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Abstract 

 

It is a common practice to acquire information and knowledge from the Internet; thus, 

keyword searching, document classification and other technologies have been developed to 

facilitate searching.  Although the search engine sites can narrow down the scope of search, 

knowledge demanders without background knowledge in the specific fields need to 

continuously search and receive feedbacks.  Hence, this paper develops a Knowledge 

Document Retrieval model using semantic analysis and document summarization 

technologies for domain knowledge documents.  First, this paper analyzes the ergonomic 

technology reports from the website of “Institute of Occupational Safety and Health” to 

capture the expressions and related vocabulary of domain knowledge documents to develop 

the knowledge vocabulary database.  Second, through the Question and Answer Analysis 

(QAA) module, the correlations between proper names and query strings can be obtained. 

Third, based on Conceptual Vocabulary Determination (CVD) module, the most conceptual or 

representative sentences of domain documents can be derived and serve as candidate 

sentences for structured summarization.  Finally, the Document Structured Summarization 

(DSS) module is used to calculate and retrieve representative sentences of the documents and 

integrate them into summary for knowledge demanders.  It is expected that knowledge 

demanders can directly read the desired parts according to problems to ensure they can find 

document they want within a short time. In order to demonstrate applicability of the proposed 

methodology, a web-based knowledge document retrieval system is also established based on 

the proposed model.  Furthermore, the knowledge documents (i.e., ergonomic technology 

reports) from the website of “Institute of Occupational Safety and Health” are applied as 

examples to evaluate the proposed model.  The verification results show that the developed 

system is a high-performance knowledge document retrieval system.  As a whole, this 

research provides an approach for knowledge demanders to efficiently and accurately acquire 

the domain knowledge documents. 

 

Keywords: Institute of Occupational Safety and Health, Knowledge Management, Data 

Mining, Document Summarization Technology, Semantic Analysis 
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ಃ΋കಃ΋കಃ΋കಃ΋കǵǵǵǵࣴزङඳࣴزङඳࣴزङඳࣴزङඳ 

  ҁകΏᇥܴҁፕЎϐࣴزङඳǴаΠջ٩ׇଞჹȨࣴز୏ᐒᆶҞޑȩǵȨࣴ؁زᡯȩ 

ᆶȨࣴۓزՏȩ฻Ьᚒ຾ՉᇥܴǶ 

 

1.1  ޑ୏ᐒᆶҞزࣴޑ୏ᐒᆶҞزࣴޑ୏ᐒᆶҞزࣴޑ୏ᐒᆶҞزࣴ

  җܭᆛሞᆛၡวၲǴΓॺςಞᄍаᆛၡ຾Չၗૻᆶޕ᛽ϐᕇڗǴࠅ৒ܰ೷ԋၗૻၸ

ໆ฻ୢᚒౢғǴӢԜۯ՜р࣬ᜢࣴزᆶೌמаڐշޕ᛽ཛྷ൨זૈޣೲЪԖਏڗளၗૻǶ

ٮҥᆛઠஒ࣬ᜢሦୱЎҹ༼᏾٠ගࡌளၗૻǴӭኧှ،БਢΏڗߡБޣ᛽ཛྷ൨ޕշڐࣁ

๏ཛྷ൨ޣϩ٦ǴԜᜪᆛઠջڀԖ၀ሦୱϐж߄੝܄Ǵҭ߄Ңޕ᛽ཛྷ൨ޣటࢗ၌࣬ᜢၗૻ

ਔǴයఈёаޔ᝺БԄܭ၀ᆛઠࢗ၌܌ሡၗૻǴ຾Զ࿯࣪ၗૻཛྷ൨ਔ໔Ƕ 

  ଞჹ΢ॊǴᗨԖ੝ۓሦୱᆛઠբࣁၗૻཛྷ൨ืαаᕭλཛྷ൨ጄൎǴՠҗܭᆛၡၗྍ

ᚳεǴவύϝሡ຾ՉЎҹϩᜪǵᜢᗖӷࢗ၌฻БԄаྗዴᕇ܌ڗሡЎҹǶҁፕЎаȨമ

πӼӄፁғޕ᛽ᆛȩٯࣁǴ၀ᆛઠ༼໣ӚՉ཰ᙍ཰໾্ٛڋ฻മπӼӄ࣬ᜢޕ᛽ᆶЎ

ҹǴᗨςଞჹЬᚒ຾ՉЎҹϩᜪǴՠЬᚒΠ֖܌౲ӭ᝼ᚒϐЎҹǴᏤठคݤҥջղᘐࢂ

ց܌ࣁሡၗ਑Ǵ၀ޕ᛽ᆛᗨԖᜢᗖӷཛྷ൨БԄа຾Չࢗ၌Ǵՠޕ᛽Ўҹӭࣁ஑཰Γ঩຾

ՉೖຎǵࣴࡕزኗቪǴځЎҹϣ৒εӭа஑཰Ӝຒǵ஑཰ޕ᛽ඔॊǶӢԜǴऩค࣬ᜢሦ

ୱङඳϐޕ᛽ཛྷ൨ޣаᜢᗖӷཛྷ൨БԄҭคݤዴϪڗளӣ㎸Ǵޕࢂ܈᛽ཛྷ൨ޣคۓݤက

ᜢᗖӷຒϸԶаඛෳБԄ຾Չཛྷ൨ǶԜѦǴཛྷ൨ޣѸ໪೸ၸЎҹ኱ᚒӃՉᑔᒧӆа᎙᠐

ᄔाБԄղۓЎҹڗ،ǴЪ၀ᆛ।ϐЎҹᄔाև౜БԄΏаբޣԾՉኗቪǴځԾҗ׎Ԅ

և౜БԄܰቹៜཛྷ൨ޣղᘐЎҹڗளǶ 

  ਥᏵ΢ॊϣ৒ǴᗨฅҞ߻ᆛ।ଞჹЎҹЬᚒۓࢂ܈ကᜢᗖӷаڐշޕ᛽ཛྷ൨ڗޣள

ၗૻǶฅԶǴଞჹ੝ۓሦୱޕ᛽ᆛऩаԜБԄёૈӢ஑཰ޕ᛽όىǴԶᏤठޕ᛽ཛྷ൨ޣ

ค҅ݤዴڗளၗૻǹќѦǴЎҹᄔाϐև౜ؒԖ಍΋਱Ԅࢂ܈ӷኧϐ௓ᆅǴᏤठཛྷ൨ޣ

৒ܰӢঁΓ഻ӳԶቹៜЎҹᑔᒧǴ຾Զफ़եޕ᛽ᆛઠϩޕ٦᛽фૈǶᆕӝ΢ॊǴࡽځԖ

ϐၮբኳԄӵკ 1.1ϐ AS-IS Model܌ҢǶ 
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კ 1.1ǵޕ᛽ཛྷ൨ڗޣளၗૻϐࡽԖኳԄ As-Is Model 

 

  ӵკ ளၗૻϐБԄё೸ၸᜢᗖӷཛྷ൨ǵЬᚒϩᜪᆶЎڗޣ᛽ཛྷ൨ޕ߻ҢǴҞ܌1.1

ҹᄔा᎙᠐฻Ǵՠа΢ॊБԄऩଞჹ੝ޕۓ᛽ሦୱϝԖ೽ϩྵ౪ǴҁࣴزΏஒୢᚒ༼᏾

٠ӈᗺӵΠǺ 

മπӼӄሦୱύԖ೚ӭ၀ሦୱܭက஑ԖӜຒа຾Չᜢᗖӷཛྷ൨Ǻۓคவޣ᛽ཛྷ൨ޕ .1

ϐ஑ԖӜຒǴ٠ЪӭኧЎҹϐᚒҞǵᜢᗖӷࣣа஑ԖӜຒኗቪᆶۓကǴܭԜค࣬ᜢ

ङඳࢂ܈໔ௗΓ঩ϐཛྷ൨ޣၨคܴዴᜢᗖӷۓက٠ཛྷ൨ǴаԿܭคݤҥջǵዴϪڗ

ள܌ሡၗૻǶ 

2. Ьᚒϩᜪ౲ӭǵԾҗ׎Ԅᄔाև౜БԄό΋ǺᗨฅമπӼӄፁғޕ᛽ᆛςଞჹЬᚒ

຾ՉЎҹϩᜪǴՠЬᚒΠ܌х֖᝼ᚒ౲ӭЪፄᚇǴԜѦЎҹᄔाև౜БԄΏҗբޣ

ԾՉኗቪǴ٠аԾҗ׎ԄБԄև౜ǴаԜБԄ৒ܰӢЎӷߏอǵЎകጓ௨฻Ӣનቹ

ៜཛྷ൨ޣ᎙᠐ಞᄍǴ຾Զቹៜޕ᛽ЎҹᑔᒧచҹǶ 

 аπቷϐԴᗥᖐٯᇥܴǴଷ೛πቷԴᗥటׯ๓঩ππբ܌೷ԋيᡏลภ฻ᙍ཰໾

্Ǵ೸ၸᜢᗖӷȨลภȩܭമπӼӄፁғޕ᛽ᆛཛྷ൨ࠅ่݀ځх֖೚ӭค҅࣬ᜢϐЎҹǴ

᠐ϐȨลှ܌ޣ΋૓ཛྷ൨ߚȨԼԺମᓝ໾্ȩԶࣁကϐ஑ԖӜຒۓ܌চӢΏ၀ሦୱځ

ภȩǴܭԜ೷ԋᜢᗖӷคݤዴჴวචځфૈǶଷ೛πቷԴᗥςᕭλཛྷ൨ጄൎǴՠЎҹᄔ

ाۘ҂่ᄬϯǴ৒ܰӢঁΓಞᄍᒧ᏷ᄔाӷኧၨอϐЎҹբڗࣁ،ԵໆǴԶᒱၸख़ाޕ

᛽ЎҹǶ 
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  Ԗ᠘ܭԜǴࣁඓඝཛྷ൨ޣሡ؃٠ଞჹୢᚒගٮዴჴӣ㎸Ǵҁࣴزᇡࣁёӧᜢᗖӷཛྷ

൨ೌמᆶЎҹᄔाև౜БԄ΢уமཛྷ൨ޣᑔᒧϐࡘᆢኳԄǴаڐշޕ᛽ཛྷ൨זૈޣೲЪ

ዴჴ؃ளሡ؃ЎҹǶӢԜǴӵයఈϐၮբኳԄӵკ ޑ୏ᐒᆶҞزҢǴҁፕЎϐࣴ܌1.2

ёᘜયࣁаΠٿᗺǺ 

 

᛽Ўҹᇟ༼৤ޕ  

კ 1.2ǵޕ᛽ཛྷ൨ڗޣளၗૻϐයఈኳԄ To-Be Model 

 

 ᛽ᇟ༼৤٠уமᜢᗖӷᇟཀཛྷ൨ޕҥࡌ .1

  җܭമπӼӄፁғޕ᛽ᆛӭࣁ஑཰ޕ᛽ङඳΓγ܌ኗቪǴӢԶ٬Ҕ೚ӭ஑ԖӜຒ଺

ကᜢᗖӷа຾ۓݤคޣ᛽ङඳϐ΋૓ཛྷ൨ޕЎҹϐ኱ᚒᆶᄔाǴՠԜБԄ೷ԋค࣬ᜢࣁ

Չཛྷ൨ǶӢԜǴࣁуமᜢᗖӷᇟཀཛྷ൨ೌמǴҁࣴزΏஒЎҹ຾Չှڗ٠݋ளЎҹᜢᗖ

ӷຒǴ٠ᆶ٬Ҕޣཛྷ൨ӷՍ຾ՉᇟཀᜢᖄǴаගଯᜢᗖӷཛྷ൨ϐਏૈǶ 

2. ่ᄬϯᄔाаᇶ՘ޕ᛽ཛྷ൨ޣᔠຎЎҹ 

  ྽ཛྷ൨ޣᕭλཛྷ൨ጄൎటаᄔा᎙᠐БԄᑔᒧЎҹǴՠځᄔाև౜ΏҗբޣԾՉኗ

ቪǴаԜБԄܰਥᏵբޣ॥਱ǵ഻ӳԶԖόӕᄔाև౜БԄǴаԿޕܭ᛽ཛྷ൨ޣ৒ܰӢ

ঁΓ᎙᠐ୃӳǴ຾ԶቹៜᑔᒧЎҹǶׯࣁ๓ཛྷ൨ޣᑔᒧЎҹϐղᘐǴҁࣴزΏஒޕ᛽Ў

ҹ຾Չှ݋аڗளЎҹ่ᄬǵၲ߄ᇟ༼฻Ǵ٠аЎҹख़ा܄ᇟ༼ࣁ୷ǴᘏڗЎҹᢀ܄ۺ

ᇟ༼ӕਔ่ӝЎҹଆ܍ᙯӝև౜БԄа׎ԋ่ᄬϯᄔाǶ 
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  ᏾ᡏԶقǴڐࣁշޕ᛽ཛྷ൨זޣೲЪԖਏڗளၗૻᆶޕ᛽ǴҁࣴزΏှޕ݋᛽Ўҹ

ϐၲ߄БԄǵև౜ϣ৒аϷ࣬ᜢ܄ᇟ༼Ǵ٠аԜࣁ୷ࡌҥޕ᛽ᇟ༼৤Ǵ຾Զᆶཛྷ൨ӷՍ

຾ՉᇟཀᜢᖄǴауமᜢᗖӷཛྷ൨ೌמǶќѦǴҭё೸ၸޕ᛽ᇟ༼৤ڗளЎҹϐᢀ܄ۺ

ᇟѡǴ٠٩ྣЎҹ่ᄬࡌҥ่ᄬϯᄔाǴаᗉխঁΓ᎙᠐ୃӳቹៜЎҹϐᑔᒧǴҁࣴز

ϐࣴزҞޑջᕭอޕ᛽ཛྷ൨ޣཛྷ൨Ўҹϐਔ໔Ǵ຾ԶуமമπӼӄፁғޕ᛽ᆛཛྷ൨ೌמ

аගଯമπӼӄፁғޕ᛽ᆛޕ᛽ϩ٦ϐԋਏǶ 

 

1.2  ؁ᡯز؁ᡯࣴز؁ᡯࣴز؁ᡯࣴزࣴ

  ҁࣴزϐҞޑΏڐշޕ᛽ཛྷ൨זޣೲЪዴჴڗளሡ؃ЎҹǴҁࣴزϐࣴࢎزᄬёϩ

زዴҥҁࣴࡕЎ᝘ӣ៝ܭа຾ՉЎ᝘ӣ៝ᆶ௖૸Ǵ٠ޑ୏ᐒᆶҞزϖε؁ᡯǶᙖҗࣴࣁ

מᆶЎҹᄔा݋࿼΋঺่ӝᇟཀှࡌፕݤፕǴ٠٩ྣБݤϐБزՏБӛǴаว৖ҁࣴۓ

ೌϐޕ᛽Ўҹᔠ઩س಍Ǵന߾ࡕаമπӼӄፁғޕ᛽ᆛ຾Չس಍ਢٯᡍ᛾Ǵаዴᇡس಍

ϐၮբᆶԋਏǴ٠ຑ՗ҁࣴزБݤፕϐჴҔ܄ǴځӚ؁ᡯ၁ಒᇥܴϩॊӵΠǺ 

؁ᡯ΋؁ᡯ΋؁ᡯ΋؁ᡯ΋ǵǵǵǵङඳၗ਑ᇆ໣ᆶ௖૸ङඳၗ਑ᇆ໣ᆶ௖૸ङඳၗ਑ᇆ໣ᆶ௖૸ङඳၗ਑ᇆ໣ᆶ௖૸ 

  ਥᏵҁፕЎϐࣴزङඳǵ୏ᐒᆶҞޑ຾Չ࣬ᜢၗ਑ᇆ໣ǴҁࣴزΏଞჹޕ᛽ཛྷ൨ޣ

ཛྷ൨઩ЇՉࣁаϷ೸ၸЎҹᄔाࡌҥБԄа຾Չ௖૸Ǵ٠༼᏾ੋ܌ϷЬᚒх֖Ȩୢเᔈ

Ҕᆶೌמϩ݋ȩᆶȨᄔाᔈҔᆶೌמϩ݋ȩ฻᝼ᚒǴ೸ၸЎ᝘ᇆ໣ᆶࣴ᠐ǴаΑှޕ᛽

Ўҹှ݋ᆶၲ߄໨Ҟǵᜢᗖӷᇟཀᔠ઩ᆶ่ᄬϯᄔाϐ౜Չբݤᆶว৖БӛǴ຾Զࡌᄬ

ҁࣴزϐБݤፕᆶس಍ኳࠠǶ 

؁ᡯΒ؁ᡯΒ؁ᡯΒ؁ᡯΒǵǵǵǵࣴزБӛۓՏࣴزБӛۓՏࣴزБӛۓՏࣴزБӛۓՏ 

  ೸ၸЎ᝘ᇆ໣ᆶ௖૸ջёளޕǴޕ᛽ཛྷ൨ޣಞᄍаԾှך᠐БԄ຾ՉᜢᗖӷՍཛྷ

൨ǴՠࡽԖޕ᛽ᆛӭаᜢᗖӷКჹ฻БԄ຾Չཛྷ൨ЎҹǴ೸ၸȨୢเᔈҔᆶೌמϩ݋ȩ

ϐ࣬ᜢࣴزаளୢޕเှ݋ύᇟཀᜢᖄБԄᆶೌמϐࡌҥǹȨᄔाᔈҔᆶೌמϩ݋ȩϐ

࣬ᜢࣴزаΑှЎҹᄔाޕܭ᛽ᆛ፾Ҕ܄Ǵ٠Αှ࣬ᜢࣴزЬाΏਥᏵЎҹ่ᄬှ݋ǵ

ᇟཀୢᚒ฻௢ፕࡌ٠ҥᄔाǶҗࡽܭԖޕ᛽ᆛӭ໻аᜢᗖӷ຾Չཛྷ൨Ǵࡕ݋ှࡺϐЎҹ

ၨό಄ӝሡ܌ޣ؃ሡǴЪۘคܴዴǵ่ᄬ܄ϐᄔाև౜ޕܭ᛽ཛྷ൨ޣǶӢԜǴҁࣴزΏ

ଞჹޕ᛽ЎҹӃаှ݋Ǵڗ٠ளЎҹϐၲ߄໨Ҟᆶᢀ܄ۺᇟѡǴ຾Զว৖΋঺Ȩ่ӝᇟ

ཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ኳԄȩǴԜኳԄஒှࡕ݋ϐ஑཰ᇟ༼຾Չᇟཀᜢ

ᖄǴаڐշᜢᗖӷཛྷ൨Ǵӆ೸ၸЎҹϐၲ߄໨Ҟࡌҥᇟ༼৤Ǵӕਔҭᘏڗനڀж܄߄ᇟ

ѡ٠ਥᏵЎҹ่ᄬಔӝԋ่ᄬϯᄔाǴаڐշޕ᛽ཛྷ൨ޣуೲղۓǵᑔᒧЎҹϣ৒Ƕ 
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؁ᡯΟ؁ᡯΟ؁ᡯΟ؁ᡯΟǵǵǵǵࣴزኳԄϐࡌҥᆶس಍໒วࣴزኳԄϐࡌҥᆶس಍໒วࣴزኳԄϐࡌҥᆶس಍໒วࣴزኳԄϐࡌҥᆶس಍໒ว 

  ҁࣴزӅԖѤεЬᚒሡֹԋǴϩձࣁȨޕ᛽Ўҹၗ਑ှ݋ᆶ௖૸ȩǵȨޕ᛽Ўҹᇟཀ

ୢเᆶᄔाೌמϐ௖૸ȩǵȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩Бݤፕว৖ȩ

ᆶȨس಍фૈ໒วȩǴаΠࣁӚ໨ЬᚒϐಒॊᇥܴǺ 

Ьᚒ΋ǵޕ᛽Ўҹၗ਑ှ݋ᆶ௖૸ 

� ᇆ໣࣬݋٠ှᜢޕ᛽Ўҹ 

 ໨Ҟၲ߄᛽ЎҹޕԖڀကۓ �

 ಒ໨ၲ߄ကӚۓ໨ҞǴ٠ၲ߄᛽Ўҹޕ݋ှ �

� ᘏڀڗԖᢀ܄ۺᆶж܄߄ϐᢀۺᇟѡǴࡌ٠࿼ޕ᛽ᇟ༼৤ 

ЬᚒΒǵޕ᛽Ўҹᇟཀୢเᆶᄔाೌמϐ௖૸ 

 ᛽Ўҹ஑ԖӜຒᇟཀᜢᖄޕ݋ှ �

� ीᆉᢀ܄ۺᇟѡڀԖЎҹж܄߄៾ख़ϩଛ 

 ߾ݤۓҥ่ᄬϯᄔाղࡌ �

ЬᚒΟǵᇟཀှ݋ᆶЎҹᄔाೌמБݤፕว৖ 

 ፕݤБ݋໨Ҟှၲ߄᛽Ўҹޕҥࡌ �

 ፕݤБڗᇟѡᘏ܄ۺ᛽Ўҹᢀޕҥࡌ �

 ፕݤБ݋᛽Ўҹᇟཀୢเှޕҥࡌ �

 ፕݤ᛽Ўҹ่ᄬϯᄔाБޕҥࡌ �

ЬᚒѤǵس಍фૈ໒ว 

� ໒วޕ᛽ЎҹڀԖᢀ܄ۺᇟѡԾ୏ᘏڗфૈ 

� ໒วޕ᛽Ўҹ஑ԖӜຒᇟཀୢเфૈ 

� ໒วޕ᛽Ўҹ่ᄬϯᄔा௢ፕфૈ 

؁ᡯѤ؁ᡯѤ؁ᡯѤ؁ᡯѤǵǵǵǵਢٯᡍ᛾ਢٯᡍ᛾ਢٯᡍ᛾ਢٯᡍ᛾ 

س᛽Ўҹᔠ઩ޕϐೌמᆶЎҹᄔा݋ᄬϐȨ่ӝᇟཀှࡌ܌زԜ؁ᡯΏஒҁࣴܭ  

಍ȩࣁ୷Ǵ٠аമπӼӄፁғޕ᛽ᆛϐೌמᘀਜࣁᡍ᛾ၗ਑Ǵаዴᇡҁࣴ܌زว৖س಍

ኳಔϐ҅ዴ܄ᆶჴҔ܄Ƕ 
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؁ᡯϖ؁ᡯϖ؁ᡯϖ؁ᡯϖǵǵǵǵԋ݀ϩ݋ᆶ่ፕԋ݀ϩ݋ᆶ่ፕԋ݀ϩ݋ᆶ่ፕԋ݀ϩ݋ᆶ่ፕ 

  ೸ၸਢٯᡍ᛾ϐ୺Չԋਏᆶϩ݋ǴΑှҁࣴزႣයԋ݀ᆶჴሞԋਏ໔ϐ಄ӝำ

ǴᙖҗϩࡕǶന܄ᆶྗዴ܄಍ኳಔϐჴҔسፕᆶݤว৖ϐБ܌زǴᙖǴ٠ຑ՗ҁࣴࡋ

 ϐ҂ٰว৖ᆶᔈҔБӛǶزຑ՗่݀ೕჄҁࣴ݋

  ᆕӝ΢ॊϐࣴ؁زᡯᇥܴёޕǴҁࣴز२ӃΏਥᏵࣴز୏ᐒᆶҞޑᇆ໣ޕ᛽Ўҹ߄

ၲ໨Ҟϩ݋ǵᇟཀୢเೌמǵᄔाࡌҥ฻࣬ᜢЎ᝘ǴаᙶమࣴۓزՏ٠ዴҥࣴزБӛǹ

᛽Ўҹޕǵڗᆶᘏ݋᛽Ўҹၗ਑ှޕኳԄȐջ฻زϐࣴزҥҁࣴࡌБӛزԛǴ٩Ᏽࣴځ

஑ԖӜຒᇟཀᜢᖄᆶޕ᛽Ўҹ่ᄬϯᄔा௢ፕ฻ȑǴ٠аԜࣁ୷ᘵ໒ว΋঺่ӝᇟཀှ

ፕᆶݤว৖ϐБ܌زᡍ᛾ҁࣴٯǴӆаਢࡕ಍Ƕനس᛽Ўҹᔠ઩ޕϐೌמᆶЎҹᄔा݋

ᄬӵკࢎزϐࣴزǶҁࣴ܄ϐჴҔሽॶᆶว৖ز಍ኳಔǴዴᇡҁࣴس  ҢǶ܌1.3

 

 

 

კ 1.3ǵࣴࢎزᄬ 
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ಃΒകಃΒകಃΒകಃΒകǵǵǵǵЎ᝘ӣ៝Ў᝘ӣ៝Ў᝘ӣ៝Ў᝘ӣ៝ 

  ҁࣴزϐҞޑΏڐշၗૻཛྷ൨ܭޣᚳεϐᆛၡЎҹύǴِೲЪԖਏӦཛྷ൨܌ځሡा

ϐЎҹၗ਑Ǵа࿯࣪ཛྷ൨ޣၸᘠᆶᑔᒧЎҹϐਔ໔ǶӢԜǴܭ௖૸࣬ᜢЎ᝘߻ӃՉᙶమ

ҁࣴزϐࣴۓزՏǴаᕕှҁࣴزᆶ౜Ϟ࣬ᜢࣴزϐৡ౦܄ϷҁࣴزϐࣴزሽॶǶ 

 

2.1  ՏՏՏՏۓزࣴۓزࣴۓزࣴۓزࣴ

  ҁࣴੋ܌زϷϐࣴزЬᚒΏхࡴȨୢเᔈҔᆶೌמϩ݋ȩᆶȨᄔाᔈҔᆶೌמϩ݋ȩ

฻ٿεࣴزБӛǴаΠջଞჹԜٿεЬᚒϐ࣬ᜢࣴز຾ՉЎ᝘ӣ៝Ϸ௖૸Ƕ 

ȨୢเᔈҔሦࣁϩೌמёஒୢเᔈҔᆶزϐ᝼ᚒύǴਥᏵၸѐࣴೌמเᔈҔᆶୢܭ  

ୱϩ݋ȩаϷȨୢเೌמϩ݋ȩٿБय़຾Չ௖૸ǴୢܭเᔈҔሦୱύǴ࣬ᜢࣴزϐԋ݀

ёаୢเࢂ܈ᔠ઩БԄ຾Չ௖૸ǴԶୢเೌמϩ݋ፐᚒԶقǴਥᏵၸѐ࣬ᜢࣴزёਥᏵ

ୢเғԋ܈ᑔᒧచҹ฻БԄϩԋаȨаЎҹЬᚒϩᜪȩǵȨаЎҹ੝ቻϩᜪȩϷȨаЎҹ

ᇟཀှ݋ȩ฻ΟБय़຾Չ௖૸Ƕ 

ȩᆶȨᄔा݋ȨᄔाᔈҔሦୱϩࣁёϩزϐ᝼ᚒύǴၸѐ࣬ᜢࣴೌמᄔाᔈҔᆶܭ  

ޕۓ᛽ϐ੝ޕԖ஑཰ڀᄔाᔈҔሦୱύǴεӭΏଞჹܭȩ฻ΒБय़຾Չ௖૸Ƕ݋ϩೌמ

᛽ሦୱǴࢂ܈ၗ਑ໆၸεڀࢂ܈Ԗ࣬ӕЬᚒЎҹϐᆛሞᆛၡሦୱ຾ՉᄔाᔈҔǴԶᄔा

ᐒᏔᏢಞϐᅱ࿎ԄᏢಞࣁϩೌמҥࡌϐԋ݀ёஒᄔाزǴၸѐ࣬ᜢࣴقፐᚒԶ݋ϩೌמ

аϷߚᅱ࿎ԄᏢಞ฻ٿᅿ຾Չ௖૸Ƕ 

  ᆕӝа΢܌ॊǴҁፕЎੋ܌ϷϐӚ໨Ьᚒሦୱёаკ 2.1և౜ࢎځᄬᜢ߯ǹკύԪ

Յ೽ϩΏж߄ҁࣴ܌زமፓࣴزϐЬᚒǶӵკ Ьࣁፕݤว৖ϐБ܌زҢǴаҁࣴ܌2.1

ືǴᙖҗၸѐ೚ӭ࣬ᜢϐࣴزԋ݀ǴҁࣴزΏ٩όӕࣴز᝼ᚒཛྷ൨࣬ᜢЎ᝘ၗ਑Ǵ٠ଞ

ჹόӕЬᚒ຾Չಒ࿯ᇥܴǶҁകЎ᝘ӣ៝ջଞჹȨୢเᔈҔᆶೌמϩ݋ȩᆶȨᄔाᔈҔ

ᆶೌמϩ݋ȩٿε᝼ᚒ຾ՉᇥܴǶ 
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კ 2.1ǵࣴۓزՏკ 

 

2.2 ୢเᔈҔᆶೌמϩୢ݋เᔈҔᆶೌמϩୢ݋เᔈҔᆶೌמϩୢ݋เᔈҔᆶೌמϩ݋ 

  ჹୢܭเᔈҔᆶೌמ᝼ᚒԶقǴҁࣴزΏୢเᔈҔᜪࠠаϷୢเೌמ຾Չ࣬ᜢЎ᝘

௖૸ǴයఈځܭύᢀჸᔈҔܭόӕᜪࠠϐόӕࡋفᆶቫय़ှ݋Ǵа׳ుቫᕕှୢเᔈҔ

ᆶೌמ੝܄Ƕ 

 

2.2.1 ୢเᔈҔᜪࠠϩୢ݋เᔈҔᜪࠠϩୢ݋เᔈҔᜪࠠϩୢ݋เᔈҔᜪࠠϩ݋ 

Ьᚒ຾ٿ಍ȩаϷȨၗૻᔠ઩ȩ฻سΏଞჹȨୢเزเᔈҔሦୱ௖૸ύǴҁࣴୢܭ  

Չ࣬ᜢЎ᝘௖૸Ǵයఈவύ௖૸ୢเᔈҔੋ܌ϷϐጄൎᆶሦୱǶаΠջଞჹȨୢเس಍ȩ

аϷȨၗૻᔠ઩ȩ຾ՉЎ᝘௖૸Ƕ 

 

(A)ୢเس಍ୢเس಍ୢเس಍ୢเس಍ 

  ଞჹୢเᔈҔᜪࠠεӭаཛྷ൨ޣගр၌ୢѡБԄගрୢᚒǴڗ٠ளӣᙟѡբࣁเਢ

аӣᔈǴதа΋ୢ΋เϐБԄ຾ԶڗளเਢǴаԜБԄջёᔈҔܭᙴᏢሦୱ΢ڐշཛྷ൨

ൔ֋ख़ᗺǴӵ׉ፄᚇǵค਱Ԅϯϐᖏڗᘏޣ Cao฻ΓȐ2011ȑΏଞჹᙴᏢ΢ᖏ׉ൔ֋ࡌ

ҥ΋঺ጕ΢ୢเس಍ȐAskHERMESȑǴа٠ஒᘏڗख़ᗺᕴ่׎ࡕԋเਢǴԶ Terol ฻

ΓȐ2007ȑ߾ගр΋঺ᙴᕍϕᖄᆛୢเس಍Ǵ၀ࣴز೸ၸԾฅᇟقೀ౛аϷቶ݋ှݱᏔ

ȐBroad Coverage ParserǴMINIPARȑှୢ݋ѡύӚຒ܄ᆶ٩ᒘᜢ߯ȐDependency 

RelationshipȑǴ຾Զ่ӝ಍΋ᙴᏢᇟسق಍ȐUnified Medical Language SystemǴUMLSȑ

ᆶᙴᕍೌᇟᆛȐWordNetȑᒧ᏷࣬ᜢၗૻ٠ᘏڗբࣁӣᙟѡǴаዴୢߥเس಍ϐၗૻ҅

ዴ܄ǴЪૈӕਔೀ౛஑ԖӜຒᆶԾฅᇟقϐୢเǴ٠аϕᖄᆛБԄૈ׳ቶ٬ݱҔǶGuo

Ϸ ZhangȐ2009ȑᙖҗᇟཀᜢ߯௖઩ගрၗ਑৤ܭሦୱޕ᛽΢߄ҢҁᡏᇟཀϐБݤǴа

ᙴᕍሦୱࣁЬᚒǴ٠೸ၸԾฅᇟقϩ݋ȐNatural LanguageǹNLȑǴஒᙴᕍሦୱϐᇟقϷ
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ֹ᏾αᇟୢเБԄ຾Չᜢᗖೱ Ƕ่ќѦǴࣁΑڗளനዴჴเਢǴDalmasک WebberȐ2007ȑ

ӣᙟѡࣁҥ΋঺ୢᚒှเኳԄȐQA Answer ModelǴQAAMȑǴջᗉխаൂ΋เਢբࡌ

ܰᏤठځдၗૻሽॶࢬѨǴ຾Զୢᚒϩᜪ٠೸ၸኳԄკࠠำ ȐׇModel-View-ControllerǴ

MVCȑ຾Չྗ߾ϩ݋Ǵаዴҥӣᙟѡᆶӣᙟѡϐ໔ϐᜢᖄ܄ǴନΑᑔᒧӣᙟѡѦǴҭϩ

Ңаಔӝӣ߄όӕङඳΠ٬ҔǴ٠ܭӣᙟѡૈۓǴаዴ߾ຑ՗ྗࣁӣᙟѡϐङඳ٠բ݋

ᙟѡБԄڀ׳ԖၗૻୖԵૈΚǶScheffer（2004）Ӄۓڋӣเᒧ໨ᜪձǴ٠ஒ࠼Њගୢ

ϐႝηແҹаЍජӛໆᐒȐSupport Vector MachineǹSVMȑᘏڗແҹϣ৒੝ቻǴӆаϺ

੿نМϩᜪݤȐNaive Bayes Classifierȑϩ݋ແҹ੝ቻǴа୔ϩ࠼Њܭແҹύ܌ගୢᚒϐ

ЊගୢԾ୏ϯӣ࠼ډЊჹᔈӣเϣ৒Ǵаၲ࠼ឦӣเᜪձӣᔈ܌ឦᜪձǴӆਥᏵແҹ܌

ᙟǴLorch ฻ΓȐ2001ȑᇡࣁ໺಍ᔠ઩س಍Ώ๱ख़זܭೲӣᔈ٬Ҕޣሡ؃ǴԶߚଞჹୢ

ᚒ๏ϒዴჴӣᔈǶӢԜǴගр΋঺ᙴᏢୢเس಍ȐMedical Definitional Question Answering 

SystemǴMedQA)Ǵ၀ࣴزаᅱ࿎ᏢಞБԄஒୢᚒԾ୏ϩᜪȐӵǺϩԋ WhatǵHow ฻Ǵ

What߄ҢୢۓကԶ Howୢࢂ߾բݤȑǴ٬ҔޣջёዴჴவୢᚒύڗளเᙟǴׯ๓໺಍

ᔠ઩س಍аᜢᗖӷБԄזೲӣᔈǶ 

 

(B)ၗૻᔠ઩ၗૻᔠ઩ၗૻᔠ઩ၗૻᔠ઩ 

  ၗૻᔠ઩ӭаۓကᜢᗖӷຒ຾Չཛྷ൨Ǵࡑཛྷ൨ֹࡕջёڗள࣬ᜢЎҹ܈ၗૻϐӣ

㎸ǶჹԜǴεӭࣴزΏଞჹғނᙴᏢሦୱ຾Չၗૻᔠ઩ǴHuang฻ΓȐ2006ȑΏଞჹғ

ᙴᏢЎ᝘ǴауமЎނғڗǴ٠ගр΋঺షӝԄᜢ߯ኳԄаᘏ݋ϩ܄ᙴᏢЎ᝘ϐᜢᖄނ

᝘ϐ໔ᜢᖄ܄ӕਔගଯၗૻᔠ઩ϐ҅ዴ܄ǶHahu ฻ΓȐ2002ȑ୷ܭᙴᕍፓ่݀ࢗගр

΋঺ᙴᕍԾฅᇟسق಍Ȑ̉edSynDiKATeȑ，٬ᔠ઩фૈ׳уαᇟϯǶ೸ၸຒ༼ೱ่ᜢ

߯ӃஒЎҹϩ݋Ǵ٠ਥᏵཷۺǵᇟཀᜢ߯ஒޕ᛽ཷۺᙯඤԋᡄᒠ่ᄬа᏾ӝԋᙴᕍޕ᛽

৤ǶUzuner฻ΓȐ2010ȑ߾ଞჹᖏ׉૶ᒵගраୢᚒࣁᏤӛϐᙴᕍ૶ᒵኳԄǴаࡌҥੰ

ᐕϐᜢᖄ٠܄ᔈҔܭᙴᕍ૶ᒵ઩ЇǴ຾ԶёගٮᙴៈΓ঩ၨ҅ࣁዴϐᙴᕍૻ৲Ƕ၀ࣴز

ᙖҗᙴᏢᇟق಍΋س಍ȐUnified Medical Language SystemǴUMLSȑۓက੯ੰᜪࠠᆶੱ

ǴӆаᙖҗЍජӛໆᐒȐSupport Vector MachinesǴSVMȑஒੰᐕϐख़ाᇟѡǵ੝ᗺރ

຾Չ௨ׇᆶϩᜪǴ٠೸ၸ੝ቻӛໆڗளຒ༼ᜢᖄ܄ǶRindfleschک FiszmanȐ2003ȑа

Hypernymicཷࣁۺ୷ගр΋঺ᇟ่قᄬаှញ٠ᔈҔғނᙴᏢሦୱᔠ઩س಍Ǵ೸ၸ಍΋

ᙴᏢᇟسق಍ȐUnified Medical Language SystemǴUMLSȑᆶԾฅᇟقೀ౛аࡌҥᇟཀ

ᆛၡǴӆуΕ HypernymicғނϩᜪᏢཷ٬ۺᇟཀڀ׳ᡏǴаԜБԄૈගଯᇟཀᆒዴࡋ
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ҭૈᔈҔܭၗૻᔠ઩ೌמа෧Ͽس಍ᒱᇤǶԜѦǴଞჹၗૻໆၸܭᚳεǴࡺคݤଞჹ٬

ҔޣዴϪᑔᒧЎҹϐୢᚒǴMingxinȐ2011ȑаᇟཀᆛࣁ୷ࡌҥ΋঺ၗૻᔠ઩س಍ȐInfo 

rmation retrievalǴIRȑǴ၀ࣴزаҁᡏፕӃଞჹᆛ।Ўҹϐ HTML ᇟݤаၗૻඔॊࢎᄬ

ȐRDFȑගڗख़ाૻ৲Ǵ٠ஒڀԖ࣬ӕཷۺϐၗૻ࣬ϕᜢᖄǴவύҭଞჹၸѐཛྷ൨इᒵ

аڗளᆛ।ᆶᜢᗖӷϐᜢᖄࡌ٠܄ҥၗ਑৤Ǵځж౛ΓջёਥᏵၗ਑৤ᆶཛྷ൨ӷՍ຾Չ

ᜢᖄ٠ග҅ٮዴӣᔈ٬ܭҔޣǶTeng฻ΓȐ2010ȑ߾೸ၸဂ໣Ўҹவύ൨פЬᚒБԄǴ

٬Ўҹڀ׳ᜢᖄ܄Ƕ၀ࣴزΏᇆ໣೏ӭΓᗺᒧ᎙᠐ϐЎҹǴӕਔࣴزЎҹϐᜢᖄ܄ᆶӅ

ӕ੝ቻȐջ୷ҁाન Basic ElementǴBEǺх֖ᇟѡϐ໒ᓐǵঅႬຒᆶೱ่ᜢ߯ȑǴճ

ҔӅӕ੝ቻբࣁЎҹᑔᒧచҹ٠຾Չဂ໣ϩ݋Ƕ྽ύǴYinȐ2011ȑջаЇҔკ੝ࡌ܄

ҥғނᙴᏢሦୱЎ᝘ᔠ઩ኳԄǴаڗளЎ᝘ᔠ઩ϐന٫ၡ৩Ƕ၀ࣴزӃаೱᙹϩ݋ᄽᆉ

ࡋЎ᝘΢ΠЎϐϣ৒೏ЇҔᐒ౗Ǵ٠೸ၸၗૻᜢᖄБԄำ݋ȐDegree Distributionȑϩݤ

ȐDegreeȑբࣁำࡋጄൎǴനࡕаᜢᗖӷ៾ख़ȐOkapiȑբࣁᔠ઩୷ྗጕǴаղᘐ၀კ

ϐ࿯ᗺࢂցࣁጄൎϣǴ຾Զቚ຾Ў᝘ᔠ઩ϐਏ݀Ƕ 

  ᆕ΢܌ॊǴୢเᔈҔሦୱёଞჹ੝ޕۓ᛽ሦୱ຾Չ၌ୢБԄڗளӣᔈǴ܈аᔠ઩Б

ԄڗளၗૻǴࣣԖ೚ӭЎ᝘຾ՉࣴزӚሦୱϐୢเᐒڋਏ݀ǴаΠΏଞჹӚࣴزϐୢเ

߄Ǵӵ߄಍ᔈҔቫय़ϩձ༼᏾ԋس  ҢǶ܌2.1
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߄ 2.1ǵୢเᔈҔሦୱЎ᝘༼᏾߄ 
ᔈҔሦୱᔈҔሦୱᔈҔሦୱᔈҔሦୱ ࣬ᜢࣴ࣬زᜢࣴ࣬زᜢࣴ࣬زᜢࣴೌמ زӜᆀೌמӜᆀೌמӜᆀೌמӜᆀ Ҟޑᆶ่݀Ҟޑᆶ่݀Ҟޑᆶ่݀Ҟޑᆶ่݀ 

Cao฻ΓȐ2010ȑ 
ጕ ΢ ୢ เ س ಍

ȐAskHERMESȑ 

аᘏڗፄᚇǵค਱Ԅϯϐᖏ׉ൔ֋ख़ᗺǴ٠

ஒᘏڗख़ᗺ٠Ծ୏ϩᜪୢᚒЬᚒаዴҥᜢᗖ

ӷǴᕴ่׎ࡕԋเਢǶ 

Terol฻ΓȐ2007ȑ ᙴᕍϕᖄᆛୢเس಍ 

೸ၸԾฅᇟقೀ౛аϷቶ݋ှݱᏔǴ่ӝ಍

΋ᙴᏢᇟسق಍ᆶᙴᕍೌᇟᆛаዴୢߥเس

಍ϐၗૻ҅ዴ܄ǴЪૈӕਔೀ౛஑ԖӜຒᆶ

ԾฅᇟقϐୢเǶ 

Dalmasک Webber
Ȑ2007ȑ 

ୢᚒှเኳԄ 

೸ၸኳԄკࠠำׇ຾Չྗ߾ϩ݋Ǵаዴҥӣ

ᙟѡᆶӣᙟѡϐ໔ϐᜢᖄ܄Ǵ٠Եໆӣᙟѡ

ϐङඳ٠բࣁຑ՗ྗ߾Ǵаዴۓӣᙟѡૈܭ

όӕङඳΠ٬ҔǶ 

GuoϷ Zhang
Ȑ2009ȑ 

ᙴᕍሦୱୢเس಍ 
ᙖҗᇟཀᜢ߯௖઩ගрၗ਑৤ܭሦୱޕ᛽΢

ЬᚒǴࣁǴаᙴᕍሦୱݤҢҁᡏᇟཀϐБ߄

٠೸ၸԾฅᇟقϩ݋຾Չᜢᗖೱ่Ƕ 

SchefferȐ2004ȑ ႝηແҹԾ୏ӣᙟس಍ 

аЍජӛໆᐒᘏڗແҹϣ৒੝ቻǴӆаϺ੿

ແܭЊ࠼ແҹ੝ቻǴа୔ϩ݋ϩݤМϩᜪن

ҹύ܌ගୢᚒϐ܌ឦᜪձǴӆਥᏵແҹ܌ឦ

ӣเᜪձӣᔈ࠼Њჹᔈӣเϣ৒Ƕ 

ୢเس಍ 

Lorch฻ΓȐ2001ȑ ᙴᏢୢเس಍ 
၀ࣴزаᅱ࿎ᏢಞБԄஒୢᚒԾ୏ϩᜪǴ٬

ҔޣջёዴჴவୢᚒύڗளเᙟǴׯ๓໺಍

ᔠ઩س಍аᜢᗖӷБԄזೲӣᔈǶ 

Huang฻Γ

Ȑ2006ȑ 
షӝԄᜢ߯ኳԄ 

ᘏڗғނᙴᏢЎ᝘Ǵ೸ၸభቫѡ݋ှݤ

ȐShallow Parsingȑڗளᇟݤǵᇟཀϐ่ᄬǴ

ӆа೥ஂݤ຾Չϰଛа૽ግኳԄᘏڗғނᙴ

ᏢЎ᝘ϐЬᚒǶ 

Hahu฻ΓȐ2002ȑ ᙴᕍԾฅᇟسق಍ 
೸ၸຒ༼ೱ่ᜢ߯ӃஒЎҹϩ݋Ǵ٠ਥᏵཷ

ᙯඤԋᡄᒠ่ᄬаۺ᛽ཷޕǵᇟཀᜢ߯ஒۺ

᏾ӝԋᙴᕍޕ᛽৤Ƕ 

Uzuner฻Γ

Ȑ2010ȑ 
аୢᚒࣁᏤӛϐᙴᕍ૶

ᒵኳԄ 

೸ၸᇟཀᜢ߯ගраୢᚒࣁᏤӛϐᙴᕍ૶ᒵ

ኳԄǴᙖҗᙴᏢᇟق಍΋س಍ۓက੯ੰᜪࠠ

ᆶੱރǴӆаᙖҗЍජӛໆᐒஒੰᐕϐख़ा

ᇟѡǵ੝ᗺ຾Չ௨ׇᆶϩᜪǶ 

MingxinȐ2011ȑ 
аᇟཀᆛࣁ୷ࡌҥ΋঺

ၗૻᔠ઩س಍ 

аҁᡏፕӃଞჹᆛ।Ўҹϐ HTML ᇟݤаၗ

ૻඔॊࢎᄬගڗख़ाૻ৲Ǵ٠ஒڀԖ࣬ӕཷ

ϐၗૻ࣬ϕᜢᖄǴவύҭଞჹၸѐཛྷ൨इۺ

ᒵаڗளᆛ।ᆶᜢᗖӷϐᜢᖄࡌ٠܄ҥၗ਑

৤Ƕ 

Rindfleschک
FiszmanȐ2003ȑ 

಍΋ᙴᏢᇟسق಍ 

аԾฅᇟقೀ౛аࡌҥᇟཀᆛၡǴӆуΕ

HypernymicғނϩᜪᏢཷ٬ۺᇟཀڀ׳ᡏǴ

аԜБԄૈගଯᇟཀᆒዴࡋҭૈᔈҔܭၗૻ

ᔠ઩ೌמа෧Ͽس಍ᒱᇤǶ 

Teng฻ΓȐ2010ȑ 
а٬ҔࣁޣᏤӛϐЎҹ

ᄔाᔠ઩ 

ਥᏵЎҹϐᜢᖄ܄ᆶӅӕ੝ቻȐջ୷ҁाન

Basic ElementǴBEǺх֖ᇟѡϐ໒ᓐǵঅႬ

ຒᆶೱ่ᜢ߯ȑǴճҔӅӕ੝ቻբࣁЎҹᑔ

ᒧచҹ٠຾Չဂ໣ϩ݋Ƕ 

ၗૻᔠ઩ 

YinȐ2011ȑ 
ЇҔკ੝ࡌ܄ҥғނᙴ

ᏢሦୱЎ᝘ᔠ઩ 

аೱᙹϩ݋ᄽᆉݤϩ݋Ў᝘΢ΠЎϐϣ৒೏

ЇҔᐒ౗Ǵ٠೸ၸၗૻᜢᖄБԄำࡋբࣁำ

ᔠ઩୷ྗࣁаᜢᗖӷ៾ख़բࡕጄൎǴനࡋ

ጕǴаղᘐ၀კϐ࿯ᗺࢂցࣁጄൎϣǴ຾Զ

ቚ຾Ў᝘ᔠ઩ϐਏ݀Ƕ 
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2.2.2 ୢเೌמϩୢ݋เೌמϩୢ݋เೌמϩୢ݋เೌמϩ݋ 

ளЎҹϐ੝ቻᆶЬᚒ฻Ǵӆڗ٠݋ӭኧ೿ଞჹЎҹӃՉှزύǴၸѐࣴೌמเୢܭ  

຾ՉӣᙟϐҺ୍ǹӢԜҁࣴزΏଞჹȨаЎҹЬᚒϩᜪȩǵȨаЎҹ੝ቻϩᜪȩϷȨаЎ

ҹᇟཀϩᜪȩ຾Չ࣬ᜢЎ᝘௖૸Ƕ 

 

(A)аЎҹЬᚒϩᜪаЎҹЬᚒϩᜪаЎҹЬᚒϩᜪаЎҹЬᚒϩᜪ 

  ଞჹЎҹЬᚒϩ݋೽ϩǴOh ฻ΓȐ2012ȑΏගр΋঺ୢเس಍ᏢಞᐒڋǴ೸ၸ౜

ԖୢเЎҹаϩ่݋ᄬȐӵຒ܄ᆶ஑ԖӜຒ฻ȑǴӆаຒက੃ݤݔ຾Չᇟཀϩ݋Ǵவύ

ளୢѡᆶӣᙟѡϐಔӝȐӣเ਱ԄǵӣเЬᚒǵҞ኱ᆶႣයӣเϣ৒ȑǴ࿶җᏢಞᐒڗ

،ᆒዴှ׳ளӣᙟѡǴаԜБԄૈڗளୢѡϐख़ाӷຒ٠ೱ่࣬ᜢӣᙟЎҹаڗջёڋ

ୢᚒǴӕਔҭගଯୢᚒှ،ϐਏ౗ǶYangarber฻ΓȐ2000ȑගр΋঺ߚᅱ࿎ԄԾ୏ϯ

ᜢᖄຑ՗ኳԄȐThe Discovery ProcedureǴExDIsCOȑǴ२ӃஒЎҹ຾ՉЎ่ݤᄬܨ Ȑှջ

Ьຒǵ୏ຒᆶڙຒȑǴӆਥᏵຒ༼᜘ǵຒᓎ฻БԄפр΋ಔংᒧኳԄȐջᅿηኳԄ Seed 

PatternsȑǴ٠೸ၸᅿηኳԄᆶЎҹϣ่ᄬൂӷКჹаղᘐЎҹ܌ឦᜪձǴനࡕջёਥᏵ

ᜪձ຾ՉЎҹᜢᖄϩ݋ǴаԜБԄคሡ೸ၸ᠐ޣԾՉှ᠐ࢂ܈኱૶ջёԾ୏ᜢᖄ࣬ᜢၗ

਑ауமᑔᒧǶHan฻ΓȐ2007ȑගраӃዴୢۓᚒᜪࠠࡌ٠ҥӚᜪࠠ࣬ᜢຒ༼ǴܭԜ

ջёӃவୢᚒύղ،ୢᚒҞ኱٠ϩୢ݋ᚒᔠ઩ϐᜪձǴа຾Չᘉεࢗ၌٠ගڗၸѐӅӕ

р౜ϐၗૻբࣁѦ೽ၗྍǶ၀ࣴزΏафૈߕឦϩ݋ᏔȐConexor FDG Parserȑගڗ୏

ຒ܈ӜຒǴ٠аᘉ৖ೌמᕇ࣬ڗᜢၗૻϐᇟѡǴനࡕаӚᅿྗ߾ȐϧᎩڀ܈Ԗೌᇟȑ຾

Չຑϩᆶ௨ׇᆶᘏڗǴаԜБԄૈ੃ନၸܭϧᎩаᆒᙁᇟѡǴ٠ሀံڀ׳ཀကϐӣᙟѡ

բୖࣁԵǶ 

 

(B)аЎҹ੝ቻϩᜪаЎҹ੝ቻϩᜪаЎҹ੝ቻϩᜪаЎҹ੝ቻϩᜪ 

  ᙖҗЎҹ੝ቻϩ݋ǴջёਥᏵϩ่݀݋ᆶచҹ຾ՉᜢᖄаϷ࣬՟܄ೱ Ƕ่ӢԜǴJones

ک LoveȐ2007ȑගрܭЎҹᜢᖄύڀԖЬᚒفՅתᄽኳԄǴऩᜢ߯ຫ࣬ڀ՟߄߾܄Ң

཮Ԗ࣍ᘪ߾ޣՅȐջ௒१فࢌᄽᜢᖄύϐתдځՅǴԜѦҭԖفϐ໔Ӹӧ΋ঁӅӕޣٿ

ᜢ߯բҔр౜ȑǴ೸ၸङඳᕉნǵᜢ߯ࣁϰଛྗ߾аڗளЎҹϐӅӕᜢ߯Ƕ೸ၸኳԄа

Ƕ྽ύଞჹ၌ୢڋᐒ݋ుΕᆶᘉ৖ᜢᖄϩ׳БԄૈځԖ࣬՟ϐЎҹǴڀՅբҔ௢౛рف

ѡёх֖ӭᅿୢᚒచҹǴӵǺШࣚ΢നࢂࢬݞޑߏϙሶǻ྽ύచҹԖ୔ୱ܄ȐШࣚ΢ȑǵ

Кၨ܄ȐനޑߏȑаϷ၌ୢނȐࢬݞȑǴӢԶคݤаൂ΋ࡋف຾ՉӣᙟǶܭԜǴOh฻Γ
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Ȑ2011ȑΏගр΋঺ፄӝԄୢเس಍ȐCompositional QAȑǴଞჹୢᚒ਱ԄȐൂ΋ୢ໨܈

ӣᙟޕ୷аளࣁ٠аԜ߾ղᘐྗࣁӦᗺ฻ȑբ܈Ȑਔ໔ڋӭख़ୢ໨ȑǵЬᚒǵୢᚒज़ࢂ

ѡϐᜪࠠᆶ਱ԄǴ຾ԶаᇟཀϰଛኳԄȐLexico-Semantic PatternsǴLSPsȑଞჹୢᚒచ

ҹϩձפ൨เਢǴനࡕӆஒเਢಔԋ٠ӣᙟǶKo ฻ΓȐ2004ȑගраख़ा܄ᇟѡբࣁ

ЎҹϩᜪϐਥᏵǴауமЎҹϩᜪೌמǶ၀ೌמϐཷۺΏҗЎҹᄔाۯ՜Ǵ೸ၸᇟѡϣ

৒ᆶ኱ᚒ಄ӝࡋǵᇟѡᜏᓎ฻៾ख़ीᆉڗளख़ा܄ளϩǴਥᏵख़ा܄ளϩኧڗளЎҹϩ

ᜪϐ٩ᏵǶܭၸѐࣴزதаᜢᗖӷຒ຾ՉϩᜪǴԶ۹ຎբޣၗૻҭёԋࣁϩᜪྗ߾ǶӢ

ԜǴLegara฻ΓȐ2011ȑගр΋঺ਥᏵբޣ࿿ӜԾ୏ϯϩᜪ஑ឯЎകǴਥᏵբޣቪբ॥

਱ғԋѤঁྗ߾Ǻ(1)ѡݤǵ(2)่ ᄬǵ(3)ຒ༼ǵ(4)ϣ৒੝ᗺǴ٠٩ྣ΢ॊྗ߾຾Չᓎ౗

௨ׇȐFrequency Ranking MethodǴFRM)ȑаϷቹៜελ௨ׇȐEffect Size Ranking 

MethodǴESRM)ǴനࡕΏа௨ׇ่݀բࣁϩᜪ኱ྗǴ၀ࣴزஒԜբݤᔈҔܭཀـ஑ឯύ

٠ว౜аԜБԄ่݀Ώᓬܭᓎ౗ϩᜪݤǶ 

 

(C)аЎҹᇟཀှ݋аЎҹᇟཀှ݋аЎҹᇟཀှ݋аЎҹᇟཀှ݋ 

  εӭୢเس಍ȐQuestion AnsweringǴQAȑΏӃۓက੝ۓӜຒȐNamed EntitiesǴNEsȑ

аࡌҥୢเᐒڋǴՠऩағࢲᇟقȐCommon NounǴCNȑࣁ୷ϐ၌ୢѡ߾คݤዴჴڗ

ளӣᙟǶࡺࢂǴMoreda฻ΓȐ2011ȑаᇟཀೕ߾ᆶᇟ༼ᆛȐWordNetȑࣁ୷ࡌҥ΋঺ᇟ

ཀୢเس಍Ƕ၀ࣴز२Ӄ຾Չ၌ୢѡᄽᆉϩ݋аΑှ၌ୢѡϐᇟཀفՅǴ຾ԶуΕᇟ༼

ᆛȐWordNetȑᇟཀኳԄаڗளၸѐᜪ՟ୢᚒϐӣᙟѡǴӆаЬाᜢᗖ኱૶ȐProp BankǴ

PBȑБԄ຾Չ஑ԖӜຒᆶғࢲᇟقᜢᖄǶDunlavyȐ2007ȑ฻Γගр΋঺᏾ӝၗૻࢗ၌

಍ӃਥᏵЎѡՏ࿼ǵЎҹϣ৒฻੝س಍ȐThe Query, Cluster, SummarizeǴQCSȑǴ၀س

ȐLatent semantic indexingǴLSIȑ຾Չೌמ኱૶Ўҹϐख़ाᇟѡǴ೸ၸወӧᇟཀ઩Ї܄

࣬ᜢࢗ܄၌ϩ݋Ǵӆаঅ୊ݤȐTrimmingȑѐନڀԖ࣬ᜢᇟѡဂ໣ϐϧߏᇟѡа׎ԋᄔ

ाǴനࡕа࣬ᜢ܄ஒሀ෧ӈрගଯࢗ၌ਏ੻ǶErdogan฻ΓȐ2005ȑஒᇟ่ݤᄬ่ӝᇟ

ཀ٠ගрΟᅿБݤаࡌҥᇟقኳԄуமᇟॣᒣ᛽ૈΚǶ೸ၸወӧᇟཀϩ݋ǵᚈೱᇟཀຒ

༼ኳࠠȐTwo-Level Semantic-Lexical Modelingȑှ݋ၗ਑ϐ࣬ᜢ٠܄аᐒ౗ኳࠠीᆉຒ

༼ׇӈǴനࡕаനε⪖ݤȐMaximum EntropyǴMEȑ่ӝԋᇟقኳԄǴ࿶җԜኳԄૈቚ

уᇟཀϐᒣ᛽ૈΚҭૈගଯຒ༼᏾ӝϐᆙஏࡋǶRuiz-Casado฻ΓȐ2007ȑගр΋঺а

ຒ༼ኳԄԾ୏᛽ձᇟཀᜢ߯Ǵ२Ӄаനλຯᚆݤीᆉޣٿ໔ϐ࣬՟٠܄аંତБԄև

౜Ǵ٠வύѐନค࣬ᜢ܄Ǵനࡕ᏾ӝԋ΋঺੝ۓᜢ߯Ǵаᘏڗᇟཀ໔੝ਸᜢ߯ȐٯӵǺ
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Еࢃϐܭϼ໚سᜢ߯ǺЕࢂࢃϼ໚ޑس΋೽ϩȑҭૈ୷ܭЎҹǵ੝ۓሦୱ׎ԋ᏾ᡏ-೽

ϩϐᜢ߯ȐHolonymyȑǶ೸ၸ಍ीϩ݋ёԾ୏Ⴃෳ٣ٿҹϐᜢᖄ܄Ǵՠҗܭᇟཀᜢ߯ܰ

೷ԋᇟѡڀԖӭᅿှញǴӢԜ Dorr ک GaasterlandȐ2007ȑගр΋঺Եໆਔᄊᆶᇟཀᜢ

߯ϐ่ӝኳԄǴ୷ܭਔׇᜢ ǵ߯٣ҹᢀᗺ฻ஒ࣬ᜢ٣ҹ่ӝǶ२ӃΏਥᏵ୏ຒਔᄊȐBasic 

Tense StructureǴBTSǴх֖౜ӧǵၸѐǵ҂ٰȑᙯԋંତ٠а࣬ᜢ׎܄ԋਔᄊ่ᄬ

ȐComplex Tense StructureǴCTSȑǴவύуΕᇟݤऊ״ਔᄊ่ᄬ׎ԋۯ՜ਔᄊ่ᄬ

ȐConstraint on Derived Tense StructuresǴCDTSȑǴനࡕаಔӝ௨ׇݤಔᙃЬᚒϐᜢᖄ

Ǵ೸ၸख़߾Եໆྗࣁ၀ኳԄΏஒӢ݀ᜢ߯аϷਔׇೱ่բܭᇟѡǴҗ܄ᜢ࣬ڗջёᘏ܄

ཥϩ݋ᆶှញёගଯӭ฽٣ҹᜢᖄϐ᏾ӝ܄Ƕ 

  ᆕӝ΢ॊǴଞჹୢเೌמቫय़ࣣԖ೚ӭЎ᝘ࣴزǴคፕਥᏵЎҹϐЬᚒǵЎҹϐ੝

ቻ܈ਥᏵЎҹᇟཀБԄǴࣣ٬ၗૻှ݋БԄ׳уӭϡǵ׳่݀ځуᆒྗǴԶځ٩όӕᔈ

Ҕᆶೌמϩձ༼᏾ԋ߄Ǵӵ߄  ҢǶ܌2.2
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߄ 2.2ǵୢเೌמЎ᝘༼᏾߄ 
 ᆶ่݀ޑᆶ่݀Ҟޑᆶ่݀Ҟޑᆶ่݀ҞޑӜᆀ ҞೌמӜᆀೌמӜᆀೌמӜᆀೌמ زᜢࣴ࣬زᜢࣴ࣬زᜢࣴ࣬ز೽ϩ ࣬ᜢࣴೌמ೽ϩೌמ೽ϩೌמ೽ϩೌמ

Oh฻ΓȐ2012ȑ ୢเس಍Ꮲಞᐒڋ 
౜ԖୢเЎҹаϩ่݋ᄬӵȐຒ܄ᆶ஑ԖӜ

ຒ฻ȑǴӆаຒက੃ݤݔ຾Չᇟཀϩ݋Ǵவ

ύڗளୢѡᆶӣᙟѡϐಔӝǶ 

Yangarber฻Γ

Ȑ2000ȑ 
Ծ୏ϯᜢᖄຑ՗ኳԄ 

ஒЎҹ຾ՉЎ่ݤᄬှܨȐջЬຒǵ୏ຒᆶ

р΋פຒȑǴӆਥᏵຒ༼᜘ǵຒᓎ฻БԄڙ

ಔংᒧኳԄǴ٠೸ၸᅿηኳԄᆶЎҹϣ่ᄬ

ൂӷКჹаղᘐЎҹ܌ឦᜪձǶ 

аЎҹЬᚒ

ϩᜪ 

Han฻ΓȐ2007ȑ ϩୢ݋ᚒᔠ઩ϐᜪձ 

ዴୢۓᚒᜪࠠࡌ٠ҥӚᜪࠠ࣬ᜢຒ༼ǴܭԜ

ջёӃவୢᚒύղ،ୢᚒҞ኱٠ϩୢ݋ᚒᔠ

઩ϐᜪձǴа຾Չᘉεࢗ၌٠ගڗၸѐӅӕ

р౜ϐၗૻբࣁѦ೽ၗྍǶ 

Jonesک Love
Ȑ2007ȑ 

ЬᚒفՅתᄽኳԄ 
೸ၸወӧᇟཀϩ٠݋೸ၸङඳᕉნǵᜢ߯ࣁ

ϰଛྗ߾аڗளЎҹϐӅӕᜢ߯Ƕ೸ၸኳԄ

аفՅբҔ௢౛рڀԖ࣬՟ϐЎҹǶ 

Ko ฻ΓȐ2004ȑ 
аख़ा܄ᇟѡբࣁЎ

ҹϩᜪ 

೸ၸᇟѡϣ৒ᆶ኱ᚒ಄ӝࡋǵᇟѡᜏᓎ฻៾

ख़ीᆉڗளख़ा܄ளϩǴਥᏵख़ा܄ளϩኧ

 ளЎҹϩᜪϐ٩ᏵǶڗ

Legara฻ΓȐ2011ȑ 
ਥᏵբޣ࿿ӜԾ୏ϯ

ϩᜪ 

ਥᏵբޣቪբ॥਱ғԋѤঁྗ߾Ǻ(1)ѡݤǵ

(2)่ ᄬǵ(3)ຒ༼ǵ(4)ϣ৒੝ᗺǴ٠٩ྣ΢ॊ

ࡕ຾Չᓎ౗௨ׇаϷቹៜελ௨ׇǴന߾ྗ

Ώа௨ׇ่݀բࣁϩᜪ኱ྗǶ 

аЎҹ੝ቻ

ϩᜪ 

Oh฻ΓȐ2011ȑ 
ፄ ӝ Ԅ ୢ เ س ಍

ȐCompositional QAȑ 

аྗ߾ղᘐБԄ຾Չୢᚒϩ݋Ǵଞჹୢᚒ਱

ԄȐൂ΋ୢ໨ࢂ܈ӭख़ୢ໨ȑǵЬᚒǵୢᚒज़

ࣁ٠аԜ߾ղᘐྗࣁӦᗺ฻ȑբ܈Ȑਔ໔ڋ

୷аளޕӣᙟѡϐᜪࠠᆶ਱ԄǶ 

MoredaȐ2011ȑ ᇟཀୢเس಍ 

຾Չ၌ୢѡᄽᆉϩ݋аΑှ၌ୢѡϐᇟཀف

ՅǴ຾ԶуΕᇟ༼ᆛȐWordNetȑᇟཀኳԄа

ளၸѐᜪ՟ୢᚒϐӣᙟѡǴӆаЬाᜢᗖڗ

኱૶ȐProp BankǴPBȑБԄ຾Չ஑ԖӜຒᆶ

ғࢲᇟقᜢᖄǶ 

DunlavyȐ2007ȑ ᏾ӝၗૻࢗ၌س಍ 

ਥᏵЎѡՏ࿼ǵЎҹϣ৒฻੝܄኱૶Ўҹϐ

ख़ाᇟѡǴ೸ၸወӧᇟཀ઩Їೌמ຾Չ࣬ᜢ

Ԗ࣬ᜢᇟѡڀѐନݤǴӆаঅ୊݋၌ϩࢗ܄

ဂ໣ϐϧߏᇟѡа׎ԋᄔाǴനࡕа࣬ᜢ܄

ஒሀ෧ӈрගଯࢗ၌ਏ੻Ƕ 
Erdogan฻Γ

Ȑ2005ȑ 
ᇟॣᒣ᛽ૈΚ 

೸ၸወӧᇟཀϩ݋ǵᚈೱᇟཀຒ༼ኳࠠှ݋

ၗ਑ϐ࣬ᜢ٠܄аᐒ౗ኳࠠीᆉຒ༼ׇӈǶ 

Ruiz-Casado฻Γ

Ȑ2007ȑ 
аຒ༼ኳԄԾ୏᛽ձ

ᇟཀᜢ߯ 

аനλຯᚆݤीᆉޣٿ໔ϐ࣬՟٠܄аંତ

БԄև౜Ǵ٠வύѐନค࣬ᜢ܄Ǵനࡕ᏾ӝ

ԋ΋঺੝ۓᜢ߯Ǵаᘏڗᇟཀ໔੝ਸᜢ߯ 

аЎҹᇟཀ

 ݋ှ

DorrکGaasterland
Ȑ2007ȑ 

Եໆਔᄊᆶᇟཀᜢ߯

ϐ่ӝኳԄ 

ਥᏵ୏ຒਔᄊᙯԋંତ٠а࣬ᜢ׎܄ԋਔᄊ

่ᄬǴவύуΕᇟݤऊ״ਔᄊ่ᄬ׎ԋۯ՜

ਔᄊ่ᄬǴനࡕаಔӝ௨ׇݤಔᙃЬᚒϐᜢ

ᖄ܄Ƕ 
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2.3 ᄔाᔈҔᄔाᔈҔᄔाᔈҔᄔाᔈҔᆶೌמϩ݋ᆶೌמϩ݋ᆶೌמϩ݋ᆶೌמϩ݋ 

  ჹܭᄔाᔈҔᆶೌמ᝼ᚒԶقǴҁࣴزଞჹᄔाᔈҔБԄᆶᄔाࡌҥೌמ຾Չ࣬ᜢ

Ў᝘௖૸Ǵ྽ύᄔाᔈҔёϩࣁሦୱϩ݋ᆶЎҹᜪࠠϩ݋ᆶᄔाೌמϩ݋Ο೽ϩǴයఈ

 ҥᄔाǶࡌǴவύ܄ు΋ቫᕕှЎҹወӧϐၗ਑੝׳БԄǴа݋ύᢀჸᄔाЎҹϐှځܭ

 

2.3.1 ᄔाᄔाᄔाᄔाሦୱϩ݋ሦୱϩ݋ሦୱϩ݋ሦୱϩ݋ 

᛽ሦୱȩаϷȨጕ΢ջਔᆛሞޕ஑཰ۓΏଞჹȨ੝زᄔाᔈҔሦୱ௖૸ύǴҁࣴܭ  

ᆛၡሦୱȩ฻ٿЬᚒ຾Չ࣬ᜢЎ᝘௖૸Ǵයఈவύ௖૸ୢเᔈҔੋ܌ϷϐጄൎᆶሦୱǶ

аΠջଞჹȨ੝ۓ஑཰ޕ᛽ሦୱȩаϷȨጕ΢ջਔᆛሞᆛၡሦୱȩ຾ՉЎ᝘௖૸Ƕ 

 

(A)੝ۓ஑཰ޕ᛽ሦୱ੝ۓ஑཰ޕ᛽ሦୱ੝ۓ஑཰ޕ᛽ሦୱ੝ۓ஑཰ޕ᛽ሦୱ 

  ჹܭЎҹᄔाεӭΏᔈҔܭၗ਑ၸໆεڀࢂ܈Ԗၸӭ࣬՟ЬᚒЎҹϐሦୱǴӵᙴᕍ

ሦୱǵጕ΢ཥᆪᆶࡓݤሦୱ฻ǶଞჹᙴᏢሦୱЎтኧໆၸӭୢᚒǴElhadad฻ΓȐ2005ȑ

Ώࡌҥ΋঺಍΋ᄔाኳԄǴ୷ܭཛྷ൨ᔠ઩ೌמஒ่݀ځ຾Չᄔाᕴ่аڐշ٬Ҕ׳ޣԖ

ਏᘤំǶ၀س಍ΏаЬᚒᐋཷۺஒЬᚒբࣁೱ่࿯ᗺǴӃஒЎҹ຾ՉЬᚒϩဂӆਥᏵᔠ

઩Ьᚒפр࣬ᜢЎҹǴӆஒ࣬ᜢЎҹ຾ՉӭЎҹᄔाа׎ԋཛྷ൨ᕴ่ǶܭԜǴ၀ኳԄૈ

ၸᘠεໆᙴᏢၗૻǴ٠ග٬ٮҔޣ੝ࢗۓ၌ϐڀᡏᕴ่ǶLing ฻ΓȐ2007ȑගр΋঺а

୷ӢᏢࣁࡋف୷ϐъ่ᄬϯᄔाೌמǴᙴᏢᏢޣёᙖҗԜܭೌמᙴᏢၗ਑৤ύஒЎ᝘຾

Չъ่ᄬϯᄔाǴࣁ׳Бߡᆶࢗ၌ܭ၀ሦୱനཥၗૻǶ၀ೌמ࿶җӷڂᔠ઩ǵၸᘠӕက

ຒБԄ૽ግኳࠠڗрЎҹᜢᗖӷ٠բࣁҞ኱୷ӢǴ೸ၸҞ኱୷ӢբࣁᇟѡᘏڗచҹǴӆ

аޜ໔ӛໆኳࠠȐVector Space ModelǴVSMȑǵᐒ౗ᇟقኳࠠȐProbabilistic Language 

Modelȑ૽ግኳࠠܭᇟཀ೽ϩϐຑϩǴനࡕΏᘏڗᇟѡ׎٠ԋᄔाǶZhou฻ΓȐ2006ȑ

୷ܭԾฅᇟقೀ౛ගр΋঺Ծ୏ϯᘏڗᙴᕍೌᇟኳԄǴᙖҗ஑ܭߐᙴᕍሦୱϐԾฅೀ౛

ᇟقȐMedical Language Extraction and EncodingǴMedLEEȑࡌҥᇟཀ่ᄬǴ࿶җკ׎

ϟय़πࡌڀҥຎ᝺ϯᄔाаౢғཷۺᆶЬᚒǴ೸ၸЬᚒᐋջёղۓ၀ೌᇟϐᇟཀᜪࠠ٠

ᘏڗǶ၀ኳԄёׯ๓ΓπࡌҥᙴᕍೌᇟБԄǴ೸ၸԾฅᇟقೀ౛ஒЎҹᄔाຎ᝺ϯև౜

ҭё෧ᇸ໒วΓ঩ϐॄᏼǶԜѦǴଞჹࡓݤሦୱЎтኧໆၸӭୢᚒǴׯࣁ๓Ћቪݤਢϐ

ਏ౗ǴMoensȐ2007ȑஒݤଣղ،इᒵ฻׎ԄЎਜϒаႝηϯǴ٠ගр΋঺Ծ୏ϯঁਢ

ᄔाᆶᔠ઩фૈǴ٬ҔޣёਥᏵ࣬ᜢਢפٯ൨ፕᗺᆶᒌ၌Ƕҗݤܭଣղ،इᒵឦଯ่ࡋ

ᄬϯЎҹǴڀ٠Ԗۓڰр౜ཷׇۺӈǴ၀ࣴزஒݤଣղ،ЎҹჄϩࣁǺ(1)୷ҁाનȐх
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֖೏֋ǵচ֋ǵਢҗǵ׫ນᜪࠠ฻ȑǵ(2)ङඳǵ(3)࣬ᜢୢࡓݤᚒǵ(4)៏ ៈፕᗺǵ(5)ຊ

،ᆶೀ࿼ǴਥᏵ΢ॊჄϩբ่ࣁᄬᄔाᜢᗖӷᘏ٩ڗᏵǶᙖҗϩଛཷۺஒЎҹϐϣ৒ϩ

ଛԿ܌ឦཷۺǴ٠୷ܭკۺཷ׎Бݤஒ᜘่࣬ᜢ׎܄ԋᄔाǴԜբݤό໻࿯࣪ΓΚᆶਔ

໔Ǵૈ׳ඹৣࡓஒ࣬ᜢਢҹ຾Չᕴ่аБߡ൨פፕᏵǶMoens฻ΓȐ2005ȑගр΋঺೸

ၸ೯Ҕൂܭ΋ЎҹᆶӭЎҹᄔाኳԄǴ٠аቫભϯБԄև౜ЬᚒǵᄔाϷಒ࿯೽ϩǶ၀

ኳࠠӃаຒ܄኱૶ȐPart-Of-SpeechǴPOSȑ኱ᠸڀԖЎ่ݤᄬکᇟཀᜢ߯ϐᇟѡǴӆа

ᄽᆉݤਥᏵЬᚒǵຒ༼ܭЎҹϐᓎ౗ǵ่״಄ဦ฻ǴஒЎҹቫભϯϩപࡌҥЬᚒᐋǴ೸

ၸЬᚒᐋڗளᇟѡаϷჹᔈᇟѡа׎ԋᄔाǶԜѦଞჹӭЎҹԶقǴ၀ࣴزஒဂᆫೌמ

่ӝຒ܄኱૶ೌמǴջёᙖҗЬᚒᐋБԄё٩ྣቫભ׎ԋᄔाǶ၀ኳԄёᔈҔܭόӕᜪ

ࠠЎҹȐӵमЎᚇᇞǵ಻ើԭࣽӄਜ฻ȑǹԜѦǴ၀ኳԄҭёஒЎҹᓸᕭаڗளख़ाၗ

ૻ٠ᔈҔܭཥᆪᓐచ΢ǶXie ک LiuȐ2010ȑ߾ଞჹ੝ۓ཮᝼૶ᒵගра଑ᘜᅱ࿎ԄᏢ

ಞБԄ಍ीϩᜪᘏڀڗжׯ߄๓཮᝼૶ᒵᕴ่Ǵ೸ၸЍජӛໆᐒȐSupport Vector 

MachinesǴSVMȑᅱ࿎ᏢಞБԄ኱૶٠ϩᜪڀԖж܄߄ЎѡǴ٠аቚуڗኬ

ȐUp-samplingȑǵ෧ϿڗኬȐDown-samplingȑکख़ፄڗኬȐRe-samplingȑΟᅿόӕڗ

ኬБԄǴаගଯܭϿኧᜪձȐMinority ClassȑύᘏڗЎѡϐႣෳྗዴ܄Ƕ 

 

(B)ጕ΢ջਔᆛሞᆛၡሦୱጕ΢ջਔᆛሞᆛၡሦୱጕ΢ջਔᆛሞᆛၡሦୱጕ΢ջਔᆛሞᆛၡሦୱ 

  ଞჹεໆᆛ।Ўҹཛྷ൨όܰϐୢᚒǴBouras฻ΓȐ2008ȑගр΋঺ঁΓϯཥᆪ઩Ї

ஒᆛၡཥᆪǵЎകԾ୏ϯᄔा٠೸ၸϩᜪаౢғЎӷ኱ᠸز಍ȐPeRSSonalȑǶ၀ࣴس

ȐText LabelingȑǴ่ӝᆛၡཥᆪ RSSु᎙୍ܺջё຾ՉঁΓϯ୍ܺǶᙖҗӷᓎीᆉڗ

ளཥᆪЎҹϐᜢᗖӷǴ٠аᎩ۰࣬՟܄៾ख़ीᆉᆶϩᜪཥᆪǴനࡕᒧ᏷ڀԖж܄߄ᇟѡ

کՉ୏း࿼և౜ᆶॄၩ฻ୢᚒǴYang࡭ЋܭԋᄔाǶଞჹᆛၡཥᆪ׎ WangȐ2007ȑଞ

ჹЋ࡭Չ୏း࿼ϐЎҹ຾ՉԾ୏ϯᄔाǶ၀ࣴزճҔ࿗׎౛ፕȐFractal Theoryȑ׎ԋᄔ

ाኳࠠǴ٠аᐋ่ރᄬࢂ܈ϩቫБԄуமЋ࡭Չ୏း࿼ຎ᝺ϯᏹբǶ၀ࣴزΏа࿗׎౛

ፕёஒЎҹ่ᄬ຾ՉቫભϯȐക࿯ǵࢤပǵЎѡǵӷຒ฻ȑǴᙖҗϩቫջёڗளക࿯୔

༧٠ीᆉЎѡܭР࿯ᗺϐሽॶǴפ൨၀ക࿯ϐж߄ǴӆਥᏵᓸᕭК،ۓЎҹᄔाᘏڗЎ

ѡϐኧໆǶԜѦǴZajic ฻ΓȐ2007ȑࣁլܺཥᆪ኱ᚒЎӷࡋߏϐज़ڋǴၮҔЎҹᓸᕭ

ᓸᕭБԄёځ᏾ԋӭЎҹᄔाǶ༽ԋংᒧᇟѡ٠׎΋ЎҹϐᄔाᇟѡǴаൂڗஒᘏೌמ

೸ၸٿᅿБݤ຾ՉǺ(1)ှ݋ᆶ᏾౛ȐParse-And-Trimȑǵ(2)୷ܭᗦᙒԄଭёϻ᜘ኳࠠ

ȐHidden Markov ModelǴHMMȑϐؼׯኳࠠǺHMM HedgeȐHidden Markov Model 
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HEaDline GEneratorȑǶ೸ၸှ݋ᆶ᏾౛ёѐନϧߏᇟѡȐջ୏ຒǵೱௗຒǵഢຏ฻ȑ

ӕਔှ݋ᇟѡࢂࡋߏց಄ӝज़ڋೕۓǴډޔ಄ӝೕ߾ۓᘏڗǶځԵໆӢનх֖Ǻӷຒр

౜Տ࿼ǵӷຒр౜Տ࿼ᆶ໒ᓐϐຯᚆǵᇟཀୃৡǴ೸ၸኳࠠ૽ግ຾Չᇟѡᓸᕭᆶၸᘠന

ന಄ӝϐ኱ᚒǶLinڗᘏࡕ ک LiangȐ2008ȑ߄ҢҞႝ߻ηཥᆪ༼᏾ᐒڋΏаཥᆪ኱ᚒᆶ

ᜢᗖӷБԄև౜ǴՠԜБԄલЮڀᡏЬᚒаඔॊ٣ҹଆۈᆶख़ᗺ฻Ǵࡑਔ໔ၸѐ᠐ޣᜤ

аଓਝ၀ཥᆪ٣ҹǶӢԶගрஒ٣ҹЬືયΕᄔाࡌҥచҹᐒڋȐStory-line based Topic 

RetrospectionǴSToReȑǴ೸ၸ٣ҹЬືૈ٬᠐׳ޣΑှ٣ҹว৖ᆶཷۺǶ၀ࣴزΏӃ

ڗ٣ҹǴவύӆᘏ܄ҥ᝼ᚒǴ೸ၸ᝼ᚒว৖рે๎٠ѐନၨค࣬ᜢࡌ٣ҹӆҗ٣ҹۓࣚ

ж܄߄ᇟѡ٠а᝼ᚒЬື٩ࣁᏵ׎ԋᄔाǶ၀ࣴ܌زගрϐᐒૈڋග׳ٮΑှ᝼ᚒว

৖Ǵӕਔҭёբࣁ઩Їගଯ᠐ޣ᎙᠐ਏ౗Ƕ 

  ќѦǴଞჹၗ਑ໆၸεϐ᝼ᚒڀࢂ܈Ԗ࣬՟ЬᚒЎҹǴYe ฻ΓȐ2007ȑගр΋঺

аЎҹཷۺ਱ȐDocument Concept LatticeǴDCLȑБԄࡌҥӭЎҹᄔाǶ၀ࣴزΏஒ࣬

ᜢЬᚒǵ᝼ᚒϐჹᔈᇟѡۺཷܭ਱ύǴவύڗࡷനۺཷڀϐᇟѡ׎ԋᄔाǶ၀ࣴزၮҔ

ຒ༼᜘аϷϸຒᓎБԄմନϧߏǵόѸाϐຒ༼Ǵ٠ஒڀԖཀကϐຒ༼׎ԋ΋ঁԖБӛ

ՠߚൻᕉϐཷۺკǶԜѦǴKuperberg฻ΓȐ2006ȑ߄Ң೚ӭЎകΏቚуඔॊᇟѡȐջ

ค࣬ᜢᇟѡȑࢂ܈ሒௗᇟѡȐջύ࣬ࡋᜢᇟѡȑаமፓ᎙᠐ख़ᗺȐջଯ࣬ࡋᜢᇟѡȑǴ

ՠၸӭඔॊϸߏۯ᎙᠐ਔ໔ǶӢԜǴࣁΑуமᇟѡ໩ᄣ܄ǴճҔфૈ܄ᅶਁ೷ቹ

ȐFunctional Magnetic Resonance ImagingǴfMRIȑࣴ٣ܭزҹϐӢ݀ᜢ߯ගраᙁอૻ

৲ȐջٿѡङඳаϷ΋ѡᜢᗖᇟѡȑዴҥᆶΑှЬाૻ৲ǶSweeney฻ΓȐ2008ȑ߄Ң

җܭԾ୏ϯЎҹᄔाӭࣁᓸᕭЎҹϣ৒Զᘏڗख़ाТࢤǴՠԜБԄܰቹៜচۈЎҹϐ҅

ዴှញǶӢԜǴගраཥᇟѡБԄࡌҥᄔाǴ٠೸ၸۯ՜᎙᠐БԄȐShow Me Moreȑ๏

ϒ׳ӭၗૻаֹ᏾ၲ߄ЎҹǶ၀ࣴزӃаཛྷ൨ࢗޣ၌ࣁሡ؃చҹࡌҥᄔाȐQuery-biased 

Summarisation Methodsȑ٠୷ܭЎҹ่ᄬȐ኱ᚒǵ໒ᓐȑǵຒᓎࢗک၌చҹ฻చҹ຾Չ

ளϩीᆉǴӆ٩Ᏽளϩ௨ׇ׎ԋᄔा໩ׇǹԜѦ୷ܭᜪ՟Ўҹջѐନख़ፄ܄ᇟѡ׎٠ԋ

ᄔाǶKo ک SeoȐ2008ȑԵໆ܌ߚԖЎҹࣣа੝ۓ਱ԄȐӵ኱ᚒᆶՏ࿼ȑኗቪܭԜቹៜ

Ўҹᄔाϐ׎ԋǴӢԶଞჹค኱ᚒኬԄЎҹ຾ՉᄔाǴ၀ࣴزගр΢ΠЎၗૻаϷషӝ

಍ीБԄǴ೸ၸᚈೱཛྷ൨ȐBi-gramȑೌמஒЎҹϐঁٿೱុᇟѡ่ӝԋ΋ঁ຀ᔕᇟѡǴ

ӆаຒᓎीᆉБԄȐTF-based Query MethodȑᑔᒧрᜢᗖӷຒǴஒᜢᗖӷຒբࣁᇟѡ࣬

՟ࡋᑽໆ٩ᏵǴаڗளрനख़ाǵനڀж܄߄ϐᇟѡа׎ԋᄔाǶ 
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ᆕӝ΢ॊǴଞჹᄔाᔈҔय़คፕܭ஑཰ޕ᛽ሦୱࢂ܈ջਔᆛሞᆛၡ฻ሦୱǴࣣԖ೚

ӭ࣬ᜢЎ᝘ࣴځ٠٩زόӕᔈҔᆶೌמϩձ༼᏾ԋ߄Ǵӵ߄  ҢǶ܌2.3

 

߄ 2.3ǵᄔाᔈҔሦୱЎ᝘༼᏾߄ 
ᔈҔሦୱᔈҔሦୱᔈҔሦୱᔈҔሦୱ ࣬ᜢࣴ࣬زᜢࣴ࣬زᜢࣴ࣬زᜢࣴೌמ زӜᆀೌמӜᆀೌמӜᆀೌמӜᆀ Ҟޑᆶ่݀Ҟޑᆶ่݀Ҟޑᆶ่݀Ҟޑᆶ่݀ 

Elhadad฻Γ

Ȑ2005ȑ 
಍΋ᄔाኳԄ 

аЬᚒᐋཷۺஒЬᚒբࣁೱ่࿯ᗺǴӃஒЎ

ҹ຾ՉЬᚒϩဂӆਥᏵᔠ઩Ьᚒפр࣬ᜢЎ

ҹǴӆஒ࣬ᜢЎҹ຾ՉӭЎҹᄔाа׎ԋཛྷ

൨ᕴ่Ƕ 

Ling ฻Γ

Ȑ2007ȑ 
୷ӢᏢࣁࡋف୷ϐъ่ᄬ

ϯᄔा 

࿶җӷڂᔠ઩ǵၸᘠӕကຒБԄ૽ግኳࠠڗ

рЎҹᜢᗖӷ٠բࣁҞ኱୷ӢǴ೸ၸҞ኱୷

ӢբࣁᇟѡᘏڗచҹǴӆаޜ໔ӛໆኳࠠǵ

ᐒ౗ᇟقኳࠠ૽ግኳࠠܭᇟཀ೽ϩϐຑϩǴ

നࡕΏᘏڗᇟѡ׎٠ԋᄔाǶ 

Zhou฻Γ

Ȑ2006ȑ 
ӭЎҹᄔा 

೸ၸှ݋ᆶ᏾౛٠୷ܭᗦᙒԄଭёϻ᜘ኳࠠ

ϐؼׯኳࠠǴаှ݋ᆶ᏾౛ёѐନϧߏᇟ

ѡǴӕਔှ݋ᇟѡࢂࡋߏց಄ӝज़ڋೕۓǴ

 Ƕڗᘏ߾ۓ಄ӝೕډޔ

MoensȐ2007ȑ Ծ୏ϯঁਢᄔाᆶᔠ઩ 

ஒݤଣղ،ЎҹჄϩࣁǺ(1)୷ҁाનȐх֖

೏֋ǵচ֋ǵਢҗǵ׫ນᜪࠠ฻ȑǵ(2)ङඳǵ

(3)࣬ ᜢୢࡓݤᚒǵ(4)៏ ៈፕᗺǵ(5)ຊ،ᆶೀ

࿼ǴਥᏵ΢ॊฝϩբ่ࣁᄬᄔाᜢᗖӷᘏڗ

٩ᏵǶ 
Moens฻Γ

Ȑ2005ȑ 
аቫભϯБԄ 

ஒЎҹቫભϯϩപࡌҥЬᚒᐋǴ೸ၸЬᚒᐋ

 ԋᄔाǶ׎ளᇟѡаϷჹᔈᇟѡаڗ

੝ ۓ ஑ ཰

 ᛽ሦୱޕ

Xie ک Liu
Ȑ2010ȑ 

੝ۓ཮᝼૶ᒵᄔा 

а଑ᘜᅱ࿎ԄᏢಞБԄ಍ीϩᜪᘏڗǴ೸ၸ

Ѝජӛໆᐒᅱ࿎ᏢಞБԄ኱૶٠ϩᜪڀԖж

 ЎѡǶ܄߄
 

Bouras฻Γ

Ȑ2008ȑ 
ঁ Γ ϯ ཥ ᆪ ઩ Ї س ಍

ȐPeRSSonalȑ 

ஒᆛၡཥᆪǵЎകԾ୏ϯᄔा٠೸ၸϩᜪа

ౢғЎӷ኱ᠸǴ่ӝᆛၡཥᆪ RSSु᎙୍ܺ

ջё຾ՉঁΓϯ୍ܺǶ 

Yangک Wang
Ȑ2007ȑ 

Ћ࡭Չ୏း࿼ϐЎҹ຾Չ

Ծ୏ϯᄔा 

ճҔ࿗׎౛ፕ׎ԋᄔाኳࠠǴ٠аᐋ่ރᄬ

Չ୏း࿼ຎ᝺ϯᏹ࡭ϩቫБԄуமЋࢂ܈

բǶ 

Zajic ฻Γ

Ȑ2007ȑ 
-- 

ǴၮҔЎҹڋϐज़ࡋߏլܺཥᆪ኱ᚒЎӷࣁ

ᓸᕭೌמஒᘏൂڗ΋ЎҹϐᄔाᇟѡǴа׎

ԋংᒧᇟѡ٠༼᏾ԋӭЎҹᄔाǶ 
Lin ک Liang
Ȑ2008ȑ 

а٬ҔࣁޣᏤӛϐЎҹᄔ

ाᔠ઩ 
ਥᏵЎҹϐᜢᖄ܄ᆶӅӕ੝ቻǴճҔӅӕ੝

ቻբࣁЎҹᑔᒧచҹ٠຾Չဂ໣ϩ݋Ƕ 
Ye ฻Γ

Ȑ2007ȑ 
Ўҹཷۺ਱БԄࡌҥӭЎ

ҹᄔाǶ 
၀ࣴزΏஒ࣬ᜢЬᚒǵ᝼ᚒϐჹᔈᇟѡཷܭ

 ԋᄔाǶ׎ϐᇟѡۺཷڀനڗࡷ਱ύǴவύۺ

Kuperberg฻
ΓȐ2006ȑ 

୷ܭӢ݀ᜢ߯ࡌҥᄔा 
೸ၸ fMRI Ǵ྽ύӆਥࡋளᇟѡ࣬ᜢำڗೌמ

Ᏽӝ౛܄ஒύ࣬ࡋᜢᇟѡೱ่ଯ࣬ࡋᜢᇟѡ

аᄬԋӢ݀ᜢ߯Ƕ 
Sweeney฻Γ

Ȑ2008ȑ 
 ՜᎙᠐ᄔाۯ

аཛྷ൨ࢗޣ၌ࣁሡ؃చҹࡌҥᄔा٠୷ܭЎ

ҹ่ᄬǵຒᓎࢗک၌చҹ฻చҹ׎ԋᄔाǶ 

ጕ ΢ ջ ਔ

ᆛ ሞ ᆛ ၡ

ሦୱ 

Ko ک Seo
Ȑ2008ȑ 

΢ΠЎၗૻаϷషӝ಍ी

БԄࡌҥᄔा 

೸ၸᚈೱཛྷ൨ೌמஒЎҹϐঁٿೱុᇟѡ่

ӝԋ΋ঁ຀ᔕᇟѡǴаຒᓎीᆉБԄᑔᒧന

ख़ाǵനڀж܄߄ϐᇟѡа׎ԋᄔाǶ 
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2.3.2 ᄔाೌמϩ݋ᄔाೌמϩ݋ᄔाೌמϩ݋ᄔाೌמϩ݋ 

ߚȨᅱ࿎ԄᐒᏔᏢಞȩБԄᆶȨࣁϩೌמҥࡌஒᄔाز೽ϩǴၸѐࣴೌמҥࡌᄔाܭ  

ᅱ࿎ԄᐒᏔᏢಞȩБԄ฻ٿᅿೌמ຾Չ௖૸Ƕ 

 

(A)ᅱ࿎Ԅᅱ࿎Ԅᅱ࿎Ԅᅱ࿎ԄᏢಞᏢಞᏢಞᏢಞ 

  ଞჹᅱ࿎ԄᐒᏔᏢಞёಒϩࣁӚᅿೌמǴӵຒ༼᜘ǵЍජӛໆᐒ܈Ьᚒᐋ฻ೌמǶ

೸ၸຒ༼຾Չ኱૶а׎ԋຒ༼᜘Ǵՠᇟཀ௨ׇ҅ዴ܄Ώቹៜᄔाϐё᠐܄Ǵऩᇟཀ௨ׇ

ᒱᇤёૈ೷ԋ᎙᠐షౄ׎ࢂ܈ԋᒱᇤᢀۺǶӢԜǴBollegala฻ΓȐ2010ȑගр΋঺җΠ

Զ΢БԄ௨ׇᇟѡа่ӝٿҽЎҹᄔाೌמǴ၀ࣴزаԃжǵЬᚒ፾ଛࡋǵᝩ܍ǵᓬӃ

฻ભբࣁᘏڗ኱ྗǴ٠аᅱ࿎Ԅ૽ግኳࠠीᆉᇟѡ໔ϐБӛ܄ᆶமࡋ௨ׇǴӕਔ่ӝЍ

ජӛໆᐒȐSupport Vector MachineǴSVMȑǴа຾Չϩᜪջёဂ໣ٿҽЎҹϐᇟѡᆶ௨

ׇ٠ᘏ׎ڗԋᄔाǶJung฻ΓȐ2005ȑ೸ၸଷ೛ᇟѡ่ӝ಍ीीᆉБԄаගр΋঺Ծ୏

ϯᄔाኳԄǴᙖҗᚈӛೱຒȐBi-gramȑ่ӝ࣬ٿٿᎃᇟѡаࡌҥଷ೛ᇟѡǴ٠аଷ೛

ᇟѡࣁ୷ीᆉ၀ᇟѡܭЎҹϐख़ा܄Ȑջ኱ᚒǵՏ࿼฻ྗ߾ȑаմନόѸाᇟѡǴനࡕ

ӆஒଷ೛ᇟѡϩᚆа຾Չဂᆫϩڗ݋ள࣬՟܄Ǵڗளڀ׳ж܄߄ᇟѡς׎ԋᄔाǶ

Benedíک SánchezȐ2005ȑஒ SCFGs่ೌמӝ N ೱຒගр΋঺่ӝᇟقኳࠠǴ೸ၸ N

ೱຒᘏڗຒ༼ᜢᖄ܄Ǵӆаᒿᐒᇟೌמݤ຾Չᜢᖄ܄ϩᜪǴаԜБԄջёफ़եຒ༼ᜢᖄ

ፄᚇ܄຾Զගଯ SCFGsϐၮᆉǶLi ک ChenȐ2010ȑճҔ಍ीᇟقኳࠠӃ຾ՉղᘐЎҹ

࣬ᜢ܄Ǵӆаᐒ౗௨ׇکወӧଭёϻ᜘ኳԄᘏڗрڀж܄߄ϐТࢤǶᙖҗԜБԄૈᆒዴ

ЎҹԾ୏ϯܭሡ؃ᔈҔޣǴҭёଞჹ٬Ҕ܄ፓڐаගଯᇟཀϐ׀໒ᓐᆶ่ࢤளЎӷТڗ

ᄔाǶOliva ฻ΓȐ2011ȑଞჹᙁอЎҹගр΋঺୷่ܭᄬȐջӜຒǵ׎৒ຒ฻ȑϐᇟ

ཀ࣬՟سࡋ಍ȐSyntax-based Measure For Semantic SimilarityǴSyMSSȑǴ೸ၸ WordNet

 ǴӕਔճҔຏှෳໆȐGloss-based܄ᆶ࣬՟܄ኳᔕΓᜪӅӕຒ༼аமϯᇟཀӝ౛ۺཷ

MeasuresȑБԄКၨӷຒᇟཀǵ࣬՟܄ᆶຒ܄Ǵ٠ауᕴБԄीᆉᇟѡϐ໔࣬՟܄Ƕ

Ouyang฻ΓȐ2011ȑࡌҥ΋঺а੝ቻࣁ୷ᘏڗኳࠠǴځБԄΏႣӃۓကΎঁᑔᒧచҹ

ȐਥᏵᇟཀǵᆶЬᚒϐ࣬ᜢ܄ǵӷຒр౜ᓎ౗ǵࢂցڀԖ่׀ᇟཀаϷᇟѡӸӧՏ࿼ȑ

٠բࣁຑϩྗ߾Ǵ೸ၸЍජӛໆ଑ᘜኳࠠȐSVRȑᏢಞБԄஒڀԖ࣬ӕளϩచҹϐᇟѡ

ᜢᖄဂ໣аֹԋϩᜪǴவύ຾ՉΒϡ،฼БݤᑔᒧᇟѡǴਥᏵᑔᒧջё੮Πനڀሽॶǵ

ख़ा܄ᇟѡϐന٫ಔӝǶଞჹӭЎҹᄔाೌמεӭଞჹሡޣ؃ϐा؃ǵЬᚒࡌҥǴ຾Զ

ा؃Ծ୏ϯᄔाૈܭԖज़ӷኧϣ఼ၲ߄ကǶࡺࢂǴVanderwende฻ΓȐ2007ȑаӭЎҹ



21 
 

ᄔाس಍ SumBasicࣁ୷ගр΋঺ӭЎҹᄔाᕴ่س಍Ǵ೸ၸᘏڗǵᇟѡᙁϯǵکຒ༼

ᘉкБԄ٠аҺ୍ࣁҞޑ຾ՉӭЎҹЬᚒᄔाǶ୷ܭ SumBasicس಍Ьा೸ၸຒᓎ٠Ե

ໆΓᜪЋ୏ᄔाБԄගрӭЎҹᄔाǴܭԜ၀ࣴزуΕᇟѡᓸᕭаϷуமӕကຒ฻ຒ༼

ᜢ߯аᘏڗख़ाϣ৒Ǵ٠аᙁϯБԄᅈىሡޣ؃Ǵ࿶җԜس಍ૈஒЬᚒຒ༼ᘉкаගଯ

࣬ᜢ܄ЎҹϐᘏڗǶ 

 

(B)ߚᅱ࿎Ԅߚᅱ࿎Ԅߚᅱ࿎Ԅߚᅱ࿎ԄᏢಞᏢಞᏢಞᏢಞ 

  ଞჹߚᅱ࿎ԄᐒᏔᏢಞೌמǴёϩࣁӛໆޜ໔ኳࠠᆶወӧᇟཀϩٿ݋ᅿǶChan

Ȑ2006ȑ୷ܭወӧᇟཀϩ݋ගр΋঺ᘏڗനڀж܄߄ᇟѡϐໆϯኳԄǴ೸ၸወӧᇟཀу

மΓᜪ౛ှኳԄ٠ஒڀԖж܈܄߄ೱ่܄ϐᇟ༼ಔᙃԋຒ༼ᆛၡკа߄ҢЎҹᇟѡ໔

ϐᜢᖄ܄Ǵ٠аԜࣁ୷ࡌҥኳԄǴ೸ၸԜኳԄૈуமЎҹᄔाғԋϐೱុ܄Ǵ٠аᜢᖄ

БԄуமᇟѡ࣬ᜢ܄ǶHe ฻ΓȐ2009ȑගр΋঺Ծ୏ϯᄔाຑ՗س಍Ǵࣁ෧Ͽᑔᒧਔ

໔ᙖҗወӧᇟཀϩ݋ȐLatent Semantic AnalysisǴLSAȑаંତБԄڗளЎӷр౜ᓎ౗٠

аᎩ۰ۓ౛ዴ࣬ۓ՟܄Ǵӕਔ่ӝ N ೱຒӅғȐN-gram Co-occurrenceȑаຑ՗ǵᑔᒧ

բࠔǴӆаᐒᏔᙌ᝿௨Ӝس಍ȐBLEU AlgorithmȑᐒᏔᏢಞБԄ኱૶բ٠ࠔᙖҗϰଛ૽

ግаගଯᆒዴࡋǴ೸ၸ LSA аϷ N ೱຒӅғБԄΏᓬܭԾ୏༼᏾ຑ՗س಍

ȐRecall-Oriented Understudy for Gisting EvaluationǴROUGEȑຑ՗ૈ׳уமᇶ՘аගଯ

ᑔᒧϩભਏ౗ǶSteinberger฻ΓȐ2007ȑаወӧᇟཀϩ݋ȐLatent Semantic AnalysisǴLSAȑ

аزǶ၀ࣴڋ಍Ǵ٠ЎҹᓸᕭԭϩКБԄගрᄔाӷኧϐज़سҥԾ୏ϯᄔाࡌ୷ࣁ

TERM-BASED Бפݤрڀख़ा܄ຒ༼ۯ٠՜Ўҹϐຒ༼ᜢ߯Ǵӕਔ่ӝወӧᇟཀϩ݋

ȐLatent Semantic AnalysisǴLSAȑаԾ୏ᘏڗр࣬ᜢᇟѡғԋᄔाǴаԜБԄૈගଯӭ

Ўҹᄔाϐ༼᏾܄ҭගଯᄔाϐ΋ठ܄Ƕଞჹ҂ੋᘪϐሦୱЎҹၗ਑ǴЎҹᄔाӭኧሡ

аΓπЋ୏኱૶БԄ׎ԋԖس಍܄ϐೕ߾ǴЪߚத຤Κᆶ઻ਔǶӢԜǴNomoto ک

MatsumotoȐ2001ȑගр΋঺ߚᅱ࿎Ԅӭኬ܄ӭЎҹᄔाೌמǴ२ӃճҔဂᆫᄽᆉ

ȐK-meansȑ٠аനλຯᚆȐMinimum Description Length PrincipleǴMDLPȑܭӚሦୱύ

൨࣬פᜢЬᚒЎҹǴӆа Zechner܌ගрϐу៾ኳࠠȐZ-modelȑѐନӭᎩᇟѡӕਔҭᘏ

ܭжΓΚҭૈᔈҔڗӭЎҹᄔाǴаԜБԄό໻ૈ܄ԋӭኬ׎ᇟѡаԾ୏܄߄жڀനڗ

ᔠ઩ೌמǴ೸ၸᔠ઩่݀׎ԋӭЎҹᄔाауமᑔᒧǶYeh฻ΓȐ2005ȑϩձࣁаȨׯ

݋ȩȐModified Corpus-based ApproachǴMCBAȑᆶȨወӧᇟཀϩೌמ୷ࣁᇟ༼৤ؼ LSA

୷่ӝࣁ TRM ҥЎҹᄔाǶ྽ύǴMCBAࡌȩǴаೌמ БԄΏа੝ቻຑϩȐջՏ࿼ǵ
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҅ӛᜢᗖӷǵ௨ନॄӛᜢᗖӷǵӛЈ܄аϷᆶ኱ᚒ࣬՟܄฻ȑǴीᆉ่ӝ୷Ӣᄽᆉݤ

ȐGenetic AlgorithmǴGAȑǴаᘏڗளന٫ಔӝ׎ԋᄔाǹಃΒᅿ߾ೌמ೸ၸወӧᇟཀ

ϩ݋ȐLSAȑڗ߾ளЎҹ܈ᇟ༼৤ϐᇟཀંତǴࡌ٠ҥᇟཀᜢᖄკȐText Relationship 

MapǴTRMȑǴаڗளᡉ๱ᇟཀ׎٠ԋᄔाǶKo ฻ΓȐ2003ȑճҔຒ༼ဂᆫගр΋঺

аЬᚒࣁ୷ϐЎҹᄔाೌמǴ२ӃஒЎҹ຾Չ΢Πᜢᖄϩ٠݋аޜ໔ӛໆև౜Ǵவύڗ

ளຒ༼ဂ໣٠ዴۓဂ໣ਡЈаౢғЬᚒکᜢᗖӷǴന߾ࡕаᓸᕭК౗բࣁϐᘏڗᇟѡϐ

ӜຒȐΓǵՏ࿼ǵಔᙃϷВය฻ȑۓԋᄔाǶԜѦǴYangarberȐ2003ȑа੝׎ኧໆۓڰ

຾Չϩᜪ݋٠ှЎҹ่ᄬȐЬຒǵ୏ຒᆶڙຒȑගр΋঺ߚᅱ࿎ԄᏢಞᇟཀኳԄǶ२Ӄ

а៾ख़ଛ࿼БԄڗжΒϡ،฼຾Չ࣬ᜢ܄ϰଛǴջёа៾ख़ྗዴڀ،ڗԖ࣬ᜢ܄ংᒧЎ

ҹǴ೸ၸԜБԄջёԾฅۯ՜рଶЗᏢಞϐಖᗺǴаගଯߚᅱ࿎ԄᏢಞϐᆒዴ܄Ƕ 

  ᆕॊԶፕǴଞჹᄔाࡌҥϐᐒᏔᏢಞೌמёϩࣁᅱ࿎ԄаϷߚᅱ࿎Ԅ฻ೌמǴځӚ

߄Ǵӵ߄ϩձ༼᏾ԋೌמόӕځᆶ௖૸Ǵ٩زԖ೚ӭ࣬ᜢЎ᝘ࣣࣴೌמ  ҢǶ܌2.4
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߄ 2.4ǵᄔाࡌҥЎ᝘༼᏾߄ 
 ᆶ่݀ޑᆶ่݀Ҟޑᆶ่݀Ҟޑᆶ่݀ҞޑӜᆀ ҞೌמӜᆀೌמӜᆀೌמӜᆀೌמ زᜢࣴ࣬زᜢࣴ࣬زᜢࣴ࣬ز೽ϩ ࣬ᜢࣴೌמ೽ϩೌמ೽ϩೌמ೽ϩೌמ

Bollegala฻Γ

Ȑ2010ȑ 
Ѝජӛໆᐒ 

аԃжǵЬᚒ፾ଛࡋǵᝩ܍ǵᓬӃ฻ભբࣁᘏڗ

኱ Ǵྗ٠аᅱ࿎Ԅ૽ግኳࠠीᆉᇟѡ໔ϐБӛ܄

ᆶமࡋ௨ׇǴ٠่ӝЍජӛໆᐒǴа຾Չϩᜪջ

ёဂ໣ٿҽЎҹϐᇟѡᆶ௨ׇ٠ᘏ׎ڗԋᄔाǶ 

Jung฻Γ

Ȑ2005ȑ 
ᚈӛೱຒǵ಍ीीᆉ 

ᙖҗ࣬ٿٿᎃᇟѡаࡌҥଷ೛ᇟѡǴ٠аଷ೛ᇟ

ѡࣁ୷ीᆉ၀ᇟѡܭЎҹϐख़ा܄ȑаմନόѸ

ाᇟѡǴ٠ဂᆫϩڗ݋ள࣬՟܄Ǵڗளڀ׳ж߄

 ԋᄔाǶ׎ᇟѡς܄
Benedí ک

Sánchez
Ȑ2005ȑ 

่ӝᇟقኳࠠ 
೸ၸ N ೱຒᘏڗຒ༼ᜢᖄ܄Ǵӆаᒿᐒᇟמݤ

ೌ຾Չᜢᖄ܄ϩᜪջёफ़եຒ༼ᜢᖄፄᚇ܄຾

Զගଯ SCFGsϐၮᆉǶ 

Li ک Chen
Ȑ2010ȑ 

಍ीᇟقኳࠠǵଭё

ϻ᜘ 

ᘏڗрڀж܄߄ϐТࢤǶᙖҗԜБԄૈᆒዴڗள

ЎӷТࢤ໒ᓐᆶ่׀аගଯᇟཀϐڐፓ܄Ǵҭё

ଞჹ٬Ҕޣሡ؃ᔈҔܭЎҹԾ୏ϯᄔाǶ 
Oliva ฻Γ

Ȑ2011ȑ 
ᇟཀຏှෳໆ 

Кၨӷຒᇟཀǵ࣬՟܄ᆶຒ܄Ǵ٠ауᕴБԄी

ᆉᇟѡϐ໔࣬՟܄Ƕ 

Ouyang฻Γ

Ȑ2011ȑ 
Ѝජӛໆ଑ᘜኳࠠ 

ஒЎകϐᇟѡ຾ՉϩࢤǴӆගڗ၀Ўകϐಃ΋ӈ

ѡηǴ٠аЎѡ࣬՟ࡋ຾Չဂಔϩ݋ӕਔմନख़

ፄр౜ϐᇟѡǴ೸ၸ࣬՟܄ளϩीᆉᘏڗр၀ဂ

ಔύനڀж܄߄ЎѡǴӆᆶځдဂಔЎѡಔӝа

ගଯё᠐܄Ƕ 

Vanderwende
฻ΓȐ2007ȑ 

ຒ༼ᘉк 

೸ၸຒᓎ٠ԵໆΓᜪЋ୏ᄔाБԄගрӭЎҹ

ᄔाǴܭԜ၀ࣴزуΕᇟѡᓸᕭаϷуமӕကຒ

฻ຒ༼ᜢ߯аᘏڗख़ाϣ৒Ǵ٠аᙁϯБԄᅈى

ሡޣ؃Ƕ 

ᅱ࿎ԄᏢಞ 

Ko ک Seo
Ȑ2008ȑ 

ᚈೱཛྷ൨ೌמ 

೸ၸᚈೱཛྷ൨ೌמஒЎҹϐঁٿೱុᇟѡ่ӝ

ԋ΋ঁ຀ᔕᇟѡǴӆаຒᓎीᆉБԄᑔᒧрᜢᗖ

ӷຒǴஒᜢᗖӷຒբࣁᇟѡ࣬՟ࡋᑽໆ٩ᏵǴа

 ϐᇟѡǶ܄߄жڀளрനख़ाǵനڗ

ChanȐ2006ȑ ወӧᇟཀϩ݋ 
ஒڀԖж܈܄߄ೱ่܄ϐᇟ༼ಔᙃԋຒ༼ᆛၡ

კа߄ҢЎҹᇟѡ໔ϐᜢᖄ܄Ǵ٠բࣁ୷ࡌҥኳ

ԄǴ೸ၸԜኳԄૈуமЎҹᄔाғԋϐೱុ܄Ƕ 

He฻Γ

Ȑ2009ȑ 
ወӧᇟཀϩ݋ǵN ೱ

ຒ 

ຑ՗ǵᑔᒧբࠔǴӆаᐒᏔᙌ᝿௨Ӝس಍ȐBLEU 
AlgorithmȑᐒᏔᏢಞБԄ኱૶բ٠ࠔᙖҗϰଛ

૽ግаගଯᆒዴࡋǴ 

Steinberger฻
ΓȐ2007ȑ 

ወӧᇟཀϩ݋ 
՜Ўҹϐຒ༼ᜢۯ٠༽ຒ܄ख़ाڀрפ Ǵ߯ӕਔ

่ӝወӧᇟཀϩ݋аԾ୏ᘏڗр࣬ᜢᇟѡғԋ

ᄔाǶ 

Nomotoک
Matsumoto
Ȑ2001ȑ 

ӭ܄ᅱ࿎Ԅӭኬߚ

Ўҹᄔाೌמ 

аനλຯᚆ൨࣬פᜢЬᚒЎҹǴӆау៾ኳࠠ

ȐZ-modelȑѐନӭᎩᇟѡӕਔҭᘏڗനڀж߄

 ӭЎҹᄔाǶ܄ԋӭኬ׎ᇟѡаԾ୏܄

Yeh฻Γ

Ȑ2005ȑ 
ወӧᇟཀϩ݋ǵ୷Ӣ

ᄽᆉݤ 

а੝ቻຑϩȐջՏ࿼ǵ҅ӛᜢᗖӷǵ௨ନॄӛᜢ

ᗖӷǵӛЈ܄аϷᆶ኱ᚒ࣬՟܄฻ȑǴीᆉ่ӝ

୷Ӣᄽᆉݤаᘏڗளന٫ಔӝ׎ԋᄔाǶ 

Ko ฻Γ

Ȑ2003ȑ 
΢Πᜢᖄϩ݋ǵޜ໔

ӛໆ 

ஒЎҹ຾Չ΢Πᜢᖄϩ٠݋аޜ໔ӛໆև౜Ǵவ

ύڗளຒ༼ဂ໣٠ዴۓဂ໣ਡЈаౢғЬᚒک

ᜢᗖӷǴന߾ࡕаᓸᕭК౗բࣁϐᘏڗᇟѡϐڰ

 ԋᄔाǶ׎ኧໆۓ

 ᅱ࿎ԄᏢಞߚ

Yangarber
Ȑ2003ȑ 

ᅱ࿎ԄᏢಞᇟཀߚ

ኳԄ 
а੝ۓӜຒ຾Չϩᜪ݋٠ှЎҹ่ᄬǴӆа៾ख़

ଛ࿼БԄڗжΒϡ،฼຾Չ࣬ᜢ܄ϰଛǴ 
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2.4 λ่λ่λ่λ่ 

  ᆕ΢܌ॊǴҁࣴزϐЬाҞޑΏаޕ᛽Ўҹࣁ୷ᘵǴа຾Չ஑཰ᇟ༼ᇟ΋૓ຒ༼ϐ

ᇟཀᜢᖄ܄аϷޕ᛽Ўҹ่ᄬϯᄔा௢ፕǴҁࣴزᙖҗԜΒεБӛ຾ՉЎ᝘௖૸ǴӢ

ԜǴҗ2.2࿯ϐЎ᝘ӣ៝ёޕǴၸѐȨୢเᔈҔᆶೌמȩϐ࣬ᜢࣴزёว౜ଞჹୢเس಍

ϐёаЎҹЬᚒǵЎҹ੝ቻࢂ܈ЎҹᇟཀբࣁЬाϩ݋Ӣન٠฻೽ϩ຾Չ௖୎Ǵа೸ၸ

ୢ໨ᜪࠠǴа຾ՉୢᚒϐှเǶҗ2.3࿯ϐЎ᝘ӣ៝ёޕǴၸѐȨᄔाᔈҔᆶೌמȩϐ࣬

ᜢࣴزǴёளޕၸѐଞჹᄔाϐೌמεӭΏᔈҔܭၗ਑ໆၸεڀࢂ܈Ԗ࣬՟ЬᚒϐЎ

ҹǴԜѦਥᏵᄔाࡌҥϐೌמёаᐒᏔᏢಞБԄࢂ܈ਥᏵЎകϣ৒ᆶ่ᄬຑ՗฻БԄǶ 

᏾ᡏԶقǴԖձܭӃ߻ϐࣴزǴҁࣴزᙖҗ2.2࿯ϐЎ᝘ӣ៝܌௖૸ȨୢเᔈҔᆶמ

ೌȩ᝼ᚒǴёளޕЎҹЬᚒǵ੝ቻаϷᇟཀբࣁϩ݋ӢનǴ٠аԜ٩ࣁᏵࡌᄬȨޕ᛽Ў

ҹၲ߄໨Ҟှ݋ኳಔȩ຾Չၲ߄໨Ҟϩ݋ᆶᢀ܄ۺᇟѡᘏڗǴаϷࡌᄬȨޕ᛽Ўҹୢเ

ϐᇟ܄Ԗᜢᖄڀрפ݋Ǵ٠೸ၸ၌ୢຒᆶӣᙟຒଛჹှ݋ኳಔȩ຾ՉЬा၌ୢຒϩ݋ှ

ཀຒǴ຾Զڗрჹᔈޕ᛽ЎҹǴௗ๱ᙖҗ2.3࿯ϐЎ᝘ӣ៝܌௖૸ȨᄔाᔈҔᆶೌמȩ᝼

ᚒǴ܌ளޕᄔाёᔈҔޕܭ᛽ሦୱаᇶ՘ޕ᛽Ўҹϐև౜ǴԜѦଞჹᄔाև౜БԄόӕ

຾Զቹៜཛྷ൨ޣ᎙᠐ᢀགǶӢԜҁࣴزΏࡌᄬȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩ຾Չޕ

᛽ЎҹᄔाࡌҥǴჹޕܭ᛽Ўҹև౜БԄǴҁࣴزΏаᙁౣ่ᄬϯᄔाඔॊЎҹϐЬा

୏ᐒᆶҞޑǴќа၁ॊ่ᄬϯᄔाඔॊЎҹϐಒ೽ϣ৒Ƕനޕࡕ᛽ཛྷ൨߾ޣԖਏᕭอޕ

᛽ཛྷ൨ޣཛྷ൨Ўҹϐਔ໔ǴаϷගଯޕ᛽ϩ٦ϐԋਏǶ 
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ಃΟകಃΟകಃΟകಃΟകǵǵǵǵ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ኳԄ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ኳԄ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ኳԄ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ኳԄ 

  ҁࣴ܌زගрϐȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ኳԄȩΏаമπӼ

ӄፁғޕ᛽ᆛ܌ගٮϐೌמᘀਜᆶࣴزൔ֋ࣁϩ݋୷ᘵǴӃՉှޕ݋᛽Ўҹϐ่ᄬ੝܄

аගрΖঁၲ߄໨ҞǵΒΜΖঁၲ߄ಒ໨੝܄ӕਔࡌҥȨޕ᛽ᇟ༼৤ȩǴ٠аޕ᛽ᇟ༼

৤ࣁ୷ࡌҥᇟ༼߾ݤǴӆஒځЎҹᆶᇟ༼߾ݤ຾ՉКჹ຾Զڗளᢀ܄ۺᇟѡᆶЎҹϐᜢ

ᗖӷຒǴ٠ଛ࿼ܭӚԾᘜឦᇟ༼໣ӝύǴаୢុࡕࣁเှ݋ᆶ่ᄬϯᄔा฻ኳಔϐҔǶ

೸ၸȨޕ᛽ᇟ༼৤ȩջёڗள஑ԖӜຒ٠ଞჹཛྷ൨ӷՍ຾ՉᇟཀᜢᖄǴ೸ၸཛྷ൨ӷՍᗦ

֖Ҟפ٠݋ှޑрڀԖᜢᖄ࣬ࢂ܈ӕҞޑϐ஑ԖӜຒǴ຾Զڗрჹᔈޕ᛽Ўҹаගଯᔠ

઩ྗዴ܄ǹԜѦҭёਥᏵ่ᄬϯᄔाϐ߾ݤவᇟ༼໣ӝύᘏڗрڀԖж܄߄ᇟѡаࡌҥ

ᄔाǴջ׎ԋ΋ҽڋԄޕ᛽Ўҹаᙶమᆶֹ᏾ၲ߄ൔ֋ϣ৒ǶӢԜҁࣴزϐЬाࢬำё

ϩࣁΟε೽ҽǴϩձࣁӵკ 3.1ϐ Part1Ȩޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩǵPart2Ȩޕ᛽Ў

ҹୢเှ݋ኳಔȩǵPart3Ȩޕ᛽Ўҹ่ᄬϯᄔाኳಔȩ܌ҢǶ 

 

 

 

კ 3.1ǵ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩Бݤፕϐࢬำࢎᄬ 
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 ኳಔ݋໨Ҟှၲ߄᛽Ўҹޕኳಔ݋໨Ҟှၲ߄᛽Ўҹޕኳಔ݋໨Ҟှၲ߄᛽Ўҹޕኳಔ݋໨Ҟှၲ߄᛽Ўҹޕ3.1

  җܭΓӢπำπբ൑زࣴ܌ൔ֋ࣣҗ஑཰Γ঩຾ՉೖຎࡕኗቪǴӭа஑཰Ӝຒǵ஑

཰ޕ᛽ඔॊൔ֋Ǵڐࣁշคङඳޕ᛽ϐ٬Ҕޣ຾Չཛྷ൨ǶӢԜǴଞჹၲ߄໨ҞࡌҥΏୖ

ྣΓӢπำׯ๓ൔ֋ᆶೌמᘀਜϣЎǴӵೌמܭᘀਜȨΓӢπำӒ্Ⴃٛೌמȩගډ೷

ԋԼԺମᓝ໾্ϐϖঁЬाԋӢࣁၸࡼࡋΚǵଯख़ፄ୏բᆶ᎜୏฻ӢનǴҁࣴزᆶΓӢ

πำ࣬ᜢΓ঩຾Չ૸ፕǴܭ٠૸ፕࡕஒׯ๓ൔ֋ᆶೌמᘀਜϣЎύख़ፄр౜܈ख़ाϐඔ

ॊຒ༼༼᏾Ǵӆ຾Չϩ໨аࡌҥޕ᛽Ўҹϐၲ߄໨ҞǶࡑҁࣴޕ݋ှز᛽Ўҹࡌ٠ҥ߄

ၲ໨Ҟᆶᢀ܄ۺᇟѡᘏڗǴаୢុࡕࣁเှ݋ᆶ่ᄬϯᄔा௢ፕϐҔȐӵკ ҢȑǶ܌3.2

ଞჹӚόӕၲ߄໨Ҟᆶၲ߄ಒ໨ϐಒ೽ᇥܴӵΠǺ 
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IB_Set

Кჹֹ᏾Ўѡᆶޕ᛽ᇟ༼৤ղᘐЎ
ѡࢂցӸӧᢀ܄ۺᇟ༼

Ўѡ܄ۺԖᢀڀளڗ

1

2

Ǿ
r

Ǿ

Κࡼ
ᖐܩ

ཚၮ

…

…

PV_Set

ֹ᏾ЎѡSDiڀԖ஑཰୏ຒPV(CSi)ᢀ܄ۺϐᇟ༼

ஒҞ኱ЎҹDTϐӷՍᘏڗԋӷ࿯

ֹ᏾ЎѡSDi

 

კ 3.2ǵޕ᛽Ўҹၲ߄໨Ҟှ݋ᆶᢀ܄ۺᇟѡᘏڗҢཀკ 

 

 ໨Ҟၲ߄᛽Ўҹϐޕҥࡌ໨Ҟၲ߄᛽Ўҹϐޕҥࡌ໨Ҟၲ߄᛽Ўҹϐޕҥࡌ໨Ҟၲ߄᛽Ўҹϐޕҥࡌ3.1.1

  ଞჹΓӢπำπբ൑زࣴ܌ൔ֋Ўҹϐϣ৒ှ݋ǴёϩࣁΖঁၲ߄໨ҞǵΜΐঁ߄

ၲಒ໨Ǵࣁуமᇟѡ໩ᄣ܄ǴҁࣴزќѦቚуΐঁၲ߄ಒ໨຾ՉᇟѡᇶշǶࡺȨޕ᛽ᇟ

༼৤ȩӅीх֖ΒΜΖঁᇟ༼໣ӝǴځΒΜΖঁᇟ༼໣ӝӵ3.1߄ᆶ܌3.2߄ҢǴۓ٠က

಄ဦӵΠǺ 

߄ 3.1ǵၲ߄ಒ໨ᆶჹᔈϣ৒Ϸၲ߄БԄ(1) 
 БԄၲ߄БԄၲ߄БԄၲ߄БԄၲ߄ ಒ໨ၲ߄ಒ໨ၲ߄ಒ໨ၲ߄ಒ໨ၲ߄ ໨Ҟၲ߄໨Ҟၲ߄໨Ҟၲ߄໨Ҟၲ߄

բ཰ሦୱ բ཰ሦୱ 
ڗ཰ȩǵȨ᝜཰Ϸβҡ௦ށϣ৒х֖Ȩၭ݅ᅕځՉ཰ᜪձϐ໣ӝǹၲ߄

཰ȩǵȨ१ࠔᇙ೷཰ȩǵȨતᙃԋՊ཰ȩ฻Ƕ 

բ཰Ӝᆀ բ཰Ӝᆀ 
଺཰ȩǵȨયጃڀඤኳ׳ϣ৒х֖ȨځϐӜᆀ໣ӝǹࣁբ཰ӧԜՉၲ߄

բ཰ȩǵȨཚၮբ཰ȩǶ 



27 
 

߄ 3.1ǵၲ߄ಒ໨ᆶჹᔈϣ৒Ϸၲ߄БԄ(2) 
 БԄၲ߄БԄၲ߄БԄၲ߄БԄၲ߄ ಒ໨ၲ߄ಒ໨ၲ߄ಒ໨ၲ߄ಒ໨ၲ߄ ໨Ҟၲ߄໨Ҟၲ߄໨Ҟၲ߄໨Ҟၲ߄

բ཰঩܄ձ 
ȩ܄ȩȨζ܄تϣ৒х֖Ȩځձᇟ༼ϐ໣ӝǹ܄৒၀բ཰ϐբ཰঩׎

 ȩǶܥζόتȨࢂ܈

բ཰঩ԃស 
৒၀բ཰ϐբ཰঩ԃសጄൎϐᇟ༼ǴӵȨ20~30׎ ྃȩǹځϣ৒х֖

ȨύԃȩǵȨߙԃȩǵȨคԃសज़ڋȩ฻Ƕ 
բ཰يϩ 

բ཰঩ᙍᆀ 
ϣ৒хځ৒၀բ཰ϐբ཰঩ᙍՏϐᇟ༼Ǵ׎ࣁ Ȩ֖ៈγȩǵȨৣೌמȩǵ

Ȩբ཰঩ȩ฻Ƕ 

೛ഢᇟ༼ 
ᘕȩǵȨ዗ྕߥȩǵȨ׉٬Ҕϐ೛ഢᇟ༼ϐ໣ӝǴӵȨ௦Ո܌ඔॊ၀բ཰ࣁ

ᗝᐒѠȩ฻Ƕ 
೛ഢթ࿼ ջ೛ഢᘍܫᆶթ࿼ᇟ༼ϐ໣ӝǴӵȨᒡଌ஥ޑଯࣁࡋ 75ϦϩȩǶ բ཰ᕉნ 

πڀϟಏ 
ϣ৒х֖Ȩጷځᇟ༼໣ӝǹڀ٬Ҕϐπ܌ำύࢬ๓ׯࢂ܈ඔॊբ཰ࣁ

ጸ᠈ȩǵȨЋᖉЍኖ᎞პȩǵȨϲफ़ѠًȩǵȨЋ௢ًȩ฻Ƕ 

բ཰Ҟޑ 
ϣ৒х֖ȨЬाπբȩǵȨЬځբ཰Ҟ኱ჹᔈբ཰Ӝᆀᇟ༼ϐ໣ӝǹࣁ

ाфૈȩǵȨЬाख़ᗺȩ฻Ƕ 
բ཰ඔॊ ࣁჹᔈբ཰Ӝᆀᇟ༼ǵբ཰Ҟޑᇟ༼ǵբ཰πڀᇟ༼ϐ໣ӝǶ բ཰Չࣁ 

஑཰୏ຒ 
ϣ৒хځ༈໣ӝǹ࠮ඔॊբ཰঩ჹᔈբ཰ඔॊᇟ༼ϐࣁ Ȩ֖ઠ࠮ȩǵȨ៻

ဈȩǵȨեᓐȩǵȨࡼΚȩǵȨܩᖐȩǶ 

բ཰ԛኧ/Ϻ 
ϣ৒хځख़ፄ୏բϐԛኧǹ܌ඔॊբ཰঩ӧԜբ཰ࣁ Ȩ֖΋Ϻሡाȩǵ

Ȩ΋ϺѸ໪ȩ฻Ƕ 

բ཰ਔ໔/ԛ 
ਔ޸܌ϣ৒х֖Ȩ΋ԛځ຤ਔ໔ϐ໣ӝǹ޸܌ඔॊբ཰঩ӧԜբ཰ࣁ

໔ȩǵȨ΋ԛሡाȩǵȨ΋ԛѸ໪ȩ฻Ƕ 
բ཰ਔ໔ 

բ཰ຯᚆ/ԛ 
߈ϣ৒х֖ȨຯᚆȩǵȨനځሡຯᚆϐ໣ӝǹ܌ඔॊբ཰঩ӧԜբ཰ࣁ

ຯᚆȩǵ฻Ƕ 

໾্Ӣન 
ϣ৒хځඔॊ໾্ԋӢϐ໣ӝǹࣁ Ȩ֖ၸࡼࡋΚȩǵȨଯख़ፄ܄୏բȩǵ

Ȩ᎜୏ȩǵȨեྕȩǵȨόؼπբ࠮༈ȩǶ 
໾্ԋӢ 

໾ภ೽Տ 
ϣ৒ځ༈೽ՏϷ໾ภ೽Տϐ໣ӝǹ࠮Ңբ཰঩ჹᔈբ཰ඔॊᇟ༼ϐ߄

х֖ȨᓐᓍȩǵȨ᙮༸ȩǵȨЋ೽ȩǵȨЋ๙ȩǵȨᆲ೽ȩǶ 

 ޑ๓Ҟׯ
ϣ৒хځϐ໣ӝǹޑ๓Ҟׯჹᔈ໾্ԋӢᇟ༼ϐܴ߄ Ȩ֖Ьाׯ๓ȩǵ

ȨԖਏׯ๓ȩǵȨεำࡋӦȩǵȨܴᡉफ़եȩ฻Ƕ 

 ำࢬ๓ׯ
ඔॊࢬำׯ๓ᇟ༼ϐ໣ӝǹځϣ৒х Ȩ֖ԵቾȩǵȨճҔȩǵȨࡌ᝼ȩǵȨѝ

ाȩ฻Ƕ 
 ݤ๓Бׯ

 ๓ຑ՗ׯ
ှញځբ཰ׯ๓ࡕຑ՗ᇟ༼ϐ໣ӝǹځϣ৒х֖ȨՉ୏НྗȩǵȨຑભ

ᗺኧȩǵȨᔠਡᕴϩȩǵȨ॥ᓀ฻ભȩǵȨॄ಻ܴᡉफ़եȩ฻Ƕ 

 

߄ 3.2ǵᇶշၲ߄ಒ໨ᆶჹᔈϣ৒Ϸၲ߄БԄ 
 БԄၲ߄БԄၲ߄БԄၲ߄БԄၲ߄ ಒ໨ၲ߄ಒ໨ၲ߄ಒ໨ၲ߄ಒ໨ၲ߄
ೱ่ᇟ༼ ځϣ৒х֖ȨᆶȩǵȨکȩǵȨՠࢂȩǵȨаȩǶ 

΋૓܄୏ຒ 
΋૓܄୏ຒϐᇟ༼໣ӝǹځϣ৒х֖ȨࢂȩǵȨЬाࢂȩǵȨࣁȩǵȨᖐଯȩǵȨܫΠȩǵ

Ȩ౽୏ȩǵȨӸܫȩǶ 
ኧӷᇟ༼ ૶ᒵȨ0ȩԿȨ9ȩϷ܌ځಔӝϐᇟ༼Ƕ 

 ᒲൂՏᇟ༼ х֖ȨϡȩǵȨѠჾȩ฻Ƕߎ
ԃសൂՏᇟ༼ х֖ȨྃȩǶ 
 ȩ฻ǶߏՏᇟ༼ х֖ȨຯᚆȩǵȨϦϩȩǵȨϦЁȩǵȨൂࡋߏ
ਔ໔ൂՏᇟ༼ х֖Ȩਔ໔ȩȨϩដȩǵȨλਔȩ฻Ƕ 
ख़ໆൂՏᇟ༼ х֖ȨϦАȩǵȨϦլȩǵȨᏒȩ฻Ƕ 
ᓎ౗ൂՏᇟ༼ х֖ȨԛȩǵȨΠȩ฻Ƕ 
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಄ဦۓက 

DT Ҟ኱Ўҹ 

N(DT) Ҟ኱ЎҹDT܌х֖Ўѡϐঁኧ 

SDi Ўҹϐಃiঁᇟѡ 

CS ڀԖΓӢπำπբ൑ׯ܌๓ൔ֋ᢀۺᇟЎѡ 

OF(CS) ڀբ཰ሦୱᢀۺϐᇟ༼ 

ON(CS) ڀբ཰Ӝᆀᢀۺϐᇟ༼ 

ORS(CS) ڀբ཰঩܄ձᢀۺϐᇟ༼ 

ORA(CS) ڀբ཰঩ԃសᢀۺϐᇟ༼ 

ORT(CS) ڀբ཰঩ᙍᆀᢀۺϐᇟ༼ 

F(CS) ڀ೛ഢᢀۺϐᇟ༼ 

FL(CS) ڀթ࿼ᢀۺϐᇟ༼ 

OT(CS) ڀբ཰πڀᢀۺϐᇟ༼ 

OG(CS) ڀբ཰Ҟޑᢀۺϐᇟ༼ 

OD(CS) ڀբ཰ඔॊᢀۺϐᇟ༼ 

OFQ(CS) ڀբ཰ᓎ౗ᢀۺϐᇟ༼ 

OH(CS) ڀբ཰ਔ໔ᢀۺϐᇟ༼ 

ODT(CS) ڀբ཰ຯᚆᢀۺϐᇟ༼ 

IC(CS) ڀ໾্ԋӢᢀۺϐᇟ༼ 

B(CS) ڀբ཰೽Տᢀۺϐᇟ༼ 

IG(CS) ׯڀ๓Ҟޑᢀۺϐᇟ༼ 

IR(CS) ׯڀ๓ࢬำᢀۺϐᇟ༼ 

R(CS) ڀຑ՗ᢀۺᇟ༼ϐᇟ༼ 

C(CS) ڀೱ่ᇟ༼ 

GV(CS) ڀ΋૓୏ຒᇟ༼ 

PV(CS) ڀ஑཰୏ຒᢀۺϐᇟ༼ 

N(CS) ڀኧӷᇟ༼ 

MU(CS) ߎڀᒲൂՏᇟ༼ 

AU(CS) ڀԃសൂՏᇟ༼ 

LU(CS) ൂࡋߏڀՏᇟ༼ 
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TU(CS) ڀਔ໔ൂՏᇟ༼ 

WU(CS) ڀख़ໆൂՏᇟ༼ 

FU(CS) ڀᓎ౗ൂՏᇟ༼ 

OF_Set ڀբ཰ሦୱᢀۺЎѡϐ໣ӝ 

ON_Set ڀբ཰ӜᆀᢀۺЎѡϐ໣ӝ 

OR_Set ڀբ཰يϩᢀۺЎѡϐ໣ӝ 

OE_Set ڀբ཰ᕉნᢀۺЎѡϐ໣ӝ 

OV_Set ڀբ཰ՉࣁᢀۺЎѡϐ໣ӝ 

OH_Set ڀբ཰ਔ໔ᢀۺЎѡϐ໣ӝ 

IC_Set ڀ໾্ԋӢᢀۺЎѡϐ໣ӝ 

IM_Set ׯڀ๓БݤᢀۺЎѡϐ໣ӝ 

 

3.1.2 ᢀ܄ۺᇟѡᘏڗᢀ܄ۺᇟѡᘏڗᢀ܄ۺᇟѡᘏڗᢀ܄ۺᇟѡᘏڗ 

  ӃஒҞ኱ЎҹDT຾Չӷ࿯ᘐѡБԄڗளֹ᏾ᇟѡSDiǴ٠аሦୱ஑ৎࡌ܌ҥϐȨޕ

᛽ᇟ༼৤ȩࣁ୷ቚуᇟ༼߾ݤǴӆஒֹځ᏾ᇟѡSDiᆶᇟ༼߾ݤ຾Չᢀ܄ۺᇟ༼КჹǴ

຾Զڗளᢀ܄ۺᇟѡ٠ଛ࿼ܭӚԾᘜឦᇟ༼໣ӝύǶӵϦԄ(3.1)܌ҢǴ२Ӄаӷ࿯ᘏڗ

БԄڗளֹ᏾ᇟѡSDiǶ 

 

 { }LL ,SD,SD,SD,SDSD ji,i,3i,2i,1i =  (3.1) 

 

ᇟѡϐ่ᄬǶऩ܄ۺကᢀۓаܴዴ߾ݤ༽ΏቚуᇟزǴҁࣴ܄ᆶᆒዴ܄᏾ֹڀ׳ࣁ  

၀ֹ᏾ᇟѡϣ֖ᇟ༼߾ݤύϐຒ༼Ǵ߾ᘜયԿ܌ឦϐၲ߄ಒ໨ǶӢԜҁࣴزଞჹӚᇟ༼

߄ϐ߾ݤ༽ကᇟۓ၁ಒᇥܴᆶځϐᇟѡǴ߄ж܌༽ளӚᇟڗǴа߾ҥΖᅿᑔᒧೕࡌ߾ݤ

ၲБԄӵΠǺ 

1. բ཰ሦୱᇟ༼߾ݤȐR_OFȑǺբ཰ሦୱᇟ༼߾ݤΏၲ߄Չ཰ϐᜪձǴ߾ݤࡺӵϦԄ

Ң၀ֹ᏾ᇟѡ߄ᇟ༼ύǴջۺբ཰ሦୱᢀܭҢǶऩֹ᏾ᇟѡӸӧ܌(3.2) SDi բ཰ሦୱࣁ

ϐᢀۺᇟѡ OF_SetǶ 

 

 Set_OFSD Thenj OF(CS)in exist SD IF iji, ∈∀  (3.2) 
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2. բ཰Ӝᆀᇟ༼߾ݤȐR_ONȑǺբ཰Ӝᆀᇟ༼ၲ߄߾ݤԜՉࣁϐӜᆀǴ߾ݤࡺӵϦԄ

Ң၀ֹ᏾ᇟѡ߄ᇟ༼ύǴջۺբ཰ӜᆀᢀܭҢǶऩֹ᏾ᇟѡӸӧ܌(3.3) SDi բ཰Ӝᆀࣁ

ϐᢀۺᇟѡ ON_SetǶ 

 

 
Set_ONSD Then

j ON(CS)in exist SD IF

i

ji,

∈

∀
 (3.3) 

 

3. բ཰يϩᇟ༼߾ݤȐR_ORȑǺӧԜ໘ࢤஒ೛࿼ቨ᚞߾ݤаϷᝄᙣ߾ݤΏዴߥᘏڗค

ᇤǶځቨ᚞߾ݤᆶᝄᙣ߾ݤϐೕۓ߾ကӵΠǺ 

� ቨ᚞߾ݤǺૈ а΋ঁԿঁٿᇟ༼ջૈ߄Ңբ཰يϩϐᢀۺǴӵϦԄ(3.4)Կ(3.5)܌ҢǶ 

 

 
Set _ORSD Then

j ORT(CS)inexist SD IF

i

ji,

∈

∀
 (3.4) 

 

 

Set _ORSD Then

j
 ORA(CS)and

ORT(CS)
inexist SD IF

i

ji,

∈

∀








 (3.5) 

 

 

Set _ORSD Then

j
ORS(CS)and

ORT(CS)
inexist SD IF

i

ji,

∈

∀








 (3.6) 

 

� ᝄᙣ߾ݤǺаӭঁᇟ༼׎ԋᝄᙣ่ᄬаځၲ߄բ཰يϩϐᢀۺǴӵϦԄ(3.7)܌ҢǶ 

 

 

Set _ORSD Then

j 
AU(CS)and

N(CS)andORT(CS)
inexist SD IF

i

ji,

∈

∀








 (3.7) 

 

4. բ཰ᕉნᇟ༼߾ݤȐR_OEȑǺਥᏵϦԄ(3.8)ԿϦԄ(3.9)܌ҢǴჹܭբ཰ᕉნϐඔॊ

໪а೛ഢᇟ༼ F(CS)่ ӝ೛ഢթ࿼ᇟ༼ FL(CS)Ǵӕਔ่ӝኧӷᇟ༼ N(CS)аϷൂࡋߏՏ

ᇟ༼ LU(CS)ǵΏܴዴၲ߄բ཰೛ഢᆶπڀϐೕ਱Ƕ 
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Set _OESD Then

j 
LU(CS)andN(CS)and

FL(CS)andF(CS)
inexist SD IF

i

ji,

∈

∀








 (3.8) 

 

 

Set _OESD Then

j 
LU(CS)and

N(CS)andOT(CS)
inexist SD IF

i

ji,

∈

∀








 (3.9) 

 

5. բ཰Չࣁᇟ༼߾ݤȐR_OVȑǺਥᏵϦԄ(3.10)ԿϦԄ(3.12)܌ҢǴჹܭբ཰Ҟޑϐ߄

ၲඔॊ໪аբ཰Ҟޑᇟ༼ OG(CS)่ ӝ΋૓୏ຒᇟ༼ GV(CS)ǵբ཰πڀᇟ༼ OT(CS)Ƕ

аϷ஑཰୏ຒᇟ༼ PV(CS)Ƕ 

 

 

Set _OVSD Then

j 
GV(CS)and

OG(CS)
inexist SD IF

i

ji,

∈

∀








 (3.10) 

 

 

Set _OVSD Then

j 
PV(CS)and

GV(CS)andOG(CS)
inexist SD IF

i

ji,

∈

∀








 (3.11) 

 

 

Set_OVSDThen

j
OT(CS)andPV(CS)and

GV(CS)andON(CS)
inexist SDIF

i

ji,

∈

∀








 (3.12) 

 

6. բ཰ਔ໔ᇟ༼߾ݤȐR_OHȑǺբ཰ਔ໔ᇟ༼߾ݤջ߄Ңբ཰ϐᓎ౗ᆶ޸܌ਔ໔Ƕځ

ඔॊБԄх֖բ཰ᓎ౗ᇟ༼ OFQ(CS)ǵբ཰ਔ໔ᇟ༼ OH(CS)ǵբ཰ຯᚆᇟ༼ ODT(CS)

฻Ƕ೸ၸϦԄ(3.13)ǵϦԄ(3.14)ǵϦԄ(3.15)ᑔᒧ٠ஒځ಄ӝϐᇟѡӈࣁբ཰ਔ໔ᇟ༼ϐ

ᢀۺᇟѡ OH_SetǶ 

 

 

Set _OHSDThen

j 
N(CS)and

PV(CS)andOFQ(CS)
inexist SD IF

i

ji,

∈

∀








 (3.13) 
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Set _OHSDThen

j 
FU(CS)and

N(CS)andOH(CS)
inexist SD IF

i

ji,

∈

∀








 (3.14) 

 

Set_OHSDThen

j 
LU(CS)andN(CS)and

ODT(CS)andOT(CS)
inexist SD IF

i

ji,

∈

∀








 (3.15) 

 

7. ໾্ԋӢᇟ༼߾ݤȐR_ICȑǺ໾্ԋӢᇟ༼߾ݤΏၲ߄բ཰܌೷ԋϐ໾্Ǵၲ߄ځ

БԄх֖໾্ԋӢᇟ༼аϷ೽Տᇟ༼ǴਥᏵϦԄ(3.16)פ൨ڀԖ໾্ԋӢᇟ༼ϐᢀۺᇟ

ѡ IC_SetǶ 

 

 
( )
Set _ICSDThen

j B(CS)andIC(CS)inexist SD IF

i

ji,

∈

∀
 (3.16) 

 

߾ݤ༽ᇟݤ๓БׯҢǴ܌ȐR_IMȑǺਥᏵϦԄ(3.17)ԿϦԄ(3.20)߾ݤ༽ᇟݤ๓Бׯ .8

ޑ๓ҞׯБԄх֖ၲ߄ IG(CS)ǵׯ๓ࢬำ GV(CS)ǵׯ๓ຑ՗฻ IR(CS)Ǵ٠่ӝ΋૓୏

ຒ GV(CS)ǵ஑཰୏ຒᇟ༼ PV(CS)аϷբ཰πڀᇟ༼ OT(CS)ၲ߄ϐǶ 

 

 

Set _IMSD Then

j 
PV(CS)and

GV(CS)andIG(CS)
inexist SD IF

i

ji,

∈

∀








 (3.17) 

 

 

Set _IMSD Then

j 
OT(CS)and

GV(CS)andIR(CS)
inexist SD IF

i

ji,

∈

∀








 (3.18) 

 

 
Set_IMSD Then

j R(CS)in exist SD IF

i

ji,

∈

∀
 (3.19) 

 

 

Set_IMSD Then

j 
PV(CS)and

ORT(CS)andRV(CS)
in exist SD IF

i

ji,

∈

∀








 (3.20) 
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  ӧԜኳಔёளΖᅿᢀۺᇟѡϐ໣ӝǴϩձࣁբ཰ሦୱǵբ཰Ӝᆀǵբ཰يϩǵբ཰

ᕉნǵբ཰Չࣁǵբ཰ਔ໔ǵ໾্ԋӢаϷׯ๓Бݤ฻Ƕ೸ၸޕ᛽Ўҹၲ߄໨Ҟှ݋໘

 ᆶ่ᄬϯᄔाϐᔈҔǶ݋เှୢុࡕࣁᇟѡǴջ܄ۺ໨Ҟϐᢀၲ߄᛽ЎҹޕڗΏᘏࢤ

 

3.2 ୢเှ݋ኳಔୢเှ݋ኳಔୢเှ݋ኳಔୢเှ݋ኳಔ 

  җޕܭ᛽ཛྷ൨܌ޣᒡΕϐཛྷ൨ӷՍǴεӭឦޕ᛽ཛྷ൨ޣаঁΓޔ᝺Ъόឦޕܭ᛽Ў

ҹ஑཰ᇟ༼ϐ၌ୢຒǶଞჹ໺಍ᜢᗖӷᔠ઩ೌמǴऩа஑཰ᇟ༼ཛྷ൨ջё܌ډפឦ࣬ᜢ

ឦ࣬ᜢЎҹǶ܌ߚрפԖ߾ကǴۓԖܴዴڀကϐ၌ୢຒёૈӢόۓ᛽ЎҹǹϸϐǴԾՉޕ

ӢԜǴࣁуமԾฅᇟقཛྷ൨ቸ܄Ǵҁࣴزගрޕ᛽Ўҹୢเှ݋ኳಔǴଞჹޕ᛽ཛྷ൨ޣ

ϐཛྷ൨ӷՍ຾ՉЬा၌ୢຒϩ݋Ǵ٠೸ၸ၌ୢຒᆶӣᙟຒଛჹှפ݋рڀԖᜢᖄ܄ϐᇟ

ཀຒȐӵკ ٬Ҕ಄ဦ܌ࢤԜ໘ܭǶ܄᛽Ўҹаගଯᔠ઩ྗዴޕрჹᔈڗҢȑǴ຾Զ܌3.3

 ကӵΠǺۓ

 
 

 

კ 3.3ǵୢเှ݋Ңཀკ 

 

 

 

 



34 
 

಄ဦۓက 

QWi ಃ i ঁ၌ୢѡ 

QWi,j ಃ i ঁ၌ୢѡύಃ j ঁຒ༼ǴаΠᆀࣁᙁᆀ၌ୢຒ 

AWk ಃ i ঁӣᙟѡ 

AWk,m ಃ k ঁӣᙟѡύಃ m ঁຒ༼ǴаΠᙁᆀӣᙟຒ 

C(QWi,j) ಃ i ঁ၌ୢѡύр౜ಃ j ঁ၌ୢຒϐԛኧ 

C(AWk,m) ಃ k ঁӣᙟѡύр౜ಃ m ঁӣᙟຒϐԛኧ 

P(AWk,m|QWi,j ) ಃ k ঁӣᙟѡϐಃ m ঁӣᙟຒр౜ܭಃ i ঁ၌ୢѡಃ j ঁ၌ୢຒ

ϐᐒ౗ॶ 

QWAWk ಃ k ঁ၌ୢຒᆶӣᙟѡଛჹಔӝǴջӣᙟ໣ӝ 

Di,q ಃ i ҽЎҹх֖ qঁᜢᗖӷຒ 

Dωq ಃ qঁЎҹᜢᗖӷ໣ӝӛໆ 

QWAWωk ಃ k ঁӣᙟ໣ӝӛໆ 

Sim(Dq|QWAWk) ಃ qঁЎҹᆶಃ k ঁӣᙟ໣ӝϐ࣬՟ॶ 

ω(Dq,QWAWk) Ўҹᆶӣᙟ໣ӝϐᑔᒧߐᘖॶȐऩӣᙟ໣ӝᆶЎҹ࣬՟ॶ

Sim(Dq|QWAWk)εߐܭᘖॶջࣁংᒧЎҹ 

Q ᏾ᡏᇟཀᜪձϐಃΟѤϩՏኧࡰ኱ 

CandidateDoc_Setd ಃ dঁڀԖ஑཰ᇟ༼ೱ่ϐংᒧЎҹ໣ӝ 

 

3.2.1၌ୢຒᗦ֖Ҟޑղᘐ၌ୢຒᗦ֖Ҟޑղᘐ၌ୢຒᗦ֖Ҟޑղᘐ၌ୢຒᗦ֖Ҟޑղᘐ 

  ҁ؁ᡯа၌ୢȐQuestionȑᆶӣᙟเਢȐAnswerȑБԄவύڗள၌ୢຒ܌ᗦ֖

Ҟޑᆶ࣬ᜢຒǴа૽ግ၌ୢຒᆶ࣬ᜢᇟཀຒϐ࣬՟ᐒ౗ǶӵϦԄ(3.21)܌ҢǴ྽ޕ᛽ཛྷ

൨ޣᒡΕ၌ୢѡȐQWiȑ࿶җᘐຒڗрຒׇ܄ӈǴջёவ၌ୢѡ೸ၸӷຒှܨаᘏڗԖ

ਏ၌ୢຒȐQWi,jȑǴਥᏵമπӼӄፁғࣴۓڋ܌زϐᚈᇟຒ༼຾Զڗள࣬ᜢᇟཀຒǴջ

ਥᏵ஑ԖӜຒȨᔔ໾ȩёਥᏵߕຏᇥܴȨᙟᇂيܭᡏ߄ޑय़ಔᙃȐӵҜጥ܈ᗹጢȑ೏ᔔ

௞ڊ܈௞ȩǴаڗள࣬ᜢᇟཀຒȨҜጥȩ܈Ȩᗹጢȩ฻Ǵ٠ᙖҗᇟཀຒբࣁ၌ୢຒаڗ

ளϐӣᙟѡȐAWkȑҭҗӭঁӣᙟຒȐAWk,mȑ܌ಔԋǶᙖҗϦԄ(3.22)ीᆉ၌ୢѡȐQWi,jȑ

ᆶӣᙟຒȐAWk,mȑϐຒ༼р౜ᐒ౗Ǵаڗள࣬ᜢ܄ຒ༼׎٠ԋ၌ୢຒ໣ӝ٠ஒӚ၌ୢ
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ຒ࣬ჹϐӣᙟຒ༼᏾߄ܭ 3.3ǶനࡕӵϦԄ(3.23)܌ҢǴᙖҗ၌ୢຒ࣬ჹܭӣᙟຒᇟཀߐ

ᘖॶ ω(AW,QW)ᑔᒧᆶ၀ӣᙟຒѡԖ࣬ᜢ܄ϐ၌ୢຒаԋ໣ӝǶ 

 

 
{ }
{ }LL

LL

,AW,,AW,AW,AWWA

,QW,,QW,QW,QWWQ

mk,k,3k,2k,1k

ji,i,3i,2i,1i

=

=
 (3.21) 

 

 
)C(AW

)C(QW

)QW|C(AW)QW|C(AW)QW|C(AW
 

 )QW|P(AW

 k,1
ji,

ji,k,1i,2k,1i,1k,1

ji, mk,

•
++

=
L  (3.22) 

 

 kQWAWThenQWAW ϖϖ ∈>  ji,mk,ji,mk, QW,AW),()QW,P(AW IF  (3.23) 

 

3.2.2ຒ༼ᜪձ࣬՟ࡋղᘐຒ༼ᜪձ࣬՟ࡋղᘐຒ༼ᜪձ࣬՟ࡋղᘐຒ༼ᜪձ࣬՟ࡋղᘐ 

  ҁࣴزΏ೸ၸҞ኱Ўҹှ݋ኳಔ܌ගрϐၲ߄໨Ҟࣁ୷аࡌҥЎҹᜢᗖӷ໣

ȐDi,qȑǴ٠ӵϦԄ(3.24)ஒၲ߄؂ঁ໨Ҟϐၲ߄ᇟ༼ۓကࣁ஑཰ᇟ༼Ƕҁ؁ᡯаӛໆޜ

໔ኳࠠȐVector Space ModelǴVSMȑϐᎩ۰ڄኧȐCosineȑीᆉ၀Ўҹᆶӣᙟຒ໣ӝϐ

࣬՟ࡋǴ٠аϦԄ(3.25)ղᘐ၀ӣᙟຒ໣ӝᆶЎҹϐ࣬՟ำࡋ Sim(Dq|QWAWk)Ǵऩ࣬՟

ᘖॶߐܭεࡋ ωЪॶຫᖿܭ߈ 1Ǵջҭ߄Ң၀ဂಔຫڀԖЎҹϐှញཀကǶ 

 

 { }LL ,D,,D,D,DD qi,i,3i,2i,1i =  (3.24) 

 

 

[ ]
[ ]

|QWAW||D|

QWAWD
)QWAW|Sim(D

w,,w,wQWAW

w,,w,wD

kq

kq

kq

T
k21k

T
q21q

ϖϖ

ϖϖ

ϖ

ϖ

⋅
⋅=

=

=

L

L

 (3.25) 

 

  ԜѦǴҁࣴزΏගрѤᅿߐᘖॶ೛ۓБԄаග٬ٮҔޣଞჹሡ؃ᑔᒧЎҹǴߐځᘖ

ॶ ω(Dq,QWAWk)೛ۓБԄϩձࣁѳ֡ॶǵύՏኧǵѤϩՏᆶߐᘖॶޔௗۓက฻БԄǴ

ҭ߄Ңऩ೯ၸߐᘖॶ ω(Dq,QWAWk)ջ߄Ң஑཰ᇟ༼ᆶ၀ЎҹڀԖೱ่܄Ǵ٠ஒ೯ၸЎ

ҹܫ࿼ংᒧЎҹ໣ӝ CandidateDoc_SetdǴځӚߐᘖॶ೛ۓБԄӵΠǺ 
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(a)аѳ֡ॶբߐࣁᘖॶ 

  ӵϦԄ(3.26)܌ҢǴ२Ӄуᕴ஑཰ᇟ༼КჹԛኧǴ٠ନаᕴኧ؃ளКჹѳ֡ॶǴ຾

Զஒѳ֡ॶբߐࣁᘖॶ ω(Dq,QWAWk)Ǵऩ࣬՟ࡋ Sim(Dq|QWAWk)եܭ᏾ᡏѳ֡ॶǴջ

Ԗڀ༽Ң၀Ўҹᆶ஑཰ᇟ߄᏾ᡏѳ֡ॶջܭೱ่ǴϸϐऩଯڀҢ၀஑཰ᇟ༼ᆶЎҹό߄

ೱ่܄Ǵܫ٠࿼ংᒧЎҹ໣ӝаගޕٮ᛽ཛྷ൨ޣǶ 

 

 

di

n

 
kq

_Then)Dω(CT,)(SumIF

,
)N(CT

)QWAW|Sim(D

QWAWk)ω(Dq,

SetocCondidateDDD ii

nall

∈≥

=
∑

 (3.26) 

 

(b)аύՏኧբߐࣁᘖॶ 

ᗉխКჹуᕴനεॶᆶനλॶৡຯၸεԶቹៜ᏾ᡏѳ֡ॶǴӢԜа᏾ᡏ฽ኧϐύࣁ  

Տኧբߐࣁᘖॶ ω(CT,Di)ǶӵϦԄ(3.27)܌ҢǴऩ஑཰ᇟ༼ᆶЎҹКჹуᕴ Sum(Di) ଯ

࿼ংᒧЎҹ໣ӝܫǴ٠܄ᜢᖄࡋଯܭҢ၀஑཰ᇟ༼ᆶЎҹឦ߄฻ȑύՏኧǴջ࣬܈Ȑܭ

аගޕٮ᛽ཛྷ൨ޣǶ 

 

 

d

n

n

ii

i

SetocCondidateD

evenisCTNIF

oddisCTNIF

DSumDSum

DSum

_DThen)D(CT,)Sum(DIFand

)(

)(
,

)()(
2

1

)(

  )D(CT,

iii

1

2

1

2

1

2

1

i

∈≥




















+×

=
+++

+

ϖ

ϖ
 (3.27) 

 

(c)аѤϩՏኧբߐࣁᘖॶ 

ࣁ᏾ᡏ฽ኧϐѤϩՏኧբۓڋԜΏܭᆄॶቹៜᑔᒧ่݀ǴཱུڙᒧЪόࡷᆒዴ׳ૈࣁ  

ᘖॶߐ ω(CT,Di)ǴջаಃΟѤϩՏኧ຾ՉᑔᒧǶӵϦԄ(3.28)܌ҢǴ२ӃीᆉಃΟѤϩ

Տኧࡰ኱ QǴаࣚߐۓᘖॶ ω(CT,Di)Ǵ຾Զࡷᒧຒ༼ጕ܄ಔӝǴ྽ύǴऩ஑཰ᇟ༼ᆶЎ

ҹКჹуᕴ Sum(Di)εܭѤϩՏኧ߄߾Ң၀஑཰ᇟ༼ᆶЎҹឦܭଯࡋᜢᖄ܄Ǵܫ٠࿼ং

ᒧЎҹ໣ӝаගޕٮ᛽ཛྷ൨ޣǶ 
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 ( )
{ }
{ }

di

175%i75%i

75%i

i

n

_CDThen),()(SIF

:Q IF

:Q IF
,

)Sum(D)Sum(D
2

1
)Sum(D

)D(CT,

75%)N(CTQ

SetcondidateDoDCTDumand

XX

XX

ii ∈≥

Ν∈∈
Ν∈∉







+×=

×=

+××

×

ϖ

ϖ  (3.28) 

 

(d)ޔௗۓကߐᘖॶ 

  ٬ҔޣҭёԾՉߐुڋᘖॶǴа຾Չᑔᒧ஑཰ᇟ༼ᆶЎҹϐᜢᖄ܄ǶӵϦԄ(3.29)

ҢǴऩ஑཰ᇟ༼ᆶЎҹКჹуᕴ܌ Sum(Di)εܭԾՉۓကߐᘖॶ ω(CT,Di)߄߾Ң၀஑཰

ᇟ༼ᆶЎҹឦܭଯࡋᜢᖄ܄Ǵܫ٠࿼ংᒧЎҹ໣ӝаගޕٮ᛽ཛྷ൨ޣǶ 

 

 dii oc_SetCondidateDDThen)D(CT,)(SIF ∈≥ ϖiDum  (3.29) 

 

  Ȩୢเှ݋ȩኳಔΏᙖҗ၌ୢຒᗦ֖Ҟޑղᘐаڗள၀၌ୢຒϐҞޑᆶ࣬ᜢӣᙟ

ຒǴӆаӣᙟຒ໔ௗڗள၌ୢຒᆶ஑཰ᇟ༼ᇟཀᜢᖄ܄Ƕࡺ྽ޕ᛽ཛྷ൨ޣᒡΕཛྷ൨ӷ

ՍǴԜኳಔӃՉှ݋Ҟ኱ЎҹϐЬा၌ୢҞޑǴӧᆶЎҹ࣬՟܄Кჹаڗள࣬ᜢЎҹǶ 

 

3.3 ่ᄬϯᄔाኳಔ่ᄬϯᄔाኳಔ่ᄬϯᄔाኳಔ่ᄬϯᄔाኳಔ 

೸ၸᢀ܄ۺᇟѡᘏڗ໘ࢤҁࣴزςளڀԖᢀ܄ۺϐᇟѡǴՠԵໆᄔाӷኧϐज़ڋа

Ϸᄔाඔॊϐֹ᏾܄ǶӧԜ໘ࢤϝሡࡌҥ่ᄬϯᄔाϐ߾ݤǴΏዴځߥᢀ܄ۺᇟѡڀԖ

၀Ўҹϐж܄߄ǶԵໆޕ᛽ཛྷ൨ޣሡ؃аϷЎക௶ॊֹ᏾܄฻ӢનǴҁࣴزΏஒ΢ॊ໣

ӝฝϩࣁΒ೽ϩǴϩձࣁᙁౣ೽ϩаϷ၁ॊ೽ҽǶҁࣴزΏයఈᙖҗᙁౣ่ᄬϯᄔाᆶ

၁ॊ่ᄬϯᄔाϐ௢ፕǴջёڐշ٬Ҕޣ຾ՉЎҹᑔᒧǶ٬ҔޣёӃՉ೸ၸᙁౣ่ᄬϯ

ᄔाזೲᘤំаளϐЎҹϐ୏ᐒᆶҞޑ฻ख़ᗺඔॊǴऩჹ၀ҽЎҹԖᑫ፪ջёӆа၁ॊ

่ᄬϯᄔाΑှЎҹಒ೽ϣ৒Ǵջё׳ΑှЎҹϣ৒຾ԶղᘐЎҹϐख़ा܄Ƕ೸ၸ่ᄬ

ϯᄔाБԄǴޕ᛽ཛྷ൨ޣջёᗉխԾҗࠠԄև౜ᄔाȐӵӷኧǵ߄਱և౜ǵЎക่ᄬᆶ

ඔॊ܄฻ȑǴ຾ԶቹៜЎҹᑔᒧϐྗ߾ǶӢԜǴҁࣴزӃՉڗளЎҹύϐख़ᗺ୔༧ᆶਡ

Јϣ৒Ǵӆଞჹख़ᗺᆶਡЈ೽ϩ຾Չ่ᄬϯᄔाϐ௢ፕǴ٠ϩࣁᙁౣᄔाаϷ၁ॊᄔा

฻ٿᅿБԄև౜Ƕ 

ଞჹᙁౣᄔा௢ፕ೽ϩǴЬाаᙁอඔॊБԄၲ߄Ўҹϐ୏ᐒᆶҞޑǶӢԜǴܭᙁ

ౣᄔा໘ࢤǴΏᘏڗനڀԖᢀ܄ۺᆶж܄߄ϐᇟѡǴӢԶीᆉᇟѡϐӛЈ܄ำࡋǴӕਔ
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ҭԵໆЎക᎙᠐܄ЪયΕᇟѡϐ่ᄬமࡋբ߾ྗࣁղᘐǴ຾Զڗளᙁౣ่ᄬϯᄔाϐന

Ьाඔॊϣ৒Ƕଞჹ၁ॊᄔा௢ፕ೽ϩǴЬा຾ՉЎҹϣ৒ϐಒ೽ඔॊǴԶ၁ॊᄔाᆶ

ᙁౣᄔाϐόӕೀӧܭᙁౣᄔाΏᘏڗЎҹϐЬाख़ᗺᆶਡЈǴฅ၁ॊᄔाЬाև౜Ў

ҹϐಒ೽ϣ৒ǶܭԜǴ၁ॊ่ᄬϯᄔाЬाуΕຒ༼᜘ཷۺǴаၲ߄ЎҹԵໆЎҹࢬำ

 ϐඔॊǶ܄ᆶਔׇ܄

 

3.3.1ᙁౣ೽ϩࡌҥᙁౣ೽ϩࡌҥᙁౣ೽ϩࡌҥᙁౣ೽ϩࡌҥ 

  ่ᄬϯᄔाϐᙁౣ೽ϩЬाΏीᆉᇟѡϐӛЈ܄ำࡋǴӆ຾Չᇟѡϐ่ᄬֹ᏾܄ϐ

ᑔᒧǶଷ೛၀ᇟѡӕਔӸӧӭᅿᢀ܄ۺᇟ༼ջ߄Ң၀ᇟѡڀԖж܄߄Ǵ٠ஒځᇟѡӈࣁ

ংᒧᇟѡа຾Չᇟѡϐ่ᄬமࡋीᆉǶᇟѡϐ่ᄬமࡋीᆉΏԵໆᄔा᎙᠐ϐ໩ᄣ܄Ǵ

ӢԶीᆉ၀ᇟѡϐ่ᄬமࡋȐջ߄ҢᇟѡϐЬຒǵڙຒᆶ୏ຒϐ໔ϐᜢᖄำࡋȑǶӧԜ

ࢤϐ໣ӝǶᙁౣ໘ݤ๓Бׯϐᇟѡ໣ӝх֖Ǻբ཰Ӝᆀ໣ӝǵ໾্ԋӢ໣ӝаϷڗᘏ܌

 ကӵΠǺۓ٬Ҕ಄ဦ܌߾ݤ

 

಄ဦۓက 

CSi Ҟ኱Ўҹ DTϐಃ i  ϐᇟѡۺൔ֋ᢀزࣴ܌ԖΓӢπำπբ൑ڀঁ

W1 ڀԖբ཰Ӝᆀϐᢀ܄ۺᇟѡЪӸӧբ཰Ҟޑᇟ༼ϐచҹжዸ 

W2 ڀԖբ཰Ӝᆀϐᢀ܄ۺᇟѡЪӸӧբ཰πڀᇟ༼ϐచҹжዸ 

W3 ڀԖ໾্ԋӢϐᢀ܄ۺᇟѡЪӸӧ஑཰୏ຒᇟ༼ϐచҹжዸ 

W4 ڀԖ໾্ԋӢϐᢀ܄ۺᇟѡЪӸӧբ཰πڀᇟ༼ϐచҹжዸ 

W5 ڀԖׯ๓Бݤϐᢀ܄ۺᇟѡЪӸӧׯ๓Ҟޑᇟ༼ϐచҹжዸ 

W6 ڀԖׯ๓Бݤϐᢀ܄ۺᇟѡЪӸӧբ཰πڀᇟ༼ϐచҹжዸ 

W7 ڀԖׯ๓Бݤϐᢀ܄ۺᇟѡЪӸӧׯ๓୏ຒᇟ༼ϐచҹжዸ 

ScoreON(CS) ၀բ཰Ӝᆀᇟѡϐచҹуᕴϩኧ 

ScoreIC(CS) ၀໾্ԋӢᇟѡϐచҹуᕴϩኧ 

ScoreIM(CS) ၀ׯ๓Бݤᇟѡϐచҹуᕴϩኧ 

CandidateON ڀբ཰Ӝᆀᢀۺϐংᒧᇟ༼໣ӝ 

CandidateIC ڀ໾্ԋӢᢀۺϐংᒧᇟ༼໣ӝ 

CandidateIM ׯڀ๓Бݤᢀۺϐংᒧᇟ༼໣ӝ 
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TS ংᒧᇟ༼ϐЬຒ 

TV ংᒧᇟ༼ϐ୏ຒ 

TO ংᒧᇟ༼ϐڙຒ 

Score(TS,TV,TO) ၀ᇟѡϐ่ᄬуᕴϩኧ 

WS1 ᇟѡϐӛЈ܄៾ख़ॶ 

WS2 ᇟѡϐ่ᄬ܄៾ख़ॶ 

LowerLimit ᘏڗᇟѡϐനեߐᘖॶ 

UppweLimit ᘏڗᇟѡϐനଯߐᘖॶ 

Total ScoreON(CS) բ཰Ӝᆀᇟѡϐᕴϩኧ 

Total ScoreIC(CS) ໾্ԋӢᇟѡϐᕴϩኧ 

Total ScoreIM(CS) ׯ๓Бݤᇟѡϐᕴϩኧ 

SelectON ڀբ཰Ӝᆀᢀۺϐᒧ᏷ᇟ༼໣ӝ 

SelectIC ڀ໾্ԋӢᢀۺϐᒧ᏷ᇟ༼໣ӝ 

SelectM ׯڀ๓Бݤᢀۺϐᒧ᏷ᇟ༼໣ӝ 

 

؁ᡯ(A1) ڀԖᢀ܄ۺᇟѡϐӛЈ܄ीᆉ 

  ਥᏵᙁౣ໘߾ݤࢤϐۓကᘏڗբ཰Ӝᆀǵ໾্ԋӢᆶׯ๓Бݤϐᢀ܄ۺᇟѡΏࣁ२

ा୏բǶӧԜ؁ᡯΏӃीᆉբ཰Ӝᆀǵ໾্ԋӢᆶׯ๓Бݤϐᢀ܄ۺᇟѡӛЈ܄Ǵ२Ӄ

ஒځӚၲ߄໨ҞϐڀԖᢀ܄ۺᇟѡȐջON(CSi)ǵIC(CSi)ᆶIM(CSi)ȑှܨԋΒԿϤӷຒ

а׎ԋ໣ӝ߄ҢȐջON(CSi,j)ǵIC(CSi,j)ᆶIM(CSi,j)ȑǶӚၲ߄໨ҞϐӛЈ܄ղᘐБԄӵ

ϦԄ(3.30)ԿϦԄ(3.32)܌ҢǴ२Ӄаӷຒ຾ՉӚ໨ᇟ༼КჹǴ٠аచҹжዸ1ࣁऩόӸ

ӧ0ࣁ߾БԄಕीӛЈ܄ϩኧǴനࡕΏа ON(CS) Score ǵScoreIC(CS)ᆶScoreTM(CS)և

౜ᢀۺᇟѡϐӛЈ܄ϩኧǴ٠ஒڀԖӛЈ܄ᇟ༼ܫ࿼ܭӚၲ߄໨Ҟϐংᒧᇟ༼໣ӝǶ 
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{ }

NCandidateO

)ON(CSThen2)ScoreON(CS1IF

WW)ON(CS Score

0WOtherwise ,1 WThen

j OT(CS)in exist )ON(CS IF

0WOtherwise ,1WThen

j OG(CS)in exist )ON(CS IF

,CS,,CS,CS,CS)ON(CS

ii

21i

22

ji,

11

ji,

ji,i,3i,2i,1i

∈
≤<

+=
==

∀
==

∀

= LL

 (3.30) 

 

 

{ }

CCandidateI

)IC(CSThen2)ScoreIC(CS1IF

WW)IC(CS Score

0WOtherwise ,1 WThen

j B(CS)in exist )IC(CS IF

0WOtherwise ,1WThen

j PV(CS)in exist )IC(CS IF

,CS,CS,CS,CS)IC(CS

ii

43i

44

ji,

33

ji,

ji,i,3i,2i,1i

∈
≤<
+=

==

∀
==

∀

= LL

 (3.31) 

 

 

{ }

MCandidateI

)IM(CSThen3)ScoreIM(CS2IF

WWW)IM(CS Score

0WOtherwise ,1 WThen

j RV(CS)in exist )IM(CS IF

0WOtherwise ,1 WThen

j OT(CS)in exist )IM(CS IF

0WOtherwise ,1WThen

j IG(CS)in exist )IM(CS IF

,CS,CS,CS,CS)IM(CS

ii

765i

77

ji,

66

ji,

55

ji,

ji,i,3i,2i,1i

∈
≤<

++=
==

∀
==

∀
==

∀

= LL

 (3.32) 

 

؁ᡯ(A2) ڀԖᢀ܄ۺᇟѡϐ่ᄬமࡋीᆉ 

  ࿶җংᒧᇟ༼໣ӝவύीᆉ໣ӝӚᇟѡϐ่ᄬமࡋ TO)TV,(TS, Score ǶଞჹӚၲ߄

໨ҞϐЬຒȐTSȑǵ୏ຒȐTVȑаϷڙຒȐTOȑև౜όӕǴёϩࣁΟᅿᇟѡ่ᄬǶಃ

΋ǵֹ᏾่ᄬᇟѡǴջ߄Ң၀ᇟѡڀΟᅿ่ᄬϡનϐ่ӝǴځ၀ᇟѡϐ่ᄬϐϩኧ

TO)TV,(TS, Score ࣁ 2ǶಃΒǵъ่ᄬᇟѡǴଷ೛၀ᇟѡڀԖ୏ຒՠ่ӝڙຒࢂ܈ЬຒǴ

ջ߄Ң၀ᇟѡΏ໪ೱ่ځдᇟѡǴځ၀ᇟѡϐ่ᄬϐϩኧ TO)TV,(TS, Score ࣁ 1ǶಃΟǵ
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όֹӄ่ᄬᇟѡǴջ߄Ң၀ᇟѡόڀԖ୏ຒǴӕਔҭ߄Ң၀ᇟѡᜤа຾Չࡕ߻ᇟѡϐೱ

่Ǵځ၀ᇟѡϐ่ᄬϐϩኧ TO)TV,(TS, Score ࣁ 0ǴӚၲ߄໨Ҟϐ่ᄬமࡋीᆉБԄӵ

ϦԄ(3.33)ԿϦԄ(3.41)܌ҢǶ 

� ӵϦԄ(3.33)ԿϦԄ(3.35)܌ҢǴଞჹբ཰Ӝᆀϐᢀ܄ۺᇟѡϐЬຒȐTSȑ೽ϩёа

բ཰Ӝᆀᇟ༼ON(CS)ղᘐǹ୏ຒȐTVȑ೽ϩ߾а஑཰୏ຒᇟ༼PV(CS)ǵ΋૓୏ຒ

ᇟ༼GV(CS)฻ղᘐ฻ϐǹڙຒȐTOȑ೽ϩёаբ཰πڀᇟ༼OT(CS)ղᘐϐǶӧԜ

ΏӃղᘐ၀ᇟѡࢂցڀԖ୏ຒȐTVȑϐ่ᄬǴځԛΏղᘐڙຒȐTOȑаϷЬຒȐTSȑ

೽ϩǶ 

 

 

{ }
( ) ( )

( )
( )

( )  2TO)TV,Score(TS,Then

j  ON(CS)in exist )ON(CSIF  And

 j  OT(CS)inexist )ON(CS And

  jGV(CS)  ORPV(CS)in exist )ON(CS IF

,CS,,CS,CS,CSONCS

ji,

ji,

ji,

ji,i,3i,2i,1i

=

∀

∀

∀

= LL

 (3.33) 

 

 

{ }
( ) ( )

( )
( )

( ) 1TO)TV,Score(TS,Then

j  ON(CS)in exist )ON(CSIFOr 

 j  OT(CS)inexist )ON(CS And

    jGV(CS)  ORPV(CS)in exist )ON(CS IF

,CS,,CS,CS,CSONCS

ji,

ji,

ji,

ji,i,3i,2i,1i

=

∀

∀

∀

= LL

 (3.34) 

 

 

{ }
( )

( )
( ) 0TO)TV,Score(TS,Then

  jGV(CS)  OR

PV(CS)in exist not)ON(CS IF

,CS,,CS,CS,CSONCS

ji,

ji,i,3i,2i,1i

=
∀

= LL

 (3.35) 

 

� ӵϦԄ(3.36)ԿϦԄ(3.38)܌ҢǴଞჹ໾্ԋӢϐᢀ܄ۺᇟѡϐЬຒȐTSȑ೽ϩёа

໾্ԋӢᇟ༼IC(CS)ղᘐǹ୏ຒȐTVȑ೽ϩ߾а஑཰୏ຒᇟ༼PV(CS)ǵ΋૓୏ຒ

ᇟ༼GV(CS)฻ղᘐ฻ϐǹڙຒȐTOȑ೽ϩёа໾্ԋӢᇟ༼IC(CS)ղᘐϐǶ 
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{ }
( ) ( )

( )
( )

( )  2TO)TV,Score(TS,Then

j  IC(CS)in exist )IC(CSIF  And

 j  IC(CS)inexist )IC(CS And

    jGV(CS)  ORPV(CS)in exist )IC(CS IF

,CS,,CS,CS,CSICCS

ji,

ji,

ji,

ji,i,3i,2i,1i

=

∀

∀

∀

= LL

 (3.36) 

 

 

{ }
( ) ( )

( )
( )

( ) 1TO)TV,Score(TS,Then

j  IC(CS)in exist )IC(CSIF  OR

 j  IC(CS)inexist )IC(CS And

    jGV(CS)  ORPV(CS)in exist )IC(CS IF

,CS,,CS,CS,CSICCS

ji,

ji,

ji,

ji,i,3i,2i,1i

=

∀

∀

∀

= LL

 (3.37) 

 

 

{ }
( )

( )
( ) 0TO)TV,Score(TS,Then

  jGV(CS)  OR

PV(CS)in exist not)IC(CS IF

,CS,,CS,CS,CSICCS

ji,

ji,i,3i,2i,1i

=
∀

= LL

 (3.38) 

 

� ӵϦԄ(3.39)ԿϦԄ(3.41)܌ҢǴଞჹׯ๓Бݤϐᢀ܄ۺᇟѡϐЬຒȐTSȑ೽ϩёа

բ཰يϩᇟ༼ORT(CS)ղᘐǹ୏ຒȐTVȑ೽ϩ߾а஑཰୏ຒᇟ༼PV(CS)ǵ΋૓୏

ຒᇟ༼GV(CS)ǵຑ՗୏ຒᇟ༼RV(CS)฻ղᘐ฻ϐǹڙຒȐTOȑ೽ϩёаբ཰πڀ

ᇟ༼OT(CS)ղᘐϐǶ 

 

 

{ }

( )
( )

( )  2TO)TV,Score(TS,Then

j  ORT(CS)in exist )IC(CSIF  And

 j  OT(CS)inexist )IM(CS And

 jRV(CS)OR GV(CS)ORPV(CS)in exist 

)IM(CS IF

,CS,,CS,CS,CSIMCS

ji,

ji,

ji,

ji,i,3i,2i,1i

=

∀

∀
∀

= LL

 (3.39) 
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{ }

( )
( )

( ) 1TO)TV,Score(TS,Then

j  ORT(CS)in exist )IC(CSIF  And

 j  OT(CS)inexist )IM(CS And

 jRV(CS)OR GV(CS)OR

PV(CS)in exist )IM(CS IF

,CS,,CS,CS,CSIMCS

ji,

ji,

ji,

ji,i,3i,2i,1i

=

∀

∀
∀

= LL

 (3.40) 

 

 

{ }

( ) 0TO)TV,Score(TS,Then

 jRV(CS)OR 

GV(CS)ORPV(CS)in exist not)IM(CS IF

,CS,,CS,CS,CSIMCS

ji,

ji,i,3i,2i,1i

=
∀

= LL

 (3.41) 

 

؁ᡯ(A3) ڀԖᢀ܄ۺᇟѡϐ៾ख़ॶीᆉ 

  Եໆ่ᄬϯᄔाϐᙁౣ೽ϩЬԑΏӧޕ٬ܭ᛽ཛྷ൨ޣаอਔ໔ϣᑔᒧЎҹǴँࣁᡉ

ᇟѡӛЈ܄ϐख़ा܄ǴҁࣴزჹځӛЈ܄ᆶ่ᄬ܄ϩኧӚձуϒ៾ख़ॶWS1ǵWS2Ǵట

ࡕǴന܄ᇟѡϐ่ᄬࣁԛځЬाԵໆǴࣁ܄ӛЈۺ೽ϩϐᄔाΏаᇟѡϐᢀ܄Ңᙁౣ߄

ஒڀځԖӛЈ܄ϩኧ٠ֹ᏾่ᄬϐᇟѡᘏڗԿӚၲ߄໨Ҟϐᒧ᏷ᇟ༼໣ӝǴӚၲ߄໨Ҟ

ϐ៾ख़ीᆉБԄӵϦԄ(3.42)ԿϦԄ(3.44)܌ҢǶ 

 

 

( )
( )

SelectON)ON(CSThenUpperLimit

)ON(CSTotalScoreLowerLimitIF

WS*TO))TV,Score(TS,(

WS*)ON(CS Score)ON(CS TotalScore

i

i

2

1ii

∈≤
<

+
=

 (3.42) 

 

 

( )
( )

SelectON)IC(CSThenUpperLimit

)IC(CSTotalScoreLowerLimitIF

WS*TO))TV,Score((TS,

 WS*)IC(CS Score)IC(CS TotalScore

i

i

2

1ii

∈≤
<

+
=

 (3.43) 

 

 

( )
( )

SelectON)IC(CSThenUpperLimit

)IC(CSTotalScoreLowerLimitIF

WS*TO))TV,Score(TS,(

W*)IM(CS Score)IM(CS TotalScore

i

i

2

1ii

∈≤
<

+
= S

 (3.44) 

 



44 
 

  և΢ॊ؁ᡯځᢀۺΏஒڀԖբ཰Ӝᆀǵ໾্ԋӢǵׯ๓Бݤ฻ᢀ܄ۺᇟѡ៾ख़ϐी

ᆉᆶᘏڗǶਥᏵᇟѡϐӛЈ܄аϷᇟѡϐ่ᄬֹ᏾܄բࣁᙁౣ೽ҽϐచҹǴ٠аచҹϐ

៾ख़ϩኧᑔᒧаϷᘏڗᇟѡǴа׎ԋᙁౣ೽ϩ่ᄬ܄ᄔाǶ 

 

3.3.2 ၁ॊ೽ϩࡌҥ၁ॊ೽ϩࡌҥ၁ॊ೽ϩࡌҥ၁ॊ೽ϩࡌҥ 

ಒ໨ඔॊǶਥᏵ΢ॊǴࣁϣ৒ӭځඔॊ೽ϩаϷຑ՗೽ϩǴࣁ၁ॊ೽ϩϐϣ৒Ώܭ  

ଞჹඔॊ೽ϩ܌ᘏڗϐᇟѡ໣ӝх֖Ǻբ཰Չࣁ໣ӝаϷբ཰ᕉნ໣ӝǴԶຑ՗೽ϩ܌

ᘏڗ໣ӝΏаׯ๓Бݤ໣ӝࣁЬǶҁ໘ࢤᘏڗᇟѡБԄΏаΠΟ໨ࣁЬा؁ᡯǴϩձࣁ

ᇟ༼࣬٩ำࡋीᆉǵೱ่ຒϐೱௗᇟѡаϷ኱ᗺ಄ဦаղᘐ่״ᇟѡǶ၁ॊ໘܌߾ݤࢤ

٬Ҕϐ಄ဦۓကӵΠǶ 

 

಄ဦۓက 

EndMark_Set ่׀಄ဦϐ໣ӝǴځ኱ᗺ಄ဦх֖ǺǶǵǼǵǻ฻ 

WODi,j ڀբ཰ඔॊϐಃ i ঁᇟ༼ܭಃ j ঁᇟ༼৤р౜ϐ៾ख़ॶ 

TFODi,j ڀբ཰ඔॊϐಃ i ঁᇟ༼ܭಃ j ঁᇟ༼৤р౜ϐᓎ౗ 

NumSet ڀᢀ܄ۺᇟ༼৤ϐኧҞ 

ODFi ڀբ཰ඔॊϐಃ i ঁᇟ༼ܭᇟ༼৤ϐኧҞ 

ResSet ڀԖᢀ܄ۺᇟ༼ংᒧᇟѡϐ໣ӝ 

Res(S) ڀԖᢀ܄ۺᇟ༼ϐংᒧᇟѡ 

Pi ΓӢπำπբ൑زࣴ܌ൔ֋ಃ i  ပࢤঁ

CWk[Pi] ಃ i ပύಃࢤঁ k ঁᇟ༼ 

I[i,k] ኱૶ಃ i ပϐಃࢤঁ kঁᇟ༼Ϸಃ k+1ঁᇟ༼ࢂցڀࣁԖ໩ׇᜢ Ȑ߯1

жڀ߄Ԝ໩ׇᜢ߯Ǵ0߾คᜢ߯ȑ 

F[CWk,CWk+1] ΓӢπำπբ൑ׯ܌๓֋ࢤပύǴр౜ڀԖᢀ܄ۺᇟ༼ϐ໩ׇջᇟ༼

k Կᇟ༼ k+1ϐวғᓎ౗ 

PFrom(k) аᇟ༼ k  کᜢ߯ϐଆᓎ౗ᕴࣁ

PTo(k) аᇟ༼ k  کᜢ߯ϐّᓎ౗ᕴࣁ

R[CWk] ղۓಃ k ঁᇟ༼Ӄࡕᜢ߯ϐКٯॶ 

SCW ᇟ༼ϐ᏾ᡏ໩ׇᖿ༈ 
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P(Res(Si)|Res(Si-1)) ಃ i ঁংᒧᇟѡᆶಃ i-1 ঁংᒧᇟѡϐೱ่ᐒ౗ॶ 

WODi,j ڀբ཰ඔॊϐಃ i ঁᇟ༼ܭಃ j ঁᇟ༼৤р౜ϐ៾ख़ॶ 

Mk i,j ኱૶ಃ i ঁংᒧᇟѡࢂց಄ӝ่ᄬϯᄔाϐಃ j ҥచҹȐ1ࡌঁ ж߄

಄ӝచҹǴ0߾ค಄ӝȑ 

MaxR[CWk] ղۓಃ k ঁᇟ༼ᆶ၀ࢤပӸӧӄ೽ᇟ༼ϐനεКٯॶ 

MinR[CWk] ղۓಃ k ঁᇟ༼ᆶ၀ࢤပӸӧӄ೽ᇟ༼ϐനλКٯॶ 

Sum1(Res(Si)) уᕴಃ i ঁংᒧᇟѡࢂց಄ӝ่ᄬϯᄔाϐಃ 2ঁᆶಃ ҥచҹࡌ3ঁ

ϐ኱૶Ǵջ Mk i,2ᆶ Mk i,3ϐуᕴ 

Sum2(Res(Si)) уᕴಃ i ঁংᒧᇟѡࢂց಄ӝ่ᄬϯᄔाϐಃ 5ঁᆶಃ ҥచҹࡌ6ঁ

ϐ኱૶Ǵջ Mk i,5ᆶ Mk i,6ϐуᕴ 

 

؁ᡯ(B1) ᘏڀڗԖբ཰ඔॊϐᢀ܄ۺᇟѡ 

  ٩Ᏽ໘ࢤ೽ϩёளటᘏڗᇟѡ໣ӝх֖Ǻբ཰Չࣁ໣ӝаϷբ཰ᕉნ໣ӝǶҗܭբ

཰ՉࣁΏԖӭᅿᇟ༼໣ӝԶԋǴӧԜҁࣴزΏаբ཰ඔॊᇟ༼ࣁ୷຾ՉӚᇟ༼ϐКჹǶ

२ӃΏஒբ཰Չࣁᢀ܄ۺᇟ༼аϷӚᗦ֖ᇟ༼຾ՉTF-ISFӷຒ࣬՟ࡋीᆉǴӆа಍ीᐒ

౗БԄीᆉᇟ༼ᆶᇟ༼ϐ໔࣬՟܄ղᘐǴջёᘏڗрന࣬ڀᜢ܄ϐᢀ܄ۺᇟ༼ǶTF-ISF

ӷຒ៾ख़ीᆉϐБݤӵϦԄ(3.45)܌ҢǴځБԄΏаբ཰ඔॊȐODȑࣁղۓᇟ༼Ǵ٠ᆶ

ளWODi,jڗӚወӧᇟ༼ϐ࣬՟ᜢ߯Ǵ٠ܭдወӧᇟ༼຾ՉຒᓎीᆉΏ؃ளբ཰ඔॊځ

ၨଯϩኧϐᇟ༼բࣁংᒧᇟѡRes(Si)٠ᓯӸܭংᒧᇟѡϐ໣ӝResSetύǶவংᒧᇟѡϐ

໣ӝύǴஒځংᒧᇟѡှܨԋΒԿϤӷຒǶӵϦԄ(3.46)܌ҢǴ࿶җӷຒှܨа׎ԋ໣

ӝ٠аRes(Si,j)߄ҢϐǴа຾Չᇟ༼ϐղᘐКჹǶ 

 

 
i

jiji ODF

NumSet
TFODWOD log,, ⋅=  (3.45) 

 

 { }LL ,S,,S,S,S)Res(S ji,i,3i,2i,1i =  (3.46) 

 

؁ᡯ(B2) ीᆉڀԖᢀ܄ۺᇟ༼ϐ࣬٩ำࡋ 

୷Ǵ೸ၸᇟ༼ᆶࣁΏаᇟ༼ᆶᇟ༼р౜ᐒ౗ᜢ߯زЎᇟཀϐୢᚒǴҁࣴࡕ߻ᗉխࣁ  

ᇟ༼р౜໩ׇϐᜢ߯Ǵբࣁᇟѡೱ่ϐ٩ᏵаႣෳΠ΋໩ׇϐᇟѡǶջংᒧᇟѡ Res(Si)
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ᆶុࡕೱௗᇟѡ Res(Si-1)ϐೱ่ᐒ౗٠܄а P(Res(Si)|Res(Si-1))߄ҢϐǴଷ೛ٿᇟѡᆶڀ

Ԗᜢᖄ܄ջ߄Ңೱ่ᐒ౗ॶຫεǹϸϐǴଷ೛ऩόڀԖ࣬ᜢ܈܄ό಄ӝᇟཀځᐒ౗ॶຫ

λǶܭԜǴҁ؁ᡯΏӃ຾Չᇟ༼ϐр౜໩ׇ௢ᏤǴ٠аࢤပ Pi ပр౜ࢤ΋ൂՏीᆉ၀ࣁ

ϐᇟ༼Ȑջ CWk[Pi]ȑᆶᇟ༼໔р౜໩ׇᜢ߯Ƕ 

  ଷ೛ӧಃ i ပύӸӧಃࢤঁ k ঁᇟ༼ CWk[Pi]ϐᇟ༼ڀԖբ཰Ҟ܈ޑ஑཰୏ຒ฻ᢀ

Ȑа܄ۺ A(CS)߄ҢϐȑǴЪΠ΋ঁр౜ᇟ༼ CSk+1[Pi]ҭڀԖځᢀ܄ۺȐа B(CS)߄ҢϐȑǴ

኱૶߾ I[i,k] ࣁ ࣁԖ໩ׇᜢ߯ǴऩڀҢ߄1 ኱૶ֹԋࡑҢȑǶ܌คᜢ߯ȐӵϦԄ(3.47)߾0

ပύр౜ϐᇟ༼໩ׇᜢ߯຾Չуᕴ٠аࢤǴӆஒࡕ F[CWk,CWk+1]߄ҢϐǴਥᏵϦԄ(3.48)

ջёीᆉᇟ༼ k Կᇟ༼ k+1ϐวғᓎ౗Ƕ 

 

 [ ]


 ∈∈

= +

Otherwise

CSBPCSCSAPCWIF ikik

,0

)(][,)(][,1
ki,I 1  (3.47) 

 
 [ ] ∑=+

kalliall
k kiICWF

,
1k ],[CW,  (3.48) 

 

  ΢ॊ୏բջёளޕᇟ༼ k Կᇟ༼ k+1ϐวғᓎ౗ǴќуΕ၀ᇟ༼วғࢤܭပϐଆۈ

ᆶ่״ϐᓎ౗аղۓᇟ༼᏾ᡏӃࡕ໩ׇᜢ Ǵ߯٠ӵϦԄ(3.49)ԿϦԄ(3.51)܌Ңа PFrom(k)

ᆶ PTo(k)ϐКॶ R[CWk]߄ҢǶਥᏵКॶ R[CWk]௨ׇǴջёளޕᇟ༼ k Կᇟ༼ k+1ϐว

ғӃࡕ໩ׇǴ٠ਥᏵКॶελ຾Չ᏾ᡏᖿ༈໩ׇ௨ׇ SCSWǴӵϦԄ(3.52)܌ҢǶ 

 
 ∑

+
+=

nkall
nkk

From CWCWFkP ],[)(  (3.49) 

 
 ∑ +=

kall
knk

To CWCWFkP ],[)(  (3.50) 

 

 
)(

)(
][

kP

kP
CWR

To

From

k =  (3.51) 

 

 
LL

LL

≥′≥≥′≥′
→′→→′→′=

+

+

]WR[C]WR[C]WR[C

WCWCWC

nkk1-k

nkk1-k

Where

SCSW
 (3.52) 
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  ೸ၸ᏾ᡏᖿ༈௨ׇ SCSWջளޕᇟ༼ᆶᇟ༼໔࣬٩ำࡋᜢ Ǵ߯ਥᏵᇟ༼ϐ໔࣬٩ำ

 ᄔाϐЬा٩ᏵǶࣁᇟѡ܄ۺᢀڗᘏࣁϐᇟ༼ᜢ߯Ǵ٠аԜ܄Ԗ٩ڀջёᑔᒧࡋ

 

؁ᡯ(B3) ۓကڀԖೱ่ᇟ༼ϐᢀ܄ۺᇟѡ 

  ଞჹೱ่ᇟ༼ϐᢀ܄ۺᇟѡᘏڗБԄǴҁ؁ᡯΏаȨޕ᛽Ўҹ஑཰ᇟ༼৤ȩϐೱ่

ᇟ༼C(CS)຾ՉᑔᒧǴ೸ၸೱ่ᇟ༼ջёղᘐ၀ᇟѡRes(Si)ࢂցڀԖೱ่ᇟѡϐфૈǶ

ӵǺȨջȩǵȨаȩ฻Ǵ྽ύҭёӧಒϩೱ่ӷຒϐᡄٯೱ่ᇟ༼ύёளೱ่ϐӷຒǴܭ

ᒠ໩ׇǴٯӵೱ่ӷຒȨҗܭȩаϷȨ຾ԶȩࣁКၨځ໩ׇᜢ߯ǴਥᏵᇟཀᡄᒠёޕȨ຾

ԶȩϐՏ࿼ࣁȨҗܭȩϐࡕǶܭԜǴҁࣴزӧԜ؁ᡯஒೱ่ᇟ༼຾Չಒϩрሒௗᇟ༼

LinkC(CS)Ǵа຾Չᄔा่ᄬϐ໩ᄣ܄ǶҗڀܭԖೱ่ӷຒΏࣁᇟѡϐಃ΋ঁӷຒǴܭ

Ԝҁ؁ᡯջղᘐ၀ᇟѡϐಃ΋ঁӷຒࢂցࣁೱ่ᇟ༼ࢂ܈ሒௗᇟ༼ջёዴ٠ۓᘏڀڗ

Ԗೱ่ᇟ༼ϐᢀ܄ۺᇟѡǶ೸ၸΒԿϤӷຒှܨǴջղᘐ၀ᇟѡϐಃ΋ঁڀԖཀကϐӷ

ຒࢂցӸӧܭೱ่ᇟ༼C(CS)ࢂ܈ሒௗᇟ༼LinkC(CS)Ƕ 

 

؁ᡯ(B4) ۓက໒ᓐаϷ่״ᢀ܄ۺᇟѡ 

  ҁ؁ᡯΏ೸ၸ؁ᡯ(B2)ளޕᇟ༼ّᕴک PTo(K)ǵଆᕴک PFrom(K)аϷଆۈᆶ่״ᓎ

౗Кॶ R[CWk]Ǵவύջёղۓ၀ᇟ༼Ώࣁ໒ᓐଆۈᇟ༼״่ࢂ܈ᇟ༼Ƕ่ᄬϯᄔाϐ

ଆۈᇟ༼ӭ߄ࣁҢҞޑǴٯӵǺբ཰Ҟޑᇟ༼ǵբ཰Ӝᆀᇟ༼฻Ǵ٠ኧ R[CWk]ᆶ၀ࢤ

ပӸӧᇟ༼ϐКॶǴ຾Չղۓ၀ᇟ༼ࢂցࣁଆۈᇟ༼ǴऩځКॶࣁനεॶ MaxR[CWk]

ջ߄Ң၀ᇟ༼ࣁଆϐᇟ༼ǶܭԜБԄǴҭёаКॶղۓ၀ᇟ༼ऩࣁനλॶ MinR[CWk]

ջԖ่״ᇟ༼ϐёૈ܄ǴԜѦǴଞჹ่״ᇟ༼ҭёаղᘐ၀ংᒧᇟѡӸӧ่׀಄ဦϷ߄

Ң၀ᇟѡ״่ࣁᇟ༼Ƕ 

 

؁ᡯ(B5) ीᆉᆶᘏڗᢀ܄ۺᇟѡ 

  ࿶җ΢ॊ؁ᡯςёڗள่ᄬϯᄔाࡌҥϐচ߾Ǵܭҁ؁ᡯΏஒ΢ॊচ߾຾Չ಍᏾Ƕ

࿶җӷຒှܨǴܭҁ؁ᡯΏа Res(Si,j)ղᘐ၀ᇟѡࢂց಄ӝ่ᄬϯᄔाࡌҥϐచҹǴ٠

а่ᄬϯᄔा಄ӝ኱૶ॶ Mk i,j аϷ࣬ჹᔈϐϦԄӵϦԄ(3.53)ԿϦԄ߾চځҢϐǴ߄

 ҢǺ܌(3.58)

� ऩংᒧᇟѡ Res(Si)ڀԖ᏾ᡏᖿ༈໩ׇ௨ׇ SCSWϐᇟ༼ kǴ่߾ᄬϯᄔा಄ӝ኱૶

ॶ Mk i,1=1Ƕ 
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� ऩংᒧᇟѡ Res(Si)ύӸӧೱ่ᇟ༼ C(CS)Ǵ่߾ᄬϯᄔा಄ӝ኱૶ॶ Mk i,2=1Ƕ 

� ऩংᒧᇟѡ Res(Si)ύӸӧሒௗᇟ༼ LinkC(CS)Ǵ่߾ᄬϯᄔा಄ӝ኱૶ॶ Mk i,3=1Ƕ 

� ऩংᒧᇟѡ Res(Si)ύӸӧᇟ༼ϐຑᘐ߯ኧ R[CWk]ᆶр౜ᇟ༼ᕴኧໆϐКॶࣁനε

ॶǴ่߾ᄬϯᄔा಄ӝ኱૶ॶ Mk i,4=1Ƕ 

� ऩংᒧᇟѡ Res(Si)ύӸӧᇟ༼ϐຑᘐ߯ኧ R[CWk]ᆶр౜ᇟ༼ᕴኧໆϐКॶࣁനλ

ॶǴ่߾ᄬϯᄔा಄ӝ኱૶ॶ Mk i,5=1Ƕ 

� ऩংᒧᇟѡ Res(Si)ύӸӧ่׀಄ဦ໣ӝύ EndMark_SetǴ่߾ᄬϯᄔा಄ӝ኱૶ॶ

Mk i,6=1Ƕ 

 

 


 ∀

=
Otherwise

jSCSWinexitSsIF
K

ji

i
,0

)(Re,1
M

,
1,  (3.53) 

 

 
















∀=
Otherwise

jCSCinexit

SsIF

K

ji

i

,0

)(

)(Re,1

M

,

2,  (3.54) 

 

 
















∀=
Otherwise

jCSLinkCinexit

SsIF

K

ji

i

,0

)(

)(Re,1

M

,

3,  (3.55) 

 

 

























∀=
=

Otherwise

jMaxand

inexit

SsIF

K

ji

i

,0

]R[CW]R[CW

CW

)(Re,1

M
kk

k

,

4,  (3.56) 

 

 
















∀==
Otherwise

jMinand

inexitSsIF

K

ji

i

,0

]R[CW]R[CW

CW)(Re,1

M kk

k,

5,  (3.57) 

 

 
















∀=
Otherwise

jSetEndMarkinexit

SsIF

K

ji

i

,0

_

)(Re,1

M

,

6,  (3.58) 
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  ᆕӝ΢ॊǴܭനࡕёஒংᒧᇟѡ Res(Si)ϐჹᔈ่ᄬϯᄔा಄ӝ኱૶ॶ Mk i,j ༼᏾ӵ

ϦԄ(3.59)ǶਥᏵ่ᄬϯᄔा಄ӝ኱૶ॶ Mk i,j ջբࣁᘏڗংᒧᇟѡϐԵໆǴӕਔҭёዴ

ᇡ၀ংᒧᇟѡϐܫ࿼Տ࿼Ƕଷ೛၀ংᒧᇟѡϐ Mk i,4ࣁ 1 ջ߄ҢڀԖᄔाϐ໒ᓐǴ೸ၸ

ϦԄ(3.60)ᆶϦԄ(3.61)а Mk i,2ᆶ Mk i,3ϐуᕴ Sum1(Res(Si))բࣁඔॊ໘ࢤϐᑔᒧǴനࡕ

а߾ Mk i,5ᆶ Mk i,6ϐуᕴ Sum2(Res(Si))բࣁຑ՗໘ࢤϐᘏڗਥᏵǶ 

 

 



























=

i,62,61,6

i,52,51,5

2,41,4

i,32,31,3

i,22,21,2

i,12,11,1

MK...MKMK

MK...MKMK

......MKMK

MK...MKMK

MK...MKMK

MK...MKMK

     MK  (3.59) 

 

 ∑
=

=
3

2
,))((Re1

j
jii MKSsSum  (3.60) 

 

 ∑
=

=
6

5
,))((Re2

j
jii MKSsSum  (3.61) 

 

  ਥᏵ؁ᡯ(B2)ᇟ༼࣬٩ำࡋीᆉϐ่݀Ǵջёڗளᇟ༼᏾ᡏᖿ༈໩ׇ௨ׇSCSWǶ

ҁࣴزΏаϦԄ(3.62)SCSW่ ݀բࣁЬा٩ᏵǴ٠ਥᏵځд่ᄬϯᄔाࡌҥϐచҹȐջ

ೱ่ᇟ༼ࢂ܈ឦܭ໒ᓐǵ่״ᇟ༼ȑǴբࣁࣁᄔाᘜឦՏ࿼ϐᇶ՘Ƕځ၁ॊ೽ҽ่ᄬϯ

ᄔाᘏڗᇟѡаϷӚᇟѡᘜឦՏ࿼Ƕ 

 

 

L

L

LL

≥′≥
≥′≥′

→′→→′→′=

+
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]WR[C

]WR[C]WR[C

WCWCWC

nk
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Where

SCSW

 (3.62) 
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3.4 ่ፕ่ፕ่ፕ่ፕ 

  ଞჹޕ᛽ཛྷ൨БԄǴεӭΏаᜢᗖӷǵЎҹϩᜪ฻БԄуமၗૻڗளϐਏ౗Ǵՠܭ

੝ۓሦୱޕ᛽ၸܭ஑཰ϯԶගଯཛྷ൨ምᛖᆶਔ໔ǴӢԜҁࣴزΏࡌҥ΋঺่ӝᇟཀှ݋

ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ኳԄǴ೸ၸЎҹှ݋ςளޕЎҹၲ߄໨Ҟࡌ٠ҥȨޕ᛽

ᇟ༼৤ȩаϷᇟ༼߾ݤǴа຾Չ၌ୢຒᗦ֖ҞޑղᘐǴ຾ԶڗளڀԖ࣬ᜢ܄ЎҹǴҭё

೸ၸᇟ༼߾ݤբ่ࣁᄬϯᄔाϐచҹǴයఈܭЎҹύᘏڀڗԖж܄߄ᇟ༼٠բࣁղ٩ۓ

ᏵǴ຾Զࡌҥ่ᄬϯᄔाǴауமޕ᛽ཛྷ൨ޣཛྷ൨БԄǶ 
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ಃѤകಃѤകಃѤകಃѤകǵǵǵǵس಍ࢎᄬೕჄس಍ࢎᄬೕჄس಍ࢎᄬೕჄس಍ࢎᄬೕჄ 

  ଞჹ߻΋ക࿯܌ว৖ϐБݤፕᆶኳԄǴҁࣴزΏ໒ว΋঺่ӝᇟཀှ݋ᆶЎҹᄔा

಍ϐфૈख़ᗺΏ೸ၸ٬سǶԜ܄ፕᆶኳԄϐёՉݤ಍ǴаዴᇡБس᛽Ўҹᔠ઩ޕϐೌמ

Ҕޣ΢໺ޕ᛽ЎҹǴس಍ᆅ౛ޣӃՉ೛سۓ಍ୖኧᆶཥቚ၌ୢຒᆶӣᙟຒǴ຾Զ୺Չޕ

᛽Ўҹၲ߄໨Ҟϩ݋ǵୢเှ݋ᆶ่ᄬϯᄔा฻ЬфૈǶҁകջଞჹҁࣴ܌زගϐȨ่

ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ȩǴϩձаس಍ਡЈࢎᄬǵس಍фૈࢎ

ᄬǵၗ਑ኳԄۓကϷ໒วπڀ฻Ьᚒ຾ՉుΕᇥܴǶ 

 

4.1่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐࢬำࢎᄬ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐࢬำࢎᄬ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐࢬำࢎᄬ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐࢬำࢎᄬ 

  ҁࣴ܌ز໒วϐȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ȩځ٩ၮբࢬ

ำёϩࣁȨޕ᛽Ўҹ΢໺ȩǵȨޕ᛽Ўҹၲ߄໨Ҟှ݋ȩǵȨޕ᛽Ўҹୢเှ݋ȩϷȨޕ᛽

Ўҹ่ᄬϯᄔा௢ፕȩ฻Ѥε໘ࢤǴԜس಍ϐၮբࢬำࢎᄬӵკ4.1܌ҢǴӚфૈቫԛϐ

၁ಒࢬำᇥܴӵΠǶ 

 

 

კ 4.1ǵ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐࢬำࢎᄬ 
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 ᛽Ўҹ΢໺ޕ �

  ٬Ҕޣёஒۘ҂຾ՉЎҹၲ߄໨Ҟှ݋ᆶ่ᄬϯᄔाϐޕ᛽ЎҹཥቚԿس಍Ǵس಍

ջᘏڗЎҹϣ৒Ǵ٠җុࡕȨޕ᛽Ўҹၲ߄໨Ҟှ݋ȩǵȨޕ᛽Ўҹୢเှ݋ȩϷȨޕ᛽

Ўҹ่ᄬϯᄔा௢ፕȩ฻ኳಔղۓ၀Ҟ኱Ўҹϐၲ߄໨ҞᆶЎҹᜢᗖӷຒࡌ٠ҥ่ᄬϯ

ᄔाǶ 

 

 ݋໨Ҟှၲ߄᛽Ўҹޕ �

  Ԝ೽ҽΏஒҞ኱Ўҹ຾Չှ݋ǴаᘏڀڗԖၲ߄໨Ҟϐᢀ܄ۺᇟѡӕਔीᆉ၀Ўҹ

ϐᜢᗖӷຒаբୢុࡕࣁเှ݋ᆶ่ᄬϯᄔाϐ٩ᏵǶ२ӃΏஒЎҹᘐѡڗளЎҹӚᇟ

ѡǴӆ೸ၸᇟ༼߾ݤКჹޕ᛽ᇟ༼৤٠ᑔᒧрӚၲ߄໨ҞȐӵǺբ཰يϩǵբ཰Չࣁǵ

բ཰ᕉნ฻ȑϐᢀ܄ۺᇟѡǴӕਔҭीᆉЎҹϐᜢᗖӷຒǶ 

 

 ݋᛽Ўҹୢเှޕ �

  Ԝ೽ϩЬाфૈ݋ှࣁཛྷ൨ӷՍаڗளཛྷ൨ӷՍϐ၌ୢҞޑǴӕਔೱ่࣬ᜢᇟཀຒ

༼Ǵ຾ԶᆶЎҹᜢᗖӷຒीᆉᜢᖄ܄Ǵ٠аԜࣁਥᏵ຾Չ࣬ᜢЎҹཛྷ൨ǶܭԜ೽ϩΏӃ

ሡှ݋ཛྷ൨ӷՍϐЬा၌ୢҞޑǴ٠ਥᏵ၌ୢҞޑຒ༼ೱ่࣬ᜢӣᙟຒǴ٠аӣᙟຒᆶ

Ўҹϐ஑཰ᇟ༼຾Չ࣬՟܄ϩ݋Ǵаڗள၀ӣᙟຒϐܭ၀஑཰ᜪձှញᇟཀૈΚǴջа

၌ୢຒǵӣᙟຒᆶ஑཰ᇟ༼Οޣ຾Չೱ่аڗள࣬ᜢЎҹǶ 

 

 ᛽Ўҹ่ᄬϯᄔा௢ፕޕ �

  Ԝ೽ϩΏ௢ፕҞ኱Ўҹϐᙁౣ่ᄬϯᄔाᆶ၁ॊ่ᄬϯᄔाǴӢԜܭԜ೽ҽёӧಒ

ϩࣁȨᙁౣ่ᄬϯᄔा௢ፕȩǵȨ၁ॊ่ᄬϯᄔा௢ፕȩǴᙁౣ่ᄬϯᄔाࣁᙁൂඔॊЎ

ҹϐ୏ᐒǵҞޑᆶ่݀Ǵ၁ॊ่ᄬϯᄔा߾຾Չಒ೽ඔॊǶ 

 

4.2  ᄬࢎ಍фૈسᄬࢎ಍фૈسᄬࢎ಍фૈسᄬࢎ಍фૈس

  ҁࣴࡌ܌ز࿼่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍Ώࢎᄬܭᆛሞᆛ

ၡᕉნΠǶ٬Ҕޣё೸ၸᆛሞᆛၡฦΕҁس಍Ǵ٠٬Ҕҁس಍܌ගٮϐӚ໨фૈǶ྽٬

ҔޣฦΕس಍ࡕǴس಍ջਥᏵ٬Ҕޣ஦ဦղᘐ၀٬Ҕسܭޣ಍ύϐфૈ៾ज़Ƕ 

  ӧҁس಍ѳѠϐ៾ज़ᆅ౛ࢎᄬΠΏஒس಍٬Ҕޣ୔ϩࣁ΋૓٬Ҕޣᆶس಍ᆅ౛

 ٬ҔϐфૈуаᇥܴǺૈ܌ޣҽ٬ҔيᅿόӕٿǴаΠջϩձଞჹԜޣ
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΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕޣ 

1. ёཥቚ΢໺҂ࡌҥ่ᄬϯᄔाϐޕ᛽Ўҹ΢໺Կس಍ 

2. ёᘤំ಄ӝ٬Ҕޣ៾ज़ϐ܌Ԗޕ᛽Ўҹ 

3. ёᘤំ಄ӝ٬Ҕޣ៾ज़ϐ၌ୢຒᆶӣᙟຒଛჹಔӝ 

 

 ޣ಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛س

1. ё΢໺҂ࡌҥ่ᄬϯᄔाϐޕ᛽Ўҹ΢໺Կس಍ 

2. ёᘤំ/ጓᒠس಍ၗ਑৤ϣϐ܌Ԗޕ᛽Ўҹ 

3. ёࢗ၌ǵཥቚǵঅ܈ׯմନ၌ୢຒᆶӣᙟຒଛჹಔӝϣ৒ 

4. ёঅࢗ/ׯ၌س಍ୖኧᆶߐᘖॶ 

5. ё୺Չޕ᛽Ўҹ่ᄬϯᄔा௢ፕ 

6. ё୺Չޕ᛽Ўҹୢเှ݋௢ፕ 

 

  ҁس಍܌໒วϐख़ᗺኳಔӅԖȨޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩǵȨޕ᛽Ўҹୢเှ݋

ኳಔȩǵȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩǵȨޕ᛽ЎҹୢเᆢៈኳಔȩǵȨޕ᛽Ўҹᆅ౛ኳ

ಔȩϷȨس಍ୖኧ೛ۓȩ฻Ϥεኳಔǹკ4.2ջ߄Ң่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽

Ўҹᔠ઩س಍ϐਡЈኳಔࢎᄬǶ 
 

 

კ 4.2ǵ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐфૈࢎᄬ 
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  ଞჹ΢ॊس಍ࢎᄬ܌х֖ϐ୷ҁфૈኳಔᇥܴӵΠǺ 

(΋) ޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔ 

၌చҹǵᒧ᏷΢໺ਔ໔ጄൎϷࢗڗ၌ӷՍǵᒧࢗӃᒡΕޣ಍ᆅ౛سǺ݋໨Ҟှၲ߄ �

ᗺᒧᡄᒠၮᆉηǴࢗࡑ၌ֹ౥ࡕջёᒧ᏷ሡाղۓϐЎҹǴس಍ஒᘏޕڗ᛽Ўҹϐ

Ύᅿၲ߄໨ҞȐջբ཰Ӝᆀǵբ཰يϩǵբ཰ᕉნǵբ཰Չࣁǵբ཰ਔ໔ǵ໾্ԋ

Ӣᆶׯ๓Бݤ฻ȑϐᢀ܄ۺᇟѡǴаុࡕࡑኳಔ٬ҔǶ 

 

(Β) ޕ᛽Ўҹୢเှ݋ኳಔޕ᛽Ўҹୢเှ݋ኳಔޕ᛽Ўҹୢเှ݋ኳಔޕ᛽Ўҹୢเှ݋ኳಔ 

� ၌ୢຒှ݋фૈᆶЎҹᑔᒧǺس಍ᆅ౛ޣёᒡΕࢗ၌ӷՍǴаڗள၀ӷՍϐЬा၌

ୢຒҞޑǴаೱ่ڀԖ࣬ᜢ܄ϐӣᙟຒǴ຾Զ೸ၸӣᙟຒᆶЎҹᜢᗖӷ࣬՟܄ϩ

 ǴаᑔᒧЎҹǶ݋

 

(Ο) ޕ᛽Ўҹ่ᄬϯᄔाኳಔޕ᛽Ўҹ่ᄬϯᄔाኳಔޕ᛽Ўҹ่ᄬϯᄔाኳಔޕ᛽Ўҹ่ᄬϯᄔाኳಔ 

� ᙁౣ่ᄬϯᄔा௢ፕǺس಍ᆅ౛ޣёᒡΕࢗ၌ӷՍǵᒧࢗڗ၌చҹǵᒧ᏷΢໺ਔ໔

ጄൎϷᗺᒧᡄᒠၮᆉηǴࢗࡑ၌ֹ౥ࡕջёᒧ᏷ሡाղۓϐЎҹǴջё຾Չᙁౣ่

ᄬϯᄔा௢ፕǶ 

� ၁ॊ่ᄬϯᄔा௢ፕǺس಍ᆅ౛ޣёᒡΕࢗ၌ӷՍǵᒧࢗڗ၌చҹǵᒧ᏷΢໺ਔ໔

ጄൎϷᗺᒧᡄᒠၮᆉηǴࢗࡑ၌ֹ౥ࡕջёᒧ᏷ሡाղۓϐЎҹǴջё຾Չ၁ॊ่

ᄬϯᄔा௢ፕǶ 

 

(ѤѤѤѤ) ޕ᛽Ўҹୢเᆢៈኳಔޕ᛽Ўҹୢเᆢៈኳಔޕ᛽Ўҹୢเᆢៈኳಔޕ᛽Ўҹୢเᆢៈኳಔ 

� ၌ୢຒᆶӣᙟຒଛჹಔӝཥቚǺගسٮ಍ᆅ౛ޣஒ၌ୢຒᆶӣᙟຒଛჹಔӝၗ਑༊

Ε٠ᆢៈسܭ಍ၗ਑߄ύǶ 

� ၌ୢຒᆶӣᙟຒଛჹಔӝࢗ၌Ǻගسٮ಍ᆅ౛ޣᆶ΋૓٬Ҕޣ຾Չࢗ၌ςᆢៈϐଛ

ჹಔӝၗ਑Ƕ 

� ၌ୢຒᆶӣᙟຒଛჹಔӝঅׯǺගسٮ಍ᆅ౛ޣঅׯᒱᇤϐଛჹಔӝၗ਑Ƕ 

� ၌ୢຒᆶӣᙟຒଛჹմନǺගسٮ಍ᆅ౛ޣմନᒱᇤϐଛჹಔӝၗ਑Ƕ 

 

(ϖϖϖϖ) ޕ᛽Ўҹᆅ౛ኳಔޕ᛽Ўҹᆅ౛ኳಔޕ᛽Ўҹᆅ౛ኳಔޕ᛽Ўҹᆅ౛ኳಔ 
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᛽Ўҹ૽ግኬҁޕ೸ၸ΢໺фૈǴஒޣ಍ᆅ౛سᆶޣ٬Ҕٮ᛽ЎҹཥቚфૈǺගޕ �

΢໺Կس಍ύǶ 

 ᛽ЎҹǶޕ၌ςཥቚϐࢗ຾Չޣ٬Ҕٮ၌фૈǺගࢗ᛽Ўҹޕ �

 ᛽Ўҹၗ਑Ƕޕᒱᇤϐׯঅޣ಍ᆅ౛سٮфૈǺගׯ᛽Ўҹঅޕ �

 ᛽Ўҹၗ਑Ƕޕմନᒱᇤϐޣ಍ᆅ౛سٮ᛽ЎҹմନфૈǺගޕ �

 

(ϤϤϤϤ) س಍ୖኧ೛ۓኳಔس಍ୖኧ೛ۓኳಔس಍ୖኧ೛ۓኳಔس಍ୖኧ೛ۓኳಔ 

ᘖӵЎҹᜢᗖӷᑔߐᆶᆢៈӚኳಔϐׯ຾Չঅޣ៾ज़ϣ٬ҔٮǺගۓᘖॶ೛ߐ಍س �

ᒧߐᘖǵ၌ୢຒᆶӣᙟຒଛჹಔӝᑔᒧߐᘖ฻೛ۓауமس಍ྗዴ܄Ƕ 

ᆶᆢៈᙁౣ่ᄬϯᄔा௢ፕǵ၁ॊ่ׯ຾Չঅޣ៾ज़ϣ٬ҔٮǺගۓ಍៾ख़ॶ೛س �

ᄬϯᄔा௢ፕϐ៾ख़፦೛ۓǴ຾Զس࡭ߥ಍ୖኧϐ҅ዴ܄Ƕ 

 

 

  ҁس಍ϐ٬Ҕޣёϩࣁ΋૓٬Ҕޣᆶس಍ᆅ౛ޣǴ٠٩៾ज़ԶԖόӕ୺Չ៾ΚǶଞ

ჹ΋૓٬Ҕޣё୺Չޕ᛽Ўҹ΢໺ཥቚǵࢗ၌฻фૈȐӵკ4.3ϐ΃૓٬Ҕ܌ޣҢȑǴԶ

᛽ޕ௢ፕǵ݋᛽Ўҹୢเှޕǵۓ಍ୖኧ೛س᛽Ўҹ΢໺ཥቚǵޕё຾Չ߾ޣ಍ᆅ౛س

Ўҹ่ᄬϯᄔा௢ፕǵޕ᛽Ўҹୢเှ݋ᆢៈᆶޕ᛽Ўҹᆅ౛฻Ȑӵკ4.3ϐس಍ᆅ౛ޣ

аϷཥቚ၌ۓΏሡֹԋୖኧ೛ޣ಍ᆅ౛سǴࡕ᛽Ўҹޕ΢໺҂௢ፕϐޣҢȑǶ྽٬Ҕ܌

ୢຒᆶӣᙟຒຒ༼Ǵࡑ೛ۓᆶཥቚֹ౥ࡕǴس಍ᆅ౛ޣջё୺Չޕ᛽Ўҹၲ߄໨Ҟှ݋

ኳಔаڗள၀ЎҹϐӚၲ߄໨Ҟϐᢀ܄ۺᇟѡᆶЎҹϐᜢᗖӷຒǶس಍ᆅ౛ޣӆᙖҗޕ

᛽Ўҹୢเှ݋ኳಔղۓཛྷ൨ӷՍϐ၌ୢҞޑ຾Զᑔᒧ࣬ᜢЎҹǴҭё೸ၸޕ᛽Ўҹ่

ᄬϯᄔाኳಔஒЎҹ຾Չᙁౣ่ᄬϯᄔाᆶ၁ॊ่ᄬϯᄔाǴന٬ࡕҔޣջҗޕ᛽Ўҹ

ᆅ౛ኳಔϐࢗ၌фૈᔠຎس಍ϐޕ᛽Ўҹᆶղ่݀ۓǴҭё೸ၸޕ᛽Ўҹୢเᆢៈኳಔ

ᔠຎ၌ୢຒᆶӣᙟຒଛჹಔӝ่݀Ƕ 
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კ 4.3ǵ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ၮբࢎᄬ 

 

4.3 ၗ਑ኳԄۓကၗ਑ኳԄۓကၗ਑ኳԄۓကၗ਑ኳԄۓက 

  ҁࣴ܌زว৖ϐ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍Ώаᆛሞᆛၡ

ᕉნࣁ୷ᘵǴ٠ଛӝၗ਑৤ೌמа໒วس಍ϐӚ໨фૈǴයޕ٬᛽Ўҹᆅ౛ǵޕ᛽Ўҹ

ୢเှ݋ᆶ่ᄬϯᄔा௢ፕ฻Һ୍ёջਔֹԋǶ٩Ᏽس಍ၮբϐሡाǴஒ่ӝᇟཀှ݋

ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐၗ਑ϩࣁȨၲ߄໨Ҟᜪձၗ਑ȩǵȨၲ߄໨Ҟၗ

਑ȩǵȨຒ༼ᜢᖄၗ਑ȩᆶȨس಍ୖኧၗ਑ȩ฻Ѥε೽ϩǴаΠջ൩Ӛ೽ϩ܌х֖ϐၗ਑

 ကǶۓၗ਑ځᇥܴ߄

(΋) ၲ߄໨Ҟᜪձၗ਑ 

  Ԝၗ਑ϐҞޑΏ૶ᒵޕ᛽ЎҹӚၲ߄໨Ҟϐᜪձၗ਑ǴаԖਏϩᜪޕ᛽Ўҹၲ߄໨

Ҟǹ܌ځឦϐၗ਑߄Ϸ࣬ځᜢۓကᇥܴӵΠǺ 

� բ཰Չࣁᜪձၗ਑߄Ǻ૶ᒵբ཰Չၲ߄ࣁ໨Ҟ܌ឦᜪձӜᆀǶ 

� բ཰ᕉნᜪձၗ਑߄Ǻ૶ᒵբ཰ᕉნၲ߄໨Ҟ܌ឦᜪձӜᆀǶ 

� բ཰ਔ໔ᜪձၗ਑߄Ǻ૶ᒵբ཰ਔ໔ၲ߄໨Ҟ܌ឦᜪձӜᆀǶ 

 ឦᜪձӜᆀǶ܌໨Ҟၲ߄ݤ๓БׯǺ૶ᒵ߄ᜪձၗ਑ݤ๓Бׯ �

� ໾্ԋӢᜪձၗ਑߄Ǻ૶ᒵ໾্ԋӢၲ߄໨Ҟ܌ឦᜪձӜᆀǶ 

 

(Β) ၲ߄໨Ҟၗ਑ 

  Ԝၗ਑ϐҞޑΏ૶ᒵޕ᛽ЎҹӚၲ߄໨Ҟၗ਑Ǵаᆢៈޕ᛽Ўҹϐၲ߄໨Ҟၗ਑ǹ
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 ကᇥܴӵΠǺۓᜢ࣬ځϷ߄ឦϐၗ਑܌ځ

� բ཰Չࣁၗ਑߄Ǻ૶ᒵբ཰Չၲ߄ࣁ໨Ҟϐᇟ༼ǴӵǺբ཰Չࣁጓဦǵբ཰Չࣁᇟ

༼аϷ܌ឦၲ߄໨Ҟᜪձ฻Ǵаբޕࣁ᛽Ўҹၲ߄໨Ҟှ݋ኳಔᔈҔϐ୷ᘵǶ 

� բ཰ᕉნၗ਑߄Ǻ૶ᒵբ཰ᕉნၲ߄໨Ҟϐᇟ༼ǴӵǺբ཰ᕉნጓဦǵբ཰ᕉნᇟ

༼аϷ܌ឦၲ߄໨Ҟᜪձ฻Ǵаբޕࣁ᛽Ўҹၲ߄໨Ҟှ݋ኳಔᔈҔϐ୷ᘵǶ 

� բ཰ਔ໔ၗ਑߄Ǻ૶ᒵբ཰ਔ໔ၲ߄໨Ҟϐᇟ༼ǴӵǺբ཰ਔ໔ጓဦǵբ཰ਔ໔ᇟ

༼аϷ܌ឦၲ߄໨Ҟᜪձ฻Ǵаբޕࣁ᛽Ўҹၲ߄໨Ҟှ݋ኳಔᔈҔϐ୷ᘵǶ 

ᇟݤ๓Бׯጓဦǵݤ๓Бׯ໨Ҟϐᇟ༼ǴӵǺၲ߄ݤ๓БׯǺ૶ᒵ߄ၗ਑ݤ๓Бׯ �

༼аϷ܌ឦၲ߄໨Ҟᜪձ฻Ǵаբޕࣁ᛽Ўҹၲ߄໨Ҟှ݋ኳಔᔈҔϐ୷ᘵǶ 

� ໾্ԋӢၗ਑߄Ǻ૶ᒵ໾্ԋӢၲ߄໨Ҟϐᇟ༼ǴӵǺ໾্ԋӢጓဦǵ໾্ԋӢᇟ

༼аϷ܌ឦၲ߄໨Ҟᜪձ฻Ǵаբޕࣁ᛽Ўҹၲ߄໨Ҟှ݋ኳಔᔈҔϐ୷ᘵǶ 

 

(Ο) ຒ༼ᜢᖄၗ਑ 

  Ԝၗ਑ϐҞޑΏ૶ᒵޕ᛽Ўҹၗ਑ϣ৒ᆶှ݋ਔ܌ሡᜢᗖၗૻǴǴаԖਏ຾Չޕ᛽

Ўҹᆅ౛ǵୢเှ݋ᆶ่ᄬϯᄔा௢ፕǹ܌ځឦϐၗ਑߄Ϸ࣬ځᜢۓကᇥܴӵΠǺ 

� Ўҹၗ਑߄Ǻ૶ᒵЎҹϐ୷ҁၗ਑ǴӵЎҹጓဦǵЎҹᔞਢӜᆀǵЎҹϣ৒ᆶ΢໺

฻ၗૻǶ 

� ຒ༼᜘ၗ਑߄Ǻ૶ᒵຒ༼᜘ጓဦǵຒ༼᜘ϐຒ༼ǵ၀ຒ༼܌ឦࢤပаϷЎҹٰྍ฻Ǵ

аբޕࣁ᛽Ўҹ่ᄬϯᄔाኳಔᔈҔϐ୷ᘵǶ 

� ၌ୢຒᆶӣᙟຒଛჹၗ਑߄Ǻ૶ᒵ၌ୢຒᆶӣᙟຒଛჹಔӝጓဦǵଛჹಔӝϐ၌ୢ

ຒᆶӣᙟຒǴаբޕࣁ᛽Ўҹୢเှ݋ኳಔᔈҔϐ୷ᘵǶ 

� ӣᙟຒᆶ஑཰ᇟ༼ଛჹၗ਑߄Ǻ૶ᒵӣᙟຒຒᆶ஑཰ᇟ༼ଛჹಔӝጓဦǵଛჹಔӝ

ϐӣᙟຒᆶ஑཰ᇟ༼Ǵаբޕࣁ᛽Ўҹୢเှ݋ኳಔᔈҔϐ୷ᘵǶ 

� ኱ᗺ಄ဦၗ਑߄Ǻۓကޕ᛽Ўҹύёૈ٬ҔϐӚᅿ಄ဦǶ 

᛽Ўҹ่ᄬޕࣁᜢᗖӷ໣ӝǴаբߚကόӕӷኧϐୖྣҔۓǺ߄ᜢᗖӷ୷ҁၗ਑ߚ �

ϯᄔाኳಔᔈҔϐ୷ᘵǶ 

 

(Ѥ) س಍ୖኧၗ਑ 

  Ԝၗ਑ϐҞޑΏ૶ᒵس಍ୖኧϐၗ਑Ǵӵس಍ߐᘖॶǵ៾ख़ॶ฻ၗ਑Ǵ೸ၸ೛ۓа

Ԗਏගଯୢเှ݋ǵ่ᄬϯᄔा௢ፕϐྗዴ౗ǹ܌ځឦၗ਑߄Ϸ࣬ځᜢۓကӵΠǺ 
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 ಍ୖኧӜᆀᆶୖኧ௶ॊ฻ၗ਑ǶسǺ૶ᒵ߄಍ୖኧӜᆀၗ਑س �

 ኳಔϐኧᏵ่݀ྗዴ౗Ƕۓ಍ୖኧϐኧॶǴаቹៜղس಍ୖኧॶǺ૶ᒵس �

 

  ΢ॊӚၗ਑Ώسࣁ಍ύӚфૈኳಔ܌ሡ٬Ҕౢ܈ғϐӚ໨ၗૻǴ܌ځ٠٩ೕჄϐၗ

਑׎߄Ԅ૶ᒵܭၗ਑৤ύǴҔаЍජس಍Ӛфૈኳಔ୺ՉځҺ୍ǶԜѦǴ೸ၸӚ໨ၗ਑

ว৖ϐ่ӝᇟ܌زȐEntity Relationship ModelǹER Modelȑ೛ीǴ٬ҁࣴ܄໔ϐᜢᖄ߄

ཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ёБߡӦ຾ՉЎҹᆶၗ਑௓ᆅǴ٠Ԗਏගϲ

 ҢǶ܌ӵკ4.4܄໔ϐᜢᖄ߄ǶӚၗ਑܄ᆶ҅ዴ܄ǵਏ౗܄಍ϐቸس

 
 

 

კ 4.4ǵ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ϐၗ਑ᜢᖄ 

 

4.4  ำࢬ಍سำࢬ಍سำࢬ಍سำࢬ಍س

  ҁ࿯ΏଞჹȨس಍фૈࢬำȩᆶȨس಍ၗ਑ࢬำȩٿ೽ϩ຾ՉᇥܴǹځύǴس಍ф

಍ϣӚ໨سϟಏ߾ำࢬ಍ၗ਑سำೕჄǴԶࢬӚфૈኳಔϐфૈܭޣำஒϟಏ٬Ҕࢬૈ

ၗ਑໺ሀϐࢬำᜢ߯Ƕ 

 

4.4.1  ำࢬ಍фૈسำࢬ಍фૈسำࢬ಍фૈسำࢬ಍фૈس

  ӵ 4.2࿯܌ॊǴҁس಍ჴሞၮբΏ٩όӕфૈ຾Չ୔ϩǴхࡴȨޕ᛽Ўҹၲ߄໨Ҟ
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᛽Ўҹୢޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩǵȨޕኳಔȩǵȨ݋᛽ЎҹୢเှޕኳಔȩǵȨ݋ှ

เᆢៈኳಔȩǵȨޕ᛽Ўҹᆅ౛ኳಔȩϷȨس಍ୖኧ೛ۓȩ฻ϤεኳಔǴаΠջᇥܴӚس

಍фૈϐࢬำೕჄǶ 

 

 ኳಔ݋໨Ҟှၲ߄᛽Ўҹޕ

  ԜኳಔϐȨၲ߄໨Ҟှ݋ȩфૈёٮ΋૓٬Ҕޣᆶس಍Γ঩ӃՉࢗ၌టှ݋ϐޕ᛽

ЎҹǴڗள၀ҽЎҹ݋٠ှǶس಍Ӄ຾ՉЎҹᆶޕ᛽ᇟ༼৤КჹǴ຾ԶڗளӚၲ߄໨Ҟ

ϐᢀ܄ۺᇟѡǴаբୢࣁเှ݋ኳಔύ஑཰ᇟ༼ೱ่ၗ਑ᆶޕ᛽Ўҹ่ᄬϯᄔा௢ፕၗ

਑ǹࢬځำ೛ीཷۺӵკ  ҢǶ܌4.5

 

კ 4.5ǵȨޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩфૈࢬำ 

 

 ኳಔ݋᛽Ўҹୢเှޕ

ᆶЎ݋Ȩ၌ୢຒှܭᆶЎҹᑔᒧȩфૈǶ݋Ԝኳಔё຾ՉȨ၌ୢຒှܭޣ಍ᆅ౛س  

ҹᑔᒧȩфૈύǴس಍ᆅ౛ޣёᒡΕ၌ୢѡǴس಍ջਥᏵ၌ୢѡ຾ՉӷຒှܨǴӕਔी
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ᆉӚӷຒр౜ᓎ౗٠ஒଯᓎ౗ϐӷຒբࣁЬा၌ୢຒǴᙖҗ၌ୢຒှ݋аڗளЬा၌ୢ

ҞޑǶܭȨ၌ୢຒᆶӣᙟຒଛჹှ݋ȩфૈύǴ΋૓٬Ҕޣᆶس಍ᆅ౛ޣѸ໪ӃᒡΕ၌

ୢຒǵӣᙟѡᆶӣᙟຒǴس಍ջёीᆉӣᙟຒܭӣᙟѡр౜ᐒ౗Ǵӕਔڗளၨଯр౜ᐒ

౗ϐӣᙟຒᆶ၌ୢຒଛჹಔӝǶس಍ҭஒଛჹಔӝᓯӸܭၗ਑৤ύǴа຾ՉȨޕ᛽Ўҹ

ୢเᆢៈȩኳಔǴ຾Զޕ࡭ߥ᛽Ўҹୢเှ݋ϐ҅ዴ܄Ƕࢬځำ೛ीཷۺӵკ  ҢǶ܌4.6

 
 

 

კ 4.6ǵȨޕ᛽Ўҹୢเှ݋ኳಔȩфૈࢬำ 

 

 ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔޕ

  ΋૓٬Ҕޣᆶس಍ᆅ౛ܭޣԜኳಔё຾ՉȨᙁౣ่ᄬϯᄔा௢ፕȩфૈᆶȨ၁ॊ่

ᄬϯᄔा௢ፕȩфૈǴܭȨᙁౣ่ᄬϯᄔा௢ፕȩфૈύǴ΋૓٬Ҕޣᆶس಍ᆅ౛ޣӃ

Չࢗ၌టှ݋ϐЎҹۓ،٠௢ፕǴس಍߾Ӄڗள၀Ўҹϐᢀ܄ۺᇟѡǴӆीᆉӚᇟѡϐ

ӛЈ܄ϩኧᆶ่ᄬ܄ϩኧǴӆϩձ४΢Ӛ៾ख़ॶ٠຾ՉуᕴǴջёڗளӚᇟѡϐᕴϩኧ

٠аԜ٩ࣁᏵ௨ׇǵᑔᒧЪ༼᏾Ӛၲ߄໨Ҟ߄܌Ңϐᇟѡջֹԋᙁౣ่ᄬϯᄔा௢ፕǶ 
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݋ளటှڗ၌БԄࢗҭаޣ಍ᆅ౛سᆶޣȨ၁ॊ่ᄬϯᄔा௢ፕȩфૈύǴ΋૓٬Ҕܭ

ϐЎҹۓ،٠௢ፕǴس಍ڗளޕ᛽Ўҹϐᢀ܄ۺᇟѡࡕջीᆉ၀Ўҹр౜ӷຒϐଆ૾ᕴ

ҥຒ༼᜘Ǵ೸ၸຒ༼᜘ջёख़ཥಔӝࡌளຒ༼᜘ղᘐ߯ኧ຾Զڗ୷ࣁǴ٠аଆ૾ᕴӝک

ЎҹᇟѡǴന߾ࡕ༼᏾Ӛၲ߄໨Ҟ߄܌Ңϐᇟѡаֹԋ၁ॊ่ᄬϯᄔा௢ፕǶࢬځำ೛

ीཷۺӵკ  ҢǶ܌4.7

 

 

კ 4.7ǵȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩфૈࢬำ 
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 ᛽Ўҹୢเᆢៈኳಔޕ

  ԜኳಔΏගسٮ಍ᆅ౛ޣཥቚǵࢗ၌ǵմନϷঅׯӣᙟຒᆶ၌ୢຒǶޕ᛽Ўҹୢเ

ᆢៈኳಔх Ȩ֖၌ୢຒᆶӣᙟຒཥቚȩǵȨ၌ୢຒᆶӣᙟຒࢗ၌ȩǵȨ၌ୢຒᆶӣᙟຒմନȩ

ᆶȨ၌ୢຒᆶӣᙟຒঅׯȩ฻ѤεфૈǹځύǴȨ၌ୢຒᆶӣᙟຒཥቚȩфૈΏගسٮ

಍ᆅ౛ޣஒ၌ୢຒᆶӣᙟຒ༊Εس಍ၗ਑৤ϣǶȨ၌ୢຒᆶӣᙟຒࢗ၌ȩфૈΏගسٮ

಍ᆅ౛ࢗޣ၌၌ୢຒᆶӣᙟຒଛჹಔӝǶԜѦǴȨ၌ୢຒᆶӣᙟຒঅׯȩᆶȨ၌ୢຒᆶ

ӣᙟຒմନȩфૈΏගسٮ಍ᆅ౛ޣ຾ՉঅׯᆶᆢៈᒱᇤϐୢเଛჹǴ຾Զޕ࡭ߥ᛽Ў

ҹୢเှ݋ϐ҅ዴ܄ǹࢬځำ೛ीཷۺӵკ  ҢǶ܌4.8

 
᛽Ўҹୢเᆢៈኳಔޕ 

ᒧ᏷ୢเᆢៈϐфૈ

A.၌ୢຒᆶӣᙟຒࢗ၌
B.၌ୢຒᆶӣᙟຒཥቚ
C.၌ୢຒᆶӣᙟຒঅׯ
D.၌ୢຒᆶӣᙟຒմନ

຾Ε၌ୢຒᆶӣ
ᙟຒࢗ၌ϟय़

ᒡΕటࢗ၌ϐ၌
ୢຒᆶӣᙟຒ

ᡉҢࢗ၌่݀

၌ୢຒᆶӣᙟຒ
၌ֹԋࢗ

຾Ε၌ୢຒᆶӣ
ᙟຒཥቚϟय़

ᒡΕటཥቚϐ၌
ୢຒᆶӣᙟຒ

၌ୢຒᆶӣᙟຒ
ཥቚֹԋ

຾Ε၌ୢຒᆶӣ
ᙟຒঅׯϟय़

ᒡΕటঅׯϐ၌
ୢຒᆶӣᙟຒ

ᡉҢటঅׯϐ၌
ୢຒᆶӣᙟຒ

ᒡΕటঅׯϐ၌
ୢຒ܈ӣᙟຒ

ׯցঅࢂ

၌ୢຒᆶӣᙟຒ
অֹׯԋ

຾Ε၌ୢຒᆶӣ
ᙟຒմନϟय़

ᒡΕటմନϐ၌
ୢຒᆶӣᙟຒ

ᡉҢటմନϐ၌
ୢຒᆶӣᙟຒ

ցմନࢂ

၌ୢຒᆶӣᙟຒ
մନֹԋ

״่

YesYes

No No

 

კ 4.8ǵȨޕ᛽Ўҹୢเᆢៈኳಔȩфૈࢬำ 
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 ᛽Ўҹᆅ౛ኳಔޕ

  ԜኳಔΏගٮ΋૓٬Ҕޣᆶس಍ᆅ౛ޣཥቚǵࢗ၌ޕ᛽ЎҹϐфૈǴԜѦس಍ᆅ౛

΋૓٬Ҕٮ᛽ЎҹཥቚȩфૈΏගޕύǴȨځ᛽Ўҹ฻фૈǶޕׯёӆ຾ՉմନϷঅޣ

΋૓٬Ҕٮ၌ȩфૈΏගࢗ᛽Ўҹޕ಍ၗ਑৤ϣǶȨس᛽Ўҹ༊Εޕஒޣ಍ᆅ౛سᆶޣ

᛽ЎҹޕȩᆶȨׯ᛽Ўҹঅޕ᛽ЎҹǶ྽ύǴȨޕ಍ၗ਑৤ϣϐس຾Չޣ಍ᆅ౛سᆶޣ

մନȩфૈΏගسٮ಍ᆅ౛ޣ຾Չঅׯᆶᆢៈᒱᇤϐޕ᛽ЎҹǴ຾Զޕ࡭ߥ᛽Ўҹϐ҅

ዴ܄ǹࢬځำ೛ीཷۺӵკ  ҢǶ܌4.9

 

 

კ 4.9ǵȨޕ᛽Ўҹᆅ౛ኳಔȩфૈࢬำ 
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 ኳಔۓ಍ୖኧ೛س

Ӛׯጕ΢অܭޣ಍ᆅ౛سٮ಍࣬ᜢၗ਑ǴԜኳಔΏගسᆢៈӚߡБޣ಍ᆅ౛س٬ࣁ  

ȩϷۓᘖॶ೛ߐȩǵȨ၁ॊ่ᄬϯᄔाۓ಍ୖኧၗ਑Ǵх֖Ȩᙁౣ่ᄬϯᄔा៾ख़ॶ೛س

Ȩ၌ୢຒᆶӣᙟຒଛჹߐᘖॶ೛ۓȩ฻ΟфૈǹځύǴȨ၁ॊ่ᄬϯᄔाߐᘖॶ೛ۓȩ

ϷȨ၌ୢຒᆶӣᙟຒଛჹߐᘖॶ೛ۓȩфૈΏගسٮ಍ᆅ౛ޣ຾Չঅׯᆶᆢៈᒱᇤϐس

಍ୖኧǴ຾Զس࡭ߥ಍ߐᘖॶϐ҅ዴ܄ǹȨᙁౣ่ᄬϯᄔा៾ख़ॶ೛ۓȩфૈΏගسٮ

಍ᆅ౛ޣ຾Չঅׯᒱᇤϐ៾ख़ॶǴ຾Զس࡭ߥ಍៾ख़ॶᆶႣᒧ฻ભભኧϐ҅ዴ܄Ǵࢬځ

ำ೛ीཷۺӵკ  ҢǶ܌4.10

 

 

კ 4.10ǵȨس಍ୖኧ೛ۓኳಔȩфૈࢬำ 
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4.4.2  ำࢬำ਑ࢬำ਑ࢬำ਑ࢬ಍ၗ਑س಍ၗس಍ၗس಍ၗس

  ҁس಍ၮբϐ߃Ǵس಍ᆅ౛ޣᆶ΋૓٬Ҕޣஒޕ᛽Ўҹ༊Εس಍Ǵس಍ջਥᏵس಍

ᆅ౛܌ޣ೛ୢۓเှ݋ϐߐᘖॶǵᙁౣ่ᄬϯᄔा៾ख़ॶᆶ၁ॊ่ᄬϯᄔाߐᘖॶ฻Ӛ

ୖኧ೛ֹۓԋǴջёϩձ຾Չୢเှ݋ᆶ่ᄬϯᄔा௢ፕǴаڗள၌ୢຒᆶӣᙟຒଛჹ

ಔӝᆶޕ᛽Ўҹ่ᄬϯᄔाǴ٠ӸΕس಍ၗ਑৤ϣǶ΢ॊ؁ᡯֹԋࡕǴ٬ҔޣջаԾך

ှ᠐БԄ຾ՉӷՍཛྷ൨Ǵ೸ၸୢเှ݋ջڗள࣬ᜢ஑཰ᇟ༼ڗ٠ளڀԖᜢᖄ܄ϐޕ᛽Ў

ҹǴس಍ΏӃှޕ݋᛽ЎҹϐӚၲ߄໨Ҟ٠ᘏڗ၀Ўҹϐᢀ܄ۺᇟѡǴ٠ਥᏵس಍ߐᘖ

ॶᆶୖኧ௢ፕ่ᄬϯᄔाǴаࡌҥᙁౣ่ᄬϯᄔाᆶ၁ॊ่ᄬϯᄔाǴ٠೸ၸ่ᄬϯᄔ

ाБԄࣁуம٬Ҕޣ᎙᠐Ўҹϐਏ Ǵ݀سځ಍࣬ᜢၗ਑ϐӸڗᆶ໺ሀ௃׎ӵკ4.11܌ҢǶ 

 

C

D.

B

A.

E

F

A1.΢໺ޕ᛽Ўҹ
A2.ࢗ၌ޕ᛽Ўҹ
A3.অޕׯ᛽Ўҹ
A4.մନޕ᛽Ўҹ

F1.ᙁౣ่ᄬϯᄔा៾ख़ॶ೛ۓ
F2.၁ॊ่ᄬϯᄔाߐᘖॶ೛ۓ
F3.၌ୢຒᆶӣᙟຒଛჹߐᘖॶ೛ۓ

E1.၌ୢຒᆶӣᙟຒཥቚ
E2.၌ୢຒᆶӣᙟຒࢗ၌
E3.၌ୢຒᆶӣᙟຒঅׯ
E4.၌ୢຒᆶӣᙟຒմନ

D1.ᙁౣ่ᄬϯᄔा௢ፕ
D2.၁ॊ่ᄬϯᄔा௢ፕ

C1.၌ୢຒှ݋ᆶЎҹᑔᒧ

B1.ၲ߄໨Ҟှ݋

 

კ 4.11ǵس಍ၗ਑ࢬำ 

 

4.5  ڀ಍໒วπسڀ಍໒วπسڀ಍໒วπسڀ಍໒วπس

  ҁس಍Ώࡌ࿼ܭ Microsoft Windows XPբ཰س಍΢Ǵ٠аMicrosoft SQL Server2005 

ၗ਑৤س಍ᓯӸس಍ၮբၸำ࣬ᜢၗ਑Ƕس಍ϐᏹբϟय़ᆶϣ೽ᄽᆉ߾ݤ௦ҔJSPȐJava 

Server Pagesȑᇟݤ຾Չ໒วǴ٠ճҔSQL Server 2005ٰ Ӹڗၗ਑৤Ǵᇶշس಍຾Չޕ᛽

Ўҹϩ݋ǶаΠջϩձϟಏس಍໒วਔ٬܌ҔϐπڀǶ 

 

� JSPȐJava Server Pagesȑ 

  JSPࢂҗSun MicrosystemϦљ܌ঀᏤϐᆛઠ՛ܺᏔඔॊᇟقำԄǴځΏаJavaำԄ

ᇟࣁق୷ᘵǴ٠໣่ځдϦљ܌Ӆӕࡌҥϐ୏ᄊᆛ।ೌמ኱ྗǴڀࡺԖJavaЍජၠѳѠ

ᆶၠᆛઠ՛ܺᏔϐᓬᗺǴԶ٬ᆛ।೛ीڀ׳ቸ܄Ƕ 
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  ྽٬Ҕޣ೸ၸᘤំᏔӛ՛ܺᏔᆄȐServerȑा؃໒௴JSPᆛ।ਔǴࢎ೛ܭ՛ܺᏔᆄϐ

JSPЇᔏΏӃஒJSPᆛ।ᙯ᝿ࣁServletำԄǴځԛӆஒJSP୺Չౢ܌ࡕғϐϐࢂЎҹၗ਑

໺ଌԿҔЊᆄȐClientȑǴ٠ӕਔᡉҢ୺Չ่݀ܭᘤំᏔ΢ǶԜѦǴJSPᗋڀԖΠӈ੝܄

Ȑ၏៾ৱǴ2004ȑǺ 

� ᘤំޣᆄᕉნǺӚᅿᆛ।ᘤំᏔ֡ёǴӵIEǵGoogle ChromeǵFire FoxǵKK ManǶ 

� ኳಔำԄޑёख़Ҕ܄ǺJSPϡҹȐEnterprise JavaBeansȑёၠѳѠख़ፄ٬ҔܭҺՖӦ

БǶEnterprise JavaBeans ϡҹёӸڗ໺಍ၗ਑৤Ǵ٠ૈаϩණԄس಍ኳԄܭUnix ک

Windows ѳѠπբǴ෧ϿำԄ໒วϐਔ໔٠ёቚуำԄϐቸ܄Ƕ 

 ClientᆄϐᘤំᏔ΢ǶܭJSPำԄዸ٠҂ᡉҢޑjsp.*ࣁ՜ӜۯำԄዸǺۈៈচߥ �

� ၠѳѠ܄ǺJSPё୺ՉܭҺՖڀԖWeb՛ܺᏔϐᕉნǴ٠Ѝජӭኧբ཰س಍Ƕ 

� ኱ᠸёᘉк܄ǺҗܭJSPೌמঋ৒XML኱ᠸೌמǴࡺJSP໒วޣёᘉ৖JSP኱ᠸڋ܈

ु኱ᠸ৤Ǵа෧ϿჹScriptingᇟقϐ٩ᒘǴ٠फ़եᆛ।ᇙբޣᇙբᆛ।کᘉкᆛ।

фૈϐፄᚇำࡋǶ 

� ՛ܺᏔᆄᕉნǺWindows XPǴ٠у΢ȨJ2SDKȩJavaำԄጓ᝿πڀᆶTomcat฻JSP

՛ܺᏔǶᆶHTMLᆙஏ᏾ӝǺஒJSPᑼΕHTML኱ᠸύǴό໻ගଯߡճ܄ҭ෧ϿI/O

ୢᚒǴঋڀёڗж໺಍CGI฻ޔ᝿ԄᇟقǶ 

� ѳѠک՛ܺᏔޑᐱҥ܄ǺJSPೌמ΋ԛቪΕϐࡕǴёаӧҺՖڀԖ಄ӝJavaTMᇟݤ

่ᄬޑᕉნΠ୺ՉǶ 

� ՛ܺᏔᆄམଛၗ਑৤ǺSQL Serverၗ਑৤س಍Ƕ 

 

� ᜢᖄԄၗ਑৤-Microsoft SQL Server 2005 

  Microsoft SQL Server 2005ࣁ΋ᅿᜢᖄԄၗ਑৤ᆅ౛س಍ǴځᏱԖଯቸ܄ᆶӭϡϯϐ

ᐱҥ՛ܺᏔЬᐒǶᜢᖄԄၗ਑৤Ώஒၗ܈಍ѳѠ΢سᄬϐբ཰ࢎЬவԄܭᄬǴёӼးࢎ

਑ϩᜪᓯӸܭӭঁΒᆢ߄਱ύǴԜ߄٤਱೯ᆀࣁၗ਑߄ǶϐࡕӆճҔٿၗ਑߄໔ϐᜢᖄ

аࢗ၌࣬ᜢၗ਑ǶځᓬᗺӧܭӚঁၗ਑֡߄ёᐱҥၮբǴ྽຾Չၗ਑ϐཥቚǵঅ܈ׯմ

ନਔǴҭό཮ϕ࣬ቹៜǶس಍ᆅ౛঩ё೸ၸᔈҔำԄ຾Ε՛ܺᏔǴׯ׳ၗ਑ࠠᄊǴ٠ᆅ

౛Ϸೀ౛՛ܺᏔၗྍǶԜᅿၗ਑৤த٬ҔSQLȐStructured Query Languageȑᇟݤ຾Չၗ

਑ࢗ၌ǴSQLᇟݤёҔаࢗ၌ၗ਑৤ǵࡌҥཥ߄਱ǵ׳ཥᆶմନၗ਑Ǵ٠೛ۓၗ਑৤៾

ज़Ƕᆕ΢܌ॊǴҁࣴزΏճҔ΢ॊπڀ຾Չس಍໒วπբǴ٠ஒس಍ࢎᄬܭWebᕉნΠǴ

а໒ว4.2࿯܌ॊϐӚ໨س಍фૈǶ 



67 
 

ಃϖകಃϖകಃϖകಃϖകǵǵǵǵس಍ჴբᆶਢٯϩس݋಍ჴբᆶਢٯϩس݋಍ჴբᆶਢٯϩس݋಍ჴբᆶਢٯϩ݋ 

  ਥᏵಃѤക܌ගрϐᚉࢎ׎ᄬᆶೕჄǴҁࣴزΏว৖΋঺่ӝᇟཀှ݋ᆶЎҹᄔा

ё୺Չϐфૈኳಔ၁ಒϟಏǴӚޣ಍ύӚ៾ज़٬Ҕس಍Ǵ٠ଞჹس᛽Ўҹᔠ઩ޕϐೌמ

фૈኳಔϐᏹբᇥܴΏ༼᏾ߕܭᒵǶҁകаമπӼӄፁғޕ᛽ᆛϐׯ๓ൔ֋ࣁਢٯᡍ᛾

ኬҁǴаϩ݋ҁࣴ܌زගрϐБݤፕᆶᚉس׎಍ޑёՉ܄Ƕܭಃ5.1 ࿯ύаമπӼӄፁ

ғޕ᛽ᆛϐׯ๓ൔ֋ࣁਢٯǴឍॊس಍ϐᔈҔჴਏǴܭ٠ಃ5.2 ࿯ύᔠᡍᆶຑ՗ҁޕ᛽

Ўҹᔠ઩س಍ϐᜪձ௢ፕᕮਏǶ 

 

 ำࢬϐᔈҔٯ಍ਢسำࢬϐᔈҔٯ಍ਢسำࢬϐᔈҔٯ಍ਢسำࢬϐᔈҔٯ಍ਢس5.1

ޕΏаമπӼӄፁғزǴҁࣴ܄ჴ୍ᔈҔϐёՉܭ಍س᛽Ўҹ่ᄬϯᄔाޕᡍ᛾ࣁ  

᛽ᆛϐׯ๓ൔ֋ࣁਢٯᡍ᛾ኬҁǴ٠аޕ᛽Ўҹ่ᄬϯᄔाس಍ϐਡЈфૈኳಔȐх֖

Ȩޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩǵȨޕ᛽Ўҹୢเှ݋ኳಔȩǵȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕ

ኳಔȩ฻௢ፕኳಔȑǴаຑ՗ҁࣴ܌زว৖ϐБݤፕᆶ໒วس಍ϐёՉ܄Ƕ२ӃǴس಍

ᆅ౛ޣӃஒҁس಍ϐୖኧ೛ֹۓ౥Ǵௗ๱Ǵ΋૓٬ҔޣΏ΢໺΋ҽۘ҂຾ՉЎҹၲ߄໨

Ҟှ݋ϐޕ᛽Ўҹسܭ಍٠຾Չϩ݋Ǵࡑϩֹ݋౥Ǵس಍ջஒԜޕ᛽Ўҹϐᙁౣ่ᄬϯ

ᄔाᆶ၁ॊ่ᄬϯᄔाᒡрϒᆅ౛ޣǴᆅ౛ޣӆஒԜԛ่ᄬϯᄔाࡌҥ่݀ӣ㎸Կس಍

ύǴന٬ࡕҔޣջёਥᏵୢเှ݋຾Չޕ᛽Ўҹ஑཰ᇟ༼ᆶ၌ୢຒೱ่Ǵаڗள࣬ᜢ܄

ϐࣴزൔ֋Ǵҭё೸ၸޕ᛽Ўҹ่ᄬϯᄔाуமЎҹᑔᒧǶֹ᏾ၮբࢎᄬӵკ5.1܌ҢǴ

аΠջ຾Չس಍ᔈҔ௃ნϐ၁ಒᇥܴǶ 

 
 

(A) 

(B)

(B1)

(A3) 

(A1) 

(A2) 

(B1) 

(B2)

(B3) 

(B4) 

(B5) 

 

კ 5.1ǵޕ᛽Ўҹ่ᄬϯᄔाس಍ϐᔈҔࢬำ 
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 ҥࡌ಍ୖኧϷᇟ༼৤سۓ೛ޣ಍ᆅ౛سҥࡌ಍ୖኧϷᇟ༼৤سۓ೛ޣ಍ᆅ౛سҥࡌ಍ୖኧϷᇟ༼৤سۓ೛ޣ಍ᆅ౛سҥࡌ಍ୖኧϷᇟ༼৤سۓ೛ޣ಍ᆅ౛س �

಍Ьфૈղᘐϐ҅ዴس࡭ߥᘖॶǴаߐ಍ϣϐӚ໨ୖኧᆶسۓѸ໪Ӄ೛ޣ಍ᆅ౛س  

᛽Ўҹᇟ༼ᆢៈኳಔǴа೛ޕ೸ၸࡕᘖॶǴϐߐ಍ୖኧϐسۓѸ໪೛ޣǶ२ӃǴᆅ౛܄

᛽ЎҹཥቚфૈǴ΢ޕ᛽Ўҹᆢៈኳಔϐޕջаޣᆅ౛ࡕ໨Ҟϐ஑཰ᇟ༼Ǵനၲ߄Ӛۓ

໺മπӼӄፁғޕ᛽ᆛϐࣴزൔ֋૽ግኬҁԿس಍ύǴջֹԋس಍ୖኧ೛ۓϷᇟ༼৤ࡌ

ҥϐ؁ᡯǶ 

 

� ΋૓٬Ҕޣᇆ໣മπӼӄፁғޕ᛽ᆛϐࣴزൔ֋΋૓٬Ҕޣᇆ໣മπӼӄፁғޕ᛽ᆛϐࣴزൔ֋΋૓٬Ҕޣᇆ໣മπӼӄፁғޕ᛽ᆛϐࣴزൔ֋΋૓٬Ҕޣᇆ໣മπӼӄፁғޕ᛽ᆛϐࣴزൔ֋ 

  ΋૓٬Ҕ٬ܭޣҔҁس಍߻ǴӃՉᇆ໣҂ࡌҥ่ᄬϯᄔाϐࣴزൔ֋ǴϐࡕΏճҔ

ҁس಍ᔅշࡌځҥࣴزൔ֋ϐ่ᄬϯᄔाǶ٬Ҕ٬ܭޣҔҁس಍ϐ߻Ǵᇆ໣ΑவമπӼ

ӄፁғޕ᛽ᆛ܌ගٮϐޕ᛽ЎҹǴӵࣴزൔ֋ǵೌמᘀਜ฻Ȑӵკ ҢȑǴ٠ᓯӸЎ܌5.2

ҹᆶ༼᏾ӵ߄ 5.1Ώӈр೽ϩ٬Ҕ܌ޣᇆ໣ϐࣴزൔ֋Ƕ 

 

 

კ 5.2ǵമπӼӄፁғޕ᛽ᆛϐࣴزൔ֋ 

 

߄ 5.1ǵ٬Ҕ܌ޣᇆ໣ϐࣴزൔ֋ 

Ўҹጓဦ ЎҹӜᆀ 

1 ΓӢπำπբ൑ׯ܌๓Бݤ 

2 ъᏤᡏπቷ঩πުᓍੵภϐࣴز 

3 ଯសമ୏բ཰ᕉნ፾ᔈزࣴ܄ 

4 ύଯសᙍ཰ᎯᎭπբ࣬ᜢᡏૈຑ՗ 
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� ȐȐȐȐA1ȑȑȑȑ΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕޣ΢໺΢໺΢໺΢໺ۘ҂௢ፕۘ҂௢ፕۘ҂௢ፕۘ҂௢ፕϐޕ᛽Ўҹϐޕ᛽Ўҹϐޕ᛽Ўҹϐޕ᛽Ўҹ 

  ೸ၸޕ᛽Ўҹᆅ౛ኳಔϐЎҹཥቚфૈǴ΋૓٬Ҕޣёᒧ᏷΋ҽۘ҂௢ፕղۓϐЎ

ҹӜᆀȨᗺᐩෳ၂բ཰ȩǵЎҹբޣȨෞד໦ȩǵ΢໺ਔ໔Ȩ2012ԃ 6 Д 17ВȩᆶЎҹ

ϣ৒Ȩᗺᐩෳ၂բ཰ࢂբ཰঩ஒޔ৩ཱུಒλႝޑᐩᆅܫ࿼ਫय़ཱུႝٿޑ΢ᔠᡍᐩᆅࢂց

ёᗺߝϐෳ၂Ƕ…ȩ฻ᒡΕ࣬ᜢၗૻǴӕਔᘤំట΢໺ϐЎҹ٠ᗺᒧȨ΢໺ȩ່ࡪȐӵ

კ Ǵջև౜ၗ਑ཥቚԋфૻ৲Ǵ٠ᒡрЎҹϐ୷ҁၗ਑ӵЎҹࡕ΢໺ֹ౥ࡑҢȑǶ܌5.3

ӜᆀǵЎҹբޣᆶЎҹϣ৒฻ၗૻȐӵკ ݋໨Ҟϩၲ߄᛽ЎҹޕុࡕٮҢȑǴаග܌5.4

ኳಔǵޕ᛽Ўҹୢเှ݋ኳಔᆶޕ᛽Ўҹ่ᄬϯᄔा٬ҔǶ 

 

  

კ 5.3ǵޕ᛽Ўҹᆅ౛ኳಔ-ᒡΕЎҹၗ਑ 

 

 

კ 5.4ǵޕ᛽Ўҹᆅ౛ኳಔ-Ўҹཥቚԋф 
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� ȐȐȐȐB1ȑȑȑȑس಍ᆅ౛ޣ೛سۓ಍ୖኧس಍ᆅ౛ޣ೛سۓ಍ୖኧس಍ᆅ౛ޣ೛سۓ಍ୖኧس಍ᆅ౛ޣ೛سۓ಍ୖኧ 

س࡭ߥᘖॶǴаߐ಍ϣϐӚ໨ୖኧᆶسۓሡ೛߾ޣ಍ᆅ౛سǴࡕཥቚЎҹޣ٬Ҕࡑ  

಍Ьфૈղᘐϐ҅ዴ܄Ƕᆅ౛ޣѸ໪ᗺᒧس಍ୖኧ೛ۓኳಔа೛سۓ಍ୖኧϐߐᘖॶᆶ

៾ख़ॶǴջֹԋس಍ୖኧ೛؁ۓᡯȐӵკ 5.5ᆶკ  ҢȑǶ܌5.6

 

კ 5.5ǵس಍ୖኧ೛ۓኳಔ-س಍ୖኧᔠຎ 

 

 

კ 5.6ǵس಍ୖኧ೛ۓኳಔ-س಍ୖኧ೛ۓ 

 

� ȐȐȐȐB2ȑȑȑȑس಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛ޣཥቚ၌ୢຒᆶӣᙟຒଛჹಔӝཥቚ၌ୢຒᆶӣᙟຒଛჹಔӝཥቚ၌ୢຒᆶӣᙟຒଛჹಔӝཥቚ၌ୢຒᆶӣᙟຒଛჹಔӝ 

಍ϣϐ၌ୢຒᆶӣᙟຒଛჹಔس᛽Ўҹୢเᆢៈኳಔȩཥቚޕ೸ၸȨޣ಍ᆅ౛س  

ӝǴаس࡭ߥ಍ୢเှ݋௢ፕϐ҅ዴ܄Ƕ࿶җȨ၌ୢຒᆶӣᙟຒཥቚȩфૈᒡΕ၌ୢຒ

ȨԼԺȩ٠ਥᏵԼԺཛྷ൨ڗளӣᙟѡȨ΋૓ܩᖐख़ނჹܭဈ෎཮׎ԋǾȩаϷ၀ӣᙟѡ
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ЬाӣᙟຒȨΓπܩᖐȩǵȨဈ෎ȩǵȨཚၮȩǴࡑᒡΕϖ฽ӣᙟѡаϷΜϖঁӣᙟຒ฻࣬

ᜢၗૻǴ٠ᗺᒧȨዴۓȩ່ࡪȐӵკ ᆶ၌ୢຒȨԼԺȩ่݀݋ҢȑǴа຾Չଛჹϩ܌5.7

ᖐȩǵȨဈ෎ȩ฻ຒ༼ȐӵკܩԖ࣬ᜢӣᙟຒх֖ȨཚၮȩǵȨΓπڀ 5.8ᆶკ ҢȑǴ܌5.9

سܭ༽ջёᗺᒧȨཥቚଛჹ่݀ȩஒ΢ॊଛჹಔӝаֹԋཥቚբ཰Ǵ༊Εຒޣ಍ᆅ౛س

಍ၗ਑৤ϣȐӵკ  เਏ݀Ƕୢډຒ༼ᇟཀၲۓ಍ᆒዴղسҢȑǴ٬܌5.10

 

  

კ 5.7ǵ၌ୢຒᆶӣᙟຒᒡΕฝय़ 

 

  

კ 5.8ǵ၌ୢຒᆶӣᙟຒଛჹ่݀ฝय़(1) 
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კ 5.9ǵ၌ୢຒᆶӣᙟຒଛჹ่݀ฝय़(2) 

 

 

კ 5.10ǵ၌ୢຒᆶӣᙟຒཥቚԋфฝय़ 

 

� ȐȐȐȐB3ȑȑȑȑس಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛ޣ୺Չ୺Չ୺Չ୺Չޕ᛽Ўҹၲ߄໨Ҟှޕ݋᛽Ўҹၲ߄໨Ҟှޕ݋᛽Ўҹၲ߄໨Ҟှޕ݋᛽Ўҹၲ߄໨Ҟှ݋ 

  ྽٬ҔֹޣԋЎҹ΢໺୏բǴЪس಍ᆅ౛ޣҭֹԋس಍ୖኧ೛ۓᆶ၌ୢຒӣᙟຒཥ

ቚǴس಍ᆅ౛ޣջё୺ՉЬфૈа຾Չޕ᛽ᆛϐୢเှ݋ᆶࡌҥ၀ࣴزൔ֋ϐ่ᄬϯᄔ

ाǶ२Ӄس಍ᆅ౛ޕܭޣ᛽Ўҹၲ߄໨Ҟှ݋ኳಔӃаȨբ཰ȩࢗࣁ၌చҹǴ຾ՉЎҹ

ᑔᒧڗ٠ள࣬ᜢЎҹȐӵკ ȩǴ݋ցှࢂཚၮբ཰ȩϐȨ܊ջёϭᒧȨ৤ࡕҢȑǴᒿ܌5.11

٠ᗺᒧղ່ࡪۓа຾Չޕ᛽Ўҹၲ߄໨Ҟှ݋Ȑӵკ ൔز಍ջᡉҢ၀ࣴسҢȑǴ܌5.12

֋ϣ৒аϷӚၲ߄໨Ҟϐᢀ܄ۺᇟѡ่݀Ǵӵკ 5.13Կკ ໨ҞȨբ཰ၲ߄ҢǴ܌5.15

բܭᖐБૈཚ୏ᓯӸጃǶȩǵȨჹܩբ཰Γ঩ӝΚঁٿᇟѡԖȨӢԜሡा܄ۺϩȩϐᢀي

཰Γ঩ޑԼԺମᓝǴȩ฻ǹၲ߄໨ҞȨբ཰ᕉნȩϐᢀ܄ۺᇟѡԖȨ؂ঁ௢ًऊ୴࿼ϖ
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Ԗ΢܌բ཰Γ঩ӝΚஒঁٿሡाߡ໔ճҔ౗ǴȩǵȨԜਔޜܫӸ܊ϤঁᓯӸጃаቚу৤ډ

ቫޑᓯӸጃܩᖐܫ٠࿼ӧ਒ୁӦ݈΢Ǵȩ฻ǹၲ߄໨ҞȨբ཰Չࣁȩϐᢀ܄ۺᇟѡԖȨॄ

ೢԜ୔ޑբ཰Γ঩ӧ΋ঁπբϺϐϣёૈཚၮᕴख़ၲ΋Ꮢа΢ނޑ਑Ǵȩ฻ǹၲ߄໨Ҟ

Ȩ໾্ԋӢȩϐᢀ܄ۺᇟѡԖȨୢᚒഋॊԜբ཰୔ΓӢπำޑЬाୢᚒΏӧܭख़ፄཚၮ

๓Бׯ໨ҞȨၲ߄ΓӢπำୢᚒǴȩ฻ǹޑ೷ԋ܌ॊख़ፄཚၮ୏բ߻ܭ୏բǶȩǵȨᜢޑ

ख़ፄཚၮ୏բǴȩǵȨӕਔբ཰ΓޑӦ෧Ͽբ཰Γ঩ࡋεำࡐᇟѡԖȨёа܄ۺȩϐᢀݤ

঩ΨёόѸа៻ဈޑόؼπբ࠮༈࿼ܩ܈ܫᖐኩਔᘍܭܫӦ݈ޑ΢ቫᓯӸጃǴȩ฻Ƕ 

 

 

კ 5.11ǵޕ᛽Ўҹၲ߄໨Ҟှࢗ݋၌ϟय़ 

 

 

კ 5.12ǵޕ᛽Ўҹၲ߄໨Ҟှࢗ݋၌ϟय़ 
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კ 5.13ǵޕ᛽Ўҹၲ߄໨Ҟှ(1)่݀݋ 

 

 

კ 5.14ǵޕ᛽Ўҹၲ߄໨Ҟှ(2)่݀݋ 
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კ 5.15ǵޕ᛽Ўҹၲ߄໨Ҟှ(3)่݀݋ 

 

� ȐȐȐȐB4ȑȑȑȑس಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛ޣ୺Չޕ᛽Ўҹ୺Չޕ᛽Ўҹ୺Չޕ᛽Ўҹ୺Չޕ᛽Ўҹୢเှୢ݋เှୢ݋เှୢ݋เှ݋ 

ለภȩࡐЋဌך௢ፕύǴᒡΕ၌ୢѡȨ݋ኳಔϐୢเှ݋᛽ୢเှޕܭёޣ಍ᆅ౛س  

բࣁཛྷ൨ӷՍ຾Չࢗ၌Ǵ೸ၸ၌ୢຒှ݋ᆶᑔᒧЎҹфૈύջёڗள၀၌ୢѡϐЬा၌

ୢҞࣁޑȨለภȩǴਥᏵ၌ୢຒȨለภȩ࿶ၸ၌ୢຒǵӣᙟѡᆶӣᙟຒଛჹှ݋Ǵаڗ

ளȨለภȩϐଛჹಔӝх֖Ȩᔼ೷཰ȩǵȨԃइȩǵȨߏਔ໔ȩ฻Ȑӵკ 5.16ᆶკ 5.17ȑǶ

ᙖҗ၌ୢຒᆶӣᙟຒଛჹಔӝȨለภǺᔼ೷཰ǵԃइǵߏਔ໔ȩǴջёᆶЎҹϐᜢᗖӷ

ຒ຾ՉᎩ۰࣬՟܄ϩ٠݋ਥᏵߐᘖॶȐѳ֡ኧǵύՏኧǵѤϩՏኧᆶԾՉۓကȑаᑔᒧ

٠ΠၩЎҹȐӵკ 5.18ᆶკ 5.19ȑǶ 

 

 

კ 5.16ǵޕ᛽Ўҹୢเှ݋-၌ୢຒှ݋Ҟޑ 
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კ 5.17ǵޕ᛽Ўҹୢเှ݋-Ўҹᑔᒧ೛ۓ 

 

  

კ 5.18ǵޕ᛽Ўҹୢเှ݋-Ўҹᑔᒧ่݀ 
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კ 5.19ǵޕ᛽Ўҹୢเှ݋-ЎҹΠၩ 

 

� ȐȐȐȐB5ȑȑȑȑس಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛سޣ಍ᆅ౛ޣ୺Չ୺Չ୺Չ୺Չޕ᛽Ўҹ่ᄬϯᄔा௢ፕޕ᛽Ўҹ่ᄬϯᄔा௢ፕޕ᛽Ўҹ่ᄬϯᄔा௢ፕޕ᛽Ўҹ่ᄬϯᄔा௢ፕ 

ᄬϯᄔा௢ፕύё຾Չᙁౣ่ᄬϯᄔाфૈᆶ၁ॊ่ᄬϯᄔाф่ܭޣ಍ᆅ౛س  

ૈǴ२Ӄޕܭ᛽Ўҹှ݋ኳಔᒡΕࣴزൔ֋ϐ୷ҁၗ਑ٯӵȨΓӢȩǴࢗ၌၀Ўҹࢂց

ӸӧȐӵკ ᛽Ўҹޕа຾Չ່ࡪۓȩǴ٠ᗺᒧղ݋ցှࢂȨځջёϭᒧࡕҢȑǴᒿ܌5.20

่ᄬϯᄔा௢ፕȐӵკ ϩኧᆶ่ᄬ܄ᇟѡϐӛЈ܄ۺள၀ЎҹύӚᢀڗҢȑǴа܌5.21

ϩኧǴӵკ܄ Ȩ3ȩǵ่ࣁϩኧ܄ҢǴȨӕਔբ཰Γ঩ΨёόѸа៻ဈǾȩϐӛЈ܌5.22

ᄬ܄ϩኧࣁȨ3ȩǴനࡕਥᏵу៾ڗளуᕴϩኧࣁȨ12ȩǴ຾ԶਥᏵ៾ख़ॶਥᏵȨЎҹӜ

ᆀȩǵȨբ཰ӜᆀȩǵȨբ཰ՉࣁȩǵȨ໾্ԋӢȩᆶȨׯ๓Бݤȩ฻ၲ߄໨Ҟࡌҥᙁౣ่ᄬ

ϯᄔाȐӵკ ЎҹύӚຒ༼ϐଆّीᆉܭளڗ߾၁ॊ่ᄬϯᄔा௢ፕǴܭҢȑǶ܌5.23

่݀Ǵӵკ 5.24Ѱъ೽܌ҢǴȨ৤܊ȩӷຒଆϐᕴࣁکȨ295ȩǵّϐᕴࣁکȨ89ȩǴаڗ

ளຒ༼᜘ղᘐ߯ኧࣁȨ3.315ȩǹȨЬाфૈȩӷຒଆϐᕴࣁکȨ91ȩǵّϐᕴࣁکȨ5ȩǴ

аڗளຒ༼᜘ղᘐ߯ኧࣁȨ18.2ȩ฻Ǵ٠а຾Չӷຒಔӝ׎ԋຒ༼᜘Ӄࡕ໩ׇࣁȨ৤܊ȩǵ

ȨཚၮȩǵȨբ཰ȩǵȨЬाфૈȩǵ…ǵȨЬाୢᚒȩǵȨख़ፄཚၮȩ฻຾ԶਥᏵȨբ཰ඔॊȩǵ

ȨୢᚒඔॊȩаϷȨׯ๓БԄȩڗள၁ॊ่ᄬϯᄔाȐӵკ 5.24ѓъ೽܌ҢȑǶനࡕǴ

ᆅ౛ޣջёஒҁԛϩ݋इᒵᓯӸԿس಍ύа٬ٮҔࢗޣ၌Ƕ 
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კ 5.20ǵޕ᛽Ўҹ่ᄬϯᄔा-ࢗ၌Ўҹ 

 

 

კ 5.21ǵޕ᛽Ўҹ่ᄬϯᄔा-Ўҹࢗ၌่݀ 
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კ 5.22ǵޕ᛽Ўҹ่ᄬϯᄔा-ᙁౣ่ᄬϯᄔाှ݋ 

 

 

კ 5.23ǵޕ᛽Ўҹ่ᄬϯᄔा-ᙁౣ่ᄬϯᄔाև౜ 
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კ 5.24ǵޕ᛽Ўҹ่ᄬϯᄔा-၁ॊ่ᄬϯᄔाև౜ 

 

� ȐȐȐȐA2ȑȑȑȑ΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕࢗࢗࢗࢗޣ၌၌ୢຒᆶӣᙟຒ၌၌ୢຒᆶӣᙟຒ၌၌ୢຒᆶӣᙟຒ၌၌ୢຒᆶӣᙟຒ 

  ٬Ҕޣёޕܭ᛽ЎҹୢเᆢៈኳಔϐȨ၌ୢຒᆶӣᙟຒࢗ၌ȩфૈǴࢗ၌ςཥቚϐ

၌ୢຒᆶӣᙟຒǶس಍Ώගٮచҹࢗ၌ឯՏ٬ܭҔޣᒡΕࢗ၌చҹȨԼԺȩ٠аȨ၌ୢ

ຒȩࢗࣁ၌ӷՍǴӕਔज़ڋЎҹਔ໔ጄൎܭȨ2007ԃ 1 Д 1 ВȩԿȨ2012ԃ 12 Д 31

Вȩϐ໔຾ՉᑔᒧȐӵკ ள၌ୢຒȨԼԺȩаϷ࣬ᜢӣᙟຒȨཚၮȩǵڗҢȑǴջё܌5.25

Ȩܩᖐȩ฻Ϥ฽၌ୢຒᆶӣᙟຒಔӝǴаϷӚಔӝ߯ኧȨ1.0ȩǵȨ0.27ȩǵȨ0.27ȩ฻Ȑӵ

კ  ҢȑǶ܌5.26

 

 

კ 5.25ǵޕ᛽Ўҹୢเᆢៈ-၌ୢຒᆶӣᙟຒࢗ၌ฝय़ 
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კ 5.26ǵޕ᛽Ўҹୢเᆢៈ-၌ୢຒᆶӣᙟຒࢗ၌่݀ฝय़ 

 

� ȐȐȐȐA3ȑȑȑȑ΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕޣ΋૓٬Ҕࢗޣ၌ࢗ၌ࢗ၌ࢗ၌ޕ᛽Ўҹޕ᛽Ўҹޕ᛽Ўҹޕ᛽Ўҹ 

  ٬Ҕޣё೸ၸޕ᛽Ўҹᆅ౛ኳಔࢗ၌ς΢໺ϐЎҹϣ৒Ǵ٬ҔޣёᒡΕࢗ၌చҹ

ȨΓӢȩ٠аȨЎҹӜᆀȩࢗࣁ၌ӷՍǴӕਔज़ڋЎҹਔ໔ጄൎܭȨ2007ԃ 1Д 1Вȩ

ԿȨ2012ԃ 12Д 31Вȩϐ໔຾ՉᑔᒧǴջёڗளȨΓӢπำπբ൑ׯ܌๓Бݤ-৤܊

ཚၮբ཰ȩǵȨΓӢπำπբ൑ׯ܌๓Бݤ-ًශಔး࠻բ཰ȩᆶȨΓӢπำπբ൑ׯ܌

๓Бݤ-਻ݰ਑ᠳ܏բ཰ȩ฻Ϥ฽ЎҹȐӵკ 5.27ᆶკ ҢȑǶ྽၀Ўҹςֹԋ௢܌5.28

ፕϐղۓǴ٬ҔޣջёᗺᒧȨςϩ݋ȩೱ่фૈǴ٠аቸၢຎืБԄᡉҢ၀ЎҹϐЎҹ

ǵᙁౣ่ᄬϯᄔा่݀ᆶ၁ॊ่ᄬϯᄔा௢ፕ่݀Ȑӵკ่݀݋໨Ҟϩၲ߄ 5.29 ᆶკ

 ҢȑǶ܌5.30

 

 

კ 5.27ǵޕ᛽Ўҹᆅ౛ኳಔ-Ўҹࢗ၌ 
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კ 5.28ǵޕ᛽Ўҹᆅ౛ኳಔ-Ўҹࢗ၌่݀(1) 

 

 

კ 5.29ǵޕ᛽Ўҹᆅ౛ኳಔ-Ўҹࢗ၌่݀(2) 

 

 
 

კ 5.30ǵޕ᛽Ўҹᆅ౛ኳಔ-Ўҹࢗ၌่݀(3) 
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 ಍ᡍ᛾ᡍ᛾ᡍ᛾ᡍ᛾ᆶຑ՗ᆶຑ՗ᆶຑ՗ᆶຑ՗س಍س಍س಍س5.2

  ҁࣴزΏаȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩௢ፕȩࣁ୷Ǵ໒ว΋঺

Ȩ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ȩǴ٠аമπӼӄፁғޕ᛽ᆛբࣁ

ᔈҔ௃ნǴஒࣴزൔ֋ᆶೌמᘀਜբޕࣁ᛽Ўҹ٠аȨޕ᛽Ўҹୢเှ݋ȩᆶȨޕ᛽Ў

ҹ่ᄬϯᄔाȩ฻Ьᚒ຾Չس಍ᕮਏᡍ᛾Ƕҁࣴ܌زගрϐس಍Ώڐշޕ᛽ཛྷ൨ૈޣа

ཛྷ൨ӷՍБԄ຾ՉЎҹཛྷ൨Ǵ٠ёа่ᄬϯᄔाև౜БԄᇶ՘ޕ᛽ཛྷ൨ޣᑔᒧЎҹǶࢂ

բٯᘀਜϐਢೌמൔ֋ᆶزளࣴڗ᛽ᆛޕΏӃՉമπӼӄፁғزǴҁࣴ߻ᡍ᛾ϐܭǴࡺ

཰Ǵ݋٠ှӚЎҹϐᄬԋाનȐջၲ߄໨ҞȑᆶЎҹϣ৒Ьाၲ߄໩ׇ܄฻Ǵаբسࣁ

಍ᡍ᛾ᆶϩ݋ϐ୷ᘵǶаΠΏଞჹҁس಍ӚЬᚒϐᡍ᛾БԄȐջȨᡍ᛾ၗ਑ᇥܴȩǵȨᡍ

᛾БԄᇥܴȩᆶȨᡍ᛾ࡰ኱ۓကȩȑ٩ׇᇥܴǴаᡍ᛾Ȩޕ᛽Ўҹᔠ઩س಍ȩᕮਏᆶྗ

ዴ܄Ƕ 

 

ᡍ᛾ၗ਑ڗளᡍ᛾ၗ਑ڗளᡍ᛾ၗ਑ڗளᡍ᛾ၗ਑ڗள 

  ଞჹȨޕ᛽Ўҹᔠ઩س಍ȩϐᡍ᛾ǴҁࣴزΏӃՉമπӼӄፁғࣴ܌زȐമࣴ܌ȑ

ϐᆛሞፕᏝڗளޕ᛽ཛྷ൨ޣϐ၌ୢѡǴаբޕࣁ᛽Ўҹୢเှ݋ϐᡍ᛾ၗ਑ǴӕਔҭԿ

മπӼӄፁғޕ᛽ᆛڗளࣴزൔ֋ᆶೌמᘀਜǴаբޕࣁ᛽Ўҹ่ᄬϯᄔाϐᡍ᛾ၗ

਑ǶځӚᡍ᛾ၗ਑ΏᇥܴӵΠǺ 

  ଞჹޕ᛽Ўҹୢเှ݋ϐᡍ᛾ၗ਑Ǵ೸ၸമࣴ܌ϐᆛሞፕᏝǴޕ᛽ཛྷ൨ޣёගрୢ

ᚒǴ٠೸ၸ၀ᆛઠᔠ઩БԄаڗள࣬ᜢӣᙟѡǶӢԜǴҁࣴزΏଞჹമࣴڗ܌ளޕ᛽ཛྷ

൨ޣϐ၌ୢѡǴ٠༼᏾ԋȨޕ᛽ཛྷ൨ޣ၌ୢѡၗ਑߄ȩȐӵ܌5.2߄ҢȑǶԜѦǴമࣴ܌

ҭଞჹ஑ԖӜຒΏࡌҥᚈᇟຒ༼Ǵ٠ᇥܴ၀ຒ༼ϐှញᆶཀကǴҁࣴزջаമࣴ܌܌ග

 ҢȑǶ܌5.3߄ᡍ᛾ჴሞᔠ઩ӣᙟຒȐӵࣁϐᚈᇟຒ༼ϐှញբٮ

߄ 5.2ǵޕ᛽ཛྷ൨ޣ၌ୢѡၗ਑߄ 
ᚒဦ ၌ୢѡ ޕ᛽ཛྷ൨ޣ ၌ୢਔ໔ 

1 բ཰բ཰ᕉნෳۓ໨Ҟ ՕГόёᇥ... 2009/12/4 

2 ᜢܭϲफ़ᐒ japanesesky 2007/10/17 
3 ፎୢԖᜢᆙ࡚ྣܴୢޑᚒ Ֆדம 2010/10/11 
4 ፎୢԖؑࢱي౳Ꮤޑᔠ߄ࢗ༏ loveven.tw 2010/9/9 
5 གྷፎୢӚՏӃ຾,ᜢܭ[ආ܄਻ᡏ]ک[ܰᐯ਻ᡏ], 2012/2/1 ࢃࢬ 
 water 2009/11/16 ݤᗉխֽ೽ਁ୏Ӓ্ǴӧπำБय़Ԗٗ٤Бࣁ 6
7 ፎୢΟϦᏒаΠۓڰԄଆख़ᐒ Feather 2010/3/11 
8 ਥҁפό҆ډ઩...Ӽӄ஥ाՖҔ... Isandy5300oh 2009/4/5 
9 ፎୢǺࡺ٣ፓࢗϐচӢϩ݋ ken 2009/7/30 
10 ӵ݀ᆶᎃӦԖပৡ...၀೛࿼ឯ׽ǴԖݤೕ... ᒿၶԶӼ 2012/5/18 



84 
 

߄ 5.3ǵമπӼӄፁғࣴۓ܌زကϐᚈᇟຒ༼ၗ਑߄ 
ᜪձ ύЎຒ༼ English ᙁᆀ ߕຏᇥܴ рೀ ࣬ᜢຒ 

A ᔔ໾ ABRASION -- 
ᙟᇂيܭᡏ߄ޑय़ಔ

ᙃȐӵҜጥ܈ᗹጢȑ

೏ᔔ௞ڊ܈௞ 

ऍ୯ 
Ӽӄπำৣ 

 ཮ڐ

 य़ಔᙃǵ߄
Ҝጥǵᗹጢǵ

ᔔ௞ǵڊ௞ 

A ৒೚ॄၩ ALLOWABLE 
LOAD -- 

ፎୖԵ Load Weight
Ȑ܍ၩख़ໆȑǶ 

ऍ୯ 
Ӽӄπำৣ 

 ཮ڐ
 ၩख़ໆ܍

M ᐒఓٛៈ MACHINE 
GUARDING -- 

ӧᐒఓး΢೛ഢ܈ᐒ

܌а੃ନᏹբᐒఓڀ

ౢғޑӒ্Ƕ 
ୖԵ Barrier Guard
Ȑٛៈൎ࢐ȑǶ 

ऍ୯ 
Ӽӄπำৣ 

 ཮ڐ

ᐒڀǵ 
ٛៈൎ࢐ 

 

  ଞჹޕ᛽Ўҹ่ᄬϯᄔाϐᡍ᛾ၗ਑ǴҁࣴزΏӃှ݋മπӼӄፁғޕ᛽ᆛӚൔ֋

࿼բǶ೸ၸࣴࡌၗ਑߻಍ᡍ᛾س಍ၗ਑৤ύаֹԋسܭբ཰Ǵаᆢៈٯᘀਜύਢೌמ܈

໨ҞȑᆶЎҹϣ৒Ьाၲ߄ӚЎҹϐᄬԋाનȐջ݋բ཰аှٯᘀਜϐਢೌמൔ֋ᆶز

ǵբ཰ࣁᇥܴȩջբ཰Չݩϣ৒ΏӃඔॊȨ౜ځբ཰ёว౜Ǵٯ฻Ǵᙖҗਢ܄໩ׇၲ߄

ᕉნᆶբ཰ၮբࢬำಒॊǴ຾ԶȨୢᚒഋॊȩᏤठ໾্ԋӢǴനࡕӆගрԖਏϐȨׯ๓

БݤȩǴᙖҗਢٯբ཰ϩ݋ջёஒӚၲ߄໨Ҟᆶ࣬ᜢᇟ༼༼᏾ԋȨޕ᛽Ўҹၲ߄໨Ҟၗ

਑߄ȩȐӵ܌5.4߄ҢȑǶനࡕΏஒ΢ॊၗ਑߄բࣁȨޕ᛽ᔠ઩س಍ȩϐ૽ግၗ਑Ǵځᡍ

᛾ၗ਑ϩࢬ݋ำӵკ5.31Ƕ 
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߄ 5.4ǵޕ᛽Ўҹၲ߄໨Ҟၗ਑߄ 
 ཚၮբ཰܊Нၮଌբ཰ ৤ࢨಒ໨ ᝜ၲ߄
բ཰ሦୱ -- -- 
բ཰Ӝᆀ ᝜ࢨНၮଌբ཰ ৤܊ཚၮբ཰ 

բ཰঩܄ձ -- -- 
բ཰يϩ 

բ཰঩ԃស -- -- 
ᒡଌ஥ -- 

೛ഢթ࿼ 
-- -- 

բ཰ᕉნ 
 

πڀϟಏ ًܦǵЕጃǵНఏ ໵ՅᓯӸጃǵ௢ً 

բ཰Ҟޑ 
Ьाπբࢂஒᒡଌ஥΢ςֹ

ԋ༤ឲբ཰ޑ᝜ࢨНఏཚၮ

Կًܦ΢ޑЕጃύ 

ЬाфૈࣁӸܫ඲ϡচ਑ᆶъ

ԋނࠔҹǴаុࡕࣁᇙ೷ǵуπ

ϐҔ 

բ཰ඔॊ 

᝜ࢨНၮଌբ཰ޑЬाπբ

ஒᒡଌ஥΢ςֹԋ༤ឲբࢂ

཰ޑ᝜ࢨНఏཚၮԿًܦ΢

Ԗ܌ޑ΢ًܦԿޔЕጃύǴޑ

Еጃ֡ςးᅈ᝜ࢨНఏǴӆஒ

 ߐ௢΢೤ًၮଌԿӚ೽ًܦ

ஒ໵ՅᓯӸጃ୴᠄ӧё౽୏ޑ

௢ًϐ΢ǴаගଯᓯӸጃཚၮޑ

ᐒ୏܄Ƕ΋૓ԶقǴ؂ঁ௢ًऊ

୴࿼ϖډϤঁᓯӸጃаቚу৤

 ໔ճҔ౗ޜܫӸ܊

բ཰࠮༈ ܩᖐǵཚၮǵଯᖐǵ៻ဈ ཚၮǵܩᖐ 

բ཰Չࣁ 

஑཰୏ຒ 
းᅈ᝜ࢨНޑНఏख़ໆऊࣁ

20ϦА 
ᓯӸጃޑख़ໆऊࣁ 18 ϦА΋ঁ

πբϺϐϣёૈཚၮᕴख़ၲ΋

Ꮢа΢ނޑ਑ 

բ཰ԛኧ/Ϻ 
΋ϺѸ໪ԿϿཚၮ 200ఏǵԖ

ਔং߾ёૈӭၲ 500ఏ 
 

բ཰ਔ໔/ԛ 
-- -- 

բ཰ਔ໔ 

բ཰ຯᚆ/ԛ 

ᒡଌ஥ᆶًܦϐ໔ޑന߈ຯ

ᚆࣁ 1.5 ϦЁǵᒡଌ஥ᆶًܦ

΢ЕጃޑӚձຯᚆߡӧ 1.7 Ϧ

Ёډ 3.2ϦЁϐ໔ 

-- 

໾্Ӣન ࡼΚၸε ख़ፄཚၮ 
໾ภ೽Տ Ћᖉ೽ϩǵङ೽ ဈ೽ǵު೽ 

໾্ԋӢ 
 ޑ๓Ҟׯ

ԖਏӦᖐଯܫ܈Π᝜ࢨНఏ

НѳՏ࿼Ǵѳ໩Ӧஒځᡂׯ٠

᝜ࢨНఏྗዴܫ࿼ًܦܭ΢

 Еጃύޑ

εำࡋӦ෧Ͽբ཰Γ঩ޑख़ፄ

ཚၮ୏բǴӕਔբ཰Γ঩Ψёό

Ѹа៻ဈޑόؼπբ࠮༈࿼ܫ

΢ቫޑӦ݈ܭܫᖐኩਔᘍܩ܈

ᓯӸጃǴёа຾΋؁࿯࣪ཚၮਔ

໔Ǵቚуπբਏ౗ 
 း࿼ڗᓸ֨ݨ Κး࿼࣪ޜຝሷη੿ ڀ๓πׯ

 ำࢬ๓ׯ

ѝाаԜး࿼ނ֎ޑዬα֖

ય᝜ࢨНఏޑᓍ೽рαೀǴբ

཰Γ঩ߡёаЋࡰᓐፓ᏾਻

ሚࢬޑໆ 

Եቾ٬Ҕᙁܰݨޑᓸ֨ڗး

࿼Ǵஒ܌ሡೕ਱ϐ΢ޑᓯӸጃܩ

ଯǴߡёޔௗ໩ճӦගڗҞ኱ᓯ

ӸጃǴֹӄᗉխཚ୏ᚐѦޑᓯӸ

ጃ 
 ๓ຑ՗ ॄ಻ܴᡉफ़ե೽Տ ॄ಻ܴᡉफ़ե೽Տׯ

 ݤ๓Бׯ

 -- -- ๓຤Ҕׯ



86 
 

 

 

კ 5.31ǵᡍ᛾ၗ਑ᇆ໣ᆶࡌ࿼ 

 

 ಍᏾ᡏ᏾ᡏ᏾ᡏ᏾ᡏᡍ᛾БԄᡍ᛾БԄᡍ᛾БԄᡍ᛾БԄس಍س಍س಍س᛽Ўҹᔠ઩ޕ᛽Ўҹᔠ઩ޕ᛽Ўҹᔠ઩ޕ᛽Ўҹᔠ઩ޕ5.2.1

  ଞჹȨޕ᛽Ўҹᔠ઩س಍ȩҁࣴزΏගрΒঁፐᚒа຾Չس಍ᕮਏᡍ᛾Ǵځፐᚒϩ

ձࣁȨ(A)ޕ᛽Ўҹୢเှ݋ȩᆶȨ(B)ޕ᛽Ўҹ่ᄬϯᄔा௢ፕȩ฻٠ϩձ೛ीࡰ኱а

຾Չس಍ᡍ᛾ϩ݋ǶаΠΏଞჹӚፐᚒϩձಒॊᆶᇥܴᡍ᛾೛ीǵࡰ኱ۓကϷᡍ᛾ᕮਏǶ 

 

(A) ᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋ᡍ᛾ᡍ᛾ᡍ᛾ᡍ᛾БԄᇥܴБԄᇥܴБԄᇥܴБԄᇥܴ 

೸ၸ၌ޑҞځ᛽Ўҹᇟཀᜢᖄᔠ઩ǴޕȩΏ຾Չཛྷ൨ӷՍᆶ݋᛽ЎҹୢเှޕȨܭ  

ୢѡаڗள࣬ᜢЎҹǶܭԜፐᚒҁࣴزΏаമπӼӄፁғࣴ܌زϐᆛሞፕᏝύǴаޕ᛽

ཛྷ൨ޣϐ၌ୢѡբࣁෳ၂ၗ਑Ǵ٠аമࣴۓڋ܌ϐᚈᇟຒ༼բࣁჴሞᔠ઩ӣᙟຒǴаᡍ

᛾ޕ᛽Ўҹୢเှ݋ϐᕮਏǶԜѦǴҁࣴزΏೕჄٿ໘ࢤϐس಍ᡍ᛾Ǵسܭ಍ᡍ᛾ಃ΋

໘ࢤΏ800ܭ฽၌ୢѡᆶӣᙟѡಔӝύǴᒿᐒᒧ200ڗ฽ಔӝբ૽ࣁግၗ਑Ǵ٠ճҔ૽ግ

໘ڗ܌ࢤளϐЎҹ࣬ᜢᇟཀຒǴӆவύᒿᐒࡷᒧ10ѡ၌ୢѡǴаբسࣁ಍ෳ၂ၗ਑Ǵᙖ

аᢀჸس಍ୢเှࢂ݋ց಄ӝჴሞ࣬ᜢӷຒǴаዴᇡҁࣴ܌زගБݤፕϐ҅ዴ܄Ƕֹࡑ

ԋ΢ॊϐಃ΋໘سࢤ಍ᕮਏᡍ᛾ࡕǴջ຾Չس಍ෳ၂ಃΒ໘ࢤȐջس಍ෳ၂໘ࢤȑǴܭ

Ԝ໘ࢤΏϩ6ঁຼයȐ؂ຼයࣣ༊Ε100฽όख़ፄϐ၌ୢѡᆶӣᙟѡଛჹಔӝǴӅी600

฽ಔӝȑǴᙖҗុ࡭༊Εаϩس݋಍ܭόӕ૽ግෳ၂ၗ਑Πϐှ݋ਏ݀ǴܭӚຼයύΏ
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ճҔ߻ॊ10ѡ၌ୢѡख़ཥ຾Չޕ᛽Ўҹୢเှ݋Ǵаϩس݋಍ϐߏයᏢයᖿ༈Ƕ 

 

(A-1) ޕޕޕޕ᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋ຑ՗ࡰ኱ۓကຑ՗ࡰ኱ۓကຑ՗ࡰ኱ۓကຑ՗ࡰ኱ۓက 

  ᙖҗҁس಍܌௢ፕϐӣᙟຒᆶჴሞᔠ઩ӣᙟຒ຾Չᡍ᛾س಍ྗዴ܄ǴܭԜ໘ࢤᕮਏ

ကᆶीᆉБԄӵϦԄ(5.1)Կۓኧୖځ኱х֖Ȩӣᙟຒєӣ౗ȩᆶȨӣᙟຒྗዴ౗ȩǴࡰ

ϦԄ(5.2)܌ҢǺ 

 

Ri(QA) ಃi฽ୢเှ݋ϐӣᙟຒєӣ౗ 

A i(QA) ಃi฽ୢเှ݋ϐӣᙟຒྗዴ౗ 

Ni(QA) ಃi฽ჴሞ֖܌ϐӣᙟຒኧໆ 

Ti(QA) ಃi฽࿶س಍ှ܌݋ளϐӣᙟຒኧໆ 

Ci(QA) ಃi฽ჴሞ֖܌ϐӣᙟຒᆶಃi฽࿶س಍ှ܌݋ளϐӣᙟຒҬ໣ኧҞ 

 

ୢเှ݋ϐӣᙟຒєӣ౗ȐRi(QA)ȑջ߄Ң࿶җس಍ୢเှڗૈࡕ݋ள҅ዴӣᙟຒ

ϐှૈ݋ΚǴҭࣁჴሞୢเ֖܌ϐӣᙟຒኧໆȐNi(QA)ȑᆶ࿶س಍ှ܌݋ளϐҬ໣ኧҞ

ᆶس಍ှ܌݋ளϐӣᙟຒϐКٯȐCi(QA)ȑǶ 

 

 
(QA)N

）(QAC
(QA)R

i

i
i =  (5.1) 

 

ୢเှ݋ϐӣᙟຒ҅ዴ౗ȐA i(KW)ȑջ߄Ң࿶җୢเှڗૈࡕ݋ள҅ዴୢเӣᙟຒ

ϐ҅ዴૈΚǴҭࣁ࿶س಍ှ܌݋ளϐӣᙟຒኧໆȐTi(QA)ȑᆶ࿶س಍ှ܌݋ளϐҬ໣ኧ

Ҟᆶس಍ှ܌݋ளϐӣᙟຒϐКٯȐCi(QA)ȑǶ 

 

 
(QA)T

）(QAC
(QA)A

i

i
i =  (5.2) 

 

(A-2) ޕޕޕޕ᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋᛽Ўҹୢเှ݋ᡍ᛾่݀ᆶϩ݋ᡍ᛾่݀ᆶϩ݋ᡍ᛾่݀ᆶϩ݋ᡍ᛾่݀ᆶϩ݋ 

ҁࣴزΏஒޕ᛽Ўҹୢเှ݋ᡍ᛾่݀ϩࣁȨಃ΋໘ࢤᡍ᛾่݀ϩ݋ȩᆶȨಃΒ໘

ȩ໨ҞύǴΏෳ၂၌ୢѡᆶӣ݋ᡍ᛾่݀ϩࢤȨಃ΋໘ܭε໨ҞǶٿȩ݋ᡍ᛾่݀ϩࢤ

ᙟѡаෳ၂س಍຾ՉȨޕ᛽Ўҹୢเှ݋ȩϐ҅ዴ܄Ǵаᕕှس಍߃යޕ᛽Ўҹᡍ᛾ୢ
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เှ݋ϐ࣬ᜢᕮਏǶԶܭȨಃΒ໘ࢤᡍ᛾่݀ϩ݋ȩ໨ҞύǴҁࣴزΏܭӚෳ၂ຼයཥ

ቚ૽ግޕ᛽ЎҹȐջ૽ግ၌ୢѡᆶӣᙟѡಔӝȑǴаຑ՗όӕ૽ግၗ਑ໆΠس಍຾ՉȨޕ

᛽Ўҹୢเှ݋ȩфૈϐᕮਏǶаΠջаȨಃ΋໘ࢤᡍ᛾่݀ϩ݋ȩǵȨಃΒ໘ࢤᡍ᛾่

݀ϩ݋ȩᆶȨᡍ᛾่݀᏾ᡏϩ݋ȩ฻ΟЬᚒᇥܴҁࣴزϐᡍ᛾่݀Ƕ 

೽ϩΏҗ݋᛽Ўҹୢเှޕ಍ᡍ᛾ύǴଞჹسࢤಃ΋໘ܭ 800 ѡ၌ୢຒᆶӣᙟѡ

ύǴᒿᐒڗ 200ҽբୢࣁเှ݋ϐ૽ግၗ਑Ǵ٠೴΋༊Εس಍ύǴаբࣁಃ΋໘ࢤᡍ᛾

ϐ୷ᘵ૽ግၗ਑ǶаΠջଞჹӚ໨ࡰ኱ᇥܴس಍ᡍ᛾ၸำǴ٠ϩس݋಍ᡍ᛾ϐ่݀Ƕ 

 
(A-I) ޕ᛽Ўҹୢเှޕ݋᛽Ўҹୢเှޕ݋᛽Ўҹୢเှޕ݋᛽Ўҹୢเှ݋ಃ΋໘ࢤᡍ᛾่݀ϩ݋ಃ΋໘ࢤᡍ᛾่݀ϩ݋ಃ΋໘ࢤᡍ᛾่݀ϩ݋ಃ΋໘ࢤᡍ᛾่݀ϩ݋ȐȐȐȐ10 ѡ၌ୢѡѡ၌ୢѡѡ၌ୢѡѡ၌ୢѡȑȑȑȑ 

ӧ 800ҽЎҹբ૽ࣁግၗ਑ϐ୷ᘵΠǴஒୢځเၗ਑х֖ڙෳ၌ୢѡǵ೸ၸ၌ୢѡ

߄಍Ȑӵسளϐӣᙟѡ฻ၗ਑༊Εڗ ڗܜҢȑǴӆᒿᐒ܌5.5 10ѡ၌ୢѡբࣁෳ၂ၗ਑Ǵ

߄ܭෳ၂่݀Ώ༼᏾ࢤಃ΋໘ܭ ߄ҢǶа܌5.6 ࢱيǴਥᏵ၌ୢѡȨፎୢԖؑٯࣁ5.6

౳Ꮤޑᔠ߄ࢗ༏ȩǴਥᏵമࣴۓ܌ကϐ࣬ᜢӣᙟຒࣁȨྣࡋȩᆶȨӀ೯ໆȩ฻࣬ᜢຒǴ

Զسܭ಍௢ፕϐ࣬ᜢຒኧӅٿ฽Ǵ҅ځዴ௢ፕ࣬ᜢຒኧࣁ΋฽ǴӢԜӣᙟຒϐєӣ౗ᆶ

҅ዴ౗ϩձӚࣁ 50%ǶԜѦǴӣᙟຒєӣ౗ᆶӣᙟຒ҅ዴ౗ϐϩթᖿ༈ӵკ 5.32 ᆶკ

 ҢǶ܌5.33

 

߄ 5.5ǵޕ᛽Ўҹୢเှ݋ϐ၌ୢѡᆶӣᙟѡಔӝ 
၌ୢѡ ࣬ᜢӣᙟѡ ӣᙟѡኧ 

 ǴࡺཀѦ٣ޑᑐπำ௹᡽Ӽးਔբ཰മπቜပࡌԃٰวғӭଆ߈
Ӽးਔമπத཮ઠډ௹᡽΢ࡼբԶค፾྽ٛៈǴቜပࡺ٣ਔԖ܌ᆪǶ 
ගٮ፾྽ϐӼӄٛៈ௛ࡼǴ٠࿎ߦമπٵ஥ঁΓӼӄٛៈڀǶ 
Ӣဌ፰፯ܭ௹᡽ମࢎǴԶମࢎวғ᚞ಥठᑡޣؠวғቜပǴᑡޣؠᗨᛠӼ

ӄ஥ՠ٠҂ϭ௠҆ܭ઩΢Ƕ 

Ѡ᡼Ҟ߻ᇙ೷

཰ཀѦࡺ٣ፓ

 ؁ᡯࢗ

ᔈ೛࿼ٛЗނᡏ०ပϐ೛ഢǴٮ٠๏Ӽӄ൰฻ٛៈڀǴ٬മπᔎҔǴځύ

௹᡽ջٛࣁЗނᡏ०ပϐ೛ഢǶ 

5 

ੲമࢂ྽߻ӚᅿՉ཰ߚதख़ाޑᙍ཰Ӽӄᆶፁғ᝼ᚒϐ΋Ǵੲമёૈቹៜ

΋ՏമπӧπբਔݙཀӼӄૈޑΚǴᝄख़ߺ১മπҁޑيղᘐૈΚǴ຾Զ

೷ԋౢૈޑཞѨࢂ܈ཀѦޑ্ؠวғ 
೚ӭΓ࿶தᇡࣁљᐒӧ໒ًਔΕᅵջ߄ҢځੲമǶ ੲമำࡋೕጄ 
ੲമ೯தࢂҔٰඔॊᜪ՟ȨགྷᅵȩǵȨੲ॰ȩޣ܈ȨโੲΚᅰȩޑ΋ᅿ࿶ᡍ

ೌᇟǴΨࢂ΋ᅿғ౛کЈ౛ޑ࿶ᡍགڙੲമౢޑғჹᙍ཰ᎯᎭࢂ੝ձӒᓀ

 ѨѐղᘐૈΚࡋำޑԾρੲ॰ܭ཮ჹيҁࢂϐ΋൩ރੲമੱࣁǴӢޑ

3 

྽Ոనύଚᆒ֖ໆၲ 0.1%ਔǴΓޑ୏բڐፓǵຎ᝺ǵقፋϷѳᑽ ཮ڙཞǴ

р౜ύࢥ౜ຝǶ 
྽Ոనύଚᆒ֖ໆၲ 0.5%ਔǴઓ࿶ғ౛ѳᑽ཮ᝄख़ڙཞԶЪѨѐཀ᛽Ǵ 

ଚᆒᐚ֖ࡋໆ

ӭϿ཮Ꮴठཀ

Ѧวғ ታৣᑡ஻ଯК౗ޑα๚ᕎ ᆶᑡ஻ଯК౗ࠒޑോᕎёૈࢂҗܭଯໆ໯ଚ܌

ЇଆǶ 

3 
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߄ 5.6ǵޕ᛽Ўҹୢเှ݋ಃ΋໘ࢤϐڙෳ၌ୢѡ่݀ϩ݋ 

ෳ၌ୢѡ ࣬ᜢຒڙ 1 ࣬ᜢຒ 2 ࣬ᜢຒ 3 
ჴሞ

࣬ᜢ

ຒኧ 

௢ፕ

࣬ᜢ

ຒኧ 

҅ዴ 
௢ፕ

ኧ 
єӣ౗ ҅ዴ౗ 

ᜢܭϲफ़ᐒ 
πբ௃

 ݩ
πբ൑

 ܌
- 2 1 0 0.00% 0.00% 

ፎୢԖᜢᆙ࡚ྣܴޑ

ୢᚒ 
Ӽӄݤ

ೕ 
 ఊ - 2 3 1 50.00% 33.33%ןႝ

ፎୢԖؑࢱي౳Ꮤޑ

ᔠ߄ࢗ༏ 
 Ӏ೯ໆ - 2 2 1 50.00% 50.00% ࡋྣ

གྷፎୢӚՏӃ຾ ,ᜢ
ᐯܰ]ک[਻ᡏ܄ආ]ܭ

਻ᡏ], 
 Нࢱؑ

೬ࢱؑ

ᆅ 
- 2 2 1 50.00% 50.00% 

ᗉխֽ೽ਁ୏Ӓࣁ

্ǴӧπำБय़Ԗٗ

٤Бݤ 
ό܄ࢲ 

ਾǵԞǵ

ොǵ⁽ǵ

᧧ 
- 2 1 0 0.00% 0.00% 

ፎୢΟϦᏒаΠۓڰ

Ԅଆख़ᐒ 
ᓸၡᐒ 

ख़ࠠᔼ

 ፶ًࡌ
- 2 2 1 50.00% 50.00% 

ਥҁפό҆ډ઩...Ӽ
ӄ஥ाՖҔ... 

ላ᜘ Ћའఎ 
୏Κး

࿼ 
3 2 1 33.30% 100.00% 

ፎୢǺࡺ٣ፓࢗϐচ

Ӣϩ݋ 
 ᝌӖ ࿘ና 3 2 1 33.00% 50.00% ۓڰ

ӵ݀ᆶᎃӦԖပৡǴ

၀೛࿼ឯ׽ǴԖݤೕ

ೕۓଯৡӭεа΢၀

೛࿼ឯ׽༏ǻ 

բ཰൑

 ܌
ჴሞচ

Ӣ 
՟চ߈

Ӣ 
3 1 0 0.00% 0.00% 

ӵ݀ᆶᎃӦԖပৡǴ

၀೛࿼ឯ׽ǴԖݤೕ

ೕۓଯৡӭεа΢၀

೛࿼ឯ׽༏ǻ 

ៈឯ ןЋ - 2 1 1 50.00% 100.00% 

ѳ֡ॶ 31.63% 43.33% 

 
 

0

2

4

6

8

10

0%~10% 11%~20% 21%~30% 31%~40% 41%~50% 51%~60% 61%~70% 71%~80% 81%~90% 91%~100%

ڙڙڙڙ
ෳෳෳෳ
၌၌၌၌
ୢୢୢୢ
ѡѡѡѡ
ኧኧኧኧ
ໆໆໆໆ

ӣᙟຒєӣ౗ӣᙟຒєӣ౗ӣᙟຒєӣ౗ӣᙟຒєӣ౗

 

კ 5.32ǵޕ᛽Ўҹୢเှ݋ಃ΋໘ࢤϐӣᙟຒєӣ౗ϐϩѲᖿ༈ 
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0

2

4

6

8

10

0%~10% 11%~20% 21%~30% 31%~40% 41%~50% 51%~60% 61%~70% 71%~80% 81%~90% 91%~100%

ڙڙڙڙ
ෳෳෳෳ
၌၌၌၌
ୢୢୢୢ
ѡѡѡѡ
ኧኧኧኧ
ໆໆໆໆ

ӣᙟຒ҅ዴ౗ӣᙟຒ҅ዴ౗ӣᙟຒ҅ዴ౗ӣᙟຒ҅ዴ౗

 

კ 5.33ǵޕ᛽Ўҹୢเှ݋ಃ΋໘ࢤϐӣᙟຒ҅ዴ౗ϐϩѲᖿ༈ 

 

೸ၸ߄ 5.6ǵკ 5.32ᆶკ 5.33಍ी่݀аளޕǴس಍ܭಃ΋໘ࢤϐس಍ᡍ᛾่݀ύǴ

ӣᙟຒєӣ౗ऊပܭ 33.30%ᆶ 50%໔Ǵځѳ֡ࣁ 31.63%ǴԶӣᙟຒ҅ዴ౗ऊပܭ

33.33%ǵ50%ᆶ 100%໔Ǵځѳ֡ࣁ 43.33%Ƕ᏾ᡏԶقǴځӣᙟຒєӣ౗ᆶ҅ዴ౗ᕮਏ 

Ǵۘคྗݤዴղᘐޕ᛽ЎҹϐୢเǶ 

 
(A-II) ޕ᛽Ўҹୢเှޕ݋᛽Ўҹୢเှޕ݋᛽Ўҹୢเှޕ݋᛽Ўҹୢเှ݋ΒΒΒΒ໘ࢤᡍ᛾่݀ϩ݋໘ࢤᡍ᛾่݀ϩ݋໘ࢤᡍ᛾่݀ϩ݋໘ࢤᡍ᛾่݀ϩ݋ȐȐȐȐ10 ѡ၌ୢѡѡ၌ୢѡѡ၌ୢѡѡ၌ୢѡȑȑȑȑ 

ಃΒ໘سࢤ಍ᡍ᛾ϐբݤΏаಃ΋໘ࢤᡍ᛾ύǴଞჹޕ᛽Ўҹୢเှ݋೽ϩΏஒಃ

Β໘ࢤΏϩ 6ঁຼයȐ؂ຼයࣣ༊Ε 100฽όख़ፄϐ၌ୢѡᆶӣᙟѡଛჹಔӝǴӅी 600

฽ಔӝȑǴ٠аಃ΋໘ࢤᡍ᛾ਔ܌ᒧڗϐ 10฽၌ୢѡᆶӣᙟѡಔӝख़ཥ຾Չس಍ᕮਏෳ

၂Ǵаᕕှس಍ܭόӕ૽ግၗ਑ኧໆ୷ᘵΠ຾Չޕ᛽Ўҹϐୢเှ݋Ϸ่ᄬϯᄔाϐᕮ

ਏᡂϯᖿ༈Ǵ຾Զϩ݋ҁس಍ϐᏢಞԋૈߏΚǶԜ໘ࢤύӚຼයᡍ᛾ޕ᛽Ўҹୢเှ݋

5.7ǴԶӚᡍ᛾ຼයϐᕮਏϩթᖿ༈ӵკ5.34߄ෳ၌ୢѡϐၗ਑࣬ᜢ่݀ё᏾౛ӵڙ኱ࡰ

 ҢǶ܌
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߄ 5.7ǵޕ᛽Ўҹୢเှ݋ᕮਏ༼᏾ 

Ӛຼයޕ᛽Ўҹୢเှ݋ᡍ᛾ɡ၌ୢѡᆶӣᙟѡಔӝኧໆ 

ಃ΋໘ࢤ ಃΒ໘ࢤ  

ಃ΋ຼය ಃΒຼය ಃΟຼය ಃѤຼය ಃϖຼය ಃϤຼය ಃΎຼය 
 ݋᛽Ўҹୢเှޕ

200฽ 300฽ 400฽ 500฽ 600฽ 700฽ 800ಔ 

ѳ֡ 

ѳ֡ॶ 31.63% 48.27% 61.63% 70.00% 78.33% 86.67% 86.67% 66.17% 
єӣ౗ 

኱ྗৡ 22.84% 9.58% 22.34% 21.94% 23.64% 21.94% 21.94% 20.60% 

 ԋߏ౗ - 16.64% 13.36% 8.37% 8.33% 8.34% 0% 9.17% 

ѳ֡ॶ 43.33% 50.00% 58.33% 66.67% 71.67% 84.17% 84.17% 65.56% 

኱ྗৡ 37.02% 7.86% 16.20% 19.25% 20.86% 21.68% 21.68% 20.63% ҅ዴ౗ 

ԋߏ౗ - 6.67% 8.88% 7.79% 5.00% 12.50% 0% 6.81% 

 

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

ಃ΋ຼය/200฽ ಃΒຼය/300฽ ಃΟຼය/400฽ ಃѤຼය/500฽ ಃϖຼය/600฽ ಃϤຼය/700฽ ಃΎຼය/800฽

ᕮᕮᕮᕮ

ਏਏਏਏ

ѳѳѳѳ

֡֡֡֡

ॶॶॶॶ

ᡍ᛾ຼයᡍ᛾ຼයᡍ᛾ຼයᡍ᛾ຼය(၌ୢѡᆶӣᙟѡಔӝኧ၌ୢѡᆶӣᙟѡಔӝኧ၌ୢѡᆶӣᙟѡಔӝኧ၌ୢѡᆶӣᙟѡಔӝኧ)

ӣᙟѡєӣ౗ ӣᙟѡ҅ዴ౗

კ 5.34ǵޕ᛽Ўҹୢเှ݋Ӛᡍ᛾ຼයϐᕮਏϩթᖿ༈ 

 

җ߄ 5.7ᆶკ 5.34ёளޕǴа؂ຼයቚу 100ҽ૽ግҔ၌ୢᆶӣᙟѡಔӝൂࣁՏǴ

ѳ֡؂ຼයޕ᛽Ўҹୢเှ݋єӣ౗ᆶ҅ዴ౗ϐ᏾ᡏѳ֡ԋߏ౗ϩձࣁ 9.17%Ϸ

6.81%ǹࡺёޕޕ᛽Ўҹୢเှ݋ှ݋஑཰ᇟ༼ᆶ΋૓ຒ༼ᜢᖄૈ܄ΚؼӳǴЪޕ᛽Ў

ҹୢเှ݋ΏڀᏢಞૈΚǶ 

 

(A-III) ޕ᛽Ўҹୢเှ݋᏾ᡏᡍ᛾่݀ϩޕ݋᛽Ўҹୢเှ݋᏾ᡏᡍ᛾่݀ϩޕ݋᛽Ўҹୢเှ݋᏾ᡏᡍ᛾่݀ϩޕ݋᛽Ўҹୢเှ݋᏾ᡏᡍ᛾่݀ϩ݋ 

ӧޕ᛽Ўҹୢเှ݋ಃ΋໘ࢤᡍ᛾ύǴ྽૽ግ၌ୢѡᆶӣᙟѡಔӝ฽ኧ200ࣁ฽

ਔǴځȨ҅ዴ౗ȩᆶȨєӣ౗ȩϩձ31.63ࣁ%Ϸ43.33%ǴҗኧᏵёளܭޕಃ΋໘ޕࢤ᛽

Ўҹୢเှ݋ϐᕮਏЖ٫ǴฅԶǴܭಃΒ໘ࢤᡍ᛾ύǴس಍Ώᒿ๱όӕຼයϷ૽ግಔӝ

ѡϐቚуΠǴӚ໨ኧᏵև౜ᡉ๱ϐԋߏǴܭಃΎຼයਔǴޕ᛽Ўҹୢเှ݋Ȩ҅ዴ౗ȩ

ᆶȨєӣ౗ȩёගϲԿ86.67%Ϸ84.17%ǶԖ᠘ܭ΢ॊϐኧᏵǴё᛾ჴҁࣴࡌ܌ز࿼ϐȨޕ

᛽Ўҹୢเှ݋ኳಔȩΏჴڀёՉ܄Ǵ٠ё௢ᘐऩ҂ٰόᘐ૽ግ׳ӭ၌ୢѡᆶӣᙟѡಔ

ӝਔǴځᕮਏҭஒុ࡭ԋߏǶ 
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നࡕǴᆕӝٿ໘ࢤϐᡍ᛾ԋਏǴӚ໨ᡍ᛾ࡰ኱ϐ࣬ᜢ่݀᏾౛ӵ܌5.8߄ҢǶҗ5.8߄

᏾౛่݀ёளޕǴӚ໨ᡍ᛾ࡰ኱ϐȨԏᔙ؂ຼ߻යѳ֡ԋߏ౗ȩϷȨ᏾ᡏ؂ຼයѳ֡ԋ

܌زᄊǴӢԜǴаҁࣴރϤຼයϣև౜ԏᔙܭ኱ࣣࡰǴЪӚ໨ᡍ᛾ߏኧԋ҅ࣁ౗ȩࣣߏ

ᒧۓϐᡍ᛾ၗ਑ȐമπӼӄፁғࣴ܌زᆛሞፕᏝϐ၌ୢѡᆶӣᙟѡಔӝȑٯࣁǴ྽س಍

٬Ҕऊ700฽૽ግ၌ୢѡᆶӣᙟѡಔӝਔǴёس٬಍Ӛ໨௢ፕࡰ኱ᕮਏගϲԿ85%ϐН

ྗǶ 

߄ 5.8ǵޕ᛽Ўҹୢเှ݋ᆕӝٿ໘ࢤϐᡍ᛾ᕮਏ༼᏾ 

ᡍ᛾ࡰ኱ ᏾ᡏѳ֡ॶ ԏᔙຼය 
ԏᔙ؂ຼ߻ය 
ѳ֡ԋߏ౗ 

᏾ᡏ؂ຼය 
ѳ֡ԋߏ౗ 

 єӣ౗ 66.17% ಃϤຼය 11.01% 9.17%݋᛽Ўҹୢเှޕ

 ዴ౗ 65.56% ಃϤຼය 8.17% 6.81%҅݋᛽Ўҹୢเှޕ

 

᏾ᡏԶقǴҗಃ΋໘ࢤᆶಃΒ໘ࢤϐᡍ᛾ϩ݋ύǴёளޕ྽٬Ҕޣ຾ՉȨޕ᛽Ўҹ

ୢเှ݋ȩਔǴ૽ግၗ਑ᆶຼයΏቹៜس಍ᕮਏϐЬाচӢǴس಍ϐᕮਏஒᒿ๱όӕຼ

යϷ૽ግໆϐቚуǴև౜ុ࡭ԋߏϐݩރǴܭ٠നಖၲډᛙۓЪؼӳϐᕮਏНѳǶࡺҁ

ள஑཰ᇟ༼ᆶ΋૓ຒڗޣ᛽ཛྷ൨ޕኳಔȩዴჴૈᔅշ݋᛽Ўҹୢเှޕ࿼ϐȨࡌ܌زࣴ

༼ϐᜢᖄ܄Ƕ 

 

(B) ޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾БԄᇥܴޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾БԄᇥܴޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾БԄᇥܴޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾БԄᇥܴ 

ځԄ่ᄬϯᄔा௢ፕǴڋ᛽ЎҹޕȩΏ຾Չ݋᛽Ўҹ่ᄬϯᄔाਏૈϩޕȨܭ  

ҞޑΏ೸ၸ่ᄬϯᄔाаև౜ޕ᛽Ўҹ఼ၲ߄ကǶܭԜፐᚒǴҁࣴزΏа؂ҽޕ᛽Ўҹ

ϐਢٯբ཰բࣁ΋ҽЎҹǴ٠аΒΜՏޕ᛽ཛྷ൨ޣբࣁෳ၂ޣǴаΑှ่ᄬϯᄔाև౜

ᅈཀࡋᆶྗၲ߄ዴ܄Ƕଞჹෳ၂ޣ೽ϩǴҁࣴزΏᗎፎΒΜՏε஑ଣਠᏢғȐΜՏζ܄

ᆶΜՏ܄تȑբޕࣁ᛽ཛྷ൨ޣа຾Չෳ၂Ǵ྽ύڙෳӕᏢࣣឦܭӕ΋܌سǴ٠٩ྣԃભ

ӚٿڗӜǴջεᏢ΋ԃભԿѤԃભϐ܄تᆶζ܄Ӛ΋ӜǴӅीΖӜǹࣴ܌زӅڗ΋Ӝت

ෳڙٮЎҹϐচЎϣ৒аٮӃՉගزǴᕴीΒΜӜ຾Չෳ၂Ƕ२ӃǴҁࣴ܄ᆶ΋Ӝζ܄

سӆஒҁزǴҁࣴࡕ᠐ֹ᎙ࡑΑှЎҹϐϣ৒ᆶεᆜǶޣ᠐Ǵᙖҗ᎙᠐БԄ٬ෳ၂᎙ޣ

಍܌௢ፕϐ໘܄ࢤԋ݀๏ϒෳ၂ޣ᎙᠐ǴਥᏵෳ၂ޣϐ᎙᠐Ьᢀགڙа຾Չᅈཀࡋຑ

ભǶ 

ჹԜǴҁࣴزΏೕჄٿ໘ࢤϐس಍ᡍ᛾Ǵسܭ಍ᡍ᛾ಃ΋໘ࢤΏ500ܭҽޕ᛽Ўҹ

ύǴᒿᐒᒧ100ڗ฽բ૽ࣁግၗ਑Ǵ٠ճҔ૽ግ໘ڗ܌ࢤளϐЎҹ่ᄬϯᄔाǴӆவύ
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ᒿᐒࡷᒧ15ҽޕ᛽ЎҹȐӵ5.9߄Ϸ܌5.10߄ҢȑǴаբسࣁ಍ෳ၂ၗ਑Ǵᙖаᢀჸس಍

่ᄬϯᄔा௢ፕϐ٬Ҕޣᅈཀࡋᆶᄔाև౜БԄǴаዴᇡҁࣴ܌زගБݤፕϐ҅ዴ܄Ƕ

ȑǴࢤ಍ෳ၂໘سȐջࢤ಍ෳ၂ಃΒ໘سǴջ຾Չࡕ಍ᕮਏᡍ᛾سࢤԋ΢ॊϐಃ΋໘ֹࡑ

᛽ЎҹǴӅी400฽ಔӝȑǴᙖҗޕΏϩ5ঁຼයȐ؂ຼයࣣ༊Ε80฽όख़ፄϐࢤԜ໘ܭ

᛽Ўҹ่ᄬϯᄔޕਏ݀Ǵ٠வύΑှ݋όӕ૽ግෳ၂ၗ਑Πϐှܭ಍س݋༊Εаϩុ࡭

ाϐߏයᏢಞᖿ༈Ƕ 

 

߄ 5.9ǵޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾ϐෳ၂ၗ਑Ȑځύ 8ҽȑ 
ЎҹӜᆀ բ཰Ӝᆀ Ўҹϣ৒ Ўҹӷኧ 

ΓӢπำ౜൑

όؼπբ࠮༈

๓ᕮਏຑ՗ׯ

ၮଌ݀ن-زࣴ

բ཰ 

ၮଌբ݀ن

཰ 

౜ݩᇥܴǴԜբ཰Ьाࢂஒ੗੘ֹԋ݀نޑ࿶җᒡଌ஥

ၮଌډӆуπ୔Ƕᒡଌ஥ೱௗ੗੘ᐒ݀نکӆуπ୔Ǵ

ӧᒡଌၸำύǴᒡଌ஥Ѹ໪Ӄऊϲऊ 2~3 ϦЁϐࡕӆΠ

फ़Ǵаቚуរхհޑࠅਔ໔ǶฅԶǴԜᒡଌ஥ߚ٠஑ࣁ

 Ǿ݀نϲၮଌਔǴݽғౢጕ੝ձ೛ीǴӧ݀ن

905 

πբ౜൑ΓӢ

πำӒ্Ⴃٛ

ਏ੻ࣴز-਻ݰ

਑ᠳ܏բ཰ 

਻ݰ਑ᠳ܏

բ཰ 

਻ݰ਑ᠳ܏բ཰:౜ݩᇥܴݰ਑࠻ᠳ܏բ཰Ǵ೯தࢂ΋Γ

ᐱҥֹԋ܌ԖπբǶݰ਑࠻य़ᑈऊΎڳѰѓǴ࠻ϣЬा

ᘍ೛ࣁᠳ܏ᐒ 2 ѠȐკ 9-1ȑϷܫ࿼ݰ਑ણޑ೤ࢎȐკ

9-2ȑǴᠳ܏ᐒ༝ఏଯ 94 ϦϩǴޔ৩ऊ 89 ϦϩǴޜǾ 

913 

ΓӢπำπբ

൑ׯ܌๓Бݤ-
Ϫ༧բ཰ 

Ϫ༧բ཰ 

Ϫ༧բ཰ϩϪᚊ༧բ཰ࢂբ཰঩ஒ࿶җᒡଌ஥ၮଌډय़

ӧළ݈΢Ǵௗ๱ӆճҔܫрᚊԺڗዬးᚊԺ৾ଆǴޑ߻

εΘஒъᚊϩࣁΟε༧Ǵӆ೴΋ڌԋλ༧ރǴ᏾ሸ௨ӈ

༟ጤᝣޑБࡕΕѰܫࡕዬϣǴֹԋܭ Ƕ္२ӃǴٮ਑բǾ 

847 

բ཰൑܌Γᡏ

Ёκკ᛼ӧ౜

൑ᔈҔϐ௖૸ 

ΓπΠ਑բ

཰ 

ΓπΠ਑ϐׯ๓Ǵ೭΋ઠբ཰঩ሡஒٿ೽ϩচ਑ॹ຾ᠳ

ख़ໆǴሡ٬ҔዳગǴќ΋೽ڋᐒǴ΋೽ҽচ਑ሡा௓܏

ҽচ਑όሡગख़Ǵ᏾хॹΕᠳ܏ᐒջёǶࡑᠳ܏ᐒᠳ܏

֡ϬǴஒᠳ܏ӳޑচ਑ଌ຾ࡕय़ᇙำޑᐒᏔϷ่״ԜǾ 

528 

ᙍ཰ԼԺମᓝ

໾্ٛݯЋн 
ᒳ௔хးբ

཰ 

౜ݩᇥܴǴᒳ௔хးЬाޑπբϣ৒ࢂхးςֹԋᗓ᎑

Ȑᎋȑޑᒳ௔Ǵаճϐޑࡕၮଌբ཰Ƕ೭ঁπբઠޑЬ

ा೛ഢࢂ΋ঁܫ࿼ܭӦ݈ޑᒳ௔ࢎۓڰǴځଯࣁࡋ 
10cm Ǵբ཰٬܌ҔޑᏔڀх܎ࡴᆙᏔϷۓڰᏔǴޣٿǾ 

950 

ΓӢπำπբ

൑ׯ܌๓Бݤ-
᝜ࢨНၮଌբ

཰ 

᝜ࢨНၮଌ

բ཰ 

౜ݩᇥܴǴ᝜ࢨНၮଌբ཰ޑЬाπբࢂஒᒡଌ஥΢ς

ֹԋ༤ឲբ཰ޑ᝜ࢨНఏཚၮԿًܦ΢ޑЕጃύǴޔԿ

௢΢೤ًܦНఏǴӆஒࢨԖЕጃ֡ςးᅈ᝜܌ޑ΢ًܦ

ًၮଌԿӚ೽ߐǶӧԜၮଌբ཰࣬ޑᜢ೛ࡼύǴᒡଌ஥Ǿ 

708 

ΓӢπำ౜൑

όؼπբ࠮༈

๓ᕮਏຑ՗ׯ

Ѳ௔Ӗ௠-زࣴ

բ཰ 

Ѳ௔Ӗ௠բ

཰ 

౜ݩᇥܴǴѲ௔Ӗ௠բ཰ޑЬाπբϣ৒ࢂஒѲ௔ܩᖐ

ԿӖ௠ࢎ΢Ƕբ཰Γ঩཮Ӄа΋ਥ༝៓׎ࢊచකΕՏܭ

ຊѲਫΠޑѲ௔ύЈ(၀៓చࣁࢂΑஒѲ௔ܭۓڰӖ௠

ΕԿܫଆᖐଯ٠ܩՏΓ঩ӝΚ៻ဈஒѲ௔ٿ΢)Ǵӆҗࢎ

Ӗ௠ޑࢎΰႋ΢ǶୢᚒഋॊǴӧ೭໨բ཰Ǿ 

934 

πբ౜൑ΓӢ

πำӒ্Ⴃٛ

ਏ੻ࣴز-ᚑ਑

ఏ΢਑բ཰ 

ᚑ਑ఏ΢਑

բ཰ 

౜ݩᇥܴǴ΢਑ࢂޑࡰբ཰঩ճҔ࢓ߏ᜖ηஒᚑ਑ܫ࿼

ᐒᏔ΢Ǵ຾Չᚑ਑းఏޑ୏բǶ२Ӄբ཰঩ઠӧးԖᚑ

਑Ǵޔ৩ၲ 78 Ϧϩޑᚑ਑ఏࡕБǴճҔၲߏ 116 ϦϩǴ

ख़ऊ 4 Կ 5 ϦАޑό㚉ᒳߏ᜖ஒᚑ਑᜖ଆǶӆஒߏ᜖ᐉ

ຫᚑ਑ఏ΢БǴஒᚑ਑ܫ࿼ܭᐒᏔޑচ਑ΕǶୢᚒഋǾ 

784 
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߄ 5.10ǵޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾ϐෳ၂ၗ਑Ȑځύ 7ҽȑ 
ЎҹӜᆀ բ཰Ӝᆀ Ўҹϣ৒ Ўҹӷኧ 

πբ౜൑ΓӢ

πำӒ্Ⴃٛ

ਏ੻ࣴز-ଭၲ

ۭ০уπբ཰ 

ଭၲۭ০у

πբ཰ 

౜ݩᇥܴǴଭၲۭ০уπբ཰ޑЬाπբࢂճҔ CNC 
Ǻբ཰Γࣁբ཰ำׇځჹଭၲۭ০຾Չуπբ཰Ƕ׉ً

঩२Ӄ২Ћග܍ڗၩЕጃϣ҂уπޑଭၲۭ০Ǵஒϐཚ

ၮԿ CNC ً׉ϣ٠ӕਔۓڰଭၲۭ০ٿᆄǴӆҗ CNC 
уπǶֹߺᆄ຾Չًٿჹۭ০׉ً ԋуπբ཰ࡕǴߡଌǾ 

639 

πբ౜൑ΓӢ

πำӒ্Ⴃٛ

ਏ੻ࣴز-ኳڀ

уπբ཰ 

ኳڀуπբ

཰ 

౜ݩᇥܴǴኳڀуπբ཰୔ޑЬाπբࣁ຾Չኳڀ႟ҹ

уπբ཰Ǵх֖ಔҥǵӝኳǵѐЛᜐϷࣴᑃ฻բ཰Ǵޑ

೯தࢂ΋ΓаЋπڀᐱΚֹԋ܌ԖπբǶځբ཰ำׇࣁ

բ཰Γ঩२ӃஒЋ௢ًଌٰޑ᏾ಔኳ׷ڀ਑႟ҹǴ೴΋

࿼ܭܫπբѠ΢Ǵӆаႝ୏ᖥํଆηᆶצǾ 

788 

բ཰൑܌Γᡏ

Ёκკ᛼ӧ౜

൑ᔈҔϐ௖૸-
хးख़ໆᔠᡍ

բ཰ 

хးख़ໆᔠ

ᡍբ཰ 

хးख़ໆᔠᡍઠޑբ཰ύڀԖወӧӒ্ǴԜբ཰ϐׯ๓

ёϩঁٿࣁ೽ϩǴаΠϩॊǶಃ΋೽ϩǺ਑ࠔҗᐒᏔ࠾

းǴ٠࿶ᒡଌ஥ଌԿԾ୏ગख़ѳѠǴ಄ӝೕۓख़ໆϐ਑

 Ծ୏౽ΠᒡଌǾ߾ࠔၮԿΠ΋ઠǴό಄ӝ኱ྗϐ਑߾ࠔ
586 

πբ౜൑ΓӢ

πำӒ্Ⴃٛ

ਏ੻ࣴز-৤܊

ཚၮբ཰ 

৤܊ཚၮ 

բ཰ 

౜ݩᇥܴǴ΋ኴ৤܊୔ޑЬाфૈࣁӸܫ඲ϡচ਑ᆶъ

ԋނࠔҹǴаុࡕࣁᇙ೷ǵуπϐҔǶҗܭԵቾ඲ϡচ

਑ޑ੝܄Ǵ඲ϡচ਑ᆶъԋ֡ࠔ࿼ܭܫ಍΋ೕ਱ޑ໵Յ

ᓯ�ӸጃϐϣǴӆஒ໵ՅᓯӸጃ୴᠄ӧё౽୏ޑ௢ًϐ

΢ǴаගଯᓯӸጃཚၮޑᐒ୏܄Ƕ΋૓ԶقǴ؂ঁ௢ًǾ 

930 

း⩰Еπᙍ཰

Ӓ্ϩ݋ຑ՗

਻ޜ๓ᆶᆶׯ

మృး࿼໒ว

 ຊϪբ཰-زࣴ

ຊϪբ཰ 

ҁ໨բ཰ς࿶຾Ε࠻ϣး⩰നࡕ໘ࢤǴୖᆶമπЬाࣁ

НႝമπǴ຾Չᐩڀ฻ӼးਔǴѸ⒕٬Ҕႝ୏܈Ћ୏ᐒ

ණว܌ᢜϾܭ៛ௗኪޔᢜϾբ཰Ǵമπஒ݈޸຾ՉϺڀ

ϐણლύǴԜਔ݈׷Ϫപໆ࣬ၨܭး⩰ЕπϪപ݈׷ਔ

 Ǿٵа܌஥Ǵ֎ڥௗ௞ပԿമπϐޔϿǴՠӢණวણლࣁ

261 

ᙍ཰ԼԺମᓝ

໾্ٛݯЋн-
ε౛ҡံጤբ

཰ 

ε౛ҡံጤ

բ཰ 

౜ݩᇥܴǴံᆛբ཰ࢂஒε౛ҡ݈΢ጤаံமமࡋϷ༤

ံ຋ᕳǶբ཰൑ࣁ܌΋ቨ 250Ϧϩǵଯ 90ϦϩޑਜǴᒡ

ଌ஥ࢂаᐉӛᒳచՍଆޑᄾ፺܌ಔԋǴᒡଌ஥΋ೀ΢Б

ऊ 50ϦϩೀԖ΋਄ᆶᒡଌ஥ӕቨޑથᆛǶ२ӃǴբ཰঩

ஒથᆛܭ௔ືࢎ΢܎рǴѳᎎ250ߏܭϦϩکቨ180ϦǾ  

816 

ΓӢπำ่ӝ

୏ϟࢲᆅ୮ࠔ

Ε౜൑ׯ๓ჴ

 زࣴٯ

০ශးଛբ

཰ 

୯ྷًؓᢀॣቷύǴағౢҶਓًᆶ࠼೤ٿҔًࣁЬǴ

௦షጕБԄғౢǴВౢૈӝीࣁ 60೽ǶҁπբઠӜࡕࣁ

㈪Β੤ǴԖΒՏբ཰঩Ǵаးଛբ཰ࣁЬǴх֖ߥࡕ߻

ᓀఎǵӼӄ஥ǵݨጃᇂࡕ߻ک০ශಔးǶբ཰঩٩ᏵӚ

ًࠠϐғౢࡰҢຠરᒧ᏷፾྽ϐ਑ҹࠠဦ຾Չբ཰ǶǾ 

598 

 

(B-1) ޕ᛽Ўҹ่ᄬϯᄔाຑ՗ࡰ኱ۓကޕ᛽Ўҹ่ᄬϯᄔाຑ՗ࡰ኱ۓကޕ᛽Ўҹ่ᄬϯᄔाຑ՗ࡰ኱ۓကޕ᛽Ўҹ่ᄬϯᄔाຑ՗ࡰ኱ۓက 

ଞჹ่ᄬϯᄔाև౜ᅈཀࡋаϷ่ᄬϯᄔाၗૻྗዴ܄ǴҁࣴزΏ೛ीȨᄔाᅈཀ

಍่ᄬϯᄔा௢ፕਏ݀Ƕس኱аᔠຎҁࡰᡍ᛾ࣁ኱ȩբࡰ኱ȩаϷȨᄔाЎӷև౜ࡰࡋ

ଞჹȨᄔाᅈཀࡰࡋ኱ȩΏᡍ᛾ᄔाև౜ϐԋਏǴ٠ଞჹޕ᛽ཛྷ൨ޣᢀགа೛ीᅈཀࡋ

኱ȩΏᡍ᛾ᄔाϐӷኧև౜ǴࡰຑભᆶԵໆǴԶȨᄔाЎӷև౜ޣ᛽ཛྷ൨ޕаᇶ՘߾ྗ

ղᘐᄔाૈցܭጄൎϣԖਏၲ߄Ўҹϣ৒ǶаΠϩձଞჹȨᄔाᅈཀࡰࡋ኱ȩаϷȨᄔ

ाЎӷև౜ࡰ኱ȩ຾ՉᇥܴǶ 
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Ȩᄔाᅈཀࡰࡋ኱ȩΏа٬Ҕޣᢀག຾Չᕮਏᡍ᛾Ǵҁࣴ܌ز೛٬ۓҔޣᅈཀࡋຑ

ભ໨ҞΏୖԵ೾ٵችȐ2006ȑǴஒЎҹख़ᗺȐ୏ᐒᆶҞܴޑዴȑǵЎѡ่ᄬȐ᎙᠐܄ȑᆶ

ӷኧȐӷኧࡋߏȑբࣁ᎙᠐ᄔाϐຑભ኱ྗǶќѦҭਥᏵ၏ϡඵȐ2002ȑஒຑભ૶ϩ௦

Ҕ 1ǵ3 ᆶ 5 ϩǴаߥ੮ቸޜ܄໔Ǵ٬ෳ၂ޣёܭዴୢۓ໨ϣ৒ࡕӆϒаुۓ๏ϩǴ٠

ஒόӕำ่݀ࡋаኧӷБԄև౜߄Ң฻ભǶ 

ଞჹҁࣴز೛ीᅈཀ߾ྗࡋаᇶ՘ޕ᛽ཛྷ൨ޣຑભᆶԵໆǴ྽ύх֖Ȩӷኧࡋߏ಄

ӝ᎙᠐ȩǵȨ୏ᐒᆶҞܴޑዴȩǵȨᄔा᎙᠐٫܄ȩ฻ΟᅿԵໆǴ٠ਥᏵԵໆ኱ྗϩձಒॊ

ӵΠǴ٠༼᏾ӵ܌5.11߄ҢǴୖځኧۓကᆶीᆉБԄӵϦԄ(5.3)܌ҢǺ 

� ӷኧࡋߏ಄ӝ᎙᠐Ǻଞჹ٬Ҕޣ᎙᠐ᄔाϐᢀགёϩࣁӝەǵౣӭౣ܈Ͽᆶၸӭ܈

ၸϿΟᅿ฻ભǴ٬Ҕޣёଞჹᄔाϐӷኧ຾ՉᢀགղۓǶ྽ύǴऩ٬Ҕޣᇡࣁᄔा

ӷኧև౜ӝڄ߾ྗ߾ەኧॶ5ࣁǵऩӷኧౣӭౣ܈Ͽڄ߾ྗ߾ኧॶ3ࣁǴനࡕӷኧၸ

ӭ܈ၸϿڄ߾ྗ߾ኧॶ1ࣁǶ 

� ୏ᐒᆶҞܴޑዴǺଞჹ٬Ҕޣ᎙᠐ᄔाࡕϐ౛ှૈΚ຾Չᢀགϩ݋Ǵ྽ύёϩߚࣁ

தܴዴǵද೯ᆶόܴዴΟᅿ฻ભǶऩ٬Ҕޣ᎙᠐ᄔाࡕᇡࣁ၀ϣ৒ֹ᏾ၲ߄Ўҹϐ

୏ᐒᆶҞߚࣁځޑதܴዴǴྗڄ߾ኧॶ5ࣁǴऩૈεठΑှڄ߾ྗ߾ޣኧॶ3ࣁǴന

 1Ƕࣁ߾ޣόܴዴࡕ

� ᄔा᎙᠐٫܄Ǻଞჹ٬Ҕޣ᎙᠐ᄔाϐϣ৒ࢬᄣ܄຾Չᢀགϩ݋Ǵ೸ၸᄔाϣ৒ࢬ

ᄣ܄ϩ݋ջёຑભᄔाϐ᎙᠐܄Ǵ྽ύёϩߚࣁதࢬᄣǵද೯ᆶόࢬᄣΟᅿ฻ભǶ

ऩ٬Ҕܭޣ᎙᠐ύᇡࣁϣ৒໩ᄣǴЪЎѡჹ฻ǵԖ໩ׇ܄฻Ǵྗڄ߾ኧॶ5ࣁǴऩ

ϣ৒ࢬᄣۘࡋёڄ߾ྗ߾ኧॶ3ࣁǴനࡕόࢬᄣ1ࣁ߾ޣǶ 

 

߄ 5.11ǵຑભ໨ҞᆶຑભԵໆ኱ྗၗ਑߄ 
ຑભ໨Ҟ ளϩ ຑભԵໆ 

5 ᄔाӷኧև౜ӝە 
3 ᄔाӷኧౣӭౣ܈Ͽ ӷኧࡋߏ಄ӝ᎙᠐ 
1 ᄔाӷኧၸӭ܈ၸϿ 
5 ୏ᐒᆶҞߚޑதܴዴ 
3 ୏ᐒᆶҞޑεठΑှ ୏ᐒᆶҞܴޑዴ 
1 ୏ᐒᆶҞޑόܴዴ 
5 ϣ৒໩ᄣǵԖ໩ׇ܄ 
3 ϣ৒ࢬᄣࡋ΢ёǵԖ೽ϩᇟཀόమ ᄔा᎙᠐٫܄ 
1 ϣ৒ᇟཀόమ 
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Si(SAU) ಃiҽޕ᛽Ўҹϐ่ᄬϯᄔाᅈཀࡋ 

I1i(SAU) ಃiҽޕ᛽Ўҹϐ่ᄬϯᄔाϐԵໆྗ߾ȐӷኧࡋߏȑǴऩޕ᛽ཛྷ൨ޣᢀག

 1ࣁ߾ၸϿ܈3ǴऩၸӭࣁϿౣ܈5ǵౣӭࣁ߾ەӝࣁ

I2i(SAU) ಃiҽޕ᛽Ўҹϐ่ᄬϯᄔाϐԵໆྗ߾Ȑ୏ᐒᆶҞܴޑዴȑǴऩޕ᛽ཛྷ൨

 1ࣁ߾3Ǵऩόܴዴࣁ߾5ǵεठΑှࣁ߾தܴዴߚଞჹᄔाϣ৒ޣ

I3i(SAU) ಃiҽޕ᛽Ўҹϐ่ᄬϯᄔाϐԵໆྗ߾Ȑᄔा᎙᠐٫܄ȑǴऩޕ᛽ཛྷ൨ޣ

ᇡࣁϣ৒໩ᄣ5ࣁ߾ǵۘё3ࣁ߾Ǵऩό໩ᄣ1ࣁ߾ 

 

 
3

）(SAI3  ）(SAI2）(SAI1
(SA)S iii

i

++=  (5.3) 

 

  ȨᄔाЎӷև౜ࡰ኱ȩΏ຾Չᄔाև౜ᆶ܄ၲ߄ᡍ᛾Ǵଞჹᄔाϐӷኧև౜ёϩࣁ

ӝەǵౣӭౣ܈Ͽᆶၸӭ܈ၸϿΟᅿ฻ભǴҁࣴزΏаKuo฻ΓȐ2002ȑࣁ୷ᘵǴஒᄔ

ाЎӷന٫ਏ݀೛ࣁۓচЎԭϩϐΜԿԭϩϐΜϖǴ٠բࣁᙁౣᄔाϐ኱ྗǶऩӷኧࣁ

኱ྗጄൎ҅ॄ10ӷࣁ߾ӝەȐྗڄ߾ኧॶ5ࣁȑǵऩܭ኱ྗϐ҅ॄ30ӷౣࣁ߾ӭౣ܈ϿȐྗ

1ȑǶќѦǴଞჹࣁኧॶڄ߾ၸϿȐྗ܈ၸӭࣁ߾3ȑǴऩຬၸ኱ྗϐ҅ॄ30ӷࣁኧॶڄ߾

၁ॊ่ᄬϯᄔा೽ϩǴҗܭ၁ॊ่ᄬϯΏࣁᙁϯЎҹᆶಒॊЎҹϐϣ৒Ǵځӷኧጄൎ೛

኱ܭ5ȑǵऩࣁኧॶڄ߾Ȑྗەӝࣁ߾኱ྗጄൎ҅ॄ10ӷࣁচЎԭϩϐϖΜǴऩӷኧࣁۓ

ྗϐ҅ॄ30ӷౣࣁ߾ӭౣ܈ϿȐྗڄ߾ኧॶ3ࣁȑǴऩຬၸ኱ྗϐ҅ॄ30ӷࣁ߾ၸӭ܈ၸ

ϿȐྗڄ߾ኧॶ1ࣁȑǶځӚࡰ኱ۓကᆶीᆉБԄӵϦԄ(5.4)ԿϦԄ(5.5)܌ҢǺ 

 

DEZi(SAS) ಃiҽޕ᛽Ўҹϐᙁౣ่ᄬϯᄔाЎӷև౜ࡰ኱ 

CnEZti(D) ಃiҽޕ᛽Ўҹϐᙁౣ่ᄬϯᄔाᕴӷኧ 

MaxEZSi(D) ಃiҽޕ᛽Ўҹϐᙁౣ่ᄬϯᄔाϐ኱ྗӷኧനεॶ 

MinEZSi(D) ಃiҽޕ᛽Ўҹϐᙁౣ่ᄬϯᄔाϐ኱ྗӷኧനλॶ 

CntEZAi(D) ಃiҽޕ᛽Ўҹϐᙁౣ่ᄬϯᄔाϐس಍և౜ӷኧ 

I1EZi(SAS) ಃiҽޕ᛽Ўҹϐᙁౣ่ᄬϯᄔाϐЎӷև౜ਏૈԵໆྗ߾Ǵऩᄔाӷኧܭ

 1ࣁ߾3Ǵຬၸࣁ5ǵ҅ॄ30ӷϣࣁԵໆॶځǴەӝࣁ኱ྗॶ҅ॄ10ӷࣁ

DTi(SAS) ಃiҽޕ᛽Ўҹϐ၁ॊ่ᄬϯᄔाЎӷև౜ࡰ኱ 

CntDTi(D) ಃiҽޕ᛽Ўҹϐ၁ॊ่ᄬϯᄔाᕴӷኧ 

CntDTSi(D) ಃiҽޕ᛽Ўҹϐ၁ॊ่ᄬϯᄔाϐ኱ྗӷኧ 
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CntDTAi(D) ಃiҽޕ᛽Ўҹϐ၁ॊ่ᄬϯᄔाϐس಍և౜ӷኧ 

I1DTi(SAS) ಃiҽޕ᛽Ўҹϐᙁౣ่ᄬϯᄔाϐЎӷև౜ਏૈԵໆྗ߾Ǵऩᄔाӷኧܭ

 1ࣁ߾3Ǵຬၸࣁ5ǵ҅ॄ30ӷϣࣁԵໆॶځǴەӝࣁ኱ྗॶ҅ॄ10ӷࣁ

 

 













<+
>

+<<
+<<

=

•=
•=

(D)CntEZA30(D)MaxEZSOR

(D)CntEZA30-(D)MinEZS,1

30(D)MaxEZS(D)CntEZA30-(D)MinEZS,3

10(D)MaxEZS(D)CntEZA10-(D)MinEZS,5

(SAS)I1EZ

15% CntEZi(D)  (D)MaxEZS

10% CntEZi(D)  (D)MinEZS

ii

ii

iii

iii

i

i

i

if

if

if

 (5.4) 

 

 













<+
>

+<<
+<<

=

•=

(D)CntDTA30(D)CntDTSOR

(D)CntDTA30-(D)CntDTS,1

30(D)CntDTS(D)CntDTA30-(D)CntDTS,3

10(D)CntDTS(D)CntDTA10-(D)CntDTS,5

(SAS)I1DT

50% CntDTi(D) (D)CntDTS

ii

ii

iii

iii

i

i

if

if

if

 (5.5) 

 

(B-2) ޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾ᡍ᛾ᡍ᛾ᡍ᛾่݀ᆶ่݀ᆶ่݀ᆶ่݀ᆶϩ݋ϩ݋ϩ݋ϩ݋ 

а߾᛽Ўҹ่ᄬϯᄔा೽ϩޕ಍ᡍ᛾ύǴଞჹسࢤಃ΋໘ܭ 500ҽޕ᛽Ўҹύᒿᐒ

ᒧࡷ 100ҽբ่ࣁᄬϯᄔाϐ૽ግၗ਑Ǵ٠೴΋༊Εس಍ύǴаբࣁಃ΋໘ࢤᡍ᛾ϐ୷

ᘵ૽ግၗ਑ǶаΠջଞჹӚ໨ࡰ኱ᇥܴس಍ᡍ᛾ၸำǴ٠ϩس݋಍ᡍ᛾ϐ่݀Ƕ 

 
(B-I) ޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाಃ΋໘ࢤᡍ᛾่݀ϩ݋ಃ΋໘ࢤᡍ᛾่݀ϩ݋ಃ΋໘ࢤᡍ᛾่݀ϩ݋ಃ΋໘ࢤᡍ᛾่݀ϩ݋ȐȐȐȐ15 ҽޕ᛽Ўҹҽޕ᛽Ўҹҽޕ᛽Ўҹҽޕ᛽Ўҹȑȑȑȑ 

ଞჹޕ᛽Ўҹ่ᄬϯᄔा௢ፕ೽ϩǴӧ 100ҽЎҹբ૽ࣁግၗ਑ϐ୷ᘵΠǴஒޕځ

᛽Ўҹၗ਑х֖բ཰ӜᆀǵЎҹϣ৒ᆶ΢໺ਔ໔฻༊Εس಍Ǵӆᒿᐒڗܜ 15 ҽޕ᛽Ў

ҹբࣁෳ၂ၗ਑Ȑӵ߄ բ཰ǵଭၲۭ০уπբ܏਑ᠳݰၮଌբ཰ǵ਻݀نҢǴа܌5.12

཰ǵ᝜ࢨНၮଌբ཰ᆶϪ༧բ཰ࣁጄٯȑǴܭಃ΋໘ࢤෳ၂่݀Ώ༼᏾߄ܭ 5.13 ᆶ߄

5.14Ƕа߄ Ȩӧ௢ଌਔբࣁȩϐඔॊࣁ໨ҞȨբ཰Չၲ߄ځၮଌբ཰݀نܭǴٯࣁ5.13

཰঩ሡவᒡଌ஥߻ޑᆄ΋ၡǾǴȩᆶȨᒡଌ஥ೱௗ੗੘ᐒ݀نکӆуπ୔Ǵȩǵၲ߄໨

ҞȨ໾্ԋӢȩϐඔॊࣁȨҭջᓐᓍ߻໼ǵङ೽ޔҥǵᚈЋՏުܭΠБǵᆲ೽࠮֤ࣁǵ

ख़ໆӧ 5ϦАаΠǵԶׯ๓ޑࡕπբ࠮༈٠ؒԖׯᡂǴȩ฻ǴԶၲ߄໨ҞȨׯ๓Бݤȩ

ϐඔॊࣁȨࡌ᝼٬Ҕӵკ 113 ܌Ңޑᔞ݈ǴȩǶԜѦǴᙁౣᄔा٬ҔޣᅈཀࡋᆶЎҹᄔ

ाև౜ਏ݀ϐϩթᆶᖿ༈༼᏾ӵ߄ 5.14ǵ߄ 5.15ǵკ 5.35ǵკ 5.36ᆶკ  ҢǶ܌5.37
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߄ 5.12ǵޕ᛽Ўҹ่ᄬϯᄔाᡍ᛾ϐෳ၂ၗ਑Ȑځύ 5ҽȑ 
ЎҹӜᆀ բ཰Ӝᆀ Ўҹϣ৒ Ўҹӷኧ 

ΓӢπำ౜൑

όؼπբ࠮༈

๓ᕮਏຑ՗ׯ

ၮଌ݀ن-زࣴ

բ཰ 

ၮଌբ݀ن

཰ 

౜ݩᇥܴǴԜբ཰Ьाࢂஒ੗੘ֹԋ݀نޑ࿶җᒡଌ஥

ၮଌډӆуπ୔Ƕᒡଌ஥ೱௗ੗੘ᐒ݀نکӆуπ୔Ǵ

ӧᒡଌၸำύǴᒡଌ஥Ѹ໪Ӄऊϲऊ 2~3 ϦЁϐࡕӆΠ

फ़Ǵаቚуរхհޑࠅਔ໔ǶฅԶǴԜᒡଌ஥ߚ٠஑ࣁ

 Ǿ݀نϲၮଌਔǴݽғౢጕ੝ձ೛ीǴӧ݀ن

905 

πբ౜൑ΓӢ

πำӒ্Ⴃٛ

ਏ੻ࣴز-਻ݰ

਑ᠳ܏բ཰ 

਻ݰ਑ᠳ܏

բ཰ 

਻ݰ਑ᠳ܏բ཰:౜ݩᇥܴݰ਑࠻ᠳ܏բ཰Ǵ೯தࢂ΋Γ

ᐱҥֹԋ܌ԖπբǶݰ਑࠻य़ᑈऊΎڳѰѓǴ࠻ϣЬा

ᘍ೛ࣁᠳ܏ᐒ 2 ѠȐკ 9-1ȑϷܫ࿼ݰ਑ણޑ೤ࢎȐკ

9-2ȑǴᠳ܏ᐒ༝ఏଯ 94 ϦϩǴޔ৩ऊ 89 ϦϩǴޜǾ 

913 

πբ౜൑ΓӢ

πำӒ্Ⴃٛ

ਏ੻ࣴز-ଭၲ

ۭ০уπբ཰ 

ଭၲۭ০у

πբ཰ 

౜ݩᇥܴǴଭၲۭ০уπբ཰ޑЬाπբࢂճҔ CNC 
Ǻբ཰Γࣁբ཰ำׇځჹଭၲۭ০຾Չуπբ཰Ƕ׉ً

঩२Ӄ২Ћග܍ڗၩЕጃϣ҂уπޑଭၲۭ০Ǵஒϐཚ

ၮԿ CNC ً׉ϣ٠ӕਔۓڰଭၲۭ০ٿᆄǴӆҗ CNC 
уπǶֹߺᆄ຾Չًٿჹۭ০׉ً ԋуπբ཰ࡕǴߡଌǾ 

639 

ΓӢπำπբ

൑ׯ܌๓Бݤ-
᝜ࢨНၮଌբ

཰ 

᝜ࢨНၮଌ

բ཰ 

౜ݩᇥܴǴ᝜ࢨНၮଌբ཰ޑЬाπբࢂஒᒡଌ஥΢ς

ֹԋ༤ឲբ཰ޑ᝜ࢨНఏཚၮԿًܦ΢ޑЕጃύǴޔԿ

௢΢೤ًܦНఏǴӆஒࢨԖЕጃ֡ςးᅈ᝜܌ޑ΢ًܦ

ًၮଌԿӚ೽ߐǶӧԜၮଌբ཰࣬ޑᜢ೛ࡼύǴᒡଌ஥Ǿ 

708 

ΓӢπำπբ

൑ׯ܌๓Бݤ-
Ϫ༧բ཰ 

Ϫ༧բ཰ 

Ϫ༧բ཰ϩϪᚊ༧բ཰ࢂբ཰঩ஒ࿶җᒡଌ஥ၮଌډय़

ӧළ݈΢Ǵௗ๱ӆճҔܫрᚊԺڗዬးᚊԺ৾ଆǴޑ߻

εΘஒъᚊϩࣁΟε༧Ǵӆ೴΋ڌԋλ༧ރǴ᏾ሸ௨ӈ

༟ጤᝣޑБࡕΕѰܫࡕዬϣǴֹԋܭ Ƕ္२ӃǴٮ਑բǾ 

847 

 

߄ 5.13ǵޕ᛽Ўҹ่ᄬϯᄔाಃ΋໘ࢤჴሞ่݀և౜Ȑа 5ҽٯࣁȑ(1) 
ЎҹӜᆀ բ཰Ӝᆀ բ཰Չࣁ ໾্ԋӢ ׯ๓Бݤ 

ӧ௢ଌਔբ཰঩

ሡவᒡଌ஥߻ޑ

ᆄ΋ၡډوᒡଌ

஥ ଯ ଆ ၨ ጗ ک

ೀǴ 

ғނΚᏢीᆉᡉҢׯ๓߻ᆶ

ǵظᓍǵဈǵުǵޑࡕ๓ׯ

๙ǵᢇǵጣǵ፭ᆶဌۭ฻ΐ

ঁᜢ࿯ޑԼԺମᓝॄ಻ำࡋ

ӵΠ߄Ƕ 

᝼٬Ҕӵკࡌ  113 
 ᔞ݈ǴޑҢ܌

ΓӢπำ౜

൑όؼπբ

๓ᕮׯ༈࠮

ਏຑ՗ࣴز -
ၮଌբ݀ن

཰ 

ၮଌ݀ن

բ཰ 
ᒡଌ஥ೱௗ੗੘

ᐒ݀نکӆуπ

୔Ǵ 

ҭջᓐᓍ߻໼ǵङ೽ޔҥǵ

ᚈЋՏުܭΠБǵᆲ೽֤ࣁ

ǵख़ໆӧ࠮ 5 ϦАаΠǵԶ

ׯ༈٠ؒԖ࠮πբޑࡕ๓ׯ

ᡂǴ 

᝼٬Ҕӵკࡌ  113 
 ᔞ݈ǴޑҢ܌

ӧළܫ਑ણ೿ݰ

݈΢Ǵ 
ᆶၸؼ༈ό࠮๓ׯ๓Бਢׯ

 ᚒǴୢޑΚࡼࡋ
ԼԺЬ୏ԏᕭԶёа

ౢғനεΚໆᆀϐǶ 
ΓӢπำπ

բ൑ׯ܌๓

Бݤ -਻ݰ਑

ᠳ܏բ཰ 

਻ݰ਑ᠳ

ᐒ༝ఏଯ܏բ཰ ᠳ܏ 94
Ϧϩ 

ᆶၸؼ༈ό࠮๓ׯ๓Бਢׯ

 ᚒǴୢޑΚࡼࡋ
ӕਔ྽΢يӛۙ߻Ԕ

ਔ 

ૈ୼аЍࢎЍኖ

жඹΓπǴ 
٬ᆲ೽ᆶ᙮༸ϩᚆǴ аҞޑ߻բ཰ଯࡋǴ 

ΓӢπำπ

բ൑ׯ܌๓

Бݤ -Ϫ༧բ

཰ 

Ϫ༧բ཰ 
࿼ܭբ཰Ѡ΢Ǵ 

բ཰ޑᆄٿբ཰Ѡܭઠҥٮ

঩຾Չަှբ཰Ƕ 
ёа೵Չᔠ૸ׯᡂբ

཰࠮༈Ƕ 
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߄ 5.13ǵޕ᛽Ўҹ่ᄬϯᄔाಃ΋໘ࢤჴሞ่݀և౜Ȑа 5ҽٯࣁȑ(2) 
ЎҹӜᆀ բ཰Ӝᆀ բ཰Չࣁ ໾্ԋӢ ׯ๓Бݤ 

Զ CNC ًޑ׉

႔ߐΕαೀଯࡋ

ऊࣁ 100 ϦϩǶ 

๓բ཰Γ঩Ӣׯ๓Бਢाׯ

২Ћܩᖐǵཚၮ 25 ϦАଭၲ

ۭ০܌೷ԋޑၸࡼࡋΚୢ

ᚒǴ 

ᅰໆᡣբ཰ጄൎ࡭ߥ

ӧΓ঩ޑ΢يጄൎǴ 

πբ౜൑Γ

ӢπำӒ্

Ⴃٛਏ੻ࣴ

ز -ଭၲۭ০

уπբ཰ 

ଭၲۭ০

уπբ཰ 

ଭၲۭ০ख़ໆऊ

ࣁ 25ϦАǴ 
ஒ೷ԋဈǵުǵظᆶ๙฻೽

ՏޑԼԺମᓝ໾্Ƕ 
а෧ϿԺମᓝޑੲമ

ᆶ໾্วғǶ 

Ԝး࿼Ώࣁຝሷ

η੿࣪ޜΚး࿼ 
ѝाаԜး࿼ނ֎ޑዬα֖

ય᝜ࢨНఏޑᓍ೽рαೀǴ 

բ཰Γ঩ёаόѸޔ

ௗཚၮ᝜ࢨНఏǴ 
 

ΓӢπำπ

բ൑ׯ܌๓

Бݤ-᝜ࢨН

ၮଌբ཰ 

᝜ࢨНၮ

ଌբ཰ Զᒡଌ஥ᆶًܦ

΢ЕጃޑӚձຯ

ᚆߡӧ 1. 

Ψ཮ჹဈ೽೷ԋ࣬྽εޑ୊

ΚǶ 

ԖਏӦᖐଯܫ܈Π᝜

НѳځᡂׯНఏ٠ࢨ

Տ࿼Ǵ 

 

߄ 5.14ǵಃ΋໘ޕࢤ᛽Ўҹϐᙁౣᄔाᅈཀࡰࡋ኱ᕮਏ༼᏾ 
15 ҽҽҽҽෳ၂ၗ਑ෳ၂ၗ਑ෳ၂ၗ਑ෳ၂ၗ਑ ڙෳ

 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ޣ

1 1.00 1.00 1.67 1.00 1.67 1.00 1.67 1.67 1.00 1.67 1.67 1.67 1.67 1.67  1.00 

2 1.00 1.67 1.67 1.00 1.00 1.67 1.67 1.67 1.67 1.00 1.67 1.67 1.67 1.67  3.00 

3 1.67 1.67 3.67 2.33 1.67 1.00 1.67 1.00 1.67 1.00 1.67 1.67 1.00 1.00  1.00 

4 2.33 1.67 1.67 1.67 2.33 2.33 1.67 1.00 1.67 1.67 1.00 1.67 1.67 2.33  1.67 

5 1.67 1.67 1.00 1.67 2.33 1.67 1.00 1.00 1.00 1.67 1.00 1.00 1.67 1.00  1.67 

6 1.67 1.67 1.67 1.00 1.67 1.67 1.00 1.00 1.67 1.00 1.67 1.00 1.67 1.67  1.00 

7 3.67 1.00 1.67 2.33 2.33 1.67 1.00 1.67 1.00 1.00 1.00 1.00 1.67 1.67  1.00 

8 1.67 1.00 3.00 1.00 1.67 1.67 1.00 1.00 1.00 1.67 1.00 1.67 1.67 1.00  1.00 

9 1.00 1.67 1.67 1.67 2.33 1.67 1.00 1.00 1.67 1.67 1.67 1.67 1.67 2.33  1.67 

10 2.33 1.00 1.00 1.67 1.00 1.67 1.00 1.67 1.67 1.00 1.00 1.67 1.00 1.67  3.00 

11 1.00 1.00 1.67 1.00 1.00 1.00 1.00 1.67 1.00 1.00 1.67 1.67 1.00 1.00  1.00 

12 1.00 1.67 1.67 1.67 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00 1.67  1.00 

13 1.67 1.67 2.33 2.33 1.67 1.00 1.00 2.33 1.67 1.67 1.67 1.67 1.00 1.00  1.00 

14 1.67 1.67 1.67 1.67 1.00 1.67 1.67 1.67 1.67 1.00 1.67 1.67 1.67 1.67  1.67 

15 1.67 1.00 1.67 1.00 1.67 1.67 1.67 1.00 2.33 1.67 1.00 1.00 1.00 1.00  1.67 

16 3.67 1.67 1.67 1.00 1.67 1.67 1.00 3.00 1.67 1.67 1.67 1.67 2.33 1.67  2.33 

17 1.00 1.67 1.67 1.67 1.67 1.67 2.33 2.33 1.67 1.67 1.00 1.67 1.67 1.00  1.00 

18 1.67 1.00 1.00 1.00 1.67 2.33 1.67 1.67 1.00 1.67 1.67 3.67 1.67 1.00  1.00 

19 2.33 1.00 1.00 1.67 1.67 1.00 1.67 1.67 1.67 1.67 1.67 1.67 1.00 1.67  1.67 

20 1.67 1.00 3.00 1.67 2.33 1.67 1.00 1.67 1.67 1.00 1.00 1.67 1.00 1.67  1.67 

ѳ֡ 1.77 1.37 1.80 1.53 1.67 1.54 1.33 1.57 1.50 1.40 1.37 1.60 1.44 1.47 1.50 
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߄ 5.15ǵಃ΋໘ޕࢤ᛽Ўҹϐᄔाև౜ਏ݀ࡰ኱ᕮਏ༼᏾ 
ᙁౣᄔाև౜ਏ݀ࡰ኱ᕮਏ ၁ॊᄔाև౜ਏ݀ࡰ኱ᕮਏ 

Ўҹբ཰Ӝᆀ 
চЎҹ

ӷኧ ౛གྷᄔा 
ӷኧጄൎ 

่ᄬϯ 
ᄔाӷኧ 

Ўӷև

౜ਏૈ 
౛གྷᄔा 

ӷኧ 
่ᄬϯ 
ᄔाӷኧ 

Ўӷև

౜ਏૈ 
 ၮଌբ཰ 905  91 136 206  1 453  513  1݀ن
਻ݰ਑ᠳ܏բ཰ 913  91 137 184  1 457  517  1 
Ϫ༧բ཰ 847  85 127 125  5 424  517  1 
ଭၲۭ০уπբ཰ 639  64 96 191  1 320  470  1 
ኳڀуπբ཰ 788  79 118 157  1 394  576  1 
хးख़ໆᔠᡍբ཰ 586  59 88 132  1 293  354  1 
ᚑ਑ఏ΢਑բ཰ 784  78 118 210  1 392  468  1 
ຊϪբ཰ 261  26 39 143  1 131  149  3 
ΓπΠ਑բ཰ 528  53 79 126  1 264  374  1 
ᒳ௔хးբ཰ 950  9  143 194  1 475  632  1 
᝜ࢨНၮଌբ཰ 708  71 106 197  1 354  474  1 
Ѳ௔Ӗ௠բ཰ 934  93 140 178  1 467  589  1 
৤܊ཚၮբ཰ 930  93 140 126  5 465  492  1 
০ශးଛբ཰ 598  60 90 108  3 299  424  1 
ε౛ҡံጤբ཰ 816  82 122 196  1 408  431  3 

ѳ֡ॶȐᙁౣᄔाȑ 1.67 ѳ֡ॶȐ၁ॊᄔाȑ 1.27 
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ኧኧኧኧ

ᅈཀࡋ฻ભᅈཀࡋ฻ભᅈཀࡋ฻ભᅈཀࡋ฻ભ

 

კ 5.35ǵಃ΋໘ޕࢤ᛽Ўҹϐᄔाᅈཀࡋϐϩթᖿ༈ 
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კ 5.36ǵಃ΋໘ޕࢤ᛽Ўҹϐᙁౣᄔाև౜ਏ݀ϐϩթᖿ༈ 

 

13

2

0
0

2

4

6

8

10

12

14

1 3 5

ҽҽҽҽ

ኧኧኧኧ

և౜ਏ݀฻ભև౜ਏ݀฻ભև౜ਏ݀฻ભև౜ਏ݀฻ભ

 

კ 5.37ǵಃ΋໘ޕࢤ᛽Ўҹϐ၁ॊᄔाև౜ਏ݀ϐϩթᖿ༈ 

 

ᙖҗ߄ 5.14ǵ߄ 5.15ǵკ 5.35ǵკ 5.36ᆶკ 5.37಍ी่݀аளޕǴܭಃ΋໘ࢤϐ

ܭऊပࡋᅈཀޣ٬Ҕځ಍ᡍ᛾่݀ύس 1.00ᆶ 1.67Ǵځѳ֡ᅈཀࣁࡋ 1.52ǶќѦᙁౣ่

ᄬϯᄔाЎӷև౜೽ϩǴԖٿ฽ᙁౣ่ᄬϯᄔा಄ӝ኱ྗӷኧ҅ॄ 10 ϣǴЪԖ΋฽Ў

ҹࣁ኱ྗӷኧ҅ॄ 30 ϣǴӅीΟ฽಄ӝǴځЎӷև౜ਏ݀ѳ֡ࣁ 1.67ǴԶ၁ॊ่ᄬϯ

ᄔाЎӷև౜೽ϩǴ໻Ԗٿ฽಄ӝ኱ྗӷኧ҅ॄ 30 ϣǴځЎӷև౜ਏ݀ѳ֡ࣁ 1.27Ƕ

᏾ᡏԶقǴਥᏵᅈཀࡰࡋ኱Ȑᅈཀࡋ 5ǵ3ǵ1ȑёளޕคፕ٬ࢂҔޣᅈཀࡋǴҭࢂ܈Ў

ӷև౜ਏࣣ݀եܭᅈཀࡋϐѳ֡ॶǶ 
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(B-II) ޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाޕ᛽Ўҹ่ᄬϯᄔाಃಃಃಃΒΒΒΒ໘ࢤᡍ᛾่݀ϩ݋໘ࢤᡍ᛾่݀ϩ݋໘ࢤᡍ᛾่݀ϩ݋໘ࢤᡍ᛾่݀ϩ݋ȐȐȐȐ15 ҽޕ᛽Ўҹҽޕ᛽Ўҹҽޕ᛽Ўҹҽޕ᛽Ўҹȑȑȑȑ 

ಃΒ໘سࢤ಍ᡍ᛾ϐբݤΏаಃ΋໘ࢤᡍ᛾ύǴଞჹޕ᛽Ўҹ่ᄬϯᄔा೽ϩஒಃ

Β໘ࢤϩࣁϩ 5ঁຼයȐ؂ຼයࣣ༊Ε 80฽όख़ፄϐޕ᛽ЎҹǴӅी 400฽ಔӝȑǴ٠

аಃ΋໘ࢤᡍ᛾ਔ܌ᒧڗϐ 15 ҽޕ᛽Ўҹख़ཥ຾Չس಍ᕮਏෳ၂Ǵаᕕှس಍ܭόӕ

૽ግၗ਑ኧໆ୷ᘵΠ຾Չޕ᛽Ўҹϐୢเှ݋Ϸ่ᄬϯᄔाϐᕮਏᡂϯᖿ༈Ǵ຾Զϩ݋

ҁس಍ϐᏢಞԋૈߏΚǶаΠΏଞჹୢเှ݋Ϸ่ᄬϯᄔाϐӚ໨ࡰ኱ᇥܴس಍ಃΒ໘

 ಍Ӛຼයϐᡍ᛾่݀Ƕس݋Ӛຼයᡍ᛾ၸำǴ٠ϩࢤ

ଞჹޕ᛽Ўҹ่ᄬϯᄔाϐಃΒ໘ࢤᡍ᛾Ǵځനࡕෳ၂Ȑಃϖຼයȑϐ่݀ӵ߄ 5.16

Нၮଌբ཰ᆶϪ༧ࢨբ཰ǵଭၲۭ০уπբ཰ǵ᝜܏਑ᠳݰၮଌբ཰ǵ਻݀نҢȐа܌

բ཰ࣁጄٯȑǴа߄ ȨԜࣁȩϐඔॊࣁ໨ҞȨբ཰Չၲ߄ځၮଌբ཰݀نܭǴٯࣁ5.16

բ཰Ьाࢂஒ੗੘ֹԋ݀نޑ࿶җᒡଌ஥ၮଌډӆуπ୔ǶȩᆶȨբ཰঩ٰӣو୏ޑᓎ

౗࣬྽ଯǴȩǵၲ߄໨ҞȨ໾্ԋӢȩϐඔॊࣁȨёᗉխբ཰঩ٰӣو୏௢ޑ݀نܫ௃

ೀஒᏲ݈කΕۈȨբ཰঩ёઠӧᒡଌ஥ଆࣁȩϐඔॊݤ๓Бׯ໨ҞȨၲ߄Ǵȩ฻ǴԶ׎

ᒡଌ஥ǴȩǶԶӚᡍ᛾ຼයޕ᛽Ўҹ่ᄬϯᄔाϐȨᄔाᅈཀࡋȩᆶȨЎӷև౜ਏ݀ȩ

ᕮਏϩթᖿ༈ӵკ 5.37ᆶკ  ҢǶ܌5.38

 

߄ 5.16ǵಃΒ໘ࢤಃϤຼයჴሞ่݀և౜(1) 
ЎҹӜᆀ բ཰Ӝᆀ բ཰Չࣁ ໾্ԋӢ ׯ๓Бݤ 

Ԝբ཰Ьाࢂஒ

੗੘ֹԋ݀نޑ

࿶җᒡଌ஥ၮଌ

 ӆуπ୔Ƕډ

ёᗉխբ཰঩ٰӣو୏௢ܫ

 Ǵ׎௃ޑ݀ن

բ཰঩ёઠӧᒡଌ஥

ଆۈೀஒᏲ݈කΕᒡ

ଌ஥Ǵ 

ΓӢπำ౜

൑όؼπբ

๓ᕮׯ༈࠮

ਏຑ՗ࣴز -
ၮଌբ݀ن

཰ 

ၮଌ݀ن

բ཰ 
Ԝᒡଌ஥ߚ٠஑

ғౢጕ੝݀نࣁ

ձ೛ीǴ 

բ཰঩ٰӣو୏ޑᓎ౗࣬྽

ଯǴ 
᝼٬Ҕӵკࡌ  113 
 ᔞ݈ǴޑҢ܌

բ཰܏ᠳ࠻਑ݰ

਑ણݰࢂၸำޑ

࿶җً݈௢ଌԿ

ᠳ܏ᐒޑ༝ఏ਒

ᜐǴ 

ӕਔ྽΢يӛۙ߻ԔਔǴ 
ёаٛЗբ཰঩২Ћ

៻ဈཚၮ 25ϦАݰޑ

਑ણǴ 
ΓӢπำπ

բ൑ׯ܌๓

Бݤ -਻ݰ਑

ᠳ܏բ཰ 

਻ݰ਑ᠳ

 բ཰܏
ёаٛЗբ཰঩

২Ћ៻ဈཚၮ 25
ϦАݰޑ਑ણǴ 

բ཰঩᙮༸ӛۙ߻Ԕຬၸ 60
 Ǵࡋ

௦Ҕ੿ࢂ᝼ࡌޑॺך

 ཚၮᐒǴޜ

բ཰Ѡܭઠҥٮ

բ཰঩຾ޑᆄٿ

Չަှբ཰Ƕ 

ୢᚒഋॊ೭ঁբ཰ޑЬाୢ

ᚒӧܭ᎜୏Ƕ 

᝼௦ҔаѦΚࡌॺך

ЍࢎȨаЍޑжύڗ

ኖȩޑБԄǴ ΓӢπำπ

բ൑ׯ܌๓

Бݤ -Ϫ༧բ

཰ 

Ϫ༧բ཰ Ϫ༧բ཰ϩϪᚊ

༧բ཰ࢂբ཰঩

ஒ࿶җᒡଌ஥ၮ

ଌډय़ޑ߻ዬး 

ୢᚒഋॊ೭ঁբ཰ޑЬाୢ

ᚒӧܭ᎜୏Ƕ 
يᡂׯόѸԵቾȨ߾

ᡏࡼΚ೽ՏȩǴ 
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߄ 5.16ǵಃΒ໘ࢤಃϤຼයჴሞ่݀և౜(2) 

Զ CNC ًޑ׉

႔ߐΕαೀଯࡋ

ऊࣁ 100 ϦϩǶ 

๓բ཰Γ঩Ӣׯ๓Бਢाׯ

২Ћܩᖐǵཚၮ 25 ϦАଭၲ

ۭ০܌೷ԋޑၸࡼࡋΚୢ

ᚒǴ 

ᅰໆᡣբ཰ጄൎ࡭ߥ

ӧΓ঩ޑ΢يጄൎǴ 

πբ౜൑Γ

ӢπำӒ্

Ⴃٛਏ੻ࣴ

ز -ଭၲۭ০

уπբ཰ 

ଭၲۭ০

уπբ཰ 

ଭၲۭ০ख़ໆऊ

ࣁ 25ϦАǴ 
ஒ೷ԋဈǵުǵظᆶ๙฻೽

ՏޑԼԺମᓝ໾্Ƕ 
а෧ϿԺମᓝޑੲമ

ᆶ໾্วғǶ 

᝜ࢨНၮଌբ཰

ஒࢂЬाπբޑ

ᒡଌ஥΢ςֹԋ

༤ឲբ཰ޑ᝜ࢨ

НఏཚၮԿًܦ

΢ޑЕጃύǴ 

ाׯ๓Ӣܩᖐǵཚၮख़ၲ 20 
ϦАޑ᝜ࢨНఏ܌೷ԋࡼޑ

ΚၸεୢᚒǴ 

ёа٬Ҕ΋ঁᇶշཚ

ၮး࿼ٰڐշբ཰Γ

঩ཚၮǶ 
ΓӢπำπ

բ൑ׯ܌๓

Бݤ -᝜ࢨН

ၮଌբ཰ 

᝜ࢨНၮ

ଌբ཰ 

؂ঁբ཰Γ঩΋

ϺѸ໪ԿϿཚၮ

200ఏǴ 

Ԝཚၮख़ໆς࣬྽ௗ߈ऍ୯

മπӼӄፁғࣴܩޑ܌زᖐ

Їཚၮख़ໆ΢ज़ࡰ 23 ϦА 

ֹӄᗉխӢࡼΚၸε

ੲޑ೷ԋԼԺମᓝ܌

ಕୢᚒǴ 

 

٬Ҕޣᅈཀࡋ(ᙁౣᄔा熵

0

1

2

3

4

5

ಃ΋ຼය/艤00ҽ ಃΒຼය/艤80ҽ ಃΟຼය/饋60ҽ ಃѤຼය/340ҽ ಃϖຼය/4饋0ҽ ಃϤຼය/銹00ҽ

ᡍ᛾ຼයᡍ᛾ຼයᡍ᛾ຼයᡍ᛾ຼය////ᡍ᛾ၗ਑ኧᡍ᛾ၗ਑ኧᡍ᛾ၗ਑ኧᡍ᛾ၗ਑ኧ

ᅈᅈᅈᅈ

ཀཀཀཀ

ࡋࡋࡋࡋ

 

კ 5.38ǵӚᡍ᛾ຼයϐ่ᄬϯᄔाᅈཀࡋϐϩթᖿ༈ 

 

1
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ಃ΋ຼය/100ҽ ಃΒຼය/180ҽ ಃΟຼය/260ҽ ಃѤຼය/340ҽ ಃϖຼය/420ҽ ಃϤຼය/500ҽ

ЎЎЎЎ

ӷӷӷӷ

ևևևև

౜౜౜౜

ਏਏਏਏ

݀݀݀݀

ᡍ᛾ຼයᡍ᛾ຼයᡍ᛾ຼයᡍ᛾ຼය/ᡍ᛾ၗ਑ኧᡍ᛾ၗ਑ኧᡍ᛾ၗ਑ኧᡍ᛾ၗ਑ኧ

ᙁౣᄔाЎӷև౜ਏૈ ၁ॊᄔाЎӷև౜ਏૈ

 

კ 5.39ǵӚᡍ᛾ຼයϐ่ᄬϯᄔाЎӷև౜ਏ݀ϐϩթᖿ༈ 
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კܭ   5.38ᆶკ 5.39ϩթᖿ༈аளޕǴܭಃΒ໘ࢤа؂ຼයቚу 80ҽޕ᛽Ўҹൂࣁ

ՏǴѳ֡؂ຼය٬Ҕޣᅈཀࡋҗ 1.72ԋߏԿ 4.35ǴԶЎӷև౜ਏ݀ᙁౣ೽ϩҗ 1.93ԋ

Կߏ 3.40Ǵ಄ӝ኱ྗӷኧϐЎҹவ 5 ฽ԋߏԿ 14฽ǹ၁ॊ೽ϩҗ 1.80ԋߏԿ 3.21Ǵ಄

ӝ኱ྗӷኧϐЎҹவ 6 ฽ԋߏԿ 14 ฽ࡺёளޕҁس಍่ᄬϯᄔा௢ፕؼӳǴЪڀᏢಞ

ૈΚǶ 

 
(B-III) ޕ᛽Ўҹޕ᛽Ўҹޕ᛽Ўҹޕ᛽Ўҹ่ᄬϯᄔा௢ፕ่ᄬϯᄔा௢ፕ่ᄬϯᄔा௢ፕ่ᄬϯᄔा௢ፕ᏾ᡏᡍ᛾่݀ϩ݋᏾ᡏᡍ᛾่݀ϩ݋᏾ᡏᡍ᛾่݀ϩ݋᏾ᡏᡍ᛾่݀ϩ݋ 

ӧޕ᛽Ўҹ่ᄬϯᄔ௢ፕಃ΋໘ࢤᡍ᛾ύǴ྽૽ግޕ᛽Ўҹኧໆ100ࣁ฽ਔǴ٬ځ

Ҕޣѳ֡ᅈཀ1.52ࣁࡋǶќѦᙁౣ่ᄬϯᄔाЎӷև౜೽ϩǴځЎӷև౜ਏ݀ѳ֡ࣁ

1.67ǴԶ၁ॊ่ᄬϯᄔाЎӷև౜೽ϩਏ݀ѳ֡1.27ࣁǶ᏾ᡏԶقǴҗኧᏵёளܭޕಃ

΋໘ޕࢤ᛽Ўҹ่ᄬϯᄔा௢ፕϐᕮਏЖ٫ǴฅԶǴܭಃΒ໘ࢤᡍ᛾ύǴس಍Ώᒿ๱ό

ӕຼයϷ૽ግಔӝѡϐቚуΠǴӚ໨ኧᏵև౜ᡉ๱ϐԋߏǴѳ֡؂ຼය٬Ҕޣᅈཀࡋҗ

1.72ԋߏԿ4.35ǴԶЎӷև౜ਏ݀ᙁౣ೽ϩҗ1.93ԋߏԿ3.40Ƕᆕӝ΢ॊኧᏵǴё᛾ჴҁ

 Ƕ܄ёՉڀ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩΏჴޕ࿼ϐȨࡌ܌زࣴ

നࡕǴᆕӝٿ໘ࢤϐᡍ᛾ԋਏǴӚ໨ᡍ᛾ࡰ኱ϐ࣬ᜢ่݀᏾౛ӵ܌5.17߄ҢǶҗ߄

5.17᏾౛่݀ёளޕǴӚ໨ᡍ᛾ࡰ኱ϐȨԏᔙ؂ຼ߻යѳ֡ԋߏ౗ȩϷȨ᏾ᡏ؂ຼයѳ

֡ԋߏ౗ȩࣣ҅ࣁኧԋߏǴЪӚ໨ᡍ᛾ࡰ኱ࣣܭಃϖຼයϣև౜ԏᔙރᄊǴӢԜǴаҁ

ޕ಍٬Ҕऊ420ҽسǴ྽ٯࣁ᛽Ўҹȑޕ᛽ᆛޕϐᡍ᛾ၗ਑ȐമπӼӄፁғۓᒧ܌زࣴ

᛽ЎҹਔǴёس٬಍Ӛ໨௢ፕࡰ኱ᕮਏගϲԿᅈཀ3ࡋа΢ϐНྗǶ 

 

߄ 5.17ǵޕ᛽Ўҹ่ᄬϯᄔाᆕӝٿ໘ࢤϐᡍ᛾ᕮਏ༼᏾ 

ᡍ᛾ࡰ኱ ᏾ᡏѳ֡ॶ ԏᔙຼය 
ԏᔙ؂ຼ߻ය 
ѳ֡ԋߏ౗ 

᏾ᡏ؂ຼය 
ѳ֡ԋߏ౗ 

ᙁౣᄔा٬Ҕޣᅈཀ2.86 ࡋ ಃϖຼය 0.71% 0.57% 

ᙁౣᄔाЎӷև౜ਏ݀ 2.60 ಃϖຼය 0.4% 0.35% 

၁ॊᄔाЎӷև౜ਏ݀ 2.38 ಃϖຼය 0.47% 0.4% 

 

᏾ᡏԶقǴҗಃ΋໘ࢤᆶಃΒ໘ࢤϐᡍ᛾ϩ݋ύǴёளޕ྽٬Ҕޣ຾ՉȨޕ᛽Ўҹ

่ᄬϯᄔा௢ፕȩਔǴ૽ግၗ਑ᆶຼයΏቹៜس಍ᕮਏϐЬाচӢǴس಍ϐᕮਏஒᒿ๱

όӕຼයϷ૽ግໆϐቚуǴև౜ុ࡭ԋߏϐݩރǴܭ٠നಖၲډᛙۓЪؼӳϐᕮਏНѳǶ 
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5.3λ่λ่λ่λ่ 

 ᆕӝ΢ॊǴҁࣴزΏଞჹ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍Ǵа

຾Չޕ᛽Ўҹୢเှ݋ᆶޕ᛽Ўҹ่ᄬϯᄔा௢ፕǴ٠ਥᏵӣᙟຒєӣ౗аϷӣᙟຒ҅

ዴ౗຾Չୢเှ݋ϐᡍ᛾Ǵ٠аᙁౣᄔा٬ҔޣᅈཀࡋǵᙁౣᄔाЎӷև౜ਏ݀ᆶ၁ॊ

ᄔाЎӷև౜ਏ݀຾Չ่ᄬϯᄔा௢ፕϐᡍ᛾Ƕ྽ύӚᡍ᛾ࣣаٿ໘ࢤБԄ຾ՉǴЪܭ

ಃΒ໘ࢤϩԋຼය༊Εၗ਑Ǵаᕕှޕ᛽Ўҹୢเှ݋ᆶ่ᄬϯᄔा௢ፕϐᕮਏϐቹ

ៜǴځଞჹٿᡍ᛾ϐϩ่݀݋༼᏾ӵΠǺ 

� ଞჹޕ᛽Ўҹୢเှ݋೽ϩǴҗᡍ᛾่݀аள૽ܭޕግ၌ୢѡᆶӣᙟѡಔӝ฽ኧࣁ

200฽ਔǴځȨӣᙟຒ҅ዴ౗ȩᆶȨӣᙟຒєӣ౗ȩϩձ31.63ࣁ%Ϸ43.33%Ǵࡑ༊

Εऊ700฽ಔӝਔջёၲډԏᔙǴځȨӣᙟຒ҅ዴ౗ȩᆶȨӣᙟຒєӣ౗ȩёගϲ

Կ86.67%Ϸ84.17%ǶԖ᠘ܭ΢ॊϐኧᏵǴջ߄Ңҁس಍ϐޕ᛽Ўҹୢเှ݋фૈڀ

ёՉ܄Ƕ 

� ଞჹޕ᛽Ўҹ่ᄬϯᄔा௢ፕ೽ϩǴҗᡍ᛾่݀аள૽ܭޕግ၌ୢѡᆶӣᙟѡಔӝ

฽ኧ100ࣁ฽ਔǴ٬ځҔޣѳ֡ᅈཀ1.52ࣁࡋǶќѦᙁౣ่ᄬϯᄔाЎӷև౜೽ϩǴ

ࡑ1.27Ƕࣁ1.67ǴԶ၁ॊ่ᄬϯᄔाЎӷև౜೽ϩਏ݀ѳ֡ࣁЎӷև౜ਏ݀ѳ֡ځ

༊Εऊ420฽ޕ᛽ЎҹਔջёၲډԏᔙǴѳ֡؂ຼය٬Ҕޣᅈཀࡋҗ1.72ԋߏԿ

4.35ǴԶЎӷև౜ਏ݀ᙁౣ೽ϩҗ1.93ԋߏԿ3.40Ƕᆕӝ΢ॊኧᏵǴջ߄Ңҁس಍ϐ

 Ƕ܄ёՉڀ᛽Ўҹ่ᄬϯᄔा௢ፕޕ
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ಃϤകಃϤകಃϤകಃϤകǵǵǵǵ่ፕᆶ҂ٰว৖่ፕᆶ҂ٰว৖่ፕᆶ҂ٰว৖่ፕᆶ҂ٰว৖ 

  ᗨԖ੝ۓሦୱᆛઠբࣁၗૻཛྷ൨ืαаᕭλཛྷ൨ጄൎǴՠҗܭᆛၡၗྍᚳεǴவύ

ϝሡ຾ՉЎҹϩᜪǵᜢᗖӷࢗ၌฻БԄаྗዴᕇ܌ڗሡЎҹǶՠऩܭ੝ޕۓ᛽ሦୱёૈ

Ӣޕ᛽ཛྷ൨ޣค࣬ᜢሦୱङඳޕ᛽ǴᏤठаᜢᗖӷཛྷ൨БԄคݤዴϪڗளӣ㎸Ǵޕࢂ܈

᛽ཛྷ൨ޣคۓݤကᜢᗖӷຒϸԶаඛෳБԄ຾Չཛྷ൨ǴӢԶቚуޕ᛽ཛྷ൨ਔ໔ǶନԜϐ

ѦǴཛྷ൨ޣѸ໪೸ၸЎҹ኱ᚒӃՉᑔᒧӆа᎙᠐ᄔाБԄղۓЎҹڗ،ᆶցǴԶ၀ᆛ।

ϐЎҹᄔाև౜БԄΏаբޣԾՉኗቪǴځԾҗ׎Ԅև౜БԄ৒ܰቹៜཛྷ൨ޣղᘐЎҹ

 ԵǶࡘ،ڗ

ൔ֋Ǵаزᘀਜᆶࣴೌמ᛽ᆛϐޕമπӼӄፁғ݋ΏӃှز΢ॊୢᚒǴҁࣴ،ှࣁ  

Αှޕ᛽Ўҹϐၲ߄БԄǵև౜ϣ৒аϷ࣬ᜢ܄ᇟ༼Ǵӆа΢ॊၗ਑ࣁ୷ว৖΋঺Ȩ่

ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩБݤፕǴаஒޕ᛽Ўҹ຾Չၲ߄໨Ҟှ݋

໨Ҟၲ߄ҥ஑཰ᇟ༼ᆶ΋૓ᇟ༼ϐᇟཀᜢᖄǴӆਥᏵࡌ᛽ЎҹᜢᗖӷຒǴӕਔޕளڗ٠

ஒޕ᛽ЎҹᙯԋڋԄ่ᄬϯᄔाǶനࡕǴਥᏵ΢ॊБݤፕΏࡌ࿼΋঺Ȩ่ӝᇟཀှ݋ᆶ

Ўҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ȩǴаڐշޕ᛽ཛྷ൨ޣ൨؃ୢᚒှǴ٠ૈ೸ၸ่ᄬϯ

ᄔाև౜БԄזೲЪԖਏڗளၗૻᆶޕ᛽ǶҁࣴزයఈᙖҗȨ่ӝᇟཀှ݋ᆶЎҹᄔा

᛽ЎҹǴа෧Ͽཛྷ൨Ўҹϐਔ໔Ǵ຾ޕ຾Չޣ᛽ཛྷ൨ޕշڐ಍ȩس᛽Ўҹᔠ઩ޕϐೌמ

ԶуගଯമπӼӄፁғޕ᛽ᆛޕ᛽ϩ٦ϐԋਏǶаΠஒܭಃ 6.1λ࿯ᕴ่ҁֹࣴ܌زԋ

ϐπբᆶҺ୍Ǵܭ٠ಃ 6.2λ࿯ᘜયҁࣴز҂ٰว৖ϐ᝼ᚒᆶБӛǶ 

 

6.1 ፕЎᕴ่ፕЎᕴ่ፕЎᕴ่ፕЎᕴ่ 

  ٩Ᏽಃ 1.2λ࿯ϐȨࣴ؁زᡯȩ܌ॊǴҁፕЎёஒֹԋπբϩࣁѤ໨Һ୍ǴаΠΏ

ϩձᇥܴӚ໨Һ୍ϐԋ݀Ƕ 

 ໨Ҟၲ߄᛽Ўҹϐޕ݋ှ .1

ޕᘀਜǴ٠ᙶమೌמൔ֋ᆶز᛽ᆛϐࣴޕΏӃ᎙᠐മπӼӄፁғزԜҺ୍ҁࣴܭ  

᛽Ўҹϐၲ߄໨Ҟᆶϣ৒ǴаᘜᜪрΖঁၲ߄໨ҞȐբ཰Ӝᆀǵ໾্ԋӢǵբ཰Չࣁǵ

բ཰Γ঩ǵբ཰ਔ໔ᆶׯ๓Бݤ฻ȑǶ 
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2. ว৖Ȩ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩБݤፕ 

  ࿶җޕ᛽Ўҹၲ߄໨Ҟှ݋Һ୍Ǵջёڗளޕ᛽Ўҹϐၲ߄໨Ҟ฻ಔԋޕ᛽Ўҹ

ϐϡનǶҁࣴزջаှ่݀݋ว৖΋঺Ȩ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ

઩ȩБݤፕǶ྽ύБݤፕёх֖Ȩޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩǵȨޕ᛽Ўҹୢเှ݋

ኳಔȩᆶȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩǶ೸ၸȨޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩаղ

ᘐ٠ᘏޕڗ᛽Ўҹϐᢀ܄ۺᇟѡᆶж܄߄ᜢᗖӷຒǶӆҗȨޕ᛽Ўҹୢเှ݋ኳಔȩջ

຾Չޕ᛽Ўҹ஑཰ᇟ༼ᆶᆶ΋૓ຒ༼ϐᇟཀᜢᖄ܄Ǵᙖҗᇟཀᜢᖄ܄຾Զڗள࣬ᜢޕ

᛽ЎҹǴനࡕ೸ၸȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩஒޕ᛽ЎҹϐᙯڋࣁԄϯᄔाև

౜ǴаԖਏޕၲ߄᛽Ўҹϐ୏ᐒǵҞ܈ޑಒ೽ඔॊǶ 

 

 ಍ȩس᛽Ўҹᔠ઩ޕϐೌמᆶЎҹᄔा݋࿼Ȩ่ӝᇟཀှࡌ .3

  ҁࣴزΏаȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩБݤፕ٩ࣁᏵǴၮҔ

JSPȐJava Server Pagesȑᇟݤ຾Չ໒วǴ٠ճҔSQL Server 2005ٰ Ӹڗၗ਑৤Ǵаࡌ࿼

΋঺Ȩ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ȩǴس٠٬಍ϐ٬Ҕૈޣ຾Չ

΢໺ᆶࢗ၌ޕ᛽Ўҹǵа၌ୢѡࢗ၌ڗ٠ள࣬ᜢЎҹǴ܈а่ᄬϯᄔाБԄᔠຎЎҹа

Ϸ೛سۓ಍ύ࣬ᜢႣ೛ॶ฻ᆢៈբ཰Ƕ 

 

4. Бݤፕᆶس಍ᕮਏᡍ᛾ 

ΏаȨമπӼӄፁزǴҁࣴ܄ᆶԖਏ܄಍ϐ҅ዴسፕᆶݤගрϐБ܌زᡍ᛾ҁࣴࣁ  

ғޕ᛽ᆛȩϐࣴزൔ֋ᆶೌמᘀਜύਢٯբ཰ٯࣁǴϩձଞჹȨޕ᛽Ўҹୢเှ݋ȩᆶ

Ȩޕ᛽Ўҹ่ᄬϯᄔाȩ฻ٿ᝼ᚒ຾Չᡍ᛾Ǵ٠аȨӣᙟຒєӣ౗ȩᆶȨӣᙟຒ҅ዴ౗ȩ

ᔠຎس಍ୢเှ݋ᕮਏᆶ҅ዴ܄ǴҭҗȨ٬ҔޣᅈཀࡋȩᆶȨЎӷև౜ਏ݀ȩࡰ኱ᡍ᛾

ᆶຑ՗ҁࣴزϐ่ᄬϯᄔा௢ፕϐჴҔ܄Ƕ 

  ᆕӝ΢ॊϣ৒Ǵҁࣴ܌زගрϐȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩ

БݤፕᆶȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩس಍ёԖਏஒޕ᛽Ўҹှ݋

Ԅᄔाև౜Ǵаගଯڋࣁ᛽ЎҹᙯޕᜢᗖӷຒǴа຾Չᇟཀཛྷ൨Ǵ٠ૈஒ߄ளжڗ٠

ЎҹᑔᒧϐਏૈǶаΠջаȨ౛ፕБݤȩǵȨೌמ໒วȩᆶȨჴ୍ᔈҔȩ฻Οᅿቫय़ᇥ

ܴҁࣴزϐڀᡏଅ᝘ᆶԋਏǶ 
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౛ፕБݤቫय़౛ፕБݤቫय़౛ፕБݤቫय़౛ፕБݤቫय़ 

  ҁࣴزΏа੝ޕۓ᛽ሦୱϐޕ᛽Ўҹࣁ୷ᘵǴว৖΋঺Ȩ่ӝᇟཀှ݋ᆶЎҹᄔा

໨Ҟ٠຾Չ஑཰ᇟ༼ᇟཀᜢᖄаϷ่ၲ߄᛽Ўҹޕ݋᛽Ўҹᔠ઩ȩኳԄǴаှޕϐೌמ

ᄬϯᄔाև౜ǶԜБݤፕϐ࣬ᜢख़ᗺԋਏΏᘜયӵΠǺ 

� ҁࣴزΏှڗ٠݋ளޕ᛽Ўҹϐᢀ܄ۺᇟѡаϷڀԖж܄߄ϐ஑཰ᇟ༼Ǵ٠ஒ΋૓

ຒ༼ᆶ஑཰ᇟ༼຾ՉᇟཀᜢᖄǴޕ᛽ཛྷ൨ޣջёа΋૓ຒ༼຾Չཛྷ൨Ǵڗ٠ள࣬ᜢ

 ᛽ЎҹǶޕ

� ҁࣴزගрϐ่ᄬϯᄔाջёஒԾҗ׎Ԅޕ᛽ЎҹᙯڋࣁԄϯϐЎҹᄔाǴޕ᛽ཛྷ

൨ૈޣаڋԄև౜БԄ׳৒ܰቩຎޕ᛽ЎҹǴӕਔҭёᗉխঁΓ᎙᠐ୃӳቹៜЎҹ

ϐᑔᒧǶ 

 

 ໒วቫय़ೌמ໒วቫय़ೌמ໒วቫय़ೌמ໒วቫय़ೌמ

  ҁࣴزΏаȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩБݤፕ٩ࣁᏵǴ٠а

JSPȐJava Server PagesȑаϷSQL Server 2005฻س಍໒วπࡌڀ࿼Ȩ่ӝᇟཀှ݋ᆶЎ

ҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩس಍Ǵسځ಍ڀᡏԋਏΏᘜયӵΠǺ 

� ҁس಍܌໒วϐȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩΏࡌ࿼ܭᆛሞᆛ

ၡύǴ٠ё୺ՉȨޕ᛽Ўҹၲ߄໨Ҟှ݋ȩǵȨޕ᛽Ўҹୢเှ݋ȩǵȨޕ᛽Ўҹ่ᄬ

ϯᄔा௢ፕȩаڗளޕ᛽Ўҹᢀ܄ۺᇟѡǵᜢᗖӷຒᆶ࣬ᜢᇟཀຒǴаϷޕ᛽Ўҹ

ᙁౣ่ᄬϯᄔाᆶ၁ॊ่ᄬϯᄔाև౜Ƕ 

� җᡍ᛾่݀ளޕǴҁس಍ϐӚ໨ᡍ᛾ࡰ኱ȐջȨޕ᛽Ўҹୢเှ݋ȩϐӣᙟຒєӣ

౗ǵӣᙟຒ҅ዴ౗ᆶȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕȩ٬ҔޣᅈཀࡋᆶЎҹӷኧև౜ȑ

ᇟ܄ۺ᛽Ўҹϐᢀޕ݋಍ջёԖਏှسግၗ਑ኧໆ૽ۓᏢಞૈΚǹ྽٬ҔԿ΋ڀࣣ

ѡǵ஑཰ᇟ༼ᆶ΋૓ຒ༼ϐᇟཀᜢᖄᆶࡌҥ่ᄬϯᄔाǶ 

 

ჴ୍ᔈҔቫय़ჴ୍ᔈҔቫय़ჴ୍ᔈҔቫय़ჴ୍ᔈҔቫय़ 

  ҁࣴࡌ܌ز࿼ϐȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩس಍ёԖਏϩ݋

ᡏଅڀځ᛽Ўҹཛྷ൨฻Һ୍Ƕޕ،ሦୱᆛઠаှۓጕ΢੝ܭ಍ёᔈҔسԜࡺ᛽ЎҹǴޕ

᝘ᆶԋਏΏᘜયӵΠǺ 

� ҁس಍ёᔈҔܭമπӼӄፁғޕ᛽ᆛ฻࣬ᜢሦୱᆛઠǴаԖਏޕၲ߄᛽Ўҹϐඔ

ॊǵڐ٠շޕ᛽ཛྷ൨ޣ൨؃ୢᚒှเ฻ཛྷ൨Һ୍Ƕ 
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� ҁس಍ёᔈҔܭമπӼӄፁғޕ᛽ᆛ฻࣬ᜢሦୱᆛઠǴа่ᄬϯᄔाБԄև౜ޕ᛽

ЎҹǴаڐշޕ᛽ཛྷ൨࣪ޣΚЪזೲБԄᕇளၗૻǴ຾Զගଯޕ᛽ሦୱཛྷ൨ਏૈǶ 

 

6.2 ҂ٰ৖ఈ҂ٰ৖ఈ҂ٰ৖ఈ҂ٰ৖ఈ 

  ٩Ᏽಃ 6.1λ࿯܌ॊǴҁࣴزΏֹԋࣴ؁زᡯ܌ೕჄϐӚ໨Һ୍Ǵ٠ගрȨ่ӝᇟ

ཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩ȩБݤፕᆶȨ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ

᛽Ўҹᔠ઩ȩس಍౛ፕቫय़ǵೌמቫय़аϷჴ୍ᔈҔቫय़ϐԋਏᆶଅ᝘ǶԶុࡕว৖Б

य़ǴᆕӝҁፕЎϐࣴزԋ݀ᆶࡽԖЎ᝘ӆ่ӝ҂ٰၗૻว৖ϐܗ৖Ǵว౜ҁፕЎۘԖऩ

υࣴزЬᚒڀԖుΕࣴزϐሽॶǴᘜય҂ٰว৖БӛӵΠǺ 

1. ว৖΋঺ޕ᛽ЎҹӭЎҹᄔाᔠ઩ኳԄ 

  ҂ٰයఈᙖҗӭЎҹᄔाೌמว৖р΋঺ޕ᛽Ўҹᔠ઩ೌמǴаڐշޕ᛽ཛྷ൨ޣ຾

ӭЎҹၗ਑᏾ӝǴаᘜય࣬ᜢ܄Ўҹϐख़ᗺǶ 

2. ว৖΋঺ӭޕ᛽Ўҹୢเس಍ 

  ҂ٰёଞჹୢ໨ᜪࠠȐӵ၌ୢׯ๓БԄǵ၌ୢമπӼӄݤೕ฻੝ۓచҹȑǴаޕ᛽

ЎҹϐЬᚒǵၲ߄໨Ҟ฻చҹБԄ຾Չୢเس಍Ǵаڐշޕ᛽ཛྷ൨ޣӆᕭλཛྷ൨ጄൎǴ

 ᛽ᆶၗૻǶޕளڗᆒዴЪԖਏૈ׳

3. ว৖΋঺៾ख़ॶԾ୏௢ፕ߾ݤ 

ҁࣴ܌زගрϐ៾ख़ॶΏҗس಍ᆅ౛ޣԾՉղᘐ೛ۓԶٰǴёૈவ่ᄬϯᄔा௢ፕ

ϐᆒઓаளޕЬाаӛЈ܄៾ख़ࣁЬԶ่ᄬ܄៾ख़ࣁᇶǴҗܭΓࣁղۓ៾ख़ਔёૈ೷ԋ

όӕև౜่݀ǴӢԜܭ҂ٰё௖૸س಍ୖኧ៾ख़ॶჹسܭ಍௢ፕᕮਏϐቹៜǴ٠ว৖΋

঺៾ख़ॶԾ୏௢ፕ߾ݤǴջᙖҗس಍Ծ୏௢ፕБԄаᗉխΓࣁղۓǴ٠Ԗਏ،سۓ಍ୖ

ኧϐ៾ख़ၲډന٫ਏ݀Ƕ 
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 ಍фૈᏹբᇥܴس಍фૈᏹբᇥܴس಍фૈᏹբᇥܴس಍фૈᏹբᇥܴسᒵǵǵǵǵߕᒵߕᒵߕᒵߕ

  ҁࣴ܌زว৖ϐ่ӝᇟཀှ݋ᆶЎҹᄔाೌמϐޕ᛽Ўҹᔠ઩س಍ΏаҁЎύಃ

4.4.1࿯܌ගрس಍фૈࢬำ٩ࣁᏵǴ٠໒วس಍ϐȨޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩǵȨޕ

᛽Ўҹୢเှ݋ኳಔȩǵȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩǵȨޕ᛽ЎҹୢเᆢៈኳಔȩǵȨޕ

᛽Ўҹᆅ౛ኳಔȩϷȨس಍ୖኧ೛ۓȩ฻ϤεኳಔǴаΠϩձϟಏԜϤεኳಔύӚфૈ

၁ಒᇥܴǶ 

 

A. ޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔ 

  ҁس಍໒วȨޕ᛽Ўҹၲ߄໨Ҟှ݋ኳಔȩΏаޕ᛽Ўҹ஑཰ᇟ༼৤ࣁ୷Ǵ٠຾Չ

ЎҹᘐѡǵКჹᇟ༼߾ݤаዴჴᘏڗᢀ܄ۺᇟѡǶҁำԄΏගٮ៾ज़ϣ٬Ҕޣ຾Չޕ᛽

Ўҹၲ߄໨Ҟှ݋фૈǶȨޕ᛽Ўҹၲ߄໨Ҟှ݋ȩфૈΏ೸ၸ኱ᗺ಄ဦၗ਑߄ஒҞ኱

Ўҹᘐѡ٠຾ՉΒԿϤӷຒᘐຒǴаڗளᇟѡϐಔӝຒ༼٠ᙖҗᘐຒᆶޕ᛽Ўҹᇟ༼ݤ

᛽ЎҹϐᢀޕԖڀڗளᘏڗǴ຾Զۺᢀၲ߄᛽ЎҹϐޕԖڀցࢂ၀ຒۓКჹǴջёղ߾

 ᇟѡǶ܄ۺ

 

A.1 ȨȨȨȨޕ᛽Ўҹၲ߄໨Ҟှޕ݋᛽Ўҹၲ߄໨Ҟှޕ݋᛽Ўҹၲ߄໨Ҟှޕ݋᛽Ўҹၲ߄໨Ҟှ݋ȩȩȩȩϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴ 

  ྽៾ज़ϣ٬Ҕޣᒧ᏷ޕ᛽Ўҹၲ߄໨Ҟှ݋фૈਔǴس಍೸ၸ኱ᗺ಄ဦၗ਑߄຾Չ

Ҟ኱ЎҹᘐѡǴаڗளҞ኱ЎҹӚᇟѡǴӆаΒԿϤӷຒБԄஒ؂΋ᇟѡ຾ՉᘐຒǴ٠

೸ၸᘐຒᆶᇟ༼߾ݤКჹǴ຾ԶᘜયڀԖޕ᛽Ўҹၲ߄ϐᢀ܄ۺᇟѡǴ٠а߄਱БԄ༼

᏾և౜ǶᖐٯԶقǴ྽٬ҔޣаЎҹӜᆀȨT-104 ΓӢπำӒ্Ⴃٛೌמȩϐޕ᛽Ўҹ

຾Չှ݋Ǵس಍Ӄ຾Չᘐѡڗ٠ளȨ৤܊ཚၮբ཰ǺȩǵȨ΋ኴ৤܊୔ޑЬाфૈࣁӸܫ

඲ϡচ਑ᆶъԋނࠔҹǴȩǵȨ྽բ཰Γ঩٩уπൂ…ȩ฻ᇟѡǴӆаΒԿϤӷຒБԄ຾

ՉᘐຒаڗளӚᇟѡύ֖܌ຒ༼ǴջȨ৤܊ཚၮբ཰ȩ೸ၸΒԿϤӷຒёᘐຒࣁȨ৤܊ȩǵ

Ȩ৤܊ཚȩǵȨ৤܊ཚၮȩǵȨ৤܊ཚၮբȩǵȨ৤܊ཚၮբ཰ȩ฻ຒ༼Ǵᙖҗᘐຒᆶᇟ༼ݤ

ཚၮբ཰Ǻȩ܊ҢȨ৤߄Ǵջ߾ݤ༽ཚၮբ཰ȩ಄ӝբ཰Ӝᆀᇟ܊Ȩ৤ޕКჹ่݀аள߾

ᇟѡ༤Ε܄ۺ໨ҞȨբ཰Ӝᆀȩϐᢀၲ߄਱ύ߄᏾༽ܭᇟѡǴ٠܄ۺ᛽ЎҹϐᢀޕԖࣁ

Ȩ৤܊ཚၮբ཰ǺȩȐӵკ A.1  ҢȑǶ܌
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კ A.1ǵޕ᛽Ўҹၲ߄໨Ҟှ݋ 

 

B. ޕ᛽Ўҹୢเှ݋ኳಔޕ᛽Ўҹୢเှ݋ኳಔޕ᛽Ўҹୢเှ݋ኳಔޕ᛽Ўҹୢเှ݋ኳಔ 

  Ȩޕ᛽Ўҹୢเှ݋ኳಔȩЬाфૈ݋ှࣁ၌ୢѡϐЬाҞޑǴ٠ЪीᆉᆶҞ࣬ޑ

ᜢϐӣᙟຒǴӆ຾ՉЎҹᜢᗖӷ࣬՟܄ϩ݋Ǵӕਔ೸ၸѳ֡ॶǵύՏኧǵѤϩՏኧᆶ٬

ҔޣԾՉۓကߐᘖॶБԄаᑔᒧЎҹǴ຾Զڗளᆶ၀၌ୢҞ࣬ޑᜢϐЎҹǶܭԜфૈࣁ

פ၌ୢຒǴӆ೸ၸ಍ीБԄ൨ࣁӷຒբޑǴ٠ஒЬा၌ୢҞޑ၌ୢѡϐЬा၌ୢҞ݋ှ

၌ୢຒᆶӣᙟຒϐଛჹಔӝǶ೸ၸ၌ୢຒᆶӣᙟຒଛჹಔӝջёၟЎҹϐᜢᗖӷຒ຾Չ

࣬՟܄ϩ݋ǴਥᏵ࣬՟܄ीᆉ่݀௨ׇ٠аѳ֡ॶǵύՏኧǵѤϩՏኧᆶ٬ҔޣԾՉۓ

ကߐᘖॶаᑔᒧЎҹኧໆڗ٠ள࣬ᜢЎҹǶ 

 

B.1 ȨȨȨȨ၌ୢຒှ݋ᆶЎҹᑔᒧ၌ୢຒှ݋ᆶЎҹᑔᒧ၌ୢຒှ݋ᆶЎҹᑔᒧ၌ୢຒှ݋ᆶЎҹᑔᒧȩȩȩȩϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴ 

ёᒡΕཛྷ൨ӷՍ٠຾ՉޣᆶЎҹᑔᒧȩфૈǴ٬Ҕ݋໒วϐȨ၌ୢຒှ܌زҁࣴܭ  

ЎҹǶ྽៾ज़܄Ԗ࣬ᜢڀ᛽Ўҹϐ஑཰ᇟ༼Ǵ຾Զཛྷ൨ޕ၌Ǵ٠аᇟཀᜢᖄБԄೱ่ࢗ

ϣ٬Ҕޣ຾ՉȨ၌ୢຒှ݋ᆶЎҹᑔᒧȩфૈਔǴӃՉ೸ၸ၌ୢຒϩ݋аڗளЬा၌ୢ

ҞޑȐջࣁ၌ୢຒȑǴӆਥᏵ၌ୢຒᆶӣᙟຒଛჹಔӝаೱ่࣬ᜢӣᙟຒ٠բࣁЎҹᒧ

ϐ٩ᏵȐӵკڗ B.1 ၀ܭޕҢȑǶਥᏵӣᙟຒᆶӣᙟѡр౜ԛኧ຾Չᓎ౗ीᆉǴаள܌

ӣᙟຒܭԜӣᙟѡύр౜ᐒ౗ǴҭջёਥᏵᐒ౗ᑔᒧр၌ୢຒᆶӣᙟຒଛჹಔӝȐӵკ

B.2ᆶკ B.3܌ҢȑǶ྽ڗள၌ୢຒᆶӣᙟຒଛჹಔӝջёၟЎҹϐᜢᗖӷຒ຾ՉᎩ۰࣬

՟܄ϩ݋Ǵ྽ኧॶຫௗܭ߈ 1ҭ߄ҢЎҹຫ಄ӝ၌ୢҞޑǴ٠а࣬՟ॶࣁ୷຾Չ௨ׇǴ

ЪගٮѤᅿόӕߐᘖॶаᑔᒧЎҹǶߐځᘖॶёϩࣁѳ֡ኧȐӄ೽Ўҹϐ࣬՟ॶуᕴନ
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аЎҹᕴ฽ኧȑǵύՏኧȐ೸ၸ࣬՟ॶ௨ׇࡕӆڗύ໔ॶȑǵѤϩՏኧȐ೸ၸ࣬՟ॶ௨ׇ

ကȐӵკۓԾՉޣಃΟѤՏኧॶȑᆶ٬Ҕڗӆࡕ B.4ȑǶ٬Ҕޣё٬ҔΠ܎ԄᒧൂБԄᒧ

᏷όӕߐᘖॶǴ྽٬Ҕޣᒧ٬ڗҔޣԾՉۓကਔǴ߾ၢрЎӷБ༧аᒡΕᑔᒧ฽ኧȐӵ

კ B.5ȑǴߐࡑᘖॶᒧ᏷ֹ౥ջё຾Չࢗ၌Ƕࢗځ၌่݀ΏӃև౜҂ᑔᒧ߻Ўҹᆶ၌ୢຒ

࣬՟ॶ௨ׇǴӆਥᏵߐᘖॶᡉҢЎҹᑔᒧൂ߄ǴਥᏵൂ߄և౜ջёڗளᑔᒧБԄǵᑔᒧ

ϐЎҹаϷЎҹ࣬ᜢၗૻȐӵკࡕᘖኧॶǵᑔᒧၸߐ B.6Կკ B.9ȑǴ٬ҔޣёਥᏵൂ߄

ӚឯՏ຾Չ௨ׇǴаόӕࡋفᑔᒧЎҹȐӵკ B.10ȑǴҭёᗺᒧ၁ಒၗ਑຾Չൂ΋Ўҹ

Ȑӵკڋள၀฽Ўҹ၁ಒϣ৒уமᑔᒧᐒڗ၌Ǵаࢗ B.11ȑǴऩЎҹ಄ӝሡ؃ջёᗺᒧ

ЎҹΠၩаΠၩЎҹȐӵკ B.12ᆶკ B.13ȑǶ 

  ᖐٯԶقǴ྽٬ҔޣᒡΕ၌ୢѡȨךЋဌࡐለภȩբࣁཛྷ൨ӷՍ຾Չࢗ၌Ǵ೸ၸ၌

ୢຒှ݋ᆶᑔᒧЎҹфૈύջёڗள၀၌ୢѡϐЬा၌ୢҞࣁޑȨለภȩǴਥᏵ၌ୢຒ

Ȩለภȩ࿶ၸ၌ୢຒǵӣᙟѡᆶӣᙟຒଛჹှ݋ǴаڗளȨለภȩϐଛჹಔӝх֖Ȩᔼ

೷཰ȩǵȨԃइȩǵȨߏਔ໔ȩ฻Ȑӵკ B.3ȑǶᙖҗ၌ୢຒᆶӣᙟຒଛჹಔӝȨለภǺᔼ೷

཰ǵԃइǵߏਔ໔ȩǴջёᆶЎҹϐᜢᗖӷຒ຾ՉᎩ۰࣬՟܄ϩ٠݋ਥᏵߐᘖॶȐѳ֡

ኧǵύՏኧǵѤϩՏኧᆶԾՉۓကȑаᑔᒧЎҹǶऩаѳ֡ኧբߐࣁᘖॶߐځᘖॶࣁ

0.8619333Ǵڗ٠ளന࣬ڀᜢ܄Ўҹࣁ٩ׇȨΓӢπำπբ൑ׯ܌๓Бݤ-ଭၲۭ০уπ

բ཰ȩǵȨΓӢπำπբ൑ׯ܌๓Бݤ-৤܊ཚၮբ཰ȩᆶȨΓӢπำπբ൑ׯ܌๓Бݤ-

ًශಔး࠻բ཰ȩ฻Ǵ٠ගٮӚЎҹϐ΢໺ਔ໔ᆶ࣬ᜢᜢᗖӷ฻ၗૻȐӵკ B.6ȑǴҭё

ਥᏵൂ߄ϐ࣬ᜢᜢᗖӷ຾Չ௨ׇǴаև౜όӕࡋفϐᑔᒧ่݀Ȑӵკ B.10ȑǴ٠ёᗺᒧ

฻၁ಒၗૻȐӵკޣள၀฽Ўҹϣ৒ǵբڗ၌аࢗ B.11ȑǴऩ၀Ўҹ಄ӝሡ؃ջёࡪΠ

ၩೱ่аڗளЎҹȐӵკ B.12Կკ B.13ȑǶ 
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კ B.1ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(1) 

 

  

კ B.2ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(2) 

 

 

კ B.3ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(3) 
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კ B.4ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(4) 

 

 

კ B.5ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(5) 

 

  

კ B.6ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(6) 
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კ B.7ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(7) 

 

  

კ B.8ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(8) 

 

 

კ B.9ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(9) 
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კ B.10ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(10) 

 

 

კ B.11ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(11) 
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კ B.12ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(12) 

 

  

კ B.13ǵ၌ୢຒှ݋ᆶЎҹᑔᒧ(13) 

 

C. ޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔ 

  ҁس಍໒วȨޕ᛽Ўҹ่ᄬϯᄔा௢ፕኳಔȩΏх֖Ȩᙁౣ่ᄬϯᄔा௢ፕȩфૈ

ϷȨ၁ॊ่ᄬϯᄔा௢ፕȩфૈǹځύǴȨᙁౣ่ᄬϯᄔा௢ፕȩфૈЬाࣁᙁౣ܄ඔ

ॊЎҹϐȨ୏ᐒȩᆶȨҞޑȩǴޕ٬᛽ཛྷ൨ܭૈޣอਔ໔ϣ،ۓᆶᑔᒧЎҹǶ೸ၸޕ᛽

Ўҹၲ߄໨Ҟှ݋ǴаڗளڀԖޕ᛽Ўҹϐᢀ܄ۺᇟѡǴ຾ԶаᇟѡӛЈ܄аϷ่ᄬ܄

຾Չᑔᒧаᘏڗനڀж܄߄ϐᢀ܄ۺᇟѡǶܭԜфૈЬाаᢀ܄ۺᇟѡϐӛЈ܄аϷ่

ᄬֹ᏾܄຾ՉीϩᆶᘏڗǶᢀ܄ۺᇟѡϐӛЈ܄ջᔠຎ၀ᇟѡࢂցڀԖᚐѦϐᢀ߄܄ۺ

ၲ໨ҞǴଷ೛၀ЎѡӕਔӸӧӭᅿᢀၲ߄܄ۺ໨Ҟջ߄Ң၀ᇟѡڀԖж܄߄Ǵӕਔीᆉ

ᇟѡϐ่ᄬமࡋǶӢԵໆᄔा᎙᠐ϐ໩ᄣ܄Ǵܭᇟѡϐ่ᄬமࡋीᆉύΏаЬຒǵڙຒ

ᆶ୏ຒբࣁղᘐ٩ᏵǴ೸ၸΟᅿຒ܄ᜢᖄำࡋаղᘐᇟѡϐֹ᏾܄ǶനࡕǴӛЈ܄ϩኧ

ᆶ่ᄬ܄ϩኧϩձ४΢៾ख़ॶӆϒауᕴࣁᕴϩኧǴаᑔᒧ٠ᘏڗԋᙁౣ่ᄬϯᄔाǶ 
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  Ȩ၁ॊ่ᄬϯᄔा௢ፕȩЬाфૈࣁඔॊЎҹϐಒ೽ϣ৒ǴӵЎҹύբ཰Չࣁǵբ

཰ᕉნаϷբ཰ਔ໔฻Ƕ೸ၸຒ༼ᆶຒ༼ϐ໔ᜢᖄำࡋᆶ࣬٩ำࡋीᆉǴӕਔԵໆᇟཀ

໩ᄣ܄уаղᘐᇟѡᔈᘜឦՏ࿼Ǵ຾Զڗளຒ༼᜘٠Սௗᇟѡа׎ԋᄔाǶܭԜфૈЬ

ा຾Չᇟ༼࣬٩ำࡋीᆉ׎ԋᇟ༼᏾ᡏӃࡕ໩ׇᜢ߯Ǵ٠аೱ่ຒղᘐೱௗЎѡǵ኱ᗺ

಄ဦаղᘐ่״ЎѡջڗளংᒧЎѡᔈᘜឦՏ࿼Ǵа׎ԋڋԄϯ่ᄬ܄ᄔाǶ२Ӄа኱

૶БԄ຾Չٿຒ༼໔ೱ่ᐒ౗ϐीᆉǴаڗளᜢᖄำࡕࡋӆаຒ༼วғࢤܭပϐଆۈᆶ

Ўѡೱ่ϐ٩Ᏽаࣁ໩ׇᜢ߯Ǵ຾Զ೸ၸ໩ׇϐᜢ߯բࡕຒ༼᏾ᡏӃۓϐᓎ౗аղ״่

ႣෳΠ΋໩ׇϐЎѡǴவύаӚ߾ݤуமղᘐᇟѡ܌ឦՏ࿼Ǵ຾Զ׎ԋ၁ॊ่ᄬ܄ᄔाǶ 

 

C.1-ȨȨȨȨᙁౣ่ᄬϯᄔा௢ፕᙁౣ่ᄬϯᄔा௢ፕᙁౣ่ᄬϯᄔा௢ፕᙁౣ่ᄬϯᄔा௢ፕȩȩȩȩϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴ 

  ྽៾ज़ϣ٬Ҕޣᒧ᏷Ȩᙁౣ่ᄬϯᄔा௢ፕȩфૈਔǴس಍߾᠐ڗሡှ݋Ўҹ٠೸

Ȩޕ᛽Ўҹၲ߄໨Ҟှ݋ȩфૈڗளޕ᛽Ўҹϐᢀ܄ۺᇟѡǶҗܭᙁౣᄔाӭඔॊЎҹ

ϐ୏ᐒҞޑᆶ่݀೽ҽǴӢԜӧԜфૈΏڗளȨޕ᛽Ўҹၲ߄໨Ҟှ݋ȩфૈϐբ཰Ӝ

ᆀǵ໾্ԋӢаϷׯ๓Бݤ฻Οঁၲ߄໨Ҟϐᢀ܄ۺᇟѡǴ຾ԶीᆉӚᇟѡޕЎѡӛЈ

ၲ߄дځցӸӧࢂᇟѡ܄ۺ໨Ҟϐᢀၲ߄ղᘐ၀߾܄ǶଞჹӛЈࡋаϷЎѡ่ᄬϯำ܄

໨ҞٯӵǺ஑཰୏ຒǵբ཰ᕉნϐբ཰πڀ฻Ǵа߄Ң၀ᇟѡӕਔӸӧӭᅿ఼ၲ߄ကǶ

ଞჹᇟѡ่ᄬϯำࡋ೽ҽǴ߾аЬຒǵ୏ຒᆶڙຒ฻Οᅿຒ܄຾Չղᘐᇟѡϐ่ᄬ܄Ǵ

ऩӕਔӸӧΟᅿຒֹࣁ߾܄᏾่ᄬǴऩֹӄόӸӧ่ߚࣁ߾ᄬǶനࡕǴਥᏵӛЈ܄ำࡋ

аϷ่ᄬϯำࡋϩձ຾Չуᕴаڗளբ཰Ӝᆀᇟѡᕴϩኧǵ໾্ԋӢᇟѡᕴϩኧаϷׯ

๓БݤᇟѡᕴϩኧǴ٠೸ၸߐᘖॶ຾Չᑔᒧӆаբ཰Ӝᆀǵ໾্ԋӢǵׯ๓Б٩ׇݤ௨

ӈ׎ԋᙁౣ่ᄬϯᄔा௢ፕǶ 

  ᖐٯԶقǴ྽٬ҔޣᒡΕȨΓӢȩբࣁཛྷ൨ӷՍ຾Չࢗ၌ӆаЎҹӜᆀȨT-104 Γ

ӢπำӒ্Ⴃٛೌמȩϐޕ᛽Ўҹ຾Չှ݋Ȑӵკ C.1ǵკ C.2܌ҢȑǴس಍Ӄڗள၀Ў

ҹϐϣ৒ӵȨ৤܊ཚၮբ཰Ǻ΋ኴ৤܊୔ޑЬाфૈࣁӸܫ඲ϡচ਑ᆶъԋނࠔҹǴ…ȩ

Ȑӵკ C.3 ۺ໨Ҟϐᢀၲ߄ЎҹӚޕȩфૈаள݋໨Ҟှၲ߄᛽ЎҹޕҢȑǴ೸ၸȨ܌

܄ۺϩኧǶ྽၀ᢀ܄Ј܄ளӚᇟѡڗीᆉа܄໨Ҟϐᇟѡ຾ՉӛЈၲ߄ᇟѡǴ٠٩ྣ܄

ᇟѡӕਔӸӧځдၲ߄໨Ҟᇟ༼ǴӛЈ܄ϩኧ߾೴฽уϩǴനࡕауᕴБԄڗளӛЈ܄

ᕴϩኧǶӵȨբ཰يϩȩၲ߄໨Ҟϐᢀ܄ۺᇟѡȨԜਔߡሡाঁٿբ཰Γ঩ӝΚஒ܌Ԗ

΢ቫޑᓯӸጃܩᖐܫ٠࿼ӧ਒ୁӦ݈΢ȩǴӕਔӸӧȨ஑཰୏ຒȩၲ߄໨Ҟϐᇟ༼Ȩܩ

ᖐȩᆶȨ៻ဈȩǴӢԜ၀ᇟѡϐӛЈ܄ᕴϩኧࣁ 2Ǵҭ߄Ң၀ᇟѡନȨբ཰يϩȩၲ߄໨
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ҞѦќӸӧȨ஑཰୏ຒȩ఼ၲ߄ကǶҗܭȨբ཰يϩȩၲ߄໨ҞΏаȨ஑཰୏ຒȩᆶȨբ

཰πڀȩ฻ٿ฽ၲ߄໨Ҟ຾ՉКჹǴӢԜᇟѡϐӛЈ܄ϩኧऩࣁ 2Ǵջ߄Ң၀ᇟѡନҁ

ǹϸϐǴ܄߄ഢЎҹжڀကၨ఼ၲ߄ȩڀȨբ཰π܈໨ҞѦӕਔӸӧȨ஑཰୏ຒȩၲ߄ي

ऩӛЈ܄ϩኧࣁ 0 ջ߄Ң၀ᇟѡ໻Ӹӧൂ฽ၲ߄໨ҞǴၨόڀഢЎҹϐж܄߄Ȑӵკ

C.4܌ҢȑǶନӛЈ܄ϩኧीᆉϐѦǴܭԜфૈӕਔҭ຾ՉЎѡ่ᄬ܄ीᆉаڗளӚᇟѡ

ϐ่ᄬ܄ϩኧǴӵȨբ཰يϩȩၲ߄໨Ҟϐᢀ܄ۺᇟѡȨԜਔߡሡाঁٿբ཰Γ঩ӝΚ

ஒ܌Ԗ΢ቫޑᓯӸጃܩᖐܫ٠࿼ӧ਒ୁӦ݈΢ǴȩӕਔӸӧЬຒȨբ཰Γ঩ȩǵ୏ຒȨܩ

ᖐȩᆶڙຒȨᓯӸጃȩӢԜ่ᄬ܄ϩኧࣁ 3Ǵջ߄Ң၀ᇟѡڀഢЬຒǵ୏ຒᆶڙຒаֹ

᏾ၲ߄ᇟѡڀ٠Ԗ่ᄬ܄Ȑӵკ C.4 ܌ᕴϩϩձ፟ϒ܄ᕴϩᆶ่ᄬ܄ҢȑǶ೸ၸӛЈ܌

ჹᔈ៾ख़ॶǴ٠຾ՉуᕴբࣁᕴϩኧǴӆਥᏵᕴϩኧ௨ׇᆶᑔᒧаᑔᒧளϩനଯٿ߻ѡ

բࣁനڀж܄߄ᇟѡа׎ԋᙁౣ่ᄬϯᄔाǴӵკ C.5܌ҢȨբ཰يϩȩၲ߄໨Ҟᢀۺ

៾ख़ॶ܄ᇟѡϩձу४ӛЈ܄ 3 ᆶ่ᄬ܄៾ख़ॶ 1ǴаڗளӚᇟѡϐᕴϩኧǶ྽ύǴܭ

Ȩբ཰يϩȩၲ߄໨Ҟനଯϩኧࣁ 12 ϩǴ܌ჹᔈᇟѡࣁȨӕਔբ཰Γ঩ΨёόѸа៻

ဈޑόؼπբ࠮༈࿼ܩ܈ܫᖐ…ȩǴځԛࣁȨӢԜሡाঁٿբ཰Γ঩ӝΚܩᖐБૈཚ୏

ᓯӸጃǶȩԜᇟѡϐᕴϩࣁ 9ϩǴӢԶᑔᒧࣁᙁౣᄔा٠аᙔՅຏ૶բࣁЎҹϐբ཰Չ

 аᆘՅຏ૶Ƕ߾ݤ๓БׯаआՅຏ૶Ǵ߾ඔॊǵ໾্ԋӢࣁ

 

 

კ C.1ǵᙁౣ่ᄬϯᄔा௢ፕฝय़(1) 
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კ C.2ǵᙁౣ่ᄬϯᄔा௢ፕฝय़(2) 

 

 

კ C.3ǵᙁౣ่ᄬϯᄔा௢ፕฝय़(3) 

 

 

კ C.4ǵᙁౣ่ᄬϯᄔा௢ፕฝय़(4) 
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კ C.5ǵᙁౣ่ᄬϯᄔा௢ፕฝय़(5) 

 

C.2-ȨȨȨȨ၁ॊ่ᄬϯᄔा௢ፕ၁ॊ่ᄬϯᄔा௢ፕ၁ॊ่ᄬϯᄔा௢ፕ၁ॊ่ᄬϯᄔा௢ፕȩȩȩȩϐ٬ϐ٬ϐ٬ϐ٬ҔᇥܴҔᇥܴҔᇥܴҔᇥܴ 

  ೸ၸҁࣴ܌ز໒วϐȨ၁ॊ่ᄬϯᄔा௢ፕȩфૈǴ٬ҔޣёΑှޕ᛽Ўҹಒ೽ϣ

৒Ǵӵբ཰Չࣁǵᕉნᆶਔ໔฻Ǵ྽៾ज़ϣ٬Ҕޣᒧ᏷Ȩ၁ॊ่ᄬϯᄔा௢ፕȩфૈਔǴ

ளЎҹύр౜ԛኧᓎᕷϐຒ༼ ȐջᆀڗЎҹ٠೸Ȩຒᓎीᆉȩфૈ݋ሡှڗ᠐߾಍س

ϐᓎ౗ᜏȑǴ٠аբ཰ᕉნǵբ཰Չࣁǵ໾্ԋӢᆶׯ๓Бݤ฻ၲ߄໨Ҟϐ஑཰ᇟ༼຾

Չᜢᖄϩ݋ǴаڗளЎҹϐຒ༼᜘ᆶᇟ༼᏾ᡏӃࡕ໩ׇᜢ߯ǶܭȨຒᓎीᆉȩфૈύǴ

२ӃΏа่״኱ᗺ಄ဦஒЎҹᘐѡǴӆ຾ՉΒӷϤӷຒှܨǴவύকନߚᜢᗖӷ٠ஒܨ

ှຒ༼ᆶচЎҹ຾ՉКჹǴаڗளр౜ܭЎҹϐ஑཰ຒ༼ᆶр౜ԛኧၨӭϐߚ஑཰ຒ

༼Ǵӕਔ૶ᒵ၀ຒ༼ϐр౜ԛኧȐӵკ C.9 ༽Ўҹύр౜ᓎᕷϐຒܭޕҢȑǴ຾Զள܌

Ȑᓎ౗ᜏȑǶ྽ڗளᓎ౗ᜏࡕǴջёᆶӚၲ߄໨Ҟϐ஑཰ᇟ༼຾Չϩ݋Ǵ྽ύ܌Кჹϐ

஑཰ၲ߄໨Ҟх֖Ǻբ཰ᕉნǵբ཰Չࣁǵ໾্ԋӢᆶׯ๓Бݤ฻Ƕ྽ᇟѡӸӧ஑཰ᇟ

༼ਔǴջղᘐΠ΋ᇟѡࢂցӸӧᓎ౗ᜏǴऩӸӧᓎ౗ᜏ߄߾Ң၀஑཰ᇟ༼ᆶ၀ᓎ౗ᜏڀ

Ԗᜢᖄ܄Ǵϸϐ߾คᜢᖄ܄Ƕܭၸำύӕਔीᆉᓎ౗ຒᆶΠ΋ᇟѡр౜ϐᓎ౗ᜏϐԛ

ኧǴ٠ीᆉ၀ຒ༼բࣁ໒ᓐϐуᕴԛኧȐଆϐᕴکȑᆶբ׀่ࣁϐуᕴԛኧȐّϐᕴکȑǴ

ന߾ࡕаଆّ࣬ନڗளຒ༼᜘ղᘐ߯ኧȐӵკ C.10ѰҢȑǶ٠௨ׇаளޕຒ༼ख़ाຒ༼

᜘໩ׇȐӵკ C.10ѓҢȑǶ 

  ᖐٯԶقǴ྽٬ҔޣᒡΕȨΓӢȩբࣁཛྷ൨ӷՍ຾Չࢗ၌ӆаЎҹӜᆀȨT-104 Γ

ӢπำӒ্Ⴃٛೌמȩϐޕ᛽Ўҹ຾Չှ݋Ȑӵკ C.6ǵკ C.7܌ҢȑǴس಍Ӄڗள၀Ў

ҹϐϣ৒ӵȨ৤܊ཚၮբ཰Ǻ΋ኴ৤܊୔ޑЬाфૈࣁӸܫ඲ϡচ਑ᆶъԋނࠔҹǴ…ȩ

Ȑӵკ C.8 Ԗ஑཰ຒ༼аϷڀЎҹύޕҢȑǴ೸ၸȨ၁ॊ่ᄬϯᄔा௢ፕȩфૈаள܌
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஑཰ӷຒԛኧȐӵკߚЎҹύϐܭ C.9 ܊ᇥܴ΋ኴ৤ݩ΋ᇟѡȨ౜ࢌҢȑǶ྽Ўҹύ܌

୔ޑЬाфૈࣁӸܫ඲ϡচ਑ᆶъԋނࠔҹǴ…ȩ྽ύӸӧ஑཰ຒ༼Ȩཚၮȩр౜ 9ԛ

ᆶߚ஑཰ຒ༼Ȩܭܫȩр౜ 3ԛ฻Ƕ೸ၸᑔᒧБԄаڗளр౜ᓎ౗ၨଯϐຒ༼ᆶ஑཰ຒ

༼Ǵ٠຾Չ၀ຒ༼ᆶΠ΋ຒ༼ϐр౜ಔӝԛኧीᆉǴаڗள؂΋ຒ༼ϐ໒ᓐԛኧᆶ่׀

ԛኧȐӵკ C.10܌ҢȑǶӵЎҹύ஑཰ຒ༼ȨЬाфૈȩ໒ᓐԛኧࣁ 91Ъ่׀ԛኧࣁ 5Ǵ

ளຒ༼᜘ղᘐ߯ኧڗ٠ 18.2ǴԶߚ஑཰ຒ༼Ȩೕ਱ȩ໒ᓐԛኧࣁ 293Ъ่׀ԛኧࣁ 187Ǵ

ளຒ༼᜘ղᘐ߯ኧڗ٠ 1.567฻Ǵ೸ၸղᘐ߯ኧϐ௨ׇ຾Զளޕຒ༼᜘٩ׇр౜ࣁȨЬ

ाфૈȩǵȨ౽୏ȩǵȨচ਑ȩ฻Ǵ٠аԜຒ༼᜘຾Չ၁ॊᄔाϐև౜ǴϩձаȨբ཰ඔॊȩ

ȐᐊՅ኱૶ȑǵȨୢᚒඔॊȩȐ໳Յ኱૶ȑᆶȨׯ๓БݤȩȐᆘՅ኱૶ȑ߄ҢϐǶ 

 

 

კ C.6ǵ၁ॊᄔाฝय़(1) 

 

 



129 
 

 

კ C.7ǵ၁ॊᄔाฝय़(2) 

 

 
კ C.8ǵ၁ॊᄔाฝय़(3) 

 

 
კ C.9ǵ၁ॊᄔाฝय़(4) 
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კ C.10ǵ၁ॊᄔाฝय़(5) 

 

D. ȨȨȨȨޕ᛽Ўҹᆅ౛ኳಔޕ᛽Ўҹᆅ౛ኳಔޕ᛽Ўҹᆅ౛ኳಔޕ᛽Ўҹᆅ౛ኳಔȩȩȩȩϐำԄᡄᒠϐำԄᡄᒠϐำԄᡄᒠϐำԄᡄᒠ 

  Ȩޕ᛽Ўҹᆅ౛ኳಔȩջᆢៈޕ᛽Ўҹځύх֖ȨЎҹཥቚȩǵȨЎҹࢗ၌ȩǵȨЎҹ

մନȩᆶȨЎҹঅׯȩ฻ѤεфૈǴ٬ҔޣёܭԜ຾ՉЎҹϐཥቚǵࢗ၌ǵঅׯᆶմନ

฻фૈǶ೸ၸȨЎҹཥቚȩфૈջё༊ΕЎҹسܭ಍ၗ਑৤ϣǴаှ݋௢ፕޕ᛽Ўҹ߄

ၲᇟ༼ᆶ่ᄬϯᄔा௢ፕǴس٬಍ёၲᆒዴϐղۓਏ݀ǶᙖҗȨЎҹࢗ၌ȩфૈΏගٮ

៾ज़ϣ٬Ҕࢗޣ၌܌ԖЎҹϐϣ৒ǴаБ٬ߡҔޣᕕှس಍ϣӚ໨Ўҹၗ਑ϐᆢៈ่

݀ǶԜѦǴȨЎҹմନȩᆶȨЎҹঅׯȩфૈΏගٮ៾ज़ϣ٬Ҕޣ຾Չঅׯᆶᆢៈᒱᇤ

Ўҹၗ਑Ǵ຾Զ࡭ߥЎҹϣ৒ϐ҅ዴ܄ᆶջਔ܄Ƕ 

 

D.1-ȨȨȨȨЎҹཥቚЎҹཥቚЎҹཥቚЎҹཥቚȩȩȩȩϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴ 

  ྽៾ज़ϣ٬Ҕޣ୺ՉЎҹཥቚфૈਔǴس಍ΏගٮЎҹཥቚϐس಍ϟय़ϒ៾ज़ϣ٬

ҔޣǴջё೸೸ၸȨЎҹཥቚȩфૈஒЎҹၗ਑༊Ε٠ᆢៈسܭ಍ၗ਑৤ύǶ៾ज़ϣ٬

Ҕޣёܭ၀ϟय़ᒡΕటཥቚϐЎҹӜᆀǵЎҹϣ৒ǵЎҹ΢໺ਔ໔ᆶЎҹբޣ฻୷ҁၗ

਑Ǵ٠΢໺ЎҹǶࡑ៾ज़ϣ٬ҔޣᒡΕ/ᗺᒧϟय़ϐ܌Ԗᒧ໨ࡪ٠ΠȨ΢໺ȩᗖࡕȐӵკ

D.1܌ҢȑǴس಍ջֹԋЎҹϐཥቚբ཰Ǵ٠ᒡрЎҹཥቚၗૻӵǺЎҹӜᆀǵЎҹբޣ

ᆶ΢໺ਔ໔฻ૻ৲ගٮϒ٬ҔޣǴ٠ёᒧȨᝩុ᎙᠐ȩаᔠຎֹ᏾ϣ৒Ȑӵკ D.2ᆶკ

D.3܌ҢȑǶ 

 ᖐٯԶقǴ྽٬ҔޣᗺᒧЎҹ΢໺фૈ٠ਥᏵЎҹӜᆀȨᗺᐩෳ၂բ཰ȩǵЎҹբ

໦ȩǵ΢໺ਔ໔Ȩ2012ԃדȨෞޣ 6Д 17ВȩᆶЎҹϣ৒Ȩᗺᐩෳ၂բ཰ࢂբ཰঩ஒޔ
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৩ཱུಒλႝޑᐩᆅܫ࿼ਫय़ཱུႝٿޑ΢ᔠᡍᐩᆅࢂցёᗺߝϐෳ၂Ƕ…ȩ฻ᒡΕ࣬ᜢၗ

ૻǴӕਔᘤំట΢໺ϐЎҹ٠ᗺᒧȨ΢໺ȩ່ࡪȐӵკ D.1 Ǵջࡕ΢໺ֹ౥ࡑҢȑǶ܌

և౜ၗ਑ཥቚԋфૻ৲Ǵ٠ᒡрЎҹϐ୷ҁၗ਑ӵЎҹӜᆀȨᗺᐩෳ၂բ཰ȩǵЎҹբ

໦ȩǵ΢໺ਔ໔Ȩ2012ԃדȨෞޣ 6Д 17Вȩ฻Ǵܭ٠ၗ਑߄ΠБև౜Ўҹϣ৒Ǵ٬Ҕ

ёᗺᒧȨᝩុ᎙᠐ȩаֹ᏾ᔠຎЎҹϣ৒Ȑӵკޣ D.3܌ҢȑǶ 

 

 

კ D.1ǵޕ᛽Ўҹཥቚ(1) 

 

 

კ D.2ǵޕ᛽Ўҹཥቚ(2) 
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კ D.3ǵޕ᛽Ўҹཥቚ(3) 

 

D.2-ȨȨȨȨЎҹࢗ၌Ўҹࢗ၌Ўҹࢗ၌Ўҹࢗ၌ȩȩȩȩϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴ 

၌ȩфૈǴаගࢗ಍Ώ໒วȨЎҹسሡϐЎҹၗ਑Ǵҁ܌၌ࢗޣ៾ज़ϣ٬ҔߡБࣁ  

܎Πܭ၌фૈਔǴࢗᒧ᏷Ўҹޣ၌ς΢໺ϐЎҹϣ৒Ƕ྽៾ज़ϣ٬Ҕࢗޣ៾ज़ϣ٬Ҕٮ

Ԅᒧൂᒧࢗڗ၌చҹ٠ᒡΕࢗ၌ӷՍᆶਔ໔ጄൎཛྷ൨Ȑӵკ D.4 ᆶკ D.5 ៾ࡑҢȑǶ܌

ज़ϣ٬ҔޣᒡΕࢗ၌ӷՍǵᒧࢗڗ၌చҹᆶਔ໔ጄൎ฻చҹǴࡪ٠ΠȨࢗ၌ȩᗖࡕǴس

಍ஒ಄ӝ၀ࢗ၌చҹϐЎҹၗ਑ᡉҢسܭ಍।य़ΠБǶԜѦǴ៾ज़ϣ٬ҔޣҭёܭԜϟ

य़ύᗺᒧȨ၁ಒၗ਑ȩϐೱ่фૈǴس಍аቸၢຎืБԄᡉҢЎҹ၁ಒၗ਑Ȑӵკ D.6

ᆶკ D.7 ᆶ၁ۓǵᙁౣᄔाղۓղ݋໨Ҟှၲ߄ȩᔠຎЎҹ݋ҢȑǴҭёᗺᒧȨςϩ܌

ॊᄔा฻ղ่݀ۓȐӵკ D.8ᆶკ D.9܌ҢȑǴ٠ֹԋࢗ၌Ўҹϐ؁ᡯǶ 

  ྽៾ज़ϣ٬Ҕޣ୺ՉȨЎҹࢗ၌ȩфૈਔǴس಍Ώගٮచҹࢗ၌ឯՏ٬ٮҔޣᒡΕ

Ȩ2007ԃܭЎҹਔ໔ጄൎڋ၌ӷՍǴӕਔज़ࢗࣁ၌చҹȨΓӢȩ٠аȨЎҹӜᆀȩࢗ 1

Д 1ВȩԿȨ2012ԃ 12Д 31Вȩϐ໔຾ՉᑔᒧǴջёڗளȨΓӢπำπբ൑ׯ܌๓Б

բ཰ȩᆶȨΓӢπำπբ࠻ශಔးً-ݤ๓Бׯ܌ཚၮբ཰ȩǵȨΓӢπำπբ൑܊৤-ݤ

൑ׯ܌๓Бݤ-਻ݰ਑ᠳ܏բ཰ȩ฻Ϥ฽ЎҹǴԜѦǴऩ៾ज़ϣ٬ҔޣᗺᒧȨ၁ಒၗ਑ȩ

ೱ่фૈǴس಍аቸၢຎืБԄᡉҢ၀Ўҹϐ၁ಒၗ਑ӵЎҹȨΓӢπำπբ൑ׯ܌๓

Бݤ-ًශಔး࠻բ཰ȩ၁ಒϣ৒ࣁȨًශಔး࠻౜ݩᇥًܴශಔး…ȩȐӵკ D.6ᆶკ

D.7܌ҢȑǶ྽၀Ўҹςֹԋ௢ፕϐղۓǴ៾ज़ϣ٬ҔޣջёᗺᒧȨςϩ݋ȩೱ่фૈǴ

٠аቸၢຎืБԄᡉҢ၀ЎҹϐЎҹၲ߄໨Ҟϩ่݀݋ǵᙁౣ่ᄬϯᄔा่݀ᆶ၁ॊ่

ᄬϯᄔा௢ፕ่݀Ȑӵკ D.8ᆶკ D.9܌ҢȑǶ 
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კ D.4ǵޕ᛽Ўҹࢗ၌(1) 

 

 
კ D.5ǵޕ᛽Ўҹࢗ၌(2) 

 

 
კ D.6ǵޕ᛽Ўҹࢗ၌(3) 
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კ D.7ǵޕ᛽Ўҹࢗ၌(4) 

 

 

კ D.8ǵޕ᛽Ўҹࢗ၌(5) 

 

 
 

კ D.9ǵޕ᛽Ўҹࢗ၌(6) 

 

D.3-ȨȨȨȨЎҹঅׯЎҹঅׯЎҹঅׯЎҹঅׯȩȩȩȩϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴ 

  ЎҹঅׯфૈΏගٮ៾ज़ϣϐ٬Ҕޣঅ܈ׯᒱᇤϐЎҹၗ਑Ǵ຾Զ࡭ߥЎҹϣ৒ϐ

҅ዴ܄ᆶջਔ܄Ƕ྽៾ज़ϣ٬Ҕޣᒧ᏷ЎҹঅׯфૈਔǴܭΠ܎Ԅᒧൂᒧࢗڗ၌చҹᒡ
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Εࢗ၌ӷՍᆶᒧ᏷ਔ໔ጄൎཛྷ൨Ȑӵკ D.10ȑǶࡑ៾ज़ϣ٬ҔޣᒡΕࢗ၌ӷՍǵᒧࢗڗ

၌చҹǵᒧ᏷ਔ໔ጄൎ฻చҹǴࡪ٠ΠȨࢗ၌ȩᗖࡕǴس಍ஒ಄ӝ၀ࢗ၌చҹϐЎҹၗ

਑ᡉҢسܭ಍।य़ΠБȐӵკ D.10ȑǶԜѦǴ៾ज़ϣ٬ҔޣҭёܭԜϟय़ύᗺᒧȨၗ਑

অׯȩϐೱ่фૈǴس಍аቸၢБԄᡉҢঅׯЎҹ୷ҁၗ਑ຎืǴ٬Ҕܭޣঅׯຎื׳

ᒱᇤၗ਑Ȑӵკׯ D.11܌ҢȑǴܭ٠၁ಒၗ਑ຎืΠБࡪΠȨዴۓঅׯȩᗖࡕǴس಍Ծ

୏ஒ၀฽Ўҹၗ਑سܭ಍ၗ਑৤ύঅׯǴӕਔ୺Չૻ৲ȨЎҹঅׯԋфȩᡉҢسܭ಍ϟ

य़΢Ȑӵკ D.12܌ҢȑǴջ߄Ңၗ਑অֹׯԋǶ 

  ᖐٯԶقǴ྽៾ज़ϣ٬Ҕޣ୺ՉȨЎҹঅׯȩфૈਔǴس಍Ώගٮచҹࢗ၌ឯՏٮ

٬ҔޣᒡΕǶ྽٬ҔޣаȨΓӢȩ٠аȨЎҹӜᆀȩ฻చҹᑔᒧЎҹǴаڗள࣬ᜢЎҹ

ӵȨΓӢπำπբ൑ׯ܌๓Бݤ-ًශಔး࠻բ཰ȩᆶȨΓӢπำπբ൑ׯ܌๓Бݤ-਻

բ཰ȩЎҹϐȨၗ܏਑ᠳݰ਻-ݤ๓Бׯ܌բ཰ȩ฻Ǵ٠ᗺᒧȨΓӢπำπբ൑܏਑ᠳݰ

਑অׯȩس಍аቸၢຎืБԄᡉҢঅׯЎҹ୷ҁၗ਑ϟय़Ȑӵკ D.11܌ҢȑǴ٬Ҕޣջ

ёঅׯЎҹբ׳ޣཥࣁȨෞד໦ȩࡪΠȨዴۓঅׯȩᗖࡕǴس಍ջև౜ၗ਑׳ཥԋфૻ

৲ӕਔख़ཥև౜ၗ਑׳ཥࡕฝय़Ȑӵკ D.12܌ҢȑǶ 

 

 

კ D.10ǵޕ᛽Ўҹঅ(1)ׯ 
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კ D.11ǵޕ᛽Ўҹঅ(2)ׯ 

 

 

კ D.12ǵޕ᛽Ўҹঅ(3)ׯ 

 

D.4-ȨȨȨȨЎҹմନЎҹմନЎҹմନЎҹմନȩȩȩȩϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴϐ٬Ҕᇥܴ 

  ЎҹմନфૈΏගٮ៾ज़ϣϐ٬ҔޣմନᒱᇤϐЎҹǴ຾Զ࡭ߥЎҹၗ਑ϐ҅ዴ܄

ᆶջਔ܄Ƕ྽៾ज़ϣ٬Ҕޣᒧ᏷Ўҹၗ਑մନфૈਔǴܭΠ܎Ԅᒧൂᒧࢗڗ၌చҹᒡΕ

၌చҹᆶࢗڗ၌ӷՍǵᒧࢗᒡΕޣ៾ज़ϣ٬Ҕࡑ၌ӷՍᆶᒧ᏷ਔ໔ጄൎཛྷ൨฻చҹǶࢗ
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ਔ໔ጄൎ฻ᑔᒧచҹǴࡪ٠ΠȨࢗ၌ȩᗖࡕǴس಍ஒ಄ӝ၀ࢗ၌చҹϐЎҹᡉҢسܭ಍

।य़ΠБȐӵკ D.13܌ҢȑǶԜѦǴ៾ज़ϣ٬ҔޣҭёܭԜϟय़ύᗺᒧȨ၁ಒၗ਑ȩϐ

ೱ่фૈǴس಍аቸၢຎืБԄᡉҢటմନЎҹϐ၁ಒၗ਑Ȑӵკ D.14܌ҢȑǴЪܭ၁

ಒၗ਑ຎืύࡪΠȨմନȩᗖࡕǴس಍Ծ୏ஒ၀฽Ўҹسܭ಍ၗ਑৤ύմନǴӕਔ୺Չ

ૻ৲Ȩၗ਑ςԋфմନȩᡉҢسܭ಍ϟय़΢Ȑӵკ D.15܌ҢȑǴջֹԋմନЎҹϐ؁ᡯǶ 

  ྽៾ज़ϣ٬Ҕޣ୺ՉȨЎҹմନȩфૈਔǴس಍Ώගٮచҹࢗ၌ឯՏ٬ٮҔޣᒡΕǶ

྽٬ҔޣਥᏵᑔᒧచҹȨЎҹӜᆀȩр౜Ȩբȩϐཛྷ൨ӷՍ฻చҹ຾ՉᑔᒧǴаཛྷ൨࣬

ᜢЎҹȨ৤܊ཚၮբ཰ȩǵȨً׉ಔး࠻բ཰ȩᆶȨΓӢπำπբ൑ׯ܌๓Бݤ-਻ݰ਑

ᠳ܏բ཰ȩ฻Ǵ៾ज़ϣ٬ҔޣջёᗺᒧȨ৤܊ཚၮբ཰ȩЎҹϐȨ၁ಒၗ਑ȩೱ่фૈǴ

಍аቸၢຎืБԄᡉҢటմନЎҹ၁ಒၗ਑Ȑӵკس D.14܌ҢȑǴ٬ҔޣջёࡪΠմନ

ឯՏϐȨմନȩ່ࡪаմନЎҹǴӕਔ୺Չૻ৲Ȩၗ਑ςԋфմନȩᡉҢسܭ಍ϟय़΢

Ȑӵკ D.15܌ҢȑǶ 

 

 

კ D.13ǵޕ᛽Ўҹմନ(1) 
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კ D.14ǵޕ᛽Ўҹմନ(2) 

 

 

კ D.15ǵޕ᛽Ўҹմନ(3) 

 

E. ୖኧ೛ۓᆢៈኳಔୖኧ೛ۓᆢៈኳಔୖኧ೛ۓᆢៈኳಔୖኧ೛ۓᆢៈኳಔ 

ኳಔȩǶҁۓ಍Ώ໒วȨୖኧ೛س಍࣬ᜢၗ਑ǴҁسᆢៈӚߡБޣ٬៾ज़ϣ٬Ҕࣁ  

ำԄфૈΏගٮ៾ज़ϣ٬Ҕܭޣጕ΢অׯӚس಍ୖኧၗ਑Ƕس಍ୖኧ೛ۓኳಔх֖Ȩس

಍ߐᘖॶ೛ۓȩᆶȨس಍៾ख़ॶ೛ۓȩٿфૈǹځύǴȨس಍ߐᘖॶ೛ۓȩфૈΏගٮ

៾ज़ϣ٬Ҕޣ຾ՉঅׯᆶᆢៈӚኳಔϐߐᘖӵЎҹᜢᗖӷᑔᒧߐᘖǵ၌ୢຒᆶӣᙟຒଛ

ჹಔӝᑔᒧߐᘖ฻೛ۓǴауமس಍ྗዴ܄ǹȨس಍ߐᘖॶ೛ۓȩΏගٮ៾ज़ϣ٬Ҕޣ

຾Չঅׯᆶᆢៈᙁౣ่ᄬϯᄔा௢ፕǵ၁ॊ่ᄬϯᄔा௢ፕϐ៾ख़፦೛ۓǴ຾Զس࡭ߥ
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಍ୖኧϐ҅ዴ܄Ƕ 

 

E.1-ȨȨȨȨس಍ߐᘖॶ೛سۓ಍ߐᘖॶ೛سۓ಍ߐᘖॶ೛سۓ಍ߐᘖॶ೛ۓȩȩȩȩ٬Ҕᇥܴ٬Ҕᇥܴ٬Ҕᇥܴ٬Ҕᇥܴ 

  ୖኧ೛ۓфૈΏගٮ៾ज़ϣϐ٬Ҕޣঅسׯ಍ୖኧǴ຾ԶගϲЎҹၲ߄໨Ҟှ݋ǵ

ୢเှ݋ᆶ่ᄬϯᄔा௢ፕ฻ኳಔϐ҅ዴ܄Ǵҁس಍Ώ໒วȨس಍ߐᘖॶ೛ۓȩᆶȨس

಍៾ख़ॶ೛ۓȩٿфૈǶ྽៾ज़ϣ٬Ҕޣᒧ᏷Ȩس಍ߐᘖॶ೛ۓȩфૈਔǴس಍ջև౜

ᘖୖኧǵ่ᄬϯᄔाኳಔϐᙁౣ่ᄬϯᄔाߐኳಔϐЎҹᜢᗖӷᑔᒧ฽ኧ݋໨Ҟှၲ߄

ᒡр฽ኧߐᘖୖኧǵޕ᛽Ўҹຒ༼᜘ຒᓎᑔᒧߐᘖᆶ၌ୢຒӣᙟຒଛჹಔӝߐᘖୖኧ

฻Ǵ٠ගٮӚୖኧϐߐᘖॶᇥܴаှញߐᘖॶۓကᆶҔೀȐӵკ E.1܌ҢȑǶࡑ៾ज़ϣ

٬Ҕޣᗺᒧ೛ࡕ່ۓǴس಍ջၢрߐᘖॶ೛ۓ।य़٠ᡉҢঅׯၗ਑ᆶឯՏǴ྽٬Ҕ׳ޣ

ȩȐӵკׯঅۓΠȨዴࡪኧॶֹ౥ջёׯ E.2܌ҢȑǴس಍Ծ୏ஒس಍ୖኧኧॶسܭ಍ၗ

਑৤ύঅׯǴӕਔ୺Չૻ৲Ȩၗ਑অׯԋфȩᡉҢسܭ಍ϟय़Ȑӵკ E.3܌ҢȑǶ 

  ᖐٯԶقǴ྽៾ज़ϣ٬Ҕޣ୺ՉȨس಍ߐᘖॶ೛ۓȩфૈਔǴس಍ջև౜ၲ߄໨Ҟ

᛽Ўҹᜢᗖӷ฽ޕᘖୖኧӜᆀȨKwcntȩǵୖኧᇥܴȨߐኳಔϐЎҹᜢᗖӷᑔᒧ฽ኧ݋ှ

ኧ೛ۓ…ȩаϷߐᘖॶࣁȨ5ȩǹ่ᄬϯᄔाኳಔϐᙁౣ่ᄬϯᄔाᒡр฽ኧߐᘖୖኧӜ

ᆀȨDocEZtotalȩǵୖኧᇥܴȨᙁౣ่ᄬϯᄔाӚၲ߄໨Ҟև౜฽ኧ೛ۓǴջߐᘖॶ೛࿼

ຫଯ…ȩаϷߐᘖॶࣁȨ2ȩ฻ӚୖኧߐᘖॶӜᆀǵᇥܴᆶߐᘖॶ฻Ƕ྽٬ҔޣᗺᒧȨЎ

ҹᜢᗖӷᑔᒧ฽ኧߐᘖॶȩϐȨ೛ۓȩೱ่Ǵس಍ջև౜Ȩߐᘖॶ೛ۓ।य़ȩ٠ᡉҢ၀

฽ߐᘖॶϐୖኧӜᆀȨKwcntȩᆶߐᘖॶࣁȨ5ȩǴ٬ҔޣஒߐᘖॶࣁȨ5ȩঅׯȨ3ȩȐӵ

კ E.2܌ҢȑǴࡪ٠ΠȨዴۓঅׯȩᗖࡕǴس಍Ծ୏سܭ಍ၗ਑৤ύঅׯǴӕਔ୺Չૻ

৲Ȩၗ਑অׯԋфȩᡉҢسܭ಍ϟय़΢Ȑӵკ E.3܌ҢȑǶ 
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კ E.1ǵس಍ߐᘖॶᔠຎฝय़ 

 

 

კ E.2ǵس಍ߐᘖॶ೛ۓฝय़ 
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კ E.3ǵس಍ߐᘖॶঅׯԋфฝय़ 

 

E.2-ȨȨȨȨس಍៾ख़೛سۓ಍៾ख़೛سۓ಍៾ख़೛سۓ಍៾ख़೛ۓȩȩȩȩ٬Ҕᇥܴ٬Ҕᇥܴ٬Ҕᇥܴ٬Ҕᇥܴ 

  ྽៾ज़ϣ٬Ҕޣᒧ᏷Ȩس಍៾ख़ॶ೛ۓȩфૈਔǴس಍ջև౜่ᄬϯᄔाኳಔϐᙁ

ౣ่ᄬϯᄔाӛЈ܄៾ख़ॶᆶᙁౣ่ᄬϯᄔा่ᄬ܄៾ख़ॶǴ٠ගٮӚ៾ख़ॶᇥܴаှ

ញ៾ख़ॶۓကᆶҔೀȐӵკ E.4܌ҢȑǶࡑ៾ज़ϣ٬Ҕޣᗺᒧ೛ࡕ່ۓǴس಍ջၢр៾

ख़ॶ೛ۓ।य़٠ᡉҢঅׯၗ਑ᆶឯՏǴ྽٬Ҕׯ׳ޣኧॶֹ౥ջёࡪΠȨዴۓঅׯȩȐӵ

კ E.5܌ҢȑǴس಍ջᡉҢȨၗ਑অׯԋфȩᡉҢسܭ಍ϟय़ҭ߄Ңس಍ၗ਑৤অֹׯ

ԋȐӵკ E.6܌ҢȑǶ 

  ᖐٯԶقǴ྽៾ज़ϣ٬Ҕޣ୺ՉȨس಍៾ख़ॶ೛ۓȩфૈਔǴس಍س಍ջև౜่ᄬ

ϯᄔाኳಔϐᙁౣ่ᄬϯᄔाӛЈ܄៾ख़ॶୖኧӜᆀȨDocEZhartȩǵୖኧᇥܴȨᙁౣ่

ᄬϯᄔाϐӛЈ܄ϩኧ៾ख़ॶǶܭᙁౣ่…ȩаϷߐᘖॶࣁȨ3ȩǹᙁౣ่ᄬϯᄔा่ᄬ

ܭϩኧ៾ख़ॶǶ܄៾ख़ॶୖኧӜᆀȨDocEZstrȩǵୖኧᇥܴȨᙁౣ่ᄬϯᄔाϐ่ᄬ܄

ᙁౣ่ᄬϯᄔा…ȩаϷߐᘖॶࣁȨ1ȩ฻࣬ᜢၗ Ȑૻӵკ E.4܌ҢȑǴ྽٬ҔޣᗺᒧȨᙁ

ౣ่ᄬϯᄔाӛЈ܄៾ख़ॶȩϐȨ೛ۓȩೱ่Ǵ٠ஒߐᘖॶࣁȨ3ȩঅׯȨ4ȩȐӵკ E.5

Ǵӕਔ୺ׯ಍ၗ਑৤ύঅسܭ಍Ծ୏سǴࡕȩᗖׯঅۓΠȨዴࡪ౥٠ֹׯঅࡑҢȑǴ܌

Չૻ৲Ȩၗ਑অׯԋфȩᡉҢسܭ಍ϟय़΢Ȑӵკ E.6܌ҢȑǶ 
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კ E.4ǵس಍៾ख़ॶᔠຎฝय़ 

 

  

კ E.5ǵس಍៾ख़ॶ೛ۓฝय़ 
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კ E.6ǵس಍៾ख़ॶ೛ۓԋфฝय़ 

 

F. ޕ᛽Ўҹୢเᆢៈኳಔޕ᛽Ўҹୢเᆢៈኳಔޕ᛽Ўҹୢเᆢៈኳಔޕ᛽Ўҹୢเᆢៈኳಔ 

  Ȩޕ᛽Ўҹୢเᆢៈኳಔȩջᆢៈޕ᛽Ўҹ၌ୢຒᆶӣᙟຒځύх֖Ȩ၌ୢຒᆶӣ

ᙟຒཥቚȩǵȨ၌ୢຒᆶӣᙟຒࢗ၌ȩǵȨ၌ୢຒᆶӣᙟຒմନȩᆶȨ၌ୢຒᆶӣᙟຒঅׯȩ

฻ѤεфૈǴ٬ҔޣёܭԜ຾Չ၌ୢຒᆶӣᙟຒଛჹಔӝཥቚǵࢗ၌ǵঅׯᆶմନ฻ф

ૈǶ೸ၸȨ၌ୢຒᆶӣᙟຒཥቚȩфૈջё༊Εຒ༼سܭ಍ၗ਑৤ϣǴа຾Չୢเှ݋

ኳಔ௢ፕǴس٬಍ᆒዴղۓຒ༼ᇟཀၲୢډเਏ݀ǶᙖҗȨ၌ୢຒᆶӣᙟຒࢗ၌ȩфૈ

Ώගٮ៾ज़ϣ٬Ҕࢗޣ၌܌Ԗ၌ୢຒᆶӣᙟຒၗૻǴаБ٬ߡҔޣᕕှس಍ϣ၌ୢຒᆶ

ӣᙟຒၗ਑ϐᆢៈ่݀ǶԜѦǴȨ၌ୢຒᆶӣᙟຒմନȩᆶȨ၌ୢຒᆶӣᙟຒঅׯȩф

ૈΏගٮ៾ज़ϣ٬Ҕޣ຾Չঅׯᆶᆢៈᒱᇤၗ਑Ǵ຾Զୢ࡭ߥเှ݋ϐ၌ୢຒᆶӣᙟຒ

҅ዴ܄ᆶջਔ܄Ƕ 

 

F.1-၌ୢຒᆶӣᙟຒཥቚ၌ୢຒᆶӣᙟຒཥቚ၌ୢຒᆶӣᙟຒཥቚ၌ୢຒᆶӣᙟຒཥቚᇥܴᇥܴᇥܴᇥܴ 

  ྽៾ज़ϣ٬Ҕޣ୺Չ၌ୢຒᆶӣᙟຒཥቚфૈਔǴس಍Ώගٮ၌ୢຒᆶӣᙟຒཥቚ

ϟय़ϒ៾ज़ϣ٬ҔޣǴջё೸೸ၸȨ၌ୢຒᆶӣᙟຒཥቚȩфૈஒ၌ୢຒᆶӣᙟຒၗ਑

༊Ε٠ᆢៈسܭ಍ၗ਑৤ύǶ२ӃǴ៾ज़ϣ٬Ҕޣёܭ၀ϟय़ᒡΕ၌ୢຒǴ٠ਥᏵ၌ୢ

ຒཛྷ൨ޕӣᙟѡаϷӣᙟຒࡪ٠ΠዴۓᗖଌрȐӵკ F.1܌ҢȑǴسࡑ಍ှ݋ଛჹಔӝֹ

౥ջև౜ଛჹಔӝ่݀Ȑӵკ F.2ᆶკ F.3܌ҢȑǴ៾ज़ϣ٬ҔޣջёࡪΠȨཥቚଛჹ่

݀ȩᗖֹԋ၌ୢຒᆶӣᙟຒཥቚբ཰Ǵس಍ҭᒡр၌ୢຒᆶӣᙟຒཥቚၗૻӵǺ၌ୢຒǵ

࣬ᜢӣᙟຒᆶӚଛჹ߯ኧ฻ၗૻȐӵკ F.4܌ҢȑǶ 
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  ᖐٯԶقǴ྽٬ҔޣᒡΕ၌ୢຒȨԼԺȩ٠ਥᏵԼԺཛྷ൨ڗளӣᙟѡȨ΋૓ܩᖐख़

ΚǴӢ…ȩаϷ၀ӣᙟѡЬाӣᙟຒڙख़ໆϐࠔނܭԋኧ७ࣗԿኧΜ७׎ဈ෎཮ܭჹނ

ȨΓπܩᖐȩǵȨဈ෎ȩǵȨཚၮȩǴࡑᒡΕϖ฽ӣᙟѡаϷΜϖঁӣᙟຒ฻࣬ᜢၗૻǴ٠

ᗺᒧȨዴۓȩ່ࡪȐӵკ F.1܌ҢȑǶس಍ջև౜ଛჹϩ่݀݋ᆶ၌ୢຒȨԼԺȩڀԖ࣬

ᜢӣᙟຒх֖ȨཚၮȩǵȨΓπܩᖐȩǵȨဈ෎ȩ฻ຒ༼Ȑӵკ F.2ᆶკ F.3܌ҢȑǴ٬Ҕޣ

ջёᗺᒧȨཥቚଛჹ่݀ȩஒ΢ॊଛჹಔӝаֹԋཥቚբ཰Ǵس಍ཥቚԋфࡕΏև౜ཥ

ቚԋфૻ৲Ǵ٠ᒡр၌ୢຒᆶӣᙟຒཥቚၗ਑ӵ၌ୢຒȨԼԺȩǵӣᙟຒȨཚၮȩаϷ

ଛჹ߯ኧࣁȨ1ȩ฻ၗૻȐӵკ F.4܌ҢȑǶ 

 

  

კ F.1ǵ၌ୢຒᆶӣᙟຒᒡΕฝय़ 

 

  

კ F.2ǵ၌ୢຒᆶӣᙟຒଛჹ่݀ฝय़(1) 
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კ F.3ǵ၌ୢຒᆶӣᙟຒଛჹ่݀ฝय़(2) 

 

 

კ F.4ǵ၌ୢຒᆶӣᙟຒཥቚԋфฝय़ 

 

F.2-၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒࢗ၌ᇥܴࢗ၌ᇥܴࢗ၌ᇥܴࢗ၌ᇥܴ 

಍Ώ໒วȨ၌ୢຒᆶӣᙟຒس಍ϐ၌ୢຒᆶӣᙟຒǴҁس၌ࢗޣ៾ज़ϣ٬ҔߡБࣁ  

ᒧ᏷ޣ၌ςཥቚϐ၌ୢຒᆶӣᙟຒǶ྽៾ज़ϣ٬Ҕࢗޣ៾ज़ϣ٬Ҕٮ၌ȩфૈǴаගࢗ

၌ୢຒᆶӣᙟຒࢗ၌фૈਔǴܭΠ܎Ԅᒧൂᒧࢗڗ၌చҹ٠ᒡΕࢗ၌ӷՍ຾Չࢗ၌Ȑӵ

კ F.5܌ҢȑǶࡑ៾ज़ϣ٬ҔޣᒡΕࢗ၌ӷՍǵᒧࢗڗ၌చҹᆶਔ໔ጄൎ฻చҹǴࡪ٠Π

Ȩࢗ၌ȩᗖࡕǴس಍ஒ಄ӝ၀ࢗ၌చҹϐЎҹၗ਑ᡉҢسܭ಍।य़ΠБȐӵკ F.6܌ҢȑǶ 

  ྽៾ज़ϣ٬Ҕޣ୺ՉȨ၌ୢຒᆶӣᙟຒࢗ၌ȩфૈਔǴس಍Ώගٮచҹࢗ၌ឯՏܭ

٬ҔޣᒡΕࢗ၌చҹȨԼԺȩ٠аȨ၌ୢຒȩࢗࣁ၌ӷՍǴӕਔज़ڋЎҹਔ໔ጄൎܭȨ2007

ԃ 1 Д 1 ВȩԿȨ2012ԃ 12Д 31Вȩϐ໔຾ՉᑔᒧȐӵკ F.5܌ҢȑǴջёڗள၌ୢ



146 
 

ຒȨԼԺȩаϷ࣬ᜢӣᙟຒȨཚၮȩǵȨܩᖐȩ฻Ϥ฽၌ୢຒᆶӣᙟຒಔӝǴаϷӚಔӝ

߯ኧȨ1.0ȩǵȨ0.27ȩǵȨ0.27ȩ฻Ȑӵკ F.6܌ҢȑǶ 

 

 

კ F.5ǵ၌ୢຒᆶӣᙟຒࢗ၌ฝय़ 

 

 

კ F.6ǵ၌ୢຒᆶӣᙟຒࢗ၌่݀ฝय़ 

 

F.3-၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒঅׯᇥܴঅׯᇥܴঅׯᇥܴঅׯᇥܴ 

  ၌ୢຒᆶӣᙟຒঅׯфૈΏගٮ៾ज़ϣϐ٬Ҕޣঅ܈ׯᒱᇤϐ၌ୢຒᆶӣᙟຒၗ

਑Ǵ຾Զ࡭ߥ၌ୢຒᆶӣᙟຒຒ༼ϐ҅ዴ܄ᆶջਔ܄Ƕ྽៾ज़ϣ٬Ҕޣᒧ᏷၌ୢຒᆶӣ

ᙟຒঅׯфૈਔǴܭΠ܎Ԅᒧൂᒧࢗڗ၌చҹᒡΕࢗ၌ӷՍᆶᒧ᏷ਔ໔ጄൎཛྷ൨Ȑӵკ

F.7ȑǶࡑ៾ज़ϣ٬ҔޣᒡΕࢗ၌ӷՍǵᒧࢗڗ၌చҹǵᒧ᏷ਔ໔ጄൎ฻చҹǴࡪ٠ΠȨࢗ

၌ȩᗖࡕǴس಍ஒ಄ӝ၀ࢗ၌చҹϐЎҹၗ਑ᡉҢسܭ಍।य़ΠБȐӵკ F.8ȑǶԜѦǴ

៾ज़ϣ٬ҔޣҭёܭԜϟय़ύᗺᒧȨၗ਑অׯȩϐೱ่фૈǴس಍аቸၢБԄᡉҢঅׯ
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၌ୢຒᆶӣᙟຒ਑ຎืǴ٬Ҕܭޣঅׯຎืׯ׳ᒱᇤၗ਑Ȑӵკ F.9܌ҢȑǴࡪ٠ΠȨၗ

਑ዴۓঅׯȩᗖسࡕ಍Ծ୏ஒ၀฽ၗ਑سܭ಍ၗ਑৤ύঅׯǴӕਔ୺Չૻ৲Ȩঅׯԋфȩ

ᡉҢسܭ಍ϟय़΢Ȑӵკ F.10܌ҢȑǴջ߄Ңၗ਑অֹׯԋǶ 

  ᖐٯԶقǴ྽៾ज़ϣ٬Ҕޣ୺ՉȨ၌ୢຒᆶӣᙟຒঅׯȩфૈਔǴس಍Ώගٮచҹ

аȨԼԺȩ٠аȨ၌ୢຒȩ฻చҹᑔᒧ၌ୢຒᆶӣᙟޣᒡΕǶ྽٬Ҕޣ٬Ҕٮ၌ឯՏࢗ

ຒǴаڗள࣬ᜢຒ༼Ȩ૓ၮȩǵȨܩᖐȩ฻Ȑӵკ F.8ȑǶǴ٠ᗺᒧȨԼԺȩᆶȨ૓ၮȩଛ

ჹಔӝϐȨၗ਑অׯȩǴس಍аቸၢຎืБԄᡉҢঅׯЎҹ୷ҁၗ਑ϟय़Ȑӵკ F.9 ܌

ҢȑǴ٬ҔޣջёঅׯӣᙟຒȨ૓ၮȩ׳ཥࣁȨཚၮȩࡪ٠ΠȨዴۓঅׯȩᗖࡕǴس಍

ջև౜ၗ਑׳ཥԋфૻ৲ӕਔख़ཥև౜ၗ਑׳ཥࡕฝय़Ȑӵკ F.10܌ҢȑǶ 

 

 

კ F.7ǵ၌ୢຒᆶӣᙟຒࢗ၌ฝय़ 

 

 

კ F.8ǵ၌ୢຒᆶӣᙟຒࢗ၌่݀ฝय़ 
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კ F.9ǵ၌ୢຒᆶӣᙟຒঅׯฝय़ 

 

 

კ F.10ǵ၌ୢຒᆶӣᙟຒঅׯԋфฝय़ 

 

F.4-၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒ၌ୢຒᆶӣᙟຒմନᇥܴմନᇥܴմନᇥܴմନᇥܴ 

  ၌ୢຒᆶӣᙟຒմନфૈΏගٮ៾ज़ϣϐ٬Ҕޣմନᒱᇤϐ၌ୢຒᆶӣᙟຒຒ

༼Ǵ຾Զ࡭ߥၗ਑ϐ҅ዴ܄ᆶջਔ܄Ƕ྽៾ज़ϣ٬Ҕޣᒧ᏷၌ୢຒᆶӣᙟຒմନфૈ

ਔǴܭΠ܎Ԅᒧൂᒧࢗڗ၌చҹᒡΕࢗ၌ӷՍᆶᒧ᏷ਔ໔ጄൎཛྷ൨฻చҹǶࡑ៾ज़ϣ٬

ҔޣᒡΕࢗ၌ӷՍǵᒧࢗڗ၌చҹᆶਔ໔ጄൎ฻ᑔᒧచҹǴࡪ٠ΠȨࢗ၌ȩᗖࡕǴس಍

ஒ಄ӝ၀ࢗ၌చҹϐ၌ୢຒᆶӣᙟຒຒ༼ᡉҢسܭ಍।य़ΠБȐӵკ F.11܌ҢȑǶ៾ज़

ϣ٬ҔޣҭёܭԜϟय़ύᗺᒧȨၗ਑մନȩϐೱ่фૈȐӵკ F.12܌ҢȑǴس಍аቸၢ

ຎืБԄᡉҢటմନ၌ୢຒᆶӣᙟຒϐၗ਑຾ՉዴᇡȐӵკ F.13܌ҢȑǴЪܭၗ਑ዴᇡ

ຎืύࡪΠȨմନȩᗖࡕǴس಍Ծ୏ஒ၀฽၌ୢຒᆶӣᙟຒಔӝسܭ಍ၗ਑৤ύմନǴ
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ӕਔ୺Չૻ৲Ȩၗ਑ςԋфմନȩᡉҢسܭ಍ϟय़΢Ȑӵკ F.14܌ҢȑǴջֹԋմନЎ

ҹϐ؁ᡯǶ 

  ྽៾ज़ϣ٬Ҕޣ୺ՉȨ၌ୢຒᆶӣᙟຒմନȩфૈਔǴس಍Ώගٮచҹࢗ၌ឯՏٮ

٬ҔޣᒡΕǶ྽٬ҔޣਥᏵᑔᒧచҹȨ၌ୢຒȩр౜ȨԼԺȩϐཛྷ൨ӷՍ฻చҹ຾Չᑔ

ᒧǴаڗள၌ୢຒȨԼԺȩᆶ࣬ᜢӣᙟຒȨཚၮȩǵȨܩᖐȩ฻ಔӝ่݀Ǵ៾ज़ϣ٬Ҕޣ

ջёᗺᒧȨԼԺȩᆶȨཚၮȩಔӝϐȨၗ਑մନȩೱ่фૈǴس಍аቸၢຎืБԄᡉҢ

ၗ਑ዴᇡຎืаϷటմନϐၗ਑Ȑӵკ F.13܌ҢȑǴ٬ҔޣջёࡪΠմନឯՏϐȨմନȩ

಍ϟय़΢ȐӵკسܭаմନЎҹǴӕਔ୺Չૻ৲Ȩၗ਑ςԋфմନȩᡉҢ່ࡪ F.14܌ҢȑǶ 

 

 

კ F.11ǵ၌ୢຒᆶӣᙟຒࢗ၌ฝय़ 

 

 

კ F.12ǵ၌ୢຒᆶӣᙟຒࢗ၌่݀ฝय़ 
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კ F.13ǵ၌ୢຒᆶӣᙟຒၗ਑ዴᇡฝय़ 

 

 

კ F.14ǵ၌ୢຒᆶӣᙟຒմନԋфฝय़ 

 




