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 !"!#$! %.%., %!#&'$ (.)., )*+,+, -... 

 !"##$%& '()%*'(+,'-& .'%/"0#%1"1 %2"'% 3.3. 4"5'%$*/( 

3'#1%1.1 6*0"'%7 % '"10(!%)%*''-8 1"8'*+*6%& 
 

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

9$#:"0%2"'1(+,'* %##+"!*/('- #10.$1.0( % #$*0*#1% :*1*5'*6* % :0*1%/*1*5'*6* 

1+"'%7 / *;0(<)(8 1(;($( 0(<+%5'*& :+*1'*#1%. =-!"+"'- 5"1-0" 8(0($1"0'-8 *;-

+(#1% / /*+'" 1+"'%7. =-7/+"'* $(5"#1/"''*" 0(<+%5%" 8(0($1"0( <(/%#%2*#1"& #$*-

0*#1% % >%0%'- <*'- 1+"'%7 *1 #$*0*#1% :*1*$( *$%#+%1"+7 - 2*'*1*''* 0(#1.?(7 

!+7 :*1*5'*6* % @$#10"2(+,'(7, # 2($#%2.2*2, !+7 :0*1%/*1*5'*6* 1+"'%7. A*$(<('*, 

51* :0% :*1*5'*2 1+"'%% #$*0*#1, /*+'- +%2%1%0."1#7 :*!/*!*2 *$%#+%1"+7, ( :0% 

:0*1%/*1*5'*2 - $%'"1%$*& 0"($)%&. 
 

 

#$%&'(%)'$*+*,+ )-+*,. &( ('/$*,0+%1,2 3+4+%)3$2 &'+5%)$3-.+) %(6(7 

%-(8*97 :,;,1(-<,2,0+%1,7 &'(=+%%, 1()('97 .3-.+)%. '+;>-?)$)(2 (5*(3'+-

2+**(/( &'()+1$*,. /$;,:,1$=,, /('@0+/( , &(%-+5>@4+/( +/( (1,%-+*,. ().+. 

<,2,0+%1,+ &'(=+%%9), )'$*%&(')$ )+&-$, $ )$18+ (1,%-,)+-. , &'(5>1)(3 '+-

$1=,, 0+'+; &(',%)(+ 3+4+%)3( - ,%<(5*(+ /('@0++ ,-, +/( &'(5>1)9 (1,%-+-

*,. (:,;,0+%1,+ &'(=+%%9). A,%-( &$'$2+)'(3, 3-,.@4,< *$ %1('(%)? , '+8,-

29 '$%&'(%)'$*+*,. 3(-*9 )-+*,., %>4+%)3+**( 6(-?B+, 0+2 &', /('+*,, /(-

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

%1,< , <,2,0+%1,< :$1)('(3 *$ ()5+-?*9+ %)$5,, )-+*,.. C(D)(2> D1%&+',-

2+*)$-?*(+ ,;>0+*,+ %)'>1)>'9 3(-*9 )-+*,. , %1('(%), ++ '$%&'(%)'$*+*,. 

5$+) 3(;2(8*(%)? &(->0,)? *(39+ ;*$*,. ( &'(=+%%+, *$ (%*(3+ 1()('9< 2(8*( 

%)$3,)? , '+B$)? ;$5$0, &( >&'$3-+*,@ )-+*,+2. 

E+(6<(5,2( ()2+),)?, 0)( )$1,+ 5$**9+ &'+5%)$3-.@) %$2(%)(.)+-?*97 

,*)+'+%, )$1 1$1, )-+*,+ 5(%)$)(0*( 0$%)( 693$+) &',0,*(7 &(8$'(3, &(%1(-?1> 

5-. +/( ,*,=,,'(3$*,. *+(6<(5,2 /('$;5( 6(-++ %-$697 ,%)(0*,1, 0+2 5-. 

,*,=,,'(3$*,. /('+*,., (*( 2(8+) 5-,)+-?*(+ 3'+2. &'()+1$)? %1'9)*( , 0$%-

)( &+'+<(5,) 3 /('+*,+. 

F%*(3*92, &$'$2+)'$2,, 1()('9+ (&'+5+-.@) <$'$1)+',%),1, )-+*,., .3-

-.@)%. %1('(%)? 3*+B*+/( &()(1$ (1,%-.@4+/( /$;$, %(5+'8$*,+ (1,%-,)+-., 

5,%&+'%*(%)? , &(',%)(%)? /('@0+/(, $ )$18+ +/( :,;,0+%1,+ %3(7%)3$, &-()-

*(%)? (6'$;=$, +/( /+(2+)',0+%1,+ '$;2+'9. 

G+-?@ *$%)(.4+7 '$6()9 69-( ,;>0+*,+ 3-,.*,. %1('(%), 3*+B*+/( &()(-

1$ , &-()*(%), (6'$;=(3 *$ %)'>1)>'> , %1('(%)? &()(0*(/( , &'(),3()(0*(/( 

)-+*,..H 1$0+%)3+ (6I+1)$ ,%%-+5(3$*,7 ,%&(-?;(3$-,%? =,-,*5',0+%1,+ (6-

'$;=9 )$6$1$, 6'(*,'(3$**9+ &$&,'(%*(7 6>2$/(7, 5-,*(7 40 22, 5,$2+)'(2 8 

22. (J$1$. %,%)+2$ &( 1-$%%,:,1$=,,, &'+5-(8+**$. 3 '$6()+ [1], *$;93$+)%. 

";$1'9)(7"). !-. (&'+5+-+*,. 3-,.*,. &-()*(%), >&$1(31, 3+4+%)3$ ,%&(-?;(-

3$-,%? (6'$;=9 '$;*(7 &-()*(%), Kz = 0.275 //%2
3
 , Kz = 0.92 //%2

3
. 
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B%#. 1 C8"2( :*1*5'*6* 0(#:0*#10('"'%7 /*+'- 1+"'%7. 

I – %#8*!'*" 6*0D5""; 

II – <*'( 6(<%E%$()%% 6*0D5"6*; 

III – <*'( *$%#+"'%7 1*:+%/(; 

IV – <*'( *$%#+"'%7 .6+%#1*6* *#1(1$(; 

V – :0*!.$1- 0"($)%%. 

 

B%#. 2  F+*$-#8"2( @$#:"0%2"'1(+,'*& .#1('*/$%: 

1 – $*2:0"##*0, 2 – 6(<*/-& #5G15%$, 3 – %6*+,5(1-& $0(', 4 – !%(E0(6-

2(, 5 – !%EE"0"')%(+,'-& 2('*2"10, 6 – @+"$10*'(60"/(1"+,'(7 :"5,, 

7 – !/.8$**0!%'(1'-& #(2*:%#"). 

 

H D1%&+',2+*)$< ,%%-+5(3$-(%? &()(0*(+ , &'(),3()(0*(+ )-+*,+. C()(0-

*92 *$;93$+)%. )$1(7 3$',$*) )-+*,., 1(/5$ &()(1 (1,%-.@4+/( /$;$ (3 *$B,< 

(&9)$< - 3(;5><$), %(*$&'$3-+* 53,8+*,@ 3(-*9 )-+*,., )( +%)? &(53(5,)%. 1 

;(*+ '+$/,'(3$*,. 0+'+; &'(5>1)9 '+$1=,7, $ &'(),3()(0*92 - 1(/5$ *$&'$3-+-

*,+ &(5$0, /$;((6'$;*(/( (1,%-,)+-. &'(),3(&(-(8*( *$&'$3-+*,@ '$%&'(-

%)'$*+*,. 3(-*9, ).+. (1,%-,)+-? &(&$5$+) 3 ;(*> )-+*,. 0+'+; &(',%)(+ ,%<(5-

*(+ /('@0++ [2]. Q<+2$),0+%1, &()(0*(+ )-+*,+ ,;(6'$8+*( *$ ',%. 1. 

N%%-+5(3$*,. &'(3(5,-,%? *$ >%)$*(31+, 6-(1-%<+2$ 1()('(7 &',3+5+*$ *$ 

',%. 2. 

C()(1 3(;5><$ ,; 1(2&'+%%('$ 1 &(5$3$-%. &( 2$/,%)'$-, 3 /$;(397 %0R)-

0,1 2 , 0+'+; 1'$* 3 &(%)>&$- 3 1$*$- D-+1)'(*$/'+3$)+-?*(7 &+0, 6. H 1$*$- 

&+0, 33(5,-$%? ;$/->B1$ % ()3+'%),+2 5,$2+)'(2 8 22. S,*+7*$. %1('(%)? &(-

)(1$ (&'+5+-.-$%? &( '$%<(5> 3(;5><$, (&'+5+-.+2(/( /$;(392 %0R)0,1(2 2 , 

2$*(2+)'(2 5, , ,;2+*.-$%? 3 (&9)$< 3 5,$&$;(*+ v& = 0 – 10 %2/%. 
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F6'$;+= =,-,*5',0+%1(7 :('29 1'+&,-%. 3 %&+=,$-?*(2 5+'8$)+-+ , >%-

)$*$3-,3$-%. (5*,2 ,; )('=(3 3&-()*>@ 1 %(&-> ;$/->B1,, 0)(69 ,%1-@0,)? 

(65>3$*,+ (6'$;=$ &( 6(1(3(7 &(3+'<*(%),. H (6'$;+= 0+'+; 6(1(3>@ &(3+'<-

*(%)? 33(5,-$%? <'(2+-?-$-@2+-+3$. )+'2(&$'$ % 5,$2+)'(2 %&$. &('.51$ 50 

212, 1()('$. &(2+4$-$%? *$ (%, =,-,*5',0+%1(/( (6'$;=$. Q,/*$- % )+'2(&$-

'9 &(5$3$-%. *$ 53><1(('5,*$)*97 %$2(&,%+= 7. C', ;$8,/$*,, (6'$;=$ () 

5+8>'*(/( &-$2+*, 3(;*,1$- :'(*) )-+*,., 1()('97 *$ *$0$-?*(2 >0$%)1+ (6-

'$;=$ ,2+- %-(8*>@ /+(2+)',0+%1>@ :('2>. C( 2+'+ +/( &'(53,8+*,. &( (6-

'$;=> :('2$ :'(*)$ %)$6,-,;,'(3$-$%? 3 &-(%1(%)?. Q1('(%)? '$%&'(%)'$*+*,. 

3(-*9 )-+*,. u (&'+5+-.-$%? *$ >0$%)1+ (6'$;=$, /5+ :'(*) ,2+- &-(%1>@ 

:('2> , )-+*,+ '$%&'(%)'$*.-(%? %)$=,(*$'*(. H'+2. &'(<(85+*,. 3(-*9 

)-+*,. 2+85> 53>2. 2+)1$2, (&'+5+-.-(%? %+1>*5(2+'(2. T,',*$ ;(*9 )-+-

*,. (&'+5+-.-$%? % &(2(4?@ )+'2(/'$22. 

B%# 3 H(0($1"0'(7 1"02*60(22( %<2"'"'%7 1"2:"0(1.0- / E%$-

#%0*/(''*& 1*5$" *;0(<)( :0% 0(#:0*#10('"'%% /*+'- 1+"'%7. 

Q(/-$%*( [2] 3 %)'>1)>'+ 3(-*9 )-+*,. 2(8*( 395+-,)? )', ;(*9 <,2,0+-

%1,< '+$1=,7: ;(*$ D*5()+'2,0+%1(/( &,'(-,;$ )(&-,3$, ;(*$ D1;()+'2,0+%1(/( 

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

/( , ;(*$ D1;()+'2,0+%1(/( 5((1,%-+*,. >/-,%)(/( (%)$)1$.  %)(70,3(+ '$%-

&'(%)'$*+*,+ 3(-*9 )-+*,. 3(;2(8*(, +%-, &()(1$ )+&-$ ,; (6-$%)+7, /5+ &'(-

)+1$@) D1;()+'2,0+%1,+ '+$1=,,, 6>5+) 5(%)$)(0*( 5-. '+$1=,, &,'(-,;$. H 

%->0$+ &()(0*(/( )-+*,. 0$%)? D)(/( )+&-$ 3(;3'$4$+)%. &()(1(2 (1,%-,)+-., 

1()('97 &'(/'+3$+)%., &'(<(5. 0+'+; &'(5>1)9. "'(2+ )(/(, 0$%)? )+&-$ &+'+-

5$+)%. ,; 6(-++ '$;(/'+)9< (6-$%)+7 3 ;(*> &,'(-,;$ 1(*5>1=,+7. C', &'(),-

3()(0*(2 )-+*,, &+'+5$0$ )+&-$ ,; ;(* )+&-(395+-+*,. (%>4+%)3-.+)%. )(-?1( 

)+&-(&'(3(5*(%)?@. O%)+%)3+**(, 0)( &', &()(0*(2 )-+*,, &'(,%<(5,) 6(-++ 

&(-*(+ %/('$*,+ )(&-,3$, 0+2 &', &'(),3()(0*(2. 

E$ ',%. 3 &',3+5+*$ <$'$1)+'*$. )+'2(/'$22$ &'(=+%%$ '$%&'(%)'$*+*,. 

3(-*9 )-+*,. &( (6'$;=>, 1()('$. *$6-@5$-$%? 3 *$B,< (&9)$<. 
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"$1 3,5,2, &(->0+**9+ )+'2(/'$229 &(;3(-.@) 5(%)$)(0*( 0+)1( 395+-

-,)? 0+)9'+ <$'$1)+'*9< (6-$%), 3 3(-*+ )-+*,.. F6-$%)? I %(()3+)%)3>+) &'(-

/'+3> ,%<(5*(/( )(&-,3$ 5( )+2&+'$)>'9 ;$8,/$*,. I; = 580", 1()('$. (&'+5+-

-.-$%? *+;$3,%,292, (&9)$2, 3 )+'2(B1$:> &', (65>3+ (6'$;=(3 *$/'+)92 

&()(1(2 3(;5><$. N;-(2, 1()('97 *$6-@5$-%. *$ /'$*,=+ 2+85> (6-$%).2, I , 

II *$ )+'2(/'$22+, ()(85+%)3-.-%. *$2, 1$1 *$0$-( ;(*9 D*5()+'2,0+%1(7 '+-

$1=,, /$;,:,1$=,, )(&-,3$. F6-$%)? III – (6-$%)? 2$1%,2$-?*9< )+2&+'$)>' - 

%(()3+)%)3>+) &'()+1$*,@ D1;()+'2,0+%1,< '+$1=,7 (1,%-+*,. )(&-,3$. E$1(-

*+=, (6-$%)? IV – D)( (6-$%)? *$/'+)9< &'(5>1)(3 %/('$*,., 3 1()('(7 &'()+1$-

+) D1;()+'2,0+%1$. '+$1=,. 5((1,%-+*,. >/-,%)(/( (%)$)1$. 
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/+,. 4 J(/%#%2*#1, 1"2:"0(1.0- E0*'1( 1+"'%7 *1 #$*-

0*#1% #:.1'*6* :*1*$(.  

K – Kz = 0.295 6/#2
3
; L – Kz = 0.92 6/#2

3
. 

E,8+ &'+5%)$3-+*9 D1%&+',2+*)$-?*9+ 5$**9+ &( ;$3,%,2(%).2 2$1%,-

2$-?*(7 )+2&+'$)>'9 3 ;(*+ )-+*,., 1()('>@ 3 5$-?*+7B+2 6>5+2 *$;93$)? 

)+2&+'$)>'(7 :'(*)$ )-+*,. IE, B,',*9 ;(*9 )-+*,. Ux (%2. ',%. 2) , %1('(%), 

'$%&'(%)'$*+*,. 3(-*9 )-+*,. u () %1('(%), &()(1$ (1,%-.@4+/( /$;$ v: , 

&-()*(%), (6'$;=$ Kz 5-. &()(0*(/( , &'(),3()(0*(/( )-+*,..  

 

1!%!,#!& *$-2*!-%*$#&#'& )!"#3 %"&#'(. E$ ',%. 4 &',3+5+*$ ;$3,%,-

2(%)? )+2&+'$)>'9 :'(*)$ )-+*,. () %1('(%), &()(1$ %(*$&'$3-+**(/( % 3(--

*(7 )-+*,.. J$1(7 &()(1 29 3 5$-?*+7B+2 6>5+2, %-+5>. [1], 6>5+2 *$;93$)? 

%&>)*92. "$1 3,5,2, &', >3+-,0+*,, %1('(%), &()(1$ )+2&+'$)>'$ J: 3(;'$%-

)$+), 5(%),/$. 2$1%,2$-?*(/( ;*$0+*,. IE =1040 " &', v: V 2 %2/%. !$-?*+7B++ 

>3+-,0+*,+ %1('(%), &()(1$ &',3(5,) 1 &-$3*(2> %*,8+*,@ )+2&+'$)>'9 

:'(*)$ )-+*,.. C(D)(2> 2(8*( 395+-,)? 53+ (6-$%), &( ;*$0+*,.2 %1('(%), 

&()(1$ v:, 3 1()('9< *$6-@5$+)%. 3(;'$%)$*,+ ((6-$%)? I) , >2+*?B+*,+ ((6-

-$%)? II) )+2&+'$)>'9 :'(*)$ )-+*,. IE. #(%) )+2&+'$)>'9 IE 3 (6-$%), I (6>-

%-(3-+* ,*)+*%,:,1$=,+7 )+&-((62+*$ 2+85> )3+'592, &'(5>1)$2, '+$/,'(-
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3$*,. (>/-,%)97 (%)$)(1) , :,-?)'>@4,2%. 0+'+; *,< 3(;5><(2 &( 2+'+ >3+-

-,0+*,. %1('(%), &()(1$ 5( ;*$0+*,. v:
*
, ()3+0$@4+/( 2$1%,2>2> IE. C', 

D)(2 0$%)? )+&-$, 395+-,3B$.%. 3 '+;>-?)$)+ <,2,0+%1(/( '+$/,'(3$*,. >/-,-

%)(/( (%)$)1$, 3(;3'$4$+)%. 32+%)+ % &'(/'+)92 3(;5><(2 3 ;(*> (%*(3*(7 D1-

;()+'2,0+%1(7 '+$1=,, (1,%-+*,. /('@0+/(, &(39B$. )+2 %$292 )+2&+'$)>'> 

3( :'(*)+. H D)(7 (6-$%),, (0+3,5*(, %1('(%)? )-+*,. -,2,),'>+)%., &(-

3,5,2(2>, 1,*+),1(7 <,2,0+%1,< '+$1=,7. !$-?*+7B++ >3+-,0+*,+ %1('(%), 

&()(1$ 3(;5><$ &',3(5,) 1 ()*(%,)+-?*( *+6(-?B(2> >2+*?B+*,@ )+2&+'$)>-

'9 :'(*)$ )-+*,.. W)( 2(8+) 69)? %-+5%)3,+2 ";$<(-$8,3$*,." :'(*)$ :,-?)-

'>@4,2%. 0+'+; (6'$;+= 3(;5><(2. 
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/+,. 5 J(/%#%2*#1, >%0%'- <*'- 1+"'%7 *1 #$*0*#1% 

#:.1'*6* :*1*$(.  

K – Kz = 0.295 6/#2
3
; L – Kz = 0.92 6/#2

3
. 

Q '(%)(2 %1('(%), %&>)*(/( &()(1$ B,',*$ ;(*9 )-+*,. Ux >3+-,0,3$+)%. 

()*(%,)+-?*( %-$6( (',%. 5) 5-. (6(,< ;*$0+*,7 &-()*(%), (6'$;=$, , 5(%),/$+) 

&'$1),0+%1, &(%)(.**(7 3+-,0,*9. J(/5$ 1$1 3+-,0,*9 -,*+7*(7 %1('(%), 

)-+*,. u (',%. 4, 6) *$6-@5$+29+ 3 (&9)$< *$,6(-++ ;$2+)*( 3(;'$%)$@) 5-. 

&-()*(%), >&$1(31, )$6$1$ '$3*(7 Kz = 0.295 //%2
3
. C',0+2, 1$1 3,5*( ,; ,; %(-

&(%)$3-+*,. 5$**9<, &',3+5+**9< *$ ',%. 4 , 6, '(%) %1('(%), )-+*,. *$6-@-

5$+)%. , 3 (6-$%), ;*$0+*,7 %1('(%), (65>3$@4+/( &()(1$, /5+ )+2&+'$)>'$ 3( 

:'(*)+ &(*,8$+)%.. W)( %3,5+)+-?%)3>+) ( )(2, 0)( %1('(%)? )-+*,. 3 (6-$%), 

II &+'+%)$R) 69)? 1,*+),0+%1, >&'$3-.+2(7 , (0+3,5*( (&'+5+-.+)%. /$;(5,*$-

2,0+%1,2, :$1)('$2,. C(%1(-?1> %1('(%)? )+&-(395+-+*,. 3 ;(*+ )-+*,. (&-

'+5+-.+)%. %1('(%)?@ <,2,0+%1,< '+$1=,7 (1,%-+*,., 1()('9+ 3 %3(@ (0+'+5? 

&'(&('=,(*$-?*9 1(*=+*)'$=,, (1,%-,)+-., >3+-,0+*,+ %1('(%), )-+*,. 2(8-

*( (6I.%*,)? %-+5>@4,2 (6'$;(2. C( 2+'+ :,-?)'$=,, 3(;5><$ 0+'+; *$/'+)9+ 

&'(5>1)9 '+$1=,, &'(,%<(5,) *+ )(-?1( *$/'+3 3(;5><$, *( , 39/('$*,+ 1,%-(-

'(5$ ;$ %0R) '+$1=,, (1,%-+*,. >/-,%)(/( (%)$)1$. H D)(2 %->0$+ %1('(%)? )-+-

*,. (&'+5+-.+)%. *+ 1,*+),1(7 <,2,0+%1(7 '+$1=,, (1,%-+*,. )(&-,3$, $ %1(-

'(%)?@ &(53(5$ (1,%-,)+-., ).+. %1('(%)?@ 3*+B*+/( &()(1$ 3(;5><$. C(D)(2>, 
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*+%2()'. *$ >2+*?B+*,+ )+2&+'$)>'9 :'(*)$ )-+*,. % >3+-,0+*,+2 %1('(%), 

3*+B*+/( &()(1$ 3(;5><$, %1('(%)? )-+*,. 3(;'$%)$+). 
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/+,. 6 J(/%#%2*#1, #$*0*#1% 1+"'%7 *1 #$*0*#1% #:.1'*6* 

:*1*$(. K – Mz = 0.295 6/#2
3
; L – Mz = 0.92 6/#2

3
. 

S,*+7*$. %1('(%)? )-+*,. 5-. &-()*9< (6'$;=(3 (Kz = 0.92 //%2
3
) &(0), 3 3 

'$;$ *,8+ %1('(%), )-+*,. *('2$-?*9< (Kz = 0.295 //%2
3
).  3+-,0+*,+ &-()*(-

%), (6'$;=$ &',3(5,) 1 >3+-,0+*,@ /,5'(5,*$2,0+%1(/( %(&'(),3-+*,. ,, 

%-+5(3$)+-?*(, >2+*?B+*,@ %1('(%), :,-?)'$=,,. H2+%)+ % )+2, >2+*?B+*,+ 

5,$2+)'$ &(' >3+-,0,3$+) (6IR2*97 1(D::,=,+*) )+&-(&+'+*(%$ [2], ).+. 

>->0B$+) )+&-((62+* )3R'5(7 :$;9 % :,-?)'>@4,2%. /$;(2. H )$1,< >%-(3,.< 

'+$1=,. 5((1,%-+*,. >/-,%)(/( (%)$)1$ 2(8+) %>4+%)3+**( &(*,;,)? 1(*=+*-

)'$=,@ 1,%-('(5$ 3 :,-?)'>@4+2%. /$;+, 0)( &(*,8$+) %1('(%)? (%*(3*(7 D1-

;()+'2,0+%1(7 '+$1=,, (1,%-+*,. )(&-,3$. H (6-$%), 6(-++ &(-*(/( &()'+6-+-

*,. (1,%-,)+-. *,;1$. %1('(%)? :,-?)'$=,, /$;$ (6>%-$3-,3$+) , %-$6>@ ;$3,-

%,2(%)? %1('(%), )-+*,. () %1('(%), 3*+B*+/( &()(1$, &(%1(-?1> 3 5$**(7 (6-

-$%), %1('(%)? )-+*,. -,2,),'>+)%. %1('(%)?@ &(53(5$ (1,%-,)+-. 3 ;(*> )-+-

*,.. F6'$),2 3*,2$*,+ *$ )(, 0)( B,',*$ ;(*9 '+$1=,7 3 &-()*9< (6'$;=$< 

*,8+, 0+2 > *('2$-?*9<. W)( )$18+ (6I.%*.+)%. *,;1(7 %1('(%)?@ :,-?)'$=,, 

/$;$ , -(1$-,;$=,+7 ;(*9 39%(1(7 )+2&+'$)>'9 3 >;1(7 ;(*+ (6'$;=$.  3+-,0+-

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

1(*5>1),3*(2 2+<$*,;2+ '$%&'(%)'$*+*,. 3(-*9 )-+*,. 5(-8*( 69-( 69 >3+-
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Golovko V.V., Vovchuk J.I., Isidis E.A. 

Smoldering of organic fuel 

 
SUMMPRY 

A structure and speeds of coflowed and counterflow smoldering of tobacco of different den-

sity were experimentally investigated. Four characteristic areas in the wave of smoldering 

were marked out. Quality distinction of character of dependences of speed and width of smol-

dering zone from speed of stream of oxidant is exposed - steadily growing for coflowed smol-

dering and extreme, with a maximum, for a counterflow smoldering. It was shown that at a 

coflowed smoldering speed of wave is limited with oxidant admission, and at counterflow -

with kinetics of reactions. 
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