
м  

 

Year 9                                  
Design & Technology 

Pathway 
 

Knowledge Booklet 
  

Name: 

Class: 

This is your copy to KEEP for the entire school year 



н  

5ŜǎƛƎƴ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ tŀǘƘǿŀȅΥ  

¸ŜŀǊ ф wŜǎƛǎǘŀƴǘ aŀǘŜǊƛŀƭ 

What will you have learnt by the end of Year 9? 

  ¸ŜŀǊ т ¸ŜŀǊ у ¸ŜŀǊ ф 

/ƻǊŜ tǊƻƧŜŎǘǎ ¶ 5ŀǾŜ ǘƘŜ ŘŜǎƪ 

ǝŘȅ 

¶ 5ƻƻǊ ƳƻǳǎŜ 

¶ 9ƭŜŎǘǊƻƴƛŎǎ 

¶ ¢ƘŜ ¢ǊƻȄ 

¶ !ŎƻǳǎǝŎ ŘƻŎƪ 

¶ aŜǘŀƭ ōƻǧƭŜ ƻǇŜƴŜǊ 

!ŘŘƛǝƻƴŀƭ 

tǊƻƧŜŎǘǎ 

¶ !Ǿƛŀƴ ƘƻǳǎƛƴƎ 

  

¶ {Ǉŀǘǳƭŀ 

¶ aƻƴŜȅ ōƻȄ 

¶ aŜǘŀƭ ǘǿƛǎǘ 

¶ aƛǊǊƻǊ ƻǊƎŀƴƛǎŜǊ 

¶ !ŎǊȅƭƛŎ ǎƭƛŘƛƴƎ ǘƻǇ 

ōƻȄ  

  ¸ŜŀǊ т ¸ŜŀǊ у ¸ŜŀǊ ф 

/ƻǊŜ tǊƻƧŜŎǘǎ ¶ {ŎƻƴŜǎ 

¶ {Ƴŀƭƭ ŎŀƪŜǎ 

¶ CǊǳƛǘ ǎŀƭŀŘ 

¶ /ƘŜŜǎŜ ǎǘǊŀǿǎ 

¶ .ǊŜŀŘ ŀƴŘ ōǳǧŜǊ 

ǇǳŘŘƛƴƎ 

¶ wƻŎƪ ŎŀƪŜǎ 

¶ !ƳŜǊƛŎŀƴ-ŎƻƻƪƛŜǎ 

¶ 9ƴƎƭŀƴŘς ŦǊǳƛǘ       

ŎǊǳƳōƭŜ 

¶ Lǘŀƭȅ-tŀǎǘŀ ōƻƭƻƎƴŀƛǎŜ 

.ŀƪŜ 

!ŘŘƛǝƻƴŀƭ 

tǊƻƧŜŎǘǎ 

¶ tƛȊȊŀ 

  

¶ CǊǳƛǘ ƪŜōŀōǎ ¶ {Ǉŀƛƴ-wƛǎƻǧƻ 

Lƴ wŜǎƛǎǘŀƴǘ aŀǘŜǊƛŀƭǎΣ ǿŜ ǘŜŀŎƘ ǘƘŜǎŜ ƳƻŘǳƭŜǎΣ ōŜŎŀǳǎŜΧ  

{ǘǳŘŜƴǘǎ ŀǊŜ ŀōƭŜ ǘƻ ōǳƛƭŘ ƻƴ ǘƘŜ ŀŎǝǾƛǝŜǎ ǳƴŘŜǊǘŀƪŜƴ ƛƴ ǘƘŜ ǿƻǊƪǎƘƻǇ ƛƴ ¸у ŀƴŘ ¸т ōȅ ǳǎƛƴƎ ŀ ǊŀƴƎŜ ƻŦ ǘƻƻƭǎ ŀƴŘ 

ǇǊƻŎŜǎǎŜǎ ǘƻ ǊŜŀƭƛǎŜ ŀ ŘƛǊŜŎǘŜŘκ ǇŜǊǎƻƴŀƭƛǎŜŘ ƻǳǘŎƻƳŜΦ {ǘǳŘŜƴǘǎ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ƭŜŀǊƴ ŀōƻǳǘ ƳŜŜǝƴƎ ǘƘŜ ƴŜŜŘǎ ƻŦ ŀ 

ŎƭƛŜƴǘΣ ŘŜǎƛƎƴƛƴƎ ŀƴŘ ǇƭŀƴƴƛƴƎ ǳǎƛƴƎ ŘŀǘŀΣ ƛǘŜǊŀǝǾŜ ƳƻŘŜƭƭƛƴƎ ŀƴŘ ǊŜŀƭƛǎŀǝƻƴ ǎƪƛƭƭǎ 

 

Lƴ ȅŜŀǊ фΣ ǿŜ ǘŜŀŎƘ ǘƘŜǎŜ ƳƻŘǳƭŜǎ ōŜŎŀǳǎŜΧ 

tǳǇƛƭǎ ƴŜŜŘ ǘƻ ƘŀǾŜ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǎƪƛƭƭǎ ǘƻ ŘŜǎƛƎƴ ŀƴŘ ƳŀƪŜ ŦƻƻŘ ǇǊƻŘǳŎǘǎ ŜũŜŎǝǾŜƭȅ ŀƴŘ ŀǎ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŀǎ 

ǇƻǎǎƛōƭŜΦ ²ƘŜƴ ǇƭŀƴƴƛƴƎ ƳŜƴǳǎ ǘƘŜȅ ƴŜŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŀƴŘ ǳǎŜ ǘƘŜ ǇƘȅǎƛŎŀƭΣ ŎƘŜƳƛŎŀƭ ŀƴŘ ƴǳǘǊƛǝƻƴŀƭ ǇǊƻǇŜǊǝŜǎ 

ƻŦ ŦƻƻŘǎ ǘƻ ƳŜŜǘ ŀ ǎǇŜŎƛŬŜŘ ƴŜŜŘΦ ¢ƘŜȅ ƴŜŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŀōƻǳǘ ǘƻŘŀȅΩǎ ŘƛǾŜǊǎŜ ǇƻǇǳƭŀǝƻƴ ŀƴŘ ŘŜƳƻƎǊŀǇƘƛŎǎ 

ǘƘŀǘ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ƛƳǇƭŜƳŜƴǘ ǘƘŜƛǊ ŘŜǎƛƎƴΣ ƘȅƎƛŜƴƛŎŀƭƭȅ ŀƴŘ ŜũŜŎǝǾŜƭȅΦ {ǘǳŘŜƴǘǎ ǿƛƭƭ ǊŜǎŜŀǊŎƘ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ǘƘŜƳŜ 

ŀƴŘ ǇǊƻŘǳŎŜ ŀ Ŭƴŀƭ ƻǳǘŎƻƳŜ ŦƻǊ ŀ ǇƻǘŜƴǝŀƭ ŎƭƛŜƴǘΦ 

Year 9 Catering: ά²ƻǊƭŘ ŦƻƻŘΣ ƴǳǘǊƛǝƻƴΣ ŎƻǎǝƴƎǎ ǝƳŜ Ǉƭŀƴǎ ŀƴŘ ōǊƛŜŦǎέ 



о  

!ǎǎŜǎǎƳŜƴǘ 

²ƛǘƘƛƴ ǘƘŜ 5ŜǎƛƎƴ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ǎǳōƧŜŎǘ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ǇǊŀŎǝŎŀƭΣ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ǾŜǊōŀƭ ŦŜŜŘōŀŎƪ ƛǎ ŀƴ 

ŜǎǎŜƴǝŀƭ ŀǎǇŜŎǘ ƻŦ Ƴƻǎǘ ƭŜǎǎƻƴǎ- ǘƘƛǎ Ƴŀȅ ōŜ ǘŜŀŎƘŜǊ ƭŜŘΣ ǇŜŜǊ ƻǊ ǎŜƭŦ-ŀǎǎŜǎǎƳŜƴǘΦ 

!ǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ƳƻŘǳƭŜΣ ŜŀŎƘ ǎǘǳŘŜƴǘ ǿƛƭƭ ōŜ ƎƛǾŜƴ ƎǊŀŘŜǎ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ǿƻǊƪ ǘƘŜȅ ƘŀǾŜ ŎƻƳǇƭŜǘŜŘ ƛƴ 

ŀŘŘƛǝƻƴ ǘƻ ŀƴ !ǩǘǳŘŜ ǘƻ [ŜŀǊƴƛƴƎ ŀƴŘ IƻƳŜǿƻǊƪ ƎǊŀŘŜΦ  

!ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ȅŜŀǊ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀƴ Ψ9ƴŘ ƻŦ ¸ŜŀǊΩ ŀǎǎŜǎǎƳŜƴǘ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŀ ǿǊƛǧŜƴ ǘŜǎǘ ǿƛǘƘ ŀ ǎŜǘ ƻŦ ǉǳŜǎǝƻƴǎ 

ǘƻ ŀƴǎǿŜǊ ŀōƻǳǘ 5ŜǎƛƎƴ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΦ 

²ƛŘŜǊ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ 

9ŀŎƘ ǎǳōƧŜŎǘ Ƙŀǎ ŀ {ŎƘŜƳŜ ƻŦ ²ƻǊƪ ƎŜŀǊŜŘ ǘƻǿŀǊŘǎ ǘŜŀŎƘƛƴƎ ŜǎǎŜƴǝŀƭ ǎƪƛƭƭǎΣ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǿƛǘƘ 

ǇǊƻƎǊŜǎǎƛƻƴ ǘƻǿŀǊŘǎ ǘƘŜ Y{п D/{9 ŎƻǳǊǎŜǎ ƛƴ ƳƛƴŘΦ tƭŜŀǎŜ ŬƴŘ ǎƻƳŜ ǊŜǎƻǳǊŎŜǎ ƭƛǎǘŜŘ ōŜƭƻǿ ŦƻǊ ǿƛŘŜǊ ǊŜŀŘƛƴƎ ƛƴ 

ŜŀŎƘ ǎǳōƧŜŎǘ ŀǊŜŀΥ 

/ŀǘŜǊƛƴƎ 

ΨIƻǎǇƛǘŀƭƛǘȅ ŀƴŘ /ŀǘŜǊƛƴƎΩ - !ƴƛǘŀ ¢ǳƭƭ ŀƴŘ !ƭƛǎƻƴ tŀƭƳŜǊ    Ψ9ȄǇƭƻǊƛƴƎ CƻƻŘ ŀƴŘ bǳǘǊƛǝƻƴ Y{оΩ - ̧ǾƻƴƴŜ aŀŎƪŜȅ 

Ψ9ǎǎŜƴǝŀƭ 9ǉǳƛǇƳŜƴǘ ŦƻǊ ǘƘŜ YƛǘŎƘŜƴΩ - tŜǘŜǊ CƛŜƭƭ           

ǿǿǿΦŜŀǘǿŜƭƭΦƎƻǾΦǳƪ  ǿǿǿΦǘƘƛƴƪŦŀǎǘΦŎƻΦǳƪ   ǿǿǿΦƘŜŀƭǘƘпǎŎƘƻƻƭǎΦƴŜǘ   

ǿǿǿΦōōŎΦŎƻΦǳƪκǎŎƘƻƻƭǎκƎŎǎŜōƛǘŜǎƛȊŜκƘƻǎǇƛǘŀƭƛǘȅ   

wŜǎƛǎǘŀƴǘ aŀǘŜǊƛŀƭǎ 

ΨIƻǿ ¢ƘƛƴƎǎ ²ƻǊƪΩ - /ƻƴǊŀŘ aŀǎƻƴ         Ψ¢ƘŜ 5ŜǎƛƎƴ ƻŦ 9ǾŜǊȅŘŀȅ ¢ƘƛƴƎǎΩ - 5ƻƴ bƻǊƳŀƴ 

Ψ{ǘŀǊǝƴƎ tǊƻŘǳŎǘ ŘŜǎƛƎƴ 9ȄŜǊŎƛǎŜǊΥ vǳŜǎǝƻƴǎ ŀƴŘ !ƴǎǿŜǊǎΩ - !ǊǝƻƳ 5ŀǎƘƛƴǎƪȅ 

ǿǿǿΦŎŀǊƭŎƭŜǊƪƛƴΦŎƻΦǳƪ    ǿǿǿΦŘƻǊƴƻōΦŎƻƳ    ǿǿǿΦŀƭŜǎǎƛΦŎƻƳ  ǿǿǿΦŘŜǎƛƎƴƳǳǎŜǳƳΦƻǊƎ 

ǿǿǿΦǘŜŎƘƴƻƭƻƎȅǎǘǳŘŜƴǘΦŎƻƳκ       ǿǿǿΦŘŜǎƛƎƴ-ǘŜŎƘƴƻƭƻƎȅΦƛƴŦƻκƘƻƳŜΦƘǘƳ   

²Ƙŀǘ ǿƛƭƭ ȅƻǳ ƭŜŀǊƴ ƛƴ ǘƘŜ 5ŜǎƛƎƴ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ tŀǘƘǿŀȅΚ 

¸ƻǳ ǿƛƭƭ ƭŜŀǊƴ ŀōƻǳǘ ǘƻƻƭǎκ ǇǊƻŎŜǎǎŜǎ ƛƴ ǘƘŜ ǿƻǊƪǎƘƻǇκŎŀǘŜǊƛƴƎ ǊƻƻƳΣ ǘƘŜ ŘȅƴŀƳƛŎǎ ƻŦ ǎƻǳƴŘΣ ŘŜǎƛƎƴƛƴƎ ŦƻǊ ŀ ŎƭƛŜƴǘΣ 

ŘǊŀǿƛƴƎ ŎƻƴǾŜƴǝƻƴǎΣ ƘŜŀƭǘƘȅ ŜŀǝƴƎΣ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅΦ ¢ƘŜ ǿƻǊƪ ƻŦ ƻǘƘŜǊǎ- ŘŜǎƛƎƴŜǊǎ ŀƴŘ ƳƻǾŜƳŜƴǘǎΣ ŦŀƳƻǳǎ 

ŎƘŜŦǎ 

²ƘȅΚ 

¢ƻ ƎƛǾŜ ȅƻǳ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ Ǝŀƛƴ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ΨǊŜŀƭ ƭƛŦŜΩ ǇǊŀŎǝŎŀƭ ǎƪƛƭƭǎΦ ¸ƻǳ ǿƛƭƭ ōŜ ƭŜŀǊƴƛƴƎ ǘƘǊƻǳƎƘ ŀ 

ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ǇǊŀŎǝŎŀƭ ŀŎǝǾƛǝŜǎ ŀƴŘ ǘƘŜƻǊŜǝŎŀƭ ŜƭŜƳŜƴǘǎ ǘƻ ŜƴŀōƭŜ ȅƻǳ ǘƻ ōŜŎƻƳŜ ŎƻƴŬŘŜƴǘ ƛƴ ȅƻǳǊ 5ϧ¢ ƭŜǎǎƻƴǎΦ                                                                             

IŜŀƭǘƘ ŀƴŘ {ŀŦŜǘȅ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ ǘƘŜ 5ϧ¢ ŜƴǾƛǊƻƴƳŜƴǘΣ ǎƻ ȅƻǳ Ƴǳǎǘ ǳƴŘŜǊǎǘŀƴŘ ǎŀŦŜǘȅ ǊǳƭŜǎ ŀƴŘ 

ŜȄǇŜŎǘŀǝƻƴǎΦ ¢ƘǊƻǳƎƘƻǳǘ ȅƻǳǊ ǝƳŜ ƛƴ 5ϧ¢Σ ȅƻǳ ǿƛƭƭ ōŜ ŜƴŎƻǳǊŀƎŜŘ ǘƻ ƛƳǇǊƻǾŜ ȅƻǳǊ ŘŜǎƛƎƴ ǎƪƛƭƭǎ ǘƘǊƻǳƎƘ ǇǊŀŎǝŎŜ 

ŀƴŘ ŘŜƳƻƴǎǘǊŀǝƻƴΣ ōŜ ŎǊŜŀǝǾŜ ŀƴŘ ƘŀǾŜ ƘƛƎƘ ŜȄǇŜŎǘŀǝƻƴǎ ƻŦ ȅƻǳǊǎŜƭŦΗ                                               

http://www.eatwell.gov.uk
http://www.thinkfast.co.uk
http://www.health4schools.net
http://www.carlclerkin.co.uk
http://www.dornob.com
http://www.alessi.com
http://www.designmuseum.org
http://www.technologystudent.com/


п  

During Year 9 Design and Technology pathway you willé.  

Progress by: Understanding the concepts of sound and sustainability (scientific principles and materials-          

manufactured boards) ï Design for a Client - Present a range of appropriate design ideas ï Be able to produce a brief 
and specification -Be able to explain Function Vs Aesthetics and be able to link existing designers/ movements to their 
work ï Use advanced measuring/marking ï Show quality design presentation through a range of styles - Produce  
iterative card models ï Show developmental decision making ï Understand and use scales of production-             
Manufacture with a high level of precision ï Use a range of surface finishes ï Test, Evaluate and develop their work- 
Be aware of Emerging materials (including Smart) & related tech processes (eg laser and 3D printing) 

5ŜǾŜƭƻǇ [ƛǘŜǊŀŎȅ ǎƪƛƭƭǎΥ 5ŜǾŜƭƻǇ bǳƳŜǊŀŎȅ ǎƪƛƭƭǎΥ 5ŜǾŜƭƻǇ {ŎƛŜƴǝŬŎ ǎƪƛƭƭǎΥ 

Literacy:  

There are a range of extended writing 
opportunities for each of the    projects - 
both within and outside of the classroom 

Oracy:  

Students will answer questions in full sen-
tences during discussion work and       
encouraged to read out loud where            
appropriate  

Keywords:  

Designers, Sustainability, Social,         
Aesthetics, Ergonomics, Anthropometrics, 
Thermosetting, Thermoforming, Fibres, 
Fabrics, Upcycle, Life cycle Assessment, 
Functionality, Iterative Design, Reuse, 
Recycle, Texture, Ecological, Ethics,    
Fabricate, Smart materials 

¶ Calculations of sizes 

¶ Use of metric systems 

¶ Scaling drawings 

¶ Determining the amount of 
materials required 

¶ Graphic presentation of  
ideas to others 

¶ Analysis of client survey     
responses 

¶ Measurement and marking 
out 

¶ Extracting information from 
technical specifications 

¶ Protecting materials from           
corrosion/ rot 

¶ Selection of appropriate       
materials 

¶ Use of scientific principles when 
developing a brief or          
specification 

¶ Measurement of materials and 
selection of components 

¶ Classification of materials and 
their properties (to include 
Smart materials) 

¶ Knowledge of material       
properties to be applied when 
designing and making 

Final Endpointsï by the end of the project, you should be able to: 

Work to a given context, scenario, personal brief or specification to independently use a wide range of materials and 
processes to research, design, model, develop (through iterative designing) and realise a product to meet the needs 
of an identified user/ groups that shows a clear link to an existing designer or movement. Understand the             
development, use and potential for Smart materials and polymer based materials/ processing and products. 



р  

tŜǊǎƻƴŀƭ aŀŎƘƛƴŜ ¢ǊŀƛƴƛƴƎ wŜŎƻǊŘ 
!ǎ ǇŀǊǘ ƻŦ ȅƻǳǊ 5ŜǎƛƎƴ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ŎƻǳǊǎŜΣ ȅƻǳ ǿƛƭƭ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ǳǎŜ ŀ ǊŀƴƎŜ ƻŦ ŜǉǳƛǇƳŜƴǘ ǘƻ ƘŜƭǇ ƳŀƪŜ ȅƻǳǊ ǿƻǊƪ ǘƻ ǘƘŜ 

ƘƛƎƘŜǎǘ ǎǘŀƴŘŀǊŘΦ ¸ƻǳ ǿƛƭƭ ōŜ ǘŀǳƎƘǘ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘ  ŜƛǘƘŜǊ ƛƴŘƛǾƛŘǳŀƭƭȅΣ ƻǊ ŀǎ ǇŀǊǘ ƻŦ ŀ ƎǊƻǳǇ ŀƴŘ ŀǎ ǘƘƛǎ ƘŀǇǇŜƴǎ 

ȅƻǳ ǿƛƭƭ ōŜ ŀǎƪŜŘ ǘƻ ǝŎƪ ŀƴŘ ŘŀǘŜ ǘƘŜ ŎƘŀǊǘΣ ōŜƭƻǿΣ ǘƻ ǎƘƻǿ ǘƘŀǘ ȅƻǳ ŀǊŜ ǘǊŀƛƴŜŘ ŀƴŘ ŎƻƴŬŘŜƴǘΦ ¦ƴŘŜǊ ƴƻ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ǎƘƻǳƭŘ 

ȅƻǳ ǳǎŜ ŜǉǳƛǇƳŜƴǘ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ƴƻǘ ōŜŜƴ ǘǊŀƛƴŜŘ ƻǊ ŀǇǇǊƻǾŜŘ ǘƻ ǳǎŜΗ                                                                                                                 

aŀƪŜ ǎǳǊŜ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ƳŀŘŜ ȅƻǳǊǎŜƭŦ ŀǿŀǊŜ ƻŦ ǘƘŜ ǎŀŦŜǘȅ ǎƛƎƴŀƎŜ ŀƴŘ ƛƴŦƻǊƳŀǝƻƴ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ȅƻǳǊ ǇǊŀŎǝŎŀƭ ŀǊŜŀΦ  

LŦ ȅƻǳ ǊŜǉǳƛǊŜ ŦǳǊǘƘŜǊ ƛƴǎǘǊǳŎǝƻƴ ƻƴ ǘƘŜ ƳŀŎƘƛƴŜǊȅ ŘǳǊƛƴƎ ȅƻǳǊ ƭŜǎǎƻƴǎΣ ŀǎƪΗ 

9ǉǳƛǇƳŜƴǘ bŀƳŜ 5ŀǘŜ ¢ǊŀƛƴŜŘ όǝŎƪύ 

¢Ŝƴƻƴ ǎŀǿ     

/ƘƛǎŜƭ     

{ŎǊƻƭƭ {ŀǿ     

.Ŝƭǘ {ŀƴŘŜǊ     

tƛƭƭŀǊ 5Ǌƛƭƭ     

CƭŀƳŜ ¢ƻǊŎƘ     

/ŜǊŀƳƛŎ /ƘƛǇ IŜŀǊǘƘ     

{ǘǊƛǇ IŜŀǘŜǊ     

.ƻōōƛƴ {ŀƴŘŜǊ     

YƛǘŎƘŜƴ ƪƴƛǾŜǎ     

hǾŜƴǎ     

Iƻōǎ     

YƛǘŎƘŜƴ ǳǘŜƴǎƛƭǎ     



с  
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т  

¸ŜŀǊ ф /ŀǘŜǊƛƴƎ 

.ƛƎ vǳŜǎǝƻƴΥ ¢ƻ ƛƴǾŜǎǝƎŀǘŜ ǿƻǊƭŘ ŦƻƻŘǎΣ ŎƻƴǾŜƴƛŜƴŎŜ ŦƻƻŘǎ ŀƴŘ Ƙƻǿ ŦƻƻŘ Ŏŀƴ ōŜ ŀŘŀǇǘŜŘ ǘƻ ǎǳƛǘ ŎƭƛŜƴǘǎΩ ƴŜŜŘǎΦ  

aŜƴǳ 

!ƳŜǊƛŎŀƴς ŎƻƻƪƛŜǎ     

9ƴƎƭŀƴŘς CǊǳƛǘ ŎǊǳƳōƭŜ     

Lǘŀƭȅ- tŀǎǘŀ ōƻƭƻƎƴŀƛǎŜ ōŀƪŜ 

YŜȅ {ƪƛƭƭǎ 

{Ƙŀƭƭƻǿ CǊȅƛƴƎ 

{ŀǳǘŞƛƴƎ 

.ŀƪƛƴƎ 

.ƻƛƭƛƴƎ 

/ƻƴǾŜƴƛŜƴŎŜ CƻƻŘǎ  
 

Ϧ/ƻƴǾŜƴƛŜƴŎŜ ŦƻƻŘǎ ƳŀƪŜ ƭƛŦŜ ŜŀǎƛŜǊϦ 
 

¢ȅǇƛŎŀƭƭȅ ŀ ŎƻƳǇƭŜǘŜ ƳŜŀƭ ǘƘŀǘ Ƙŀǎ ōŜŜƴ 
ǇǊŜ-ǇǊŜǇŀǊŜŘ ŎƻƳƳŜǊŎƛŀƭƭȅ ŀƴŘ ǎƻ 

ǊŜǉǳƛǊŜǎ ƳƛƴƛƳǳƳ ŦǳǊǘƘŜǊ ǇǊŜǇŀǊŀǝƻƴ ōȅ 
ǘƘŜ ŎƻƴǎǳƳŜǊ. 

IŜŀƭǘƘ ϧ {ŀŦŜǘȅ 
²ŀǎƘ ƘŀƴŘǎ ōŜŦƻǊŜ ȅƻǳ ōŜƎƛƴ 

[ƻƴƎ ƘŀƛǊ ǎƘƻǳƭŘ ōŜ ǝŜŘ ōŀŎƪ 

wŜƳƻǾŜ ƧŜǿŜƭƭŜǊȅ 

!ǇǊƻƴǎ Ƴǳǎǘ ōŜ ǿƻǊƴ 

.ŜƘŀǾŜ ǎŜƴǎƛōƭȅ ŀǘ ŀƭƭ ǝƳŜǎ 

[ƛǎǘŜƴ ǘƻ ƛƴǎǘǊǳŎǝƻƴǎ 

YŜȅ ±ƻŎŀōǳƭŀǊȅ 
¢ƛƳŜ Ǉƭŀƴǎ {ŎƘŜŘǳƭŜǎ ƻŦ ǿƻǊƪ 

/ƻǎǝƴƎǎ 
¢ƘŜ ǇǊƛŎŜ ƻŦ ǘƘŜ ƛǘŜƳ ǇŜǊ ǇƻǊǝƻƴ 
ǿƛǘƘ ǇǊƻŬǘ 

{ƘƻǇǇƛƴƎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ 
ƭƛǎǘǎ 

²Ƙŀǘ ƛǎ ƴŜŜŘŜŘ ŀƴŘ ǿƘŜǊŜ ƛǎ ƛǘ  
ǇǳǊŎƘŀǎŜŘ ŦǊƻƳΚ 

9Ǿŀƭǳŀǝƻƴǎ 
wŜǾƛŜǿ ƻŦ ŎǳǎǘƻƳŜǊ ǎŀǝǎŦŀŎǝƻƴ ŀƴŘ 
ŀƴȅ ǎǳōǎŜǉǳŜƴǘ ŎƘŀƴƎŜǎ 



у  

/ŀǘŜǊƛƴƎ  ¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ tǊƻǾŜƴŀƴŎŜ ƻŦ CƻƻŘ   

IƻƳŜǿƻǊƪ м 5ǳŜ 5ŀǘŜ 
wŜŀŘ ǘƘŜ ǘŜȄǘ ōŜƭƻǿ ƛƴ ǊŜŀŘƛƴŜǎǎ ŦƻǊ ŀ ǘŜǎǘ ƻƴ ǘƘƛǎ ǎǳōƧŜŎǘΥ 

 

²Ƙȅ ŘƻŜǎ ǘƘŜ ¦Y ƛƳǇƻǊǘ ŦƻƻŘ ŦǊƻƳ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΚ  

CƻƻŘǎ ǘƘŀǘ ƴŜŜŘ ŀ ŘƛũŜǊŜƴǘ ŎƭƛƳŀǘŜ ǘƻ ǘƘŜ ¦Y ŀǊŜ ǳǎǳŀƭƭȅ ƎǊƻǿƴ ƛƴ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜ 

ǊƛŎŜΣ ōŀƴŀƴŀǎ ŀƴŘ ŎƻŎƻŀ όǿƘƛŎƘ ƛǎ ǳǎŜŘ ǘƻ ƳŀƪŜ ŎƘƻŎƻƭŀǘŜύΦ {ƻƳŜ ŦƻƻŘǎ ŀǊŜ ƎǊƻǿƴ ŜƭǎŜǿƘŜǊŜ ŦƻǊ 

ƻǘƘŜǊ ǊŜŀǎƻƴǎΦ CƻǊ ŜȄŀƳǇƭŜΣ bŜǿ ½ŜŀƭŀƴŘ ŀǊŜ ǿŜƭƭ-ƪƴƻǿƴ ŦƻǊ ǇǊƻŘǳŎƛƴƎ ƭŀƳō ŀƴŘ ǘƘŜȅ ŜȄǇƻǊǘ 

ƳŜŀǘ ǘƻ Ƴŀƴȅ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΦ  

 

²ƘŜǊŜ ŘƻŜǎ ŦƻƻŘ ŎƻƳŜ ŦǊƻƳΚ 

5ƛũŜǊŜƴǘ ŎƻǳƴǘǊƛŜǎ ǇǊƻŘǳŎŜ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ŦƻƻŘΣ ǿƘƛŎƘ ƛǎ ƻƊŜƴ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜƛǊ ŎƭƛƳŀǘŜΦ CƻǊ 

ŜȄŀƳǇƭŜΣ !ǎƛŀƴ ŎƻǳƴǘǊƛŜǎ ƎǊƻǿ ǊƛŎŜΣ !ŦǊƛŎŀƴ ŎƻǳƴǘǊƛŜǎ ƎǊƻǿ ŎƻŎƻŀΣ {ƻǳǘƘ !ƳŜǊƛŎŀƴ ŎƻǳƴǘǊƛŜǎ 

ǇǊƻŘǳŎŜ ƻƛƭ ŎǊƻǇǎΣ ŀƴŘ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎ ǇǊƻŘǳŎŜ ŀ ƭƻǘ ƻŦ Ƴƛƭƪ ŀƴŘ ŬǎƘΦ hŦ ŀƭƭ ŀǊŀōƭŜ ƭŀƴŘ ƛƴ ǘƘŜ 

ǿƻǊƭŘΣ ŀǊƻǳƴŘ ƘŀƭŦ ƛǎ ŦŀǊƳŜŘΦ 

aƻŘŜǊƴ ŦƻƻŘ ǇǊƻŘǳŎǝƻƴ ŀƭƭƻǿǎ ǎƻƳŜΣ ōǳǘ ƴƻǘ ŀƭƭΣ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǝƻƴ ǘƻ ŜƴƧƻȅ ŀ ǾŀǊƛŜŘ ŘƛŜǘ 

ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ Ŝŀǘ ǎǘǊŀǿōŜǊǊƛŜǎ ƛƴ ǿƛƴǘŜǊ ƛƴ ǘƘŜ ¦YΦ ¢Ƙƛǎ ǎŎŀƭŜ 

ƻŦ ŦƻƻŘ ǇǊƻŘǳŎǝƻƴ Ŏŀƴ ƘŀǾŜ ƴŜƎŀǝǾŜ ƛƳǇŀŎǘǎ ƻƴ ǇŜƻǇƭŜΣ ŀƴƛƳŀƭǎ ŀƴŘ ǇƭŀŎŜǎΦ 

LƴŎǊŜŀǎƛƴƎ ŦƻƻŘ ƳƛƭŜǎ ŀŘŘǎ ǘƻ Ǝƭƻōŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ŦǳŜƭ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ƳƻǾŜ ŦƻƻŘ 

ōŜǘǿŜŜƴ ŎƻǳƴǘǊƛŜǎΣ ǿƘƛŎƘ ƭŜŀŘǎ ǘƻ ƛƴŎǊŜŀǎŜŘ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎΦ 

 

²Ƙȅ ƛǎ Ǝƭƻōŀƭ ŦƻƻŘ ŎƻƴǎǳƳǇǝƻƴ ƛƴŎǊŜŀǎƛƴƎΚ  

aƛƭƭƛƻƴǎ ƻŦ ǇŜƻǇƭŜ Ǝƻ ƘǳƴƎǊȅ ŜŀŎƘ ȅŜŀǊ ŀƴŘ Ƴŀȅ ƴƻǘ ōŜ ŀōƭŜ ǘƻ Ŝŀǘ ŦƻǊ ŜȄǘŜƴŘŜŘ ǇŜǊƛƻŘǎΦ 

CŀǊƳŜǊǎ ǘǊȅ ǘƻ ǇǊƻŘǳŎŜ ƳƻǊŜ ŦƻƻŘΦ ¢ǊŜŜǎ ŀǊŜ Ŏǳǘ-Řƻǿƴ ǘƻ ƳŀƪŜ ƳƻǊŜ ŦŀǊƳƭŀƴŘ ŀƴŘ ƳƻǊŜ ŎŀǧƭŜ 

ŀǊŜ ǎǉǳŜŜȊŜŘ ƛƴǘƻ ŬŜƭŘǎΦ ¢Ƙƛǎ ŎŀǳǎŜǎ ǎƻƛƭ ŜǊƻǎƛƻƴ ŀƴŘ ŘŜŦƻǊŜǎǘŀǝƻƴΦ 

²ƘŜƴ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ ŦƻƻŘ ŜȄŎŜŜŘǎ ǘƘŜ ǎǳǇǇƭȅΣ ǇǊƛŎŜǎ ƛƴŎǊŜŀǎŜΦ aŀƴȅ ƻŦ ǘƘŜ Ƴƻǎǘ ǾǳƭƴŜǊŀōƭŜ 

ǇŜƻǇƭŜ Ŏŀƴƴƻǘ ŀũƻǊŘ ǘƻ ŜŀǘΦ 

CƻƻŘ ƛǎ ŀ ōŀǎƛŎ ƘǳƳŀƴ ƴŜŜŘΦ CƻƻŘ ǎƘƻǊǘŀƎŜǎ Ŏŀƴ ƭŜŀŘ ǘƻ ŎƻƴƅƛŎǘΦ 

 

ǿκŎ 

  



ф  

/ŀǘŜǊƛƴƎ    

IƻƳŜǿƻǊƪ н  ²Ƙȅ Řƻ ǿŜ Ŝŀǘ ŎŜǊǘŀƛƴ ŦƻƻŘǎΚ  5ǳŜ 5ŀǘŜ 
wŜŀŘ ǘƘŜ ǘŜȄǘ ōŜƭƻǿ ƛƴ ǊŜŀŘƛƴŜǎǎ ŦƻǊ ŀ ǘŜǎǘ ƻƴ ǘƘƛǎ ǎǳōƧŜŎǘ 

CƻƻŘ ŎƘƻƛŎŜǎ 

¢ƘŜ ŦƻƻŘ ǿŜ Ŝŀǘ ƛǎ ǳǎǳŀƭƭȅ ōŜŎŀǳǎŜ ƻŦ  ƻǳǊ ƻǿƴ ǇŜǊǎƻƴŀƭ ŎƘƻƛŎŜΦ ²Ŝ  Ŏŀƴ  ƳŀƪŜ ƻǳǊ ŎƘƻƛŎŜ 

ōŜŎŀǳǎŜ ƻŦ ŜǘƘƛŎŀƭΣ ǊŜƭƛƎƛƻǳǎ ƻǊ ƳŜŘƛŎŀƭ ǊŜŀǎƻƴǎΦ 

±ŜƎŀƴǎ- ǿƛƭƭ ƴƻǘ Ŝŀǘ ŀƴȅ ŦƻƻŘ ƻǊ ǇǊƻŘǳŎǘ ŦǊƻƳ ŀƴ ŀƴƛƳŀƭΦ ¢ƘŜȅ ōŜƭƛŜǾŜ ǘƘŀǘ ƛǘ ƛǎ ǿǊƻƴƎ ǘƻ ƪƛƭƭ ŀƴȅ 

ƭƛǾƛƴƎ ǘƘƛƴƎΦ CƻǊ ŜȄŀƳǇƭŜ ǘƘŜȅ ǿƛƭƭ ƴƻǘ Ŝŀǘ ŜƎƎǎΣ ƳƛƭƪΣ ƻǊ ƘƻƴŜȅ ŀǎ ǘƘŜǎŜ ŦƻƻŘǎ ŀǊŜ ŀƭƭ ǇǊƻŘǳŎŜŘ 

ŦǊƻƳ ŀƴƛƳŀƭǎΦ 

 

±ŜƎŜǘŀǊƛŀƴǎ- ǿƛƭƭ ƴƻǘ Ŝŀǘ ǘƘŜ ƅŜǎƘ ƻŦ ŀƴȅ ŀƴƛƳŀƭ ŦƻǊ ǘƘŜ ǎŀƳŜ ǊŜŀǎƻƴǎ ǎǘŀǘŜŘ ŀōƻǾŜΦ IƻǿŜǾŜǊΣ 

ǎƻƳŜ ǘƘŜȅ Ƴŀȅ Ŝŀǘ ŬǎƘΣ ǘƘŜȅ ŀǊŜ ŎŀƭƭŜŘ tŜǎŎŀǘŀǊƛŀƴǎΦ 

 

/ƻŜƭƛŀŎ-  ǇŜƻǇƭŜ Ŏŀƴƴƻǘ Ŝŀǘ ǇǊƻŘǳŎǘǎ ƳŀŘŜ ŦǊƻƳ ǿƘŜŀǘΣ ǎǳŎƘ ŀǎ Ǉŀǎǘŀ ŀƴŘ ōǊŜŀŘΣ ŀǎ ǘƘŜ ōƻŘȅ 

Ŏŀƴƴƻǘ ŘƛƎŜǎǘ ƛǘΦ  

 

[ŀŎǘƻǎŜ ƛƴǘƻƭŜǊŀƴŎŜς ǇŜƻǇƭŜ Ŏŀƴƴƻǘ Ŝŀǘ ŀƴȅ Ƴƛƭƪ ǇǊƻŘǳŎǘǎ ŀǎ ǘƘŜ ōƻŘȅ Ŏŀƴƴƻǘ ŘƛƎŜǎǘ ŘŀƛǊȅΦ 

 

[ƻǿ Ŧŀǘ ŘƛŜǘ- ǇŜƻǇƭŜ ǿƘƻ ǿƛǎƘ ǘƻ ƭƻǎŜ ǿŜƛƎƘǘ ǿƛƭƭ ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ Ŧŀǘ κ ŎŀƭƻǊƛŜǎ ǘƘŜȅ ŀǊŜ 

ŎƻƴǎǳƳƛƴƎ 

 

5ƛŀōŜǝŎǎ- ƴŜŜŘ ǘƻ ōŜ ŎŀǊŜŦǳƭ ŀōƻǳǘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǎǳƎŀǊ ǘƘŜȅ ŀǊŜ ŎƻƴǎǳƳƛƴƎΦ ¢ƘŜ ōƻŘȅ Ŏŀƴƴƻǘ 

ŎƻƴǘǊƻƭ  ōƭƻƻŘ ǎǳƎŀǊ ƭŜǾŜƭǎ ŀƴŘ ǇǊƻŘǳŎŜ ƛƴǎǳƭƛƴ ƴŀǘǳǊŀƭƭȅΦ 

 

IƛƴŘǳǎ- ǿƛƭƭ ƴƻǘ Ŝŀǘ ōŜŜŦ ŀǎ ǘƘŜ Ŏƻǿ ƛǎ ǎŜŜƴ ŀǎ ŀ ǎŀŎǊŜŘ ŀƴƛƳŀƭ 

 

aǳǎƭƛƳǎ- ǿƛƭƭ ƴƻǘ Ŝŀǘ ǇƻǊƪ ŀǎ ŀ ǇƛƎ ƛǎ ǎŜŜƴ ŀǎ ŀƴ ǳƴŎƭŜŀƴ ŀƴƛƳŀƭΦ aŜŀǘ Ƙŀǎ ǘƻ ōŜ Iŀƭŀƭ όǎƭŀǳƎƘǘŜǊŜŘ 

ƛƴ ŀ ŎŜǊǘŀƛƴ ǿŀȅύΦ 

 

WŜǿǎς ǿƛƭƭ ƴƻǘ Ŝŀǘ ǇƻǊƪΦ ¢ƘŜȅ ǿƛƭƭ ƴƻǘ Ŝŀǘ ƳŜŀǘ ŀƴŘ Ƴƛƭƪ ŀǘ ǘƘŜ ǎŀƳŜ ǝƳŜΣ ƻǊ ŎƻƻƪŜŘ ǘƻƎŜǘƘŜǊΦ 

aŜŀǘ Ƙŀǎ ǘƻ ōŜ ƪƻǎƘŜǊ όŎƻƻƪŜŘ ǘƻ WŜǿƛǎƘ ƎǳƛŘŜƭƛƴŜǎύΦ 

 

ǿκŎ 

  



мл  

/ŀǘŜǊƛƴƎ    

IƻƳŜǿƻǊƪ о 5ǳŜ 5ŀǘŜ 
 

wŜŀŘ ǘƘŜ ǘŜȄǘ ōŜƭƻǿ ƛƴ ǊŜŀŘƛƴŜǎǎ ŦƻǊ ŀ ǘŜǎǘ ƻƴ ǘƘƛǎ ǎǳōƧŜŎǘ 

¢ƘŜ YƛǘŎƘŜƴ .ǊƛƎŀŘŜ 

¶ ! ƎǊƻǳǇ ƻŦ ŎƘŜŦǎ ƛƴ ŀ ƭŀǊƎŜ ƪƛǘŎƘŜƴ ƛǎ ŎŀƭƭŜŘ ŀ .ǊƛƎŀŘŜ 

¶ 9ǾŜǊȅ ŎƘŜŦ Ƙŀǎ ŀ ǎǇŜŎƛŬŎ Ƨƻō ǘƻ Řƻ ŀƴŘ Ƙŀǎ ŀ Ǌŀƴƪ Ǉƻǎƛǝƻƴ ǿƛǘƘƛƴ ǘƘŜ ƪƛǘŎƘŜƴ 

¶ 9ŀŎƘ ŎƘŜŦ Ƙŀǎ ŀ ŘƛũŜǊŜƴǘ ƴŀƳŜ ŦƻǊ ǘƘŜ ǘȅǇŜ ƻŦ ŦƻƻŘ ǘƘŜȅ Ŏƻƻƪ 

¶ 9ŀŎƘ ŀǊŜŀ ƛƴ ǘƘŜ ƪƛǘŎƘŜƴ ƛǎ ŎŀƭƭŜŘ ŀ ǎǘŀǝƻƴ 

 

9ȄŜŎǳǝǾŜ ƘŜŀŘ ŎƘŜŦ-  ǘƘƛǎ ǇŜǊǎƻƴ ƛǎ ƛƴ ƻǾŜǊŀƭƭ ŎƘŀǊƎŜ ƻŦ ǘƘŜ ƪƛǘŎƘŜƴΦ ¢ƘŜƛǊ ǊƻƭŜ ƛǎ ǘƻ ŎǊŜŀǘŜ 

ƳŜƴǳǎΦ ¢ƘŜȅ ŀƭǎƻ ǊŜŎǊǳƛǘ ǎǘŀũΣ ŀƴŘ ŜƴǎǳǊŜ ŀƭƭ ǎǘŀũ ŀǊŜ ǘǊŀƛƴŜŘ  ƛƴ ŀƭƭ IŜŀƭǘƘ ŀƴŘ {ŀŦŜǘȅ ǇǊƻŎŜŘǳǊŜǎΦ 

 

{ƻǳǎ ŎƘŜŦς ǘƘƛǎ ŎƘŜŦ ƛǎ ǎŜŎƻƴŘ ƛƴ ŎƘŀǊƎŜ ƻŦ ǘƘŜ ƪƛǘŎƘŜƴ ŀƴŘ ƛǎ ǘƘŜ ƘŜŀŘ ŎƘŜŦǎ ŘŜǇǳǘȅΦ ¢ƘŜȅ ǿƛƭƭ Řƻ 

ǘƘŜ ǎŀƳŜ ǊƻƭŜǎ ŀǎ ǘƘŜ ŜȄŜŎǳǝǾŜ ŎƘŜŦΦ 

 

/ƻƳƳƛǎ ŎƘŜŦ-  ǘƘƛǎ ŎƘŜŦ ƛǎ ŀ ǘǊŀƛƴŜŜ ŎƘŜŦ ŀƴŘ ǿƛƭƭ ƭŜŀǊƴ ŜǾŜǊȅ  ǎǘŀǝƻƴΦ ¢ƘŜȅ ǿƛƭƭ ǘǊŀƛƴ ŀƴŘ ǘƘŜƛǊ 

ŀƛƳ ƛǎ ǘƻ ōŜŎƻƳŜ ŀ ƘŜŀŘ ŎƘŜŦΦ 

 

/ƘŜŦǎ ŘŜ ǇŀǊǝŜ-  ǘƘƛǎ ƛǎ ŀ ŎƘŜŦ ǘƘŀǘ ŘƻŜǎ ŀ ǎǇŜŎƛŬŎ ǘȅǇŜ ƻŦ ŎƻƻƪƛƴƎΣ ǿƛǘƘƛƴ ŀƴ ŀǊŜŀΣ  ǎǳŎƘ ŀǎ  ƳŜŀǘΣ 

ǾŜƎŜǘŀōƭŜǎΣ ŦǊȅƛƴƎΣ ŘŜǎǎŜǊǘǎΣ ǇŀƴǘǊȅΣ ǎŀǳŎŜǎ ŜǘŎΦ ¢ƘŜȅ ǿƛƭƭ ōŜ ŀ ǎǇŜŎƛŀƭƛǎǘ  ŎƘŜŦ ƛƴ ǘƘŜƛǊ ƻǿƴ ǊƛƎƘǘΦ 

 

YƛǘŎƘŜƴ ǇƻǊǘŜǊ-  ǘƘŜ ƪƛǘŎƘŜƴ ǇƻǊǘŜǊ ƛǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǿƛǘƘƛƴ ǘƘŜ ƪƛǘŎƘŜƴΦ ¢ƘŜȅ Řƻ ǘƘŜ ǿŀǎƘƛƴƎ 

ǳǇΣ Ƴŀƛƴǘŀƛƴ ŀƭƭ ŜǉǳƛǇƳŜƴǘΣ ŎƘŜŎƪ ŘŜƭƛǾŜǊƛŜǎ ŀƴŘ Ǉǳǘ ŀǿŀȅ ǎǘƻŎƪΦ  

 

9ȄǇŜŘƛǘƻǊς ǘƘƛǎ ǇŜǊǎƻƴ ǊŜƭŀȅǎ ƳŜǎǎŀƎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŜŦǎ ŀƴŘ ƻǘƘŜǊ ŀǊŜŀǎ ƻŦ ŀ ǊŜǎǘŀǳǊŀƴǘ ŀƴŘ 

ƘƻǘŜƭΦ  

 

w/c 
  



мм  

/ŀǘŜǊƛƴƎ    

IƻƳŜǿƻǊƪ п 5ǳŜ 5ŀǘŜ 

CƻƻŘ ǊŜƭŀǘŜŘ ŎŀǳǎŜǎ ƻŦ ƛƭƭ ƘŜŀƭǘƘ 

¸ƻǳ ƴŜŜŘ ǘƻ ǊŜǎŜŀǊŎƘ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅ ǘŜǊƳǎΣ ȅƻǳ Ŏŀƴ Řƻ ǘƘƛǎ ŀǎ ŀ ƳƛƴŘ ƳŀǇ ƻǊ ŀǎ ŀ 

ǘŀōƭŜ 

¶ .ŀŎǘŜǊƛŀ 

¶ /ƻƴǘŀƳƛƴŀǘŜ 

¶ /Ǌƻǎǎ- ŎƻƴǘŀƳƛƴŀǝƻƴ 

¶ CƻƻŘ ǎǇƻƛƭŀƎŜ 

¶ aƛŎǊƻ- ƻǊƎŀƴƛǎƳ 

¶ aƻǳƭŘǎ 

¶ tŀǘƘƻƎŜƴƛŎ 

¶ ¢ƻȄƛƴǎ 

¶ ¸Ŝŀǎǘǎ  

w/c 
  

IƻƳŜǿƻǊƪ р 5ǳŜ 5ŀǘŜ 

9ƴǾƛǊƻƴƳŜƴǘŀƭ ƘŜŀƭǘƘ ƻŶŎŜǊǎ 

¸ƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ Řƻ ǎƻƳŜ ǊŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜƴ ŀƴǎǿŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǉǳŜǎǝƻƴǎ ƛƴ Ŧǳƭƭ ǎŜƴǘŜƴŎŜǎΥ 

¶ DƛǾŜ о ǊŜŀǎƻƴǎ ǿƘȅ ƛƴǎǇŜŎǝƻƴǎ ŀǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŦƻƻŘ ǇǊŜƳƛǎŜǎ ōȅ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƘŜŀƭǘƘ 

ƻŶŎŜǊǎ 

¶ [ƛǎǘ п ǘƘƛƴƎǎ ǘƘŀǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƘŜŀƭǘƘ ƻŶŎŜǊ ŘƻŜǎ ŘǳǊƛƴƎ ŀƴ ƛƴǎǇŜŎǝƻƴ 

¶ [ƛǎǘ н ǘƘƛƴƎǎ ǘƘŀǘ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƘŜŀƭǘƘ ƻŶŎŜǊ ƛǎ ŀƭƭƻǿŜŘ ǘƻ Řƻ ōȅ ƭŀǿ ƛŦ ǘƘŜȅ ŬƴŘ ŀ ŦƻƻŘ 

ōǳǎƛƴŜǎǎ Ƙŀǎ ōǊƻƪŜƴ ŦƻƻŘ ǎŀŦŜǘȅ ƭŀǿǎ 

w/c 
  

IƻƳŜǿƻǊƪ с 5ǳŜ 5ŀǘŜ 

5ƛũŜǊŜƴǘ ƳŜƴǳ ǎǘȅƭŜǎ 

CƛƴŘ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ǘƘŜǎŜ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ƳŜƴǳ ŀƴŘ ǘƘŜ ǘȅǇŜ ƻŦ ǊŜǎǘŀǳǊŀƴǘ ǘƘŜȅ ǿƻǳƭŘ ōŜ ǳǎŜŘΥ 

¶ !ƭŀ /ŀǊǘŜ 

¶ /ȅŎƭƛŎ ƳŜƴǳ 

¶ 5ǳ ƧƻǳǊ ƳŜƴǳ 

¶ ¢ŀōƭŜ Ř ƘƻǘŜ 

¶ 9ȄǇƭŀƛƴ Ƙƻǿ ƛƴǘŜǊŀŎǝǾŜ ŀƴŘ ƻƴƭƛƴŜ ƳŜƴǳǎ Ŏŀƴ ƘŜƭǇ ǘƘŜ ŎǳǎǘƻƳŜǊ  

w/c 
  



мн  

wŜǎƛǎǘŀƴǘ aŀǘŜǊƛŀƭǎ  

IƻƳŜǿƻǊƪ м Υ ¢ƘŜ сwΩǎ ƛƴ 5ŜǎƛƎƴ 5ǳŜ 5ŀǘŜ 

¢ƘŜ сwΩǎ ƛƴ 5ŜǎƛƎƴΥ /ǊŜŀǘŜ ŀƴ ƛƴŦƻǊƳŀǝǾŜΣ !о ǎƘŜŜǘ ƻƴ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴ 5ŜǎƛƎƴ ŀƴŘ LƴŘǳǎǘǊȅΦ {ǘŀũ 

ǿƛƭƭ ŜȄǇƭŀƛƴ Ŧǳƭƭ ŘŜǘŀƛƭǎΦ {ŜŜ ǎƘŜŜǘ ƛƴ YƴƻǿƭŜŘƎŜ hǊƎŀƴƛǎŜǊΦ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ нΥ 5ŜǎƛƎƴŜǊǎ wŜǎŜŀǊŎƘ 5ǳŜ 5ŀǘŜ 

CǊƻƳ ǘƘŜ ƭƛǎǘΣ ōŜƭƻǿΣ ŎǊŜŀǘŜ ŀƴ ƛƴǘŜǊŜǎǝƴƎΣ ǘƘƻǳƎƘǜǳƭ ŀƴŘ ƛƭƭǳǎǘǊŀǘŜŘ ōƛƻƎǊŀǇƘȅ ƻŦ ȅƻǳǊ ŎƘƻǎŜƴ 

ǇŜǊǎƻƴ ƻǊ ŘŜǎƛƎƴ ŎƻƳǇŀƴȅ 

¶ DŜǊǊƛǘ wŜƛǘǾŜƭŘ 

¶ !ƭŘƻ wƻǎǎƛ 

¶ 9ǧƻǊŜ {ƻǧǎŀǎǎ 

¶ /ƘŀǊƭŜǎ wŜƴƴƛŜ aŀŎƛƴǘƻǎƘ 

¶ aŀǊŎŜƭ .ǊǳŜǊ 

¶ .Ǌŀǳƴ 

¸ƻǳ ǿƛƭƭ ǇǊƻŘǳŎŜ ŀ мрл ǿƻǊŘΣ ŜŘƛǘŜŘ ǊŜǇƻǊǘ ǿƘƛŎƘ ǎƘƻǿǎ ŀ ƎƻƻŘ ǊŀƴƎŜ ƻŦ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘŜ ǎǳōƧŜŎǘǎ 

ǿƻǊƪ ŀƴŘ ŀƴŀƭȅǎŜ ȅƻǳǊ ŜȄŀƳǇƭŜǎ ƛƴ ǘŜǊƳǎ ƻŦ ǇŜǊǎƻƴŀƭ ƻǇƛƴƛƻƴΣ ƳŀǘŜǊƛŀƭǎΣ ŀŜǎǘƘŜǝŎǎΣ Ŏƻǎǘǎ ŜǘŎΦ ¢ƘŜ 

ǿƻǊƪ ǎƘƻǳƭŘ ōŜ ŎƻƳǇƭŜǘŜŘ ƻƴ м ǎƛŘŜ ƻŦ !п ŀƴŘ Ƴǳǎǘ ōŜ ǇǊƛƴǘŜŘ ƛŦ ŎƻƳǇƭŜǘŜŘ ƻƴ ǘƘŜ ŎƻƳǇǳǘŜǊΦ 

ǿκŎ 

 

  

IƻƳŜǿƻǊƪ о Υ ¢ȅǇŜǎ ƻŦ aŜǘŀƭǎ 5ǳŜ 5ŀǘŜ 

¢ȅǇŜǎ ƻŦ aŜǘŀƭǎΥ /ǊŜŀǘŜ ŀƴ ƛƴŦƻǊƳŀǝǾŜΣ !о ǎƘŜŜǘ ƻƴ ƴƻƴ-ŦŜǊǊƻǳǎ ŀƴŘ ŦŜǊǊƻǳǎ  ƳŜǘŀƭǎΦ {ǘŀũ ǿƛƭƭ 

ŜȄǇƭŀƛƴ Ŧǳƭƭ ŘŜǘŀƛƭǎΦ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ п Υ {ƳŀǊǘ aŀǘŜǊƛŀƭǎ 5ǳŜ 5ŀǘŜ 

hƴ м ǎƛŘŜ ƻŦ !п ǇŀǇŜǊΣ ŎǊŜŀǘŜ ŀƴ ƛƴŦƻǊƳŀǝǾŜ ǊŜǇƻǊǘ ƻƴ ǘƘŜ ǎǳōƧŜŎǘ ƻŦ Ψ{ƳŀǊǘ aŀǘŜǊƛŀƭǎΩΦ ²Ƙŀǘ ŀǊŜ 

ǘƘŜȅΚ ²ƘŜǊŜ ŘƛŘ ǘƘŜȅ ŎƻƳŜ ŦǊƻƳΚ ²ƘŜƴ ǿŜǊŜ ǘƘŜȅ ŘƛǎŎƻǾŜǊŜŘΚ ²Ƙŀǘ ŀǊŜ ǘƘŜȅΩǊŜ ōŜƴŜŬǘǎΚ ²ƘŜǊŜ 

ŀǊŜ ǘƘŜȅ ƛƴ ǳǎŜΚ DƛǾŜ о ŜȄŀƳǇƭŜǎ ƻŦ ǇǊƻŘǳŎǘǎ ǿƘƛŎƘ ǳǎŜ {ƳŀǊǘ aŀǘŜǊƛŀƭǎ ŜƎ LtƘƻƴŜΦ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ рΥ 5ŜǎƛƎƴ aƻǾŜƳŜƴǘ wŜǎŜŀǊŎƘ  5ǳŜ 5ŀǘŜ 

tƛŎƪ hb9 aƻǾŜƳŜƴǘ ŦǊƻƳ ǘƘŜ ƭƛǎǘΣ ōŜƭƻǿΦ /ǊŜŀǘŜ ŀƴ ƛƴǘŜǊŜǎǝƴƎΣ ǘƘƻǳƎƘǜǳƭ ŀƴŘ ƛƭƭǳǎǘǊŀǘŜŘ ǊŜǇƻǊǘΦ  

¶ aŜƳǇƘƛǎ 

¶ CǳǘǳǊƛǎƳ 

¶ {ǳǊǊŜŀƭƛǎƳ 

¸ƻǳ ǿƛƭƭ ǇǊƻŘǳŎŜ ŀ мрл ǿƻǊŘΣ ŜŘƛǘŜŘ ǊŜǇƻǊǘ ǎƘƻǿƛƴƎ ŀ ƎƻƻŘ ǊŀƴƎŜ ƻŦ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘŜ  ǎǳōƧŜŎǘǎ ǿƻǊƪ 

ŀƴŘ ŀƴŀƭȅǎŜ ȅƻǳǊ ŜȄŀƳǇƭŜǎ ƛƴ ǘŜǊƳǎ ƻŦ ǇŜǊǎƻƴŀƭ ƻǇƛƴƛƻƴς ǎǳŎƘ ŀǎ ƳŀǘŜǊƛŀƭǎΣ ŀŜǎǘƘŜǝŎǎΣ Ŏƻǎǘǎ ŜǘŎΦ 

¢ƘŜ ǿƻǊƪ ǎƘƻǳƭŘ ōŜ ŎƻƳǇƭŜǘŜŘ ƻƴ м ǎƛŘŜ ƻŦ !п ŀƴŘ Ƴǳǎǘ ōŜ ǇǊƛƴǘŜŘ ƛŦ ŎƻƳǇƭŜǘŜŘ ƻƴ ǘƘŜ ŎƻƳǇǳǘŜǊΦ 

 

IƻƳŜǿƻǊƪ сΥ ²Ƙŀǘ ŀǊŜ ǘƘŜ Ƴŀƛƴ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘ ǘȅǇŜǎΚ 5ǳŜ 5ŀǘŜ 

wŜŀŘ ǘƘŜ ǘŜȄǘ ŀōƻǳǘ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘǎ ŀƴŘ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜǘ ƻŦ ǉǳŜǎǝƻƴǎΦ  

tŀƎŜǎ мс ǘƻ мт ƻŦ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ƻǊƎŀƴƛǎŜǊΦ 

 



мо  

wŜǎƛǎǘŀƴǘ aŀǘŜǊƛŀƭǎ  

IƻƳŜǿƻǊƪ тΥ tǊƻŘǳŎǘ !ƴŀƭȅǎƛǎ 5ǳŜ 5ŀǘŜ 

wŜǎŜŀǊŎƘ ǘƘŜ 5ȅǎƻƴ ǇǊƻŘǳŎǘ - ΨtǳǊŜ /ƻƻƭ ¢tллΩ ǾŜƴǝƭŀǝƻƴ Ŧŀƴ ŎǊŜŀǘŜŘ ōȅ WŀƳŜǎ 5ȅǎƻƴΦ ¦ǎŜ ǘƘŜ 

ǿƻǊƪǎƘŜŜǘ ǇǊƻǾƛŘŜŘ ƻƴ ǇŀƎŜ му ǘƻ ŀƴŀƭȅǎŜ ǘƘŜ ǇǊƻŘǳŎǘ ǳǎƛƴƎ !//9{{CaΦ  

ǿκŎ 

 

IƻƳŜǿƻǊƪ уΥ CƻǊŎŜǎ ŀƴŘ {ǘǊŜǎǎŜǎς wŜŀŘƛƴƎ ŀƴŘ ¢Ŝǎǘ 5ǳŜ 5ŀǘŜ 

¦ǎƛƴƎ ǘƘŜ ǎƘŜŜǘ ǇǊƻǾƛŘŜŘΣ ǊŜŀŘ ǘƘǊƻǳƎƘ ŀƴŘ ǊŜǾƛǎŜ ǘƘŜ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǇŀƎŜ мф ƻƴ ΨCƻǊŎŜǎ ŀƴŘ 

{ǘǊŜǎǎŜǎΩΦ wŜŀŘȅ ŦƻǊ ŀ ǘŜǎǘ ƛƴ ȅƻǳǊ ƴŜȄǘ ƭŜǎǎƻƴΦ 

ǿκŎ 

IƻƳŜǿƻǊƪ фΥ /ƛǊŎǳƭŀǊ 9ŎƻƴƻƳȅ wŜǎŜŀǊŎƘ 5ǳŜ 5ŀǘŜ 

hƴ !пΣ ŎǊŜŀǘŜ ŀ ŘŜǘŀƛƭŜŘ ŀƴŘ ƛƴŦƻǊƳŀǝǾŜ ǎƘŜŜǘ ōŀǎŜŘ ƻƴ ǿƘŀǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǘƘŜ Ψ/ƛǊŎǳƭŀǊ     

9ŎƻƴƻƳȅΩ ƛǎΦ ¦ǎŜ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ǘŜȄǘ ŀƴŘ ƛƳŀƎŜǎ ǘƻ ŜȄǇƭŀƛƴ ǿƘŀǘ ƛǘ ƛǎΣ ǿƘȅ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘΣ ǿƘŀǘ 

ŜũŜŎǘ ƛǘ ƳƛƎƘǘ ƘŀǾŜ ƻƴ ǘƘŜ ǇƭŀƴŜǘ ŜǘŎΦ !ǎ ŀ ǎǘŀǊǘΣ ŎƻƴǎƛŘŜǊ ǾƛǎƛǝƴƎΥ  

ƘǧǇǎΥκκŜƭƭŜƴƳŀŎŀǊǘƘǳǊŦƻǳƴŘŀǝƻƴΦƻǊƎκǘƻǇƛŎǎκŎƛǊŎǳƭŀǊ-ŜŎƻƴƻƳȅ-ƛƴǘǊƻŘǳŎǝƻƴκƻǾŜǊǾƛŜǿ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ мл Υ aŀƴǳŦŀŎǘǳǊƛƴƎ tǊƻŎŜǎǎ-Iƻǿ ǘƻ ŎǊŜŀǘŜ ŀ ǿƻƻŘŜƴ ōŀǎŜōŀƭƭ ōŀǘ 5ǳŜ 5ŀǘŜ 

/ǊŜŀǘŜ ŀ ƅƻǿŎƘŀǊǘ ƻǊ ΨǎǘŜǇ ōȅ ǎǘŜǇΩ ŘƛŀƎǊŀƳ ƻŦ Ƙƻǿ ŀ ǿƻƻŘŜƴ ōŀǎŜōŀƭƭ ōŀǘ ƛǎ ƳŀŘŜς ŦǊƻƳ ǘƘŜ 

ƳƻƳŜƴǘ ǘƘŜ Ǌŀǿ ǝƳōŜǊ ƛǎ ǎƘŀǇŜŘ ŀƴŘ ŬƴƛǎƘŜŘ ƛƴǘƻ ǘƘŜ Ŭƴŀƭ ōŀǘ ǇǊƻŘǳŎǘ 

¸ƻǳ ƳƛƎƘǘ ǿŀƴǘ ǘƻ ƛƴŎƭǳŘŜ ǎƪŜǘŎƘŜǎ ŀƴŘ ǇƘƻǘƻƎǊŀǇƘǎ ǘƻ ŜȄǇƭŀƛƴ ȅƻǳǊ ǿƻǊƪς ȅƻǳ ŘŜŎƛŘŜΗ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ ммΥ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ 5ǳŜ 5ŀǘŜ 

wŜǎŜŀǊŎƘ ΩƳŜǘŀƭ ǿŜƭŘƛƴƎΩ ς Ƙƻǿ ŘƻŜǎ ǘƘŜ ǇǊƻŎŜǎǎ ǿƻǊƪΚ 

¢ƻ ŘƻΥ ²ǊƛǘŜ ŀ ΨǎǘŜǇ ōȅ ǎǘŜǇΩ ǘƻ ǎƘƻǿ Ƙƻǿ ǿŜƭŘƛƴƎ Ƨƻƛƴǎ ǘƻƎŜǘƘŜǊ ƳŜǘŀƭǎ ŀƴŘ ǿƘŀǘ ŀǊŜ ǘƘŜ     

ŘƛũŜǊŜƴǘ ƳŜǘƘƻŘǎΚ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ мнΥ 5ŜǎƛƎƴ ¢ŀǎƪ 5ǳŜ 5ŀǘŜ 

wŜǎŜŀǊŎƘ ǘƘŜ ŘŜǎƛƎƴ ŎƻƳǇŀƴȅ Ψ.ǊŀǳƴΩ ŀƴŘ ǎƪŜǘŎƘ ŘŜǎƛƎƴ ŀ ƴŜǿ ǊŀŘƛƻ ƛƴǎǇƛǊŜŘ ōȅ ǘƘŜ ȅƻǳǊ ŬƴŘƛƴƎǎ 

ŀōƻǳǘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǇǊƻŘǳŎǘǎΦ aŀƪŜ ǎǳǊŜ ȅƻǳ ŀƴƴƻǘŀǘŜ ȅƻǳǊ ŘŜǎƛƎƴ ǳǎƛƴƎ !//9{{CaΦ 

ǿκŎ 

IƻƳŜǿƻǊƪ моΥ {ƻǳǊŎƛƴƎ aŜǘŀƭǎ- wŜŀŘƛƴƎ ŀƴŘ ¢Ŝǎǘ 5ǳŜ 5ŀǘŜ 

wŜŀŘ ǘƘǊƻǳƎƘ ǎƘŜŜǘ ǇǊƻǾƛŘŜŘ ŀƴŘ ǊŜǾƛǎŜ ǘƘŜ ƛƴŦƻǊƳŀǝƻƴ ƻƴ Ψ{ƻǳǊŎƛƴƎ aŜǘŀƭǎΩ ƻƴ ǇŀƎŜ нлΦ wŜŀŘȅ 

ŦƻǊ ŀ ǘŜǎǘ ƛƴ ȅƻǳǊ ƴŜȄǘ ƭŜǎǎƻƴΦ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ мпΥ {ǇŜŎƛŀƭƛǎǘ ¢ŜŎƘƴƛǉǳŜǎ ŀƴŘ tǊƻŎŜǎǎŜǎ 5ǳŜ 5ŀǘŜ 

¦ǎŜ ǘƘŜ ƛƴŦƻǊƳŀǝǾŜ ǎƘŜŜǘ ƻƴ Ψ{ǇŜŎƛŀƭƛǎǘ ¢ŜŎƘƴƛǉǳŜǎ ŀƴŘ tǊƻŎŜǎǎŜǎΩ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǘŀōƭŜ ƻƴ   

ǇŀƎŜǎ нм ǘƻ ннΦ !ŘŘ ŀ ǎƪŜǘŎƘκŘǊŀǿƛƴƎ ǘƻ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŎŜǎǎΦ !ŘŘ ŀ ŘŜǎŎǊƛǇǝƻƴ 

ǿƘƛŎƘ ŜȄǇƭŀƛƴǎ ǘƘŜ ǇǊƻŎŜǎǎΦ 

ǿκŎ 

 

IƻƳŜǿƻǊƪ мрΥ YŜȅ ǘŜǊƳǎ ƛƴ ǘƘŜ ²ƻǊƪǎƘƻǇ 5ǳŜ 5ŀǘŜ 

[ƻƻƪ ǳǇ ƪŜȅǿƻǊŘ ŀƴŘ ǘŜǊƳǎΣ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ƛƴ ǘƘŜ ŘŜǎƛƎƴ ǿƻǊƪǎƘƻǇ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜƛǊ ƳŜŀƴƛƴƎǎ- 

ƛƴ ȅƻǳǊ ƻǿƴ ǿƻǊŘǎ ƻƴ ǇŀƎŜ ноΦ 

ǿκŎ 

 

https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview


мп  

wŜǎƛǎǘŀƴǘ aŀǘŜǊƛŀƭǎ IƻƳŜǿƻǊƪ /ƘŜŎƪƭƛǎǘκ/ŀƭŜƴŘŀǊ 

hƴŎŜ ŬƴƛǎƘŜŘΣ ǝŎƪ ƻũ ǘƘŜ ƘƻƳŜǿƻǊƪ ȅƻǳ ƘŀǾŜ ŎƻƳǇƭŜǘŜŘΦ wŜƳŜƳōŜǊ ǘƻ ƪŜŜǇ ȅƻǳǊ ǿƻǊƪ ǎŀŦŜƭȅ ǎǘƻǊŜŘ ƛƴ ȅƻǳǊ Ŏƭŀǎǎ 

ŦƻƭŘŜǊ 

IƻƳŜǿƻǊƪ  5ŀǘŜ 5ƻƴŜ 

V 

IƻƳŜǿƻǊƪ мΥ ¢ƘŜ сwΩǎ ƛƴ 5ŜǎƛƎƴ  ¢ŜǊƳ   κ ²ŜŜƪ м 

²κ/Υ  

IƻƳŜǿƻǊƪ нΥ 5ŜǎƛƎƴŜǊǎ ǊŜǎŜŀǊŎƘ  ¢ŜǊƳ   κ ²ŜŜƪ о 

²κ/Υ  

IƻƳŜǿƻǊƪ оΥ ¢ȅǇŜǎ ƻŦ aŜǘŀƭǎ  ¢ŜǊƳ   κ ²ŜŜƪ р 

²κ/Υ  

IƻƳŜǿƻǊƪ пΥ¢ƘŜ ƘƛǎǘƻǊȅ ƻŦ {a!w¢ !b5 ah59wb a!¢9wL![{  ¢ŜǊƳ   κ ²ŜŜƪ м 

²κ/Υ  

IƻƳŜǿƻǊƪ рΥ 5ŜǎƛƎƴ aƻǾŜƳŜƴǘ ǊŜǎŜŀǊŎƘ  ¢ŜǊƳ   κ ²ŜŜƪ о 

²κ/Υ  

IƻƳŜǿƻǊƪ сΥ ²Ƙŀǘ ŀǊŜ ǘƘŜ Ƴŀƛƴ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘ ǘȅǇŜǎΚ  ¢ŜǊƳ   κ ²ŜŜƪ р 

²κ/Υ  

IƻƳŜǿƻǊƪ тΥ tǊƻŘǳŎǘ ŀƴŀƭȅǎƛǎ    ¢ŜǊƳ   κ ²ŜŜƪ м 

²κ/Υ  

IƻƳŜǿƻǊƪ уΥ CƻǊŎŜǎ ŀƴŘ {ǘǊŜǎǎŜǎς wŜŀŘƛƴƎ ŀƴŘ ¢Ŝǎǘ  ¢ŜǊƳ   κ ²ŜŜƪ о 

²κ/Υ  

IƻƳŜǿƻǊƪ фΥ /ƛǊŎǳƭŀǊ 9ŎƻƴƻƳȅ wŜǎŜŀǊŎƘ  ¢ŜǊƳ   κ ²ŜŜƪ р 

²κ/Υ  

IƻƳŜǿƻǊƪ мл Υ aŀƴǳŦŀŎǘǳǊƛƴƎ tǊƻŎŜǎǎ-Iƻǿ ǘƻ ŎǊŜŀǘŜ ŀ ǿƻƻŘŜƴ ōŀǎŜōŀƭƭ ōŀǘ  ¢ŜǊƳ   κ ²ŜŜƪ м 

²κ/Υ  

IƻƳŜǿƻǊƪ ммΥ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ  ¢ŜǊƳ   κ ²ŜŜƪ о 

²κ/Υ  

IƻƳŜǿƻǊƪ мнΥ 5ŜǎƛƎƴ ǘŀǎƪ       ¢ŜǊƳ   κ ²ŜŜƪ р 

²κ/Υ  

IƻƳŜǿƻǊƪ моΥ {ƻǳǊŎƛƴƎ aŜǘŀƭǎ- wŜŀŘƛƴƎ ŀƴŘ ǘŜǎǘ  ¢ŜǊƳ   κ ²ŜŜƪ м 

²κ/Υ  

IƻƳŜǿƻǊƪ мпΥ {ǇŜŎƛŀƭƛǎǘ ¢ŜŎƘƴƛǉǳŜǎ ŀƴŘ tǊƻŎŜǎǎŜǎ  ¢ŜǊƳ   κ ²ŜŜƪ о 

²κ/Υ  

IƻƳŜǿƻǊƪ мрΥ YŜȅ ǘŜǊƳǎ ƛƴ ǘƘŜ  5ϧ¢ ǿƻǊƪǎƘƻǇ  ¢ŜǊƳ   κ ²ŜŜƪ р 

²κ/Υ  



мр  

Homework 1: The 6Rôs in Design 



мс  

IƻƳŜǿƻǊƪ сΥ ²Ƙŀǘ ŀǊŜ ǘƘŜ Ƴŀƛƴ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘ ǘȅǇŜǎΚ 

!ǎ ǇŀǊǘ ƻŦ ȅƻǳǊ Y{о ŎƻǳǊǎŜΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ȅƻǳ ǳƴŘŜǊǎǘŀƴŘ ǿƘŜǊŜ ƳŀǘŜǊƛŀƭǎ ŎƻƳŜ ŦǊƻƳ ŀƴŘ ǘƘŜƛǊ ǇǊƻǇŜǊǝŜǎΦ 

¢Ƙƛǎ ǇǊƻƧŜŎǘ ǿƛƭƭ ōŜ ƎƛǾƛƴƎ ȅƻǳ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǳǎŜ ŀ ǊŀƴƎŜ ƻŦ о ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘ ǘȅǇŜǎΦ wŜŀŘ ǘƘŜ ƴƻǘŜǎΣ 

ōŜƭƻǿΣ ǘƘŜƴ ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǝƻƴǎ ǘƻΣ ǇŜǊƘŀǇǎΣ ƘŜƭǇ ȅƻǳ ǘƻ ŘŜŎƛŘŜ ƻƴ ȅƻǳǊ ƻǿƴ Ŭƴŀƭ ŎƘƻƛŎŜ 

tƭȅǿƻƻŘ 

tƭȅǿƻƻŘ ƛǎ ƳŀŘŜ ōȅ ƎƭǳƛƴƎ ǘƻƎŜǘƘŜǊ ŀ ƴǳƳōŜǊ ƻŦ ǘƘƛƴ ǾŜƴŜŜǊǎ ƻǊ ΨǇƭƛŜǎΩ ƻŦ ǎƻƊǿƻƻŘ ƻǊ ƘŀǊŘǿƻƻŘΦ 

!ŘǾŀƴǘŀƎŜǎΥ 

¶ ¢ƘŜǊŜ ƛǎ ŀƭǿŀȅǎ ŀƴ ƻŘŘ ƴǳƳōŜǊ ƻŦ ǾŜƴŜŜǊǎ ŀƴŘ ŜŀŎƘ Ǉƭȅ ƛǎ ŀǘ ŀ ǊƛƎƘǘ ŀƴƎƭŜ ǘƻ ǘƘŜ ƻƴŜ ōŜƭƻǿΣ ǘƘƛǎ ƎƛǾŜǎ ǘƘŜ 

ƳŀǘŜǊƛŀƭ ƛǘǎ ǎǘǊŜƴƎǘƘΦ ¢ƘŜ ƳƻǊŜ ǾŜƴŜŜǊǎ ǳǎŜŘΣ ǘƘŜ ǎǘǊƻƴƎŜǊ ǘƘŜ ǇƭȅǿƻƻŘ ōŜŎƻƳŜǎΦ  

¶ ¢ƘŜ ŬƴƛǎƘ ǉǳŀƭƛǘȅ ƻŦ ǇƭȅǿƻƻŘ ǾŀǊƛŜǎ ŎƻƴǎƛŘŜǊŀōƭȅΣ ǎƻƳŜ ǇƭȅǿƻƻŘ ƘŀǾŜ ŀǧǊŀŎǝǾŜ ƎǊŀƛƴǎ ǿƘƛƭŜ ƻǘƘŜǊǎ Ŏŀƴ    

Ŏƻƴǘŀƛƴ ƪƴƻǘǎΦ  

¶ tƭȅǿƻƻŘ Ƴŀȅ ōŜ ǳǎŜŘ ƛƴǎƛŘŜ ŀƴŘ ƻǳǘǎƛŘŜΦ tƭȅǿƻƻŘ ƛǎ ǉǳŀƭƛǘȅ ƎǊŀŘŜŘ ŦƻǊ ŜȄǘŜǊƛƻǊ ƻǊ ƛƴǘŜǊƛƻǊ ǳǎŜ ŘŜǇŜƴŘƛƴƎ 

ǳǇƻƴ ǘƘŜ ǿŀǘŜǊ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ƎƭǳŜ ǳǎŜŘ ǘƻ ǎǝŎƪ ǘƘŜ ǇƭƛŜǎ ǘƻƎŜǘƘŜǊΦ ¢ƻ ƘŜƭǇ ŘŜǎƛƎƴŜǊǎΣ ōǳƛƭŘŜǊǎ ŀƴŘ      

ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƳŀƪŜ ǘƘŜ ǊƛƎƘǘ ŎƘƻƛŎŜΣ ŎƻŘŜ ƭŜǧŜǊǎ ǎƘƻǿǎ ǘƘƛǎ ƎǊŀŘƛƴƎ ƻƴ ŜŀŎƘ ǎƘŜŜǘΦ 

¶ tƭȅǿƻƻŘ ƛǎ ǎƻƭŘ ƛƴ нппл Ȅ мннлƳƳ ŀƴŘ мрнр Ȅ мрнрƳƳ ǎƘŜŜǘǎΦ ¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǘƘƛŎƪƴŜǎǎŜǎ ŀǊŜ пΣ сΣ ф ŀƴŘ 

мн ƳƳΦ tƭȅǿƻƻŘ Ŏŀƴ ōŜ ƴŀƛƭŜŘ ŀƴŘ ǎŎǊŜǿŜŘΦ ¢Ƙƛƴ ǇƭȅǿƻƻŘ ƛǎ ƅŜȄƛōƭŜ ŀƴŘ Ŏŀƴ ōŜ ŦƻǊƳŜŘ ƛƴǘƻ ŎǳǊǾŜŘ ǎƘŀǇŜǎ 

aŜŘƛǳƳ 5Ŝƴǎƛǘȅ CƛōǊŜōƻŀǊŘ όa5Cύ 

a5C ƛǎ ŀ ǘȅǇŜ ƻŦ ƘŀǊŘōƻŀǊŘΣ ǿƘƛŎƘ ƛǎ ƳŀŘŜ ŦǊƻƳ ǿƻƻŘ ŬōǊŜǎ ƎƭǳŜŘ ǳƴŘŜǊ ƘŜŀǘ ŀƴŘ ǇǊŜǎǎǳǊŜΦ  

!ŘǾŀƴǘŀƎŜǎΥ  

¶ ¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ǊŜŀǎƻƴǎ ǿƘȅ a5C Ƴŀȅ ōŜ ǳǎŜŘ ƛƴǎǘŜŀŘ ƻŦ ǇƭȅǿƻƻŘ ƻǊ ŎƘƛǇōƻŀǊŘΦ Lǘ ƛǎΥ 

¶ ŘŜƴǎŜ  

¶ ƅŀǘ  

¶ ǊƛƎƛŘ 

¶ Ƙŀǎ ƴƻ ƪƴƻǘǎ 

¶ Ŝŀǎƛƭȅ ƳŀŎƘƛƴŜŘ 

¶ a5C Ŏŀƴ ōŜ ǇŀƛƴǘŜŘ ǘƻ ǇǊƻŘǳŎŜ ŀ ǎƳƻƻǘƘ ǉǳŀƭƛǘȅ ǎǳǊŦŀŎŜ ƻǊ ōŜ ǾŜƴŜŜǊŜŘ ǿƛǘƘ ŀ ƘƛƎƘ ŜƴŘ ǿƻƻŘ ƻǊ ƭŀƳƛƴŀǘŜ 
ŬƴƛǎƘ 

¶ .ŜŎŀǳǎŜ a5C Ƙŀǎ ƴƻ ƎǊŀƛƴΣ ƛǘ Ŏŀƴ ōŜ ŎǳǘΣ ŘǊƛƭƭŜŘΣ ƳŀŎƘƛƴŜŘ ŀƴŘ ŬƭŜŘ ǿƛǘƘƻǳǘ ŘŀƳŀƎƛƴƎ ǘƘŜ ǎǳǊŦŀŎŜ 

5ƛǎŀŘǾŀƴǘŀƎŜǎΥ  

a5C Ŏŀƴ ōŜ ŘŀƴƎŜǊƻǳǎ ŀǎ ƛǘ Ŏƻƴǘŀƛƴǎ ŀ ǎǳōǎǘŀƴŎŜ ŎŀƭƭŜŘ ǳǊŜŀ ŦƻǊƳŀƭŘŜƘȅŘŜΣ ǿƘƛŎƘ Ƴŀȅ ōŜ ǊŜƭŜŀǎŜŘ ŦǊƻƳ ǘƘŜ      

ƳŀǘŜǊƛŀƭ ǘƘǊƻǳƎƘ ŎǳǩƴƎ ŀƴŘ ǎŀƴŘƛƴƎΦ ¦ǊŜŀ ŦƻǊƳŀƭŘŜƘȅŘŜ Ƴŀȅ ŎŀǳǎŜ ƛǊǊƛǘŀǝƻƴ ǘƻ ǘƘŜ ŜȅŜǎ ŀƴŘ ƭǳƴƎǎΦ tǊƻǇŜǊ       

ǾŜƴǝƭŀǝƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǿƘŜƴ ǳǎƛƴƎ ƛǘ ŀƴŘ ŦŀŎŜƳŀǎƪǎ ŀǊŜ ƴŜŜŘŜŘ ǿƘŜƴ ǎŀƴŘƛƴƎ ƻǊ ŎǳǩƴƎ ƭŀǊƎŜ ǉǳŀƴǝǝŜǎ ƻŦ a5C 

ǿƛǘƘ ƳŀŎƘƛƴŜǊȅΦ ¢ƘŜ Řǳǎǘ ǇǊƻŘǳŎŜŘ ǿƘŜƴ ƳŀŎƘƛƴƛƴƎ a5C ƛǎ ŘŀƴƎŜǊƻǳǎΣ ǎƻ Ƴŀǎƪǎ ŀƴŘ ƎƻƎƎƭŜǎ ǎƘƻǳƭŘ ŀƭǿŀȅǎ ōŜ 

ǿƻǊƴΦ 



мт  

IƻƳŜǿƻǊƪ сΥ ²Ƙŀǘ ŀǊŜ ǘƘŜ Ƴŀƛƴ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘ ǘȅǇŜǎΚ 

/ƘƛǇōƻŀǊŘ 

aŀŘŜ ōȅ ƎƭǳƛƴƎ ǘƻƎŜǘƘŜǊ ǿƻƻŘ ǇŀǊǝŎƭŜǎ ǿƛǘƘ ŀƴ ŀŘƘŜǎƛǾŜΣ ǳƴŘŜǊ ƘŜŀǘ ŀƴŘ ǇǊŜǎǎǳǊŜ ƳŀƪŜǎ ŎƘƛǇōƻŀǊŘΦ ¢Ƙƛǎ ŎǊŜŀǘŜǎ ŀ 
ǊƛƎƛŘ ōƻŀǊŘ ǿƛǘƘ ŀ ǊŜƭŀǝǾŜƭȅ ǎƳƻƻǘƘ ǎǳǊŦŀŎŜΦ /ƘƛǇōƻŀǊŘ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ŘŜƴǎƛǝŜǎΥ -ƴƻǊƳŀƭΣ ƳŜŘƛǳƳ ŀƴŘ 
ƘƛƎƘ-ŘŜƴǎƛǘȅΦ Lǘ ƛǎ ƻƊŜƴ ǳǎŜŘ ŦƻǊ ƪƛǘŎƘŜƴ ǘƻǇǎ όǿƘƛŎƘ ŀǊŜ ƭŀƳƛƴŀǘŜŘ ǿƛǘƘ ƳŜƭŀƳƛƴŜύ ŀƴŘ ŬǊŜ ŘƻƻǊǎΦ !ƭƭ ƎǊŀŘŜǎ ƻŦ 
ŎƘƛǇōƻŀǊŘ ŜȄŎŜǇǘ ǘƘŜ ƘƛƎƘ-ŘŜƴǎƛǘȅ ǾŀǊƛŜǘȅ ǘŜƴŘ ǘƻ ǎƻŀƪ ǳǇ ǿŀǘŜǊΦ hƴŎŜ ƛǘ ƛǎ ǿŀǘŜǊ ƭƻƎƎŜŘΣ ŎƘƛǇōƻŀǊŘ ǘŜƴŘǎ ǘƻ ǎǿŜƭƭ 
ŀƴŘ ōǊŜŀƪŘƻǿƴΦ LǊƻƴκ ƎƭǳƛƴƎ ƻƴ ǎǘǊƛǇǎ ƻŦ ǾŜƴŜŜǊ Ƴŀȅ ōŜ ƴŜŜŘŜŘ ǘƻ ŘƛǎƎǳƛǎŜ ǘƘŜ ǳƴŀǧǊŀŎǝǾŜ ŜŘƎŜ ƻŦ ǾŜƴŜŜǊŜŘ   
ŎƘƛǇōƻŀǊŘ όǎŜŜ ǘƘŜ ŜŘƎŜ ƻŦ ȅƻǳǊ ǎŎƘƻƻƭ ŘŜǎƪύ  

vǳŜǎǝƻƴǎΥ 

мΦ bŀƳŜ о ǘƘƛŎƪƴŜǎǎŜǎ ǘƘŀǘ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘǎ Ŏŀƴ ŎƻƳŜ ƛƴ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

нΦ Iƻǿ ŀǊŜ ǘƘŜ ǇƭƛŜǎ ƻŦ ǇƭȅǿƻƻŘ ƧƻƛƴŜŘ ǘƻƎŜǘƘŜǊΚ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

оΦ ²Ƙŀǘ ŘƻŜǎ Ψa5CΩ ǎǘŀƴŘ ŦƻǊΚ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

пΦ ²Ƙŀǘ ŀǊŜ ǘƘŜ ǘǿƻ ǘȅǇŜǎ ƻŦ ǇƭȅǿƻƻŘΚ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

рΦ bŀƳŜ ǘǿƻ ōŜƴŜŬǘǎ ǘƻ ŀ ŘŜǎƛƎƴŜǊ ƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ǳǎƛƴƎ ŀ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

сΦ bŀƳŜ ǘƘǊŜŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘǎ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

тΦ bŀƳŜ ǘƘǊŜŜ ŀŘǾŀƴǘŀƎŜǎ ǘƘŀǘ a5C Ƙŀǎ ŀǎ ŀ ƳŀǘŜǊƛŀƭ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

уΦ ²ƘƛŎƘ ƳŀƴǳŦŀŎǘǳǊŜŘ ōƻŀǊŘ ǿƻǳƭŘ ōŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǳǎŜŘ ǘƻ ƳŀƪŜ ŀ ƪƛǘŎƘŜƴ ǿƻǊƪǘƻǇ ƻǊ ŀ ǎŎƘƻƻƭ ŘŜǎƪΚ Iƻǿ 

ǿƻǳƭŘ ƛǘ ōŜ Ǿƛǎǳŀƭƭȅ ƻǊ ŦǳƴŎǝƻƴŀƭƭȅ ŜƴƘŀƴŎŜŘΚ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

фΦ bŀƳŜ ǘǿƻ ǇƛŜŎŜǎ ƻŦ tt9 ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǿƘŜƴ ǇǊƻŎŜǎǎƛƴƎ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ a5C ŜƎ ƛƴ ŀ ŦǳǊƴƛǘǳǊŜ ŦŀŎǘƻǊȅ 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 



му  

Homework 7: Product Analysis 



мф  

Homework 8: Forces and Stressesï Reading and Test 



нл  

Homework 13: Sourcing Metals- Reading and Test 



нм  

IƻƳŜǿƻǊƪ мпΥ {ǇŜŎƛŀƭƛǎǘ ¢ŜŎƘƴƛǉǳŜǎ ŀƴŘ tǊƻŎŜǎǎŜǎ 


