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2K?>;=O5<KE AB@>8B5;L=KE @01>B ABC45=B0<8 A?5F80;L=>AB8 08.02.01 %B@>8B5;LAB2> 8 
M:A?;C0B0F8O 740=89 8 A>>@C65=89 4>;6=K 2K?>;=8BL 15 ?@0:B8G5A:8E @01>B. 

� <5B>48G5A:>< ?>A>188 ?@82545=K =5>1E>48<K5 ?>OA=5=8O >A=>2=KE ?>=OB89; 8AE>4=K5 
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�D4>F<K9E>B9 ;4ASF<9 №1. �9B89;<K9E>4S CB87BFB6>4 CDB9>F4 8?S 6OABE4 97B A4 @9EFABEFP.  
 

&5;L @01>BK: #>7=0:><8BAO A> A?>A>10<8 ?>43>B>2:8 40==KE 4;O @07182>G=KE @01>B. 
#@8>1@5AB8 ?@0:B8G5A:85 =02K:8 ?@8 ?>43>B>2:5 ?@>5:B0. 

 0B5@80;K 8 ?@8=04;56=>AB8: 8AE>4=K5 40==K5 4;O @0AG5B0 (2K40NBAO ?@5?>4020B5;5<), 
@01>G0O B5B@04L, G5@B56=K5 ?@8=04;56=>AB8. 

 

%>45@60=85 ?@0:B8G5A:>3> 70=OB8O 
1. #>43>B>28BL 40==K5 4;O ?5@5=5A5=8O ?@>5:B0 A>>@C65=8O =0 <5AB=>ABL 0=0;8B8G5A:8< 

A?>A>1><. 
 

"A=>2=K5 B5>@5B8G5A:85 ?>=OB8O 
 5B>48:0 ?>43>B>2:8 40==KE 4;O @07182>G=KE @01>B 8 B>G=>ABL ?5@5=5A5=8O A>>@C65=89 

2 =0BC@C 7028AOB 2 8725AB=>9 <5@5 >B <5B>40 ?@>5:B8@>20=8O. "4=0:> 2> 2A5E <5B>40E 2 B>9 8;8 
8=>9 <5@5 ?@8ACBAB2CNB B@8 A?>A>10 ?>43>B>2:8 40==KE 4;O @07182>G=KE @01>B: 3@0D8G5A:89, 
0=0;8B8G5A:89 8 3@0D>0=0;8B8G5A:89. 

Г@4ф<ч5A><= A?>A>5 70:;NG05BAO 2 B><, GB> :>>@48=0BK 2K=>A8<KE =0 <5AB=>ABL B>G5: 
>?@545;ONBAO =0 35=?;0=5 3@0D8G5A:8, ?@8 ?><>I8 F8@:C;O-87<5@8B5;O 8 <0AHB01=>9 ;8=59:8. 
&>G=>ABL MB8E 40==KE 7028A8B >B <0AHB010 ?;0=0 8 45D>@<0F88 1C<038, =0 :>B>@>9 A>AB02;5= 

?;0=. +5< :@C?=55 <0AHB01 ?;0=0, B5< 2KH5 B>G=>ABL ?>;CG05<KE A ?;0=0 ;8=59=KE 25;8G8=. 
�A;8 CG5ABL, GB> ?@>5:B8@>20=85 ?@>872>48BAO =0 :>?8OE B>?>3@0D8G5A:8E ?;0=>2, B> @50;L=0O 
B>G=>ABL 1C45B 5IP =865. #>MB><C 3@0D8G5A:89 <5B>4 ?>43>B>2:8, 1C4CG8 =08<5=55 B>G=K<, 
?@8<5=ONB :@09=5 @54:>, ;8HL 4;O @07182>:, =5 B@51CNI8E 2708<=>9 C2O7:8 @0718205<KE B>G5:. 

А=4?<B<ч5A><= A?>A>5 70:;NG05BAO 2 2KG8A;5=88 :>>@48=0B ?@>5:B=KE B>G5:, @5H5=85< 

?@O<KE 35>4578G5A:8E 7040G. �;O @5H5=8O ?@O<KE 35>4578G5A:8E 7040G =5>1E>48<K5 40==K5 
(4;8=K ;8=89 8 48@5:F8>==K5 C3;K) =0E>4OB 8;8 15@CB 87 35><5B@8G5A:8E A2O759 <564C >AO<8, 
M;5<5=B0<8 8 :>=AB@C:F8O<8 740=89 8 A>>@C65=89, 8A?>;L7CNB 0=0;8B8G5A:85 A2O78 <564C 
8AE>4=K<8 ?C=:B0<8 8 @0718205<K<8. �8@5:F8>==K5 C3;K 8 4;8=K ;8=89 <>3CB 1KBL =0945=K 

87 @5H5=8O >1@0B=KE 35>4578G5A:8E 7040G, 0 @07182>G=K5 C3;K :0: @07=>ABL 48@5:F8>==KE C3;>2 
=0?@02;5=89. 

Г@4ф>4=4?<B<ч5A><= A?>A>5 ?@54AB02;O5B A>1>9 A>G5B0=85 0=0;8B8G5A:>3> 8 

3@0D8G5A:>3> A?>A>1>2. 
 

#>@O4>: 2K?>;=5=8O @01>BK 

#@8 ?><>I8 F8@:C;O 8 ?>?5@5G=>3> <0AHB010 =0 ?;0= AB@>8B5;L=>9 ?;>I04:8 =0=>AOB 
C3;>2K5 B>G:8 �, �, �, F 42CE 70?@>5:B8@>20==KE 740=89 >B=>A8B5;L=> ACI5AB2CNI53> 740=8O 
H:>;K 2 A>>B25BAB288 A @07<5@0<8, C:070==K<8 =0 $8AC=:5 1. 

 
$8AC=>: 1. %E5<0 

 

�725AB=K B0:65 40==K5 35>4578G5A:>9 ?@82O7:8: 3>@87>=B0;L=K5 C3;K β1= 19º33,2' 8 

β2=17˚00,0' 8 4;8=K ;8=89 (d7-N=39,36 < 8 d5-M=53,90 <, 0 B0:65 8AE>4=K5 48@5:F8>==K5 C3;K 

AB>@>= B5>4>;8B=>3> E>40 α4-5, α 7-8 8 :>>@48=0BK B>G5: 5 8 7, 2KG8A;ONB :>>@48=0BK B>G5:   8 N 
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8 70B5< B>G5: � �, � 8 F A>>@C65=89 ($8AC=>: 1). #@54?>;>68<, 87 254><>AB8 2KG8A;5=8O 
:>>@48=0B 27OBK A;54CNI85 8AE>4=K5 48@5:F8>==K5 C3;K (&01;8F0 1) 8 :>>@48=0BK (&01;8F0 2). 

 

 

    &01;8F0 1 

%B>@>=0 
E>40 

�8@5:F8>==K9 

C3>; 
1-2 45° 07,5′ 
4-5  240° 09,6′ 
6-1  326 °18,2′ 
7-8  52° 16,0′ 
 

       

&01;8F0 2 

!><5@ 
B>G:8 

#@O<>C3>;L=K5 
:>>@48=0BK 

) Y 

1 +500,00 +500,00 

5  +335,42 +730,65 

6 +390,05 +573,29 

7  +464,88 +695,86 

8  +522,58 +770,37 

 

�8@5:F8>==K5 C3;K =0?@02;5=89 7-N 8 5-  >?@545;O5< ?> D>@<C;5:                                 
�A?>;L7CO 40==K5 ?@82O7:8 8 8AE>4=K5 40==K5 (&01;8F0 1), 2KG8A;ONB 48@5:F8>==K5 

C3;K:  
α7-N = 52˚16,0' + 19˚33,2' = 71˚49,2'  
α5-M = 240˚09,6' + 180˚00' - 17˚00'= 60˚09,6' - 17˚00' = 43˚09,6' 
�;O :>=B@>;O ?@028;L=>AB8 2KG8A;5=8O 48@5:F8>==KE C3;>2 8E A@02=820NB A 

87<5@5=8O<8 =0 ?;0=5. � =0H5< ?@8<5@5 ?>;CG5=>:  
α7-N =71˚30'; α5-M = 43˚30', GB> A2845B5;LAB2C5B >1 >BACBAB288 3@C1KE >H81>: 2 

2KG8A;5=8OE.  
�KG8A;5=8O :>>@48=0B B>G5:   8 N 2K?>;=ONB ?> D>@<C;0< ?@O<>9 35>4578G5A:>9 

7040G8:  
X2= X1+&X; Y2= Y1+&Y, 
345  &)=d cos∙r,  &Y=d sin∙r., d 3 4;8=0 ;8=88 7-N 8;8 5- , r- @C<1K B5E 65 ;8=89, X1;Y1 - 

:>>@48=0BK B>G5: =0G0;0 ;8=897-N 8 5- , B.5. :>>@48=0BK B>G:8 7 8;8 5, X2;Y2 - :>>@48=0BK 

:>=F>2 MB8E 65 ;8=89 3 :>>@48=0BK B>G:8 N 8 M.  

�KG8A;5=8O @0A?>;030NB 2 &01;8F5 3. 

#@8 2KG8A;5=88 ?@8@0I5=89 :>>@48=0B &) 8 &Y =5>1E>48<> >1@0B8BL 2=8<0=85 =0 
>?@545;5=85 7=0:>2 ?@8@0I5=89 :>>@48=0B ?> =0720=8O< @C<1>2 r7-N 8 r5- . 

�=0;>38G=> 2KG8A;ONB 8 :>>@48=0BK B>G:8  . �;O :>=B@>;O A@02=820NB 2KG8A;5==K5 8 

>?@545;5==K5 3@0D8G5A:8 A ?;0=0 :>>@48=0BK B>G5: N 8 M. 

&01;8F0 3 

 
 

#@8 2KG8A;5=88 ?@8@0I5=89 :>>@48=0B &) 8 &Y =5>1E>48<> >1@0B8BL 2=8<0=85 =0 
>?@545;5=85 7=0:>2 ?@8@0I5=89 :>>@48=0B ?> =0720=8O< @C<1>2 r7-N 8 r5- .  

#@8@0I5=8O :>>@48=0B ?>;CG8;8AL @02=K<8:  
&)= 39,36 E0,31200 =+ 12,28;  

&Y= 39,36 E0,95008 =+ 37,40. 

�=0;>38G=> 2KG8A;ONB 8 :>>@48=0BK B>G:8  .  



7 

 

�;O :>=B@>;O A@02=820NB 2KG8A;5==K5 8 >?@545;5==K5 3@0D8G5A:8 A ?;0=0 :>>@48=0BK 

B>G5: N 8 M. 

�KG8A;O5< 48@5:F8>==K9 C3>; 8 4;8=C ;8=88  N, @5H0O >1@0B=CN 35>4578G5A:CN 7040GC 
?> D>@<C;0<:                       ,                      ,    :        

#> 7=0:0< ?@8@0I5=89 :>>@48=0B >?@545;ONB =0720=85 @C<10 8 2KG8A;ONB 48@5:F8>==K9 

C3>;. 
�KG8A;5==0O 4;8=0 ;8=89  N 4>;6=0 1KBL @02=0 108,00 <. ($8AC=>: 1). �>?CAB8<>5 

>B:;>=5=85 >B MB>9 25;8G8=K, =0<5@5==>9 =0 <5AB=>AB8 ?@8 ?@82O7:5 =5 4>;6=> ?@52>AE>48BL 
0,02 <. 1B>B :>=B@>;L 30@0=B8@C5B ?@028;L=>ABL 2KG8A;5=8O :>>@48=0B B>G5:   8 N 8 
48@5:F8>==>3> C3;0 αMN. #>A;54CNI85 2KG8A;5=8O 157 A>1;N45=8O MB>3> :>=B@>;O 2K?>;=8BL 
=5;L7O.  

�KG8A;5=8O @0A?>;030NB 2 &01;8F5 4. 

&01;8F0 4 

 
 

�0B5< 2KG8A;ONB :>>@48=0BK B>G5: A>>@C65=89 �, �, E 8 F. �AE>4=K<8 :>>@48=0B0<8 
O2;ONBAO :>>@48=0BK B>G:8 N.  

� 7028A8<>AB8 >B @0A?>;>65=8O B>G:8 =0 ?;0=5 2K18@0NB ?>4E>4OI89 A?>A>1 2K=>A0 MB>9 
B>:8 =0 <5AB=>AB8 (?>;O@=KE :>>@48=0B, C3;>2KE 70A5G5:, ;8=59=KE 70A5G5:, ?@O<>C3>;L=KE 
:>>@48=0B A 8A?>;L7>20=85< AB@>8B5;L=>9 A5B:8). 

$0AA<>B@8< A0<K9 ?@>AB>9 A?>A>1 3 A?>A>1 ?>;O@=KE :>>@48=0B 

�;O ?5@5=5A5=8O B>G:8 F =0 <5AB=>ABL A?>A>1>< ?>;O@=KE :>>@48=0B =5>1E>48<> AG8A;8BL 
@07182>G=K5 M;5<5=BK: 4;8=C ;8=88 d 8 3>@87>=B0;L=K9 C3>; β ($8AC=>: 2).  

 
$8AC=>: 2. %E5<0. %?>A>1 ?>;O@=KE :>>@48=0B 

 

�KG8A;5=8O 2K?>;=ONB ?> D>@<C;0< >1@0B=>9 35>4578G5A:>9 7040G8 8 @0A?>;030NB 2 
&01;8F5 5.  

&01;8F0 5. 
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�>>@48=0BK B>G:8 1 ()1, Y1) B5>4>;8B=>3> E>40 2K?8AK20NB 87 B01;8FK 8AE>4=KE 

:>>@48=0B (A<. &01;8FC 4), 0 :>>@48=0BK B>G:8 F ()2, Y2). �0;L=59H85 2KG8A;5=8O 2 &01;8F5 5 

0=0;>38G=K 2K?>;=5==K< 2 B01;8F5 4. �KG8A;OO 40==K5 4;O @07182:8, >4=>2@5<5==> 2K?>;=ONB 
0=0;8B8G5A:89 :>=B@>;L ?@028;L=>AB8 2KG8A;5=8O :>>@48=0B B>G:8 F 2, A@02=820O 2KG8A;5==CN 

4;8=C d ($8AC=>: 2) A 4;8=>9 MB>9 65 ;8=88, ?>:070==>9 =0 $8AC=:5 1.  

�>?CAB8<>5 >B:;>=5=85 0,04 <.  
$07182>G=K9 C3>; >?@545;ONB :0: @07=>ABL 48@5:F8>==KE C3;>2 =0?@02;5=89 ?> D>@<C;5:  
β=α1-F- α1=75˚30,1' - 45˚07,5' = 30˚22,6' 
#>;CG5==K5 @07182>G=K5 M;5<5=BK β 8 d 2K?8AK20NBAO =0 @07182>G=K9 G5@B56. 

 

�>=B@>;L=K5 2>?@>AK: 
1. +B> 7=0G8B ?5@5=5AB8 ?@>5:B A>>@C65=8O =0 <5AB=>ABL?  
2. +B> B0:>5 @07182>G=K9 G5@B56 8 GB> =0 =53> =0=>A8BAO?  
3. �0:85 ACI5AB2CNB A?>A>1K ?>43>B>2:8 40==KE 4;O A>AB02;5=8O @07182>G=KE G5@B5659 8 2 

G5< 8E ACI=>ABL?  
4. +B> =07K205BAO 35>4578G5A:>9 >A=>2>9 4;O ?5@5=5A5=8O ?@>5:B0 A>>@C65=8O =0 <5AB=>ABL?  

 

�D4>F<K9E>B9 ;4ASF<9 №2. �BEFDB9A<9 CDB9>FAB7B G7?4 F9B8B?<FB@ 

 

&5;L @01>BK: =0CG8BLAO AB@>8B ?@>5:B=K9 3>@87>=B0;L=K9 C3>; A ?><>ILN B5>4>;8B0. 
 

 0B5@80;K 8 ?@8=04;56=>AB8: B5>4>;8B ;N1>9 <>45;8, =825;8@=0O @59:0, HB0B82, @01>G0O 
B5B@04L, G5@B56=K5 ?@8=04;56=>AB8. �AE>4=K5 40==K5 2K40NBAO ?@5?>4020B5;5<. 
 

%>45@60=85 ?@0:B8G5A:>3> 70=OB8O 
1. #>2B>@8BL ?@028;0 >1@0I5=8O A 35>4578G5A:8<8 ?@81>@0<8. 
2. �A?>;L7CO 8AE>4=K5 40==K5, 2K?>;=8BL ?>AB@>5=85 3>@87>=B0;L=>3> C3;0. 
3. �K?>;=8BL :>=B@>;L=K5 87<5@5=85 C3;0 8 A@02=8BL A ?@>5:B=K<. 
4. �KG5@B8BL AE5<C ?>AB@>5=8O ?@>5:B=>3> C3;0 2 =0BC@C =0 <5AB=>AB8. 
 

#>@O4>: 2K?>;=5=8O @01>BK 

"A=>2=K5 ?@028;0 >1@0I5=8O A 35>4578G5A:8<8 ?@81>@0<8. 
1. �0?@5I05BAO A A8;>9 70:@CG820BL 28=BK 35>4578G5A:>3> ?@81>@0. 
2. �0?@5I05BAO ?>2>@0G820BL G0AB8 ?@81>@0 ?@8 70:@5?;5==KE 70:@5?8B5;L=KE 28=B0E. 
3. "?B8<0;L=>5 ?>;>65=85 @01>BK <8:@><5B@5==KE 28=B>2 A@54=55. 
4. 'AB0=>28BL B5>4>;8B 2 @01>G55 ?>;>65=85: 70:@5?8BL ?@81>@ =0 HB0B825; 2K25AB8 >AL 
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2@0I5=8O ?@81>@0 2 >B25A=>5 ?>;>65=85; CAB0=>28BL C@>25=L <564C 42C<O ?>4J5<=K<8 

28=B0<8, 2K25AB8 C@>25=L =0 A5@548=C 2@0I5=85< MB8E 42CE 28=B>2 2 ?@>B82>?>;>6=K5 
AB>@>=K; 2@0I5=85< B@5BL53> 28=B0 2K25AB8 C@>25=L 2 F5=B@ 0<?C;K. 

5. �K?>;=8BL D>:CA8@>2:C: :@5<0;L5@>9 - @57:>ABL >1J5:B0; >:C;O@=K< :>;LF>< - @57:>ABL 
A5B:8 =8B59. 

 

 

#@>5:B=K9 C3>; >B:;04K20NB >B =0?@02;5=89 8AE>4=KE AB>@>=, 70:@5?;5==KE ?C=:B0<8 

@07182>G=>9 A5B8, 8;8 >B C65 @0718BKE >A59 A>>@C65=89.  
#@8 ?>AB@>5=88 ?@>5:B=>3> C3;0 β A B>G=>ABLN ?@81>@0 2 25@H8=5 C3;0 � CAB0=02;820NB 
B5>4>;8B ($8AC=>: 1) 2 ?>;>65=88 ��, =02>4OB 7@8B5;L=CN B@C1C =0 2878@=CN <0@:C 2 :018=5B5, 
@0A?>;>65==CN =04 B>G:>9 (?C=:B><) �, 8 A=8<0NB >BAG5B NA ?> 3>@87>=B0;L=><C :@C3C. 

 
$8AC=>: 1. %E5<0 ?>AB@>5=8O C3;0  

 

 

�KG8A;ONB >BAG5B NB, A>>B25BAB2CNI89 ?@>5:B=><C C3;C β ?> D>@<C;5: 

 
(7=0: <8=CA0 2 D>@<C;5 A>>B25BAB2C5B >B;>65=8N C3;0 ?@>B82 G0A>2>9 AB@5;:8).  
 

�0;55 @072>@0G820NB 7@8B5;L=CN B@C1C 4> 2KG8A;5==>3> >BAG5B0 NB 8 B@51C5<>< @0AAB>O=88 2 
AB2>@5 2878@=>9 >A8 D8:A8@CNB =0 <5AB=>AB8 B>G:C B′.  
+B>1K 8A:;NG8BL 2;8O=85 ?@81>@=KE ?>3@5H=>AB59 (:>;;8<0F8>==>9, =5@025=AB20 ?>4AB02>: 
B@C1K 8 4@.), C3>; >B:;04K20NB 2B>@>9 @07, ?@8 4@C3>< ?>;>65=88 25@B8:0;L=>3> :@C30 (?@8 �#), 
8 >B<5G0NB B>G:C B′′. �5;5=85< >B@57:0 B′B′′ ?>?>;0< =0E>4OB B>G:C B 8 70:@5?;ONB 55.  
!0?@02;5=85 "� A>AB02;O5B A 8AE>4=K< =0?@02;5=85< "� ?@>5:B=K9 C3>; 2 ?@545;0E B>G=>AB8 

B5>4>;8B0. 
�7<5@O5< ?>;CG5==K9 C3>; A 7040==>9 B>G=>ABLN (=5>1E>48<K< G8A;>< ?@85<>2). 
 

�0;55 2KG8A;ONB @07=>ABL <564C 87<5@5==K< C3;>< β1 8 53> ?@>5:B=K< 7=0G5=85< β 

 
"F5=8205< B>G=>ABL ?>AB@>5=8O ?@>5:B=>3> C3;0. �K?>;=O5< ?>AB>@5==85 AE5<K. 
 

�>=B@>;L=K5 2>?@>AK: 
1. �0:8< ?@81>@>< <>6=> 2K?>;=OBL ?>AB@>5=85 ?@>5:B=>3> C3;0? 
2. �0: 2K?>;=ONB ?>AB@>5=85 ?@>5:B=>3> C3;0 B5>4>;8B><? 
3. �0: ?@>:>=B@>;8@>20BL, GB> ?@>5:B=K9 C3>; 2K=5A5= 25@=>? 
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�D4>F<K9E>B9 ;4ASF<9 №3. �OABE CDB9>FAB= BF@9F>< < ;484AAB7B G>?BA4 A<69?<DB@ 

 

&5;L @01>BK: =0CG8BLAO 2K?>;=OBL 2K=>A ?@>5:B=>9 >B<5B:8 8 7040==>3> C:;>=0 =0 
AB@>8B5;L=>9 ?;>I04:5. 

 0B5@80;K 8 ?@8=04;56=>AB8: =825;8@ ;N1>9 <>45;8, =825;8@=0O @59:0. HB0B82, @01>G0O 
B5B@04L, G5@B56=K5 ?@8=04;56=>AB8. �AE>4=K5 40==K5 HRp 8 !?@ 2K40NBAO ?@5?>4020B5;5<. 
 

%>45@60=85 ?@0:B8G5A:>3> 70=OB8O 
1. #>2B>@8BL ?@028;0 >1@0I5=8O A 35>4578G5A:8<8 ?@81>@0<8. 
2. �K?>;=8BL 2K=>A !?@ =0 <5AB=>AB8. "D>@<8BL AE5<0B8G5A:89 G5@B56 2K=>A0 !?@. 
3. �K?>;=8BL 2KG8A;5=8O 4;O 2K=>A0 ;8=88 A 7040==K< C:;>=><. "D>@<8BL AE5<0B8G5A:89 

G5@B56 2K=>A0 
4. �K?>;=8BL 2K=>A ;8=88 A 7040==K< C:;>=><.  
 

#>@O4>: 2K?>;=5=8O @01>BK 

"A=>2=K5 ?@028;0 >1@0I5=8O A 35>4578G5A:8<8 ?@81>@0<8. 
1. �0?@5I05BAO A A8;>9 70:@CG820BL 28=BK 35>4578G5A:>3> ?@81>@0. 
2. �0?@5I05BAO ?>2>@0G820BL G0AB8 ?@81>@0 ?@8 70:@5?;5==KE 70:@5?8B5;L=KE 28=B0E. 
3. "?B8<0;L=>5 ?>;>65=85 @01>BK <8:@><5B@5==KE 28=B>2 A@54=55. 
4. 'AB0=>28BL =825;8@ 2 @01>G55 ?>;>65=85: 70:@5?8BL =825;8@ =0 HB0B825; 2K25AB8 >AL 
2@0I5=8O =825;8@0 2 >B25A=>5 ?>;>65=85; CAB0=>28BL C@>25=L <564C 42C<O ?>4J5<=K<8 

28=B0<8, 2K25AB8 C@>25=L =0 A5@548=C 2@0I5=85< MB8E 42CE 28=B>2 2 ?@>B82>?>;>6=K5 
AB>@>=K; 2@0I5=85< B@5BL53> 28=B0 2K25AB8 C@>25=L 2 F5=B@ 0<?C;K. 

5. �K?>;=8BL D>:CA8@>2:C: :@5<0;L5@>9 - @57:>ABL >1J5:B0; >:C;O@=K< :>;LF>< - @57:>ABL A5B:8 

=8B59. 
 

�K=>A ?@>5:B=>9 >B<5B:8 
 

1. "?@545;8BL 3>@87>=B 8=AB@C<5=B0. 
'AB0=>28BL =825;8@=CN @59:C =0 @5?5@. %=OBL >BAG5B ?> G5@=>9 AB>@>=5 @59:8 «0» AB>OI59 =0 
@5?5@5 A 8725AB=>9 >B<5B:>9 HRp. 

�KG8A;8BL 3>@87>=B 8=AB@C<5=B0 «��» ?> D>@<C;5: 
�� = HRp + 0 

�KG8A;8BL >BAG5B «2» ?> =825;8@=>9 @59:5, 5A;8 ?OB:0 @59:8 A>>B25BAB2C5B !?@ ?> D>@<C;5: 
2 = �� - !?@ 

2. �K?>;=8BL 2K=>A !?@. !0 <5AB=>AB8. 
'AB0=>28BL @59:C @O4>< A >1=>A:>9 (>1J5:B <5AB=>AB8, :C40 =04> 2K?>;=8BL 2K=>A !?@. 
#5@5<5I0BL @59:C 225@E 8;8 2=87, 4> B5E ?>@, ?>:0 >BAG5B «2» =0 @59:5 =5 A>2<5AB8BAO A 
?5@5:@5AB85< A5B:8 =8B59. #@>G5@B8BL ;8=8N ?>4 «?OB:>9 @59:8». #@>G5@G5==0O ;8=8O 
A>>B25BAB2C5B !?@. 
"D>@<8BL AE5<0B8G5A:89 G5@B56 2K=>A0 !?@. #>4?8A0BL =0 AE5<5 7=0G5=8O ��, 0, 2, !?@, HRp 2 
A>>B25BAB288 A 8AE>4=K<8 40==K<8 ($8AC=>: 1). 

 
$8AC=>: 1. %E5<0 2K=>A0 ?@>5:B=>9 >B<5B:8 

 

2. �K=>A ;8=88 A 7040==K< C:;>=>< A ?><>ILN =825;8@0 
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�AE>4=K5 40==K5 (2K40NBAO ?@5?>4020B5;5<): 

 - C:;>= i; 

 - - 70D8:A8@>20==0O =0 <5AB=>AB8 B>G:0 �; 
 - H03 B@0AA8@>20=8O 3 <5B@0 
 

'AB0=02;820NB =825;8@ ?@8<5@=> ?>A5@548=5 ;8=88 �� B0:, GB>1K 420 53> ?>4J5<=KE 28=B0 
1K;8 =0?@02;5=K 24>;L MB>9 ;8=88 2 @01>G55 ?>;>65=85. % ?><>ILN @C;5B:8 @0718205< 

@0AAB>O=85 �� A 7040==K< H03><. %B028< @59:C 2 B>G:C � 8 15@5< >BAG5B ?> G5@=>9 AB>@>=5 
@59:8. 
�KG8A;O5< 3>@87>=B 8=AB@C<5=B0 «��» ?> D>@<C;5: 

�� = H� + 0 
$0AAG8BK205< >BAG5BK ?> @59:0< CG8BK20O C:;>= ?> D>@<C;5: 

!1=!A+id 

�45 i 3 7040==K9 C:;>=, d 3 H03 B@0AA8@>20=8O. 
�;O >1;53G5=8O @0AG5B0 A>AB02;O5< AE5<C @07182:8 ($8AC=>: 2). 

 

 
$8AC=>: 2. #@8<5@ AE5<K @07182:8 

 

 

#>;CG5==K9 >BAG5BK 70?8AK20NB 2 6C@=0; 8, ?>A;54>20B5;L=> ?5@5<5I0O @59:C ?> B>G:0< 1, 2, 3 

8 4, 701820NB :>;LO =0 B0:CN 2KA>BC, ?@8 :>B>@>9 >BAG5B ?> @59:5 1C45B @025= 2KG8A;5==K< 

>BAG5B0<. 
 

�>=B@>;L=K5 2>?@>AK: 
1. �0:>9 ?@81>@ 8A?>;L7C5BAO 4;O 2K=>A0 ?@>5:B=>9 >B<5B:8? 
2. �0: 2K?>;=O5BAO 2K=>A ?@>5:B=>9 >B<5B:8? 
3. �0: 2K?>;=O5BAO 2K=>A ;8=88 A 7040==K< C:;>=><? 
 

�D4>F<K9E>B9 ;4ASF<9 №4. �CD989?9A<9 6OEBFO >BAEFDG>J<<.  
 

&5;L @01>BK: =0CG8BLAO >?@545;OBL 2KA>BC AB@>8B5;L=>9 :>=AB@C:F88, 8A?>;L7CO 35>4578G5A:85 
?@81>@K. 2K?>;=OBL 2K=>A ?@>5:B=>9 >B<5B:8 8 7040==>3> C:;>=0 =0 AB@>8B5;L=>9 ?;>I04:5. 
 

 0B5@80;K 8 ?@8=04;56=>AB8: B5>4>;8BK 2&30, 2&30#, HB0B82K, @01>G0O B5B@04L, G5@B56=K5 
?@8=04;56=>AB8. 

 

%>45@60=85 ?@0:B8G5A:>3> 70=OB8O 
1. �K1@0BL 25@B8:0;L=CN :>=AB@C:F8N (>:=>, 425@L, <0:5B, 8 B.?.). 
2. �K?>;=8BL 87<5@5=8O B5>4>;8B0< 

3. �K?>;=8BL 2KG8A;5=8O ?> D>@<C;0<. 
4. �7<5@8BL 2KA>BC :>=AB@C:F88 @C;5B:>9 8 A@02=8BL 5P A 2KG8A;5==>9.  
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#>@O4>: 2K?>;=5=8O @01>BK 

�K1@0BL 25@B8:0;L=CN :>=AB@C:F8N 2 :018=5B5 35>45788 (>:=>, 425@L, <0:5B). 
'AB0=>28BL ?@81>@ 2 @01>G55 ?>;>65=85. %=OBL >BAGPBK ?> 25@B8:0;L=><C :@C3C ?@8 «�#» 8 

«��» =0 25@E 8 =87 :>=AB@C:F88 : �#225@E 8 �#=87;  ��225@E 8 ��=87. 
�KG8A;O5< C3;K =0:;>=0 ?> B@P< D>@<C;0<.  
"?@545;O5< 7=0G5=85 <5AB> =C;O « "» ?> D>@<C;5.           

�;O =86=59 B>G:8 :>=AB@C:F88:                                         

�;O 25@E=59 B>G:8 :>=AB@C:F88                                                 

�K?>;=O5< 87<5@5=8O @0AAB>O=8O d >B B5>4>;8B0 4> :>=AB@C:F88 @C;5B:>9 A B>G=>ABLN 0,01< A 
?><>IL @C;5B:8.  
�KG8A;O5< 2KA>BC :>=AB@C:F88 ?> D>@<C;5:     (           ) 
&>G=>ABL >?@545;5=8O h 0,01<. 
�7<5@O5< 2KA>BC :>=AB@C:F88 @C;5B:>9 8 A@02=8205< 5P A 2KA>B>9, 2KG8A;5==>9 ?> D>@<C;5. 
�>?CAB8<>5 @0AE>645=85 1-2 A<. 
 

�>=B@>;L=K5 2>?@>AK: 
1. % ?><>ILN :0:>3> ?@81>@0 <>6=> >?@545;8BL 2KA>BC :>=AB@C:F88? 
2. �0:85 C3;K =5>1E>48<> 87<5@8BL 4;O >?@545;5=8O 2KA>BK :>=AB@C:F88? 
3. #> :0:8< D>@<C;0< 2KG8A;O5BAO 2KA>B0 :>=AB@C:F88? 
4. �0:>9 4>?CA:? 

�D4>F<K9E>B9 ;4ASF<9 №5. �;GK9A<9 GEFDB=EF64 Q?9>FDBAAB7B F4I9B@9FD4.  
 

&5;L @01>BK: 87CG8BL CAB@>9AB2> M;5:B@>==>3> B0E5><5B@0, =0CG8BLAO CAB0=02;820BL 2 @01>G55 
?>;>65=85, ?>7=0:><8BLAO A >A=>2=K<8 DC=:F8O<8; ?@8>1@5AB8 ?5@28G=K5 =02K:8 >1@0I5=8O A 
?@81>@><.  

 

 0B5@80;K 8 ?@8=04;56=>AB8: M;5:B@>==K9 B0E5><5B@ CHCNAV CTS-112R4, HB0B82K, 25E8 A 
>B@060B5;5<, @01>G0O B5B@04L, G5@B56=K5 ?@8=04;56=>AB8. 

 

%>45@60=85 ?@0:B8G5A:>3> 70=OB8O 
1. �7CG8BL CAB@>9AB2> M;5:B@>==K9 B0E5><5B@ CHCNAV CTS-112R4, ?@82545=85 ?@81>@0 2 
@01>G55 ?>;>65=85. 
2. #>7=0:><8BAO A >A=>2=K<8 DC=:F8O<8 ?@81>@0. 
3. �0@8A>20BL 2 @01>GCN B5B@04L CAB@>9AB2> ?@81>@K. "?8A0BL >A=>2=K5 DC=:F88  5=N ?@81>@0. 
 

#>@O4>: 2K?>;=5=8O @01>BK 

1;5:B@>==K5 B0E5><5B@K 3 MB> <=>3>DC=:F8>=0;L=K5 35>4578G5A:85 ?@81>@K, ?@54AB02;ONI85 
A>1>9 A>G5B0=85 :>4>2>3> (M;5:B@>==>3>) B5>4>;8B0, 2AB@>5==>3> A25B>40;L=><5@0 8 

A?5F80;878@>20==>9 <8=8-1� . % ?><>ILN C3;><5@=>9 G0AB8 >?@545;ONBAO 3>@87>=B0;L=K5 8 



13 

 

25@B8:0;L=K5 C3;K, A25B>40;L=><5@0 3 @0AAB>O=8O, 0 1�  @5H05B @07;8G=K5 35>4578G5A:85 
7040G8: >15A?5G8205B C?@02;5=85 ?@81>@><, :>=B@>;L @57C;LB0B>2 87<5@5=89 8 8E E@0=5=85. 

"1I85 E0@0:B5@8AB8:8 B0E5><5B@0 CHCNAV CTS-112R4 

&0E5><5B@ 8<55B C3;>2CN B>G=>ABL 2", 2KA>:>?@>872>48B5;L=K9 ;075@=K9 40;L=><5@, 
?>72>;ONI89 87<5@OBL @0AAB>O=8O 2 157>B@060B5;L=>< @568<5 4> 1000 < 8 A 8A?>;L7>20=85< 

?@87<K 4> 3500 <. 
%<5==0O 10B0@5O >15A?5G8205B 4> 8 G0A>2 @01>BK. 
&0E5><5B@ >A=0I5= 42CEAB>@>==59 :;0280BC@>9 8 2AB@>5==K< ;075@=K< >B25A><, GB> ?>72>;O5B 
8A?>;L7>20BL 53> <0:A8<0;L=> MDD5:B82=>. 
�;0280BC@0 A ?>4A25B:>9 :=>?>: >15A?5G8205B C4>1AB2> @01>BK 2 ;N1KE CA;>28OE >A25I5==>AB8. 
�AB@>5==K9 ;075@=K9 >B25A >15A?5G8205B 1KAB@CN CAB0=>2:C ?@81>@0 2 ;N1KE CA;>28OE. 
�0;L=>ABL 87<5@5=8O @0AAB>O=89 2 157>B@060B5;L=>< @568<5 A>AB02;O5B 4> 1000 <, 0 87<5@5=85 
@0AAB>O=89 ?> ?@87<5 - 4> 3500 <. 
CTS-112R4 - 87<5@O5B @0AAB>O=8O 4> 1>;LH8=AB20 ?>25@E=>AB59 70 4>;8 A5:C=4K. 
CTS-112R4 4 MB> C=825@A0;L=K9 8 ?@>AB>9 2 8A?>;L7>20=88 B0E5><5B@ A> 2AB@>5==K< ?>=OB=K< 

?@>3@0<<=K< >15A?5G5=85<. 
�> 2AB@>5==>9 ?0<OB8 2>7<>6=> E@0=5=85 4> 30 000 B>G5:. �>7<>6=> ?>4:;NG5=85 2=5H=59 

:0@BK ?0<OBL >1JP<>< 4> 32 �1, GB> C25;8G8B >1JP< 4> 245 760 000 B>G5:. 
 

'AB@>9AB2> B0E5><5B@0 CHCNAV CTS-112R4 

"1I89 284 8=AB@C<5=B0 ?@54AB02;5= =0 $8AC=:0E 1 8 2. 

 

$8AC=>: 1.  

0) =0:;59:0 A >1>7=0G5=85< :;0AA0 ;075@0;  
b) =02>4OI89 28=B 25@B8:0;L=>3> :@C30;  
A) 70:@5?8B5;L=K9 28=B 25@B8:0;L=>3> :@C30; 
d) ?>@B 4;O SD-:0@BK;  

e) <8=8-USB ?>@B; 
f) ?>4AB02:0;  
g) A5@89=K9 =><5@ ?@81>@0;  
h) :@C3;K9 C@>25=L;  
i) 48A?;59 (:@C3 �52> ��);  
j) :;0280BC@0 (:@C3 �52> ��). 
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$8AC=>: 2.  

k) @CG:0 4;O ?5@5=>A0 A :@5?56=K< 28=B><;  

l) 2878@;  
m) >1J5:B82 A> 2AB@>5==K< 40;L=><5@>< 

(EDM);  

n) 48A?;59 (:@C3 #@02> �#);  
o) :;0280BC@0 (:@C3 #@02> �#);  
p) ;075@=K9 >B25A;  
q) :@KH:0 10B0@59=>3> >BA5:0;  
r) 70:@5?8B5;L=K9 28=B 3>@87>=B0;L=>3> 
:@C30;  
s) =02>4OI89 28=B 3>@87>=B0;L=>3> :@C30;  
t) ?>4JP<=K9 28=B. 

#>A;5 2:;NG5=8O ?@81>@0 70?CA:05BAO <5=N @568<0 C3;>2KE 87<5@5=89 (A>AB>8B 87 B@PE 
AB@0=8F). "1I89 284 :;0280BC@K ?@54AB02;5= =0 $8AC=:5 3. 

 

$8AC=>: 3. 
 

 

 

 

a) �;028H0 «�2P74>G:0» 
b) �=>?:0 ���/�/�� 

c) �C:25==>-F8D@>20O :;0280BC@0 
d) �;028H0 ESC 

e) �;028H0 ENTER 

f) �;028H8 =02830F88 
4) �;028H0 2K7>20 <5=N 

h) �;028H0 70?CA:0 87<5@5=89 2 @568<5 
:>>@48=0B 

i) �;028H0 70?CA:0 87<5@5=8O 
@0AAB>O=8O 

j) �;028H0 70?CA:0 C3;>2KE 87<5@5=89 
k) (C=:F8>=0;L=K5 :;028H8 F1-F4 

'AB0=>2:0 M;5:B@>==>3> B0E5><5B@0 2 @01>G55 ?>;>65=85. 
1. �>@87>=B8@>20=85 8=AB@C<5=B0 A ?><>ILN :@C3;>3> C@>2=O 
%=0G0;0 CAB0=>28B5 HB0B82: @07428=LB5 A:;04=K5 =>6:8 =0 C4>1=CN 4;O 87<5@5=89 2KA>BC, 
70BO=8B5 28=BK =0 =>6:0E. '1548B5AL, GB> =>6:8 @0A?>;030NBAO =0 ?@8<5@=> @02=>< @0AAB>O=88 
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