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   s. 
     :    r = r(t);    (  -

 ) x = x(t), y = y(t), z = z(t);    s = s(t). 

   :  r = r2 - r1,  r2 - ,  r1 –   ;  
 ( ) v = dr/dt,  dt –    ( ) ,  dr -  

  ;    w  =  dv/dt  = d
2
r/dt

2.   :  x =x2 - x1, y = y2 

- y1, z = z2 - z1;  vx = dx/dt, vy = dy/dt, vz = dz/dt;  wx = dvx/dt, wy = dvy/dt, wz = dvz/dt. -
  :      (  1)   (  2) -

 ,       );    v = |v| = |dr/dtе  -
    ,   dr;    w =|dv/dt| = |d

2
r/dt

2
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   : )  r i j k r|  
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2
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1/2;      - r ^ i r ^ j r 

^ k v = vx•i + vy•j + vz•k;   еv|  v = (vx
2
+vy

2
+vz

2
)
1/2

; cos(v ^ i) = vx/v, cos(v ^ j) = 

vy/v, cos(v ^ k) = vz/v. )   w = wx•i + wy•j + wz•k,   еw|  w = (wx
2
+wy

2
+wz

2
)
1/2

; cos(w ^ i) = 
wx/w, cos(w ^ j) = wy/w, cos(w ^ k) = wz/w. 
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 .     v  = (ds/dt)•t° = vt t°,   t° -  -
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       w = dv/dt =  (dvt/dt)•t° + (V
2
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2
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/dt

2)•t° + (v2
/R)•n° = wt + wn,  
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2
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2)•t°   
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      . :    
    (          -  -
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).   w = wt+ wn;     ,  cos(w ^ wn) = 

wn/w;   w=(wt
2
+wn

2
)
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V)/2. Ё       а = ? = ? = ? = ? Ё . 
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.                                                                
                                                                             ?                                               

 : Q =ЪЧV =ЪЧSl; I = Q/t = qnSl/t  = qnSv ; j =?  j = ? 
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      .   . 
       .  -

.        : R=?   -
      .   -

  ?       ?  
          ?    -

          -
.       .  . 

   : )    R ,     I ,    
  I,  Ч = I/I .        -

  R =R /(n-1). )  R         U ,   -
       R  = R (Ч’-1),   

   Ч’=U/U    U.   
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 ?  .  . -

  ( ) =?, Ё , .  -
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     ?     

  :   =?  (  = Fldl; E* =F /q)   = ? 

              -
  ( )?  U=?,  ;    
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     ? 
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?) F=IlBsin(l^ B)  (lB)  B=F/Il.   ;  .     
   ? 

         :     
    

                     ?      ?   
 НM=НFD=I· ·dl·D = IBНS.  
  = ?   
p


m = ?   
(  ).  
                                                             

    = ?  
 (    

 )?    
    ?        ?  

   N  .       ?   
        ?  

        .  
          : dF


=?  

 ?                                                                                                      

 (I = jS; Idl = jSdl)  dF


 = ?  ( j = ± ЪЧv)  d F


 = ± ЪЧSНl [v,B]  F


L = dF


/dN = ?  -
  (     ). 

        : 
                                      ?                                                                                                             

   )  v  B,  ЦЯ2/R = qvB  R = mv/qB  (l = 2R; T= l/v)  T = 2m/(ЪB). )  (v ^ B) = , 

   R = ЦЯ
2 /(ЪB) = ЦЯ·ЬТЧ/ (qB);   С=ЯT= 2ЦЯ·МШЬ/(qB).    
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   )      : НB=   Idl/(4R)
2
; B=dB =   I/(2R).  B


=? 

                                                       
   )     :  
                           ? 

dB= Idl/(4r)2=  Idl/[4(b
2
+R

2
)]; dB = 

dBcos  [cos=R/(b2
+R

2
)
1/2

] dB = I 

Rdl /[4(b
2
+R

2
)]

3/2
; B = dB =  IR

2/[2 

(b
2
+R

2
)]

3/2.  Л>>R     

p


m=?  B


=  p


m/(2b
3).  -

    -
 ?      ?      .  
   ? 

     :  НB=  Idlsin/(4r)2  (sin = cos  ; dl = dx/cos)                                                        

                                             ?            ? 

  dB =   I dx/(4r)2
  (dx = rd; r = b/cos )  dB =   Id/(4r) =                                                                                                      

                                                                                    ?                 2  

  I cos d/(4Л).      :BA =   I/(4b)cosd =  

                                                                                                     -1 

  I(sin1 + sin2)/(4Л).    . 



         1  ? 2  ?  = ? 
      .  

   ?    -
     ? 

          
.       ? 

      -
  .   -

   :  , -
  - ,     

.     -   1 ? 
   .      . -

     ,    ; 
    .   -
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     l   : U = i =  E*dl  [ E* = FL/ ; FL = ?  * =  

                                                                                                                                                                                                                       

vBsin(v ^ B) ]  i = vBlsin(v ^ B)  

                                      

 [sin(v ^ B) = cos(B ^ n)]   i = Bl  

                                                           
cos(B ^ n)·Я·НЭ/dt = Bcos(B ^ n)·НS/НЭ = 
d /dt.   
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  =?  (B = oNI/l)   = oN
2
IS/l L = oN

2
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=N2/N1       (Ю1, i1)  -
 (Ю2, i2)  ?     -
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 =Fdx ШЬ = IlBНб ШЬ = IBdScos.         
 = ?                                                                                           

                                              ?        ?  

   :  = ТН (d = Ldi)  A = Lidi 
                            I 

 (A=dW)W=Lidi = LI
2
/2.     :                           

                          0 

W=LI
2
/2 [L=oN

2
S/l, I=Bl/(oN)]  W = B

2
Sl /(2o) = B

2
V/(2o). 

     а = А/V = ?  
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                                                                ?                   ?                     ?  

     : i = -Н /НЭ  (  = BSМШЬ ;  = o+ t)  i =  sin(t+o);   =?  

      Т = i/R = ?  .    , 
,   .  , ,  .   

   ;    
 ?   -

.  
    .   

   Э  = l /  << ? -
  ,   ? 

         -
 : 

   )     R: Т = Ю/R = (Uocost)/R = Iocost; Io = ?     
   R.    Т(Э)  Ю(Э).    ?  

    R. 
   )    L  R:          
     ?      

iR = u+ si  (si =?; R = 0)  u - Ldi/dt = 0; u = uL  uL= Uocost=Ldi/dt  di=(Uo/L)costdt    i =(Uo/L)sint = 

Iocos(t-/2); Io =?   L,    .     -
   L,   .    Т(Э)  Ю(Э).  

     

   )    :  u=uC=q/C  q = Cu = CUo cost; i=dq/dt = UoCsint= = Iocos(t+ /2); Io = ? Ё -
  C,    .    Т(Э)  Ю(Э).     

      R, L, C? 
   : ,    -         
                /2. 
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       R, L   C.       : Uo=[(UR
2
+(UL -

UC)
2
]
1/2

=[(IoR)
2
+(IoL -Io/C)

2
]
1/2

 = Io [R
2
+(XL - Xc)

2
]
1/2

 = Io[R
2
 + X

2
]
1/2

 = IoZ  Io = ?    -
 ( ) . -

     : 
cos  = UR/Uo = R/Г =? -

  . -
  ( -

 .  -

: БL = XC   = ?, T = ?          ? 

        A =iudt = I cos(t+)U costdt   [cos·МШЬ = 0.5cos( - )+ 0.5cos( + )] 

 A = 0.5 I Uocosdt +0.5I U  cos(2t + )dt. 
                                                                                     ? 

   = 0.5I U cos dt + 0.5I U cos(2t+)dt = 0.5I U T cos.      
                                             0                   0 
 

  = /  = ?  ( )    :    
      

 



                                      

I
2
RT=i2Rdt I

2
RT=Io

2
Rcos2(t+ )dt   I

2
RT = = Io

2
R   I = Io/(2)

1/2
;                                                                  

         0                            0 

U = Uo/(2)
1/2; P = ?   ;        

? 
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u = si  (uC =q/C, si = - Ldi/dt) q/C+Ldi/dt=0  

d
2
q/dt

2 
+q/(LC)=0    [ 2

=1/(LC)]  d
2
q/dt

2 
+  2
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.    Т(Э)  Ю(Э)?      О ?    
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    :        .  

   .  :    
  .   ,   
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     . -
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      ?    ?      


        : а = аe + wm= = E

2 2 ). e = wm  

we = (wewm)
1/2 

1/2 
= EB/(2v) w = EB/(Я).    - 

                                                                                                         

  (  ):  = wv = [E, ]/ ().  
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