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19. ':070BL  @0745;K, =0 :>B>@K5 45;8BAO B5>@5B8G5A:0O <5E0=8:0("� 1-"� 9, #� 2.1, #� 
2.2, #� 2.3) 

a. AB0B8:0, :815@=5B8:0, <5E0=8:0. 
b. AB0B8:0, :8=5<0B8:0, 48=0<8:0. 
c. :8=5<0B8:0, <5E0=8:0, :815@=5B8:0. 



20. "B=>H5=85 ?>;57=>9 @01>BK : ?>;=>9 70B@0G5==>9 @01>B5 3 MB>("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a.  >I=>ABL 
b. �#� 

c. #5@2K9 70:>= 48=0<8:8 

d. -=5@38O 
21. $02=>459AB2CNICN 42CE A8; <>6=> =09B8("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

a. ?> ?@028;C B@5C3>;L=8:0 
b. ?> ?@028;C B@0?5F88 

c. ?> ?@028;C :204@0B0 
d. ?> ?@028;C ?0@0;;5;>3@0<<0 

22. _______________- MB> 87<5=5=85 @07<5@>2 8;8 D>@<K B5;0 ?>4 459AB285< 2=5H=8E A8;. ("� 1-"� 9, #� 2.1, 
#� 2.2, #� 2.3) 

23. #;0AB8G=>ABLN =07K205BAO A2>9AB2> <0B5@80;0&     ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3)                              

a. %>?@>B82;OBLAO @07@CH5=8N 

b. �>AAB0=>28BL A2>N D>@<C 8 @07<5@K ?>A;5 A=OB8O =03@C7:8                                                                    
c. %>E@0=OBL =5:>B>@CN G0ABL 45D>@<0F88 ?>A;5 A=OB8O =03@C7:8                                        

d. %>?@>B82;OBLAO ?@>=8:=>25=8N 2 =53> 4@C3>3> 1>;55 B25@4>3> B5;0 
24. !0720BL <5B>4, ?>72>;ONI89 >?@545;8BL 2=CB@5==85 CA8;8O 2 A5G5=88 AB5@6=O  ("� 1-"� 9, #� 2.1, #� 2.2, 

#� 2.3)  

a.  5B>4>< =0G0;L=KE ?0@0<5B@>2 
b.  5B>4>< A8; 
c.  5B>4>< A5G5=89  
d.  5B>4>< =57028A8<>AB8 459AB28O A8; 

25. %2O7L MB>&&.("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. &5;> 
b. &5;>, >3@0=8G820NI55 ?5@542865=85 
c. &>G:0 
d. %8;0 

26. ':070BL 284K =0?@O65=89("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. �0A0B5;L=>5 
b. '3;>2>5 
c. �=5H=55 
d. !>@<0;L=>5 
e. *5=B@>AB@5<8B5;L=>5 
f. �=CB@5==55 

27. ':070BL A>>B25BAB285 <564C ?>=OB85< 8 >?@545;5=85<("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
#>=SB85 

A. 65AB:>ABL 
B. ?@>G=>ABL 
C. CAB>9G82>ABL 

"?@545;5=85 
1. - MB> A?>A>1=>ABL :>=AB@C:F88 2>A?@8=8<0BL 7040==CN =03@C7:C, =5 @07@CH0OAL 8 157 >AB0B>G=KE 

45D>@<0F89 

2. - MB> A?>A>1=>ABL A>>@C65=89 8 55 G0AB59 ?>4 =03@C7:>9 A>E@0=OBL A2>8 @07<5@K 8 D>@<C 2 
CAB0=>2;5==KE =>@<0<8 ?@545;0E  

3. - MB> A?>A>1=>ABL :>=AB@C:F88, 8 55 G0AB59, A>E@0=OBL ?>4 =03@C7:>9 ?5@2>=0G0;L=CN D>@<C 
C?@C3>3> @02=>25A8O 

28. ':070BL CA;>285 ?@>G=>AB8 ?@8 @0ABO65=88 8;8 A60B88("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. �ÿ�� =

�ÿ��� ≤  �  
b. �ÿ�Ā =

�ÿ�Ā� ≤  �  
c. �ÿ�� =

��ÿ�� ≤  �  
d.  � �ÿ��� ≤ �ÿ��  

29. ':070BL ?>A;54>20B5;L=>ABL 2 ?>@O4:5 C1K20=8O <><5=B0 ?0@K A8;("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a.  >4C;L A8;K 0,05 :!, ?;5G> A8;K 1 < 

b.  >4C;L A8;K 0,01 :!, ?;5G> A8;K 100 A< 

c.  >4C;L A8;K 30 !, ?;5G> A8;K 0,5 < 

d.  >4C;L A8;K 0,02 :!, ?;5G> A8;K 300 A< 

30. ':070BL ?>A;54>20B5;L=>ABL 2>7@0AB0=8O =>@<0;L=>3> =0?@O65=8O("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. 1  #0 
b. 0,01кН м2  

c. 1 кН м2  

d. 0,01  #0 
31. ______________-MB> 4803@0<<0 =0 :>B>@>9 ?@54AB02;ONB 87<5=5=85 2=CB@5==53> A8;>2>3> D0:B>@0 ?> 2A59 

4;8=5 AB5@6=O. ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
32. %8;K, 459AB2CNI85 =0 B5;>, 45;OBAO =0("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

a. �=5H=85 8 2=CB@5==85 



b. �=CB@5==85 8 =0@C6=K5 
c. �=5H=85 8 ?@><56CB>G=K5 

33. �0:;5?:C <>6=> @0AAG8B0BL("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a) =0 A@57, @0ABO65=85 8 A<OB85; 
b) =0 A@57 8 A<OB85; 
c) =0 A@57 8 @0ABO65=85. 

34. ':070BL A>>B25BAB285 <564C CA;>2=K< >1>7=0G5=85< 8 =0720=85< 25;8G8=: 
"1>7=0G5=85 =0?@O65=8O: ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

1. Ã?@54 
2.  �  

3. Ã  
"?@545;5=8O:  

A. - 4>?CAB8<>5 =0?@O65=85 
B. - @0AG5B=>5 =0?@O65=85 
C. - ?@545;L=>5 =0?@O65=85 

35. ':068B5 25;8G8=C A>A@54>B>G5==>9 703@C7:8, :>B>@0O 2>7=8:05B 2 10;:5 5A;8 70<5=8BL 40==N @0A?@545;5==CN 
=03@C7:C("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

 

 

 
a. 10 :! 

b. 80 :! 

c. 5 :! 

d. 40 :! 

36. _______ - AB5@6=L :@C3;>3> 8;8 :>;LF52>3> A5G5=8O, @01>B0NI89 =0 :@CG5=85. ("� 1-"� 9, #� 2.1, #� 2.2, 
#� 2.3) 

37. ':070BL 548=8FK 87<5@5=8O >?>@=KE @50:F89 ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. !, :!,  !  
b. �<?5@   
c. :!2

    

d. #0  
38. ':070BL >?@545;5=85 ?>?5@5G=>9 A8;K("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

a. �;351@08G5A:0O AC<<0 ?@>5:F89 A8;, @0A?>;>65==KE ?> >4=C AB>@>=C >B A5G5=8O, =0 >AL, 
=>@<0;L=CN : >A8 M;5<5=B0  

b. �;351@08G5A:0O AC<<0 <><5=B>2, @0A?>;>65==KE A?@020 >B A5G5=8O  

c. �;351@08G5A:0O AC<<0 >?>@=KE @50:F89, @0A?>;>65==KE A?@020 >B A5G5=8O  

d. $07=>ABL <564C >?>@=K<8 @50:F8O<8  

39. ':068B5 A>>B25BAB285 :;0AA8D8:0F89 8 284>2 =03@C7>: ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
�;0AA8D8:0F8S =03@C7>:: 

A. #> E0@0:B5@C 459AB28O 
B. #> 2@5<5=8 459AB28O 
C. #> E0@0:B5@C ?@8;>65=8O 

�84O =03@C7>:: 
1. #>AB>O==K5 8 2@5<5==K5  
2. %>A@54>B>G5==K5 8 @0A?@545;5==K5  
3. %B0B8G5A:85 8 48=0<8G5A:85  

40. ':068B5  284K 48=0<8G5A:8E =03@C7>: ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. #5@8>48G5A:85, C40@=K5, ?>4286=K5 8 A;CG09=K5 =03@C7:8  

b. !>@<0;L=K5 =03@C7:8   
c. %42830NI85 =03@C7:8  
d. #>AB>O==K5 =03@C7:8   

41. ':070BL, :0: 459AB2CNB C40@=K5 =03@C7:8("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3)  

a. �>7459AB2C5B =0 >4=C B>G:C ?CB5< 1KAB@>3> ?045=8O 3@C70 A 1>;LH>9 2KA>BK  

b. �>7459AB2C5B :0: 548=8G=K9 3@C7   
c. �>7459AB2C5B G5@57 >?@545;5==K9 ?5@8>4   
d. �>7459AB2CNB =0 A>>@C65=85 ;8=59=>   

42. ':068B5 ?>A;54>20B5;L=>ABL C1K20=8O A8;K("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
1. 0,001  ! 

2. 0,1 ! 

3. 50 :! 

4. 0,20 :! 

5. 5000 <! 

43. ':070BL 284K 48=0<8G5A:8E =03@C7>: ?> ?@>4>;68B5;L=>AB8 2>7459AB28O  

a. �@0B:>2@5<5==K5 8 4;8B5;L=K5  ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 



b. #>4286=K5   
c. '40@=K5   
d. #>AB>O==K5   

44. ':070BL :;0AA8D8:0F8N <5B0;;>2("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. <5E0=8G5A:>5, :>@@>78>==>-<5E0=8G5A:>5 8 M;5:B@>M@>78>==>5 
b. G5@=K5 8 F25B=K5 
c. ?@>G=K5, E@C?:85, 2O7:85 

45. +C3C= >B=>A8BAO : ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. +5@=K< <5B0;;0< 

b. *25B=K< <5B0;;0< 

c. %?;020< <5B0;;>2 
d. !5<5B0;;0< 

46. %>548=5=8O, ?@8 @071>@:5 :>B>@KE =0@CH05BAO F5;>AB=>ABL A>AB02=KE G0AB59 8745;8O, =07K20NBAO: ("� 1-"� 
9, #� 2.1, #� 2.2, #� 2.3) 

a. $07J5<=K<8 

b. !5@07J5<=K<8 

c. %1>@=K<8 

47. �;0AA8D8F8@>20BL @57L1K =5;L7O ?> ?@87=0:0<: ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. B@5C3>;L=0O, B@0?5F5840;L=0O, C?>@=0O ?@O<>C3>;L=0O, :@C3;0O 
b. F8;8=4@8G5A:0O, :>=8G5A:0O 
c. =0@C6=0O, 2=CB@5==OO 
d. >4=>70E>4=0O, <=>3>70E>4=0O 
e. 28=B>20O, ?@O<0O 
f. A :@C?=K<, A <5;:8< H03>< 

48. �0:;5?:C <>6=> @0AAG8B0BL("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. =0 A@57, @0ABO65=85 8 A<OB85; 
b. =0 A@57 8 A<OB85; 
c. =0 A@57 8 @0ABO65=85. 

49. �7 ?5@5G8A;5==KE 45B0;59 =07>28B5 45B0;L, :>B>@0O >B=>AOBAO : 3@C??5 45B0;8 3 A>548=5=8O("� 1-"� 9, #� 2.1, 
#� 2.2, #� 2.3) 

a. �0;K; 
b. #>4H8?=8:8; 
c. ,?>=:8. 
d. "A8 

50. ':070BL A>548=5=8O, :>B>@K5 >B=>AOBAO : @07JP<=K< ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. 70:;5?>G=K5; 
b. @57L1>2K5;  
c. :;552K5.  

51. ':068B5 >1>7=0G5=85 <5B@8G5A:>9 @57L1K A =><8=0;L=K< 480<5B@>< 24 <<, A :@C?=K< H03>< 

a. M24LH("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
b. M24H 

c. M24 

d. M24˟ 2 
52. ':070BL A>>B25BAB285 25;8G8= 8 548=8F 87<5@5=8O("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

a. �#�                                   1.  << 

b. #5@540B>G=>5 >B=>H5=85                 2.   мм2 

c. #;>I04L                               3. !5B 548=8FK 87<5@5=8O (G8A;>) 
d. �80<5B@                                4.  % 

53. ':070BL ?>A;54>20B5;L=>ABL 2 ?>@O4:5 C1K20=8O ?5@540B>G=>3> >B=>H5=8O("� 1-"� 9, #� 2.1, #� 2.2, #� 
2.3) 

a. ω1 = 20 ,ω2=5 

b. n1 = 40 , n2 = 80 

c. ω2 = 40,ω1 = 80 

d. z1 = 15, z2 = 45 

54. "A=>2=K<8 M;5<5=B0<8 @5<5==>9 ?5@540G8 O2;ONBAO... ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. H:82K 8 @5<5=L  
b. 72P74>G:8 8 @5<5=L  
c. 48A:8 8 @5<=8  
d. 10@010=K 8 :0=0B 

55. #5@540G59, : >A=>2=K< E0@0:B5@8AB8:0< :>B>@>9 >B=>AOBAO ?;02=>ABL 8 15AHC<=>ABL, 1>;LH85 ?5@540B>G=K5 
G8A;0, ?>2KH5==0O B>G=>ABL, 2>7<>6=>ABL A0<>B>@<>65=8O, O2;O5BAO& ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

a. F5?=0O  
b. 7C1G0B0O  
c. F8;8=4@8G5A:0O  
d. :>=8G5A:0O  
e. G5@2OG=0O 

56. �0:;P?>G=K5 A>548=5=8O ?@8<5=ONB 4;O&("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3)  

a. ?>2KH5=8O ?@>G=>AB8  



b. >1;53G5=8O A1>@:8 3 @071>@:8  
c. M:>=><88 <0B5@80;>2  
d. >15A?5G5=8O =5?>4286=>AB8 45B0;59 

57. #@5420@8B5;L=K9, C?@>I5==K9 @0AG5B 2 F5;OE >?@545;5=8O @07<5@>2 :>=AB@C:F88 =07K205BAO_________ 
@0AG5B><. ("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

58. ':070BL A>>B25BAB285 B8?>2 8 =0720=89 ?5@540G("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

 
A. G5@2OG=0O 
B. @57L1>20O E>4>20O 
C. @5<5==0O 
D. D@8:F8>==0O F8;8=4@8G5A:0O 
E. F5?=0O  
F. 7C1G0B0O F8;8=4@8G5A:0O  

59. ':070BL ?>A;54>20B5;L=>ABL 2>7@0AB0=8O =>@<0;L=>3> =0?@O65=8O("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 
a. 1  #0 
b. 0,01кН м2  

c. 1 кН м2  

d. 0,01  #0 
60. ':068B5 45B0;8 @57L1>2>3> A>548=5=8O("� 1-"� 9, #� 2.1, #� 2.2, #� 2.3) 

a. �09:0 
b. �;8= 

c. �>;B 
d. ,0910 
e. �8=B 
f. ,B8DB 
g. ,?8;L:0 
h. ,?>=:0 

 

3.2. %>>B25BAB285 <564C 10;L=>9 A8AB5<>9 8 A8AB5<>9 >F5=820=8O ?> @57C;LB0B0< B5AB8@>20=8O CAB0=02;8205BAO 
?>A@54AB2>< A;54CNI59 B01;8FK: 

"1J5:B 
>F5=:8 

#>:070B5;8 >F5=820=8O 
@57C;LB0B>2 >1CG5=8O 

"F5=:0 '@>25=L 
@57C;LB0B>2 
>1CG5=8O 

 

 

"1CG0NI89AO 

60 10;;>2 8 <5=55 «!5C4>2;5B2>@8B5;L=>» !87:89 C@>25=L 

74 3 61 10;;>2 «'4>2;5B2>@8B5;L=>» #>@>3>2K9 C@>25=L 
84 3 77 10;;>2 «)>@>H>» #>2KH5==K9 C@>25=L 

100 3 85 10;;>2 «"B;8G=>» �KA>:89 C@>25=L 
 

4. "F5=:0 >B25B0 >1CG0RI53>AS =0 2>?@>AO 4@C38E D>@< ?@><56CB>G=>9 0BB5AB0F88 8 Q:70<5=0, 7040GC 
Q:70<5=0F8>==>3> 18;5B0. 

 

-;5<5=BK >F5=820=8O 

%>45@60=85 H:0;K >F5=820=8O 
!5C4>2;5B2>@8B5

;L=> 
'4>2;5B2>@8B5;L=> )>@>H> "B;8G=> 

!5 70GB5=> �0GB5=> �0GB5=> �0GB5=> 

%>>B25BAB285 >B25B>2 
D>@<C;8@>2:0< 
2>?@>A>2 (7040=89)  

#>;=>5 
=5A>>B25BAB285 
?> 2A5< 
2>?@>A0< 

�=0G8B5;L=K5 
?>3@5H=>AB8  

!57=0G8B5;L=K5 
?>3@5H=>AB8  

#>;=>5 
A>>B25BAB285  

%B@C:BC@0, 
?>A;54>20B5;L=>ABL 8 
;>38:0 >B25B0. '<5=85 
G5B:>, ?>=OB=>, 

#>;=>5 
=5A>>B25BAB285 
:@8B5@8N. 

�=0G8B5;L=>5 
=5A>>B25BAB285 
:@8B5@8N 

!57=0G8B5;L=>5 
=5A>>B25BAB285 
:@8B5@8N 

%>>B25BAB285 
:@8B5@8N ?@8 
>B25B5 =0 2A5 
2>?@>AK.  



3@0<>B=> 8 A2>1>4=> 
87;030BL A2>8 <KA;8 

�=0=85 =>@<0B82=KE, 
?@02>2KE 4>:C<5=B>2 8 
A?5F80;L=>9 ;8B5@0BC@K 

#>;=>5 
=57=0=85 
=>@<0B82=>9 8 
?@02>2>9 107K 8 
A?5F80;L=>9 
;8B5@0BC@K 

�<5NB <5AB> 
ACI5AB25==K5 
C?CI5=8O (=57=0=85 
1>;LH59 G0AB8 87 
4>:C<5=B>2 8 
A?5F80;L=>9 
;8B5@0BC@K ?> 
=0720=8N, 
A>45@60=8N 8 B.4.). 

�<5NB <5AB> 
=5ACI5AB25==K5 
C?CI5=8O  8 
=57=0=85 >B45;L=KE 
(548=8G=KE) @01>B 87 
G8A;0 >1O70B5;L=>9 
;8B5@0BC@K. 

#>;=>5 
A>>B25BAB285 
40==><C 
:@8B5@8N 
>B25B>2 =0 2A5 
2>?@>AK.  

'<5=85 C2O7K20BL 
B5>@8N A ?@0:B8:>9,  
2 B>< G8A;5 2 >1;0AB8 
?@>D5AA8>=0;L=>9 
@01>BK 

'<5=85 A2O70BL 
B5>@8N A 
?@0:B8:>9 
@01>BK =5 
?@>O2;O5BAO. 

'<5=85 A2O70BL 
2>?@>AK B5>@88 8 
?@0:B8:8 
?@>O2;O5BAO @54:>. 

'<5=85 A2O70BL 
2>?@>AK B5>@88 8 
?@0:B8:8 2 >A=>2=>< 
?@>O2;O5BAO. 

#>;=>5 
A>>B25BAB285 
40==><C 
:@8B5@8N. 
%?>A>1=>ABL 
8=B53@8@>20BL 
7=0=8O 8 
?@82;5:0BL 
A2545=8O 87 
@07;8G=KE 
=0CG=KE AD5@ 

�0G5AB2> >B25B>2 =0 
4>?>;=8B5;L=K5 
2>?@>AK  

!0 2A5 
4>?>;=8B5;L=K5 
2>?@>AK 
?@5?>4020B5;O 
40=K =525@=K5 
>B25BK. 

"B25BK =0 1>;LHCN 
G0ABL 
4>?>;=8B5;L=KE 
2>?@>A>2 
?@5?>4020B5;O 40=K 
=525@=>. 
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