
(<?<4? H989D4?PAB7B 7BEG84DEF69AAB7B 5N8:9FAB7B  
B5D4;B64F9?PAB7B GGD9:89A<O 6OEH97B B5D4;B64A<O  

«!4@4DE><= 7BEG84DEF69AAO= GA<69DE<F9F CGF9= EBB5I9A<O» 6 7. 
 F<I96B 

(H<?<4? !4@Г'�! 6 7.  F<I96B) 
 
 
 
 
 
 
 
 
 

�� �'��, ������� 

��/ � �������/ ������!"�'�!���� "�!"� �����/ � � 
�""�!"�&������ ����"� ���� 

 

!?5F80;L=>AB8 08.02.10 !B@>8B5;LAB2> 65;57=KE 4>@>3, ?CBL 8 ?CB52>5 E>7O9AB2> 

 

�� ��!&������: ��.07 �������/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 B8I52>, 2023 

Документ подписан простой электронной подписью
Информация о владельце:
ФИО: Коротков Сергей Леонидович
Должность: Директор ИТЖТ - филиал ПривГУПС
Дата подписания: 16.07.2026 12:12:46
Уникальный программный ключ:
705b520be7c208010fd7fb4dfc76dbd29d240bbe



1. �@>4>;68B5 >?@545;5=85: 35>4578O 3 MB> =0C:0 &. 
2. �0:85 <5B>4K >?@545;5=8O ?@52KH5=89 8A?>;L7CNB 2 35><5B@8G5A:>< 
=825;8@>20=88? 
3. 'B> =07K205BAO ?@8@0I5=85< :>>@48=0B? 

4. �0?8H8B5, 4;O G53> =5>1E>48< ?;0=8<5B@? 

5. �0: =07K20NBAO CA;>2=K5 7=0:8, >1>7=0G0NI85 3@0=8FK CG0AB:>2 =0 
?;0=5?  
6. �>25@E=>ABL >:50=0 2 A?>:>9=>< A>AB>O=88 3 MB>..? 3  

7. 'B> =07K20NB >A=>20=85< <0AHB010? 
8. �@82548B5 >A=>2=K5 ?@028;0 >:@C3;5=8O G8A5; 

9. '5< >B;8G05BAO 078<CB >B 48@5:F8>==>3> C3;0? 

10. �0:85 2K 7=05B5 284K A:;>=5=8O <03=8B=>9 AB@5;:8? 

11. �@82548B5 >A=>2=K5 284K B5>4>;8B>2 8 8E <0@:8. 
12. �0: 87<5@ONB 3>@87>=B0;L=K9 C3>; A?>A>1>< ?>2B>@5=89? 

13. �09B5 ?>=OB85 > 35>3@0D8G5A:>< 8 <03=8B=>< <5@8480=0E 

14. �07>28B5 2K?C:;K5 8 2>3=CBK5 D>@<K @5;L5D0 
15. 'B> =07K20NB ?;0=><, :0@B>9, ?@>D8;5<? 

16. �0:85 ?@028;0 =5>1E>48<> A>1;N40BL ?@8 >1@0I5=88 A B5>4>;8B><? 

17. �09B5 ?>=OB85 > ?@8<5=5=88 @048>40;L=><5@>2 8 A25B>40;L=><5@>2. 
18. ! :0:>9 F5;LN ?@8<5=ONB =825;8@>20=85? 

19. � :0:8E A;CG0OE 8 ?> :0:8< D>@<C;0< 2K?>;=ONB =825;8@>20=85 
A?>A>1>< «2?5@54»? 

20. � :0:8E A;CG0OE 8 ?> :0:8< D>@<C;0< 2K?>;=ONB =825;8@>20=85 
A?>A>1>< «87 A5@548=K»? 

21. �0: =09B8 ?8:5B06=>5 ?>;>65=85 3;02=KE B>G5: :@82>9? 

22. �> :0:>9 D>@<C;5 ?@>872>4OB ?>AB@0=8G=K9 :>=B@>;L? 

23. �0: >?@545;8BL ?@>5:B=K9 C3>; =0 ?@>4>;L=>< ?@>D8;5? 

24. � G5< ACI=>ABL, A>45@60=85 8 F5;L B0E5><5B@8G5A:>9 AJ5<:8? 

25. �0:85 ?@81>@K ?@8<5=ONB ?@8 B0E5><5B@8G5A:>9 AJ5<:5? 
26. 'B> A>45@68B C3;><5@=K9 6C@=0;? 

27. �09B5 >?@545;5=85 ?>=OB8N «0M@>D>B>AJ5<:0». 
28. ! G53> =0G8=0NB >1@01>B:C 6C@=0;0 =825;8@>20=8O?  
29. 'B> =07K20NB ?@>4>;L=K< ?@>D8;5<? 
30. 'B> =07K20NB ?>?5@5G=K< ?@>D8;5<? 

31. �09B5 ?>=OB85 > 2KA>B=>9 35>4578G5A:>9 A5B8 

32. 'B> =07K20NB 3>AC40@AB25==>9 35>4578G5A:>9 A5BLN? 

33.  'B> B0:>5 @5?5@? 
34. !:>;L:> :;0AA>2 =825;8@>20=8O ACI5AB2C5B? 

35. �09B5 ?>=OB85 > 384@>AB0B8G5A:>< =825;8@>20=88 

36. �09B5 ?>=OB85 > 10@><5B@8G5A:>< =825;8@>20=88 

37. �07=0G5=85 ?;0=8<5B@0 
38. �>AB@>5=85 :>>@48=0B=>9 A5B:8 

39. �>@O4>: @5H5=8O ?@O<>9 35>4578G5A:>9 7040G8 

40. 'B> B0:>5 B5>4>;8B=K9 E>4? 

41. �5@5G8A;8B5 284K B5>4>;8B=>3> E>40? 



42. 'B> =07K20NB 01@8A><? 

43.  �0: >?@545;ONBAO =5?@8ABC?=K5 @0AAB>O=8O? 

44. 'B> =07K20NB =5?@8ABC?=K< @0AAB>O=85<? 

45. �5@5G8A;8B5 A?>A>1K AJ5<:8 :>=BC@>2 A8BC0F88. 
46. 'B> =07K20NB A8BC0F859 <5AB=>AB8 

47.  5:>3=>AF8@>2:0 3 MB>? 
48. �0:8E B8?>2 <>3CB 1KBL ?>AB>O==K5 =825;8@=K5 7=0:8 (@5?5@K)?  
49.  !:>;L:> ?>25@>: C B5>4>;8B0 2"30�? 

50.   0AH8D@C9B5 <0@:8@>2:C B5>4>;8B0 4"30�? 

51. 'B> =07K20NB CA;>2=K<8 B>?>3@0D8G5A:8<8 7=0:0<8? 

52. 'B> =07K20NB ?>25@:>9 ?@81>@0? 
53. 'B> =07K20NB >@85=B8@>20=85<? 

54.  �>=865==0O G0ABL E@51B0 <564C 42C<O A>A54=8<8 3>@=K<8 
25@H8=0<8, ?> D>@<5 =0?><8=0NI0O A54;>. � G5< 845B @5GL? 

55.   #AB0=>28B5 A>>B25BAB285 <564C ?>=OB8O<8. 
�) "5>4>;8B=0O  1) 2KA>B=0O 

�) �825;8@=0O  2) :><18=8@>20==0O 

�) "0E5><5B@8G5A:0O 3) ?;0=>20O 

56.  �0?>;=8B5 ?@>?CA: 2 ?@54;>65=88: 2 :064>< ?>;83>=5 1 :;0AA0 2 2845 
A?;>H=>9 A5B8 <5B>4>< B@80=3C;OF88, B@8;0B5@0F88 8;8 ?>;83>=><5B@88 
AB@>OBAO A5B8 ______:;0AA0. 
57.  �0?>;=8B5 ?@>?CA: 2 ?@54;>65=88: ?> AE5<5 =865 >?@545;ONB 
_______________ @0AAB>O=8O 

 @8A.1 

 

58.  �025@H8B5 ?@54;>65=85: @0AAB>O=85 ?> >B25A=>9 ;8=88 >B =C;52>9 
C@>25==>9 ?>25@E=>AB8 4> B>G:8 =0 D878G5A:>9 ?>25@E=>AB8 �5<;8, 
=07K205BAO & 

59. �0?>;=8B5 ?@>?CA: 2 ?@54;>65=88: �@C3 ;8<10 & =5 <>65B 2@0I0BLAO, 
B0: :0: >= =03;CE> A:@5?;5= A ?>4AB02:>9.   
60.  �B> ?5@2K< A@02=8B5;L=> B>G=> >?@545;8; @048CA �5<;8 2> II 25:5 4> 
=0H59 M@K?  
61.  �>?>;=8B5 ?@54;>65=85: D83C@0 �5<;8, :>B>@CN =5;L7O ?@54AB028BL 
:>=5G=K< <0B5<0B8G5A:8< C@02=5=85<, =07K205BAO&  
62.  �0?@02;5=85 =0 :0:CN AB>@>=C 3>@87>=B0 A>>B25BAB2C5B 
48@5:F8>==K9 C3>;  2 269 3@04CA>2?  



63.  � :>< 845B @5GL? !>25BA:89 0AB@>=><-35>4578AB. �>4 53> 
@C:>2>4AB2>< 1K;8 >?@545;5=K @07<5@K 75<=>3> @5D5@5=F-M;;8?A>840. 
64.  �> :0:8< D>@<C;0< 2KG8A;ONB ?@8@0I5=8O :>>@48=0B? 

65.  �5@5G8A;8B5 284K =825;8@>20=8O. 
66.  �5@=> ;8 CB25@645=85, GB> 2 35><5B@8G5A:>< =825;8@>20=88 
ACI5AB2C5B 5 A?>A>1>2 >?@545;5=8O ?@52KH5=89? 

67.  �@8 ?><>I8 :0:>9 ;8=59:8 AB@>OB :>>@48=0B=CN A5BC 
B>?>3@0D8G5A:>3> ?;0=0? 
68.  �0:>9 ?@81>@ 87>1@065= =0 @8AC=:5? (=0?8H8B5 =0720=85 8 <0@:C) 

 
69. �0:>9 ?@81>@ 87>1@065= =0 @8AC=:5? (=0?8H8B5 =0720=85 8 <0@:C) 

 
70.  �0: =07K205BAO 35>4578G5A:89 ?C=:B, C:070==K9 =0 D>B>? 

 



71.  �0:>9 B5>4>;8B=K9 E>4 >1>7=0G5= =0 @8AC=:5? 

 
72.  �0:0O F5=0 45;5=8O >BAG5B=>9 H:0;K =0 :@C35 0;8404K? 

 
73. �0:>9 ?;0= ?@54AB02;5= =0 @8AC=:5? 

 
74. �0:>9 <0AHB01 87>1@065= =0 @8AC=:5? 

 
75.  �0:>9 <5B>4 ?>AB@>5=8O 35>4578G5A:>9 A5B8 ?@54AB02;5= =0 @8AC=:5? 

 



76.  0AH8D@C9B5 <0@:8@>2:C ?@81>@0 3�-5� 

77.  'B> =07K20NB B0E5><5B@><? 
78.  'B> =07K20NB ?>;52K< :>=B@>;;5@><? 

79.  'B> =07K20NB ?@>4>;L=K< ?@>D8;5<? 
80.  �0:8< 28=B>< 70:@5?;O5BAO ?@81>@ =0 HB0B82? 

81.  �5@5G8A;8B5 A2>9AB20 3>@87>=B0;59. 
82. �>@O4>: @01>BK A B0E5><5B@>< =0 AB0=F88 

83.  �;O 2KG8A;5=8O 3;02=KE B>G5: :@82>9 =5>1E>48<> 7=0BL A;54CNI85 
?0@0<5B@K.. �0:85? 
84.  �;O G53> =5>1E>48<K C@>2=8 35>4578G5A:8E ?@81>@>2? 

85.  �;O G53> =5>1E>48<0 7@8B5;L=0O B@C40 2 ?@81>@0E? 

86.  �0:8< F25B>< ?>:07K20NB ?@>5:B8@C5<K9 ?;0= B@0AAK 8 2A5 =04?8A8 
=0 =5<, ?@>5:B=CN ;8=8N, ?@>5:B=K5 C:;>=K 8 2KA>BK, CA;>2=K5 7=0:8 =0 
?@>5:B=>9 ;8=88 =0 ?@>D8;5? 

87.  �0:8< F25B>< >1>7=0G0NB 3>@87>=BK 2>4 C 8A:CAAB25==KE 
A>>@C65=89 8 8E 2KA>BK, 2KA>BK B>G5: =C;52KE @01>B =0 ?@>D8;5? 

88.  �0: =07K205BAO ?@>5:F8O B@0AAK =0 3>@87>=B0;L=CN ?;>A:>ABL? 

89.  � G5< 845B @5GL: <5B0;;8G5A:89 :@C3, =0 :>B>@>< =0=5A5=K 45;5=8O >B 
0 4> 360 3@04CA>2? 
90.  'B> =07K20NB @5:>3=>AF8@>2:>9? 
91.  �;O G53> =C6=K ?5@5E>4=K5 :@82K5? 
92.  'B> =07K20NB 3>=8><5B@><? 
93.  'B> =07K20NB M::5@><? 
94.  �5@5G8A;8B5 A?>A>1K AJ5<:8 A8BC0F88 <5AB=>AB8. 
95.  'B> B0:>5 ?>?5@5G=8:?  
96. �>25@E=>ABL, >1@07>20==0O :0: CA;>2=>5 ?@>4>;65=85 <8@>2>3> 
>:50=0 ?>4 <0B5@8:0<8 =07K205BAO&  
97.   �@8 <0AHB015 1:5000, 1 A< A>>B25BAB2C5B  
98. �0:>9 ?@81>@ 8A?>;L7C5BAO 4;O >?@545;5=8O ?@52KH5=8O >4=>9 B>G:8 
=04 4@C3>9  

99.  �?@545;8B5, :0: ?@>8AE>48B <5B>4 =825;8@>20=8O ?>25@E=>AB8 A> 
A?>:>9=K< @5;L5D><  
100.  � G5< 2K@0605BAO G8A;5==K9 <0AHB01 ?;0=0 (:0@BK)?  
101.   0AAB>O=85 <564C A>A54=8<8 A5:CI8<8 C@>25==K<8 ?>25@E=>ABO<8 
=07K20NB..  
102.  �@8 C<5=LH5=88 :@CB87=K A:0B0 @0AAB>O=85 <564C 3>@87>=B0;O<8&  
103.  �5<=>9 M;;8?A>84 A >?@545;5==K<8 @07<5@0<8 8 >@85=B8@>20==K9 
>?@545;5==K< >1@07>< =07K20NB  
104. �0: =07K205BAO E>4, ?@>;>65==K9 2=CB@8 70<:=CB>3> ?>;83>=0 4;O 
>15A?5G5=8O AJ5<:8 A8BC0F88 8 :>=B@>;O 87<5@5=8O  
105.  �5>4578O, :>B>@0O 87CG05B D83C@C 8 @07<5@K �5<;8, <5B>4K 
>?@545;5=8O B>G5: 2A59 AB@0=K 4 MB>  
106.  A>2>:C?=>ABL =5@>2=>AB59 D878G5A:>9 ?>25@E=>AB8 �5<;8 3 MB>  
107. �@8 ?><>I8 G53> 87>1@060NB @5;L5D?  
108.  !8AB5<0 :>>@48=0B 2 35>45788 =0 ?;0=0E?  



109. �@8 @5H5=88 ?@O<>9 35>4578G5A:>9 7040G8 GB> >?@545;ONB ?  
110.  �2C3@0==K9 C3>; <564C ?;>A:>ABO<8 35>4578G5A:>3> <5@8480=0 
40==>9 B>G:8 8 =0G0;L=>3> 35>4578G5A:>3> <5@8480=0 (2?@02> 8;8 2;52> >B 
=C;52>3> <5@8480=0)  
111.    �;0=K 8 :0@BK A 87>1@065=85< =0 =8E :>=BC@>2 8 @5;L5D0 :0: 
=07K20NBAO?  
112.  �0:>5 =0720=85 =>A8B B5;> �5<;8 >1@07>20==>5 C@>25==>9 
?>25@E=>ABLN?  
113.  '5< E0@0:B5@87C5BAO :@CB87=0 A:0B0?  
114.  �5>4578O, 87CG0NI0O >B45;L=K5 CG0AB:8 75<=>9 ?>25@E=>AB8 4;O 
87>1@065=8O 55 =0 :0@B0E 8 ?;0=0E 8 A>740=85 F8D@>2>9 <>45;8 3 MB>..  
115. � A8AB5<5 :>>@48=0B, ?>AB@>5==>9 =0 >A=>25 ?@>5:F88 �0CAA0-�@N35@0 
>@48=0B0 B>G:8 A>AB02;O5B C = 6520000 <, A;54>20B5;L=> 40==0O B>G:0 
=0E>48BAO 2 :>>@48=0B=>9 7>=5 =><5@&  
116.  �;8=0 ?8:5B0 2 <5B@0E A>AB02;O5B..  
117.  �0:0O 548=8F0 87<5@5=8O =0 @59:0E?  
118.  �8=88 A5G5=8O ?>25@E=>AB8 M;;8?A>840 ?;>A:>ABO<8, :>B>@K5 
?@>E>4OB G5@57 >AL 2@0I5=8O �5<;8  
119.  "@8 25;8G8=K, 425 87 :>B>@KE E0@0:B5@87CNB ?;0=>2>5 ?>;>65=85, 0 
B@5BLO O2;O5BAO 2KA>B>9 B>G:8 =04 ?>25@E=>ABLN 75<=>3> M;;8?A>840  
120.  �KA>B0 B>G:8, :>B>@0O >?@545;O5BAO >B=>A8B5;L=> >A=>2=>9 
C@>2=52>9 ?>25@E=>AB8  
121.  #<5=LH5=85 >1>1I5==>5 87>1@065=85 =0 ?;>A:>AB8 2A59 8;8 
7=0G8B5;L=>9 G0AB8 75<=>9 ?>25@E=>AB8, A>AB02;5==>5 2 ?@8=OB>9 
:0@B>3@0D8G5A:>9 ?@>5:F88 A CG5B>< :@8287=K �5<;8  
122.  �7>1@065=8O =0 ?;>A:>AB8 25@B8:0;L=>3> A5G5=8O ?>25@E=>AB8 
<5AB=>AB8 2 7040==>< =0?@02;5=88  
123.   � A8AB5<5 :>>@48=0B, ?>AB@>5==>9 =0 >A=>25 ?@>5:F88 �0CAA0-

�@N35@0 >@48=0B0 B>G:8 A>AB02;O5B C = 5420000 <, A;54>20B5;L=>, 40==0O 
B>G:0 =0E>48BAO 2 :>>@48=0B=>9 7>=5 =><5@  

124.  �48=8FK 87<5@5=8O C3;0 

125. !8AB5<0 >1>7=0G5=8O >B45;L=KE ;8AB>2 B>?>3@0D8G5A:8E :0@B 
=07K20NB..  
126.   5H8BL 7040GC. �825;8@>20=85 E>40 2K?>;=5=> A B@5E AB0=F89. 
�BAG5BK =0 @59:0E: 704=85 - 41=0575,  42=1833, 43=0328; ?5@54=85 - Ā1=1568, Ā2=0747, Ā3=2572. �KA>B0 @5?5@0 Н@=56,725<. �?@545;8BL 2KA>BK A2O7CNI8E B>G5:. 

 
127.  5H8BL 7040GC. 



�0=>: Н1=75,350 <. �BAG5BK ?> @59:0<: 41=1833 <<, Ā2=0724 <<,A3=1067 <<,A4=1793 <<. 
�?@545;8BL 2KA>BK B>G5: 2,3 8 4. 

 
128.    5H8BL 7040GC. 
 �> @8AC=:C >?@545;8BL ?@52KH5=8O 8 2KA>BK B>G5:, 5A;8 2KA>B0 ?@81>@0 i=1430 <<, 
>BAG5BK ?> @59:0<: Ā1=2575 <<, Ā2=1735 <<, Ā3=0845 <<, Ā4= 1115 <<. �KA>B0 @5?5@0  Н@.=85,300 <. 

 

129. �?@545;8BL 01A>;NB=CN 8 >B=>A8B5;L=CN =52O7:8 2 ?@8@0I5=8OE :>>@48=0B 
70<:=CB>3> B5>4>;8B=>3> E>40 A ?5@8<5B@><, @02=K< P= 539,42 <, 5A;8 8725AB=K =52O7:8 
2 ?@8@0I5=8OE :>>@48=0B ?> >AO< X 8 Y: �ý = +0,06 м; �þ = 20,11 м 

130. �> 87<5@5==><C C3;C  4223 = 110º07’ AB>@>=K 2-3 8 2=CB@5==5<C C3;C ³=83º14’ 
>?@545;8BL 48@5:F8>==K9 C3>;  4324 

131. �> 48@5:F8>==K< C3;0< 41−2= 67º12’ 8 42−3=147º09’ AB>@>= 1-2 8 2-3, >1@07CNI8< 
A?@020 ?> E>4C ;560I89 2=CB@5==89 C3>; ³, >?@545;8BL 53> 25;8G8=C 

132. �?@545;8B5 4>?CAB8<CN 8 D0:B8G5A:CN C3;>2CN =52O7:C 2 70<:=CB>< 
B5>4>;8B=>< E>45 A 6 25@H8=0<8, 345 AC<<0 87<5@5==KE C3;>2 @02=0 720º01’,B>G=>ABL 
?@81>@0 @02=0 30’’ 
133. �?@545;8BL 01A>;NB=CN 8 >B=>A8B5;L=CN ?>3@5H=>ABL 87<5@5=8O 8 A@54=55 
7=0G5=85 4;8=K ;8=88, 5A;8 >B=>A8B5;L=0O ?>3@5H=>ABL =5 ?@52KH05B 4>?CAB8<CN. �A;8 
42>9=>5 87<5@5=85 ;8=88 =0 <5AB=>AB8 2 :0B53>@88 ?@>872545=> A> A;54CNI8<8 
40==K<8: 
134. � ?@O<>< =0?@02;5=88 �?@= 124,73 <. 0 2 >1@0B=>< �>5= 124,81 <.  
135. �?@545;8BL <03=8B=K9 078<CB ;8=88 1-2, 5A;8 8AB8==K9 078<CB @025= 72º15’. 
!:;>=5=85 <03=8B=>9 AB@5;:8 70?04=>5, @02=>5 2º46’ 
136. �BAG5BK ?> 40;L=><5@=K< =8BO< B5>4>;8B0 ""-5 @02=K =86=89 3 2853 << (0), 
25@E=89 3 0611 << (b).  

137. �0= <03=8B=K9 078<CB, >= @025= 302º51’, 0 B0:65 8725AB=0 25;8G8=0 70?04=>3> 
A:;>=5=8O 3º14’.�?@545;8BL 8AB8==K9 078<CB 



138.    �5<;5<5@=>9 20-<5B@>2>9 ;5=B>9, :>B>@0O :>@>G5 :>=B@>;L=>9 =0 25;8G8=C -0,03 

<, ?>;CG5= @57C;LB0B 87<5@5=8O ;8=88, >= @025= 169,38 <. �?@545;8BL 459AB28B5;L=CN 
4;8=C ;8=88. 
139.   �?@545;8BL 2=CB@5==89 2?@02> ;560I89 ?> E>4C C3>; ³, 5A;8 8725AB=K @C<1K 
AB>@>=, 53> >1@07CNI8E: �1−2=24º15’ 8 �2−3 = 70º24’ 
140.   �0= G8A;5==K9 <0AHB01 1: 5000. �?@545;8BL 53> B>G=>ABL. 
141. �0= 48@5:F8>==K9 C3>;, >= @025= 127°212303 .�?@545;8BL @C<1 
142. �?@545;8BL C:;>= ;8=88 ��, 5A;8 8725AB=K 3>@87>=B0;L=>5 ?@>;>65=85 ;8=88 =0 
?;0=5, >=> @02=> 15,5 A<, 2KA>B0 A5G5=8O @5;L5D0 @02=> 2,5 < 8 <0AHB01 1:1000 

143. �?@545;8B5 4;8=C ;8=88 =0 <5AB=>AB8 2 <5B@0E, 5A;8 55 4;8=0 =0 ?;0=5 @02=0 2,8 
A<, 0  <0AHB01 ?;0=0 1:10000 

144. �?@545;8BL <03=8B=K9 078<CB ;8=88 1-2, 5A;8 8AB8==K9 078<CB @025= 65º23’. 
!:;>=5=85 <03=8B=>9 AB@5;:8 2>AB>G=>5 5º03’ 
145. �?@545;8BL 8AB8==K9 078<CB ;8=88, 5A;8 8725AB=K <03=8B=K9 078<CB MB>9 65 
;8=88 @025= 68º 8 25;8G8=0 2>AB>G=>3> A:;>=5=8O @02=0 3º12’ 
146. �> 87<5@5==><C 48@5:F8>==><C C3;C 42−3 = 110º07’8 2=CB@5==5<C C3;C ³= 
83º14’>?@545;8BL 48@5:F8>==K9 C3>; 4324 

147. �?@545;8BL ?8:5B06 3;02=KE B>G5: :@82>9, 5A;8 �# �� 16+75,35; "= 446,40 <, �= 
876,17 <, �= 16,63 <. 
148. �?@545;8BL 48@5:F8>==K9 C3>; 4223, 5A;8 8725AB=K 2=CB@5==89 C3>; 2?@02> 
;560I89 �2=71º 28’ 8 48@5:F8>==K9 C3>;  4122= 92º15’ 
149. �?@545;8BL C:;>= ;8=88 i A B>G=>ABLN 4> 0,1 ‰, 5A;8 2KA>B0 A5G5=8O 3>@87>=B0;8 
5 <., 4;8=0 ;8=88 =0 ?;0=5 2,1 A<. �0AHB01 1:25 0002 

 

150. 1.�5>4578O 2 ?5@52>45 A 3@5G5A:>3> >7=0G05B? 

�) 75<;5@0745;5=85; 
�) G5@B8BL :0@BK; 
�) 87<5@5=85 75<=>9 ?>25@E=>AB8 

151. �0:0O =0CG=0O 48AF8?;8=0 70=8<05BAO >?@545;5=85< D83C@K 8 
@07<5@>2 �5<;8 2 F5;><, @07@01>B:>9 <5B>4>2 >A>1> B>G=>3> >?@545;5=8O 
:>>@48=0B B>G5: 75<=>9 ?>25@E=>AB8 8 87CG5=85< 3@028B0F8>==>3> ?>;O 
�5<;8, 87>1@065=85< �5<;8 =0 ?;>A:>AB8? 
�) :>A<8G5A:0O 35>4578O; 
�) :0@B>3@0D8O; 
�) 35>8=D>@<0B8:0; 
�) 2KAH0O 35>4578O; 
�) 8=65=5@=0O 35>4578O. 
152. �0 <0B5<0B8G5A:CN ?>25@E=>ABL ?@8=8<0NB: 
�) H0@; 
�) 35>84; 
�) M;;8?A>84 2@0I5=8O. 
153. $83C@C �5<;8, >1@07>20==CN MB>9 ?>25@E=>ABLN, =07K20NB? 
�) C@>25==>9 ?>25@E=>ABLN; 
�) 35>84><; 
�) M;;8?A>84 2@0I5=8O. 
154. �0:>9 @5D5@5=F-M;;8?A>84 ?@8=OB 70 <0B5<0B8G5A:CN ?>25@E=>ABL 2 
 >AA88? 
�) �@0AA>2A:>3>; 



�) %59D>@40; 
�) �5AA5;O. 
155. �KA>B0 ;N1>9 B>G:8 75<=>9 ?>25@E=>AB8 =04 C@>2=5< >:50=0, 
=07K205BAO? 
�) C@>25==>9; 
�) >B=>A8B5;L=>9; 
�) 01A>;NB=>9. 
156. �@0D8G5A:>5 87>1@065=85 G8A;5==>3> <0AHB010, =07K205BAO? 

�) ;8=59=K9 

�) ?>?5@5G=K9; 
�) 3@0D8G5A:89. 
157. 'B> =07K20NB >@85=B8@>20=85< ;8=88? 
�) >?@545;5=85 =0 <5AB=>AB8 35>4578G5A:>9 ;8=88; 
�) >?@545;5=85 ?@52KH5=89 <564C 42C<O >?>@=K<8 B>G:0<8 

�) >?@545;5=85 =0?@02;5=8O ;8=88 >B=>A8B5;L=> 4@C3>3> =0?@02;5=8O, 
?@8=OB>3> 70 8AE>4=>5. 
158. #3>;, >BAG8BK205<K9 >B A525@=>3> =0?@02;5=8O >A52>3> <5@8480=0, 
8;8 ;8=88, ?0@0;;5;L=>9 5<C, ?> E>4C G0A>2>9 AB@5;:8 4> =0?@02;5=8O 
70?04=> 9 ;8=88 2 ?@545;0E 0º 4> 360º 
�) 48@5:F8>==K9 C3>;; 
�) 078<CB; 
�) @C<1 

159. �><5=:;0BC@0 :0@B 3 MB>..? 
�) A8AB5<0 CG5B0 ;8AB>2 :0@B >48=0:>2KE <0AHB01>2 

�) A8AB5<0 CG5B0 ;8AB>2 :0@B @07=KE <0AHB01>2. 
�) 6C@=0; 2545=8O AJё<:8 

160. 'B> B0:>5 3>AC40@AB25==0O 35>4578G5A:0O A5BL? 

�) A8AB5<0 =570:@5?;5==KE B>G5:, ?>;>65=85 :>B>@KE 70@0=55 8725AB=>, 
A>3;0A=> ?@>5:BC; 
�) A8AB5<0 70:@5?;5==KE =0 <5AB=>AB8 ?C=:B>2, ?>;>65=85 :>B>@KE 
>?@545;5=> 2 548=>9 A8AB5<5 :>>@48=0B 8 2KA>B; 
�) A8AB5<0 70:@5?;5==KE =0 <5AB=>AB8 ;8=89, ?>;>65=85 :>B>@KE 
=5>1E>48<> >?@545;8BL. 
161. !@02=5=85 4;8=K @01>G59 <5@=>3> ?@81>@0 A MB0;>==><?  
�) ?>25@:0; 
�) :><?0@8@>20=85; 
�) 8AA;54>20=85. 
162. �5>4578G5A:85 A5B8 ?>4@0745;ONBAO =0: 
�) B0E5><5B@8G5A:85 8 B5>4>;8B=K5; 
�) ?>AB>O==K5 8 2@5<5==K5; 
�) 2KA>B=K5 8 =87<5==K5; 
�) ?;0=>2K5 8 2KA>B=K5. 
163. &5=0 45;5=8O 20-<5B@>2>9 AB0;L=>9 ;5=BK: 
�) 10 <<; 
�) 1 <; 



�) 10 A<. 
164. �C=:BK ?;0=>2>9 35>4578G5A:>9 A5B8 70:@5?;ONB =0 <5AB=>AB8: 
�) F5=B@0<8 8 =0@C6=K<8 7=0:0<8 (A83=0;0<8); 
�) F5=B@0<8 8 AB>@>6:0<8; 
�) B>G:>9, 70:@5?;5==>9 =0 <5AB=>AB8; 
�) 45@52O==K<8 :>;LO<8; 
�) =0@C6=K<8 7=0:0<8 8 25E0<8. 
165. 'B> =07K20NB @5:>3=>AF8@>2:>9? 
�) :0<5@0;L=0O ?>43>B>2:0; 
�) @0AG5B 2=CB@5==8E 3>@87>=B0;L=KE C3;>2; 
�) >A<>B@ 8 >1A;54>20=85 <5AB=>AB8 

166. �5@B8:0;L=0O ?;>A:>ABL, A>548=ONI0O :>=FK 87<5@O5<>9 ;8=88, 
=07K205BAO: 
�) AB2>@><; 
�) ;5=B>9; 
�) 25E>9. 
167. �5B>4 B@80=3C;OF88 3 MB> <5B>4, ?@8 :>B>@><: 
�) >ACI5AB2;O5BAO ?>AB@>5=85 =0 <5AB=>AB8 A8AB5<K ?C=:B>2, >1@07CNI8E 
B@5C3>;L=8:8, C :>B>@KE 87<5@ONBAO 2A5 C3;K 8 4;8=K =5:>B>@KE 1078A=KE 
AB>@>=. 
�) >ACI5AB2;O5BAO ?>AB@>5=85 =0 <5AB=>AB8 ��! 2 2845 A8AB5<K 70<:=CBKE 
8;8 @07><:=CBKE ;><0=KE ;8=89, 2 :>B>@KE =5?>A@54AB25==> 87<5@ONB 2A5 
M;5<5=BK: C3;K ?>2>@>B0 8 4;8=K AB>@>=. 
168. �5H:0 873>B02;8205BAO 87& 

�) AB0;8; 
�) 0;N<8=8O; 

�) 4@525A8=K. 
169. �H81:8, 2A5340 <0;K5 ?> 25;8G8=5 8 @07;8G=K5 ?> 7=0:C& 

�) A8AB5<0B8G5A:85; 
�) A;CG09=K5; 
�) >B=>A8B5;L=K5. 
170. 'B> >7=0G05B 30 2 <0@:5 B5>4>;8B0 4"30�? 

�) 2KA>B0 8=AB@C<5=B0; 
�) 25A 8=AB@C<5=B0; 
�) A@54=5:204@0B8G5A:CN >H81:C; 
�) B>G=>ABL F5=B@8@>2:8. 
171. �> B>G=>AB8 B5>4>;8BK ?>4@0745;ONBAO =0: 
�) 2KA>:>B>G=K5, B>G=K5 8 B5E=8G5A:85; 
�) 25@=L5@=K5; 
�) ?@O<K5 8 >1@0B=K5; 
�) 2KA>:>B>G=K5 8 B>G=K5. 
172. "5>4>;8B 3 MB> ?@81>@ 4;O: 
�) 87<5@5=8O ?@52KH5=89 B>G5: =0 <5AB=>AB8; 
�) 87<5@5=8O ?;>I048 AB@>8B5;L=>9 ?;>I04:8; 
�) 87<5@5=8O 3>@87>=B0;L=KE 8 25@B8:0;L=KE C3;>2. 



173. �CAA>;L 3 MB> ?@81>@: 
�) F5=B@8@ 4;O HB0B820; 
�) 4;O 87<5@5=8O :>>@48=0B =0 <5AB=>AB8; 
�) 4;O >@85=B8@>20=8O ;8=88 =0 <5AB=>AB8. 
174. �> A?>A>1C 27OB8O >BAG5B>2 B5>4>;8BK 45;OBAO: 
�) B>G=K5 8 2KA>:>B>G=K5; 
�) 25@=L5@=K5 8 >?B8G5A:85;  
�) ?@>ABK5 8 ?>2B>@8B5;L=K5. 
175. �@5<0;L5@0 3 MB>.. 
�) <5E0=87< 4;O =0AB@0820=8O 3>@87>=B0;L=>3> C@>2=O; 
�) <5E0=87< 4;O =0AB@0820=8O D>:CA0 7@8B5;L=>9 B@C1K; 
�) <5E0=87<, ?@54=07=0G5==K9 4;O 27OB8O >BAG5B0 
176. �;>A:>5 AB5:;O==>5 :>;LF> A F8;8=4@8G5A:>9 >ALN, :>B>@0O 2E>48B 2 
>B25@AB85 2 ?>4AB02:5 (B@535@5) 3 MB>.. 
�) ;8<1; 
�) 0;84040; 
�) >:C;O@. 
177. �;O G53> A;C68B A5B:0 =8B59? 
�) 4;O ?>25@:8 B5>4>;8B0; 
�) 4;O B>G=>3> =02545=8O =0 F5;L; 
�) 4;O 27OB8O >BAG5B0. 
178. .AB8@>2>G=K5 28=BK 3 =5>1E>48<K 4;O& 

�) ?@82545=8O ?@81>@0 2 @01>G55 A>AB>O=85; 
�) 3>@87>=B8@>20=8O; 
�) 2K?>;=5=8O ?>25@>:. 
179. �8=B =0AB@>9:8 @57:>AB8 =01;N405<KE >1J5:B>2& 

�) =02>4OI89 

�) :@5<0;L5@0 
�) M;520F8>==K9 

�) 48>?B@89=>5 :>;LF> 

180. �>=B@>;5< ?@028;L=>AB8 2KG8A;5=8O 48@5:F8>==KE C3;>2 ;8=89 
70<:=CB>3> B5>4>;8B=>3> E>40 O2;O5BAO: 
�) 8AE>4=K9 48@5:F8>==K9 C3>;; 
�) B5>@5B8G5A:0O AC<<0 C3;>2; 
�) C3;>20O =52O7:0. 
181. �A;8 48@5:F8>==K9 C3>; @025=  260º 8 3>@87>=B0;L=K9 C3>; (?@02K9) 
³= 50º, B> 48@5:F8>==K9 C3>;   @025=: 
�) 30º 
�) 210º 
�) 310º 
182. �;>I04L ?>;83>=0 0=0;8B8G5A:8< A?>A>1>< 2KG8A;O5BAO G5@57:  
�) 35><5B@8G5A:85 D83C@K; 
�) 48@5:F8>==K5 C3;K; 
�) :>>@48=0BK 25@H8=. 
183. �?@545;8BL C3>; <564C 42C<O =0?@02;5=8O<8, 5A;8    ,  



�) 30º40'; 
�) 70º00'; 
�) 39º20'; 
�) 8º40' 
184. #3;>2CN =52O7:C, 5A;8 >=0 4>?CAB8<0, @0A?@545;ONB 2 2845 ?>?@02>:: 
�) ?>@>2=C =0 2A5 C3;K A >1@0B=K< 7=0:>< =52O7:8; 
�) ?@>?>@F8>=0;L=> 25;8G8=0< C3;>2 A> 7=0:>< =52O7:8; 
�) ?>@>2=C =0 2A5 C3;K A> 7=0:>< =52O7:8; 
�) ?@>?>@F8>=0;L=> B>G=>AB8 87<5@5=8O C3;>2; 
�) ?@>?>@F8>=0;L=> 25;8G8=0< C3;>2 A >1@0B=K< 7=0:>< =52O7:8. 
185. �?@545;8B5 25;8G8=C 8 7=0: C3;>2>9 =52O7:8 2 70<:=CB>< B5>4>;8B=>< 
E>45 A 5 25@H8=0<8. !C<<0 87<5@5==KE 3>@87>=B0;L=K C3;>2 E>40 @02=0 
539º59’, B5>4>;8B "30. 
�) 0º001’ 
�) 1º26’ 
�) -0º01’ 
�) -0º1’ 
186. � 70<:=CB>< B5>4>;8B=>< E>45 B5>@5B8G5A:0O AC<<0 2=CB@5==8E C3;>2 
@02=0: 
�)  ∑ �B = 180(� 2 2) 

�) ∑ �B = 180(2 2 �) 

�) ∑ �B = 360(� 2 2) 

187. �>@87>=B0;L=K5 ?@>5:F88 AB>@>= B5>4>;8B=>3> E>40 2KG8A;ONB ?> 
D>@<C;5: 
�) d= Dcos´ 
�) d= Dcos³ 

�) d= Dsin´ 
188. �A;8 8725AB=K 48@5:F8>==K9 C3>;   ;8=88 �� 8 87<5@5==K9 
3>@87>=B0;L=K9 C3>; ?@02K9 ³, B> 48@5:F8>==K9 C3>;   ;8=88 �! 1C45B 
@025=: 
�)  42 =  41 + 180° + � 

�) 42 =  41 2 180° + � 

�) 42 =  41 + 180° 2 � 

189. �5E0=8G5A:>5 CAB@>9AB2> 4;O >?@545;5=8O ?;>I048 D83C@ =0 ?;0=0E 8 
:0@B0E, 0 B0:65 =0 4@C38E G5@B560E 3 MB>& 

�) B5>4>;8B; 
�) M:5@; 
�) 1CAA>;L; 
�) ?;0=8<5B@. 
190. �@8 35><5B@8G5A:>< =825;8@>20=88 A?>A>1>< «2?5@54» ?@52KH5=8O 
2KG8A;ONBAO ?> D>@<C;5: 
�) h = a - b 

�) h = b - a 

�) h = i - b 



�) h = i - a 

191. �@8 35><5B@8G5A:>< =825;8@>20=88 A?>A>1>< «87 A5@548=K» 
?@52KH5=8O 2KG8A;ONBAO ?> D>@<C;5: 
�) h = a - b 

�) h = b - a 

�) h = i - b 

�) h = i - a 

192. �5>4578G5A:89 ?@81>@, ?@54=07=0G5==K9 4;O 35><5B@8G5A:>3> 
=825;8@>20=8O: 
�) C@>25=L 
�) B5>4>;8B 
�) =825;8@ 

193. �5><5B@8G5A:>5, B@83>=><5B@8G5A:>5, 10@><5B@8G5A:>5, 
384@>AB0B8G5A:>5: 
�) 284K ?>;52KE 87<5@8B5;L=KE 459AB289 

�) 284K =825;8@=KE E>4>2 

�) 284K =825;8@>20=8O. 
194. 'B> >1>7=0G05B 1C:20 � 2 H8D@5 <0@:8 =825;8@0 �-3��? 
�) =825;8@ 8<55B ;8<1 4;O 87<5@5=8O 3>@87>=B0;L=KE C3;>2 

�) =825;8@ 8<55B :><?5=A0B>@  
�) =825;8@ 8<55B :>=AB@C:F8N B5>4>;8B0 
195. �BAG5B ?@>872>48BAO ?>: 
�) 25H:0< 

�) ?> :>;KH:0< 

�) ?> @59:0< 

196. �A=>2=>5 35><5B@8G5A:>5 CA;>285 =825;8@0 A2O70=> A ?>25@:>9: 
�) ?>;>65=85 2878@=>9 >A8 7@8B5;L=>9 B@C1K 

�) A5B:0 =8B59 

�) :@5<0;L5@0 
�) :@C3;>3> C@>2=O 

197. !:>;L:> >A59 8<5NB =825;8@K 3� 8 �3�: 
�) 3 8 1; 
�) 3 8 3; 
�) 3 8 2. 
198. �AL F8;8=4@8G5A:>3> C@>2=O 4>;6=0 1KBL ?0@0;;5;L=0: 
�) 3>@87>=B0;L=>9 >A8 ?@81>@0; 
�) 2878@=>9 >A8 7@8B5;L=>9 B@C1K; 
�) ;8<1C B5>4>;8B0. 
199. '5<C @02=> ?@52KH5=85 <564C B>G:0<8 � 8 �, 5A;8 8E >B<5B:8 �� = 
48,71 <, 0 �� = 25,22 <? 
�) -23,49 <. 
�) 23,49 <. 
�) 73,93 <. 
�) -73,93 <. 
 



 

�;NG : 2>?@>A0<: 
 

1. MB> =0C:0 >1 87<5@5=8OE =0 75<=>9 ?>25@E=>AB8, ?@>872>48<KE A 
F5;LN >?@545;5=8O D83C@K �5<;8 (35>840) 8 87>1@065=8O 55 ?>25@E=>AB8 =0 
?;>A:>AB8 2 2845 :0@B, ?;0=>2, ?@>D8;59, <0B5<0B8G5A:8E <>45;59 
<5AB=>AB8 8 4;O >15A?5G5=8O AB@>8B5;LAB20 @07=>>1@07=KE A>>@C65=89. 
2. «87 A5@548=K», «2?5@54» 

3. 25;8G8=0, =0 :>B>@CN =C6=> C25;8G8BL :>>@48=0BK B>G:8, GB>1K 
?>;CG8BL :>>@48=0BK ?>A;54CNI59. !G8B05BAO :0: @07=8F0 :>>@48=0B ?> 
<>4C;N. 
4. A?5F80;L=K9 ?@81>@, 4;O 4;O >?@545;5=8O ?;>I0459 4>AB0B>G=> 
1>;LH8E CG0AB:>2 =0 ?;0=0E 8;8 :0@B0E 

5. :>=BC@=K5 
6. C@>25==0O ?>25@E=>ABL 

7. �A=>20=85 <0AHB010 MB> CA;>2=> ?@8=OB0O 4;8=0 >B@57:>2 
>B:;04K205<KE ?> ;8=59=><C <0AHB01C >B =C;O 2 ?@02>9 G0AB8 ;8=59=>3> 
<0AHB010 8 >4=>3> 45;5=85 2 ;52>9 G0AB8, :>B>@>5 2 A2>N >G5@54L 45;8BAO =0 
45AOBL @02=KE G0AB59 

8. �A;8 2 AB0@H5< 87 >B1@0AK205<KE @07@O4>2 AB>8B F8D@0 <5=LH5 ?OB8, 
B> A>45@68<>5 A>E@0=O5<KE @07@O4>2 G8A;0 =5 87<5=O5BAO. � ?@>B82=>< 
A;CG05 2 <;04H89 A>E@0=O5<K9 @07@O4 4>102;O5BAO 548=8F0 A B5< 65 7=0:><, 
GB> 8 C A0<>3> G8A;0. �A;8 ?5@20O A;520 87 >B1@>H5==KE F8D@ @02=0 5 8 70 
=59 =5 A;54CNB >B;8G=K5 >B =C;O F8D@K, B> ?>A;54=OO >AB02H0OAO F8D@0 
CA8;8205BAO, 5A;8 >=0 =5G5B=0O, 8 >AB05BAO 157 87<5=5=8O, 5A;8 >=0 G5B=0O 
(?@028;> G5B=>9 F8D@K). 
9. �78<CB (35>4578O) 4 C3>; <564C =0?@02;5=85< =0 A525@ 8 
=0?@02;5=85< =0 :0:>9-;81> C40;ё==K9 ?@54<5B; >BAG8BK205BAO >1KG=> ?> 
E>4C G0A>2>9 AB@5;:8. 
�8@5:F8>==K9 C3>; 4 MB> 3>@87>=B0;L=K9 C3>;, 87<5@O5<K9 ?> E>4C 
G0A>2>9 AB@5;:8 >B 0-00 4> 360-00 <564C A525@=K< =0?@02;5=85< 
25@B8:0;L=>9 ;8=88 :>>@48=0B=>9 A5B:8 :0@BK 8 =0?@02;5=85< =0 
:>=BC@=CN B>G:C. 
10. �>AB>G=>5, 70?04=>5 

11. �@>ABK5, ?>2B>@8B5;L=K5, >?B8G5A:85, 25@=L5@=K5. 4"30�, 2"30�, "30 

12. � MB>< A;CG05 87<5@O5<K9 C3>; <=>3>:@0B=> >B:;04K20NB =0 ;8<15, 
?>;CG0O :>=5G=K9 @57C;LB0B :0: G0AB=>5 >B 45;5=8O >:>=G0B5;L=>3> >BAGёB0 
=0 G8A;> 87<5@5=89. 
13. �5>3@0D8G5A:89 (8AB8==K9) <5@8480= 3 A@54=89 <5@8480= 2 
H5AB83@04CA=>9 7>=5 2 ?@>5:F88 �0CAA0-�@N35@0. �03=8B=K9 <5@8480= 
A>2?0405B A =0?@02;5=85< <03=8B=>9 AB@5;:8. �03=8B=>5 A:;>=5=85 3 C3>; 
>1@07>20==K9 <03=8B=K< <5@8480=>< B>G:8 A 55 35>3@0D8G5A:8< 
<5@8480=><. 
14. �K?C:;K5 D>@<K @5;L5D0-MB> ?>;>68B5;L=K5, >=8 2>72KH0NBAO =04 
@>2=>9 ?>25@E=>ABLN 75<;8.� =8< <>6=> >B=5AB8 E>;<K, 3@O4K, 70=4@K, 



2>72KH5==>AB8, >AB0=FK, >B@>38. �>3=CBK5 D>@<K @5;L5D0->B@8F0B5;L=K5, 
>=8 =0E>4OBAO =865 >B @>2=>9 ?>25@E=>AB8 75<;8.� =8< <>6=> >B=5AB8 
10;:C, >2@03, ;>I8=C, ?@><>8=C, =87<5==>ABL 

15. '5@B56, 40NI89 2 ?>4>1=>< 8 C<5=LH5==>< 2845 87>1@065=8O 
3>@87>=B0;L=>9 ?@>5:F88 CG0AB:0 <5AB=>AB8, =07K205BAO ?;0=><. 
<5=LH5==K5 87>1@065=8O =0 ?;>A:>AB8 7=0G8B5;L=KE CG0AB:>2 ?>25@E=>AB8, 
?>;CG5==K5 A CG5B>< :@8287=K �5<;8, =07K20NBAO :0@B0<8. �@>D8;5< 
=07K205BAO 87>1@065=85 =0 1C<035 2 C<5=LH5==>< 2845 25@B8:0;L=>3> 
@07@570 <5AB=>AB8. 
16. ПD< FD4AECBDF<DB6>9 E?98G9F B59D974FL F9B8B?<F BF D9;><I FB?G>B6 < 
G84DB6. %?98G9F CD98BID4AяFL F9B8B?<F BF A47D964 (BEB59AAB B8ABEFBDBAA97B) 
EB?A9GAK@< ?GG4@<. Н9B5IB8<@B 4>>GD4FAB G>?48K64FL F9B8B?<F 6 HGF?яD < 
<;6?9>4FL <; A97B. &9B8B?<F 59DGF ;4 6FG?>G ?<@54, AB A9 ;4 FDG5G. ПD< <;@9D9A<< 
G7?B6 D4;D9H49FEя C9D9ABE<FL F9B8B?<F CD<>D9C?9AAK@ > HF4F<6G E A95B?LH<@ 
A4>?BAB@ BF 69DF<>4?LAB7B CB?B:9A<я. З4>D9C?9A<9 F9B8B?<F4 A4 HF4F<69 
EF4AB6K@ 6<AFB@ 8B?:AB 5KFL F4><@, GFB5K CB8J9@AK9 6<AFK 6D4I4?<EL 
E6B5B8AB. П9D98 D45BFB= CB8J9@AK9 < A46B8яI<9 6<AFK CD<6B8яF 6 ED98A99 
CB?B:9A<9. Д6<:9A<9 A46B8яI<I 6<AFB6 A9B5IB8<@B ;4>4AG<64FL 66<AG<64A<9@. 
17.  048>40;L=><5@K 3 ?@81>@K 4;O >?@545;5=8O @0AAB>O=89 ?> A:>@>AB8 
@0A?@>AB@0=5=8O C;LB@0:>@>B:8E @048>2>;= 2 A0=B8<5B@>2>< 480?07>=5. 
!25B>40;L=><5@ 4 35>4578G5A:89 ?@81>@, ?>72>;ONI89 A 2KA>:>9 
B>G=>ABLN (4> =5A:>;L:8E <8;;8<5B@>2) 87<5@OBL @0AAB>O=8O 2 45AOB:8 
(8=>340 2 A>B=8) :8;><5B@>2. 
18. ! F5;LN >?@545;5=8O 2KA>BK B>G5: 

19. � AB5A=ё==KE ?>;>65=8OE =5 2A5340 C40ёBAO CAB0=>28BL =825;8@ 
?>A5@548=5 <564C B>G:0<8. � MB8E A;CG0OE ?@8<5=ONB A?>A>1 
=825;8@>20=8O «2?5@ё4». h=i-b 

20. �>340 C40ёBAO CAB0=>28BL =825;8@ ?>A5@548=5 <564C B>G:0<8. h=a-b 

21. ��=�#-", ��=��+�, !�=��+�/2 

22. ∑ ÿ 2 ∑ Ā = ∑ ℎ 

23. �0: >?@545;8BL ?@>5:B=K9 C3>; =0 ?@>4>;L=>< ?@>D8;5? 
24. "0E5><5B@8G5A:0O AJ5<:0 ?@54AB02;O5B A>1>9 B>?>3@0D8G5A:CN, B.5. 
:>=BC@=>-2KA>B=CN AJ5<:C, 2 @57C;LB0B5 :>B>@>9 ?>;CG0NB ?;0= <5AB=>AB8 
A 87>1@065=85< A8BC0F88 8 @5;L5D0. 
25. "0E5><5B@ 

26. �><5@ B>G:8, AB0=F88, ?>;>65=85 :@C30, C3;K 87 ?>;C?@85<>2, A@54=55 
7=0G5=85 C3;>2 

27. �M@>D>B>AJ5<:>9 =07K20NB D>B>3@0D8@>20=85 A >?@545;5==>9 2KA>BK 
B5@@8B>@88 8;8 >1J5:B0, =0E>4OI53>AO =0 ?>25@E=>AB8 �5<;8. 
28. A C2O7:8 ?@52KH5=89 >?>@=>3> E>40. 
29.  0725@=CB0O =0 ?;>A:>AB8 25@B8:0;L=0O F8;8=4@8G5A:0O ?>25@E=>ABL, 
?@>E>4OI0O G5@57 B@0AAC 

30. MB> 87>1@065=85 2 C<5=LH5==>< <0AHB015 A5G5=8O 4>@>38 
25@B8:0;L=>9 ?;>A:>ABLN, ?5@?5=48:C;O@=>9 : 5ё >A8. 
31. A>2>:C?=>ABL ?C=:B>2, 2KA>BK :>B>@KE >?@545;5=K <5B>40<8 
=825;8@>20=8O 



32. A>2>:C?=>ABL 35>4578G5A:8E ?C=:B>2, ?>;>65=85 :>B>@KE >?@545;5=> 2 
>1I59 A8AB5<5 :>>@48=0B 

33.  �=0:, :>B>@K9 =0E>48BAO 2 >?@545;ё==>9 B>G:5 75<=>9 ?>25@E=>AB8 A 
8725AB=>9 01A>;NB=>9 2KA>B>9. 

34. 4 :;0AA0 
35. �?@545;5=85 2KA>B B>G5: 75<=>9 ?>25@E=>AB8 >B=>A8B5;L=> 8AE>4=>9 

B>G:8 A ?><>ILN A>>1I0NI8EAO A>AC4>2 A 684:>ABLN. 
36. ?@54AB02;O5B A>1>9 >48= 87 A?>A>1>2 >?@545;5=8O @07=>AB8 2KA>B 

B>G5: 75<=>9 ?>25@E=>AB8 ?CB5< A@02=5=8O 25;8G8= 0B<>AD5@=>3> 
402;5=8O 2 MB8E B>G:0E 

37. �@81>@, A;C60I89 4;O <5E0=8G5A:>3> >?@545;5=8O ?;>I0459 
70<:=CBKE :>=BC@>2, ?@>@8A>20==KE =0 ?;>A:>9 ?>25@E=>AB8 

38. �>>@48=0B=0O A5B:0 A> AB>@>=0<8 :204@0B>2 10×10 A< AB@>8BAO =0 
;8AB5 20B<0=0 D>@<0B0 �1 ?@8 ?><>I8 ;8=59:8 $.�. �@>1KH520 ��-1 

8;8 �"  
39. �@O<0O 35>4578G5A:0O 7040G0 (���) 3 MB> A?>A>1 >?@545;5=8O 

:>>@48=0B B>G:8 ?> 8725AB=K< ?@O<>C3>;L=K< :>>@48=0B0< 8AE>4=>9 
B>G:8, @0AAB>O=8N <564C =8<8 8 48@5:F8>==><C C3;C A 8AE>4=>9 
B>G:8 =0 >?@545;O5<CN 

40. "5>4>;8B=K< E>4>< =07K205BAO ;><0==0O ;8=8O, 2 :>B>@>9 87<5@5=K 
2A5 AB>@>=K 8 C3;K <564C =8<8 

41.  07><:=CBK9, 70<:=CBK9, 28AOG89, 4803>=0;L=K9 

42. AE5<0B8G=K9 ?;0= <5AB=>AB8, :>B>@K9 45;0NB >B @C:8, >A=>2K20OAL =0 
40==KE ?>;52KE AJ5<>: (B5>4>;8B=KE), =0 =5< >1>7=0G0NBAO 
87<5@5==K5 @0AAB>O=8O 8 ?@>G85 40==K5. 

43.  !?>A>1>< 1078A>2 

44. �5?@8ABC?=>5 @0AAB>O=85 3 MB> @0AAB>O=85 4> >1J5:B0, =0E>4OI53>AO 2 
?>;5 7@5=8O =01;N40B5;O, :>B>@>5 =5 <>65B 1KBL 87<5@5=> 
=5?>A@54AB25==>. 

45. ?5@?5=48:C;O@>2 (?@O<>C3>;L=KE :>>@48=0B), ;8=59=KE 70A5G5:, 
AB2>@>2, C3;>2KE 70A5G5:, >1E>40 8;8 >1<5@0, ?>;O@=KE :>>@48=0B. 

46. A>2>:C?=>ABL :>=BC@>2 8 =5?>4286=KE <5AB=KE ?@54<5B>2 

47. MB> :><?;5:A @01>B, 2 ?@>F5AA5 ?@>2545=8O :>B>@KE =5?>A@54AB25==> 
=0 CG0AB:5 >1A;54>20=8O CB>G=O5BAO ?@>5:B ?;0=>2KE 8 2KA>B=KE 
35>4578G5A:8E A5B59, @07<5G0NBAO <5AB0 @0A?>;>65=8O F5=B@0;L=KE 
?C=:B>2 8 @5?5@>2 4;O 1C4CI8E E>4>2 AJ5<:8. 

48. 3@C=B>2K5, A:0;L=K5, AB5==K5  
49.  4 ?>25@>: 

50.  «4» 4 B5>4>;8B >B=>A8BAO : CA>25@H5=AB2>20==K< ?@81>@0< 
G5B25@B>3> ?>:>;5=8O, «"» 4 B8? 87<5@8B5;L=>3> ?@81>@0: B5>4>;8B, 
«30» 4 <0:A8<0;L=>5 A@54=5:204@0B8G5A:>5 >B:;>=5=85, 
>?@545;5==>5 ?> 25@B8:0;L=><C C3;C, A>AB02;O5B 30» 8 >B=>A8B 40==CN 
<>45;L : 8=AB@C<5=B0< B5E=8G5A:>9 B>G=>AB8, «�» 4 7@8B5;L=0O 
B@C10 D>@<8@C5B ?@O<>5 87>1@065=85? 



51. !8<2>;8G5A:85 CA;>2=K5 >1>7=0G5=8O >1J5:B>2 <5AB=>AB8, 
?@8<5=O5<K5 4;O 8E 87>1@065=8O =0 B>?>3@0D8G5A:8E :0@B0E 8 ?;0=0E. 

52. �@>25@:0 B5E=8G5A:>3> A>AB>O=8O ?@81>@0 

53. A>2>:C?=>ABL 459AB289 ?> >?@545;5=8N A2>53> ?>;>65=8O (B>G:8 
AB>O=8O) A@548 >:@C60NI8E >1J5:B>2 8;8 >@85=B8@>2, AB>@>= 
3>@87>=B0, =0?@02;5=8O 42865=8O 8 4>AB0B>G=> B>G=><C 
2K45@6820=8N MB>3> =0?@02;5=8O. 

54.  !54;>28=0  
55.   �-3, �-1, �-2 

56.  2  :;0AA0. 
57. �5?@8ABC?=>5 @0AAB>O=85 
58.  2KA>B>9 

59. �@>AB>3> B5>4>;8B0 
60.  -@0B>AD5= 

61.  �5>84>< 

62.  .� 

63.  �@0A>2A:89 $.� 

64.  X = d · cos r. Y = d · sin r 
65.  �84@>AB0B8G5A:>5, 10@><5B@8G5A:>5, 35><5B@8G5A:>5, 

B@83>=><5B@8G5A:>5, !B5@5>D>B>3@0<<5B@8G5A:>5, A?CB=8:>2>5  
66.  =525@=> 

67.  �@>1KH520 
68.  "5>4>;8B 4"30� 

69. �825;8@ 3�-5� 

70.  5?5@  
71.  �0<:=CBK9 

72.  5’ 
73. B>?>3@0D8G5A:89 

74. ?>?5@5G=K9 

75.  B@8;0B5@0F8O 

76. 3- =><5@ <>48D8:0F88, � 3 =825;8@, 5 3 B>G=>ABL, ; 3 A ;8<1>< 

77.  �5>4578G5A:89 ?@81>@, ?@54=07=0G5==K9 4;O 87<5@5=8O 
3>@87>=B0;L=KE 8 25@B8:0;L=KE C3;>2, 4;8= ;8=89 8 ?@52KH5=89. 

78.  MB> CAB@>9AB2> 4;O 02B><0B870F88 B>?>3@0D>-35>4578G5A:8E 
?@>F5AA>2, C?@02;5=8O >B45;L=K<8 DC=:F8O<8 35>4578G5A:>3> 
>1>@C4>20=8O 8 E@0=5=8O ?>;CG5==KE @57C;LB0B>2, 0 B0: 65 4;O >F5=:8 
:0G5AB20 =01;N45=89. 

79.  0725@=CB0O =0 ?;>A:>AB8 25@B8:0;L=0O F8;8=4@8G5A:0O ?>25@E=>ABL, 
?@>E>4OI0O G5@57 B@0AAC 

80.  AB0=>2K< 

81.  - 3>@87>=B0;L 3 MB> 70<:=CB0O :@820O ;8=8O, 2A5 B>G:8 =0 :>B>@>9 
8<5NB >48=0:>2CN 2KA>BC, :@0B=CN 2KA>B5 A5G5=8O @5;L5D0; 
- 3>@87>=B0;8 =0 ?;0=5 =5 <>3CB @07420820BLAO 8 >1@K20BLAO; 5A;8 
3>@87>=B0;L =5 70<K:05BAO 2 ?@545;0E ?;0=0, >=0 70<K:05BAO 70 53> 
?@545;><; 



- 3>@87>=B0;8 =5 4>;6=K ?5@5A5:0BLAO <564C A>1>9, B0: :0: >=8 
?>;CG0NBAO ?5@5A5G5=85< 75<=>9 ?>25@E=>AB8 ?;>A:>ABO<8, ;560I8<8 
=0 @07=KE 2KA>B0E; 

- G5< G0I5 3>@87>=B0;8 =0 ?;0=5, B5< C:;>= <5AB=>AB8 1>;LH5, 8;8 G5< 
<5=LH5 70;>65=85, B5< A:0B :@CG5; 
- 2>4>@0745;L=K5 8 2>4>A;82=K5 ;8=88 8 =0?@02;5=8O <0:A8<0;L=>3> 
C:;>=0 3>@87>=B0;8 ?5@5A5:0NB ?>4 ?@O<K< C3;><. 

82. �>@O4>: @01>BK A B0E5><5B@>< =0 AB0=F88 

83.  #3>; ?>2>@>B0, @048CA, B0=35=A, 18AA5:B@8A0, 4;8=0 :@82>9, 4><5@ 

84.  #@>2=8 A;C60B 4;O ?@82545=8O >A59 ?@81>@0 2 25@B8:0;L=>5 8;8 
3>@87>=B0;L=>5 ?>;>65=85 8 4;O 87<5@5=8O <0;KE C3;>2 =0:;>=0 

85.  � 35>4578G5A:8E ?@81>@0E 7@8B5;L=0O B@C10 A;C68B 4;O 2878@>20=8O 

86.  �@0A=K<  
87.  !8=8<  
88.  �;0= B@0AAK 

89.  ;8<1 

90.  >A<>B@ 8 >1A;54>20=85 <5AB=>AB8 A F5;LN 2K1>@0 ?>;>65=8O 
0AB@>=><8G5A:8E 8 35>4578G5A:8E >?>@=KE ?C=:B>2 4;O >1>A=>20=8O 
B>?>3@0D8G5A:8E AJё<>:. 

91.  �;O ?;02=>3> ?5@5E>40 87 ?@O<>3> CG0AB:0 ?CB8 2 :@82CN 8 =0>1>@>B 
92.  ?@81>@, :>B>@K9 ;81> 87<5@O5B C3>;, ;81> ?>72>;O5B ?>2>@0G820BL 

>1J5:B 2 B>G=>5 C3;>2>5 ?>;>65=85. 
93.  35>4578G5A:89 ?@81>@, ?@54=07=0G5==K9 4;O >B:;04K20=8O =0 

<5AB=>AB8 D8:A8@>20==>3> C3;0 

94.  ?5@?5=48:C;O@>2 (?@O<>C3>;L=KE :>>@48=0B), ;8=59=KE 70A5G5:, 
AB2>@>2, C3;>2KE 70A5G5:, >1E>40 8;8 >1<5@0, ?>;O@=KE :>>@48=0B.. 

95.  ?@O<0O ;8=8O, ?5@?5=48:C;O@=0O : =0?@02;5=8N B@0AAK 

96.  >A=>2=0O C@>25==0O ?>25@E=>ABL 

97.   50 < 

98. =825;8@ 

99.  =825;8@>20=85< ?> :204@0B0< 

100.  >B2;5G5==K< G8A;><, 2 :>B>@>< G8A;8B5;L 3 548=8F0, 7=0<5=0B5;L 3 

G8A;>, ?>:07K20NI55, 2> A:>;L:> @07 3>@87>=B0;L=>5 ?@>;>65=85 ;8=88 
<5AB=>AB8 S C<5=LH5=> ?> A@02=5=8N A 53> 87>1@065=85< s =0 ?;0=5; 
101.  2KA>B>9 A5G5=8O 

102.  C25;8G8205BAO 

103.  @5D5@5=F-M;;8?A>84 

104. 4803>=0;L=K9 

105.  2KAH0O 35>4578O 

106.  @5;L5D 

107. 3>@87>=B0;59 

108.  ?@O<>C3>;=0O 

109. :>>@48=0BK 

110.  35>4578G5A:0O 4>;3>B0 
111.    B>?>3@0D8G5A:8<8 



112.  35>84 

113.  C3;>< =0:;>=0 8;8 C:;>=>< 

114. 8=65=5@=0O 35>4578O 

115.  6 

116.  100< 

117.  <8;;8<5B@K 

118.  <5@8480=K 

119.  35>4578G5A:85 :>>@48=0BK 

120.  �1A>;NB=K5 
121.  :0@B0 
122.  ?@>D8;L 

123.   5 

124.  3@04CAK 

125. =><5=:;0BC@>9 

126.   5H8BL 7040GC. �825;8@>20=85 E>40 2K?>;=5=> A B@5E AB0=F89. 
�BAG5BK =0 @59:0E: 704=85 - 41=0575,  42=1833, 43=0328; ?5@54=85 - Ā1=1568, Ā2=0747, Ā3=2572. �KA>B0 @5?5@0 Н@=56,725<. �?@545;8BL 2KA>BK A2O7CNI8E B>G5:. 

 
 

127.  5H8BL 7040GC. 
�0=>: Н1=75,350 <. �BAG5BK ?> @59:0<: 41=1833 <<, Ā2=0724 <<,A3=1067 <<,A4=1793 <<. 
�?@545;8BL 2KA>BK B>G5: 2,3 8 4. 

 
128.    5H8BL 7040GC. 
 �> @8AC=:C >?@545;8BL ?@52KH5=8O 8 2KA>BK B>G5:, 5A;8 2KA>B0 ?@81>@0 i=1430 <<, 
>BAG5BK ?> @59:0<: Ā1=2575 <<, Ā2=1735 <<, Ā3=0845 <<, Ā4= 1115 <<. �KA>B0 @5?5@0  Н@.=85,300 <. 



 

129. �?@545;8BL 01A>;NB=CN 8 >B=>A8B5;L=CN =52O7:8 2 ?@8@0I5=8OE :>>@48=0B 
70<:=CB>3> B5>4>;8B=>3> E>40 A ?5@8<5B@><, @02=K< P= 539,42 <, 5A;8 8725AB=K =52O7:8 
2 ?@8@0I5=8OE :>>@48=0B ?> >AO< X 8 Y: �ý = +0,06 м; �þ = 20,11 м 

130. �> 87<5@5==><C C3;C  4223 = 110º07’ AB>@>=K 2-3 8 2=CB@5==5<C C3;C ³=83º14’ 
>?@545;8BL 48@5:F8>==K9 C3>;  4324 

131. �> 48@5:F8>==K< C3;0< 41−2= 67º12’ 8 42−3=147º09’ AB>@>= 1-2 8 2-3, >1@07CNI8< 
A?@020 ?> E>4C ;560I89 2=CB@5==89 C3>; ³, >?@545;8BL 53> 25;8G8=C 

132. �?@545;8B5 4>?CAB8<CN 8 D0:B8G5A:CN C3;>2CN =52O7:C 2 70<:=CB>< 
B5>4>;8B=>< E>45 A 6 25@H8=0<8, 345 AC<<0 87<5@5==KE C3;>2 @02=0 720º01’,B>G=>ABL 
?@81>@0 @02=0 30’’ 
133. �?@545;8BL 01A>;NB=CN 8 >B=>A8B5;L=CN ?>3@5H=>ABL 87<5@5=8O 8 A@54=55 
7=0G5=85 4;8=K ;8=88, 5A;8 >B=>A8B5;L=0O ?>3@5H=>ABL =5 ?@52KH05B 4>?CAB8<CN. �A;8 
42>9=>5 87<5@5=85 ;8=88 =0 <5AB=>AB8 2 :0B53>@88 ?@>872545=> A> A;54CNI8<8 
40==K<8: 
134. � ?@O<>< =0?@02;5=88 �?@= 124,73 <. 0 2 >1@0B=>< �>5= 124,81 <.  
135. �?@545;8BL <03=8B=K9 078<CB ;8=88 1-2, 5A;8 8AB8==K9 078<CB @025= 72º15’. 
!:;>=5=85 <03=8B=>9 AB@5;:8 70?04=>5, @02=>5 2º46’ 
136. �BAG5BK ?> 40;L=><5@=K< =8BO< B5>4>;8B0 ""-5 @02=K =86=89 3 2853 << (0), 
25@E=89 3 0611 << (b).  

137. �0= <03=8B=K9 078<CB, >= @025= 302º51’, 0 B0:65 8725AB=0 25;8G8=0 70?04=>3> 
A:;>=5=8O 3º14’.�?@545;8BL 8AB8==K9 078<CB 

138.    �5<;5<5@=>9 20-<5B@>2>9 ;5=B>9, :>B>@0O :>@>G5 :>=B@>;L=>9 =0 25;8G8=C -0,03 

<, ?>;CG5= @57C;LB0B 87<5@5=8O ;8=88, >= @025= 169,38 <. �?@545;8BL 459AB28B5;L=CN 
4;8=C ;8=88. 
139.   �?@545;8BL 2=CB@5==89 2?@02> ;560I89 ?> E>4C C3>; ³, 5A;8 8725AB=K @C<1K 
AB>@>=, 53> >1@07CNI8E: �1−2=24º15’ 8 �2−3 = 70º24’ 
140.   �0= G8A;5==K9 <0AHB01 1: 5000. �?@545;8BL 53> B>G=>ABL. 
141. �0= 48@5:F8>==K9 C3>;, >= @025= 127°212303 .�?@545;8BL @C<1 
142. �?@545;8BL C:;>= ;8=88 ��, 5A;8 8725AB=K 3>@87>=B0;L=>5 ?@>;>65=85 ;8=88 =0 
?;0=5, >=> @02=> 15,5 A<, 2KA>B0 A5G5=8O @5;L5D0 @02=> 2,5 < 8 <0AHB01 1:1000 

143. �?@545;8B5 4;8=C ;8=88 =0 <5AB=>AB8 2 <5B@0E, 5A;8 55 4;8=0 =0 ?;0=5 @02=0 2,8 
A<, 0  <0AHB01 ?;0=0 1:10000 

144. �?@545;8BL <03=8B=K9 078<CB ;8=88 1-2, 5A;8 8AB8==K9 078<CB @025= 65º23’. 
!:;>=5=85 <03=8B=>9 AB@5;:8 2>AB>G=>5 5º03’ 
145. �?@545;8BL 8AB8==K9 078<CB ;8=88, 5A;8 8725AB=K <03=8B=K9 078<CB MB>9 65 
;8=88 @025= 68º 8 25;8G8=0 2>AB>G=>3> A:;>=5=8O @02=0 3º12’ 
146. �> 87<5@5==><C 48@5:F8>==><C C3;C 42−3 = 110º07’8 2=CB@5==5<C C3;C ³= 

83º14’>?@545;8BL 48@5:F8>==K9 C3>; 4324 



147. �?@545;8BL ?8:5B06 3;02=KE B>G5: :@82>9, 5A;8 �# �� 16+75,35; "= 446,40 <, �= 
876,17 <, �= 16,63 <. 
148. �?@545;8BL 48@5:F8>==K9 C3>; 4223, 5A;8 8725AB=K 2=CB@5==89 C3>; 2?@02> 
;560I89 �2=71º 28’ 8 48@5:F8>==K9 C3>;  4122= 92º15’ 
149. �?@545;8BL C:;>= ;8=88 i A B>G=>ABLN 4> 0,1 ‰, 5A;8 2KA>B0 A5G5=8O 3>@87>=B0;8 
5 <., 4;8=0 ;8=88 =0 ?;0=5 2,1 A<. �0AHB01 1:25 0002 

150. � 

151. �  

152. �  

153. �   

154. �   

155. �   

156. �   

157. �   

158. � 

159. � 

160. �  

161. �  

162. �  

163. �  

164. �  

165. �   

166. �  

167. �  

168. �  

169. � 

170. � 

171. � 

172. �  
173. � 

174. � 

175. � 

176. � 

177. � 

178. � 

179. � 

180. � 

181. � 

182. � 

183. � 

184. � 

185. � 

186. � 

187. � 

188. � 

189. � 



190. � 

191. � 

192. � 

193. � 

194. � 

195. � 

196. � 

197. � 

198. � 

199. � 

200. � 

 


