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Поместив в журнале несколько месяцев назад подробную статью о 
кубике Рубика, мы не предполагали более возвращаться к этой те- 
ме. Но наши планы нарушил молодой математик Николай Николаевич 
МИХАЙЛЕНКО. Он пришел к нам в редакцию и продемонстрировал 
оригинальный способ решения головоломки, не требующий ни формул, 
ни сложных рисунков. 
Прежде чем познакомиться с алгоритмом, советуем вам перечитать 

в статье «Всем кубикам кубик» («ЮТ» № 7 за 1982 год) главу, кото- 
рая называется «Каждому кубику свое место». 
Освежили в памяти основы «кубологии»? Тогда возьмите кубик в 

руки, и начали! 
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"9(3,2"9(3;. N'395,, C4,8; ()$ 
/; /,+1. "98,494= 29"911$1=3,, 
'9(9P4$ 6)1,(3, )C.494= 8$16D 
)4,",36 5689 3.&3$P, 9 ($"?3.P 
(&$14;P) 8,"4,(,P )1,P 568.5,( 
39<,($/ 8,"'D",/. N)491=3;$ 
)4,",3; 5689 86'$/ ( '91=3$P>$/ 
39<;(94= 8,5,(;/.. F/$33, )4,- 
",3;, 2,4,/6 C4, )1,(, «+"93=» 
86'$/ ,43,).4= 4,1=5, 5 568.59/. 
N2"$'$1.(>.)= ) 4$"/.3,1,+.$P, 
2".)462./ 5 "$>$3.D +,1,(,- 
1,/5.. 
  Q39C91$ 6)493,(./ 39 )(,. /$- 
)49 . ),".$34."6$/ 2"9(.1=3, 
8,"4,(;$ 568.5. 3.&3$P )4,",3;. 
F3;/. )1,(9/., /; (;519';(9$/ 

39 3.&3$P )4,",3$ 8$1;P 5"$)4, 
8,"4,(;$ 568.5. 5,4,",+, ',1&3; 
8;4= ),E($43; 3$ 4,1=5, 3.&3$P 
)4,",3$ 5689, 3, . 8,5,(;/ )4,",- 
39/ — ).3$P, ,"93&$(,P, <$1$3,P 
. 5"9)3,P. S,8.4=)0 J4,+, 3$)1,&- 
3,. Q;(,'.4$ 8,5,(,P 568.5, 
./$DT.P 8$16D +"93=, 39 8,"'D" 
8$1,P +"93=D (($"?. U94$/, ("9- 
T90 8,"'D", ),(/$)4.4$ $+, 2, 
E($46 ) 8,5,(,P )4,",3,P 5689 . 
2,($"3.4$ $$ 39 180°.  ". J4,/, 
C4,8; 3$ "9<"6>94= 6&$ ),8"93- 
3;$ J1$/$34; 8$1,+, 5"$)49, 2,(,- 
"9C.(9P4$ 2, /$"$ 3$,8?,'./,)4. 
3.&3DD )4,",36 5689, 3$ <98;(90 
59&';P "9< (,<("9T94= $$ ( 
2"$&3$$ 2,1,&$3.$. 
 $"$?,'./ 5 6)493,(5$ 6+1,- 

(;? 568.5,( 3.&3$+, )1,0.  ,- 
)/,4".4$, C4, 2,16C.4)0, $)1. 2,- 
($"364= ,'36 .< 8,5,(;? )4,",3 
39 90°, <94$/ 2,("9T94= 8,"'D" 
. ($"364= 8,5,(6D )4,",36 39<9'. 
A$<61=494,/ 86'$4 <9/$39 ",(3, 
,'3,+, 6+1,(,+, 568.59 39 3.&- 
3$P +"93.. F)2,1=<6P4$ J4, 39- 
81D'$3.$. H9<,($/ 6+1,(,P 568.5 
2,'+,4,(1$33;/, $)1. ,3 39?,'.4- 
)0 39 8,"'D"$ . ./$$4 8$16D 
+"93=, "9)2,1,&$336D 39 8,5,(,P 
)4,",3$ 5689. H9P'.4$ '10 2,'+,- 
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4,(1$33,+, 568.59 $+, +3$<', 39 
3.&3$P )4,",3$, 26)4= ( 3$/ ).- 
'.4 568.5 V.  ,($"3.4$ ,'36 .< 
'(6? 8,5,(;? )4,",3, ),'$"&9- 
T.? V ()1$'6$4 ),,8"9<.4=, 59- 
56D), 4$/ )9/;/ (; 2$"$($'$4$ V 
39 8,"'D". S91$$, ("9T90 8,"- 
'D", <9/$3.4$ V 2,'+,4,(1$33;/ 
568.5,/ . ($"3.4$ 8,5,(6D )4,- 
",36 39 /$)4,.  ,'+,4,(1$33;P 
568.5 2,291 X )(,$ +3$<',. U9/$- 
C93.$: 2$"$' 4$/ 595 ("9T94= 8,- 
5,(6D )4,",36, /,&$4 8;4=, )1$- 
'6$4 2,($"364= 8,"'D", C4,8; 
2,'+,4,(1$33;P 568.5 3$ 1.>.1- 
)0 )(,$+, <(93.0. 
Y,+'9 39 8,"'D"$ 3$ ,)493$4)0 

2,'+,4,(1$33;? 568.5,(, 2".'$4)0 
.? «2,'+,4,(.4=». Z4, ()$+'9 (,<- 
/,&3,, $)1. 3.&3.P )1,P ),8"93 
3$ ', 5,3E9.  ".$/ 4,4 &$: 8,5,- 
(90 )4,",39, 8,"'D", 8,5,(90 ,8- 
"943,.  ".C$/ (39C91$ 3.&3DD 
)4,",36 2,($"3.4$ 495. C4,8; 4,4 
$$ 6+1,(,P 568.5, 5,4,";P 6P'$4 
39 8,"'D", E$33,)4. 3$ 2"$'- 
)49(101. 
 ,)1$'3.P 6+1,(,P 568.5 3.&- 

3$P )4,",3; ',)4"9.(94= 2,59 3$ 
,80<94$1=3,. Q)$ "9(3, 5"9),46 
2".'$4)0 39"6>.4=. Z4,4 568.5 
86'$4 )16&.4= 2$"$(91,C3,P 89- 
<,P 39 2,)1$'6DT.? J4929? )8,"- 
5..  H9<,($/ $+, &$"4(,P. 
\$2$"= /; 86'$/ 6)4939(1.(94= 

8,"4,(;$ 568.5. )"$'3$+, )1,0. 
A98,4; <'$)= 3$/3,+,. H9 J4,4 
"9< /; 39<,($/ 2,'+,4,(1$33;/. 
4$ 8,"4,(;$ 568.5. 8,"'D"9, 5,- 
4,";$ 3$ ./$D4 &$14,P +"93. ., 
)1$',(94$1=3,, ',1&3; 8;4= 2$- 
"$/$T$3; ( )"$'3.P )1,P.  "$'- 
2,1,&./, C4, (.'./;$ +"93. 2,'- 
+,4,(1$33,+, 568.59 ./$D4 ).3.P 
. 5"9)3;P E($49, 2".C$/ ).3.P 
)($"?6. Q J4,/ )16C9$ 5"9)36D 
)4,",36 5689 39<;(9$/ ),,4($4- 
)4(6DT$P, 9 ).3DD — ',2,13.- 
4$1=3,P.  ,'+,4,(1$33;P 568.5 
',1&$3 ()494= /$&'6 ),,4($4- 
)4(6DT$P . ',2,13.4$1=3,P 8,5,- 
(;/. )4,",39/. 5689. Y95 J4,+, 
',8.4=)0?  ,(,",4,/ 8,"'D"9 
)49(./ 2,'+,4,(1$33;P 568.5 39 
',2,13.4$1=36D )4,",36 5689. U9- 
4$/, ("9T90 8$16D )4,",36, 5689, 

2,/$T9$/ &$"4(6 ( 6+,1 /$&'6 
),,4($4)4(6DT$P . ',2,13.4$1=- 
3,P )4,",39/.. Q"9T9$/ ),,4($4- 
)4(6DT6D )4,",36, (;(,'0 &$"4- 
(6 39 8,"'D".  ,(,"9C.(9$/ 8,"- 
'D", (;(,'0 2,'+,4,(1$33;P 56- 
8.5 5"9)3,P +"93=D 39 ),,4($4- 
)4(6DT6D- )4,",36, . '9$/ 2,- 
)1$'3$P ,8"943;P ?,', (,))4939(- 
1.(90 2"$&3.P 8$1;P 2,"0',5. 
 ,'+,4,(1$33;P 568.5 2,291 ( 
)(,$ +3$<',, 9 /$)4, &$"4(; <9- 
301 595,P-4, '"6+,P 568.5 — 
26)4= J4, (9) 3$ )/6T9$4. 
^)1. 2,'+,4,(1$33;$ 568.5. 39 

8,"'D"$ .)C$"29D4)0 ', 4,+,, 
595 )"$'3.P )1,P 86'$4 ),8"93, 
(; 2,'($'$4$ &$"4(6 2,' 3$2"9- 
(.1=3, 6)493,(1$33;P 568.5 
)"$'3$+, )1,0 . 2,(,",4,/ 8,5,- 
(,P )4,",3; 5689, ),'$"&9T$P 
J4,4 - 568.5, «2,'+,4,(.4$» $+,. 
 ,)1$ 2,(,",49 8,"'D"9 '9P4$ 
8,5,(,P )4,",3$ ,8"943;P ?,'. 
F495, )"$'3.P )1,P ),8"93 2,1- 
3,)4=D, 9 (3.<6 3$($"3, 6)493,(- 
1$3 1.>= ,'.3 568.5 — &$"4(9. 
^)1. (; $T$ 3$ ),+19),(91. 

E($49 568.5,( )"$'3$+, . 3.&3$- 
+, )1,$(, 4, )'$19P4$ J4,, 2,($"- 
36( 8$16D )4,",36 5689. Q$"3.4$ 
(3.< ) 8,"'D"9 2,)1$'3.P 568.5 
. 3.&3$+, )1,0 — )'$19P4$ J4, 49- 
5./ &$ ,8"9<,/, 595 "93$$ (; 
6)4939(1.(91. 6+1,(;$ 568.5. 8$- 
1,P )4,",3;. Y 3$)C9)4=D, 2". 
J4,/ ( )"$'3$/ )1,$ 86'$4 «.)- 
2,"C$3» 568.5, "9)2,19+9(>.P)0 
39' +3$<',/ &$"4(;. F)2"9(./ 
J4,. Q,<=/.4$ 568 ( "65., C4,8; 
3$($"3;P 568.5 )"$'3$+, )1,0 39- 
?,'.1)0 2, 2"9(6D "656.  ,($"- 
3.4$ 8,"'D" 495, C4,8; 36&3;P 
(9/ 8,"4,(,P 568.5 39 ($"?3$P 
)4,",3$ 6)493,(.1)0 )1$(9. X$190 
)4,",39 5689, 595 ,8;C3,, (3.<6. 
Q;2,13.4$ )1$'6DT6D 5,/8.39- 
E.D 2,(,",4,( 39 90°: 2"9(90 )4,- 
",39 2, C9),(,P )4"$15$, ($"?300 
2",4.( C9),(,P, 2"9(90 2",4.(, 
($"?300 )3,(9 2",4.(, 2$"$'300 
)4,",39 2",4.( C9),(,P, ($"?300 
2, C9),(,P ., 395,3$E, 2$"$'300 
 2, C9),(,P. (F/$$4)0 ( (.'6 4,C- 
59 <"$3.0 3981D'94$10, (.'0T$+, 
59&'6D  )4,",36 3$2,)"$')4($33,, 
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9 3$ )5(,<= 568.) `64= J4,P 5,/- 
8.39E.. ),)4,.4 ( 4,/, C4, (; 
(;(,'.4$ 3.&3.P 2"9(;P 2$"$'- 
3.P 568.5 39 8,"'D", 9 <94$/ 
(,<("9T9$4$ $+, 39 /$)4, '"6+./ 
264$/. Q "$<61=494$ 3$($"3;P 
8,"4,(,P 568.5 )"$'3$+, )1,0 <9- 
/$30$4)0 ($"3;/. b,&$4 )16C.4=- 
)0, C4, 2,)1$'3.P 8,"4,(,P 568.5 
)"$'3$+, )1,0 )0'$4 ( )(,$/ +3$<- 
'$ <9',/ 392$"$'. ` J4./ 2,59 
)/.".4$)=, 3, ( ,)491=3,/, $)1. 
(; 3.+'$ 3$ ,>.81.)=, '(9 3.&- 
3.? )1,0 5689 ',1&3; 8;4= ),- 
8"93; ($"3,. Q;2,13$39 8,1=>90 
C9)4= "98,4;. H,... )9/90  1$+590. 
Y95 '(.+94=)0 '91=>$, C4,8; 

3$ "9<"6>.4= ),8"933,$? Q$'= 
36&3, 2,',8"94= 5,/8.39E.. 2,- 
(,",4,(, . 5,4,";$ <94"9+.(91. 8; 
/.3./91=3,$ C.)1, 568.5,(, 5 4,- 
/6 &$ «)'(.364,$» ',1&3, 1$+5, 
(,<("9T94=)0 39 /$)4,. Y95,(9 
2",)4$P>90 .< (,</,&3;? 2,',8- 
3;? 5,/8.39E.P?  "$')49(=4$, C4, 
568 )/,4".4 39 (9) 8,5,(;/ "$8- 
",/. b;)1$33, 2,($"3.4$ 2, C9),- 
(,P )4"$15$ 1$(6D 8,5,(6D )4,",- 
36 5689, <94$/ 2"9(6D 4,&$ 2, 
C9),(,P, '91$$ ($"3.4$ 1$(6D )4,- 
",36 39 /$)4, . 395,3$E ($"3.4$ 
 "9(6D. H9<,($/ J46 ,2$"9E.D 
2",)4,P </$P5,P. 
Y95.$ 568.5. . 595 2$"$/$T9$4 

2",)490 </$P59? Z4, 3$2",)4,P 
(,2",). V (,4 ,4($4. d3$<'9 2$"$- 
/$T$33;? 568.5,( 392,/.39D4 
"9)2"0/1$336D 2",)4"93)4($336D 
194.3)56D 865(6 Z (".). 1). `4,1- 
8.5 .< 568.5,(, 2".39'1$&9T.? 
,8$./ ("9T9$/;/ )4,",39/ 5689, 
,8"9<6$4 )"$'3DD 1.3.D J4,P 
865(;. Q; /,&$4$ 68$'.4=)0, C4, 
2",)490 </$P59 /$30$4 /$)49/. 
6+1,(;$ 568.5. ($"?3$P . 3.&3$P 
2$"$519'.3. V ) 4"$/0 8,"4,(;/. 
568.59/. 2",.)?,'.4 E.51.C$)590 
2$"$)493,(59. X,"4,(,P 568.5 
($"?3$P 2$"$519'.3; 2$"$?,'.4 39 
)"$'3DD 1.3.D, 8,"4,(,P 568.5 
)"$'3$P 1.3.P 2$"$/$T9$4)0 39 
3.&3DD 2$"$519'.36, 9 3.&3.P 
8,"4,(,P 568.5 2$"$?,'.4 39($"?. 
^)1. 8; )39C919 /; 2,($"361. 

4$ &$ 8,5,(;$ )4,",3; 2",4.( 
C9),(,P )4"$15., 9 2,4,/ 2, C9),- 

(,P, 4, +3$<'9 2$"$/$T9$/;? 56- 
8.5,( "9)2,1,&.1.)= 8; ( (.'$ 
495,P &$ 865(; Z, 3, <$"591=3, 
,8"9T$33,P (3.&300 2$"$519'.39 
8;19 8; )1$(9).  ,1$<3, <92,- 
/3.4=, C4, ( ,8,.? )16C90? /$3$$ 
<39C.4$1=3, 2$"$/$T9$4)0 8,"4,- 
(,P 568.5 4,P )4,",3; 5689, ) 5,- 
4,",P 39C.39$4)0 2",)490 </$P- 
59. Z4, . $)4= 2"9(.1,, 2, 5,4,- 
",/6 ,39  39C.39$4)0. 
\",P390 </$P59 — J4, 4".&'; 

2,(4,"$3390 2",)490.  ". J4,P 
5,/8.39E.. 8,"4,(;$ 568.5. 865- 
(; Z (,<("9T9D4)0 ( )(,. +3$<- 
'9, 9 6+1,(;$ 3$4. \",P390 </$P- 
59 2"$'39<39C$39 '10 2$"$)493,(- 
5. '(6? 568.5,(, 1$&9T.? 39 ,'- 
3,/ "$8"$ 5689: ,39 /$30$4 /$- 
)49/. 2,29"3, 6+1,(;$ 568.5. 
($"?3$P . 3.&3$P 2$"$519'.3 
865(; Z. Y95 39C.394= 4",P36D 
</$P56? U'$)= 2"9(.1, 495,$: 
$)1. 865(9 Z, 39 2$"$519'.39? 
5,4,",P 1$&94 2$"$)49(10$/;$ 6+- 
1,(;$ 568.5., 3$ <$"591=3, ,8"9- 
T$3390, 4, ("9T9$/ ,8$ 8,5,(;$ 
)4,",3; 2, C9),(,P )4"$15$ (()$ 
"9(3,, ) 595,P )4,",3; 39C.- 
394=), 9 $)1. 865(9 Z <$"591=3, 
,8"9T$3390, 4, 2",4.( C9),(,P. 
H, ($"3$/)0 5 )8,"5$ 5689. 

Q)2,/3./: 39/ ,)491,)= 62,"0',- 
C.4= 568.5. 8,"'D"9.  ,)9'./ ( 
)(,. +3$<'9 (39C91$ 8,"4,(;$ 56- 
8.5.. H, 595 3$ <94",364= 3.&- 
3.P . )"$'3.P )1,., $)1. 2",)490 
</$P59 4"$86$4 "98,4; ( '(6? 
21,)5,)40?? ^)4= .'$0: 2,($"364= 
39 90° ,'36 8,5,(6D )4,",36 56- 
89 . 4,4 "0' 568.5,(, 5,4,";P 
2$"$P'$4 ) 8,"'D"9 39 8,5,(,$ 
"$8",, .)2,1=<,(94= ( 59C$)4($ 
3.&3$P 2$"$519'.3; 865(; Z, 
'(9 '"6+.? J1$/$349 5,4,",P "9)- 
2,1,&$3; 39 8,"'D"$.  ,)1$ (;- 
2,13$3.0 2",)4,P </$P5. 36&3, 
($"364= )/$T$336D 8,5,(6D )4,- 
",36 39 /$)4,. H$ 8,P4$)= <9- 
8;4=, 5956D ./$33, )4,",36 36&- 
3, ($"364=: ,".$34."6P4$)= 39 
8$1;P 2,"0',5 3.&3$P )4,",3; 
5689, ,3 ',1&$3 (,))493,(.4=)0. 
Z4,4 2".$/ 2,<(,10$4 2",.<($)4. 
E.51.C$)56D 2$"$)493,(56 1D8,P 
4",25. 8,"4,(;? 568.5,( .< 8,"- 
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'D"$ (,'.3 .< 3.? ',1&$3 1$- 
&94= 39 2,(,"9C.(9$/,P 8,5,(,P 
)4,",3$). 
\$2$"= (; /,&$4$ "9))49(.4= 

2, /$)49/ 8,"4,(;$ 568.5. 8,"- 
'D"9 {39 6+1,(;$ 2,59 3$ ,8"9- 
T9$/ (3./93.0).  ,(,"9C.(9$/ 
8,"'D" 495, C4,8; 4,1=5, ,'.3 
8,"4,(,P 568.5 2,291 ( )(,$ +3$<- 
',. \,+'9 ,)491=3;$ 2,4"$86D4 
E.51.C$)5,P 2$"$)493,(5., C4, . 
'$19$/. ^)1. &$ ,59<;(9$4)0, C4, 
39 8,"'D"$, 595 3. 5"64. $+,, )"9- 
<6 '(9 568.59 ,59<;(9D4)0 ( )(,- 
.? +3$<'9?, '$19$/ E.51.C$)56D 
2$"$)493,(56 1D8;? 4"$? 8,"4,(;? 
568.5,(, 9 '91$$ 595 ,2.)93, 
(;>$. 
\$2$"= 36&3, )'$194= 8,"4,(;$ 

568.5. ),E($43;/. E$34"91=3;/, 
.3;/. )1,(9/., 2"9(.1=3, ),".$3- 
4.",(94= .?. Q"9T90 568, 6)493,- 
(.4$ 2$"$(,"9C.(9$/;P 568.5 
)2"9(9.  ,($"3.4$ 2"9(6D 8,5,- 
(6D )4,",36 39 90° 2, C9),(,P 
)4"$15$, <94$/, (<0(>.)= ,'3,P 
"65,P <9 8,"'D", '"6+,P 2,($"3.- 
4$ 3.&3.P . )"$'3.P )1,. (/$)4$ 
39 90° 2, C9),(,P )4"$15$ ($)1. 
)/,4"$4= )3.<6) . 464 &$ ($"3.4$ 
3.&3.P )1,P ,8"943,. Z46 ,2$"9- 
E.D 36&3, 2",'$194= C$4;"$ "9- 
<9. Q "$<61=494$ 36&3;P 39/ 56- 
8.5 39 8,"'D"$ 2$"$($"3$4)0, 3, . 
( )"$'3$/ )1,$ 4". 8,"4,(;? 568.- 
59 4,&$. H$ 2,(,"9C.(90 568, 2,- 
($"3.4$ 8,"'D" 495, C4,8; )2"9(9 
,59<91)0 '"6+,P 8,"4,(,P 568.5, 
2"$'39<39C$33;P  5  2$"$(,"9C.(9- 

3.D. Q; <39$4$, C4, '$194= '91=- 
>$.  ". 2,(4,"3,/ 2$"$(,"9C.(9- 
3.. (,))4939(1.(9$4)0 2,"0',5 ( 
3.&3$/ . )"$'3$/ )1,0? 5689. 
`3,(9 ()2,/3./ , «"9(3,2"9- 

(..» ()$? )4,",3 5689. e,40 ( 
2"$';'6T$/ 98<9E$ G.+6".",(91 
8,"'D", G954.C$)5. 8;19 ,2.)939 
2",E$'6"9 2$"$(,"9C.(93.0 ( )(,- 
.? +3$<'9? 29"; 8,"4,(;? 568.5,( 
1D8,P )4,",3; 5689 {',)494,C3, 
2,($"364= 568 J4,P )4,",3,P 
(($"?). \95 C4, $)1. ( )"$'3$/ 
)1,$ ,'.3 568.5 "93$$ 8;1 6)49- 
3,(1$3 3$2"9(.1=3,, )$PC9) (; ( 
),)4,03.. 6)4"93.4= J4,4 3$',)49- 
4,5. H$ 8,P4$)= ).469E.., 2". 5,- 
4,",P (, ()$/ 568$ 4,1=5, ,'.3 
8,"4,(,P 568.5 ,".$34.",(93 3$- 
($"3,: ,39 3$(,</,&39.  "./$300 
,2.)9336D 5,/8.39E.D 2,(,",4,(, 
(; 3$2"$/$33, ',8=$4$)= 2"9(.1=- 
noP ,".$34.",(5. ()$? 8,"4,(;? 
568.5,( 5689. 
 ,($"3.4$ 8,"'D", ),+19),(9( 

E($49 8,5,(;? )4,",3 ) E($49/. 
8,"4,(;? 568.5,( 8,"'D"9. ` 3.- 
/. 2,5,3C$3,. U9P/$/)0 ,)49(>.- 
/.)0 C$4;"=/0 6+1,(;/. 568.- 
59/.. 
e,",>,, $)1. ,3. "9)29'9D4)0 

39 '($ 29";, 4"$86DT.$ 2$"$)49- 
3,(5.. \,+'9 (; 2,(,"9C.(9$4$ 8,- 
5,(6D )4,",36, ),'$"&9T6D 29"6 
2$"$)49(10$/;? 568.5,(, 2"./$- 
30$4$ 4",P36D </$P56, (,<("9T9$- 
4$ 8,5,(6D )4,",36 39 /$)4,, . 
()$ 568.5. ,59<;(9D4)0 ( 36&3;? 
+3$<'9?. ^)1. &$ 29"; 2$"$)49(- 
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10$/;? 568.5,( 1$&94 5"$)4-39- 
5"$)4, 4, (39C91$ 2,)1$ 2,(,",49 
2",.<(,1=3,P 8,5,(,P )4,",3; 
36&3, $T$ 2,($"364= 8$16D )4,- 
",36 5689 39 180°, C4, 2".($'$4 
2$"$)49(10$/;$ 6+1,(;$ 568.5. ( 
2,1,&$3.$, 2".+,'3,$ '10 4",P- 
3,P </$P5.. 
Y,+'9 &$ "9<8.$3.0 39 '($ 29- 

"; 3$ 2",.)?,'.4, J4, <39C.4, C4, 
,'.3 6+1,(,P 568.5 6&$ 39 )(,- 
$/ /$)4$, 9 '"6+.$ 4". 4"$86D4 
E.51.C$)5,P 2$"$)493,(5.. Q J4,/ 
)16C9$ 4",P36D </$P56 2".'$4)0 
2"./$3.4= '(9&';. X65(9 Z 2$"- 
(,P </$P5. 39C.39$4)0 ) 6+1,(,+, 
568.59, 2",4.(,2,1,&3,+, 6&$ 6)- 
493,(1$33,/6, '91$$ .'$4 5 4,/6 
6+1,(,/6, 39 /$)4, 5,4,",+, ,3 
',1&$3 2$"$P4., '<94$/ 5 6)493,(- 
1$33,/6 ., 395,3$E, (3.<. Q4,"90 
865(9 Z <$"591=3, ).//$4".C39, 
,39 39C.39$4)0 ) 2",4.(,2,1,&- 
3,+, 6)493,(1$33,/6, .'$4 ( '"6- 
+,/ 392"9(1$3.., 2",?,'.4 '91$$ 
C$"$< +3$<', 6)493,(1$33,+, . 4,- 
&$ (3.<. 
X6'=4$ (3./94$1=3;, .39C$ 2".- 

'$4)0 39C.394= ()$ C64= 1. 3$ 
)39C919. Q )16C9$ 6'9C. ()$ 568.- 
5. 395,3$E ,59&64)0 39 )(,.? 
/$)49? . 4,1=5, 3$5,4,";$ 6+1,- 
(;$ 568.5. 8,"'D"9 /,+64 ,59- 
<94=)0 3$2"9(.1=3, ,".$34.",(93- 
3;/.. 
 ",)4$P>.P )16C9P, 5,+'9 4,1=- 

5, ,'.3 568.5 ,".$34.",(93 2"9- 
(.1=3,, 4,+'9 4". ,)491=3;? 4"$- 
86D4 "9<(,",49 39 120° ()$ ( ,'- 
3,/ 392"9(1$3.., $)1. /;)1$33, 
)/,4"$4=  .<  E$34"9  5689. 
Y,/8.39E.D, 2,<(,10DT6D "9<- 

($"364= ( )(,.? +3$<'9? 4". 6+1,- 
(;? 568.59 ,'3,P )4,",3;, 39<,- 
($/ <($<',P.  ,($"3.4$ 568 8,"- 
'D",/ 5 )$8$ 495, C4,8; 3$ <930- 
4;P ( ,2$"9E.. C$4($"4;P 6+1,- 
(,P 568.5 ,59<91)0 ( 1$(,/ 3.&- 
3$/ 6+16. Q,,8"9<.4$, C4, ( 2"9- 
(,/ ($"?3$/ 6+16 5689 +,".4 <($<- 
'9 . 4". $$ 16C9 .'64 2, "$8"9/ 
5689 (".). 2). H951,3.4$ 568 
<($<',P 5 )$8$. N2$"9E.P «<($<'9» 
),)4,.4 ( ,8"98,45$ <($<'3;? 16- 
C$P. H9C3$/ ) 4,+, .< 3.?, C4, 
2",?,'.4 2, ($"?3$P 5",/5$ 8,"- 
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'D"9.  ,(,"9C.(9$/ 8,"'D" 2",- 
4.( C9),(,P )4"$15., 2". J4,/ 56- 
8.5. 2$"$/$T9D4)0 2, 16C6 ,4 
<($<';. U94$/ 2,(,"9C.(9$/ ($"?- 
3DD )4,",36 2, C9),(,P )4"$15$, 
568.5. .'64 ,204= ,4 <($<';. Q,<- 
("9T9$/ 8,"'D" . (,<("9T9$/ 
($"?3DD )4,",36 5689. N'.3 16C 
,8"98,493, 2$"$?,'./ 5 4,/6 
16C6, C4, 2$"2$3'.5610"$3 8,"- 
'D"6. . N8"98,459 9391,+.C39 
((39C91$ 2",4.( C9),(,P )4"$15. 
2,(,"9C.(9$4)0 ($"?300 )4,",39). 
N8"9894;(90 59&';P 16C, 2".+,- 
(9".(9P4$ 2", )$80: «N4 <($<';, 
,4 <($<';, 5 <($<'$, 5 <($<'$», — 
4,+'9 /$3=>$ >93),( )8.4=)0.  ,- 
)1$ ,8"98,45. 4"$4=$+, 16C9 2,- 
1,(.39 ,2$"9E.. (;2,13$39. 
F3'.594,",/ 6)2$?9 39 J4,/ J49- 
2$ /,&$4 )16&.4= 2$"$(,"9C.(9- 
3.$ ( )(,.? +3$<'9? 4$? '(6? 
8,"4,(;? 568.5,( 8,"'D"9, C4, 
1$&94 39 16C9? <($<';.  ,(4,"- 
3;P ,8?,' 4"$? 16C$P <9($">9$4 
5,/8.39E.D. \". 6+1,(;? 568.59 
8,"'D"9, 1$&9T.$ 39 16C9? <($<- 
';, ,59&64)0 2,($"364;/. 39 
120° ( ,'3,/ 392"9(1$3... S"6- 
+.$ 568.5. ,2$"9E.$P 3$ <94"9+.- 
(9D4)0. b; ,8?,'.1. <($<'6 2, 
C9),(,P )4"$15$, $)1. &$ .</$3.4= 
392"9(1$3.$ ,8?,'9, 39C9( $+, ) 
2"9(,+, "$8"9 8,"'D"9, 4, ( "$- 
<61=494$ 6+1,(;$ 568.5. ,59&64- 
)0 2,($"364;/. 39 4$ &$ 120°, 
3, ( '"6+,/ 392"9(1$3... H6&3,$ 
392"9(1$3.$ (;8."9P4$, +10'0 39 
<($<'3;P 6+1,(,P 568.5 5689, $+, 
"$8"9 "9<($"364)0 ( 4,/ &$ 39- 
2"9(1$3.., ( 595,/ (; 86'$4$ ,8- 
?,'.4=, 16C. <($<';. 
^)1. 39 8,"'D"$ 3$2"9(.1=3, 

,".$34.",(933;/. ,59&64)0 '(9 
.1. C$4;"$ 568.59 (,'3,+, 8;4= 
3$ /,&$4), 4, 5,/8.39E.D «<($<- 
'9» 2".'$4)0 2"./$3.4= '(9&';. 
Q; 6& )9/. ),,8"9<.4$ 595. ^)1. 
6 (9) ?(94.1, 4$"2$3.0 ,).1.4= 
)494=D ', 5,3E9, <39C.4, (; 
6&$ (2,13$ 5(91.G.E.",(933;P 
«568,1,+». 
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