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 !" 69.07 

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

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

5(&0!"$&1!1 

12342-"34!  - "51234 46- 34786487"9: 

62"34786;-< 

6)$$#+1"!(. 2"!&#57!$10) $1"5%15"(.3 %+($1"5%*&' 2+ $")0(!(&8 $ 1")/&*&+((.#& 

%+($1"5%*&9#&, +$+:!((+$1& &3 5$1"+'$10) & 0+;#+<(+$1& 2"&#!(!(&9. 

6=&>0*?0 )=(*,: $1"5%15"(.! 2,&1., $1)1&4!$%& (!+2"!/!,&#)9 $&$1!#). 

 

#$%&'$&%()* +,-$) – .$/ +%/0$%1(0$2*(()* 0$*%3(*2)* '/(0$-

%&'4--, 05/6()* +/ 02/*7& 0$%/*(-8 0 '%-0$1,,-9*0'-7- %*:*$'17- 

7*$1,,1. #$%&'$&%1 0/0$/-$ -; 7(/</'%1$(/ +/2$/%=8>-50= +%/0$%1(-

0$2*(()5 .,*7*($/2 2 ?/%7* +-%17-6). 

@%/0$%1(0$2*(()* 0-0$*7) %*<&,=%(/A 0$%&'$&%) /0(/21() (1 

+%-(4-+* 7(/</02=;(/0$-. B$/ /+%*6*,=*$ 4*,)A %=6 -5 +%*-7&>*0$2 

+/ 0%12(*(-8 0 $%16-4-/(()7- '/(0$%&'4-=7-, 0'/7+/(/21(()7- -; 

0$%/+-,C()5 - +/60$%/+-,C()5 ?*%7, +%/</(/2. 

#$%&'$&%(1= '/(0$%&'4-= =2,=*$0= 7(/</'%1$(/ 0$1$-9*0'- (*/+-

%*6*,-7/A 0-0$*7/A. @%- +/2%*36*(-- /6(/</ -,- (*0'/,C'-5 .,*7*(-

$/2 2 (*A +%/-05/6-$ +*%*%10+%*6*,*(-* &0-,-A, 9$/ /D*0+*9-21*$ 

D/,C:&8 (16*3(/0$C '/(0$%&'4--. "%/7* $/</, 0$%&'$&%) /D,1618$ 

71,/A 9&20$2-$*,C(/0$C8 ' D/,C:-7 0/0%*6/$/9*(()7 (1<%&;'17, 

D/,C:*A 3*0$'/0$C8 +/ 0%12(*(-8 0 +/'%)$-=7- -; ?*%7, 9$/ +/;2/,=-

*$ &7*(C:-$C 0$%/-$*,C(&8 2)0/$& 0$%&'$&%(/A +,-$) 2 621 - D/,** 

%1;1, 1 $1'3* &7*(C:-$C /DE*7 ;61(-= - .'0+,&1$14-/(()* %105/6) [1]. 

F1,-9-* 910$/A 0*$'- &;,/2 2 &%/2(* +/=0/2 0$%&'$&%(/A +,-$) 

&+%/>1*$ '%*+,*(-* '/(0$%&'4-- +/62*0(/</ +/$/,'1. G $/ 3* 2%*7= 

910$/* %10+/,/3*(-* (1',/(()5 .,*7*($/2 ;1$%&6(=*$ %1;7*>*(-* 

'/77&(-'14-A, 2/;6&5/2/6/2 - 6%&<-5 -(3*(*%()5 0-0$*7, '/$/%)* 

/D)9(/ %10+/,1<18$ 2 7*3?*%7*((/7 +%/0$%1(0$2*. 

H(/<//D%1;-* %-0&('/2 '%-0$1,,-9*0'/A 0$%&'$&%) +%-61*$ 

'/(0$%&'4-- 1%5-$*'$&%(&8 2)%1;-$*,C(/0$C, (/, ' 0/31,*(-8, 2 +/-

7*>*(-=5 '-(/$*1$%/2 '/(0$%&'4-= ,-:C &5&6:1*$ 1'&0$-9*0'-* 

02/A0$21 ;1,/2, +/.$/7& (*/D5/6-7/ &0$%/A0$2/ +/62*0()5 1'&0$-9*-

0'-5 +/$/,'/2. "%/7* $/</, 6,= ;2&'/-;/,=4-- '-(/;1,/2 0$*() -; +*-



 

 100 

(/D,/'/2, /D:-$)* ;2&'/-;/,=4-*A, 6/,3() +/65/6-$C ' +%/?-,-%/-

21((/7& ,-0$& +/'%)$-= 2+,/$(&8, 9$/ ;1$%&6(-$*,C(/ /0&>*0$2-$C 

-;-;1 D/,C:/</ 9-0,1 .,*7*($/2 0$%&'$&%). 

#$%&'$&%()* +,-$) 0 :1</7 =9*A'- 2, 3, 4 7 +/;2/,=8$ -;D*31$C 

+%-7*(*(-= +%/</(/2, '%*+,*(-* (10$-,1 7/3*$ /0&>*0$2,=$C0= (*+/-

0%*60$2*((/ ' 2*%5(*7& +/=0&. @%- .$/7 (10$-, 2',891*$0= 2 %1D/$& 

'/(0$%&'4--, &7*(C:1*$ %109*$()* 6,-() .,*7*($/2 2*%5(*</ +/=01 

-; +,/0'/0$-. @%- &;,/2/A +*%*619* (1<%&;'- .,*7*($) 0$%&'$&%) %1-

D/$18$ (1 %10$=3*(-*-031$-*. I6(1'/ +%- '%*+,*(-- (10$-,1 +/ 20*A 

6,-(* 2*%5(*</ +/=01 *</ .,*7*($) %1D/$18$ (1 031$-* 0 -;<-D/7.  

!,= 0/;61(-= &',/(1 '%/2,- '/(0$%&'4-8 +/'%)$-= (*/D5/6-7/ 

%1;7*0$-$C +/6 &<,/7. @%- .$/7 .,*7*($) 0$%&'$&%), 2)+/,(*(()* -; 

&</,'/2 -,- 62&$12%/2, D&6&$ -0+)$)21$C '/0/A -;<-D. J14-/(1,C(/ 

6,= +%/0$%1(0$2*(()5 '/(0$%&'4-A +%-7*(=$C %12(/&0$/A9-2)* '%&<-

,)* -,- '216%1$()* $%&D91$)* $/('/0$*(()* 0*9*(-=, 71001 '/(0$-

%&'4-- 2 .$/7 0,&91* 7*(C:* 7100) 0$%&'$&% -; +%/'1$()5 +%/?-,*A. 

 ;,) 0/+%=3*(-= '/(0$%&'4-A -; $%&D &0,/3(=8$0=. 

#$%&'$&%()* '/(0$%&'4-- 0$1%18$0= 2)+/,(-$C $1'-7 /D%1;/7, 

9$/D) =9*A'- D),- +%12-,C(/A ?/%7), 1 0/0$12,=8>-* -5 .,*7*($) 

+%*-7&>*0$2*((/ %12(/A 6,-(). G/-+*%2)5, .$-7 /D*0+*9-21*$0= 

+%/0$/$1 -;</$/2,*(-=. G/-2$/%)5, ;(19-$*,C(/ &+%/>1*$0= 7/($13 

- +/2):1*$0= *</ '19*0$2/ '1' +%- 6/0$12'* .,*7*($/2 (1 0$%/A+,/-

>16'& %/00)+C8, $1' - +%- 6/0$12'* &'%&+(*(()5 D,/'/2-'%-0$1,,/2, 

-;</$/2,*(()5 (1 ;12/6*. 

J1007/$%-7 0$%&'$&%(&8 +,-$& 0 %1;7*%17- 2 +,1(* 32×24 7 D*; 

&0$%/A0$21 +%/7*3&$/9()5 /+/% 2 $/%</2/-%1;2,*'1$*,C(/7 '/7+,*'-

0* 6,= +/'%)$-= '-(/;1,1. #$%&'$&%(1= +,-$1 +/,(/0$C8 -0+/,C;&*$ 

02/8 (*0&>&8 0+/0/D(/0$C +%- +*%*'%)$-- '216%1$(/</ +%/0$%1(0$-

21. @%- /$(/:*(-- 0$/%/( 1:0,8 '/(0$%&'4-= (19-(1*$ %1D/$1$C &3* 

$/,C'/ 2 /6(/7 (1+%12,*(--, %1;,-9-* &0-,-A 2 .,*7*($15 26/,C - +/-

+*%*' +%/,*$1 6/0$-<1*$ 2,25 %1;1 [2]. @%- %1;7*%15 0$%&'$&%()5 +,-$ 

32×24 7 -,- 24×16 7 /$(/:*(-* 0$/%/( 0/0$12,=*$ 1:0,75 - 1:0,67 0/-

/$2*$0$2*((/, +%- .$/7 (1D,861*$0= *>* D/,** (*%12(/7*%(/* %10+%*-

6*,*(-* &0-,-A 2 62&5 2;1-7(/ +*%+*(6-'&,=%()5 (1+%12,*(-=5. 

ID*0+*9-$C +%/0$%1(0$2*((&8 %1D/$& 0$%&'$&%) 7/3(/ +%- -0-

+/,C;/21(-- (* /%$/</(1,C()5 =9**', 1, (1+%-7*%, $%*&</,C()5. 

F/ +%- .$/7 '/(0$%&'4-= &;,/2 ;(19-$*,C(/ &0,/3(=*$0=, $1' '1' 

2 /6(/7 &;,* 05/6-$0= &3* 8 .,*7*($/2. IDE*6-(-$C %1D/$& .,*7*($/2 
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2 0$%&'$&%* 0 /%$/</(1,C(/A =9*A'/A 7/3(/ +/2/%/$/7 +/=0(/A 0*$'- 

(1 45° /$(/0-$*,C(/ '/($&%1 +,-$). K*7 (* 7*(** - /%$/</(1,C()*, 

- 6-1</(1,C()* 0-0$*7) (* 2/0+%-(-718$ '%&$=>-5 7/7*($/2, +/-

.$/7& '/(0$%&'4-= +/,&91*$0= D/,** 7*$1,,/*7'/A +/ 0%12(*(-8 0/ 

0$%&'$&%17- 0 $%*&</,C()7- =9*A'17-. 

@%- 0%12(*(-- 0$%&'$&% 0 =9*A'17- 4×3, 2×3, 2×2 7 +%*-7&>*0$-

2/7 /D,1618$ '/(0$%&'4-- 0 =9*A'17- +%12-,C(/A ?/%7) 2×2 7, $1' 

'1' %1D/$18$ /6-(1'/2/ 2 (1+%12,*(-- 26/,C - +/+*%*' +%/,*$1. F/ 

9*7 7*(C:* =9*A'1, $*7 0,/3(** +%/+&0$-$C 9*%*; '/(0$%&'4-8 -(3*-

(*%()* '/77&(-'14--. 

G 0$%&'$&%(/A '/(0$%&'4-- %1;7*%17- 32×24 7 +%/2/6-,0= 1(1-

,-; %10+/,/3*(-= /+/% +/ '/($&%& D,/'1 (0 &9*$/7 0*$'- /0*A (-3(*A 

910$- ;61(-= 8 7) +/ (*0'/,C'-7 21%-1($17: 

– %1;7*>*(-* /+/% +/ 9*$)%*7 &<,17, %1;7*%) =9**' 4×3 7 (%-0. 1,  ),  

2×3 7 (%-0. 1, !), 2×2 7 (%-0. 1, ");  

 
  ! 

 
" 

J-0. 1. J1;7*>*(-* /+/% +/ 9*$)%*7 &<,17 



 

 102 

– %1;7*>*(-* /+/% +/ 6,-(()7 0$/%/(17 '/($&%1 0 :1</7 8 7, 

%1;7*%) =9**' 4×3 7 (%-0. 2,  ), 2×3 7 (%-0. 2, !);  
 

 
  !  

J-0. 2. J1;7*>*(-* /+/% +/ 6,-(()7 0$/%/(17 '/($&%1 

 

 
J-0. 3. J1;7*>*(-* /+/% +/ +*%-7*$%& 

 

– %1;7*>*(-* /+/% +/ +*%-7*$%& 0 :1</7 8 7 - '/(0/,=7- +/ &<-

,17 0$%&'$&%), %1;7*%) =9**' 2×2 7 (%-0. 3). 

L00,*6/21(-=  +/'1;1,-, 9$/ +%- /+-%1(-- 0$%&'$&%(/</ D,/'1 

+/ &<,17 (1 9*$)%* /+/%) +/ 0%12(*(-8 0 /+-%1(-*7 +/ '/($&%& &2*,--

9-218$0=: 2 621 %1;1 %105/6 7*$1,,1, 2 $%- %1;1 +%/<-D 2 0*%*6-(* +%/,*$1. 

I+$-71,C(1= 2)0/$1 '/(0$%&'4-- +%- /+-%1(-- (1 9*$)%* /+/%) /+%*6*-

,=*$0= -; &0,/2-= 6*?/%71$-2(/0$- - 0/0$12,=*$ /$ 1/12 6/ 1/18 /$ +%/,*-

$1. I+$-71,C()A &</, (1',/(1 %10'/01 ' +,/0'/0$- +/=0/2 45–60° [3]. 

L05/6= -; .$-5 $%*D/21(-A - $/</, 9$/ .,*7*($) 0$%&'$&%) 

6/,3() D)$C +%*-7&>*0$2*((/ %12(/A 6,-(), %1007/$%-7 0,*6&8>-* 

21%-1($) 0$%&'$&% +/ $-+& MFLL#" -; +%/'1$()5 +%/?-,*A: 
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– %1;7*%) =9**' 4×3 7, 6,-(1 %10'/01 N3 7, 2)0/$1 '/(0$%&'4-- 

1,7 7 (%-0. 4); 

   
J-0. 4. G1%-1($ 1 (4×3 7) J-0. 5. G1%-1($ 2 (3×2 7) 

 

– %1;7*%) =9**' 3×2 7, 6,-(1 %10'/01 N2 7, 2)0/$1 '/(0$%&'4-- 

0,9 7 (%-0. 5); 

 
J-0. 6. G1%-1($ 3 (2×2 7) 
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– %1;7*%) =9**' 2×2 7, 6,-(1 %10'/01 N2 7, 2)0/$1 '/(0$%&'4-- 

1,4 7 (%-0. 6). 

I+%*6*,*((&8 $%&6(/0$C +%-7*(*(-= +,-$ 0 %*<&,=%(/A 0$%&'-

$&%/A 2 $/%</2/-%1;2,*'1$*,C(/7 '/7+,*'0* 6,= +/'%)$-= '-(/;1,1 

+%*60$12,=*$ 0D-$)A :1< 0*$'- /0*A - (1,-9-* $*7+*%1$&%()5 :2/2, 

1 $1'3* 2)5/6) 2*($-,=4-/(()5 :15$ - /D/%&6/21(-= (1 '%/2,8; $.*. 

6,= :*0$- +*%*'%)21*7)5 &910$'/2 %1;7*%17- 32×24 7 (* D&6*$ (- 

/6(/A +/2$/%=8>*A0= '/(0$%&'4--. O/,C:/* '/,-9*0$2/ 6/D/%()5 

.,*7*($/2 ;(19-$*,C(/ &2*,-9-$ $%&6/*7'/0$C - 2%*7= 7/($131 

0$%&'$&%()5 +,-$. 

@%/2*6*(()A 1(1,-; %1;,-9()5 2-6/2 0$%&'$&% - -5 /+-%1(-A 

0 &9*$/7 $*5(/,/<-9*0'-5 $%*D/21(-A ;61(-= $/%</2/-%1;2,*'1$*-

,C(/</ '/7+,*'01 +/'1;1,, 9$/ (1-D/,** %14-/(1,C()7 =2,=*$0= 

0$%&'$&%(1= +,-$1 %1;7*%17- 32×24 7 0 =9*A'17- 3×4 7, 2)0/$/A 1,7 7 

- +/0$1(/2'/A /+/% +/ 6,-(()7 0$/%/(17 '/($&%1 0 :1</7 8 7 

(07. %-0. 2,   - %-0. 4). 

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

1. H*$1,,-9*0'-* '/(0$%&'4--: &9*D(-' 6,= 2&;/2 / +/6 %*6. 

P.L. "&6-:-(1. – H.: Q'16*7-=, 2007. – 688 0. 

2. K%&>*2 Q.R. @%/0$%1(0$2*(()* 7*$1,,-9*0'-* '/(0$%&'4--: 

&9*D. +/0/D-* 6,= 2&;/2. – H.: #$%/A-;61$, 1983. – 215 0. 

3. S1AD-:*('/ G.". H*$1,,-9*0'-* '/(0$%&'4--: &9*D. +/0/D-* 

6,= 2&;/2. – H.: #$%/A-;61$, 1984. – 336 0. 

 

@/,&9*(/ 15.09.2011 


