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3.3.3.3.3.3.3.3. ̔̔

ṿṿj45j45j45j45°°°°

••••

)A)A)A)A60606060((((sinsinsinsin10101010 °+= ttttωωωωiiii ̙
ṿṿ

VVVV100100100100====UUUU ̙

VVVVeeee100100100100 j15j15j15j15 �̇ ====UUUU ̙
√√√√2.2.2.2. ̔ AAAA6060606010101010 °°°°====IIIİ
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0000                KCLKCLKCLKCL ∑∑∑∑ ====IIIİ 0000                KVLKVLKVLKVL ∑∑∑∑ ====UUUU̇

        

RRRRIIIIUUUU ̇̇ = ))))(j(j(j(j LLLLXXXXIIIIUUUU ̇̇ = ))))jjjj(((( CCCCXXXXIIIIUUUU −= ̇̇

̂ ̃̂ ̃

ѿ

ZZZZIIIIUUUU ̇̇ =



2011 11 1 ԋ 32

4.4.1  4.4.1  4.4.1  4.4.1  4.4.1  4.4.1  4.4.1  4.4.1  ԋԋ

(1)(1)(1)(1)(1)(1)(1)(1) ӈӈ                

��������        ϕϕϕϕϕϕϕϕzzzzzzzz ңң

ҍҍ

ӊ ᵝӊ ᵝ ϕ ϕ ϕ ϕ ϕ ϕ ϕ ϕ ˻˻

 . . . . . . . .
IIIIIIII

ѿѿ
                        NNNNNNNN00000000

++++++++

--------

                ........
UUUUUUUU̔̔

 . . . . . . . .
UUUUUUUU ========        UUUUUUUU φφφφφφφφuuuuuuuu

 . . . . . . . .
IIIIIIII ========        IIIIIIII φφφφφφφφiiiiiiii

↕̔↕̔ZZZZZZZZ defdefdefdefdefdefdefdef
 . . . . . . . .
UUUUUUUU
 . . . . . . . .
IIIIIIII

======== UUUUUUUU
IIIIIIII

φφφφφφφφuuuuuuuu--------φφφφφφφφiiiiiiii ========        | | | | | | | | Z Z Z Z Z Z Z Z |||||||| ϕϕϕϕϕϕϕϕzzzzzzzz

        | | | | | | | | Z Z Z Z Z Z Z Z | | | | | | | | ========        UUUUUUUU
IIIIIIII ҹҹ ̆̆ ȂȂ

ϕϕϕϕϕϕϕϕzzzzzzzz        ========φφφφφφφφuuuuuuuu--------φφφφφφφφiiiiiiii

ҹҹ ȂȂ

| | | | | | | | ZZZZZZZZ        ||||||||ӞӞΐ ᵬ ̆ ᵝ Ȃΐ ᵬ ̆ ᵝ Ȃ

꞉꞉                                ԍԍ         

ZZZZZZZZ
++++++++

--------

                ........
UUUUUUUU

        ........
IIIIIIII

NNNNNNNN00000000

NNNNNNNN00000000



2011 11 1 ԋ 33

(2)(2)(2)(2)(2)(2)(2)(2) ῏̓͂

̔̔ZZZZZZZZ========| | | | | | | | Z Z Z Z Z Z Z Z | e | e | e | e | e | e | e | e jjjjjjjjϕϕϕϕϕϕϕϕ        zzzzzzzz

҈ ̔҈ ̔Z =Z =Z =Z =Z =Z =Z =Z =||||||||        ZZZZZZZZ        ||||||||coscoscoscoscoscoscoscosϕϕϕϕϕϕϕϕzzzzzzzz        + j+ j+ j+ j+ j+ j+ j+ j||||||||        ZZZZZZZZ        ||||||||sinsinsinsinsinsinsinsinϕϕϕϕϕϕϕϕzzzzzzzz

ZZZZZZZZ = = = = = = = = |  |  |  |  |  |  |  | Z Z Z Z Z Z Z Z |||||||| ϕϕϕϕϕϕϕϕzzzzzzzz

ף ף̔ ̔Z = Z = Z = Z = Z = Z = Z = Z = R R R R R R R R ++++++++        j j j j j j j j XXXXXXXX
ZZZZZZZZ RRRRRRRR ҹҹ №№ ̆̆ZZZZZZZZ XXXXXXXX ҹҹ №№ ȂȂ

R R R R R R R R ========        ||||||||ZZZZZZZZ||||||||coscoscoscoscoscoscoscosϕϕϕϕϕϕϕϕzzzzzzzz

X X X X X X X X ======== | | | | | | | |ZZZZZZZZ||||||||sinsinsinsinsinsinsinsinϕϕϕϕϕϕϕϕzzzzzzzz

ϕϕϕϕϕϕϕϕzzzzzzzz

| | | | | | | | Z Z Z Z Z Z Z Z ||||||||

RRRRRRRR

XXXXXXXX
||||||||ZZZZZZZZ||||||||ȁȁRRRRRRRRȁȁXXXXXXXX ҈҈

ҹ ҈ Ȃҹ ҈ Ȃ

̔̔

||||||||ZZZZZZZZ| | | | | | | | ======== RRRRRRRR22222222        + + + + + + + + XXXXXXXX22222222

ϕϕϕϕϕϕϕϕzzzzzzzz        = = = = = = = = arctgarctgarctgarctgarctgarctgarctgarctg
RRRRRRRR
XXXXXXXX

ZZZZZZZZ
++++++++

--------

                ........
UUUUUUUU

        ........
IIIIIIII

NNNNNNNN00000000



2011 11 1 ԋ 34

(3)(3)(3)(3)(3)(3)(3)(3) ҩᾝᴆҩᾝᴆ         

RRRRRRRR

++++++++

--------

                ........
UUUUUUUU

        ........
IIIIIIII

NNNNNNNN00000000

LLLLLLLL

NNNNNNNN00000000

++++++++

--------

                ........
UUUUUUUU

        ........
IIIIIIII

CCCCCCCC

NNNNNNNN00000000

++++++++

--------

                ........
UUUUUUUU

        ........
IIIIIIII

��������        ̔̔ZZZZZZZZ        ץ ̆Ӟ ץ Ȃץ ̆Ӟ ץ Ȃ        

Z Z Z Z Z Z Z Z ========
 . . . . . . . .
UUUUUUUU . . . . . . . .
IIIIIIII

= = = = = = = = RRRRRRRR

Z Z Z Z Z Z Z Z ========
 . . . . . . . .
UUUUUUUU . . . . . . . .
IIIIIIII

= = = = = = = = jjjjjjjjωωωωωωωωLLLLLLLL        ========        j j j j j j j j XXXXXXXXLLLLLLLL

��������

��������

XXXXXXXXLLLLLLLL========ωωωωωωωωLLLLLLLL        

�������� Z Z Z Z Z Z Z Z ========
 . . . . . . . .
UUUUUUUU . . . . . . . .
IIIIIIII

========
jjjjjjjjωωωωωωωωCCCCCCCC

11111111 ======== ωωωωωωωωCCCCCCCC
11111111-j-j-j-j-j-j-j-j = -j = -j = -j = -j = -j = -j = -j = -j XXXXXXXXCCCCCCCC

XXXXXXXXCCCCCCCC = = = = = = = = ωωωωωωωωCCCCCCCC
11111111

ZZ  ѿҩ ̆Ҍ ̆҉ Ҍ ⱴ Ȃѿҩ ̆Ҍ ̆҉ Ҍ ⱴ Ȃ



2011 11 1 ԋ 35

(4)(4)(4)(4)(4)(4)(4)(4)RLCRLCRLCRLCRLCRLCRLCRLCұұ

KVLKVLKVLKVLKVLKVLKVLKVL VCRVCRVCRVCRVCRVCRVCRVCR
̔̔

 . . . . . . . .
UUUUUUUU

========        ωωωωωωωωLLLLLLLL−−−−−−−− ωωωωωωωωCCCCCCCC
11111111

++++++++ −−−−−−−−
++++++++

−−−−−−−−

RRRRRRRR jjjjjjjjωωωωωωωωLLLLLLLL

++++++++ −−−−−−−−                ........
UUUUUUUURRRRRRRR

                ........
UUUUUUUULLLLLLLL

                ........
UUUUUUUUCCCCCCCC

jjjjjjjjωωωωωωωωCCCCCCCC
11111111++++++++

−−−−−−−−

                ........
UUUUUUUU

 . . . . . . . .
IIIIIIII

NNNNNNNN00000000= = = = = = = = RRRRRRRR
 . . . . . . . .
IIIIIIII + + + + + + + + jjjjjjjjωωωωωωωωLLLLLLLL

 . . . . . . . .
IIIIIIII−−−−−−−−        jjjjjjjjωωωωωωωωCCCCCCCC

11111111  . . . . . . . .
IIIIIIII

=   =   =   =   =   =   =   =   R R R R R R R R + + + + + + + + jjjjjjjjωωωωωωωωLLLLLLLL−−−−−−−− ωωωωωωωωCCCCCCCC
11111111  . . . . . . . .

IIIIIIIIjjjjjjjj = [= [= [= [= [= [= [= [R R R R R R R R + + + + + + + + j(j(j(j(j(j(j(j(XXXXXXXXLLLLLLLL−−−−−−−−XXXXXXXXCCCCCCCC)])])])])])])])]
 . . . . . . . .
IIIIIIII

 . . . . . . . .
IIIIIIII= (= (= (= (= (= (= (= (R R R R R R R R + + + + + + + + jjjjjjjjXXXXXXXX)))))))) = = = = = = = = ZZZZZZZZ

 . . . . . . . .
IIIIIIII

Z Z Z Z Z Z Z Z ========  . . . . . . . .
IIIIIIII

 . . . . . . . .
UUUUUUUU ========        R R R R R R R R ++++++++ j  j  j  j  j  j  j  j XXXXXXXX ========        | | | | | | | | Z Z Z Z Z Z Z Z |||||||| ϕϕϕϕϕϕϕϕzzzzzzzz

X X X X X X X X = = = = = = = = XXXXXXXXLLLLLLLL        − − − − − − − − XXXXXXXXCCCCCCCC ϕϕϕϕϕϕϕϕzzzzzzzz        = = = = = = = = arctgarctgarctgarctgarctgarctgarctgarctg RRRRRRRR
XXXXXXXX



2011 11 1 ԋ 36

ŵŵ         ωωωωωωωωLLLLLLLL̘̘
̔̔

ҹҹ ╠╠

̆̆Z Z Z Z Z Z Z Z ̆̆

ҹҹ ȂȂ

ωωωωωωωωCCCCCCCC
11111111

̆̆

        XXXXXXXX̘̘0 0 0 0 0 0 0 0 ̆̆ϕϕϕϕϕϕϕϕzzzzzzzz̘̘00000000

ץ ҹץ ҹ         

 . . . . . . . .
IIIIIIII........

UUUUUUUURRRRRRRR........
UUUUUUUUCCCCCCCC

........
UUUUUUUULLLLLLLL  . . . . . . . .

UUUUUUUU

ϕϕϕϕϕϕϕϕzzzzzzzz

........
UUUUUUUULLLLLLLL++++++++

........
UUUUUUUUCCCCCCCC ........

UUUUUUUUXXXXXXXX========

Z Z Z Z Z Z Z Z ========  . . . . . . . .
IIIIIIII

 . . . . . . . .
UUUUUUUU ========        R R R R R R R R ++++++++ j  j  j  j  j  j  j  j XXXXXXXX ========        | | | | | | | | Z Z Z Z Z Z Z Z |||||||| ϕϕϕϕϕϕϕϕzzzzzzzz

========        ωωωωωωωωLLLLLLLL−−−−−−−− ωωωωωωωωCCCCCCCC
11111111X X X X X X X X = = = = = = = = XXXXXXXXL L L L L L L L −−−−−−−−        XXXXXXXXCCCCCCCC

ϕϕϕϕϕϕϕϕzzzzzzzz        = = = = = = = = arctgarctgarctgarctgarctgarctgarctgarctg RRRRRRRR
XXXXXXXX

++++++++ −−−−−−−−
++++++++

−−−−−−−−

RRRRRRRR jjjjjjjjωωωωωωωωLLLLLLLL

++++++++ −−−−−−−−                ........
UUUUUUUURRRRRRRR

                ........
UUUUUUUULLLLLLLL

                ........
UUUUUUUUCCCCCCCC

jjjjjjjjωωωωωωωωCCCCCCCC
11111111++++++++

−−−−−−−−

                ........
UUUUUUUU

 . . . . . . . .
IIIIIIII

NNNNNNNN00000000

++++++++ −−−−−−−−

RRRRRRRR jjjjjjjjωωωωωωωωLLLLLLLL''''''''

++++++++ −−−−−−−−                ........
UUUUUUUURRRRRRRR

                ........
UUUUUUUUXXXXXXXX

++++++++

−−−−−−−−

                ........
UUUUUUUU

 . . . . . . . .
IIIIIIII

NNNNNNNN00000000



2011 11 1 ԋ 37

ŶŶ         ωωωωωωωωLLLLLLLL̖̖

ҹҹ

̆̆Z Z Z Z Z Z Z Z ̆̆

ҹҹ ȂȂ

ωωωωωωωωCCCCCCCC
11111111

̆̆

        XXXXXXXX̖̖0 0 0 0 0 0 0 0 ̆̆ϕϕϕϕϕϕϕϕzzzzzzzz̖̖00000000ȂȂ
 . . . . . . . .
IIIIIIII

........
UUUUUUUURRRRRRRR

........
UUUUUUUUCCCCCCCC

........
UUUUUUUULLLLLLLL

 . . . . . . . .
UUUUUUUU

ϕϕϕϕϕϕϕϕzzzzzzzz

ץ ҹץ ҹ         

Z Z Z Z Z Z Z Z ========  . . . . . . . .
IIIIIIII

 . . . . . . . .
UUUUUUUU ========        R R R R R R R R ++++++++ j  j  j  j  j  j  j  j XXXXXXXX ========        | | | | | | | | Z Z Z Z Z Z Z Z |||||||| ϕϕϕϕϕϕϕϕzzzzzzzz

========        ωωωωωωωωLLLLLLLL−−−−−−−− ωωωωωωωωCCCCCCCC
11111111X X X X X X X X = = = = = = = = XXXXXXXXL L L L L L L L ++++++++        XXXXXXXXCCCCCCCC

ϕϕϕϕϕϕϕϕzzzzzzzz        = = = = = = = = arctgarctgarctgarctgarctgarctgarctgarctg RRRRRRRR
XXXXXXXX

........
UUUUUUUUXXXXXXXX

̔̔

++++++++ −−−−−−−−
++++++++

−−−−−−−−

RRRRRRRR jjjjjjjjωωωωωωωωLLLLLLLL

++++++++ −−−−−−−−                ........
UUUUUUUURRRRRRRR

                ........
UUUUUUUULLLLLLLL

                ........
UUUUUUUUCCCCCCCC

jjjjjjjjωωωωωωωωCCCCCCCC
11111111++++++++

−−−−−−−−

                ........
UUUUUUUU

 . . . . . . . .
IIIIIIII

NNNNNNNN00000000

++++++++ −−−−−−−− ++++++++

−−−−−−−−

RRRRRRRR
                ........
UUUUUUUURRRRRRRR                 ........

UUUUUUUUXXXXXXXX

jjjjjjjjωωωωωωωωCCCCCCCC''''''''
11111111

++++++++

−−−−−−−−

                ........
UUUUUUUU

 . . . . . . . .
IIIIIIII

NNNNNNNN00000000





2011 11 1 ԋ 39

ŸŸ RRRRRRRR=0=0=0=0=0=0=0=0̆̆X X X X X X X X >>>>>>>>00000000 ̆̆Z Z Z Z Z Z Z Z ҹ ̕ҹ ̕

��������                                RLC RLC RLC RLC RLC RLC RLC RLC ұұ         UUUUUUUURRRRRRRRȁȁ

UUUUUUUUXXXXXXXXȁȁU U U U U U U U ҈ Ȃ҈ Ȃ

̔̔UUUUUUUU        ======== UUUUUUUURRRRRRRR        + + + + + + + + UUUUUUUUXXXXXXXX
22222222 22222222

 . . . . . . . .
IIIIIIII

........
UUUUUUUURRRRRRRR

 . . . . . . . .
UUUUUUUU

ϕϕϕϕϕϕϕϕzzzzzzzz

........
UUUUUUUUXXXXXXXX

||||||||ZZZZZZZZ||||||||
XXXXXXXX

RRRRRRRR

ŹŹ RRRRRRRR=0=0=0=0=0=0=0=0̆̆X<X<X<X<X<X<X<X<00000000 ̆̆Z Z Z Z Z Z Z Z ҹ Ȃҹ Ȃ

̔̔

Z Z Z Z Z Z Z Z ========  . . . . . . . .
IIIIIIII

 . . . . . . . .
UUUUUUUU ========        R R R R R R R R ++++++++ j  j  j  j  j  j  j  j XXXXXXXX ========        | | | | | | | | Z Z Z Z Z Z Z Z |||||||| ϕϕϕϕϕϕϕϕzzzzzzzz

========        ωωωωωωωωLLLLLLLL−−−−−−−− ωωωωωωωωCCCCCCCC
11111111X X X X X X X X = = = = = = = = XXXXXXXXL L L L L L L L ++++++++        XXXXXXXXCCCCCCCC

ϕϕϕϕϕϕϕϕzzzzzzzz        = = = = = = = = arctgarctgarctgarctgarctgarctgarctgarctg RRRRRRRR
XXXXXXXX

++++++++ −−−−−−−−
++++++++

−−−−−−−−

RRRRRRRR jjjjjjjjωωωωωωωωLLLLLLLL

++++++++ −−−−−−−−                ........
UUUUUUUURRRRRRRR

                ........
UUUUUUUULLLLLLLL

                ........
UUUUUUUUCCCCCCCC

jjjjjjjjωωωωωωωωCCCCCCCC
11111111++++++++

−−−−−−−−

                ........
UUUUUUUU

 . . . . . . . .
IIIIIIII

NNNNNNNN00000000

                ........
UUUUUUUUXXXXXXXX



2011 11 1 ԋ 40

4.4.2  4.4.2  4.4.2  4.4.2  4.4.2  4.4.2  4.4.2  4.4.2  ұұ                 

UUUU
ZZZZZZZZ

ZZZZUUUU ̇̇
22221111

2222
2222 ++++

====

ZZZZ
UUUUIIII
̇̇ ====

№ Ὲ ̔№ Ὲ ̔

22221111 ZZZZZZZZZZZZ ++++====

ԍ ѿԍ ѿ 22221111 ZZZZZZZZZZZZ ++++≠≠≠≠̔̔

IIIIZZZZZZZZ
IIIIZZZZIIIIZZZZUUUUUUUUUUUU

̇
̇̇̇̇̇

))))((((                22221111

2222111122221111

++++====
++++====++++====

UUUU
ZZZZZZZZ

ZZZZUUUU ̇̇
22221111

1111
1111 +
=

++++
UUUU̇ ZZZZ

----

IIIİ
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1111IIIİ῏ ╠῏ ╠ IIIIIIII22222222 ṿҌ ȂṿҌ Ȃ

ѿ̔ѿ̔



2011 11 1 ԋ 51

ԋ̔ԋ̔

ŦŦ ῏̓͂         uuuuuuuŭ̆iiiiiiii        ̆̆
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1İ

Cİ
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İ
U̇ϕ

1ϕ

Cİ
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1111IIIİ
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