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Kntouesown sTtan TPU3-0BCKOM AeATENBHOCTU Ha NpeAnpUATUU — BbiABIEHME NPobem 1 NocTaHOBKa 3a4au.

The key stage of the TRIZ (Theory of Inventive Problem Solving ivity at production facilities is problem identification and task
Pacnops»xeHune no OTKpbITHE [Mpukas o
npeanpustuio/ npoekTa BHEAPEHUU OTyeT 0 3akpbiTne
noapasaepeHuIo KoHUenummn BHEAPEHNN MPOEKTa
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From 30 to 40

problem areas From 10 to 15 problem From 7 to 10 From 15 to 20 project
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bonee 40 npobnem. Kakue BbibpaTh ana peweHua? TpebyeTca paHXMpoBaHUeE NO Hanboee BaXKHbIM KPUTEPUAM.

Over 40 problems. Which ones to choose for the solution? Ranking by the most important criteria is required.

* Increasing the alloy strength without reducing the
impact strength

* Improving the corrosion resistance of alloys

* Increasing the yield strength of alloys

* Metal alloys and methods of their production

* Methods of continuous casting of new alloys and
products made of them with improved properties
(for example, yield strength)

 Devices for casting of multilayer ingots with
homogeneous properties and reduced internal
stresses

* Intensification of gas removal from under the
anode bottom

e The system of synchronous degassing and
deslagging from the aluminium melt

* Reductions of the production time for castings

* Centring when metal strip winding

* The device for metal strip winding

* YBe/IM4eHUEe NPOYHOCTM cnnaBa 6e3 CHUXKeHUA yaapHoU
BA3KOCTHU

* [ToBbilEHME KOPPO3NOHHOW CTOMKOCTM CNNABOB

* [ToBbIlWEHME Npeaena TEKYYECTU CNAABOB NPU PaCTANKEHUN

* MeTtannnyeckue cnaasbl U cnocobbl X NPON3BOACTBA

* Cnocobbl HENPEPbIBHOW Pa3/IMBKM HOBbIX CMJ1aBOB U
N34ennn U3 HUX C YIydLWEHHbIMM CBOMCTBaMM (Hanpumep,
npeaen Tekyyectn)

* YCTpOUCTBa ANA OTIMBKN MHOTOC/IOMHbIX C/IMTKOB C
OAHOPOAHbIMW CBOMCTBAMMWU U CHUMXKEHHBbIMU BHYTPEHHUMM
HaANPAXEHUAMMU

* IHTeHCcMdUKaumAa oTBoaa rasoB M3-nog NoaoLWwBbl aHOAa

* Cuctema CMHXPOHHOM Aerasaumun 1 yaaaeHua wnaka ms
aJItOMMHNEBOrO pacn/aBa

* COKpalleHMsa CPOKOB N3rOTOBAEHUA OTAINBOK

* LleHTpupoBaHMe NpN HaMaTbIBaHUN META/ININYECKOU /IEHTDI

* YCTPOUCTBO A8 HAMOTKN METAN/IMYECKOWN NEHTDI

© 2021, TRIZ Developers Summit



bonee 40 npobnem. Kakue BbibpaTh ana peweHua? TpebyeTca paHXMpoBaHUeE N0 Hanboee BaXKHbIM KPUTEPUAM.

Over 40 problems. Which ones to choose for the solution? Rankin

the most important criteria is required.

* YBe/IMYeHne NPoYHOCTU crnaaBa 6e3 CHMKeHUA yaapHOM
BA3KOCTU

[MoBbilWEeHNE KOPPO3UOHHOW CTOMKOCTM CMNJ1IaBOB
MoBblWweHWe npeaena TEKYYECTU CMIAaBOB MPU PACTAKEHUN
MeTannnyeckue cnaasbl M cNOcobbl X NPON3BOACTBA
Cnocobbl HeENPEPbLIBHOM Pa3/IMBKU HOBbIX CNJ1IaBOB U U34EeNUN
N3 HUX C YNYYLLEHHbIMW CBOMCTBAMU (Hanpumep, npeaen
TEeKy4yecTun)

YcTponctea AN OT/IMBKM MHOTOC/IOMHbBIX CINTKOB C
OAHOPOAHbIMW CBOMCTBAMW U CHUMKEHHBIMU BHYTPEHHUMU
HaNpPAKeHUAMMU

MHTEHCUPUKALMA OTBOAA aHOAHbIX ra30B M3-NoA NOAOLLBbI
aHopAa

CUCTEMA CUHXPOHHOW Aerasaunm n yaaneHus wnaka ms
aNtOMMHNEBOrO pacn/iaBa

YKPbITUE 3N1EKTPO/IN3EPOB

yNly4YllleHME COCTOAHMA NMOBEPXHOCTUN CIUTKOB

3aumnTa 6OKOBbIX CTEHOK 3/IEKTPONN3EPOB

[MoBblEeHNE CTOMKOCTU GYTEPOBKM NeYven

* Increasing the alloy strength without reducing the

impact strength

Improving the corrosion resistance of alloys
Increasing the yield strength of alloys

Metal alloys and methods of their production
Methods of continuous casting of new alloys and
products made of them with improved properties (for
example, yield strength)

Devices for casting of multilayer ingots with
homogeneous properties and reduced internal
stresses

Intensification of removal of anode gases from under
the anode bottom

The system of synchronous degassing and deslagging
from

the aluminium melt

Hood for pots

Ingot surface improvement

Protection of the side walls of pots

Increasing the durability of the furnace lining

, © 2021, TRIZ Developers Summit 5



MpU4nHBI He0BXO0AMMOCTU paH}KMpoBaHUA Npobaem/3anay. Reasons for ranking problems/tasks

»OrpaHun4yeHHoCTb pecypcos TPU3- » Limited resources of TRIZ specialists
CMeLumanncToB U Y4aCTHUKOB NPOEKTHbIX  and project team members at
KOMaH/A Ha npeanpuaTuax industrial production facilities

NPOMbIWLNTEHHOCTH

»The degree, speed, and complexity

» CTeneHb, CKOPOCTb U CNOMHOCTb of the implementation of solutions
BHEAPEHUA pelleHnin, NoJYYEeHHbIX B obtained during the implementation
X0Zie BbIMOJIHEHUA NPOEKTA, Ha of the project at the existing mass
AENCTBYHOLLLIMX MaCCOBbIX U CEPUNHbBIX and repetitive production facilities
NnPoOM3BOACTBAX

» Loss of reputation of the project
»[MoTeps penyTaumm y4acTHUKOB team members
NMPOEKTHOU KOMaHAbI
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®CA. Bbibop 0bbekTa ana yaydleHus (cHUKeHua 3aTpat)/Value analysis (VA). Selecting an item for improvement (cost reduction)

Ounarpamma ®CA cuctembl ANa nogaum Kpacku B
NOKPacoO4YHY BaHHY

45% 40% f \
40% 5%
35% . 30% 30%
30%
25%
20% ek 15%
15% “1o0%
10% 5% I ------ 5% 5% 5% 5% 5% 5% 5%
a, T oo cmm B 00 B BEEEE s b YT T 2
o O l O | 1 G | e |

M Ba)XHOCTb M 3aTpaTthbl

3anaTbI Heconusmepumbl C BaXKHOCTbIO A/ MOTOPa U HACOCA
The costs are incommensurable with the importance for the motor and the pump

=9 7
, © 2021, TRIZ Developers Summit
St



PaHXMpoOBaHMe NPOLECCOB M CBA3aHHbIX C HUMKU Npobaem no ypoBHIO 3aTpaT/Ranking of processes and related prob

cost level

3aTpaTtbl Ha NPOM3BOACTBO 1 TOHHbI NPOAYKLUMU

£6 000,00 3aTpatbl Ha P16 000,00
3/1EKTPO3HEPIUI0
P L R U AL o £14 000,00
£5 000,00 H
1 3aTpaTbl Ha ®OT . £12 000,00
£4 000,00 l'
¥ ,l £10 000,00
PE T T L g S e NS T T S S P
£3 000,00 ,’ £8 000,00
y
fl £6 000,00
£2 000,00 /_/—
£4 000,00
£1 000,00 |
£2 000,00
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Ha aHoaupoBaHue camble 6onbline 3aTpaTbl 31eKTPOoIHeprun. CHMXKaTb 3aTpaTtbl HEOO6X0AMMO Ha
3TOM onepauyun!

Anodising requires the largest expenditures of electricity. It is necessary to reduce expenditures at this
operation!

| iif‘v‘
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CywecTsylowwmii cnocob paHxmposaHua npobnem/Existing problem ranking method

» Cuctema paccmatpuBaeTca «cama B ceber. Npu
TakKOM nogxoae 060CHOBAHO PaHKMpPOBaHME
OTHOCUTENIbHO PYHKLMOHANBHOCTU — 3aTpaTbl HA
bYHKLUMOHANbHOCTb

» [laHHbI NoAxoA NO3BOASET BblIOUPaTb 06BEKT
Y/IY4LIEHUA U3 COCTaBa CUCTEMbI, CTaBUTb 3a4a4MK,
Hanpumep, Ha cBepTbiBaHUE

» O[HaKo, NPY TaKOM PacCMOTPEHUN TePAETCA CBA3b
C OKPYKEHUEM CUCTEMBDI, YTO MOXKET CTaTb
NPUYNHOM OWIMBOYHOro BblbOpa
npobnembl/3agaum

» C nopobHbIM 3dPeKToM B CBOE MPOEKTHOM
AEeATe/IbHOCTM CTOJIKHYUCb aBTOPbI AaHHOWM
pPaboTbl

» YT06bI HE IONYCKaTb TaKUX OWMOOK Ha NpaKTUKe
MCNO/Ib3yeTcA NOHATUE NJIOTHOCTM NPobiembl
(nnoTHOCTb NPO6AEMHOI XapPaKTEPUCTUKMN),
KOTOpPOE Y4YMUTbIBAET BAUSHMUE COCEAHUX CUCTEM U
HaZACUCTEM Ha macwwiTab npobaembl

The system is considered as 'itself in itself'. With this approach,
ranking relative to the functionality/functionality costs is justified.

This approach allows selecting the item of improvement from the
system and setting tasks, for example, for the roll-down.

However, with such consideration, the connection with the system
environment is lost, which may cause an erroneous choice of the
problem/task.

The authors of this work have faced a similar effect in their project
activities.

In order to avoid such errors, the concept of problem density
(density of the problem characteristic) is used in practice: this
allows taking into account the influence of neighbouring systems
and supersystems on the problem scale.

= 9
, © 2021, TRIZ Developers Summit



B4 Conpbices,
Y

[noTHOCTb NnpobnemHol xapakTepuctukn/Density of the problem characteristic

» [MnoTHOCTb Npobaembl (MNOTHOCTL NpPobaeMHOM

XapPaKTEePUCTUKN) — 3TO YMC/IEHHbIM NOKa3aTe b
NpPobaeMHON CUTyaLU MK, NOKa3biBaOLWNI yaenbHoe
3HaYeHMe NapameTpa, XapaKTepusyoLLLero
paccmaTpuBaemyto npobnemy.

B KauecTBe napameTpa MOXKET PacCMATPUBATLCA IHEPTHUS,
PacxoAHble MaTepuanbl, KOANMYeCTBo bpaka, GoHA onnaTbl
TPyAa U Apyrve napameTpbl, XapaKkTepusytowme B
YUCNEHHOM 3HAaYE€HUU TY AN UHYIO PAaCCMATPUBAEMYHO
npobaemMHyto CUTyauMmio.

YaenbHoe 3HayeHme 3TOro napameTpa MOXKeT NPUBOAUTHLCA
K naowaau, Ha KoTopoit popmmnpyeTtca cymmapHoe
3Ha4yeHMe 3TOro NapameTpa, K eAMHULE obLLEero KoanyecTsa
obopynoBaHua, obulero KoamMyecTsa onepaunin Uam
3N1€MEHTOB, K eIMHULE BPEMEHU U T.A.

Ha ocHoBe 3HauYeHU yaenbHOM NAOTHOCTU NpobaemHON
CUTYaUMKN MOXKHO PaHKMPOBATb pa3/inyHble NpobaemHble
CUTYaUMKU 1 NOCTaB/IEHHble 334341, Yem Bbille yaenbHas
NNOTHOCTb Npobnembl, Tem 6oiee akTyasibHOM MOXKET ObITb
paccmaTpmBaemas npobaema n 6onee nepcnekTUBHOM ee
pelleHmne.

2,

,) © 2021, TRIZ Developers Summit

The density of the problem (the density of the problem characteristic) is a
numerical indicator of a problem situation, showing the specific value of the
parameter characterising the problem under consideration.

Energy, consumables, number of defects, payroll, and other parameters that
characterise in numerical value a particular problem situation under
consideration can be considered as a parameter.

The specific value of this parameter can be reduced to the area, where the
total value of this parameter is formed, to the unit of the total amount of
equipment, the total number of operations or elements, to the unit of time,
etc.

On the basis of the values of the specific density of the problem situation,
various problem situations and tasks can be ranked. The higher the specific
density of the problem, the more relevant the problem under consideration
can be and the more promising can be its solution.

10



[pn paHXMpPoBaHMN HEODBXOAUMO YUUTLIBATb KOJ1-BO OOBEKTOB, TaK KaK ANA KaX40ro B OTAeNbHOCTU NPUAETCA peLuaTb 3a4a4u.

When ranking, it is necessary to take into account the number of items, since it will be necessary to solve tasks for each one

PacnpeaeneHue 3atpar, py6./TOHHY PacnpepeneHue 3aTpar € y4eTOM KOJ/1-Ba Pa3HbIX
55 g Cost allocation, RUB/tonne notpebureneii, py6./(roHHy*Kon-Bo)
’ Distribution of costs with consideration of the
[ = 3N1IeKTPO3HepPrus ] 12 notpebuteneii/consumers number of different consumers, RUB/(tonne *
guantity)
“ ras 1 notpebutenei/consumers

. 11,45
© obopoTHasn Boga 2 notpebuteneii/consumers = 3NEKTPO3HEPruA

- - l 7 ras ]
CKaTbIl BO3AYX 2 notpebuteneii/consumers ;
® obopoTHasa Boga

CXKaTbl¥ BO3AyX

Mpu yueTe NNOTHOCTU 3aTpaT (C yueTom

Ny,

Kon-Ba noTpeburteneit) npuoputer . v S—

o fax iy  — Y
nony4vyaroT I1p06!'IEMbI C SKOHOMMNeEeun == - (I <" | (=T =T

e L g % \ y ‘;1 i \ )/ -

rasa, a He 3/IeKTPO3Heprun. A A | B A T
When taking into account the cost density (with T e sl N s ;
consideration of the number of consumers), i _,'_',
problems with saving gas, not electricity, get | e o i
priority. Se— s

p¢ =74 © 2021, TRIZ Developers Summit 11
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PaHXMUpOBaHME NPOLLECCOB M CBA3AHHbIX C HUMU Npobaem No YPOBHIO 3aTpaT. HeobXxoAnMMO y4UTbIBATb NIOTHOCTb 3arpy3Ku.

Ranking of processes and related problems by the cost level. It is necessary to take into account the loading density.

3aTpaTtbl Ha NPomn3BoACTBO 1 TOHHbI NpoAyKUMK. Ha aHOAMPOBAHUM
TonbKo 10% npoaykunm!

P6 000,00 3aTpatbi Ha P16 000,00
3NEKTPO3HEPTUIO
................ P14
£5 000,00 3 ©OT ! 000,00
atparel Ha E P12 000,00
P4 000,00
' ! P10 000,00
P3 000,00 P8 000,00
P2 000,00 »6.000,00
P4 000,00
P1 000,00 22 000,00
P_

P-

PeanbHble 3aTpaTtbl HA aHOAUPOBaAHUE C yYeToM 06bema 3arpy3ku B 10 pa3 meHblie, Uem Ha guarpamme.
Mpun yuete NIOTHOCTU 3arpy3Kn NPUOPUTET U3SMEHAETCA.

The actual costs of anodising, taking into account the loading volume, are 10 times less than shown on
the diagram. With consideration of the load density, the priority changes.

151 Conmbicey

i“
39, © 2021, TRIZ Developers Summit
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MNoTtepu B Bogonposoge 8 1 000 000 m°> ny4ywe, Yyem notepun 8 100 000 m

@r\

Water supply pipeline losses of 1,000,000 m3 are better than losses of 100,000 m3

AHa/IOrMYHbIN NOAX0A UCMONb3YEeTCA, HaNnpPUMep, NPU aHan3e NoTepb B
BOAOMPOBOAHbIX CETAX. Xy>Ke Aena He B TOW BOAOMNPOBOAHOM CETU, B KOTOPOM
TepsieTca 6bonblie BoAbl, a B TOW, A1 KOTOPOM Bbllle OTHOCUTE/NIbHbLIN MOKa3aTe b
noTepu BoAbl HA ANIMHY BOAONPOBOAHOM CETU MM Ha 0bWwmit 06bem noTpebnerHuns

BOZbl B 3TOW CETMW. e e

A similar approach is used, for example, when analysing losses in water supply networks. Things are worse not in the water 2
supply network where more water is lost, but in the one where the relative water loss rate for the length of the water supply
network or for the total volume of water consumption in this network is higher.

MoTepu B Boaonposoae m3/cyTku MoTepw B BOAONPOBOAE M3/CYyTKM Ha KM ceTH
1200000 120
1063 040 103
1000000 100
800 000 80
60,4
600 000 60
400 000 40
200 000 114124 20
. ] .
Tokuno JuccaboH Tokuno JnccaboH
Mo abcontoTHOM XxapakTepucTuke B JlinccaboHe agena c Mo yaenbHoOM xapakTepucTtuke B JlnuccaboHe gena c
noTtepen Boay Nyywe — notepb B 9,3 pa3a MeHbLUe, Yem noTepen BOAbl OKa3blBAlOTCA Xy»Ke — noTepb Ha 70%
B Tokuo. bonblue, yem B TOKMO Ha 1 KM ceTu.
Taking into account the absolute characteristics, things are better In terms of specific characteristics, things with water loss in Lisbon turn out
— with water losses in Lisbon: losses are 9.3 times less than in Tokyo. to be worse: losses are 70% more than in Tokyo per 1 km of the network.

=)
o © 2021, TRIZ Developers Summit




[noTHOCTb 3aTpaT no nepenenam/Cost density by areas

3aTpaTbl Ha nepegen, y.e. OTxoabl Nocne nepeaena
3 16% 15%
2,5 ’ 14%
2,2
12%
5 10%
10% 9%
8%
1,5 14 8%
1,2 2%
1 6%
1
I -
0,5
2%
0 0%
1 2 3 4 5 1 2 3 4 5
CymMMapHble 3aTpaThbl Ha OTXOAbI NOCrne nepeaenos
0,7
0,6

0,5

0,4
0,3
0,2 o 14
0,1

Ucxoana u3 noKasarensa NI0THOCTU, HanboabluMe NnoTepu ANA NpeanNpPUATUA CKOHLEHTPUPOBaHbI Ha 4 nepeaene.
Based on the density indicator, the greatest losses for the production facility are concentrated on the 4th area.

© 2021, TRIZ Developers Summit
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JKoHOMUA B 40%. NHTepeCHO nnu He o4eHb ANa NnpeanpuATUA’?

Savings of 40%. Is it interesting or not so much for the production facili

N1.®dnnbKOBCKMI Npeanoxun npegnpuHnmaTento B Mspaune
MCMNO/1Ib30BaTb CBOM NAaTeHT Ha OAWH M3 cNocob0B M3rOTOBEHMA
MYCTOTHbIX XeNe306eTOHHbIX NaHenen. ToT BHUMaTeNbHO BbiCAyLLAN
n3obpertaTtena n cnpocun:

* Y10 3TO MHe pacT?
* DKOHOMMIO BeToHa Ha 40% u meTanna Ha 30% Ha NepeKpbITUSAX.

* A KaKylo JO/0 COCTaBAAIT 3TN NEPEKPLITUA OT CTOMMOCTU 34aHUA U
y4yacTKa 3eMau nog 3gaHnem?

OKono 7% - otsetnn J1.®MNbKOBCKUMN.

A He B6yay aenatb. ycTb CHa4yana KTo-HMbYAb caenaerT, a A
NOCMOTpPIO. BOT nucbmo m3 fepmaHunn. NpeanaratoT 3aKN0YUTL
[0roBOp Ha 2 roAa Ha MOKYMNKy apmMmaTypHoOM cTtanun. Toraa CTOMMOCTb
eé Ha 30% pewesne. BoT mecTHbIM BETOHHbIN 3aBOA, NpeasaraeT
porosop Ha 1 roa. Toraa 6eToH byaeT Ha 25% Aewesne. Bot nucbma
C LEeMEHTHOro 3aBoja, C KAMEHHOro Kapbepa, U3 MUHUCTEPCTBA
Typu3ama... Ecim a 3aKOHYY rOCTUHMLY B 3TOM roAy, TO OHW 3annaTtaT
Ha 15% 6onblue goroBopa, a Tbl Npegnaraewb mHe 40% oT 7% 1 TO
Ha He onpoboBaHHOM BeWwM 1 ¢ 6ONbLIMM PUCKOM.

an ydyete NN10OTHOCTU NoNe3HOoro uasmeHeHnAa aIKOHOMUA

oKa3biBaeTca He 40%, a Bcero nanuwb 2,8%.

When taking into account the density of the useful change, the savings are not

40%, but only 2.8%.

© 2021, TRIZ Developers Summit

L. Filkovsky suggested to an entrepreneur in Israel to use his patent for one of the methods
of producing hollow reinforced concrete panels. He listened attentively to the inventor
and asked:

*  What will it give me?

* Saving of concrete by 40% and metal by 30% on floors.

* And what proportion do these floors make up of the cost of the building and the plot of
land under the building?

* About 7%, L. Filkovsky answered.

* | will not do it. Let someone do it first, and then | will take a look. Here is a letter from
Germany. They offer to enter into a contract for 2 years for the purchase of reinforcing
steel. Thus, its cost is 30% cheaper. Here is a local concrete plant offering a contract for
1 year. Then concrete will be 25% cheaper. Here are letters from the cement plant, from
the stone quarry, from the Ministry of Tourism... If | finish the hotel this year, they will
pay 15% more than the contract, while you offer me 40% of 7% and then on an
untested thing, and also with a great risk.

YISV I VI NEEERRS




[noTHocTb nonesHom xapaktepuctuku/Useful characteristic density

>

>

@

Mpu paHXMpPOBaHMM 33434 MOXKHO UCMO/Ib30BaTb HE TONIbKO NNOTHOCTb
NPO6AEMHOM XapaKTEPUCTUKM, HO M MIOTHOCTb NONE3HOM XapPaKTEPUCTUKN.
Hanpumep, akoHomuna 6eToHa Ha 40% n meTanna Ha 30% Ha NepeKkpbITUAX —
3TO NONE3HAA XapPaKTEPUCTUKA TEXHONOTMN NPOU3BOACTBA NEPEKPLITUMA.
OAHaKo ANA afeKBAaTHOM OLEHKN N PaHKMPOBAHUA TAKOW XapaKTEPUCTUKM
HeobxoAMMO yunTbiBaTb €€ NJIOTHOCTb B MacwTabe BCero ctpoMTenbcTea
AOMa, TaK KaK b1U3Hec-egMHULEN B JLAHHOM KOHKPETHOM C/ly4ae ABNAETCA

[lOM B LIe/IOM

Lpyroi npumep aHann3a NONE3HOM XapaKTepmucTMKU. Mpon3BoacTBeHHan
KOMMaHWsA NoBbiCcMAa YA06CTBO M MPU 3TOM CHU3MAO Ha 20% LeHy
cneuyanbHOro cTyna gna kocmetonora. KomnaHmsa oXKugaeTt nosbllWeHUA
ob6bema 3aKa3oB. Ho B AENCTBUTENbHOCTU NPOAAKa TakUX CTY/NIbEB Yalle
BCEro Npou3BOANTCA APYrO KOMMNAHMEN, KOTOPas NOCTABAAET roTOBble
KOMMAEKCbl U PacXOA4Hble MaTepuasbl: 417 KOCMETONI0TMYECKMUX CaZIOHOB,
NapUKMaxepCKuX, Macca*kHbix canoHoB, SPA-canoHoB 1 T.4. O6bem npoaark
KOMIM/IEKCOB HE U3MEHMUTCS, Ha 0OLLYI0 LeHY KOMMNJIEKCA CHUXKEHME CTyNa
NPaKTUYECKM He NOBAMUSET, TaK KaK ee A0NA B LLleHe BCEro KOMMJ/IEKCA He

6onbLiasn.

=9
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» When ranking tasks, it is possible to use not only the problem characteristic density,

but also the useful characteristic density. For example, saving concrete by 40% and
metal by 30% on floors is a useful characteristic of the floor production technology.
However, for an adequate assessment and ranking of such a characteristic, it is

necessary to take into account its density on the scale of the entire construction of

the house, since the business unit in this particular case is the house as a whole.

Another example of a useful characteristic analysis. The production company has
increased convenience and at the same time reduced the price of a special chair for a
cosmetologist by 20%. The company expects an increase in the volume of orders. But in
reality, the such chairs are most often sold by another company that supplies ready-
made systems and consumables: for cosmetology centres, hairdressers, massage
centres, SPA centres, etc. The volume of sales of the systems will not change and the
total price of the system will not be affected by the reduction of the chair price, since

its share in the price of the entire system is not large.
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[MNOTHOCTbL NOJIE3HOI XapaKTepUCTUKM B NporHosnposBaHun/The density of the useful characteristic in forecasting

I'IpM dHa/n3e KMCI’IOI’V6CKOVI I'IpMI'IMBHOﬁ CTaHUUU BblABUN1CA ANCCOHAHC
XapPaKTEPUCTUK! I'IOTpe6fIEHME IHEpPrmn 3TOMn ANEKTPOCTAaHUNUN OKA3a/10Cb 6onbu.|e,
yem nNpon3soamMman ero aHeEPIruA. Bo3HuKNa HEOﬁXO,EI,MMOCTb onpeaennTb, ABNAETCA
1IN 3TO npo6nelv\of/i KOHerTHOf/'I CTaHUUN NN I'IpMI'IMBHOﬁ SHEPreTnkn B LEIOM.
Ona noarotoBku NPOrH03a 6blna Mcnonb3oBaHa XdpPaKTEPUCTUKA - MJIOTHOCTb
IHEPrmnnm B NICTOYHUKE IHEPTUNN.

When analysing the Kislogubskaya Tidal Power Station's operation, a dissonance of characteristics was
identified: the energy consumption of this power plant turned out to be greater than the energy produced
by it. It became necessary to determine whether this is a problem of a particular power plant or tidal
power in general. To prepare the forecast, a characteristic was used: the energy density in the energy
source.

[MNOTHOCTb 3HEpPrMn — ckanapHaa GusMyecKas BeSIMYNHA, KOIMYECTBO SHEPTUMN Ha eanMHULY 06bEéMa. Yem Bbille NAOTHOCTb
SHEPrNUM B UCTOYHUKE, TEM Bbile 3PPEKTUBHOCTb U NEPCNEKTUBHOCTb TAKOMO UCTOYHMKA 3Heprun. Hanpumep, NAOTHOCTb
SHEPrum NPUINBOB U OTIMBOB NPUMEPHO Ha 5 NOpsAKOB HUKE, YEM NNOTHOCTb SHEPTUM AN3ENbHOIO TOMN/IMBA, @ NNOTHOCTb
3HEPrnM aTOMHOIoO peaKkTopa NPMMEPHO Ha 6 NOPAAKOB BblLUE MJIOTHOCTU SHEPTUN AN3EbHOro TON/NBA.

TakMm 06pa3om, MOXKHO CAeNaTb NPOrHO3 O He NePCNEeKTUBHOCTU NPUANBHOM SHEPTETUKU B LenoM. [11a 3TOro NporHo3a mMbl
BOCMO/Ib30BAa/INCb M/JIOTHOCTbIO MONE3HOW XaPaKTEPUCTUKKU, KaK MoKasatene 3¢PeKTUBHOCTM MNpuHUMNA AeNcTBuA
3HEPreTUYECKUX CUCTEM.

Energy density is a scalar physical quantity, the amount of energy per a volume unit. The higher the energy density in the source, the higher the efficiency and
prospects of such an energy source. For example, the energy density of tides is about 5 orders of magnitude lower than the energy density of diesel fuel and the
energy density of a nuclear reactor is about 6 orders of magnitude higher than the energy density of diesel fuel.

Thus, it is possible to make a forecast about the lack of prospects for tidal energy in general. For this forecast, we used the density of the useful characteristic as
indicators of the efficiency of the principle of operation of energy systems.

2NN
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MnoTHOCTb Npobaembl: BeTpoBasa Harpyska Ha 3aaHune/Problem density: wind load on the building

akmubroe dabnenue bempa Ha HabempeHHyKw CMmopoHY

dabnerue bempa Ha nodbemperHyrw CmopoHy

Hanpabnenue bempa

3

' h-d

.

| -

1- yqacmok 0<z<d, Ze=d
2 - y4acmok d<z<h-d, ze=z
J - yyacmok z2h—d, Ze=h

MaKcrManbHaa NAOTHOCTb NPOo61eEMbI BETPOBOWM

Harpy3Ku Ha 3aaHue — poHapb
Maximum density of the problem of wind load on the building:

the skylight
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YsennyeHume naotHocTn npobaemsl KomnoHeHTamu TC/Increasing the problem density by components of the technical system

« ®oHapb/Skylight

« Kposns/Roof

 Hecyuwmne koHCTpykuuun/ Load-bearing

structures

« OyHaameHT/Foundation

KomMnoHeHTbl 04HOI TEXHUYECKOM CUCTEMbI MOTYT YBE/IMUMBaTb NJIOTHOCTb Npobaembl gpyr apyra.
Hanpumep, ¢oHapb 34aHMA yBeMUMBAET NJIOTHOCTb NP06/1eMbl MaTepPMUaNOEMKOCTU HECYLLUX KOHCTPYKLUMUA,

KOTOpble B CBOIO o4epeb YBe/IMYNBAIOT MaTepMUanoemkocTb pyHaamMmeHTa

Components of the same technical system can increase the problem density of each other.

For example, the skylight of a building increases the density of the problem of the material capacity of load-bearing structures, which in turn
increase the material capacity of the foundation.

@r,,’) © 2021, TRIZ Developers Summit 19
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Mcnonb3yemble TepmuHbl/Terms used

» Komnnekc obbekToB (Cuctema)
* Hanpumep, Lex
»MNoacuctembl (06BEKTLI MK NPOLLECCDHI)
* Hanpumep, TOKapPHbIA CTAHOK, Npecc, Nevn, KpaH-6ankn n 1.4,

» 0Obwme gna Bcex 06 EKTOB XapaKTEPUCTUKMU

* Hanpumep, pacxoapl Ha notpebneHune rasa, aN1eKTPOIHEPTMN, MA3YTa, CHKATOTO
Bo3ayxa, COX v ap.

> YpaenbHble 3Ha4YeHUA (NN0THOCTM) OOLLUX XapaKTEPUCTUK

¢ Harnpummep, B NPOoCTPpaHCTBE, BO BpeMeEHU, MO KOJTUHECTBY obbekTOB

» WHAOEKC NNOTHOCTU XapaKTePUCTUKM C yHEeTOM
TUPAXKMNPOBAHUA
* Hanpumep, 2 nnm 6onblue oANHAKOBbIX 06BbEKTa 06beANHATCA B

OoAuH O6'b€I-(T, TaK KaK 'y HUX O4AMUHAKOBbIE 3a4ad4YN N MOTYT ObITb
MCNo1b30BaHbl O4MHAKOBbIE peELIEHNA

»> KOMMNIEKCHbIN MHAEKC NPpUopUTETa PaccMaTpMBaEeMbIX
XapPaKTEPUCTUK C Y4ETOM OAHOBPEMEHHO HECKONbKUX
XapaKTePUCTUK (/AN NNOTHOCTU XapaKTEPUCTUK)

* Hanpumep, MOXHO NOAYYUTb NPU NOMOLLU BEHYMAPKUHTA

.-
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» A complex of items (system)
e For example, a workshop.
» Subsystems (items or processes)
* For example, lathe, press, furnaces, crane beams, etc.

» Characteristics common to all items

* For example, the costs of consumption of gas, electricity, fuel oil,
compressed air, LCL, etc.

» Specific values (densities) of general
characteristics

* For example, in space, in time, by the number of items.

» The density index of the characteristic, taking into
account the replication

* For example, 2 or more identical items will be combined into
one item, since they have the same tasks and the same
solutions can be used.

> A complex index of the priority of the
characteristics under consideration, taking into
account several characteristics (and/or density of
characteristics) at the same time

* For example, one can get it using benchmarking.




Heobxoanmo yumnTbiBaTb 3QPEKT TUPAKUPYEMOCTU ANA OANHAKOBbLIX 06 bEKTOB UM MPOLLECCOB

It is necessary to take into account the effect of replicability for identical items or processes.

»pu paccmoTpeHnn NNOTHOCTM Npobaem
(AN NCTOYHKMKA NONb3bl) HEOOBXOAMMO
YYUTbIBATb TUPAXKUPYEMOCTb OYAYLLUNX
PEeLEeHN B KOMMJIEKCE PACCMATPUBAEMbIX
0b6beKTOB.

»Heobxoanmo yumTbiBaTb 3aTpaTbl Ha MOMUCK
peweHna npobnem (MM Ha NnpUMeHeHune
nonesHoun pyHKUuM). OgnHaKosbie Nnu
O HOTUMHbIE 0OBEKTbI HE YMHOXAOTCA Ha
KOJIMYeCcTBO OO BEKTOB U MJIOTHOCTb NPOobaEMBI
B 3TOM acCrneKTe He yBe/IMYnBaeTCA.

» Taknm 0bpasom, Npu paHKMPOBaAHUY
HEeobXxoAMMO Y4YNTbIBATb HE TONIbKO NJIOTHOCTb
Npobembl, HO U TUPAXKMUPYEMOCTb
BO3MOHbIX peLueHnin

»When considering the density of
problems (or the source of benefit), it is
necessary to take into account the
replicability of future solutions in the
complex of the items under
consideration.

>t is necessary to take into account the
costs of finding solutions to problems (or
applying a useful function). Identical or
similar items are not multiplied by the
number of items and the density of the
problem in this aspect does not increase.

»Thus, when ranking, it is necessary to
take into account not only the density of
the problem, but also the replicability of
possible solutions.

2
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Mpumep pacyeTa NNOTHOCTEN XapaKTePUCTMK Ans paHMpoBaHusa/Example of calculating densities of characteristics for ranking

Pacuet c yuetom Konmuyectsa 06beKToB 1 6e3 yueTta/Calculation taking into account the number of items and without taking them into account

dona Konnuectso NHAaeKc
pacxoAoB B | OOBEKTOB MO 3TUM |XapaKTEPUCTUK C
XapaKTepuctukn | pybnax B % | xapakTepuCTUKam yyeTom
obbeKToB NAOTHOCTU
MNoTpebutenu rasa 18% 5 26,2%
MoTpebutenm 57% 51 19,7%
SNEKTPOIHEPINM
MNoTtpebutenu 12% 5 43,6%
Ma3yTa
MoTpebutenm
8% 7 8,3%
CXATOro Bo3ayxa
MNoTtpebutenn COXK 5% 17 2,1%

OanHakosble Mpynnbi NHaekc
06BbEKTbI C TOYKM| OAMHAKOBbLIX NAOTHOCTU
3peHun 0OBEKTOB  [XapaKTEPUCTUKMU
XapaKTepuUCcTUKN | NiaHUPYyeMOoro C y4eTom
06BbEKTOB aHanu3a TUPAXKNPOBAHMUSA
MoTpebuTtenu rasa 5 1,00 56,9%
MoTpebutenm 4 18,00 2 4%
SNEKTPO3HEPrnn
MoTpebutenn masyTa 0 3,00 31,6%
MNoTtpebutenu 4 4,00 4,5%
C)KaToro Bo3ayxa
MoTtpebutenn COX 1,00 4,6%

be3 yueta Konnuectsa notpebutenen Ha nepsoe MecTo BbIXOAUT
aHanu3 notpebneHunn anekTposaHeprun. Ho c yuetom Konunyecrsa
notpebutenen (21 o6bEKT ANA INEKTPOIHEPTrUKN) HA NepBoe
MeCTO BbIXOAUT aHaNU3 noTpebneHna masyra

Without taking into account the number of consumers, the analysis of
electricity consumption takes the first place. But taking into account the
number of consumers (21 items for electricity), the analysis of fuel oil
consumption takes the first place.

Pacuet c yueTom oauMHaKoBbIX 06beKToB (TUpaXkupyemoctb)/Calculation taking into account identical items (replicability)

Ona paHXXUPOBAHUA HanpaBaeHUit opMyIMPOBKU 3a4a4
HEOGXOAMMO y4yutbiBaTb KO/IN4ECTBO OANHAKOBbDIX 06beKToB
ANA KaXKA0UW XapaKTepuctuku. PeweHune ana ogHoro obveKkra
MOXKHO byaeT TUpaXKupoBaTb cpa3y Ha HeCcKoabKo. C yueTom
aToro ¢paKropa Ha NepBoe MecCTO BbIXOAUT aHa/n3 NoTpebaeHusn
ra3a

To rank the directions of the task formulation, it is necessary to take into account
the number of identical items for each characteristic. The solution for one item can

be replicated to several ones at once.
Taking into account this factor, the analysis of gas consumption takes the first

. -:\ o, . I c
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BeHuMapKuHT: BbIGOp NO HECKONbKNM XapakTepucTtukam/Benchmarking: selection by several characteristics

MHAEKC NpUopUTETHOCTU C YYETOM NJIOTHOCTU, OAMHAKOBbIX 06bEeKTOB 1 6e3 yuera
0,600 0,570 0,569

0,500
0,436

0,400
0,316
0,300
0,262
0,197
0,200 0,180
0,120

0,100 0,080 0,083

0,050 0,045 0,046

- 0,021 0 024
0,000

Pacxogbl py6., B AONSAX BCErO MHAEKC C y4EeTOM NIOTHOCTU MHAeKC NIOTHOCTU XapaKTEPUCTUKU C
YYETOM TUPAXKMPOBAHUSA

B MNoTtpebutenu rasa H MoTtpebutenu anekTposHeprun M MNoTpebutenn masyra

NoTpeburtenu cxkartoro Bo3ayxa M Motpebutenn COXK
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PaHXxMpoBaHMe Cc y4eTOM HecKonbKux pakTopos/Ranking based on several factors

» MNpwn paHKKUpoBaHUM BbiBaeT HEOHXOAMMO YYNTbIBATb HE
OZHY, @ HECKOJIbKO XapPaKTEPUCTUK.

» [oNONHUTENbHbIE XapPaKTEPUCTUKA TaKKe MOryT
YUYUTbIBATLCA C YY4ETOM MNAOTHOCTU UX pacnpeaeneHuns, ecnu
TaKasa 3aBMCUMOCTb HabatoaaeTcs.

» When ranking, it may be necessary to take into account not one, but several
characteristics.

» Additional characteristics can also be taken into account taking into account
the density of their distribution, if such dependence is observed.

> MpoaomKum paccmoTpeHue npumepa Ha cnamgax 21-22. Kpome
AONN pacxoaa 3Heprum U maTepmanos yutem ewe aAsa pakropa:

® OnbIT KomaHAabl TPU3 (KoOHCynbTaHTa)
®* Hanunume npodeccMoHaNnbHOM KOMaHAbI Ha NpeanpuUaATUM

» The example is continued on slides from 21 to 22. In addition to the share of
energy and materials consumption, we will take into account another two
factors:

® Experience of the TRIZ team (consultant)
® Availability of a professional team at the production facility

Pacxonpl pyb. B % Brero

u MoTtpebuTenv rasa
NoTpebutena cxatoro

Bo3gyxa M Motpeburenu

0,316
0,262
0180 0,197
0,120
0,080 0,083

0,050 0045 0,046

- 0,021 0,024
- - [

UHpeke ¢y YETOM NAOTHOCTH WHAEeKE NNOTHOCTH Xa|

PaKTEPHCTHKK C
YYETOM TUPaMHUPOBAHWUA

W MotpeBuTeny anekTpoaHeprk M MotpebuTenn masyta

COX

OnbiT KOMaHAbl TPU3 (KOHCynbTaHTA)

A b B
eCTb OonbIT eCTb 3HaHMA HeT onbiTa U 3HaHUM
Hanunuune npodeccmoHanbHOM KOMaHAbI
A b B
HeratnsHoe
BbicoKkune
Ectb KomaHAaa OTHOLLUEHUEe K
npodeccmoHanbl
NPOEeKTy

MHAEKC NNOTHOCTU XapaKTEPUCTUKU C YHETOM

TUPAXKUPOBAHUA
A b B
0,4 0,3 0

A — xopowo, b — ygosnersoputenbHo, B — HegonycTtumo.

‘
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BeHumapkuHr npobnem/Problem benchmarking

MHOeKc n1oTHOCTU Hanwnune KomnneKcHbIN
OnbIT KOMaHAbI
XapPaKTEPUCTUKM C npodeccuo- TPU3 NHAEKC
y4eTom HaNbHOM KOMaHAbI npuopuTeTa
(KoHcynbTaHTA)
TUPAXKUPOBAHUA Ha NpeanpuUATUN HanpasaeHuA
Notpebutenu rasa A b b BA
MNotpeburtenn
3/1eKTPOIHeprum B A A B
< NoTpebutenn masyra 3 A A Ab >
Motpebutenn cxkatoro
BO3AyXa B b B B
Notpebutenn COXK B A b B

» XapaKtepuctuku «OnbiT KomaHabl TPU3 (KoHcynbTaHTa)» U «Hannume npodeccmoHaNbHOM KOMaHAbI Ha NpPeanpPUATUNY» He
3aBUCAT OT 06bema NPOCTPAHCTBA U OT BpemeHU. HeT Heo6xoaMMoCTU (M BO3MOXKHOCTU) PaccumUTbIBaTb yAe/IbHble 3HaYeHUsA
(nnoTHOCTU) 3TUX XapaKTEePUCTUK

» CyyeTOM AONO/THUTE/NIbHBIX XapaKTEPUCTUK MOXKHO PEKOMEHA,0BaTb CAeNaTb aKLUEHT B NepBylo ouepeab Ha aHaAu3 noTpebutenei
masyTa

» AHanus notpebneHuA rasa ToxKe UMeET BbICOKMIA UHAEKC

The characteristics of 'TRIZ (consultant) team experience' and 'Availability of a professional team at the production facility' do not depend on the
amount of space and time. There is no need (and no possibility) to calculate the specific values (densities) of these characteristics.
» Taking into account additional characteristics, it can be recommended to focus primarily on the analysis of fuel oil consumers
.....»” The analysis of gas consumption also has a high index.




ANropuUTM PaHXMPOBAHMA HA OCHOBE MNJAOTHOCTU NPOBNAEMHbIX NN MONE3HbIX XapPaKTEPUCTUK OOBEKTOB N CUCTEM

Algorithm of ranking based on the density of problematic or useful characteristics of items and systems

1. BbibpaTb KOMnaeKc 06HEKTOB UM NPOLLECCOB AN aHaAn3a. BbibpaHHble 06beKTbl, Npoueccbl Uan nx
U3MEHEHUA AONXKHbI UMETb eAUHYIO ANA BCEX HUX UBSMEPAEMYIO XapPaKTEPUCTUKY (cbusuqecxyro,
3KOHOMMUYECKYI0, COLMaNbHYIO U T.4.). Hanpumep, o6beKkTom BbibnpaeTca obopygoBaHMe 1 TexnpoLecc
KOHKPETHOro 3aBoza.

2. Onpeaenutb LeNb aHaNU3a: paHKUPoBaHME 06BEKTOB UM NPOLLECCOB ANA BblaeneHUa npobaem u
NOCTAaHOBKMU 3a4au4; onpeaesieHMe NepCcneKTUBHOCTU TeX MU UHDbIX KOHUENLUA NN N3BECTHbIX
peweHuid. Hanpumep, CHU3UTb Pacxos SHEPrum, NoBbICUTb NPON3BOAUTENBHOCTb, CHU3UTb HapyLLEHUS
ANCUUNAMHBI, ONpeaenmTb NepCrnekTUBHOCTb UCTOYHMKA SHEPTUN U T.A4,

3. OnpeaenuTb XapaKTepUCTUKU, NO KOTOPbIM ByaeT npoucxogutb paHXXuposaHue. C 04HOM CTOPOHbI OHU
AONKHbl OXBaTbIBaTb BCE BblOpPaHHbIE ANA CPaBHEHUA 06bEKTbl UIN NPOLECCHI, a C ApYrou —
COOTBETCTBOBATb Bbl6paHHOM Lenun aHanmusa. Hanprumep, B KauecTBe XapaKTepUCTUKM MOTYT ObITb
BblOpaHbl Pacxo/ 1 BbipaboTKa 3Hepruu, 3atpaTbl AU NPUOBLINbL, KONNYECTBO NPABOHAPYLIEHUA UK
Harpada...

4. BblbpaTb XapaKTepUCTUKN 06BEKTOB UM NPOLLECCOB, HAa eAUHULYY KOTOpPbIX byaeT onpeaenarbca
NNOTHOCTb. 9TO MOryT 6bITb NPOCTPAHCTBEHHbIE, BpEMEHHbIEe, KOIMYECTBEHHbIE XapaKTEPUCTUKM.
Hanpumep, nnowagb uexa, oIMHHA TpybonpoBoaa, KOAMUYECTBO egUHUL, SHepronoTpebureneii,
u3meHeHue o6bema npogak BO BpeMeHU, KOJIMYEeCTBO NepcoHana u T.4.

5. [AnA BbI6paHHbIX XapaKTEPUCTUK PACCUUTATb YAe/IbHble XapaKTepuctuku (nnotHoctu). Ecam peub nger o
acnpepgeneHunun no KoJMYecTsy eauHUL, Ho Heobxoa4MMO yuYnTbIBaTb OAHOTUMHDbIE OHU UIN HET
NPUAETCA N ANA KaXK[0ro TUNa eauHULLbI OTAENbHO pewaTtb 3aga4un). Hanpumep, yaenbHbIN pacxos,

rasa no uexam B cpefiHeM 3a rog, Uan no ceaoHam. Nam konmnyectso 6paka Ha OAMHAKOBbLIX U3AENUAX U
OlMHAKOBOM 0b60pya0BaHUMN.

6. Ecnu BblbpaHHbIX ANA PaHXXMPOBAHUA XapaKTePUCTUK (NIOTHOCTM XapaKTEPUCTMK) HECKO/BKO, TO
MCNONb3yWUTE METOAUKU aHaNU3a NO 6eHYMAPKUHTY.

7. MNpoaHanusnpyiTe pe3ynbTaTbl PaHKUPOBAHUA C TOUKU 3PEHUA COOTBETCTBUA NOCTAB/IEHHbIM LeNAM B
n. 2. Ecan uenn He AOCTUrHYTbI, TO Nnepeigute K n. 1.

:\..,;«\%
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Bbisoapbl/Conclusions

KntoueBou stan TPN3-o0BCKOM AeATENIbHOCTM Ha
npeanpuaTUM — BbiiBNeHne npobaem n NnocTtaHOBKA 3a4au

[Ans nosbiweHUa 3GPEeKTUBHOCTU MPOEKTHOMN
AEeATEeNbHOCTU HEOHX0AMMO NPUMEHATb METOAMNKHN
PaHXMPOBAHMA pacCMaATPUBAEMbIX Npobaem

Mpn paHXnpoBaHUM Npobaem no 3Ha4E€HU TON UAN UHOM
XapPaKTEPUCTUKM pacCMATPUBAEMbIX 0OBEKTOB
HeobXxoANMMO yUMTbIBATb UX YAENbHYIO 3HAYMMOCTb
(NNIOTHOCTb B NPOCTPAHCTBE, BO BPEMEHU, B KOZIMYECTBE) B
YCTPaHEHUM NPOBAEMHON CUTYALUN AU NPU
pPacnNpPoOCTPaHEHMWN NONAE3HON PYHKLUMK

Mpwn pacyeTe NAOTHOCTU HEOBXOAMMO Y4YUTbIBATb YNC/IO
OANHAKOBbIX 0OBEKTOB, A/19 KOTOPbIX BO3MOXHO
TUPaXKMPOBAHNE HAWAEHHbIX PeLleHNN

an PaHXNPOBaAHUN MO HECKO/IbKNUM XaPaKTEPUCTUKaM C
y4eToOM UX NNOTHOCTU MOXKHO UCMOJZIb30BATb 6EH‘-IN\apI-(MHI'
Uan gpyrme n3BeCtHbole metoabl paHHKUPOBAHNA MO
HECKOJ/IbKUM XaPaAKTEPUCTUKAM

[nsa pa3paboTaHHON METOANKN NpeasiaraeTca aIropuTm
PaHXMPOBaHMUSA Ha OCHOBE NJIOTHOCTM MNPOBAEMHbIX NN
NOMIE3HbIX XapPaKTEPUCTUK OOBEKTOB U CUCTEM

* The key stage of the TRIZ (Theory of Inventive Problem

Solving) activity at production facilities is problem
identification and task setting.

To increase the effectiveness of project activities, it is
necessary to apply methods of ranking the problems under
consideration.

When ranking problems by the value of one or another
characteristic of the items under consideration, it is
necessary to take into account their specific significance
(density in space, in time, in quantity) with respect to
eliminating a problematic situation or to distributing a
useful function.

When calculating the density, it is necessary to take into
account the number of identical items, for which it is
possible to replicate the solutions found.

When ranking by several characteristics, taking into account
their density, benchmarking or other well-known methods
of ranking by several characteristics can be applied.

For the developed methodology, a ranking algorithm based
on the density of problematic or useful characteristics of
items and systems is proposed.
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CNACM60 3A BHUMAHWE!
THANK YOU FOR YOUR ATTENTION!
Q&A

ABTOpbl b6yayt 6naropapHbl 3a O06paTHYHO CBA3b WM KPUTUKY NO
MCNO/Z1Ib30BaHMIO MeToda «AHaAN3 NIOTHOCTU Npobaem».

The authors would appreciate any feedback and criticism concerning the
«Problem Density Analysis» method use.
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