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* I. Anprmnynnep Ben nonsatus o TII, @I, UKP u ux ¢popmynupoBku

* TII pa3pemanuce ¢ HoMoIIbI0 TpueMoB paszperieHus TII u Tadnuubr u
MCIIOJIb30BaHMS, pa3pad0TaHHBIX AJIBTIIYILIEPOM

* OII pazpemanucey ¢ noMobI0 ITpueMoB paspereHus Dl

MPEAI0KEHHBIN AJIBTITYIIIIEPOM

* Jlenanuchk nonbiTKU paspemuts OII ¢ noMOILIBIO MPUEMOB-AHTH-
IpUEeMOB U MpueMoB pazpetieHus TII, pa3oUThIX HA TPYIIILI

* B TPU3 TpaguiinoHHO aHAINU3 330241 TPOBOAUIICS C IIOMOIIBIO

pa3nuuHbIX Moaudukaruin APNU3

* 3a «gactokosom» maroB APU3 pemarens HE BUUT JTIOTHYECKYIO CBS3E

MEXKAY TPOTUBOPEUUSIMU

* B 1977 aBtop pazpadotan «Jloruxky AP13»

* Llesnb — BuAeTh Joruyeckyto cBsizb Mexay TII u @II — BeraBnenue [ICC

° I[J'IH HC TCXHHUYCCKHUX 3a/1a4 IIPOTUBOPCUHA OBLIN Ha3BaHBI

* TII — npotuBopeuune TpedoBanuii (I1T)
* OII — nporuBopeune coiicts (11C)

* 1o pa3pelueHus NC aBTop NpeanoXXmn AonoaHUTENbHbIM aHanu3 MT v

NC («AHanam3 NT n NC»)
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* G. Altshuller introduced the concepts of TC, PC, IFR
and their formulations

* TC were resolved using the inventive principles and
matrix developed by Altshuller

* PC were resolved using the PC separation principles
proposed by Altshuller

* Attempts have been made to resolve PC using
principles-anti-principles and inventive principles,
divided into groups

* In TRIZ, the analysis of the problem was traditionally
carried out using various modifications of ARIZ

* Behind the “palisade” of ARIZ steps, the solver does
not see a logical connection between the contradictions

* In 1977 the author developed the "ARIZ Logic"
* The goal is to see the logical connection between TC and PC
- identifying causal relationships
* For non-technical problems, the contradictions were
named
* TC - contradiction of requirements (CR)
* PC - contradiction of properties (CP)

* Prior to the resolution of the CP, the author proposed
an additional analysis of the CR and CP ("Analysis of
the CR and CP")
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AHam3 MNT u I cC Analysis of the CR and CP

1. Find out which of the CR requirements is more important, it is

1. Beisicuuth kakoe u3 tpedoBanuil IIT OoJiee BaskHOe, €ro HeXeJIaTEIbHO
undesirable or impossible to change, and which can be

NI HEBO3MOXHO MCHATH, 4 KAKOC MOXKCT OBITb U3MEHEHO.

changed.
a) B cootrBeTcTBUU ¢ 3TUM BBIOUpatoT cBoiicTBO [IC, KOTOpO€ OCTaHEeTCs] HEM3MEHHBIM. 3aTeM a) In accordance with this, the property of the CP is selected, which will
OTIPEACIISIOT, KaK pa3AeuTh MpoTuBOpeunBbie cBoricTBa [1C, utoOn ynonetrBoputh MKP. remain unchanged. Then, it is determined how to separate the

conflicting properties of the CP in order to satisfy the IFR.
0) Ecnu nmomkHO 00s3aTebHO MPOUCXOIUT B OAHO M Toxke Bpemsi, To [IC moxer

Pa3peLINThCA, HAPUMED, B MPOCTPAHCTBE WK B CTPYKTYpe. 3anaya 1. [TnacTeips. b) If it must necessanly_ oeeur SIm.ultaneOUSIy’ then the CP can be
resolved, for example, in space or in a structure. Problem 1. Plaster

B) Ecin momxHO 00s13aTeIbHO TPOMCXOUT B OHOM M TOM :Ke mpocTpancte, To [1C MoxeT ¢) If it must necessarily occur in the same space, then the PS can be

paspemmThest, HapuMep, BO BpeMeHu. 3a1a4ya 2. JleTydast MblIiilb. resolved, for example, in time. Problem 2. Bat.
r) Cozmate ycioBHs, HpU KOTOpbIX BaskHoe TpebdoBanue I[IT Oymer o0s13aTesbHO d) Create conditions under which an important CR requirement will
BBINOJIHEHO. 3a1a4a 3. 3aMOoKk MOHTEHH. be met. Problem 3 Montaigne Castle.

< < 2. In the case of the same importance of both requirements of the
2. B cayyae oguHakoBoOM BaxkHOCTH 000ux TpedoBanuii IIT crout nmpoBepuTs, ) . .
CR, it is worth checking whether it includes at least one of

HE BKJIIOYAET JIU OHO B ce0s XOTA OBl OIHO M3 HUX HCCKOJIBKO ITPHU3HAKOB. them several features.
a) Henp3s nm 3TO0 TpeOoBaHHME pa3feiauTh HAa COCTaBHBICE YacTU W TPOBECTH aHAIIN3 a) Is it possible to divide this requirement into its component parts and
00513aTeIbHOCTH KaXIOW M3 4acTeil. BO3MOXKHO, Kakas-TO M3 4YacTel MOMKET OBITh conduct an analysis of the obligatory nature of each of the parts.

HeoOs3aTebHON. Torna, BEPOATHO, 3a CYET M3MEHEHMsS DTOH YacTH MOXKHO IONYYHThH Perhaps some of the parts may be optional. Then, probably, by

changing this part, you can get a solution using all available methods

HICHUC, UCITOJIb3YS B nm Hecs CIo bI pa HICHUA ITPOTUB 17078 . ..
PeIlIeHHe, HCTIONE3YA BCe MMEIOIUECs CIIOCOORI pasperme POTHBOPC of resolving contradictions.

0) JKenarenbHO MpPOBEPUTH, KaK CBSI3aHbI KaXIbI W3 MNPU3HAKOB (COCTaBHAsi YacTh 6) It is advisable to check how each of the features (part of the
TpeOOBaHUs) C YIy4YIICHHEM U YXYIIICHHEM CTOPOH CHCTEMbI (ITTOJIOKUTEIBHBIM | requirement) is related to the improvement and deterioration of the
HeKenareabHbIM 3 dekTamu). [Ipu3HaKu, CBA3aHHBIC C YIyUIIEHHEM, JOKHBI OCTaThCs sides of the system (positive and undesirable effects). The signs

663 M3MEHEHNIl, OCTATBHBIE — MOYKHO M3MEHATD. 3ajaua 4. [Ipoxaska yris. associated with improvement should remain unchanged, the rest can

be changed. Problem 4. Coal sales.
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AHam3 MNT u I lcC Analysis of the CR and CP

3. BeisiBUTh PYHKIUIO CUCTEMBbI U ONPEACIUTh, KAKAM APYTUM, HaudoJ1ee
NPOCTHIM CIMOCOO0OM MOXET OBbITH oOcCyllecTBJIeHa 3Ta ¢yHkuusa. B
YaCTHOCTH, MOKET OBITh BHIOpAaH JAPYrod NMPUHIIMI JeliCTBUSI CHUCTEMBI.
3anada S. JIoBJs phIOHL.

4. MoXHO BBIABUTh (YHKUHIO HAJACUCTEMbl, W HAWUTH CIOCO0
OCYIIECTBUTDH 3Ty (PYHKIMIO 0e3 OCYHIeCTBJIEHUSA (PYHKIMU CUCTEMBI.

3anava 4. [Ipomaxa yris.

5. U3MeHuTH yCca0BHUsI PadoThl CUCTEMbl WIH APYroil mapaMeTp, YTOOBI
Ioxoe (HexeJareJbHOE) TpeOdOBaHHME IMepecTano ObITh IJIOXHM
(Heskes1aTeJIbHBIM). 3aa4a 6. Jlyna-16.

6. Jlns pasperieHuss NPOTUBOPEUYMBBIX CBOWCTB HEOOXOIMMO BBIMTH B
HACHCTEMY, MEPEHECTH KAK0e-TO CBOWCTBO, CHCTEMY MJIM €€ 4acTh B
Haacucremy. 3amada 7. [lneep.

7. BoiaButh OoJsiee ruiyOMHHBIEe cBoiicTBa, T. €. yriyouts [IC. 3agaua 8.
baJu10HBI C KUCIOPOIOM.

8. Mcnonp3oBanue pecypcos. 3aaada 9. Your JlucHen.
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3. It is necessary to identify the function of the system

and determine in what other, most simple way this
function can be implemented. In particular, a
different operating principle of the system can be
chosen. Problem 5. Fishing.

It is possible to identify the function of the
supersystem, and find a way to implement this
function without performing the function of the
system. Problem 4. Coal sale.

Change the operating conditions of the system or
another parameter so that a bad (undesirable)
requirement ceases to be bad (undesirable).
Problem 6. Luna-16.

To resolve properties' contradictions, enter the
supersystem, transfer some property, system or
part of it to the supersystem. Problem. 7 Player.

Reveal deeper properties, 1. e, deepen the CP.
Problem 8. Oxygen cylinders.

Use of resources. Problem 9. Walt Disney.
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Pas6op 3anay

¢ 3az1aqa 1. H.]'IaCTI)IpI) (m. 16. B ogHO 1 TOXKE 6pemsa — pa3pemnThCs B
NMPOCTPAHCTBE, B CTPYKTYpe)

3apayda 2. Jlety4yas MblLUb (. 1s. B oo 1 oM xe

npocmpancmee — pa3peiinThCs BO BpeMeHH )

3aﬂ.a‘-la 3- 3aMOK MOHTEHH (m. 1r. Baxxnoe tpebosanue I1T —

00s13aT€JIbHO BHINOJIHEHO)

3azlaqa 4. Hpozlama YIUIHA (n. 26. [IpusHaku, CBA3aHHBIE C yITy4IICHHUEM,

JIOJKHBI OCTAaThCsI 0€3 M3MEHEHUN, OCTaIbHBIC — MOYKHO U3MEHSITH U M. 4. BBISIBUTH (DYHKITHIO
HAJICUCTEMBI — 0€3 OCYIIECTBICHUS (PYHKITUU CUCTEMBI)

3a da4da 5 " J'I OBJiA p bl 6 bl (n. 3. Bemonauts QyHKIuIO APYrum

C1oco00M, B YACTHOCTH — JIPYTUM MPUHIMIIOM JeHCTBHUSA )

3azlaqa 6. «.HYHa-16» (m. 5. U3MeHHNTH ycJa0BHUs PadOThI WU TTapaMeTp —
MJ10X0€ (HeXKeJlaTeIbHOe) TPpeOoBaHHe MepecTasio ObITh MJI0XUM (HEXKeIaTeJIbHbIM)

3azlaqa 7. H.Heep (Walkman) (m. 6. ITepenecTr KaKOE-TO CBOMCTBO, CUCTEMY

WM €€ YacTh B HA/JICUCTEMY)

Banaqa 8. baJjsioHBI ¢ KHCJIOPOIAOM (n. 7. BeisButs 6oree riryOnHHBIE

CBOICTBA, T. €. yrtyouts [1C)

¢ 3azlaqa 9. Yoar I[HCHEﬁ (m. 8. Micrionib30BaHme pecypcoB)

&)

Problem 1. Plaster (p. 1b. At the same time — resolve

in space, in structure)

Problem 2. Bat (p- 1c. In the same space — resolve in

time)

Problem 3 Montaigne Castle . 1d.an

important requirement of the PT — must be met)

Problem 4. Coal sales (p. 2b. The signs associated

with improvement should remain unchanged, the rest — you can change
and p. 4. identify the function of the supersystem — without performing
the function of the system)

Problem 5. FiShing (p. 3. Perform the function in a

different way, in particular, by a different principle of action)

Problem 6. Luna-16 (p. 5. Change working conditions

or parameter - bad (undesirable) requirement is no longer bad
(undesirable)

Problem. 7 Player (Walkman) (p. 6. Transfer

some property, system or part of it to the supersystem)

Problem 8. Oxygen cylinders (p. 7. Reveal
deeper properties, that is, deepen the CP)

Problem 9. Walt Disney (p. 8. Use of resources)
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* CyllecTBYIOIIUE  CIOCOOBI  pa3pelieHusi  MPOTUBOPEYUH  HEIOCTATOYHO

(bOpMaJ'II/I?uOBaHBI N HC TOJbKO HAYMUMHAOIIUM pemarciisiM, HO MW OIIBITHBIM TPYAHO

pazpemuts [1C.

* [Ipemnoxennsiit crocod ananuza [T u [IC pns paspeimieHds TPOTUBOPEUMIA
MO3BOJISIET  OOJIErYuTh  TpOIeCC pelIeHus 3aJad W cjAenarb ero  Oosee
(dhopmMaIu30BaHHBIM.

* beiBaloT, 4YTO TakoW aHAIW3 HE AACT MOJOXKHUTEJIbHBIE PpE3yIbTaThl, HO DIyOXe
pa3zo0parbcsi B MPUUYMHHO-CIIEICTBEHHBIX CBSI3IX U YINPOCTUT MPOLEAYPY pa3AeiieHUs
MPOTUBOPEUUBBIX CBOMCTB 7151 yaoBieTBoOpeHus TpedoBanusim MKP.

* OnucanHbli crmoco0 ObUT pa3paboTaH B pe3yibTaTe aHadu3a HEeCKOJbKHX COT
3aaau u3 ponga TPU3, pereHHBIX paHee aBTOPOM U KOJJIETaMU.

* OnBIT UCIIONB30BAaHUS JAHHOTO aHAJIM3a IT0Kas3aj, 4To JIoAW ocBamBaBime 1PU3
JIerye pa3peuiarT NPOTUBOPEYMBBIE CBOMCTBA, ITy0Ke MOHUMAIOT 3a7a4y U MOJIy4aroT
HOBBIE

HCTPHUBHUAJIBLHLBIC PCIICHHA.

T. e. nokazana paboTOCIIOCOOHOCThH TAKOTO MOAXO0/IA.

*J[aHHBII METOJI MOXKET OBITh, B OyyIlleM, YTOYHEH U BO3MOXKHO PACIIMPEH, a CUET
BBISIBJICHHS] HOBBIX CITIOCOOOB pa3pelieHns MPOTUBOPEUNBBIX CBOMCTB, €CIIH MMPOBECTH
Oosee MacmTabHbIE UCCIEAOBAHUS, AaHAIU3UPYS OOJIbllIee KOJIMYECTBO MPAKTUUECKUX
3aj1au.

TRIZ Developes

* The article showed that the existing methods of resolving
contradictions are not sufficiently formalized and not only
for novice solvers, but also for experienced ones, it is
difficult to resolve CP.

* The proposed CR and CP Analysis for resolving
contradictions allows, in our opinion, to simplify the process
of solving problems and make it more formalized.

* It happens that such an analysis does not give positive
results, but nevertheless, it will help to gain a deeper
understanding of causal relationships and simplify the
procedure for separating conflicting properties to meet the
requirements of the I[FR.

* The experience of using this analysis has shown that
people who have mastered TRIZ more easily resolve
contradictory properties, understand the problem more
deeply and get new non-trivial solutions.

* This allowed us to show the efficiency of this approach.

* The author believes that this method can be, in the future,
refined and possibly expanded by identifying new ways of
resolving conflicting properties, if more extensive research is
carried out, analyzing a larger number of practical problems.
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CNACUBO 3a BHuMaHue! Thank you for attention!

Bnagumup lNeTtposB Viladimir Petrov
viadpetr@013net.net vladpetr@013net.net

Mactep TPU3 TRIZ Master
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