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Title 
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Abstract 
 
� In late years 4K picture attracts attention.� In addition, there was the movement that I was going to spread 
4K picture in the broadcast industry, and 4K broadcast has begun to be already started with the cable TV.�
Furthermore, becoming it goes ahead through the big screen of the spread of home 4K TV and home TV.�
However, high-definition, see the 4K picture in detail, and is beautiful, but including human face and skin, the 
insect when project it, it has it pointed out that there is the subject which is easy to hold disgust in more than 
before.� I performed "analysis about the association of indication size and the disgust of the subject in the 
high-definition image" to investigate the indication method that was hard to sit on disgust while making use of 
high fullness of 4K in this study. 
� I performed various analyses, but I greatly divided it and I squeezed a focus for three purposes and, in this 
study, analyzed it.
I performed "relative analysis in disgust and the size".� I analyzed it whether this could 
decrease the degree of the disgust of the subject by indication size.�I performed "the relative analysis in 
disgust and the minute degree".� This analyzed the influence by the minute degree.�I performed "the 
relative analysis in the impression of disgust and the subject". This analyzed the relationship in consideration 
of the influence on subject which an individual had. 
� All these analyzed it with four kinds of images.� Specifically, I displayed a marmot, a parrot, a moth, the 
image of the insect at an 80 type, a 60 type, a 49 type, a 42 type, a 32 type, 26-shaped size same as 
displacer is of TV and evaluated an impression by the SD method.� And I extracted an image having a 
common factor and narrowed it down to two pieces of images as a target for comparison.� I performed the 
comparison with the mean, an analysis of variance and multiple comparison and confirmed significant 
difference afterwards. 
� As a result of experiment,
About "the relative analysis in disgust and the size ," it was suggested that 
disgust might decrease by indication size.�About "the relative analysis in disgust and the minute degree ," it 
was suggested that influence by the size more strongly than the difference of the minute degree appeared.
�About "the relative analysis in the impression of disgust and the subject ," it was suggested that I had 
possibilities without the change of the impression depending on a subject. 
� Finally,� In the past study, there are few things which paid its attention to the disgust with the 
high-definition picture.� An opportunity of the means to decrease disgust by this study became clear. 
It is hoped that I perform the analysis according to the further subject in future. 
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ʽΧʹ� ƣ̱

 
1.1  ȢʤʵS˯ȔMʘʒ  

 
� ͒ƞ#ΟˋːȏíL-i 4Kȏíǝ̈3ɗʘ<jK.i$CjPÏHK#ǻ͖
ȵʆLT 4KȏímƢaf/M@iē43-h#~¯�©�ª�ʿLTȇP 4K
ǻ͖3ͷŬ<jŬaE$^E#żƥʀ�ª�b 4K�ª�3ȓġ>K1h#<g
Pżƥʀ�ª�SŦʅΌĕ3͝nL.i$>2>#4KȏíTΟˋːLːͪ^L
̒0΋ƙPˤ>.ģΌ#Ã͸SΖcʔ˳#ȋ̄ON#ΠȍPȏ>EŜĮ#:j

^LÈ³PůǈǏmǡ4c@.̌úÔ3-i:MbǦǴ<jK.i$� � �  
� C:L#ȢʤʵLT#Οˋː2IŦʅΌĕ3͝`ȑÄS�ª��q��ªr

P1.K̿:iL-k/ŁΕm̚ɐ@i°ĐMOi[6#²IS̘ɪfh&Ο

ˋːʅíP18ǐúÔS̋ʪ�r�MůǈǏS͹͜ǃP͹@iÿȪ'ṁ/$

^A��ůǈǏM�r�P18i͹͜ǃSÿȪ�ṁ.#̋ʪ�r�PfHK

̌úÔSůǈǏSƤĮ.mɠƃ<Bi:M3L4iS2N/2mȴ̤@i$Ɂ

P��ůǈǏMˋːƤP18i͹͜ǃSÿȪ�m1:O.ˋːƤPfiƮΏm

ÿȪ@i$<gP#��ůǈǏM̌úÔSĜ̷P18i͹͜ǃSÿȪ�ṁ.#

ï%â%Ã3ǥHK.ǐúÔZSƮΏm˧ǒ>#CS͹͜ǃmÿȪ@i$ 
� È³S²ɪmǩi:ML#ΟˋːʅíSǥIΟˋː<mɘ2>O3gb#ů

ǈǏmǡ4P6.̋ʪȄɕmǩi°ĐMOi:M3ȢʤʵSʘʒL-i$ 
 
1.2  Ȣ̱ȁSȹǗ  

 
� Ȣ̱ȁSȹǗTô 7ʹ2gȹǗ<jK.i$ʽ 1ʹLT#ȢʤʵSʘʒPI
.K͔[i$ʽ 2ʹLT 4KM�ª��q��ªrSɹɴPI.K͔[i$ʽ 3
ʹLT 4KȏíM�q��ªrSŦʅΌĕP1.Kɾ?iŁΕɪPI.Ḵ?
i$ʽ 4ʹLT#N/Οˋː<mɆ>K#ůǈǏm¶0O.f/P@iS2m
ɡHEŸΞPI.K͔[i$ʽ 5ʹLT#ŸΞ˔ȬġW#ŸΞ˔ȬS˧ſṁ
/$ʽ 6ʹLTȢʤʵS˔̱MÜäPI.K͔[i$ʽ 7ʹLTȢʤʵSÄƲ
S̮ΕMƆȞPI.K͔[K.6$ 



 2 

ʽΨʹ� ʤʵ˯Ȕ  
 

2.1 ʤʵ˯Ȕ  
� ͒ƞ#�ª�ǻ͖mĥhƔ6ɽŠ3Ŧ46ţĕ>f/M>K.i$CS°I

M>K#ȏíS͝ĕ3-9gji$4KPÇ̋<jiȏíSΟˋːĕT͒ƞʕ%
Ƣ3h#~¯�©�ª�ʿLTȇP 4Kǻ͖3ͷŬ<jE$^E#�ª�3Ţj
O6OHK4K.iģΌ#4K�ª�TÄƲS·̑3̒͑^j#2I�ª�SŦ
ŕĕ3͝nL.i$<gP#r­�¯���SȓġL�ª�̔˪Ȓ͸Sɠƃ3

ĩUji3#ÛɮM>K�ª�S̔˪Ȓ͸TôÔʒPT͵6Τŋ 2-7Υ#ƃO.
M<ji˼˨ƈb&O3g̔˪'m>K.i:M3-9gjΤŋ 2-9Υ#΋ƙP
ť6SÃ3̒K.i¡�qpL-i:MPÇlhTO.#:jgS˯ȔPI.

K̨>6͔[K.6$ 
 
2.1.1 �ª��q��ªrSŦŕĕSɹɴ  
 
� ͒ƞ#ő³���©ǻ͖P18i���©ĕS͝ƆPfHK#ȏíS͝ĕc

�q��ªrSǝ̈΍ȃ3͝nL.i$^E#CjPÏ.#�ª�ʅΌSŦŕ

ĕb͝Ɔ>K.i$ő³���©ǻ͖TƝǗ 15ƞ 12ȜP͹ȩ®¹Â®͒ʋS
²ŦͬƕōP1.Kǻ͖3ͷŬ<j#CSƲ#ΒɁǻ͖u¨p3ǤŦ<j#Ɲ

Ǘ 18ƞ 12ȜPT#ôʜơǙŐőLǻ͖3ͷŬ<jE$ƝǗ 23ƞ 7Ȝ 24ȈP
T#ȩȈȢŦΈɩPfiƮΏ3Ŧ42HEƊǚ#źŗġWʭƌS 3ʜmͿ.K
ő³���©ǻ͖SŴôP���©ĕ>E$ 
� ^E#ǻ͖u¨pSǤŦM×BK#ĦàɀPI.Kbȓġ3͝_#ƝǗ 22ƞ
PTő³���©ǻ͖PƀƼ>EɀŅSȓġ3°îīP͢>EΤŋ 2-1Υ$ 
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ŋ 2-1� ƝǗ 22ƞPTő��ƀƼɀŅ3 1îīmʶʥ 
ƩʀïΥ[Χ]ƝǗ 23ƞ� Ǌś͚àʑș 

 

 

� :Ső³ɖ�ª�ǻ͖S���©ĕPfh#ǻ͖ʉ˒M>K#�r��¥­

SΟˋːOȏí3ǮÚ<jif/POh#^E#��r�ΌLb�§s­˄P

ÇlHK#ɜȕc�§��ʿŚŕ�q��ªrSǝ̈΍ȃcr­�ƬEhS

ÜȰSÓƧĕ3͝nF¾b-h#�q��ªr3Ŧŕĕ@ȋˏ3ǭHK.H

E$ 
� :SEa#ő³���©ǻ͖S͝ƆPĮlBif/P#�ª�ʅΌ�r�S

ŦŕĕΤŋ 2-2Υ3_gjE$ 
 



 4 

 
ŋ 2-2� �ª��q��ªrSŦŕĕ 
ƩʀïΥ[Χ]ƝǗ 23ƞ� Ǌś͚àʑș 
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2.2 4K SȓġPI.K  
�  
� ȢΑʘLT#4KSȓġP͹>K#ŶɊSēĳc 4KS·̑PI.K͔[K.
6$ 
 
2.2.1  4K �ª�MTÕ2 
 
� 4K �ª�MT#ɹŐºəS�©�r��¥­�ª�Τβ2KΥSΪãSʅˏ
ȀmbI�ª�S¾m̜/$ 
� ÷ÔʒPT#�©�r��¥­TȾΤɌƝʅˏΥ1920�˞ΤŔʙʅˏΥ1080
LʅˏȀ3 207±MOi3#4K�ª�TȾ 3840�˞ 2160LĮ̝ 829±ʅˏ
MOh#�©�r��¥­S 4 ãSʅˏȀMOi$Τŋ 2-3ΥʅˏȀ3ː26O
iɫ#΋ƙPΠȍLΟʅ̾L-h#̌úÔSːͪ^L̒i¾3L4i$ 

 
ŋ 2-3� 2KM 4KSͣ.PI.K 

ƩʀïΥ[2]˛Ĕʛ(4K®8KSǫ͝P͹@iɹɴPI.K) 
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2.2.2 4K Sǫ͝PI.K 
 
� ͒ƞ#4K ǝ̈PΟ.͹ƺ3žBgjK.i$4K S̀Οˋːȏíǝ̈T#ǻ
͖ÿͰS_OgA#Ėʏ#̡̝®��r­#ɿȵʀ͙ΤBtoBΥbĴaEƚƢ.
ÿͰZSɖġ3½ɡ<jK1h#ɊǻĭʫmŬa#~¯�©�ª�#̉Ȏǻ͖

ONSǻ͖¡�qpÌȵPfiǻ͖�¯��P͹@iȴ̞ÎḃljK.i$ 
È´Pʪ@bST#ȴ̞ÎL^MagjE«¯����L-i$(ŋ 2-4) 

 
ŋ 2-4 4KȓġP͹@i«¯���� 

ƩʀïΥ[2]˛Ĕʛ(4K®8KSǫ͝P͹@iɹɴPI.K) 
 

:Sf/P#4KȏímƢaf/MŌMǻ͖¾ȵº3°ÔMOHKǫ͝m͝aK
.iɹɴ3-i$ 
 
 
2.2.3 4K �ª�ĦàɀƕŜSƕŜ½ɡ 
 
� ΆŰǊśǝ̈ɿȵĚÎΤJEITAΥPfiM#&4K �ª�'PI.K#}«¯
�©ƕŜLT#2013 ƞPTˎ 98 ±īΤŸˠΥ#2018 ƞPTˎ 6,733 ±īMǂ
͛Oȓġm½ɡ(ŋ 2-5)>K.i$ 
� ́ŕ�ª�SŌøƕŜP͹>Kb#2013ƞPTˎ 27 ±īΤŸˠΥSM:k#
2018ƞPT 804±ī^LÐWiM½ɡ(ŋ 2-6)>K.i$ 
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ŋ 2-5 }«¯�©̓ȼS 4K�ª�·̑ēĳ 
ƩʀïΥ[Χ]ƝǗΨΩƞ� Ǌś͚àʑș 

 

 
ŋ 2-6 ́ŕ�ª�S·̑ēĳΤŌø®}«¯�©Υ 

ƩʀïΥ[Χ]ƝǗΨΩƞ� Ǌś͚àʑș 
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2.3 �ª�S̔˪Ȓ͸PI.K  
�  
� ȢΑʘLT#ȑÄS�ª�S̔˪Ȓ͸P͹>K#CSŸǐm͔[K.6$ 
 
2.3.1 ĭ¡�qpMSɈ͋Pfi�ª�S̔˪Ȓ͸PI.K 
 

� &�ª�Τ¨p©�r Υ'#&�ª�ΤͳʅΥ'#&���Ąʀ'#&ȃ˩ͺ̖'#

&§�w̔˪'SƝȈ1fWÍȈSĄʀȒ͸PI.KɈ͋@i$ 
� ôÔSƝœĄʀȒ͸T&�ª�Τ¨p©�r Υ'3țb͵6#ƝȈ3 168.3
ÿ#ÍȈ3 225.4ÿL-h#ÍȈTƝȈfh 60ÿ͒6͵2HE$ 
� ĭ¡�qpmĄʀ>EÃSċĮL-i̇ɫ˨ɷT#ôÔLΟ.Ȅ2g&�ª

�Τ¨p©�r Υ'&���Ąʀ'&ȃ˩ͺ̖'&�ª�ΤͳʅΥ'&§�w̔˪'

(ŋ 2-7)L-HE$ 
 
� ƞÇăP̒iM#˼ƞƈS&���Ąʀɷ'̇ɫ˨ɷ3&�ª�Τ¨p©�

r Υ'm³ŇHE:MPď0#Ȣ̯ȭLT 30 ÇbƝȈS&���Ąʀ'Ṡ
ɫ˨ɷ3&�ª�Τ¨p©�r Υ'm³ŇHK.i$ 
� >2>#ôÔʒPT&�ª�Τ¨p©�r Υ'SĄʀȒ͸3țb͵6(ŋ 2-7)#
̔˪˨3�ª��­�­�mʘP@iɀÎTť.M.0i$ 
� :Sɪmďķ>K˧0iM#ʦ2P#�ª�S̔˪Ȓ͸Tɠƃ>K.iͪÿ

b-i3#ôÔʒPT&�ª�Τ¨p©�r Υ'SĄʀȒ͸T͵.Ea#Ⱥ%

OÃP�ª��­�­�3̒gjiĪ˰ǃ3-h#ȢʤʵSʘʒM@i#ůǈ

ǏSɠƃȄɕm˧0K.6ʫÎʒǎ˥TėÿP-i$ 
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ŋ 2-7 ĭ¡�qpṠɫȒ͸Ɉ͋ΤƝȈ1fWÍȈΥ 
ƩʀïΥ[3]˛Ĕʛ� ƝǗ 27ƞɰ� Ǌś͚àʑș 

 
 
2.3.2� ˼˨SO3g̔˪PI.K 
 
� ³̠Lb̛jE3#ȑÄLT#f6˼˨S�ª�UOj3ĩUjK.i$ʦ

2P#ƞÇăP̒K_iM˼˨ƈΤ10Ç#20ÇΥS�ª�̔˪Ȓ͸TÅSƞÇ
PɈ[KƃO.(ŋ 2-7)M̜0i$>2>#ț͒Sə̇M>K#�ª�m̒O3
gr­�¯���m@i&O3g̔˪'Τŋ 2-9Υ3̇ljK.i$^E#r­
�¯���M�ª�SO3g̔˪P͹>KT˼˨ƈSɷ3Ο.Τŋ 2-9Υ$       
˼˨3�ª�m̒K.O.ìĳT-i3#r­�¯���m>O3gb�ª�

mə>K.iĪ˰ǃT-h#XM>Eʡ͸P�ª��­�­�mʘPójiĪ

˰ǃ3-iM.0i$ 
� :SɪmĴaiM#�ª�mf6̒K.iΟΣƈF8LO6#˼ƞƈbĴ`
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ôÔM>KSůǈǏɠƃSȄɕm˧0O8jUOgO.M̜0i$ 
 

 
ŋ 2-8 &�ª�Τ¨p©�r Ὑ˪'P���S&O3g̔˪'3ěaiċ

ĮΤôÔΥƩʀïΥ[3]˛Ĕʛ� ƝǗ 27ƞɰ� Ǌś͚àʑș 

 
 

 
ŋ 2-9 &�ª�Τ¨p©�r Ὑ˪'P���S&O3g̔˪'3ěaiċĮΤƞÇ

ăΥƩʀïΥ[3]˛Ĕʛ� ƝǗ 27ƞɰ� Ǌś͚àʑș 
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ʽΩʹ� ð̇ʤʵ  

 
� ʽ 2ʹLT�q��ªrSŦŕĕc 4KSȓġPI.K#·S¹Sɹɴm̈́^
0#ȢʤʵSʤʵ˯ȔPI.K͔[E$ʽ 3 ʹLT#&ȏíP͹@iĥhɐa'
c&ȏí3ÃP¶0iƮΏ'ONP͹>K̛jK.6$ 
 
3.1 ǻ͖æɻPI.K  
 
� ȢʤʵŤúÔSůǈǏmɠƃ<BiȄɕmʤʵ@iM./ʘʒmǥHK.

iʤʵL-i$C>K#ȢʤʵSƼʀˆŊTŚȢʒPT�ª�¡�qpmǍŷ

>EʤʵM@i$fHK#ȢʤʵTǻ͖M./ͪÿmĉǮM>K.iEa#^

AŬaP#ȢʤʵP͹͜@iǻ͖æɻSʦ̪ṁ/$ 
 
3.1.1 ǻ͖æɻMT 
 
� ^A#ǻ͖æɻMTΤʫΥȈȢɊ͸ǻ͖͜ʖMȈȢǻ͖ĚÎ3ĭǻ͖ŚɣS

ȯȢP-iɻƾmʦ̪>#ǻ͖Pȟư<jK.iØĹm͢Ǘ@iɐǎmȃEP

@iEaP#ǻ͖æɻŚȢ˙ΓmŷaK.i$ 
ǻ͖ŚɣPT#È´Pʪ@ 18ʹ2gOiŚɣ3̡8gjK.i$ 
 
[4]BPOǻ͖æɻ®ʉ˒ĳ³ɀȹS HPfh 
ʽ 1ʹΰÃȽ#� ʽ 2ʹΰɕMǼɓ#� ʽ 3ʹΰòʺ1fWΉƃƞZSͭǒ 
ʽ 4ʹΰżȆMʫÎ#� ʽ 5ʹΰǾ˭®ǾΛSĳ³#� ʽ 6ʹΰś͡S̺Ë 
ʽ 7ʹΰŵǾ#� ʽ 8ʹΰ̋ɹ³Sͭǒ#� ʽ 9ʹΰȗč̇ɫ#�  
ʽ 10ʹΰɳˢ̋ɹ#� ʽ 11ʹΰǃ̋ɹ#� ʽ 12ʹΰ̔˪˨SĠďMǖ̽®Ȕ
ĻSĥhǛ.#� ʽ 13ʹΰƢĶS̺Ë#� ʽ 14ʹΰƢĶSĥhǛ.# 
ʽ 15ʹΰƢĶS̋ɹ#� ʽ 16ʹΰĖʏ®Ė̂Ļ®ĕˊĻONSƢĶ 
ʽ 17ʹΰͲ̆®µēɿSƢĶ#� ʽ 18ʹΰƢĶSȒ͸Śɣ 
 
� È³Sf/P 18ʹ2gOiǻ͖ŚɣL-i3#ȢʤʵMțb͹Þ3ɝ.ͪÿ
T&ʽ 8ʹΰ̋ɹ³Sͭǒ'M./ͪÿL-i$È´PȢΑʘPI.K͔[i$ 
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3.1.2 ǻ͖Śɣ&ʽήʹ̋ɹS˶ʂ'PI.K 
 
� ȢΑʘP͹>K#�ª�³Pȏ>þ<jiůǈǏSɠƃmʘʒM@iȢʤʵ

P̗ĺǃSΟ.ͪÿm[4]fhǟˈ@i$�  
 
��ǻ͖øŽT#ǻ͖Ȓ͸PƼ?K̔˪˨Sɾɘɴɔm˧ǒ>#µƽOǏ?m¶

0O.f/P@i$ 
��Ȅ̜mØ/ȒT#CSȄ̜mȈƙØHK.iÃ%PµƽOǏ?m¶0O.f

/Pɗǎ@i$ 
��ÃƺSēǱcµųm¶0i1CjS-iøŽSbSTǑͯPĥhǛ/$ 
��µƽOǏ?m¶0if/O´Ļ#ęl.ŐɹTͧ8i$ 
 �ʍʒ#Ɇ̃#ǉǌ#̃ưONSǊȔm̋ɹ@iȒT#̔˪˨PůǈǏm¶0

O.f/P@i$ 
!�ˋʬʒ®˫Ôʒ΂ŻP̛jiȒT#İ?΂ŻPǇ`Ã%SǏǊPͭǒ>O8

jUOgO.$ 
"�ː26ɪɥ@iȏícǂɨPţĕ@iȏíǚɕONPI.KT#̔˪˨S͆

ÔZSƮΏPėÿ#ͭǒ@i$ 
 
 
� È³P͔[K4EͪÿP͹>K#́ ˜ͪÿPɗʘ@iM#̔ ˪˨Pƀ>K&µ

ƽOǏ?m¶0O.f/P@i'c&ůǈǏ'&ͭǒ'M.HE#̔˪˨Z>H

2hMͭǒ>Eǻ͖mƺ38if/̠̋<jK.i$ 
 
� :jgSǻ͖æɻP͹>KT#ΟˋːȏíL-i3d0SůǈǏPɗʘ>K

.il8LTO.3#ǻ͖SȯƟMOi&̔˪˨ZůǈǏm¶0O.'&̔˪˨

ZµƽǏm¶0O.'M.HEȯƟͪÿP1.KTö͚L-i$ 
� fHK#ȢʤʵP18i#4KȓġƲSŁΕɪmȡɮPͼ;/M./ĥh˒_
Tǻ͖ṁ/³Lbƻ̑M<jiʤʵL-iM.0i$ 
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3.2 � ȏíSųôǃP͹@iŌ΁ʒēĳPI.K  
 
� [Ϋ](̔̕ƺɻóͶ�Śʩ2gƼʀ̔̕^L�)PfjU#ȏíP18iųôǃ
P͹>KTŌ΁ʒOē43-h#Ō΁ȻɣS˂ŷ3̇ljK.i$ 
� ȏí3ÃZSɾÔʒƮΏm¶0E¾ÙM>K#͠ğSõƨ¾ÙT#1993ƞP
r{¨�LS�ª���¯�£©LΩıSñǏĦǃʐÖmʐʎ>K.i¾Ù3

-h#CSƲ 1997ƞPTȈȢL�ª�p�¡¯�¥­m̔˪>K.iŰÚPʊ
ƙ3̒gj#ˎ 700ı3ʍ;Pǲ͖<j#CS¹PT PSESʐʎbśĶ<jK
.i$<gP 2003 ƞ 7 ȜPTȈȢL 294 ıS¹Ųɾ3Ô˭ΜLżƥʀ��w
x¡§PKǶƮ<jEǚYjSť.ȏím̔˪>K.i΁#36ıSɾƴ3ȏí
ͮ.Sʎɴmĵ>#ʍ;LǚƬmĦ8iM./¾Ù3śĶ<jE$ 
� :jgS¾ÙT#ȏí3ɾÔZ¶0iƮΏT^FȡʣSͪÿ3-i:Mmɱ

̫HK1h#ʐ͢¹SòʺcɾƴP͹>KbͥĀOǮʪɽŠ3ƻ̑L-i:M

mʪ>K.i$ƵHK#:jgS΂Ż3ɾ?O.EaSȻɣJ6h3ƻ̑L-

i$ 
� ɿȵǝ̈˛ĮʤʵǙLT#:jgS¾Ùm̈́^0KƝǗ 15 ƞ,17 ƞƤP#
˓ɟɿȵʛŭ̟¾ȵL-iŚɣ̪̤ʤʵͷʐ¾ȵ&ȏíSɾÔųôǃ̥ÜSȻ

ɣĕ'mŸȅ>E$:S¾ȵŚȉT#ȏíǝ̈S͝ƆPfhΟˋːL˵ŜǏ

S-iŦʅΌPKȏím̔˪L4iɽŠ3ɹŸSbSMOHK4EEa#ȏí

PfiΟǯǏm±Ã3ųôPĦ8ĥiEaPƻ̑OŌ΁Ȼɣm˂ŷ@i:ML

-HE$ 
� ÷ÔʒPT#̝ɡ̥ÜǚɕSͷʐm^Ȧ.#CS̥ÜǚɕPŚJ.Kȏí

Sɱɻʒ̑ňΤʅ̙M̚íƤ#͌Ƥ®˺ʚţĕ͛Ƥ#��¯­ʱē͛Ƥ#ʅΌ

ĀhȚ0ΔƤONΥSǢþm1:OHK.i$ 
� țˑʒPT#ɱɻʒ̑ňSūƬǃmŌ΁ʒPǜ̪@i:M3ƻ̑L-h#C

SEaP ISOS��� L-i IWA(International Workshop Agreement)m
Öi:M3ȝĒOǚɇL-iM<jE$:S IWAȁʹmʐ̇@iEa 2004ƞ
12ȜP ISOŌ΁¬¯|�¥��3ͷë<jE$:S¬¯|�¥��Ġď˨SĮ
ǎ¾ΑTŸ΁P 2005 ƞ 9 ȜPŌ΁¬¯|�¥��ĮǎȁșΤIWA3:2005ΥM
>Kʐ̇<jE$ 
� ĮǎȁʹLTȏíSɾÔųôǃM>K#ñǏĦǃʐÖ#ȏíͮ.#ʷÔȏí

Pfi̔̕ʌđPI.KS¨�|m͊ɠ@i:M3ͯ̑L-h#ÄƲ#ĄŻ͹
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Þ˨͸SėÿO�­�­��mƶO3g#ʯŲʒʣ̒PŚJ.KŌ΁̓Ȱĕm

ǫ͝@i:MSƻ̑ǃ3͔[gjK.i$ 
� :SĮǎ¾Αmǜ8iƭL#2005ƞP ISOMŌ΁ȻɣĕPI.K͜ǳÔąm
MiŌ΁ɯȍŭĽÎLT#ǝ̈ŭĽÎ TC-67&ēʒġWʷÔPfiȏíSèƦ
ZSƮΏ'3̡ˣ<j#ȏíPfiɾÔƮΏPI.KSǝ̈ª�¯�mʐ̇@

iEaPɘē3̇ljK.i$ 
� <gP#2006 ƞPT#ISO P1.K TC159(Ã͸ƑŲ)/SCΤÃ͸M��� 
Sr­�§|�¥­ΥP#ȏíSɾÔųôǃP͹@i���q}©¯�3̡ˣ

<j#ÄƲSŌ΁̓ȰĕSǫ͝ǘʈPI.Ḵ̵>E$ 
� È³P͔[K4Ef/P#Ō΁ʒOĥh˒_M>K#ȏíSųôǃP͹@i

̵̱3̇ljK1h#ŦʅΌĕc�q��ªrSΟˋːĕ3͝`ȑÄLT#<

gOi͆ÔʒƮΏcˋʬʒƮΏmďķ>EȏíSǮʪm˧0K.6ƻ̑3-i

M̜0i$ 
 
� � � �  
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3.Ω  ȏíMɾɻʒƮΏS͹ÞPI.K  
 
� ȢΑʘLTȏíMɾɻʒƮΏS͹ÞPI.K͔[K.6$ 
 
3.3.1 ɾɻʒƮΏMT 
 
� °˸ʒPĄʀ˨2gʎɴM>Ḳ0gjiɾÔƮΏPT#ƺɻʒOéΌMɾ

ɻʒOéΌ3-i$ƺɻʒOéΌM>KT#ºPĄʀ˨Sº̘ʒỌ0#EM

0Uʟ3ͯ.cµƽL-iONm..#ɾɻʒOéΌM>KT̔čc̯˅čO

NSÓ´M.HEÅ̕ʒʎɴmÏ/bSm./ŜĮ3ť.$ 
� È´Pʪ@(ŋ 3-1)TΟ˵ŜǏ�q��ªrSØʀP18iɾɻʒƮΏL-i$ 
 

 
ŋ 3-1 ȏíPfHK̿:iɾɻʒƮΏ 

[6](�¨¯�� ðʻ�q��ªrǝ̈ 6� Ο˵ŜǏ�q��ªr)̶Ęȥ� ˝ 
mĠ˧Pʾ˨3ÖǗ$ 
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3.3.2 ȏíͮ.PI.K 
 
� ȢΑʘLT#ȏíPfiɾɻʒOƮΏM>K#Ç̋ʒMb̜0iȏíͮ.P

͹>K͔[K.4E.$�

� �
�(ʣHK14E.z¯¬¯�� ȏíͮ.)PfjU#ȏí¡�qpǝ̈S

͝ɄPfh�ª�cȏʅc�¯ P1.KT#�
 ǝ̈mΝØ>E<^=^Oȏ

ím̔˪@iɀÎ3š0K4K.i$�

�^E#ɲPżƥLTŦʅΌLΟˋːO�q��ªr3ȓġ>II-h#fh˵

ŜǏSΟ.ȏímȷ>`:M3L4if/POHK4K.i$>2>#:/>

EȏíTȒPÔ̯µ˹ON#̔˪@iÃ%SèƦP̸SƮΏmbEg@:M3

śĶ<jK.i$�

� ÷ÔʒOèƦZS̸SƮΏM>K#ñǏĦǃʐÖ#ȏíͮ.#ʷÔȏíON

Pfiʟˋʌđ3-i3#ȢΑʘLTȏíͮ.P͹>K͔[i#:jgS/G

ȏíͮ.Tȏí¹S̔̕ʒO͟ēm4H28M>Kµƽʎɴ3ʐɾ@iɴǐL

-h#°˸P�¯­S¹m˶ʂPē4Ňif/O�r���|Oē4S-iȏ

ícǚǥGS��wx¡§ONPfiǶƮL#ǚYjSť.ȏíONS̔˪P

fHKɾ?c@.M˧0gjK.i$�

� °˸ʒOʎɴTāȟʎɴM>Ka^.#åǁǏ#R`8#ΖΌ̀ʑ<gPû

cɎ#ŀɜSšď#ˮͪµƽǏON3-h#țˑʒPTĲ4ɋcńĲONPʱ

̇@iM̜ljK.i$�

 
3.3.3 ȏíSɾÔƮΏ 
 
� [5](̔̕ƺɻóͶ�Śʩ2gƼʀ̔̕^L�)PfjU#ÃTǊśS 80%È³
m̔̕2gƶiM<jK1h#ȏíĆɨTèƦPǀlQƮΏm¶0i¾3-i

M<jK.i$ðPb̛jEͪÿLT-i3#1997 ƞ 12 Ȝ#�ª�SÃɋp
�¡¯�¥­ʉ˒m̒K.EòʺS°ͪ3ʶɮÔ̯mƎ>#ôŌLˎ 700 Ã3
ǽǂ͇Lǲ͖<jE$:S¾ÊTʾ˨S̠ǔPbȃ>.ͪÿL-i$CSƲS

̯[LȏíSñɪɥPĞň3-i¾3Ăȍ>#ʉ˒Pƀ@i˶ºyr�§r­

3ąŷ<jE$ 
� ñSɪɥF83#ɾÔPƮΏm¶0il8LTO6#ȏíͮ.ʿSŦʅΌȏ

íSǱjc#ʟˋʌđPfiƮΏbǦǴ<jK.i$ 
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� :Sf/O¾ǐm̈́^0K#˵ŜǏmɵHEȏíĒȬ3bEg@ɾÔZSƮ

Ώ3ǖƾ<j#Ⱥ%OȄΌ2gʤʵ3͝nL.i$ 
 
� ÷ÔʒPT#ɿȵǝ̈˛ĮʤʵǙLT&ȏíSɾÔųôǃ̥ÜɕSȻɣĕ'

Pĥh˒nF$ɚŤLT#p�¤¯�¡­���¯­»͇ȒS»hɱͮ.͹͜

Sʤʵ3-h#͟ēͮ.MSΙÑǃmǚ32hPȏíͮ.SĞň̚ȍmʘǦ>

EŌ΁Î̵ΤVIMS2007Υ3ͷë<jK.i$ 
 
� ȏí3̔˪˨P¶0iƮΏTŦ46ÿ8KΪI-iM<jK1h#CjgT#

˶Ʊʬ˓ˍ#ͮ.#ʟˋʌđ#ʐÖFM̜ljK.i$ 
ȏí3̔˪˨P¶0i 4ŦƮΏmʪ>E(ŋ 3-2)3È´SbSMOi$ 
 

 
ŋ 3-2 ȏí3̔˪˨P¶0i 4ŦƮΏ 

(̔̕ƺɻóͶ�Śʩ2gƼʀ̔̕^L�)øƐǋ¿� ʗá� ȏíǊś¡�qp

ŲÎ� ˝� mĠ˧Pʾ˨3ÖǗ$ 
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3.3.4 ɾɻƮΏm̿:>c@.ȏí  

 
� ȏíPfiÃÔZSƮΏSʤʵ3͝`ȑÄP1.KT#ɾɻƮΏm̿:>c

@.ȏíΤŋ 3-3ΥM./bS3ÿ2HK.i$ 
ȏíSÙT#È´S(ŋ 3-3)Pʪ@͚hL#Ίɂ>EƠÕŲȼȺmɗ̔@iF8
LÔ̯mƎ@Ãb.i3#ť6TȏíS͌ƤL-HEh#˺cŋƭSȒ͸ǫʱ

3ŁΕMOHK.i$͒ƞ#żƥPTŦʅΌS�ª�3ȓġ>K.i3# 
°˸ʒPT#̋ʪʅΌ�r�Τ̔ͰΥ3Ŧ46Oi\N#ȏíSɾÔZSƮΏ

č3š@M<jK1h$ȑÄS�ª�ƕŜm˧ǒ@iM#ÃZSƮΏmǩi:

MTȶaKͯ̑L-iM̜0i$ 
� <gP#țȃSʣ̒PfiM#°ͪSòʺPͽgjK.Eñ͠ÿǃʐÖ3#

�ª�SŦʅΌĕPfHK#ǗÃ^LƢ3iMSǖƾb-h#ȏíSɾÔƮΏ

ʤʵTÄƲ<gPͯ̑Ƥmš@Ī˰ǃ3-i$È´P-9iΤŋ 3-3ΥTɾɻɹ
̷m̿:>c@.ȏíSÙL-i$ 
 

 

ŋ 3-3 ɾɻƮΏm̿:>c@.ȏíSÙ 
[5](̔̕ƺɻóͶ�Śʩ2gƼʀ̔̕^L�)øƐǋ¿� ʗá� ȏíǊś¡�q

pŲÎ� ˝� mĠ˧Pʾ˨3ÖǗ$ 
 
 
 
 
 
 

>=@? $�

�� �,��430
#��2:76

�& >=@?430�&2:76

�
�� >=@?430�
��2:76

�� �,��.�*0'�	�2:76

��/ <@?.�,0- 5�9�;:76

"	� �,��.�*0"%	�2:76

�� >=@?6����+��8!9(1

	� >=@?6�+�)��	�
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3.3.5 Ąʀ˨MĄʀɽŠP͹lȋň 
 
� Ο˵ŜǏ�q��ªr��� SĄʀ˨S̼̾cɲƸONS̑ňPfi#ɾ

ɻƮΏMS͹ÞǃbǦǴ<jK.i$:jgT#âÃƓL-iMĂȂ<jiŜ

Į3ť6#ɾɻʒOƮΏm̥Ü@iŜĮPT#�¯�UgI4SĞňMOiE

a#-^hʤʵ<jK.O.$CSEa#µʦŷObSbĴ`3#È´SΤŋ

3-4ΥPCS°̖mʪ@$ 
 

 

ŋ 3-4 ȏíĄʀ˨MĄʀɽŠP͹lȋň 
[6](�¨¯�� ðʻ�q��ªrǝ̈ 6� Ο˵ŜǏ�q��ªr)̶Ęȥ� ˝�

mĠ˧Pʾ˨3ÖǗ$ 
 
 
 
 
3.3.6 ̔̕ʌđM̔͂΅S͹ÞPI.K 
 
� ^A#̔̕ʌđPI.KF3#�ª�mǍŷ>K#ȏí�­�­�SĜ̷̥

Üm@iŜĮ#̔̕ʌđS̘ɪmŤ@¾TL4O.$Ù0U#ȑÄLTp�¡

ʉ˒ʿLT&�ª�2g΅jK#ͪƅmȍi6>K̒^>e/'ONS�«�

�3ói¾Tɸ>6O.$:Sf/P#�ª�̔˪M̔̕ʌđTĀHKbĀj

O.͹ÞL-h#ȏí�­�­�SĜ̷̥ÜPbƮΏm¶0i:M3ʪĿ<j

K.iEa#ȢΑʘLT#�ª�̔˪M̔̕ʌđP͹>K͔[i$ 
 

G, ]�

'n ^_?\�O[#6�V�@��|�C1t.]p����@|�������r�2�/t>�p

A:

/


^_?\

��X8\�

hr�2�/


2�/

-P�c\�

�� /

;+N

L�(

-JPH3 j�(o�f(oB�(

FJPH3 ��o�Y

Wlo4� Wlo4� ������Wlt�r�~NHtdv��p&�Wltq��~������hr�axy�zrp

SQ�b�L�=�*k��w�zrp

j�oB�tmr�~*k��w�zr

)�}U��~��"%/thr�igy{r�

Z5z�u����T%�������

���A:�<	hr�2�/tmrp

�/�KJ����������r�2�/tmr

R��9^o9�����`7t�uv���\/q�p

��X8\�t�r}������hr�axy�zrp

hr�2�/tmr}<	hr�axy�zrp

KFPG,

KJPG,

-JPG,

KJPH3


2�/tmr���ED���*k��w�zrp

-P�c\�tmr}!$hr�axy�zrp

�e���� z�sIUsthr�igy{r�

M0��������*k��w�zrp
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� ͻȢgSʤʵ[15]Pżƥø̔˪ɽŠP18i TVS̔͂΅M TV�r�P͹@
i̔̕ʌđ̥ÜM./bS3-i$ 
� ͻȢgSʤʵLT#żƥø̔˪ɽŠP1.K#̔͂΅Sͣ.3̔̕ʌđPġ

]@ƮΏPI.KS̥ÜŸΞmΨʴΙS�­�­�mØʀ>K42r­�L̇H
K.i$<gP#�q��ªr�r�SƮΏbǩiEaP#65r­�SŦŕ�
q��ªrmʀ.KbŸΞṁHK.i$ 
� ˔Ȭ#42r­�mØʀ>EŸΞP1.K#̔͂΅3 165cm2g 220cmS¹
͸͂΅P1.K#̔̕ʌđTțƂPOi͂΅3-i:M3Ăȍ>E$ 
^E#65r­�SŦŕ�q��ªrP1.Kb#220cmÆ͒L̔̕ʌđ3țƂ
POi:M3Ăȍ>E$ 
� :jgS˔ȬT#̔ ̕ʌđS̘ɪ2g#ͥ Ƀ̔͂΅3:S¹͸͂΅PűŐ>#

�q��ªr�r�PÛűBA˗ƀ̔͂΅P͹Þ@iĪ˰ǃ3-i¾mʪĿ@

i˔ȬMOHE$ 
� <gP#:S̔͂΅P1.KTɒóǏbİȒPƶgjiĪ˰ǃmʪĿ@i˔

ȬMOHE$ 
 
�ÁǏʬ˓ɘē3Ο^iMɒóǏmǏ?iM̜ljK.i 
 
 
 
3.3.7 ̔̕ʌđġWɒóǏPġ]@ƮΏS·Ç͸Ɉ͋ 
 
� ͻȢgSʤʵ[16]LT#�ª�S�q��ªr�r�3̔̕ʌđPġ]@ƮΏ
P͹>K#20 ɅÇM 50 ɅÇL·Ç͸Ɉ͋ṁHK.i$<gPɒóǏSǦȻ
MOiÁǏʬ˓ɘēͱPI.Kbɡŷ>K.i$�q��ªr�r�T 42r­
�M 65r­�L-HE$ 
� CS˔Ȭ#165cm-i.T 220cmS̔͂΅P1.K#NGgSƞΣƈb̔˪
ƲS̔̕ʌđ3ƃO.ìĳP-HE$ 
� ÁǏʬ˓ɘēͱP͹>KT#65r­��q��ªrmØʀ>EȦÊLT#20
ɅÇT#50ɅÇPɈ[K̔˪ƲSšďͱ3NS̔͂΅P1.KbŦ46#Mh
l8 165cmS̔͂΅P1.K#ȝǎPŦ46OHE$ 
� :S:MT#20 ɅÇT 50 ɅÇPɈ͋>KÁǏʬ˓ɘēƤSƮΏ3ģȏ<j
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c@.:MmʪĿ>E$ 
� <gP#ͻȢgSʤʵ[17]LTİȺSŸΞm#ȦÊmţȘ>K̇HK.i$ 
ðSʤʵfh#�ª��q��ªr�r�m°Išc> 17 r­�m͕ď>E$
<gP#̔͂΅m 110cm#165cm#220cm#330cmM>K.i$ 
Ɉ͋ƀ̷T 20ɅÇM 50ɅÇL-i$ 
� :jgS˔Ȭ#NGgSƞΣƈb�q��ªr�r�P͹ÞO6#165cm -
i.T 220cm S̔͂΅P1.K̔˪ƲS̔̕ʌđ3ƃO.ìĳP-HE3#

110cm#165cm#220cm#330cmS 4ȦÊL·Ç͸SƓT_gjO2HE$ 
� °Ȅ#ÁǏʬ˓ɘēPI.KT#·Ç͸LSƓ3̪agjE$CSìĳT 65
r­�SŦʅΌc 17r­�SƂʅΌLb̪agj#.AjS̔͂΅P1.Kb
20 ɅÇSȄ3 50 ɅÇPɈ[K̔˪ƲSÁǏʬ˓ɘēͱ3ôKŦ46OHK.
E$ 
 
 
3.4 ȏíMº̘ʒĜ̷Pġ]@ƮΏPI.K  
 
� ::^LT#ȏí3Ã͸S͆ÔPġ]@ƮΏP͹>K͔[K4E3#::2

gTȏí3Ã͸SĜ̷Pġ]@ƮΏP͹>K͔[K.6$ 
 
3.4.1 ɧþĒȬSΌ2gS��r��r�Sͣ.PfiĜ̷ţĕ 
 
� ͸ƋgSʤʵ[9]PfiM#ʊOiȏí̋ʪ��r�mʀ.EŜĮ#İ?ȏí
�­�­�mʹ̽>EŜĮLb#CSĜ̷3ţlHK6iM./¾3śĶ<j

K.i$ 
� ^E#Ƃ΢gSʤʵ[10]PfiM#ȏí�­�­�SǏǃʒĒȬT#ĭʴSē
4�§¡¯�MʅΌ�r�PfHKŦ46ƮΏ<ji:M#^EİȒP#ʠʘ

@iē4�§¡¯�cǏǃňŰ#�­�­�SɲǃONPfHK#CSȺʚ3

Ŧ46ʊOi:M3ʦ̪<jE$^E#ʊOi��r�ΤƂ΢gSʤʵLTǳ

ƘΆ̧#�§���ª�#�«�t|�¯ΥP1.K#CjDjPͥĀOǏǃ

ʒĒȬmƶiEaSȄɕM>K#ď͛Ƥcx¡§˓̓SĒȬʒOąƷSĪ˰ǃ

3̒þ<jEM>K.i$ 
� <gP#&ē4�§¡¯�'3ȏí�­�­�Pƀ@iʹ̽SĜ̷mȹǗ@i
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ͯ̑O�o|�¯S°IL-i:M3#ÀþħgSʤʵ[11]#ƐƍgSʤʵ[12]#
PfHKʪ<jK.i$ 
 
:jgSʤʵm^MaiM#ȏí�­�­�SǏǃʒ̥ÜSͯ̑O�o|�¯

M>K#ʅΌ�r�Τ̋ʪ��r�Υ#ē4�§¡¯�M./:M3-9gji$ 
 
 
 
3.4.2� ̋ʪ�r�M̔͂΅Sʣ̕3ǏǃʒĒȬPġ]@ƮΏP͹>K  
 
� ȢΑʘLT#ĉΑʘΤ3.3Υm̈́^0E³L#̋ʪ�r�M͂΅Pɗʘ>#̋
ʪ��r�Sͣ.P͹@iǏǃʒĒȬPġ]@ƮΏPI.K͔[K.6$ 
� ðSʤʵLbʪ>Ef/P#ȏí�­�­�Pƀ@iĜ̷̥ÜP1.K#�

�r�Τ̋ʪ�r�ΥSͣ.TǏǃ̥ÜPƮΏm¶0i:Mmʪ>E$ 
� ȏí�­�­�Pƀ@iĜ̷̥ÜP1.K#ǏǃʒĒȬPġ]@ƮΏS�o

|�¯M>KT#̔͂΅bͯ̑L-i$ͫgSʤʵ[13]PfiM#̔͂΅3°ŷ
L-iŜĮ#̔Ͱ̙@OlGʅΌ�r�3Ŧ46OiPIj#͓čc˵ŜǏM

.HE̥Ü̫Pƀ@i̥Ü3Ο^i3#İ?̔Ͱ̙Lȏímʹ̽>EŜĮL-

HKb#̔͂΅SţĕPÏHK#:jgS̥Ü̫Pƀ@i̥ÜTţĕ@i:M

M#͏͎̙SǸÖPfHKʣ̕<ji̒28S͂΅M�r�Sţĕ3#Ÿ͂΅

MŸ�r�SţĕİȺSĒȬmġ]>K.i¾mʪ>E$ 
 
 
 
3.4.3� ̔˪ɽŠPƼ?E�­�­�ąÖ3ͯ̑L-iɪPI.K 
 

� ŦŞgSʤʵ[14]PfiM#İ?�­�­�Lb#Øʀ@iɀȣPfhȏíS
̒0ȄSͣ.3ɾ?#ʹ̽˨3�­�­�2gĦ8iĜ̷3ʊOiEa#ȏí

ąÖ˨Sǎŋ@i̋ɹMʊOiȏím̔˪@iM./ŁΕ3ɾ?i$ 
:jfh#̔˪˨3ƺőf6Ǐ?i˹̾O�­�­�Čh#ʹ̽@iPT#N

Sf/Őɹc̔˪ɽŠ3Ū^>.S2mȴ̞@i:M3̮ΕMOh#<gP

ťȺĕ@i̔˪ɽŠPƼ?E�­�­�ąÖ3ͯ̑MOHK.iM͔[#:j
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gŁΕS̚ɐɕSˌħM>K#ͥĀO�ª¯ ª¯�MʅΌ�r�S̐΄O͹

ÞǃSÿȪṁHK.i$ 
� ˔Ȭ#Ǐǃʒ̥ÜMʅΌ�r�1fW�ª¯ ª¯�MS͸PT̐΄O͹Þ

ǃ3-h#�­�­�̔˪ȒSǏǃʒĒȬcɧþʒĒȬT#�ª¯ ª¯�3

ĭʴSĜ̷Sƫ<P΋˜ƭʒOƮΏm¶0#>2b#�­�­�SøŽcʅΌ

�r�PfHKbCSƮΏ3ʊOHK.i:Mmȍg2P>E$ 
� >E3HK#Ⱥ%O��r�ɽŠLSΟĻ̾Oȏíʹ̽mŸɹ@iPT#�

ª¯ ª¯�Sţĕc��r�SŦ4<ON#�­�­�ąÖȒPƗȞ@iȏ

íSǏǃʒ̥ÜPʇǎ>EȏíąÖcȏíýɻ3ƻ̑L-iM͔[K.i$ 
 
� ŦŞgSʤʵLT#�ª¯ ª¯�mţ0i:ML#Ǐǃʒ̥ÜSųŷmT

2HK1h#�­�­�ąÖȒP-iʲƤSǦȻm¶0i:MPŦ4Oǎ˥m

̒þ>K.i$ 
 
 
 
3.4.4� �q��ªr̚íƤMĜ̷̥Ü 
 
� ͻȢgSʤʵ[18]P 4KM 2KS�­�­�mɈ͋>#�­�­�̔˪¹S�
q��ªr̚íƤMɾɻ®ƺɻɴǐS͹Þmɡŷ>EbS3-i$ 
� ʤʵLT#4K ƀƼ 65 r­�ɜȕ�ª�mʀ.K#̚íƤSʊOi�ª��
­�­�̔˪ṁHE$CS˔Ȭ#4KSƺɻ̥Ü��pT 2KSCjMɈ͋>
K#�­�­�SøŽPfhĒȬSƤĮTʊOibSSô˸ʒP&˵ŜǏ'&͓

čǏ'&¨p¨�qǏ'&̾Ǐ'&ː2<'ʿL.AjbȝǎPŦ42HEM./

˔Ȭmʪ>E$ 
� ͻȢgSʤʵ˔ȬT#4K ȏíS̔˪3#ƺɻʒOΟǯǏc˲ɘēSΟ^h#
1fW˶Ʊʬ˓ɘēSɑΊĕPIO3iĪ˰ǃmʪĿ@i˔ȬMOHE$ 
� ^E#İ? 4Kȏím̔˪>EŜĮLb#˶ɮSΚȔ�­�­�L#ÅS�­
�­�PɈ[KƺɻʒO¨§�|�ǏSšŦc˶Ʊʬ˓ɘēSɑΊĕ3̪ag

jE$ 
� ͻȢgSʤʵP1.K#4KM 2K�­�­�3İ?ȏímʀ.Kb#̌Ξ˨
P¶0iƮΏPTͣ.3-i:Mmʪ>K.i$4KS\/3#fh¨p¨�q
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mbHK.i:M2gb#̾Ǐcːc2<SƤĮ.3³3h#̌Ξ˨P-E0

iƮΏbƫ.:MmʪĿ>K.i$ 
 
 
3.4.5 Ŧ4<SǅƙǃPI.K  

 
� ȢʤʵLT#̋ʪ�r�Τ̌úÔSŦ4<ΥMůǈǏS͹͜ǃmÿȪ@i:

MmʘʒM>K.i$CSEa#&Ŧ4<Sǅƙǃ'mɬ̔@i:MTL4A#

ȢΑʘLT&Ŧ4<Sǅƙǃ'PI.K͔[i$ 
 
3.4.5.1 Ŧ4<SǅƙǃMT 
 
� Ù0U#̓³PʷHK.K͇3͒J.K6iSmʞaiȒ#˚˴Pȏi:S

͇SíTɇ%MŦ46OHK.i3#˶͈͇CSbS3Ŧ46OHEf/PT

Ǐ?O.$ 
� :Sf/PɱɻʒP°ŷSŦ4<SɱÔmʊOHE͂΅2gO3aK#CS

˚˴íSŦ4<3ţlHKb#CSɱÔSŦ4<3ţlgO.f/Pʣ̕<j

i:Sɹ̷T&Ŧ4<Sǅƙǃ'MĸUjK.i$ 
� :Sf/P#ɱÔSƇǃT°ŷ>EbSMʣ̕@iìĳ3Ã͸PT-i$ 
ǅƙǃPT#ȍi<#˺#Ŧ4<#ƭ#ÒˣONP͹@ibS3-i$ 
 
 
 
3.4.5.2 Ŧ4<Sǅƙǃ1fWCSɡŷ 
 
� ðPb͔[Ef/P#Ŧ4<SǅƙǃMT#ɱÔMS͂΅3ţĕ>KCS˚

˴íSŦ4<3ţlHKb#CSɱÔm\]°ŷSŦ4<Pʣ̕@iìĳS:

ML-i$ 
� >2>#ɹŸPT#˚˴íSŦ4<Tţĕ>K.iSL#:SɱÔSŦ4<

mµţPǏ?iPTăSǚ32h3Ąʀ<jK.iM˧0gjK.i$:Sf

/Oǚ32hM>K#˧0gjibSTɱÔ^LS͂΅L-i$:S͂΅3ȍ

ʦPÿ2jU#:jPŚJ.K˚˴íSţĕS̎Ƀ3̇ljiM˧0gji$
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:Sf/O͂΅Sǚ32hM>KT#CSɱÔSǎķ#øŽ3˹6ÿ2i:M

c#˓ΞʒPCSɱÔPO?_3-i:MONbŦ4Oǚ32hPOiM˧0

gjK.i$ 
 
3.4.5.3 ʐ͢MS͹Þ 
 
� Ŧ4<SǅƙǃTɾ^jK2g2OhȊ.ɇ΀2gêlHK.ibSOS2#

͵.Ȓ͸m28KŲ˦<jiS2PI.KT#Ĩ62g̵̱3O<jK.i$ 
>2>#NGg2SƀŜL̬ȍ<jiM./fhb#¸˨MbͪÿʒPTɃ>

6#:jg3ɞŐ>K.iM./S3Ÿ΁SM:kL-iM̜ljK.i$ 
 
� ŰÚΤ7,9ɅΥMŦÃMPI.KŦ4<Sǅƙǃmɡŷ>Eʤʵ3-i$( 
ŋ 3-5):jPfiM#͒͂΅LSƓTCj\NŦ46O.3 18.3mÈ³POi
MƓ3Ŧ46Oh#ŰÚSŜĮT-^hŦ4<Sǅƙǃ3_gjO.:M3l

2i$:jT#ŰÚSŜĮTƀ̷ɱSǎķSɻ̚3ėÿLO6#ŦÃT:jg

Sǎķ2gͤȄSƀ̷Pƀ@i͂΅Ǌśmƶi:M3L4iEaFM˧0gj

K.i$ 
 

 
 

 
  

ŋ 3-5 ŦÃMŰÚSŦ4<SǅƙǃSɈ͋ 
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ƩʀïΥ[19] �ª��¥­ŲÎ̩� ʽ 33Ɣʽ 12ĬΤ1979Υ(ɲ΃� ̔̕Mʅ
í� 2-3� ʷÔ̔MŦ4<Sǅƙǃ)NHKǻ͖ʯŲŚʩʤʵǙ� ųʁ� ʳ 

 
 
� Ŧ4<SǅƙǃMȢʤʵMS͹͜ǃm˧0K_iM#Ŧ4<SǅƙǃPfi

˓ΞćLS&:ŠúÔT:S6g.SŦ4<L-k/'M.HEǏ̕T#ͣ

ĺǏM>KůǈǏPˡ3iĪ˰ǃ3-i$ 
� C/.HE¾bďķ>K#ȢŸΞṁ/ƻ̑3-i$ 
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3.5� ȢʤʵSÉ̬  
 
� ȢʤʵSÉ̬T#İ?̌úÔLb#�q��ªr³P̋ʪ<ji�r�LĜ

̷3ţĕ@iMSð̇ʤʵc 2K/4KSͣ.ONSð̇ʤʵmbMP#�r�M
ůǈǏPɗʘ>#É̬M>K��r�mţĕ<Bi:MLůǈǏ3ɠƃ@i$

�ůǈǏMˋːƤPfiƮΏ3-i$�ï%â%Ã3ǥHK.ǐúÔZSů

ǈǏSƮΏ3-i$M./²ɪmÉ̬M>ÿȪm@@ai¾M@i$ 
 
 
3.6 ȢʤʵSǎ˥  
 
� Ȣʤʵṁ/ǎ˥m͔[i$ȢʤʵT#ɹŐ·S¹LbʘP@i¾Sť. 4K
ȏíM�ª��q��ªrSŦŕĕm˧ǒ>#CjPÏHKɾ?iŁΕS˻m

-g2?aͼ;/M@iʘʒ3-i$ 
� 4K�ª�c�q��ªrSŦŕĕTÃÔZSƮΏ3:j^LÈ³P̿:i
M<j#ĭȄΌLʤʵ3͝agjK.i$ 
� ȢʤʵLT#É̬S²ɪmÿȪ@i:ML#�q��ªr³P̋ʪ<jǐ

úÔSůǈǏm#ʅ̾m˾M<APɠƃ<BiȄɕm˧ȱ@i°ĐMOi:M

3L4iM˧0K.i$CS˔Ȭ#Οˋː<mɠƃ<BAP#ÃPc<>.ȏ

íǮʪɕmǮȱ@i:ML#:j2gðPɾ?iĪ˰ǃS-iŁΕm-g2?

aͼ7:MP̹ɶL4iM˧0K1h#:j3ȢʤʵSǎ˥L-iM˧0K.

i$ 
 
3.7 ȢʤʵSˆŊ  
 
� ȢʤʵTΟˋːĕMŦʅΌĕ3͝`ȑÄSǻ͖¾Ǌm˯ȔP#ÃPc<>.

ȏímʘǦ>K.i$ÃPc<>.ȏíSʤʵcȏíPfiÃÔZSƮΏSʤ

ʵSͯ̑ǃT̴̪<jK1h#ȏíǊś¡�qpŲÎʿmT?aM>K#ĭȄ

ΌLʤʵ3͝agjK.i$ 
� ȏímʀ.Eº̘ʒĜ̷̥ÜŸΞbť6śĶ<jK1h#N/.HEȏíL#

N/.HE�¯­LĜ̷3ţĕ@iS2ʿ#śĶ<jK.i$ 
>2>#�ůǈǏSɠƃ�P�v¯x�>EʤʵT\]ɬ6#4KcŦʅΌĕM



 28 

.HE#fh¨p©<mɍaiȑÄP1.KT#ǎ˥S-iʤʵM˧0gji$ 
� ȢʤʵLT#ΟˋːȏíP18iůǈǏMS͹͜ǃSʤʵPɭɪm˕hʤʵ

ˆŊ(ŋ 3-6)M>E$ 
 

 
ŋ 3-6 ȢʤʵSˆŊ 

 
ȢʤʵP1.KT#̌úÔS˟ƂPɭɪmĮlBi3#țˑʒPT#ůǈǏm

Ǐ?iĪ˰ǃS-ǐúÔSǦȻĕ3ʘʒL-i$ 
� ǦȻmɘʀ@i:MPfHǨúÔPfiůǈǏSƃO.ǻ͖��� mÖ

iPTŦ46ÿ8K³̠ŋS 5 IS��|�mɢE@:M3ƻ̑FM˧0gj
i3#Ȣ̱ȁSˆŊM>KT#΢ŝhͪÿS&ʅím˟Ƃ<Bi:MLůǈǏ

Tɠƃ@iS2'&N/.HĚúÔPƀ>KȝĒOS2Τ͠ğS˓Ξ#ͥĮǃ

ʿΥ'M./ͪÿmȍg2P@i:MmʘȻM>E$ 
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ʽΪʹ�� ŸΞ  
� ʽ 4ʹP1.KT#&ΟˋːʅíP18ǐúÔS̋ʪ�r�MůǈǏS͹͜
ǃP͹@iÿȪ'PI.K#ʾ˨3̇HEŸΞP͹>K͔[i$ 
 
4.1 ŸΞȸ̑  
 
� ɹŐ#ǻ͖ȵʆLT 4KȏímƢaf/M@iē43-h#~¯�©�ª�ʿ
LTȇP 4Kǻ͖3ͷŬ<jK.i$̂ Eżƥʀ�ª�b 4K�ª�3ȓġ>K
1h#CjPÏHK#żƥʀ�ª�SŦʅΌĕ3͝nL.i$4KȏíTΟˋː
Lːͪ^L̒0΋ƙPˤ>.ģΌ#Ã͸SΖcʔ˳#ȋ̄ON#ΠȍPȏ>E

ŜĮ#:j^LÈ³PůǈǏmǡ4c@.̌úÔ3-i:MbǦǴ<jK.i$

CSEa#Οˋː<mɘ2>O3gb#ůǈǏmǡ4P6.̋ʪȄɕmʤʵ@

iƻ̑3-i$ȢʤʵLT#ůǈǏmǡ4c@.̌úÔMůǈǏmǡ4P6.

̌úÔS¿IS̘ɪfȟΞ˨Pʅím_Bi$ĭʴ̌úÔT 6 ɇ΀S�r�
Pÿ8#̌úÔm˟Ƃ<Bi:ML#ůǈǏ3ɠƃ@i2N/2̌Ξ˨P̥Ü

>K.EF6$ 
 
 
4.2 ŸΞøŽ  
 
� ȢŸΞLT#4ȫSʅímØʀ>#CjgSʅím SDɕ1fWº̘̥ÜPf
HǨΞ˨P̥Ü>Kbg/M./bSL-i$ 
^A¾ĉp­~¯�M>K#ĭʴʅíPƀ>K-g2?a&ůǈǏ3-i'&ů

ǈǏ3O.'M./̥Üṁ.#Ƈǃmÿ8E$ 
� CSƲ#SDɕL̥Ü>KbgHE�¯�mňŰÿȪPfHKÿȪ>#º̘̥
ÜM>K#SDɕSƭŽ̦ƀPɪȀmǧhÿ8#CjDjSůǈǏMŦ4<S͹
ÞǃPI.KbɈ͋ÿȪm@i$ 
 
� Øʀ>EƭŽ̦ƀP͹>KT#ð̇ʤʵ[14]LØʀ<jEbSmØʀ>E$̥
Ü̫Tʅí̥Ü@iŜĮPØʀ@i̥Ü̫L-i$:S̥Ü̫T#1175̫S̥
Ü̫m 400Sİ˥̫P^Ma#ȘP KJɕmʀ.K 25̫S̥Ü̫P˕HE$Ș
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P|§��¨­}Pfh 12̫mǢþ$țˑʒPʾ˨3#ͅēǏʿSēʅʀS̥
Ü̫mĈͿ> 9̫^L˕h͑nFbSmØʀ>E$ 
È´P#Ÿ΁PØʀ>E̥Ü̫(ŋ 4-1)mSBi$ 
 

 
ŋ 4-1Ÿ΁PØʀ>EƭŽ̦ƀΤίƀΥ 
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4.3 ŸΞ�«��r�  
 

� ŸΞṁ/P-Eh#�|¨¯­³PǞƮ@iEaSʅí�­�­�3ƻ̑

MOHE$È´P#ʅí�­�­�SÖǗMÖǗPØʀ>EɀȣPI.K͔[

K.6$ 
 

4.3.1 ʅí�­�­�SÖǗ 
 

� ʅí�­�­�SÖǗP͹>KT#fhΟˋːOʅí�­�­�mÖǗ@i

EaP#r­�¯���³P-iʅímØʀ@iSLTO6#ʾ˨3ÖǗ>E

bSmØʀ@i:MP>E$ 
� 2015ƞ 11Ȝ 15ȈPȩÂͬȈͰƕP-iťǵēɱõŎŽúÔǶƮPĳ2.#
Ÿ΁PŸΞPØʀ@iʅí�­�­�SÖǗṁHE$È´Pʪ@ʅí 4ȫ(ŋ 
4-2)3#ÄŇŸΞPØʀ>EʅíL-i$ 
 

 
α¢©¢��γ� � � � � � � � � � � αws γ 
 

 
α̅γ� � � � � � � � � � � � � � αȋ̄γ 

ŋ 4-2 ŸΞPØʀ>Eʅí 4ȫ 
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È³S 4ȫSʅímCjDj 3840�2160(16:9)P�¨�­}ďƑṁ.ŸΞʀ
SˏȣM>E$ 
� O1#ÄŇSŸΞLØʀ@iʅíT#ʅΌ°ȨP̋ʪ@iM./ȦÊmI8

E$�ª�ǻ͖LŤúÔmʅΌ°ȨPȏ@¾TƃO.2b>jO.3#ŸΞ

ṁ/³L#-iʲƤSŚɣ3ƻ̑FM˧0EEa#ÄŇTʅΌ.HV.P̋

ʪ@iM./ȦÊSïLʅímØʀ>E$ 
 
4.3.2 ʅí�­�­�ÖǗPØʀ>Eɀȣ 
 
ÄŇ#³̠Sʅí�­�­�mÖǗ@iEaP#Panasonic ʫ̏S LUMIX 
DMC-GH4H,DMC-GH4Τŋ 4-3ΥmØʀ>E$� � � � � � � � �  
 

 
ŋ 4-3  Panasonicʫ̏� LUMIX DMC-GH4H,DMC-GH4 
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4.4 ŸΞɀȣ  
 
ŸΞṁ/P-Eh#È´Sɀȣmɣê>#CjDjØʀ>E$ 
 
ΤΧΥ4K�«�t|�¯ 
� ȢʤʵS̑L-i 4K m̋ʪ@iɫP#SONY ʫ̏S Date Projector 
VPL-GT100(ŋ 4-4)mØʀ>E$ 
Ŧ4<mɇ΀PƼ?K˟ƂΤǤŦΥ<Bi:M3ƻ̑L-HEEa#¨¢�­

ǸÖPfi˟Ƃ#ǤŦmê0#2I 4Km̋ʪL4iEa VPL-GT100mØʀ>
ŸΞm1:OHE$ 

 

 
ŋ 4-4  SONY Date Projector VPL-GT100 

 
 
ΤΨΥ�©¯w¯�£­�|¨¯­͘͠ŕ� α100 inch 16:9γ 
� ȢʤʵLT�ª��q��ªrmǍŷ>#̌úÔm˟Ƃ<BůǈǏmɡiŸ

Ξṁ/3#ʅΌm˟Ƃ>Eh#ǤŦ<BiM./ÖȵSĄÝǃm˧ǒ>#Ȉ

ȩȿ˱ƑȵȮƨÎʫS�©¯w¯�£­�|¨¯­͘͠ŕ(ŋ 4-5)mØʀ>KŸ
Ξṁ/:MM>E$ 
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ŋ 4-5 Ȉȩȿ˱ƑȵȮƨÎʫ 
�©¯w¯�£­�|¨¯­͘͠ŕ� α100 inch 16:9γ 

 
ΤΩΥȖƛ� SANGETSUʫ̏ 
 
� ŸΞṁ/΁#ŸΞPØʀ>Eͪƅ3�§r­�L-HE$CSEa#Ȉ¹

SŸΞPˣ.KTŤñ3óh#ŸΞPƮΏ@iĪ˰ǃ3-HEEa#Ȗƛ(ŋ 4-6)
mØʀ>ŸΞɽŠPfiƓʊ3ɾ^jO.f/P>E$ 
 

 
ŋ 4-6  SANGETSUʫ̏� PK1144 
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ΤΪΥMini Display Port HDMI ţǰ~¯�©� 4KƀƼ 
27inch iMac Retina 5KM Date Projector VPL-GT100mǪ˘>#4Kþčṁ
/EaP#ȮƨÎʫ�¦�Sţǰ~¯�©(ŋ 4-7)mØʀ>E$ 

 

 
ŋ 4-7  Mini Display Port (ThunderboltʻŰ)-HDMI 

4K:3840�2160   30Hz� � Full HD:1920�1080 60Hz 
 
ΤΫΥ27inch iMac Retina 5K 
4Kþčṁ/EaP#5Kþč^L̇/¾Sþȧi iMac Retina(ŋ 4-8)mØʀ
@i:MM>E$ 

 

ŋ 4-8  27inch iMac Retina 5K 
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ΤάΥMac Book Air� 11inch Mid2011 
ȢʤʵLT#4KʅíMɈ͋@iɫP#2KʅíSĜ̷̥ÜḃHE$2KʅíS
þčP͹>KT#Mac Book Air(ŋ 4-9)mØʀ>Kþč>E$ 
 

 
 

ŋ 4-9  Mac Book Air� 11inch Mid2011 
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4.5 ŸΞ̌Ξ˨PI.K  
 
ǓǕ˥şŦŲ��� ��r­®���¡­�ʤʵʯSŲɾmT?aM@iĭ

ʴ͹Þ˨mƀ̷M>K#20ıΤͯ̐mĴ` 22ıÿΥS�¯�mĥƶ>E$ 
22ıÿSø̢TÈ´S(̋ 4-1)SM1hL-i$ 
̌Ξ˨T̔̕ʊƙSɬ.˨mƀ̷M>E$̂ E#°˸̔˪˨mƀ̷M>EEa#

ȓɇfh�ª�m̒K.iÃmƀ̷M>E$ 
 

̋ 4-1 ŸΞ̌Ξ˨°̖ 
̌Ξ˨ ǃă 2K/4K 

1 ʄǃ 2K 
2 ʄǃ 2K 
3 ʄǃ 2K 
4 ũǃ 2K 
5 ʄǃ 2K 
6 ʄǃ 2K/4K 
7 ũǃ 2K/4K 
8 ʄǃ 2K 
9 ũǃ 2K 

10 ũǃ 2K 
11 ʄǃ 4K 
12 ʄǃ 4K 
13 ʄǃ 4K 
14 ũǃ 4K 
15 ʄǃ 4K 
16 ʄǃ 4K 
17 ʄǃ 4K 
18 ʄǃ 4K 
19 ũǃ 4K 
20 ʄǃ 4K 
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4.6 ŸΞɽŠ  
 
ŸΞŜǙM>KǓǕ˥şŦŲʢ³z£­�� 34Ȳ� �v��|�®¨�¯�®
r­��q�¤¯�ƆʪŹmØʀ>E$ 
È´PŸΞɽŠ(ŋ 4-10)(ŋ 4-11)(ŋ 4-12)mŋLʪ@$ 
 

 
ŋ 4-10 ŸΞ¹SȺŰ 

 

 
ŋ 4-11 p�s­�>O3gŸΞ@iȺŰ 
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ŋ 4-12  ŸΞͪƅS̨ːŋ 

ΤǓǕ˥şŦŲʢ³z£­�� 34Ȳ� �v��|�®¨�¯�®r­��q�
¤¯�ƆʪŹΥ 
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4.7 ŸΞǚΒ  
 
� ȢŸΞSǚΒT#ʾ˨3�¯�q�¯�¯mĔa#ŸΞøŽS̬ȍc̥Ü�

¯�SͭƖ2gŇĤ#r­��¤¯ƭƨPfi˩4ĥh̯ȭ^LṁHE$ 
øŽTÈ´S͚hL-i$ 
 
�*ŸΞȸ̬̑ȍ+ 
®ŸΞøŽS̬ȍΤ30ʰΥ 
®ŸΞ�¯�S̬ȍΤ30ʰΥ 
®¾ĉp­~¯�S̠ó̬ȍΤ30ʰΥ 
 
�*ŸΞ+Τ25ÿΥ 
®�¢©¢��Sʅí� 80ŕ�60ŕ�49ŕ�42ŕ�32ŕ�26ŕ 
®�ws Sʅí� � � 80ŕ�60ŕ�49ŕ�42ŕ�32ŕ�26ŕ 
®�̅Sʅí� � � � � 80ŕ�60ŕ�49ŕ�42ŕ�32ŕ�26ŕ 
®�ȋ̄Sʅí� �   � 80ŕ�60ŕ�49ŕ�42ŕ�32ŕ�26ŕ 
 
�*ǏǍ̠óM˩4ĥh̯ȭ+Τ5ÿΥ 
®�ǏǍ̠óΤ2ÿΥ 
®�˩4ĥh̯ȭ 
®�ˑ¼ 
 
ŸΞT³̠Sf/P#4ȫSʅíPƀ>K#CjDjά�r�m̥Ü@iƭmM
HE$ 
2KSʅí#4KSʅíMbP#80ŕ�26ŕS˟Ƃ>K.6bSS�¯�mĥƶ
>E$È´PCSəjSŋ(ŋ 4-13)mʪ@$ 
 
ŸΞS΁#�«�t|�¯S�¯ ɀ˰Pͽʆ3-h#80ŕ�26ŕZ˟Ƃ@i
΁PT 32ŕ2g�|¨¯­MȳŰmʱē@iȄɕmĥHE$ 
O1#̋ʪ@iŦ4<TŢjˀS�ª��q��ªr�r�mŚɣP>Kɐa

E$ 
 <gP#ʅíS̋ʪΒƣmɐai΁#˟Ƃ<BK.6��¯­F8LTO6#
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ǤŦ<BK.6��¯­Τ26 ŕ�80 ŕΥbͦǠˬLT-HE3#[21] (ȏí
̋ɹSǾʯș� ı�¯­PŲYɐŷʒ�|��| 100)PfjU#°˸ʒPȏ
í̋ɹP1.K#̌úÔmǤŦ>K͒62g_Bi|«¯�p��SǚɕTǄ

ƿǏmšƚ<BiȄɕPØʀ<ji$CSEa#ʅímǤŦ<BK.6M#Ǆ

ƿǏSšƚPIO3iĪ˰ǃmǥHK.iEa#ȢʤʵLTͿŤ>E$ 
 
 

ŋ 4-13  80ŕ2g 26ŕZSəjSr¡¯�ŋ 
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ʽΫʹ  ŸΞ˔Ȭ  
� ʽ 4 ʹPK#ʾ˨3Ÿȅ>EŸΞP͹>K͔[K4E3#ʽ 5 ʹLTCS˔
ȬPI.K#˧ſmÁ0K͔[K.6$ 
 
5.1 ¾ĉp­~¯�˔Ȭ  
 
� ¾ĉp­~¯�PK#¢©¢��#ws #̅#ȋ̄Sņ̌úÔP͹>K#

ʅím̒B#ůǈǏmǏ?i2N/2Ňˁ>KbgHE$ 
È´PCS˔Ȭ(̋ 5-1)mʪ@$ 
 
ɗΥÈ´Sp­~¯�P18i 2K/4KM./̋ʪT#p­~¯�ȒɪL#2K/4K
ĽúÔm̒El8LTO6#2��¯­SŸΞL#NSŸΞmĦ8E2Sͣ.
mʪ@bSL-i$ 
 

̋ 5-1 ůǈǏSȝɬP͹@i̋ 
¢©¢�� ws  
(2K)80�26 -iΰ0 ʄΰ0 ũΰ0 (2K)80�26 -iΰ2 ʄ: 1 ũ: 1 

O.ΰ10 ʄΰ6 ũΰ4 O.ΰή ʄΰ5 ũ: 3 

̅ ȋ̄ 
(2K)80�26 -iΰ8 ʄΰ5 ũΰ3 (2K)80�26 -iΰ6 ʄΰ3 ũΰ3 

O.ΰ2 ʄΰ1 ũΰ1 O.ΰ4 ʄΰ3 ũΰ1 

¢©¢�� ws  
(4K)80�26 -iΰ0 ʄΰ0 ũΰ0 (4K)80�26 -iΰ2 ʄΰ0 ũΰ2 

O.ΰ12 ʄΰ9 ũΰ3 O.ΰ10 ʄΰ9 ũΰ1 
̅ ȋ̄ 
(4K)80�26 -iΰ7 ʄΰ5 ũΰ2 (4K)80�26 -iΰ7 ʄΰ5 ũΰ2 

O.ΰ5 ʄΰ4 ũΰ1 O.ΰ5 ʄΰ4 ũΰ1 
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5.2 ňŰÿȪmʀ.E˖̝ýɻ  
 
� SDɕPfHK�¯�Ĥ΃ṁ.#ňŰÿȪPfHK˖̝ýɻṁ.#NSf
/OňŰPfHKʅím̥Ü>K.iS2#ö͚ňŰmǩHE$CS˔ȬmÈ

´Pʪ@$ 
 
*¢©¢�� 80ŕ�26ŕΤ2KΥS��¯­+ 

 
̋ 5-2 ¢©¢�� 80ŕ�26ŕΤ2KΥS��¯­ 

�

�

� ȏíSĜ̷̥Üm³̠S 10SƭŽ̦mʀ.K#ºňŰɕ#�¨��|�Ň͈
PfHKňŰÿȪṁ.#ö͚ňŰmƁ.E(̋ 5-2)$ 
 
� ¢©¢��ʅím 80ŕ�26ŕZ˟Ƃ<BE��¯­P͹>KT# 
ʽ°ňŰ:ƺőf.�µƽO#¨§�|�L4i���ª�Sɤ^i#Ū4�ů.#
M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο.̸˽ͱm>Kʪ>

K.EEaĜ̷ňŰMĹı>E$ 
 

!�"�=�
���� LOLJK.&�1(,�QT0R

�
S �
( �
)


�A3$��; &%.-' &%'.+ &%().

NMJFH:5C$HKPH=�?C &%.** $&%&.- &%','

�5$	3 &%-, $&%&', $&%&,+

��;$���; &%,.. &%&(, &%&.+

�B4$�3 &%&(' &%/', $&%&*(

#�;$>@79 $&%&* &%/' $&%&/'

5D3$�3 &%*+/ &%++. $&%&'.

���=2C$���=�3 $&%&'+ &%+*) &%&.*

 @83$ <63 &%'.- &%) &%,(*

GEI &%&)- $&%'-, &%+'(

�
�� (%-- (%*) -%,

����� (-%-'+ +(%&. +/%-')
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� ʽ¿ňŰΰɦg2�ˉ.#ΠȍO�]c8EM.HE#M.HEʅí³Šú

ÔZSǏ̕c̚íƤmʪ@ƭŽ̦ƀZS̸˽ͱ3Ο.Ea#̚íƤňŰMĹı

>E$ 
 
� ʽ²ňŰΰ̒c@.�̒P6.#�r�M.HE#ʅΌSŦ4<m̋@ňŰZ

S̸˽ͱ3Ο.Ea#Ŧ4<ňŰMĹı>E$ 
 
*ws  80ŕ�26ŕΤ2KΥS��¯­+ 

̋ 5-3 ws  80ŕ�26ŕΤ2KΥS��¯­ 

 
 
ws ʅím 80ŕ�26ŕZ˟Ƃ<BE��¯­P͹>KT#(̋ 5-3) 
 
� ʽ°ňŰΰΠȍO�]c8E#ɦg2�ˉ.#4j.�ɏ.#M.HEʅí³S

̌úÔZSǏ̕c̚íƤmʪ@ƭŽ̦ƀZS̸˽ͱ3Ο.Ea#̚íƤňŰM

Ĺı>E$ 
 
� ʽ¿ňŰΰƺőf.�µƽO#¨§�|�L4i���ª�Sɤ^i#˶ɮO�

µ˶ɮO#M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο.̸˽ͱ

!�"�=�
���� GFN.&�1(,�RU0S

�
T �
U �
V

#�;$>@79 &%/(. &%&*+ &%'.+

�B4$�3 &%.// &%'.) &%'-.

5D3$�3 &%-)/ &%)') &%&.)

 @83$ <63 &%,*' &%'+, &%&&.


�A3$��; &%'+) &%/)* &%&&.

POLHJ:5C$JMQJ=�?C &%(* &%.'' $&%'('

��;$���; $&%&&/ &%-'- $&%))(

�5$	3 &%*&+ &%-'+ &%&,-

IEK $&%&&) &%'. $&%-&'

���=2C$���=�3 &%). &%&', &%,-/

�
�� )%&' (%-* '%'+

����� )&%'*- (-%*+* ''%++(
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m>Kʪ>K.EEaĜ̷ňŰMĹı>E$ 
 
� ʽ²ňŰΰ˵ŜǏS-i�˵ŜǏSɬ.M.HEʅΌSŦ4<MS͹͜ǃ3Ο

.ƭŽ̦ƀS̸˽ͱ3ȶaKΟ.Ea#Ŧ4<ňŰM>E$ 
 
*̅ 80ŕ�26ŕΤ2KΥS��¯­+ 
 

̋ 5-4̅ 80ŕ�26ŕΤ2KΥS��¯­ 

 
 
 
̅Sʅím 80ŕ�26ŕZ˟Ƃ<BE��¯­P͹>KT#(̋ 5-4) 
� ʽ°ňŰΰ¨§�|�L4i���ª�Sɤ^i#ƺőf.�µƽO#Ū4�ů

.#M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο.̸˽ͱm>K

ʪ>K.EEaĜ̷ňŰMĹı>E$ 
 
� ʽ¿ňŰΰɦg2�ˉ.#ΠȍO�]c8E#˵ŜǏS-i�˵ŜǏSɬ.#M

.HE#ʅí³ŠúÔZSǏ̕c̚íƤmʪ@ƭŽ̦ƀZS̸˽ͱ3Ο.E

a#̚íƤňŰMĹı>E$ 
 

"�#�?������  $0(�3*.�QT2R

��S ��T

ONLHJ<7E&JMPJ?�AE ('1*, &('(*0


�C5&��= ('1)/ (')(,

	7&
5 ('01 ('))

7F5&�5 ('.1- (',)1

!B:5&!>85 ('.,/ (')(-

��=&���= ('.,+ ('(1)

IGK (',*0 &('+0.

�D6&�5 ('*/+ ('0*0

%�=&@B9; (')/* ('0(0

���?4E&���?�5 &('(*+ ('.-1

���� ,'(0 *'),

����� ,('00, .*'*1*
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*ȋ̄ 80ŕ�26ŕΤ2KΥS��¯­+ 
 

̋ 5-5ȋ̄ 80ŕ�26ŕΤ2KΥS��¯­ 

 
 

ȋ̄Sʅím 80ŕ�26ŕZ˟Ƃ<BE��¯­P͹>KT#(̋ 5-5) 
 
� ʽ°ňŰΰɦg2�ˉ.#ΠȍO�]c8E#4j.�ɏ.#M.HEʅí³S

̌úÔZSǏ̕c̚íƤmʪ@ƭŽ̦ƀZS̸˽ͱ3Ο.Ea#̚íƤňŰM

Ĺı>E$ 
 
� ʽ¿ňŰΰƺőf.�µƽO#Ū4�ů.#¨§�|�L4i���ª�Sɤ^

i#M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο.̸˽ͱm>K

ʪ>K.EEaĜ̷ňŰMĹı>E$ 
 
� ɁP#4KʅímØʀ>#80ŕ�26ŕZʅímǤŦ<BK.6��¯­S̥
ÜṁHE$̥ÜȄɕġW˖̝ýɻT˟Ƃ��¯­Mİ°L-h#ȏíSĜ̷

̥Üm³̠S 10SƭŽ̦ƀmʀ.K#ºňŰɕ#�¨��|�Ň͈PfHKň
ŰÿȪṁ.#ö͚ňŰmƁ.E$ 
 

#�$�@������ �!%1)�4+/�RU3S

��T ��U

�E7'�6 )(2/2 )(*+2

&�>'AC:< )(120 )(*)+

8G6'�6 )(0/0 )(*1

"C;6'"?96 )(0* )(-*-

���@5F'���@�6 )(-*/ ')()1/


�D6'��> )(+++ )(2**

	8'
6 )(*-0 )(12.

POMIK=8F'KNQK@�BF )(**. )(1*1

 �>'� �> )(*+. )(.*-

JHL ')()2, )(-./

���� ,(** ,

����� ,*(*/0 ,)()2
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*¢©¢�� 80ŕ�26ŕΤ4KΥS��¯­+ 
 

̋ 5-6 ¢©¢�� 80ŕ�26ŕΤ4KΥS��¯­ 

 
 

¢©¢�� 80ŕ�26ŕΤ4KΥS��¯­P͹>KT#(̋ 5-6) 
 
� ʽ°ňŰΰ¨§�|�L4i���ª�Sɤ^i#Ū4�ů.#˶ɮO�µ˶ɮ

Oƺőf.�µƽO#M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο

.̸˽ͱm>Kʪ>K.EEaĜ̷ňŰMĹı>E$:j^LT³Ò²ISƭ

Ž̦mǢþ>E3#˶ɮO-µ˶ɮO#ƺőf.-µƽO#SƭŽ̦T\]Ɠ3ɬ
.M˧0#ÄŇTĴai:MP>E$ 
 
� ʽ¿ňŰΰɦg2�ˉ.#ΠȍO�]c8E#˵ŜǏS-i�˵ŜǏSɬ.#M

.HEʅí³ŠúÔZSǏ̕c̚íƤmʪ@ƭŽ̦ƀZS̸˽ͱ3Ο.Ea#

̚íƤňŰMĹı>E$ 
 
 
 

!�"�=�
���� LOLJK.&�1(,�QT0R

�
S �
(

NMJFH:5C$HKPH=�?C &%.,) $&%&.)

�5$	3 &%.+/ &%&&,

��;$���; &%-/, $&%'()


�A3$��; &%-/) $&%&*)

�B4$�3 &%&/. &%+(/

#�;$>@79 &%-+, &%+(,

 @83$ <63 &%-'/ &%(&*

5D3$�3 &%,, &%*',

���=2C$���=�3 &%, &%+**

GEI &%()* $&%*-/

�
�� *%,/ '%)(

����� *,%/*+ ,&%'+*
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*ws  80ŕ�26ŕΤ4KΥS��¯­+ 
 

̋ 5-7 ws  80ŕ�26ŕΤ4KΥS��¯­ 

 
 
ws  80ŕ�26ŕΤ4KΥS��¯­P͹>KT#(̋ 5-7) 
 
� ʽ°ňŰΰƺőf.�µƽO#¨§�|�L4i���ª�Sɤ^i#Ū4�ů

.#M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο.̸˽ͱm>K

ʪ>K.EEaĜ̷ňŰMĹı>E$ 
 
� ʽ¿ňŰΰΠȍO�]c8E#ɦg2�ˉ.#˵ŜǏS-i�˵ŜǏSɬ.#M

.HEʅí³ŠúÔZSǏ̕c̚íƤmʪ@ƭŽ̦ƀZS̸˽ͱ3Ο.Ea#

̚íƤňŰMĹı>E$ 
 
 
 
 
 
 

!�"�=�
���� GFN.&�1(,�RU0S

�
T �
(


�A3$��; &%/&. &%&))

POLHJ:5C$JMQJ=�?C &%./ &%'),

�5$	3 &%.++ &%((*

��;$���; &%-+) &%(*-

IEK &%+( $&%&,*

#�;$>@79 &%'(. &%./*

�B4$�3 &%&*- &%-/)

���=2C$���=�3 $&%(&* &%-(*

 @83$ <63 &%)., &%,+,

5D3$�3 &%),. &%,),

�
�� )%+( (%/(

����� )+%(. ,*%+'
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*̅ 80ŕ�26ŕΤ4KΥS��¯­+ 
 

̋ 5-8̅ 80ŕ�26ŕΤ4KΥS��¯­ 

 
 

̅ 80ŕ�26ŕΤ4KΥS��¯­P͹>KT#(̋ 5-8) 
 
� ʽ°ňŰΰŪ4�ů.#ƺőf.�µƽO#¨§�|�L4i���ª�Sɤ^

i#M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο.̸˽ͱm>K

ʪ>K.EEaĜ̷ňŰMĹı>E$ 
 
� ʽ¿ňŰΰΠȍO�]c8E#ɦg2�ˉ.#̒c@.�̒P6.#M.HEƭ

Ž̦ƀ3ȶaKΟ.̸˽ͱmʪ>EEa#̚íƤňŰMĹı>E$ 
 
� ʽ²ňŰΰ4j.�ɏ.#˶ɮO�µ˶ɮO#�r�M.HEƭŽ̦ƀS̸˽

ͱ3Ο6#̋ʪ<jiŦ4<MS͹͜ǃ3Ο.MĂȂ>EEa#Ŧ4<ňŰM

>E$ 
 
 

"�#�?�
����  $0(�3*.�QV2R

�
S �
T �
U

�7&	5 ('1,- (')(. (').0


�C5&��= ('1,, &('((- ('*)*

ONLHJ<7E&JMPJ?�AE ('01) ('(1/ ('*+.

%�=&@B9; ('(0) ('1)/ ('**.

�D6&�5 ('(,/ ('/-, ('+0.

!B:5&!>85 ('),* ('.-, (',,/

���?4E&���?�5 ('(). ('.)1 ('(*

7F5&�5 ('*.) ('*,. ('0*)

��=&���= (')*1 ('+(0 ('/+1

IGK (',(, (')*) ('.*,

�
�� *'0- *',) *')+

����� *0'-- -*'.- /,'(+
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*ȋ̄ 80ŕ�26ŕΤ4KΥS��¯­+ 
 

̋ 5-9ȋ̄ 80ŕ�26ŕΤ4KΥS��¯­ 

 
 
ȋ̄ 80ŕ�26ŕΤ4KΥS��¯­P͹>KT#(̋ 5-9) 
 
� ʽ°ňŰΰ¨§�|�L4i���ª�Sɤ^i#ƺőf.�µƽO#Ū4�ů

.#M.HEŃŪǃʿSâ%ÃPfiŪǏƤʿmʪ@ǦȻ3Ο.̸˽ͱm>K

ʪ>K.EEaĜ̷ňŰMĹı>E$ 
 
� ʽ¿ňŰΰΠȍO�]c8E#ɦg2�ˉ.#˵ŜǏS-i�˵ŜǏSɬ.#M

.HEʅí³ŠúÔZSǏ̕c̚íƤmʪ@ƭŽ̦ƀZS̸˽ͱ3Ο.Ea#

̚íƤňŰMĹı>E$ 
 
 
 
 
 
 

#�$�@�
���� �!%1)�4+/�RU3S

�
T �
+

POMIK=8F'KNQK@�BF )(2++ )(+,1


�D6'��> )(2*/ )(*/2

�8'	6 )(1,, )(*0.

 �>'� �> )(.0. )(,-

JHL )(--2 ')()+,

&�>'AC:< ')()* )(20.

�E7'�6 )(*1+ )(1-+

���@5F'���@�6 )(),* )(/1/

"C;6'"?96 )(,- )(/,.

8G6'�6 )(,++ )(.1.

�
�� ,(*0 ,(*

����� ,*(0)- /+(01+
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*˖̝ýɻS^Ma+ 
̋ 5-10 ˖̝ýɻS^Ma 

¢©¢�� ʽ°ňŰ ʽ¿ňŰ ʽ²ňŰ 
Τ2KΥ80�26 Ĝ̷ňŰ ̚íƤňŰ Ŧ4<ňŰ 
Τ4KΥ80�26 Ĝ̷ňŰ ̚íƤňŰ  

ws   
Τ2KΥ80�26 ̚íƤňŰ Ĝ̷ňŰ Ŧ4<ňŰ 
Τ4KΥ80�26 Ĝ̷ňŰ ̚íƤňŰ  

̅  
Τ2KΥ80�26 Ĝ̷ňŰ ̚íƤňŰ  
Τ4KΥ80�26 Ĝ̷ňŰ ̚íƤňŰ Ŧ4<ňŰ 

ȋ̄  
Τ2KΥ80�26 ̚íƤňŰ Ĝ̷ňŰ  
Τ4KΥ80�26 Ĝ̷ňŰ ̚íƤňŰ  
 
 
� ¢©¢��S 2Kʅí#4Kʅí#̅S 2Kʅí#4KʅíP͹>KT#ʽ°ň
ŰMʽ¿ňŰ3CjDj°˷@i˔Ȭ(̋ 5-10)MOHE$ 
� CSEa#:S 2ȫSʅíP͹>KT#Ĝ̷ňŰΤůǈǏM͹ÞS-iňŰΥ
mĂȂŚɣM>Kʅí̥ÜṁHK.i}©¯�L-iM˧0#ÄƲT#:S 2
ȫmɈ͋˧ſ>K.6:MP@i$ 
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5.3 ƶɪĕPfiìĳÿȪ  
 
� ȢΑʘLT#̥Ü�¯�ZȀämXh#ƝœämMh#CjDjSʅíM�

r�Pƀ@iĜ̷ţĕm_K.6$ȀäT̥Ü�¯�Sƒfh 1,7SȀämX
h#Ɲœm˃þ>E$ 
}§�S̒ȄL-i3#˞͉S 4 m¹͸ɪM>K#Ȁä3´3iPƵHK#ʅ
íZSĜ̷T˹.bSMOi#͗PȀä3³3iŜĮT³3iPƵHKʅíZ

SĜ̷Tǈ.bSMOi$ 
 
*¢©¢��Τ2KΥ80ŕ�26ŕ+ 

̋ 5-11 ¢©¢��Τ2KΥ80ŕ�26ŕSƝœɪ 
 

 

� � � � � � ŋ 5-1 ¢©¢��Τ2KΥ80ŕ�26S˟Ƃ��¯­ǫʱ 

 Average 
ήΦŕ 3.08 
άΦŕ 2.96 
Ϊίŕ 2.98 
ΪΨŕ 3.06 
ΩΨŕ 2.95 
Ψάŕ 3.05 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

Ɲœä�

̌Ξ˨Χ�

̌Ξ˨Ψ�

̌Ξ˨Ω�

̌Ξ˨Ϊ�

̌Ξ˨Ϋ�

̌Ξ˨ά�

̌Ξ˨έ�

̌Ξ˨ή�

̌Ξ˨ί�

̌Ξ˨ΧΦ�
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� ¢©¢��Τ2KΥ80ŕ�26ŕP͹>KT#ƝœäTΤ̋ 5-11ΥS͚hL-
hNS�r�P1.Kb\]ȾU.S˔ȬMOHE$Τŋ 5-1Υ 
� :S˔Ȭm̈́^0E³L#¢©¢��Τ2KΥ80 ŕ�26 ŕS¾ĉp­~¯�
mĠɯ>K_iM#̌Ξ˨ôĽ3ůǈǏTɬ.MŇˁ>K.i$ 
� :S˔Ȭfh˧ſL4i:MT#CbCbůǈǏSɬ.̌úÔT#�r�T

͹ÞO6#°ŷSƤĮ.ĽúÔm_K.iĪ˰ǃ3-i:M3l2HE$ 
� <gP˞͉S 4mŚɣPƝœäm̒K_iMƝœäT 3mƝ̇ʱē>K1h#
bMbMůǈǏmǡ.K.O.̌úÔL-HE:M3}§�2gb̭_ĥj#

¾ĉp­~¯�MSʚ͹ǃb-i:M3l2i$ 
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*̅Τ2KΥ80ŕ�26ŕ+ 
̋ 5-12� ̅Τ2KΥ80ŕ�26ŕSƝœɪ 

 Average 
80ŕ 4.14 
60ŕ 3.65 
49ŕ 3.72 
42ŕ 3.58 
32ŕ 3.61 
26ŕ 3.55 

 

 
ŋ 5-2 ̅Τ2KΥ80ŕ�26ŕS˟Ƃ��¯­ǫʱ 

 
� ̅Τ2KΥ80ŕ�26ŕP͹>KT#ƝœäTΤ̋ 5-12ΥS͚hL-h#ʅí
�r�m˟Ƃ<BiPIjK#˼ƜLT-i3ůǈǏ3ɠƃ>#CSƲTȾU

.L-iM./˔ȬΤŋ 5-2ΥmƶE$ 
¾ĉp­~¯�mĠɯ@iM#ůǈǏ3-iÃ3 8 ı#ůǈǏ3ɬ.Ã3 2 ı
L-HE$ 
� ˞͉S 4 mŚɣM>K#Ĝ̷ƤĮ.m_K.6M#ĭ̌Ξ˨MbPìĳM>
K#̋ ʪ�r�3Ƃ<6OiPƵHK#ƝœäZ͒J.K.6ìĳ3_gji$

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

Ɲœä�

̌Ξ˨1 

̌Ξ˨2 

̌Ξ˨3 

̌Ξ˨4 

̌Ξ˨5 

̌Ξ˨6 

̌Ξ˨7 

̌Ξ˨8 

̌Ξ˨9 

̌Ξ˨10 
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80ŕP1.KĜ̷3ǈ2HEbSTĜ̷3˹6Oiìĳ3-i3#80ŕP1.
KĜ̷S˹.˨T#26ŕP1.KĜ̷3ǈ6Oi˨b.E$ 
� :S˔ȬmĦ8K#˧0gji:MM>KT#ŦʅΌP1.KĜ̷Ƥ3Ο.

ÃPMHKTƂʅΌPOi:ML#͗PĜ̷3ǈ6OiĪ˰ǃ3-i:M3ÿ

2HE$:S˔Ȭ2g̜0i¾T#˟Ƃ<BiMůǈǏ3ɠiÃb.i3#͗

S��¯­b-iEa#cThNGgSéPb#þȧiͽhSůǈǏmǡ4P

6.̋ʪ�r�mǩiƻ̑3-h#Ɲœäm̒ȶaiƻ̑3-iM̜0i$ 
 
�  
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*¢©¢��Τ4KΥ80ŕ�26ŕ+ 
 

̋ 5-13 ¢©¢��Τ4KΥ80ŕ�26ŕSƝœɪ 
 Average 

80ŕ 3.19 
60ŕ 2.88 
49ŕ 2.74 
42ŕ 2.80 
32ŕ 2.78 
26ŕ 3 

 

 
 

ŋ 5-3 ¢©¢��Τ4KΥ80ŕ�26ŕS˟Ƃ��¯­ǫʱ 
�  
� ¢©¢��Τ4KΥ80ŕ�26ŕP͹>KT#ƝœäTΤ̋ 5-13ΥS͚hL-
h#ôÔʒPTȾU.L-i$ː26̒K.6M#80ŕP1.KțbůǈǏ3
ƫ6#Ƴ%P´3iìĳm_Bi3#42ŕLƃ>ůǈǏ3šď>#32ŕP1.

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

Ɲœä�

̌Ξ˨1 

̌Ξ˨2 

̌Ξ˨3 

̌Ξ˨4 

̌Ξ˨5 

̌Ξ˨6 

̌Ξ˨7 

̌Ξ˨8 

̌Ξ˨9 

̌Ξ˨10 

̌Ξ˨11 

̌Ξ˨12 
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KTůǈǏ3ɠƃ>E$>2>#26 ŕP1.KTůǈǏ3³Ȍ>K.i$Τŋ
5-3Υ¾ĉp­~¯�mĠɯ@iM#̌Ξ˨}©¯�S 12 ıôĽ3ůǈǏTɬ
.Mˁ0K.i$ 
� ˞͉S 4 mŚɣM>K̒K.6M#ŦťȀ3ΪÈ´SämĥHK1h#bM
bMʅíPƀ@iĜ̷Tǈ.bSLTO.:M3l2i$¾ĉp­~¯�˔Ȭ

MSʚ͹ǃb-i:M3l2i$ 
� �  
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*̅Τ4KΥ80ŕ�26ŕ+ 
̋ 5-14̅Τ4KΥ80ŕ�26ŕSƝœɪ 

 Average 
80ŕ 4.75 
60ŕ 4.34 
49ŕ 3.75 
42ŕ 3.38 
32ŕ 2.97 
26ŕ 3.05 

 

 
ŋ 5-4̅Τ4KΥ80ŕ�26ŕS˟Ƃ��¯­ǫʱ 

 
�  
� ̅Τ4KΥ80ŕ�26ŕP͹>KT#ƝœäTΤ̋ 5-14ΥS͚hL-h#ʅí
�r�m˟Ƃ<BiPÏHK#ůǈǏ3ɠƃ@iìĳmMHK.i$Τŋ 5-4Υ 
:S˔Ȭm̈́^0E³L#¾ĉp­~¯�mĠɯ>K_i$¾ĉp­~¯�L

TůǈǏ3-iÃ3 7 ıL#ůǈǏ3O.Ã3 5 ıL-HE$˼ƜůǈǏmǏ

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

Ɲœä�

̌Ξ˨Χ�

̌Ξ˨2 

̌Ξ˨3 

̌Ξ˨4 

̌Ξ˨5 

̌Ξ˨6 

̌Ξ˨7 

̌Ξ˨8 

̌Ξ˨9 

̌Ξ˨10 

̌Ξ˨11 

̌Ξ˨12 
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?iÃS\/3ť.$ 
� ˞͉S 4mŚɣP_K.6M#80ŕP1.KʅíZSĜ̷3ǈ2HE˨bʅ
í3˟Ƃ@iPƵHK#ŦťȀ3ŚɣäÈ´SämMHK.i$:S:MTʅ

í˟ƂPfHKĜ̷3˹.ȄĳZMʱ̇>K.6ìĳ3-iM.0i˔ȬMO

HE$ 
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5.3.1 İ°̌úÔøP18i��¯­Ɉ͋  
 

̋ 5-15 ¢©¢��S 2KM 4KSƝœä 
 2K 4K 

80ŕ 4.14 3.19 
60ŕ 3.65 2.88 
49ŕ 3.72 2.74 
42ŕ 3.58 2.80 
32ŕ 3.61 2.78 
26ŕ 3.55 3 

 
*¢©¢��+ 

 
ŋ 5-5 ¢©¢��ʅíS 2K/4KɈ͋ 

�  
� ȢΑʘLT#2KM 4KmɈ͋>K_E$CjDjSƝœäTΤ̋ 5-15ΥS͚
hL-h#Ɉ͋>K_iMΤŋ 5-5Υ2K b 4K bͣ.T-^h̒gjA#İ?
ämMHK.i:M3l2i$ 
� :Sf/O˔ȬMOHEɻʂm˧ſ@iM#2Kʅíb 4Kʅíb#¾ĉp­
~¯�P1.KůǈǏmǏ?K.iÃT1gA#bMbMůǈǏmǏ?P6.

3.08 2.96 2.98 3.06 2.95 3.05 3.19 
2.88 2.74 2.8 2.78 

3 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

80ŕ→26ŕΤΨKΥ�

80ŕ→26ŕΤΪKΥ�
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̌úÔT#�r�ţĕPfi#Ĝ̷Sţĕmɾ?O.Ī˰ǃ3-i:MmʪĿ

@i˔ȬMOHE$ 
 
*̅+ 
 

̋ 5-16 ̅S 2KM 4KSƝœä 
 2K 4K 

80ŕ 4.14 4.75 
60ŕ 3.65 4.34 
49ŕ 3.72 3.75 
42ŕ 3.58 3.38 
32ŕ 3.61 2.97 
26ŕ 3.55 3.05 

 

ŋ 5-6 ̅SʅíS 2K/4KɈ͋ 
 

� ̅PI.K#ƝœäTΤ̋ 5-16ΥS͚hL-h#2K ʅíP͹>KT#80 ŕ
2g 26ŕP28KůǈǏ3ɠƃ@i3#CSƲT#\]ȾU.L-i$ 
� 4KʅíP͹>KT#80ŕ2g 32ŕP28KT#ʅím˟Ƃ<BiPIjK
ůǈǏ3ɠƃ>K.i:M3l2iΤŋ 5-6Υ$ 

4.14 
3.65 3.72 3.58 3.61 3.55 

4.75 
4.34 

3.75 
3.38 

2.97 3.05 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

80ŕ→26ŕΤΨKΥ�

80ŕ→26ŕΤΪKΥ�
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� :S˔Ȭ2g˧ſL4i:MT#2KʅíP1.KT#ůǈǏmǡ.E^^S
ɴǐ3˘63#4K P͹>KT´3HK1h#4K SǥIΟˋː<3#fhÃZ
ƮΏm¶0K1h#CS˔Ȭ3ģȏ<jK.iSLTO.2M˧0gji$ 
� ͻȢgSʤʵ[20]2gb 4KT˲ɘēmɘʐP>#ɒóǏm-9iMSśĶ3
O<jK1h#C/.HEƮΏmĦ8K.iĪ˰ǃb˧0gji$ 
 
 
 
5.3.2 �ůǈǏS-i}©¯��M�ůǈǏSɬ.}©¯��
SɈ͋  
 
� ¢©¢��SʅíPƀ>KT#ůǈǏ3-iÃ3ƄO2HEEa#ÄŇSɈ

͋LT̅SʅíF8mƀ̷Ṗ/:MM>E$ 
� ^E#̅ SʅíP͹>Kb 2KʅíŤΞ˨øP1.KůǈǏ3-iMŇˁ>
E˨3 8 ı#ůǈǏ3ɬ.MŇˁ>E˨3 2 ıMçh3-iEaɈ͋ƀ̷2g
ͿŤ>E$ 
� CS˔Ȭ#ÄŇT 4KS̅SʅímØʀ>#ůǈǏ3-i 7ıMůǈǏ3O.
5ıSƝœä(̋ 5-17)mɈ͋@i:MM>E$ 
 
*̅Τ4KΥ80ŕ�26ŕ+ 
 

̋ 5-17� ̅Τ4KΥ80ŕ�26ŕSůǈǏƝœä 
 ůǈǏ3-i˨ ůǈǏ3ɬ.˨ 

80ŕ ����� �����

60ŕ ����� �����

49ŕ ����� �����

42ŕ ����� ����

32ŕ ����� ��

26ŕ ����� �����
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ŋ 5-7 ůǈǏ3-i˨MůǈǏ3O.˨SƝœäǫʱ 

 
� ¾ĉp­~¯�P1.K#ůǈǏ3-iMˁ0E˨#MůǈǏ3O.Mˁ0

E˨#¸˨öP#̅Sʅím˟Ƃ<BiPƵHK#ʅíPE.@iĜ̷3˹.

bSZMţĕ@iìĳmMHE$(ŋ 5-7) 
� :jT#¾ĉp­~¯�ȒɪLT#ůǈǏTɬ.M˧0ĚΞ˨3#Ÿ΁P

ŸΞʀSʅím_BgjiM#CjOhSůǈǏmǏ?K.EM./:M3˧

0gji$CS˔Ȭ#ʅím˟Ƃ<Bi:ML#ůǈǏ3ɠƃ>EM./:M

3˧0gji$ 
 
 
 
 
 
 
 
 
 
 

4.6 
4.11 

3.82 
3.38 

2.95 
3.22 

4.95 
4.66 

3.66 
3.4 

3 2.82 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

ůǈǏ3-i˨�

ůǈǏ3O.˨�
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5.3.3�ʄǃ}©¯��M�ũǃ}©¯��SɈ͋  
 
� ȢΑʘLT#¢©¢��S 2K/4KʅíM̅S 2K/4KʅímØʀ>#ʄǃ}©
¯�Mũǃ}©¯�PƇǃÿ8ṁ.#Ɲœä(̋ 5-18)mɈ͋>K.6$ 
� ΨK ʅíP͹>KT#¢©¢��Sʅíb̅Sʅíbʄǃ 6 ı#ũǃ 4 ıM
\]İȀL-i3#4KʅíP͹>KTʄǃ 9ıMũǃ 3ıL-i$ 
 
*¢©¢��Τ2KΥ80ŕ�26ŕ+ 

̋ 5-18 ¢©¢��Τ2KΥ80ŕ�26ŕ ʄũSƝœä 
 
 
 
 
 
 
 
 

 
ŋ 5-8 � ¢©¢��Τ2KΥ80ŕ�26ŕ ʄũSƝœäǫʱ 

 

2.96 3.16 3.18 3.31 
2.96 3 

3.27 

2.66 2.69 2.66 
2.88 

3.16 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

ʄǃ}©¯��

ũǃ}©¯��

 ʄǃ}©¯� ũǃ}©¯� 
80ŕ ����� �����

60ŕ ����� �����

49ŕ ����� �����

42ŕ ����� �����

32ŕ ����� �����

26ŕ �� �����
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¢©¢��S 2KʅíSʄũSƓL-i3#CbCb#¢©¢��SʅíPƀ>
K#ůǈǏmǡ.K.ǐΞ˨3ʄũöP#ƄO2HE:MbƮΏ>K.iM

˧0gj#¸˨ȾU.S˔ȬMOHE$ 
 
 
*¢©¢��Τ4KΥ80ŕ�26ŕ+ 

̋ 5-19 ¢©¢��Τ4KΥ80ŕ�26ŕ� ʄũSƝœä 
 
 
 
 
 
 
 
 

 
ŋ 5-9 ¢©¢��Τ4KΥ80ŕ�26ŕ ʄũSƝœäǫʱ 

 
� ƝœäP͹>KTΤ̋ 5-19ΥS͚hL-i$4KS¢©¢��ʅíP͹>KT#
ʄǃ}©¯�Mũǃ}©¯�L 49ŕmŠM>K#͗ Sē4mMi˔ȬΤŋ 5-9Υ

2.95 
2.55 2.44 

2.77 2.88 
3.14 

3.92 3.88 
3.62 

2.88 
2.48 2.55 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

ʄǃ}©¯��

ũǃ}©¯��

 ʄǃ}©¯� ũǃ}©¯� 
80ŕ ����� �����

60ŕ ����� �����

49ŕ ����� �����

42ŕ ����� �����

32ŕ ����� �����

26ŕ ����� �����
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MOHE$ 
� -6^L˧ſLT-i3#ũǃP͹>KT#Ƃ<.Ȅ32l..M.HEĜ

̷mbHE:M3ǍíL4i$CjMT͗PʄǃPMHKT#2l..M./

Ĝ̷mŦĀP>EM./fhT#Ŧ4<M̒c@<mbMP̥Ü>EĪ˰ǃ3

˧0gji$ 
 
*¢©¢��Τ2K/4KΥ80ŕ�26ŕ+ 

 
 

ŋ 5-10 ¢©¢��Τ2K/4KΥ80ŕ�26ŕ ĭ}©¯�ăɈ͋ 
 
 
� 2K/4K S¢©¢��ʅíP͹>K#ʄũPÿ8K#4 }©¯�LɈ͋˧ſ>
K_E$4KSũǃ}©¯�P͹>KT#ȍg2PȀä3ɠƃ>K.i3#ÅS
3}©¯�P͹>KT#\]ȾU.M.HE˔Ȭ(ŋ 5-10)mƶE$ 
� ¢©¢��M./̌úÔT#¾ĉp­~¯�P1.KůǈǏmǏ?K.i˨

31gA#ȾU.M./˔ȬOST#C/.HȆň3ƮΏ>K.ibSFM

˧0i:M3L4i$ 
� ^MaiM#Ȣ�¯�fh˧ſL4i:MT#ï%ůǈǏmǏ?P6.̌ú

ÔTŦ4<ţĕSƮΏmĦ8P66#Ĝ̷ZSţĕ3-^h̒gjO.Ī˰ǃ

2.96 3.16 3.18 3.31 
2.96 3 

3.27 

2.66 2.69 2.66 
2.88 

3.16 2.95 
2.55 2.44 

2.77 2.88 
3.14 

3.92 3.88 
3.62 

2.88 
2.48 2.55 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

ʄǃ}©¯�(2K) 

ũǃ}©¯�Τ2KΥ�

ʄǃ}©¯�Τ4K) 

ũǃ}©¯�(4K) 
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3-iM./̒̚mƶi:M3L4E$ 
 
 
*̅Τ2KΥ80ŕ�26ŕ+ 

̋ 5-20 ̅Τ2KΥ80ŕ�26ŕ ʄũSƝœä 
 
 
 
 
 
 
 
 

 
 

ŋ 5-11̅Τ2KΥ80ŕ�26ŕ ʄũSƝœäǫʱ 
 
� ƝœäP͹>KTΤ̋ 5-20ΥS͚hL-h#̅S 2K ʅíP͹>KT#ʄǃ
}©¯�Tʅím˟Ƃ@iPƵHK#ůǈǏ3´3iìĳ3̒gjE3#ũǃ

}©¯�T#\]ȾU.SìĳΤŋ 5-11ΥMOHE$ 
 

4.44 
3.98 3.9 3.77 

3.5 3.55 3.69 

3.16 
3.44 3.3 

3.77 
3.55 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

ʄǃ}©¯��

ũǃ}©¯��

 ʄǃ}©¯� ũǃ}©¯� 
80ŕ ����� �����

60ŕ ����� �����

49ŕ ���� �����

42ŕ ����� ����

32ŕ ���� �����

26ŕ ����� �����
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*̅Τ4KΥ80ŕ�26ŕ+ 
 

̋ 5-21 ̅Τ4KΥ80ŕ�26ŕ ʄũSƝœä 
 
 
 
 
 
 
 
 

 
ŋ 5-12̅Τ4KΥ80ŕ�26ŕ ʄũSƝœäǫʱ 

 
� ʄũCjDjSƝœäTΤ̋ 5-21ΥS͚hL-i$̅ S 4KʅíP͹>KT#
ʄũöPůǈǏ3ɠƃ@iìĳMOHE$Τŋ 5-12Υ:S˔Ȭ2g#ƃO6Mb
̅S 4KʅíP͹>KTʅí˟ƂPfiůǈǏSɠƃĒȬ3-HEM̜0i$ 
 
 
 
 

4.58 
4.19 

3.65 3.48 
3.11 

3.33 

5.25 
4.77 

4.07 

3.11 

2.55 
2.22 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

ʄǃ}©¯��

ũǃ}©¯��

 ʄǃ}©¯� ũǃ}©¯� 
80ŕ ����� �����

60ŕ ����� �����

49ŕ ����� �����

42ŕ ����� �����

32ŕ ����� �����

26ŕ ����� �����
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*̅Τ2K/4KΥ80ŕ�26ŕ+ 
 

 
ŋ 5-13̅Τ2K/4KΥ80ŕ�26ŕ ĭ}©¯�Ɉ͋ 

 
 
� 2K/4K S̅Sʅímʄǃ}©¯�#ũǃ}©¯�PÿΙ>KɈ͋˧ſ>K_
E$(ŋ 5-13)CS˔Ȭ#ʄũöP 80 ŕP1.K#2K fhb 4K S\/3ůǈ
ǏmǏ?K1h#Ο.ämMHK.i$C>K#2K Sũǃ}©¯�mͿ.K#
CSÅSΩ}©¯�3ʅí˟ƂPÏ/#ůǈǏSɠƃìĳmʪ>K.i$ 
 
� :jgS˔Ȭ2gb#2Kfh 4KS\/3#ůǈǏmǡ4c@6#<gPʅ
í˟ƂPfHKůǈǏSɠƃìĳmʪĿ>E$>2>#ɁΑʘΤ5.3.4ΥL͔[
iĜ̷ňŰS_SÿȪPfiM#ůǈǏP͹͜ǃSΟ.#Ĝ̷ňŰF8Pÿ8

KÿȪ>EŜĮ#2KM 4KPTƓ3ɬ.M./˔Ȭ3þE¾b͔[K16$̨
>6TɁΑʘΤ5.3.4ΥP͔[i$ 
 
 
 
 
 

4.44 
3.98 3.9 3.77 

3.5 3.55 3.69 

3.16 
3.44 3.3 

3.77 
3.55 

4.58 
4.19 

3.65 3.48 
3.11 

3.33 

5.25 
4.77 

4.07 

3.11 

2.55 
2.22 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

ʄǃ}©¯�ΤΨKΥ�

ũǃ}©¯�Τ2K) 

ʄǃ}©¯�(4K) 

ũǃ}©¯�(4K) 
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5.3.4�Ĝ̷ňŰS_�M�̚íƤňŰS_�SɈ͋  
 
*̅Τ2K/4KΥ80ŕ�26ŕ+Ĝ̷ňŰS_ 
 

̋ 5-22 ̅Τ2K/4KΥ80ŕ�26ŕ Ĝ̷ňŰSƝœä 
 
 
 
 
 
 
 
 

 
ŋ 5-14̅Τ2K/4KΥ80ŕ�26ŕ� Ĝ̷ňŰS_SƝœäɈ͋ 

 
� ˔ȬM>K#2KM 4KS͸PƓ3-iMT̜0O.˔ȬMOh#::2g˧
ſL4i:MT#Ŧ4<PfiƮΏS\/3ˋːƤSͣ.fhƫ6þiìĳm

Mh 2KP1.Kb 4KP1.Kb˟Ƃ<Bi:MLĜ̷m˹6@i¾3L4i$ 
� <gP#4K P͹>K#˞͉S 4 mŚɣP_K.6M#80 ŕP1.KʅíZ
SĜ̷3ǈ2HE˨bʅí3˟Ƃ@iPƵHK#ŦťȀ3ŚɣäÈ´SämM

HK.i$:S:MTʅí˟ƂPfHKĜ̷3˹.ȄĳZMʱ̇>K.6ìĳ

3-iM.0i˔ȬMOHE$ 
 

5.76 

5 4.83 4.53 4.3 4.3 

5.85 
5.44 

4.91 
4.38 

3.97 3.86 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

80ŕ→26ŕΤΨKΥ�

80ŕ→26ŕΤΪKΥ�

 2K 4K 
80ŕ ����� �����

60ŕ �� �����

49ŕ ����� �����

42ŕ ����� �����

32ŕ ���� �����

26ŕ ���� �����



 71 

 
*¢©¢��Τ2K/4KΥ80ŕ�26ŕ+Ĝ̷ňŰS_ 
 

̋ 5-23 ¢©¢��Τ2K/4KΥ80ŕ�26ŕ Ĝ̷ňŰSƝœä 
 
 
 
 
 
 
 
 

 
ŋ 5-15¢©¢��Τ2K/4KΥ80ŕ�26ŕ� Ĝ̷ňŰS_SƝœäɈ͋ 

 
Ĝ̷ňŰS_mǢþ>E¢©¢��S 2K/4KʅíP͹>KT#ňŰÿ8ṁH
K.O.(ŋ 5-5)M\]İ?˔ȬMOh#bMbMůǈǏmǏ?P6.̌úÔT#
�r�ţĕPfi#Ĝ̷Sţĕmɾ?O.Ī˰ǃ3-i:MmʪĿ@i˔ȬM

OHE$  
 
 
 

3.53 3.43 3.26 3.16 3.16 
3.43 

3.86 
3.25 

2.96 3.18 
2.91 2.94 

1 

2 

3 

4 

5 

6 

7 

ήΦŕ� άΦŕ� Ϊίŕ� ΪΨŕ� ΩΨŕ� Ψάŕ�

80ŕ→26ŕΤΨKΥ�

80ŕ→26ŕΤΪKΥ�

 2K 4K 
80ŕ ����� �����

60ŕ ����� �����

49ŕ ����� �����

42ŕ ����� �����

32ŕ ����� �����

26ŕ ����� �����
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*̅Τ2K/4KΥ80ŕ�26ŕ+̚íƤňŰS_ 
 

̋ 5-24 ̅Τ2K/4KΥ80ŕ�26ŕ ̚íƤňŰSƝœä 
 
 
 
 
 
 
 
 

 
ŋ 5-16̅Τ2K/4KΥ80ŕ�26ŕ� ̚íƤňŰS_SƝœäɈ͋ 

 
� ̚íƤňŰF8mǢþ>E̅SʅíP18i 2K/4K P͹>KT#2K S̚í
ƤňŰP͹>KTʅΌ3Ƃ<6OiPƵHK#̥Ü3ǈ6OHK1h#4KP͹
>KT̥Ü3˹6OHK.i$ 
� ::2g˧ſL4i:MM>KT#̚íƤňŰF8m_iM#ΟˋːL-i

4KP͹>KʅΌTƂ<.Ȅ3#Ĝ̷3˹.M./:M3˧0gji$ 
 

2.25 
2.6 2.55 2.65 

3.05 
2.8 

3.87 
3.37 

2.87 
2.62 2.5 2.45 

1 

2 

3 

4 

5 

6 

7 

80ŕ� 60ŕ� 49ŕ� 42ŕ� 32ŕ� 26ŕ�

2K 

4K 

 2K 4K 
80ŕ ����� �����

60ŕ ���� �����

49ŕ ����� �����

42ŕ ����� �����

32ŕ ����� ����

26ŕ ���� �����
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*¢©¢��Τ2K/4KΥ80ŕ�26ŕ+̚íƤňŰS_ 
 

̋ 5-25 ̅Τ2K/4KΥ80ŕ�26ŕ Ĝ̷ňŰSƝœä 
 
 
 
 
 
 
 
 

 
ŋ 5-17¢©¢��Τ2K/4KΥ80ŕ�26ŕ� ̚íƤňŰS_SƝœäɈ͋ 

 
� ̚íƤňŰS_mǢþ>E¢©¢��S 2K/4K ʅíP͹>KT#2K P͹>
KT˼ƜS³´3̒gji3#4KP͹>KT#\]ȾU.L-h#̚íƤňŰ
S̥ÜT-^hţĕ3O.M.0i˔ȬMOHE$ 
� :S˔Ȭb#ňŰÿ8ṁHK.O.(ŋ 5-5)M\]İ?˔ȬMOh#bMb
MůǈǏmǏ?P6.̌úÔT#�r�ţĕPfi#Ĝ̷Sţĕmɾ?O.Ī

˰ǃ3-i:MmʪĿ@i˔ȬMOHK.i$ 
 

2.15 2.15 
2.5 

3.05 
2.75 2.6 2.79 2.66 2.62 2.62 2.66 

3.04 

1 

2 

3 

4 

5 

6 

7 

80ŕ� 60ŕ� 49ŕ� 42ŕ� 32ŕ� 26ŕ�

2K 

4K 

 2K 4K 
80ŕ ����� �����

60ŕ ����� �����

49ŕ ���� �����

42ŕ ����� �����

32ŕ ����� �����

26ŕ ���� �����
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5.3.5 ƶɪĕPfiìĳÿȪS˧ſ 
 
� ƶɪĕPfiìĳÿȪP1.KT#CjDjŠúÔSƝœäm˃þ>#Ɉ

͋˧ſṁHE$<gP#ůǈǏS-i}©¯�MůǈǏSO.}©¯�#ʄ

ǃ}©¯�Mũǃ}©¯�#Ĝ̷ňŰS_#̚íƤňŰS_#Pÿ8KCjD

jmɈ͋˧ſ>E$ 
� bMbM̌úÔPǡ.K.iůǈǏm˧ǒ@i:M3ͯ̑FM˧0EEa#

¾ĉPůǈǏ3-i2ɬ.2Sp­~¯�ṁHE3#¢©¢��P͹>KT#

ůǈǏmǡ.K.ibS3.O2HE$CjMT͗P#̅SʅíP͹>KT#

Ɉ͋ʒůǈǏmǡ.K.i˨3ť.M./˔ȬFHE$ 
� :jgS˔Ȭm̈́^0K˧ſ@iM#^AȢʤʵSÉ̬L-i#ʅím˟Ƃ

@i:MLůǈǏmɠg@:M3L4iS2M./ͪÿF3#(ŋ5-4)Τŋ5-12Υ
(ŋ 5-16)LS 4KS̅SʅíP1.KTΗ˿PCSìĳ3_gjE$ 
� :SÅPb#ƶɪĕPfiìĳÿȪP1.KȃEOʐ̒3-HE$Τŋ 5-1Υ
Τŋ 5-3ΥΤŋ 5-5ΥΤŋ 5-8ΥΤŋ 5-15ΥΤŋ 5-17ΥF3#:jgT 2KM 4KS
¢©¢��SʅíL-h#̌úÔ˶ÔPůǈǏmǏ?K.i˨TΦÃL-HE$

:SŜĮ#Ɉ͋ʒȾU.SìĳmMi˨3ť6#ƝœäP͹>Kb#Ŧ4<P

fgAĜ̷Sţĕ3ƃO.ìĳmMHE$::2g̜0i¾M>KT#CbC

bůǈǏmǡ.K.O.̌úÔP͹>KT#Ŧ4<PfiĜ̷ZSƮΏ3ƃO

.SLTO.2M˧0gji$ 
� <gP#b/°ɪ#ȃEOʐ̒3-HE$Τŋ 5-2ΥS 2K S̅SʅíP͹>
KT#80ŕP1.KTâ%ÃSƶɪ3ÿǿ>K.i3#26ŕP͒J6PIjK
ƝœäP`2HKĤȥ>K6iìĳmMHE$ 
::2g˧ſL4i:MM>KT#â%ÃPfHKTŦʅΌS\/3Ĝ̷ƤĮ

.3˹6#ƂʅΌS\/3#Ĝ̷3ǈ6OiìĳmǥI˨b°ŷȀ1h#͗ P#

ŦʅΌS\/3#Ĝ̷ƤĮ.3ǈ.˨S°ŷȀƄiɫ#cThƝœäm̒ȶa#

fh#ŦťȀ3ůǈǏSƃO.̋ʪȄɕmǩiƻ̑3-i$ 
� <gP#(ŋ 5-6)Τŋ 5-14ΥS̅SʅíPfi 2K/4KɈ͋m̒iM#80ŕM
./ŦʅΌL̋ʪ<jEŜĮSĜ̷T4KSȄ3ǈ6#26ŕP͒J6PƵHK#
ΨK fhbĜ̷SƤĮ.T˹6Oiìĳ3-HE$:SɪP͹>KT#ͻȢg
Sʤʵ[20] fh#4KT˲mɘʐP@iMSśĶ3O<jK1h#ɒóǏm-9
K.iĪ˰ǃb˧0gji2b>jO.$ 
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� ʄǃ}©¯�Mũǃ}©¯�SɈ͋P1.Kbʐ̒3-HE$Τŋ 5-9Υ4KS
¢©¢��ʅíPfiʄũɈ͋LT#ʄǃ}©¯�T̋ʪ�r�3Ƃ<6Oi

PƵHK#Ĝ̷Ƥ3ǈ6OHK.i$͗PũǃT̋ʪ�r�3Ƃ<6OiPƵ

HKĜ̷Ƥ3˹6OiìĳmMHE$ 
� ʄũPfiƓT-6^L½ɡSŘLT-i3#ũǃT#Ƃ<6OiPƵHK#

¨p¨�q3š>#2l..M./Ĝ̷mbHEĪ˰ǃb˧0gji$͗P#

ʄǃT#2l..M./Ĝ̷fh#Ŧ4<M̒c@<mbMP̥Ü>EĪ˰ǃ

b˧0gji$ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 76 

5.4 ÿǿÿȪMťͯɈ͋Pfi˖̝ýɻ  
� ȢΑʘLT#ĥƶ>E�¯�SȝǎƓmʦ̪@iEaP#ƀƼS-i�¯�

S°̑ňSÿǿÿȪṁ.#ȝǎL-jU Sidak PfiťͯɈ͋ṁHE˔Ȭ
m͔[i$ȢΑʘS˖̝ýɻTôK SPSSPfHK̇HEbSL-i$ 
 
5.4.1 ːÿĕSɬ.}©¯�ΤôÔɰΥ 
*¢©¢�� 2KôÔɰ+ 
¢©¢�� 2K ôÔɰP18i̠͔˖̝Τ̋ 5-26ΥS͚hL-h#̠͔˖̝˔
Ȭm#ƝœäMu§¯�¯mʪ>E}§�3Τŋ 5-18ΥL-i$ 
 

̋ 5-26 ¢©¢�� 2KôÔɰS̠͔˖̝ 

 
� � � � � �                                             ΤôK n.s.Υ 

 
ŋ 5-18 ¢©¢�� 2KôÔɰS˔Ȭ 

 

��	


�� ��
�� ��

������ ������ ������� ��

������ ������ ������� ��

������ ������ ������� ��

������ ����� ������� ��

������ ������ ������� ��

������ ������ ������� ��

1 

2 

3 

4 

5 

6 

7 

¢©2K80 ¢©2K60 ¢©2K49 ¢©2K39 ¢©2K32 ¢©2K26 

Ɲœä�
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̋ 5-27 ¢©¢�� 2KôÔɰSMauchlySɺΌǃȴŷ 

 
 

MauchlySɺΌǃȴŷSȝǎʦʷT 0L-hΤ̋ 5-27ΥɺΌǃȴŷTǗhʷE
A#ɁP Greenhouse-Geisser(̋ 5-28)m_K.6$ 
 
 
 
 
 
 

̋ 5-28 ¢©¢�� 2KôÔɰ ̌Ξ˨øĒȬSȴŷ 

 
̌Ξ˨øĒȬSȴŷP18i Greenhouse-Geisser SȝǎʦʷT 0.54(̋ 5-28)
L-h 0.05%È³SEaȝǎƓTɬ.M̜0i$ 
˔Ȭ#¢©¢�� 2KSôÔɰP1.KT#ȝǎƓT̒gjO2HE$ 
 
 
 
 
 

��+ #%,�-���	��

�

��
��� ���


�(""&#'+)"��"$))"(�+,&#��"%!* ��

����� ����� ���

.4067�

�253/.1

������9��

>D< ?:B�+++�	�� ,. 	�	� ( 
���

@CA;:= ��
9�� ��!"' # �� % ��#&! ��%�!

����@CA;:=���
9��  ��&�' "# ��"$!

@CA;:= )4--2/375-�)-055-4 ��!"' ��$#& ��&�! ��#&! ��#"

����@CA;:=�)4--2/375-�)-055-4  ��&�' �"�' ! ��!'#

@CA;:= *782/�(-1,6 ��!"' ��'&$ ��$%' ��#&! ��#$%

����@CA;:=�*782/�(-1,6  ��&�' �%�&%" ���$#

@CA;:= �� ��!"' � ��!"' ��#&! ��"$#

����@CA;:=���  ��&�' '  �!�!
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*̅ 2KôÔɰ+ 
̅ 2K ôÔɰS̠͔˖̝TΤ̋ 5-29ΥLʪ>E͚hL-h#:jmïPƝœä
Mu§¯�¯mʪ>K}§�ĕ>EbS3Τŋ 5-19ΥMOi$ 
 

̋ 5-29 ̅ 2KôÔɰS̠͔˖̝ 

 

 
      � � � � � � � � � �                               (ôK n.s.) 

 
ŋ 5-19� ̅ 2KôÔɰS˔Ȭ 

 
 
 
 

�
	�

�� ����� ��


���� ������ ������� ��


���� ������ ������� ��


���� ������ ������� ��


���� ������ ������� ��


���� ������ ������� ��


���� ������ ������ ��

1 

2 

3 

4 

5 

6 

7 

̅ΨK80 ̅ΨK60 ̅ΨK49 ̅ΨK42 ̅ΨK32 ̅ΨK26 

Ɲœä�
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̋ 5-30 ̅ 2KôÔɰSMauchlySɺΌǃȴŷ 

 
 

Mauchly SɺΌǃȴŷSȝǎʦʷTΦL-hΤ̋ 5-30Υ#ɺΌǃȴŷTǗhʷ
EA#ɁP Greenhouse-Geisser(̋ 5-31)m_K.6$ 
 
 
 
 
 

̋ 5-31 ̅ 2KôÔɰŠΞ˨øĒȬSȴŷ 

 
 
̌Ξ˨øĒȬSȴŷP18i Greenhouse-Geisser SȝǎʦʷT 0.35(̋ 5-31)
L-h 0.05%È³SEaȝǎƓTɬ.M̜0i$ 
˔Ȭ#̅ 2KôÔɰP1.Kb˖̝³SȝǎƓT̒gjO2HE$ 
 
 
 
 
 
 

��,!$&-�.���	��

��
��� ���


�)##'$(,*#��#%**#)�,-'$��#&"+ ��

����� ����� ���
3640/2 �

/5178 

������9��

>D< ?:B�+++�	�� ,. 	�	� ( 
���

@CA;:= ��
9��  �"�� # ��"& ���"" ��"�"

����@CA;:=���
9��  ��%�& "# ��"$

@CA;:= )4--2/375-�)-055-4  �"�� �� '# ��&#" ���"" ��!#

����@CA;:=�)4--2/375-�)-055-4  ��%�& ���$## ��%%%

@CA;:= *782/�(-1,6  �"�� ��" � ��$&' ���"" ��!##

����@CA;:=�*782/�(-1,6  ��%�& � �%'� ��$�'

@CA;:= ��  �"�� �  �"�� ���"" ��!!"

����@CA;:=���  ��%�& '  �!��
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*¢©¢�� 4K� ôÔɰ+   
¢©¢�� 4K� ôÔɰS̠͔˖̝TΤ̋ 5-32ΥS͚hL-h#:S˔ȬmïP
ƝœäMu§¯�¯mÆ8#}§�ĕ>EbS3Τŋ 5-20ΥL-i$ 
    

̋ 5-32 ¢©¢�� 4KôÔɰS̠͔˖̝ 

 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � (ôK n.s.) 

 
ŋ 5-20 ¢©¢�� 4K� ôÔɰS˔Ȭ 

 
 
 
 
 

��	


�� ��
�� ��

������ ������ ������� ��

������ ������ ������� ��

������ ������ ������� ��

������ ������ ������� ��

������ ����� ������� ��

������ � ������� ��
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4 

5 

6 

7 

¢©ΪK80 ¢©ΪK60 ¢©ΪK49 ¢©ΪK42 ¢©ΪK32 ¢©ΪK26 

Ɲœä�
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̋ 5-33 ¢©¢�� 4KôÔɰSMauchlySɺΌǃȴŷ 

 
 
MauchlySɺΌǃȴŷSȝǎʦʷTΦL-hΤ̋ 5-33ΥɺΌǃȴŷTǗhʷE
A#ɁP Greenhouse-Geisserm_K.6$ 
 
 

̋ 5-34 ¢©¢�� 4KôÔɰŠΞ˨øĒȬSȴŷ 

 
 
̌Ξ˨øĒȬSȴŷP18i Greenhouse-GeisserSȝǎʦʷT 0.476L-h 
0.05%È³SEaȝǎƓTɬ.M̜0i$(̋ 5-34) 
¢©¢�� 4KSôÔɰP1.Kb#ȝǎƓT̒gjO2HE$ 
 
 
 
 
 
 
 
 

��+ #%,�-���	��

��
��� ���
 .4067�

�(""&#'+)"��"$))"(�+,&#��"%!* ��

����� ����� ���
253/.1 �

������9��

>D< ?:B�+++�	�� ,. 	�	� ( 
���

@CA;:= ��
9�� ��% $ # ��!"# ��$$� ��$##

����@CA;:=���
9��  &�% # ## ��#  

@CA;:= )4--2/375-�)-055-4 ��% $ ��!%' �� # ��$$� ��"%$

����@CA;:=�)4--2/375-�)-055-4  &�% # �#��$# ��&'"

@CA;:= *782/�(-1,6 ��% $ ��#� ���" ��$$� ��"&'

����@CA;:=�*782/�(-1,6  &�% # �$�$ & ��% &

@CA;:= �� ��% $ � ��% $ ��$$� ��"!!

����@CA;:=���  &�% # ��  �$��



 82 

*̅ 4KôÔɰ+ 
̅ 4K ôÔɰS̠͔˖̝˔ȬTΤ̋ 5-35ΥS͚hL-h#:jmïP#Ɲœä
Mu§¯�¯mÆ8#}§�ĕ>EbS3Τŋ 5-21ΥL-i$ 
 

̋ 5-35 ̅ 4KôÔɰS̠͔˖̝ 

 

 
                   Τ80ŕM 60ŕ#49ŕ#42ŕ#32ŕ#26ŕÈŤT n.s.Υ 

 
ŋ 5-21̅ 4KôÔɰS˔Ȭ 
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̋ 5-36 ̅ 4KôÔɰSMauchlySɺΌǃȴŷ 

 
MauchlySɺΌǃȴŷSȝǎʦʷTΦL-hΤ̋ 5-36ΥɺΌǃȴŷTǗhʷE
A#ɁP Greenhouse-Geisserm_K.6$ 
 
 
 

̋ 5-37 ̅ 4KôÔɰŠΞ˨øĒȬSȴŷ 

 
 
̌Ξ˨øĒȬSȴŷP18i Greenhouse-GeisserSȝǎʦʷT 0.003L-h# 
0.05%ȡɢSEaȝǎʦʷ3-iM˧0(̋ 5-37)#ɁPťͯɈ͋Τ̋ 5-38Υm
̇/¾M@i$ 
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̋ 5-38 ̅ 4KôÔɰSťͯɈ͋˔Ȭ 

 
 
� ťͯɈ͋S˔Ȭ#�ª��r� 80ŕM 60ŕ#80ŕM 49ŕ#80ŕM 42ŕ#
80ŕM 32ŕ#80ŕM 26ŕP1.KTȝǎƓ3_gji˔ȬMOHE$ 
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5.4.2 ůǈǏS-i}©¯�MůǈǏSO.}©¯�  
 
 È´Pʪ@}§�Τŋ 5-22ΥT̅ 4KʅíSůǈǏ3-i}©¯�MůǈǏ3
O.}©¯�SbSL-i$Ȣ}§�T̠͔˖̝˔ȬΤ̋ 5-39Υ(̋ 5-43)mï
P>KÖǗ>E$ 
 
*̅ΪK� ůǈǏ-h/O>+                                   (ôK n.s.) 

 
ŋ 5-22� ̅ 4K� ůǈǏ-h/O>S˔Ȭ 

 
[ůǈǏ-h] 

̋ 5-39 ̅ 4KůǈǏ-hS}©¯�S̠͔˖̝ 
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̋ 5-40 ̅ 4KůǈǏ-hS}©¯�SMauchlySɺΌǃȴŷ 

 
̅ 4KůǈǏ-hS}©¯�P1.KTMauchlySɺΌǃȴŷ3 0.05%È³S
0.053%L-h#ȝǎʦʷ3-iM<jE$Τ̋ 5-40Υ 
CSEa#̌Ξ˨øĒȬSȴŷP1.K#ɺΌǃSÉŷͪÿm_K.6:MM

@i$ 
 
 

̋ 5-41 ̅ 4KůǈǏ-hS}©¯�ŠΞ˨øĒȬSȴŷ 

 
 
 
� ̌Ξ˨øĒȬSȴŷP18iɺΌǃSÉŷTΦL-h(̋ 5-41)#0.05%È´S
Ea#ȝǎʦʷ3-iM˧0#ɁPťͯɈ͋(̋ 5-42)ṁ/:MM@i$ 
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̋ 5-42 ̅ 4KůǈǏ-hS}©¯�SťͯɈ͋˔Ȭ 

 
 
ťͯɈ͋ṁHE˔Ȭ#�ª��r�S 80ŕM 60ŕMS͸3 0.094L-h#
˼ƜSȝǎìĳ3_gjE3#ʦŸOȝǎƓT_i:M3þȧO2HE$ 
˔Ȭ#̅ 4KůǈǏ-hS}©¯�P1.KTȝǎƓ3̒gjO2HE$ 
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[ůǈǏO>] 
̋ 5-43 ̅ 4KůǈǏO>S}©¯�S̠͔˖̝ 

 

 
 

̋ 5-44 ̅ 4KůǈǏO>S}©¯�SMauchlySɺΌǃȴŷ 

 
̅ 4K ůǈǏO>S}©¯�P͹>KT#Mauchly SɺΌǃȴŷS˔Ȭ#ȝǎ
ʦʷ3˃þ@i:M3þȧO2HE$̌Ξ˨�¯�3ƃO2HE:MPʂȧ@

ibSFMǀlji$(̋ 5-44) 
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̋ 5-45 ̅ 4KůǈǏO>S}©¯�ŠΞ˨øĒȬSȴŷ 

 
 
� Mauchly SɺΌǃȴŷS˃þ3þȧO2HEEa#̌Ξ˨øĒȬSȴŷP1
.KT#ɺΌǃSÉŷc Greenhouse-Geisserbʦ̪>E3#ȝǎƓ3ɬ6$˔
ȬM>K#̅ 4K SůǈǏ-h/O>}©¯�P͹>KT#ůǈǏ-hS}©¯
�øP1.K#80 ŕM 60 ŕP1.K˼ƜSȝǎìĳ3_gjE3#ʦŸOȝ
ǎƓT_gjO2HE$(̋ 5-45) 
� ^E#ůǈǏɬ>S}©¯�TːÿĕPfHǨΞ˨Ȁ3ɠƃ>EEa#ɡ

ŷþȧO2HE$ 
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5.4.3 ʄǃ}©¯�Mũǃ}©¯�  
 
� ȢΑʘLT#¢©¢�� 2KSʅímʄǃ}©¯�Mũǃ}©¯�Pÿ8K̇
HE˖̝ýɻ˔ȬPI.K͔[i$¢©¢�� 2KʄũS̠͔˖̝˔ȬΤ̋ 5-46Υ
(̋ 5-49)mïPƝœäMu§¯�¯mÆ8KÖǗ>E}§�3Τŋ 5-23ΥMO
i$ 
 
*¢©¢�� 2Kʄũ+                                        (ôK n.s.) 

 
ŋ 5-23¢©¢�� 2KʄũS˔Ȭ 
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[ʄ] 
̋ 5-46 ¢©¢�� 2Kʄǃ}©¯�S̠͔˖̝ 

 

 
̋ 5-47 ¢©¢�� 2Kʄǃ}©¯�SMauchlySɺΌǃȴŷ 

 
Mauchly SɺΌǃȴŷSȝǎʦʷT 0.05%ȡɢS 0.006 L-hΤ̋ 5-47Υ#ɺ
ΌǃȴŷTǗhʷEA#ɁP Greenhouse-Geisser(̋ 5-48)m_K.6$ 
 

̋ 5-48 ¢©¢�� 2Kʄǃ}©¯�ŠΞ˨øĒȬSȴŷ 

 
 
ɁP#̌Ξ˨øĒȬSȴŷS Greenhouse-Geisser mʦ̪@iM#ȝǎʦʷT
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0.701L-h 0.05%È³Sämʪ>K.iEaP#¢©¢�� 2Kʄǃ}©¯�
P1.KȝǎƓTʦ̪<jO2HE$ 
 
[ũ] 

̋ 5-49 ¢©¢�� 2Kũǃ}©¯�S̠͔˖̝ 

 

 
 

̋ 5-50 ¢©¢�� 2Kũǃ}©¯�S̠͔˖̝ 

 
 

̅ 4K ůǈǏO>S}©¯�P͹>KT#Mauchly SɺΌǃȴŷS˔Ȭ#ȝǎ
ʦʷ3˃þ@i:M3þȧO2HE$(̋ 5-50)̌Ξ˨�¯�3ƃO2HE:M
Pʂȧ@ibSFMǀlji$ 
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̋ 5-51 ¢©¢�� 2Kũǃ}©¯�ŠΞ˨øĒȬSȴŷ 

 
 

Mauchly SɺΌǃȴŷS˃þ3þȧO2HE3#ʦ̪SEa#̌Ξ˨øĒȬS
ȴŷP18i Greenhouse-Geisserm̒K_iM#0.389L-h#0.05%È³S
ämʪ>K.iEaP#̝ ȬM>K#¢©¢�� 2KSũǃP1.KTȝǎƓm
ʦ̪@i:MTþȧO2HE$(̋ 5-51) 
¢©¢�� 2Kʄ/ũP͹>Kb#˖̝³SȝǎƓT_i:M3L4O2HE$ 
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::^LT¢©¢��S 2KʅíSʄǃ}©¯�#ũǃ}©¯�m̒K4E3#
::2gT 4K ʅíS˔Ȭm_K.6$̠͔˖̝˔ȬΤ̋ 5-52Υ(̋ 5-55)fh
ƝœäMu§¯�¯mÆ8KÖǗ>E}§�3Τŋ 5-20ΥL-i$ 
 
*¢©¢�� 4Kʄũ+                                         (ôK n.s.) 

 
ŋ 5-24 ¢©¢�� 4KʄũS˔Ȭ 

 
[ʄ] 

̋ 5-52 ¢©¢�� 4Kʄǃ}©¯�S̠͔˖̝ 
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̋ 5-53 ¢©¢�� 4Kʄǃ}©¯�SMauchlySɺΌǃȴŷ 

#$1&)+2�3���	� $�%�

� � �

� � � � ���
���� ���
� 4:6<= &� � � � �

8;9547� ������
!.((,)-1/(�!(*//(.� "12,)� (+'0� ���

������ ������ ����

 
Mauchly SɺΌǃȴŷSȝǎʦʷT 0.05%ȡɢS 0.005 L-hΤ̋ 5-53Υ#ɺ
ΌǃȴŷTǗhʷEA#ɁP Greenhouse-Geisserm_K.6$ 
 
 
 

̋ 5-54 ¢©¢�� 4Kʄǃ}©¯�ŠΞ˨øĒȬSȴŷ 

 
 
̌Ξ˨øĒȬSȴŷP18i Greenhouse-Geisser mʦ̪@iMȝǎʦʷ3
0.225L-h¢©¢�� 4KʄǃS}©¯�P1.KȝǎƓTʦ̪<jO2HE$
(̋ 5-54) 
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[ũ] 
̋ 5-55 ¢©¢�� 4Kũǃ}©¯�S̠͔˖̝ 

 

 
 

 
̋ 5-56 ¢©¢�� 4Kũǃ}©¯�SMauchlySɺΌǃȴŷ 

 
¢©¢�� 4K ũǃS}©¯�P͹>KT#Mauchly SɺΌǃȴŷS˔Ȭ#ȝ
ǎʦʷ3˃þ@i:M3þȧO2HE$̌Ξ˨�¯�3ƃO2HE:MPʂȧ

@ibSFMǀlji$(̋ 5-56) 
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̋ 5-57 ¢©¢�� 4Kũǃ}©¯�ŠΞ˨øĒȬSȴŷ 

 
 
ʦ̪SEa#̌ Ξ˨øĒȬSȴŷP18i Greenhouse-Geisserm_K_iMȝ
ǎʦʷT 0.275L-h#¢©¢�� 4Kũǃ}©¯�SȝǎƓTʦ̪@i:M3
L4O2HE$(̋ 5-57) 
˔ȬM>K#¢©¢�� 4K ʄ/ũP͹>Kb#˖̝³SȝǎƓT̒i¾3L4
O2HE$ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

������=��/

BH@ C>F�...�
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�

 + ����

DGE?>A ���=�� &�&") % !�#"& "�!#  �!$%

�	��DGE?>A����=�� &�""% !  �&""

DGE?>A ,811637;91�,149918 &�&") !�!#% %�(#) "�!#  �"'%

�	��DGE?>A�,811637;91�,149918 &�""% "�"'! "�'$!

DGE?>A -;<63�+150: &�&") !�&"& $� '' "�!#  �"%!

�	��DGE?>A�-;<63�+150: &�""% #�"%" !�)!$

DGE?>A �� &�&") ! &�&") "�!#  �"("

�	��DGE?>A��� &�""% " #�!!"

/����*�"
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::^LT#¢©¢��SʅíPI.K#2K/4K#ʄǃ/ũǃ#̅Sʅí 4K S
ůǈǏ3-i/O.#L_K4E3#::2gT#̅SʅíS 2K/4K#ʄǃ/ũǃ
P͹>KCjDj_K.6$ 
^A#̠͔˖̝˔ȬΤ̋ 5-58Υ(̋ 5-61)mïPƝœäMu§¯�¯mÆ8KÖ
Ǘ>E}§�3È´SbSL-i$Τŋ 5-25Υ 
 
*̅ΨKʄũ+                                                (ôK n.s.) 

 
ŋ 5-25̅ 2KʄũS˔Ȭ 

[ʄ] 
̋ 5-58 ̅ 2Kʄǃ}©¯�S̠͔˖̝ 

 

 

1 

2 

3 

4 

5 

6 

7 

̅ΨK80 ̅ΨK60 ̅ΨK49 ̅ΨK42 ̅ΨK32 ̅ΨK26 

ʄǃ�

ũǃ�
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����� ������ ������� �
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̋ 5-59 ̅ 2Kʄǃ}©¯�SMauchlySɺΌǃȴŷ 

 
MauchlySɺΌǃȴŷSȝǎʦʷT 0.5%ȡɢSΦL-h(̋ 5-59)#ɺΌǃȴŷ
TǗhʷEA#ɁP Greenhouse-Geisserm_K.6$ 
 
 

̋ 5-60 ̅ 2Kʄǃ}©¯�ŠΞ˨øĒȬSȴŷ 

 
 
̌Ξ˨øĒȬSȴŷS Greenhouse-GeisserP1.K#(̋ 5-60)ȝǎʦɷmʦ̪
@iM#0.354L-h̅ 2Kʄǃ}©¯�P1.KȝǎƓTʦ̪@i:M3L4
O2HE$ 
 
 
 
 
 
 
 
 

��,!$&-�.���	��� 
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��� ���
 /5178!
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 + ����

DGE?>A ���=�� #�%"& %  �' % !� &!  �$ %

�	��DGE?>A����=�� !&�&" "%  �&&%

DGE?>A ,811637;91�,149918 #�%"& !� '" #�"(( !� &!  �#%$

�	��DGE?>A�,811637;91�,149918 !&�&" %�#&" #�!

DGE?>A -;<63�+150: #�%"& !�!") #�!"# !� &!  �#%'

�	��DGE?>A�-;<63�+150: !&�&" %�&$% "�)$$

DGE?>A �� #�%"& ! #�%"& !� &!  �#%

�	��DGE?>A��� !&�&" % #�#"$

/����*�!
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[ũ] 
̋ 5-61̅ 2Kũǃ}©¯�S̠͔˖̝ 

 

 
 

̋ 5-62 ̅ 2Kũǃ}©¯�SMauchlySɺΌǃȴŷ 

 
̅ 2K ũǃS}©¯�P͹>KT#Mauchly SɺΌǃȴŷS˔Ȭ#ȝǎʦʷ3
˃þ@i:M3þȧO2HE$̌Ξ˨�¯�3ƃO2HE:MPʂȧ@ibS

FMǀlji$(̋ 5-62) 
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̋ 5-63 ̅ 2Kũǃ}©¯�ŠΞ˨øĒȬSȴŷ 

 
ʦ̪SEǎΞ˨øĒȬSȴŷP18i Greenhouse-Geisermʦ̪@iM#ȝ
ǎʦɷT 0.05%È³S 0.272%L-hȝǎƓ3ɬ.¾3ʦ̪<jE$Τ̋ 5-63Υ 
˔Ȭ#̅ 2Kʄ/ũP͹>Kb#˖̝³SȝǎƓT̒i¾3L4O2HE$ 
 
 ɁP̅ 4KʅíSʄǃ}©¯�#ũǃ}©¯�m_K.6$̠͔˖̝˔ȬΤ̋
5-64Υ(̋ 5-68)mïP#ƝœäMu§¯�¯mÆ8KÖǗ>E}§�3Τŋ 5-26Υ
L-i$ 
 
*̅ΪKʄũ+                                                 (ôKn.s.) 

 
ŋ 5-26̅ 4KʄũS˔Ȭ 
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DGE?>A ,811637;91�,149918 !� '( !�$ "  �'&) !�'!&  �"'"

�	��DGE?>A�,811637;91�,149918 !�((% $�" '  �$$(

DGE?>A -;<63�+150: !� '( "�"&  �$'' !�'!&  �"%!

�	��DGE?>A�-;<63�+150: !�((% &�'')  �"'(

DGE?>A �� !� '( ! !� '( !�'!&  �"(!

�	��DGE?>A��� !�((% #  �&"(

/����*�"
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[ʄ] 
̋ 5-64 ̅ 4Kʄǃ}©¯�S̠͔˖̝ 

 

 
 
 
 

̋ 5-65 ̅ 4Kʄǃ}©¯�SMauchlySɺΌǃȴŷ 

 
MauchlySɺΌǃȴŷSȝǎʦʷT 0.05%ȡɢS 0.005%L-hΤ̋ 5-65Υ#ɺ
ΌǃȴŷTǗhʷEA#ɁP Greenhouse-Geisserm_K.6$ 
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̋ 5-66 ̅ 4Kʄǃ}©¯�ŠΞ˨øĒȬSȴŷ 

 
 
̌Ξ˨øĒȬSȴŷP18i Greenhouse-Geisser mʦ̪@iM#ȝǎʦɷ3
0.004%L-h(̋ 5-66)#0.05%È´L-iEa#ȝǎʦɷ3-iM˧0gj#
ɁSťͯɈ͋(̋ 5-67)ṁ/:M@i$ 
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̋ 5-67 ̅ 4Kʄǃ}©¯�SťͯɈ͋˔Ȭ 

 
 
ťͯɈ͋S˔Ȭ#ȍʦOȝǎƓT_i:M3L4O2HE3#�ª��r� 80
ŕM 60ŕMS͸T 0.054L-h#ȝǎìĳP-i:M3l2HE$ 
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[ũ] 
̋ 5-68 ̅ 4Kũǃ}©¯�S̠͔˖̝ 

 

 
̋ 5-69 ̅ 4Kũǃ}©¯�SMauchlySɺΌǃȴŷ 

 
̅ 4K ũǃS}©¯�P͹>KT#Mauchly SɺΌǃȴŷS˔Ȭ#ȝǎʦʷ3
˃þ@i:M3þȧO2HE$̌Ξ˨�¯�3ƃO2HE:MPʂȧ@ibS

FMǀlji$(̋ 5-69) 
 
 

̋ 5-70 ̅ 4Kũǃ}©¯�ŠΞ˨øĒȬSȴŷ 
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ʦ̪SEa#̌ Ξ˨øĒȬSȴŷP18i Greenhouse-Geisserm_K_iMȝ
ǎʦɷT#0.05%È³S 0.195%L-h#(̋ 5-70)̅ 4K ũǃ}©¯�P1.K
TȝǎƓmʦ̪@i:MTþȧO2HE$ 
˔Ȭ#̅ 4Kʄ/ũP͹>KT#ʄǃP1.K 80ŕM 26ŕPȝǎOìĳ3_g
jiPMN^HE$ 
 
 
5.4.4 ÿǿÿȪMťͯɈ͋Pfi˖̝ýɻS˧ſ 
 
� ÿǿÿȪMťͯɈ͋Pfi˖̝ýɻm#ːÿĕṠHK.O.}©¯�Τô

Ô}©¯�ΥMůǈǏS-i}©¯�#ůǈǏSO.}©¯�#ʄǃ}©¯�#

ũǃ}©¯�Pÿ8K̇HE˔Ȭ#̅S 4KʅíΤôÔ}©¯�ΥP1.KF8
ȝǎƓ3_gjE$EF>#CSȝǎƓF3#@[K 80ŕMS͸SȝǎƓL-
h#țŦ̋ʪ�r�L-i 80ŕMS͸PTȝǎƓ3þK.i3CSÅSbSS
͸PTȝǎƓ3LO2HE$Τŋ 5-21Υ 
� :Sf/O˔ȬPOHEɻʂM>K#ƝœĕPfiìĳÿȪS˔ȬM×BK

˧0K_Kb#CbCbůǈǏS-ǐúÔTĜ̷ZSţĕ3Ŧ46#ȝǎƓ

3þEM˧0gji$>2>#80ŕMS͸P>2ȝǎƓ3þO2HEEa#C
SĞňm͕ɍ>K.6ƻ̑3-i$ 
 
�ÄŇSŸΞLT#ůǈǏPfi}©¯�ÿ8cʄũPfi}©¯�ÿ8Pf

HK#̌Ξ˨Ȁ3ɠƃ>K˔Ȭ˃þ3L4O2HEbSb-iEa#:jgS

˔ȬmͿ.K˧ſ>K.i$ 
�  
�  
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5.5 r­��¤¯ƭƨPfiŷǃʒ̥ÜS˔Ȭ  
 
� ŷͱʒŸΞF8S˔ȬLT#̥ÜM>KėÿLTO.M˧0gjiEa#Ÿ

ΞṁHE΁#ƲP˖̝ýɻLØʀ@iɫS̥Ü�¯�̠óF8LO6#r­

��¤¯ƭƨLŷǃʒ̥ÜṁHE$CS˔ȬPI.K^MaK.6$ 
r­��¤¯ƀ̷˨T#ŸΞPĠď>KbgHEô̌Ξ˨3ƀ̷L-i$ 
 
5.5.1 r­��¤¯SøŽM˔Ȭ 
 
r­��¤¯ƀ̷ΰŸΞĠď˨S 22ı 
r­��¤¯ȄɕΰŸΞˑ¼ƲP#ŸΞSÔΞm̈́^0E³L#ȴ̤ΑʘP͹

@i̾Łṁ/$ 
 
*ȴ̤+ůǈǏmǏ?i�­�­�Pƀ>K#ʅím˟Ƃ<Bi:MLůǈǏ

SƤĮ.mɠƃ<Bi:M3L4EMǀ.^@2$ 
 
*˔Ȭ+ 
22ıŠΞ˨Sø#17ı3ůǈǏSɠƃmǏ?EMŇˁ>E$ 
 
ɆhS 5ıS̥Üm̒K_iMÈ´Sf/O�¡­�3O<jE$ 
 
̌Ξ˨ A 
®�¢�Pfi$¢�PfHKT#ɠƃ<Bgjif/Oɋ3@i$ 
®�NnOŦ4<L̒KbɋǥGǈ.bSTɋǥGǈ.$ 
̌Ξ˨ B 
®�Ƃ<͠5Kb�¡#Ŧ4͠5Kb�¡$CjDjțͥOŦ4<3-i$ 
̌Ξ˨ C 
®�̄SúʝT#80ŕfh 60ŕÈ´SȄ3ɋǥGǈ6Ǐ?E$ 
®�͗P̄SʅíÈŤTůǈǏmɠƃL4K.E$ 
̌Ξ˨ D 
®�ůǈǏmɠƃ<Bi:MT�ccL4E�$ 
®�ɲP̅TɠƃL4K.E$ 
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®�̄b˔ȹL4K.E$ 
®�ws TŮŏǏ3ɠHK.HE$ 
̌Ξ˨ E 
®�Ƃ<.Ȅ3#ɹŸķ3-HKɋǥGǈ2HE$ 
®�Ŧ4.ȄTȓ͚SʅíM./Ĝ̷FHE$ 
 
 

5.5.2 ŷǃʒ̥Ü˔ȬS˧ſ 
 
� 22ı¹#17ıŠΞ˨3ʅí˟ƂPfiůǈǏSɠƃmǏ?EMŇˁ>E:
MPfHK#-iʲƤSìĳT_gjiĪ˰ǃ3-i:MmʪĿ>E$>2>#

CSÅŠΞ˨Sǎ̒Pfh#ůǈǏSɠƃŤúÔPfHK^G^GL-i

:Mc#Ƃ<.\/3¨p¨�q3-HKɋǥGǈ.M./ǎ̒3-i:Mb

Ăȍ>E$ 
� âÃƓ3-i¾TėÿPǜʣ>E³LSŸΞL-HE3#ŦťȀ3˟ƂPf

iĒȬmŸǏ>E:MP1.KT#ȢʤʵSÜämùʦ̪L4E$ÄƲT#â

ÃƓPfiĜ̷̥ÜSͣ.m.2P>K#ŖaK.623ƻ̑FM˧0gji$ 
CS°ISȄɕM>K#Ȁäĕ@i:MPfHK#ŦʅΌ³LNSʲƤ^L˟

Ƃ>Kȏ>þBUf.S23Ăȍ>K6iM˧0gji$:Sf/OȀäĕm

̇/:ML#fhť6SÃ3ůǈǏmǏ?P6.̋ʪ�r�m̒ȶai:M3

L4iSFM˧0gji$ 
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ʽάʹ� ˔̱  
� ȢΑʘLT#:j^LSŸΞġW˧ſm̈́^0E³L#ȢʤʵS˔̱MȢʤ

ʵSÜäPI.K͔[K.6$ 
 
6.1 ȢʤʵS˔̱  
�  
� ͒ƞ#�ª��q��ªrSŦŕĕ1fWΟˋːĕ3͝nL.i$~¯�©

�ª�ʿP1.KT#@LP 4Kǻ͖3ͷŬ<jK1h#ÄƲÃ%3Οˋːȏí
mʘP@iɀÎTʕ%šď@i:M3˧0gji$>2>#4KȏíTΟˋːL
ːͪ^L̒0΋ƙPˤ>.ģΌ#Ã͸SΖcʔ˳#ȋ̄ON#ΠȍPȏ>EŜ

Į#:j^LÈ³PůǈǏmǡ4c@.̌úÔ3-i:MbǦǴ<jK.i$

CSEa#Οˋː<mɘ2>O3gb#ůǈǏmǡ4P6.̋ʪȄɕmʤʵ@

iƻ̑3-i$ʅíSĜ̷̥ÜPTâÃƓM./ͪÿb-h#°ȸPT̜0O

.ͪÿb-i#CSEa#ÄŇSʤʵP1.KTůǈǏmǡ4P6.̋ʪȄɕ

S°ĐMOiEa&ΟˋːʅíP18ǐúÔS̋ʪ�r�MůǈǏS͹͜ǃ

P͹@iÿȪ'ṁHE$ 
 
� ÷ÔʒPT#�ůǈǏM�r�P18i͹͜ǃSÿȪṁ.#̌úÔS̋ʪ

�r�PfHKůǈǏTɠƃ@iS2ÿȪ>E$ÿȪm1:OHE˔Ȭ#ƶɪ

ĕPfiƝœäΤŋ 5-4ΥΤŋ 5-12ΥΤŋ 5-16ΥP1.Kb#ÿǿÿȪMťͯɈ
͋P1.KbȝǎOƓM>K#4KS̅SʅíP͹>KT#ʅí�r�m˟Ƃ<
BiPƵHK#̌úÔZS̥Ü3˹6OiM./˔Ȭmƶi:M3L4E$ 
 ɁP#�ůǈǏMˋːƤP18i͹͜ǃSÿȪP1.KT#̅SʅíP͹>K
ƝœäΤŋ 5-6ΥmÿȪ@iM#ŦʅΌL̋ʪ<jEŜĮSĜ̷T 4KSȄ3ǈ
6#26ŕP͒J6PƵHK#2KfhbĜ̷SƤĮ.T˹6Oiìĳ3-HE$
:SɪP͹>KT#ͻȢgSʤʵ[20] fh#4KT˲mɘʐP@iMSśĶ3O
<jK1h#4K3ǏĦǃm-9#ɒóǏmšď<BK.iĪ˰ǃmǹǥ@ib
SMOHEM˧0i:MbL4i$ 
� >2>Ĝ̷ňŰF8SƝœä(ŋ 5-14)m̒K_iM#2KM 4KP1.Kţĕ
3-iMT̜0A#ůǈǏF8Pɗʘ>EŜĮTˋːƤfhbŦ4<SƮΏS

\/3ƫ.M./¾3Ăȍ>E$ 
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� <gP#�ůǈǏM̌úÔSĜ̷P18i͹͜ǃSÿȪP1.KT#¢©¢

��SʅíP͹>KƝœäΤŋ 5-1ΥΤŋ 5-3ΥΤŋ 5-5ΥΤŋ 5-8ΥΤŋ 5-15ΥΤŋ
5-17ΥmÿȪ@iM#¾ĉp­~¯�PfiůǈǏ3-i˨T 0 ıL-h#N
S�r�L̋ʪ>KbĜ̷Sţĕ3ƃO6#bMbMůǈǏmǡ4P6.̌ú

ÔTĜ̷Sţĕ3ƃO.Ī˰ǃ3-i:Mbl2HE$ 
 
�  
 
� 6.2 ȢʤʵSÜä  
 
� ȢʤʵSÜäPI.K͔[i$^A#ȢʤʵSÜäT�ª��q��ªrS

ΟˋːĕMŦʅΌĕ3͝`#:j2gSȒÇm˧ǒ>#ȡȧP̿4iĪ˰ǃS

-iŁΕm-g2?a½ͼ@iM./ͪÿP-i$ 
� ð̇ʤʵLb͔[E3#ʅΌ3Ŧ46OiPƵHKÃÔZSƮΏTƫ^iM

<jK.i$^E#ΟˋːĕPfiŁΕɪbÄƲT<gPɗʘ<ji$ 
� �q��ªrS̋ʪȄɕTȺ%#˧ȱ@i:M3L4i3#ȢʤʵLT&Ο

ˋːʅíP18ǐúÔS̋ʪ�r�MůǈǏS͹͜ǃP͹@iÿȪ'ṁ/

:ML#ůǈǏSɠƃmǩHE$:SʤʵmȘPɝaK#Ƽʀ@jUůǈǏS

ƃO.&c<>.ȏí'mÖi:M3L4i$Ù0U#Ŧ4<ďɠSǦȻmÖ

i:ML#x¡§�­3-g2?ǎúÔmNSʲƤLǶƮ@jUf.S2M

./ǦȻPOh#ȏí˝΃˨SǦȻPOi:MbL4i$C>K#ůǈǏSƃ

O.c<>.ȏímÖiEaS°ĐMOiTAF$ 
� ůǈǏM./MâÃƓ3-h#˖°ʒObSmÖi:Mc#ŴôPůǈǏm

ɛ@:MTþȧO.2b>jO.$>2>#ȢʤʵLT 100%SůǈǏm 0%P
@iSLTO6#100%SůǈǏm 70%c 60%P@i:MPǎķm̒þ>K.i$
±Ã3ʘP@i�ª��¥­ǻ͖P1.K#ŴômʘǦ@:MT΋ɹŸʒL-

i3#100%-ibSmƃ>Lbɠg>K#fhůǈǏS@6O.&c<>.ȏ
í'mǮÚ@i°ĐPOjiͪÿP#ȢʤʵSÜä3-i$ 
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ʽέʹ� ÄƲSƆȞPI.K  
� ʽ 7ʹLT#:j^LSŸΞ˔Ȭm̈́^0E³LS#ÄƲSƆȞPI.K͔
[K.6$ 
 
7.1 ÄƲS̮Ε  
� ȢʤʵS̮ΕM>K#ǺaK#ƺɻģƼSŸΞȄɕPI.Kȴ̞@iƻ̑3

-i$ʅí˟ƂPfHKůǈǏ3ɠƃ@iM./#-iʲƤSìĳT#ÄŇʦ

̪@i:M3L4E3#̟ ̝ýɻP1.KȝǎƓ3þEbST̅ 4KSːÿĕm
̇lO2HE}©¯�F8L-HE$ͽgjEɱ̼čΞ˨S¹L̇HEŸΞ

L-h#ͽʆ3-HE:Mb-i3#ÄƲŤΞ˨Ȁm<gPšď>ŸΞṁ

.#<gPˋƤSΟ.�¯�mƶi:M3̮ΕL-i$ 
� <gP#SDɕS̥Ü̫P͹>K#ÄŇTð̇ʤʵmĠ˧P̥Ü̫mɐŷ>E
3#ÄƲŸΞm@iŜĮT#ůǈǏm�rª|�Pʪ@̥Ü̫m͕ď>K SDɕ
ṁ/ƻ̑3-i2b>jO.$ 
� ^E#ŸΞP18iʅí̋ʪΒƣP͹>K#ÄŇTŦʅΌ2gƂʅΌP28

K̋ʪ>E3#:jŤΞ˨S̸ǣm˧ǒ>EEaL-HE$ŸΞSąˎ³�

|¨¯­mē2@ƻ̑3-h#<gP#24��¯­Sʅím̥Ü<BiŸΞS
Ea#Ÿ΁PȢŸΞm§­� L̇/M̌Ξ˨Z2OhS̸ǣ322i¾3Ǎ

ŷ<jEEa#ÄŇTŦʅΌ2gƂʅΌP28̋ʪ>E$ÄƲTŸΞPb<g

OiƑŨmď0#§­� ̋ʪPfiŸΞ3ɍagji2b>jO.$ 
� ^E#ȢʤʵSțˑʒOʘȻT#ůǈǏmǏ?ǐúÔSͥĀŐʪ�r�

SǦȻĕL-HE3#-6^LCS°ͪL-iʅí�r�MůǈǏS͹Þmǩ

iͪÿPMN^HE$CSɪmÄƲǺł@[6#ÄŇSʤʵLƶEʣ̒mɘʀ

>#ÄƲ#ͥĀŐʪ�r�mǩi/0LƯʷKK.6ƻ̑3-i$ 
 
 
7.2 ÄƲSƆȞ  
� ȢʤʵSÄƲSƆȞM>KT#ȢʤʵLƶE#ŸΞ˔ȬPȘOiƼʀmď0

K#&ůǈǏmǏ?ǐúÔSͥĀŐʪ�r�SǦȻ'mÖi:ML-i$C

SɫPT#fhť6SÃ%3ůǈǏmǏ?c@.̌úÔSǢþṁ.#CjD

jSǦȻmI6iƻ̑3-i$ 
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� :jgSǦȻ3ŴǗ>E-2I4PT#�ª�ǻ͖ʿṁ/x¡§�­c˝

΃˨ZǮÚ>°ISǦȻM>Kɘʀ>E.$ 
� CS˔Ȭ#100%SůǈǏm 0%P@i:MTþȧO6Mb#70%c 60%^L
ɠƃ<B#fh&c<>.ȏí'SǮÚmʘǦ@:MmÄƲSƆȞM@i$ 
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̳͐  

 
Ȣʤʵṁ͞>#ŲÒ̱ȁm^MaiP-EHK#ť6SȄSĚčm.EF

4^>E$Ǐ̳.E>^@$ 
 
^A#Ȣ̱ȁm^MaiP-EHK#ˑŬ#ǚĝ6;ǦƁ#;ΎǷm>K6

F<HEǦƁǾŶL-iƬΡľļüǾǨPɝ6Ǐ̳˷>^@$Ȣʤʵ#Ȣ̱ȁ

m^MaiP-Eh#ÕƤbʚ̰mͯR<BK.EF4#^Mai:M3þȧ

^>E$C>K#Ȣ̱ȁSřʾP-Eh#ʒʦOp��r�c;ǦǴm´<H

E#ĊȭSȐƉʝ°ͩǾǨ#ŸΞɀȣ&4K�«�t|�¯'mƽ6̻>K6F
<HEƂȠľͩǾǨ#ʾ ˨3 4Kþč@iɫPƻ̑O PCmǥHK1gA#ŉH
K.i΁#PCm̻>K´<HEʑŒǗĎüǾǨPɝ6Ǐ̳˷>^@$ 

 
^E#ƤͯOi1Θ.Pb͹lgA#Ȓ͸mċ.K˖̝ýɻP͹>Kp��r

�m´<HEˇʁƏȯɉ#PC̻>þ>P͹>K#čm̻>K6F<HEʼ̶ͨ
̊ɉ#�ªŸΞmĴa �� ı͒6PbS]iŸΞĠď˨SʓȺP#ɝ6Ǐ̳˷>

^@$ 
 
C>K#ȈΐfhĀʧɼʨ>EƬΡʤʵŹSİȟSʓȺ#ȢʤʵʯSİȟPT#

Ⱥ%O̵̱m.EF4#̀ ʬʒPbǹ0gj^>E$ƺfhǏ̳ʃ>³9^@$ 
 
țƲP#:S 2 ƞ͸SŲȵ#ʮɾɘmǹ0K´<HEð͍#Ʋ͍#ĢÃ#żȆ
PǺaK#ɝ6Ǐ̳Pǎm̋>K̳͐M<BK.EF4^@$ 
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