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rra
n
d
it.

A
vald

ised
(4.5)

ja
(4.7)

esitavad
ü
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õ
h
ia

k
sio

o
m

—
liik

u
m

ish
u
lg

a
ta

sa
k
a
a
lu

se
a
d
u
s
4

L
iik

u
m

ish
u
lga

m
u
u
tu

m
ise

k
iiru

s
v
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õib

n
ii

K
ron

eck
eri

d
eltad

k
u
i
p
erm

u
tatsio

on
isü

m
b
olid

tu
u
a

in
tegraali

ette.



4
.2

.
L
iik

u
m

ish
u
lk

,
k
in

ee
tilin

e
m

o
m

e
n
t,

e
n
e
rg

ia
4

-
7

P
id

e
v
a

k
e
sk

k
o
n
n
a

m
e
h
a
a
n
ik

a
III

p
õ
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õrd

u
b

keh
ale

(kesk
kon

n
ale)

m
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(ü

h
ik

m
assi

koh
ta),

siis

E
=

∫

M

εd
M

≡
∫

υ

ρ
εd

υ
.

(4.18)

4
.3

P
in

g
e

4
.3

.1
S
ise

-
ja

v
ä
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d
u
d
ek

s.
P

id
eva

kesk
kon

n
a

vaatep
u
n
k
tist

läh
tu

d
es

v
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jõu
d
.

S
u
m

m
aarn

e
jõu
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äitek
s

h
ü
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õh

jal
m
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d
u
d
e

1
1I.k

.
e
x
trin

sic
v
o
lu

m
e

lo
a
d
s

o
r

e
x
trin

sic
bo

d
y

lo
a
d
s

1
2I.k

.
e
x
trin

sic
su

rfi
ce

lo
a
d
s

o
r

co
n
ta

c
t
lo

a
d
s

1
3I.k

.
m

u
tu

a
l
o
r

in
te

rn
a
l
lo

a
d
s



4
.3

.
P
in

g
e

4
-

1
1

p
eam

om
en

t
on

n
u
ll.

P
u
n
k
tm

assid
e

vah
elised

jõu
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õtteliselt)

kesk
kon

n
a

v
õi
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ü
h
e

osa
ü
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äitek
s,

et
v
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õh

ju
statu

d
m

om
en

te.
T
eisisõn
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ü
m

b
ritsetu

d
p
in

n
aga

s
ja

m
is

asu
b
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lä
biva

tel
koo

rd
in

a
a
tta

sa
n
d
itel.

†

P
in

gevek
torid

t
k

ei
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õju

b
ja

tein
e

in
d
ek

s
vaad

eld
ava

kom
p
on

en
-

d
i

m
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ü
ü
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árm

án
,
T

im
ošen
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ü
ü
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õrran

d
id

v
äljen

d
avad

k
i
liiku

m
ish

u
lga

ja
kin

eetilise
m

o
m

en
d
i
lo

ka
a
lse

ta
sa

-

ka
a
lu

sea
d
u
st.

V
alem

i
(4.34)

2
saam

isek
s

on
kasu

tatu
d

valem
it

(4.34)
1 .

1
8siin

kasu
tam

e
ted

a
k
u
ju

l
∫

υ
t
k
,k

d
υ

=
∫

s
t
k
n

k
d
a

ja
∫

υ
(p

×
t
k )

,k
d
υ

=
∫

s
(p

×
t
k )

n
k
d
a

4
.4

.
L
iik

u
m

ish
u
lg

a
ja

k
in

ee
tilise

m
o
m

e
n
d
i
lo

k
a
a
ln

e
ta

sa
k
a
a
l

4
-

2
2

V
alem

i
(4.28)

p
õh
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järeld

u
b
,
et

p
in

geten
sor

p
eab

olem
a

sü
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õju

vad
p
eap

in
d
a-

d
el;

(iii)
p
eap

in
d
ad

el
on

n
ih

kep
in

ged
n
u
llid

;

(iv
)

p
in

geten
soril

leid
u
b

kolm
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ü
ll,

liik
u
m

isv
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