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MNMpenatcTeue (BP)

OnpegneneHHas Mpo6nemHas Xenaemas
Cutyaums Cutyauums o Cutyaumns

NARNNSESI IS

N3o0peTaTenbckas (npobrnemHast) cutyaums
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Obstacle (HF)

Specific Situation Problem /7~ Desired
Situation 4 Situation

Marat © Gafitulin, 2004-2023

mgaitulin@gmail.com Inventive (Problem) Situation
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Knaccu4yeckue
TPN3-npoTmnBopeumns




KomnnekcHbli AHanu3 u PelueHue MNpobrem KAPI {8}

Classic
TRIZ contradictions

Marat © Gafitulin, 2004-2023
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KomnnekcHbli AHanu3 u PelueHue MNpobrem KAPI {9}

dPunsnyeckoe
MNMpoTtneopeune
TexHun4yeckoe
MNMpoTtneopeune
AOMWHUCTpaTMBHOE
MNMpoTtneopeune

Marat © Gafitulin, 2004-2023

mgafitulin@gmail.com Knaccunyeckne TPUN3-npotueopeyns



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {10}

Physical
Contradiction
Technical
Contradiction
Administrative
Contradiction

Marat © Gafitulin, 2004-2023

mgafitulin@gmai.com Classical TRIZ contradictions



KomnnekcHbli AHanu3 u PelueHue MNpobrem KAPI {11}

«B TPU3 ecmb npasumno. npomusopequss Haoo ycunmb,
obocmpsimb, 0oeo0ume 00 ripederiay.
[I. AnsTwynnep. Hantu noeto -1986, ¢.68]

Marat © Gafitulin, 2004-2023

mgafitulin@gmail.com Knaccunyeckne TPUN3-npotueopeyns



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {12}

aggravated and taken to the limit."
[G. Altshuller. Find an Idea -1986, p.68]

Marat © Gafitulin, 2004-2023

mgafitulin@gmai.com Classical TRIZ contradictions



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {13}

«Cywecmeyrom npomueope4vyuss aOMmuHucmpamueHsie (All): Hy)XHO 4mo-mo

coernnamsp, a Kak coernamp — HeU38€CMHO».
[l AnsTwynnep. Hantm ngeto -1986, ¢.68]

n
. I @ L

B® — BpegHbIn pakTop

Marat © Gafitulin, 2004-2023

mgafitulin@gmail.com CnoBecHas MoAerb A,EI,MI/IHI/ICTpaTI/IBHOFO NPOTNBOPEYHUNA



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {14}

"There are administrative contradictions (AC), in which you need to do

something but don't know how."

[G. Altshuller. Find an Idea -1986, p.68]

- AC. | want to, but | don't know how! g m

HF: harmful factor

Marat © Gafitulin, 2004-2023

mgafitulin@gmail.com The Verbal Model of an Administrative Contradiction



KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI

{15}

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com

« TexHudyeckumu npomueopeyussmu (Tl) Hasbiearom e3aumoldelicmeusi 8
cucmeme, cocmoswue, Harpumep, 8 MmoM, 4Ymo rore3Hoe Oelcmeue
8bI3bleaem 00HO8PEeMEHHO U 8pedHoe. Unu - egedeHue (ycurieHue) rnose3Ho20

Oeticmeusi, nubo ycmpaHeHue (ocnabrieHue) epedHo20 Oelicmeusi 8bI3bleaem
yxyouweHue (8 yacmHocmu, HedornycmumMoe YCIrIOXHeHuUe) oOHou u3 4dacmedl

cucmembl unu eceu cucmemsbl 8 UErIomy.
[APU3-85-B. War 1.1. lNpumevaHne 3]

CnoBecHasa moaenb TeXHMYECKOro NpoTMBOpPEYNs

TN. Tak yny4wy, Ho yxyowumcs! = m



KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI
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"Technical contradictions (TC) are interactions within a system where, for
example, a beneficial action causes a harmful one. Alternatively, the
introduction (strengthening) of a beneficial action or the elimination (weakening)

of a harmful action causes part of the system or the entire system to deteriorate

(in particular, become unacceptably complicated)."
[ARIZ-85-B. Step 1.1. Note 3]

The Verbal Model of a Technical Contradiction

TC. It'll get worse if | improve it! - “



KomnnekcHbli AHanu3 u PelueHue MNpobrem KAPI {17}

«@u3uyeckum rnpomuesopedyuem (®I1) Hasbigarom MPOMUBONONIOKHbIE
mpebogaHusi K (hU3UHECKOMY COCMOSIHUIK oriepamugHOU 30HbI».
[APU3-85-B. War 3.3. lNpumevaHne 25]

Cocrosinne
/
®I. boimb makum, HO U Opyaum! |I> ObweKra m

Marat © Gafitulin, 2004-2023

mgalituin@gmal com CnoBecHas moaenb Pnsnyeckoro NnpoTnBoOpeUmns



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {18}

"Physical contradictions (PC) are opposing requirements for the physical
state of the operational area."

[ARIZ-85-B. Step 3.3. Note 25]

PC. Be this way, but also be different!

State of the m
Object

Marat © Gafitulin, 2004-2023

mgaitulin@gmail.com The Verbal Model of a Physical Contradiction



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {19}
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AOMUHUCTpaTMBHOE TexHuyeckoe dusnyeckoe
MpoTuBopeune MpoTnBopeyne MpoTnBopeyne

AIl. Xouy, HO He 3Hato Kak! g m
TN. Tak yny4wy, Ho yxyowumcs! = m

Cocrosinne
/
®I. boimb makum, HO U Opyaum! |I> ObweKra m

CnoBecHble moaenu knaccudecknx TPU3-npotuBopeumni



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {20}
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Administrative Technical P hysical

Contradiction Contradiction Contradiction / \

AC. | want to, but | don't know how! g m
TC. It'll get worse if | improve it! - “
State of the
— 4T

PC. Be this way, but also be different!

Verbal models of classical TRIZ contradictions



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {21}

oeanbHoe pelleHne
n NKP

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {22}

The i1deal solution
and IFR

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {23}

«M30bpemamernbckas 3adadya OOI/MKHa coldepxXamb yKasaHusi Ha mo, 4mo
daHo, U Ha mo, Ymo mpebyemcsi nosy4ums.
[l AnbTwynnep. TBOpYECTBO Kak TovHas Hayka -1979, c.45]

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbli AHanu3 u PelueHue MNpobrem KAPI {24}

"An inventive problem must contain descriptions of the initial state and the
state we wish to achieve."
[G. Altshuller. Creativity as an Exact Science -1979, p.45]

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbin AHanna un Pewenne MNpobnem

KAPTI {25}

«B  pe3ynbmame
cghopmuposamscsi obpa3 udeasibHo20 peweHusi (UKP)».
[APU3-85-B. Yacme 3]

rNNpUMeHeHUA

mpemsbelu  4acmu

APN3  OomxeH

B pycckom si3blke CNOBOCOYETAHNE «peuweHue 3adaqyu» UMeeT ABa 3HAa4YEHUS:
1 — «peweHue 3ada4yu» Kak NpoLecc;

2 — «peweHue 3ada4yu» Kak pe3ynbsrar (OTBET).

«PeweHue»
KaK rnpouecc

«hNdeanbHOe
peweHue»
Kak rpouecc

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com

C >

Pe3ynbkraTt

«PeweHue»
KaK pesynsrart

«NO0eanbHbIU
KOHeYHbIU
pe3ynbmamy»
kak IKP

YXenaembin
pesynbrar =

Lenb

[docTturnyras
Llenb

UKP = Llenb



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {26}

"The use of the third part of ARIZ should bring about an image of the ideal
solution (IFR)."
[ARIZ-85-B. Part 3]

In Russian, the phrase "problem solving" has two meanings:
1 - "problem solving" as a process;
2 - "problem solving" as an outcome (answer).

Desired

Process Result N
outcome = Goal

"Solution" "Solution"
<—>
as a process as a result

Achieved Goal

"The ideal "The ideal final
solution" result" — IFR = Goal
as a process as IFR

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI

{27}
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«Bblbpamb u3 d8yx cxem KoHgriukma (Tr1-1 u Tl1-2) my, komopasi
obecrieyusaem Hausnyduwee ocyuwecmerieHue 2/1a8H020
rnpou3eodcmeeHHo20 npouecca (OCHOBHOU  DyHKUUU  MEXHUYECKOU
cucmemebl, yKalaHHOU 8 ycriogusix 3adayu).

Ykasamb, 4Ymo sier1siemcsi 2/1a8HbIM rpou3800CMBEHHbIM MPOUECCOM».
[APV3-85-B. Lar 1.4]

e MWUOleanbHoe peweHue (UP) — 310 06pa3 mageanbLHOro npouecca, KoTopbIn
Hago co3gatb Ons obecneyeHnst Haumnydllero OCYLUECTBNEHUA TNaBHOMO

npon3soacTBeHHoro npouecca (M1rt).
UdeanbHbIl KOHeYHbIU pe3ysibmam (UKP) — 310 obpa3 uaeanbHoro

(>kenaemoro) pesynesrara, KoTopblit Hago goctuyb, T.e. KP — ato Uenb. A
MTOrOBOM  LENbl  pelweHna  nsobpetaTtenbckonm  3agaun  SBMSIETCSA

OOCTUXKEHNS rNaBHOro nponasoacTeeHHoro pesynesrata ([T1P).

®
(UKP=NP)



KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI
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"Select from two conflict schemes (TC-1 and TC-2) the one that provides the
best solution for the main production process (the main function of the
technical system specified in the problem setting).
Specify what the main production process is."

[ARIZ-85-B. Step 1.4]

The ideal solution (I1S) is an_ image of an ideal process that needs to be
created to ensure that the main production process (MPP) runs as smoothly
as possible.

The ideal final result (IFR) is an image of an ideal (desired) outcome to be
achieved, i.e., IFR is the Goal. The ultimate goal of solving an inventive
problem is to achieve the main production result (MPR).

®
(IFR=MPR)
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BpegHein dpaktop (BP),
BO-npnynHblI,

NKC-9neMeHT,
Bl1P
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Harmful factor (HF),
HF reasons,

X element,
SFR
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MpenatcTtBue
(B®)

OnpepneneHHas Mpo6nemHasn < XKenaemasn
Cutyauus Cutyauus ' Cutyauus

B®- B®- B®- lNMpenartcTBue
=--- =N ~ " @)

B® — BpeaHbIn dpakTop

Marat © Gafitulin, 2004-2023

mgafitulin@gmail com BpeaHbin doakTop 1 ero BO-npnynHbl
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Obstacle
(HF)

——~ll .
Problem Desired

Specific Situation Situation p Situation

HF: harmful factor

Marat © Gafitulin, 2004-2023

mgafitulin@gmail com Harmful factor and its HF causes




KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {33}

«3anucamb popmyrnuposky UKP-1. ukc-anemeHm, abCcositomHO HE YCIIOXHSIS
cucmemy U He 8bi3bleasi 8pPeOHbIX siesiIeHUl, ycmpaHsem (yka3amb epeoHoe
deucmeue) 8 me4yeHue 0B 6 npedenax 03, coxpaHss criocobHOCMb

UHCMpymMeHma coesepuwiamsp (ykazame roriesHoe deucmeue)y.
[APN3-85-B. War 3.1]

i Llens
X-3anemMeHT > (MKP=TTIP)

«KoHmpornb omeema. Paccmompempb 8800uMble geuwlecmea u rnoss. MoxHo nu
He 8800UMb HO8bIe sewecmasa U ross, ucnosib3oeae BIIP — umerowjuecsi u

npou3800HbLIE?...».

[APU3-85-B. Lar 7.1]

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI

{34}

"Describe IFR 1: the X element, which in no way complicates the system or
causes any harmful phenomena, eliminates (specify harmful action) during
OB within 03 while preserving the tool's ability to perform (specify beneficial
action)."

[ARIZ-85-B. Step 3.1]

Goal

"Solution control. Consider the introduced substances and fields. Is it possible
to avoid introducing new substances and fields by using the existing and

derived SFRs?".
[ARIZ-85-B. Step 7.1]

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT {35}
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«3anucamb opmynuposKy udearibHO20 KOHe4YyHo20 pe3yribmama WKP-2:
oriepamueHasi 30Ha (yKasamb) 8 me4deHue ornepamueHo20 8peMeHU (yKkazameb)
Oo/mkHa cama obecriequeampb (yKa3amb MpPOMUBOIOSIOKHbIe ¢hu3udYeckue

MaKpoO- UsluU MUKPOCOCMOSTHUSI)».
[APWN3-85-B. Lar 3.5]

X-anemeHT CocTosiHue
CAM == He A ==

«[Mposecmu npedsapumeribHyr OUEHKY Mofy4eHHOo20 peweHuUsi. KoHmporibHbIe

80I1POCHI:
a) obecriequsaem U  MO/IYYEHHOE peuleHue BbINOoNIHeHUE  2/1a8H020

mpebosaHusi MKP-1 («9nemeHm cam...»)?».

[APU3-85-B. Lar 7.2]



KomnnekcHbli AHanu3 n PeweHuve Mpobnem KAPIT { 36}

"Describe the ideal final result (IFR 2): the operational area (specify) should
itself ensure (specify opposing physical macro- or micro-states) during
operating time (specify)."

[ARIZ-85-B. Step 3.5]

X element
ITSELF

"Conduct a preliminary evaluation of the final solution. Control questions:
(a) Does the solution fulfil the main requirement of IFR 1 ('The element
itself...")?".

[ARIZ-85-B. Step 7.2]

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com



KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI
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«Yecunume cpopmynuposky MIKP-1 dononHumernbHbiM mpebogaHuem:. 8 cucmeMy Herlb3s
8800UMb HOBbIE 8euw,ecmea U nosis, Heobxoodumo ucrnosib3oeame BlIP».

[APV3-85-B. Llar 3.2]

«llpu peweHUU KOHKpemHoU MUHU-3adadqyu xXerlamesibHO [ofyYumes pesyrbmam rpu
MUHUMarsibHOM pacxoooeaHuu BrlP. Noamomy uernecoobpa3HO UCrosib308ambs 8 repsyto
oyepeOb 8HympucucmemMHble BIIP, 3amem 6HewHecucmeMHble U 8 [10C/Ie0HK0

o4yepedb — HaOCUCMEMHbIEY.

X-anemMeHT
C >

[APN3-85-B. War 2.3. Npumeyarune 20]

CocTosiHue

3onoTtoe npaBuIo
He A P

HoBaToOpa-
pewaTtens

Kmo/Ymo mewaem,
mom CAM nnomoz2aem
/He mewaem...
odocmudb yernb!

Llenb
(MKP=ITIP)



KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI
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"Bolster the description of IFR 1 with an additional requirement:. no new substances and
fields may be introduced into the system, and the use of SFR is required."”
[ARIZ-85-B. Step 3.2]

"When solving a particular mini-problem, one should strive to use SFR as little as possible
to obtain the result. Therefore, it is advisable to use intra-system SFR first, then external
SFR, and last of all — supersystem SFR".

X element
ITSELF

[ARIZ-85-B. Step 2.3. Note 20]

The golden rule
of an innovator
and problem solver

The person/thing in the
way
should ITSELF help/not
interfere.....
‘] with reaching the goal!

(IFR=MPR)
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DopMynUpPoBKK
TPUN3-npoTtmnBopeynn u
noeanbHOro peLleHuns
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Descriptions of
TRIZ contradictions
and the ideal solution




KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI

‘)

MpenarcTBue 5
(B®)
- B
CocTosiHMe m
OobbekTa
X-anemMeHT CocTosiHue
o ) >

Llenb
(I/IKP MP)

Marat © Gafitulin, 2004-2023

Mpo6nemHas cutyauums. MicxogHoe onucaHune cutyaumn. Kak 6b1mb?

AIl. «Xouy, HO He 3Hato Kak!»
lepon: Xouy umemb MKP=ITIP (yka3amb), HO He 3Hato KaK uckrroqums B® (ykazame).

OnpegenuTb NpuYMHbLI BO3HUKHOBEHUSA B®P, BbiOpaTh ogHy BO-npuunHy n npegnoxuTtb cnocob eé ycTpaHeHus.

TN. «Tak yny4dwy, Ho yxydwumcsi!»

B® (ykasamb), ebi3dgaHHO20 B®-npuyuHa (ykazamsb), He 6ydem, ecriu eHecmu yryHweHue «+»
(yka3ams), HO 803HUKHem Hedonycmumoe yxyOweHue «-» (ykasamso).

BbibpaTb 0anH 13 06BEKTOB U €ro COCTOSAHME ANsl UIBMEHEHWS.
®rI1. «bsimb N makum, HoO U Opyaum!»

B momeHm (ykaszamb), 8 30He (ykazamb), Obbekm (yka3amb) OormkeH bbimb W cocmosiHue «A»
(ykaszamb), mak kak amo 0aHHocmb (ykaszamb), N domkeH bbimb cocmosiHue «He A» (ykasamb),
ymobbl He donycmumb B®-npu4vuHa (ykazams), co3daruwezo B® (ykazams).

BbiGpaTb 04MH M3 NMEIOLLMXCSA PECYPCOB.
UpeanbHoe peweHue (UP). «HeobxoOumoe cocmosiHue 8o3HUKaem camo cobou!»

X-anemeHm (yka3amb), ucronb3ysi ceou pecypchbl, OomkeH CAM opeaHu3ogamb Hamu4yue
cocmosiHusi «He A» (ykasamb), 4mobbl He donycmumb B®-npuyuHa (ykazamp), obecrne4yusas

UKP=ITIP (ykazamb).

Bbibpatb Hanbonee LenecoobpasHoe peLLeHune.

KOHKeTHoe pelieHue. ...

mgafituiin@gmail.com dopmynuposku TPU3-npoTruBopevn n ngeasrnbHOro peleHuns




KomnnekcHbin AHanna un PewweHune MNpobnem KAPTI

{42}

Problem situation. Description of the initial situation. What should be done?

AC. "l want to, but | don't know how!"
Hero: | want to have IFR=MPR (specify) _but don't know how to remove HF (specify) .

Identify the causes of HF; select one HF cause and suggest a way to eliminate it.
TC. "It'll get worse if | improve it!"

Obstacle A0 An HF (specify) caused by an HF cause (specify) will not occur if we improve "+" (specify), but an
(HF) N unacceptable deterioration of "-" (specify) will occur.

Select one of the objects and the state you want to change.

- m PC. "Be THIS way, but also be DIFFERENT!"
At (specify) time, in zone (specify), Object (specify) must have BOTH state "A" (specify), since it is

required by (specify), AND state "not A" (specify) to prevent the HF cause (specify) causing HF

State of the m (spec|fy)
Object

E>
not A

Goal
(IFR MPR)

Marat © Gafitulin, 2004-2023
mgafitulin@gmail.com

Select one of the available resources.

Ideal solution (IS). "The desired result is achieved by itself!"

The X element(specify), using its resources, must ITSELF acquire the "not A" state_(specify) to
prevent the HF cause (specify ) and achieve IFR=MPR_(specify).

Choose the most appropriate solution.

Specific solution....

Descriptions of TRIZ contradictions and the ideal solution
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[MPAMEPBDI
PACCMOTPEHUS
NpobnemMHbIX CUTyaunmn
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EXAMPLES
of solving
problem situations




KomnnekcHbli AHanu3 u PelueHue MNpobrem KAPI {45}

UctupaHme koneHa TpybonpoBoga. Bo BpemMs 3HEPruyHoOro ABMXKEHMS NyNbMbl MO
KPMBONIMHENHOMY Yy4yacTKy TpybonpoBoda MpOMCXOAUT akTUBHOE UCTUPAHWE BHYTPEHHEWN
MOBEPXHOCTM KoneHa TpybonpoBoada. KpuTudeckoe wucTupaHve maTtepuana KoreHa
TpybonpoBoaa npnBoauT K 06pa3oBaHMO CKBO3HOIO OTBEPCTUSA U BbIXOAY MyIbMbl HAPYXY,
41O HegonycTumo. Kak 6bITb?

AIl. [pouszsodcmeeHHUK: Xo4dy umemsb mpebyemoe O8uUXeHUe ryrbribl 10 KpUBoUHeUHOMYy ydacmky mpy6ornpoegooa,
HO He 3HaK Kak UCKIIYUMb akmugHoe ucmupaHue 8HympeHHel rnosepxHocmu KoneHa mpybornposgoda.

TN. AkmueHo20 ucmupaHusi 8HympeHHel [oeepxHocmu KoseHa mpybornpogoda, 6bI386aHHO20 3HEP2UYHbIM
gosdelicmeuem O8UXYUWUXCA mMEEPObIX Yacmuy Myfblbl HA 8HYMPEHHIO 10BEPXHOCMbIO KoneHa, He bydem, ecnu
Cyw,ecmeeHHO CHU3UMb CKOpPOCMb OBUXEHUS 4Yacmuuy, ryrbfbl 8 30HE KOfeHa, HO B03HUKHem Hedonycmumoe
HapyuweHue mexHo102U4eCKUX Npoueccos.

®I. B MomeHm nosopoma rysibribl, 8 30He 8HYMpPEHHel MO8EPXHOCMU KoreHa, meépdble Yacmuubl nyribrbl QOKHbI
6bImb M akmueHO KOHMaKmMupyrwuMu ¢ 8HympeHHel no8epxHOCMbHO KO/eHa, mak Kak rpoucxodum ux rnosopom, U
O00/mKHbI_bbimb HE aKmueHO (Maccu8HO) KOHMaKmupyrwumu, 4mobbl He donycmumb 3HEepauyHo20 eo3delicmeusi
dsuxXyuwuxcss meépObix Yacmuy, nysibibl Ha 8HYMPEHHIO MOBEPXHOCMbIO KOJleHa, co30arnuux akmueHoe ucmupaHue
KoneHa mpyb6ornpoegoda.

WUP. [suxywuecss meé€pObie Yacmuubl rnysbribl, UCIOb3Ys 80U pecypchbl, 0omkHbI CAMU opeaHu308ampb Haau4due He
aKmueHo20 («Hyr1ieeo20») KOHmMaKkma ¢ 8HympeHHel Mo8epxHOCmMbio KorieHa mpyborposoda, Ymobbl He donycmumb

3Hepau4yHo20 eo030elicmeust 08UXYWUXCS mMeEPDbIX Yacmuy, Myrblbl Ha 6HYMPEHHIOK [[0BEPXHOCMbIK KOJIEHa,
obecneyusas mpebyemoe 08uUXeHUe ryrbribl 0 KPUBOIUHEUHOMY y4acmky mpyborposoda.

KoHkpeTHOe pelueHue. B 30He nosopoma meépdbix yacmuy nynbrbl 8 KoreHe mpybornposoda coerlamb KapMaH.
Teépdbie yacmuuybl nynbnel, 3anonHuswue kapmaH, CAMU cmaHym criyumb 3auumoti 8HympeHHeU noeepxHocmu
KoneHa mpyborposoda 0m akmueHO20 UCmUpPaHUs.

Maraf[ ©‘ Gafitulin_, 2004-2023
goaiigzymaieen [Mpumep NMpobnemHon cuTyauuu
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Pipe bend abrasion. The vigorous movement of the slurry along the curved section of
the pipe causes active abrasion of the inner surface of the pipe bend. Critical abrasion of
the pipe bend material creates a hole, with the slurry escaping the pipe, which is
unacceptable. What should be done?

AC. Production worker: | want the slurry to flow along the curved pipe section as required, but | don't know how to avoid
active abrasion of the inner surface of the pipe bend.

TC. The active abrasion of the inner pipe bend surface caused by the vigorous impact of moving solid pulp particles on
the inner surface of the bend will not occur if the velocity of the pulp patrticles in the bend area is significantly reduced.
However, this will cause an unacceptable disturbance of technological processes.

PC. When the solid pulp particles pass the inner surface of the pipe bend, they must BOTH have active contact with the
inner surface of the bend as they are changing direction AND not have active (passive) contact with the bend to prevent
the moving solid pulp particles from actively impacting the inner surface of the bend, creating active abrasion.

IS. Using their resources, the moving solid pulp particles must THEMSELVES ensure non-active ("zero") contact with
the inner surface of the pipe bend to prevent active impact of the moving solid pulp particles on the inner surface of the
bend while ensuring the required movement of pulp along the curved section of the pipe.

Specific _solution. Make a pocket in the pipe bend area where the solid pulp particles change direction. The solid
pulp particles filling the pocket will THEMSELVES protect the inner surface of the pipe bend from active abrasion.

Example of a Problem Situation
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MNMeperopaHue LED-anemeHTtOB. BO Bpems paboTtbl LED-cBeTUnbHWKA npoucxoauTt
NMocTeNeHHoe MoBbIlWEeHNe TemnepaTypbl BHYTPU CBETUSIbHMKA UM MOXET BO3HUKHYTb
neperopaHne OTAenbHbIX TOHKMX TokonpoBoadoB LED-anemeHTOB. [leperopaHue TOHKUX
TOKOMPOBOAOB NpMBOAMT K HepaboTtocnocobHocTn LED-cBetunbHuka. Bpak rotoson
npoaykumn coctaBnsaet 30%. Kak ObiTb?

AlN. Paspabom4yuk:. Xody umemb pabomocrnocobHbil LED-ceemuribHUK, HO He 3Har Kak UCK/I4YUmb repeaopaHue
MOHKUX mokoripoeodos LED-anemeHmos.

TI1. [NepezaopaHusi MoHKUX mokornpogodos LED-aniemMeHmos, 8bi36aHHO20 MOCMENeHHbIM Mo8bIWeHUEM memMnepamypbl
8030yxa 6Hympu ceemursibHuka, He bydem, ecnu ybpamb nnagoH CeemusibHUKa, HO 803HUKHYM HedornycmuMble
U3MeHeHUSs ycrio8uli aKcryamauyuu ceemursibHuKa.

®I. B momeHm pabombi ceemusibHUKa 8 30HE MOHKUX mokorpogodos LED-anemeHmoe memnepamypa 6030yxa
do/mkHa bbimb U 8bICOKOU, mak Kak nocmereHHoe rnosbiweHue memnepamypsl cosdarom LED-anemeHmsl, M QomxkHa
b6bimb Hu3KoU (npuemmnemou), Ymobbl He donycmumb MOCMENeHHO20 MOBbILEHUS memrepamypbl 8030yxa 6Hympu
ceemusibHUKa, co30aruwezo nepeaopaHue mMoHKUX mokornposodos LED-anemeHmos.

WUP. Bricokasi memrnepamypa 6Hympu ceemursibHUKa, UCrosib3ys ceou pecypchl, domkHa CAMA opeaHu308ambe Hanu4ue
MOHUXeHUs1 memrepamypbl 8030yxa 6Hympu ceemursibHUKa, 4Ymobbl He donycmumb ocmerneHHo20 Mo8bIWeHUs
memrnepamypbl 8030yxa 8Hympu ceemuribHuUka, obecneqyusas pabomocrnocobHocme LED-ceemurbHUKa.

KoHkpeTHoe peweHue. B kopryce LED-ceemurnbHuka cOenamb omeepcmusi Orsi 8bixo0a 6HYMPEHHE20 20psiHe20
8030yxa u omeepcmus Onsi nodcoca 8HeWHe20 X0rodHO20 8030yxa 8 30HY MOHKUX mokorpoeodos LED-anemeHmos.
Bbicokasi memnepamypa 8o30yxa eHympu ceemurnibHuka CAMA 6ydem crnyxumb cpedcmeom O5ii asmomMamuyeckou
8HymMpeHHeU YupKynsayuu eo3dyxa.

[Mpumep NMpobnemHon cuTyauuu
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LED elements blowing out. When an LED lamp is on, the temperature inside it gradually
increases, potentially causing individual thin conductors of the LED elements to blow out.
The thin conductors blowing out renders the LED lamp inoperable. The rejection rate for
finished products is 30%. What should be done?

AC. Developer: | want to have a working LED lamp, but I don't know how to stop the thin conductors of LED elements
from blowing out.

TC. The blowing out of thin LED element conductors caused by the gradual increase of air temperature inside the lamp
will not occur if the lamp cover is removed ,but there will be unacceptable changes in the operating conditions of the
lamp.

PC. When the lamp is on, the air temperature around thin LED element conductors must be BOTH high, because the
gradual temperature increase is created by the LED elements, and low (acceptable) in order to prevent the gradual
increase of air temperature inside the lamp, which causes the thin conductors of LED elements to blow out.

IS. Using its resources, the high temperature inside the lamp must ITSELF reduce the air temperature inside the lamp to
prevent the gradual increase of air temperature inside the lamp and ensure its operability.

Specific _solution. The LED lamp body should have holes for letting out hot air and holes for sucking in external cold
air into the area of thin LED element conductors. The high air temperature inside the lamp will ITSELF promote
automatic internal air circulation.

Example of a Problem Situation
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KpynHorabaputHoe cbipbe. BO Bpems 3arpysku 3MeKTpOAyroBOW MNeyvuM npoucxoauT
nonagaHve KpynHorabapuTHOro Cbipbsi B BaHHY Me4vn, 4YTO co3gaeT WU30bITOYHbIE
3HeprosaTpaTtbl ANd pacnnaBneHnsa KpynHoro cbipbs. Cnexaslleeca KpynHorabapuTHoe
CbIpb€ OOCTaBNAETCHA Ha 3arpy304HbIN y4acTOK camocBanamu C OTKPbITOro ckrnaga. [ns
CTpOUTENbCTBA 3aKPbITOro CKraga y npeanpuaTnsa HeT cpeactB. Kak Ob1Tb?

Al. [IpoussodcmeeHHUK: Xo4y umemb HOPMamueHbIl pexum pabombl 31eKkmpody2080U Mneyu, HO He 3Har Kak
UCKIIrYuUmMb riornadaHue KpyrnHo2abapumHO20 Cbipbs 8 8aHHY MeYu.

TN. lNonadaHusi KpyrnHo2abapumHO20 Chipbsi 8 8aHHY Mevu, 8bl38aHHO20 docmasKkaMu KpyrHo2abapumHo20 CbIpbs
camoceasioM ¢ OMKpPbIMoa20o ckrada, He bydem, ecnu ydansime criexaswuecs KpyrHble KyCcKU ¢ mpaHcriopmepa rneped
rnodayeli Cbipbs 8 8aHHY MeYU, HO 803HUKHEM HeAoMycmuMoe yeenu4yeHUe op2aHu3ayUoOHHbIX U ¢hUHaHCOBbIX 3ampam.

®I. B MoMeHm no2py3Ku Cbipbsi 8 caMoceasl Ha OMKpPbIMOM ckiiade, 8 30He rornadaHusi Cbipbsi 8 Ky308 camoceara,
Cbipb€ Q0/MKHO bbimb U KpyrnHbIM, maK KaKk OHO Criexanocb, U Qo/mkHO bbimb U «mernkumy (mpebyembix eabapumos),
ymobbl He donycmumb OOCMaBoK CaMOC8asioM KpyrnHo2abapumHO20 Cbipbsi C OMKPbIMO20 cKriada, co30aruiux
rnonadaHue KpyrnHo2abapumHo20 Cbipbsi 8 8aHHY eYU.

WUP. Camocsarn, 3agpyxaembili Ha OMKPbIMOM cKrade, Uucrnorb3ys ceou pecypchl, domkeH CAM opeaHu308amb Hanuyue
3a2py3Ku morbKo «Mesiko2o» (mpebyembix 2abapumos) cbipbs, 4mobbi He donycmumb O0CMasoK camMoc8asiom
KpyrnHo2abapumHO20 Cbipbsi C OMKPbIMO20 cknada, obecrneyugas HOpMamueHbIl pexum pabombsl 31ekmpody2060U
rneyu.

KoHKpeTHOoe pelueHue. Ha Ky308 3azpyxaemMoe0 camoceasia yCmaHO8UMb CKam-pewemky ¢ ornpedeneHHbIMU
pasmepamu siHeek. KpynHozabapumHoe cbipbe, CEOopMUpPOBasUIeecss Ha OMKPbIMOM cKrade, 80 epeMsi 3az2py3Ku
camocearna rozpy34ukom, He rpoliosi Yyepes siyeliku ckam-pewemku, CAMO ckambigaemcsi eHu3. [anee ynasuwue
KpyrHble Kycku 6yOym uamesisiambcsi om nadeHus u/umu rnod Konecamu camocearna u rnozpy3yuka.

[Mpumep NMpobnemHon cuTyauuu
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Bulky raw materials. During the loading of the electric arc furnace, bulky raw materials
enter the furnace tub. As a result, excessive energy needs to be spent to the large raw
materials. Compacted bulky raw materials are delivered to the loading area by tippers from
the open storage. The company does not have the funds to build a closed storage. What
should be done?

AC. Production worker: | want a standardised operation of the electric arc furnace, but | don't know how to stop bulky
raw materials from entering the furnace tub.

TC. Bulky raw materials won't get into the furnace tub when delivered by dump trucks from an open storage if large
compacted pieces are removed from the conveyor belt before feeding the raw materials into the furnace tub. However,
this will cause an unacceptable increase in organisational and financial costs.

PC. When raw materials are loaded into the tipper at the open storage, the raw materials must be BOTH large, because

they are compacted, and "small" (of the required dimensions) to prevent dump trucks from delivering bulky raw materials
from the open storage, which causes bulky raw materials to find their way into the furnace tub.

IS. Using its own resources, the dump truck loaded at the open storage must ensure that only "small* (of the required
size) raw materials are loaded to prevent the dump truck from delivering bulky raw materials from the open storage and
ensure normal operation of the electric arc furnace.

Specific _solution. Install a sloping grid with specific mesh sizes on the dump truck. When bulky raw materials at the
open storage fail to pass through the cells of the sloping grid on the truck, they slide down THEMSELVES. As a result,
they will either break into smaller pieces upon hitting the ground and/or be crushed under the wheels of the dump truck
and loader.

Example of a Problem Situation
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BbiBOAbI

1. [MpeonoxeHbl (OPMYNMPOBKM U B3aMMOCBA3b Mexay knaccuyeckumm TPU3-
npoTtusopeunamn: All, Tl n PI1.

2. Jlekcuyeckass mogenb B3aMMOCBA3N Mexay kraccuyeckumu TPU3-npotmBopedmnsmu,
oTpaxaeT  JlOorMKy  nocriegoBaTenbHOro  npeobpasoBaHus  MHQopmaumm — npu
paccMoOTpeHun naobpetarenbckon (NPobneMHon) cuTyauuu.

3. lNpumeHsemble B TPU3 noHATUA «udearnbHoe peuweHue» W «udeasibHbiU KOHEYHbIU
pe3syribmamy pacCcMaTpUBalOTCA Kak CaMOCTOATESbHbIE.

4. [lpednoxeHa opmynuposka udearbHO20 peweHuUs, e6Kmw4varwas 6 cebs
UHgbopmayuro 13 npeablaywmx dopmMmynmpoBok krnaccudecknx TPU3-npotmBopeumni,

5. [Jlekcuyeckaa wmogens QopMynuMpoBOK Knaccudeckux TPU3-npotmBopeunn wu
naeanbHOro peLleHns MOXET CIY)XWUTb OCHOBOW A9 aHanm3a M KOHTPOSis npouecca
paboTbl Hag NPobrnemMHON cUTyaunen.
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CONCLUSIONS

1. We have proposed the definitions and described the relationship between classical
TRIZ contradictions: AC, TC and PC.

2 The verbal model of the relationship between classical TRIZ contradictions reflects the
logic of sequential transformation of information when solving an inventive (problem)
situation.

3. The concepts of "ideal solution” and "ideal final result" used in TRIZ are considered as

separate.

4. We have proposed the definition of an ideal solution that incorporates information from
previous definitions of classical TRIZ contradictions.

5. The verbal model of definitions of classical TRIZ contradictions and ideal solution can
serve as a basis for analysing and controlling the process of solving a problem situation.
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