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Abstract 

 

With the scope of applying computer software expanding, its status and importance are gradually 

enhanced and prominent, especially in the aerospace field which has high reliability and safety requirement, 

how to ensure the quality of software has become the focus of the current works. Requirements phase, as 

the true sense of the beginning of the software development work, are most closely to other software 

development processes. And the requirements elicitation as the basis work and important part of the 

requirements engineering, its quality directly affects the quality of software design and then 

influence and determine the quality of software code, Until the final quality of the whole 

system. There are many safety-related standards existing for developing safety-critical 

systems. Despite the high number, we can hardly find a mature way to guide us to carry out 

safety-related work during the software requirements phase. 

The objective of this research is to propose an effective and operable framework which 

combines with the existing software engineering process well, software organizations can 

generate and classify software safety requirements to guide their following development 

process. In order to solve this problem, at first this paper provides a framework for software 

safety requirements analysis work and identifies the basic strategy and specific work of 

software safety requirements analysis in different software development processes. Then for 

software safety requirements elicitation, the core part of software safety requirement analysis 

work, this paper makes in-depth study from two aspects: idea and methods of software safety 

requirements analysis. In the aspect of achieve generic aviation software safety requirements, 

this paper develops the list of generic software safety requirements and provides clear cutting 

steps of generic software safety requirements; in the aspect of achieve specific software 

safety requirements, this paper considers both software safety requirements flow-down 

analysis and software safety influence analysis and provides the specific ideas and 

implication steps. Besides, for the key analysis methods applied in the software safety 

requirements elicitation work, this paper describes in details from the aspects of principle, 

aim, steps and so on. 

Finally, we apply this set of ideas and methods to engine control system control software, 

modeling and analysis in detail and generate generic and specific software safety requirement 
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based on the results of analysis, which verifies the correctness and validity of this method. 

Key Words: Requirements Elicitation, Requirements Analysis, Requirement 

Engineering, Software safety, Safety-Critical, Safety analysis, Airworthiness 
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ϕɉ΅ˁ'Aʏε͓�̆ Ί>ε͓ˮť�ĸ�ʢ�ʛ͸Qε͓Ȍ�
ĆȻ͸Qĸ�Ƙϕ

ɉ̠Üʛ˯ȡȂǮ&͸Q˛˴ŵÛʛĖʮ��˛©ŜˁʛƧ͠ù͸QAúʛ͡έ
 

1.1.2. µm¾É_4 

ʠ¯ƨċ̕）ŜfÛŗȺĜ:�ζǼȏ�ͅĠǳϚĐÜƊ5ƈĢ΋ȼ�_č�΋f

ƪϦȔ)̕ ）ÛºȔùĢēϦȔʬªØ�ĖʮʼĶʬ˃ˎǳϚ��!ʕ�΋ɈŨʢɄΉ

ĳčƈĢŞͭ
ʅ¨č̕）Ȕͻ͸QʛŵÛǳϚ�ĢēϦȔʛʬªʠȦŇ͸Qĸ�ƘŜ

fǇ�5ȈϮʛ̰ɉ�ɺ̆čļφŜf'͸Qĸ�ƘŜfʛŵŗϚ)ʦƈĢʛλϤ
 

ċ�̕）Ȕͻ͸QŵÛΥθʠ¯H̰Ϛ)ʦ˽Ŏ�cȌǪʛƷȓǳɏ)ļͰʊ̙˽

ŎǅÊùǳɏļͰ�ͬ�&ǳϚʛλϤ
 

Ϩ�č͸Qĸ�Ƙϕɉ̠ÜŜfʛ�cƷȓǳɏ��ʠ¯ċ�Ň:͸Qĸ�Ƙϕɉ

̠ÜƷȓʛʬ˃ΉĜ:ͨȼσɁ�ƈĠ͸Qĸ�Ƙ�ȟǳɏčļφŮʐ�Ή�Ƨɼ�̆

ċğŮʐĠũʛƷȓǳɏÖ˽Ŏ˪̔ʛǗΑ�hƊ̕）Ȕͻ͸QŵÛÉ`Ň:͸Qĸ�

Ƙϕɉ̠ÜƷȓǳɏʛǐǚ�ĳčʦŝĢʛϐʲ
 

�ȷčļͰʊ̙ʛǅňǳϚ�ʠ¯͸Qĸ�ƘȦ�ʛŮʐȂ̕）Ȕͻ͸QʛŵÛ΅

ˁʛά̰�ʊ�ċ�ğʢŮĸ�ƘȦ�Ň:č͸QŵÛ΅ˁèσɁŵŗ͸Qĸ�Ƙ�ȟ

ŜfĐ΋̧5ĺ-
ɺ̆čļφhʐ΅ˁ'�èȦ�ǅň̞ĉʛŔωƘOØȦ�ȒͳŇ

:hʐǳɏ�ƷȓʛǗΑˁűhƊƨPǶɏkϙÉ�Ȧ�ĹƧ͸Qĸ�Ƙϕɉ̠ÜŜ

f�êǼ�è˩˫.μȦ�ĺ-ʛŞŶ�ǗΑǳŸʛ�êOØȦ�̍ȅʛ��̔hƊè

Ȧ�čʢ;˯éhʐʛ΅ˁ'ĳčʦƈĢʛϐʲ�Ί>λϤʛĳčhƊčļφϝʠ'ŵ

ŗ͸Qĸ�Ƙϕɉ̠ÜŜfΝ©5ƈĢʛĈϑ
 

Ȼğ�͸Qĸ�ƘŜfʛŵŗčċ�ŏĜ:ͨȼσɁ�ʠ¯ͅĠƷȓǳɏFč̕ģ

ϡĔƊ©5Ůʐ
č̕）Ȕͻ͸QŵÛ΅ˁ'˛˴)˹ éʛŮʐ͸Qĸ�Ƙ�ȟƷȓƭ

΋̧ʛļͰƈŎ�ΊOčƈĢˁű�ωª5͸Qĸ�Ƙϕɉ̠ÜŜfʛŵŗ
 

Ȋì�ƨċȔͻ͸QŵÛɈŨʢŇċğ̡ìʛʋʆO�ĺ5ƨPčȔͻ͸QŵÛ΅

ˁ'ŵŗ͸Qĸ�ƘŜfǼ�̎�÷ʛɻǜċğˮϬ�Ʒȓ
ϚŇſ¯ċ�Ȕͻ˛˴ŵ

ÛϡĔŇ:ŵŗ͸Qĸ�ƘŜfʛΏ�̰ɉ�ƨPŮ͐J̒ͳ͸QŜˁŵŗʛļφƠ�
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�Û�ǘɶ͸Qĸ�Ƙϕɉ̠ÜŜfʛȪƎ�ł�˯éċ�ğʢ�Ȧ��ǯʈ�ŒƑƁ

Ƨ�Ĩ͸Qĸ�Ƙϕɉ̠Ü΅ˁʛɖˁ̴̞�Ū˲�ƷȓƩǳɏʛ�cǅňùļi�Ň

Ȕͻ͸Qĸ�Ƙϕɉ̠ÜŜfǘjŤ» 

1.2. >$H���� 

CPŇ:͸Qĸ�ƘʛǸʜ�ɑ�h͸Qĸ�Ƙʢ�ŜfčļͰ'Ɗ©5ϦΚÛ

ŗ
ʠ¯Ň:͸Qĸ�ƘϡĔʛʬ˃čĸ�ƘȦ�ʛª̽ØǕū)ĸ�Ƙʢ�Ʒȓʬ˃

ùŮʐˎĠ&ǳϚÜƊ5�˛ Ƨȡ�ƙ˯ͨțãO�*O��&ǳϚ2 

1.2.1. º�L!]�T}%;´®�5Q�T� 

ύʦ̕）ϡĔȔͻ˛˴ʛĞȕˁű�Ǳę¸�͸ʰQŅ�̈é�͸Qʛ̴ȶ)Ğȕ

űØ�čǮ&˛˴'ʛ·̎ɄάƗ±�Å�ͪ țͪĠʑʰQļʋʛ·̎ʋčͶʑ͸QĹ

Ƨ
̕ ）ϡĔȔͻ˛˴'ƭ¿ñĸ��ζ͸Qʛǭέ�Ǳę¸
f*ŵÛĸ��ζ͸Q

ʛ�&Υ��͸Qĸ�ƘȦ�ʛŮʐ̬̾*ȂSdĸ�Ƙϝʠ'ʛά̰�˜[6]
ʠ¯ύ

ʦ͸Qĸ�ƘļͰʛÛŗ�χ˷ȌʢŮʛȦ�ù̴̞ªĺ�ț�OɫͬǸʜęηʛ�ʐ

�Ɇʐϕ̰
ȫǎ FAA ʛ�ϝʬ˃ȃʵ�ƫȹ© 1991 ũů�!ʕ�Ȍ 146 &�êʛ�

͸Qĸ�Ƙʢ�ʛȦ�[7]
Ί>͸Qĸ�ƘȦ�M̫5͸Qĸ�ƘϡĔ“ȊgļͰ”ʛƙ

˯�èċǨŰ)ċφƘ˩˫Ʃ̅ʢ��çªĺ5Ġϝ�:͸Qĸ�ƘʛȦ�ùǅÊ�ī

NASA ƈǻőά̵˛˴ĸ�ƘØ͸Qĸ�Ƙ�ªĺ5ĠϝȦ�ØΧĨʛƷȓǅÊ�Ň:

̕ģϡĔ˛˴ĸ�ƘØ͸Qĸ�ƘŜf{5�ϚʛοΑ
Ί>Ȧ��ǅÊˮ΅Ġũʛļ

ͰŮʐ��ǱʛÅˣĹÿ�Ί��͕ǽ5 NASA Ň:͸Qĸ�čϦ̧S¹'ʛά̰Ƙ

ʛ̾͋
êǼ�ȸɓĤ）Ὺ)́ċ�ǳˎȔȞOčʾȝǕ�͸Qĸ�Ƙʢ�Ȧ��ǅ

Ê�̆ Ί�'ʛƈĠȦ�ȺčūɐʛŮʐ��ʐƩɆʐϡĔ�Ň:ļʋ͸Qĸ�ƘʠȦ

ͨ©5Ä�ά̰ʛfʐ
 

1.2.1.1 º�L!]}%;´®^h 

Œ˕Ȧ�ʛǭέΉč�Ǳęη�_ĢĠǭʛȦ�ĐΩ˥5ʢ^ʛΘƆț̸�ĸ�Ƙ

λϤ2Ι΅Ŵ́ƩǗΑ�˛ ʛŵÛ΅ˁùƷȓǳɏ�h͸QŇ:˛˴ϥϋʛ͝ʈψa

©�&ãǓÝʛˁű
Ί>Ŵ́Ιť�̸΋�˛ �êʛAΨűɈŨ'�ȊϮˎˣʛɈ

ŨŇŮʦȊAάʛĥǪìȡ
ſˮ΅J˛˴ˣ©͸Qˣʛ�˛ ΐM�ȟ.ì�ʠȦ͸
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Q̬�Χ©�&ʅĺɈŨ�éΔʛ͇̼ùp͉ɔºύìļǴOp͉͸Q̠Ɗϕ̰ʛĹǮ

Ƙ
͸Qĸ�ĹǮƘǅ͸Qč̴ĺȚQù̴ĺǼμ'�č˛˴'Ƨ·ĹƧ�ĸ�·̎ʛ

ã̎Ƙʛűέ[8]
ȫǎΊ&ǳɏ�ĸ�Ƙ͸Qʑ:�ȌͼϮʛĹǮƘɈŨ�ĆȻϕ̰č

ŵÛ΅ˁ'ŮʐͼĠʛ͇̼ùp͉ɔº�́ ©ȈĠʛʠȦ̰ɉ
ĆȻĸ�Ƙ͸QʛŵÛ

ϕ̰ȈϮʛƧȒ�Ί>ƧȒ¿、ͤɧ)ǳɏØƷȓˎ
 

ˮƙ˯�ʠ¯ŜˁϡĔ�>Ʉͼά̰ʛ͸Qĸ�ƘȦ�ī�̫ 1 ƭʵ2 

̫ 1  èċH̰ĸ�ƘȦ�ƩǅÊ 

Ŭæ ũT Ȧ�Mæ Ȧ�ëʿ 

1 1969 ũ MIL-STD-882 ˛˴ĸ�ƘĢˤ̰ɉ 
2 1977 ũ MIL-STD-882A ˛˴ĸ�ƘĢˤ̰ɉ 
3 1984 ũ MIL-STD-882B ˛˴ĸ�ƘĢˤ̰ɉ 
4 1993 ũ MIL-STD-882C ˛˴ĸ�ƘĢˤ̰ɉ 
5 2000 ũ MIL-STD-882D ˛˴ĸ�ƘĢˤ̰ɉ 
6 2005 ũ MIL-STD-882E ˛˴ĸ�ƘĢˤ̰ɉ 
7 2005 ũ MIL-HDBK-516B Δ̕éȬĽĺ̴̞ 
8 1999 ũ Joint Software System 

Safety Committee 
͸Q˛˴ĸ�ƘƯ� 

9 1996 ũ NASA-STD-8719.13A ͸Qĸ�Ƙ 
10 2004 ũ NASA-STD-8719.13B ͸Qĸ�Ƙ 
11 1996 ũ NASA-GB-1740.13 ͸Qĸ�ƘǅÊ 
12 2004 ũ NASA-GB-8719.13 ͸Qĸ�ƘǅÊ 
13 2001 ũ EN 50128 αͯŮʐ�Ιq)qæùĜʌ˛˴�qæ

ʛĸ�ʢ�ʓıĜʌ˛˴ 
14 1997 ũ DEF Stan 00-55 ρƋ͇ĝĸ�ʢ�͸Q̰ɉ 
15 2007 ũ DEF Stan 00-56 ρƋ˛˴ʛĸ�Ƙ˕ʌ̰ɉ 
16 1999 ũ IEC61508 ·̎ĸ�ċφȦ�Øĸ�Ƙ�ȟ 
17 1994 ũ IEEE 1228 ͸Qĸ�Ƙ̼� 
18 1992 ũ RTCA DO-178B Ȕͻ˛˴ù͇ĝéȬĽĺ'ʛ͸Q̤̄ 
19 1996 ũ ARP4754 ϮűǮéƩĞȕ̕）ă˛˴éȬĽĺ̤̄ 
20 1996 ũ ARP4761 Ɇʐ̕）˛˴ù͇ĝ'ŵŗĸ�Ƙ͊\ʛ

ǅÊùǳɏ 
21 1990 ũ GJB 900-1990 ˛˴ĸ�ƘΙʐĢˤ 
22 1997 ũ GJB/Z 99-1997 ˛˴ĸ�ŜˁƯ� 
23 1997 ũ GJB/Z102-9 ͸QãϙƘùĸ�Ƙ͇̼�¡ 
24 2004 ũ GJB/Z 142-2004 �ʐ͸Qĸ�Ƙ�ȟǅÊ 
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͸Qĸ�ƘȦ��̖Ū�ĺ-“É�”ʛ͸QŵÛ΅ˁ�̆ Ȃhʐ�êʛǕ̟΅ˁù

ƷȓțƊ©�êˎˣʛĸ�Ƙ
ĢΥ�Ȧ�Ė:ĸ�ĹǮƘˎˣ�SIL��ī IEC, MOD, 

ADoD ˎ� ɺ̆ϚîɆʐ̕）ϡĔʛȦ�xî:kɻŵÛp͉ɈŨ(DAL)�ī RTCA
 

ĸ�ĹǮƘˎˣ�SIL�Ȃ̴ĺĸ�ʢ�͸Qĸ�·̎ʛĸ�ĹǮƘ̰ɉʛĖʮ[9]�

IEC 61508 “·̎ĸ�ċφȦ�Øĸ�Ƙ�ȟ”[10]ʱĺ5 4 &ĸ�ĹǮƘˎˣ�SIL��f

*ĸ�·̎ʛƘ̎ǅȦ
SIL1 Ȋa�SIL4 ȊϮ
SIL OĥǪȴʉʛƁŸÚŮ5˛˴ʛ

ĸ��ζƘ��ζ˛˴ŮʛaĥǪȴʉ�ŵÛ̅ŮȫǎǮ&˛˴ʛϕɉ*͸QΕǂ SIL

ˣ¨
 

IEC 61508 Ň: SIL ʛĺ-ī�̫ 2 ƭʵ2 

̫ 2  IEC 61508 ' SIL ĺ- 

 ĸ��ζ˛˴ʛĥǪʠȦɗ͍ 

SIL ˣ¨ aϣʉΆ̧ǳŸ 
Ƀȷ͖ɉĥǪȴʉ 

΍˷Ά̧ȶŸ 
ɃōǼĥǪȴʉ 

4 >=10-5 to <10-4 >=10-9 to <10-8 
3 >=10-4 to <10-3 >=10-8 to <10-7 
2 >=10-3 to <10-2 >=10-7 to <10-6 
1 >=10-2 to <10-1 >=10-6 to <10-5 

 

ĸ�ĹǮƘˎˣ̦ɺ*ĸ��ζ͸Qʛ�˘ǘj5kǎ�_ȂčļφŮʐ΅ˁ'�

͸QŵÛCõbbƈϑ�ȟ�͸QʛĥǪȴʉ
 

ŵÛp͉ɈŨ�DAL�˘^:ĸ�ĹǮƘˎˣ�SIL�
ARP4754[11]ù ARP4761[12]

ƭȦ͋ʛɃ&·̎ĥǪȚQΦȫǎ·̎Íϋ͊\'ƭȦ͋ʛĥǪȚQʛƂûʛAάƘ

̬ǅĺ�& DAL
ǘjʛ DALs ţȌˎǪʛǭwʛĥǪʉ�ĆȻãO΋̧ĺέʛϥϋ

͊\
ãȂ�ʠ¯ĢΥ�Ȧ��̾ʅĺ͇̼ˑʗʛȌǪƘŪ�ƙ̎έÀ�ĆȻťťϕ̰

ĺƘʛ¦Ǳ�ʅ¨ȂJ�͍Čʐȴʉȓ͒ț̸Ϊ͸Qʛp͉ˎˣ
 

RTCA DO-178B “Ȕͻ˛˴ù͇ĝéȬĽĺ'ʛ͸Q̤̄”[13]Ň:ŵÛp͉ɈŨ

�DAL�ʛĺ-ī�̫ 3 ƭʵ2 
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̫ 3  RTCA DO-178B ʵi DAL 

͸Qˎˣ ĥǪʆƔ˘¨ ǗΑ 

A ˣ ɳϑƘʛ �ŶťʆƔYň̔Ʃnh˛˴·̎ĥǪ�J̆Źͨ

̕）ăɳϑƘĥǪʆƔʛ͸Q 
B ˣ Íϋʛ/Aάʛ �ŶťʆƔYň̔Ʃnh˛˴·̎ĥǪ�J̆Źͨ

̕）ăÍϋʛ/AάʛĥǪʆƔʛ͸Q 
C ˣ άĢʛ �ŶťʆƔYň̔Ʃnh˛˴·̎ĥǪ�J̆Źͨ

̕）ăάĢʛĥǪʆƔʛ͸Q 
D ˣ ͺƍʛ �ŶťʆƔYň̔Ʃnh˛˴·̎ĥǪ�J̆Źͨ

̕）ăͺƍʛĥǪʆƔʛ͸Q 
E ˣ ǶƂûʛ �ŶťʆƔYň̔Ʃnh˛˴·̎ĥǪ�_�YƂ

û̕）ăʛΆ̧̎µƩϫϪõŜfέʛ͸Q
 

͸Q˛˴ŵÛp͉ˎˣʛʱĺϕ̰č˛˴ŵÛʛǻȏ΋̧�ΊOAάʛƂû5Ǯ&

͸Qŉøöȏ΅ˁ'ϕ̰Ľĺʛǯȯʛ˘ēùǭέ�A ˣ˛˴ϕ̰ 66 &“ʠȦ”̆ D ˣ

˛˴Fϕ̰ 28 &“ʠȦ”�
éΔʛˎˣʑ˛˴ĸ�Ƙ͊\΅ˁ�ĺ
�̖ʛ�˳ĢĠǭ

ʛϦ̧ă˛˴ϕ̰̓Ŏ̬ʱĺ* D ˣƩȈϮțp͉Ϧ̧ĸ�
 

1.2.1.2 >$H3³}%2º�L!]Ä�¯6R��½ 

͸Qĸ�Ƙϕɉ̠ÜǷ¿、Ŵ，͸Qʛĸ�Ƙϕɉ�Ö¿、čĸ�ƘǳϚŇƁƧ'

ʛ͸Qϕɉ΋̧͊R
̄ ̤©ʠ¯ċ�͸Qĸ�ƘʋʆØ͸QŜˁŵŗʛļφƠ��ƨ

PΕǂO��Υċ�ğȦ�f*άɵȬŇ͛�Ȧ�Ň:͸Qĸ�Ƙϕɉ̠Üɔº˓H

ī�ƭʵ2 

1.2.1.2.1 GJB/Z 142-2004 �ʐ͸Qĸ�Ƙ�ȟǅÊ 

ȒǅňƘƷȓǯQ˲�5č͸Qʏĳöȏ'ļǴ͸Qĸ�Ƙ�ȟʛǅÊ�Δʐ:ĸ

�ʢ�͸Qʛ̠Ü)jŮ)ŵÛ)Ά̧ù˸ƻ
ȻȦ�˲�5͸Qʛĸ�Ƙ�ȟʛ�̖

ǳɏ�ŪOȻɫͬ�êĞȕˁű͸Qʛϕ̰
č�cŮʐ΅ˁ'ãŇȒǅňƘƷȓǯQ

΋̧²̭
 

GJB/Z 142 �ʐ͸Qĸ�Ƙ�ȟǅÊH̰Ůʐĸ�ĹǮƘˣ¨f*²̭ʛH̰k

ǎ�Ň:Ϯĸ�ĹǮƘˣ¨ʛ͸QŮkȒǅňƘƷȓǯQ΋̧��ʛĸ�Ƙ�ȟ
̆ a

ĸ�ĹǮƘˣ¨ʛ͸Q�čƊ©ϕǳ̾ãʛƠ���ãʣʗƩéŪΥ�ĸ�Ƙ�ȟS¹


Ȧ�ƭǗΑʛ͸Qŉøöȏĸ�ƘŜfī�Č 1 ƭʵ2 
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Č 1  GJB/Z 142 ͸Qĸ�Ƙ�ȟŜfɖˁ 

č GJB/Z 142 �ʐ͸Qĸ�Ƙ�ȟǅÊ'�͸Qĸ�Ƙϕɉ̠ÜH̰¿、� S

¹2 

1) ˛˴ĸ�ƘϕɉȀŋ 

2) ĸ�ʢ�Ƙ�ȟ 

3) ͸Qϕɉʛĸ�Ƙ͊R 

GJB/Z142 'ĺ-͸Qϕɉĸ�Ƙ�ȟǷ¿、Ŵ，͸Qʛĸ�Ƙϕɉ�Ö¿、čĸ

�ƘǳϚŇƁƧ'ʛ͸Qϕɉ΋̧͊R
O�ίŇ�cʛS¹˲6͑˪ʛ͕ǽ2 

1. ˛˴ĸ�ƘϕɉȀŋ 

čȻɔº'Ů�ȟ�Χ˲͸Qʛ˛˴ĸ�Ƙϕɉ�ŪOŌ.ͶǍ*͸Qʛĸ�Ƙϕ

ɉ
˛˴ĸ�ƘϕɉȀŋ¿、� Ŝfϝʠ2 

1) Ȳȥ͸Qĸ�Ƙ�ȟ�ĝ'AʏʛqƛOʱp��ɫ̰ͬɉ
Ůʅ¨̤̄Ǯc

˛˴ϕɉĸ�Ƙ�ȟùǮcĸ�Ƙϕɉ�Χ 

2) *ʱp͸Qĸ�Ƙ�īȡɌȌč˛˴ʛĸ�Ƙϕɉ'͕ǽÝǔ͇ĝʛƭȌʢ�

Ά̧ȶŸ�Ůč͸Qĸ�Ƙϕɉ'΋̧͕ǽ
 

3) ͸Qĸ�ƘϕɉŮ̴ĺO��ł2 

1) hÝǔ͇ĝ̠ƊƩ˸ƻĸ�ʆƔʛ·̎ 

2) �Ȳɗ)Ιôù˕ʌǔªΥQ'ʰQε͓Ȍ�ʛ·̎ 
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3) �Ȳɗ)Ιôù˕ʌZƤăùƱ̧ăε͓Ȍ�ʛ·̎ 

4) �Ȳɗ)Ιôù˕ʌ͸QȒͳ'ʛε͓Ȍ�ʛ·̎ 

5) �ĺȏɗ͍č˧ĸ�·̎Ȍ�ʛ·̎ 

6) �ĺȏɗ͍ʺ˧ĸ�·̎Ȍ�ʛ·̎ 

7) �ĸ�ĎrǦã˻ˁʓı˛˴Ȍ�ʛ·̎ 

8) ĸ�·̎�Ϙĸ�ʢ�·̎.μʛʕϚ 

9) łέùûŮǼμˎƘ̎ 

10) ͸Q�ã˻ˁʓı˛˴.μʛǓß 

4) ͸Qĸ�ƘϕɉǗΑŮοǽƭȌ�ĸ�ʢ�ʛ͸QùʰQ.μʛˢșȚQ
͸

Qĸ�ƘϕɉǗΑ'ϕ̤̄� �ʰQ˯Ȟ͇̼Ȍ�ʛ�ł2 

1) ͸Q̒Ȳ 

2) ʝǔã˻ˁʓıʰQ)ZƤăùƱ̧ă 

3) č˛˴Ά̧ǼĺȏŇĸ�·̎΋̧Ȳɗ 

4) ſã˻ˁʓı˛˴čǢfǼ�̎ġŇĸ�·̎΋̧ɗ͍ 

5) �ȟǀĺʛ͸Qʛĸ�Ƙϕɉ�īȡÛʋĳč�ã̧ʛ˛˴ϕɉ)Ǔßϕ

ɉù�ΔĻ͸Qļʋʛĸ�·̎�ãŌ̤΋̧˛˴ĸ�Ƙϕɉʛάǲ�Χ�Om

u»͸QOğʛϥϋψaƯɁ�ÎğΥĸ�͇ǴƩ˛˴��ķʛĸ�ƘƷȓƯɁ��

ļʋ˛˴ƙʛĸ�Ƙϕɉ
 

2. ĸ�ʢ�Ƙ�ȟ 

ĸ�ʢ�Ƙ�ȟʛʠʛȂ�ȟƭȌʛ͸QϕɉØ�.μʛ�˛�ɦ ĺùĸ�ʢ�ʛ

͸Qϕɉ�ŪǽʱĎȦǽķP
Ί>͸Qĸ�ƘϕɉãOȂ̒Ϝî�ÎJ˛˴ϕɉZΗ

�țʛ�OãOȂ̒ůî��ȟǕň�țʛ
ĸ�ʢ�Ƙ�ȟ¿、� Ŝfϝʠ2 

1) Ō˛˴ĸ�ƘϕɉʡǓȀŋʛ͸QϕɉȦ͋*͸Qĸ�Ƙϕɉ 

2) ΋̧̒ůî�ʛ�ȟ�͋¨�˛˴ϕɉ��̔�Ʃ˛˴ϕɉƭȐοΑʛĸ�Ƙ

ϕɉ
̒ůî�ʛ�ȟΉã̎ǛʵϘȏȎʛ΄©Íϋù�ĸ�ʆƔʛͯƆ�iīɭΙ
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ͯ�
Ə̰ǼŮΙ΅ę¸ƩrǦ˛˴ϕɉ¸O̸�ƭ͋¨�ʛɭčÍϋ�ŪčŌķP�

ZΗ˲͸Qϕɉ 

3) Ů�ȟ˛˴�Χ˲͸QʛğΥ͇̼ˢș�¿、ǼŬ)ïíέù̴ȶˎ�ʱĺķ

PȂðȂĸ�ʢ�ʛ 

4) ſ̰ɉĸ�ʢ�͸QƱ̧Ϙĸ�ʢ�·̎Ǽ�͸Qĸ�ƘϕɉŮɢȳĎȦǽΊ

>·̎ 

5) Oĸ�ĹǮƘˣ¨ʛƁŸ̴ĺ͸Qĸ�·̎ʛĸ�ĹǮƘ̰ɉ�Ū Ȧ͋�ʠ

ȦĥǪɗűʛΆ̧ȶŸ
 

3. ͸Qϕɉʛĸ�Ƙ͊R 

ŮŇƁƧ'ʛ͸Qϕɉčĸ�ƘǳϚ΋̧͊R�͊RʛŜfϝʠ¿、2 

1) �ȟ͸Qĸ�ƘϕɉȂð̎ɩɧ©͸Qĸ�Ƙϕɉ̠Üʛ΀��OőȂ˛˴ĸ

�Ƙϕɉùĸ�Ƙϕɉ�Χ�ȃʵŇ:˛˴ϕɉʛkJƘ 

2) �ȟ͸Qϕɉ̴Ȭ͕ǽ�ŇŮɃʻ͋¨�ʛÍϋ�p͉ŠˮĹǮĎ̴ĺ5�Χ

˲͸Qʛ˛˴ĸ�Ƙϕɉ�Ū ŠˮͶÀ*Ɯſʛ͸Qϕɉ 

3) �ȟ͸Qĸ�Ƙϕɉ�˛˴ĸ�Ƙϕɉ)͸Qĸ�Ƙϕɉù�ķ͸Qϕɉʛğ

Υ�̔Ƙ�OØ͸Qĸ�Ƙϕɉʛ�Υ�̔Ƙ 

4) ȫǎĸ�ĹǮƘˣ¨ʛ̰ɉ�͸Qĸ�Ƙϕɉʛ̴ĺ̰ɉŮΊȩ̫ʵùȞƧ2 

1) ɢȳ)�̔)�ʱ)ãϬ͉Ū�ĸ�ĹǮƘˣ¨ʢſ 

2) �hʐñ˚ʛƩǯȯÝWƭ�ʌ̸ʛȓ͒ùǗΑ 

5) Ů�ȟĸ�Ƙϕɉʛãɗ͍Ƙ�ǘ�Ňì˷ɗ͍ϕɉʛŴ́ 

6) Ů�ȟ͸Qĸ�Ƙϕɉ͇̼ùļʋʛã̧Ƙ�ʱĺ͸Qĸ�Ƙϕɉʛ̴ĺȂð

ͬġ˪̔Om͸Qʛ͇̼ùļʋ΄©̰ɉʛĸ�ĹǮƘ�΋̆Ň͸Q͇̼ǘ�Ŵ́ 

7) Ůǘ��ĸ�Ƙʢ�ʛƏ̰)ǘv)�ǘvùʹȹhʐʛ͸Q͇̼)˻ʫùɗ

͍Ʒȓ ̫ 

GJB/Z 142 �ʐ͸Qĸ�Ƙ�ȟǅÊ'˲�5�>ãʐ:͸Qĸ�Ƙϕɉ̠ÜʛH

̰ƷȓƯɁ�īȲȥÉù@×Õɻ)ŕȷ�ȟ)ǔªɖ�ȟ)qƛɖ�ȟ)·̎ȶǀ)
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ˢș�ȟˎ�Ū˲�5èʻH̰ƷȓƯɁʛ˓É͕ǽ
 

ƙ˯ʤț�GJB/Z 142 �ʐ͸Qĸ�Ƙ�ȟǅÊ̦ɺ˲�5͸Qĸ�Ƙϕɉ̠Üɔ

ºʛH̰S¹�Ū˲�5ʢŮʛS¹͕ǽùH̰ƷȓƯɁ�_Iɺĳčī��ͬ.Ĝ2 

1) Ȧ�ǘ�ʛ͸Qĸ�Ƙ�ȟS¹�ΧĖ: V ē͸QŵÛ΅ˁ�čhʐ̞ĉ�Ý

ω 

2) Ȧ�˲�ʛH̰ƷȓƯɁâȌ˓ÉH˭�ɌȌ�cļǴȼϭØȮi͕ǽ�Ƕɏ

ɫͬļφ�ȟ΅ˁʛϕ̰ 

3) Ȧ�ŪɌȌ˲��&˛˴ʛŵŗ͸Qĸ�Ƙ�ȟŜfʛɖˁ�èΥ�S¹͕ǽ

ʢŇĵ，�΅ˁ.μ@;cʋ�ͬ 

4) Ȧ�H̰Ůʐĸ�ĹǮƘˣ¨f*²̭ʛH̰kǎ�_Ň:͸Qĸ�ĹǮƘˣ

¨ʛʱĺŪɌȌǽʱ˲�ǳɏ�âǘ�5�̖ΠƌʛÓ¡
 

1.2.1.2.2  RTCA DO-178B Ȕͻ˛˴ù͇ĝéȬĽĺ'ʛ͸Q̤̄ 

č�ÄũMȑȏ��ÄũM¯ȏ�&Cʓ̏ʛęη�̴ȶˮɘʛfʐ�̼ ˔Ȕ˛˴

ʛƧȒ�Ǳ�ψ
êǼ˛˴Ƙ̎ʛĢŦűęηhƊṶ͇̏ĝŵÛþĢέʛhʐ͸QțÜ

MƩęŽʋĳʛȔͻʰQ͇ĝ·̎
čĸ��ζŮʐ'͸Qù̼˔Ȕ˛˴Ůʐʛęηn

h5Ȋ¤ʛ DO-178B Ȧ�ʛ�ʋ[14]
1982 ũ�RTCA ù EUROCAE ȺŸÛš5

DO-178B�ΊȂɆʐ̕）Ȕͻ͸QŵÛ'ĸ�p͉ʛ�&Ϋˁʳ
Ί&Ȧ�č́ċ

(RTCA)̬ʿ* DO-178�čȸɓ�EUROCAE�̬ʿ* ED-12
čǓ�țʛ�ũ'�k

ǎ DO-178 ΋̧ŵÛù͉͆ʛˮϬ̫ǽ�DO-178 Ή�ĤĹÿ�ϕ̰r̽
1985 ũ�ǲ

ʛʂȒ DO-178A λ!��.ˎRʛȸɓʂȒ* ED-12A
 

DO-178A Ȧ�Ȍ�&ƈĢʛʅɵ�ķȂϚî͸QŵÛƷȓ�ŵÛǳɏ
_Ȃ�͸

QʛŵÛƷȓȈǲƈƑ�ǲʛƷȓùǳɏŕ��（�ǸǲȋŶ
Ίȩ�DO-178A ƈƑ

őȃƊͮ��ȼV
*5̸�Ί&λϤ�RTCA �ĺ�ȷr̽Ȧ�
*5Ρ�άͲ̱΁�

RTCA ù EUROCAE ʛ�ŁPǦÞ5ª̽Ȧ�ʛÓ¡�JÓțʛ“ϚîŵÛƷȓùǳɏ”

ǦƧ“ϚîʠȦ”ù“Ϛî΅ˁ”
Ίȩ�&ʢŇ˂ĺʛʂȒ DO-178B : 1992 ũλ!�̓

GΉčŮʐ'
 

DO-178B H̰Ůʐ͸QŵÛp͉ɈŨ�DAL�f*͸Qĸ�ƘʠȦ�ΧʛH̰k

ǎ�ͪ ϮŵÛp͉ɈŨʛ͸Qϕ̰ɫͬʛ“ʠȦ”ͪĠ
DO-178B Ȧ�'͸Qϕɉ΅ˁH
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̰S¹ī�Č 2 ƭʵ2 

 

Č 2  RTCA DO-178B ͸Qϕɉ΅ˁH̰S¹ 

č DO-178B Ȧ�'�͸Qϕɉ΅ˁ̬ĺ-*hʐ˛˴ʏøöȏ΅ˁʛ΀�țŵÛ

͸QʛϮŕϕɉ
Ί>Ϯŕϕɉ¿、·̎ϕɉ)Ƙ̎ϕɉ)Ǔßϕɉùĸ�Ƙϕɉ
͸

Qϕɉ΅ˁʛʠȦ¿、#&ǳϚ2 

1) ŵÛϮŕϕɉ 

2) î˛˴ĸ�Ƙ͊\΅ˁ'ǘj̨ʏʛϮŕϕɉ 

͸Qϕɉ΅ˁ'΀�¿、ț̒˛˴ʏøöȏ΅ˁʛ˛˴ϕɉ)h QǓßù˛˴ȢȞ

�īȡϕɉ'Ȑ¿、��OØț̒͸Q̼�΅ˁʛ͸QŵÛ̼�ù͸QϕɉȦ�
ſª

̽ʛͶǍ�¡ɫͬǼ�hʐΊ>΀�țŵÛ͸QʛϮŕϕɉ
͐ ΅ˁʛH̰΀�*͸Q

ϕɉͤǰ
ſ͸Qϕɉ΅ˁʛʠȦùʢŮǮc΅ˁʛʠȦɫͬǼ�͸Qϕɉ΅ˁőĹƧ

5
 

DO-178B Ȧ�˲�5͸Qϕɉ΅ˁʛǅÊ�¿、ī��ɵ2 

1) Ň�ǽʱʛ)��̔ʛùȐĺ-ʛʆƔ�̰�ȟ�Χ˲͸Qʛ˛˴·̎ùǓß

̰ɉ 

2) ̰Ƽô͸Qϕɉ΅ˁȲɗ©ʛ�éΔʛƩ�Ⱥʱʛ΀��ŪÚϧ©΀�ʛɧ΅

ˁOɮɢƩˠȺ 

3) ̰čϮˣϕɉ'̴ĺ�Χ˲͸QʛɃ�&˛˴ϕɉ 

4) ̫ǽ�Χ˲͸QO�ō˛˴ÍŀƘʛ˛˴ϕɉʛϮˣϕɉ̰¸Oĺ- 



ˍ�． ˶͆ 

12 
 

5) Ϯˣϕɉ̰ˌé͸QϕɉȦ��Ū ȂãϬ͉ʛù�̔ʛ 

6) ̜Δʐ�Ϯˣϕɉ̰ʐłŞʛĺέȓ͒ț͕ǽ 

7) ϊ5̴ĺʛùéʌʛ͇̼ωªğ�Ϯˣϕɉ�Ů͑˪ǗΑ͇̼ùϬ͉˪̙ 

8) �Χ˲͸QʛɃ�&˛˴ϕɉ̰Βɩ©�&ƩĠ&͸QϮˣϕɉ 

9) ϊɕʏʛϕɉğ�Ƀ�&Ϯˣϕɉ̰Βɩ©�&ƩĠ&˛˴ϕɉ 

10) ̰*˛˴ĸ�Ƙ͊\΅ˁǘjɕʏʛϮˣϕɉ 

Ȧ�'̦ɺ˲�5͸QϕɉσɁʛŜfǅÊùʢŮʠȦ�_IɺĳčO��ͬ2 

1) Ȧ�'ƭ̴ĺƭȌS¹ĐȂč̠ƊĹĝʛ˛˴ĸ�Ƙϕɉ¯ǘ�΋̧�̆Ȧ�

Ň:˛˴σɁŜfâȌ˓ÉǗΑ 

2) Ȧ�ϚîʠȦ�â˲�5͸QϕɉσɁŜfŮ͐΄©ʛ̰ɉ�̆ɌȌ˲��c

ʛS¹ 

1.2.1.2.3  NASA ͸Qĸ�ƘǅÊ�Software Safety Guidebook� 

NASA ͸Qĸ�ƘǅÊ[15]�ɑĸ��ζ͸Q�¿、ĊQ�i2�ãǣ��ĳ'ʛ͸

Q�ī ROM,EPROM,EEPROM Ʃιĳˎ�ùã˻ˁΜͿʛ�ȟ)ŵÛùp͉Ŝf
Ί

�ǯȯêǼ̤̄5ƶ¿þŵÛ͸Q
ǯȯǘj5čǮ&͸QŵÛ)˕ʌ)ϥϋǔªùp

͉΅ˁ'ƕȩ̸�ĸ��ζ͸QʛŵÛùĸ�p͉
Ė:ãƊ©ʛqƛʛǭέ�Ι΅Ί

&ǅÊƨPãOƊ©č�êʛˎˣ'ϕ̰ʛ�êƷȓ��ȟǳŸ
ȻǅÊ�FȂ�&ŵ

ÛƷȓù�ȟǳɏʛǥϒ
ȻǅÊʛʠȦȂϲ½ŵÛ̅Jĸ�ʛ̷űțƖ̄͸QλϤ�

Ť»ĸ��ζ͸QŵÛùp͉ʛ˩˫
͸QŵÛ̅&CãOJǅÊ'Ɗ©Ň:�êƷȓ

ù�ȟǳɏʛH˭ˎ
 

NASA ͸Qĸ�ƘǅÊĖ:ϥϋǔªʛƖƢ�Ι΅ʱĺ͸Qĸ�Ƙ¼µˁűț*�

ê¼µˁűʛ͸Q�Χ�êS¹�OȊˬɫͬʢŮʛĸ�ƘʠȦ
č͸QϕɉσɁ

NASA ͸Qĸ�ƘƯ�ǘ�ʛH̰S¹ī�Č 3 ƭʵ2 
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Č 3  NASA ͸Qĸ�ƘǅÊ͸Qĸ�Ƙϕɉ̠Üǳɏ 

1. ŵÛΙʐ͸Qĸ�Ƙϕɉ 

Ι΅²̭ʋȌΙʐϕɉ�ȬʋȌȦ�ˎǳɏ�H̰ȬO�Ȧ�2 

1) NSTS 19943, Command Requirements and Guidelines for NSTS Customers.  

2) STANAG 4404 (Draft), NATO Standardization Agreement (STANAG) Safety 

Design Requirements and Guidelines for Munition Related Safety-Critical Computing 

Systems.  

3) EWRR 127-1, Range Safety Requirements - Western Space and Missile Center, 

Attachment-3, Software System Design Requirements. See Section 3.16 Safety-Critical 

Computing System Software Design Requirements.  

4) AFISC SSH 1-1, System Safety Handbook - Software System Safety, Headquarters 

Air Force Inspection and Safety Center.  

5) EIA Bulletin SEB6, A System Safety Engineering in Software Development 
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(Electrical Industries Association).  

6) Underwriters Laboratory - UL 1998, Standard for Safety - Safety-Related Software, 

January 4th, 1994.  

7) NUREG/CR-6263 MTR 94W0000114, High Integrity Software for Nuclear Power 

Plants, The MITRE Corporation, for the U.S. Nuclear Regulatory Commission. 

2. ŵÛʅĺ͸Qĸ�Ƙϕɉ 

̰�ϚʛʱĺƭȌʛʅĺ͸Qĸ�Ƙϕɉ�ϕ̰{O��Υ�&ǳɏ2 

1) ̒Ϝî��ȟ˛˴͇̼ϕɉù̴Ȭ͕ǽ
 

˛˴ϕɉã̎čȊŵĬ͋¨�5˛˴Íϋ��c͕ǽ5˛˴ʛü&·̎Ȃĸ��ζ

ʛ�Ʃ̅�&ǩϐȧ�ȟã̎Ĺ�ʛ͋¨�ĸ��ζ·̎
͸Qĸ�ƘćπƸΊ>ϕɉ

Ȁŋ©͸Q 

2) J¤ȼÍϋ�ȟ�PHA�Ɗ©2 

PHAJ˛˴Íϋʛ̷űɠ�˛˴�¤ȼÍϋʛÓĆ̬ȀŋƩ�͸Qʢ;fʐ
͸Q

Íϋǔªʅɵ̬͋¨�ǗΑƧϕɉ
 

3) Ι΅̒�î�ʛ͇̼ǭǎ�ȟ�īɖČ)FMECA� 

NASA ͸Qĸ�ƘǅÊč͸Qĸ�ƘϕɉŵÛΥ�˲�5²̭Ιʐ͸Qĸ�Ƙϕ

ɉãȬʛʢ�ǯʈ�Ū ǘ�Ů͐čǩϐùĥǪłε)ÍϋøN)Ǽμ)̞ĉùïí

έˎ�&ǳϚŇʠȦ͸Q΋̧ɠ�̤̄OŵÛίŇ�c͸Qʛʅĺ͸Qĸ�Ƙϕɉ�ê

ǼǕ̟hʐ FTA)FMECA ˎ�ȟǳɏ�_Iɺĳč�>˽ɵī�2 

1) Ư�'˲�ʛĢΥ�Ʒȓǳɏ˽Ŏ͑˪ǗΑ 

2) Ư�'˲�ʛèσɁ²̭S¹ǭέWĠ��ƨċļφ͸QŵÛɈŨĳčŞͭ�

Ĺ�kɻƯ�'S¹Ʊ̧Ĉϑ 

3) Ư�âȂǅ�5Ƀ&΅ˁ'S¹ʛɑƣǳϚ�̆ɌȌ͕ǽ�cʛŜfɖˁ
 

1.2.1.2.4 ͸Q˛˴ĸ�ƘƯ� 

͸Q˛˴ĸ�ƘƯ�[16]ʛʠȦȂǘj˕ʌùŜˁʛǅÊ�Om̎č�&éʌʛɈŨ

�p͉͸QŌOãǓÝʛĸ�ƘϥϋɈŨč˛˴ʊĘ'Ʊ̧
ȻƯ�Ȃ�ϝ̊éʛŜf

Ƨȡ�́ċχ�)ə�)）�ùəřρËπĸ�'Ǝ��̊Σ̕）Ŕ�FAA�)ċŁ̕

）̕ģŔ�NASA�)ċρŜ"ƶ¿þ)Ķȓʕéf�ūɐʛΩ˥5�͸Q˛˴ĸ�Ƙ
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ϝʠ˕ʌØĸ��ζ͸Q͇̼Ȍ�ʛ“ȊgļͰ”
Ư�ŌΊ>͝ʈéŪ˴�*�&É�

ʛʐƬȌĪʛͤɧ
ķŤ»˛˴ŵÛćπʌ̸KPʛ͸Q˛˴ĸ�Ƙ̉͟
 

͸Q˛˴ĸ�ƘƯ�ǘ��ʻƷȓƘù˕ʌƘʛćπǳɏ̸�͸QŵÛ΅ˁ'ʛ

ĸ�Ƙʢ�λϤ
č͸QŵÛ΅ˁʛϕɉ̠ÜǳϚH̰Ŝfī�̫ 4 ƭʵ2 

̫ 4  ͸Qϕɉ̠ÜσɁĸ�Ƙʢ�Ŝf 

͸QŵÛ΅ˁH̰ɔº ĸ�Ƙʢ�Ŝf 
˛˴̰ɉ�ȟ ͸Qĸ�Ƙˑ� 

͸Qĸ�Ƙϝʠ˕ʌ 
¤Ĭĸ�Ƙϥϋ͊\ 

͸Qϕɉ̠Ü ¤ȼÍϋɢÉŵÛ 
Ιʐĸ��ζ̰ɉʛ²̭ 
¤ȼÍϋ�ȟ�PHA� 
Ǖň˛˴ʛĸ��ζ͸Qϕɉ 

 

č͸Qĸ�Ƙϕɉ̠ÜσɁ�Ư�ŌH̰Ŝf�*²̭Ιʐĸ��ζ͸QϕɉɢÉ

�Ǖňʅĺĸ�Ƙʛ͸Qϕɉ#ĢΥ��èΥ�ʛH̰Ŝfī�ƭʵ2 

1. ²̭Ιʐĸ��ζ͸QϕɉɢÉ 

Ň:Ιʐĸ��ζ͸QϕɉɢÉʛ²̭Υ��Ư�˲�5�&ãj̤̄ʛΙʐ

ĸ�Ƙ̰ɉɢÉ�¿、5 STANAG 4404,NATO Ȧ�ÀÈ́�ĸ��ζ̼˔Ȕ˛˴

ʢ�ʛ�ɰĸ�Ƙ͇̼̰ɉùǅÊ�Mitre(Ada)ɢÉ�OØ�ķ̺͒�ʐ̰ɉ
 

 * &���

 53#�

 * ���>:�,
���

 /A 4

 ,�-0�?
"

 �)��

 ;��TEMP
 ;��SEMP
 ;��PHL
 ;��PHA
 ;��SSHA
 ;��SDP
 ;��CRLCMP$�
 ;��SPRA7�
 ;��:�%83��<'%82$

	%* ��
�>:�,�
��

 1�&!<'2$���

 "�&���
��#0!) �

 ��+
!* &�

 7�SDP�SEMP�TEMP$�
 1���+��(6�

 #0�����.

 :������.

 :�9=�6

 @��*�

 %8�7�

;� ;	

�&�


�&��
 �>��

(��'

 

Č 4  Ιʐĸ�Ƙ̰ɉʛ²̭ 
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2. Ǖň˛˴ʛĸ��ζ͸Qϕɉ 

˛˴ʅĺ͸QϕɉʛȦ͋Ȃ�ΥÍϋ�ȟǳɏĶʛʡǓ˯ȡ
ʅĺ͸Qĸ�Ƙϕɉ

̰JĄ&țɧ΋̧Ǖň2¿ñΙʐɢÉ)˛˴·̎Ƙ�ȟ�ĸ�Ƙ͇̼̰ɉ�)ÓĆĆ

˜�ȟùÍϋǔªʛļʋĄ&ǳϚ
 

 SS$�-S/ SDD
 SDP/ SQAP/ QAPP$�
 PHA$�
 CRLCMP$�
 
&!* ����
�'��


 �����;�"
( SCF)�


 3�
RHA/ SRCA
 �����'��


 3�
SS, S/ SDD
 3�
TEMP
 3�
OOD4%
 3�
SPr A.�
 3�
�=��� ��'��+


 3�
CRLCMP
 SCF�


��2�,�
!�		�

 �����,+'�
        ,+*#6 
��:
        �%,++�/#�
 "/���;2��(

        "/
2�$��:
        5)1��!
        "/����;1�$��
        9��"/$�<�7SCFs

 2������&

 >��%�

 2�08�-

 2�V&V�T&E�CM
 '��

3� 3�

�'��

�'���
�;��

)��(

 

Č 5  Ǖňʅĺĸ�Ƙʛ͸Qϕɉ 

_Ư�ǺčŤ»˛˴ŵÛćπʌ̸KPʛ͸Q˛˴ĸ�Ƙ̉͟�Ž͙èĶʼǮéŇ

:p͉͸Q˛˴ĸ�Ƙʛά̰Ƙ�Ň:�cʛƷȓ˪̙ŪɌȌ΅Ġ�ɑ
 

ƙ˯ʠ¯Ġǭ͸Qĸ�ƘȦ�ãOƊ��ʋčŇ:͸QϕɉσɁʛŜfĐȂŴ，č

¯ȏ΋̧˛˴ĸ�Ƙʢ�ŜfʛĖʮ��#̅.μȂ�ã�´ƌŬɣ΋ʛ΅ˁ
èΥ�

H̰ŜfʑO�Čƭʵ2 

 

Č 6  ͸QϕɉσɁ͸Qĸ�ƘŜf 
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Ň:�cèσɁŜfΩÜʛǳɏ�Ʒȓ�è͸Qĸ�ƘȦ�ίŇ�êˎˣʛ͸Qǘ

�5�êʛǕ̟
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

1.2.2. º�L!]Ä�¯6n�5Q�T� 

ϕɉŜˁʛH̰ʠʛȂ˲�ƇŵÛ͸Q˛˴�&ɢȆ)ĹǮ)�̔)˙ʱ Ƕ9-

ʛȶē�͐ȶēO͸Qϕɉ̴Ȭ͕ǽ4ʛƁŸĺ-ƇŵÛ͸Q˛˴ʛƭȌğΥʅƅ
 

ϕɉ̠ÜȂ͸QϕɉŜˁ΅ˁʛϨ&σɁ
čΊ&σɁ�ϕɉŜˁŢʛS¹¿、Û

ʋʠȦ˛˴ƭĜŮʐϡĔʛqƛ3̾ ͋Ƈ̸�ʛʅĺλϤ3ϕ̰ʠȦ˛˴Õ�ʛ"¹Ø

ʠȦ˛˴ϕɉʢ�̅ʛʅɀϕ̰
ϕɉƽÜʛĖȒʠȦȂ̠ÜľƬ)ʐƬù�K§ʜʢ

�̅ŇƇŵÛ˛˴ʛϕɉ
čȻ΅ˁ'�ϕɉŜˁŢùϕɉǘj̅�ͨŜf�Ƶ�̸̰

�ʛλϤ�˛˴̰ǘjʛȍ¹�˛˴̰΄©ʛƘ̎�ʰQˢșˎ
 

čϕɉŜˁ'Ĝʌĸ�λϤʛȊť̲¶ɏȂƸɑƣµϒ'čʱĺĸ�Ƙϕɉ
ĸ�

Ƙϕɉ�̖Ȃ·̎)ǭǎƩǓßϕɉ�īȡ̰Ρ�ƩŌÍϋØ�ʢ�ʛ8ǩÍŀ�Ŏ©

Ȋaωű�Ί>ϕɉƏϟ¸OΔſƱ̧
ϕɉŜˁϡĔίŇĸ�Ƙϕɉʛ̠Üǳɏ΋̧

5�>ʬ˃�_ȂĠǭȂίŇ͸ʰQ˯éʛ˛˴˹é�ȟ�ƈŎȌÉʇŇ:͸Qĸ�Ƙ

ϕɉ̠Üǳɏʛʬ˃
 

ύʦ͸QϕɉŜˁǳɏʛÛŗ�͸QϕɉƽÜǳɏOč�ǱǦ΋ùÛŗ�ŪΖɣƧ

*Ȉ¸˛˴Àʛǳɏc˛
ʠ¯ϕɉ̠ÜƷȓH̰Ȍ#&ǳϚ2 

1.2.2.1 Æ:�}�Ä�¯6au 

ϚîʠȦʛϕɉŜˁȂǅ§ʐ˛˴ʠȦț΋̧ϕɉʛòÛ)ɉ˙)˯ȞÀ)̴ˢ)

�ȟ)Èþ)ŴȯŪύǼŇϕɉ΋̧r̽ʛ΅ˁ
ΊΫ˛˴Ȃǅϕ̰ļʋʛ͸QØ�Ά

̧ʊĘ
ʠȦ¡ȂǅȺč̤̄ʛ˛˴ϕ̰ļʋʛŘƘ�ŪO8�ˢĺʛƁŸ΋̧ǗΑ�

ķ�̖¿ñ˛˴ʛ·̎ŘƘùϘ·̎ŘƘ
·̎ʠȦȂƭȏȎʛȍ¹�Ϙ·̎ʠȦȂǅ

ȍ¹ʛ͡έ�iī2pŅƘ)ĸ�Ƙ)�ʱƘ)ãƱ̧Ƙ)ͣʐùãhʐƘˎ,OãO

ǅŵÛʛ͡έ�iī:ΔŮƘ);ǢfƘùãάʐƘˎ[17]
 

ϚîʠȦʛϕɉ̠ÜȂ·ũț�ͨʛ�ʻǳɏ
1987ũ¤Yue KϨ�ǘ�ʠȦȴƒ�

K�F�ȟ5“What”ù“How”ϕɉ,ΉčŇ“Why”λϤʌ̸ʛĖʮ��ŌʠȦf*¦Ǳϕ

ɉĹǮƘʛkǎ2Îϕɉīȡ̎ɫͬſ¯ʛʠȦ,¡͕ǽϕɉȂĹǮʛ[18]
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ϚîʠȦʛϕɉ̠ÜǳɏȂ�ʻȌǪʛʱ̾ϕɉʛǳŸ[19][20]
čϕɉŜˁϡĔ,�

ʋ5ͅĠϚîʠȦʛϕɉ̠Üǳɏ2ī KAOS(knowledge acquisition in automated 

specification)ǳɏ[21][22]�I*(distributed intention)ȭȢ[23][24], GONFR(goal-oriented 

non-function requirement)[25]ˎǳɏ
�'Ė:̒º̴ˢʛϕɉƽÜǳɏ(knowledge 

acquisition in automated specification, KAOS)[26]OʠȦ*'Ǝ̠Üϕɉ̴ˢ�Ǥ。ʑǼŬ

ΜͿ̫ʵʛϮŕʠȦʏƧtΕ˛˴c˛˯Ȟ͇̼
Ȼğ�Bubenko ˎʐʠȦƸ˩˫ù˩

˫ʊĘê͸Qϕɉʢ̊˛[27]
ϚîʠȦʛϕɉ̠ÜǳɏJ�ȟȊÓĬʛϕɉȘǰŵĬ�

ŌȊ¤ʠȦ΋̧�̸ùǘɶ�Ζȼ̠ÜȈ�cʛʠȦŪȞΛ�ʠȦȶē�΋̆ĹƧϕɉ

Ŵȶ[28]
 

ϚîʠȦʛϕɉ̠ÜƷȓʠ¯H̰ĳčʛ˽ɵȌ2�

 � ¤Ĭ˛˴ʠȦʛ̠ÜȂϚîʠȦʛϕɉ̠Üǳɏʛ�&�ζɵ�_�ȟõΙť

ǶɏĹ�Ⱥʱʛ̠Ɗ˛˴�ŔʛʠȦ�

�� ƈĠϚîʠȦʛ̸�ǳȮ˽/Ň:ǳȮȺʱƘʛƁŸÀ͉ǽ�

1.2.2.2 E7Aq�Ä�¯6au 

Ġǭϕɉ̠ÜǳɏΦŌάɵǧčǗΑ˛˴·̎�
ɺ̆ϕɉ̠ÜɔºOȂ“�&Ġ

ǳÈfʛ�ÚĞΐMʛĶP΅ˁ”�ĆȻϕɉ̠Ü΅ˁɛØĠ&ϕɉʢ�̅μʛ@ɖù

ʌ̸
Ί>ϕɉʢ�̅ĢΦ��Ȍ�ϕɉŜˁƷȓʢ�ʛʨ͋�ŇϕɉǗΑ̺͒ùȶē

�ɼƞ
ΊOΛƧ5ʐƬùϕɉŜˁŢμʨ͋ù̫΄ǳɏʛϰɋ
ίŇ�ΑƠ��ϕɉ

̠Üʬ˃ŌH̰�ɑɵJ͸QƷȓͶˀ©ʐƬͳ�
Ė:Ơȅ(scenario-based)ʛϕɉ̠

ÜǳɏÎŘ:�ʻϚîʐƬʛϕɉ̠Üǳɏ
 

ďȅȂ*5ĹƧʅĺS¹̆ǆɻǼμϞŬǑ ʛ�˛ Ň͛μʛ@;[29]3ȂŇ͛@

;ʛʅĺǼŬ3ȂĹƧqƛ˛˴ʛȣ&ϕ̰[30]
č�&ďȅ'�˛ ºfʛ˩éǗΑ5

�Țý�ʛͯƆ
ďȅãOʐ¤ĬʆƔùˬȹʆƔf*�Â¨ʅƅ
�&ďȅʛ¤Ĭʆ

Ɣĺ-5̹ÛΊ&ďȅʛ¯ǘȚQ�ˬȹʆƔ¡ĺ-5Ί&ďȅ˯șǼʛʆƔ
 

ďȅãOʐ�êʛˌæ(̺͒)̫ʵ�ãOȂϘƁŸÀ̺͒�ÆƁŸÀ̺͒OØƁŸ

À̺͒
ϘƁŸÀʛďȅhʐ̒ɺ̺͒�Č~Ʃ̅ǗΑ̫΄�Δʐ:�ƥƣƩ̅�̎Ĝ

ʌƁŸÀˌæʛʐƬ̂
ÆƁŸÀʛďȅhʐ˯ȞÀʛˌæiī̫ùďȅ̐Ȓțǋ》ļ

φʛºf
ƁŸÀʛďȅʐĖ:̴̞ǯɏʛŴȶ̺͒Ʃ̅ʆƔČț̫ʵ
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Ň:Ė:ďȅʛǳɏ̺̆,ķƺb8i΋̧�ȟ�Ȍ§:CPŷɢĞȕ˛˴ʛ̰ɉ


ͼ.̒ɺ̺͒�ďȅãOȈ*˙ʱĎ­ʔ˛˴̧*
ʢɄƁŸÀǗΑƷȓ�ďȅȴƒ¡

Ȉ*ʡ̶�ΊOhďȅȴƒÝ©ūɐά̵
ɺ̆,ďȅḬ̂ǗΑ8i�O̰΋̧�ȟ�

_ʑ:ďȅFFǘjȌωʛϕɉǗΑ�ĹǮϕɉʛ̠Ɗϕ̰ϕɉ̠ÜCõʛΩʐ�ķǳ

ɏ΋̧�ȟ
ʑ:�êʛCŇďȅʛʌ̸ʛlάɵ�ê�ƭOʠ¯ǗΑďȅʛǳɏĠ΄

60Ġʻ[31]
ʬ˃ͼĠʛīǼŬČ(event trace diagram)[32])use case[33])UMLɔºČ[34][35])

éfČ)@;Čˎǳɏ
Ί>ǳɏƭǗΑʛďȅH̰ʐ:̫ʋ˛˴̧*ù˛˴�ʊĘ.

μʛ@;)Aʏϕɉ̴ˢ͕ǽ)ϩº͇̼ù˛˴ɬÀˎ
ďȅǗΑʑ�ł)ʠʛ)ʏø

öȏù̫ʋƁŸ˩Ƨ
�'�ďȅʛ̫ʵƁŸȌϗƔ)ºƔù@;Ÿ[36]
ďȅǷãΙ΅

�Ǥù̈éʛǳŸù�ķďȅʢ˯é�OãO��ķϕɉ̠Üǳɏʢ˯éhʐ�īƑΚ

Óēɏ)ɣęŸǳɏˎ[37]
 

Ė:ďȅʛϕɉ̠ÜƷȓH̰˽ɵȌ: 
 � ďȅ�Δé:ǗΑϘ·̎ϕɉ
�

�� ʑ�˛ ďȅéƧ�˛˴Ǯç*Ȃ�&ϘťĈϑʛλϤ[38]�

�� ſ¯Ė:ďȅʛ͇̼ǳɏΦŏ�Ƨɼ�ȌƇ΋�ȼʛʬ˃
�

ƙ˯Ί#ʻƷȓʤț�ùϚîďȅʛϕɉ̠ÜǳɏʢɄ�ʠȦčϕɉŜˁǻȏ˙ʱ

­ʔ˛˴̧*�Ʉďḛ̏Ż�_Ȃ�êďȅǗΑʢɄ�ʠȦǗΑȈ¸łǾ̬ƁŸÀ�Ć

ȻOőłǾ͉ǽ�ĹǮƘù�̔ƘʛλϤ
 

1.2.2.3 Ä�R�n�@º�L!]Ä�¯6ÈC�T� 

Z˴ϕɉŜˁ'ʛƈĠƷȓ�ǳɏč͸Qĸ�Ƙϕɉ̠Ü΅ˁ'ΦãO˵˷Ɗ©

Ůʐ[39]
čΊΫƨPƙ˯5��͸Qĸ�Ƙϕɉ̠ÜϡĔʠ¯ʛH̰ϐʲț̒�O��

&ǳϚ2 
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̫ 5  ͸Qĸ�Ƙϕɉ̠ÜϡĔH̰ϐʲ 

ǳϚ ϐʲ 

Ʒȓ ϕɉ̠ÜƷȓ��ͬ 
˛˴˩QùǓßʛ̫ʵȶē��ͬ 
˽Ŏĸ�ƘΘƆ 
˽ŎŜ� 

΅ˁ ˽Ŏ΅ˁȶē 
�˂ĺʛĸ�ƘΘƆ 
âȌΥ�΅ˁƊ©Ȳɗ 
@ɖ�ġ�� 

Cõ �êʛ˛˴ù͸QǯÀ̍ȅ 
̳ɵʁϚ 
˕ʌǪʉa� 
Ň:λϤϡĔʛʌ̸Ȍω 

 

ʠ¯čίŇĸ�Ƙϕɉ̠Üʛʬ˃ϡĔ�Elena Navarro, Pedro Sanchez, Patricio 

Letelier, Juan A. Pastor and Isidro RamosˎCǘ��&ϚîʠȦʛȭȢț͋¨ùǘÜĸ�

Ƙϕɉ
ŪčȔăC˛˴'΋̧5¤ȼŮʐ[40]
Letier et alˎC[41,42]čϚîʠȦʛĖʮ

�ǘ�5Ė:Ƹ�Ϡȏʛ̧*f*�˩ϐʲ,ðĺΊ>ϐʲőƧ*5ɫͬϕɉʛ��Ț

QʛƖƢ�ŮʐKAOSǳɏ΋̧ĸ�Ƙϕɉ̠Üʬ˃�ÜƊ5�εʛ΋ŗ
Du Junwei, Xu 

Zhongwei, Mei MengùDu JunweiˎCǘ��&Ė:ďȅʛĸ�ƘϕɉϬ͉Ʒȓ[43]
 

ʠ¯ċ�č͸Qĸ�ƘǳϚʛʬ˃H̰ϒ'č̕ģϡĔ�¤ȼƁƧ5�ĨΔʐ:̕

ģŜˁʛĸ�Ƙ�ȟǳɏ��'Oöǲ̣)ʃɿɆˎCʛʬ˃ɄͼȌM̫Ƙ[44,45,46,47]


öǲ̣˯é̕ģēæ͸QʬªŜfʛʅɵŇ͸Qĸ�Ƙ�ȟλϤ΋̧5ͼ*ɠ�ʛʬ

˃�ǅ�5͸Qĸ�Ƙ�ȟčϝʠļǴ΅ˁ'ʛĖȒˑʗ)�ȟƖͯùƷȓ̰ɵ[48]�ʅ

¨ǘ�͸Qĸ�Ƙ�ȟʛ�ζȂJ˛˴̷ű΋̧�͸Qʢ�ʛÍϋ�ȟOØJ͸Q͇

̷̼ű΋̧͸QŇ˛˴ʛƂû�ȟ�ŪŇ&¨͸Qĸ�Ƙ�ȟƷȓ΋̧5H˭[49]�_Ň

:͸Qĸ�Ƙϕɉ̠ÜŜfŪɌȌ΋̧ɠ�ǒ̿
 

č̕）ŜˁϡĔʠ¯ŏǶ˛˴ʛŵŗ΅͸Qĸ�Ƙ�ȟŜf�ĢΥ�ʬ˃Φϒ'č

ίŇȣ��c͸QŮʐÉ�ĸ�Ƙ�ȟǳɏ�Ϛ�īŮʐ WL_Net ΋̧ňżϦ̧ǔª͸

Qĸ�Ƙ�ȟ[50]�Ė:Ǽμ Petri ˾ʛ͸Q˛˴ĸ�Ƙ�ȟ[51,52,53,54,55]ˎ�čļφϝʠ'

ÜƊ5¤ȼƧǪ
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1.2.2.4 º�L!]Ä�¯6n���^£ 

Ι΅O�ʛ͆Α�ƨPãOÛʋʠ¯ʛ͸Qĸ�ƘȦ�čļͰ΅ˁ'ȇϖ�ƈĠλ

Ϥ[56,57]�č͸Qĸ�Ƙϕɉ̠ÜŜfǳϚ�ʠ¯ċ�ğH̰͸Qĸ�ƘȦ�Đǘ�5è

̒ʛ̸�ǳȮ�_OĳčƈĠλϤ
ŇèH̰͸Qĸ�ƘȦ�ʛƙ˯ī�̫6ƭʵ2 

̫ 6  èH̰͸Qĸ�ƘȦ�ʠ¯ĳčλϤ 

ċ�ğʬ˃ ̸�ǳȮ H̰ĳčλϤ 

GJB/Z 142 �ʐ

͸Qĸ�Ƙ�ȟ

ǅÊ 

H̰J˛˴ĸ�ƘϕɉȀŋØĸ�ʢ�

Ƙ�ȟ#ǳϚƊ©͸Qĸ�Ƙϕɉ
˲

�5�>ãʐ:͸Qĸ�Ƙϕɉ̠Üʛ

ƷȓƯɁ�īȲȥÉù@×Õɻ)ŕȷ

�ȟˎ  

Ȧ�˲�ʛH̰ƷȓƯɁâȌ˓ÉH˭�Ɍ

Ȍ�cļǴȼϭØȮi͕ǽ�Ƕɏɫͬļφ

�ȟ΅ˁʛϕ̰3ɌȌ˲��&˛˴ʛŵŗ

͸Qĸ�Ƙ�ȟŜfʛɖˁ�èΥ�S¹͕

ǽʢŇĵ，  
RTCA DO-178B 
Ȕͻ˛˴ù͇ĝ

éȬĽĺ'ʛ͸

Q̤̄  

ǽʱ5͸Qϕɉ΅ˁʛʠȦ2ŵÛϮŕ

ϕɉØî˛˴ĸ�Ƙ͊\΅ˁǘj̨ʏ

ʛϮŕϕɉ
ϚîʠȦ˲�5͸Qϕɉ

΅ˁʛ˓ÉǅÊ  

Ȧ�'ƭ̴ĺƭȌS¹ĐȂč̠ƊĹĝʛ

˛˴ĸ�Ƙϕɉ¯ǘ�΋̧�̆ Ȧ�Ň:˛

˴σɁŜfâȌ˓ÉǗΑ3â˲�5͸Qϕ

ɉσɁŜfŮ͐΄©ʛ̰ɉ  
NASA͸Qĸ�

ƘǅÊ  
ǽʱ̰�ϚʱĺƭȌ͸Qĸ�Ƙϕɉϕ

̰J˛˴ϕɉȀŋ)̒�̆�ʛ˛˴Í

ϋ�ȟØ̒�î�ʛ͇̼ǭǎ�ȟƊ

©
Ǖ̟hʐFTA)PHA)FMECA)ȶ

ēȲȥˎǳɏ  

ĢΥ�Ʒȓ˽Ŏ͑Α3èσɁ²̭S¹ǭέ

WĠ��ƨċļφ͸QŵÛɈŨĳčŞͭ�

Ĺ�kɻƯ�'S¹Ʊ̧Ĉϑ3âȂǅ�5

Ƀ&΅ˁ'S¹ʛɑƣǳϚ�̆ ɌȌ͕ǽ�

cʛŜfɖˁ  
͸Q˛˴ĸ�Ƙ

Ư� 
č͸Qĸ�Ƙϕɉ̠ÜσɁ�Ư�ŌH

̰Ŝf�*²̭Ιʐĸ��ζ͸Qϕɉ

ɢÉ�Ǖňʅĺĸ�Ƙʛ͸Qϕɉ#Ģ

Υ�
˲�5èʊ̙ʛH̰S¹ù΀�

΀��ł 

Ư�ǺčŤ»˛˴ŵÛćπʌ̸KPʛ͸

Q˛˴ĸ�Ƙ̉͟�Ž͙èĶʼǮéŇ:p

͉͸Q˛˴ĸ�Ƙʛά̰Ƙ�Ň:�cʛƷ

ȓ˪̙ŪɌȌ΅Ġ�ɑ  

 

J͸Qĸ�ƘȦ�ʛÛŗͫ¾ƨPãOʤ��͸Qĸ�ƘȦ�ͪțͪĠʛŌīdļ

Ǵ�cŜfˎ˪̙ʖ˲͸QŵÛþ̒şĹƧ�̆ ��͑˪̴ĺ͸QŵÛ΅ˁèʊ̙ʛ�

cĸ�ƘŜfØhʐƷȓ
 

êȩʠ¯ċ�Ň:͸Qĸ�Ƙ�ȟŜfʛʬ˃ΉĜ:ͨȼσɁ�ʋȌʛʬ˃ĢĠϒ

'č˛˴ĸ�Ƙ�ȟϡĔ�άɵ�ɑ͸QʰQ˯éʛ˛˴ĸ�Ƙ�ȟŜf�ŪɌȌίŇ

�êσɁʛ͸Qĸ�Ƙ�ȟŜf˲��cʛãǢfʛǅň
ƈĠʬ˃'͸Qĸ�Ƙ�ȟ

ǳɏʛŮʐ΅:É��̄ ̤�ġ�Ϛ ĠǭŪɌȌcʋ�̕）Ȕͻ͸Qʛʅɵ�ŏȐƁ

Ƨ�c)ȌǪ)ãǢfʛ͸Qĸ�Ƙ�ȟǳɏ
 

ĆȻ*ɫͬʋȌ̕）͸QŵÛʛϕ̰�ƨPŮ͐ŇȦ�'Šĺ-ʛ΅ˁ΋̧̭²)
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̪�ùĹÿ�˯ é̒şʛ˩˫ùŵÛ΅ˁ�Ȭċ�ğ͸Qĸ�ƘϡĔʛʋȌʬ˃Ƨȡ�

�ǱļͰùǒ˝�ȊˬƁƧΔé̒şʛ͸Qĸ�Ƙϕɉ̠Ü΅ˁ
 

1.3. µm��$N 

ίŇȔͻĸ��ζ͸Qʅɵ�˯é͸QŜˁ΅ˁ�͸Qĸ�Ƙʛʢ�ʌ͆�Ȓ͆ǯ

ʛH̰ʬ˃�łī�2 

1. ċ�ğ͸Qĸ�Ƙϕɉ̠ÜŜfŵŗƠ��ŮʐƷȓ͙ʬ 

1) ċ�ğȔͻ˛˴ĸ��ζ͸QŵÛ΅ˁ�ĸ�ƘŜfŵŗƠ�͙ʬ 

2) ƙ˯ċ�ğèH̰Ȧ�'͸Qĸ�Ƙϕɉ̠ÜŜfɖˁȼϭ 

3) ȱʌċ�ğ͸Qĸ�ƘŜfŵŵ΅ˁ'�chʐʛH̰͸Qĸ�Ƙϕɉ̠

ÜǳɏØƷȓ 

2. ǘ�ˌéʋȌ͸QŵÛɈŨùŵÛȶŸʛ͸Qĸ�Ƙϕɉ̠Üǳɏ 

1) ˯éċ�ğʠ¯ŵŗ͸Qĸ�Ƙ�ȟŜfʛ̰ɉ� ǘɶ͸Qĸ�Ƙϕɉ̠

ÜŜfȪƎ�ł 

2) ̤̄ƨċȔͻ͸QŵÛÉ`ʛļφƠ��˲�˯éʋȌ͸QŵÛ΅ˁʛ͸

Qĸ�Ƙϕɉ̠ÜŜfɖˁ 

3. ͸Qĸ�Ƙϕɉ̠ÜǳɏŮʐʬ˃ 

1) Ė:̕）Ȕͻ͸Qʛ¤ȼÍϋ�ȟ�PHA�ǳɏŮʐʬ˃ 

2) Ė:̕）Ȕͻ͸Qʛ·̎Íϋ�ȟ�FHA�ǳɏŮʐʬ˃ 

3) Ė:̕）Ȕͻ͸Qʛ͸QǭǎɖČ�ȟ�DFA�ǳɏŮʐʬ˃ 

4. Ůʐ�c̕）Ȕͻ͸QϝʠŇǘ�ʛ͸Qĸ�Ƙϕɉ̠ÜɖˁùŮʐʛ�cƷ

ȓǳɏ΋̧ļiϬ͉ 

1) Ι΅ļǴ΅ˁÚϧqƛțǦÿ��ȼʛƱ̧΅ˁ 

2) ΋�ȼĹÿ̠͐Üǳɏ�Ϭ͉�ȌǪƘ 
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1.4. µm£xLe 

Ȓ͆ǯĉ˰͸Qĸ�Ƙϕɉ̠ÜǳɏŇʢ�ʛè&ǳϚ΋̧5ǒ̿�ʬ˃
�ǯȺ

ǯ��*<&．̙�˯ȞĸǑī�2 

ˍ�．)�H˭Ȓ͘Ϥʛʬ˃̍ȅØʬ˃ƣ-�Ňſ¯ċ�ğčΊ�ϡĔʛʬ˃Ơ�΋

̧5�ȟ)ŇɄùƙ˯
 

ˍ9．)�H˭5͸Qĸ�Ƙϕɉ̠ÜʛĖȒȴƒØʢ�Óʌ�͑˪ƙ˯5ĸ��ζ͸

Q�ʅ¨Ȃ̕）Ȕͻ͸QʛʅɵŪǽʱ5͸Qĸ�Ƙϕɉʢ�ȴƒ
 

ˍ�．)�Ϩ�J͸Qŉøöȏ�΅ˁʛ̷űǘ�͸Qĸ�Ƙϕɉ�ȟŜfȭȢ�Ūǽ

ʱ5èH̰Ŝfʊ̙ʛ�ȟˑʗ
ύìάɵ�cH˭5Ȓǯǘ�ʛ͸Qĸ�

Ƙϕɉ̠Üǳɏ
ǳɏJ̠ÜΙʐ͸Qĸ�ƘϕɉØ̠Üʅĺ͸Qĸ�Ƙϕ

ɉ#ǳϚŗŵ�͑˪H˭5ǳɏʛ�ȟƖͯØļǴɖˁ 

ˍĄ．)�ίŇ͸Qĸ�Ƙϕɉ̠ÜŜf'Ůʐʛά̰�ȟǳɏ�J̒Ϝî�ʛ͸Qĸ

�Ƙϕɉ�ȟù̒ůî�ʛ͸Qĸ�Ƙϕɉ�ȟ#ǳϚ͑˪H˭5�ȟ΅ˁ

'Ůʐ©ʛ�ȟǳɏʛÓʌ)ʠʛ)Ǣfȼϭˎ
 

ˍ<．)�Ōǘ�ʛ͸Qĸ�Ƙϕɉ̠ÜǳɏŮʐ:ȣē̕）ÛºȔǭǔ˛˴ǔª͸

Q�͑˪H˭5ļiʛļǴ΅ˁ)Ɩͯ�ǳɏ�ŪŇȊˬƊ©ʛ˯ȡ΋̧5

�ȟ�Ϭ͉5͐͸Qĸ�Ƙϕɉ̠ÜǳɏʛȺʱƘ
 

ˍ�．)�ȴ、Ȓǯʬ˃ʛH̰�ł�οΑÜƊʛƧȡ�ǅ�ŏĳʛλϤ�ǘ�ŇȐț

ŜfʛŗȎ
 

1.5. P£ 

Ȓ̙f*ǯ．ʛƙ͆Υ��Ňǯ．H̰�ł΋̧5˓̰ȴΑ
H̰οΑ5͸Qĸ�

Ƙϕɉ̠Üʛά̰Ƙ�H˭5ϕɉ̠ÜƷȓčċ�ğʛÛŗʋʆ�ǅ�5ʠ¯̕）Ȕͻ

͸QϕɉŵÛ΅ˁ'ĳčʛʍϢλϤ
H˭5Ȓǯʛʬ˃�ł�˲ �5͆ǯʛǮcȭȢ

ù˩˫˯Ȟ
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�6� º�L!]Ä�¯6Et�[4�"2� 

ĸ�Ƙ�Safety�Ȃǅ“h[ŀƩǌŀʛϥϋωªčãǓÝʛɈŨ�ʛʆƔ”[58]
Ι

oʛ̈́�ĸ�Ȃǅ˛˴�ã̎Ʃ̓Ŏ�Ģã̎ň̔ɳϑƘ8ǩʛÛʏ
Ιť̾*ɳϑȌ

�˘ƩĄ˘�īCõ[?)άĢ͞Aǌĥ)ʊĘɊȤ�Ʃ̕ģȽă̮ĝʛS¹ĥ͠
 

͸Qĸ�Ƙ�Software Safety�Ȃǅ͸QΆ̧�Źͨ˛˴8ǩʛ̎µ[59]
Nancy 

Leveson č 1986 ũʛǯʈ[1]'ϨȷƸ͸Qĸ�ƘŹ�©Ȉ¸Ńūʛ̼˔ȔʼĶϡĔ�Ŵ

，5Ί&ʬ˃ϡĔʛĖʮ
͸QɌȌʰQƭ�ȌʛʄʌùÀĶŘƘ�ĆȻķŇC˘ùʶ

YɌȌʡǓĮ̌��YΛƧʡǓʛǌŀ
_Ȃſ͸Qʐ:΅ˁʝɗùļǼǔªǼ�īȡ

͸Q'ĳčε͓�¡Ί>ε͓Ȍã̎Ι΅ʰ)͸QʛǓßhʰQÛʏ͓ºƩĥǪ�ΛƧ

Aάʛĸ�8ǩ
͸Qʛĸ�ƘλϤ�FčļǼǔª˛˴'ĳč�č�K˘ēʛ͸Q'

Oã̎ĳč
īȡ͸Q}ĳʛƩǘjʛǭǎȂȌ�ĸ�ʛάĢ�ˑʛkǎ�΢,͸Qε

͓êȩY˲C˘ùʶYΛƧAάʛǌŀ
 

2.1. L!"À�¤4º� 

ͅĠ̕ģϦ̧ă�ī̕ģϦȔ)）μ－)Άͻɰ：ùËǿˎ��ĥǪã̎ţțɳϑ

ƘìȡùάĢˮɘǌĥ�ƭOȂĸ��ζ˛˴
áğ�ķϡĔʛϦȔ̒ºϫϪ˛˴)̕

）ʓı˛˴)ňżǅǈ˛˴)ȪÚŮǔª˛˴ùʓÐ͙űˎ˛˴ΦȌ�ĺʛĸ�Ƙ̰ɉ


ĸ��ζ˛˴�ʋÍϋȂ�ãΡ�ʛ8Ơ�ĆȻΩÜʛ¶ɏȂčȣʻˁű�ǓÝΊ>ϥ

ϋ�ŪŒέʛƢ¶ɏțΡ�Ί>ÍϋʛÛʏ
 

2.1.1. L!"Àº�4�� 

Wƭöʨ�͸QȒͳ�Y˲ľ̳!ʕţțSdÍŀ�_͸QΆ̧Ǽu»ͻc�ī

CPU Ʃ�ķƱ̧É��Ňʋļ!ʕʛqƛ΋̧̠Ü)ĳ})¸ŜŪΙ΅ʰQAʏ΀�


΢>ǔª�ζʰQƩ̅î�ζʰQǘjά̰qƛʛ͸Q)ʝ̵�ζʰQʛ͸QOØʝ̵

˛˴�ζȚQù�Ʃ�ʆƔʛ͸Q�ķPʛε͓ã̎Źͨ˛˴ʛε͓Ǣf�J̆ΛƧɳ

ϑƘ8ǩ�Ί�˘͸Q̬ʿ*ĸ��ζƘ͸Q
ã̲�͸Q̦ɺɌȌʰQƭ�Ȍʛʄʌ

ùÀĶŘƘ��YŇCùʶYΛƧʡǓʛĮ̌�_Ȃ͸Q�ǹ�ʋε͓�Ί>ε͓ã̎

Ι΅�ǔªʛʰQAʏε͓Ʃ̅ĥǪ�ΛƧAάʛĸ�8ǩ
 

ĸ��ζ͸Qǅ̎ʡǓAʏƩǔªÍϋʛ͸Q�O¿、̎ġŇÍϋ͸QAʏƂûʛ
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ƭȌʛʢ�͸Q
ĸ��ζ͸Q�̖�ȌO�ʅƅ2 

1) ǔªÍϋùĸ��ζƘʛʰQ 

2) Ȳɗĸ��ζƘʛʰQ 

3) Aʏά̰ǭǎǘj�ķ͸Qhʐ 

4) ŇÍϋǢfǘj�ˑqƛ 

5) τȹĸ��ζƘʰQƚĞȺť 

2.1.2. ­�v»º��� 

Ȕͻ͇ĝf*ϦȔĢ˛˴ʛά̰˩ƧΥ��ȺčÛǈͪțͪά̰ʛfʐ
ĢēϦȔ

Ȕͻ͇ĝH̰ʑ̕ʓ͇ĝ/˛˴ùȔʓ͇ĝ/˛˴#ĢΥ�˩Ƨ�̕ʓ˛˴H̰¿、Ϧ̧

ǔª)Ϧ̧˕ʌ)Ų̗ȃʵ)ň̕)ǭǎ�͒ϛΙ͂)ʝ̵�ô̻)Ȕ�Ι͎)ľ̗İ

0ˎH̰·̎˛˴3Ȕʓ˛˴H̰¿、ʓµ˛˴)ʊǔ˛˴)ɽɍ˛˴)ɝÒ˛˴)ǫ

ʏ˛˴)ͽ»ºµ̮˿)Ȕͷ¬ʹ˛˴)ɻǽùʏɔ͇Ǵˎ·̎˛˴
 

̕）Ȕͻ͸QŮʐʛʅɀƘh��Ȍ�>�Ιť͸QʢÂ¨ʛʅɵ
 

1) ̕）Ȕͻ˛˴Ιť˯ȞĞȕ)̕）Ȕͻ͸Q·̱̎ʟϚū 

̕ʓ˛˴ʛʅɀ·̎Ø�ƾ͜ʛʅɀS¹�h��ȌȝŽʛϡĔʅƘ�ŇʊĘ̰ɉ

AȬ�ĞȕƘϮ
áğ�̕ ʓ˛˴ʛ˹éƘOhƊ̕ʓ˛˴͸QʛŮʐ̞ĉJǭǎ˕ʌ)

ǭw̼˔©ļǼǢf˛˴�Ȫˎ�·̱̎ʟϚū
 

2) ϮãϙƘ)Ϯĸ�Ƙ̰ɉ 

̕ʓ˛˴͸QΙťΦ�ȌͼϮʛ͡έŘƘ̰ɉ
Ίƣ÷ʦȻ˘͸Q�F̰ļʋ�·

̎Ƙϕɉ�Ήϕ̰ɫ̜ͬŧϘ·̎Ƙϕɉ�īʰQωª)ʰļǼ̧*ωª)˛˴ͤɧ

ωªˎ
̆ Ϙ·̎Ƙϕɉʛļʋ�ðOȝĢĎƂû͸Q͡έ
 

3) ƈĠ̕ʓ˛˴Φ¿ñĢέļǼś�Ÿ͸Q 

̕ʓ˛˴͸Q�ī̕）ēæ͸Q'ƶƾϦ̧ǔª)̨ ˴ǅǈùǭǎĜʌˎ�ζS¹ʛ͸

QΦ¿ñĢέļǼś�Ÿ͸Q��ȌȝŽʛ�ʐğΥ͇ĝĜʌ̰ɉùļǼƘ̰ɉ�Ιť

Ά̧:ʅĺƩ�ȌʅɀȚQʛʊĘ'
 

2.2. º�L!]Ä� 

2.2.1. º�L!]Ä�M4 

IEEE ͸Qϕɉ̴Ȭ[60]'͸Qĸ�Ƙϕɉĺ-*2͋¨ùhʐAúǼã̎ĳčʛǌ
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ĥ)ʭđƩ̅�§ʢ�ʛϕɉ�ĺ-ίŇƘʛpƻǖǴ�êǼτȹ�>̧*ʛÛʏ
Õ

̄ƭȌȦ�ù̴̞'ŇAú͇̼ùhʐʛĸ�Ƙǘ́�ʱĺɫͬƭȌʛĸ�ƘĽĺ
 

NASA ͸Qĸ�ƘƯ�[61]̾*͸Qĸ�ƘϕɉJ˛˴ĸ�Ƙϕɉ'�̸̆ț�p͉

˛˴˸。č�&ĸ�ʆƔ�êǼãOŇɭčĥǪ{���ʛÚŮ
͸Qĸ�Ƙϕɉ�F

̰Ŗ̢�ĸ�ʛ̧*�ΉãOʐțϠ�ʝǔ˛˴)�ȟ�ζǭǎ)΋�ÍϋʆƔ.¯ʛ

qæ
ƭO͸Qĸ�ƘϕɉƏϟ¿、cʋΊ>̧*ʛ)Hºʛ)ÚŮŸʛù˛˴Ø͸Q

̰ɉķPƏϟȂȌǪʛϕɉ
 

ċ�Ȧ 438B[62]ʛ�͸Qϕɉ̴Ȭ͕ǽ��ζƘ̰ɉ'Ňĸ�Ƙʛ͕ǽī�2 

1) ǽʱĸ�Ƙ̰ɉˎ3 

2) ̴ĺ͸Q�Kĸ�Ƙ̰ɉ�ī�ζ·̎̓Ŏ̰ʑ#&ʇ，ʛˁŬȶĒ�êĹ

Ƨ�“ʝ̵Ǽΰ”ʛ͇˿̰ɉ�͸QĠeʄʛĜʌ�ˁŬĒʛώʺ��ĳȐʐ）

μùȐΩʐ'ǱʛĜʌ�Ň�ζǭǎ)ÞέʛpƻùȨȪˎ3 

3) ̴ĺĸ�Ƙ�ζ·̎͸QʛȦ͋)ǔª)Ȳɗùǩϐ͋¨3 

4) ̴ĺ͸Qĥǔ)¸ʓȲɗǔªϞŬ�ʋŶťΛƧʛãǓÝʛȊaĸ�ƘɈŨ3 

5) ̴ĺ˛˴ʛǩϐȶŸù͸QʛǩϐŇˑ̰ɉ
 

2.2.2. º�L!]Ä�¯6 

ȫǎ GJB/Z 142-2004 �ʐ͸Qĸ�Ƙ�ȟǅÊ�͸Qĸ�Ƙ�ȟȂǅŇù͸Qĸ

�Ƙʢ�ʛʅĺqƛ΋̧ʛ˛˴̆ȌŬʛ̠Üù͊R΅ˁ
�ʠʛȂΙ΅̠Üù͊\͸

Qĸ�Ƙʢ�qƛ�p͉˛˴ĸ�Ƙ͡έ
 

͸Qĸ�Ƙ�ȟȂ˛˴ĸ�Ƙ�ȟʛ˩ƧΥ��Ů�˛˴ĸ�Ƙ�ȟŅ�˯é�È

͙�̔
͸Qĸ�Ƙ�ȟč͸QŵÛ΅ˁ'ȂΐM΋̧ʛ
ύʦϝʠŵÛʛ˪À�͸Q

ĸ�Ƙ�ȟOŮ�ǱĎɠ�Ĺÿ
īȡ�ʋ�ͼǻʏĳöȏɔºȌ�ʛÞÀ�¡ŮŇ͐

ÞÀŇĸ�ƘʛƂû΋̧͊\�Ə̰ǼάĞ�ͼǻʛʏĳöȏɔºùύìʛɔºʢ�ʛ

ĸ�Ƙ�ȟ
 

͸Qĸ�Ƙ�ȟH̰¿、ī�S¹2 

1) ͸Qϕɉĸ�Ƙ�ȟ 

2) ͸Q˯Ȟ͇̼ĸ�Ƙ�ȟ 

3) ͸QǤ。Ŝ�ù˻ˁ̺͒ĸ�Ƙ�ȟ 
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4) ͸Q͑˪͇̼ĸ�Ƙ�ȟ 

5) ͸Q˻ʫĸ�Ƙ�ȟ 

6) ͸Qɗ͍ĸ�Ƙ�ȟ 

7) ͸QÞȈĸ�Ƙ�ȟ 

͸Qĸ�Ƙ�ȟS¹¿ñ:͸Qʏĳöȏ΅ˁʛ̜ŧɔº'�ȂίŇ͸Qʛĸ�Ƙ

͡έ�Ň:Ί>ɔºʛ̪�
č͸Qĸ�Ƙ�ȟʛWĠS¹'�Ȓ͘Ϥάɵ�ɑ͸Qĸ

�Ƙϕɉ̠Üʊ̙
 

͸Qĸ�Ƙϕɉ̠ÜʛʠʛȂ̰Ň�Χ˲͸Qʛ˛˴ˣĸ�Ƙϕɉ΋̧�ȟ�̴ ĺ

͸Qʛĸ�Ƙϕɉ�p̴͉ĺƏ̰ʛ͸Qĸ�·̎ù͸Qĸ�ĹǮƘ
͸Qĸ�Ƙϕɉ

̠ÜʛH̰΀�Ȃ͸Qĸ�Ƙ�ȟ�ĝʛ˯ȡù˛˴ʛ¤ȼ˯Ȟ͇̼ǯȯ�¿、˛˴�

Χʛ͸Qϕɉ)Ǔßϕɉ
͸Qĸ�Ƙϕɉ̠ÜŵÛ�ʛ͸Qĸ�ƘϕɉŮƧ*͸Qϕ

ɉ̴Ȭ͕ǽʛ�Υ�
͸Qĸ�Ƙϕɉ̠ÜãAʏì˷͸Qĸ�Ƙ�ȟʛ΀�qƛ�ù

Ňì˷ʛ͸Q͇̼ùɗ͍ʛŴ́
Ůč͸Qϕɉ͊Ľ'͊Ľ͸Qĸ�Ƙϕɉ�ŪŌ.Ú

ϧ˲΋̧'ʛ˛˴ĸ�Ƙ�ȟɔº
 

2.3. P£ 

Ȓ．Ϩ�ǽʱ5ĸ�ƘØ͸Qĸ�Ƙȴƒʛĺ-Ø�ɞ�ǽʱ5ʬ˃Ň͛ù̞ĉ


�ȷ�Ňĸ��ζ˛˴ʛŮʐϡĔǒ̿��ȟṲ̄̄5ĸ��ζ˛˴'ĸ��ζ͸Qʛ

ʅɵ�ŪάɵH˭5̕）Ȕͻ͸Qʑ:ŮʐϡĔʛʅɀƘ̆�Ȍʛ̒ͳʅɵ
Ȋì�Ȓ

．˲�5�:͸Qĸ�ƘϕɉʛĠʻĺ-�Ūʦά°ȟ5͸Qĸ�Ƙϕɉ̠ÜŜfʛH

̰S¹Øʠʛ̰ɉ�*ì˷ʬ˃Ŝfĩĺ5ʌ͆Ėʮ 
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��� º�L!]Ä�¯6\¹ 

3.1. º�L!]Ä�'yR�~{ 

͸Qĸ�ƘŜf�f*˛˴ĸ�Ƙù͸QŵÛŜfʛ�&ά̰˩ƧΥ���̎ʇ，

:ƙʛŜfÉʇ΋̧
͸Qĸ�Ƙϕɉ̠ÜŜfȂǮ&͸Qĸ�Ƙϕɉ�ȟŜfʛ�Υ

��Ȃč͸ʰQ·̎)ΜͿ)ǼŬ)@;�Ǔß˯éʛŕȷ�΋̧ʛ˛˴)�Ϛʛ�ȟ

̠Ü͸Qĸ�Ƙϕɉʛ΅ˁ
*p͉͸Qĸ�Ƙ�ȟCõ̎ġ�Ϛ�ʱʛ�ȟ̠Ü͸Q

ĸ�Ƙϕɉ�ȒǯϨ�JǮ&͸QŵÛ΅ˁʛ̷ű�Û�΋̧ƙc̴��ǘ�̕）Ȕͻ

͸Qĸ�Ƙϕɉ�ȟȭȢ�OȻ*ĖʮH˭͸Qĸ�Ƙϕɉ�ȟŜfč͸QŵÛ�ê΅

ˁƭŮʐʛĖȒˑʗ�h͸Qĸ�Ƙ�ȟCõǽʱ͸Qĸ�Ƙϕɉ�ȟŜfčèσɁƭ

hʐʛ�ȟƖͯ
 

čŉøöȏσɁʛ��ǳϚ�̄ ̤©ʠ¯̕）ϡĔȔͻ͸Q˛˴ŵÛ΅ˁĢĠΠJ

GJB2786A Ƚă˛˴͸QŵÛȦ��ȒȭȢΩʐī�΅ˁ��2 

1) ˛˴ϕɉù͇̼σɁ 

2) ͸QϕɉσɁ 

3) ͸Q͇̼σɁ 

4) ͸Q˻ʫσɁ 

5) ͸Qɗ͍σɁ 

͸Qĸ�Ƙϕɉ�ȟŜff*Ǯ&͸Qĸ�ƘŜfʛŵˋ��͡έʡǓƂûŪ�ĺ

5͸Q͇̼ʛ͡έ�΋̆ƂûŪ�ĺ5͸QMʫ͡έ�ʡ̓Ǯ&˛˴ʛȊˬ͡έ
Ȓȭ

Ȣάɵ̤̄5�͸Qĸ�Ƙϕɉ�ȟŅ�ʢ�ʛ˛˴ϕɉù͇̼σɁØ͸QϕɉσɁ

Ŝf�ł
 

͸Qĸ�Ƙϕɉ�ȟȭȢī�Č 7 ƭʵ2 
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Č 7  ͸Qĸ�Ƙϕɉ�ȟȭȢ 

͸Qĸ�Ƙϕɉ�ȟȭȢ'ʛH̰Ŝfʊ̙ī�̫ 7 ƭʵ2 

̫ 7  ͸Qĸ�Ƙϕɉ�ȟH̰Ŝfʊ̙ 

Ŭæ ŜfǗΑ ĖȒˑʗ 

1 ˛˴ϥϋ�ȟ ȫǎ˛˴¤ȼÍϋ�ȟŜfʛ˯ȡ¦Ǳ͸Qč˛˴Íϋʝɗ)˺̸

�ǔª'ʛfʐ�ʱĺĸ�Ƙ�ζ͸Q 
2 ʱĺ͸Qĸ�Ƙˎˣ ȫǎ�͸Qʢ�Íϋ8Qã̎ìȡʛAάƘ�Õɻʢ�Ȧ�̰ɉʱ

ĺ͸Qĸ�Ƙ�ζˎˣ 
3 ͸Qĸ�Ƙϕɉ̠Ü ȫǎ͸Qĸ�Ƙϕɉțɧʛ�ê�JΙʐĸ�Ƙϕɉùʅĺĸ�Ƙ

ϕɉ#ǳϚ�ȟ̠Ü
Ιʐ͸Qĸ�Ƙϕɉț̒:ĸ�ƘȦ�̴̞)

͇̼�¡ù¯CʛŜˁˮϬ
ʅĺ͸Qĸ�Ƙϕɉț̒͸QƭŘ˛

˴ʛĸ�Ƙ̰ɉ)˛˴ˢșùʢ�Íϋ�ȟ˯ȡ 
4 ͸Qĸ�Ƙϕɉˎˣ

ʱĺ 
ǆɻ˛˴ʛĸ�Ƙ̰ɉʱĺÍϋã̎ƘˎˣùÍϋAάƘˎˣ�ɺ

ìȫǎ͸Qĸ�ƘϕɉŇŮʛ͸Q·̎ǭέ)·̎ĥǪň̔Íϋ8

QʛAάƘˎˣ)ã̎Ƙˎˣ˲�͊R�ʱĺ͸Qĸ�Ƙϕɉʛˎ

ˣ 

O�ȂίŇ͸Qĸ�Ƙϕɉ�ȟȭȢ'Ƀ�&�cŜfʊ̙ʛ͑˪͕ǽ2 
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3.1.1. �¤ÊÃ'y 

͸Qĸ�Ƙϕɉ�ȟŜfʑļǴ˛˴ʛ¤Ĭĸ�Ƙϥϋ͊\țòº
Ί�Υ�ʛŜ

fãOΙ΅ŵŗ¤ȼÍϋ�ȟ�PHA�ù·̎Íϋ�ȟ�FHA�#ʻǳŸŗŵ
PHA

Ιťč˛˴ŵÛʛǻȏ΋̧�Ȧ͋ȺčŵÛ˛˴'ʛÍϋØ�ÓĆĆ˜�ŪŌķPǆX

�ˣǑŬ
FHA H̰�ȟ͊\˛˴�Ʃ͇ĝ'ɭčʛǩϐØƭÛʏǩϐʛƂû�Ι΅

�ȟțʱĺ˛˴Ǣf'ã̎Ûʏʛǩϐ�Ū¦ǱǩϐŇCõˎʛÍϋ
 

ˮ΅¤ȼÍϋ�ȟì�ſ˛˴̬ʱĺ*ĸ��ζ˛˴�Ůſ�ȟ͸Qč˛˴Íϋʛ

Aʏ)ʝɗ)˺̸Ʃǔª'ʛfʐ�ʱĺĸ�Ƙ�ζ͸Q
 

ɫͬ�Α�¡.�ʛ͸QŮſ̬ʱĺ*ĸ��ζ͸Q2 

1. ãň̔ÍϋƩÍϋAʏʛȚQ.�3 

2. ǔªƩ˺̸Íϋ3 

3. ǔªĸ�Ƙ�ζ·̎3 

4. Ĝʌĸ�Ƙ�ζøNƩǭǎ3 

5. Ň˛˴Ȃð΄©ʅĺÍϋʆƔ�΋̧Ȳɗ)ƼôƩ̅ΩÜˠȺǖǴ3 

6. ÍϋÛʏǼ��Ŏ�ǌĥ3 

7. �ĸ�Ƙ�ζ͸Qčê�Ĝʌă�Ά̧ʛ͸Q3 

8. ΋̧Íϋͫ¾�ȟƩǭǎĜʌ� �˯ȡʡǓʐ:ĸ�Ƙ�ˑ3 

3.1.2. �Mº�L!]�¡ 

̩έ͸Qĸ�ƘˎˣH̰JO��&ǳϚ΋̧2 

�1�� ǔªˁű
͸Qč˛˴Íϋǔª�ʛÕ�ű 

�2�� Ğȕű
ͪĞȕʛ͸QͪÍϋ�ύʦ͸Qʐ:ǔªÍϋʛĸ�Ƙʢ�ʛϕ

ɉę¸�͸QOύ.Ğȕ
 

�3�� ǼǪÍŀű
ǔªÍϋʛ͸QļǼƘȂ�&�ζĆ˜
 

Ňƭ�ȟʛĸ��ζ͸Q΋̧¤ȼ͸Qǔª�˘�ɺì̤̄͸QȒͳʛĞȕűˎĆ

˜��ȷ΋̧�˘�ύìƊ©͸Qϥϋʩς�ΊȩőȊˬʱĺ5͸Qĸ�Ƙˎˣ 
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̫ 8 Ȃč̤̄5͸Qǔª�˘)͸QĞȕű)ļǼƘ.ìƊ©ʛ͸Qǔª�˘ǗΑ2 

̫ 8  Ȉǲʛ͸Qǔª�˘ 

͸Qǔª�˘ ǗΑ 

IA�˛˴ϥϋǅǭ 2� ͸QΥ�Ʃ�Υ̒Hǔªĸ��ζƘ·̎ 
Ġı˛˴ʛ�Ġ@;Ū̧Ĝʌăʛ�ĠǓßʛĞȕ˛˴ 
Υ�Ʃ�Υʛĸ��ζƘ·̎ΦȂǼμ�ζƘʛ 

IIA)IIB�˛˴ϥϋǅǭ 3� ǔªÍϋ΅ˁ'��θʛĸ�˛˴̎ġψaÍϋˁű


̎ġȲɗ�Íϋ�êǼ̎ġǘʵǢfCõΩÜʢŮĸ�

ƘǖǴ 
âȌ�&ı˛˴��&Ǔß�ɌȌŪ̧Ĝʌăʛ'ˎĞ

ȕ˛˴ 
�>Íϋǔª·̎ȂǼμ�ζƘʛ�_ȂͬġǢfCõ

Ʃ̒ºǔª˛˴{�ÚŮ 
IIIA)IIIB�˛˴ϥϋǅǭ 4� ͸Q·̎ĥǪǼȌ�&ĝʐǳȮρȹÍϋÛʏ
Ģέʛ

ĸ��ζƘqƛțɧ
 
ɄͼĞȕʛ˛˴�Ŏǭ�&Ǔß 
˛˴̎ġčSƣǼμɁ{�ûŮ 

IV�˛˴ϥϋǅǭ 5� ɌȌÍϋʰQʛǔª˛˴
ǢfCõ�YAʏĸ��ζ

Ƙǭǎ 
âȌ 2-3 &ı˛˴�Ŏǭ�&Ǔßʛ˓É˛˴ 
ɌȌǼμ�ζƘ 

 

3.1.3. º�L!]Ä�¯6 

͸Qĸ�ƘϕɉΙťǅ΢>�τȹƩ˺̸ÍϋÛʏȌ�ʛ·̎ƩƘ̎ϕɉ
ȫǎ͸

Qĸ�Ƙϕɉ̠Üțɧʛ�ê�*ī�#˘2Ιʐ͸Qĸ�Ƙϕɉùʅĺ͸Qĸ�Ƙϕ

ɉ
Ιʐ͸Qĸ�ƘϕɉȂǅ΢>ãOŮʐč�êʛϝʠØʊĘ'̸��êʛ͸Qĸ�

ƘλϤʛϕɉ
̆ʅĺ͸Qĸ�ƘϕɉǅΙ΅ŮʐÍϋ�ˢșƩ·̎̎µˎ
 

͸Qĸ�ƘϕɉǘÜf*ϕɉσɁ͸Qĸ�ƘȪƎŜf��˯ȡʡǓƂû5ì˷͸

Qĸ�ƘŜfʛŵŗǪȡ�Ū ̠ƊȺʱØĹĝʛ͸Qĸ�ƘϕɉŇ:JǻȏȫȒ�ɚ

ϊň̔˛˴ÍϋÛʏʛ˽ό�ψa͸Qĸ�ƘϥϋɈŨȌʦÄ�ά̰ʛƣ-
 

8ļ��ĢĠǭÍϋȌ�ȹ�ϝ͇̼ƩϥϋψaʛʢŮ͸Qĸ�Ƙϕɉ�Op͉͸

Q˛˴΄©Ȋˬʛĸ�Ƙ̰ɉ
čŵÛ͸Qĸ�Ƙϕɉ΅ˁ'�Ň:�êŕȷĸ�Ƙ͇

̼̰ɉʛΕÜ�ϕ̰άɵ̤̄͸Qĸ�Ƙˎˣ
Ň�êĸ�Ƙˎˣʛ͸Qǘ��êŕȷ

ʛĸ�Ƙ͇̼̰ɉ�Omč͸QŵÛ΅ˁ'éʌʛ�Χͤɧ�ψa͸Qĸ�ƘŜfƧȒ
 

Ȼğ�*�Ϛ̤̄͸Qĸ�Ƙϕɉ�êǼ̰�ɑ͸Q˛˴ʛʅƅ
Ū�ȂƭȌʛ͸
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QʅƅΦ¿ñč͸Qϕɉ'
Ȍ>ʅƅȂ͇̼ʛ˯ȡ�͇ ̼ã̎Ι΅Ġʻ�êʛǳŸɫ

ͬϕɉ
ά̰ʛȂĸ��ζʛʅƅƊ©͋¨Ūǽʱʛ¿ñč͸Qĸ�Ƙϕɉ'
͸Qĸ

�Ƙϕɉ�ȟʛ˯ȡ̰Úϧ©˛˴ϕɉù˛˴ĸ�Ƙ�ȟ'Ô
Ň:ƭȌ͋¨�ʛŞ

Ŷ�̨ ˴ϕɉŮſĆ*�ĹĝƩ�ȺʱƊ©rǦ�͸QϕɉOŮ͙͐ǮhƊ�˛˴ϕɉ

ˌé
 

3.1.4. º�L!]Ä��¡�M 

ȻΥ�ʛH̰ʠȦȂΙ΅Ζȼɠ�ʛ�ȟŌ͸Qĸ�Ƙϕɉ�˛˴ϥϋ̊˛ͨț�

J͸QʢŮĸ�ƘʠȦʛ̷ű͊\Ƀ�Ț͸Qĸ�Ƙϕɉ�ɦ ĺ͸Qĸ�Ƙϕɉʛˎˣ

ŪŇ͸Qĸ�Ƙϕɉ΋̧�˘
 

͸Qĸ�ƘϕɉΙťĐ�͸Qļʋʛ·̎ʢ�
Ι΅Ň͸Qϕɉ̴Ȭ͕ǽ4ʛʌ

̸�͸Qĸ�Ƙ�ȟCõŠˮǽʱ5͸Q˛˴ʛ·̎�˯ é˛˴¤ȼÍϋ�ȟσɁʛŜ

fƧȡ�čȻȫǎ·̎ĥǪìã̎ň̔ʛÍϋAΨűˎˣŌ͸Q·̎΋̧ĸ�ƘǑŬ�

΋̆̊˛©͸Qĸ�Ƙϕɉ�ʱĺ͸Qĸ�Ƙϕɉʛˎˣ
 

͸Qĸ�Ƙϕɉˎˣʱĺɖˁī�2 

1) �ȟ͸Qϕɉ̴Ȭ͕ǽ)͸QS¹4ˎǯȯͤǰ�ǽʱ�͸Q˛˴ʢ�ʛ·̎

ȶĒ
 

2) ̊˛͸Qĸ�Ƙϕɉ�ŇŮʛ͸Q·̎�ΙťƠ����&͸Qĸ�ƘϕɉŇ

Ů�â�ϝ͸Q·̎ȶĒ
 

3) ȫǎ͸Qĸ�ƘϕɉŇŮ͸Q·̎ʛǭέØʢŮ͸Q·̎ĥǪìȡʛAάƘʱ

ĺ͸Qĸ�Ƙϕɉʛˎˣ
 

čʱĺ͸Qĸ�Ƙϕɉˎˣ΅ˁ'�ŮʐʩςǳŸț΋̧Ȃ�&ƈȌǪʛǳŸ�Ι

΅ʱĺ͸Qĸ�Ƙϕɉˎˣ�͸QŵÛCõŮX�ļʋϮX�ˣʛ͸Qĸ�Ƙϕɉ
 

ǽʱ͸Qĸ�Ƙϕɉ�ȟŜfʛƙcƖͯì�ίŇ͸Qĸ�Ƙ�ȟŜf'ʛȪƎΥ

�͸Qĸ�Ƙϕɉ̠Ü�ȒǯJ̠ÜΙʐ͸Qĸ�ƘϕɉØ̠Üʅĺ͸Qĸ�Ƙϕɉ#

Υ�άɵŗŵ΋̧ʬ˃
 

3.2. ¯6¿�v»º�L!]Ä� 

Ιʐ͸Qĸ�ƘϕɉȂǅ΢>ãOŮʐč�êʛˁŬØʊĘ'̸�Ιʐʛ͸Qĸ

�ƘλϤʛϕɉ�Ί>ΙʐϕɉĐȂJ¿、ĸ��ζ͸Qʛ˛˴ƅϒƊ©ʛ͇̼ʅƅ)
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͇̼ωª)ŵÛ΅ˁ)ȊgļͰǳɏ)˻ʫȦ�ùƷȓOØ�ķʛΙʐ̰ɉˎ
Ί>̰

ɉȒͳŪ�Ȃĸ�Ƙ�ʐʛ�Î��ʅĺ˛˴Íϋʢ̊˛��_ķPΦȫǎOƄÛʛň

̔ɳʸƩɭčɳʸʛĥǪƩε͓ʛ˛˴ˮϬǬ̀ƙ˯Ɗ©
 

Ȕͻ͸Qʛʬª΅ˁ'�ʢ^ʛĜʌă)Ũä)͸Q·̎ùhʐʊĘã̎Źͨʢ^

ʛĸ�Ƙϕɉ
Ί>͸Qĸ�Ƙϕɉļφ�Ȃč�êϝʠùʊĘ'̸��êʛ͸Qĸ�

ƘλϤǼʛȊgļͰʛϒé�*ŵÛ̅ǘj5ϘťȌRwʛΙʐʛĸ�Ƙϕɉțɧ�ã

OΙ΅ĞʐΊ>Ιʐʛĸ�ƘϕɉùŠˮ΅ļͰ͉ǽʛɫͬΊ>ϕɉʛ̸�ǳɏțM

ȉΩʐǲǳɏO�ŎMR�Ρ�άͲ̱΁
 

Ň:Ιʐ͸Qĸ�Ƙϕɉʛ̠ÜǀΩʐī�ǳɏ΋̧2 

�
����
���

������
���
��
�����

��
�	�

������
��	���




������
���

����

���

��

 

Č 8  ̠ÜΙʐ͸Qĸ�Ƙϕɉ 

ǘÜ�cȼϭ͑˪ǗΑī�ƭʵ2 

1) Õξʢ�ǯȯ2¤ȼ˛˴̴Ȭ͕ǽ)¤ȼAú̴Ȭ͕ǽ)ˮϬǬ̀)˘^˛˴ʛ
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�ȟ�¿、ĸ�Ƙ�ȟ�)Õɻʛ͇̼�¡ùȦ��īGJB)̕Ȧ)ƭȦˎ��5

̸˛˴ʛʄʌù·̰̎ɉ)Ň˛˴ǳȮ͇̼Ȍ¤ȼ5̸
 

2) ˯éŠȌʛΙʐ͸Qĸ�ƘϕɉɢÉ �ΖȚ̤̄Ňƭ�ȟ͸Q˛˴ʛΔʐƘ�

΋̧ʢŮ²̭�ΕǂΔʐ:͐ŵÛŜfʛ͸Qĸ�Ƙϕɉ 

3) ̤̄͸QŵÛϝʠʛͤɧ̰ɉ�͊\ļʋCõ�͇̼)˻ʫùɗ͍ɔºʛϠ˔O

Øϝʠʛ΋ṵ̋ɉˎǳϚ�Ň¤ȼƊ©ʛ͸Qĸ�Ƙϕɉ΋̧X�ˣǑŬ�͊ \

ΕÜŇ͸QŵÛƧȒùAʏǪʜƂûãǓÝʛ͸Qĸ�Ƙϕɉ 

4) ίŇƭ�ȟ͸Q˛˴�Ō²̭Ɗ©ʛΙʐ͸Qĸ�Ƙϕɉ΋̧˪À�˥ �ϕɉΒ

ɩƘʩς
 

3.2.1. V5¿�º�L!]Ä��0 

ʠ¯H̰ȬʛΙʐ͸Qĸ�Ƙϕɉțɧī�̫ 9 ƭʵ2 

̫ 9  Ιʐ͸Qĸ�ƘϕɉțɧɢÉ 

Ŭæ Ȧ�æ Ȧ�'ǯë Ȧ�̝ǯë 

1 Joint Software 
System Safety 
Committee 

͸Q˛˴ĸ�ƘƯ� Software system safety handbook 

2 ESD-TR-86-278 ʐƬǓß͸Q͇̼ǅÊ Guideline For Designing User 
Interface Software 

3 NASA-GB-8719.13 ͸Qĸ�ƘǅÊ NASA Software Safety Guidebook 
4 FAA ˛˴ĸ�ƘƯ� System safety Handbook 
5 SSP 50021 ĸ�Ƙϕɉǯȯ Safety Requirements Document 
6 NSTS 19943 ÁˢľƬøN̰ɉùǅÊ Command Requirements and 

Guidelines for NSTS Customers 
7 STANAG 4404 ʝ̵ʢ�ʛĸ��ζ̼˔

˛˴ĸ�Ƙ͇̼ϕɉùǅ

Ê 

NATO Standardization Agreement 
(STANAG) Safety Design 
Requirements and Guidelines for 
Monition Related Safety-Critical 
Computing Systems 

8 EWRR 127-1 ϔ΄ĸ�Ƙϕɉ Range Safety Requirements - 
Western Space and Missile Center, 
Attachment-3, Software System 
Design Requirements 

9 AFISC SSH 1-1 ˛˴ĸ�ƘƯ�-͸Q˛

˴ĸ�Ƙ 
System Safety Handbook - Software 
System Safety 

10 EIA Bulletin SEB6 ͸QŵÛ'ʛ˛˴ĸ�Ƙ

Ŝˁ 
A System Safety Engineering in 
Software Development 
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˹éO�èǯȯ�ł�̤̄Ȕͻ͸Qʅɵ�ȊˬǮʌƊ©Ιʐ͸Qĸ�Ƙϕɉ 110

Ț�ǆɻΙʐϕɉǗΑʛǳϚ�ê��˘Ǯʌī�2 

̫ 10  Ιʐ͸Qĸ�Ƙϕɉ�˘˴̼ 

˘¨ ǭέ 

ÍϋøNʢ� 9 
¤ĬÀʢ� 5 

ǭǎĜʌʢ� 31 
CȔ@;ʢ� 17 

͸Q̒ͳ·̎ʢ� 41 
�ķ 7 

 

�cΙʐ͸Qĸ�Ƙϕɉʵiī�̫ 112 

̫ 11  ΙʐȔͻ͸Qĸ�ƘϕɉɢÉ 

¦8 �* Ä�g½ 
1.  

ÍϋøNʢ� 

ÍϋøNƏϟâ̎ʑǔªŮʐˁŬ)Ȕ˩Cõ)ĎϚƩ̅ǔªƱ̧H˕

ǘ� 
2.  čƱ̧�&ŠȦ͋ʛÍϋøN.¯�Ůɫͬĸ�Ʊ̧͐øNʛ¯ǘȚQ

�īȺʱʛȶŸ)ȺʱʛΧ˿)˩Qãʐ)éΔʛϞŬùÕǭčȌǪ̞

ĉ.�� 
3.  ǟγƩÜɚøNϕ̰ˮ΅Ġ&Ǣfȼϭ 
4.  Ʊ̧ÍϋøNʛ͸QƏϟΙʨÛͨ̅)ĎϚǢfõ)̬ǏȖʛǔªƱ̧

̅Ʃ̅ǘjƱ̧ĥ͠ʛÓĆ 
5.  ƭȌùÍϋøN�̊ʛ͸Qˢșâ̎Ȍý�ʛȲϬă�ȲϬ�¡� 
6.  Ƀ�&ùÍϋøN�̊͸QˢșøNčhʐ̴¡ùéɏwǼƏϟȂ�

̔ʛ 
7.  č̸ϊ5�&�ÍϋøNȌ�ʛ͸QʹȹȔª.ì�͸QŮ̎ƚĞŇ�

&ŠʹȹǢfʛǔª 
8.  Ň:�&ʱĺʛÍϋøNƱ̧¯Ůſɫͬĸ�Ʊ̧ʛ¯ǘȚQ 
9.  ÍϋøNŮFʑÉ�ʛǔª͸Q·̎Û� 
10.  

¤ĬÀʢ� 

͸QƏϟ͇̼Ƨč�ʓǼ΋̧˛˴ˣȲȥ�OmčŇĸ��ζ·̎¿、

ʑ͸QǔªʛʰQΙʓ.¯Ϭ͉͐˛˴Ȃĸ�ʛŪȺʱʛΆ̧
Əϟʐ

͸Q΋̧ĺȏɗ͍Oʝ̵˛˴ʛĸ�ʆƔ
 
11.  čSdãȉMÉ�Ʃ˩ƧΥQ'hʐʛ͸Q�¿、ĊQ�¸ʓ̒ȲŮŔ

ω:ʑ͐ãȉMÉ�Ʃ˩ƧΥQǔªʛÉ�˛˴Ĝʌ 
12.  ʐ:SdãȉǍÉ�ƩΥQʛ͸Q�¿、ĊQ��ʓ̒Ȳ�Əϟ˯șč

ĸ�ʆƔ
  
13.  ͸QƏϟ̎ġ¤ĬÀ)ŵĬùάòãȉMÉ`©�&ĸ�ʛʆƔ 
14.  ͸QŵȔ̒Ȳ�POST�Ǽ�ϟω:ʑǓÝʛPOST˩QǔªʛÉ�ʛ˛
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˴΋ˁ 
15.  

ǭǎĜʌʢ� 

ʱp�&ʐƬâϕŇʅĺǭǎ΀��ȷ�.ì̼˔ȔãOȫǎʢêƩ�

êS¹ʛϕ̰ĳÜΊ>ǭǎ 
16.  ſǭǎ΀�Ň:ʐƬS¹ț͕Ϙťά̰Ǽ�΀�ʛǭǎŮſȃʵčʐƬ

ʛHȃʵă� 
17.  Ňǭǎ΀�΅ˁ'ʛƭȌʐƬɔºǘjȃʵʛÚϧ3�ȼ�ȼȃʵ΀�

ʛǭǎ 
18.  ʱp̼˔ȔƑΚûŮǭǎ΀�ɔº�ΊȩʐƬ�YĆ̼˔ȔûŮʛųΎ

ų˺΋ű3Ň:ȺťʛǢf�ȃʵʛÚϧųΎ�̎ͩ΅0.2ʽ 
19.  ͇̼ǭǎ΀�Ĝʌùȃʵ�hƊ�&ʐƬãOhʐ�ʻǳɏ΀�̆�ʐ

ͶǍ©�ķǳɏ 
20.  ǭǎ΀�Ǽâ�ͅčʓıȃʵăʱĺÂĔȃʵ�īė�΋̫Ȭ�ǘjǽ

ʱʛ΀�ÂĔʛĺ- 
21.  �ζǭǎ΀�Ǽ�Ĭˬ�ͅʐƬčƏ̰Ǽ�¿、ȃʵʛ˽ʣw�hʐ¥

ϊùǙ�ǳɏȈǦ�¯ʛ΀�3īȡǭǎǦÞčȣ>ǼtΙ΅ĲˌȉǍ

�Ǧ��ĹƧ�¡͐ǳɏOŮ͐Ĭˬãʐ 
22.  �ͅʐƬǆ̒şʛ̙ħ΀�ǭǎ�̆ �ȂΙ΅̼˔Ȕ΋ˁƩȂğΥɔº

țǔª̙ħ 
23.  Ĭˬ̰ɉ�&ʐƬƱ̧�&ǽʱʛ΀�ɔºțŵĬ΀�ǭǎʛ΅ˁ3�

̰O�ķɔºʛ³fʐʛǳŸŵĬΊ&΅ˁ 
24.  ǽʱʛȦ̓΀�ζț̫ǽKʛ·̎ 
25.  ϕ̰�&ʐƬƱ̧�&ǽʱʛɔºțÜɚ�&ǭǎʛ΀�3ǭǎÜɚ�

Ů͐O�ķɔº³fʐʛǳŸĹƧ 
26.  ʱp̼˔ȔãOΙ΅�&ʱ̾ɚƛŇǭǎ΀�ĜʌʛĹƧ΋̧ûŮ�ī

ȡǭǎ΀�ȂȺʱʛ�Ʃ̅Aʏ�&ε͓ɚƛ 
27.  Ň�&ʑ。˷ĜʌĹƧʛÚĞǭǎ΀��ϕ̰Ι΅čȃʵŖάǲʏƧ΀

�ʛǭǎ�Ū̒ºɢϊ*��ȷ΀�{�ĝț̫ǽƧ·ĹƧ�ȷ΀� 
28.  īȡ�&ʐƬϕ̰ǦÞ�Ʃ¥ϊ��&ʋčɌȌ̬ȃʵʛǭǎϝʠ�č

ʱ̾ǦÞ.¯ǘj˲ʐƬȃʵ͐ǭwʛΕϝ  
29.  Ň:˻ʫǭǎ�ǭĲˎ�p。ǭǎ΀�˓ʪ�Ίȩ�&Éʇϝʠʛηű

�Yͩ΅5-7&Ĳˌ 
30.  ſƏϟ΀��&ηǭǎϝʠǼ�ηǭǎϝʠŮſ*5΀�ùȃʵ�´Ƨ

ͼʪʛˌæ˩ 
31.  �ͅ�ŁʐƬhʐãΕǂʛηǭǎϝʠʛ˼�ț�À�ζǭǎ΀��ſ

Ίȩ{�YAʏȾ-Ǽ 
32.  ſĺ-˼�Ʃ�ķʛMʫț˼ʪ΀�ǭǎǼ�ΕǂȌÂ¨ʛ΢>�OΡ

�ʢ^ʛ#̅.¯Aʏɡɟ 
33.  ſĺ-˼�Ǽ�ΠJȣ>˓Éʛ˼�̴¡�ʱpʐƬ̅ãOʌ̸Ί>̴

¡ 
34.  âč*5ɢȳʛϕ̰Ǽhʐʅɀʛ˼� �iī�΢>ɌȌƁƧ�̔ʛ

̴¡� 
35.  ſ�&˼�Əϟ��͢ʛ̴¡zŞǼ�Œέ�ŎzŞˁű 
36.  h˼�ηűʢê�č̎ʱp˼�ʇ�Ƕ9Ǽ�˼�Œã̎ʪ 
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37.  ſʓ̏�̎͋¨�&˼�ʛǭǎ΀�Ǽ�Ə̰Ǽ͏λʐƬ̸�Sd�ǽ

ʱλϤ 
38.  ǘjǭǎ΀�ʛϕ̰ȬŸùãǓÝwʛǘʵ 
39.  �ͅʐƬΙ΅Éǆ�&ΔſȦ̓ʛζ΀��&ǭǎϝʠʛɃ�&Ĳˌ 
40.  ͇̼ǭǎ΀�ʛĜʌOȊōÀͶǍǆζʛϕ̰ 
41.  Ň:˻ʫǭǎʛ΀��ˎRŇƇĢō�Ĳɂ 
42.  �ͅč�&Ǯǭʛ˯œãΕǂʛ΀�Ʃʣʗ�&ōǭɵf*ˎǪȉM 
43.  Ň:ΙťʛǭĲǭǎ��ͅãΕʛ΀�ƩʣʗͨĬϓf*ˎǪȉM 
44.  čǭǎ΀�ǼÉ�ƩĠ&）ȬˎǪŇƇ3�̰̰ɉʐƬ̼˔）Ȭǭέ 
45.  īȡ�&ʐƬƏϟ΀��ŕǭǎ�čȣ>ǭǎŌYJŘ:�ķǭǎʛĎ

ǳ�ǘj̼˔Ȕͽ»țŤ»ʐƬǽʱ�ŕ˯ȞΫʛ�˛ 
46.  

CȔ@;ʢ� 

͸QƏϟčļǴ̒ºʛÍϋƩĸ�ĜʌìΙʨȔ¹)ĎϚǢfõùǏȖ

ʛǔª̅ 
47.  ſ͸Q̬ôʨƩ̅ǒɗ©̎ġŹͨ˛˴ĥǪʰQε͓ɔ͸Qǩϐ�Ʃ̅

Χ˿ùſ¯ʛΆ̧ʆƔ��̔Ǽ�͸QƏϟΙʨȔ¹)ĎϚǢfõùǏ

Ȗʛǔª̅ 
48.  ̒ºʛƚĞºfƏϟΙʨȔ¹)ĎϚƩ̅ǔªƱ̧Cõ�êǼɌȌƏ̰

ŇȔ¹)ĎϚǢfõ˵˷Ʊ̧ƚĞºf{�ûŮ 
49.  īȡ��ȚQȐ̬ɫͬ�͸QƏϟƿ˳Ʊ̧øNêǼîȔ¹)ĎϚǢf

õ)̬ǏȖʛƱ̧ǔª̅ô̻ 
50.  ͸QŮ˲Ȕ¹)ĎϚǢf̅ƩǔªƱ̧̅ǘjã̠Ɗʛ͸Qãǔªˢ

ș
 
51.  ͸QƏϟǓÝùĜʌȔ¹)ĎϚǢfõ)̬ǏȖʛǔªƱ̧̅Ʊ̧ɯɔ

Ʃ̸ϊʛøN 
52.  ͸QƏϟǘj̻ôùƼ̻Ơ�˲Ȕ¹)ĎϚǢfõ)̬ǏȖʛǔªƱ̧

̅ 
53.  ͸QƏϟ*Ȕ¹ƩĎϚǘjŽªƱ̧ʛ�>̒ºÀĸ�)ώʺƩ̅�Ǎ

ʛ·̎ 
54.  ͸QƏϟ*Ȕ¹ùĎϚǘjŽª˯șʛ�>̒ºÀĸ�)ώʺƩ̅�Ǎ

ʛ·̎ 
55.  ͸QƏϟ*Ȕ¹ùĎϚǘj�>̒ºÀĸ�)ώʺƩ̅�Ǎ©.¯ʆƔ

ƩΧ˿ʛ·̎ 
56.  ͸QƏϟ*Ȕ¹ùĎϚǘjÜɚʛ�>̒ºÀĸ�)ώʺƩ̅�Ǎʛ·

̎ 
57.  ϕ̰Ǣfʛ͸Q·̎ʛ͈λƏϟ̰Ɗ©ǏȖ̾ã 
58.  ͸QƏϟ͇̼ƧhǢfõãOʐÉ�ʛ̧º¥ϊſ¯Ĝʌ�ŪŌ˛˴ą

Ğ©�&Š͇̼ʛĸ�ʆƔ 
59.  ͸QŮſǘj˲Ȕ˩CõùĎϚCõ�ÍϋøNȌ�ʛ͸QƹªʆƔ 
60.  ͸QƏϟ̎Ȳɗ�ȺʱʛǢfõƀ�ƩǢf�Ūρȹʑ:͐Şεʛ˯ȡ

̆Ʊ̧ĸ��ζ·̎ 
61.  ά�øNϕ̰̓Ŏ#&ʇ，ʛǢfCõ 
62.  ͸QŮ*Ȕ˩CõùĎϚCõǘj̒ºˬȹƩʹʐ̒ºρƻ·̎ 
63.  ͸Q̒ͳ·̎ ĸ��ζ͸Q·̎Ů͐̎ġ̬Ȳɗ)ώʺùƚĞOρȹɳϑƩAάˣÍ
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ʢ� ϋ8QʛÛʏ 
64.  ͸QƏϟ*Šʨʛĸ��ζ·̎�̵ Íϋˁű24ōǼƱ̧̒ºʛĥǪȲ

ɗ)ώʺùƚĞ 
65.  FDIRʛ�Ǎ͸QƏϟĳč:ãʐʛ)ǶĥǪʛǔªŨä��Ί&Ũä

ù̬ʝ̵·̎ʛŨäȂÂ¨ŵʛ 
66.  ͸QŮ͐čň̔AάˣÍϋ8QʛǼμ.�ĜʌƏ̰øN 
67.  ͸QƏϟǘjʇ，ʛ ý�ʛøNțǔªɃ&͸Qãǔˢș 
68.  ͸QƏϟêǼ�ĝ͋¨ù�Ƽ�Ƀ&ùÍϋøNʢ�ʛ͸Qˢș 
69.  ͸QƏϟhƊſ¯Ơ�ãʐ:Ĝʌù͸QˢșȌ̊˛ʛŇȔ¹)ĎϚǢ

fõù�KǔªƱ̧̅ʛÍϋøN 
70.  īȡ�&̒ºʛŬ č͸QÍϋøN�̊ʛˢșɯɔ.¯ŠˮŵĬƱ

̧�΢,ķƏϟč͸QˢșƊ©Ʊ̧.¯�ΥĹƧ 
71.  čÜɚǢf.ì�͸QˢșʛʆƔƏϟp。�Þ 
72.  ͸QƏϟǘjǤ。ĸ��ζ·̎ʛ�εĜʌ 
73.  ͸QƏϟǘjǩϐ¿ł�łε�ȔªOρȹε͓čãȉMʛÉ�Ǔß@

×ZǠ 
74.  Íϋʛ͜ͻƏϟ˲ȪƎ͸Q˛˴ǘjĥǪƠƁùǭǎ�ʝǔʆƔùƼô

ĥǪ 
75.  Ň:˛˴âhʐ͸Qț�ͺÍϋʛƠ��͸QƏϟϕ̰#&ʇ，ʛț̒

øN˛˴ʛã̎ň̔ÍƗƩɳϑƘÍϋʛΙʨ 
76.  ͸QƏϟϕ̰#&ʇ，ʛǢfºfÔ¤ĬƩ̅ˬȹã̎ň̔�ζÍϋ

ʛ˛˴·̎ 
77.  ͸QƏϟϕ̰�&ʇ，ʛǢfºfÔ¤ĬƩ̅ˬȹã̎ň̔ɳϑƘÍ

ϋʛ˛˴·̎ 
78.  ͸QƏϟǘjȺʱʛĸ��ζøNʛĜʌϞŬ�¿、Ǽμ� 
79.  ͸QƏϟˬȹčĸ�ʛ˛˴ʆƔ 
80.  čʰQĥǪǼ�͸QǩϐŹͨ˛˴ĥǪ�Ʃ̅͸Qǒɗ©Χ˿ùſ¯ʛ

Ά̧ʆƔ��̔Ǽ�͸QƏϟȌ̎µŌ˛˴˿:ĸ�ʆƔ 
81.  ̵�ζˎˣ̆ĺʛÍϋùĸ�ʛļǼĜʌ�ΔéC*ʛŧϠ�ƏϟȂ̒

ºÀʛ 
82.  ǶʐƩ̅ϘȺŸʛMʫ�̎ΛƧ�ζƩɳϑƘÍϋ 
83.  ƭȌʛĸ��ζ�˜�ϕɉ)͇̼)MʫùǓß�Φ̰Ȧ͋*“ĸ��

ζ” 
84.  Ȳɗ©�ĸ�ȚQǼ͸QƏϟŌč͸Qǔª�ʛʰQı˛˴ϝΈą©

ȣ&ǅĺʛĸ�ʆƔ 
85.  ĹƧɗ͍ù/Ʃ̀˨Oì�čɗ͍Ʃ̀˨ȏμ̬Ôϊ)ʹȹhʐƩǵͯ

ʛĸ�;δʛƚĞƏϟč̎άǲŵĬȺťΆ̧.¯ʑ͸Q΋̧Ϭ͉
 
86.  ͸QƏϟp͉̓ƀƭȌȲɗ©ʛ˛˴ε͓
ĸ��ζiˁ'ʛε͓Əϟ

̬ˇ��ŪƏϟhķP�ʋ.ìŒƑĎŹͨǢfõɑƣ
 
87.  �ζ·̎ʛ͸QǔªƏϟ�ȌÚϧȔª�͐ Ȕª˲�͐·̎�ʋʛȺî

ǅʵ
 
88.  ˛˴ù͸QƏϟ͇̼ƧʱpčŚw͜ͻȚQ�͇̼ĸ�Ƙ̰ɉ�Y̬

ΌÚ
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89.  ͸QƏϟ͇̼ƧčʓɧǩϐƩǱʓƠ��p͉ĸ��ȌŬĎ�κ˛˴�

hƊ�YAʏɭč�ĸ�ʆƔ
 
90.  ͸QƏϟ͇̼Ƨ̎ρȹȐ̬ǏȖʛ˛˴Ʃı˛˴@;òºƩ˵˷ĸ�

�ζ·̎ǅNŬ 
 
91.  ˛˴͇̼ƏϟρȹȐ̬ǏȖƩǶƣʛĳÜƩrǦ͸QùʠȦMʫ�¿、

ρȹMʫʛ̒rǦ
 
92.  ͸Q͇̼'Əϟ̤̄ŠʨʛΥQĥǪȶŸ�ŪŌȲȥƯɁ͇̼©͸Q'

OȲɗĥǪ
 
93.  ĸ��ζ̼˔˛˴·̎'ʛ¦ĺ͒àƏϟ�kϙ��Ʃ�ϓʛ΀��ʅ

¨ſΊ&qƛƊ̒ğΥZƤăǼ
 
94.  ̰ɉ#&ƩĠ&ț̒͸Qʛĸ��ζqæʛğΥ·̎Əϟ�JÉ&΀

�/΀�ńĳăƩ˺ĳăǓÝ�ΥƏϟʛqæ
 
95.  ͸Qʛɫ­űùϓ̫ʵƏϟΦ�SdǭĲ©ȶǀ)ȶǀ©ǭĲ)ǭĲ©

êȼ)ùêȼ©ǭĲͶǍăĹ��ł
 
96.  Əϟ̰ɉ#&ƩĠ&�êʛǢfõºfțòºSdɭčÍϋʛ·̎Ʃ

·̎Ŭ 
̰͐ɉʛºfƏϟ͇̼ƧhǶƣºfʛã̎ƘȊō�ŪƏϟ

ȲȥϞŬȂðȺʱ
 
97.  ͸QƏϟ̎ή¨ȌǪùǶǪ�Î̥y�ʛğΥù/Ʃ�Υ'Ǳ 
98.  ĳ}ĸ��ζǭǎƭʐǯQƏϟȂý�ʛŪȌÉ�ʛʠʛ 
99.  ʐțĳ}ƩZ΀ĸ��ζqƛʛǯQƏϟčhʐ.¯ù.ì̬¤ĬÀ

©�&ŠʨʆƔ
ǭǎZ΀ùǭǎĳ}ƏϟŒã̎¸OĽȪ�h̎ļʋ

˛˴Ά̧ʛΒɩƘ 
100.  s��ȚQȐƊ©ɫͬ�͸QŮſƿ˳Ʊ̧͐øN 
101.  ̬�&̱ʟƓʗƩǦÞʛ͸QƹªŮƚĞ©ÓțʛʆƔ 
102.  ļǼƘʛÍϋ΋ˁùρƻ΋ˁ�C*ŧϠã̎ǶɏØǼǘjĸ�Ĝʌ�

Ů̒ºÀ΋̧ 
103.  ͸QŮǘjε͓ĜʌOǤ。�ζ·̎ 
104.  

�ķ 

˛˴͇̼Əϟ��ͅȲɗ©ʛ�ĸ�ʆƔ̬ąΡ 
105.  ΀�/΀�ńĳăùˋß��̎Ƿʐ:ĸ��ζ·̎Öʐ:Ϙ�ζ·

̎�ϊϘêȩʛĸ�Ƙ͇̼�¡ΦΔʐ:Ϙ�ζ·̎ 
106.  ˛˴Əϟ͇̼ƧŌ̎ġȲɗĸ�Ƙ�Ȫ�īȡļʋ�ʛĥǪ�ŪŌ˛˴

Έą©ǅĺʛĸ�ʆƔ 
107.  ˛˴Əϟ͇̼Ƨ¿、č˛˴ΥQĥǪ8QƠ��aǪΆ̧ùƚĞ©�

&Š͇̼Īʛψa˛˴·̎̎µʛĸ�ʆƔ 
108.  ˛˴Əϟ͇̼Ƨčȣ&ĸ�ʆƔ'�ʓ 
109.  Ň:ƭȌȶǀùǭĲ΀�ù΀��ƏϟčǆɻΊ>wƱ̧ĸ��ζ·̎

.¯΋̧̞ĉùéʌƘȲȥ�¿、Ǽμ̞ĉ)kJ�˛ùéʌƘȲȥ


�Ɗȫǎ�̎Ϭ͉ʛĸ��ζʛȶǀƩǭĲ΀�Ʊ̧Sdĸ��ζ·

̎ 
110.  ĸ��ζ·̎ƏϟȌ�& âȌ�&ň̔�Ʊ̧ʛã̎ͯƆ 
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3.2.2. ¿�º�L!]Ä�², 

čƊ©Ιʐ͸Qĸ�ƘϕɉɢÉì�͸Qĸ�Ƙ�ȟCõϕ̰�˛˴ĸ�Ƙ�ȟC

õ�͸Q͡έp͉Cõ�ϡĔ�Ł�͸QŵÛCõˎ�êʱĺɃ�ϝΙʐ͸Qĸ�Ƙϕ

ɉίŇƭŵÛ˛˴ʛΔʐƘ�̭²�Δé͐ϝʠʛ͸Qĸ�Ƙϕɉ
čΊΫãOΩʐĦ

̏ϥȇʛǳŸ�ǆɻO�#ȼϭ΋̧2 

1) ¤ȼ�ȟƭŵÛ͸Q˛˴ʛʅɵ�ʱĺϕ̰άɵ̤̄ʛĸ�ƘǳϚ 

Ιʐ͸Qĸ�ƘϕɉH̰ãO�*ÍϋøN)¤ĬÀ)ǭǎĜʌ)CȔ@;)͸Q

̒ͳ·̎ˎʢ�ǳϚ
ƈĠƠ��͸Qĸ�ƘλϤʛÛʏȂĠǳϚÓĆ�êfʐʛ˯

ȡ�̸�ĸ�ƘλϤϕ̰ĸ�Ƙ�ȟCõŇ˛˴Ȍ�&�Ϛʛ̤̄
êǼ̤̄©�ê͸

Q̒ͳʛʇȌʅɵ�ĸ�Ƙ�ȟCõčΖȚʱĺΙʐ͸Qĸ�ƘϕɉΔʐƘǼ�ãOί

Ň�êʅɵʛ͸Qlά�êʛǳϚ2 

īίŇ͸QCȔ@;·̎�˘^Ȕͻň̕͸Q�Ϧ̧õqƛ@;Ņ��ϕ̰άɵ�

ɑ3ίŇǭǎĜʌʢ�ǳϚ�˘^͸QϦ̧ǔª͸QˎɛØ©ĞȕʛΆ̧ǔªʉØǭǎ

ΩÜĜʌˎ�ϕ̰άɵ�ɑ3ίŇ¤ĬÀʢ�ǳϚ�ÛºȔǔª͸QˎŇ�ʓ̒Ȳ̰ɉ

AȬʛ͸Q˛˴ϕ̰άɵ�ɑ
 

2) ΖȚʱĺΙʐ͸Qĸ�ƘϕɉʛΔéˁű 

ƭȌʛ͸Q·̎ΦȌ�ƧȒ
˳ ĢĠǭϝʠɌȌͬġʛǼμƩͤɧļʋ·̎ƘʛɃ

&˪̙
�ĺü>ʅƘȂƏ̰ʛ�ü>Ȃά̰ʛ�ȂϕɉŵÛʛH̰Υ�
ίŇ�c͸

QŵÛϝʠ�ȣ>Ιʐ͸Qĸ�Ƙϕɉã̎čƷȓ�̧�Ι�Ʃ̅ļʋķ̰L�ȝϮʛ

MR�̆ȣ>ϕɉ͍Č΄©čǢfʊĘ'�ã̎΄©ʛƘ̎�Ʃ͍ČƊ©�>ȫȒƊ�

©ʛǭǎ
čǼμùͤɧωª��͸Q�ȟCõŮſ�͸QŵÛCõØľƬ΋̧Èþ�

ǘjȌ�Ƀ&ϕɉʛ̛ͣùϥϋʛqƛ�ɦ ĺ͸Qĸ�Ƙϕɉč�c͸QŵÛϝʠ'ʛ

ΔʐƘ 

͸Qĸ�Ƙ�ȟCõϕ̰̤̄ʋȌʛ˛˴͇̼ˢș�͸ʰQΧ˿Ơ�Øʢ^˛˴͇

̼ˮϬ�ǎȻʱĺΙʐ͸Qĸ�Ƙϕɉ'Ƀ�ϝʛΔʐƘ
Ň:Ƀ�ϝΙʐ͸Qĸ�Ƙ

ϕɉ��ȟCõŮſ̿͆ǽʱΔʐØ�ΔʐʛÓĆOØȻ͸Qĸ�Ƙϕɉč˛˴'ļʋ

ʛʄʌ`˿ˎ
 

ϕɉΔʐˁűĺƘ�*O��ˣ2 
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̫ 12  ϕɉΔʐűˎˣ 

 

kǎO��ȟʛ˯ȡ��ȟCõJ'ΕǂΔé�c͸QŵÛϝʠʛΙʐ͸Qĸ�Ƙ

ϕɉ�Ūȫǎ�c͸QŵÛϝʠʛļφƠ�΋̧ωĺØ̪�
 

3.3. ¯6�Mº�L!]Ä� 

�Ιʐ͸Qĸ�Ƙϕɉ�ê�ʅĺ͸Qĸ�ƘϕɉȂΙ΅ŮʐÍϋ�ȟƷȓƊ©ʛ

˛˴ʇ�Ƕ9ʛ·̎̎µƩˢș
ʑ:˛˴ǩϐʛȲɗ)ώʺ�ƚĞ)̨ ˴Íϋʛ˺̸)

ʝɗ�ǔªˎ·̎ťťʑ͸QĹƧ�͸Qĸ�Ƙϕɉ̠Ü�̎âJ͸QȒͳ�Û�Əϟ

J˛˴̷ű΋̧�ȟ�̤̄͸Qhʐ΅ˁ'͸Q)ʰQùǢfCõʛʢ;fʐ��ȟ͸

Qã̎ʛŜfǼŬ)ΔʐȚQ)ΜͿ˽όØ�ã̎ΛƧʛ�§Ƃû
�Ȃ�͸Qʢ�ʛ

ʰQ)ǢfCõ)ǼŬ)ǓßùȶēˎǳϚʛ˽ό�¿、͸QȒͳʛ˽ό̆ň̔ʛĸ�

ƘλϤ�ĐŘ:͸Qĸ�Ƙϕɉ̠Üʛ̞ʘ
ĆȻ�ʅĺʛ͸Qĸ�ƘϕɉΙťț̒͸

QƭŘ˛˴ʛĸ�Ƙ͇̼̰ɉ)˛˴ˢșùʢ�ʛÍϋ�ȟ˯ȡ
 

čʅĺ͸Qĸ�Ƙϕɉʛ�c̠Ü΅ˁ'�͸Qĸ�Ƙ�ȟCõH̰ŮJ˛˴̷ű

΋̧ʛ�͸Qʢ�ʛÍϋ�ȟOØJ͸Q·̷͇̼̎ű΋̧ʛ͸QŇ˛˴ĸ�ƘʛƂ

û�ȟ#&ǳϚ΋̧̤̄2 

3.3.1. «Ç:.�º�L!]Ä�'y 

ȫǎ NASA ͸Qĸ�ƘƯ�'ʛ̰ɉ�ʅĺ͸Qĸ�Ƙϕɉʛ̠ÜṲ̊̄Ι΅Ň

˛˴͇̼ϕɉù̴Ȭ͕ǽ΋̧̒Ϝî�ʛ�ȟ�J˛˴Íϋʛ̷ű�ȟ˛˴�Ō¤ȼʛ

ÍϋÓĆȀŋ©͸QƩ̅�͸Q΋̧@;fʐ�͋ ¨�͸QÍϋǔªʅƅŪŌ�ǗΑ*

ĸ�Ƙϕɉ
êȩ�GJB/Z 142 �ʐ͸Qĸ�Ƙ�ȟǅÊ'Oǘ�͸Qĸ�Ƙϕɉ¿、

̒Ϝî�J˛˴ϕɉZΗ̆țʛΥ��Ι΅˛˴ĸ�ƘϕɉȀŋŜf¢�Χ˲͸Qʛ˛

˴ĸ�Ƙϕɉ�ȟͶǍ*͸Qʛĸ�Ƙϕɉ3Ȼğ̤̄öǲ̣ˎʛʬ˃�͸Qĸ�Ƙ�

ˎˣ ñ- 

Δéʛ�Ϯ� �&�ζʛĸ�Ƙϕɉ�ƏϟčȻʂȒļʋ3âȌčΊ>ϕɉ�΄Ƨ�̔ƣ̲�͸

QưY̬ǓÝ 
ȚQʛ�'� Ĺ�ļʋΊ>ϕɉŌęŽAúʛ·̎Ʃ͡έ�_īȡΥ�ļʋ�AúOȂãO̬Ǔ

Ýʛ3  
�Δéʛ�a� ·̎Ʃ͡έ�ʛęŽ�īȡͤɧ�ͅʛ͎�ļʋΊ>ϕɉYhAúȈĹ́3čȻϝ

ʠ�ãO�ļʋ 
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ȟŮJ˛˴ϜˣŵĬ�̒Ϝî�ΖŕΖˣ�ȟ©͸Q·̎ŕȷ�̠Ɗʛĸ�Ƙϕɉ
 

˹éO�ƖͯØ�ķʢ�ʬ˃�Ȓǯǘ�ʛ̒Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟŜf̄

̤J˛˴̷ű�Û�ȫǎ͸QO�ʛ˛˴ŕȷĸ�Ƙ�ȟ˯ȡù˛˴͇̼̰ɉ�΋̧̒

Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟ
Ι΅΋̧˛˴ù͸Q�ŕ�˛˴ʛÍϋ�ȟ�̠ Ɗ�͸

Qʢ�ʛ˛˴ÍϋȶŸ�čȻĖʮ�΋�ȼ�ȟʑ:͸Q΀�)͸QΆ̧ǤǝʊĘʛʰ

QǩϐȶŸƭã̎ň̔ʛÍϋ8QØ�Ƃû)ΩÜʛʢ�ǖǴ
 

�ȟ΅ˁī�Čƭʵ2 

�	����
- FHA
-PHA

�	������

�	�
�
�

�	���


�
�����	
����

- SFTA


����
��
�����	

��
�����



 

Č 9  ̒Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟɖˁ 

̒Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟ�cȼϭī�2 
1) ͸Qʅĺĸ�Ƙϕɉʛ̠ÜȂJ˛˴ŵÛŜfǻȏ˛˴ϕɉù͇̼σɁʛ˛˴

Íϋ�ȟŜfŵĬ
͸Qf*˛˴˩Ƨʛ�Υ��č�êʛΆ̧σɁļʋ�ê

ʛ·̎ɫͬ˛˴�êʛ̰ɉ
ĆȻ�5̸˛˴Ά̧ȶŸŇ:͸Qĸ�Ƙ�ȟC

õŵŗĸ�Ƙ�ȟŜfÄ�ά̰� 

2) ˯é˛˴Ά̧ȶŸ�͸Qĸ�Ƙ�ȟCõãOΆʐ�êʛÍϋ�ȟǳɏ�ī¤

ȼÍϋ�ȟ�PHA��·̎Íϋ�ȟ�FHA�ˎ��Ι΅�ȟ�˛˴̴Ȭ͕ǽ)
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ˮϬǬ̀)˘^˛˴ʛĸ�Ƙ�ȟ˯ȡ)ť͋OØʢ�˛˴qƛ�͋¨�͸Q

ʢ�ʛ˛˴ÍϋȶŸ�Ūč˛˴ˣŕȷǘ�ʢŮʛÍϋǔª̤̄
 

3) ύìčȻĖʮ��͸QÍϋ�ȟãΩʐī͸Qǩϐȧ�ȟ�SFTA�Ø͸Qǩϐ

ȶŸƂûùÍŀƘ�ȟ�SFMEA�ˎǳɏ�̤̄˛˴¤ȼʛĸ�Ƙ͇̼̰ɉ�

͸Q΀�)͸QΆ̧ʊĘˎĆ˜�΋̧ɠ�ʛÍϋÓĆĆ˜�ȟ
ÍϋÓĆã

̎ʑʰQ�ƩʰQΥQ�)͸Q΀��ƩɌȌ͸Q΀��)Cõε͓ˎAʏ
Í

ϋãOʑ:ȣ&ʅĺÓĆAʏ�OãOʑͅĠÓĆʛSd˩éAʏ
Ƕ͆dʻ

ÓĆ�͸Qĸ�Ƙ�ȟCõƏϟ*͸Q͇̼ùŵÛCõȦ͋ùĺ-Íϋǔªϕ

ɉ�OƂû͸Qȴ̰͇̼ɔº
 

4) Ι΅�˛ ʛÍϋ�ȟ΅ˁ�͸Qĸ�Ƙ�ȟCõŮʱ，Βͱ͸Qĸ�Ƙϕɉ

©ɗ͍ʛǳɏ�īΩʐ͸QϕɉΒɩƘʩς��Ōʑ˛˴ĸ�Ƙ̰ɉͶǍ)˪ À�

OØʑ͸Qĸ�ƘÍϋ�ȟƊ©ʛʅĺ͸Qĸ�Ƙϕɉ˥�͸QϕɉΒɩƘʩ

ς�OmčύìʛŵÛ΅ˁ'ŇɃȚ͸Qĸ�Ƙϕɉʛļʋ΋̧Βͱ
 

3.3.2. «U:��º�L!]Ä�'y 

ȫǎ NASA ͸Qĸ�ƘƯ�ʛ̰ɉ�͸Qĸ�Ƙϕɉ̠ÜάɵΉŮ¿、Ι΅Ň͸

Q͇̼ǭǎ΋̧ʛ̒ůî�ʛ�ȟ�Ň͸Qʛ͇̼ļʋ΋̧�ȟȦ͋ǲʛÍϋÓĆ�Ȋ

ˬΙ΅ǘ�͸Qĸ�Ƙϕɉț̴ĺ͸QÍϋǔª3GJB/Z142 �ʐ͸Qĸ�Ƙ�ȟǅÊ

'ǘ�Ι΅΋̧̒ůî�ʛ�ȟ�͋ ¨�˛˴ϕɉ��̔�Ʃ˛˴ϕɉƭȐοΑʛĸ�

Ƙϕɉ�Ǜʵ��ĸ�ʆƔʛͯƆˎƠ�țŇ͸Qĸ�Ƙϕɉ΋̧̪�3Ȼğöǲ̣ˎ

Cʛʬ˃'Oǅ�͸Qĸ�Ƙ�ȟŮJ͸Qʛ̷͇̼ű�Û��ȟ͸Q͇̼˽όŇ˛˴

ʛ�§Ƃû �̒�̆�Ďž˥�ȟ˯ȡ΋̧̪�
 

˹éO�ƖͯØ�ķʢ�ʬ˃�Ȓǯǘ�ʛ̒ůî�ʛ͸Qĸ�Ƙϕɉ�ȟǀJ͸

Q·̷͇̼̎ű�Û�Ŵ，͸Q·̎ȶē�Ūkǎ͸Q·̎ȶē΋̧͸QÍϋ�ȟ�ʱ

ĺ͸Qĸ�Ƙ�ζ·̎�ĸ�Ƙ�ζ·̎ʛ΀�)΀���ȟã̎Ƃû͸QΆ̧ʛ͸Q

·͇̼̎˽ό�ǘ�ʢŮǖǴ 

�ȟ΅ˁī�Čƭʵ2 
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�������

�������

�������

��������

��������

��
	��
���

�	������

������


 

Č 10  ̒ůî�ʛ͸Qĸ�Ƙϕɉ�ȟɖˁ 

̒ůî�ʛ͸Qĸ�Ƙϕɉ�ȟ�cȼϭī� 

1) ΋�͸Qϕɉ̠ÜσɁ�͸Q�ȟCõϕ̰ɠ�ǗΑ͸Qʛ·̎ùƘ̎�ʱ

ĺ͸Q͇̼ʛˢșù͸Qê�ķ˛˴�˜ʛǓß˪̙�čȻĖʮ�hʐ̒Ϝ

î��Ζŕ�̸ʛǳɏŌğΥϕɉͥ6͸Qʛè&·̎Ƨ��ĺ-͸QƧ�

ʛ�Υ·̎�ŪȦĺķP.μʛǓß�Ŵ，͸Q·̎ȶē�f*͸QÍϋ�

ȟʛĖʮ
 

2) �ȻêǼ�͸Qĸ�Ƙ�ȟCõϕ̰ȫǎ˛˴¤ȼÍϋ�ȟʛ˯ȡØ˛˴·

̎ʛΖŕ�̸͋¨ʱĺĸ��ζʛ͸Q·̎�Ūȫǎ˛˴͇̼͕ǽ)͸Qϕ

ɉ̴Ȭ͕ǽˎǯȯʛqƛ��ȟʱĺ͸Qč˛˴ʊĘ'ʛΆ̧ȶŸ
 

3) č͸Q·̎ȶēʛĖʮ��͸Qĸ�Ƙ�ȟCõãΩʐ˯ȞÀʛ�ȟǳɏ�

ī͸QǭǎɖČ�ȟ�SDFD�)͸QǔªɖČ�ȟ�SCFD�ˎ�άɵ�ɑĸ

��ζ·̎Ȍ�ʛǭǎZΗ)ÞǍ�˛�ŵŗϚîǭǎɖØǔªɖʛ͸Qĸ

�Ƙϕɉ̠Ü�͋¨͸Q·͇̼̎˽ό
 

4) ίŇ͋¨ʛ͸Q·͇̼̎˽ό�̤̄·͇̼̎˽όã̎ň̔ʛÍϋ8QØ�

ã̎ʛƂû�¿、͸Q͇̼˽όʡǓň̔ÍϋÛʏ�͸Q͇̼˽ό͔ÛCõ



ÁB̕）̕ģĢĶʯĚĶ`͆ǯ 

45 
 

ε͓Ǣf�͸Q͇̼˽όƂû�ķ˛˴ˣÍϋʛ˺̸ˎǳϚ�ǘ�ʢŮʛ̸

�ǖǴ�˪À*ʅĺʛ͸Qĸ�Ƙϕɉ
 

5) Ōʑ͸Qĸ�ƘÍϋ�ȟƊ©ʛʅĺ͸Qĸ�Ƙϕɉ˥�͸QϕɉΒɩƘʩ

ς�OmčύìʛŵÛ΅ˁ'ŇɃȚ͸Qĸ�Ƙϕɉʛļʋ΋̧Βͱ
 

3.3.3. º�L!]Ä�¯6�� 

͸Qĸ�Ƙ�ȟCõč�ȟ̠Ü͸Qĸ�Ƙϕɉ΅ˁ'�Ůſ��̤̄͸Q�ʰQ

.μ�ĸ�Ƙϕɉ��̖ϕɉ.μʛŞŶ�άɵ¿、O��&ǳϚ2 

 
1. ͸Qĸ�Ƙϕɉ̠Ü�Ůſ�˛˴Íϋ�ȟ˯é΋̧
˛˴Íϋ�ȟ΅ˁ*͸Qĸ

�Ƙϕɉ̠Üǘj΀�qƛ�̆͸Q�ȟʛ˯ȡ�ŮſÚϧ˲˛˴Íϋ�ȟCõ�

ʐ:č˛˴ŕȷ΋̧Ȉɠ�˪̔ʛĸ�Ƙ�ȟ 

2. ͸Q�ʰQʛǩϐȶŸ�ê�ĆȻ�ȟʛlάɵO�ê
ίŇȔͻ͸Q˛˴ʛʅɵ�

�ȟCõŮάɵ�ɑÍϋøN)ǩϐùĥǪłε)Ωȩʉ)ºƔ�ĳ�Χ)ǔª˛

˴͇̼ˎǳϚ
 

3. ʑ:͸QʛΜͿ)ǭǎ)ǼŬˎ͇̼˽ό��͸Qʢ�ʛʰQǩϐùʆƔˎΦȌã

̎Źͨ͸QĥǪ�ň̔˛˴΋�ÍϋʆƔ
ĆȻ�ȟǼƏϟŇ͸Q΋̧�ǳ`ʛ�

ȟ�¿、͸QʛϗƔ)ºƔ)ΜͿùʄʌȶē
 

4. ͸Qĸ�Ƙ�ȟOCŜ�ȟ*H� ϕ̰èϡĔʛ�"Cõ�êŜf�Ι΅�Ǳʛ

ž˥)�ȟ)rǦ��Ǳ˪ÀȊˬ̠ƊĹǮʛɫͬŜˁ̰ɉʛ͸Qĸ�Ƙϕɉ 

3.4. P£ 

Ȓ．Ϩ��ȟ5͸Qĸ�ϕɉ�ȟŜfʛά̰Ƙ�ǘ�͸Qĸ�Ƙϕɉ�ȟŜfȭ

Ȣ�ŪčȻĖʮ�5H˭͸Qĸ�Ƙϕɉ�ȟŜfč͸QŵÛ�ê΅ˁƭŮʐʛĖȒˑ

ʗ
 ύìȒ．άɵŗŵǗΑ5f*͸Qĸ�Ƙϕɉ�ȟŜfȪƎΥ�ʛ͸Qĸ�Ƙϕ

ɉ̠ÜŜf
ίŇ͸Qĸ�Ƙϕɉ̠ÜŜfʛ#&H̰Υ��Ȓ．kȷ˲�5̠ÜŜf

ʛļǴƖͯ��cȼϭ�ŇɖˁʛɃ&ʊ̙΋̧5�c͕ǽŪƁƧ5ĹǮ)�c)ãǢ

fʛ�ȟ΅ˁ
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�=� º�L!]Ä�¯6n� 

ΩʐΔſʛ͸Qĸ�Ƙ�ȟƷȓŇ:͸Qĸ�Ƙϕɉ̠ÜŜfʛϞ§ŵŗÄ�ά

̰
ͅ Ġ͸Qĸ�Ƙʢ�Ȧ�ùʬ˃ǯʈ'Φǘ�5Δʐ:͸Qĸ�Ƙϕɉ̠Ü΅ˁʛ

ĸ�Ƙ�ȟƷȓ�čΊΫίŇʠ¯̕）Ȕͻ͸QŵÛʋʆØȒǯ͸Qĸ�Ƙϕɉ̠ÜŜ

fʛ�ȟƖͯ��¨J̒Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟØ̒ůî�ʛ͸Qĸ�Ƙϕɉ�

ȟ#ǳϚ͑˪H˭ƭŮʐʛH̰�ȟǳɏ
 

4.1. «Ç:.�º�L!]Ä�¯63³'yn��¢ 

̒Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟ΅ˁãΩÜʛH̰ǳɏ¿、¤ȼÍϋ�ȟ�PHA�)

·̎Íϋ�ȟ�FHA�)˛˴Ά̧ȶŸ�ȟ)8Qβ�ȟ)͸Qǩϐȧ�ȟ�SFTA�Ø

ŕȷ�ȟˎ
ΊΫΕǂH˭�ʻH̰Ůʐǳɏī�2 

4.1.1. �¤¼°�W'y 

˛˴Ά̧ȶŸȂǅč�êʛğčʊĘ)ǢfǅNˎȚQ��̨ ˴�êʛΆ̧ʆƔù

˩éǳŸ
̕ ）Ȕͻ˛˴ʛϮűĞȕƘ�ĺ5č�&S¹öȏ'˛˴ˮťϕ̰�Ǎ�ê

ʛΆ̧ȶŸ
ǽʱ˛˴Ά̧ȶŸ�ãOh͸Qĸ�Ƙ�ȟCõίŇ�êʛΆ̧ȶŸ�˘

�êʛ˛˴·̎ĥǪ�΋̆Ň͸Q˛˴΋̧�Ϛʛ�ȟ
 

˛˴Ά̧ȶŸ�ȟ�Ȍī�ȼϭ2 
1) Ȭ¤ȼ˛˴̴Ȭ͕ǽ)¤ȼAú̴Ȭ͕ǽ�ǽʱ˛˴˩Ƨ
 

2) Ȭ˛˴ϕɉ̴Ȭ͕ǽ)˛˴͇̼ǯȯˎqƛ�ǽʱ˛˴ʛ·̎)Ά̧΅ˁ)

ļʋʛS¹̰ɉˎ 

3) �ȟ˛˴S¹öȏ�΅ˁ�ȫǎ΅ˁʛσɁʅɵ��ȟ˛˴�êʛΆ̧ǳŸØ

�ȌǪ˩é�ȊˬƊ©�Υʛ˛˴Ά̧ȶŸ
 

4.1.2. )�1Ã'y�PHA� 

f*˛˴ŉøöȏ'Ȋ�ŮʐʛÍϋ�ȟ�PHA�̖č˛˴ʬª¤ȏ˽/͑˪͇̼

ͤǰǼ6OÔʐ
ʑ:PHAȂίŇǮ&˛˴�ĆȻ���ȟʛ̞ĉȂʢſūɐʛ�ϊPHL

ƭ ʛÍϋğ�ΉŮ¿、ǩϐ)Ǔß)ʊĘ)hʐ)͍Ϭ)˸r)̴ˁ)C*Ć˜ˎǳ

ǳϚϚʛã̎ʛÍϋ�ȟ
��ȟ˯ȡŌf*�ķĸ�Ƙ�ȟʛĖʮ
ĆȻ�ȫǎ¤ȼ

ʛ˛˴͇̼ǳȮ�č͋¨�èʻÍϋʛĖʮ��ã̰̎ŇPHL΋̧ę̪��̰Œã̎ή
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¨�ʑ�ň̔ʛ8ǩďȅ�¿、ɭčȚQ�ŹÛ8Q�ʢŮʛ8ÞØìȡ8Q
Ί>ď

ȅã̎Ή�ĹǮ)͑˪�Œ˕Ή˽/˛˴͇̼ʛ˪̙�_ŮȊūɐƃůĎή¨ÍϋØ�

ã̎ʛʢŮďȅ
ȻĜŮʅ¨ɑƣ8ǩďȅʛɧĦȂÍϋ�̆�Ȃȣ&ƝÀ8QØ�ʆ

Ɣ�ð¡ã̎ň̔ďȅʛ�ĹǮ̆Ɠ̵5ʥļʛ8ǩÓĆ
 

�ȟCõΙ΅PHA�ã�Ϛ͋¨˛˴Ø�hʐ)Ά̧ʊĘ'ĳčʛÍϋĆ˜)ʢ�

ʛÍϋʅƅùÍϋʆƔ�ʱĺã̎ʛ8ǩ
PHAŮŒã̎ǻʛ΋̧�Ūύʦ͇̼ùʬª

Ŝfʛŵŗ�ǱʛǦ΋
 

PHAǷȂ�&Íϋ�ȟŜfϝʠ�ÖȂ�ʻ�cʛ�ȟǳɏ
f*�ʻ�cʛǳɏ

ŮʐǼ�PHA�ȌO�Ŝfȼϭ2 

1) ǽʱĸ�ƘŇ͛ʛ̞ĉ�Îã̎ΟÝÍŀʛŇ͛�īCõ)͇ĝ)ʏA̎µ)

fƪ̎µ)ʊĘˎ 

2) ʱĺãǓÝʛϥϋɈŨ�ǅȦ�
Ȍã̎ŇɃ�˘ĸ�ƘʠȦΦ̰ʱĺ�&ϥϋ

ǓÝɈŨ
 

3) ĺ-˛˴΃ʕù8QσɁ�Î˛˴ʆƔ��ʱĺ�ȟʛ̞ĉ 

4) �c�ȟɭčʛ8ǩďȅ 

a) ʱĺ�c�ȟŇ͛�˛˴)�˛˴Ʃ͇ĝ� 

b) ʱĺ˛˴8QσɁ 

c) ʱĺʢ�ÍϋĆ˜ 

d) �ȟÍϋȚQ 

e) ¤¨¤Ĭ8Q 

f) �ȟ8ǩÛŗ΅ˁù8ǩìȡ 

5) ʱĺɃ�&8ǩÛʏʛã̎ƘùAάƘ�ĺƘ͊R�ϥϋˎˣ 

6) ʱĺ8ǩϥϋȂðãǓÝ�Ň:�ãǓÝϥϋʛ8ǩ�ǘ�ʢŮʛǔªǖǴ�

Ū�ȟǔªǖǴȂðYň̔ǲʛ8ǩ
 

¤ȼÍϋ�ȟŜfʛ�ȟ̫Ȭʛ�łùȬŸãOȫǎ�ȟ̰ɉʛ�ê̆�ê
O�

Ȃ�&¤ȼÍϋ�ȟʵi2 
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̫ 13  ¤ȼÍϋ�ȟ 

˛˴2� 
��� �ȟCõ2�

Ǹȏ2ũ�ȋ�Ǹ�

�	� Íϋ� ÍϋǗΑ� σɁ� ¤ȼÍϋ͊\� ÍϋÓĆ� ¤ȼÍϋǔª� Ϭ͉ǳɏ�

 � ōʹ�

Ý˛˴

ǔª�

ň̔˛˴

ō ʹ Ǟ

ʹ)̃ʹ

OØ͇ĝ

ǌđˎ�

S ¹

Ʊ ̧

σɁ�

Ϯ� ̧΋̮˿

Ȕ Ȱ ǩ

ϐ)Ωϒ

ʛǭǎȐ

ˮȨϬ�

ΩʐϮãϙʛ

͇ĝ)XÀ˔ɏ

Ňǭǎ΋̧Ȩ

Ϭ�

ɗ͍ù΋̧΋�

ȼ�ȟ�

�� ��� ��� ��� ��� ��� ��� ���

 

4.1.3. .ª1Ã'y�FHA� 

·̎Íϋ�ȟȂ˛˴Ď)˹ éĎǆŕȷȲȥAúʛèʻ·̎�Oʱĺ�_Ûʏ

ǩϐǼ�̆  č�ȺťŜfǼã̎AʏƩnh͔ÛAʏʛɭčÍϋØ�ìȡ
*5

ĸ�Ƙ͇̼�ƏϟʱĺÍϋʆƔ�OmčAúǮ&ŉøöȏ�ɚϊķPƩhķPƊ

©ǔª 
 

·̎Íϋ�ȟʛH̰ʠʛőȂÛʋɭčÍϋƩˇÞǩϐȶŸ�OǔªƩΡ�ã

̎ÍϋìȡʛÛʏ
·̎Íϋ�ȟȂ̒�̆�͊\˛˴ã̎ĥǪʛƭȌ“ΙΞ”OØ

Ƀ&ĥǪΙΞŇ˛˴ùǮȔ·̎ʛƂû
ķ�˛˴ʛ�cȞēƩ˩ƧǶ��Ć*ķ

ȂJ˛˴·̷̎űǘ�
·̎Íϋ�ȟ˲�èʻÍϋìȡ͊\�ǕňƩ̅ʱ̾˛˴

ĸ�Ƙ͇̼�¡�ǘ�˛˴ĸ�Ƙ̰ɉ�ŪǕ̟ã̎ʛǔªǖǴ�Ū*�ķÍϋƘ

�ȟŴ，ȭȢ
 

·̎Íϋ�ȟH̰¿、O�ȼϭ2 

1) ʱĺ��ȟ˛˴ŕȷʢ�ʛƭȌ·̎ØĹƧ·̎ʛȌ�ʊĘȚQ
 

2) ÍϋƘ͕ǽ
ʱĺŪǗΑè·̎ʛĥǪƠ�Ʃǩϐ 

3) ʱĺ͐ĥǪƠ�Ʃǩϐ�ʋʛϦ̧σɁ 

4) ʱĺĥǪƠ�Ň�ķ˛˴AʏʛƂû�͐ʋ͛ʛ�ʋň̔�ķ˛˴ʛĥǪ

Ʃǩϐ 

5) ʱĺÍϋƠ�
ĥǪƠ�ŇϦȔƩCõʛƂû 

6) ʱĺƂûˎˣ
ȫǎǩϐƠ�ŇϦȔʛƂû΋̧�˘ 

7) ǘ�΋�ȼ�ȟʛǳɏƩƷȓŴ́ 

·̎Íϋ�ȟŜfʛȪƎȂė��ȟ̫Ȭ
�ȟ̫Ȭʛ�łùȬŸãOȫǎ�ȟ̰
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ɉʛ�ê̆�ê
O�Ȃ�&·̎Íϋ�ȟ�ȟ̫Ȭʵi2 

̫ 14  ·̎Íϋ�ȟʵi 

·̎˻æ ·̎ ĥǪ͕ǽ�ÍϋǗΑ� ŜfʆƔ ŇÛºȔƂû ˎˣ ǖǴ 

1 �ΆͶΜͿǔª ǘ¯˯șƩǶɏ̒º|ȹ ĎϚ �ΆͶĥ͠ 4 Ƕ 
…… …… …… …… …… …… …… 

 

FHA�ȟ΅ˁ'ɑƣ̰ɵ2 

1. FHA�ȟ'Ȋť̲ʛε͓Ȃ�ȟǼ΅ĠĎɛØ˛˴ʛʛʰQȔȞ
ΊŌň̔FMEA

ŸʛƖͯ�̆�ΔéFHA
īȡFHA̰Ι΅͊\·̎ǩϐʆƔʛAάƘ̆ȌǪʛª

̽�͇̼�¡ʛ͎�¡ķ��ͅƧ*�c͇̼ʛÚŮ
�c͇̼ʛ͊\ʑì˷ʛ

FMEA)FTAˎĹƧ
ĆȻ�FMEAŸʛƖͯù�ȟ�̎�ʋčFHA'
 

2. č·̎ΉȐ�Ϛ �¯őŵĬ�ȟϥϋù·̎ǩϐ�ƈłǾň̔FHAϑO�ȟ�Ϛ


p͉FHA�ȟĹǮʛý�ΘƆőȂΩʐ˛˴ʛ�ȟɖˁ�Ϩ�Ŵ，ƭ�ȟ˛˴ĹƧ

ʛƭȌ·̎ʛĹǮɢÉ�ɺìύʦ�ȟʛ΋ŗ̆�Ǳ̪�Ĺÿ
 

3. FHA�ȟʛ˯͆ŮΩʐ˛˴ʛǳŸ˻ͿǮʌ�OmύìĽȪ
 

4. ƏϕρȹOϥϋȂȝ�ã̎ƩF̎ʑĠάǩϐƩȝōƠ�Źͨ*ʑ̆�6̤̄


FHA�̤̄ǩϐʆƔʛÛʏȴʉ�âyĺǩϐʆƔŪ͊\�AάƘ�Omʱĺ�Ȋ

Ģ�ͅȴʉ
 

5. ìĝƩ̻ô·̎ʛ̤̄
čϥϋ�ȟ'Éʇ̤̄ìĝƩ̻ô·̎ȂͼĈϑʛ
Ć*

Ιť�&ìĝƩ̻ô·̎̒ͳʛ·̎%ĥȂ4˘8Q�ϊϘĖȒ·̎�ʋǩϐ�ð¡

ììĝƩ̻ô·̎�ͨfʐ
̆čϥϋ�ȟ'͊\�&ĖȒ·̎Ǽ�̜ǽȃϕ̰ì

ĝƩ̻ô·̎Ǽ�¡ìĝƩ̻ô·̎ŌȞƧĖȒ·͇̼̎ǳȮʛ�Υ�
ĆȻ�Ί

ȩʛȷ̰·̎ã�čϥϋ�ȟ'Ĝʌ�̆ f*ŇĖȒ·̎ϥϋʛ�ʻ͇̼˯ȡĜʌ
 

4.2. «U:��º�L!]Ä�¯63³'yn��¢ 

Ȼ͸Qĸ�Ƙϕɉ�ȟ΅ˁãΩÜʛH̰ǳɏ¿、͸QΆ̧ȶŸ�ȟ)͸Qĸ��

ζ·̎�ȟ)ǭǎɖ�ȟ�DFA�)ǔªɖ�ȟ)qƛɖ�ȟØ͸Q·̎ŕȷ�ʛǩϐ

ȶŸƂûØÍŀű�ȟ�SFMECA�ˎ
H˭H̰Ůʐǳɏī�2 
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4.2.1. º�L!"À.ª'y 

͸Qĸ�ƘϕɉΙť�ĸ��ζʛ͸Q·̎ȌŅ��˛
ĸ��ζʛ͸Q·̎ǅ�

&͸Q·̎�·̎ȺʱʛƱ̧Ň:�ͺÍϋʛϥϋȂƏϟʛ3Ʃ̅īȡ·̎Ʊ̧�Ⱥʱ�

ϞŬ�ΔſƩɌȌƱ̧ã̎ň̔ÍϋÛʏ�Ƃûĸ�˺̸·̎ʛǪȡƩň̔ĸ�ƘɈŨ

ψˣ
 

͸Qĸ��ζ·̎�ȟʛʠʛőȂʱĺƭ�ȟ͸Q˛˴ʛĸ��ζ͸Q·̎�ɦ ĺ

͸Qĸ�Ƙ�ȟʛ̞ĉ
͸Qĸ�Ƙ�ȟCõãčȻĖʮ�άɵίŇΖϝĸ��ζ·̎

ŵŗ΋�ȼʛɠ��ȟ�Ƶ��ĸ��ζ·̎ʢ�ʛ͸Q͇̼˽ό
 

͸Qĸ��ζ·̎�ȟH̰¿、O�ȼϭ2 
1. ʱĺ͸Q·̎�ϜŕÍϋʛŇŮ�˛ 

˯é͸Qϕɉ̴Ȭ͕ǽ)͸QS¹4ˎǯȯqƛǽʱ͸Q˛˴ʛ·̎ŕȷ�ê

Ǽ̤̄̒Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟʛ�ȟ˯ȡ�Ι΅Ζŕ�ȟŌ˛˴Íϋ��

c͸Q·̎̊˛ͨț
 

2. ̤̄͸Qĸ��ζ·̎ʱ̾�¡�ΙťƠ��ɫͬO��¡ʛ͸Q·̬̎̾*

Ȃĸ��ζʛ
 

͸Qĸ��ζ·̎ʱ̾�¡2 

1) Ĝ:ĸ��ζ͸QƩ˛˴'3 

2) ̓ŎˌéO�èϝ'ʛ�ϝ2 

a) Źͨ�&ÍϋƩŇÍϋʛAʏȌ͝ʈ 

b) ǘjǔªƩ˺̸Íϋʛ·̎ 

c) ǔªĸ��ζ·̎ 

d) �ǹ˛˴©΄�&ʅĺʛÍϋʆƔ�΋̧Ȳɗ)ƼôƩˠȺ 

e) �ǹÍϋÛʏ˺̸ǌŀ 

f) čʢ^˛˴'̾ĺ*ĸ��ζ 

g) Ĝʌǭǎù�ȟ�ãʡǓƂûĸ�Ƙ�ˑ 

h) Ňĸ��ζ˛˴΋̧�ΥƩΥ�ʛϬ͉�¿、ʰQƩ͸Qı˛˴ 

4.2.2. º�lc�?'y 

˯ȞÀ�ȟǳɏɧ:ǭǎĜʌŮʐ�Δé:ǭǎĜʌ˘ē͸Qʛϕɉ̠Ü��c͕

ț�˯ȞÀ�ȟǳɏőȂʐƽ͛ȶēʛȴƒ�ǆɻ͸Q�ΥǭǎZΗ)ÞǍʛ�˛�̒
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Ϝî�Ζŕ�̸΋̧�ȟ�ʡ©ɫͬ͸Q˛˴·̰̎ɉ*ȹ��ȌͼĪʛ�´�ƽ͛̎

µ
�ÄũM¤ȏ Page-Jones�Gane ˎCǘ�˯ȞÀ�ȟǳɏʛ�>Þʻ�ʐ:qƛ˛

˴ʛŵÛ��ÄũM'ȏ Ward,Mellor,Hatiy,Pirbhai ˎCŇ˯ȞÀ�ȟ΋̧Ʋ�Ǥ。ļ

Ǽ)ǔªùś�Ÿ˛˴ʛŵÛ
 

͸QǭǎɖČ�ȟÎȂ�ʻ˯ȞÀ͸Qϕɉ̠Üǳɏ
ķΩʐŕȷ˯Ȟʛǭǎɖ

Č�ǆɻ˛˴ʛŕȷ˯Ȟ΋̧Ζȼ�̸�̫΄Ū�ȟǭǎĜʌ΅ˁʛǭǎ¸ŜƠ��O

�ŕʛǭǎɖČÚȀΊʻ˯Ȟ�˛�ķ̫ʵ5˛˴�Υqƛʛɖî�Ū̫ʵ5˛˴ʛΜ

ͿĜʌʛ·̎
 
1. ǭǎɖČʅɵ2 

1) ǭǎɖČǗΑǭǎɖù¸Ŝ 

2) ǭǎɖČʐČƁˌæ̫ʵǭǎɖ)¸Ŝ)ǭǎɧØğΥļc 

3) ǭǎɖČ�Ȍŕȷ˯Ȟ�Ǥ。λϤ�ȟ)Ζȼɉ˙ʛ�ȟǳɏ 

4) ǭǎϩºʛǭǎɖČÎǷãO̫ʵĖ:̼˔Ȕʛ˛˴�OãO̫ʵ͸Q 

2. ǭǎɖČȦ̓2 

ǭǎɖČ'ʛèʻ�˜ī�Čƭʵ2 

����

��

���

������ �����
�������

��������!�����

����"�
�	���#���#�	

����������������
������
�������

���

 

Č 11  ǭǎɖČ�˜ 

3. ǭǎɖČʛȞŴ2 

1) èŕǭǎɖČ 
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ύʦϕɉ̠Üɔºʛɠ��ͼϮƽ͛ˣ¨ʛĞȕ¸ŜΖȼ˙À*�˛ ʢ;�̊ʛ

ǭǎɖùı¸Ŝ 

 

Č 12  ϜŕǭǎɖČ 

čĠŕǭǎɖČ'�ϜŕɖČF¿、�&¸Ŝ�ķM̫̬ŵÛ˛˴
ķʛ΀�ɖȂ

͐˛˴ʛ΀�ǭǎ�΀�ɖȂ˛˴ƭ΀�ǭǎ
 

ůŕɖČȂǅ�¸Ŝ�ϕ�{�̸ʛǭǎɖČ�ķĜčȊůŕ
 

'μŕɖČ¡̫ʵŇ��ŕʀČʛ˪À
ķʛɃ�¸Ŝã̎˵˷˪À�ƁƧıČ
 
2) ǭǎɖČʛ˙À�Ũ̩ 

a) Ζŕ˙ÀƏϟp。ǭǎɖČʛŨ̩�ǭǎɖ�¸Ŝ˙ÇƏϟp。�̔ 

Sd�&ǭǎɖıČƏϟ�ķ��ŕʛ�&¸ŜŇŮ�#̅ʛ΀�ǭǎɖ

ù΀�ǭǎɖƏϟ�̔ 

b) ϕɉ̠ÜɔºâɉŇλϤ�Ϛ)ɢȆʛʌ̸��̤̄͸Q͇̼˪̙   

4. ǭǎɖČʛX˽ɵ 

1) ƙcȴƒŽ�Ƀ�ŕΦǽʱŽ͙“ŧE,”�“ϕ̰E,”�“˲�E,”
  

2) ãOÚȀ�ǭǎʛɖîùĜʌ΅ˁ
  

3) ʑ:̒Ϝî��ȟ�łǾØǻÛʋ˛˴èΥ�ʛΜͿε͓�OłǾrȺ
  

4) łǾ�̼˔ȔĜʌʢŇɻ
  

5) �ʡ̳��̖Φ̰čf"ɖˁ�ȟʛĖʮ�¸Oȴ、)ƽ͛)rȺțƊ©
  

6) īȡɌȌ̼˔Ȕ˛˴Ť»ʛ͎�CŜ˱ªĤϱɷ�ŜfέͼĢ
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4.3. º�L!]Ä�¯6n�T��� 

Œ˕ʠ¯͸Qĸ�Ƙϕɉ̠ÜŜf'ãOuῄĠƧɼʛ͸Q�ȟǳɏ�_͸Qĸ

�Ƙϕɉ̠ÜŜfʛʅɵ�ĺ5ƨPčŮʐZ˴Ƨɼǳɏʛ΅ˁ'Ƿϕ̰uή�ȟǳ

ɏʛZ˴�ȟƖͯ�Ö̰ʅ¨̤̄è͸Q�ȟǳɏč͸Qĸ�Ƙϕɉ̠ÜŜf΅ˁ'ʛ

Ůʐʠʛ�ǽʱè͸Q�ȟǳɏ̸�ʛ̞ĉùŇ͛�h͸Qĸ�Ƙ�ȟCõ̎ġȈĪʛ

§ʐʋȌ͸Q�ȟǳɏ�ÛǈƧɼǳɏʛX¾̸�͸Qĸ�Ƙϕɉ̠ÜŜf'ʛλϤ
 

̫ 15 ͸Qĸ�Ƙϕɉ̠ÜǳɏŮʐˑʗ 

˻æ H̰ǳɏ �ȟƖͯ Ůʐʠʛ 

1 ¤ȼÍϋ

�ȟ  
PHA ȂίŇǮ&˛˴�ȟʛ̞ĉʢſū

ɐ�Ι΅ PHA�ã�Ϛ͋¨˛˴Ø�hʐ)

Ά̧ʊĘ'ĳčʛÍϋĆ˜)ʢ�ʛÍϋ

ʅƅùÍϋʆƔ�ʱĺã̎ʛ8ǩ  

Ňèʻ˛˴ˣÍϋ΋̧�ȟ�ǘ�

˛˴ĸ�Ƙϕɉ��ȟ˯ȡŌf*

�ķĸ�Ƙ�ȟʛĖʮ  

2 ·̎Íϋ

�ȟ  
·̎Íϋ�ȟʛH̰ʠʛőȂÛʋɭč

ÍϋƩˇÞǩϐȶŸ�OǔªƩΡ�ã̎

ÍϋìȡʛÛʏ  

J˛˴·̷̎űǘ�
·̎Íϋ�

ȟ˲�èʻÍϋìȡ͊\�ǕňƩ

̅ʱ̾˛˴ĸ�Ƙ͇̼�¡�ǘ�

˛˴ĸ�Ƙ̰ɉ��ȟ˯ȡŌf*

�ķĸ�Ƙ�ȟʛĖʮ  
3 ˛˴Ά̧

ȶŸ�ȟ  
˛˴Ά̧ȶŸȂǅč�êʛğčʊĘ)Ǣ

fǅNˎȚQ��˛˴�êʛΆ̧ʆƔù

˩éǳŸ  

ǽʱ˛˴Ά̧ȶŸ�ãOh͸Qĸ

�Ƙ�ȟCõίŇ�êʛΆ̧ȶŸ

�˘�êʛ˛˴·̎ĥǪ�΋̆Ň

͸Q˛˴΋̧�Ϛʛ�ȟ  
4 ͸Qǩϐ

ȧ�ȟ  
͸Qǩϐȧ�ȟǳɏȂɧ:ʰQʛǩϐ

ȧ�ȟ��Ιťʛǩϐȧ�ȟǳɏɌȌȒ

͡ʛÂ¨
͸Qĸ�Ƙ�ȟCõãOJ˛

˴ʛ̷ű͊\͸QĥǪʛƂû  

Ůʐ͸Qǩϐȧ΋̧ɠ�ʛÍϋÓ

ĆĆ˜�ȟ��ȟƊO͸Qʢ�ʛ

ÍϋÓĆ�Ȧ͋Íϋǔªϕɉ 

5 ͸Qĸ�

�ζ·̎

�ȟ  

͸Qĸ��ζ·̎�ȟʛʠʛőȂʱĺ

ƭ�ȟ͸Q˛˴ʛĸ��ζ͸Q·̎�ʱ

ĺ͸Qĸ�Ƙ�ȟʛ̞ĉ 

͸Qĸ�Ƙ�ȟCõãčȻĖʮ�

άɵίŇΖϝĸ��ζ·̎ŵŗ΋

�ȼʛɠ��ȟ�Ƶ��ĸ��ζ

·̎ʢ�ʛ͸Q͇̼˽ό  
6 ǭǎɖČ

�ȟ  
͸QǭǎɖČ�ȟÎȂ�ʻ˯ȞÀ͸Q

ϕɉ̠Üǳɏ
ķΩʐŕȷ˯Ȟʛǭǎɖ

Č�ǆɻ˛˴ʛŕȷ˯Ȟ΋̧Ζȼ�̸̫

ʵ˛˴�Υqƛʛɖî�Ū̫ʵ˛˴ʛΜ

ͿĜʌʛ·̎ 

Ι΅˯ȞÀʛ�̸Ŝfǽʱ͸QƱ

̧·̎'ʛ�ζ̙ɵ�ŪJ̙ɵʛ

ǭǎ΀�)ǭǎĜʌ)ǭǎ΀��

ǳϚ΋̧͸Qĸ�Ƙʢ�̤̄  
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4.4. P£ 

Ȓ．ίŇ͸Qĸ�Ƙϕɉ̠Ü΅ˁ'ŮʐʛH̰�ȟǳɏ˲65͑˪ʛH˭ù͕

ǽ�¿、̒Ϝî�ʛ͸Qĸ�Ƙϕɉ�ȟǳɏH˭Ø̒ůî�ʛ͸Qĸ�Ƙϕɉ�ȟǳ

ɏH˭#Υ�
�'άɵοΑ5¤ȼÍϋ�ȟ�PHA�)·̎Íϋ�ȟ�FHA�)ǭǎɖ

Č�ȟ�DFA�ˎʠ¯˛˴ĸ�Ƙ�ȟŜf'ˮťΩʐØȒǯ�ȟƖͯ'ΕÜʛƧɼ)

ãǢfʛ�ȟǳɏ
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�8� |B5/vlf�¤f+º�L!]Ä�¯6 

�΋ϦȔʛ̕）ÛºṴ̏ɉϮǕάɄ)aɍ̇)ηhʐŉø)ĢɲɔƘ
ÛºȔƘ

̎ʛ��ÛǈH̰kϙǔª˛˴țļʋùp͉
ʠ¯�̕）ÛºȔǔª˛˴ȺĜ:JZ

˴ʛȔȰɝÒŸǔªîǭĲŸʓıǔªʛͶÞ�Ū ˮÑ5JÉ&ΥQ©Ǯc)Jȶǀ

Ÿ©ǭĲŸ)JȌω·̎©�ȖǔªʛÛŗ΅ˁ
ΊOň̔5ÛºȔǔª˛˴ʛĞȕƘ

�Ǳę¸
 

ÛºȔʓıǔª˛˴ŮʐčǮ&Ϧ̧¿˧̞ĉ��čÛºȔƭȌ˂Ɣù΅ɤƔŜf

Ǽļʋèʻǔª·̎�ØÕǭʛȝωωª)ρā)ɚā)ǩϐ͌Ǳ)ώʺ�άȞ)ʆƔ

ʝ̵ˎ·̎�Ū ã�ϦȔ˛˴΋̧Ι͂�ZΓÛºȔŜfÕǭùʆƔqƛ
�'Ûº

Ȕǔª͸QȂǮ&ÛºȔǔª˛˴ʛȪƎ�ķŇĹƧÛºȔʛĞȕǔª·̎)ǘÅÛº

Ȕʛǔªú͡)˼ʪÛºȔʛʬªöȏΦͨʦȝ�ά̰ʛfʐ
 

ʠ¯�ċ�Ň:̕）ÛºȔǭǔ˛˴ʛʬ˃H̰ϒ'čÛºȔǭĶȶēØȶǀǭĲ

ɡé̼˔ȔļǼUʥʬ˃[63])ÛºȔǩϐ͌ǱƷȓ[64])Ø�΋ʛǔªʌ͆ǳϚĐȌɄͼ

ɠ�ʛʬ˃�_č͸Q�eƷȓ)ȪƎ̚ʁƷȓ)͸QãϙƘ�ĸ�ƘƷȓˎǳϚ�ċ

ğΉĳčƈĢʛŞͭ[65,66]
 

�'č͸QãϙƘǳϚ�̯ ÁŜ"ĢĶȵ�ˎC[67]J̕）ÛºȔǭǔ˛˴ǔª͸Q

̷͇̼ű�Û�ƙ˯5č̕）ÛºȔǔª˛˴͸Q'ͼťÛʏʛ͸Qǩϐ˘ē�_ƙ˯

H̰kͦˮϬʾ˟�ŪɌȌ΋�ȼǘ��cȌǪʛ�ȟǳɏ
͸Qĸ�ƘǳϚ�'ċɆ

̕ĢĶĴȁȠˎCJɆȔΔ̷̕ű�Û�˓Α5ARP4761Ȧ�ǮȔĸ�Ƙ͊\΅ˁØʢ

ŮƷȓ�_čŮʐ:ÛºȔǔª˛˴Ǽǘ�Ň:̕）ÛºȔǭǔ˛˴ǔª͸Q�ȟ�˛

˴ĸ�Ƙ͊\ãOŮʐ_Ä�Ĉϑ�ȃƊµ�JƎ[68]
 

ʑO��ȟãOÛʋʠ¯č̕）ÛºȔǭǔ˛˴ǔª͸Qĸ�ƘŜfǳϚ�ʋȌʛ

ċ�ʬ˃H̰kͦ:ˮϬˮ˟Øɻǜċğʢ�Ȧ��ŪɌȌƁƧ˛˴ʛ˹éʛ�ȟc

˛�ǶɏɫͬʋȌ̕）ÛºȔǔª˛˴̰ɉ
ĆȻ�ȒǯίŇȣēÛºȔǭǔ˛˴ǔª

͸Qŵŗ͸Qĸ�Ƙϕɉ̠ÜŜf�ȌƈŽʛʋļƣ-
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5.1. ­�5/vf+�¤�"�¢ 

5.1.1 ­�5/vf+�¤�¢ 

ȣē̕）ÛºȔȂţʧέ…˕ʛ¸µɜͷϥƮÛºȔ�ʑ�ˣϥƮ)�ˣÒɇȔ)

ʊƁɽɸĿ)�ˣϮÒɜͷ)�ˣaÒɜͷ)¸µɽɸĿù͹Ňʿʧέ…˕Øʢ�˛˴

˩Ƨ
͐ÛºȔʛǔª˛˴H̰ʑʓıǔªă)ǭǔ˛˴ǔª͸Q)ZƤă)ɝÒȔȰ

̮˿ùʢŮʓɇ˛˴ˎ˩Ƨ
͐˛˴H̰ĹƧHɽɍǔª)¸µɽɍǔª)ϥƮňåǔ

ª)ÒɇȔňåǔª)…˕ĀΞϚʾǔª)͹Ňʿʧέ…ßǔª)ÕǭωªǔªùÛº

ȔŶťƼ̻ˎ·̎
 

ǔª˛˴ŜfÓʌČ̲Č132 
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Č 13  ǔª˛˴ŜfÓʌČ 

ʓıǔªăǓǥț̒Ǣ˦ʞʛŵ�έ΀�ǅN)ɍθȗqæ)ÛºȔ΋ßɥű)Û

ºȔ΋ßÒµ)ÒɇȔ�ßÒµ)ÒɇȔͶΚN)ɜͷ�ßɥűT)Hɽɍ̼έɔˎq

æ�ˮǔªăĜʌì�ʑǔª͸Q΋̧ΩϒùͶǍ�Ū΋̧ǩϐ͌Ǳ�Ĝʌ�ɺì΋̧

ǔªΜͿĜʌ�ǔª˔ɏĜʌ�ǔªΜͿĜʌAʏʛƼ̻qæˮŵ�έ΀�̮˿΀�˲

Ǣ˦ʞȃʵϚȜ΋̧Ƽ̻ȃʵ�ǔªΜͿĜʌAʏʛǔªqæˮŵ�έ΀�̮˿΀�˲

˵ʓă；�ɺìʑ˵ʓă；΀�˲Hɒǔª̮˿)Hɽɍͨº̮˿ùͨºȔOǔªʓʴ

νʛŵ�ùͨºȔʛΆͶ��ʑͨºȔţºÛºȔͨº�êǼʑǔª͸Qǔª˔ɏĜʌ

Ɗ©ʛHɽɍʓɝ]ȍνǔªqæˮʓıǔªăDA ͶǍ̮˿Ĝʌì΀�˲Hɒǔª

̮˿�ǔªHɒǔª̮˿ʛHɽɍ̼έɔθ`ˀùÒɇȔňåfºˏ`ˀ�ʑHɽɍ̼
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έǔª̮˿΀�HɽɍɖέțǔªÛºȔʛͶΚ�ʑÒɇȔňåǔª̮˿ϩºÒɇȔň

åfºˏțǔªÒɇȔňå̷ű�Ι΅ɍθȗqæʛǦÞțǦÞÛºȔʛʆƔ�ǔª˛

˴ʛè&qæˮ΅(ßΙ͂˲ʝ̵̮˿΋̧ȃʵù̓ƀ
 

5.1.2 ­�5/vf+�¤�Jf+<�¢ 

ÛºȔǔª˛˴ʛȪƎΥ�ʓıǔªăʑ#&·̎Ĺ�ʢêʛ͸QϘʢ^Ùeű

ǭǔΙΞù�&ɝÒȔȰĝTΙΞ˩Ƨ
ſǭǔΙΞŜfǼ��&ΙΞHǔ�á�&Ι

ΞĜ:ɹĝTʆƔ�ſHǔΙΞÛʏǩϐǼ�̎̒ºǶƴºĎ�Ǎ©ɹĝTΙΞŜf3

ſǭǔÙΙΞĐĥǪìͶ*ɝÒȔȰĝTΙΞ
�ÓʌīČƭʵ2 

���� 	��� �����
�A

����
�
�����

�
�B

����
�
���
���

���	

���	

����

���� 	��� ����


�
�A


�
�B

 

Č 14  ʓıǔªăŜfÓʌČ 

ȶǀέZƤăqæʑȶǀέ΀�qæĜʌʓͯ΋̧Ĝʌ�ŪêǼ΋̧ʰQBIT Ȳ

ɗ�BIT Ȳɗqæʑȶǀέ΀�qæĜʌʓͯ΋̧Ĝʌ�ÒɇȔͶΚZƤăqæʑϣʉ

έ΀�qæĜʌʓͯ΋̧Ĝʌ�ĜʌìʛȶǀέùϣʉέqæΩϒì΀�©CPU ǅĺ

ʛI/O ）μ�jǔªˁŬ͗Ü
ŵ�έ΀�qæùŵ�έ΀�BIT Ȳɗqæˮŵ�έ΀

�qæĜʌʓͯĜʌì�ʡǓΓ©CPU ǅĺʛI/O ）μ�jǔªˁŬ͗Ü
ǔªˁŬȫ
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ǎ΀�qæ΋̧ΜͿù˔ȓΆ˔�Ɗ©ʛŵ�έ΀�qæˮŵ�έ΀�qæĜʌʓͯĜ

ʌì΀�ŵ�έqæ˲ʢŮʓʴνƩǅʵɱ�Ɗ©ʛHɽɍ)ÒɇȔňåʓɝ]ȍνǔ

ªʓɖqæˮȶǀέ΀�qæĜʌʓͯĜʌì΀�ǔªʓɖ˲ʢŮʛʓɝ]ȍν�Oļ

ʋÛºȔʛʓɇȲɗ)ͨº)|ʹ)¸�Κ)˂Ɣ)¸µǔª�ŇͶΚ)ɥűùÒµ΋

̧ωªpƻʛ·̎�êǼZ΀qæ˲ϦȔȔͻ̮˿�ʐ:ȃʵ)ô̻ù̓ƀ
 

5.2. º�L!]Ä�¯6 

ίŇȻ̕）ÛºȔǔª˛˴ǔª͸Q�ȒǯJΙʐ͸Qĸ�ƘϕɉØʅĺ͸Qĸ�

Ƙϕɉ#Υ�΋̧ĸ�Ƙϕɉ̠ÜŜf
 
5.2.1 ¿�º�L!]Ä�¯6 

č΋̧Ιʐ͸Qĸ�Ƙϕɉ̠ÜŜf¯�͸Q�ȟCõΙ΅Ň˛˴ȴ̰͇̼)͸Q

Aú̴Ȭ͕ǽ)͸QŵÛ̼�)͸QS¹4ˎǯȯͤǰʛʌ̸ù�˛˴͇̼Cõ�͸Q

ŵÛCõʛɋΙ�ǽʱ5ǭǔ˛˴ǔª͸QʛȶĒ˩Ƨ)ğΥǓßØļʋ·̎
 

ˮ¤ȼ�ȟ�ǭǔ˛˴ǔª͸QʛH̰·̎¿、O��&ǳϚ2 
11 ¤ĬÀ·̎ 

ĹƧʓıǔªăʰ)͸Q¤ĬÀ��ʓ̒Ȳɗ·̎ 

21 ļǼǔª·̎ 

¿、qæΩϒ)qæĜʌ)ʆƔʝǔ)ǔª˔ɏĜʌ)Ι͂ˎ·̎ 

31 ϘļǼǔª·̎ 

¿、Ϧ̧¯Ȕ�̒Ȳ)˸ƻ·̎ˎ 

5.2.1.1 Ιʐ͸Qĸ�ƘϕɉɢÉ²̭ 

ʑ͸QH̰ļʋ·̎Ø̒ͳʅɵ�Ιʐ͸Qĸ�Ƙϕɉʛ²̭H̰J¤ĬÀ)Íϋ

øNØ͸Q̒ͳ·̎ʢ�ǳϚ̤̄
 

¤ȼ²̭Ɗ©ʛΙʐ͸Qĸ�Ƙϕɉī�̫ 16 ƭʵ2 
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̫ 16  ¤ȼ²̭Ɗ©ʛΙʐ͸Qĸ�Ƙϕɉ  

˘¨ ˻æ ǗΑ 

¤ĬÀ 1 ͸QƏϟ͇̼Ƨč�ʓǼ΋̧˛˴ˣȲȥ�OmčŇĸ��ζ·̎¿、ʑ͸Qǔ

ªʛʰQΙʓ.¯Ϭ͉͐˛˴Ȃĸ�ʛŪȺʱʛΆ̧
Əϟʐ͸Q΋̧ĺȏɗ͍

Oʝ̵˛˴ʛĸ�ʆƔ 
2 ͸Q�¿、ĊQ�ʛ�ʓ̒Ȳ§ʐ©ʛSdãȉǍʛÉ�Ʃ̅˩QƏϟâ̎ʐ:

Ί&Éʇ˛˴ʛĜʌ΅ˁ 
ÍϋøN 3 čĸ�Ʊ̧̬̾*ȂÍϋøN.¯�ƏϟɫͬƱ̧ʛ��ȚQ�ȺʱʛȶŸ)Ⱥ

ʱʛΧ˿)˩Qãʐ)éΔʛϞŬùÕǭč̞ĉ.�� 
4 ǟγƩÜɚøNϕ̰ˮ΅Ġ&Ǣfȼϭ 

͸Q̒ͳ

·̎ 
5 čʰQĥǪǼ�͸QǩϐŹͨ˛˴ĥǪ�Ʃ̅͸Qǒɗ©Χ˿ùſ¯ʛΆ̧ʆƔ

��̔Ǽ�͸QƏϟȌ̎µŌ˛˴˿:ĸ�ʆƔ 
6 ͸QƏϟǘjǤ。ĸ��ζ·̎ʛ�εĜʌ 

�ķ 7 ˛˴Əϟ͇̼Ƨčȣ&ĸ�ʆƔ'�ʓ 

 

5.2.1.2 Ιʐ͸Qĸ�Ƙϕɉ͊\ 

ίŇ¤ȼ²̭Ɗ©ʛΙʐ͸Qĸ�Ƙϕɉ��ȟCõΙ΅̤̤̄̄ϕɉļʋʛƷȓ

ã̧Ƙ)ͣʐ�ȟ)Ǽμ�ȟˎǳϚ��͸Q͇̼Cõ)ŵÛCõÈþ�˯éʋȌ˛˴

ʛ͇̼ˢș�ΖȚŇ²̭�ʛ͸Qĸ�Ƙϕɉ΋̧͊\�ɦ ļ͸Qĸ�ƘϕɉʛX�ˣ
 

͊\ìʛΙʐ͸Qĸ�Ƙϕɉī�̫ 17 ƭʵ2 

̫ 17  ͊\ìʛΙʐ͸Qĸ�Ƙϕɉ 

˘¨ ˻æ ǗΑ X�ˣ ʌʑ 

¤ĬÀ 1 ͸QƏϟ͇̼Ƨč�ʓǼ΋̧˛˴

ˣȲȥ�OmčŇĸ��ζ·̎¿、

ʑ͸QǔªʛʰQΙʓ.¯Ϭ͉͐

˛˴Ȃĸ�ʛŪȺʱʛΆ̧
Əϟʐ

͸Q΋̧ĺȏɗ͍Oʝ̵˛˴ʛĸ

�ʆƔ 

ȚQʛ ̤̄©̕）ÛºȔǔª˛

˴ʛĞȕˁű�ZƤăǭ

έWĠ�ǔª͸Qłέω

ª�âŇ:ά̰ZƤăʛ

ǩϐ¦Ǳ�΋̧Ġöȏʛ

ʱ̾ 

2 ͸Q�¿、ĊQ�ʛ�ʓ̒Ȳ§ʐ©

ʛSdãȉǍʛÉ�Ʃ̅˩QƏϟ

â̎ʐ:Ί&Éʇ˛˴ʛĜʌ΅ˁ 

�Δʐ ̤̄©˛˴͇̼ʛωª�

Υ�ZƤăīÛºȔ̗Ò

ZƤă�ɜͷƙÒZƤă

ˎ͇̼*ÉeűZƤă�

jÙΙΞ�êhʐ 

Íϋø

N 
3 čĸ�Ʊ̧̬̾*ȂÍϋøN.¯�

ƏϟɫͬƱ̧ʛ��ȚQ�Ⱥʱʛȶ

Ÿ)ȺʱʛΧ˿)˩Qãʐ)éΔʛ

ϞŬùÕǭč̞ĉ.�� 

Δʐʛ  
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4 ǟγƩÜɚøNϕ̰ˮ΅Ġ&Ǣf

ȼϭ 
�Δʐ č˛˴ȺťƠ���ŇǢ

fõʛǢfȂǶˢșʛ


Ι΅ŇǢfõ΋̧ÛºȔ

ǔª�"ʨ͋Øʢ�Ϧ̧

ʨ͋ʛĕ̸̀� 

͸Q̒

ͳ·̎ 
5 čʰQĥǪǼ�͸QǩϐŹͨ˛˴ĥ

Ǫ�Ʃ̅͸Qǒɗ©Χ˿ùſ¯ʛΆ

̧ʆƔ��̔Ǽ�͸QƏϟȌ̎µŌ

˛˴˿:ĸ�ʆƔ 

Δʐʛ  

6 ͸QƏϟǘjǤ。ĸ��ζ·̎ʛ

�εĜʌ 
Δʐʛ  

�ķ 7 ˛˴Əϟ͇̼Ƨčȣ&ĸ�ʆƔ'

�ʓ 
Δʐʛ  

 

5.2.1.3 ʱĺΙʐ͸Qĸ�Ƙϕɉ 

ʑΙʐ͸Qĸ�Ƙϕɉ͊\ʛ˯ȡ�ȊˬʱĺΩ˥ʛ͸Qĸ�Ƙϕɉī�2 

̫ 18  ȊˬΩ˥ʛ͸Qĸ�Ƙϕɉ 

 ˻æ ǗΑ ̪� 

ĖȒʛ 1 čĸ�Ʊ̧̬̾*ȂÍϋøN.¯�ƏϟɫͬƱ̧ʛ��

ȚQ�ȺʱʛȶŸ)ȺʱʛΧ˿)˩Qãʐ)éΔʛϞŬ

ùÕǭč̞ĉ.�� 

 

2 čʰQĥǪǼ�͸QǩϐŹͨ˛˴ĥǪ�Ʃ̅͸Qǒɗ©

Χ˿ùſ¯ʛΆ̧ʆƔ��̔Ǽ�͸QƏϟȌ̎µŌ˛˴

˿:ĸ�ʆƔ 

 

3 ͸QƏϟǘjǤ。ĸ��ζ·̎ʛ�εĜʌ  
4 ˛˴Əϟ͇̼Ƨčȣ&ĸ�ʆƔ'�ʓ  

ȚQʛ 5 ͸QƏϟ͇̼Ƨč�ʓǼ΋̧˛˴ˣȲȥ�OmčŇĸ�

�ζ·̎¿、ʑ͸QǔªʛʰQΙʓ.¯Ϭ͉͐˛˴Ȃ

ĸ�ʛŪȺʱʛΆ̧
Əϟʐ͸Q΋̧ĺȏɗ͍Oʝ̵˛

˴ʛĸ�ʆƔ 

âίŇά̰ZƤă 

 

5.2.2 �Mº�L!]Ä�¯6 

̤̄©ĸ��ζ͸QʛĞȕƘ�FFkϙΙʐ͸Qĸ�ƘϕɉǶɏp͉͸Qĸ�Ƙ�

ĆȻίŇǭǔ˛˴ǔª͸Qʛʅĺ͸Qĸ�Ƙϕɉ�ȟÄ�ά̰
ʅĺ͸Qĸ�Ƙϕɉ

̠Ü΅ˁH̰¿、O�#&ʊ̙2 
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5.2.2.1 ̒Ϝî�ʛǭǔ˛˴ǔª͸Qĸ�Ƙϕɉ�ȟ 

1. ˛˴Ά̧ȶŸ�ȟ 

˯é˛˴S¹4�˛˴ȴ̰͇̼�˛˴ϕɉ̴Ȭ͕ǽ4ˎǯȯqƛ��˛˴͇̼C

õ΋̧ɋΙ�ŇȻ̕）ÛºȔǔª˛˴ŵŗ˛˴Ά̧ȶŸ�ȟ�Ɗ©˛˴Ά̧ȶŸī�2 

̫ 19  ÛºȔ˛˴Ά̧ȶŸ 

˻æ ˛˴Ά̧ȶŸ Ά̧ıȶŸ 

1 ÛºȔĎϚͨºȶŸ �ΆͶȶŸ 
ɍŊ/òŊȶŸ 
yŵʹȶŸ 
ͨºȶŸ 

2 ÛºȔŜfȶŸ ƦʹȶŸ 
̙ɖȶŸ 
'μȶŸ 

3 ÛºȔŜf΅ɤȶŸ ¸ΚȶŸ 
�ΚȶŸ 

 

2. ˛˴ˣÍϋ�ȟ 

a) ʱĺ¤ȼʛ˛˴ÍϋɢÉ 

̫ 20  ¤ȼÍϋɢÉ 

˻æ ÍϋʆƔ 
1 ÛºȔƟ| 
2 ÛºȔ）'|ʹ 
3 ÛºȔͩɥ 
4 ÛºȔā《 
5 ÛºȔͩͶ 
6 ÛºȔͩÒ 
7 ÛºȔ）'ͨº�Ƨ· 
8 ÛºȔĥΚ 
9 ͨºĥ͠ 

10 ÛºȔǕµÚî 
11 ÛºȔĥÔ N2 ȔȰωͶ·̎ 
12 Υ�·̎ĥǪ 
13 ÛºȔǔª�ε 
14 ÛºȔĥÔŲ̗ȃʵ�ô̻·̎ 
15 ÛºȔĥÔɽɍʝ̵·̎ 
16 ÛºȔĥÔ《ºʝ̵·̎ 
17 ÛºȔĥÔɪɍʝ̵·̎ 
18 ÛºȔǶɏǘjÚǕµ 
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b) ʱĺ˛˴·̎ɢÉ 

̫ 21  ÛºȔǭǔ˛˴·̎ɢÉ 

Ϝŕ·̎ ŗŵ�ŕ ŗŵ9ŕ ·̎˻æ 
ÛºȔͨºΜͿǔª ĎϚͨºΜͿǔª �ΆͶΜͿǔª 0101 

ɍŊ/òŊΜͿǔª 0102 
yŵʹΜͿǔª 0103 
ͨºΜͿǔª 0104 

）'ͨºΜͿǔª ɍθȗ）'ͨºΜͿǔª 0105 
ͨºȔͽ»ʛϥʹͨº 0106 
）'ɵɰʓθͨº 0107 
ơƘ̒ºͨº 0108 

ÛºȔɽɍɖέǔª ͨº΅ˁɽɍǔª ɵɰjɍǔª 0201 
ͨº¸Κjɍǔª 0202 

ÛºȔɽɍɖέǔª  0203 
¸�Κjɍǔª ¸Κjɍǔª 0204 

�Κjɍǔª 0205 
|ʹǔª   0301 
VBV ǔª   0401 
VSV ǔª   0501 
ωªǔª   0601 
 ϮÒͶıͶΚωª  0602 

ÛºȔǑɇɥűωª  0603 
ϮÒÒɇȔìÒµω

ª 
 0604 

aÒͶıǍ˔ͶΚω

ª 
 0605 

HºμϏǔª <ˣŹɇǔª  0701 
NˣŹɇǔª  0702 

ÚǕµǔª   0801 
Ňɪɍ˛˴ʛ�Ï·

̎ 
ŇÛºȔɪɍ˛˴ʛ

�Ï 
 0901 

ŇϦȔ@ɖÛʓȔɪ

ɍʛ�Ï 
 0902 

ŇÛºȔ N2 ͶΚ΋

̧ȔȰωͶ 
  1001 

ǩϐ͌Ǳ�Ĝʌ   1101 
ÛºȔʆƔʝǔ Ų̗ȃʵ�ô̻qæ  1201 

ɽɍʝ̵  1202 
《ºʝ̵  1203 
ɪɍʝ̵  1204 

ǭǎ}ĳ   1301 
��K˛˴ʛΙ͂   1401 

 

c) ΋̧˛˴ˣ FHA �ȟ 
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Æ 22  4*�|tµ¹µ¹¶ FHA 

(¾º8 (¾ K{Ð��/ïwà� U� b Q4*�a> ³¶ t%kF»f� 
0101 �ÝÖäÚt% x&¸�k��À*�� Bó �ÝÖKÒ 4 � 
0102 �R /<RäÚt

% 
x&¸�k��À*�� Bó �R/<RKÒ 4 � 

0103 �]ÕäÚt% x&¸�k��À*�� Bó �]ÕKÒ 4 � 
0104 Ó*äÚt% ��� Bó � 4 � 

��µ¹\ß Bó �� 4 � 
���X^W Bó Ó*KÒ 4 � 
��@�~] Bó ��µ¹�C 2 =È�ÌÉæ5v� 
Ó*���W·�U� Bó � 2 �Õ 
4*�Ô�½�·�Ó* Bó 4*�Ô� 2 �Õ 

0105 �ê�°�Ó*

äÚt% 
��� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
Ó*��� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
Ó*Ô� õÅ� °�Ó*�j( 1 ÌÉæ5v� 

0106 Ó*�Ù+¥ô

ÕÓ* 
��� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
Ó*��� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
Ó*Ô� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
��sâ°��×Ó*� õÅ� °�Ó*�j( 1 ÌÉæ5v� 

0107 °���¤êÓ

* 
Ó*��� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
Ó*Ô� õÅ� °�Ó*�j( 1 ÌÉæ5v� 

0108 gcÀ*Ó* ��� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
Ó*��� õÅ� °�Ó*�j( 1 ÌÉæ5v� 
Ó*Ô� õÅ� °�Ó*�j( 1 ÌÉæ5v� 

0201 ����t% ��H Bó Ó*KÒk�� 4 ÌÉæ5v� 
õÅ� °�Ó*�j( 1 ÌÉæ5v� 

��T Bó Ó*KÒ 4 ÌÉæ5v� 
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õÅ� °�Ó*�j( 1 ÌÉæ5v� 
0202 Ó*)ã��t

% 
��H Bó 4*�KãkÓ*Ô

� 
3 ÌÉæ5v� 

õÅ� 4*�KãkÓ*Ô

� 
1 ÌÉæ5v� 

��T Bó 4*�e� 4 ÌÉæ5v� 
õÅ� 4*�e� 1 ÌÉæ5v� 

0203 4*����ç

t% 
Öãy* Bó�Óõ�õÅ��

¨Ä 
u'¿*�4*�6¾

!¡ë�Ô� 
3 ÌÉæ5v� 

ÖãòV Bó�Óõ�õÅ��

¨Ä 
u'x��9á�4*

�6¾�¯PU��Û

�$iÕ� 

3 ÌÉæ5v� 

���çKt�;I¥�;

­*� 
Bó�Óõ�õÅ��

¨Ä 
u'Kt�4*�Ô� 1 �Õ 

���çKt�;S¥�;

­*� 
Bó�Óõ�õÅ��

¨Ä 
u'Kt�°��Õ 1 �Õ 

0204 )ã��t% ��H Bó�Óõ�õÅ��

¨Ä 
ÖãÔÑ�4*�Ô

��?o 
2 ÌÉæ5v� 

��T Bó�Óõ�õÅ��

¨Ä 
)ã�ëék¼Öã

en 
2 ÌÉæ5v� 

0205  ã��t% ��H Bó�Óõ�õÅ��

¨Ä 
 ã�ëé�Öãen 2 ÌÉæ5v� 

��T 
 

Bó�Óõ�õÅ��

¨Ä 
ÖãÔÑ�°��Õ 3 ÌÉæ5v� 

0301 �Õt% K{ Bó�Óõ�õÅ��

¨Ä 
4*����W�Õ 1 �Ut%�ÍÀ*�Õ 

0401 VBVt% Kt� VBVA�]�» Bó�Óõ�õÅ��

¨Ä 
� 4 �Ut%�Í VBV A

���» 
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Kt� VBVA���» Bó�Óõ�õÅ��

¨Ä 
4*�?o 1 �Ut%�Í VBV A

�]�» 
y* 
 

Bó�Óõ�õÅ��

¨Ä 
4*�?o 1 ÌÉæ5v� 

0501 VSVt% Kt� VSVA�]�» Bó�Óõ�õÅ��

¨Ä 
4*�?o 1 �Ut%�Í VSV A

���» 
Kt� VSVA���» Bó�Óõ�õÅ��

¨Ä 
a>4*�¥u' 2 �Ut%�Í VSV A

�]�» 
y* 
 

Bó�Óõ�õÅ��

¨Ä 
4*�?o 1 ÌÉæ5v� 

t%�: 
 

Bó�Óõ�õÅ��

¨Ä 
 ãÜ®4*�?o 1 ÌÉæ5v� 

òV 
 

Bó�Óõ�õÅ��

¨Ä 
4*�?o 1 ÌÉæ5v� 

0601 î%t% Kt 
 

Bó�Óõ�õÅ��

¨Ä 
4*�ÔÖ 2 mÈ�Ø�æ5§Yv

� 
0602 ö1ÖLÖãî

% 
Kt 
 

Bó�Óõ�õÅ��

¨Ä 
4*�ÔÖ 2 ���1_Öãî%@

Ó�£ 
0603 4*�r��Z

î% 
Kt 
 

Bó�Óõ�õÅ��

¨Ä 
4*�Ô� 2 mÈ�Ø�æ5§Yv

� 
0604 ö11��:1

'î% 
Kt 
 

Bó�Óõ�õÅ��

¨Ä 
4*�Ô1 2 mÈ�Ø�æ5§Yv

� 
0605 �1ÖLp´Ö

ãî% 
Kt 
 

Bó�Óõ�õÅ��

¨Ä 
4*�ÔÖ 2 mÈ�Ø�æ5§Yv

� 
0701 �¶`�t% Kt��¶`��
�]

�» 
Bó�Óõ�õÅ��

¨Ä 
�6¾�4*��×

7���-ª« 
2 ÌÉæ5v� 

0702 	¶`�t% Kt�	¶`��
��

�» 
Bó�Óõ�õÅ��

¨Ä 
�6¾�4*��×

7���-ª« 
2 ÌÉæ5v� 
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0801 3u't% 3u'hGl] 
 

Bó�Óõ�õÅ��

¨Ä 
4*�u'3; 1 ÌÉæ5v� 

3u't%K{ ¨ì 4*���x�3u

' 
3 ÌÉæ5v� 

0901 Q4*���µ

¹¥�0 
K{ Bó�Óõ�õÅ��

¨Ä 
4*����Z�. 3 mÈ 

0902 Qõ���4¤

���¥�0 
K{ Bó�Óõ�õÅ��

¨Ä 
��4¤����W

U� 
3 mÈ 

1001 Q4*� N2Öã
ÞÅ��îÖ 

K{ Bó�Óõ�õÅ��

¨Ä 
4*�K2 N2��î
Ö(¾ 

1 �Õ 

1101 zðÎ~�F¢ Ï# Bó�Óõ�õÅ��

¨Ä 
å"(¾K{ 2 íU� b 
4*��Õ 2 íU� b 

�# 
 

Bó�Óõ�õÅ��

¨Ä 
4*�t%6¾!è 2 ÌÉæ5v� 

1201 [Â�¬�=È

�8 
K{ Bó�Óõ�õÅ��

¨Ä 
4*�K2[Â�¬

�=È(¾ 
3 m=zð�d 

1202 ��¦Ç K{ Bó�Óõ�õÅ��

¨Ä 
4*�K2��¦Ç

(¾ 
4 m=zð�d 

1203 o*¦Ç K{ 
 

Bó�Óõ�õÅ��

¨Ä 
4*�K2o*¦Ç

(¾ 
4 m=zð�d 

1204 ��¦Ç K{ Bó�Óõ�õÅ��

¨Ä 
4*�K2��¦Ç

(¾ 
4 m=zð�d 

1301 |q�M K{ Bó�Óõ�õÅ��

¨Ä 
� 4 m=zð�d 

1401 ���µ¹¥â

Ê 
K{ Bó�Óõ�õÅ��

¨Ä 
� 3 m=âÊzð 
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3. ʸ<Ų˸ư(SFTA)pƩ 

，ɳyǆȍȸɊ�˴pƩ ²�y <ìbĻpƩ1¸ùŹ�ŸŦȸɊȓdȍ�˴ƿ

ğ�¯�ɜùęȍÝųłjƔ%yǆ%ʂ�˶²ʸ<ìbĻpƩ1¸ˡùìbĻȱȿ̕

ȍ�˴�əɱȸɊyǆȍìbĻʍʅɼǐ�ʸ<ʾa ʸ<（ɳȁÑȱÃȹ�，ɳǣa

ȍ�˴�ÃÃȹpƩ��˴�Ã«ɜȈȝ<�ŉȝ<˙<� ʸ<ʾa�ŉǒƔʸ<ʾ

a� 1¸ˣʙȱ-Ȇ��˴«:Ȉ(ƭ�ǻð�Ã-Ȇ�"«:ȈʋÙ�Ãȍ>HɁ

°-Ȇ�ƃʌHȥ�Ã�ʸ<ìbĻpƩ1¸Ĳ̈�ʸ<ʍʅ»ĝ¦1¸Ưʐ»ð��

˴Ŧ}˼ǐ�:Ĩ¼ʸ<ƽɼʍʅǚ�� 

əɱŦ}ȸɊŦ}ʸ<ȍòȂ�ɜ¢�ɜÝųȍĨ¼ɧÅ�Èˇ˝ň;�ɼˏŗ¦

�ƛ¥ŧ��ɜÝų ¦�ƛ¿ş���˴ǼĹ，ɳ，�ǆȍʸ<Ų˸ưpƩċI� 
a) ¦�ƛ¥ŧ�Ýųʸ<Ų˸ưpƩ 

¥ŧ�ɹɔƋ�ȥů¨¦�ƛŧ�ƀ³ȍɹɔ��ɼʫm˔»ɐȘǨʯʰȢȍ

Iȇ�Èiȇƀ́��2ɜɐȘ̏ƛȖ˰ǨʯʰȢ�ɚ�ɜÛÛŪ̏̕ƛȍI

Ŋųɜ
Èǌȇƀ́�ù（ʾƛƐfƔʻ̕ȍɅǞ=W»òȇ=W�ɷcʆ�

ƋȂ8»ƗƤ̕Ļɜ（ʾ̏ƛĲ�«ýȍđʍɹɔ� 

ˡùŸŦȸɊŸŦʸ<¥ŧ��ɜÝųȍʸ<Ų˸ưpƩâÇ 15ŋȟ�e�ǣ

ɢ8ɵʸ<ȓd�ÃÃȹ	 
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Ç 15  ¥ŧ��ɜÝųʸ<Ų˸ư 

ˡù:
pƩɆƫ�ʸ<ìbĻpƩ1¸ęɆ°ŸŦʸ<ǻǱ�fGƇȞ�Ãȍf

Głj�Ưʐ»ð��˴Ŧ}˼ǐ� 

ȈǅpƩĮ|ŸŦʸ<ǻðìbĻ˼ǐâ�ŋȟ	 

ɵ 23  ŸŦʸ<ǻðìbĻ˼ǐ 

ɏ® �ÃÃȹ �˴Ŧ}˼ǐ 

1 ʅȴˣʙ ʸ<ȴǖȞð~ę，ɳȞʆ
ʸ<ÕȃʾaʾoŸšȶÌ

ęPŚ�ɟ
ǻĪWyã�»ʍɔę，ɳ̓ʎ
 
2 h˙ť©˓ʊˣʙ ʸ<h˙ť© Ÿę˺�ÔƇð�
ęƇȞh˙ȨĘʟȇ

dȸ
 
3 Q®ʾoˣʙ ʸ<ęɜ˂Ǫ˞×ʾoȍQ®
È��¹Ɩ>�îŇ~�

ʸ<ęɜPæʾoQ®�ˬ、ʾoQ®�Ý 
4 ʸ<ʙz ʸ<zžBņÀŲ˸łjƅę，ɳÙ¹ƖȞʆ 
5 ʸ<Ưðˣʙ ƇȞʸ<ʾoQ®�Ø˙Ŧ}ʍÖùędȸ
ŜȟQ®Ɛ
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ſ¼ęƅ˨ÈɾðɧÅh
 
6 ļɀ˓ʊǓ˦ƞŸ

šˣʙ 
ʸ<zžBņÀŲ˸łjƅę，ɳÙ¹ƖȞʆ
ʸ<ęˬ

、ʝ§ˣʙȍØ˙æ[�
ʸ<ęɜÕȃǓ˦ƞĵ˔ȍǼ

Ĺů¨ 
7 1¸ŭIˣʙ ʸ<ęɜ˂ǪˣʙŭI
ŭIˣʙƅʸ<ęɈoƇƌȍʄ

·Q® 
8 ʫɮƬEɔBņÀ

Ų˸ 
ʸ<zžBņÀŲ˸łjƅę，ɳÙ¹ƖȞʆ
ʸ<ęˬ

、ʝ§ˣʙȍØ˙æ[�
ʸ<ęfƔŸšǧoPŒ�ɜ 

 

b) ¦�ƛ¿şʸ<Ų˸ưpƩ 

¦�ƛ¿şʸ<Ų˸ưpƩâ�Ç 16ŋȟ�e�ǣɢ8ɵʸ<ȓd�ÃÃȹ	 
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Ç 16  ¦�ƛ¿şʸ<Ų˸ưpƩ 

Ƴš:
ʸ<Ų˸ưpƩȍɆƫ�pƩĮ|ŸŦʸ<ǻðìbĻ˼ǐâ�ŋȟ	 

ɵ 24  ŸŦʸ<ǻðìbĻ˼ǐ 

ɏ® �ÃÃȹ �˴Ŧ}˼ǐ 

1 Q®˜˺�ʷŠˣʙ ʸ<zžBņÀŲ˸łjƅę，ɳÙ¹ƖȞʆ
y <ę

ˬ、ʝ§ˣʙȍØ˙æ[�
 
2 Ŧ}Q®ˣʙ ʸ<ęɜ˂Ǫ˞×ʾoȍQ®
È��¹Ɩ>�îŇ

~�ʸ<ęɜPæʾoQ®�ˬ、ʾoQ®�Ý 
3 ȏɿ�ɜÝų ʸ<˙pƿÊoȂŲ˸łjƅ�ʸ<ęɝ�ăɯǅƿ

Ê�PŒŲ˸~Ÿš 
4 NǓQ®Y̕ ʸ<NǓʅȴƿÌ˼，ɳ̓ʎ
 

 
5.2.2.2 ɝĚ³
ȍŸŦȸɊŦ}ʸ<ìbĻ˼ǐpƩ 

˶Ȗʸ<ĝ¦˂Ȩȍ，ɳ�Èʸ<˼ǐˮǇʸ<˼ǐɾƴʛƇ�ʸ<ť©˼ǐɾƴ

ʛƇȱźƸȍĜȮLʸ<ìbĻpƩ1¸«:，ɳƐ�ǣaȍìbĻpƩ�˓ ˂ĜȮʸ

<ƿÌ�6ʸ<�ɜʍʅʁě，ɳʸ<ùȸɊìbĻȍĨ¼pƩ� 

 
1. ʸ<（ɳƿğpƩ 

Ƴšʸ<˼ǐɾƴʛƇ$ȍð��ǅɠȫ¦�ƛŸåŦ}ȸɊʸ<ȍ（ɳƿğâ�

ŋȟ	 
1) 5msŦ}>� 

�ɼ�ŘʾoŦ}Âʱ¥̐Q®˜˺ 

2) 25msŦ}>� 

�ɼ�Ř˙pƿŖˠQ®˜˺ ĝdˠ˜˺ Q®Õȃ Ų˸ʒž�Õȃ Ŧ}ȴ

ǖˏŗ�ʅȴ 

3) ˓ʊ>� 

îŇ¤˓；˓ʊ¢�©˓ʊ�ɜ 

2. Ȟðʸ<ť©dȸ 
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¦�ƛŦ}ʸ<˓˂¯ȥQ®ʾa ʾo˓；�Ø˙ĥŇť©��ɼȍQ®�Ř	

ƿŖˠʾaQ® ĝdˠʾaQ® ƿŖˠʾoQ® ĝdˠʾoQ®¢˓；˨˓ʊ»

�ȏɿʍÖ ˨ȍ˓ʊ�ʸ<ť©dȸâ�Ç 17ŋȟ	 

 

	���

	���� ���
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Ç 17  ʸ<Ø˙ť©dȸÇ 

 

3. ʸ<�ɜƿÌĜȮ 

ʸ<�ɜĜƿȍĺŃþƋ（ȇŕʤƿÌȍƽķ�ŝǵʸ<h˙ŸšB˒ ¨Šȍd

ȸ�ɝ̅³�ˑĀpʂ�ûØ˙˼ǐʩ&ʸ<ȍ¯��ɜ˙p�ð�ʸ<ȍh˙�ɜ�

ĔƯðê; ˨ȍť©dȸ�±ƅ�ŘùƿÌh˙Ÿš˨ȍ˲}�Èˇ˝ˏŗ˜ȇŸš

ǛÇĜȮʸ<�ɜƿÌ� 

/�
��

��58 ���)

��!��)

�7� ��
)

��.&�) �� 	 4�

��1���7�

4�����

$
6�&�"�
��658�

$
6�&�"����
�(�#��
BI T���%�

��6 �
!���

��'�� $
6 	�

��6 �!���
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4���
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Ç 18  ¦�ƛŸŦȸɊŦ}ʸ<�ɜƿÌ 

4. Ȟðʸ<ìbdˤ�ɜ 

˓˂~ˌɝ̅³�ȍʸ<Ļ˼ǐpƩ˂Ȩ�ìbĻpƩ1¸«:˓˂ȸɊ�ɜȍˑ

ĀpƩ�ǣaȞðʸ<�ɜ�̅Ā�˴ȍùędȸ�±ƅƳšʸ<ìbdˤ�ɜȍȞð

lv�Ɇ°ʸ<˼ǐɾƴʛƇ ʸ<>�$ȱźƸQľ�ʸ<ìbĻpƩ1¸«Ȟðǅ

ŸŦȸɊŸŦʸ<ȍìbdˤ�ɜâ�	 
l ¦�ƛʫ�˕！Ŧ} 

l ¦�ƛŲ˸ʒž�Õȃ 

l ¦�ƛ«ʟűǍǚ˦�VBV�Ŧ} 

l ¦�ƛk�ǎǦǦŦŦ}˩�VSV�Ŧ} 

l ¦�ƛ¥ŧ�Ŧ} 

5. ŸŦʸ<ŸšǛÇpƩ 

ˡù:
ìbdˤ�ɜ�ʸ<ìbĻpƩ1¸ę6ʸ<�ɜƿÌo¦�Ɇ°ʸ<˼

ǐɾƴʛƇ ʸ<ť©˼ǐɾƴʛƇȞðȍȾơ�˜ȇÏ(ŸšǛÇȍʸ<˼ǐɆƨ�

pƩƀǖ�əɱìbdˤ�ɜȍòȂʱī�˞Ǳdǘìbdˤ�ɜƔdȍŸšB˒ ¨

Šdȸ�，ɳʸ<ìbĻ˼ǐɬ§ċI�ʐ{ʸ<�ɜʍʅɒ˵ĔŪoȓęȍ�˴Ŧ}

əɱ 

¦�ƛŲ˸ʒžþƋU��ðȍƔųƀğù�¦�ƛ¯ȸɊȻ÷ȓdȍ¯ȥ Ÿ

òƁȏǝ�ƳšȏǝȍŸšù¯ȸɊȍċIǼĹ¢e¦Ąʭ�ZoƔ=Wȍzž��Z

oŲ˸ʒžɆʌ�:��ˡùŲ˸ʒž�Õȃ�ɜƿÊ，ɳȍʸ<ŸšǛÇpƩ	 

%�-$��
+.���#

)"�-$�

�-�#�'
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Ç 19  Ų˸ʒž�Õȃ�ɜƿÊ�ĀŸšǛÇ 



Ȱ*ȯ ƭÌ¦�ƛŸŦȸɊŦ}ʸ<ìbĻ˼ǐɬ§ 

73 
 

 

Ɇ°ʸ<˼ǐɾƴʛƇ�Ų˸ʒž�Õȃ�ɜŸšǛÇȍũˌ�ǅŸŦȸɊŸŦʸ

<Ų˸ʒž�ÕȃƿÊ�Ų˸ʒž�ɜp�ȝŲ˸ʒž�ʸŲ˸ʒž�ȶ�y <˓˂Ų

˸ƼǝƤzžQ®Ƌ´æÈŲ˸�ɤƔŲ˸，ɳŲ˸ʒžĔ˓˂Ų˸Õȃ�ɜ，ɳœʄ

ŉɈoŦ}Ŝ9LȸɊÈŲ˸ǼĹ5ɜ，ɳȩðŦ}� 

ƇȞŲ˸ʒž�ÕƿÊȍ�ɼ�ɜ²�ʸ<ìbĻpƩ1¸˞Ǳ6ȝŲ˸ʒž ʸ

Ų˸ʒž¢Ų˸Õȃ»ʾo��ɆǱȍʾaʾo，ɳŸšǛÇìbĻpƩ� 
a) ȝŲ˸ʒž 

ȝŲ˸ʒž�ûȒť˜˺|ȍ¦�ƛŸš，ɳŲ˸Ƽǝ��ŘŽǾzž ƧWzž

ȱ� 

ʸ<ìbĻpƩâ�ɵ 25ŋȟ	 

ɵ 25  ȝŲ˸ʒžʸ<ìbĻpƩ  

ʸ<�ɼòȂƀğ ìbĻȓdəɱ Ȟðʸ<ìbĻ˼ǐ 

˜˺WÕ(˦ƾWØvʆ�

BņÀÈƘ˜Ʊ¹ƖhoȂ

Ų˸ 

ƗəɱŸš�Ýłj
Ɨəɱʝ§ˣʙȶÌ

Ÿšȍłj 
ʸ<ęəɱʾaŸš

�ȫŉʾaŸšȶÌ

ˣʙȍÕȃlv 
˜ƱW�
�。Ȟ¹Ɩ˜Ʊ

WČȍɉùWÛ(ƒÛČ

̍�vʆ�˜ƱWoȂĞđ 

ƗəɱŸš�Ýłj
Ɨəɱʝ§ˣʙȶÌ

Ÿšȍłj 

æÈƧWȝŲ˸åƅ�，ɳ

ŽǾzž 
ʸ<˼ǐƗƇ�ȥŲ˸ʒžƀğȍ@_ȿ
 ʸ<ęĤƇȞ�ȥz

žƿğȍŎɳ̇Ę 
ÕȃQ®oȂŲ˸ȍȼʅǀ

Ÿˁ| 3 ǀ²�ʸ<ʆ�ʖ
BņÀ˓；oȂŲ˸�ɔȝ

Ų˸å 

ƗƇȞɔŲ˸å²ʅŸÀ（ɳƿğ�«ɜŸ

šǧo
ƗƇȞʅŸÀȼʅǀŸˊɌŉ�ˊ

Ɍ�ù˨ǂĻŲ˸Õȃ«ɜAƔ˧̌ 

ÈȨĘ�LȇʅŸÀ

ęəɱǼĹ¨�ƅʅ

ŸÀƋ´Ǥ˻�:ˬ、

˞ſ，aʖǼĹƅù

ʅŸȍĨ¼ Ų˸ǠÝȼʅˁ| 3 ǀ²ʆ
�Ų˸§Ǡ�Ǡ�Ų˸å 

ƗƇȞɔŲ˸å²ʅŸÀ（ɳƿğ�«ɜŸ

šǧo
 

 

b) ʸŲ˸ʒž 

ʸŲ˸ʒž˙p'ĀŸšǛÇâ�ŋȟ	 
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Ç 20  ʸŲ˸ʒž'ĀŸšǛÇ 

ʸŲ˸ʒž˓˂ƿÌ Ÿùǋȍƀğ，ɳƼǝ�ûƭ�˜˺ȍŸšI�ȳƈòƅ¦

�ƛƿÌȍʾa�˓˂ƿÌʅȴ�Įo�ȸtƭ¦�ƛǼĹȍCʅ Ÿ�Ǵ²ûò˯˜

˺|ȍŸš�Cʅ Ÿ，ɳùǋƤ，ɳ ŸȍŲ˸Ƽǝ� 

ʸ<ìbĻpƩâ�ɵ 26ŋȟ	 

ɵ 26  ʸŲ˸ʒžʸ<ìbĻpƩ 

ʸ<�ɼòȂƀğ ìbĻȓdəɱ Ȟðʸ<ìbĻ˼ǐ 

òǝW�ɈðWČȍɉùWʬ

o\ʋWvʆ�ƔŲ˸ 
ƗəɱŸš�Ýłj
Ɨəɱʝ

§ˣʙȶÌŸšȍłj 
ʸ<ęəɱʾaŸš�ȫŉʾ

aŸšȶÌˣʙȍÕȃlv 
�ʸŲ˸ʒžȓdȍBņÀ¦

ȆȝŲ˸�v�，ɳʸŲ˸ʒž 
ƗəɱʸŲ˸ʒžȞʆŲ˸ɚ

ȝŲ˸ʒž。đȍłj 
ʸ<ęƇȞʸŲ˸ʒžȞʆŲ

˸ɚȝŲ˸ʒž。đƅȍÕȃ

łj 
ŸšʅȴOšȳ�ȍȢŶ�ƀ

Ȩğ 
ƗƇȞɾðȴǖȍȷě ʸ<ęƇȞɾðȴǖȍȷě ̀

8ǀŸȱ 

 

c) Ų˸Õȃ»ʾo 

Ų˸Õȃ»ʾo˙pƳšŲ˸zžlv�zðŸŦȸɊƋ´Õ(îáǼĹ�zðʷ

Š²ȍ˜ƱQ®Ƌ´Ų˸Ĕ˜§ȓęŨƁ 

ʸ<ìbĻpƩâ�ɵ 27ŋȟ	 

ɵ 27  Ų˸Õȃ»ʾoʸ<ìbĻpƩ  

ʸ<�ɼòȂƀğ ìbĻȓdəɱ Ȟðʸ<ìbĻ˼ǐ 

Ƙ˓；oȂŲ˸ȍBņÀʻÙɚù

ƀ˓；ʻýƅ�qŠɞùƀ˓；


ùŲ˸ÕȃlvƗɾðȍȝ<Ų

˸�ªɼƘ˓；oȂŲ˸vȒťq

Šɞùƀ˓； 

ùqŠłjəɱ�b́�«ɜA

oȂqŠÝų 
ʸ<ęƇȞ¯ȥqŠƣ<

ȍ@_ȿ 

Ų˸ÕȃŝŲ˸Õȃlv，ɳ Ų˸Õȃlv�ƗƇȞ@_ȿ ʸ<ęƇȞ�±Ų˸Õȃ

ƅȍ̇Ę 
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5.2.2.3 Ȟðǻðʸ<ìbĻ˼ǐ 

Ʌ˂ɝ̅³�¢ɝĚ³
ȍŸŦʸ<ìbĻ˼ǐpƩ�ļɆpƩɆƫ�ƒɃĮ|â

�ʸ<ìbĻ˼ǐ	 

ɵ 28  ƒɃĮ|ȍʸ<ìbĻ˼ǐ 

ɏ® ʸ<ìbĻ˼ǐũˌ 

1 ʸ<zžBņÀŲ˸łjƅę，ɳÙ¹ƖȞʆ
  
2 ʸ<ęˬ、ʝ§ˣʙȍØ˙æ[�
 
3 ʸ<ęəɱʾaŸš�ȫŉʾaŸšȶÌˣʙȍÕȃlv 
4 ʸ<ęɜ˂Ǫ˞×ʾoȍQ®
 
5 È��¹Ɩ>�îŇ~�ʸ<ęɜPæʾoQ®�ˬ、ʾoQ®�Ý 
6 ÈȨĘ�LȇʅŸÀęəɱǼĹ¨�ƅʅŸÀƋ´Ǥ˻�:ˬ、˞ſ，aʖǼĹƅù

ʅŸȍĨ¼ 
7 ʸ<˙pƿÊoȂŲ˸łjƅ�ʸ<ęɝ�ăɯǅƿÊ�PŒŲ˸~Ÿš 
8 ʸ<ęƇȞ¯ȥqŠƣ<ȍ@_ȿ 
9 ʸ<ęƇȞ�±Ų˸Õȃƅȍ̇Ę 

10 ʸ<ęĤƇȞ�ȥzžƿğȍŎɳ̇Ę 
11 ʸ<ęƇȞʸŲ˸ʒžȞʆŲ˸ɚȝŲ˸ʒž。đƅȍÕȃłj 
12 ʸ<ęƇȞɾðȴǖȍȷě ˋ8ǀŸȱ 

 

5.3. 
� 

Ƙȯ4Ʉ%ʸ<ìbĻ˼ǐɬ§ƀǖÈòM�ȍęȇłj�̑ _ùìbĻ˼ǐɬ§

ċIȍpƩùʤ——ƭÌɠȫ¦�ƛŦ}ȸɊ¢e�ȍȉäŦ}À˙pȍċI�ȃ Ɇ

ƨȱƀ́，ɳ%ȳɼ4Ʉ�Ǵ²ęȇ~źŪoȍʸ<ìbĻ˼ǐɬ§ƀǖ，ɳ%fGȍ

ʸ<ìbĻ˼ǐɬ§ċI�e˨�Ř˓ȇʸ<ìbĻ˼ǐɬ§¢ǻðʸ<ìbĻ˼ǐɬ

§�˙p�ƒ²˓˂pƩ˂ȨɬĮȍʸ<ìbĻ˼ǐɷʎòùǅ¦�ƛŦ}ȸɊŸŦʸ

<ìbĻ˷ŁȍǠ˳ʫ|%ȧƧIȇ�6ǅòM�ň;ʎò%ęȇǅb́əɱ Ɏ°Ù

ȥpƩŐƙȍʸ<ìbĻ˼ǐɬ§ƀǖɜÚġɴ��Őƙȍɒ˵�LĮpƩ˂ȨƐb

́ ƐlȞ�±ƅpƩƀǖęȇƅĺʱƇȞ�«:ʻáȍmý1�˘ǫĔ�ųǾʻ̕�

ċȨòʲ˂ȨƋ���žȧȼɅ̓ȍ˂Ȩ�Ãǅ�ň;ˆ˼ɼÛˠȍƶMɴ^，Ƥ�È

3²ȍòʲ��ň;ɼ^pOšʸ<ĝ¦˂Ȩȍǻɢ�ǰǚęȇ¯ȥʸ<ìbĻ˼ǐp

ƩŐƙƐáÉˁ|ň;ŋƖƕȍȑƯ� 
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����� 

����� 

ƘʌźÅɇʸ<ìbĻ˼ǐɬ§ƀǖˇ�ƲıȚȪhõ�ùʸ<ìbĻ˼ǐpƩƵ

Ƭ ˓ ȇʸ<ìbĻ˼ǐɸ� ɬ§ǻðʸ<ìbĻ˼ǐ¢ʸ<ìbĻ˼ǐpƩŐƙȱ

Ùƀ́，ɳ%ǣaȍŤʇ»ȚȪ��ɼîŇ%:�ƀ́ȍȚȪċI	 

(�) ÈļɆpƩÆhØȓdʸ<ìbĻƯl¢ȚȪŇƫȍÏț
�Ɇ°Æhʸ<ĝ

¦ȂǼ�Ūo%ʸ<ìbĻ˼ǐpƩƵƬ�ĔˡùƵƬ�ȍ�ɼȁɣɈo%Ï

ƘȍpƩȲȊ 

(') Ūo%˓ȇʸ<ìbĻ˼ǐɬ§ƀǖ�ʗɂ˪ˌ%ʖpƩ˂Ȩȍĺʱ òƁǆ

̔�±ƅĝ¦%pȶŹȃȍɠȫƛʺʸ<˓ȇʸ<ìbĻ˼ǐǤ��ĔȞð%

˓ȇʸ<ìbĻ˼ǐȍɸ��v� 

(�) Ūo%ǻðʸ<ìbĻ˼ǐɬ§ƀǖ��Řɝ̅³�ȍʸ<ìbĻ˼ǐpƩ¢

ɝĚ³
ȍʸ<ìbĻ˼ǐpƩ��˙p�˶²Ƙź6��ƀ́ʗɂ˪ˌ%ʖ

pƩ˂Ȩȍĺʱ òƁǆ̔�ƒ²，�ǆļɆ%ʸ<ìbĻ˼ǐɬ§ċIȍǻ

Ǳ� 

(Á) ùʸ<ìbĻ˼ǐɬ§ċI�ęȇȍ�ɼìbĻpƩŐƙ，ɳ%ʗɂȍ�ȃ4

Ʉ¢ŭIʛƇ� 

(*) ûƘźŋŪoȍƀǖ，ɳ%òMęȇ�ˏ §ƭÌɠȫ¦�ƛŦ}ȸɊŸŦʸ<�

ùe，ɳʸ<ìbĻ˼ǐɬ§ċI�ɬ§ȍʸ<ìbĻ˼ǐùȂƔʸ<˼ǐɾ

ƴ，ɳ%Ĭáȍɴ^�Ə˾%ǅŸŦʸ<ȍĬÙìbĻɒ˵ĔŪo%ƔųȍR

。ŨƁ�，ɚ̓ʎ%ƘźŋŪƀǖȍ。ȞĻ»ƔųĻ� 

������ 

ƘźȍxſĻ�ɼGȂÈ:�ƀ́	 

(�) Ūo%�ȂƔʸ<ĝ¦˂ȨȻ÷Ɇ°ȍʸ<ìbĻ˼ǐpƩċIƵƬ�ʖƵƬ

6ˮǇsp pƩĺʱ¢ęȇƀǖ
^pəɱ%Æhƛʺʸ<ĝ¦ȂǼ�fƔ

ʻģȍ˓ȇĻ¢ŭIĻ�ˎȇ(Ùȥ̋Íȍìbdˤʸ<ĝ¦� 

(') Ūo%˓ȇƛʺʸ<ìbĻ˼ǐɬ§ƀǖ�ƀǖ:˓ȇʸ<ìbĻ˼ǐǤ��
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ɸ�Ʋı�ʗɂĝ¦%ɠȫƛʺʸ<˓ȇìbĻ˼ǐǤ��ʖǤ� ə%Æh

ØÙ˙ìbĻȓdƯl¢Ŝ��ǢȐ%�˴º9 yã� ŸšÕȃ 1ƛ,

) ʸ<ɝʵ�ɜȱÙ�ƀ́�ÿ«ɜZ|%ù¯ȥìbĻłjȍb́əɱ� 

(�) Ūo%ǻðʸ<ìbĻ˼ǐɬ§ƀǖ�ʖƀǖ:b˂Ȩ�˴pƩȍĺŃ�Ïț�

6ȸɊʁě¢ʸ<�ɜʍʅʁěo¦，ɳɎ°pƩ�ÈpƩ˂Ȩ�Ȭo%ʸ<

ìbĻpƩǻǱ�ĔɈo%¯ìbĻ˼ǐpƩƀǖɆ°ęȇȍʗɂŜú� 

(Á) ÈƭÌ¦�ƛŦ}ȸɊŸŦʸ<
òƁ%˂ȨîŹ əɱb́ȍʸ<ìbĻ˼

ǐɬ§ċI�ùʸ<ìbĻ˼ǐɬ§ċIÈò˯̆ȑ�ȍęȇ，ɳ%ĬáȍŤ

Ⱥ�ɬĮñʨȍpƩɅ̓ 

�!��� 

ƘźˆæÈ�+�ʮ Õ�˼ɼÈ:�n�ƀ́Ąĝ，�ǆȍċI	 

(�) ìbdˤʸ<ǻ{Ƌɠȫƛʺʸ<×ƜȨě̕ ƅòĻģ�pƩ1¸əɱłj

×Ɯ�pƩ˹ěÛ�ƘźŪoȍʸ<ìbĻ˼ǐɬ§ƀǖĔ˿Ƌƒb́ ƒ̕

ųȍ�ˆęÈǅÏț
，�ǆȍů，»î¾�ɴ^ƐÙGȂʸ<ǻǱȍ˼ǐp

ƩŐƙ�LŹ�ʸ<ìbĻ˼ǐɬ§ċIɜÈƒÛȨě
ǩʮɼǐ 

(') ƘźŪoȍʸ<ìbĻ˼ǐɬ§ƀǖ:1ċpƩ�Ïț�ǒƔǣaȚȪâHq

òòȂʅȴƛʼ��ǅƀǖęȇÈÛÌìbdˤʸ<ƅ«ɜÁ�pƩċIˠ

Û pƩųǾFȱ˧̌�3²ˆ˼ɼÈʸ<ìbĻ˼ǐɬ§ɝ��ċfȚȪƀ

́ɋɌ�� 

(�) ȑ~ƀǖ�ȃˆª˲(ðĻpƩˮǇ�3²˼ɼÒ�ċȨòʲȍęȇ�Èęȇ

�ȧȼɅ̓Ÿš��ʸ<̋ÍȍɎ°pƩƀǖȍðˠ�ō�Ïț 
 



 əźǽ 

78 
 

���� 
[1] N.G.Leveson. Software safety: Why, what, and how?[J] ACM Computing Surveys, 18(2), 

June 1986. 

[2] N.G.Leveson. "A New Approach to System Safety Engineering"[M], Aeronautics and 
Astronautics, Massachusetts, Institute of Technology, Draft of New Book, 2005. 

[3] [3] N.G.Leveson. "The Role of Software in Spacecraft Accidents"[J], AIAA Journal of 
Spacecraft and Rockets, Vol. 41, No. 4, July 2004 

[4] Gottesdeiner, E., Requirements by Collaboration[M], Addison-Wesley, 2002. 

[5] Samuel Renault, Xavier Franch, Carme Quer. PABRE: Pattern-Based Requirements 
Elicitation, Research Challenges in Information Science[J], 2009, 81-92. 

[6] Matthew John Squair. Issues in the Application of Software Safety Standards[J] 

[7] Bowen,J. & Stavidrou,V., Safety-Critical Systems,Formal Methods and Standards[J], In 
IEE/BCS Software Engineering Journal, Volume8 No.4, pp189-209,1992. 

[8] Atchison,B., Wabenhorst,A., A Survey of International Safety Standards[J], Software 
Verification Research Centre (SVRC), SVRC Technical Report 99-30, The University of 
Queensland QLD, Australia, 1999. 

[9] GJB/Z 142-2004 Guide for military software safety analysis[S] 

[10] IEC 61508 Functional safety of electrical/electronic/programmable electronic 
safety-related systems[S] 

[11] ARP4754 Certification Considerations for Highly-Integrated Or Complex Aircraft 
Systems[S] 

[12] ARP4761 Guidelines and Methods for Conducting the Safety Assessment Process on 
Civil Airborne Systems and Equipment[S] 

[13] RTCA DO-178B Software Considerations in Airborne Systems and Equipment 
Certification[S] 

[14] Dima Zemskyy Safety and Reliability Considerations in DO 178B[C] 

[15] NASA-GB-8719.13 NASA Software Safety Guidebook[S] 

[16] Joint Software System Safety Committee SOFTWARE SYSTEM SAFETY 
HANDBOOK[S] 

[17] Li Yonghua Requirement Engineering Based on Combining Goal with Scenarios[C] 

[18] Yue K.What Does It Mean to Say that a Specification is Complete?[J] In: Proceedings of 
the IEEE International Workshop on Software Specifications and Design,Monterey:IEEE 
Computer Society Press,1987.42-49. 



�/ɠȫɠÜÛéȜÓéEʌź 

79 
 

[19] Lamsweerde AV. Goal-Oriented Requirements Engineering:A Guided Tour.[J] 
Proceedings of the Fifth IEEE International Symposium on Requirements 
Engineering.Los Alamitos:IEEE Computer Society Press,2001.249-262. 

[20] Dardenne A,Lamsweerde AV and Fickas S.Goal-Directed Requirements 
Acquisition[J].Science of Computer Programming,1993,20(1-2):3-50. 

[21] Lamsweerde AV,Dardenne A,Delcourt B,Dubisy F.The KAOS Project: Knowledge 
Acquisition in Automated Specification of Software[J].In: Proceedings AAAI Spring 
Symposium Series,Stanford University:American Association for Artificial 
Intelligence,1991.59-62. 

[22] Darimont R,Delor E,Massonet P,Lamsweerde AV.GRAIL/KAOS:An Environment for 
Goal-Driven Requirements Engineering[C].In:Proc.ICSE’98-20th Intl.Conf.on Software 
Engineering,Kyoto:ACM Press,1998.58-62. 

[23] Yu E.Modelling Organizations for Information Systems Requirements 
Engineering[C].In:Proc.RE'93-1st Intl Symp.on Requirements Engineering, San 
Diego:IEEE Computer Society Press,1993.34-41. 

[24] Yu E.Towards Modeling and Reasoning Support for Early-Phase Requirements 
Engineering[C].In:Proc.RE-97-3rd Int.Symp.on Requirements Engineering, 
Annapolis:IEEE Computer Society Press,1997.226-235. 

[25] Mylopoulos J,Chung L,Nixon B.Representing and Using Nonfunctional Requirements:A 
Process-Oriented Approach[J].IEEE Transactions on Software 
Engineering,1992,6(18):483-497. 

[26] Dardenne A, van Lamsweerde A, Fickas S., Goal-directed Requirements acquisition[J]. 
Science of Computer Programming, 20(1, 2). 3-50. 

[27] Bubenko, et al. Software Requirements Acquisition through Enterprise Modeling[C]. 
Software Engineering and Knowledge Engineering (SEKE’94). Jurmala, Latvia, 1994. 

[28] Dardenne A,Fickas S,Lamsweerde AV.Goal-Directed Concept Acquisition in 
Requirements Elicitation[C].In:Proc.IWSSD-6-6thIntl.Workshop on Software 
Specification and Design,Como:IEEE Computer Society Press,1991.14-21. 

[29] Desharnais J,Frappier M,Khédri R,Mili A.Integration of sequential scenarios[C]. 
In:Proceedings of the 6th European conference held jointly with the 5th ACM SIGSOFT 
international symposium on Foundations of software engineering, 
Zurich:Springer-Verlag,1997.310-326. 

[30] Chin G,Rosson MB.Progressive design:staged evolution of scenarios in the design of a 
collaborative science learning environment[C].In:Proceedings of the SIGCHI conference 
on Human factors in computing systems,Los Angeles: ACM Press,1998.611-618. 

[31] Sutcliffer A.Scenario-Based Requirements Engineering[C].In:Proceedings of the 11th 
IEEE International Requirements Engineering Conference.Los Alamitos: IEEE Computer 
Society Press,2003.320-329. 

[32] Rumbaugh J,Blaha M,eds.Object-Oriented Modelling and Design[M],New 
Jersey:Prentice Hall,1991. 



 əźǽ 

80 
 

[33] Billard EA.system scenarios as Use Case Maps[C].In:Proceedings of the 4th international 
workshop on Software and performance,Redwood Shores:ACM Press,2004.266-277. 

[34] Fowler M.UML Distilled[M].2nd edition,Addison-Wesley,1997. 

[35] Jger D,Schleicher A,Westfechtel B.Using UML for software process 
modeling[C].In:Proceedings of the 7th European software engineering conference held 
jointly with the 7th ACM SIGSOFT international symposium on Foundations of software 
engineering,Toulouse:Springer-Verlag,1999. 91-108. 

[36] Young RM,Barnard P.The use of scenarios in human-computer interaction 
research:turbocharging the tortoise of cumulative science[C].In:Proceedings of the 
SIGCHI/GI conference on Human factors in computing systems and graphics 
interface,Toronto:ACM Press,1986.291-296. 

[37] Carroll J,Rosson MB,McInerney P.Scenarios in practice[C].In:CHI'03 extended abstracts 
on Human factors in computing systems,Ft.Lauderdale: ACM Press,2003.1046-1047. 

[38] Fickas S,Johnson L,Karat J,Potts C.Using scenarios to elicit user 
requirements[C].In:Conference companion on Human factors in computing 
systems,Boston:ACM Press,1994.467 

[39] Lahoz C.H.N, Camargo Jr.J.B, Abdala, M.A.D, Burgareli L.A, A Software Safety 
Requirements Elicitation Study On Critical Computer Systems[C] 

[40] Elena Navarro†, Pedro Sánchez‡, Patricio Letelier, Juan A. Pastor‡ and Isidro Ramos A 
Goal-Oriented Approach for Safety Requirements Specification[C] 

[41] E. Letier and A. van Lamsweerde, “High Assurance Requires Goal Orientation”[C], 
Proceedings of International Workshop on Requirements for High Assurance Systems, 
Essen, September 2002. 

[42] S. Kelly, K. Lyytinen, M. Rossi: “METAEDIT+ A fully configurable Multi-User and 
Multi-tool CASE and CAME Environment”[C]. Proceedings of 8th International 
Conference on Advances Information System Engineering, LNCS1080, Springer-Verlag, 
1996, 1-21. 

[43] Du Junwei, Xu Zhongwei, Mei Meng, Du Junwei Verification of Scenario-Based Safety 
Requirement Specification on Components Composition[C] 

[44] ¹ſɰ�u。̕ ɠÜʸ<«̀ĻìbĻŐƙęȇ¦Ąʭ�[J]. ʧˠ�«̀Ļ�2006 

[45] ¹ſɰ ʸ<ìbĻpƩŐƙ¢ęȇ[J]. ʧˠ�«̀Ļ�2005 

[46] ¹ſɰ�ɑćȽ ìbĻdˤʸ<ȍ«̀Ļǝʓ[J]. ʺ1ɠÜ�2005 

[47] ǹǷǌ�­�� ʸ<ìbĻŐƙÈċȨ�ȍęȇ[J]. ʅȴƛċȨ�ʍʅ�2007 

[48] ¹ſɰ�íƉ�ƪK�ƠƢ ʸ<ìbĻpƩÈ（ʺǯȵ
ȍęȇ[C]�Ȱ7āÆ˯«
̀Ļ ɍRĻ ìbĻéƙAʉ�2007 

[49] ƪK�ƠƢ�Ȩ�Ħ�¹ſɰ Ï(�ɜɣǱʐ{»ʱīˍʴȍʸ<ǭÈpƩ ʧˠ
�«̀Ļ�2007 



�/ɠȫɠÜÛéȜÓéEʌź 

81 
 

[50] ̄ɗë�șƮ WL_NetÈúĢ̏ɳŦ}ʸ<ìbĻpƩ�ȍęȇ[J]. ɠÜŦ}�2008 

[51] 8ħ�˰w�̄«Ȅ Ï(ƅ˨PetriɓȍòƅĊağʸ<ȸɊìbĻpƩ[J]. Ȃ8ʅ
ȴƛ�2001 

[52] íƍȤ ʸ<ìbĻpƩȍPetriɓƀǖ[J]. ʧˠ�«̀Ļ�1998 

[53] íƍȤ ʸ<ìbĻpƩȍPetriɓƀǖɌ�[J]. ʧˠ�«̀Ļ�1998 

[54] íƍȤ ʸ<ìbĻpƩȍPetriɓƀǖɌ'[J]. ʧˠ�«̀Ļ�1998 

[55] íƍȤ ʸ<ìbĻpƩȍPetriɓƀǖɌ�[J]. ʧˠ�«̀Ļ�1998 

[56] Ġ̖Ĉ�̘ŴƷ�Ġ�Ǘ ʸ<ìbĻȓdƯlǜƩ[C]. Ȱ��ābÆőĿ�ȁÑ
ʅȴƛéƙēA�2003 

[57] ǙȎɖ ¨��¨��ɕiƯů̂rʉ[J]. ɠȫƯl��ʧˠ�1997 

[58] ISO8402: 1994 - Quality management and quality assurance[S] 

[59] GJB102-1997� ʸ<«̀Ļ»ìbĻʍʅlv[S] 

[60] IEEE830-1998 Recommended Practice for Software Requirements Specifications[S] 

[61] NASA-STD-8719.13B. NASA Software Safety Standard[S] 

[62] GJB438B-2009iȇʸ<ĝ¦źƸ˓ȇɼǐ[S] 

[63] ȠſƦ�˚˃Ǥ�ȀǟǕ. ɠȫ¦�ƛŦ}ȸɊ˺Ň?ȔĒ¬[J]. ȦéŐƙ�ċȨ, 
2009, 9(10) 

[64] ˱ǈ. ɠȫ¦�ƛŦ}ȸɊBņÀŲ˸ʒžȚȪ[D]. �/ɠȫɠÜÛé,2007 

[65] ¹ǏƝ. Ï(òƅŭIȸɊȍɠȫ¦�ƛŸåŦ}Àʸ<ʍʅ[D]. �/ɠȫɠÜÛ
é,2008 

[66] ɪɫ�uİï�çĳĆ�ƹƊ� ɠȫ¦�ƛbƝ˲ŸåğȉäŦ}ȸɊÈ�Æȍ¦
Ą�Ąƕ[J]. ɠȫ¦�ƛ�2007 

[67] șŻ ɠȫ¦�ƛ̕«̀ĻFADECʸ<ȸɊŐƙȚȪ[D]. ɻ�ċ�Ûé�2004 

[68] ̄—Ȅ ɠȫ¦�ƛŦ}ȸɊìbĻʏCȚȪ[D]. �ÆǌɠÛé�2009 



ŰʝȜÓéEƖ˨§ĮȍéƙŇƫ 

82 
 

����	��"�
�	��� 

Zhang Yifan, Bao Xiaohong, Li Zhen A framework for airborne aviation software safety 

requirements analysis. International Symposium on Aircraft Airworthiness 2009(EI,ISTP) 



�/ɠȫɠÜÛéȜÓéEʌź 

83 
 

�    

`˭Dȵ�ąƓâƻ��ȗ�ʀň�ûʪî�ē�ȍȚȪȆȆǚ�ÂŃˇ�ʱʪƤ

ȍƄä�ňŮɬȍ�22Ƌń���ȍȗʐ�Ɛ˞ɼȍƋÈòʲ�ŋÎgoƤȍĺɍƀ

ğ ɵˁɜ�»Ė˫ɿ˟�Ĭėĕˇ+ēƤň：|%ʋÙĽĎȎ£�ƃʌÈé#
 Ȇ

ǚ
ˆƋċI
˛Ɉ&%ňƃȣȍĐ�»ǳıȍǵ̉�ʈňÈʜÙƀ́˛ƔŋŇ˥�ņ

Ľ ł˹:ȇʘʃˠě�ʣ:ƒƚòȍʕʘɟ:ƒĉ̕ȍŷŅ� 

̑_�ňɼɶıņʡňȍȚȪȆŜúɘĎ̗ƍȽɘĎ�Èéƙ
̗ɘĎ:�ʣǐò

ȍǔéĹě»��ȍċIĹěŵú%ňʳòǐé�ÈéƙŤʇ�à¡:ù˧̌̕ĂĜȅ

ȍ��ɽÉLňɨÐ̊ĝ�ˑǥţū%ʋÙȚȪƀǖ»ȚȪĺʱ
ÈȆǚ
�̗ɘĎƐ

ƋĒƈ）1�01ɡƃį�ɞȍdĸ�đďɈňʋÙǦƎ»ņ��«:ʛƃʌƋňÈé

�
ȍ，ǆˆƋ�1ȍŇ˥�˛Ȣ�ĝàȍdĸ�Ǌĺ¢ĽĎŵʚ»�ǅ7oȍʿ��

đɝʦƗɜˁ|ĽĎƖƕ�½ƔÈ:²ȍ；ʱ
Ɛ������ƕɜ�ʥĎĽ� 

±ƅȈɶņʡŵȚó˝¯EɘĎ�ˢİƇ ƟÆƂ ¶ǿɕ Ġɲ ƑȡɭȱɘĎ

Èʸ<ìbĻʞ̌ɁȍÙǀ,Ǜ�ɈňĬÙŜú»ǳłĐ�
˰ ǌǶŵŢ»uŻŵŢÈ

ȌĴ �Ɉ&ňǐé；ʱ
ȍƃȣĐ��ǳĶ̙�
Ȁʹˀ ƥ̇Ɔ ƟȤɦȱɘĎÈ

ȚȪȆé#˂Ȩ�Ɉ&ňȍ��Ŝú
¯EɘĎ；İ�éƙĔ˞�öõ�Ûȍɛɺ ʢ

ːƚȹȍ�1�9ňâǑƊ̎�SņǦ̒�ňÈˇ˝¯EɘĎ̃ʶɟʡ� 

˶²ňɼņʡƟ˽Ď]ùňȍʌźŪo%ʜÙñʨȍŅɽ»Ĝʉ�ùé˥ȍĐ�ɵ

ȟȔŞȍņʡ
ņʡĭ—Ʀ ĭǶ±éÈȚȪʞ̌
ĝʔčcȍʇʌ»¯ƀ́ȍǳłĐ

��
ņʡ 2008ȿʸ<ŵȚóȍŋƔȍ±ȭá£�È±Ûôȍ,ĩ�ňé|ĬÙ�J;

LňȍǐéȆǡ^ǩ%ǁ!�ʈňÈĝıȍƅTɜ�1p.�ʈňÈǲŀȍƅTɜŏ1

Xʑ�LňÈ�ɠȍȆǚŌɜâǅ�øɚ^ò� 

ƒ²�ňɼņʡňƒ0ǷȍǸǉ�J;Ÿ�ēµʿɩɥ ƃȣȍdǷ»Þǽ�ʈň

ÈǬ˥ȍǐé；ʱ
�ņ|è��ʈňÈřŬ»ßżȍ�Ȩ��ņ|ȋV�J;ƋňǏ

ˉȍǺś»ȕķ� 

È3²ſȍĪȨ��ƃʌ́�ÙÛȍÄ˹�ň"ûĸŔȖņǮ ĸŔȖłʠ ĸŔ

Ȗʦ> ĸŔȖƖƕ»ƺŃ�Ëð ɝQÉʪ�� 


