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 !" 678: 539.376 

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

 !"#$#%# &'()!$*$ "+,-.!/( "0'1 234 356, 7. 8'0&9 

,& '-./012-34  - 1.5 -.6-04 7& -.(3  

/0890& /:&-;7; <. 9 5;-  & =;/;,9;,;=-;,/.  

/&0> &05.- 9; < --38 & 51.?-3> .,93/ -.4 

:',9; 0)<-#/ =>,='#"= >/=>,'!$' !$?!'@ 70)!$A/ 0)<-B'7- $!#'0>),) #'&+'0)#%0 1,= 

#0'( 0'C$! !) -"!->' 0)C,$B!/( *)%B%*->.  "+-,9C->)!/ #0$ &'#-1) $"+/#)!$@: !) +0$<-0' 

2 8-70 "!=#/ #'0&-&'()!$B'"*$' *0$>/' +0$ +-"#-=!!-@ "?$&);D'@ !)70%C*' $ +-"#-=!!-@ 

"*-0-"#$ $C&'!'!$= #'&+'0)#%0/, >/+-,!'!/ $"+/#)!$= !) "?)#$' +0$ 7)0&-!$B'"*-& 0'?$&' 

*-,'<)!$@ +0$ +-"#-=!!-@ )&+,$#%1' "$,/ $ +-"#-=!!-@ "*-0-"#$ $C&'!'!$= #'&+'0)#%0/ " +--

&-D9; +0$<-0) DMA 242 C, +0->'1'!/ $"+/#)!$= !) 0)"#=?'!$' 1- 0)C0/>) " $"+-,9C->)!$'& 

$"+/#)#',9!-@ &).$!/ Zwick Z100SN5A +0$ +-"#-=!!-@ "*-0-"#$ 0)"#=?'!$= $ 0)C,$B!/( 

%0->!=( #'&+'0)#%0/. 8-,%B'!!/' 0)C!/&$ &'#-1)&$ -A'!*$ !$?!'@ 70)!$A/ 0)<-#-"+-"-<!--

"#$ $"",'1->)!!/( 0'C$! <,$C*$ &'?1% "-<-@. 

 

@ABC)%D) EA$%": 0'C$!/, E*"+'0$&'!#),9!-' $"",'1->)!$', #'&+'0)#%0) "#'*,->)!$=, 

&-0-C-"#-@*-"#9. 

 

 !"#"$%" 

#$%&'()$( *$+'&$ (,-(.&%( -'/01.%203 4*'5'-6.70.3 *$+'&8 [1] 

4' '9.72. &.34.*$&:*7'/' 50$4$;'7$ <2%4-:$&$900 *.;07, *.2'3.75'-

,$778= 2 0%4'->;',$70? , 2$1.%&,. 3$&.*0$-$ /.*3'<-.3.7&$ <-.2-

&*'0;'-0*:?).@ ,%&$,20 5-( 7.A&.- 0 /$;'4*','5',.  

!-( &.*3'3.=$701.%2'/' $7$-0;$ 4*.5%&$,-.78 &*0 3$*20 *.;0-

78 7$ '%7',. A&'*%0-02'7','/', +:&$50.770&*0->7'/' 0 /05*0*',$7-

7'/' +:&$50.770&*0->7'/' 2$:1:2',, :%-',7' 7$;,$778. «3$*2$ 1», 

«3$*2$ 2» 0 «3$*2$ 3». 

B+*$;98 5-( 0%48&$&.->7'@ 3$C078 Zwick Z100SN5A (&04 IV 

4' DBEF 270-75: '+)$( 5-07$ 55 33, C0*07$ :;2'@ 1$%&0 2±0,1 33, 

5'4:%2 4' &'-)07. h3$= – h307 G 0,1 33 (*$+'1.@ 1$%&0)) ,8*:+$-0%> 

C&$79.,83 7'6'3, 3$*20*',$-0%> , %-:1$@7'3 4'*(52., &'-)07$ 0;-

3.*(-$%> 7$ '+'0= :C0*.778= :1$%&2$=, 4*0382$?)0= 2 :;2'@ 1$%&0 

'+*$;9$.  

H; '+*.;2', 4-$%&07 &$26. ,8*:+-.7' 4' 10 2*:/-8= '+*$;9', 

50$3.&*'3 6 33 5-( 0%48&$70@ 7$ 4*0+'*$=  HI-70 0 DMA 242C 

('4*.5.-.70. &.*3'3.=$701.%2'@ 2*0,'@ 0 507$301.%20@ 3.=$701.-

%20@ $7$-0;). 
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!-( '9.720 7067.@ /*$7098 &.34.*$&:*7'/' 50$4$;'7$ <2%4-:$-

&$900 &*.= 4*.5%&$,-.778= *.;07 4*0 '57''%7'3 7$4*(6.77'3 %'-

%&'(700 (B#E) 

  %7(&8 &.*3'3.=$701.%20. 2*0,8. 7$ 4*0+'*.  HI-70 

H7%&0&:&$ &.=701.%2'@ =0300  *B JK# , *.603. %6$&0( 4'%&'(77'@ 

7$/*:;2'@ 4*0 4'%&'(77'@ %2'*'%&0 0;3.7.70( &.34.*$&:*8;  

  0;3.*.78 ;$,0%03'%&0 '& &.34.*$&:*8 5.@%&,0&.->7'@ 1$%&0 

507$301.%2'/' 3'5:-( 0 &$7/.7%$ 3.=$701.%20= 4'&.*> 7$ 4*0+'*. 

DMA 242 C A0*38 «NETZSCH» (D.*3$70() , *.603. %6$&0( 

%07:%'05$->7'@ 7$/*:;2'@ % 1$%&'&'@ 0,25 0 0,5 D9 4*0 4'%&'(778= 

%2'*'%&(= 0;3.7.70( &.34.*$&:*8 2 0 5 
'
E/307;  

  4*',.5.78 0%48&$70( 7$ *$%&(6.70. 5' *$;*8,$ % 4'%&'(77'@ 

%2'*'%&>? 5,06.70( 4'5,067'@ &*$,.*%8 7$ 0%48&$&.->7'@ 3$C07. 

Zwick Z100SN5A 4*0 *$;-0178= 4'%&'(778= :*',7(= &.34.*$&:*8. 

F.34.*$&:*'@ %&.2-',$70( cT  7$;8,$.&%( [2–5] &.34.*$&:*$ 0-0 

'+-$%&> &.34.*$&:*, 706. 2'&'*'@ 2$:1:2 0-0 *.;07$ 4*0'+*.&$.& 

%,'@%&,$ &,.*5'/' &.-$ , *.;:->&$&. 4*'9.%%$ %&.2-',$70(. L$&.*0$- 

7$='50&%( , ,8%'2'<-$%&01.%2'3 0-0 %&.2-''+*$;7'3 A0;01.%20= %'-

%&'(70(= %''&,.&%&,.77' ,8C. 0 706. cT . 

M ;$,0%03'%&0 '& 4*0*'58 4*'9.%%$ %&.2-',$70( *$;-01$?& &.3-

4.*$&:*: %&*:2&:*7'/' (;$,0%0& '& %2'*'%&0 0;3.7.70( &.34.*$&:*8) 

0 3.=$701.%2'/' (;$,0%0& '& 1$%&'&8 ,7.C7./' ,';5.@%&,0() %&.2-'-

,$70(, 2'&'*8. '+';7$1$?& %''&,.&%&,.77' %&*
cT 0 3.=

cT . "$2 4*$,0-', 

<2%4.*03.7&$->7' '4*.5.-.778. *$;7830 3.&'5$30 ;7$1.70( 
3.=

cT > %&*
cT [5]. 

B57';7$17'/' %4'%'+$ '4*.5.-.70( &.34.*$&:*8 %&.2-',$70( 

7.&, &$2 2$2 , *.$->7'%&0 %:).%&,:.& 4.*.='578@ &.34.*$&:*78@ 07-

&.*,$- *$;3(/1.70( *.;078 (2'6.4'5'+7'/' %'%&'(70() 3.65: %&.2-'-

'+*$;783 0 ,8%'2'<-$%&01783 %'%&'(70(30. !-07$ <&'/' 07&.*,$-$ 

*$;3(/1.70( '4*.5.-(.&%( &04'3 2$:1:2$, %'%&$,'3 *.;078, %4'%'+'3 

0 *.603$30 7$/*:6.70( 0 &.5. 

#$0+'-.. ,$67' '9.70,$&> &.*3'3.=$701.%20. %,'@%&,$ 5.A'*-

30*:.38= *.;07 , 07&.*,$-. &.34.*$&:* '&  % 5' ~( % + 30)°E, %''&,.&-

%&,:?).3 «*$;38&'3:» A$;','3: 4.*.='5: % *.;203 '/*$701.70.3 

4'5,067'%&0 %&*:2&:*78= <-.3.7&', *.;078. #$4*03.*, *$%%3'&*.7-

7'. , [1] 4',8C.70. &.34.*$&:*8 <2%4-:$&$900 MNH % –20 5' 0 °E 

'+.%4.10-' %706.70. 4*.5.->7'/' :*',7( 7$4*(6.77'%&0 , 12 *$;. 
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&'(")"$%" *"(+"),*-). /*"012!,$%3 #%1,*2("*)%4"/0%( 

("*2#2( $, +)%52)" 6&7-70 

M 5$77'@ *$+'&. '4*.5.-.70. cT = %&*
cT  4*','50-'%> 7$ 4*0+'*. 

 HI-70 H7%&0&:&$ &.=701.%2'@ =0300  *B JK# 50-$&'3.&*01.%203 

3.&'5'3 , &.34.*$&:*7'3 50$4$;'7. '& –80 5' +50
 '
E. H%4'->;',$-0%> 

%'%&$,78. '+*$;98 50$3.&*'3 6 33, ,8*:+-.778. 0; 4-'%20= 4-$%&07. 

L.&'502$ 0%48&$70@ %'%&'(-$ , 7$/*:6.700 '+*$;9$ 3$-'@ 4'-

%&'(77'@ %603$?).@ 7$/*:;2'@ % 4'%-.5:?)03 0;3.*.70.3 5-078 

'+*$;9$ 4*0 4'%&'(77'@ %2'*'%&0 0;3.7.70( ./' &.34.*$&:*8.  

J.;:->&$&8 '+*$+'&20 4'-:1.778= &.*3'3.=$701.%20= 2*0,8= 

4*0,.5.78 , &$+-. 4. M 7.@ :2$;$7$ &.34.*$&:*$ %&.2-',$70(, %''&,.&-

%&,:?)$( &'12. 4.*.%.1.70( 2$%$&.->78= 2 5,:3 ,.&,(3 &.*3'3.=$-

701.%2'@ 2*0,'@ 4' 7$1$->7'3: :1$%&2: *$;3(/1.70(, , %2'+2$= :2$;$-

7' ;7$1.70. &.34.*$&:*8 %&.2-',$70(, (,-(?)..%( %*.5703 ;7$1.70-

.3 4' :1$%&2: *$;3(/1.70( (5'4'-70&.->7' '4*.5.-(-$%> $7$-'/017$( 

&'12$ 4.*.%.1.70( 2$%$&.->78= 2 5,:3 ,.&,(3 &.*3'3.=$701.%2'@ 

2*0,'@ 4' 2'7.17'3: :1$%&2: *$;3(/1.70(, 4' <&03 5,:3 ;7$1.70(3 

,810%-(-'%> %*.57.. ;7$1.70.). 

8"'-19*,*. #%$,(%4"/0%: %/+.*,$%; $, +)%52)" DMA 242C 

E 4'3')>? 507$301.%2'/' 3.=$701.%2'/' $7$-0;$ (!LK) ,';-

3'67' 2'-01.%&,.77'. '4*.5.-.70. 3.=$701.%20= =$*$2&.*0%&02 3$-

&.*0$-$ 4*0 4.*0'501.%2'@ 7$/*:;2. , ;$,0%03'%&0 '& &.34.*$&:*8, 

,*.3.70 0 1$%&'&8 (%&$75$*&8 DIN 53440, DIN 53513, DIN 53440, DIN-

IEC 1006, ASTM D 4092, ASTM D 4065). 

#$ *0%. 1–3 4*0,.5.78 *.;:->&$&8 $7$-0;$ &*.= 0%%-.5',$778= 

3$*'2 *.;07 7$ 4*0+'*. DMA 242 C A0*38 «NETZSCH» (D.*3$70() 

, *.603. %6$&0( %07:%'05$->7'@ 7$/*:;2'@ , 50$4$;'7. '& –1,5 5' –5# 

% 1$%&'&'@ f ! 0,5 D9 4*0 4'%&'(77'@ %2'*'%&0 0;3.7.70( &.34.*$&:-

*8 /T t" " ! 2 
'
E/307 (4*0 /T t" " ! 5 

'
E/307 7. '+.%4.10,$?&%( :%-'-

,0( 5'%&$&'17'@ '57'*'57'%&0 4'-( &.34.*$&:* , 5.A'*30*:.3'3 '+-

*$;9.) '&  –90 
'
E 5' +25 

'
E.  

H;3.*.78 ;$,0%03'%&0 '& &.34.*$&:*8 4*0*$).70( 5-078 '+*$;9$ 

( )d L T , 5.@%&,0&.->7'@ 1$%&0 507$301.%2'/' 3'5:-( O7/$ ( , )E f T# , 

&$7/.7%$ :/-$ 3.=$701.%20= 4'&.*> tgP( , ) ( , ) / ( , )f T E f T E f T## #! , =$-



 

 8 

*$2&.*0;:?)0. ,(;2':4*:/:? %,(;> '%.,'/' 7$4*(6.70( Q( )t  0 '%.,'@ 

5.A'*3$900 R( )t  4*0 /$*3'701.%2'3 7$/*:6.700 (2'34-.2%7'. 4*.5-

%&$,-.70.): 

$ % $ % $ %0 0exp exp , 2 , 1,i t E i i t f i& ' ( ) ! ' * ' ' ! + ! ,- ./ 0  

$ % $ % $ %.E i E iE# ##' ! ' ( '  

 

J0%. 1. J.;:->&$&8 0;3.*.70@ 7$ DMA 242 C 5-( '+*$;9$ *.;078 3$*20 1 

 

J0%. 2. J.;:->&$&8 0;3.*.70@ 7$ DMA 242 C 5-( '+*$;9$ *.;078 3$*20 2 
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J0%. 3. J.;:->&$&8 0;3.*.70@ 7$ DMA 242 C 5-( '+*$;9$ *.;078 3$*20 3 

B4*.5.-.70. &.34.*$&:*8 3.=$701.%2'/' %&.2-',$70( 4*','50-

-'%> 4' 3$2%03:3: &$7/.7%$ :/-$ 4'&.*> tg ( )T)  0 4:&.3 /*$A01.%2'@ 

'+*$+'&20 &.*3'3.=$701.%2'@ 2*0,'@ ( )d L T , $7$-'/017' 4*'9.5:*., 

0%4'->;',$77'@ 5-( '+*$+'&20 5$778=  HI-70. J.;:->&$&8 4*0,.5.-

78 , &$+-. 4. 

 

J0%. 4. !.@%&,0&.->7$( 1$%&> 2'34-.2%7'/' 3'5:-( O7/$  

5-( &*.= 3$*'2 *.;078 (DMA 242 E) 

L
'
5
:
-
> 
!
#, 
L
I
$ 
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I'-:1.778. *.;:->&$&8 4';,'-(?& &$26. '9.70&> 7067?? &.3-

4.*$&:*7:? /*$709: *$+'&'%4'%'+7'%&0 0%%-.5',$778= *.;07 Tk 4' 

2'<AA090.7&: 3'*';'%&'@2'%&0 ([5], 3.&'5 S DBEF408-78), /5. 

k=E(Tk)/E(T1). E10&$(, 1&' 3'5:-> O7/$ !(T) 4*0+-06.77' *$,.7 5.@-

%&,0&.->7'@ 1$%&0 2'34-.2%7'/' 3'5:-( O7/$ !’(T), 4' 5$7783 *0%. 4 

7$@5.3 ;7$1.70( T10 0 T20, %''&,.&%&,:?)0. 2'<AA090.7&$3 3'*';'-

%&'@2'%&0 K=0,1 0 K=0,05. J.;:->&$&8 <&0= '4*.5.-.70@ &$26. 4*0,.-

5.78 , &$+-. 4. 

8"'-19*,*. %/+.*,$%; *)": (,)20 )"'%$. $, %/+.*,*"19$2; 

(,<%$" Zwick Z100SN5A 

J$%&(6.70. '+*$;9', &04$ IV 4' DBEF 270-75 7$ 0%48&$&.->7'@ 

3$C07. Zwick Z100N5A 4*',.5.7' 4*0 %2'*'%&0 4.*.3.).70( 4'5-

,067'@ &*$,.*%8 V=250 33/307. I'55.*6$70. ;$5$77'/' :*',7( &.3-

4.*$&:*8 , &.*3'2$3.*. '%:).%&,-(-'%> % &'17'%&>? ± 1 
'
E. I*0 2$6-

5'3 :*',7. &.34.*$&:*8 0%48&8,$-'%> 5 05.7&0178= '+*$;9',. 

#$ *0%. 5–6 4*0,.5.78 4*03.*8 50$/*$33 *$%&(6.70( 0 0= 7$-

1$->78. :1$%&20 7$ /*$709. 07&.*,$-$ *$+'&'%4'%'+7'%&0 5-( *.;078 

3$*20 3 (%3. *0%. 5) 0 4*0 2'37$&7'@ &.34.*$&:*. (%3. *0%. 6). 
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J0%. 5. !0$/*$338 *$%&(6.70( 0 .T :%*.57.778@ 7$1$->78@ :1$%&'2  

4*0 &.34.*$&:*. –30 'E, 3$*2$ 3 

 
!
"

 

 
!
"
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J0%. 6. !0$/*$338 *$%&(6.70( 0 .T :%*.57.778@ 7$1$->78@ :1$%&'2  

4*0 &.34.*$&:*. +25 'E, 3$*2$ 3 

M &$+-. 1–3 4*0,.5.78 '+'+).778. 5$778. 0%48&$70@ *.;078 

&*.= 0%%-.5',$778= 3$*'2 , :%-',0(= B#E 7$ 0%48&$&.->7'@ 3$C07. 

Zwick Z100N5A. #$ *0%. 5, 6 0 , &$+-. 1–3 0%4'->;',$78 %-.5:?)0. 

'+';7$1.70( 4*0,.5.778= ,.-0107: 

  E3'5 – 3'5:-> O7/$ ('4*.5.-(-%( 4:&.3 4'%&*'.70( -07.@7'@ 

*./*.%%00 7$ ;$5$77'3 07&.*,$-. 4' 7$4*(6.70?); 

  W4'-7$( – 4'-7$( *$+'&$ 4' *$%&(6.70? '+*$;9$; 

  Rm – 3$2%03$->7'. 7'307$->7'. 7$4*(6.70.; 

  R-F"#$%  – '&7'%0&.->7'. :5-07.70. 4*0 Rm; 

  x – %*.57.. ;7$1.70. :%*.57(.3'@ ,.-01078; 

  s – %*.57.2,$5*$&017'. '&2-'7.70. :%*.57(.3'@ ,.-01078;  

  2 – 2'<AA090.7& ,$*0$900 :%*.57(.3'@ ,.-01078, %. 

  #$4*(6.70. – 7'307$->7'. 7$4*(6.70. = *$%&(/0,$?)$( 

%0-$, 5.-.77$( 7$ 7$1$->7:? 4-')$5> 4'4.*.17'/' %.1.70( '+*$;9$; 

  #'307$->7'. :5-07.70. – 4.*.3.).70. &*$,.*%8 3$C078, 

5.-.77'. 7$ 7$1$->7:? 4*0,.5.77:? 5-07: '+*$;9$. 

I' *.;:->&$&$3, 4*0,.5.7783 , &$+-. 1–3, 7$ *0%. 7–8 4'%&*'.78 

/*$A020 ;$,0%03'%&.@ '& &.34.*$&:*8 3'5:-( O7/$, 3$2%03$->7'/' 

7'307$->7'/' 7$4*(6.70( 0 4'-7'@ *$+'&8 *$;*:C.70(. 

 
!
"

  
!
"
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F$+-09$ 1 

B+'+).778. %&$&0%&01.%20. 5$778. 0%48&$70@, 3$*2$ 1 

 , 'E E&$&0%&02$ E3'5, MIa Rm, MIa R-Fmax, % W4'-7$(, #·3 

x 682,25 16,26 131,35 1,36 

s 236,89 3,17 38,06 0,58 

–60 

U 34,72 19,47 28,98 42,91 

x 282,41 15,81 203,46 1,61 

s 52,15 3,50 55,74 0,75 

–50 

U 18,47 22,12 27,40 46,30 

x 40,81 16,13 274,15 1,93 

s 11,12 1,82 37,26 0,45 

–40 

U 27,25 11,29 13,59 23,18 

x 13,19 15,76 324,19 2,10 

s 6,26 0,97 19,27 0,25 

–30 

U 47,45 6,13 5,94 12,13 

x 8,21 13,44 311,82 1,77 

s 1,94 1,17 24,68 0,22 

–20 

U 23,68 8,70 7,91 12,46 

x 6,59 11,71 332,59 1,67 

s 1,89 0,36 9,39 0,14 

0 

U 28,60 3,06 2,82 8,26 

x 5,28 9,70 343,83 1,42 

s 0,47 0,32 18,13 0,22 

+25 

U 8,97 3,25 5,27 15,54 

x 4,70 7,77 254,03 0,82 

s 1,02 0,88 27,47 0,17 

+50 

U 21,59 11,39 10,82 20,49 

F$+-09$ 2 

B+'+).778. %&$&0%&01.%20. 5$778. 0%48&$70@, 3$*2$ 2 

 , 'E E&$&0%&02$ !, MIa Fmax, MIa R-Fmax, % W4'-7$(, #·3 

x 672.22 19,24 259,68 2,67 

s 124,98 1,27 22,48 0,39 

–25 

U, % 18,59 6,59 8,66 14,75 

x 336,33 19,39 302,81 2,71 

s 149,86 1,01 13,79 0,19 

–20 

U, % 44,56 5,20 4,55 7,17 

x 29,81 19,41 366,60 2,74 

s 6,25 0,90 11,12 0,29 

–15 

U, % 20,98 4,66 3,03 10,71 

x 15,17 17,88 399,97 2,64 

s 0,84 0,57 13,33 0,16 

–10 

U, % 5,56 3,16 3,33 6,03 
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B2'71$70. &$+-. 2 

 , 'E E&$&0%&02$ !, MIa Fmax, MIa R-Fmax, % W4'-7$(, #·3 

x 12,32 14,46 440,79 2,44 

s 0,92 0,52 14,12 0,12 

0 

U, % 7,47 3,61 3,20 4,86 

x 6,34 7,27 408,72 1,35 

s 0,08 1,07 54,63 0,27 

+25 

U, % 1,23 14,73 13,37 20,17 

x 8,91 3,55 176,48 0,33 

s 0,43 0,24 17,03 0,05 

+50 

U, % 4,81 6,76 9,65 15,55 

 

F$+-09$ 3 

B+'+).778. %&$&0%&01.%20. 5$778. 0%48&$70@, 3$*2$ 3 

 , 'E E&$&0%&02$ E3'5, MIa Rm, MIa R-Fmax, % W4'-7$(, #·3 

x 1308,07 45,19 124,06 3,05 

s 258,63 2,87 16,71 0,59 

–30 

U 19,77 6,34 13,47 19,47 

x 278,34 41,42 174,67 3,15 

s 138,51 4,36 23,59 0,74 

–20 

U 49,76 10,52 13,50 23,54 

x 19,86 40,66 215,53 3,44 

s 2,54 2,14 12,03 0,45 

–15 

U 12,79 5,27 5,58 13,09 

x 14,18 37,92 243,60 3,47 

s 0,64 4,48 27,51 0,80 

–10 

U 4,49 11,82 11,29 22,99 

x 11,37 33,30 289,88 3,42 

s 0,77 3,52 24,35 0,62 

0 

U 6,79 10,58 8,40 18,01 

x 5,93 23,99 440,26 3,79 

s 0,18 1,35 26,21 0,54 

+25 

U 2,98 5,65 5,95 14,19 

x 8,13 16,11 282,94 1,64 

s 0,27 1,94 30,71 0,37 

+50 

U 3,37 12,02 10,85 22,74 
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#     & 

J0%. 7. V$,0%03'%&0 3'5:-( O7/$ (, 50$4$;'7$= 5' 130 LI$ (#) 0 5' 50 LI$ (&))  

'& &.34.*$&:*8 5-( *$;78= 3$*'2 *.;078 

    

#     & 

J0%. 8. V$,0%03'%&0 3$2%03$->78= 7'307$->78= 7$4*(6.70@ (#)  

0 *$+'&8 *$;*:C.70( (&) '& &.34.*$&:*8 5-( *$;78= 3$*'2 *.;078 

B4*.5.-.70. 3'*';'%&'@2'%&0 *.;078 &.34.*$&:*8 4' *.;:->&$-

&$3 '4*.5.-.70( 3'5:-( O7/$ 7$ Zwick Z100SN5A ,84'-7.7' $7$-'-

/017' 4*'9.5:*., *.$-0;',$77'@ 4*0 '+*$+'&2. 5$778= DMA 242C, 

*.;:->&$&8 4*0,.5.78 , &$+-. 4. 

I'-:1.778. *.;:->&$&8 0%48&$70@ '+*$;9', 7$ *$%&(6.70. 5' 

*$;*8,$ 4';,'-(?& %5.-$&> %-.5:?)0. ,8,'58: 
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1. #$0+'-.. 1:,%&,0&.->783 2 &.34.*$&:*. 4$*$3.&*'3 (,-(.&%( 

3'5:-> O7/$. 

2. J.;07$ 3$*20 1 0 4' <&'3: ,05: 0%48&$70@ (,-(.&%( 7$0+'-.. 

4*0/'57'@ 4' 4'2$;$&.-(3 3'*';'%&'@2'%&0 5-( <2%4-:$&$900 , C0*'-

2'3 50$4$;'7. &.34.*$&:* <2%4-:$&$900. 

3. E:).%&,.77' +'-.. 4*'17'@ 0 <7.*/'T32'@ 4*0 *$;*:C.700 

, 07&.*,$-. &.34.*$&:* –20…+50
 '
E) (,-(.&%( *.;07$ 3$*20 3. 

K7$-0; '+'+).778= , &$+-. 4 *.;:->&$&', '9.720 7067.@ /*$70-

98 50$4$;'7$ *$+'&'%4'%'+7'%&0 0%%-.5',$778= *.;07 ,%.30 3.&'5$-

30 4'2$;8,$.&, 1&' 5-( *.;07 3$*'2 2 0 3 '70 %:).%&,.77' '&-01$?&%( 

4' &.34.*$&:*. %&.2-',$70( '& ,.-0107, ;$5$778= , F . I*01078 &$-

2'/' (,-.70( &*.+:?& 5'4'-70&.->7'/' 0%%-.5',$70(. 

F$+-09$ 4  

B+'+).778. *.;:->&$&8 '4*.5.-.70( &.34.*$&:* %&.2-',$70(  

0 3'*';'%&'@2'%&0 

J.;07$ I$*$3.&* '9.720 7067.@ /*$7098 50$4$;'7$ 

*$+'&'%4'%'+7'%&0, 'E L$*2$ 1 L$*2$ 2 L$*2$ 3 

#067(( /*$709$ 50$4$;'7$ *$+'&'%4'%'+7'%&0 4' F –60 –40 –45 

F.34.*$&:*$ %&*:2&:*7'/' %&.2-',$70( (dL,  HI–70) –65(–46) –34(–28) –29(–25) 

F.34.*$&:*$ 3.=$701.%2'/' %&.2-',$70(  

(max tg P, DMA 242 C) 

–61 –19 –18 

F.34.*$&:*$ 3.=$701.%2'/' %&.2-',$70(  

(dL, DMA 242 C) 

–59(–41) –29(–22) –23(–19) 

F.34.*$&:*$  10 ('=0,1; E’; DMA 242 C) –41 –16 –14 

F.34.*$&:*$  20 ('=0,05; E’; DMA 242 C) –50 –19 –15 

F.34.*$&:*$  10 ('=0,1; E; Zwick) –41 –16 –16 

F.34.*$&:*$  20 ('=0,05; E; Zwick) –45 –17 –17 

 

E5.-$778. ,8,'58 7.'+='503' ,'%4*0703$&> % :1.&'3 0;,.%&-

7'@ <2%4.*03.7&$->7'@ 07A'*3$900 ' ,-0(700 *$;-0178= 7.0%%-.5'-

,$778= A$2&'*', 7$ 3'*';'%&'@2'%&> *.;07.  

L'*';'%&'@2'%&> *.;07','/' 0;5.-0( 1$%&' :=:5C$.&%( , 4*'-

9.%%. <2%4-:$&$900 [5]. #$4*03.*, '+*$;',$70. 302*'&*.)07 7$ 4'-

,.*=7'%&0 0;5.-0( 4*0 5-0&.->7'3 %&$*.700 3'6.& ,8;,$&> ./' *$;-

*:C.70. 4*0 '=-$65.700. I',8C.70. '%&$&'17'@ 5.A'*3$900 %6$-

&0( *.;07 , 4*'9.%%. =*$7.70( 0-0 <2%4-:$&$900 0;5.-0@ %706$.& 0= 

3'*';'%&'@2'%&>. F$2, 4'%-. ,85.*620 4*'2-$5'2 0; *.;078 7$ '%7'-

,. +:&$50.770&*0->7'/' 2$:1:2$ (S#") , %6$&'3 %'%&'(700 4*0 

150°E , &.1.70. 120, 720 0 1680 1$%', &.34.*$&:*$ *$;:4-'&7.70( 
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4',8C$.&%( '& –40 5' %''&,.&%&,.77' –25, –15 0 –4°E. M *.;:->&$&. 

%&$*.70( *.;078 7$ '%7',. NIF" (<&0-.74*'40-.750.7',8@ 2$:-

1:2) , %6$&'3 %'%&'(70( 4*0 150°E , &.1.70. 72 0 120 1$%', ;7$1.70. 

 % 4',8C$.&%( % –60 5' –56 0 –38 
'
E %''&,.&%&,.77' [5].  

L'*';'%&'@2'%&> pe;07 3'6.& &$26. %:).%&,.77' 4'70;0&>%( 

0;-;$ 4'&.*0 4-$%&0A02$&'*$ , 4*'9.%%. %&$*.70( 0;5.-0( 4*0 4',8-

C.77'@ &.34.*$&:*., 0;-;$ ,838,$70( 4-$%&0A02$&'*$ 2'7&$2&0*:?-

)030 6052030 0-0 /$;''+*$;7830 %*.5$30, 5'4'-70&.->7'/' %C0,$70( 

*.;07 % %.*7'@ %0%&.3'@ ,:-2$70;$900 %.*','5'*'5'3, 4*0%:&%&,:?-

)03 , 4.*.2$10,$.38= /$;$= 0 6052'%&(=. 

=%51%2>),?%4"/0%; /+%/20 

1. K5$3', K.K., F'2$*., K.#., B%'207 M.L. B9.72$ 7067.@ &.3-

4.*$&:*7'@ /*$7098 <2%4-:$&$900 /.*3'<-.3.7&$ <-.2&*'0;'-0*:?-

).@ ,%&$,20 &*:+'4*','5$ // M810%-0&.->7$( 3.=$702$: %+. 7$:1. &*. – 

I.*3>: H;5-,' I.*3. /'%. &.=7. :7-&$, 2008. – W 7. – E. 3–10. 

2. S$*&.7., D.L. E&*:2&:*$ 0 *.-$2%$90'778. %,'@%&,$ <-$%&'-

3.*', – L.: X030(, 1979. – 288 %. 

3. S:=07$ L.Y. F.=701.%2$( A0;02$ <-$%&'3.*', – L.: X030(, 

1984. – 224 %. 

4. V:., O.E. J$;*:C.70. <-$%&'3.*', , :%-',0(=, =$*$2&.*78= 

5-( <2%4-:$&$900. – L.: X030(, 1980. – 288 %. 

5. L$=-0% Y.K., Y.5?207 !.Z. F.*307'-'/01.%20@ %4*$,'1702 

4' *.;07.. – L.: X030(, 1989. – 400 %. 

 

I'-:1.7' 5.10.2010 

 


