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O yem aoknaa u npeseHTaums \ Substance of the speech and presentation

1. AHaNM3 ANCCOHAHCa XapaKTEPUCTUK — YHUBEPCA/IbHbIN MeToA
BbIABNEHNA NPOBAEM M 33434 B CUCTEME.

2. MeToa OCHOBAH Ha CPaBHEHUM PA3AUYHbBIX XapPaKTEPUCTUK
mexay cobon.

3. AHanuM3 AMCCOHAHCa XapPaKTEPUCTUK ABNAETCA Pa3BUTUEM WU
o0b6o06weHnem PCA.

4. TpuBeaeHo onncaHne meToaa M NPMMepPbl ero NPUMEHEHMUS.

5. MpepnoxeH MopPdOIOrNYecKnis AWMK BO3MOHbIX
BAapPWAHTOB AMCCOHAHCA XapPaKTEPUCTUK.

6. Pa3paboTtaH Anropntm Mcnonb3oBaHUA «AHANN3 AMCCOHAHCA
XapaKTEPUCTUK CUCTEMbIY .

7. MeTtoa noKasan 3¢PeKTUBHOCTb MNPU aHaAM3e MHOTUX
npeanpuUATUIA, 3TOT ONbIT ByAEeT PacLUNPATHLCS.

1. Characteristics dissonance analysis is a versatile method for the detection ,
of problems and tasks in the system. AFORIZM.org

2. The method relies on comparing different characteristics with each other.

3. Characteristics dissonance analysis develops and generalises value analysis
(VA). : 4

4. Given are method description and the examples of its employment. KOFHI/ITI/IB HI)II/I Z[I/ICCOHAHC

5. Proposed is a morphological box of possible options of characteristics
o e phofogical box of possible opt o COGNITIVE DISSONANCE

6. The development of the 'System Characteristics Dissonance Analysis'
application algorithm is complete.

7. The method showed its effectiveness in the analysis of many production
facilities and this experience will be expanded.




AHanu3 anccoHaHca xapaktepuctmk cuctemol / Characteristics Dissonance Analysis

AHanu3 ANCCOHAHCA XapaKTepUCTUK CUCTEMDI Characteristics Dissonance Analysis — thisis

— 3TO MeTOA, aHa/M3a CBA3aHHbIX Mexay CcOoboM pPasHbIX a method of analysing different related characteristics of one
XapaKTEPUCTUK OAHOM CUCTEMbI UIN CXOXUX XapPaKTEPUCTUK system or similar characteristics of different systems for
Pa3HbIX CUCTEM ANA BblaeneHna npobnemHbIX CUTyauuin u purposes to identify problematic situations and set tasks.
NOCTaHOBKM 3ada4y. [AMCCOHAHC MOXKeT npoucxogmtb BO Dissonance can occur in time and in space.

BPEMEHU U B NPOCTPAHCTBE. A special case of the dissonance of characteristics is the FCA
YacTHbIM Cy4aem AMCCOHAHCa XapakTepucTuk asnaetca ®CA — it looks for a dissonance between the costs and the value
— B HEM WLLETCA AMCCOHAHC MEeXAy 3aTpaTamu U LEeHHOCTbIO of the elements of the system.

3/1eMeHTOB CUCTEMDbI.

Jlroam Bcemun cunamu ctaparorca
onpasAaTb CBOE NoBeAeHUe nNyTem
CHUXEHUA CTeneHn HecoBnageHmsa
CBOMX BNeYvaT/IeHUN 1 BEpPOBaHWUI C
peanbHOCTbIO (AMCCOHaHC). /1.
PECTUHT, TeEOPUA KOTHUTUBHOTO
[VCCOHAHCa.

People do their best to justify their
behaviour by reducing the degree
of discrepancy between their
impressions and beliefs with reality
(dissonance). L. Festinger, theory of
cognitive dissonance.
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MpeumyLecTBa aHanAM3a AUCCOHAHCa XapaKTepuctuk cuctem \ Benefits of system characteristics dissonance analysis

Characteristics Dissonance Analysis
Characteristics " AHanwus ANCCOHAHCA XapPaKTEPUCTUK MO3BONAET BbIABUTDL Ham6onee

obuwme 1 4yacTo He oyeBUAHbIE NPOBAEMbI B CUCTEMAX.

dissonance

analysis = MeToZ, MOXHO NPUMEHATb ANA NObIX CUCTEM: MaATEPUaNbHbIX WU

Administrative contradiction, HemaTepuanbHbIX
inventor's situation, initial task

(~  ApmuHuctpatMBHoe \ " BbiAB/lIeHHble nNpobnembl TaKXe MOrytT umeTb 60/blION  ChekKTp
npoTusopeune, pa3Hoobpa3ma: oT cyrybo TexHNYeCKnx 40 GPUHAHCOBO-IKOHOMUYECKUX

| wsobpetatenbckan W ynpaBaeHuyeckux. Npu 3Tom noaxoa AnA aHanusa byaet eauHbIii.
cutyauuna, ucxogHasa
\ 3apaua ) = HecmoTpA Ha CBOK OBLLHOCTb, aHa/M3 CPa3y BbIBOAWUT Ha T€ MU MHble
M3MEPAEMbIE XapaKTEPUCTMKM WM MapameTpbl, KOTOpble MO3BOAAOT
Contradiction pf requirements, BbIiB/IEHHblE AMCCOHAHCbI MepeBecTM B OBBEKTUBHbIE NPOTUBOPEYUS

technical contfadiction
NpoTtusopeuune
TpeboBaHU, TEXHUUYECKOE
npoTtusopeumne

TpeboBaHMMN HaACUCTEM N CBOMUCTB 3/1EMEHTOB CUCTEMBbI.

= Characteristics Dissonance Analysis allows us to identify the most common and often not obvious problems in
systems.

= The method can be applied to any systems: tangible and intangible

Contradiction|of property, The identified problems can also have a wide range of diversity: from purely technical to financial, economic and
physical contradiction managerial or business. At the same time, the approach for analysis will be the same.

NMpoTtusopeune CBOACTBA = Despite its generality, the analysis immediately leads to certain measurable characteristics and parameters that
! allow the identified dissonances to be translated into objective contradictions of the requirements of the
¢M3MHECKOE npoTueopeuune supersystems and the properties of the system elements.

© 2021, TRIZ Developers Summit
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[puMepbl AnccoHaHca XxapakTepuctuk \ Examples of characteristics dissonance

Mpumep 1.
CpaBHeHME K/IH0YEBbIX XapPaKTePUCTUK
NPOAYKUMM NPeanpuUATUA: Ka4eCTBO

CpeaHAs LeHa Ha NpeanpuaATUM N Ha
PbIHKE, ANUTENbHOCTb BbINO/IHEHWUA 3aKa3
Ha NpPeanpPUATUM N Ha PbIHKe.

PaBHOCTOPOHHUN TPEYTONbHUK — 3TO CPeAHME AaHHbIE Ha PbIHKE.
HepaBHOCTOPOHHWE TPEYTrO/IbHUKU — 3TO XapPaKTEPUCTUKM KOHKPETHOTO
npoussoacTtea. OuesngHa npobaema npeanpuUATUA C ANNUTENIbHOCTBIO
BbINO/IHEHMSA 3aKa30B — ee He0HX0AMMO 3HAUNUTENbHO CHU3UTD.

B AaHHOM ANCCOHAHCE Y4aCTBYIOT OANHAKOBbIE XapPaKTEPUCTUKM,
Pa3HbIX, HO CXOXXMX CUCTEM, B HacToALlee BpeMA, B OANHAKOBbIX
PbIHOYHbIX YCNOBUSAX.

dopmanmnsyem onmcaHue 3Toro AUCCOHaAHcA: XapaKTepuctmka 1
(AnmnTENbHOCTbL BbINONHEHMSA 3aKa3a) Cuctemsl 1 (npeanpuaTms) He
coOTBEeTCTBYEeT XapakTepuctuke 1 (AanTenbHOCTb BbINONHEHMS 3aKa3a)
Cuctemsbl 2 (gpyrmx npeanpuaTuin) B HacToallee Bpems (HacToauwee
BpemAa MOXHO 00603HauunTb undppon «0»). NMonyynTca AMCCOHAHC TUNa
(X1C1 0)-(X1C2_0).

D
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Example 1.

Comparison of the key characteristics of
the company's products: the quality of
products at the factory and on the
market, the average price at the factory
and on the market, the duration of the
order at at the factory and on the
market.

An equilateral triangle is the average data in the market.
Non-equilateral triangles are characteristics of a particular
production. The company's problem with the duration of
order fulfillment is obvious — it needs to be significantly
reduced.

This dissonance involves the same characteristics of
different, but similar systems, currently, in the same market
conditions.

We formalize the description of this dissonance:
Characteristic 1 (duration of order fulfillment) of System 1
(factory) does not correspond to Characteristic 1 (duration of
order fulfillment) of System 2 (other factories) at the present
(the present can be denoted by the digit "0"). You will get a
dissonance of the type (X1C1 0)-(X1C2_0).

© 2021, TRIZ Developers Summit



[TpMepbl ANCCOHAHCA XapaKTepPUCTUK Examples of dissonance characteristics

NMpumep 2.

Kucnorybckas npuamneHas
cTaHuuAa B 90-x rogax 20
BeKa BblpabaTtbiBana Takoe
YK€ KO/INYECTBO SHEPIUH,
KoTopasa u notpebnana ana
CBOWM AeATeNbHOCTU.

Example 2.

The Kislogubskaya tidal station in the 90s of the 20th
century produced the same amount of energy that it
consumed for its activities.

This dissonance involves different but comparable
characteristics from the past. The dissonance is that
they are equal to each other, since in the case of

B 4aHHOM AMCCOHaHCe y4acTBYIOT pa3Hble, HO CPaBHUMbIe equality of energy production and consumption, there

XapPaKTePUCTUKKN M3 NpoLoro. JMCCOHAHC COCTOUT B TOM, YTO is no practical sense in such a station.

OHM PaBHbl APYr APYrY, TaK KaK B C/ly4ae paBeHCTBA

NPOW3BOACTBA U NOTPEONGHNA SHEPTM NPAKTUYECKOrO We can formalize the description for this dissonance:

CMbICa B TAKOM CTaHUMU HeT. Characteristic 1 (energy production) of System 1 (tidal
station) is equal to Characteristic 2 (energy

dopmanmsyem onncaHue 3Toro AMCCoHaHca: XapakTepucTuKa consumption) of System 1 (the same tidal station) in

1 (nponsBoacTBo aHeprun) Cuctembl 1 (NnpuaneHaa cTaHUUA) the past (the past time can be denoted by the number

paBHa XapakTepuctuke 2 (notpebnenune sHeprum) Cuctems 1 "_1"). You will get a dissonance of the type

(Ta ke NnpuamMBHaAA cTaHUMSA) B npoLwwaom (npownoe Bpems (XIX1 -1)-(X2X1_-1).

MOXHO 0603HauNTb Yncnom «-1»). MoayuynTca ANCCOHaHC TUNa
(X1C1_-1)-(X2C1_-1).
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[MpMepbl ANCCOHAHCA XapaKTepPUCTUK Examples of dissonance characteristics

Example 3. Amount of plastic waste being generated, tonnes per year

Konnuectso obpasyowmnxca naacTMKoBbIX OTXOA08, T/roj Example 3.
1900 JAMNCCOHAHCbl 0AHOIN XapaKTEPUCTUKKN B pa3HOe Bpems Formalization of dissonance: .
Dlssonan s of the same characteristic at another time Characteristic 1 (plastic waste) of System 1 (plant 1) is

very different from Characteristic 1 (plastic waste) of
System 1 (the same plant 1), but at another time.

There will be a dissonance of the type
800 (X1C1_-1)-(X1C1_0).
600 The dissonance is indicative to following contradiction:
If hoppers are used for the transportation of bulk raw
40 materials, the amount of plastic waste goes down
significantly, but at the same time we have increasing
20 costs associated with transportation, because hopper
tariffs are typically higher than gondola car tariffs.
I .

3asog 1 3asopg 2 3aBog 3 3ason 4 3aBoa 5
Plant Plant Plant Plant Plant

H 2019 m 2020
dopmanmsauma guccoHaHca: Xapaktepuctuka 1 (nnactukosble otxoabl) Cuctembl 1 (3aBog, 1) cunbHO OTAMYaeTcs OT
Xapaktepuctnku 1 (nnactmkoBble otxoabl) Cuctembl 1 (TOT *Ke 3aBoa 1), HO B pa3Hoe Bpema. MonyuynTcs ANCCOHAHC TUNa
(X1C1 _-1)-(X1C1_0).
AMNCCOHaHC YKa3biBaeT Ha c/ieayloliee NpoTusopeyme:
Ecnam ncnonb3oBatb ANA TPAHCMOPTUPOBKMU CbiNy4Yero CbipbA XONnepbl, TO KOAUYECTBO N/1IaCTUKOBbIX OTXO40B 3HAUYUTENbHO
CHU}KAeTCA, HO NMPU 3TOM MNOBbLIWAIOTCA 3aTPaTbl HA TPAHCMOPTUPOBKY Cbiny4yero cbipbA, T.K. Tapudbl Ha Xonnepbl, Kak
npaBuno, BbllLe, YeM Ha NO/IyBaroHbl.
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[MpMepbl ANCCOHAHCA XapaKTepPUCTUK Examples of dissonance characteristics

Example 4.
CpegHee KonnyecTtBo NPOCTOEB CaAaMOCBa/1a NO NpUYnHe Example 4.
KIMMATUYECKNX YC/IOBUM \ Average amount of dump truck downtime o _
. - Formalisation of dissonance:
due to climate conditions e :

o Characteristic 1 (downtime) of System 1 (dump truck type

AMCcCcoOHaHC OAHOMN XapPaKTEPUCTUKMN Y KOHKYPUPYIOLLIUX CUCTEM 1) is much higher than Characteristic 1 (downtime) of

3000 Dissonance of the same characteristic of competing systems System 2 (dump truck type 2 and type 3) at the same time.

5500 We obtain dissonance (X1C1 0)-(X1C2_0).

2000 The dissonance is indicative to the following
contradiction:
1500 If we increase the number of dump trucks type 1, then
transportation will be cheaper, but dump trucks type 1
1000 often have downtime due to climate conditions.
500 I . I
| ] =

0

2017 2018 2019 2020
W CamocBanl ™ CamocBan 2 CamocBan 3
dump truck dumptruck  dump truck

dopmanmsauma guccoHaHca: Xapaktepuctuka 1 (npocton) Cuctemsl 1 (camocan 1) HamHoro 6onblue Xapaktepuctukm 1
(npoctoun) Cucrtemsbl 2 (camocsan 2 n 3), B 04HO U TO e Bpemsa. [Monyumntca amccoHaHc Tuna (X1C1 0)-(X1C2 0).

[AMCcCcoHaHC YKa3blBaeT Ha caeayloliee npoTusopeume:

Ecnn yBennunTb KONIMYECTBO CaMOCBANOB 1, To nepeBO3Ka TaKMMKU camocBasiamm o6xogutca aeluesne, HO NPU 3TOM U3-3a
Knumamqecmx YyCN0BUiA camocBasbl 1 4acTo HaXo4ATCA B NPOCTOAX.

‘$
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OnucaHue NHCTpymeHTa «AHaNnU3 AUCCOHAHCA XapPaKTEPUCTUK CUCTEMbI» \ Description of tool 'System Characteristics Dissonance Analysis'

= [1nA aHa/M3a ANCCOHAHCA XapPaKTEPUCTUK MOMKHO UCMO/Ib30BaTb OAHY U TY e XapaKTepPUCTUKY OAHOMN U TOM
YK€ CUCTEeMbI, HO B pa3Hoe BPeMs WM Ha PasHbIX 3Tanax ¥XM3HEHHOro UunKkna cuctembl. inccoHaHc 8 TPU3 —

3TO HapylleHMe COrnacoBaHHOCTM (rapMOHUKM) B CBA3AHHbIX MEXAYy CObON XapaKTepPUCTUKaxX OAHOM WU
HECKOJIbKMX CXOMKUX CUCTEM.

" AHA/N3 AUCCOHAHCA XapPaKTEPUCTUK CUCTEM — 3TO BbIAB/JIEHME BO3MOXHbIX NPOTMBOPEYMA B Pa3BUTUU
CUCTEM HA OCHOBE CPaBHEHMA CBA3AHHbIX MeXay coboil XapaKTEPUCTUK CUCTEM, HAPYLLAKOLWNX OXMAAEMbIE
NN KENAaeMble CBA3U MeXAY STUMM XapaKTEPUCTUKAMMU.

= AHa/M3 [JUCCOHAHCaA XapaKTEepUCTUK CUCTEeM sBAAeTcA o0bobuleHMem KOMMJIeKca BMAOB aHa/u3a,
00beAMHEHHbIX CXOXXUM NoAXoAoM: GYHKLMOHANbHO-CTOMMOCTHbIM aHanus (PCA), coumomeTpus, aHanms
npeaenoB PasBUTUA, TEOPUS KOTHUTUBHOMO AUCCOHAHCa, PYHKLMOHANbHbIN aHaAu3 U Ap. ITU BUAbl aHaNM3a
MOXHO paccMaTpmBaTb KaK YaCTHbIN Cay4Yyat aHaM3a JUCCOHAHCA XapaKTEPUCTUK CUCTEMDI.

= To analyze the dissonance of characteristics, you can use the same characteristic of the same system, but at different times or at different stages of the
system life cycle. Dissonance in TRIZ is a violation of coherence (harmony) in the interconnected characteristics of one or more similar systems.

= System Characteristics Dissonance Analysis is the identification of possible contradictions in the development of systems based on a comparison of related
characteristics of systems that violate the expected or desired connections between these characteristics.

= System Characteristics Dissonance Analysis is a generalization of different types of analysis united by a similar approach: functional cost analysis (FCA),
sociometry, analysis of development limits, theory of cognitive dissonance, functional analysis, etc. These types of analysis can be considered as a special
case of System Characteristics Dissonance Analysis .

© 2021, TRIZ Developers Summit
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0606 LeHHble npumepbl ANCCOHAHCA XapPaKTePUCTUK \ Generalized examples of characteristics dissonance

OTHOCUTENbHAA NOMIE3HOCTb OAHOM XapPaKTEPUCTUKMU KPUTUYHO MEHblle APYron OTHOCUTENbHOW 3aTPaTHOWM

(Bpe,ﬂ,HOﬁ) XaPaKTEPUCTUKU TaAKOIo XKe obbeKTa uau npoueccCa. Hanpumep, OoTHOCUTENbHAA LLEHHOCTb ONepauun MeHblue
OTHOCUTE/IbHbIX 3aTpaT Ha 3TOM e onepaLuu.

OTHOCUTE/IbHaA NOJIE3HOCTb OAHOM XapPaKTEPUCTUKU KPUTUYHO MEHbLLE TAaKOM e XapaKTEePUCTUKM TaKOro e

obbveKTa nnm npouecca, HO B Apyrom mecte Uamn B Apyroe BpeMA. Hanpumep, npons3BoanTenbHOCTb NPeanpUATUA 3HAUYNTENbHO
MeHblLLEe, YeM NPOU3BOANTE/ILHOCTb aHA/IOFTMYHOIO APYroro NpeAnpUATAA UK TOTO e CaMOoro NpeAnpuUATUA, HO B APYroe Bpema.

PacnpeaeneHne xapakTepucTUKM NO PasHbIM NOACMCTEMAM WAN HaNpaB/ieHUAM OAHOro U TOro e obbekTa
WAN Mpouecca 3HaYMTeNbHO OT/IMYaeTCA OT pacnpedeneHna aHaNOrMYHOM XapPaKTEPUCTUKM TaKoro »Ke
obbeKTa nam npouecca.

Hanpumep, KOAMYeCTBO MaTeHTOB HaA pa3Hble Uenn onpeneneHHoro obbeKkTa 3amMeTHO OT/IMYaeTca OT pacnpeaneneHna KoJNYeCTBa MPOEKTOB

ycoBepLlweHCTBOBaHNA NOACUCTEM TAKOrIo »Ke obbeKkTa Ha KOHKpPEeTHOM npeanpuaTnun.

A relative value of one characteristic is critically lower than the costly/harmful characteristic of the same item or process. For example, a relative value of an
operation is lower than relative costs associated with the same operation.

A relative value of one characteristic is critically lower than the same characteristic of the same item or process, but in a different place or at different time. For

example, the performance of a production facility is much lower than the performance of a similar production facility or the same production facility at a
different time.

The distribution of a characteristic among different subsystems or directions of the same item or process greatly differs from the distribution of a similar

characteristic of the same item or process. For example, the number of patents for different goals of a certain item greatly differs from the distribution of the
number of projects related to the improvement of subsystems of the same item at a specific production facility.

eeeeeeeeeeee
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0606 LeHHble npuMmepbl ANCCOHAHCA XaPaKTEePUCTUK \ Generalized examples of characteristics dissonance

= CooTHOLWeHne O,EI,HOI‘/JI NoONe3HON UNu Bpe,EI,HOl‘/JI XaPaKTEPUCTUKUN K ﬂ,pYI’OVI COOTBETCTBEHHO MONAE3HOW WU
BpE,D,HOVI XapPaKTEPUCTUKN OAOHOTIO obbeKkTa wmaun npouecca KPpUTUHHO OT/IUMHaEeTCA OT daHaJ1I0MNM4YHOro

COOTHOWEHNA QaHA/IOTUYHbIX XapPaKTepPUCTUK I'IOAO6HOI'O e obbeKkta unu npouecca. Hanpumep, cooTHoLleHKne

«CKOpOCTb/I’py3OI'IO,CI,'beMHOCTb)) O HOr0 TUNA camoieTa 3HAaYUTE/IbHO OT/IMYAeTCA OT TAKOro e COOTHOLWEHMA aHa/I0orMYHOro camoneta. Mam cooTHoweHme
«pacxon Tonainea / 4yacToTa 3aMeHbl beH30Hacoca» OAHOro Tnna aBTOMObOMNEN 3HAYNTENIbHO OT/INYAIOTCA Apyr oT Apyra.

= OTHOCUTE/NIbHAA NONE3HOCTb XapPaKTeEPUCTUKUN YHaACTUN MNpoLueccCa (onepau,MM) NPUHLUUNMUNA/IBHO OTNINMYHAETCA OT

TaKoW XaPaKTeEPUCTUKU Ha I'IpE,EI,pr,VLLI,GVI Unn nocne,u,yrom,eﬁ onepauun Npm CoONOCTaBMMbIX 3aTPaATAX. Hanpumep,
AONONIHUTENbHbIN 3Tan 06paboTkM 06beKTa He A06ABASET COM3MEPMMOTO POCTA LEHbI peannsaymu.

= The ratio of one useful or harmful characteristic to the other useful or harmful characteristic, respectively, of the same item or process critically differs from a
similar ratio of similar characteristics of the same item or process. For example, the speed/cargo-carrying capacity ratio of the same aircraft type greatly differs
from the same ratio of a similar aircraft. Or the ratio of fuel consumption to the frequency of gasoline pump replacement of the same car type are significantly
different.

= The relative usefulness of a characteristic of any part of the process/operation is crucially different from such characteristic of any previous or subsequent
operation at given comparable costs. For example, an additional phase of item processing does not add a commensurate growth of the selling price.

‘RlZDE\g}”‘
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Mo pd)OfI OrM4YeCcKum A LUK ANCCOHAHCa XapPaKTeEPUCTUK \ Morphological box of characteristics dissonance

Past

Present

Future

Past \ Mpownoe

Present \ Hactosuwee

Future \ byaywee

X1C1 -1
X2C1 -1

X1C1 -1 |x2c1 -1

X1C2 -1

X2C2 -1

X1C1 0

X2C1 0

X1C2 0

X2C2 0

X1C1 +1

X2C1 +1

X1C2 +1

X202 +1

Exp. 2

X1C2 -1

Exp. 3

Exp. 7

X2C2 -1

X1C1 0

X2C1 0

X1C2.0

X2C2 0

X1C1 +1

X2C1 +1

X1C2 +1

X202 +1

The Characteristic is a
specific parameter,
parameter change speed,
similar parameter, the same
parameter of a similar item,
the same parameter of the
same item, but in a
different place or at a
different time.

System 1 and System 2 are
the systems being analysed
(items or processes),
respectively; it is, however,
important to understand
that System 2 in this case is
not System 1 or a
subsystem/supersystem of
any system.

-1, 0, +1 is system status in
the past, present, and
future, respectively.

XapaKTepmUCTMKa — 3TO KAaKOM-TO KOHKPETHbIM napameTp, CKOPOCTb M3MEHEHUA NMapamMeTpa, NOXOXKUW NapameTp, TaKon e
napameTp, HO NOXOXero 06bEKTA, TAKOM Ke NapameTp Toro e 06beKTa, HO B APYrom mecTe Uau B Apyroe Bpems.
Cuctema 1 n Cuctema 2 — 3TO, COOTBETCTBEHHO, aHaAu3npyemble cuctembl (0OBEKTbI MAM MPOLLECChl), MPU 3TOM BaXKHO

NOHMMATb, YTO B IAHHOM caydyae Cuctema 2 - 3to He Cuctema 1 unm noacuctema (Hagcucrtema) cUCTEMBI.

xxxxxxxxxxx
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Mcnonb3osaHue metoaa \ Method use. Example 5.

(X1C1_0)-(X2C1_0).

B KauyecTBe euwe OAHOrO NpUMepa PacCMOTPUM
TEXHUYECKYID CUCTEMY YPOBHA MNpeanpuAaTUuA.
KOHEeYHO, OXMaaTb KAKOM — TO KOHKPETHOM
chOpMYyIMPOBAHHOM 3343a4YM HA TAaKOM BbICOKOM
CUCTEMHOM YPOBHE PAacCCMOTPEHMA He CcTouT. B
AAHHOM MPUMEpPE UNNOCTPUPYETCA, KaK aHanm3
AVNCCOHAHCA XapaKTePUCTUK MNOMOraeT Cy3uTb
obnacTb Nouncka npobiem u 3aaau.

B KauyecTBe nepBOM XapaKTePUCTUKU B3ATa
nobaBneHHas ctoumocTb, dopmupyeman Ha
nepenene. Bropasa xapakTepucTuka — ¢oHA

onaaTtbl TpyAa. BbiABAEHHbINM ANCCOHAHC:

16 000

14 000

12 000

10 000

8 000

6 000

4000

2 000

[lobasneHHaa ctoumocTb/POT
Added value/payroll fund

3a 3TUMM HENPOMNOPLMOHAIbHO BbICOKMMM 3aTpaTamm
MOTYT CKPbIBATbCA:

- PY4HOW ManonNpoun3BOAUTENbHbIN TPYA,

- CNOXKHble N TPYAOEMKME onepaumu;

- 60/1bLLIOE KONMYECTBO NEpPesenoK;

- BbICOKOKBaMPUUMPOBAHHDBIN, YHUKA/IbHbIN NEPCOHAN.
6822

—— |

063kunroBoe otaeneHme
Baking area

13469

4294

|

MpoKanoYHbIN KOMMAEKC
Calcining unit

CMeCMn_bHO-I'I peccoBoe oTgeneHune
Mix-n-press area

B [Jo6aBneHHasa ctommocTtb 2020 B ®OT Ha TOHHY

2020 added value Payroll per tonne

[MpokanoyHsIli KOoMMaeKc opmupyem MUHUMAAbHYO 006a8/1eHHYH0 CMoUuMOCMe,

Ho npu a3mom 3ampamel no ®OT y He2zo maKcumasbHbie!

Let us consider one more example: a technical system of the production
facility level. Of course, it makes no sense to expect any specific formulated
task at such a high systemic level of discussion. This example illustrates how
characteristics dissonance analysis helps narrow the area of search for

problems and tasks.

The second characteristic discussed is the added value formed in an area.

The second characteristic is a payroll fund.

Dissonance detected: The calcining unit generates the minimum added

value, with the maximum payroll costs though!

-1 [x1c2-1 [xac2-1 [x1c1.0 [¥2c10 [x1c2.0 [x2c20 [xaci+1 [xaca 41 [x1c2 #1 [xac2. 41

These  disproportionately
high costs can hide:

- Manual low-performance
labour;

- Complicated and labour-
intensive operations;

- Large number of reworks;
- Highly qualified, unique
personnel.

X1C1 +
X201 +1
X1C2_+1
X202+
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Mcnonb3osaHue metoaa \ Method use. Example 6.

(X1C1_0)-(X2C2_0).

B onpeneneHHon coumanbHOM rpynne 6bia npoBedeH onpoc. YyacTHMKamM Obin 3a4aH BCEro oAMH BOMPOC — C Kem Obl 13
rpynmnbl OHX NPEeAnoY N BbIMOJIHATL COBMECTHbIN NPOEKT, @ C KEM — OTNPaBUTLCA Beyepom B H6ap.

Coumnorpamma aenosoro u HepopmanbHOro B3aMmoaeuncTemA.
MakcumanbHO BO3MOXKHaA oueHkKa 80%.
12.0% Sociogram of business and informal interaction. The highest possible

grade is 80%.
10,0%

8,0%

6,0%

.0
...
4,0% “e
i o ®tescpnccnnne
2,0% I I I s Ty
0,09 I I I I II E--...
1 2 3 4 5 6 7 8 9 10 11 12 13

mm— ([leno
Business

=

m [[1py:x6a

vvvvv |_|
Friendship Pﬁ%@%ﬁﬁ(ﬁ%%gss)
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A specific social group was surveyed. Participants
were asked just one question: with whom they would
prefer to work on a joint project and with whom to go
to a bar at night.

The chart illustrates characteristics dissonance for
participants '1, 2,9, 10, 11".

When shaping a project team from among the
participants in this social group, the leader might face
a number of contradictions. For example, colleagues
would prefer to have business ties with the first
participant but are reluctant to build informal ties
with the same although all ties are equally important
for team work.

Ha anarpamme morKHO HabaogaTb ANCCOHAHC XapPaKTEPUCTUK Y y4acTHUKOB «1, 2,9, 10, 11».

Mpn popmmnpoBaHUM NPOEKTHON KOMAHAblI U3 YYAaCTHMKOB 3TOW COLMANbHOW rpynnbl PYKOBOAUTENb CTONIKHETCA C PAAOM
npoTMBopeYnin. Hanpmumep, c NnepBbIM YY4AaCTHUKOM Kosern npeanoynm 6ol MMeTb Ae/i0Bble CBA3M, HO NMPU 3TOM He XOTAT
BbICTPanBaTb HepopmanbHble, XoTa AnA 3GPEeKTUBHOM KOMaHAHOM PaboTbl 0ANHAKOBO BaXKHbl BCE CBA3MW.
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Mcnonb3osaHue metoaa \ Method use. Example 7.

(X1C1_0)-(X2C1_0).

[padunKu KoapoduumeHTa NPON3BOANUTENBHOCTU N KOIDPUUMEHTA KaUeCcTBa IMTEMHOIO arperata, NOCTPOEHHbIE HA OCHOBE
[AHHbIX MPOM3BOACTBEHHbIX CUCTEM.

YBennyeHne Npomn3BoanNTENIbHOCTU CONPOBOXKAAETCA NAaAEHNEM KauyecTBa Ha AaHHOM nMTEMHOM arperaTte. C Yem KOHKPETHO
CBAA3aH 3TOT HeXenaTeNbHbI 3G PeKT — npeameT ANa AasibHenLero nccneagosanma. Ho yxke Ha 3Tom aTane NpocMmaTpuBaeTcA
0bpa3 byayuien BaXKHOW 3a4a4M.

1,000
0,980
0,960
0,940
0,920
0,900
0,380
0,360
0,840
0,820
0,300

Charts of the productivity ratio and quality ratio
of a caster built on production systems data.

A productivity increase is accompanied by a
quality drop for this caster. The reason for this
adverse effect is the subject matter of further
study. But the image of future important task
can already be seen during this phase.

2018Map Maii Mwon Ced Hoa 2019 Map Mak Mion Cen Hoa 2020Map Mai Uwon CeH Hoa
Aue Aue Aue
2018 Mar May Jul Sep Nov Jan 2019 Mar May Jul Sep Nov Jan 2020 Mar May Jul Sep Nov Jan

s [TDOW3B. Q Kau.
P Production Q Quality
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Anroputm paboTbl C AUCCOHAHCOM XapaKTEPUCTUK

1. BbibpaTb KomnaeKc cuctem (noacuctem, Haacuctem, o6beKTOB MM NPOLECCOB) ANs aHanusa. BbibpaHHblie cucTEMBI
NONKHbI UMETb U3MEPAEMYIO XapPaKTepUCTUKY (PpuU3nYecKkyto, SKOHOMMUYECKYIO, COLMANbHYIO, NMPOU3BOAHYIO U T.A4.).
Hanpumep, BbibupaeTca obopyaoBaHMe AN TEXHONOTMUYECKUIM NPoLEcc KOHKPETHOro 3aBoAa.

2. OnpepaenuTb Uenb aHanAM3a: NOUCK NPOBAEMHbIX HanpaBAeHMN AN ByAyLINX NPOEKTOB; PAaHXNUPOBAHME OOBEKTOB UK
npoLeccoB AaA BblaeneHus npobaem n noctaHoBKM 3aaa4 (cHM3UTb POT, NOBbLICUTL NPOM3BOAUTENIBHOCTb U T.A4,.)

3. BbibpaTb XapaKTepuUCTUKK, B KOTOPbIX MOTYT NPUCYTCTBOBATb ANCCOHAHCbI. C O4HOW CTOPOHbI, OHM AO0NXKHbI OXBAaTbIBaTb
BCe BblbpaHHble ANA CpaBHEHUA 0ObEKTbl MAM MpoLecchbl, a C APYroM — COOTBETCTBOBATb BbIOPAHHOW LENM aHanum3a.
Hanpumep, B KayecTBe XapaKTePUCTUKM MOryT BbiTb BblOpaHbl Npon3BoanTenbHOCTb U Kavectso, POT n gobaBneHHas
CTOMMOCTb, KOZIMY4EeCTBO 06paboToOK M UX CTOMMOCTb U T.A4. [JJonycKaeTca NpUBOAUTb XapaKTEPUCTUKN K NMPOU3BOAHbIM,
No/ly4aa BMECTO [BYX XapPaKTePUCTUK OAHY, NMbBO0 GopmMUpys C/IOXKHble XapaKTepuctnku. Hanpumep, POT wu
nobaBneHHaa CTOMMOCTb MOTYT ObiTb NpeAcTaBAEHbl B BUAE OAHOM MPOWU3BOAHOW XapaKTEPUCTUKW, BblparKeHHOW B
yncneHHom otHoweHnn POT K obaBIEHHOW CTOMMOCTH.

4. OnpeaennTb Kakne BpemMeHHble NPOMENKYTKU OyayT BKAOYEHbI B MOUCK ANCCOHAHCA XapPaKTEPUCTUK. ITO MOTYT AaHHble
NPOLLbIX NEPUOAO0B, KOTOPbIE CPAaBHMBAOTCA C HACTOALWMM, TNOO mexay cobon 1 T.A.

5. O6paboTtatb HPopmauuo yaobHbiMm obpaszom: B opme ructorpamm, rpadukos, Tabauuy n ap.
6. OnpepenuTb BbiiBIEHHbIEe AUCCOHAHCbI. ECn AMCCOHAHCbI He OBHapYXeHbl, NepenTun K n.3.

7. TpoaHanuM3upoBaTb pe3yabTaTbl C TOYKMN 3pEHNA COOTBETCTBUA NOCTABAEHHbIM Lenam B n. 2. Ecam uenm He 4OCTUTHYTHI,
TO nepenTM K n. 1.
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Characteristics dissonance handling algorithm

1. Selecting a set of systems (subsystems, supersystems, items, or processes) for analysis. The systems so selected will have
a measured characteristic (physical, economic, social, derivative, etc.). For example, the equipment or process of a
specific production facility is selected.

2. Determining the goal of analysis: search for the areas of concern for future projects; ranking items or processes for the
identification of problems and task setting (payroll reduction, productivity improvement, etc.)

3. Selecting characteristics with possible dissonances. On the one hand, they will cover all items or processes selected for
comparison; on the other hand, conform to the selected goal of analysis. For example, productivity and quality, payroll
and added value, the number and cost of processing operations, etc. can be selected as characteristics. Derivative
characteristics are permitted in order to obtain one characteristic instead of two or generate complex characteristics. For
example, payroll and added value can be represented as one derivative characteristic expressed as the numerical ratio of
payroll to added value.

4. Determining which time intervals will be included in the search for characteristics dissonance. It can be the data of prior
periods, which are compared with the present or with each other, etc.

Processing information in any convenient manner: in the form of histograms, charts, tables, etc.
Determining the detected dissonances. Unless a dissonance is identified, moving on to Clause 3.

Analysing results from the standpoint of conformity to the goals set in Clause 2. Unless the goals are achieved, moving
on to Clause 1.

© 2021, TRIZ Developers Summit
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Hepoctatku \ Drawbacks of the characteristics dissonance analysis method

Tpebyetca 6onbwon 06bEM aHANM3a XAPAKTEPUCTUK, 4YTOObI BbIABUTb KaKUE M3 HUX
06pa3yoT ANCCOHAHC;

HeKoTopble «KaHAMAATbl» B AOUCCOHAHC XapaKTEpUCTUK npu bonee rnyboKom aHanuse
OKa3blBalOTCSA HE IMCCOHAHCOM, @ UMEIOT BNoJiIHe 060CHOBaHHbIE NMPUYUHDI;
He KaxKAblh AMCCOHAHC XapaKTEPUCTUK MOKET ObITb aKTyaibHbIM A8 Pa3BUTUS CUCTEMDI;

He Bce [AWMCCOHAHCbl XapaKTEPUCTUK MOXHO nepeBecT B yAadHble (GOPMYIMPOBKMU
npoTuBopevnin TpebosaHuUn.

A great scope of characteristics analysis is required to detect which of them constitute a dissonance.

Some of the dissonance 'candidate' characteristics, when analysed at a greater depth, turn out to have fairly reasonable causes instead
of being a dissonance.

Not every characteristics dissonance can be relevant to system development.
Not all of characteristics dissonances can be translated into successful wordings of requirements contradictions.
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Bbisoap! \ Conclusions

* [locTaHOBKa 3a4a4 — BaKHas Tema, MMEHHO MOCTAaHOBKa 3a/ia4yM, a He eé pelleHue, onpeaenset byayuwinii
pesynbrar.

*  WHcTpymeHTbl TPU3 No3BONAIOT CTaBUTbL «MPaBUbHbIE» 3a[a4M, HO B KaXKAOM U3 HUX eCTb CBOM HeAOCTaTKM,
OrpaHuYMBalOLLME UX MPUMEHEHNE NOBCEMECTHO.

* AHanM3 [UCCOHAHCA XapaKTepuUcTUK Bobpan B cebAa noaxodbl HEKOTOPbIX WHCTpymeHToB TPU3:
napameTpUYEcKUi Noaxos, CPaBHEHWE YUCNOBLIX XapaKTEePUCTMK npouecca/npoayKta ¢ cammm coboi u c
aHaNOrMYHbIMM NpoLeccaMu/npPoayKTamm U T.4. — n 0606w KA X, ANA COBMECTHOTO NPUMEHEHMUA.

 bnaropgaps 0606LEHNIO, aHAaNNU3 ANCCOHAHCA XapPaKTEPUCTUK NO3BOAAET paboTaTb NoOYTK € Nt0O6OMN cUCTEMOW
(TexHM4YecKomn, coumanbHOMN, OPraHM3aLUMOHHOW), YTO, HECOMHEHHO, AENaeT ero OAHUM M3 YHUBEPCANbHbIX
meTtoaos B TPUS3.

* Task setting is an important subject; it is task setting and not task completion that affects the future outcome.

* TRIZ (Theory of Inventive Problem Solving) tools allow setting 'correct' tasks, yet each of them has its drawbacks, limiting their
employment across the board.

* Characteristics dissonance analysis encompasses the approaches of some of the TRIZ tools, such as parametric approach, the comparison
of numerical characteristics of the process/product with itself and similar processes/products, etc., and generalises them for joint
application.

* Owing to generalisation, characteristics dissonance analysis allows operating almost any system (technical, social, organisational), which
undoubtedly makes it one of versatile methods in TRIZ.
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NanbHenwwue warn \ Further steps

Konnektue aBTOPOB MOHMMAET, YTO MHCTPYMEHT TpebyeT AanbHenwen oTpaboTKM Ha peanbHbIX
npumepax n YTOYHEHUA aNroOpUTMa MCNOAb30BaHMA. B nnaHax Ha byayuwee:

* MCNONb30BaHWE MmeToda ANA NOCTAaHOBKM 3aaa4 Ha npegnpmnatnax OK «PYCA/T»;
 0606WEeHMe onbiTa NPUMEHEHNA METOAa U BblAB/IEHUE «CEPbIX» 30H NCMNOJ/Ib30BAHUA METO3;

* KOppEKTMpOBKa/,EI,OI'IOIIHeHMe aJITMoPUTMa UCMNOJIb30BaHNA dHAJ/IU3a AUNCCOHAHCA XaPaKTEPUCTUK.

The team of authors understands that the tool requires further study based on real examples and clarification of the use algorithm.
The future plans include:

* Using the method for task setting at UC RUSAL production sites;
* Generalising the experience of the method use and detecting the method use gaps;
* Correcting/supplementing the use algorithm of characteristics dissonance analysis.
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CNACM60 3A BHUMAHWE!
THANK YOU FOR YOUR ATTENTION!
Q&A

ABTOpbl b6yayt 6narogapHbl 33 06paTHYO CBA3b M KPUTUKY NO
MCNO/1b30BaHMIO MeToda «AHaN3 AUCCOHAHCA XapaKTePUCTUK CUCTEMbIY.

The authors would appreciate any feedback and criticism concerning the
'System Characteristics Dissonance Analysis' method use.

Aleksandr.Trantin@rusal.com; Anton.Kulakov@rusal.com:

Anton.Kharitonov@rusal.com: Mikhail.Rubin@rusal.com.



mailto:Aleksandr.Trantin@rusal.com
mailto:Anton.Kulakov@rusal.com
mailto:Anton.Kharitonov@rusal.com
mailto:Mikhail.Rubin@rusal.com

