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Gardner, 1980/1996) 4

54 54 5

1999 p.18
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4 5
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;2< +78�2J4-=�  

 

Vygotsky(1978)

Vygotsky

Vygotsky

Wertsch

Wertsch, 1998/2002 Wertsch(1998/2002)

4 5 mediated action

4 5

4

agent-acting-with-mediational-means 5

Wertsch, 1998/2002, p.25

artifact

4 5  

Hakkarainen Seitamaa-Hakkarainen(2013)

3

1 4 5

Sfard, 1998 2 4 5

Brown, Collins, &Duguid, 1989; 

Lave&Wenger, 1991 3 4 5 4 5

4 5

object-oriented

Scardamalia&Bereiter, 2006  

Paavola, Lipponen&Hakkarainen(2004) 1
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monological

2 dialogical

3

trialogical

3

1 4

representation

5 2004, p.154

2 4 5

Halverson, 2009

Sheridan, Clark&Williams, 2013

3 4 5

3

(Medway,1996)

Murphy&Hennessy, 2001 3

1-1  
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4

5 4 5  
4 5 4 5  
4 5

4 5  
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4 5

4 5

 

1990 (Design&Technology 

Education) e.g. National Curriculum 

Council, 1993 Curriculum Corporation,1994

design activity design-and-make activity

open-ended

Roth, 

2001  

4 5
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1977 1990; 1991 2008
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1-1 1977, pp.78-83 1990, pp.25-27; 
1991, pp.112-113 2008, p.70  
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4 5 4 5

(2010) 4 5 4

5  
 

2010, p.80  
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4 5

2005, pp.42-43  
 

4 5 4 5

4 5

 

2003;2004
5 44

5
4
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2 5 2003, p.82

4

5

2003, p.82

4

5 2003, 

p.82

3 4 5

1-2 2003, pp.81-82  

4 5

4 5 4 5
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ȸ̌ͩBǤ_\?%E� ywB͐/=ͷˠĸ>ɬ˪-]=%7Ŏ'Eɡ̏���`

ǭɡ/ͷ5]ZEǅóɮȝ˻`˨:=�\�+]ZE���E 9ͷ°ˮATE`ʂ

/7TE$˪ 1-3 >�\�  
 
˪ 1-3 �te¡£ˬÍĭͩ˶ȸ� ywE���͵Johnsey, 1995 Y[ǊʡͽÊƀ
˿Ͷ  
 
� � How designers think, 

Lawson(1980) 

�DES, HMSO(1987) �APU(Kimbell et al.(1991) 

ɘť1\   əȻ`˴ű1\  ͦE®EOaV[?/7ċ̗  

ǸZ#B1\  ʟĉBȡˮ`Å!\  ĭͩ`̅ʫBǇǡ1\   

̅ʫ`ǸʁB1

\  

ïȏ͵ ĭͩEͤƎ<)?ȣ̲

ĄͶ  

  

̍M\   ̍M\   

ɣQ81  ʸĝ͵˶ȸʘEɣƽͶ  ĘːƲ`Ǜ/ȷS\   

̾K   ce�c`Ⱦʼ-3\͵ Ⱦʼ

1\ùBY[Ŏ'Eƴń$

ƫˮ?A\8^ Ͷ  

ͦEō>E̓̏ͷʳBǞ'ͷw

o~}ͷĶƖͷ��ͷn��ͷ

ǬŞ�ͦE®>EǝɉͷǛʎ�  

ƛ<'\   ˶ȸʘ`̅ʫB̰M\  

͵ce�c$ǎʴ-]\ù

B̅ʫB̰M\ƫˮ$�\Ͷ 

ʁķ?/7ƛ>ͷɟŧ`²˯/

ͦEōB˪1�F:%[?-3ͷ

ȂāB1\  

˺ɧ1\   öÍE˺ɧ`ʐ=\   

öÍ1\   öÍ1\͵ öÍE� ywF

ɿʎ-]\ƫˮ$�\8^

 Ͷ  

ͦEōBčľ`ʂ/ͷ˶ȸʘ`

ª!\  

̃1     

ÖȮ1\     

́Ñ1\  ́Ñ͵ ǟȚ-]7˶ȸʘEǅ

óɮ́ÑͶ  

́Ñ͵ ́ÑF7�=�ce�

cEȾʼB;A$\Ͷ  

ǅóɮÁÑ  

ŋ\     

 
Johnsey(1995)Fͷ+]ZE���BFç̱/=̍ȕ͵ investigationͶͷɬǸ

͵ inventionͶͷŧ˨͵ implementationͶͷ́Ñ͵evaluationͶEɀ]$�\?/ͷ5
]6]E���B;�=¿¨EY B̉Ǹ/=�\�Lawson(1980ͽ˪ 1-3�ñ)Fͷ
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Lawon

Assessment of 

Performance Unit(APU) Kimbell et al., 1991 1-3 APU

DES, 1987;

4 54

5

Johnsey

 

Johnsey(1995)

Johnsey, 1995,p.216  

 

 

 

 

(3)  

 

Roden(1997;1999), Gustafson&Rowell (1998) Roden(1997;1999)

Key Stage1 5 7

1-4  
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1-4 Roden, 1999, p.23;  

 

 

1-4 4 5

4 5

Roden(1999)

4 5 1

  

 

 

 

 

  

 

 

4 5
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4 5 4 5

 

2 4 5

 

4 5

4 5 4 5

 

4 7 Roden

Gustafson&Rowell(1998)

336 5-13

4 5

4 5

4

5

4 5

4 5

 

2003;2004

 

Anning(1994)  Fleer( 2000)   

Anning(1994) 5

11

4 5
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Anning
4 4 54

54 54 5

4 5

4

5

Anning

D&T
Anning

 
Fleer(2000)

3 5 16 4

5

Fleer 4 54 54 5

Fleer
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2 .   

 

Hendley&Lyle(1995)

(Hendley&Lyle 1995)

Hennessy&Murphy,1999  

2

 

1

2 5

 

Gustafson&MacDonald(2004) 6

11-13 4 5

Bucciarelli(1988)

Bucciarelli

4

5 4 5

2  

Carr(2000)

Carr(2000) 4 6

Carr 4

5 42

                                                   
5 4 5

4 5

4 5  
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4

3

4 5 54 54 5 3 4 5

4 5

―

4 5

Carr

4

5 4 5

Carr

Rowell(2002) Rowell(2002) 4 5

(Rogoff, 1994; 1997)

Rowell 6 2

2 4 5 4 5

4 5 4 5

4 we/our 5

4 54 5

4 54 5

K N 4 5

K

K N
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¿§Y[ͷ ŝ@T͏EǞBFͷʔ 1 Bͷ˔ïEce�¡�d�dͷ̚ÃVƞû
Eğťͷ�¤��¤?EƞûïǍͷ�¤��¤u~�Vđ̺͐ÒEƙ̍£ʁ̆?�:

7ͷ¼ˈ?͐Ò`ʝ%ʶǒ1\ƞû$�\�ƌä͏EɳµÍɤ`ïȏ1\͕BFͷˬ

Í`@EY B̵S\#?� Û͟8)>A'ͷ¼ˈ?͐Ò`ʝ%ʶǒ1\?� Û

͟T�\+?`ˇƼ1\ƫˮ$�\�P7ͷƋ?� Ǽ͏ʯ̸BÆ�ͷğ¥m�w

Eƌä͏E͐ÒƲFŌĄ1\?ˇ!Z]\�ƌä͏E͐ÒƲ$ͷɳµÍɤ?@EY 

A̳͐`ǒ;E#`ȝ˻1\ƫˮ$�\�

ʔ 2 EǞEƞûFͷçȂ-]7̆ɻEŲ̗>�\ˬÍɗͷ̹èVʩȊ?�:7�
�B;�=·Ɇ1\ƞû>�\�/#/ͷ��B;�=E·ɆFͷǞ8)>A'ͷ

��`Ǆ ̤ËɮĂÍ`Æ:=˨_]=�\?ˇ!Z]\�5E7Sͷ��`Ǆ ̤

ËɮĂÍBTɷɱ/7ɿʎ$ƫˮ?-]\�5+>ͷȫBͷ�te¡ˬÍB"�=�

�`Ǆ ̤Ëɮ˨ɐBɷɱ/7ˬÍɿʎ`ȡ˴1\�

�

3 . ��`º/7ŝ@T͏EɳµÍɤBɷɱ/7ˬÍɿʎ
� ʃÄǮĄɮc� ¤}>Fͷ˨ɐEśº?A\��`ͅˮATE?QA1�ɘBͷ

ˬÍ>Fͷ̹èVʩȊ`ɤ�7˨ɐ$ĈÝ>Eĭͩ˶ȸ`Ǩǣ1\?ǓǦ-]=�\

͵Hennessy&Murphy, 1999Ͷ�A4AZͷ��`̱/=ưˇ`Ǹʂ1\˨ɐFͷƞû
ïǍV̌ͩEçȂ`ÿ)ͷǫƆ£Ôˎˈ"YJŝ@TEǞEďɔȓ?A\?ˇ!Z

]=�\7S>�\͵Hennessy&Murphy, 1999Ͷ� 
+EY BͷˬÍB")\��EȒ71ƞûEͅˮƲFƙ̍-]=%7$ͷǞE

Y B˸ˤ`̱/=ŝ@TEÅ!=�\ƸĦêŭ$¼ˈBTɡ˶>%\˨ɐ?FɫA

[ͷ��`Ǆ ̤Ëɮ˨ɐFͷŝ@T$Å!Y ?/=�\+?E˶̈́$ťP[B'

�7Sͷ+]P>ĆïBïȏ-]=%7?F˸!A��/#/ͷ̮Ƌͷ+Eâ˨ɿʎ

ĚͩBͷ��j˼͊`ɤ�7ïȏǳȼBY[ĕ[ʮa8ɿʎ$ɟ]=�\�

� Kangas, Seitamaa-Hakkarainen&Hakkarainen(2013)FͷŴŠɣ͵10-11 ȯͶŕ
ŝäʒ 3 ĠEn�¤�$ 2 kȁ͏ 11 ıB_7:=�¡�E�te¡ˬÍ`1\ȿĂ
`��j>˼͊/ͷŝ@T͏EĈÝ$˯Z]7h�z¤�`ǌî/=ïȏ/=�\�

ïȏ>Fͷ̤Ëɮ˨ɐ`ïȏ1\7SBͷ��j˼͊BŃ<�=ͷǞB")\ɬ˸

ˈ£ɬ˸êŭVÎɤ/7̹èͷ̤K[͵��Eŏ%-Vƛ`˪1ĂÍͶ£ǂK[͵Ǔƃ

/Ͷ`Ǽ͏̧BȺ:=Ķʂ1\ Chronologically-Oriented Representations of 
Discourse and Tool-Related Activity (CORDTRA) diagrams ͵ Hmelo-Silver, 
Chernobilsky&Nagarajan, 2008; Hmelo-Silver, Liu&Jordan, 2009; Hmelo-Silver, 
Chernobilsky&Jordan, 2009; Hmelo-Silver, 2003Ͷ`ɤ�=�\�  
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 1-2  4 5  CORDTRA 
diagrams Kangas et al., 2013, p.41の図を元に筆者一部改変  

1-2 CORDTRA diagrams 4 5

1: 
A, 2: B, 3: C, 4: 5: , 6:

7: , 8: , 9: ,10: 
, 11: , 12: 

13: , 14: 
, 15: , 16: 

(embodied cognition) Patel(2008) 4 5 embodied 
thinking
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(Patel, 2008)  

Kangas et al.,(2013)

4 5

4 .

Kangas, et al., 2013

Bruner(1966)

Bruner, 1966/1968

2 4 5

4 5

4 5

Roden, 1999 4 5
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4 5

3

Gustafson&MacDonald, 2004; Carr, 

2000; Rowell, 2002

‘

1996; 1995; 2013

4 4 5 4

5

4 5 4 5

4

5

4

5 4 5

5 .

4 5
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\#@ #>FA'ͷ¼äE̲ƛ˪ɟ#Zƴń`ĕƦ/7ƌä$ͷɚ˔EƸĦ`½þ

/7#@ #?� ˨ɐ°Ë?A\ƌäEɬ̄BŃ<%óǱ1\�5]Fͷ¼äE̲

ƛ˪ɟ#ZƦ7ƴń`ͷƌä$˔ïɚ˔Eƴń?/=ǚ[å]ͷ˔ïEɷƶB;A*

7?%Bͷ¼ä#ZEƝ͡$ȦÚ#Z˔Ƅ˪ɟVü̲BA\?ˇ!Z]\7S>�\�

+EY A̲ƛ˪ɟE� yw`ȝ˻1\7SBFͷƽȒ?/=E˪ɟɗ>FA'ͷ

ɬ £̄˨ ɐ`ƨ˱ɮBȝ˻/ͷƌä͏EɳµÍɤ#Z� yw`ïȏ1\ƫˮ$�\��

;4<� +78�!,-=�  
� â˨ɿʎĚͩ#Zų%î-]7ɿʎ̌ͩEʔ 1 ɏFͷƌäȅEĈÝˬÍ`ĘːB
1\ɳµÍɤEÈɳ"YJȩː`ǸZ#B1\+?>�\�+]ZE̐Èɳ>Eɳµ

ÍɤFͷɚʐBɣ̞1\E>FA'ͷç̞1\TE?ˇ!Z]\�ȈɿʎḆƏ1\

ɱɮFͷĈÝ`ĘːB1\˸̈ɮÈɳ>EɳµÍɤBþ!=ͷ˸̈ɮÈɳ>EɳµÍ

ɤ?ç̞1\͞˸̈ɮÈɳ>EɳµÍɤ$ͷ@EY Bƌä͏>EĈÝ`ĘːB/=

�\E#`ǸZ#B1\+?>�\�

� ĈÝˬÍB͐1\â˨ɿʎ>Fͷ˸ˤBY[êɮưˇ`Å!\+?>ͷŝ@T͏>

ɱɮ`çȂ/ͷĈÝ$ƽʐ1\?ˇ!Z]=�\�P7ͷƌäȅͷɘB 5 ȯäEĈÝ
B͐1\â˨ɿʎB"�=Tͷ˸ˤEͅˮƲFǓǦ-]=�\�ɑ˥͵1997ͶFͷʍ
QȆ̶JB")\ƌä͏EĈÝ`̏0\®>ͷ˸ˤBY[;':7��B;�=ĝƸ

`ȷS=�#A�?ͷØ�EƌäEÍȞ$ɚʐ/=/P�ͷ�_W\˨̶JBŌ_

:=/P +?ͷĈÝ$ƽ[ʐ:=�\³Ï>Fͷƌä͏>˸ˤ>Eʁ̆$˯Z]7

+?`ʂ/ͷ˸ˤ>EÍȞçȂEͅˮƲ`ǸZ#B/=�\�P7ͷÊ˥(2009)Tͷ
ƌʌĹ 5ȯäm�wæË>ĈÝEȿĂ$˨_]\Y BA\P>E̸ʋ`̏0\®>ͷ
Ôˎˈ?ƌäE͏>̄/ĝ�A$Zͷe�¤vEçȂVɱɮEɣƽͷçȂ$A-]7

+?`ǓǦ/=�\�¥ǳ>ͷ§˼EƌäȅEĈÝB͐1\â˨ɿʎB"�=ɘʕ1

M%ɏFͷ˸̈ɮÈɳ>EĈÝFͷ5]8)>ƽ[ʐ;TE>FA�+?`ǸZ#B

/=�\ɏ>�\�7?!Gͷɑ˥͵1997ͶFͷ˸̈ɮÈɳEN#Bɻ˲ɮÈɳͷĂ
ÍɮÈɳ$�\+?B˸Đ/=ͷȫEY B̰M=�\�

Ŏŵ?T͍�Ǽ͏͐_\ĈğƲ$ƽ[ʐ;BFͷɗ`ʮQʐ==5EƽȒ$ƛ?

/=ɱEùBŧɟ-]=�'+??ͷĜ�Eŝ@T$ô�BĂ%;;Tͷ5]$

Ĉğ>�\+?`ʂ1ͷ¥;EȣʝɗEŧɟV+?GBY\ȣƶEǟȚ$ƫˮ>

�\�+?GE���>EĈğ?Fͷ5]˔Ë?/=˔ơ/=�\E>FA'ͷ

+ �:7ɻ˲ɮĂÍɮĈğE§Bƽ[ʐ9ͷ5+>ƸĦ`A1TE>�\͵ɑ

˥ͷ1997,pp.180-181Ͷ�  
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(2009)

4

5 2009 p.42

1 .

5

4 5 4

5

4 5 4 5

4 5 4

5

‘ ’  

Luquet, 
1927/1979
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4

5 4 5

5 .
(1997)

4 5 4

5

4 5

4 5 Arnheim, 1969
2004 4 5

Arnheim(1969)

Arnheim(1954)  

Arnheim, 1954/1963, pp.56-57  

4 5

“
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’

Arnheim, 1969, p.45  

 

Arnheim 4 5  

4 5

Halverson&Sheridan, 2014

habits of mind

(e.g.Eisner, 2002; Hetland, Winner, Veenema, &Sheridan, 2013

Halverson&Sheridan, 2014

Dolev, Friedlaender&Braverman, 2001; 

Tishman, MacGillivray&Palmer, 1999; Winner,  Goldstein, &Vincent-Lancrin, 

2013

 

4 5 2

joint attention

2001

Tomasello, 1999
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Tomasello, 1995 2

2001  

1997 4

4 1

5 1997, p.103

1-3

 

 

 

 

 

 

 

 

 

 

 

 

1-3  

 

 

4 5 4 5

4 5 4 5

4 5  
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6 . 4 5 ’

Kangas, et al., 2013

1997

,2009

 

4 5 , 

Roden, 1999

4 5 showing

4 5

Tomasello, 1999

“(1996) 4 5

collaborative activity 4 ’ 5

4

’

5 ’ “ ”

positioning 4 5

“

”(orienting) 4

5 “ 1996, p.8

“ ”

4 5

4 5
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’ ’

’

 
4 5

4 5 4 5 ’  
 
;5< +78�78IQD0  
 3 4

 
 
1 .   

 

,1997

 

4 5 4 5
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4 5 4 5

’ 4 5 4 5

’

“ 1996

’

4 5

Tomasello, 1995 4 5

2006 4 5

 

4 5

 

4 5

 

 

2 .   

2

 

.�Ç�0zVÝ��ÂÇ^��XÝ�µÀÄ´ÛÚÒÇÂµÀ;«Ú`dÅÈô

2004

2009

��Ç1�Ý�±Àô.�®UsÇ�0zVÝW7·Úëïäãô·ÄÜ½ô

b�\^��XÝ�µ».�Ç�0zVÇW7ëïäãºÇÒÇÈ�kÅ@ØÅ´ÛÀ

©Ä©¥C`dÁÈô�0zVÇW7ÝôíåñêÇW7Å×Ù;«Ú¥»Â«ÉômÇtZ
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XiÝ}fÀÀ£w¾Ê¤Â©ªíåñêÝ4©¿°²ÂÁôtZXiÝÈ´ÐÁ�Ùô£w¾Ê¤

Ç0Å·ÚÂ©ªzV®WÏÛÚÂ©ª×ªÅôíåñêÇW7®%KÂÄ¾ÀzV®W7´Û
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4 5 1999

,2007 4 5 4 5

4 5

4 5 4 5
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4 .   

4  
4 5 (2006)
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‘ 1996; 
1995; 2013

4 5  
 
 
5 .  4 5 4 5  

5 4 5 4 5

 
4 5

e.g. 2010; , 2005
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Vygotsky(1967/1989)

Vygotsky, 

1978, p.97 4 ratio 5

Hedegaard, 2007 Vygotsky

(2013)

 

4 5

 “

1995 3 7 3

5 9

(2001) 4 4 4

7 4 5

9 11 12 3

 

(1995)

(2001) 4

4 7 4 5

9 11 12 3

4



 

 37 

 

2004 Vygotsky

 

2003

 

4 5 4 5
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4 5 4 5

’
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4 4 5
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5 2 4 5

7 4 5
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4 5 8 4 5 3
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2 .  
4

1 5 1

2  

 

1 4 .  

1 .   

6 5

2 1

8 3

5 artifacts 8

1 6 1999, pp.3-4

5 2

5

1

1

1  

1

5

5

8

5 2001 2  

5 6 2 3

5 2  

 

2 .  

5 4 (Kangas, 

Seitamaa-Hakkarainen&Hakkarainen, 2013) 3

1 2

micro-genetic analysis 5  

5 1 4
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6 1 Siegler&Crowley, 1991

3 5 1

2 3

6

Siegler, 2006 5 1 6

5 4  1 5 6 4 5 6

Chinn&Sherin, 2014  

5 Chinn&Sherin, 2014 2 gesture

5

4 2

1 5 Broaders, Cook, Mitchell, &Goldin-Meadow, 

2007; Goldin-Meadow, Alibali, &Church, 1993 5

3 5

1 5 3

5 e.g.Goldin-Meadow et al., 

1993 5

2 5 2  

8

4 5

 

3 3 5

6 3 5 6

(1996a) 3

6 5 1 2 , 1996a

5 1 6

5

4 , 1996b 3 6

6

5 4

, 1999 , 2000 2002; 2007 3

                                                   
1 (1996b) 2 4 14

15 6 6

2 ( , 1996b, p.21)  
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3 5

(2008) 5 4

1 5

1

3

1 2  
 
3 .  

1 5

5 6 1

5 Siegler, 2006  
4

5 3

5 5 , 2004

2 “ ” 5 6

1 “ ” 2

4 6 6 5

,2013  
5 1

5 2004
5

4 1

4 1

2001
5 6 5

4 8

5 5  
(2004) 1 1

8

8 5

1

5

1  
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6 4 8

8 1

5

4 5

5

(data reduction) (data 

selection) 1 5 8 3

Goldman, Erickson, Lemke&Derry(2007) 3

4 1  

4  

 

A) 1 4 6  

B) 1 4 6 4 14

4 4 4

4 4 4  

C) 4 1 4

6  

D) 2 6  

Goldman, Erickson, Lemke&Derry, 2007, p.17  

 

1 (C) 4 21 4

4 1

Ash(2007)

1  

1 56 micro-genetic

5

5

4 4

6 4 4

5 6 4

Ash, 2007, p.209  
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4

4

5 1

2 5 4

5 4 1 Ash(2007)

1 1  

N

1 21 N

1

4 4 8

(generalization) 8 4

1 1 4

Ash, 2007, p.209  

 

6 2

8 4 5

4 1 5 Ash(2007)

4 8 4

 

5

1 5 4

5 4 5

5 2 1 Ash(2007)5

2

2 1 4  

5

6 1 5

1

5 2  
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4.  
1

5 6 Goldman, Pea, Barron&Derry, 
2007 Sfard&Kieran 5 visual coding
5 Sfard&Kieran(2001) 3

2 interaction flowchart
2

3 1

4 : 5 6

8 2

5 Sawyer, 2006/2009  
Sfard & Kieran

Sfard&Kieran 2001 3 4

5 1 8

2 4 9

Hmelo-Silver 5 CORDTRA 
(Chronologically-Ordered Representation of Discourse and Tool-Related Activity)
5

Wertsch, 1998/2002 Cole, 1996
5 6  

5 Luckin(2003) 5
CORDFU(Chronologically-Ordered Representation of Discourse and Features 
Used) CORDFU Computer 
Supported Collaborative Learning; CSCL 3

5 1 4

CORDTRA CORDFU CSCL 8

3 3

6

Hmelo-Silver, Chernobilsky&Jordan, 2008  
CORDTRA

6 2 3

5
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5

CORDTRA
1 5 3 1

45 6 1 Hmelo-Silver, Chernobilsky&Jordan, 
2008;Hmelo-Silver, Liu&Jordan, 2009; Hmelo-Silver, 2003  

CORDTRA 5 Kangas, 
Seitamaa-Hakkarainen&Hakkarainen(2013) Kangas CORDTRA

2 5  
5

4 1 4 5

2 4 2

3 4 2

5 4 1 8

5 7
8 8

CORDTRA

3

4  
  

2 .  
3 2-1
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2-1  
 ;  

2012 5 11  27 120  4 A  

4 B  

4 C  

4 D  

5 A  

5 B  	 

5 C  	 

5 D  

2013 4 3  34 �\, 135  5] 4 E  15 13  2  

4 F  14 14  5  

1 .

1 29
5 44 138 182 184

484 3 2012 3
2 5 5 3

5 6 4 4 2 1

4 9 4 14
5 9 4 11 30 4

8 4 14 4 17 11 4 16 4

1 5

9 10 4 11 5 11 4 12 5

12 4 13 53 3 4 14 5

5 1 5 3 1

5 1 2 9

3 5

44

5 2 1 5 2
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5 4 6 5

4 1 8

5 8 2 5 4 5

5 8 5

6 5 6 5 1

5 6 6

8 1 5 4 5

3 3

8

2. ����"�#

1 2012 5 11 2
27
2 6 4 9 2 5

2 1 4 4-A 1 1
5 5-A 5 5

5

4 5
1 3 5 1 4

4 5 4

1 1 5

2 2013 4 3 1
34

2 6 4 9 2
5 2 1 4-A 1 1

4-B 5 5

5 1

2 4 2 2

1 5 4 5

1 4 4
1 3 5
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5 4
1 1 44 1

4 5

 
2 1 4

5 1

4 4 5 4 4

8 4 8

2 1977 1990 1991
4-5 4

5 4
5 8 4 1988

1 2008 5

3

4 3

1997  5 4 8 5

4 Wimmer&Perner, 1983 4 5

44 5 8 2011 2
2

5

4  
4 4 9 1 4 6 3

1-2  
 
2-2 3 1 5  

 *1 
 

  ( ; ) 

4  
1  

2012  
5 11  

27 120  4 A   

5  
2  

2012  
5 11  

27 120  4 B  
5 B  12 14  

3

 
6  

3, 4  
2013 4

3  
34�\,135 5] 4 E  

4 F  
15 13  
14 14  

2  
2 5  

7  
5  

2013 4
3  

34�\,135 5] 4 E  
4 F  

15 13  
14 14  

2  
2 5  

*1 2  

2-2 1 1 2
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4 3 5 2
 

5

5

5 4 2012 5
2-1  

 

 
2-1  

 
 2-1 1 6

5 4 5 3 5

2 1

4 5 2 1

2012 5 3 3

2-3 2-4 2-5  
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2-2  

 

 

2-3  
 

 

 
2-4  

 
2-2 1 5

3 4

1 1 8 1 1 8 8
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5 2-3 1

5 4 3 2-4

1 8 6 45 4 1

5 4 8 6 5

45 4 1 1 8 1 8

 

5

6 2 1 5

5 68 5

2 1 4

  

1 4 1

5 4 6

5

2 1

4

 

 

3. .  

5

(SONY ECM-AW3) 5 6

6

2 2

1 5 4 4

44 5 1 44

5 4 44 4

3 44 5 8

44 1  

4

5 8



 

 53 

3 5

1 5

 
1 1 4 1 5 e.g.
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i 1 4 ; pp.21-22 1
r 1 e.g.
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Ƴ
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Ƴ �$ƽǤȚ�$ƿǽȄɚ�0ǥ�0ȃŜ"þȠŞǼǟǶǾUÊȁɚ�$ƽǾ�$ƿǽȄɚŜ"þȠǜŞ

ǳȜǝ|/ǥp�ȃȐǤȚ�0ȁȓWǪȚȝǼǟǶǚ�0ǥŏ7ȃŅǢȕ£ǟȠÉǯ6ǯǶŜ"þȠŞ

ȜǬǾɕǜŞǳȜǝǬǾȁșȜşĿȃ��ǥɚŜ"ȁƙǱȜ¥gȠ3ÍǯɚŜ"ȠE,ǽŘǠǬǾȁǺȀǥȜ

ǾŅǢȚȝȜǚƳ

ƼƵ �0ȁWǪǶǜɌȶɖɄǝȃ�ƍƳ Ƴ
Ƴ �$ ƾɚ�$ɢǽȄɚɌȶɖɄȠ�ǢȜďŭǥp�ȃȐǤȚ�0ȁȓWǪȚȝǼǟǶǚ�0ǶǸȄɚŜ

"þȠŞȜǬǾɕŞǳȜǬǾǽşŠđȁŜ"ȁƙǱȜ¥gȠ3ÍǯǶ�ȁƶŦŖȠćǟǼ4 đȁ¥gȠ

�¼ǯTǟɚE,ǽŜ"ȠŘǠȓȃǾŅǢȚȝȜǚ 
ƽƵ �0ȃŜ"þǤȚȃȢȤȺȢ¶ćƳ Ƴ
Ƴ �$ ƿǽȄɚ�0ǥ�0ȃŜ"þȠðşǱȜǬǾȁșțŜ"ÄîȁƙǱȜȢȤȺȢȠųȐNțɚųȐN

ǹǶȢȤȺȢȠŏ7ȃŜ"ȁ¶ț1ȝǼǟǶǚ�0Ȅɚ�0ǾUǰÊƘɕUǰĥƘǽɚŽ đɕşŠđɕŦ

ŲđȁȕțǾțȠ�ȟǯǼŜ"ȠŘǠ	ǽɚ�0ȃŜ"þȁƙ Ƞ²Ǹɚ�0ȃŜ"ȠģÚđȁŏ7ȃ
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�ÑȀǿȃŽƀȀĴÑȠćǟǶĦ ȃŜ"ǽȄɚŜ"þǥ®ǽ²ǼǶțƊȌǶțǱȜǶȒɚºĊ��

ȁɚŜ"þǥƉȈȃƌ4ǾȀȜǚǬȃșǠȁŜ"þǥƉȈȃƌ4ǾȀȜǬǾȁĖĒǯɚ�0ǥƉȈȠŘǠ

Āí2 ȠşƓȁ1ȝǼƅ�řăȠÙũǯǶĚĤȁɚÓÐɚ�òɚÎƐȃĚĤǥǞȜɘÓÐɕÎƐɚ

ƺǂǂǂǃ�òɚƻƹƹƺǃƳÓÐɚƻƹƹƽə i }ƛȃŜ"hơǽȄɚ�0Ȅ¡ǲǯȓŜ"þȠćǟǼƉȊǬ

ǾȠ�cǯǼǟȜȟǪǽȄȀǟǚ�0ǥŜ"ȠǯǼǟȜƘɚǜǺǨǹǶɌɀǽƉȊĒđǝǥ3ÍǮȝǼǟȜ

hTǾɚǴǠǽȀǟhTǾǥǞȜǚǜǺǨǹǶɌɀǽƉȊǝĒđȠ3ÍǱȜǬǾǽɚŜ"ɆɒȳȱȁǿȃșǠ

ȀƎǟǥǞȜǤȠÇȚǤȁǱȜǶȒȁȄɚǜǺǨǹǶɌɀǽƉȊǝĒđȠ3ÍǯǼǟȜhTǾǴǠǽȀǟh

TǭǾȁɚřăȃĆ«ɆɒȳȱȠůĶȁÙũǱȜ¡ŝǥǞȜǚƳ

Ƴ ÐħǽȄɚ>ħȁ�ǦļǦɚ�0ǥɌɀȠǜ!ǤǝȁŞĦǼȜƛȃǜ!ǤǝȠǜɌȶɖɄǝǾ[Ȉɚ�0Ƞ

řăȋǾWǤȟǳȜAaǾȀȜƧÑǾŅǢȜǚǶǾǢȅɚĽȃŔĊćĳȠŞĦǼǼǜŖǹȆǝǾǟǠǜɌȶ

ɖɄǝȠ£ǟǺǨǬǾǽɚŔĊćĳȠȄǮȐǽ8țɚǜŖǹȆǝȃ�ȁǱȜǾǟǠřăǥĆȏȝȜǚǬȃșǠȁɚ

ɌȶɖɄȃĆ«ǥqßǾȀǹǼřăǥŘȟȝȜǾŅǢȚȝȜǚƳ

Ƴ ��șțɚƳÐħǽȄɚǜǺǨǹǶɌɀǽƉȊǝĒđǥ3ÍǮȝǼǟȜhTǾǴǠǽȀǟhTǭǾȁɚ�0

ǥ�0ȃŜ"þȁ�ƣȠOǪɚřăȠŘǠɆɒȳȱɚǱȀȟǸɚŜ"ȃťďɆɒȳȱȠɚɌȶɖɄďŭȁ

șțµǢȜǚƳ

Ƴ

Ƴ

2  
2 2

 

 

1.  
ÐħǽȄɚɂȺȦŪƔȁfǻǨ�şďĆđ7ÔɘSiegler&Crowley, 1991; Siegler, 2006əȠŘǠ ǚǬ

ȃ®îȁfǻǦɚ�$ȃ	ǽɌȶɖɄǥĆ«ǮȝȜhơȠ�Ǻȃ7ÔF��$ǾǯǼ8țNțɚɂȺȦ

ȠćǟǼ7ÔȠŘǠǚǬȃ7ÔF��$ȁǺǟǼɚ�0ȃðşÄWǾ�0ǥ¶ț1ȝȜŜ"ŝĴȃ ƻ Ǻ

ȃş÷ǤȚ7ÔȠŘǠǚƳ

Ƴ
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Ƴ ĬŪŪƔǾɂȺȦŪƔșțɚŜ"ȠŘǹǼǟȜ ƻ ���ȃ�0ȃƘǽɚɌȶɖɄďŭǥĜŰǮȝǶ�

$ȠMƝǯǶǚɝ�$ȃF�Ȅɚ�0ǥŜ"ȠtȒǶÊ÷ɘǆƸǇƸĴÑȠ®ȁNȜɚŜ"ȃĒđȕɌȶɖɄ

ȁǺǟǼďŦǱȜəȠǌ�$ȃƗtǍɚŜ"ȠȕȒǶÊ÷ɘǆƸǇƸŜ"þȠɒȷȧɖȁǯȏǠɚü�ǪȠtȒȜə

Ƞǌ�$ȃķǍǾǯǶǚǮȚȁɚ�ƂǯǶșǠȁɚ�$ȃ	ǽɚɌȶɖɄȃĆ«ǥŞȚȝȜhơȠ�ȏǾȏ

țǾǯǼɚɂȺȦŪƔȠȓǾȁ7ÔF��$Ƞ"«ǯǶǚɝ7ÔF��$ȄɚɌȶɖɄĆ«ȁǤǤȟȜĴ

ÑȏǶȄĔ®ȃŜ"þȠðşǯǶÊ÷Ƞǌ7ÔF��$ȃƗtǍɚɌȶɖɄďŭȠŘǹǶÊ÷Ƞǌ7Ô

F��$ȃķǍǾǯǶǚƳ

Ƴ

3. x  
Ƴ Ţ�ÏƘǽǞȜ ƻƹƺƻ � ƾ Ì�ƺƺ Ìȃ ƿ ɔÌƘǽɚ�0ƘǽȃɌȶɖɄďŭǥĜŰǮȝǶ�$Ȅ ƻƼ

�$ǽǞǹǶǚǬȃǠǸɚǜǺǨǹǶɌɀǽƉȊǝĒđǥ3ÍǮȝȀǟ�$Ȅ ƺƻ �$ɚǜǺǨǹǶɌɀǽƉ

ȊǝĒđǥ3ÍǮȝǶ�$Ȅ ƺƺ �$ǽǞǹǶǚÐĚĤǽȄɚǴȝǵȝȃ�$Ńșțɚ�0ǥ�0ȃȢȤ

ȺȢȠ¶ț1ȝŏ7āŏȃɌȶɖɄȠĆ«ǱȜhơǥŢ�ǮȝǶ�$Ƞ ƺ �$ǲǺƏȡǽçſÙũǯɚ

Ğ�đĔ�"ćȠƄǯǼɌȶɖɄǥĆ«ǮȝȜɆɒȳȱȠÙũǱȜǚȀǣɚǜǺǨǹǶɌɀǽƉȊĒđǝ

ȃ3ÍɛƠ3ÍȁƙǯǼɚĬņǾȓǠ ƺ VǥāĦȁ�$Ƞ7ƩǯǶĺÕɚ�őĂȄ ǁƼƸƼɗǽǞǹǶǚ�

�őįȄEŶȃ�ê{ǯǶǚƳ

Ƴ

3 w  
Ƴ

1. t 12 1  
Ƴ �$ɝȄɚǜǺǨǹǶɌɀǽƉȊĒđǝǥ3ÍǮȝȀǟ�$ǽǞȜǚƾ ä0Ȫɏȱȁ�ǱȜȒǟɘŢ�Ê

ƿäƼɔÌəɚȑǺȐɘŢ�ÊƾäǁɔÌəɚǯǲǤɘŢ�Êƾäƺƹ ɔÌəȃ ƼVǥɚĴÑȫɖȽɖȁǞǹ

ǶɆɏȱȶȷȪ�^ȕIȃɁȷȪȠ#ǹǼŜ"ȠŘǠǚ�$ɝȃŢ�ÊȁȄɚ&Ŋ�5ȃ{ȃ�łȁǞ

ȜĴÑȕƌ4Ƞɚ�0ǶǸǥ¡ŝȁ¢ǰǼȹɖɅɑȁ²ǹǼǦǼ#ǹǼǟǶǚ�$	ɚ�0ǥŘǹǶď

ŭȃ	ǽǜɌȶɖɄǝȠřǯǼǟȜŦŖȁbȐȠɚ�0ǥ�0ȃȢȤȺȢȠ¶ț1ȝɚŏ7āŏȃǜɌȶ

ɖɄǝȠĆ«ǯǼǟȜǾŅǢȚȝȜhơɘ7ÔF��$əȁ�ĿȠ�ǱǚƳ


�ǑœÈŝ\JƋ;ƵƪƞƕµŖŭò�Ŕı�ĪĨ�Ģ

Ģ �ĝjźè¶ĉžź�Ėǐĭ ¢"ƞǅƤź�ä[Ÿ£ŰŭƇűƆŵŦũśŜƬǌƺǇź/Ÿ�ƖŴdƐǐƻǅƤƩƪƞź\JŸ¨mƽ

ǊŴéƕOŰųŖƑŏūŦųǐõ]âŸœţƒǐƻǆǊŔǐœƵƹƛŔŵöŰųǐò�±ƕóŪųşƒƑŏūţŸǐRĉžśƏaŰųŝŭƈŖŜ

3ƔƐǐBŧƎŗŷƻǅƤƩƪƞ\JŸéƕOƐVƈƑŏūƒƕóŭŦũśŜœÃŭůź¾�ŦųƑźǗŔŵƈŖŸãşŵǐƈŖŻœčŗŏĜ

ĐűşŰųƑŔŵƇŰŵŦŭƎŗŷïnŴöŗŏūźjǐƈŖŜÔ�ƠǌƯǌśƏ;źƵƪƞƕ>ŰųşƑŵǐūƒƕóŭƇűƆƉÔ�ƠǌƯ

ǌŸíŝǐBŧ;źƵƪƞƕ>ŰųşƑŏūŦųǐ;źşƄƆźď,ŸœéƖŷéűšƑƖŮŔŵöŰųǐ¨mƽǊŴéƕOƐVƈƑŏūź

jǐƈŖŻ�,ĖìĉžƕŦųŖƑ·"ŭůźŵţƓŸíŝǐ�dŨƑŏūźĖŸǐŦũśƉÔ�ƠǌƯǌŸ;Ƶƪƞƕ>ƐŸíŝǐƬǌ

ƺǇŸrƑŵœì¿ēŔŵűƀƋŖųǐ¨mƽǊŴ;źşƄƆŸéƕOƑŏƈŖŻǐ;ƵƪƞƕsŸxŰųƬǌƺǇźŵţƓŸrŰųşƑŵǐ

ƇűƆŵŦũśźò�±ƕóŭjœÃǐƮǌƯƫűşƓŗŵŦųƑźŔŵöŰųǐ;ƵƪƞźşƄƆŸéƕOƐVƈƑŏŦũśŵƇűƆŻǐƈ

ŖŜƮǌƯƫƕűşŰųŖƑźƕóƑŜǐŨŠŸè,źs�ŸôÝƕrŦǐūƒƅŴƋŰųŖŭ;ƵƪƞźşƄƆŸéƕOƑ��ƕÚš

ƑŏƈŖŻƇűƆŸ^ŦœƇűƆůƊƖƉƮǌƯƫűşƐŭšƒżǐţƒƕ=^ŸŨƒżŴŝƑƎŔŵöŰų;ƵƪƞƕĆťŸŦųóŪƑ

ŜǐƇűƆŻƈŖźò�±ƕóŭjǐƅŭŨŠ�ź��ŸrƑŏŦżƏşŨƑŵǐœŚ¯Ųšź�ĖŔƕEŢƑL(�ąŜ¬ƒǐī �Żū

ƒŬƒò�ƕtů-Ɛǐ¯�šƕVƈƑŏĢ
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Ƴ ř ƽƷƻ șțɚȒǟȄɚ	�ǯǶĄĈȠȒǩǹǼǯǲǤǾŭǯǶ�ɚǜğȄǬȝǽȼɖȽȸȠǺǨ

ȞǠǾǯǼȜȃǝɘŘAF� ƺƿəǾŦǹǼɚɌȶɖɄȠŦŲBǯǼǟȜǚǬȃǾǦɚȒǟȄɚȑǺȐ

ȕǯǲǤǾUǰǜIɁȷȪǝǾǟǠĴÑǾǜŔȠiȜǝǾǟǠŜ"®åȠ¶ț1ȝǺǺȓɚŏ7āŏ

ȃɌȶɖɄȠĆ«ǯǼǟȜǾŦǢȜǚƳ

Ƴ àȁɚǬȃęÏđȀhơǽȃ�0ǶǸȃð§ȃú÷Ƞ7ÔǱȜǶȒɚ�0ǶǸǥðşǯǼ

ǟȜÄWȠɚŘAF�ȁ�ǹǼėGǽĝǯǶɄɒɖȶɍɖȻȠc ƽƷƺ ȁĝǱǚǜðşǝȃėG

Ȅɚŏ7ȃŜ"þɚĔ®ȃŜ"þȏǶȄĴÑȃ Ƽ Ǻȃ�ŷȁ�ǯɚ�0ǥǶǷşĿȠĠǯǶ

ǷǪǽȀǨɚŢ�ņǤȚŞǼşĿȠ)ċǯð§óǨŞȜÜvǥŢ�ǮȝǶhTȃȐŪǯǶǚ

ǘȄ�0ȃşĿȃ6ǿǬȞȠ³ǯɚŏ7ȃŜ"þȠðşǯǼǟȜhTɘŜ"ǯǼǟȜhTȓ

XȑəȄɚē�ȃǘȁWǪǼėGȠŪǯǶǚǗȄȒǟǥ®ȁ²ǹǼǟȜĴÑȠřǱǚ�0ȃ

ǘȁWǪǶėGȄɚ�0ȃ®.ȕŽ ǽȄȀǨɚ�0ȃŜ"þȠðşǯǶǾǦȃȐŪǯǶǚ

ȏǶɚ�0ȃŜ"þȠðşǯǶ�ɚāŏȃɌȶɖɄȠĆ«ǱȜȏǽȃɆɒȳȱȠ_ţǽbȡ

ǷǚȀǣɚSŘAF�ȁǣǪȜ�0ȃðşÄWȠɚ 1 ǥāĦȁŬ{ǯǶĺÕɚ

�őĂȄ ƺƹƹɗ ǚƳ

Ƴ

Ƴ

Ƴ

Ƴ

Ƴ

Ƴ c ƽƷƺ șțɚȒǟǥǜȼɖȽȸǝǾǟǠɌȶɖɄȠĆ«ǯɚŦŲBǱȜȏǽȃɆɒȳȱȄ��ȃ

șǠȁȀǹǼǟȜǚȏǲɚȑǺȐǾǯǲǤȃŜ"þȠðşǯɘŘAF�ɝəɚǴȃ�ɚ�0ȃŜ

"þǤȚȓĴÑǤȚȓðşȠƞǱǾǟǠŘAɘŘAF�ɞɨɠɚŘAF� ƿɚŘAF� ǁəǾɚĴ

ÑȠðşǱȜǾǟǠŘAɘŘAF� ƾɚŘAF� ǀɚŘAF� ǂəȠ Ƽ `ŁțƁǯǼǤȚɚɌȶ

ɖɄȃĆ«ɕŦŲBȁŐȜǾǟǠɆɒȳȱǽǞȜǚǬȃðşÄWȃ7ÔǤȚɚ�0ȃŜ"þȠ

ðşǯɚĴÑȕŜ"®åȁƙǱȜ¥gȠ�Ƕ�ɚŜ"�nȃȓȃȁð§ǥƈōǯɚǴȃ�

ĴÑȁðşȠ¬ǱǬǾǥŁțƁǮȝȜ	ǽɚɌȶɖɄǥĆ«ǮȝǶǬǾǥĝǮȝǶǚƳ

Ƴ ȏǶɚŘAF�ɣǽȄɚȒǟǥɌȶɖɄȠŦŲBǯǶǾUÊȁɚǯǲǤǥȒǟȃŜ"þȠð

şǯǼǟȜǚǯǤǯɚǯǲǤȄȒǟȃǜȼɖȽȸǝǾǟǠɌȶɖɄȁ�ǯǼģÚđȁ¢ĮǯǼǟȀ
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6-1  

 A B  

e( ) 1 7 18 26 

 8 5 8 21 

( ) 0 16 3 19 

( ) 0 0 7 7 

( ) 0 0 6 6 

 2 0 4 6 

 0 0 6 6 

( ) 5 0 0 5 

( ) 1 0 3 4 

r  0 4 0 4 

 0 0 3 3 

( ) 3 0 0 3 

t  2 0 0 2 

 0 0 2 2 

( ) 0 0 2 2 

 2 0 0 2 

( ) 0 2 0 2 

e  1 0 0 1 

 0 0 1 1 

e( ) 0 0 1 1 

( ) 1 0 0 1 

 0 1 0 1 

 0 0 1 1 

 26 35 65 126 

 

 
e e

i i e 4 1
i e

3 6-2 3 2  
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6-2  

2. 3 4 y

e

i

×

i

3 y 63 4 w

1 .
e

i

i 6-1 6-2  

V >

ɘ�Və

¤< űĆÌ Ţ�Ê�Ʋ ǜŞǳȜǝŘøȃ�Ƙ`¾

ɘǎÏɛǏÏɛǐÏə

&ŊņȃȤɓȴɂɎɖȁfǻǨɆɒɄȣɖ

ɑ

ȀȀǬ r 8 Ì  4ä 7ɔÌ�
5 ä 6 ɔÌ  

26 `ɘ1/17/18ə ¹ǢĒǷǥɚ�ȃœǟKƍȁȄŏ7ȃ§

ŞȠ�ǨŦǠǬǾȓǞȜǚ

e

t e

țȘǠǶ ĉ 9 Ì  4ä 6ɔÌ�
5 ä 5 ɔÌ  

21 `ɘ8/5/8ə ĘǹǼǟȜKƍǾǷǪƉȊǬǾǥoǨɚ£

ǟƄțȁŘǤȀǟǾȊǺǤȜǬǾȓǞȜǚ4

ä0ȪɏȱȁȀǹǼɚKƍǾȃƙ%ǥǽǦ

ǼǦǶǚƟžǥsǦǽɚƟžƙƆȃŭƧǽ

KƍǾŭǯǶțƉȡǷțǯǼǟȜuǥǯȅǯ

ȅŞȚȝȜǚ

ȏǦ r 4 ÌɘÆ
Ćȏȝə

4ä 0ɔÌ�
4 ä 11 ɔÌ  

19 `(0/16/3) ÌƲǥ�ǟǶȒɚŔǛȀǬǾȃǽǦȜKƍ

ȁªȝɚKƍǾUǰǬǾȠǱȜǬǾǽy Ǳ

ȜơǥǞȜǚȀȀǬǾUǰǨɚ

e

e
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Ƴ c 6-1 șțɚȀȀǬȄ ǎ ÏȁȄɚǴȃhȁ�TȟǳǶ�0ȁ 1`ȃȐɌɀȠŞǳǼǟǶǥɚ
Ǐ Ïɚǐ ÏȁȄÿ{ȃĔ®ǽǞȜȏǦȁɌɀȠǜŞǳȜǝǬǾǥoǨȀțɚÊÏȠĹȜȁǺȝɚ

ǜŞǳȜǝŘøȃ`¾ȓjǢǼǟȜǚc 6-2 ǤȚȄɚțȘǠǶǥɌɀȠǜŞǳȜǝĔ®Ȅɚǎ ÏɚǏ
Ïɚǐ ÏȠƄǯǼȍǾȡǿǥÿ{ȃ�0ǽǞȜǬǾǥȟǤȜǚǎ ÏɚǏ ÏǾȓȁɚțȘǠǶǥ�

ľȁŜ"ǯɚɌɀȠŞǳǼǟȜĔ®Ȅɚ>��ȁUǰȪɏȱǽšǯǟƙ%ȁǞǹǶr0ǽǞǹ

ǶǚǬȃǬǾǤȚɚ�ŷ0 2 VȃhTȁȄɚ�0ǥɌɀȠǜŞǳȜǝȃȄɚĘȚȀǟĔ®ǽȄȀǨɚ
ƉȊĹƭȠ3ÍǯǶǬǾǥǞǹǶțɚșǨ�ľȁƉȊ�0ǥoǨɚǱǽȁšǯǟƙ%ȠıǟǼ

ǟȜĔ®ȁɌɀȠǜŞǳȜǝǬǾǥoǟǬǾǥĝǮȝǶǚ 
 
2 .  2  
Ƴ àȁɚǜŞǳȜǝŘøȃÊÏđĔƎǣșȈǜŞǳȜǝŘøȁșțĆǰȜŜ"ɆɒȳȱȁǺǟǼ

ÙũǱȜǶȒɚ�ŷ0 2Vȃ�$(�$ 1ɨ6)ȠNț�ǫɚ¿ŌȁHǯǼŅ�ǱȜǚř 6-3 ȁɚ
�ŷ0 2 VǣșȈ�ņǾ�ľȁŜ"ǱȜǬǾȃǞǹǶȏǦȠTȟǳǶ 3 VȃSÊÏȁǣǪȜ
�0|ǼȃǜŞǳȜǝŘøȧȹȬɐɖ`¾Ƞĝǯɚ�$Ņ�ǽJûǱȜǚ 
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ř 6-3 2

(2) 3 x 

	 3 4

e

( 26 ) ( 19 ) ( 21 ) 

A B A B A B

 

e  0 0 9 0 6 1 2 3 1 

e  0 0 0 0 0 1 1 0 0 

t e  1 0 0 0 0 0 0 0 0 

  

 0 7 9 0 2 0 4 1 2 

 

 0 0 0 0 8 1 1 1 1 

 

0 0 0 0 0 0 0 0 4 

1 7 18 0 16 3 8 5 8 

,

Ƴ Ŝ"ȹɖɅɑȁɚȀȀǬǥÒǼɚ°țĳȠ°țtȒȜǚǴȃƜȁɚȐȃțǥÒǼɚȀȀǬǾ�ȡǽĦǺǚȀȀǬȄDƃÇ

ȃȯɖȻȠNțɚȯɖȻȠĭĀȁǨȜǨȜǾ�ǨǾɚĕȡ	ȠȹɖɆǽâȒɚǜɐɈɓǝȠǺǨȜǚȐȃțȄɚȀȀǬȃǺǨțÄȠ

ŞȀǥȚUǰșǠȁǜɐɈɓǝȠǺǨȜǚȀȀǬȄǜɐɈɓǝȠàǛǾǺǨțɚŏ7ȃÎȁŸǹǼǟǨǚƴǄƵȐȃțȄɚŏ7ǽǺǨǹ

ǶǜɐɈɓǝȠ®ƬȁŸț�ǪɘƳ Ƴ Ƴ Ƴ Ƴ Ƴ əɚȀȀǬȁȁǬȁǬǯȀǥȚŞǳȜǚƴǅƵǱȜǾɚȀȀǬȄɚÎȁŸǹǶŏ7ȃɐɈ

ɓȠȐȃțȁŞǳɘƳ Ƴ Ƴ Ƴ Ƴ Ƴ əɚȐȃțǾĒȠTȟǳɚǠȀǲǦȀǥȚǜUǰǷȂǝǾŦǠǚǴǯǼɚȀȀǬǥ&ŊņȁWǤǹ

ǼɚpǦȀlǽǜȐȃțǸȔȡǾɚȢȤȼɑǭǹǬǱȜǝǾŦǠǾɚ&ŊņȄǜǴǠȀȃǚǟǺȓȃȕǺȂǝǾĮǢɚȀȀǬȕȐȃ

țǾ�ľȁǟǱǽŒRȠǺǨțɚƢÛȠǤǪȜǚȀȀǬǾȐȃțȄŒRȁĦǸɚŢ~�ȃ�0ǶǸȃ>ǽǜȐȀǮɖȡɚǬ

ȡȁǸȄɖǝǾ.èȁǞǟǮǺǯɚáǹǶțżǹǶțǱȜǚɘ ə

ģĲĤǕò�Ø�źMEǖő½sŵBŧǁƲƕűşŰŭţŵź�ČŒǐģĳĤǕò�Ø�źMEǖő½sŵBŧǁƲƕűşŰŭţŵ

ź�ČŒĢ

ðɤ�$ȃ	ȁɚ�0ǥǺǨǹǶŜ"þȃcȠĝǱǚ�$	ȃbȐƐ7ȄǜŞǳȜǝŘøɚïĿƐȄǜŞǳȜǝŘøȠƄ

ǯǼĆźǯǶŜ"ɚ�ĿƐȄǜŞǳȜǝŘøȠƄǯǼĆźǯǶƉȈǽǞȜǬǾȠĝǱǚȏǶɚ�$ŪƂȃ�ȁɚǜŞǳȜǝ

øȧȹȬɐɖȃ7ƩȠĝǱǚ
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1 e t i

t i i

(a)(b) t e

i e

e

e i

e t

e e i t

e ee

e t

t e e

t i  
 
	 3 4

 
Ƴ Ǐ Ï�ƚȄɚȀȀǬǾȏǦǥ�ľȁŜ"ǱȜhơǥ 4 hơŢ�Ǯȝ(Ǐ Ï 2 hơɚǐ Ï 2
hơ)ɚŜ"hơ�nǽȓŏĈƉȈȃÊƘȁȄȍȎæÅ�ľȁƉȊƙ%ǽǞǹǶǚǏ Ïǣ

șȈ ǐ ÏǽȄɚȀȀǬȃ�0ȋȃǜŞǳȜǝŘøȃȍǾȡǿǥȏǦȁWǪȚȝǶȓȃǽǞǹǶǬ

ǾǤȚȓ(ǏÏɕǐÏŧ 25`	 24`)ɚȀȀǬǾȏǦȄÿ{ȃƉȈ�ƘǽǞǹǶǬǾǥȟǤȜǚ

e e

Ƴ ȀȀǬǾȏǦȄɚ&ŊņǥtȒǶɇɖɆȭɖȻȃ?ȁŞ1ǹǼǟǶǥɚǰǦȁɚȀȀǬǷǪǴȃhȠƞȝɚŜ"ȹɖɅɑȃ

ÄȁŘǨǚȀȀǬȄĵŔȃɂȾɖɑȯɖȻȠNȜǾɚ (c)ǜȏǦǸȔȡɚǬȝɚǺǨȡȀǟɧǬǠǟǠƪȁǮǝǾŦǹǼɚɂȾɖɑȯ

ɖȻȠ²Ǹ�ǫȜǚǯǤǯɚȏǦǥ?ȠȐļǪǼǟǶǶȒɚ (d)ǜȏǦǸȔȡɚǸȔȡǾŞǼǝǾŦǹǼɚȏǦȃŉȠ�ȞǤȚǺǤ

Ȑɚŏ7ȃÄȋǾWǪȜǚ (e)ȀȀǬȄǜǬǠȕǹǼȂɚǧȖǹǾǯǼȂǝǾŦǟȀǥȚɚĵŔȃɂȾɖɑȯɖȻȠǨȜǨȜǾ�ǟ

Ǽ�*ǤȚ�ǹ�ȜǾǬȞɘƳ Ƴ Ƴ əȠȏǦȁŞǳȜǚȏǦȄɚȀȀǬȃŦǠǾǣțȁǯɘ��əɚ (f)ȀȀǬȃĒȃ>ȁ�ǯ6ǯǼ

ǜǬǠǽǱǤɧǬǠɧǬǠɧǝǾǦǨ(Ƴ Ƴ Ƴ )ǚ (g)ȀȀǬȄǜǴǠǚǬǠǟǠȉǠȁǯǼɚɇȴȷǾȕȜȃǝǾŦǟɚƱŔȃɂȾɖɑȯɖ

ȻȠĵŔȃɂȾɖɑȯɖȻȠ�ǟǶȓȃȁTȟǳɚŸȜǯǩǮȠŞǳȜɘƳ Ƴ Ƴ Ƴ əǚ (h)ȏǦȄǜǬǠɧǬȝȀȚǟǟǤȀɚȀȀǬ

ǸȔȡǝǾŦǠɘƳ Ƴ Ƴ Ƴ Ƴ Ƴ əǥɚȀȀǬȄɚȏǦȃŜ"þȠŞǼ (i)ǜpǦǟǤȚǷȒǷșǚǬȝǨȚǟȃ�ǮǟȃǰȔȀǟǾǷȒ

ǷșǝǾŦǹǼɚ®ȁ²ǹǼǟȜɂȾɖɑȯɖȻȠŞǳȜɘƳ Ƴ Ƴ Ƴ əǚȀȀǬǥǜǬȝǨȚǟǰȔȀǟǾɚǣ��ķȟǹǶ�ɚɆɐ

ȩɎȢǭǹǬǽǦȀǟǪǿɚǟǟɧǝǾŦǠǾɚȏǦǥǜȕǷǝǾŦǠǚȀȀǬȄǜǰȔɚǸǟǸȔǟȃȠǺǪȜȃǽǥȏȡǯǼǝǾŦ

ǠǾɚ (j)ȏǦȄǜǰȔɚǺǪȜȂǚǬǠɧǝɘ��əǾŦǹǼɘƳ Ƴ Ƴ Ƴ əɚȀȀǬȃĒȃ>ȁŜ"þȠ�ǯ6ǱǚȀȀǬȄǜǴǠǝǾŦ

ǠǚǴǯǼɚ��ȄŜ"þȠ²ǹǼɚnȁ6ǼǟǨǚ 

ģĴĤǕò�ĊÅŴźǖǔő��ǋ�ÂǋyYŒǐģĵĤǕò�ĊÅŴźǖǔő��ǋ�ÂǋyYŒĢ ģĶĤǕò�ĊÅŴź

ǖǔő��ǋ�ÂǋyYŒǐģķĤǕò�ĊÅŴźǖǔőÁúŒǐģĸĤǕò�ĊÅŴźǖǔő��ǋ�ÂǋyYŒǐģĹĤǕò

�ĊÅŴźǖǔőÁúŒĥĢģĺĤǕò�ĊÅŴźǖǔő��ǋ�ÂǋyYŒĢ ģĻĤĢ Ǖò�ĊÅŴźǖǔőÁúŒĢ
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Ǐ ÏǽȄɚ�$ 2 ȁŞȚȝȜșǠȁɚǜŞǳȜǝŘøȠƄǯǼȀȀǬȄŏ7ȃ§cȠ
�ǯ(Ǐ
Ïŧ 7 `	 7 `)ɚ�ÄȃȏǦȄĔ®ȃ§cȠĜŰǯɚĔ®ȃŜ"þȃÝ(ȠǯȀǥȚŜ"
ȠƇȒǼǟǶ(Ǐ ÏȏǦ→ȀȀǬ 9 `	 8 `)ǚ e

A e

i gYɦȠǱȜ�$ȄŞȚȝǲɚUǰɌɀȠǺǨȜǶȒȁɥŜ"

Ƌġǽȃ�ôɦȠǱȜ�$ǥȍǾȡǿǽǞǹǶǚǏ ÏǽȄɚǜŞǳȚȝǶǝ*ǥǜŞǳǶǝ*ȃ

�0ȃŜ"ȠÝ(ǱȜǾǟǠ�ǽɚŜ"ǥŘȟȝǼǟǶǾŦǢȜǚȏǶɚUǰșǠȁǺǨȚȀǟ

ǾƉȈȁ1ȝǼǞǫȀǟǾǟǠďŭǤȚɚŜ"þȃĎUǥƉȈȃ�Ƙ1țȠŰȒȜǤǿǠǤȃ

;ÂȁĺȈǺǨȓȃǽǞȜǾŅǢȚȝȜǚ 
 
	 3 4 w -

Ƴ  
Ƴ ȀȀǬǾȏǦȃƙ%¤ȁǺǟǼɚ±�&ŊņȄɚǟǺȓȏǦǥȀȀǬǾUǰɌɀȠǺǨǹǼǟȜ

ǬǾǥèȁȀǹǼǟǶǥɚÌƲǥ�ǨǞȚȗȜǬǾȁŏ'ȃȀǮǥ¨ǰȚȝǶȏǦȁǾǹǼȄɚĔ

®Ǿ�ľȃɌɀȠǺǨȜǬǾǽy ǱȜǾǟǠơǥǞǹǶșǠǷɚǾƂȌǼǟȜǚǶǷǯɚ�$ 4

( r t ( (

Ƴ ȀȀǬǾȏǦȄɚŜ"ȹɖɅɑȃ>ȁĦǸɚ°țĳȠ°ǹǼǟȜǚȏǦȄɚǜàɚ!°ȞǠǤȀǚǴǠǷɚÈ°ȞǠǚÈȄË

:Ȅ�ţǷǹǪǚ�ţǷǾ£ǠȀɖǝǾŦǹǼ°țtȒɘ əɚǜǬǠǯǼɚǬǠǷǝǾǺȊȕǦȀǥȚ°ȜǚȀȀǬǥǴȝȠ

ŞǼɚǜǞǞɚǴǠǰȔȀǨǼǝǾŦǠǾɚ (k)ȏǦȄǜǬǠȀȃɧǝǾŦǹǼɚÃǯǟ°țĳȠNțɚȀȀǬǾUǰșǠȁ°Ȝ

ɘ əɘ��əǚȀȀǬȄǜǴȝǽɚ°țĒȠǺǪǶȚǝǾŦǹǼɚ�ţȁ°ǹǶ°țĳȠƗǨǥɘƳ Ƴ əɚ°țÄǥȟǤ

ȚȀǨȀǹǼǯȏǠǚǱȜǾɚȏǦǥǜ8ǹǼȐșǠǤȀǝǾŦǹǼɚȄǮȐȠȓǺǚȀȀǬȄǴȝȠŞǼɚǜǞɚǴǠǷǝǾŦǹ

ǼɚȄǮȐȠȓǸɚ°ǹǶ°țĳȠ8ǹǼǜ8ȝǶǝǾŦǠɘ əɘ��əǚǴȃ�ɚȏǦȄɚǜơĐǟȃȠǺǨǹǸȔǣǠǝǾ

ȥȩȥȩǯǶÜvǽŦǟɚÃǯǨ°țĳǽ°țtȒȜǚȏǦȄ£ǟǺǦǽ°țļǪɚǜǬǠȕȜǾɚȟɚǱǭɖǟǝǾŦǠ

ɘƳ əǚȀȀǬȄɚȏǦȃ°țĳȠŞȀǥȚɚUǰșǠȁŏ7ȃ°țĳȠ°țɘ əɚË�ȁȏǦǾȄƎǠ°țÄȠǯ

Ǽɚ (l)°ǹǶȓȃȠȹɖɅɑȃ�ǽõȚǳȜșǠȁAǤǯǜȏǦǸȔɖȡǝǾŦǹǼɚŞǳȜɘ əɘũƏŦəǚȏǦȄ

ǜưɧǝǾǦǨǥɚǱǩȁŏ7ȃŜ"ȁ¬țǜ°țĒȁìǹǼǝǾǺȊȕǦȀǥȚ°ȜǚȀȀǬǥǜ!ǴȝɧǝǾŇǨǾɚȏǦȄ

ÛǯǴǠȁǜ°ǹǶȚɚǬǠȀǹǸȔǹǶǝǾŦǹǼĩǠǚǴǯǼɚ°țĳǽǺǨǹǶŜ"þǾɂȾɖɑȯɖȻǽǺǨǹǶɐɈɓ

ȠTȟǳɚ (m)ȀȀǬȁWǪǼ�ǯ6ǯȀǥȚɚǜȂǡɚȀȀǸȔȡɚŞǼǚȍȚǝǾŦǹǼŞǳȜɘ əǚȀȀǬȄǴȝ

ȠřǤȚśǤȚŞȜǾɚĴÑǤǭȠǞǮțǜǰȔɚȀȀǬȄɚȏǦǸȔȡșțǱǭǟȃǺǨȜǤȚǝǾŦǠǚȏǦȄɚÃǯǟ°țĳ

ȠNțɚǜȏǦȄ�ţȁ°ǹǼǝǾŦǹǼ°țtȒȜǾɚȀȀǬȄȏǦȃ®.ȠŞǼɚ£ǟǺǟǶÜvǽɚǜǞǞɚ�ţǽȿȫ

ǺǨȞǠǹǾǝ(�� )ǾŦǠǾɚȏǦǥȀȀǬȃ®.ȠŞȜǚǴǯǼɚ (n)ȀȀǬȄŜ"þȠȏǦȁŞǳɚǜȂǡɚŞǼɚȿȫɖǝ

ǾȁǹǬțǯǼŦǠɘ əǚɘũƏŦəȏǦȄǴȝȠŞǼɚǱǩȁŏ7ȃŜ"ȁ¬Ȝǚ 

ģļĤǕò�ĊÅŴźǖǔőÁúŒǐģĽĤǕò�Ø�źMEǖǔőƎşŴŝŭţŵź�ČŒǐģľĤǕò�Ø�źMEǖǔőƎş

Ŵŝŭţŵź�ČŒǐģĿĤǕò�Ø�źMEǖǔőƎşŴŝŭţŵź�ČŒĢ
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ȃŢ�ǮȝǶÅȃ 3 Å>ɚȀȀǬǾȏǦȄ:ȒǼǪȡǤȠǯɚǴȝ�Òƙ%¤ǥmȟǹǼǦǼ
ǟȜȃȠ¨ǰȜǾȃǬǾǽǞǹǶǚ�$ 3 ȁȓ 2 �ȃƙ%¤ȃmBǥLÉǮȝǼǣțɚȀȀǬȃ
ǺǨȜɌɀȠȏǦǥÝ(ǱȜǬǾȄǞȜȓȃȃɚȏǦȄȏǦǽŏ7ȃsǦȀɌɀȠǺǨǹǼǟȜǚ

bȐƐ7(m)ǽȄɚȀȀǬȁ�ǯǼǜŞǼǝǾŦǟɚŏ7ȃŜ"þȠŞǳǼgYǯǼǟȜǚŞǳ
ȚȝǶȀȀǬȓɚǴȝȠŞǼ=öȠOǪǜȏǦǸȔȡșțǱǭǟȃǺǨȜǝǾŦǹǼɚŏ7ȃŜ"

ȁNțĸȡǽǟȜǚǬǬǽȄɚǟǺȓȀȀǬǾUǰɌɀȠǺǨțɚǴȝǽy ǯǼǟǶȏǦǥɚȀȀ

ǬǾȄǸǥǠȓȃȠŏ7ǽǺǨțɚȀȀǬȁŞǳɚŏ�
�ǯǼǟȜuǥŞȚȝȜǚǴȃ	ǽɚȏ

ǦǾȀȀǬȄɚǜŞǳȜǝŘøȠƄǯǼ§cȠ�ǢǶț,Ĕ®ȃ§cȠĜŰǯǼÝ(ǱȜǷǪǽ
ȀǨɚUǰĴÑȠćǟȀǥȚȓĔ®ǾȄĎȀȜɌɀȠǺǨȞǠǾǱȜǜǲȚǯǝȃŜ"ȠŘǠșǠȁ

ȀǹǼǟȜǚǣ�ǟȁŏ�
�ǽǦȜƙ%¤ȁȀǹǶǬǾǽɚĔ�ȁŞǳTǟɚǴȃǜŞǳȜǝ

ŘøǥǦǹǤǪǾȀțɚŞǳȚȝǶ�0ǥ�0ȃřăȁťȝɚǴȃřăǤȚÃǶȀȢȤȺȢȠ

¶ț1ȝǼŏ7ȃřăȠǱȜǾǟǠșǠȁɚǜŞǳTǠǝǬǾǽɚ�ņȁǜÝ(ǝǾǜǲȚǯǝǾǟǠ

řăȃťďǥĆǰǼǟȜǾŦǢȜǚ 
Ƴ Ƴ ��ɚ>�ȃ¿ŌȁHǯǶ�ŷ0ȀȀǬȃ�$7Ôșțɚ e 3

i

A

A

e B

t i

i i  
 
(2) 6 3 x  

	 3 4

) r (

Ƴ Ŝ"ȹɖɅɑǽɚȗǦǾțȘǠǶǥǜǣǤǯǺǨȚȀǟǾǝǾŦǹǼǟȜǚțȘǠǶȄɚĴÑǤǭǤȚȶɏȯȠNȜǾɚƒȂǼȄ

ǮȐǽ8țɚ8ǹǶĳǦȝȠĥǦİȃ	ȁ1ȝǼǟǨɘ əǚțȘǠǶȄǜȗǦǸȔȡȓUǰȕǺǺǨǹǼǝǾŦǠǥɚȗǦȄ

ǜǺǨȝȀǟșɖǝǾŦǠɘ əǚƳ ƴǈƵțȘǠǶȄɚȗǦȁǜǬǠȕǹǼȂɚŞǼǼǝǾŦǟȀǥȚɚȶɏȯȠȄǮȐǽ8ȜǚǴȝ

ȠŞǼǟǶȗǦȓUǰșǠȁǱȜɘ��əǚƴǉƵțȘǠǶȄɚ®ǽȶɏȯȠěǹǼɚǜǠȟɚƖǨȀǹǶșɚȍȚǝǾŦǹǼȗǦȁŞ

ǳȜɘ əǚȗǦȄɚǴȝȠŞǼƶȁǬǹǾĩǟɚƴǊƵŏ7ȓUǰșǠȁĳȠěǹǼǜȗǦǸȔȡȓǝǾŦǹǼɚțȘǠǶȁŞǳȜ

ɘ Ƴ əƴ�� ƵǚƳ

ģŀĤǕò�ĊÅŴźǖǔő��ǋ�ÂǋyYŒǐģŁĤǕò�Ø�źMEǖǔő	oRŸŷŰŭţŵź�ČŒǐģłĤǕò�Ø

�źMEǖǔő½sŵBŧǁƲƕűşŰŭţŵź�ČŒĢ
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Ƴ >��UǰȪɏȱǷǹǶțȘǠǶǾȗǦȄɚǱǽȁšǯǟƙ%ȁǞțɚx�ƗtÏȃ ǎ Ïǽș

Ǩ�ľȁǟȜuǥŞȚȝǶǚ�$ 1 ǽȄɚǺǨǹǼǟȜË	ȁɚțȘǠǶǥȗǦȁUǰɌɀȠǺǨ

ȜșǠȁéȒǼǟȜǚĔ®ǾUǰɌɀȠǺǨțǶǟǾǟǠè²ǸȄɚbȐƐ7(o)ǽɚțȘǠǶǥǺ

ǨțÄȠ½ĝǱȜ�ǽŏ7ȃ§cȠĔ®ȁ�ǢǼǟȜǬǾȁȓřȝǼǟȜǚǴǯǼɚbȐƐ7

(p)ǽȄɚĴÑȁ®Ƞ@ǢǶǾǬȞ�¦nȃĺÕȁȀǹǶǬǾȠɚ�ľȁŜ"ǯǼǟȜĔ®ȁ

ŞǳǼǟȜǚǬȃǜŞǳȜǝŘøȁȄɚŏ7ȃĹƭȕďŞȠĔ®Ǿ3ÍǯɚÛǯȐǶǟơĐǥ

țǶǟǾǟǠ§cǥǞȜǾŅǢȚȝȜǚǴȃ¢ĮǽȄɚbȐƐ7(q)ȃșǠȁɚǜŞǳȚȝǶǝ�0

ȓĔ®ȃŜ"þȃÝ(ȠŘǟɚŜ"þȠŞǳǼUǰɌɀȠǺǨǹǶǬǾȠgYǯǼǟȜǚǬȃș

ǠȀǜŞǳȜǝŘøȄɚĔ®Ǿ�ľȁŜ"ǯǼǟȜǾǟǠ� ¨Ƞřǯɚ3ÍǱȜȓȃǾŅǢȚȝ

Ȝǚ 

 

	 3 4 w 5 5 6  

Ƴ &ŊņȁșȜǾɚțȘǠǶǾȏǦȄɚĎȀȜȪɏȱȁ�ǯǼǟȜȓȃȃɚ>��UǰȪɏȱȁ�ǯɚ

3ȁƉȊÜvǥƦŀȁŞȚȝǶǚǱǽȁŜ"ȠǯǼǟȜȏǦǾȀȀǬȁ�ǯǼɚțȘǠǶȄbȐ

Ɛ7(r)ȃșǠȁɚŜ"þȠǜŞǳȜǝŘøȠƄǯǼĔ®ȃ§cȠǠǤǥǟĜŰǯǼǟȜǚǬȃș

ǠȀǜŞǳȜǝŘøȄɚŏ7ȓUǰŜ"ȠǱȜǬǾȠ�ǢɚŜ"ȃ�Ƙ1țȠǱȜßŋȠ²ǺǾ

ŅǢȚȝȜǚȀȀǬȁ�ǯǼȄɚǞȏț
�ǯȀǟȏǦȓɚțȘǠǶȁ�ǯǼȄbȐƐ7 (s)ȃșǠ

ȁŏ7ȃŜ"þȠŞǳȈȚǤǯǼ½ĝɕ³{ǯǶțɚǜĆ§èǝǾŦǟTǢȜƙ%ȁǞȜǚǬȃ

șǠȀƙ%ȃ	ǽɚbȐƐ7(t)ɨ(v)ǽȄɚŜ"þȠŞǳTǟɚ�^ȃ	ȁ1ȝǶĴÑȄǿ

ǸȚǥoǟǤȠĔ®ǾĨǟTǠșǠȁgYǯTǹǼǟȜǚǬǬǽȄɚǶǷșǨǽǦǶǬǾȠgYǱ

ȜǷǪǽȀǨɚÿ{ȃĔ®ǾUǰǬǾȠǯǼǟȜǾǟǠy ¨ȃ	ǽɚĔ®Ƞ§ŵǯɚŏ©ǯǶț

ŏ7ǥ-ȝǼǟȜǬǾȠĝǴǠǾǯǼǟȜǚ 

%

Ƴ Ŝ"ȹɖɅɑǽɚȀȀǬǾȏǦǥűĆÅȧɖȼȠǺǨǹǼǟȜǾɚǴȝȠŞǶțȘǠǶȓǺǨțȄǰȒɚ (r)ȏǦǾȀȀǬȁǜǬ

ȡȀȧɖȼɧǝǾŦǹǼŞǳȜɘ əǥɚȏǦȁǜǸǹǸȔǝȀȀǬȁǜǸǹǸȔǱǧǝǾŦȟȝȜǚ (s)ȏǦȄɚŏ7ȃǺǨǹǶ

ȧɖȼȠŞǳȀǥȚɚǜV>ȄǬȡȀȃǽǱșɖǝǾŦǠɘ əƳ ǚțȘǠǶȄȏǦȁǜǞǾǽ�ľȁƉȎǠǝǾŦǠǥɚȏǦ

ȄǜǴȡȀĆ§èŦǠȡǷǹǶȚȂǝǾĮǢȜǚțȘǠǶȄǜǴǠŦǠŏ7ǥĆ§èǷșǝǾŦǟƁǱǚǴȃǠǸɚȏǦǥĳȠ8

țɚĳǦȝȠ�^ȁ1ȝǼɚ��ȁ´țƢȠňǟǼǟȜɘ əǚǴȝȠŞǶțȘǠǶȓUǰșǠȁǯǼɘ��əɚȁǬȁǬǯȀ

ǥȚȏǦȃǾǬȞȁŘǦɚ (t)ǜǰȔǰȔɖȡǝǾŦǹǼ	ŽȠŞǳȜ ( )ǚǯǤǯɚȏǦȄǴȝȁĮǢǲɚ (u)ǱǩȁǜȍȚɚ

ȐɖǼǝǾŦǹǼɚŏ7ȃ�^ȃ	ŽȠŞǳȜǚțȘǠǶȄǜǲȜɖǟǝǾŦǟȀǥȚɚǸǧǹǶȶɏȯȠ�^ȃ	ȁ1ȝǼ

ǜȓǹǾoǨǯǸȔǠșɖǝǾŦǠǾɚȏǦȓɚǜǟǟȃɚğǷǹǼoǨȀǹǸȔǠȟǝǾÛǯǫȁŦǠǚǴǯǼɚ (v)ǜȏǦȃÄǥȓ

ǹǾoǨȀǹǶșǚȍǠȚȂɖǝǾŦǹǼŞǳȜǚ  

ģŃĤǕò�ĊÅŴźǖǔőÁúŒĥĢ ģńĤǕò�ĊÅŴźǖǔő��ǋ�ÂǋyYŒĥĢ ģŅĤǕò�Ø�źMEǖǔőƎşŴ

ŝŭţŵź�ČŒĥĢģņĤǕò�Ø�źMEǖǔőƎşŴŝŭţŵź�ČŒĥĢģŇĤǕò�Ø�źMEǖǔőƎşŴŝŭţŵź�ČŒĢ
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	 3 4 -

Ƴ �$ 6 ǽȄɚȪɏȱȃƉȈ�ƘǶǸǥɚŜ"ǥ�§Ȁ�0Ƞ	 ȁƉȈǾŜ"Ƞ��ȁŘ

ǹǼǟȜǚȵɓɈɖɑȠƟžȁŞĦǼǼƟžǭǹǬȠǯǼǟȜ�0ǶǸȄɚǜ8Īǝǥ¡ŝǾŅ

ǢɚǱǩȁŜ"ȹɖɅɑǽǺǨțȄǰȒȜǚǴȝǵȝǥ£ǟ£ǟȃ8ĪȠǺǨȜǥɚbȐƐ7

(x)ǽǤǟǰǥŏ7ȃŜ"þȠŞǳǼǜ8ĪǝȠ³{ǱȜǾɚǴȝȠŞǶ�ȃ�0ȓǤǟǰȃ

ǜ8ĪǝȠÝ(ǱȜǚǴȃƛɚǜ8ĪǝȠ&ŊņȁŞǳɚ&ŊņǥÅ�ǥǺǟǼǟȜǬǾȠŦŖ

ȁǯǼŰȒȜǬǾǽɚZbȃ�0ȓǜ8ĪǝȁȄÅ�ǥǺǟǼǟȜǬǾȠĄŤǯɚÝ(ǯǼ¾w

ȠǤǟǼǟȜȓȃǾŅǢȚȝȜǚǜŞǳȜǝŘøȁȄɚē¸ǜŞǳȜǝĔ®ǷǪǽȀǨɚǜŞǳȜǝ

Ĕ® (ÿȁ&Ŋņ )Ƞ�ĦǸȁɚŜ"þȃÿ�ȠƘ¸đȁZbȁ�ǢȜșǠȀ,ǦȓǞȜǾŅ

ǢȚȝȜǚbȐƐ7(w)(x)ǽȄɚțȘǠǶȕ�ȃ�0ǶǸȓɚǤǟǰǾUǰșǠȀǜ8ĪǝȠǺǨțɚ

Ǥǟǰȁ�ǯ6ǯǼǟȜǚǬǬǽǜ8ĪǝȠ�ǯ6ǱǾǦȃǜŞǳȜǝŘøȄɚĔ®ȃŜ"þȠÝ

(ǯɚĔ®ȃ§cȋȃUŴȠřǱǬǾǽɚƉȈȋȃ�Ƙ1țȠǯǶǟǾǟǠ§£řĝǾȀǹǼ 

ǟȜǚ�$ 6 ǽȄɚŜ"ǤȚǜǺǨǹǶɌɀȠ#ćǱȜƉȈǝȋǾ�ƗǯɚǴȃƉȈȁ¡ŝȀȓ

ȃȠǺǨțɚȏǶƉȈȋǾ¬ǹǼǟǨǾǟǠșǠȁɚƉȈǾŜ"ǥ�ąǱȜșǠȁŘȟȝǼǟȜǚ 

Ƴ >�ȃ¿ŌȁHǯǶ�ŷ0țȘǠǶȃ�$7Ôșțɚ 3

i

e

 

Ƴ ��ɚ�ŷ0 2 Vȃ�$7Ôșțɚǐ ÏǽȄɚŜ"þȠǜŞǳȜǝŘøȠƄǯǼɚ¤ŹȃĎ

( (

Ƴ Ŝ"ȹɖɅɑȃÞȃȵɓɈɖɑǥłǟǼǞȜǾǬȞǽɚǤǟǰǥȵɓɈɖɑȠ8țɚ8ǹǶȵɓɈɖɑȃ	ȁ1ǹǼɚȁ

ǬȁǬǯǼãǟǼǟȜ(  )ǚțȘǠǶȓɚƌ4×ȋŘǦɚȵɓɈɖɑȧȷȴɖȠȓǹǼǦǼɚǱǽȁȵɓɈɖɑȠ8ǹǼǟ

ǶȇȞǦɚǴǠǱǪȃƜȁŘǨǚƀǨȁǟǶ&Ŋņǥǜ!ǺǨȜȃɧǝǾŨǨǾɚțȘǠǶǶǸǥUÊȁǜƟžǝǾĮǢȜǚțȘǠ

ǶǶǸȄɚȵɓɈɖɑȁȨɋȹɖɆȠŸȜǾɚŜ"ȹɖɅɑȁŘǦɚĳȁɊȰȷȪǽ!ǤǤǦtȒȜǚǤǟǰȄǤǦǣȟȜ

Ǿɚ (w)țȘǠǶǶǸȃÄȁɃɓȪȃŔĊćĳȃĳüȁǤǟǶȓȃȠŞǳɚǜ8ĪǚǬȃ8ĪǰȔȀǟǾǷȒǷǝǾŦǠ

( )ǚǴǠǱǪǾțȘǠǶȄɚǤǟǰȃ�ǯ6ǯǶȓȃȠŞȜǚǤǟǰȄɚǴȃ�&Ŋņȁǜ8ĪǝȠŞǳȁŘǨǚ&Ŋņ

ǥǜǸȔȡǾÅ�ǥǺǟǼǟȜȂǝǾĮǢȜǾɚǴȝȠŇǟǶțȘǠǶȓɚɃɓȪȃŔĊćĳȁɊȰȷȪǽ¾wȠǤǦɘ��əɚ

(x)ǤǟǰȁŞǳɚǜ8ĪǽǱǝǾŦǠ ( )ǚǴǠǱǪȓUǰșǠȁǯǼɘ��ə (y)ǜ¾wȄ!ǽȓǟǟǤȚ8ĪǽǱǝǾŦ

ǹǼ�ǯ6Ǳɘ əǚǤǟǰȄɚȵɓɈɖɑȃ	ȁ1țɚŏ7ȃ�ȞȁȇȞǦȠ1ȝǼǱțŻǽƇȐɚ&Ŋ�Ƞ�Z

ǱȜǚǴǯǼɚțȘǠǶɚǴǠǱǪȓUǰșǠȁǯǼƤčȁ�ǳɚƟžǭǹǬȠǱȜɘĉžəǚ 

(	 w 1 2 )	 w 1 5

2 	 w 1 5 2
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ȀȜŜ"ǥĆǰǼǟǶǚǱȀȟǸɚȀȀǬȃ�$ǽȄɚUǰĴÑȕUǰÄîȠ#ǟȀǥȚȓĔ

®ǾĎȀȜȓȃȠǺǨȞǠǾǱȜǜǲȚǯǝȃŜ"ǥŘȟȝǼǟǶȃȁ�ǯɚțȘǠǶȃ�$ǽȄɚ

Ŝ"ǾŜ"þȠćǟȜƉȈǥ�ąǱȜșǠȁŘȟȝɚƉȊǶȒȁĔ®ȃÝ(ȠǯǼǺǨȜŜ

"ǥĆǰǼǟǶǚ 
 
 
�4� �n  

Ƴ ÐħǽȄɚ�0Ƙȃƙ%¤ȃmBȁ�Ǡɚ�0ȃǜŞǳȜǝŘøȃÊÏđĔƎǾǜŞǳȜǝ

ŘøȁșțĆǰȜŜ"ɆɒȳȱȁǺǟǼÙũǯǼǦǶǚǴȃĺÕɚ��ȃɟ÷ǥÇȚǤȁȀǹ

Ƕǚ 
ī 1 ȁɚÐħǽ�ŷǾǯǼǟǶ�0ȃhTȄɚɌɀȠǜŞǳȜǝĔ®ȄɚƉȊĹƭȠǱǽȁ

3ÍǯǶǬǾǥǞǹǶțɚǺȂȁ�ľȁƉȡǽǟȜÿ{ȃ�0ǥoǨɚÿȁ�ŷ0ȀȀǬȃh

TȄɚǏÏɚǐÏȁÿ{ȃĔ®ȁ�ǱȜǜŞǳȜǝŘøȃ`¾ȓjǢǼǟǶǚ�0UkȃǜŞ

ǳȜǝŘøȄɚšǯǟƙ%ȁǞȜ�0Ukǽ�ȟǮȝȜǬǾǥoǟǬǾǥĝ]ǮȝȜǚ 
Ƴ ī 2ȁɚŜ"hơȁdÍȃǜŞǳȜǝŘøȃßŋǾǯǼɚpǦǨ7ǪǼɚŜ"ĺÕȃgYǾŜ
"Ƌġǽȃ�ôǾǟǠ 2 ǺǥǞțɚ�ŷ0ȀȀǬȃhTȄɚǜŞǳȜǝĔ®ǾȀȜ�0Ǿȃƙ%
¤ȠLÉǱȜ�ǽɚǎÏȄŜ"ĺÕȃgYȃȐɚǏÏȄUǰɌɀȠǺǨȜǶȒȃŜ"Ƌġǽ

ȃ�ôȃȐǥŞȚȝǶȃȁ�ǯɚǐ ÏǽȄ�ÄȃǜŞǳȜǝŘøǥŞȚȝǶǚǴǯǼɚǐ Ïǽ

ȄɚǺǨȜǬǾŏ ǥĒđȃŜ"ȠŘǠ	ǽɚǜŞǳȜǝŘøǥǦǹǤǪǾȀțɚǜŞǳȚȝǶǝ�

0ǥĔ®ǾȄĎȀȜɌɀȠǺǨȞǠǾǱȜǜǲȚǯǝȃŜ"ǥĆǰǼǟǶǚ�Äɚ�ŷ0țȘǠǶȃ

hTȄɚǎÏǤȚǐÏȠƄǯǼɚŜ"ĺÕȃgYǾŜ"Ƌġǽȃ�ôȃ�ÄȃǜŞǳȜǝŘ

øǥŞȚȝȜǥɚǎ ÏǽȄUǰɌɀȠǺǨǹǶǬǾȠgYǯɚUǰɌɀȠƄǯǼ� ¨Ƞ3ÍǱ

ȜșǠȀǜŞǳȜǝŘøǽǞǹǶȃȁ�ǯɚǐ ÏǽȄɚƉȊǬǾǥĒđȃŜ"ȃ	ǽɚĔ®ǾU
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ńʤ¾ŋ(2011) ʱɏɒ?!'Uŋ=ỌAȉÎ 2, ɯƭǱʿŅŋŏ̦ŀŏɨɹʋˋ�  

®ǒɳŏ�ʱȼɳŏʆ , 52 , 115-128͏  

ńʤ¾ŋ(2012) ǃɒ̎ɵ?!'Uŋ=ỌAȉÎAɨɹ͕ȉÎYð̉HŤ%4N? ,  
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