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THE COMPLEX NOTION OF THE SYSTEM 

 «THE MACHINE – THE MACHINED MATERIAL» 

8-)# &"-*&#6 #9'%-)'6 %'%*6$)#4# 9#3:#3- & &-;6%*56))#( #<6)&6 +!)&<'#)'"#5-)'=

' 5>-'$#36(%*5'= *6:)';6%&#( %'%*6$7 ' #?"-?-*75-6$#4# $-*6"'-,- % <6,@A #?#%)#5-)'=

%#>3-)'= -3-9*'5)7: $6:-)'>$#5 ' $-B') C)6"4#%?6"64-AD64# 36(%*5'=.

+9:;<=>< ?9@=": %*"#6)'6 $-*6"'-,-, 5"6$= "->"!B6)'=, C)6"4'= "->"!B6)'=, 9#*#&

C)6"4'', 5>-'$#36(%*5'6 $-B')7 % $-*6"'-,#$, &-)#)';6%&'( -)%-$?,@ «$-B')- – #?"-?-*7-

5-6$7( $-*6"'-,»

The short description of methodical interpretation of the quality estimation of the functioning and 

the interaction of the machine with the materials for substantiating of developing adaptive power 

conserving machines are presented. 

Keywords: structure of materials; the time of crushing; crushing energy; the power flow; the in-

teraction of the machine with the materials; the fundamental ensemble «the machine – the machined 

material». 

#$%&'(')*+$,-*$ ./'0$,,1 2 ./'314($&&',5* ',67$,52(895,8 , .'-

3'7:9 /;<&''=/;<&1% ;)/$);5'2 * 3;4*&, '=/;=;512;97*% )'/&69 .'/'>6,

3$5;((1, >/$2$,*&6, .'(*3$/&1$ 3;5$/*;(1 * >/. , 0$(:9 .'(6+$&*8 -'&$+-

&')' ./'>6-5; * .',5;2-* $)' .'5/$=*5$(83. ?/*3$&8$31$ >(8 @5')' ;)/$);-

51 3'A&' -(;,,*B*0*/'2;5: -;- ,*,5$36 -;&'&*+$,-')' ;&,;3=(8 «3;4*&; – 

'=/;=;512;$31C 3;5$/*;(» ("DEE), 2-(9+;9769 2 ,$=8 5/* ',&'2&1% @($-

3$&5;: ./*2'>, /;='+*C '/);&, '=/;=;512;$369 ,/$>6. !' &;,5'87$)' 2/$3$-

&* *<6+$&*$ ,*,5$31 «3;4*&; – '=/;=;512;$31C 3;5$/*;(» ',67$,52(8$5,8, -;-

./;2*(', , *,.'(:<'2;&*$3 5$'/*C, 2 -'5'/1% ,5/'$&*$ * ,',5;2 *,,($>6$31%

@($3$&5'2 &$ *)/;95 ,67$,52$&&'C /'(* ./* /;,+$5;% * ;&;(*<$ @BB$-5*2&'-

,5* *% ./*3$&$&*8. F,'=$&&',5:9 *,.'(:<6$31% 5$'/*C 82(8$5,8 *% &;./;2-

($&&',5: &; *<6+$&*$ 3;-/',*,5$3 * '='=7$&*$ @-,.$/*3$&5;(:&1% >;&&1%

2 './$>$($&&1% '=(;,58% /;='+*% .;/;3$5/'2 -;&'&*+$,-*% ;&,;3=($C. G5'
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.'<2'(8$5 ./'$-5*/'2;5: * ,'<>;2;5: >',5;5'+&' &;>$A&'$ '='/6>'2;&*$,

&$'=%'>*3'$ >(8 ./'*<2'>,52$&&1% ./'0$,,'2, '>&;-' &$/$>-' @BB$-5*2-

&',5: $)' ./*3$&$&*8 ',5;$5,8 &; >',5;5'+&' &*<-'3 6/'2&$.

?/* @5'3 "DEE *<6+;95,8 * ,'<>;95,8 2 ',&'2&'3 , *,.'(:<'2;&*$3

5$'/*C, &$ '=(;>;97*% 6&*2$/,;(:&'C ./*3$&*3',5:9. F&* /;,,3;5/*2;95

82($&*8, )>$ 5*. *,,($>6$31% @($3$&5'2 ;&,;3=(8 &$ *)/;$5 ,67$,52$&&'C /'-

(* 2 5$%&'(')** '=/;='5-* 3;5$/*;(;. ?/*3$/;3* 5;-*% ;&,;3=($C 82(895,8

=6/'21$ 3;4*&1, ./'%'>+$,-*$ * >'=1+&1$ -'3=;C&1, '=/;=;512;97$$ '='-

/6>'2;&*$, 5/;&,.'/5*/697*$, .$/$/;=;512;97*$ * >/6)*$ ;)/$);51. H% /;-

='5; +;7$ 2,$)' ',67$,52(8$5,8 ,*(;3* 2&$4&$)' 2'<367;97$)' &;)/6A$-

&*8, 6./6)',5* 6<('2 3;4*&1 * *% *&$/0*'&&',5*. H,,($>'2;5$($C ='(:4$

*&5$/$,6$5 >2*A$&*$ >$5;($C 3;4*& -;- 0$(')' =$< 6+$5; +;,5*0, *< -'5'/1%

'&* ,',5'85, =$< >$5;(*<;0** .'2$>$&*8 5$% 3*-/'+;,5*0, -'5'/1$ '-;<12;95

,67$,52$&&'$ 2(*8&*$ &; 2$,: ./'0$,,.

" &;,5'87$36 2/$3$&* &$ >;&' -'(*+$,52$&&')' './$>$($&*8 ./'+&'-

,5* /;<(*+&1% 52$/>1% 5$( &; ,5/')'C ',&'2$ ,6=3*-/',-'.*+$,-*% *,,($>'-

2;&*C. I,$ >;&&1$ ' ./'+&',5* =1(* &;C>$&1 &; 3;-/',-'.*+$,-'3 6/'2&$,

=$< *,,($>'2;&*8 2&65/$&&$)' 3$%;&*<3; >$B'/3*/'2;&*8 * /;</64$&*8.

?'(6+$&&1$ '.15&1$ >;&&1$ ' ./'+&',5* * =;<*/697*$,8 &; &*% @3.*/*+$-

,-*$ 5$'/** ,',5;2(895 $>*&,52$&&69 -'(*+$,52$&&69 ',&'26 >(8 *&A$&$/-

&1% /;,+$5'2, +;,5' &$ 6+*512;9769 /$;(:&1$ 2/$3$&&1$ * 5$3.$/;56/&1$

6,('2*8 &;)/6A$&*8 *,.1512;$3')' '=J$-5;. ?'@5'36 ;-56;(:&' *,,($>'2;-

&*$ /;</12&1% * >$B'/3;0*'&&1% ./'0$,,'2 &; /;<(*+&1% *$/;/%*+$,-*%

6/'2&8%, 6,5;&'2($&*$ <;2*,*3',5$C, '.*,12;97*% *% 2<;*3',28<: , 6+$5'3

;5'3&'-3'($-6(8/&')' ,5/'$&*8 52$/>1% 5$(, &;(*+*8 2 &*% 5$.('2')' >2*-

A$&*8 ;5'3'2 * 2/$3$&&')' B;-5'/;. G5' .'<2'(*5 ='($$ '=J$-5*2&' * 5'+&'

21.'(&85: /;,+$51 .' './$>$($&*9 )$'3$5/*+$,-*% .;/;3$5/'2 3;4*&, *%

/;='+*% '/);&'2 * 5$%&'(')*+$,-*% /$A*3'2, '=$,.$+*2;97*% '.5*3;(:&1$

@&$/)'<;5/;51 &; >'=1+6, '=/;='5-6 3;5$/*;(;, * 5/$=6$3')' -;+$,52; -'-

&$+&')' ./'>6-5;.

E&')'+*,($&&1$ *&,5/63$&5;(:&1$ *,,($>'2;&*8 .'-;<12;95 @2'(90*-

'&&1C %;/;-5$/ >$B'/3;0*'&&1% ./'0$,,'2 2' 2/$3$&*, .'@5'36 ',&'2&13 &$-

>',5;5-'3 ,67$,52697*% /;,+$5&1% ,%$3 >(8 './$>$($&*8 .;/;3$5/'2 6,5'C-

+*2',5* "DEE 82(8$5,8 *)&'/*/'2;&*$ 2/$3$&&')' B;-5'/; [1–3]. 

H<3$&$&*$ 3$%;&*+$,-*% ,2'C,52 /;<(*+&1% 3;5$/*;('2 2' 2/$3$&*

'./$>$(8$5,8 ,-'/',5:9 ./'5$-;&*8 /$'(')*+$,-*% ./'0$,,'2 * +;,5' '0$&*-

2;$5,8 , .'<*0** B$&'3$&'(')*+$,-*% 5$'/*C, 2 -'5'/1% ./*&85; 3'>$(:

,.('4&')' 52$/>')' 5$(;. ?/* *,,($>'2;&** /$'(')*+$,-*% ./'0$,,'2 2;A-

&'$ <&;+$&*$ *3$$5 ./;2*(:&1C 21='/ 5$'/** ./'+&',5* * 3'>$(* 52$/>')'

5$(;, &;*='($$ ;>$-2;5&'C '=/;=;512;$3'36 3;5$/*;(6. D&;(*< ,67$,5269-

7*% 5$'/*C ./'+&',5* 52$/>1% 3;5$/*;('2 .'-;<;(, +5' @5*3 6,('2*83 &;*-
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='($$ .'(&' '52$+;$5 -*&$5*+$,-;8 5$'/*8 ./'+&',5*, -'5'/;8 6+*512;$5

-/*,5;((*+$,-'$ ,5/'$&*$ 3;5$/*;('2, &;(*+*$ 2 &*% 5$.('2')' >2*A$&*8

;5'3'2 (3'($-6() * >$B$-5&',5: *% ,5/6-56/1.

I '=7$3 ,(6+;$ >$B'/3*/'2;&*$ * /;</64$&*$ $,5: *&5$)/;(:&1C /$-

<6(:5;5 ./'0$,,'2, ./'*,%'>87*% &; /;<(*+&1% *$/;/%*+$,-*% 6/'2&8% – '5

/;,.;>; 3$A;5'3&1% ,28<$C >' '=/;<'2;&*8 3;-/'/;</12'2 ,.('4&',5* 2 '=-

/;<0$ *(* 3;,,*2$, ,($>'2;5$(:&', &;*='($$ >',5'2$/&;8 * '=J$-5*2&;8 -;/5*&;

.'5$/* 6,5'C+*2',5* 3'A$5 =15: .'(6+$&; ./* 6+$5$ 3&')'3;,45;=&',5* ./'-

0$,,; /;</64$&*8. ";A>'36 6/'2&9 ,''52$5,526$5 './$>$($&&1C -/*5$/*C /;<-

/64$&*8, ./* -'5'/'3 <;.6,-;$5,8 3$%;&*<3 $)' /$;(*<;0**, * 5$'/*8 ./'+&'-

,5*, .'@5'36 *,,($>'2;&*$ >$B'/3*/'2;&*8 * /;</64$&*8 /;<(*+&1% 3;5$/*;-

('2 >'(A&' ./'*<2'>*5:,8 &$ 2 ./'5*2'.',5;2($&** ,67$,52697*% 5$'/*C

./'+&',5* 52$/>1% 5$(, ; 2 *% '=J$>*&$&**. I ,28<* , @5*3 ;-56;(:&'C <;>;+$C

/;<2*5*8 &;6-* ' ./'+&',5* 82(8$5,8 *,,($>'2;&*$ 2&65/$&&$)' 3$%;&*<3; /;<-

/12&1% * >$B'/3;0*'&&1% ./'0$,,'2 2 &;)/6A$&&'3 5$($ * 6,5;&'2($&*$ $)'

2(*8&*8 &; 3;-/',-'.*+$,-*$ 3$%;&*+$,-*$ ,2'C,52;.

D&;(*< 3&')'+*,($&&1% @-,.$/*3$&5;(:&1% >;&&1% ' >'()'2$+&',5*

τ  (2/$3$&* ,67$,52'2;&*8 '=/;<0; .'> &;)/6<-'C σ ) /;<(*+&1% 52$/>1% 5$(

.'<2'(*( ;-;>$3*-6 K.L. M6/-'26 .'(6+*5: ,($>697$$ 6/;2&$&*$:

0
0 0exp exp ,

U
A

kT

− γσ
τ = τ ⋅ = τ ⋅  (1) 

)>$ 0τ  – .$/*'> -'($=;&*8 ;5'3; 2 -/*,5;((*+$,-'C /$4$5-$; 0U  – &;+;(:&;8

@&$/)*8 ;-5*2;0** /;</64$&*8; γ  – -'@BB*0*$&5 ,5/6-56/1 52$/>')' 5$(;; k  – 

-'&,5;&5; N'(:03;&;; T  – ;=,'(95&;8 5$3.$/;56/; *,.1512;$3')' 3;5$/*;(;.

I/$3$&&69 <;2*,*3',5: ./'+&',5* 3'A&' 21/;<*5: +$/$< '5&',*5$(:&69

,-'/',5: >$B'/3*/'2;&*8
•

ε * ;-5*2&',5: 5/$7*&''=/;<'2;&*8 N

•

:

0 exp A

⋅

•⋅ •

ε = ε ⋅ − ,

0 expN N A

• •

= − ,

)>$ 0

•

ε * 0N

•

 – ,''52$5,52$&&' 3;-,*3;(:&;8 '5&',*5$(:&;8 ,-'/',5: >$B'/3*/'-

2;&*8 * 3;-,*3;(:&;8 ;-5*2&',5: 5/$7*&''=/;<'2;&*8.

 /;2&$&*$ (1) * ./'*<2'>&1$ '5 &$)' 21/;A$&*8 6&*-;(:&1 .',5'(:-6,

.',-'(:-6 2%'>87*$ 2 &*% .;/;3$5/1 '5&',85,8 - /;<(*+&13 3;,45;=&13

6/'2&83: &;./*3$/, 0τ , k , 0U  – - 3*-/'6/'2&9, γ  – 3$<'6/'2&9 * τ , σ , T  – 

3;-/',-'.*+$,-'36. G5' .'>52$/A>;$5 2<;*3',28<: ./'0$,,'2, ./'*,%'>87*% &;
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/;<(*+&1% *$/;/%*+$,-*% 6/'2&8% 2 &;)/6A$&&'3 5$($, * <;2*,*3',5: $)' 3;-/'-

,-'.*+$,-*% 3$%;&*+$,-*% ,2'C,52 '5 2&65/$&&*% >$B'/3;0*'&&1% * /;</12&1%

./'0$,,'2.

I;A&13 212'>'3 @5'C 5$'/** 82(8$5,8 5', +5' 2&$4&88 ,*(; ,;3; &$ /;<-

/12;$5 3$A;5'3&1$ ,28<*, ; (*4: ;-5*2*<*/6$5 @5'5 ./'0$,,. O;</64$&*$

52$/>1% 5$( &',*5 5$/3'B(6-56;0*'&&1C %;/;-5$/, ; '-'&+;5$(:&1C /;,.;>

,28<* ./'*,%'>*5 5$/3';-5*2;0*'&&13 .65$3. !;(:&$C4$$ /;<2*5*$ -*&$5*+$,-;8

5$'/*8 ./'+&',5* .'(6+*(; 2 >*(;5'&&'-B'&'&&'C 3'>$(* 52$/>')' 5$(;. K')(;,-

&' @5'C 5$'/** >$<*&5$)/;0*9 3;5$/*;(; ,($>6$5 /;,,3;5/*2;5: &$ -;- .',($>'2;-

5$(:&1C /;</12 3$A;5'3&1% ,28<$C, ; -;- /;,.;> >$,85-'2, ,'5$& * ='($$ @($3$&-

5;/&1% ,28<$C 2 >*(;5'&;% – '5/*0;5$(:&1% B(6-56;0*8% .('5&',5* 2$7$,52;,

.'82(897*%,8 .'> >$C,52*$3 6./6)*% >$B'/3;0*C * '-'&+;5$(:&' /;</64;9-

7*%,8 5$.('213* B(6-56;0*83* , '=/;<'2;&*$3 5/$7*& ,6=3*-/',-'.*+$,-')'

/;<3$/; (<;/'>14$21% 3*-/'5/$7*&).

O;</64$&*$ 52$/>1% 5$( 82(8$5,8 3&')',5;>*C&13 ./'0$,,'3, ./'5$-

-;97*3 2' 2/$3$&*. ?$/2;8 ,5;>*8 ,28<;&; , /;,,$8&&13 /;</64$&*$3 &;*='-

($$ ,(;=1% 6+;,5-'2 .' 2,$36 '=J$36 3;5$/*;(; * '=/;<'2;&*$3 <;/'>14$21%

3*-/'5/$7*& 214$6-;<;&&13 ,.','='3. I5'/;8 ,5;>*8 <;/'A>$&*8 5/$7*& %;-

/;-5$/*<6$5,8 ,/;2&*5$(:&' &$='(:4*3 ./*/',5'3 3*-/'5/$7*& (10–20 %), 

,58)*2;&*$3 >$B'/3;0*'&&1% ./'0$,,'2 2 6<-69 <'&6, '=/;<'2;&*$3 '=(;,5*

, .'214$&&'C *% -'&0$&5/;0*$C * ,*,5$31 ='($$ -/6.&1% 5/$7*& <; ,+$5 *%

,(*8&*8. P'-;(*<;0*8 ./'0$,,; /;</64$&*8 ./*2'>*5 - /$;(*<;0** 5/$5:$C ,5;-

>** – '=/;<'2;&*9 3;)*,5/;(:&'C 5/$7*&1, ./*2'>87$C - /;,.;>6 52$/>')'

5$(; &; +;,5*. H< @5')' ,($>6$5, +5' &; -;A>'C ,5;>** * 3;,45;=&'3 6/'2&$ /;<-

/64$&*8, &;+*&;8 '5 <;/'A>$&*8 ,6=3*-/',-'.*+$,-*% 5/$7*& >' .'82($&*8

3;-/'/;</12'2 ,.('4&',5* 2 *,,($>6$31% '=J$-5;%, ,67$,52$&&69 /'(:

2 B'/3*/'2;&** B*<*-'-3$%;&*+$,-*% ,2'C,52 )'/&1% .'/'> * >/6)*% 3;5$/*;-

('2 *)/;$5 -*&$5*-; 5$/3';-5*2;0*'&&')' '=/;<'2;&*8 <;/'>14$21% 5/$7*&,

-'5'/;8 3'A$5 =15: '%;/;-5$/*<'2;&; 6/;2&$&*$3 (1) * ./'*<2'>&13* '5 &$)'

21/;A$&*83*.

H5;-, *,%'>8 *< ,'2/$3$&&1% ./$>,5;2($&*C ' ./'+&',5*, &; /;<&1%

,5;>*8% >$B'/3*/'2;&*8 * /;</64$&*8 52$/>1% 5$( 2$>6769 /'(: *)/;95 B*<*-

+$,-*$ ./'0$,,1, /;<(*+&1$ .' @&$/)*83 ;-5*2;0**, %;/;-5$/&13 3;,45;=;3,

2/$3$&* /$(;-,;0** * ,5/6-56/$. D&;(*< -*&$5*+$,-*% .;/;3$5/'2, 2%'>87*%

2 6/;2&$&*$ (1), *% B*<*+$,-*C ,31,( .'-;<12;$5 2'<3'A&',5: *<6+$&*8 ./'+&'-

,5* 52$/>1% 5$( , 6+$5'3 3&')'3;,45;=&',5* ./'0$,,; *% >$<*&5$)/;0**. F>&;-

-' ./*3$&$&*$ -*&$5*+$,-'C -'&0$.0** ./'+&',5* 52$/>1% 5$( <;5/6>&$&' 22*-

>6 &$>',5;5'+&'C *<6+$&&',5* 3$%;&*<3; .$/$%'>; '5 3*-/'- - 3;-/'/;</64$-

&*9, ; 5;-A$ B*<*+$,-')' ,31,(; ,($>697*% .;/;3$5/'2: &;+;(:&;8 @&$/)*8

;-5*2;0** /;</64$&*8 0U * -'@BB*0*$&5 ,5/6-56/1, – 2'<3'A&',5* *,.'(:<'2;-

&*8 B'/36(1 (1) * $$ ./'*<2'>&1% 2 6,('A&$&&1% ,(6+;8% /;</64$&*8. ?' /$-
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<6(:5;5;3 &$-'5'/1% *,,($>'2;&*C 6,5;&'2($&', +5' ./* 28<-'C >$<*&5$)/;-

0** 52$/>1% 5$( .;/;3$5/1 0'U * 'γ '5/;A;95 =;(;&, @&$/)$5*+$,-*% <;5/;5 &;

/;</12&1$ * /$-'3=*&;0*'&&1$ ./'0$,,1. ?/* %/6.-'C >$<*&5$)/;0** .;/;3$5-

/1 0U" * "γ './$>$(895,8 5'(:-' ;-5;3* &$'=/;5*31% ./'0$,,'2, .'@5'36 +*,-

($&&1$ *% <&;+$&*8 3$&:4$, +$3 ./* 28<-'3 /;</64$&** 3;5$/*;(;. I '='*%

,(6+;8% 0U * γ 82(895,8 6,/$>&$&&13* *&5$)/;(:&13* %;/;-5$/*,5*-;3* $>*-

&*+&'C &;./8A$&&'C ,28<*, '5/;A;97*3* @2'(90*9 >$B'/3;0*'&&1% * /;<-

/12&1% ./'0$,,'2 2 '+;);% /;</64$&*8 , 3'3$&5; ./*('A$&*8 2&$4&$C &;-

)/6<-* - *,.1512;$3'36 5$(6 2.('5: >' $)' /;</64$&*8.

G&$/)*8 >'(A&; .$/$>;2;5:,8 '=/;=;512;$3'36 3;5$/*;(6 2 5;-'3 -'-

(*+$,52$, -'5'/'$ ,.','=&' .'($<&' .')('5*5: '=/;=;512;$3'$ 2$7$,52'.

H<(6+;$3;8 @&$/)*8 >'(A&; .')('7;5:,8 )(;2&13 '=/;<'3 5$3* ,28<83*, -'-

5'/1$ &6A&' '=/;=;512;5:. I /$<6(:5;5$ 3;5$/*;(, , -'5'/13 2<;*3'>$C,5-

26$5 /;='+*C '/);& 3;4*&1, &$ .$/$)/6A;$5,8 *<(*4&$C @&$/)*$C. #;-'$

<;-(9+$&*$ '5-/12;$5 .65* /$4$&*8 <;>;+* '.5*3;(:&')' 2'<>$C,52*8 5'(:-

-' &; 5$ ,28<* 3$A>6 3'($-6(;3* '=/;=;512;$3')' 3;5$/*;(;, /;</12 -'5'-

/1% &$ 21<12;$5 *<3$&$&*8 $)' ,2'C,52.

K*,5$3&'$ ./$>,5;2($&*$ "DEE -;- 0$(')', ,',5;2($&&')' *< +;,5$C,

, *% /;,.'('A$&*$3 2 './$>$($&&'C ,28<*, ./*2$>$&' 2 2*>$ ,%$31 *&5$/;--

5*2&'C ,*,5$31 (/*,. 1). F&; ,',5'*5 *< ,5;5*,5*+$,-* 2<;*3'>$C,52697*%

@($3$&5'2 * >;$5 '=7$$ ./$>,5;2($&*$ ' ,5/'$&** *<6+;$3')' '=J$-5;. O;&-

A*/'2;&*$ ,*,5$31 .' @&$/)$5*+$,-*3 6/'2&83 ,.','=,526$5 /;</;='5-$

$>*&')' 3$5'>; ,'<>;&*8 @&$/)'6/;2&'2$4$&&1% "DEE. ?/* @5'3 21>$(8-

95 .'($<&' *,.'(:<6$369 '=/;5*369 @&$/)*9 ,*,5$31, .'($<&' *,.'(:<6$-

369 &$'=/;5*369 @&$/)*9 * &$'=/;5*369 2&65/$&&99 @&$/)**.

O*,. 1. K5/6-56/&;8 ,%$3; *&5$/;-5*2&'C ,*,5$31 "DEE
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O;='5; 3$5;((''=/;=;512;97*%, )'/&1% * >/6)*% 3;4*&, ',&'2&'C

./'0$,, 2'<>$C,52*8 -'5'/1% &; '=/;=;512;$369 ,/$>6 82(8$5,8 3$%;&*+$-

,-*3, %;/;-5$/*<6$5,8 &$<&;+*5$(:&13* /;<&',583* 5$3.$/;56/. D -;- *<-

2$,5&', 2,$ 3$%;&*+$,-*$, @($-5/*+$,-*$ * 3;)&*5&1$ ./'0$,,1, ./* -'5'/1%

2 *>$;(*<*/'2;&&'3 ./$>$(:&'3 ,(6+;$ '5,65,52695 -;-*$-(*=' /;<&',5*

5$3.$/;56/, '=/;5*31. I'<>$C,52*$ 2&$4&$)' .'(8 ,*( 21<12;$5 /;</121

)/;2*5;0*'&&1% * @($-5/'3;)&*5&1% ,28<$C '=/;=;512;$3')' 3;5$/*;(;, ,'-

./'2'A>;97*$,8 5/;&,B'/3;0*$C *% .'5$&0*;(:&'C @&$/)** 2 -*&$5*+$-

,-69. K28<* ,*(:&')' * ,(;=')' 2<;*3'>$C,52*C 2 @5'3 ,(6+;$ &$ /;</64;95,8,

; .'($<&' *,.'(:<6$5,8 '=/;5*3;8 ,2'='>&;8 @&$/)*8 F :

,F U TS= −

)>$ U  – 2&65/$&&88 @&$/)*8 ,*,5$31; T  – $$ 5$3.$/;56/;; S  – @&5/'.*8. #;-

-*3 '=/;<'3, TS  – ,28<;&&;8 @&$/)*8, -'5'/;8 &$ 3'A$5 =15: .'($<&' *,.'(:-

<'2;&; >(8 ,'2$/4$&*8 /;='51.

K%$3;, *<'=/;A$&&;8 &; /*,. 2, .'>52$/A>;$5 6+;,5*$ '=/;5*3'C @&$/)**

2 5$%&'(')*+$,-*% ./'0$,,;%. #;-, -*&$5*+$,-;8 @&$/)*8 3$%;&*+$,-'C +;,5*

*,.'(&*5$(:&')' '/);&; 3'A$5 %;/;-5$/*<'2;5:,8 <;56%;97*3* -'($=;&*83*,

./'5$-;97*3* '=/;5*3' * .$/*'>*+$,-*. I;A&13 >(8 &;6-* * ./;-5*-* 82(8-

$5,8 .'($<&'$ *,.'(:<'2;&*$ ,2'='>&'C @&$/)**  * @&$/)*C )/;2*5;0*'&&1%

* @($-5/'3;)&*5&1% ,28<$C 3$A>6 +;,5*0;3* '=/;=;512;$3')' 3;5$/*;(;, -'5'-

/1$ 21>$(895,8 ./* *% /;</12$. G&$/)$5*+$,-*$ .'5'-* B'5'&'2 * B'&'&'2

2'<>$C,52695 &; ,28<* 3$A>6 ,',$>&*3* +;,5*0;3* /;<>$(:&' * ,'23$,5&'. ?'-

,($>&$$, B'&'5'&&'$, 2'<>$C,52*$ '=$,.$+*2;$5 .'214$&*$ ./'*<2'>*5$(:&',5*

* "?! '=/;='5-* 3;5$/*;(;, ,'%/;&8$5 $)' -;+$,52', ,&*A;$5 6>$(:&69 @&$/)'-

$3-',5:. ?'($<&' *,.'(:<6$3;8 '=/;5*3;8 @&$/)*8 ./'82(8$5,8 2,($>,52*$ >$C-

,52*8 -*&$5*+$,-'C, .'5$&0*;(:&'C * 2&65/$&&$C @&$/)** '=/;=;512;$3')' 3;-

5$/*;(; * '=(;>;$5 ,2'C,52;3*, &;*='($$ .'(&' '5/;A;97*3* «*&5$&,*2&',5:

'5-(*-;» ,*,5$31 &; 2&$4&*$ 2'<367$&*8 , -;-'C-(*=' +;,5'5'C.

?',($>'2;5$(:&;8 5/;&,B'/3;0*8 2&$4&$C -*&$5*+$,-'C @&$/)** >'

3'>6(80*C, =(*<-*% - 3'>6(80*83 2&65/$&&$C @&$/)** '=/;=;512;$3')' 3;-

5$/*;(;, ./*2'>*5 - ,6=/$<'&;&,&13 2<;*3'>$C,52*83 2&$4&*% &;)/6<'-

, -'($=;&*83* 2&65/$&&$C ,2'='>&'C @&$/)** * @&$/)*83* )/;2*5;0*'&&1%

* @($-5/'3;)&*5&1% ,28<$C , 6+;,5*$3 *<(6+;$31% B'5'&'2 * B'&'&'2 '=/;-

=;512;$3')' 3;5$/*;(;.

" &$'=/;5*313 2 "DEE '5&$,$&1 @&$/)** ,*(:&')' * ,(;=')' 2<;*-

3'>$C,52*C, 5;- -;- '&* &$ 21,2'='A>;95,8 ./* ,67$,52697*% 5$%&'(')*-

+$,-*% ./'0$,,;%, >*BB6<*8, 2&$4&$$ * 2&65/$&&$$ 5/$&*$, .(;,5*+$,-*$ >$-

B'/3;0** 5$(, 5$.('./'2'>&',5: ./* 3;('C /;<&',5* 5$3.$/;56/, .$/$>;+;

@&$/)** .',/$>,52'3 *<(6+$&*8 * &$-'5'/1% %*3*+$,-*% /$;-0*C. L$'=/;5*-

3;8 -*&$5*+$,-;8 @&$/)*8 ,*,5$31 *,.'(:<6$5,8 .'($<&', ; &$'=/;5*3;8

2&65/$&&88 @&$/)*8 &$ 6+;,526$5 2 /;</;='5-$ "DEE.
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O*,. 2. K5/6-56/&;8 ,%$3; @&$/)$5*+$,-'C ,*,5$31 "DEE

«3;4*&; – '=/;=;512;$31C 3;5$/*;(»

G&$/)*8 "DEE /;<>$(8$5,8 &; >2$ %;/;-5$/&1$ )/6..1. ?$/21$ >2;

=('-; ,'>$/A;5 .'5'-* @&$/)**, -'5'/1$ ./*&*3;95 &$.',/$>,52$&&'$ 6+;-

,5*$ 2 '=/;='5-$ 3;5$/*;('2. I &$$ 2%'>85 2&65/$&&88, .'($<&' *,.'(:<6$3;8

'=/;5*3;8 @&$/)*8, &$ <;2*,87;8 '5 >2*A$&*8 2,$C ,*,5$31 *(* ./*,65,52*8

2&$4&*% ,*('21% .'($C, ; 5;-A$ ,2'='>&;8, )/;2*5;0*'&&;8 * @($-5/'3;)-

&*5&;8 @&$/)** ,28<$C. ?'($<&' &;)/6A;$5 3;5$/*;( * 2&$4&88 &$'=/;5*3;8

@&$/)*8. H% ./'82($&*8 2' 2&65/$&&*% ./'0$,,;% ,&*A;95 &;./8A$&*8 /;<-

/12;. ?/;2*(:&'$ *,.'(:<'2;&*$ @5*% .'5'-'2 6(6+4;$5 .'-;<;5$(* ./'*<-

2'>,52$&&1% )/;&*+&1% 6,('2*C. !/6)'C =('- ,'>$/A*5 ,28<;&&69 @&$/)*9,

@&$/)** ,*(:&1% * ,(;=1% 2<;*3'>$C,52*C, ,.','=,52697*% /',56 ,'./'5*2-

($&*8 /;</126. I )6-'2,-'C 3'>$(* @5* .'('A$&*8 &$ 6+*512;95,8, '&* A$

&$ ./*&*3;95,8 2' 2&*3;&*$ ./* /;,+$5$ * ./'$-5*/'2;&** 3;4*&. Q,(*

5'+&' *<2$,5&' 3*-/',-'.*+$,-'$ ,',5'8&*$ ,*,5$31 «3;4*&; – '=/;=;51-

2;$31C 3;5$/*;(» 2 B*-,*/'2;&&1C 3'3$&5 2/$3$&*, 5' , *,.'(:<'2;&*$3

<;-'&'2 3$%;&*-* 3'A&' 21+*,(*5: $)' .'('A$&*$ 2 (9='C 3'3$&5 2/$3$&*.

!(8 '.*,;&*8 =;<*,&'C ,*,5$31 ,($>6$5 './$>$(*5: $>*&1C *&5$)/;(:&1C

.'-;<;5$(:, %;/;-5$/*<697*C ,*,5$36 2 0$('3 * -;A>1C ,5/6-56/&1C @($-
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3$&5 '5>$(:&'. L;6+&' '=',&'2;&' * >'-;<;&', +5' (9=;8 ,('A&;8 ,*,5$3;

%;/;-5$/*<6$5,8 .',($>'2;5$(:&',5:9 6/'2&$C @&$/)**, *(* ,5;0*'&;/&1%

,',5'8&*C. F+$2*>&', +5' @5' ,2'C,52' ./*,67$ -;- 3;-/',*,5$3;3, ,'=/;&-

&13 *< 6<('2 3;4*&, 5;- * 2$7$,52;3, ,',5'87*3 *< ;5'3'2 * 3'($-6(, - -'-

5'/13 '5&',85,8 3$5;((1, )'/&;8 .'/'>; * >/6)*$ 3;5$/*;(1. I ./'82($&**

@5')' ,2'C,52; *3$$5 3$,5' '=7&',5: * ;&;(')*+&',5: B*<*-'-%*3*+$,-*%

* 3$%;&*+$,-*% ./'0$,,'2, ./'*,%'>87*% 2 @5*% 3;5$/*;(;% ./* ./*('A$-

&** - &*3 2&$4&*% &;)/6<'-. ?/* @5'3 2 ./'0$,,$ B6&-0*'&*/'2;&*8 =;<*,-

&'C @&$/)$5*+$,-'C ,*,5$31 «3;4*&; – '=/;=;512;$31C 3;5$/*;(» ./'*,-

%'>*5 ./$'=/;<'2;&*$ * .$/$>;+; @&$/)** 2 '=/;=;512;$31C 3;5$/*;(. ?'-

@5'36 ./'0$,,1, ./'*,%'>87*$ 2 '=/;=;512;$3'C ,/$>$, 3'A&' '=J$>*&*5:

.'&85*$3 «'5-(*-; 3;5$/*;(; &; .'>2$>$&*$ - &$36 2&$4&$C @&$/)**». #')>;

>'<*/'2-; * ('-;(*<;0*8 22'>*3'C 2 2$7$,52' @&$/)**, $$ 3'>6(80*8 2 ,6=-

/$<'&;&,&1% +;,5'5;% , '=/;=;512;$3'C ,/$>'C ./*'=/$5;95 6&*2$/,;(:&1C

,31,( * .'<2'(895 , >',5;5'+&'C 3;5$3;5*+$,-'C 5'+&',5:9 '.*,;5: 2<;*-

3'>$C,52*$ 3;4*&1 * '=/;=;512;$3'C ,/$>1 * './$>$(*5: &;*='($$ '=7*$

.'>%'>1 >(8 ,'<>;&*8 )*>/;2(*+$,-*% *3.6(:,&1% 3;4*& 3&')'0$($2')'

&;<&;+$&*8. G&$/)$5*+$,-;8 '=7&',5: ,2'C,52 *,.'(&*5$(:&')' '/);&; * '=-

/;=;512;$3')' 3;5$/*;(; >;$5 2'<3'A&',5: $>*&')' 3$5'>*+$,-')' .'>%'>;

- *,,($>'2;&*9 ,*,5$31 «3;4*&; – ./*2'> – /;='+*C '/);& – <;='C».
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