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40 NAEBARIE

40 Inventive Principles

The International
TRIZ Association

B TRIZ BI#AA G. Altshuller FRIBXIRZ &
BT 2R A RBY 40NN RBBRIBIES.
40 NRBAIRERI SFEREE (XFRME
Altshuller X55%) 556, LA LASIRGER,
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.

TRIZ{ECS TRIZAAXRAER - R 1.2HR - FiFE 1.2.1 5k

REAJEIBETR, AT HIE 40
MNRBFRIE, KLIEHET 40,000
IMEFFIEFIES, BIREXT
G. Altshuller X—tiARI S AHIE
BA.

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.

RiERITEAE

BHs
TRIZTE
TRIZ Tools

=54%47517 3
BhEhE

76 MNVERR
76 Standard Solutions

SWRIANERRSR

see System of Inventive Standards

TRIZTH,TRIZH]
RE, TERR
TRIZ Tools, TRIZ
Knowledge Bases,
Inventive Standards

HEAE
Abstract Term

HA—ARAYER . BIMETHRERIAE (FiE
BOEIE), BIRIIAARAI E XA LUSHE
BiMeAETEESHNEARARE, BRKIE
MR AKIEZ BB ISP Rk,

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.

ANiE "28 "5
HWIAJIEHSRAY,
mAE " "2
BRRY,

The term "separate”
can be considered as
abstract while the
term "to cut
through™ is specific.

TRIZ @&, ARIZ
General TRIZ, ARIZ

ByANThEE

Additional Function

FEEEIEFEIRENTIRE, (BitigEs
HhEE EEIREEHR B SLIL IR,

THREDHT SR

Function Analysis
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RiERITEAE

BHs

Problem Solving

T otmERE A BRFRRUEIRIRRY B, F
KBHEEECBMRIRFIRR, JSRFIPRAY
BEFEYREXERISRE, MEETOE

(Algorithm Reshenya
Izobretatelskyh Zadach) ”B9$7 T 3Z
GRS

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

5 | BUMUKARIE ETRIFREES—HE 40 NRBFRETHK FOMIRFAFRIEATARRAR | TRIZTE
Additional Inventive RIrFEHHA. BRIBEVNERIRY 10 NE T ERakE, TRIZ Tools
Principle BRIRIE, Additional Inventive Principles are

A number of Inventive Principles which were used in different versions of the
identified after the first collection of 40 Contradiction Matrix.

Inventive Principles had been completed.

Currently there are 10 additional Inventive

Principles known.

6 | EEFE R B R RIBRA 5 A B R B IR BREEFEIREERAZETF | TRIZER REFE
Administrative RAENBERT, WFRE (FRFER) A &, AANEARERSHEHEKZA | General TRIZ Surface
Contradiction SRR R BNEFHT S, RUsR, (BERIFSSIITEABR Contradiction

A description of either a negative (undesired) RN EU ST EAZEFER

effect or a necessity to create something new e

in a situation when neither a problem solving Although an administrative

method nor ready to use solution is available. 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 desired goal and available
means to do it.

7 | REBRRERREE TRIZ 9O LR (ARIZ 2EKIERIYE 1) ARIZ BEEAIE “Amropurv | TRIZTHE 1) FRRABRAR
Algorithm of Inventive 5). cHEME—RFIGZENER, B Pemenus U3o6perarensckux 3anaa | TRIZ Tools HEx

2) BERIEEAR
AI485 79 AIPS B
ASIP
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RiERITEAE

=A%/ 3

[FIERBEIRAIREFIBRERANE
R, EXERRERR. ARIZ 2H TRIZ
EEANELSHEEERN— RS, R
BRARSR (BERSR). RREPxR. E
XFIE. Wimath, iINERIIRARFHIE
B, ZEASE—LOBENESZE T, U
HEIER.

The central analytical tool of TRIZ (ARIZ is a
Russian abbreviation). Its basis is a sequence
of logical procedures to analyze a vague or
ill-defined initial problem/situation and
transform it into a distinct system conflict.
Consideration of the system conflict leads to
the formulation of a physical contradiction
whose elimination is provided with the help of
the separation principles, and by the maximal
utilization of the resources of the subject
system. ARIZ is a system of the most
fundamental concepts and methods of TRIZ,
such as ideal technical system (ideal system),
system conflict, physical contradiction, the
Su-Field analysis, the Inventive Standards and
the Laws of Technical Systems Evolution. The
technique includes a number of psychological
and systemic operators to support its
procedures.

2) ARIZ NEFETIATIREAZ
ARIZ-85C (APH3-85B)

3) AR TRIZ HIATHRHT ARIZ
HEHThRA, (ERERIERRE

1) ARIZ is the acronym abbreviated
from Russian term " Anroputm
Pemenns M3o0perarensckux 3amay
(Algorithm Reshenya
Izobretatelskyh Zadach)" written in
Latin letters.

2) The latest officially accepted
version of ARIZ is ARIZ-85C (or
APU3-85B in Russian).

3) There are later versions of ARIZ
proposed by different TRIZ
Schools but they have not been
formally approved yet.

BHs

BttiiE

8 | BREARSR
Alternative Technical
System

—MFERBENRF ARG, ANTEE
BRARGEB BHMINRFIERR.

A particular type of a competing technical

1R

Feature Transfer

RERARS
Competing
Technical System
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RiERITEAE

BHs

=54%47517 3
BhEhE

system that has a complementary pair of
advantages and disadvantages with respect to
a technical system given.

PO BT EFENRERE
Altshuller Matrix

H TRIZ BIFAA G. Altshuller R#IFFRRIF
&M (FERERE) .

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

TRIZTE
TRIZ Tools

10

SRS
Analogous Problem

BEAERERATERIALBER, S4EE
MN& BB EEHEEHSRAEEE (5
&, BIAEEY, BThRE).

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.

TRIZ @A, ARIZ
General TRIZ, ARIZ

11

RIURIRTTZR

Analogous Solution

BT EFA S EMARR T A ERIEER
73i%, BREEEEAMIE Y BTIRERYA
2 {EEN) 8 ISER

An inventive solution that was obtained by
resolving the same type of a physical
contradiction with the use of the same
problem solving method as some other
solution.

FNBIREAMX AT LABIS iR AE R
AR FEREN, EaTLUEE
BEHEENI R SRR
Analogous problems might be
defined not only through a
resolving the same physical
contradiction but by having the
same SuField model or the same
function.

TRIZ @A, ARIZ
General TRIZ, ARIZ

12

Qe SH LN
Anticipatory Failure
Determination

BT RBERARSGS EHNRFAEER
SRR EIRRFN S TT A B,
TR T B IEREFEREE: 1) AFD K

TRIZTE
TRIZ Tools
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214
Mot ESASERERNRER (I
HHNT); 2) AFD TS, MEFFRU
BEAESNARENER,
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.
13 =I8E StaETREERAIINEE, IS vs IR TRIZTH
Anti-Function A function which is opposite to a function "To accelerate" vs. TRIZ Tools
given. "to decelerate”
14 R B25EMNENRBFIEPLEHATEN | “HEC LR
Anti-Principle HERAIEAERREN AR AR, “BFHIRIFIE
An Inventive Principle that contains a problem | "Principle of Taking
solving recommendation opposite to a Away" can be
recommendation given in one of the known considered as
Inventive Principles known. antiprinciple with
respect to the
"Principle of
Merging".
15 Rid#2 BHESSEEENERARNERE. R vs IR, BEE | (EF RIS BRI TOEYES | TRIZ @A HRISE
Anti-Process A process which has its direction opposite to a | Eg vs $FiED &. General TRIZ Opposite Process
process given. "Cooling" vs. The use of "anti-process™ helps to
"heating", or formulate physical contradictions.

9
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"assembly" vs.
"disassembly".
16 RES FTECRNESEERARRIEANIIEE | 22088 vs IR | E—L8E WY, “REF BT | TRIZEA, ZFER
Anti-System HRAARZR S, Acooler vs. a A EERRRRHIRR 4hx, BHEE
A technical system whose main useful heater. In some references, the term General TRIZ,
function is opposite to a function of the "anti-system" is used to describe a | MultiScreen
technical system given. system which is competitive to a Diagram of Thinking
system given.
17 J==1Ed SRR, HEASEMSARIEER | 1) He, 2) BB, | ~HIEERSXR. MESGEE TRIZ @R, IhEED
Attribute EF. — M BHRRETLUS—MEXEMGE | 3) SZ2YE, 4) 87 | Examples include electrical T
3k, XAMETTLARZMRY. JELMERYELEIEY | 1) Color, 2) Weight, | conductivity, viscosity, or strength. | General TRIZ,
M., — N SHE—NEMNFE, 3) Complexity, 4) Function Analysis
A fundamental quality of a material object that | Phase state
characterizes its interaction with other
material objects. An attribute can always be
associated with a value which can be either
linear, non-linear, or discrete. A parameter is a
subset of an attribute.
18 HENTHEE YERF—MAMRIBRNThEE, ZEHaTLL RENTEER
Auxiliary Function N FEFEE— N EBRARIIAIE M, Function Analysis
A useful function provided with respect to a and Modeling
component which can be considered as a
subsystem or a component of a higher system
level.
19 B AR SR NBRRFPHITIEERNR S, BEiR ¥FIEEIB
Base Technical System FZEMNAINERZRZFFERE—E, EENES Feature Transfer
T HUH,
A system to which features from the
alternative system are transferred. The base

10
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system is one of the two alternative systems
selected for improvement.
20 EHATNRE TERT RO TR ARAN BIFISRSE REN T SR 1) FE8E
Basic Function FHIhBE. Function Analysis Main function,
A useful function directed toward a target and Modeling 2) HEINRE
object of a technical system being analyzed. Primary function
21 Basic Principle VERRYIIE TRIZ @I, BIZ%
BEARE see Operational Principle iz
RARG IS
General TRIZ,
Catalogues to
Effects, Trends of
Technical Systems
Evolution
22 TRz FARGNSPRYERZ,, B 7 ERARR S TRIZ HARBHAAREY
Bell-Curve of Evolution TR ATEFENESEEFEARSN TRIZ Models of
FEERRELIMAT RN A ST Technology
BZERAFEERR, BERIMER: 75K Evolution
(1BK) &R ().
A curve shaped as a bell depicting a nonlinear
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).
23 AR BEY (oD, #EY, BR, 8Y) SH | A7 AREHRE RHF RN
Biological Effect HEFERRIERN, EeJBTFRRARER | MR, aILAE Catalogues of

11
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i, FRgeE g2 Effects
An effect produced by a biological object FREIXFYIRANSE
(animal, microbe, insect, plant) or Y1, SAEMNEFIE
combination of such that could be used for %) 15
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.
24 WS — MR NMEMIRARRS, At RARG IS
Bi-System BE=eEE. B8, sitExRNTheEEE Trends of Technical
B, DAF4EBIEMRIhERIA : tNEE1EE Systems Evolution
WEBUEBIE. S, SERs
FInge. BR EARFRANMEHBERI, BB
TENRARFREBFENERIN, NEf]
TRE AR R G
A technical system which includes two
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

12
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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.

8. Bt SRMHIhEE.
ERMERNTERARR RSN
RN, eI RS,

A technical system which includes two
components with identical functions or values
of the same attribute to create a positive

1B ERIREAE LRI
AARIRM T AL
IESEMAYE RIS E
.

1) Spectacles
consisting of two

25 SHERONES —MEERNMEHIRARSE, MREH | 1) BFX, BHED RARGHCES | BIUSEHRINER
Bi-System with Biased BEReESNINEEE B E, L EBIE | EERRREKER Trends of Technical | %
Parameters BEHEIRIA : B ELRSESBHCERYE | 2SS ERER. Systems Evolution | Bi-system with
. BF-aEfitE, SURAtHIhee. 2) tRJLARMIEETR similar parameters
ERNEERSHNTERARGRER™ | KN BHBEIT
HEHERINL, NEIRTHERNERS. %,
A technical system which includes two 1) An electric
components with biased functions or values of | switch which
the same attribute to create a positive consists of two
synergetic effect: either a considerable metal plates with
multiplication or decrease of a value of an different
attribute, or delivering a new property, or coefficients of
production of a new function. Two complete thermal expansion.
technical systems with biased parameters can | 2) An electric
form a bi-system in case if they produce bicycle that can also
synergetic effect. be driven by pedals.
26 SHERNNES —MESFNMEHRARRS, MHHEH | 1) BRNERSA BRARGHES | RARVESR
Bi-system with Identical | EBEERNINEEEMEE, LAF4EBIE | RAVRGERMEIZIK Trends of Technical | Homogenious
Parameters BREIRIA : RE LR ESHCERY | . 2) BFHE Systems Evolution | bi-system

13
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synergetic effect: either a considerable lens provide
multiplication or decrease of a value of an stereoscopic vision.
attribute, or delivering a new property, or 2) A catamaran
production of a new function. Two identical consisting of two
complete technical systems can form a identical boats
bi-system as well in case if they produce provides stability of
synergetic effect. the ride
unachievable by a
single boat.

27 SRR S — MR NMEHIARRS, MIHLREH | 1) —MEERK RARFHCES | REUESR
Bi-system with Inverse BEHERNNEEEELEE, LFF4ABIERN | %K. Trends of Technical | Inverse bi-system
Parameters RN : WNBEIEEHEFBUEBMLEE. | 2) — 1 HEILES Systems Evolution

BT, SIRMLIRINEE. 5hniAesERN=
EWMERINERITERAR S (BIRR | &,

%) BB RN, WENIRTHIRINE | 1) A pencil with an
=, attached rubber.

A technical system which includes two 2) An air
components with inverse functions or values conditioner consists
of the same attribute to create a positive of a refrigerator and
synergetic effect: either a considerable a heater.
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.

28 RN BRI RIEMRAIRIEN A EEERE, HiR TRIZTEH
Catalogue of Effects EEE AERAR SN AR ERTIRISH TRIZ Tools

B ATIREMEE AR DK, EEBNE

14
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., RIEERRES AAENER, HPeE
AIRLBARARIIEERIRIFEN, BRIEHE
THIRIFBREERIZRE] . 1) YERIFRN
B, 2) WERIFRNE, 3) JUIRIFEMN
BE, 4) EMRIFNEE.

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.

Bl BttiiE

29 JRER R HERRHEPE —RANEZEFRERIRS. EREDHT
Cause Disadvantage A disadvantage in the Cause-Effect Chain that Cause-Effect Chain
is a direct cause of a given disadvantage. Analysis
30 ESEE TR ARFRI—FHEARE, E R
Cause-Effect Chain HHmSERAIRE. Cause-Effect Chain
A graphical model of a technical system being Analysis
analyzed which maps causes which lead to its
disadvantage(s).
31 EREDHT —FRBIE D TR AR R SRR B R =Y TRIZTE
Cause-Effect Chains P TR, XEEIE R AAIER RS TRIZ Tools
Analysis (CECA) MY, ZARSXEKBEITRARESHERR

15
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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.

32 DI IREY BEELAMIIHRENEAS, HP—MD Wimoth, TERR
Chain Su-Field TR PRI R Z 6T B — M REL, Substance-Field
A combination of at least two su-fields where Analysis, Inventive
a substance of one of the su-fields is Standards
controlled by another su-field.
33 WERIZFRNL FEUERSZHENNBAUMSHUFISR | AT AHREFIRE TRIZTEH, TRIZA
Chemical Effect NES, FBTIZAD FERNMESRN, | FLERIR, REE
MRER A BBRYIBIRE, BILAEFREE AL TRIZ Tools, TRIZ
A natural phenomenon known in science of =Rz Knowledge Bases
chemistry or combination of such that could To extract certain
be used for inventive problem solving by types of substances
providing a change required at molecular from environment,
level. electrolytic
chemical reaction
can be used.
34 HE TRIZ FER TRIZ 838 A G.Altshuller FFAz, B1E TRIZ @A
Classical TRIZ feaSIs S B FHARY TRIZ IBiSHISCA General TRIZ

16
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SeRERIER

Clone Problems

EEHEEEY ENARABE>,
Different inventive problems that have
identical physical contradictions.

TRIZ @A, ARIZ
General TRIZ, ARIZ

36

RERARRSR
Competitive Technical
System

RHSHESTIRARFERRIRARINEE,
B5ESTHRARARE ARSIRERAR
BN—MRARR SR, RERARRIHSE
BRRARRIIRESSRAL,

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.

NEMBITEERZ
FRiziXsREa 5
=R

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

TRIZ @R
General TRIZ

RERAKRSR
Competing
Technical system

37

TERARER
Complete Technical
System

RIERARRTEEEE, —MARRE
BELIOUNMAN (FRE), B): BEERTT,
f&HeRsT, =HIBT, MPITRIT.

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.

ARG H S
Trends of Technical
Systems Evolution

38

SeRIAER
Complete Su-Field

ATHE—DTIFRISA RS F RS, B
EVERMIBE— MRz o RER
MR E AR BRI AR R TS AR B
YIIZREL,

A Su-Field which represents a model of a
problem or a solution to the problem
expressed in terms of Su-Field Analysis in

-5, R
Substance-Field
Analysis, Inventive
Standards

17
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which at least two substances and a field are
present to create a working technical system
or a subsystem.

39 | YIpIRERIERM

Completion of a Su-Field

B/ARRGN G, EEREEELHD
YWREBHFI—MD, ZB R MIRE M
ZIERHEEIER GeRYInRE).
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).

Wm0, TRERR
Substance-Field
Analysis, Inventive
Standards

40 SEYInRE

Complex Su-Field

HASTRYInRE, MESBREERE
BRIRIRR A R 54 RIRRS M ERE A B L ME
B{EA.

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

Wm0, TRERR
Substance-Field
Analysis, Inventive
Standards

41 A= las

Component

MR R R B R A AR AILIR
Wk, %, BHIERMRES). —MEN
A LARE—XIRE— AR,
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.

-5, WRERE
Substance-Field
Analysis, Inventive
Standards

42 Bt

Component Analysis

DIREDITRAY— MR, BT RBIM SR
BARGREBRGHIAN

A step in Function Analysis that identifies

TREDT SR
Function Analysis
and Modeling

PHSEEDHT
Component and
Structural

18




[O\MATPU3

The International
TRIZ Association

RiERITEAE

BHs

TRIZ{ECS TRIZAAXRAER - R 1.2HR - FiFE 1.2.1 5k

=54%47517 3
BhEhE

components of a technical system being Analysis
analyzed and its supersystem.
43 BpA BHRIETRA. AT LAZERTIIaEYS REN T SR
Component Cost B, Function Analysis
The monetary cost of the component. Cost can and Modeling
be relative or absolute.
44 B TheeM BRI — RSN T R RARINEE hRED TSR
Component Functionality | t4ERIEIE., Function Analysis
A range of operations produced by a and Modeling
component to contribute to the overall
functionality of a system.
45 PirREY NEED T FIIRAR KR HERFAER, RENT SR
Component Model HAThEEEAFNINEEISRAE L. Function Analysis
A model of a technical system and its and Modeling
supersystem in Function Analysis which
consists of function carriers and objects of
functions.
46 SlaElEs WARTHRA R R EEINRET R, RENT SR
Target Component An object of the main function of a technical Function Analysis
system being analyzed. and Modeling
47 ARSI HISE TRIZ ARMBY, NERERFEL TRIZ @&
Composite Card Index FFARRIERR T F IS RE AT SRS RIS General TRIZ
B,
Abank of documents and examples collected
during the process of working on a specific
research or development topic within a
particular TRIZ development project.
48 EERAMES HANERA NS AZEL IR BIAIE BEM MR R
Concept of Vertical SRUKEE, MEX TEBRIENE —EPRY it

19
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HISE, TIARSEAM. Zhaiis.

Mobility ENETMER: 1) FREETSRNEART Theory of Creative
TR, 2) BRRAHEAY TIZER I Individual
3) fEBN TSRO BIRTRRIR TS SRARIR A Development
BRI RIARE,
A strategy of stepwise upgrade of goals and
tasks by a person dealing with technical
creativity which defines three phases of
evolution during the creative person’'s lifetime:
1) Solving specific engineering problems in a
narrow area, 2) Solving largescale engineering
or scientific problems, 3) Solving large-scale
social problems with the help of breakthrough
innovative solutions.
49 W7 TERRIRK B2 )RR ER_ESCENI R B TRIZ @&
Conceptual Direction BixA=R. General TRIZ
A specific method to achieve the project goals
based on solving of a key problem.
50 ST 7am LS T MATEZRRARR KRRV RR TRIZ @&
Conceptual Sub-direction | A=, General TRIZ
A specific method of solving a key problem
within the frame of the conceptual direction.
51 Iz W& (Contradiction), TRIZ Ry "z "—EEEHE | TRIZ @ik FE]
Conflict see Contradiction. RIS, General TRIZ Contradiction
The term "conflict" in TRIZ is
often used to present a physical
contradiction.
52 PSR — X TRBBRRAARIR T2, RIS TRIZ j@iA 1) FEHER
Conflict Resolution NSRBI B — 1 S8R — &5 General TRIZ Elimination of a

contradiction.

20
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A type of a solution to an inventive problem
which eliminates influence of one parameter
on another parameter by decoupling the
conflicting parameters instead of parametric
optimization, compromise or trade-off.

2) MRRR
Conflict
resolution

53

oL

Conflicting Components

B RIAFENREFHEM,
The system's components which are involved
in a technical contradiction.

TRIZ j@IA&, ARIZ
General TRIZ, ARIZ

hSRLEH
Conflict
Components

54

PSS
Conflicting Pair

B—LEMN— R —XaHE, 2
BREEERSE T EISIA R ATRERAY
M2,

A pair of components formed by a tool and a
product interaction between which causes a
conflict that prevents from reaching a result
required.

ARIZ

55

UL TRIZ
Contemporary TRIZ

HIyh# TRIZ (UH—H R, &EE TRIZ
BUEAA G. Altshuller BHETIF LIRS,
EFITE,

Further extension of Classical TRIZ which
includes theories, methods and tools
developed after the founder of TRIZ G.
Altshuller passed away.

TRIZ @R
General TRIZ

YL TRIZ
Modern TRIZ

56

XE

Contradiction

AT ERFFRINER, BIHERMMERE
KESTHIAIER. FESIANSNEEREA
R EERERE, FHEFS TRIZ TESHA
{EMSRAYRBARIREEL, TRIZ hER=F
RERFEA: 1) BEXFE, 2) ITEFE,
3) WIE¥FE.

A situation that emerges when two opposite

TRIZ @A
General TRIZ

P
Conflict

21
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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.

BHs

BttiiE

&R, FERIERRE R BITTRSTE N
RYSAEY T IR SEMIH TR,

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.

. MRCEENERMETS
IEBUEERIRA "FIEREE".
The original matrix was developed
by G. Altshuller and later updated
by other TRIZ developers. Later
revisions and modification of the
original matrix are usually called
"Contradiction Matrix"

57 FiEhk EREANEEF BN BRI TRIZ {@iA PSSk
Contradiction Chain &, BBUEAFEEIRAIEFENF General TRIZ Conflict Chain
o
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.
58 X IErENE RERE AN RBERENRSLIERE, LA RSB G. Altshuller FF& | TRIZ TE 1) FEXR
Contradiction Matrix RS E R BRI A R BRI — N B, BF B, MEBEEf TRIZ FF&EH{T | TRIZ Tools Contradictions

Table,

2) IheRERE
Conflict Matrix,
3) BuETEFENRERE
Altshuller Matrix,
4)HFREEST AR
FENERRE
28 Table of Basic
Principles for
Elimination of
Typical Technical

22
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Contradictions,
5) RGFHsHEE
System Conflict
Matrix
59 It 185 R RRRI A E T BB R SRAIRHR S ERGESHT, HRIR
Contradictions Tree 19, H—Ems, FEMIIFEKRRIE LT MRS T
WS FERNRERA D LENERD B IE Cause and Effect
FHEEXREIEEYE. Chain Analysis,
A tree which relates different contradictions Root Conflict
causing a problem. A contradiction tree is Analysis
obtained as a result of top-down
decomposition of the main negative or
undesired effect to a number of inter-related
causing contradictions.
60 EHRS TERARZNXBEN (FRR) 2—. RARGHIGESE
Control Unit RIERARFZNRFHMEEN, EXIEA Trends of Technical
ERARRGEHME D RIBEE R TIES], FHih Systems Evolution
JHELEAE,
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.
61 ETRER RIBTT IS, EARAKRFHARE | RS SRR RAREGHEES | 1) 78 Folding,
Convolution % PR BIERBERSAY KEiZ G, T6TR | MEFEFHEMRN Trends of Technical | 2) #ZJ Trimming
Hidh, BARRFCIF NS T RF R | BFEEE Systems Evolution
SZRMRIEE, ERIMIREREFERRL; | An electronic circuit
ARSI R R 26 FATIeEaRiZFTaE | which consists of

23
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el Bt
HEENMESEFTENRARL, BEAHS | independent
RHRHIRAT R R EFIMERERYKEAIEE. B= | electronic devices is
MEIRAREER: 1) &)\, BB TRSA | replaced by a
SAREPRNZRT; 2) 3B, HB—LYLFEHRS | microchip.
BRA— " BRE—HFRAR; 3) =&, HAT
BFRATEIRITIERS, EFZERT,
oM EERBBHTIE TR,
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.

62 | pRADH DIREDTRE— PR, BTRBRATS THRED TS

24
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Cost Analysis R R AR B RIS FIFERT B AR . Function Analysis
A step in Function Analysis that identifies the and Modeling
absolute and relative costs of components that
constitute a technical system being analyzed.

63 HaHEEER RARFFRNMAGTIAR A REER W-mH T, RERE,

Coupled Interaction FHERDMEHZEN—FXRR, WXREERE ARIZ
E—tEE/ERR EIERB mAE E/ITH Substance-Field
ge, Analysis, Inventive
A type of a relationship between two Standards, ARIZ
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.

64 eI AERE AR & BRIE N B FIRAE ST AR —XS TRIZ @&
Coupled Inventive &BARIE, General TRIZ
Principles A pair consisting of a combination of an

Inventive Principle and its Anti-Principle.

65 BIEMERNRRE FEEEEANTENSE T, #E T ARIE BIEMNMAR R
Creative Imagination MRS EERNITTE. e
Development A process of improving personal creative Theory of Creative

imagination skills supported by a number of Individual
methods and tools. Development

66 IR ORRERAK R FNIREFIC BRI —E T A TR, BIEM MR R
Creative Imagination LAk ERIEM B SR IRYREE. e
Development Techniques | A number of methods and tools which Theory of Creative

comprise various processes and steps to Individual
develop creative imagination skills. Development

67 BE RS TR FaiEsiEE— N ARSIERE SIS MR R
Creativity Trigger pal: N ER B[P ie
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Any factor that activates or boosts creative
capabilities of a person within a specific
situation.

Theory of Creative
Individual
Development

68 YISHIEEYIR AR

Decomposition of
Su-Field Systems

—HBERY IR B EREEIER
AR IRIERRTTSE, X EBIT 76
MNERRRFRIBX N EREI S,
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.

AT, TRERR
Substance-Field
Analysis, Inventive
Standards

BRREEER
Elimination of
harmful actions

69 IBEE

Degree of Ideality

BT EE MO R RS TE MR =R MEAE
FATHEES AT &=, 4HPFER LB RATh
BEFTT RS RAZBRILLE, LARBIRRR
BHER. RASIRIERER, BEAXeUH
MRS, RARS, HIERN—FLE
NOEE. HEEEERT MG DT
ARG IR R R REREE
BN R R A I RR S EE IR
A&,

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

FHOHUEI TRIZ IR
i

TRIZ Models of
Technology
Evolution
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el Bith#iF
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.
70 RifX —PiRPEL, Tk, BRREEE ivaXiiy
Delay Zone KT EERER. RiEXERATTAmRBIAE Flow Analysis
AR,
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.
71 =R XMFEETEREIE RN EMR— | 1) BB AEB TRIZ @ik
Demand MRL, BEAIESEAERE. zf) General TRIZ
An expression of necessity of producing a 2) REWIIEIN
change or preventing something from a ) MEMEEASR
change usually expressed in engineering or BiEs
physical terms. 1) Cargo must be
moved.
2) Temperature has
to increase.
3) Weight of a load
must not change.
72 TERIR BIIXSNERRREFLE, A | XFEnErT LU0 TRIZ j@iA&, ARIZ
Derivative Resource BY)mRRREL FIREFRIYIR. 3, | B RED. DR General TRIZ, ARIZ
RERBMUMSH. BEESE
New substances, fields, their properties and Such actions can be
parameters that can be obtained on the basis of | heating, cooling,
the existing substance-field resources by decomposition,
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subjecting the latter to certain actions.

changing phase
state, etc.

BHs

73 | Bt

Diagnostic Analysis

BT HRINEER K SHEXEAMA
RREDTTiE.

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

HNEELSH TRIZ B9BIEAA G.Altshuller
FREN TRIZ NEMEERETEMRS,
B E. BAFE, IIWEFES,

A direction in philosophy which proposes a
method of examining and discussing opposing
ideas in order to resolve a conflict. Several

iR TRIZ NEMAIEEEE.
Although dialectics is nota TRIZ
term but dialectics is not widely
known while is important to
understand the basic foundations of
TRIZ.

74 ¥E () E HWATE, FRMeilZEaaFRrE £ ARIZ H, FRETERIIFER | ARIZ
Diagram (Model) of a . B, WOTHHRARFRIE bR, FENEL
Contradiction HBERS#H IS SEES, In ARIZ, two diagrams of mutually
A drawing which presents a tool, a product exclusive contradictions are used.
and interactions between them. Sometimes
some other components of a technical system
being analyzed or its supersystem can be
included to the drawing.
75 [ERMEEL ARy hsRRy | RITEARRA BRI & & HIMERAE HIF ARIZ Fh ARIZ
El RARF EREHIEFE., Listed in ARIZ
Diagrams of Typical A number of drawings which present different
Conflicts in the Models of | models of technical contradictions emerging
Problems most frequently when solving inventive
problems.
76 AHIEE EEFR—50E, BiRH 7T — e IeFNY EFABRIDEARE TRIZ KIE, B8 | TRIZ @A
Dialectics XIZBABRITT A, LARRIFZR, ARHIEARY UEEHAT RIAR, AMEXSTF | General TRIZ
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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.

BHs

77 EMFHNL ARG CAREY, &5, FIRL, EMA#LH Ideation International | TRIZ TR
Directed Evolution MHARR GRS TR TR NEffF&. TRIZ Tools
EMIE. Directed Evolution was developed
A method and a tool for performing the by Ideation International, Inc.
forecast of further evolution of a technical
system or a technology with the use of the
Models, Trends, and Lines of Technical
Systems Evolution
78 TR PR R SIS R E e AN E TRIZ @&
Disadvantage HORFEHHIE. General TRIZ
A particular feature that reduces the degree of
ideality or perceived value of a technical
system or a process.
79 HE M RFT EF TRIZ FENXFRIBHANMNERNS TRIZ @ik
Disruptive Innovation SRR AR R = SRRIKEIFERF General TRIZ

[EEIRH BB ERRATFTIR AR, B
B, HEE IR A E R AR SR
(UIRMHE S HIELRIBKER, NS — iRl
89 S Hhgk.

An inventive solution of high level according
to the TRIZ system of Five Levels of
Inventions that either resolves a longstanding
contradiction or proposes a new technical
system that disrupts the existing technology.
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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.

80

SUIAIEREY
Double Su-Field

EOESERNEYRERNEMS, RIREA
HEEEERNRE N R — IR
B,

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

components.

W-mo T, R
Substance-Field
Analysis, Inventive
Standards

81

WEH (FE-RIRE)
Duality
“Principle-Anti-Principle”

—RIR, ERIEMAIBERIERTTIE
AL SR HERE AR BB RERIFR
ToiEtaEER. FZRIR TRIZ RBARIE
BTN B RAY.

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.

TRIZ @R
General TRIZ

82

IEN

Dynamisation

FAEEREEM AR, MREENIFE
TREMESRY (ST08EM) FSHRIMERE
e,

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

ARG HEE
Trends of Technical
Systems Evolution
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83 ZERRA EREFP R —RAERES [ERA. EREDHT
Effect Disadvantage Disadvantage in the Cause-Effect Chain that is Cause and Effect

directly caused by a given disadvantage Chain Analysis

84 SEZYIIHERE Hp—ME4HBEESBE MR RIEIRE Y-m oM, R
E-Field SEEIZIEHIRYDIAIEEL, Substance-Field

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

electrical field.

85 BERIR RARGHEBRREMN, FATEMEFR RARRGH RS

Energy Source HIETRRATFAIEER. Trends of Technical
A component of either a technical system or Systems Evolution
its supersystem that stores and provides
energy required to operate the system.

86 5|g TERARFNXBAYG (FERK) 2—. RARGHIGESE
Engine RIERARZNTEZ M EN, HISseEstit Trends of Technical

NETHITRITITRRMSESREL, Systems Evolution
One of the key components (subsystems) of a

Complete Technical System which according

to the Law of System Completeness of a

technical system converts energy to a specific

type required to operate a working unit.

87 TEFIE AT E TRIZ @&, TRIZT | VREFE
Engineering See Technical Contradiction B System
Contradiction General TRIZ, TRIZ | Contradiction

Tools 2) FKFE
Contradiction of
demands

88 TiESH — M ENEENFLENNTEEET, | HRNBSZTE. TRIZE5R, FEME | BRASE
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Engineering Parameter

He]2BERERR, TaI2CRamN, B
SEEN—MEARSK. HFRFHERR
NEM, FLREAEXNAE (E. %
F) T

A variable dimensional or dimensionless
measurable factor, either specific or
aggregated, that participates in the definition
of an attribute of a technical system, its
subsystem, or supersystem and is expressed in
terms related to technology (physical,
chemical, etc.)

LAIHER-REDAER
HIBERAL E(E
Specific level of
conductivity,
specific level of
viscosity measured
in Pascal seconds

F%E, ARIZ
General TRIZ,
Contradiction
Matrix, ARIZ

Technical
Parameter

89 TERS

Engineering System

WEARRSE

See Technical System

90 TiEA

Engineering Problem

S TRAEEERER, LAEIHTRYRAR
R, SSUHIBIRARS, SR
RAEZAEREIMERE SR =AM,

A situation which requires to perform a 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.

TRIZ @R
General TRIZ

91 MEA

Environment Component

BEYIHEEININEFRVAS, TRTIR
FHMWIAIREL, SERFEHCIIERIHR
B,

A component in the environment of a Su-Field
given that can be used to build a new

Su-Field, or decompose or evolve the existing

Su-Field.

W-m oM, FRERE,
ARIZ
Substance-Field
Analysis, Inventive
Standards, ARIZ

INEZRIR
Environment
Resource

92 BRARGHN

AT EIFHEERFRTR, WHEHEA

BRARGHUES

Rt
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Evolution of Technical
Systems

RS I NBEEE T R ST AR A R SR
ESUESIURE

A continuous process of introducing changes
to the existing technical systems or developing
radically new technical systems in order to
provide a better satisfaction of the
supersystem's needs.

Trends of Technical
Systems Evolution

Technology
Evolution

93

YRR TR
Evolution of Su-Field
Systems

HA—MRIR, MRRERIZRET5E
ErERERMARE, LIREHMEE. B2
MEMSEH, —AETWHREFH IR
RRFEZEMTF 76 MRERNRESF.

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.

W-3p 5o, WRERR
Substance-Field
Analysis, Inventive
Standards

94

AR

Evolution Pattern

= PMRARRGAEEH TP HRY
BRETRIRA, XTSRS EE
AREFHIRZHIERN, MSHEBRIRAT
v 8

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.

ARG H S
Trends of Technical
Systems Evolution

95

B DO

Evolutionary Potential

—M AT HERARGHNEF RGN
WEDRSHTE, HEETEMm—iKEH

KBS TRIZ ZRPORIIN
TRIZ =S HIMRANRH 7 B15%

RARGHES

Trends of Technical

BB DT

Evolutionary
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Excessive Interaction

HEBERAFHIRNMEHER—FXER, Mt
KRB FE—NMEMES—NMER S
IE[EAYLNEE, {BILTHRERIAZ(IERRISILLTNRE
RITHERFTEL SRR,

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

Substance-Field
Analysis, Inventive
Standards

RiERITEHE R /X iFE
el Bith#iF
Analysis RENRHETFRANTEBERARRH BETAERSARRSOHEES | Systems Evolution | Trends Analysis
BHEHNSINERIER, EERHAE DD HTRINRE,
An analytical tool that helps to determine the Modern versions of Contemporary
potential of a technical system or its TRIZ from various TRIZ
subsystem to evolve based on completing a development centers present their
chart with indication of current position of the own versions of EPA with different
system or a specific subsystem with respect to collections of the Trends of
each Trend of Technical Systems Evolution. Technical Systems evolution.

96 BB DT WD BRARGIHCES | HUEBEDOHT
Evolutionary Trends see Evolutionary Potential Analysis Trends of Technical Evolutionary
Analysis Systems Evolution Potential Analysis

97 S EINRE FRTNBEBAAHITRISCIRIER , SEThEEISR RENT SR
Excessive Function HNEHEVRSBRINES R, BFERTX Function Analysis

ZRIBE N SARENRIRERIITIZIER. and Modeling
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.
98 S EREE(FA HARARZFFRIR MG SRR R TR Wip o, TR
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positive function towards another component
but the delivery of the function or obtaining
the result from the function delivery requires
more resources than necessary.

99 E/ER

NI ERIBE(ERA

ARIZ, THEEDHTS

Excessive Action see Excessive Interaction. FE ]
ARIZ, Functional
Analysis and
Modeling
100 | MENES FETERENZN—MIARRS, HefEm TRIZ @&
Existing System FoE X NFR M T RHEZENGRINEE. General TRIZ
A technical system that exists at a given
moment of time and is capable of delivering
its main useful function under predefined
conditions.
101 | ¥ oKHEA HITRARR GRS )2 - AIRTIRIER , LLRY AU TRIZEE | BFF
Expansion [BERA, BirNkEARREEG IR B Unfolding
AIFRERMERERYBIFTE R S T RFAIEE(R TRIZ Models of
S, EMERYS8ERBERE, KT Technology
EERTIEEFHRRIA, BE, RENT R Evolution

BTERI AR RIS TRERRTENA.

An interval on the timeline of a technical
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
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%P, Hh— Nl EFIH T AR REN
A EERFNTHRER S N D EHAAMBIERE
r, B 27— AR
. FAEERBITE— MEERIRNIN A
F— B RfEtRRIBRRSEAIMEREAY.
A method and a tool for creative imagination
development and generating new
science-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

102 | HNEREEYIIHHIREY — N EENIZER, Hh— MRS W-mo T, R
External Complex AN RAMERNES, mXE MRS — Substance-Field
Su-Field MBS TS — MR, Analysis, Inventive

A complete Su-Field in which one of the Standards
substances presents a combination of two

different substances while one of the two

substances is physically attached to another

one.

103 | &R BREAP LA RR T AFHXITERFER TRIZ {@iA

External Conditions B ETEZNNEXENEZ. General TRIZ
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.

104 | SUAEE —M AT REANSHEBROFIF=ERRIR BIEE MR RE

Fantogramma EENEENIR, 2T EFER— 4% e

Theory of Creative
Individual
Development
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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.

105 | it (FBFEHERD) | BERARARGN—MTRER IR FFIEEIB
Feature (in Feature AREGZF, LUBREMARFIES. Feature Transfer
Transfer) A characteristic of an alternative technical

system to be transferred to the base technical
system to eliminate the disadvantage of the
base system.

106 | REFFENBARAR | ERHTEBEFIHERIBRERARSR, FFIEEIB
7 An alternative technical system chosen for Feature Transfer
Feature Providing Feature Transfer.

Alternative Technical
System
107 | FFEAES —MEUHATERARRS (BMRARS) B TRIZTH
Feature Transfer BENTIE, EBINEREARS (RF TRIZ Tools
ARG iR EHE, MBENE/RS
RSHEESEIR— N RR L.
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.

108 | SUEMMARIRER FE— N ABEBEARRYEN TSI TEIE SIS MR REE
Features of Creative MAUESFHIRZIRIHER—E N AT EE e
Personality FOERE, Theory of Creative
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A set of personal talents and skills which
enable a person to perform creative tasks and
reach successful results in diverse areas of
activities.

B
Individual
Development

109 | SFHRHEMAHNYE | —MIpRE, BEh— MRSk Y-, W
1=EY il Pk 2 BRI Al o Substance-Field
Fe-Field A Su-Field in which one of the components is Analysis, Inventive

made from ferromagnetic material and is Standards
controlled by electromagnetic field.

110 |17 IREFRESR, BEBRARFERLY) | TRIZFUZRIGIF | SO HTT, ZNENSYIE | Y5501, wEk
Field BRIEREH (FRE) ZBREEIER, BEUTS: W | ZFHENENAE. AEREI | Substance-Field

A material object without rest mass that
transmits interaction between components
(subsystems) of a technical system that are
represented as substances.

. FEip. Bia.
Win. Bim. B
%. BEHEEINT
DFE. £, B
BEGIMT,
Examples of fields
in TRIZ include the
following fields:
mechanical,
acoustic, thermal,
magnetic, electric,
electromagnetic.
Sometime
additional fileds like
intermolecular,
biological,
informational are
added.

FRRBREE T IRATEBIRRIA

i5. e, AILAER "Fim ER ¢

Mg B EERSD "XERAIE.
In Substance-Field Analysis,
definition of a field varies from
definition of a field in physics.
More specific terms presenting
different types of energy exchange
can be used. For example, such
terms can be used as "acoustic
field" or "thermal field", or
"friction forces".

Analysis, Inventive
Standards
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111 |7 BEEHERNHEREF R — RIS, sk iy
Flow A sequence of events that have the same Flow Analysis
common feature.
112 | iwothr —FoDENTIR, BT RBIEAR RS ivaXiiy
Flow Analysis BEER. YEARFIEERAYES. Flow Analysis
An analytical method and a tool which
identifies disadvantages in flows of energy,
substances, and information in a technical
system.
113 | MR FERDHTRBIEEDITHRARRRER | B30, “REXIE, ivakiiy
Flow Disadvantage R R = Flow Analysis
A disadvantage of a technical system being Bottlenecks, "Gray
analyzed identified during Flow Analysis. Zones", ""Stagnation
Zones", etc.
114 | W RO —EB, AT RBIRAN S R ER RO
Flow Distribution = Flow Analysis
Analysis A part of Flow Analysis that identifies
distribution of flows and their disadvantages.
115 | ERXRE — R SR ST RAVRHEROTRE A BEM MR R
Focal Objects Method LENR (BRNR) EELUFOIRIREMY it
RN ERRENZENLE, Theory of Creative
A method and a tool for reducing the degree of Individual
psychological inertia and generating new Development
out-of-the box ideas based on transferring
features and functions of randomly chosen
objects towards an object given (a focal
object).
116 | £RRIONNREE (EF TRIZ LS, W EEE. BEWTE, BARZANFRBIRAAL | QIEERAORE | 1) EARLIES
Four-Level Algorithm for | SEF=A3 ORI IRESHI S ZF R, KBVER, BEIMCARAFFARIT | Creative Imagination | FIZ R ELEX
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Generating
Science-Fiction Ideas

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

A5 | NSRBI EDNPRE,
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.

BHs

Development

Bith#iF
Multi-Level
Algorithm for
Generating Scifi
Ideas,

2) RIS
NUEEE
Four-storied
algorithm for
generating scifi
ideas

PRI AR R AR BB B T 4F
HhIEREE. IBEN. RTINSO SRR A HFRITIRE
KR, LAISTHEETR IR B BIRE,

An analytical method and a tool to 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

117 | Iheg XTER—NEfR (TheeEdR) PUTREIERMS REN T EEE
Function HB— IR (ThEEs) BB ENES Function Analysis
B ERFRY AR, and Modeling
Specification of an action performed by a
material object (Function Carrier) that results
in a change or preservation of a value of an
attribute of another material object (Object of
the Function).
118 | TheeDHT —F AR, LAThREEAR. Thaexd RENTEER 1) ThReED T
Function Analysis 5. NHEIDEE, SINReERMNRSB IR Function Analysis Functional
K, MIEARERELERAHITEERE. H and Modeling Analysis,

2) THEE-RASD
#7 Function-Cost
Analysis,

3) IRe-EltED
r
Function-Attribute
Analysis

4) MEIESH
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resulting Function Model of a technical Value-Engineering
system helps to better understand, extract, Analysis
visualize, and categorize functional
relationships in the system, to rank functions
and identify problems.
119 | ThegEdk — T (321) ThEERIsEiR, HEf2—1 RENT SEER
Function Carrier Y&, JFEI2—1NME, SHEWRENES. Function Analysis
A material object that performs (delivers) a and Modeling
function. Can be either a substance, or a field,
or a combination of both.
120 | hEEHE HATHRER—MFE, LMEIATHEERE R RED TSR
Function Category ., — N IIEERILIRB AN, BEM, =P Function Analysis
40, and Modeling
A characteristic of a function that describes its
usefulness. A function can be useful, harmful,
or neutral.
121 | hBeERA FEINREEEIRET, HIRBIHATRA R SR RENTEER
Function Disadvantage B, XA EEEEINEE, LUIRKEIE Function Analysis
Y (BIEENHAEN) RITRERIEE. and Modeling
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.
122 | ThgetREy BIINREDITEHAMARRFRIRE, iR RED TSR
Function Model BIFHEA T IZRRINEBRFNEZHE Function Analysis
[BRIIHEERIR R, RRINEEMEXRAITHEE, and Modeling
EHRR (BN, B0, MUY, %
K (REM. HERY). AAEAFR (F
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HERALE.

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
unacceptable) and cost of corresponding
components.
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NHIEE,

A dimensionless measure that determines the
importance of the useful function based on the
type of its object (i.e., target object of a
technical system being analyzed, another

123 | ThReEts DIRENTH—RB5, BN T EINRERENRY RENT SR
Function Modeling SFEFNRLN, Function Analysis
A part of Function Analysis which defines a and Modeling
process and rules for building a Function
Model.
124 | THEES# IRBI— N IIRERIMERERISE RENTEER
Function Parameter A parameter that identifies the performance of Function Analysis
a function. and Modeling
125 | TOReiTHR HRIEIIEEXISRAVEEY (AR DITRIRA R SR RENT SR
Function Rank HBFRES, FARFENS—MAHE, i Function Analysis
RFAM) LREBAENEEMNTE and Modeling
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MRERIEIR T, RERARRRHIIEIER
ERIREERI—MITIE. SEIThRe-TRABHREY
T BRI "B,

A method of increasing the degree of ideality
of a technical system or a process by
decreasing a number of components providing
the system's or the process' functionality
without loss of quality and performance of the
system or the process. A tool which

RiERITEHE R /X iFE
el Bith#iF
component of the technical system, or
component of the supersystem).
126 | THeEm AL KRR M HEIENEANE R, B LZ0E5Y
Function Redistribution P ERAHE DT AR R R E bR {4 ER, Trimming
HBRRABM.
Redistribution of useful functions of a
component that has been trimmed as a result
of Trimming to other components of the
technical system being analyzed, or its
supersystem
127 | Theett —MRTFRAGFHRARFNEATNRER TRIZ @i ThRESD
Functionality BMER IR AU SIZ AR RFATIRHAYE g
AINREM BT ENNIEE. General TRIZ,
A dimensionless measure of the overall Function Analysis
functional contribution by a component or a and Modeling
technical system to the overall functional
value delivered by the component or by the
technical system.
128 | INEE-IEAEER B E T MR RFERISISFEAIINEE TRIZTE
Function-ldeal Modeling | MRVBH, TEAMRERFGHIENIFEIREF TRIZ Tools

43



[O\MATPU3

The International
TRIZ Association

TRIZ{ECS TRIZAAXRAER - R 1.2HR - FiFE 1.2.1 5k

RiERITEAE

BHs

implements Function-ldeal Modeling is called
"Trimming".
129 | INRESEIEER —REI SRR, BT IRBIEMR IheESmEER (FOS) 2HZEER | TRIZTH
Function-Oriented Search | R4 YT AR ARRIFRRBRATT5EFT Gen3 Partners AEEHFFF &AM, | TRIZ Tools
=, Function-Oriented Search (FOS)
A method and a tool for problem solving was proposed and developed by
based upon identifying existing technologies Gen3 Partners, USA.
in other areas of technology using function
criteria.

130 | —fRfLINEE —FmsAIhEE, ERARRINISREABXIER | BIKThRE bRk RFF RN

Generalized Function WA REBREIAIE, AIHE—RR 9 Catalogues of
An abstract function for which a specific ERIR” Effects
object and associated action are reduced to Specific function
universal terms. "remove water" can

be generalized to
"transport liquid".

131 | @AEIEEE ARSI AZ N EAERNIRNEN | H—RAEHIE FIEREE
Generic Engineering HSAI TFEINREE e amiE& Bl Contradiction Matrix
Function An abstract engineering function that can be LIRS L

instantiated to a multitude of more specific Bk, “IRIKEES”

engineering functions. =3
The generalized
technical function
“"transport liquid"
can be instantiated
to such functions as
"remove water",
"absorb vapor", etc.

132 | IBATIRESH DHRISE X IErapE BAAVSEY Typical
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Contradiction Matrix | parameter

Generic Engineering see Typical Parameter

Parameter
133 | JLfErsuss A ATHRRKRBIERAEMAZRSASRE | (EREXEZEARE RHF RN
Geometrical Effect HE. B FSE R Catalogues of
A specific shape or combination of shapes that | % Effects
can be used for inventive problem solving. The use of

hyperbolic shape
helps to improve
displacement of
solid bodies.

134 | &8
Goldfish Method

H MR —FMBIRAD A RIS, BSTiEaT
HAENERFTIA N "Aujgessil”, RiEH
BEEA A— BT EF ERERIA,

A method and a technique of dealing with a
situation when the result desired is first
formulated as "impossible to achieve" and
then transformed to a set of problem
formulations presented in terms of
manageable contradictions.

135 | IRE RARGEEE RIS EF RHOHUAI TRIZ IR
Harm REE RS AR BRI R ERIAY B

HHE T RAR RIS, TRIZ Models of
Any type of a negative effect produced by a Technology
technical system during any moment of its Evolution

lifecycle with respect to its subsystem or its
supersystem and which decreases the overall
degree of ideality of the technical system.

BIEMERNARE
Creative Imagination
Development

136 | BEITA
Harmful Action

DThee. tmE
see function, negative

ARIZ, THREDHTS
e
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ARIZ, Functional
Analysis and
Modeling
137 | BEW8E — ARTHUTRISERER, H8E5E—X RENT SEER Thie
Harmful Function FHEME (88 SRSRERTESZN Function Analysis Function,
T EA T EZ R, and Modeling T
A physical action performed by an object that negative
results in inacceptable change or inacceptable
preservation of value of an attribute
(parameter) or a state of another material
object.
138 | BEHEEEH BARZFHIANEGZ ASEARRS W-m oM, R
Harmful Interaction HEBERFNMMNEEZ B —FhXER, mitk Substance-Field
XEHMF U —MEEITB—MNAFR Analysis, Inventive
BERITHEERT, Standards
A type of a relationship between two
components either in a technical system or
between the technical system and its
supersystem which emerges when one
component provides a negative function
towards another component.
139 | BENEE —MRARGIER, HiFETERINAE TRIZ @& BERR
Harmful Machine R E NN R FHILIES. General TRIZ Harmful System
A model of a technical system which results
from the process of extracting and
understanding processes in the system which
create negative effects.
140 | 1RE —MRARRGENFTEIREASH, RHGHABI TRIZ R
Harms A sum of all harms produced by a specific it}
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technical system. TRIZ Models of
Technology
Evolution
141 | B’REE — P ETRZ BT IR AAN{EI3RISARIE 100%8%10 TRIZ {@iA
Heuristics HFrEEROEHRIES, METERTEEE General TRIZ
ZHTEEMRINERNSITEAIRINLL
SO ERINTTIE,
A method of achieving a result required 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.
142 | R BRI HEZNEEGAEER. Bk TRIZTH
Hybridization HEREFARRREHE—MIARRFAIE TRIZ Tools
A,
A technique of merging two or more technical
systems that have identical, similar or inverse
main useful functions to a single technical
system.
143 | #&% B EE X — R BB R R R T ZRAY TRIZ @i
Idea FRIL, AHEHATHEREARSENEE, General TRIZ
An author's expression of a potential solution
to an inventive problem whose feasibility has
not been proven.
144 | BERARSR — MNEETRNENRARSR. Fia0, ©a] TRIZ @&
Ideal Technical System BERTIRBAN, IRBHEXINA, EB5EE General TRIZ
RHEERITIEE . STREREMARI, X
HRNRERREAFE, BEERIEMAERR
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ItEAREEEENRARFIBR.

A technical system that has an infinite value.
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.

BHs

BttiiE

=)
Ideal Final Result (in
ARIZ)

XJ X BHHN—RIIGEENK,
A model of a solution to an inventive problem
formulated as a set of justified requirements

145 | EBERER (TRIZER) | —MNRIBIEEIRRL R, BEITFESME £ TRIZ WRREREF, HRRL | TRIZEE, TRIZT | IFR
Ideal Final Result EFRIER FIRIEFTRRIER. RIBYES ENENATFR, BETRIZ | B
(General TRIZ) TER, IXHFRIRRIRTI ZE A Re/KITCiESE, RSB AT LAKEIARIRIE N, | General TRIZ, TRIZ
Ett, AR R RRAIEESE kiR > IR TR TRIZ b, EBAEREMBEE | Tools
RITREFIOIBIRUER, HEENZILERT AT ARIZ F,
RRESERESIEEENBRSE., During development of TRIZ,
A solution to an Inventive Problem which definition of Ideal Final Result was
helps to obtain the result required with zero continuously upgraded, therefore
compensation factors. As follows from the different definitions may be found
laws of physics such a solution may never be in the TRIZ literature. In modern
achieved and therefore the concept of the Ideal TRIZ, Ideal Final Result is used
Final Result serves to reduce the degree of primarily in ARIZ.
psychological inertia during the problem
solving process by targeting a problem solver
towards searching for a solution with the
highest degree of ideality.
146 | BERZR (EARIZ | —MNRIAEIREAIBRTD ZIEE, #HRIEA ARIZ IFR
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towards the X-component.
147 | EAEINEE RFEEFERIINRE. RENT SEER
Ideal Function A function that does not exist but its effect is Function Analysis
produced. and Modeling
148 | FRAEHES B ARG TRIZ @R
Ideal Machine see ldeal Technical System General TRIZ
149 | HREER —MRFERYZER, BEREEEYTH BTFEER, BERETREA | TRIZEBIA
Ideal Resource 1, Ba]AkER— LRI, 71, BEENZEWARSKS | General TRIZ
A substance-field resource that does not exist HEENABRYRRGZE,
but its property is available and can be used to Due to laws of physics the Ideal
solve an inventive problem. Resource may not exist but its
definition is used to search for
inventive solutions with high
degree of ideality.
150 | IEAEHR WIBE R R TRIZ @ik
Ideal Solution see Ideal Final Result General TRIZ
151 | AR —MARFERYR, BEBUHETRN, B BRTIEER, EBYRATEA | TRIZEIR
Ideal Substance B FAskfRAR— N RBRIEER, 7, BHENWARSIKES | General TRIZ
A substance that does not exist but its property SEEEENCIEMEREAE,
is available and can be used to solve an Due to laws of physics the Ideal
inventive problem. Substance may not exist but its
definition is used to search for
inventive solutions with high
degree of ideality.
152 | EBEE KIMRRSRNTENES, HEMMIR BHGHAB TRIZ R
Ideality BT AR, YRS FRZ AR T =R B
IMERFRABEA R ENEE., TRIZ Models of
A dimensionless measure of an inventive Technology
solution which qualitatively identifies how Evolution
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closely the sum of compensation factors to
produce, maintain and utilize the solution
approaches zero value.
153 | BEEHE BES— M EHEZMERFANIARSGH TRIZ i@k
Ideality Audit TR, REER DT AR R IEEE General TRIZ
HREER—MIE,
A process of identification of the degree of
ideality of a technical system being analyzed
by comparing it with one or more competitive
technical systems.
154 | BAEESK RARFHIE AR SIZ R A 4ERTIR AEM TRIZ FRIEH TEFE | REGHARITRIZR | BEESER
Ideality Equation EZERILLE, BpgIEEEROE, flan, Hftt | B Ideality Formula
The ratio between Useful Functionality of the —LeRAINIEAEE S, (B TRIZ Models of
technical system versus Harms that are Ideation International 2A&]) #2H, | Technology
produced by the system. ESBRHRERIINKA, Evolution
There are several types of ideality
equations proposed 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.
155 | BEEVE — M EFAER, BRI BESRBA TRIZTH
Ideas Landscape FARRFNMRENRN S S MEE T TRIZ Tools
Bx.
A graphical chart that represents ideas
evaluated and positioned respectively two or
more dimensions representing different
evaluation criteria.
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BEAE
Ideas Portfolio

HRBMRRR S ZIBERTER, MTHES
FTEF B EEBRIERE N s —Eim it
TTHHE. EEEDER.

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.

TRIZTE
TRIZ Tools

157

HESH

Improving Parameter

— M ERRIRARSE, HEMHES /RS
B, LFR—NRIBERE. BUASE5)
KT rEREREFER.

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

X IERERE

Contradiction Matrix

1) BERE
Improving
Feature,

2) IEEMS#
Positive
Parameter

158

FreRBRIIARE

Incomplete Su-Field

YDA RIAIRMEERIYIZIREY, B
RO—HEZ MR, —M7, BRE
Bl TR R AR ATRRIEEEA.

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.

Wm0, TRERR
Substance-Field
Analysis, Inventive
Standards

159

BUFR

Innovation

— N EXLERIRBBIERRR T, TREFREY
NEFEEERE T aSE TV RAEE
FERIL

An implemented inventive solution.
Innovations in engineering and technology are

TRIZ BiA
General TRIZ
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primarily based on a single or a number of
inventions or scientific discovery.
160 | BIFRETE SHEAEKBIREEEXNEIFTRERN TRIZ @A
Innovation Agenda ZEHR R, General TRIZ
Multi-year plan for innovation projects
directly linked to the organization's growth
objectives.
161 | CUFMEFE BRIAMRRRS =INEIERT ATEE TRIZ i@iA BUFTEE
Innovation Process SHA—SIRRR TS ZANITE. RiE& General TRIZ Innovative
YIRNESR, BlFmIE ] ABEF =M RR T Process
FIRENRPIRE, MaELABEEEZNI
FSIANR, NABEZISE.
A process of transforming an idea of an
inventive solution to a working solution
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.
162 | BIFTES — P EIFTRRRTS AR, HRTHEWRIE TRIZ i@ik
Innovative Concept B, {BA—ELHE, General TRIZ
An idea of innovative solution whose
feasibility has been proven but not necessarily
implemented.
163 | CUFT{ESS WRBITHATRIBMRIERERAZIREE | 1) HRRAETER, TRIZ j@iA
Innovative Task EKBIRB TR, 2) 125, 3) General TRIZ
A specific category of a goal that has to be MIRARMEBEIR L
reached by performing an inventive process. N
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1) To eliminate
negative effect, 2) to
increase
performance, 3) to
radically cut costs,
etc.

164

FERITHEE

Insufficient Function

ERYDUR, BOThREEMAR, HUTHOSCPRER, B
SEDIBEN RN EIHERNIERZICEIRET,
(EZVEBHEHTROMRERR BT &K,

A physical action performed by an object
-function carrier that results in a positive
change or preservation of a value of an
attribute of an object of the function but the
action is performed with fewer degree of
performance than required.

REN T EEE
Function Analysis
and Modeling

165

AERIEEER

Insufficient Interaction

HITRARRFFRIRNMEHE—MIARR
SR EBRAFRIRNMEEZ ER—FK
R, MEXRHAFEI—NMEMFSE—ME
{HHEMIFMAITHEE, (BItTHEER(TRIMEEERR
EEINRER R RERIBIAZIZERN
{BRT.

A type of a relationship between two
components either in a technical system or 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
from the function delivery do not reach the

Wm0, TRERR
Substance-Field
Analysis, Inventive
Standards
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value required.

166 | FEFKEL BrETNEERERIRE TS KRS ARIZ MSEEML
Intensification of =, Conflict
Contradicting Demands Increasing values of attributes in a Intensification

contradiction towards their limits or infinity.

167 | BULEFE HAFBRIRIAR, mtFEHRTSRELEE ARIZ b (Rt SR
Intensified Contradiction | ¥EIFEMRIRE TS A, Intensified

A formulation of a contradiction in which Conflict
values of attributes involved to the
contradiction approach their limits or infinity.

168 | tHE{EADHT HRERTTES— 1N ERD , EORBIBHHEEL T hRED TSR LT

Interaction Analysis BEAHZBREEIER. Function Analysis Structure Analysis
A part of Function Analysis that identifies and Modeling
interactions between components included in a
Component Model.

169 | tEE{EFXEMN RARFEAFZ BUARRFEHSHBR RED T SR

Interaction Matrix SABMZ BRI R sERI B B ERRYE Function Analysis
FE, and Modeling
A matrix that identifies present or potentially
possible interactions both between
components of a technical system and
between the components of the technical
system and components of its supersystem.

170 | HiEERA E R, A2ER, LAEKERRATRS. EREDHT
Intermediate A disadvantage in the Cause-Effect Chain that Cause and Effect
Disadvantage is not a Target or a Key Disadvantage. Chain Analysis

171 | RERESYIHEE — N EEISEE, HP—MIRENH -3, TRERR
Internal Complex W AEYIRINAS, X R — Substance-Field
Su-Field FIRMRASRIN (B, BES) B8 — Analysis, Inventive

54




O\ MATPU3| iz

TRIZ{ECS TRIZAAXRAER - R 1.2HR - FiFE 1.2.1 5k

RiERITEAE

BHs

=54%47517 3
BhEhE

MR,

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.

Standards

172

B8

Invention

HENNBRARFEHIIERNERLLH, 5
FRIFFIARZNISE, BEEEMHN
MR SNE. RKBETEELAT AR
18: 1) BRNBRARRHIIEMNS N
FENER, 52) FARFEHNALIIR
FREBFRRTEERI SR TR
=

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 engineering solution
with a new technical function.

TRIZ #ER
General TRIZ

173

R BARIE

Inventive Principle

HEORAAIARRRIA TR EEIEF S
VRIRAY A BRI IRIRRAYIE FRfERERTEIN,. &BA
[FIERENIEIAAEA (AEF]) MeUFIE
FSZAAT T 2 5T HOEAE _E iR
ERY.

TRIZTE, TRIZ %
RE

TRIZ Tools, TRIZ
Knowledge Bases
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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.
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FERARRFLARMFAIEEGARE, 5
BUABIAE AR SHRAAIINEE, SRR
RS E T MR EE E ARSI MNBERR

174 | BRI ARRE AR TR AR R E YR TRIZTEH, TRIZF]
Inventive Principle at ARV RO R RN U B R —F R R A RE
Macro-Level FRIEIERY X, TRIZ Tools, TRIZ
A method of applying an Inventive Principle Knowledge Bases
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.
175 | BRI ARRIE A AR AERT R ERRYA R E L4 EFD TRIZTE, TRIZA]
Inventive Principle at RIRHERORIF RN SR —FR R FR < A RE
Micro-Level [FEERTTE. TRIZ Tools, TRIZ
A method of applying an inventive principle Knowledge Bases
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.
176 | RBAiAA SRR CRIRURRIR TS i EER T A FSRIA BT TRIZ @&
Inventive Problem ENEREN, EEXENEMITIREE— General TRIZ
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RSB RAE
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.
177 | REAREENX NAHA (BEEEER), RESEERN TRIZ @&, TRIZ T
Inventive Problem KPBEREXNEMMSR, FHEHEIREN =
Definition T4, BirFRE., General TRIZ, TRIZ
A textual description (sometimes including Tools

graphics) which presents specific information
related to an inventive situation given and
indicates what exactly has to be changed, a
goal and constraints.

178 | &BBIC)EEEY —MiRE, HROSEESER TRIZ [@1 TRIZ i@,
Inventive Problem Model | f#R T EiH—E R RZ AT AR TRIZTE

A, ETRIZF, KEBABAIHEEE R General TRIZ,
AFEFETE. AEHEERIIAE TRIZ Tools

B FESEEINEREEFR. BB
BATNRE, RIEARBRIERAREERBIEA
BRIEJRRE XS —HB 9D
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A model which only includes those
components that are essential for further
solving the problem with a specific TRIZ
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.

BHs

Inventive Situation
Questionnaire

EZH], YRRIZEERNEER, It
[EEEERERTHR. Bin. XK. R
URINERRRLSEIERER.

A list of generic questions which have to be
answered before starting a TRIZ process to
describe and present an inventive situation.
The questions are aimed at collecting useful

179 | KREBEIRERRR — M HETLRAEMNERE, EEAKAR TRIZ @&
Inventive Problem TS RBERIRGE, General TRIZ
Solving A process which consists of a number of steps
to find an Inventive Solution to an Inventive
Problem.
180 | REAHTE BEARRNRABRECAEEFIE TRIZ @ik
Inventive Process BEEE (&) EARTE. General TRIZ
A process of transforming an initial ill-defined
inventive situation to the description of a
patentable solution idea (Invention).
181 | REBIBRIEE FERs—MEAFIEIMAIBIBRN TRIZ Z TRIZ @&

General TRIZ
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information about needs, goals, demands,
constraints as well as about existing solutions.

182 | REAEE —iERE, ESIREINB S ERRERE TRIZ @A
Inventive Situation KRNFEE, (BFEENIERRHERENX., General TRIZ

R ENERRVRIRERR T [,

A situation which is featured by a presence of
a need to satisfy a specific supersystem's
demand without either a clearly defined
problem to solve or a problem solving
direction to be chosen.

183 | REABRESHT BAREmNARESRESHA—EBR. £ TRIZ @A
Inventive Situation 5. KRIAERRE XFNLIRFMHANTTE, General TRIZ
Analysis A process of decomposing an ill-defined

inventive situation to a set of goals, tasks,
inventive problems definitions, and
constraints.

184 | REAMARIRG R XIPCHC A& BBE KR4S RE & BB IR AR IR TS TRIZ @R
Inventive Solution 2=, General TRIZ

A solution to a specific Inventive Problem that
matches the requirements of invention.

185 | tEfR —MERRRENNTE, B TAEHBEE —INERASIEYIZIREIE, | TRIZIE, TRIZA]
Inventive Standard AR B R B P AR S SRAYHIN , IZA lipsaEdzEpeEainlzh R
BHARERER S ERL: EENSOEN T — A number of Inventive Standards TRIZ Tools, TRIZ
MNE MR BUHRIIZIEE (EARYEIRITE do not contain drawings of Knowledge Bases
7)), HABEBSEIN T —NSALFHH Su-Fields and use textual
HYIAIRE (IBRRRRSREE), explanations instead.

A problem-solving method which proposes a
rule presenting how to transform a Su-Field
given to achieve the result required. The
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description of the rule consists of two parts: its
left part presents an existing Su-Field that 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).

186 | FRRTERINERR —EtRERR, HiRH TR EEVRBAEIRT POERLN BN : Wipot, TR
Inventive Standards for B9 %, Mttt ar B A R A I E SR XU, Standards for system modification | Substance-Field
Change ARGRIMREERE, EINFESE, 508 Analysis, Inventive

BREERIEMN., Standards
A group of Inventive Standards which propose

methods of solving Inventive Problems of

Change that require to improve performance

or quality of a technical system, to add a new

feature, or to eliminate a negative effect.

187 | MIEFMMAIRERR —EfNERR, B T RRRNERINRYA WA, TERR
Inventive Standards for BRMEIRIRRAY Sk, Mt Lel EF0a A0 AR Substance-Field
Measurement and BRES e N EE = Analysis, Inventive
Detection HHFEBIMEER MR, Standards

A group of Inventive Standards which propose
methods of solving Inventive Problems of
Measurement and Detection that require to
measure value of a specific parameter or
detect a change of a specific attribute of a
component at a moment given.

188 | TEERRN FRRIATERR —ENNERR, B T IR TE RN WA, TERR
Inventive Standards on fEEGNEFFENRERRY SR, STERRR Substance-Field
Application of Inventive | PREIAFIFER_Did i ERER TR LSS Analysis, Inventive
Standards TERRRY A, Standards
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A group of Inventive Standards which 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.

189

KRR
Key Disadvantage

FERIE BiR, FERRIRR, BERS
T, KB HIE R SRR,

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

190

KgajRR
Key Problem

NEMENAREM MIAKINE BiRme
EERAVIBIR,

A problem to be solved to achieve project
goals within the specified constraints.

TRIZTE
TRIZ Tools

191

KRB DT
Key Problem Analysis

—FOTRTTEFITIR, SoERRNRBIMER
IRBIHATE R, FMFZPRESRAIX
R, MERIAXEZNXERNR, &
BETXREEN RS R NETIREEE
FFERERE,

An analytical method and a tool that first
eliminates redundant Key Problems from all
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.

TRIZTE
TRIZ Tools

192

RARGEHEN

Laws of Technical

HEH TRIZEJZAA G.Altshuller 12 HAIE S
BREFRIAE, BFRr—YXEmE

RN RZ RARGHAENER
EAER B RARFEH B

RARGHES

Trends of Technical
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Systems Evolution

RAZRFHICHBAEERERN. BBEERE,
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.

BigBFSMITRTINGIHERE,
HIXMAEEFRH RARE
FHER "ATEUL,

Later the term started to be
replaced with the term "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.

Systems Evolution

REVAR B RHSH TR R
BAERESRITAN.

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.

B3, AEXRARGRIFHLTE
FREXWE, 2) BEEARER
RAFR RS T A2 ] FARY
TR BT ERA
B; 3) BIELEME e
TiERRREZRBIBAF BT E
AR, 4) BEERRRIRES
R ERITT AR AT &
FrERIRER; 5) AIESREIAE
BIEFHFE— M AR s
RIFFEIME AR A,

Currently 5 levels of inventions are
known: 1) "Non-inventive
invention": very simple invention
that does not produce any
significant impact on the evolution

193 | KBAER — S R BRMRRRS R T ENEMER, BRIEfB 5 MERNAR: 1) | TRIZIEA
Level of Invention HiREF RS =R SAH SR “JERBBMERER”: JEREERRA | General TRIZ
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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
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.

Bl BttiiE
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B FTHEERIKF
Level of Useful Function
Performance

DReSHRILIMEF TR ECARLE. &
IfMESTRRE, WK FERIEN. &
IMERTATRE, WK EERAEN. &
SIPMESFSTRIHRE, NIHKFERIEER.
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.

RENT SR
Function Analysis
and Modeling

195

BIREMEMAETRAI A SRS

—MARGUE, ERTEARNESENIEERY

BEM MR RE
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R IEEIEHEFH
B
Life Strategy of Creative | AYMEIC, LURBGHEMRINRT, MLt it
Personality EH— BB RIEMR AN ETRRERTE Theory of Creative
RPN ANEEFREE, LUR—MEE Individual
SUEMERI AR —E B R AR Development

R thak it B AR,

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 or her goals.

196 | RARGBHNIEE EMHC AT RS, HER T — MR —ERARRHCEBTILEE | RARGEHES
Line of Technical R EE RS THAEHRIER TS JUABRRI IR . Trends of Technical
Systems Evolution WA HR—LEARR. AMEEXBRIESE Some Trends of Technical Systems | Systems Evolution

T, Evolution can include several
A line presenting a general direction of specific lines of evolution.

evolution which shows a humber of specific
non-contradictory successive transformations
a technical system or its part passes through
during its evolution according to a specific

criterion.
197 | AR FHILERLLE RARFHUIRENES, (LT BETHEX
Lines of Technical NEFARRFHEBNFERARTIH
Systems Evolution BReL, BARFHMUIBELFPIIE—NETED

LUFERIHRT 2.

A collection of the Lines of Technical Systems
Evolution which brings together all the Lines
of Technical Systems Evolution that belong to
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Bl BttiiE

corresponding Trends of Technical Systems
Evolution. Each transformation in the Line of
Technical Systems Evolution is presented as a
specific Evolution Pattern.

198 | ER —MEENAHSRARRTEINERSE. ANE "BWER "HJLERME | RARRHNED
Macro-Level A supersystem where a selected component or N, 1) BR—NEBES, 2) & | Trends of Technical
a technical system belongs to. TERMRE EF=E3{YAYEESE | Systems Evolution
(NMERRIF )

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.
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