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 !" 620.2:539.4(04) + 539.374(04) 

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

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

"./01/2 34 * 35/ 627 *8(9// 1( :(*(452* 

 54 .;1 <  *(=*>?21/0 

 "!/$1)0,!(. 6)0&$&#+$1& +1%+,-(+' 2"+4(+$1& +1 $%+"+$1& /!7+"#)*&& #)1!"&),) 
0 5$,+0&83 0+6/!'$10&8 () 2"!9")/5 &#25,-$(+' ()9"56%&. :$$,!/+0)(. 5/)"(+-0+,(+0.! 2"+-
*!$$. 0 )%5$1&4!$%+# 2"&;,&<!(&&, /)(+ +2&$)(&! ()2"8<!((+-/!7+"#&"+0)((+9+ $+$1+8(&8 
& 3)")%1!") ")6"5=!(&8 #)1!"&),) $ 54!1+# !9+ #&%"+$1"5%15".. 

4@ABC%+C D@'%-: >1%+,, $%+"+$1- /!7+"#)*&&, +1%+,-()8 2"+4(+$1-. 

 

#$%&'($)'*+$,,&$ &%($)$-$,.$ '&'*&/,./ 01*$(.1-1 + &2-1'*. 

&*3&-1 + ,1'*&/4$$ +($0/ 51*(6),.*$-7,&. 8&9*&06 )-/ .''-$)&+1,./ 

%1(10$*(&+ &*3&-1 %(&+&)/* .50$($,./, )1:4.$ 3&'+$,,6: .,;&(01-

<.: & %(&<$''$. =',&+,&> ?1(13*$(.'*.3&> &*3&-1 /+-/$*'/ 013'.-

01-7,&$ (15(6@1:4$$ ,1%(/A$,.$ B
*
 + 01*$(.1-$ %$($) (15(C+&0, 

%(.,.01$0&$ 51 &*3&-7,6: %(&D,&'*7 01*$(.1-1. E 31D$'*+$ +($0$,-

,&F& %1(10$*(1, ?1(13*$(.56:4$F& %(&<$'' ,1F(6A$,./, .'%&-756:* 

'3&(&'*7 )$;&(01<.. 
t

x

u

 
 

!"  (u – 01''&+1/ '3&(&'*7; x – 3&&().,1*1 

(1''*&/,./) + %-&'3&'*. (15(C+1, 3&*&(1/ /+-/$*'/ &2G$3*.+,&> ?1(13-

*$(.'*.3&> .'*&(.. ,1F(6A$,./ 01*$(.1-1 . 6D.*C+1$* .,*$F(1-7,&$ 

+&5)$>'*+.$ ,1F(653. -.2& '+/51,,&$ ' ,$> +($0/ )$>'*+./ (1'*/F.-

+1:4.? ,1%(/A$,.>. 

H13&> %&)?&) &2$'%$D.+1$* 93'%$(.0$,*1-7,6: &<$,36 "  )-/ 

)1,,&F& 01*$(.1-1. I3&(&'*7 )$;&(01<.. + %-&'3&'*. ).,10.D$'3&F& 

(15(C+1 &%($)$-/$*'/ '3&(&'*7: .50$,$,./ ,1F(653. +& +'*($D,C? 

+&-,1? %(. %(&?&A)$,.. .? D$($5 &2-1'*7 (15(C+1. 

E$-.D.,1 "  + '-6D1$ '*&-3,&+$,./ &),&(&),C? %-1'*., .5 &),&-

F& 01*$(.1-1 ' *&-4.,10. J1 . J2 &%($)$-/$*'/ +C(1A$,.$0 

##
$

%
&&
'

(

)
*

)+, 21

0 11

12

C , (1) 

F)$ C0 . K – 3&9;;.<.$,*C + -.,$>,&0 '&&*,&@$,.. 0$A)6 +&-,&+&> 

D . 01''&+&> u '3&(&'*/0. 6)1(,&> +&-,C. EC(1A$,.$ (1) %&-6D$,& + 
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F.)(&).,10.D$'3&0 %(.2-.A$,.. .5 ;&(06-C L. I3.)0&(1 [1] )-/ 

'3&(&'*. .50$,$,./ (15(C+1:4$F& ,1%(/A$,./ + %-&'3&'*. &*3&-1 

,$%&'($)'*+$,,& %$($) (15(C+&0 ' 6DM*&0 '+/5. 0$A)6 '3&(&'*7: )$-

;&(01<.. "  . '3&(&'*7: .50$,$,./ ,1%(/A$,./ ( B/ t): 

)(
1

2
00

tC  
- 

.
!" . 8&-6D.*7 +$-.D.,6 "  0&A,& %& (15,&'*. '3&(&'*$>, 

%& (15,&'*. ,1D1-7,&> . '($),$> '3&(&'*$> )+.A$,./ '+&2&),&> %&-

+$(?,&'*. NW . *&-4.,$ J &*3&-1 + 0&0$,* (15(C+1: 

)/*!" /)( 0 WW . (2) 

W0 – '3&(&'*7 '+&2&),&> %&+$(?,&'*. %(. &*'6*'*+.. %(&D,&'*., (1+-

,1/ 013'.01-7,&06 5,1D$,.: '3&(&'*. '+&2&),&> %&+$(?,&'*. 

&* +($0$,. W(t); W  – '($),// '3&(&'*7 )+.A$,./ '+&2&),&> %&+$(?-

,&'*.. 

O1+.'.0&'*7 (15(6@1:4$F& ,1%(/A$,./ &* '3&(&'*. )$;&(01<.. 

%(. ).,10.D$'3&0 (15(C+$, %(&'-$A$,,1/ )-/ '*1-., 1-:0.,./, 0$)., 

01F,./ . '+.,<1, 1%%(&3'.0.(&+1,1 '*$%$,,&> ;6,3<.$> 

0 1 1*

0

b

b- ! "  (3) 

. + -&F1(.;0.D$'3.? 3&&().,1*1? .0$$* -.,$>,C> ?1(13*$( +%-&*7 )& 

)&'*.A$,./ 5,1D$,./ *

max ,-  2-.53&F& 3 *$&($*.D$'3&> %(&D,&'*. 

0,1P 2

0!  9*.? 01*$(.1-&+ [2–6]. 

O,1D$,./ 3&9;;.<.$,*&+ b0 . b1 + ;&(06-$ (3) )-/ '*1-., 1-:0.-

,./, 0$)., 01F,./ . '+.,<1 %(.+$)$,C + *12-. 1. 8&+$)$,.$ 9*.? 0$-

*1--&+ '&&*+$*'*+6$* ).'-&31<.&,,&> 0&)$-. [1] /+-$,./ ).,10.D$-

'3&F& (15(C+1. =),13& %&3151*$-7 '*$%$,. + 51+.'.0&'*. (3) ,$ '&&*-

+$*'*+6$* *$&($*.D$'3&06 1/2, 1 &%($)$-/$*'/ '+&>'*+10. 3&,3($*,&F& 

01*$(.1-1. 

H12-.<1 1 

O,1D$,./ 3&9;;.<.$,*&+ b0 . b1 + 51+.'.0&'*. (3) 

Q1*$(.1- PR103, 3F/03 
b0 b1 

Q/F31/ '*1-7 7,8 0,0407 0,308 

S-:0.,.> 2,7 0,00254 0,4064 

Q$)7 8,9 0,0105 0,364 

I+.,$< 11,3 0,0437 0,256 

Q1F,.> 1,74 0,0004 0,4696 
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#1 (.'. 1, 2 + 3&&().,1*1? *( , )- " %(.+$)$,C ($56-7*1*C %& &*-

3&-7,&F& (15(6@$,./ &(F'*$3-1 . 31%(&-&,1. O1+.'.0&'*7 (15(6@1:-

4$F& ,1%(/A$,./ &* '3&(&'*. )$;&(01<.. %(. &*3&-$ )-/ &(F'*$3-1 . 

31%(&-&,1 1%%(&3'.0.(&+1,1 -.,$>,&> ;6,3<.$> 
*

0 1 .a a- ! * "  (4) 

 
T.'. 1. =*3&-7,1/ %(&D,&'*7 &(F'*$3-1: 1 – [7]; 2 – [8]; 3 – [9] 

O,1D$,./ 3&9;;.<.$,*&+ a0 . a1 %(.+$)$,C + *12-. 2. 

L''-$)&+1*$-/0. &*0$D1$*'/ '-121/ 51+.'.0&'*7 &*3&-7,&> 

%(&D,&'*. 0$*1--&+ &* ,1D1-7,C? %1(10$*(&+ '&'*&/,./ . '&'*1+1 01-

*$(.1-1. E D1'*,&'*., #.S. O-1*., ' '&1+*. [10] ,1 &',&+$ 93'%$(.0$,-

*1-7,C? .''-$)&+1,.> 6'*1,&+.-. '-12&$ +-./,.$ ,1D1-7,&> *$0%$(1-

*6(C . .'?&),&> %(&D,&'*. 1-:0.,./ ,1 %1(10$*(C &*3&-7,&F& (15-

(6@$,./. L.=. U(1>$, [11] %(.@M- 3 +C+&)6, D*& '&%(&*.+-$,.$ &*-

3&-7,&06 (15(6@$,.: 1-:0.,.$+C? '%-1+&+ ,$ 51+.'.* &* .? '&'*1+1. 

V.V. E.*01, ' '&1+*. [12] 6'*1,&+.-., D*& '&%(&*.+-$,.$ (15(6@$,.: 

6 '*1-. 01(3. 45 01-& &*-.D1$*'/ &* ,1>)$,,&F& )-/ *$?,.D$'3. D.'-

*&F& A$-$51, ?&*/ + 6'-&+./? '*1*.D$'3.? .50$($,.> .? ?1(13*$(.'*.-

3. (15-.D1:*'/ 510$*,&. 

H12-.<1 2 

O,1D$,./ 3&9;;.<.$,*&+ "0 . "1 + 51+.'.0&'*. (4) 

Q1*$(.1- a0 a1 

=(F'*$3-& 0,165 195 

8&-.'*.(&- 0,035 173 

"1%(&-&, 0,085 107 

81(1;., 0 130 
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E 136'*.D$'3&0 %(.2-.A$,.. 6)1(,&-+&-,&+1/ 31(*.,1 + 6'-&-

+./? ).,10.D$'3&F& (15(C+1 01*$(.1-1 31D$'*+$,,& %($)'*1+-$,1 

,1 (.'. 3. I&'*&/,.$ %&+$(?,&'*. (15(C+1 . @.(.,1 5&,C (15(6@$-

,./ +51.0&'+/51,C ' ,$3&*&(&> 3(.+&> %&-,&F& (15(6@$,./, 3&*&-

(1/ .0$$* 0.,.060. WF& %&-&A$,.$ &%($)$-/$* (1''*&/,.$ &* '+&-

2&),&> %&+$(?,&'*., ,1 3&*&(&0 + 3(1*D1>@$$ +($0/ ,1'*6%.* %&--

,&$ (15(6@$,.$. 

 
T.'. 2. =*3&-7,1/ %(&D,&'*7 31%(&-&,1: 1 – [8]; 2 – [9] 

 
T.'. 3. L,*$(;$($,<./ %1)1:4$> . &*(1AM,,&> +&-, 

*($6F&-7,&F& %(&;.-/ . .50$,$,.$ ,1%(/A$,./ +& +($-

0$,. + &),&0 .5 '$D$,.> &2(15<1, %1(1--$-7,&0 '+&-

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

'A1*./; OB – *(1$3*&(./ ;(&,*1 .0%6-7'1 (15F(653.;  

1 – '+&2&),1/ %&+$(?,&'*7, 2 – %-&'3&'*7 (15(C+1 
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T15(6@$,.$ %(&.'?&).* + &3($'*,&'*. 0.,.0601 .5-51 '*1*.'*.-

D$'3&F& (1'%($)$-$,./ 0.3(&*($4.,. O)$'7 '64$'*+6$* 6531/ &2-1'*7 

51+$(@$,,C? .-. D1'*.D,& 51+$(@$,,C? (15(6@$,.>. 8& &2$.0 '*&-

(&,10 9*&> &2-1'*. &2(156$*'/ (/) 6+$-.D$,,C? 0.3(&*($4.,. 8(. 

%-1+,&0 0.,.060$ 3(.+&> (15(6@$,./ @.(.,1 5&,C (15(6@$,./ +$-

-.31, %&9*&06 5&,1 26)$* (C?-&>. 8(. &'*(&0 0.,.060$ 3(.+&> @.-

(.,1 5&,C (15(C+1 60$,7@1$*'/, %&+$(?,&'*. (15(C+1 0$,$$ @$(&?&-

+1*C. E '+&: &D$($)7, +.) 3(.+&> %&-,&F& (15(6@$,./ &%($)$-/$*'/ 

.,*$,'.+,&'*7: .50$,$,./ ,1%(/A$,./ %& F-62.,$ &2(15<1 &* '+&2&)-

,&> %&+$(?,&'*., *.$. '3&(&'*7: )$;&(01<... X$0 2&-7@$ '3&(&'*7 

)$;&(01<.., *$0 &'*($$ 0.,.060 3(.+&> %&-,&F& (15(6@$,./, *$0 2&-

-$$ &(F1,.5&+1,,C> &*3&-. 

U&-7@1/ @.(.,1 5&,C (15(6@$,./ %(. 01-C? '3&(&'*/? )$;&(-

01<.. %(. &*3&-$ %&26A)1$* F&+&(.*7 & +/53&0 &*3&-7,&0 (15(6@$,.. 

+ 01*$(.1-$. H13&> ?1(13*$( (15(6@$,./ ,12-:)1-'/ %(. .''-$)&+1-

,.. &*3&-7,&> %(&D,&'*. '*1-. . 1-:0.,./ [9, 13–15] )-/ 2&-7@.? 

*&-4., 40...50 00 &2(15<&+ 9*.? 01*$(.1-&+. 8(. *&-4.,1? &*3&-&+ 

4...6 00 @.(.,1 5&,C (15(6@$,./ '&'*1+-/-1 2&-$$ 1 00. 

8& 0$($ 6+$-.D$,./ '3&(&'*. )$;&(01<.. (15(6@$,.$ .50$,/$* 

'+&> ?1(13*$(: %(&.'?&).* ?(6%3&$ (15(6@$,.$. 8($)$-7,C0 '-6D1$0 

&(F1,.5&+1,,&F& &*3&-1 %(. D($5+CD1>,& +C'&3.? '3&(&'*/? )$;&(-

01<.. /+-/$*'/ F-1)3.> &*3&- ' 5$(31-7,&> %&+$(?,&'*7:. 

E D1'*,&'*., )-/ '*1-. *13&> &*3&- &2,1(6A.-. . &2G/',/-. $F& %(.-

(&)6 S.Y. L+1,&+ ' '&1+*. [16, 17], 1 *13A$ !A. Z(301, [18]. 

E.) 51+.'.0&'*$> *( )- "  %&5+&-/$* &2G/',.*7 +-./,.$ 01'@*12-

,&F& ;13*&(1 ,1 %(&D,&'*7 01*$(.1-1 %(. ).,10.D$'3&0 &*3&-7,&0 

(15(6@$,... 8(. 6+$-.D$,.. 01'@*121 &%C*1 %& &*3&-7,&> %(&D,&'*. 

'&&*+$*'*+$,,& +&5(1'*1:* +'$ F$&0$*(.D$'3.$ (150$(C + K (15. 

8(. &).,13&+C? ,1D1-7,C? 10%-.*6)1? 6)1(,&> +&-,C 9*& %(.+&).* 

3 60$,7@$,.: '3&(&'*. )$;&(01<.. %(. &*3&-$ + K (15 (+ '-6D1$ 

%($,$2($A$,./ ).''.%1<.$> 9,$(F.. 6)1(,&> +&-,C). I&&*+$*'*-

+$,,& .50$,/:*'/ . (15(6@1:4.$ ,1%(/A$,./, *.$. 2&-7@.$ &2(15-

<C (15(6@1:*'/ %(. 0$,7@.? ,1%(/A$,./?. X*&2C %(. .50$,$,.. 

01'@*121 &%C*1 '&?(1,.*7 %&'*&/,,C0 . 5,1D$,.$ (15(6@1:4$F& 

,1%(/A$,./, ,$&2?&).0& '&&*+$*'*+$,,& .50$,.*7 ,1D1-7,6: 10-

%-.*6)6 6)1(,&> +&-,C. 
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#1 (.'. 4 . 5 + -&F1(.;0.D$'3.? 3&&().,1*1? '&%&'*1+-$,C ).-

,10.D$'31/ . '*1*.D$'31/ +$*+. 51+.'.0&'*. (15(6@1:4$F& ,1%(/A$-

,./ &* '3&(&'*. )$;&(01<.. )-/ 0$*1--&+, ,1 (.'. 6 – )-/ &(F'*$3-1. 

T$56-7*1*C '*1*.D$'3.? .'%C*1,.> %($)'*1+-$,C + 9*.? 3&&().,1*1? 

%6*M0 510$,C 
2

!"
1

 , F)$ [ – )&-F&+$D,&'*7 &2(15<1 %&) )$>'*+.$0 (15-

(6@1:4$F& ,1%(/A$,./ B
*
. 

 
T.'. 4. 8(&D,&'*7 '*1-. %(. (15(C+$: 1 – '*1*.D$'3.> 6D1'*&3;  

2 – ).,10.D$'3.> 6D1'*&3 [9]; 3 – 3+15.'*1*.D$'3.> 6D1'*&3;  

4 – *$&($*.D$'3&$ 5,1D$,.$ %(&D,&'*. 

 
T.'. 5. 8(&D,&'*7 1-:0.,./ %(. (15(C+$: 1 – '*1*.D$'3.> ).1%15&, [19];  

2 – ).,10.D$'3.> ).1%15&, [9]; 3 – 5,1D$,.$ ,1 3+15.'*1*.D$'3&0  

6D1'*3$ [20]; 4 – *$&($*.D$'3&$ 5,1D$,.$ %(&D,&'*. 

!.,10.D$'3.> 9;;$3* %(&/+-/$*'/, ,1D.,1/ '& '3&(&'*. )$;&(-

01<.. 10
3
 '

-1
. !.,10.D$'3.> 9;;$3* /+-/$*'/ '-$)'*+.$0 +&-,&+&F& 

?1(13*$(1 (15(6@$,./, 513-:D1:4.0'/ + '&&*,&@$,.. 0$A)6 )-.-
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*$-7,&'*7: .0%6-7'1 ,1%(/A$,./, +($0$,$0 51)$(A3. '*1(*1 *($4., 

. +($0$,$0, ,$&2?&).0C0 )-/ '0C31,./ (1'*64.? *($4., . %&-,&F& 

%$($3(C+1,./ .0. %&%$($D,&F& '$D$,./ *$-1. 

 
T.'. 6. 8(&D,&'*7 &(F'*$3-1 %(. (15(C+$: 1 – '*1*.D$'3.> ).1%15&, [19];  

2 – ).,10.D$'3.> ).1%15&, [9]; 3 – *$&($*.D$'3&$ 5,1D$,.$ %(&D,&'*. 

L*13, /+-$,.$ &*3&-1 ?1(13*$(.56$*'/ (15-.D,C0. %1(10$*(10.. 

Z3'%$(.0$,*1-7,& &%($)$-/$0C0. +$-.D.,10. /+-/:*'/, 313 %(1+.-&, 

*&-4.,1 &*3&-1 J . (15,&'*7 '3&(&'*$> NW '+&2&),&> %&+$(?,&'*.. 

O1*$0 ++&).*'/ %&,/*.$ (15(6@1:4$F& ,1%(/A$,./ B
*
, '&&*+$*'*+6:-

4$F& NW, + '&+&36%,&'*. '& '3&(&'*7: )$;&(01<.. ."  

=*3&-7,&$ (15(6@$,.$ ?1(13*$(.56:* *13A$ 6)$-7,&> 9,$(F.$> 

&*(C+1, 51*(1D.+1$0&> ,1 &*(C+ 6D1'*31 &*3&-7,&> *1($-&D3. $).,.D-

,&> %-&41). ('0., ,1%(.0$(, [21]). E$-.D.,1 6)$-7,&> 9,$(F.. &*(C+1 

&%($)$-/$*'/ D$($5 93'%$(.0$,*1-7,C$ 5,1D$,./ *&-4.,C &*3&-1 J 

. (15,&'*. '3&(&'*$> NW. W'*$'*+$,,& &A.)1*7, D*& (12&*1 &*(C+1 26-

)$* .50$,/*7'/ + 51+.'.0&'*. &* 3&,3($*,C? 6'-&+.>. 

8(. +/53&0 &*3&-$ &2(156$*'/ ,$ &),1, 1 0,&A$'*+& *($4.,, 

$'*7 (C?-C> '-&> . 5&,1 (15(6@$,./, *&-4.,1 3&*&(&> 51+.'.* &* 

'3&(&'*. )$;&(01<... T12&*1 &*(C+1 – .,*$F(1-7,1/ ?1(13*$(.'*.31, 

6D.*C+1:41/ 51*(1*C 9,$(F.. ,1 (15(C+ 01*$(.1-1, *.$. ,1 '&5)1,.$, 

(15+.*.$ . '-./,.$ 0,&A$'*+1 *($4., + 5&,$ (15(6@$,./, 1 *13A$ 51-

*(1*C 9,$(F.. ,1 %-1'*.D$'36: )$;&(01<.: 01*$(.1-1 + &3($'*,&-

'*/? *($4.,. 

E& +'M0 &2GM0$ + 5&,$ (15(6@$,./ +&5,.31$* 0,&A$'*+& %&(. 8(. 

01-&> '3&(&'*. )$;&(01<.. +&5,.3@.$ %&(C (1'*6* &*,&'.*$-7,& 

0$)-$,,&. E'M 9*& +($0/ ,$%($(C+,& +&5,.31:* ,&+C$ %&(C. #1(6@$-

,.$ '%-&@,&'*. %(&.'?&).* 51 'DM* '-./,./ %&(. T12&*1, 51*(1D.+1$-
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01/ ,1 (15(C+ 01*$(.1-1, (1'?&)6$*'/ + &',&+,&0 %&-+.).0&06, 

,1 '&5)1,.$ . (15+.*.$ %&(. #1 9*& *($26$*'/ '(1+,.*$-7,& 01-1/ (1-

2&*1 . '&&*+$*'*+$,,& 01-&$ (15(6@1:4$$ ,1%(/A$,.$. 8&+$(?,&'*. 

(15(C+1 ,1 &*3&-$ . &'*1+@$>'/ D1'*. &2(15<1 (C?-C$. \.(.,1 5&,C 

(15(6@$,./ +$-.31. E 5&,$ (15(6@$,./ 0,&F& ,$ '-.+1:4.?'/ )(6F 

' )(6F&0 %&+$(?,&'*$> (15(C+1, (1'%($)$-M,,C? %& +'$> 5&,$. Z*. %&-

+$(?,&'*. (1'%&-&A$,C %($.064$'*+$,,& %1(1--$-7,& '+&2&),&> %&-

+$(?,&'*.. 

8& 0$($ 6+$-.D$,./ '3&(&'*. )$;&(01<.. %&(C +C*/F.+1:*'/ 

+ ,1%(1+-$,.., ,&(01-7,&0 ,1%(1+-$,.: )$>'*+./ (15(6@1:4$F& ,1-

%(/A$,./, *(1,';&(0.(6:*'/ + '62-, 0.3(&- . 013(&*($4.,C. 8(. 9*&0 

+ &3($'*,&'*/? 31A)&> *($4.,C +&5,.31$* &2-1'*7 %-1'*.D$'3. )$;&(-

0.(&+1,,&F& 01*$(.1-1, ,1 D*& 51*(1D.+1$*'/ &%($)$-M,,1/ 9,$(F./. 

"(&0$ *&F&, D*&2C *($4.,C (1'%(&'*(1,/-.'7, 3 31A)&> .5 ,.? ,6A,& 

%&)+&).*7 9,$(F.:. T12&*1, 51*(1D.+1$01/ ,1 (15(C+ 01*$(.1-1 + 9*.? 

6'-&+./?, ($53& +&5(1'*1$*. 8&+C@1$*'/ . (15(6@1:4$$ ,1%(/A$,.$. 

]1(13*$( &*3&-1 0$,/$*'/: &, '*1,&+.*'/ 2&-$$ ?(6%3.0. 8& 0$($ 6+$-.-

D$,./ '3&(&'*. )$;&(01<.. '($). &F(&0,&F& D.'-1 3&,36(.(6:4.? 

*($4., + 5&,$ (15(6@$,./ +C)$-/$*'/ 5,1D.*$-7,& 0$,7@$ 01F.'*(1-7-

,C? *($4.,, (1'%(&'*(1,/:4.?'/ ' +&5(1'*1:4.0. '3&(&'*/0.. 

L? '-./,.$ %(.+&).* 3 ,1(6@$,.: '%-&@,&'*.. H&-4.,1 5&,C (15(6@$-

,./ 60$,7@1$*'/. 8&+$(?,&'*. (15(C+1 0$,$$ @$(&?&+1*C$. 

E %($)$-7,&0 '-6D1$ ?(6%3&F& &*3&-1 %(. (15(6@1:4.? ,1%(/-
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THE INFLUENCE STRAIN RATE ON THE NATURE SPALL FRACTURE 

The dependencies of spall strength on the strain rate of material under the influence on the 
barrier impulsive load submitted. Investigated the shock-wave processes in the acoustic approximation, 
describes the stress-strain state and the nature of material destruction, taking into account its 
microstructure. 
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