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ท าอย่างไรพดูและฟงัภาษาองักฤษไดรู้เ้รื่อง 
  ฟงัใหคุ้น้เคย และใหม้นัเป็นส่วนหนึ่งของชวีติประจ าวนั 

  ดูหนงั Sub-Title บอ่ย ๆ (ประมาณ 10 รอบ) 

  รอบที ่1-3 : ดูภาษาไทยจนกระท ัง่จ าเนื้อเรื่องไดห้มด 

  รอบที ่4-6 : ดูภาษาองักฤษ เปิด Sub-Eng 

  รอบที ่6-8 : ดูภาษาองักฤษ ปิด Sub-Eng 

  รอบที ่9-10 : ดูภาษาองักฤษอย่างเดยีว 
  Listening with word and situation 

matching 

  Review grammar 
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How engineers problem solving flow chart 
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ทกัษะของวศิวกรทีอ่ตุสาหกรรมตอ้งการ 
 มคีวามกระตอืรอืรน้ในการท างาน 

 สามารถท างานร่วมกบัผูอ้ืน่ไดด้ ี

 ทกัษะภาษาองักฤษ, จนี, ญี่ปุ่ น 

 มคีวามม ัน่ใจในตนเอง กลา้แสดงออก 

 มพีื้นฐานความรูท้างดา้นวศิวกรรมทีด่ ี 
 

, เกาหล ี
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ค าถามทีพ่บบอ่ยตอนสมัภาษณง์าน 
 คุณรูไ้หมวา่ บรษิทัเราท าอะไร 
 ในความคดิของคุณ  วศิวกรท างานอย่างไร 
 จงบอกขอ้ดขีอ้เสยี ของตวัเอง 
 หากตอ้งท างานกบัช่างเทคนิคทีท่  างานมานานจะท า

อย่างไร 
 คุณคดิวา่ อะไรทีว่ศิวกรท าไมไ่ดบ้า้ง 
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Discipline China Japan USA Singapore Thailan
d 

Education B.Eng 
M.Eng 

M.Eng/Ph.D M.Eng/Ph.D M.Eng/Ph.D B.Eng 
M.Eng 
MBA 

อปุนิสยัการท างาน 

(Working 
Habits) 

• High 

accountability 

• High 

accountability 

• Good discipline 

• Highly positive 

thinking/fair/op

en mind 

• High 

accountability 

• Good discipline 

• High 

accountabili

ty 

• Good 

discipline 

?? 

 

ความกระตอืรือรน้ในการท างาน Active Highly active style Highly active 
style 

Highly active 
style 

?? 

ความมัน่ใจในตวัเอง Meduim-high High High High ?? 

ที่ปรึกษาทางดา้นวชิาการ ….. Internal Ph.D. Internal Ph.D. Internal Ph.D. ?? 

เครื่องมือที่ใชใ้นการวเิคราะห ์ Some technology 

base 
High technology & 

Precise 
High technology 

& Precise 
High 

technology & 
Precise 

?? 

การร่วมงานในการประชมุทาง
วชิาการ (conference) 

ไม่มขีอ้มลู 
 

ไม่มขีอ้มลู เขา้ร่วมซะส่วนใหญ่ ไม่มขีอ้มลู ?? 

เป็นการสรุปจากความเห็นส่วนบุคคล   ไม่สามารถน าไปอา้งอิงได ้
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Engineering Professional guide 

line-Culture 
 Engineering ethic : จรรยาบรรวศิวกร 

 Positive thinking : คิดเชงิบวก 

 Be a problem solver not problem maker : คิดแบบแกป้ญัหา ไม่ใช่สรา้งปญัหา 

 Team work : ท างานเป็นทมี 

 Opened mind : เปิดใจรบัฟงั 

 Curiosity : อยากรูอ้ยากเหน็ 

 Always question “Why”: หดัเป็นคนตัง้ค าถาม “ท าไม” 

 “Do the right think at the first time” : ท าในสิง่ทีถู่กตอ้ง ละเวน้ท าในสิง่ทีถู่กใจ 

 Engineering & Technology connection via social network.  
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line-Time/task management 

 Watch at least 1 engineering related 

video once a week. Only related to work.  

 Share&Discuss engineering topics with 

friend 1/month 

 List of things that you familiar with and 

think about alternative ways.  
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What engineers do ? 
 This supplementary definition builds on the idea of optimal 

problem solving already suggested in the earlier definitions, 
but it emphasizes explanation. The idea is that engineering has 
a rhetoric, or a mode of argument to justify what it does. 
Indeed, there are at least two modes of argument, and these 
depend on what the word "best" means for a particular 
problem. For some problems, which here will be termed 
"simple problems", best means the solution which can be 
proved optimal through mathematical analysis or other 
deductive reasoning. For other problems, here called 
"compound problems", it is not possible to find such an 
analytic optimum, and best means the solution which is judged 
the most suitable tradeoff. That judgment is made, and 
justified, through "engineering thinking".  
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How engineers think 
 Strategy 1 sometimes has to do. For example, it may be impossible to say how the aestheics of a bridge are to be 

measured. However, if a criterion like aesthetics is rejected, there may still be some implicit lower limit on ugliness. It is 
part of the job of engineering, as an intellectual discipline, to understand how immeasurable but implicit criteria are to 
be dealt with. 

 Strategy 2 is important. Cost-benefit analysis uses money as the common currency of diverse constraints and criteria. 
When engineers do this, they are acting like economists, and must answer the same economic (and philosophical) 
questions about attributed value. But engineers have a wider gamut of mappings between qualitatively different 
constraints. Speed/accuracy and speed/size are common tradeoffs. When the engineer chooses a tradeoff, a judgment 
is being made about relative value, and that must be explained. 

 Strategy 3 is pervasive. Almost all real engineering projects are decomposed into subproblems which are then solved 
almost independently. Explaining why the problem has been decomposed is usually easy: The problem would be 
insoluble otherwise. But engineers should also be able to explain why a particular decomposition has been chosen, to 
justify the belief that the aggregate of optimal subproblem solutions will be the best overall solution, or, at least, close 
to it. Usually a project-wide goal, for example use of existing components, re-usability of new designs, or localizing 
properties and features into modules, guides the decomposition. Such a goal is really an evaluation criterion, and 
engineering rhetoric should explain why it is weighted so highly. 

 Compound problems include simple problems and their solution is therefore partly deductive. But trading off between 
qualitatively different domains requires a different kind of thinking. It has much in common with legal reasoning. In law, 
some decisions are made by the interpretation of legislation; some are made by developing earlier case decisions. 
These two routes to a decision are different: the first is the application of an abstract rule to a particular instance, the 
second is dealing with a particular instance according to similar previous instances. The first is a top-down theory-to-
application route, while the second is a sideways precedents-to-application route. Compound problem solving uses the 
same two routes. Abstract rules are applied when the relative values of different courses of action can be measured and 
compared. This is not usually the case in design, so exemplars (previous designs) have to be applied too. By analogy 
with these precedents, compound problem solving decides on a best solution. 

 Practicing engineers probably make use of analogy as often as practicing lawyers. Reference to previous jobs, 
identifying similarities and differences, making linkages between contexts, are all regular habits. In many cases the 
analogies will be simple and direct, but, especially in systems engineering, the linkage can be between two very 
different domains. The ability to see analogical situations, particularly in balancing the values of different criteria, is 
central to engineering judgement. The ability to explain these analogies, and argue their relevance, is engineering 
rhetoric. Engineering Thinking and Rhetoric  
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Link o another discipline 
 Engineering solves problems using physical science and mathematics. Its links 

to those disciplines are clear. Yet, in terms of engineering thinking and rhetoric, 
its dependence on them is really accidental rather than essential. Engineering's 
goal (problem solving) and its method (deduction and analogy) is much closer 
to medicine and ethics than to science. Its rhetoric (justifying its analogies) is 
close to law, and perhaps to economics. Table 1 summarizes three approaches 
to thinking, which groups engineering with these disciplines. While this 
classification is very tentative, I find it helps in introducing students to the 
academic place of engineering (see below). 

 Engineering does differ from other disciplines that rely on analogical reasoning. 
For medicine and law it is usually very easy to define the terms of success. Not 
so for engineering, which must begin its search for solutions by demanding 
clarity on what sort of solutions will do, and how they will be measured. The 
criterion question, "How will I know I have succeeded?", is the first step in 
design, and uncovers user requirements, presuppositions, physical limitations, 
and values. Defining criteria requires systematic analysis, and again draws on 
both analogy and deduction. 
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What engineers do ? 
 The Oxford English Dictionary [3] defines an Engineer as 

"one who contrives, designs or invents; an author, designer; 
also an inventor, plotter, a layer of snares". Delightful 
though this definition is, it does not capture why or how an 
engineer works.  

 The Encyclopedia Britannica has "engineering [is] the 
application of scientific principles to the optimal conversion 
of natural resources into structures, machines, products, 
systems and processes for the benefit of mankind" [4].  

 Cambell Martin succinctly identifies the "essence of the 
engineering approach" as "using models to make proper 
decisions" [5]. I offer the following five-point description of 
engineering as a synthesis:  
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What engineers do ? 
 Engineering is applying scientific knowledge and 

mathematical analysis to the solution of practical problems. 
 It usually involves designing and building artifacts. 
 It seeks good, and if possible, optimum, solutions, 

according to well-defined criteria. 
 It uses abstract and physical models to represent, 

understand and interpret the world and its artifacts. 
 It applies well-established principles and methods, adapts 

existing solutions, and uses proven components and tools  
 Engineering is the development of an explanatory 

framework that identifies and validates a particular solution 
to a problem as the best. 
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How engineers think ? 

In simple problems,  

Getting something to work is inadequate; 
it has to work well according to 
parameters of the problem. Even in 
simple problem solving, the engineer 
looks for evidence that the space of 
possible solutions was properly searched, 
and the chosen solution correctly proved 
to be optimal. 
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How engineers think ? 
Compound problems 

 In compound problems, the evaluation criteria are not qualitatively 
similar and cannot be jointly optimized. Engineering jobs which 
require the balancing of cost, safety and aesthetics are compound. 
Most systems engineering jobs are compound. Wherever there are 
choices of materials, subsystems or methods that emphasize one 
or another property, the problem is compound. The engineer can 
now apply several strategies: 

 Disqualify (ignore) criteria that cannot be measured. 

 Express relative values of criteria based on some evidence, then 
try to reduce the problem to a simple one. 

 Divide the problem into parts which can be independently 
solved as simple problems. 
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Engineering job function 

 Design 

 Consultant 

 Maintenance 

 Service 

 Sale 

 Purchasing 

 Process control/Product engineer 

 Production 
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Engineering Professional 

roadmap 

 Engineering Professional  roadmap 

 Higher Education  

 Master degree  

 Doctoral degree  

 Concept aligning to industry  

 US Patent/Trade secret involvement  

 Join international engineering party 
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Engineering career path  Engineer I  

 

 Engineer II  

 

 Engineer III  

 

 Lead Eng.  

 

 Sr.Eng  

 

 Eng.Manager  
 

 Eng.Sr Manager  
 
 

 Eng.Director  



Sr.Mgr 

Mgr. 

Sr.Eng  

 

Eng  III 

 

Eng  

I,II,III 

Technician 

• Bachelor degree in eng. 

Or higher 

• Good attitude + good 

engineering ethic  will  

act you as  good engineer 

Diploma level working on 

routine and perform job  

per assignment 

Team Work and presentation 

skill 

Leadership skill 

Leadership skill with team driven 

per target  

High achievement on team 

management  

and teamwork 

Engineering career path 
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Conclusion 
 Engineering problems involve interacting, but 

qualitatively different, constraints. Engineering 
solutions must be justified by explaining the 
weights given to qualitatively different criteria.  

 The engineer draws on similar previous problems 
and solutions. Analogical reasoning is thus at the 
heart of Engineering Thinking. 

 Engineers are not alone in facing the problems of 
technology, society and values, but they have a 
special responsibility. If they are well trained in 
both simple and compound problem solving, they 
will also have special expertise.  
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Conclusion  

 Aim  Method Argument 
  
Science  To explain Observe Falsifiable hypothesis has been    

  corroborated and  
   Hypothesize  not refuted 

   Test    
Humanities To interpret  Interpretation is coherent and revealing   
   Collect 

   Critique 
   Synthesize   
Engineering To solve   Design is optimal analytically or by analogy 
   Specify 

   Design 
   Verify 
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