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1. :  OXYZ  O1X1Y1Z1,
 ( ) ( . 1). 

, . .
. -

 X1 , , ∆α = αi+1-αi. -
∆α = 2π/15 = 360°/15 = 24° ( . 1).

2.  r  2L -
 2h. ,  X  X1 .

3. , ωmax -
ω = ω'⋅ϕ, ω' = dω/dϕ ≈ ∆ω/∆ϕ. ω' = const = ωmax/2πNP. -

ω ϕ. ω = f(ϕ), 
ω = f(t). ω  = 0 

αi ϕ, .  X1(X). -
ϕ ,  Np, ,
. ϕp = 2πNp. , 

 Nε=0 ε, . ϕω=const = 2π⋅Nε=0 , ,
, -

ϕ  = 2π⋅N ,  N  - , -
ω . , ϕi - 

ωi -
∆α, ω = ω'⋅αi. -

ϕi , 

αi, . '
d
d

dt
d

ii ω⋅ω=
ϕ
ϕ

⋅
ω

=ε . , ∆α ( ) -

∆ϕ ( ) , ω' = dω/dϕ ≈ ∆ω/∆ϕ -
ϕi αi  2π.

ω = f(ϕ) ε = f(ϕ) . 2 , 2  2 .  t
ϕ . 2 . ∆ϕ -

:
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