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B8BC;L=K9 ;8AB ?> �"%& 2.304-81 ($8AC=>: 2) 
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$8AC=>: 2 "1@075F 2K?>;=5=8O B8BC;L=>3> ;8AB0 

�A5 =04?8A8 =0 G5@B560E 4>;6=K 1KBL G5B:8<8 8 2K?>;=5=K G5@- 

B56=K< H@8DB>< 2 A>>B25BAB288 A �"%& 2.304-81.%B0=40@B CAB0=02;8205B 
G5@B56=K5 H@8DBK 4;O =04?8A59, :>B>@K5 =0=>AOBAO =0 G5@B568 8 4@C385 
:>=AB@C:B>@A:85 4>:C<5=BK 2A5E >B@0A;59 ?@><KH;5==>AB8 A;54CNI8E 
@07<5@>2: 1,8; 2,5; 3,5; 5; 7; 10; 14; 20; 28; 40. 

$07<5@K H@8DB>2 >?@545;ONBAO 2KA>B>9 h ?@>?8A=KE (703;02=KE) 
1C:2 2 <8;;8<5B@0E ($8AC=>: 3) 
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$8AC=>: 3$07<5@K H@8DB>2 

-B0 2KA>B0 87<5@O5BAO ?> =0?@02;5=8N ?5@?5=48:C;O@=><C : >A=>- 

20=8N AB@>:8. �;O >1;53G5=8O ?>=8<0=8O 8 ?>AB@>5=8O :>=AB@C:F88 

H@8DB0 AB0=40@B>< ?@54CA<>B@5=0 A5B:0, >1@07>20==0O 2A?><>30B5;L=K<8 

;8=8O<8, 2 :>B>@K5 2?8AK20NBAO 1C:2K. ,03 2A?><>30B5;L=KE ;8=89 

A5B:8 >?@545;O5BAO 2 7028A8<>AB8 >B B>;I8=K ;8=89 H@8DB0 d. ($8AC=>: 
4) 

 

 

 

 

 

 

 

$8AC=>: 4,03 2A?><>30B5;L=KE ;8=89 

'AB0=02;820NBAO A;54CNI85 B8?K H@8DB0: 
 B8? � A =0:;>=>< >:>;> 75° {d= 1/14 h); 

 B8? � 157 =0:;>=0 (d= 1/14h) 

 B8? � A =0:;>=>< >:>;> 75° (d = 1/10 h); 

 B8? � 157 =0:;>=0 (d= 1/10 h). 

,@8DB B8?0 � A =0:;>=>< 2 CG51=>9 ?@0:B8:5 O2;O5BAO 1>;55 ?@54- 
?>GB8B5;L=K<. !0 @8AC=:5 5 ?>:070=> 2?8AK20=85 1C:2 H@8DB0 B8?0 � 8 � 

A =0:;>=>< 2 A5B:C. 
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$8AC=>: 5�?8AK20=85 1C:2 H@8DB0 B8?0 � 8 � A =0:;>=>< 2 A5B:C 
 

 
!0 2B>@>< ;8AB5 D>@<0B0 �4, B0:65 >D>@<;O5<>< 2=5H=59 @0<:>9, 

?@>2>48<>9 A?;>H=K<8 B>;ABK<8 ;8=8O<8 (@8A. 2) G5@B8< >A=>2=CN 

=04?8AL (@8A. 6). 
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$8AC=>: 6- $0<:0 >A=>2=>9 =04?8A8 
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(>@<0, @07<5@K 8 ?>@O4>: 70?>;=5=8O >A=>2=KE =04?8A59 >?@545- 
;5=K �"%& 2.104-68. 

 

$8AC=>: 7- "A=>2=0O =04?8AL 

� 3@0D0E >A=>2=>9 =04?8A8 8 4>?>;=8B5;L=KE 3@0D0E (=><5@0 3@0D 

=0 D>@<0E ?>:070=K 2 A:>1:0E) C:07K20NB: 
2 3@0D5 1 – =08<5=>20=85 8745;8O (2 A>>B25BAB288 A B@51>20=8O- 

<8 �"%& 2.109-73), 0 B0:65 =08<5=>20=85 4>:C<5=B0, 5A;8 MB><C 4>:C<5=- 

BC ?@8A2>5= :>4. �;O 8745;89 =0@>4=>E>7O9AB25==>3> =07=0G5=8O 4>?CA:0- 
5BAO =5 C:07K20BL =08<5=>20=85 4>:C<5=B0, 5A;8 53> :>4 >?@545;5= �"%& 

2.102-68, �"%& 2.601-95, �"%& 2.602-95, �"%& 2.701-84; 

2 3@0D5 2 – >1>7=0G5=85 4>:C<5=B0; 
2 3@0D5 3 – >1>7=0G5=85 <0B5@80;0 45B0;8 (3@0DC 70?>;=ONB B>;L:> 

=0 G5@B560E 45B0;59); 
2 3@0D5 4 – ;8B5@C, ?@8A2>5==CN 40==><C 4>:C<5=BC (3@0DC 70?>;- 

=ONB ?>A;54>20B5;L=>, =0G8=0O A :@09=59 ;52>9 :;5B:8). 
�>?CA:05BAO 2 @01>G59 :>=AB@C:B>@A:>9 4>:C<5=B0F88 ;8B5@C ?@>- 

AB02;OBL B>;L:> 2 A?5F8D8:0F8OE 8 B5E=8G5A:8E CA;>28OE. 
�;O 8745;89, @07@010BK205<KE ?> 70:07C  8=8AB5@AB20 >1>@>=K, 

?5@5G5=L :>=AB@C:B>@A:8E 4>:C<5=B>2, =0 :>B>@KE 4>;6=0 >1O70B5;L=> 
?@>AB02;OBLAO ;8B5@0, A>3;0AC5BAO A 70:07G8:>< (?@54AB028B5;5< 70:07G8- 

:0); 
2 3@0D5 5 – <0AAC 8745;8O ?> �"%& 2.109-73; 

2 3@0D5 6 – <0AHB01 (?@>AB02;O5BAO 2 A>>B25BAB288 A �"%& 2.302- 

68 8 �"%& 2.109-73); 

2 3@0D5 7 – ?>@O4:>2K9 =><5@ ;8AB0 (=0 4>:C<5=B0E, A>AB>OI8E 87 
>4=>3> ;8AB0, 3@0DC =5 70?>;=ONB); 

2 3@0D5 8 – >1I55 :>;8G5AB2> ;8AB>2 4>:C<5=B0 (3@0DC 70?>;=ONB 
B>;L:> =0 ?5@2>< ;8AB5); 
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2 3@0D5 9 – =08<5=>20=85 8;8 @07;8G8B5;L=K9 8=45:A ?@54?@8OB8O, 
2K?CA:0NI53> 4>:C<5=B (3@0DC =5 70?>;=ONB, 5A;8 @07;8G8B5;L=K9 8=- 

45:A A>45@68BAO 2 >1>7=0G5=88 4>:C<5=B0); 
2 3@0D5 10 – E0@0:B5@ @01>BK, 2K?>;=O5<>9 ;8F><, ?>4?8AK20NI8< 

4>:C<5=B, 2 A>>B25BAB288 A D>@<0<8 1 8 2. %2>1>4=CN AB@>:C 70?>;=ONB 
?> CA<>B@5=8N @07@01>BG8:0, =0?@8<5@: «!0G0;L=8: >B45;0», «!0G0;L=8: 
;01>@0B>@88», «$0AAG8B0;»; 

2 3@0D5 11 – D0<8;88 ;8F, ?>4?8A02H8E 4>:C<5=B; 
2 3@0D5 12 – ?>4?8A8 ;8F, D0<8;88 :>B>@KE C:070=K 2 3@0D5 11. 
#@8 >BACBAB288 B8BC;L=>3> ;8AB0 4>?CA:05BAO ?>4?8AL ;8F0, CB25@- 

482H53> 4>:C<5=B, @07<5I0BL =0 A2>1>4=>< ?>;5 ?5@2>3> 8;8 703;02=>3> 
;8AB0 4>:C<5=B0 2 ?>@O4:5, CAB0=>2;5==>< 4;O B8BC;L=KE ;8AB>2 ?> �"%& 

2.105-95. 

2 3@0D5 13 – 40BC ?>4?8A0=8O 4>:C<5=B0. 
!0 2B>@>< ;8AB5 2K?>;=ONBAO C?@06=5=85 1 – =0=>AOBAO ;8=88 G5@- 

B560 ?> �"%& 2.303-68 8 C?@06=5=85 2 – =0=>AOBAO H@8DBK G5@B56=K5 ?> 
�"%& 2.304-81. #@8<5@ 2K?>;=5=8O ?>:070= =0 @8AC=:5 8. 
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$8AC=>: 8 #@8<5@ 2K?>;=5=8O C?@06=5=89. 
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�D4>F<K9E>B9 ;4ASF<9. ВOK9DK<64A<9 >BAFGDB6 
F9IA<K9E><I 89F4?9= 

Ц9?P: �0:@5?8BL ?@0:B8G5A:85 =02K:8 35><5B@8G5A:>3> G5@G5=8O: 
45;5=85 >:@C6=>AB8 =0 @02=K5 G0AB8, ?>AB@>5=85 ;8=89 A>?@O65=8O 

�D4F><9 F9BD9F<ч9E><9 E6989A<я: 
�9B@9FD<ч9E><9 CBEFDB9A<я 6 ч9DF9:4I 
!BCDя:9A<9@ =07K205BAO ?;02=K9 ?5@5E>4 >B >4=>9 ;8=88 : 

4@C3>9, 2K?>;=5==K9 ?@8 ?><>I8 ?@><56CB>G=>9 ;8=88. "A=>2=K< 
A2>9AB2>< A>?@O30NI8EAO ;8=89 O2;O5BAO =0;8G85 >1I59 :0A0B5;L=>9 2 
B>G:5 A>- ?@O65=8O, :>B>@0O ?5@?5=48:C;O@=0 @048CAC >:@C6=>AB8 2 MB>9 

B>G:5 (@8A. 9, 4, 5, 6). 
�0A0=85 =07K205BAO 2=5H=8<, 5A;8 F5=B@K >:@C6=>AB59 O1 8 O2 ;5- 

60B ?> @07=K5 AB>@>=K >B :0A0B5;L=>9 t (@8A. 9, 5) 8 2=CB@5==8<, 5A;8 F5=- 

B@K =0E>4OBAO ?> >4=C AB>@>=C >B >1I59 :0A0B5;L=>9 (@8A. 9, 6). 
�;O ?>AB@>5=8O A>?@O65=89 =5>1E>48<> >?@545;8BL F5=B@ A>?@O65- 

=8O� 8 B>G:8 A>?@O65=8O А 8 В (@8A. 9, 7). 
&9AFDB@ EBCDя:9A<я =07K205BAO B>G:0 ?5@5A5G5=8O 35><5B@8G5- 

A:8E <5AB B>G5:, C40;5==KE =0 @0AAB>O=88 @048CA0 A>?@O65=8O >B A>?@O- 
305<KE ;8=89. 

&>G:8 A>?@O65=8O >?@545;ONBAO ;81> 2 ?5@5A5G5=88 ;8=89, A>548- 

=ONI8E F5=B@K 7040==>9 >:@C6=>AB8 8 A>?@O30NI59 4C38 (B>G:0А; @8A. 9, 
7), ;81> 2 ?5@5A5G5=88 ?5@?5=48:C;O@0, >?CI5==>3> 87 F5=B@0 A>?@O65=8O 
� =0 A>?@O305<CN ?@O<CN (B>G:0 В; @8A. 9, 7). 

 

 
$8AC=>:9 #@8<5@K A>?@O65=89 

�BEFDB9A<9 >4E4F9?PAOI 

4) 5) 

6) 
7) 
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#>AB@>5=85 :0A0B5;L=KE : >:@C6=>ABO< >A=>20=> =0 B><, GB> :0A0- 
B5;L=0O ?5@?5=48:C;O@=0 : @048CAC, ?@>2545==><C 2 B>G:C :0A0=8O. 

#@8<5@K ?>AB@>5=8O :0A0B5;L=KE : >:@C6=>ABO< ?@82545=K 2 B01- 
;8F5 2. 

&01;8F0 2 

�BDS8B> CBEFDB9A<S >4E4F9?PAOI > B>DG:ABEFS@ 
 

"D95G9F- 

ES CB- 

EFDB<FP 

 
�BEFDB9A<S 

 
�BSEA9A<S 

�0A0- 
B5;L=CN 

87 B>G- 
:8�: >:- 
@C6=>- 
AB8 A 
F5=B@>< 

2 B>G:5 � 

 &>G:8 :0A0=8OА 8 � =0- 
E>4OBAO 2 ?5@5A5G5=88 
2A?><>30B5;L=>9 >:- 
@C6=>AB8 @048CA0 
К� 

2 
A 40==>9 >:@C6- 

=>ABLN. 
�А 8 �� – :0A0B5;L=K5 

�=5H- 

 

�1  8 �1N – :0A0B5;L- 
=NN :0- =K5 87 B>G:8 �1 : 2A?>- 
A0B5;L- <>30B5;L=>9 >:@C6=>- 
=CN : AB8 @048CA0 R2–R1 (A<. 
42C< >:- ?@54K4CI89 ?@8<5@). 
@C6=>- &>G:8 :0A0=8O� 8 D ?>- 
ABO< A ;CG0NBAO ?@8 ?5@5A5G5- 
F5=B@0<8 =88 @048CA>2 �2  8 

2 B>G:0E �2N A >:@C6=>ABLN @0- 
�1 8 �2 48CA0 R2. &>G:8 :0A0=8- 

OА 8 ! ?>;C G0NBAO ?@8 
 ?5@5A5G5=88 @048CA>2 
 �1А 8 �1!, ?@>2545=- 
 =KE ?0@0;;5;L=> �2� 8 
 �2D. А� 8 CD – 2=5H- 
 =85 :0A0B5;L=K5 
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#@>4>;65=85 B01;. 1 
"D95G9F- 

ES CB- 

EFDB<FP 

 

�BEFDB9A<S 

 

�BSEA9A<S 

�=CB@5=- 

=NN :0- 
A0B5;L- 
=CN : 
42C< >:- 
@C6=>- 
ABO< A 
F5=B@0<8 

2 B>G:0E 
�1 8 �2 

 
 

 

&>G:8 :0A0=8OА, �, !, 

D =0E>4OBAO 0=0;>38G- 
=> ?@54K4CI5<C A?>- 
A>1C A B>9 @07=8F59, 
GB> 2A?><>30B5;L=0O 
>:@C6=>ABL ?@>2>48BAO 
AC<<>9 @048CA>2 R2+R1 

А� 8 !� – 2=CB@5==85 
:0A0B5;L=K5 

 

�BEFDB9A<9 EBCDя:9A<= 

!57028A8<> >B D>@<K A>?@O305<KE ;8=89 (?@O<KE 8;8 :@82KE) 70- 
40G8 =0 A>?@O65=85 @5H0NBAO ?> A;54CNI5<C ?;0=C: 

1) =0E>4OB F5=B@ A>?@O65=8O; 
2) >?@545;ONB B>G:8 A>?@O65=8O; 
3) ?@>2>4OB 4C3C <564C B>G:0<8 A>?@O65=8O. 
#@8<5@K ?>AB@>5=8O A>?@O65=89 4C3>9 7040==>3> @048CA0 ?@82545- 

=K 2 B01;8F5 2. 
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&01;8F0 3 

�BDS8B> CBEFDB9A<S EBCDS:9A<= 
 

�4AB �BEFDB9A<S �BSEA9A<S 

�25 ?5@5- 
A5:0N- 

I85AO 
?@O<K5 

 

*5=B@ A>?@O65=8O� =0E>- 
48BAO 2 B>G:5 ?5@5A5G5=8O 
2A?><>30B5;L=KE ?@O<KE, 
>BAB>OI8E >B 7040==KE 
?@O<KE m, n =0 @0AAB>O=88 
R. &>G:8 A>?@O65=8OА 8 � 

5ABL >A=>20=8O ?5@?5=48- 

:C;O@>2, >?CI5==KE 87 
F5=B@0 � =0 7040==K5 ?@O- 
<K5. 

#@O<0O L 

 

*5=B@ A>?@O65=8O� =0E>- 
8 >:@C6- 48BAO 2 B>G:5 ?5@5A5G5=8O 
=>ABL 2A?><>30B5;L=>9 ?@O<>9 
a@048CA0 m, >BAB>OI59 >B 7040==>9 
R1A F5=- ?@O<>9 l =0 @0AAB>O=88 R 8 
B@>< 2 2A?><>30B5;L=>9 4C38 n 

B>G:5 �1 @048CA0 R1+R A F5=B@>< 2 
 B>G:5 �1 2 A;CG05 2=5H=53> 
 A>?@O65=8O 8;8 2A?><>30- 
 B5;L=>9 4C38 @048CA0 R1-R 
 2 A;CG05 2=CB@5==53> A>- 
 ?@O65=8O. &>G:0 A>?@O65- 
 =8OА 5ABL >A=>20=85 ?5@- 
 ?5=48:C;O@0, >?CI5==>3> 
 87 F5=B@0 � =0 ?@O<CN L. 
 &>G:0 A>?@O65=8O� >?@5- 
 45;O5BAO 2 B>G:5 ?5@5A5G5- 
 =8O ;8=88, A>548=O5<>9 
 F5=B@K ��1 A 40==>9 >:- 
 @C6=>ABLN 
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#@>4>;65=85 B01;. 3 
�4AB �BEFDB9A<S �BSEA9A<S 

�25 >:- 
@C6=>AB8 

@048CA>2 
R1 < R2c 

F5=B@0<8 

2 B>G:0E 
�1 8 �2 

 
 

 

 

 

 

 

 
 

 

*5=B@ A>?@O65=8O� =0E>- 
48BAO 2 B>G:5 ?5@5A5G5=8O 
2A?><>30B5;L=KE 4C3 >:- 
@C6=>AB59 (?>;>65=85 F5=- 

B@>2 MB8E 4C3 8 25;8G8=K 8E 
@048CA>2 A<. 87 G5@B5659). 
&>G:8 A>?@O65=8OА 8 � >?- 

@545;ONBAO 2 B>G:0E ?5@5- 
A5G5=8O 7040==KE >:@C6=>- 
AB59 A ?@O<K<8, A>548=ON- 

I8<8 F5=B@K, A>>B25BAB- 
25==> ��1 8 ��2 
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#@>4>;65=85 B01;. 3 
�4AB �BEFDB9A<S �BSEA9A<S 

 
 

 

 

 

�BEFDB9A<9 G>?BA4 < >BAGEABEF< 

#>?BA –MB> 25;8G8=0, E0@0:B5@87CNI0O =0:;>= >4=>9 ;8=88 ?> >B- 
=>H5=8N : 4@C3>9. 

':;>= i ?@O<>9 А! >B=>A8B5;L=> ?@O<>9 АВ (@8A. 10, 4) >?@545;O5B- 
AO :0: >B=>H5=85 ?@>B82>;560I53> :0B5B0 В!: ?@8;560I5<C АВ 8 2K@0- 
605BAO D>@<C;>9: 

 

i 
 h 


l 

BC 
 tg 

AB 
i  

1 


3 
 

�;O ?@>2545=8O ?@O<>9, =0?@02;5=85 :>B>@>9 7040=> C:;>=><, =5>1- 
E>48<> =0 G5@B565 7040BL B>G:C, >?@545;ONICN ?>;>65=85 ?@O<>9. &0:>9 

b  d 
B>G:>9 O2;O5BAO B>G:0� (@8A. 10, 5), 7040==0O @07<5@0<8 

2 
8 t. 

�5;8G8=0 C:;>=0 2K@0605BAO 2 2845 4@>18 8;8 2 ?@>F5=B0E. 
#>AB@>5=85 ?@O<>9 �� A C:;>=>< 10 % ?>:070=> =0 G5@B565 (@8A. 10, 

5). #>AB@>5=85 <>6=> 2K?>;=8BL >B45;L=>, =0 A2>1>4=>< ?>;5 G5@B560, 0 
70B5< G5@57 40==CN B>G:C =0 G5@B565 ?@>25AB8 ;8=8N, ?0@0;;5;L=CN ?>- 
AB@>5==>9. 

; 
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$8AC=>:10 #>AB@>5=85 C:;>=0 
 

#> �"%& 2.307-68 ?5@54 @07<5@=K< G8A;><, >?@545;ONI8< C:;>=, 
=0=>AOB 7=0: «», >AB@K9 C3>; :>B>@>3> 4>;65= 1KBL =0?@02;5= 2 AB>@>=C 
C:;>=0 (@8A. 4), 0 7=0G5=85 C:;>=0 70?8AK205BAO =0 ?>;:5 ;8=88-2K=>A:8, 
@0A?>;>65==>9 ?0@0;;5;L=> ;8=88, ?> >B=>H5=8N : :>B>@>9 70?8AK20NB 
7=0G5=85 C:;>=0. 

КBAGEABEFP � – >?@545;O5BAO :0: >B=>H5=85 @07=>AB8 480<5B@>2 � 8 
d 42CE ?>?5@5G=KE A5G5=89 :>=CA0 : @0AAB>O=8N <564C =8<8 (@8A. 11). 

 

K  
D  d 

L 
 2tg ; K  2i . 

 

 
#@8 d = 0 

K  
D

 
L 

 

=CA0. 
"1KG=> =0 G5@B565 :>=CA0 405BAO 480<5B@ 1>;LH53> >A=>20=8O :>- 
 

�>=CA=>ABL, :0: 8 C:;>=, 2K@0605BAO ?@>AB>9 4@>1LN, 45AOB8G=>9 
8;8 2 ?@>F5=B0E. �5;8G8=K :>=CA=>AB8 AB0=40@B878@>20=K. #5@54 @07- 
<5@=K< G8A;><, >?@545;ONI8< 25;8G8=C :>=CA=>AB8, =0=>AOB 7=0: «Z», 
>AB@K9 C3>; :>B>@>3> =0?@02;5= 2 AB>@>=C 25@H8=K :>=CA0. �=0: :>=CA=>- 

AB8 8 G8A;>2>5 7=0G5=85 53> =0=>AOB =04 >A52>9 ;8=859 8;8 =0 ?>;:5 ;8- 

=88 – 2K=>A:8, @0A?>;>65==>9 ?0@0;;5;L=> >A8 :>=CA0. 

4) 5) 

. 
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$8AC=>:11 #>AB@>5=85 :>=CA=>AB8 
 

З484A<S > CD4>F<K9E>B= D45BF9: 
�D4H<ч9E>B9 ;484A<9 1: 

#> 8=48284C0;L=><C =><5@C 20@80=B0, 2K40==><C ?@5?>4020B5;5< 

(?@8;>65=85 1, 2 :>=F5 B5:CI53> ?@0:B8G5A:>3> 70=OB8O). 
�BDя8B> 6OCB?A9A<я 7D4H<ч9E>B7B ;484A<я 1: 

1. !0 ;8AB5 D>@<0B0 �3 >D>@<8BL @0<:C 8 >A=>2=CN =04?8AL ?> 
�"%& 2.104-68, D>@<0 1. 

2. �7CG82 ?@028;0 ?>AB@>5=8O :0A0B5;L=KE 8 A>?@O65=89 2K?>;=8BL 
G5@B56 45B0;8, 8<5NI59 A>?@O305<K5 D>@<K. �8=88 ?>AB@>5=8O A>?@O- 
65=89 >AB028BL =0 G5@B565. 

3. !0=5AB8 @07<5@K 8 >D>@<8BL G5@B56 A>3;0A=> �"%& 2.303-68 (;8- 
=88). 

#@8<5@ 3@0D8G5A:>9 @01>BK ?@54AB02;5= =0 @8AC=:5 12. 
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$8AC=>:12 #@8<5@ 3@0D8G5A:>3> 7040=8O 1 
 

 

 
=8O: 

�D4H<ч9E>B9 ;484A<9 2: 

�K?>;=8BL 2 0;L1><5 3@0D8G5A:8E @01>B A;54CNI85 ?>AB@>5- 
 

1. #>AB@>8BL ;8=8N A>?@O65=8O >:@C6=>AB8 A ?@O<>9 ;8=859 (R>:@. 
= 35 <<, RA>?@. = 25 <<). 

2. #>AB@>8BL ;8=8N A>?@O65=8O 42CE ?5@5A5:0NI8EAO ?@O<KE 
(RA>?@. = 30 <<). 

3. #>AB@>8BL ;8=8N 2=5H=53> A>?@O65=8O 42CE >:@C6=>AB59 (R>:@. 
= 35 << 8 40 <<, RA>?@. = 25 <<). 

4. #>AB@>8BL ;8=8N 2=CB@5==53> A>?@O65=8O 42CE >:@C6=>AB59 

(R>:@. = 35 << 8 40 <<, RA>?@. = 90 <<). 
5. #>AB@>8BL 45;5=85 >:@C6=>AB8 =0 3, 4, 12 G0AB59 (R>:@. = 35 <<). 
6. #>AB@>8BL 45;5=85 >:@C6=>AB8 =0 5, 6, 8 G0AB59 (R>:@. = 35 <<). 
КBAFDB?PAO9 6BCDBEO: 
1. +B> =07K20NB A>?@O65=85<? 
2. #>AB@>8BL A>?@O65=85 4C38 >:@C6=>AB8 A ?@O<>9 ;8=859. 
3. #>AB@>8BL A>?@O65=85 42CE ?5@5A5:0NI8EAO ?@O<KE 4C3>9 >:- 

@C6=>AB8. 
4. #>AB@>8BL A>?@O65=85 2=5H=55 42CE >:@C6=>AB59 4C3>9 >:@C6- 

=>AB8. 
5. #>AB@>8BL A>?@O65=85 2=CB@5==55 42CE >:@C6=>AB59 4C3>9 >:- 

@C6=>AB8. 
6. #>AB@>8BL A>?@O65=85 ?>AB@>8BL :0A0B5;L=CN : >:@C6=>AB8. 
7. +B> =07K205BAO C:;>=>< 8 :>=CA=>ABLN? 
8. �0: ?>AB@>8BL C:;>= 10 %? 

9. �0: >1>7=0G0NBAO C:;>= 8 :>=CA=>ABL =0 G5@B560E? 
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�D4>F<K9E>4S D45BF4 .�4A9E9A<9 ?<A9=AOI < G7?B6OI D4;@9DB6.  4E- 
CB?B:9A<9 D4;@9DAOI K<E9? CB BFABL9A<R > D4;@9DAO@ ?<A<S@ 

 

�;O 2K?>;=5=8O ?@0:B8G5A:8E @01>B 40==>9 B5<K =5>1E>48<> >7=0- 
:><8BLAO A �"%& 2.307-68. !0 ;8AB5 D>@<0B0 �4 =0G5@B8BL 2 <0AHB015 1:1 
?@>:;04:C 8 ?;0AB8=C (>48= 87 20@80=B>2), >?@545;OO @07<5@K ?> :;5B:0<. 
�0@80=BK 7040=89 ?@54AB02;5=K 2 B01;. 1 

&01;8F0 4 

�4D<4AFO ;484A<= 
 

№ 64D<4AF4 № ;484A<S  4;@9DO 

>?9FB>, @@ 

№ 64D<4AF4 № ;484A<S  4;@9DO 

>?9FB> 

1 1 5 16 1 10 

2 2 10 17 2 5 

3 3 10 18 3 5 

4 4 5 19 4 10 

5 5 5 20 5 5 

6 6 10 21 6 10 

7 1 10 22 1 10 

8 2 5 23 2 5 

9 3 5 24 3 5 

10 4 5 25 4 10 

11 5 10 26 5 10 

12 6 5 27 6 5 

13 1 5 28 1 5 

14 2 10 29 2 10 

15 3 5 30 3 10 
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#@8<5@ 2K?>;=5=8O ?@0:B8G5A:>3> 7040=8O: 
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�D4>F<K9E>B9 ;484A<9. ВOCB?A9A<9 ;484A<= CB >4DFBK>4@: 
ВOK9DK<64A<9 >BAFGD4 89F4?9= E CBEFDB9A<9@ EBCDS:9A<= 

6 DGKAB= 7D4H<>9 (HBD@4F А3) 

�KG5@B8BL :>=BC@K 45B0;59, ?@8<5=OO ?@028;0 ?>AB@>5=8O 
A>?@O65=89. #@8<5@ 2K?>;=5=8O @01>BK ?>:070= =0 @8AC=:5 13. 

 

$8AC=>: 13#@8<5@ 2K?>;=5=8O @01>BK 
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�0@80=BK 7040=89: 
#@8;>65=85 3 
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#@>4>;65=85 ?@8;. 3. 
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#@>4>;65=85 ?@8;. 3. 
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#@>4>;65=85 ?@8;. 3. 
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#@>4>;65=85 ?@8; 3. 
 

 

+5@B56 =C6=> 2K?>;=8BL 2 A>>B25BAB288 A �"%& 2.307-68,�"%& 

2.303-68 8 �"%& 2.304-8. 



38 
 

 

�D4>F<K9E>4S D45BF4.  9L9A<9 ;484K A4 CBEFDB9A<9 CDB9>J<< 

CDS@OI, CD<A48?9:4M<I C?BE>BEFS@ 

 

'?@06=5=85 1. #>AB@>8BL :><?;5:A=K5 G5@B568 B>G:8 A 
:>>@48=0B0<8 (I, G ,z): А(25,25,30); А(30,20,0); А(0,0,30). "?@545;8BL 
?>;>65=85 B>G:8 >B=>A8B5;L=> ?;>A:>AB59 ?@>5:F89. �0@80=BK 7040=89 

?@54AB02;5=K 2 B01;8F5 4. 

#@8 ?>AB@>5=88 >@B>3>=0;L=KE ?@>5:F89 B>G5: ?> 7040==K< 

:>>@48=0B0< @07<5@K >B:;04K20NB ?> >AO< :>>@48=0B >B B>G:8�2 
=0BC@0;L=CN 25;8G8=C (@8A. 14). #@>2>48< ;8=88 A2O78 8 AB@>8< 

?@>5:F88 B>G:8 А. �>>@48=0B0 G>?@545;O5B @0AAB>O=85 >B B>G:8 А 4> 
D@>=B0;L=>9 ?;>A:>AB8 ?@>5:F89, 0 :>>@48=0B0 z >?@545;O5B @0AAB>O=85 
>B B>G:8 А 4> 3>@87>=B0;L=>9 ?;>A:>AB8, 0 :>>@48=0B0 x >?@545;O5B 
@0AAB>O=85 >B B>G:8 А 4> ?@>D8;L=>9 ?;>A:>AB8 ?@>5:F89. 

 

$8AC=>: 14 "@B>3>=0;L=K5 ?@>5:F88 B>G5:. 
0) B>G:0 А =0E>48BAO 2 ?@>AB@0=AB25, B0: :0: 55 ?>;>65=85 

E0@0:B5@87C5BAO B@5<O :>>@48=0B0<8; 
1) B>G:0 А @0A?>;>65=0 =0 3>@87>=B0;L=>9 ?;>A:>AB8 ?@>5:F89, 

B0: :0: 55 ?>;>65=85 E0@0:B5@87C5BAO 42C<O :>>@48=0B0<8 (z=0); 

2) B>G:0 А @0A?>;>65=0 =0 >A8 z, B0: :0: 55 ?>;>65=85 
E0@0:B5@87C5BAO >4=>9 :>>@48=0B>9 z=30, 0 :>>@48=0BK x 8 y @02=K =C;N. 



39 
 

 

&01;8F0 4 

�4D<4AFO ;484A<= 
 

№ 64D<- 

4AF4 

A B C D 

X Y Z X Y Z X Y Z X Y Z 

1 10 20 30 0 20 30 25 0 15 20 40 0 

2 30 20 15 20 30 0 0 30 40 40 0 35 

3 15 30 40 30 0 20 30 20 0 0 30 15 

4 40 30 20 0 30 40 20 0 35 15 20 0 

5 35 40 15 40 0 20 0 40 20 40 20 0 

6 20 30 15 30 40 0 15 0 35 0 40 30 

7 35 20 10 0 25 40 10 40 0 25 0 30 

8 30 40 15 35 0 15 0 20 30 35 20 0 

9 45 30 30 15 30 0 15 0 20 0 40 20 

10 20 40 30 0 40 30 40 30 0 10 0 30 

11 15 20 30 25 0 30 0 40 15 25 15 0 

12 30 30 40 30 15 0 35 0 25 0 30 20 

13 25 30 35 0 25 15 15 40 0 20 0 30 

14 10 30 40 15 0 30 0 20 10 30 40 0 

15 25 20 35 35 40 0 30 0 10 0 40 15 

16 35 40 20 0 25 30 25 40 0 35 0 10 

17 15 30 15 10 0 40 0 30 15 10 20 0 

18 20 10 30 15 20 0 20 0 10 0 25 10 
 

'?@06=5=85 2. #> 7040==K< :>>@48=0B0< :>=F>2 >B@57:0 АВ 

?>AB@>8BL :><?;5:A=K9 G5@B56: 0) А(30,10,25); В(30,28,25); 1) 
А(40,20,10); В(10,20,25); 2) А(40,20,12); В(10,10,25). 

"?@545;8BL    ?>;>65=85    >B@57:0     >B=>A8B5;L=>     ?;>A:>AB59 

?@>5:F89.    �0@80=BK    7040=89    ?@54AB02;5=K    2     B01;8F5     5. 

%=0G0;0 AB@>8<   ?@>5:F88   B>G5:,   0   70B5<   A>548=O5<   8E 
>4=>8<5==K5 ?@>5:F88 8 ?>;CG05< ?@>5:F88 >B@57:0 (@8A. 15) 

 

 

$8AC=>: 15 "@B>3>=0;L=K5 ?@>5:F88 >B@57:>2 



 

0 
 

40 
 

 

&01;8F0 5 

�4D<4AFO ;484A<= 
 

№ 

64D<- 

4AF4 

A B C D M N 

x y z x y z x y z x y z x y z x y z 

1 35 40 15 15 20 30 0 20 35 40 40 10 0 20 30 40 20 30 

2 15 20 35 30 30 15 20 0 40 40 30 15 30 20 0 30 20 45 

3 40 20 45 20 40 20 30 40 0 10 20 35 30 0 20 30 40 20 

4 50 10 15 20 30 35 0 30 20 30 45 10 20 50 5 20 40 45 

5 45 20 5 15 40 25 40 0 10 20 30 40 0 30 5 40 30 5 

6 30 40 45 10 40 15 35 20 0 10 40 30 40 0 25 40 30 25 

7 40 30 15 15 30 40 0 40 15 35 20 40 15 40 0 15 40 35 

8 30 10 40 35 40 20 25 0 35 40 30 20 0 40 35 40 40 35 

9 20 40 30 40 20 10 40 30 0 20 40 35 30 20 20 30 50 20 

10 50 30 25 15 20 10 0 40 25 40 30 5 25 0 15 25 55 15 

11 10 20 40 25 40 10 45 0 10 10 50 40 30 40 0 30 40 35 

12 25 10 35 40 20 20 50 40 0 10 10 30 40 20 30 0 20 30 

13 15 30 15 30 20 40 0 40 50 45 20 20 50 50 25 50 0 25 

14 35 20 10 15 30 40 30 0 10 15 50 35 45 40 35 45 40 0 

15 10 40 15 35 20 30 10 50 0 40 10 40 35 20 25 0 20 25 

16 15 10 30 30 20 30 0 20 40 45 50 10 15 50 20 15 0 20 

17 40 20 15 40 40 30 40 0 20 15 20 45 10 50 40 10 50 0 

18 40 10 10 20 20 30 25 40 0 5 30 40 30 10 35 0 10 35 
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'?@06=5=85 3. #> :>>@48=0B0< 25@H8= �, � 8 % ?>AB@>8BL 
:><?;5:A=K9 G5@B56 B@5C3>;L=8:>2 (@8A. 16): 

0) �(20,5,32); �(20,15,15); %(20,32,5); 
1) �(45,10,15); �(20,25,40); %(10,30,10); 
2) �(40,10,20); �(10,25,30); %(30,40,5). 
"?@545;8BL 53> ?>;>65=85 >B=>A8B5;L=> ?;>A:>AB59 ?@>5:F89. 

 

$8AC=>: 16 �><?;5:A=K9 G5@B56 B@5C3>;L=8:>2 

0) 25@H8=K B@5C3>;L=8:0 =0E>4OBAO =0 >48=0:>2>< @0AAB>O=88 >B 
?@>D8;L=>9 ?;>A:>AB8 ?@>5:F89 (E=20), A;54>20B5;L=>, B@5C3>;L=8: @0A- 
?>;>65= 2 ?;>A:>AB8 C@>2=O (?@>D8;L=>9); 

1) B@5C3>;L=8: ��% @0A?>;>65= 2 ?;>A:>AB8 ?5@?5=48:C;O@=>9 3>- 
@87>=B0;L=>9 ?;>A:>AB8 ?@>5:F89 (3>@87>=B0;L=> - ?@>5F8@CNI59); 

2) B@5C3>;L=8: ��% @0A?>;>65= 2 ?;>A:>AB8 >1I53> ?>;>65=8O. 
�0@80=BK 7040=89 ?@54AB02;5=K 2 B01;8F5 6. 
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&01;8F0 6 

�4D<4AFO ;484A<= 
 

№ 64- 

D<4AF4 

A B C A B C 

x y z x y z x y z x y z x y z x y z 

1 40 10 20 10 10 20 10 25 20 47 35 15 15 8 35 5 18 6 

2 25 10 45 25 10 15 25 40 15 35 20 6 55 8 35 5 26 18 

3 40 20 45 40 20 10 10 20 10 53 16 17 10 8 40 28 50 10 

4 40 10 20 10 10 20 10 25 20 45 20 40 32 35 11 5 5 7 

5 25 10 45 25 40 15 25 40 15 47 35 15 15 9 36 6 18 16 

6 40 20 45 40 20 10 10 20 10 35 21 7 55 9 36 6 26 17 

7 40 10 20 10 10 20 10 25 20 52 15 16 10 8 40 27 48 9 

8 25 10 45 25 10 15 25 40 15 46 20 42 30 33 10 6 6 8 

9 40 20 45 40 20 10 10 20 10 46 35 16 15 8 36 7 19 5 

10 40 10 20 10 10 20 10 25 20 36 22 8 56 7 37 6 27 16 

11 25 10 45 25 10 15 25 40 15 52 15 18 10 9 42 25 46 9 

12 40 20 45 40 20 10 10 20 10 44 19 39 30 34 10 7 7 7 

13 40 10 20 10 10 20 10 25 20 45 36 16 16 8 36 7 19 5 

14 25 10 45 25 10 15 25 40 15 36 20 8 56 7 37 6 26 15 

15 40 20 45 40 20 10 10 20 10 54 16 16 10 9 40 26 48 9 

16 40 10 20 10 10 20 10 25 20 45 16 40 30 40 12 6 25 15 

17 25 10 45 25 10 15 25 40 15 47 36 15 16 9 34 6 17 6 

18 40 20 45 40 20 10 10 20 10 35 19 6 54 8 34 7 25 8 
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'?@06=5=85 4. �708<=>5 ?>;>65=85 42CE ?;>A:>AB59. #>AB@>8BL 
;8=8N ?5@5A5G5=8O  � 42CE =5?@>7@0G=KE B@5C3>;L=8:>2 ABC 8 DEF 8 

?>:070BL 2848<>ABL 8E 2 ?@>5:F8OE. "?@545;8BL 8 70?8A0BL :>>@48=0BK 

B>G5:   8 K (@8A. 17). %>3;0A=> A2>5<C 20@80=BC 15@CBAO :>>@48=0BK B>- 
G5: �, �, %,D, E, F 25@H8= B@5C3>;L=8:>2. %B>@>=K B@5C3>;L=8:>2 8 4@C- 
385 2A?><>30B5;L=K5 ?@O<K5 ?@>2>4OBAO 2=0G0;5 B>=:8<8 A?;>H=K<8 

;8=8O<8. �8=8O ?5@5A5G5=8O B@5C3>;L=8:>2  K AB@>8BAO ?> B>G:0< 

?5@5A5G5=8O :064>9 87 AB>@>= >4=>3> B@5C3>;L=8:0 A 4@C38< ?>@>7=L, 
8A?>;L7CO 2A?><>30B5;L=K5 A5:CI85 ?@>5F8@CNI85 ?;>A:>AB8. �848<>ABL 
AB>@>= B@5C3>;L=8:0 >?@545;O5BAO A?>A>1>< :>=:C@8@CNI8E B>G5:. 
�848<K5 >B@57:8 AB>@>= B@5C3>;L=8:>2 2K45;ONBAO A?;>H=K<8 

>A=>2=K<8 ;8=8O<8, =52848<K5 – A;54C5B ?>:070BL HB@8E>2K<8 
;8=8O<8. �8=8N ?5@5A5G5=8O B@5C3>;L=8:>2 =C6=> 2K45;8BL 2 F25B5. �A5 
2A?><>30B5;L=K5 ?>AB@>5=8O 4>;6=K 1KBL >1O70B5;L=> ?>:070=K =0 
G5@B565 2 2845 B>=:8E ;8=89 A2O78. +B>1K =09B8 B>G:C �, G5@57 ?@O<CN 

�F ?@>2>48BAO D@>=B0;L=>- ?@>5F8@CNI0O ?;>A:>ABL  , :>B>@0O 
?5@5A5:05BAO A ?;>A:>ABLN B@5C3>;L=8:0 АВ! ?> ?@O<>9. (@>=B0;L=K5 
?@>5:F88 B>G5: ?5@5A5G5=8O MB>9 ?@O <>9 A> AB>@>=0<8 B@5C3>;L=8:0 АВ! 

–B>G:8 1’8 2’. +5@57 MB8 B>G:8 ?@>2> 4OB 25@B8:0;L=K5 ;8=88 A2O78 4> 
?5@5A5G5=8O 8E A 3>@87>=B0;L=K<8 ?@>5:F8O<8 ab 8 ac AB>@>= 
B@5C3>;L=8:0 АВ! 2 B>G:0E 1 8 2. !0 ?5@5A5G5=88  3>@87>=B0;L=KE 
?@>5:F89 ;8=89 df 8 1-2 ?>;CG0NB 3>@87>=B0;L=CN ?@>5:F8N m 8A:><>9 

B>G:8 �, :>B>@0O 1C45B B>G:>9 ?5@5A5G5=8O ?@O<>9 DF A ?;>A:>ABLN 

АВ!. �0B5< =0E>4OB D@>=B0;L=CN ?@>5:F8N m B>G:8 �. &>G :C N 

?5@5A5G5=8O ?@O<>9 EF c ?;>A:>ABLN АВ! =0E>4OB B0: 65 :0: 8 B>G:C �. 

%>548=82 ?>?0@=> 3>@87>=B0;L=K5 8 D@>=B0;L=K5 ?@>5:F88 B>G5: � 8 
N, ?>;CG0NB ?@>5:F88 ;8=89 ?5@5A5G5=8O �N ?;>A:>AB59 АВ! 8 DEF. 

 

$8AC=>: 17 �708<=>5 ?>;>65=85 42CE ?;>A:>AB59 

�0@80=BK 7040=89 ?@54AB02;5=K 2 B01;8F5 7. 
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&01;8F0 № 7 

�4D<4AFO ;484A<= 
 

№ 

20@8 

0=B0 

A B C D E F 

x y z x y z x y z x y z x y z x y z 

1 117 90 9 52 25 79 0 83 48 68 110 85 135 19 36 14 52 0 

2 120 90 10 50 25 80 0 85 50 70 110 85 135 20 35 15 50 0 

3 115 90 10 52 25 80 0 80 45 65 105 80 130 18 35 12 50 0 

4 120 92 10 50 20 75 0 80 46 70 115 85 135 20 32 10 50 0 

5 117 9 90 52 79 25 0 48 83 68 85 110 135 36 19 14 0 52 

6 115 7 85 50 80 25 0 50 85 70 85 110 135 40 20 15 0 50 

7 120 10 90 48 82 20 0 52 82 65 80 110 130 38 20 15 0 52 

8 116 8 88 50 78 25 0 46 80 70 85 108 135 36 20 15 0 52 

9 115 10 92 50 80 25 0 50 85 70 85 110 135 35 20 15 0 50 

10 18 10 90 83 79 25 135 48 83 67 85 110 0 36 19 121 0 52 

11 20 12 92 85 80 25 135 50 85 70 85 110 0 35 20 120 0 52 

12 15 10 85 80 80 20 130 50 80 70 110 108 0 35 20 120 0 50 

13 16 12 88 85 80 25 130 50 80 75 85 110 0 30 15 120 0 50 

14 18 12 85 85 80 25 135 50 80 70 85 110 0 35 20 120 0 50 

15 18 90 10 83 25 79 135 83 48 67 110 85 0 19 36 121 52 0 

16 18 40 75 83 117 6 135 47 38 67 0 0 0 111 48 121 78 86 

17 18 79 40 83 6 107 135 38 47 67 0 20 0 20 111 121 86 78 

18 117 75 40 52 6 107 0 38 47 135 20 30 68 90 111 10 20 20 
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4) 

A2 

B2 

C2 

D1 

E1 

5) 
A2 

B2 

      C    

   

D1 E1 

�D4>F<K9E>B9 ;4ASF<9. ВOCB?A9A<9 >B@C?9>EAOI K9DF9:9= < 
4>EBAB@9FD<K9E><I <;B5D4:9A<= 79B@9FD<K9E><I F9? E 

A4IB:89A<9@ CDB9>J<= FBK9>, CD<A48?9:4M<I CB69DIABEF< F9? 
 

Ц9?P: �0:@5?8BL ?@0:B8G5A:85 =02K:8 2K?>;=5=8O :><?;5:A=KE 
G5@B5659 35><5B@8G5A:8E B5;; ?>AB@>5=8O 0:A>=><5B@8G5A:8E ?@>5:F89 
35><5B@8G5A:8E B5; 8 B>G5:, ?@8=04;560I8E ?>25@E=>AB8 35><5B@8G5A:8E 
B5;. 

 

З484A<S > CD4>F<K9E>B= D45BF9: 
�D4H<ч9E>B9 ;484A<9 1: 

1. �>AB@>8BL =54>AB0NI85 ?@>5:F88 B>G5: =0 ?>25@E=>ABOE. 
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К2 А2 
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6) 7) 
 

 
 

 

 
$8AC=>: 18 �@0D8G5A:>5 7040=85 

 

�BDя8B> 6OCB?A9A<я 7D4H<ч9E>B7B ;484A<я 1: 

�@0D8G5A:>5 7040=85 2K?>;=O5BAO 2 0;L1><5 3@0D8G5A:8E @0- 
1>B 2 A>>B25BAB288 ?@028;0<8 2K?>;=5=8O 8 >D>@<;5=8O G5@B5659. 

#> 42C< ?@>5:F8O< 35><5B@8G5A:8E B5; AB@>8BAO B@5BLO ?@>5:F8O 
(284 A;520). � ?@>5:F8>==>9 A2O78 >?@545;ONBAO =54>AB0NI85 ?@>5:F88 

B>G5: =0 ?>25@E=>ABOE A CG5B>< 8E 2848<>AB8. #@8<5@ 2K?>;=5=8O 3@0D8- 

G5A:>3> 7040=8O 1 ?@54AB02;5= =0 @8AC=:5 7. (� 3@0D8G5A:>< 7040=88 1 0:- 
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>:@C6=>AB8 (@8A. 29, 1). �@0=8FC 4;8=K @57L1K =0 AB5@6=5 8 2 >B25@AB88 
?@>2>4OB >A=>2=>9 B>;AB>9 ;8=859.  5B- @8G5A:CN @57L1C =081>;55 G0AB> 
?@8<5=ONB 2 :@5?ѐ6=KE 45B0;OE. $07<5- @K MB>9 @57L1K AB0=40@B87>20=K: 
?@>D8;L @57L1K �"%& 9150–81; 480<5B- @K 8 H038 �"%& 8724–81. 

 5B@8G5A:CN @57L1C =0@570NB :0: A :@C?=K< (548=AB25==K< 4;O 40==>3> 
480<5B@0 @57L1K), B0: 8 A <5;:8< H03><.  5;- :89 H03 4;O 40==>3> 
480<5B@0 @57L1K <>65B 1KBL @07;8G=K<. !0?@8<5@, 4;O 480<5B@0 @57L1K d 
= 20 << :@C?=K9 H03 2A5340 @025= 2,5 <<, 0 <5;:89 <>65B 1KBL @025= 2; 
1,5; 1; 0,75; 0,5 <<, ?>MB><C 2 >1>7=0G5=88 <5B@8G5- A:>9 @57L1K :@C?=K9 
H03 =5 C:07K20NB (@8A. 29, 0), 0 <5;:89 C:07K20NB >1O70B5;L=> (@8A. 29, 1) 
�"%& 8724–81. "A=>2=K5 @07<5@K B@C1=>9 F8- ;8=4@8G5A:>9 @57L1K 
CAB0=02;8205B �"%& 6357–81. &@C1=CN @57L1C >1>- 7=0G0NB CA;>2=>. 
!0?@8<5@, G1 – @57L10 B@C1=0O 1 4N9< A>>B25BAB2C5B 2=CB@5==5<C 
480<5B@C B@C1K (CA;>2=><C ?@>E>4C), @02=><C ≈ 25 <<. !0- @C6=K9 65 
480<5B@ C:070==>9 B@C1=>9 @57L1K @025= 33,25 <<. "1>7=0G5=85 B@C1=>9 
@57L1K ?@>AB02;ONB =0 ?>;:5 ;8=88-2K=>A:8, 70:0=G820NI59AO AB@5;:>9 
(@8A. 30). � @57L1>2KE A>548=5=8OE, 87>1@06P==KE =0 @07@575, @57L10 
AB5@6=O 70:@K205B @57L1C >B25@AB8O (@8A. 31, 0, 1), ?@8 MB>< HB@8E>2:C 2 
A<56=KE A5G5=8OE 4>2>4OB 4> A?;>H=KE >A=>2=KE ;8=89. � A>548=5=8OE 
@07;8G0NB A:@5?;O5<K5 8 :@5?ѐ6=K5 45B0;8. � :@5?ѐ6=K< 45B0;O<, 
8<5NI8< @57L1C, >B=>AOBAO 1>;BK, 28=BK, H?8;L:8 8 309:8. 
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$8AC=>: 30 "1>7=0G5=85 B@C1=>9 @57L1K 
 

$8AC=>: 31 $57L1>2K5 A>548=5=8O 

�0==K5 4;O C?@06=5=8O 1 
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#@8<5@ 2K?>;=5=8O 
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�D4>F<K9E>B9 ;4ASF<9. ВOCB?A9A<9 E5BDBKAB7B K9DF9:4 

EB98<A9A<S 89F4?9= 5B?FB@ 

 

Ц9?P: !0CG8BLAO 2K?>;=OBL G5@B568 B5E=8G5A:8E 45B0;59, >D>@<- 

;OBL :>=AB@C:B>@A:CN 4>:C<5=B0F8N 2 A>>B25BAB288 A B@51>20=8O<8 AB0=- 

40@B>2 �%�� : >D>@<;5=8N 8 A>AB02;5=8N G5@B5659. �K?>;=OBL A1>@>G- 
=K5 G5@B568 A>548=5=8O 45B0;59 1>;B><. 

З484A<S > CD4>F<K9E>B= D45BF9: 
�D4H<ч9E>B9 ;484A<9: 
!0 >A=>25 =>@<0B82>2 8 ?@028; 2K?>;=5=8O @57L1K 8 @57L1>2KE A>- 

548=5=89, ?@>8725AB8 @0AG5B 4;8=K 1>;B0 8 A>548=5=8O 1>;B>< (@8A. 32). 
�0@80=BK 7040=8O ?@54AB02;5=K 2 B01;8F5 15. 

 

�BDя8B> 6OCB?A9A<я 7D4H<ч9E>B7B ;484A<я: 
�040=85 2K?>;=O5BAO ?> >1@07FC ;8AB0, ?@54AB02;ONI53> A>1>9 A1>- 

@>G=K9 G5@B56 @57L1>2>3> A>548=5=8O, 2K?>;=5==>3> =0 D>@<0B5 �4, :>- 

B>@K9 A>?@>2>6405BAO A?5F8D8:0F859. %?5F8D8:0F8N 2KG5@G820NB =0 
D>@<0B5 �4 8 7025@ONB >A=>2=>9 =04?8ALN (D>@<0 2 ?> �"%& 2.301-68). 

�;3>@8B< 2K?>;=5=8O 7040=8O: 
1. #5@5G5@B8BL 87>1@065=8O A:@5?;O5<KE ?@8 ?><>I8 1>;B>2>3> A>- 

548=5=8O 45B0;59 ?> A2>5<C 20@80=BC, C25;8G82 87>1@065=8O 2 2 @070. 
2. #>4>1@0BL (A>3;0A=> 20@80=BC) :@5?56=K5 45B0;8 ?> �"%&, 1>;B – 

?> �"%& 7798-70, 7805-70; 309:0 – ?> �"%& 5915-70, 5927-70, 8AE>4O 87 
=><8=0;L=>3> 480<5B@0 @57L1K 1>;B0; H0910 – ?> �"%& 11371-78, 8AE>4O 
87 =><8=0;L=>3> 480<5B@0 @57L1K 1>;B0. 

3. �K?>;=8BL C?@>I5==>5 87>1@065=85 1>;B>2>3> A>548=5=8O (D>@- 
<C;K 4;O @0AG5B0 =0 @8A. 33). 

4. !0=5AB8 ?>78F8>==K5 >1>7=0G5=8O 45B0;59 =0 A1>@>G=K9 G5@B56. 
5. !0=5AB8 @07<5@K. 
6. %>AB028BL 8 70?>;=8BL A?5F8D8:0F8N. 
7. "125AB8 G5@B56. 
8. �0?>;=8BL >A=>2=CN =04?8AL. 

 

#@8 2KG5@G820=88 :@5?ѐ6=KE 45B0;59 A @57L1>9 :>=BC@ @57L1K 2K- 

?>;=O9 A?;>H=>9 B>;AB>9 ;8=859, 0 ;8=8N @57L1K – A?;>H=>9 B>=:>9 ;8- 

=859. %B0=40@B=K5 8745;8O 1>;BK, 309:8, H091K 2 @07@575 ?>:07K20NBAO 
=5@07@570==K<8. 
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$8AC=>: 32 #@8<5@ 3@0D8G5A:>3> 7040=8O 
 

&01;8F0 15 

�4D<4AFO ;484A<= 

№
 2
0@
80
=B
0 �>;B �09:0 ,0910 

�"%& 

11371-78 

&>;I8- 

=0 ?@8- 

A>548- 

=O5<KE 
45B0;59 

n1, n2 8A
?>
;=
5=
85

 @07<5@K 
@57L1K 

 
 

�"%& 

8A
?>
;=
5=
85

 @07<5@K 
@57L1K 

 
 

�"%& 480- 
<5B@ 

 

H03 
480- 
<5B@ 

 

H03 
8A?>; 
=5=85 480 

<5B@ 
1 1 10 1,5 7798-70 1 10 1,5 5915-70 1 10 17,20 

2 1 12 1,25 7798-70 2 12 1,25 5915-70 1 12 15,25 

3 1 14 2,0 7805-70 2 14 2,0 5927-70 2 14 16,26 

4 1 16 1,5 7805-70 2 16 1,5 5927-70 2 16 20,25 

5 1 18 2,5 7798-70 1 18 2,5 5915-70 1 18 24,24 

6 1 20 2,5 7798-70 1 20 2,5 5915-70 1 20 20,20 

7 1 22 1,5 7805-70 1 22 1,5 5927-70 2 22 26,26 

8 1 24 3 7798-70 2 24 3 5915-70 1 24 30,30 

9 1 27 2 7798-70 1 27 2 5915-70 1 27 28,28 

10 1 30 3,5 7798-70 1 30 3,5 5915-70 1 30 32,30 

11 1 10 1,25 7805-70 1 10 1,25 5927-70 2 10 16,16 

12 1 12 1,75 7798-70 1 12 1,75 5915-70 1 12 20,25 

13 1 14 1,5 7805-70 1 14 1,5 5927-70 2 14 24,24 

14 2 16 2 7798-70 1 16 2 5915-70 1 16 26,28 

15 1 18 2,5 7798-70 1 18 2,5 5915-70 1 18 18,19 

16 1 20 1,5 7805-70 1 20 1,5 5927-70 2 20 22,22 

17 1 22 2,5 7798-70 2 22 2,5 5915-70 1 22 26,26 

18 1 24 2 7798-70 1 24 2 5915-70 1 24 25,30 

19 1 27 3 7798-70 1 27 3 5915-70 1 27 28,28 
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$8AC=>: 33'?@>I5==>5 8 CA;>2=>5 87>1@065=8O A>548=5=8O 1>;B><
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�09:8 H5AB83@0==K5 �"%& 5915-70 

�A?>;=5=85 1 �A?>;=5=85 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

&01;8F0 15 
!><8=0;L=K9 480<5B@ @57L1K, d 10 12 14 16 18 20 22 24 27 30 

,03 @57L1K 
:@C?=K9 1,5 1,75 2 2 2,5 2,5 2,5 3 3 3,5 

<5;:89 1,25 1,25 1,5 1,5 1,5 1,5 1,5 2 2 2 

$07<5@ «?>4 :;NG» S ?> �"%& 24671-84 16 18 21 24 27 30 34 36 41 46 

�80<5B@ >?8A0==>9 >:@C6=>AB8, 5 
=5 <5=55 17,6 19,9 22,8 26,2 29,6 33,0 37,3 39,4 45,2 50,9 

�KA>B0 309:8 m ?> �"%& 24671-81 8,4 10,8 12,8 14,8 16,4 18 19,8 21,5 23,6 25,6 

da 
=5 <5=55 10 12 14 16 18 20 22 24 27 30 

=5 1>;55 10,8 13,0 15,1 17,3 19,4 21,6 23,8 25,9 29,2 32,4 

dw, =5 <5=55 14,5 16,5 19,2 22,0 24,8 27,7 31,4 33,2 38,0 42,7 

30º 
 

  
30º 

d
w
  

d
α 

12
0º

  

d
 

d
w
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�09:8 H5AB83@0==K5 �"%& 5927-70 

�A?>;=5=85 1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

&01;8F0 16 

 
!><8=0;L=K9 480<5B@ @57L1K, d 10 12 14 16 18 20 22 24 27 30 

,03 @57L1K 
:@C?=K9 1,5 1,75 2 2 2,5 2,5 2,5 3 3 3,5 

<5;:89 1,25 1,25 1,5 1,5 1,5 1,5 1,5 2 2 2 

$07<5@ «?>4 :;NG» S ?> �"%& 24671-84 16 18 21 24 27 30 34 36 41 46 

�80<5B@ >?8A0==>9 >:@C6=>AB8, 5 
=5 <5=55 17,8 20,0 23,4 26,8 30,1 33,5 37,7 40,0 45,6 51,3 

�KA>B0 309:8 m ?> �"%& 24671-81 8,4 10,8 12,8 14,8 16,4 18 19,8 21,5 23,6 25,6 

da 
=5 <5=55 10 12 14 16 18 20 22 24 27 30 

=5 1>;55 10.8 13 15.1 17.3 19.4 21.6 23.8 25.9 29.2 32.4 

dw, =5 <5=55 14,6 16,6 19,6 22,5 25,3 28,2 31,7 33,6 38,4 43,1 

30 

º 
 

 

d
w
  

d
α 

12
0º
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b1 

 

 

101 
 

 

 

,?8;L:8 A 228=G8205<K< :>=F>< 4;8=>9 1d�"%& 22032-76 

z×45º 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

&01;8F0 17 

 
!><8=0;L=K9 480<5B@ 
@57L1K, d 

10 12 14 16 18 20 22 24 27 30 

,03 @57L1K :@C?=K9 1,5 1,75 2 2 2,5 2,5 2,5 3 3 3,5 

<5;:89 1,25 1,25 1,5 1,5 1,5 1,5 1,5 2 2 2 

�;8=0 228=G8205<>3> 
@57L1>2>3> :>=F0 b1=1d 

10 12 14 16 18 20 22 24 27 30 

�;8=0 305G=>3> :>=F0 
b = 2d + 6 ?@8 ℓ 

35 38 42 48 55 60 65 70 75 85 

(0A:0 Z ?> �"%& 12414-66 1,6 1,6 1,62 2,0 2,0 2,5 2,5 2,5 3,0 3,0 
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,?8;L:8 A 228=G8205<K< :>=F>< 4;8=>9 1,25 d�"%& 22034-76 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

&01;8F0 18 

 
!><8=0;L=K9 480<5B@ 
@57L1K, d 

10 12 14 16 18 20 22 24 27 30 

,03 @57L1K :@C?=K9 1,5 1,75 2 2 2,5 2,5 2,5 3 3 3,5 

<5;:89 1,25 1,25 1,5 1,5 1,5 1,5 1,5 2 2 2 

�;8=0 228=G8205<>3> 
@57L1>2>3> :>=F0 b1=1,25 d 

12 15 18 20 22 25 28 30 35 38 

�;8=0 305G=>3> :>=F0 
b = 2d + 6 ?@8 ℓ 

35 38 42 48 55 60 65 70 75 85 

(0A:0 Z ?> �"%& 12414-66 1,6 1,6 1,62 2,0 2,0 2,5 2,5 2,5 3,0 3,0 

z×45º 

b1 
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Ш4=5ы ГОСТ 11371-78 

 

Исполнен<е 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

&01;8F0 19 

 

!><8=0;L=K9 480<5B@ @57L1K 

:@5?56=>9 45B0;8 10 12 14 16 18 20 22 24 27 30 

�80<5B@ A:2>7=>3> 
>B25@AB8O, d1 

10,5 13 15 17 19 21 23 25 28 31 

!0@C6=K9 480<5B@, d2 21 24 28 30 34 37 39 44 50 56 

&>;I8=0, s 2,0 2,5 2,5 3,0 3,0 3,0 3,0 4,0 4,0 4,0 

!0@C6=0O D0A:0 5 
=5 <5=55 0,50 0,60 0,60 0,75 0,75 0,75 0,75 1,00 1,00 1,00 

�=CB@5==OO D0A:0 E, 
=5 <5=55 1,00 1,25 1,25 1,50 1,50 1,50 1,50 2,00 2,00 2,00 

S 

Исполнен<е 2 

x×45º 

e×45º 
S 

d
1
 d

2
 

d
1
 d

2
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(>@<0 8 @07<5@K :>=F>2 1>;B>2 8 H?8;5: ?> �"%& 12414-66 
 

 

 

 

 

 

 

 

 

&01;8F0 20 

d 1,0 1,2 1,4 1,6 2,0 2,5 3,0 3,5 4,0 5,0 6,0 7,0 8,0 10 12 14 16 18 20 22 24 27 30 

z 0,2 0,2 0,2 0,3 0,3 0,3 0,5 0,5 0,5 1,0 1,0 1,0 1,4 1,6 1,6 1,6 2,0 2,0 2,5 2,5 2,5 3,0 3,0 

 

$O4 4;8= 1>;B>2 ?> �"%& 7789-70 8 �"%& 7805-70 ℓ: 32, 35, 38, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 

105, 110, 115, 120, 125 

$O4 4;8= H?8;5: ?> �"%& 22032-76 8 �"%& 22034-76 ℓ: 32, 35, 38, 40, 42, 45, 48, 50, 55, 60, 65, 70, 75, 80, 85, 
90, 95, 100, 105, 110, 115, 120 

 

%1538 4;O =0@C6=>9 <5B@8G5A:>9 @57L1K ?> �"%& 10549-80 

 

&01;8F0 22 
,03 $ 1,25 1,5 1,75 2 2,5 3 3,5 

%153 E = 1,25$ 1,6 1,9 2,2 2,5 3,2 3,8 4,5 

(0A:0 Z 1,6 1,6 1,6 2 2,5 2,5 2,5 

 

z×45º 
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!54>@57K 8 D0A:8 4;O 2=CB@5==59 <5B@8G5A:>9 @57L1K ?> �"%& 10549-80 
 

&01;8F0 23 
,03 $ 1,25 1,5 1,75 2 2,5 3 3,5 

!54>@57 8 9 11 11 12 15 17 

(0A:0 Z 1,6 1,6 1,6 2 2,5 2,5 3 

 z×45º 
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�;CE>5 @57L1>2>5 >B25@AB85 ?>4 H?8;L:C 

%25@;5=>5 !0@570==>5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d1 = d - P 
b2 = b1 + 2P + 0 

 d1 

b
2
 

z
×4
5º

 

 
b

1
+

2
P
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�>;BK A H5AB83@0==>9 3>;>2:>9 �"%& 7798-70 

�A?>;=5=85 1 

 

 

 

 

 

 

 

 

 

 

 

 

&01;8F0 24 
!><8=0;L=K9 480<5B@ @57L1K, d 10 12 14 16 18 20 22 24 27 30 

,03 @57L1K 
:@C?=K9 1,5 1,75 2 2 2,5 2,5 2,5 3 3 3,5 

<5;:89 1,25 1,25 1,5 1,5 1,5 1,5 1,5 2 2 2 

$07<5@ «?>4 :;NG» S ?> �"%& 24671-84 16 18 21 24 27 30 34 36 41 46 

�80<5B@ >?8A0==>9 >:@C6=>AB8, 5 
=5 <5=55 17,6 19,9 22,8 26,2 29,6 33,0 37,3 39,4 45,2 50,9 

�KA>B0 3>;>2:8 k ?> �"%& 24670-81 6,4 7,5 8,8 10 12 12,5 14 15 17 18,7 

$048CA ?>4 3>;>2:>9 R ?> �"%& 
24670-81 

=5 <5=55 0,40 0,60 0,60 0,60 0,60 0,80 0,80 0,80 1,00 1,00 

=5 1>;55 0,60 1,10 1,10 1,10 1,10 1,20 1,20 1,20 1,70 1,70 

�;8=0 @57L1K b = 2d + 6 ?@8 ℓ 32 35 40 45 50 55 60 65 70 75 

(0A:0 Z ?> �"%& 12414-66 1,6 1,6 1,6 2,0 2,0 2,5 2,5 2,5 3,0 3,0 

30º 
R  z×45º 
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 z×45º 

 

  

 

 

 

�>;BK A H5AB83@0==>9 3>;>2:>9 �"%& 7805-70 
 

30º �A?>;=5=85 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

&01;8F0 25 
!><8=0;L=K9 480<5B@ @57L1K, d 10 12 14 16 18 20 22 24 27 30 

,03 @57L1K 
:@C?=K9 1,5 1,75 2 2 2,5 2,5 2,5 3 3 3,5 

<5;:89 1,25 1,25 1,5 1,5 1,5 1,5 1,5 2 2 2 

$07<5@ «?>4 :;NG» S ?> �"%& 24671-84 16 18 21 24 27 30 34 36 42 46 

�80<5B@ >?8A0==>9 >:@C6=>AB8, 5 
=5 <5=55 17,8 20,0 23,4 26,8 30,1 33,5 37,7 40,0 45,6 51,3 

�KA>B0 3>;>2:8 k ?> �"%& 24670-81 6,4 7,5 8,8 10,0 12,0 12,5 14,0 15,0 17,0 18,7 

$048CA ?>4 3>;>2:>9 R ?> �"%& 
24670-81 

=5 <5=55 0,40 0,60 0,60 0,60 0,60 0,80 0,80 0,80 1,00 1,00 

=5 1>;55 0,60 1,10 1,10 1,10 1,10 1,20 1,20 1,20 1,70 1,70 

�;8=0 @57L1K b = 2d + 6 ?@8 ℓ 32 35 40 45 50 55 60 65 70 75 

(0A:0 Z ?> �"%& 12414-66 1,6 1,6 1,6 2,0 2,0 2,5 2,5 2,5 3,0 3,0 
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КBAFDB?PAO9 6BCDBEO: 
1. �0: 87>1@060NBAO @57L1K? 
2. �0: >1>7=0G0NBAO @57L1K? 
3. �0: 2K?>;=ONB 87>1@065=85 @57L1>2>3> A>548=5=8O? 
4. �0:85 45B0;8 >B=>AOB : :@5?56=K<? 
5. �0: CA;>2=> >1>7=0G0NB 1>;B? 
6. �0: CA;>2=> >1>7=0G0NB 309:C? 
7. �0: CA;>2=> >1>7=0G0NB H091C? 
9. !07>28B5 284K @07J5<=KE A>548=5=89 45B0;59. 
10. !07>28B5 284K @57L1>2KE 45B0;59 8 @57L1>2KE A>548=5=89. 
11. �;0AA8D8:0F8O @57L1. 
12. +B> B0:>5 <=>3>70E>4=0O @57L10? 
13. �0:CN D>@<C <>65B 8<5BL ?@>D8;L @57L1K? 
14. �0:>9 B8? @57L1K O2;O5BAO >A=>2=K< 4;O :@5?56=KE 8745;89? 
15. !0 :0:8E ?>25@E=>ABOE =0@570NB @57L1K? 
16. �0:>9 B8? @57L1K O2;O5BAO >A=>2=K< 4;O :@5?56=KE 8745;89? 
17. �0:85 4>?CA:0NBAO C?@>I5=8O 8 CA;>2=>AB8 ?@8 87>1@065=88 

:@5?56=KE 45B0;59 =0 A1>@>G=KE G5@B560E? 
18. �0:85 CAB0=>2;5=K ?@028;0 87>1@065=8O @57L1K? 
19. +B> >B=>AOB : M;5<5=B0< @57L1K? 
20. �0: >1>7=0G0NB @07=K5 284K AB0=40@B=KE @57L1? 
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�D4>F<K9E>B9 ;4ASF<9. ВOCB?A9A<9 E5BDBKAB7B K9DF9:4 

EB98<A9A<S 89F4?9= LC<?P>B= 

 

Ц9?P: !0CG8BLAO 2K?>;=OBL G5@B568 B5E=8G5A:8E 45B0;59, >D>@<- 

;OBL :>=AB@C:B>@A:CN 4>:C<5=B0F8N 2 A>>B25BAB288 A B@51>20=8O<8 AB0=- 

40@B>2 �%�� : >D>@<;5=8N 8 A>AB02;5=8N G5@B5659. �K?>;=OBL A1>@>G- 
=K5 G5@B568 A>548=5=8O 45B0;59 H?8;L:>9. 
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A>1K 8E A>548=5=8O <564C A>1>9; 

- 2K1@0BL :>;8G5AB2> 8 A>45@60=85 87>1@065=89 45B0;59, ?@54=0- 
7=0G5==KE 4;O 45B0;8@>20=8O, @0A?>;>65=85 3;02=>3> 2840; 

- 2K1@0BL D>@<0B, <0AHB01 87>1@065=89; 
- ?@>254O :><?>=>2:C 87>1@065=89 =0 D>@<0B5, =0G5@B8BL 8E 2 2K- 

1@0==>< <0AHB015, 2K?>;=8BL =5>1E>48<K5 @07@57K, A5G5=8O, 2K=>A=K5 
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M;5<5=BK; 
- =0=5AB8 459AB28B5;L=K5 @07<5@K 45B0;8;. 
- 70?>;=8BL >A=>2=CN =04?8AL. � >A=>2=>9 =04?8A8 C:07K20NB =0- 

8<5=>20=85 45B0;8, 55 >1>7=0G5=85, >1>7=0G5=85 <0B5@80;0, 87 :>B>@>3> 
2K?>;=5=0 45B0;L. 

�>4 G5@B560 �� 27.02.07 01.14.00. �<5AB> 42CE ?>A;54=8E =C;59 2 
:>45 ?8H5BAO =><5@ ?>78F88 45B0;8 ?> A1>@>G=><C G5@B56C. 

 

 

$8AC=>: 41 #@8<5@ 8=48284C0;L=>3> 7040=8O 
(%1>@>G=K9 G5@B56 8 A?5F8D8:0F8O) 
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$8AC=>: 42. �5B0;8@>20=85 28;:8 (?>7. 2) 
 

$8AC=>: 43 �5B0;8@>20=85 :@>=HB59=0 (?>7. 3) 
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$8AC=>: 44 �5B0;8@>20=85 >A8 (?>7. 5) ?;0=:8 (?>7. 4) 
 

$8AC=>: 45 �5B0;8@>20=85 @>;8:0 (?>7. 1) 8 2BC;:8 (?>7. 9) 
 

КBAFDB?PAO9 6BCDBEO: 
1. +5< >B;8G05BAO G5@B56 >1I53> 2840 >B A1>@>G=>3> G5@B560? 
2. �0:85 @07<5@K ?@>AB02;ONB =0 A1>@>G=>< G5@B565? 
3. �0:8< =><5@>< H@8DB0 2K?>;=ONB =><5@0 ?>78F89? 
4. �0: @0A?>;030NB ?>;:8 ;8=89-2K=>A>: A =><5@0<8 ?>78F89 >B=>- 

A8B5;L=> 87>1@065=8O C7;0? 
5. �0:85 M;5<5=BK 45B0;59 4>?CA:05BAO =5 ?>:07K20BL =0 A1>@>G=>< 

G5@B565? 
6. �0: @0A?>;030NB ;8=88 HB@8E>2:8 =0 A<56=KE 45B0;OE C7;0? 
7. �0: 8A?>;L7CNB 3010@8B=K5 ?@O<>C3>;L=8:8 ?@8 2K?>;=5=88 

87>1@065=89? 
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�D4>F<K9E>B9 ;4ASF<9. ВOCB?A9A<9 E5BDBKAB7B K9DF9:4 
;G5K4FB= C9D984K< 

 

Ц9?P: 87CG8BL ?@028;0 8 ?@85<K 87>1@065=8O 8 >1>7=0G5=8O 7C1G0- 
BKE ?5@540G ?> �"%& 2403-75 4;O F8;8=4@8G5A:8E 7C1G0BKE ?5@540G. 
#@8>1@5AB8 =02K:8 2K?>;=5=8O F8;8=4@8G5A:>9 7C1G0B>9 ?5@540G8, @07- 
28BL =02K:8 GB5=8O G5@B560, >D>@<;OBL :>=AB@C:B>@A:CN 4>:C<5=B0F8N 2 
A>>B25BAB288 A B@51>20=8O<8 AB0=40@B>2 �%�� : >D>@<;5=8N 8 A>AB02;5- 
=8N G5@B5659. 

З484A<S > CD4>F<K9E>B= D45BF9: 
�D4H<ч9E>B9 ;484A<9: 
�K?>;=8BL A1>@>G=K9 G5@B56 F8;8=4@8G5A:>9 7C1G0B>9 ?5@540G8 8 

A>AB028BL A?5F8D8:0F8N. �0@80=BK 7040=8O ?@54AB02;5=K 2 B01;8F5 29. 
$07<5@K H?>=>: 8 ?07>2 4;O =8E CAB0=>28BL ?> �"%& 23360-78 [1], >A- 
B0;L=K5 ?0@0<5B@K >?@545;8BL A ?><>ILN @0AG5B=KE D>@<C; ?> B01;8F5 
30. !0=5AB8 @07<5@K 480<5B@>2 20;>2 8 <56>A52>3> @0AAB>O=8O. #@8<5@ 
2K?>;=5=8O 3@0D8G5A:>3> 7040=8O ?@54AB02;5= =0 @8AC=:5 46. 

 

&01;8F0 29 

�4D<4AFO ;484A<S 
�4D4- 

@9FDO 

№ 64D<4AF4 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

m 5 4 5 3 4 4 5 4 4 4 4 5 4 5 4 4 4 

z1 20 20 15 25 25 20 18 15 18 20 15 16 20 16 15 18 20 

z2 25 40 32 40 35 34 30 35 30 36 35 30 32 30 35 35 36 

D61 25 25 25 20 25 22 25 20 22 22 20 25 22 25 20 24 25 

D62 25 30 35 25 32 25 32 30 25 30 30 32 30 36 25 30 32 
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$8AC=>: 46 #@8<5@ 2K?>;=5=8O 3@0D8G5A:>3> 7040=8O 
 

�BDя8B> 6OCB?A9A<я 7D4H<ч9E>B7B ;484A<я: 
�C1G0BK5 70F5?;5=8O ?@8<5=ONBAO 4;O ?5@540G8 2@0I0B5;L=>3> 

42865=8O >B >4=>3> 20;0 : 4@C3><C. �A;8 >A8 20;>2 ?0@0;;5;L=K, B> ?5@5- 
40GC >ACI5AB2;ONB F8;8=4@8G5A:8<8 7C1G0BK<8 :>;5A0<8. #@8 ?5@5A5- 
:0NI8EAO >AOE ?@8<5=ONB :>=8G5A:85 7C1G0BK5 :>;5A0. +5@2OG=0O ?5@5- 
40G0 ?@8<5=O5BAO 2 B5E A;CG0OE, :>340 >A8 20;>2 A:@5I820NBAO. 

#@5420@8B5;L=> =5>1E>48<> ?> CG51=8:C 87CG8BL >A=>2=K5 ?0@0- 
<5B@K 7C1G0BKE :>;5A 8 8E 2708<>A2O7L. �;O F8;8=4@8G5A:>3> 7C1G0B>3> 
:>;5A0 >A=>2=K< ?0@0<5B@>< O2;O5BAO <>4C;L, :>B>@K9 2K@0605BAO 2 
<8;;8<5B@0E. �"%& 9563-60 ?@54CA<0B@8205B ?@54?>GB8B5;L=K9 @O4 <>- 
4C;59: 1; 1,25; 1,5; 2; 2,5; 3; 4, 5; 6; 8; 10, 12; 16; 20. 

�20 :>;5A0, =0E>4OI8EAO 2 70F5?;5=88, 8<5NB >48=0:>2K9 <>4C;L. 
#> <>4C;N 8 :>;8G5AB2C 7C1L52 2K18@0NB 8=AB@C<5=B 4;O 873>B>2;5=8O 
7C1G0B>3> :>;5A0 8 254CB @0AG5B M;5<5=B>2 7C1G0B>3> :>;5A0. �0==K5 4;O 
F8;8=4@8G5A:8E ?@O<>7C1KE :>;5A ?@82545=K =0 @8AC=:5 47. 
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$8AC=>: 47 �0==K5 4;O F8;8=4@8G5A:8E ?@O<>7C1KE :>;5A 
 

 4EK9F Q?9@9AFB6 ;G5K4FB7B >B?9E4: A>>B=>H5=85 @07<5@>2 M;5- 
<5=B>2 F8;8=4@8G5A:>9 7C1G0B>9 ?5@540G8 2 7028A8<>AB8 >B <>4C;O m, 
G8A5; 7C1L52 H5AB5@=8 z1 8 :>;5A0 z2 8 480<5B@>2 20;>2 H5AB5@=8 D21 8 
:>;5A0 D22?@82545=> 2 B01;8F5 24. 

� ?@02>9 25@E=59 G0AB8 G5@B560 ?><5I0NB A>:@0I5==CN B01;8FC A 
C:070=85< <>4C;O m, G8A;0 7C1L52 H5AB5@=8 z1 8 :>;5A0 z2 8 480<5B@0 45- 
;8B5;L=>9 >:@C6=>AB8 d (A<. @8A. 47). 

 

&01;8F0 30 
%>>B=>H5=85 @07<5@>2 M;5<5=B>2 F8;8=4@8G5A:>9 7C1G0B>9 ?5@540G8 

Э?9@9AF C9D984K< �5B;A4K9A<9  4;@9D, @@ 

�5;8B5;L=K9 480<5B@ H5AB5@=8 d1 d1 = mz1 

�80<5B@ 25@H8= 7C1L52 H5AB5@=8 da1 da1 = d1 + 2ha1 

�80<5B@ 2?048= H5AB5@=8 df1 df1 = d1 – 2hf1 

�;8=0 ABC?8FK H5AB5@=8 LAB1 LAB1 = 1,5 D21 

!0@C6=K9 480<5B@ ABC?8FK H5AB5@=8 D AB1 D AB1= 1,6 D21 

�80<5B@ 20;0 H5AB5@=8 D1 D1= 1,2 D21 

�5;8B5;L=K9 480<5B@ :>;5A0 d2 d2 = mz2 

�80<5B@ 25@H8= 7C1L52 :>;5A0 da2 da2 = d2 + 2ha2 

�80<5B@ 2?048= :>;5A0 df2 df2 = d2–2hf2 

�;8=0 ABC?8FK :>;5A0 LAB2 LAB2 = 1,5 D22 

!0@C6=K9 480<5B@ ABC?8FK :>;5A0 D AB2 D AB2= 1,6 D22 

�80<5B@ 20;0 :>;5A0 D2 D2 = 1,2 D22 

,8@8=0 7C1G0B>3> 25=F0 b b = 6...7m 

&>;I8=0 >1>40 7C1G0B>3> 25=F0 ·1 ·1 = 2,25m 

&>;I8=0 48A:0 ·2 ·2 = ⅓b 
 56>A52>5 @0AAB>O=85 0 0 = 0,5 (d1 + d2) 
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!0 ;8AB5 D>@<0B0 A3 =5>1E>48<> 2K?>;=8BL G5@B56 F8;8=4@8G5- 
A:>9 7C1G0B>9 ?5@540G8: 

1. � 7028A8<>AB8 >B =><5@0 20@80=B0 ?@8 7040==KE <>4C;O m, G8A;0 
7C1L52 H5AB5@=8 z1 8 :>;5A0 z2, ?@>8725AB8 @0AG5B 2A5E M;5<5=B>2 7C1G0B>9 

?5@540G8, 2K1@0BL <0AHB01. 
2. #@>4C<0BL :><?>=>2:C. �KG5@B8BL >A52K5 8 F5=B@>2K5 ;8=88. 
3. +B>1K ?@028;L=> @07<5AB8BL G5@B56 =0 D>@<0B5, =5>1E>48<> A=0- 

G0;0 >B;>68BL >A=>2=K5 ?0@0<5B@K 7C1G0BKE nepe40G: df2, df1 (@8A. 48) – 1 

MB0?. 
4. �0;L=59H55 ?>AB@>5=85 G5@B560 2545BAO 2 B0:>< ?>@O4:5, :0: MB> 

?>:070=> =0 @8A. 48 (2 8 3 MB0?); 
5. �KG5@B8BL H?>=:8 ?@87<0B8G5A:85 2 A>>B25BAB288 A �"%& 

23360-78. 

6. �K?>;=8BL =5>1E>48<K5 @07@57K. 
7. !0G5@B8BL 8 70?>;=8BL B01;8FC ?0@0<5B@>2 7C1G0BKE :>;5A. 
8. !0=5AB8 @07<5@K. 
9. %>AB028BL A?5F8D8:0F8N. 
9. "125AB8 G5@B56. 
10. �0?>;=8BL >A=>2=CN =04?8AL. 

 

 

 

 

 

 

 

 

 

$8AC=>: 48 #>A;54>20B5;L=>ABL 2KG5@G820=8O 7C1G0BKE ?5@540G 

%;54C5B >1@0B8BL 2=8<0=85 =0 B>, :0: ?>:07K20NBAO <5AB0 70F5?;5- 
=8O 7C1L52 =0 ?5@2>< MB0?5 ?>AB@>5=8O G5@B560 7C1G0B>9 ?5@540G8. 

 

 

 
5BAO? 

КBAFDB?PAO9 6BCDBEO: 
1. +B> B0:>5 <>4C;L 7C1G0B>3> :>;5A0? � :0:8E 548=8F0E >= 2K@060- 
 

2. �0: =07K20NB B@8 >:@C6=>AB8, A ?><>ILN :>B>@KE CA;>2=> 87>- 
1@060NB 7C1G0BK9 25=5F? 

3. �0:8<8 ;8=8O<8 8E ?@>2>4OB ?@8 87>1@065=88 7C1G0B>3> :>;5A0? 
4. �0: 87>1@060NB 7C1LO 7C1G0B>3> :>;5A0 2 @07@575? 

1-MB0? 2-MB0? 3-MB0? 
 

 

 

da2 
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�D4>F<K9E>B9 ;4ASF<9. ЧF9A<9 D45BK<I K9DF9:9= (89F4?9= < E5BDBKAOI 

K9DF9:9=). �D<@9AS9@O9 @4F9D<4?O 8?S <;7BFB6?9A<S 

89F4?9= < <I 6?<SA<9 A4 >4K9EF6B 7BFB6B= CDB8G>J<<. "9IA<K9E><9 

FD95B64A<S A4 BEA4EF>G, <AEFDG@9AF < ED98EF64 <;@9D9A<S 

 

Ц9?P: �K@01>B0BL =02K:8 2 GB5=88 8 2K?>;=5=88 G5@B5659 :8=5<0- 
B8G5A:8E AE5<. 

З484A<S > CD4>F<K9E>B= D45BF9: 
�D4H<ч9E>B9 ;484A<9: 
�K?>;=8BL :8=5<0B8G5A:CN AE5<C F8;8=4@8G5A:>9 7C1G0B>9 ?5@5- 

40G8 (20@80=B 7040=8O 27OBL 87 ?@0:B8G5A:8E 70=OB89 28,29,30). 

 

�D4F><9 F9BD9F<ч9E><9 E6989A<я: 
%E5<>9 =07K205BAO :>=AB@C:B>@A:89 4>:C<5=B, :>B>@K9 A>45@68B 

A>AB02=K5 G0AB8 8745;8O 8 A2O78 <564C =8<8 2 2845 CA;>2=KE 87>1@065- 
=89 8;8 >1>7=0G5=89. %E5<0 405B ?>OA=5=85 >A=>2=KE ?@8=F8?>2 459AB- 
28O 8 ?>A;54>20B5;L=>AB8 ?@>F5AA>2 ?@8 @01>B5 CAB@>9AB20, <5E0=87<0 8 

B. 4. &@51>20=8O : >D>@<;5=8N 8 2K?>;=5=8N AE5< CAB0=>2;5=K �"%& 

2.701-84. 

� 7028A8<>AB8 >B 284>2 M;5<5=B>2 8 A2O759, 2E>4OI8E 2 A>AB02 8745- 
;8O, @07;8G0NB AE5<K: 20:CC<=K5 – �, 384@02;8G5A:85 – �, :8=5<0B8G5- 
A:85 – �, ?=52<0B8G5A:85 – #, M=5@35B8G5A:85 – $, M;5:B@8G5A:85 8 4@. 

� 7028A8<>AB8 >B =07=0G5=8O AE5<K 1K20NB @07;8G=KE B8?>2: 
AB@C:BC@=K5 – 1, DC=:F8>=0;L=K5 – 2, ?@8=F8?80;L=K5 – 3, <>=B06=K5 – 
4 8 B. 4. 

�>4 AE5<K (1C:20 8 F8D@0) 405BAO 2 >A=>2=>9 =04?8A8 (D>@<0 1, 
�"%& 2.104-68) 4;O 1C:25==>3> F8D@>2>3> >1>7=0G5=8O 4>:C<5=B0 A @0A- 
H8D@>2:>9 ?>A;5 =08<5=>20=8O 8745;8O H@8DB>< <5=LH53> @07<5@0. 

%E5<K 2K?>;=ONB =0 ;8AB0E, @07<5@K :>B>@KE A>>B25BAB2CNB @07- 
<5@0< D>@<0B>2 ?> �"%& 2.301-68. �7>1@065==K5 =0 AE5<5 M;5<5=BK >1>- 
7=0G0NB 2 A>>B25BAB288 A> AB0=40@B>< 8 2=>AOB 2 B01;8FC ?5@5G=O M;5<5=- 

B>2 =0 ?5@2>< ;8AB5 AE5<K =04 >A=>2=>9 =04?8ALN ?> D>@<5 1 =0 @0AAB>O- 
=88 =5 <5=55 12 << >B =55 8;8 =0 >B45;L=KE ;8AB0E D>@<0B0 �4 2 2845 A0- 
<>AB>OB5;L=>3> 4>:C<5=B0. 

"1I85 B@51>20=8O : 2K?>;=5=8N :8=5<0B8G5A:8E AE5< @53;0<5=B8- 

@CNB �"%& 2.703-68 8 �"%& 2.770-68. #@8=F8?80;L=0O :8=5<0B8G5A:0O 
AE5<0 ?@54AB02;O5B A>1>9 A>2>:C?=>ABL :8=5<0B8G5A:8E M;5<5=B>2 8 8E 
A>548=5=89, ?@54=07=0G5==KE 4;O >ACI5AB2;5=8O @53C;8@>20=8O, C?@02- 
;5=8O 8 :>=B@>;O 7040==KE 42865=89 8 8A?>;=8B5;L=KE >@30=>2. 

�A5 M;5<5=BK AE5<K ?>:07K20NB CA;>2=K<8 3@0D8G5A:8<8 >1>7=0- 
G5=8O<8 �"%& 2.770-68. 
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%>>B=>H5=85 @07<5@>2 2708<>459AB2CNI8E M;5<5=B>2 2 8745;88 
4>;6=> ?@8<5@=> A>>B25BAB2>20BL A>>B=>H5=8N @07<5@>2 CA;>2=KE 3@0- 
D8G5A:8E >1>7=0G5=89 =0 AE5<5. 

!0 ?@8=F8?80;L=>9 :8=5<0B8G5A:>9 AE5<5 20;K, >A8, AB5@6=8, H0- 
BC=K, :@82>H8?K 8 B.?. 87>1@060NB A?;>H=>9 >A=>2=>9 ;8=859 B>;I8=>9 

S = 1 <<; 7C1G0BK5 :>;5A0, G5@2O:8, 72574>G:8, :C;0G:8 – A?;>H=>9 ;8=859 

B>;I8=>9 S/2; :>=BC@ 8745;8O, 2 :>B>@K9 2?8A0=0 AE5<0 – ;8=859 B>;I8- 

=>9 S/3. 

�064><C :8=5<0B8G5A:><C M;5<5=BC AE5<K ?@8A208205BAO ?>@O4:>- 
2K9 =><5@, =0G8=0O >B 8AB>G=8:0 42865=8O. #>@O4:>2K9 =><5@ M;5<5=B0 
?@>AB02;ONB =0 ?>;:5 ;8=88–2K=>A:8 0@01A:8<8 F8D@0<8. #>4 ?>;:>9 

C:07K20NB >A=>2=K5 E0@0:B5@8AB8:8 8 ?0@0<5B@K 40==>3> :8=5<0B8G5A:>- 
3> M;5<5=B0. 

!C<5@0F8N 20;>2 >?@545;ONB, =0G8=0O A 254CI53> 20;0, @8<A:8<8 

F8D@0<8. #@8<5@ >D>@<;5=8O :8=5<0B8G5A:>9 AE5<K ?@82545= =0 @8AC=- 

:5 49. 
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$8AC=>: 49 #@8<5@ >D>@<;5=8O G5@B560 :8=5<0B8G5A:>9 AE5<K 

 

�BDя8B> 6OCB?A9A<я 7D4H<ч9E>B7B ;484A<я: 
1. �7CG8BL =>@<0B82=CN 4>:C<5=B0F8N: �"%& 2.701-84, �"%& 

2.703-68 8 �"%& 2.770-68. 

2. #> 2K?>;=5==><C A1>@>G=><C G5@B56C F8;8=4@8G5A:>9 7C1G0B>9 

?5@540G8 A>AB028BL G5@B56 :8=5<0B8G5A:>9 AE5<K. 
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3. "125AB8 G5@B56. 
4. %>AB028BL B01;8FC ?5@5G=O M;5<5=B>2. 
5. �0?>;=8BL >A=>2=CN =04?8AL. 

 

КBAFDB?PAO9 6BCDBEO: 
1. +B> =07K20NB :8=5<0B8G5A:>9 AE5<>9? 
2. �@0D8G5A:85 >1>7=0G5=8O M;5<5=B>2 :8=5<0B8G5A:8E AE5< ?> 

�"%& 2.770-68. 

3. �0: =C<5@CNBAO M;5<5=BK :8=5<0B8G5A:8E AE5<? 
4. �84K :8=5<0B8G5A:8E AE5<. 
5. �0:85 4>:C<5=BK @53C;8@CNB ?@028;L=>ABL A>AB02;5=8O :8=5<0- 

B8G5A:8E AE5<? 
6. !07>28B5 >A=>2=K5 ?@028;0 GB5=8O :8=5<0B8G5A:8E AE5<. 

 

!4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES 

Ц9?P: 70:@5?;5=85 B5>@5B8G5A:>3> <0B5@80;0 8 ?@0:B8G5A:8E =02K- 

:>2 ?> 87CG5==>9 B5<5 ?@0:B8G5A:8E 70=OB89 № 28,29,30,31,32. 

�D4H<ч9E>B9 ;484A<9: 
�025@H8BL @01>G85 G5@B568 45B0;59 ?> G5@B56C >1I53> 2840, 2K- 

40==><C =0 ?@0:B8G5A:>< 70=OB88 № 28. �K?>;=8BL ?>AB@>5=85 0:A>=>- 
<5B@8G5A:>9 ?@>5:F88 >4=>9 87 ?>78F89 45B0;8. 

�BDя8B> 6OCB?A9A<я 7D4H<ч9E>B7B ;484A<я A<. 2 ?@0:B8G5A:8E 70- 
=OB8OE № 28,29,30,31,32 
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4C5BAO 2:;NG8BL 2 M:A?;8:0F8N A;54CNI85 40==K5: =><5@ ?>78F88 >1>- 
@C4>20=8O =0 ?;0=5, =08<5=>20=85 >1>@C4>20=8O, 3010@8B=K5 @07<5@K, 
:>;8G5AB2>, ?@8<5G0=85. 

 #>A;5 ?>41>@0 @0AG5@B8BL @0A?>;>65=85 >1>@C4>20=8O =0 ?;0=5. 
#5@54 :064K< AB0=:>< 8;8 4@C38< >1>@C4>20=85< ?@54CA<>B@5=> @01>G55 
<5AB> H8@8=>9 =5 <5=55 750 << >B D@>=B0 AB0=:0.  5AB> @01>G53> =0 G5@- 
B565 CA;>2=> >1>7=0G05BAO >:@C6=>ABLN 480<5B@>< 5 <<. �@C6>: 45;8BAO 
?>?>;0<, =86=OO G0ABL 70G5@=O5BAO. %25B;0O G0ABL :@C6:0 C:07K205B ?>- 
;>65=85 @01>G53> ;8F>< : AB0=:C. 

#@>872>4AB25==>5 >1>@C4>20=85 =0 ?;0=5 >1>7=0G05BAO F8D@0<8 2 
A>>B25BAB288 A M:A?;8:0F859. 

�A5 >1>@C4>20=85, >B=>AOI85AO : BC?8:>2K< ?>AB0< 8 ?>AB0< =0 ?>- 
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