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CraHpapTbl Ha pewieHne nsobperarenbCcKux
3a/4a4y 1 UX pasButue.
Standards for solving inventive problems and
their development.
e /N

Supmm\t



OJ/IMWU. 1974 roa: KaKUMMU J0/XKHbI 6bITb cTaHAapTbl B TPU3? /
OLMI. 1974: what should be the standards in TRIZ?

AnbTwynnep: «HenocpeacTteeHHoe yvyacTue B
pa3paboTke NnepBbiX CTaHA4APTOB NpUHMMana

Altshuller: "The Baku-based OLMI group was
directly involved in the development of the first
standards."

«Base Camp»
«ba3oBbIN narepb»

NopuH KO.B.: cTaHagapThl AOMKHbI
NOABOAUTDL K PELLUEHNIO Kak K «ba3oBoMy
narepro ans BOCXOXOEHMA», a NOTOM yXe
nepexoauTb K CaMoMy pPeLUEeHuIo.

AnbTwynnep IN.C.: CtaHgapTbl 4OSTKHbI
cpasy BblBOAUTb Ha CUSTbHOE PELLEHME.

Altshuller G.S.: Standards should

: : iy Gorin Yu.V.: the standards should lead to a
immediately lead to a strong decision.

solution as a "base camp for climbing", and
then move on to the solution itself.
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KoHuenuusa craHpgaptos B TPU3 I.C. AnbTwiynnepa /

The concept of standards in G.S. Altshuller's TRIZ

[lonmkeH OTHOCUTBLCSA K LUMPOKOMY Kraccy 3agad

[ns aTnux 3agay AomkHO 6bITb 0QHO ODLLEee pelleHue

PelweHnsa gomkHbl 6biTb 00a3aTenNbHO BbICOKOrO

YPOBHS

v' CTtaHgapTbl ABNAIOTCSA pasBUTUEM NPUEMOB: B
KaX[OM CTaHAapTe coyeTaHue npuemMos n
adbdekToB

v' CTtaHgapTbl ABNAIOTCSA NPOAOIKEHUEM NTUHUN:
NpUeMbl — NapHble NPUEMbI — CTaHAAPThI

v' ®opmynbl cTaHAAPTOB B OTANYMM OT NPUEMOB
cogepxaT onmcaHme o600 EHHON
npobnembl/3agayun

v' [N cTaHAapTHbIX 3a4a4 He TpebyeTca npuMeHeHne
APU3

v' CtaHgapTbl CNOCOOHbLI NIMKBUANPOBATL

n3obpeTaTesibCTBO Kak TBOPYECKY AEATENbHOCTb U

nepeBecTn ee B pa3psaa UHXEHEPHOro

NPOEKTUPOBAHNSA PA3BUTUA TEXHUYECKUX CUCTEM

AN

https://www.altshuller.ru/triz/standards1.asp#4
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It should relate to a wide range of tasks i
There should be one common solution for
these tasks. The solutions must be of a
high level.

Standards are the development of
techniques: each standard has a
combination of techniques and effects.
The standards are a continuation of the line:
techniques — paired techniques — standards
The formulas of the standards, unlike the
techniques, contain a description of a
generalized problem/task

Standard tasks do not require the use of
ARIZ

Standards are able to eliminate invention as
a creative activity and transfer it to the
category of engineering design and
development of technical systems.



https://www.altshuller.ru/triz/standards1.asp#4

K ncropuu popmupoBaHmsa n pasButua cuctemol ctraHgaptos B TPU3 /
Towards the history of the formation and development of the standards system in TRIZ

1962-1971 — Nprembl paspeLieHns NpoTUBoOpeYnn

1973 — NapHble npuembl

1973 — Benonb

1975-1978 — Cnucku ctaHgapToB (konndecTso: 5, 10, 11, 18)

1979-1985 — Cuctembl cTaHOapTOB (KONIMYECTBO
ctaHpapTos: 50, 54, 59, 60, 69, 76)

1985 — TnnoBble cxeMbl KOHQNKTOB

1986 — Anroputm npumeHeHna ctangaptos AUCT)
1991 — OyHKUMOHaANbHLIN aHann3 B TPU3

XXl Bek

2010 — Onenonb Kak pa3suTue BeNond

2010 — YHmnBepcanbHasa cMctemMa CTaHOapToB pPeLUEHUS
n3obpeTtaTenbCckux 3agad 1 anroputmM UX NPUMeHeEHUs

2014 — Compinno-TRIZ (nporpaMMHbIN KOMINEKC)
2024 — Cnctema 6u-nonu npnemon
2025 — KomnnekcHble cTaHaapThl

© 100-GSA 2026

1962-1971 — Techniques for resolving contradictions
1973 — Pair techniques

1973 — Su-field

1975-1978 — Lists of standards (quantity: 5, 10, 11, 18)

1979-1985 — Standard systems (number of standards: 50,
54, 59, 60, 69, 76)

1985 — Typical conflict schemes

1986 — Algorithm of application of AIST standards)
1991 - Functional analysis in TRIZ

XXI century

2010 — Ele-field as a development of Vepol

2010 — A universal system of standards for solving inventive
tasks and an algorithm for their application

2014 — Compinno-TRIZ (software package)
2024 — Bi-poly system of techniques
2025 - Integrated standards




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

Yro o6mero y TPHU3 XX Bexka u TPU3 XXI Beka

» B ocuoBe TPU3 3ak0HbBI IUATCKTUKH, IBOJTFOIIMOHHbBIN, CHCTEMHBIN, (PYHKITHOHAIBHBIH,
MOJIEJIbHBIN U Ipyrye Hay4YHbIE TOIXO/IbL;

»  TPU3 crpouTcst Ha OCHOBE N300PETEHUI BRICOKOTO YPOBHSI.

»  Ilpu xon¢nukre 2-x TpedoBanuii k cucreme B TPU3 uiryt crocod yaoBiaeTBopuTh 00a
TpeOOBaHUs, a HE UCKATh KOMIIPOMHUCC;

>

B TPU3 BBIABASAIOTCS 3aKOHOMEPHOCTH U METOABI (POPMHUPOBAHUS M PA3BUTHS
M300peTaTeNIbCKOr0 MBIIIJICHHUS] U TBOPYECKOTO BOOOpaKEHUSI.

TPHU3 XX Beka

TPU3 XXI Beka

TPU3 cBsazana ¢ penieHueM
M300peTaTeNbCKUX 33/1a4 B TEXHUKE

TPU3 npumenuma Jyist U300peTaTrenbCKux 3a1a4 B
JTr0OBIX 00MaCTIX

TexHuka pazBuBaeTcs Mo 0ObEKTUBHBIM
3aKOHaM, KOTOpPbIE MOTYT OBITh
HCIIOJIB30BaHBI IJI1 CO3HATEIBHOIO aHAIN3a
Y pelIeHus] H300peTaTeIbCKUX 3a1a4

OO1uiecucTeMHbIE 3aKOHbBI Pa3BUTHS TPUMEHUMBI
JUTSL PEIICHUsT W300peTaTeNbCKUX 331a4 B JIFOOBIX
(byHKIIMOHAIBHO-1IENIeBbIe crcTeMax (Ou3Hec,
JIM3aiH U JIp.)

Koneunas nens TPU3 — popmupoBanue
CHJIBHOTO M300pETAaTENbCKOTO MBILUIEHUS Y
TBOPYECKOU JINYHOCTH

TPU3 3T0 HHCTPYMEHT HE TOJIBKO (DOPMHUPOBAHUS
CUJIBHOT'O MBILIJICHHS, HO U UHCTPYMEHT Pa3BUTHS
IPOMBIIUICHHBIX TPEANPUITHI U OM3HECA B 1IEJIOM

JIns OTHOIEHHOTO MTPAKTUYECKOT O
ocBoenust TPU3 tpeOyroTcs roibl 00ydeHus
Y TIOCTOSIHHOW IIPAKTUKH €T0 MPUMEHEHUS

Bpewmst niis ocBoenust TPU3 MunumuzupoBaHo 35,,
cueT GOKyCHUpPOBaHUS TOJIBLKO HEOOXOIUMBIX IS
MPOEKTOB MHCTPYMEHTOB U IPUMEHECHUS
KOMITBIOTEPOB

Bce uncrpymentst TPU3 npucnocobienst
JUTSl IPUMEHEHUS UCKIIFOUNTEIBHO
4EJIOBEKOM

N

bonbmas yacTs Harpy3Kku 10 IPUMEHEHHIO

nHcTpyMeHTOB TPU3 nepenaercs koMnsoTepy u

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

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

»  TRIZ is based on high-level inventions.

»  In case 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
TRIZ is associated with the solution of TRIZ is applicable for inventive tasks in any

inventive tasks in technology

field.

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.)

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.

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

The time to master TRIZ is minimized b

focusing only on the tools necessary for
projects and the use of computers.

© 100-GSA 2026
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All TRIZ tools are designed

Most of the burden of using TRIZ tools is

exclusively for human use.

transferred to the computer and artificial
intelligenc

\




OT cTaHAAPTOB K KOMMNJIEKCHbIM cTaHaapTam /

From standards to comprehensive standards
( XXl Bek/century

XX Bek/century

» Knacc 11

* TlocTpoeHue unw paspywenue
BPeaHyI0 yHKUWIO.

BENONLHOM MOAENH, ECIM OHA HENOMHAR UMK BLINONHAET

* Wmeer 2 13C

» Knacc 2 Pa3suTie BenonbHbIX cUCTEM
* BHECEHMNE UIMEHEHMTI B PAMKAX CYWIECTBYIOWIE CHCTEMb

* Vmeer 4 noaknacca, conepxaume 23 Cranaapra.

MUKpOYpOBeH|

+ Pa3paboTka pelweHmit Ha YpoBHE HAACHCTEMSI WA NOACHCTEMI

* Wwmeer 2 noaknacca, conepxalunx 6 CTaHaapros.

» Knacc 3 MNepexoa k HaacucTeme u Ha

» Knacc4 C Ha " cucTem

* Peuwenue npobnem " 8 npepenax
cucTeMbi

* Wmeer 5 nopknaccos ¢ 17 CtaHpapramm
» Knacc5C

petweHud, X A cucTeme.
* Umeer 5 17¢

AnroputT™ npMMeHeHus CTaHAapToOB
The algorithm of application of
standards
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BenonbHbIn aHanu3 /
| Substance-Field Analysis |

4 )
Cuctema ctaHpgapToB 76 /

System of Standard 76

\ J
( NIHuM passutua cuctem /
Lines of systems
q development

J
AnroputmMm npumMeHeHus h
ctaHpaptoB / Algorithm of

application of standards

J
N

TunoBble cxembl

dnenonbHbIX aHanu3 /
Element-Field Analysis

4 ™
YHuBepcanbHasa cuctema

craHpapTtoB /[ Universal
system of standards

r ™
MporpaMMHbIN Komnnekc /
The software package

Compinno-TRIZ

@)MHHGKCHbIe
MHTepakTUBHBbIe
CTaHAapTbl Ha
peweHune
n3obpeTaTesnibCKUX
3apauv /
Comprehensive
standards for
Solving Inventive

Qroblems

| 4 I'IporpaMMaN
Program
Compmno

)

koHdpnukToB / Typical
conflict patterns J
Mpuembl paspelwieHns
npotuBopeyun / Principles
of conflict resolution

\.
7

PyHKUMOHANbHbIN aHanNn3

Bu-nonu lNMpunembl /
Bi-poly principle

[

Bu-nonu lMNMpunemsbl /
Bi-poly principle

Ve

YHuBepcarnbHble

ctaHpapTbl /

\Universal standards)

~\

| Functional analysis
\ J

CBepTbiBaHue /

Trimming




OT MOHO-NpuemosB K bu-nosam npumemam / From mono principles
to bi-poly principles

XX Bekl/century

[MoaoBHO XMMUYECKMM AfIEMEHTaM, NMPUEMbI OYEHb PEOKO
BCTPeYatTCHa B YACTOM BUAeE. [IBONCTBEHHOMY «3aMKy»
NPOTMBOPEYNIN OOSTKEH COOTBETCTBOBATL U ABONCTBEHHbLIN
«KIKOY» MPUEMOB: N0 CaMOW CBOEWN CTPYKTYpe ABONCTBEHHbIE
npueMbl ny4ile NpucnocobneHbl K yCTpaHEHUIO NPOTUBOPEYNNA,
4YyeM OOMHOYHbIE (3NeMeHTapHbIe). |
Kak ke ObITb ¢ Tabnmuen npumeHeHna npuemoB? Hanpumep, nycTb

XXl Bek/century

50 (40 ocHoBHBIX 1 10 BcriomoraTernbHbIX) NPMEMOB
o6beaunHeHbl B komnnekc n3 18 6u-nonu npuembl.

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

Tabnmua NofcKaxeT, YTO HYXHO MCMonb3oBaTe npuem 1 - opobneHue. MpymMepbl 6U-MONU NPUEMOB M UX CBSA3b C MOHO-NIPUEMaMm
Cpasy MOXHO BHECTV Monpasky: cHayana aApobnenue, notom Examples of bi-poly techniques and their relation to mono-
obbeanHeHVe pa3apobneHHbIX YacTen NIc YTO-TO eLue. orinciple
AnbTwynnep I'. C. TBop4ecTBO kak TovHasa Hayka. - M.: Cos. paguo,
1979.- KubepHetuka, cTp. 59. Ne HasBaHue 6u-nonun npuemos Ne
TO9 OpobneHns-06vbegmHeHnn (gmuccoumaumm- 1,5,42,
Like chemical elements, techniques are primarily very rare in their pure form. A accouvaun) / 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 Haobopot / Conversely 13
T11 | YactuuHoro unu nsbbitouHoro aectema / 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 Bpea B nonb3y / To turn harm into benefit 22

first splitting, then combining the fragmented parts, plus something else. T13 O6parHoii ceAsu / Feedback form 23
Altshuller G. S. Creativity as an exact science. Moscow: Soviet Radio, 1979. T14 | MpumeHeHne "nycToTel" n nopucTeix matepuanos / | 31, 29,
The use of "voids" and porous materials 43,48

Cybernetics, p. 59.
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Bu-nonu npmemsl paspelleHns NPoTUBOPEYNIA

bu-nonu npuembl Ne MoHo
T01 MpenBapuUTeNnbHOrO AENCTBUA NN 10,9, 11
aHTUaencTems
T02 | HenpepbiBHOro Uau nepuogudeckoro (19,20, 41
NoJIe3HOro AencTBmsA
TO3| PereHepauua nnu otbpoc obvektos |27,34, 44
T04 AdnHamunsaymm 15, 14, 18,
21
TO5 CaMoobcny»KMBaHUA UK 24, 25, 46,
npucoeamuHeHnA BCNomoraTesibHoro 50
obbekKTa
T06 BbiHeceHUAa-KonnposaHuA 2,26
T07 lMepexoabl B NPOCTPAHCTBE U BO 7,17, 30
HanpaBAeHUN
T08 OpHopoagHoctn-HeogHopoagHoctn |3, 4, 6, 33,
(mecTHOro KavecrtBa) 40
TO9 Opobnenna-0bbegnHeHmnn 1,5,42,
(Amccoumaummn-accoumaumm) 44, 49
T10 Haoboport 13
T11 YaCcTUYHOrO UM N36bITOYHOTO 16
aencreua
T12 O6patntb Bpes, B NoNb3y 22
T13 O6paTtHoi cBA3U 23
T14| NMpumeHenue "nyctoTbl" 1 nopuctbix | 31, 29,
MaTepmnanos 43,48
T15 [Mepexopn K nerko ynpasasaembim nonam| 28, 29
M BewecTBam
T16 YnpasieHne Becom 8,12,47,
35
T17 N3meHeHne pusnKo-xummnyeckmx 35, 36, 32,
napameTpoB 1 $pa3oBbiX Nepexoa08 37,45
T18 MpumeHeHue okucanTenen nnu 38, 39,

MHEPTHOM cpeapbl

Ne Ha3sBaHue moHoO-npuema bu
31. MpumeHeHMe NOPUCTbIX MaTepuanoB | T1l4
32. l3meHeHnA OKpacKu T17
33. |0gHOpOAHOCTH TO8
34. [OT16p0Ca 1 pereHepaummn YacTen T03

N3meHeHne PU3NKO-XMMUYECKUX
35.

napameTpoB 06beKTa T17
36. [MpumeHeHWe $a30oBbIX MEPEXOA0B T17
37. NpumeHeHWe TenaoBOro pacwmnpenma | T17
38. [MpmeHeHne CUNbHbIX OKUCAUTENEN T18
39. [MpumeHeHMe nHepTHOM cpeabl T18

NMprMmeHeHNne KOMMNO3UTHbIX
40.

MmaTepunanos T08
41 MCIMOJIb3OBAHUME TAY3 T02
42 FIPVVIEM MHOTOCTYNEHYATOIO

TENCTBUA T09
43 MPUMEHEHWME NEHbI T14
44 [NPUMEHEHWE BCTABHbIX YACTEN T03
45 |BU-TPUHLLAT T17
46 MPUMEHEHWE B3PbIBYATbIX

BELLLIECTB 1 MOPOXOB T05
47 |CEOPKA HA (B) BOAE T16
48 | « MELLIOK C BAKYYMOM» T14
49 |INCCOLUMALMA-ACCOLUNALIMA T09
50 [MPMEM CAMOOPIAHU3ALNN T05

Ne HasBaHue moHO-npuema bu
1. |dpobneHuns T09
2. [BbiHeceHus T06
3. [MecTHOro KavecrBa T08
4. [AcummeTpumn T08
5. |06beanHeHus T09
6. |YHUBepcanbHOCTH T08
7. [Matpewkn T07
8. |AHTUBeca T16
9. [MpeaBapuTeNbHOrO aHTUAENCTBUSA T01
10. [NMpeaBapuTenbHOro AenNcTBmA TO01
11. BapaHee NoAf0XeHHON NOAYLUIKM T01
12. PkBMNOTEHUMANBHOCTH T16
13. |[Haobopot T10
14. |CdepounganbHocTm T04
15. AnHammn4yHocTn T04
16. [HacTMYHOro MaAM M36bLITOYHOTO AENCTBUA T11
17. |NMepexopa B gpyroe namepeHue TO7
18. Micnonb3oBaHMe MexaHUYeCKUX KonebaHui T04
19. [Meprnoauyeckoro aencrTema T02
20. [HenpepbIBHOCTN NONE3HOIO AENCTBUS T02
21. [[TpocKoOKa T04
22. |O6paTtnTb Bpes, B Noab3y T12
23. |06paTHOI CcBA3MK T13
24, NocpeaHMKA T05
25. [CamoobcnykumBaHma T05
26. [KonuposaHua 206
27 /lelleBan HeL0r0OBEYHOCTb B3aMeH 40pPOrom

" lnonroseuHoctu T03
28. BameHa mexaHW4YeCcKol cxembl T15
29. icnonb3oBaHMEe NHEBMO- U TMAPOKOHCTPYKLUMMN T14
30. Mcnonb3oBaHWe r’MHKMX 060104EK U TOHKMX NAEHOK T07




Bi-poly techniques for resolving contradictions

Bi-poly techniques Ne MoHo
TO1 Pre-action or anti-action 10,9, 11
T02| HenpepbiBHOro unmn nepuoaunyeckoro |19,20, 41
noae3Horo AencTeuns
TO3| Continuous or periodic useful action [27,34, 44
TO4 Dynamization 15, 14, 18,
21
TO5 [Self-service or joining an auxiliary facility24, 25, 46,
50
TO6 Removal-Copying 2,26
TO7 Transitions in space and direction 7,17, 30
TO8 Removal-Copying 3,4, 6,33,
40
TO9 Fragmentation-Combination 1,5,42,
(dissociation-association) 44, 49
T10 Conversely 13
T11 Partial or redundant action 16
T12 Turn harm into benefit 22
T13 Using Feedback 23
T14 [The use of "voids" and porous materials| 31, 29,
43,48
T15 [Transition to easily controlled fields and| 28, 29
substances
T16 Weight management 8,12,47,
35
T17 | Changing physico-chemical parameters 35, 36, 32,
and phase transitions 37,45
T18 Use of oxidizing agents or an inert 38, 39,

medium

Ne Name of the mono reception Bi

1. |[Segmentation T09

2. [Extraction T06

3. |Local Quality T08

4. JAsymmetry T08

Z: Si?\fg:;if;?n 182 Ne| Name of t.he mono reception Bi
7. [Nesting (“Matrioshka”) T07 31, Porou§ Materials T14
8. |Counterweight T16 32. Changing Cf)lor 117
9. [Prior Counteraction T01 33. Ho‘mogene|ty - 108
10. PPrior Action To1 34. IReject and Regenerahon of I'Darts T03
11. [Early Cushioning To1 35, Change of Phsical and Chemical

12. [Equipotentiality T16 Parameters' - 117
13. Do it in Reverse T10 36. [Phase transmon.s T17
14, [spheroidality Toa 37. [Thermal E.xr.)ansmn T17
15. [Dynamicity Toa 38. [Strong Oxidizers T18
16. |Partial or Excessive Action T11 39. [Inert Atr-nosphere_ 118
17. IAnother Dimension T07 40. [Composite materials TO8
18. [Mechanical Vibrations T04 41 | USING PAUSES 102
19. Periodic Action TO2 42 [ TAKING A MULTI-STEP ACTION T09
20. |[Useful Action Continuity T02 43 | FOAM APPLICATION T14
21. [Skip TO4 44 | APPLICATION OF PLUG-IN PARTS T03
22. [Turn the Harm to One’s Good T12 45 | BI-PRINCIPLE T17
23. |Feedback T13 THE USE OF EXPLOSIVES AND

24. [Intermediary TO5 46 GUNPOWDERS TO5
25. fSelf-service 105 47 | ASSEMBLY ON (IN) WATER T16
26. Use of Copies 206 48 | "BAG WITH VACUUM" T14
27. [cheap Short-life Instead of Costly Long-life T03 49 | DISSOCIATION-ASSOCIATION T09
28. |[Mechanical Principle Replacement T15 50 | SELF-ORGANIZATION TECHNIQUE | T05
29. [Pneumatic and Hydraulic Structures T14

30. [Flexible Shells and Thin Films T07

[ o




OT Beno/sibHOro aHanu3a K 3nenonbHomy /
From Su-field analysis to Element-Field analysis

XX Bekl/century XXl Bek/century

1. Anenonu (3anemMeHTbLI U NONA B3aMMOAENCTBUA) ONUCLIBAIOT NOObIe
1. Benonu onucbiBaloOT TONIbKO TEXHUYECKMNE CUCTEMbI CUCTEMbI

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

2. dnenonu onUCbIBAlOTCA TONIbKO 3aMKHYTbIMU CBA3AMU B Mogensx v
MMeloT bonee WMPOKNM Habop moaenewn

El-Field are described only by closed connections in models and have a
M wider set of models.

2. Benonu AoNnyCKarT He3aMKHYTble CBA3U B MoAenAX

Su-Field allow for open-loop connections in models

M4
n

. .
/B S v \?./;\%:';n{ %

Mq" M-

e S~ f
1 2 1 / 2 / \ 5 5
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OT cTaHAapPTOB K YHMBEpcasibHbIM cTaHaapTam /
From standards to universal standards
XX Bechentury [OT 76 He pocraTouHo CTPYKTYPUPOBaAHHbIX CTaH,D,apTOB\ XXI Bechentu ry

k 70+30 cTpykTypnpoBaHHbIX cTaHgapToOB

cucrema u3|/ 6| Standards

cTaHOapToB system From 76 not enough structured standards to 70+30 o~ glos% =2 g
- c 1]
structured standards sEaf|fgf | E2E
— [*T:) (2]
_ \_ J Szst|zS5eo| z3¢
» Knacc 1 MocTpoekue u paspyleHue ?enoneu s g é g g ~ E [=) 8 ~ g
F :pm"ym‘ty"::m‘ MOZENH, €CIM OHA HENOMHER MM BLINONHAET . 5 g- 3 % g_ g §. _F:J g_ 8 g-
i R e R KO Ele-Field Ss%35|s3¢2¢ S 93
. A & po i cicroan o I v > I x o I 5>
- Wmeer 4 nouxnacca.c:q'::m::ne 23 Craunapvi: e o by [} S 0T s s 9
» Knacc3n K " Ha s © : " : © el
g dopion " owcom ‘ Konuuecrso ctaHaapToB 7 3 7
. ;lv:::“:nmmaccosc 17 Cranpapramu. Number Of Standards
» Knacc 5 CTaHAapThl Ha NPUMeHEeHWe CTaHAapTOB U1.1 CVIHTe3 3nenoneﬁ/
+ rowes  ermons N 1 7 3 7
CraHgapThbl C BENOJIbHbLIMU CXeMaMu Standards with Su-Field schemes Ul.2Ycrpanenne BpeAHbix caaseil
AP 8 anenone / Elimination of harmful 2 14 6 14
n n connections in Element-Field
\ \ U2 PasBuTtHne 3nenobHbIX
= J S T— B,—=B, (B2,B3) ctpykTyp / Development of Element-| 5 35 15 35
Field structures
CraHpapThl 6€3 BenosibHbIX CXeM Standards without Su-Field schemes U3 CuHTe3 1 passBuTHe cUCTEM Ha
. . usmepeHue un o6Hapyxenue /
2.2.1. Mepexop k 6onee ynpaensembiM nonsiv / Moving to more manageable fields. Synth:sis and develo?r;ent 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 BCErO cranpaptoe / TOTAL standards 70 30 70
one, efc.
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YHUuBepcasibHaA cUCTeMa CTaHAApPTOB

Pa3genbl cucteMbl | Ha3BaHue ctaHgapros (10) O6LecnctemHuble NnHum JiuHnm passntna 8 IT JNTnHuM pa3suTKA B
CTaHpAapToB JIMHUM PaA3BUTHUA pa3BuTMA B 6usHece
TeXHUKe
U1l. CuHTe3 anenoneid (U1.1.Co3gaHue anenonbHoi T-1. JIuHKUA IT-1. Saas (Software as
CTRYKTYPbI (HOBOI‘/‘I CHCTEMbI) U.4.1. TuHuKA MCMO/Ib30BaH {SEWICE), wnu, Eaas )
Everything as a Service).
Ul.2. YctpaHeHue U1.2.1VYcTpaHeHue BpefHbIX BBEACHNA SNEMEHTOB 113 1 yxopa oT ]
p C L YeTpaHenve Bpef, U4 Nukus e IT-2. SOA (Service BUS.4.1. IMHWNA
BPEAHbIX CBA3EN B CBA3EI 3aMEHOI, U3MEHEHWNEM 3eMHbIX Oriented Architecture).
anenone WK [JONOJIHEHMEM 3/IEMEHTOB BBEACHNA 11 PA3BUTHA YC0BMIA. IT-3. Web 2.0 (Web 3.0). |HEMOYER CO3AaHUA
nonei ) v
U1.2.2 YcTpaHeHWe BpeaHbIX T e T-2. IuHuA IT-4. RIA (Rich Internet ueHHocTen (LICL)
ceni3eit Aono/HeHmem noneii U.4.3. /luus passutuay  |Application). BUS.4.2. IMHNA
= IT-5. 061a4HbIE
U2. Paseutne U2.1.1.MNosbiweHne ApobeHms U NPUMEHEHWA | g (Cloud d)OpMHpOBaHHﬂ
3NEeNONbHBIX CTPYKTYP. (3dderTuBHOCTM anenons AMHaMMU3aLAM Beu.l,efTB ] Computing). CTPYKTYPbI
U2.1. Nepexop k BBEACHWUEM SNEMEHTA. U.4.4./nHum noneu IT-6. KomniekcHas oDraHM3aLm1u
KOMMNNEKCHOMY U2.1.2.YcTaHoBneHue corfiacoBaHuA- T-3. aH3NUTUKA. P 4
anenonw npeaenbHbIX PEXUMOB ANA paccornacoBaHma U anMEHEHME IT-7. «3enedble UT». BUS-4-3- JrIMHMﬂ
nonei. CTPYKTYpU3aumm dU3nyeckmx, IT-8. VismeHenna fata- | 5/, exToB BU3HECA
CHTpOB.
u2.2. U2.2.1. MosbiweHue U.4.5.TMepexoa k XUMUYECKHX, ﬁ_g_pHHTerpauMﬂ 5 BUS.4.4. INHNA
& HaZCcuCTEMaM U1 K
MocTpoeHue ABOIHO- |3dPEKTMBHOCTM 3nenoNs A FEOMETPUUECK |coumanshbie CTPYKTYPLL. | LLeH bl M ONAATbI
ro anenons BBEA,EHUEM MO/, nogcucTemam (Ha S 1T, BT R AETs
MHKpOYpOBEHb) BUS.4.5. JIMHUA
U2.2.2.YcTaHoBneHune UAE 6ronornyecky | MOHUTOPUHI aKTUBHOCTU
MWHUM@/IBHOTO PEsKIMa AN -£4.0./IMHAX - nonb3oBaTesen. acCCoOpTUMEHTA
anemeHTa. HO/IERTVBHO T-11. Orew-namate A17 | BUS.4.6. IMHNA
WHAVBUAYaNbHOIO JIUCKOB.
U2.3. MoctpoeHue LenHoro e T-12. BUpTyanmsaums. pa3BUTUA PbIHKA
N1€nona cuctem IT-13. MoGunbHble BUS.4.7. IMHWA

U3. CuHTes n
NOoBbILIEHWNE
adpdeKTMBHOCTH
CMCTEM HA U3MEPEHUE
U obHapyxeHue
(cuctem co
CBOMCTBaMM nonei
B3aMMOJeMCTBUA)

U3.1. 06bxoaHble nyTu

U3.2. CvHTE3 1 NoBbileHne
2$PEKTUBHOCTM CHCTEM Ha
n3amepeHue u obHapyKeHue

U.4.7.InHnA pa3entua
CUCTEM B COOTBETCTBUM
¢ S-06pazHbIMK
KPUBbIMM

MPUIOMEHMA.
IT-14. MNoBbIWEHNKE
YPOBHA aBTOMATH3aLMK
(aBTOMaTM3aUMA
aBTOMaTU3aLnu).

Pa3BUTHUA NMOKRYNAaTENA.
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Universal system of standards

Sections | Name of standards (1 U} System-wide Lines of) Lines of development in IT
ol the standards systam development lines development in BEnEsinepTEtine
technology
I
1. Synthesis of elepoles  [U1.1. Creation of an electronic LT—1, The line [T-1. Saas (Software as
iyl e (ne - l:"I-T- i bof use |aES&NiC;')l i EAASSE ice)
of introductio ' verything as a Service).
U1.2. Elimination U1.2.1 Ellimination of harmful n and d ) g
. ) o o the U elemenis 4 2. The ne eparture from | -2. SOA ESEWIGE BUS.4.1.
of harmful connections connections by replacement, modification ) ) lerrestrial ICJr|entEd Architecture)
in elepol or addition of elements i e el N ERE IT-3. Web 2.0 (Web 3.0). THE Value Chain LINE
of the | s . =
U1.2.2 Elimination of harmful _ _ _ ‘T-z. Theline T4 RIA(Richintemet (CC)
] ) fields of interaction i - A
links by adding fields U.4.3 of development ard { i”\Dpllcatlon)_ BU542 THE |_|NE
) b I . ) IT-5. Cloud !
L2, The development U2.1.1. Increasing the Crushing and application of formation
of underground structures effectiveness of the electropole by dynamization line 1 of substances| [c.;.m puting. lof the 1
U2.1. Transition to introducing an element. U44 Lines and fiekis| IT-6. Comprehensive [ S
a complex J U2.1.2. Setting of alignment- == |analytics. frganization s strcire
[electropale) limit modes for misalignment Application rIfTr_; Sl fae sl
fields. and structuring of physical ) 1 Chﬁ”ges to data business fa_D“itiES
i *  |centers.
uz.z. U2.2.1. Increasing U.4.5, Transition to chemical, IT-9. Integration into BUS.4.4.
Construction of a double  |the efficiency of an elepole by suprasystems and .
3 ocial structures. PRICE and payment LINE |
elepole Introducing a fleld. subsystems (at sty IT-10. Security: Gy
. the micro level) P IR BUS.4.5.
U2.2.2. Setting 4.6 Linas biological monitering o e
the minimum mode for the B TEETEELLLL Bt

element.

of collactive

U2.3. Building a chain
fleld

U3. Synthesis and
improvement
crfthe afficiency |
lof measurement
and detection
SySlems (ysiems wilth

properties of

interaction fields)

and individual 1

use of |

LU3.1. Workarounds |

3.2, Synthesis and improvement

of ‘tl';e effectiveness
of measurement and detection systems

mystemsi

L1.4.7. The line of development
of systems In accordance
with S-shaped

curves |

IT-11. Flash memory for
[disks.

IT-12. Virtualization.
iT-13. Moblle
'applic.ations_

.IT-14_ Increasing

;he level of automation
(iauton-latic\n

automation’).

BUS.4.6. Market

development LINE
BUS.4.7.

Buvyer's development LINE.




Anroputm ncnonb3osaHua ctaHaaptos (AUCT-76) /

The algorithm for using standards (AIST-76)

[ 1. Mocmpourms M2 no APK3. ]

2 lMpecfpaszosams
M3 8 genonis. f

3. HamepeHue LWty
LEMEHEHUS P
— !
r’ 4 1. Bpedusie
CaS 3.
4. Berione
MORHEIE 7

amepeHue

DA rpd.

HET: war 4 \

3.1 fomvomuma mu
ZIMEHT LIMEDEHUR
Ha obHapyxeHUe.

oA 1.21,1.22,
124 125

HET: rp.5.1, 52 55

v

1. Jonyorumo my
BeedeHus 8ELLEecTg U
rnored

agedeHye 8eLeCTTe
w ronedi

5. BpedHeie
CBAIUTF

4.2 Aonycrmimo nuJ

geedeHUe geLlecTE U

411, JOnyemuso mu
. rioed

AA 147, 118, 123,

6. Jomy Mo mu
rp. 5.1, 5.2, 55,

agedeHue HET:

ME2HUMTIHO20 MO
6. JOonyCrmiMo m

13 Jomyocrmmo mu na
gaederue @M gewlecs u oSpazcaaHue
MazHLTIHLIX 1omei CIOMHEIX 8 Erome i
BMECTO uMeroLLLUXCR 8 ) 7. MNposepums
An2.4. Hamy ue

Beone.

D ELOOM SEHUMTTHEIX
BELUECITE 8 BEnoe.

14 Qorycrmmo au
gaedenue dofasox 8 17. MNpoeepisrs 247, 248,
UM ErOLLECH D24 QuHamwiHa fu | 4 45
BELUECITEA. henans Has
CUCEME.

13 Jomycmmumo au 18. Mpos el 240
CORTaco8 aHE! T 11. Coanacosati

Aa 111 —1.1.6
p.d.2,
HET: 5.1, 5.2, 5.5

AA P2

— (=)

9 Honycrmuma mu .
244,

10, Juuamuyna mu HET:222-224
CLCTeMa?
HET: m

HET: 2.2.5, 2.2.6,
431, 1p5.3, 54

i OuHEMURE
BEM SHITIOR
BEMOMA.

rp.5.3, 5.4

18 Jomycrmmmo mu nA:
UEMONLI0BAHUE 2411,

ZSKITIDLY SCHUX MOt u D412

BNEKMIPUYECKLX TIOKDE.

~ -

fpumenums A peweHus sadadyu cm. 3-zo knacca. ‘

\

coznacogana
OLHIM LKE 37EM SHITIOR
hernona.

© 100-GSA 2026

aeedenue O A
AoGae0K 80 BHELUMHIC KD 245, CITIRYRITYDE! U 3MEM SHTH!
444 BTEM SHITIOR GHEMoA. BEMOTA.
HET: Aa
2,410,
19, MposepLITE 445 12 CoznacoeaHa

HET:2.31-22373,

432 433

rI.Eu'Ha Minislry of Heallhs acraing b 4RIZ. ‘]

2 Transfomm the Minksoy
oft o avepd.

Me s unamant

3. Measungment or
change?

A Isit ecceplable o
Gl es v

YE5: 121,132
ETREL

NO: 51,52 55

4.1. Harmiul

onneachions.

4. |= Wapol
comgplate?

v

1. Is fhe infroduction — -
of substances and M4 =. 4.1.1. i is permissizie to
=3m fz fiz inboduction of substances | fintroduce subslancas and
I =3 R fields

e e . YES: 1.1.1-1.1.8
ZNEj:hi::.1g.'J|'.]5.12:s'51.g.'a' L L.Etﬁzéj.s.z. 55

YES: gr2.1.

Is the formation

13. |z it acceptable
of complex wepoks cEplable?

o infroduca FM gulﬁ_s‘:ﬁjﬂ.ces
..apd mannetic figlds

s TERD S Tose svailabie in vES2D
tha field? YT

T. Check
far the
rzzence of feromasntic

substances in the field.
9. 15 it acoeptable to -
[ fa [ ¢ 2404 2.42- replacs e et YES:Z21.
. Hao

17. Check
WESI245 | whether
4.4.3 WES: Z.4.5.
a4

14. 15 it acceptable to
add additives

fo ewisting
substancas?

HET:2.2.2-2.2.4

10. 1% the Pl system
dynamic?

HET:
18. Check 249
oA whether the '
246, ctures of
4.4.4 2amaniz 3= ol
N
2,410,
o, . 19. Check 145
== whether 57 54
a4 HET: 2.3.1-2.3.3,

432 433

of eleciric fislds and glectic: | 3744 | thedmanis
currents acceptable?




Anroputm ncnonb3osaHua ctaHaaptos (AUCT-2010) /
The algorithm for using standards (AIST-2010)

)| 1. Modenb 3adayu: KOMMOHEHMbI, OYHKUUU, MPOMUBOpPeYUst |
v

| 2. Mpeobpasosamb Modenb 3adayu 8 Qnenons |

3. 3adaya Ha M3mepeHue? |

Her YempaHeHUe
] 8pe0dHbIX ces3el
| 4. Snenonb MOMHbIG? — Cm. 1.2.1,
CuHmes fa 1.2.2.
Nsmepumenerozo ™5 Fomy, nu epedHble cesiau? Passumue
anenonss Cm. 3.1, Her H cm. 2.1.1.,
3.2. He 2.2.1., 2.3

| 6. Cssa3b mexdy OnemeHmamu docmamoyHa?

Aa ¢
7. Heobxodum nu Max—Min pexum
83aumoodelicmeusi 35IeMeHmo8? DOa

Het ¢

8. Heobxodumo nu noebiwiame 3¢bghekmusHOCMb
83aumodelicmausi asieMeHmos ?

Na ¥

9. lNepelimu k nuHuaM passumusi dnenoneu:
- BeedeHusi anemeHmMos;
- BeedeHusi noned,
- [pobneHus u OuHamusayuu,
- CoznacosaHusi U cmpykmypu3sayuu,
- lNepexoda e Hadcucmemy u 8 modcucmemy
- KonnekmusHo-uHougudyaribHble cucmembi
- S-0bpasHoe paszsumue cucmem

v

Het

10. Bmopu4Hble 3adadqu ECTb? le—
y Her

| 11. 3agepweHue pabombl |

© 100-GSA 2026

)| 1. Task Model: components, functions, contradictions |

| 2. Convert the Task Model to an Ele-field |

3. The task of measuring? |

No Eliminating
harmful
| 4_Ele-field full? 1 Ne |\ connections St.
2.1, 1.2,

Yes L*

[5. Are there any harmful connections?
No

Synthesis of the
Measuring Ele-
field St. 3.1, 3.2.

Development
St. 2.1.1,,
221,23

No
[6. Is the connection between the Elements sufficient?
T

Yes v
7. Is the Max—Min mode of interaction of elements
necessary? Yes
No ¢
8. Is it necessary to increase the effectiveness of the
interaction of elements?

Yes +
9. Go to the lines of development of Ele-field:
- Introduction of elements;
- Introduction of fields,
- Fragmentation and dynamization,
- Coordination and structuring,
-Transition to a supersystem and a subsystem
- Collective-individual systems
- S-shaped system development

v

No

I 10. ARE THERE ANY Secondary Tasks?  |¢—
y No

| 11. Completion of work |

There are




OT 6ymarKHbIX aZArOPUTMOB K nporpammHomy Komnaekcy TRIZ+LLM /
From paper algorithms to the TRIZ+LLM software package

XX Bekl/century XXl Bek/century

{ 1. Mocmpoums M3 o APU3. ]

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

iy
T

ﬁporpammm

Program
Compinno-

HopoxHble kapTbl TPN3-npoekTa
Road maps of the TRIZ project

OA:1.2.1,1.2.2,
24,125
HET: rp.5.1,5.2,5.5

E\k: %

r
U

) (S (bt PYHKLMOHAMBHBIN aHanua \ TRIZ
117 118125 L Br11-1s [MpUYNHHO-CreaCTBEHHbIVM aHanms3
Functional analysis. Causal analysis ®
DA:rp.2.1.
—— ) PeweHne naobpertarenbckmx
NV eraen. [Pfmemmen] oo 3ajaud c ucnonb3oBaHvem N
e | 54524 —ED Solving inventive tasks using Al AN
: http://triz-compinno.tech/
oo CpaBHEHWE KOHLLENLMiA
—— %] (Benchmarking) v' Bbonee 500 npoekToB 1 1600
nornb3oBaTenen
KommyHuKkaums B komaHae TPU3-npoekTa ﬁ
[ lMpumeHums 0ns peweHus 3adadu cm. 3-20 Kacca. } i Communication in the TRIZ projeCt team éié ‘/ MOI'e than 500 prOJeCtS and
1,600 users

© 100-GSA 2026



http://triz-compinno.tech/
http://triz-compinno.tech/
http://triz-compinno.tech/

Cxembl TunoBbix KoHbAukToB / Patterns of typical conflicts

1. MpoTuBoaencTBUA

1. Counteractions a ./\

A pencrtByeT Ha b nonesHo, HO NPY 3TOM MOCTOAHHO
NN Ha OTAerbHbIX 3Tanax BO3HWKaeT obpaTHoe

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

*b
b SN g BpegHoe gencteune. TpebyeTcsa yCTpaHUTb BpegHoe stages. It is necessary to eliminate the harmful effect,

AencTBne, CoxpaHuB rnosnesHoe. while preserving the useful one.
2-5. ConpsixXeHHble fJencTBus .6 | [NonesHoe aencteme A Ha b B 4EM-TO OKa3biBaeTCs The benéeficial effect of A on b in some ways turns out

*B

Related actions
/‘\ e

Ae *b <
\-"'\N\/‘fl

BpeAHbIM AENCTBMEM Ha 3TO Xe b.

lMonesHoe gencteme A Ha ogHy YacTb b okasbiBaeTcs
BpeaHbIM Ana apyron Yactu b.

lNonesHoe gencteme A Ha b siBnsieTcs BpeaHbIM
aencrtemem Ha B unm Ha camo A

to be a harmful effect on the same b.

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

< A
6. HecoBmecTumoe gencreue '\
Incompatible action _>°B

None3Hoe gencteBue A Ha b HecoBmecTUMO €
nonesHbiM gencremem B Ha b (Hanpumep, obpaboTka

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

i HECOBMECTMMA C UBMEPEHMNEM). incompatible with measurement).
7. HenonHoe gencTBUE /-\ A okasbiBaeT Ha b ogHO gencTeue, a HyXKHbl ABa A has one effect on b, and two equal actions are
Incomplete action aé - paBHbIx aencteusa. inu A He gencteyet Ha b. MIHoraa needed. Or A does not act on B. Sometimes A is not
[ Y P p———r Yo P4 A BoObGLLEe He JaHO: Hago M3MeHUTb b, a Kakum given at all: it is necessary to change b, but how is
~ obpa3om - HeM3BECTHO. unknown.

———— =}

8. «beamonBue» Ao—— o ob

HeT nHdopmaumn (BonHUCTas NyHKTMpPHas cTpenka) oo

There is no information (wavy dotted arrow) about A, b,

"Silence" ;N N A, b vunn B3anmoaencteum A n b. VlHorga gaHo Tonbko or the interaction of A and 6. Sometimes only b is
NS B. given.

9. Heperynupyemoe gencreue A penctByeT Ha b Heperynvpyemo (Hanpumep A acts on b in an unregulated way (for example,

Unregulated action a - MOCTOSIHHO), @ HYXXHO perynupyemoe gencTene constantly), but you need a regulated action (for

(Hanpumep, NnepemeHHoe).

example, variable).

© 100-GSA 2026




Cxembl TUNoBbix KOHGAUKTOB / Patterns of typical conflicts

3agada 4 Problem

PeweHue 4 Solution

Cxembl koHdnukToB / Conflict patterns

Bu-nonu npunewmsi / Bi-poly trick

YHuBepcanbHble cTaHaapThbl /
Universal standards

CeepTbiBaHue /
Trimming

1. MpoTuBopencTBUA

1. Counteractions a ./\‘

T04. QnHamunsauums.

T12. O6paTtuTb Bpeq B Nosnb3y
T14. NpuMeHeHne «nycToTbI» U
NOPMUCTLIX MaTepuanos ...

T04. Dynamization.

T12. Turn harm into benefit

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

/"\

/N

133 32

/N

/ \"’" ’—rh,az

M e~ IJ2

[MpymeHeHe NMHUIN Pas3BUTUS.

Application of development lines.

6. HecoBmecTmoe gencreue -
Incompatible action T~

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

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

32 33 < 32

7. HenonHoe gencrTBue
Incomplete action

T03. PereHepauuns unm otépoc o6bekToB
T04. QuHamusaumm ...

/n1\:>31/ \32

fle=——m——mob H'\\H_‘//.B TQ3. Regeneration or discarding of ey \
————=sh objects n
T04. Dynamization ... =
9. Heperynupyemoe gencreue TO1. Pre-action or anti-action T n
Unregulated action A ___p | T10. On the contrary ... P W=
o 1 32 N 3332

1. BmecTo ogHoro
anemeHTa yHKLUMIO
BbIMOMNHAET Opyrou
3NeMeHT.

2. HeT HeobxogmmocTu B
KOH(NUKTYIoLLEen
dYHKLUNN.

3. O6beKT hyHKLMM cam
BbINOSTHAET HEOBXO4MMYIO

PYHKLMIO.
MpuMeHeHne pecypcoB.

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.
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3apauya 0 makeTte napaiwtota /

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

© 100-GSA 2026

[Ans n3yyeHna suxpeobpasoBaHnsd
MeTasrIM4YEeCKN MakeT napaiwuora
pasMeLlaloT B CTEKNAHHOM Tpybe, N0 KOTOPOU
npokayunsatoT Bogy. HabniogeHuve seayr
Bu3yanbHo. OgHako 6ecuBeTHbIE BUXPU NITOXO
BUAHbI HA poHe BecuBeTHOro notoka. Ecnu
OKpacuTb NOTOK, HabaeHWe BECTU eLLle
Tpy4HEe: YepHble BUXPU COBCEM He BUAHbLI Ha
dooHe YyepHou BoAbl. YTOOLI BLINTY 13
3aTpyaHEHMs, Ha MakeT HaHOCAT TOHKUI CIow
pPacTBOPUMOW KPacKu - NOfy4artoTCA LBETHbIE
BUXPU Ha dooHe BecuBeTHoM Boabl. K
coXaneHuto, Kpacka bbICTpo pacxogyeTcsi.
Ecnu e HaHeCTu TONCTLIN CNOW KpacKw,
pa3Mepbl MakeTa UckaxkatoTcsl, HabnogeHme
nuwaetca cmbicna. Kak obecnevntb
AnnTenbHOe NpoBedeHne akcnepmmeHTa 6e3
NCKaxxeHusi popmbl MakeTa napawtora?

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 paint is applied to the layout -
colored swirls are obtained against the
background of colorless water. Unfortunately,
the paint is 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
https://triz-compinno.tech/project/?project_key=225
https://triz-compinno.tech/project/?project_key=225

Mopaenb npobnemsi / Problem model
O b
Bopna / Water ConpsikeHHoe (none3Hoe u BpeaHoe) AoencrTeune
+ - + n-<‘ Related (beneficial and harmful) effects
G=» -

Bopaa / Water pasmsieaet / blurs (yMessmaer Tonmusy) kpacka / Paint BpeHAT |
conep#MT [ contains . Epacka/ Paint mekaxaer dopuy / distorts the shape (wavenzet dopuy) Metanmuweckuf maket napamrota / Metal mock-up of a parachute EpeIHAA
kpacka /
PEEJ[ Tpedyerca ycTpaHNTE EpETHYID KPACKA/  mckaxaer dopny |/ distorts the METAJITHYECKHH MAKET IIAPAIIIIOTA / METAL MOCK-UP OF
byEKIHI: PAINT shape APARACHUTE

DKpaLIWEaET
it colors
WCKaMaeT hopmy
@ distorts the shape
+ Buxpw ! Swirls +

A

MeTtannuyeckuid MakeT
(] napawoTta / Metal @
mock-up of a parachute
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bu-noauv npuemnbl / Bi-poly techniques

I'padg DA Iotoxn IIpomecchr O=TO.10THA

ITpobnemubie dyHEITAH i

Boga / Water pazueieaet / blurs (yMeHBImaeT TommeHy ) Epacka / Paint BpegHan O

Epacka / Paint Hckaxaet dopuy [ distorts the shape (w3menaer bopuy) MeTanauuecksi MakeT napamrora /| Metal mock-up of a parachute EpemHas

Tpebdyercs ¥CTPaHHETE BEPeIHYI0 QYHEKIHHC KPACKA /PAINT HcEaxaeT dopyy [ distorts the shape METATJIHYECKHI MAKET [IAPAIITIOTA / METAL MOCK-UP OF A PARACHUTE
CpepThIBaHHAE Jaenoan

PEROMEH,E[}'ETCH HCIOOJAB30OBATE HPHEM bI:

Ilpuem OmHcarne

" ™ "
TO1. ITpegpapHTeIbHOTO JeHCTEHA HIH AHTHIEHCTEHA T14. Ilpuvererne "OYCTOTH" B HOPHCTEIX MaTepHa 0B

B TPH3 nog oycToTOH MOHHEMAETCH OTCYTCTEHE 9ero-THOO B KAKOM-TO 0DBeMe. B CHTValHH, KOTJa HYKHO EBECTH

T04. Munamnzanmg BEIIECTED E 00BEKT A7 BEINOIHEHHT TOH HIH HHOH (VHENEH, B HIeate, MOKHO EMECTO BEEIIECTEA EEOIHTE

'CTOTY: BOZOVX B SEHIKOCTE HIH TESPI0S ECMIECTEO HIH XHIKOCTE E TESPIOS ECIECTED.
T08. OpuopogHOCTH-HEOMHOPOOHOCTH (MECTHOTO Ka9eCTEA) Iy ¥ EpA m cpA =

a) EMECTO TEEPIEIX JacTefi 00BEKTa HCIIONE30BATE [A3000paHEE H KHIKHE (THEEMO H THIPO KOHCTPVEITHH),

T10. Haobopot HAaTVEHEIE H THIPOHAMOMHEHHEIE, BOIOYINHYIO MOOVIIKY, THIPOCTATHIECKNE H THIPOPSAKTHEHEIES,

. 0) EEIMOTHATE OOREKT TOPHCTEIM HIH HCOOIBIORATE JOMOTHHTENLHEE IOPHCTEIE 3NeMEHTH (ECTABKH, MOKPEITHA
T12. O6paTHTE Bpel B OONE2Y ) LD I P ( - IIDEP

H TaK Jatee), €CIH 0OBEKT VS BEIIONHEH MOPHECTEIM, 3M0THETE IOPE KAKHM-TO BeINeCTBOM;
4. TlpeveHeHHes "My CTOTEL" H IOPHCTEIX MATEPHATIOR E) OPHMEHHTE [I€HY, CAelaTk NeHY H3 MarEHTHOH HIH 3IeKTPOpe0IorHiecKoH JKHIKOCTH;,
T') MOMYYaTh MyCTOTY, HATIPHMED. Ta3, H3 HMEWIIHXCA PECYPCOR DHIHIeCKHM (3TEKTPONHE) HITH XHMHYE CEHM

s derToM;

7. HameHeHHE fl}HEHKD—XHMH‘EECKIE{ DapaMeTpOoE H ¢aaom=1x NepexoIoe

Use bubbles instead of paint. To obtain bubbles by electrolysis.
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bu-noauv npuemnbl / Bi-poly techniques

Graph FA Flows Processes Ontologie
Problematic functions e
Bopa / Water pasueigaet / blurs (yuessmaer Tommmey) kpacea / Paint harmfisl 7
rpacka / Paint mckamaet dopuy / distorts the shape (EsmerseT dopary) MeTammmecssi MareT mapanmota | Metal mock-up of a parachute harmfil

Itis required to eliminate the harmful furcion: ~ KPACKA /PAINT  mcramaer dopoey | distorts the shape  METAJLTHUECKHE MAKET ITAPAIIFOTA / METAL MOCK-UP OF A PARACHUTE
Convolution Elefields

Recommended methods:

Method Description

E14. Application of "void" and porous materials

In TRLY, "void ™ imeans the abseice of sometning in a certain volume. In a situation where it is necessary
EQ4. Dynamization to introduce a substance into an object to perform a particular finetion, ideally one can introduce a void
instead: air into a liquid or solid, or a liquid into a solid.

a) instead of solid parts of the object, use gaseous and liguid ones (pneume- and hydro-structores);

E01. Preliminary action or anti-action

E08. Homogeneity-Heterogeneity (local quality)

E10. Reverse inflatable and hydro-filled, air-cushion, hydrostatic and hydroreactive;

E17. Turn harm into benefit b) malke the object porous or uze additional porous elements (inserts, coatings, ete); if the object i3
already porous, fill the pores with some substance;

E14. Application of "veid" and porous materials c) apply foam; create foam from mapnetorheological or electrorheclogical fluid;

d) obtain voids, e.g., gaz, from available resources by a physical (electrolysis) or chemical effect;

E17. Changing physico-chemical parameters and phase transitions == s
) structure, order, and dynamize the existing void within the object.

Use bubbles instead of paint. To obtain bubbles by electrolysis.
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CpaBHeHue c Tabauuen AnbTwaynnepa /
Comparison with the Altshuller table

Cranpgaptbl. be3 Tabnuubl Bi-poly.

PBEOI\I‘EHI[}'ETCH HCOOIBIOEATE HPHEM bI.

ITpuem

T14. IlpumeHeHHe "Iy CTOTE" H MOPHCTEDN MAaTEPHATIOE

17. HameneHde (QHIHEO-XHMHYSCKHX I3paMeTPOE H (Ja30BERIX IePeXOnD

Ta6bnuua AnbTwynnepa. bu-nonu npuemsbl.
BbibpaHHble napbl NnapameTpos

12. dopma 23. lNoTepun BewecTBa

CranpapTbl. be3 Tabnuubl Bi-poly.

El4. Application of "void" and porous materials

E17. Changing physico-chemical parameters and phase transitions

Tabnuua AnbTwynnepa. bu-nonu npuembil.
Chosen parameters pairs
12. Shape 23. Material loss

Tl4. [pmMeHeHMe ''MyCcTOTH'" M NOPMCTHX MaTEepPMaJIOB

T1l7. WsMeHeHME (MBMKO-XMMMUECKMX NapaMeTpoB u baBoBHx
rnepexomnoB

T09. OpobneHmsi-O6remamHeHMs: (IOUCCoOLMaUMM-aCCOLMALNN)

rld. Application of "void" and porous materials
El7. Changing physico-chemical parameters and phase
transitions

E09. Fragmentation-Combination (dissociation-
association)

T08. OnmHOpOZHOCTM-HEeORHOPONHOCTM (MECTHOT'O KadecTBa)
Tl5. [lepexom K JIeI'KO YIPAaBJSIEMEIM MNOJISIM M BelleCTBaM

Tabnuua AnbTwynnepa. MOHO npuemsi.
03. MECTHOIO KAYECTBA

EO8. Homogeneity-Heterogeneity (local quality)
E15. Transition to easily controlled fields and
substances

Ta6nuua AnbTwynnepa. MOHO npuemsl.
03. LOCAL QUALITY

05. OGLEAUHEHUA 05. MERGING
29. ICNOJIb3OBAHME NMHEBMO- U TMAPO- KOHCTPYKLUIA 29. USE OF PNEUMATIC AND HYDRAULIC CONSTRUCTIONS
35. UBMEHEHUE ®U3UKO-XUMUYECKUX NMAPAMETPOB OB BEKTA 35. CHANGE OF PHYSICO-CHEMICAL PARAMETERS OF THE OBJECT
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CraHpapTtbl / Standards

IIpmeMbl CeepTHIEAHHE Jaenoan

Mex gy snemeHTaME KPACKA / PAINT, BHXPH / SWIRLS, METALTHYECKHH MAKET ITAPAIINFOTA / METAL MOCK-UP OF A PARACHUTE nMeeTCH [ONe3HOE H EpeJHOS E3aHMOIeHCTEHE

1 n X 3amennte KPACKA / PAINT Ha“,.'_[pj-'l'Dﬁ 3MeMeHT, IPH KoTopoM HeT epeauoil dyarmun: KPACKA [ PAINT uckamaer hopmy / distorts

i p = 3 \ the shape METALTHYECKHH MAKET ITAPAINKOTA / METAL MOCK-UP OF A PARACHUTE u dopMuEpyeTcs molezHat: X-

U # b m / \ 371eMeHT HcKaxaeT popmy / distorts the shape META/LTHYECKHHA MAKET ITAPAIINFOTA / METAL MOCK-UP OF A

IMCMEHTA JamernTe METALNTHYECKHH MAKET ITAPAIITIOTA / METAL MOCK-UP OF A PARACHUTE ma apyTo# 30eMeHT, IPH KOTOPOM
Het Epeguofl dvesmmE: KPACKA / PAINT mckaxaer dopay / distorts the shape METALTHYE CKHI MAKET ITAPAIIIFOTA /

BeegeHHe 3memMeHTa n
Beemenne momna

Beegenne mond °H

|

Hauepenne, . _
T U METAL MOCK-UP OF A PARACHUTE u dopueEpyerca nonezHad: METATTTHYECKHH MAKET ITAPAIITIOTA / METAL
HGJT}"‘;EBHE MOCEK-UP OF A PARACHUTE uncrkaxaer ¢opmy / distorts the shape X-31emenT
HE(DOPMAITHE '_I"I " Mexay RoHGIHETYIOMEMHE 3TeMeHTaMH EEeIHTE MeMeHT, KOTOPEIH paspyIIHT EpedHYEe QYHEIHK HIH HCIONBIYVHTE OKPYAEHHE 3THX

& ___I"I . 3MEMEHTOE, HX CMECE HIH NPOHIBOTHEIE OT HHX 3IeMeHTEL
Introduction of the PN i P \:_31 f 3¢ B OJHH HIH HeCEONBED KOHGIHKTVIOIIHY 3MeMEeHTOR EESIHTE BHYTPEHHEO HIH EHEINHIOK Jo03EEy. HenonsayHTe B Ka9ecTEe J003EKH
element 3 "'________"3 5 3 “T"" e N OEPYEEHHE 31eMeHTOE KOHQIHETHOH CHTYAIIHH, HX CMech HIH IPOHIBCIHEIE 0T HHX 3TeMeHTH. HMcnonssyiiTe 3neMeHTE BHeMMHEH CpeIEl

b 1] X

913z 3, HIH HANCHCTEMEL

Field Introduction = o ) = = . . == .
ﬂDDEIBL'IG AMNEMEHT HIH ,‘106335.'} K 3JIEMEHTY ONPOOIEMHON CHTYAITHH, KOTODEIH OBl OTTATHEAI Ha cedd HIH ROMIICHCHDOEAI EPESOHVED

Field and element yHEIHO.

introduction . .- .
/IuHuA BEEIeHHSA BemIeCTEa Line of administration of the substance
MeaSLIIrement,. IIT. EciH EEOOHTE EEIIECTED, TO MOKHO ERIIIONHHTE IONE3HYK HIH YCTPaHHTE EPEJHVI0 QVHEITHIO, HO IIPH 3TOM EOSPAcTVT 3aTPAThl, BOSHHEKHET HEOOXOOHMOCTE E HOEOH KOHCTIPYENHHH.
detection. Getting
information. HEKP. HoBxli 20eMeHT He BEOOHTCA, 4 [IONe3HaT (YVHKNHA BRIOIHIeTCA HiH BpeqHAT HCIe3aeT.

[MToprcTEe MatepHansl. Mogmderkamns ITone Hapyamad goDapka AKTHEHafZ qodapka Ha ppema Komms H: eEemsed cpegmt Heweszaromas Jddextsr THDOBEIE BemecTEa

BuecTo aneMeHTa HCIIOIEZ0EATh OyCTOTY , EMECTO Instead Of an element, use 'emptineSS',

instead of a stream of matter - a stream
OE3ICHCTBHE of emptiness, instead of action - inaction

IIOTOEA BEMIECTEA - OOTOK IIVCTOTEL, EMECTO ,I[EI-:IETEH.FI —
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CraHpapTtbl / Standards

Methods Convolution Ele-fields
Between the elements KPACKA / PAINT, BHXPH / SWIRLS, META/LTHUECKHI MAKET ITAPANITFOTA / METAL MOCK-UP OF A PARACHUTE there is a useful and a harmful interaction

Addition of an n 1 n X Eeplace KPACKA [ PAINT with another element for which there is no harmful fonctions: KPACKA / PAINT mckasaer
element P \\\ dopay / distorts the shape METAJUTHUECKHH MAKET ITAPAIIOTA / METAL MOCK-UP OF A
Addition of afield [ ¥ . v — \ PARACHUTE and a useful one is formed: X-element nexazaet opyy / distorts the shape METALTHUECKHHA
B - 1 —— 2 I Ix MAKET ITAPAIITEOTA / }[E"}I'AL MOCK-UP OF APARACHUTE -
Addition of a field [ Beplace METAJLTHYECKHH MAKET ITAPAINTIOTA / METAL MOCEK-UP OF APARACHUTE with another
and an element element for which there is no harmfil functions: KPACKA / PAINT nckaxaet dopay / distorts the shape
Measnrement, — METALTHUYECKHA MAKET ITAPAIIIOTA / METAL MOCE-UP OF A PARACHUTE and a useful one is
e formed: METATLTHYECKHI MAKET TTAPAIIFOTA / METAL MOCK-UP OF A PARACHUTE uckammaer
Tnf : fopyy [/ distorts the shape X-element
acquisition n _ Introduce an element between the conflicting elements that will destroy the harmful finction or vse the environment of
n n 5 % theze elements, their mixture, or derivatives of them.
e —y J n F37  Lgroduce an intemal or external additive into one or several conflicting elements. Use as an additive the environment of
3 '___1_____'32 ¥ —T'_’ " N . the elements in the conflict situation, their mixture, or derivatives of them. Use elements of the external environment or
" 313s 3; the supersystem.
Add an element or additive to the element of the problem sifnation that would draw off or compensate for the harminl
fonction.
Substance introduction line

DC. If the substance is introduced, it can perform a useful function or eliminate a harmfinl one, but costs will increase and a new design will be required.

IFR. No new element iz introduced, yet the useful function is performed or the harmfil one disappears. Line of administration of the substance

Void' Porovs materials. Modification Field External additive Active additive Temporanly Copy From the environment Vanishing Effects Typical substances

Instead of an element, use 'emptiness’,
instead of a stream of matter - a stream
of emptiness, instead of action - inaction
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JlInHuun passutua / Lines of development

JlnHua BBeaeHus BelwecTBa (351eMeHTa)

'Hycm‘ra ITopHCTEIe MaTepHANEL. MoaHbHKAIHA Home HapyxHaa ,:ooanka AKTHEHaA ,:looam..a Ha BpeMA I{omm H3 eHemHeH Cpeasl chesa.}oma.q DddekTH T:-monue BelecTEa

Line of administration of the substance

"Voud'  Porous materials. Modification Field External additive Active additive Temporarily Copy From the environment Vanishing Effects Typical substances

JlnHua BBeaeHus nons

MNT. Ecnn BBOAUTL NMone, TO MOXHO BbIMOSIHUTL NMOME3HYO UIU YCTPaHUTL BPEaHYH0 (DYHKUUIO, HO NpU 3TOM
BO3pacCTyT 3aTpathbl, BO3HUKHET HEOOXOANMOCTb B HOBbIX 3fIEMEHTAX U KOHCTPYKLMNN.

MKP. HoBoe none He BBOAMTCS, a nonesHas beHKLI,Mﬂ BbIMOJIHAETCA UJTN BpeaHad UCHe3aeT.

Monsa n3 [llonsa n3 Beoautb Ynpasnsemble Ycunenve [OuHamusauus u TunoBble
CUCTEMbI BHELLHEWN cpedbl Ha BpeEMA MOJiA nosn4 CTPYKTYpUpoBaHue rnosiAd nosn- Addition of an BEeIcHHE 3TeMEHTa
element
Beeaenue nons O
L o Addition of a field [
Field introduction line Breaenue mois H D
o ) . o . . . Addition of a field [
DC, If a field 1z miroduced, a uzeful function can be performed or a harmful one slvminated, but costs will inereasze and new elements and design will be required. 4 ) : 3neMeHTa
and an element
IFE. Mo new field 1z introduced, vet the useful fimetion is parformed or the harmful one disappears. Hmepemie
Measurement, =7 . O
Fields from the Fields from the external Introduce Controlled Field Field dynamization and Typical detection OOHAPYKCHHC
system environment temporanly fields amplification structuring fields Information ITonyquernue
acquisition HHpOpMalHH
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Tpedyerca YCTPaHHTE BEPEIHVIO JYHKIHED: KPACKA / PAINT
ITpaeMBI CEepTHIEAHHE Jaemoan
KPACKA /PAINT ogpammeaer BHXPH /
! it colors SWIELS
e
O METAJITHYECKHHA dopuupyer /| BHXPH /
MAKET ITAPATITHOTA / generates SWIRLS
METAL MOCEK-UP OF A
PARACHUTE

CeBepTbiBaHue /

HcKakaeT opuy / distorts the shape

Buecto kpacka / Paint dyErummo oxpamneaer / it
colors BEMIONHAET JPVTOH PECYPCHEIH 3TMeMeHT

Hert veobxoganvocTs B GyvHEKIEE Kpacka / Paint

oxkpamneaet / it colors Baxpm / Swirls.

DnemesT Brxpn / Swirls cam ERIIONHAET JeHCTEHE

oxpamuneaet / it colors Baxpm / Swirls.

Trimming

METAJUIMYECKHI MAKET ITAPAIIIFOTA / METAL MOCK-UP OF A PARACHUTE

Henmonssyiite:
* OEpVEEHHE 371eMeHTIOE KpacKa / Paint, Buxpm / Swirls, Metannmgeckni MaKeT
napamwoTa / Metal mock-up of a parachute
* HX CMECE
* MPOHIECIHEIE OT 3THX 3JeMEHTOE

* OPVIHS OJEIIEBEIC HIH JETKD JOCTVIHEIE JIEMEHTE, HMEIOITHECA B CHCTEME

Bosoyx /[ Air

It is required to eliminate the harmful function:

Methods Convolation
FEPACEA / PAINT
SWIRLS

/it colors

O METAJUTHUECKHH  dopumpyer/ BIXPH/

MAFKET ITAPATITHOTA /
METAL MOCE-UP OF A
PARACHUTE

generates  SWIRLS

© 100-GSA 2026

crppameEast BITKPH /

EPACEA /PAINT  mcrawaeT dopay / distorts the shape METAJUTHUECKITH MAKET ITAPAIITFOTA / METAL MOCK-UP OF A PARACHUTE

Ele-fields
B
e
B
Inzstead of kpacka / Paint function oxpammueaet /

it colors is performed by ancther resource element

There iz no need for functions xpacka / Paint
oxpammsaet / it colors Baxps [ Swirls.

Element Baxpn / Swirls performs the action itself
oxpamnsaet /it colors Baxps / Swirls.

Use:
« the environment of the elements kpacka / Paint, Baxps / Swirls
« their mixture
+ derivatives of these elements
« other inexpenszive or easily available elements present in the system

Bozoyx / Air

TARGET Bozmyx/Air [l
formula:  okpanmEsaeT !
it colors Bexpe

{ Swirls
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N3BecTeH cnocob nccnegoBaHus
npolecca oyroBon cBapku C
NCMNonb30oBaHMEM
OOMNOJIHUTENBHOIo OCBETUTENS.
OaHako npu Takom
AOMNOJTHUTENBHOM OCBELLEHUN
Hapsay ¢ ynyyweHnem
BUOMMOCTM TBEPAOrO M XKMUOKOro
mMartepuana, HaxoasLerocs B
obnactun ayru, yxyalwaeTcs
BMOMMOCTb NNa3MeHHO-ra3oBOW
dasbl ctonba ayrn. Heobxoanmo
npeanoXuTb cnocob, npu
KOTOPOM BUAHO M NNasmy ayru, u
MeTann BOKpYr 3TOM 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.



Mopenb npobnemsbi / Problem model

— A,
[oNonNHATENEHLIM
. ; = . \ 5 I'pad DA Iotokn IIponeccsr OHTOTOTHA
- - . -
Additionaljlluminator —
ﬂ“ - - TTpobnemuEsie hyHKIMH i
-
B Metana (Teepaeiit/ wEasui) | Metal (solid/liquid) sadopuapyer / informs Hadmonatens / Observer  xoHQIHET
roapaakTyeT ¢ CTond gyrH ceapku / Welding Arc column urdopuupyeT / informs Habmrogatens /|  momesHEIX
OCBeLaeT Il Observer byHEDHE
iluminates @ : » |
CTond Oyrv ceapeM / Tpebyerca ycTpanaTh kopbaaxr  METAJUT (TBEPIBIFL SR IAL) / unbopMHEpYeT / HABJITIOTATEE /
W'Eldlng Arc column Hoe3HLIX GYHKImIi: METAL (SOLID/LIQUID) informs OBSERVER
.‘ . o . CTOIIb OY¥TH CBAPKH / WELDING uEdOpMEpYET / HABTIOTATED /
Merann (TEepasIMARUaKIA) ARC COLUMN informs OBSERVER
{ Metal (solid/liquid)
@
TpebyeTcs ycTpaHUTb KOH(NUKT ABYX NOSEe3HbIX hYHKLUN:
; WHEDOpMUpYET / 1. METAINN (TBEPOBLINAXNOKNWN) nudbopmupyet HABNOOATEA
HHDOPMHMPDYET 5
im‘ﬁnﬁsD informs 2. CTONB AYTY CBAPKW urdopmupyeT HABITIOLATENS

® It is necessary to eliminate the conflict of two useful functions:
+ Hafnionatens / + 1. METAL (SOLID/LIQUID) informs THE OBSERVER

Observer 2. THE WELDING ARC COLUMN informs THE OBSERVER
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Mopenb npobnemsbi / Problem model

Problematic functions i
Metamn (teepmenremmoer) | Metal (sohd hqud) ssdopuegpyver [ mforms Hatmogarem | Obsarver conflicts with Crond mvrs ceapes / Welding Are colomn smdopuspyer |/ useful fometions
informs Habmogarems / Obzarver conflict

It iz required to eliminate the conflict of nzeful functions (genitive):  METATLT (TEEPIBRII EIIKILD / METAL (SOLIDLIQUID)  ssdopampyver | informs  HABTHOIATETE / OBSERVER

CTOIE J¥TH CBAPKH / WELDING ARC COLTTA srdopuepyver / informs  HABRITBITATENE / OBSEEVEER

Methods Convolution Ele-field=

Addition of an M Mz i Me Instead of tocls E]1 and E3, use their modification or another resource elernent that can perform twoe usaful functions
e ¥ > _ . . -

elament 3 32 3 3 B T 2 simulianecusly for differant objectzs or for the same ohject.
Addition of a field

prote | M Nz n Ny If the same too] cannet smmultanscushy perform two different uzeful functions for one and the same object, then 1t 1=
Addition of 2 field N = ——— ﬁ} . meceszary to use 2 copy of this object or another object azzociated with it

a1 J3 an k= 3 EJ| 3

and an element
e - Subztance introduction line
detection DT, If the substance 1= mireduced, it can perform a useful function or eliminzte 2 harmful one, but costs will increaze and a mew dezign will be required.
Information
i IFR. Mo new element 1= miroduced, vet the useful funchion 1= performed or the harmful cne disappears.
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Bu-nonauv npuembl / Bi-poly techniques

IIpreMbl CEepTHIEAHHE J1enoean _

PEROMEHJ}'ETCH HCOOJIB30EBEATE Hp HEMBI:

TIpuem Omnucanne

. T02. HenpepsIBHOTO HIH HEPHOIHIECKOr0o MOTE3HOTO JeficTBHS
T02. HempepREEOTO HIH DePHOTHIECKOTO IONE2HOTO JeHCTEHA Pep PEOA A

ﬂ]‘l}{ MMOBEIMICHHA SIfIJqJEKTHBHOCTH MOIE3HEBIE ,![BI:'ICI'BI-UI JSOCEHEL BEITOMHATECA HEOPEPEIEHD, 4 JIA

04. TasavmHzarEs CHIIEEHHA 33TPAT H OCEOOOEIEHHA PECYPCOE - IEPHOTHIECKH HIH HMITYIECAMH.

- _ - a) BecTH pad HENpPepEEHO (BCe 9acTH 00BeKTa JOTKHE BCe BpenMa padoTats ¢ NOIHOH 3IKOH);
T05. CamooBeay:XHEAHHA HIH NPHCOSTHHEHHE BECIOMOTATENEHOTO 00BEKTa ) E2UOEY pep ( A PaMA Harpy 3

0) YCTPAaHHTE XOJIOCTEIE H IPOMEKYTOIHEIE KOJE;
T07. Ilepexons! E IPOCTPAHCTEE H E HAIPABICHHH B) mepefTH 0T HeMPEePEEBHOTD JeHCTEHY K NepHOIHIECKOMY (HMIVIBCHOMY );

T09. Mpodnenna-O0beiHHEHE (JHCCONMHALHH-ACCONHALTHE) T) ecnH JeHcTEHE VKE OCYIIECTENASTCE NePHOIHIECKH, HIMEHHTE IePHOTHIHOCTE:

I) HCIIONE20EATE IAY3El MEEIY HMIYIECAME HIH JeHCTEHAME 111 IPYTOro JefCTEHA:
T10. HaoBopot TIpHeM MOMKHO IPHMEHATh Ha YPOBHE TEXHOIOTHIECKHX MPONECCOB, (HIHKH, XHMHH, OHOIOTHH,

COLHANBHEIX H DH3HEC-CHCTEM.
T17. HameHeHHe GQHIHEO-XHMHYECKHX IApAMETPOE H QaZ0BKX NEPEXONOE e

Methods Convolunon Ele-helds s
Recommended methods:
Method Description

EN. Continuous or periodic useful action

To increase efficiency, vseful actions should be camied out continuously, and to
04. Dynamization reduce costs and free up resources—periodically or in pulses.

a) work continnously (all parts of the object must operate all the time at finll load);
b) eliminate idle and intermediate mns;

(7. Transitions in space and direction ¢) switch from continuous action to periodic (pulsed) action;

d) if the action iz already periodic, change its periodicity;

e) use pauses bebween pulses of actions for ancther action;

E10. Reverse The technique can be applied at the level of technological processes, physics,
chemistry, biclogy, social and business systems.

(2. Continnous or periodic nsefinl action

E05. Self-service of attachment of an anxiliary object

E(9. Fragmentation-Combination (dissociation-association)

E17. Changing physico-chemical parameters and phase transitions
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CpasBHeHue c Tabanueu AnbtTwiynnepa /
Comparison with the Altshuller table

CrtaHpapTbl. Bi-poly.

Ilpuem

T02. HenpepRIEHOTO HIH MepHOIHISCKOTO IOIEIHOTO JeHCTEHA

T4, TuHaMHzaITHT

Ta6bnuua AnbTwynnepa. bu-nonu npuemsbl.
BbibpaHHble napbl NapaMeTpoB

18. OcBeweHHOCTb. 24. [MoTepun nHdopmauun. 28. TOYHOCTb U3MEPEHUS.
33. YpobcTBo akcnnyaTauum

TO02. HenpepsBHOI'O MM NEePMOAUYECKOI'O MNOJIEBHOI'O HEeMCTBUS
T04 . IOuHaMmMBaums

T09. IOpobneHmsi-O6remamHeHMs: (JDUCCoOLMaLUMM-aCCOLMALIAN)
TO0l. [IpemnBapUTEeNBHOT'O NEMCTEUS WMIM AHTULEUCTBUS

T08. OmHOpomHOCTM-HeomHOpOmHOCTM (MECTHOI'O KadecTBa)
T1l7. UsMeHeHMEe (MBMKO-XMMMUECKMX [NapaMeTpoB u baBoBHx
nepexonoB

Ta6nuua AnbTwynnepa. MOHO npuemsl.

Recommended methods:

Standards. Bi-poly.

Method

E02. Continuous or periodic useful action

E04. Dynamization

Altshuller's table. Bi-poly techniques.
BbibpaHHbIe Napbl napameTpoB

18. lllumination. 24. Loss of information. 28. Measurement accuracy.

33. User-friendliness

T02. Continuous or periodic useful action
[i;04. Dynamization
T09. Fragmentation-Combination (dissociation-
association)
TOl. Pre-action or anti-action
TO08. Removal-Copying
T1l7. Changing physico-chemical parameters and

phase transitions )
Altshuller's table. MONO techniques.

19. Periodic Action

15. Dynamicity

L;fl:. AWHAMUYHOCTHU 19. NEPUOANYECKOIO OEUCTBUA

- APOBJIERWA 26. KONMMPOBAHUA
06. YHUBEPCAJIbHOCTHU

11. 3APAHEE NMOAJIOXXEHHOW NMOAYLUKU
32. ASMEHEHUA OKPACKU
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28. 3AMEHA MEXAHUYECKOW CXEMbI

01. Segmentation
06. Universality
11. Early Cushioning

32. Changing Color

26. Use of Copies
28. Mechanical Principle Replacement




CraHpapTtbl / Standards

. Bregerne - BOTY
Introduction of At (] n, n; M Ns n; CHHXpOHHIHPOEATE PAadOTy HHCTPYMeHTOE J1 H 33 BEo BpeMeHH H
the element ATEMEHTA e e B :F 5 3 & y ,, [POCTPaHCTEE 32 CYeT EEEJEHAT 101 I13 Tak, 9TOOE! EHIIOMTHATHCE
i 1 ] 4
00E Moz HEIe dyHEITHH.
Field Beeperne
Introduction R JIiHIA BEETEHNA M0IA Field Introduction line
Field and Beeperne T. Ecoi BEOAHTE OTE, TO MOMHO BEIIOIHHATE I0Ie2HVE) HIH VCTPAHHTE BPEIHVIO (FWHKITHED, HO TIPH 3TOM BOZPacTyT
element HOIA B 32TPaTEL, EOHHKHET HeoOX0THMOCTE B HOBEIX 3TeMeHTAX H KOHCTPYKITHHH.

introduction
3IeMEHTa

HKP. Horoe nose He BEOAUTCA, 3 NMONE3HAT QVHKIIHA EHTIOIHASTCS HIH EpeHAT HCUe3aeT
Measurement,

Hzmepenne,

detection. ~ i
Getting 0OHAPY HEHHE [long B3 IToms 3 BEOTHTE HA  YIOpaeTAeMElE — YCHICHHE JHHAMHE3ANAA H
information. [omyaenne CHCTEMEL  BHEIIHeH cpeghl EpeMA oI TIoJIA VETY PHPOEAHHE IO

HH(pOpMAIHH

[na nosbilweHnsa apPeKTUBHOCTHU
peKkomeHayeTCcs ANMHaMU3NpPOoBaThb U ’

Dynamization and

structuring of the field CTPYKTYpUpOBaTb NapameTpbl Nonen,

cornacoBbiBaTb X C 3NieMeHTaMn n

: . . npoLeccamun 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.
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BbiBoabl / Conclusions

TPU3-XXI pa3BmnBaeTcA C y4eTOM HOBbIX PeasiMi U pecypcoB, BO3HMKaOLWMX B XX| BEKe, COXpaHAs Npn 3TOM
OCHOBHble naen n pyHgameHTanbHbie NPUHLUKUNbI, 3aN0XKeHHble B TPU3 AnbTwynnepom I'.C.

KomnneKkcHble cTaHAApTbl HA pelleHne n3obpetaTenbCkmx 3a4a4 CPOPMUPOBaAHbI HA OCHOBE CBA3U TUMOBbIX CXEM
KOHP/IMKTOB C TPeMs cnocobamm ux paspeLleHuna: bu-noam npmemamm, yHMBepcaabHbIMM CTaHAAPTAMM U
MHCTPYMEHTAMW CBEPTbIBAHUA

KomnneKcHble CTaHAQPTbl peann3oBaHbl paMKax nporpamMmmHoro Komnsaekca Compinno-TRIZ, gononHnTenbHO
BKJItOYAlOT B ceba pewleHne KOHGAMKTa ABYX NOJIe3HbIX PYHKLUMI, @ TaKKe TMHUN Pa3BUTUA CUCTEM

CTpPYKTypa KOMM/IEKCHbIX CTaHAAPTOB NO3BO/IAET PACNPOCTPAHATb UX Ha pa3Hble 061acTu (TexHUKa, busHec,
IN3aliH), @ NP UX Pa3BUTUK, B COOTBETCTBUM C pekomeHaaumamm I.C. AnbTwynnepa, MoXKeT NCYEe3HYTb
HEeobX0ANMOCTb UCMOIb30BaHUA TabAULbI MPMMEHEHNA NPUEMOB PaspeLleHna NPOTUBOPEUUIA

« 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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7 Q&A

SESSION

https://[100-gsa.ru/

https://triz-summit.ru/

https://matriz-official.net/
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