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�A9?_1. [4,0 ұ?49] 
 

 ®89G?9D8і �BEG ;4§O 5B=OAш4 647BA@9A 
54=?4AOE�4A E4A4� :¯=9EіA9 �4FOEFO 9D>іA F¯EG 
¯89Gі,  
 ý⃗1 = Ă⃗ 2 �⃗ [1,0 ұ?49] 
 

!GD9FF9A >өDіAіC FұDғ4A84= ¯89G @B8G?і 
 ý1 = √ý2 + �2 [1,0 ұ?49] 
 

®89G 69DF<>4?P@9A � 5ұDыш ж4E4йды 
 ąý� =  �ý 

[0,5 ұ?49] 

 
�9@9>, 46FB5GEFO§ �B;ғ4?OEO 54EF4?ғ4A >9;89 @4яFA<> FұD4�FO BDAO�FO 
>¯=іA9A � 5ұDOш�4 4GOF�<8O. �4=84 5B?ғ4A F9D59?іEF9D8і§ AәF<:9EіA89 
@4яFA<>Fі§ 69DF<>4?P84A 4GOF�GOAO§ @4>E<@4?8O 5ұDOшO 2� 5B?48O. 
!GD9FF9A >өDіAіC FұDғ4A84= 

 / =  ý (1 2 �ĀĄ 2�)  =  2 ý Ąÿÿ² �, [0,5 ұ?49] 
 

�9?9Eі HBD@G?4AO �B?84AOC 

 Ąÿÿ� =  ąý�√1 + ąý2� 

[0,5 ұ?49] 

 

�ұDOE :4G4C�4 �B? :9F>і;9@і; 
  / =  2ý�2ý2 + �2 ≈ 5,9 Eм 

[0,5 ұ?49] 

 

 

 

 

 



�A9?_2. [5,0 ұ?49] 

"¯Fі>Fіі§ 9>і >¯=і ¯шіA  9A89?996-�?4C9=DBA F9§89GіA :4;4@O;. 
 ā0þ1Т1 = (ā0 + �ý/)þ2Т2  

[3,0 ұ?494] 

 

A9@9E9 

 ā0/1Т1 = (ā0 + �ý/)/2Т2  
[0,5 ұ?49] 

 

�OEO@8O @@.EOA.54ғ. 5іD?і7іA89 9E9CF9G?9D :¯D7і;79A O§ғ4=?O 

 ā0/1Т1 = (ā0 + /)/2Т2  
[0,5 ұ?49] 

 

 

 / = Т2/1ā0Т1/2 2 ā0 = 17,2 Eм 
[1,0 ұ?49] 

 
 

 

  



�A9?_3. [5,5 ұ?49] 
�79D >BA89AE4FBD 59?7і?і 5іD ý >9DA9GіA9 89=іA ;4Dя8F4?E4, BA84 >і?F 
4:OD4FO?ғ4A Fі;59> >9?9Eі89= 5B?48O: 

 [0,25 ұ?49] 

 

�9@9>, >BA89AE4FBD �4=F4 ;4Dя8F4?48O :әA9 Fі;59>F97і FB> ш4@4EO: �1 = ý 2 ý�  
[0,5 ұ?49] 

 

 

 

 

 [0,5 ұ?49] 

 

�і;B Bұ9ы�B4;�4= 

�і?F Fұ=O�F4?ғ4A >9;89 B§ D9;<EFBD @9A >BA89AE4FBD C4D4??9?P �BEO?48O, 
9>9GіA89 89 >9DA9G ý.  9;<EFBD 4D�O?O �� = �� FB> өF98і, 4? >BA89AE4FBD 
4D�O?O өF9FіA FB> �<DI7BHFO§ 5іDіAші 9D9:9Eі 4D�O?O 4AO�F4?48O: �1 + �2 = �� [1,0 ұ?49] 
 ý 2 ý� + �2 = ý� 

[0,5 ұ?49] 

 

�ұ84A 



�2 = 2ý 2 ý�  
[0,5 ұ?49] 

 

�BA89AE4FBD84ғO ;4Dя8 ш4@4@9A 5іD89= 5B?ғ4A8O�F4A (>9DA9G ш4@4@9A 5іD 
@әA @4§OA84 ө;79DіC BFOD48O), ;4Dя8F4G CDBJ9EіA89 4ғOC >9?79A ;4Dя8, 
D4;Dя8F4?G >9;іA89 4ғOC >9F>9A ;4Dя8�4 F9§. �ғOC >9?79Aі: 
 Ă1 = �1� [0,25 ұ?49] 
 

�ғOC >9F>9Aі: Ă2 = �2� [0,25 ұ?49] 
 Ă1 = Ă2 [0,25 ұ?49] 
 

"B>F4D8O �Bя@O;: �1� = �2� [0,25 ұ?49] 
 ý 2 ý� ⋅ � = 2ý 2 ý� ⋅ � 

[0,25 ұ?49] 

 ý 2 ý = 2ý 2 ý [0,25 ұ?49] 
 3ý = 2ý [0,25 ұ?49] 
 ý = 23 ý = 40 В 

[0,5 ұ?49] 

 

 

 

 

 

 
 

 
  



�A9?_4. [5,0 ұ?49] 
 47A<F өDіEі :O?84@8O��4 C9DC9A8<>G?яD, яғA< 5ө?ш9>>9 әE9D 9F9FіA �BD9AJ 
>¯шіAі§ @B8G?і 
 þ = Ă�� [0,5 ұ?49] 
 

�ұ? >¯ш әD�4ш4A :O?84@8O��4 C9DC9A8<>G?яD, EBA8O�F4A 84 5ө?ш9> 
D48<GEO >9?9Eі F¯D89 4AO�F4?4FOA ш9§59Dі 5B=O@9A �B;ғ4?48O ă = þ�∣ Ă ∣ �. [1,5 ұ?49] 

 

�<A9F<>4?O� QA9D7<я ý� = 12 þ�2
 

� = √2ý�þ . [0,5 ұ?49] 

 

�ө?ш9> 9Aі ý 5B?4FOA @47A<FFі> 4=@4�FO§ ш9>4D4EOA4 C9DC9A8<>G?яD ұшOC 
>іD98і. �AO§ ш9§59DіAі§ J9AFDі өDіEFі§ ішіA89 >іDG A¯>F9EіAі§ ă �4шO�FO�F4 
BDA4?4E�4A. Ш9>4D4ғ4 :¯D7і;і?79A ABD@4?P 5B=O@9A 5ө?ш9> @¯@>іA8і7іAш9 
4?OE, 5іD4� ă D48<GEOA4A 4EC4=FOA �4шO�FO��4 4?OEF4= 4?48O. 
�?OE ш9>4D4ғ4 :9FG ¯шіA (ý �4шO�FO�F4) 
 ă * g  *ý 
5B?GO �4:9F 

Ш9>4D4?O� (ш9>Fі) :4ғ84= 3 ă = ý 5B?ғ4A84: 5ө?ш9> 4?OE ш9>4D4ғ4 :9FіC, 
өDіEF9A шOғ4 4?48O. 
 48<GE HBD@G?4EOA4 ă = ý @әAіA �Bя@O;: 
 ý = þ�∣ Ă ∣ �>D

⇒ �>D = þ�∣ Ă ∣ )ý. [1,0 ұ?49] 

 �-AO QA9D7<я 4D�O?O өDA9>F9C �Bя@O;: 
�>D = √2þý�∣ Ă ∣ )ý  

[0,5 ұ?49] 

 

�79D � f �>D4 D48<GE ¯?>9A, 5ө?ш9> 4=@4�FO ұшOC өFіC, 
�4D4@4-�4DEO ш9>4D484A шOғ48O. 

[0,5 ұ?49] 

 

�79D9 � > �>D 3 D48<GEO FO@ 4;, 5ө?ш9> ш9>4D4ғ4 :9F9 
4?@4=8O, 4=A4?OC >9Dі �4D4= >9FіC, 4DF�4 шOғ48O. 

[0,5 ұ?49] 

 

 



�A9?_5. [5,5 ұ?49] 
 
�79D ?<A;4?4D8O :4;O� :4�F4DO@9A 59FF9EFіDE9>, 5і; BCF<>4?O� >¯ші 9>і 
?<A;4AO§ BCF<>4?O� >¯шF9DіAі§ �BEOA8OEOA4 F9§ 5B?4FOA �BE 8ө§9E 
?<A;4AO 4?4@O;: 
 1þ1 = (ÿ 2 1)( 1�1 + 1�2) 

[1,0 ұ?49] 

 

�A8і B?4D8O§ 8ө§9E 59FF9Dі 5іD-5іDіA9 �4D4=FOA84= BDA4?4EFODO?48O. �EO 
>9;89 ¯ш ?<A;4 :¯=9Eі C4=84 5B?48O: 5іDіAші шOAO84A :4E4?ғ4A :4;O� 8ө§9E, 
9>іAшіEі 3 EG, �BEB=OE, :әA9 ¯шіAшіEі шOAO. 
 1þ2 = (ÿ 2 1) ⋅ 1�1 2 (ÿ0 2 1)( 1�1 + 1�2) + (ÿ 2 1) ⋅ 1�2 

[2,0 ұ?494] 

 1þ2 = 1þ1 2 (ÿ0 2 1)( 1�1 + 1�2) 
[0,5 ұ?49] 

 

 1þ2 = 1þ1 2 (ÿ0 2 1) ⋅ (ÿ 2 1)(ÿ 2 1) ( 1�1 + 1�2) 
[0,5 ұ?49] 

 

 1þ2 = 1þ1 2 (ÿ0 2 1) ⋅ 1þ1(ÿ 2 1) 
[0,5 ұ?49] 

 

"4ғO 84 F¯D?9A8іD9@і;: 
 1þ2 = 1þ1 (1 2 ÿ0 2 1ÿ 2 1 ) = 1þ1 (1 2 0,330,66) = 12þ1 

[0,5 ұ?49] 

 

�ұ84A 

 þ2 = 2þ1 = 4 Eм [0,5 ұ?49] 

 

 

 


