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tü

k
k

8

S
ir

g
e
te

v
a
rr

a
st

e
v
ä
ä
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n
d
ep

in
ge

te
le

id
m

is
t

ü
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õn

ed
v
õr
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õt

ta
ϕ

=
0.

S
ee

ga
tu

le
b

p
in

-
ge

te
m

ää
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lõ

ik
ei

d
.



8
.2

.
E
ll
ip

ti
li
n
e

ri
st

lõ
ig

e
8

-
9

V
ar

d
a

ot
st

es
on

l
=

m
=

0
ja

n
=

±
1,

st
.
ra

ja
ti

n
gi

m
u
se

d
(8

.7
)

sa
av

ad
k
u
ju

t x
=

±
τ x

z
,

t y
=

±
τ y

z
.

(8
.1

6)

S
ee

ga
on

p
in

ge
ja

ot
u
s

va
rd

a
ot

st
es

id
en

tn
e

p
in

ge
ja

ot
u
se

ga
su

va
li
se

s
va

rd
a

ri
st

lõ
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ü
le

ko
gu

ot
sp

in
d
ad

e
an

n
ab

n
u
ll
is

e
p
ea

ve
k
to

ri
ja

v
ää
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lõ
ik

eg
a

va
rd

a
v
ää
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n
d
ej

äi
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õj
u
va

rõ
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n
ed

em
om

en
d
ig

a
(l

o
om

u
li
k
u
lt

ee
l-

d
u
se

l,
et

m
em

b
ra

an
i
p
u
h
u
l
on

te
h
tu

d
as

en
d
u
s

2G
ϑ
→

q/
S

).

8
.3

.
M

em
br

a
a
n
a
n
a
lo

og
ia

8
-

1
8

E
k
sp

er
im

en
ta

al
se

te
u
u
ri

n
gu

te
ko

rr
al

ka
su

ta
ta

k
se

m
em

b
ra

an
in

a
se

eb
ik

il
et

.

”K
at

se
ke

h
ak

s”
on

(t
as

ap
in

n
al

in
e)

p
la

at
,

k
u
h
u

on
lõ
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rt
u
se

d
su

h
-

te
le

q/
S

,
m

is
va

st
ab

su
u
ru

se
le

2G
ϑ
.
V

ii
m

an
e

on
sa

m
a

m
õl
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ü
m

ar
va

rd
as

m
õõ
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ä
it

a
v
a
d
,
et

m
õ
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tõ
m

b
ej

õ
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lä
b
ip

ai
n
d
ed

m
ää
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äi

k
se

m
k
u
i
va

le
m

ig
a

(8
.4

1)
m

ää
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õr

ra
ld

es
p
in

ge
te

ga
τ y

z
ja

om
av

ad
m

ak
si

m
aa

ls
et

v
ää
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(õ
õn
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õi

b
h
ü
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n
d
em

om
en

d
i
va

h
el

is
e

se
os

e

τ m
a
x

=
M

t

k
2
(2

a
)2

2b
.

(8
.5

8)

T
ei

se
st

p
ea

tü
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ä
n
e

8
-

3
1

N
u
rk

p
ro

fi
il
i
p
u
h
u
l
tu

le
b

va
le

m
is

(8
.5

9)
v
õt
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ü
li
k
u
te

v
ää

n
d
ej

äi
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öö

s
m

õj
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ü
m

ar
d
at

u
d

si
se

n
u
rg

a
ra

ad
iu

se
a
.

K
as

u
ta

d
es

m
em

b
ra

an
an

al
o
og

ia
t

sa
am

e
n
u
r-

ga
s

m
õj
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vä
ä
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õv

e-
ra

d
n
u
rk

p
ro

fi
il
il
e.

K
õv
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tä
p
se

m
ai

d
tu

le
m

u
si

k
u
i
k
õv
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