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Llenb paboTbl U OCHOBHbIE 334a4n

Work objective and main tasks

Llenb: PazpaboTtaTtb aBTOMAaTU3NUPOBAHHbIN Objective: Develop an automated module for
MOAYNb NOCTPOEHUA AOPOXKHbIX KapT TPU3-  building TRIZ project roadmaps
NPOEKTOB

Copep)kaHue: Content:

®* AKTYanbHOCTb pa3paboTku * Development relevance

* [lporHos pa3suntnAa meTo40B * Forecast of developing TRIZ project
nnaHnpoBaHusa TPU3-npoeKToBs planning methods

* MeToamnKa BblbOpa aHANNTUYECKNX * Methodology for selecting TRIZ
MHCTPYMeHTOB TPN3 B 3aBMCMMOCTU OT analytical tools based on the problem
TMna npobaemsl type

* Pe3ynbTaTthl OUEHKN 3PPEKTUBHOCTD * Results of the efficiency evaluation of
MCNONb30BaHMA MoayNs «[1opoKHbIE using the 'Roadmaps’' module

KapTbI»
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AKTYanbHOCTb pa3paboTKu

Development relevance



dopmbl npaKkTuyeckoro npmmeHeHua TPU3
Practical TRIZ application cases

. JINYHOCTb . Personality

. KOHCanTuHr . Consulting

. CTapTan . Startup

. R&D KomnaHunu . Company R&D

. TPUN3-uHdpacTpyktypa - TRIZ infrastructure
npeanpuAaTuA at the facility




TPU3-uHdpacTpyKTypa npeanpuaTma

TRIZ infrastructure at the facility

OcobeHHOCTMU: Features:

1. Hebonbwune nccnegoBatenbCKkue 1. Small-scale research units (if any)
noapaszenenns (um sooduie 2. Limited opportunities to invest in
hx Her) innovation

2. OrpaHuueHHbie 3. Immediate implementation of
MHBECTULIMOHHBIE BOSMOKHOCTY solutions at the active production
1A HOBATOPCTBA M MHHOBAL M cite

3. BHeapeHune pewseHUM cpasy Ha
NencTByloLEeM NPoOnU3BOACTBE
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TPU3-uHdpacTpyKTypa npeanpuaTma

TRIZ infrastructure at the facility

KnioueBble npobnembi: Key issues:

1. Y cOoTpyAHMKOB HET BPEMEHMU 1. Employees lack the time to solve
peLwaTb CI0XKHble Nnpobsembl n complicated problems, let alone
Tem 6osee HeT BpeMeHM YyYUTbCA learn how to do so
pewatb 3T npobaembl 2. Lengthy solution testing and

2. [nhutenbHaa npoBepKa u implementation
BHEAPEHNE PELIEHNN 3. The price of a poor decision is failure

3. UeHa ownbKkn pewieHna — to meet the production plan

HeBbINOJ/IHEHWE MNJ1aHAa
npon3BoAaCcTBAd
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Knoyesoe npotusopeyume
Key contradiction

Mpn maccosom BHeapeHnn TPU3 Bo3HMKaeT aedunumt B Mass TRIZ implementation results in a shortage of TRIZ project
pykoBogutensx TPU3-npoekToB. Nx obyyeHne 3aHnmaet managers. Their training takes quite a while. You can reduce
3HauyuTenbHoe BpemMaA. MOXKHO COKpaTUTb Yacbl Ha obyyeHne n gatb the hours of training, concentrating only on the essentials, but

TO/IbKO 6a30Bble 3HAHMSA, O4HAKO OT 3TOr0 Ha4YMHaAeT CTPpaaaTh this will degrade the quality of project execution.
KQyecCTBO BbIMOJIHEHWNA MPOEKTOB. .rgb
EC/I 0byuyaTb pyKoBoguTenen NnpoeKToB meToguke

naaHuposaHua TPU3-npoekros, TO gocturaerca
BbICOKaA TOYHOCTb NiaHMpoBaHUA npoeKros, HO npwu

IF we train project managers in TRIZ project
planning methodology, THEN the requirement
_ ‘high accuracy of project planning’ is met, BUT the

5TOM TPATUTCA 3HaUYUTE/IbHOEe BpemA Ha obyueHue. requirement ‘don’t spend training time’ is NOT met.
EC/IN He obyuaTb pyKoBoAUTENEN NPOEKTOB METOAUKEe IF we don’t train project managers in TRIZ project
nnaHuposaHua, TO Ha obyyeHMe He 3aTpaymBaeTca planning methodology, THEN the requirement
Bpemsa un Pl cpasy npuctynatoT K npoekty, HO npu saTom ‘don’t spend training time’ is met, BUT the
TOYHOCTb NIAHUPOBAHMA U, KAK CneacTBue, requirement ‘high accuracy of project planning’ is
3PPEKTUBHOCTb BbINOJIHEHMNA NPOEKTA CHUXKAETCA. NOT met.
24. MocpeaHUKa 24. Mediator
a. lcnonb3oBaTb NPOMEKYTOUYHbIN 0OBEKT, a. Use an intermediate entity that transfers or
NepeHoCALLUN NAN NepeaaroLLMn gencTamne transmits an action
6. Ha Bpema npmucoeanHuTb K 06EKTY ApYyroi b. Temporarily attach another (easily removable)
(nerkoypanaemblin) o6beKT entity to that in question
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[lpoaBneHUA NnpoTuBopeynn
Manifestations of the controversy

MpoaHanmnsnposaHo 6onee 60 TPN3-npoeKToB Ha More than 60 TRIZ projects at production facilities in the

npeanpuUATUAX aIFOMUHMUEBOM NPOMbILLNEHHOCTH aluminium industry analysed

O6Hapy»KeHHble npobnembil: Problems discovered:

® [locTpoeHune AOPOXHKHbIX KAPT HOCUT ® Building roadmaps is formal in nature. They
bOpPMasibHbIN XapaKTep, BbINONHAETCA B Ha4yane are built at the beginning of the project and
NPOEKTa M Aasiee AO0POXKHbIE KAPTbl HUKAK He never used afterwards
CNONB3YIOTCA ® The projects use TRIZ analytical tools that do

® B npoeKtax UCNONb3yTCA aHaUTUYECKNE not fit the task. The bottom line is wasted
MHCTPYMeHTbl TPU3, KoTopble He NOAXOAAT K time with zero result
3aga4e. Kak pe3ynbTat — NOTpavYeHHOoe BPEMA C o

Untimely use of TIPS tools
Hy/1IeBbIM PE3yNbTaToOM

® Ineffective use of the results of analytical

¢ HECBOEBpEMEHHOE MUCMNMOJ/1Ib3OBaHWNE procedures

MHCTPYMmeHTOoB TPN3

® HesddeKkTMBHOE MCNONb30BAHME PE3Y/ILTATOB
aHa/IMTUYECKUX npoLeayp
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[lporHo3 passnTna metToaos
nnaHuposaHua TPU3-npoeKTos

Forecast of developing TRIZ project
planning methods



[locTaHOBKaA 3a4a4M HA NPOrHo3npoBaHue
Setting a forecasting task

Llenb nporHo3unpoBaHua: cGopmmpoBaThb Forecasting objective: generate regular trends in
3aKOHOMEpPHbIE HaMnpaBAeHUA Pa3BUTUA the development of TRIZ project planning methods
MeToA,0B nNi1aHupoBaHuA TPN3-npoeKToB
O6beKT nporHo3upoBaHua: Metop, Forecasting entity: TRIZ project planning method
nnaHnposaHmAa TPU3-npoeKTos

NeFE) e :
3, — ncxoaHaa nHdopmauma o E1 — initial information about the problem
npobnemHOM CUTyauumn Ha nrbom / \ situation in any medium
HocuTene E2 — TRIZ project planning method
3, — MmeToj naaHuposaHua TPU3- 91~ J2 F — information field of interaction, whose
NPOeKTa (Ep) (E,) carrier is a TRIZ project manager.

M — nHPopmMayMOHHOE none
B3aMMOAENCTBUSA, HOCUTENIEM
KOTOPOro ABNAETCA PYKOBOAUTEND
TPU3-npoekKTa.
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JInHuu passuUTnUA metoaos nnaHnMposaHna TPU3-npoeKTos

JInHuAa JIuHuA BBeaeHUA JIHun JInHuA Mepexop B NnHumn
BBEAEHUA | pa3BUTUA Nosei | cornacoBaHuA- | gpobneHma n | HaacucTemy M K KON/IEKTUBHO-
3/1eMeHTOB | B3aumopgeincTeua | paccornacosaHma | AMHamusauum | noacuctemam (Ha | MHAMBMAYanbHOro
M CTPYKTYypU3aumum MUKPOYPOBEHb) | MCNONb30BaHUA
cuctem
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Lines of TRIZ project planning methods development

Line of Line of introducing Lines of Line of Moving to Lines of collective
introducing | and developing agreement- segmentation | supersystem and | and individual use
elements fields of disagreement and and subsystems (to of systems
interaction structuring dynamisation micro level)
n n
3N / \ / \ 22 papers
31,92——>31 2—>Mn 3233
n
// \\
Th 3
2R = ! n 2 17 papers 4 papers 4 papers
3 1 3 2 - /"///' N \\
133 32

1

My / \

/ \\ _>31- -2 7 papers 3 papers 1 papers
e < N

M

My M M

/ \ = / \ / \ 2 papers 2 papers 2 papers 1 papers
=iy D hsss 2
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[Mpumepbl

peanusauum TMHUU Pa3BUTUA

YPOBHEM MOArOTOBKMU
nonb3oBartensa

ObITb AOOaBMEHbI B METOAMKY
nnaHMpoBaHus

JInHnn
Mepexon B
INnHnsa BBegeHnsa n JNInHnKu cornacoBaHus- KONNEeKTUBHO-
JNInHnsa BBegeHunn . NnHna gpobneHus m HagcucTemy M K
pa3BuTUA nonemn paccornacoBaHus U MHOUBUAYanbLHOro
3r1IeMEeHTOB . AWHaMu3auum noacucremam (Ha
B3auMoaencTBus CTPYKTypu3aumm MUCnosib30BaHUA
MWUKPOYPOBEHD)
cucrem
YacTb waros, 611okoB
BbINONHAETCS
ViameHeHus nocnegoBatenbHocTn | Paspenenune waroB Ha 6onee
Mpumepsbl [JobaBneHne HOBbIX [JobaBneHne LMKMNoB B 3agadvenarensivu,
. LIaroB, yTOYHEHME U MErIKME N TOYHble, MeToanKa
peanusauuu NIMHUN waros, 6nokoB, MeToauKe, aBToMaTusaums nnbo Hagcuctema
corflacoBaHue LwaroB gpyr ¢ nogctpavBaeTcs nog
pa3BuTUs WHCTPYMEHTOB Laros OpraHuM3oBaHa Tak, YTo
apyrom KOHKPETHYIO CUTyaLMIO
oTnagaeT HaaobHOCTb
MX BbINOJTHATb
CornacoBaHue
Monb3oBaTtenb MOXeT
nocnenoBaTenbHOCTU
N3MEHSATb
NpUMeHeHns HCcTpymeHToB TPU3 MeTtoauka no Heckornbko
O6pasbl [Nob6aeneHne nonsa _ nocrnenoBaTenbHOCTb LLAroB; .
. Ha OCHOBE MCXOHOMN nraHMpOBaHNUIO nonb3oBartenen
BO3MOXHbIX B3aMMOOENCTBUS METOONKN npu 3mMeHeHnn/ NosiIBNEHU
. . WMHopMaLMM 1 pesyrnbTaToB CTaAHOBUTCS YaCTbtO MoryT paboTaTtb Hazg
peanusauum NMHUN NMaHMPOBaHUS C TEKYLLMMMN HOBbIX MHCTpyMeHToB TPIN3
NPUMEHEHNS UHCTPYMEHTOB, CUCTEMbI BbINONTHEHUS nraHMpoBaHNEM
pa3BuTusa pesyrnbTaTtamu npoekTa OHU 6e3601e3HEHHO MOTYT
cornacosaHue nraHMpoBaHus C TPW3-npoekToB npoekrta

© 2023, TRIZ Developers Summit
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Examples of implementing development

lines

Line of introducing
elements

Line of introducing and
developing fields of
interaction

Lines of agreement-
disagreement and structuring

Line of segmentation and
dynamisation

Moving to
supersystem and
subsystems (to
micro level)

Lines of collective
and individual use
of systems

Examples of
implementing

Adding new steps,
blocks, tools

Adding cycles to the
methodology, automating

Changing step sequences,
clarifying and harmonising steps

Breaking down the steps into
smaller and more precise
ones, with the methodology

Task generators
perform part of the
steps and blocks,

alternatively, the

supersystem should be

Images of possible
implementation of
development lines

Adding a field for interaction of
the planning methodology with
the current project results

the initial information and results of
tools application, harmonising the

planning with the user's level of
training

TRIZ tools change/appear,
they can be smoothly
incorporated into the planning
methodology

development lines steps with one another tailored to the specific situation arranged so gs to
make their
performance
unnecessary.
Harmonising the sequence of The user can change the
TRIZ tools application based on sequence of steps; when new The planning

methodology becomes
part of the TRIZ project
implementation system

Multiple users can
work on project
planning

© 2023, TRIZ Developers Summit
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MporHo3 pa3Butna metoaos naaHnposaHuna TPU3-npoekToB™

JInHnA BBegeHNA 31eMeHTOB

1.2. lo6baBneHune B metoa nnaHMpoBaHnA TPU3-NpoeKToB NMHCTPYMEHTOB, CBA3AHHbIX C MOMCKOM 3a4au. Kak
noKasana nNpakTuKa macwTtabHoro BHegpeHna TPU3 Ha npeanpusaTMax BONPOC HanpaBAeHHOro NoncKa 3aaay
ANA npopaboTkn metogamu TPU3 oo HacTOALWLErO MOMEHTA OCTAETCA aKTya /ibHbIM.

JInHnAa BBegeHunA u pasBuUTUA nonem
B3aMmopaeuncrTema

2.2. CornacoBaHue ypoOBHA AeTanm3aumnm n o6 LIMPHOCTU NNAHMPOBAHUA C YPOBHEM NOATOTOBKM PYKOBOAMTENA
TPU3-npoekTa. MeToamnka nnaHnposaHmAa TPU3-npoeKTa BblaaeT pa3Hble N0 HaNOJIHEHHOCTU A0POXKHbIE KapTbl
B 3aBMCUMOCTM OT YPOBHS NOATOTOBKN U OCBEAOMIEHHOCTM 06 MCXOAHOW CUTYALMN PYKOBOAUTENS MPOEKTA.

JInHUM cornacoBaHus-
paccornacoBaHUA U CTPYKTYypU3aumm

3.2. JobaBneHne Nnona B3aMMoaencTBnA METOAUKN NIAHUPOBAHMA C TEKYLLMMM pe3yabTaTamu TPU3-npoekTa.
YcnewHoCTb UK He YCNEeLWHOCTb MPUMMEHEHUA TOTO AW MHOFO MHCTPyMeHTa TPU3 byaeT BAMATb Ha
nocneaytouime Wwarn B NPOEKTe — A0POXKHAA KapTa NpoeKTa byaeT Bceraa B akTya/lbHOM COCTOAHUM.

NIuHua apobneHna n guHamusauum

4.2. Nepexon 0T 0606LEHHbIX U TUMOBbIX AOPOMKHbIX KAPT K UHAMBUAYA/IbHbIM AOPOXKHbIM KapTam Ans
KaK[,0ro KOHKPETHOro NPOeKTa

Mepexopn B HaacuUcTtemy U K
nogcuctemam (Ha MUKPOYPOBEHD)

5.2. MeToguKka nnaHnpoBaHua TPU3-npoekTa paclumpaeTcs 40 MEeTOANKM BbINONHEHMA Nt060ro NpoekKTa, T.K.
YKM3HEHHbIM unKkn TPU3-npoekTa ABnseTca Hambosiee NOIHbIM C TOYKM 3peHUA COObITUI U Pe3ybTaToB.
HeKkoTopble pag HcTpymeHToB TPU3, Hanpumep, AMBEPCUOHHbIV aHAIN3, MOXKET NPUMEHATLCA B l060M
npoekKTe.

JINHUU KONNEeKTUBHO-
MHAUBUAYANBHOIO MCNO/1Ib30BAHUA
cuctem

6.1. MeToaunKa nnaHnpoBaHua TPU3-npoeKToB N03BOAET OPraHM30BaTb MHAUBMAYANbHO-TPYNNOBYIO paboTy
Hag NPOEKTOM — AOPOXKHAA KapTa PEKOMEHAYET COCTaB KOMaHAbl. M HA06opOT — AOPOXKHAA KapTa
dopmumpyeTca ncxoaAa U3 pacnosiaraemoro coctaBa KOMaHAapl.

* dparmeHT NPOrHo3HoM paboThl.

Bcero B nporHo3e npeasioxkeHo 20 3aKOHOMEPHbIX HanpPaBAEHUN Pa3BUTUA METOA0B NaaHUpoBaHUA TPU3-npoeKToB, KOTOpPbIe MOrYT ObITb B3AATbI B
pa3paboTKy KaK OTAEe/bHO, TaK U B KOMMJIEKCe.

© 2023, TRIZ Developers Summit
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Forecasting the development of TRIZ project planning methods™

Line of introducing elements

1.2. Adding tools related to task search to the TRIZ project planning method. As the practice of large-scale
implementation of TRIZ at production facilities has shown, the issue of directed search for tasks to be worked
out using TRIZ methods is still relevant.

Line of introducing and developing
fields of interaction

2.2. Matching the level of planning detail and extensiveness with the level of TRIZ project manager's training.
TRIZ project planning methodology produces roadmaps of different content depending on the level of project
manager's training and awareness of the initial situation.

Lines of agreement-disagreement and
structuring

3.2. Adding a field of interaction between planning methodology and current TRIZ project results. Whether or
not the application of a particular TRIZ tool is successful or not will influence the next steps in the project, thus
ensuring that the project roadmap is always up-to-date.

Line of segmentation and
dynamisation

4.2. Moving from generalised and standard roadmaps to project-specific roadmaps

Moving to supersystem and
subsystems (to micro level)

5.2. The TRIZ project planning methodology extends to the methodology of any project execution, since the
TRIZ project life cycle is the most complete in terms of events and results. Some TRIZ tools, such as diversionary
analysis, can be applied to any project.

Lines of collective and individual use of
systems

6.1. TRIZ project planning methodology allows to organise individual and group work on the project, with the
roadmap recommending the team composition. Conversely, the roadmap is formed based on the available
team composition.

* Fragment of forecasting work.

In total, the forecast proposes 20 regular directions for developing TRIZ-project planning methods, which can be developed both separately and

comprehensively

© 2023, TRIZ Developers Summit
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MeToaunKa BbiIbopa aHaNUTUUYECKUX
UHCTpyMmeHToB TPU3 B 3aBUCUMOCTH
OT TMNa npobaembli

Methodology for selecting TRIZ
analytical tools based on the problem

type



Mpob6aembl cyLecTBYIOWUX MEeTOAUK™

1. IMnnpuveckn noaxoa K Knaccugukaumm npuBoanT K nepeceyeHmnio Tunos. Ha
NpakTuKe ans onpegeneHna Tuna npobnemel TpedyTCA ONONMHUTENBHbIE
NOSAICHEHUSA, BO3HMKAET HeonpeaeneHHoCTb Bbibopa.

2. AHanunTtndeckne MHcTpymeHTbl TPU3 cTtaBATCA B HEA(PPEKTUBHYIO CTApPTOBYIO
nosuuymio B TPU3-npoekTax.

3. Y paga paboT HET CBA3M CO MHOIMMM CYLLECTBYHOLLMMU N UCMONb3YEMbIMU B
npoektax nHctpymeHtamu TPN3, Hanpumep NCA, ®OIl1, noToKoBbIM aHanms,
MPV u T.4.

4, HekoTopble TUMbI ONpeaennTb BO3MOXHO TOSIbKO Mocrie YaCTUYHOro BbIMOSTHEHUS
npoekTta. Hanpumep, Hay4YHO-UccnegoBaTenbLCKUmM TUn.

5. HeT o4yepegHOCTU NPUMEHEHNSA NHCTPYMEHTOB BHYTPW BblAENEHHOro Tuna
NpoeKTa.

6. CrnoxHble popMynMpPoBKN TUMOB NPObnem 1 ANUHHbIE NOSICHEHUS K HAM HE
NO3BONAOT nepeHecTn anroputmsl B 10.

*Ha ocHoBaHUK nccrneaoBaHUs aBTOPOM psida paboT, NOCBSLLEHHbIX AOPOXHbLIM KapTaM Unu anroputmam BbinonHeHns TPU3-npoekToB

T2 Dty
1 W
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Problems with existing methodologies*

1. An empirical approach to classification leads to overlapping types. In real life,
identifying the type of problem requires additional explanations, as selection
ambiguity arises.

2. TRIZ analytical tools are put in an ineffective starting position in TRIZ projects.

3. A number of works lack links to many existing and used TRIZ tools in projects,
e.g. CCA, FOS, flow analysis, MPV, etc.

4. Some types can only be defined after the project has been partially completed.
For example, the scientific-research type.

5. There is no prioritisation of tools to be applied within a dedicated project type.

6. Complex formulations of problem types and long explanations thereto preclude
the transfer of algorithms into software.

*Based on the author's research of a number of works on roadmaps or algorithms for TRIZ project implementation

© 2023, TRIZ Developers Summit



YT0 06bEeauHAET CyLLecTBYIOLWUE METOANKM

The commonalities between the existing methodologies

'Not all types of technical problems that
<<BO3MO)KHO, nepeydynciieHbl HE BCE BUAblI TEXHNYECKNX I'Ip061'IeM, require customised a|gor|thms may have

ANS KOTOPbIX TpebyeTcs CBOW anroputMm.» been listed.'

'Based on |Ong_term experlence’ we «Ha ocHoBe MHOrosneTHero onbITa BCTpeLIaPOTCFI Cﬂeﬂy}OLLl,Vle

encounter the following problematic npobnieMHble cuTyaunm»
situations’

'‘Analysing more than 300 consultancy
projects and almost 20 years of
experience in innovation design

enabled the identification of the main

types of projects'

«AHanu3 6onee 300 KOHCY/IbTAUMOHHbIX NPOeKTOoB 1 no4ytn 20
neTHen neaTenbHOCTU B MHHOBAaUMOHHOM NMPOEKTUPOBaHUN
MO3BOJIN/ BblAE/INTb OCHOBHbIE TUMbl MPOEKTOB>»

© 2023, TRIZ Developers Summit C@%‘:‘) )@_/ I l RUSAL
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Mpepnaraerca MHOM Noaxoa K cO34aHNIO METOAUKM,

OT/INYAIOLLMNCA TEM...

AHanNn3 Kn4eBbIX
CI10B BXO/[0B U
BbIXOJ0B

Tun npobnemsbl 1
Tun npobnemsb! 2
Tun npobnems! 3
Tun npobnemsbl n

Tun npobnemsbl 1
Tun NpoBrembi 2 AHanuTuyeckue

Tun npo6nemb 3 NHCTPYMEHTbI TP3
Tun npobnembl n

[1pOEKTHbIN

OlbIT aBTOPOB

YTOYHEHHbIE TUMbI NPObieM — 3P EKTUBHbIE
aHanuTtndeckmne MHCTpymeHTbl TPU3 ana kaxgoro tuna

© 2023, TRIZ Developers Summit



A different approach to the methodology creation is proposed,

which is distinguished by...

Keyword analysis of
inputs and outputs

: Problem type 1
AUthOFS . Problem type 2
project * Problem type 3

experience « Problem type n

Problem type 1
Problem type 2
Problem type 3
Problem type n

TRIZ analytical tools

Refined problem types — effective TRIZ analytical tools for
each problem type

© 2023, TRIZ Developers Summit



HoBbiX nepeyeHb TMNOB Npobaem

Pe3synbTaTthbl Bepudmkaumm Ha 286
MCXOAHbIX 3agavax

 CHM3NTb MaTepuanoemMKoCTb

 HeadpheKTBHBbIE NOTOKU

* [MloBbICUTDL
npou3BoOAUTESNIbLHOCTb

 YCTpaHUTb HEeOOCTaTOK
ob0beKkTa

* YBernn4nTb PbIHOK

 Co3gaTb HOBbIN PbIHOK

 Nlonck texHonornu

1. Tlpepnaraemble HOPMYNMPOBKN BOCMPUHUMAOTCS SKCnepTaMn ogHO3HaAYHO Npu
onpeaeneHnn Tuna UCXoaHoM 3aauun.

2. PacxoxaeHusi B MHEHUSAX 9KCMEepTOB Bbl3BaHbl TEM, YTO B DOPMYIMPOBKaxX UCXOAHbIX 3a4au
MOTYyT MpOoCMaTpMBaTbCA ABE anbTepHaTMBHbIE cTpaTerum BbinonHeHns TPU3-npoekTos.

E Bce 4 skcnepTta
BblOpanv oguH Tmn
npobnemsl

B 3 n3 4 aKkcnepToB
BblGpanu ogMHakoBbIN
TMN Nnpobnemsol

= 2 3KcnepTa Bbibpanu
OAVH TVN npobnemel, a
2 - gpyron Tin

2 akcnepTa Bblbpanu
OAVH TN Npobnembl

B HeT coBnageHun
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New list of problem types

Reduced material intensity

nefficient flows

ncreased productivity

Eliminate object's
disadvantage

Increased market

New market created

Technology Search

© 2023, TRIZ Developers Summit

Verification results out of 286 initial task
formulations:

m All 4 experts chosed
one type

m 3 of 4 experts chosed
one type

m 2 of 4 experts chosed
one type and other 2
experts - other type

2 of 4 experts chosed
one type

® no hits

The proposed formulations are perceived by experts to be unambiguous in determining the

type of the original task.

Discrepancies in experts' opinions are caused by the fact that two alternative strategies of
TRIZ project implementation can be seen in the formulation of initial tasks.



CBA3b aHaAUTUUYECKUX MHCTpymeHToB TPU3 ¢ Tnamu npobaem
Relation of TRIZ analytical tools to problem types
» «CHu3uTb Mmatepuanoemkoctb» '‘Reduced material intensity’

AHann3 NNoTHOCTU PyHKUNOHANbHbIN

®CA M

I'IpO6J'IeMbI aHalin3
Problem density analysis Function Modeling Functional analysis FIM

» «HeaddhekTnBHble notokn» 'Inefficient flows'

OYHKUMOHaNbHbIN
AHanus aHanus
npegenos Function Modeling
pa3BUTUS

Evolution limits
analysis CECA

Qnenonu CtaHpgapThbl

AHann3 nNioTHOCTU [MoTOKOBbLIN

Standards
npo6neMbl aHanums

Problem density analysis Flow Analysis

» «[loBbICUTb NpousBoaAnUTenbHOCTbL» 'Increased productivity'

PYHKLUMOHANbHbLIN

onenonu CtaHpapThl

A aHanus
Hanus3 : ,
AHanna nnoTHOCTU AHanna Function Modeling

npegenos
npobrembl npoLieccoB
pas3BUTUS

Process analysis Evolution limits CECA

analysis

El-Field Standards

Problem density analysis

e L\
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CBA3b aHaAUTUUYECKUX MHCTpymeHToB TPU3 ¢ Tnamu npobaem

Relation of TRIZ analytical tools to problem types

«YCcTpaHUTb HeaocTaTok oobekTa» 'Eliminate object's disadvantage'

AHann3 NIoTHOCTU

MCA
npobnemsl
Problem density analysis CECA
«YBenuunTb pbiHOK» 'Increased market'
q)yHKgMHZ';?AZbeM anenonu CtaHgapTsl
AHanus nNnoTHoCTH MPV Function Modeling El-Field Standards
Probl n6anl IVsi BeHuMapKnHr Obeauterme
robiem densily analysis P anbTepHaTmBHbIX TC
Benchmarking Feature Transfer

«Co3paTtb HOBbIN pbIHOK» 'New market created'

AHanus nnoTHOCTU VPV O6paTHbIN
npobnemsbl ®OIT
Problem density analysis Reverse FOS

«Mowuck TexHonornn» 'Technology search'

AHann3 nNnoTHOCTU PyHKUMOHANbHbIN

BeHumapKuHr

npobnemsl aHanms
Problem density analysis Function Modeling FOS Benchmarking
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Pe3ynbtaTtbl paboTbl moayna
«[lOpOXKHble KapTbI»

Roadmaps module performance
results



OueHKa cutyauum

O06/10M KpeILIeHns: cTaTopa E3es

Tloxazats/CEpHTE OMHCAHHE

Ha yeTaHoEEe IO Jerazanes Snif IpoHCXOIHT MomoMEa rpadHToBOTO CTATOPA B BepiHeH 9acTH KpeILTeHHA.

Ileneesle MeTPHKH 5-ECTb v OfBeKTHI - 5-ECTb v OrneHra CHTYalHH: 6 1 /0

i AEmEEE MeTant “! ‘ [ | KauecTso oueHkm
Potop W 7
HCcKMOIHTE 0QIoM KPeILIeHH CTaIopa i =
- Cratop e Otnest
Veranoexa Snif [T o g
HaacncTeMer - 5-ECTb w Owpy*eHue '___."' 4 -““-n.__\___ Llenes:an MeTpMKa
& P
3

Kuamit metann i ‘ \‘\\ 2 Y g

" : = A 1 y

VeraHoEKa Snif i g

SnemeHT ‘iq gj' TpeGosanme 1
8 8

Tun npodaemsr o

HanesHocTs v
Tpedoeanne (I-1) - 1- Her ~ Cnocobsl goctTicaenns T-1 - 1- Her i btk e

Cnocobel gocTickeHnA 1
Tpedoeanne (I-2) - 1- Her ~ Crocodsr gocTikenns T-2 - 1- Her -
YTouHuTe TpeGoBanue T-1
YTO4HWTE TpebosaHue T-2

Jaement cucrever [N 1-Het v P

YTO4HWTE CNocof OoCTHREHUA T-1
YTOUHWTE CNOCoS OOCTKEHUA T-2

THZ Devmiogry
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Failure of the stator mount

Show/Hide description

At the Snif degassing unit, the graphite stator at the top of the mount fails.

Situation assessment

I E-

Situation 6 1 %

Target metrics 5—Yes Assets 5—Yes
- assessment
A L e =,
Rotor W 7
Eliminate stator mount failure i s =
Stator W S Asset
SNIF unit [ J_,---5-~~ 4
Supersystems - 5—Yes Surroundings /_,.-"' 4 “‘“-—-._ﬂ___x Target metric
4 A
3
Liquid metal ‘! ﬁ 2 !
SNIF unit i - e
Element W @ Requirement 1
N 4
Problem type
Reliability >
Requirement (T-l)—- 1—No Methods to achieve T-1 - 1—No Methods to achieve 2 Requirement 2
Methods to achieve 1
Requirement (T-2) [FE 1—No Methods to achieve T-2 [l 1—No
Clarify Requirement T-1
System element  [JEEN) 1—No Clarify Requirement T-2

Specify Method to achieve T-1
Specify Method to achieve T-2

 BuldaRoadmap

T Devioper;
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J10pOXKHaA KapTa
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Pe3ynbTaTtbl UccneaosaHuA
3P PeKTUBHOCTU paboTbl moaynA

okenepT 1 - 4 ypoBEHD,

KenepT 2 - 4 ypOBEHD,

kenepTt 3 - Mactep TPUS,

KenepT 4 - 3 ypoBEHD,

3agava % coBnageHun % coBnageHun % coBnageHun % coBnageHun CpenHee
Expert 1 — Level 4, Expert 2 — Level 4, Expert 3 — TRIZ Master, Expert 4 — Level 3,
Task % of matches % of matches % of matches % of matches Average
1 74% 83% 87% 91% 84%
2 100% 64% 92% 100% 89%
3 100% 76% 100% 84% 90%
4 100% 100% 100% 100% 100%
HeT JaHHbIX
no data available 83% 100% 90% 91%
71% 100% 100% 86% 89%
100% 100% 100% 78% 95%
HeT JaHHbIX
8 no data available 91% 100% 83% 91%
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OCHOBHbIe pe3ynbTaThl

Main results

[MlpepnoxeH nogxon K pa3BUTUIO MHCTPYMEHTA
TPN3 c nomowbto nHcTpymeHTos TPA3

Bbino/IHEH NPOrHO3 Pa3BUTUA METOAMK
naaHupoBaHmA TPN3-npoeKToB

[MpeanoxeH nogxon K pa3BUTUIO MeTOAUKN
nnaHnposaHnAa TPU3-npoeKToB Ha OCHOBE BXO40B
N BbIXO40B UHCTpymeHTOB TPU3

Pa3spabotaHa meToanKa, CBA3bIBAOLWAA TUMDI
npobaem n aHaNUTUYECKMe MHCTPYMeHTbl TPA3

[MpoAEeMOHCTPMPOBAHbI pe3ynbTaTbl PaboThbl
moayna «OueHKa cutyaumum» n «JopoxKHaa KapTa»
B Compinno-TRIZ

© 2023, TRIZ Developers Summit

An approach to TRIZ tool evolution using
TRIZ tools is proposed

Forecast of TRIZ project planning methods
development is made

An approach to the development of TRIZ
project planning methods based on the
inputs and outputs of TRIZ tools is
proposed

A method linking problem types and TRIZ
analytical tools is developed

The performance results of the 'Situation
Assessment" and 'Roadmap' module in
Compinno-TRIZ are shown
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