
ˠ̨̟̎̓̑ 4Ȣ ˗̤̖̜̖̖̤̏̍̎̎ ̨̗̖̓̔̎̊̉̑



m

0

k

Xx

¶

(t)=   Öcos(Wt)F
C

0F
C

L
C+

ï

R

Å Å

u(t) = u0cos(Wt)

ʠʣʠ

˝̛̗:̌

ȶ  ɎɧɎɚɐɟ  ɟɜɌɎəɑəɔɫ 

Ɏɧəɟɒɐɑəəɧɡ  ɖɚɗɑɍɌəɔɕ

f0 = F0/m ʠʣʠ   u0/L

)cos( tf WÖ=xw+xb+x
0

2

0
2 ###

)cos( tFkxxrxm W+--=
0

### qRq
C

tuqL ### +=W+-
1

0
)cos(



˦̗̗̖̤̋̊̍̎:

1.2. ɺʠʜʨʝʰʝʥʠʷʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦʫʨʘʚʥʝʥʠʷʜʣʚ̫ʳʥʫʞʜʝʥʥʳʭʢʦʣʝʙʘʥʠʡ

˨̡̨̛̖̗̉̋̑̋̑̎̚̚ ̤̖̜̖̖̤̋̏̍̎̎ 
̨̗̖̓̔̎̊̉̑ ɉ̜Ȣ̋Ȣ̓ȢɊ

ʅʦ ʧʨʠ  t >> tA = 1/b :

A- ̛̘̜̉̔̑̍̉̕ ̡̨̛̜̖̗̞̉̋̑̋̑̚̚ ̤̖̜̖̖̤̞̋̏̍̎ ̗̖̓̔̎̊̉̑̒Ƞ

a- ̍̋̑̌̚ ̝̉̐ ̜Ȣ̋Ȣ̓Ȣ

W- ̛̛̠̗̉̉̚ ̜Ȣ̋Ȣ̓ȢȠ

ˡ̛̛̉̎̉̑̓̉̕: Ȱ̢̗̊̎̎ ̗̖̗̙̗̖̗̗̍̍̌+ ̛̠̖̗̉̎̚ ̖̗̖̗̙̗̖̗̗̎̍̍̌ȱ

+ Ȱ̠ ̛̖̗̉̎̚ȱ

0

t

˝ ̨̛̛̗̖̜̉̚̚:

˜̨̠̖̉̎̉̑̕:
ΫɊ ̜Ȣ̋Ȣ̓ȢȠ
2) W;
3) Ȱaȱ

4) A ̑  a- ??

)cos()(
00
j+wÖÖ=x b- teAt

c

t

)cos()(... a-WÖ=x tt
ʢʚʫ

A



˘̙̗̖̠̉̑̎̓̑̎̕̚ 
̝̜̖̟̓̑̑

ˡ̛̗̎̍ ̛̗̙̖̤̞̋̎̓ 
̙̍̑̉̌̉̕̕

1.3. ɸʤʧʣʠʪʫʜʘʠʬʘʟʘʫʩʪʘʥʦʚʠʚʰʠʭʩʷʚʳʥʫʞʜʝʥʥʳʭʢʦʣʝʙʘʥʠʡ

?? !!

Ȱ˨ ̙̗̏̉̒ȱ

)cos()( a-WÖ=x tt A

)/ʌɻcos()( 2+-WÖW=x tt A#

)ʌɻcos()( +-WÖW=x tt 2A##

)cos( tf WÖ=xw+xb+x
0

2

0
2 ###

ñɺʝʢʪʦʨʳ-ʢʦʣʝʙʘʥʠʷò

2bWÖA

a

2bÖ

f0

ÖA
(w0

2 -W2)ÖA
W2ÖA

W

f

-̛̛̛̗̯̉̚ ȦȦ

ɝ#

ɝ## ɝ
2

0
w

2

0
w



ʊʝʦʨʝʤʘ ʇʠʬʘʛʦʨʘ: A2Ö[(w0
2 ïW2)2 + 4b2W2] = f0

2             Ý

1.4. ʈʝʟʦʥʘʥʩʥʳʝʢʨʠʚʳʝ. ʈʝʟʦʥʘʥʩ

Ȱ˨ ̙̗̏̉̒ȱ:

22222

0

0

4 Wb+W-w
=W

)(
)(

f
A

22

0

2

W-w

Wb
=atg

w0, b, f0  - ʢʦʥʩʪʘʥʪʳ ʜʘʥʥʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʄʝʥʷʝʤ W!Ý
!!)(W=AA

Ȱ̞ ̛̘̜̖̗̔̑̍̕-̨̛̛̠̗̖̉̉̚ȱ̑
Ȱ̝ ̗̉̐-̨̛̛̠̗̖̉̉̚ơ̗̇̄̐̉̋̑̑̑̚̕̚
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