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x s = R ϕ , y s = const, z s = R ϕ , ϕ =
s
R
.

s s /R ∈ −π/ , π/ , ϕ
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x′ = λs ϕ, y′ = , z′ = −λs ϕ, ϕ′ = λs κ + ϕ
′

ff s λs = ds/ds κ

T ′s + ϕ′Tn = , T ′n − ϕ′Ts + λsqn = , M′ − λsTn = .

Ts, Tn M qn

Ts = μh λs − λ
−

s , M =
μh
λ−s κ

s = ±πR/

x − x = , z − z = , M =

q′n =

s = −πR/

ϕ − ϕ = θ∗, Tn = T ∗n , Ts = T ∗s , qn = q∗n.
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qn = qnR / μh u = z −

z /R

h∗ = h + α s /R s ∈ −πR/ , α α ∈ , .

α

α =
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