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ⵏオѝєњ䶉→⛩⭥㦧⴨ӂ֌⭘࣋Ⲵབྷሿ↓∄Ҿєⵏオѝєњ䶉→⛩⭥㦧⴨ӂ֌⭘࣋Ⲵབྷሿ↓∄Ҿєⵏオѝєњ䶉→⛩⭥㦧⴨ӂ֌⭘࣋Ⲵབྷሿ↓∄Ҿєⵏオѝєњ䶉→⛩⭥㦧⴨ӂ֌⭘࣋Ⲵབྷሿ↓∄Ҿє
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⭥㦧⭥㦧⭥㦧⭥㦧度度度度ਇ⭥㦧ਇ⭥㦧ਇ⭥㦧ਇ⭥㦧必必必必Ⲵᓃԁ࣋Ⲵᓃԁ࣋Ⲵᓃԁ࣋Ⲵᓃԁ࣋
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ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥
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( ) 0A
2

0

'
( )

4

qq
B

aπε 2
0

'
( )

qq
C

aπε 2
0

2 '
( )

qq
D

aπε

⊕ ⊕⊕
2

0

'

4 ( )
2

qq

aπε

2
0

'

4 ( )
2

qq

aπε

06㘳仈㘳仈㘳仈㘳仈

技成培训网 
www.jcpeixun.com



7
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ⵏオѝⲴ䶉⭥൪޵ⵏオѝⲴ䶉⭥൪޵ⵏオѝⲴ䶉⭥൪޵ⵏオѝⲴ䶉⭥൪޵ˈ̍̍̍䙊䗷ԫ᜿ሱ䰝ᴢ䶒Ⲵ䙊䗷ԫ᜿ሱ䰝ᴢ䶒Ⲵ䙊䗷ԫ᜿ሱ䰝ᴢ䶒Ⲵ䙊䗷ԫ᜿ሱ䰝ᴢ䶒Ⲵ⭥䙊䟿⭥䙊䟿⭥䙊䟿⭥䙊䟿

ㅹҾᴢ䶒޵ᡰㅹҾᴢ䶒޵ᡰㅹҾᴢ䶒޵ᡰㅹҾᴢ䶒޵ᡰवതⲴ⭥㦧⭥䟿Ⲵԓᮠ઼वതⲴ⭥㦧⭥䟿Ⲵԓᮠ઼वതⲴ⭥㦧⭥䟿Ⲵԓᮠ઼वതⲴ⭥㦧⭥䟿Ⲵԓᮠ઼䲔ԕⵏオ䲔ԕⵏオ䲔ԕⵏオ䲔ԕⵏオ

ӻ⭥ᑨᮠӻ⭥ᑨᮠӻ⭥ᑨᮠӻ⭥ᑨᮠǄǄǄǄо䰝ਸ䶒ཆⲴ⭥㦧ᰐޣо䰝ਸ䶒ཆⲴ⭥㦧ᰐޣо䰝ਸ䶒ཆⲴ⭥㦧ᰐޣо䰝ਸ䶒ཆⲴ⭥㦧ᰐޣǄǄǄǄ
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� ааааǃǃǃǃ≲൪ᕪ≲൪ᕪ≲൪ᕪ≲൪ᕪⲴᙍ䐟Ⲵᙍ䐟Ⲵᙍ䐟Ⲵᙍ䐟

儈ᯟᇊ⨶৽᱐Ⲵᱟ⭥䙊䟿о⭥㦧Ⲵޣ㌫儈ᯟᇊ⨶৽᱐Ⲵᱟ⭥䙊䟿о⭥㦧Ⲵޣ㌫儈ᯟᇊ⨶৽᱐Ⲵᱟ⭥䙊䟿о⭥㦧Ⲵޣ㌫儈ᯟᇊ⨶৽᱐Ⲵᱟ⭥䙊䟿о⭥㦧Ⲵޣ㌫ˈ̍̍̍㘼нᱟ൪ᕪо㘼нᱟ൪ᕪо㘼нᱟ൪ᕪо㘼нᱟ൪ᕪо

⭥㦧Ⲵⴤ᧕㚄㌫⭥㦧Ⲵⴤ᧕㚄㌫⭥㦧Ⲵⴤ᧕㚄㌫⭥㦧Ⲵⴤ᧕㚄㌫ǄǄǄǄ㾱䙊䗷⭥䙊䟿䇑㇇൪ᕪ㾱䙊䗷⭥䙊䟿䇑㇇൪ᕪ㾱䙊䗷⭥䙊䟿䇑㇇൪ᕪ㾱䙊䗷⭥䙊䟿䇑㇇൪ᕪˈ̍̍̍ቡ䴰㾱൘儈ᯟቡ䴰㾱൘儈ᯟቡ䴰㾱൘儈ᯟቡ䴰㾱൘儈ᯟ
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൷र⻱൪൷र⻱൪൷र⻱൪൷र⻱൪൷र⻱൪൷र⻱൪൷र⻱൪൷र⻱൪果果果果果果果果 ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹˈ̍̍̍ᯩੁ⴨਼Ⲵᯩੁ⴨਼Ⲵᯩੁ⴨਼Ⲵᯩੁ⴨਼Ⲵ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹ਴⛩⻱ᝏᓄᕪᓖབྷሿ⴨ㅹˈ̍̍̍ᯩੁ⴨਼Ⲵᯩੁ⴨਼Ⲵᯩੁ⴨਼Ⲵᯩੁ⴨਼Ⲵ

⻱൪⻱൪⻱൪⻱൪ˈ̍̍̍ҏ〠ҏ〠ҏ〠ҏ〠⻱൪⻱൪⻱൪⻱൪ˈ̍̍̍ҏ〠ҏ〠ҏ〠ҏ〠रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪ǄǄǄǄǄǄǄǄ

www.plcworld.cn技成培训网 
www.jcpeixun.com



36

ⵏオⲴ⻱ሬ⦷ѪᑨᮠⵏオⲴ⻱ሬ⦷ѪᑨᮠⵏオⲴ⻱ሬ⦷ѪᑨᮠⵏオⲴ⻱ሬ⦷Ѫᑨᮠˈ̍̍̍⭘⭘⭘⭘ⵏオⲴ⻱ሬ⦷ѪᑨᮠⵏオⲴ⻱ሬ⦷ѪᑨᮠⵏオⲴ⻱ሬ⦷ѪᑨᮠⵏオⲴ⻱ሬ⦷Ѫᑨᮠˈ̍̍̍⭘⭘⭘⭘µµµµµµµµ 00㺘⽪㺘⽪㺘⽪㺘⽪ˈ̍̍̍ᴹMMM˖̟̟̟㺘⽪㺘⽪㺘⽪㺘⽪ˈ̍̍̍ᴹMMM˖̟̟̟

⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷

⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷µµµµµµµµ ˖̟̟̟̟̟̟̟㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿ˈ̍̍̍㺑䟿⢙䍘㺑䟿⢙䍘㺑䟿⢙䍘㺑䟿⢙䍘㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿㺘⽪⻱൪Ⴢ䍘⻱ᙗⲴ⢙⨶䟿ˈ̍̍̍㺑䟿⢙䍘㺑䟿⢙䍘㺑䟿⢙䍘㺑䟿⢙䍘

Ⲵሬ⻱㜭࣋Ⲵሬ⻱㜭࣋Ⲵሬ⻱㜭࣋Ⲵሬ⻱㜭࣋Ⲵሬ⻱㜭࣋Ⲵሬ⻱㜭࣋Ⲵሬ⻱㜭࣋Ⲵሬ⻱㜭࣋ǄǄǄǄǄǄǄǄ

H/m10π4
7

0

−−−−××××====µµµµ
⴨ሩ⻱ሬ⦷⴨ሩ⻱ሬ⦷⴨ሩ⻱ሬ⦷⴨ሩ⻱ሬ⦷⴨ሩ⻱ሬ⦷⴨ሩ⻱ሬ⦷⴨ሩ⻱ሬ⦷⴨ሩ⻱ሬ⦷µµµµµµµµ rr ˖̟̟̟̟̟̟̟

ԫа⿽⢙䍘Ⲵ⻱ሬ⦷ԫа⿽⢙䍘Ⲵ⻱ሬ⦷ԫа⿽⢙䍘Ⲵ⻱ሬ⦷ԫа⿽⢙䍘Ⲵ⻱ሬ⦷ԫа⿽⢙䍘Ⲵ⻱ሬ⦷ԫа⿽⢙䍘Ⲵ⻱ሬ⦷ԫа⿽⢙䍘Ⲵ⻱ሬ⦷ԫа⿽⢙䍘Ⲵ⻱ሬ⦷µµµµµµµµ ઼ⵏオⲴ⻱ሬ⦷઼ⵏオⲴ⻱ሬ⦷઼ⵏオⲴ⻱ሬ⦷઼ⵏオⲴ⻱ሬ⦷઼ⵏオⲴ⻱ሬ⦷઼ⵏオⲴ⻱ሬ⦷઼ⵏオⲴ⻱ሬ⦷઼ⵏオⲴ⻱ሬ⦷µµµµµµµµ00Ⲵ∄٬Ⲵ∄٬Ⲵ∄٬Ⲵ∄٬Ⲵ∄٬Ⲵ∄٬Ⲵ∄٬Ⲵ∄٬ǄǄǄǄǄǄǄǄ

0
r

µµ
µ

=

⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷⻱ሬ⦷µµµµµµµµ ⲴঅսⲴঅսⲴঅսⲴঅս˖̟̟̟ⲴঅսⲴঅսⲴঅսⲴঅս˖̟̟̟ӘӘӘӘӘӘӘӘ//㊣㊣㊣㊣˄˄˄˄㊣㊣㊣㊣˄˄˄˄H/mH/m ˅˅˅˅˅˅˅˅

0B

B====
0

H

H

µ
µ

=

www.plcworld.cn技成培训网 
www.jcpeixun.com



37

⻱䙊⻱䙊⻱䙊⻱䙊⻱䙊⻱䙊⻱䙊⻱䙊
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㓯㓯㓯㓯㓯㓯㓯㓯((ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯ᑨਆ⻱䙊֌Ѫ䰝ਸഎ㓯))Ⲵ㓯〟࠶Ⲵ㓯〟࠶Ⲵ㓯〟࠶Ⲵ㓯〟࠶˗̠̠̠Ⲵ㓯〟࠶Ⲵ㓯〟࠶Ⲵ㓯〟࠶Ⲵ㓯〟࠶˗̠̠̠

∫ lH d

ΣΣΣΣΣΣΣΣ盏盏盏盏盏盏盏盏 ᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵᱟク䗷䰝ਸഎ㓯ᡰത䶒〟Ⲵ⭥⍱Ⲵԓᮠ઼ԓᮠ઼ԓᮠ઼ԓᮠ઼ԓᮠ઼ԓᮠ઼ԓᮠ઼ԓᮠ઼ǄǄǄǄǄǄǄǄ

ᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻ⭥⍱↓䍏Ⲵ㿴ᇊ⭥⍱↓䍏Ⲵ㿴ᇊ⭥⍱↓䍏Ⲵ㿴ᇊ⭥⍱↓䍏Ⲵ㿴ᇊ⭥⍱↓䍏Ⲵ㿴ᇊ⭥⍱↓䍏Ⲵ㿴ᇊ⭥⍱↓䍏Ⲵ㿴ᇊ⭥⍱↓䍏Ⲵ㿴ᇊ˖̟̟̟̟̟̟̟

∫∫∫∫ ∑∑∑∑==== IlH d

ᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻ˄˄˄˄ޘ⭥⍱ᇊᖻޘ⭥⍱ᇊᖻޘ⭥⍱ᇊᖻޘ⭥⍱ᇊᖻ˅˅˅˅ᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻᆹษ⧟䐟ᇊᖻ˄˄˄˄ޘ⭥⍱ᇊᖻޘ⭥⍱ᇊᖻޘ⭥⍱ᇊᖻޘ⭥⍱ᇊᖻ˅˅˅˅

II11

HH

II22

ᆹษ⧟䐟ᇊᖻሶᆹษ⧟䐟ᇊᖻሶᆹษ⧟䐟ᇊᖻሶᆹษ⧟䐟ᇊᖻሶᆹษ⧟䐟ᇊᖻሶᆹษ⧟䐟ᇊᖻሶᆹษ⧟䐟ᇊᖻሶᆹษ⧟䐟ᇊᖻሶ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕǄǄǄǄ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕ⭥⍱о⻱൪ᕪᓖ㚄㌫䎧ᶕǄǄǄǄ

൘൘൘൘൘൘൘൘൷र⻱൪ѝ൷र⻱൪ѝ൷र⻱൪ѝ൷र⻱൪ѝ൷र⻱൪ѝ൷र⻱൪ѝ൷र⻱൪ѝ൷र⻱൪ѝ Hl = IN    Hl = IN    
l

IN
H ====  ᡆᡆᡆᡆ
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d i
L

i

H l I⋅ =∑∫Ñ
I1

I2

I3

L2

L1

⻱൪ᕪᓖ⻱൪ᕪᓖ⻱൪ᕪᓖ⻱൪ᕪᓖHⲴ⧟⍱ㅹҾク䗷ԕⲴ⧟⍱ㅹҾク䗷ԕⲴ⧟⍱ㅹҾク䗷ԕⲴ⧟⍱ㅹҾク䗷ԕLѪ䗩⭼ⲴѪ䗩⭼ⲴѪ䗩⭼ⲴѪ䗩⭼Ⲵ

ԫ᜿ᴢ䶒Ⲵ⭥⍱Ⲵԓᮠ઼ԫ᜿ᴢ䶒Ⲵ⭥⍱Ⲵԓᮠ઼ԫ᜿ᴢ䶒Ⲵ⭥⍱Ⲵԓᮠ઼ԫ᜿ᴢ䶒Ⲵ⭥⍱Ⲵԓᮠ઼ǄǄǄǄ

1
2 3d

L
H l I I⋅ = −∫Ñ

2
1 2d

L
H l I I⋅ = −∫Ñ

ᆹษ⧟䐟ᇊ⨶ᆹษ⧟䐟ᇊ⨶ᆹษ⧟䐟ᇊ⨶ᆹษ⧟䐟ᇊ⨶

HL ⾪䬤⾪䬤⾪䬤⾪䬤ᝰ᰹⩥≱ᝰ᰹⩥≱ᝰ᰹⩥≱ᝰ᰹⩥≱़ڡϗ⩏⮴़ڡϗ⩏⮴़ڡϗ⩏⮴़ڡϗ⩏⮴

Λ
޵

I
̾̾̾̾空空空空ງ䔎ງ䔎ງ䔎ງ䔎⮴⩥≱⮴⩥≱⮴⩥≱⮴⩥≱

Λ∑∑∑∑
i

i
I

޵
ԓᮠ઼ԓᮠ઼ԓᮠ઼ԓᮠ઼˄˄˄˄ооооLLLL㔅㹼ᯩੁᡀ㔅㹼ᯩੁᡀ㔅㹼ᯩੁᡀ㔅㹼ᯩੁᡀ

ਣ᡻㷪᯻Ⲵ⭥⍱ਆ↓ਣ᡻㷪᯻Ⲵ⭥⍱ਆ↓ਣ᡻㷪᯻Ⲵ⭥⍱ਆ↓ਣ᡻㷪᯻Ⲵ⭥⍱ਆ↓˅˅˅˅

www.plcworld.cn技成培训网 
www.jcpeixun.com



40

0 0 0 2 3( )iBdl Hdl I I Iµ µ µ= = = −∑∫ ∫㵂

⧟䐟ᡰवതⲴ⭥⍱⧟䐟ᡰवതⲴ⭥⍱⧟䐟ᡰवതⲴ⭥⍱⧟䐟ᡰवതⲴ⭥⍱

4I

1I

l

3I
2I

⭡⭡⭡⭡⧟䐟޵⧟䐟޵⧟䐟޵⧟䐟޵⭥⍱ߣᇊ⭥⍱ߣᇊ⭥⍱ߣᇊ⭥⍱ߣᇊ
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ᙍ䐟ᙍ䐟ᙍ䐟ᙍ䐟˖̟̟̟

1ǃਣ䗩ᱟањԓᮠᔿਣ䗩ᱟањԓᮠᔿਣ䗩ᱟањԓᮠᔿਣ䗩ᱟањԓᮠᔿˈ̍̍̍䇑㇇ᯩׯ䇑㇇ᯩׯ䇑㇇ᯩׯ䇑㇇ᯩׯǄǄǄǄ

2ǃǃǃǃ㤕ᐖ䗩㜭╄ਈᡀ㤕ᐖ䗩㜭╄ਈᡀ㤕ᐖ䗩㜭╄ਈᡀ㤕ᐖ䗩㜭╄ਈᡀ Hਟԕਟԕਟԕਟԕࡉࡉࡉࡉ

ᖸᖸᖸᖸ Ⲵ≲ࠪǄǄǄǄׯᯩࠪ≳Ⲵׯᯩࠪ≳Ⲵׯᯩࠪ≳Ⲵׯᯩ

䳮⛩䳮⛩䳮⛩䳮⛩˖̟̟̟〟࠶䐟ᖴ㾱䘹ਆਸ䘲〟࠶䐟ᖴ㾱䘹ਆਸ䘲〟࠶䐟ᖴ㾱䘹ਆਸ䘲〟࠶䐟ᖴ㾱䘹ਆਸ䘲

� ࡉ䐟ᖴⲴ䘹ਆ৏࠶〟ࡉ䐟ᖴⲴ䘹ਆ৏࠶〟ࡉ䐟ᖴⲴ䘹ਆ৏࠶〟ࡉ䐟ᖴⲴ䘹ਆ৏࠶〟

1ǃǃǃǃᗵ享䙊䗷ᡰ≲൪⛩ᗵ享䙊䗷ᡰ≲൪⛩ᗵ享䙊䗷ᡰ≲൪⛩ᗵ享䙊䗷ᡰ≲൪⛩

2ǃǃǃǃ〟࠶䐟ᖴ〟࠶䐟ᖴ〟࠶䐟ᖴ〟࠶䐟ᖴLкккк ᡆ༴༴བྷሿ⴨ㅹᡆ༴༴བྷሿ⴨ㅹᡆ༴༴བྷሿ⴨ㅹᡆ༴༴བྷሿ⴨ㅹˈ̍̍̍ᯩੁᒣ㹼Ҿᯩੁᒣ㹼Ҿᯩੁᒣ㹼Ҿᯩੁᒣ㹼Ҿ

㓯ݳ㓯ݳ㓯ݳ㓯ݳ ˈ̍̍̍ᡆ䜘࠶ᡆ䜘࠶ᡆ䜘࠶ᡆ䜘࠶ Ⲵᯩੁ඲ⴤҾ㓯ݳⲴᯩੁ඲ⴤҾ㓯ݳⲴᯩੁ඲ⴤҾ㓯ݳⲴᯩੁ඲ⴤҾ㓯ݳˈ̍̍̍ᡆᡆᡆᡆ

䜘࠶䐟ᖴк䜘࠶䐟ᖴк䜘࠶䐟ᖴк䜘࠶䐟ᖴк ˙̇̇̇0

3ǃǃǃǃ⧟䐟ᖒ⣦ቭਟ㜭ㆰঅ⧟䐟ᖒ⣦ቭਟ㜭ㆰঅ⧟䐟ᖒ⣦ቭਟ㜭ㆰঅ⧟䐟ᖒ⣦ቭਟ㜭ㆰঅ

ᆹษ⧟䐟ᇊ⨶Ⲵᓄ⭘ᆹษ⧟䐟ᇊ⨶Ⲵᓄ⭘ᆹษ⧟䐟ᇊ⨶Ⲵᓄ⭘ᆹษ⧟䐟ᇊ⨶Ⲵᓄ⭘ˉ̄̄̄≲≲≲≲HⲴ࠶ᐳⲴ࠶ᐳⲴ࠶ᐳⲴ࠶ᐳ

d i
L

i

H l I I⋅ = =∑∫Ñ

cosH dl H dl θ⋅ =∫ ∫㵂

H

ld H
H
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⭘ᶕ≲䀓ާᴹ䖤ሩ〠࠶ᐳⲴ⻱൪⭘ᶕ≲䀓ާᴹ䖤ሩ〠࠶ᐳⲴ⻱൪⭘ᶕ≲䀓ާᴹ䖤ሩ〠࠶ᐳⲴ⻱൪⭘ᶕ≲䀓ާᴹ䖤ሩ〠࠶ᐳⲴ⻱൪

ֻ仈ֻ仈ֻ仈ֻ仈

≲≲≲≲˖̟̟̟ᰐ䲀䮯䖭⍱ⴤሬ㓯ӗ⭏Ⲵ⻱൪ᰐ䲀䮯䖭⍱ⴤሬ㓯ӗ⭏Ⲵ⻱൪ᰐ䲀䮯䖭⍱ⴤሬ㓯ӗ⭏Ⲵ⻱൪ᰐ䲀䮯䖭⍱ⴤሬ㓯ӗ⭏Ⲵ⻱൪I

䀓䀓䀓䀓˖̟̟̟ሩ〠ᙗ᷀࠶ሩ〠ᙗ᷀࠶ሩ〠ᙗ᷀࠶ሩ〠ᙗ᷀࠶——⻱ᝏᓄ㓯ᱟ⻱ᝏᓄ㓯ᱟ⻱ᝏᓄ㓯ᱟ⻱ᝏᓄ㓯ᱟ

䓪൘඲ⴤᒣ䶒кⲴ਼ᗳശ䓪൘඲ⴤᒣ䶒кⲴ਼ᗳശ䓪൘඲ⴤᒣ䶒кⲴ਼ᗳശ䓪൘඲ⴤᒣ䶒кⲴ਼ᗳശˈ̍̍̍䘹⧟䐟䘹⧟䐟䘹⧟䐟䘹⧟䐟

B
L

r d
L

H l I⋅ =∫Ñ

dH l∫Ñ 2H rπ= ⋅
2

I
H

rπ
=

0
r

H
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ⵏオѝᴹєṩӂ⴨ᒣ㹼Ⲵᰐ䲀䮯ⴤሬ㓯ⵏオѝᴹєṩӂ⴨ᒣ㹼Ⲵᰐ䲀䮯ⴤሬ㓯ⵏオѝᴹєṩӂ⴨ᒣ㹼Ⲵᰐ䲀䮯ⴤሬ㓯ⵏオѝᴹєṩӂ⴨ᒣ㹼Ⲵᰐ䲀䮯ⴤሬ㓯L1઼઼઼઼L2ˈ̍̍̍⴨䐍⴨䐍⴨䐍⴨䐍

0.1mˈ̍̍̍䙊ᴹᯩੁ⴨৽⭥⍱䙊ᴹᯩੁ⴨৽⭥⍱䙊ᴹᯩੁ⴨৽⭥⍱䙊ᴹᯩੁ⴨৽⭥⍱ˈ̍̍̍ I1=20Aˈ̍̍̍I2 =10Aˈ̍̍̍a⛩ս⛩ս⛩ս⛩ս

ҾҾҾҾL1઼઼઼઼L2ˈ̍̍̍ѻ䰤Ⲵѝ⛩ѻ䰤Ⲵѝ⛩ѻ䰤Ⲵѝ⛩ѻ䰤Ⲵѝ⛩ˈ̍̍̍фоєሬ㓯൘਼аᒣ䶒޵фоєሬ㓯൘਼аᒣ䶒޵фоєሬ㓯൘਼аᒣ䶒޵фоєሬ㓯൘਼аᒣ䶒޵ˈ̍̍̍a

⛩Ⲵ⻱ᝏᓄᕪᓖѪ⛩Ⲵ⻱ᝏᓄᕪᓖѪ⛩Ⲵ⻱ᝏᓄᕪᓖѪ⛩Ⲵ⻱ᝏᓄᕪᓖѪ˄˄˄˄ ˅˅˅˅ ˈ̍̍̍

L1 L2

I1
I2

a

2
0 0

I
B = µ H = µ

πr

+ = =
×

1 2 30 300

0.12
2

2

0 0 0

I I
B = µ µ µ

πr π
π
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ֻֻֻֻֻֻֻֻ:: ⧟ᖒ㓯സྲമ⧟ᖒ㓯സྲമ⧟ᖒ㓯സྲമ⧟ᖒ㓯സྲമˈ̍̍̍ަѝჂ䍘ᱟ൷रⲴަѝჂ䍘ᱟ൷रⲴަѝჂ䍘ᱟ൷रⲴަѝჂ䍘ᱟ൷रⲴˈ̍̍̍⧟ᖒ㓯സྲമ⧟ᖒ㓯സྲമ⧟ᖒ㓯സྲമ⧟ᖒ㓯സྲമˈ̍̍̍ަѝჂ䍘ᱟ൷रⲴަѝჂ䍘ᱟ൷रⲴަѝჂ䍘ᱟ൷रⲴަѝჂ䍘ᱟ൷रⲴˈ̍̍̍ 䈅䇑㇇䈅䇑㇇䈅䇑㇇䈅䇑㇇䈅䇑㇇䈅䇑㇇䈅䇑㇇䈅䇑㇇

㓯㓯㓯㓯㓯㓯㓯㓯 സ޵䜘਴⛩Ⲵ⻱൪ᕪᓖസ޵䜘਴⛩Ⲵ⻱൪ᕪᓖസ޵䜘਴⛩Ⲵ⻱൪ᕪᓖസ޵䜘਴⛩Ⲵ⻱൪ᕪᓖǄǄǄǄസ޵䜘਴⛩Ⲵ⻱൪ᕪᓖസ޵䜘਴⛩Ⲵ⻱൪ᕪᓖസ޵䜘਴⛩Ⲵ⻱൪ᕪᓖസ޵䜘਴⛩Ⲵ⻱൪ᕪᓖǄǄǄǄ

䀓䀓䀓䀓䀓䀓䀓䀓:: ਆ⻱䙊֌Ѫ䰝ਸഎ㓯ਆ⻱䙊֌Ѫ䰝ਸഎ㓯ਆ⻱䙊֌Ѫ䰝ਸഎ㓯ਆ⻱䙊֌Ѫ䰝ਸഎ㓯ˈ̍̍̍ԕԕԕԕਆ⻱䙊֌Ѫ䰝ਸഎ㓯ਆ⻱䙊֌Ѫ䰝ਸഎ㓯ਆ⻱䙊֌Ѫ䰝ਸഎ㓯ਆ⻱䙊֌Ѫ䰝ਸഎ㓯ˈ̍̍̍ԕԕԕԕ ަަަަަަަަ

ᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁˈ̍̍̍ࡉᴹࡉᴹࡉᴹࡉᴹ˖̟̟̟ᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁᯩੁ֌Ѫഎ㓯Ⲵത㔅ᯩੁˈ̍̍̍ࡉᴹࡉᴹࡉᴹࡉᴹ˖̟̟̟

xHlHlH xxx ππππ2d ××××========∫∫∫∫
NII ====∑∑∑∑

×2xH πx = NI

∫∫∫∫ ∑∑∑∑==== IlH d

SS

xx

ΦΦΦΦΦΦΦΦ HHxx

II

NN ््््््््

2
x

x

NI NI
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πx l
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ᰐ䲀䮯䖭⍱ᰐ䲀䮯䖭⍱ᰐ䲀䮯䖭⍱ᰐ䲀䮯䖭⍱ശḡሬփശḡሬփശḡሬփശḡሬփⲴ⻱൪࠶ᐳⲴ⻱൪࠶ᐳⲴ⻱൪࠶ᐳⲴ⻱൪࠶ᐳ

ሩ〠ᙗ᷀࠶ሩ〠ᙗ᷀࠶ሩ〠ᙗ᷀࠶ሩ〠ᙗ᷀࠶

⭥⍱࠶ᐳ⭥⍱࠶ᐳ⭥⍱࠶ᐳ⭥⍱࠶ᐳ——䖤ሩ〠䖤ሩ〠䖤ሩ〠䖤ሩ〠

⻱൪࠶ᐳ⻱൪࠶ᐳ⻱൪࠶ᐳ⻱൪࠶ᐳ——䖤ሩ〠䖤ሩ〠䖤ሩ〠䖤ሩ〠

ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕˖̟̟̟IǃǃǃǃR

⭥⍱⋯䖤ੁ⭥⍱⋯䖤ੁ⭥⍱⋯䖤ੁ⭥⍱⋯䖤ੁˈ̍̍̍൘ᡚ䶒к൷र࠶ᐳ൘ᡚ䶒к൷र࠶ᐳ൘ᡚ䶒к൷र࠶ᐳ൘ᡚ䶒к൷र࠶ᐳ
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I
R

֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱

ྲമྲമྲമྲമ

B
ρ

2Hdl rHπ=∫Ñ
࡙⭘ᆹษ⧟䐟ᇊ⨶≲࡙⭘ᆹษ⧟䐟ᇊ⨶≲࡙⭘ᆹษ⧟䐟ᇊ⨶≲࡙⭘ᆹษ⧟䐟ᇊ⨶≲

H dl I• =∫Ñ

2

I
H

rπ
=

Rr >>>>

2 rH Iπ =
H

r
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2

20 r
R

I ππππ
ππππ

µµµµ====

֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱֌〟࠶⧟䐟ᒦ䇑㇇⧟⍱

ྲമྲമྲമྲമ

B
ρ

rBBdlldB ππππ2========•••• ∫∫∫∫∫∫∫∫
ρρ

࡙⭘ᆹษ⧟䐟ᇊ⨶≲࡙⭘ᆹษ⧟䐟ᇊ⨶≲࡙⭘ᆹษ⧟䐟ᇊ⨶≲࡙⭘ᆹษ⧟䐟ᇊ⨶≲

IldB ′′′′====••••∫∫∫∫ 0µµµµ
ρρ

0

2

µ Ir
B =

2πR

Rr <<<<
I

R

0µµµµ
I ′′′′

rB
ρ
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਼䖤Ⲵєㆂ⣦ሬ㓯䙊ᴹㅹ٬৽ੁⲴ⭥⍱਼䖤Ⲵєㆂ⣦ሬ㓯䙊ᴹㅹ٬৽ੁⲴ⭥⍱਼䖤Ⲵєㆂ⣦ሬ㓯䙊ᴹㅹ٬৽ੁⲴ⭥⍱਼䖤Ⲵєㆂ⣦ሬ㓯䙊ᴹㅹ٬৽ੁⲴ⭥⍱I,

≲≲≲≲ Ⲵ࠶ᐳⲴ࠶ᐳⲴ࠶ᐳⲴ࠶ᐳǄǄǄǄB
ϖ

1R

r
I

2R0,)1( 2 ====>>>> BRr

0,)3( 1 ====<<<< BRr

r

I
BRrR

ππππ
µµµµ====<<<<<<<<
2

,)2( 0
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䙊䗷ањ䰝ਸഎ䐟Ⲵ䙊䗷ањ䰝ਸഎ䐟Ⲵ䙊䗷ањ䰝ਸഎ䐟Ⲵ䙊䗷ањ䰝ਸഎ䐟Ⲵ⻱䙊⻱䙊⻱䙊⻱䙊

䟿䟿䟿䟿ਁ⭏ਁ⭏ਁ⭏ਁ⭏ਈॆਈॆਈॆਈॆᰦᰦᰦᰦˈ̍̍̍ എ䐟ѝቡഎ䐟ѝቡഎ䐟ѝቡഎ䐟ѝቡ

ᴹᝏᓄ⭥⍱ӗ⭏ᴹᝏᓄ⭥⍱ӗ⭏ᴹᝏᓄ⭥⍱ӗ⭏ᴹᝏᓄ⭥⍱ӗ⭏——䈕⧠䈕⧠䈕⧠䈕⧠

䊑〠Ѫ䊑〠Ѫ䊑〠Ѫ䊑〠Ѫ⭥⻱ᝏᓄ⧠䊑⭥⻱ᝏᓄ⧠䊑⭥⻱ᝏᓄ⧠䊑⭥⻱ᝏᓄ⧠䊑ǄǄǄǄ

ӗ⭏Ⲵ⭥⍱〠Ѫӗ⭏Ⲵ⭥⍱〠Ѫӗ⭏Ⲵ⭥⍱〠Ѫӗ⭏Ⲵ⭥⍱〠Ѫᝏᓄ⭥ᝏᓄ⭥ᝏᓄ⭥ᝏᓄ⭥

⍱⍱⍱⍱ˈ̍̍̍⴨ᓄⲴ⭥࣯ࣘѪ⴨ᓄⲴ⭥࣯ࣘѪ⴨ᓄⲴ⭥࣯ࣘѪ⴨ᓄⲴ⭥࣯ࣘѪᝏᓄᝏᓄᝏᓄᝏᓄ

⭥࣯ࣘ⭥࣯ࣘ⭥࣯ࣘ⭥࣯ࣘǄǄǄǄ

i
ε

N

⭥⻱ᝏᓄ⧠䊑⭥⻱ᝏᓄ⧠䊑⭥⻱ᝏᓄ⧠䊑⭥⻱ᝏᓄ⧠䊑˖̟̟̟
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×××× ×××××××××××× ××××

×××× ×××××××××××× ××××

×××× ×××××××××××× ××××

a

b

×××× ×××××××××××× ××××

×××× ×××××××××××× ××××

×××× ×××××××××××× ××××

a

b

䰝ਸ⭥䐟Ⲵа䜘࠶ሬփࢢ࠷ڊ⻱ᝏ㓯Ⲵ䘀ࣘᰦ䰝ਸ⭥䐟Ⲵа䜘࠶ሬփࢢ࠷ڊ⻱ᝏ㓯Ⲵ䘀ࣘᰦ䰝ਸ⭥䐟Ⲵа䜘࠶ሬփࢢ࠷ڊ⻱ᝏ㓯Ⲵ䘀ࣘᰦ䰝ਸ⭥䐟Ⲵа䜘࠶ሬփࢢ࠷ڊ⻱ᝏ㓯Ⲵ䘀ࣘᰦˈ̍̍̍⭥⭥⭥⭥

䐟ѝቡᴹ⭥⍱ӗ⭏䐟ѝቡᴹ⭥⍱ӗ⭏䐟ѝቡᴹ⭥⍱ӗ⭏䐟ѝቡᴹ⭥⍱ӗ⭏ˈ̍̍̍ᯩੁ⭡ਣ᡻ᇊࡉ⺞ᇊᯩੁ⭡ਣ᡻ᇊࡉ⺞ᇊᯩੁ⭡ਣ᡻ᇊࡉ⺞ᇊᯩੁ⭡ਣ᡻ᇊࡉ⺞ᇊǄǄǄǄ

v
ϖ

e = Blv
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×××× ×××××××××××× ××××

×××× ×××××××××××× ××××

×××× ×××××××××××× ××××

×××× ×××××××××××× ××××

a

b

a

b

iεεεεv
ρ

iI

⭥࣯ࣘ⭥࣯ࣘ⭥࣯ࣘ⭥࣯ࣘ

iεεεεR

iI

iI

ᖒᡀᖒᡀᖒᡀᖒᡀ

产

生

产

生

产

生

产

生

ᖃ䙊䗷എ䐟Ⲵ⻱䙊䟿ਈॆᰦᖃ䙊䗷എ䐟Ⲵ⻱䙊䟿ਈॆᰦᖃ䙊䗷എ䐟Ⲵ⻱䙊䟿ਈॆᰦᖃ䙊䗷എ䐟Ⲵ⻱䙊䟿ਈॆᰦˈ̍̍̍എ䐟ѝቡՊഎ䐟ѝቡՊഎ䐟ѝቡՊഎ䐟ѝቡՊ

ӗ⭏ᝏᓄ⭥࣯ࣘӗ⭏ᝏᓄ⭥࣯ࣘӗ⭏ᝏᓄ⭥࣯ࣘӗ⭏ᝏᓄ⭥࣯ࣘǄǄǄǄ

2.㓯സ޵⻱൪ਈॆ㓯സ޵⻱൪ਈॆ㓯സ޵⻱൪ਈॆ㓯സ޵⻱൪ਈॆS

BdSΦ = ∫
1.ሬ㓯ᡆ㓯സ൘⻱൪ѝ䘀ࣘሬ㓯ᡆ㓯സ൘⻱൪ѝ䘀ࣘሬ㓯ᡆ㓯സ൘⻱൪ѝ䘀ࣘሬ㓯ᡆ㓯സ൘⻱൪ѝ䘀ࣘ
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⭘⭘⭘⭘Faraday⭥⻱ᝏᓄᇊᖻ≲䀓ᝏᓄ⭥࣯ࣘ⭥⻱ᝏᓄᇊᖻ≲䀓ᝏᓄ⭥࣯ࣘ⭥⻱ᝏᓄᇊᖻ≲䀓ᝏᓄ⭥࣯ࣘ⭥⻱ᝏᓄᇊᖻ≲䀓ᝏᓄ⭥࣯ࣘ

� ↕僔↕僔↕僔↕僔

�ԫ᜿䘹ᇊഎ䐟ԫ᜿䘹ᇊഎ䐟ԫ᜿䘹ᇊഎ䐟ԫ᜿䘹ᇊഎ䐟LⲴ↓ᯩੁⲴ↓ᯩੁⲴ↓ᯩੁⲴ↓ᯩੁ

�⭘ਣ᡻㷪᯻⌅ࡉ⺞ᇊԕ↔എ䐟Ѫ䗩⭼Ⲵᴢ⭘ਣ᡻㷪᯻⌅ࡉ⺞ᇊԕ↔എ䐟Ѫ䗩⭼Ⲵᴢ⭘ਣ᡻㷪᯻⌅ࡉ⺞ᇊԕ↔എ䐟Ѫ䗩⭼Ⲵᴢ⭘ਣ᡻㷪᯻⌅ࡉ⺞ᇊԕ↔എ䐟Ѫ䗩⭼Ⲵᴢ

䶒Ⲵ↓ੁ䶒Ⲵ↓ੁ䶒Ⲵ↓ੁ䶒Ⲵ↓ੁ

�䇑㇇ԫ᜿ᰦ࡫䙊䗷䰝ਸഎ䐟䇑㇇ԫ᜿ᰦ࡫䙊䗷䰝ਸഎ䐟䇑㇇ԫ᜿ᰦ࡫䙊䗷䰝ਸഎ䐟䇑㇇ԫ᜿ᰦ࡫䙊䗷䰝ਸഎ䐟LⲴ⻱䙊䟿Ⲵ⻱䙊䟿Ⲵ⻱䙊䟿Ⲵ⻱䙊䟿

⭡⭡⭡⭡ 䇑㇇䇑㇇䇑㇇䇑㇇

dt

d
Ni

ΦΦΦΦεεεε −−−−====
m

φφφφ

0

0
i i

i i

ε ε
ε ε

>
>

ˈ䈤᰾ оഎ䐟ٷ䇮Ⲵ㔅㹼ᯩੁ⴨਼

ˈ䈤᰾ оഎ䐟ٷ䇮Ⲵ㔅㹼ᯩੁ⴨৽

ᓄᓄᓄᓄ ⭘⭘⭘⭘˖̟̟̟ᓄᓄᓄᓄ ⭘⭘⭘⭘˖̟̟̟
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8ˉ̄̄̄3  䠁኎ሬ䖘к᭮㖞䠁኎ሬ䖘к᭮㖞䠁኎ሬ䖘к᭮㖞䠁኎ሬ䖘к᭮㖞ab઼઼઼઼cdєṩ䠁኎ἂєṩ䠁኎ἂєṩ䠁኎ἂєṩ䠁኎ἂˈ̍̍̍਴䮯਴䮯਴䮯਴䮯1mˈ̍̍̍

⭥䱫⭥䱫⭥䱫⭥䱫r൷Ѫ൷Ѫ൷Ѫ൷Ѫ4ΩΩΩΩˈ̍̍̍൷र⻱൪൷र⻱൪൷र⻱൪൷र⻱൪B=2Tˈ̍̍̍ᖃᖃᖃᖃabԕԕԕԕv1=4m/sˈ̍̍̍cd

ԕԕԕԕv2=2m/sⲴ䙏ᓖੁᐖ䘀ࣘᰦⲴ䙏ᓖੁᐖ䘀ࣘᰦⲴ䙏ᓖੁᐖ䘀ࣘᰦⲴ䙏ᓖੁᐖ䘀ࣘᰦˈ̍̍̍≲≲≲≲aǃǃǃǃbє⛩䰤Ⲵ⭥঻є⛩䰤Ⲵ⭥঻є⛩䰤Ⲵ⭥঻є⛩䰤Ⲵ⭥঻

UabǄǄǄǄ

1 2 1 4 8abe Blv V= = × × =
䀓䀓䀓䀓˖̟̟̟

2
8 4

4 8 6
2 4

ab cd
ab ab

e e
U r e

r

V

−= × −

−= × − = −
×

×××× ×××× ×××× ××××

×××× ×××× ×××× ××××

×××× ×××× ×××× ××××

×××× ×××× ×××× ××××

×××× ×××× ×××× ××××

a

b

c

d

r r

eab
ecd

a

b

2 2 1 2 4cde Blv V= = × × =

v1
v2
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䠁኎ᵶ䠁኎ᵶ䠁኎ᵶ䠁኎ᵶAOCԕᚂᇊ䙏ᓖԕᚂᇊ䙏ᓖԕᚂᇊ䙏ᓖԕᚂᇊ䙏ᓖv൘൷र⻱൪൘൷र⻱൪൘൷र⻱൪൘൷र⻱൪Bѝ䘀ࣘѝ䘀ࣘѝ䘀ࣘѝ䘀ࣘˈ̍̍̍ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕

AO=OC=lˈ̍̍̍ᵶѝӗ⭏Ⲵᝏ⭏⭥࣯ࣘѪᵶѝӗ⭏Ⲵᝏ⭏⭥࣯ࣘѪᵶѝӗ⭏Ⲵᝏ⭏⭥࣯ࣘѪᵶѝӗ⭏Ⲵᝏ⭏⭥࣯ࣘѪ˄˄˄˄ ˅˅˅˅

䀓䀓䀓䀓˖̟̟̟

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

θθθθ

v
A O

C

e = vBlsinθ
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ྲമᡰ⽪ሬփഎ䐟༴൘൷र⻱൪ѝྲമᡰ⽪ሬփഎ䐟༴൘൷र⻱൪ѝྲമᡰ⽪ሬփഎ䐟༴൘൷र⻱൪ѝྲമᡰ⽪ሬփഎ䐟༴൘൷र⻱൪ѝˈ̍̍̍B˙̇̇̇0.5Tˈ̍̍̍

R=2ΩΩΩΩˈ̍̍̍ab䗩䮯䗩䮯䗩䮯䗩䮯l=0.5mˈ̍̍̍θθθθ=60°°°°,ab䗩ԕ䗩ԕ䗩ԕ䗩ԕᚂᇊ䙏ᓖᚂᇊ䙏ᓖᚂᇊ䙏ᓖᚂᇊ䙏ᓖ

v=4m/s䘀ࣘ䘀ࣘ䘀ࣘ䘀ࣘˈ̍̍̍䙊䗷䙊䗷䙊䗷䙊䗷RⲴᝏᓄ⭥⍱Ⲵᝏᓄ⭥⍱Ⲵᝏᓄ⭥⍱Ⲵᝏᓄ⭥⍱˄˄˄˄ ˅˅˅˅

䀓䀓䀓䀓˖̟̟̟

× × ×4 0.5 0.5 0.86 = 0.86

E = vBlsinθ

= V

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

×××× ×××× ×××× ×××× ××××

θθθθ

v

I

0.43I = e/R = A

www.plcworld.cn技成培训网 
www.jcpeixun.com



56

N्⸙ᖒ㓯സ൘रᕪ⻱൪्⸙ᖒ㓯സ൘रᕪ⻱൪्⸙ᖒ㓯സ൘रᕪ⻱൪्⸙ᖒ㓯സ൘रᕪ⻱൪Bѝर䙏䖜ࣘѝर䙏䖜ࣘѝर䙏䖜ࣘѝर䙏䖜ࣘˈ̍̍̍䖜䖤о䖜䖤о䖜䖤о䖜䖤оB඲ⴤ඲ⴤ඲ⴤ඲ⴤˈ̍̍̍ᐢᐢᐢᐢ

⸕⸕⸕⸕˖̟̟̟N=10््््,a=8cmˈ̍̍̍b=5cmˈ̍̍̍䖜䙏䖜䙏䖜䙏䖜䙏n=20r/sˈ̍̍̍B=1Tˈ̍̍̍㓯സ㓯സ㓯സ㓯സ

˄˄˄˄ӗ⭏Ⲵᴰབྷᝏᓄ⭥࣯ࣘᴰ᧕䘁Ҿ޵ӗ⭏Ⲵᴰབྷᝏᓄ⭥࣯ࣘᴰ᧕䘁Ҿ޵ӗ⭏Ⲵᴰབྷᝏᓄ⭥࣯ࣘᴰ᧕䘁Ҿ޵ӗ⭏Ⲵᴰབྷᝏᓄ⭥࣯ࣘᴰ᧕䘁Ҿ޵ ˅˅˅˅

䀓䀓䀓䀓˖̟̟̟ n

a b

B

㓯䙏ᓖ㓯䙏ᓖ㓯䙏ᓖ㓯䙏ᓖ

ω π

π π×× × ×
-2

2
2 2

5 10
2 20 /

2

b b
v = = n

= = m s
5π× × × × × ≈-2

2 10 1 8 10

e = 2NvBa

= V

˄˄˄˄A˅˅˅˅5V

˄˄˄˄B˅˅˅˅1V

˄˄˄˄C˅˅˅˅50V

˄˄˄˄D˅˅˅˅24V

5V
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ΦΦΦΦm

ྲമᡰ⽪ྲമᡰ⽪ྲമᡰ⽪ྲമᡰ⽪रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪रᕪ⻱൪ѝѝѝѝˈ̍̍̍⻱ᝏᓄᕪᓖᯩੁੁк⻱ᝏᓄᕪᓖᯩੁੁк⻱ᝏᓄᕪᓖᯩੁੁк⻱ᝏᓄᕪᓖᯩੁੁкˈ̍̍̍བྷሿѪབྷሿѪབྷሿѪབྷሿѪ

5Tˈ̍̍̍ശ⧟ॺᖴѪശ⧟ॺᖴѪശ⧟ॺᖴѪശ⧟ॺᖴѪ0.5mˈ̍̍̍⭥䱫⭥䱫⭥䱫⭥䱫5ΩΩΩΩˈ̍̍̍⧠⻱ᝏᓄᕪᓖԕ⧠⻱ᝏᓄᕪᓖԕ⧠⻱ᝏᓄᕪᓖԕ⧠⻱ᝏᓄᕪᓖԕ1T/s

䙏ᓖ߿ሿ䙏ᓖ߿ሿ䙏ᓖ߿ሿ䙏ᓖ߿ሿˈ̍̍̍䰞ശ⧟޵⭥⍱Ⲵབྷሿ৺ᯩੁ䰞ശ⧟޵⭥⍱Ⲵབྷሿ৺ᯩੁ䰞ശ⧟޵⭥⍱Ⲵབྷሿ৺ᯩੁ䰞ശ⧟޵⭥⍱Ⲵབྷሿ৺ᯩੁ˄˄˄˄ ˅˅˅˅

2

mΦ = BS = πr B

π
4

2m
dΦ dB

| e |= = πr =
dt dt

π
20

e
i = =

R

i
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-3A

4A

2A

-2AU2ΩΩΩΩ

മѝ⭥঻മѝ⭥঻മѝ⭥঻മѝ⭥঻U=

7A -4A

3A

2××××3=6V

สቄ䴽ཛ⭥⍱ᇊ⨶สቄ䴽ཛ⭥⍱ᇊ⨶สቄ䴽ཛ⭥⍱ᇊ⨶สቄ䴽ཛ⭥⍱ᇊ⨶

ሩԫа㢲⛩ሩԫа㢲⛩ሩԫа㢲⛩ሩԫа㢲⛩˖̟̟̟

∑ = 0iI
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R

I1

I2

U

⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമˈ̍̍̍ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕I1=0.8mAˈ̍̍̍ I2=1.2mA ˈ̍̍̍

R=50kΩΩΩΩˈ̍̍̍⭥঻⭥঻⭥঻⭥঻U=( )

(A) -20V

(B) +20V

(C) +50V

(D) -50V

-0.4mA
-0.4mA

A
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എ䐟⭥঻ᯩ〻ˈ̍̍̍ᒦ≲ᒦ≲ᒦ≲ᒦ≲盏盏盏盏ǄǄǄǄ߉ࡇഎ䐟⭥঻ᯩ〻߉ࡇഎ䐟⭥঻ᯩ〻߉ࡇഎ䐟⭥঻ᯩ〻߉ࡇ

A˅˅˅˅IR1+IR2+IR3=US1+US2 I=4.5A

I

∑ ∑IR = E

0∑ iU =

สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻

ᇊ⨶ᇊ⨶ᇊ⨶ᇊ⨶

+

-

US1

15V

5ΩΩΩΩ

+

-

US2

30V

+ -UR1
+ UR2
-

+UR3

2ΩΩΩΩ

-
3ΩΩΩΩ

B˅˅˅˅IR1+IR2+IR3=US1-US2 I=-4.5A

C˅˅˅˅IR1+IR2-IR3=US1+US2 I=1.5A

D˅˅˅˅IR1+IR2+IR3=US1-US2 I=-1.5A

�

�

�

����
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എ䐟⭥঻ᯩ〻ˈ̍̍̍ᒦ≲ᒦ≲ᒦ≲ᒦ≲盏盏盏盏ǄǄǄǄ߉ࡇഎ䐟⭥঻ᯩ〻߉ࡇഎ䐟⭥঻ᯩ〻߉ࡇഎ䐟⭥঻ᯩ〻߉ࡇ

A˅˅˅˅UR1+UR2-US2+UR3-US1=0    I=4.5A

I

∑ ∑IR = E

0∑ iU =

สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻

ᇊ⨶ᇊ⨶ᇊ⨶ᇊ⨶

+

-

US1

15V

5ΩΩΩΩ

+

-

US2

30V

+ -UR1
+ UR2
-

+UR3

2ΩΩΩΩ

-
3ΩΩΩΩ

B˅˅˅˅UR1+UR2+US2+UR3-US1=0   I=-4.5A

C˅˅˅˅UR1+UR2-US2-UR3-US1=0     I=1.5A

D˅˅˅˅UR1+UR2+US2+UR3-US1=0   I=-1.5A

�

�
����

�
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മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍⭥঻⭥঻⭥঻⭥঻U˙̇̇̇ ˈ̍̍̍⭥঻⭥঻⭥঻⭥঻U’˙̇̇̇ ǄǄǄǄ

2ΩΩΩΩ
-3A

+

-

1A

2A

U

U’

2ΩΩΩΩ

6V

I=2+1-(-3)=6A

12V

2××××2=4V 4+12-U’-6=0

10V

2××××6=12V

∑ ∑IR = E

0∑ iU =

สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻สቄ䴽ཛ⭥঻

ᇊ⨶ᇊ⨶ᇊ⨶ᇊ⨶

4+12-6=U’
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+

-
4V

5A
NA

Ҽㄟ㖁㔌Ҽㄟ㖁㔌Ҽㄟ㖁㔌Ҽㄟ㖁㔌NAੁཆ⭥䐟䗃࣏ࠪ⦷ੁཆ⭥䐟䗃࣏ࠪ⦷ੁཆ⭥䐟䗃࣏ࠪ⦷ੁཆ⭥䐟䗃࣏ࠪ⦷20Wˈ̍̍̍4Vᚂ঻ⓀⲴ࣏⦷ᚂ঻ⓀⲴ࣏⦷ᚂ঻ⓀⲴ࣏⦷ᚂ঻ⓀⲴ࣏⦷

ᱟᱟᱟᱟ˄˄˄˄ ˅˅˅˅

(A) ੨᭦੨᭦੨᭦੨᭦40W

(B) ੨᭦੨᭦੨᭦੨᭦20W

(C) ӗ⭏ӗ⭏ӗ⭏ӗ⭏40W

(D) ӗ⭏ӗ⭏ӗ⭏ӗ⭏20W

4V

5A

10A

A

⭥䐟ѝԫ᜿ݳԦ⎸㙇Ⲵ࣏⦷⭥䐟ѝԫ᜿ݳԦ⎸㙇Ⲵ࣏⦷⭥䐟ѝԫ᜿ݳԦ⎸㙇Ⲵ࣏⦷⭥䐟ѝԫ᜿ݳԦ⎸㙇Ⲵ࣏⦷˖̟̟̟

P=UI (UǃǃǃǃIᯩੁ⴨਼ᯩੁ⴨਼ᯩੁ⴨਼ᯩੁ⴨਼)

P=-UI (UǃǃǃǃIᯩੁ⴨৽ᯩੁ⴨৽ᯩੁ⴨৽ᯩੁ⴨৽)

ྲྲྲྲP>0ˈ̍̍̍ݳԦ⎸㙇࣏⦷ݳԦ⎸㙇࣏⦷ݳԦ⎸㙇࣏⦷ݳԦ⎸㙇࣏⦷ˈ̍̍̍ྲྲྲྲP<0ˈ̍̍̍ݳԦᨀ׋㜭䟿ݳԦᨀ׋㜭䟿ݳԦᨀ׋㜭䟿ݳԦᨀ׋㜭䟿

I
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⭥঻Ⓚо⭥⍱Ⓚ⭥঻Ⓚо⭥⍱Ⓚ⭥঻Ⓚо⭥⍱Ⓚ⭥঻Ⓚо⭥⍱Ⓚ⭥঻Ⓚо⭥⍱Ⓚ⭥঻Ⓚо⭥⍱Ⓚ⭥঻Ⓚо⭥⍱Ⓚ⭥঻Ⓚо⭥⍱Ⓚ

⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ

⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර

⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ: : 

U U == E E –– IRIR00

㤕㤕㤕㤕㤕㤕㤕㤕 RR0 0 = 0= 0

⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ :  :  UU ≡≡≡≡≡≡≡≡ EE

UU00==EE

⭥঻ⓀⲴཆ⢩ᙗ⭥঻ⓀⲴཆ⢩ᙗ⭥঻ⓀⲴཆ⢩ᙗ⭥঻ⓀⲴཆ⢩ᙗ⭥঻ⓀⲴཆ⢩ᙗ⭥঻ⓀⲴཆ⢩ᙗ⭥঻ⓀⲴཆ⢩ᙗ⭥঻ⓀⲴཆ⢩ᙗ

II

UU

II

RRLL
RR00

++

--
EE

UU

++

––

⭥঻Ⓚᱟ⭡⭥࣯ࣘ⭥঻Ⓚᱟ⭡⭥࣯ࣘ⭥঻Ⓚᱟ⭡⭥࣯ࣘ⭥঻Ⓚᱟ⭡⭥࣯ࣘ⭥঻Ⓚᱟ⭡⭥࣯ࣘ⭥঻Ⓚᱟ⭡⭥࣯ࣘ⭥঻Ⓚᱟ⭡⭥࣯ࣘ⭥঻Ⓚᱟ⭡⭥࣯ࣘ EE

䱫޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵઼ RR0 0 Ѣ㚄Ⲵ⭥ⓀⲴ⭥Ѣ㚄Ⲵ⭥ⓀⲴ⭥Ѣ㚄Ⲵ⭥ⓀⲴ⭥Ѣ㚄Ⲵ⭥ⓀⲴ⭥Ѣ㚄Ⲵ⭥ⓀⲴ⭥Ѣ㚄Ⲵ⭥ⓀⲴ⭥Ѣ㚄Ⲵ⭥ⓀⲴ⭥Ѣ㚄Ⲵ⭥ⓀⲴ⭥

䐟⁑ර䐟⁑ර䐟⁑ර䐟⁑රǄǄǄǄ䐟⁑ර䐟⁑ර䐟⁑ර䐟⁑රǄǄǄǄ

   
O

S
R

E
I ====

㤕㤕㤕㤕㤕㤕㤕㤕 RR00<< << RRL L ˈ̍̍̍̍̍̍̍U U ≈≈≈≈≈≈≈≈ E E ˈ̍̍̍̍̍̍̍

ਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻ⓀǄǄǄǄਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥঻ⓀǄǄǄǄ

⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ

OO

⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ

www.plcworld.cn技成培训网 
www.jcpeixun.com



66

⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ˄˄˄˄ᚂ঻Ⓚᚂ঻Ⓚᚂ঻Ⓚᚂ঻Ⓚ˅˅˅˅⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ˄˄˄˄ᚂ঻Ⓚᚂ঻Ⓚᚂ঻Ⓚᚂ঻Ⓚ˅˅˅˅

ֻֻֻֻֻֻֻֻ11 ˖̟̟̟̟̟̟̟

(2)  (2)  䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥঻ᱟаᇊ٬঻ᱟаᇊ٬঻ᱟаᇊ٬঻ᱟаᇊ٬ˈ̍̍̍ᚂㅹҾ⭥࣯ࣘᚂㅹҾ⭥࣯ࣘᚂㅹҾ⭥࣯ࣘᚂㅹҾ⭥࣯ࣘǄǄǄǄ঻ᱟаᇊ٬঻ᱟаᇊ٬঻ᱟаᇊ٬঻ᱟаᇊ٬ˈ̍̍̍ᚂㅹҾ⭥࣯ࣘᚂㅹҾ⭥࣯ࣘᚂㅹҾ⭥࣯ࣘᚂㅹҾ⭥࣯ࣘǄǄǄǄ

ሩⴤ⍱⭥঻ሩⴤ⍱⭥঻ሩⴤ⍱⭥঻ሩⴤ⍱⭥঻ˈ̍̍̍ᴹMMMሩⴤ⍱⭥঻ሩⴤ⍱⭥঻ሩⴤ⍱⭥঻ሩⴤ⍱⭥঻ˈ̍̍̍ᴹMMM UU ≡≡≡≡≡≡≡≡ EEǄǄǄǄǄǄǄǄ

(3)  (3)  ᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊǄǄǄǄᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊᚂ঻ⓀѝⲴ⭥⍱⭡ཆ⭥䐟ߣᇊǄǄǄǄ

⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩果果果果果果果果 䱫RR00޵䱫޵䱫޵䱫޵䱫޵䱫޵䱫޵䱫޵  (1)  (1) = 0= 0

II

EE
++

__
UU

++

__

䇮䇮䇮䇮䇮䇮䇮䇮 EE = 10 V= 10 V ˈ̍̍̍̍̍̍̍᧕к᧕к᧕к᧕к᧕к᧕к᧕к᧕кRRLL ਾਾਾਾˈ̍̍̍ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ǄǄǄǄਾਾਾਾˈ̍̍̍ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ᚂ঻Ⓚሩཆ䗃ࠪ⭥⍱ǄǄǄǄ

RRLL

ᖃᖃᖃᖃᖃᖃᖃᖃ RRLL= 1 = 1 ΩΩΩΩΩΩΩΩ ᰦᰦᰦᰦˈ̍̍̍ᰦᰦᰦᰦˈ̍̍̍ UU = 10 V= 10 V ˈ̍̍̍̍̍̍̍I I = 10A= 10A

ᖃᖃᖃᖃᖃᖃᖃᖃ RRLL = 10 = 10 ΩΩΩΩΩΩΩΩ ᰦᰦᰦᰦˈ̍̍̍ᰦᰦᰦᰦˈ̍̍̍ UU = 10 V= 10 V ˈ̍̍̍̍̍̍̍I I = 1A= 1A

ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯

II

UU

EE

OO

⭥঻ᚂᇊ⭥঻ᚂᇊ⭥঻ᚂᇊ⭥঻ᚂᇊˈ̍̍̍⭥⭥⭥⭥⭥঻ᚂᇊ⭥঻ᚂᇊ⭥঻ᚂᇊ⭥঻ᚂᇊˈ̍̍̍⭥⭥⭥⭥

⍱䲿䍏䖭ਈॆ⍱䲿䍏䖭ਈॆ⍱䲿䍏䖭ਈॆ⍱䲿䍏䖭ਈॆ⍱䲿䍏䖭ਈॆ⍱䲿䍏䖭ਈॆ⍱䲿䍏䖭ਈॆ⍱䲿䍏䖭ਈॆ
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⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ

0

S
R

U
II −−−−====

II

RRLL

UU00==IISSRR00

⭥⍱ⓀⲴཆ⢩ᙗ⭥⍱ⓀⲴཆ⢩ᙗ⭥⍱ⓀⲴཆ⢩ᙗ⭥⍱ⓀⲴཆ⢩ᙗ⭥⍱ⓀⲴཆ⢩ᙗ⭥⍱ⓀⲴཆ⢩ᙗ⭥⍱ⓀⲴཆ⢩ᙗ⭥⍱ⓀⲴཆ⢩ᙗ

II

UU ⨶⨶⨶⨶⨶⨶⨶⨶

ᜣᜣᜣᜣᜣᜣᜣᜣ

⭥⭥⭥⭥⭥⭥⭥⭥

⍱⍱⍱⍱⍱⍱⍱⍱

ⓀⓀⓀⓀⓀⓀⓀⓀ

OO
IISS

⭥⍱Ⓚᱟ⭡⭥⍱⭥⍱Ⓚᱟ⭡⭥⍱⭥⍱Ⓚᱟ⭡⭥⍱⭥⍱Ⓚᱟ⭡⭥⍱⭥⍱Ⓚᱟ⭡⭥⍱⭥⍱Ⓚᱟ⭡⭥⍱⭥⍱Ⓚᱟ⭡⭥⍱⭥⍱Ⓚᱟ⭡⭥⍱ IIS S 

䱫޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵䱫઼޵઼ RR0 0 ᒦ㚄Ⲵ⭥ⓀⲴᒦ㚄Ⲵ⭥ⓀⲴᒦ㚄Ⲵ⭥ⓀⲴᒦ㚄Ⲵ⭥ⓀⲴᒦ㚄Ⲵ⭥ⓀⲴᒦ㚄Ⲵ⭥ⓀⲴᒦ㚄Ⲵ⭥ⓀⲴᒦ㚄Ⲵ⭥ⓀⲴ

⭥䐟⁑ර⭥䐟⁑ර⭥䐟⁑ර⭥䐟⁑රǄǄǄǄ⭥䐟⁑ර⭥䐟⁑ර⭥䐟⁑ර⭥䐟⁑රǄǄǄǄ

⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ⭡кമ⭥䐟ਟᗇ: : 

㤕㤕㤕㤕㤕㤕㤕㤕 RR0 0 = = ∞∞∞∞∞∞∞∞
⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ :  :  II ≡≡≡≡≡≡≡≡ IISS

㤕㤕㤕㤕㤕㤕㤕㤕 RR0 0 >>>>RRL L ˈ̍̍̍̍̍̍̍I I ≈≈≈≈≈≈≈≈ IISS ˈ̍̍̍̍̍̍̍ਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱ⓀǄǄǄǄਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱Ⓚਟ䘁լ䇔Ѫᱟ⨶ᜣ⭥⍱ⓀǄǄǄǄ

⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ

⭥⍱Ⓚ⁑ර⭥⍱Ⓚ⁑ර⭥⍱Ⓚ⁑ර⭥⍱Ⓚ⁑ර⭥⍱Ⓚ⁑ර⭥⍱Ⓚ⁑ර⭥⍱Ⓚ⁑ර⭥⍱Ⓚ⁑ර

RR00 UURR00

UU
IISS

++

ˉ̄̄̄̄̄̄̄
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⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ˄˄˄˄ᚂ⍱Ⓚᚂ⍱Ⓚᚂ⍱Ⓚᚂ⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ˄˄˄˄ᚂ⍱Ⓚᚂ⍱Ⓚᚂ⍱Ⓚᚂ⍱Ⓚ器器器器器器器器

ֻֻֻֻֻֻֻֻ22 ˖̟̟̟̟̟̟̟

(2)  (2)  䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥䗃ࠪ⭥⍱ᱟаᇊ٬⍱ᱟаᇊ٬⍱ᱟаᇊ٬⍱ᱟаᇊ٬ˈ̍̍̍ᚂㅹҾ⭥⍱ᚂㅹҾ⭥⍱ᚂㅹҾ⭥⍱ᚂㅹҾ⭥⍱⍱ᱟаᇊ٬⍱ᱟаᇊ٬⍱ᱟаᇊ٬⍱ᱟаᇊ٬ˈ̍̍̍ᚂㅹҾ⭥⍱ᚂㅹҾ⭥⍱ᚂㅹҾ⭥⍱ᚂㅹҾ⭥⍱ IISS ˗̠̠̠̠̠̠̠

(3)  (3)  ᚂ⍱ⓀєㄟⲴ⭥঻ᚂ⍱ⓀєㄟⲴ⭥঻ᚂ⍱ⓀєㄟⲴ⭥঻ᚂ⍱ⓀєㄟⲴ⭥঻ᚂ⍱ⓀєㄟⲴ⭥঻ᚂ⍱ⓀєㄟⲴ⭥঻ᚂ⍱ⓀєㄟⲴ⭥঻ᚂ⍱ⓀєㄟⲴ⭥঻ U U ⭡ཆ⭥䐟ߣᇊ⭡ཆ⭥䐟ߣᇊ⭡ཆ⭥䐟ߣᇊ⭡ཆ⭥䐟ߣᇊǄǄǄǄ⭡ཆ⭥䐟ߣᇊ⭡ཆ⭥䐟ߣᇊ⭡ཆ⭥䐟ߣᇊ⭡ཆ⭥䐟ߣᇊǄǄǄǄ

⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩果果果果果果果果 䱫RR00޵䱫޵䱫޵䱫޵䱫޵䱫޵䱫޵䱫޵  (1)  (1) = = ∞∞∞∞∞∞∞∞ ˗̠̠̠̠̠̠̠

䇮䇮䇮䇮 IS = 10 Aˈ̍̍̍᧕к᧕к᧕к᧕кRL ਾਾਾਾˈ̍̍̍ᚂ⍱Ⓚሩཆ䗃ࠪ⭥⍱ᚂ⍱Ⓚሩཆ䗃ࠪ⭥⍱ᚂ⍱Ⓚሩཆ䗃ࠪ⭥⍱ᚂ⍱Ⓚሩཆ䗃ࠪ⭥⍱ǄǄǄǄ

RL

ᖃᖃᖃᖃᖃᖃᖃᖃ RRLL= 1 = 1 ΩΩΩΩΩΩΩΩ ᰦᰦᰦᰦˈ̍̍̍ᰦᰦᰦᰦˈ̍̍̍ I I = 10A = 10A ˈ̍̍̍̍̍̍̍UU = 10 V= 10 V

ᖃᖃᖃᖃᖃᖃᖃᖃ RRLL = 10 = 10 ΩΩΩΩΩΩΩΩ ᰦᰦᰦᰦˈ̍̍̍ᰦᰦᰦᰦˈ̍̍̍ I I = 10A = 10A ˈ̍̍̍̍̍̍̍U U = 100V= 100V

ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯ཆ⢩ᙗᴢ㓯

U

I

IS

O

I

IS
U

+

_

⭥⍱ᚂᇊ⭥⍱ᚂᇊ⭥⍱ᚂᇊ⭥⍱ᚂᇊˈ̍̍̍⭥঻䲿䍏䖭ਈॆ⭥঻䲿䍏䖭ਈॆ⭥঻䲿䍏䖭ਈॆ⭥঻䲿䍏䖭ਈॆǄǄǄǄ⭥⍱ᚂᇊ⭥⍱ᚂᇊ⭥⍱ᚂᇊ⭥⍱ᚂᇊˈ̍̍̍⭥঻䲿䍏䖭ਈॆ⭥঻䲿䍏䖭ਈॆ⭥঻䲿䍏䖭ਈॆ⭥঻䲿䍏䖭ਈॆǄǄǄǄ
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⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ਈᦒ

UU = = EE ˉ̄̄̄̄̄̄̄ IRIR00
II = = IISS –– UU//RR00

II

RRLLRR00

++

––
EE

UU

++

––

⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ

ㅹ᭸ਈᦒᶑԦㅹ᭸ਈᦒᶑԦㅹ᭸ਈᦒᶑԦㅹ᭸ਈᦒᶑԦㅹ᭸ਈᦒᶑԦㅹ᭸ਈᦒᶑԦㅹ᭸ਈᦒᶑԦㅹ᭸ਈᦒᶑԦ::
EE = = IISSRR00

0

S
R

E
I ====

RRLLRR00 UURR00

UU

IISS

II

++

––

⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ⭥⍱Ⓚ

⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄⭥⍱Ⓚ޵䱫о⭥࣯ࣘѢ㚄

⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄⭥঻Ⓚ޵䱫о⭥◰⍱ᒦ㚄
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ֻֻֻֻ˖̟̟̟⭥঻Ⓚо⭥⍱ⓀⲴ⭥঻Ⓚо⭥⍱ⓀⲴ⭥঻Ⓚо⭥⍱ⓀⲴ⭥঻Ⓚо⭥⍱ⓀⲴㅹ᭸ӂᦒѮֻㅹ᭸ӂᦒѮֻㅹ᭸ӂᦒѮֻㅹ᭸ӂᦒѮֻ

I

2ΩΩΩΩ
+

-
10V

b

a

Uab

5A

a

b

I'

10V / 2ΩΩΩΩ = 5A

2ΩΩΩΩ

5A ×××× 2ΩΩΩΩ = 10V

E  = ISRSϣϣϣϣ
IS = U / RS
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8ˉ̄̄̄6 ≲≲≲≲A⛩⭥ս⛩⭥ս⛩⭥ս⛩⭥ս

䀓䀓䀓䀓˖̟̟̟

10V

4A 2ΩΩΩΩ

2ΩΩΩΩ
A

2ΩΩΩΩ
10V 2ΩΩΩΩ

A

+

_

8V

⭥Ⓚㅹ᭸ਈᦒ⭥Ⓚㅹ᭸ਈᦒ⭥Ⓚㅹ᭸ਈᦒ⭥Ⓚㅹ᭸ਈᦒ

䱫ᒦ㚄᭩Ѣ䘎ˈ̍̍̍བྷሿнਈབྷሿнਈབྷሿнਈབྷሿнਈ޵䱫ᒦ㚄᭩Ѣ䘎޵䱫ᒦ㚄᭩Ѣ䘎޵䱫ᒦ㚄᭩Ѣ䘎޵

US=IS××××RS

⌘᜿⭥ⓀਈᦒⲴᯩੁ⌘᜿⭥ⓀਈᦒⲴᯩੁ⌘᜿⭥ⓀਈᦒⲴᯩੁ⌘᜿⭥ⓀਈᦒⲴᯩੁ!

10 ( 8)
4.5

2 2
I A

− −= =
+
2 ( 8) 1AV I V= × + − =
10 2 1AV I V= − × =ᡆᡆᡆᡆ

⭥սণѪሩൠ⭥঻⭥սণѪሩൠ⭥঻⭥սণѪሩൠ⭥঻⭥սণѪሩൠ⭥঻
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+

-
4V 4A 2ΩΩΩΩ

I

⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമˈ̍̍̍᭟䐟⭥⍱᭟䐟⭥⍱᭟䐟⭥⍱᭟䐟⭥⍱I=( )

˄˄˄˄A˅˅˅˅-2A

˄˄˄˄B˅˅˅˅0A

˄˄˄˄C˅˅˅˅4A

˄˄˄˄D˅˅˅˅6A

2A

D

⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ˖̟̟̟⭥঻ᚂᇊ⭥঻ᚂᇊ⭥঻ᚂᇊ⭥঻ᚂᇊˈ̍̍̍⭥⍱ԫ᜿⭥⍱ԫ᜿⭥⍱ԫ᜿⭥⍱ԫ᜿˄˄˄˄ཆ⭥䐟ߣᇊཆ⭥䐟ߣᇊཆ⭥䐟ߣᇊཆ⭥䐟ߣᇊ˅˅˅˅

⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ˖̟̟̟⭥⍱ᚂᇊ⭥⍱ᚂᇊ⭥⍱ᚂᇊ⭥⍱ᚂᇊˈ̍̍̍⭥঻ԫ᜿⭥঻ԫ᜿⭥঻ԫ᜿⭥঻ԫ᜿˄˄˄˄ཆ⭥䐟ߣᇊཆ⭥䐟ߣᇊཆ⭥䐟ߣᇊཆ⭥䐟ߣᇊ˅˅˅˅

⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱Ⓚᒦ㚄⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱Ⓚᒦ㚄⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱Ⓚᒦ㚄⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱Ⓚᒦ㚄˙̇̇̇⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ

⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱ⓀѢ㚄⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱ⓀѢ㚄⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱ⓀѢ㚄⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱ⓀѢ㚄˙̇̇̇⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ
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+

-
4V 4A 2ΩΩΩΩ

I

⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമˈ̍̍̍᭟䐟⭥⍱᭟䐟⭥⍱᭟䐟⭥⍱᭟䐟⭥⍱I=6A

2A࣏⦷䇘䇪࣏⦷䇘䇪࣏⦷䇘䇪࣏⦷䇘䇪˖̟̟̟

⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ˖̟̟̟

PU=-IUS=-24W

⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ˖̟̟̟

PI=+ISUS=+16W

⭥䱫⭥䱫⭥䱫⭥䱫˖̟̟̟

PR=+IRUS=+8W

www.plcworld.cn技成培训网 
www.jcpeixun.com



74

+

-
4V 4A 2ΩΩΩΩ

I

⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമˈ̍̍̍᭟䐟⭥⍱᭟䐟⭥⍱᭟䐟⭥⍱᭟䐟⭥⍱I=-2A

2A࣏⦷䇘䇪࣏⦷䇘䇪࣏⦷䇘䇪࣏⦷䇘䇪˖̟̟̟

⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ⨶ᜣ⭥঻Ⓚ˖̟̟̟

PU=-IUS=+8W

⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ˖̟̟̟

PI=-ISUS=-16W

⭥䱫⭥䱫⭥䱫⭥䱫˖̟̟̟

PR=+IRUS=+8W
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2 മ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝ˖̟̟̟

(A) IS઼઼઼઼R1ᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රˈ̍̍̍ US઼઼઼઼R2ᖒᡀањ⭥ᖒᡀањ⭥ᖒᡀањ⭥ᖒᡀањ⭥

঻Ⓚ⁑ර঻Ⓚ⁑ර঻Ⓚ⁑ර঻Ⓚ⁑ර

(B) ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱ⓀISⲴㄟ⭥঻ѪⲴㄟ⭥঻ѪⲴㄟ⭥঻ѪⲴㄟ⭥঻Ѫ0

(C) ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱ⓀISⲴㄟ⭥঻⭡Ⲵㄟ⭥঻⭡Ⲵㄟ⭥঻⭡Ⲵㄟ⭥঻⭡US઼઼઼઼U1ߣ਼ޡᇊߣ਼ޡᇊߣ਼ޡᇊߣ਼ޡᇊ

(D) ⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱оISᰐޣᰐޣᰐޣᰐޣ

+

_
USIS

+ _
U1

R1

R2

06㘳仈㘳仈㘳仈㘳仈
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2 മ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝ˖̟̟̟

(A) IS઼઼઼઼R1ᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රˈ̍̍̍ US઼઼઼઼R2ᖒᡀањᖒᡀањᖒᡀањᖒᡀањ

⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර

+

_
USIS

+ _
U1

R1

R2

IS R +

_
US

R

����
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R2

R3
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B
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-

A

B

'

SU

R0

1 0 1 2 3= = // +
'

S S SU U + I R R R R R

1 0 1 2 3= = // +
'

S S SU U - I R R R R R

1 0 1 3= = +
'

S S SU U - I R R R R

1 0 1 3= = +
'

S S SU U + I R R R R

UO

����A˅˅˅˅

B˅˅˅˅

C˅˅˅˅

D˅˅˅˅ ����

����

����

C

UR1

UR1=- ISR1

Uo= UR1 +US

07㘳仈㘳仈㘳仈㘳仈

www.plcworld.cn技成培训网 
www.jcpeixun.com



96

3ΩΩΩΩ

6ΩΩΩΩ
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3ΩΩΩΩ

6ΩΩΩΩ3A

I

3ΩΩΩΩ
3ΩΩΩΩ

USঅ⤜֌⭘অ⤜֌⭘অ⤜֌⭘অ⤜֌⭘

′ ×6//3 3
3 = -

(3 + 3)
-

+ 6//3 4
SI = A

ISঅ⤜֌⭘অ⤜֌⭘অ⤜֌⭘অ⤜֌⭘

′′ ×3 15
10 =

3 + (3 + 6//3) 4
I = A

′ ′′ 3I = I + I = A
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+

-
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I
+
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a b

0
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9
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= (0 ) = (0 )

(0 ) (0 )

L L

C C

i i

u = = u

�ྲྲྲྲuC(0-)=0ˈ̍̍̍ᦒ䐟ᰦ⭥ᇩᖃ֌⸝䐟ᦒ䐟ᰦ⭥ᇩᖃ֌⸝䐟ᦒ䐟ᰦ⭥ᇩᖃ֌⸝䐟ᦒ䐟ᰦ⭥ᇩᖃ֌⸝䐟

�ྲྲྲྲiL(0-)=0ˈ̍̍̍ᦒ䐟ᰦ⭥ᝏᖃ֌ᔰ䐟ᦒ䐟ᰦ⭥ᝏᖃ֌ᔰ䐟ᦒ䐟ᰦ⭥ᝏᖃ֌ᔰ䐟ᦒ䐟ᰦ⭥ᝏᖃ֌ᔰ䐟

�ྲྲྲྲuC(0-)= uC(0)˖̟̟̟

ᦒ䐟ᰦ⭥ᇩᖃ֌⭥঻Ⓚᦒ䐟ᰦ⭥ᇩᖃ֌⭥঻Ⓚᦒ䐟ᰦ⭥ᇩᖃ֌⭥঻Ⓚᦒ䐟ᰦ⭥ᇩᖃ֌⭥঻Ⓚˈ̍̍̍ަ⭥࣯ࣘѪަ⭥࣯ࣘѪަ⭥࣯ࣘѪަ⭥࣯ࣘѪuC(0)

�ྲྲྲྲiL(0-)= iL(0)ˈ̍̍̍

ᦒ䐟ᰦ⭥ᝏᖃ֌⭥⍱Ⓚᦒ䐟ᰦ⭥ᝏᖃ֌⭥⍱Ⓚᦒ䐟ᰦ⭥ᝏᖃ֌⭥⍱Ⓚᦒ䐟ᰦ⭥ᝏᖃ֌⭥⍱Ⓚˈ̍̍̍⭥⍱Ѫ⭥⍱Ѫ⭥⍱Ѫ⭥⍱ѪiL(0)

ᦒ䐟ᇊࡉᦒ䐟ᇊࡉᦒ䐟ᇊࡉᦒ䐟ᇊࡉᦒ䐟ᇊࡉᦒ䐟ᇊࡉᦒ䐟ᇊࡉᦒ䐟ᇊࡉ

ᦒ䐟ᇊࡉӵ⭘Ҿᦒ䐟ⷜ䰤ᶕ⺞ᇊᲲᘱ䗷〻ѝᦒ䐟ᇊࡉӵ⭘Ҿᦒ䐟ⷜ䰤ᶕ⺞ᇊᲲᘱ䗷〻ѝᦒ䐟ᇊࡉӵ⭘Ҿᦒ䐟ⷜ䰤ᶕ⺞ᇊᲲᘱ䗷〻ѝᦒ䐟ᇊࡉӵ⭘Ҿᦒ䐟ⷜ䰤ᶕ⺞ᇊᲲᘱ䗷〻ѝ

uCǃǃǃǃ iLࡍ࿻ࡍ٬࿻ࡍ٬࿻ࡍ٬࿻٬ǄǄǄǄ
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5 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍ᦒ䐟ࡽᦒ䐟ࡽᦒ䐟ࡽᦒ䐟ࡽUC(0-)=0.2Ui ˈ̍̍̍ UR(0-)=0ˈ̍̍̍⭥⭥⭥⭥

䐟ᦒ䐟ਾⲴ䐟ᦒ䐟ਾⲴ䐟ᦒ䐟ਾⲴ䐟ᦒ䐟ਾⲴ UC(0+)઼઼઼઼UR(0+)࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ˖̟̟̟

uC

+

_

t=0
Ui

+
_

+ _
uR(A) UC(0+)=0.2Uiˈ̍̍̍UR(0+)=0

(B) UC(0+)=0.2Uiˈ̍̍̍UR(0+)= 0.2Ui

(C) UC(0+)=0.2Uiˈ̍̍̍UR(0+)= 0.8Ui

(D) UC(0+)=0.2Uiˈ̍̍̍UR(0+)=Ui

UR(0+)= Uiˉ̄̄̄uC(0+) 
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≲⭥䐟Ⲵй㾱㍐≲⭥䐟Ⲵй㾱㍐≲⭥䐟Ⲵй㾱㍐≲⭥䐟Ⲵй㾱㍐˖̟̟̟uC(0)ǃǃǃǃuC(ĞĞĞĞ)ǃǃǃǃττττ

⭡й㾱㍐ޜᔿ⭡й㾱㍐ޜᔿ⭡й㾱㍐ޜᔿ⭡й㾱㍐ޜᔿ˖̟̟̟

/( ) ( ) [ (0 ) ( )] tf t f f f e τ+ −= ∞ + − ∞

uC哪0哪0哪0哪0
增增增增
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䀓䀓䀓䀓˖̟̟̟ 1
2

L
ms

R
τ = =

+

_

ui

L

iL
+

_

uo

R1

R2

(A) uo(1+)= uo(1-)

(B) uo(1+)=0.5V

(C) uo(1+)=0V

(D) uo(1+)= iR(1-)R2

t/ms

ui

1

1V

(B) t=1msᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊˈ̍̍̍uoĮĮĮĮ0.5V

(D) iR(1+)= iL(1+)= iL(1-)
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ᔰޣ䰝ਸᔰޣ䰝ਸᔰޣ䰝ਸᔰޣ䰝ਸˈ̍̍̍ффффiC(0)ㅹҾⲭ⛭⚟Ⲵ仍ᇊ⭥⍱ㅹҾⲭ⛭⚟Ⲵ仍ᇊ⭥⍱ㅹҾⲭ⛭⚟Ⲵ仍ᇊ⭥⍱ㅹҾⲭ⛭⚟Ⲵ仍ᇊ⭥⍱ǄǄǄǄᖃᔰޣᖃᔰޣᖃᔰޣᖃᔰޣS

䰝ਸਾⲭ⛭⚟ⲴӞ᳇ᛵߥᱟ䰝ਸਾⲭ⛭⚟ⲴӞ᳇ᛵߥᱟ䰝ਸਾⲭ⛭⚟ⲴӞ᳇ᛵߥᱟ䰝ਸਾⲭ⛭⚟ⲴӞ᳇ᛵߥᱟ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅⭡Ӟਈ᳇⭡Ӟਈ᳇⭡Ӟਈ᳇⭡Ӟਈ᳇

˄˄˄˄B˅˅˅˅⭡᳇ਈӞ⭡᳇ਈӞ⭡᳇ਈӞ⭡᳇ਈӞ

˄˄˄˄C˅˅˅˅аⴤӞаⴤӞаⴤӞаⴤӞ

˄˄˄˄D˅˅˅˅аⴤ᳇аⴤ᳇аⴤ᳇аⴤ᳇

A

����

∞(0) = 0 ( )
C C

u u = E

τ = RC

( ) (1 )
-t/τ

Cu t = E - e

+
(0) 0 (0 ) /

( ) 0

Cu = i = E R

i =∞∞∞∞
/( ) -tE

i t = e
R

ττττ
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+

-
5V

10μμμμ

LS
t=0

i

100ΩΩΩΩ

100ΩΩΩΩ

25ΩΩΩΩ

⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമˈ̍̍̍ᔰޣᔰޣᔰޣᔰޣSਸ൘ս㖞ਸ൘ս㖞ਸ൘ս㖞ਸ൘ս㖞1ᐢѵᐢѵᐢѵᐢѵˈ̍̍̍t=0ᰦਸੁս㖞ᰦਸੁս㖞ᰦਸੁս㖞ᰦਸੁս㖞2ˈ̍̍̍ᦒᦒᦒᦒ

䐟ਾ䐟ਾ䐟ਾ䐟ਾˈ̍̍̍⭥⍱⭥⍱⭥⍱⭥⍱i䲿ᰦ䰤Ⲵਈॆ㿴ᖻᱟ䲿ᰦ䰤Ⲵਈॆ㿴ᖻᱟ䲿ᰦ䰤Ⲵਈॆ㿴ᖻᱟ䲿ᰦ䰤Ⲵਈॆ㿴ᖻᱟ˄˄˄˄ ˅˅˅˅

-20.08 te A

× 3
-1.3 105 - 4 te A

× 3
-5 105 - 0.04 te A

× 3
-2 100.04 te A

˄˄˄˄A˅˅˅˅

˄˄˄˄B˅˅˅˅

˄˄˄˄C˅˅˅˅

˄˄˄˄D˅˅˅˅

ᦒ䐟ਾᱟ䴦◰૽ᓄᦒ䐟ਾᱟ䴦◰૽ᓄᦒ䐟ਾᱟ䴦◰૽ᓄᦒ䐟ਾᱟ䴦◰૽ᓄˈ̍̍̍⭥ᇩ᭮⭥⭥ᇩ᭮⭥⭥ᇩ᭮⭥⭥ᇩ᭮⭥ˈ̍̍̍tėĞėĞėĞėĞਾ⭥⍱ਾ⭥⍱ਾ⭥⍱ਾ⭥⍱ iѪѪѪѪ0

����
����

uC(0-)=4Vˈ̍̍̍i(0+)=0.04Aˈ̍̍̍ττττ模模模模哪哪哪哪100//100)××××10××××10-6

����

����

D
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( ) , ( ) (1 )
t t

RC RC
C C

E
i t e u t E e

R

− −
= = −

( ) , ( ) (1 )
t t

RC RC
C C

E
i t e u t E e

R

− −
= − = −

( ) , ( )
t t

RC RC
C C

E
i t e u t Ee

R

− −
= =

( ) , ( )
t t

RC RC
C C

E
i t e u t Ee

R

− −
= − =

RC⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ3ᡰ⽪ᡰ⽪ᡰ⽪ᡰ⽪ˈ̍̍̍ᔰޣᔰޣᔰޣᔰޣS䰝ਸҾ䰝ਸҾ䰝ਸҾ䰝ਸҾ“1”ˈ̍̍̍⭥䐟ᐢ䗮ࡠっᘱ⭥䐟ᐢ䗮ࡠっᘱ⭥䐟ᐢ䗮ࡠっᘱ⭥䐟ᐢ䗮ࡠっᘱǄǄǄǄ

t=0ᰦᰦᰦᰦˈ̍̍̍ᔰޣᔰޣᔰޣᔰޣS࠷ᦒ࠷ࡠᦒ࠷ࡠᦒ࠷ࡠᦒ2“ࡠ”ˈ̍̍̍⭥䐟ਁ⭏䗷⑑䗷〻⭥䐟ਁ⭏䗷⑑䗷〻⭥䐟ਁ⭏䗷⑑䗷〻⭥䐟ਁ⭏䗷⑑䗷〻ˈ̍̍̍ަަަަi
C
ˈ̍̍̍u

C
٬٬٬٬

ѪѪѪѪ˄˄˄˄ D ˅˅˅˅

Aˊ́́́

Bˊ́́́

Cˊ́́́

Dˊ́́́

1

E -

i
C

t=0

S

R

+ u
C

2

-

+
iC

⭥ᇩ᭮⭥⭥ᇩ᭮⭥⭥ᇩ᭮⭥⭥ᇩ᭮⭥
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RLᲲᘱ⭥䐟ྲമᲲᘱ⭥䐟ྲമᲲᘱ⭥䐟ྲമᲲᘱ⭥䐟ྲമˈ̍̍̍ᰦᑨᮠᰦᑨᮠᰦᑨᮠᰦᑨᮠττττⲴ䇑㇇ᔿѪⲴ䇑㇇ᔿѪⲴ䇑㇇ᔿѪⲴ䇑㇇ᔿѪ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅

˄˄˄˄B˅˅˅˅

˄˄˄˄C˅˅˅˅

˄˄˄˄D˅˅˅˅

C

R

S

t=0

L

RL

R

L

L

R

1

RL

����

⭥ᝏབྷۘᆈⲴ㜭䟿བྷ⭥ᝏབྷۘᆈⲴ㜭䟿བྷ⭥ᝏབྷۘᆈⲴ㜭䟿བྷ⭥ᝏབྷۘᆈⲴ㜭䟿བྷ˄˄˄˄Li2/2˅˅˅˅

аᇊ⭥⍱лаᇊ⭥⍱лаᇊ⭥⍱лаᇊ⭥⍱лˈ̍̍̍⭥䱫⭥䱫⭥䱫⭥䱫

ሿሿሿሿˈ̍̍̍⎸㙇Ⲵ㜭䟿ሿ⎸㙇Ⲵ㜭䟿ሿ⎸㙇Ⲵ㜭䟿ሿ⎸㙇Ⲵ㜭䟿ሿ

⭥ᇩབྷۘᆈⲴ㜭䟿བྷ⭥ᇩབྷۘᆈⲴ㜭䟿བྷ⭥ᇩབྷۘᆈⲴ㜭䟿བྷ⭥ᇩབྷۘᆈⲴ㜭䟿བྷ˄˄˄˄Cu2/2˅˅˅˅

਼ṧ⭥঻л਼ṧ⭥঻л਼ṧ⭥঻л਼ṧ⭥঻лˈ̍̍̍⭥䱫བྷ⭥䱫བྷ⭥䱫བྷ⭥䱫བྷˈ̍̍̍

⭥⍱ሿ⭥⍱ሿ⭥⍱ሿ⭥⍱ሿˈ̍̍̍᭮ݵ⭥ធ᭮ݵ⭥ធ᭮ݵ⭥ធ᭮ݵ⭥ធ

ττττ=RC
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⭥䐟৏༴Ҿ⭥䐟৏༴Ҿ⭥䐟৏༴Ҿ⭥䐟৏༴Ҿっᘱっᘱっᘱっᘱˈ̍̍̍ᦒ䐟ਾⷜ䰤ᦒ䐟ਾⷜ䰤ᦒ䐟ਾⷜ䰤ᦒ䐟ਾⷜ䰤ˈ̍̍̍⭥ᇩ⭥঻⭥ᇩ⭥঻⭥ᇩ⭥঻⭥ᇩ⭥঻uC઼⭥ᝏ⭥઼⭥ᝏ⭥઼⭥ᝏ⭥઼⭥ᝏ⭥

⍱⍱⍱⍱iL࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅6Vˈ̍̍̍1A

˄˄˄˄B˅˅˅˅12Vˈ̍̍̍2A

˄˄˄˄C˅˅˅˅20Vˈ̍̍̍10A

˄˄˄˄D˅˅˅˅16Vˈ̍̍̍8A

����

2ΩΩΩΩ

S

t=0

1H

4ΩΩΩΩ

0.5μμμμ

+

-

20V

+

-
uC

iL

C
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8ˉ̄̄̄19   ᔰޣᔰޣᔰޣᔰޣS䰝ਸࡽ䰝ਸࡽ䰝ਸࡽ䰝ਸࡽˈ̍̍̍L઼઼઼઼C൷൷൷൷ᵚۘ㜭ᵚۘ㜭ᵚۘ㜭ᵚۘ㜭ˈ̍̍̍≲≲≲≲S䰝ਸਾ䰝ਸਾ䰝ਸਾ䰝ਸਾ

ⷜ䰤ⷜ䰤ⷜ䰤ⷜ䰤uL(0+)

䀓䀓䀓䀓˖̟̟̟

(0 ) (0 ) 0L Li i+ −= =

(0 ) 6Lu V+ =

uL

uC

3kΩΩΩΩ
ˇ̌̌̌ ˉ̄̄̄

ˇ̌̌̌

ˉ̄̄̄

6V 3kΩΩΩΩ
ˇ̌̌̌

ˉ̄̄̄

uL

uC

3kΩΩΩΩ
ˇ̌̌̌ ˉ̄̄̄

ˇ̌̌̌

ˉ̄̄̄

6V 3kΩΩΩΩ
ˇ̌̌̌

ˉ̄̄̄

iL

ᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫ0

ᦒ䐟ᰦ⭥ᝏ⭥⍱нਈᦒ䐟ᰦ⭥ᝏ⭥⍱нਈᦒ䐟ᰦ⭥ᝏ⭥⍱нਈᦒ䐟ᰦ⭥ᝏ⭥⍱нਈ

⭥ᝏ㿶Ѫᔰ䐟⭥ᝏ㿶Ѫᔰ䐟⭥ᝏ㿶Ѫᔰ䐟⭥ᝏ㿶Ѫᔰ䐟

(0 ) 0Li
− =

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄аааа˅˅˅˅104

ᔰޣ䰝ਸࡽ⭥ᇩ⭥঻Ѫᔰޣ䰝ਸࡽ⭥ᇩ⭥঻Ѫᔰޣ䰝ਸࡽ⭥ᇩ⭥঻Ѫᔰޣ䰝ਸࡽ⭥ᇩ⭥঻Ѫ0

(0 ) 0Cu − =
ᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈ

(0 ) (0 ) 0C Cu u+ −= =
⭥ᇩ㿶Ѫ⸝䐟⭥ᇩ㿶Ѫ⸝䐟⭥ᇩ㿶Ѫ⸝䐟⭥ᇩ㿶Ѫ⸝䐟
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8ˉ̄̄̄20   ᔰޣᔰޣᔰޣᔰޣS䰝ਸࡽ⭥䐟ᐢっᇊ䰝ਸࡽ⭥䐟ᐢっᇊ䰝ਸࡽ⭥䐟ᐢっᇊ䰝ਸࡽ⭥䐟ᐢっᇊˈ̍̍̍t=0ᰦᰦᰦᰦS䰝ਸ䰝ਸ䰝ਸ䰝ਸˈ̍̍̍≲≲≲≲

⭥䐟Ⲵᰦᑨᮠ⭥䐟Ⲵᰦᑨᮠ⭥䐟Ⲵᰦᑨᮠ⭥䐟Ⲵᰦᑨᮠ

䀓䀓䀓䀓˖̟̟̟

3

L L

R R
τ = =

ԕԕԕԕLєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟ

㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫

3R R=

ˇ̌̌̌

ˉ̄̄̄

U

S

R1
R2

R3

L

ˇ̌̌̌

ˉ̄̄̄

U

S

R1
R2

R3

L
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ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1=10ΩΩΩΩˈ̍̍̍ R2=20ΩΩΩΩˈ̍̍̍ uC(0-)=0ˈ̍̍̍≲⭥䐟ᔰޣ≲⭥䐟ᔰޣ≲⭥䐟ᔰޣ≲⭥䐟ᔰޣS

䰝ਸਾⲴ䰝ਸਾⲴ䰝ਸਾⲴ䰝ਸਾⲴuC(t)

䀓䀓䀓䀓˖̟̟̟

(0 ) (0 ) 0C Cu u+ −= =

1

1 2

( ) 6 2C

R
u V

R R
∞ = × =

+

ᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽ

ᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈ

tėėėėĞĞĞĞ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ0ˈ̍̍̍⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟

(0 ) 0Cu − =

uC

S

ˇ̌̌̌

ˉ̄̄̄

6V

R1

ˇ̌̌̌ ˉ̄̄̄

R2
t=0

uC

S

ˇ̌̌̌

ˉ̄̄̄

6V

R1

ˇ̌̌̌ ˉ̄̄̄

R2

1 2( // )R R Cτ =

( ) ( ) [ (0 ) ( )] 2(1 )
t t

C C C Cu t u u u e eτ τ
− −+= ∞ + − ∞ = −
ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄ҼҼҼҼ˅˅˅˅104
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uC

S

ˇ̌̌̌

ˉ̄̄̄

6V

R1

ˇ̌̌̌ ˉ̄̄̄

R2
t=0t

uC

6V

t

uC

2V

t

2V

uC

t

uC

6V

2V

っᘱ٬Ѫっᘱ٬Ѫっᘱ٬Ѫっᘱ٬Ѫ

1

1 2

6
× 2

+
R = V

R R

⭥ᇩݵ⭥ᓄ⭥ᇩݵ⭥ᓄ⭥ᇩݵ⭥ᓄ⭥ᇩݵ⭥ᓄ

ѪᤷᮠкॷѪᤷᮠкॷѪᤷᮠкॷѪᤷᮠкॷ

ᴢ㓯ᴢ㓯ᴢ㓯ᴢ㓯

⭥ᇩ٬ࡍѪ⭥ᇩ٬ࡍѪ⭥ᇩ٬ࡍѪ⭥ᇩ٬ࡍѪ0

����

����

����
����
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+

-

S

R

Ui
ou

0t =

c

+

-

R

t

uo

1V

t

uo

1V

t

uo

0.5V

t

uo

0.5V

8-21 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍R=1kΩΩΩΩˈ̍̍̍C=1μμμμFˈ̍̍̍Ui˙̇̇̇1Vˈ̍̍̍ྲᔰྲᔰྲᔰྲᔰ

̟̟̟˖㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟࡉ㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟࡉ㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟࡉ㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟࡉ̍̍̍ˈ䰝ਸ࡫䰝ਸᰦ࡫䰝ਸᰦ࡫䰝ਸᰦ࡫൘t=0ᰦޣ൘ޣ൘ޣ൘ޣ

a b

c

d

07㘳仈㘳仈㘳仈㘳仈

uc(0)=0ˈ̍̍̍⭥ᇩ⸝䐟⭥ᇩ⸝䐟⭥ᇩ⸝䐟⭥ᇩ⸝䐟

uc(ĞĞĞĞ)ˈ̍̍̍⭥ᇩᔰ䐟⭥ᇩᔰ䐟⭥ᇩᔰ䐟⭥ᇩᔰ䐟ˈ̍̍̍uo=ui/2

����

����
2

iU

����

����
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8ˉ̄̄̄22  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R3=4kΩΩΩΩˈ̍̍̍ R2=2kΩΩΩΩˈ̍̍̍ C=2μμμμFˈ̍̍̍

U=20Vˈ̍̍̍≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱iC(t)

䀓䀓䀓䀓˖̟̟̟

(0 ) (0 ) 20C Cu u U V+ −= = =

2

1 2

20
( )

3C

R
u U V

R R
∞ = =

+

ᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽ

ᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈ

tėėėėĞĞĞĞ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ0ˈ̍̍̍⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟

(0 )Cu U− =

3
3 1 2

16
( // ) 2 10 ( )

3
R R R C Sτ −= + = × ×

20 40
( ) ( ) [ (0 ) ( )]

3 3

t t

C C C Cu t u u u e eτ τ
− −+= ∞ + − ∞ = +

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

S

t=0
R1

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

R1
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8ˉ̄̄̄22  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R3=4kΩΩΩΩˈ̍̍̍ R2=2kΩΩΩΩˈ̍̍̍ C=2μμμμFˈ̍̍̍

U=20Vˈ̍̍̍≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱iC(t)

20 40
( )

3 3

t

Cu t e τ
−

= +

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

R1

iC

6 340 3
( ) 2 10 ( 10 )

3 32

2.5

t

C
C

t

du
i t C e

dt

e mA

τ

τ

−−

−

= = × × − × ×

= −

316
2 10 ( )

3
Sτ −= × ×

31 3
10

32τ
= ×
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uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

R1

8ˉ̄̄̄22  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R3=4kΩΩΩΩˈ̍̍̍ R2=2kΩΩΩΩˈ̍̍̍ C=2μμμμFˈ̍̍̍

U=20Vˈ̍̍̍≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱iC(t)

䀓䀓䀓䀓˖̟̟̟ (0 ) (0 ) 20C Cu u U V+ −= = =

3

(0 ) 10
(0 )

4
a C

C

V u
i mA

R

+
+ −= = −

ᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚ

( ) ( ) [ (0 ) ( )] 2.5
t t

C C C Ci t i i i e e mAτ τ
− −+= ∞ + − ∞ = −

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

S

t=0
R1

+

-
20V

iC

a

20 20

4 4(0 ) 10
1 1 1

4 4 2

aV V+
+

= =
+ +

( ) 0Ci ∞ =
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t=0

2F

+

-

u+

-
uC 1/4略略略略 1/4ΩΩΩΩ

i

മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍ᔰޣ൘ᔰޣ൘ᔰޣ൘ᔰޣ൘t=0ᰦ䰝ᰦ䰝ᰦ䰝ᰦ䰝

ਸਸਸਸˈ̍̍̍ᐢ⸕䰝ਸࡽ⭥ᇩ⭥঻ᐢ⸕䰝ਸࡽ⭥ᇩ⭥঻ᐢ⸕䰝ਸࡽ⭥ᇩ⭥঻ᐢ⸕䰝ਸࡽ⭥ᇩ⭥঻ˈ̍̍̍

UC=2Vˈ̍̍̍ࡉ൘ࡉ൘ࡉ൘ࡉ൘t=0ᰦ⭥঻ᰦ⭥঻ᰦ⭥঻ᰦ⭥঻u৺ަ৺ަ৺ަ৺ަ

ሬᮠሬᮠሬᮠሬᮠdu/dt࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ˄˄˄˄ B ˅˅˅˅

A.2 Vˈ̍̍̍0

B. 2 Vˈ̍̍̍-4V/S

C.0ˈ̍̍̍1/4V/S

D.0ˈ̍̍̍-1/2V/S

���� ����

⭥ᇩ⭥঻н㜭䐣ਈ⭥ᇩ⭥঻н㜭䐣ਈ⭥ᇩ⭥঻н㜭䐣ਈ⭥ᇩ⭥঻н㜭䐣ਈ

+

⭥ᝏ⭥⍱н㜭䐣ਈ⭥ᝏ⭥⍱н㜭䐣ਈ⭥ᝏ⭥⍱н㜭䐣ਈ⭥ᝏ⭥⍱н㜭䐣ਈˈ̍̍̍iL(0+)=0

iR

+
+ (0 )

(0 ) 8C
R

u
i = = A

R

= −

+ +
(0 ) (0 )

= -C 2 = 8

R

CCd

i = -i

du

t dt

u

d
A
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ₓᑖϔ≱⩥䌟ₓᑖϔ≱⩥䌟ₓᑖϔ≱⩥䌟ₓᑖϔ≱⩥䌟ₓᑖϔ≱⩥䌟ₓᑖϔ≱⩥䌟ₓᑖϔ≱⩥䌟ₓᑖϔ≱⩥䌟
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4 മѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമമѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമമѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമമѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമˈ̍̍̍⭡മਟ⭡മਟ⭡മਟ⭡മਟ

⸕⸕⸕⸕ˈ̍̍̍䈕↓ᕖ䟿Ⲵ䈕↓ᕖ䟿Ⲵ䈕↓ᕖ䟿Ⲵ䈕↓ᕖ䟿Ⲵ˖̟̟̟

(A) ᴹ᭸٬Ѫᴹ᭸٬Ѫᴹ᭸٬Ѫᴹ᭸٬Ѫ10V

(B) 䀂仁⦷Ѫ䀂仁⦷Ѫ䀂仁⦷Ѫ䀂仁⦷Ѫ314rad/s

(C) ⴨սѪ60°°°°ࡍ⴨սѪࡍ⴨սѪࡍ⴨սѪࡍ

(D) ઘᵏѪઘᵏѪઘᵏѪઘᵏѪ(20-5)ms
t/s

u

10V

20ms

5ms

1
50f Hz

T
= =

2 314 /f rad sω π= =
06㘳仈㘳仈㘳仈㘳仈
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8ˉ̄̄̄8 ⭥Ⓚ⭥࣯ࣘ⭥Ⓚ⭥࣯ࣘ⭥Ⓚ⭥࣯ࣘ⭥Ⓚ⭥࣯ࣘe(t)=220cos(314t+45°°°°),≲ަᴹ᭸٬≲ަᴹ᭸٬≲ަᴹ᭸٬≲ަᴹ᭸٬

⴨䟿⴨䟿⴨䟿⴨䟿ǄǄǄǄ

( ) 220cos(314 45 )

220sin(314 90 45 )

e t t

t

= + °
= + ° + °

䀓䀓䀓䀓˖̟̟̟

220
135 110 2 135

2
E V= ∠ ° = ∠ °
g
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᪠ₓᑖϔ≱⩥䌟⮴ܶ᳀䃑デᄿ㐃ࣲ̰ࢅ᪠ₓᑖϔ≱⩥䌟⮴ܶ᳀䃑デᄿ㐃ࣲ̰ࢅ᪠ₓᑖϔ≱⩥䌟⮴ܶ᳀䃑デᄿ㐃ࣲ̰ࢅ᪠ₓᑖϔ≱⩥䌟⮴ܶ᳀䃑デᄿ㐃ࣲ̰ࢅ

⭥䐟⭥䐟⭥䐟⭥䐟

৲ᮠ৲ᮠ৲ᮠ৲ᮠ

⭥䐟മ⭥䐟മ⭥䐟മ⭥䐟മ

˄˄˄˄↓ᯩੁ↓ᯩੁ↓ᯩੁ↓ᯩੁ˅˅˅˅

༽ᮠ༽ᮠ༽ᮠ༽ᮠ

䱫ᣇ䱫ᣇ䱫ᣇ䱫ᣇ

⭥঻⭥঻⭥঻⭥঻ǃǃǃǃ⭥⍱ޣ㌫⭥⍱ޣ㌫⭥⍱ޣ㌫⭥⍱ޣ㌫

ⷜᰦ٬ⷜᰦ٬ⷜᰦ٬ⷜᰦ٬ ᴹ᭸٬ᴹ᭸٬ᴹ᭸٬ᴹ᭸٬ ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ ⴨䟿ᔿ⴨䟿ᔿ⴨䟿ᔿ⴨䟿ᔿ

࣏⦷࣏⦷࣏⦷࣏⦷

ᴹ࣏࣏⦷ᴹ࣏࣏⦷ᴹ࣏࣏⦷ᴹ࣏࣏⦷ ᰐ࣏࣏⦷ᰐ࣏࣏⦷ᰐ࣏࣏⦷ᰐ࣏࣏⦷

R

i

u

iRu =
R

䇮䇮䇮䇮

ࡉࡉࡉࡉ

tUu ωsin2=

tIi ωsin2=

IRU = RIU &&=
U&I&

uǃǃǃǃ i ਼⴨਼⴨਼⴨਼⴨

UI 0

L

i

u
dt

di
Lu =

C

i

u dt

du
Ci =

Lj

jXL

ω=

cj

C
j

jX C

ω

ω
1

1

=

−=

−

䇮䇮䇮䇮

ࡉࡉࡉࡉ

tIi ωsin2=

)90sin(       

2

°+
=

t

LIu

ω
ω

䇮䇮䇮䇮

ࡉࡉࡉࡉ

tUu ωsin2=

)90sin(       

1
2

°+

=

t

C

U
i

ω
ω

LX

IXU

L

L

ω=
=

C
X

IXU

C

C

ω
1=

=

U&

I&

u亶ݸ亶ݸ亶ݸ亶ݸ i 90°°°°

U&

I&

u㩭ਾ㩭ਾ㩭ਾ㩭ਾi 90°°°°

( )LjIU ω&&=









=

Cj
IU

ω
1&&

0

0

LXI

UI

2

CXI

UI

2−

−

สᵜสᵜสᵜสᵜ
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iR iC
iL

~

മ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻Ⲵ仁⦷ᨀ儈ਾമ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻Ⲵ仁⦷ᨀ儈ਾമ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻Ⲵ仁⦷ᨀ儈ਾമ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻Ⲵ仁⦷ᨀ儈ਾˈ̍̍̍йњ⚟⌑йњ⚟⌑йњ⚟⌑йњ⚟⌑

ⲴӞᓖਈॆᱟⲴӞᓖਈॆᱟⲴӞᓖਈॆᱟⲴӞᓖਈॆᱟ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅Ѣ᧕Ҿ⭥䱫Ѣ᧕Ҿ⭥䱫Ѣ᧕Ҿ⭥䱫Ѣ᧕Ҿ⭥䱫RⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞ

˄˄˄˄B˅˅˅˅Ѣ᧕Ҿ⭥ᇩѢ᧕Ҿ⭥ᇩѢ᧕Ҿ⭥ᇩѢ᧕Ҿ⭥ᇩCⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞ

˄˄˄˄C˅˅˅˅Ѣ᧕Ҿ⭥ᝏѢ᧕Ҿ⭥ᝏѢ᧕Ҿ⭥ᝏѢ᧕Ҿ⭥ᝏLⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞⲴ⚟⌑ਈӞ

˄˄˄˄D˅˅˅˅Ӟᓖ䜭нਈӞᓖ䜭нਈӞᓖ䜭нਈӞᓖ䜭нਈ
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2 RLCѢ㚄⭥䐟ྲമѢ㚄⭥䐟ྲമѢ㚄⭥䐟ྲമѢ㚄⭥䐟ྲമˈ̍̍̍ަѝަѝަѝަѝˈ̍̍̍R=1kΩΩΩΩˈ̍̍̍L=1mHˈ̍̍̍

C=1µµµµFˈ̍̍̍ྲ᷌⭘ањྲ᷌⭘ањྲ᷌⭘ањྲ᷌⭘ањ100VⲴⴤ⍱⭥঻࣐൘䈕⭥䐟ⲴⲴⴤ⍱⭥঻࣐൘䈕⭥䐟ⲴⲴⴤ⍱⭥঻࣐൘䈕⭥䐟ⲴⲴⴤ⍱⭥঻࣐൘䈕⭥䐟Ⲵ

A-Bㄟਓㄟਓㄟਓㄟਓˈ̍̍̍ࡉ⭥䐟⭥⍱ࡉ⭥䐟⭥⍱ࡉ⭥䐟⭥⍱ࡉ⭥䐟⭥⍱IѪѪѪѪ˖̟̟̟

(A) 0A

(B) 0.1A

(C) -0.1A

(D) 100A

100V

+

_

R

C

LIA

B

07ᒤ㘳仈ᒤ㘳仈ᒤ㘳仈ᒤ㘳仈

⭥ᇩሩⴤ⍱ᇩᣇᰐェབྷ⭥ᇩሩⴤ⍱ᇩᣇᰐェབྷ⭥ᇩሩⴤ⍱ᇩᣇᰐェབྷ⭥ᇩሩⴤ⍱ᇩᣇᰐェབྷ

1
C

X =
ωC
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u=100sin(10t+45º)Vˈ̍̍̍ i1=10sin(10t+45º)Aˈ̍̍̍

i2=20sin(10t+135º)ˈ̍̍̍ i3=10sin(10t-45º)Aˈ̍̍̍ Ԧ1ǃǃǃǃ2ǃǃǃǃ3ݳԦݳԦݳԦݳ

Ⲵᙗ䍘઼৲ᮠѪⲴᙗ䍘઼৲ᮠѪⲴᙗ䍘઼৲ᮠѪⲴᙗ䍘઼৲ᮠѪ˄˄˄˄ ˅˅˅˅

u

+

-

1i 2i 3ii

1 2 3

A˅˅˅˅R=10ΩΩΩΩˈ̍̍̍C=0.02Fˈ̍̍̍L=0.5H

B˅˅˅˅L=0.5H ˈ̍̍̍C=0.02Fˈ̍̍̍ R=20ΩΩΩΩ

C˅˅˅˅R=10ΩΩΩΩˈ̍̍̍ L=10H ˈ̍̍̍ C=5F

D˅˅˅˅R=5ΩΩΩΩˈ̍̍̍ L=0.5H ˈ̍̍̍ C=0.02F

&U
&

RI

&
CI

&
LI

�
�

�

�
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RLCRLCѢ㚄⭥䐟Ѣ㚄⭥䐟Ѣ㚄⭥䐟Ѣ㚄⭥䐟Ѣ㚄⭥䐟Ѣ㚄⭥䐟Ѣ㚄⭥䐟Ѣ㚄⭥䐟 ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ

LU&

I&

CL UU &&+ U&

RU&
( ϕϕϕϕ > 0 ᝏᙗᝏᙗᝏᙗᝏᙗ)

XL > XC

৲㘳⴨䟿৲㘳⴨䟿৲㘳⴨䟿৲㘳⴨䟿৲㘳⴨䟿৲㘳⴨䟿৲㘳⴨䟿৲㘳⴨䟿

⭡⭥঻й䀂ᖒਟᗇ⭡⭥঻й䀂ᖒਟᗇ⭡⭥঻й䀂ᖒਟᗇ⭡⭥঻й䀂ᖒਟᗇ:

ϕcosUU R =
ϕsinUU x =

U&

RU&

CL UU && +

ϕϕϕϕ
XU&=

⭥঻⭥঻⭥঻⭥঻⭥঻⭥঻⭥঻⭥঻

й䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒ

CU&

I&RU&

( ϕϕϕϕ < 0 ᇩᙗᇩᙗᇩᙗᇩᙗ)

XL < XCϕϕϕϕ

CU&

LU&

CL UU &&+
U&

ϕϕϕϕ
R

jXL

-jXC

RU&
+

_

LU&

+

_

CU&

+

_

U&

+

_

I&
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⭡⴨䟿മਟ≲ᗇ⭡⴨䟿മਟ≲ᗇ⭡⴨䟿മਟ≲ᗇ⭡⴨䟿മਟ≲ᗇ: 

R

XX

XXRZ

CL

CL

−=

−+=

arctan

)(
22

ϕ

ZI

XRI

XXRI

UUUU

CL

CLR

 

)(

)(

22

22

22

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

−−−−++++====

−−−−++++====

2) 2) ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ

⭡䱫ᣇй䀂ᖒ⭡䱫ᣇй䀂ᖒ⭡䱫ᣇй䀂ᖒ⭡䱫ᣇй䀂ᖒ˖̟̟̟

ϕcosZR =
ϕsinZX =

U&

RU&

CL UU && +
ϕϕϕϕ

XU&=

Z

R

CL XXX −=
ϕ

⭥঻⭥঻⭥঻⭥঻⭥঻⭥঻⭥঻⭥঻

й䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒ

䱫ᣇ䱫ᣇ䱫ᣇ䱫ᣇ䱫ᣇ䱫ᣇ䱫ᣇ䱫ᣇ

й䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒй䀂ᖒ
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䱫ᣇй䀂ᖒ䱫ᣇй䀂ᖒ䱫ᣇй䀂ᖒ䱫ᣇй䀂ᖒǃǃǃǃ⭥঻й䀂ᖒ⭥঻й䀂ᖒ⭥঻й䀂ᖒ⭥঻й䀂ᖒǃǃǃǃ࣏⦷й䀂ᖒ࣏⦷й䀂ᖒ࣏⦷й䀂ᖒ࣏⦷й䀂ᖒ

S

Q

P22
)( CL XXRZ −−−−++++====

ϕ
ϕ

sin

cos

ZX

ZR

=

=

2)( CL

2

R UUUU −+=

ϕ
ϕ
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=
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=
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ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼䲔ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼䲔ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼䲔ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼䲔Iᗇࡠ䱫ᣇй䀂ᖒᗇࡠ䱫ᣇй䀂ᖒᗇࡠ䱫ᣇй䀂ᖒᗇࡠ䱫ᣇй䀂ᖒ

ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼҈ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼҈ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼҈ሶ⭥঻й䀂ᖒⲴᴹ᭸٬਼҈Iᗇ࣏ࡠ⦷й䀂ᖒᗇ࣏ࡠ⦷й䀂ᖒᗇ࣏ࡠ⦷й䀂ᖒᗇ࣏ࡠ⦷й䀂ᖒ

R
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V

A

S

മ⽪⭥䐟⭥⍱㺘䈫ᮠѪമ⽪⭥䐟⭥⍱㺘䈫ᮠѪമ⽪⭥䐟⭥⍱㺘䈫ᮠѪമ⽪⭥䐟⭥⍱㺘䈫ᮠѪ10Aˈ̍̍̍⭥঻㺘䈫ᮠѪ⭥঻㺘䈫ᮠѪ⭥঻㺘䈫ᮠѪ⭥঻㺘䈫ᮠѪ100Vˈ̍̍̍ᔰޣᔰޣᔰޣᔰޣ

S᧕䙊઼ᯝᔰᰦє㺘䈫ᮠнਈ᧕䙊઼ᯝᔰᰦє㺘䈫ᮠнਈ᧕䙊઼ᯝᔰᰦє㺘䈫ᮠнਈ᧕䙊઼ᯝᔰᰦє㺘䈫ᮠнਈˈ̍̍̍ਟࡔᇊਟࡔᇊਟࡔᇊਟࡔᇊ

2 2
( )L C| Z |= R + X - X

A)    XL=XC

B)    XL=2XC

C)    2XL=XC
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5 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ui=ĜĜĜĜ2Uisin(ωωωωt+φφφφ)ᰦᰦᰦᰦˈ̍̍̍⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ

૽ᓄ⭥঻૽ᓄ⭥঻૽ᓄ⭥঻૽ᓄ⭥঻uL Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬ULѪѪѪѪ˖̟̟̟

䀓䀓䀓䀓˖̟̟̟
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R L
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C U

R j L

ω
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( ) i

j L
D U

R j L

ω
ω+

+

_

ui

R

L

i +

_

uL

L LU = IX

2
( )

i

2

U
I =

Z

Z = R + ωL
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-1
90

ωL
° - tg

R

5 ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ ϕ2 ( )i iu = U sin ωt +

ᰦᰦᰦᰦˈ̍̍̍⭥ᝏݳԦкⲴ૽ᓄ⭥঻⭥ᝏݳԦкⲴ૽ᓄ⭥঻⭥ᝏݳԦкⲴ૽ᓄ⭥঻⭥ᝏݳԦкⲴ૽ᓄ⭥঻uoⲴࡍ⴨սѪⲴࡍ⴨սѪⲴࡍ⴨սѪⲴࡍ⴨սѪ˖̟̟̟
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8ˉ̄̄̄9  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕I1=I2=1Aˈ̍̍̍ᙫ⭥⍱ᙫ⭥⍱ᙫ⭥⍱ᙫ⭥⍱I˙˄˙˄˙˄˙˄ ˅˅˅˅A

1I
g

䀓䀓䀓䀓˖̟̟̟

1I
g

XL

XCR

2I
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

RU
g

2I
g I

g

∠ ∠
1 2

= 1 0 = 1 90& &I , I° °° °° °° °

= 2 45&I °°°°ĺĺĺĺ
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3 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍↓ᕖ⭥⍱↓ᕖ⭥⍱↓ᕖ⭥⍱↓ᕖ⭥⍱i2Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬I2=1Aˈ̍̍̍ i3Ⲵᴹ᭸Ⲵᴹ᭸Ⲵᴹ᭸Ⲵᴹ᭸

٬٬٬٬I3=2Aˈ̍̍̍ഐ↔⭥⍱ഐ↔⭥⍱ഐ↔⭥⍱ഐ↔⭥⍱i1Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬I1ㅹҾཊቁㅹҾཊቁㅹҾཊቁㅹҾཊቁ˛̨̨̨

䀓䀓䀓䀓˖̟̟̟

2( ) 1 2 2.24A A+ ≈ ˇ̌̌̌

_
u

R1

R2

R3

L

i3

i1

i2

( ) 1 2 3B A+ =

( ) 2 1 1C A− =

˄˄˄˄D˅˅˅˅н㜭⺞ᇊн㜭⺞ᇊн㜭⺞ᇊн㜭⺞ᇊ

23U
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23U
g

2I
g

3I
g
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8ˉ̄̄̄10   ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕I1=I2=1Aˈ̍̍̍XL=R=10ΩΩΩΩ,ԕԕԕԕI1Ѫ৲㘳⴨Ѫ৲㘳⴨Ѫ৲㘳⴨Ѫ৲㘳⴨

䟿䟿䟿䟿ˈ̍̍̍≲⭥঻≲⭥঻≲⭥঻≲⭥঻U
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g

I
g

U
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ˉ̄̄̄
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1 21 0 , 1 90I I= ∠ ° = ∠ °
g g
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g U

g

1 10 0RU I R= = ∠ °
g g

10 2 135L LU jX I= = ∠ °
g g

2 2
10 2( ) 10 10 10 90

2 2L RU U U j j= + = − + + = = ∠ °
g g g

2 45I = ∠ °
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8ˉ̄̄̄12   ᐢ⸕⭥⍱㺘ᐢ⸕⭥⍱㺘ᐢ⸕⭥⍱㺘ᐢ⸕⭥⍱㺘A1઼઼઼઼A2Ⲵ䈫ᮠ࡛࠶ѪⲴ䈫ᮠ࡛࠶ѪⲴ䈫ᮠ࡛࠶ѪⲴ䈫ᮠ࡛࠶Ѫ5A઼઼઼઼3Aˈ̍̍̍≲≲≲≲

䙊䗷⭥ᝏⲴ⭥⍱䙊䗷⭥ᝏⲴ⭥⍱䙊䗷⭥ᝏⲴ⭥⍱䙊䗷⭥ᝏⲴ⭥⍱IL
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U
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ֻֻֻֻ˖̟̟̟ ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕:

)V20314(sin2220
ο++++==== tu

F40µ127mH,,Ω30 === CLR

≲≲≲≲:(1)⭥⍱Ⲵᴹ᭸٬⭥⍱Ⲵᴹ᭸٬⭥⍱Ⲵᴹ᭸٬⭥⍱Ⲵᴹ᭸٬Iоⷜᰦ٬оⷜᰦ٬оⷜᰦ٬оⷜᰦ٬ i ;(2) ਴䜘࠶⭥঻Ⲵᴹ਴䜘࠶⭥঻Ⲵᴹ਴䜘࠶⭥঻Ⲵᴹ਴䜘࠶⭥঻Ⲵᴹ

᭸٬оⷜᰦ٬᭸٬оⷜᰦ٬᭸٬оⷜᰦ٬᭸٬оⷜᰦ٬˗̠̠̠(3) ֌⴨䟿മ֌⴨䟿മ֌⴨䟿മ֌⴨䟿മ˗̠̠̠(4)ᴹ࣏࣏⦷ᴹ࣏࣏⦷ᴹ࣏࣏⦷ᴹ࣏࣏⦷Pǃǃǃǃᰐ࣏ᰐ࣏ᰐ࣏ᰐ࣏

࣏⦷࣏⦷࣏⦷࣏⦷Q઼㿶൘࣏⦷઼㿶൘࣏⦷઼㿶൘࣏⦷઼㿶൘࣏⦷SǄǄǄǄ

൘൘൘൘RLCѢ㚄Ӕ⍱⭥䐟ѝѢ㚄Ӕ⍱⭥䐟ѝѢ㚄Ӕ⍱⭥䐟ѝѢ㚄Ӕ⍱⭥䐟ѝˈ̍̍̍

䀓䀓䀓䀓˖̟̟̟
,Ω4010127314

3 ====ΩΩΩΩ××××××××======== −−−−LωX L

,Ω80
1040314

11
6-

====ΩΩΩΩ
××××××××

========
Cω

XC

,Ω5080)(4030)(
2222 ====ΩΩΩΩ−−−−++++====−−−−++++==== CL XXRZ
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(1) 4.4AA
50

220 ============
Z

U
I

)A73314(sin244 °+= ti .

°==−= -53
30

80-40
arctanarctan

R

XX CLϕ

°°°°====°°°°====−−−−==== 73,-53 iiu ψψψ ᡰԕᡰԕᡰԕᡰԕഐѪഐѪഐѪഐѪϕϕϕϕ

(2)

ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅11 ˖̟̟̟̟̟̟̟

)V73314(sin2132 °+= tuR

132V30V4.4 ====××××======== IRUR

)V163314(sin2176 °+= tuL

176VV404.4 ====××××======== LL IXU
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ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅11 ˖̟̟̟̟̟̟̟

)V17314(sin2352 °−= tuC

352V804.4 =×== CC IXU

ο
53 U&

LU&

CU&

CL UU && +

I&

RU&
䙊䗷䇑㇇ਟⴻࠪ䙊䗷䇑㇇ਟⴻࠪ䙊䗷䇑㇇ਟⴻࠪ䙊䗷䇑㇇ਟⴻࠪ˖̟̟̟

CLR UUUU ++≠

CLR UUUU &&&& ++=㘼ᱟ㘼ᱟ㘼ᱟ㘼ᱟ

(3)⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ

(4)

580.8W

)W53(cos4.4220cos

====
°°°°−−−−××××××××======== ϕϕϕϕUIP

ᡆᡆᡆᡆ 580.8W
2 === RIIUP R
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(4)

-774.4var

)var53(sin4.4220sin

====
°°°°−−−−××××××××======== ϕϕϕϕUIQ

ᡆᡆᡆᡆ
-774.4var)()(

2 =−== CLCL XXIIU-UQ

੸ᇩᙗ੸ᇩᙗ੸ᇩᙗ੸ᇩᙗ

ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅ᯩ⌅22˖̟̟̟༽ᮠ䘀㇇༽ᮠ䘀㇇༽ᮠ䘀㇇༽ᮠ䘀㇇˖̟̟̟༽ᮠ䘀㇇༽ᮠ䘀㇇༽ᮠ䘀㇇༽ᮠ䘀㇇

Ω5350j40)30()(j °°°°−−−−====ΩΩΩΩ−−−−====−−−−++++==== CL XXRZ
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20220 °°°°====
°°°°
°°°°========

Z

U
I

&&

V7313230V734.4 °°°°====××××°°°°======== RIU R
&&

V1631767340j4.4j °=°×== VLL XIU &&

V17-352V7380j4.4j °°°°====°°°°××××−−−−====−−−−==== CC XIU &&

V20220 °°°°====U&䀓䀓䀓䀓˖̟̟̟
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മ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻മ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻മ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻മ⽪⭥䐟䗃ޕ↓ᕖӔ⍱⭥঻uˈ̍̍̍ᖃᖃᖃᖃXL>XCᰦᰦᰦᰦˈ̍̍̍⭥঻⭥঻⭥঻⭥঻uоооо
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˄˄˄˄B˅˅˅˅┎ਾ┎ਾ┎ਾ┎ਾi
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∄䖳∄䖳∄䖳∄䖳˖̟̟̟Ѣ㚄ᰦѢ㚄ᰦѢ㚄ᰦѢ㚄ᰦˈ̍̍̍XL>XCˈ̍̍̍⭥ᝏᙗ⭥䐟⭥঻䎵ࡽ⭥⍱⭥ᝏᙗ⭥䐟⭥঻䎵ࡽ⭥⍱⭥ᝏᙗ⭥䐟⭥঻䎵ࡽ⭥⍱⭥ᝏᙗ⭥䐟⭥঻䎵ࡽ⭥⍱
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4 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍u=141sin(314t-30°°°°)Vˈ̍̍̍

i=14.1sin(314t-60°°°°)Aˈ̍̍̍䘉њ⭥䐟Ⲵᴹ࣏࣏⦷䘉њ⭥䐟Ⲵᴹ࣏࣏⦷䘉њ⭥䐟Ⲵᴹ࣏࣏⦷䘉њ⭥䐟Ⲵᴹ࣏࣏⦷PㅹҾㅹҾㅹҾㅹҾ

ཊቁཊቁཊቁཊቁ˛̨̨̨

ˇ̌̌̌

_
u

(A) 500W

(B) 866W

(C) 1000W

(D) 1988W

ϕ ϕ ϕ

°

( )

3
30 = 0.866

2

u icos = cos

= cos =

-

100U V=

10I A=
cos 866P UI Wϕ= =

࣏⦷ഐᮠ䀂࣏⦷ഐᮠ䀂࣏⦷ഐᮠ䀂࣏⦷ഐᮠ䀂ΦΦΦΦᱟ⭥঻઼⭥⍱Ⲵ⴨սᐞᱟ⭥঻઼⭥⍱Ⲵ⴨սᐞᱟ⭥঻઼⭥⍱Ⲵ⴨սᐞᱟ⭥঻઼⭥⍱Ⲵ⴨սᐞ
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˄˄˄˄A˅˅˅˅20

˄˄˄˄B˅˅˅˅17.3

˄˄˄˄C˅˅˅˅0

˄˄˄˄D˅˅˅˅10����

Dമ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟 10 30U = ∠ − °&
ˈ̍̍̍ 2 90I = ∠ − °&

ˈ̍̍̍P=(      )

+

- &
R
I

&I Z&U

ϕ ϕ ϕ( )u iP = UΙcos = UΙ -cos
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Ӕ⍱⭥䐟Ⲵ仁⦷⢩ᙗӔ⍱⭥䐟Ⲵ仁⦷⢩ᙗӔ⍱⭥䐟Ⲵ仁⦷⢩ᙗӔ⍱⭥䐟Ⲵ仁⦷⢩ᙗӔ⍱⭥䐟Ⲵ仁⦷⢩ᙗӔ⍱⭥䐟Ⲵ仁⦷⢩ᙗӔ⍱⭥䐟Ⲵ仁⦷⢩ᙗӔ⍱⭥䐟Ⲵ仁⦷⢩ᙗ
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䍘ഐᮠ䍘ഐᮠ䍘ഐᮠ䍘ഐᮠQ=4ˈ̍̍̍⭥䐟Ⲵ⭥ᝏᴰ᧕䘁⭥䐟Ⲵ⭥ᝏᴰ᧕䘁⭥䐟Ⲵ⭥ᝏᴰ᧕䘁⭥䐟Ⲵ⭥ᝏᴰ᧕䘁˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅0.24H

˄˄˄˄B˅˅˅˅0.11H

˄˄˄˄C˅˅˅˅6.28H

˄˄˄˄D˅˅˅˅9.74H

䉀ᥟ䉀ᥟ䉀ᥟ䉀ᥟ

max

U
I =

R max

U
R =

I

π= 2L
X fL

Q =
R R

π π π

×
×= = ≈

×
-3

10
4

60 10 0.11H
2 2 2 1000

max

U
Q

IRQ
L =

f f

����

B

www.plcworld.cn技成培训网 
www.jcpeixun.com



157

RLCᒦ㚄⭥䐟ਁ⭏䉀ᥟᰦ䀂仁⦷ᒦ㚄⭥䐟ਁ⭏䉀ᥟᰦ䀂仁⦷ᒦ㚄⭥䐟ਁ⭏䉀ᥟᰦ䀂仁⦷ᒦ㚄⭥䐟ਁ⭏䉀ᥟᰦ䀂仁⦷ωωωω0о⭥䐟৲ᮠⲴޣ㌫о⭥䐟৲ᮠⲴޣ㌫о⭥䐟৲ᮠⲴޣ㌫о⭥䐟৲ᮠⲴޣ㌫

ᱟᱟᱟᱟ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅

˄˄˄˄B˅˅˅˅

˄˄˄˄C˅˅˅˅

˄˄˄˄D˅˅˅˅

B
2

0
ω = LC

����
2

0

1
ω =

LC

0

1
ω =

LC

0
ω = LC

ᒦ㚄⭥䐟ਁ⭏䉀ᥟᶑԦ׍❦ᱟᒦ㚄⭥䐟ਁ⭏䉀ᥟᶑԦ׍❦ᱟᒦ㚄⭥䐟ਁ⭏䉀ᥟᶑԦ׍❦ᱟᒦ㚄⭥䐟ਁ⭏䉀ᥟᶑԦ׍❦ᱟ

XL=XC(⭥䱫⭥䱫⭥䱫⭥䱫Rᖸሿᰦᖸሿᰦᖸሿᰦᖸሿᰦ)
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4 ᖃᖃᖃᖃRLCѢ㚄⭥䐟ਁ⭏䉀ᥟᰦѢ㚄⭥䐟ਁ⭏䉀ᥟᰦѢ㚄⭥䐟ਁ⭏䉀ᥟᰦѢ㚄⭥䐟ਁ⭏䉀ᥟᰦˈ̍̍̍аᇊᴹаᇊᴹаᇊᴹаᇊᴹ˖̟̟̟

(A) L=C

(B)

(C)

(D) UL+UC=0

1
ωL =

ωC

ωL = ωC

07㘳仈㘳仈㘳仈㘳仈
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8ˉ̄̄̄11 ሩ↓ᕖっᘱӔ⍱⭥䐟ሩ↓ᕖっᘱӔ⍱⭥䐟ሩ↓ᕖっᘱӔ⍱⭥䐟ሩ↓ᕖっᘱӔ⍱⭥䐟ˈ̍̍̍ԕл䈤⌅↓⺞Ⲵᱟԕл䈤⌅↓⺞Ⲵᱟԕл䈤⌅↓⺞Ⲵᱟԕл䈤⌅↓⺞Ⲵᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅ᖃݳԦᖃݳԦᖃݳԦᖃݳԦRǃǃǃǃLǃǃǃǃCѢ㚄ᰦѢ㚄ᰦѢ㚄ᰦѢ㚄ᰦˈ̍̍̍ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿

њݳԦ⭥঻Ⲵᴹ᭸٬њݳԦ⭥঻Ⲵᴹ᭸٬њݳԦ⭥঻Ⲵᴹ᭸٬њݳԦ⭥঻Ⲵᴹ᭸٬ǄǄǄǄ

B˅˅˅˅ᖃݳԦᖃݳԦᖃݳԦᖃݳԦRǃǃǃǃLǃǃǃǃCᒦ㚄ᰦᒦ㚄ᰦᒦ㚄ᰦᒦ㚄ᰦˈ̍̍̍ L઼઼઼઼C᭟䐟⭥⍱ᇎ䱵৽ੁ᭟䐟⭥⍱ᇎ䱵৽ੁ᭟䐟⭥⍱ᇎ䱵৽ੁ᭟䐟⭥⍱ᇎ䱵৽ੁǄǄǄǄ

C˅˅˅˅ሩ⭥ᝏᙗ⭥䐟ሩ⭥ᝏᙗ⭥䐟ሩ⭥ᝏᙗ⭥䐟ሩ⭥ᝏᙗ⭥䐟ˈ̍̍̍ᖃ⭥Ⓚ仁⦷໎བྷᰦᖃ⭥Ⓚ仁⦷໎བྷᰦᖃ⭥Ⓚ仁⦷໎བྷᰦᖃ⭥Ⓚ仁⦷໎བྷᰦˈ̍̍̍|Z|ሶ߿ሿሶ߿ሿሶ߿ሿሶ߿ሿǄǄǄǄ

D˅˅˅˅ᖃݳԦᖃݳԦᖃݳԦᖃݳԦRǃǃǃǃLǃǃǃǃCѢ㚄䉀ᥟᰦѢ㚄䉀ᥟᰦѢ㚄䉀ᥟᰦѢ㚄䉀ᥟᰦˈ̍̍̍⭥䐟⭥⍱䗮ࡠᴰሿ⭥䐟⭥⍱䗮ࡠᴰሿ⭥䐟⭥⍱䗮ࡠᴰሿ⭥䐟⭥⍱䗮ࡠᴰሿǄǄǄǄ

����

2 2
( )L CZ = R + X - X

U
I =

Z

����

����

U = I Z
L L

U = IX
C C

U = IX

����
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8ˉ̄̄̄11

䀓䀓䀓䀓˖̟̟̟

RI
g

XL XCR

CI
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LI
g

RI
g

U
g

CI
g

LI
g

RU
g

XL

XC

R

CU
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LU
g

RU
g

I
g
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g

CU
g
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8ˉ̄̄̄15   ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R=1kΩΩΩΩˈ̍̍̍C=2µµµµF ˈ̍̍̍⭥䐟ሩ⭥䐟ሩ⭥䐟ሩ⭥䐟ሩf=500HzⲴؑਧਁⲴؑਧਁⲴؑਧਁⲴؑਧਁ

⭏䉀ᥟ⭏䉀ᥟ⭏䉀ᥟ⭏䉀ᥟˈ̍̍̍䉀ᥟᰦㄟਓ⭥⍱Ѫ䉀ᥟᰦㄟਓ⭥⍱Ѫ䉀ᥟᰦㄟਓ⭥⍱Ѫ䉀ᥟᰦㄟਓ⭥⍱Ѫ0.1Aˈ̍̍̍≲⭥⍱㺘䈫ᮠ≲⭥⍱㺘䈫ᮠ≲⭥⍱㺘䈫ᮠ≲⭥⍱㺘䈫ᮠǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟

RI
g

U
g

CI
g

LI
g

I=IR=0.1A

U=IR××××R=100V

䉀ᥟᰦ䉀ᥟᰦ䉀ᥟᰦ䉀ᥟᰦXL=XC

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄аааа˅˅˅˅102

䉀ᥟ䉀ᥟ䉀ᥟ䉀ᥟˈ̍̍̍IL=ICˈ̍̍̍ᯩੁ⴨৽ᯩੁ⴨৽ᯩੁ⴨৽ᯩੁ⴨৽ˈ̍̍̍

ㄟਓ⭥⍱ণㄟਓ⭥⍱ণㄟਓ⭥⍱ণㄟਓ⭥⍱ণIR

R

+

-

&
LI

A
&
CI&

RI

&U
L

π
Ω1

159
2 C

L CX = X = =
f

100
0.63

159
L

L

U
I = = = A

X
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8ˉ̄̄̄16   RLCѢ䘎⭥䐟ѝѢ䘎⭥䐟ѝѢ䘎⭥䐟ѝѢ䘎⭥䐟ѝˈ̍̍̍⭥ᇩ⭥ᇩ⭥ᇩ⭥ᇩCਟ䈳ਟ䈳ਟ䈳ਟ䈳ˈ̍̍̍ᐢ⸕⭥Ⓚ仁ᐢ⸕⭥Ⓚ仁ᐢ⸕⭥Ⓚ仁ᐢ⸕⭥Ⓚ仁

⦷⦷⦷⦷f=1000Hzˈ̍̍̍L=5.07mHˈ̍̍̍R=50ΩΩΩΩˈ̍̍̍䈳⭥ᇩ֯⭥⍱䈳⭥ᇩ֯⭥⍱䈳⭥ᇩ֯⭥⍱䈳⭥ᇩ֯⭥⍱

ᴰབྷᴰབྷᴰབྷᴰབྷˈ̍̍̍≲↔ᰦ⭥ᇩ≲↔ᰦ⭥ᇩ≲↔ᰦ⭥ᇩ≲↔ᰦ⭥ᇩ

䀓䀓䀓䀓˖̟̟̟

RU
g

XL

XC

R

CU
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LU
g

RU
g

I
g

LU
g

CU
g

1

2
f

LCπ
=

2

1
5

(2 )
C F

f L
µ

π
= =

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄ҼҼҼҼ˅˅˅˅102

RLCѢ䘎䉀ᥟᰦ䱫ᣇ⁑ᴰሿѢ䘎䉀ᥟᰦ䱫ᣇ⁑ᴰሿѢ䘎䉀ᥟᰦ䱫ᣇ⁑ᴰሿѢ䘎䉀ᥟᰦ䱫ᣇ⁑ᴰሿˈ̍̍̍⭥⍱ᴰབྷ⭥⍱ᴰབྷ⭥⍱ᴰབྷ⭥⍱ᴰབྷ

2 2
( )L CZ = R + X - X = R

=U U
I =

Z R
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⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമˈ̍̍̍ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕U=220Vˈ̍̍̍R1=10ΩΩΩΩˈ̍̍̍ R2=20ΩΩΩΩˈ̍̍̍

XL=10ĜĜĜĜ情´情´情´情´ΩΩΩΩˈ̍̍̍≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ

䀓䀓䀓䀓˖̟̟̟

1 2

1 2

( )

200 200 3

30 10 3

400 60 20
30

20 3 30 3

L

L

R jX R
Z

R jX R

j

j

+ ⋅=
+ +

+=
+
∠ °= = ∠ °
∠ °

R1

I
g

U
g

+

_

R2

XL

cos cos30 0.866ϕ = ° =

ϕ
R

X|Z|
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̹Ⱘ⩥䌟̹Ⱘ⩥䌟̹Ⱘ⩥䌟̹Ⱘ⩥䌟̹Ⱘ⩥䌟̹Ⱘ⩥䌟̹Ⱘ⩥䌟̹Ⱘ⩥䌟
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(2)(2) 㓯⭥঻о⴨⭥঻Ⲵޣ㌫㓯⭥঻о⴨⭥঻Ⲵޣ㌫㓯⭥঻о⴨⭥঻Ⲵޣ㌫㓯⭥঻о⴨⭥঻Ⲵޣ㌫㓯⭥঻о⴨⭥঻Ⲵޣ㌫㓯⭥঻о⴨⭥঻Ⲵޣ㌫㓯⭥঻о⴨⭥঻Ⲵޣ㌫㓯⭥঻о⴨⭥঻Ⲵޣ㌫

BAAB UUU &&& −−−−====

CBBC UUU &&& −−−−====

ACCA UUU &&& −−−−====

ṩᦞṩᦞṩᦞṩᦞṩᦞṩᦞṩᦞṩᦞKVLKVLᇊᖻᇊᖻᇊᖻᇊᖻᇊᖻᇊᖻᇊᖻᇊᖻ

⭡⴨䟿മਟᗇ⭡⴨䟿മਟᗇ⭡⴨䟿മਟᗇ⭡⴨䟿മਟᗇ

⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ

30°

BU&−−−−
ABU&

AU&

CU&

BU&

A

X
Y

Z N

B

C

eA

+

–

eC
+

– eB
+

–

CU&
+

–

+

–

BU&

+

–
AU&

ABU&

BCU&

CAU&

ο&& 303 AAB UU ==== ο
303 PU====

ο
30LU====
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°( 30 )ABi = sin ωt + A
˄˄˄˄A˅˅˅˅

°2 ( 30 )ABi = sin ωt - A˄˄˄˄B˅˅˅˅

°( 30 )ABi = sin ωt - A˄˄˄˄C˅˅˅˅

°2 ( 30 )ABi = sin ωt + A˄˄˄˄D˅˅˅˅

ሩ〠й⴨⭥Ⓚሩ〠й⴨⭥Ⓚሩ〠й⴨⭥Ⓚሩ〠й⴨⭥Ⓚˈ̍̍̍⴨ᒿ⴨ᒿ⴨ᒿ⴨ᒿAˉ̄̄̄Bˉ̄̄̄Cˈ̍̍̍ሩ〠й⴨䍏䖭ሩ〠й⴨䍏䖭ሩ〠й⴨䍏䖭ሩ〠й⴨䍏䖭ƸƸƸƸ䘎䘎䘎䘎

᧕᧕᧕᧕ˈ̍̍̍ᐢ⸕㓯⭥⍱ᐢ⸕㓯⭥⍱ᐢ⸕㓯⭥⍱ᐢ⸕㓯⭥⍱ 3Ai = sinωt Aˈ̍̍̍ࡉ⴨⭥⍱ࡉ⴨⭥⍱ࡉ⴨⭥⍱ࡉ⴨⭥⍱˄˄˄˄ ˅˅˅˅C

⴨䟿മ⴨䟿മ⴨䟿മ⴨䟿മ

I&BC

I&AB

I&CACA

U&
BC

U&
AB

U&
CA

30
°°°°

AI& CAI&−−−−

I&B

I&C

����

ሩ〠й⴨䍏䖭ሩ〠й⴨䍏䖭ሩ〠й⴨䍏䖭ሩ〠й⴨䍏䖭ƸƸƸƸ䘎᧕䘎᧕䘎᧕䘎᧕ˈ̍̍̍㓯⭥঻㓯⭥঻㓯⭥঻㓯⭥঻=䍏䖭⴨⭥঻䍏䖭⴨⭥঻䍏䖭⴨⭥঻䍏䖭⴨⭥঻ˈ̍̍̍㓯⭥⍱㓯⭥⍱㓯⭥⍱㓯⭥⍱

=√√√√3⴨⭥⍱⴨⭥⍱⴨⭥⍱⴨⭥⍱ˈ̍̍̍ф┎ਾሩᓄ⴨⭥⍱ф┎ਾሩᓄ⴨⭥⍱ф┎ਾሩᓄ⴨⭥⍱ф┎ਾሩᓄ⴨⭥⍱30º
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й⴨↓ᕖӔ⍱⭥䐟ѝй⴨↓ᕖӔ⍱⭥䐟ѝй⴨↓ᕖӔ⍱⭥䐟ѝй⴨↓ᕖӔ⍱⭥䐟ѝˈ̍̍̍й⳿⴨਼Ⲵⲭ⛭⚟᧕ᡀᱏй⳿⴨਼Ⲵⲭ⛭⚟᧕ᡀᱏй⳿⴨਼Ⲵⲭ⛭⚟᧕ᡀᱏй⳿⴨਼Ⲵⲭ⛭⚟᧕ᡀᱏ

ᖒᖒᖒᖒˈ̍̍̍ਖ൘ਖ൘ਖ൘ਖ൘C⴨᧕а⳿⴨᧕а⳿⴨᧕а⳿⴨᧕а⳿40Wˈ࣏̍̍̍⦷ഐᮠ࣏⦷ഐᮠ࣏⦷ഐᮠ࣏⦷ഐᮠ0.5Ⲵᰕݹ⚟Ⲵᰕݹ⚟Ⲵᰕݹ⚟Ⲵᰕݹ⚟ˈ̍̍̍

ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕IA=IB=0.27Aˈ̍̍̍ᰕݹ⚟᭟䐟⭥⍱Ѫᰕݹ⚟᭟䐟⭥⍱Ѫᰕݹ⚟᭟䐟⭥⍱Ѫᰕݹ⚟᭟䐟⭥⍱Ѫ0.36A,ѝ㓯⭥ѝ㓯⭥ѝ㓯⭥ѝ㓯⭥

⍱ᴰ᧕䘁⍱ᴰ᧕䘁⍱ᴰ᧕䘁⍱ᴰ᧕䘁˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅0.36A

˄˄˄˄B˅˅˅˅0.90A

˄˄˄˄C˅˅˅˅1.17A

˄˄˄˄D˅˅˅˅0.63A

A

ⲭ⛭⚟⭥⍱ӂ⴨ᒣ㺑ⲭ⛭⚟⭥⍱ӂ⴨ᒣ㺑ⲭ⛭⚟⭥⍱ӂ⴨ᒣ㺑ⲭ⛭⚟⭥⍱ӂ⴨ᒣ㺑
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8ˉ̄̄̄13 ሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀƸƸƸƸˈ࣏̍̍̍⦷Ѫ࣏⦷Ѫ࣏⦷Ѫ࣏⦷Ѫ2.4kWˈ࣏̍̍̍⦷ഐ࣏⦷ഐ࣏⦷ഐ࣏⦷ഐ

ᮠѪᮠѪᮠѪᮠѪ0.6ˈ̍̍̍ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻UL=380Vˈ̍̍̍≲䙊䗷䍏䖭Ⲵ⭥≲䙊䗷䍏䖭Ⲵ⭥≲䙊䗷䍏䖭Ⲵ⭥≲䙊䗷䍏䖭Ⲵ⭥
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8ˉ̄̄̄14 ሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀƸƸƸƸˈ̍̍̍ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻
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8ˉ̄̄̄17   аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋

㌫㔏ѝ㌫㔏ѝ㌫㔏ѝ㌫㔏ѝˈ̍̍̍᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥ˈ̍̍̍䀖⭥৏ഐ䀖⭥৏ഐ䀖⭥৏ഐ䀖⭥৏ഐ˖̟̟̟

A.䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟ˈ̍̍̍

ሬ㠤ᵪ༣ᑖ⭥ሬ㠤ᵪ༣ᑖ⭥ሬ㠤ᵪ༣ᑖ⭥ሬ㠤ᵪ༣ᑖ⭥

B. 䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣ˈ̍̍̍

㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ

C.⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣ˈ̍̍̍⭥⭥⭥⭥

ᵪᵚ䟷ਆ᧕ൠ؍ᣔᵪᵚ䟷ਆ᧕ൠ؍ᣔᵪᵚ䟷ਆ᧕ൠ؍ᣔᵪᵚ䟷ਆ᧕ൠ؍ᣔ

D.⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣ˈ̍̍̍⭥⭥⭥⭥

ᵪᵚ䟷ਆ᧕䴦؍ᣔᵪᵚ䟷ਆ᧕䴦؍ᣔᵪᵚ䟷ਆ᧕䴦؍ᣔᵪᵚ䟷ਆ᧕䴦؍ᣔ

ѝᙗ⛩᧕ൠ㌫㔏ѝᙗ⛩᧕ൠ㌫㔏ѝᙗ⛩᧕ൠ㌫㔏ѝᙗ⛩᧕ൠ㌫㔏ˈ̍̍̍нᗇ⭘؍ᣔнᗇ⭘؍ᣔнᗇ⭘؍ᣔнᗇ⭘؍ᣔ

᧕ൠ᧕ൠ᧕ൠ᧕ൠ

є⴨⸝䐟є⴨⸝䐟є⴨⸝䐟є⴨⸝䐟ˈ̍̍̍ᵪ༣нՊᑖ⭥ᵪ༣нՊᑖ⭥ᵪ༣нՊᑖ⭥ᵪ༣нՊᑖ⭥

䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ
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8ˉ̄̄̄18  Ѫᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗѪᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗѪᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗѪᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗˈ̍̍̍ԕлн↓⺞Ⲵԕлн↓⺞Ⲵԕлн↓⺞Ⲵԕлн↓⺞Ⲵ

ᱟᱟᱟᱟ˖̟̟̟

A.؍ᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ؍⟃઼ޣᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ؍⟃઼ޣᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ؍⟃઼ޣᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ઼ޣ⟄

ᯝಘᯝಘᯝಘᯝಘ

B. 䇨䟽༽᧕ൠݱᣔ䴦㓯н؍䇨䟽༽᧕ൠݱᣔ䴦㓯н؍䇨䟽༽᧕ൠݱᣔ䴦㓯н؍䇨䟽༽᧕ൠݱᣔ䴦㓯н؍

C.⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯

D.⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼

ᣔ᧕䴦؍ᣔ᧕䴦؍ᣔ᧕䴦؍ᣔ᧕䴦؍

����
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൘൘൘൘ѝ⛩᧕ൠѝ⛩᧕ൠѝ⛩᧕ൠѝ⛩᧕ൠⲴй⴨ഋ㓯ࡦվ঻׋⭥㌫㔏ѝⲴй⴨ഋ㓯ࡦվ঻׋⭥㌫㔏ѝⲴй⴨ഋ㓯ࡦվ঻׋⭥㌫㔏ѝⲴй⴨ഋ㓯ࡦվ঻׋⭥㌫㔏ѝˈ̍̍̍ѪҶ䱢ѪҶ䱢ѪҶ䱢ѪҶ䱢

→䀖⭥һ᭵→䀖⭥һ᭵→䀖⭥һ᭵→䀖⭥һ᭵ˈ̍̍̍ሩ⭥≄䇮༷ᓄ䟷ਆⲴ᧚ᯭѪሩ⭥≄䇮༷ᓄ䟷ਆⲴ᧚ᯭѪሩ⭥≄䇮༷ᓄ䟷ਆⲴ᧚ᯭѪሩ⭥≄䇮༷ᓄ䟷ਆⲴ᧚ᯭѪ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅؍ᣔ᧕䴦؍ᣔ᧕䴦؍ᣔ᧕䴦؍ᣔ᧕䴦

˄˄˄˄B˅˅˅˅؍ᣔ᧕ൠ؍ᣔ᧕ൠ؍ᣔ᧕ൠ؍ᣔ᧕ൠ

˄˄˄˄C˅˅˅˅؍ᣔ᧕ѝ㓯ᡆ؍ᣔ᧕ൠ؍ᣔ᧕ѝ㓯ᡆ؍ᣔ᧕ൠ؍ᣔ᧕ѝ㓯ᡆ؍ᣔ᧕ൠ؍ᣔ᧕ѝ㓯ᡆ؍ᣔ᧕ൠ

˄˄˄˄D˅˅˅˅ᰐ⌅؍ᣔᰐ⌅؍ᣔᰐ⌅؍ᣔᰐ⌅؍ᣔ

����
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变压器变压器变压器变压器变压器变压器变压器变压器
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മ⽪⨶ᜣਈ঻ಘമ⽪⨶ᜣਈ঻ಘമ⽪⨶ᜣਈ঻ಘമ⽪⨶ᜣਈ঻ಘˈ̍̍̍ᡰ᧕ؑਧⓀ⭥঻ᡰ᧕ؑਧⓀ⭥঻ᡰ᧕ؑਧⓀ⭥঻ᡰ᧕ؑਧⓀ⭥঻US=20Vˈ̍̍̍޵䱫޵䱫޵䱫޵䱫

RS=144ΩΩΩΩˈ̍̍̍䍏䖭䍏䖭䍏䖭䍏䖭RL=16ΩΩΩΩˈ̍̍̍㤕֯⭥䐟䱫ᣇ३䝽㤕֯⭥䐟䱫ᣇ३䝽㤕֯⭥䐟䱫ᣇ३䝽㤕֯⭥䐟䱫ᣇ३䝽ˈ̍̍̍≲≲≲≲
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䇮ਈ঻ಘ⅑㓗ᣭཤⲴ䘎᧕㜭֯Ӿਈ঻ಘࡍ㓗ⴻޕⲴ䱫䇮ਈ঻ಘ⅑㓗ᣭཤⲴ䘎᧕㜭֯Ӿਈ঻ಘࡍ㓗ⴻޕⲴ䱫䇮ਈ঻ಘ⅑㓗ᣭཤⲴ䘎᧕㜭֯Ӿਈ঻ಘࡍ㓗ⴻޕⲴ䱫䇮ਈ঻ಘ⅑㓗ᣭཤⲴ䘎᧕㜭֯Ӿਈ঻ಘࡍ㓗ⴻޕⲴ䱫
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6 മ⽪ਈ঻ಘമ⽪ਈ঻ಘമ⽪ਈ঻ಘമ⽪ਈ঻ಘˈ̍̍̍а⅑仍ᇊ⭥঻а⅑仍ᇊ⭥঻а⅑仍ᇊ⭥঻а⅑仍ᇊ⭥঻U1N=220V ˈ̍̍̍а⅑仍ᇊа⅑仍ᇊа⅑仍ᇊа⅑仍ᇊ

⭥⍱⭥⍱⭥⍱⭥⍱I1N=11A ˈ̍̍̍Ҽ⅑仍ᇊ⭥঻Ҽ⅑仍ᇊ⭥঻Ҽ⅑仍ᇊ⭥঻Ҽ⅑仍ᇊ⭥঻U2N=600V ˈ̍̍̍ 䈕ਈ঻䈕ਈ঻䈕ਈ঻䈕ਈ঻

ಘҼ⅑仍ᇊ⭥⍱٬ಘҼ⅑仍ᇊ⭥⍱٬ಘҼ⅑仍ᇊ⭥⍱٬ಘҼ⅑仍ᇊ⭥⍱٬I2N㓖Ѫཊቁ㓖Ѫཊቁ㓖Ѫཊቁ㓖Ѫཊቁ˛̨̨̨
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2 2 1

N N

N N

U IN

U N I
= =

2220

600 11
NI=

2

220
11 4

600NI A= × =

u2

+

_

u1

+

_

i1
i2
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ਈ঻ಘྲമᡰ⽪ਈ঻ಘྲമᡰ⽪ਈ঻ಘྲമᡰ⽪ਈ঻ಘྲമᡰ⽪ˈ̍̍̍؍ᤱ৏䗩⭥঻؍ᤱ৏䗩⭥঻؍ᤱ৏䗩⭥঻؍ᤱ৏䗩⭥঻u1ǃǃǃǃ仁⦷仁⦷仁⦷仁⦷fнਈнਈнਈнਈˈ̍̍̍ᔰᔰᔰᔰ

˄˄˄˄ࡉࡉࡉࡉ̍̍̍ˈS㠚ս㖞㠚ս㖞㠚ս㖞㠚ս㖞2ਸੁս㖞ਸੁս㖞ਸੁս㖞ਸੁս㖞1ޣޣޣޣ ˅˅˅˅

Aˊ́́́ ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ΦΦΦΦmнਈнਈнਈнਈˈ̍̍̍࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟˄˄˄˄オ䖭オ䖭オ䖭オ䖭˅˅˅˅⭥঻⭥঻⭥঻⭥঻N20=ਈሿਈሿਈሿਈሿ

B. ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ΦΦΦΦmнਈнਈнਈнਈˈ̍̍̍࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟˄˄˄˄オ䖭オ䖭オ䖭オ䖭˅˅˅˅⭥঻⭥঻⭥঻⭥঻N20=ਈབྷਈབྷਈབྷਈབྷ

C.     ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ΦΦΦΦmਈሿਈሿਈሿਈሿˈ̍̍̍࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟˄˄˄˄オ䖭オ䖭オ䖭オ䖭˅˅˅˅⭥঻⭥঻⭥঻⭥঻N20=ਈሿਈሿਈሿਈሿ

D.     ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ѫ⻱䙊ΦΦΦΦmਈབྷਈབྷਈབྷਈབྷˈ̍̍̍࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟࢟䗩ᔰ䐟˄˄˄˄オ䖭オ䖭オ䖭オ䖭˅˅˅˅⭥঻⭥঻⭥঻⭥঻N20=ਈབྷਈབྷਈབྷਈབྷ

u1
u2

S

1

2

+

--

+

D

=1 1

2 2

U N
= K

U N
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105 ањањањањRL=8ΩΩΩΩⲴ䍏䖭Ⲵ䍏䖭Ⲵ䍏䖭Ⲵ䍏䖭ˈ̍̍̍㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀк㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀк㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀк㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀкˈ̍̍̍ؑਧؑਧؑਧؑਧ

ⓀⲴ޵䱫ⓀⲴ޵䱫ⓀⲴ޵䱫ⓀⲴ޵䱫Ro=800ΩΩΩΩˈ̍̍̍ਈ঻ಘ৏㔅㓴्ᮠਈ঻ಘ৏㔅㓴्ᮠਈ঻ಘ৏㔅㓴्ᮠਈ঻ಘ৏㔅㓴्ᮠN1=1000 ˈ̍̍̍㤕㾱䙊䗷㤕㾱䙊䗷㤕㾱䙊䗷㤕㾱䙊䗷

䱫ᣇ३䝽֯䍏䖭ᗇࡠᴰབྷ࣏⦷䱫ᣇ३䝽֯䍏䖭ᗇࡠᴰབྷ࣏⦷䱫ᣇ३䝽֯䍏䖭ᗇࡠᴰབྷ࣏⦷䱫ᣇ३䝽֯䍏䖭ᗇࡠᴰབྷ࣏⦷ˈ̍̍̍ࡉਈ঻ಘ࢟㔅㓴Ⲵ्ᮠࡉਈ঻ಘ࢟㔅㓴Ⲵ्ᮠࡉਈ঻ಘ࢟㔅㓴Ⲵ्ᮠࡉਈ঻ಘ࢟㔅㓴Ⲵ्ᮠN2ѪѪѪѪ

˄˄˄˄ ˅˅˅˅

 
 
 

2
'

L 1

L 2

=
R N

R N

2222 = 100= 100= 100= 100ΝΝΝΝ

+

_

u1 N2
RL

u2

+

_

+

_
US

N1

i2i1

R0

+

_
US

R0

'
LR

ᴰབྷ࣏⦷Ր䗃৏⨶ᴰབྷ࣏⦷Ր䗃৏⨶ᴰབྷ࣏⦷Ր䗃৏⨶ᴰབྷ࣏⦷Ր䗃৏⨶˖̟̟̟䍏䖭о䍏䖭о䍏䖭о䍏䖭о

ؑਧⓀ޵䱫䱫ᣇ⴨ㅹᰦਟᗇؑਧⓀ޵䱫䱫ᣇ⴨ㅹᰦਟᗇؑਧⓀ޵䱫䱫ᣇ⴨ㅹᰦਟᗇؑਧⓀ޵䱫䱫ᣇ⴨ㅹᰦਟᗇ

ᴰབྷ࣏⦷䗃ࠪࡠᴰབྷ࣏⦷䗃ࠪࡠᴰབྷ࣏⦷䗃ࠪࡠᴰབྷ࣏⦷䗃ࠪࡠ

o

'

LR = R

䱫ᣇਈᦒޜᔿ䱫ᣇਈᦒޜᔿ䱫ᣇਈᦒޜᔿ䱫ᣇਈᦒޜᔿ

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄йййй˅˅˅˅105

'
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7 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍u1=220ĜĜĜĜ2sinωωωωtˈ̍̍̍ਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴˈ̍̍̍

N1/N2 =2ˈ̍̍̍ R1=R2 ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ,

ѻ∄ѻ∄ѻ∄ѻ∄UL/U1ѪѪѪѪ˖̟̟̟

(A) 1/4

(B) 1 

(C) 4

(D) 1/2
1 1 1

2 2

2
2 L

U U N

U U N
= = =

uL

+

_

u1

+

_

R1

R2u2

+

_
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7 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍ਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴˈ̍̍̍  ᖃui=220ĜĜĜĜ2sinωωωωtࡉᖃࡉᖃࡉᖃࡉ

Vᰦᰦᰦᰦ˖̟̟̟

(A)

(B)

(C)

(D) ԕкԕкԕкԕкAǃǃǃǃBǃǃǃǃC൷нᡀ・൷нᡀ・൷нᡀ・൷нᡀ・

1
2 1

2

N
U = U

N

1
2 1

2

N
I = I

N

1
2 1

2

N
P = P

N

+

_

u1 N2
RL

u2

+

_

+

_
US

N1

i2i1
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аਠᇩ䟿Ѫаਠᇩ䟿Ѫаਠᇩ䟿Ѫаਠᇩ䟿Ѫ20kVAⲴঅ⴨ਈ঻ಘⲴঅ⴨ਈ঻ಘⲴঅ⴨ਈ঻ಘⲴঅ⴨ਈ঻ಘˈ̍̍̍⭥঻Ѫ⭥঻Ѫ⭥঻Ѫ⭥঻Ѫ3300/220Vˈ̍̍̍

㤕ਈ঻ಘ൘┑䖭䘀㹼㤕ਈ঻ಘ൘┑䖭䘀㹼㤕ਈ঻ಘ൘┑䖭䘀㹼㤕ਈ঻ಘ൘┑䖭䘀㹼ˈ̍̍̍Ҽ⅑חਟ᧕ࠐ⳿Ҽ⅑חਟ᧕ࠐ⳿Ҽ⅑חਟ᧕ࠐ⳿Ҽ⅑חਟ᧕40⳿ࠐWǃǃǃǃ220Vǃǃǃǃ

cosϕϕϕϕ=0.44Ⲵᰕݹ⚟Ⲵᰕݹ⚟Ⲵᰕݹ⚟Ⲵᰕݹ⚟˛̨̨̨

䀓䀓䀓䀓˖̟̟̟

ᰕݹ⚟Ⲵ㿶൘࣏⦷Ѫᰕݹ⚟Ⲵ㿶൘࣏⦷Ѫᰕݹ⚟Ⲵ㿶൘࣏⦷Ѫᰕݹ⚟Ⲵ㿶൘࣏⦷Ѫ

ਟ᧕Ⲵᰕݹ⚟⳿ᮠਟ᧕Ⲵᰕݹ⚟⳿ᮠਟ᧕Ⲵᰕݹ⚟⳿ᮠਟ᧕Ⲵᰕݹ⚟⳿ᮠ˖̟̟̟

ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷S

40

cos 0.44R

P
S VA

ϕ
= =

20000
220

40

0.44
R

S

S
= =
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⭥঻ਈ∄⭥঻ਈ∄⭥঻ਈ∄⭥঻ਈ∄K=3ˈ̍̍̍Y/ƸƸƸƸ᧕⌅Ⲵй⴨ਈ঻ಘ᧕⌅Ⲵй⴨ਈ঻ಘ᧕⌅Ⲵй⴨ਈ঻ಘ᧕⌅Ⲵй⴨ਈ঻ಘˈ̍̍̍ަҼ⅑ަחҼ⅑ަחҼ⅑ަחҼ⅑ח

仍ᇊ⭥঻仍ᇊ⭥঻仍ᇊ⭥঻仍ᇊ⭥঻必必0荷必必0荷必必0荷必必0荷ˈ̍̍̍а⅑ח仍ᇊ⭥঻ᱟа⅑ח仍ᇊ⭥঻ᱟа⅑ח仍ᇊ⭥঻ᱟа⅑ח仍ᇊ⭥঻ᱟ˄˄˄˄ ˅˅˅˅

A’

B’

C’

N2

A

B
C

N1

O

U1p=U2p××××3=660V

1143V

=1P 1

2P 2

3
U N

=
U N

= =1 13l PU U 1143114311431143VVVV
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Y/Y0䘎᧕Ⲵй⴨ਈ঻ಘ䘎᧕Ⲵй⴨ਈ঻ಘ䘎᧕Ⲵй⴨ਈ঻ಘ䘎᧕Ⲵй⴨ਈ঻ಘˈ̍̍̍ਈ∄ਈ∄ਈ∄ਈ∄K=25ˈ̍̍̍৏䗩㓯⭥঻৏䗩㓯⭥঻৏䗩㓯⭥঻৏䗩㓯⭥঻

10KVˈ̍̍̍࢟䗩࢟䗩࢟䗩࢟䗩I2N=130Aˈ̍̍̍ਈ঻ಘᇩ䟿Ѫਈ঻ಘᇩ䟿Ѫਈ঻ಘᇩ䟿Ѫਈ঻ಘᇩ䟿Ѫ˄˄˄˄ ˅˅˅˅KVA

Aˊ́́́ 156

B. 52

C. 90

D.     78

C

=1 2

2 1

1I N
=

I N K

I1N=I2N/K=5.2A

= × ×

3

3 10 5.2 = 90

l lS = U I

KVA

����

ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷ਈ঻ಘᇩ䟿ᱟᤷ㿶൘࣏⦷S
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й⴨ᔲ↕⭥ࣘᵪй⴨ᔲ↕⭥ࣘᵪй⴨ᔲ↕⭥ࣘᵪй⴨ᔲ↕⭥ࣘᵪˈ̍̍̍仍ᇊ䖜䙏仍ᇊ䖜䙏仍ᇊ䖜䙏仍ᇊ䖜䙏nN=1450rpmˈ̍̍̍オ䖭ᰦⲴ䖜オ䖭ᰦⲴ䖜オ䖭ᰦⲴ䖜オ䖭ᰦⲴ䖜

ᐞ⦷ᐞ⦷ᐞ⦷ᐞ⦷sㅹҾㅹҾㅹҾㅹҾ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅

˄˄˄˄B˅˅˅˅

˄˄˄˄C˅˅˅˅

˄˄˄˄D˅˅˅˅

0

0

Nn - n
s =

n
����

A

1500 -1450
= 0.033

1500

1500 -1450
= 0.035

1450

0.033 0.035< s <

0.033s <

1
0

60 f
n =

p

2=p 䖜˅࠶ /( 5001

1=p 䖜˅࠶ /( 0003

ᶱሩᮠᶱሩᮠᶱሩᮠᶱሩᮠ ਼↕䖜䙏਼↕䖜䙏਼↕䖜䙏਼↕䖜䙏(f1=50Hz)

3=p 䖜˅࠶ /( 0001

4=p 䖜䖜䖜䖜˅˅˅˅࠶࠶࠶࠶ /( 750

06㘳仈㘳仈㘳仈㘳仈
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аਠаਠаਠаਠ2.2kWⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪˈ̍̍̍ᇊᆀ㔅㓴᧕ᡀᇊᆀ㔅㓴᧕ᡀᇊᆀ㔅㓴᧕ᡀᇊᆀ㔅㓴᧕ᡀYᖒᖒᖒᖒˈ̍̍̍仍仍仍仍

ᇊ⭥঻ᇊ⭥঻ᇊ⭥঻ᇊ⭥঻UN=380Vˈ࣏̍̍̍⦷ഐᮠ࣏⦷ഐᮠ࣏⦷ഐᮠ࣏⦷ഐᮠcosΦΦΦΦN=0.82ˈ̍̍̍᭸⦷ᱟ᭸⦷ᱟ᭸⦷ᱟ᭸⦷ᱟ

ηηηηN=81%ˈ̍̍̍ަ仍ᇊ⭥⍱ㅹҾަ仍ᇊ⭥⍱ㅹҾަ仍ᇊ⭥⍱ㅹҾަ仍ᇊ⭥⍱ㅹҾ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅4A

˄˄˄˄B˅˅˅˅8.6A

˄˄˄˄C˅˅˅˅5A

˄˄˄˄D˅˅˅˅7.4A

ϕ ×l lP = 3U I cos η

����

C
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й⴨ᔲ↕⭥ࣘᵪй⴨ᔲ↕⭥ࣘᵪй⴨ᔲ↕⭥ࣘᵪй⴨ᔲ↕⭥ࣘᵪˈ̍̍̍ᖃᤆࣘⲴᵪỠ䍏䖭䖜⸙ᴹᡰ᭩ਈᰦᖃᤆࣘⲴᵪỠ䍏䖭䖜⸙ᴹᡰ᭩ਈᰦᖃᤆࣘⲴᵪỠ䍏䖭䖜⸙ᴹᡰ᭩ਈᰦᖃᤆࣘⲴᵪỠ䍏䖭䖜⸙ᴹᡰ᭩ਈᰦˈ̍̍̍

⭥ᵪⲴ࣏⦷ഐᮠ⭥ᵪⲴ࣏⦷ഐᮠ⭥ᵪⲴ࣏⦷ഐᮠ⭥ᵪⲴ࣏⦷ഐᮠcosϕϕϕϕᱟ੖Պਈॆᱟ੖Պਈॆᱟ੖Պਈॆᱟ੖Պਈॆˈ̍̍̍ྲ֐䇔ѪՊਈॆྲ֐䇔ѪՊਈॆྲ֐䇔ѪՊਈॆྲ֐䇔ѪՊਈॆˈ࣏̍̍̍⦷࣏⦷࣏⦷࣏⦷

ഐᮠഐᮠഐᮠഐᮠcosϕϕϕϕ оᵪỠ䍏䖭Ⲵབྷሿޣ㌫ѪоᵪỠ䍏䖭Ⲵབྷሿޣ㌫ѪоᵪỠ䍏䖭Ⲵབྷሿޣ㌫ѪоᵪỠ䍏䖭Ⲵབྷሿޣ㌫Ѫ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅ cos ϕϕϕϕоᵪỠ䍏䖭ᰐޣоᵪỠ䍏䖭ᰐޣоᵪỠ䍏䖭ᰐޣоᵪỠ䍏䖭ᰐޣ

˄˄˄˄B˅˅˅˅⭥ᵪオ䖭઼┑䖭ᰦ⭥ᵪオ䖭઼┑䖭ᰦ⭥ᵪオ䖭઼┑䖭ᰦ⭥ᵪオ䖭઼┑䖭ᰦcos ϕϕϕϕ ൷ᴰሿ൷ᴰሿ൷ᴰሿ൷ᴰሿˈ̍̍̍0.5┑䖭ᰦ┑䖭ᰦ┑䖭ᰦ┑䖭ᰦcosϕϕϕϕᴰབྷᴰབྷᴰབྷᴰབྷ

˄˄˄˄C˅˅˅˅⭥ᵪオ䖭ᰦ⭥ᵪオ䖭ᰦ⭥ᵪオ䖭ᰦ⭥ᵪオ䖭ᰦcosϕϕϕϕབྷབྷབྷབྷˈ̍̍̍᧕䘁᧕䘁᧕䘁᧕䘁┑䖭ᰦ┑䖭ᰦ┑䖭ᰦ┑䖭ᰦcosϕϕϕϕᴰሿᴰሿᴰሿᴰሿ

˄˄˄˄D˅˅˅˅⭥ᵪオ䖭ᰦ⭥ᵪオ䖭ᰦ⭥ᵪオ䖭ᰦ⭥ᵪオ䖭ᰦcosϕϕϕϕሿሿሿሿˈ̍̍̍᧕䘁᧕䘁᧕䘁᧕䘁┑䖭ᰦ┑䖭ᰦ┑䖭ᰦ┑䖭ᰦcosϕϕϕϕᴰབྷᴰབྷᴰབྷᴰབྷ ����

D
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й⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘ

й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏й⴨ᔲ↕⭥ࣘᵪⲴ䈳䙏

й⴨ᔲ↕⭥ࣘᵪⲴࣘࡦй⴨ᔲ↕⭥ࣘᵪⲴࣘࡦй⴨ᔲ↕⭥ࣘᵪⲴࣘࡦй⴨ᔲ↕⭥ࣘᵪⲴࣘࡦй⴨ᔲ↕⭥ࣘᵪⲴࣘࡦй⴨ᔲ↕⭥ࣘᵪⲴࣘࡦй⴨ᔲ↕⭥ࣘᵪⲴࣘࡦй⴨ᔲ↕⭥ࣘᵪⲴࣘࡦ
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䎧ࣘᙗ㜭䎧ࣘᙗ㜭䎧ࣘᙗ㜭䎧ࣘᙗ㜭䎧ࣘᙗ㜭䎧ࣘᙗ㜭䎧ࣘᙗ㜭䎧ࣘᙗ㜭

䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䰞仈䰞仈䰞仈䰞仈˖̟̟̟䎧ࣘ⭥⍱བྷ䎧ࣘ⭥⍱བྷ䎧ࣘ⭥⍱བྷ䎧ࣘ⭥⍱བྷˈ̍̍̍䎧ࣘ䖜⸙ሿ䎧ࣘ䖜⸙ሿ䎧ࣘ䖜⸙ሿ䎧ࣘ䖜⸙ሿ䎧ࣘ⭥⍱བྷ䎧ࣘ⭥⍱བྷ䎧ࣘ⭥⍱བྷ䎧ࣘ⭥⍱བྷˈ̍̍̍䎧ࣘ䖜⸙ሿ䎧ࣘ䖜⸙ሿ䎧ࣘ䖜⸙ሿ䎧ࣘ䖜⸙ሿǄǄǄǄ

а㡜ѝሿර啐ㅬᔿ⭥ᵪ䎧ࣘ⭥⍱Ѫ仍ᇊ⭥⍱Ⲵа㡜ѝሿර啐ㅬᔿ⭥ᵪ䎧ࣘ⭥⍱Ѫ仍ᇊ⭥⍱Ⲵа㡜ѝሿර啐ㅬᔿ⭥ᵪ䎧ࣘ⭥⍱Ѫ仍ᇊ⭥⍱Ⲵа㡜ѝሿර啐ㅬᔿ⭥ᵪ䎧ࣘ⭥⍱Ѫ仍ᇊ⭥⍱Ⲵ5 ~ 7 ؽؽؽؽ

⭥ࣘᵪⲴ䎧ࣘ⭥ࣘᵪⲴ䎧ࣘ⭥ࣘᵪⲴ䎧ࣘ⭥ࣘᵪⲴ䎧ࣘ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ䖜⸙Ѫ仍ᇊ䖜⸙Ⲵ(1.0~2.2)(1.0~2.2)ؽؽؽؽǄǄǄǄؽؽؽؽǄǄǄǄ

䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ˖̟̟̟䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ˖̟̟̟ n n = = 00 ˈ̍̍̍̍̍̍̍s s =1, =1, ᧕䙊⭥Ⓚ᧕䙊⭥Ⓚ᧕䙊⭥Ⓚ᧕䙊⭥ⓀǄǄǄǄ᧕䙊⭥Ⓚ᧕䙊⭥Ⓚ᧕䙊⭥Ⓚ᧕䙊⭥ⓀǄǄǄǄ

й⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘй⴨ᔲ↕⭥ࣘᵪⲴ䎧ࣘ

www.plcworld.cn技成培训网 
www.jcpeixun.com



193

Z

U
I l

l
3

: Y ====ᱏᖒ㚄㔃ᰦᱏᖒ㚄㔃ᰦᱏᖒ㚄㔃ᰦᱏᖒ㚄㔃ᰦ

Z

U
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l 3====∆∆∆∆й䀂ᖒ㚄㔃ᰦй䀂ᖒ㚄㔃ᰦй䀂ᖒ㚄㔃ᰦй䀂ᖒ㚄㔃ᰦ˖̟̟̟

䇮䇮䇮䇮˖̟̟̟⭥ᵪ⇿⴨䱫ᣇѪ⭥ᵪ⇿⴨䱫ᣇѪ⭥ᵪ⇿⴨䱫ᣇѪ⭥ᵪ⇿⴨䱫ᣇѪ䇮䇮䇮䇮˖̟̟̟⭥ᵪ⇿⴨䱫ᣇѪ⭥ᵪ⇿⴨䱫ᣇѪ⭥ᵪ⇿⴨䱫ᣇѪ⭥ᵪ⇿⴨䱫ᣇѪ

3

1Y ====
∆∆∆∆l

l

I

I

1.  1.  䱽঻䎧ࣘ䱽঻䎧ࣘ䱽঻䎧ࣘ䱽঻䎧ࣘ䱽঻䎧ࣘ䱽঻䎧ࣘ䱽঻䎧ࣘ䱽঻䎧ࣘ

(1) Y(1) Y ˉ̄̄̄̄̄̄̄ ∆∆∆∆∆∆∆∆ᦒ᧕䎧ࣘᦒ᧕䎧ࣘᦒ᧕䎧ࣘᦒ᧕䎧ࣘᦒ᧕䎧ࣘᦒ᧕䎧ࣘᦒ᧕䎧ࣘᦒ᧕䎧ࣘ

∴∴∴∴∴∴∴∴䱽঻䎧ࣘᰦⲴ⭥⍱䱽঻䎧ࣘᰦⲴ⭥⍱䱽঻䎧ࣘᰦⲴ⭥⍱䱽঻䎧ࣘᰦⲴ⭥⍱䱽঻䎧ࣘᰦⲴ⭥⍱䱽঻䎧ࣘᰦⲴ⭥⍱䱽঻䎧ࣘᰦⲴ⭥⍱䱽঻䎧ࣘᰦⲴ⭥⍱

Ѫⴤ᧕䎧ࣘᰦⲴѪⴤ᧕䎧ࣘᰦⲴѪⴤ᧕䎧ࣘᰦⲴѪⴤ᧕䎧ࣘᰦⲴѪⴤ᧕䎧ࣘᰦⲴѪⴤ᧕䎧ࣘᰦⲴѪⴤ᧕䎧ࣘᰦⲴѪⴤ᧕䎧ࣘᰦⲴ

3

1

YlI

Z

lU

+

ˉ̄̄̄

䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ

U1

U2

V1

V1W1

W2

∆∆∆∆lI

lU

+

ˉ̄̄̄

Z

↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼

U1

U2

V1V2

W1

W2

Z
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lUU
3

1
P ====

(a) ӵ䘲⭘Ҿ↓ᑨ䘀㹼Ѫй䀂ᖒ㚄㔃Ⲵ⭥ᵪӵ䘲⭘Ҿ↓ᑨ䘀㹼Ѫй䀂ᖒ㚄㔃Ⲵ⭥ᵪӵ䘲⭘Ҿ↓ᑨ䘀㹼Ѫй䀂ᖒ㚄㔃Ⲵ⭥ᵪӵ䘲⭘Ҿ↓ᑨ䘀㹼Ѫй䀂ᖒ㚄㔃Ⲵ⭥ᵪǄǄǄǄ

)( 2

S t UT ∝∝∝∝(b) Yˉ̄̄̄ ∆∆∆∆ 䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ ↓↓↓↓↓→↓→↓→↓→ stst TI

Yˉ̄̄̄∆∆∆∆ ᦒ᧕䎧ࣘ䘲ਸҾオ䖭ᡆ䖫䖭䎧ࣘⲴ൪ਸᦒ᧕䎧ࣘ䘲ਸҾオ䖭ᡆ䖫䖭䎧ࣘⲴ൪ਸᦒ᧕䎧ࣘ䘲ਸҾオ䖭ᡆ䖫䖭䎧ࣘⲴ൪ਸᦒ᧕䎧ࣘ䘲ਸҾオ䖭ᡆ䖫䖭䎧ࣘⲴ൪ਸ

YY-- ∆∆∆∆∆∆∆∆ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈ᦒ᧕䎧ࣘᓄ⌘᜿Ⲵ䰞仈

∆SY tst
3

1
TT ====

↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ↓ᑨ䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼䘀㹼

Ul

U1W2

V2

W1

+

˻˻˻˻

U2
V1

UP

䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ䎧ࣘ

+

˻˻˻˻˻˻˻˻Ul

+

˻˻˻˻

U1

W2

V2W1

U2

V1
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8ᴹаਠᴹаਠᴹаਠᴹаਠ6kWⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪˈ̍̍̍ަ仍ᇊ䘀㹼䖜䙏ަ仍ᇊ䘀㹼䖜䙏ަ仍ᇊ䘀㹼䖜䙏ަ仍ᇊ䘀㹼䖜䙏

ѪѪѪѪ1489rpmˈ̍̍̍仍ᇊ⭥঻Ѫ仍ᇊ⭥঻Ѫ仍ᇊ⭥঻Ѫ仍ᇊ⭥঻Ѫ380Vˈ̍̍̍ޘ঻੟ࣘ䖜⸙ᱟ仍ޘ঻੟ࣘ䖜⸙ᱟ仍ޘ঻੟ࣘ䖜⸙ᱟ仍ޘ঻੟ࣘ䖜⸙ᱟ仍

ᇊ䖜⸙Ⲵᇊ䖜⸙Ⲵᇊ䖜⸙Ⲵᇊ䖜⸙Ⲵ1.2ؽؽؽؽˈ̍̍̍⧠䟷⭘⧠䟷⭘⧠䟷⭘⧠䟷⭘虚虚虚虚 媒媒媒媒 ƸƸƸƸ੟ࣘԕ䱽վަ੟ࣘ⭥੟ࣘԕ䱽վަ੟ࣘ⭥੟ࣘԕ䱽վަ੟ࣘ⭥੟ࣘԕ䱽վަ੟ࣘ⭥

⍱⍱⍱⍱ˈ̍̍̍↔ᰦⲴ੟ࣘ䖜⸙Ѫ↔ᰦⲴ੟ࣘ䖜⸙Ѫ↔ᰦⲴ੟ࣘ䖜⸙Ѫ↔ᰦⲴ੟ࣘ䖜⸙Ѫ˖̟̟̟

(A)  15.39Nm

(B)  26.82Nm

(C)  38.7Nm

(D)   46.44Nm

07㘳仈㘳仈㘳仈㘳仈

∆SY tst
3

1
TT ====)( 2

St UT ∝∝∝∝

l
P

U
U =

3

6( )
9550 38.48N.m

1489

kW

rpm
= =

9550 N
N

N

P
T =

n

NST 1.2 38.48 46.17N.mT = × =
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䪸ሩй⴨ᔲ↕⭥ࣘᵪ੟ࣘ⢩⛩䪸ሩй⴨ᔲ↕⭥ࣘᵪ੟ࣘ⢩⛩䪸ሩй⴨ᔲ↕⭥ࣘᵪ੟ࣘ⢩⛩䪸ሩй⴨ᔲ↕⭥ࣘᵪ੟ࣘ⢩⛩ˈ̍̍̍䟷⭘䟷⭘䟷⭘䟷⭘Yˉ̄̄̄����੟ࣘਟ߿ሿ੟ࣘਟ߿ሿ੟ࣘਟ߿ሿ੟ࣘਟ߿ሿ

੟ࣘ⭥⍱઼੟ࣘ䖜⸙੟ࣘ⭥⍱઼੟ࣘ䖜⸙੟ࣘ⭥⍱઼੟ࣘ䖜⸙੟ࣘ⭥⍱઼੟ࣘ䖜⸙ǄǄǄǄлࡇ䈤⌅↓⺞Ⲵᱟлࡇ䈤⌅↓⺞Ⲵᱟлࡇ䈤⌅↓⺞Ⲵᱟлࡇ䈤⌅↓⺞Ⲵᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅Y䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘Yˉ̄̄̄����੟ࣘ੟ࣘ੟ࣘ੟ࣘˈ̍̍̍੟ࣘ⭥⍱઼੟ࣘ䖜੟ࣘ⭥⍱઼੟ࣘ䖜੟ࣘ⭥⍱઼੟ࣘ䖜੟ࣘ⭥⍱઼੟ࣘ䖜

⸙䜭ᱟⴤ᧕੟ࣘⲴ⸙䜭ᱟⴤ᧕੟ࣘⲴ⸙䜭ᱟⴤ᧕੟ࣘⲴ⸙䜭ᱟⴤ᧕੟ࣘⲴ1/3

B˅˅˅˅ Y䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘Yˉ̄̄̄����੟ࣘ੟ࣘ੟ࣘ੟ࣘˈ̍̍̍੟ࣘ⭥⍱ⴤ᧕੟੟ࣘ⭥⍱ⴤ᧕੟੟ࣘ⭥⍱ⴤ᧕੟੟ࣘ⭥⍱ⴤ᧕੟

ࣘⲴࣘⲴࣘⲴࣘⲴ1/3ˈ̍̍̍੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ1/√√√√3

C˅˅˅˅ ����䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘Yˉ̄̄̄����੟ࣘ੟ࣘ੟ࣘ੟ࣘˈ̍̍̍੟ࣘ⭥⍱઼੟ࣘ੟ࣘ⭥⍱઼੟ࣘ੟ࣘ⭥⍱઼੟ࣘ੟ࣘ⭥⍱઼੟ࣘ

䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ1/3

D˅˅˅˅ ����䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘䘎᧕Ⲵ⭥ᵪ⭘Yˉ̄̄̄����੟ࣘ੟ࣘ੟ࣘ੟ࣘˈ̍̍̍੟ࣘ⭥⍱ⴤ᧕੟੟ࣘ⭥⍱ⴤ᧕੟੟ࣘ⭥⍱ⴤ᧕੟੟ࣘ⭥⍱ⴤ᧕੟

ࣘⲴࣘⲴࣘⲴࣘⲴ1/ √√√√3 ˈ̍̍̍੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ੟ࣘ䖜⸙䜭ᱟⴤ᧕੟ࣘⲴ1/3

∝ 2
T U

����

C
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ᱪ⮴ԍ។ߘ⩤ᱪ⮴ԍ។ߘ⩤ᱪ⮴ԍ។ߘ⩤ᱪ⮴ԍ។ߘ⩤

⭥ࣘᵪ؍ᣔ⭥ࣘᵪ؍ᣔ⭥ࣘᵪ؍ᣔ⭥ࣘᵪ؍ᣔ

Ⲵ㊫රⲴ㊫රⲴ㊫රⲴ㊫ර˖̟̟̟

ཡ঻؍ᣔཡ঻؍ᣔཡ঻؍ᣔཡ঻؍ᣔ˖̟̟̟䟷⭘㔗⭥ಘ䟷⭘㔗⭥ಘ䟷⭘㔗⭥ಘ䟷⭘㔗⭥ಘǃǃǃǃ᧕䀖ಘ᧗ࡦ᧕䀖ಘ᧗ࡦ᧕䀖ಘ᧗ࡦ᧕䀖ಘ᧗ࡦ

⸝䐟؍ᣔ⸝䐟؍ᣔ⸝䐟؍ᣔ⸝䐟؍ᣔ˖̟̟̟࣐⟄ᯝಘ࣐⟄ᯝಘ࣐⟄ᯝಘ࣐⟄ᯝಘ

䗷䖭؍ᣔ䗷䖭؍ᣔ䗷䖭؍ᣔ䗷䖭؍ᣔ˖̟̟̟࣐✝㔗⭥ಘ࣐✝㔗⭥ಘ࣐✝㔗⭥ಘ࣐✝㔗⭥ಘ
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⭥ᵪⲴ↓৽䖜᧗ࡦ⭥ᵪⲴ↓৽䖜᧗ࡦ⭥ᵪⲴ↓৽䖜᧗ࡦ⭥ᵪⲴ↓৽䖜᧗ࡦ
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SB1
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SBF

FR

KMR

KMR

KMF

KMR
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3~

A B C

KMF

FU

Q S

FR

KMR

SBR

䗷䖭؍ᣔ䗷䖭؍ᣔ䗷䖭؍ᣔ䗷䖭؍ᣔ

⅐঻؍ᣔ⅐঻؍ᣔ⅐঻؍ᣔ⅐঻؍ᣔӂ䬱ӂ䬱ӂ䬱ӂ䬱

㠚䬱㠚䬱㠚䬱㠚䬱
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⭥ࣘᵪ㔗⭥㔗⭥ಘ᧕䀖ಘ᧗ࡦ⭥䐟ѝ⭥ࣘᵪ㔗⭥㔗⭥ಘ᧕䀖ಘ᧗ࡦ⭥䐟ѝ⭥ࣘᵪ㔗⭥㔗⭥ಘ᧕䀖ಘ᧗ࡦ⭥䐟ѝ⭥ࣘᵪ㔗⭥㔗⭥ಘ᧕䀖ಘ᧗ࡦ⭥䐟ѝˈ̍̍̍✝㔗⭥ಘⲴ↓⺞✝㔗⭥ಘⲴ↓⺞✝㔗⭥ಘⲴ↓⺞✝㔗⭥ಘⲴ↓⺞

䘎᧕ᯩ⌅ᓄᖃᱟ䘎᧕ᯩ⌅ᓄᖃᱟ䘎᧕ᯩ⌅ᓄᖃᱟ䘎᧕ᯩ⌅ᓄᖃᱟ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵ˈ̍̍̍ަᑨᔰ䀖ཤоަᑨᔰ䀖ཤоަᑨᔰ䀖ཤоަᑨᔰ䀖ཤо

᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ

˄˄˄˄B˅˅˅˅✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴਁ✝ݳԦѢ᧕൘ѫഎ䐟޵ˈ̍̍̍ަᑨ䰝䀖ཤоަᑨ䰝䀖ཤоަᑨ䰝䀖ཤоަᑨ䰝䀖ཤо

᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ

˄˄˄˄C˅˅˅˅✝㔗⭥ಘⲴᑨᔰ䀖ཤѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴᑨᔰ䀖ཤѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴᑨᔰ䀖ཤѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴᑨᔰ䀖ཤѢ᧕൘ѫഎ䐟ݳ✝ਁަ̍̍̍ˈ޵Ԧоަਁ✝ݳԦоަਁ✝ݳԦоަਁ✝ݳԦо

᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ

˄˄˄˄D˅˅˅˅✝㔗⭥ಘⲴᑨ䰝䀖ཤѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴᑨ䰝䀖ཤѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴᑨ䰝䀖ཤѢ᧕൘ѫഎ䐟޵✝㔗⭥ಘⲴᑨ䰝䀖ཤѢ᧕൘ѫഎ䐟ݳ✝ਁަ̍̍̍ˈ޵Ԧоަਁ✝ݳԦоަਁ✝ݳԦоަਁ✝ݳԦо

᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ᧕䀖ಘ᧗ࡦ㓯സѢ᧕൘᧗ࡦഎ䐟ѝ
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⭥ࣘᵪ㔗⭥⭥ࣘᵪ㔗⭥⭥ࣘᵪ㔗⭥⭥ࣘᵪ㔗⭥-᧕䀖ಘ᧗ࡦ⭥䐟ѝ᧕䀖ಘ᧗ࡦ⭥䐟ѝ᧕䀖ಘ᧗ࡦ⭥䐟ѝ᧕䀖ಘ᧗ࡦ⭥䐟ѝˈ̍̍̍ਚ㾱Ӕ⍱᧕䀖ಘਚ㾱Ӕ⍱᧕䀖ಘਚ㾱Ӕ⍱᧕䀖ಘਚ㾱Ӕ⍱᧕䀖ಘ㓯സᗇ㓯സᗇ㓯സᗇ㓯സᗇ

⭥⭥⭥⭥ˈ̍̍̍᧕䀖ಘࣘ֌᧕䀖ಘࣘ֌᧕䀖ಘࣘ֌᧕䀖ಘࣘ֌ˈ̍̍̍֯ᗇ֯ᗇ֯ᗇ֯ᗇ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅ѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤ䰝ਸѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤ䰝ਸѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤ䰝ਸѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤ䰝ਸˈ̍̍̍⭥ᵪ䘀䖜⭥ᵪ䘀䖜⭥ᵪ䘀䖜⭥ᵪ䘀䖜ǄǄǄǄ

˄˄˄˄B˅˅˅˅ѫᑨᔰ䀖ཤ䰝ਸѫᑨᔰ䀖ཤ䰝ਸѫᑨᔰ䀖ཤ䰝ਸѫᑨᔰ䀖ཤ䰝ਸˈ̍̍̍䖵ࣙᑨᔰ䀖ཤᯝᔰ䖵ࣙᑨᔰ䀖ཤᯝᔰ䖵ࣙᑨᔰ䀖ཤᯝᔰ䖵ࣙᑨᔰ䀖ཤᯝᔰˈ̍̍̍⭥ᵪ䘀䖜⭥ᵪ䘀䖜⭥ᵪ䘀䖜⭥ᵪ䘀䖜ǄǄǄǄ

˄˄˄˄C˅˅˅˅ѫᑨᔰ䀖ཤ઼䖵ࣙᑨ䰝䀖ཤ䰝ਸѫᑨᔰ䀖ཤ઼䖵ࣙᑨ䰝䀖ཤ䰝ਸѫᑨᔰ䀖ཤ઼䖵ࣙᑨ䰝䀖ཤ䰝ਸѫᑨᔰ䀖ཤ઼䖵ࣙᑨ䰝䀖ཤ䰝ਸˈ̍̍̍⭥ᵪ䘀䖜⭥ᵪ䘀䖜⭥ᵪ䘀䖜⭥ᵪ䘀䖜ǄǄǄǄ

˄˄˄˄D˅˅˅˅ѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤᯝᔰѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤᯝᔰѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤᯝᔰѫᑨᔰ䀖ཤ઼䖵ࣙᑨᔰ䀖ཤᯝᔰˈ̍̍̍⭥ᵪڌ䖜⭥ᵪڌ䖜⭥ᵪڌ䖜⭥ᵪڌ䖜ǄǄǄǄ
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亪ᒿ᧗ࡦ⭥䐟亪ᒿ᧗ࡦ⭥䐟亪ᒿ᧗ࡦ⭥䐟亪ᒿ᧗ࡦ⭥䐟˖̟̟̟є⭥ᵪє⭥ᵪє⭥ᵪє⭥ᵪਚ؍䇱䎧ࣘⲴݸਾ亪ᒿਚ؍䇱䎧ࣘⲴݸਾ亪ᒿਚ؍䇱䎧ࣘⲴݸਾ亪ᒿਚ؍䇱䎧ࣘⲴݸਾ亪ᒿˈ̍̍̍

⋑ᴹᔦᰦ㾱≲⋑ᴹᔦᰦ㾱≲⋑ᴹᔦᰦ㾱≲⋑ᴹᔦᰦ㾱≲ǄǄǄǄ

FU

KM2
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A B C

FU

M

3~

A B C

KM1

FR1

M

3~

ѫ⭥䐟ѫ⭥䐟ѫ⭥䐟ѫ⭥䐟

᧗ࡦ⭥䐟᧗ࡦ⭥䐟᧗ࡦ⭥䐟᧗ࡦ⭥䐟

KM1
KM2SB3

SB4

FR2

KM2

KM1SB1
SB2

FR1

KM1
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മ⽪᧗ࡦ⭥䐟ѝമ⽪᧗ࡦ⭥䐟ѝമ⽪᧗ࡦ⭥䐟ѝമ⽪᧗ࡦ⭥䐟ѝˈ̍̍̍KM1ǃǃǃǃKM2࡛࠶᧗ࡦ⭥ᵪ࡛࠶᧗ࡦ⭥ᵪ࡛࠶᧗ࡦ⭥ᵪ࡛࠶᧗ࡦ⭥ᵪM1ǃǃǃǃ

M2ǄǄǄǄ᷀࠶⭥䐟Ⲵᐕ֌ᛵ᷀࠶ߥ⭥䐟Ⲵᐕ֌ᛵ᷀࠶ߥ⭥䐟Ⲵᐕ֌ᛵ᷀࠶ߥ⭥䐟Ⲵᐕ֌ᛵߥǄǄǄǄ FR

SB1
SB2

KM1

KM1

KT

KM2

KT

SB2 KM1ᗇ⭥ᗇ⭥ᗇ⭥ᗇ⭥ M1੟ࣘ੟ࣘ੟ࣘ੟ࣘ

KTᗇ⭥ᗇ⭥ᗇ⭥ᗇ⭥

ᔦᰦᔦᰦᔦᰦᔦᰦ
KM2ᗇ⭥ᗇ⭥ᗇ⭥ᗇ⭥

M2੟ࣘ੟ࣘ੟ࣘ੟ࣘ

SB1 KM1ǃǃǃǃKTǃǃǃǃKM2਼ᰦཡ⭥਼ᰦཡ⭥਼ᰦཡ⭥਼ᰦཡ⭥
M1ǃǃǃǃM2਼ᰦڌ䖖਼ᰦڌ䖖਼ᰦڌ䖖਼ᰦڌ䖖
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⁑ᤏؑਧоᮠᆇؑਧ⁑ᤏؑਧоᮠᆇؑਧ⁑ᤏؑਧоᮠᆇؑਧ⁑ᤏؑਧоᮠᆇؑਧ

⁑ᤏؑਧ⁑ᤏؑਧ⁑ᤏؑਧ⁑ᤏؑਧ˖̟̟̟൘ᰦ䰤к઼൘ᰦ䰤к઼൘ᰦ䰤к઼൘ᰦ䰤к઼

ᮠ٬к䘎㔝Ⲵؑਧᮠ٬к䘎㔝Ⲵؑਧᮠ٬к䘎㔝Ⲵؑਧᮠ٬к䘎㔝ⲴؑਧǄǄǄǄ

ᮠᆇؑਧᮠᆇؑਧᮠᆇؑਧᮠᆇؑਧ˖̟̟̟ᮠᆇؑਧᮠᆇؑਧᮠᆇؑਧᮠᆇؑਧ˖̟̟̟൘ᰦ䰤к઼൘ᰦ䰤к઼൘ᰦ䰤к઼൘ᰦ䰤к઼

ᮠ٬кн䘎㔝Ⲵᮠ٬кн䘎㔝Ⲵᮠ٬кн䘎㔝Ⲵᮠ٬кн䘎㔝Ⲵ˄˄˄˄ণ⿫ণ⿫ণ⿫ণ⿫

ᮓⲴᮓⲴᮓⲴᮓⲴ˅˅˅˅ؑਧؑਧؑਧؑਧǄǄǄǄ

uu

⁑ᤏؑਧ⌒ᖒ⁑ᤏؑਧ⌒ᖒ⁑ᤏؑਧ⌒ᖒ⁑ᤏؑਧ⌒ᖒ ᮠᆇؑਧ⌒ᖒᮠᆇؑਧ⌒ᖒᮠᆇؑਧ⌒ᖒᮠᆇؑਧ⌒ᖒ

t
t

ሩ⁑ᤏؑਧ䘋㹼Ր䗃ሩ⁑ᤏؑਧ䘋㹼Ր䗃ሩ⁑ᤏؑਧ䘋㹼Ր䗃ሩ⁑ᤏؑਧ䘋㹼Ր䗃ǃǃǃǃ

༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ

⁑ᤏ⭥䐟⁑ᤏ⭥䐟⁑ᤏ⭥䐟⁑ᤏ⭥䐟ǄǄǄǄ

ሩᮠᆇؑਧ䘋㹼Ր䗃ሩᮠᆇؑਧ䘋㹼Ր䗃ሩᮠᆇؑਧ䘋㹼Ր䗃ሩᮠᆇؑਧ䘋㹼Ր䗃ǃǃǃǃ

༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ༴⨶Ⲵ⭥ᆀ㓯䐟〠Ѫ

ᮠᆇ⭥䐟ᮠᆇ⭥䐟ᮠᆇ⭥䐟ᮠᆇ⭥䐟ǄǄǄǄ

⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠ⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠ⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠ⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠ

f(t)㺘⽪㺘⽪㺘⽪㺘⽪
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t
y=t

y u
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7/8
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C

A/D

䟷ṧ䟷ṧ䟷ṧ䟷ṧ-؍ᤱ؍ᤱ؍ᤱ؍ᤱ

⭥䐟⭥䐟⭥䐟⭥䐟S/H
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⁑ᤏؑਧⲴ᧿䘠ᯩ⌅⁑ᤏؑਧⲴ᧿䘠ᯩ⌅⁑ᤏؑਧⲴ᧿䘠ᯩ⌅⁑ᤏؑਧⲴ᧿䘠ᯩ⌅

⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠ⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠ⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠ⁑ᤏؑਧਟ⭘䘎㔝࠭ᮠf(t)㺘⽪㺘⽪㺘⽪㺘⽪

( )i = sin ωt A

䱦䏳ؑਧ䱦䏳ؑਧ䱦䏳ؑਧ䱦䏳ؑਧ

t

i

tt0

1

度哪度哪度哪度哪tttt媒媒媒媒tttt
0000

器器器器

0´´0´´0´´0´´tttt概概概概tttt
0000

度´´度´´度´´度´´tttt每每每每tttt
0000
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⁑ᤏؑਧⲴ᧿䘠ᯩ⌅⁑ᤏؑਧⲴ᧿䘠ᯩ⌅⁑ᤏؑਧⲴ᧿䘠ᯩ⌅⁑ᤏؑਧⲴ᧿䘠ᯩ⌅

( )i = sin ωt A
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i
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⋅ 0( ) 1( )i = sin ωt t - t A
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t0 t

i

0000

tt0

i

0000

tt0

1

0
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1( 2) -1( 3)y = t - t -

t

മ⽪ؑਧⲴ䀓᷀ᔿᱟമ⽪ؑਧⲴ䀓᷀ᔿᱟമ⽪ؑਧⲴ䀓᷀ᔿᱟമ⽪ؑਧⲴ䀓᷀ᔿᱟ˄˄˄˄ ˅˅˅˅

1( 2) +1( 3)y = t - t -

1( 2) -1( 3)y = t + t +

t

0000

2 3

1

y

t0000

2 3

1
y

-2-3

-1
y

t0000

2 3

1

2

t0000

2 3

1
y

t0000

2 3

1
y

-1A˅˅˅˅

B˅˅˅˅

C˅˅˅˅

�

�

�

�

A

⋅ ⋅( 2) 1( 2) - ( 3) 1( 3)y = t - t - t - t -D˅˅˅˅
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⁑ᤏؑਧⲴ仁䉡⁑ᤏؑਧⲴ仁䉡⁑ᤏؑਧⲴ仁䉡⁑ᤏؑਧⲴ仁䉡

仁䉡ቡᱟ仁⦷Ⲵ࠶ᐳᴢ㓯仁䉡ቡᱟ仁⦷Ⲵ࠶ᐳᴢ㓯仁䉡ቡᱟ仁⦷Ⲵ࠶ᐳᴢ㓯仁䉡ቡᱟ仁⦷Ⲵ࠶ᐳᴢ㓯ǄǄǄǄ

ԫօ⁑ᤏؑਧ䜭ਟኅᔰѪڵԫօ⁑ᤏؑਧ䜭ਟኅᔰѪڵԫօ⁑ᤏؑਧ䜭ਟኅᔰѪڵԫօ⁑ᤏؑਧ䜭ਟኅᔰѪڵ

・ਦ㓗ᮠ・ਦ㓗ᮠ・ਦ㓗ᮠ・ਦ㓗ᮠˈ̍̍̍䘉Ӌᥟ㦑仁⦷Ⲵ䘉Ӌᥟ㦑仁⦷Ⲵ䘉Ӌᥟ㦑仁⦷Ⲵ䘉Ӌᥟ㦑仁⦷Ⲵ

ᑵ٬᤹仁⦷ᧂࡇⲴⲴമᖒਛᑵ٬᤹仁⦷ᧂࡇⲴⲴമᖒਛᑵ٬᤹仁⦷ᧂࡇⲴⲴമᖒਛᑵ٬᤹仁⦷ᧂࡇⲴⲴമᖒਛ

仁䉡ǄǄǄǄڊ仁䉡ڊ仁䉡ڊ仁䉡ڊ
1 1

(t) = ( ) + (3 ) + (5 )
3 5

f sin t sin t sin t

1 1 1
(t) = ( ) + (3 ) + (5 ) + (7 )

3 5 7
f sin t sin t sin t sin t

ωωωωωωωω0 3ωωωω0 5ωωωω0 7ωωωω0

T

ઘᵏؑਧઘᵏؑਧઘᵏؑਧઘᵏؑਧⲴ仁䉡ᱟ⿫ᮓⲴⲴ仁䉡ᱟ⿫ᮓⲴⲴ仁䉡ᱟ⿫ᮓⲴⲴ仁䉡ᱟ⿫ᮓⲴǄǄǄǄ

䶎ઘᵏؑਧ䶎ઘᵏؑਧ䶎ઘᵏؑਧ䶎ઘᵏؑਧⲴ仁䉡ᱟ䘎㔝ⲴⲴ仁䉡ᱟ䘎㔝ⲴⲴ仁䉡ᱟ䘎㔝ⲴⲴ仁䉡ᱟ䘎㔝ⲴǄǄǄǄ
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䶎ઘᵏؑਧ䶎ઘᵏؑਧ䶎ઘᵏؑਧ䶎ઘᵏؑਧⲴ仁䉡ᱟⲴ仁䉡ᱟⲴ仁䉡ᱟⲴ仁䉡ᱟ˄˄˄˄ ˅˅˅˅ⲴⲴⲴⲴǄǄǄǄ

ઘᵏؑਧઘᵏؑਧઘᵏؑਧઘᵏؑਧⲴ仁䉡ᱟⲴ仁䉡ᱟⲴ仁䉡ᱟⲴ仁䉡ᱟ˄˄˄˄ ˅˅˅˅ⲴⲴⲴⲴǄǄǄǄ

A˅˅˅˅⿫ᮓ⿫ᮓ⿫ᮓ⿫ᮓ

B˅˅˅˅䘎㔝䘎㔝䘎㔝䘎㔝

C˅˅˅˅н㜭⺞ᇊн㜭⺞ᇊн㜭⺞ᇊн㜭⺞ᇊ

�

B

A˅˅˅˅⿫ᮓ⿫ᮓ⿫ᮓ⿫ᮓ

B˅˅˅˅䘎㔝䘎㔝䘎㔝䘎㔝

C˅˅˅˅н㜭⺞ᇊн㜭⺞ᇊн㜭⺞ᇊн㜭⺞ᇊ

�

A

www.plcworld.cn技成培训网 
www.jcpeixun.com



213

ҼҼҼҼ-ॱ䘋ࡦԓ⸱ॱ䘋ࡦԓ⸱ॱ䘋ࡦԓ⸱ॱ䘋ࡦԓ⸱˖̟̟̟⭘⭘⭘⭘4սҼ䘋ࡦᮠսҼ䘋ࡦᮠսҼ䘋ࡦᮠսҼ䘋ࡦᮠb3b2b1b0ᶕ㺘⽪ॱᶕ㺘⽪ॱᶕ㺘⽪ॱᶕ㺘⽪ॱ

䘋ࡦᮠѝⲴ䘋ࡦᮠѝⲴ䘋ࡦᮠѝⲴ䘋ࡦᮠѝⲴ 0 ~ 9 ॱњᮠ⸱ॱњᮠ⸱ॱњᮠ⸱ॱњᮠ⸱ǄǄǄǄㆰ〠ㆰ〠ㆰ〠ㆰ〠BCD⸱⸱⸱⸱ǄǄǄǄ

⭘ഋս㠚❦Ҽ䘋ࡦ⸱ѝⲴࡽॱњ⸱ᆇᶕ㺘⽪ॱ䘋ࡦ⭘ഋս㠚❦Ҽ䘋ࡦ⸱ѝⲴࡽॱњ⸱ᆇᶕ㺘⽪ॱ䘋ࡦ⭘ഋս㠚❦Ҽ䘋ࡦ⸱ѝⲴࡽॱњ⸱ᆇᶕ㺘⽪ॱ䘋ࡦ⭘ഋս㠚❦Ҽ䘋ࡦ⸱ѝⲴࡽॱњ⸱ᆇᶕ㺘⽪ॱ䘋ࡦ

ᮠ⸱ᮠ⸱ᮠ⸱ᮠ⸱ˈ̍̍̍ഐ਴սⲴᵳ׍٬⅑Ѫഐ਴սⲴᵳ׍٬⅑Ѫഐ਴սⲴᵳ׍٬⅑Ѫഐ਴սⲴᵳ׍٬⅑Ѫ8ǃǃǃǃ4ǃǃǃǃ2ǃǃǃǃ1ˈ̍̍̍᭵〠᭵〠᭵〠᭵〠8421 

BCD⸱⸱⸱⸱ǄǄǄǄ

BCD⸱⸱⸱⸱

8421BCD⸱⸱⸱⸱

(395)10˙̇̇̇(0011 1001 0101)8421BCD

BCD⸱ᱟ⭘⸱ᱟ⭘⸱ᱟ⭘⸱ᱟ⭘Ҽ䘋ࡦⲴᖒᔿ㺘⽪ॱ䘋ࡦᮠҼ䘋ࡦⲴᖒᔿ㺘⽪ॱ䘋ࡦᮠҼ䘋ࡦⲴᖒᔿ㺘⽪ॱ䘋ࡦᮠҼ䘋ࡦⲴᖒᔿ㺘⽪ॱ䘋ࡦᮠǄǄǄǄ

аսॱ䘋ࡦᮠ⭘ഋսҼ䘋ࡦᮠ㺘⽪аսॱ䘋ࡦᮠ⭘ഋսҼ䘋ࡦᮠ㺘⽪аսॱ䘋ࡦᮠ⭘ഋսҼ䘋ࡦᮠ㺘⽪аսॱ䘋ࡦᮠ⭘ഋսҼ䘋ࡦᮠ㺘⽪

3˙̇̇̇1××××2ˇ̌̌̌1××××1

9˙̇̇̇1××××8ˇ̌̌̌1××××1

5˙̇̇̇1××××4ˇ̌̌̌1××××13 9 5

ަԆቊᴹ৏⸱ަԆቊᴹ৏⸱ަԆቊᴹ৏⸱ަԆቊᴹ৏⸱ǃǃǃǃ৽⸱৽⸱৽⸱৽⸱ǃǃǃǃ㺕⸱㺕⸱㺕⸱㺕⸱ǃǃǃǃṬ䴧⸱Ṭ䴧⸱Ṭ䴧⸱Ṭ䴧⸱ǃǃǃǃ։։։։3BCD⸱ㅹ⸱ㅹ⸱ㅹ⸱ㅹ
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ሶሶሶሶ(138)10䖜ᦒѪሩᓄⲴ䖜ᦒѪሩᓄⲴ䖜ᦒѪሩᓄⲴ䖜ᦒѪሩᓄⲴ8421BCD⸱⸱⸱⸱ǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟ 1         3         8

0001    0011   1000

ণণণণ (138)10 = (000100111000)8421BCD

ሶሶሶሶ(100100000011.10000101) 8421BCD⸱䖜ᦒѪሩᓄⲴ⸱䖜ᦒѪሩᓄⲴ⸱䖜ᦒѪሩᓄⲴ⸱䖜ᦒѪሩᓄⲴ

ॱ䘋ࡦᮠॱ䘋ࡦᮠॱ䘋ࡦᮠॱ䘋ࡦᮠǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟ 1001  0000  0011 . 1000  0101

9        0        3    .    8        5

ণণণণ (100100000011.10000101) 8421BCD = (903.85)10
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оॱ䘋ࡦᮠоॱ䘋ࡦᮠоॱ䘋ࡦᮠоॱ䘋ࡦᮠ12ሩᓄⲴሩᓄⲴሩᓄⲴሩᓄⲴ8սҼ䘋ࡦ㺕⸱ᱟսҼ䘋ࡦ㺕⸱ᱟսҼ䘋ࡦ㺕⸱ᱟսҼ䘋ࡦ㺕⸱ᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅00010010

B˅˅˅˅00001100

C˅˅˅˅11110011

D˅˅˅˅11110100

����

BCD⸱⸱⸱⸱

+12৏⸱৏⸱৏⸱৏⸱ǃǃǃǃ㺕⸱㺕⸱㺕⸱㺕⸱ǃǃǃǃ৽⸱৽⸱৽⸱৽⸱

-12৽⸱৽⸱৽⸱৽⸱

-12㺕⸱㺕⸱㺕⸱㺕⸱

B

www.plcworld.cn技成培训网 
www.jcpeixun.com



216

єњҼ䘋ࡦᮠєњҼ䘋ࡦᮠєњҼ䘋ࡦᮠєњҼ䘋ࡦᮠX=1011Bˈ̍̍̍Y=1101Bˈ̍̍̍䈅≲䈅≲䈅≲䈅≲X+YǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟X+Yਟ߉ᡀྲлㄆᔿਟ߉ᡀྲлㄆᔿਟ߉ᡀྲлㄆᔿਟ߉ᡀྲлㄆᔿ˖̟̟̟

X        1011B

Y        1110B

X+Y    11001B

㻛࣐ᮠ㻛࣐ᮠ㻛࣐ᮠ㻛࣐ᮠ

࣐ᮠ࣐ᮠ࣐ᮠ࣐ᮠ

઼઼઼઼

ħħħħ X + Y = 1011B + 1110B = 11001B    

єњҼ䘋ࡦᮠ⴨࣐ᰦ㾱єњҼ䘋ࡦᮠ⴨࣐ᰦ㾱єњҼ䘋ࡦᮠ⴨࣐ᰦ㾱єњҼ䘋ࡦᮠ⴨࣐ᰦ㾱⌘᜿⌘᜿⌘᜿⌘᜿վսⲴ䘋սվսⲴ䘋սվսⲴ䘋սվսⲴ䘋սˈ̍̍̍єњєњєњєњ 4սսսս

Ҽ䘋սᮠⲴ઼ᴰབྷнՊ䎵䗷Ҽ䘋սᮠⲴ઼ᴰབྷнՊ䎵䗷Ҽ䘋սᮠⲴ઼ᴰབྷнՊ䎵䗷Ҽ䘋սᮠⲴ઼ᴰབྷнՊ䎵䗷 5 սսսսǄǄǄǄ

Ҽ䘋ࡦҼ䘋ࡦҼ䘋ࡦҼ䘋࣐ࡦ⌅࣐⌅࣐⌅࣐⌅˖̟̟̟

0+0 = 0˗̠̠̠1+0 = 0+1 = 1˗̠̠̠

1+1 = 10 ˗˄˗˄˗˄˗˄ੁ䛫䘁ੁ䛫䘁ੁ䛫䘁ੁ䛫䘁儈ս儈ս儈ս儈սᴹMMM䘋ս䘋ս䘋ս䘋ս˅˅˅˅

Ҽ䘋ࡦᮠⲴ䘀㇇Ҽ䘋ࡦᮠⲴ䘀㇇Ҽ䘋ࡦᮠⲴ䘀㇇Ҽ䘋ࡦᮠⲴ䘀㇇
一一一一、、、、算术运算算术运算算术运算算术运算
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Ҽ䘋ࡦҼ䘋ࡦҼ䘋ࡦҼ䘋߿⌅߿⌅߿⌅߿ࡦ⌅˖̟̟̟

0 −−−−0 = 0˗̠̠̠1−−−−1 = 0˗̠̠̠

1−−−− 0 = 1˗̠̠̠0−−−−1 = 1 ˗̠̠̠ ˄˄˄˄ੁ䛫䘁儈սੁ䛫䘁儈սੁ䛫䘁儈սੁ䛫䘁儈սُُُُ1ᖃ֌ᖃ֌ᖃ֌ᖃ֌2˅˅˅˅

ֻֻֻֻ˖̟̟̟єњҼ䘋ࡦᮠєњҼ䘋ࡦᮠєњҼ䘋ࡦᮠєњҼ䘋ࡦᮠX= 10010111Bˈ̍̍̍Y= 11011001Bˈ̍̍̍䈅䈅䈅䈅

≲≲≲≲X−−−−YǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟⭡Ҿ⭡Ҿ⭡Ҿ⭡ҾY >Xˈ̍̍̍᭵ᴹ᭵ᴹ᭵ᴹ᭵ᴹX−−−−Y = −−−−˄˄˄˄Y −−−− X˅ˈ˅ˈ˅ˈ˅ˈ⴨ᓄㄆᔿ⴨ᓄㄆᔿ⴨ᓄㄆᔿ⴨ᓄㄆᔿ

ѪѪѪѪ˖̟̟̟

㻛߿ᮠ㻛߿ᮠ㻛߿ᮠ㻛߿ᮠ Y    1101B

ᮠ߿ᮠ߿ᮠ߿ᮠ߿ X    1001B

ᐞᮠᐞᮠᐞᮠᐞᮠ Y−−−−X   0010B

ħħħħ X−−−−Y = −−−−0010B

2ǃǃǃǃ߿⌅䘀㇇߿⌅䘀㇇߿⌅䘀㇇߿⌅䘀㇇
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ħħħħ X·Y=1101B ×××× 1011B = 10001111B 

3ǃǃǃǃ҈⌅䘀㇇҈⌅䘀㇇҈⌅䘀㇇҈⌅䘀㇇

Ҽ䘋҈ࡦ⌅Ҽ䘋҈ࡦ⌅Ҽ䘋҈ࡦ⌅Ҽ䘋҈ࡦ⌅˖̟̟̟

1××××0 = 0××××1 = 0˗̠̠̠1××××1 = 1˗̠̠̠

єњєњєњєњ4սҼ䘋ࡦᮠսҼ䘋ࡦᮠսҼ䘋ࡦᮠսҼ䘋ࡦᮠX = 1101B઼઼઼઼Y = 1011Bˈ̍̍̍䈅⭘᡻ᐕ㇇䈅⭘᡻ᐕ㇇䈅⭘᡻ᐕ㇇䈅⭘᡻ᐕ㇇

⌅≲ࠪ⌅≲ࠪ⌅≲ࠪ⌅≲ࠪX ×××× Yѻ٬ѻ٬ѻ٬ѻ٬ǄǄǄǄ

㻛҈ᮠ㻛҈ᮠ㻛҈ᮠ㻛҈ᮠ 1 1 0 1 B 

҈ᮠ҈ᮠ҈ᮠ҈ᮠ ×××× 1 0 1 1 B

1 1 0 1 

1 1 0 1 

0 0 0 0 

+    1 1 0 1

҈〟҈〟҈〟҈〟 1 0 0 0 1 1 1 1 B 

ሩҼ䘋ࡦᮠሩҼ䘋ࡦᮠሩҼ䘋ࡦᮠሩҼ䘋ࡦᮠˈ̍̍̍

҈ԕ҈ԕ҈ԕ҈ԕ2⴨ᖃҾᐖ〫аս⴨ᖃҾᐖ〫аս⴨ᖃҾᐖ〫аս⴨ᖃҾᐖ〫аս˗̠̠̠
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䲔⌅ᱟ҈⌅Ⲵ䘶䘀㇇䲔⌅ᱟ҈⌅Ⲵ䘶䘀㇇䲔⌅ᱟ҈⌅Ⲵ䘶䘀㇇䲔⌅ᱟ҈⌅Ⲵ䘶䘀㇇ǄǄǄǄ

4ǃǃǃǃ䲔⌅䘀㇇䲔⌅䘀㇇䲔⌅䘀㇇䲔⌅䘀㇇

䇮䇮䇮䇮X = 10101011Bˈ̍̍̍Y = 110Bˈ̍̍̍

䈅≲䈅≲䈅≲䈅≲X÷÷÷÷Yѻ٬ѻ٬ѻ٬ѻ٬ǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟X ÷÷÷÷ YⲴㄆᔿᱟⲴㄆᔿᱟⲴㄆᔿᱟⲴㄆᔿᱟ˖̟̟̟ ħħħħ X÷÷÷÷Y 

= 10101011B÷÷÷÷110B 

= 11100B     ·········։։։։11B10101011

110

1001

110

110

110

11 

110
11100

䲔ԕ䲔ԕ䲔ԕ䲔ԕ2ࡉ⴨ᖃҾਣ〫ࡉ⴨ᖃҾਣ〫ࡉ⴨ᖃҾਣ〫ࡉ⴨ᖃҾਣ〫1սսսս
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䙫䗁҈䘀㇇䙫䗁҈䘀㇇䙫䗁҈䘀㇇䙫䗁҈䘀㇇˖̟̟̟

0ġġġġ0 = 0˗̠̠̠ 1ġġġġ0 = 0ġġġġ1 = 0˗̠̠̠ 1ġġġġ1 = 1

二二二二、、、、逻辑运算逻辑运算逻辑运算逻辑运算
1ǃǃǃǃ䙫䗁҈䘀㇇䙫䗁҈䘀㇇䙫䗁҈䘀㇇䙫䗁҈䘀㇇˄˄˄˄䙫䗁о䙫䗁о䙫䗁о䙫䗁о˅˅˅˅

ħħħħ XġġġġY = 0100B 

䀓䀓䀓䀓˖̟̟̟XġġġġYⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪ˖̟̟̟ 0101B

ġġġġ 1100B

0100B

ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕X = 0101Bˈ̍̍̍Y = 1100Bˈ̍̍̍䈅≲䈅≲䈅≲䈅≲XġġġġYⲴ٬Ⲵ٬Ⲵ٬Ⲵ٬ǄǄǄǄ

Ҽ䘋ࡦᮠⲴ䘀㇇Ҽ䘋ࡦᮠⲴ䘀㇇Ҽ䘋ࡦᮠⲴ䘀㇇Ҽ䘋ࡦᮠⲴ䘀㇇
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2ǃǃǃǃ䙫䗁࣐䘀㇇䙫䗁࣐䘀㇇䙫䗁࣐䘀㇇䙫䗁࣐䘀㇇˄˄˄˄䙫䗁ᡆ䙫䗁ᡆ䙫䗁ᡆ䙫䗁ᡆ˅˅˅˅

䙫䗁࣐䙫䗁࣐䙫䗁࣐䙫䗁࣐˖̟̟̟

0ĢĢĢĢ0 = 0˗̠̠̠1ĢĢĢĢ0 = 0ĢĢĢĢ1 = 1˗̠̠̠1ĢĢĢĢ1 = 1

ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕X = 0101Bˈ̍̍̍Y = 1100Bˈ̍̍̍䈅≲䈅≲䈅≲䈅≲XĢĢĢĢYⲴ٬Ⲵ٬Ⲵ٬Ⲵ٬ǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟XĢĢĢĢYⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪ˖̟̟̟

0101B

ĢĢĢĢ 1100B

1101B
3ǃǃǃǃ䙫䗁䶎䘀㇇䙫䗁䶎䘀㇇䙫䗁䶎䘀㇇䙫䗁䶎䘀㇇

䙫䗁䶎䙫䗁䶎䙫䗁䶎䙫䗁䶎˄˄˄˄䙫䗁ਆ৽䙫䗁ਆ৽䙫䗁ਆ৽䙫䗁ਆ৽˅˖˅˖˅˖˅˖ 0 = 1˗̠̠̠1 = 0

ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕X = 11000011Bˈ̍̍̍䈅≲䈅≲䈅≲䈅≲XⲴ٬Ⲵ٬Ⲵ٬Ⲵ٬ǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟ĨĨĨĨX = 11000011Bˈ̍̍̍ħħħħX = 00111100B
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4ǃǃǃǃ䙫䗁ᔲᡆ䘀㇇䙫䗁ᔲᡆ䘀㇇䙫䗁ᔲᡆ䘀㇇䙫䗁ᔲᡆ䘀㇇

䙫䗁ᔲᡆ䙫䗁ᔲᡆ䙫䗁ᔲᡆ䙫䗁ᔲᡆ˖̟̟̟

0 ⊕⊕⊕⊕ 0 = 1 ⊕⊕⊕⊕ 1 = 0˗̠̠̠ 1 ⊕⊕⊕⊕ 0 = 0 ⊕⊕⊕⊕ 1 = 1

ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕X = 0101Bˈ̍̍̍Y = 1100Bˈ̍̍̍䈅≲䈅≲䈅≲䈅≲X ⊕⊕⊕⊕YⲴ٬Ⲵ٬Ⲵ٬Ⲵ٬ǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟X ⊕⊕⊕⊕ YⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪⲴ䘀㇇ㄆᔿѪ˖̟̟̟ 0101B

⊕⊕⊕⊕ 1100B

0001B

ħħħħX ⊕⊕⊕⊕ Y = 0101B ⊕⊕⊕⊕ 1100B = 0001B

⴨਼Ѫ⴨਼Ѫ⴨਼Ѫ⴨਼Ѫ0ˈ̍̍̍н਼Ѫн਼Ѫн਼Ѫн਼Ѫ1
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-4Ⲵ㺕⸱ᱟⲴ㺕⸱ᱟⲴ㺕⸱ᱟⲴ㺕⸱ᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅0100

B˅˅˅˅0110

C˅˅˅˅1100

D˅˅˅˅1011

↓ᮠⲴ㺕⸱↓ᮠⲴ㺕⸱↓ᮠⲴ㺕⸱↓ᮠⲴ㺕⸱=৏⸱৏⸱৏⸱৏⸱

䍏ᮠⲴ㺕⸱䍏ᮠⲴ㺕⸱䍏ᮠⲴ㺕⸱䍏ᮠⲴ㺕⸱=৏⸱ਆ৽࣐৏⸱ਆ৽࣐৏⸱ਆ৽࣐৏⸱ਆ৽࣐1

(+4)10=(0100)2

0100����1011

1011+1 ����1100

(-4)10=(1100)
㺕㺕㺕㺕

+4+(-4)=(0100)+(1100)=1(0000)

ᡆᡆᡆᡆ

0-(+4)10=(-4)10

0000-0100����1100

����

C

www.plcworld.cn技成培训网 
www.jcpeixun.com



224

7-4ⲴҼ䘋ࡦᮠ䘀㇇ᱟⲴҼ䘋ࡦᮠ䘀㇇ᱟⲴҼ䘋ࡦᮠ䘀㇇ᱟⲴҼ䘋ࡦᮠ䘀㇇ᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅0111+1100

B˅˅˅˅1001+1100

C˅˅˅˅1001+1100

D˅˅˅˅0111+0100

����
����
����
����

7-4=7+(-4)

www.plcworld.cn技成培训网 
www.jcpeixun.com



225

11˅˅˅˅ᑨ䟿оਈ䟿Ⲵޣ㌫ᑨ䟿оਈ䟿Ⲵޣ㌫ᑨ䟿оਈ䟿Ⲵޣ㌫ᑨ䟿оਈ䟿Ⲵޣ㌫˅˅˅˅ᑨ䟿оਈ䟿Ⲵޣ㌫ᑨ䟿оਈ䟿Ⲵޣ㌫ᑨ䟿оਈ䟿Ⲵޣ㌫ᑨ䟿оਈ䟿Ⲵޣ㌫

22˅˅˅˅䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ˅˅˅˅䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ

㠚ㅹᖻ㠚ㅹᖻ㠚ㅹᖻ㠚ㅹᖻ㠚ㅹᖻ㠚ㅹᖻ㠚ㅹᖻ㠚ㅹᖻ + = ⋅ =0 1A A A A

00--11ᖻᖻᖻᖻᖻᖻᖻᖻ + = ⋅ =1 1 0 0A A

䟽ਐᖻ䟽ਐᖻ䟽ਐᖻ䟽ਐᖻ䟽ਐᖻ䟽ਐᖻ䟽ਐᖻ䟽ਐᖻ + = ⋅ =A A A A A A

䘈৏ᖻ䘈৏ᖻ䘈৏ᖻ䘈৏ᖻ䘈৏ᖻ䘈৏ᖻ䘈৏ᖻ䘈৏ᖻ =A A

ӂ㺕ᖻӂ㺕ᖻӂ㺕ᖻӂ㺕ᖻӂ㺕ᖻӂ㺕ᖻӂ㺕ᖻӂ㺕ᖻ + = ⋅ =1 0A A A A

ӔᦒᖻӔᦒᖻӔᦒᖻӔᦒᖻӔᦒᖻӔᦒᖻӔᦒᖻӔᦒᖻ + = + ⋅ = ⋅A B B A A B B A

1.  1.  䙫䗁ԓᮠ䘀㇇⌅ࡉ䙫䗁ԓᮠ䘀㇇⌅ࡉ䙫䗁ԓᮠ䘀㇇⌅ࡉ䙫䗁ԓᮠ䘀㇇⌅ࡉ䙫䗁ԓᮠ䘀㇇⌅ࡉ䙫䗁ԓᮠ䘀㇇⌅ࡉ䙫䗁ԓᮠ䘀㇇⌅ࡉ䙫䗁ԓᮠ䘀㇇⌅ࡉ
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22˅˅˅˅䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ˅˅˅˅䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ䙫䗁ԓᮠⲴสᵜ䘀㇇⌅ࡉ

Პ䙊ԓᮠᲞ䙊ԓᮠᲞ䙊ԓᮠᲞ䙊ԓᮠᲞ䙊ԓᮠᲞ䙊ԓᮠᲞ䙊ԓᮠᲞ䙊ԓᮠ

н䘲⭘н䘲⭘н䘲⭘н䘲⭘ʽ̔̔̔н䘲⭘н䘲⭘н䘲⭘н䘲⭘ʽ̔̔̔

䇱䇱䇱䇱䇱䇱䇱䇱::

= ⋅ + ⋅ + ⋅ + ⋅A A A C B A B C

㔃ਸᖻ㔃ਸᖻ㔃ਸᖻ㔃ਸᖻ㔃ਸᖻ㔃ਸᖻ㔃ਸᖻ㔃ਸᖻ + + = + +( ) ( )A B C A B C

⋅ ⋅ = ⋅ ⋅( ) ( )A B C A B C

䝽ᖻ࠶䝽ᖻ࠶䝽ᖻ࠶䝽ᖻ࠶䝽ᖻ࠶䝽ᖻ࠶䝽ᖻ࠶䝽ᖻ࠶ ⋅ + = ⋅ + ⋅( )A B C A B A C

+ ⋅ = + ⋅ +( ) ( ) ( )A B C A B A C

+ ⋅ +( ) ( )A B A C

= + + +( )A A C B BC

= + + +(1 )A C B BC

= +A BC

A+1=1

A   A=A.
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৽╄ᖻ৽╄ᖻ৽╄ᖻ৽╄ᖻ৽╄ᖻ৽╄ᖻ৽╄ᖻ৽╄ᖻ BABA ⋅=+ BABA +=⋅
੨᭦ᖻ੨᭦ᖻ੨᭦ᖻ੨᭦ᖻ੨᭦ᖻ੨᭦ᖻ੨᭦ᖻ੨᭦ᖻ (1)  (1)  A+AB = AA+AB = A

(2)  (2)  AA((A+BA+B)) = A= A
ሩڦᔿሩڦᔿሩڦᔿሩڦᔿሩڦᔿሩڦᔿሩڦᔿሩڦᔿ

㺕੨᭦ᖻ㺕੨᭦ᖻ㺕੨᭦ᖻ㺕੨᭦ᖻ㺕੨᭦ᖻ㺕੨᭦ᖻ㺕੨᭦ᖻ㺕੨᭦ᖻ A+ AB = A+ B

( )( )A+ A A+ B = A+ AB = A+ B

䝽ᖻ࠶⭘䝽ᖻ࡙࠶⭘䝽ᖻ࡙࠶⭘䝽ᖻ࡙࠶⭘䝽ᖻ࡙࠶⭘䝽ᖻ࡙࠶⭘䝽ᖻ࡙࠶⭘䝽ᖻ࡙࠶⭘࡙ ((AA++BB)()(AA++CC)=)=AA++BCBC䇱᰾㺕੨᭦ᖻ䇱᰾㺕੨᭦ᖻ䇱᰾㺕੨᭦ᖻ䇱᰾㺕੨᭦ᖻ䇱᰾㺕੨᭦ᖻ䇱᰾㺕੨᭦ᖻ䇱᰾㺕੨᭦ᖻ䇱᰾㺕੨᭦ᖻ
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AB + AC + BC = AB + AC

䇱᰾䇱᰾䇱᰾䇱᰾䇱᰾䇱᰾䇱᰾䇱᰾

AB + AC + BC = AB + AC + (A+ A)BC

AC + ABAB + A= + =B CC AB + AC
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ԓᮠॆㆰⲴสᵜᯩ⌅ԓᮠॆㆰⲴสᵜᯩ⌅ԓᮠॆㆰⲴสᵜᯩ⌅ԓᮠॆㆰⲴสᵜᯩ⌅

ķķķķ ਸᒦ亩⌅ਸᒦ亩⌅ਸᒦ亩⌅ਸᒦ亩⌅˖̟̟̟࡙⭘ਸᒦᖻ࡙⭘ਸᒦᖻ࡙⭘ਸᒦᖻ࡙⭘ਸᒦᖻ AB+AB A=

ĸĸĸĸ ੨᭦⌅੨᭦⌅੨᭦⌅੨᭦⌅˖̟̟̟࡙⭘੨᭦ᖻ࡙⭘੨᭦ᖻ࡙⭘੨᭦ᖻ࡙⭘੨᭦ᖻ A+AB A=
( )AC A CF B E G AC= + + =

F A D ABC BCD AD= + =

ĹĹĹĹ ⎸䲔⌅⎸䲔⌅⎸䲔⌅⎸䲔⌅˖̟̟̟࡙⭘㺕੨᭦ᖻ࡙⭘㺕੨᭦ᖻ࡙⭘㺕੨᭦ᖻ࡙⭘㺕੨᭦ᖻ A AB A+B+ =
৫䲔ཊ։ഐᆀ৫䲔ཊ։ഐᆀ৫䲔ཊ։ഐᆀ৫䲔ཊ։ഐᆀ

( )F AC AD CD AC A C D

D AC DAC AC

= + + = + +
= + = +
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ԓᮠॆㆰⲴสᵜᯩ⌅ԓᮠॆㆰⲴสᵜᯩ⌅ԓᮠॆㆰⲴสᵜᯩ⌅ԓᮠॆㆰⲴสᵜᯩ⌅

ĺĺĺĺ 䝽亩⌅䝽亩⌅䝽亩⌅䝽亩⌅˖̟̟̟࡙⭘␫࣐亩㿴࡙ࡉ⭘␫࣐亩㿴࡙ࡉ⭘␫࣐亩㿴࡙ࡉ⭘␫࣐亩㿴ࡉ

AB + AC = AB + AC + BC

໎࣐аӋ䝽亩ॆ޽ㆰ໎࣐аӋ䝽亩ॆ޽ㆰ໎࣐аӋ䝽亩ॆ޽ㆰ໎࣐аӋ䝽亩ॆ޽ㆰ

F ABC BE CE ADE= + + +

ABC BCE= +

ABC BCE ADE= + +

( )ABC B C E ADE= + + + ܶ䙽ᒻܶ䙽ᒻܶ䙽ᒻܶ䙽ᒻ

ᦙᵩ჊ᒻᦙᵩ჊ᒻᦙᵩ჊ᒻᦙᵩ჊ᒻ

㶕२ᩦᒻ⮴ᣘᎯ㶕२ᩦᒻ⮴ᣘᎯ㶕२ᩦᒻ⮴ᣘᎯ㶕२ᩦᒻ⮴ᣘᎯ
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䙫䗁㺘䗮ᔿ䙫䗁㺘䗮ᔿ䙫䗁㺘䗮ᔿ䙫䗁㺘䗮ᔿA+BC=(          )

A) AB

B) A+C

C) (A+C)(A+B)

D) B+C
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A B C⋅ ⋅ =

A B C+ +

A B C+ +

A B C+ +

A B C⋅ ⋅

䙫䗁㺘䗮ᔿ䙫䗁㺘䗮ᔿ䙫䗁㺘䗮ᔿ䙫䗁㺘䗮ᔿ

A)

( )

B)

C)

D)

᪙ṩᇊ⨶᪙ṩᇊ⨶᪙ṩᇊ⨶᪙ṩᇊ⨶
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F AB=
F A B= +

F AB=

F A B= +

ྲമᡰ⽪Ⲵ⌒ᖒമ㺘⽪Ⲵ䙫䗁ޣ㌫ᱟྲമᡰ⽪Ⲵ⌒ᖒമ㺘⽪Ⲵ䙫䗁ޣ㌫ᱟྲമᡰ⽪Ⲵ⌒ᖒമ㺘⽪Ⲵ䙫䗁ޣ㌫ᱟྲമᡰ⽪Ⲵ⌒ᖒമ㺘⽪Ⲵ䙫䗁ޣ㌫ᱟ˄˄˄˄ ˅˅˅˅

A)
A

B

F

B)

C)

D)
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⁑⁑⁑⁑-ᮠоᮠᮠоᮠᮠоᮠᮠоᮠ-⁑䖜ᦒ⁑䖜ᦒ⁑䖜ᦒ⁑䖜ᦒ
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⦷䗘࠶⦷䗘࠶⦷䗘࠶⦷䗘࠶

䗘⦷ѪnսⲴսⲴսⲴսⲴ࠶䗘⦷Ѫ൘࠶䗘⦷Ѫ൘࠶䗘⦷Ѫ൘࠶ᮠⲴᴹ᭸սᮠ㺘⽪ǄǄǄǄ൘ࡦҼ䘋ޕ䗘⦷⭘䗃࠶⽪ᮠⲴᴹ᭸սᮠ㺘ࡦҼ䘋ޕ䗘⦷⭘䗃࠶⽪ᮠⲴᴹ᭸սᮠ㺘ࡦҼ䘋ޕ䗘⦷⭘䗃࠶⽪ᮠⲴᴹ᭸սᮠ㺘ࡦҼ䘋ޕ䗘⦷⭘䗃࠶

D/A䖜ᦒಘѝ䖜ᦒಘѝ䖜ᦒಘѝ䖜ᦒಘѝˈ̍̍̍䗃ࠪ⭥঻㜭४࠶䗃ࠪ⭥঻㜭४࠶䗃ࠪ⭥঻㜭४࠶䗃ࠪ⭥঻㜭४2࠶n
њн਼Ⲵ䗃ޕҼ䘋ࡦԓ⸱⣦њн਼Ⲵ䗃ޕҼ䘋ࡦԓ⸱⣦њн਼Ⲵ䗃ޕҼ䘋ࡦԓ⸱⣦њн਼Ⲵ䗃ޕҼ䘋ࡦԓ⸱⣦

ᘱᘱᘱᘱˈ̍̍̍㜭㔉ࠪ㜭㔉ࠪ㜭㔉ࠪ㜭㔉ࠪ2n
њн਼ㅹ㓗Ⲵ䗃ࠪ⁑ᤏ⭥঻њн਼ㅹ㓗Ⲵ䗃ࠪ⁑ᤏ⭥঻њн਼ㅹ㓗Ⲵ䗃ࠪ⁑ᤏ⭥঻њн਼ㅹ㓗Ⲵ䗃ࠪ⁑ᤏ⭥঻ǄǄǄǄ

≈
3

1 1
= 0.14

2 -1 7

ᮠ⁑䖜ᦒಘⲴѫ㾱ᢰᵟᤷḷᮠ⁑䖜ᦒಘⲴѫ㾱ᢰᵟᤷḷᮠ⁑䖜ᦒಘⲴѫ㾱ᢰᵟᤷḷᮠ⁑䖜ᦒಘⲴѫ㾱ᢰᵟᤷḷ

ֻྲᖃֻྲᖃֻྲᖃֻྲᖃn=3ǃǃǃǃ৲㘳⭥঻Ѫ৲㘳⭥঻Ѫ৲㘳⭥঻Ѫ৲㘳⭥঻Ѫ10Vᰦᰦᰦᰦˈ̍̍̍D/A䖜ᦒಘ䗃ޕҼ䘋ࡦᮠ઼䖜䖜ᦒಘ䗃ޕҼ䘋ࡦᮠ઼䖜䖜ᦒಘ䗃ޕҼ䘋ࡦᮠ઼䖜䖜ᦒಘ䗃ޕҼ䘋ࡦᮠ઼䖜

ᦒਾⲴ䗃ࠪ⁑ᤏ⭥঻䟿㿱㺘ᡰ⽪ᦒਾⲴ䗃ࠪ⁑ᤏ⭥঻䟿㿱㺘ᡰ⽪ᦒਾⲴ䗃ࠪ⁑ᤏ⭥঻䟿㿱㺘ᡰ⽪ᦒਾⲴ䗃ࠪ⁑ᤏ⭥঻䟿㿱㺘ᡰ⽪ǄǄǄǄ

8.757.56.2553.752.51.250uO/V

111110101100011010001000䗃ޕ䗃ޕ䗃ޕ䗃ޕ

䗘⦷ҏਟԕ⭘D/A䖜ᦒಘⲴᴰሿ䗃ࠪ⭥঻оᴰབྷ䗃ࠪ⭥঻䖜ᦒಘⲴᴰሿ䗃ࠪ⭥঻оᴰབྷ䗃ࠪ⭥঻䖜ᦒಘⲴᴰሿ䗃ࠪ⭥঻оᴰབྷ䗃ࠪ⭥঻䖜ᦒಘⲴᴰሿ䗃ࠪ⭥঻оᴰབྷ䗃ࠪ⭥঻࠶⭘䗘⦷ҏਟԕ࠶⭘䗘⦷ҏਟԕ࠶⭘䗘⦷ҏਟԕ࠶

Ⲵ∄٬ᶕ㺘⽪Ⲵ∄٬ᶕ㺘⽪Ⲵ∄٬ᶕ㺘⽪Ⲵ∄٬ᶕ㺘⽪ǄǄǄǄ3սսսսD/A䖜ᦒಘⲴ࠶䗘⦷Ѫ䖜ᦒಘⲴ࠶䗘⦷Ѫ䖜ᦒಘⲴ࠶䗘⦷Ѫ䖜ᦒಘⲴ࠶䗘⦷Ѫ˖̟̟̟
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A/DA/D䖜ᦒⲴ㋮ᓖਆߣҾ䖜ᦒⲴ㋮ᓖਆߣҾ䖜ᦒⲴ㋮ᓖਆߣҾ䖜ᦒⲴ㋮ᓖਆߣҾ˄˄˄˄䖜ᦒⲴ㋮ᓖਆߣҾ䖜ᦒⲴ㋮ᓖਆߣҾ䖜ᦒⲴ㋮ᓖਆߣҾ䖜ᦒⲴ㋮ᓖਆߣҾ˄˄˄˄ ˅˅˅˅˅˅˅˅

A)࠶䗘⦷࠶䗘⦷࠶䗘⦷࠶䗘⦷

B) 䖜ᦒ䙏ᓖ䖜ᦒ䙏ᓖ䖜ᦒ䙏ᓖ䖜ᦒ䙏ᓖ

C) 䗘⦷઼䖜ᦒ䙏ᓖ࠶䗘⦷઼䖜ᦒ䙏ᓖ࠶䗘⦷઼䖜ᦒ䙏ᓖ࠶䗘⦷઼䖜ᦒ䙏ᓖ࠶

ḀḀḀḀḀḀḀḀDACDAC㾱≲㾱≲㾱≲㾱≲㾱≲㾱≲㾱≲㾱≲1010սҼ䘋ࡦᮠ㜭ԓ㺘սҼ䘋ࡦᮠ㜭ԓ㺘սҼ䘋ࡦᮠ㜭ԓ㺘սҼ䘋ࡦᮠ㜭ԓ㺘սҼ䘋ࡦᮠ㜭ԓ㺘սҼ䘋ࡦᮠ㜭ԓ㺘սҼ䘋ࡦᮠ㜭ԓ㺘սҼ䘋ࡦᮠ㜭ԓ㺘00 ̚̚̚̚̚̚̚̚50V50Vˈ̍̍̍↔Ҽ↔Ҽ↔Ҽ↔Ҽˈ̍̍̍↔Ҽ↔Ҽ↔Ҽ↔Ҽ

䘋ࡦᮠⲴᴰվսԓ㺘䘋ࡦᮠⲴᴰվսԓ㺘䘋ࡦᮠⲴᴰվսԓ㺘䘋ࡦᮠⲴᴰվսԓ㺘˄˄˄˄䘋ࡦᮠⲴᴰվսԓ㺘䘋ࡦᮠⲴᴰվսԓ㺘䘋ࡦᮠⲴᴰվսԓ㺘䘋ࡦᮠⲴᴰվսԓ㺘˄˄˄˄ ˅˅˅˅˅˅˅˅VV

A) 0.5V

B) 0.05V

C) 0.005V

D) 0.0005V
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ᄬ҃μᲱパ়̹Ჱパ়̹Ჱパ়̹Ჱパ়̹Ჱパࡺᄬ҃μᲱパࡺᄬ҃μᲱパࡺᄬ҃μᲱパࡺ
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Ҽᶱ㇑ⲴԿᆹ⢩ᙗҼᶱ㇑ⲴԿᆹ⢩ᙗҼᶱ㇑ⲴԿᆹ⢩ᙗҼᶱ㇑ⲴԿᆹ⢩ᙗ

⹵㇑⹵㇑⹵㇑⹵㇑⹵㇑⹵㇑⹵㇑⹵㇑0.5V,0.5V,

䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑00.1V.1VǄǄǄǄǄǄǄǄ

৽ੁࠫク৽ੁࠫク৽ੁࠫク৽ੁࠫク

⭥঻⭥঻⭥঻⭥঻U(BR)
ሬ䙊঻䱽ሬ䙊঻䱽ሬ䙊঻䱽ሬ䙊঻䱽ሬ䙊঻䱽ሬ䙊঻䱽ሬ䙊঻䱽ሬ䙊঻䱽

ཆ࣐⭥঻བྷҾ↫४⭥ཆ࣐⭥঻བྷҾ↫४⭥ཆ࣐⭥঻བྷҾ↫४⭥ཆ࣐⭥঻བྷҾ↫४⭥ཆ࣐⭥঻བྷҾ↫४⭥ཆ࣐⭥঻བྷҾ↫४⭥ཆ࣐⭥঻བྷҾ↫४⭥ཆ࣐⭥঻བྷҾ↫४⭥

঻Ҽᶱ㇑᡽㜭ሬ䙊঻Ҽᶱ㇑᡽㜭ሬ䙊঻Ҽᶱ㇑᡽㜭ሬ䙊঻Ҽᶱ㇑᡽㜭ሬ䙊ǄǄǄǄ঻Ҽᶱ㇑᡽㜭ሬ䙊঻Ҽᶱ㇑᡽㜭ሬ䙊঻Ҽᶱ㇑᡽㜭ሬ䙊঻Ҽᶱ㇑᡽㜭ሬ䙊ǄǄǄǄ

ཆ࣐⭥঻བྷҾ৽ੁࠫཆ࣐⭥঻བྷҾ৽ੁࠫཆ࣐⭥঻བྷҾ৽ੁࠫཆ࣐⭥঻བྷҾ৽ੁࠫཆ࣐⭥঻བྷҾ৽ੁࠫཆ࣐⭥঻བྷҾ৽ੁࠫཆ࣐⭥঻བྷҾ৽ੁࠫཆ࣐⭥঻བྷҾ৽ੁࠫ

ク⭥঻Ҽᶱ㇑㻛ࠫクク⭥঻Ҽᶱ㇑㻛ࠫクク⭥঻Ҽᶱ㇑㻛ࠫクク⭥঻Ҽᶱ㇑㻛ࠫクˈ̍̍̍ク⭥঻Ҽᶱ㇑㻛ࠫクク⭥঻Ҽᶱ㇑㻛ࠫクク⭥঻Ҽᶱ㇑㻛ࠫクク⭥঻Ҽᶱ㇑㻛ࠫクˈ̍̍̍

ཡ৫অੁሬ⭥ᙗཡ৫অੁሬ⭥ᙗཡ৫অੁሬ⭥ᙗཡ৫অੁሬ⭥ᙗǄǄǄǄཡ৫অੁሬ⭥ᙗཡ৫অੁሬ⭥ᙗཡ৫অੁሬ⭥ᙗཡ৫অੁሬ⭥ᙗǄǄǄǄ

↓ੁ⢩ᙗ↓ੁ⢩ᙗ↓ੁ⢩ᙗ↓ੁ⢩ᙗ↓ੁ⢩ᙗ↓ੁ⢩ᙗ↓ੁ⢩ᙗ↓ੁ⢩ᙗ

৽ੁ⢩ᙗ৽ੁ⢩ᙗ৽ੁ⢩ᙗ৽ੁ⢩ᙗ

⢩⛩⢩⛩⢩⛩⢩⛩˖̟̟̟䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ⢩⛩⢩⛩⢩⛩⢩⛩˖̟̟̟䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ

⹵⹵⹵⹵⹵⹵⹵⹵00000000.6~0.8V.6~0.8V

䭇䭇䭇䭇䭇䭇䭇䭇00.2~.2~0.3V0.3V

U

I

↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻

P N+–

P N
–+

৽ੁ⭥⍱৽ੁ⭥⍱৽ੁ⭥⍱৽ੁ⭥⍱৽ੁ⭥⍱৽ੁ⭥⍱৽ੁ⭥⍱৽ੁ⭥⍱

൘аᇊ⭥঻൘аᇊ⭥঻൘аᇊ⭥঻൘аᇊ⭥঻൘аᇊ⭥঻൘аᇊ⭥঻൘аᇊ⭥঻൘аᇊ⭥঻

㤳ത؍޵ᤱ㤳ത؍޵ᤱ㤳ത؍޵ᤱ㤳ത؍޵ᤱ㤳ത؍޵ᤱ㤳ത؍޵ᤱ㤳ത؍޵ᤱ㤳ത؍޵ᤱ

ᑨᮠᑨᮠᑨᮠᑨᮠǄǄǄǄᑨᮠᑨᮠᑨᮠᑨᮠǄǄǄǄ
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Ҽᶱ㇑⭥䐟᷀࠶ѮֻҼᶱ㇑⭥䐟᷀࠶ѮֻҼᶱ㇑⭥䐟᷀࠶ѮֻҼᶱ㇑⭥䐟᷀࠶ѮֻҼᶱ㇑⭥䐟᷀࠶ѮֻҼᶱ㇑⭥䐟᷀࠶ѮֻҼᶱ㇑⭥䐟᷀࠶ѮֻҼᶱ㇑⭥䐟᷀࠶Ѯֻ

ᇊᙗ᷀࠶ᇊᙗ᷀࠶ᇊᙗ᷀࠶ᇊᙗࡔ̟̟̟˖᷀࠶ᯝҼᶱ㇑Ⲵᐕ֌⣦ᘱࡔᯝҼᶱ㇑Ⲵᐕ֌⣦ᘱࡔᯝҼᶱ㇑Ⲵᐕ֌⣦ᘱࡔᯝҼᶱ㇑Ⲵᐕ֌⣦ᘱ

ሬ䙊ሬ䙊ሬ䙊ሬ䙊

ᡚ→ᡚ→ᡚ→ᡚ→

੖ࡉ੖ࡉ੖ࡉ੖ࡉˈ̍̍̍↓ੁ㇑঻䱽↓ੁ㇑঻䱽↓ੁ㇑঻䱽↓ੁ㇑঻䱽੖ࡉ੖ࡉ੖ࡉ੖ࡉˈ̍̍̍↓ੁ㇑঻䱽↓ੁ㇑঻䱽↓ੁ㇑঻䱽↓ੁ㇑঻䱽

⹵⹵⹵⹵⹵⹵⹵⹵00000000.6~0.7V.6~0.7V

䭇䭇䭇䭇䭇䭇䭇䭇00.2~.2~0.3V0.3V

Ҽᶱ㇑єㄟ⭥ս᷀࠶Ҽᶱ㇑єㄟ⭥ս᷀࠶Ҽᶱ㇑єㄟ⭥ս᷀࠶Ҽᶱ㇑єㄟ⭥ս᷀࠶̍̍̍ˈҼᶱ㇑єㄟ⭥սሶҼᶱ㇑ᯝᔰሶҼᶱ㇑ᯝᔰሶҼᶱ㇑ᯝᔰሶҼᶱ㇑ᯝᔰ᷀࠶Ҽᶱ㇑єㄟ⭥ս᷀࠶Ҽᶱ㇑єㄟ⭥ս᷀࠶Ҽᶱ㇑єㄟ⭥ս᷀࠶̍̍̍ˈሶҼᶱ㇑ᯝᔰሶҼᶱ㇑ᯝᔰሶҼᶱ㇑ᯝᔰሶҼᶱ㇑ᯝᔰ̟̟̟˖⌅ᯩ᷀࠶⌅ᯩ᷀࠶⌅ᯩ᷀࠶⌅ᯩ᷀࠶̟̟̟˖⌅ᯩ᷀࠶⌅ᯩ᷀࠶⌅ᯩ᷀࠶⌅ᯩ᷀࠶

Ⲵ儈վᡆᡰ࣐⭥঻Ⲵ儈վᡆᡰ࣐⭥঻Ⲵ儈վᡆᡰ࣐⭥঻Ⲵ儈վᡆᡰ࣐⭥঻Ⲵ儈վᡆᡰ࣐⭥঻Ⲵ儈վᡆᡰ࣐⭥঻Ⲵ儈վᡆᡰ࣐⭥঻Ⲵ儈վᡆᡰ࣐⭥঻UUDDⲴ↓䍏Ⲵ↓䍏Ⲵ↓䍏Ⲵ↓䍏ǄǄǄǄⲴ↓䍏Ⲵ↓䍏Ⲵ↓䍏Ⲵ↓䍏ǄǄǄǄ

㤕㤕㤕㤕㤕㤕㤕㤕 VV
䱣䱣䱣䱣䱣䱣䱣䱣

>V>V
䱤䱤䱤䱤䱤䱤䱤䱤
ᡆᡆᡆᡆᡆᡆᡆᡆ UUDDѪ↓Ѫ↓Ѫ↓Ѫ↓Ѫ↓Ѫ↓Ѫ↓Ѫ↓( ( ↓ੁٿ㖞↓ੁٿ㖞↓ੁٿ㖞↓ੁٿ㖞↓ੁٿ㖞↓ੁٿ㖞↓ੁٿ㖞↓ੁٿ㖞 )) ˈ̍̍̍̍̍̍̍Ҽᶱ㇑ሬ䙊Ҽᶱ㇑ሬ䙊Ҽᶱ㇑ሬ䙊Ҽᶱ㇑ሬ䙊Ҽᶱ㇑ሬ䙊Ҽᶱ㇑ሬ䙊Ҽᶱ㇑ሬ䙊Ҽᶱ㇑ሬ䙊

㤕㤕㤕㤕㤕㤕㤕㤕 VV
䱣䱣䱣䱣䱣䱣䱣䱣

<V<V
䱤䱤䱤䱤䱤䱤䱤䱤
ᡆᡆᡆᡆᡆᡆᡆᡆ UUDDѪ䍏Ѫ䍏Ѫ䍏Ѫ䍏Ѫ䍏Ѫ䍏Ѫ䍏Ѫ䍏( ( ৽ੁٿ㖞৽ੁٿ㖞৽ੁٿ㖞৽ੁٿ㖞৽ੁٿ㖞৽ੁٿ㖞৽ੁٿ㖞৽ੁٿ㖞 )) ˈ̍̍̍̍̍̍̍Ҽᶱ㇑ᡚ→Ҽᶱ㇑ᡚ→Ҽᶱ㇑ᡚ→Ҽᶱ㇑ᡚ→Ҽᶱ㇑ᡚ→Ҽᶱ㇑ᡚ→Ҽᶱ㇑ᡚ→Ҽᶱ㇑ᡚ→

㤕Ҽᶱ㇑ᱟ⨶ᜣⲴ㤕Ҽᶱ㇑ᱟ⨶ᜣⲴ㤕Ҽᶱ㇑ᱟ⨶ᜣⲴ㤕Ҽᶱ㇑ᱟ⨶ᜣⲴˈ̍̍̍↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦ˈ̍̍̍↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦↓ੁሬ䙊ᰦ↓ੁ㇑঻䱽Ѫ䴦ˈ̍̍̍

৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰ৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰ৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰ৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰǄǄǄǄ৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰ৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰ৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰ৽ੁᡚ→ᰦҼᶱ㇑⴨ᖃҾᯝᔰǄǄǄǄ
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8ˉ̄̄̄23  䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ0.7Vˈ̍̍̍䈅ࡔᯝ਴㇑ᐕ䈅ࡔᯝ਴㇑ᐕ䈅ࡔᯝ਴㇑ᐕ䈅ࡔᯝ਴㇑ᐕ

֌⣦ᘱ֌⣦ᘱ֌⣦ᘱ֌⣦ᘱ

䀓䀓䀓䀓˖̟̟̟

䱣ᶱ᧕⌅ˈ̍̍̍䱤ᶱ⭥ս䱤ᶱ⭥ս䱤ᶱ⭥ս䱤ᶱ⭥սޡ⌅䱣ᶱ᧕ޡ⌅䱣ᶱ᧕ޡ⌅䱣ᶱ᧕ޡ

վⲴҼᶱ㇑䙊վⲴҼᶱ㇑䙊վⲴҼᶱ㇑䙊վⲴҼᶱ㇑䙊

3V
ˇ̌̌̌

ˉ̄̄̄

5V
ˇ̌̌̌

ˉ̄̄̄

V2

V3

V1

a

V2ǃǃǃǃV3ሬ䙊ਾሬ䙊ਾሬ䙊ਾሬ䙊ਾˈ̍̍̍a⛩⭥⛩⭥⛩⭥⛩⭥

սѪսѪսѪսѪ1.4Vˈ̍̍̍V1ᡚ→ᡚ→ᡚ→ᡚ→

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄аааа˅˅˅˅105
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8ˉ̄̄̄24  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1=R2=2kΩΩΩΩ, R3=3kΩΩΩΩˈ̍̍̍VѪ⨶ᜣҼᶱѪ⨶ᜣҼᶱѪ⨶ᜣҼᶱѪ⨶ᜣҼᶱ

㇑㇑㇑㇑ˈ̍̍̍≲⭥⍱≲⭥⍱≲⭥⍱≲⭥⍱I

䀓䀓䀓䀓˖̟̟̟

⭥⛩⭥⛩⭥⛩⭥⛩䇮Vнሬ䙊нሬ䙊нሬ䙊нሬ䙊ˈ̍̍̍aٷݸ䇮ٷݸ䇮ٷݸ䇮ٷݸ

սսսսVa=6VǄǄǄǄࡉࡉࡉࡉVਟሬ䙊ਟሬ䙊ਟሬ䙊ਟሬ䙊ǄǄǄǄ

ˇ̌̌̌

ˉ̄̄̄

12V

R2

I

a

ˇ̌̌̌

ˉ̄̄̄

3V

R1 R3

V

12 3
212 3 5.25

1 1 1 4
3 2 2

aV V

+
= = =

+ +

3
3

3 5.25 3
0.75

3 10
aV

I mA
R

− −= = =
×

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄ҼҼҼҼ˅˅˅˅105

V
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����

っ঻⭥䐟ྲമっ঻⭥䐟ྲമっ঻⭥䐟ྲമっ঻⭥䐟ྲമˈˈˈˈˈˈˈˈᐢ⸕っ঻㇑Ⲵ৲ᮠ٬ᐢ⸕っ঻㇑Ⲵ৲ᮠ٬ᐢ⸕っ঻㇑Ⲵ৲ᮠ٬ᐢ⸕っ঻㇑Ⲵ৲ᮠ٬UZ=12Vˈ̍̍̍

IZ(max)=18mAˈ̍̍̍Rᱟ䲀⍱⭥䱫ᱟ䲀⍱⭥䱫ᱟ䲀⍱⭥䱫ᱟ䲀⍱⭥䱫ˈ̍̍̍䙊䗷っ঻㇑Ⲵ⭥⍱䙊䗷っ঻㇑Ⲵ⭥⍱䙊䗷っ঻㇑Ⲵ⭥⍱䙊䗷っ঻㇑Ⲵ⭥⍱

IZㅹҾㅹҾㅹҾㅹҾ˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅8mA

˄˄˄˄B˅˅˅˅12mA

˄˄˄˄C˅˅˅˅18mA

˄˄˄˄D˅˅˅˅20mA

UZ
-

+

R=1kΩΩΩΩ

20V

+

-
IZ

オ䖭ᰦ䙊䗷っ঻㇑⭥⍱ᴰབྷオ䖭ᰦ䙊䗷っ঻㇑⭥⍱ᴰབྷオ䖭ᰦ䙊䗷っ঻㇑⭥⍱ᴰབྷオ䖭ᰦ䙊䗷っ঻㇑⭥⍱ᴰབྷ

IR=(20-UZ)/R=8mA

A
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っ঻⭥䐟ྲമっ঻⭥䐟ྲമっ঻⭥䐟ྲമっ঻⭥䐟ྲമˈˈˈˈˈˈˈˈᐢ⸕っ঻㇑Ⲵ৲ᮠ٬ᐢ⸕っ঻㇑Ⲵ৲ᮠ٬ᐢ⸕っ঻㇑Ⲵ৲ᮠ٬ᐢ⸕っ঻㇑Ⲵ৲ᮠ٬UZ=6Vˈ̍̍̍っっっっ

ᇊ⭥⍱ᇊ⭥⍱ᇊ⭥⍱ᇊ⭥⍱IZ=5mAǄǄǄǄっ঻ᶑԦлっ঻ᶑԦлっ঻ᶑԦлっ঻ᶑԦлIZ Ⲵᮠ٬ᴰབྷнᓄ䎵Ⲵᮠ٬ᴰབྷнᓄ䎵Ⲵᮠ٬ᴰབྷнᓄ䎵Ⲵᮠ٬ᴰབྷнᓄ䎵

䗷䗷䗷䗷˄˄˄˄ ˅˅˅˅

˄˄˄˄A˅˅˅˅55mA

˄˄˄˄B˅˅˅˅-55mA

˄˄˄˄C˅˅˅˅1mA

˄˄˄˄D˅˅˅˅-1mA

UZ

-

+

R=1kΩΩΩΩ

12V

+

-
IZ

IR=(12-6)/R=6mA

C

IL

RL
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⭡っ঻㇑㓴ᡀⲴⴤ⍱っ঻⭥䐟ྲമᡰ⽪⭡っ঻㇑㓴ᡀⲴⴤ⍱っ঻⭥䐟ྲമᡰ⽪⭡っ঻㇑㓴ᡀⲴⴤ⍱っ঻⭥䐟ྲമᡰ⽪⭡っ঻㇑㓴ᡀⲴⴤ⍱っ঻⭥䐟ྲമᡰ⽪ˈ̍̍̍ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕

u2=24sinωωωωtˈ̍̍̍R=470ΩΩΩΩˈ̍̍̍っ঻㇑っ঻㇑っ঻㇑っ঻㇑DZⲴっᇊ⭥঻Ⲵっᇊ⭥঻Ⲵっᇊ⭥঻Ⲵっᇊ⭥঻

UZ=6Vˈ̍̍̍ᴰሿᐕ֌⭥⍱Ѫᴰሿᐕ֌⭥⍱Ѫᴰሿᐕ֌⭥⍱Ѫᴰሿᐕ֌⭥⍱Ѫ3mAˈ̍̍̍⭥䐟㜭ੁཆ䗃ࠪ⭥䐟㜭ੁཆ䗃ࠪ⭥䐟㜭ੁཆ䗃ࠪ⭥䐟㜭ੁཆ䗃ࠪ

Ⲵᴰབྷ⭥⍱Ⲵᴰབྷ⭥⍱Ⲵᴰབྷ⭥⍱Ⲵᴰབྷ⭥⍱Iomᱟᱟᱟᱟ˄˄˄˄ B ˅˅˅˅

Aǃǃǃǃ61.3mA

Bǃǃǃǃ27.6mA

Cǃǃǃǃ20.4mA

Dǃǃǃǃ39.5mA

D
1

D
2

D
3

D
4

C

R

R
L

D
Z U

o

+

-

+

-

u2

1.2U2=20.37V

UZ=6V30.6mA����
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ਧؑޕਧྲ᷌䗃ؑޕਧྲ᷌䗃ؑޕਧྲ᷌䗃ؑޕ⍱ǃǃǃǃ└⌒⭥䐟ྲമᡰ⽪└⌒⭥䐟ྲമᡰ⽪└⌒⭥䐟ྲമᡰ⽪└⌒⭥䐟ྲമᡰ⽪ˈ̍̍̍ྲ᷌䗃ᮤ⌒ޘ⍱ᮤ⌒ޘ⍱ᮤ⌒ޘ⍱ᮤ⌒ޘ 9

ui=10sin(ωωωωt+30°°°°)Vˈ̍̍̍ࡉᔰޣ䰝ਸࡉࡽᔰޣ䰝ਸࡉࡽᔰޣ䰝ਸࡉࡽᔰޣ䰝ਸࡽˈ̍̍̍䗃ࠪ⭥঻䗃ࠪ⭥঻䗃ࠪ⭥঻䗃ࠪ⭥঻uoѪѪѪѪ˖̟̟̟

uo2

(A) 0V

(B) 7.64V 

(C) 10V

(D) 12V 

ui

D4

D2

D1

D3

C

+

-

S

RL

+

-

ui

07㘳仈㘳仈㘳仈㘳仈

t

uo
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ֻֻֻֻ˖ֻֻֻֻ̟̟̟˖̟̟̟ 䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑䈅᷀࠶മ⽪ẕᔿᮤ⍱⭥䐟ѝⲴҼᶱ㇑DD22 ᡆᡆᡆᡆᡆᡆᡆᡆDD44 ᯝᔰᯝᔰᯝᔰᯝᔰᯝᔰᯝᔰᯝᔰᯝᔰ

ᰦ䍏䖭⭥঻Ⲵ⌒ᖒᰦ䍏䖭⭥঻Ⲵ⌒ᖒᰦ䍏䖭⭥঻Ⲵ⌒ᖒᰦ䍏䖭⭥঻Ⲵ⌒ᖒǄǄǄǄᰦ䍏䖭⭥঻Ⲵ⌒ᖒᰦ䍏䖭⭥঻Ⲵ⌒ᖒᰦ䍏䖭⭥঻Ⲵ⌒ᖒᰦ䍏䖭⭥঻Ⲵ⌒ᖒǄǄǄǄྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌DD22 ᡆᡆᡆᡆᡆᡆᡆᡆDD4 4 ᧕৽᧕৽᧕৽᧕৽ˈ̍̍̍ਾ᷌ྲօਾ᷌ྲօਾ᷌ྲօਾ᷌ྲօ˛̨̨̨᧕৽᧕৽᧕৽᧕৽ˈ̍̍̍ਾ᷌ྲօਾ᷌ྲօਾ᷌ྲօਾ᷌ྲօ˛̨̨̨ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌

DD2 2 ᡆᡆᡆᡆᡆᡆᡆᡆDD44ഐࠫクᡆ✗ൿ㘼⸝䐟ഐࠫクᡆ✗ൿ㘼⸝䐟ഐࠫクᡆ✗ൿ㘼⸝䐟ഐࠫクᡆ✗ൿ㘼⸝䐟ˈ̍̍̍ਾ᷌৸ྲօਾ᷌৸ྲօਾ᷌৸ྲօਾ᷌৸ྲօ˛̨̨̨ഐࠫクᡆ✗ൿ㘼⸝䐟ഐࠫクᡆ✗ൿ㘼⸝䐟ഐࠫクᡆ✗ൿ㘼⸝䐟ഐࠫクᡆ✗ൿ㘼⸝䐟ˈ̍̍̍ਾ᷌৸ྲօਾ᷌৸ྲօਾ᷌৸ྲօਾ᷌৸ྲօ˛̨̨̨

uo

+

_
~ u

+

_ RL

D2

D4

D1

D3

䀓䀓䀓䀓˖̟̟̟䀓䀓䀓䀓˖̟̟̟ᖃᖃᖃᖃD2ᡆᡆᡆᡆD4ᯝᔰਾᯝᔰਾᯝᔰਾᯝᔰਾ

⭥䐟Ѫঅ⴨ॺ⌒ᮤ⍱⭥䐟⭥䐟Ѫঅ⴨ॺ⌒ᮤ⍱⭥䐟⭥䐟Ѫঅ⴨ॺ⌒ᮤ⍱⭥䐟⭥䐟Ѫঅ⴨ॺ⌒ᮤ⍱⭥䐟ǄǄǄǄ↓ॺઘᰦ↓ॺઘᰦ↓ॺઘᰦ↓ॺઘᰦˈ̍̍̍D1઼઼઼઼D3ሬሬሬሬ

䙊䙊䙊䙊ˈ̍̍̍䍏䖭ѝᴹ⭥⍱䍏䖭ѝᴹ⭥⍱䍏䖭ѝᴹ⭥⍱䍏䖭ѝᴹ⭥⍱䗷䗷䗷䗷ˈ̍̍̍䍏䖭⭥঻䍏䖭⭥঻䍏䖭⭥঻䍏䖭⭥঻u
oooo

模模模模u˗̠̠̠䍏ॺઘᰦ䍏ॺઘᰦ䍏ॺઘᰦ䍏ॺઘᰦˈ̍̍̍

D1઼઼઼઼D3ᡚ→ᡚ→ᡚ→ᡚ→ˈ̍̍̍䍏䖭ѝᰐ⭥⍱䙊䍏䖭ѝᰐ⭥⍱䙊䍏䖭ѝᰐ⭥⍱䙊䍏䖭ѝᰐ⭥⍱䙊䗷䗷䗷䗷ˈ̍̍̍䍏䖭єㄟᰐ⭥䍏䖭єㄟᰐ⭥䍏䖭єㄟᰐ⭥䍏䖭єㄟᰐ⭥

঻঻঻঻ˈ̍̍̍ u
oooo

模0模0模0模0ǄǄǄǄ

uo

u

π 必π 情π 懂π

tω

tω
π 必π 情π 懂π

o

o
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ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌DD22ᡆᡆᡆᡆᡆᡆᡆᡆDD44᧕৽᧕৽᧕৽᧕৽᧕৽᧕৽᧕৽᧕৽

ॺઘᰦˈ̍̍̍Ҽᶱ㇑Ҽᶱ㇑Ҽᶱ㇑Ҽᶱ㇑D1ǃǃǃǃD4ᡆᡆᡆᡆD2ǃǃǃǃD3ሬ䙊ሬ䙊ሬ䙊ሬ䙊ˈ̍̍̍⭥⍱⭥⍱⭥⍱⭥⍱↓ࡉॺઘᰦ↓ࡉॺઘᰦ↓ࡉॺઘᰦ↓ࡉ

㓿㓿㓿㓿D1ǃǃǃǃD4ᡆᡆᡆᡆD2ǃǃǃǃD3㘼䙐ᡀ⭥Ⓚ⸝䐟㘼䙐ᡀ⭥Ⓚ⸝䐟㘼䙐ᡀ⭥Ⓚ⸝䐟㘼䙐ᡀ⭥Ⓚ⸝䐟ˈ̍̍̍⭥⍱ᖸབྷ⭥⍱ᖸབྷ⭥⍱ᖸབྷ⭥⍱ᖸབྷˈ̍̍̍ഐഐഐഐ

↔ਈ঻ಘ৺↔ਈ঻ಘ৺↔ਈ঻ಘ৺↔ਈ঻ಘ৺D1ǃǃǃǃD4ᡆᡆᡆᡆD2ǃǃǃǃD3ሶ㻛✗ൿሶ㻛✗ൿሶ㻛✗ൿሶ㻛✗ൿǄǄǄǄ

ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌ྲ᷌DD22ᡆᡆᡆᡆᡆᡆᡆᡆDD44ഐࠫク✗ൿ㘼⸝䐟ഐࠫク✗ൿ㘼⸝䐟ഐࠫク✗ൿ㘼⸝䐟ഐࠫク✗ൿ㘼⸝䐟ഐࠫク✗ൿ㘼⸝䐟ഐࠫク✗ൿ㘼⸝䐟ഐࠫク✗ൿ㘼⸝䐟ഐࠫク✗ൿ㘼⸝䐟

оD2ᡆᡆᡆᡆD4᧕৽㊫լ᧕৽㊫լ᧕৽㊫լ᧕৽㊫լˈ̍̍̍⭥Ⓚ৺⭥Ⓚ৺⭥Ⓚ৺⭥Ⓚ৺D1ߥоᛵߥоᛵߥоᛵߥॺઘᰦˈ̍̍̍ᛵ↓ࡉॺઘᰦ↓ࡉॺઘᰦ↓ࡉॺઘᰦ↓ࡉ

ᡆᡆᡆᡆD3ҏሶഐ⭥⍱䗷བྷ㘼✗ൿҏሶഐ⭥⍱䗷བྷ㘼✗ൿҏሶഐ⭥⍱䗷བྷ㘼✗ൿҏሶഐ⭥⍱䗷བྷ㘼✗ൿǄǄǄǄ
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+
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1.  1.  йᶱ㇑᭮བྷⲴཆ䜘ᶑԦйᶱ㇑᭮བྷⲴཆ䜘ᶑԦйᶱ㇑᭮བྷⲴཆ䜘ᶑԦйᶱ㇑᭮བྷⲴཆ䜘ᶑԦйᶱ㇑᭮བྷⲴཆ䜘ᶑԦйᶱ㇑᭮བྷⲴཆ䜘ᶑԦйᶱ㇑᭮བྷⲴཆ䜘ᶑԦйᶱ㇑᭮བྷⲴཆ䜘ᶑԦ

BB

E

CC

NN

NN

PP

EB

RB

EECC

RC
ਁሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿǃǃǃǃ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿǃǃǃǃ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ

PNPPNP

ਁሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿ VVBB<<VVEE

䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ VVCC<<VVBB

Ӿ⭥սⲴ䀂ᓖⴻӾ⭥սⲴ䀂ᓖⴻӾ⭥սⲴ䀂ᓖⴻӾ⭥սⲴ䀂ᓖⴻ˖̟̟̟Ӿ⭥սⲴ䀂ᓖⴻӾ⭥սⲴ䀂ᓖⴻӾ⭥սⲴ䀂ᓖⴻӾ⭥սⲴ䀂ᓖⴻ˖̟̟̟

NPNNPN

ਁሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿ VVBB>>VVEE

䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ VVCC>>VVBB
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1.1. 䗃ޕ⢩ᙗ䗃ޕ⢩ᙗ䗃ޕ⢩ᙗ䗃ޕ⢩ᙗ䗃ޕ⢩ᙗ䗃ޕ⢩ᙗ䗃ޕ⢩ᙗ䗃ޕ⢩ᙗ

ᑨᮠᑨᮠᑨᮠᑨᮠ====
====

CE

)(
BEB U

UfI

⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩⢩⛩果果果果果果果果䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ䶎㓯ᙗ

↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻˖̟̟̟⹵⹵⹵⹵↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻˖̟̟̟⹵⹵⹵⹵

㇑㇑㇑㇑㇑㇑㇑㇑0密拉0密拉0密拉0密拉0密拉0密拉0密拉0密拉VV ˈ̍̍̍̍̍̍̍䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑䭇㇑

0密度0密度0密度0密度0密度0密度0密度0密度VVǄǄǄǄǄǄǄǄ

↓ᑨᐕ֌ᰦਁሴ㔃⭥↓ᑨᐕ֌ᰦਁሴ㔃⭥↓ᑨᐕ֌ᰦਁሴ㔃⭥↓ᑨᐕ֌ᰦਁሴ㔃⭥↓ᑨᐕ֌ᰦਁሴ㔃⭥↓ᑨᐕ֌ᰦਁሴ㔃⭥↓ᑨᐕ֌ᰦਁሴ㔃⭥↓ᑨᐕ֌ᰦਁሴ㔃⭥

঻঻঻঻˖̟̟̟঻঻঻঻˖̟̟̟

NPNNPNර⹵㇑ර⹵㇑ර⹵㇑ර⹵㇑ර⹵㇑ර⹵㇑ර⹵㇑ර⹵㇑

UUBE BE ≈≈≈≈≈≈≈≈ 0.6~0.7V0.6~0.7V

PNPPNPර䭇㇑ර䭇㇑ර䭇㇑ර䭇㇑ර䭇㇑ර䭇㇑ර䭇㇑ර䭇㇑

UUBE BE ≈≈≈≈≈≈≈≈ −−−−−−−−0.2 ~ 0.2 ~ −−−−−−−− 0.3V0.3V

IB(µµµµA)

UBE(V)
20

40

60

80

0.4 0.8

UCE≥≥≥≥1V

O
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䗃ࠪ⢩ᙗйњ४ฏⲴ⢩⛩䗃ࠪ⢩ᙗйњ४ฏⲴ⢩⛩䗃ࠪ⢩ᙗйњ४ฏⲴ⢩⛩䗃ࠪ⢩ᙗйњ४ฏⲴ⢩⛩:

(1) ᭮བྷ४᭮བྷ४᭮བྷ४᭮བྷ४˖̟̟̟

ਁሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿˈ̍̍̍䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿ䳶⭥㔃৽ٿǄǄǄǄ

IC=ββββIB

(2) 価઼४価઼४価઼४価઼४˖̟̟̟

ਁሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿˈ̍̍̍䳶⭥㔃↓ٿ䳶⭥㔃↓ٿ䳶⭥㔃↓ٿ䳶⭥㔃↓ٿǄǄǄǄ

UCE<<<<UBE ˈ̍̍̍ ββββIB>ICˈ̍̍̍UCE≈≈≈≈0.3V

(3) ᡚ→४ᡚ→४ᡚ→४ᡚ→४˖̟̟̟ UBE< ↫४⭥঻↫४⭥঻↫४⭥঻↫४⭥঻ˈ̍̍̍ IB=0 ˈ̍̍̍ IC=ICEO ≈≈≈≈0

価઼४価઼४価઼४価઼४価઼४価઼४価઼४価઼४

ᡚ→४ᡚ→४ᡚ→४ᡚ→४ᡚ→४ᡚ→४ᡚ→४ᡚ→४

放大放大放大放大
区区区区

IB=0

20µµµµA

40µµµµA

60µµµµA

80µµµµA

100µµµµA

3 6

IC(mA )

1

2

3

4

UCE(V)9 12O
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̹ᲱパጕҌξᩮ๗⟦ᔱ⮴ᲑЦ̹ᲱパጕҌξᩮ๗⟦ᔱ⮴ᲑЦ̹ᲱパጕҌξᩮ๗⟦ᔱ⮴ᲑЦ̹ᲱパጕҌξᩮ๗⟦ᔱ⮴ᲑЦ

ँᄴ㐃ₓտँᄴ㐃ₓտँᄴ㐃ₓտँᄴ㐃ₓտ——പᲱ⩥≱പᲱ⩥≱പᲱ⩥≱പᲱ⩥≱

䯶⩥Ჱࣽտ䯶⩥Ჱࣽտ䯶⩥Ჱࣽտ䯶⩥Ჱࣽտ——२ᩦ䒭≱ႀ२ᩦ䒭≱ႀ२ᩦ䒭≱ႀ२ᩦ䒭≱ႀ

NPN PNP
C

B

E

E

B

C

P

N

N
N

P

P

9V 4V

4.7V

һ
̹ᲱパጕҌξᩮ๗⟦̹ᲱパጕҌξᩮ๗⟦̹ᲱパጕҌξᩮ๗⟦̹ᲱパጕҌξᩮ๗⟦

ᔱᔱᔱᔱ喍喍喍喍䄅ݔ᫝パ㙊䄅ݔ᫝パ㙊䄅ݔ᫝パ㙊䄅ݔ᫝パ㙊

᭮བྷ⣦ᘱ᭮བྷ⣦ᘱ᭮བྷ⣦ᘱ᭮བྷ⣦ᘱˈ̍̍̍BE↓ٿ↓ٿ↓ٿ↓ٿˈ̍̍̍UBEѪѪѪѪ0.7˄˄˄˄⹵⹵⹵⹵

㇑㇑㇑㇑)ᡆᡆᡆᡆ0.3(䭇㇑䭇㇑䭇㇑䭇㇑)

⭡↓৽ٿᶑԦ⭡↓৽ٿᶑԦ⭡↓৽ٿᶑԦ⭡↓৽ٿᶑԦˈ̍̍̍สᶱ⭥սትѝสᶱ⭥սትѝสᶱ⭥սትѝสᶱ⭥սትѝ

B

EC

NPN⹵㇑⹵㇑⹵㇑⹵㇑
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+7.5V

+3.5V

+3.5V

-8V

-2.3V

-3V

+7.1V

+7V

+6.9V

+5V

0V

+5V

+3V

+2.8V

+3.5V

+3.5V +6V

+4.2V

⭥䐟ྲമᡰ⽪⭥䐟ྲമᡰ⽪⭥䐟ྲമᡰ⽪⭥䐟ྲമᡰ⽪ˈ̍̍̍਴⭥঻Ѫሩൠ⭥঻਴⭥঻Ѫሩൠ⭥঻਴⭥঻Ѫሩൠ⭥঻਴⭥঻Ѫሩൠ⭥঻ˈ̍̍̍䈅ࡔᯝ਴㇑Ⲵᐕ֌⣦ᘱ䈅ࡔᯝ਴㇑Ⲵᐕ֌⣦ᘱ䈅ࡔᯝ਴㇑Ⲵᐕ֌⣦ᘱ䈅ࡔᯝ਴㇑Ⲵᐕ֌⣦ᘱǄǄǄǄ

E

B

C

ᡚ→ᡚ→ᡚ→ᡚ→ ᡚ→ᡚ→ᡚ→ᡚ→

᭮བྷ᭮བྷ᭮བྷ᭮བྷ

C

B

E
᭮བྷ᭮བྷ᭮བྷ᭮བྷ

価઼価઼価઼価઼

価઼価઼価઼価઼
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മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕UCC=15Vˈ̍̍̍ UB=-9Vˈ̍̍̍ RB=20kΩΩΩΩ, 

RC=3kΩΩΩΩ, ββββ=40ˈ̍̍̍ Ui=5Vᰦᰦᰦᰦˈ̍̍̍㾱֯Ღփ㇑価઼㾱֯Ღփ㇑価઼㾱֯Ღփ㇑価઼㾱֯Ღփ㇑価઼ˈ̍̍̍RXᓄሿᓄሿᓄሿᓄሿ

ҾҾҾҾ˄˄˄˄ ˅˅˅˅kΩΩΩΩ ˈ˄ˈ˄ˈ˄ˈ˄䇮䇮䇮䇮UBE=0.7Vˈ̍̍̍価઼঻䱽価઼঻䱽価઼঻䱽価઼঻䱽

UCES=0.3V˅˅˅˅ ǄǄǄǄ

˄˄˄˄A˅˅˅˅7

˄˄˄˄B˅˅˅˅3

˄˄˄˄C˅˅˅˅13

˄˄˄˄D˅˅˅˅17

UCC

RC

RX

ui

RB

UB

×

1

1

B BS CS

CC CES

C

I > I = I
β

U -U
=

β R

IBS=0.12mA

VB=

UBE=

0.7V

IR=(VB –UB)/ RB=0.49mA

IR

Ii

Ii>IB +IRS=0.61mA

RX<(ui –VB)/ Ii=7 k ΩΩΩΩ

���� UCE

IC

IC=(UCC-UCE)/RC
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度度度度度度度度˅˅˅˅ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟˅˅˅˅ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟ⴤ⍱䙊䐟઼Ӕ⍱䙊䐟

ഐ⭥ᇩሩӔഐ⭥ᇩሩӔഐ⭥ᇩሩӔഐ⭥ᇩሩӔǃǃǃǃⴤ⍱Ⲵ֌⭘н਼ⴤ⍱Ⲵ֌⭘н਼ⴤ⍱Ⲵ֌⭘н਼ⴤ⍱Ⲵ֌⭘н਼ǄǄǄǄ൘᭮བྷ⭥䐟ѝྲ൘᭮བྷ⭥䐟ѝྲ൘᭮བྷ⭥䐟ѝྲ൘᭮བྷ⭥䐟ѝྲഐ⭥ᇩሩӔഐ⭥ᇩሩӔഐ⭥ᇩሩӔഐ⭥ᇩሩӔǃǃǃǃⴤ⍱Ⲵ֌⭘н਼ⴤ⍱Ⲵ֌⭘н਼ⴤ⍱Ⲵ֌⭘н਼ⴤ⍱Ⲵ֌⭘н਼ǄǄǄǄ൘᭮བྷ⭥䐟ѝྲ൘᭮བྷ⭥䐟ѝྲ൘᭮བྷ⭥䐟ѝྲ൘᭮བྷ⭥䐟ѝྲ

᷌⭥ᇩⲴᇩ䟿䏣ཏབྷ᷌⭥ᇩⲴᇩ䟿䏣ཏབྷ᷌⭥ᇩⲴᇩ䟿䏣ཏབྷ᷌⭥ᇩⲴᇩ䟿䏣ཏབྷˈ̍̍̍ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧᷌⭥ᇩⲴᇩ䟿䏣ཏབྷ᷌⭥ᇩⲴᇩ䟿䏣ཏབྷ᷌⭥ᇩⲴᇩ䟿䏣ཏབྷ᷌⭥ᇩⲴᇩ䟿䏣ཏབྷˈ̍̍̍ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧ਟԕ䇔ѪᆳሩӔ⍱࠶䟿н䎧

֌⭘֌⭘֌⭘֌⭘ˈ̍̍̍ণሩӔ⍱⸝䐟ণሩӔ⍱⸝䐟ণሩӔ⍱⸝䐟ণሩӔ⍱⸝䐟ǄǄǄǄ㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟ǄǄǄǄ䘉䘉䘉䘉֌⭘֌⭘֌⭘֌⭘ˈ̍̍̍ণሩӔ⍱⸝䐟ণሩӔ⍱⸝䐟ণሩӔ⍱⸝䐟ণሩӔ⍱⸝䐟ǄǄǄǄ㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟㘼ሩⴤ⍱ਟԕⴻᡀᔰ䐟ǄǄǄǄ䘉䘉䘉䘉

ṧṧṧṧˈ̍̍̍Ӕⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴӔⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴӔⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴӔⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴǄǄǄǄṧṧṧṧˈ̍̍̍Ӕⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴӔⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴӔⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴӔⴤ⍱ᡰ䎠Ⲵ䙊䐟ᱟн਼ⲴǄǄǄǄ

ⴤ⍱䙊䐟ⴤ⍱䙊䐟ⴤ⍱䙊䐟ⴤ⍱䙊䐟˄˄˄˄⭥ᇩᔰ䐟⭥ᇩᔰ䐟⭥ᇩᔰ䐟⭥ᇩᔰ䐟˅˖˅˖˅˖˅˖ⴤ⍱䙊䐟ⴤ⍱䙊䐟ⴤ⍱䙊䐟ⴤ⍱䙊䐟˄˄˄˄⭥ᇩᔰ䐟⭥ᇩᔰ䐟⭥ᇩᔰ䐟⭥ᇩᔰ䐟˅˖˅˖˅˖˅˖ᰐؑਧᰦ⭥⍱ᰐؑਧᰦ⭥⍱ᰐؑਧᰦ⭥⍱ᰐؑਧᰦ⭥⍱˄˄˄˄ⴤ⍱⭥⍱ⴤ⍱⭥⍱ⴤ⍱⭥⍱ⴤ⍱⭥⍱˅˅˅˅ᰐؑਧᰦ⭥⍱ᰐؑਧᰦ⭥⍱ᰐؑਧᰦ⭥⍱ᰐؑਧᰦ⭥⍱˄˄˄˄ⴤ⍱⭥⍱ⴤ⍱⭥⍱ⴤ⍱⭥⍱ⴤ⍱⭥⍱˅˅˅˅

Ⲵ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟ˈ̍̍̍⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩ǄǄǄǄⲴ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟ˈ̍̍̍⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩⭘ᶕ䇑㇇䶉ᘱᐕ֌⛩ǄǄǄǄ

Ӕ⍱䙊䐟Ӕ⍱䙊䐟Ӕ⍱䙊䐟Ӕ⍱䙊䐟˄˄˄˄⭥ᇩ⸝䐟⭥ᇩ⸝䐟⭥ᇩ⸝䐟⭥ᇩ⸝䐟ˈ̍̍̍ⴤ⍱⭥Ⓚ⸝䐟ⴤ⍱⭥Ⓚ⸝䐟ⴤ⍱⭥Ⓚ⸝䐟ⴤ⍱⭥Ⓚ⸝䐟˅˖˅˖˅˖˅˖Ӕ⍱䙊䐟Ӕ⍱䙊䐟Ӕ⍱䙊䐟Ӕ⍱䙊䐟˄˄˄˄⭥ᇩ⸝䐟⭥ᇩ⸝䐟⭥ᇩ⸝䐟⭥ᇩ⸝䐟ˈ̍̍̍ⴤ⍱⭥Ⓚ⸝䐟ⴤ⍱⭥Ⓚ⸝䐟ⴤ⍱⭥Ⓚ⸝䐟ⴤ⍱⭥Ⓚ⸝䐟˅˖˅˖˅˖˅˖ᴹؑਧᰦӔᴹؑਧᰦӔᴹؑਧᰦӔᴹؑਧᰦӔᴹؑਧᰦӔᴹؑਧᰦӔᴹؑਧᰦӔᴹؑਧᰦӔ

⍱࠶䟿⍱࠶䟿⍱࠶䟿⍱࠶䟿˄˄˄˄ਈॆ䟿ਈॆ䟿ਈॆ䟿ਈॆ䟿˅˅˅˅Ⲵ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟ˈ̍̍̍⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠ⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠ⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠ⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠǃǃǃǃ⍱࠶䟿⍱࠶䟿⍱࠶䟿⍱࠶䟿˄˄˄˄ਈॆ䟿ਈॆ䟿ਈॆ䟿ਈॆ䟿˅˅˅˅Ⲵ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟Ⲵ䙊䐟ˈ̍̍̍⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠ⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠ⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠ⭘ᶕ䇑㇇⭥঻᭮བྷؽᮠǃǃǃǃ
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22 ˅˅˅˅˅˅˅˅ Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟Ღփ㇑Ⲵᗞਈㅹ᭸⭥䐟

rbe
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Ღփ㇑ⲴᲦփ㇑ⲴᲦփ㇑ⲴᲦփ㇑ⲴBǃǃǃǃEѻ䰤ѻ䰤ѻ䰤ѻ䰤

ਟ⭘ਟ⭘ਟ⭘ਟ⭘rbeㅹ᭸ԓᴯㅹ᭸ԓᴯㅹ᭸ԓᴯㅹ᭸ԓᴯǄǄǄǄ

Ღփ㇑ⲴᲦփ㇑ⲴᲦփ㇑ⲴᲦփ㇑ⲴCǃǃǃǃEѻ䰤ਟ⭘аѻ䰤ਟ⭘аѻ䰤ਟ⭘аѻ䰤ਟ⭘а

ਇ᧗⭥⍱Ⓚਇ᧗⭥⍱Ⓚਇ᧗⭥⍱Ⓚਇ᧗⭥⍱Ⓚic=ββββibㅹ᭸ԓᴯㅹ᭸ԓᴯㅹ᭸ԓᴯㅹ᭸ԓᴯǄǄǄǄ

be
E

26(mV)
300( ) (1 )

(mA)
r β

I
≈ Ω + +
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˄˄˄˄˄˄˄˄22 ˅˅˅˅˅˅˅˅᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟᭮བྷ⭥䐟Ⲵᗞਈㅹ᭸⭥䐟

ሶӔ⍱䙊䐟ѝⲴᲦփ㇑ሶӔ⍱䙊䐟ѝⲴᲦփ㇑ሶӔ⍱䙊䐟ѝⲴᲦփ㇑ሶӔ⍱䙊䐟ѝⲴᲦփ㇑ሶӔ⍱䙊䐟ѝⲴᲦփ㇑ሶӔ⍱䙊䐟ѝⲴᲦփ㇑ሶӔ⍱䙊䐟ѝⲴᲦփ㇑ሶӔ⍱䙊䐟ѝⲴᲦփ㇑

⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟⭘Ღփ㇑ᗞਈㅹ᭸⭥䐟

ԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵԓᴯণਟᗇ᭮བྷ⭥䐟Ⲵ

ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ǄǄǄǄᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ǄǄǄǄ
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ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟ᗞਈㅹ᭸⭥䐟
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ᇎ⧠᭮བྷⲴᶑԦᇎ⧠᭮བྷⲴᶑԦᇎ⧠᭮བྷⲴᶑԦᇎ⧠᭮བྷⲴᶑԦᇎ⧠᭮བྷⲴᶑԦᇎ⧠᭮བྷⲴᶑԦᇎ⧠᭮བྷⲴᶑԦᇎ⧠᭮བྷⲴᶑԦ

(1) (1) Ღփ㇑ᗵ享ᐕ֌൘᭮བྷ४Ღփ㇑ᗵ享ᐕ֌൘᭮བྷ४Ღփ㇑ᗵ享ᐕ֌൘᭮བྷ४Ღփ㇑ᗵ享ᐕ֌൘᭮བྷ४ǄǄǄǄᲦփ㇑ᗵ享ᐕ֌൘᭮བྷ४Ღփ㇑ᗵ享ᐕ֌൘᭮བྷ४Ღփ㇑ᗵ享ᐕ֌൘᭮བྷ४Ღփ㇑ᗵ享ᐕ֌൘᭮བྷ४ǄǄǄǄਁሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿˈ̍̍̍䳶⭥㔃䳶⭥㔃䳶⭥㔃䳶⭥㔃ਁሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ਁٿሴ㔃↓ٿˈ̍̍̍䳶⭥㔃䳶⭥㔃䳶⭥㔃䳶⭥㔃

৽ٿ৽ٿ৽ٿ৽ٿǄǄǄǄ৽ٿ৽ٿ৽ٿ৽ٿǄǄǄǄ

(2) (2) ↓⺞䇮㖞䶉ᘱᐕ֌⛩↓⺞䇮㖞䶉ᘱᐕ֌⛩↓⺞䇮㖞䶉ᘱᐕ֌⛩↓⺞䇮㖞䶉ᘱᐕ֌⛩ˈ̍̍̍֯֯֯֯↓⺞䇮㖞䶉ᘱᐕ֌⛩↓⺞䇮㖞䶉ᘱᐕ֌⛩↓⺞䇮㖞䶉ᘱᐕ֌⛩↓⺞䇮㖞䶉ᘱᐕ֌⛩ˈ̍̍̍֯֯֯֯Ღփ㇑ᐕ֌Ҿ᭮བྷ४Ღփ㇑ᐕ֌Ҿ᭮བྷ४Ღփ㇑ᐕ֌Ҿ᭮བྷ४Ღփ㇑ᐕ֌Ҿ᭮བྷ४Ღփ㇑ᐕ֌Ҿ᭮བྷ४Ღփ㇑ᐕ֌Ҿ᭮བྷ४Ღփ㇑ᐕ֌Ҿ᭮བྷ४Ღփ㇑ᐕ֌Ҿ᭮བྷ४ǄǄǄǄǄǄǄǄ

(3) (3) 䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱ǄǄǄǄ䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱䗃ޕഎ䐟ሶਈॆⲴ⭥঻䖜ॆᡀਈॆⲴสᶱ⭥⍱ǄǄǄǄ

(4) (4) 䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥䗃ࠪഎ䐟ሶਈॆⲴ䳶⭥ᶱ⭥⍱䖜ॆᡀਈॆⲴ䳶⭥

ᶱ⭥঻ᶱ⭥঻ᶱ⭥঻ᶱ⭥঻ˈ̍̍̍㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧ㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧ㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧ㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧᶱ⭥঻ᶱ⭥঻ᶱ⭥঻ᶱ⭥঻ˈ̍̍̍㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧ㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧ㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧ㓿⭥ᇩ㙖ਸਚ䗃ࠪӔ⍱ؑਧǄǄǄǄǄǄǄǄ
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8ˉ̄̄̄27  Ḁ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻ѪḀ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻ѪḀ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻ѪḀ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻Ѫ6Vˈ̍̍̍᧕᧕᧕᧕

2kΩΩΩΩⲴ䍏䖭ਾⲴ䍏䖭ਾⲴ䍏䖭ਾⲴ䍏䖭ਾ,䗃ࠪ⭥঻Ѫ䗃ࠪ⭥঻Ѫ䗃ࠪ⭥঻Ѫ䗃ࠪ⭥঻Ѫ4VǄǄǄǄ≲᭮བྷಘⲴ䗃ࠪ≲᭮བྷಘⲴ䗃ࠪ≲᭮བྷಘⲴ䗃ࠪ≲᭮བྷಘⲴ䗃ࠪޕޕޕޕ

⭥䱫⭥䱫⭥䱫⭥䱫ǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟
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S o
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u u i r

u
u r
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= − ×

= − ×

( ) 1L
o S o
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R
r u u k
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= − × = Ω

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄аааа˅˅˅˅106
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8ˉ̄̄̄28 ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕RC=10kΩΩΩΩˈ̍̍̍ RB=330kΩΩΩΩˈ̍̍̍ UCC=20Vˈ̍̍̍

йᶱ㇑йᶱ㇑йᶱ㇑йᶱ㇑ββββ=50ˈ̍̍̍UBE=0.6Vˈ̍̍̍≲䶉ᘱ≲䶉ᘱ≲䶉ᘱ≲䶉ᘱUCE

䀓䀓䀓䀓˖̟̟̟

ˇ̌̌̌

ˉ̄̄̄

uo
ˇ̌̌̌
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IB+ IC
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( 1) B C B B BE CCI R I R U Uβ + + + =

20 0.6
0.023

51 10 330BI mA
−= =

× +

UCE( 1) B C CE CCI R U Uβ + + =

20 51 0.023 10 8.3CEU V= − × × =

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄ҼҼҼҼ˅˅˅˅106
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മ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝˈ̍̍̍ ≲᭮བྷ⭥䐟䶉ᘱᐕ֌⛩≲᭮བྷ⭥䐟䶉ᘱᐕ֌⛩≲᭮བྷ⭥䐟䶉ᘱᐕ֌⛩≲᭮བྷ⭥䐟䶉ᘱᐕ֌⛩ǃǃǃǃ⭥⭥⭥⭥

঻໎⳺঻໎⳺঻໎⳺঻໎⳺ǃǃǃǃ䗃ࠪ䱫ᣇ઼䗃ࠪ䱫ᣇ䗃ࠪ䱫ᣇ઼䗃ࠪ䱫ᣇ䗃ࠪ䱫ᣇ઼䗃ࠪ䱫ᣇ䗃ࠪ䱫ᣇ઼䗃ࠪ䱫ᣇ
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- ( 1)CE CC B CU = U β + I R
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1.1. ⭥঻᭮བྷؽᮠሿҾ⭥঻᭮བྷؽᮠሿҾ⭥঻᭮བྷؽᮠሿҾ⭥঻᭮བྷؽᮠሿҾ⭥঻᭮བྷؽᮠሿҾ⭥঻᭮བྷؽᮠሿҾ⭥঻᭮བྷؽᮠሿҾ⭥঻᭮བྷؽᮠሿҾ11ˈ̍̍̍㓖ㅹҾ㓖ㅹҾ㓖ㅹҾ㓖ㅹҾˈ̍̍̍㓖ㅹҾ㓖ㅹҾ㓖ㅹҾ㓖ㅹҾ1;1;

2.2. 䗃ޕ⭥䱫儈䗃ޕ⭥䱫儈䗃ޕ⭥䱫儈䗃ޕ⭥䱫儈˗̠̠̠䗃ޕ⭥䱫儈䗃ޕ⭥䱫儈䗃ޕ⭥䱫儈䗃ޕ⭥䱫儈˗̠̠̠

3.3. 䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ˗̠̠̠䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ˗̠̠̠

4.  4.  䗃ࠪо䗃਼ޕ⴨䗃ࠪо䗃਼ޕ⴨䗃ࠪо䗃਼ޕ⴨䗃ࠪо䗃਼ޕ⴨ǄǄǄǄ䗃ࠪо䗃਼ޕ⴨䗃ࠪо䗃਼ޕ⴨䗃ࠪо䗃਼ޕ⴨䗃ࠪо䗃਼ޕ⴨ǄǄǄǄ
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8-30 ሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨ˈ̍̍̍ᰐ⭥঻᭮བྷᰐ⭥঻᭮བྷᰐ⭥঻᭮བྷᰐ⭥঻᭮བྷˈ̍̍̍ᴹ⭥ᴹ⭥ᴹ⭥ᴹ⭥

⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘ǄǄǄǄ

B˅˅˅˅䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨ˈ̍̍̍ᴹ⭥঻᭮བྷᴹ⭥঻᭮བྷᴹ⭥঻᭮བྷᴹ⭥঻᭮བྷˈ̍̍̍ᰐ⭥ᰐ⭥ᰐ⭥ᰐ⭥

⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘ǄǄǄǄ

C˅˅˅˅⭥䐟Ⲵ䗃ޕ⭥䱫儈⭥䐟Ⲵ䗃ޕ⭥䱫儈⭥䐟Ⲵ䗃ޕ⭥䱫儈⭥䐟Ⲵ䗃ޕ⭥䱫儈ˈ̍̍̍䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վˈ̍̍̍ᰐ⭥঻᭮ᰐ⭥঻᭮ᰐ⭥঻᭮ᰐ⭥঻᭮

བྷབྷབྷབྷˈ̍̍̍ᴹ⭥⍱᭮བྷ֌⭘ᴹ⭥⍱᭮བྷ֌⭘ᴹ⭥⍱᭮བྷ֌⭘ᴹ⭥⍱᭮བྷ֌⭘ǄǄǄǄ

D˅˅˅˅⭥䐟Ⲵ䗃ޕ⭥䱫վ⭥䐟Ⲵ䗃ޕ⭥䱫վ⭥䐟Ⲵ䗃ޕ⭥䱫վ⭥䐟Ⲵ䗃ޕ⭥䱫վˈ̍̍̍䗃ࠪ⭥䱫儈䗃ࠪ⭥䱫儈䗃ࠪ⭥䱫儈䗃ࠪ⭥䱫儈ˈ̍̍̍ᰒᴹ⭥঻᭮ᰒᴹ⭥঻᭮ᰒᴹ⭥঻᭮ᰒᴹ⭥঻᭮

བྷབྷབྷབྷˈ̍̍̍ҏᴹ⭥⍱᭮བྷ֌⭘ҏᴹ⭥⍱᭮བྷ֌⭘ҏᴹ⭥⍱᭮བྷ֌⭘ҏᴹ⭥⍱᭮བྷ֌⭘ǄǄǄǄ

����
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8ˉ̄̄̄31 ޕ䗃ྲޕ䗃ྲޕ䗃ྲޕ䳶⭥ᶱ⭥䐟ˈ̍̍̍ββββ=50ˈ̍̍̍UBE=0.7Vˈ̍̍̍ྲ䗃ޡ䳶⭥ᶱ⭥䐟ޡ䳶⭥ᶱ⭥䐟ޡ䳶⭥ᶱ⭥䐟ޡ

↓ᕖ⭥঻ᴹ᭸٬Ѫ↓ᕖ⭥঻ᴹ᭸٬Ѫ↓ᕖ⭥঻ᴹ᭸٬Ѫ↓ᕖ⭥঻ᴹ᭸٬ѪUi=7.5mVˈ̍̍̍ࡉࡉࡉࡉ䗃ࠪ⭥঻᧕䘁䗃ޕ䗃ࠪ⭥঻᧕䘁䗃ޕ䗃ࠪ⭥঻᧕䘁䗃ޕ䗃ࠪ⭥঻᧕䘁䗃ޕ

⭥঻⭥঻⭥঻⭥঻ UoĬĬĬĬ7.5mV

䀓䀓䀓䀓˖̟̟̟

ˇ̌̌̌

ˉ̄̄̄

uo

ˇ̌̌̌

ˉ̄̄̄

ui
Re

C1

C2

UCC

Rb

RL

www.plcworld.cn技成培训网 
www.jcpeixun.com



302

䔀デᩮ๗஘䔀デᩮ๗஘䔀デᩮ๗஘䔀デᩮ๗஘

www.plcworld.cn技成培训网 
www.jcpeixun.com



303

⨶ᜣ䘀᭮⨶ᜣ䘀᭮⨶ᜣ䘀᭮⨶ᜣ䘀᭮ⲴᶑԦⲴᶑԦⲴᶑԦⲴᶑԦ

0dA = ∞

idr = ∞

0=or

㲊⸝㲊⸝㲊⸝㲊⸝

⨶ᜣ䘀᭮ਟᖃ֌⨶ᜣ⭥঻Ⓚ⨶ᜣ䘀᭮ਟᖃ֌⨶ᜣ⭥঻Ⓚ⨶ᜣ䘀᭮ਟᖃ֌⨶ᜣ⭥঻Ⓚ⨶ᜣ䘀᭮ਟᖃ֌⨶ᜣ⭥঻Ⓚˈ̍̍̍䗃䗃䗃䗃

ࠪ⭥঻ᚂᇊࠪ⭥঻ᚂᇊࠪ⭥঻ᚂᇊࠪ⭥঻ᚂᇊˈ̍̍̍᭮བྷؽᮠо䍏䖭ਈ᭮བྷؽᮠо䍏䖭ਈ᭮བྷؽᮠо䍏䖭ਈ᭮བྷؽᮠо䍏䖭ਈ

ॆᰐॆޣᰐॆޣᰐॆޣᰐޣǄǄǄǄᑖ䍏䖭㜭࣋ᶱᕪᑖ䍏䖭㜭࣋ᶱᕪᑖ䍏䖭㜭࣋ᶱᕪᑖ䍏䖭㜭࣋ᶱᕪǄǄǄǄ

䘀᭮ᐕ֌൘㓯ᙗ४Ⲵ⢩⛩䘀᭮ᐕ֌൘㓯ᙗ४Ⲵ⢩⛩䘀᭮ᐕ֌൘㓯ᙗ४Ⲵ⢩⛩䘀᭮ᐕ֌൘㓯ᙗ४Ⲵ⢩⛩

䳶ᡀ䘀㇇᭮བྷಘ⨶ᜣ⁑ර᧘ࠪⲴ䟽㾱㔃䇪䳶ᡀ䘀㇇᭮བྷಘ⨶ᜣ⁑ර᧘ࠪⲴ䟽㾱㔃䇪䳶ᡀ䘀㇇᭮བྷಘ⨶ᜣ⁑ර᧘ࠪⲴ䟽㾱㔃䇪䳶ᡀ䘀㇇᭮བྷಘ⨶ᜣ⁑ර᧘ࠪⲴ䟽㾱㔃䇪˖̟̟̟
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䘀᭮↓䍏䗃ޕㄟ⭥ս⴨ㅹ䘀᭮↓䍏䗃ޕㄟ⭥ս⴨ㅹ䘀᭮↓䍏䗃ޕㄟ⭥ս⴨ㅹ䘀᭮↓䍏䗃ޕㄟ⭥ս⴨ㅹ

䘀᭮↓䍏䗃ޕㄟнӾཆ䜘ؑਧⓀਆ⭘⭥⍱䘀᭮↓䍏䗃ޕㄟнӾཆ䜘ؑਧⓀਆ⭘⭥⍱䘀᭮↓䍏䗃ޕㄟнӾཆ䜘ؑਧⓀਆ⭘⭥⍱䘀᭮↓䍏䗃ޕㄟнӾཆ䜘ؑਧⓀਆ⭘⭥⍱
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䳶ᡀ䘀㇇᭮བྷಘⲴᓄ⭘䳶ᡀ䘀㇇᭮བྷಘⲴᓄ⭘䳶ᡀ䘀㇇᭮བྷಘⲴᓄ⭘䳶ᡀ䘀㇇᭮བྷಘⲴᓄ⭘

(1) ৽⴨∄ֻ䘀㇇৽⴨∄ֻ䘀㇇৽⴨∄ֻ䘀㇇৽⴨∄ֻ䘀㇇

㲊ൠ⛩㲊ൠ⛩㲊ൠ⛩㲊ൠ⛩

i1=if ˄˄˄˄㲊ᯝ㲊ᯝ㲊ᯝ㲊ᯝ˅˅˅˅

࡙⭘㲊⸝઼㲊ᯝ࡙⭘㲊⸝઼㲊ᯝ࡙⭘㲊⸝઼㲊ᯝ࡙⭘㲊⸝઼㲊ᯝ

u+ =0 u
ˉ̄̄̄

=u+=0˄˄˄˄㲊ൠ㲊ൠ㲊ൠ㲊ൠ˅˅˅˅

⭥঻᭮བྷؽᮠ⭥঻᭮བྷؽᮠ⭥঻᭮བྷؽᮠ⭥঻᭮བྷؽᮠ:

1

fo
u

i

Ru
A = = -

u R

-

1

i o o

f f

u u - u u
= = -

R R R

uo

+

_

∆∆ ∆∆

+

∞∞∞∞R1
ui

Rf

Rp

i1

R2ѪѪѪѪᒣ㺑⭥䱫ᒣ㺑⭥䱫ᒣ㺑⭥䱫ᒣ㺑⭥䱫(֯䗃ޕㄟሩൠⲴ֯䗃ޕㄟሩൠⲴ֯䗃ޕㄟሩൠⲴ֯䗃ޕㄟሩൠⲴ

䶉ᘱ⭥䱫⴨ㅹ䶉ᘱ⭥䱫⴨ㅹ䶉ᘱ⭥䱫⴨ㅹ䶉ᘱ⭥䱫⴨ㅹ):R2=R1//Rf
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ֻ仈ֻ仈ֻ仈ֻ仈. R1=10kΩΩΩΩ , Rf=20kΩΩΩΩ 始´始´始´始´ui 模模模模媒媒媒媒度荷度荷度荷度荷ǄǄǄǄ≲≲≲≲果果果果uo ǃǃǃǃriǄǄǄǄ䈤䈤䈤䈤

᰾᰾᰾᰾R2Ⲵ֌⭘Ⲵ֌⭘Ⲵ֌⭘Ⲵ֌⭘ˈ̍̍̍ R2ᓄѪཊབྷᓄѪཊབྷᓄѪཊབྷᓄѪཊབྷ˛̨̨̨
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R2ѪѪѪѪᒣ㺑⭥䱫ᒣ㺑⭥䱫ᒣ㺑⭥䱫ᒣ㺑⭥䱫(֯䗃ޕㄟሩൠⲴ֯䗃ޕㄟሩൠⲴ֯䗃ޕㄟሩൠⲴ֯䗃ޕㄟሩൠⲴ

䶉ᘱ⭥䱫⴨ㅹ䶉ᘱ⭥䱫⴨ㅹ䶉ᘱ⭥䱫⴨ㅹ䶉ᘱ⭥䱫⴨ㅹ):R2=R1//Rf
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必必必必ǃǃǃǃ৽⴨࣐⌅᭮བྷ⭥䐟৽⴨࣐⌅᭮བྷ⭥䐟৽⴨࣐⌅᭮བྷ⭥䐟৽⴨࣐⌅᭮བྷ⭥䐟
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ֻֻֻֻ8ˉ̄̄̄10മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍䇮䘀᭮Ѫ⨶ᜣ䳶ᡀ䘀᭮䇮䘀᭮Ѫ⨶ᜣ䳶ᡀ䘀᭮䇮䘀᭮Ѫ⨶ᜣ䳶ᡀ䘀᭮䇮䘀᭮Ѫ⨶ᜣ䳶ᡀ䘀᭮ˈ̍̍̍㤕֯⭥㤕֯⭥㤕֯⭥㤕֯⭥

䐟ᴹྲл࣏㜭ᓄྲօᴤ᭩䐟ᴹྲл࣏㜭ᓄྲօᴤ᭩䐟ᴹྲл࣏㜭ᓄྲօᴤ᭩䐟ᴹྲл࣏㜭ᓄྲօᴤ᭩˛̨̨̨
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(2) ਼⴨∄ֻ䘀㇇⭥䐟਼⴨∄ֻ䘀㇇⭥䐟਼⴨∄ֻ䘀㇇⭥䐟਼⴨∄ֻ䘀㇇⭥䐟
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਼⴨ㄟ䗃਼ޕ⴨ㄟ䗃਼ޕ⴨ㄟ䗃਼ޕ⴨ㄟ䗃ޕ

uo=A(u+-u-)= A(ui-UR)

UR uo

ui

ĞĞĞĞ_

+
+

∄䖳ಘ∄䖳ಘ∄䖳ಘ∄䖳ಘ
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uo

ui
0

+Uom

-Uom

UR

ᖃᖃᖃᖃui < URᰦᰦᰦᰦ ,  uo = +Uom

ᖃᖃᖃᖃui >URᰦᰦᰦᰦ ,  uo = -Uom

৽⴨䗃ޕ৽⴨䗃ޕ৽⴨䗃ޕ৽⴨䗃ޕ

uo=A(u+-u-)= A(UR-ui)

UR

uo
ui

ĞĞĞĞ_

+
+
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t

ui࡙⭘⭥঻∄䖳ಘሶ↓ᕖ⌒࡙⭘⭥঻∄䖳ಘሶ↓ᕖ⌒࡙⭘⭥঻∄䖳ಘሶ↓ᕖ⌒࡙⭘⭥঻∄䖳ಘሶ↓ᕖ⌒

ਈѪᯩ⌒ਈѪᯩ⌒ਈѪᯩ⌒ਈѪᯩ⌒ǄǄǄǄ

uo

t
+Uom

-Uom

ᯩ⌒о↓ᕖ⌒਼⴨ᯩ⌒о↓ᕖ⌒਼⴨ᯩ⌒о↓ᕖ⌒਼⴨ᯩ⌒о↓ᕖ⌒਼⴨ǄǄǄǄ

䰞䰞䰞䰞˖̟̟̟㤕৽⴨䗃ྲࡉޕօ㤕৽⴨䗃ྲࡉޕօ㤕৽⴨䗃ྲࡉޕօ㤕৽⴨䗃ྲࡉޕօ˛̨̨̨

ਟᇎ⧠䗷䴦Ự⍻ਟᇎ⧠䗷䴦Ự⍻ਟᇎ⧠䗷䴦Ự⍻ਟᇎ⧠䗷䴦Ự⍻

UR

uo

ĞĞĞĞ_

+
+ uo

±±±±UZ

R

UZ

-UZ
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䇮䇮䇮䇮R1=10kˈ̍̍̍R2=100kˈ̍̍̍≲ᔰޣ䰝ਸ઼ᯝᔰᰦⲴ⌒ᖒ઼䗃ࠪ⭥≲ᔰޣ䰝ਸ઼ᯝᔰᰦⲴ⌒ᖒ઼䗃ࠪ⭥≲ᔰޣ䰝ਸ઼ᯝᔰᰦⲴ⌒ᖒ઼䗃ࠪ⭥≲ᔰޣ䰝ਸ઼ᯝᔰᰦⲴ⌒ᖒ઼䗃ࠪ⭥

঻঻঻঻(䗃ޕ⭥঻䗃ޕ⭥঻䗃ޕ⭥঻䗃ޕ⭥঻0.5Vˈ̍̍̍⭥Ⓚ⭥঻⭥Ⓚ⭥঻⭥Ⓚ⭥঻⭥Ⓚ⭥঻±±±±12V)

uo

+

_

∆∆ ∆∆

+

∞∞∞∞R1
ui

Rf

Rp

t

ui

t

uo1

t

uo1

0.5V

-0.5V

5V

-5V

10.3V

-11V
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മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍DD11 ઼઼઼઼઼઼઼઼DD22൷Ѫ⨶ᜣҼᶱ㇑൷Ѫ⨶ᜣҼᶱ㇑൷Ѫ⨶ᜣҼᶱ㇑൷Ѫ⨶ᜣҼᶱ㇑ˈ̍̍̍ᆳԜⲴᐕ֌⣦ᆳԜⲴᐕ֌⣦ᆳԜⲴᐕ֌⣦ᆳԜⲴᐕ֌⣦൷Ѫ⨶ᜣҼᶱ㇑൷Ѫ⨶ᜣҼᶱ㇑൷Ѫ⨶ᜣҼᶱ㇑൷Ѫ⨶ᜣҼᶱ㇑ˈ̍̍̍ᆳԜⲴᐕ֌⣦ᆳԜⲴᐕ֌⣦ᆳԜⲴᐕ֌⣦ᆳԜⲴᐕ֌⣦

ᘱᱟᘱᱟᘱᱟᘱᱟ˄˄˄˄ᘱᱟᘱᱟᘱᱟᘱᱟ˄˄˄˄ ˅˅˅˅˅˅˅˅

Ҽᶱ㇑ޡ䱤ᶱ᧕⌅Ҽᶱ㇑ޡ䱤ᶱ᧕⌅Ҽᶱ㇑ޡ䱤ᶱ᧕⌅Ҽᶱ㇑ޡ䱤ᶱ᧕⌅Ҽᶱ㇑ޡ䱤ᶱ᧕⌅Ҽᶱ㇑ޡ䱤ᶱ᧕⌅Ҽᶱ㇑ޡ䱤ᶱ᧕⌅Ҽᶱ㇑ޡ䱤ᶱ᧕⌅ ˈ̍̍̍䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊ˈ̍̍̍ˈ̍̍̍䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊䱣ᶱ⭥ս儈ⲴҼᶱ㇑ሬ䙊ˈ̍̍̍䱣ᶱ䱣ᶱ䱣ᶱ䱣ᶱ䱣ᶱ䱣ᶱ䱣ᶱ䱣ᶱ

⭥սվⲴҼᶱ㇑ᡚ→⭥սվⲴҼᶱ㇑ᡚ→⭥սվⲴҼᶱ㇑ᡚ→⭥սվⲴҼᶱ㇑ᡚ→ǄǄǄǄ⭥սվⲴҼᶱ㇑ᡚ→⭥սվⲴҼᶱ㇑ᡚ→⭥սվⲴҼᶱ㇑ᡚ→⭥սվⲴҼᶱ㇑ᡚ→ǄǄǄǄ

B

D1

6V
3V

3kΩΩΩΩ
A

D2

UAB

+

–

˄˄˄˄A˅˅˅˅D1ᡚ→ᡚ→ᡚ→ᡚ→ˈ̍̍̍D2ሬ䙊ሬ䙊ሬ䙊ሬ䙊

˄˄˄˄B˅˅˅˅ D2ᡚ→ᡚ→ᡚ→ᡚ→ˈ̍̍̍D1ሬ䙊ሬ䙊ሬ䙊ሬ䙊

˄˄˄˄C˅˅˅˅ D1ǃǃǃǃ D2൷ᡚ→൷ᡚ→൷ᡚ→൷ᡚ→

˄˄˄˄D˅˅˅˅ D1ǃǃǃǃ D2൷ሬ䙊൷ሬ䙊൷ሬ䙊൷ሬ䙊

Ҽᶱ㇑ޡ䱣ᶱ᧕⌅Ҽᶱ㇑ޡ䱣ᶱ᧕⌅Ҽᶱ㇑ޡ䱣ᶱ᧕⌅Ҽᶱ㇑ޡ䱣ᶱ᧕⌅Ҽᶱ㇑ޡ䱣ᶱ᧕⌅Ҽᶱ㇑ޡ䱣ᶱ᧕⌅Ҽᶱ㇑ޡ䱣ᶱ᧕⌅Ҽᶱ㇑ޡ䱣ᶱ᧕⌅ ˈ̍̍̍䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊ˈ̍̍̍ˈ̍̍̍䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊䱤ᶱ⭥սվⲴҼᶱ㇑ሬ䙊ˈ̍̍̍䱤ᶱ䱤ᶱ䱤ᶱ䱤ᶱ䱤ᶱ䱤ᶱ䱤ᶱ䱤ᶱ

⭥ս儈ⲴҼᶱ㇑ᡚ→⭥ս儈ⲴҼᶱ㇑ᡚ→⭥ս儈ⲴҼᶱ㇑ᡚ→⭥ս儈ⲴҼᶱ㇑ᡚ→ǄǄǄǄ⭥ս儈ⲴҼᶱ㇑ᡚ→⭥ս儈ⲴҼᶱ㇑ᡚ→⭥ս儈ⲴҼᶱ㇑ᡚ→⭥ս儈ⲴҼᶱ㇑ᡚ→ǄǄǄǄ

0

-6V

����

A
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മ⽪Ҽᶱ㇑઼⭥䱫㓴ᡀⲴสᵜ䙫䗁䰘⭥䐟മ⽪Ҽᶱ㇑઼⭥䱫㓴ᡀⲴสᵜ䙫䗁䰘⭥䐟മ⽪Ҽᶱ㇑઼⭥䱫㓴ᡀⲴสᵜ䙫䗁䰘⭥䐟മ⽪Ҽᶱ㇑઼⭥䱫㓴ᡀⲴสᵜ䙫䗁䰘⭥䐟ˈ̍̍̍䗃ޕҼ䗃ޕҼ䗃ޕҼ䗃ޕҼ

ᶱ㇑Ⲵ儈⭥ᒣ઼վ⭥ᒣ࡛࠶ᱟᶱ㇑Ⲵ儈⭥ᒣ઼վ⭥ᒣ࡛࠶ᱟᶱ㇑Ⲵ儈⭥ᒣ઼վ⭥ᒣ࡛࠶ᱟᶱ㇑Ⲵ儈⭥ᒣ઼վ⭥ᒣ࡛࠶ᱟ3V઼઼઼઼0Vˈ̍̍̍⭥䐟Ⲵ䙫䗁⭥䐟Ⲵ䙫䗁⭥䐟Ⲵ䙫䗁⭥䐟Ⲵ䙫䗁

˄˄˄˄㌫ᱟޣ㌫ᱟޣ㌫ᱟޣ㌫ᱟޣ ˅˅˅˅

䱣ᶱ᧕⌅ˈ̍̍̍䱤ᶱ⭥սվⲴҼᶱ㇑䙊䱤ᶱ⭥սվⲴҼᶱ㇑䙊䱤ᶱ⭥սվⲴҼᶱ㇑䙊䱤ᶱ⭥սվⲴҼᶱ㇑䙊ޡ⌅䱣ᶱ᧕ޡ⌅䱣ᶱ᧕ޡ⌅䱣ᶱ᧕ޡ

A

˄˄˄˄A˅˅˅˅Y=ABC

˄˄˄˄B˅˅˅˅Y=A+B+C

˄˄˄˄A˅˅˅˅Y=AB+C

˄˄˄˄A˅˅˅˅Y=(A+B)C

DA

DB

DC

A

B

C

Y

+12V

����

www.plcworld.cn技成培训网 
www.jcpeixun.com



333

8ˉ̄̄̄36 ᖃᖃᖃᖃAǃǃǃǃBǃǃǃǃCㄟ䜭䗃ޕ儈⭥ᒣᰦㄟ䜭䗃ޕ儈⭥ᒣᰦㄟ䜭䗃ޕ儈⭥ᒣᰦㄟ䜭䗃ޕ儈⭥ᒣᰦˈ̍̍̍йᶱ㇑価઼йᶱ㇑価઼йᶱ㇑価઼йᶱ㇑価઼

ሬ䙊ሬ䙊ሬ䙊ሬ䙊ˈ̍̍̍ᖃᖃᖃᖃAǃǃǃǃBǃǃǃǃCѝᴹањ䗃ޕվ⭥ᒣᰦѝᴹањ䗃ޕվ⭥ᒣᰦѝᴹањ䗃ޕվ⭥ᒣᰦѝᴹањ䗃ޕվ⭥ᒣᰦˈ̍̍̍йᶱ㇑йᶱ㇑йᶱ㇑йᶱ㇑

ᡚ→ᡚ→ᡚ→ᡚ→ˈ̍̍̍⭥䐟ሩᓄⲴᱟ⭥䐟ሩᓄⲴᱟ⭥䐟ሩᓄⲴᱟ⭥䐟ሩᓄⲴᱟ˄˄˄˄ о䶎䰘о䶎䰘о䶎䰘о䶎䰘 ˅Ǆ˅Ǆ˅Ǆ˅Ǆ

䀓䀓䀓䀓˖̟̟̟

A

UCC

Y

B

C

ᴹMMM0ࠪࠪࠪࠪ1

1ᗇᗇᗇᗇ0ޘޘޘޘ

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄ҼҼҼҼ˅˅˅˅108
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12 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍йᶱ㇑йᶱ㇑йᶱ㇑йᶱ㇑ββββ=100ˈ̍̍̍䗃ؑޕਧ䗃ؑޕਧ䗃ؑޕਧ䗃ؑޕਧVAǃǃǃǃVBⲴⲴⲴⲴ

儈⭥ᒣᱟ儈⭥ᒣᱟ儈⭥ᒣᱟ儈⭥ᒣᱟ3.5V˄˄˄˄䙫䗁䙫䗁䙫䗁䙫䗁1˅ˈ˅ˈ˅ˈ˅ˈվ⭥ᒣᱟվ⭥ᒣᱟվ⭥ᒣᱟվ⭥ᒣᱟ0.3V(䙫䗁䙫䗁䙫䗁䙫䗁0)ˈ̍̍̍

㤕ᇊѹ䗃ࠪ⭥঻㤕ᇊѹ䗃ࠪ⭥঻㤕ᇊѹ䗃ࠪ⭥঻㤕ᇊѹ䗃ࠪ⭥঻Vo儈⭥ᒣѪ䙫䗁儈⭥ᒣѪ䙫䗁儈⭥ᒣѪ䙫䗁儈⭥ᒣѪ䙫䗁1ˈ̍̍̍മ⽪⭥䐟ᱟമ⽪⭥䐟ᱟമ⽪⭥䐟ᱟമ⽪⭥䐟ᱟ˖̟̟̟

䀓䀓䀓䀓˖̟̟̟

(A) о䰘о䰘о䰘о䰘

(B) о䶎䰘о䶎䰘о䶎䰘о䶎䰘

(C) ᡆ䰘ᡆ䰘ᡆ䰘ᡆ䰘

(D) ᡆ䶎䰘ᡆ䶎䰘ᡆ䶎䰘ᡆ䶎䰘

UCC

YA

B

+5V

10kΩΩΩΩ

10kΩΩΩΩ

1kΩΩΩΩA+B

৽⴨ಘ৽⴨ಘ৽⴨ಘ৽⴨ಘ

Y A B= +

05㘳仈㘳仈㘳仈㘳仈
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ֻֻֻֻ˖̟̟̟ṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒֻֻֻֻ˖̟̟̟ṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒṩᦞ䗃ޕ⌒ᖒ⭫ࠪ䗃ࠪ⌒ᖒ

A

B

Y1

ᴹMMM“0”ࠪࠪࠪࠪ“0”ˈ̍̍̍1“ࠪࠪࠪࠪ”1“ޘޘޘޘ”ᴹMMM“1”ࠪࠪࠪࠪ“1”ˈ̍̍̍0“ࠪࠪࠪࠪ”0“ޘޘޘޘ”

&A

B
Y1

> 1A

B
Y2

Y2
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F AB AB= +

1

0

1

0

B

0

1

1

0

F

1

1

0

0

A
ㆰ䇠Ѫㆰ䇠Ѫㆰ䇠Ѫㆰ䇠Ѫ

F A B= ⊕

ᔲᡆ䙫䗁䘀㇇ᔲᡆ䙫䗁䘀㇇ᔲᡆ䙫䗁䘀㇇ᔲᡆ䙫䗁䘀㇇

˙̇̇̇度度度度

L
A

B

䙫䗁ㅖਧ䙫䗁ㅖਧ䙫䗁ㅖਧ䙫䗁ㅖਧ

1 1 1

0 0 0

A A A A

A A A A

⊕ = ⋅ + ⋅ =

⊕ = ⋅ + ⋅ =ᔲᡆޣ㌫ᔲᡆޣ㌫ᔲᡆޣ㌫ᔲᡆޣ㌫˖̟̟̟

䗃ޕਈ䟿⴨਼Ѫ䗃ޕਈ䟿⴨਼Ѫ䗃ޕਈ䟿⴨਼Ѫ䗃ޕਈ䟿⴨਼ѪĀĀĀĀ0000āāāāˈ̍̍̍⴨ᔲѪ⴨ᔲѪ⴨ᔲѪ⴨ᔲѪĀĀĀĀ度度度度āāāā
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≲䗃ࠪ≲䗃ࠪ≲䗃ࠪ≲䗃ࠪYⲴ䙫䗁࠭ᮠⲴ䙫䗁࠭ᮠⲴ䙫䗁࠭ᮠⲴ䙫䗁࠭ᮠǄǄǄǄ

B

( )( )A+ B A+ B

= AA+ AB + AB + BB

= AB + AB

A+ B

Y
&

ıııı1A

1

B

1

ıııı1
A

A+ B
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⋅( ) = ( )( ) =D = BQ A+ Q B + Q A+ AQ + B

= A

Q AB + Q

Q + BQ

Cp

D Q

Q

ŐŐŐŐ工工工工

&

&

1

A

B

A+Q

BQ

J

K

л䱽⋯㘫䖜л䱽⋯㘫䖜л䱽⋯㘫䖜л䱽⋯㘫䖜

䇱᰾лമਟᇎ⧠䇱᰾лമਟᇎ⧠䇱᰾лമਟᇎ⧠䇱᰾лമਟᇎ⧠JK䀖ਁಘ࣏㜭䀖ਁಘ࣏㜭䀖ਁಘ࣏㜭䀖ਁಘ࣏㜭

B C + BCA + A

A= B + AC
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13 䙫䗁മ઼䗃ޕ䙫䗁മ઼䗃ޕ䙫䗁മ઼䗃ޕ䙫䗁മ઼䗃ޕAǃǃǃǃBⲴ⌒ᖒྲമᡰ⽪Ⲵ⌒ᖒྲമᡰ⽪Ⲵ⌒ᖒྲമᡰ⽪Ⲵ⌒ᖒྲമᡰ⽪ˈ̍̍̍᷀࠶ᖃ䗃᷀࠶ᖃ䗃᷀࠶ᖃ䗃᷀࠶ᖃ䗃

ࠪࠪࠪࠪFѪѪѪѪ“1”ᰦ࡫ᓄᱟᰦ࡫ᓄᱟᰦ࡫ᓄᱟᰦ࡫ᓄᱟ˖̟̟̟

(A) t1

(B) t2

(C) t3

(D) t4

=1A
B F

A

B

t1        t2         t3          t4
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⭘л⭘л⭘л⭘л经经经经ㄟⲴ⌒ᖒㄟⲴ⌒ᖒㄟⲴ⌒ᖒㄟⲴ⌒ᖒǄǄǄǄ䇮䀖ਁಘⲴࡍᘱѪ䇮䀖ਁಘⲴࡍᘱѪ䇮䀖ਁಘⲴࡍᘱѪ䇮䀖ਁಘⲴࡍᘱѪ“0000”

0

0

1

0

1

0

0

0

0

1

1

1

0

1

0

0
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仁⭥䐟࠶仁⭥䐟࠶仁⭥䐟࠶仁⭥䐟࠶仁⭥䐟࠶仁⭥䐟࠶仁⭥䐟࠶仁⭥䐟࠶

1.  ⭥䐟⭥䐟⭥䐟⭥䐟

nQ=

四分频四分频四分频四分频

DQn =+1

实现二分频实现二分频实现二分频实现二分频

Q

Cp
D Q

Q

Q0

Cp
D Q

Q

D Q

Q

Q1

Cp

Q0

Q1

www.plcworld.cn技成培训网 
www.jcpeixun.com



357

Q1
1

Cp
Q

Q

J

K

Q

Q

J

K

1Q0

1

Cp
Q

Q

J

K

Q

Q

J

K

1Q0
Q1 Cp

Q0

Q1

Cp

Q0

Q1
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Cp

Q0

Q1

Cp

Q0

Q1

Cp
Q

Q

D
Q0

Q1
Q

Q

D

Cp

Q

Q

D
Q0

Q1
Q

Q

D
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Q

Q

J

K
Cp

Q

Q

DD Q1 Q2

“1”

Cp

Q1

Q2

D

K=1ˈ̍̍̍J=

ᰦᒿ䙫䗁⭥䐟ྲമᰦᒿ䙫䗁⭥䐟ྲമᰦᒿ䙫䗁⭥䐟ྲമᰦᒿ䙫䗁⭥䐟ྲമˈ̍̍̍⭫ࠪ⭫ࠪ⭫ࠪ⭫ࠪQ1઼઼઼઼Q2Ⲵ⌒ᖒⲴ⌒ᖒⲴ⌒ᖒⲴ⌒ᖒ˄˄˄˄䀖ਁಘࡍᘱ䀖ਁಘࡍᘱ䀖ਁಘࡍᘱ䀖ਁಘࡍᘱ

ѪѪѪѪ00˅˅˅˅
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Y1

Y2

ֻֻֻֻ8-10 䀖ਁಘࡍ࿻⣦ᘱѪ䴦䀖ਁಘࡍ࿻⣦ᘱѪ䴦䀖ਁಘࡍ࿻⣦ᘱѪ䴦䀖ਁಘࡍ࿻⣦ᘱѪ䴦ˈ̍̍̍⭫ࠪ⭫ࠪ⭫ࠪ⭫ࠪY1Y2Y3 Ⲵ⌒ᖒⲴ⌒ᖒⲴ⌒ᖒⲴ⌒ᖒ

ㅜањㅜањㅜањㅜањCp㜹ߢ֌⭘ਾ㜹ߢ֌⭘ਾ㜹ߢ֌⭘ਾ㜹ߢ֌⭘ਾˈ̍̍̍䗃ࠪ䗃ࠪ䗃ࠪ䗃ࠪ

Y1Y2=

Cp

Q

Y1

Y2

Q

Q

Q

J

K &

&

Cp

0

1

01
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8ˉ̄̄̄40  ⭫ࠪ⭫ࠪ⭫ࠪ⭫ࠪQ0ǃǃǃǃQ1⌒ᖒ⌒ᖒ⌒ᖒ⌒ᖒ˄˄˄˄ࡍᘱѪࡍᘱѪࡍᘱѪࡍᘱѪ0˅˅˅˅

Q0

Cp
D Q

Q

D Q

Q

Q1
1n+

Q = D

Cp

Q0

Q1

ᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধᮉᶀ⁑ᤏ䈅ধ˄˄˄˄ҼҼҼҼ˅˅˅˅110

D䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿˈ̍̍̍⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁ˈ̍̍̍ྲྲྲྲCp仁⦷仁⦷仁⦷仁⦷

ѪѪѪѪ2000ˈ̍̍̍䗃ࠪ䗃ࠪ䗃ࠪ䗃ࠪQ1⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ100

n= Q
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⭫ࠪ⭫ࠪ⭫ࠪ⭫ࠪQ0ǃǃǃǃQ1⌒ᖒ⌒ᖒ⌒ᖒ⌒ᖒ˄˄˄˄ࡍᘱѪࡍᘱѪࡍᘱѪࡍᘱѪ0˅˅˅˅

Cp

Q0

Q1

JK䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿˈ̍̍̍⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁ˈ̍̍̍ྲྲྲྲCp仁⦷仁⦷仁⦷仁⦷

ѪѪѪѪ2000ˈ̍̍̍䗃ࠪ䗃ࠪ䗃ࠪ䗃ࠪQ1⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ100

Q0

Cp
J

K

Q

Q

J

K

Q

Q

Q1

1 1
=1n+ n n nQ = JQ + KQ Q
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仁⭥䐟ؽ仁⭥䐟ؽ仁⭥䐟ؽ仁⭥䐟ؽ仁⭥䐟ؽ仁⭥䐟ؽ仁⭥䐟ؽ仁⭥䐟ؽ

D Q

Q

CPui

=1

uo
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Q
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Cp

www.plcworld.cn技成培训网 
www.jcpeixun.com



364

䇮䇮䇮䇮Q1Q2ⲴࡍᘱᱟⲴࡍᘱᱟⲴࡍᘱᱟⲴࡍᘱᱟ00ˈ̍̍̍Q2Ⲵ⌒ᖒᱟⲴ⌒ᖒᱟⲴ⌒ᖒᱟⲴ⌒ᖒᱟ˄˄˄˄ ˅˅˅˅

D Q

Q

CPCp

D Q

Q

CP

Q1 Q2

Cp

˄˄˄˄A˅˅˅˅ Q2

Q2

Q2

Q2

˄˄˄˄B˅˅˅˅

˄˄˄˄C˅˅˅˅

˄˄˄˄D˅˅˅˅ ����

����

0        0

⣦ᘱ䖜ᦒ㺘⣦ᘱ䖜ᦒ㺘⣦ᘱ䖜ᦒ㺘⣦ᘱ䖜ᦒ㺘⣦ᘱ䖜ᦒ㺘⣦ᘱ䖜ᦒ㺘⣦ᘱ䖜ᦒ㺘⣦ᘱ䖜ᦒ㺘

2

n
Q

1

n
Q

1

2

n+
Q

1

1

n+
Q

10

0        1 11

1        1 01

1        0 00

����

к䐣⋯㘫䖜к䐣⋯㘫䖜к䐣⋯㘫䖜к䐣⋯㘫䖜

᧕ਇⲴᱟᴹ᭸ᰦ䫏⋯ࡽ᧕ਇⲴᱟᴹ᭸ᰦ䫏⋯ࡽ᧕ਇⲴᱟᴹ᭸ᰦ䫏⋯ࡽ᧕ਇⲴᱟᴹ᭸ᰦ䫏⋯ࡽ

ⷜ䰤ؑਧⷜ䰤ؑਧⷜ䰤ؑਧⷜ䰤ؑਧ
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99 ሶ仈മሶ仈മሶ仈മሶ仈മ99(a)മᡰ⽪Ⲵ⭥䐟᭩Ѫ仈മᡰ⽪Ⲵ⭥䐟᭩Ѫ仈മᡰ⽪Ⲵ⭥䐟᭩Ѫ仈മᡰ⽪Ⲵ⭥䐟᭩Ѫ仈99(b)മⲴ⭥മⲴ⭥മⲴ⭥മⲴ⭥

䐟䐟䐟䐟ˈ̍̍̍ަ䍏䖭⭥⍱ަ䍏䖭⭥⍱ަ䍏䖭⭥⍱ަ䍏䖭⭥⍱I1઼઼઼઼ I2ሶሶሶሶ

䀓䀓䀓䀓˖̟̟̟(a)മമമമ

I1=I2=2A/2=1A

U2

⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱

Ⓚᒦ㚄Ⓚᒦ㚄Ⓚᒦ㚄Ⓚᒦ㚄ˈ̍̍̍ㅹ᭸⭥঻Ⓚㅹ᭸⭥঻Ⓚㅹ᭸⭥঻Ⓚㅹ᭸⭥঻ⓀǄǄǄǄ

⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱⨶ᜣ⭥঻Ⓚо⨶ᜣ⭥⍱

ⓀѢ㚄ⓀѢ㚄ⓀѢ㚄ⓀѢ㚄ˈ̍̍̍ㅹ᭸⭥⍱Ⓚㅹ᭸⭥⍱Ⓚㅹ᭸⭥⍱Ⓚㅹ᭸⭥⍱ⓀǄǄǄǄ

2A

I2I1

1ΩΩΩΩ1ΩΩΩΩ

2A

I2I1

1ΩΩΩΩ1ΩΩΩΩ
+

-
2V

(a)

(b)

(b)മമമമ

(b)മമമമI1=I2=2V/1ΩΩΩΩ=2A
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100 മѝ䶎↓ᕖઘᵏ⭥⍱Ⲵ仁⦷Ѫമѝ䶎↓ᕖઘᵏ⭥⍱Ⲵ仁⦷Ѫമѝ䶎↓ᕖઘᵏ⭥⍱Ⲵ仁⦷Ѫമѝ䶎↓ᕖઘᵏ⭥⍱Ⲵ仁⦷Ѫ˄˄˄˄ 0.05 ˅˅˅˅kHz

0 10         20         30         40              t/ms
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1 1
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20
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101 ൘൘൘൘RLCѢ㚄⭥䐟ѝѢ㚄⭥䐟ѝѢ㚄⭥䐟ѝѢ㚄⭥䐟ѝˈ̍̍̍ᙫ⭥঻ᙫ⭥঻ᙫ⭥঻ᙫ⭥঻ 100 2 sin( )
6

u t V
πω= +

⭥⍱⭥⍱⭥⍱⭥⍱ 10 2 sin( )
6

i t A
πω= + ˈ̍̍̍ωωωω=1000rad/sˈ̍̍̍L=1Hˈ̍̍̍

˄˄˄˄Ѫ࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ࡛࠶RǃǃǃǃCࡉࡉࡉࡉ ˅˅˅˅

⭥⍱о⭥঻਼⴨ս⭥⍱о⭥঻਼⴨ս⭥⍱о⭥঻਼⴨ս⭥⍱о⭥঻਼⴨սˈ̍̍̍⭥䐟䉀ᥟ⭥䐟䉀ᥟ⭥䐟䉀ᥟ⭥䐟䉀ᥟˈ̍̍̍I=U/R

R=10ΩΩΩΩ

XL= XC= ωωωωL=1000ΩΩΩΩ

1
C

X =
ωC

µ= =
×

1 1

1000 100
1

0C

C =
ωX

F
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102 ᖃй⴨Ӕ⍱ਁ⭥ᵪⲴйњ㔅㓴᧕ᡀᱏᖒᰦᖃй⴨Ӕ⍱ਁ⭥ᵪⲴйњ㔅㓴᧕ᡀᱏᖒᰦᖃй⴨Ӕ⍱ਁ⭥ᵪⲴйњ㔅㓴᧕ᡀᱏᖒᰦᖃй⴨Ӕ⍱ਁ⭥ᵪⲴйњ㔅㓴᧕ᡀᱏᖒᰦˈ̍̍̍㤕㓯㤕㓯㤕㓯㤕㓯

⭥঻⭥঻⭥঻⭥঻ 380 2 sinBCu tVω= (            )=⴨⭥঻uCࡉ⴨⭥঻ࡉ⴨⭥঻ࡉ⴨⭥঻ࡉ̍̍̍ˈ

ࡽ㓯⭥঻䎵ࡽ㓯⭥঻䎵ࡽ㓯⭥঻䎵ࡽ㓯⭥঻䎵̍̍̍ˈؽؽؽؽ

Yᖒ᧕⌅ᖒ᧕⌅ᖒ᧕⌅ᖒ᧕⌅˖̟̟̟㓯⭥঻ᱟ⴨⭥㓯⭥঻ᱟ⴨⭥㓯⭥঻ᱟ⴨⭥㓯⭥঻ᱟ⴨⭥

঻Ⲵ঻Ⲵ঻Ⲵ঻Ⲵ 3
ሩᓄⲴ⴨⭥঻ሩᓄⲴ⴨⭥঻ሩᓄⲴ⴨⭥঻ሩᓄⲴ⴨⭥঻30ºˈ̍̍̍㓯⭥⍱㓯⭥⍱㓯⭥⍱㓯⭥⍱

ㅹҾ⴨⭥⍱ㅹҾ⴨⭥⍱ㅹҾ⴨⭥⍱ㅹҾ⴨⭥⍱

220 2 sin( 150 )Cu t Vω= − °

30°

ACU&

CU&
BU&

BCU&

AU&
ABU&
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103 仈മ⭥䐟仈മ⭥䐟仈മ⭥䐟仈മ⭥䐟ˈ̍̍̍ᔰޣᔰޣᔰޣᔰޣS൘൘൘൘t=0ⷜ䰤䰝ਸⷜ䰤䰝ਸⷜ䰤䰝ਸⷜ䰤䰝ਸˈ̍̍̍㤕㤕㤕㤕uc(0-)=0Vˈ̍̍̍ࡉࡉࡉࡉ

uL(0+)=(             )V

1H

10µµµµF1kΩΩΩΩ uC

+

-

+

-

US

10V

S

+ -uL

1kΩΩΩΩ

⭡ᦒ䐟ᇊ⨶⭡ᦒ䐟ᇊ⨶⭡ᦒ䐟ᇊ⨶⭡ᦒ䐟ᇊ⨶˖̟̟̟uc(0-)=uc(0+)=0Vˈ̍̍̍ᔰޣ䰝ਸⷜ䰤ᔰޣ䰝ਸⷜ䰤ᔰޣ䰝ਸⷜ䰤ᔰޣ䰝ਸⷜ䰤ˈ̍̍̍⭥ᇩ⭥ᇩ⭥ᇩ⭥ᇩ

㿶Ѫ⸝䐟㿶Ѫ⸝䐟㿶Ѫ⸝䐟㿶Ѫ⸝䐟ǄǄǄǄ iL(0-)=iL(0+)=0Aˈ̍̍̍⭥ᝏ㿶Ѫᔰ䐟䐟⭥ᝏ㿶Ѫᔰ䐟䐟⭥ᝏ㿶Ѫᔰ䐟䐟⭥ᝏ㿶Ѫᔰ䐟䐟ˈ̍̍̍

uL(0+)=10VǄǄǄǄ⌘᜿⭥ᝏⲴ⭥঻ᱟਟԕ䐣ਈⲴ⌘᜿⭥ᝏⲴ⭥঻ᱟਟԕ䐣ਈⲴ⌘᜿⭥ᝏⲴ⭥঻ᱟਟԕ䐣ਈⲴ⌘᜿⭥ᝏⲴ⭥঻ᱟਟԕ䐣ਈⲴ˄˄˄˄਼ṧ਼ṧ਼ṧ਼ṧˈ̍̍̍

⭥ᇩ⭥⍱ਟ䐣ਈ⭥ᇩ⭥⍱ਟ䐣ਈ⭥ᇩ⭥⍱ਟ䐣ਈ⭥ᇩ⭥⍱ਟ䐣ਈ˅˅˅˅
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104 仈മᡰ⽪⭥䐟ᔰޣ仈മᡰ⽪⭥䐟ᔰޣ仈മᡰ⽪⭥䐟ᔰޣ仈മᡰ⽪⭥䐟ᔰޣS䰝ਸਾⲴᰦᑨᮠ䰝ਸਾⲴᰦᑨᮠ䰝ਸਾⲴᰦᑨᮠ䰝ਸਾⲴᰦᑨᮠττττ٬Ѫ٬Ѫ٬Ѫ٬Ѫ

˄˄˄˄ ˅˅˅˅

䀓䀓䀓䀓˖̟̟̟

1τ = R C

ооооCєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟ

㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫

+

-
U

S

R2

R1

C

+

-
U

S

R2

R1

C

www.plcworld.cn技成培训网 
www.jcpeixun.com



372

105 ањањањањRL=8ΩΩΩΩⲴ䍏䖭Ⲵ䍏䖭Ⲵ䍏䖭Ⲵ䍏䖭ˈ̍̍̍㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀк㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀк㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀк㓿⨶ᜣਈ঻ಘ᧕ؑࡠਧⓀкˈ̍̍̍ؑਧؑਧؑਧؑਧ

ⓀⲴ޵䱫ⓀⲴ޵䱫ⓀⲴ޵䱫ⓀⲴ޵䱫Ro=800ΩΩΩΩˈ̍̍̍ਈ঻ಘ৏㔅㓴्ᮠਈ঻ಘ৏㔅㓴्ᮠਈ঻ಘ৏㔅㓴्ᮠਈ঻ಘ৏㔅㓴्ᮠN1=1000 ˈ̍̍̍㤕㾱䙊䗷㤕㾱䙊䗷㤕㾱䙊䗷㤕㾱䙊䗷
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ˉ̄̄̄

I

1SU V= −
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8ˉ̄̄̄6 ≲≲≲≲A⛩⭥ս⛩⭥ս⛩⭥ս⛩⭥ս

䀓䀓䀓䀓˖̟̟̟

10V

4A 2ΩΩΩΩ

2ΩΩΩΩ
A

2ΩΩΩΩ
10V 2ΩΩΩΩ

A

+

_

8V

⭥Ⓚㅹ᭸ਈᦒ⭥Ⓚㅹ᭸ਈᦒ⭥Ⓚㅹ᭸ਈᦒ⭥Ⓚㅹ᭸ਈᦒ

䱫ᒦ㚄᭩Ѣ䘎ˈ̍̍̍བྷሿнਈབྷሿнਈབྷሿнਈབྷሿнਈ޵䱫ᒦ㚄᭩Ѣ䘎޵䱫ᒦ㚄᭩Ѣ䘎޵䱫ᒦ㚄᭩Ѣ䘎޵

US=IS××××RS

⌘᜿⭥ⓀਈᦒⲴᯩੁ⌘᜿⭥ⓀਈᦒⲴᯩੁ⌘᜿⭥ⓀਈᦒⲴᯩੁ⌘᜿⭥ⓀਈᦒⲴᯩੁ!

10 ( 8)
4.5

2 2
I A

− −= =
+

2 ( 8) 1AV I V= × + − =

www.plcworld.cn技成培训网 
www.jcpeixun.com



388

8ˉ̄̄̄7 ᵚ᧕ᵚ᧕ᵚ᧕ᵚ᧕10V⭥঻Ⓚᰦ⭥঻Ⓚᰦ⭥঻Ⓚᰦ⭥঻Ⓚᰦˈ̍̍̍I=5Aˈ̍̍̍≲᧕ޕਾⲴ≲᧕ޕਾⲴ≲᧕ޕਾⲴ≲᧕ޕਾⲴIབྷሿབྷሿབྷሿབྷሿS

10
' 2

4 1
I A= − = −

+

䀓䀓䀓䀓˖̟̟̟
ਐ࣐৏⨶ਐ࣐৏⨶ਐ࣐৏⨶ਐ࣐৏⨶

5 ' 3I I A= + =

ˇ̌̌̌

ˉ̄̄̄

E1

I
2ΩΩΩΩ

ˇ̌̌̌

ˉ̄̄̄

E2

2ΩΩΩΩ

ˇ̌̌̌

ˉ̄̄̄

10V

4ΩΩΩΩ

10V⭥঻Ⓚঅ⤜֌⭘⭥঻Ⓚঅ⤜֌⭘⭥঻Ⓚঅ⤜֌⭘⭥঻Ⓚঅ⤜֌⭘

I’
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8ˉ̄̄̄8 ⭥Ⓚ⭥࣯ࣘ⭥Ⓚ⭥࣯ࣘ⭥Ⓚ⭥࣯ࣘ⭥Ⓚ⭥࣯ࣘe(t)=220cos(314t+45°°°°),≲ަᴹ᭸٬≲ަᴹ᭸٬≲ަᴹ᭸٬≲ަᴹ᭸٬

⴨䟿⴨䟿⴨䟿⴨䟿ǄǄǄǄ

( ) 220cos(314 45 )

220sin(314 90 45 )

e t t

t

= + °
= + ° + °

䀓䀓䀓䀓˖̟̟̟

220
135 110 2 135

2
E V= ∠ ° = ∠ °
g
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8ˉ̄̄̄9 ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕I1=I2=1Aˈ̍̍̍≲ᙫ⭥⍱≲ᙫ⭥⍱≲ᙫ⭥⍱≲ᙫ⭥⍱I

1I
g

䀓䀓䀓䀓˖̟̟̟

1I
g

XL

XCR

2I
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

RU
g

2I
g I

g

2I A=
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8ˉ̄̄̄10   ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕I1=I2=1Aˈ̍̍̍XL=R=10ΩΩΩΩ,ԕԕԕԕI1Ѫ৲㘳Ѫ৲㘳Ѫ৲㘳Ѫ৲㘳

⴨䟿⴨䟿⴨䟿⴨䟿ˈ̍̍̍≲⭥঻≲⭥঻≲⭥঻≲⭥঻U

1I
g

䀓䀓䀓䀓˖̟̟̟

1I
g

XL

XCR

2I
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

RU
g

2I
g I

g

1 21 0 , 1 90I I= ∠ ° = ∠ °
g g

LU
g U

g

1 10 0RU I R= = ∠ °
g g

10 2 135L LU jX I= = ∠ °
g g

2 2
10 2( ) 10 10 10 90

2 2L RU U U j j= + = − + + = = ∠ °
g g g

2 45I = ∠ °
g
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8ˉ̄̄̄11 ሩ↓ᕖっᘱӔ⍱⭥䐟ሩ↓ᕖっᘱӔ⍱⭥䐟ሩ↓ᕖっᘱӔ⍱⭥䐟ሩ↓ᕖっᘱӔ⍱⭥䐟ˈ̍̍̍ԕл䈤⌅↓⺞Ⲵᱟԕл䈤⌅↓⺞Ⲵᱟԕл䈤⌅↓⺞Ⲵᱟԕл䈤⌅↓⺞Ⲵᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅ᖃݳԦᖃݳԦᖃݳԦᖃݳԦRǃǃǃǃLǃǃǃǃCѢ㚄ᰦѢ㚄ᰦѢ㚄ᰦѢ㚄ᰦˈ̍̍̍ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿ㄟਓᙫ⭥঻ᴹ᭸٬аᇊབྷҾ⇿

њݳԦ⭥঻Ⲵᴹ᭸٬њݳԦ⭥঻Ⲵᴹ᭸٬њݳԦ⭥঻Ⲵᴹ᭸٬њݳԦ⭥঻Ⲵᴹ᭸٬ǄǄǄǄ

B˅˅˅˅ᖃݳԦᖃݳԦᖃݳԦᖃݳԦRǃǃǃǃLǃǃǃǃCᒦ㚄ᰦᒦ㚄ᰦᒦ㚄ᰦᒦ㚄ᰦˈ̍̍̍ L઼઼઼઼C᭟䐟⭥⍱ᇎ䱵৽ੁ᭟䐟⭥⍱ᇎ䱵৽ੁ᭟䐟⭥⍱ᇎ䱵৽ੁ᭟䐟⭥⍱ᇎ䱵৽ੁǄǄǄǄ

C˅˅˅˅ሩ⭥ᝏᙗ⭥䐟ሩ⭥ᝏᙗ⭥䐟ሩ⭥ᝏᙗ⭥䐟ሩ⭥ᝏᙗ⭥䐟ˈ̍̍̍ᖃ⭥Ⓚ仁⦷໎བྷᰦᖃ⭥Ⓚ仁⦷໎བྷᰦᖃ⭥Ⓚ仁⦷໎བྷᰦᖃ⭥Ⓚ仁⦷໎བྷᰦˈ̍̍̍|Z|ሶ߿ሿሶ߿ሿሶ߿ሿሶ߿ሿǄǄǄǄ

D˅˅˅˅ᖃݳԦᖃݳԦᖃݳԦᖃݳԦRǃǃǃǃLǃǃǃǃCѢ㚄䉀ᥟᰦѢ㚄䉀ᥟᰦѢ㚄䉀ᥟᰦѢ㚄䉀ᥟᰦˈ̍̍̍⭥䐟⭥⍱䗮ࡠᴰሿ⭥䐟⭥⍱䗮ࡠᴰሿ⭥䐟⭥⍱䗮ࡠᴰሿ⭥䐟⭥⍱䗮ࡠᴰሿǄǄǄǄ

����

2 2
( )L CZ = R + X - X

U
I =

Z

����

����
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8ˉ̄̄̄11

䀓䀓䀓䀓˖̟̟̟

RI
g

XL XCR

CI
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LI
g

RI
g

U
g

CI
g

LI
g

RU
g

XL

XC

R

CU
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LU
g

RU
g

I
g

LU
g

CU
g
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8ˉ̄̄̄12   ᐢ⸕⭥⍱㺘ᐢ⸕⭥⍱㺘ᐢ⸕⭥⍱㺘ᐢ⸕⭥⍱㺘A1઼઼઼઼A2Ⲵ䈫ᮠ࡛࠶ѪⲴ䈫ᮠ࡛࠶ѪⲴ䈫ᮠ࡛࠶ѪⲴ䈫ᮠ࡛࠶Ѫ5A઼઼઼઼3Aˈ̍̍̍≲≲≲≲

䙊䗷⭥ᝏⲴ⭥⍱䙊䗷⭥ᝏⲴ⭥⍱䙊䗷⭥ᝏⲴ⭥⍱䙊䗷⭥ᝏⲴ⭥⍱IL

䀓䀓䀓䀓˖̟̟̟

U
g

CI
g

LI
g

XL XC

CI
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LI
g

A2A1

I=IL-ICˈ̍̍̍IL=5+3=8A
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8ˉ̄̄̄13 ሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀƸƸƸƸˈ࣏̍̍̍⦷Ѫ࣏⦷Ѫ࣏⦷Ѫ࣏⦷Ѫ2.4kWˈ࣏̍̍̍⦷ഐ࣏⦷ഐ࣏⦷ഐ࣏⦷ഐ

ᮠѪᮠѪᮠѪᮠѪ0.6ˈ̍̍̍ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻UL=380Vˈ̍̍̍≲䙊䗷䍏䖭Ⲵ⭥≲䙊䗷䍏䖭Ⲵ⭥≲䙊䗷䍏䖭Ⲵ⭥≲䙊䗷䍏䖭Ⲵ⭥

⍱⍱⍱⍱IL

3 cosl lP U I ϕ=

䀓䀓䀓䀓˖̟̟̟

IAB

IBC

ICA A

B

C

IA

IAB

IBC

ICA

-ICA

IA

1
3.51

3
p lI I A= =

2400
6.08

3 cos 3 380 0.6
l

l

P
I A

U ϕ
= = =

× ×
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8ˉ̄̄̄14 ሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀሩ〠й⴨䍏䖭᧕ᡀƸƸƸƸˈ̍̍̍ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻ᐢ⸕⭥Ⓚ㓯⭥঻

UL=220Vˈ̍̍̍⇿⴨䱫ᣇ⇿⴨䱫ᣇ⇿⴨䱫ᣇ⇿⴨䱫ᣇZ=15+j16.1ΩΩΩΩˈ̍̍̍ྲྲྲྲAB⴨ᯝ䐟⴨ᯝ䐟⴨ᯝ䐟⴨ᯝ䐟ˈ̍̍̍≲≲≲≲

⭥⍱㺘䈫ᮠ⭥⍱㺘䈫ᮠ⭥⍱㺘䈫ᮠ⭥⍱㺘䈫ᮠ

2 2| | 15 16.1

484

Z = +

=

䀓䀓䀓䀓˖̟̟̟

IA

IAB

220
10

| | 22
l

A

U
I A

Z
= = =

A

B

C

IBC

ICA

A

ZAC᢯ਇ㓯⭥঻᢯ਇ㓯⭥঻᢯ਇ㓯⭥঻᢯ਇ㓯⭥঻
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8ˉ̄̄̄15   ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R=1kΩΩΩΩˈ̍̍̍C=2μμμμFˈ̍̍̍⭥䐟ሩ⭥䐟ሩ⭥䐟ሩ⭥䐟ሩf=500HzⲴؑਧⲴؑਧⲴؑਧⲴؑਧ

ਁ⭏䉀ᥟਁ⭏䉀ᥟਁ⭏䉀ᥟਁ⭏䉀ᥟˈ̍̍̍䉀ᥟᰦㄟਓ⭥⍱Ѫ䉀ᥟᰦㄟਓ⭥⍱Ѫ䉀ᥟᰦㄟਓ⭥⍱Ѫ䉀ᥟᰦㄟਓ⭥⍱Ѫ0.1Aˈ̍̍̍≲⭥⍱㺘䈫ᮠ≲⭥⍱㺘䈫ᮠ≲⭥⍱㺘䈫ᮠ≲⭥⍱㺘䈫ᮠǄǄǄǄ

䀓䀓䀓䀓˖̟̟̟

RI
g

U
g

CI
g

LI
g

RI
g

XL XC
R

CI
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LI
g

A
I=IR=0.1A

U=IR××××R=100V

䉀ᥟᰦ䉀ᥟᰦ䉀ᥟᰦ䉀ᥟᰦXL=XC

1 1

2CX
C fCω π

= =
6

2

100 2 500 2 10 0.63

L

L

U
I U fC

X

V

π

π −

= = ×

= × × × × =
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8ˉ̄̄̄16   RLCѢ䘎⭥䐟ѝѢ䘎⭥䐟ѝѢ䘎⭥䐟ѝѢ䘎⭥䐟ѝˈ̍̍̍⭥ᇩ⭥ᇩ⭥ᇩ⭥ᇩCਟ䈳ਟ䈳ਟ䈳ਟ䈳ˈ̍̍̍ᐢ⸕⭥Ⓚ仁ᐢ⸕⭥Ⓚ仁ᐢ⸕⭥Ⓚ仁ᐢ⸕⭥Ⓚ仁

⦷⦷⦷⦷f=1000Hzˈ̍̍̍L=5.07mHˈ̍̍̍R=50ΩΩΩΩˈ̍̍̍䈳⭥ᇩ֯⭥⍱䈳⭥ᇩ֯⭥⍱䈳⭥ᇩ֯⭥⍱䈳⭥ᇩ֯⭥⍱

ᴰབྷᴰབྷᴰབྷᴰབྷˈ̍̍̍≲↔ᰦ⭥ᇩ≲↔ᰦ⭥ᇩ≲↔ᰦ⭥ᇩ≲↔ᰦ⭥ᇩ

䀓䀓䀓䀓˖̟̟̟

RU
g

XL

XC

R

CU
g

I
g

U
g

ˇ̌̌̌

ˉ̄̄̄

LU
g

RU
g

I
g

LU
g

CU
g

1

2
f

LCπ
=

2

1
5

(2 )
C F

f L
µ

π
= =
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⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമ⭥䐟ྲമˈ̍̍̍ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕U=220Vˈ̍̍̍R1=10ΩΩΩΩˈ̍̍̍ R2=20ΩΩΩΩˈ̍̍̍

XL=10ĜĜĜĜ情´情´情´情´ΩΩΩΩˈ̍̍̍≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ≲䈕⭥䐟Ⲵ࣏⦷ഐᮠ

䀓䀓䀓䀓˖̟̟̟

1 2

1 2

( )

200 200 3

30 10 3

400 60 20
30

20 3 30 3

L

L

R jX R
Z

R jX R

j

j

+ ⋅=
+ +

+=
+
∠ °= = ∠ °
∠ °

R1

I
g

U
g

+

_

R2

XL

cos cos30 0.866ϕ = ° =

ϕ
R

X|Z|
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8ˉ̄̄̄17   аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋аਠй⴨ᔲ↕⭥ࣘᵪ䘀㹼Ҿѝᙗ⛩᧕ൠ⭥࣋

㌫㔏ѝ㌫㔏ѝ㌫㔏ѝ㌫㔏ѝˈ̍̍̍᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥᫽֌ઈ⻠৺ཆ༣ሬ㠤䀖⭥ˈ̍̍̍䀖⭥৏ഐ䀖⭥৏ഐ䀖⭥৏ഐ䀖⭥৏ഐ˖̟̟̟

A.䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟䗃ޕ⭥ᵪⲴє⴨⭥Ⓚ㓯⸝䐟ˈ̍̍̍

ሬ㠤ᵪ༣ᑖ⭥ሬ㠤ᵪ༣ᑖ⭥ሬ㠤ᵪ༣ᑖ⭥ሬ㠤ᵪ༣ᑖ⭥

B. 䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣䗃ޕ⭥ᵪⲴḀ⴨⭥Ⓚ㓯⻠༣ˈ̍̍̍

㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ㘼⭥ᵪᵚ䟷ਆ䗷䖭؍ᣔ

C.⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣ˈ̍̍̍⭥⭥⭥⭥

ᵪᵚ䟷ਆ᧕ൠ؍ᣔᵪᵚ䟷ਆ᧕ൠ؍ᣔᵪᵚ䟷ਆ᧕ൠ؍ᣔᵪᵚ䟷ਆ᧕ൠ؍ᣔ

D.⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣⭥ᵪⲴḀ⴨㔍㕈ᦏൿ⻠༣ˈ̍̍̍⭥⭥⭥⭥

ᵪᵚ䟷ਆ᧕䴦؍ᣔᵪᵚ䟷ਆ᧕䴦؍ᣔᵪᵚ䟷ਆ᧕䴦؍ᣔᵪᵚ䟷ਆ᧕䴦؍ᣔ

ѝᙗ⛩᧕ൠ㌫㔏ѝᙗ⛩᧕ൠ㌫㔏ѝᙗ⛩᧕ൠ㌫㔏ѝᙗ⛩᧕ൠ㌫㔏ˈ̍̍̍нᗇ⭘؍ᣔнᗇ⭘؍ᣔнᗇ⭘؍ᣔнᗇ⭘؍ᣔ

᧕ൠ᧕ൠ᧕ൠ᧕ൠ

є⴨⸝䐟є⴨⸝䐟є⴨⸝䐟є⴨⸝䐟ˈ̍̍̍ᵪ༣нՊᑖ⭥ᵪ༣нՊᑖ⭥ᵪ༣нՊᑖ⭥ᵪ༣нՊᑖ⭥

䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ䗷䖭؍ᣔн㜭֌┿⭥؍ᣔ
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8ˉ̄̄̄18  Ѫᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗѪᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗѪᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗѪᨀ儈؍ᣔ᧕䴦Ⲵਟ䶐ᙗˈ̍̍̍ԕлн↓⺞Ⲵԕлн↓⺞Ⲵԕлн↓⺞Ⲵԕлн↓⺞Ⲵ

ᱟᱟᱟᱟ˖̟̟̟

A.؍ᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ؍⟃઼ޣᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ؍⟃઼ޣᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ؍⟃઼ޣᣔ䴦㓯нݱ䇨ᆹ㻵ᔰ઼ޣ⟄

ᯝಘᯝಘᯝಘᯝಘ

B. 䇨䟽༽᧕ൠݱᣔ䴦㓯н؍䇨䟽༽᧕ൠݱᣔ䴦㓯н؍䇨䟽༽᧕ൠݱᣔ䴦㓯н؍䇨䟽༽᧕ൠݱᣔ䴦㓯н؍

C.⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯⭥≄䇮༷ཆ༣㾱ⴤ᧕᧕䴦ᒢ㓯

D.⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼⭥≄䇮༷нᗇ␧⭘؍ᣔ᧕ൠ઼

ᣔ᧕䴦؍ᣔ᧕䴦؍ᣔ᧕䴦؍ᣔ᧕䴦؍
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8ˉ̄̄̄19   ᔰޣᔰޣᔰޣᔰޣS䰝ਸࡽ䰝ਸࡽ䰝ਸࡽ䰝ਸࡽˈ̍̍̍L઼઼઼઼C൷ᵚۘ㜭൷ᵚۘ㜭൷ᵚۘ㜭൷ᵚۘ㜭ˈ̍̍̍≲≲≲≲S䰝ਸਾ䰝ਸਾ䰝ਸਾ䰝ਸਾ

ⷜ䰤ⷜ䰤ⷜ䰤ⷜ䰤uL(0+)

䀓䀓䀓䀓˖̟̟̟

(0 ) (0 ) 0L Li i+ −= =

(0 ) 6Lu V+ =

uL

uC

3kΩΩΩΩ
ˇ̌̌̌ ˉ̄̄̄

ˇ̌̌̌

ˉ̄̄̄

6V 3kΩΩΩΩ
ˇ̌̌̌

ˉ̄̄̄

uL

uC

3kΩΩΩΩ
ˇ̌̌̌ ˉ̄̄̄

ˇ̌̌̌

ˉ̄̄̄

6V 3kΩΩΩΩ
ˇ̌̌̌

ˉ̄̄̄

iL

ᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫᔰޣ䰝ਸࡽ⭥ᝏ⭥⍱Ѫ0

ᦒ䐟ᰦ⭥ᝏ⭥⍱нਈᦒ䐟ᰦ⭥ᝏ⭥⍱нਈᦒ䐟ᰦ⭥ᝏ⭥⍱нਈᦒ䐟ᰦ⭥ᝏ⭥⍱нਈ

⭥ᝏ㿶Ѫᔰ䐟⭥ᝏ㿶Ѫᔰ䐟⭥ᝏ㿶Ѫᔰ䐟⭥ᝏ㿶Ѫᔰ䐟

(0 ) 0Li
− =
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8ˉ̄̄̄20   ᔰޣᔰޣᔰޣᔰޣS䰝ਸࡽ⭥䐟ᐢっᇊ䰝ਸࡽ⭥䐟ᐢっᇊ䰝ਸࡽ⭥䐟ᐢっᇊ䰝ਸࡽ⭥䐟ᐢっᇊˈ̍̍̍t=0ᰦᰦᰦᰦS䰝ਸ䰝ਸ䰝ਸ䰝ਸˈ̍̍̍≲≲≲≲

⭥䐟Ⲵᰦᑨᮠ⭥䐟Ⲵᰦᑨᮠ⭥䐟Ⲵᰦᑨᮠ⭥䐟Ⲵᰦᑨᮠ

䀓䀓䀓䀓˖̟̟̟

3

L L

R R
τ = =

ԕԕԕԕLєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟєㄟ䘎᧕ⲴᴹⓀҼㄟ

㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫㖁㔌䲔ⓀਾⲴ⭥䱫

3R R=

ˇ̌̌̌

ˉ̄̄̄

U

S

R1
R2

R3

L

ˇ̌̌̌

ˉ̄̄̄

U

S

R1
R2

R3

L
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8ˉ̄̄̄21   ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1=10ΩΩΩΩˈ̍̍̍ R2=20ΩΩΩΩˈ̍̍̍ uC(0-)=0ˈ̍̍̍≲⭥䐟≲⭥䐟≲⭥䐟≲⭥䐟

ᔰޣᔰޣᔰޣᔰޣS䰝ਸਾⲴ䰝ਸਾⲴ䰝ਸਾⲴ䰝ਸਾⲴuC(t)

䀓䀓䀓䀓˖̟̟̟

(0 ) (0 ) 0C Cu u+ −= =

1

1 2

( ) 6 2C

R
u V

R R
∞ = × =

+

ᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽ

ᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈ

tėėėėĞĞĞĞ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ0ˈ̍̍̍⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟

(0 ) 0Cu − =

uC

S

ˇ̌̌̌

ˉ̄̄̄

6V

R1

ˇ̌̌̌ ˉ̄̄̄

R2
t=0

uC

S

ˇ̌̌̌

ˉ̄̄̄

6V

R1

ˇ̌̌̌ ˉ̄̄̄

R2

1 2( // )R R Cτ =

( ) ( ) [ (0 ) ( )] 2(1 )
t t

C C C Cu t u u u e eτ τ
− −+= ∞ + − ∞ = −
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8ˉ̄̄̄22  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R3=4kΩΩΩΩˈ̍̍̍ R2=2kΩΩΩΩˈ̍̍̍ C=2μμμμFˈ̍̍̍

U=20Vˈ̍̍̍≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱iC(t)

䀓䀓䀓䀓˖̟̟̟

(0 ) (0 ) 20C Cu u U V+ −= = =

2

1 2

20
( )

3C

R
u U V

R R
∞ = =

+

ᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽᔰޣ䰝ਸࡽ

ᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈᦒ䐟ᰦ⭥ᇩ⭥঻нਈ

tėėėėĞĞĞĞ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ⭥ᇩ⭥⍱Ѫ0ˈ̍̍̍⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟⭥ᇩ㿶Ѫᔰ䐟

(0 )Cu U− =

3
3 1 2

16
( // ) 2 10 ( )

3
R R R C Sτ −= + = × ×

20 40
( ) ( ) [ (0 ) ( )]

3 3

t t

C C C Cu t u u u e eτ τ
− −+= ∞ + − ∞ = +

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

S

t=0
R1

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

R1
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8ˉ̄̄̄22  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R3=4kΩΩΩΩˈ̍̍̍ R2=2kΩΩΩΩˈ̍̍̍ C=2μμμμFˈ̍̍̍

U=20Vˈ̍̍̍≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱iC(t)

20 40
( )

3 3

t

Cu t e τ
−

= +

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

R1

iC

6 340 3
( ) 2 10 ( 10 )

3 32

2.5

t

C
C

t

du
i t C e

dt

e mA

τ

τ

−−

−

= = × × − × ×

= −

316
2 10 ( )

3
Sτ −= × ×

31 3
10

32τ
= ×
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uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

R1

8ˉ̄̄̄22  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R3=4kΩΩΩΩˈ̍̍̍ R2=2kΩΩΩΩˈ̍̍̍ C=2μμμμFˈ̍̍̍

U=20Vˈ̍̍̍≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱≲ᦒ䐟ਾ⭥ᇩ⭥⍱iC(t)

䀓䀓䀓䀓˖̟̟̟ (0 ) (0 ) 20C Cu u U V+ −= = =

3

(0 ) 10
(0 )

4
a C

C

V u
i mA

R

+
+ −= = −

ᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚᦒ䐟ᰦ⭥ᇩ㿶Ѫ⭥঻Ⓚ

( ) ( ) [ (0 ) ( )] 2.5
t t

C C C Ci t i i i e e mAτ τ
− −+= ∞ + − ∞ = −

uC

ˇ̌̌̌

ˉ̄̄̄

U

R3

ˇ̌̌̌

ˉ̄̄̄

R2

S

t=0
R1

+

-
20V

iC

a

20 20

4 4(0 ) 10
1 1 1

4 4 2

aV V+
+

= =
+ +

( ) 0Ci ∞ =
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8ˉ̄̄̄23  䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ䇮Ҽᶱ㇑↓ੁ঻䱽൷Ѫ0.7Vˈ̍̍̍䈅ࡔᯝ਴㇑ᐕ䈅ࡔᯝ਴㇑ᐕ䈅ࡔᯝ਴㇑ᐕ䈅ࡔᯝ਴㇑ᐕ

֌⣦ᘱ֌⣦ᘱ֌⣦ᘱ֌⣦ᘱ

䀓䀓䀓䀓˖̟̟̟

䱣ᶱ᧕⌅ˈ̍̍̍䱤ᶱ⭥ս䱤ᶱ⭥ս䱤ᶱ⭥ս䱤ᶱ⭥սޡ⌅䱣ᶱ᧕ޡ⌅䱣ᶱ᧕ޡ⌅䱣ᶱ᧕ޡ

վⲴҼᶱ㇑䙊վⲴҼᶱ㇑䙊վⲴҼᶱ㇑䙊վⲴҼᶱ㇑䙊

3V
ˇ̌̌̌

ˉ̄̄̄

5V
ˇ̌̌̌

ˉ̄̄̄

V2

V3

V1

a

V2ǃǃǃǃV3ሬ䙊ਾሬ䙊ਾሬ䙊ਾሬ䙊ਾˈ̍̍̍a⛩⭥⛩⭥⛩⭥⛩⭥

սѪսѪսѪսѪ1.4Vˈ̍̍̍V1ᡚ→ᡚ→ᡚ→ᡚ→
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8ˉ̄̄̄24  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1=R2=2kΩΩΩΩ, R3=3kΩΩΩΩˈ̍̍̍VѪ⨶ᜣҼᶱѪ⨶ᜣҼᶱѪ⨶ᜣҼᶱѪ⨶ᜣҼᶱ

㇑㇑㇑㇑ˈ̍̍̍≲⭥⍱≲⭥⍱≲⭥⍱≲⭥⍱I

䀓䀓䀓䀓˖̟̟̟

⭥⛩⭥⛩⭥⛩⭥⛩䇮Vнሬ䙊нሬ䙊нሬ䙊нሬ䙊ˈ̍̍̍aٷݸ䇮ٷݸ䇮ٷݸ䇮ٷݸ

սսսսVa=6VǄǄǄǄࡉࡉࡉࡉVਟሬ䙊ਟሬ䙊ਟሬ䙊ਟሬ䙊ǄǄǄǄ

ˇ̌̌̌

ˉ̄̄̄

12V

R2

I

a

ˇ̌̌̌

ˉ̄̄̄

3V

R1 R3

V

12 3
212 3 5.25

1 1 1 4
3 2 2

aV V

+
= = =

+ +

3
3

3 5.25 3
0.75

3 10
aV

I mA
R

− −= = =
×
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8ˉ̄̄̄25 മ⽪ޘ⌒ᮤ⍱⭥䐟ѝമ⽪ޘ⌒ᮤ⍱⭥䐟ѝമ⽪ޘ⌒ᮤ⍱⭥䐟ѝമ⽪ޘ⌒ᮤ⍱⭥䐟ѝˈ̍̍̍䇮ᰦᑨᮠ䇮ᰦᑨᮠ䇮ᰦᑨᮠ䇮ᰦᑨᮠRC>1.5Tˈ̍̍̍T

Ѫ䗃ޕ⭥঻ઘᵏѪ䗃ޕ⭥঻ઘᵏѪ䗃ޕ⭥঻ઘᵏѪ䗃ޕ⭥঻ઘᵏˈ̍̍̍䗃ࠪ⭥঻Ⲵ⌒ᖒᱟ䗃ࠪ⭥঻Ⲵ⌒ᖒᱟ䗃ࠪ⭥঻Ⲵ⌒ᖒᱟ䗃ࠪ⭥঻Ⲵ⌒ᖒᱟ˄˄˄˄ ˅˅˅˅

䀓䀓䀓䀓˖̟̟̟

D

ˇ̌̌̌

ˉ̄̄̄

uo

V1

V2

RC

ˇ̌̌̌

ˉ̄̄̄

ui

t

uo

t

uo

t

uo

t

uo

˄˄˄˄A˅˅˅˅

˄˄˄˄B˅˅˅˅

˄˄˄˄C˅˅˅˅ ˄˄˄˄D˅˅˅˅
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䀓䀓䀓䀓˖̟̟̟

+

-

uo

+

-

ui Re

RC

C1

C2

UCC

+

-

uo

+

-

ui

RC

C1 C2

UCC

Rb

V

8-26   лࡇ⭥䐟ᱟ੖㜭䎧᭮བྷ֌⭘лࡇ⭥䐟ᱟ੖㜭䎧᭮བྷ֌⭘лࡇ⭥䐟ᱟ੖㜭䎧᭮བྷ֌⭘лࡇ⭥䐟ᱟ੖㜭䎧᭮བྷ֌⭘˛̨̨̨

䗃ؑޕਧ㻛⸝䐟䗃ؑޕਧ㻛⸝䐟䗃ؑޕਧ㻛⸝䐟䗃ؑޕਧ㻛⸝䐟

����

bIβ&
rbe RC

E

B C
+

-

+

-

ui uo

bIβ&
rbeRb RC

E

B C
+

-

+

-

ui uo

IBQ
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䀓䀓䀓䀓˖̟̟̟

+

-

uo

+

-

ui

C1
C2

UCC

Rb

V

䗃ࠪؑਧ㻛⸝䐟䗃ࠪؑਧ㻛⸝䐟䗃ࠪؑਧ㻛⸝䐟䗃ࠪؑਧ㻛⸝䐟

����

䗃ؑޕਧ㻛⸝䐟䗃ؑޕਧ㻛⸝䐟䗃ؑޕਧ㻛⸝䐟䗃ؑޕਧ㻛⸝䐟

����

bIβ&
rbeRb RC

E

B C
+

-

+

-

ui uo

+

-

uo

+

-

UBB

R1
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8ˉ̄̄̄27  Ḁ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻ѪḀ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻ѪḀ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻ѪḀ᭮བྷ⭥䐟䍏䖭ᔰ䐟ᰦⲴ䗃ࠪ⭥঻Ѫ6Vˈ̍̍̍᧕᧕᧕᧕

2kΩΩΩΩⲴ䍏䖭ਾⲴ䍏䖭ਾⲴ䍏䖭ਾⲴ䍏䖭ਾ,䗃ࠪ⭥঻Ѫ䗃ࠪ⭥঻Ѫ䗃ࠪ⭥঻Ѫ䗃ࠪ⭥঻Ѫ4VǄǄǄǄ≲᭮བྷಘⲴ䗃ࠪ≲᭮བྷಘⲴ䗃ࠪ≲᭮བྷಘⲴ䗃ࠪ≲᭮བྷಘⲴ䗃ࠪޕޕޕޕ
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8ˉ̄̄̄28 Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪ˈ̍̍̍ᖃ䗃ޕᖃ䗃ޕᖃ䗃ޕᖃ䗃ޕ uiˈ̍̍̍䗃䗃䗃䗃

ࠪࠪࠪࠪuo⌒ᖒྲമ⌒ᖒྲമ⌒ᖒྲമ⌒ᖒྲമbᡰ⽪ᰦᡰ⽪ᰦᡰ⽪ᰦᡰ⽪ᰦˈ̍̍̍䗃ࠪ⌒ᖒ䗃ࠪ⌒ᖒ䗃ࠪ⌒ᖒ䗃ࠪ⌒ᖒ˄˄˄˄ ˅˅˅˅
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䶉ᘱสᶱ⭥⍱䗷䶉ᘱสᶱ⭥⍱䗷䶉ᘱสᶱ⭥⍱䗷䶉ᘱสᶱ⭥⍱䗷
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B˅˅˅˅ࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏˈ̍̍̍ᓄ䈳ሿᓄ䈳ሿᓄ䈳ሿᓄ䈳ሿRB
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8ˉ̄̄̄29 ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕RC=5.6kΩΩΩΩˈ̍̍̍ RB=82kΩΩΩΩˈ̍̍̍ rbe=4.2kΩΩΩΩˈ̍̍̍

RL=22kΩΩΩΩˈ̍̍̍≲≲≲≲ ri઼઼઼઼ ro
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8-30 ሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟሴᶱ䗃ࠪಘⲴѫ㾱⢩⛩ᱟ˄˄˄˄ ˅˅˅˅

A˅˅˅˅䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨䗃ࠪ⭥঻о䗃ޕ⭥঻৽⴨ˈ̍̍̍ᰐ⭥঻᭮བྷᰐ⭥঻᭮བྷᰐ⭥঻᭮བྷᰐ⭥঻᭮བྷˈ̍̍̍ᴹ⭥ᴹ⭥ᴹ⭥ᴹ⭥

⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘ǄǄǄǄ

B˅˅˅˅䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨䗃ࠪ⭥঻о䗃ޕ⭥঻਼⴨ˈ̍̍̍ᴹ⭥঻᭮བྷᴹ⭥঻᭮བྷᴹ⭥঻᭮བྷᴹ⭥঻᭮བྷˈ̍̍̍ᰐ⭥ᰐ⭥ᰐ⭥ᰐ⭥

⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘⍱᭮བྷ֌⭘ǄǄǄǄ

C˅˅˅˅⭥䐟Ⲵ䗃ޕ⭥䱫儈⭥䐟Ⲵ䗃ޕ⭥䱫儈⭥䐟Ⲵ䗃ޕ⭥䱫儈⭥䐟Ⲵ䗃ޕ⭥䱫儈ˈ̍̍̍䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վ䗃ࠪ⭥䱫վˈ̍̍̍ᰐ⭥঻᭮ᰐ⭥঻᭮ᰐ⭥঻᭮ᰐ⭥঻᭮

བྷབྷབྷབྷˈ̍̍̍ᴹ⭥⍱᭮བྷ֌⭘ᴹ⭥⍱᭮བྷ֌⭘ᴹ⭥⍱᭮བྷ֌⭘ᴹ⭥⍱᭮བྷ֌⭘ǄǄǄǄ

D˅˅˅˅⭥䐟Ⲵ䗃ޕ⭥䱫վ⭥䐟Ⲵ䗃ޕ⭥䱫վ⭥䐟Ⲵ䗃ޕ⭥䱫վ⭥䐟Ⲵ䗃ޕ⭥䱫վˈ̍̍̍䗃ࠪ⭥䱫儈䗃ࠪ⭥䱫儈䗃ࠪ⭥䱫儈䗃ࠪ⭥䱫儈ˈ̍̍̍ᰒᴹ⭥঻᭮ᰒᴹ⭥঻᭮ᰒᴹ⭥঻᭮ᰒᴹ⭥঻᭮

བྷབྷབྷབྷˈ̍̍̍ҏᴹ⭥⍱᭮བྷ֌⭘ҏᴹ⭥⍱᭮བྷ֌⭘ҏᴹ⭥⍱᭮བྷ֌⭘ҏᴹ⭥⍱᭮བྷ֌⭘ǄǄǄǄ
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8ˉ̄̄̄31 ޕ䗃ྲޕ䗃ྲޕ䗃ྲޕ䳶⭥ᶱ⭥䐟ˈ̍̍̍ββββ=50ˈ̍̍̍UBE=0.7Vˈ̍̍̍ྲ䗃ޡ䳶⭥ᶱ⭥䐟ޡ䳶⭥ᶱ⭥䐟ޡ䳶⭥ᶱ⭥䐟ޡ

↓ᕖ⭥঻ᴹ᭸٬Ѫ↓ᕖ⭥঻ᴹ᭸٬Ѫ↓ᕖ⭥঻ᴹ᭸٬Ѫ↓ᕖ⭥঻ᴹ᭸٬ѪUi=7.5mVˈ̍̍̍ࡉࡉࡉࡉ䗃ࠪ⭥঻᧕䘁䗃ޕ䗃ࠪ⭥঻᧕䘁䗃ޕ䗃ࠪ⭥঻᧕䘁䗃ޕ䗃ࠪ⭥঻᧕䘁䗃ޕ
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8ˉ̄̄̄32  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕Ui=2Vˈ̍̍̍≲䗃ࠪ⭥঻≲䗃ࠪ⭥঻≲䗃ࠪ⭥঻≲䗃ࠪ⭥঻
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8ˉ̄̄̄33  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R2= 10kΩΩΩΩ ˈ̍̍̍R3= Rf=100kΩΩΩΩˈ̍̍̍ ≲䗃≲䗃≲䗃≲䗃
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8ˉ̄̄̄33  ᐢ⸕ᐢ⸕ᐢ⸕ᐢ⸕R1= R2= R3=10kΩΩΩΩ ˈ̍̍̍ Rf=20kΩΩΩΩˈ̍̍̍
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8ˉ̄̄̄34  ≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫
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8ˉ̄̄̄35  ≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫
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8ˉ̄̄̄36 ᖃᖃᖃᖃAǃǃǃǃBǃǃǃǃCㄟ䜭䗃ޕ儈⭥ᒣᰦㄟ䜭䗃ޕ儈⭥ᒣᰦㄟ䜭䗃ޕ儈⭥ᒣᰦㄟ䜭䗃ޕ儈⭥ᒣᰦˈ̍̍̍йᶱ㇑価઼йᶱ㇑価઼йᶱ㇑価઼йᶱ㇑価઼

ሬ䙊ሬ䙊ሬ䙊ሬ䙊ˈ̍̍̍ᖃᖃᖃᖃAǃǃǃǃBǃǃǃǃCѝᴹањ䗃ޕվ⭥ᒣᰦѝᴹањ䗃ޕվ⭥ᒣᰦѝᴹањ䗃ޕվ⭥ᒣᰦѝᴹањ䗃ޕվ⭥ᒣᰦˈ̍̍̍йᶱ㇑йᶱ㇑йᶱ㇑йᶱ㇑

ᡚ→ᡚ→ᡚ→ᡚ→ˈ̍̍̍⭥䐟ሩᓄⲴᱟ⭥䐟ሩᓄⲴᱟ⭥䐟ሩᓄⲴᱟ⭥䐟ሩᓄⲴᱟо䶎䰘о䶎䰘о䶎䰘о䶎䰘ǄǄǄǄ
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8ˉ̄̄̄37 ≲䗃ࠪ≲䗃ࠪ≲䗃ࠪ≲䗃ࠪYǄǄǄǄ
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8ˉ̄̄̄38 ≲䗃ࠪ≲䗃ࠪ≲䗃ࠪ≲䗃ࠪYⲴ䙫䗁࠭ᮠⲴ䙫䗁࠭ᮠⲴ䙫䗁࠭ᮠⲴ䙫䗁࠭ᮠǄǄǄǄ
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8ˉ̄̄̄39  ≲䗃ࠪ≲䗃ࠪ≲䗃ࠪ≲䗃ࠪQ˄˄˄˄ࡍᘱѪࡍᘱѪࡍᘱѪࡍᘱѪ1˅˅˅˅
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䈕䀖ਁಘ൘ᰦ䫏к䐣⋯㘫䖜䈕䀖ਁಘ൘ᰦ䫏к䐣⋯㘫䖜䈕䀖ਁಘ൘ᰦ䫏к䐣⋯㘫䖜䈕䀖ਁಘ൘ᰦ䫏к䐣⋯㘫䖜ˈ̍̍̍⧠ᰐᰦ䫏ؑਧ⧠ᰐᰦ䫏ؑਧ⧠ᰐᰦ䫏ؑਧ⧠ᰐᰦ䫏ؑਧˈ̍̍̍

⣦ᘱ؍ᤱнਈ⣦ᘱ؍ᤱнਈ⣦ᘱ؍ᤱнਈ⣦ᘱ؍ᤱнਈˈ̍̍̍Q=1
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8ˉ̄̄̄39  മ⽪⭥䐟ާᴹമ⽪⭥䐟ާᴹമ⽪⭥䐟ާᴹമ⽪⭥䐟ާᴹ˄˄˄˄ ˅˅˅˅࣏㜭࣏㜭࣏㜭࣏㜭

1n+ n n
Q = JQ + KQ

Cp

0

Q

Q

J

K 1

A˅˅˅˅؍ᤱ࣏㜭؍ᤱ࣏㜭؍ᤱ࣏㜭؍ᤱ࣏㜭

B˅˅˅˅㖞㖞㖞㖞“0”࣏㜭࣏㜭࣏㜭࣏㜭

C˅˅˅˅㖞㖞㖞㖞“1”࣏㜭࣏㜭࣏㜭࣏㜭

D˅˅˅˅䇑ᮠ࣏㜭䇑ᮠ࣏㜭䇑ᮠ࣏㜭䇑ᮠ࣏㜭

0
n

J = Q K =
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n+ n n n n
Q = Q Q + Q Q

����
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8ˉ̄̄̄40  ⭫ࠪ⭫ࠪ⭫ࠪ⭫ࠪQ0ǃǃǃǃQ1⌒ᖒ⌒ᖒ⌒ᖒ⌒ᖒ˄˄˄˄ࡍᘱѪࡍᘱѪࡍᘱѪࡍᘱѪ0˅˅˅˅

Q0

Cp
D Q

Q

D Q

Q

Q1
1n nQ D Q+ = =

Cp

Q0

Q1

D䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿ䀖ਁಘ᧕ᡀ䇑ᮠಘᖒᔿˈ̍̍̍⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁⇿㓗Ҽ࠶仁ˈ̍̍̍ྲྲྲྲCp仁⦷仁⦷仁⦷仁⦷

ѪѪѪѪ2000ˈ̍̍̍䗃ࠪ䗃ࠪ䗃ࠪ䗃ࠪQ1⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ⌒ᖒ仁⦷Ѫ100

www.plcworld.cn技成培训网 
www.jcpeixun.com



429

2005ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅

പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅
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1 ԕ⛩⭥㦧ԕ⛩⭥㦧ԕ⛩⭥㦧ԕ⛩⭥㦧qᡰ൘⛩Ѫ⨳ᗳᡰ൘⛩Ѫ⨳ᗳᡰ൘⛩Ѫ⨳ᗳᡰ൘⛩Ѫ⨳ᗳˈ̍̍̍䐍⛩⭥㦧䐍⛩⭥㦧䐍⛩⭥㦧䐍⛩⭥㦧qⲴ䐍⿫ѪⲴ䐍⿫ѪⲴ䐍⿫ѪⲴ䐍⿫Ѫ

r༴Ⲵ⭥൪ᕪᓖ༴Ⲵ⭥൪ᕪᓖ༴Ⲵ⭥൪ᕪᓖ༴Ⲵ⭥൪ᕪᓖEㅹҾㅹҾㅹҾㅹҾ
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2 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍U=12Vˈ̍̍̍ UE=12Vˈ̍̍̍ R=0.4kΩΩΩΩˈ̍̍̍ࡉࡉࡉࡉ

⭥⍱⭥⍱⭥⍱⭥⍱IㅹҾㅹҾㅹҾㅹҾ
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(D) 0.005A
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3 ਐ࣐৏⨶ਚ䘲⭘Ҿ᷀࠶лࡇଚ亩Ⲵ⭥ਐ࣐৏⨶ਚ䘲⭘Ҿ᷀࠶лࡇଚ亩Ⲵ⭥ਐ࣐৏⨶ਚ䘲⭘Ҿ᷀࠶лࡇଚ亩Ⲵ⭥ਐ࣐৏⨶ਚ䘲⭘Ҿ᷀࠶лࡇଚ亩Ⲵ⭥

঻঻঻঻ǃǃǃǃ⭥⍱䰞仈⭥⍱䰞仈⭥⍱䰞仈⭥⍱䰞仈˛̨̨̨

(A) ᰐⓀ⭥䐟ᰐⓀ⭥䐟ᰐⓀ⭥䐟ᰐⓀ⭥䐟

(B) 㓯ᙗ⭥䐟㓯ᙗ⭥䐟㓯ᙗ⭥䐟㓯ᙗ⭥䐟

(C) 䶎㓯ᙗ⭥䐟䶎㓯ᙗ⭥䐟䶎㓯ᙗ⭥䐟䶎㓯ᙗ⭥䐟

(D) нਜ਼⭥ᝏнਜ਼⭥ᝏнਜ਼⭥ᝏнਜ਼⭥ᝏǃǃǃǃ⭥ᇩݳԦⲴ⭥䐟⭥ᇩݳԦⲴ⭥䐟⭥ᇩݳԦⲴ⭥䐟⭥ᇩݳԦⲴ⭥䐟
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3 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍↓ᕖ⭥⍱↓ᕖ⭥⍱↓ᕖ⭥⍱↓ᕖ⭥⍱i2Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬I2=1Aˈ̍̍̍ i3Ⲵᴹ᭸Ⲵᴹ᭸Ⲵᴹ᭸Ⲵᴹ᭸

٬٬٬٬I3=2Aˈ̍̍̍ഐ↔⭥⍱ഐ↔⭥⍱ഐ↔⭥⍱ഐ↔⭥⍱i1Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬I1ㅹҾཊቁㅹҾཊቁㅹҾཊቁㅹҾཊቁ˛̨̨̨

䀓䀓䀓䀓˖̟̟̟
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_
u

R1

R2

R3

L

i3

i1

i2

( ) 1 2 3B A+ =

( ) 2 1 1C A− =
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4 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍u=141sin(314t-30°°°°)Vˈ̍̍̍

i=14.1sin(314t-60°°°°)Aˈ̍̍̍䘉њ⭥䐟Ⲵᴹ࣏࣏⦷䘉њ⭥䐟Ⲵᴹ࣏࣏⦷䘉њ⭥䐟Ⲵᴹ࣏࣏⦷䘉њ⭥䐟Ⲵᴹ࣏࣏⦷PㅹҾㅹҾㅹҾㅹҾ

ཊቁཊቁཊቁཊቁ˛̨̨̨

ˇ̌̌̌

_
u

(A) 500W

(B) 866W

(C) 1000W

(D) 1988W

cos cos( )

3
cos30 0.866

2

u iϕ ϕ ϕ= −

= ° = =

100U V=

10I A=
cos 866P UI Wϕ= =

࣏⦷ഐᮠ䀂࣏⦷ഐᮠ䀂࣏⦷ഐᮠ䀂࣏⦷ഐᮠ䀂ΦΦΦΦᱟ⭥঻઼ᱟ⭥঻઼ᱟ⭥঻઼ᱟ⭥঻઼

⭥⍱Ⲵ⴨սᐞ⭥⍱Ⲵ⴨սᐞ⭥⍱Ⲵ⴨սᐞ⭥⍱Ⲵ⴨սᐞ
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5 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍ᦒ䐟ࡽᦒ䐟ࡽᦒ䐟ࡽᦒ䐟ࡽUC(0-)=0.2Ui ˈ̍̍̍ UR(0-)=0ˈ̍̍̍⭥⭥⭥⭥

䐟ᦒ䐟ਾⲴ䐟ᦒ䐟ਾⲴ䐟ᦒ䐟ਾⲴ䐟ᦒ䐟ਾⲴ UC(0+)઼઼઼઼UR(0+)࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ࡛࠶Ѫ˖̟̟̟

uC

+

_

t=0
Ui

+
_

+ _
uR(A) UC(0+)=0.2Uiˈ̍̍̍UR(0+)=0

(B) UC(0+)=0.2Uiˈ̍̍̍UR(0+)= 0.2Ui

(C) UC(0+)=0.2Uiˈ̍̍̍UR(0+)= 0.8Ui

(D) UC(0+)=0.2Uiˈ̍̍̍UR(0+)=Ui

UR(0+)= Uiˉ̄̄̄uC(0+) 
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6 മ⽪ਈ঻ಘമ⽪ਈ঻ಘമ⽪ਈ঻ಘമ⽪ਈ঻ಘˈ̍̍̍а⅑仍ᇊ⭥঻а⅑仍ᇊ⭥঻а⅑仍ᇊ⭥঻а⅑仍ᇊ⭥঻U1N=220V ˈ̍̍̍а⅑仍ᇊа⅑仍ᇊа⅑仍ᇊа⅑仍ᇊ

⭥⍱⭥⍱⭥⍱⭥⍱I1N=11A ˈ̍̍̍Ҽ⅑仍ᇊ⭥঻Ҽ⅑仍ᇊ⭥঻Ҽ⅑仍ᇊ⭥঻Ҽ⅑仍ᇊ⭥঻U2N=600V ˈ̍̍̍ 䈕ਈ঻䈕ਈ঻䈕ਈ঻䈕ਈ঻

ಘҼ⅑仍ᇊ⭥⍱٬ಘҼ⅑仍ᇊ⭥⍱٬ಘҼ⅑仍ᇊ⭥⍱٬ಘҼ⅑仍ᇊ⭥⍱٬I2N㓖Ѫཊቁ㓖Ѫཊቁ㓖Ѫཊቁ㓖Ѫཊቁ˛̨̨̨
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7 й⴨Ӕ⍱ᔲ↕⭥ࣘᵪਟᑖ䍏䖭੟ࣘй⴨Ӕ⍱ᔲ↕⭥ࣘᵪਟᑖ䍏䖭੟ࣘй⴨Ӕ⍱ᔲ↕⭥ࣘᵪਟᑖ䍏䖭੟ࣘй⴨Ӕ⍱ᔲ↕⭥ࣘᵪਟᑖ䍏䖭੟ࣘˈ̍̍̍ҏਟオ䖭੟ҏਟオ䖭੟ҏਟオ䖭੟ҏਟオ䖭੟

ࣘࣘࣘࣘǄǄǄǄ∄䖳є⿽ᛵߥл∄䖳є⿽ᛵߥл∄䖳є⿽ᛵߥл∄䖳є⿽ᛵߥлˈ̍̍̍⭥ࣘᵪ੟ࣘ⭥⍱Ⲵབྷሿ⭥ࣘᵪ੟ࣘ⭥⍱Ⲵབྷሿ⭥ࣘᵪ੟ࣘ⭥⍱Ⲵབྷሿ⭥ࣘᵪ੟ࣘ⭥⍱ⲴབྷሿǄǄǄǄ

(A) ᴹ䖭ᴹ䖭ᴹ䖭ᴹ䖭>オ䖭オ䖭オ䖭オ䖭

(B) ᴹ䖭ᴹ䖭ᴹ䖭ᴹ䖭<オ䖭オ䖭オ䖭オ䖭

(C) є⿽ᛵߥл੟ࣘ⭥⍱٬⴨਼є⿽ᛵߥл੟ࣘ⭥⍱٬⴨਼є⿽ᛵߥл੟ࣘ⭥⍱٬⴨਼є⿽ᛵߥл੟ࣘ⭥⍱٬⴨਼

(D) нྭ⺞ᇊнྭ⺞ᇊнྭ⺞ᇊнྭ⺞ᇊ
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2 2 2
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8 ॺሬփҼᶱ㇑Ⲵ↓ੁԿॺሬփҼᶱ㇑Ⲵ↓ੁԿॺሬփҼᶱ㇑Ⲵ↓ੁԿॺሬփҼᶱ㇑Ⲵ↓ੁԿˉ̄̄̄ᆹᆹᆹᆹ(Vˉ̄̄̄A)⢩ᙗ⢩ᙗ⢩ᙗ⢩ᙗ

ᱟаᶑᱟаᶑᱟаᶑᱟаᶑ˖̟̟̟

˄˄˄˄A˅˅˅˅䗷඀ḷ䖤৏⛩Ⲵⴤ㓯䗷඀ḷ䖤৏⛩Ⲵⴤ㓯䗷඀ḷ䖤৏⛩Ⲵⴤ㓯䗷඀ḷ䖤৏⛩Ⲵⴤ㓯

˄˄˄˄B˅˅˅˅䗷඀ḷ䖤৏⛩䗷඀ḷ䖤৏⛩䗷඀ḷ䖤৏⛩䗷඀ḷ䖤৏⛩ˈ̍̍̍I䲿䲿䲿䲿U᤹᤹᤹᤹

ᤷᮠ㿴ᖻਈॆⲴᴢ㓯ᤷᮠ㿴ᖻਈॆⲴᴢ㓯ᤷᮠ㿴ᖻਈॆⲴᴢ㓯ᤷᮠ㿴ᖻਈॆⲴᴢ㓯

˄˄˄˄C˅˅˅˅↓ੁ⭥঻䎵䗷Ḁаᮠ↓ੁ⭥঻䎵䗷Ḁаᮠ↓ੁ⭥঻䎵䗷Ḁаᮠ↓ੁ⭥঻䎵䗷Ḁаᮠ

٬ਾ᡽ᴹ⭥⍱Ⲵⴤ㓯٬ਾ᡽ᴹ⭥⍱Ⲵⴤ㓯٬ਾ᡽ᴹ⭥⍱Ⲵⴤ㓯٬ਾ᡽ᴹ⭥⍱Ⲵⴤ㓯

˄˄˄˄D˅˅˅˅↓ੁ⭥঻䎵䗷Ḁаᮠ٬↓ੁ⭥঻䎵䗷Ḁаᮠ٬↓ੁ⭥঻䎵䗷Ḁаᮠ٬↓ੁ⭥঻䎵䗷Ḁаᮠ٬

ਾਾਾਾ I䲿䲿䲿䲿U᤹ᤷᮠ㿴ᖻਈ᤹ᤷᮠ㿴ᖻਈ᤹ᤷᮠ㿴ᖻਈ᤹ᤷᮠ㿴ᖻਈ

ॆⲴᴢ㓯ॆⲴᴢ㓯ॆⲴᴢ㓯ॆⲴᴢ㓯

U

I
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10 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍ R1=50kˈ̍̍̍ R2=10kˈ̍̍̍ RE=1kˈ̍̍̍

ββββ模描0模描0模描0模描0ˈ̍̍̍ UBE=0.7Vˈ̍̍̍ 䶉ᘱสᶱ⭥⍱䶉ᘱสᶱ⭥⍱䶉ᘱสᶱ⭥⍱䶉ᘱสᶱ⭥⍱IBㅹҾཊቁㅹҾཊቁㅹҾཊቁㅹҾཊቁ˖̟̟̟
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11 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫
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12 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍йᶱ㇑йᶱ㇑йᶱ㇑йᶱ㇑ββββ=100ˈ̍̍̍䗃ؑޕਧ䗃ؑޕਧ䗃ؑޕਧ䗃ؑޕਧVAǃǃǃǃVBⲴⲴⲴⲴ

儈⭥ᒣᱟ儈⭥ᒣᱟ儈⭥ᒣᱟ儈⭥ᒣᱟ3.5V˄˄˄˄䙫䗁䙫䗁䙫䗁䙫䗁1˅ˈ˅ˈ˅ˈ˅ˈվ⭥ᒣᱟվ⭥ᒣᱟվ⭥ᒣᱟվ⭥ᒣᱟ0.3V(䙫䗁䙫䗁䙫䗁䙫䗁0)ˈ̍̍̍

㤕ᇊѹ䗃ࠪ⭥঻㤕ᇊѹ䗃ࠪ⭥঻㤕ᇊѹ䗃ࠪ⭥঻㤕ᇊѹ䗃ࠪ⭥঻Vo儈⭥ᒣѪ䙫䗁儈⭥ᒣѪ䙫䗁儈⭥ᒣѪ䙫䗁儈⭥ᒣѪ䙫䗁1ˈ̍̍̍മ⽪⭥䐟ᱟമ⽪⭥䐟ᱟമ⽪⭥䐟ᱟമ⽪⭥䐟ᱟ˖̟̟̟

䀓䀓䀓䀓˖̟̟̟

(A) о䰘о䰘о䰘о䰘

(B) о䶎䰘о䶎䰘о䶎䰘о䶎䰘

(C) ᡆ䰘ᡆ䰘ᡆ䰘ᡆ䰘

(D) ᡆ䶎䰘ᡆ䶎䰘ᡆ䶎䰘ᡆ䶎䰘

UCC

YA

B

+5V

10kΩΩΩΩ

10kΩΩΩΩ

1kΩΩΩΩA+B

৽⴨ಘ৽⴨ಘ৽⴨ಘ৽⴨ಘ

Y A B= +
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A

B

10kΩΩΩΩ

F 䱤ᶱ᧕⌅ˈ̍̍̍䱣ᶱ⭥ս䱣ᶱ⭥ս䱣ᶱ⭥ս䱣ᶱ⭥սޡ⌅䱤ᶱ᧕ޡ⌅䱤ᶱ᧕ޡ⌅䱤ᶱ᧕ޡ

儈ⲴҼᶱ㇑ሬ䙊儈ⲴҼᶱ㇑ሬ䙊儈ⲴҼᶱ㇑ሬ䙊儈ⲴҼᶱ㇑ሬ䙊

3.5ĜĜĜĜĜĜĜĜ3.53.5

3.5××××ĜĜĜĜ0.33.5

3.5ĜĜĜĜ××××3.50.3

0××××××××0.30.3

FDBDABA

111

101

110

000

FBA

F=A+B
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UCC

YF

+5V

10kΩΩΩΩ

1kΩΩΩΩ

䇮йᶱ㇑価઼঻䱽䇮йᶱ㇑価઼঻䱽䇮йᶱ㇑価઼঻䱽䇮йᶱ㇑価઼঻䱽UCES=0.3V

F˙̇̇̇0.3V

йᶱ㇑ᡚ→йᶱ㇑ᡚ→йᶱ㇑ᡚ→йᶱ㇑ᡚ→

F˙̇̇̇3.5V

B

3.5 - 0.7
I = = 0.28mA

10000

ᴰབྷ䳶⭥ᶱ⭥⍱ᴰབྷ䳶⭥ᶱ⭥⍱ᴰབྷ䳶⭥ᶱ⭥⍱ᴰབྷ䳶⭥ᶱ⭥⍱

Cmax

5 - 0.3
I = = 4.7mA

1000

ሩᓄⲴสᶱ⭥⍱ሩᓄⲴสᶱ⭥⍱ሩᓄⲴสᶱ⭥⍱ሩᓄⲴสᶱ⭥⍱

Cmax
B

I
I = = 0.0047mA < 0.28mA

100

йᶱ㇑価઼йᶱ㇑価઼йᶱ㇑価઼йᶱ㇑価઼

Y=0.3V

Y=5V

Y F=
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2006ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅

പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅

喉喉喉喉⩥ጕ⩥ጕ⩥ጕ⩥ጕ喊喊喊喊
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1 єњ⭥䟿䜭ᱟєњ⭥䟿䜭ᱟєњ⭥䟿䜭ᱟєњ⭥䟿䜭ᱟˇ̌̌̌qⲴ⛩⭥㦧Ⲵ⛩⭥㦧Ⲵ⛩⭥㦧Ⲵ⛩⭥㦧ˈ̍̍̍൘ⵏオѝ⴨䐍൘ⵏオѝ⴨䐍൘ⵏオѝ⴨䐍൘ⵏオѝ⴨䐍aˈ̍̍̍

ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥ྲ᷌൘䘉єњ⛩⭥㦧䘎㓯Ⲵѝ⛩᭮кਖањ⛩⭥

㦧㦧㦧㦧ˇ̌̌̌q’ˈ̍̍̍ࡉ⛩⭥㦧ࡉ⛩⭥㦧ࡉ⛩⭥㦧ࡉ⛩⭥㦧ˇ̌̌̌q’ਇ࣋Ѫਇ࣋Ѫਇ࣋Ѫਇ࣋Ѫ˖̟̟̟

( ) 0A
2

0

'
( )

4

qq
B

aπε 2
0

'
( )

qq
C

aπε 2
0

2 '
( )

qq
D

aπε

⊕ ⊕⊕
2

0

'

4 ( )
2

qq

aπε

2
0

'

4 ( )
2

qq

aπε
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2 മ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝ˖̟̟̟

(A) IS઼઼઼઼R1ᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රˈ̍̍̍ US઼઼઼઼R2ᖒᡀањ⭥ᖒᡀањ⭥ᖒᡀањ⭥ᖒᡀањ⭥

঻Ⓚ⁑ර঻Ⓚ⁑ර঻Ⓚ⁑ර঻Ⓚ⁑ර

(B) ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱ⓀISⲴㄟ⭥঻ѪⲴㄟ⭥঻ѪⲴㄟ⭥঻ѪⲴㄟ⭥঻Ѫ0

(C) ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱ⓀISⲴㄟ⭥঻⭡Ⲵㄟ⭥঻⭡Ⲵㄟ⭥঻⭡Ⲵㄟ⭥঻⭡US઼઼઼઼U1ߣ਼ޡᇊߣ਼ޡᇊߣ਼ޡᇊߣ਼ޡᇊ

(D) ⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱оISᰐޣᰐޣᰐޣᰐޣ

+

_
USIS

+ _
U1

R1

R2

www.plcworld.cn技成培训网 
www.jcpeixun.com



447

2 മ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝ˖̟̟̟

(A) IS઼઼઼઼R1ᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රᖒᡀањ⭥⍱Ⓚ⁑රˈ̍̍̍ US઼઼઼઼R2ᖒᡀањᖒᡀањᖒᡀањᖒᡀањ

⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර⭥঻Ⓚ⁑ර

+

_
USIS

+ _
U1

R1

R2

IS R +

_
US

R
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2 മ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝ˖̟̟̟

(C) ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱Ⓚ⨶ᜣ⭥⍱ⓀISⲴㄟ⭥঻⭡Ⲵㄟ⭥঻⭡Ⲵㄟ⭥঻⭡Ⲵㄟ⭥঻⭡US઼઼઼઼U1ߣ਼ޡᇊߣ਼ޡᇊߣ਼ޡᇊߣ਼ޡᇊ

+

_
USIS

+ _
U1

R1

R2
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2 മ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝമ⽪ⴤ⍱⭥䐟ѝ˖̟̟̟

(D)  ⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱о⍱䗷⨶ᜣ⭥঻ⓀⲴ⭥⍱оISᰐޣᰐޣᰐޣᰐޣ

+

_
US

IS

+ _
U1

R1

R2

IS IR

IU

IRооооISᰐޣᰐޣᰐޣᰐޣˈ̍̍̍ IU+IS +IR=0
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(A) US2-ISR2

(B) US2

(C) 0

(D) ISR2

3 മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍⭥঻Ⓚ⭥঻Ⓚ⭥঻Ⓚ⭥঻ⓀUS2অ⤜֌⭘ᰦঅ⤜֌⭘ᰦঅ⤜֌⭘ᰦঅ⤜֌⭘ᰦˈ̍̍̍⭥⭥⭥⭥

⍱Ⓚㄟ⭥঻࠶䟿⍱Ⓚㄟ⭥঻࠶䟿⍱Ⓚㄟ⭥঻࠶䟿⍱Ⓚㄟ⭥঻࠶䟿 ѪѪѪѪ˖̟̟̟

''
ISU

+

_
US1

IS

R1

R2

US2

+

_

UIS

+

_

⭥঻Ⓚ⸝䐟⭥঻Ⓚ⸝䐟⭥঻Ⓚ⸝䐟⭥঻Ⓚ⸝䐟 ⭥⍱Ⓚᔰ䐟⭥⍱Ⓚᔰ䐟⭥⍱Ⓚᔰ䐟⭥⍱Ⓚᔰ䐟

R2ᰐ⭥⍱ᰐ⭥⍱ᰐ⭥⍱ᰐ⭥⍱ˈ̍̍̍঻䱽Ѫ঻䱽Ѫ঻䱽Ѫ঻䱽Ѫ0US2=UIS+UR2
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4 മѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമമѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമമѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമമѝѪḀ↓ᕖ⭥঻Ⲵ⌒ᖒമˈ̍̍̍⭡മਟ⭡മਟ⭡മਟ⭡മਟ

⸕⸕⸕⸕ˈ̍̍̍䈕↓ᕖ䟿Ⲵ䈕↓ᕖ䟿Ⲵ䈕↓ᕖ䟿Ⲵ䈕↓ᕖ䟿Ⲵ˖̟̟̟

(A) ᴹ᭸٬Ѫᴹ᭸٬Ѫᴹ᭸٬Ѫᴹ᭸٬Ѫ10V

(B) 䀂仁⦷Ѫ䀂仁⦷Ѫ䀂仁⦷Ѫ䀂仁⦷Ѫ314rad/s

(C) ⴨սѪ60°°°°ࡍ⴨սѪࡍ⴨սѪࡍ⴨սѪࡍ

(D) ઘᵏѪઘᵏѪઘᵏѪઘᵏѪ(20-5)ms
t/s

u

10V

20ms

5ms

1
50f Hz

T
= =

2 314 /f rad sω π= =
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5 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ui=ĜĜĜĜ2Uisin(ωωωωt+φφφφ)ᰦᰦᰦᰦˈ̍̍̍⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ

૽ᓄ⭥঻૽ᓄ⭥঻૽ᓄ⭥঻૽ᓄ⭥঻uL Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬ULѪѪѪѪ˖̟̟̟

䀓䀓䀓䀓˖̟̟̟

( ) i

L
A U

R L+

( ) i

L
B U

R L

ω
ω+

( ) i

L
C U

R j L

ω
ω+

( ) i

j L
D U

R j L

ω
ω+

+

_

ui

R

L

i +

_

uL

iU
I Z R j L

Z
ω= = +

g
g

2 2( )

U
I

Z

Z R Lω

=

= +
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6 മമമമaᡰ⽪⭥䐟ᡰ⽪⭥䐟ᡰ⽪⭥䐟ᡰ⽪⭥䐟R1=R2=500ΩΩΩΩˈ̍̍̍L=1Hˈ̍̍̍⭥䐟◰࣡⭥䐟◰࣡⭥䐟◰࣡⭥䐟◰࣡ui

ྲമྲമྲമྲമbᡰ⽪ᡰ⽪ᡰ⽪ᡰ⽪ˈ̍̍̍ྲ⭘й㾱㍐⌅≲䀓ྲ⭘й㾱㍐⌅≲䀓ྲ⭘й㾱㍐⌅≲䀓ྲ⭘й㾱㍐⌅≲䀓uo ˈ̍̍̍tıııı0ˈ̍̍̍ࡉࡉࡉࡉ˖̟̟̟

䀓䀓䀓䀓˖̟̟̟ 1
2

L
ms

R
τ = =

+

_

ui

L

iL
+

_

uo

R1

R2

(A) uo(1+)= uo(1-)

(B) uo(1+)=0.5V

(C) uo(1+)=0V

(D) uo(1+)= iR(1-)R2

t/ms

ui

1

1V

(A) ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ

(B) t=1msᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊˈ̍̍̍uoĮĮĮĮ0.5V

(D) iR(1+)= iL(1+)= iL(1-)
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7 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍u1=220ĜĜĜĜ2sinωωωωtˈ̍̍̍ਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴˈ̍̍̍

N1/N2 =2ˈ̍̍̍ R1=R2 ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ঻Ⲵᴹ᭸٬⭥ޕ䗃ࠪ⭥঻о䗃ࡉ,

ѻ∄ѻ∄ѻ∄ѻ∄UL/U1ѪѪѪѪ˖̟̟̟

(A) 1/4

(B) 1 

(C) 4

(D) 1/2

1 1 1

2 2

2
2 L

U U N

U U N
= = =

uL

+

_

u1

+

_

R1

R2u2

+

_
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8 仍ᇊ䖜䙏Ѫ仍ᇊ䖜䙏Ѫ仍ᇊ䖜䙏Ѫ仍ᇊ䖜䙏Ѫ1450rpmⲴй⴨Ӕ⍱ᔲ↕⭥ࣘᵪⲴй⴨Ӕ⍱ᔲ↕⭥ࣘᵪⲴй⴨Ӕ⍱ᔲ↕⭥ࣘᵪⲴй⴨Ӕ⍱ᔲ↕⭥ࣘᵪˈ̍̍̍オ䖭オ䖭オ䖭オ䖭

䘀㹼ᰦ䖜ᐞ⦷䘀㹼ᰦ䖜ᐞ⦷䘀㹼ᰦ䖜ᐞ⦷䘀㹼ᰦ䖜ᐞ⦷˖̟̟̟

1500 1450
( ) 0.033

1500
A s

−= =

1500 1450
( ) 0.035

1450
B s

−= =

( ) 0.033 0.035C s< <

( ) 0.033D s <
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8 മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍䇮䇮䇮䇮DѪ⨶ᜣॺሬփҼᶱ㇑Ѫ⨶ᜣॺሬփҼᶱ㇑Ѫ⨶ᜣॺሬփҼᶱ㇑Ѫ⨶ᜣॺሬփҼᶱ㇑ˈ̍̍̍䗃ޕ⭥঻䗃ޕ⭥঻䗃ޕ⭥঻䗃ޕ⭥঻

ui᤹↓ᕖ㿴ᖻਈॆ᤹↓ᕖ㿴ᖻਈॆ᤹↓ᕖ㿴ᖻਈॆ᤹↓ᕖ㿴ᖻਈॆˈ̍̍̍ࡉ൘䗃ޕ⭥঻Ⲵ䍏ॺઘࡉ൘䗃ޕ⭥঻Ⲵ䍏ॺઘࡉ൘䗃ޕ⭥঻Ⲵ䍏ॺઘࡉ൘䗃ޕ⭥঻Ⲵ䍏ॺઘˈ̍̍̍䗃ࠪ䗃ࠪ䗃ࠪ䗃ࠪ

⭥঻⭥঻⭥঻⭥঻˖˖˖˖˖˖˖˖

˄˄˄˄A˅˅˅˅ uo=ui

˄˄˄˄B˅˅˅˅ uo=0

˄˄˄˄C˅˅˅˅ uo=-ui

˄˄˄˄D˅˅˅˅ uo=ui/2
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11  മ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝˈ̍̍̍ 䇮Ღփ㇑ᐕ֌Ҿ㓯ᙗ䇮Ღփ㇑ᐕ֌Ҿ㓯ᙗ䇮Ღփ㇑ᐕ֌Ҿ㓯ᙗ䇮Ღփ㇑ᐕ֌Ҿ㓯ᙗ

४४४४ˈ̍̍̍↔ᰦ↔ᰦ↔ᰦ↔ᰦˈ̍̍̍䈕⭥䐟Ⲵ⭥঻᭮བྷؽᮠ䈕⭥䐟Ⲵ⭥঻᭮བྷؽᮠ䈕⭥䐟Ⲵ⭥঻᭮བྷؽᮠ䈕⭥䐟Ⲵ⭥঻᭮བྷؽᮠѪѪѪѪ˖̟̟̟
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+
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12 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫

䀓䀓䀓䀓˖̟̟̟

1

2 iu u+ =

100
(1 ) (1 )

10 2
iF

o

f

uR
u u

R
+= + = +

uo

ĞĞĞĞ

+

_
+R

10kΩΩΩΩ

R

ui

100kΩΩΩΩ

(A) uo=-10ui

(B) uo=10ui

(C) uo=11ui

(D) uo=5.5ui
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13 䙫䗁മ઼䗃ޕ䙫䗁മ઼䗃ޕ䙫䗁മ઼䗃ޕ䙫䗁മ઼䗃ޕAǃǃǃǃBⲴ⌒ᖒྲമᡰ⽪Ⲵ⌒ᖒྲമᡰ⽪Ⲵ⌒ᖒྲമᡰ⽪Ⲵ⌒ᖒྲമᡰ⽪ˈ̍̍̍᷀࠶ᖃ䗃᷀࠶ᖃ䗃᷀࠶ᖃ䗃᷀࠶ᖃ䗃

ࠪࠪࠪࠪFѪѪѪѪ“1”ᰦ࡫ᓄᱟᰦ࡫ᓄᱟᰦ࡫ᓄᱟᰦ࡫ᓄᱟ˖̟̟̟

(A) t1

(B) t2

(C) t3

(D) t4

=1A
B F
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t1        t2         t3          t4

F AB AB= +
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2007ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅

പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅
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1  䇮ⵏオѝ⛩⭥㦧䇮ⵏオѝ⛩⭥㦧䇮ⵏオѝ⛩⭥㦧䇮ⵏオѝ⛩⭥㦧+q1઼⛩⭥㦧઼⛩⭥㦧઼⛩⭥㦧઼⛩⭥㦧+q2ˈ̍̍̍ффффq2=2q1ˈ̍̍̍ԕԕԕԕ

+q1ѪѝᗳѪѝᗳѪѝᗳѪѝᗳˈ̍̍̍aѪॺᖴᖒᡀሱ䰝⨳䶒Ѫॺᖴᖒᡀሱ䰝⨳䶒Ѫॺᖴᖒᡀሱ䰝⨳䶒Ѫॺᖴᖒᡀሱ䰝⨳䶒ˈ̍̍̍ࡉ䙊䗷䈕⨳䶒Ⲵࡉ䙊䗷䈕⨳䶒Ⲵࡉ䙊䗷䈕⨳䶒Ⲵࡉ䙊䗷䈕⨳䶒Ⲵ

⭥䙊䟿Ѫ⭥䙊䟿Ѫ⭥䙊䟿Ѫ⭥䙊䟿Ѫ˖̟̟̟

( ) 3 1A q ( ) 2 1B q ( ) 1C q ( ) 0D

2q

2 2
0 0

2
2

0 0

4 4

(4 )
4

e

S S S

q q
Φ EdS dS dS

r r

q q
r

r

πε πε

π
πε ε

= = =

= =

∫∫ ∫∫ ∫∫҉ ?

a

q

ク䗷⨳䶒Ⲵ⭥䙊䟿ӵо㻛⨳ク䗷⨳䶒Ⲵ⭥䙊䟿ӵо㻛⨳ク䗷⨳䶒Ⲵ⭥䙊䟿ӵо㻛⨳ク䗷⨳䶒Ⲵ⭥䙊䟿ӵо㻛⨳

䶒वതⲴ⛩⭥㦧ᴹޣ䶒वതⲴ⛩⭥㦧ᴹޣ䶒वതⲴ⛩⭥㦧ᴹޣ䶒वതⲴ⛩⭥㦧ᴹޣˈ̍̍̍фофофофо

ॺᖴॺᖴॺᖴॺᖴrᰐޣᰐޣᰐޣᰐޣˈ̍̍̍о⨳ཆ⭥㦧ҏᰐо⨳ཆ⭥㦧ҏᰐо⨳ཆ⭥㦧ҏᰐо⨳ཆ⭥㦧ҏᰐ
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2 RLCѢ㚄⭥䐟ྲമѢ㚄⭥䐟ྲമѢ㚄⭥䐟ྲമѢ㚄⭥䐟ྲമˈ̍̍̍ަѝަѝަѝަѝˈ̍̍̍R=1kΩΩΩΩˈ̍̍̍L=1mHˈ̍̍̍

C=1μμμμFˈ̍̍̍ྲ᷌⭘ањྲ᷌⭘ањྲ᷌⭘ањྲ᷌⭘ањ100VⲴⴤ⍱⭥঻࣐൘䈕⭥䐟Ⲵⴤ⍱⭥঻࣐൘䈕⭥䐟Ⲵⴤ⍱⭥঻࣐൘䈕⭥䐟Ⲵⴤ⍱⭥঻࣐൘䈕⭥䐟

ⲴⲴⲴⲴA-Bㄟਓㄟਓㄟਓㄟਓˈ̍̍̍ࡉ⭥䐟⭥⍱ࡉ⭥䐟⭥⍱ࡉ⭥䐟⭥⍱ࡉ⭥䐟⭥⍱IѪѪѪѪ˖̟̟̟

(A) 0A

(B) 0.1A

(C) -0.1A

(D) 100A

100V
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_
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LIA
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3 ྲ᷌മྲ᷌മྲ᷌മྲ᷌മb⭥঻Ⓚоമ⭥঻Ⓚоമ⭥঻Ⓚоമ⭥঻Ⓚоമaᡰ⽪⭥䐟ㅹ᭸ᡰ⽪⭥䐟ㅹ᭸ᡰ⽪⭥䐟ㅹ᭸ᡰ⽪⭥䐟ㅹ᭸ˈ̍̍̍ࡉ䇑㇇ࡉ䇑㇇ࡉ䇑㇇ࡉ䇑㇇US

઼઼઼઼R0Ⲵ↓⺞㇇ᔿᱟⲴ↓⺞㇇ᔿᱟⲴ↓⺞㇇ᔿᱟⲴ↓⺞㇇ᔿᱟ˖̟̟̟
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_
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R2
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B
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R3
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US

B

+

_

R0

b

′
1 0 1 2 3

( )
S S S ,

A U = U + I R R = R //R + R

′
1 0 1 2 3

( )
S S S ,

B U = U - I R R = R //R + R

′
1 0 1 3

( )
S S S ,

C U = U - I R R = R + R

′
1 0 1 3

( )
S S S ,

D U = U + I R R = R + R
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4 ᖃᖃᖃᖃRLCѢ㚄⭥䐟ਁ⭏䉀ᥟᰦѢ㚄⭥䐟ਁ⭏䉀ᥟᰦѢ㚄⭥䐟ਁ⭏䉀ᥟᰦѢ㚄⭥䐟ਁ⭏䉀ᥟᰦˈ̍̍̍аᇊᴹаᇊᴹаᇊᴹаᇊᴹ˖̟̟̟

(A) L=C

(B)

(C)

(D) UL+UC=0

1
ωL =

ωC

ωL = ωC
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-1
90

ωL
° - tg

R

5 ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ᖃമ⽪⭥䐟Ⲵ◰࣡⭥঻ ϕ2 ( )i iu = U sin ωt +

ᰦᰦᰦᰦˈ̍̍̍⭥ᝏݳԦкⲴ૽ᓄ⭥঻⭥ᝏݳԦкⲴ૽ᓄ⭥঻⭥ᝏݳԦкⲴ૽ᓄ⭥঻⭥ᝏݳԦкⲴ૽ᓄ⭥঻uoⲴࡍ⴨սѪⲴࡍ⴨սѪⲴࡍ⴨սѪⲴࡍ⴨սѪ˖̟̟̟
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∠
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+

-

S

R

Ui
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0t =
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-
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uo
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uo

1V

t

uo

0.5V
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uo
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6 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍R=1kΩΩΩΩˈ̍̍̍C=1μμμμFˈ̍̍̍Ui˙̇̇̇1Vˈ̍̍̍ྲᔰྲޣᔰྲޣᔰྲޣᔰޣ

൘൘൘൘t=0ᰦ࡫䰝ਸᰦ࡫䰝ਸᰦ࡫䰝ਸᰦ࡫䰝ਸˈ̍̍̍ࡉ㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟࡉ㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟࡉ㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟࡉ㔉ࠪ䗃ࠪ⭥঻⌒ᖒⲴᱟ˖̟̟̟

a b
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d
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5 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ui=ĜĜĜĜ2Uisin(ωωωωt+φφφφ)ᰦᰦᰦᰦˈ̍̍̍⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ⭥ᝏݳԦкⲴ

૽ᓄ⭥঻૽ᓄ⭥঻૽ᓄ⭥঻૽ᓄ⭥঻uL Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬Ⲵᴹ᭸٬ULѪѪѪѪ˖̟̟̟

䀓䀓䀓䀓˖̟̟̟

( ) i

L
A U

R L+

( ) i

L
B U

R L

ω
ω+

( ) i

L
C U

R j L

ω
ω+

( ) i

j L
D U

R j L

ω
ω+

+

_

ui

R

L

i +

_

uL

L LU = IX

2
( )

i

2

U
I =

Z

Z = R + ωL
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6 മമമമaᡰ⽪⭥䐟ᡰ⽪⭥䐟ᡰ⽪⭥䐟ᡰ⽪⭥䐟R1=R2=500ΩΩΩΩˈ̍̍̍L=1Hˈ̍̍̍⭥䐟◰࣡⭥䐟◰࣡⭥䐟◰࣡⭥䐟◰࣡ui

ྲമྲമྲമྲമbᡰ⽪ᡰ⽪ᡰ⽪ᡰ⽪ˈ̍̍̍ྲ⭘й㾱㍐⌅≲䀓ྲ⭘й㾱㍐⌅≲䀓ྲ⭘й㾱㍐⌅≲䀓ྲ⭘й㾱㍐⌅≲䀓uo ˈ̍̍̍tıııı0ˈ̍̍̍ࡉࡉࡉࡉ˖̟̟̟

䀓䀓䀓䀓˖̟̟̟ 1
2

L
ms

R
τ = =

+

_

ui

L

iL
+

_

uo

R1

R2

(A) uo(1+)= uo(1-)

(B) uo(1+)=0.5V

(C) uo(1+)=0V

(D) uo(1+)= iR(1-)R2

t/ms

ui

1

1V

(A) ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ⭥䱫к⭥঻઼⭥⍱ਟԕ䐣ਈ

(B) t=1msᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊᰦ⭥䐟⣦ᘱቊᵚっᇊˈ̍̍̍uoĮĮĮĮ0.5V

(D) iR(1+)= iL(1+)= iL(1-)
06㘳仈㘳仈㘳仈㘳仈

1mA
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7 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍ਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴਈ঻ಘѪ⨶ᜣⲴˈ̍̍̍  ᖃui=220ĜĜĜĜ2sinωωωωtࡉᖃࡉᖃࡉᖃࡉ

Vᰦᰦᰦᰦ˖̟̟̟

(A)

(B)

(C)

(D) ԕкԕкԕкԕкAǃǃǃǃBǃǃǃǃC൷нᡀ・൷нᡀ・൷нᡀ・൷нᡀ・
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8ᴹаਠᴹаਠᴹаਠᴹаਠ6kWⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪⲴй⴨ᔲ↕⭥ࣘᵪˈ̍̍̍ަ仍ᇊ䘀㹼䖜䙏ަ仍ᇊ䘀㹼䖜䙏ަ仍ᇊ䘀㹼䖜䙏ަ仍ᇊ䘀㹼䖜䙏

ѪѪѪѪ1489rpmˈ̍̍̍仍ᇊ⭥঻Ѫ仍ᇊ⭥঻Ѫ仍ᇊ⭥঻Ѫ仍ᇊ⭥঻Ѫ380Vˈ̍̍̍ޘ঻੟ࣘ䖜⸙ᱟ仍ޘ঻੟ࣘ䖜⸙ᱟ仍ޘ঻੟ࣘ䖜⸙ᱟ仍ޘ঻੟ࣘ䖜⸙ᱟ仍

ᇊ䖜⸙Ⲵᇊ䖜⸙Ⲵᇊ䖜⸙Ⲵᇊ䖜⸙Ⲵ1.2ؽؽؽؽˈ̍̍̍⧠䟷⭘⧠䟷⭘⧠䟷⭘⧠䟷⭘ƸƸƸƸ媒媒媒媒虚虚虚虚੟ࣘԕ䱽վަ੟ࣘ⭥੟ࣘԕ䱽վަ੟ࣘ⭥੟ࣘԕ䱽վަ੟ࣘ⭥੟ࣘԕ䱽վަ੟ࣘ⭥

⍱⍱⍱⍱ˈ̍̍̍↔ᰦⲴ੟ࣘ䖜⸙Ѫ↔ᰦⲴ੟ࣘ䖜⸙Ѫ↔ᰦⲴ੟ࣘ䖜⸙Ѫ↔ᰦⲴ੟ࣘ䖜⸙Ѫ˖̟̟̟

(A) 15.39Nm

(B) 26.82Nm

(C) 38.7Nm

(D) 46.44Nm

07㘳仈㘳仈㘳仈㘳仈

∆SY tst
3

1
TT ====)( 2

S t UT ∝∝∝∝

l
P

U
U =

3

N
N

N

9550

6( )
9550 38.48N.m

1489

P
T

n
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rpm

=

= =

NST 1.2 38.48 46.17N.mT = × =
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9 ਧؑޕਧྲ᷌䗃ؑޕਧྲ᷌䗃ؑޕਧྲ᷌䗃ؑޕ⍱ǃǃǃǃ└⌒⭥䐟ྲമᡰ⽪└⌒⭥䐟ྲമᡰ⽪└⌒⭥䐟ྲമᡰ⽪└⌒⭥䐟ྲമᡰ⽪ˈ̍̍̍ྲ᷌䗃ᮤ⌒ޘ⍱ᮤ⌒ޘ⍱ᮤ⌒ޘ⍱ᮤ⌒ޘ

ui=10sin(ωωωωt+30°°°°)Vˈ̍̍̍ࡉᔰޣ䰝ਸࡉࡽᔰޣ䰝ਸࡉࡽᔰޣ䰝ਸࡉࡽᔰޣ䰝ਸࡽˈ̍̍̍䗃ࠪ⭥঻䗃ࠪ⭥঻䗃ࠪ⭥঻䗃ࠪ⭥঻uoѪѪѪѪ˖̟̟̟

uo2

(A) 0V

(B) 7.64V 

(C) 10V

(D) 12V 

ui

D4

D2

D1

D3

C

+

-

S

RL

+

-

ui

t

uo
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10 മ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝമ⽪অ㇑᭮བྷ⭥䐟ѝˈ̍̍̍ ᖃ䗃ޕᖃ䗃ޕᖃ䗃ޕᖃ䗃ޕuiǃǃǃǃ䗃ࠪ䗃ࠪ䗃ࠪ䗃ࠪuoⲴ⌒ᖒⲴ⌒ᖒⲴ⌒ᖒⲴ⌒ᖒ

ྲമᡰ⽪ᰦྲമᡰ⽪ᰦྲമᡰ⽪ᰦྲമᡰ⽪ᰦˈ̍̍̍䗃ࠪ⌒ᖒ䗃ࠪ⌒ᖒ䗃ࠪ⌒ᖒ䗃ࠪ⌒ᖒ˖̟̟̟

+

_
ui

UCC

RB

RC

+

_

uo

(A) ࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏˈ̍̍̍ᓄ䈳བྷᓄ䈳བྷᓄ䈳བྷᓄ䈳བྷRB

(B) ࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏࠪ⧠価઼ཡⵏˈ̍̍̍ᓄ䈳ሿᓄ䈳ሿᓄ䈳ሿᓄ䈳ሿRB

(C) ࠪ⧠ᡚ→ཡⵏࠪ⧠ᡚ→ཡⵏࠪ⧠ᡚ→ཡⵏࠪ⧠ᡚ→ཡⵏˈ̍̍̍ᓄ䈳བྷᓄ䈳བྷᓄ䈳བྷᓄ䈳བྷRB

(D) ࠪ⧠ᡚ→ཡⵏࠪ⧠ᡚ→ཡⵏࠪ⧠ᡚ→ཡⵏࠪ⧠ᡚ→ཡⵏˈ̍̍̍ᓄ䈳ሿᓄ䈳ሿᓄ䈳ሿᓄ䈳ሿRB

www.plcworld.cn技成培训网 
www.jcpeixun.com



473

11 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫

䀓䀓䀓䀓˖̟̟̟
2

100

110
+u = u

′′ =2 2

100 100
(1 ) 11 10

10 110
o +u = + u = u u××××

(A) uo=10(u1-u2)

(B) uo=10(u2-u1) 

(C) uo=-10u1+11u2

(D) uo=10u1-11u2

uo

ĞĞĞĞ

+

_

+

10kΩΩΩΩ
u1

100kΩΩΩΩ

10kΩΩΩΩ

100kΩΩΩΩ

u2

′
1 1

100
10

10
ou = - u = - u
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12 മ⽪⭥䐟ާᴹമ⽪⭥䐟ާᴹമ⽪⭥䐟ާᴹമ⽪⭥䐟ާᴹ

A) ؍ᤱ࣏㜭؍ᤱ࣏㜭؍ᤱ࣏㜭؍ᤱ࣏㜭

B˅˅˅˅㖞㖞㖞㖞“0”࣏㜭࣏㜭࣏㜭࣏㜭

C˅˅˅˅㖞㖞㖞㖞“1”࣏㜭࣏㜭࣏㜭࣏㜭

D˅˅˅˅䇑ᮠ࣏㜭䇑ᮠ࣏㜭䇑ᮠ࣏㜭䇑ᮠ࣏㜭

J

K Q

Q
Cp

1“0”

=

1

0

n+ n n

n n n n

Q = JQ + KQ

= Q Q + Q Q

J K Qn+1

0        0         Qn

0        1          0

1        0          1

1        1 Qn

JKJK䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘

Q=0

Q=1
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2008ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅ᎤᏖ∘ڼጕ⼻ጸ䉴ᵬ㔳䄅

പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅പ⵰㔳䄅

喉喉喉喉⩥ጕ⩥ጕ⩥ጕ⩥ጕ喊喊喊喊
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1 മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍⻱ᙗᶀᯉк㔅ᴹєњሬ⭥㓯സ⻱ᙗᶀᯉк㔅ᴹєњሬ⭥㓯സ⻱ᙗᶀᯉк㔅ᴹєњሬ⭥㓯സ⻱ᙗᶀᯉк㔅ᴹєњሬ⭥㓯സˈ̍̍̍㤕кᯩ㓯സ࣐㤕кᯩ㓯സ࣐㤕кᯩ㓯സ࣐㤕кᯩ㓯സ࣐

ⲴᱟⲴᱟⲴᱟⲴᱟ100VⲴⲴⲴⲴⴤ⍱⭥঻ⴤ⍱⭥঻ⴤ⍱⭥঻ⴤ⍱⭥঻ˈ̍̍̍ࡉࡉࡉࡉ˖̟̟̟

˄˄˄˄A˅˅˅˅лᯩ㓯സєㄟнՊӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟнՊӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟнՊӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟнՊӗ⭏⻱ᝏᓄ⭥࣯ࣘ

˄˄˄˄B˅˅˅˅лᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘˈ̍̍̍ᯩੁѪᐖᯩੁѪᐖᯩੁѪᐖᯩੁѪᐖ“ˉ̄̄̄”ਣਣਣਣ“ˇ̌̌̌”

˄˄˄˄C˅˅˅˅лᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘлᯩ㓯സєㄟӗ⭏⻱ᝏᓄ⭥࣯ࣘˈ̍̍̍ᯩੁѪᐖᯩੁѪᐖᯩੁѪᐖᯩੁѪᐖ“ˇ̌̌̌”ਣਣਣਣ“ˉ̄̄̄”

˄˄˄˄D˅˅˅˅⻱ᙗᶀᯉ޵䜘Ⲵ⻱䙊ਆ䘶ᰦ䪸ᯩੁ⻱ᙗᶀᯉ޵䜘Ⲵ⻱䙊ਆ䘶ᰦ䪸ᯩੁ⻱ᙗᶀᯉ޵䜘Ⲵ⻱䙊ਆ䘶ᰦ䪸ᯩੁ⻱ᙗᶀᯉ޵䜘Ⲵ⻱䙊ਆ䘶ᰦ䪸ᯩੁ

+ -U
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2 മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍IS1ǃǃǃǃIS2ǃǃǃǃUS൷Ѫᐢ⸕Ⲵᚂᇊⴤ⍱൷Ѫᐢ⸕Ⲵᚂᇊⴤ⍱൷Ѫᐢ⸕Ⲵᚂᇊⴤ⍱൷Ѫᐢ⸕Ⲵᚂᇊⴤ⍱

䟿䟿䟿䟿ˈ̍̍̍䇮⍱䗷⭥䱫кⲴ⭥⍱䇮⍱䗷⭥䱫кⲴ⭥⍱䇮⍱䗷⭥䱫кⲴ⭥⍱䇮⍱䗷⭥䱫кⲴ⭥⍱IRྲമᡰ⽪ྲമᡰ⽪ྲമᡰ⽪ྲമᡰ⽪ˈ̍̍̍ࡉлࡇ䈤⌅ࡉлࡇ䈤⌅ࡉлࡇ䈤⌅ࡉлࡇ䈤⌅

↓⺞Ⲵᱟ↓⺞Ⲵᱟ↓⺞Ⲵᱟ↓⺞Ⲵᱟ˖̟̟̟

(A)᤹➗สቄ䴽ཛ⭥⍱ᇊᖻ᤹➗สቄ䴽ཛ⭥⍱ᇊᖻ᤹➗สቄ䴽ཛ⭥⍱ᇊᖻ᤹➗สቄ䴽ཛ⭥⍱ᇊᖻˈ̍̍̍ਟ≲ᗇਟ≲ᗇਟ≲ᗇਟ≲ᗇIR=IS1+IS2

(B) ᤹➗สቄ䴽ཛ⭥⍱ᇊᖻ᤹➗สቄ䴽ཛ⭥⍱ᇊᖻ᤹➗สቄ䴽ཛ⭥⍱ᇊᖻ᤹➗สቄ䴽ཛ⭥⍱ᇊᖻˈ̍̍̍ਟ≲ᗇਟ≲ᗇਟ≲ᗇਟ≲ᗇIR=IS1ˉ̄̄̄IS2

(C)  ഐѪ⭥ᝏݳԦⲴⴤ⍱⭥䐟⁑රᱟ⸝᧕㓯ഐѪ⭥ᝏݳԦⲴⴤ⍱⭥䐟⁑රᱟ⸝᧕㓯ഐѪ⭥ᝏݳԦⲴⴤ⍱⭥䐟⁑රᱟ⸝᧕㓯ഐѪ⭥ᝏݳԦⲴⴤ⍱⭥䐟⁑රᱟ⸝᧕㓯ˈ̍̍̍

ᡰԕᡰԕᡰԕᡰԕIR=US/R

(D) ഐѪ⭥ᝏݳԦⲴഐѪ⭥ᝏݳԦⲴഐѪ⭥ᝏݳԦⲴഐѪ⭥ᝏݳԦⲴ

ⴤ⍱⭥䐟⁑රᱟⴤ⍱⭥䐟⁑රᱟⴤ⍱⭥䐟⁑රᱟⴤ⍱⭥䐟⁑රᱟ

ᯝ䐟ᯝ䐟ᯝ䐟ᯝ䐟ˈ̍̍̍ᡰԕᡰԕᡰԕᡰԕIR=IS2

C

+
_

R

L

IS1
US

IS2

IR

www.plcworld.cn技成培训网 
www.jcpeixun.com



478

3 മമമമa⭥䐟᤹ᡤ㔤ইᇊ⨶ㅹ᭸ᡀമ⭥䐟᤹ᡤ㔤ইᇊ⨶ㅹ᭸ᡀമ⭥䐟᤹ᡤ㔤ইᇊ⨶ㅹ᭸ᡀമ⭥䐟᤹ᡤ㔤ইᇊ⨶ㅹ᭸ᡀമbᡰ⽪⭥঻Ⓚᰦᡰ⽪⭥঻Ⓚᰦᡰ⽪⭥঻Ⓚᰦᡰ⽪⭥঻Ⓚᰦˈ̍̍̍䇑䇑䇑䇑

㇇㇇㇇㇇R0Ⲵ↓⺞㇇ᔿᱟⲴ↓⺞㇇ᔿᱟⲴ↓⺞㇇ᔿᱟⲴ↓⺞㇇ᔿᱟ˖̟̟̟

(A)R0=R1//R2

(B)   R0=R1+R2

(C)   R0=R1

(D) R0=R2

a

A

US

B

+

_

R0

b

+

_
US

IS

R1
R2

A

B

’

www.plcworld.cn技成培训网 
www.jcpeixun.com



479

4 ᴹйњᴹйњᴹйњᴹйњ100ΩΩΩΩⲴ㓯ᙗ⭥䱫᧕ᡀⲴ㓯ᙗ⭥䱫᧕ᡀⲴ㓯ᙗ⭥䱫᧕ᡀⲴ㓯ᙗ⭥䱫᧕ᡀƸƸƸƸᖒй⴨ሩ〠䍏ᖒй⴨ሩ〠䍏ᖒй⴨ሩ〠䍏ᖒй⴨ሩ〠䍏

䖭䖭䖭䖭ˈ̍̍̍❦ਾᤲ᧕൘㓯⭥঻Ѫ❦ਾᤲ᧕൘㓯⭥঻Ѫ❦ਾᤲ᧕൘㓯⭥঻Ѫ❦ਾᤲ᧕൘㓯⭥঻Ѫ220VⲴй⴨ሩ〠⭥ⓀкⲴй⴨ሩ〠⭥ⓀкⲴй⴨ሩ〠⭥ⓀкⲴй⴨ሩ〠⭥Ⓚкˈ̍̍̍

䘉ᰦ׋⭥㓯䐟кⲴ⭥⍱ᓄѪ䘉ᰦ׋⭥㓯䐟кⲴ⭥⍱ᓄѪ䘉ᰦ׋⭥㓯䐟кⲴ⭥⍱ᓄѪ䘉ᰦ׋⭥㓯䐟кⲴ⭥⍱ᓄѪ˖̟̟̟

(A) 6.6A

(B) 3.8A

(C) 2.2A

(D) 1.3A

Il

IP

IP

IPUl

2.2lP
P

UU
I = = = A

R R
3 3.8l PI = I = A
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5 Ḁ࣏⦷ഐᮠѪḀ࣏⦷ഐᮠѪḀ࣏⦷ഐᮠѪḀ࣏⦷ഐᮠѪ0.4Ⲵᝏᙗ䍏䖭Ⲵᝏᙗ䍏䖭Ⲵᝏᙗ䍏䖭Ⲵᝏᙗ䍏䖭ˈ̍̍̍ཆ࣐ཆ࣐ཆ࣐ཆ࣐100V

ⲴⲴⲴⲴⴤ⍱⭥঻ⴤ⍱⭥঻ⴤ⍱⭥঻ⴤ⍱⭥঻ᰦᰦᰦᰦˈ̍̍̍⎸㙇࣏⦷⎸㙇࣏⦷⎸㙇࣏⦷⎸㙇࣏⦷100Wˈ̍̍̍ࡉ䈕ᝏᙗࡉ䈕ᝏᙗࡉ䈕ᝏᙗࡉ䈕ᝏᙗ

䍏䖭ⲴᝏᣇѪ䍏䖭ⲴᝏᣇѪ䍏䖭ⲴᝏᣇѪ䍏䖭ⲴᝏᣇѪ˖̟̟̟

(A) 100ΩΩΩΩ

(B) 229ΩΩΩΩ

(C) 0.73ΩΩΩΩ

(D) 329ΩΩΩΩ

2

100Ω
U

R = =
P

ϕ
250Ω

R
| Z |= =

cos

2 2
229ΩLX = | Z | -R =

R

XLϕ
|Z|
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6  മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍⭥ᇩⲴࡍ࿻㜭䟿Ѫ⭥ᇩⲴࡍ࿻㜭䟿Ѫ⭥ᇩⲴࡍ࿻㜭䟿Ѫ⭥ᇩⲴࡍ࿻㜭䟿Ѫ0ˈ̍̍̍䇮ᔰޣ䇮ᔰޣ䇮ᔰޣ䇮ᔰޣS൘൘൘൘

t=0ᰦ࡫䰝ਸᰦ࡫䰝ਸᰦ࡫䰝ਸᰦ࡫䰝ਸˈ̍̍̍↔ਾ⭥䐟ሶਁ⭏䗷⑑䗷〻↔ਾ⭥䐟ሶਁ⭏䗷⑑䗷〻↔ਾ⭥䐟ሶਁ⭏䗷⑑䗷〻↔ਾ⭥䐟ሶਁ⭏䗷⑑䗷〻ˈ̍̍̍䛓Ѹ䛓Ѹ䛓Ѹ䛓Ѹˈ̍̍̍

̟̟̟˖ᇊ䗷⑑䗷〻䘋〻Ⲵᰦ䰤ᑨᮠߣᇊ䗷⑑䗷〻䘋〻Ⲵᰦ䰤ᑨᮠߣᇊ䗷⑑䗷〻䘋〻Ⲵᰦ䰤ᑨᮠߣᇊ䗷⑑䗷〻䘋〻Ⲵᰦ䰤ᑨᮠߣ

+

-
Ui

CR2

S

t=0

R1

(A) ττττ=(R1+R2)C

(B) ττττ=(R1//R2)C

(C) ττττ=R2C

(D) о⭥䐟Ⲵཆ࣐◰࣡о⭥䐟Ⲵཆ࣐◰࣡о⭥䐟Ⲵཆ࣐◰࣡о⭥䐟Ⲵཆ࣐◰࣡Uiᴹޣᴹޣᴹޣᴹޣ
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7  ᇎ䱵ਈ঻ಘᐕ֌ᰦᇎ䱵ਈ঻ಘᐕ֌ᰦᇎ䱵ਈ঻ಘᐕ֌ᰦᇎ䱵ਈ঻ಘᐕ֌ᰦ˖̟̟̟

(A) ᆈ൘䫱ᦏᆈ൘䫱ᦏᆈ൘䫱ᦏᆈ൘䫱ᦏˈ̍̍̍нᆈ൘䬌ᦏнᆈ൘䬌ᦏнᆈ൘䬌ᦏнᆈ൘䬌ᦏ

(B) ᆈ൘䬌ᦏᆈ൘䬌ᦏᆈ൘䬌ᦏᆈ൘䬌ᦏˈ̍̍̍нᆈ൘䫱ᦏнᆈ൘䫱ᦏнᆈ൘䫱ᦏнᆈ൘䫱ᦏ

(C) 䫱ᦏ䫱ᦏ䫱ᦏ䫱ᦏǃǃǃǃ䬌ᦏ൷ᆈ൘䬌ᦏ൷ᆈ൘䬌ᦏ൷ᆈ൘䬌ᦏ൷ᆈ൘

(D) 䫱ᦏ䫱ᦏ䫱ᦏ䫱ᦏǃǃǃǃ䬌ᦏ൷нᆈ൘䬌ᦏ൷нᆈ൘䬌ᦏ൷нᆈ൘䬌ᦏ൷нᆈ൘
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8 ൘⭥ࣘᵪⲴ㔗⭥᧕䀖᧗ࡦ⭥䐟ѝ൘⭥ࣘᵪⲴ㔗⭥᧕䀖᧗ࡦ⭥䐟ѝ൘⭥ࣘᵪⲴ㔗⭥᧕䀖᧗ࡦ⭥䐟ѝ൘⭥ࣘᵪⲴ㔗⭥᧕䀖᧗ࡦ⭥䐟ѝˈ̍̍̍ᇎ⧠䴦঻؍ᇎ⧠䴦঻؍ᇎ⧠䴦঻؍ᇎ⧠䴦঻؍

ᣔⲴ⭥ಘᱟᣔⲴ⭥ಘᱟᣔⲴ⭥ಘᱟᣔⲴ⭥ಘᱟ˖̟̟̟

(A) 䫞᤹→ڌ䫞᤹→ڌ䫞᤹→ڌ䫞᤹→ڌ

(B) ✝㔗⭥ಘ✝㔗⭥ಘ✝㔗⭥ಘ✝㔗⭥ಘ

(C) ᰦ䰤㔗⭥ಘᰦ䰤㔗⭥ಘᰦ䰤㔗⭥ಘᰦ䰤㔗⭥ಘ

(D) Ӕ⍱᧕䀖ಘӔ⍱᧕䀖ಘӔ⍱᧕䀖ಘӔ⍱᧕䀖ಘ
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ui

D4

D2

D1

D3 RL
uL

+

+

-
-

9 മ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝമ⽪⭥䐟ѝˈ̍̍̍㤕䗃ޕ⭥঻㤕䗃ޕ⭥঻㤕䗃ޕ⭥঻㤕䗃ޕ⭥঻ui=10sin(ωωωωt+30º)V,ࡉ䗃ࠪ⭥ࡉ䗃ࠪ⭥ࡉ䗃ࠪ⭥ࡉ䗃ࠪ⭥

঻Ⲵᒣ൷٬঻Ⲵᒣ൷٬঻Ⲵᒣ൷٬঻Ⲵᒣ൷٬ULѪѪѪѪ˖̟̟̟

(A)  3.18V

(B)  5V

(C) 6.36V

(D)  10V

ẕᔿᮤ⍱ẕᔿᮤ⍱ẕᔿᮤ⍱ẕᔿᮤ⍱Uo=0.9Ui

Uoᱟᒣ൷٬ᱟᒣ൷٬ᱟᒣ൷٬ᱟᒣ൷٬ˈ̍̍̍Uiᱟᴹ᭸٬ᱟᴹ᭸٬ᱟᴹ᭸٬ᱟᴹ᭸٬

ΟU
10101010= 0.9×= 0.9×= 0.9×= 0.9×

2222
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10 Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪Ღփ㇑অ㇑᭮བྷ⭥䐟ྲമᡰ⽪ˈ̍̍̍ᖃᲦփ㇑ᐕ֌ᖃᲦփ㇑ᐕ֌ᖃᲦփ㇑ᐕ֌ᖃᲦփ㇑ᐕ֌

Ҿ㓯ᙗ४ᰦҾ㓯ᙗ४ᰦҾ㓯ᙗ४ᰦҾ㓯ᙗ४ᰦˈ̍̍̍Ღփ㇑Ⲵ䗃ޕ⭥䱫ѪᲦփ㇑Ⲵ䗃ޕ⭥䱫ѪᲦփ㇑Ⲵ䗃ޕ⭥䱫ѪᲦփ㇑Ⲵ䗃ޕ⭥䱫Ѫrbeˈ̍̍̍ 䛓Ѹ䛓Ѹ䛓Ѹ䛓Ѹˈ̍̍̍䈕᭮䈕᭮䈕᭮䈕᭮

བྷ⭥䐟Ⲵ䗃ޕ⭥䱫Ѫབྷ⭥䐟Ⲵ䗃ޕ⭥䱫Ѫབྷ⭥䐟Ⲵ䗃ޕ⭥䱫Ѫབྷ⭥䐟Ⲵ䗃ޕ⭥䱫Ѫ˖̟̟̟

(A) rbe

(B) RB1//RB1 // rbe

(C) RB1//RB1 //(RB1 +rbe)

(D)  RB1//RB1 //[(RE +(1+ββββ)rbe]

+

_

ui
RE

C1 C2

UCC

RB1

RC

CE
RB2

iU&

bI
&

cI
&

oU&
bIβ&

rbeRB2 RC
RL

E

B C

增增增增

媒媒媒媒

增增增增

媒媒媒媒

ri

B2RI&

RB1

B1RI&

www.plcworld.cn技成培训网 
www.jcpeixun.com



486

11 മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟ˈ̍̍̍≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫≲䗃ࠪ⭥঻о䗃ޕ⭥঻Ⲵ䘀㇇ޣ㌫

uo1

(A)

(C) 

uoĞĞĞĞ

+

_

+
ui

R1

ĞĞĞĞ

+

_

+

R2

C

∫
1

1
-

ο ι
u = u dt

R C
∫

1

1
ο ιu = u dt

R C

∫
1 2

1

( )
ο ιu = u dt

R + R C∫
1 2

1

( )
ο ιu = - u dt

R + R C

(B)

(D)
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12  മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟മ⽪⭥䐟Q1ǃǃǃǃQ0Ⲵ৏⣦ᘱѪⲴ৏⣦ᘱѪⲴ৏⣦ᘱѪⲴ৏⣦ᘱѪ“11”ˈ̍̍̍ᖃ䘱ޕҼњᖃ䘱ޕҼњᖃ䘱ޕҼњᖃ䘱ޕҼњC

㜹ߢਾⲴᯠ⣦ᘱѪ㜹ߢਾⲴᯠ⣦ᘱѪ㜹ߢਾⲴᯠ⣦ᘱѪ㜹ߢਾⲴᯠ⣦ᘱѪ˖̟̟̟

A) “0  0”

B˅˅˅˅“0  1”

C˅˅˅˅“1  1”

D˅˅˅˅“1  0”

1n+ n nQ = JQ + KQ

J K Qn+1

0        0         Qn

0        1          0

1        0          1

1        1 Qn

JKJK䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘䀖ਁಘ⣦ᘱ㺘

1

J

KQ

QJ

KQ

Q

C

Q1 Q0

D  “00”
0

1

0

1

0

1

www.plcworld.cn技成培训网 
www.jcpeixun.com


	快速接线模块
	柜体
	贴心设计
	模块
	特点




