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"(>?E<O>*) ,>:<?0/) /<*+:(@0(<=)*0B C>E>*);()=E>**<I ?0*),0/0 ,)-*0:<E>=0:0(@AP>-< ;<>H?). 
&<,;<*>*:Q >-< ?=0O>*0B ()H?>EBA:+B *) ;<E>H*Q> 0 ;)()H0:*Q>. 6J <M+:)*<=/) ;(>?;<E)-)>:+B *>;(>?-

+/)H@>,<I. 

The method of constructing the goal-directed dynamics of magnet-levitation train is offered. The components of 

its motion are divided on useful and parasitic. Their situation is expected unpredictable. 

"(>?*)H*)G>*0>, :()*+;<(:*<-< /<,;E>/+) 
+ ,)-*0:<E>=0:0(@AP0,0 ;<>H?),0 (2$") 

B=EB>:+B <+@P>+:=E>*0> ;>(>=<H<G*<-< ;(<C>+-
+). 7EB RSS>/:0=*<-< 0 M>H<;)+*<-< =Q;<E*>-
*0B R:<I S@*/C00 ?=0O>*0> /)O?<-< 0H R:0J 

;<>H?<= ?<EO*< -)()*:0(<=)**< <ME)?):K (B-
?<, +=<I+:=, B=EBAP0J+B >-< C>EB,0. 6J ?<+-
:0O>*0>, <?*)/<, <MQG*< H):(@?*>*< (B?<, 

S)/:<(<=, <+*<=*Q,0 0H /<:<(QJ B=EBA:+B: 
*>;(>?+/)H@>,<+:K =<H,@P>*0I; ;<E0/<<(?0-

*):*<+:K 0J =<H?>I+:=0I; *>+:)C0<*)(*<+:K 
;)(),>:(<= ;<>H?); =H)0,<+=BH)**<+:K /<,;<-

*>*:<= >-< ?=0O>*0B. 1>/<:<(Q> 0H :)/0J /<,-

;<*>*:<= ;<E>H*Q. T<MEA?>*0> 0J :(>M@>,QJ 

H)/<*<= ;(0=<?0: / 0+G>(;Q=)AP>,@ (>U>*0A 

?=0-):>EK*<I H)?)G0 2$". 6*Q> O> ;)(C0)EK-
*Q> ?=0O>*0B M>+;<E>H*Q (0E0 =(>?*Q), ;<-

+/<EK/@ H):(@?*BA: (E0M< ?>E)A: *>=<H,<O-

*Q,) @;<,B*@:<> (>U>*0>. "<R:<,@ -)()*:0-

(<=)**)B C>E>*);()=E>**<+:K ?0*),0/0 ;<>H?) 
?<+:0O0,) +<G>:)*0>, )/:0=*<-< @;()=E>*0B 
>V ;<E>H*Q,0 /<,;<*>*:),0 + ;)++0=*Q, ;<-

?)=E>*0>, ;)()H0:*QJ (M>+;<E>H*QJ 0 =(>?-

*QJ) /<,;<*>*:<=. 
T;>C0S0/) ;<+:(<>*0B ;<E>H*<-< ?=0O>*0B 

2$" +<+:<0: = *><MJ<?0,<+:0 >-< -)()*:0(<-

=)**<-< ;(0=>?>*0B = ;<+E>?<=):>EK*<+:K +<-

+:<B*0I / H)?)**Q, ,<,>*:), =(>,>*0, 0E0 = 
*)H*)G>**QJ :<G/)J ;@:0.   ;(<,>O@:/)J O> 
,>O?@ -()*0G*Q,0 :<G/),0 ?=0O>*0> ?<EO*< 

<ME)?):K <MP>?0*),0G>+/0,0 /)G>+:=),0 

(M>H<;)+*<+:KA, )+0,;:<:0G>+/<I @+:<IG0=<-

+:KA 0 :.?.), ) :)/O> +=<I+:=),0 (<MQG*< – R/+-
:(>,)EK*Q,0), <+<MQ,0 ?EB /)O?<-< 0H (>O0-

,<= (,0*0,)EK*Q, R*>(-<;<:(>ME>*0>,, 0E0 

,)/+0,)EK*Q, MQ+:(<?>I+:=0>, 0 :.;.). "(0 

R:<, )E-<(0:,Q @;()=E>*0B *> ?<EO*Q MQ:K 
0HMQ:<G*< +E<O*Q 0 (>+@(+<V,/0. 

#:,>G>**Q, :(>M<=)*0B, / *)H*)G>*0A 0 

+;<+<M@ <(-)*0H)C00 ;<+:(<>*0B ;<E>H*<-< 

?=0O>*0B 2$" = *)0M<EKU>I +:>;>*0 +<<:=>:-
+:=@>: :>(,0*)EK*QI ;(0*C0; :)/<-< ;<+:(<>-
*0B [1]. .;<,B*@:<> ?=0O>*0> *) :>(,0*)EK-
*<, 0*:>(=)E> ],[  s  ,<O>: MQ:K <;0+)*< ,<-

?>EKA 
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-?> )(),(),( twtutx ],[  !" st  – =>/:<(Q +<-

+:<B*0B ;<>H?), ) :)/O> @;()=EBAP0J 0 =<H-
,@P)AP0J =<H?>I+:=0I *) *>-<;  ,, st – =(>,B, 

) :)/O> >-< *)G)EK*<> 0 /<*>G*<> (*) ()++,):-
(0=)>,<, 0*:>(=)E>) H*)G>*0B; )($f – H)?)**)B 

=>/:<(-S@*/C0B; % – H)?)**<> H),/*@:<> ,*<-

O>+:=<, <-()*0G0=)AP>> =<H,<O*Q> *)G)EK-
*Q> +<+:<B*0B 2$". 8?>+K 0 ?)E>> EAM)B 
S@*/C0B + :<G/<I *) ,>+:> )(-@,>*:) <H*)G)>: 
=+A :)/@A S@*/C0A, /)/ >?0*<> C>E<>. 

.+E<=0B M>H<;)+*<+:0 /<*+:(@0(@>,<-< 

?=0O>*0B 0 <-()*0G>**<+:0 >-< @;()=E>*0I 

;(>?+:)=0,Q = =0?> 

,)( Stx !    Utu !)(    ].,[  !" st       (2) 

# *>;(>?+/)H@>,QJ O> =<H,@P>*0BJ :)/<-< 

?=0O>*0B <MQG*< 0H=>+:*< E0UK :<, G:< 

].,[)(  !"! stWtw                     (3) 

  +<<:*<U>*0BJ (2) 0 (3) ?<;<E*0:>EK*< 

<M<H*)G>*<: WUS ,,  – H)?)**Q> H),/*@:Q> 

,*<O>+:=) = ;(<+:()*+:=)J +<+:<B*0I, @;()=-
E>*0I 0 =<H,@P>*0I ;<>H?). 
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'>(,0*)EK*)B C>EK >-< ?=0O>*0B (*) 0*:>(-

=)E> ],[  s ) S<(,)E0H@>,) ;(<-(),,<I 

,)( Gx !                           (4) 

-?> G  – H)?)**<> = ;(<+:()*+:=> +<+:<B*0I 

2$" C>E>=<> ,*<O>+:=<. 

  EAM<, (>O0,> /)G>+:=< ?=0O>*0B (;< 

/<,;E>/+@ =Q?=0-)>,QJ /(0:>(0>=) /<E0G>+:-
=>**< J)()/:>(0H@>,< H*)G>*0>, ;</)H):>EB 
:)/<-< /)G>+:=).  Q()O>*0> ?EB >-< <;(>?>E>-
*0B H)G)+:@A 0,>>: =0? S@*/C0<*)E) :0;) 

}.])(),(,[{ $$$ wuxJ  "(0 R:<,, /)/ <:,>G>*<, 

)(tw <MQG*< *>;(>?+/)H@>,Q. '>, *0 ,>*>>, 

*><MJ<?0,< -)()*:0(<=):K ;(0>,E>,<> /)G>+:-
=< /)O?<I (>)E0H)C00 ;(<C>++) = +0+:>,> ;(0 

EAMQJ =<H,<O*QJ (>)E0H)C0BJ :)/0J =<H,@-

P>*0I. '<-?) )?>/=):*)B +:():>-0B S<(,0(<=)-
*0B ;(<-(),,*<I +<+:)=EBAP>I @;()=E>*0I 

)($pu  ,<O>: MQ:K ;<E@G>*) 0H ,0*0,)/+*<-< 

?0SS>(>*C0)EK*<-0-(<=<-< +<<:*<U>*0B [2] 
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},],[,)(,)(  !!$!$ stWwUu pp       (5) 

-?> pI  – ;</)H):>EK /)G>+:=) ;(<-(),,*<-< 

@;()=E>*0B )($pu ; )($(  – H)?)**)B S@*/C0B 

+=<0J )(-@,>*:<=; pU – H)?)**<> H),/*@:<> 
,*<O>+:=< = ;(<+:()*+:=> ;(<-(),,*QJ 

@;()=E>*0I. "(0 R:<, =:<(<> 0H =/EAG>*0I (1), 

) :)/O> =/EAG>*0> (4) ;(0<M(>:)A: +,Q+E -()-
*0G*QJ @+E<=0I +E>=) 0 +;()=) +<<:=>:+:=>**<. 

 <H,@P>*0B )($w  ;Q:)A:+B *> :<EK/< ?>+-

:)M0E0H0(<=):K ;(<-(),,*@A S)H<=@A :()>/-

:<(0A +0+:>,Q )($px  (+:)M0E0H0(@>,@A ;<? 

=<H?>I+:=0>, )($pu ), *< 0 @=>+:0 >V 0H<M()-

O)AP@A :<G/@ + :)/<I :()>/:<(00. W:<,@ 

?<EO*) ;(>;B:+:=<=):K /<((>/:0(@AP)B +<-

+:)=EBAP)B @;()=E>*0B )($cu . T:():>-0B >V 

+0*:>H) ,<O>: MQ:K ;<E@G>*) + 0+;<EKH<=)*0-

>,, *);(0,>(, +;<+<M) )(/)*) [3] 0 ?<;<E*>*) 
;(<-(),,<I ;<E@G)>,<I 0H ,0*0,)/+*<-< 

?0SS>(>*C0)EK*<-0-(<=<-< =Q()O>*0B =0?) 

:])(),([{supinf
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dtwuI
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},],[,)(,)(  !!$!$ stWwUu cc       (6) 

-?> cI  – ;</)H):>EK /)G>+:=) @;()=E>-

*0B )($cu ; )($)  – H)?)**)B S@*/C0B; cU – H)-

?)**<> H),/*@:<> ,*<O>+:=< = ;(<+:()*+:=> 

@;()=E>*0I )($cu . 

"<?H)?)G0 +:)M0E0H)C00 ;(<-(),,*<I :()-
>/:<(00 0 -0M/<I ;<H0C0<**<I /<((>/C00 <:-
*<+0:>EK*< *>V :>/@P>-< ;<E<O>*0B 0H<M()-
O)AP>I :<G/0 +0+:>,Q :>+*< =H)0,<+=BH)*Q. 

#?*)/< ;()/:0G>+/<> ()H(>U>*0> *>/<:<(QJ 0J 

G)+:>I ,<O>: MQ:K ()H*>+>*< =< =(>,>*0. W:< 

=<H,<O*< ME)-<?)(B +E>?@AP>,@. #M+:)*<=/) 
?=0O>*0B 2$" ,<O>: MQ:K /E)++0S0C0(<=)*) 
;< ;(0*C0;@ ?0J<:<,00 = =0?> =E<O>**QJ 

@(<=*>I /E)++<=. 1):@(*<> <;<H*)*0> EAM<-< 

0H *0J <+@P>+:=0,< ;< +<<:=>:+:=@AP>,@ *)-
M<(@ H*)G>*0I ?<+:@;*QJ ?EB *)MEA?>*0B, <?-

*<H*)G*< >-< 0?>*:0S0C0(@AP0J ;)(),>:(<= 0 

:(>M@>: =Q;<E*>*0B <:*<+0:>EK*< *>M<EKU<-< 

<MXV,) ?<;<E*0:>EK*QJ <;>()C0I.   :< O> 
=(>,B, ;(0 +<H?)*00 (>-@EB:<() /)O?<,@ /E)+-
+@ *  <O0?)>,<I <M+:)*<=/0 = +<<:=>:+:=0> 
,<-@: MQ:K ;<+:)=E>*Q 0 H)S0/+0(<=)*Q = ;(<-

-(),,*<, H);<,0*)AP>, @+:(<I+:=> ("8.) 

(>-@EB:<() :(>M@>,)B (= R:<, /E)++>) ;(<-

-(),,*)B :()>/:<(0B )($px*  0 (-)()*:0(<=)**< 

>V +:)M0E0H0(@AP>>) @;()=E>*0> )($pu* . '<-?) 

;(0 ?=0O>*00 ;<>H?), ;<+E> <;<H*)*0B (>)E0-

H<=)=U>-<+B /E)++) *  <M+:)*<=/0 0 +G0:Q=)-

*0B 0H "8. +<<:=>:+:=@AP0J >,@ )($px*  

0 )($pu* , +:)*<=0:+B =<H,<O*Q, 0J 0+;<EKH<=)-

*0> ;(0 <;(>?>E>*00 ;<E*<-< )/:0=*<-< @;()=-

E>*0B +0+:>,Q. &<,;<*>*: O> )($cu  ;<?E>O0: 

<;>():0=*<,@ +0*:>H@ *>;<+(>?+:=>**< = ;(<-

C>++> ?=0O>*0B, ;<+/<EK/@ B=EB>:+B ;<H0C0<*-

*Q, 0 ;<R:<,@ ;(0*C0;0)EK*< *> ,<O>: MQ:K 
+/<*+:(@0(<=)* H)ME)-<=(>,>**<. 7EB ;<-

+:(<>*0B ;<E>H*<-< ?=0O>*0B 2$" / *>,@ 

?<EO*< MQ:K ;(0E<O>*< @;()=E>*0> 

)()()()( k
cp tuttutu &+,#  

,)1(,),,[ )1()1( hkthktttt kkkk &,#&#!" ,,  

),(int],,0[ )1(-&## hTLLk              (7) 

-?> )( t+  – ,):(0C) /<RSS0C0>*:<=, =QM<( /<-

:<(QJ ?<EO>* <-()*0G0=):K *)0M<E>> /(0:0G-

*Q> ;)(),>:(Q ?=0O>*0B, ) :)/O> ;<=QU):K 

>-< @+:<IG0=<+:K; h– U)- ?0+/(>:0H)C00 )($cu . 

6:)/, *) /)O?<, :>(,0*)EK*<, 0*:>(=)E> @;<-

,B*@:<> ?=0O>*0> +:(<0:+B ;< ;(0*C0;@ ?0+-
/(>:*<I ;<H0C0<**<I /<((>/C00 :>/@P>-< +<-

+:<B*0B ;<>H?) <:*<+0:>EK*< H)ME)-<=(>,>**< 
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+0*:>H0(<=)**<I (?EB (>)E0H<=)=U>I+B <M+:)-
*<=/0) /<*:0*@)EK*< +:)M0E0H0(@>,<I ;(<-

-(),,*<I :()>/:<(00 0H<M()O)AP>I :<G/0. 

#+*<=*<> ;(>0,@P>+:=< 0HE<O>**<-< +;<+<M) 
;<+:(<>*0B ;<E>H*<-< ?=0O>*0B 2$" – = =<H-
,<O*<+:0 ?>/<,;<H0C00 H)?)G0 :)/<-< ;<-

+:(<>*0B. 
Y>*>()C0B @;()=E>*0B (7) ,<O>: :()/:<-

=):K+B /)/ (>)E0H)C0B *)/E)?Q=)>,<I *) +0+-
:>,@ @;()=EBAP>I +=BH0. 7EB +<J()*>*0B C>-
E>*);()=E>**<+:0 +0*:>H0(@>,<-< ?=0O>*0B 
,*<-<<M()H0>, <;(>?>EBAP>> R:@ +=BHK, ?<EO*< 
-)()*:0(<=)**< B=EB:K+B )::()/:<(<, ,<?>E0 
(1), G:< 0 ;(0H=)*< <M>+;>G0:K @;<,B*@:<> 
@;()=E>*0>. .;(<P>*0> >-< +0*:>H) (M>H @J@?-
U>*0B /)G>+:=)) ,<O>: MQ:K ?<+:0-*@:< ;<+E> 
H),>*Q @/)H)**<-< ,*<-<<M()H0B ;<+E>?<=)-
:>EK*<+:KA ;(0:B-0=)AP0J ,*<-<<M()H0I ;<-
*0O)AP>I+B ()H,>(*<+:0.  )(K0(<=)*0> G0+E) 
0 -()?)C00 ()H,>(*<+:>I R:0J H),>*BAP0J 
,*<-<<M()H0I ;<H=<EB>: ;<E@G0:K ?=0O>*0B 
()HE0G*<-< /)G>+:=) [4]. ')/)B -><,>:(0H)C0B 
0J /<*+:(@0(<=)*0B M)H0(@>:+B *) ()H?>E>*00 
0+J<?*<I =Q+</<()H,>(*<I H)?)G0 *) (B? ;<?-
H)?)G M<E>> *0H/<I ()H,>(*<+:0. "(0 R:<, ?>-
/<,;<H0C0B (>H@EK:0(@AP>-< ?=0O>*0B *) 
;)(C0)EK*Q> <+*<=Q=)>:+B *> *) +=<I+:=)J ()+-
+,):(0=)>,<I +0+:>,Q, ) *) ;<+E>?<=):>EK*<, 
=< =(>,>*0 ;>(>=<?> >V 0H<M()O)AP>I :<G/0 + 
;(>?Q?@P>-< ;<?,*<-<<M()H0B *) ;<+E>?@A-
P>>. W:<: ;<?J<? ;<H=<EB>: <+@P>+:=EB:K *> 
;(0ME0OV**@A, ) :<G*@A ?>/<,;<H0C0A ?=0-
O>*0I +0+:>,Q, G>, H*)G0:>EK*< @:<G*B>:+B 
(>H@EK:): 0 @;(<P)>:+B ;(<C>++ +0*:>H) +:()-
:>-00 ;<+:(<>*0B @;<,B*@:QJ ?=0O>*0I. 

1>,)EQ> :(@?*<+:0 =<H*0/)A: <MQG*< :)/-
O> 0 ;(0 +<H?)*00 (>-@EB:<() ;<>H?). "<;Q:/0 
;<+:(<>*0B ?=0O>*0I M<EKU0J +E<O*QJ +0+-
:>,, <ME)?)AP0J /<,;E>/+<, H)?)**QJ 
+=<I+:=, + 0+;<EKH<=)*0>, :()?0C0<**QJ <?-
*<@(<=*>=QJ (>-@EB:<(<= ?<+:):<G*< G)+:< 
</)*G0=)A:+B *>@?<=E>:=<(0:>EK*<+:KA /)G>+:-
=) :)/0J ?=0O>*0I, E0M< +<H?)*0>, =>+K,) +E<O-
*QJ () ;<R:<,@ *>*)?VO*QJ 0 ?<(<-<+:<BP0J = 
(>)E0H)C00) )E-<(0:,<= @;()=E>*0B [5]. #?*0, 
0H *)0M<E>> ;(0>,E>,QJ ;@:>I ()H(>U>*0B ;(<-
:0=<(>G0B ,>O?@ /)G>+:=<, /<*+:(@0(@>,<-< 
?=0O>*0B 0 +E<O*<+:KA @;()=E>*0B 0, B=EB>:+B 
?>/<,;<H0C0B 0 ?>C>*:()E0H)C0B :)/<-< @;()=-
E>*0B, ?<+:0-)>,Q> ;(0 0+;<EKH<=)*00 0>()(J0-
G>+/0J (,*<-<@(<=*>=QJ) (>-@EB:<(<= [5]. 6+J<-
?B 0H (>H@EK:):<= )*)E0H) 0*S<(,)C0<**QJ ;<-
:</<=, ;<?E>O)P0J <M()M<:/> ;(0 ;<+:(<>*00 
?=0O>*0B 2$", = /)G>+:=> ?<+:):<G*< ()C0<-
*)EK*<I ,<O>: MQ:K ;(>?E<O>*) :(VJ@(<=*>=)B 
+:(@/:@() :)/<-< ;<+:(<>*0B. &)O?QI 0H @(<=*>I 
=<H-E)=EB>:+B <?*0, 0H ,)/(<ME</<= (>-@EB:<(), 
) (>)E0H@AP>>+B ?=0O>*0> +:(<0:+B = ;(<C>++> 

+0*:>:0G>+/<-< =H)0,<?>I+:=0B :)/0J ,)/(<ME<-
/<=. YE<M)EK*QI )E-<(0:, (>U>*0B /)O?<I 0H 
?=0-):>EK*QJ H)?)G (>)E0H@>:+B ;<? @;()=E>*0>, 
/<<(?0*):<() – ,)/(<ME</) -<E<=*<-< @(<=*B 
(>-@EB:<(). 7EB R:<-< 0, <;(>?>EB>:+B ?=0-)-
:>EK*QI +<+:)= H)?)G0, :< >+:K – ,0*0,)EK*< 
?<+:):<G*QI *)M<( ;)::>(* ?=0O>*0I RE>,>*:<= 
+0+:>,Q, 0*0C00(@A:+B H);(<+Q *) 0J (>)E0H)-
C0A, ) :)/O> <+@P>+:=EB>:+B >V /<*:(<EK 0 /<(-
(>/:0(<=/). .;<,B*@:Q> ;)::>(*Q ?=0O>*0I 
(/)/ ;()=0E<, – = =0?> 0J *><MJ<?0,QJ =H)0,<-
@=BH)**QJ /<,M0*)C0I) (>)E0H@>:+B ;<? @;()=-
E>*0>, 0*:(</<*:(<EE>() – ,)/(<ME</) *0H<=<-< 
@(<=*B (>-@EB:<(). 1)/<*>C, <;<H*)*0> /E)++) 
<M+:)*<=/0 ?=0O>*0B, >-< )?);:)C0B / R:<I <M-
+:)*<=/>, ) :)/O> /<((>/:0(<=/) ;<?E>O)P>I 
(>U>*0A ?=0-):>EK*<I H)?)G0 <+@P>+:=EBA:+B 
;<? @;()=E>*0>, )?);:>() – ,)/(<ME</) ;(<,>-
O@:<G*<-< @(<=*B :<-< O> (>-@EB:<(). #+*<=*Q> 
;(>0,@P>+:=) :)/<-< +;<+<M) ;<+:(<>*0B ?=0O>-
*0B 2$" – = =<H,<O*<+:0 R=(0+:0G>+/<I, :<G-
*<I 0 )?>/=):*<I ?>/<,;<H0C00 H)?)G0 R:<-< ;<-
+:(<>*0B *) (B? M<E>> ;(<+:QJ ;<?H)?)G 0, ME)-
-<?)(B R:<,@, +@P>+:=>**<-< ;<=QU>*0B /)G>+:-
=) @;<,B*@:<-< ?=0O>*0B (H) +GV: +;>C0)E0H0(<-
=)**<-<, M<E>> :<G*<-< (>U>*0B @;<,B*@:QJ 
;<?H)?)G), ?<+:0-)>,<-< M>H @+E<O*>*0B )E-<-
(0:,) @;()=E>*0B 0,. 

"<?)=E>*0> ;)()H0:*QJ ?=0O>*0I ;<>H?) = 
*>;(>?+/)H@>,<I <M+:)*<=/> ,<O>: MQ:K ?<+:)-
:<G*< ()C0<*)EK*< <+@P>+:=E>*< + 0+;<EKH<=)-
*0>, ,>:<?<= :><(00 0*=)(0)*:*<+:0 [6], 0+J<?B 
0H +E>?@AP0J +<<M()O>*0I. .;<,B*@:Q> ?=0O>-
*0B ,<-@: MQ:K <;0+)*Q ,<?>EKA 

;Ya (
)

() #.&  

;lp)C(pca , ()()
/

)/(()() ,&0,.&,&# 2  

dt

d
p # ],,[,, fs NN!" /)(              (8) 

-?> ],[,,,;, , fs NNlCc !" /)(0 ()())/(()  – /<-

=)(0)*:*QI ,>:(0G>+/0I :>*H<( +@M)-(>-):) (B=-
EBAP>-<+B ()+GV:*<I +J>,<I ,>J)*0G>+/<I ;<?-
+0+:>,Q – 2" – 2$" ;(0 0H@G>*00 >V *>O>E)-
:>EK*QJ ?=0O>*0I), >-< :(VJ0*?>/+*QI +0,=<E 
&(0+:<SS>EB ;>(=<-< (<?), ) :)/O> ?0++0;):0=-
*Q> 0 /=)H0@;(@-0> /<RSS0C0>*:Q ,<?>E0; 

],[, fs NNY !"(. (
( – <M<MPV**Q> /<<(?0*):Q, + 

0+;<EKH<=)*0>, /<:<(QJ <;0+Q=)A:+B ;<?)=-
EB>,Q> ?=0O>*0B, ) :)/O> 0J =<H,@P>*0B; 

fs NN , – *)G)EK*QI 0 /<*>G*QI *<,>() :)/0J 

/<<(?0*): = ;>(>G*> <M<MPV**QJ /<<(?0*): 
(;<E*<I) ()+GV:*<I +J>,Q 2" 2$". 9+E0 
@()=*>*0B ,<?>E0 (8) @;<(B?<G>*Q, :< <;>()-
:<(*Q> /<RSS0C0>*:Q ],[ fs NNa !"(((  J)()/-

:>(0H@A: ?0*),0G>+/0> /)G>+:=) <:?>EK*QJ 
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/)*)E<= ;<?+0+:>,Q, +<<:=>:+:=@AP0J >V /<-

<(?0*):),. &<RSS0C0>*:Q O> ;)(() 1"a  

],[, fs NN!)(  J)()/:>(0H@A: =H)0,<?>I+:=0> 

:)/0J /)*)E<=. TE>?<=):>EK*<, EAM<> 0H =<H,@-

P>*0I (Y  ,<O>: =<H?>I+:=<=):K *) /<<(?0*):@ 
2.  E0M< *>;<+(>?+:=>**< (G>(>H 22a  – 

;(0 2( # ), E0M< /<+=>**< (;< EAM<I 0H C>;<G>/ 

...--- ))()(( aaa )223233 aaa -- . "<R:<,@ 

?=@,B ;(0*C0;),0, ()C0<*)EK*)B /<,M0*)C0B 
/<:<(QJ ,<O>: <M>+;>G0:K +>E>/:0=*@A 0*=)(0-

)*:*<+:K 2.  <:*<+0:>EK*< (Y , B=EB>:+B =H)0,*)B 
/<,;>*+)C0B >-< =<H?>I+:=0I *) R:@ /<<(?0*):@, 
) :)/O> 0H<EBC0B +<<:=>:+:=@AP>-< >I /)*)E) 
<:*<+0:>EK*< =<H?>I+:=0I (+< +:<(<*Q (Y ), 

0,>AP0J ,>+:< *) ;()/:0/>, *< *> ;(0*0,)A-
P0J @G)+:0> = @;<,B*@:<I /<,;>*+)C00. 6H 0H-
E<O>**<-< +E>?@>:, G:< =E0B*0> (Y  *) 2.  ,<O>: 

MQ:K <J)()/:>(0H<=)*< H*)G>*0>, ,0*<() (2D  

-E)=*<-< ?>:>(,0*)*:) ,<?>E0 (8). ')/0, <M()-
H<,, @+E<=0A 0+/<,<I 0*=)(0)*:*<+:0 2.  <:*<-

+0:>EK*< (Y  ,<O>: MQ:K ;(0?)* =0? 

04(2D .                                 (9) 

  :< O> =(>,B, )=:<*<,*<+:K / --< /)*)E) 
;<?+0+:>,Q <:*<+0:>EK*< 2 --< ?<+:0O0,) ;(0 

@+E<=00, G:< 

21/4/2 ;a 0 .                              (10) 

.+E<=0B (9) 0 (10), <;(>?>EBB =<H,<O*Q> 
(MQ:K ,<O>:, =H)0,<?<;<E*BAP0>) +;<+<MQ ?<+-
:0O>*0B @/)H)**<I +>E>/:0=*< 0*=)(0)*:*<+:0, 
?<EO*Q ;()/:0G>+/0 <M>+;>G0=):K+B ;@:V, ;<?-
M<() +:(@/:@(Q 0 ;)(),>:(<= 2$".   G)+:*<+:0, 
<?*0, 0H ;(0>,E>,QJ ;@:>I ?<+:0O>*0B +;()-
=>?E0=<+:0 +<<:*<U>*0I :0;) (9) B=EB>:+B +<-
MEA?>*0> ;(0*C0;) ?=@J/)*)EK*<+:0 [7]. 8)/EA-
G)>:+B <* = *><MJ<?0,<+:0 *)E0G0B (;< /()I*>I 

,>(>) ?=@J ;@:>I =<H?>I+:=0B (Y  *) 2. . "(0 

R:<, ;>(>?):<G*Q> S@*/C00 R:0J ;@:>I ?<EO*Q 
0,>:K ()=*Q> ,<?@E0 0 ()H*Q> H*)/0. #:+@:+:-
=@AP0> = ;<>H?> ?@ME0(@AP0> ;@:0 :)/0J =<H-
?>I+:=0I ;<?E>O): 0+/@++:=>**<,@ +<H?)*0A. 
%=EBB+K /<,;)@*?0(@AP0,0 +=BHB,0, <*0 ?<EO-
*Q <(-)*0H<=Q=):K+B ;< /)O?<,@ 0H =<H,@P>*0I, 
<:*<+0:>EK*< /<:<(QJ O>E):>EK*) 0*=)(0)*:-
*<+:K. 

6H )*)E0H) <+*<=*<I ,):(0CQ ,<?>E0 (8) +E>-
?@>:, G:< *><MJ<?0,Q, @+E<=0>, (>)E0H@>,<+:0 
0+/<,<I 0*=)(0)*:*<+:0 B=EB>:+B +<MEA?>*0> 
+<<:*<U>*0B 

01sep)r(D ,                            (11) 

-?> seprD )(  – -E)=*QI ?>:>(,0*)*: @;<,B*@:<I 

,<?>E0 ?=0O>*0B ;<?+0+:>,Q (;<+E> ;>(>J<?) / 
0H<M()O>*0B, ;< $);E)+@), ()H<,/*@:<I = :<G/> 
0H,>(>*0B +:)M0E0H0(@>,<I /<<(?0*):Q; r  – 
;)(),>:(Q 0*:>-()E) $);E)+). 6*)G> -<=<(B, ?EB 
S0H0G>+/<I (>)E0H@>,<+:0 @;<,B*@:<I 0*=)(0-
)*:*<+:0 *><MJ<?0,<, G:<MQ ,):(0C) ,<?>E0 
?=0O>*0B 2" 2$" = ()H<,/*@:<, +<+:<B*00 
;<+E> @GV:) :)/<I 0*=)(0)*:*<+:0 *> +:)*<=0-
E)+K <+<M>**<I. 1)/<*>C, ?<+:):<G*Q> @+E<=0B 
(>)E0H@>,<+:0 :<I O> *>H)=0+0,<+:0 2.  <: (Y  

(:< >+:K, @+E<=0B ;)(),>:(0G>+/<I 0*=)(0)*:*<-
+:0) +=BH)*Q + S)/:0G>+/<I =Q;<E*0,<+:KA :(>-
M<=)*0I +:(@/:@(*<I 0*=)(0)*:*<+:0 ;(0 ;<,<-
P0 :<EK/< S0H0G>+/0 <+@P>+:=0,QJ RE>,>*:<= 
;<>H?). 

"<+:(<>*0> ?=0O>*0I 2$" +<-E)+*< ;(>?-
E)-)>,<I ,>:<?0/> ;<H=<E0: <P@:0,< ;<=Q+0:K 
/)G>+:=< >-< ?0*),0/0 0, = :< O> =(>,B, *> ;<-
:(>M@>: ?EB R:<-< H*)G0:>EK*<-< *><;()=?)**<-< 
@+E<O*>*0B, ) :)/O> ;<=QU>*0B (>+@(+<V,/<+:0 
;(<>/:0(<=)*0B, *):@(*<I (>)E0H)C00 0E0 R/+-
;E@):)C00 ;<>H?). 
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