0#-7)"4-! *16'*.0'! ('/0'! +! )*"/0'! 276+2+! >'(;.0$! *'6*%$!
$<+##! 1(! )! %.+! $'.34-#3! 2"2! ."! )%#('&.'$! 9-")'! #6%*2+! 6%(;E+,! 276%/! )%!
)*+.>+)7!#6%*2+!276+2"!&,&,&#!

!
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!!! G')'*;! /0)%(.3'$! "(=%*+-$! $;(! ."! 6%(;E+,! 276+2","! )*+D1$! &(3! 276+2%/!
8,8,8! +! 7,7,7! $%:.%! /0)%(.+-;! -*+! *"?.%/+&.%#-+! 9-%=%! "(=%*+-$""! ?"$'.33!
/*"B'.+3!/.7-*'..+,!#(%1/!/!U%*$7('!."!5!+!3"!+(+!59 !+!39 !$<+##!66("! +(+!, 559 - !+!
, 339 - "! =&'!#+$/%(!<-=)! %6%?."D'.+'!/.7-*'..'=%!#(%3"!&- =%!)%!#D1-7!."D+."3!%-!
/.'E.'=%! -! :9;<<5=> #!8! /! 9-+,! #(7D"3,! )*%+#,%&+-! )'*'#-".%/2"! %&%"! -%(;2%!
/-%*%5!)"*%5!?&'#;!$'.34-#3!>'.-*"(;.0'!276+2+!)! -"2:'!>'(;.0$+!)%(%#"$+"!
(':"B+$+!."!/.7-*'..+,!#(%3,"!2%-%*0'!7D"#-/%/"(+!/%!/*"B'.++#!

!!!!!!!!

%&

!"#!"##

!
!!!A(3! 276+2%/! 8,8,8! +! 7,7,7! #%%-/'-#-/'..%"! )*+! /0)%(.'.++! "(=%*+-$""!
2%=&"! 2*7-+$! #*"?7! )%! &/"! /.7-*'..+,! #(%3"! $'.34-#3! >'.-*"(;.0'! 276+2+!
>'(;.0$+!)%(%#"$+! , 559 - !+! , 339 - !+!*16'*.0'!276+2+!&/7$3!)"*"$+! , 559 - !+! , 339 - !
2"2!%&.%!>'(%'!$<+##!6%(#!

%&

!"#!"#$

!
!!!T%#('! /0)%(.'.+3! ."! 276+2'! ' ,' ,'! #! )"*+-'-%$! %-,! 276+2%/! $<+##! 7(!
U%*$7(0!*"?/%*%-"!/'*,.'=%!>'.-*"!."!6923/!
'#1#(+#')#1)#(#'#1# (+#')#1)#(#?#,@- "!
%#-"4-#3! -%(;2%! .&(# /0)1/234# #*)"#(# &# 5"67%'# &".1# 4! 9-%! )%(.%'!
#%/)"&'.+'!."!276+2'! ' ,' ,'! %)'*">++!)%/%*%-"!/#'5!#'*'&+.2+!%,%!."!6923! +!
)'*'#-".%/2+!$'#-"$+!&/7,!>'.-*"(;.0,!)%(%#%2!%,6!$<+##!6&(#!
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!
!!!!")*+$'*"! 7:'! #! 276+2%$! ; ,; ,;! -"2%=%! .'! )*%+?%5&1-#!W%:.%! &":'! 67&'-!
*"?/'*.7-;!."!.1$!-%(;2%!>'.-*"(;.05!276+2!)%!U%*$7('!$7("! /*"B"3!/$'#-%!+"!
*! +!>! )"*"(('(;.%!$+?("!$*@(!+!$>A("! /#1!*"/.%!%#-".7-#3!%!*16'*.0,!276+2"!B!%!
>'.-*"(;.0,!276+2"!$<+##!6'(!4! )'*'#-".%/2"!%&%#!
!

!
!!!A"..0'! )'*'#-".%/2+! %D'.;! ."=(3&.%! /+&.0! ."! 276+2",! #! (%=%-+)"$+! +(+!
2"*-+.2"$+#!M#(+! .'-! -"2+,! 276+2%/"! $%:.%! )*%&'("-;! #('&74B''#!C%?;$1$!
$"(3*.05! #2%-D! )! %.!('=2%!)*+2('+/"'-#3"! %-2('+/"'-#3!+!.'!%#-"/(3'-!)%#('!
.+2"2+,! #('&%/! )! +! )*+2('+$! $"('.;2+'! 27#%D2+! ."! 2":&05! >'.-*"(;.05!
276+2! /06*"..%5! #-%*%.0#! T*%.7$'*7'$! +,! +! ?"*+#7'$! *"#)%(%:'.+'! ."!
67$"='#! G')'*;! )%#('! /0)%(.'.+3! "(=%*+-$"! /+&.%"! 2"2+'! 276+2+!
)'*'#-"/(34-#3! +! 2"2! *"?/%*"D+/"4-#3#! W%:.%! -"2:'! 9-+! )'*'#-".%/2+!
>'.-*"(;.0,! 276+2%/! 7/+&'-;! +! ."! %60D.%$! 276+2'#! T*'&/"*+-'(;.%!
)*%&'("'$!."!.1$!#('&74B74!)'*'#-".%/27"!.")*+$'*"!."!276+2'!' ,' ,'/!
3#A)#3)#A!)! ,B- "!
=&'! A! )! )%/%*%-! /#',! #*'&.+,! #(%1/"! (':"B+,! $':&7! =*".3$+! C! +! D"!
%&.%/*'$'..%! $<+##! 6;( 7! G')'*;! .'! +?$'.33! %*+'.-">++! =*".'5"! /0)%(.+$!
)'*'$'B'.+3!)%!"(=%*+-$7!,6- !)! %)3-;!-"!:'!)'*'#-".%/2"!%&%!$<+##!68(#!

!!!!!!! !
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   !"#  $%&%'#()* , +%,-.  /)01.&2(%  (1'(%  $%3#(*42  3#"4.3)  4%&2+% -/.  +15)+. , 

/%0()+.64  )0 -0.  784(%"4)  985#9(:; , <#(49.&2(:;  )  1,&%/:;  +15)+%/  )&)  )0 -0.  

$.9)4#4%/  (%4 .(,& . “Parity” - 784(%"42 ). =  $.9)4#4.3)  "/*0.(%  #>8  49)  

)(4#9#"(:;  3%3#(4. : 

   1) ?.9)4#4  2-;  985#9(:;  +15)+%/  3%'#4  $%&17)42"*  (.  &65%3  +15)+# , 

(.7)(.*  "  4; 4; 4 )  5%&2@#. ?.9)4#4  2-;  1,&%/:;  +15)+%/  $%&17.#4"*  4%&2+% (.  

+15)+.;  "  784(:3  +%&)7#"4/%3  "&%8/ , .  (.  +15)+.;  "  (#784(:3  +%&)7#"4/%3  

"&%8/  "  -/13*  1,&%/:3)  %5*0.4#&2(%  51-14  $#9#"4./&#(:  3#"4.3)  -/.  

"#9#-)((:;  985#9(:;  +15)+. . ?.9)4#4  2-;  1,&%/:;  +15)+%/  (.  +15)+.;  "  

784(:3  +%&)7#"4/%3  "&%8/  1" 49.(*#3 , $#9#"4./&**  $%$.9(%  5%94%/:#  +15)+) , 

(.$9)3#9 , -&*  +15)+.  4; 4; 4 (A)" . 17) /:$%&(*#3  .&,%9)43 : 

(Rr)!  (Ff)!  U!  r!  U!  (Ff)!  (Rr)!  - (9). 
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!!!!"#!$%&%'#()*"!+%,-.!/)01.&2(%!(1'(%!$%3#(*42!3#"4.3)!4%&2+%!-/.!+15)+."!

/%0()+.64!)0#0.!784(%"4)!985#9(:;"!<#(49.&2(:;!)!1,&%/:;!+15)+%/!)&)!)0#0.!

$.9)4#4%/! $%4! .(,&%! &'()*+,-! #! 784(%"42.%! =! $.9)4#4.3)! "/*0.(%! #>8! 49)!

)(4#9#"(:;!3%3#(4./!

!!!0.! ?.9)4#4! 1#;! 985#9(:;! +15)+%/! 3%'#4! $%&17)42"*! (.! &65%3! +15)+#"!

(.7)(.*!"!2;2;2!)!5%&2@#%!?.9)4#4!1#;!1,&%/:;!+15)+%/!$%&17.#4"*!4%&2+%!(.!
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