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AKTyanbHOCTb paboTbl U ee NpeanocbIZIKM

* [lpomblluneHHOe BHeapeHune TPU3  noppasymeBaeT  aKTUBHOeE
NCNONb30BaHME (KaK MMHUMYM 6a30BOro) MHCTPYMeHTapua 6onblimnm
KO/IMYeCTBOM COTPYAHUKOB B COTHAX NPOEKTOB.

 Hanuume «npobenoB» B Knaccuyeckom Tabnuue, a TakKe, paKTUYECKHU
oTcyTCcTBME ee peBu3nnm ¢ 1971 ropa, cHuxkaetr ee 3dPEKTUBHOCTb
nepes cneunannctamm c Hebonbwmm onbitom B TPA3.

* «..BCe npuembl MOryt obpa3oBbiBaTb Mapbl «NPUEM - AHTUNPUEMY.
HekoTopble M3 COpOKa MPUEMOB KaK pa3 M ABAAIOTCA TaKMMMU Mapamu
(Hanpumep, oTbpoc-pereHepaumna 4actewn), Apyrme npeacTaBAAOT
COOOM «OCKONMKM» nap - WUX MOXHO cobpaTb B Uesble napbl..»
AnbTwynnep . C. TBopuyecTtBO KakK TOYHaA HayKa. - M.: Cos. paguo,
1979.- KubepHetukKa
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Relevance of this work and its background

 Implementing the theory of inventive problem solving (TRIZ)
on industrial scales implies the active use of a tool kit (at least basic one)
by a large number of employees in hundreds of projects.

 The presence of ‘gaps' in the classical Matrix and the fact that it has not
been revised since 1971 reduce its efficiency for specialists with little
TRIZ experience.

e '..all principles can form principle — anti-principle pairs.' 'Some of the
forty principles are just such pairs (e.g., discarding-regenerating parts),
while others are 'shards' of pairs, as they can be assembled into whole
pairs...”

G. Altshuller. Creativity as an Exact Science. M.: Sov. radio, 1979.
Cybernetics
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HemHoro ncropum /
A bit of history



[.C. AnbTwiynnep c "I8potpoHom" (nepBas mexaHU4YecKan

"usobpertarow,an" mawmnHa, r. baky.) /
G. Altshuller with his Evrotron (the first mechanical 'inventing' machine, Baku).
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O nycTbiX A4enKax B Tabauuax N.C. AabTwynnepa

®* B Bepcuu Tabaunubl ot 1964 roaa pasmepom
16x16 6b1n nyctbimu 101 none n3 256 (42,1% - P ~ ,
nycTble aA4erkn 6e3 yueta gnaroHanm tabaumupl). r—
B 1965 roay B Tabauvue 0cTaBaAUCh NYCTbIMMU TRk ARV T o Y e

i

TONIbKO 4 AYeitKku. ‘ sEarEl \ o |
Ay d e i‘i | ¢ "s“ :

| |

l

®* B Bepcun Tabaunubl ot 1971 roaa pazmepom
39x39 coagepxuntca 233 nycTbix nona n3 1521
(15,7% - nycTble Auenkn be3 yyeta AMaroHanm
Tabnunupl).

®* Temnbl yBeANYeHUA pa3mepos Tabanubl
AnbTwynnepa 6biau Bbille, Yem TemMnbl cOOpPa
AO0CTAaTOYHOrO ANA 3aNONHEHMA AYeeK
KONMYeCcTBa NPUMEPOB pPeLLUEHUA TUMOBbIX
NPOTMBOPEYUN.

MeTpos B.M., cTopus passutus npnemos, Tenb-Asus, 2006 r.

w

© 2024, TRIZ Developers Summit @%:‘) )/E_/( [ l RUSAL
\

Summ\t



About empty cells in G. Altshuller's Matrices

®* Inthe 16x16 Matrix version dated 1964,

101 fields out of 256 were empty (42.1% P :
were empty cells excluding the diagonal ””;\AF : | i s
of the matrix). In 1965, only 4 cells s Tor L o |
in the Matrix were left blank. PR ig | | \ /
* The 39x39 Matrix version dated 1971 | * |

contained 233 empty fields out of 1,521
(15.7% were empty cells excluding
the diagonal of the matrix).

®* The rate of the Altshuller's Matrix size
increase was higher than the rate
of collecting enough examples of resolutions
to typical contradictions to complete

the cells.

V. Petrov, Principles Development History, Tel Aviv, 2006.

w
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Mouemy 6bIN0 CNOXKHO 3aNONHUTDL Npobensbl?
/ Why was it difficult to complete the gaps?

AKTyanusauus CMUCKa obopauymnBanacb HeonpaBAaHHO BbICOKMMM

NOMNONHUTENIbHBIMMN TpyAo03aTpaTaMu, CBA3AHHbIMU C 06A3aTeNbHbIMM U3MEHEHUAMU B
Tabnuue.

[MpoBepKa NPUEMOB Ha COOTBETCTBME pPeELIEeHUS KOHKPETHOro TeXHUYEeCKOoro
npotTusopeuynsa TpeboBasia MOBTOPHOINO PACCMOTPEHUA YXKe OTCMOTPEHHbIX Korga-To
NMPMEMOB, a TaKXKe NOCTOAHHbIA MOHUTOPUHI HOBbIX aBTOPCKUX CBMAETENbCTB, YTO be3
HaIMYMA KOMMNbOTEPHbIX 6a3 bbln Ype3Bbl4aMHO 3aTPATHOM aKTUBHOCTbIO.

Updating the list resulted in unreasonably high additional labour costs due to mandatory
changes to the Matrix.

Checking the principles for compliance of the resolution for a particular technical contradiction
required re-considering the techniques already verified once, as well as constant monitoring of new
copyright certificates, which was an extremely costly activity without computer databases.

© 2024, TRIZ Developers Summit




Marua Ttabamubl U nepexon K Komnbrotepy
/ Matrix magic and transition to computers

OcHOBHble npuembl U Tabauubl X NPUMEHEHUS — MOXajayn, camoe npocToe B
APU3. TlMpumeHeHne npuemoB He TpebyeT TOW AUCUMNAMHBI MbICAM, KOTOPasA
HeobxoAuMa AnA aHanm3a (BenosbHOro U «no waramy»), He TpebyeT 3HaHUA PUBUNKMN.
Tabnnua npuBaEKaeT aBTOMAaTU3MOM: He Hago AyMaTb, B3AN UCXOAHblE AaHHble U
NONY4YUN TOTOBbIM OTBET. 33 HbIHELWHEN MaNeHbKOW Tabauuem U KOPOTKUM CMUCKOM
NnPMemMoB ONTUMWUCTbI BUAAT MHOXECTBO OonblinX Tabauu M AJIMHHbIE CMUCKU
NPUeMOoB, a OTClOAa Yy»Ke PYKOon noaaTb A0 npumeHeHus IBM.

(I'. C. AnbTwiynnep).

The basic principles and their application matrices are perhaps the simplest thing about the algorithm of inventive problem
solving (ARIZ). Applying the techniques does not require the discipline of thought that is necessary for analysis (substance field and
step-by-step), nor does it require knowledge of physics. The Matrix attracts by its automaticity: you don't need to think, you take the
initial data and get a ready answer. Behind the current small Matrix and short list of techniques, optimists see many large matrices
and long lists of techniques, and it is a short run from here to using computers.

(G. Altshuller).
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[lononHeHHaAa Tabanua AnbTuynnepa /
Augmented Altshuller's Matrix



Y10 6bINO caeqiaHo / What was done

1. PacueTt KoaddUUMEHTA PErYIAPHOCTM Knaccnyeckom Tabaumubl AnbTwiynnepa n apyrmx
COBPEMEHHDbIX pa3HoBMAHOCTeEM Tabauu oT Apyrux aBTOPOB.

2. 3anosHeHMe nyCTblIX A4YeeK Ha OCHOBe CYLEeCTBYHOLWMX MaTemMaTUYeCcKux
3aBMCUMOCTEN NO CTONOLAM M CTPOKAM.

3. CpaBHeHMe Ko3dPUUMEHTOB PEryaapHOCTM 3anosHEHHbIX Tabauy, (A0NONHEHHbIX) C

OPUTMHANbHOMN.

1. Calculation of the regularity factor the classical Altshuller's Matrix and other modern varieties

of matrices from other authors.
2. Completing empty cells based on existing mathematical dependencies by column and by row.

3. Comparison of regularity factors of completed matrices (augmented) with the original one.
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NocnhepoBatenbHOCTb GOPMUPOBAHNA AOMNOJIHEHHOMN
Tabanubi I.C. AnbTwiynnepa (3anonHeHUe NycTbiX AYeeK)

\_

¢/ Anroputm pacyeta KoadpdprumeHTa '\
PerynspHocTn Tabnuupbl (YypoBeHb
coBrnafeHnsi HOMepOB MPUEMOB
nocrne ux yaaneHusi us sueek u >
BOCCTAHOBMNEHUSI MO
chopMUpPOBaAHHbIM
3aKOHOMEPHOCTAM)

J

fPacqu KOSd)CbVILI,VIGHTD
perynspHocTu Tabnuubl
CO CllydanHbIM
3anonHeHneM nycTbix
siyeek (HyneBon BapuaHT

Q)erynﬂpHocm Ta6J'II/ILI,bI))

f dopmupoBaHue \
4-X BO3MOXHbIX
MaTeMaTU4eCcKmx
3aKOHOMEPHOCTEN B
CTpOKax un ctonbuax
Tadbnuupl

—

( 3anonHeHne HomepamMmu NPUemMoB \
NycTbIX A4eek Tabnmubl AnbTwynnepa
Ha OCHOBE MakcMmu3aumm pyHKLNI
3aKOHOMEPHOCTEN NO CTPOKaM U
ctonbuam (4 BapmnaHTa 3anosiHeHNs
MNYCTbIX A4EEK MO YnCny

\ AnbTynnepa )
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(Pacqu KOSCbeVILI,VIeHTa\
perynapHoOCT BapMaHToB
AONOJSTHEHHbIX Tabnuy
BbIbOp Hanbonee
6rm3koro no
perynsapHocTy Tabnumubl

Cﬂbnuynnepa BapmaHTaj

Anroput™ 1 (co | Anroputm 2
CKansipHbIM (c 6annamu
npoussegeHnem)| ot 1 oo 4)
CnyyanHble
MaTpuLbl (cpeaHee) 0,0804 0,0691
Matpuua
AnbTLIYNepa
(nonHas) 0,3142 0,3098
MaTtpuua
AnbTLIYNepa
(cokpalleHHas) 0,2735 0,2677
MaTtpuua
AnbTLIyNnepa
(nononHeHHas) 0,401 0,373
Tabnuua 1 0,3756 0,3757
Tabnuua 2 0,0985 0,0989

o
SumMmMm\t
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Sequence of forming the Altshuller's augmented matrix
(filling in completing empty cells)

-

\_

Algorithm for calculating )

the regularity factor of the Matrix factor of the Matrix
(matching level of technique > through completing

numbers after deleting them from empty cells randomly
cells and restoring according (zero scenario

to the formed patterns) y

fCaIcuIating the regularitD

\Of the Matrix regularity) )

-

possible

patterns in rows
columns
of the Altshulle

\ Matrix

Forming four

mathematical numbers based on maximisation

\ ( Completing empty cells \

of the Altshuller's Matrix with technique

and = of pattern functions by row and by —
column (four scenarios of completing
r's empty cells according to the number

alculating the regularity\
factor for scenarios
of the augmented
matrices and selecting

the scenario closest
to the regularity

€

) \ of formed patterns) )

TREZ Dov

\of the Altshuller's Matrix)

Algorithm 1 Algorithm 2
(with scalar (with scores
product) from 1 to 4)
Random matrices
(mean) 0.0804 0.0691
Altshuller's Matrix
(complete) 0.3142 0.3098
Altshuller's Matrix
(shortened) 0.2735 0.2677
Altshuller's Matrix
(augmented) 0.401 0.373
Matrix 1 0.3756 0.3757
[Matrix 2 0.0985 0.0989
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HopmuposaHue Tabanubl npm 3anoHEeHUN

erynapmot b Hon-oo
PErynap " Yucno Yucno npuemos B
Anroputm 1 (co o o
XapaKTePUCTUK | NPMEMOB | OAHON AYENKe
CKaNAPHbIM
(He 6bonee)
npousBegeHnUem)

Cny4yanHblie maTpuubl (cpeaHee) 0,080 39 40 4
MaTpuua AnbTwynnepa (nonHas) 0,314 39 40 4
MaTtpuua AnbTwynnepa (cokpalweHHas) 0,273 19 25 4
Tabnnua 1 0,376 45 40 6
Tabnuua 2 0,098 31 40 4
Tabnnua T cokpalleHHas - busHec 0,304 23 22 4
CokpauleHHana 1 - busHec 0,384 25 40 6

OcHOBHOM NoAxoA, 411 HOPMMUPOBAHMA COCTOUT U3 CAeayoWmMxX NPeAnoCbINOK:

* NpW yBEANYEHUN YMCNA XaPaAKTEPUCTUK KO3PPULMNEHT HOPMMUPOBAHHOM PETYIAPHOCTM MaTPULbI
NOJIKEH pacTu

* Npu yBeNMYEHUN YNCIa NPUEMOB KOIPPULMNEHT HOPMUPOBAHHOWN PETYAAPHOCTU AONKEH NAAATb
* yem 6obLLE YNCNO NPUEMOB B OAHOM AYENKE, TEM MeHbLle HOPMUPOBAHHAA PEryasPHOCTb.

w
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Normalisation of the matrix during completion

Matrix regularity Number
factor Algorithm 1 Number Number of techni
(with scalar of characteristics of techniques ques per
oroduct) cell (max.)
Random matrices (mean) 0.080 39 40 4
Altshuller's Matrix (complete) 0.314 39 40 4
Altshuller's Matrix (shortened) 0.273 19 25 4
Matrix 1 0.376 45 40 6
Matrix 2 0.098 31 40 4
Matrix T shortened — business 0.304 23 22 4
Shortened 1 — business 0.384 25 40 6

The basic approach for normalisation consists of the following assumptions:

* as the number of characteristics increases, the normalised regularity factor of the matrix should grow
* as the number of techniques increases, the normalised regularity factor should decrease

* the larger the number of techniques in one cell, the smaller the normalised regularity.

w
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[Ae MOXXHO noTecTupoBaTb?

Cragpaprer [lppempmer Copaexka  Order  SEcmopr

= Matpuna AapTary/Liepa o

ITAITRI MPFOEKTA

Onucasue BrrdpasHoe NpoTHEOpeTHe TPeOOBAHHH

Onerxa ECJ/IH TO enmomsgercs Tpedoeanne , HO HE prmomsseTcs TpedoBaHHe .

BeHIMapKHHET

ToposkHad KapTa Taomana Amermymiepa . LON0NHEHHAA v

IpoTaEEOpETRT TTe HECOXOIHMO VTV HIIHTE: o=

L BridoparHEle DapEl TapaMeTpoE

TICA _ . [
H]}HEMBI pajpenieHld TeXHHYECCKHX IIPOTHBOPEIHH i

JIETIoIH

VHazaTeTh i

apderToR

Saman

Hagen

Kornennur

Coobmemna

Kouarga npoexTa

TRE Doveloper
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Where to test?

Standards Principles  Synopsis Report Export

s

Altshuller's Matrix o

Description Selected contradiction of requirements

Assessment . . - .
IF THEN the requirement is met, BUT the requirement is NOT met.

Benchmarking

Roadmap Altshuller's Matrix Augmented v
Contradictions What needs to be improved: =

What's getting worse: v ke
Analyses Selected parameter pairs

Cause-effect

analysis (CEA) Principles for resolving technical contradictions o

Elem-fields i

Effect indicator

Objectives
Ideas

Concepts

Messages

Project team

o | o

TR Developers
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BbiBOAbI

1.

[na 3anonHeHus nNycTbiX AYeeKk B Knaccumyeckown Tabnumue MCA bblna nmcnosb3oBaHa
MaTemaTmnyeckaa 3aKOHOMEPHOCTb, YYUTbIBAIOLWLAA NOrMKY HAMNOJIHAEMOCTMU AYeeK No
cTonbuam mn no CTpoKam.

. [na Bblbopa N BepndUKaLMM MaTEMATUYECKMX 3aKOHOMEPHOCTEN KOMaHAa aBTOpPOB

MCNOJIb30BaNM 2 SKCNEPTHbIE MOAENN U 2 MOAENN Ha OCHOBe peLueHuin NN,

. Ha ocHoBe Haubonee KoppekTHOM mogenn 6bin  paccyntaH KoIPPUUMEHT

PerynsspHoCcTM Tabauu, KOTOpbliA  NO3BOAAET aHaAM3MPOBaTb  KOPPEKTHOCTb
I0MOJIHEHUA NYCTbIX AYEeK Nnpuemamum.

. Mp OAMHAKOBOM KO/IMYECTBE XapPaKTEPUCTUK B Tabauue, KoanyecTse NMPMEMOB B

AYEeMKe N KONNYECTBE MPUEMOB paspelleHna NpoTMBOpPeYnin BbibUpanca BapuaHT C
60nbWMM KO3PPULIMEHTOM PEryNAPHOCTH.

. lcnonb3oBaHne Ko3apPuUMEHTa PeryisapHOCTU MO3BOJIMAO CPAaBHUTb aAEKBATHOCTb

HAaNO/IHEHMA CYLLECTBYIOWMX HaA CEeroaHAWHUM AeHb aJibTepPHAaTUBHbIE Tabanubl
pa3peLeHna NPOTUBOPEYNIN C KNacCcn4Yeckom Tabanuen.
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Conclusions

1. A mathematical pattern, which takes into account the logics of completing cells
by column and by row, was used to complete empty cells in the classic Artshuller's
Matrix.

2. The team of authors used two expert models and two Al solution-based models
to select and verify mathematical patterns.

3. Based on the most correct model, the regularity factor of matrices was calculated,
which allows analysing the correctness of complementing empty cells with principles.

4. When the number of characteristics in the matrix, the number of principles in the cell
and the number of techniques for resolving contradictions were the same, the scenario
with the higher regularity factor was selected.

5. Using the regularity factor allowed us to compare the adequacy of completing
the currently existing alternative contradiction resolution matrices with the classical
matrix.
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A yTO NoTOM?

«Cenyac 40 npuemoB MMELOT INLLb UCTOPUYECKOe 3HaYeHne. PaboTaem
Mbl - B OCHOBHOM — CTaHAApPTaMU.»

N3 nucbma I.C. AnbTwynnepa ot 31.01.1985.

'Right now, 40 principles are only of historical significance.

We work mostly using standards.'
From the letter of G. Altshuller dated January 31, 1985.

/CTaH,EI,aprI + JINHUW Pa3BUTUA U TPeHAbI + Mpnemsil N

bu-Moau npuembil!

Standards + Evolution lines and trends + Principles

\ Bi-poly p_rinciples! /
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bu-nonu npuemsbi /
Bi-poly principles



[.C. AnbTwiynnep npeanaran nepexoauTtb K bu-
npMemam n BHOCUTb UX B Tabaunuy

AnbTwynnep . C. TBopYyecTBO Kak ToMHas Hayka. - M.: Cos. pagmo, 1979.- KubepHetuka

* [logoBHO XMMUYECKMM NIEMEHTaM, NPUEMbI OMEHb PEAKO BCTPEYalTCa B YMCTOM Buae. PaccmoTpum, Hanpumep, Takon npumep K npuemy 1:
Kopabnb pasgeneH Ha 6noku. MNpuHuun apobneHna? Ho Beab MOXHO cuMTaTb, YTO 3TO NpUeM 5 - npuHUun obbeanHeHus: 611okm o6beanHEHbI B
Kopnyc kopabns. PakTnyeckn 3gecb UCNonb3oBaHbl 0b6a npuema: cHavana Kkopnyc pasgerneH Ha 6noku (gpobneHue), a NoToM 3TU BrOKK
cobpaHbl B e4MHYI0 KOHCTPYKUMIO (00 beanHeHune) - adhdekT JOCTUTHYT MMEHHO COBOKYMHbIM MPUMEHEHMEM LBYX NPUEMOB: NPAMOro 1
obpaTHoro.

« Kak nokasana V. M. ®nukwrenH B 1973 rogy, Bce npmMembl MOryT 06pa3oBbiBaTh Napbl «NpuemM - aHtunpnem». Hekotopble U3 copoka npuemMoB
Kak pa3 1 9BnsaTCs TakuMmu napamm (Hanpumep, otbpoc-pereHepauus Yacten), opyrme npeacTaBnstoT COBOM «OCKOMKU» nap - UX MOXHO
cobpaTb B Lenble napbl. CkaxkeM, NPUHLMN MECTHOIO KayecTBa (T. €. HEOAHOPOAHOCTN) 0bpasyeT napy ¢ NPUHLUUNOM OOHOPOAHOCTU. N gaxe
Takon «OAHOCTOPOHHUNY» NPUEM, KaK YBENNYEHNE YMCna U3MEPEHUI, UMeeT NoaxoaaLwmn ans odbpasoBaHus napbl aHTUNPUEM - UCNOSMb30BaHME
TOHKMX NSIEHOK (T. €. Nnepexof oT o6bema K NIIoCcKoCTH).

«  dusnyeckme NPOTMBOPEYUMS, KaK Mbl Y)KE HE pa3 BUAENMN, OTPaXKatoT ABONCTBEHHbIE TpeboBaHNA: 06bEKT AoMKeH ob6nagaTb U CBOMCTBOM, U
aHTMcBoncTBOM. Hanpnmep 6bITb NPOBOAHNKOM M ANSNEKTPUKOM. [IBONCTBEHHOMY «3aMKy» AOSMKEH COOTBETCTBOBATL U ABONCTBEHHbIN
«KMNKOY»: MO CaMOWN CBOEN CTPYKTYype OBOMCTBEHHbIE NPUEMbI fny4Lle NPUcnocobeHbl K yCTPaHEHUIO NPOTUBOPEYNIA, YEM OOUHOYHbIE
(anemeHTapHbIe).

* MoXeT BO3HUKHYTb BOMNPOC: KakK e bbITb C Tabnunuen npuMmeHeHus npuemo? Beab Tabnuua noackasbiBaeT TOMbKO OAMHOYHbLIE NPUEMBI.. YTo
X, HAQO y4MTbiBaTb ee 0CoBeHHOCTb. [1ycTb Tabnnua NoACKaXeT, YTO HYXXHO Mcnonb3oBaTth npuem 1 - gpobneHune. Cpasy MOXHO BHECTU
nonpaeky: cHa4arna gpobneHue, NnoTom obbeanHeHne pasapobsieHHbIX YacTen NC YTO-TO eLle, YTobbl cobpaTh 3TN pa3apobneHHble YacTu B
evHoe ueroe.

TR Developers
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G. Altshuller proposed to move to bi-principles and

enter them into the matrix

G. Altshuller. Creativity as an Exact Science. M.: Sov. radio, 1979. Cybernetics

Like chemical elements, principles are very rarely found in pure form. Let's consider, for example, such an example

for principle 1: a ship is divided into sections. Division principle? But after all, we can think of it as principle 5 —

the principle of unification: the sections are united into the hull of the ship. In fact, both techniques are used here: first
the hull is divided into sections (division) and then these sections are assembled into a single structure (unification) —
the effect is achieved precisely by the combined application of the two principles: forward and backward.

As demonstrated by El. Flikshtein in 1973, all principles can form 'principle — anti-principle' pairs. Some of the forty
principles are just such pairs (e.g., discarding-regenerating parts), while others are 'shards' of pairs, as they can be
assembled into whole pairs. Say, the principle of local quality (i.e., heterogeneity) forms a pair with the principle

of homogeneity. And even such a 'one-way' principle as increasing the number of measurements has an anti-principle
suitable for forming a pair — using thin films (i.e., the transition from volume to plane).

Physical contradictions, as we have seen many times, reflect dual requirements: an object must have both art attribute
and an anti-attribute. Like being a conductor and a dielectric. A dual 'lock' must also correspond to a dual 'key": by their
very structure, dual principles are better adapted to eliminating contradictions than single (elementary) ones.

The question may arise: what about the principle application matrix? Because the matrix suggests single principles only.
Well, we have to consider its speciality. Let the matrix suggest using principle 1 — division. A correction can be made
immediately: first division, then unification of the divided parts plus something else to bring those divided parts together
into a whole.

TR Developers
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27,34, 44 PereHepauus nnn otdopoc o6bLEKTOB

HoBbin Ne
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204 15, 14, 18, 21 [dwuHamunsauyms

24, 25, 46, 50 CamoobcnyxuBaH1e Unv NpUcoeanHeHNe BCOMOraTeribHoro obbekTa
206 2,26 BbiHeceHusa-KonupoBaHus

7,17,30  Tlepexodbl B NPOCTPAHCTBE W B HaNpaBneHum

208 3,4,6, 33,40 OpHopogHocTn-HeoaHOpPOOHOCTN (MECTHOIO KayecTBa)
1, 5, 42, 44, 49 [pobnenns-ObbeanHeHus (amccoumaLmmn-accoLmaLmm)
210 13 HaobopoTt

16 YacTUYHOrO UM M3BLITOUYHOTO AEMCTBUS

212 22 O6paTtnTb Bpen B NOsb3y

23 O6paTHO cBAaM

31, 29, 43,48 TMpuMeHeH\e "MycToThI" 1 MOPUCTbIX MaTEPUAsioB

28, 29 Mepexon K Nerko ynpasnsieMbiM MOMSM U BeLLecTBaMm

N
=
o

8,12,47,35 YnpaBneHue Becom
35, 36, 32, 37, 4513meHeHne PU3NKO-XMMNUYECKNX NapamMeTpoB N oa3oBbIX Nepexonos
38, 39 [MpumeHeHne okucnuTenen N MHEPTHOU cpeabl

N
=
N

N
=
0]
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Bi-poly principles

01 10, 9, 11 Pre-action or anti-action
19, 20, 41 Continuous or intermittent useful action
27,34, 44 Regeneration or discard of objects

15, 14, 18,21 Dynamisation
24, 25, 46, 50  Self-service or connection of an ancillary object
2, 26 Take out — copying
7,17, 30 Transitions in space and direction
3,4,6,33,40 Homogeneity — heterogeneity (of local quality)
1,5, 42,44, 49 Division — unification (dissociation — association)

13 Visa versa
16 Partial or excessive action
22 Convert harm into benefit
23 Feedback
31, 29, 43,48  Application of 'emptiness' and porous materials
28, 29 Transition to easily controllable fields and substances

8,12,47,35  Weight management
35, 36, 32, 37, 45 Changes in physical & chemical parameters and phase transitions
38, 39 Use of oxidising agents or inert media

N[N NININININ ININ[INININ[IN[ININN
~ ~ i el Il L= =l il (elelelle] (e] ()
(00) (o)) AIWINIFP|O |O|0(N[(O|O1A[WN

SEETT L\
© 2024, TRIZ Developers Summit el l I l RUSAL



I'Ipm\nep bu-noaun npnema
i =

OuHammzaumsa OuHamusaums - 3To MHCTPYMEHT agantaunn CUCTemMbl K UISMEHALLIMMCA YCITOBUAM 1 NOBbILLEHUA
ee ynpaBnaemMoCT 3a CHET USMEHEHUA €€ XapPaKTEPUCTUK BO BPEMEHMN. CyLIJ,eCTByeT AnHaMun3aunsa

,EI,MHaMMqucm

14 -

KOHKPETHbIX CUCTEM B npouecce ux paboTbl, HAaNPUMeEpP, CKNagHOM HOX, N eCTb AMHAMM3auuns B
C
1‘*éep°“”a”b”°°m npoLiecce 3BOSOLMN CUCTEMBI, HAaNpUMep, Nepexo 0T MeXaHUYEeCKoro nons K MarHUTHOMY.
Voot aosase a) XxapakTepuCcTMkM obbekTa (MM BHELLHEN cpeabl) OMKHbI MEHATLCS TakK, YTOObI BbIThb
MexaHeCX OonNTUMAanbHbIMU Ha KaXXaoM aTane paboThl;
KOoneoaHnm
21 Mposrora 6) pasgenuTb O6BEKT HA YacTK, CNOCOBHbIE NepeMeLLaTbCsl OTHOCUTENBHO APYr Apyra, 1 3aTemM

00beaMHUTb NX TMOKUMU NN NONEBLIMU CBA3AMMU;

B) ecnn 06BbEKT B LLeSTOM HEMOABWXKEH, caenaTtb ero NoABWMXHbBIM, NepemMeLlatoLLMMCS;

) MICNONb30BaTb POSMKKU, LUAPHUPLI, CNnpanu;

A) NepenTn oT NPAMOSIMHENHOIO ABMXKEHUS K BpaLaTerbHOMY Ui KPUBOSIMHEMHOMY, OT MSTIOCKOCTU
N Kyba K cpepe unu wapy, UCnonb3oBaTb LLEHTPOBEXHYIO CUNY;

€) ucnonb3oBaTtb KonebaTesibHble ABUXKEHNS N PE30HAHCHYHO YacToTy: BUbpaTtopbl,
Nbe30BMbpaTopbl, ybTPasByK,;

) BECTU NpoLecC UnNn oTAENbHbIE ero atanbl (HanpuMep, BpeaHble U onacHble) Ha BONbLLIOW
CKOPOCTW.

[Mprem mMoxeT ObITb NPUMEHEH Kak Ha MaKpo, Tak U Ha MUKPOYPOBHE, B TEXHUKE, COLMarbHbIX U
busHec-cuctemax. Mcnoneaymnte takke npuem 209 [pobneHnsa-O6begmHeHus.
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Example of bi-poly principle

 NewNo.] No. | Newname | Descripion |

204 15 Dynamisation  Dynamisation is a tool for adapting a system to changing conditions and increasing
Dynamism its controllability by changing its characteristics over time. There is dynamisation of specific
ip‘h‘emidiw systems during their operation, such as a folding knife, and there is dynamisation during
18 the evolution of the system, for example, the transition from a mechanical field to a magnetic field.
yse of mechanical a) characteristics of the object (or the external environment) must change so as to be optimal
21 at each stage of operation;
Breakthrough b) divide the object into parts capable of moving relative to each other and then unite them

by flexible or field links;

c) if the object as a whole is immobile, make it mobile or moving;

d) use rollers, hinges and spirals;

e) go from rectilinear motion to rotational or curvilinear motion, from plane and cube to sphere

or ball, use centrifugal force;

f) use oscillatory motion and resonant frequency: vibrators, piezoelectric vibrators, ultrasound;

g) conduct a process or individual steps (e.g. harmful or hazardous) at high speed.

The technique can be applied at both macro and micro levels, in technology, social and business
systems. Use also principle 209 division — unification.
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3anonHeHue Tabnauubl bu-nonm npuemos/

Completing the Matrix of Bi-Poly principles

Knaccuyeckas Tabnuua

Tabnuua c bu-nonu npuemamm

Yto yxyowaerca
H H3MEHEHHH

YTo HYEHO
H3IMEHWTE MO
YCNOBHAM 3a0aqM

Bec nogarusHOoro obeekra (=

13

YCTOMYHBOCTE
cocTaga obbeEkTa

Yo yxyowaerca
H H3MEHEHHH

YTo HYEHO
H3IMEHMTE NO
YCMNOBHAM 3a0a4Ym

Bec nogBrsHOro obbekra (=

© 2024, TRIZ Developers Summit
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Tabanua bu-nonn npmemos ana busHeca
/ Matrix of Bi-Poly principles for Business



O6buwana nHdopmaumna o Tabauue n 6u-nonu

npuemax ana busHeca /

General information about the Matrix and Bi-Poly
principles for Businesses

1. Bmecto 39 xapaktepuctmk B Knaccmyeckon Tabamue - 40
XapPaKTEePUCTUK.

2. BmecTto 18 bu-lloam npnemos — 15 bu-fonun npmnemos.

3. AKTyanmaupoBaHHbIe 5 NPUHUKUNOB pa3peLlleHna NpoTUBOPEYUNN.

1. Instead of 39 characteristics in the classic Matrix, there are 40 characteristics.
2. Instead of 18 Bi-Poly principles, there are 15 Bi-Poly principles.

3. Actualised 5 methods of contradiction resolution.
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XapaKTepuCcTUKU ana busHeca

MpocToTa ceperca M pemoHTa

Bpemsa (NpoaonKUTeNnbHOCTb) Noaaep:KKu

© 2024, TRIZ Developers Summit
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Ne HasBaHue Ne HasBaHue Ne HasBaHue
1 Hanpsa»eHue\cTpecc 17 AAANTUBHOCTb 33 PuUCcKu npu ocyuiecTsNeHUN NOAAEPIKKN
2 YcToitumBocTb 18 CNOXKHOCTb NPOAYKTa\camoii KOMNAHUU 34 [oxoabl OT KINEHTOB
3 Bpems peiictBus\onepauum 19 |choxmocts KOHTpoAns\ynpasneHus 35 Cnpoc Ha pbiHKe
4 Pacxopabl aHepruu 20 ABTOMaTM3aumA 36 J10ANbHOCTb KJIMEHTOB
5 MoTtepu saHeprum 21 DddekTnBHOCTL AencTBUA\onepauum 37 06BbEM MHPOpMaLUK
6 06bem maTepuanbHbIX 3aTpaT 22 3aTpaTbl HA NPOEKTUpPOBaHUe 38 06meH nHpopmaumeit
7 Motepu MH$popmauum 23 Bpems NpoeKTUpPOBaHUA 39 ABTOHOMHOCTb (CamMOCTOATENIbHOCTD)
8 Motepu BpemeHU 24 PUCKM NpPU NPOEKTUPOBaAHUU 40 Cnoco6HOCTb OUeHnBaTb\M3MepUTb
9 CrabunbHoOCTb AencTeua\onepayum 25 3aTpartbl HA NPOU3BOACTBO
10 TOYHOCTb OLLEHKU U U3MepeHunsn 26 Bpemsa npoussoacTsa
11 TouHOCTb AelictBua\onepauunn 27 Mpoun3BoacTBEHHbIE PUCKU
12 BHelHMe HeraTuBHble GaKTopbI 28 3aTpartbl Ha cHabXeHue
13 BHyTpeHHUe HeraTuBHble paKTopbI 29 Bpems Ha cHabxeHue
14 Yp06cTBO paspabotumka\npounssogurens 30  |Pucku cHabxeHus
15 Yp06cTBO NOsb30BaTens 31 3aTpaTbl Ha NOAAEPXKKY
16 32




Characteristics for business
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No. Description No. Description No. Description
1 Tension/stress 17 Adaptability 33 Support risks
2 Stability 18 Complexity of the product/the company itself 34 Revenues from customers
3 Action/operation time 19 Difficulty in controlling/managing 35 Market demand
4 Energy consumption 20 |automation 36 Customer loyalty
5 |Energy losses 21 Action/operation efficiency 37 Amount of information
6 |Materia| costs 22 Design costs 38 Information sharing
7 Information loss 23 |Design time 39 Autonomy (self-sufficiency)
8 Time loss 24 |Design risks 40 Ability to assess/measure
9 Stability of action/operation 25 |Production costs
10 Accuracy of assessment and measurement 26 |Production time
11 Accuracy of action/operation 27 |Production risks
12 External negative factors 28 |Procurement costs
13 |Interna| negative factors 29 |Procurement time
14 |Deve|oper/ manufacturer friendliness 30 Procurement risks
15 |User friendliness 31 Support costs
16 |Ease of service and repair 32 Support time (duration)




bu-noaun npuemol agna busHeca
“

_,El,eLueBmHa N CUTyaTWBHAs MONEe3HOCTb
I AnanTaums u AnHaM13aLms

I Camoo6enyxiBaHme Ui NCTIONb30BaHME NOCPEAHMKa

PN BiteceHie 1 paboTa ¢ konusMm
I A iepapXxMHHOCTL M Mepexos Mo CUCTEMHBIM YPOBHSIM
AN E 1vHoo6pasie (YHNdnkaLus), YHAKANBHOCTb (SKCKIIO3NBHOCTb) M YHUBEPCANbHOCT

Pasp,eneHme W CrsiHNe
_Hao6op0T (MHBEpPCUS)

_I‘IOBblmeHme yNpaBRsSieMOCTU C NOMOLLIbIO TMBKOCTM
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Bi-Poly principles for Business
_

Pre-action or anti-action
Intermittent or continuous action

Cheapness and situational utility

Adaptatlon and dynamisation

Self-service or use of an intermediary
Making and handling copies

Hlerarchy and transition through system levels
_Unlformlty (unification), uniqueness (exclusivity) and universality
Separatlon and merger

Reverse (inversion)

211 Partial or excessive action
212 Convert harm into benefit or all for the best
Feedback

Appllcatlon of 'emptiness'’

215 Increasing controllability through flexibility

S L\
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MpuHuMnbl ana busHeca

[MpoTrBOpEUMBLIE CBONCTBA peannayoTcsa B pasHoe BpeMs.

Ha3saHue npuHUuuna

[MpoTMBOpPEUYMBBIE CBOMCTBA peannayoTcs B pasHbIX MeCTax on3n4ecKoro unun BUpTyanbHoOro (NpaBoBoro,

9KOHOMWYECKOro, CouManbHOro 1 Ap.) NpoCcTpaHCTBa.

o (e I 170 (= 2. G0 CcTeMa € TOYKKU 3peHust CTPYKTYpbl obnagaeT ogHUM CBOMCTBOM, a €€ NOACUCTEMbl UM HAACUCTEMbI (YacTu
M ER S 0000 11 I IHOTO MepapXxmMyecKoro nopsagka) apyrmmu:

- O6beanHeHne\pasbeanHeHe 0g4HOPOAHbBIX UM HEOOHOPOAHbLIX CUCTEM UMK onepaummn

- NMomeHATL onepauum NNy YactTu CUCTEM MecTamm

- OT cucTeMbl K aHTUCUCTEME UITN K COMETaHUKO CUCTEMbI C aHTUCUCTEMOM

- OgHo gencTeme BbINOMHUTL B HECKOSIbKO onepauumn

- icnonb3oBaHue, 3anonHeHne nnu cosgaHue "nyctotol”

- Pabota Ha 6onee HM3KOM nepapxm4yeckomMm ypoBHe

(o (e IS0 = )29 60 CcTeMa C TOYKWU 3peHUst BbINOSTHAEMbIX AENCTBUI 0bnagaeT O gHMMN XapakTepUCTMKaMu, a ee NogCUCTEMbI
Ve WA 7 (6 U NN HAACUCTEMbI — OAPYTUMU:

- BBectn nnun noBbICUTb 3PPEKTUBHOCTL OBPaTHOM CBA3N

- BmecTo 3agaHHOro 4eNcTBuUs BbINOMAHUTDL NPOTUBOMOMNOXHOE NOSHOCTLIO UMM YaCcTUYHO

- BpeaHoe gencteme ncnonb3oBaTb A5 NOMNb3bl

B npocTtpaHcTBe

B oTHOWIEeHUH
(cutyaTnBHan
M3MEHYUBOCTb)

Mo OTHOLUEHUNIO K O4HOM cucTeme oObekT obnagaet OAHMM CBOMCTBOM, a NO OTHOLLEHMIO K APYron cucteme
obbekT obnagaeTt ApyrMm CBOMCTBOM.

TRE Doveloper
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Methods for business

Contradictory properties are realised at different times.

Name of method
Systemic transition
through structures

Contradictory properties are realised in different places of physical or virtual (legal, economic, social, etc.) space.

In terms of its structure, a system has one property and its subsystems or supersystems (parts of other hierarchical

order) have other ones:

- Uniting/separating homogeneous or heterogeneous systems or operations

- Swapping operations or parts of systems

- From system to anti-system or combining system with anti-system

- Performing one action in multiple operations

- Using, completing or creating ‘emptiness'

- Operating at a lower hierarchical level.

SEE e [N terms of actions performed, a system has some characteristics and its subsystems or supersystems have
through action other ones:

- Introduce or increase the efficiency of feedback

- Instead of a given action, perform the opposite action in whole or in part

- Use a harmful action for benefit.

In attitude In relation to one system, an object has one property, and in relation to another system, the object has other property.
(situational variability)

TREZ Dov
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NanbHeuwune nnaHobl / Further plans



Xoa dopmunpoBaHua U passutma busHec-tabaunubi
pa3spelleHua NpoTuBopevni

Y

O6paboTaHHble oparmMeHTbI
Tabnuu anga 6usHeca c

CpaBHeHue: Tabnuupbl

AnbTLIynepa ans MaKcMMaribHbIM KO3 PULMEHTOM
BbusHeca c apyrumm perynsipHOCTH
2024 rop MnaH Ha 2025 roa
[lononHeHHas OpMVIpOBaHVI cDopMMpOBaHme dopmupoBaHme
PasButne busHec-
Tabnuua anropMTmMamu crnmcka MOHO- OunsHec-tTabnuubl OunsHec-Tadbnuubl
Tabnuubl ¢ Gu-nonmn
AnbTlynnepa Tabnuua npuemMoB Ans C MOHO- c bu-nonu DEMAMMY
AnbTwynnepa OusHeca npuemamm npuemamm P
1 |
Cuctema MOHO-] dopmmpoBaHme CDOpMI/IpOBaHMe]
npuembl Ans CUCTEMbI Oun- oun-nonu ]
TEXHUYECKNX nonv Npuemos npnemMoB Ans |
cuctem (40+10) ANA TeXHUKK (18) busHeca (15) I
7 Y
|
OT1aenbHble bu-npuems Ans h KoMMnekch O606LweHHble TPUN3-mopenu ]
TEXHUYECKNX CUCTEM Ha OCHOBE KOMMJIEKCOB —

bnsHec-moaenen

(r.C.AnbTwynnep, OusHec-moaenen

N.M.®PnvkwtenH, B.M.MNeTpoB)
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Progress in the formation and development
of the Business Matrix of Contradiction Resolution
v

Compa'rison: _ Processed fragments of matrices
Altshuller's Matrix for business with maximum

for Business regularity factor
with others
2024 Plan for 2025
Algorithm- Formation Formatlon Formation Development
Altshuller's augmented of a list of mono- of a business of the business of the business
Matrix Altshuller's principles matrix with mono- matrix with bi-poly matrix with bi-poly
Matrix for business principles principles principles
S 1f :
ySr'[iil(T:} ?e?]% ?0- Formation of a system Formation of bi- ] |
tecphnicaﬁ systems of bi-poly principles for poly principles for ]
technical systems (18 '
(40+10) y (18) business (15) |
1 l
Certain bi-rinciples for techni Ij Business model Generalised TRIZ models ]
ertain bi-principles for technica based on business model R
systems (G. Altshuller, I. complexes mol
Flikshtein, V. Petrov) Complexes
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