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Development of Job Aid to support vocational training participants make carrier sheets. 

Trial of the vocational information presentation use of Concept Map Form. 
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⌐ ℮ ⅔╟┘ ─ ─ ┼─ ≤⇔≡

─◐ꜗꜞ▪ ⅜ ─ ≤⌂╡ ↄ─ ◐ꜗꜞ▪ ⅜ ╦╣≡™╢

⅝ ה ⅝ ─ ≤ ─ ≢ ⅜◄fiⱪ꜡▬▪ⱦꜞ♥▫─ ה ╩ ╡

─ ™ ╩ ↔∆√╘⌐│ ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓⅜ ה ↕╣╢↓≤⅜

≢№╢  2018a ≤↕╣ 28 ─◐ꜗꜞ▪◖fi◘ꜟ♃fi♩ ה

╩│∂╘≤⇔≡ ₁⌂ ⅜ ╦╣╢╟℮⌐⌂∫√  

 ◐ꜗꜞ▪ ⌐ ∆╢ │ ◐ꜗꜞ▪ ╛ ⌐⅔™≡ ↄ

⇔ ₁⌂ ─ ⅜ ╦╣≡⅝√ ⱦ☺Ⱡ☻☻◒כꜟ ─◐ꜗꜞ▪ ─ ≢│

─ ≤ ⅔╟┘ ─ ⅜ ≢№╢≤ ↕╣≡™╢ R A

Cheramie  2014 ╕√ ⌐⅔↑╢ ─ ≢│ ⅜ ⅔
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™₉₈ ╖╩ ⌂ ≢ ™ ∑⌂™ ⌐ ⌐ ≢⅝⌂™₉₈ ┼─ ⅜

∞⅜ ─ ה ⅜ ₉⌂≥ ─ ה ─ ⌐╟╢ ⅜ ↕╣≡⅝

√  2016b 30 ⌐│ ⌐⅔™≡ ↔≤─ ⌐

⇔√ √⌂◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓ ─ ה ⅜ ╦╣ ─ꜟכ♠⌂╕↨╕↕ ⌐╟

╢ ⅜ ↕╣≡™╢  2018 ⇔⅛⇔ ─ ⅔╟┘ ╩ ╘╢

⌐ ∆╢ │╒≤╪≥ ╠╣⌂™  

 │ ⌐⅔↑╢ ⌐ ⇔ ─♩כ◦▪ꜞꜗ◐ ⌐№√╡₈≥℮

™√╠™™⅛╦⅛╠⌂™₉₈ ▪Ⱨ₉™⌂⅝≢ꜟכ≤™∫√ ⅜ ∑╠╣╢↓≤ ↄ─

⌐ ה ה ─ ╛ ─ ⅔╟┘ ≤™∫√
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╢ ─ ⇔╛ ─ ⅔╟┘ ⌐╟╢ ☻◐ꜟ─ ╩ ∫≡⅝

√ ⇔⅛⇔ ╠╣√ ─ ≢ ─ ╛ ה ─☻◐ꜟ╩ ∆╢↓

≤│ ↄ─ ⌐≤∫≡ ⅜ ↄ ≢│⌂™↓≤⅜ ≢№∫√  

∕↓≢ ⌂ ╩ ⌐ ≢⅝╢╟℮♦◙▬fi⇔√☺ꜛⱩ◄▬♪╩ ה

⇔ ─ ╩ ⇔≈≈ⱴ♇♅fi◓ⱳ▬fi♩─ ╩ ⇔ ▪Ⱨכꜟ─

╩ ∆╢↓≤≢ ─ ה ╩ ╢↓≤⅜≢⅝╢─≢│⌂™⅛≤ ⅎ√  

│ ─◄fiⱪ꜡▬▪ⱦꜞ♥▫╩ ╘╢√╘⌐ ─ ≢

≤▪Ⱨכꜟⱳ▬fi♩─ ╩ ⇔ ─♩כ◦▪ꜞꜗ◐ ╩ ∆╢☺ꜛⱩ◄▬♪

☺ꜛⱩ◄▬♪ ╩ ה ⇔√  

☺ꜛⱩ◄▬♪│ ⌐ ╘╠╣╢☻◐ꜟ╛ ⌐ ∆╢ ╩◖fi☿ⱪ♩ⱴ♇ⱪ

⌐╟╡ ⇔ ↓╣╕≢─ ה ≤─ⱴ♇♅fi◓ⱳ▬fi♩─ ╩ ∆₈

ⱴ♇ⱪ ⱴ♇ⱪ ₉≤ ⱴ♇ⱪ⌐ ⇔√ ⌐ ≤↕╣╢ ≤ ה ╩
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⇔√₈ ₉ ⱴ♇ⱪ≤ ─ ⅔╟┘ ╩ ⇔√₈ ₉─

╩ ⇔√  

⇔√☺ꜛⱩ◄▬♪│ ♦◙▬fi─ ╩ ∆╢√╘ ⌐╟╢꜠ⱦꜙכ╩ ↑

∕─ ╩╙≤⌐ ╩ ∫√ ∕─ ⇔√☺ꜛⱩ◄▬♪─ ╩ ∆╢√╘

─℮∟ ╩ ≤⇔ 1 1 ╩ ∫√ ∕─ ☺ꜛⱩ◄▬♪│

⌐≤∫≡ ™╛∆ↄ ⌂ ≢▪Ⱨכꜟⱳ▬fi♩─ ─♩כ◦▪ꜞꜗ◐┘╟⅔

╩ ↕∑╢↓≤⅜ ≢№╢↓≤⅜ ↕╣ ─♩כ◦▪ꜞꜗ◐₈ ╩ ∆╢₉≤™℮

│ ↕╣√  

╕√ ╩ ⌐ ∆╢√╘ ⌐⅔™≡☺ꜛⱩ◄▬♪ ≤

⌐ ↑√ ─ ─ ≤ ⌐ ⇔√ ─ ⅔╟┘

┼─▬fi♃ⱦꜙכ╩ ∫√ ∕↓≢ ╠╣√ ⅛╠ ☺ꜛⱩ◄▬♪ │

≤ ⇔≡ ─ │ ╠╣⌂⅛∫√╙── ▪Ⱨכꜟⱳ▬fi♩─ ⌐

─┌╠≈⅝⅜ ⌂™↓≤⅜ ╠⅛≤⌂∫√ ╕√ ┼─▬fi♃ⱦꜙכ⌐⅔™≡

♃☻◒ⱬכ☻≢ ∆╢ ─ ╛ ┼─ ⌂ ⅜ ╠╣ ☺ꜛⱩ◄▬♪─

⅜ ↕╣√  
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In recent years as a response to labor shortage caused by aging society with declining 

birth rate and the prolongation of individualõs working life, support for career development 

of workers has become an urgent issue, and many policy measur es on career development 

support have been provided. With the change and diversification of lifestyles and working 

styles, it is necessary that career consulting is practiced and widely adopted in order for 

workers to maintain and improve their employabili ty and to live highly sat isfying lives 

(MHLW 2018 a).  Therefore, career consultant national qualification and registration 

system was started in 2016 and other various human resources development measures 

have been implemented.  

 

There are many previous st udies on career developme nt support in career education, 

human resources development, and labor administration, and various techniques have 

been developed. In the case of career development of business school students, it is pointed 

out that it is effectiv e to acquire the viewpoin t of job analysis, and expression of job content 

and job behaviors (R. A. Cheramie 2014). In addition reports on employment support in 

public vocational training have revealed that what is particularly effective in making 

decisions by trainees, especially those with no experience in the industry is that, trainees 

can have prospects of being employed and performing the job duties (Matsumoto 2018).  

 

In the meantime with regard to career development support providers in vocational 

trai ning institutions, etc., problems due to lack of knowledge and experience on the 

supporter side have been pointed out including "inability to draw out what clients feel and 

want" "inability to respond appropriately to clients whose strengths cannot be expr essed in 

precise words" a nd "lack of up -to-date information and knowledge even though provision of 

information to the client is necessary" in cases where career consulting is provided only 

through prescribed courses (MHLW 2016 b).  In 2018 the Ministry of Health, Labour and 

Welfar e carried out research and development on new career consulting techniques 

corresponding to the problems of each worker attribute, and the effects of the utilization of 

various tools have been shown (MHLW 2018 b). However, there ar e few studies on 

interven tion methods that enhance the efficiency and attractiveness of support.  

 

The author is engaged in employment support in public vocational training, and heard 

voices from the clients such as "I don't know how to write it" and "I can not adequately 

describe my strengths" in the preparation of career sheets, and experienced that many 

traineesõ job understanding is not enough overall or limited as shown in the confusion of 

business sectors, types of jobs and job duties, or in the context  of systematic comprehens ion 



 

6 

 

and understanding of work experience. Therefore, the following has been carried out until 

now: thorough review of work experience in individual support, assistance on verbalization, 

and development of job analysis skills throug h group training. However , it was not easy for 

many trainees to acquire skills to have job analysis viewpoints and express job duties and 

behaviors in the limited time, because the cognitive load was high.  

 

Then, it was considered that efficiency improveme nt and labor saving of th e individual 

support could be attempted by developing and introducing job aids designed to simply 

utilize the standard occupation information, promoting the discovery of matching points 

while reducing the cognitive load of the trai nees, and supporting verb alization of their 

strengths.  

 

This study developed and evaluated job aids (hereinafter referred to as òjob aid(s)ó) 

which promotes self -understanding and discovery of their own strengths from the 

viewpoint of job analysis, and sup ports preparation of care er sheets in order to raise the 

employability of vocational training participants.  

 

Three job aids were developed as a trial; 1)óJob Experience Mapó(òMapó) to present the 

information related to the skill and experience required for  the desired types of job s in the 

form of concept map; 2) òAttachmentó to list knowledge, skill and expertise that are 

required for each item described in the òMapó; and 3) òInstruction Documentó which 

showed the use of òMapó and òAttachmentó and entry examples. 

 

The produced job aids were reviewed by experts in order to evaluate the validity of the 

design, and the revision was made based on the review result. Afterwards, in order to 

evaluate the usefulness of the revised job aids, one -to-one evaluation was  carried out with 

applica nts from trainees as research collaborators. As a result, it was shown that this job 

aid was easy to use for the user, and that it was possible to improve the discovery of their 

strengths and description of career sheets by simple work. By this, the purpos e of the job 

aid to "help create a career sheet" was achieved.  

 

Furthermore in order to evaluate the usefulness of job aids in a multilateral manner, 

comparison of the time required for description and preparation of job applicatio n sheet was 

made between the job aid user group and the non -user group through individual interviews, 

and interviews of support providers (vocational training instructor) were carried out. Based 

on the result obtained in the individual interview, it became  clear that although shor tening of 

the time for preparation was not observed between the job aid user group and the non -user 
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group, there were less individual variations in terms of the description of traineeõs strength 

for the user group compared with the  non-user group. Intervie ws with training instructors 

suggested that acquisition of vocabulary expressed on task basis and positive changes on the 

behaviors were observed, and the usefulness of this job aid was suggested. 
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1   

 

1. 1 ─  

─ ╛ ⌐ ℮ ⅔╟┘ ─ ─ ┼─

≤⇔≡ ─◐ꜗꜞ▪ ⅜ ─ ≤⌂∫≡™╢ 27 ─

─ ⌐⅔™≡│ ╠⅜ ╩ ™ ∕─ ⌐ ⇔√

⌂ ─ ┘ ⌐ ╘╢↓≤ ◐ꜗꜞ▪ ⅜₈ ─ ₉

≤ ↕╣√  

⅝ ה ⅝ ─ ≤ ─ ≢ ⅜◄fiⱪ꜡▬▪ⱦꜞ♥▫─ ה ╩ ╡

─ ™ ╩ ↔∆↓≤╩ ∆╢√╘ ◐ꜗꜞ▪ ≤⇔≡ ◐ꜗꜞ▪◖

fi◘ꜟ♥▫fi◓─ ה ⅜ ╠╣╢╟℮⌐⌂∫√  

≤⇔≡ ↕╣√ │ ◐ꜗꜞ▪

─ ─√╘─ ◦☻♥ⱶ ╩ ⌐ ∆╢√╘─ ╖

⌐ ∆╢ ⌐ ⌂ ⌂ ─ ─

≈─◦☻♥ⱶ⅛╠ ↕╣≡⅔╡ ↓╣╠╩ ─▬fiⱨꜝ≤⇔≡ ⇔ ⌐

∆╢↓≤≢ ╩ ↕∑ ⌂ ─ ╛ ─Ⱶ☻ⱴ♇♅ ─

╩ ╢↓≤╩ ⇔≡™╢  2018  

∕─℮∟ ◐ꜗꜞ▪ ◦☻♥ⱶ⌐⅔™≡ ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓ ─

◐ꜗꜞ▪ ⌐ ╢ ─√╘─ ─ ◐ꜗꜞ▪ ╩ ℮

≤™∫√ ↑ ≤ ◐ꜗꜞ▪ ╩ ∆╢√╘─

─ ≤™∫√ ↑ ─ ⅛╠ ⅜ ∂╠╣≡™╢  

 

1. 1. 1  

─ ≈─▬fiⱨꜝ─℮∟ ₈ ⌐ ⌂ ⌂ ─ ₉⌐

≠↑╠╣╢ │ ≤ ≢ ↕╣ ∕─℮∟

│ ה ה ≤ ⌐╟╡ ↕╣≡™

╢ ה ⅔╟┘ ⌐ ↕╣√ ☿fi♃כ

ⱳꜞ♥◒☿fi♃כ ⌐⅔™≡│ ⌐╙─≠ↄ╡ ⌐⅔↑╢ ╩ ≤⇔≡

↔≤⌐ ╩ ∫≡⅔╡ ∕─ ⌂≥─

┼─ ⌐╟╡ ↑ ⅜ ↕╣≡™╢  

│ ∕─℮∟─ⱳꜞ♥◒☿fi♃כ⌐⅔↑╢ ╩ ⱨ▫כꜟ♪≤∆╢  

 

1. 1. 2  

▬fiⱨꜝ─₈ ╩ ⌐ ∆╢√╘─ ╖₉─ ≢№╢

│ ╙─≠ↄ╡ ╩ ⌂ ≤⇔√

─ ⌐╟╡∕─ ⅜ ╠╣ ה

─ ≤™∫√ ─ ≢ ↕╣≡⅝√   
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│ ⌐⅔↑╢₈ ─ ⅎ╢ ₉─ ⅜ ⌂ ≤⌂∫≡™╢↓

≤ ⅛╠ ∕─ ⅜ ╘╠╣≡⅔╡ √⌂ ─ ╛ ─ ⇔╩ ╗

─ ╖ ─ ה⇔ ,⅔╟┘ ≤ ⱴ♇♅fi◓⌂≥

─ ─ ─ ≤⇔≡ ₈ ⅜ ╘╢ ₉≤₈ ⅜ ∆╢

₉╩ ⌐ ∆╢↓≤⅜ ⌂₈╙─↕⇔₉╩ ∆╢↓≤⌐╟╢ⱴ♇♅fi◓

─ ⅜ ↕╣≡⅔╡₈ ─№╢ ₉⅜ ↕╣≡™╢  2014a

1-1  

ⱳꜞ♥◒☿fi♃כ⌐⅔™≡│ ה ה  ☿fi♃כ

☿fi♃כ ⌐╟╢₈ ₉⅜ ↕╣ ◌ꜞ◐ꜙꜝⱶ╛

─ ─ ≡⇔≥♃כ♦ ↕╣≡™╢  

 

1-1 ─№╢  

 

 2018  

 

 

1. 1. 3 ─ ה☼כ♬ ─  

─ ─☼כ♬ │ ∕╣∙╣⌐ ↄ─ ⅜ ╦╣≡™╢ ☿fi♃

│≢כ ה ⅜ ℮ ╩☼כ♬ ⌐∆╢↓≤╩ ≤⇔≡ ─ ╘╢
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ה ╩☼כ♬ ∆╢√╘⌐₈ ─ ╘╢ ה ⌐ ☼כ♬╢∆ ₉

☼כ♬ ☿fi♃2019 כ ╩ ⇔ ∕─ ╩ ⇔≡™╢ ↓─

│ 4 9 ─ ⌐ ─ ─ ⅜ ╩ ⇔

╛ ⌐ ⇔≡ ℮ⱥ▪ꜞfi◓ ≢№╢  

30 ─ │ ─ 3,465 ╙─≠ↄ╡ 2,750 ╙─≠

ↄ╡ 715 │ ᵑ ─ ᵒ

─ ה ─ ה ≤⇔≡ ∆╢ ᵓ

─ ה ᵔ ⅜ ╩ ∆╢ ⌐ ╘╢ ᵕ

─ ⌐≤∫≡ ≢№╢⅜ ≢─ ≢│ ⇔⅜√™ ≢№╢  

╕√ ≢│ ⌐ ∫√ ─ ╩│∂╘≤⇔√ ─№╡

╩ ≤⇔≡ ─ ╛ ─☼כ♬ ╩ ≤⇔√₈ ⌐⅔↑╢ ⌐

∆╢ ₉(  2008)╩ ∫≡™╢ ↓─ │ 30 ╩

∆╢ 4,280 ╩ ≤⇔ ᵑ ─ ⌂ ─ ─

ᵒ ⌐ ∆╢ ≤ ═√ ה ─ ה ⌐

╘╢ ─ ─ 1 ─ ─ ᵓ ─ ≤⌂╢ ⌐

∆╢ ─ ≤⌂╢ ─ ─ ┘ ⌐ ∆╢ ─ ≤

≢ ∆╢ ─ ─ ᵔ ⅛╠ ┼─ ⌐ ∆╢

⅛╠ ┼─ ┘ ─ ⌐≈™≡─ ⅜ ↕

╣≡™╢  

↓─ ⌐╟╣┌ ⅜ ⌐№√╡ ─ ╩ ∆╢ ≤⇔≡ ⇔≡™╢

─│ ₈ ─ ₉⅔╟┘₈ ↕╣√ ה ₉≢№╡ ∕─ │≤

╙⌐ ╩ ⅎ≡™╢ ↓╣│ ─ ╛ ─ ( . %)

( . %)╟╡╙ ™ ≤⌂∫≡™╢ 1- 1  

 

1-1 ─ ─  
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1. 2 ◐ꜗꜞ▪  

◐ꜗꜞ▪ ╩ ℮ │ ╛

ↄ ∆╢ ∕─℮∟ ₈◐ꜗꜞ▪◖fi◘ꜟ♃fi♩─ ╩ ™≡◐ꜗꜞ▪◖fi◘ꜟ♥▫fi

◓╩ ℮↓≤╩ ≤∆╢╙─₉ 30 ─ 3 ╩◐ꜗꜞ▪◖fi◘ꜟ♃fi♩≤™℮  

 

1. 2. 1 ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓ 

◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓≤│ ₈ ─ ─ ⁸ ╕√│ ─

┘ ⌐ ∆╢ ⌐ ∂⁸ ┘ ╩ ℮↓≤₉ 2 5

≢№╡ ⌐ ╩ ∆ ⌐ ∆╢ │ ⌐ ◐ꜗꜞ▪●▬♄fi☻

≤↕╣╢  

─◐ꜗꜞ▪ ⌐│ ⌐ ─

√⌂ ┼─ ─ ≈─ ⅜№╡ ◐ꜗꜞ▪◖fi◘ꜟ♃fi♩│ ◒ꜝ▬▪fi♩─

╛ ⌐ ∂≡ ─∆═≡╕√│ ⌐≈™≡ ⌂ ⅛╠ ⅔╟┘ ┼─

ה ╩ ℮↓≤≤↕╣╢  2016b  

∕╣∙╣─ │ ─ ╡≢№╢( 1-2)  

ᵑ ─ ה ה ─ ╛ ─ ⇔ ₈ ₉⌐≈ 

™≡─ ─  

ᵒ ╛ ─♩כꜟה▪ꜞꜗ◐ ─  

ᵓ ה ─ ⌐╛∫≡╖╢↓≤─  

ᵔ◌►fi☿ꜞfi◓ ⌂◌►fi☿ꜞfi◓≤ ה ─  

ᵕ ─ ⇔√↓≤─ ⌐⅔↑╢  

ᵖ √⌂ ┼─ ─  

 

 

 1-2 ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓─ ╣≤◐ꜗꜞ▪  

 

◐ꜗꜞ▪ ─ ─ ≤↕╣╢₈ ₉╩ ∆╢ ─ ≈⌐ ╛

─♩כ◦▪ꜞꜗ◐₈─ ₉⅜№╢ ↓╣│ ה ─ ─ ה

─ ≤∕╣⌐ ∆╢ ─ ╛ ⌐≈™≡ ─ ─ ╛ ╩ ╕ⅎ

HP 
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≡ ⇔ ╡╕≤╘╢↓≤≢№╢  

⌐ №╢ ─ ╩ ⌐⇔√ ─◐ꜗꜞ▪ ╛ ⌐⅔™≡│

⌐∕─ ⅜ ⌐╛∫≡⅝√ ─ ⌐≈™≡ ⌂╢ ≢│⌂ↄ ≥↓≢ ≥╪⌂

╩≥╣ↄ╠™⇔√⅛≤™℮ ⅜ ╙ ≢№╢ ∕╣╠╩ ⅝ ∆√╘─ ⌂

ⱨ◊כⱴ♇♩⅜◐ꜗꜞ▪◦כ♩≢№╢  2018  

ⱳꜞ♥◒☿fi♃כ⌐⅔™≡│ ⌐ כ◌הⱩꜛ☺₈≡⇔≥♩כ◦▪ꜞꜗ◐╢∆

♪₉⅜ ↕╣≡™╢ ☺ꜛⱩכ◌ה♪≤│ ה ה ─ 3 ⌐

╟╡ ⅜ ╠╣≡™╢ⱳכ♩ⱨ◊ꜞ○ ╡№≢ꜟכ♠ ☺ꜛⱩכ◌ה♪╩ ⇔√

⅔╟┘◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓╩ ╗◐ꜗꜞ▪ ─ ╩☺ꜛⱩכ◌ה♪ ≤ ┬  

20 ─ ─ ─ ⌐ ╕∫√↓─ │

27 ─ ⌐╟╡∕─ ⅜ ה ╛ ─ ⌐ ↕╣

╩◘Ⱪ◦☻♥ⱶ≤⇔√₈ ─ ⌐╦√╢ ⌂◐ꜗꜞ▪ⱪꜝfi♬fi◓⅔╟

┘ ₉ꜟכ♠─╘√─  2015 ≤⇔≡ ∕─ ≤ ⅜ ╠╣≡™

╢ 1-3  

 

 

 1-3 ☺ꜛⱩכ◌ה♪ ▬ⱷכ☺ 

 

☺ꜛⱩכ◌ה♪│ ─◐ꜗꜞ▪ⱪꜝfi⌐≈™≡ ∆╢√╘─₈ 1 ⱪה▪ꜞꜗ◐

ꜝfi◦₉♩כ ↓╣╕≢─ ╩ ⇔∆╢√╘─₈ 2 ₉♩כ◦ ה

╩ ∆╢₈ 3-1 ה ₉♩כ◦ ⅔╟┘ ה

╩ ∆╢₈ 3-2 ה ₉♩כ◦ ╛

─ ⅔╟┘ ─√╘─₈ 3-3 ה ₉♩כ◦

─ 5≈⅛╠ ↕╣√ⱨ□▬ꜟ≢№╡ ─₈ ─ ⅎ╢ ₉╩ ╢╙─≤⌂

∫≡™╢  

│♩כ◦▪ꜞꜗ◐╢↑⅔⌐ ∕─℮∟─₈ 2 ╩₉♩כ◦ ∆  

☺ꜛⱩכ◌ה♪ ◘▬♩ 



 

13 

 

1. 2. 2 ◐ꜗꜞ▪ ─☻ⱦכ◘  

◐ꜗꜞ▪ ─ ⌐ ™ ↓╣╕≢ ≢№∫√ ∞↑≢⌂ↄ ╟╡

ↄ ₁⌐◐ꜗꜞ▪ ╩ ∆╢ ╖╛ ה ⌐ ∆╢ ⅜ ╦╣╢╟℮⌐⌂∫

√ ◐ꜗꜞ▪ │ ≤↕╣╢◘ⱳכ♩─ ⌐╟╡₈ ₉₈ ₉₈●▬♄fi☻₉

─ ≈─ ⌐ ↕╣╢ ─ │ ─ ╡≢№╢ 1-4   

1. ─ ╛ ⌐ ∆╢ ⅜◐ꜗꜞ▪         

∆═⅝∆═≡─ ╩ ∆ ◐ꜗꜞ▪ ─ ≤⌂╢☿ꜟⱨⱫꜟⱪ כ◘

ⱦ☻≢№╡ ─ ⌐ ◖☻♩≢ ╩ ∆╢↓≤⅜≢⅝╢ ◘ⱳכ♩─

│ ↄ ─ │ ↄ⌂ↄ≡╙╟™≤™℮ ⅜№╢ √∞ ⌐ ⌂∞↑≢⌂

ↄ₈ ╩ ⌐ ⌐₉ ∆╢↓≤⅜ ≤↕╣╢   

2. ⌂ ⌐ ⇔≡ ⌐ ⌐ ⇔ ⌐☼כ♬─ ∫√ ╩◌      

☻♃ⱴ▬☼⇔≡ ≢⅝╢≤™℮ ╩ ≈ ⌂ ╢№≢☻ⱦכ◘ ─

⅜ ™ ≢№╢⅜ ◖☻♩⅜⅛⅛╡∆⅞╢↓≤⅜ ≢№╢  

3. ●▬♄fi☻ ≤ ─ ╩≈⌂←☻♃♇ⱨ ╡№≢☻ⱦכ◘─ ╛ⱪכꜟ◓

⌐ ∆╢ ☿Ⱶ♫כ╛ ⅜ ∆╢ ─◖Ⱶꜙ♬◔כ◦ꜛfi╛

─ ─ ⌂≥⅜ ≢№╢≤↕╣╢   

 

 

 1-4 ◐ꜗꜞ▪ ─☻ⱦכ◘  2013  

 

◐ꜗꜞ▪ ─ ⌐№√∫≡│ ↓─╟℮⌂₈ ─ ₉⌐╟╡ ☿ꜟⱨⱫꜟⱪ

≢№╢ ╩ ≤⇔≡ ☻♃♇ⱨ ─●▬♄fi☻⌐╟╢◓ꜟכⱪה ⌐╟╢

╩ ≡ ╟╡◘ⱳכ♩─ ─ ™ ╩ ╘ ⌐≈⌂←≤™∫√₈ ↔≤

⌐ ⌂ ╩ ∆╢↓≤⅜ ₉  2013 ≢№╢≤↕╣≡™╢  
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1. 2. 3 ⱳꜞ♥◒☿fi♃כ⌐⅔↑╢◐ꜗꜞ▪  

ⱳꜞ♥◒☿fi♃כ⌐⅔™≡│ ≤ ⇔√ ╩ ∂≡◐ꜗꜞ▪

╩ ∫≡™╢ 6ﬞ ─ │ 1ﬞ ⅛╠ 3ﬞ ╕≢╩◐ꜗꜞ▪

3ﬞ ╩ ╗ 4 ﬞ ╩ ≤↕╣

●▬♄fi☻ ─ ─ ⱷ♬ꜙכ⅛╠ ─ ⌐

╦∑≡◌☻♃ⱴ▬☼⇔ ↕╣≡™╢ ∕─ │ ─ ╡≢№╢  

ᵑ ▪♪Ᵽ▬◙הכ ⌐╟╢ ⅔╟┘◐ꜗꜞ▪◖fi◘ꜟ♥▫fi

◓ ─  

ᵒ ▪♪Ᵽ▬◙כ⌐╟╢ ⅔╟┘ ⌐╟╢ ●▬♄fi☻  

ᵓ ⌐⅔↑╢▬fi♃כⱠ♇♩╛ ⌐╟╢ ╩│∂╘≤∆╢

─ ↑ ─ ─ ⌐ ℮ ─

 

 ╕√ ◐ꜗꜞ▪ ─♪כ◌הⱩꜛ☺≡⇔≥ꜟכ♠ ⅜ ↕╣≡⅔╡

3 ─☺ꜛⱩכ◌ה♪ ⌐ ⅎ ─ ─ ─♩כ◦ ⌐╟╢ ─

╩ ∂ ─ ⅔╟┘◐ꜗꜞ▪ ─ ╩ ∫≡™╢ 1-5  

 

1-5 ⱳꜞ♥◒☿fi♃כ⌐⅔↑╢  

 

 │ 2015 ⌐ ⌐ ∆╢◐ꜗꜞ▪◘ⱳכ♩─ ╩ ™ ⅜ⱳꜞ♥

◒☿fi♃כ─ ⌐ ⇔≡ ∆╢↓≤≤ ⌐ ⇔√◘ⱳכ♩ ⌐ ∆╢

╩ ∫√ ∕─ ⅜☼כ♬─ ╙ ↄ ⅛≈ ─ ⅜ ⅛∫√─│₈

⌂ ₉≢№╡ ─☼כ♬ ╩ ⇔≡™╢  

ⱳꜞ♥◒☿fi♃כ ─ ≢│ ⅜ ⌐ ≢⅝╢Ɽ♁◖fi 5

◌♃꜡◓╛ ─ ⱨ□▬ꜟ Ɫ꜡כ꞉כ◒ ─

─ ≤ ⌐ ה ─ ╩ ∫≡™╢  

●
▬
♄
fi
☻

6

1

( )

2
3

)

( )

( )

( )
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1. 3  

⌐ ⅜ ⌂ ╩ ℮√╘⌐│ ╛ ⌐⅔™≡ ╠─ ╛

≢⅝╢↓≤ ╩ ⇔ ╛╡√™↓≤ ⌐ ╘╠╣╢ ╛╢↓≤ ≤

─ⱴ♇♅fi◓ⱳ▬fi♩⌐⅔™≡ ─ ╛ ⅔╟┘ ╩ ╠ ⌐ ⅎ≡™ↄ

↓≤⅜ ╘╠╣╢ ⇔√⅜∫≡ ╠─ ⅔╟┘ ─₈ ↄ ₉⌐≈™≡ ⅛≈

⌐▪Ⱨכꜟ∆╢↓≤│ ⌐⅔↑╢ ⌂ ≢№╢  

⇔⅛⇔ ─ ≢│ ☺ꜛⱩכ◌ה♪╛ ─ ⌐ √╡ ♩כ◦▪ꜞꜗ◐

⌐≈™≡₈ ↄ↓≤⅜⌂™₉₈≥℮ ™√╠™™⅛╦⅛╠⌂™₉≤™℮ ⅜ ↄ ∑╠╣≡

™╢ ∕─ ≤⇔≡ ⅔╟┘ ⌂ ⌐⅔↑╢ ₁⌂ ⅜ ⅎ╠╣╢⅜ ⌐

╛ ─ ╩ │≡™⅔⌐☻כ◔℮ ↓╣╕≢─ │ ⇔⌂™≤™℮ ™ ╖

╛ ⅜⌂™↓≤⅛╠ ≤ ─ ≤─ⱴ♇♅fi◓ⱳ▬fi♩⅜ ™∞∑

∏ ─⌂↕╛ ⅜ ∂╛∆™ ∕─√╘ ≢│ ⌐⅔™≡ ─

─ ⌂ ⅝ ╡≤ ⇔╩ ℮≤≤╙⌐ ╩ ה ⇔ ⌐ ∆╢ ╛

⅛∑╢ ⌐≈™≡ ∆╢↓≤≢ ─ ה ≤ ─ ╩ ⇔

⌂ ╩ ⇔≡™╢  

⇔⅛⇔⌂⅜╠ │ ╙ ≢№╢⅜ ╙◖☻♩⅜⅛⅛╢ ≢№╡  2013

◌ꜞ◐ꜙꜝⱶ ⌐ ≠↑╠╣╢ ─ ╖≢│ ∕─ ⌐ ⅜№╢ ╕

√ ─ │ ≢№╡ ∕─ ─ ⌐│ ⅜ ⅝™  2007

↓≤⅛╠ ∆═≡─ ⌐ ⅜ ≢№╢≤│ ⅎ⌂™  

ⅎ≡ ─ ⌂ ≤⌂╢ ╛ ─◐ꜗꜞ▪

─ ⌐≈™≡│ ≢№∫≡╙ ™╦╝╢◐ꜗꜞ▪ ⌐ ─

╛ ≤ ⇔≡⅔ↄ═⅝∞∫√ ↔≤ ↑≡⅔ↄ═⅝∞∫√♥☻♩ ⇔≡

⅔ↄ═⅝∞∫√☿Ⱶ♫כ ─╟℮⌂₈ ⌂ ─ ─ ₉⅜  2013

≢№╢≤™℮ ⅜⌂↕╣≡™╢  

│ ↓╣╕≢─ ─⌂⅛≢ ↄ─ ⌐ ה ה ─ ╛

─ ⅔╟┘ ≤™∫√ ⌐ ╛ ╡⅜ ╠╣╢↓≤╩

⇔≡™╢ ∕─ ≤⇔≡ ◌ꜞ◐ꜙꜝⱶ ─ ⌐⅔™≡ ╩ ≤⇔√

●▬♄fi☻╩ ⇔ ₈ ─ ₉ ╩ ™√ ─ ≤ ∕╣⌐ ≠ↄ

☻◐ꜟ─ ⅔╟┘ ⌂ ╩ ⇔≡⅝√  

⇔⅛⇔ ≢ ⌐ ≠ↄ ─☻◐ꜟ ∆╢↓≤│ ↄ─ ⌐≤∫

≡ ⅜ ↄ ≢│⌂™↓≤ ◌ꜞ◐ꜙꜝⱶ ⌐ ≠↑╠╣╢●▬♄fi☻─

⌐│ ⌂ ⅜№╢↓≤⅜ ≢№∫√  

∕↓≢ ─☻◐ꜟ╩ ⌐≈↑╢↓≤╩ ∆─≢│⌂ↄ ₈ ─ ₉ ─

╩ ⌐ ≢⅝╢╟℮♦◙▬fi⇔√☺ꜛⱩ◄▬♪╩ ה ⇔ ─

╩ ⇔≈≈ⱴ♇♅fi◓ⱳ▬fi♩─ ╩ ⇔ ─ ▪Ⱨכꜟ─ ╩ ∆

╢↓≤≢ ─ ה ╩ ╢↓≤⅜≢⅝╢─≢│⌂™⅛≤ ⅎ√  



 

16 

 

1. 4  

↓╣╕≢ ═√ ╡ ◐ꜗꜞ▪ │ ₁⌂ ≢ ╦╣≡⅔╡ ↄ─ ╡ ╖⅜

↕╣≡™╢⁹∕╣╠─ ╡ ╖│ ה ╩ ≤∆╢ ⌐⅔↑╢◐ꜗꜞ▪

╩ ≤∆╢ ╛ ─◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓ ●▬♄fi☻⌂≥

⅜ ╦╣╢ ⌐╟∫≡ ─☻ⱦכ◘─⧵ ≤ │ ⌂∫≡™╢  

│ ╩ ∆╢ ─ ⌐⅔™≡ ה ⌂

─☻ⱦכ◘ ╩ ∆╙─≤ ↑╠╣╢ ∕↓≢ ↓╣╕≢ ↄ ╦╣≡⅝√◐ꜗꜞ

▪ ─ ─℮∟ ⌐ ∆╢ ╩ ∫√  

 ₈  ₉─꞉כ♪≢Google Scholar╩ ⇔√ 3,930 ⱥ♇♩⇔

√ ₈Job Analysis₉≢ ⇔√ │ ERIC ≢│ 19,483 ℮∟ ⅝ 6,495 ≢№∫

√ ∕─℮∟ 1,071 Google Scholar≢│ ₈   ₉≢ ⇔

√ ─ⱥ♇♩ │ 1,080 CiNii Articles ≢│₈ ₉≢ 192 ℮∟ №╡│

22 №∫√⅜ ↄ│ ─ ╛ ─ ⌐ ∆╢╙─≢№∫√  

 

1. 4. 1 ◐ꜗꜞ▪ ─  

 ◐ꜗꜞ▪ ─ ⌐≈™≡│ ⌐⅔™≡ ⌐ ─ⱪꜝ▬○ꜞ♥▫─

™ ה ה ─ 3 ≈─ ⌐ ∆╢ ⅜ ╦╣ ∕╣╩╙≤⌐◐ꜗꜞ

▪ ─ ─ꜟכ♠ה ⅜ ╦╣≡™╢  2018b  

⌐⅔™≡ ↔≤⌐ ᵑ │ ╛ ⌂ ╩ ∫√

╛ ⌐ ⌂ ─ ⌐≈™≡─ ᵒ ─

│ ╛ⱪꜝfiה▪ꜞꜗ◐ ─ ⅛╠ ╢ ⌂ ╛ ╖─ ⌐ ℮

₈ ה ─ ₉⌐ ∆╢ ᵓ │ ⌂ ⌐ ∆╢ ↕ ╛

⌐ ∆╢ ┼─ ≤™℮ ⅜ ↕╣√ ╕√ 3 ⌐ ∆╢ ≤⇔≡

─ ⌐≈™≡ ה ⇔ ⌂ⱪꜝfi╩ √⌂™ ⅜ ↄ ⌂ ≢

─ ╛ ─ ⅜ ™↓≤⅜ ╠⅛≤⌂∫√  

╩ ↑≡ ↕╣√ ↔≤─ │ꜟכ♠╛ ∕╣╠╩ ∆╢↓≤⌐╟╡

─ ─ ≤ ⅜╡ ⇔↔≤ ─ ⅜⌂↕╣ ─ ≠⅝╛ ─

╕╡╩╙√╠∆ ⅜№╢ ─ ⅜ ↕╣≡⅔╡ ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓─

⌐ ∆╢↓≤⅜ ╠⅛≤⌂∫≡™╢  

 ╕√ 2007 │ ─ ╕⇔™ ─№╡ ⌐≈™≡ ⌐ ─

╩ ─ ─ ⅛╠ ⇔, ⅜╙√╠∆ ─ ⌐≈™≡

╩ ∫≡™╢ ⅜ ∆╢╕≢⌐ ─  ,≡⇔≥☻כ◔™⌂⅛≈⅜⇔

╩ ∆╢♅ꜗfiⱠꜟ ⅜ ⌂™ ⌐∕─ ⅜ ≢№╢↓≤, ─ ⅜ ≢

№╢↓≤, ┼─ ⌐ ⅜ ™↓≤╩ ╠⅛⌐⇔≡™╢ ↕╠⌐ ╩ ℮√╘

⌐ ∆╢ ─ ⌐≈™≡ ╩ ╕ⅎ√ ⅜ ≢№╢↓≤╩ ⇔≡™╢  
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1. 4. 2 ⌐⅔↑╢  

 ─ √⌂ ╩ ⇔ ⌐ ∆≤™℮ ╩ ∫√

⌐⅔™≡│ ה ─ ╛ ∞↑≢⌂ↄ ₈ ─ ₉⅜

√╢ ≢№╡ │ ╙ ⌂ ≢№╢ ∕─√╘ ≤≤╙⌐

⌂ │ ≤⌂∫≡⅔╡ ₁⌂ ╡ ╖⅜ ╦╣≡⅝√  

 2012 │ ─ ⌐⅔↑╢ ─ ⌐≈

™≡₈ ™↓╖⌐╟╢ ─ ─ ⌐ ↑√ ─▪ⱪ꜡₉♅כ╩╕≤╘

─ ─╖╩ ╡≥↓╤≤⇔√ ─ ╩ ₈ ₉─ ─ ⅎ≤ ╡ ╦∑

╩ ⅎ╢ ⱪ꜡☿☻─ ╩ ∫≡™╢ ∕─ ≢ ⅜ ∆╢

╛ │ ─Ɫ▬ה◖fi♥◒☻♩ ─ ≢ ↕╣≡™╢↓≤╩ ⇔ ≢─

♩☻◒♥fi◖הכ꜡│ ╩ ≤⇔√◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ≢№╢↓≤╩ ╕ⅎ ☺

ꜛⱩכ◌ה♪─ ╩ ∂√ ⅜ ∕─╙─≤⇔≡ ™ ⅜№╢↓≤╩

⇔≡™╢ ∕─℮ⅎ≢ ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓⌐ ╡ ╣╢═⅝ ≤⇔≡ ₈ ╘╠╣

╢ ─ ─ ≤ ₉₈ ─ ≤◖fi♥◒☻♩♅▼♇◒₉⌂≥ 7 ╩

→≡™╢  

 ╕√ 2011 │ 1 ﬞ ─ ╩ ╖ ╪∞ ♦ꜙ▪ꜟ◦☻♥ⱶ⌐⅔™≡

─ ≤ ╩ ⇔√5≈─☻♥♇ⱪ⌐╟╢ ─ ≤ ⌐≈™≡

╩ ∫≡™╢ ─ ☻♥♇ⱪ≢─ⱥ▪ꜞfi◓⌐╟╡ ─ ⌐ ∆╢

⅜ ≢ ⌐ ⇔≡™ↄⱪ꜡☿☻╩ ╠⅛⌐⇔√ ─ ⌐ ╩

ⅎ╢ ≤⇔≡ 1. ╙⇔ↄ│ ─№╢ ─ 2. ─ ⅜

⌐ ∆ ─ ⇔ 3. ─ 4. ╩ ∂√ ─ ⇔ ─

4≈⅜№→╠╣≡⅔╡ ↓╣╠─ │ ⌐ ─ ⌐ ≢№╢↓≤╩

⇔≡™╢  

 

1. 4. 3  

▪ⱷꜞ◌─◌►fi☿ꜞfi◓ ≢№╢Ɫכ Herr, E.L. ⌐╟╣┌ ◐ꜗꜞ▪◖fi◘ꜟ

♥▫fi◓⌐⅔↑╢ │ ᵑ∕─ ─ ╩ ≠↑╢₈ ₉≤⌂╢╙─≢№╢↓≤

ᵒ │ ≢ ≢№╢↓≤╩ ⇔ ∕─ ╩ ─ ≤⇔≡≥─╟℮⌐ ℮⅛╩

↕∑╢↓≤ ᵓ ⌐ ╩ ∆╢↓≤≤ ⌐ ∆╢↓≤≤│ ⌂╢ ᵔ

◦☻♥ⱶ│ ≤ ─ ╩ ∫√╙─⌐ ⇔≡™╢↓≤ ᵕ ╩ ≢⅝╢╟

℮ ∆╢∞↑≢⌂ↄ ∕─ ⅜ ◒ꜝ▬▪fi♩─ ⌂≥─ ─

⌐ ≢⅝╢╟℮ ∆╢↓≤⅜ ╕╣╢ ≤™℮ ⅜№╢≤↕╣╢  2018  

∕─╟℮⌂ ╩ ⅎ√ ─ ≤⇔≡ ⱦ☺Ⱡ☻☻◒כꜟ ─ O*Net ╩

⇔√ ⱪ꜡☺▼◒♩─ ⅜№╢ ≢│ ⅜ ☻◐ꜟ╩ ∆╢↓≤

⌐╟╡ ─ ╩♃☻◒ⱬכ☻≢ ∆╢ ╩ ⇔ ╛ ⌐

≢№∫√↓≤⅜ ↕╣≡™╢ R A. Cheramie  2014 O*Net ⅜ ∆╢ ∆╢

⌐ ⌂ ─ ≥ꜟ◐☻ה ⌐ ∆╢ │ ─ ─ ⌐≈™≡─
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⌐ ↕╣╢ ∕╣╠╩ ─ ⌐ ∆╢ ≤⇔≡ ⅎ╢ ╩ ┬↓≤⌐╟╡

─√╘─ ≤⌂╢ ⌐ ╩☻כ◖─↓ ∫√ ─ ⅜ ╩ ╢↓≤⅜≢

⅝√↓≤⅜ ↕╣≡™╢  

 

1. 5 ─ ≤  

│ ─◄fiⱪ꜡▬▪ⱦꜞ♥▫╩ ╘╢√╘ ⌐♃כ♦ ≠™√

╩ ⌐ ∆╢↓≤⌐╟╡ ⌐╟╢▪Ⱨכꜟⱳ▬fi♩─ ╩ ⇔

─♩כ◦▪ꜞꜗ◐ ╩ ∆╢☺ꜛⱩ◄▬♪╩ ה ⇔√  

─ ╡ ─ ⌐ ⇔√ ─ ≤⇔≡ ☺ꜛⱩכ◌ה♪ כ♠

ꜟ─ ה │ ⌐ ╦╣≡™╢  2018b ⇔⅛⇔ │ꜟכ♠─ №╢

─ ⅜≢⅝╢↓≤╩ ≤⇔≡ ☺ꜛⱩ₈♪כ◌ה 1 ◦ⱪꜝfiה▪ꜞꜗ◐

─₉♩כ ╩ ≤⇔√╙─≢№╡ ≢ ℮₈ ╩₉♩כ◦ ≤⇔

│ꜟכ♠√ √╠⌂™  

╕√ │ ⌐ ⌐⅔↑╢ ╩ ⇔ ─ ╛ ╩

≤⇔√ ─ ⌐ ╦╣╢╙─≢№╡ ⅜∕─ ≢ ╠─ ╩┤╡

╢↓≤│ ⌂™╙─≤ ╦╣╢  

⌐ ≢ ∆╢√╘─ ≢№╢ ─№╢ │ ⅜

≢ ™⅜ ≢№╢↓≤ ─ ה ╛◐ꜗꜞ▪◖fi◘ꜟ♃fi♩ ─

☻◐ꜟ≤⇔≡ ╦╣≡⅝√↓≤⅛╠ ⌐ │ ≡╢╙── ⌐╟╢

│ ⅜ ™  

⇔√⅜∫≡ ─ ⌐☼כ♬ ⇔≡ ╩ ∆╢↓≤≢ ╡ ™╩ ⌐⇔

∕─ ≢ ╠─ ≤ ─ ╩ ∆↓≤⅜≢⅝╢☺ꜛⱩ◄▬♪╩

∆╢↓≤│ ⌐╟╢ ⌂ⱴ♇♅fi◓ⱳ▬fi♩─ ╩ ⇔ ₈ ╩ ⌐

⌐₉  2013 ∆╢ ≤⌂╢≤ ⅎ╢  

╕√ ∆╢ ⌐ ╘╠╣╢ ה ─℮∟ ⌐╙ ∆╢╙─⅜№╢

≤™℮ ≠⅝⅜ ─ ≤ ─ ⌐≈⌂⅜╢↓≤ ⌂

─ ≤™∫√ ─ ⌐╟╢ ─ ⅜ ≢⅝╢  

ⅎ≡ ─▪Ⱨכꜟⱳ▬fi♩╩ ≢ ≢⅝╢╟℮ ∆☿ꜟⱨⱫꜟⱪ │ꜟכ♠ ◐

ꜗꜞ▪ ─ ⇔↕≢№╢₈ ⌐ ↕╣≡™╢≤ ∂↕∑╢↓≤⅜ ⇔≡ ╕⇔ↄ

│⌂™ ⌐⅔™≡ ↕╣≡™╢ ⅜™⅛⌐╙ ↕╣≡™╢≤™℮ ∂╩ ⅛∏⌐ ╗₉

 2018 ─ ⌐ ∆╢╙─≢№╢≤ ⅎ╢  
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2. 1  

ⱳꜞ♥◒☿fi♃כ ─ ╙─≠ↄ╡◘ⱳכ♩ ─℮∟  

 

2. 2 ♦◙▬fi 

 ☺ꜛⱩ◄▬♪│ ⌐ ╘╠╣╢☻◐ꜟ╛ ⌐ ∆╢ ╩ ⌐ ∆╢↓≤

╩ ⇔ ∕─ ≤⇔≡ ⱷꜞꜟ─ ID ⅔╟┘ ARCS⸗♦ꜟ⌐ ≠™√ ה

╩ ™ ◖fi☿ⱪ♩ⱴ♇ⱪ ⌐╟╡ ≤─ⱴ♇♅fi◓ⱳ▬fi♩─ ╩ ∆₈

ⱴ♇ⱪ ⱴ♇ⱪ ₉≤ ⱴ♇ⱪ─ ╩ ℮₈ ₉ ⅔╟┘ ─

≤ ╩ ⇔√₈ ₉─ ╩ ⇔√  

◖fi☿ⱪ♩ⱴ♇ⱪ│ Novak ⌐╟╡ ↕╣√ ─ ╛ ─ ╩ ⇔

─ ⌂ ╩ ∆╢ ≢№╢ ◖fi☿ⱪ♩ⱴ♇ⱪ─ ≢│ ∕─

⌐⅔↑╢ ⌂≥─ ⅜ ↄ ╠⅛⌐↕╣≡™╢╒⅛ ─ ≤⇔≡

╙ ≢№╢↓≤⅜ ↕╣≡™╢ ╠ 1999  

⌐ ╘╠╣╢☻◐ꜟ╛ ⌐ ∆╢ │ ₈ 30 ☼כ♬ ₉─

╩ ⇔ ♥◒♬◌ꜟ☻◐ꜟ הꜟ◐☻ ☻◐ꜟ ⌐│ ─℮∟ ₈

⅜ ╩ ∆╢ ⌐ ╘╢ ⌐≥╙╩♃כ♦─₉ ─ 10

╩ ⇔√ ╕√ ₈ ⌐ √∫≡ ≤⇔≡ ⌐ ∆╢ ₉─

⌐⅔™≡ ⅜☼כ♬╙ ⅛∫√₈ ₉ 76.0 ⌐ ∆╢ │ⱥꜙכⱴfi☻◐ꜟ≤⇔

∕─ ─ ⌐≈™≡│ ╩ ∂≡ ╦╣√ ╛ ⌐≈™≡ ⌐╟╢

⌂ ╩ ℮√╘⌐ ⌐╟╡ ↕╣√ ≢№╢₈ ₉╩

™√  

☺ꜛⱩ◄▬♪─ │ ⌐ ╘╠╣╢ ╛ ≤™∫√ ╩

─ ⅔╟┘ ⌐ ⇔√◖fi☿ⱪ♩ⱴ♇ⱪ ⌐╟╡ ⇔ ₈ ה╡ ה╡

↑₉≤™∫√ ⌂ ╩ ∂≡ ∆═⅝ ╩ ↕∑╢↓≤⌐╟╡ ─

╩ ╦∑ ⌂ⱴ♇♅fi◓ⱳ▬fi♩─ ≤ ╩ ∆ ╩ ⇔√ ⌐№

╢  

 

2. 3  

꜠ⱦꜙכ 

◐ꜗꜞ▪ ⌐⅔↑╢ ─ ↑

─ ה ─ ◖fi☿ⱪ♩ⱴ♇ⱪ ☺ꜛⱩ◄▬♪⌐ ∆╢

╩ ⇔√  

☼כ♬ ─ ≤  

☼כ♬ ─ ⅛╠ ⌐ ╘╢ ⌐≈™≡ ה

ה ─ ↔≤⌐ 10 ╩ ⇔ ⱴ♇ⱪ⌐ ∆

╢ ─ ╡ ╖╩ ∫√ ╡ ╪∞ │ ─ ⌐ ╩ ⇔√  
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☺ꜛⱩ◄▬♪─ ה  

⇔√ ╩╙≤⌐ ⱴ♇ⱪ ⅔╟┘♅▼♇◒ꜞ☻♩╩

ה ⇔√  

Subject Matter Expert SME ≢№╢◐ꜗꜞ▪◖fi◘ꜟ♃fi♩

⅔╟┘ ▬fi☻♩ꜝ◒◦ꜛ♫ꜟ♦◙▬fi ⌐╟╢◄◐☻Ɽכ♩꜠ⱦꜙכ

╩ ∫√ ꜠ⱦꜙכ⌐╟╡ ™ ↕╣√ ⌐ ⇔ ☺ꜛⱩ◄▬♪╩ ה ⇔√  

⌐╟╢ v2 ☺ꜛⱩ◄▬♪─ 1 1 ╩ ⇔ ╠╣√ ╩╙≤⌐

☺ꜛⱩ◄▬♪─ ╩ ∫√ v3  

⌐⅔™≡ ☺ꜛⱩ◄▬♪ ≤ ⌐ ↑ ∕╣∙╣─ ─

─♅▼♇◒⅔╟┘ ─ ╩ ∫√  

╩ ≤⇔≡ ☺ꜛⱩ◄▬♪ ≤ ─☺ꜛⱩכ◌ה♪─

⅔╟┘ ─ ╛ ⌐⅔↑╢ ╛ ⌐≈™≡▬fi♃ⱦꜙכ ╩

∫√  

⅔╟┘ ┼─▬fi♃ⱦꜙכ─ ⌐≈™≡╕≤╘ ≤ ╩

™ ╩ ⅎ√  
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 ☺ꜛⱩ◄▬♪  

3. 1 ☺ꜛⱩ◄▬♪  

☺ꜛⱩ◄▬♪≤│ ₈№╢ ─Ɽⱨ◊כⱴfi☻╩ ⇔ ╟╡╟™Ɽⱨ◊כⱴfi☻⌐ ↄ

√╘─ ─ ≢№╡ ⌐ ≤ ⅝╩ ∆╢╙─ ⱴ♬ꜙ▪ꜟ ≢│⌂ↄ

╩ ⇔ ⇔ ↄ╙─₉ ה ה ה ה  2015 ≢№╢  

│ ⱳꜞ♥◒☿fi♃כ⌐⅔↑╢ ⌐ꜟכꜙ☺◔☻ ∫≡ ™ ⇔√☺ꜛⱩ

◄▬♪│ ☺ꜛⱩכ◌ה♪─ 5 ─ ─℮∟ ⌐♩כ◦▪ꜞꜗ◐ ∆╢₈ 2

─₉♩כ◦ ╩ ∆╢╙─≤⇔≡ ─♩כ◦ ─ ⅔╟┘ ╩

⇔ ID ≤ ARCS⸗♦ꜟ⌐ ≠⅝ ⇔√ ☺ꜛⱩ◄▬♪─ │ ₈ ⱴ♇

ⱪ₉₈ ₉₈ ₉─ 3 ≢№╢  

♪כ◌הⱩꜛ☺≥ꜟכꜙ☺◔☻ ⱪ꜡☿☻⅔╟┘☺ꜛⱩ◄▬♪─ ╩ 3-1⌐

∆  

 

 

3- 1 ≤☺ꜛⱩכ◌ה♪⅔╟┘☺ꜛⱩ◄▬♪─  
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3. 2 ─  

3.2. 1 ⱴ♇ⱪ  

ⱴ♇ⱪ│ ◘▬☼ ⅝─ⱴ♇ⱪ ♦◙▬fi≤⇔ ─ ⌐ ⇔√

≤⇔√ ⱴ♇ⱪ⌐ ∆╢ │ ₈ ☻◐ꜟ₉₈ ☻◐ꜟ₉₈ⱥꜙכⱴfi☻◐ꜟ₉─

⌐כꜞ◗♥◌ ↑ ꜠▬▪►♩│ ─ ─ ≤ ─ ─ ⇔

⅜ ╠╣╢↓≤╩ ⇔ ─ ⸗♦ꜟ╩ ⌐ ⱴ♇ⱪ ╩♥◒♬◌ꜟ☻◐

ꜟ ╩ⱥꜙכⱴfi☻◐ꜟ≤⇔√ ⱴ♇ⱪ─ │ ─ ╡≢№╢  

       ─ ─℮∟ ∆╢ ה ╩ ⱴכ◌כ≢ ╡≈┬∆  

∆╢ ─ │₈ ₉≢ ─℮ⅎⱴכ◒∆╢  

     ─ ─℮∟ ∆╢ ◌ꜞ◐ꜙꜝⱶ⌐№╢ ─ ╩ ╡∆╢  

─℮∟ ↓╣⅛╠─ ה≥↓™√╡╛≢ ⅛⇔√™↓≤⌐₃╩≈↑╢  

≢ ╡≈┬⇔ ╕√│₃╩≈↑√ ╩╙≤⌐ ╩♩כ◦ ∆╢  

╕√ ⱴ♇ⱪ ⌐╟╡ ↕╣╢ │ ─ ↔≤⌐  

ᵑ ≢ ⌐ ╘╠╣╢ ה ╩ ⇔≡™╢ ─ ≤ⱴ♇♅fi◓

ⱳ▬fi♩─ ⌂  

ᵒ ─ ≢◑ꜗ♇ⱪ⅜≥─ ╘╠╣∕℮⅛─ ⇔╩ ╢↓≤  

ᵓ ─ ≤ ─  

ᵔ ─ ה ─ ≤ ▪Ⱨכꜟ─ ≢№╢  

 

3.2.2   

│ ☻Ɑכ☻─ ⌐╟╡ ⱴ♇ⱪ⌐ ≢⅝⌂™ ☻◐ꜟ≤ ☻◐ꜟ

─₈ ⌐ ⌂ ה ₉╩ ⌐⇔√╙─≢№╡ ⱴ♇ⱪ ⌐ ╩

∆╢√╘⌐ ∆╢╙─≢№╢  

─₈ ⌐ ⌂ ⌂ ⁸ ה ₉ │ ה ה

 ☿fi♃₈╢╟⌐כ ─ ₉⅔╟┘₈◌ꜞ◐ꜙꜝⱶꜚ♬♇♩◦₉♩כ⅛

╠ ⇔√ ∕─ ≤∕─ ⌐≈™≡ ⌐╟╢ ─ ⅔╟┘

─ ╩ ∫≡╙╠™ ↕╣√ ─ ─ ╩ ∫√  

 

3.2.3   

│ ⱴ♇ⱪ⅔╟┘ ─ ™ ⌐≈™≡ ╩ ≤⇔≡ ╩ ⇔

√╙─≢№╢ A3 ◘▬☼ ─ ≈ ╡─ ≤⇔ ⌐ⱴ♇ⱪ ─ ─ ≤

⇔≡₈ ☼כ♬ ₉─ ╩ ⇔√ │ ─ Step ↔≤⌐ ≤≤

╙⌐ ╩ ⇔√ │≢⅝╢∞↑ ⌂ ≤⇔ ⌐ ∆╢ ה ╩

∆≤≤╙⌐ ⇔╖╛∆↕╩ ⇔ ▬ꜝ☻♩≤ ⅝ ⇔─☿ꜞⱨ╩ ⅎ√  
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3. 3  

3. 3. 1  

 ☺ꜛⱩ◄▬♪─ │ ┼─▬fi♃ⱦꜙ

╡╟⌐כ ⇔√ ≥ꜟכꜙ☺◔☻ ─ ╩ 3-2⌐ ∆  

 

 

≥ꜟכꜙ☺◔☻ 3-2 ⅝  

 

⌐╟╢  

    ⌐╟╢ │ ᵑ☺ꜛⱩ◄▬♪ ─ ─♩כ◦ ─

ᵒ ♩☻ꜞ◒♇▼♅♩כ◦ 9 ─℮∟ ╩ √∆ ─ ᵓ ▪

fi◔כ♩┼─ ⌐╟╡ ∫√  

⌐╟╢  

⌐╟╢ │ ─ ▪Ⱨכꜟⱳ▬fi♩ ─ ⌐≈™≡

☺ꜛⱩ◄▬♪ ≤ ⌐ ↑ ♅▼♇◒ꜞ☻♩ 5 ─℮∟ ╩

√∆ ─ ⅔╟┘ ⌐ ∆╢ ─ ╩ ∫√  

┼─▬fi♃ⱦꜙכ  

⌐ ⇔☺ꜛⱩ◄▬♪ ─ ⅔╟┘ ─ ⌂≥⌐≈™≡ ▬

fi♃ⱦꜙכ◦כ♩╩╙≤⌐ ⅝ ╡ ╩ ∫√  
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3. 3.  ꜟכ♠ 2

 ♩☻ꜞ◒♇▼♅♩כ◦

♩☻ꜞ◒♇▼♅♩כ◦ 3-3 │ ♩כ◦ 3-4 ─ ⌐≈

™≡ / ⌂⇔ ≢♅▼♇◒∆╢╙─≢№╢ ♅▼♇◒ꜞ☻♩─ │

☺ꜛⱩכ◌ה♪ ♥◐☻♩╩╙≤⌐ ─ ≢ ∆╢ ╩ ↕∑╢ⱳ▬

fi♩ 9 ≤⇔√  

☺ꜛⱩכ◌ה♪ ♥◐☻♩≤│ ₈☺ꜛⱩכ◌ה♪ ▪♪Ᵽ▬◙₉כ ─√╘

⌐ ╦╣≡™√☺ꜛⱩכ◌ה♪ 30 ≢ ─♥◐☻♩≢№╡ ☺ꜛⱩה◌

♪כ ⅔╟┘ ─ⱳ▬fi♩ ≤ ≤∆═⅝ ה ╩╕≤╘√☺ꜛ

Ⱪכ◌ה♪─ ⌂ ─√╘─ ≢№╢  

 

ЎϴАϼ‮  OKʾ NGʾ N/A  

ˮṍḧʾᵓּז ʾ

ʾ ˯  

͍ʽᵓּז ʾ ʾ ʾᾼ Ἱ Υ ꜠ πṜ ήϦοΜϥ  

͎ʽ ỘṍḧϬ Φʼ ỘṍḧΥЙϾʾЯй ΨṜ ήϦοΜϥ  

ˮ χ ˯  ͏ʽỘ ˗ ˗ Υ Φ ΪϣϦοΜϥ  

͐ʽ χ ΥЌІϼйЦиπṜ ήϦοΜϥ  

ˮ χσΤπᶘ

ϭιάρʺ ϣϦ

θ ꜡ʾṪ ˯

 

͑ʽ ꜡ʾṪ йЦи(ex.ṁ σʺ‰ σʺσς)ΥṜ ήϦοΜϥ  

͒ʽ χ ᴮϞם Υ ʾἇ τṜ ήϦοΜϥ  

͓ʽ▫Ⱨπχ ᶤϞӡ ξΪΥἇ τṜ ήϦοΜϥ  

͔ʽ“ Ϟ︡Ϥ ϙ◒ ΥṜ ήϦοΜϥ  

͕ʽ π τṜ ήϦοΜϥ  

 ♩☻ꜞ◒♇▼♅♩כ◦ 3-3

 

 

 3-4 ☺ꜛⱩכ◌ה♪ ♩כ◦ 2  
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♅▼♇◒ꜞ☻♩ 

♅▼♇◒ꜞ☻♩ 3-5 │ ─ 3⅛ ⌐ ℮ 2

─ ⌐⅔™≡ №≡⌐ ∆╢ ─√╘⌐ ∆╢₈ ▪Ⱨכꜟ

ⱳ▬fi♩ ₉ 3-6 ─ ─♅▼♇◒⌐ ™√ ♅▼♇◒ │ ♅♩כ◦

▼♇◒ꜞ☻♩≤ ⌐ ☺ꜛⱩכ◌ה♪ ♥◐☻♩╩╙≤⌐ ─ ≢ ∆╢ ╩♅

▼♇◒ ≤⇔√  

 

ЎϴАϼ‮  OKʾNGʾN/A  

ˮϯС˔иЪϱрЕ˯

 

͍ʽ ˢπβϘβ ˗ιʾπΚϥ ˣΥ ԁήϦοΜϥ  

͏ʽṆ τᶨΤδϥ ꜡ʾὊᾓʺṪ ʾṪ ΥꜘήϦοΜϥ  

͐ʽꜛᾪϯС˔иχ₢ẤΥꜘήϦοΜϥ   

͑ʽꜛ χ ᶊϞ“ Υ‖ τṜ ήϦοΜϥ  

͒ʽ₈ῇ︡ χ ꜡ʾⱢᶊʺṪ ʾṪ ΥꜘήϦοΜϥ  

3-5 ♅▼♇◒ꜞ☻♩ 

 

 

 

3-6  
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▪fi◔כ♩  

☺ꜛⱩ◄▬♪─ ⌐ ⌐╟╢☺ꜛⱩ◄▬♪─ ╩ ℮▪fi◔כ♩ ╩

⇔√ ▪fi◔כ♩─ │ ☺ꜛⱩ◄▬♪≤ ⌐ ∆╢ 2 ☺ꜛⱩ◄▬♪

─ ─ ∟╩ ⌡╢ ☺ꜛⱩ◄▬♪─ ⌐╟╡ ≢⅝√▪Ⱨכꜟ

ⱳ▬fi♩─ ∕─ 1 ⅔╟┘ ─ ≤ ≤⇔√ ▪fi◔כ

♩─ │ ─ ╡≢№╢  

1 ☺ꜛⱩ◄▬♪─ 3 ה™⌂╙≢╠∟≤ה™╟ ™ ⌐╟╢ ≤∕─  

2 ☺ꜛⱩ◄▬♪─ 3 ה™⌂╙≢╠∟≤ה™⇔↕╛ ⇔™ ⌐╟╢ ≤

∕─  

3 ☺ꜛⱩ◄▬♪ ─ ∟ ┼─ ▪Ⱨכꜟ

ⱳ▬fi♩ ─ ☺ꜛⱩ◄▬♪─ ⌐ ∆╢ ╕∫√ↄ ה™⌂╦

℮⧵ה™⌂╦ ℮⧵╙≡≥ה℮ ℮ ⌐╟╢ ≤∕─  

 4 ∕─  

 

▬fi♃ⱦꜙכ◦כ♩  

▬fi♃ⱦꜙכ◦כ♩│ ╩ ≤⇔√ ╩ ∆╢√╘─

⌐ ▪♪Ᵽ▬◙כ ╩ ≤⇔√▬fi♃ⱦꜙכ⌐ ™╢₈

▪♪Ᵽ▬◙כ ₉≤ ☺ꜛⱩ◄▬♪ 1ﬞ ⌐ ╩

≤⇔√▬fi♃ⱦꜙכ⌐ ™╢₈ ₉─ 2 ≢ ⇔√ ∕╣∙╣─▬fi♃

ⱦꜙכ◦כ♩─ ╩ ⌐ ∆  

  Ẽ ▪♪Ᵽ▬◙כ  

☺ꜛⱩ◄▬♪ ─ ─ ⌐▪Ⱨכꜟⱳ▬fi♩│ ↕╣≡™√⅛  

☺ꜛⱩ◄▬♪ ─ ─▪Ⱨכꜟⱳ▬fi♩─ │ ⌂╙─≢№∫√⅛  

☺ꜛⱩ◄▬♪ ≤ ─ ─ ⌐ ™│№∫√⅛  

☺ꜛⱩ◄▬♪ ≤ ─ ⌐ │№∫√⅛  

☺ꜛⱩ◄▬♪─ │ ─ ▪Ⱨכꜟ─ ⌐ ≢№╢≤ ℮⅛  

☺ꜛⱩ◄▬♪ ─ ─ ⌐≈™≡ ∂√↓≤  

∕─ ≠™√  

Ẽ ☺ꜛⱩ◄▬♪ 1ﬞ ≢  

☺ꜛⱩ◄▬♪ ─ ─ ⌐ │№∫√⅛  

☺ꜛⱩ◄▬♪ ─ ⌐ │№∫√⅛  

☺ꜛⱩ◄▬♪─ │ ☺ꜛⱩ◄▬♪ ⌐ ⌂ ╩ ⇔√≤ ℮⅛  

☺ꜛⱩ◄▬♪─ │⁸☺ꜛⱩ◄▬♪ ─ ⌐ ≢№╢≤ ℮⅛  

⌐ ∂√↓≤╛ ∫√↓≤  
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≢│ ⇔√☺ꜛⱩ◄▬♪─ ╩ ∆╢√╘─◄◐☻Ɽכ♩꜠ⱦꜙכ≤

╩ ∆╢√╘─ 1 1 ▬fi♃ⱦꜙכ⌐≈™≡ ∕╣∙╣─

≤ ⅔╟┘ ╠⅛≤⌂∫√ ┼─ ╩ ═╢  

 

4. 1 ─ ◄◐☻Ɽכ♩꜠ⱦꜙכ  

 ☺ꜛⱩ◄▬♪─ ≤ ⅔╟┘ ─ ⌐≈™≡ SME ≤ ID

┼─◄◐☻Ɽכ♩꜠ⱦꜙכ╩ ⇔√  

 

4. 1. 1 ꜠ⱦꜙכ 

 ⇔√☺ꜛⱩ◄▬♪─ ─ ╩ ∆╢√╘ ─ ╩ ╠╣√ ◐ꜗ

ꜞ▪◖fi◘ꜟ♃fi♩ ╩ ⌐꜠ⱦꜙכ╩ ⇔√ 2019 11 20 ⌐꜠ⱦꜙכ

╩ ⇔ ─ ─ ≢꜠ⱦꜙכ╩ ∫≡™√∞™√ ₒ↔ ™√∞⅝√™

ₓ┼─ ⌐╟╡ ╩ √  

꜠ⱦꜙכ⌐╟╡ ─ ה↕ ה ─ꜟכ♠ ⌐≈™≡│

⌂ ⅜ ╠╣√ ╕√ ▪Ⱨכꜟⱳ▬fi♩─ ≤☺ꜛⱩכ◌ה♪─ ╩ ⌐∆╢↓≤

⌐≈™≡│ ≢№╢≤─ ╩ ╠╣√↓≤⅛╠ ☺ꜛⱩ◄▬♪─ │ ⇔≡™╢

╙─≤ ⅎ╠╣╢  

╛∆↕≤ ─ ⌐≈™≡ ⇔™ ╡ ╖≢№╡ ⌐ ⇔≡╖⌂™≤

╦⅛╠⌂™ ⅜ ⇔ↄ ─Ⱳꜞꜙכⱶ⅜№╡ ╣⌂™ ⅜ ™≤™∫√ ⌐

⅔™≡ ⌐╟╢ ─ ⌐≈™≡│ ⅜ ™↓≤⅜ ↕╣√ ╕√

─ ─ ─ ⌐╟╡ ⌐⅛⅛╢ ─Ᵽꜝ≈⅝⅜ ⅝™↓≤⅜

↕╣╢√╘ ≢─ │ ≢№╢≤™℮ ⅜ ↕╣√  

 

4.1.2  ꜠ⱦꜙכ 

 ☺ꜛⱩ◄▬♪─ ┘ ─ ╩ ∆╢√╘ ─ ╩ ╠╣√

≢№╢ ╩ ⌐꜠ⱦꜙכ╩ ⇔√ │ 2019 11 26

12 3 ╕≢≢ ⱷכꜟ≢꜠ⱦꜙכ ╩ ⇔ ꜠ⱦꜙכ╩ ∫≡™√∞™√ ₒ

⌐ ≠ↄ ⅔x╟┘o ☺ꜛⱩ◄▬♪─ ≠↑ ─√╘─☺ꜛⱩ◄▬♪ ─x₈

↔ה ₉ ┼─◖ⱷfi♩─ ⌐╟╡ ╩ √  

 ꜠ⱦꜙכ⌐╟╡ ⌐ ≠ↄ

─ ⌐⅔↑╢ ⅔╟┘ ⌐ ≠ↄₒ ₓₒ

ₓₒ ₓₒ ₓ─ ⌐⅔↑╢ ≠↑ ─ ─ │

⌡ ≢№╢↓≤⅜ ↕╣√  

 1. ⌐≈™≡ ₈ ⱴ♇ⱪ≢│ ₒ ™ ₓ ⌐ ─ ⅜ ↕

╣≡™╢ ╙∫≤▪Ⱨכꜟ⇔√ ≤⇔≡│≥℮⅛₉≤─ ⌐╟╡ ⱴ♇ⱪ─

─ ─ ⅜ ↕╣√  
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4. 1. 3 ☺ꜛⱩ◄▬♪─  

 ꜠ⱦꜙכ⅔╟┘ ꜠ⱦꜙכ─ ≤ ⌐ ⇔ ─╟℮⌐☺ꜛⱩ◄▬

♪─ ╩ ∫√  

ⱴ♇ⱪ v2  

 ̧ ≢─ ╛∆↕⌐ ⇔ ⱴ♇ⱪ ⌐№╢ ⱥהꜟ◐☻ꜟ◌♬◒♥הꜟ◐☻

כꜞ◗♥◌─ꜟ◐☻ⱴfiכꜙ ─ ↑╩ 1 ⅛╠ 3 ⌐ ⇔√  

v2  

 ̧ ⌐≈™≡ ≢ 10 Ɑכ☺№∫√Ⱳꜞꜙכⱶ⅛╠꜠▬▪►♩╩ ⇔ ⱴ

♇ⱪ≤ ∂ ◘▬☼ ─ 1 ⌐ ⅎ╢↓≤⌐╟╡ ≢─Ⱳꜞꜙכⱶ ─

╩ ∫√  

 ̧ ⅜ ™↓≤⅛╠ ╛∆↕⌐ ⇔ ╩ ꜞ☻♩≤⇔√  

 ̧ ⇔╛∆↕╩ ⇔ ⌐≈™≡│₃ ה │ợ─ ╩ ─

⌐ ⇔√  

 ̧ ▬ꜝ☻♩╩ ⇔ ⱴ♇ⱪ≤─▬ⱷכ☺─ ╩ ∫√  

v2 10  

 ̧ ⱴ♇ⱪ─♦◙▬fi ⌐ ™ ─ ╩ ∫√  

 ̧ ꜠ⱦꜙכ≢ ↕╣√₈ ─ ₉┼─ ≤⇔≡ Step ─

⌐₈℮╕ↄ ↑⌂™≤↓╤│ ≢ ⇔≡╖╕⇔╞℮₉─ ╩ ⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

29 

 

4. 2 ─ 1 1  

  ☺ꜛⱩ◄▬♪─ ╩ ∆╢√╘ 1 ●▬♄fi☻

2019 11 12 ⌐⅔™≡☺ꜛⱩכ◌ה♪ ╩ ⇔√ 2019 12 18 ⌐

⌐⅔™≡ ┼─ ╩ ⇔ ╩ ∫√ ─ ⇔ ⅜№∫√╙─≠ↄ╡

◘ⱳכ♩ ─ 2 ⌐ ⇔ 1 1 ≢ ╩ ⇔√  

│ 2019 12 26 ≤ 27 ─ 2 ≢ ∕╣∙╣╩ 1

2≤⇔ 1│ 12 26 2│ 12 27 ⌐ ♩כ◦ ─

⌐ ⇔≡╙╠™ ─ 15:45⅛╠ 1 ╩ ⌐ ⇔√  

 

4. 2. 1 1 1 ─  

1 1 ─ ≢─ ╩ ⌐ ∆  

♅▼♇◒ 

☺ꜛⱩ◄▬♪ ─ ─♩כ◦ ⌐≈™≡ ╟⌐♩☻ꜞ◒♇▼♅♩כ◦

╢ ♅▼♇◒╩ ∫√ ♅▼♇◒ꜞ☻♩ 9 ─℮∟ 1│♅▼♇◒ 1 3─ 3

2│♅▼♇◒ 2─ 1 ⅜ ≤™℮ ≢№∫√ 1 2─

─♅▼♇◒ │ 4-1─ ╡≢№╢  

 

♩☻ꜞ◒♇▼♅♩כ◦ 4-1 ♅▼♇◒  

ЎϴАϼ‮  Ẹ יּ 1 Ẹ  ͎יּ

ˮṍḧʾᵓּז ʾ

ʾ ˯  

͍ʽᵓּז ʾ ʾ ʾᾼ Ἱ Υ ꜠ πṜ ήϦοΜϥ ͤ͠ ͣ͜ 

͎ʽ ỘṍḧϬ Φʼ ỘṍḧΥЙϾʾЯй ΨṜ ήϦοΜϥ ͤ͠ ͤ͠ 

ˮ χ ˯  ͏ʽỘ ˗ ˗ Υ Φ ΪϣϦοΜϥ ͤ͠ ͣ͜ 

͐ʽ χ ΥЌІϼйЦиπṜ ήϦοΜϥ ͣ͜ ͣ͜ 

ˮ χσΤπᶘ

ϭιάρʺ ϣϦ

θ ꜡ʾṪ ˯

 

͑ʽ ꜡ʾṪ йЦи(ex.ṁ σʺ‰ σʺσς)ΥṜ ήϦοΜϥ ͣ͜ ͣ͜ 

͒ʽ χ ᴮϞם Υ ʾἇ τṜ ήϦοΜϥ ͣ͜ ͣ͜ 

͓ʽ▫Ⱨπχ ᶤϞӡ ξΪΥἇ τṜ ήϦοΜϥ ͣ͜ ͣ͜ 

͔ʽ“ Ϟ︡Ϥ ϙ◒ ΥṜ ήϦοΜϥ ͣ͜ ͣ͜ 

͕ʽ π τṜ ήϦοΜϥ ͣ͜ ͣ͜ 

 

 

1 1 ─  

 ≢☺ꜛⱩ◄▬♪─ ≤ ™ ⅔╟┘ ─ ╩ ⇔√ ╩ ⇔√

2 ─ │ ⇔√ ≤─ ⅔╟┘ ─┌╠≈⅝⅜╖╠╣√

╕√ ⌐≈™≡│ ⅜ 51 │ 58 ≢№╡ ─ 60

≢ ⇔√ 4-2  
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4-2 ☺ꜛⱩ◄▬♪ 1 1  

 

 

 ╕√ ─ ─ ╩ ⇔ ╩ ∫√ 11 ─

2 ⌐ ⇔≡ ─ ⅜ ╠╣√  

 ̧ ⱴ♇ⱪ ─₈ ™ ₉≤ ─ │ ∑∏⌐ ╩ ╘√  

 ̧ ╡─ ⅜ ╦╣⌂™ Step⅜№∫√  

 ̧ ⱴ♇ⱪ─ ⌐ ╩ ╢ ╩≈↑╢√╘─ ⌐ ∆╢ ⅜№∫√  

 ̧ Step2⌐⅔™≡ ◌ꜞ◐ꜙꜝⱶ─ ⌐≈™≡ ⅜№∫√  

 

♅▼♇◒ 

☺ꜛⱩ◄▬♪ ─ ♅▼♇◒⌐⅔™≡ ─♩כ◦ ─ ⅜ ╠╣√

4-3  

 4-3 ☺ꜛⱩ◄▬♪ ─ ─  

 
ˮ χ ˯  ˮ χ πᶘϭιάρʺ ϣϦθ ꜡ʾṪ ˯  

Ⱨ  Ⱨῇ Ⱨ  Ⱨῇ 

Ẹ ‮͕͍ ͍יּ  ͎͐‮  ͌‮  ͑‮  

Ẹ ‮͔ ͎יּ  ͍͐‮  ͎‮  ͏‮ ˢⱧ χ͎‮ ψ⌡ ˣ 

 

⌐≈™≡│ ♅▼♇◒ꜞ☻♩ 9 ─℮∟ 1│♅▼♇◒ 6,7╩ ↄ 7

2│♅▼♇◒ 1,6,7╩ ↄ 6 ⅜ ≤⌂╡ ♅▼♇◒ ─ ╩ √

∆ ⅜ ⇔√ ≤╙⌐ 3. ─♃☻◒꜠ⱬꜟ─ 4. ה ─꜠

ⱬꜟ─ 8. ╛ ╡ ╖ ─ 9. ⌂ ─ 4 ⌐ ⅜ ╠╣√  

─ ⌐≈™≡│ ☺ꜛⱩ◄▬♪─ ⌐╟╢ │ ╠╣∏ ☺ꜛⱩ◄▬♪

─ ⌐╟╡ ↕╣╢ │ ≢№╢↓≤⅜ ╠⅛≤⌂∫√  

1 2─ ─♅▼♇◒ ╩ 4-4⌐ ∆ ↑│ ⅛╠ ⌐

⇔√  

 

 

 
Ⱳḧ( ) 

)χⱲḧ∑ם ) 

Ẹ יּ 1 Ẹ יּ 2 

 10 15 15.5 

Step͍ 20 8 11.5 

Step͎ 10 3 9.5 

Step͏ 10 4 10.5 

Step͐ 10 21 11 

› ὓ 60 51 58 
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♩☻ꜞ◒♇▼♅♩כ◦ 4-4 ♅▼♇◒  

ЎϴАϼ‮  Ẹ יּ 1 Ẹ  ͎יּ

Ⱨ  Ⱨῇ Ⱨ  Ⱨῇ 

ˮṍḧʾᵓּז ʾ

ʾ ˯  

͍ʽᵓּז ʾ ʾ ʾᾼ Ἱ Υ ꜠ πṜ ήϦοΜϥ ͤ͠ ͤ͠ ͣ͜ ͣ͜ 

͎ʽ ỘṍḧϬ Φʼ ỘṍḧΥЙϾʾЯй ΨṜ ήϦοΜϥ ͤ͠ ͤ͠ ͤ͠ ͤ͠ 

ˮ χ ˯

 

͏ʽỘ ˗ ˗ Υ Φ ΪϣϦοΜϥ ͤ͠ ͤ͠ ͣ͜ ͤ͠ 

͐ʽ χ ΥЌІϼйЦиπṜ ήϦοΜϥ ͣ͜ ͤ͠ ͣ͜ ͤ͠ 

ˮ χσΤ

πᶘϭιάρʺ

ϣ Ϧ θ

꜡ʾṪ ˯  

͑ʽ ꜡ʾṪ йЦи(ex.ṁ σʺ‰ σʺσς)ΥṜ ήϦοΜϥ ͣ͜ ͤ͠ ͣ͜ ͤ͠ 

͒ʽ χ ᴮϞם Υ ʾἇ τṜ ήϦοΜϥ ͣ͜ ͣ͜ ͣ͜ ͣ͜ 

͓ʽ▫Ⱨπχ ᶤϞӡ ξΪΥἇ τṜ ήϦοΜϥ ͣ͜ ͣ͜ ͣ͜ ͣ͜ 

͔ʽ“ Ϟ︡Ϥ ϙ◒ ΥṜ ήϦοΜϥ ͣ͜ ͤ͠ ͣ͜ ͤ͠ 

͕ʽ π τṜ ήϦοΜϥ ͣ͜ ͤ͠ ͣ͜ ͤ͠ 

 

 

▪fi◔כ♩ 12  

 1 1 ▪fi◔כ♩┼─ ╩ ╘√ 1 2─ │ ≤╙⌐ 

Q1 ☺ꜛⱩ◄▬♪─ │₈╟™₉ Q2 │₈╛↕⇔™₉ Q3 ☺ꜛⱩ◄▬♪

─ ∟⌐≈™≡│ ☺ꜛⱩ◄▬♪─ ─

≤ ⇔√▪Ⱨכꜟⱳ▬fi♩ ☺ꜛⱩ◄▬♪─ ─ 4 ∆═≡⌐≈™≡₈∕℮

℮₉≢№∫√  

 ┼─ ≢│ Q1 ≢│ ₈ ╪≢™╢℮∟⌐ ⇔ↄ⌂∫√ 1 ₉

₈☺ꜛⱩכ◌ה♪─ ─ ⅜╦⅛∫√ 2 ₉ Q2 │ ₈ ™╛∆⅛∫√

1 ₉₈ ⅛ↄ ⅛╣≡™√─≢ ╛∆ↄ ⅛╡╛∆⅛∫√ 2 ₉ Q3

─ ∟─ ≢│ ₈ ╘≡ ╕≢⇔≡⅝√ ⅜≥─╟℮⌂╙─∞∫√⅛⅜

⅛∫√ 1 ₉₈☺ꜛⱩכ◌ה♪─ ↑⌐⌂╢ ⱥꜙכⱴfi☻◐ꜟ≢│ ⅛╠ ╘

╠╣╢ ⅜╦⅛╢ 2 ₉ ≢│ ₈☺ꜛⱩכ◌ה♪╩ ⇔╛∆ↄ⌂

╢ 1 ₉₈☺ꜛⱩכ◌ה♪─ ─ ⅜╦⅛╢ 2 ₉ ☺ꜛⱩ◄▬♪─

─ ≢│ ₈ ⌐╙▪Ⱨכꜟ≢⅝╢ⱳ▬fi♩⅜№╢─∞⌂≤ ⅎ√ 1 ₉₈≥

℮ ∆╣┌╟™⅛ ⅛∫√ 2 ₉ Q4 ≢│ ₈ ─ ⅜⇔╛∆ↄ⌂

∫√ 1 ₉₈ ─ ⅜ ⅛∫√ 2 ₉≤─ ⅜╖╠╣√  

╕√ Q3 ─ ⇔√▪Ⱨכꜟⱳ▬fi♩⌐≈™≡│ ≤╙ⱥꜙכⱴfi☻◐ꜟ ╩

⇔≡⅔╡ ₈1 ╩ ⌐ ╘╠╣╢╟℮⌐ ─ ╛ ⌐ ╡ ╪∞₉₈2

⌂ ⅝╛ ╩ ↄ↓≤⌂ↄ ╡ ╩ ╘╢₉ 1 ₈1 ⅔ ⌐ ה

⇔≡™√∞↑╢╟℮⌐ ⌐ ╡ ╗₉₈2 ─ ⌐ ⇔ ⅜≢⅝╢₉

2 ≢№∫√  
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4. 2. 2 1 1 ─ ≤  

 ☺ꜛⱩ◄▬♪─ ⅔╟┘ ⌐≈™≡│ ⌡ ⌂ ⅜ ╠╣√ ₈ ⇔ↄ⌂

∫√₉₈ ה™∆╛ ⅛╡╛∆™₉≤™∫√◖ⱷfi♩ ה ┼─₈∕℮

℮₉≤─ ⅛╠ ☺ꜛⱩ◄▬♪│ ARCS⸗♦ꜟ⌐⅔↑╢ₒ Aₓ≤ₒ Sₓ

╩ √⇔≡⅔╡ ╕√ ▪Ⱨכꜟⱳ▬fi♩─ ┼─ ≤₈ ╘≡ ╕≢⇔≡⅝√ ⅜

≥─╟℮⌂╙─∞∫√⅛⅜╦⅛∫√₉₈ ⅛╠ ╘╠╣╢ ⅜ ⅛∫√₉≤™∫√◖ⱷfi

♩⅛╠ ₒ Rₓₒ Cₓ╙ √⇔≡™╢↓≤⅜ ↕╣√ ↓╣╠⌐╟╡ ☺ꜛⱩ

◄▬♪─ ≠↑ ─ │ ⇔≡™╢≤ ⅎ╠╣╢  

 ─ ╛ ⅛╠ ─ ⅜ ╠⅛≤⌂∫√  

 ̧ ☺ꜛⱩ◄▬♪─ ─╖≢ ─♩☻ꜞ◒♇▼♅♩כ◦ ╩∆═≡ √∆

╩♩כ◦ ↕∑╢↓≤ ☺ꜛⱩ◄▬♪─ ╡ ∟ │ ≢№╢  

 ̧ Step ─↓╣╕≢─ ⌐ ╩ ╢ ⅜ ⅛╡≠╠™  

 ̧ Step ─↓╣⅛╠ ┬↓≤⌐≈™≡│ ╒≤╪≥ ╡⅜≢⅝⌂⅛∫√  

 ̧ Step3⅔╟┘ Step4≢│ ─ ⌐≈™≡ ⅎ√╡ ≤⇔≡╕≤╘╢ ⅜№╢

√╘ ╘ ╘╠╣√ ≢│ ⅜ ⇔⌂™ ⅜№╢  

 ̧ ⱴ♇ⱪ ─₈ ™ ₉≤ ─ │╒≤╪≥ ↕╣≡™⌂⅛∫√   

 ̧ ⱴ♇ⱪ─ ╩ ∆ Step─ ≤ ⅜ ⅛╡≠╠™  

 ̧ ─₃≤ợ─♅▼♇◒ │ ↄ ↕╣⌂⅛∫√  

↓╣╠─ ─℮∟ ₈☺ꜛⱩ◄▬♪─ ─╖≢ ─♩☻ꜞ◒♇▼♅♩כ◦ ╩

∆═≡ √∆ ╩♩כ◦ ↕∑╢↓≤ ☺ꜛⱩ◄▬♪─ ╡ ∟ │ ≢№╢₉↓

≤⌐≈™≡│  Step ─ ⌐⅔™≡ ─ ⅜ ⇔ ▪Ⱨכꜟⱳ▬fi♩─

⅜ ≢№╢↓≤⅛╠ Step34ה╩ ≢ⱨ◊꜡כ∆╢↓≤╩ ⇔√ ≤∆╢  

╕√ ₈Step ─↓╣╕≢─ ⌐ ╩ ╢ ⅜ ⅛╡≠╠™₉ ⌐≈™≡│ ⱴ♇ⱪ

≢─ ⌐⅔™≡₈꜠ⱬꜟ₉│ ⇔≡™⌂™↓≤╩ Step1─ ≢ ╩⇔≡™

╢⅜ ≢ ╩№→╢⌂≥ ⌂ ╩ ℮↓≤≢ ∆╢  

₈Step3⅔╟┘ Step4≢│ ─ ⌐≈™≡ ⅎ√╡ ≤⇔≡╕≤╘╢ ⅜№╢

√╘ ╘ ╘╠╣√ ≢│ ⅜ ⇔⌂™ ⅜№╢₉ ⌐≈™≡│ ⅜

⇔⌂™ ⌐ ∟ ∫≡ ╩ ℮ ╩ ∆╢√╘ ╕≢⌐ ─ ╩ ↑╢  

Step ≢₈╒≤╪≥ ╡⅜≢⅝⌂⅛∫√₉↓≤⌐≈™≡│ 1ﬞ ─ ≢

│ ◌ꜞ◐ꜙꜝⱶ─ ⌐≈™≡╟ↄ╦⅛∫≡™⌂™↓≤⅜ ≤ ⅎ╠╣╢ ↓╣⌐≈

™≡│ ≤ ─℮ⅎ ─ ╩ ⌐ ╡⇔≡⅔ↄ↓≤╩ ∆╢   

∕─ ─ ⌐≈™≡│ ─╟℮⌐ ⇔ ☺ꜛⱩ◄▬♪─ v3 ╩ ∫√  

ⱴ♇ⱪ v3 13  

 ̧ ⌐ ⇔≡™√₈ ™ ₉│ ╒≤╪≥ ↕╣≡™⌂⅛∫√√╘ ⇔ ꜠▬▪

►♩─ ╩ ∫√  

v3 14  

 ̧ │╒≤╪≥ ↕╣≡™⌂⅛∫√√╘ ─╖─꜠▬▪►♩⌐ ⇔√  



 

33 

 

 ̧ Step↔≤─ 3 ╩└≤≈⌐ ⇔ ∕─ ⌐ ⇔√ Step ≤─

≈⌂⅜╡╩ ≢ ⇔√  

 ̧ ☼כ♬ ─ ≤ Step4─ ▬ꜝ☻♩≤ ⅝ ⇔─ ╩ ⇔√  

 ̧ ╩ ∆ Step─ ≤ ⅜ ⅛╡≠╠⅛∫√√╘ Step─ ≤

─ ◘▬☼╩ ∂ ⅝↕≤⇔√  

 ̧ Step─ │ ⅛╠ Step1ќ2ќ3─ ⌐ ⇔ Step4│ ─╖ ⌐

∆╢↓≤≢ ─ ⅝⌐ ⅜ ∂⌂™╟℮ ⇔√  

 ̧ ≤ ─ ╩ ⇔╛∆™╟℮ Step─ ╩ ≢ ╖ ╩ ↑√  

 

─♅▼♇◒ │ ↄ ↕╣≡™⌂⅛∫√ ⌐≈™≡│ ♅▼♇◒ ≤⇔≡≢│

⌂ↄ ≤ ה ─ ╩ ∆╢ ≤⇔≡─ ⌐≤≥╘ ─ │ ╦

⌂™↓≤≤∆╢  
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4. 3 ─  

─ ⌐⅔↑╢ ╩ ℮√╘ 2020 1 14 13 30 15 30⌐

⌐⅔™≡ ▪♪Ᵽ▬◙2כ ⅔╟┘ 1 ─ 3 ⌐╟╢ ╩ ⇔

√ 1 1 ⌐⅔↑╢ 2 ⅔╟┘ 1 1 ⌐ ⅛╠─ ⇔ ⌐╟╡☺ꜛ

Ⱪ◄▬♪╩ ⇔√ 3 ╩ ⅎ√ 5 ╩☺ꜛⱩ◄▬♪ ≤⇔ ☺ꜛⱩ◄▬♪ ─

⇔ ─⌂⅛∫√ ╩ ≤⇔√ ⌐∕╣∙╣─ ▪Ⱨכꜟⱳ▬fi♩

─ ╩ ╩ ⇔ ∕─ ─ ╩ ∫√  

 

4.3. 1 ─  

─ │ ╙─≠ↄ╡◘ⱳכ♩ 15 ─℮∟ ─ 3 ╩

ↄ 12 │ 0 0 12 100 ≢№∫√ ─ │ 20 1

8.3 30 7 58.3 40 3 25.0 50 1 8.3 ☺ꜛⱩ◄▬♪ ⌐

╢ │ (U)5 41.7 (NU)7 58.3 ≢№∫√  

│ ≢ ⌐ ╖─ ╩ ⇔≡╙╠™ ⌐ ▪Ⱨכꜟⱳ▬

fi♩ ⌐ ↕╣√▪Ⱨכꜟⱳ▬fi♩ ─◌►fi♩≤ ─ ╩ ∫√ │

▪Ⱨכꜟⱳ▬fi♩ ─ ⌐≈™≡ ♅▼♇◒ꜞ☻♩─ 5 ₈1 ≢∆╕

∆ ╢№≢ה∞ ⅜ ↕╣≡™╢₉₈2 ⌐ ⅛∑╢ ה ה ⅜

↕╣≡™╢₉₈3 ▪Ⱨכꜟ─ ⅜ ↕╣≡™╢₉₈4 ─ ╛ ⅜

⌐ ↕╣≡™╢₉₈5 ─ ה ה ⅜ ↕╣≡™╢₉─♅▼♇◒

╩ ∫√ ─♅▼♇◒ ╩ 4- 5⌐ ∆  

 

 4-5 ─ ≤ ─ ⅔╟┘ ─♅▼♇◒  

    Ṝ  Ṝ χЎϴАϼὫᴮ 

‮ ͍ ‮ 2 ‮ 3 ‮ 4 ‮ 5 

►

יּ
Ἢ 

U1  30  4 OK OK NG OK OK 

U2  40  3 OK OK NG OK OK 

U3  30  4 OK OK NG OK OK 

U4  40  3 OK OK NG OK NG 

U5  30  2 OK NG NG OK OK 

►

יּ
Ἢ 

NU1  30  1 OK NG NG NG OK 

NU2  30  6 OK OK OK OK OK 

NU3  30  4 OK OK OK OK OK 

NU4  50  1 OK NG NG OK NG 

NU5  30  6 OK OK NG OK OK 

NU6  20  3 OK OK OK NG NG 

NU7  40  4 OK OK OK OK OK 
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4.3. 2 ─  

─ ▪Ⱨכꜟⱳ▬fi♩ ─  

⌐⅔↑╢ ▪Ⱨכꜟⱳ▬fi♩ ⌐ ↕╣√▪Ⱨכꜟⱳ▬fi♩ │

│ 2 4≢ │ 3.2 SD=0.8 │ 1 6≢ │ 3.6

SD=2.1≢№╡ │ ⅜ ↄ ┌╠≈⅝│ ─ ⅜ ™ ≤⌂∫√  

│ ♅▼♇◒ꜞ☻♩⌐╟╡♅▼♇◒⇔√ ⅜ ≢№∫√ ─ ⌐≈

™≡ │ ≢ │ 3.6 SD=0.5 │ 2 ≢

│ 3.7 SD=1.4 ≢№╡ ≤ ⌐ │ ⅜ ↄ ┌╠≈⅝│

⅜ ⅛∫√  

─ ≤ ─ ▪Ⱨכꜟⱳ▬fi♩ ─ ╩ 4- 6⌐ ∆  

 

4-6 ─ ▪Ⱨכꜟⱳ▬fi♩ ─  

    Ṝ  Ṝ χЎϴАϼὫᴮ 

‮ ͍ ‮ 2 ‮ 3 ‮ 4 ‮ 5 OK‮  

►

יּ
Ἢ 

U1  30  4 OK OK NG OK OK 4 

U2  40  3 OK OK NG OK OK 4 

U3  30  4 OK OK NG OK OK 4 

U4  40  3 OK OK NG OK NG 3 

U5  30  2 OK NG NG OK OK 3 

ỡ 3.2

ˢSD=0.8ˣ 

˕ ˕ ˕ ˕ ˕ 3.6

ˢSD=0.5ˣ 

ᶤ›(̋) ˕ 100̋ 80̋ ͌̋ 100̋ 80̋ ˕ 

►

יּ
Ἢ 

NU1  30  1 OK NG NG NG OK 2 

NU2  30  6 OK OK OK OK OK 5 

NU3  30  4 OK OK OK OK OK 5 

NU4  50  1 OK NG NG OK NG 2 

NU5  30  6 OK OK NG OK OK 4 

NU6  20  3 OK OK OK NG NG 3 

NU7  40  4 OK OK OK OK OK 5 

ỡ˗ 3.6

ˢSD=2.1ˣ 

˕ ˕ ˕ ˕ ˕ 3.7

ˢSD=1.4ˣ 

ᶤ›(̋) ˕ 100̋ 71.4̋ 57.1̋ 71.4̋ 71.4̋ ˕ 

 

♅▼♇◒ ⌐≈™≡│ ₈1 ⅜ ↕╣≡™╢₉│ ה ≤╙

⌐ 12 ⅜ 100 ≢№∫√ ₈2 ⌐ ⅛∑╢ ה ה ⅜

↕╣≡™╢₉│ │ 5 4 ⅜ 80 │ 7 5 ⅜
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71.4 ₈4 ─ ╛ ⅜ ⌐ ↕╣≡™╢₉⌐≈™≡│

│ 5 ⅜ 100 │ 5 ⅜ 71.4 ₈5 ─ ה

ה ⅜ ↕╣≡™╢₉⌐≈™≡│ │ 5 4 ⅜ 80

│ 7 5 ⅜ 71.4 ≢№∫√  

₈3 ▪Ⱨכꜟ─ ⅜ ↕╣≡™╢₉⌐≈™≡│ │ 5

⅜ 0 ≢№╡ │ 4 ⅜ 57.1 ≢№∫√  

 

─  

─ ⌐≈™≡│ ⅜ 15.00 ⅛╠ 35.37 ≢ 25.09

SD=8.6 │ 5.00 ⅛╠ 37.55 │ 19.44 SD=12.7 ≢№

╡ ─ ⅜ ⅛∫√ √∞⇔ ─℮∟ NU6⌐≈™≡│ ≤

─ ⅛╠∕─ ≢─ ─ ⅜ ⇔⅛∫√√╘ ∟ ∫≡╙╠™ ─

╩ ╘√ NU6╩ ↄ 6 ─ ⌐≈™≡╙ 22.11 ≢№╡ ─ ⅜ ⅛∫√

─ ─ ╩ 4- 7⌐ ∆  

 

4-7 ─ ≤☺ꜛⱩ◄▬♪ ה ↔≤─  

    Ⱳḧ( ) 

►

יּ
Ἢ 

U1  30  24.40 

U2  40  35.37 

U3  30  18.15 

U4  40  15.00 

U5  30  31.56 

ỡ 25.09ˢSD=8.6ˣ 

►

יּ
Ἢ 

NU1  30  31.46 

NU2  30  9.33 

NU3  30  37.55 

NU4  50  14.23 

NU5  30  10.46 

NU6*  20  5.00 

NU7  40  28.46 

ỡ 19.44ˢSD=12.7  x

(NU6 Ϭ Ψ ỡ 22.11) 

̞ *ψῇ ™ ϬẐϛθּי         
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4.3.3   

 ─ │ ─ ▪Ⱨכꜟⱳ▬fi♩ ─ ⅔╟┘

─ ⌐≈™≡ ☺ꜛⱩ◄▬♪ ≤ ≤╩ ∆╢↓≤⌐╟╡ ☺ꜛⱩ◄

▬♪─ ╩ ∆╢↓≤≢№∫√  

─ ⅛╠ ☺ꜛⱩ◄▬♪ │ ≤ ⇔≡▪Ⱨכꜟⱳ▬fi♩─

⌐ ─┌╠≈⅝⅜ ⌂ↄ ≤╙ ≢⅝≡™╢↓≤ ▪Ⱨכꜟⱳ▬fi♩≤⇔≡

─ ╛ ⅜ ⌐ ↕╣≡™╢↓≤⅜ ╠⅛≤⌂∫√ ↓╣╠─↓≤⅛╠ ☺

ꜛⱩ◄▬♪─ │ ⱥꜙכⱴfi☻◐ꜟ⌐⅔™≡▪Ⱨכꜟⱳ▬fi♩─ ╩ ⇔

⌐▪Ⱨכꜟ≢⅝╢↓≤⅜№╢≤™℮ ≠⅝╩ ∆↓≤⅜≢⅝√≤ ≢⅝╢  

 ╕√ ⌐≈™≡│ ─ ⅜ ⅜ ↄ⌂∫√ ≤⇔≡ ♅▼♇◒ꜞ

☻♩ ₈3 ▪Ⱨכꜟ─ ⅜ ↕╣≡™╢₉⌐ ⇔ ─№╢▪Ⱨכꜟⱳ▬fi♩

─ ╩ ∆√╘⌐╟╡ ╖ ╪∞ ╩ ∫√↓≤ ─℮∟ 1 ⌐≈™≡│

⌂ ⌐ ╠∏ ⇔√√╘ ⅜ ⅛∫√↓≤⅜ ⇔≡™╢╙─≤ ⅎ╠╣╢ ∕

─√╘ ☺ꜛⱩ◄▬♪ ⌐╟╢ ─ ≤™℮ ─ ⌐⅔™≡ ≢№╢≤

─ ╩ ∆↓≤│≢⅝⌂™  

⇔⅛⇔ ─ ⌐⅔™≡│ ↓╣╕≢ ∫≡⅝√╟℮⌂ ╩ ⅛╠ ⅝ ∆

─ ⇔│ ⇔ ⌐ ▪Ⱨכꜟ─ ╛▪Ⱨכꜟⱳ▬fi♩ ─ ╩╟╡

↕∑╢ ╩ ∫√ ⅎ┌ ₈ ≢│ ▪ꜟⱣ▬♩☻♃♇ⱨ─ ⌐ ╦╡╕⇔√₉

≤™℮▪Ⱨכꜟⱳ▬fi♩─ ⌐ ⇔ ≥─╟℮⌐ ╦∫≡™√⅛⌐≈™≡ ╡ → ₈

≢│ ▪ꜟⱣ▬♩☻♃♇ⱨ∕╣∙╣─ ⌐№╦∑≡ ╩ ╡ ↑╢⌂≥ ─ ⌐

╦╡╕⇔√₉≤™℮ ╩ ⅝ ⇔ ╟╡ ⌂ ╩ ⇔√▪Ⱨכꜟ≤⌂╢╟℮ ⇔

√ ⇔√⅜∫≡ ─ ⌐≈™≡│ ╩ ╢↓≤⅜≢⅝ ─ ⌐≈⌂⅜

∫≡™╢↓≤⅜ ↕╣╢  

↕╠⌐ ▪Ⱨכꜟⱳ▬fi♩─ ♅▼♇◒ꜞ☻♩─ ─ ─™∏

╣⌐≈™≡╙ │⅝≈╠┌─♃כ♦─ ─ ⅜ ⅛∫√ ↓─↓≤⅛╠│ ☺ꜛⱩ

◄▬♪ ⌐╟∫≡ ▪Ⱨכꜟ─ ꜠ⱬꜟ⅜₈ →₉↕╣≡™╢↓≤⅜ ↕╣╢  

 ▪Ⱨכꜟ─ ⌐≈™≡│ ☺ꜛⱩ◄▬♪ ⅜ ≢№∫√↓≤⅛╠

☺ꜛⱩ◄▬♪─ ─╖≢ ⌂ ▪Ⱨכꜟ⅜ ≢⅝╢╦↑≢│⌂™↓≤⅜ ╠⅛≤⌂

∫√ ☺ꜛⱩ◄▬♪─ ⌐╟╡▪Ⱨכꜟⱳ▬fi♩╩ ⇔ ∕╣╠╩ ∆╢↓≤│≢⅝≡

╙ ⌂ ▪Ⱨכꜟ≤∆╢⌐│ ☻◐ꜟ⌂≥ ─ ™ ┼─ ⅜ ≢№

╢↓≤⅜ ↕╣√  

⇔⅛⇔⌂⅜╠ ⌐ ☺ꜛⱩ◄▬♪⌐│ ╩ ∆╢ │⌂ↄ ⌂≥ ─ ≤

╖ ╦∑≡ ↕╣╢═⅝≢№╢ ⌐⅔™≡│ ≢∕─ ╩ ∫√ ∕─

╟℮⌂ ⌐│ ╩ ∆╢ ─☻◐ꜟ⅜ ≢№╢ ⇔√⅜∫≡ ☺ꜛⱩ◄▬♪╩

⌐ ∆╢√╘⌐│ ╩ ∆╢ ╛◐ꜗꜞ▪◖fi◘ꜟ♃fi♩ ↑─ⱴ♬ꜙ▪

ꜟ╩ ∆╢⌂≥ ─☺ꜛⱩכ◌ה♪ ꜟכ♠ ≤ ⌐ ╩ ≤⇔√

─ ╙ ∆╢ ⅜№╢≤ ⅎ╠╣╢  
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4.4 ─ ▬fi♃ⱦꜙכ  

☺ꜛⱩ◄▬♪─ ─ ─√╘ ╙─≠ↄ╡◘ⱳכ♩ ┼─▬fi♃ⱦꜙכ

╩ ∫√ ≢│ ⌐ ▪♪Ᵽ▬◙כ ┼─▬fi♃ⱦꜙ

≥כ 1⅛ ─ ┼─▬fi♃ⱦꜙכ╩ ℮ ≢№∫√⅜ ─ ⌐╟╡

▪♪Ᵽ▬◙כ ┼─▬fi♃ⱦꜙכ│ ≢⅝⌂⅛∫√ ∕─√╘

▬fi♃ⱦꜙכ ≤⇔≡ ≢⅝⌂⅛∫√ ▪♪Ᵽ▬◙כ ▬fi♃ⱦꜙ

כ ╩ ⇔≡ ⇔ ⅛ ─ ▬fi♃ⱦꜙכ╩ ▬fi♃ⱦꜙכ ≤⇔≡

⇔√  

 

4.4. 1 ▬fi♃ⱦꜙכ  

╙─≠ↄ╡◘ⱳכ♩ ─ 5 ♪כ◌Ⱪꜛ☺ה ⌐ ⇔

⌐☺ꜛⱩ◄▬♪ ≤ ─ ⅔╟┘ ▪♪Ᵽ▬◙כ/ ▬fi

♃ⱦꜙכ◦כ♩╩ ≢ ⇔ ☺ꜛⱩכ◌ה♪ ─▬fi♃ⱦꜙכ◦כ♩┼─ ⌐╟╡

╩ √ ⱥ▪ꜞfi◓│ 2020 2 4 16:50 17:15⌐ ╖─ ▪♪Ᵽ▬◙

/כ ▬fi♃ⱦꜙכ◦כ♩⌐ ≠⅝ ∫√  

 ▬fi♃ⱦꜙכ◦כ♩⌐ ↕╣√ │ ─ ╡≢№∫√  

Ẽ ▪♪Ᵽ▬◙כ/ ▬fi♃ⱦꜙכ◦כ♩ ┼─  

☺ꜛⱩ◄▬♪ ─☺ꜛⱩכ◌ה♪⌐▪Ⱨכꜟⱳ▬fi♩│ ↕╣≡™╕⇔√⅛  

↕╣≡™√  

☺ꜛⱩ◄▬♪ ─☺ꜛⱩכ◌ה♪─▪Ⱨכꜟⱳ▬fi♩─ │ ⌂╙─≢⇔√⅛  

≢№╢  

☺ꜛⱩ◄▬♪ ≤ ─☺ꜛⱩכ◌ה♪─ ⌐ ™│№╡╕⇔√⅛  

№∫√ │₈ủủ≢№╢√╘ ─ ╩ ⇔√₉≤ ⅜  

☺ꜛⱩ◄▬♪ ≤ ─ ⌐ │№╡╕⇔√⅛  

№∫√⅜ ─ ⅜ ↄ⌂∫√ ⌐≈™≡─ ה ⅜ ℮  

☺ꜛⱩ◄▬♪─ │ ─ ▪Ⱨכꜟ─ ⌐ ≢№╢≤ ™╕∆⅛  

≢№╢ ─ ⅛╠ ╖╩ ≈↑╢↓≤⅜≢⅝≡™╢  

☺ꜛⱩ◄▬♪ ─☺ꜛⱩכ◌ה♪─ ⌐≈™≡ ∂√↓≤╩ ⅎ≡ↄ∞↕™  

─≈ↄ╡ ⅜ ≤⌂∫≡™╢  

∕─ ⅔ ≠⅝─ ⅜№╡╕⇔√╠ ⅎ≡ↄ∞↕™  

⌂⇔  

Ẽ ─ ⌐ ≠ↄⱥ▪ꜞfi◓ 

₈ה 3.☺ꜛⱩ◄▬♪ ≤ ─☺ꜛⱩכ◌ה♪─ ™₉│≥─╟℮⌂╙─≢∆⅛  

│ ─ │ ─№╢ ⅝ ╩⇔≡™╢ ╕√ ⅜ ≢

─ ╩ ╕ⅎ√℮ⅎ≢ ─ ╩ ⌐⇔≡™╢ ─ ╛ ─

⅜ ↑≡™⌂™─│ ∞∫√  

₈ה 4.☺ꜛⱩ◄▬♪ ≤ ─ ─ ≢ ─ ⅜ ↄ⌂∫√₉↓≤⌐



 

39 

 

≈™≡ ₈ ⌐≈™≡─ ה ⅜ ℮₉≤№╡╕∆⅜ ≥─╟℮⌂↓≤⅛╠∕─╟℮

⌐ ╦╣√─≢∆⅛  

ⅎ┌ ↓╣⅛╠ ┬◌ꜞ◐ꜙꜝⱶ─ ⌐≈™≡ ₈ủủ╩ ╪∞╠ ≥╪⌂ ⌐

↑╕∆⅛ ₉≤⅛ ₈××─ ╩∆╢─⌐ ∆╢ │≥╣≢∆⅛ ₉≤™∫√

⌂ ╛ ╩ ∫√ ╩↕╣╢↓≤⅜ ⅛∫√ ╕√ ₈ủủ─ │ ∞≤

│≥╣ↄ╠™≢∆⅛₉╛₈ ─ỏỏ─ ≢ ↄ╠™─ ⅜ ⇔™

│ ⌐⌂╢╪≢∆⅛₉ ⌂ ─ ╙ ╠╣╢ ≤

─ ⌐≈™≡ ⅜ ↄ⌂∫√√╘ ⌐ │ ↄ⌂∫√  

₈ה 5.☺ꜛⱩ◄▬♪─ ⅜ ─ ▪Ⱨכꜟ─ ⌐ ≢№╢₉─ ⌐№╢₈

─ ⅛╠ ╖╩ ≈↑╢↓≤⅜≢⅝≡™╢₉≤™℮─│≥─╟℮⌂↓≤≢∆⅛  

─ ─ ≢╒╘╠╣√↓≤╛ ╩ ≤⇔≡№→ ∕╣╩ ╕ⅎ≡ ╖╛▪

Ⱨכꜟ≤⇔≡™╢ ▪Ⱨכꜟ─ ≤⇔≡ ≢⅝╢ ⌐⌂∫≡™√  

♪▬◄Ⱪꜛ☺ה ≤ ─ ™⌐≈™≡ ⌐ ∂╠╣√↓≤│№╡╕⇔√⅛  

⌐ ∆╢ ╛ ⅜∆↔™ ◌ꜞ◐ꜙꜝⱶ╩ ⌐╖≡™≡ ∕╣╠⅜≥─

╟℮⌐ ⌐≈⌂⅜╢⅛⌐ ╩ ∫≡™╢ ⌐ ∆╢ ⅜ ≤│

℮ ⅝ ≤™℮  

 

4.4. 2 ▬fi♃ⱦꜙכ  

 ╙─≠ↄ╡◘ⱳכ♩  3 ─ ⌐ ⇔ 2020 2 17

16:30 16:50⌐ⱥ▪ꜞfi◓╩ ∫√ ⱥ▪ꜞfi◓⌐ ⇔ ☺ꜛⱩ◄▬♪ ≤ ─

╩ ⇔ ─ ⌐≈™≡ ▬fi♃ⱦꜙכ◦כ♩⌐ ≠ↄⱥ▪ꜞfi◓╩

∫√  

▬fi♃ⱦꜙכ◦כ♩╩╙≤⌐⇔√ⱥ▪ꜞfi◓─ │ ─ ╡≢№∫√  

Ẽ ▬fi♃ⱦꜙכ◦כ♩⌐ ≠ↄⱥ▪ꜞfi◓ 

☺ꜛⱩ◄▬♪ ─ ─ ⌐ │№╡╕⇔√⅛  

  ☺ꜛⱩ◄▬♪ ∞⅛╠⌂─⅛≥℮⅛│╦⅛╠⌂™⅜ ⌐≈™≡│ ↓╣⅛╠

┬ ⌐≈™≡─ ⅜ ™ ⌐ ◌ꜞ◐ꜙꜝⱶ⌐ ∆╢ ─ ꜠ⱬꜟ│

≢ ⇔≡ↄ╢↓≤⅜ ™  

☺ꜛⱩ◄▬♪ ─ ⌐ │№╡╕⇔√⅛  

  ⌐ ⇔≡™╢─│ ≢ │№╕╡ ⌐ ≢│⌂™ ⅜№

╢  

☺ꜛⱩ◄▬♪─ │ ☺ꜛⱩ◄▬♪ ⌐ ⌂ ╩ ⇔√≤ ™╕∆⅛  

  ☺ꜛⱩ◄▬♪≤ ─ │╦⅛╠⌂™⅜ │№╢≤ ℮ ☺ꜛⱩ◄▬

♪ │ ◌ꜞ◐ꜙꜝⱶ─ ₁╕≢ ⇔≡↓╣⅛╠─ ─ ╣╛ ╠╣╢

╛꜠ⱬꜟ⌐≈™≡ ⌐ ⇔≡ↄ╢ ↓╣⅛╠ ╩ ╪≢ ⅜≢⅝╢╟℮⌐⌂╢⅛

∕╣⅜≥℮ ⌐≈⌂⅜∫≡™╢⅛⌐≈™≡ ⌐ ╡√™≤™℮ ∟⅜ ™≤

∂╢  
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☺ꜛⱩ◄▬♪─ │ ☺ꜛⱩ◄▬♪ ─ ⌐ ≢№╢≤ ™╕∆⅛  

  │ CAD○Ɑ꜠כ♃כ╛ ⌂≥─╙─≠ↄ╡ ─ ╩ ⇔≡⅔╡

╛ ─ ⌂≥⌐≈™≡ ⌐⌂∫≡™≡ ⱨ◊כ◌☻─№∫√ ≢

≢⅝╢─≢ ∕℮™℮ │ ⌐ ∞≤ ℮  

⌐ ⅛ ∂√↓≤╛ ∫√↓≤⅜№╣┌ ⅎ≡ↄ∞↕™  

  ╙─≠ↄ╡◘ⱳכ♩ ⌐≈™≡│ │╕∞ 2 ⇔⅛ ≡™⌂™⅜ ☺ꜛⱩ◄▬♪

│ ↓╣╕≢─ ≤│ ℮≤™℮ ∂│ ↑╢ ↓╣╕≢─ │

┼─ │ ⅛∫√⅜ ┼─ ה │№╕╡ ↄ⌂ↄ ⌐↓╣

⅛╠ ┬↓≤─ ╩ ⅛╣╢↓≤│⌂⅛∫√ ╕√ ╩ ∆╢ │ ⌂

ⅎ╩ ∫≡™√ ☺ꜛⱩ◄▬♪ │ ◌ꜞ◐ꜙꜝⱶ⌐≈™≡─ ⅜ ↄ

╛ ⌐⅔™≡╙ ╛ ꜠ⱬꜟ ┼─ ⌂≥⌐≈™≡

≢ ∑╢√╘ ⌐≤∫≡│ ⇔╛∆™≤™℮ ╩ ∫≡™╢  

 

4.4. 3  

 ─ │ ☺ꜛⱩ◄▬♪ ─ ⅔╟┘ ─ ⌂≥⌐≈™≡

⌐▬fi♃ⱦꜙכ╩ ™ ☺ꜛⱩכ◌ה♪─ ⅔╟┘ ─ ⌐⅔↑╢☺ꜛⱩ◄▬♪─

╩ ∆╢↓≤≢№∫√  

 ⅛╠ ─☺ꜛⱩכ◌ה♪ ≢│ ─ ─ ╛

╩ ╕ⅎ√ ꜟכⱧ▪ה╖ ─ ╩ ╕ⅎ√ ─ ─ ⌐

∆╢ ה ⌂ ה ▪Ⱨכꜟⱳ▬fi♩≤ ─ ⅜ ╠

╣╢↓≤⅜ ╠⅛≤⌂∫√ ╕√ ╛ ⌐⅔™≡╙ ╛◌ꜞ◐ꜙꜝⱶ

⌐ ∆╢ ⌐ ∆╢ ה ≢ ↕╣√

─ ≤ ⌂ ≤─ ─ ⌐⅔↑╢

⌂ ⅜ ↕╣√  

 ▬fi♃ⱦꜙכ│ ⌐ ∫√╙─≢№╡ ↓╣╠─ ⌂ │

☺ꜛⱩ◄▬♪ ─ ╛ ≢─ ─ ⅜ ⅎ╠╣╢ ∕─√╘ ☺ꜛⱩ

◄▬♪─ ≤ ≤─ │ ≢⅝╢╙── ⌂ ╛ ⅜№╢≤│

™ⅎ⌂™  

⇔⅛⇔⌂⅜╠ ─ ⌐⅔™≡ ⌐ ⇔≡₈ ╛ ─ ⌂≥

⌐≈™≡ ⌐⌂∫≡™≡ ⱨ◊כ◌☻─№∫√ ≢ ≢⅝╢₉↓≤╛ ₈↓╣⅛╠

╩ ╪≢ ⅜≢⅝╢╟℮⌐⌂╢⅛ ∕╣⅜≥℮ ⌐≈⌂⅜∫≡™╢⅛⌐≈™≡ ⌐

╡√™≤™℮ ∟⅜ ™₉≤™∫√ ⅜ ╠╣╢↓≤⌐≈™≡│ ☺ꜛⱩ◄▬♪─

⌐╟╡ ⇔√ᵑⱴ♇♅fi◓ⱳ▬fi♩─ ᵒ ─ ⌐╟╢ ⇔╩ ╢↓≤ ᵓ

─ ≤ ─ ᵔ ─ ה ─ ⌐ ≢№∫√

↓≤⅜ ↕╣╢  
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5. 1 ─  

 ─ │ ─◄fiⱪ꜡▬▪ⱦꜞ♥▫╩ ╘╢√╘ ⌐♃כ♦

≠™√ ╩ ⌐ ∆╢↓≤⌐╟╡ ⌐╟╢▪Ⱨכꜟⱳ▬fi♩─ ╩

⇔ ♩כ◦▪ꜞꜗ◐ ╩ ∆╢☺ꜛⱩ◄▬♪╩ ה ∆╢↓≤≢№∫√  

 ─ ≤⇔≡│ ╕∏ ⌐♃כ♦ ≠ↄ ≤⇔≡ ☿fi♃כ⌐

╟╢₈ ☼כ♬ ₉─ ⅛╠ ⌐ ╘╠╣╢ ה ╩ ⇔

⌐╟╢ ─ ╩ ℮↓≤≢ ≢№╢⅜ ≢ ≢№∫√

─ ⌐≈™≡ ╩ ⇔≈≈ ⌐ ╡ ╖ ≢ ⌂꜠ⱬꜟ⌐ ╘

╢↓≤⅜≢⅝√↓≤⅜№→╠╣╢  

 ⌐ ◖fi☿ⱪ♩ⱴ♇ⱪ ⌐╟╢ ⌂ ╩ ™ ⌐╟╢▪Ⱨכꜟⱳ

▬fi♩─ ╩ ∆ⱴ♇ⱪ ☺ꜛⱩ◄▬♪╩ ⱪ꜡☿☻⌐ ≠™≡ ה ⇔√

⇔√☺ꜛⱩ◄▬♪│ ─ ⅛╠ ⌐≤∫≡ ™╛∆™╙─≢№╢↓≤

⌂ ⌐╟╡ ≢▪Ⱨכꜟⱳ▬fi♩⅜ ≢⅝ ─♩כ◦▪ꜞꜗ◐ ╩ ↕∑

╢↓≤⅜≢⅝╢↓≤ ╛ ─ ⌂▪Ⱨכꜟ⅜≢⅝╢╟℮⌐⌂╢↓≤⅜ ↕╣√

↓╣╠─↓≤⅛╠ ☺ꜛⱩ◄▬♪─₈◐ꜗꜞ▪◦כ♩ ╩ ∆╢₉≤™℮ │ ↕

╣√≤ ⅎ╢  

 ↕╠⌐ ☺ꜛⱩ◄▬♪ │ 1ﬞ ─☺ꜛⱩ◄▬♪ ≢│↓╣⅛╠ ┬

↓≤⌐≈™≡╟ↄ ⅛∫≡⅔╠∏ ⱴ♇ⱪ─ ─ ╡⅜╒≤╪≥≢⅝≡™⌂⅛∫√ ⇔⅛

⇔ 3ﬞ ⌐ ∫√ ▬fi♃ⱦꜙכ─ ≤ ⇔≡ ⌂≥

≤─ ╩ ™√ ╛ ⱨ◊כ◌☻─№∫√ ⅜≢⅝╢╟℮⌐ ⇔≡™╢↓

≤ ─ ≢ ┬↓≤╛ ⌐≈↑╢ ꜟ◐☻ה ⅔╟┘∕╣╠≤ ≤─ ╦╡

⌐≈™≡ ⅜ ↄ ⌐ ≢№╢↓≤ ⌐ ⌐ ╡ ╪≢™╢↓≤

⅜ ↕╣√  

↓╣╠─↓≤⅛╠ R.A.Cheramie 2014 ⅜ ⇔√₈♃☻◒ⱬכ☻≢ ∆╢ ─ ₉

╛ 2012 ⅜ ⇔√₈ ₉ 2011 ⅜ ⇔√₈ ─ ⇔₉⅜

╠╣╢↓≤⌐╟╡ ─ ⌐╙ ⌂ ⅜№∫√↓≤⅜ ≢⅝╢  

ⅎ≡ ☺ꜛⱩ◄▬♪│ ─№╢ ╩╙≤⌐ ⌐╟╢ ─

╡ ╡≤▪Ⱨכꜟⱳ▬fi♩─ ╩ ∆╙─≢№╢ ↓─↓≤│ ∞↑≢⌂ↄ

╩ ∆╢ ─√╘─ ⌐╙⌂╡ ╢≤ ⅎ╠╣╢  

 ◐ꜗꜞ▪ │ ∕─ ─ ⅜ ╠╣╢≤ ⌐ ─ ⅜ ╘╠╣≡™╢

│№∫≡╙ ⌐ │☻כ◔™⇔ ↄ ─ │ ⌂ ≢№╢ ⇔⅛⇔

⌐│ ─ ⅜ ≢№╢ ∕─ ⌐⅔™≡ ─☻◐ꜟ╩ ™ ⅎ╢

─ꜟכ♠ │ ─ ╩ ℮↓≤╩ ∂≡◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓─ ⌐

∆╢↓≤⅜ ≢№╢≤ ⅎ╢  
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5. 2 ─  

 │ ⱳꜞ♥◒☿fi♃כ ⌐⅔™≡ ╙─≠ↄ╡◘ⱳכ♩ ─ 12

╩ ≤⇔≡ ∫√╙─≢№╢ ∕─√╘ ☺ꜛⱩ◄▬♪─ │ ≢№╢↓≤

┼─ ╩ ⇔≡™╢↓≤ 30 40ה ─ ≢№╢↓≤╩ ≤⇔≡⅔╡

╛ ⌐ ╡⅜ ∂≡™╢ ⇔√⅜∫≡ ╙─≠ↄ╡ ┼─

╛ ╩ ∆╢ ⌂≥ ─ ─ ⌐≈™≡╙

╩ ℮↓≤⅜ ≢№╢  

 ╕√ ─ ⌐⅔™≡ ↕╣√ │ ☺ꜛⱩ◄▬♪ ─ ▪Ⱨכꜟ─

→ ╛ ╛ ≢─ ⌐⅔↑╢ ⌂ ⅜ ≢⅝╢╙─≢№∫√  ⇔

⅛⇔ ─◘▬☼⅜ ↕™↓≤ ☺ꜛⱩ◄▬♪─ │ ꜝfi♄ⱶ ⌐ ╡ ↑

√─≢│⌂ↄ ≢№∫√↓≤⅛╠ Ᵽ▬▪☻⅜ ∂ ∕╣⅜ ⌐ ⇔√ │

≢⅝⌂™ ⇔√⅜∫≡ ─ ⌐≈™≡│ ╩ ╛⇔ ☺ꜛⱩ◄▬

♪─ ה ╩ꜝfi♄ⱶ ╡ ↑≤⇔√ ╩ ℮ ⅜№╢  

 ↕╠⌐ ⅔╟┘ ─ ⌐╟╡ ≢ ⇔√☺ꜛⱩ◄▬♪⌐│ ─

⅜№╢↓≤╙ ╠⅛≤⌂∫√ │ ↓╣╠─ ┼─ ⅜ ≢№╢  

 

5.2. 2 ☺ꜛⱩ◄▬♪ ─  

☺ꜛⱩ◄▬♪─ ⌐╟╡ │ ≢▪Ⱨכꜟⱳ▬fi♩╩ ⇔ ∆╢↓

≤│≢⅝√ ⇔⅛⇔ ⇔√▪Ⱨכꜟⱳ▬fi♩╩ ⌂ ▪Ⱨכꜟ ≤∆╢⌐│ ☻

◐ꜟ⌂≥ ─ ™ ⌐ ∆╢ ⅜№╢↓≤⅜ ╠⅛≤⌂∫√ ∕─√╘ ☺ꜛⱩ

◄▬♪╩ ⇔√●▬♄fi☻╛ ⌂≥ ─ ≤ ╖ ╦∑√ ╩ ∆╢

⅜№╢ ∕─╟℮⌂ ⌐│ ─◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓ ─ ┼─

╛ ─ ⇔⌂≥─☻◐ꜟ⅜ ↕╣╢ ⇔√⅜∫≡ ☺ꜛⱩ◄▬♪╩ ⇔√☺

ꜛⱩכ◌ה♪ ●▬♄fi☻ ─ ╛ ☺ꜛⱩכ◌ה♪ ─ ⌂≥ ◐ꜗꜞ

▪ ╩ ≤⇔√ ─ ⅜ ≢№╢  

 

5.2. 3 ∆╢ ─  

☺ꜛⱩ◄▬♪│ ⱴ♇ⱪ─ ╩ ℮⌐№√╡ ⌂ ╛☻◐ꜟ╩ ≤⇔⌂™↓

≤╩ ⇔ ⌐╟╢ ╩ ∫√ ☻Ɑכ☻─ ⌐╟╡ ≢⅝╢ ⌐│

⅜№╡ ⅛⌂╡─ ╡ ╖╩ ∫≡™╢√╘ ⇔≡™⌂™ ╛ ╙ ™ ─

⌐⅔™≡ ─ ─ ─ ™ ⇔≤ ─ ╩╟╡ ⌐ →╢√╘

⌐│ ╡ ℮ ╩ ╛∆ ⅜№╢  

⇔⅛⇔ ꜠ⱦꜙכ⅔╟┘ 1 1 ⌐⅔™≡ ⌐ ∆╢ ─ ↕⅜ ↕

╣≡™╢↓≤⅛╠ ↓╣ ─ ╩ ≢ ℮↓≤│ ≢№╢ ⇔√⅜∫≡ ╟╡

ↄ─ ╩ ╟╡ ⌐ ∆╢√╘⌐│ ☺ꜛⱩ◄▬♪─♦☺♃ꜟ ╩ ∆╢ ⅜

№╢  
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5. 3 ─  

 ─ ≤⇔≡ ─ ⌐ ⇔√☺ꜛⱩ◄▬♪─ ≤ ♦☺♃ꜟ ≤

◐ꜗꜞ▪ ╩ ≤⇔√ ─ ─ 3≈⅜ ⅎ╠╣╢  

 

5.3. 1 ─ ⌐ ⇔√☺ꜛⱩ◄▬♪─ ≤  

 │ ≢№╢╙─≠ↄ╡◘ⱳכ♩ ╩ ≤⇔√ ⌐│ ∕

─ ⌐ fiꜛ◦כ꜠CAD○Ɑה  CAD ⅜№╢√╘ ╕∏│

∕╣╠─ ↔≤─ ─ ⅜ ≢№╢ ∕─℮ⅎ≢ ─

CADהꜞⱨ◊כⱶ ≤ ה ◦☻♥ⱶ ⌐≈

™≡ ∕╣∙╣─ ☻◐ꜟ ╩ ⇔√☺ꜛⱩ◄▬♪╩ ∆╢  

╕√ ─◘▬☼⅜ ↕ↄ ☺ꜛⱩ◄▬♪─ │ ꜝfi♄ⱶ ⌐ ╡ ↑√

─≢│⌂ↄ ≢№∫√↓≤⌐╟╢ Ᵽ▬▪☻─ ⅜ ⅎ╠╣╢ ─ ⌐≈™

≡ ─ ┼─ ⌐ ™ ╩ ╛⇔ ☺ꜛⱩ◄▬♪─ ה ⌐≈™≡│ꜝ

fi♄ⱶ ╡ ↑≤⇔√ ╩ ℮  

 

5.3. 2 ♦☺♃ꜟ ה  

│ ⅛╠ ─ ╩ ⇔ ─☺ꜛⱩ◄▬♪╩ Excel ╛

PowerPoint ⌂ PC♁ⱨ♩⌐╟╡ ⇔√ ⇔⅛⇔ ⌐│ ⅛ ≤™℮ ╩ ⇔

⌂ ╩ ℮ ⅜№∫√ ↓╣╠─ ⌐≈™≡│ ╩♃כ♦ ⇔ ╗∞↑≢ ─

Ᵽכ☺ꜛfi⌐ ≢⅝╢╟℮ ⱴ♇ⱪ≤ ─ⱨ◊כⱴ♇♩ ╩ ℮⌂≥ ⌐

⅛⅛╢ ─ ╩ ℮  

╕√ ╟╡ ↄ─ ╩ ™ ≈ ™╛∆↕╩ ∆╢√╘ ⅔╟┘ ╩ ╘╢√

╘⌐│ ☺ꜛⱩ◄▬♪─♦☺♃ꜟ │ ≢№╢ ⱴ♇ⱪ╩▬fi♃כⱨ▼כ☻≤⇔≡ PC

⌐ ⇔ ∆╢ ╩◒ꜞ♇◒∆╢↓≤≢ ⅜ ╦╢⌂≥ ™╛∆↕╛ ⇔↕≤™∫

√ ⸗♦ꜟ─ ╩ ⇔⌂⅜╠ ╟╡ ↄ─ ⌐ ∆╢↓≤⅜≢⅝╢♦◙▬fi╩

⇔ ♦☺♃ꜟ ☺ꜛⱩ◄▬♪╩ ∆╢ ∕─ ☺ꜛⱩ◄▬♪─ⱨ◊כⱴ♇♩≤♦כ♃

─Ɽ♇◔כ☺ ⌐╟╡ ─ⱳꜞ♥◒☿fi♃כ┼ ⇔ ╩ ∆╢ⱡ►Ɫ►╩

ה ⇔⌂⅜╠ ╩ ╘╢↓≤≢ ☺ꜛⱩ◄▬♪─ ╩ ∆  

↕╠⌐ ⱳꜞ♥◒☿fi♃כ ─ ╛ ⌐⅔™≡

↕╣≡™╢ ╛ IT ─ ⌐≈™≡ ∕╣∙╣─ ⌐⅔↑╢ ♬

─☼כ ≤ ┼─ ╩ ≤∆╣┌ ≢─ ⌂☺ꜛⱩ◄▬♪─

⅜ ≢⅝╢  

 ⅎ≡ ☺ꜛⱩ◄▬♪⌐ ™√ │♃כ♦ ☿fi♃כ⌐╟╢ ⌂ⱷfi♥♫

fi☻⅜ ╦╣≡⅔╡ ה │ ↕╣≡™╢≤ ⅎ╠╣╢↓≤⅛╠ ⌐│

☿fi♃כ─ⱱכⱶⱭכ☺ ⌐ ↕╣≡™╢ ☼כ♬ ╛ ─

◌ꜞ◐ꜙꜝⱶ⸗♦ꜟ ─ ╩♃כ♦ ≢⅝╢Web ─▬fi♃כⱨ▼כ☻ ╩ ∆╢  
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5.3.3  ╩ ≤⇔√ ─  

◐ꜗꜞ▪ ─ ⌐ ™ ◐ꜗꜞ▪ ─ ⅜ ╠╣╢≤≤╙⌐ ∕

─ ⅔╟┘ ⅜ ╘╠╣≡™╢ ─ ⌐╟╡ ™╦╝╢₈Ɑ

₉כⱣ▬ꜝ♪כⱤכ ⅜ ∂╢↓≤⅜ ↕╣ ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓─ ה

╩ ⇔√◐ꜗꜞ▪ ↑─ │ ⌂ ≤⌂∫≡™╢ 2018b

⌐⅔™≡ ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓ ─ꜟכ♠ה ה ⅜ ╦╣ ↕╣≡™╢↓

≤│∕─ ≢№╡ ◐ꜗꜞ▪ ─ ╩ √∏⌐ №╢ ─ ╩ ∫√◐ꜗꜞ▪

◖fi◘ꜟ♥▫fi◓╩ ꜟכ♠╢⅝≢⅜≥↓℮ ─ ⅜ ╕∫≡™╢  

 ☺ꜛⱩ◄▬♪│ ◐ꜗꜞ▪ ─ ⌐⅔™≡ ╠─ ╛ ─ ⌐ ╗

◐ꜗꜞ▪ ─ ╛ ╠╣√ ─ ≢╙ ─ ╩ ╘╠╣╢ ↄ─

⌐≤∫≡ ≤⌂╢ ─☻◐ꜟ⅜ ⌂ ─≡⇔≥ꜟכ♠™∆╛™ ⅜ ≢⅝╢  

 ⌐│ ☺ꜛⱩכ◌ה♪ ●▬♄fi☻⌐⅔™≡ ─☺ꜛⱩכ◌ה♪ כ◦

♩≤≤╙⌐ ∆╢↓≤╛ ☺ꜛⱩ◄▬♪⌐╟╢ ╩ ╖ ╪∞ ─ ה ☺

ꜛⱩ◄▬♪╩ ⇔√☺ꜛⱩכ◌ה♪ ─ ⅔╟┘ⱴ♬ꜙ▪ꜟ╛●▬♪─ ≢

№╢  
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2007 ─ ≤ Ί ─№╡ ╩ כ╢  

2018 ◐ꜗꜞ▪◖fi◘ꜟ♥▫fi◓ ≤ 5 ◌►fi☿ꜞfi◓⁸●▬♄fi☻⁸◖

fi◘ꜟ♥▫fi◓─ ╩ ⇔≡  

J.M.◔ꜝהכ 2010 ╩♦◙▬fi∆╢ΊARCS⸗♦ꜟ⌐╟╢▬fi☻♩ꜝ◒◦ꜛ

♫ꜟ♦◙▬fiΊ  

2001a ◄fiⱪ꜡▬▪ⱦꜞ♥▫─ ⌐ ∆╢  

2001b 7  

2001c ─ ⌂◐ꜗꜞ▪ ╩ ∆╢√╘⌐Ί◐ꜗꜞ▪ה◖fi◘ꜟ

♥▫fi◓ⱴ♬ꜙ▪ꜟΊ 

2008 ─ ⌐ ∆╢ ⌐⅔↑╢ ⌐ ∆╢  

2014a ⌐⅔↑╢ ─№╡ ⌐ ∆╢  

2014b ☺ꜛⱩכ◌ה♪╩ ∆╢ ⌐ ∆╢ ⌐ ⌂ ꜟ◐☻ה ⌐

∆╢  

2018a ◐ꜗꜞ▪◖fi◘ꜟ♃fi♩─ ─ ⇔ ⌐ ∆╢  

2018b ─◐ꜗꜞ▪ ⌐⅔↑╢ ⌐ ∂√◐ꜗꜞ▪◖fi◘ꜟ♥▫fi

◓ ─ ⌐ ∆╢ ה   

2019  

2001  ꜟ▪ꜙ♬fi◘ꜟ♥▫fi◓ⱴ◖ה▪ꜞꜗ◐

2013 ◐ꜗꜞ▪ ≤◐ꜗꜞ▪●▬♄fi☻Ί ◓fi◘ꜟ♥▫fi◖ה▪ꜞꜗ◐

─ ה ה Ί ה  

2018 ⌐╦√╢◐ꜗꜞ▪ Ί ─▬fiⱨꜝ≤⇔≡─◐ꜗꜞ▪ Ί

ה  

 ☿fi♃כ 2005 ⌐⅔↑╢ ⌐╟

─◓fi◘ꜟ♥▫fi◖ה▪ꜞꜗ◐╢  

2002 ⱴ♬ꜙ▪ꜟΊ ╩ ∆╢√╘⌐Ί.  

2018 ⅛╠╖√╦⅜ ─ ─ ≤

 697 67- 75 

ה ה ה ה 2015 ─√╘─☺ꜛⱩ◄▬

♪─  15(5) 149- 152 

2011 ♦ꜙ▪ꜟ◦☻♥ⱶ⌐⅔↑╢ ≤ ─

♦ꜙ▪ꜟ◦☻♥ⱶ─ ⌐ ⇔≡ 41(1) 29- 36 

ה ה 1999 ─ ⌐⅔↑╢◖fi☿ⱪ♩ⱴ♇ⱪ─ ⌂

⌐ ∆╢ 23(3) 167- 175 

Robin A. Cheramie 2014 Improving Career Development in Students by Developing Job 

Analysis  Skills  Journal of Learning in Higher Education Vol.10 Issue2 pp.49- 54 
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1 ⱴ♇ⱪ 

 



 

47 

 

2  

 

 

 

Ɫ              ʾ ІϺи ⇔ ԁ  

 

 ̙ṐᵣὉʿṐᵣ CADϷЧй˔Єдрᴬʼ͏D CAD ᶨ ᴬʼϜχξΨϤЂЪ˔Еᴬʼ 

☼ῬṪ ᴬ 

ὊᾓЫАФχ‮  ⌠Ộτ σ︠σ ꜡(˕)ʺṪ ʾṪ (ʾ) 

   χ  

̙Ṑᵣ ὓ 

Ей˔І 
 

ὓ  

˕Ṑᵣ ʺ ṓ χ ρ Ϭ μοΜϥ 

˕ṐᵣὉτΣΪϥṐᵣ ( ʺ )χ ᶤϬ μο

Μϥ 

˕Ṑᵣ ʺ ṓ χ ρ τνΜο μοΜϥ 

˕ṐᵣὉτΣΪϥṐᵣ ˢ ʺ ˣ χ ᶤτν

Μο μοΜϥ 

˕ᴥῬ τ βϥ χ ᶤτνΜο μοΜϥ 

˕ ֲ χ ρ τνΜο μοΜϥ 

˕ ֲ ʺ χ ΰ τνΜο μοΜϥ 

˕ Ἱχ ρ σ ꜘ τνΜο μοΜϥ 

˕ ˢͨ͟͞ ͔ͯ͏͍͌ˣ χͨͯ͟͞ḩἰτνΜ

ο μοΜϥ 

˕Ṑᵣ ˢͨ͟͞ ͍͗͌͌͌ˣ χͨ͗͟͞ḩἰτνΜ

ο μοΜϥ 

˕∙ Ṝ‹ʺ Ṝ‹ τνΜο μοΜϥ 

 

῝₯ρψϛ›Μ 

˕ ῝₯ẉόψϛ›ΜτνΜο μοΜϥ 

˕ ήτνΜο μοΜϥ 

˕ṇᴡ῝₯τνΜο μοΜϥ 

 

Ṑᵣ  

˕φα ˢͨ͟͞ ͎͗͌͌͌ˣτϢϥφαχ τν

Μο μοΜϥ 

˕ⱦּכ ˢͨ͟͞ ͗͌͌͌͏ˣτϢϥⱦּכχ τν

Μο μοΜϥ 

˕ωφ ˢͨ͟͞ ͗͌͌͌͐ˣτϢϥωφχ τν

Μο μοΜϥ 

˕ ΥϤ꞊ ˢͨ͟͞ ͗͌͌͌͑ˣτϢϥ ΥϤ꞊

χ τνΜο μοΜϥ 

 

͎ⱳᾕ CAD 

˕͖͙͘ЄІГЭχ  τνΜο μοΜϥ 

˕Ṟ Τϣ Ϙπχᶆ Ṑ χ►Μ τνΜο μοΜ

ϥ 

˕ᶆ ˢᶤ₅ϙʺ  ˣ τνΜο μοΜϥ 

ʾ χ⌠ ΥπΦϥ 

 

Ἱ⌠ ρ  

˕ Ἱ ˢ ᾬדρדʺ ˣχ⌠ ρ τνΜο

μοΜϥ 
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3  
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4 ▪fi◔כ♩ 

 

 

 

˰ЅдУʾϵϱЖ˱χ χ Ϭם ϥθϛʺӟᴞχϯрϾ˔ЕχέṜ ϬΣḻΜΰϘβʻ 

 

͍ͦʽЅдУϵϱЖχԊ ψΜΤΥπΰθΤ ʿ ϢΜ ʾ ςκϣπϜσΜ ʾ ӂΜ 

ʿ 

͎ͦʽЅдУϵϱЖχ► ψΜΤΥπΰθΤ ʿ ϞήΰΜ ʾ ςκϣπϜσΜ ʾ ΰΜ 

ʿ 

 

ͦ͏ʽⱳχӪᾋπʺꜛ χṓⱱκτԁ ựΜϜχϬ όʺζχ Ϭ ΜοΨιήΜʻ 

͍ˣˮ άχϢΞσЅдУϵϱЖϬ₈ῇϜ►ΜθΜ˯ 

     ʿϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ ʾ ζΞ◘Ξ ʾ ροϜζΞ◘Ξ 

ʿ 

͎ˣˮ χἩ τ᷉ϛθΜ˯ 

     ʿϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ ʾ ζΞ◘Ξ ʾ ροϜζΞ◘Ξ 

ʿ 

͏ˣˮ ϯС˔иЪϱрЕΥ ᾋπΦθ˯ 

     ʿϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ ʾ ζΞ◘Ξ ʾ ροϜζΞ◘Ξ 

ʿ 

ϯС˔иЪϱрЕΥ ᾋπΦθ ψʺζχϯС˔иЪϱрЕϬ͎ν ΜοΨιήΜʻ 

͍ʽ 

͎ʽ 

͐ˣˮ Ὂ Є˔Еχ⌠ Υжϼτσμθ˯ 

     ʿϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ ʾ ζΞ◘Ξ ʾ ροϜζΞ◘Ξ 

ʿ 

 

ͦ͐ʽ ЅдУϵϱЖτνΜοʺ  Ϟ Υ ρ◘ϩϦϥράϧϬễΠοΨιήΜ 

 

 

ͦ͑ʽζχ ʺέӪᾋϞΣṓξΦχ ΥΚϤϘΰθϣέṜ ϬΣḻΜΰϘβʻ 

 

˙ έẸ ΚϤΥρΞέίΜϘΰθ ˙ 

 

ῇ χᾤ χᶨ∑םʺϞכ◦ ệχΣ φχθϛʺᴬ ʾ♃ ϬέṜ ΨιήΜʻ 

ᴬ ʿ ♃ ʿ 

ḱ ︣ ṇ  
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5 ▬fi♃ⱦꜙכ◦כ♩ 

ϱрЌРв˔Є˔Е 

̙ ˗˔ϯЖНϱЃכ◦ Ԍ ʿẐ ⌠ χθϛχᾤ ῇτ►  

 

͍ʽ ЅдУϵϱЖ► χẐיּ χṜ τϯС˔иЪϱрЕψṜ ήϦοΜϘΰθΤʽ 

 

͎ʽ ЅдУϵϱЖ► χẐיּ χϯС˔иЪϱрЕχ₢Ấψ σϜχπΰθΤʽ 

 

͏ʽ ЅдУϵϱЖ► ρיּ ► χẐיּ χṜ τӸΜψΚϤϘΰθΤʽ 

 

͐ʽ ЅдУϵϱЖ► ρיּ ► χיּ Ⱳḧτ₯ψΚϤϘΰθΤʽ 

 

͑ʽ ЅдУϵϱЖχ► ψ „ χꜛᾪϯС˔иχᵠ τ῟ᴮ πΚϥρ◘ΜϘβΤʽ 

 

͒ʽ ЅдУϵϱЖ► χẐיּ χṜ τνΜοḇαθάρϬễΠοΨιήΜʽ 

 

͓ʽζχ ʺΣṓξΦχ ΥΚϤϘΰθϣễΠοΨιήΜʽ 
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̙Ἡ ◙ Ԍ ʿБ˔и► ῇ 1уὮ π►  

 

͍ʽ ЅдУϵϱЖ► χἩיּ χ ΰτ ᴟψΚϤϘΰθΤʽ 

 

͎ʽ ЅдУϵϱЖ► χיּ ᶨ τ ᴟψΚϤϘΰθΤʽ 

 

͏ʽ ЅдУϵϱЖχ► ψʺЅдУϵϱЖ► ‖τיּ σ ᴟϬ ΰθρ◘ΜϘβΤ  ̔

 

͐ʽ ЅдУϵϱЖχ► ψʺ► χיּ ᶨ τ῟ᴮ πΚϥρ◘ΜϘβΤʽ 

 

͑ʽ τᴡΤḇαθάρϞ◘μθάρΥΚϦωễΠοΨιήΜʽ 
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6 ꜠ⱦꜙכ  
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7 ꜠ⱦꜙכ  

 

ẼID ⌐ ≠ↄ  

  ☺ꜛⱩ◄▬♪─ ↔ה   

problem Ồ ⌐ ↓╡∕℮⌂ ⌐ ∆╢ 

≢ ↓╡∕℮⌂

⌐ ╩ ⅝ ╘ 

₈ ⅜♩כ◦ ↑⌂

™₉≤™℮ ⌐ ↓∫≡™

╢ ╩ ℮⁹ 

ה ─ ╡ 

☺ꜛⱩ◄▬♪╩ ∆╢≤

≥─╟℮⌂ ⅜ ≢⅝

╢╟℮⌐⌂╢─⅛╩ ∑ 

☺ꜛⱩ◄▬♪─ ⌐╟╡

₈ ╩♩כ◦ ↄ√

╘─ ╩ ≢⅝╢₉

↓≤╩ ∆⁹ 

ה ─ ╡ 

Activation Ồ∆≢⌐ ∫≡™╢ ╩ ∆╢ 

─ ─ ∆╢

╩ ™ ↓↕∑╟ 

ⱴ♇ⱪ ─ ╡≈┬⇔⌐

│ ─ ╩ ™

↓∆ ⅜№╢⁹ 

ה ─ ╡ 

⇔ↄ ┬ ─ ⌐⌂

╡∕℮⌂ ─ ⅛╠

√ ╩ ™∞↕∑⁸

↑⁸ ↕∑⁸ ↕∑╢╟

℮⌐ ↑╟ 

ⱴ♇ⱪ ≢ ╡≈┬⇔√

╩⁸ ה♩כ◦

⌐ ∆╢⁹ 

ה ─ ╡ 

Demonstration Ồ ⅜№╢ Tell me≢⌂ↄ Show me  

⇔ↄ ┬↓≤╩ ⌐

≤⇔≡₈ ⅎ╢₉─≢│⌂ↄ

₈ ₉∑╟ 

ⱴ♇ⱪ ─ ≢ ⇔⁸

⌐╟╡ ⱪ꜡☿☻╩

∆╢⁹ 

ה ⌐ ⅜№╢ 

ⱷ♦▫▪⌐ ─ ╩

√∑≡ ⌐ ∑╟ 

ⱴ♇ⱪ≢─ ⌐ ⇔√

╩ ∆╢⁹ 

ה ⌐ ∆╢

≤ ─ ╩ⱴ♇ⱪ≢

≢⅝╢ 

Application Ồ ∆╢♅ꜗfi☻⅜№╢ Let me  

⇔ↄ ╪∞ ╛☻◐ꜟ

╩ ℮╟℮⌂ ╩

⌐↕∑╟ 

ⱴ♇ⱪ≢─ ⌐╟∫≡

⇔√ ╩₈ כ◦

♩₉₈ ₉⌐ ∆╢⁹ 

ה ─ ╡ 

─ ╩ ↄ√

╘⌐⁸ ╡╩ ⇔≡ ⇔

√╡⁸ ₁⌐ ─ ╩ ⌂

ↄ⇔≡™ↄ↓≤╩ ╘≡⁸

☺ꜛⱩ◄▬♪─ │⁸☺ꜛ

Ⱪ◌כ♪ ≤

─ ≤⇔≡

↑⁸ ⌐⅔™≡⁸

ה ─ ╡ 
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⌂ⱨ▫כ♪Ᵽ♇◒≤◖כ

♅fi◓╩ ∑╟ 

⌂ⱨ▫כ♪Ᵽ♇◒≤◖fi◘

ꜟ♥▫fi◓╩ ∆╢⁹ 

I ntegration Ồ ≢ ⇔⁸ ╡ ╢♅ꜗfi☻⅜№╢ 

 ⅜ ⇔™ ╛☻◐

ꜟ╩ ─ ⌐

∆╢↓≤╩ ∑╟ 

≢─ ⁸

≤⌂╢↓≤╩ ╠

∑╢⁹ 

ה ─ ╡ 

⅜ ⇔™ ╛☻◐

ꜟ─ ™ ⌐≈™≡ ⌂

╡─▪▬♦▫▪╩ ⅎ⁸

⇔ ∆╢╟℮ ↑╟ 

⁸ ≢ ┬↓≤⌐≈™

≡╙₈ ₉─ ≢

ⅎ≡╖╢╟℮ ∆⁹ 

ה ─ ╡ 

ה  ₈▬fi☻♩ꜝ◒◦ꜛ♫ꜟ♦◙▬fi─ ₉2016 

β ה ⌐ ╦∑  

 

Ẽ☺ꜛⱩ◄▬♪─ ≠↑ ─√╘─☺ꜛⱩ◄▬♪ 

↔ה     

ₒ ₓ 

A1. 

 

─ ╩≤╠ⅎ╢

√╘⌐ ⅜≢⅝╢⅛  

A3◘▬☼ⱴ♇ⱪה ─

⁹ 

ה ╩ ⌐ ⁹ 

 

ה ─ ⌐ ╘╢

הꜟ◐☻ ⅜

☻◐ꜟ⌐ ≠⅝⁸

ⱴ♇ⱪ ≢⅝╢

╟℮⌐⌂∫≡™╢ 

A2. 

─  

≥─╟℮⌐↓─☺ꜛⱩ◄

▬♪ JA ─ ⌐ ∆

╢ ╩ ∆╢↓≤⅜

≢⅝╢⅛  

⌂ꜟfiⱪ◦ה ≢

≢⅝╢⁹ 

ה ⇔╖╛∆™▬ꜝ☻♩

≤ ⅝ ⇔─☿ꜞⱨ⌐

╟╢ ╩ ℮⁹ 

ה ─ ╡ 

ה √ ⌐╙ ⅛╡╛∆

ↄ⁸ ⇔╛∆™ 

A3. 

 

≥─╟℮⌐ ─

╩ ∆╢↓≤⅜≢⅝╢

⅛  

Stepה ⌐ ℮

╡ ╡ ↑

⌐ ╩ √∑╢⁹ 

ה ─ ╡ 

 

ₒ ₓ 

R1. 

 

≥─╟℮⌐ כ♬─

☼╩ √∆⅛ ─

╩☼כ♬ ∫≡™╢⅛  

≢╕╣↓ה ↑√ ╛

▪fi◔כ♬╢╟⌐♩כ

☼ ⁹ 

ה ♩כ◦

─♃☻◒ ⌐ ≠

╩ꜟכ◗≡™ ⇔√⁹ 

ה ─ ╡ 
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R2. 

≤

─  

≥─╟℮⌐ JA╩⁸ ╠

─ ⌐ ┘≈↑╢↓

≤⅜≢⅝╢⅛  

ה ─ ⅛╠ JA

╩ ╢⁹ 

JAה ⌐╟╡

─♩כ◦ ⅜ ∆

╢ ⅜ ╠╣⁸

♩כ◦ ≤ ─

≤⌂╢↓≤╩

╠∑╢⁹ 

ה ─ ╡ 

ה ─ ⅛╠ JA

╩ ╢⌐№√╡⁸

⌐╟╢ ⁸

─ ⅜№╢ 

 

R3. 

⇔╖

╛∆↕ 

│≥─╟℮⌐ JA ≤

─ ╩ ┘≈↑╢

↓≤⅜≢⅝╢⅛  

SMEה ה

▪♪Ᵽ▬◙כ ╩

∆╢⁹ 

╩JA─ⱪ꜡♩♃▬ⱪה

⌐╟╡Ɽ▬꜡

♇♩♥☻♩∆╢⁹ 

ה ─ ╡ 

ₒ ₓ 

C1. 

 

↓─ JA╩ ℮≤⅝⁸

⅝⌂ ┼─ ╩≥

─╟℮⌐ ∆╢⅛  

ה ⌐ ⅜ ↕╣

≡™╢⅛╩ ╠∑╢⁹ 

JAה ⌐╟╡

─♩כ◦ ⅜ ∆

╢ ⅜ ╠╣╢↓≤

╩ ╠∑╢⁹ 

ה ⱴ♇ⱪ≢│⁸

₈o ™ ₓ ₉⌐

─ ⅜ ↕╣≡™

╢⁹╙∫≤▪Ⱨכꜟ⇔√

≤⇔≡│≥℮⅛⁹ 

C2. 

─

 

JA╩ ℮↓≤⅜⁸ ╠─

↕⌐ ∆╢ ─

╩≥─╟℮⌐ ╕

√│ ∆╢⅛  

ה ⌐⅔™≡ JA ╩

∫√ ⌐ ∆╢ⱨ▫

╩◒♇Ᵽ♪כ ∆╢⁹ 

ה ⅜⁸JA╩

∫≡⁸↓╣╕≢─ ╩

≢⅝╢↓≤│ ⌐

≈⌂⅜╢ 

╩JAה ∫≡⁸

─ ╖╛▪Ⱨכꜟⱳ▬

fi♩╩ ≢⅝₈

⌐₉♩כ◦ ≢⅝╢ 

C3. 

◖fi♩

 ꜟכ꜡

│≥℮⇔√╠ ╠

─ ⅜ ╠ ─

≤ ⌐ ≠ↄ╙─∞≤

╢─∞╤℮⅛  

ה ⅜ כ♃♬⸗

∆╢↓≤⅜≢⅝╢ JA ╩

≈ↄ╢⁹ 

ה ─∆═≡─

≢⁸SME⅛╠OK─◘▬fi

╩ ╢⁹ 

ה ─≥─ ⅛│

⅜⌂™⅜ SME꜠ ⱦꜙ

⅜כ ╦╣≡™╢ 

 

ₒ ₓ 
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S1. 

⌂  

JA ─ ╩≥─╟℮⌐

⇔⁸ ╩ ╢↓≤⅜

≢⅝╢⅛  

╩JAה ℮ ╩ ∆√

╘⌐ ╩ ∆⁹ 

ה ─ ╡ 

S2. 

⌂  

JA ╩ ∫√ ⌐ ⇔

≡⁸ ⅛ №╢ ╩

≢⅝╢∞╤℮⅛  

ה ⌐ ─

≤⇔≡ ╠─ ─

ⱴ♇♅fi◓ⱳ▬fi

♩╩ ╪∞ ▪Ⱨכ

ꜟ ╩ ↕∑⁸ⱨ▫כ

♪Ᵽ♇◒╩ ⅎ╢⁹ 

ה ─ ╡ 

 

S3. 

↕ 

⌂ ╩ ↑≡™╢

↓≤╩ ⌐≥─╟℮

⌐ ≢⅝╢⅛  

╩JAה ≤∆╢⅛╙⇔

╣⌂™∆═≡─

⌐ ∆╢⁹ 

ה ─ ╡ 

J.M.◔ꜝכ ה ₈ ╩♦◙▬fi∆╢₉ 2010  

β ⌐ ╦∑ ╩  
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8 ⱴ♇ⱪ v2 
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9 v2 
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10 v2 
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11 1 1  

̙Ἱ ᴣˢ1 1 ᴣˣ Ḣ╔Фжр 

ЎϴАϼЪϱрЕ   Ẹ יּ 1 Ẹ יּ 2 ―╔ρ ᴂ 

χйϱϯϳЕ

τᾋξϣήψσΜ

Τʽ 

ʾЫАФ χˮ ►Μ ˯

ρ◙ꜘ χᵰ ψϕρ

ϭς╥ ΰοΜσΤμ

θʽ 

ʾЫАФ χˮ ►Μ ˯

ρ◙ꜘ χᵰ ψϕρ

ϭς╥ ΰοΜσΤμ

θʽ 

ʾ◙ꜘ τνΜοʿ

ϬᾋσΥϣ⌠ỘϬ“Ξ

θϛʼᵰ ψϕρϭς

╥ ήϦσΜ ᵰ̔ (

χ )ρ (⌠Ộ

◙ꜘϬᾋσΥϣ⌠Ộ)

χṐ Ϭ⌠ỘὊᵃχΞ

ΠπϜỸ ΰθ ΥϢ

Μρ◘ϩϦϥʽ 

⌠Ộ◙ꜘτ ΤϤ

ξϣΜ῎ỷψσΜ

Τʽ 

ʾЫАФχ⌠Ộ Υ

Step̠Step3̠Step2

ρσμθʽ 

ʾOK ʾStep χ ‹ρЫАФ

τ ΰθ⌠Ộ Ϭ

ꜘβ ԊΥ ΤϤξϣ

ΤμθϢΞπΚϥʽ 

Ⱬψ ήβΧσ

ΜΤʽ 

ʾ Ɫ ψ◙πⱫϬ

ΜσΥϣᶎ ʽ 

ʾOK ʾ Ɫ ρ◙ꜘ ψᾋ

Ϟβήχ Τϣᾁ Ϭ

βϥʽ 

ЫАФχ ψ ή

βΧσΜΤʽ 

ʾOK ʾ Ϥνϐΰψ π

ψσΨ Ⱬχϙʽ 

 

Step1 χ⌠Ộπ

ΤϤξϣΜ ψςά

Τʽ 

ʾГϼИϸиІϺи‮

τνΜοʼ Ɫ τ

Κϥ⇔ χΞκ ΰπ

Ϝ οψϘϦω Ϭ

μοϢΜΤˁρΜΞל

ΥΚϤʼϢΜρᵕ

ΰθʽ 

ʾГϼИϸиІϺи‮

ψ τ Ɫ Ϭᶎ

ΰοΜθʽ 

ʾЫАФ‮ τ Ϭ ϥ

ṁ Ϭ ꜘβϥ Υ

Κϥʽ 

Step2 χ⌠Ộπ

ΤϤξϣΜ ψςά

Τʽ 

ʾˮ CAD χ˯‮ ӟᵰψϕ

ρϭςףςϣϦοΜσ

Μʽ 

ʾάϦΤϣᶘϐάρτν

Μο C̓ADӟᵰψϢΨ

ϩΤϣσΜΥἋ χϘ

ϘπϢΜΤρΜΞל

ʾὒΊЫ˔ϸ˔πψσΨ

Чрπ︡ףϤϬΰο

Μθʽ 

ʾˮ CAD χ˯‮ ӟᵰψ

ΨףςϣϦοΜσΜʽ 

ʾἩ ϸзϺвжЭχ

ΥϢΨϩΤμοΜσ

Μ ◓πΚμθʽ 
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ΥΚϤʼ◙ Ԍρχ

Ⱳτᶎ βϥϢΞ◙

ꜘΰθʽ 

Step3 χ⌠Ộπ

ΤϤξϣΜ ψςά

Τʽ 

ʾПв˔ЫрІϺи‮

τνΜοʼϕρϭςτ

ḮϬνΪθΜΥςΞΰ

θϣΜΜΤˁρχל

ΥΚϤʼπΦϦω‒Ϥ

₅ϭπϜϣΞϢΞ◙ꜘ

ΰθʽ 

ʾStep3 χ⌠Ộ◙ꜘπὒ

ΊЫ˔ϸ˔ρ Чрχ

Ỹ τṓξΜθʽ⌠Ộ

ψζχϘϘ Чрπ“

μοΜθʽ 

ʾStep1 ρ τʼḮϬ

Ϊϥṁ Ϭ ꜘβϥ

ΥΚϥʽ 

ʾStep3 πψʼάϦΤϣ

χꜛ Ϭ―Πϥ Υ

ΚϥθϛʼὨϛϣϦθ

Ⱳḧ πψ⌠ỘΥḁ

ΰσΜᴦ ΥΚϥά

ρΥꜘ€ήϦθʽ 

Step4 χ⌠Ộπ

ΤϤξϣΜ ψςά

Τʽ 

ʾПв˔ЫрІϺи‮

τνΜοˮ ϦθΜᾠ

ΥθΨήϭΚϥⱲψ

χРЅКІЫЗ˔π

ϘρϛοΜΜπβΤ˯

ρχל ΥΚϤʼζϦ

πϢΜάρϬᵕ ʽ 

ʾ Ὂ Є˔Еχˮ

χ ˯ ψʼṜ

ΰοΜθ Ϭ ΰʼ

ЫАФπ ΰθ‮

Ϭ θτṜ ʽ 

ʾˮ χ πᶘϭιά

ρʾ ϣϦθ ꜡Ṫ

˯ ψʼ Ὂ 3

ὯχΞκ 1 ὯχϙϬṜ

ΰʼζχ χ 2 Ὧτ

νΜοψʼῇπαμΨ

Ϥ―ΠθΜρχЀЮр

Еʽ 

ʾStep4 Ϝʼꜛ τνΜ

ο―Πϥ ΥΚϥθ

ϛʼΚϣΤαϛὨϛϣ

ϦθⱲḧ πψ⌠ỘΥ

ḁ ΰσΜᴦ ΥΚ

ϥʽ 

ζχ  ʾ Ɫ χЎϴАϼ ψϕρϭς ήϦοΜσΤμθʽ 

ʾˮ Step2ʿἩ πάϦΤϣᶘϐάρ˯τνΜοʼẸ יּ 2 ρϜϢΨϩΤϣσΜ

ρχЀЮрЕπΚμθʽᶆᴬχϸзϺвжЭτ›ϩδοⱧ τ ︡ϤΰοΣΨ

άρπ῟ ᴟπΦϥχπψσΜΤʽ 
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12 1 1 ▪fi◔כ♩ 

 

̙ ᴣˢ1 1 ᴣˣ►  ϯрϾ˔ЕϘρϛיּ

ל ‮  Ẹ יּ 1 Ẹ יּ 2 

͍ͦʽЅдУϵϱЖχԊ ψΜΤΥΤπΰθΤ ʿ ϢΜ ʾ ςκϣπϜσΜ ʾ ӂΜ 

ᵕ  ϢΜ ϢΜ 

  θΨήϭΚμθχπРАϼзΰϘΰθΥ ϭ

πΜΨΞκτᶚΰΨσϤϘΰθʻ 

ЅдУʾϸ˔ЖχṜ χ▫ ΥϩΤμθʻ 

͎ͦʽЅдУϵϱЖχ► ψΜΤΥπΰθΤ ʿ ϞήΰΜ ʾ ςκϣπϜσΜ ʾ ΰΜ 

ᵕ  ϞήΰΜ ϞήΰΜ 

  Step Ϭ ωΰοΰϘΜϘΰθΥ►ΜϞβΤμ

θπβʻ 

⇔ΤΨ ΤϦοΜθχπʼᾋϞβΨ ΤϤϞ

βΤμθʻ 

ͦ͏ʽⱳχӪᾋπʼꜛ χṓⱱκτԁ ựΜϜχϬ όʼζχ Ϭ ΜοΨιήΜ 

͍ˣˮ άχϢΞσЅдУϵϱЖϬ₈ῇϜ►ΜθΜ˯ʿ   

ϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ ʾ ζΞ◘Ξ ʾ ροϜζΞ◘Ξ 

ᵕ  ζΞ◘Ξ ζΞ◘Ξ 

  ᵠϛο₈ϘπΰοΦθ▫ⱧΥςχϢΞσϜχ

ιμθΤΥϩΤμθχπʻ 

ЅдУʾϸ˔Жχ︣ ΪτσϥӮʼ ʼПв

˔ЫрІϺиπψḼỘΤϣẐϛϣϦϥ ∙Υ

Τμθχπ. 

͎ˣˮ χἩ τ᷉ϛθΜ˯ʿ ϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ ʾ ζΞ◘Ξ ʾ ροϜζΞ◘Ξ 

ᵕ  ζΞ◘Ξ ζΞ◘Ξ 

  ЅдУʾϸ˔ЖϬṜ ΰϞβΨσϥρ◘ΜϘ

βʻ 

ЅдУʾϸ˔ЖχṜ χ▫ Υ Τϥχπʻ 

͏ˣˮ ϯС˔иЪϱрЕΥ ᾋπΦθ˯ʿ ϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ  ʾζΞ◘Ξ  ʾροϜζΞ◘Ξ 

ᵕ  ζΞ◘Ξ ζΞ◘Ξ 

  ꜛ τϜϯС˔иπΦϥЪϱрЕΥΚϥχι

σρ◘ΠϘΰθʻ 

ςΞṜ βϦωϢΜΤ Τμθʻ 

ϯС˔иЪϱрЕΥ ᾋπΦθ ψʼζχϯС˔иЪϱрЕϬ͎ν ΜοΨιήΜ 

͍ʽ ▫ⱧϬ῟ τ ϛϣϦϥϢΞτ⌠ỘχῬ

Ϟᵠ τ︡Ϥ Ϛ 

Σẁ τ ʾ ΰ Ἳ ΪϥϢΞ▫Ⱨτ

︡Ϥ Ϛ 

͎ʽ σ︣ ΦϞ︣ḧϬ ΨάρσΨ︣ Ϥ

▫ⱧϬ ϛϥ 

︣χ τ ΰʼ ᴂΥπΦϥ 

͐ˣˮ Ὂ Є˔Еχ⌠ Υжϼτσμθ˯ 

ʿϘμθΨ◘ϩσΜ ʾ ◘ϩσΜ ʾ ζΞ◘Ξ ʾ ροϜζΞ◘Ξ 

ᵕ  ζΞ◘Ξ ζΞ◘Ξ 
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  χ χṜ ΥΰϞβΨσϤϘΰθʻ Ṝ χ▫ Υ Τμθχπʻ 

ͦ͐ʽ ЅдУϵϱЖτνΜοʼ  Ϟ Υ ρ◘ϩϦϥράϧϬễΠοΨιήΜ 

ᵕ  ϢΨᾋϦωϩΤϤϘβΥʼStep χ ‹χᴅτ

Κϥ Ϭᾋ ρΰοΜϘΰθʻ 

ᾝ ᵬπψ τσΜʻ 

ͦ͑ʽζχ ʼέӪᾋϞΣṓξΦχ ΥΚϤϘΰθϣέṜ ϬΣḻΜΰϘβ 

ᵕ  ˢ◙ꜘ χ⌠Ộ◙ꜘ τνΜοˣ 

Step χ ‹ρ ψ α Φήχ ΥᾋϞβ

Μρ◘ΜϘΰθʻ 

Пв˔ЫрІϺиψ ḮϬνΪθΨσμ

θʻ 
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13 ⱴ♇ⱪ v3 
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14 v3 
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