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The flow of ages




What is creativity?

The opposite concepts:

Banality, Stereotypical Thinking : “C} Jd2j{”
Typical Answer
Common Sense



What is creativity?

® Creativity — from Latin word “creatio”

® The ability to use your imagination to produce or
use new ideas — Longman Dictionary

® Creativity contains the following factors ;
1. New/unique - Originality
2. Usefulness
3. Effectiveness (economical)



What is creativity?

® What do we need to be creative ?

knowledge
experience

Intkinsic motivat Thinking methodology

Torrance(1979)






What is TRIZ ?

® TRIZ - Theory of Inventive Problem Solving
oM ZH|si A o| 0|2 552 2{A[010{ 2FX}
(Teoriya Resheniya lzobretatelskih Zadach)

® G. Altshuller began to make the theory of TRIZ from 1946

® Having analyzed more than 200 thousands patents, he extracted
common creative principles of problem solving and made TRIZ theory

® Powerful methodology of creative thinking and innovation

® Recently spread to many worldwide big companies like BMW, Intel,
Samsung and proved to be very effective and practical

® It helps to improve creative thinking



What is TRIZ ?

® TRIZ works in many companies
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Samsung. Intel, Boeing

BP Amoco , Chrysler Corporation
Dana Corporation, DTM Corporation
Emerson Electric Company

Ford Motor Company

General Motors Corporation
Goodyear, Hewlett Packard Company
Honeywell, Inc. Johnson & Johnson
Lockheed Martin Corporation
Lucent Technologies

Massachusetts Institute of Techn.

Motorola

NASA

National Semiconductor Corporation
Navistar International Corporation
Nordak Innovatikk AS

Nortel (Northern Telecom)

Nupro (Swagelok Company)

Pratt & Whitney

Ridge Tool Company

Rockwell International

Solarex Corporation

United States Air Force

Xerox Corporation



What is TRIZ
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TRIZ application in education

Results of the testing on student’s group by KnASTU

Machine-building faculty
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Goal of Education

Improving the ability of Problem Solving



Problem is :

Difference

Education Problem



TRIZ - creative thinking and problem solving methodology

= Systematic Analysis Method (multi screen thinking, substance-field analysis,
function analysis, function-cost analysis, cause-effect analysis...)

= Resource

» [deal Final Result (IFR)

= Contradiction (administration contradiction, technical contradiction, physical
contradiction)

= Solution Methods (40 inventive principles, separation principles, effects,
standards)

» The Trend(Law) of Technical System Evolution



MATRIZ Certification Standard

Level 1

TRIZ. Sources and components of TRIZ.

The notion of Engineering system (ES) and its functions. Supersystems and subsystems.

Inventive situation and inventive problem, mini problem. Non-desirable effect (NE). Cause-effect chains as a
means for identifying key NE.

A tree of goals and use of this tree in the analysis of inventive situation.

Ideality, ideal final result (IFR) as an operator for selecting a direction for problem solving.

Resources, types of resources. System analysis as a tool for search for resources.

Contradiction (EC, PC), problem solving as optimization and as contradiction resolution. Techniques for
eliminating EC.

Trends of engineering systems evolution.

Requirements to level of competence:

1. Understand the essence of TRIZ and be able to render it in own words.

2. Know the fundamental notions of TRIZ (within the scope of proposed minimum) and be able to illustrate it
with own examples.

3. Find subsystems and supersystems of specified object.

4. Find a key NE via construction of cause/effect chains.

5. Formulate EC.

6. Work with the Table of EC resolution.

Grounds for certification:

Oral or written examination.

Volume of recommended training load: 12-24 hours



MATRIZ Certification Standard

Level 2

Trends of engineering systems evolution.

Analysis of initial situation (in-depth exploration and analysis).

DTC operator (Dimension - Time - Cost).

IFR, a step backward from IFR. Practice of using IFR for solving inventive problems.

The notion of Su-Field. Su-Field analysis. Synthesis of engineering solutions using Su-Field analysis.
Standards. Application of standards for inventive problem solving.

Effects (physical, chemical, geometrical). Application of these effects for problem solving.

ARIZ-85 (acquaintance). Structure. Logics. Tools. Macro- and micro-levels of PC. Method of smart little men.
Comparative analysis of existing methods and TRIZ: Brainstorming, Synectics, Morphological analysis and
synthesis. Main principles and area of application. Versions of methods.

Requirements to level of competence:

1.I1lustrate the main notions of TRIZ with own examples.

2.Use the notion of IFR in problem solving

3.Be able to solve problems using Su-Field analysis.

4.Be able to solve problems using standards

5.Be able to use effects in problem solving.

6.Know the structure of ARIZ, have skills of formulating macro- and micro- PC.

7.Be able to use the method of smart little men in problem solving.

8.Application of studied TRIZ tools for solving training problems.

9.Knowledge of main principles and fields of application of other methods.

Grounds for certification:

*Course paper

*Written examination

Volume of recommended training load: 40-80 hours



MATRIZ Certification Standard

Level 3

Application of ARIZ-85B for problem solving.

Lines of engineering systems evolution, forecasting of development.

VEA (Value Engineering Analysis). Main principles and possible fields of application. Stages of VEA.
Employment of VEA for improving devices and technologies.

Research problem, method for problem inversion.

Failure anticipation analysis.

Place of TRIZ in the system of innovative methods.

Examples of using TRIZ in non-engineering spheres.

Review of modern TRIZ tools (Function analysis of Inventive situation - FAIS, integration of alternative systems
developed by Gerasimov, Algorithm of inventive problem selection - AVIZ, Trees of evolution)

Requirements to level of competence:

1.I1lustrate the main notions of TRIZ with own examples.

2.Analysis of inventive situation (using one of the methodologies accepted in TRIZ).
3.Problem solving using ARIZ-85B.

4.Ability to "convert" a research problem into an inventive one.

5.Forecasting the evolution of an engineering object.

6.Failure anticipation analysis.

Grounds for certification:
*Diploma paper

Volume of recommended training load: 40-80 hours



TRIZ - creative thinking and problem solving methodology

TRIZ Education

1) For Students of Korea Polytechnic University;
third, forth year students
Fall semester, 2010
Program : MATRIZ Level 1, part of 2

eisy Mechatronics CEe A AELCE Total
name Engineering Materials optics
5 3 1 7 2 2 10 32

# of 9
attendees



TRIZ - creative thinking and problem solving methodology

TRIZ Education

2) For outside volunteers (not from KPU);
Attendees : professors, researchers, CEOs, managers, etc
Education hour : 88 hours

Program : MATRIZ certification program, Level 1, 2, 3

# of
attendees

Type of .
it | e | s | ey | o | s
10 2 8 3 23



TRIZ - creative thinking and problem solving methodology

TRIZ Education Result

1) Result of students’ education — by survey on the questions;

| queston | Stonad m zf::;z:z

Has TRIZ developed
problem solving skill ?

| queston | Stonal m zf::_:;z:z

Do you think you can
solve any problem you 44% 48% 8%
meet ?

72% 20% 8%

agree disagree

Did TRIZ help you to
develop thinking 68% 32%
skill/creativity ?



TRIZ - creative thinking and problem solving methodology

TRIZ Education Result

2) Result of TRIZ education of MATRIZ Level 3 course

All attendees could have solved their own technical or non technical

problems;
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TRIZ - creative thinking and problem solving methodology
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TRIZ - creative thinking and problem solving methodology

Conclusion

1. Students perceived that their problem solving skills had been enhanced by
the TRIZ course.

2. TRIZ contributes very much to systematic and creative thinking and
solving problems.

3. TRIZ gives people confidence and helps them to believe that they can

solve unfamiliar problems they meet;

“This course contributes to my confidence in tackling unfamiliar problems”

- response of TRIZ course attendees -
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