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The Glossary of TRIZ and TRIZ-Related Terms is intended for practitioners, developers, researchers, scientists, teachers,
students involved with the Theory of Inventive Problems Soling (TRIZ).

The current version of the Glossary includes descriptions of 362 terms which have been repeatedly used in the TRIZ
publications. The Glossary has been compiled on the basis of terms which belong to both classical and contemporary
TRIZ. The Glossary includes both unique TRIZ terms and commonly used terms which are used within specific context in
TRIZ. During compilation of the list of the terms various sources were used which are listed at the next pages.

Most of the definitions of the terms are original to provide concise structure and consistency of the entire Glossary.
Definitions were given directly in English. A number of relatively new TRIZ terms do not have original Russian
translation or remained undefined therefore the Glossary provides their definitions as well.

The Glossary is provided as a table which includes the following fields:

Term: either a unique TRIZ term of a commonly used term which is used within special context in TRIZ.
Meaning: Definition of a term.

Example(s): In some cases examples are provided to better understand the meaning of a term.

Comment(s): In some cases additional comment or several comments related to a term are provided.
Categories where a term is used most frequently: an area or a technique of TRIZ or a list of the areas or
techniques of TRIZ where the term is essential.

Russian term: Original version of a term in Russian language.

Abbreviation: a commonly used abbreviation of a term.

Synonyms or alternative translations: In a number of cases a term might have several synonyms which are used
in the TRIZ-related publications or has several alternative translations from Russian. Several terms whose
alternative translations are still used widely (e.g “technical contradiction” and “engineering contradiction”) were
included as separate terms with cross-references.
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The Glossary will be regularly updated. Please contact for comments and proposals Valeri Souchkov: valeri@xtriz.com

The author expresses gratitude to Mark Barkan, Christoph Dobrusskin, Anatoly Guin, Victor Fey, Vladimir Petrov for
their comments and help during working on the Glossary as well as MATRIZ for providing support of this initiative.

© 2014 - 2018, Valeri Souchkov, author and editor.
© 2014 - 2018, The International TRIZ Association — MATRIZ, www.matriz.org
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Term

40 Inventive
Principles

76 Standard
Solutions

Abstract Term

Additional Function

Additional
Inventive Principle

Administrative
Contradiction

Meaning

A collection of 40 Inventive Principles
developed by the founder of TRIZ G.
Altshuller on the basis of extensive studies of
information on numerous inventions. The 40
Inventive Principles can be used in
combination with the Contradiction Matrix
(also known as Altshuller Matrix) or
independently.

see System of Inventive Standards

A term (word or phrase) which describes a
generic feature, property or a function that
can be instantiated to a number or more
specific terms by adding relevant context.
There is no strict dividing line between
specific and abstract terms.

A function that is not directly necessary to
provide main process but which accompanies
a main function or helps to achieve it.

A number of Inventive Principles which were
identified after the first collection of 40
Inventive Principles had been completed.
Currently there are 10 additional Inventive
Principles known.

A description of either a negative (undesired)
effect or a necessity to create something
new in a situation when neither a problem
solving method nor ready to use solution is
available.

Example(s) where important Comment(s)

Although it is widely
claimed that approximately
40.000 patents and patent
certificates were examined
to develop 40 Inventive
Principles, there is no
known reference to the
proof of this statement
made by G. Altshuller.

The term "separate" can be

considered as abstract while
the term "to cut through" is

specific.

Additional Inventive
Principles are used in
different versions of the
Contradiction Matrix.

Although an administrative
contradiction might not
look as a contradiction
since it misses a conflict
between parameters or
requirements, it indicates a
conflict between the
necessity to achieve the

Categories where the
term is used most
frequently

TRIZ Tools

TRIZ Tools, TRIZ
Knowledge Bases,
Inventive Standards

General TRIZ, ARIZ

Function Analysis and
Modeling

TRIZ Tools

General TRIZ

Russian Abbreviation

Term

Cnncok
n306peTaTenbekmx
npmemos

76 N30bpeTaTenbckux  76IS

CTaHOapTOB

ABCTPAKTHbIN TEPMUH

JlononHuTtenbHana
dYHKUMSA

LJononHuTenbHbIM
n3obpeTtaTenbCKmi
npuem

MpoTusopeune
agMUHUCTPATUBHOE

Synonyms or
alternative
translations

Surface
Contradiction
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
desired goal and available
means to do it.
Algorithm of | The central analytical tool of TRIZ (ARIZ is a 1) ARIZ is the acronym TRIZ Tools Anroputm pelueHuma ARIZ 1) Algorithm of
Inventive Problem | Russian abbreviation). Its basis is a sequence abbreviated from Russian n3obpeTaTesnbCkmx Solving
Solving | of logical procedures to analyze a vague or term "AnropuTm PewweHun 3agad (APU3) Inventive
ill-defined initial problem/situation and N306peTaTenbckux 3agay Problems. 2) In
transform it into a distinct system conflict. (Algorithm Reshenya older
Consideration of the system conflict leads to Izobretatelskyh Zadach)" translations
the formulation of a physical contradiction written in Latin letters. 2) from Russian
whose elimination is provided with the help The latest officially can be
of the separation principles, and by the accepted version of ARIZ is abbreviated as
maximal utilization of the resources of the ARIZ-85C (or AP13-85B in AIPS or ASIP
subject system. ARIZ is a system of the most Russian). 3) There are later
fundamental concepts and methods of TRIZ, versions of ARIZ proposed
such as ideal technical system (ideal system), by different TRIZ Schools
system conflict, physical contradiction, the but they have not been
Su-Field analysis, the Inventive Standards formally approved yet.
and the Laws of Technical Systems Evolution.
The technique includes a number of
psychological and systemic operators to
support its procedures.
Alternative | A particular type of a competing technical Feature Transfer AnbTepHATMBHAA Competing
Technical System | system that has a complementary pair of TEXHMYecKan cuctema Technical
advantages and disadvantages with respect System
to a technical system given.
Altshuller Matrix | The first version of the Contradiction Matrix TRIZ Tools Tab1ua OCHOBHbIX

Analogous Problem

developed by G. Altshuller, the founder of
TRIZ (see Contradiction Matrix)

An inventive problem, usually in a different
technology area, that has the same abstract
problem model (a contradiction, or a Su-Field
model, or a function) as an inventive
problem given.

General TRIZ, ARIZ

GLOSSARY OF TRIZ AND TRIZ-RELATED TERMS 1.2
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Analogous Solution | An inventive solution that was obtained by Analogous problems might General TRIZ, ARIZ PeweHune-aHanor

Anticipatory Failure
Determination

Anti-Function

Anti-Principle

Anti-Process

Anti-System

Attribute

resolving the same type of a physical
contradiction with the use of the same
problem solving method as some other
solution.

A method and a technique for identification
of potential problems and failures either
within a technical system or in its

supersystem caused by the technical system.

Anticipatory Failure Analysis includes two
strategies: 1) AFD Failure Analysis to reveal
causes of a negative or undesired effect (see
Diversion Analysis), and 2) AFD Prediction
Analysis which focuses on predicting
potential negative or undesired effects.

A function which is opposite to a function
given.

An Inventive Principle that contains a
problem solving recommendation opposite
to a recommendation given in one of the
known Inventive Principles known.

A process which has its direction opposite to
a process given.

A technical system whose main useful
function is opposite to a function of the
technical system given.

A fundamental quality of a material object

that characterizes its interaction with other
material objects. An attribute can always be
associated with a value which can be either

"To accelerate" vs. "to
decelerate".

"Principle of Taking Away"
can be considered as anti-
principle with respect to the
"Principle of Merging".

"Cooling" vs. "heating", or

"assembly" vs. "disassembly".

A cooler vs. a heater.

1) Color, 2) Weight, 3)
Complexity, 4) Phase state

be defined not only
through a resolving the

same physical contradiction
but by having the same Su-

Field model or the same
function.

The use of "anti-process"
helps to formulate physical
contradictions.

In some references, the
term "anti-system" is used
to describe a system which
is competitive to a system
given.

Examples include electrical
conductivity, viscosity, or
strength.

TRIZ Tools

TRIZ Tools

General TRIZ

General TRIZ, Multi-
Screen Diagram of
Thinking

General TRIZ,
Function Analysis

GLOSSARY OF TRIZ AND TRIZ-RELATED TERMS 1.2

AFD

AHTU-OYHKUMA

AHTU-Npuem

AHTU-Npouecc

AHTU-cUcTema

ATTPUGYT

Opposite
Process



Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
linear, non-linear, or discrete. A parameter is
a subset of an attribute.
Auxiliary Function | A useful function provided with respect to a Function Analysis and  BcnomoratenbHas
component which can be considered as a Modeling byHKLMA

Base Technical

System

Basic Function

Basic Principle

Bell-Curve of
Evolution

Biological Effect

subsystem or a component of a higher-
system level.

A system to which features from the
alternative system are transferred. The base
system is one of the two alternative systems
selected for improvement.

A useful function directed toward a target
object of a technical system being analyzed.

see Operational Principle

A curve shaped as a bell depicting a non-
linear relation between costs of resources
required to provide the main parameter of
value or delivery of a main useful function of
a technical system and time during evolution
of the technical system. The Bell-Curve of
evolution includes two phases: Expansion
(growth) and Convolution (reduction).

An effect produced by a biological object
(animal, microbe, insect, plant) or
combination of such that could be used for
inventive problem solving.

To extract a certain substance
from environment, a
biological object can be used
which can accumulate such a
substance during metabolic
process and then the
substance can be extracted
from the biological object.

Feature Transfer

Function Analysis and
Modeling

General TRIZ,
Catalogues to
Effects, Trends of
Technical Systems
Evolution

TRIZ Models of
Technology Evolution

Catalogues of Effects
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cnuctema

OcHoBHaA GyHKUMA

MNpuHUMN aencTeus

Konokonoo6pasHan
Kpusas
(BonHoobpasHas
KpwBas)

Buonorunyeckui

adpdekT

1) Main
function, 2)
Primary
function



Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Bi-System | A technical system which includes two Trends of Technical Bu-cuctema

Bi-System with
Biased Parameters

Bi-system with
Identical
Parameters

components with identical, biased, or inverse
functions or values of the same attribute to
create a positive synergetic effect: either a
considerable multiplication or decrease of a
value of an attribute, or delivering a new
property, or production of a new function:
either a considerable multiplication or
decrease of a value of an attribute, or
delivering a new property, or production of a
new function. In addition to two
components, two complete technical
systems can form a bi-system as well in case
if they produce synergetic effect.

A technical system which includes two
components with biased functions or values
of the same attribute to create a positive
synergetic effect: either a considerable
multiplication or decrease of a value of an
attribute, or delivering a new property, or
production of a new function. Two complete
technical systems with biased parameters
can form a bi-system in case if they produce
synergetic effect.

1) An electric switch which
consists of two metal plates
with different coefficients of
thermal expansion. 2) An
electric bicycle that can also
be driven by pedals.

A technical system which includes two
components with identical functions or
values of the same attribute to create a
positive synergetic effect: either a
considerable multiplication or decrease of a boats provides stability of the
value of an attribute, or delivering a new ride unachievable by a single
property, or production of a new function. boat.

Two identical complete technical systems

can form a bi-system as well in case if they

produce synergetic effect.

1) Spectacles consisting of
two lens provide stereoscopic
vision. 2) A catamaran
consisting of two identical

Systems Evolution

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

bu-cucrtema co
CABUHYTbIMM
XapaKTepucTuKamu

bu-cucrtema
OAVHAKOBbIMM
XapaKTepucTMkamum

Bi-system with
similar
parameters

Homogenious
bi-system
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Term

Meaning

Example(s)
where important

Comment(s)

Categories where the
term is used most
frequently

Russian Abbreviation

Term

Synonyms or
alternative
translations

Bi-system with
Inverse Parameters

Catalogue of
Effects

Cause
Disadvantage

Cause-Effect Chain

Cause-Effect Chains
Analysis (CECA)

A technical system which includes two
components with inverse functions or values
of the same attribute to create a positive
synergetic effect: either a considerable
multiplication or decrease of a value of an
attribute, or delivering a new property, or
production of a new function. Two complete
technical systems with inverse functions
(anti-systems) can form a bi-system as well in
case if they produce synergetic effect.

A database of scientific effects from a
scientific discipline in which the effects are
structured and categorized according to
generic technical functions that can be
obtained on the basis of specific scientific
effects. In each Catalogue, the effects are
combined to different groups which include
those effects that can deliver a generic
technical function. The following Catalogues
of Scientific Effects are known: 1) Catalogue
of Physical Effects, 2) Catalogue of Chemical
Effects, 3) Catalogue of Geometric Effects, 4)
Catalogue of Biological Effects.

A disadvantage in the Cause-Effect Chain
that is a direct cause of a given disadvantage.

A graphical model of a technical system
being analyzed which maps causes which
lead to its disadvantage(s).

An analytical tool that identifies the Key
Disadvantages of the analyzed Technical
system. This is accomplished by building
cause-effect chains of disadvantages that link
the Target Disadvantage to its fundamental
causes.

1) A pencil with an attached
rubber. 2) An air conditioner
consists of a refrigerator and
a heater.

11

Trends of Technical
Systems Evolution

TRIZ Tools

Cause-Effect Chain
Analysis

Cause-Effect Chain
Analysis

TRIZ Tools

bu-cucrtema c
NPOTUBOMOIOKHbIMMU
XapaKTepucTuKamm

YKaszartenb apdekTos

HepoctaToK -
cneacTsue Apyroro
HeJocCTaTKa

MpuyunHHo-
cneacTBeHHas
L,ernoyKa HeJoCTaTKoB

AHanus MNpuymnHHO-
CnepcTBeHHbIX
Lenouek
HepocraTkoB

Inverse bi-
system
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Term

Meaning

Example(s)
where important

Comment(s)

Categories where the
term is used most
frequently

Russian Abbreviation

Term

Synonyms or
alternative
translations

Chain Su-Field

Chemical Effect

Classical TRIZ

Clone Problems

Competitive
Technical System

Complete Technical
System

Complete Su-Field

A combination of at least two su-fields where
a substance of one of the su-fields is
controlled by another su-field.

A natural phenomenon known in science of
chemistry or combination of such that could
be used for inventive problem solving by
providing a change required at molecular
level.

A collection of TRIZ theoretical postulates
and practical tools primarily developed by
the founder of TRIZ G. Altshuller or either
under his guidance or with his assistance.

Different inventive problems that have
identical physical contradictions.

A technical system that provides the same
technical function as a technical system
being analyzed but differs either slightly or
radically from the technical system being
analyzed. The concept of a competitive
technical system is similar to the concept of
alternative technical system.

A technical system that according to the
Trend of Technical System Completeness,
includes at least four components
(subsystems) which provide functions of
Engine, Transmission, Control Unit, and
Working Unit.

A Su-Field which represents a model of a
problem or a solution to the problem
expressed in terms of Su-Field Analysis in
which at least two substances and a field are
present to create a working technical system
or a subsystem.

To extract certain types of
substances from
environment, electrolytic
chemical reaction can be
used.

Both a car and a bicycle are
used to transport a passenger
or a cargo.

12

Substance-Field
Analysis, Inventive
Standards

TRIZ Tools, TRIZ
Knowledge Bases

General TRIZ

General TRIZ, ARIZ

General TRIZ

Trends of Technical
Systems Evolution

Substance-Field
Analysis, Inventive
Standards

LlenHon Benonb

Xumuuyeckuin apdekr

Knaccmnuyeckaa TPU3

34a4M-KNOHbI

KoHKypupytowan
TeXHMYecKaa cuctema

MonHaa TexHn4ecKasn
cuctema

MonHbIV BENob

Competing
Technical
system
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Term

Meaning Example(s)

where important

Comment(s)

Categories where the
term is used most
frequently

Russian Abbreviation

Term

Synonyms or
alternative
translations

Completion of a Su-
Field

Complex Su-Field

Component

Component
Analysis

Component Cost

Component
Functionality

Component Model

Target Component

Composite Card
Index

Synthesis of a minimal technical system
whose model includes at least, two
substance components and a field that
provides interaction between the two
substance components (complete Su-field).

A complete Su-Field with extra substance or
field components and extra interactions that
provide conditions necessary for solving an
inventive problem.

A material object (substance, field, or
substance-field combination) that constitutes
a part of a technical system or its
supersystem. A component might represent
both a single object and a group of objects.

A step in Function Analysis that identifies
components of a technical system being
analyzed and its supersystem.

The monetary cost of the component. Cost
can be relative or absolute.

A range of operations produced by a
component to contribute to the overall
functionality of a system.

A model of a technical system and its
supersystem in Function Analysis which
consists of function carriers and objects of
functions.

An object of the main function of a technical
system being analyzed.

A bank of documents and examples collected
during the process of working on a specific
research or development topic within a
particular TRIZ development project.

13

Substance-Field
Analysis, Inventive
Standards

Substance-Field
Analysis, Inventive
Standards

Substance-Field
Analysis, Inventive
Standards

Function Analysis and
Modeling

Function Analysis and
Modeling
Function Analysis and

Modeling

Function Analysis and
Modeling

Function Analysis and
Modeling

General TRIZ

[ocTtpoiika Benons

KomnneKcHbin
Benosb

dnemeHT
(komnoHeHT)

KOMMNOHEHTHbIM
AHanus

CroumocTb
KOMMOHEHTa
®DYHKUMOHANBHOCTb

KOMMNOHEHTa

KomnoHeHTHaA
mopaenb.

LleneBoit KOMMOHEHT

CeopHas KapToTeKa

Component and
Structural
Analysis
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Concept of Vertical | A strategy of stepwise upgrade of goals and Theory of Creative KoHuenuus
Mobility | tasks by a person dealing with technical Individual MaKCMMaJIbHOTO
creativity which defines three phases of Development OBUKEHUS BBEPX
evolution during the creative person's
lifetime: 1) Solving specific engineering
problems in a narrow area, 2) Solving large-
scale engineering or scientific problems, 3)
Solving large-scale social problems with the
help of breakthrough innovative solutions.
Conceptual | A specific method to achieve the project General TRIZ KoHuenTyanbHoe
Direction | goals based on solving of a key problem. HanpasieHue
Conceptual Sub- | A specific method of solving a key problem General TRIZ KoHuenTtyanbHoe
direction | within the frame of the conceptual direction. nog-HanpassieHue
Conflict | see Contradiction The term "conflict" in TRIZ General TRIZ KoHbnnkr Contradiction
is often used to present a
physical contradiction.
Conflict Resolution | A type of a solution to an inventive problem General TRIZ PaspelweHue 1) Elimination
which eliminates influence of one parameter npoTusopeunn ofa
on another parameter by decoupling the contradiction.
conflicting parameters instead of parametric 2) Conflict
optimization, compromise or trade-off. resolution
Conflicting | The system's components which are involved General TRIZ, ARIZ KoHpaukTytowme Conflict
Components | in a technical contradiction. 3N1E€MEHTbI Components
Conflicting Pair | A pair of components formed by a tool and a ARIZ KoHdnumKTytowasn
product interaction between which causes a napa
conflict that prevents from reaching a result
required.
Contemporary TRIZ | Further extension of Classical TRIZ which General TRIZ CoBpemeHHasn TPU3 Modern TRIZ

includes theories, methods and tools
developed after the founder of TRIZ G.
Altshuller passed away.
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Term

Meaning

Example(s)
where important

Comment(s) Categories where the
term is used most
frequently

Russian Abbreviation
Term

Synonyms or
alternative
translations

Contradiction

Contradiction Chain

Contradiction
Matrix

Contradictions Tree

A situation that emerges when two opposite
demands have to be met in order to provide
the result required. A contradiction is argued
to be a major obstacle to solve an inventive
problem and is used as an abstract inventive
problem model in a number of TRIZ tools.
Three types of contradictions are known in
TRIZ: 1) Administrative, 2) Engineering, 3)
Physical.

A sequence which shows that a specific
Administrative Contradiction is converted to
a specific Technical Contradiction and then
the Technical Contradiction to the Physical
Contradiction.

A matrix which provides a systematic access
to the most frequently used inventive
principles to resolve a specific type of a
technical contradiction. In the Contradiction
Matrix, the specific type of a contradiction is
selected by the pre-defined typical
engineering parameters.

A tree which relates different contradictions
causing a problem. A contradiction tree is
obtained as a result of top-down
decomposition of the main negative or
undesired effect to a number of inter-related
causing contradictions.

General TRIZ

General TRIZ

The original matrix was TRIZ Tools
developed by G. Altshuller

and later updated by other

TRIZ developers. Later

revisions and modification

of the original matrix are

usually called

"Contradiction Matrix"

Cause and Effect
Chain Analysis, Root-
Conflict Analysis

MpoTtuBopeune

Llenoyka
npoTuBOpeUnin

Taba1uUa OCHOBHbIX
npuemos ana
YCTpaHeHWA TUMOBbIX
TEXHUYECKUX
npoTuBOpeUnin
(Tabnumua
AnbTwynnepa)

[epeso
npoTUBOpEUnit

Conflict

Conflict Chain

1)
Contradictions
Table 2) Conflict
Matrix, 3)
Altshuller
Matrix, 4) Table
of Basic
Principles for
Elimination of
Typical
Technical
Contradictions,
4) System
Conflict Matrix
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Meaning

Example(s) Comment(s)
where important

Categories where the
term is used most
frequently

Russian Abbreviation
Term

Synonyms or
alternative
translations

Control Unit

Convolution

Cost Analysis

Coupled Interaction

One of the key components (subsystems) of
a Complete Technical System which
according to the Law of System
Completeness of a technical system provides
control over supply of energy to the other
parts of the technical system and
coordinates their operation.

An interval on the timeline of a technical
system evolution according to the Bell-curve
of evolution which follows the phase of the
system's Expansion. During Convolution,
innovative changes of the technical system
result in the decrease of the overall
complication of the system, decrease of its
dimensions and energy consumption; and
decrease of costs required to deliver the
system's main useful function or provide the
main parameter of value required while still
ensuring that the required degrees of quality
and performance do not degrade. Three
possible scenarios of covolution are possible:
1) Minimal, when all subsystems still remain
independent; 2) Partial, when a number of
subsystems become a single subsystem; 3)
Full, when all subsystems may not work
independently. In many cases, partial and full
convolution require change of operational
principles.

A step in Function Analysis that identifies the
absolute and relative costs of components
that constitute a technical system being
analyzed.

A type of a relationship between two
components either in a technical system or
the technical system and its supersystem
which emerges when the same interaction
provides both positive and negative
functions.

An electronic circuit which
consists of independent
electronic devices is replaced
by a microchip.

16

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Function Analysis and
Modeling

Substance-Field
Analysis, Inventive
Standards, ARIZ

OpraH ynpasneHusa

CsepTbiBaHUe

CToMmocCTHOM AHanus

ConpsaxeHHoe
nonesHo-speaHoe
B3aumogeincreume

1) Folding, 2)
Trimming
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Coupled Inventive | A pair consisting of a combination of an General TRIZ MNapHble npuembl
Principles | Inventive Principle and its Anti-Principle.
Creative | A process of improving personal creative Theory of Creative Passutne
Imagination | imagination skills supported by a number of Individual Tsopueckoro
Development | methods and tools. Development BoobpaxkeHus
Creative | A number of methods and tools which Theory of Creative NHCTpyMmeHTbI
Imagination | comprise various processes and steps to Individual pa3BuUTUA
Development | develop creative imagination skills. Development TBOPYECKOro
Techniques BoObparkeHua
Creativity Trigger | Any factor that activates or boosts creative Theory of Creative

Decomposition of
Su-Field Systems

Degree of Ideality

Delay Zone

capabilities of a person within a specific
situation.

A group of methods of solving inventive
problems by eliminating harmful interactions
in Su-Fields. These methods are presented by
relevant Inventive Standards in the System of
76 Inventive Standards.

A dimensionless measure of an inventive
solution, or a technical system, or a process,
which identifies the degree of efficiency of
the solution, the system, or the process
through qualitative estimation of the ratio
between useful functionality provided by the
system/process/solution and a sum of costs
to produce, maintain and utilize the useful
functionality. The Degree of Ideality is
primarily used to evaluate if a technical
system/process/solution being analyzed is
more ideal than a competing
system/process/solution that provides the
same main useful function.

A location in a flow in which the integral flow
speed is significantly lower than local flow
speed. A Delay Zone is a typical disadvantage
identified by Flow Analysis.

17

Individual
Development

Substance-Field

Analysis, Inventive
Standards

TRIZ Models of
Technology Evolution

Flow Analysis

PaspyweHue Benonei

CreneHb
MAEaNbHOCTU

30Ha 3a4epKK1

Elimination of
harmful actions
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Demand | An expression of necessity of producing a 1) Cargo must be moved. 2) General TRIZ TpeboBaHue

Derivative Resource

Diagnostic Analysis

Diagram (Model) of
a Contradiction

Diagrams of Typical
Conflicts in the
Models of Problems

Dialectics

Directed Evolution

change or preventing something from a
change usually expressed in engineering or
physical terms.

New substances, fields, their properties and
parameters that can be obtained on the basis
of the existing substance-field resources by
subjecting the latter to certain actions.

A method for analysis of a technical system
based on comparing the levels of functions
delivery and related problems.

A drawing which presents a tool, a product
and interactions between them. Sometimes
some other component of a technical system
being analyzed or its supersystem can be
included to the drawing.

A number of drawings which present
different models of technical contradictions
emerging most frequently when solving
inventive problems.

A direction in philosophy which proposes a
method of examining and discussing
opposing ideas in order to resolve a conflict.
Several underlying concepts from dialectics
were used by the founder of TRIZ G.
Altshuller to define the fundamental
background of TRIZ and its major concepts
such as ideality, technical and physical
contradictions.

A method and a tool for performing the
forecast of further evolution of a technical
system or a technology with the use of the
Models, Trends, and Lines of Technical
Systems Evolution.

Temperature has to increase.

3) Weight of a load must not
change.

Such actions can be heating,
cooling, decomposition,
changing phase state, etc.

General TRIZ, ARIZ

In ARIZ, two diagrams of ARIZ
mutually exclusive
contradictions are used.

Listed in ARIZ ARIZ

Although dialectics is not a General TRIZ
TRIZ term but dialectics is

not widely known while is

important to understand

the basic foundations of

TRIZ.

Directed Evolution was TRIZ Tools
developed by Ideation

International, Inc.
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Disadvantage | A particular feature that reduces the degree General TRIZ HepocTtatok
of ideality or perceived value of a technical
system or a process.
Disruptive | An inventive solution of high level according General TRIZ MpopbiBHOE
Innovation | to the TRIZ system of Five Levels of nsobperteHune

Double Su-Field

Duality “Principle-
Anti-Principle”

Dynamisation

Effect
Disadvantage

E-Field

Inventions that either resolves a long-
standing contradiction or proposes a new
technical system that disrupts the existing
technology. Usually such a disruptive
innovation provides either an S-jump in the
evolution of an existing technical system or
launches a radically new Technology S-curve.

A Su-field which has at least two components
made of substance and two different fields
providing interaction between the
components.

A hypothesis which states that every
inventive problem solving method can be
complemented with an inventive problem
solving method proposing an opposite
recommendation. Many couples of the TRIZ
inventive principles can be considered as
opposite.

Evolution in the direction toward more
flexible structures capable of adapting to
changing environmental conditions (multi-
functionality) and to varying performance
regimes.

Disadvantage in the Cause-Effect Chain that
is directly caused by a given disadvantage.

A Su-Field in which one of components is
made from material possessing electrical
conductivity and which is controlled by
electrical field.
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Substance-Field
Analysis, Inventive
Standards

General TRIZ

Trends of Technical
Systems Evolution

Cause and Effect
Chain Analysis

Substance-Field
Analysis, Inventive
Standards
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Energy Source | A component of either a technical system or Trends of Technical MNCTOYHUK 3Heprum
its supersystem that stores and provides Systems Evolution
energy required to operate the system.
Engine | One of the key components (subsystems) of Trends of Technical Oguratenb
a Complete Technical System which Systems Evolution
according to the Law of System
Completeness of a technical system converts
energy to a specific type required to operate
a working unit.
Engineering | See Technical Contradiction General TRIZ, TRIZ 1) Syste.m.
. Contradiction
Contradiction Tools
2) Contradiction
of demands
Engineering | A variable dimensional or dimensionless Specific level of conductivity, General TRIZ, TexHnyeckum Technical
Parameter | measurable factor, either specific or specific level of viscosity Contradiction Matrix, = napameTtp Parameter
aggregated, that participates in the definition measured in Pascal seconds. ARIZ
of an attribute of a technical system, its
subsystem, or supersystem and is expressed
in terms related to technology (physical,
chemical, etc.)
Engineering System | See Technical System
Engineering | A situation which requires to perform a General TRIZ 3agaya TexHMyeckasn
Problem | certain change to create new technical
system, or improve an existing technical
system, or to prevent the technical system
from harmful internal or external factors.
Environment | A component in the environment of a Su- Substance-Field dNeMeHT BHelLHewn Environment
Component | Field given that can be used to build a new Analysis, Inventive cpeapl Resource
Su-Field, or decompose or evolve the existing Standards, ARIZ
Su-Field.
Evolution of | A continuous process of introducing changes Trends of Technical Passutune Technology
Technical Systems | to the existing technical systems or Systems Evolution TEXHUYECKMX CUCTEM Evolution

developing radically new technical systems in
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Term

Synonyms or
alternative
translations

Evolution of Su-
Field Systems

Evolution Pattern

Evolutionary
Potential Analysis

Evolutionary
Trends Analysis

Excessive Function

order to provide a better satisfaction of the
supersystem's needs.

A hypothesis which states that elementary
Su-Fields tend to evolve over the time in
order to increase their performance, quality
and other parameters. A group of problem
solving methods based on the evolution of
Su-Field Systems is presented in the System
of 76 Inventive Standards.

A description of a specific transformation
experienced by a technical system during its
evolution which is common for majority of
other technical systems independently of
technology domains they belong to.

An analytical tool that helps to determine the
potential of a technical system or its
subsystem to evolve based on completing a
chart with indication of current position of
the system or a specific subsystem with
respect to each Trend of Technical Systems
Evolution.

see Evolutionary Potential Analysis.

A physical action performed by an object
that results in a positive change or
preservation of a value of a parameter or a
state of an object of the function but the
action is performed with too much effort or
with the use of non-optimal amount of
resources.

Modern versions of

Contemporary TRIZ from
various TRIZ development
centers present their own

versions of EPA with

different collections of the

Trends of Technical
Systems evolution.
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Substance-Field
Analysis, Inventive
Standards

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Function Analysis and

Modeling

PassuTtue Benonem

Lla6noH 3Bonouun

AHanus
3BONIOLMOHHOIO
noTeHumnana

AHanus
3BO/IOLLMOHHOIO
noTeHuunana

M36bITouHan GpyHKLMA

EPA

Evolutionary
Trends Analysis

Evolutionary
Potential
Analysis
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Excessive | Atype of a relationship between two Substance-Field MN36bIToOYHOE
Interaction | components either in a technical system or Analysis, Inventive B3aMmozencteme
the technical system and its supersystem Standards
which emerges when one component
provides a positive function towards another
component but the delivery of the function
or obtaining the result from the function
delivery requires more resources than
necessary.
Excessive Action | see Excessive Interaction. ARIZ, Functional MN36bITOYHOE
Analysis and nencrame
Modeling
Existing System | A technical system that exists at a given General TRIZ CyuwiecTsytoLias
moment of time and is capable of delivering cuctema
its main useful function under predefined
conditions.
Expansion | An interval on the timeline of a technical TRIZ Models of PasBepTbiBaHMe Unfolding

External Complex
Su-Field

External Conditions

system evolution when innovative changes
targeted at reaching the desired
performance of its Main Useful Function
result in overall complication of the system,
increase of its dimensions and energy
consumption, and costs required to deliver
the Main Useful Function. Usually the phase
of system's Expansion is replaced with a
phase of the system's Convolution.

A complete Su-Field in which one of the
substances presents a combination of two
different substances while one the two
substances is physically attached to another
one.

All types of factors in a supersystem which
influence behavior of a technical system and
produce impact on its features and values of
its attributes.

22

Technology Evolution

Substance-Field BHewWwHn1
Analysis, Inventive KOMM/IEKCHbIM
Standards BEnosb
General TRIZ BHewHwne
obcToATeNbCTBa
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Fantogramma | A method and a tool for creative imagination Theory of Creative dPaHTOrpamma
development and generating new science- Individual

fiction ideas. The tool uses a two-
dimensional matrix with one axis along which
the so-called universal indicators
representing various aspects of life-cycle and
functioning of a system are listed and
another axis along which a number of
principles for generating ideas are presented.
New ideas are obtained by applying a specific
principle to a specific instance of a universal
indicator.

Feature (in Feature | A characteristic of an alternative technical
Transfer) | system to be transferred to the base

technical system to eliminate the

disadvantage of the base system.

Feature Providing | An alternative technical system chosen for
Alternative | Feature Transfer.
Technical System

Feature Transfer | A method and a tool for improvement of a
technical system given (base technical
system) by transferring certain features from
the alternative technical system (competitive
technical system) with the aim to combine
the useful features in a single system.

Features of | A set of personal talents and skills which
Creative | enable a person to perform creative tasks
Personality | and reach successful results in diverse areas

of activities.

Fe-Field | A Su-Field in which one of the components is
made from ferromagnetic material and is
controlled by electromagnetic field.

23

Development

Feature Transfer MpusHakK

Feature Transfer BbibpaHHan
anbTepPHaTUBHas
cuctema

TRIZ Tools O6veanHeHne
aNbTepPHATUBHbIX
cuctem

Theory of Creative KauecTtBa TBOpUECKOM

Individual JINYHOCTH

Development

Substance-Field denonb
Analysis, Inventive
Standards
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where important term is used most Term alternative
frequently translations
Field | A material object without rest mass that Examples of fields in TRIZ In Substance-Field Analysis Substance-Field MNone
transmits interaction between components include the following fields: definition of a field varies Analysis, Inventive
(subsystems) of a technical system that are mechanical, acoustic, from definition of a field in Standards
represented as substances. thermal, magnetic, electric, physics. More specific
electromagnetic. Sometime terms presenting different
additional fileds like types of energy exchange
intermolecular, biological, can be used. For example,
informational are added. such terms can be used as
"acoustic field" or "thermal
field", or "friction forces".
Flow | A sequence of events that have the same Flow Analysis MoTok
common feature.
Flow Analysis | An analytical method and a tool which Flow Analysis MoToKoBbIl aHaNn3

Flow Disadvantage

Flow Distribution
Analysis

Focal Objects
Method

Four-Level
Algorithm for
Generating Science-
Fiction Ideas

identifies disadvantages in flows of energy,
substances, and information in a technical
system.

A disadvantage of a technical system being
analyzed identified during Flow Analysis.

A part of Flow Analysis that identifies

distribution of flows and their disadvantages.

A method and a tool for reducing the degree
of psychological inertia and generating new
out-of-the box ideas based on transferring
features and functions of randomly chosen
objects towards an object given (a focal
object).

A method and a technique which use TRIZ
concepts such as Ideality and Macro-Level
Transition to produce new science-fiction
ideas.

Bottlenecks, "Gray Zones",
""Stagnation Zones", etc.

While the original version
of the technique comprised
of four levels only, its
modern version does not
impose limits on how many
levels can be introduced.

24

Flow Analysis

Flow Analysis

Theory of Creative
Individual
Development

Creative Imagination
Development

HepocTtaToK NoToKa

AHanus
pacnpegeneHua
NOTOKOB

MeTtoza poKanbHbIX
obbekToB

YeTblpexaTaxkHas
cXema cosfaHus
daHTacTUYeCcKmx
naen

1) Multi-Level
Algorithm for
Generating Sci-
fi Ideas, 2) Four-
storied
algorithm for
generating sci-fi
ideas
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frequently translations
Function | Specification of an action performed by a Function Analysis and ~ ®yHKuUMA
material object (Function Carrier) that results Modeling
in a change or preservation of a value of an
attribute of another material object (Object
of the Function).
Function Analysis | An analytical method and a tool to model Function Analysis and ~ ®yHKUMOHaNbHO- 1) Functional

Function Carrier

Function Category

Function
Disadvantage

Function Model

technical systems and their supersystems in
terms of functional carriers, objects of the
functions, their functions, and the costs of
functions delivery and system components. A
resulting Function Model of a technical
system helps to better understand, extract,
visualize, and categorize functional
relationships in the system, to rank functions
and identify problems.

A material object that performs (delivers) a
function. Can be either a substance, or a
field, or a combination of both.

A characteristic of a function that describes
its usefulness. A function can be useful,
harmful, or neutral.

A drawback of a technical system identified
during Function Modeling. These drawbacks
include harmful functions, as well as
inadequately (i.e., excessively or
insufficiently) performed useful functions.

A model of a technical system resulting from
Function Analysis that identifies and
describes functional relationships between
by the components of the System and its
Supersystem. Functions representing the
functional relationships are characterized by
category (useful, harmful, neutral), quality of
performance (insufficient, excessive), cost
level (insignificant, acceptable and

Modeling

Function Analysis and
Modeling

Function Analysis and
Modeling

Function Analysis and

Modeling

Function Analysis and
Modeling

CTtommocTHoM AHanus

Hocutenb dyHKUmm

KaTeropusa ¢yHKunm

PYHKUMOHANBHbBIN
HeJ0CTaToK

PyHKUMOHaNbHanA
moaenb

Analysis, 2)
Function-Cost
Analysis, 3)
Function-
Attribute
Analysis 4)
Value-
Engineering
Analysis
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
unacceptable) and cost of corresponding
components.
Function Modeling | A part of Function Analysis which defines a Function Analysis and ~ ®yHKUMOHaNbHOE
process and rules for building a Function Modeling moJaennposaHue
Model.
Function Parameter | A parameter that identifies the performance Function Analysisand  MapameTp GpyHKUUM
of a function. Modeling
Function Rank | A dimensionless measure that determines Function Analysis and  PaHr ¢yHKumm
the importance of the useful function based Modeling
on the type of its object (i.e., target object of
a technical system being analyzed, another
component of the technical system, or
component of the supersystem).
Function | Redistribution of useful functions of a Trimming Pacnpegenenue
Redistribution | component that has been trimmed as a dYHKLMM
result of Trimming to other components of
the technical system being analyzed, or its
supersystem
Functionality | A dimensionless measure of the overall General TRIZ, DYHKLMOHANBHOCTb
functional contribution by a component or a Function Analysis and
technical system's to the overall functional Modeling
value delivered by the component or by the
technical system.
Function-ldeal | A method of increasing the degree of ideality TRIZ Tools PYyHKUMOHANBHO-
Modeling | of a technical system or a process by naeanbHoe
decreasing a number of components MOAEeNNPOBaHNe
providing the system's or the process'
functionality without loss of quality and
performance of the system or the process. A
tool which implements Function-Ideal
Modeling is called "Trimming".
Function-Oriented | A method and a tool for problem solving Function-Oriented Search TRIZ Tools PYHKUMOHANbHO- FOS
Search | based upon identifying existing technologies (FOS) was proposed and OpreHTUPOBaHHbIM
in other areas of technology using function developed by Gen3 Mouck

criteria.

Partners, USA.
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Generalized | An abstract function for which a specific Specific function "remove Catalogues of Effects 0606LeHHan
Function | object and associated action are reduced to water" can be generalized to dyHKLMA
universal terms. "transport liquid".
Generic | An abstract engineering function that can be  The generalized technical Contradiction Matrix 0O606ueHHasn
Engineering | instantiated to a multitude of more specific function "transport liquid" TeXHUYecKasn
Function | engineering functions. can be instantiated to such dYyHKLMA
functions as "remove water",
"absorb vapor", etc.
Generic | see Typical Parameter Contradiction Matrix 0606LLeHHbIN Typical
Engineering TEXHUYECKMNI parameter
Parameter napametp
Geometrical Effect | A specific shape or combination of shapes The use of hyperbolic shape Catalogues of Effects FeomeTpuyecknin
that can be used for inventive problem helps to improve adpdekT
solving. displacement of solid bodies.
Goldfish Method | A method and a technique of dealing with a Creative Imagination MeTog 301070
situation when the result desired is first Development pbI6KK
formulated as "impossible to achieve" and
then transformed to a set of problem
formulations presented in terms of
manageable contradictions.
Harm | Any type of a negative effect produced by a TRIZ Models of Bpep,
technical system during any moment of its Technology Evolution
lifecycle with respect to its subsystem or its
supersystem and which decreases the overall
degree of ideality of the technical system.
Harmful Action | see function, negative ARIZ, Functional BpeaHoe pevictene
Analysis and
Modeling
Harmful Function | A physical action performed by an object Function Analysis and  BpegHasa ¢pyHKLMA Function,

that results in inacceptable change or Modeling negative

inacceptable preservation of value of an
attribute (parameter) or a state of another
material object.
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frequently translations
Harmful Interaction | A type of a relationship between two Substance-Field BpeagHoe
components either in a technical system or Analysis, Inventive B3aMmogencTene
between the technical system and its Standards
supersystem which emerges when one
component provides a negative function
towards another component.
Harmful Machine | A model of a technical system which results General TRIZ BpeaHasa mawmHa Harmful System
from the process of extracting and
understanding processes in the system which
create negative effects.
Harms | A sum of all harms produced by a specific TRIZ Models of Cymma Bpeaa
technical system. Technology Evolution
Heuristics | A method of achieving a result required General TRIZ IBpUCTUKA
based on using statistically determined rules
with high probability of success under
specific conditions due to the lack of exact
theory proposing how to obtain the result
required with the 100% guarantee of
success.
Hybridization | A technique of merging two or more TRIZ Tools bpuansauma
technical systems that have identical, similar
or inverse main useful functions to a single
technical system.
Idea | An author's expression of a potential solution General TRIZ Npen
to an inventive problem whose feasibility has
not been proven.
Ideal Technical | A technical system that has an infinite value. General TRIZ NpeanbHan

System

For example, it may have neither
components nor associated costs, but still
deliver the intended functionality. Similar to
the Ideal Final Result such the system may
not exist but its definition serves as a target
to design the technical system with the
highest degree of ideality possible.
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frequently translations
Ideal Final Result | A solution to an Inventive Problem which During development of General TRIZ, TRIZ NpeanbHbIn IFR
(General TRIZ) | helps to obtain the result required with zero TRIZ, definition of Ideal Tools KOHEYHbIW pe3ynbTaT
compensation factors. As follows from the Final Result was (MKP)
laws of physics such a solution may never be continuously upgraded,
achieved and therefore the concept of the therefore different
Ideal Final Result serves to reduce the degree definitions may be found in
of psychological inertia during the problem the TRIZ literature. In
solving process by targeting a problem solver modern TRIZ, Ideal Final
towards searching for a solution with the Result is used primarily in
highest degree of ideality. ARIZ.
Ideal Final Result | A model of a solution to an inventive ARIZ NaeanbHbIn IFR
(in ARIZ) | problem formulated as a set of justified KOHEYHbIW pe3ynbTaT
requirements towards the X-component. (MKP)
Ideal Function | A function that does not exist but its effect is Function Analysis and  WaeanbHas ¢yHKLMA
produced. Modeling
Ideal Machine | see Ideal Technical System General TRIZ MauwwnHa naeanbHan
Ideal Resource | A substance-field resource that does not Due to laws of physics the General TRIZ NpeanbHbl pecypc
exist but its property is available and can be Ideal Resource may not
used to solve an inventive problem. exist but its definition is
used to search for inventive
solutions with high degree
of ideality.
Ideal Solution | see Ideal Final Result General TRIZ MpeanbHoe pelleHne
Ideal Substance | A substance that does not exist but its Due to laws of physics the General TRIZ NpeanbHoe BeLw,ecTso
property is available and can be used to solve Ideal Substance may not
an inventive problem. exist but its definition is
used to search for inventive
solutions with high degree
of ideality.
Ideality | A dimensionless measure of an inventive TRIZ Models of NaeanbHoCcTb

solution which qualitatively identifies how
closely the sum of compensation factors to
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where important term is used most Term alternative
frequently translations
produce, maintain and utilize the solution
approaches zero value.
Ideality Audit | A process of identification of the degree of General TRIZ OueHKa ngeanbHOCTU
ideality of a technical system being analyzed
by comparing it with one or more
competitive technical systems.
Ideality Equation | The ratio between Useful Functionality of the There are several types of TRIZ Models of dopmyna Ideality Formula

technical system versus Harms that are ideality equations proposed  Technology Evolution  naeanbHocTH

Ideas Landscape

Ideas Portfolio

Improving
Parameter

Incomplete Su-Field

produced by the system.

A graphical chart that represents ideas
evaluated and positioned respectively two or
more dimensions representing different
evaluation criteria.

A list of inventive solution ideas in which all
the ideas generated are grouped, structured
or categorized according to a certain
criterion or a set of criteria.

A typical technical parameter whose value of
an attribute must be improved or changed to
solve an inventive problem. A list of
Improving Parameters in used in the
Contradiction Matrix.

A Su-Field which represents a model of a
problem expressed in terms of Substance-
Field Analysis and which lacks one or more
substances, or a field, or an interaction to
create a working technical system.

by different TRIZ Schools.
E.g., some other type of the
ideality equation (by
Ideation International, Inc.)
proposes to add costs to
harms in the denominator.
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TRIZ Tools

TRIZ Tools

Contradiction Matrix

Substance-Field
Analysis, Inventive
Standards

NaHawadT naen

MNopTtdonuno naen

Ynydwaemblii
napametp

HenonHbI Benonb

1) Improving
Feature, 2)
Positive
Parameter
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frequently translations
Innovation | Animplemented inventive solution. General TRIZ NHHOoBauus
Innovations in engineering and technology
are primarily based on a single or a number
of inventions or scientific discovery.

Innovation Agenda | Multi-year plan for innovation projects General TRIZ MHHOBaLMOHHHbIN
directly linked to the organization's growth nnaH
objectives.

Innovation Process | A process of transforming an idea of an General TRIZ MNHHOBALUMNOHHBbIN Innovative
inventive solution to a working solution npouecc Process
including its further implementation.

Depending on the initial situation, the
innovation process can include the inventive
process to generate a new solution idea or
exclude it if the inventive idea is brought
from outside.

Innovative Concept | An idea of innovative solution whose General TRIZ KoHuenuus
feasibility has been proven but not
necessarily implemented.

Innovative Task | A specific category of a goal that has to be 1) To eliminate negative General TRIZ NHHOBaUMWOHHaA
reached by performing an inventive process. effect, 2) to increase 33pava
performance, 3) to radically
cut costs, etc.
Insufficient | A physical action performed by an object - Function Analysisand  HepocTtaTtouHas
Function | function carrier that results in a positive Modeling byHKLMA
change or preservation of a value of a
attribute of an object of the function but the
action is performed with fewer degree of
performance than required.
Insufficient | A type of a relationship between two Substance-Field HepocTtaTouHoe
Interaction | components either in a technical system or Analysis, Inventive B3aMmogencraune

in the technical system and its supersystem
which emerges when one component
provides a positive function towards another
component but the degree of performance
of the function delivery or the required result

31

Standards

GLOSSARY OF TRIZ AND TRIZ-RELATED TERMS 1.2



Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
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frequently translations
from the function delivery do not reach the
value required.
Intensification of | Increasing values of attributes in a ARIZ Ob6ocTpeHue Conflict
Contradicting | contradiction towards their limits or infinity. npoTMBoOpeYmna Intensification
Demands
Intensified | A formulation of a contradiction in which ARIZ YcuneHHasn Intensified
Contradiction | values of attributes involved to the bopmynnposKa Conflict
contradiction approach their limits or KOH®MKTa
infinity.
Interaction Analysis | A part of Function Analysis that identifies Function Analysisand  AHanu3 Structure
interactions between components included Modeling B3aMmoZencTaui Analysis
in a Component Model.
Interaction Matrix | A matrix that identifies present or potentially Function Analysisand  MaTpuua
possible interactions both between Modeling B3aMMOLENCTBUN

Intermediate
Disadvantage

Internal Complex
Su-Field

Invention

components of a technical system and
between the components of the technical
system and components of its supersystem.

A disadvantage in the Cause-Effect Chain
that is not a Target or a Key Disadvantage.

A complete Su-Field in which one of the
substances presents combination of two
different substances while one the two
substances is added physically (inserted
inside, mixed, etc.) to another substance.

Either a significant improvement of an
existing technical system or a process or
development of a radically new technical
system or a process, which possesses novelty
and provides social value. An Invention can
be obtained by either 1) on the result of
resolving a contradiction caused by an
existing technical system or a process, or 2)
on the use of a scientific effect and
discoveries used to develop a radically new
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Cause and Effect
Chain Analysis

Substance-Field
Analysis, Inventive
Standards

General TRIZ

MNpomeKyToUHbIN
HeA0CTaToK

BHYTpeHHU#

KOMM/IEKCHbIN
Benonb

N306peTeHune
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Synonyms or
alternative
translations

Inventive Principle

Inventive Principle

at Macro-Level

Inventive Principle
at Micro-Level

Inventive Problem

Inventive Problem
Definition

engineering solution with a new technical
function.

A recommendation that provides generic
guideline(s) indicating how to solve an
inventive problem represented as an
engineering or physical contradiction.
Inventive Principles were extracted and
formulated on the basis of extensive studies
of diverse documents describing inventions
(such as patents) and innovations.

A method of applying an Inventive Principle
without utilizing advantages of scientific
effects which can be used to provide a result
required by using properties of substances
and fields at micro scale.

A method of applying an inventive principle
with utilizing advantages of scientific effects
which can be used to provide an action
required by using properties of substances
and fields at micro scale.

A situation which requires to perform a
certain action either to create a new
technical system to deliver a new main useful
function, or to improve the function delivery
by an existing technical system, or to prevent
the technical system or its product from
harmful internal or external factors in the
situation when all known solution methods
can not be applied to achieve the result
required. The same inventive problem can be
presented by different inventive problem
models.

A textual description (sometimes including
graphics) which presents specific information
related to an inventive situation given and
indicates what exactly has to be changed, a
goal and constraints.
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TRIZ Tools, TRIZ
Knowledge Bases

M306peTaTenbckue
npuem

TRIZ Tools, TRIZ
Knowledge Bases

Mpuem Ha
MaKpOypOBHe

TRIZ Tools, TRIZ
Knowledge Bases

Mpnem Ha
MUWKPOYpPOBHEe

General TRIZ N3o06peTaTenbckan

npobnema

General TRIZ, TRIZ
Tools

OnpegeneHune
n3obpeTaTenbCKoi
3agaum
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frequently translations
Inventive Problem | A model which only includes those General TRIZ, TRIZ Mogenb
Model | components that are essential for further Tools n3obpeTtaTenbcKol
solving the problem with a specific TRIZ 3a4aum
Problem Solving Tool. In TRIZ, inventive
problems can be modeled as technical or
physical contradictions, inefficient or harmful
Su-Fields, inefficient or harmful functional
interactions, generic technical functions. A
model that represents an inventive problem
often is used as a part of Inventive Problem
Definition.
Inventive Problem | A process which consists of a number of General TRIZ PelweHne
Solving | steps to find an Inventive Solution to an n3obpeTaTeNbCKMX
Inventive Problem. 3a4au
Inventive Process | A process of transforming an initial ill- General TRIZ N306peTaTenbckuii
defined inventive situation to the description npouecc
of a patentable solution idea (Invention)
Inventive Situation | A list of generic questions which have to be General TRIZ
Questionnaire | answered before starting a TRIZ process to
describe and present an inventive situation.
The questions are aimed at collecting useful
information about needs, goals, demands,
constraints as well as about existing
solutions.
Inventive Situation | A situation which is featured by a presence General TRIZ N3o06peTaTenbckan
of a need to satisfy a specific supersystem's cuTYauma
demand without either a clearly defined
problem to solve or a problem solving
direction to be chosen.
Inventive Situation | A process of decomposing an ill-defined General TRIZ AHanus
Analysis | inventive situation to a set of goals, tasks, n3obpeTtaTenbCcKol
inventive problems definitions, and cuTyaumm
constraints.
Inventive Solution | A solution to a specific Inventive Problem General TRIZ N306peTaTenbckoe
that matches the requirements of invention. pelweHue
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Inventive Standard | A problem-solving method which proposes a A number of Inventive TRIZ Tools, TRIZ MN306peTaTenbckuit
rule presenting how to transform a Su-Field Standards do not contain Knowledge Bases cTaHgapT
given to achieve the result required. The drawings of Su-Fields and
description of the rule consists of two parts: use textual explanations
its left part presents an existing Su-Field that instead.
has to be improved (a generic model of a
problem) and its right part presents a Su-
Field that implements such an improvement
(a generic model of a solution).
Inventive | A group of Inventive Standards which Standards for system Substance-Field N306peTaTenbckuii
Standards for | propose methods of solving Inventive modification Analysis, Inventive CTaHAApT Ha
Change | Problems of Change that require to improve Standards M3MEHEeHUe
performance or quality of a technical system,
to add a new feature, or to eliminate a
negative effect.
Inventive | A group of Inventive Standards which Substance-Field N306peTaTenbeckuin
Standards for | propose methods of solving Inventive Analysis, Inventive CTaHAapT Ha
Measurement and | Problems of Measurement and Detection Standards obHapyKeHue unm
Detection | that require to measure value of a specific n3mepeHue
parameter or detect a change in of a specific
attribute of a component at a moment given.
Inventive | A group of Inventive Standards which Substance-Field CTaHAapThbl Ha

Standards on
Application of
Inventive
Standards

Key Disadvantage

Key Problem

propose methods of enhancing the use of
Inventive Standards of Change or Inventive
Standards of Measurement and Detection, or
to use these Inventive Standards when the
problem constraints do not allow their use.

A disadvantage to be eliminated to achieve
the project goal. Usually, Key Disadvantages
appear at the root of a Cause-Effect Chain.

A problem to be solved to achieve project
goals within the specified constraints.
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Analysis, Inventive
Standards

TRIZ Tools
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Key Problem | An analytical method and a tool that first TRIZ Tools AHanus knoyesomn
Analysis | eliminates redundant Key Problems from all npo6nemol

Laws of Technical
Systems Evolution

Level of Invention

the Key Problems identified during the
Problem Identification stage, then identifies
trivial Key Problems and, finally, classifies
non-trivial problems as function- or
contradiction-based.

Original and still in use term originated by
the founder of TRIZ G. Altshuller to present a
number of common generic patterns, trends
and lines which govern evolution of all
technical systems.

A dimensionless qualitative measure which
evaluates an inventive solution according to
an estimated number of trials necessary to
produce such the solution and the degree of
its contribution to the general evolution of
technology and engineering.

Later the term started to be  Trends of Technical
replaced with the term Systems Evolution
"Trends of Technical

Systems Evolution" due to

the lack of exact statistical

proof that the laws of

technical systems evolution

are valid for all technical

systems under certain

circumstances without

exception.

Currently 5 levels of General TRIZ
inventions are known: 1)
"Non-inventive invention":
very simple invention that
does not produce any
significant impact on the
evolution of a technical
system, 2) Invention that
emerges from resolving a
technical contradiction by a
method available in the
narrow engineering domain
where the invention
belongs to, 3) Invention
that emerges from
resolving a complex
technical contradiction by a
method known in the
engineering domain given,
4) Invention that emerges
from resolving a technical
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Level of Useful
Function
Performance

Life Strategy of
Creative
Personality

Line of Technical
Systems Evolution

Lines of Technical
Systems Evolution

The ratio between the actual and required
values of the function parameter. If the
actual value is higher than the required value
the level is excessive. If the actual value is
lower than the required value, the level is
insufficient. If the actual value is equal to the
required value, the level is normal.

A field of study which explores biographies of
known creative persons to extract specific
patterns indicating how a creative person
solves all types of personal and social
problems and what path a creative person
follows during his or her lifetime to achieve
his goals.

A line presenting a general direction of
evolution which shows a number of specific
non-contradictory successive
transformations a technical system or its part
passes through during its evolution according
to a specific criterion.

A collection of the Lines of Technical Systems
Evolution which brings together all the Lines
of Technical Systems Evolution that belong to
corresponding Trends of Technical Systems
Evolution. Each transformation in the Line of
Technical Systems Evolution is presented as a
specific Evolution Pattern.

contradiction by a method

available in a different
engineering domain; 5)
Pioneering invention that
deals with complex
inventive situations and
which launches a radically
new technology area.

Some Trends of Technical
Systems Evolution can
include several specific
lines of evolution.
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Function Analysis and
Modeling

Theory of Creative
Individual
Development

Trends of Technical
Systems Evolution
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Term

Abbreviation

Synonyms or
alternative
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Macro-Level

Macro-Level
Physical
Contradiction

Main Function

Main Functional
Parameters of
Value

Main Parameters
of Value

Main Production
Process

Main Useful
Function

MATChEM

A supersystem where a selected component
or a technical system belongs to.

A type of a physical contradiction used in
ARIZ, in which the contradicting demands are
applied to relatively large-scale components
or their attributes expressed in terms of
physical parameters or states.

A primary function for which a technical
system is assigned. Main Function realizes a
purpose of the technical system with respect
to its supersystem.

The objective technical (physical, chemical,
geometrical, biological, etc.) characteristics
that underlie the Main Parameter of Value.

Characteristics and features of a technical
system that impact customer's perceived
value and purchase decisions.

A process that ensures delivery of a main
useful function by a system or its subsystem.

see Main Function

Abbreviation use to memorize common type
of fields used in TRIZ to solve Inventive
Problems: Mechanical, Acoustic, Thermal,

Trends of Technical
Systems Evolution

The term "Macro-Level"
can have two meanings: 1)
Indication of a
supersystem, 2) Indication
of the fact that changes are
produced at macro scale,
without the use of particles
or fields.

ARIZ

Function Analysis and
Modeling

General TRIZ

General TRIZ

ARIZ

General TRIZ

General TRIZ,
Inventive Standards

Makpo-ypoBeHb

dusnyeckoe
npoTMBOpeYMe Ha
MaKpo-ypoBHe

OcHoBHaA GyHKUMA

OCHOBHble
dYHKLMOHaNbHblE

napameTpbl LEHHOCTU

[naBHble NnapameTpbl

LEeHHOCTU

[naBHbIN

I'IpOVI3BO,CI|CTBeHHbIl71

npouecc

[naBHas nonesHas
dYHRUMSA

MATX3M

1) Prime
Function, 2)
Prime Function

MFPVs
MPV
Main Useful
Process
MUF
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Chemical, Electrical, Magnetic. The last two
letters EM also stand for "Electromagnetic".
Material Object | A part of environment that has at least one General TRIZ MarepunanbHbiit
specific feature that distinguishes this part 06beKT
from the rest of the environment. A material
object can be represented by a substance, a
field, or combination of both.
Maxi-Problem | An Inventive Problem Definition which does General TRIZ 3agava
not impose constraints on future inventive MaKCMMaJibHanA

Measurement
Function

Measurement Su-
Field

Method of Trends

Method of Trials
and Errors

Methods for
Eliminating
Psychological
inertia

solutions.

A providing Function that reveals
information about components.

A special type of a Su-Field which is used to
present models of inventive problems where
measurement or detection is required in
terms of Substance-Field Analysis.

A technique which explores what
contradictions will emerge in a future if two
current trends in the technology and society
will evolve to reach their limits.

A non-algorithmic way to generate new
solution ideas based on a direct mental jump
from a problem given to an idea. A primary
drawback of the method is a necessity in
most cases to generate a large number of
ideas to solve a difficult problem that might
result in a long period of time and many
problem solving attempts till a feasible idea
is found.

A group of methods which focus on using
special psychological means for reducing the
degree of psychological inertia to expand the
ideas search area. Most known methods of
reducing psychological inertia were known

39

Catalogues of Effects

Substance-Field
Analysis, Inventive
Standards

Creative Imagination
Development

General TRIZ

Creative Imagination
Development
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before TRIZ, such as brainstorm, Synectics,
etc.
Micro-Level | Atype of a physical contradiction used in ARIZ dursnyeckoe
Physical | ARIZ, in which the contradicting demands are npoTMBOpeYmre Ha
Contradiction | applied to particles comprising large scale MUKPO-ypOBHE
objects.
Micro-Problem | A type of Inventive Problem Definition which ARIZ 3apava MUKpO
is formulated after a problem solving
direction has been identified after
application of the method "Step Back from
IFR".
Mini-Problem | A type of Inventive Problem Definition which ARIZ 3agava
is obtained by imposing the following MUWUHMMaNbHanA
constraints on a given inventive situation: (MuHKN-3aga4a)
everything remains as is (without any
changes) or becomes even simpler but the
required positive effect is provided or the
harmful effect disappears. Definition of a
Mini-Problem targets at obtaining a solution
required with as minimal changes in the
existing technical system as possible.
Model of an | see Inventive Problem Model General TRIZ Mogenb
Inventive Problem n3obpeTtaTenbCcKoi
3agauun
Modeling with | A method and a technique for generating Creative Imagination MeTop, 1) Modeling
“Smart Little | new solutions through graphic presentation Development, ARIZ MOAENNPOBAHMA with Smart
People” | a physical contradiction in a technical system MaNeHbKMMM Little Men, 2)
by acting crowds of "little people" and yenoBeykamu Modeling with
proposing new solution ideas by modifying Miniature
behavior of the "little people". A primary Dwarfs

goal of the method is to decrease the degree
of psychological inertia when solving a
problem.
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Modified | A part of a system or its supersystem which Substance-Field M3meHeHHasa cpeaa
Environment | usually surrounds a subsystem where an Analysis, Inventive

Mono-system

Morphological
Table

Multi-Screen
Analysis

Multi-Screen
Diagram

inventive problem emerged with
permanently or temporarily changed physical
or chemical parameters in order to acquire
properties required for solving the inventive
problem.

A system or a subsystem consisting of non-
repeating components.

A method developed outside TRIZ for
exploring all possible solutions to a multi-
dimensional, non-quantified complex
problem. The method is based on exhaustive
search for all combinations of values of
attributes representing a system causing the
problem.

A method and a tool based on the use of
Multi-Screen Diagram of Thinking to forecast
future evolution of a system based on the
comparative analysis of a past generation of
the system, its subsystems and supersystem
and a current generation of the system and
its projection to the future generations of
the system.

A method of analyzing a technical system
which considers properties and features of
the system in their relationships with
subsystems and supersystem as well as with
previous generations of the system, its
subsystems and supersystem, and their
projections to the future generations of the
system.

Standards

Trends of Technical
Systems Evolution

Creative Imagination
Development, ARIZ

TRIZ Tools

General TRIZ, Creative
Imagination
Development, Theory
of Creative Individual
Development

MoHocuctema

Mopdonormyeckuii
ALWMK

MHOrosKpaHHbI MSA
AHanus

MHoroskpaHHas
cxema

1) System
Operator, 2)
Multi-Screen of
Talented
Thinking; 3)
Nine Windows,
4) Nine Boxes;
5) Nine Screens
6) Multi-Screen
Scheme of
Talented
Thinking
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Negative Effect | A result of a function, action or interaction OTpuuaTenbHbIN
which negatively impacts the required apdekT
specifications.
Neutral Function | A physical action performed by a material Function Analysisand  He#TpanbHas
object - function carrier - that results in Modeling byHKUMA
neither any meaningful change nor
preservation of a value of an attribute of an
object of the function.
Non-Algorithmic | Methods of solving problems and generating General TRIZ Heanroputmunyeckme
Methods | new ideas that do not incorporate a meToAbl
structured approach to stepwise transition
from a problem to a solution.
Non-Routine | see Non-Standard Inventive Problem General TRIZ 3apava
Inventive Problem nsobpeTaTenbcKasn
HeTunosas /
HecTaHAapTHan
Non-Standard | An inventive problem whose solution model ARIZ HectaHgapTHan 1) Non-Typical
Inventive Problem | is either not available in the TRIZ Knowledge n3obpetaTenbcKkan Inventive
Bases or can not be solved with an npobnema Problem 2)
application of available solution models. Routine
Inventive
Problem
Object of Function | A material object, whose value of a certain Function Analysisand ~ O6bekT PpyHKUUM
attribute is changed as a result of performing Modeling
a function targeted at the material object.
Open-ended | A problem to which an algorithmic solution General TRIZ, TRIZ- OTKpbITan 3aga4a
Problem | doesn’t exists. As a rule, conditions of an Pedagogy

open-ended problems are fuzzy, which
means that they either lack sufficient data,
or the data is available in latent form, or
there can be excessive data (information
noise). The open-ended problem implies the
possibility of different ways of solving the

problem and different variants of its solution.
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Operation | An action produced on a material object with General TRIZ, Onepauus

Operational Time

Operational Zone

Operational
Principle

OTSM-TRIZ

the goal of changing value of an attribute of
the material object.

A time interval during which a physical
conflict (or a negative effect) that creates a
problem occurs. Three time intervals can be
defined: 1) Time before conflict, 2) Time of
conflict, 3) Time after conflict.

A part of physical space where a conflict (or a
negative effect) that causes an inventive
problem occurs. Usually Operational Zone
includes material objects directly involved to
the conflict.

An abstract concept presenting how a
required function can be obtained on the
basis of a scientific effect or combination of
scientific effects. Operational Principle can
be instantiated into a multitude of different
designs of technical systems or components.

An abbreviation standing for "The General
Theory of Powerful Thinking - TRIZ" and
presenting a field of study which emerged
from Classical TRIZ. OTSM-TRIZ aims at
understanding how a systematic approach to
organizing a thinking process can enhance
personal thinking skills and convert it to so-
called "talented thinking" irrespectively of an
application area. OTSM-TRIZ uses
fundamental TRIZ Postulates added with a
number of OTSM-TRIZ Axioms as its
background.

The term "OTSM" is an

abbreviation of the Russian
term "Obshtchaya Teorya
Silnogo Myshlenia" written

in Latin letters.
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Functional Analysis
and Modeling

ARIZ

ARIZ

General TRIZ,
Catalogues to Effects

General TRIZ

OnepaTuBHOe Bpems

OnepaTnBHadA 30Ha

MNpuHUMN aencTeus

OTCM-TPU3

Operation Time

Operation Zone

1) Basic
Principle. 2)
Working
principle. 3)
Operation
Principle.
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OTSM-TRIZ Axiom | A statement that must be accepted without OTSM-TRIZ Akcmmoma OTCM-
proof and which introduces a specific TPU3
postulate to form fundamental basis on
which the theories, methods and tools of
OTSM-TRIZ are being constructed.
Parameter | A variable dimensional or dimensionless Parameters can be General TRIZ Mapametp
measurable factor, either specific or measured by absolute or
aggregated, that participates in the definition relative values.
of an attribute of a material object of a
technical system or its supersystem and
determining its borders and behaviors.
Parameters can be physical and non-physical.
Parameter Change | Change of a measurable value of a General TRIZ N3meHeHne
Parameter. napametpa

Partial Action

Patent

Patent
Benchmarking (in
TRIZ)

Patent
Circumvention

Patentable Solution

see Insufficient Function

A legal document issued by a national or
international authority to protect intellectual
property rights of an owner of a patent
concerning a specific invention for a limited
period of time.

A comparative study of two or more patents
protecting competitive technical systems or
inventive solutions against a specific TRIZ
Trend of Technical Systems Evolution or a
selected number of trends.

A method to legally circumvent constraints
imposed by a competitive patent, i.e., to
obtain the freedom to operate without
infringing on the patent owner's rights.

A novel inventive solution that matches all
the formal requirements that have to be met

ARIZ, Functional
Analysis and
Modeling

General TRIZ

General TRIZ

General TRIZ

General TRIZ
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MNateHT
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
in order to issue a patent to protect the
solution.
Performance of | An aggregate measure of how well a product General TRIZ MpounssoanTeNnbHOCTb
Main Parameter of | fulfills market demands and requirements. r1aBHOro NapameTpa
Value LLeHHOCTH

Phase of System's
Birth and Early
Development

Phase of System's
Growth

Phase of System's
Maturity

Phase of System's
Stagnation

Physical Conflict

Physical
Contradiction

An interval on the evolution timeline of a
technical system which starts after the
system has been invented and continues till
value of its main attribute achieves minimal
value required.

An interval on the evolution timeline of a
technical system which starts after a
system's main attribute has achieved the
value required and continues to grow till
reaching its limit due to exhausting resources
provided by an operational principle behind
the technical system.

An interval on the evolution timeline of a
technical system which starts when value of
a system's main attribute has stopped to
grow rapidly.

An interval on the evolution timeline of a
technical system which starts when value of
a system's main attribute has stopped
growing.

see Physical Contradiction

A situation that emerges when a certain
attribute of a material object must have two
different values at the same time to provide
a result required. An attribute can be a
physical parameter, aggregate state,
location, etc.
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TRIZ Models of
Technology Evolution

TRIZ Models of
Technology Evolution

TRIZ Models of
Technology Evolution

TRIZ Models of
Technology Evolution

General TRIZ, ARIZ

General TRIZ, ARIZ

Tan 3apoxKaeHun
TEeXHUYECKoMn
CUCTEMBI U PAaHHEro
pa3BuTUA

3T1an pocTa
TEXHUYECKOM
cucTembl

ST1an B3pocneHns
TeXHUYEeCcKomn
cUcTeMbl

JTan 3acTos B
Pa3BUTUUN CUCTEMDI

KoHbnukT,
dusnyeckui

dusnyeckoe
npoTuBopeyne

1) Physical
Conflict, 2)
Sharpened
Contradiction,
3) Contradiction
of properties
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Physical Effect | A natural phenomenon known in science of Bernoulli's Principle is used to Catalogues of Effects dusnyecknin appekt
physics or combination of such that could be  control pressure in fluids, or
used for inventive problem solving. centrifugal motion can be
used to mix two liquids.
Physical Parameter | A variable dimensional or dimensionless General TRIZ dursnyeckune

measurable factor, either specific or napametpbl
aggregated, that participates in the definition
of an attribute of a material object expressed
in terms of physics.

Poly-system | A technical system which includes three of Trends of Technical Monncucrema

Poly-system with
Biased Parameters

more components with identical, biased, or
inverse functions or values of the same
attribute to create a positive synergetic
effect: either a considerable multiplication or
decrease of a value of an attribute, or
delivering a new property, or production of a
new function. Three or more complete
technical systems can form a poly-system as
well in case if they produce a synergetic
effect.

A technical system which includes three of
more components with biased functions or
values of the same attribute to create a
positive synergetic effect: either a
considerable multiplication or decrease of a
value of an attribute, or delivering a new
property, or production of a new function. A
poly-system can be formed by three or more
complete technical systems with biased
functions or values of the same attribute.

1) A pen containing several
rods filled by ink of different
colors. 2) Set of crayons of
different colors.
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Systems Evolution

Trends of Technical
Systems Evolution

Monucucrema co Poli-system
CABUHYTbIMM with similar
XapaKTepucTmukamm parameters
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Term

Meaning

Example(s)
where important

Comment(s) Categories where the
term is used most

frequently

Russian Abbreviation

Term

Synonyms or
alternative
translations

Poly-system with
Identical
Parameters

Poly-system with
Inverse Parameters

Poorly Controllable
Interaction

Positive Effect

Positive Interaction

A technical system which includes three of
more components with identical functions or
values of the same attribute to create a
positive synergetic effect: either a
considerable multiplication or decrease of a
value of an attribute, or delivering a new
property, or production of a new function
Three or more complete technical systems
can form a poly-system as well in case if they
produce a synergetic effect.

A technical system which includes three of
more components with inverse functions or
values of the same attribute to create a
synergetic effect. Three or more complete
technical systems with inverse functions
(anti-systems) can form a poly-system as well
in case if they produce a synergetic effect.

A type of a relationship between two
components either in a technical system or
the technical system and its supersystem
which emerges when one component
provides a positive function towards another
component but the degree of control over
the function delivery or over the result from
the function delivery is not sufficient.

A situation when a function, action, or
interaction leads to the result required.

A type of a relationship between two
components either in a technical system or
the technical system and its supersystem
which emerges when one component
provides a positive function towards another
component.

1) A propeller with three or
more blades. 2) A computer
network that consists of
identical computers.

1) An electronic component
which consists of a number of
electricty conducting and
isolating components. 2)

47

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Substance-Field
Analysis, Inventive
Standards

Cause and Effect
Chain Analysis, Root-
Conflict Analysis

Substance-Field
Analysis, Inventive
Standards
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Monucucrema c
OAVHAKOBbIMMU
XapaKTepucTuKamm

Monncucrema c
NPOTUBOMOIOKHbIMMU
XapaKTepucTUKamu

Mnoxo perynanpyemoe
B3aMmozelcTene

MoNoKUTENbHbIN

apoekT

MonoxuntensHoe
B3aMmozencTene



Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Principle of | A particular method which proposes a General TRIZ, ARIZ Mpuem pasaenexHun 1) Principle of
Separating | specific solution direction for separation of NpPOTUBOPEUUBbLI Separating
Contradictory | contradiction demands. TpeboBaHuit Contradicting
Demands Demands 2)
Principle of
Separating
Conflicting
Demands
Problem Analysis | A process of transformation of an inventive General TRIZ, TRIZ AHanus npobnembl
problem definition given to a well-defined Tools
problem formulated in terms of a problem
model valid for a specific TRIZ problem
solving tools and extracting information
needed to find a solution to the problem.
Problem | A technique which presents a situation that Developed by Ideation TRIZ Tools N/A
Formulator | causes a specific model in terms of International, Inc.
interrelated functions and effects caused by
the functions.
Problem Model | See Inventive Problem Model General TRIZ, TRIZ Mogenb npobiembl
Tools
Problem of Change | An inventive problem which requires to Inventive Standards, 3agava Ha
improve performance or quality of a Catalogues of Effects M3MeHeHune
technical system, to add a new feature, or to
eliminate a negative effect. Solutions to such
problems mostly result from changing a
technical system given.
Problem of | A problem which requires to measure value Inventive Standards, 3apava nsmepeHuma
Measurement or | of a specific parameter or detect presence or Catalogues of Effects U 06HapyKeHuA
Detection | a change in a specific attribute of a

component at a moment given. Most often
solutions to such problems result from
creating new technical systems or
improvement of the existing technical
systems for measurement or detection.

48

GLOSSARY OF TRIZ AND TRIZ-RELATED TERMS 1.2



Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Problem Statement | Description of goals, constraints, demands General TRIZ MNocTaHOBKa 3aga4u

Process Model

Product

Product (in ARIZ)

Productive Function

Property

Proto Su-Field

Providing Function

Psychological

Inertia

Relative Cost

Relative Value

and conditions that have to be met in order
to search for a relevant solution.

A model of a technical system built in the
form of a sequence of actions.

A technical system that is an object of
Innovation.

A conflicting component that is an object of
the function performed by the Tool (term
originated in ARIZ; corresponds to Object of
function).

A Useful Function that irreversibly changes a
value of an attribute of a technical system.

An attribute of a material object that
represents one of its specific abilities which
can be used for producing either a positive or
a negative effect.

Fragility of the glass can be
used to break the glass.

see Incomplete Su-Field

A Useful Function that helps perform other
Useful Functions.

Accumulated personal experience,
knowledge and associations that prevent a
person from thinking out of the box.

A cost of a component expressed as a
percentage of the overall cost of the entire
technical system.

Ratio of product's value to the value of
competitive products.
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Function Analysis and
Modeling

General TRIZ

ARIZ

General TRIZ, ARIZ,
Inventive Standards

Substance-Field
Analysis, Inventive
Standards

Function Analysis and
Modeling

Creative Imagination
Development

Function Analysis and
Modeling

General TRIZ

Mogenb npouecca

Mpoaykt

U3penne

Cosgatowwasn GpyHKumA

CBolicTBO

MpoTo-Benoab

ObecneunsatoLan
dYyHKLMA

NHepuma mbiwneHma

OTHOCUTEeNbHaA
CTOMMOCTb

OTHOCUTEeNbHaA
3HAaYMMOCTb

Mental Inertia
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Relative Value of | A dimensionless indicator of relative General TRIZ OTHOCUTENIbHOE

Main Parameter of
Value

Repository of
Science Fiction
Ideas

Resource

Resource Analysis

Rhythm
Harmonization

Root Conflict

Root Conflict
Analysis

Routine Inventive
Problem

Scientific Effect

position. Reflects what is commonly referred
to as our "Value Proposition."

A database of science-fiction ideas drawn
from science-fiction literature in which each
idea is evaluated and categorized according
to a number of criteria.

Any type of tangible or intangible matter that
can be used to solve an inventive problem:
time, space, substances, fields, their
properties and parameters, etc.

Examination of resources available in the
technical system and its supersystem in
order to compile a list of resources that can
be used for solving a particular inventive
problem.

Coordination of working frequencies of
interacting subsystems or components.

A contradiction that causes emergence of
other contradictions and negative effects.

A method and technique for top-down
decomposition of an inventive problem
formulated in terms of a negative effect to a
tree of interrelated contradiction causes,
negative, and positive effects.

see Standard Inventive Problem

A natural phenomenon or combination of
such that can be used for inventive problem
solving or generation of a new technical

Developed by ICG Training
& Consulting
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Creative Imagination
Development

General TRIZ

General TRIZ, ARIZ

Trends of Technical
Systems Evolution

General TRIZ, Root
Conflict Analysis

TRIZ Tools

General TRIZ,
Inventive Standards,
ARIZ

Catalogues of Effects

3HayeHwue [NaBHOTO
napameTtpa L,eHHOCTH

Peructp HO-naen

Pecypc

AHanus pecypcos

CornacoBaHue
PUTMUKMK

KopHeBoW KOHPAMKT

MpuyunHHo-
KOHQIMKTHBIN aHanu3

CTaHAapTHas 3agaya

HayuHbii adpdekT

Root
Contradiction
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Meaning Example(s)

where important

Comment(s)

Categories where the Russian Abbreviation
term is used most Term

frequently

Synonyms or
alternative
translations

S-Curve Analysis

S-Curve Jump

S-Curve of
Evolution

Secondary Problem

system or its subsystem based on a new
operational principle.

Determining the potential of further
evolution of a specific Technical system or a
specific technology with respect to defining
their current positions on the S-Curve of
Evolution.

A transition from one S-Curve featuring
evolution of a technical system to another S-
Curve due to a disruptive innovation that
makes it possible to radically rise a value of
one of the most important attributes of the
system at the phases of maturity or
stagnation of the existing system.

A curve which represents a non-linear
relation between a change of a value of one
of the most important attributes of a
technical system and time. The value of the
attribute is presented along the vertical axis
while time is presented along the horizontal
axis. A typical S-Curve has shape similar to
Latin letter "S" due to three distinct time
intervals: 1) Phase of a System Birth and
Early Development where the value of the
attribute rises relatively slowly, 2) Phase of
System Growth where the value of the
attribute rises rapidly and 3) Phase of
Maturity where the value of the attribute
rises relatively slowly or does not rise at all.
Sometimes an extra interval is added to S-
Curve presenting the phase of stagnation.

A problem that has to be solved in order to

implement an inventive solution proposed to
an inventive problem given.
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Trends of Technical
Systems Evolution

AHanus S-kpueoi

Trends of Technical MpbI’KOK Ha S-KpusoM S-Jump
Systems Evolution

Trends of Technical S-obpa3Has KpuBas S-Curve is
Systems Evolution similar to a

logistic curve
known in other
disciplines
beyond TRIZ.

General TRIZ BTopuyHasa npobnema
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Term

Meaning

Example(s)
where important

Comment(s)

Categories where the

term is used most
frequently

Russian Abbreviation

Term

Synonyms or
alternative
translations

Separation of
Contradicting
Demands

Separation of
Contradicting
Demands in
Condition

Separation of
Contradicting
Demands in Space

Separation of
Contradicting
Demands in
Structure

Separation of
Contradicting
Demands in Time

Separation
Principle

Similar Functions

A method of solving an inventive problem by
satisfying two contradicting demands in the
win-win way through decoupling the
demands rather than by using optimization
or trade-off.

A method of separating two contradicting
demands that create a physical
contradiction which proposes to provide
specific conditions within a technical system
or its supersystem to avoid emergence of the
conflict of the demands.

A method of separating two contradicting
demands that create a physical
contradiction which proposes to provide
meeting of the conflicting demands in
different parts of space.

A method of separating two contradicting
demands that create a physical contradiction
which proposes to impair a certain property
to components of a technical system or its
subsystem while the whole system will
possess an opposite property.

A method of separating two contradicting
demands involved to a physical contradiction
which proposes to provide meeting of the
conflicting demands during different time
intervals.

A description of a particular method of
resolving two contradicting demands.

Functions with similar objects and/or actions.
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General TRIZ, ARIZ

General TRIZ, ARIZ

General TRIZ, ARIZ

General TRIZ, ARIZ

General TRIZ, ARIZ

General TRIZ, ARIZ

General TRIZ

PaspeneHune
NPOTUBOPEUUBbLIX
TpeboBaHuit

PaspeneHune
NPOTUBOPEUUBbIX
TpeboBaHuMii No
YyCNoBUIo

PaspeneHune
NPOTMBOPEYMBLIX
TpeboBaHuii B
NPOCTPaHCTBE

PaspeneHune
NPOTUBOPEUNBBIX
TpeboBaHuWi B

CTPYKTYype

PaspeneHue
NPOTUBOPEYMUBbIX
TpeboBaHUi BO
BpemeHu

Mpuem pasgenexus
NPOTUBOPEYUUBbLIX
TpeboBaHMit

Cxoxue dyHKumnn

Separation of
Conflicting
Demands
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Meaning

Example(s)
where important

Comment(s)

Categories where the
term is used most

Russian
Term

Abbreviation

Synonyms or
alternative

frequently translations
Size-Time-Cost | A method and a technique which proposes to TRIZ Tools Onepatop PBC STC Dimensions-
Operator | reduce psychological inertia to come up with Operator Time-Cost
innovative solutions while solving an Operator (DTC
inventive problem by either radical increase Operator)
or decrease of one of three parameters of a
technical system or a material object: size,
time costs.
Solution Direction | Identification of a particular way or a method General TRIZ HanpasneHune
of solving an inventive problem. peweHun
Spatial Geometry | A method which introduces a number of General TRIZ MpocTpaHCTBEHHbIN Geometry
Operator | principles of innovative improvement of reomeTpuyecKkui Evolution
technical systems based on transformation onepaTtop Operator

Special Term

Stagnation Zone

Standard Inventive
Problem

Standard Solution
for Solving
Inventive Problems

of geometric shapes to enable a better use of
resources available in a technical system or
its supersystem.

A specific word which describes either a
material object, or a system, or a function, or
property, or an attribute within the context
of its specific application.

A part of a flow in which the flow stops
temporarily or permanently. A Stagnation
Zone is a typical disadvantage identified by
Flow Analysis.

An inventive problem whose model matches
one of the predefined Inventive Problem
Models described in the TRIZ Problem
Solving Tools (primarily Inventive Standards)
and TRIZ Knowledge Bases and which can be
solved directly with their use.

see Inventive Standard
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General TRIZ, ARIZ

Flow Analysis

General TRIZ,
Inventive Standards,
ARIZ

Inventive Standards

CneumanbHbIi
TEePMUH
(cneuTepmuH)

3acToitHas 30Ha

CraHgapTHas
nsobpeTaTenbcKan
npobnema

CTaHaapT (Ha
pelweHne
n306peTaTeNnbCKUX
3agad)

Typical Problem

1) Inventive
Standard, 2)
Standard
Solution
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Step back from | A technique which proposes to formulate the ARIZ LWar Hasag, ot UKP
Ideal Final Result | ldeal Final Result and then consider if it is

Subject - Action -
Object

Substance

Substance-Field
Analysis

Substance-Field
Resource

Subsystem

possible to reach the goal desired by
achieving slightly less then it would be
required to reach the Ideal Final Result in
full.

A triad which identifies a Function Carrier, its
specific Function, and Target Object.

Type of discrete matter which possesses rest
mass. Substance can be in gaseous, liquid,
solid and plasma states. In certain cases and
TRIZ Tools, the term "substance" can be
considered in a broader sense, for example, a
material component or an assembly of
material components can be called
"substance" in the Inventive Standards or
ARIZ.

A method of abstract symbolic modeling of a
technical system or a part of the technical
system (sometimes in combination with a
part of its supersystem) in terms of
substance components, fields, and physical
interactions between them.

Substances, fields, and their properties and
parameters that belong to a technical system
under analysis or to its supersystem and that
can be used to solve a problem or realize a
new function.

A component or a set of interacting
components limited by specific borders that
belong to a technical system. Both a separate
material object and a larger system's part
combining several components (material
objects) can be regarded as a subsystem.

1) Water, 2) Sand, 3) Oxygen,
4) Concrete, 5) A cutting tool,
6) A brick.

In Substance-Field Analysis
and Inventive Standards the
use of the term "substance"
is not limited to describing
types of materials only. It
can be a part of technical
system of the entire
technical system.

1. In Substance-Field
Modeling the use of the
term "substance" is not
limited to describing types
of materials only. It can be
a part of technical system
of the entire technical
system.
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Function Analysis and
Modeling

General TRIZ,
Substance-Field
Analysis, Inventive
Standards

TRIZ Tools

General TRIZ, ARIZ,
Inventive Standards

General TRIZ, Multi-
Screen Diagram of
Thinking

CybbekT - [leiicTBue -
O6bekT

BewectBo

AHanu13 BEMO/bHbIN
(senaHanus)

BellecTBeHHO-
nosesble pecypcbl

Moacuctema

1) S-Field
Analysis, 2) Su-
Fi Analysis.

Sub-system
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Term Meaning Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Subversion Analysis | A method and a technique for understanding TRIZ Tools [MBEPCUOHHDIV
causes of a problem expressed in terms of a aHanus
negative or undesired effect by inverting the
way the problem analysis is performed:
instead of attempts to reveal causes of the
negative or the undesired effect the process
is set up as to explore how to create the
negative or undesired effect under
conditions and constraints given.

Su-Field | A model of a minimal technical system which The term "substance" is a Substance-Field Benosb 1) S-Field, 2) Su-
consists of two components made of Su-Field can have a broad Analysis, Inventive Fi, 3) Vepol
substance and a field providing interaction meaning: it can be both a Standards
between the substance components. A specific material (e.g.
minimal complete Su-field is presented "water") as well as a
graphically as a triangle with symbolic nodes component of a technical
depicting the two substances, the field, and system (e.g. "chain").
lines between the nodes depicting
interactions between the components. Any
technical system can be considered either as
a single or as a network of Su-fields. A special
type of Su-Fields is known as “Measurement
Su-Field” which might include only one
substance component.

Su-Field | Any Substance or a Field presented as a part Substance-Field dnemeHT BenonA Su-field

Component | of a particular Su-Field. Analysis, Inventive element
Standards
Su-Field | A change of a Su-Field given by eliminating Substance-Field Pa3pywweHwue Benons Su-field break-
Decomposition | an interaction that provides a negative effect Analysis, Inventive up, 2) Su-Field
(negative interaction). Standards destruction
Su-Field Diagram | A graphic presentation of Su-Field in shape of Substance-Field lpadumyeckoe
triangle with nodes representing two Analysis, Inventive n3obpaxkeHue Benons

substances and a field and lines between the
nodes representing interactions between the
Su-Field components. The number of nodes
and lines may vary.
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Standards
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Meaning Example(s)

where important

Comment(s) Categories where the
term is used most

frequently

Russian Abbreviation

Term

Synonyms or
alternative
translations

Su-Field Formula

Super-Effect

Super-Effect
Discovery

Supersystem

Synthesis of Su-
Field Systems

System Complexity

System Conflict

See Su-Field Diagram.

An unexpected additional useful benefit that
emerges as a result of solving an inventive
problem whose definition did not include the
requirement to obtain such the benefit.

A process of discovering a Super-Effect.

A system that includes a technical system
given as its part (sub-system).

A group of methods of solving inventive
problems by adding new substances and
fields to existing Su-Fields. These methods
are presented by relevant Inventive
Standards in the System of Inventive
Standards.

A relative dimensionless measure which
identifies a number of processes within a
technical system which are used to deliver
the system's functionality.

See Technical Contradiction

Substance-Field
Analysis, Inventive
Standards

General TRIZ

General TRIZ

General TRIZ, Multi-
Screen Diagram of
Thinking

Substance-Field
Analysis, Inventive
Standards

General TRIZ

BenonbHasa ¢opmyna

Ceepx-adpdeKT

O6HapyeHue cBepx-

addekTa

Hapcucrema

lMocTtpoeHune
BEMnoJibHbIX CUCTEM

CNoXHOCTb CUCTEMbI

Super-Effect
Identification

1) Super-
system, 2)
Higher System

1) Engineering
Contradiction
2) Contradiction
of demands
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
System of Inventive | A collection of 76 Inventive Standards which Currently, the System of Substance-Field Cuctema A System of
Standards | includes five classes of Inventive Standards Inventive Standards Analysis, Inventive n3obpeTaTenbCKmx Standard
categorized in accord with the type of contains 76 Inventive Standards CTaHAapToB Inventive
inventive problems the Inventive Standards Standards. There are Solutions
can deal with: 1) Completion and proposals to extend the
Decomposition of Su-Fields, 2) Evolution of System of Inventive
Su-Fields, 3) Transition to Macro- and Micro- Standards with newly
Levels, 4) Measurement and Detection Su- described Inventive
Fields, 5) Application of Inventive Standards. Standards.
System Operator | see Multi-Screen Diagram of Thinking. TRIZ Tools OnepaTop
CUCTEMHBIN
System Quality | A property or a function that may only be General TRIZ CuCTEMHOE KayecTBo

System S-Curve

Systematic
Innovation

Systematic
Technology
Evolution

obtained by combining two or more material
objects or components to a system and may
not be obtained on the basis of a single
material object or a single component.

An S-curve presenting evolution of a specific
technical system or its subsystem based on
the same operational principle.

A framework which combines various
theories, methods and tools based on a
systematic approach to support innovative
process from the initial situation analysis
towards developing patentable solutions.

A hypothesis which states that evolution of
majority of technical systems is governed by
the same principles and patterns
irrespectively an engineering domain or a
technology area. Systematic Technology
Evolution includes models of technical
systems evolution (such as S-Curve and Bell-
Curve of Evolution) and a collection of more
specific Trends and Lines of Technical
Systems evolution.

S-curve of evolution of a
hammer based exclusively on
a mechanical principle.
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General TRIZ, TRIZ
Trends of Technical
Systems Evolution

General TRIZ

General TRIZ, TRIZ
Trends of Technical
Systems Evolution

S-o6pa3Has KpuBsas
TEXHUYECKOM
cucTemMbl

CuctemHole
MHHOBaLUUK

CucrtemHoe pa3sutne
TEXHUKHN
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Term Meaning Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
Talented Thinking | A type of thinking based on a systemic view As noted by G. Altshuller, Theory of Creative TanaHtTansoe
which is capable of producing breakthrough talented thinkers use the Individual MbllLeHKe

Target Component

Target
Disadvantage

Technical Conflict

Technical
Contradiction

Technical Effect

Technical Function

Technical
Parameter

Technical System

ideas and following the consequences of
implementation of such ideas.

An object that must be changed or
preserved.

A disadvantage in the analyzed technical
system, the elimination of which is the goal
of a project.

see Technical Contradiction

A situation which emerges when an attempt
to solve an inventive problem by improving a
certain attribute (parameter) of a technical
system leads to unacceptable degradation of
another attribute (parameter) of the same
system.

A specific engineering solution that can
provide a delivery of an technical function in
various technology areas.

A specific type of a function which deals with
an attribute of a technical system or its
supersystem.

see Engineering Parameter

A number of components (material objects)
that were consciously combined to a system
by establishing specific interactions between

Multi-Screen Diagram of
Thinking during their
reasoning processes either

consciously or
unconsciously

Improving the strength (one
parameter) of the airplane
wing leads to the increased
weight (another parameter)
of its wing.

1) Change temperature, 2)
Measure distance, 3)
Accumulate heat.
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Development

Function Analysis and
Modeling

General TRIZ

General TRIZ,
Contradiction Matrix,
ARIZ

General TRIZ,
Contradiction Matrix,
ARIZ

Catalogues of Effects

General TRIZ,
Catalogues of Effects,
Function Analysis and
Modeling

General TRIZ

LleneBoit KOMNOHEHT

Llenesolt HegocTaToK

KoHdpnukT,
TEXHUYECKUN

TexHuyeckoe
npoTuBopeyme

TexHuuyeckuit apdekTt

TexHu4eckas
dyHKLMA

TexHnyeckum
napamertp

TexHMyeckana cnctema

1) Engineering
System, 2)
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Term Meaning Example(s) Comment(s) Categories where the Russian Abbreviation Synonyms or
where important term is used most Term alternative
frequently translations
the components. A technical system is Technological
designed, developed, manufactured, and System
assigned to perform a controllable main
useful function or a number of functions
within a particular context. A technical
system can include subsystems which can be
considered as separate technical systems.
Technological | A process that uses material objects, such as General TRIZ TexHo/orMyecKui Manufacturing
Process | raw materials, equipment, tools, energy, (Nnpon3BOACTBEHHDIN) Process
parts, assemblies, people, etc., to create or npouecc
modify a product.
Technology | see Evolution of Technical Systems General TRIZ, TRIZ JBONOUMA TEXHWUKM
Evolution Trends of Technical
Systems Evolution
Technology S-Curve | An S-curve presenting a number of more S-curve of evolution of a General TRIZ, TRIZ S-obpasHan KpuBas
specific S-curves demonstrating evolution of hammer technology including Trends of Technical TeXHUYecKol obnactm
different means based on different various operation principles Systems Evolution
operational principles to provide the same of the hammer's head:
main parameter of value. mechanical, hydraulic,
electromagnetic.
T-Field | A Su-Field in which one of components is Substance-Field Tenonb
subjected to the action of thermal field. Analysis, Inventive
Standards
The Bank of | A database of specifically expressed goals 1) To find a cure for cancer, General TRIZ, Theory ®oHa [oCTONHBIX
Worthy Goals | that would considerably contribute to the 2) To develop means for of Creative Individual LUeneit
development of society and solving large- instant transportation. Development
scale problems once achieved.
Theory of Creative | A theory which studies development of Often, abbreviation "TRTL" General TRIZ Teopwus Pa3sutua TRTL Theory of
Individual | creative skills, behavior and life strategy of is used derived from the TBOpUECKO Creative
Development | an individual on the basis of analysis of a vast Russian term "Teorya JinyHoctu (TPTA) Personality

massive of documents presenting
biographies of talented creative thinkers and
inventors with a special focus on how a
creative person solves problems he or she
faces during lifetime.

Razvitiya Tvortcheskoi
Litchnosty" written in Latin
letters.
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Development
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frequently translations
Theory of Technical | A theory which emerged during evolution of General TRIZ Teopwusa Pa3sutua TESE TRTS
Systems Evolution | TRIZ and which studies models of evolution TexHuuyeckmx Cuctem
of technical systems as well as laws, trends (TPTC)
and lines of the technical systems evolution.
Theory of Inventive | A scientific and applied discipline which 1) In the first translations General TRIZ Tepwua PeweHus TRIZ
Problem Solving | comprises studying directions of technical from Russian to English, N306peTaTenbcknx
systems evolution and a process of inventive TRIZ was translated as TIPS. 3apav
problem solving in order to develop methods 2) The abbreviation "TRIZ"
and tools to support innovative is the Russian acronym for
improvement of the technical systems based the “Theory of Inventive
on a systematic and knowledge-based Problem Solving” (Origin:
approach. Lately, the TRIZ studies and "Teopua PelweHus
developments have been extended to non- N306peTaTenbckux 3agay”
technology areas, such as business, social, or "Teorya Reshenya
and other types of artificial systems. Izobretatelskyh Zadatch", in
Latin letters")

Tool (In ARIZ) | A component of a technical system that Function Analysis and  UHcTpymeHT
delivers a function targeted at another Modeling
component of the system with a goal to
realize a main purpose of a technical system
given or its part.

Tool (In Trends of | see Working Unit Trends of Technical NHCTpYyMeHT
Technology Systems Evolution
Evolution)
Transformable | A substance (usually presented by a material) A liquid substance converts Inventive Standards Moaunduumnpyemoe
Substance | that can be transformed in order to obtain to gaseous when heated to BeLLecTBo

new properties required for solving a certain degree.
problem by subjecting the substance to
external action.

Transition to | A method of solving an inventive problem or Trends of Technical Mepexoa Ha

Macro-Level | directly evolving a technical system by either Systems Evolution MaKpOoypOBeHb

1) increasing a number of components or
interactions forming the system, or 2)
forming bi- and poli-systems, or 3) assigning
dual properties to the system.
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Transition to Micro- | A method of solving an inventive problem or Trends of Technical MNepexop, Ha
Level | evolving a technical system by replacing an Systems Evolution MWKPOYPOBEHb
operational principle behind its subsystem
with a new principle that utilizes properties
of micro-scale material objects: fragmented
substances, molecules, particles, or fields.
Transmission | One of the key components (subsystems) of Trends of Technical TpaHcmuceuma
a Complete Technical System which Systems Evolution
according to the Law of System
Completeness of a technical system
transmits a flow of energy required to
operate a working unit from an engine to the
working unit.
Transport Function | A Providing Function that changes a position Function Analysisand  TpaHcnopTHas
of its Object in space. Modeling bYHKUMA
Trend of Energy | A direction of evolution of technical systems In Classical TRIZ, the termis  Trends of Technical 3aKoH
Conductivity | which states that any technical system must known as “Law of Energy Systems Evolution "3HepreTnyeckomn
provide full energy conductivity throughout Conductivity” nposoaMmocTun"
the system to become viable and later tends cMcTemMbl

Trend of Technical
Systems Evolution

Trend of Evolution
along the S-curve

to decrease the number of energy losses
within the system.

A generic pattern representing a common
direction of technical systems evolution
through a range of successive transitions of a
technical system from one state to another
according to a certain domain-independent
criteria.

A direction of evolution of technical systems
which states that every technical systems
tends to evolve along the S-curve of
evolution.

Some Trends of Technical
Systems Evolution include
more specific Lines of
Technical Systems
Evolution defined according
to more narrow criteria.

In Classical TRIZ, the term is
known as “Law of Evolution
along the S-curve”
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Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

3aKoHbl Pa3ButuA
TexHuyeckmx Cuctem

3aKoH S-obpasHoro
pa3BuTUA

Trends of
Technology
Evolution
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Trend of | A direction of evolution of technical systems In Classical TRIZ, the term is  Trends of Technical 3aKOoH cornacoBaHus 1) Law of
Harmonization of | which states that technical systems tend to known as “Law of Systems Evolution PUTMUKM YacTewn Matching
Rhythms | harmonize rhythms of their components Harmonization of Rhythms“ cucTemMbl Rhythms, 2)
during evolution. Law of

Trend of Increasing
the Degree of
Technical System
Completeness and
Decreasing Human
Involvement

Trend of Increasing
The Degree of
Substance-Field
Interactions

Trend of Increasing
the Degree of
System's Ideality

Trend of Non-
Uniform Evolution
of System's Parts

Trend of System
Completeness

A direction of evolution of technical systems
which states that any technical systems
tends to increase a number of functions
delivered within the system or by the system
that do not require presence or involvement
of a human operator.

A direction of evolution of technical systems
which states that every technical system
tends to increase a number of substances,
fields and interactions between them during
evolution.

A direction of evolution of technical systems
which states that every technical systems
tends to increase the degree of its ideality
during evolution.

A direction of evolution of technical systems
which states that subsystems of any
technical systems tend to develop non-
uniformly during evolution. The more
complex a technical system is the greater
degree of non-uniformity is observed.

A direction of evolution of technical systems
which states that to become a technical
system, at least four key components
(subsystems) must be combined to a system:
Engine, Transmission, Control Unit, and
Working Unit while each of these
components have to provide a relevant
function.

In Classical TRIZ, the term is
known as “Law of
Increasing the Degree of
Technical System
Completeness and
Decreasing Human
Involvement”

In Classical TRIZ, the term is
known as “Law of
Increasing The Degree of
Substance-Field
Interactions”

In Classical TRIZ, the term is
known as “Law of
Increasing the Degree of
System's Ideality”

In Classical TRIZ, the term is
known as “Law of Non-
Uniform Evolution of
System's Parts”

In Classical TRIZ, the term is
known as “Law of System
Completeness”
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Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Frequencies
Coordination

3aKOH NoBblLLEeHUA
MO/IHOTbI
TEXHUYECKOM
cMcTeMbl U
BbITECHEHMSA U3 Heé
yesioBeKa

3aKoH yBennyeHmsa
cTeneHu
BEMNO/bHOCTH

3aKOoH yBennyeHmsa
cTeneHu
naeanbHoOCTU
cucTembl

3aKoH
HepaBHOMEpPHOCTH
pa3BUTMA YacTen
cucTemMbl

3aKOH NONHOTDI
yacrei cucTembl
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Trend of Transition
to Micro-level

Trend of Transition
to Super-system

Trends of Cinematic

Trends of Dynamics

A direction of evolution of technical systems
which states that evolution of a operational
principle behind a working unit of any
technical systems tends to utilize properties
of more fragmented substances, molecules,
particles, or fields over the time.

A direction of evolution of technical systems
which states that every technical systems
tends to become a part of a supersystem if
conditions demand the system to evolve
further but internal resources on the basis of
which the system could have been evolved
are exhausted. After transition to Super-
system the system ceases to be an
independent system and becomes a
subsystem of a larger system.

A group of Trends of Technical systems
Evolution which are observed independently
from specific technological and physical
factors that produce impact on evolution of a
technical system: 1) Trend of Increasing the
Degree of System's Ideality, 2) Trend of Non-
Uniform Evolution of System's Parts, 3) Trend
of Transition to Super-system.

A group of Trends of Technical Systems
Evolution which imply that evolution of every
technical system depends on specific
technological and physical factors that
produce impact on evolution of a technical
system: 1)Trend of Increasing The Degree of
Substance-Field Interactions, 2) Trend of
Transition to Micro-level, 3) Trend of
Increasing the Degree of Technical System
Completeness and Decreasing Human
Involvement.

In Classical TRIZ, the term is
known as “Law of
Transition to Micro-level”

In Classical TRIZ, the term is
known as “Law of
Transition to Super-system”

In Classical TRIZ, the term is
known as “Laws of
Cinematic”

In Classical TRIZ, the term is
known as “Laws of
Dynamics“
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Trends of Technical
Systems Evolution

3aKoH nepexoaa c
MaKpOYpPOBHA Ha
MWKPOYPOBEHb

Trends of Technical
Systems Evolution

3aKoH nepexoga B
HagcucTemy

Trends of Technical 3aKOHbl KNHEMATUKM

Systems Evolution

Trends of Technical
Systems Evolution

3aKOHbl ANHAMUKKN

GLOSSARY OF TRIZ AND TRIZ-RELATED TERMS 1.2



Term

Meaning Example(s)

where important

Comment(s)

Categories where the
term is used most
frequently

Russian Abbreviation

Term

Synonyms or
alternative
translations

Trends of Technical
Systems Evolution
Analysis

Trends of Technical
Systems Evolution

Trends of Statics

Trimming

Trimming Condition

Trimming Model

An analytical tool that identifies the
directions of development of a technical
system related to the Trends of Technical
Systems Evolution.

A collection of TRIZ Trends of Technical
Systems Evolution. Classical TRIZ presents 11
trends, 9 of which are categorized to three
groups: 1)Trends of Statics, 2) Trends of
Cinematic, 3) Trends of Dynamics, and two
trends are considered independent.

A group of Trends of Technical Systems
Evolution which are observed during the
early stages of evolution of a technical
system: 1) Trend of System Completeness, 2)
Trend of Energy Conductivity, 3) Trend of
Harmonization of Rhythms.

A method and a technique for improvement
of a technical system by removing (trimming)
certain components and redistributing their
useful functions among the remaining
system or supersystem components while
preserving quality and performance of the
system.

An option for eliminating a component of a
technical system by either eliminating its
useful function or redistributing its useful
functions to other system components.

A model of an improved technical system
developed through Trimming.

1) In addition to 9 classical
TRIZ Trends of Evolution
defined by G. Altshuller,
contemporary developers
of TRIZ offer a number of
additional trends that are
not included to this
Glossary. 2)The term
"TRTS" is an abbreviation of
the Russian term "Teorya
Razvitiya Tekhnitcheskykh
Sistem" written in Latin
letters.

In Classical TRIZ, the term is
known as “Laws of Statics”
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Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

Trends of Technical
Systems Evolution

TRIZ Tools

Trimming

Trimming

AHann3 No 3aKOHam
pasBuTUA
TEXHUYECKUX CUCTEM

3aKOHbI pa3BuTHA
TEXHUYECKMX CUCTEM

3aKOHbI CTaTUKK

CeepTbiBaHMe

Ycnosue
CBepTbIBAHUA

Mogenb
CBepTbIBAHUA

Evolutionary
Potential
Analysis

TRTS

Simplification
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Categories where the
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Trimming Problem

Trimming Rule

TRIZ Instrument

TRIZ Knowledge
Bank

TRIZ Knowledge
Base

TRIZ Postulate

A problem that must be solved to realize the
Trimming Model.

see Trimming Condition

see TRIZ Tool

A collection which includes databases
containing high-level patterns, heuristics,
best practices, and case studies discovered
and described as a result of research
performed in TRIZ. Currently the TRIZ
Knowledge Bank consists of databases of
Inventive Principles, Inventive Standards,
Scientific Effects, Technological Effects,
Trends and Lines of Evolution, Analogous
Problems and Solutions.

A database which contains high-level
patterns and heuristics supporting inventive
problem solving discovered as a result of
research performed in TRIZ.

A statement which describes a particular
fundamental reason on the basis of which
TRIZ is being developed. The following TRIZ
Postulates are known: 1) Theoretical basis of
TRIZ is formed by the Trends of Technical
Systems Evolution, 2) the Trends of Technical
Systems Evolution can be revealed, studied
and used in practical inventive problem
solving to avoid numerous trials and errors;
3) A primary TRIZ Trend of Technical Systems
Evolution of is the Trend of Increasing the
Degree of Ideality; 4) A process of solving an
inventive problem can be considered as a
process of identification and resolving of a
contradiction.
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Trimming 3agaya ceepTbiBaHUA

Trimming Mpasuno

CBEpPTbIBAHMA
General TRIZ UHcTpymeHT TPU3

General TRIZ DoHp,

MHGOPMALMOHHbIN

General TRIZ

General TRIZ Moctynat TPU3
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translations

TRIZ Process

TRIZ School

TRIZ Technique

TRIZ Tool

TRIZ-Based
Evolution Forecast

TRIZ-Pedagogy

A specification of phases and steps with
indication of the TRIZ Tools to be used to
achieve the goals of a specific inventive
process. There are might be different phases,
steps and TRIZ Tools included to a specific
TRIZ process depending on a type of
Innovative Task.

Usually an informal training, research and
development center in a certain geographic
location that provides (or provided in the
past) significant contribution to the
development of TRIZ theories, methods and
tools.

see TRIZ Tool

A technique based on a specific approach
which describes a number of procedures to
support one or another phase of the TRIZ
Process. Some TRIZ tools include databases
of abstract solution patterns, such as the
System of 76 Inventive Standards.

A process of short- or a long-term forecasting
and roadmapping further evolution of a
technical system given based on using the
analytical and problem solving TRIZ tools in
combination with TRIZ Knowledge Bases. In
addition to the TRIZ Tools and Knowledge
Bases, during the process of TRIZ-Based
Evolution Forecast external knowledge
sources are extensively used from different
knowledge areas.

TRIZ-Pedagogy, which combines Project-
based learning and Problem-based learning
approaches, is conducted in a dynamic
classroom in which students actively explore
real-world interdisciplinary, open-ended type
problems and challenges and acquire a
deeper knowledge about the environment. It

St. Petersburg TRIZ School,
Krasnoyarsk TRIZ School,
Kishinev TRIZ School, etc.

Most of the TRIZ Schools
were founded in the cities

of the former USSR.
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General TRIZ TPU3-npouecc

General TRIZ Wkona TPU3

General TRIZ WHcTpymeHT TPU3

General TRIZ NHcTpymeHT TPU3

General TRIZ, TRIZ MporHos
Trends of Technical
Systems Evolution

General TRIZ, Theory TPU3-MNeparoruka
of Creative Individual
Development

TRIZ Tool

TRIZ Technique

1) Prediction 2)
TRIZ-based
Innovation
Roadmapping
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Typical Conflict

Typical Technical
Parameter

Undesired Effect

also teaches students the worldwide
recognized methods of searching for new
ideas, primarily on the basis of TRIZ, the
Theory of Inventive Problem Solving.

TRIZ provides TRIZ-Pedagogy with main
content (or, more precisely, certain elements
of TRIZ are adapted to didactic goals, as
appropriate for different age peculiarities) as
well as with the methodology for the
development of the theory and practice of
TRIZ-Pedagogy.

The goal of TRIZ-pedagogy is to nurture the
Creative Individual, who possesses
productive (creative, critical, systemic)
thinking skills and productive character
(social and communication skills, as well as
the desire for continual improvement).

The main tasks: to involve the child into the
process of intellectual creativity, to provide a
positive experience with creativity, to equip
with the tools for cognition and
improvement of the environment, to develop
imagination.

see Typical Contradiction

A technical parameter that is supposed to
generalize over a number of more specific
technical parameters. A limited set of the
pre-defined generalized parameters that
typically need improvement in the technical
systems, is used in the Contradiction Matrix.

A result which occurs during functioning of a
technical system and which leads to either
decrease of the degree of ideality of the
system and its perceived value or produces a

ARIZ-85C includes a list of ARIZ
10 typical conflicts

The original Altshuller's Contradiction Matrix
Matrix includes a list of 39

typical parameters.

General TRIZ, Cause
and Effect Chain
Analysis, Root-
Conflict Analysis

Tunosow KOHPAUKT 1) Typical
Contradiction,
2) Standard

Contradiction

Tunosow napametp

HeskenaTenbHbiit

abdekT
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negative impact on a product or the rest of
the supersystem.
Useful Function | A physical action performed by an object - Function Analysis and  Mone3Has pyHKLMA
function carrier that results in a positive Modeling
(required) change or preservation of a value
of a parameter or a state of an object of the
function.
Value | A ratio between the performance of main Function Analysis and  LleHHOCTb
parameters of value and price. Modeling
Value of Main | The relationship between performance of General TRIZ 3HayeHune rnasHoro
Parameter of Value | main parameters of value of a technical napameTpa LLeHHOCTH
system and its market price.
Vector of | A direction of searching for a solution to an Creative Imagination BekTop
Psychological | inventive problem within a limited part of Development NCUXOI0TMYECKOM
Inertia | the solution search space which is usually MHepuun
chosen unconsciously by a problem solver
based on his personal experience,
knowledge, and associations without using
any structured or systematic methods of
search.
Vepol | see Su-Field Russian abbreviation of Substance-Field Benonb
"Veshchestvo — Pole Analysis, Inventive
Model" (“Substance-Field Standards
Model")
Void | A part of space that is not occupied by solid A part of space filled with gas ARIZ MyctoTa
substance. can be considered as void.
Working Unit | One of the key components (subsystems) of Trends of Technical Pa6ouwnit opraH 1) Tool, 2)

a Complete Technical System that, according
to the Law of System Completeness performs
a function acting on a product for which the
technical system has been developed.
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Systems Evolution
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Worsening
Parameter

Working Principle

Worthy Goal

X-Component

X-Element

A typical technical parameter whose value of
an attribute changes negatively as a result of
a change proposed to solve a problem.

see Operational Principle

A goal that is set up by a creative person that
he/she would like to achieve. There are a
number of features which identify the
worthy goal, for example: a) novelty, b)
social value, c) independence, d) scale, e)
practicality, f) heresy g) impossibility to
achieve at a given moment of time. The
worthy goal has to mean a certain specific
result with a large technological and social
impact rather than an abstract wish.

An unknown entity that must provide a
specific change in a technical system (e.g.,
change in its components, parameters,
physical states, chemical composition, etc.)
that should be incorporated into the system
in order to solve a problem.

See X-component

The goal "to make life better"
cannot be considered as a
worthy goal while the goal
"to develop a method for
interstellar travel" can be
considered as worthy.
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Contradiction Matrix Yxyawatowmiics
napametp

MpuHUMN aeicTeuna
Theory of Creative [ocToliHan uenb

Individual
Development

ARIZ UKc-anemeHT

1) Worsening
Feature, 2)
Worsening
Parameter, 3)
Negative
Parameter.

Ultimate Goal

1) X-Element, 2)
X-Factor

1) X-
Component, 2)
X-Factor
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