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TPU3 XXI Beka: coxpaHeHue npuHuunos pa3sutua TPU3 I.C. AnbTwynnepa /
TRIZ of the XXI century: preserving the principles of G.S. Altshuller's TRIZ development

Yro o6mero y TPU3 XX Beka u TPU3 XXI Beka

> B ocnoBe TPU3 3ak0HBI AMANEKTUKH, SBOITIOIMOHHBINA, CUCTEMHBIHN, (PYHKIIMOHAJIBHBIMH,

MO}IGHBHBIﬁ " IPYyrue Hay4HbIC IIOAXObI;

»  TPU3 crpoutcs Ha OCHOBE M300PETEHHI BBHICOKOTO YPOBHSI.
»  Ilpu xoudmmkre 2-x TpedoBanmii k cucteme B TPU3 umyT cocod ymnoBieTBOpuTh 00a

TpeOOBaHUs, a HE UCKaTh KOMIIPOMUCC;

» B TPU3 BBIBIAIOTCS 3aKOHOMEPHOCTH U METO/IBI ()OPMUPOBAHHS U Pa3BUTHS
M300pETaTehCKOTO MBIIUIEHUS U TBOPUYECKOTO BOOOPaKEHUS.

What do TRIZ of the XX century and TRIZ of the XXI century have in
common?

TPU3 XX Beka

TPU3 XXI Beka

TPU3 cBs3ana ¢ penieHueM
M300peTaTeNnbCKUX 3a7a4 B TEXHUKE

TPU3 npumenuma Jij1st U300peTaTenbCKuX 3ajad B
JOOBIX 00J1aCTAX

»  TRIZ is based on the laws of dialectics, evolutionary, systemic, functional,
model and other scientific approaches.;

»  TRIZ is based on high-level inventions.

»  Incase of a conflict of two system requirements, TRIZ is looking for a way to
meet both requirements, rather than looking for a compromise.;

»  TRIZ identifies patterns and methods of formation and development of inventive

thinking and creative imagination.

TRIZ of the XX century

TRIZ of the XXI century

Texnuka pazBuBaercs 1Mo 0ObEKTUBHBIM
3aKOHAM, KOTOPbIE MOTYT ObITh
WCIOJIb30BAHBI JIJISi CO3HATENILHOTO aHaIn3a
U pelIeHus] U300peTaTesbCKUX 3aJa4y

OOmiecucTeMHbIe 3aKOHBI PA3BUTHUS IPUMEHUMBI
JUISL pellieHns] M300peTaTeNnbCcKuX 3aay B JIOObIX
(yHKIMOHAJIBHO-IIENIEBbIE cucTeMax (Ou3Hec,
JIM3aiH U 1p.)

TRIZ is associated with the solution
of inventive tasks in technology

TRIZ is applicable for inventive tasks in any
field.

Koneunas nens TPU3 — popmupoBanue
CHJIBHOTO U300pETaTeIbCKOTO MBIIUICHUS Y
TBOPYECKOW JINYHOCTH

TPU3 3T0 HHCTPYMEHT HE TOJIBKO (POPMHUPOBAHUS
CUJIBHOT'O MBIIUIEHUS, HO U MHCTPYMEHT Pa3BUTUSA
IPOMBIIIICHHBIX MPEANPHUITHH 1 OM3HECA B LIEIOM

Technology develops according to
objective laws that can be used for
conscious analysis and solving
inventive tasks.

System-wide laws of development are
applicable to solving inventive tasks in any
functional and target systems (business,
design, etc.)

JUJ1s TIOJTHOLIEHHOTO MTPAKTHYECKOT 0
ocBoeHus TPU3 tpedyrotcs ronpl o0yueHus
Y TIOCTOSIHHOM TPAKTUKU €ro MPUMEHEHHS

Bpemst nnst oceoenust TPY3 MuHnMHU3UpOBaHO 32
cuer POKyCHpOBaHUS TOJIBKO HEOOXOAMUMBIX JJIs
MIPOEKTOB MHCTPYMEHTOB W MPUMEHEHUS
KOMITBIOTEPOB

The ultimate goal of TRIZ is the
formation of a strong inventive
mindset in a creative personality.

TRIZ is not only a tool for the formation of
strong thinking, but also a tool for the
development of industrial enterprises and
business in general.

Bce uncrpymentsr TPU3 npucnocobieHbr
JUTS IPUMEHEHUST HCKITIOUUTETHHO
YeIIOBEKOM

bonbas gyacTe Harpy3Kku 10 IPUMEHEHHUIO
nHcTpymMeHTOB TPU3 nepenaercss MCKyCCTBEHHOMY
VUHTEJUICKTY

Full-fledged practical development of
TRIZ requires years of training and
constant practice of its application.

The time to master TRIZ is minimized by
focusing only on the tools necessary for
projects and the use of computers.

© 2025, TRIZ Developers Summit
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All TRIZ tools are designed
exclusively for human use.

Most of the burden of using TRIZ tools is
transferred to artificial intelligence

7=

TRIZ BIOPHARMA

<%in

Summ\t




OT cTaHAAPTOB K KOMMNJIEKCHbIM CTaHAapTam /

XX| BeK/century

= —
— CranpapTtHbie U3obpetatensckue PeweHus

* TOCTPORHME WNW PAIPYLISHHE BENONLHOR MOTENK, ECIIM OKA HENONHAS WK BHINOAHRET
BPEAHYI0 DYHKLINO

» Knacc 2 PassnTie BenonbHbIX CHCTEM
* BHECENME HIMEHEHWA B PAMKAX CYLIBCTBYIOWIEN CHCTEMSI
* Vmeer 4 noaxnacca, conepxaume 23 Crangapra

» Knacc 3 3 “Ha

+ PaspaboTka PeweHHit Ha yPOBHE HAACHCTEMBI W NOACHCTEMBI
* Vmeer 2 noaxnacca, conepaaumx 6 Cranaapros.
* Knacc4 C Ha W MIMEpeHue cHCTeMm

* Pewenne npoBinem " ® npegenax
cHCTeMSI

* Wwmeer 5 noaxnaccos ¢ 17 Cranaapramm
* Knacc 5 C

* Wweer 5

AnNroputT™M NnpuMeHeHuUs CTaH4apToB
The algorithm of application of
standards

© 2025, TRIZ Developers Summit

BenonbHbIM aHanus /

| Substance-Field Analysis |

( )
Cucrema ctaHpaptoB 76 /

System of Standard 76
. J

( NIuHumM pa3suTua cuctem / )

Lines of systems
k development J

AﬂfOpI/ITM npumMmeHeHus

| application of standards
)

J
~

TunoBble CXeMbl

craHgapToB / Algorithm of fF—__,

dnenonbHbIXN aHanNu3 /
Element-Field Analysis

( )
YHMBepcaanaﬂ cucrtema

From standards to comprehensive standards

XXI Bek/century

ﬂporpamum
Program
Compinno-

@)Mnnekcm:le _
uHTepakTMeHbie | L |
CTaHAapTbl Ha =
pelieHue

ctaHgapToB / Universal
system of standards

NMporpaMmmHbIN KOMNnekc /
The software package

Compinno-TRIZ

\. J

n3obpeTaTtenbCKUx
3apauv /
Comprehensive
standards for
Solving Inventive

Qroblems /

koHcpnukToB / Typical

\ conflict patterns )

([ TNpuembl paspelieHns |

npotuBope4unin / Principles
of conflict resolution

®yHKUMOHANbLHbLIA aHanNus3

Bu-nonu MNMpunemsbl /
Bi-poly principle

[ Bbu-nonu MNpuembl / ]<_
Bi-poly principle

4 )

YHuBepcarnbHble
cTaHaapTbl / -

niversal ndar
\U ersal sta dads)

CBepTbiBaHue /

/ Functional analysis

. J

Trimming
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OT MmoHO-npuemoB K bu-nonu npuemam / From mono principles
to bi-poly principles

XX Bek/century

[MogoBHO XMMUYECKMM dNeMeHTaM, NPUEMbl O4EHb PeaKO
BCTpeyarTCcs B YACTOM BUAe. [IBONCTBEHHOMY «3aMKy»
NPOTMBOPEYMI OOSTHKEH COOTBETCTBOBATL N JBONCTBEHHbIN
«KJTHOY» MPUEMOB: NO CaMOW CBOEN CTPYKTYpe ABONCTBEHHbLIE
npueMsbl ny4ywle NnpnucnocobneHbl K yCTpaHEeHUIO NPOTUBOPEYNN, 4
YeM OANHOYHbIE (3NeMeHTapHbIe).
Kak ke ObITb ¢ Tabnuuen npuMmeHeHust nppuemoB? Hanpumep, nyctb

XXI Bek/century

50 (40 ocHoBHbIX 1 10 BcnomoraTernbHbIX) NPUEMOB
o6beanHeHbl B komnnekc n3 18 6u-nonu npnems..

50 (40 basic and 10 auxiliary) techniques are
. = combined into a complex of 18 bi-poly principle.

Tabnvua NoAcKaxeT, YTO HYXKHO 1crnosib3oBaTth Npuem 1 - ApobneHue. Mpumepbl 6U-NonyM NPUEMOB U UX CBSA3b C MOHO-NpUemMamm
Cpasy MOXHO BHECTH NONPaBKy: CHa4ana /Apobnetue, noTom Examples of bi-poly techniques and their relation to mono-
obbeanHeHne pasapobreHHbIX YacTer Nc YTO-TO elLle. orinciple

AnbTwaynnep I'. C. TBop4ecTBO Kak TouHas Hayka. - M.: CoB. paguo,

1979.- KubepHetuka, cTp. 59. Ne HasBaHue 6u-nonmn npuemos Ne
TO9 Opobnenna-06vbeanHeHus (anccoumaumm- 1,5, 42,
Like chemical elements, techniques are primarily very rare in their pure form. A accoumaumy) / Fragmentation-Unification 44,49
dual "lock" of contradictions should correspond to a dual "key": by their very (dissociation-association)
structure, dual techniques are better adapted to eliminate contradictions than T10 Hao6opot / Conversely 13
T11 | YactmyHoro unum nsbbiTouHoro aencrema / Partial or 16

single (elementary) ones.
What about the application table of the techniques? Let the table tell you that you
need to use method 1 - crushing. You can immediately make an amendment:

redundant action
T12 [O6patuth Bpes B nosb3y / To turn harm into benefit 22

first splitting, then combining the fragmented parts, plus something else. T13 Obpathov ceAsy / Feedback form 23
Altshuller G. S. Creativity as an exact science. Moscow: Soviet Radio, 1979. T14 | MpumeHeHue "nycToTel” n nopucTeix matepuanos / | 31,29,
The use of "voids" and porous materials 43,48

Cybernetics, p. 59.

vz Dovelopers \
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OT Beno/sibHOro aHasau3sa K snenoabHomy /
From Su-field analysis to Element-Field analysis

XX Bek/century XXI Bek/century

1. Anenonu (3anemMeHTblI U NONA B3aMMOAENUCTBUA) ONUCbLIBAlOT NOObIe
1. Benonu onucbiBalOT TONbKO TEXHUYECKUE CUCTEMDI cUCTEMbI

Su-Field describes only technical systems El-Field (elements and fields of interaction) describe any system

2. dnenonu oNUCbLIBAKTCS TOJNIbKO 3aMKHYTbIMU CBA3SIMU B Mogensx u
umMeloT b6ornee WMpokun Habop moaeneun

Su-Field allow for open-loop connections in models . ) ) )
El-Field are described only by closed connections in models and have a
wider set of models.

ny M l'l

N N
»/B ;/B / \|2:>3mi—'\ 3m,- -;n{ Q\%za

2. Benonu ponyckaloT He3aMKHYTble CBA3U B MoAensix

Bil——B2——B1 —B; /'3\
I
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OT cTaHAAPTOB K YHUBEpPCabHbIM CTaHAaapTam /
From standards to universal standards
XX Bechentury KOT /6 He HOCTaTOYHO CTPYKTYPUPOBaHHbIX C'ral-lp,ap'rog XXI Bechentury

k /0+30 cTpykTypupoBaHHbIX CTaHAApPTOB

Cucrema ns| / O| Standards

CTaHAapToB system From 76 not enough structured standards to 70+30 s~ $]°% =2
a = [}
structured standards cigs|fgsg| fES
S = s C s -
Finesimems - J CEFg|25ES| 5a8¢E
. e wm @ MOQENW, ECIW OH@ HeNONHAS UMK BLINONHAET L ®© E E © S~ Q - O~ E
i . S e8| cig5| 8
>Knac:e:;a:burmb;nonsuutcnmu Element-Fleld 03)- s ;T, s § g a Y o T)
. = — v > Ixao”* E
* Vmeer 4 .9“' 23¢C 8: [) S T S s o
» Knacc 3 N X " Ha = i : " : \© ©
i nm;“' S " Konuuectso cTaHaapTos 7 3 7
N Number of standards
> Knace§ C " P U1.1 CuHTe3 anenoneii/
v e Gt M 1 7 3 7
c Standards with Su-Field schemes U1.2 YcTpaHeHue BpeaHbIX cBA3eM
TaHAapPTbl C BENONbHbIMU CXeMaMu Wi u-Fi 5 anenone / Eliminationof harmful 2 14 6 14
M M connectionsin Element-Field
\ \ U2 Pa3BuTHUE 31€N0NbHbIX
By = B,—> B (B2,Bs3) ctpyKkTyp / Development of Element-| 5 35 15 35
Field structures
CraHaapThl 63 BENOMbHLIX CXeM Standards without Su-Field schemes U3 CuHTe3 1 pasBuTHE CUCTEM Ha
) ) usmepeHue u obHapyxeHue /
2.2.1. Mepexop k 6onee ynpaenaembim nonsam / Moving to more manageable fields. Synthesisand development of 2 14 6 14
If a vepole system is given, its efficiency can be increased by replacing an uncontrolled (or .
. ) . . measurement and detection systems
poorly controlled) working field with a controlled (well-controlled) field, for example, by - -
replacing the gravitational field with a mechanical one, a mechanical one with an electric BCEFO cranpapros / TOTAL standards 70 30 70
one, etc.

(i Doveiopen \
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OT 6yMa’XKHbIX aAropuTMos K nporpammHomy Komnaekcy TRIZ+LLM /
From paper algorithms to the TRIZ+LLM software package

XX Bek/century XXI Bek/century

[ 1. NMocmpoums M3 no APU3. J

AHanuns npobnemHon cutyaumm ¢ A
Analysis of the problem situation with Al

|11
T

nlporpammm

Program
Compinno-

" ' = - HopoxHble kapTel TPN3-npoekTta
20z e Road maps of the TRIZ project

HET: rp.5.1,5.2,5.5

-
S:g

£
-

E{Z.}[lonycmumonu} [4.1.1. ,aonycmumomlll} q)yH KL'.I/I OH an b H bl I‘/‘I a H aJ'I I/I3

\‘ TRIZ ‘

I et [NpnynHHO-CNeaCcTBEHHbIN aHanun3
e T Functional analysis. Causal analysis e
DOA: rp.2.1.
—— ) PelleHne nobpetaTenbCKnx
3agad ¢ ucnonb3oBannem A
—N Solving inventive tasks using Al T
, http://triz-compinno.tech/
Pl R CpaBHeHMe KoHUenuum
— (Benchmarking) v' Bbonee 500 npoekToB 1 1400
nonb3oBaTenen
""" KommyHukauus B komaHae TPU3-npoekTa ﬁ
{ lpumerHums dns peweHusi 3adayu cm. 3-20 Kracca. J t Commun|cat|0n|n the TRIZ prOJeCt team éié ‘/ More than 500 prOJeCtS and
1,400 users

i Dovelope \
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http://triz-compinno.tech/

Cxembl TUNosbix KoOHGUKTOB / Patterns of typical conflicts

1. MpoTnBOoAEUCTBUSA
1. Counteractions g./\

A penctsyeT Ha b nonesHo, HO Npv 3TOM NOCTOAHHO
WUNN Ha OTAENbHbLIX 3Tanax BO3HUKaeT obpaTHoe

A has a beneficial effect on b, but at the same time, the
opposite harmful effect occurs constantly or at certain

b
ha PPN BpegHoe gencteue. TpebyeTcs ycTpaHUTb BpegHoe stages. It is necessary to eliminate the harmful effect,

AENCTBME, COXPaHMB MONE3HOE. while preserving the useful one.
2-5. ConpsixeHHble [eNCTBUA ob MonesHoe penctene A Ha b B YEM-TO OKasbiBaeTCHA The beneficial effect of A on b in some ways turns out

Related actions

/"\ -

Ae
Ae *b
*B

BpeaHbIM OENCTBMEM Ha 3TO xe b.

MonesHoe gencteue A Ha ogHy YacTb b okasbiBaeTcs
BpeaHbIM Ans apyron Yactu b.

MonesHoe gencteue A Ha b aBnsieTcs BpeaHbIM
gencTtemem Ha B vnu Ha camo A

to be a harmful effect on the same bB.

The beneficial effect of A on one part of B turns out to
be harmful to another part of b.

The beneficial effect of A on b is a harmful effect on B
or on A itself

9 A
6. HecoBmecTMMoe peiicTeue -
Incompatible action \,>-5

NonesHoe pgenctBne A Ha B HecoBmecTMMO C
nonesHolm genctenem B Ha b (Hanpumep, obpaboTka
HECOBMECTUMA C U3MEPEHMEM).

The beneficial effect of A on b is incompatible with the
beneficial effect of b on b (for example, processing is
incompatible with measurement).

7. HenonHoe gencrBue /-\
Incomplete action aé -
fle=—==—=—¢eh \ ”
\ki‘“._d-”

——= ===

A okasbiBaeT Ha b ogHO gencTeue, a HyxHbl Ba
paBHbIX gencteua. Uinu A He gencteyeT Ha b. MiHorga
A BoobLLEe He AaHo: Hago M3MeHuTb b, a Kakum
06pa3oM - HEM3BECTHO.

A has one effect on b, and two equal actions are
needed. Or A does not act on b. Sometimes A is not
given at all: it is necessary to change b, but how is
unknown.

8. «beamonBue»
"Silence"

H.—.—.ﬁ
-—
AN -
! LY Vi l\——-lh
o

HeT uHdopmaummn (BonHUCTas NyHKTUpHasi cTpenka) ob
A, b unu B3anmogencteum A n b. NHorga gaHo Tornbko
B.

There is no information (wavy dotted arrow) about A, b,
or the interaction of A and 6. Sometimes only b is
given.

9. Heperynupyemoe geucrteue

Unregulated action - -

{

A pencteyeT Ha b Heperynupyemo (Hanpumep
NMOCTOSIHHO), @ HY>KHO perynupyemoe Lencteune
(Hanpumep, nepemeHHoe).

A acts on b in an unregulated way (for example,
constantly), but you need a regulated action (for
example, variable).

© 2025, TRIZ Developers Summit
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Cxembl TMnoBbix KoHbAukToB / Patterns of typical conflicts

3apgava 4 Problem

PeweHue 4 Solution

Cxewmbl koHdnukToB / Conflict patterns

Bu-nonu npuemsli / Bi-poly trick

YHuBepcanbHble cTaHaapTbl /
Universal standards

CBepTtbiBaHue /
Trimming

1. MpoTnBoaencTBUA

1. Counteractions a ./\

s b

M’

2-5. ConpsixeHHble AencTBUA
Related actions

Ae *b

T04. JuHamumnsaums.

T12. ObpatuTtb Bpea B Nonb3y
T14. NpuMmeHeHne «nycToTbl» Y
NMOPUCTbLIX MaTepmnanos ...

TO04. Dynamization.

T12. Turn harm into benefit

T14. The use of "voids" and porous
materials ...

/”\

/ \ 3332
31/’\_,\32 T > > / \
. 133 32

[MpyMmeHeHne NUHUN Pas3BUTUS.

Application of development lines.

6. HecoBmecTumoe gencreue -
Incompatible action T~

T02. Continuous or periodic useful action
TO7. Transitions in space and direction

/\,--/.\:>/\ s

32 33 % 2 )

7. HenonHoe pencreume
Incomplete action

T03. PereHepauunsa nnmn otopoc o6beKTOB
T04. QuHammnzaumm ...

M
/ n1\ — 31/ \32
< < 7

i . .\“-.. P ° T03. Regeneration or discarding of e
. — - objects n
TO4. Dynamization ... =
9. Heperynupyemoe gencreue TO1. Pre-action or anti-action M /”\
Unregulated action a ~ g | T10. On the contrary ... ’ v = / N\
o A1 32 N 332

1. BmecTo ogHoro
anemeHTa yHKLUMIO
BbIMOMHAET OpYrou
3NIEMEHT.

2. HeTt HeobxogumocTn B
KOHQOITUKTYIOLLLEN
dyHKLNN.

3. OBbeKT (hyHKUMM cam
BbIMOSTHAET HEOOXOAUMYHO

dyHKLUMIO.
[MpumeHeHne pecypcos.

1. Instead of one element,
another element performs
the function.

2. There is no need for a
conflicting function.

3. The function object
performs the necessary
function by itself.

Use of resources.

© 2025, TRIZ Developers Summit
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[ns n3yyeHnsa BuxpeobpasoBaHms
MeTannnyeckuin MmakeT napatlutoTta
pa3meLLatoT B CTEKNSAHHON Tpybe, MO KOTOPOW
npokaynBatoT Boay. HabniogeHue segyT
Bu3yarnbHo. OgHako 6ecuBeTHbIEe BUXPU NITOXO
BUAHbI HA doHe BecuBeTHOro noTtoka. Ecnn
OKpacuTb NOTOK, HAbnaeHME BECTU eLe
Tpy4Hee: YepHble BUXPU COBCEM He BUAHbLI Ha
doHe YepHou BoAbl. YTOObI BbINTH N3
3aTpyaHEHUS, HA MaKeT HaHOCST TOHKUIA CIOW
pacTBOPUMOWN KPaCKK - NOSyYatoTCH LUBETHLIE
BUXpKU Ha cboHe BecuBeTHOM BoAbl. K
coXareHuto, Kpacka bbICTpo pacxogyeTcs.
Ecnu e HaHeCTn TONCTLIN CNOW KpacKu,
pa3mepbl MakeTa uckaxatrortcs, HabniogeHme
nuwaeTcs cmbicna. Kak obecneunTtb
AnnTenbHoe NpoBeaeHne aKkcnepumeHTa 6es
NcKaxxeHnst popMbl MakeTa napawtora?

3apaya 0 makeTe napawoTa /

To study vortex formation, a metal mock-up of
a parachute is placed in a glass tube through
which water is pumped. The observation is
conducted visually. However, colorless vortices
are poorly visible against the background of a
colorless stream. If you color the stream, it is
even more difficult to observe: black eddies are
not visible at all against the background of
black water. To get out of the difficulty, a thin
layer of soluble paintis applied to the layout -
colored swirls are obtained against the
background of colorless water. Unfortunately,
the paintis quickly consumed. If you apply a
thick layer of paint, the dimensions of the layout
are distorted, the observation becomes
meaningless. How to ensure a long-term
experiment without distorting the shape of the
parachute layout?

https://triz-compinno.tech/project/?project_key=225

issaee \
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Mopaenb npobnemsi / Problem model

@ b
+ Bopga / Water + ConpsixkeHHOe (none3Hoe u BpeaHoe) AeucTeme
o) Re .
Related (beneficial and harmful) effects
*B
pasMuleaeT [ blurs
TIpobneMHsIe QyHKIFH i
Boga / Water pasuzeaet / blurs (yMensmaer tommuny) kpacka / Paint BpegHar |
@E@ . ; Ekpacka / Paint nekakaet dopuy /| distorts the shape (asmerser dopay) Meranmm4eckui MazeT napamoTa/ Metal mock-up of a parachute EpeIHad
Kpacka +

PEEJ[ Tpedyercs yCTPaHNTE BPEIHYIO KPACKA/  mckaxaer dopyy / distorts the METAJITHYECKHH MAKET TIAPAIIIFOTA / METAL MOCK-UP OF
byerouo: PAINT shape A PARACHUTE
DEpaLlLIWEaET
it colors
WCEaMaeT hopMmy
@ distorts the shape
Buxpw / Swirls

X

MeTannuyecknii MakeT
] napawoTa / Metal ]
mock-up of a parachute

e \
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bu-nonuv npuemsli / Bi-poly techniques

I'pad DA Hotoxn IIponecchl OHTOI0THA

IIpoonemuble GyHKIHH i
Boma / Water pazusigaet / blurs (yuMeHpmasT TommeEsy) kpacka / Paint BpeIHAA ]

Epacka [ Paint HckamaeT dopay [ distorts the shape (Esmenger dopuy) MeTannngecksd makeT napamrota /| Metal mock-up of a parachute EpegHad

TpedyeTcs YCTPAaHOTE BPETHVID HYHKIHEC KPACKA /PAINT HCKamaeT dopuy / distorts the shape METAJIIHYECKHMH MAKET ITAPAIITIOTA / METAL MOCK-UP OF A PARACHUTE
CeepTHIBAHHAE Jnenmoan

P EKOMEHIYETCH HCIIO/IB3I0OBATL Hp HEMBI:

IIpuem Omicanne

= = T14. IIpaMeHEeEHe "OVCTOTE" B DOPHCTHIX MaTepHATIOE
TO1. ITpegpapHTeILHOTO AeHCTERA HIH AHTHIEHCTEHA <p - P P

B TPH3 nog oycToTOH NOHHEMAETCE OTCYTCTEHE Yero-THOO B KaKoM-TO 00beMe. B CHTVAIHEH, KOTJa HYKHO EBeCTH

T04. Musamuzaneag EEIIECTEO B OOBEKT /714 BRINOMHEHHA TOH HIIH HHOH (VHKIHE, B HAEAIe, MOKHO EMECTO BEEIIECTEA EEOIHTE

'CTOTY: BOZOVX B KHIKOCTE HIH TESPIOS EEMIECTEC HIH KHIKOCTE B TEEPIOS ECIIECTEO.
T08. OgropogaocTE-HeooHOpOZHOCTH (MECTHOIO Ka9eCTEa) Wy (i g °PA m °PA e

a) EMeCTO TEEPIEIX 9acTel ofBeKTa HCIONE20BaTh raz000pazHEle H HHIKHE (IHEEMO H FHADPO KOHCTPVEIHH),

T10. Haobopot HATYVEHEIE H THIPOHAMOMHEHHEIE, EOZIYINHYI0 OOOVINEY, THAPOCTATHIECKHE H THIPOPEAKTHEHEIE,

T12. OE_JPETI-ITB Epeq E HOIB3Y 0] ERIIIONHHTE OOBEKT IMIOPHCTRIM HIH HCOOIEIOEATE JOIIOMHHETEIEHEIC IIOPHCTEIE AIEMEHTEL (BCTEI.'BI\H: IOOKDPEITHA

H TakK ,.‘:[E.‘Iﬂf:)z eCcIH O0BEKT V&2 BBRIIMIOIHEH NMOPHCTEIM, 34AIIOJIHHTE MOPH] KAKHM-TO ESINECTEOM

4. IlpaMeHeHRE "IYCTOTE" H NOPHCTEIX MAaTEPHAIOR E) OpPHMEHHTE [IeHY, CASIATE IeHY H3 MarHHTHOH HIH 3AeKTPOpe0IorHIecKoH JEKHIK0CTH;

7. MiaMeHEHHE (HIHKO-XHMHYECKEX NAPAMETPOR H (I20RMX IEPEXOIOR T') IOAVYaTE My CTOTY, HAMPHEMEp, Ias, H3 HMEIOMIHXCE PecypcoE hHEzHIecKHM (3IeKTPONIHS) HITH XHMHTECENM

atbderTon;

Use bubbles instead of paint. To obtain bubbles by electrolysis.

Rz Doveloper
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CraHpapTtbl / Standards

CEeepTHIEAHHEE Jaeno.an

Mexay anemerTams KPACKA / PAINT, BHXPH / SWIRLS, METALITHYECKHH MAKET ITAPAIINIOTA / METAL MOCK-UP OF A PARACHUTE mueercs DOIesHOE H EpPEIHOE E3aHMOJIeHCTEHE

Beegenne sIeMeHTa
Beegerne mona

BEegeHHe oA H

JIEMEHTA

Hzmepenne,
O0HapYEHEeHHE
[Momydenne

HHEpOpMALHE

Introduction of the
element

Field Introduction

Field and element
introduction

Measurement,
detection. Getting
information.

O

My

IX

n
n\ . -
n e e N 3332
SN & 3 n
M — e D2 T / \
. N33 2

JInEHEA BEBeIeHAA EeOIeCcTEa

3amenute KPACKA / PATNT na gpyrof aneMeHT, IpH KOTOpoM HeT epegHod dymrmun: KPACKA / PAINT nckaxaet dopmy / distorts
the shape METALTHYECKHHA MAKET ITAPAINFOTA / METAL MOCK-UP OF A PARACHUTE u dopuupyeTcs moTesHas: X-
31eMeHT HeKazkaeT dpopmy / distorts the shape METALTHYECKHH MAKET ITAPAIINIOTA / METAL MOCK-UP OF A
PARACHUTE

3amennTe METAJLIHYECKHH MAKET IIAPAINFOTA / METAL MOCK-UP OF A PARACHUTE =a IPYTOH 37MeMeHT, IPH KOTOPOM
HeT BpegHof dyvEEmEE: KPACKA / PAINT mckaxaeT dopmy / distorts the shape METAJLTHYECKHHA MAKET ITAPAIIIFOTA /
METAL MOCK-UP OF A PARACHUTE u dopuupyerca nonezsas: METALTHYECKHAN MAKET ITAPAIIIIOTA / METAL
MOCK-UP OF APARACHUTE unckaxaer gopmy / distorts the shape X-3nement

MeEgy KOHOIHETVIOMEMHE 3NeMeHTaMH EESIHTE 3NeMeHT, KOTOPEIH PAzpVIIAT EPEIHyI0 QYHEIIHIO HIH HCIIONEIVATE OKPVHCHHE 3THX
3IeMEHTOE, HX CMeCh HIH IPOH3EOJHEIE OT HHX 37EMEHTEL

B 0JHH HIH HECEOTBES KOHQIHKTVIOMIHK 3M6MEeHTOE BECIHTE BHYTPEHHEH HIH EHEIITHIOW Jo0aEKy. HenoneayHTe B Ka9ecTEE JOOAEKH
OEpyEeHHE MIEMEHTOE KOHGIHKTHOH CHTYAIHH, HX CMeCh HIH IPOHIEQTHEE OT HHX 37MeMeHTs. HenoassyHTe aneMeHTE BEHeIIHeH cpegsl
HIH HAJCHCTEMEL

Jo03apkETe 3MeMEHT HIH JO03BKY K 3IeMeHTY NpoOIeMHOH CHTYAIIHH, KOTOPEIH ORI OTTATHEAT HA ce0A HIH KOMIEHCHPOEBAN EPETHVEY
thyHELHIC.

Line of administration of the substance

IIT. Econ EEQJIHTE EEMECTED, TO MOEHO ERIMONHEHTE MONESHYH HITH YCTPAHHTE EPSTHYVED C]_]l'_‘i.-"HI_'I'_'[EIO, HO IIPH 3TOM BOIPACTYT 33ATPATEI, EOSHHEHET HGOGKO,E[HMOCTB E HOBOH FEOHCTPVEITHHH.

HEKP. HoprlH 20ieMeHT He BEOQHTCA, a NoIesHad (VHKIHA BEIIOIHASTCH HIH BEPeIHad HCIe3aeT.

[lopHECTEIE MATEPHAIEL

BuecTo 3meMeRTa HCIOIBIOEATE TIVCTOTY , EMECTO

IIOTOEA BEIMECTEA - MOTOE OVCTIOTEL, BMECTO OeHCTEHA —

© 2025, TRIZ Developers Summit

OesgeHCTBHE

<%in

Moguduranuas [lone Hapyanaz godaeka AxTHEHaZ qodaeka Ha epema Komma Hs peemmef cpeger Houezaromas Sddekrs THOOERIE EeINecTEA

Instead of an element, use 'emptiness’,
instead of a stream of matter - a stream
of emptiness, instead of action - inaction

@%:.) rE RUSAL
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CsepTbiBaHue /

Tpedyerca YCTPpAHUTE EPeIHYI0 GYHEIAID:

ITpaemebl CeepTHIEAHHE
KPACKA /PAINT OEpaNTHEAET
! 1t colors
0 METAJITMYECKHH dopmupyer /
MAKET ITAPATITIOTA / generates
METAL MOCEK-UP OF A
PARACHUTE

© 2025, TRIZ Developers Summit

KPACKA /PAINT
Jaemoan
BHXPH /
SWIRLS
As
BHXPH /
SWIELS

e €

HcKaxaeT dopuy [ distorts the shape

Buecto kpacka / Paint ¢vEEDHEIO oKpamBEaeT /it
colors EEMONHAST JpYTOH pecypcHEIH 3TeMeHT

Her BeodxonmocTH B pyHEKDEE Kpacka / Paint

oxkpamneaet /[ it colors Buxpn / Swirls.

SnemeHT Buxpn / Swirls cam erinonHzeT geficTEHe

oxkpamneaet /[ it colors Baxpn / Swirls.

D=/

TRIZ BIOPHARMA \

T ] ]
METAJITMYECKHH MAKET ITAPAIIIFOTA / METAL MOCK-UP OF A PARACHUTE

HenmonezviTe:
& OEpVEESHHE 3IeMeHTOE Kpacka / Paint, Buxpn / Swirls, Metanam9ecknii MaKeT
napamTa [ Metal mock-up of a parachute
® HX CMECE
® OPOHIEOJHEIE OT 3THX JJIEMEHTOE

& TPVIHE OISINEBEIC HITH JETEQ JOCTVIHEIS WISMEHTEl, HMEIMHECA B CHCTEME

Boszayx / Air
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N3BecTeH cnocob nccnengoBaHUs
npouecca OyroBon CBapku C
NCMOSIb30BaHMEM
OOMOJTHUTENTIBHOrO OCBETUTENA.
OpgHako npu Takom
OOMOSTHUTENTbHOM OCBELLEHNM
Hapsay C yryylleHnem
BUOMMOCTU TBEPAOro M XXUAKOro
mMartepuana, HaxoasdLlerocsi B
obnacTtu ayru, yxyawaeTcs
BUOMMOCTb MSIa3MEHHO-ra3oBoM
dasbl ctonba ayrn. Heobxoanmo
npeanoXxmTb cnocob, npu
KOTOPOM BWUOHO M Nfiasmy Ayru, u
MeTarn BOKPYr aToOn Oyru.

3apauya o Ayrosoi cBapkKe /
The problem of arc welding

There is a known method for
studying the arc welding process
using an additional illuminator.
However, with such additional
illumination, along with improving
the visibility of solid and liquid
material located in the arc region,
the visibility of the plasma-gas
phase of the arc column
deteriorates. It is necessary to
propose a method in which both the
plasma of the arc and the metal
around this arc are visible.

mﬁ/m%« rﬂ RUSAL



Mopaenb npobnemsi / Problem model

LLP
OononHUTENBHGIR \
T'padg DA HoTorR IIponeccsl OHTOI0TEA
oceeTMTens / @ B
F.dditiuna“‘lhminatﬂr —_
— - TIpobnemebie GyHRIHH

Metann (teepaeid #Enxud) | Metal (solid/liquid) sadopumupyer / informs Hadmogatens /| Observer
roHpIEKTYeT ¢ CTond gyru ceapkn / Welding Arc column aadopmapvet / informs Hadmozarens /

!

illuminates @ ~ ~
CronG oyrv cBapem [/ Tpedyercsa yerpasuts koaduankr  METAJUIL (TBERIBIM A IKHAM) / HEOOpMHEpPYET |
Welding Arc column + MO.Te3HEIX QYHKMEI: METAL (SOLID/LIQUID) informs
@ @ =
M {Tﬂepﬂlﬂ w mﬁ} CTOIIB ﬂYﬁccggi[mjld;“rELDmG Ifﬂd:;il;::ze*[ f
/ Metal {su-lid'l’iquid}

KOHQIHKT
TONEeZHELX
dyERIHE

HABITEOJTATEND /
OBSERVER

HABITKOJTATEND /
OBSERVER

TpebyeTcsA ycTpaHUTb KOH(NUKT ABYX NOSie3HbIX (pyHKLUN:

MEROpMADYET | MH(OpMUpYeT / 1. METAIJ (TBEPLI,I:IVI/)KI/I,D,KI/IVI) nudopmupyet HABJIKOOATESIA
@D informs 2. CTONBb Oyrm CBAPKWU vnHdopmnpyet HABNMIOOATENA

t

It is necessary to eliminate the conflict of two useful functions:

Haﬁnmgmenbf + 1. METAL (SOLID/LIQUID) informs THE OBSERVER
DDEE’:“ 2. THE WELDING ARC COLUMN informs THE OBSERVER

1w
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Bu-nonn npuembl / Bi-poly techniques

IIpreMbI CRepTEIBAHHAE Irenoan

P EKOMEHIYETCH HCOOIL3I0BATE HPHEM BI

Ilpuenm

T02. HenpepEEHOTO HIH NePHOAHYECKOTO IONE3HOTO AeHCTEHA

T04. MHHAMHIAMHET

5. Camoob COIVAHHEAHHA HIH NPHCOCTHHCHHA ECIIOMOTATEIEHOID 00BEETA

TO7. [TepexoAsl E IPOCTPAHCTEE H E HANPARIEHHH

T09. Mpodnenns-O0be HHEHHS (IHCCOMHANHH-ACCOMHAITHH)

T10. Hacopot

T17. HzmeHeHHe QHIHKO-XHMHEIESCKHX N3paMEeTPOE H (az0ERIX MIEPEXONOE

Techniques | Folding Elepoli

It is recommended to use the following techniques
Reception

02. Confinuous or periodic useful action

r04. Dynamization

T05. Self-service or auxiliary facility connecfion

T07. Transitions in space and direction

T09. Fragmentation-Unification (dissociation-association

X nir
T17. Changes in physico-chemical paramelers and pha Ions

© 2025, TRIZ Developers Summit
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Ommcanue

T02. HenpephIEHOTO HIH DepHOIEIECKOT0 NOIe3HOTO JelicTEOA

Jn7 noEEIMIeHnEs 30 QeKTHEHOCTH NOME3HEIE JeACTERA JODKHE] EEIIONHATECA HEIPEPEIEHO, A [T
CHHMEHHA 3aTPaT H OCE0DOMIEHHA PECYPCOE - HEPHOTHIECKH HIIH HMIVIECAMH.

a) BecTH padoTy HEIpPepHEHO (BCe IaCTH 0DBEKTa JOMKHEL ECe BpeMa paboTaTs ¢ NONHOH HATPYIKOH);
8) YCTPaHHUTE XONOCTEIE H IPOMeKyTOTHEIE XOMIEI;

E) NepefiTH 0T HempepHEHOTO JeHCTERA K NepHOJHICCKOMY (HMITYIBECHOMY )

T) eCiH JeHCTBHE ViKE OCYINECTBIASTCA IePHOAHYECKH, H3MEHHTh ePHOTHIHOCTE;
1) HCTIONB30BaTh MAy35l MekIy HMIVIbCAMH HIH JeHCTBHAMHE A APYTOTO JefCTBHA;
TIpHeM MOEHO IPHMEHATE Ha YPOBHE TEXHOIOTHIECKHX IPONECCOR, DHSHEH, XHMHE, DHOIOTHH,

COOHAIIBHEIX H DH3HEC-CHCTEM.

Deacﬂpﬁon

T02. Continuous or periodic useful action

Toincrease efficiency, useful actions should be performed continuously, and to
reduce costs and free up resources, penodically or in pulses.

a) operate continuously (all parts of the facility must be operating at full load at all times)
b) eliminate idle and intermediate moves;

c) switch from continuous aclion to periodic (puise)

d) if the action is already performed periodically. change the frequency:

e)use pauses between impulses or actions for another action;

The technique can be applied at the level of technological processes, physics, chemistry, biology.

social and business systems

e (@)

TRIZ BIOPHARMA
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Introduction of
the element

Field
Introduction

Field and
element
introduction

Measurement,
detection.
Getting
information.
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Beegenne
aMeMeHTa

Beegenmne
OIS

Beegenme
MmoIg H
IeMeHTa

Hzveperne,
oOHApVEEHHE
IlomyaeHne
HHpOpMaITHH

CraHpapTtbl / Standards

] n; P M Ns Nz CHHXpOHHZHPOEATE PAa0OTy HECTPYMEHTOE J1 H 33 E0 BpEMEHH H
L }:: o OPOCTPAHCTEES 33 CHeT BEEIEHHA Mot [13 Tak, 9Tk BEIIOTHATHCE
21 2 Ji M Az a ) i =
0be monezHsle §VHEITHH.

JIHNS BEETeHHSA NO1A Field Introduction line
IIT. Ecoi BEOAHTE OIS, TO MOKHO BRIIOMHETE IOVIEIHYED HIH YVCTPAHHTE EPeIHVIO (VHEITHIO, HO IPH 3TOM BO3pacTyT
3aTPaTH], BOZHHKHET HeOOXOTHMOCTE B HOBEIX AIEMeHTaX H KOHCTPYKIHEH.
HRP. Horoe none He BEOIHTCA, A MOIE3HAS (VHKITHA BRITICITHASTCA HIH BEpeJHAT HCIe33aeT

[Toms u3 [Tons m2 BeomHTE HA  VIpaemgeMEle YeHIeHER JHHaME3aITHE |

CHCTEMEl  EBHEIIHeH CpelH BpeMA oA (N i KTV PHpPOBAHHE 10711

[N nobilweHNs 3 PEKTUBHOCTH
pekoMmeHayeTcss AMHaMn3npoBaTh U )

Dynamization and

Structuring of the field CTPYKTYpupoBaThb NapamMeTpbl noreu,

CcormnacoBbIBaTb UX C 3J1IeMEHTaMUN N

. . n npoueccamu B CUCTEME.
To increase efficiency, it is recommended

to dynamize and structure the field
parameters and coordinate them with the
elements and processes in the system.




BbiBoabl / Conclusions

®  TPU3-XXI pa3BMBaeTCca C y4eTOM HOBbIX pPeasinii U pecypcos, BO3HUKatoWmx B XX| BeKe, coxpaHAa npu 3Tom
OCHOBHble naen n GyHAaMeHTabHble MPUHLUMNbI, 3a/10XKeHHble B TPU3 AnbTwynnepom I'.C.

® KomnnekcHble cTaHAapTbl Ha pelleHne n3obpeTaTenbCknx 3a4a4 chopmMmnpPoBaHbl Ha OCHOBE CBA3M TUMOBbLIX CXEM
KOH)/IMKTOB C Tpems cnocobamm ux paspelieHna: bu-nonm npmemamm, yHUBEpPCaibHbIMM CTaHAAPTAMM U
MHCTPYMEHTaMM CBEPTbIBAHMUA

® KomnseKcHble cTaHAapTbl peann3oBaHbl pamKax nporpammHoro Komnaexkca Compinno-TRIZ, 4onoaHUTENbHO
BKAOYAtOT B cebA pelwleHne KOHPAMKTA ABYX NOJE3HbIX PYHKLUUMI, @ TaKXKe IMHUN PA3BUTUA CUCTEM

([ J

CTPYKTYpa KOMMNNEKCHbIX CTAaHAAPTOB NO3BONAET PACAPOCTPAHATb UX HA pa3Hble obaacTh (TexHWKa, busHec,
AV3aiH), a NpU UX Pa3BUTUN, B COOTBETCTBUU C peKomeHaaumamu I.C. AnbTwynnepa, MOXKeT NCYE3HYTb
HeobxoaMMOCTb NCNONb30BaHUA TabanLbl NPUMEHEHMA NPUEMOB Pa3pPELLEHUA NPOTUBOPEYNIA

« TRIZ-XXI is developing taking into account the new realities and resources emerging in the 21st century, while
preserving the basic ideas and fundamental principles laid down in TRIZ by Altshuller G.S.

« Comprehensive standards for solving inventive tasks are based on the connection of typical conflict schemes with three
ways to resolve them: bi-poly techniques, universal standards and tools for curtailing

« Comprehensive standards are implemented within the Compinno-TRIZ software package, additionally include a solution
to the conflict of two useful functions, as well as system development lines.

« The structure of integrated standards allows them to be extended to different areas (technology, business, design), and
with their development, in accordance with the recommendations of G.S. Altshuller, the need to use a table of
application of techniques for resolving contradictions may disappear.
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