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 4789; 4. �?B8:4. �64=B>64S ?@8@>84 87;CG9=8S 

29. '9@G D46A4 QA9D7<S HBFBA4, >BFBDB@G 6 ED989 E CB>4;4F9?9@ CD9?B@?9- 
A<S n EBBF69FEF6G9F 8?<A4 6B?AO λ? 

1) 
hc 

; 2) 
 

3) 
hcn 

; 4) 
 

hc 
;
 

n 

hn 
.
 

c 

30. �D< C9D9IB89 ?GK4 E69F4 <; B8AB= ED98O 6 8DG7GR G7B? C489A<S D469A 60º, 
4 G7B? CD9?B@?9A<S 30º. К4>B6 BFABE<F9?PAO= CB>4;4F9?P CD9?B@?9A<S 6FB- 

DB= ED98O BFABE<F9?PAB C9D6B=? 
 

1) 0,5; 2) ; 3) ; 4) . 
 

31. �B>4;4F9?< CD9?B@?9A<S BFABE<F9?PAB 6B;8GI4 8?S 6B8O, EF9>?4 < 4?@4- 

;4 EBBF69FEF69AAB D46AO 1,33; 1,5; 2,42. � >4>B@ <; QF<I 69M9EF6 CD989?P- 

AO= G7B? CB?AB7B BFD4:9A<S CD< 6OIB89 6 6B;8GI <@99F @4>E<@4?PAB9 ;A4- 

K9A<9? 

1) 2 2>45; 
2) 2 AB5:;5; 
3) 2 0;<075; 
4) A@548 >B25B>2 0, 1, 2 =5B 25@=>3>. 

32. �D989?PAO= G7B? CB?AB7B BFD4:9A<S 8?S 6B;8GI4 < EF9>?4 D469A βCD. '9- 
@G D46A4 E>BDBEFP E69F4 6 QFB@ EBDF9 EF9>?4? 

1) A · cos³?@.;  2) A · sin³; 3) 
E 

; 4) 
sin  

sin  
.
 

c 
 

33. К4>B9 <; C9D9K<E?9AAOI A<:9 6<8B6 Q?9>FDB@47A<FAOI <;?GK9A<= <@99F 

A4<@9APLGR 8?<AG 6B?AO? 

1) @048>2>;=K; 
2) @5=B35=>2A:>5 87;CG5=85; 
3) '( 3 87;CG5=85; 
4) 30<<0 ;CG8. 

34. К4> <;@9A<FES K4EFBF4 E69F4 CD< C9D9IB89 <; 64>GG@4 6 CDB;D4KAGR 

ED98G E 45EB?RFAO@ CB>4;4F9?9@ CD9?B@?9A<S n = 2? 

1) C<5=LH8BAO 2 2 @070; 
2) =5 87<5=8BAO; 
3) C25;8G8BAO 2 2 @070; 
4) C<5=LH8BAO 2 4 @070. 

 
 

 



 

92 

e 

0 

35. �4 8<HD4>J<BAAGR D9L9F>G E C9D<B8B@ α C9DC9A8<>G?SDAB 99 C?BE>BEF< 

C4849F C4D4??9?PAO= @BABIDB@4F<K9E><= CGKB> E69F4 E 8?<AB= λ. К4>B9 <; 
CD<6989AAOI A<:9 GE?B6<= 6OCB?AS9FES 8?S G7?4 φ, CB8 >BFBDO@ A45?R84- 

9FES C9D6O= 7?46AO= @4>E<@G@? 

1) cosφ = 
 

; 2) sinφ = 
 

; 
d d 

3) sinφ = 
d 

; 4) sin =   d . 
 

 4789; 5. АB><=4S 8 S89@=4S D878:4 

36. �CD989?<FP K<E?B Q?9>FDBAB6 6 B5B?BK>9 A9=FD4?PAB7B 4FB@4, 6 S8D9 
>BFBDB7B EB89D:<FES 6 CDBFBAB6 < 8 A9=FDBAB6? 

1) 8; 2) 6; 3) 2; 4) 14. 

37. �CD989?<FP K<E?B CDBFBAB6 Z < K<E?B A9=FDBAB6 N 6 S8D9 <;BFBC4 GD4A4 

235? 

1) Z = 92, N = 235; 2) Z = 235, N = 92; 3) Z = 92, N = 143; 4) Z = 143, N = 92. 

38. 'FB F4>B9 α – <;?GK9A<9? 

1) ?>B>: O45@ 35;8O; 
2) ?>B>: ?@>B>=>2; 
3) ?>B>: M;5:B@>=>2; 
4) M;5:B@><03=8B=K5 2>;=K. 

39. К4>B6B EBBFABL9A<9 @9:8G @4EE4@< S8D4 mS < EG@@B= @4EE E6B5B8AOI 
CDBFBAB6 Zmp < E6B5B8AOI A9=FDBAB6 Nmn, <; >BFBDOI EBEF46?9AB QFB S8- 

DB? 

1) mO > Zmp + Nmn; 2) mO < Zmp + Nmn; 

3) mO = Zmp + Nmn; 4) A@548 >B25B>2 0, 1, 2 =5B 25@=>3>. 

40. К4>B= ;4DS8 Z < @4EEB6B9 K<E?B А 5G89F <@9FP 4FB@AB9 S8DB <;BFBC4 

GD4A4 U 
238

 CBE?9 α – D4EC484 < 86GI β – D4EC48B6? 

1) Z = 94, A = 234; 2) Z = 92, A = 234; 

3) Z = 92, A = 238; 4) A@548 >B25B>2 0, 1, 2 =5B 25@=>3>. 

41. !>B?P>B QA9D7<< 6O89?<FES CD< 4AA<7<?SJ<< Q?9>FDBA4 < CB;<FDBA4. 
�4EE4 CB>BS Q?9>FDBA4 me. 

m c2 2 2m c2 
1) 9 ; 2) 

2 
m9c ; 3) 9 ; 4) 4m c2 . 

42. #>4:<F9 6FBDB= CDB8G>F S89DAB= D94>J<<: 
7
Li + 1H → 4He+? 

1) 1 

3 1 2 

2) e 

n 



 

2 

1 3) 1 

4) 4He 

К?RK< > F9EF4@: 
 

7 2>?@>A0/ 
7 20@80=B0 
>B25B0 

1 2 3 4 5 
7 2>?@>A0/ 
7 20@80=B0 
>B25B0 

1 2 3 4 5 

1 +     22 +     

2  +    23  +    

3 +     24   +   

4  +    25  +    

5  +    26 +     

6    +  27   +   

7    +  28   +   

8   +   29  +    

9    +  30  +    

10    +  31 +     

11    +  32  +    

12     + 33    +  

13  +    34  +    

14 +     35  +    

15    +  36  +    

16   +   37   +   

17 +     38 +     

18 +     39  +    

19  +    40 +     

20  +    41   +   

21 +     42    +  

КBAFDB?PAO9 6BCDBEO 8?S <A8<6<8G4?PAB7B ;484A<S: 
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3. #>;CG8B5 87 II 8 III 70:>=>2 !LNB>=0 70:>= A>E@0=5- 
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2KG8A;O5BAO? 
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