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Further prospects for the development of TRIZ

1. Relationship between inductive, deductive and other logics in TRIZ methods and “tools”.
The tendency and necessity of bringing inductive (heuristic) forms of thinking to deductive
(rational) ones.

JanbHeuwune nepcnektusbl passutna TPU3

1. CooTHOWEHUEe MHAYKTUBHOU, AeAYKTUBHOU U APYIrUX IOTUK B MEeTOAaX U KMHCTPYMEHTAX»
TPU3. TeHaeHUMA N HEO6XOA4MMOCTb NpUBEAEHUA UHAYKTUBHbDIX (3BpUCTUYECKUX) dopm
MbILU/IEHUA K AeAYKTUBHbIM (paLMOHaIbHbIM).
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It is traditionally believed that the discovery of a new pattern is an example of inductive
(heuristic) thinking, largely due to intuition.

With the development of such sciences as philosophy, logic, cognitive psychology, the
psychology of creativity, as well as the study of various teaching methods and the operation of
artificial neural networks, it became possible to better understand the forms of thought
processes at various stages of creativity.

1.1. FORMS OF MANAGING IDEAS (ABSTRACT CONCEPTS).

TpaAULUMOHHO CYUTALTCH, YTO OTKPbITUE HOBOM 3aKOHOMEPHOCTU — MPUMEP UHAYKTUBHOIO
(3BpUCTUYECKOrO) MbilLAEeHUA, 0OYCNOBNEHHOTO BO MHOTOM UHTYULUEIA.

C Pa3BUTUEM TAKUX HAYK KaK d)MJ'IOCOd)MFI, NOT’MKa, KOFrHUTUBHAA NCUXONOTNUA, NCUXONOTUA
TBOpP4YHECTBa, a TaKXKe UcciregosaHmem pas3/indHblX mMetToaoB O6y‘-IeHMFI U pa6OTbI MCKYCCTBEHHbIX
HelpoHHbIX CETeI\/JL NOoABU/1aCb BO3IMOXHOCTb ZiyyLle NOHATb (I)OprI npoueccos MmbiluneHnA Ha
Pa3/1IM4HbIX 3TalNaX TBOpPYeCTBa.

1.1. @OPMbl YNPABNEHUA UAEAMMU (ABCTPAKTHbIMU KOHLENTAMM).



At various stages of solving a problem, methods can be applied that are various forms of
managing ideas (abstract concepts), methods of cognition, logical conclusions:

 Deduction (from the Latin words: deductio - derivation) .;

* Induction (from the Latin words: inductio - guidance);

* Adduction (attachment, designation when deduction is attached to induction);

* Traduction (movement (analogy (ancient Greek analogia - correspondence, similarity));

* Abduction ((from lat. ab - “from” and lat. ducere - “lead”) (in English abduct - take away by
force, kidnap) is a cognitive procedure for putting forward hypotheses.

Ha pa3nu4HbIX 3Tanax peweHusa 3aaaqyum, MOryT NpUMeHATbCS MeTOAbl, KOTOpble ABAAIOTCSA
pasnuyYHbIMK popmamu ynp. naeamm (abctp. KoHLenTamu), MeTobl NO3HaHKUA, NOT. BbIBOAbI:

 [Neaykuusa (ot nat. chosa: deductio — BbiBegeHue).;

* WUHAYKUMA (oT nat. chosa: inductio — HaBeaeHue);

 ApaAYKUMA (NnpukpenneHue, 0603HaYeHUe Koraa AeAyKLUuA NPUKPEnnseTca K MHAYKUUK);

 Tpaaykuua (nepemelleHue (aHanorua (ap.-rpey. analogia — cooTseTcTBue, cXxoAcTBO));

 A6ayKuua ((ot nat. ab — «c, ot» n nat. ducere — «BoauTL»)(Ha aHra. abduct — yBoautb
CUI0M, NOXULW,ATb) — NO3HaBaTeNbHaA Npoueaypa BblABUMKEHUA TMNOTES.



DEDUCTIVE METHODS (with partial inclusion of INDUCTION METHODS) used in TRIZ narrow
the solution search area to certain limits, which allows you to quickly optimize the existing
system, increase its positive effect and reduce, neutralize or eliminate negative properties (On
the Altshuller scale - 1, 2, 3 levels of solution quality - inventions).

1.1.1. The doctrine of how to acquire reliable knowledge was systematized by Aristotle (384-
322 BC) in the form of a science of knowledge, deductive logic. Aristotle owns the doctrine of
scientific proof, set forth in his work "Organon".

DEAYKTUBHbLIE METOADbI (c yactTuyHbim "BKpanneHuem" UHAYKTUBHbIX METOA0B)
npumeHaemble B TPU3, cyxKatoT 061acTb NOUCKa peLleHua A0 onpeaenéHHbIX rpaHuL, 4YTo
No3Bo/feT ObICTPO ONTUMU3UPOBATL CYLLECTBYIOLLYIO CUCTEMY, YBENUYUTL €€ NONOXKUTENbHbIN
3P PEKT U CHU3UTb, HEUTPAIM30BATb UAU UCKAKOYUTL OTPULLATENbHbIE cBoMCTBA (Mo wkane
AnbTwynnepa - 1, 2, 3 ypoBHU KayecTBa pelleHun - nusobpereHus).

1.1.1. YyeHue o Tom, Kak obpecTtu goctoBepHoe 3HaHue, bbiNno cMCTEMaTU3UMPOBAHO
Apuctorenem (384-322 no H. 3.) B BUAE HaYKU O 3HAHUU, AeAYKTUBHOWU NOTUKWU. APUCTOTENIO
NPUHAANEXUT YY4€HUE O HAYYHOM A0Ka3aTeNbCTBE, U3N10XKEeHHOoe B ero Tpyae "OpraHor".



Deduction is a logical-methodologist. the procedure by which the transition from GENERAL to
SPECIFIC is carried out. (Rational form of thinking).

A logically correct conclusion from already existing knowledge or from already existing
thoughts) in the process of reasoning - from the accepted hypothesis, the Consequence is
deduced: “SOMETHING” must be. The general underdevelopment of the experimental sciences
(empirical knowledge) of that time prevented us from recognizing such a method of knowledge
as incomplete induction as the main one. Usually, it is believed that Aristotle recognized only
complete induction, and underestimated the incomplete one. (See Figure 1.)

NeAyKUMA — 3TO IOTMKO-METOA0N0r. NpoLeAypa, NOCpeACcTBOM KOTOPOM OCYLLLeCTBAAETCA
nepexos ot OBLLEIO k YACTHOMY. (PaunoHanbHaa ¢opma mMbllLAEHUSA).

Jlornyecku npaBuAbHbINA BbIBOA U3 YXKE UMEIOLWErocs 3HaHUA UK U3 YKE UMEIOLMUXCS
MbICNEN) B NpoLLecce paccy»KAeHuA - U3 NPUHATON runoTesbl BbiBoautca Cneacteue: “HEYTO”
AOMKHO BbITh. ObLWan HEePa3BUTOCTb IKCNEPUMEHTANbHbBIX HAYK (3MNUPUYECKOTrO NO3HAHKUA)
TOro BpeMeHu, NomeLlano Npus3HaTb TAKOM MEeTOA NO3HAHUA, KaK HeNo/IHaA UHAYKUMUS -
OCHOBHbIM. OB6bINHO, CYUTAETCA, YTO APUCTOTENb NPU3HABAA NULLb NOAHYIO MHAYKUMIO, 3
HenoAHy HeaooueHusan. (Cm. Puc. 1.)



Figure 1. Fresco by Raphael
Santi "The School of Athens".

The central figures are:

Plato pointing to the sky

and

Aristotle pointing to the earth.

Puc. 1. ®pecka Padpaans
CaHTn «AQUHCKAA WWKONAY.

LleHTpanbHble Urypbl 310:

MnaToH, yKasyowmii Ha Hebo,
"

ApPUCTOTENDb, YKa3bIBaIOLLLMM
Ha 3eMIi0.




Field of activity
Coepa neaTeabHOCTH

GENERALIZED KNOWLEDGE - SUBJECT
OBOBIIEHHOE 3HAHHE - CYBBEKT

PRIVATE USE - OBJECT
YACTHOE NPHMEH. - OBBEKT

Administrative and bureaucratic activities

The system of acts of legislation and service instructions.

An official of a administration

AIMHHHCTpaTHBHaA H OlopokparHyeckas | CHcTeMa akTOB  3aKOHOJATedbcTBA H  CIy:kKeOHBIX

AeSTeNbHOCTD HHCTPYKIHH. [Trarsas eqHHANA AXMHHHCTPALIHH.

Jurisprudence The system of acts of legislation and service instructions. Lawyer.
CHCTeMa aKTOB  3aKOHOJATENbLCTBA H  ClyxeOHBIX

Opucnpyaeanus HHCTPYKIIHH. IOpHcT.

The science Already confirmed laws, patterns, theories, hypotheses. Scientist.

Hayxa V&e moaTBepAAEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH, TEOPHH,
THMOTE3HI. Yaénslii.

Education The system of legislative acts, curricula, rules, instructions, | Administrator, teacher, student.
orders, legislative acts.

OGpazopanse CHcreMa aKTOB 3aKOHOJATeNbCTBA, y4eOHBIe mporpaMmsl, | AJXMHHHCTPATOP, npenoaasares,
NpaBHIa, HHCTPYKIUHH, IPHKAa3hl, 3aKOHOAATeIbHbIE AKThI. yqamHics.

Production The system of legislative acts, technological maps. service | Admimstrator, engineer, technician,
instructions, orders. worker.

ITponssoacTeo CucTeMa akTOB 3aKOHOMNATEIhCTBA, TEXHOJMOTHYECKHE | AJMHHHCTPATOpP, HHXCHEp, TEXHHK,

KapThl, cnymeénme HHECTPYKIIHH, MPHKA3HI.

pabo4Hii.

Paramilitary structures

Boenu3HpoBaHHble CTPYKTYPBI

The
instructions, orders.

system of acts of legislation, service charters,

CHCTeMa aKTOB 3aKOHOJATelIbCTBA, chHykeOHble YyCTaBbl,
HHCTPYKUHH, IPHKAZEL

An official of a paramilitary structure.

[IrarHas eHHHIA BOSHHIHPOBAHHOH
CIPYKTYpBL.

Linguistics (from the Latin lingua
"language"), linguistics, linguistics.
Jimarencteka (o1 marmHCKoro lingua

«A3BIKY ), A3BIKO3HAHHE, A3BIKOBEICHHE.

Morphology, Phraseology, Syntax, Grammar,

Semantics. Word formation, Punctuation and much more.
Mopdonoruaa, @pazeonorns, CaETakcHc, [ pamMaTHEa,
CemanTaka, Crosoobpasosanne, [[yHKTyalmna H MHOTOE JIp.

Written and oral speech.

[TaceMenHad B yCTHas peds.

Table 1.

Deductive
method for "Non-
Technical”
Systems (subject
to exact
execution).

Tabauua 1.

[eaAyKTUBHbI
MmeToa AnAa «He
TexHU4YecKmnx»
Cuctem (npu
YC/I0BMUM TOYHOTO
NCNONHEHUSA).




Table 2. Deductive Method for "Technical" Systems. (See Fig. 2, 3).

Tabauua 2. leayKTUBHbIK meToa ana « TexHudeckux» Cucrem. (Cm. Puc. 2, 3).

Field of activity
Cdepa neaTeILHOCTH

GENERALIZED KNOWLEDGE - SUBJECT
OBOBIIEHHOE 3HAHME - CYBBEKT

PRIVATE USE - OBJECT
YACTHOE IPUMEHEHME - OBBEKT

Various technologies
Pa3miuHble TeXHOIOTHH

CURRENT SCIENTIFIC PARADIGMS
TEKVIIIME HAVYHBIE ITAPAJTUI MbI

TECHNICAL SYSTEMS
TEXHUYECKHWE CHUCTEMBI

IT technologies (for example,
to the section of wvarious

CURRENT SCIENTIFIC PARADIGMS

OS, browsers, drivers, programming languages of
different levels, algorithm. programs for various

technologies) purposes.
IT Texnonorun (ag npamepa, | TEKVIIIME HAVYHBIE ITAPA JTUT MBI OC, Opay3epsl, JpaiBepHl, A3BIKH
K  pasjeny pa3TMYHBIX OpPOrpaMMHPOBAHMSA Pa3HBIX YPOBHEH, alrOpHTM.
TEXHOIIOTHi) pPOrpaMMBl Pa3HOI'o Ha3HAYESHHA.
TRIZ ARIZ Part of the steps of the algorithm, (work according to
TPU3 APH3 a given instruction, algorithm).
Yacte maroB amropurma, (pabora mo 3ajaHHOMN
HHCTPYKITHH, aJITOPUTMY ).
TRIZ Rational, deductive methods. TRIZ "tools" related to | Private application to the selected system.
TPU3 evaluation, comparison, analysis of structure and | YacTHOe IpUMeHeHHe K BEIOPaHHOH CHCTEMe.
processes.

PanpoHanbHEIe, NeyKTHBHBIE METOABL. "MHCTpYMEHTEI"
TPU3, cesa3aHHBIE C OLEHKOH, CpPaBHEHHEM, aHAIIH30M

CTPYKTYPHI H IIPOIIECCOB.




TRIZ FOS-IFOS - Functionally oriented information retrieval | Private application to the selected system.
TPH3 and inverse (reverse).

OOII-UDOIT - OYyHKIHOHATLHO OPHEHTHPOBAHHEBIA | YacTHOe MIpHMeHEeHHE K BEIOPaHHOH CHCTEME.

HH(POPMAITHOHHBIHN TOUCK U HHBEPCHEIN (0OpaTHBIH).
TRIZ AHM - 'Harmful system'. Analysis of the ‘harmful | Private application to the selected system.
TPU3 machine'.

ABM - 'Bpennas cucrema'. AHaIH3 'Bpe/IHOH MalIHHEL . YacTHOE IpuMeHeHHe K BEIOPaHHOH CHCTEME.
TRIZ DA - Diversion Analysis. Private application to the selected system.
TPU3 JA - JIMBepCHOHHEIH aHAIH?3. YacTHOE IpHMEHEeHHE K BEIOPAHHOH CHCTEME.
TRIZ FA - FUNCTIONAL ANALYSIS OF TECHNICAL | Private application to the selected system.
TPH3 SYSTEMS. YacTHOE IpHMEeHeHHe K BEIOPaHHOI CHCTEME.

DA - O VHKIMOHAJILHBIHI AHAJIN3

TEXHWUYECKHUX CUCTEM.
TRIZ SA - Flow Efficiency analysis. Stream analysis. Private application to the selected system.
TPH13 ITA - Axamu3 >((eKTHBHOCTH NOTOKOB. IIOTOKOBEIH

aHaIH3. YacTHOE IpHMEHEHHEe K BEIOpaHHOH CHCTEMe.
TRIZ FCA - Functional cost analysis. Private application to the selected system.
TPHU3 OCA - OYHKIITHOHATBEHO-CTOMMOCTHBIH aHAIIH3. YacTHOe MpHMeHeHHe K BEIOPaHHOH CHCTEME.
TRIZ MDMS - Method of decimal matrix search . Private application to the selected system.
TPH3 MJIMII - MeTtoa HecATHIHOH MaTPHIIEI IIOHCKA. YacTHOE IpHUMEeHeHHe K BEIOpaHHO CHCTEME.
Development of rational | Logic, mathematics. Solving logic puzzles.
forms of thinking Jloruka, MaTeMaTHKA. PelieHHe TOrHYeCKHX IOJIOBOJIOMOK.
Pa3putHe PalHOHANBHBIX
(hopM MBIILIEHHA




"ELEMENTARY" SYSTEM, TECHNICAL,

SUBJECT + OBJECT, (is the implementation of
any CURRENT SCIENTIFIC PARADIGMA).
Deductive logic is applied. CONCLUSION, which
is described by deterministic mathematical
patterns (formulas).

In TRIZ, it is a part of ARIZ and methods that use
various types of analysis.

EVENT #2: EVENT #1: EVENT #2: EVENT #1:

OUTPUT: OUTPUT:
DETERMIN. INPUT: INPUT:
CONSEQ

DETERMIN. R CONSEQ DETERMIN.
CHANGE CAUSE IMPACT CHANGE CAUSE IMPACT

UENCE UENCE
PROPERTIES (OBJECT) (SUBJECT) TO THE PROPERTIES (OBJECT) (SUBJECT) TO THE

OBJECT OBJECT OBJECT OBJECT

Figure 2. "ELEMENTARY" SYSTEM, TECHNICAL - The system, as much as possible simplified for
the purpose of convenience of research; considered as a whole, the formalization of some really
existing or projected System.



«JIEMEHTAPHAA» CUCTEMA, TEXHUYECKASA,
CYBBEKT + OB bEKT, (nBnaerca peanuaaumen
kakoin-nun6o TEKYLWEA HAYYHOWU NAPAQUIMbI).
Mpumennerca JEAYKTUBHbIA NOrMY. BbiBOA,
KOTOpbIA ONUCbIBAETCA AeTEepMMHUPOBaAHHbLIMM
MareMaTU4eCKMMM 3aKOHOMEPHOCTAMM

(cbopmynamm).

B TPMN3 - a1o yacth APU3 n metoabl, B KOTOPbIX

MCnonb3yrwTCAHA pa3yiMdHbie BMALI aHanuM3a.

COBBITHME Ne 2: COBbITHME Ne 2:
COBbITHE Ne¢ 1: COBbITHE Ne 1:

ETEPMHUHWP. . ETEPMWHMWP. - .
a BXO[: a BbIXO[: BXOQ: P——

M3MEHEHWE NPHUMHA AETEPMUHUP. WU3MEHEHME CNEACTBME NnMPUMUYUHA ¥
(OB BEKT) (CYB'BEKT) BO3[AEMCTBME
HA OB BEKT HA OB BEKT

. BO3[ENCTBME =
CBOWCTB (CYBBEKT) = CBOWCTB
OB bLEKTA OB bEKTA

Puc. 2. «3/IEMEHTAPHAA» CUCTEMA, TEXHUYECKAA - Cuctema, makCuma/ibHO yrnpouweHHasa C
uenbio yaobcTtea nccneaoBaHuA; paccmaTpuBaemas Kak eauHoe uenoe, opmanmsauua
HEKOTOPOM peanbHO CyLLEeCTBYOWen nam npoektTupyemom Cucrtemei.



"ELEMENTARY"” SYSTEM Ne 1, TECHNICAL,
SUBJECT + OBJECT 1, (is the implementation of
any CURRENT SCIENTIFIC PARADIGMA).

Deductive logic is applied. CONCLUSION, which
is described by a deterministic mathematician.

regularities (formulas).

INPUT 1:
REASON 1
(SUBJECT 1)

EVENT #1:
INPUT: DETERMIN

REASON IMPACT CONTRADICTYON.’

(SUBJECT) FOR

i OBJECTS 1,2

ouTRUT 2 o——
consEQ
uENCE 2

(omsmcTz | (SUBJECTZ)

REASON 2

“ELEMENTARY"” SYSTEM Ne 2, TECHNICAL,
SUBJECT + OBJECT 2, (is the implementation of
any CURRENT SCIENTIFIC PARADIGMA).

Deductive logic is applied. CONCLUSION, which
is described by a deterministic mathematician.

regularities (formulas).

EVENT #1:
DETERMIN.
IMPACT
FOR

OBJECTS 1, 2.

EVENT 21:
DETERMIN.
IMPACT
FOR
OBJECTS ..

Figure 3. The system in TRIZ has a
common Subject and

2 Objects,
consists of 2 "elementary" Systems.

Between two results
(Consequences 1 and
Conseqguences 2) in the System,

there is a contradiction, both
Consequences are determined.




«INMEMEHTAPHAA» CUCTEMA Ne 1,

TEXHUYECKAS, CYBBEKT + OB BEKT 1, Puc. 3. Cucrema 8 TPU3 umeer

(ABNAEeTCA peanu3aumei Kaxkon-nu6o TEKYLILEW

HAYYHOW NAPALIUI MbI). 06 LLLA 7 CY6'be KT U

NMpumeHnaerTca MENYKTUBHbIN NOIrny. BbIBON,
KOTOpPbIA ONUCLIBAETCA AeTEPpMHUHUPOBAHHbIMW 2 O 6be KTad )
MaTEMAT. 3aKoHOMepHOoCTAMM (chopMynamMmm).

COCTOUT U3 2-X «3NEMEHTaPHbIX»
:o':r:::j“.:: BRIXOA, 1: BXOM 1: ity C M CTe M f

MIMEHEHHE | CNEACTEME 1 NPHYMHA 1 AETEPMUHME.
(OEBEKT 1) (CYEBEKT 1) BOIAEWMCTEMWE

HA OBBEKT ...

CBOMCTE
OEBEKTA 1

[S— commE s MeXay AByMSa pe3ynbTaTamu

e | crbom || Exom | peveeuur. MPOTUBOPEYME!
cnodors | O | orherr.) | sovsierone (Cnepcteuam 1 n Cheacreuem 2) 8
Cucteme,
wceme | crperena | otz | AT BO3HMKaeT npoTusopeumne, oba

CBOMCTE
HA OEBEKT ...

osexra 2 Cneactema AeTepPMUHUPOBAHDI.

«INMEMEHTAPHAA» CUCTEMA Ne 2,
TEXHUYECKAA, CYBBEKT + OB BEKT 2,
(ABNAeTCA peanu3aumei Kakon-nu6o TEKYLUEW
HAYYHOM NAPAOUIMbI).

NMpumeHAeTCA OEAYKTUBHLIA NIOr M. BbIBOM,
KOTOPbIH ONMCLIBAETCA RETEPMMHMPOBAHHLIMM
MaTeMar. 3aKoHOMepHOCTAMM (chopmynamm).




* The 1st "elementary" system produces the desired action for Object 1.
* The 2nd "elementary" system produces an undesirable action for Object 2.

Between the two results (Consequences 1 and Consequences 2) in the System, there is a
contradiction, both Consequences are determined. The exceptions are interactions in quantum
mechanics: quantum effects are mainly manifested on a microscopic scale, and the predictions
of guantum mechanics can differ significantly from the predictions of classical mechanics. (The
formulation of a contradiction is possible only when deductive logical conclusions are formed in
both "elementary" systems.)

e 1-a «anemeHTapHas» cuctema NPou3BOAUT enaemoe aeicreue ana Obvekra 1.
® 2-8 «3/1leMeHTapHasa» cuctema NpPousBoAUT HeXkenartenbHoe aeicteue ans Obvekra 2.

Mexay aByma pesynbtatamu (Cneacteuam 1 u Cheacreuem 2) B Cucteme, BO3HUKaET
npotuBopeyune, oba Cneacrteua AeTepMUHUPOBaAHbBI. CKAIOYEeHUEM ABAAIOTCA B3aUMOAENCTBUA
B KBAHTOBOM MexXaHUKe: KBaHTOBble 3 PEeKTbl B OCHOBHOM MPOABAAIOTCA B MUKPOCKONMUYECKUX
MacwTabax u npeackazaHUA KBAHTOBOM MEXaHUKKU MOTYT CYLLECTBEHHO OTAUYaTbCA OT
npeacKasaHUM KNacCUY4ecKom mexaHuku. (PopmynmpoBKa NPOTUBOPEYMA BO3MOXKHA TONbKO
TOrAaa, Koraa B 06oux «3nemeHTapHbIX» cuctemax cGopMmUpPoBaHbl AeAYKTUBHbIE NOTUMYECKUE
BbIBOAbI.)



An algorithmic way is used, a deductive logical inference, used in some TRIZ methods, when
solving problems. One of the “links” of the CHAIN OF CAUSE AND EFFECT RELATIONSHIPS. An
element of an “elementary” System can play the role of a Subject when it acts on an Object,

and vice versa, it can also play the role of an Object when another Subject acts on it.

Mcnonb3yetca anropuTMUHECKUIA NYTb, A€AYKTUBHbIA NOTMYECKUIA BbIBOA, NPUMEHAEMbIN B
HeKoTopbix metoaax TPU3, npu pewennn 3agay. OaHo us “3eeHbes” LEMU MPUYUHHO-
CNEACTBEHHbIX CBA3EN. dnemeHT “anemeHTapHO” CUCTeMbl MOXeET urpatb ponb CybbekTa,
Koraa oH Bo3aeicteyet Ha O6beKT, u, Ha0boPOT, OH e MOoXKeT urpatb ponb ObbeKTa, Koraa
Ha Hero Bo3aeuncTayet apyro Cybbekxr.



1.1.2. Inductive method of cognition, induct. logic - English was introduced. philosopher,
historian, publicist, state. figure, founder of empiricism and English. materialism by Francis
Bacon (1561-1626), in The Great Restoration of the Sciences and The New Organon (1620). 6
parts were planned, but the author completed only the first 2 parts. (see Fig. 4).

Induction is a term widely used in science. Induction - (introduction, guidance, from
particular to general, empirical testing of hypotheses put forward or consideration of
hypotheses and measuring the degree of their agreement with the facts. “SOMETHING” really
exists, probabilistic logic is used, the logic of confirmation.

1.1.2. UHAYKTUBHbIKA MeTOoA NO3HAHUSA, UHAYKT. NOrMKa — Obln NpeAcTaBAeH aHrA.

dunocopom, UCTOPUKOM, NYOAULUCTOM, roc. AesTeNem, OCHOBOMONOKHUKOM IMAUPU3MA U
aHrn. matepuanusma PpaHcucom bakoHom (1561-1626), B coumHeHUn «Benukoe
BOCCTaHOBAEHUE HayK» U «Hosbiih OpraHoH» (1620). MnaHMpoBanoch 6 Yacten, HO aBTOP
3aKOHYUA AULLb 2 nepBble YacTu. (cm. Puc. 4).

UHAYKUMA — LUMPOKO UCMO/Ib3yeMbin B HayKe TepMuH. UHAYKUUA - (BBeAeHue, HaBeaeHue,
OT YaCTHOrO K 06Lemy, aMnMpuYeckoe TeCTUpPOBaHME BblABUHYTbIX TMMNOTE3 UK
PAacCCMOTPEHMUE TMNOTE3 U U3MEPEHUE CTENEHU UX cornacua ¢ aktamu. “HEYTO”
AENCTBUTENIbHO CYLLLECTBYET, UCNO/b3yeTCA BEPOATHOCTHAA NOTMKa, NOTUKa NOATBEPKAEHUA.



The essence of inductive analysis of facts is to discover
their true causal relationships and dependencies on
each other through the study of various RELATIONS of

phenomena ("Processes") in a natural or mental
experiment.

CyWwHOCTb UHAYKTUBHOIO aHanM3a $pakToB CBOAUTCA K
TOoMy, 4TOObl NOCPEeACTBOM UCCAEA0BAHUA
pasnuuHoro poga OTHOLWEHWIA agnerunit
("Mpoueccos") B npoBOAMMOM HAaTYPHOM UK
MbICIEHHOM 3KCNEePUMEHTE, OTKPbITb UX UCTUHHbIE
NPUYMUHHbIE CBA3M U 3aBUCUMOCTU APYr OT ApYyra.

Figure 4. Francis Bacon in a portrait by John
Vanderbank.

Puc. 4. ®paHcuc bakoH Ha nopTpeTte KucTu [KoHa
BanaepbaHka.




In the future, a huge contrib. to the develop. of induct. meth. introduced by scien-s (See Fig. 5):
M, OTDOMHbIA BKA3A B Pa3BUTUE MHAYKT. METOA0B BHecnu y4éHblie (Cm. Puc. 5):

Figure 5. From left to right: JOHN FREDERICK WILLIAM HERSHEL (1792-1871), JOHN STUART MILL
(1806-1873), William Whewell (1794-1866), Augustus de Morgan (1806-1871), William Stanley
Jevons (1835-1882) , Pierre-Simon de Laplace (1749-1827).

Puc. 5. Chesa-Hanpaso: 1XKOH ®PEAEPUK YUNBAM MEPLUENb (1792-1871), AXOH CTHOAPT
MWNNb (1806—-1873), Yunoam Yaenn (1794-1866), Oractec ae MopraH (1806-1871), Yunbam
CraHnu )xeBoHc (1835-1882), Mbep-CumoH ae Jlannac (1749-1827).



Induction is a type of GENERALIZATION associated with the anticipation of the results of
observations and experiments on the basis of experience data (PARTICULAR data).

HEURISTIC PROBLEM SOLVING - a problem solving path that includes a practical method that
is not guaranteed to be accurate or optimal, but sufficient to solve the problem, it involves the

use of an INDUCTION method (an inference process based on the transition from SPECIAL
FEATURES to GENERAL (See Fig. 6 .)).

UHayKuua — 310 Bua OBOBLLEHWUA, cBA3aHHbIN € NpeABOCXULLEHUEM PEe3yNbTaToOB
HabnwAeHUU U IKCNepUMEeHTOB Ha ocHoBe AaHHbIX onbiTa (YACTHbIX aaHHbIX).

3BPUCTUMECKUM nyTb PELLEHUA MPOBNEM — nyTb pelieHus 33434, BKAKOYAIOLW M
NPaKTUYECKUIN MeToa, He ABNAIOLWMNCA FapaHTUPOBAHHO TOYHbIM UAKM ONTUMANbHbBIM, HO
AOCTaTOYHbIN ANA pelleHnA NOCTaBNeHHOM 3a4a4uM, OH npeAanoaaraeT UCNnoib3oBaHMe

MHAOYKTUBHOIO meToaa (npouecca norM4eckoro BbiBosa Ha ocHose nepexoaa ot YACTHbIX
MPU3HAKOB Kk OBLLIUM (Cm. Puc. 6.)).



“ELEMENTARY" SYSTEM, NOT TECHNICAL, Figure 6.
SUBJECT + OBJECT, ((psychological, social, marketing, "ELEMENTARY"
pedagogical, political, business, ...)). SYSTEM, NOT

considered In sections of mathematical logic that are TECHNICAL
PROBABILISTIC in nature:
In some TRIZ

INDUCTIVE LOGIC CONCLUSIONS are used, which are

— fuzzy logic theory; — soft computing theory; — the
theory of verbal calculations and computing with words mEthOdS, When

SR solving problems, a
logical inference
based on incomplete

| | “ induction is used.
EVENT #22: EVENT #£1: EVENT #2: f EVENT #1:
PROBABILITY INPUT: DETERMIN. PROBABILITY 2‘;:':;2 INPUT: DETERMIN. MethOdS Of fu Zzy

CHANGE REASON s CHANGE UENCE REASON IMPACT

PROPERTIES (SUBJECT) 7O THE PROPERTIES | (oBJECT) (SUBJECT) YO THE lo g ic theo ry an d the

OBJECT OBJECT OBJECT : OBJECT )
Sap— ~ S o 2 like, are used for
sY | Event 2

are used for Event 2 and are designed to calculate the result (Conclusion, Consequence), the
occurrence of which has the highest probability from the set of options.



COELITHUE Ne 2:

«INIEMEHTAPHAAA» CMUCTEMA, HE TEXHUWUYECKAA,
CYBBEKT + OBBEKT, ((ncuxonormueckana, couManbHas,
MapKEeTUHrosas, negarorMuecKan, nonuTUyecKas,
6unaHec, =) MpumeHAOTCAH MHAOYKTUBHbDLIE
NOrMYECKME BbIBO[1bl, xoTopble paccMarpvMBalOoTCH B
pasgenax MaTemMaTuuecKon NOrUKM!, HOCAWMX

BEPOATHOCTHbIWA XAPAKTEP:

— Teopua HeYETKON norukm (anrn. fuzzy logic); — reopua
MArKMx BbiuMmcneHum (anrn. soft computing); — Teopun
BepbanbHbIX BbIYMMCNEHWA M NpeacTaBneHMM (aHrn.
computing with words and perceptions)).

COBbITHE Ne 2:

Puc. 6.
«INEMEHTAPHAA»
CUCTEMA, HE
TEXHUYECKAA.

B HeKoTopbIX
metoaax TPU3, npu
peweHnun 3aaau,
NPUMEHAETCA
NOTMYEeCKU BbIBOA,
OCHOBAHHbIN Ha

BEPOSITHOCTH. BLIXOJ: ——— COBBITHE Ne 1: BEPOATHOCTH. e BXO[: COBBITHE N 12 Heno/sIHO ﬁ MHOYKLUUMWN.

ETEPMMHMWP. ETEPMMWHHP.
HW3MEHEHME CNENCTBME NMPUYHUHA A M3MEHEHME CNEACTBME NMPUMYMHA A

4 CBOWMCTE (OBBEKT) {(CYEBLEKT) BO3AEWCTBME

EE::::': HA O BLEKT OELEKTA — M eTO,EI,bIUTe 9] p nn
He4YeTKOU NOTnKn U

noaobHble,

(OB BEKT) (CYEBLEKT) BO3QEWCTBME

npumeHatoTca Ansa CobbiTua 2 U Npu3BaHbl paccyUTaTb pe3ynbTaT (3aknoveHue, Cheactesue),
HACTyN/IeHUe KOTOpPOoro nmeeTt HanbonbLlyo BEPOATHOCTb U3 MHOXKECTBa BapUaHTOB.



The inductive method is used when there are no GENERAL algorithmic solutions. The
inductive method is a method of research and presentation, in which one moves from the
observed SPECIAL facts to the selection of principles, GENERAL provisions of the theory, and the
establishment of patterns.

Induction is a conclusion from facts to some hypothesis (general statement, patterns).
Inductive conclusions are built on the basis of experimental data. Depending on the
completeness and completeness of the experience underlying the generalizations, a distinction
is made between complete and incomplete induction.

UHAYKTUBHBIA MmeToa NpUMEHALOT, Koraa He cywecTteyeT OBLLUUX anroputmuydeckmx
peweHuit. UHAYKTUBHbBIA MeToa — cnocob nccneaoBaHUA U U3N0XKEHUA, MPU KOTOPOM OT
Habaoaaembix YHACTHbIX ¢akToB nepexoasT K BbiageneHuto npuHumunos, ObLLIUX nonoxeHuin
TEeopumn, YyCTaHOBNEHUIO 3aKOHOMEPHOCTEMN.

UHAYKUMA — yMO3aKNo4YeHne oT GaKTOB K HEKOTOpOM runoTtese (obLiemy yTBep»KaeHuo,
3aKOHOMepPHOCTU). MHAYKTUBHbIE BbIBOAbI CTPOATCA Ha OCHOBE OMbITHbIX AaHHbIX. B
3aBUCMMOCTU OT NONHOTbI M 3aKOHYEHHOCTHM ONbITa, IeXKallero B ocHose 0606wWweHun,
Pa31MYaOT NOAHYIO U HENOAHYIO UHAYKLMIO.



Complete induction - when the generalization refers to a finitely visible field of facts. The
conclusion of a complete induction gives certain knowledge.

In complete induction, the conclusion is connected with necessity, not with some
probability, and follows from the premises. Thus, this "induction" is a kind of deductive
reasoning, although in its external form, in the course of thought, it resembles an incomplete
induction.

Incomplete induction - when the generalization refers to an infinitely or finitely - vast field of
facts. Conclusion incomplete induction gives probabilistic knowledge.

NonHaa MHAYKUMA - Koraa 06obuieHue OTHOCUTCA K KOHEeYHO-0003pumoi obnactu ¢akTos.
3aKn4eHue NONHOM UHAYKLUUK A3eT AO0CTOBEepPHOe 3HaHue.

B nonAHO MHAYKUMMU 33K/04EeHUe CBA3aHO C He0BX0AMMOCTbIO, @ HE C HEKOTOPOW
BEPOATHOCTbIO, U BbiTEKAeT U3 NOCbINOK. Takum ob6pasom, aTa K UHAYKLMUAY» ABNAETCA
Pa3sHOBUAHOCTbIO AEAYKTUBHOrO YMO3aK/l0YEeHUA, XOTA Mo BHeLWHen popme, No Xoay MbIC/n
HaNnOMWHAET HENONHYIO MHAYKUMUIO.

HenonHaa HAYKUMA - Koraa o6obuieHmne oTHOCUTCA K BECKOHEeYHO MM KOHEYHO -
Heobo3pumoin obnactn GakToB. 3aKNKOY. HEMONIHOU MHAYKLUUKU AaEeT BEPOATHOCTHOE 3HaHue.



Incomplete induction - the incompleteness of the inductive generalization is expressed in the
fact that not all, but only some elements, or parts of the class are investigated.

In inductive logic, the task is to find general forms of phenomena ("Processes"), and not their
specific differences.

The probability of concluding in a given scheme, therefore, can range from very small to
almost complete certainty.

Due to this fact, special methods for estimating the probability of conclusions are developed
in inductive logic.

HenonHaa MHAYKLUMA - HENONHOTA UHAYKTUBHOIO 0600LLLEHUA BbipaXKaeTca B TOM, 4TO
NCCNeAyIoTCA He BCe, a NULLb HEKOTOPbIE 3N1E€MEHTbI, UK YacTK Kaacca.

B MHAYKTUBHOM NOTUKE CTAaBUTCA 3a4a4a HaxoxKaeHua obuwiux ¢opm asaeHuit ("Mpoueccos”),
a He UX KOHKPEeTHbIX Pa3/Inynil.

BepoATHOCTb 3aKNO4EeHUA B AIAHHOM CXeMe, TakKum 0bpa3om, moXKeT Konebatbca OT BeCbMa
HEe3Ha4YuTe/IbHOM A0 NPAKTUYECKU NOAHOU AOCTOBEPHOCTMH.

B cuny atoro ¢pakta B MHAYKTUBHOMU NOrMKe pa3pabaTbiBaloTca crneuuanbHble MeToAbl OUEHKHU
BEPOATHOCTM 3aK/NIOYEHUMN.



General knowledge, in comparison with the totality of disparate knowledge about individual
objects of a class, is valuable in that it can suggest that there is some connection between the
objects of the class and the attribute, and thus stimulate further knowledge.

Incomplete induction is divided into two types:

a) Popular induction (enumerative), induction through a simple enumeration of similar cases),
in the absence of a contradictory case, is not reliable, therefore, the greater the number of
premises, the higher the probability of the conclusion;

O6lee 3HaHKE MO CPaBHEHUIO C COBOKYMHOCTbIO Pa3pO3HEHHbIX 3HaHU1 06 OTAebHbIX
npeaMmeTax Knacca UeHHO TeM, YTO OHO MOXKEeT HaBOAUTb Ha MbIC/lb O HaZIMYUU HEKOTOPOI CBA3U
MeXAy npeamMmeTamm Knacca U NpU3Hakom U Takum o0bpasom CTUMYAUPOBaThb AanbHelllee
no3HaHue.

HenonHaa MHAYKUMA Nnoapa3aensercs Ha ABa BMAA:

a) MonynapHaa MHAYKUUA (3HYyMmepaTUBHaA), MHAYKLMUA Yepe3 NPOoCToe NnepevyncieHme
CXOAHbIX CIy4aeB), NPU OTCYTCTBUMU NPOTUBOPEYALLETO CAYYanA - HE HAZEXHA, NOITOMY YeM
6onblUe YUCNO NOCBLIIOK, TEM BbilLie BEPOATHOCTb 3aKNOYEHUS;



b) Scientific induction (the transition to general knowledge is made on the basis of
identifying the necessary features and the necessary connections between objects and
phenomena of nature and society).

The probability of the conclusions of scientific induction depends not so much on the
number of subjects considered, but

on the correctness of the principles of selection, on how accurately the factors affecting the
presence and change of the feature under study are taken into account, how scientific the
induction is:

b) HayuHasa uHayKuua (nepexo K obemy 3HaHUIO COBepLUAeTCA Ha OCHOBE BblAeNeHUS
HeobxoaumbIX NPU3HAKOB U HEOOXOAMMbIX CBA3EM NPeaMeTOB U ABAEHUIK NPpUPoabl U
obuwiecTtsa).

BepOﬂTHOCTb BbiBOAOB Haquoﬁ MHAYKUUN 3aBUCUT HE CTOJ/IbKO OT HHUC/1a PACCMOTPEHHDbIX
npeameTtoB, CKOJIbKO

OT NPaBUNABHOCTU NPUHLUNOB OTOOPA, OT TOro, Kak TOYHO yuTeHbl paKTOPbI, BAUSIOLLKE Na
HaiMYMe U U3SMEHEeHUe uccneayemoro NPUsHaKka, HaCKo/IbKO MHAYKLMA Hay4YyHa:



* Scientific induction - Selective (induction on a representative sample) (from Latin - “| choose”)
- in it, the conclusion about the attribute belonging to a class of objects is based on the study of
samples methodically selected from different parts of this class.

* Scientific induction - Eliminative (induction on a typical representative) (from Latin - | exclude)
- in it typical representatives are selected for sendings, i.e. items that are fundamentally
different from one another. This is a conclusion about the belonging of a feature to a class of
objects, based on the study of typical samples without taking into account their individual
characteristics.

* HayuHasa uHAayKuua - CeneKktuBHasa (MHAYK. N0 penpe3eHTaTUBHOU BbibOpKe) (0T AaTUHCKOro
— “BblbUpaln”) — B Hel BbIBOA O NPUHAANEKHOCTM NPU3HAKA KAaccy NpeaMeToB OCHOBbIBAETCA
Ha U3y4yeHunn obpasuyos, MeToauYECKHU OTOOPaHHDbIX U3 Pa3HbIX YacTeid 3TOro Kaacca.

* HayuHaa uHAYKUUA - DIAMMUHATUBHAA (MHAYKLUMA NO TUNUYHOMY NpeAacTaBuTento) (ot nat. —
WUCKANIOYal0) — B Hel ANA NOCbINOK OTOMPalOTCA TUNUYHbIE NPEeACTaBUTENM, T.€. Takue
npeaMeTbl, KOTOpPble He UMEIOT NPUHLUMUANbHBIX OT/IMYKUIA APYT OT Apyra. 3TO BbiBOA, O
NPUHAANEIKHOCTU NPU3HAKA KNaccy NpeAMeToB, OCHOBAHHbIN Ha U3y4eHUMU TUNUYHbIX 0bpa3LoB
6e3 yuyeTta ux UHAMBUAYANbHbIX 0COOEHHOCTEN.



The method of mathematical induction and transfinite induction uses complete induction
for infinite countable and uncountable sets of objects, respectively. The core of mathematical
induction is: dispersion, correlation, regression and variational analysis. From a formal point of
view, the essence of the method of mathematical induction is to get rid of the words "and so
on ad infinitum." Deduction often includes the so-called mathematical induction, which is
widely used in mathematics. The conclusion of mathematical induction is composed of two
premises and a conclusion. The first of the premises says that the property is inherent in the
first subject of the series under consideration.

MeToZ maTemMaTU4eCKo MHAYKLUU U TPAHCOPUHUTHON UHAYKLUU UCNO/b3YeT MNO/HYIO
UHAYKUMIO ANA BeCKOHEeYHbIX CYETHOIO U HECYETHOTO MHOXKECTB 0O bEeKTOB COOTBETCTBEHHO.
CepALeBUHY MAaTEMATUYECKOM MHAYKLUKU COCTABNAIOT: AUCNEPCUOHHbBIA, KOPPENALLUOHHDIN ,
perpeccUOHHbIA U BapuUaLMOHHbIK aHanu3. C popmanbHOU TOYKM 3peHUA CYTb MeToa
MaTeMaTUYECKOM MHAYKLUMU COCTOUT B TOM, YTODObI M36aBUTLCA OT CI0OB «U TaK Aanee A0
6eckoHeyHoCcTUY». K AeAyKLWUMU YacTO OTHOCAT U TaK Ha3biBaeMyio MaTeMaTUYECKYIO0 UHAYKLUIO,
LMPOKO UCMONb3YEMYIO B MaTeEMATUKE. YMO3aKNoYeHUe MaTeMaTUYECKON MHAYKLUK
cnaraeTca u3 AByX NOCbINOK U 3aKntoueHusA. MNepBan U3 NOCbIOK FTOBOPUT, YTO paccmarTp.
CBOMCTBO NPUCYLLE NepBOMY NpeaMeTy pacCMaTPUBaeMOro psajaa.



The second premise states that if an arbitrary object of a given series has this property, then
the object immediately following it also has it. The conclusion states that the property is
inherent in each subiect of the series. This type of induction is not used in TRIZ.
ch:: g Bropas nocbinKa yTBEep»KAaeT, YTO eCaM 3TO CBOMUCTBO eCTb Y
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"Tools" and methods of TRIZ, activating creative, figurative (eidetic) thinking (suggestive, INDUCTION METHODS):
"Hacrpymenrst" B merogsl TPH3, akTaBH3HpYyIOmEE TBOpPYecKoe, 00pasHoe (3iaeTHd9eckoe) mpimaenne (Easoaamue, HHIVKT. METO/BI):
Reduc. PRIVATE USE - SUBJECT GENERALIZED KNOWLEDGE - OBJECT
Coxp. YACTHOE IPUMEHEHHUE - CYBBEKT OBOBIIEHHOE 3HAHHE - OBBEKT
MLP Method (simulation) of Little People Principle, axiom, theorem, theory.
MMY Mertoj (MojienupoBanue) MalleHbKHX YellOBeYKOB IIpuHIAIL, aKCHOMA, TeOpPeMa, TEOPHS.
SFA Su-field analysis and its analogues Principle, axiom, theorem, theory.
BIIA BelloJIbHEIH aHaIH3 H ero aHaJIoTH I IpHHIMHII, aKcCHOMa, TeopeMa, TEOPHH.
STC Operator Size Time Cost Principle, axiom, theorem, theory.
PBC Omnepatop Pazmep Bpems CTOHMOCTE IIpuHIMHII, aKcHOMa, TeopeMa, TEOPHH.
SO System operator Principle, axiom, theorem, theory.
CO CHCTeMHEIH olieparop IIpuHIHIL, aKcHOMa, TeopeMa, TEOPHH.
MSB Method - a step back from IFR Principle, axiom, theorem, theory.
MIITH Mertop - mar Hazax ot UKP IIpHHIHIL, aKcHOMa, TeopeMa, TEOPHH.
MFO Focal Object Method Principle, axiom, theorem, theory.
M®O Meton ®okansHEIX OOLEKTOB I IpHHIMII, aKCHOMA, TeOpeMa, TEOPHA.
MAU Method to admit the unacceptable Principle, axiom, theorem, theory.
MJIH MeTtop AOIMyCTHTE HEeIOIYyCTHMOE I IpuHIMII, aKCHOMa, TeopeMa, TEOPHH.
MGF Method "Goldfish" Principle, axiom, theorem, theory.
M3P MeTton «30110Tas PEIOKa» IIpuHIMII, aKCHOMa, TeopeMa, TEOPHH.
MSB The "Snowball" method (the opposite of the MGF) Principle, axiom, theorem, theory.
MCK Merto «CHeXHOTO KOMa» (TIPOTHBOIIONOKHEIN M3P) [IpHHIHIL, aKcHOMa, TeopeMa, TEOPHH.
MRC Method of "Robinson Crusoe" Principle, axiom, theorem, theory.
MPK Mertoj «Pobunazona Kpyzo» IIpHHIHIL, aKcHOMa, TeopeMa, TEOPHS.
RIS Restoration of an inventive technique method or situation Principle, axiom, theorem, theory.
BHII Boccranorinenne M3o0perarensckoro IlpHéMa (HIIH CHTYaIHH) I IpHHIMHII, aKCHOMa, TeopeMa, TEOPHH.

Table 3.
INDUCTIVE
“TOOLS” and
METHODS in
TRIZ.

Tabauua 3.
MHOYKTUBHBbIE
“UHCTPYMEHTbDI
”n METO/AbI 8
TPU3.



Table 4. Human activity that activates creative, figurative (eidetic) thinking.

Tabnuuya 4. Yenoseyeckan AeATeNIbHOCTb, aKTUBU3UPYIOLLAA TBOPYECcKoe, obpasHoe
(a3rnaeTnyecKkoe) mbiluneHue.

Human activity that activates creative, figurative (eidetic) thinking (suggestive, INDUCTION METHODS):
YesoBeueckasi 1esiTeJIbHOCTh, AKTHBH3HPYIOIIAsi TBOPYeCKoe, o0pa3Hoe (dligeTnueckoe) mpinuienne (masoasmue, UH/I. METO/IbI):

Writing and reading literary works (prose and poetry)/CounHeHIE U YTCHHE JTUTEPATYPHBIX POH3BEACHHII (IIPO3bI H IT033HH)

Learning foreign languages /M3ydeHne HHOCTpaHHBIX A3BIKOB

Composing and listening to some musical works, roles-reincarnations in theatrical productions /CounHeHHE H MPOCIYIIHBAHHE HEKOTOPBIX
MY3BbIKQJIbHBIX IIPOH3BEACHHII, POIH-IIEPEBOILIONICHHS B T€ATPAIbHBIX ITIOCTAHOBKAX

Creation and perception of works of fine art, sculpture, arts and crafts, industrial design, architecture /Co3ganne U BOoCIIpUATHE IPOU3BEACHHI
N300pa3UTEIBHOIO HCKYCCTBA, CKYJIBITYPBI, JIEKOPATHBHO-IIPUKJIA/THOTO HCKYCCTBA, IIPOMBIIIJICHHOTO JU3aliHa, apXUTEKTypa

Physical activities associated with the development and implementation of complex biomechanical movements (choreography, ballet, dance,
some sports, ...)/@HU3HYECKNE 3aHATHS, CBSI3aHHBIE ¢ pa3pabOTKOIl U BHIIOJIHEHHEM CIIOMKHBIX OHOMEXaHHMYECKHX JIBIDKCHHII (Xopeorpadus,
OaJieT, TaHEl, HEKOTOPHIEC BHIBI CIIOPTA, ...)

Creative developments of the technical and scientific plan /TBopueckne pa3pabOTKH TEXHHIECKOTO M HAYYHOIO IUIaHA

Solving some puzzles using operations with visual images that require concentration and attention /PemieHne HEKOTOPBIX I'OJIOBOJIOMOK,
HCIIOJIB3YIONIUX OINEPAIH € BU3yaJIbHBIMH 00Opa3zaMu, TpeOYIOIMMH KOHIIEHTPALIMH 1 BHUMaHUs

Chess, checkers, backgammon, poker, go.../Mrpsl B maxmarsl, IIaIKH, Hap/Ibl, IIOKEp, I0...

The technique of lucid dreams, some actions in ritual religious practices, Eastern practices of meditation and eidetics, .../TexXHHKa 0CO3HaHHBIX
CHOBM/ICHHI1, HEKOTOPBIC JICIICTBHA B PHTYAJIbHBIX PEJIMTHO3HBIX ITPAKTHKAX, BOCTOYHBIC MMPAKTHKH MEIUTAITNN H dIACTHKH, ...




In practice, the researcher, considering a complex System, deals with a chain of cause-and-
effect relationships, consisting of non-technical and technical “elementary” systems (See Fig. 8).

In order to optimize a complex System, the researcher consistently analyzes each link in its
chain (each “elementary” System) and finds “weak links”. There is a contradiction in them,
which must be circumvented or eliminated by means of TRIZ.

Ha npakTuKe, uccnenoBaTenb, paccMaTpuBan CAOXKHYI0 Cuctemy, UMeeT Aeno C Lenbio
NPUYUHHO - CNeACTBEHHbIX CBA3EM, COCTOALLMUX U3 HE TEXHUYECKUX U TEXHUYECKUX
“anemeHTapHbIX” cuctem (Cm. Puc. 8).

C uenbio oNTUMMU3aLUUK CNOXKHOMU CucTembl, UCCneaoBaTelb NOC/eA0BaATE/IbHO aHaAU3MUpyeT
Karkaoe 3BeHO eé uenu (Kaxkayto “anemeHtapHyto” Cuctemy) u Haxoaut “cnabbie 3seHbA”. B

HUX U HAXOAUTCA NPOTUBOPEYUE, KOTopoe Heobxoanmo 06oUTU UK YCTPAHUTL CpeacTBaMU
TPU3.



"INPUT™: CAUSE (SUBJECT)
Event #1: IMPACT (FUNCTION, PROCESS)

"EXIT™: CONSEQUENCE (OBJECT)
Event #2: CHANGING OBIECT properties

Figure 8. A chain of cause-and-effect
relationships, consisting of 2 non-technical and
7 technical “elementary” Systemes.

«BXOf»: NPUHMHA (CYBBEKT)
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«BbIXOA»: CEACTBME (OGREKT)
S Cobumee Na 2: M3MEHEHME caoiicra OBBEKTA
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Puc. 8. Llenb npu4mnHHO-cCheACTBEHHbIX
CBA3eM, COCTOALLAA U3 2-X HE TEXHUYECKUX U
7 TeXHUYECKUX «anemeHTapHbIx» Cucrem.



Further, in such an “elementary” System or its environment, he searches for Object 2 (an
“elementary” System 2 is being built), on which the influence of the Subject has a negative
effect (Object 1 with a positive effect is already known in the “elementary” System 1).

After that, a “root” contradiction is formulated between the two results in “elementary”
Systems 1 and 2 (hereinafter, the ARIZ solution). Separately, the deductive analytical methods
and “tools” listed in Table 1 can be used.

Nanee, B Takon “anemeHTapHoON” Cucteme unu eé oKkpyxeHuu oH uuwet ObbvekT 2 (cTtpoutca
“anemeHTapHan” Cuctema 2), Ha KoTopbit Bo3aeicTteue CybbeKkTa 0Ka3biBaeT OTPULLATE/IbHbIN
apPekT (O6beKT 1 c nonoKutTenbHbiM 3PpPeKToM yKe usBecteH B “anemeHtapHoin” Cucteme 1).

Mocne atoro popmynupyetca “kopHeBoe” npoTuBopeYne Mmexkay ABymMaA pesynbTaTamMu B

“anemeHTapHbix” Cuctemax 1 n 2 (nanee peweHne no APU3). OTaenbHO MOryT UCNOAb30BaATLCA
AeAYKTUBHbIE aHANIUTUYECKME MeTOAbl U “UHCTPYMEHTbI”, yKa3aHHble B Tabauue 1.



For example, in the FA method, the insufficiency of performing a function (impact) in the
“elementary” System can be attributed to the conditional “UNWANTED EFFECT” (negative),
which is used in ARIZ.

And it is eliminated by searching for a suitable resource inside and outside the “elementary”
System, or by its curtailment - the transfer of this function (impact) to another “elementary”
System included in the complex System under consideration.

Hanpumep, B metoae PA He0CTaTOYHOCTb BbinOAHEHUA PYyHKLU MK (BO3AenCcTBUA) B
“anemeHTapHoin” Cucteme, MOXHO oTHECTU K ycnoBHomy “HEXENTATENNIbBHOMY 3ODEKTY”
(oTpuuaTenbHOMYy), KOTOPbIA Ucnonb3yetca B APU3.

A OH yCcTpaHAeTcA NOUMCKOM NOAXOAALLEro pecypca BHYTPU U BHe “anemeHTapHOn” Cuctemeil,

UNKU eé CBEpPTbIBaHMEM - Nepeaaye 3Ton PyHKUMK (Bo3aencTBusA), Apyron “anemeHtapHon”
Cucteme, BXoAALWEN B pacCMaTPUBaEMYyIO CI0XHYI0 Cuctemy.



1.1.3. Adduction (bringing, attraction, attachment, notation when deduction is attached to
induction).

In TRIZ, creative, heuristic, "tools" and methods with incomplete induction can be used
inside deductive, algorithmic methods, for example: in some steps of ARIZ or inside some
stages of the analysis of the structure and processes in the system under consideration. The
creator of TRIZ, H.S. Altshuller sought to transform (find common features, generalize, classify),
as far as possible, heuristic (inductive, "suggestive") methods of thinking into algorithmic
(deductive, "according to the algorithm", "according to instructions")

1.1.3. Aaaykuua (npuseaeHue, npusnevyeHune, npukpenneHue, obosHayeHmne Koraa
AeAYKLMUA NPUKPENNAETCA K UHAYKLUN).

B TPU3, TBOpUECKME, 3BPUCTUYECKME, "MHCTPYMEHTbI" U MEeTOAbl C HENONHOW UHAYKLUEN,
MOTYT MCMNONb30BaTbCA BHYTPU A€AYKTUBHbIX, a/ITOPUTMUYECKUX METOA0B, Hanpumep: B
HeKoTopbIX warax APU3 nnu BHYTPU HEKOTOPbLIX 3TAaNOB NPOU3BOAUMOro aHanmnsa CTPYKTYpPbl U
npoueccos B paccmatpuaemon cucteme. Cospatenb TPU3, I'.C. AnbTuynnep cTpemuncs
npeobpa3zosBaTb (HaUTKM obwme YyepTbl, 0606LWUTL, KNAaCCUPULMPOBATL), HACKONBKO 3TO
BO3MOHO, 3BpUCTUYECKUe (MHAYKTUBHbIE, "HaBoaALLMe" ) MeToAbl MblLLAEHUSA B

anroputmuyeckue (AeayKTuBHbIe, 'no aaroputmy”, "no MHCTpyKumun")



. 4YTOObl MOUCK HOBbIX DELIJeHMﬁ 6bin 6onee AOCTYNEH, O6'b€KTMB€H, Norn4ecku O6OCHOBaH,
NPOnU3BOAUNCA 3a MAKCUMAJIbHO KOPOTKOE BpPpeEMA, NobbIMm 3daUHTEepeCoBaHHbIM
nccnegosartesiem I'Ip06f|eMbI.

Ymo3akntoueHue Ha ocHose He noaHon MHAOYKUWUWU npusoaut K BEPOATHOCTHOMY
BbIBO/1Y. A ymo3akntouyeHue Ha ocHose nonHon MHAYKUUW npusoaut Kk AEAYKTUBHOMY
BbIBOAY (popmupyeTt 3aKOHOMEPHOCTb), U OAHO3HAYHO OnpeaenaeT aAroPUTMbl, KOTOpPbIe
NO3BONAKOT NPOrpPaMmHO MmoaenmpoBaTb metoabl U “UHcTpymeHTbl” TPU3.

, 4TOObl NOUCK HOBbIX peleHnin bbin bonee aocTyneH, 06 bEKTUBEH, NOTUY4ECKU OOOCHOBAH,
NPOM3BOAUACA 38 MAKCMMANbHO KOPOTKOE BpemMsa, NtoObbiM 3aMHTEPEeCcoBaHHbIM
nccneposartenem npobnemei.

YMmo3akntoueHue Ha ocHose He nonHou MHAYKUMN npusoaut Kk BEPOATHOCTHOMY
BbIBOAY. A ymo3aknoveHue Ha ocHose nonHon MHAYKUUWU npusoaut Kk AEAYKTUBHOMY
BbIBOLAY (popmupyeTt 3aKkOHOMEPHOCTb), M OAHO3HA4YHO onpeaenaeT aAropuTMbl, KOTOPbIe
NO3BONAIOT NPOrpPaMmMHO MoaennpoBaTb metoabl U “UHcTpymeHTol” TPU3.



1.1.4. Traduction (movement (analogy (ancient Greek analogia - correspondence, similarity)),
from the singular to the singular, from the particular to the particular, from the general to the
general. Analogy is a traduct. conclusion. (“SOMETHING” should be like some kind of analogue).

According to the nature of the premises and the conclusion, traduction can be of three types:

e Conclusion from single to single;
e Conclusion from particular to particular;
e Conclusion from general to general.

1.1.4. Tpaaykuua (nepemeweHune (aHanorua (ap.-rped. analogia — cooTseTcTaue,
CXOACTBO)), OT €AUHUYHOTO K e AMHUYHOMY, OT YaCTHOTO K YaCTHOMY, OT obulero K obwemy.
TpaAyKTUBHbIM YMO3aKAo4eHuem aasetca aHaaorua. (“HEHYTO” pomkHo BbITb NOA0OHO
KakoMy-TO aHasnory).

[1o xapaKTepy NOCbIZIOK U BbiBOAA TPAAYKLIUA MOXKET ObiTb TPEX TUMOB:

e 3aK/lo4YeHue oT eAUHUYHOIO K e AUHUYHOMY;
e 3aKNK4YeHUe OT YaCTHOro K YaCTHOMY;
e 3aKn4eHue ot obuwero K obiemy.



1.1.5. Abduction ((from lat. ab - “from” and lat. ducere - “lead”) (in English abduct - take
away by force, kidnap) is a cognitive procedure for putting forward hypotheses.

Syllogism, a type of reductive inference, abstraction, a class of plausible reasoning, search
and justification, explanatory hypotheses or the study of facts and the construction of a
hypothesis that explains them. (Assumes that “SOMETHING” can be)).

In the history of logic, the idea of abduction in the form of apagogy (proof by contradiction,
reduction to absurdity, detection of contradiction) goes back to Aristotle.

1.1.5. A6aykuusa ((ot nat. ab — «c, o™ u nat. ducere — «BoAuTL»)(Ha aHra. abduct —
YBOAUTb CU/I0N, MOXULLATL) — NO3HaBaTeNAbHasA Npoueaypa BblABUMKEHMUA TMNOTE3.

Cunnorusm, BUA peayKTUBHOIO BbiBOAa, OTBEAEHMUE, KNacc NpaBaonoaobHbIx
paccy»XAeHunin, NOUck n obocHoBaHMUE, 0O BACHUTEAbHbIX TMNOTE3 AN UCCNea0BaHUU PaAKTOB U
nocTpoeHuu runotesbl, obvAacHAowen ux. (Mpeanonaraet, 4yto “HEYTO” mokeT bbITh)).

B uctopum noruku naes abaykuum B popme anarormm (40Kka3atenbcrtso oT NPOTUBHOIO,
aoseneHue Ao abcypaa, obHapyXeHue npoTUuBopeYns) BOCXoanT K ApUCToTenio.



In modern times, abduction was first considered by the founder of pragmatism and
semiotics, Ch. S. Pierce, who has been systematically using the term since 1901.

Abduction has a wide field of scientific and applied use, including in artificial intelligence
systems. Georgy Ivanovich Ruzavin (1922-2012) was a Soviet specialist in the logic of
philosophy and the methodology of science, doctor of Philosophical Sciences, professor,
academician, writes: ... abduction is used to discover empirical laws that establish the

necessary regular connections between the observed properties and the relationships of
phenomena. ...

B coBpemeHHOoe BpemMsa abayKLua BnepBble PaccMOTPeHa OCHOBOMONOXHUKOM

nparmatuama u cemmotukun Y. C. NMupcom, KOTOPbIK CUCTEMATUHECKU UCNONb3YET TEPMUH C
1901 ropa.

ABAyKLMA MMEET LUMPOKOE NoAe HAaYy4HOro U NPUKNAAHOINO UCNOAb30BaHMUA, B TOM YUChe, B
CUCTEMAX UCKYCCTBEHHOTO MHTenneKkTa. lreopruin UBaHosuy Py3asuH (1922-2012) —
COBETCKMUI CNeLnuanmcT no noruke punocodmum n meToaon0run Hayku, LOKTop GUnocoPckux
HayK, npodeccop, akaaeMuK, NULLET: ... abayKumna UCNoNb3yeTCA ANA OTKPbITUA IMNUPUYECKUX
3aKOHOB, KOTOpPbI€ YCTaHaBIUBAIOT HEOOX0AMMbIE perynapHble CBA3M Mexay Habaaaembimu
CBOWUCTBAaMM U OTHOLLUEHUAMU ABNEHUMN. ...



1.2. TRIZ and scientific discoveries. Experimental methods, and the most radical of them is
the "Trial and Error Method" (TaEM), with the correction of the intermediate result by "Error",
expand the boundaries of the search for possible solutions and have been used in science for
centuries. These methods usually require large material and time costs, but lead to better
results (On the scale of G.S. Altshuller - 4, 5 levels of solution quality - discoveries). TRIZ can be
an alternative to TaEM in science, but not when looking for a solution within the considered
obsolete system (do not optimize the system, but replace it with a new one immediately).

1.2. TPU3 n HayuHble OTKPbLITUA. DKCNEPUMEHTAIbHbIE METOAbI, U CaMblid PaAUKaAbHbIA U3
Hux - 310 "MeToa Mpob u Owunbok" (MMuO), c KoppeKLuen NPoOMeKYTOYHOro pesyabTaTta no
"Owunbke", pacwmpatoT rpaHULbl 061aCTU NOUCKA BO3MOXHbIX PELUeHUA U B HayKe
MCNONb3YIOTCA YXKe CTONEeTUAMU. ITU MeToAbl, 00bI4HO, TPebyioT BoNbLIMX MaTepUanbHbIX U
BPeMEHHbIX 3aTpaT, HO NPUBOAAT K bonee BbiICOKUM pe3ynbtatam (Mo wkane I.C. AnbTwynnepa -
4, 5 ypOoBHU Ka4yecTBa pelweHuna - otkpbitua). TPU3 moxeT bbiTb anbTepHaTusoit MIMuO B Hayke,
HO HEe NPU NOUCKE pelleHUsa BHYTPU pacCMaTPUBAEMOMN yCTapeBLLEn cucTembl (He
ONTUMU3UPOBATL CUCTEMY, @ €€ 3aMEHUTb €€ Ha HOBYIO CPa3y).



In such a new system, the positive effect specified earlier in the requirements for the legacy
system should be produced. The negative effect previously identified in the outdated system
should be absent or insignificant. Such a transition to a new system eliminates the appearance
of a contradiction formulated in an outdated system.

Thus, with a scientific discovery, a new causal relationship and a new “elementary” System
appear, and the acquisition of new knowledge requires transferring the consideration of the

n u

problem to a “supersystem”, “subsystem”, or “alternative” system relative to the outdated
system.

B Takol HOBOW cUCTEME AO0/IKEH NPOU3BOAUTHCA NONOXKUTENbHbIN 3QDEKT, 3aAaHHbIM
paHee B TpeboBaHMAX K ycTapeBLlen cucteme. OTpuuatenibHbii Xe 3QPeKT, BbIABAEHHbIN
paHee y ycTapeBLlUen CUCTEMbI, AO0/IKEH OTCYTCTBOBATh UK BbiTh HECYLECTBEHHbIM. TaKoW
nepexos K HOBOW CUCTEME, UCKNKOYAET NoABAEHMUE NpoTuBopeunsa, cGopmynnupos. B
yCTapeBLlen cucrteme.

T. 0., NPX HAaYy4HOM OTKPbITUKU, NOABAAETCA HOBAA NPUYUHHO-CNEeACTBEHHAA CBA3b U HOBaA
“anemeHTapHas” Cuctema, a nonyvyeHue HOBbIX 3HaHUIKA TpebyeT nepeHoca paccMOTPEeHMA

3a1a4M B «HaACUCTEMY», KMOACUCTEMY» UK "aNbTEPHATUBHYIO" CUCTEMY OTHOCUTENBHO
ycTapesLen CUCTEMbI.



The problem is that there can be many such "supersystems", "subsystems" or "alternative"
systems with respect to an outdated system, including those that are still unknown, so their
description and selection is a separate task.

Analysis of the evolution of systems in accordance with empirical patterns and lines of
development, used in TRIZ, is intended to search for new “elementary” Systems.

(See Fig. 9, 10).

Mpobaema B TOM, YTO TaKUX «HAACUCTEM», KMOACUCTEM» UAKU "aNbTepHaTUBHbLIX" CUCTEM
OTHOCUTENbHO YCTapeBLUEN CUCTEMbI MOXKET ObiTb MHOXECTBO, B TOM YUC/IE eLLLE HEU3BECTHbIX,
Nno3ToMy MX ONMUcaHue U BbibOp - 3TO OTAE/IbHAA 3a434a.

AHanu3 3BONOLMUKU CUCTEM B COOTBETCTBUU C SMNUPUYECKUMU 3aKOHOMEPHOCTAMMU U
NUHUAMM Pa3BUTUA, ucnonblyembit B TPU3, u npeaHa3HavyeH AnA NOUCKA HOBbIX
“anemeHTtapHbIx” Cuctem. (Cm. Puc. 9, 10).
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"ELEMENTARY™ SYSTEM OF THE NEW
SCIENTIFIC PARADIGMA: a significant change in
the state of the SUBJECT leads to a change in
the phase state of the OBJECT (a new causal
relationship is formed).

Deductive logic is applied. CONCLUSION, which
is described by deterministic mathematical
patterns (formulas).
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detarministic mathamatical nattarns (formulas).
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Figure 9. The structure of the scientific
revolution (version 1, level 4 of the G.S.A.
scale, the transition of the properties of the
Object through a critical phenomenon (phase
transition point) to a new phase state with a
significant change in the state of the Subject):
jump - transition to the “elementary” NEW
System SCIENTIFIC PARADIGM.

A complex technical System consists of a
multitude of "elementary" Systems
connected by cause-and-effect relationships.

Each technical "elementary"” System is a
private implementation of the CURRENT
SCIENTIFIC PARADIGMA, i.e. the SCIENTIFIC
PARADIGMA is also represented by the
"elementary" System, but in a generalized
form.




«3NEMEHTAPHASA» CUCTEMA HOBOW HAYUHOH
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The scientific revolution is a transition from the "elementary" System of the OUTDATE
CURRENT SCIENTIFIC PARADIGMA to the "elementary" System of the NEW SCIENTIFIC
PARADIGMA. At the same time, there is a significant change in the state of the Cause
(Subject), the transition of the properties of the Consequence (Object) through a critical point
into a new phase state, and a new cause-and-effect relationship appears between them.

Example: (1 option) Discovery and description of any phase transitions of substances. The
scientific revolution (2 option) is the transition from the "elementary" System of the OUTDATE
CURRENT SCIENTIFIC PARADIGMA to the "elementary" System of the NEW SCIENTIFIC
PARADIGMA.

Hay4yHasa peBOAIOLMA - 3TO Nepexos oT «3nemMeHTapHo» Cuctembl YCTAPEBLUE TEKYLLE
HAYYHOW NAPAAMUIMBbI, K «3nemeHTapHoit» Cucteme HOBOI HAYYHO MAPAZUIMbI.

Mpu 3TOM, NPOUCXOAUT 3HAYUTEIbHOE U3MeHeHue cocToaHUA MpuunHbl (CybbeKTa),
nepexop csoictB Cheacteus (O6bekTa) yepes KpUTUYECKYIO TOUKY B HoBoe pa3oBoe
COCTOAHUE, @ MeXAY HUMU NOABNAETCA HOBaA NPUYMHHO-CNEeACTBEHHOW CBA3b.

Mpumep: (1 BapuaHT) OTKpbITUE U ONUCaHUE NtOBbIX ¢§303blx nepexo/AoB BELLECTs. (2 BapuaHT)-
3TO nepexoA oT «3nemeHTapHof/’|»§|/|CTeMb| YCTAPEBLUEW TEKYLLEU HAYHHOWU MAPAAUTMBbI, K
«3nemeHTapHom» Cucreme HOBOU HAYYHOWU NAPAAUTMBbI.




At the same time, the Cause (Subject) and Consequence (Object) are replaced, and a new
causal relationship appears between them.

The main function of the "elementary"” System remains the same, but the positive effect
produced by the function increases. Example: Transportation of passengers and goods: the
function is the same, but the speed and comfort of transportation change. The number of

“elementary” systems is increasing, and they are changing, in accordance with new SCIENTIFIC
PARADIGMS. (See Fig. 10).

Mpu atom, npoucxoaut 3ameHa MNpuuunHbl (Cybbekta) u Cneacteua (O6beKkTa), a mexxay HUMMK
NOABNAETCA HOBAA NPUYUHHO-CNEACTBEHHOM CBA3b.

OcHoBHana QYHKUMUA «3nemeHTapHOU» CUCTEeMbl OCTAETCA TOM XKe, HO NONOXKUTEIbHbIN
apPeKT, npoussoamMMbiM GyHKUMEN, Bo3pacTaeT. Mpumep: TpaHCNOPTUPOBKA NACCAXKMUPOB U
rpy30B8: QYyHKLUMA Ta e, HO MEHAETCA CKOPOCTb, KOMPOPT TPAHCNOPTUPOBKU. YBENnYnBaeTca

KONNYECTBO “anemMeHTapHbIX” CUCTeM, U OHU CMEHAIOTCA, B COOTBETCTBUMU C HOBbIMU
HAYYHbIMW NAPAAUTMAMM. (Cm. Puc. 10).



"ELEMENTARY™" SYSTEM OF A NEW SCIENTIFIC
PARADIGM: NEW SUBJECT + OBJECT.

Deductive logic is applied. CONCLUSION, which
is described by deterministic mathematical

patterns (formulas).

"ELEMENTARY"” SYSTEM OF THE CURRENT
SCIENTIFIC PARADIGM, OBSOLETE SUBJECT +
OBJECT. Deductive logic is applied.
CONCLUSION, which is described by
deterministic mathematical patterns (formulas).

Figure 10. The structure of the scientific
revolution (variant 2, level 5 of the G.S.A.
scale, complete replacement of the
Subject and Object): a leap is a transition
to the “elementary” System of the NEW
SCIENTIFIC PARADIGMA.

A complex technical System consists of
a multitude of "elementary" Systems
connected by cause-and-effect
relationships.

Each technical "elementary" System is
a private implementation of the CURRENT
SCIENTIFIC PARADIGMA, i.e. the
SCIENTIFIC PARADIGMA is also
represented by the "elementary" System,
but in a generalized form.




«3NIEMEHTAPHAA» CUCTEMA HOBOW HAYYHOM
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«3NEMEHTAPHAA» CUCTEMA YCTAPEBLUEW
TEKYLWEWA HAYYHOHW NAPAOWUIMbI,
YCTAPEBIUUE CYEBEKT + OB bEKT.
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Puc. 10. CtpyKkTypa Hay4HOW peBoAOL MM
(2 BapuaHT, 5 yposeHb wkKanbl .C.A,,
nonHaa 3ameHa Cybbekta u O6bekTa):
CKAYOK - Nepexoa K «3N1eMeHTapHOU»
Cucteme HOBOM HAYYHOM
NAPAAUTMBbI.

CnoXHaa TexHun4yeckaa Cuctema cCoOCTouT
M3 MHOXeCTBa CBA3aHHbIX NPUYUHHO-
cneactBeHHbIMU CBA3AMMU
«3nemeHTapHbIX» Cucrtem.

Ka»(p,aﬂ TeEXHUYECKaA «3/1eMeHTaPHaA»
CMCTema, 3TO YaCTHaA pea/in3aumuni
TEKYLLEWA HAYSHOU NAPAAUTMBbI, T. e.
HAYYHAA NMAPALAUTMA Takke
npeacrtaBaAaeTCA «3nemeHTapH0171»
Cuctemom, Ho B 0606WEHHOM BUAeE.




1.3. In the scientific method, in the process of observing any natural phenomena or artificially
constructed experiments, various facts are recorded.

Based on the analysis of the obtained facts, an abstract model of the process is created, a
causal relationship is revealed in the “elementary” System, then the properties, signs of the
Subject and Object, and the change in their states are identified and analyzed. By methods of
incomplete (or complete INDUCTION) generalizations are carried out, empirical and
mathematical dependencies are derived. In methods where incomplete INDUCTION is used,
logical formalization is carried out by fuzzy logic methods and the results are of high probability.

1.3. B HayuyHOM meToae, B npolecce HabaoaeHUAa Kakux-AmMbo NPUPOAHbIX ABAEHUX UAK
UCKYCCTBEHHO BbICTPOEHHbIX IKCMEPUMEHTOB PUKCUPYIOTCA Pa3NnUYHbIe PaKThbI.

Ha ocHoBe aHanK3a nonyyYeHHbIX GaKToB co34aéTca abcTpakTHaa moaenb npouecca, B
«3nemeHTapHon» Cucteme BbIABAAETCA NPUYMHHO-CNEACTBEHHAA CBA3b, 3aTEM BblAEeNATCA U
aHaNM3MPYOTCA CBOUCTBA, NpuU3Haku Cybbekta u ObbeKTa, U3SMEeHEeHUe UX COCTOAHUMN.
MeTtoaamu HenoaHo (nnm nonHoit UHAYKUWMWN) npoBoasTca ob6o0buieHus, BbIBOAATCA
IMNUPUYECKMe U maTemaTuyeckue 3aBUCUMOCTU. B meToaax, rae ncnonb3yerca HenoaHas
MHAOYKUWMA, nornyeckasa popmanmnsauma oCcyLLeCcCTBAAETCA METOAaMMU HEHYETKOM NOTUKKU U
pe3ynbTaTbl HOCAT XapaKTep BbICOKOK BEPOATHOCTMH.



Therefore, for the complete determinism of the result (Consequence) in the “elementary”
System, it is necessary to translate such methods and "Tools", first into methods using full
INDUCTION, and then into DEDUCTION (by algorithm, by instruction).

The more TRIZ "Tools" and methods are brought to uniquely defined algorithms, the more
opportunities there will be to make the solution process more objective, scientifically
substantiated, excluding the subjective factor of the problem researcher and amenable to
software modeling.

[Mo3aTtomy, ANA NOAHOMU AeTepMUHUPOBAHHOCTU pe3yabTaTa (Cheacteua) B “anemeHTtapHon”
Cucteme, HeobxoaMmMo nepeBoauTb Takue metoabl U'UHCTpYyMeHTbl", cHa4Yana B MeToabl,
uncnonbaytowue nonryo MHAYKUKUIKO, a 3atem B8 AEAYKTUBHBIE (no anroputmy, no
WHCTPYKLUK).

Yem byaet 6onblie npuBeaeHo "MHcTtpymeHToB" n metoaos TPU3 K 04HO3HAYHO
onpeaenéHHbIM anroputmam, Tem byaet 6onblie BO3IMOXKHOCTEN cAeNaTb NPOLEcc peleHuns
bonee 06 bLEKTUBHLIM, Hay4HO 0OOCHOBAHHbBIM, UCKNOYAOLWMM CYOBbEKTUBHbIN PaKTop
nccneposartena npobnembl 1 NOAAAIOWMACA NPOrPAMMHOMY MOAE/TMPOBAHMUIO.
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2. Identification of the heuristic potential, through various stages of human thinking, to
search and explore the properties of the new system.
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The founder of the research tradition of studying higher psychological functions, Lev
Semyonovich Vygotsky (1896-1934) and the creator of The Theory of Cognitive Development,
Genetic Epistemology, and the Operational Theory of Intelligence, Jean William Fritz Piaget
(1896-1980), single out “BEFORE CONCEPTUAL” and “ CONCEPTUAL" periods of thinking as
carriers of the heuristic potential of human thinking. (See Fig. 11).

OcHoBaTenb Uccnen. Tpaanuuum n3y4eHua BoiClUX ncuxonor. pyHKuUmn Jlee CeméHoBUY
Bbirotckuin (1896-1934) u cospgatenb «Teopun KOrHUTUBHOTO Pa3BUTUAY, «[eHeTUu4YecKon
anucTtemonoruu», «OnepaymoHanbHOU Teopun nHTennekta» XKaH Bunbam @puu MNuaxke
(1896-1980), BbiaensatoT « 10 NOHATUMHbBIN» u « MOHATUMNHbBIN» nepuoAbl MbllAEHUA, KaK
HOCUTEeNEel 3BPUCTUYECKOro NoTeHLKnana YyenoBevyeckoro mbiwneHuna. (Cm. Puc. 11).

Figure 11. From left to right: Lev Semyonovich Vygotsky, Jean
William Fritz Piaget.

Puc. 11. CheBa - HanpaBo: J/leB CeméHoBuY Bbirotckuin, XaH
Bunbam ®puy, Nnaxe.




2.1. The "PRIOR CONCEPT" period has an independent value, it lays the foundations of
irrational - creative structures of human consciousness, which have a fundamental
PROJECTIVENESS or PROBABILITY. The research process is built according to the laws of game
improvisation, and the researcher's thinking grid is a PROBABILISTIC grid that forms the
"manifestation” of the initial contours of the new system. (See Fig. 12).

2.1. «[10 NOHATUMNHbIN» nepuos UMeeT CaMOCTOATENIbHYIO LLEHHOCTb, B HEM
3aKNaAbiBalOTCA OCHOBbI MPPALMOHA/IbHO - TBOPYECKUX CTPYKTYP YEI0BEYECKOro CO3HaHUA,
obnapatowmx npuHuunuanbHo NMPOEKTUBHOCTBIO uan BEPOATHOCTbBIO. Mpouecc
nccnenoBaHUA CTPOUTCA NO 3aKOHAM UFPOBOM MMNPOBU3ALLMKM, @ CETKA MbILL/IEHUA
unccneposartena - ato BEPOATHOCTHASA ceTka, popmupytowlas «npoasneHne» HavyanbHbixX
KOHTypOB HoBOM cuctemsl. (Cm. Puc. 12).

: Figure 12. Images in the mind. The "PRIOR CONCEPT" period has
P~ an independent value, it lays the foundations of irrat.-creative
.l structures of human consciousness. (S. Balenok).

“'gas Puc. 12. 06pasbi B cosHaHuu. «10 MOHATUNHbIA» nepuog
- umeeT CaMoCT. UeHHOCTb, B HEM 3aK/la4. OCHOBbI UPPall. -
TBOPYECKUX CTPYKTYP Yenoseyeckoro cosHaHua. (C. bBaneHok).
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2.2. First, undifferentiated thinking is described (“SYNCRETIC” period (from other Greek
ouyKPNTLOMOC “connection, unification”)).

In an overabundance of subjective ideas and assumptions lies the potential for heuristics
that has always distinguished the thinking of those people whom we call outstanding and
brilliant.

There is no generalization and systematization of the surrounding world at this stage of
thinking, pure subjectivism is manifested. (See Fig. 13).

2.2. BHayane onucbiBaeTca HepacuneHeHHoe mbiwneHue (“CUHKPETUNECKUIA” nepuog (oT
Ap.-TPeY. CUYKPNTLOUOC «coeAuHeHne, obbeanHeHue»)).

B nepen3bbiTKe CyObeKTUBHbLIX UAEK U NPEANO/IOXKEeHU CKPbIBAETCA NOTEHLUMan
3BPUCTUYHOCTU, KOTOPbLIA BCEraa oTAM4an MblllieHUe Tex AoAein, KOTOPbIX Mbl Ha3biBaem
BblAAIOWMMUCA U TeHUANbHBIMM.

O606LWeHne u cUCTeEMaTMU3aLMA OKPYXKAIOLWEro MUPa Ha 3TOM 3Tane MblluAeHUA
OTCYTCTBYET, NPOABAAETCA YUCTbIA cybbekTuBuam. (Cm. Puc. 13).



Figure 13. The phenomenon of "SYNCRETISM"
consists in the desire to lump together the most
diverse elements that do not have an internal
connection, bringing them into an undivided, fused
image,

those. to replace the lack of objective connections
with an overabundance of subjective connections
and to take the connection of impressions and
thoughts for the connection of things.

Puc. 13. ®eHomeH « CUHKPETU3MA» 3aKknt04aeTca B CTPeMAEHUU CBAaAUBATD ''B Ky4y' Camblie
pPa3Hble U HE MMeloLW e BHYTPEHHEN CBA3M 3/1IeMEHTbI, MPUBOAA UX B HEPACYNEHEHHbIN,
CAUTHbIN 06pas3,

T.€. 3aMeLlaTb HeA0CTAaTOK 0O BbEKTUBHbLIX CBA3EM Nepen3bbiTKOM CyObeKTUBHbIX CBA3EM U
NPUHUMATL CBA3b BNEYaT/IEHUI U MbICNei 33 CBA3b BeLleMn.



2.3. Later, the implementation of intellectual interaction with the world is described not with
the help of concepts, but with the help of mental COMPLEXES (the period of “thinking in
COMPLEXES” - it lays the fundamental foundations for a creative - variable attitude to the
object of study). At this stage of thinking, an attempt appears to generalize and systematize
the surrounding world based on some objective connections; however, these generalizations
each time have individual variability and ambiguity. The ability to subjectively arrange
objective connections is being formed, which means that thinking does not just follow certain
objective patterns, but also enters into a creative dialogue with these patterns.

2.3. MNo3aHee onucbiBaeTCA OCYLEeCTBNEHUE UHTENNEKTYabHOrO B3aMMOAEUCTBUA C MUPOM
He C MOMOLLbIO NOHATUI, @ C NomoLLbio MbicauTenbHbix KOMMMAEKCOB (nepuoa “mbiluneHus B
KOMNNEKCAX” - B HEM 3aKNaabIBaOTCA QyHAAMEHTaIbHbIE OCHOBAHUA TBOPYECKU -
BapUaTUBHOIO OTHOLIEHUA K 00beKTy uccneaoBaHua). Ha aTom atane mblleHUA NOABAAETCA
NONbITKa 06006WKUTL U CUCTEMATU3UPOBATL OKPYXKAIOLLLMIA MUP C ONOPON Ha KaKUe-To
06beKTUBHbIE CBA3U; OAHAKO 3T 0600LLeHMA BCAKKIA pa3 061aaatoT MHAUBUAYA/IbHOM
BAapUaTUBHOCTbIO M MHOTO3Ha4YHOCTbIO. PopMmupyeTca cnocobHOCTb K CYObeKTUBHOMY
ynopAA04YnUBaHMUIO OO BEKTUBHbLIX CBA3EM, @ 3TO 3HAYMUT, YTO MbILL/IEHME HEe NPOCTO cheayerT 3a
TEMU UK UHBIM OO BEKTUBHBIMU 3aKOHOMEPHOCTAMM, HO U BCTYNaeT C 3TUMMU
3aKOHOMEPHOCTAMKU B BapMATUBHO - TBOPYECKUI AMANOr.



Each element of the "COMPLEX" can be associated with the whole, expressed in the
"COMPLEX", and with the individual elements that make up its composition, with a variety of
connections.

It is noticeable that:
an associative complex has a nuclear structure,
chain-like - diffuse and chain, and

amorphous - complex-collection. (See Fig. 14).

Kaxabit anemeHT « KOMMNEKCA» morkeT ObITb CBA3aH C LeNbiM, Bbipa*KeHHbIM B
«KOMNANEKCE», n c otAeNbHbIMKU 31€MeHTaMM, BXOAALLMUMM B €ro COCTas, CaMbiMK
Pa3/IM4HbIMM CBA3AMM.

3aMeTHO, YTO:
AAEPHYIO CTPYKTYPY UMEET acCoLMaTUBHbIA KOMNAEKC,
Leno4YkoobpasHyo — AnPpePy3HbIA U LEenHOM, a

aMmopPHyo — Komnaekc-konnekuma.(Cm. Puc. 14).



Kw"'_l Nuclear (in the center of the structure there is a circle symbolizing an object - a sample).
LJ,\_\_/\D AaepHan (B ueHTpe CTPYKTYPLI - KPYr, CHMBONU3NPYOWHUA npeameT - obpasey).
: N

The chain-like structure of the complex (a circle symbolizes an object - a
|/‘\H’[:§ iR 'fr\ E\‘ sample: Each selected object becomes a sample at the next choice).

£ LlenoykooDpazHan CTPYKTypa Komnnekca (Kpyr, CHMBONU3HUPYET npeamer -
obpazey; Kaxabiit nogobpaHHbin npeaMeT CTaHOBUTCA obpasuyom npw
cnegyrouem ssibope).

\"{-‘T'"""Tfﬂ" ) Amorphous structure of the complex (all objects are samples
((.' N > \ at the same time).
N~ -\',L_——\?’;;-ﬂ.\--’,‘ AmopcpHas cTpykTypa komnnekca (Bce npegmethi ABNAKTCA obpasuamm
L ) OOHOBPEMEHHO).
Lol P

Figure 14. Structure configuration of complexes according to L.S. Vygotsky.

Puc. 14. KoHpurypauua ctpyktypbl kKomnaekcos no J1.C. Bbirotckomy.



‘ 2.3.1. Figure 15. "ASSOCIATIVE COMPLEX" ("NUCLEAR") - any assoc.
connect. with any of the signs noticed by the researcher in that object, which
O_@_C in the experiment is the core of the future complex. It is possible to build a
| whole complex around this core, including in it a variety of elements,
‘ combined. any identities. sign. Any "lateral", "incorrect", random associative
connection between the core and the element of the complex turns out to be
a sufficient reason for referring the object to the group selected by the

Associative . : : : . :

(Nuclear) researcher and for designating this object with a common family name (type,
complex Slﬁs.i).'Puc. 15. “ACCOLIMATUBHBIA KOMNNEKC” (“AAEPHDBIU") — niobas
AcCOUMaTHBHBIA  aCCOL,. CBA3b C N0ObIM U3 NPMU3HAKOB, 3aMe4aeMbiX UCCneaoBaTeIemM B TOM
(AnepHbii) 0bbeKTe, KOTOPbLIA B IKCMEPUMEHTE ABAAETCA AAPOM byayLiero Komnsekca.
Komnnexc MOo>KHO BOKPYT 3TOro AApa NOCTPOUTDL Lie/ibiii KOMMNJIEKC, BK/IKOYAA B HEro

CaMble Pa3/in4Hble 3IN1eMEHTbI, 06bep,. Kakumu-nnbo TOXAeCTB. NPU3HAKOM.

Miobasa "6okoBasa", "HenpaBuabHaA", cnydalHaa accoLMaTUBHAA CBA3b MEXAY AAPOM U
3/1eMEHTOM KOMMJ/IEKCa OKa3blBaeTCA AOCTAaTOYHbIM NOBOAOM ANA OTHECeHUA 0bbeKTa K

noabupaemon nccnepgosatenem rpynne u ana obosHavyeHus aToro o6 vekTa obwmm dammunbHbIM
nmeHem (TUNom, Knaccom).



Komnnexc - KOJMNMEKUWA (npuakak - 3 aurn. bonbuwnx dDykew!).

Complex - COLLECTION (sign - 3 English capital letters).
el - B GHI | (stges=3 Engliabs:cey ’ ?ﬁ-

2.3.2. Figure 16. "COLLECTION COMPLEX" - various specific objects are combined on the
basis of mutual complementation for any one attribute and form a single whole, consisting of
heterogeneous, mutually complementary parts. It is the heterogeneity of the composition,
mutual complementation and unification on the basis of the collection that characterizes this
stage in the development of thinking. However, the researcher selects them not chaotically
and not randomly, but on the basis of their difference and addition to the main feature
contained in the sample and taken as the basis for association. The principle of variability and
the principle of complementarity are used.

2.3.2. Puc. 16. “KONNEKLLUOHHbBIA KOMNNEKC” — pa3nnyHble KOHKPETHbie 06 beKTbI
0bbeAnHAIOTCA Ha OCHOBE B3aMMHOI0 AONOAHEHUA NO KAaKOMY-1Mb0 oaHOMY NPU3HAKY U
obpa3yloT eauHoe uenoe, coctoalee U3 pasHOPOAHbIX, B3aUMOAONONAHAKOLWMX APYT ApPYra
yacteih. UMeHHO pa3HOPOAHOCTb COCTaBa, B3auMHOE AONOAHeHue u obbeaunHeHue Ha OCHOBE
KONJIEKLLUU XapaKTepu3yeT 3Ty CTyNeHb B pa3BuTun mbiwneHuna. OagHako uccnegoBartens
noabupaeT Ux He Xa0TUYECKMU U HEe CAYHaHO, @ NO NPU3HAKY UX Pa3NMUYMA U AONONHEHUA K
OCHOBHOMY NPU3HAKY, 3aKNO4EHHOMY B 0bpa3ue u NPUHATOMY 33 OCHOBY 0ObeAUHEHUA.




m m m m CHAIN COMPLEX
LHENMHOW KOMITNEKC
2.3.3. Figure 17. "CHAIN COMPLEX" - is built on the basis of a dynamic, branching chain of
associations. The researcher to the sample - an object with a feature (property, parameter) "A"
and "B", selects objects with similar features, and then, if the last of the selected objects is with
a feature (property, parameter) "A" without a feature (property, parameter) "B", the researcher
selects other objects with the attribute (property, parameter) "A" and "C", but without the

attribute (property, parameter) "B". This again turns out to be sufficient to approach a new
attribute (property) and pick up further items according to the attribute (property) "C".

2.3.3. Puc. 17. “UENHOMN KOMNNEKC” - BbicTpauBaeTca Ha OCHOBE AMHAMMUYECKOW,
BETBALLENCA Uenu accoumaumnn. UccnepoBatenb K 06pasuy — 06beKTy ¢ Npu3HaKoM (CBOMCTBOM,
napameTpom) «A» u «B», noabupaet o6beKTbl C aHAaNOTMYHbIMU MPU3HAKAMMU, @ 3aTEM, EC/TU
nocneaHuin 3 noaobpaHHbIX 06bEKTOB OKa3biBaeTcA C NPU3HAKOM (CBOMCTBOM, MapaMeTPOM)
«A» 6e3 npusHaka (cBoiicTBa, napameTtpa) «B», uccnegosaresib nogbupaeT K Hemy apyrue
06beKTbl € Npu3Hakom (cBoMCTBOM, NapameTpom) «A» n «C», Ho 6e3 npu3HaKa (cBoicTBa,
napameTpa) «B». 3To cHOBa OKa3biBaeTCA AOCTAaTOYHbIM ANf TOro, YTOObl NOA0NTU K HOBOMY
NpuU3HaKy (cBocTBY) M NogobpaTh Aanblue npeameTbl MO NPU3HaKy (cBoucTey) «C».



Thus, in the "chain COMPLEX" the structural center may be completely absent. Particular
concrete elements can enter into a relationship with each other, bypassing the central
element, or pattern, and therefore may not have anything in common with other elements,
but nevertheless belong to one "chain COMPLEX", since they have a common feature with
some another element, and this, the other, in turn, is connected with the third, and so on.

Takum obpazom, B «uenHom KOMMNNEKCE» cTpyKTYpPHbIA LLEHTP MOXKET OTCYTCTBOBATb
BOBCE. HacTHbIe KOHKPETHbIEe 3/1IeMEHTbl MOTryT BCTYNaTb B CBA3b MeXAy coboi, MUHyA
LEeHTPaNbHbIA 3NeMeHT, unu obpasel, U MOryT NO3TOMY HE MMETb C APYTMMU 3/IEMEHTaMM
HUYero obuiero, HoO TeM He MeHee npuHaanexaTtb K ogHomy «uenHomy KOMMNEKCY», Tak Kak
OHU UMEIOT 0O MIA NPU3HAK C KAKUM-HUOYAb APYrUM 3/IEMEHTOM, @ 3TOT, APYroi, B CBOIO
oyepeab, CBA3aH C TPETbMM U T. 4.



DIFFUSE COMPLEX. ("Fuzzy" sign - the pronunciation

is almost identical in sound.
ANO®Y3HbIN KOMIMNEKC. ("PasmbiTein” npuaHac -

MPOU3HOWEHNEe NO 3BYHYaHWK NOYTH MOEHTHYHO.

2.3.4. Figure 18. “DIFFUSIVE COMPLEX” - a sign that associatively unites individual specific
elements and “COMPLEXES”, as it were, diffuses, becomes indefinite, spilled, vague, resulting
in a complex that unites visually - specific groups of images or objects with the help of diffuse,
indefinite connections. The researcher, for example, to a given sample - an object with a
feature (property, parameter) "A" - selects not only objects with a feature (property,
parameter) "A", but also objects with similar features (properties) "-A +",

2.3.4. Puc. 18. “AU®PY3HbIN KOMNNEKC” - npM3HaK, accoOLMaTUBHO 06 beANHAIOLLAIA
OTAEeNbHble KOHKpeTHble anemeHTbl U «KKOMIMJIEKCbI», Kak 6bl guddyHAMPYET, CTaHOBUTCA
HeonpeaeneHHbIM, Pa3InTbiM, CMYTHbIM, B pe3yabTaTe 4ero obpasyerca KOMNAEKC,
obbveauHaWMIA ¢ NoMmoLLbio AndPy3HbIX, HEONPeAEeNeHHbIX CBA3EM HarnNAAHO - KOHKPETHbIe
rpynnbl 06pas3oB unu obbekToB. UccnegoBatenb, Hanpumep, K 3aaaHHOMY 0bpasuy — 06 beKTy
C Npu3HaKom (cBoicTBOM, NapameTpom) «A» - noabupaeT He TO/IbKO 0O BEKTbI C MPU3HAKOM
(cBOCTBOM, NapameTpom) «A», HO U 0OBEKTbI CO CXOAHbIMKU NPU3HAKamMK (CBOMCTBaAMM) «-A+»,



since they remind him of the signs (properties, parameters) "A" of the modified initial
object.

Further, to the features (properties, parameters) "-A +" of the object, derivative
features (properties, parameters) "--A ++", "--- A +++", etc. can adjoin.

Just as here the form, taken as the main feature, spills and becomes indefinite, so
different features (properties, parameters) sometimes merge.

TaK Kak OHM HaNOMUHAIOT emy NpuU3HaKK (cBoCcTBa, NapameTpbl) «A» MoANPULMPOBAHHOIO
HavyanbHOro obbvekKra.

[anblwe K npuaHakam (cBoMCTBaMM, NapameTpamiu) «-A+» 06beKkTa MOryT NPUMbIKaTb
NPoOu3BoAHbIE NPU3HAKK (CBOICTBA, NapameTpbl) «--A++», «---A+++», U T.A4..

TaK »Ke Kak 34ecb pa3nMBaeTca U CTAaHOBUTCA HeonpeaeneHHoM ¢popma, B3ATaA B KaYecTae
OCHOBHOIO NPU3HaKa, TaK e UHOTAa CAMBAIOTCA Pa3/IMYHbIe NPU3HaKKU (CBOMUCTBA,
napameTpbl).



But after all, the ability to think in vague, approximate, fuzzy outlines is the ability that
fundamentally distinguishes heuristic thinking from thinking focused on the available forms of
knowledge and understanding, and this way the fundamental unlimited possibilities of
expansion and inclusion in the main genus (type, class) can manifest themselves. more and

more new, but completely specific objects. The limitless "COMPLEXES" generated by creative
people often amaze with the universality of the connections they unite.

Ho BeAb cnocobHOCTb MbICAUTb B Pa3MbITblX, MPUBAU3UTENIbHBIX, HEYETKUX OYEePTaAHUSAX -
3TO U €CTb CNOCOOHOCTb, NPUHLMMNUANBHO OTIMYAIOLLLAA 3BPUCTUYECKOE MbilLeHUe OT
MbILUNEHUA, OPUEHTUPOBAHHOIO Ha Ha/IUYHbIe GOPMbI 3HAHUS U MOHMMAHUA, U TaK MOXKET
NPOSABUTLCA NPUHLMUNKUANbHbIE 6e3rpaHUYHbIe BO3SMOXHOCTU PaCLLUPEHUA U BKAOYEHUA B
OCHOBHOW poa (Tun, Knacc) Bce HOBbIX U HOBbIX, 0AHAKO COBEPLUEHHO KOHKPETHbIX 0O beKTOB.

be3srpaHuyHblie «KKOMI/IEKCbI» reHepupyemblie TBOpPYECKUMMU NHOAbMU, HAaCTO NOPaAXKaOT
YHUBEPCANbHOCTbIO 00BbeaUHAEMbIX UMUK CBA3EMN.



Perceived reality.
BocnpuHumaemoe
ABNeHne
OeACTEMTENLHOCTH.

ABC

gk

Generalization of the signs
of the phenomenon in the
form of pseudo-concepts.
ObobuweHne npuzHaKoE
ABMNEHWA B EMOE
NCeBaonoHATHHA.

AB

S —

TRUNCATED
YCEYEHHbIN

Objects conceivable
on the basis of these
generalizations.

ObbekTel, MLICTHMEIE
Ha OCHOBAHMM 3THX
obobuweHun.

ABD

| —

P

ADVANCED
PACLUMPEHHBEIN

ABCGK

B
ABCGKE

Pseudo-concepts - truncated and expanded. Capital letters indicate the essential
features of the phenomenon, and lowercase - non-essential.

llceeQonoHATHA - yCEYEHHOE W pacllMpeHHoe. 3arnaedHeiMM Dykeamu obozHayYeHbl
CYWECTEEHHLIE NPUZHAKH ABNEHWA, @ CTOPOYHEIMH - HECYWECTEEHHLIE,

2.3.5. Figure 19. "PSEUDO
CONCEPT COMPLEX" - is formed
by the researcher whenever he
selects a number of objects for a
given sample that could be
selected and combined with
each other on the basis of some
abstract concept.

2.3.5. Puc. 19. “NCEBAO
NOHATUAHBIA KOMNNEKC” —
obpa3yeTca uccneaoBatenem
BCAKMUIA pa3, Koraa oH noabupaer
K 3a4aHHOMY 0bpa3Ly pas,
0O6beKTOoB, KOTOpPbie MOornu Obl
BbiTb NOA06pPaHbI U OObEAUHEHDI
APYT C APYrom Ha OCHOBEe
KaKoro-Hubyab oTBAEY. MOHATUA.



For example, a researcher to a given sample - an object with a sign (property, parameter) "A"
- selects all the objects in the experimental material with a sign (property, parameter) "A". Such
a group could also arise on the basis of abstract thinking (the concept or idea of an object with a
sign (property, parameter) "A"). But in fact, as the study shows, the researcher combined
objects on the basis of their specific, factual, visual connections, on the basis of simple
association. He built only a limited "ASSOCIATION COMPLEX"; he came to the same point, but
went in a completely different way.

Hanpumep, uccneaoBatenem K 3aaaHHoMy 06pa3uy - 06beKTy ¢ NpMU3HakoM (CBOMCTBOM,
napameTpom) «A» - noabupaeTt Bce UMeIoLLUMeca B IKCNEPUMEHTAIbHOM MaTepuane obbeKTbi €
npu3Hakom (cBoMcTBOM, NapametTpom) «A». Takaa rpynna morna 6bl BOSHUKHYTb U Ha OCHOBE
OTB/I€4EHHOr0 MbilWAeHUA (NOHATUA UAKU uaeun obbeKTa C NPU3HaKOM (CBOMCTBOM,
napameTpom) «A»). Ho Ha Aene, Kak NOKa3biBaeT UccneoBaHUe, uccneaoBatenb obveauHUA
06beKTbl Ha OCHOBE UX KOHKPETHbIX, PaKTUYECKUX, HAarNAAHbIX CBA3E€W, Ha OCHOBE NPOCTOro
accoummnpoBaHua. OH NOCTPOUA TONbKO orpaHmuyeHHbIn « ACCOUMATUBHbBIA KOMMMEKC»; oH
NPULLIEN K TOM e TOYKE, HO LLe/1 COBEePLUEHHO UHbIM NMyTEM.



Based on the concepts of operational thinking by L. Vygotsky and J. Piaget, it is possible to
create a software package that will help the researcher and the neural network to create new
“CONCEPTS” in various areas of human activity. (See Fig. 20).
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Figure 20. Possible structure of successive stages of the software complex based on the
concepts of operational thinking by L. Vygotsky and J. Piaget.



OCHOBbIBAACh Ha KOHUENUUAX onepaumMoHanbHOro mbiwneHus /1. Beirotckoro u XK. MNuaxe,
BO3MOXHO CO34aTh NPOrpamMHbIA KOMNAEKC, KOTOPbIA NOMOXET UccneaoBaTento u
HempoceTu co3gaBaTtb HoBble “MOHATUA", B pa3nuuHbIX chepax 4YenoBe4eckou
aeatenbHocTu. (Cm. Puc. 20).

7 | |
“CUHKPETMUKA”

\

\
"KOHBEPTALUA"

Heupocetb
pasgensieT u

KOHBEpPTUPYET BCHO

>,

.

MHbpopmMmauuo B
TEKCTOBbIN
c¢opmar:

- 00BLEKTBLI U UX
NPU3HaKW,

- (PYHKLIUU U UX

4 )

"MbICJIUTENBbHbLIE
KOMIJIECHI"

HeunpoceTtb

cTpoutT no 5
KOMIMJeKcoB Ans
KaXgoro oowekra u

NMPU3HaKW.

J

hyHKUUMN,
OCHOBbLIBasiCb Ha UX
npuU3Hakax.
\_ P

- )

"AHAITN3
MbICJIIUTEJIbHbLIX
KOMIMJIEKCOB"

MUccnepoBartens
WITN HEUpOCEeThL

aHaNU3npyroT "
OLIeHUBaloT
CMbICIiOBOE
HanoriHeHue
KOMMIEKCOB U
cdopmupyrot
«MNCEBOO
NMOHATUAN.
Bo3moxHo

nepeBOAUT TEKCThI
\_ B PUCYHKN.

J

a )

"®OPMUPOBAHUE
HOBbIX MOHATUN"

UccnepoBartens
WUIu HeNpoceThb

copMUpPYIOT HOBbLIE
«MOHATUA®.

& J

Puc. 20. Bo3amoXXHaa CTPYKTypa NnocneaoBaTebHbIX 3Tanos NPOrpammHOro Komnaekca,
OCHOBaHHaA Ha KoHUenuuAax onepaunoHanbHOro mbineHua /1. Beirotckoro u X. MNuaxe.



2.4. Figure 21. Any theoretical thinking, as
science studies have shown already in the 20th
century, has at its basis a certain “IMAGERY
LINING” - a set of what could be called
“INTELLECTUAL IMAGERY”.

2.4. Puc. 21. ltoboe TeopeTu4eckoe mblliNeHuUe,
KaK NOKasanu uccneaoBaHmAa Hayku yxxe B XX Beke,
nmMmeeT B cBoOem OCHOBaHuU Hekyo «OBPA3HYIO
NOAKNALAKY» - COBOKYNMHOCTb TOr0, YTO MOXXHO
6bino 6bl HaszeaTh « MHTEN/IEKTYA/IbHOW
OBPA3SHOCTbBHKO».

Any genuine understanding does not begin at all at the “CONCEPTUAL” level, but at the
level of intuitive grasp of the “IMAGE OF UNDERSTANDING”.

Nioboe noaMHHOE NOHUMaHME HauyuHaeTca Bosce He Ha «MOHATUUHOM» ypoBsHe, a Ha
YPOBHE UHTYUTUBHOro cxBatbiBaHuAa « ObPA3A MOHUMAEMOIO».



And only through "PERSONAL IMAGE STRUCTURES" does the ascent to the "ESSENCE OF
THE OWN CONCEPT" take place. Moreover, although the "IMAGE" does not have the accuracy
and clarity of "CONCEPTUAL STRUCTURES", it has a "HUGE POTENTIAL OF HEURISTICITY".

There is no universal generality of the "CONCEPT" in this "SHAPED LINING", but there is a
coiled spring of huge cognitive interest, functioning according to the laws of inaccurate,
approximate, vague, incorrect thinking - thinking in "COMPLEXES".

A Tonbko Yyepes «IMMHOCTHbLIE OBPA3HbIE CTPYKTYPbI» npoucxoaut BocxoXxaeHue K
«CYLWLHOCTWM COBCTBEHHO NOHATUA». Mpuuem, xota «OBPA3» He 0bnagaeT TOYHOCTbIO U
yeTkocTbio «NMOHATUMHbBIX CTPYKTYP», oH obaagaet «OFPOMHbIM NOTEHUMA/IOM
IBPUCTUHHOCT».

B atoit «OBPA3HOW NOAKNALKE» HeT yHuBepcanbHoit BceobwHocTu «MOHATUA», Ho ecTb
CBEpPHYTaA NPYXXUHa OrPOMHOro NO3HaBaTeNbHOro nHTepeca, PyHKLUOHUPYIOLWEro No

3aKOHaM HETOYHOro, NPUB6AN3UTENIbHOTO, PAa3MbITOr0, HEMNPaBU/IbHOTO MbILLAEHUA -
mbliwneHna B «kKOMNNEKCAX».



First, thinking is characterized by "COMPLEX" thinking with a predominance of "PSEUDO
CONCEPTS" (which corresponds to the boundaries of concrete - operational thinking), and only
then,

actually "CONCEPTUAL" structures develop (a stage of formal operations arises), "thinking in
CONCEPTS", while the formation of a new system is completed.

CHayvana mbiwneHune xapaktepusyetca «KOMNNEKCHbIM» mbiwineHuem ¢ npeobnagaHmem
«MCEBAO NOHATUN» (4TO coOTBETCTBYET rPAaHMULLAM KOHKPETHO - onepaLuoHanbHOro
MbILLNEHUA), U NULLb MOTOM,

pa3suBatotca cobctBeHHO «MOHATUMHBIE» cTpyKTypbl (BO3HUKaeT cTaaua GopmanbHbIX
onepauun), "mbiwneHue B8 MOHATUAX", npu aTom 3aBepluaeTca popmupoBaHUe HOBOM
CUCTEMBI.
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3.1. Generalization of methods for solving inventive problems using the world patent
base.

Today, in the world, the number of patents and applications is approaching 20 million
units, and now, with the help of artificially created neural networks, it is possible to analyze,
generalize, classify these millions of patents in order to develop even more TRIZ techniques
for solving inventive problems. There may be hundreds or thousands of them. The same
opportunities opened up for the analysis of scientific discoveries and articles.

3.1. 0606weHne meToa08B pelieHUA U30bpeTaTenbCKUX 33434, UCNONb3YA MUPOBYIO
naTeHTHyIo 6a3y.

CeroaHsa, B MMpPe, KOIMYECTBO NAaTEHTOB U 3aABOK nNpubauxkaerca K 20 MAH. eAUHUL, WU,
Tenepb, NOABMNAACH BO3MOXHOCTb C MOMOLLbIO UCKYCCTBEHHO CO3/aHHbIX HEMPOHHbIX CETEN,
NnpoaHann3npoBaTb, 0606WKTL, KNacCUPULMPOBATL 3TU MUNINMUOHBI NATEHTOB Ha NpeaMmeT
BbipaboTKM eLé bonbliero konmyectsa npuémos TPU3 peweHna nsobperatenbCKkux 3aaau.
BO3MOXKHO Ux byaeT COTHU Unn TbicAYU. TaKue e BO3MOXKHOCTU OTKPbIAUCL ANA aHaNn3a
HaY4YHbIX OTKPbITUMA U CTaTeMn.



3.2. An alternative linguistic approach to determining the possible number of TRIZ
TECHNIQUES.

In modern dictionaries of the Russian language, there are over 110,000 words, of which
there are approximately 31,500 verbs, but at the same time, the set of stable verb-forming
roots is about 400. (Site info: https://pandia.ru/text/77/340/34506. php).

This approach allows you to define and describe about 400 basic VERBS = ACTIONS
(STATES) = TECHNIQUES = HEURISTICS for resolving contradictions in the problem under
consideration.

3.2. AﬂbTepHaIMBHblﬁ NUHIBUCTUYECKUIA NoAaXoA K onpeaeneHuio BO3SMOXXHOro
Konuvectsa NMPUEMOB TPU3.

B coBpemeHHbIX CNoBapAX PYCCKOro A3blka HacyutbiBaeTca cebiwe 110000 cnos, rnaronos
n3 Hux npumepHo 31500, HO npu aTom Habop cTabunbHbIX rnaron-obpasytoLUx KOpHeH
coctasnsaeT okono 400. (MHO. cainTa: https://pandia.ru/text/77/340/34506.php).

Iakoﬁ noAxoJ, no3sosiAeT onpeAenuTb 1 ONMcaTb OKOO 400 6a3o08bix NTATOJ10B =
NENCTBUN (COCTOAHUWN) = NPUEMOB=3BPUCTUK no paspelueHnto NpoTMBOpPEYni1 B
paccmaTtpuBaemoi npobneme.



In English, the set of stable verb-forming roots is about 2000. But it must be taken into
account that these are many Greek and Latin roots, there are many synonyms among them,

which can probably reduce the number of stable verb-forming roots several times (to the
same 400).

3.3. Linguistic approach to the transformation of TRIZ "tools" using the method of
incomplete induction into a deductive method (actions according to an algorithm, according
to instructions).

B aHrAninckom a3bike Habop cTabunbHbIX rnaron-obpasyrownux KOPHEN COCTaBAAET OKONO
2000. Ho Haao y4UTbIBATb, YTO 3TO BO MHOTO rpeyYeckue U NaTUHCKUe KOPHU, cpean HUX MHOro
CMHOHMMOB, YTO, BEPOATHO, MOXXET YMEHbLLUUTb KONUYECTBO CTabunbHbIX rnaron-obpasyowimx
KOpHEeW B HeckoabKo pa3 (ao tex ke 400).

3.3. JIMHrBUCTUNECKUIA NOAXO0A K Npeobpa3oBaHUIO KMHCTPYMeHTOB» TPU3,
UCNONb3YIOWMX MeTOoA HENONHOU MHAYKLUMUK, B AeAYKTUBHbIA meToA (AencTBUA no
aNropuTmy, NO UHCTPYKLUM).



Those. to formalize the possible actions and states of the “Subjects” of a particular TRIZ
“tool”. For example (Method of (simulation) by Little People (LMP) (See Fig. 22), selection by
researcher):

 The primary description of the possible ways of action of the MCH is by groups of verbs (See
Tables 5, 6, 7, 8).
 Asecondary description of the actions of the MCH is to take possible actions (verbs) from

the group defined above.
* A separate option: describe the actions (verbs) of MCH 400 with verb-forming roots of the

Russian (or English) language in any order.

T.e. npoBecTu popmanm3aLmio BO3MOXKHbIX AEUCTBUIA U COCTOAHUN «CyObeKToB»
KOHKpeTHOoro «MHcTpymeHnTta» TPU3. Hanpumep (Metoa (moaenmpoBaHue) ManeHbKumu
Yenoseukamu (MMY) (Cm. Puc. 22), otbop 3a nucchepgoBatenem):

e [lepBuuyHOE onuc. Bo3m. cnocobos aeucteuin MY - rpynn. rnaronos (Cm. Tabn. 5, 6, 7, 8).

e BropuuHoe onucaHue aencteuin MY - yxke 6paTb BO3MOXKHbIE AeUCTBUA (rnaronbl) u3s
onpeaenéHHOM Bbile rpynnabl.

e OTaenbHbIKM BapuaHT: onucaTb aencteua (rnaronsl) MY 400 rnaron-obpasytowumm
KOPHAMMWU PYCCKOro (MK aHrNMINCKOro A3blKa) B NPOU3BO/IbHOM NOPAAKe.
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Figure 22. All possible actions and states of the MP (“Subjects”) can be described by 400
verb-forming roots of the Russian language, each specific action and state of the MP

determines a specific quality or property of the MP (group of MP) - one of which will be the
optimal solution for the considered tasks.

Puc. 22. Bce BO3MOXHbie aeinctBua u coctoaHua MY («CybbeKkTtos») moryT BbiTb OnMUCaHbI
400 rnaron-o06pa3syoWMMmM KOPHAMMKU PYCCKOTO A3blKa, KaXA0e KOHKPeTHoe AeNCTBUE U
coctoaHuAa MY onpeaensetr KOHKpeTHoe KadyecTBo uam ceomnctso MY (rpynnbl MM) - oaHO 13
KOTOPbIX U ByAeT oNnTUMManbHbIM pPelleHUeM ANA PAaCCMaTPUBAEMOM 3a434M.



3.4. Possible classification of methods of action. Formalization of inductive TRIZ methods in
fuzzy logic (successive enumeration of possible ways of action and evaluation of
Consequences - changes in the properties of the Object of an “elementary” non-technical
System with each action, and then, from a variety of options, choose the most acceptable
actions). These groupings of verbs, distinguished on the basis of a common type of action, are
semantic, and partly the word is educational.

3.4. Bo3amoXXHana kKnaccudukauma cnocobos aemnctsuin. Popmannsauma MHAYKTUBHbIX
meToaoB TPU3 B HeYéTKoM noruke (nocnegoBatenbHbln Nepedbop BO3MOXKHbIX cnocobos
AenucTeuii u oueHka Cheactsuit - usmeHeHmna cBoUcte ObbeKkTa “anemeHtapHoOn” He
TexHu4yeckom Cuctembl NPU Karkaom AeUCTBUM , @, 3aTEM, U3 MHOXKECTBA BaPMUAHTOB,
BbibupaTb Hanbonee npuemaumbie AeUCTBUA). ITU FTPYNNUPOBKU FNaronoBs, Bblaenaembie Ha
OCHOBEe 0OWHOCTU TUNA NPOTEKAHMUA AEUCTBUA, CEMAHTUYECKUe, OT4aCTU CAO0BO -
obpa3oBaTtenbHbie.



PEEINCTS EXPRESSED BY A VERE WITH MEANING "ACTION AND ACTIVITY™ IN MONOSUBIECT SENTEMNCES
CEAZYEMEIE, BRIPACEEHHRIE ITTATOMIOM CO FHAMEHHEM
#JEACTEHE H MEATEILHOCTE: B MOHOCYEBEETHIXY ITPETOREHNAY (https:// prammatika-ms m)

1. | Werbs of mabon denobe an mospendent actn Their Meanins 15 run, wash, fly, fall, tmodge, fall ouf, jump, nde,
abways bazed on the stanting point of the mevement: sgueezs in
[maroms DERseHHT — 050 ETHRRT CEMOCTOSTENEHDE JeRcTEn: B oy GEEATE, MAITE, IETETs, IOEANETECE, GPACTH, ELITACTS,

THTYESTHE] EDETTRA SA0T0GEEHR HCROFHEEE TN FEHEEHT IANPETHYTE, SEATE, ETHCHYTECE

4. | Ulbgect movement verts - they always have a dependent forms ATy, CAmy, org, fake out, push out, D ot
{someons, someons, somewhere’r T Raroas mepeseIRERmT HECTH, ES3TH, EO0E, EXOTYTE, EXTOAKEY TS, ERVIETS.
OFEEETA - V EHE BOETH2 SCTE SAERCHMAE $opMa (ET0-To, KOT0-To,
Kyma-To)
3. | Buoeom vests (3 kand of movesnent]: put, kde, hammier (naily, throw, wrap, dress, close
['TeroE DoMemeseE (PASNERTEOCTE IEDEMETesHT ). MORMERETE, COPETATE, S36HTE (TEOZIE), JAEEIEYTE,
IABEPHEYTE, OJREXTE, SAEPEITE
4. | Verbs nfph;.mlm;uﬂmﬂchjeﬂ(nﬂmdamm'e}: beat, press, prick, touch, cut, plan, dig, weld, break
T maroms! §EEHBCRIT BORIEHCTERE H2 0GHEET (BEpesm GHTH, BELEEMATE, ENI0TE, EACATCL, Pe3aTh, CTPOTATE,
PSPy IINTESHOTY). KOOATH, NIHEAPHTE, PAZOPEATE
50 | Creatnre verbs: compozs, myent, decide, buld, mold, prepare, wmite, fix
[ TAram COTHERTETROH IRSTeMLE0CTH COMHEETE, TPHIYMATE, PEIIRTE, IOCTPORTE, CIENHTE,
EATOTOEHTS, HAMHCATE, MOYHERTE
0. | Werbs of miellechsl acimty: o undersiand, to koow, to think, to decide, to Compare, to
I"'maramer EE':‘EI:IJEE['_'.T..'I:I:J-D:IJL-'[ BEETEIRHICTH. D;I]]jFE_[‘E-r‘Il} r_'|],|]-|;|!,.|!-r1|} 11 i L]

IDOEHMATE, ZHATE, PASMENINETE, PEIMATE, DNIOCTAEIETE,
(PAEHHEATE, EMOHPATE, MPEANOTATATE

1. | Werbs of speech artnry: wihisper, tell, negotiate, gossip, command, apologize,
[narane! pesssos JRaTeEH0CTH: congrahilate IISTTAThH, PACCEATHEATE, ROIOEAPHEATECE,
CONSTHEHYATE, EOMAHNIOEATE, HIEHHETLCE. O0IIpAERITE
B | Werts of spcml actwty to strive, to maks mends, to work, to
T IO/l COMPITEHOH RETTEEHOCTE resist/CTpEMETECE, DIy EHNTh, TPV IHTECE,
COMpOTHERETECE
| Vits af prysical artices ¥ oo e reomen ARSCTERT drink, breathe, See/MHTE, EOREATE, ERRETE
10 | Sound verbs: rng, bum, tick, gurgle, sing
[ meroom ZEVRERT EESHETH, MEYATE, THEATE, GYIEEATH, IETE

Table. 5. Group

(type, class) of verbs, with the
meaning:

"ACTION AND ACTIVITY".

Tabnuua. 5. Npynna

(Tun, Knacc) rnaronos, co
3HaYeHUeM:

“NEWCTBUE U AEATENbHOCTDL”.



PEEDICTS EXPEESSED BY A VERB WITH MEANING "EELATIONS" IN MONOSUBJECT SENTENCES
CEAIVEMBIE, BRIPA R EHHGBIE I'TATOJIOM CO SHAUEHHEM
«OTHOIMEHITA» B MOHOCYBBEK THRIX IIPE JTTOXEHITAY (hitps://grammatika-ms m/)

1. | Relationship verbs' T Ianmk! BESarO0 THOMEHHA
1.1. | Relationships: Bsamocesse marTy, meet, mteract’ AeHAHTHCE, BCTPEYATHCH,
ESAHMONEHCTECEATh

11 | Substitnbions: Janersr Replace/ saMemaTs, MEEATE, TEPEI0EATh

2. | Ownership verbe' T naros Enaneswm
11. | Olyect search Tlowrea ofbesta Search/ paskICKHEATE, HAIAPHEATE
221, | Acquestion verbe/ Trsroms npsoGperesmm [NomyaeTs TOIYIHTE, ZOCTATE
23, | Verbs of petting at your disposal./ TIErome! nOmyGesss E CEOE PacTiopsEHHe, accumulate, pluck! maxomaTs, HAPEATE
24 | Getting an object in def. quantity-/ Tlomysesss 00beETa E ONp. ENEHYECTEE: take, win, borrow! BpaTh, EREHTPHEATE, 3AHAMATE

25 | Alienation OravamesET snatch, take away’ EMXEaTHEATE, 0TOOPATE
16, | Offset Acquisihon Konmercapoeassoro npaodpeTes T rent, change apeHnoEaTh, MEHATE

3. | Possession verbs: [ maronsn ofnamamss: to own, to have/ EmAZETE, pACTIONATATE

4. | Conservabon verbs: I narons coxpamesss: save, save, spare/ Oepeds, yOeAeTs, HeZOCMOTPETD
5. | Loss of object verbs:/ Tnaroms: yrpars: ofeesra Lose/ DoTepATE, THINETHCE

6. | Deprvaton verbs:/ ['iarons memesms: deprive, plunder/ mamats, rpabETs

1. | Object transfer verbs: T'narorms: nepenaus ofsexra: give, rTeward JaEaTh, EOSHATPAR AT

g pamper, believe, fall m love, honor, thank, greet, get

Verbs of mterpersonal relahions:/ T aramkn MessHIROCTHR OTHOMIEHHE: along, tame/ fanoEaTh, EEPHTE, BMOGIATECH, TTHTE,
f1aroapHTh, IPHEETCTEOEATh, JAHTE, NPHPYIATE

Q. mduce, lead, command, mfluence, terrorize, draw in,

Social relabion verbs: | IEronsl coMHATRRRX OTHOEHHRE

agitate, depend on, protect’ noSyEDaTh, IHAHPOBATS,
EENeTh, B/IHATh, TEPPOPHSHPOEATh, BTATHEATE,
ArHTHEPOBATh, 3AEHCETh, SAIHIIATE

—

Table 6. Group
(type, class) of
verbs, with the
meaning:
“RELATION"
(“RELATI-

ONAL").

Tabnuua 6.
pynna (Tun,
Knacc)
rnaronos, co
3HAaYEeHUEM:
“OTHOLLEHMUE
" (“PENALIN-

OHHbIE”).



Table 7. A group (type, class) of verbs, with the meaning: “BEING”, “STATE”, “STABILITY”,
“STANDARD”, “QUALITY”.

Tabauuya. 7. F'pynna (Tun, Knacc) rnaronos, co sHayeHuem: “BbITUE”, “COCTOAHUE”,
“CTABUNIbHOCTDB”, “HENOABUXHOCTDL”, “KAMECTBO”.

PREDICTS EXPRESSED BY A VEFE WITH MEANING "BEING, 5TATE, QUALITY" IN MONOSUBJECT SENTEMNCES
CEAIYEMEIE, BRIPASFEHHBIE ['NTATOJION CO SHAYEHHENM
«bbBITHE, COCTOAHHE, KAUECTBO» B MOHOCYBBERTHBIX [IPEJIOREHITTX (hitps://grammatika-rus.m)

1. | Verbs of life-'T naroms: Ghrrea: to be bomn, to appear, to appear, to exist, to live, to live, to disappear, to diszolve, to pensh
3APOJHTECA, DOABHTHCH, BOSHHKHYTE, CYIIECTEOEATh, 00HTATh, IPOAMEATE, HCULSHY T,
PACTEQPHThCH, CTHHYTE
Choality verbs: develop, decrease, hum white, grow old, grow wiser, settle down, take offense, gneve, zet
[ maromml KaMECTEERHOID COCTORHEA drml:, annoy, get sick, sleep, work, move, start
[AsEHEATHCA, YMEHBIIATECA, D00ENeTh, CTAPETh, IOYMHEETE, OCTENEHEHTLCA, O0HIRTECA,
TOPEEATh, MhAHCTEOEETh, PACCERIHTE, HEROMOTETh, CIIATh, paloTaTh, TEHTATHCH, 3ABSCTH

!:-_'l




Table. 8. A group (type, class) of verbs, with the meaning: “IMPACT ON THE WILL OF
ANOTHER PERSON”".

Tabauuya 8. Mpynna (Tun, Knacc) rnaronos., co sHaveHuem: “BO3AEACTBUE HA BONIKO
APYTroro 1MuA”.

PREDICIALS EXPRESSED BY A VEREB WITH MEANING SEMANTICS "IMPACT ON WILL
OF ANOTHEER. PEESON", IN MONOSUBJECT SENTENCES (hitps-/grammatila-rs mu/)

CEAIYEMBIE, BRIPAEEHHEBIE [TATOJIOM CO SHAYEHHEM CEMAHTHROH «BO3TEHCTBHE HA BOJIHO
JPYTOI'O I A=, B MOHOCYBBEETHBIX [IPEJITOREHAX (hitps://grammatika-rus. /)

1. | Verbs of speech actmty: allow, forbid, adviseorder, ask/ paspemeTh, IOSEONHTE, 3A0PETHTE,
[ MErOme! peteRoE 1ef TeNEHOCTH. MOCOBETOEATE, MPHKASaTh, IONPOCHTE

1| Socual mipact verbs: compel, help, teach
[ naromms! comEanssoTe BOSaeHCTERA: EBIHYIHTE, 33CTAERTE, I0MOTE, HAVIHTE

3. | Movement verbs: [ Iarofsl epesemermT let m, cammy/ BIYCTHTE, HECTH, EE3TH
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The question often arises: how do artificial intelligence systems built on the architecture of
neural networks (NN) and TRIZ tools compare?

YacTto BO3HMKaeT BONPOC: Kak COOTHOCATCA cuctembl UcKyccTBeHHOro MHTennekra,
NOCTPOEHHbIE Ha apxUTeKType HelMpoHHbIx cetel (HC) n nHctpymenTol TPU3?

Figure 23. Google Al developers have published a new neural
s network architecture Weight Agnostic Neural Network. WANN is
i -~ aneural network that produces believable results with random
i~ 7. parameters. Standard training of a neural network is reduced to
.. the selection of the model architecture and the search for
optimal parameters (“weights” of connections between
neurons).
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Puc. 23. Paspabotunku Google Al onybankosanu HoBytO HelpoceTesyto apxuTekTypy Weight
Agnostic Neural Network. WANN — 310 HC, koTopas BblgaeTt npasaonoaobHblie pe3ynbTaThbl C
cay4aHbiMM napametpamu. CtaHaapTHO obyyeHue HC cBoauTca K noabopy apxXuTeKkTypbl
MOZe/In U MOUCKY ONTUMANIbHbIX NapameTpoB (“BecoB” cBA3ei mexxay HeMpoHamMmn).



4.1. Neural network - stage 1 (training). The Inductive method (“induction”, incomplete
induction) is used. The signal (information) "repeatedly" moves (millions, billions) times
through the multilayer structure of an artificial neural network with a given (or flexible)
feedback architecture between network elements, for the purpose of technical training.
Learning consists in finding the coefficients of connections between neurons ("weights of
connections"). In the learning process, the neural network is able to identify complex
relationships between inputs and outputs, as well as perform generalization.

4.1. Henpocetb — 1 atan (obyueHue). Ucnonb3yetca UHAYKTUBHBIN meToa («HaBeaeHue»,
HenonHaa uHAYKuusa). CurHan (MHoopmauua) "MHOrokpatHo" nepemeriaertca (MUAAUOHDI,
MUAAKUAPAbI) Pa3 Yepe3 MHOIMOC/IOMHYIO CTPYKTYPY UCKYCCTBEHHOM HEMPOHHOMU CeTU C
3a,aHHOM (MK TMOKON) apXUTEKTYPOM 0BpaTHbLIX CBA3EM MEXKAY 3/IeMEeHTaMU CEeTU, C LLeNbio
TexHu4yeckoro obyyeHus. ObyyeHue 3aKN04aeTCA B HaXOXAeHUU KO3PPULMEHTOB CBA3EM
mexxay HeipoHamu ("Becos cBazein"). B npouecce obyyeHna HelMpoHHaA ceTb cnocobHa
BbIABNATb C/IOXKHbI€ 3aBUCMMOCTU MeXAY BXOAHbIMMU AaHHbIMM U BbIXOAHbIMU, @ TaKIKe
BbINONHATL 06006LWEeHMe.



To limit the search space in the training mode of the neural network, the TASK is set to
MINIMIZE THE ERROR of the objective function of the neural network.

4.2. Neural network - stage 2 (working). The deductive method (“inference”) is used.
Promotion and selective change of signal parameters ("filtering"), according to the already
configured and verified set of "weights" of neural connections (parallel use of multiple
algorithms, "instructions"), in order to search for patterns and other tasks.

[Ana orpaHU4YeHUsA NPOCTPAHCTBA NOUCKA B pexume oby4yeHuna HeMPOHHOMU CeTU, CTaBUTCA
3A4AHA MUHUMU3ALKUKU OLLUUNBKWU ueneBon pyHKUMMU HEUPOHHOM CETH.

4.2. HeltpoceTb — 2 31an (pabounit). Ucnonblyetca [leaAyKTUBHbIN meToa, («BbiBeAeHUE»).
MNpoasuxeHune n usbuparenbHoe n3meHeHuUe napameTpoB curHanos ("eounbtpauua"), no yxe
CKOHPUTYPUPOBAHHOMY U BbIBEPEHHOMY MHOKECTBY ' BECOB" HEUPOHHbIX CBA3EM
(napannenbHoe UCNONb30BaHUE MHOXECTBEHHbIX a/iTOPUTMOB, 'MHCTPYKLUMIA"), C uenbio
NOMUCKa 3aKOHOMEPHOCTEN U Ap. 3a4a\.



4.3. An abstract model for solving a problem in TRIZ - uses DEDUCTION METHODS
("derivation", according to an algorithm, according to instructions) with "interspersed" as
necessary INDUCTIVE (guiding) methods and "tools". tasks that can be solved by artificially
created neural networks in artificial intelligence systems is the restoration of the original data
set (signal, image) in terms of information (from noisy or damaged input data. Such a task can be
described as an inverse process to identifying relationships between various parameters - (
auto)associative memory.

4.3. A6cTpakTHaa moaennb peweHun 3agaum B TPU3 — ucnonbsyetr AEAYKTUBHBIE METOAbI
((«BbIBEAEHME», MO ANATOPUTMY, MO UHCTPYKLMK) C "BKpanneHnem" no mepe Heobxoammoctu
MHAOYKTUBHbIX (HaBoAALLMX) METOAOB U KUHCTPYMEHTOB». [NpocmaTpuBaeTcs aHaNorua uenemn
peweHua 3aaa4 no TPU3 c oagHMM M3 KNaccoB 3334, KOTOPYIO MOryT peLlaTb UCKYCCTBEHHO
CO3/aHHble HEMPOHHbIE CETU B CUCTEMAX UCKYCCTBEHHOIO MHTENNIeKTa — 3TO BOCCTaHOBNAEHMUE
ncxoaHoro Habopa AaHHbIX (curHana, obpasa) no Yactu uHbopmaummu (13 3ayMNAEHHbIX UK
NOBPEXKAEHHbIX BXOAHbIX AaHHbIX. TaKylo 33134y MOXHO ONMUCaTb Kak 0bpaTHbIK Npouecc K
BbIIBI€HUIO B3aMMOCBA3EN MEXAY Pa3/IMYHbIMK NapameTpamu - (aBTo)accoumnaTtuBHan NamaTb.



It is possible to apply to search for the best method, technique, standard, VLOOKUP for TRIZ
in a specific problem - THE TASK OF MINIMIZING THE ERROR of the objective function of the
key parameter. Neural networks work according to principles similar to ARIZ - achieving the
Ideal End Result (IFR), but they use not one (or several), but many micro-algorithms by Trial and
Error Method (TaEM). The set of micro-ldeal Final Results (IFR) is achieved by correcting the
weights of the links of the NN and obtaining the output value of the parameter, which, when
compared with the target parameter, will have an error (Target function), which will be
minimized with each iteration cycle of the NN until a minimum is reached, which will match the

final IFR.
BO3MOXHO NPUMEHUTb ANA NOUCKA AyYLlLero metoaa, npuéma, ctaHaapra, BIMNP ana TPU3 B

KOHKpeTHoM npobneme - SAAAYY MUHUMU3ZALUUN OLLUMNBKU uenesoit GyHKLMM KNHOYEBOTO
napameTtpa. HeupoceTtu paboTatot no cxoaHbim ¢ APU3 npuHumMnam - goctuxkeHue UaeanbHoro
KoHeuHoro Pe3ynbTtaTta (MKP), HO nucnonb3ytoT He 0aAuH (MM HECKOABKO), @ MHOXECTBO MUKPO -
anroputmoB Metoaom Mpob u Owubok (MMUO). MHoXKecTBO MUKPO - UaeanbHbiXx KOHEeYHbIX
Pe3synbtatoB (MKP), aocturaetca koppekuuein secos cesazeir HC n nonyyeHnem Ha Bbixoae
3Ha4YeHUA NapameTpa, KOTOPbIA NPU CPaBHEHUKU €ro C UeneBbiM NapameTpom byaet umeTb
owmnbky (Llenesyto pyHKLUMIO), KOTOpasa ByaeT C KarKabiM UTePaLUOHHbIM Uukaom HC
MUHUMMU3UPOBATLCA A0 AOCTUXKEHUA Min, YTO ByAeT COOTBETCTBOBaTb OKOHYaTtenbHomy UKP.
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5.1. Insufficient, partial classification of methods, tools, techniques, resources used in TRIZ.
It is possible to classify through groups of verbs that describe actions (states). (see "Linguistic
approach", paragraphs 3.2., 3.3.).

5.2. Undefined, vague hierarchy of classes, methods, tools, techniques, resources used in
TRIZ. A hierarchy is possible through groups of verbs that describe actions (states). (see
"Linguistic approach", paragraphs 3.2., 3.3.).

5.3. In the root classification, it is necessary to divide the methods, tools, techniques,
resources used in TRIZ into:

5.1. HepocrtatouHasa, 4YacTu4HaA KnaccuduKkaumua MmeToaoB, MHCTPYMEHTOB, NPUEMOB,
pecypcos, ucnonbsyembix B TPU3. BoamorkHa KnaccuduKkauma Yepes rpynnbl rnaronos,
KOTopble onucbiBaloT Aencteua (coctoaHusa). (cm. «JIMHreBucTudeckuin noaxoa», nn. 3.2., 3.3.).

5.2. He onpeaeneéHHan, pacnsbiB4aTaa nepapxma KNaccos, MeTOA0B, MHCTPYMEHTOB,
NPUEMOB, pecypcos, ucnonbsyembix B TPIA3. BoamorXKHa nepapxma yepes rpynnbl rnaronos,
KOTOpble onucbiBaloT Aencteua (coctoaHusa). (cm. «JluHreunctuyeckuin noaxoa», nn. 3.2., 3.3.).

5.3. B kopHeBOM Knaccudukaummu, Heobxoanmo AeNnUTb METoAbl, MHCTPYMEHTbI, MPUEMBI,
pecypcbl, ucnonbsyemblie B TPU3 Ha:



inductive (guiding, figurative, probabilistic) and deductive methods (algorithmic, deterministic).

5.4. Some experts have an opinion that techniques and functional resources, derivative
resources are one and the same. From this point of view, these concepts can be combined and
then the number of techniques will expand. If, however, we combine the concepts of methods,
tools, techniques, resources as possible "ACTIONS" (STATES), then "ACTIONS" will include all
these options and it will be possible to create their combined classification and class hierarchy.
(see "Linguistic approach", paragraphs 3.2., 3.3.).

MHAYKTUBHbIE (HaBoAsLIMe, 0B6pa3Hble, BEPOATHOCTHbIE) U AeAYKTUBHbIE MeToAbl
(anroputmunyeckue, AeTepMUHUPOBAHHDbIE).

5.4. Y HEKOTOpPbIX CNeunuanmcToB, CyLecTsyeT MHEHME, YTO NPUEMbI U PYHKLUMOHANbHbIE
pecypcbl, NPOU3BOAHbIE PecypcCbl 3TO OAHO U ToXe. C 3TOW TOYKKU 3PEeHUA, 3TU NOHATUA MOXKHO
06beaAUHUTL U TOTAA KONUYECTBO NPUEMOB pacwnputca. Ecam e ob6beANHUTL NOHATUA
MeTOJ0B, UHCTPYMEHTOB, NPUEMOB, PeCYpPCOB Kak BO3MOXHble «IEMCTBUA» (COCTOAHUA),
torpaa « AEUCTBUA» BkAtouaT B ceba Bce 3TU BapuaHTbl U MOXKHO ByaeT co3aaTh 06beAUHEHHYIO
X KnaccuPuKaumio n nepapxuio Knaccos. (cm. «JlnHresucTtuyeckun noaxoa», nn. 3.2., 3.3.).



5.5. Analysis of the evolution of systems (and scientific paradigms) in accordance with
empirical patterns and lines of development used in TRIZ, for greater scientific objectivity,
requires the definition of a more rigorous mathematical dependence (formalization, possible
transition to quantitative parameters) of stepwise transitions of “elementary” Systems, to more
and more perfect cause-and-effect connections.

(For example: Moore's empirical law of doubling the number of semiconductors every 2 years
(and according to David House of Intel, every 1.5 years) is quantitative.)

5.5. AHaAK3 3BONOLMK CUCTEM (M HAYYHbIX NAPaAAUIrM) B COOTBETCTBUM C SMNUPUYECKUMM
3aKOHOMEPHOCTAMU U IMHUAMMKU Pa3BUTUA, UCNONb3yemblid B TPU3, ana 6onbliein HayyHOU
0bbeKkTUBHOCTHU, TpebyeT onpeaeneHna bonee cTporo matemaTt. 3aBUCUMOCTH
(popmanuszaumum, BO3MOXKHOMY Nepexoay K KONMYeCcTBEHHbIM NapameTpam) CTyneH4YaTbix
nepexoaoB “anemeHTapHbiX” Cuctem, K Bcé bonee coBepLUeHHbIM NMPUYUHHO-CAEACTBEHHbIM
CBA3AM.

(Hanpumep: amnupuyeckuin 3akoH Mypa, no yABOEHUIO KOAKUYEeCTBa NOAYNPOBOAHUKOBbIX
3aNemMeHTOoB Kaxaple 2 roaa (a no [laBnay Xaycy u3 Intel, kaxkapie 1,5 ropa), Hocut
KOZIMYECTBEHHbIN XapaKTep.)
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6.1. To formalize inductive methods and TRIZ tools in non-technical systems, it is necessary
to use fuzzy logic methods.

Fuzzy logic is a branch of mathematics that is a generalization of classical logic and set
theory, based on the concept of a fuzzy set, first introduced by a scientist (professor at the
University of California) of Azerbaijani origin Lutfi Zadeh as an object with an element
membership function to a set that takes any values in the interval [0, 1], not just 0 or 1

6.1. ns popmanusaumm MHAYKTUBHbIX METOA0B U UHCTPYMeHTOB TPU3 B HEe TeXHUYeCKux
cucTtemax, HeobxoaAMMO UCMONb30BaHUE METOA0B HEYETKOM NOTUKM.

HeuéTtkaa noruka (aHra. fuzzy logic) — pa3aen matematuku, asaatowmumncsa obobuieHmuem
KN1aCCUYECKOMU NOTUKKU U TEOPUU MHOXKECTB, Ba3upyroWwmninca Ha NOHATUU HEYETKONo MHOXKECTBa,
BNepBble BBEAEHHOIO y4éHbiM (npodeccopom KannudopH. yHusepcuteta) azepbangaHCKoro
npoucxoxaeHua /liotou 3aae Kak obbekTa ¢ PyHKUMEN NPUHAANEIKHOCTU 3NEMEHTA KO
MHOXeCTBY, NpUHMUMatOLWen nobble 3HavyeHusa B uHTepBane [0, 1], a He Tonbko O nam 1



(in 1965 he published a fundamental work on the theory of fuzzy sets, in which he outlined the
mathematical apparatus of this theory).

Lutfi Zadeh's "fuzzy logic" was an attempt to relate mathematics to an intuitive way of
communication that people access, are guided in communication and interact with the world.

In 1973, he proposed the theory of fuzzy logic, later the theory of soft computing, and also
the theory of verbal calculations and representations (computing with words and perceptions)).

(8 1965 roay onybamMKkoBan ocHOBOMOAaratoLyo paboTty No Teopum HEHYETKUX MHOXKECTB, B
KOTOPOM U3N0XKUA MAaTEMATUYECKUIA annapaT 3TOU Teopun).

MpeanoxkeHHan /llotdu 3aae «HEeYETKasa NorMKka», bbina NONbITKOM CBA3aTb MaTEMATUKY C
MHTYUTUBHbIM CNOCOBOM KOMMYHUKaALUKU, K KOTOpOMY Atoan 06pallatoTca, PyKOBOACTBYIOTCA B
obuweHnn u B3aMmoaencTByOT C MUPOM.

B 1973 roay oH npeanoXun Teopuio He4ETKom noruku (aHra. fuzzy logic), nosgHee —
TeopPUI0 MATKUX BblMUcAeHu (aHrn. soft computing), a Takke — Teopuio BepbasibHbIX
Bbl4UCNAEHUWN U NpeacTaBaeHui (aHrn. computing with words and perceptions)).



In a person, such a factor as "attraction"” has a great influence on his mental movement and
behavior. "Drive" is one of the central concepts of the theories of psychoanalysis (as part of the
so-called theory of drives).

This is the desire to satisfy an unconscious or poorly conscious need, and therefore the
primary source of any mental movement and behavior. There are more than 100 methods for
converting fuzzy inferences at the linguistic level into computational schemes. Using formulas, a
fuzzy production rule can be represented graphically.

Y yenoseka, 6onblioe BAUAHUE HA €r0 NCUXUYECKOrO ABUXKEHUE U NOBEAEHUE OKa3blBaeT
Takou ¢akKkTop, Kak "BnedyeHue". "BneyeHune" — oaHO U3 LLeHTPaANbHbIX MOHATUIA TEOPUNA
ncMxoaHanu3a (B cocTaBe TaK Ha3biBaeMoOM TeEOpUKU APaiBOB).

3TO — CTpeMNeHue K yaA0BNAEeTBOPEHUIO HEOCO3HAaHHOM UAKU cnabo 0co3HaHHOM NoTpebHoCTH
M NOTOMY NEPBOUCTOYHUK NOOOro Nncuxmyeckoro AsuxeHuUsa u noseaeHus. Cyuiectsyert bonee
100 meToa0B Nnpeobpa3oBaHUA HEYETKMUX BbIBOAOB Ha IMHIBUCTUYECKOM YPOBHE B
Bbl4UCIUTENbHbIE cXeMbl. Ucnonb3ya ¢opmybl, HEHYETKOE NPOAYKLMOHHOE NPaBUAO MOXKHO
n3obparkatb rpapuyeckn.



When formalizing parameters in fuzzy logic systems, the socio-psychological qualities
(parameters) of an individual or community can be expressed through a relative parameter in
the range [0 ... 1], which corresponds to a range from 0 to 100% relative to any reference
quality (parameter ) individual or community.

6.2. Transition, where possible, to a complete formalization of deductive methods in terms
of mathematical logic. For technical Systems in ARIZ, the initial formal description in terms of
first-order logic may look like this:

Mpu popmannsaLum napameTpoB B CUCTEMAX HEHYETKOM IOTUKKU, COLLMANBbHO-
NCUXO/IOTUYECKUe KavecTBa (napameTpbl) AMYHOCTU UAKU COODOLLLECTBA, MOXKET BbiparKaTbCA
Yyepe3 OTHOCUTENbHbIM NapameTp B AmMana3oHe [0 ... 1], yTo cooTBeTcTBYET AMana3oHy ot 0 Ao
100% oTHOCUTENbHO KaKoro-nMbo aTaNoOHHOro KayecTtea (napameTpa) AMYHOCTU UK
coobuecTsa.

6.2. Mepexop, rae 3To BO3MOXHO, K NOAHOU popmanunsaumnum AeayKTUBHbIX METOA0B B
TepMUHaxX matemaTudeckom norukn. na texHudyecknx Cuctem B APU3, HavyanbHoe
dopmanbHOe onucaHue B TePMUHAX NOMMKKU NEPBOro NOPAAKa, MOXET UMETb TaKoM BUA,:



WFF G1: P(f(S), 01), true. P (Positive) - a predicate that reflects the desired effect of the Subject (S)
on the Object 1 (01) (Cause / Effect). (Well-formed formula (WFF)).

WFF G2: N(f(S), 02), true. N (Negative) - a predicate that reflects the undesirable effect of the
Subject (S) on the Object 2 (02) (Cause / Effect). A contradiction arises between the predicates P

and N, the same Subject performs the desired action on Object 1 and the undesirable action on
Object 2.

WFF G3: M(f(SX), S), true. M (Modifer) - a predicate that reflects the modifying effect of the Subject
X (SX) (Cause) on the Subject (S) (Consequence), to eliminate the contradiction between the

redicates P and N. o 5 5
Ne G1: P(f(C), 01), uctuHa. P (Positive) - npeaukat, otobparkatowmnii xenatesbHOe BO3aenCcTBUE

CybbekTa (C) Ha O6bekT 1 (01) (Mpuununa/Cneacreue).(MpaBunbHo noctpoeHHaa ¢opmyna (MNMP)).

NN® G2: N(f(C), 02) , uctuna. N (Negative) - npeauKaT, oTobpaXKkatowuin HexkenaTebHoe
Bo3geiicTeue CybbekTa (C) Ha O6beKT 2 (02)(Mpuunna/Cneacrteue). Mexay npeaukatamu P u N
BO3HUKAET NPoTUBOpPEUYnEe, 0AuH U TOT XKe CyObeKT NponsBoauT Kenaemoe aencrtesme Ha ObbekT 1 u
HeXenatenbHoe aAecteue Ha ObbekKT 2.

nN® G3: M(f(CX), C), uictuna. M (Modifer) - npegukat, otobpaxKatowun moaubuumpyoulee
Bo3aenctamne Cyobvekra X (CX) (MpuunHa) Ha CybbekT (C)(CheactBue), ana yctpaHeHUs
npoTuBopeuna, mexay npeamkaramm P u N.



WFF G4: M(f(SX), S) A N(f(S), 02) > MN(f(SSX), 02), true. MN (Modification Negative) - a new
predicate that displays the conjunction of two predicates M(f(SX), S) and N(f(S), O2) , which
takes the value "true" for some desired values of SX from the set. T, at which the predicate
N(f(S), O2) takes the value "false". The truth set T for a predicate is the intersection of the truth
set of the predicate M(f(SX), S) - T1 and the set of false values N(f(S), 02) - T2, thatis, T=T1nT2.

WFF G5: MN(f(SSX), 02) = =N(f(-S), =-02), true, logical equivalence or equivalent, reflects the
achieved positive result.

NNe G4: M(f(CX), C) A N(f(C), 02) => MN(f(CCX), 02), uctuHa. MN (Modification Negative) -
HOBbIM NpeanKaT, oTobparkatoLiuii KoHbloHKUMIO ABYyX npeaunkaTtoB M(f(CX), C) n N(f(C), 02),
KOTOPbIA NPUHMMAET 3HAYEHUE KUCTUHA» NPU HEKOTOPbIX MCKOMbBIX 3Ha4YeHUAaX CX u3s mHoxX. T,
npu kKotopbix npeaukat N(f(C), O2) npuHumaeT 3HaYeHUe «NoXb». MHOXKecTBOM UCTUHHOCTU T
ANA NpeAuKaTa ABAAETCA nepecevyeHue mHoxKectBa UCTUHHOCTU npeaukaTta M(f(CX),C) — Tl u
MHO»ecTBa NoXHbix 3HaYeHui N(f(C), 02) — T2, Toecte T=T1 N T2.

NN® G5: MN(f(CCX), 02) = -N(f(-C), ~02), uctuHa, nornyeckaa paBHO3HAYHOCTb U/IN
3KBMBANEHLUMUA, OTOOpaXKaeT AOCTUTHYTbIA NONOXKUTENbHbIN pPe3ynbTaT.
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7.1. "De facto", Heinrich Saulovich Altshuller created "CLASS LOGIC bypassing (eliminating,
avoiding) the contradiction (conflict) existing in the system", which, with the appropriate
mathematical formalization, should take its place in science (perhaps in the group of non-
classical logics).

Currently, work on the development, formalization, practical. application of this type of logic
to solve specific problems, continues by his students, colleagues and followers in many
countries.

The disadvantage of TRIZ is the insufficient formalization and development logical and

7.1. "Ne-dakto", N'eHpux Caynosuy Anbtwynnep cosaan "KNACC JIOMTUK obxopaa
(ycTpaHeHUus, n3beraHusa) cyLLEeCTBYIOLLLEro B CUCTEME NPOoTUBOpPeYna (KOHGAUKTA)", KOTopbIH
NPU COOTBETCTBYIOLLEN MaTEMATUHECKOU POPManM3aLUM A0NKEH 3aHATb MECTO B HayKe
(B0O3MOXKHO B rpynne Heknaccu4eckux Noruk).

B HacToAlee Bpemsa, paboTta no pa3sutuio, GopmanmnsaLum, NPakTU4. NPUMEHEHUIO 3TOro
BUAa NOTUKWU ANA pelleHUA KOHKPETHbIX 33434, NPOAO/XKAETCA ero ydeHUKammu, Konneramu u
nocneaoBaTteNs MM BO MHOTUX CTPaHax.

Hepoctatkom TPU3 asnsaetca HegoctatouHasa ¢opmanmnsauna n pasBuTue 10rMKo -



logical and mathematical apparatus, using deductive methods, where the Consequence is
determined. In the case of using inductive methods (where the Corollary is probabilistic), the
formalization must be described in terms of again the theory of fuzzy logic. Insufficiently
interconnected description of the TRIZ system.

The mathematical (formal, algorithmic, logically determined) description is partially fulfilled.
These shortcomings hinder the recognition of TRIZ by the scientific community as an
interdisciplinary science or a new non-classical group of logicians. (Today, TRIZ is not included in
the list of interdisciplinary sciences or the group of non-classical logics).

MaTemMaTM4YeCcKoro annapaTa, NP1 UCNONAb30BaHUKU AeAYKTUBHbIX MeToa0B, rae Cheacreue
NeTepMUHUPOBAHO. B cryyae e ucnonb3oBaHUA MHAYKTUBHbIX MeToaoB (rae Cheacrteue HOCUT
BEPOATHOCTHbIN XapaKTep), dopmanunsaLunio HeobxoAUMO OCyLLLECTBNATbL Ha OCHOBE TEOPUU
HEe4YETKOM Noruku. He AocTaTouHO B3auMOCBA3aHHOE onucaHue cuctemol TPA3.

MaTtemaTtuyeckoe (popmanbHoe, aATOPUTMUYECKOE, 10TUY. AeTEPMUH.) ONUCaHUe
BbIMNO/IHEHO YaCTUYHO. ITU HEAOCTaTKKU cCAepPKMBAIOT Npu3HaHue TPU3 Hay4yHbim coobuiecTtBom
KaK MeXAUCLUNINHAPHON HAaYKU MAU HOBOW HEKNACCUYEeCKoM rpynnoi noruk. (Ha ceroaHAawHum
AeHb, TPU3 B cCNUCOK MeXXAUCUUNAUHAPHDBIX HaYK WAK TPYNNY HEKNACCUYECKUX NOTUK He



7.2. At the same time, the methodology of ARIZ and TRIZ actively uses in practice the laws of

philosophy, logic, psychology, conflictology, linguistics (lexicology, semantics), and cognitive
science.

(Reference: Cognitive science, cognitive science (lat. cognitio "cognition") is an interdisciplinary
scientific direction that combines the theory of knowledge, cognitive psychology,
neurophysiology, cognitive linguistics, non-verbal communication and the theory of artificial
intelligence. Refers to transdisciplinary research, interdisciplinary science, cognitive science ).

7.2. Tlpu atom, metogonorua APU3 u TPU3 akTMBHO UCNOAb3YyeT HA NPAaKTUKE 3aKOHbI

dunocopumn, NOrMKKU, NCUXONOTUU, KOHPAUKTONOTUU, NUHTBUCTUKU (NE€KCUKONOTUN, CEMAHTUKHK),
KOTHUTUBUCTUKMN.

(CnpaBka: KOrHUTUBUCTUKA, KOTHUTUBHAA HayKa (naT. cognitio «no3HaHMe») — 3To
MEeXXAUCUUNAUHAPHOE Hay4YHOe HanpaBseHue, obbeguHaoLEee TeOPUO NO3HaHUA,
KOFTHUTUBHYIO NCUXONOTUIO, HEMPOPU3IUONOTUIO, KOTHUTUBHYIO IMHIBUCTUKY, HEBepbanbHYyIO
KOMMYHUKaLMIO U TEOPUIO UCKYCCTBEHHOro MHTenneKkTa. OTHOCUTCA K TPpaHCAUCLUNAUHAPHbBIM
NccnepoBaHUAM, MeXAUCLUUNANHAPHAA HayKa, KOTHUTUBHAA HayKa).



7.3. To understand what the TRIZ methodology lacks for recognition by the scientific
community as an interdisciplinary science, a comparative analysis is needed, the purpose of
which is to determine the compliance of the TRIZ principles with the criteria accepted in science
and the scientific method of research. (See Tables 9, 10. The tables contain a subjective
assessment on a ten-point scale).

Science is an activity aimed at developing and systematizing objective knowledge about
reality. The scientific method is a system of categories, values, regulative principles, methods of
justification, models, etc., which guide the scientific community in its activities.

7.3. Y4T1006bI NOHATL, Yero He xBaTaeT metoaonorun TPU3 ana NnPpU3HAHUA HaYYHbIM
CO0OLWECTBOM, Kak MEXAUCLUUNIMHAPHOM HAaYKU, HEOBX0AMM CPaBHUTENbHbIM aHANNU3, LEeNbio
KOTOpPOro ABNAeTCA onpeaeneHue coorsetcTtaua npuHumunos TPU3 kputepuam, NPpUHATLIM B
HayKe U HaydHOMY meToay uccnegosaHuid. (Cm. Tabauupbl 9, 10. B Tabaunuax nsnoxeHa
cybbeKTUuBHaA oueHKa no AecatubannbHOM WKane).

Hayka — 310 AeATenbHOCTb, HanpaBneHHaA Ha BblPaboTKy U cuctematusaumio 06 beKTUBHbIX
3HaHWUMN O AEUCTBUTENbHOCTU. Hay4YHbIM MeToa — 3TO CUCTeMA KaTeropuu, LeHHOCTEN,
PEerynaTUBHbIX NPUHLKMNOB, MeTOA0B 060CHOBaHMA, 0OPa3LOB U T. A., KOTOPbIMMU
PYKOBOACTBYETCA B CBOEM AeATeNbHOCTU Hay4yHOoe coobLiecTBo.



MNe Science suggests Score TRIZ
Hayea npexnonaraer Bann TPH3
01. | Collection of fact= {Coop daxros. 10 Collection of patent and mwentive solubons {Coop matesrsnmx B HzoDpeTaTempcER:

PEIIEENH.

02. | Eegular updates of facts. g Correction, expansion, npdatmg of methods for sohang imrentive problems mn printed
Perymaproe o0HOETSHRE GEETOE. pubhicabons, articles on websites and mapazmes_ at conferences.
Foppermes, pacompesme 00EDENEHNE METOOOE PeIIeHHT HOOPETATENLCERN Za0ad B
METATHEDT HETAHTY, CTATRET HA CABTaX B EYPEATAY, Ha EORepe .
03. | Systematrzation. 5 The systematization of patent and inventive solohons 15 msufficient (the momber of
CHeTenaTHEaS. patents and applications m the world 1= approaching 20 mallion).
CHCTEMATHEAIMNY MaTeHTHRIX H HIOOPETAaTENECENXK pPOOEHEE — HeAOCTITONHAL
{KOMHMMECTED NETEHTOE H 335E0K B MEpe NpEomrsaeTcs E 20 o).
04. | Cotical anaby=s. 3 HE. Altshuller coficized harshly and constructively, upon presemtatiom of clear
F perreecsom anams. evidence, he agread. The corrent state of eoricrzm of TRIZ “bottlenacks™ 15 not percerved
constructrvely by everyone.
I'C. Amprooyinep EpSTRECEAN EECTEKO B EOHCTPYETHEHO, NDHE OPETLIENIEHEE SEHED
O0EAZATENECTE, COTMAmMATcE. CoEpeMesHOe COCTORHNS EPHTHER Sy3KEC: MECT 1EPFLJ,
H2 ECE EOCIPHHNMERT KOHCTPYETREHD.
03. | Generahizahions. 5 Generalizations of patent and mventve solubons, to develop methods for solving
Ooobmenmns. problems, are already starting to lag behind the pace of development of science and

technology. Generahzation of the ARLY methodology to logical chams m the works of
V. Petrov. Generabzaton of empimcal experience mn the pattems of systems
development.

ODoDmeEERs MATEHTHRIX B HOOPOTATENECERN POIISHNE, 08 ERPaDOTER METOAOE
PEINEHRT NPOOIe — VKR HA9HEAST OTCTAEATE OT TEMIIDE PASEHTHA HIVEH H TEXHHEH.
Oooomesse meromonorms APH3 noresecesnam menoseaw & paborax B. [lerposa
Ooo0meERE SMITHPRYECKors ONETA B 23aK0H0MEPHOCTE PAZENTHE CHCTEM.

Table 9. Science.
(Sub. assessment
of TRIZ
compliance with
the following
criteria:

(48/80) *100% =
60%).

Tabauua 9.
Hayka. (Cybwb.
OLEeHKa
COOTBETCTBUA
TPU3 Takum
KPUTEPUAM:
(48/80) *100% =
60 %).



06.

Synthexiz of new lmowledse that descmbes observed
natural or social phenomena and mdieates canse-and-effect
relatiomslops. wihach allows forecastmg.
CoETe: HOERIX  IHaHEH, EOTODLIS
HADMEOJAEMEIE MPHPONHEE HH 00ISCTECHHERS ARENSHET B
VEIIEEAOT Hi OPEEHEEEO-CTSOCTESHHEIE CESSH, 9TO
OOZEQIEST OCYVIIECTERTE MPOTHOSHPOE AHHE,

I CETEAHYT

There 1= a forecasting of the development of systems but these are mostly empinical
patterms, based on previous experience, mathematical formalization 15 sorely lacking.
[MporgozHposaEms PESERTHEY CHCTSM 8CTh, HO 3T0 E DOJBIISH 9acTH SMITHDHETSCEHE
ZAEOHOMENEICTH, HA OCHOES NPeIEITVINErD ONEITA, OCTPO He XEITIST MATEMITHIECKOH
deopasanEz AT

[Npre=ranme HayIHERN COOOMECTEOSL

07. | Hypotheses that descnibe a zat of observed facts and are not There are no refutations, but the regulanties are mostly empmeal thers 15 an acute lack
refuted by expermments are recosmzed as laws of nature or of mathematical formahzation
socety. Onpopeposespl He HAMOAASTCd, HCO H ZEK0HOMEPHOCTH OO OONBIISH SacTH
['EmoTezsl,  KOTOpRIE — ONHCEIERRT — COEOEYIIHOCTE IMIHPHIECERS, OCTPO He XESTAST H (OpMATTHE AN
HAOMOJEEMEDE GEETOE 2H 2 HE  OOpOBepTENOTCE
SECTIEPHMSHTAME, MPHIHIEOTCE Z3E0OHAME OPHpOSEl HEIH
oOImecTES.

08. | Eecopnition by the scwentfic compomty. The abzence of a determimshic mathematical apparatus. Ideally, when the determumizm

of the theory 15 formed by umambgnously defined can=al relatiomshps. Althoosh there
are examples (quanbiom field theory, for example when capsal relahomships are
probabilishe. the same applies to fuzry logic theory).

COrcyTeTEse APTEpMEHEPOEAHEOTO MaTeMITHISCKOTD anmapara. Haeamsmo, Eorma
APTEpMPEHRPOEAHHOCTE TEOPHE (GOpPMEpPYIOT OQHOSHAYHD ONpeIeTEHHEE NpETHHEC-
CIEACTESHHEIS CES3H. ALOTH 8CTh NPHMEDE! (EEAHTORAY TEOPHEH 0T, HanpEMe], EOTH3
IPEIHEEC-CIEACTECHEERE CEAZH HMEIOT ESPOSTHEDCTHEIN XAPaETep, TO e OTHOCHTCS H
E TEOpHHE HeSETHOH JOTHEH).




Az The scenfific mefhod inclades SooTe TRIL
HayeEnE MeTo] EXTR9EET B (el Bamnn TPH3
0l | Ways to study phenomesa. 1] Identification of the problem and UNGersANGINg Of (he Sisation
CI0CO6E HOCTSI0EAHNE §EHOMERDE. Documentation, goal setting and planninz, modeling. Decomposition of the
selacted task, division into separate subtazks. Synthesis - generation of ideas
for solution=. Evaluation and selection of the optimal solution idea
Ewaluation of the evolutionary potential of the sysiem Evaluation of varions
risks aszociated with the practical implementation of the sehation
BRIENeHH: NpoSIeMEl H OOEEMIEEE CHTYIOEE. [JOEYMEHTHDOEAHHE,
MOCTAHOEXA NEMeH H MTAREPOEANHS, MOJOTHPOEAHHS JEEOMINIHINE
ERCPEHEON 33739H, [RARHHE HA OTAENRHED: DONEASIH. CHHTE: -
TeHSDAIE BIeH pelrerrE. DNeEEa B BRG0P ONTHMATEHOE HE6H DTt eEmy.
OmesEa SEQDOUHOHHOTD OOTEHOHATA CBCTeMEl (OUSHEA POImEMHEELR
PECEDE, COMYTCTEVEIMIMNE MPAETHYECKOMY EEEAPEHHMN) PElIeHRT.
il | Systemanzation of new and previously acqumed knenw]edge. i There 12 some mcoberencs of mdmwidual methods, ialation rom each other
CHCTEMATHEANEE HOERLE H TONYHEHHER PaHs: IHAKEH. EcTs HEXOTOpAE HECEXIHOCTE OTIEIERHER METOR0E, HEONHPOEAREOCTS YT
OT OpyTa
3. | Comechon of new and previously acquired knowledze. i comectoon of kmowledge 13 diffcult due to the lack of 2 umbed bazes
K OoppeETHPOEEY HOELIK B MOV IEEELY PAESS THARRE {library) of TEIZ knowledgs.
EOppeETHPOEER IHAHWH ZATPYOHEHR, HI-3d OTCYTCTEHE SIHEOE Gaisl
(GHETROTERR) ZHAHEE mo TPHI.
4. | Inferences and conclmEwmns are made wimg the mles and principles of | There 15 subpective perception of the abserver
reazoming based on empirical (obzserved and meazured) data about the IIpECYTCTEYET CYOLEETHERDCTE EOCIDAATHE BAGMHNIATSIT
alject
VMOIADOYeHHE H EREOIS] QEMEKTCE ¢ OOMOUER OPIEHT H
NPEEIMNOE PACCYETSHEE HA OCHOES SMITHPHERCKER (HAGMMIARMETY H
HIMEPSEMETR | TANHHEE 06 0FREKTE

7.4. Scientific
method. Table 10.
(Subject. assessment
of TRIZ compliance
with the following
criteria:

(95/120) *100% =
79.17%).

7.4. HayuyHbiU
mertoa. Tabauua 10.
(CybbeKT. oueHKa
cooTsetcTeua TPU3
TaKUM KPUTEPUAM:
(95/120) *100% =
79,17 %).



3. | Ubzerratons and expenments are the basis for obtamms data. 10 165, detimtely.
Eaz0i TOTyHeHNT SAHEKY SETG0TCE HAGTIISHEE H 3ECIRIHMEETEL 3, HeCOMHEHHD.

e, | To explam the observed facts, hypothesss are put forward and theanes | 25, bt there 1= a lot of subjectivity, depending on the leved of knowledgs
are bkt and experience of the rezearcher.

JnE obRECEEHHET EAGMEOSARMEIY $2ETOE ER[IEHTANTCE [HIOTEZH H Ja, HO OpPBECYTCTEYET GONBIIRE CYGREXTHEHOCTE, I2EHCEINAS OT YPOEHE
CTPOSTCE TROPHHE THAHMH H OMIETA HOCIRA0EATENL

7. | Un the bans of ypotheses and thearses are boilt, 2 mocel of the object | 1es, bat there 1= a Lot of subjectivaty, depending on the level of knowledgs
under study is built and experience of the researcher,

Ha OCHOEZEHH THODOTET H CTPOSICE TEODHH CIDOMTCE MOgSTR A3, HO OpECYTCTEYST GONBIIRE CYSREXTHEHOCTE, IAEHCEINAS OT YPOBHE
HIYI2EMOr 0 06BERTA IEHAEFH H (IETA HOCIRA0EATRNS.

&, | The requrement of objectivity, excludmg the sobjectnve miterpretation | 5 The obedtrraty of the imterpretatson of the results 1s difhcuolt, there s
of the resuli=. subjectivity, depending on the level of kmowledpe and experience of the
TpeGoEaEme  OOLEETHEROCTH,  HOUTHMAMIe: — CYOREETHEEDS researcher.

TOAEQEAHHE PEIyIETATOE. DS HEETHEEDCTE TOOEDEAERST PEIYARTATOE JATPYOHEHA, T.2 NPHCYICTEYET
CYSLEETHEROCTE, JAEBCINAE 0T YPOERE EHANMHE B OOETA BCCIST0EITELE.

U2, | Any statements should mot be taken on farth, even i they come oom | 5 In teaching, stodents can take on farth any not entrely comect statements
reputable sclentists. coming from the teacher, due to the logical model of the subject that has not
He 30sHL NpHHMMATECE Ha EEpY KIEHS-MHGO VIESDEISHHE, JLE: vet developed
SCIH OHH HCUOJST 0T AETOPHTETHEIT YHEHEDL E 06yIeHHH, TURIEeCT MOTYT IPHEMMAKT HA EEPY KAKHe-THG0 HE COECEM

KOPPEETHEE YTERMENRHMT, BCIONANIHE 0T NPEODIAEATENR, E CHAY He
CICGEHEISEHRCT SINE TOTHYRCKDH MOIETH MpegMeTa.




10, | To ensure moependent vermhcahon, obsenahon: are doqumented, and | 10 1es, of course, no ane hides the secrets of Fiow he process of solving the

all initial data, methods and research resnlts are made available to other problem went.
sCientisis. 3, HeCOMHEHHO, CEEPETOE, EIE NPUR0IET OpMIece PENeHHT MpooIesl
Ine  oGeCOE9eEEY  BEZ2EMCHMOH — ODOEEPEH  OPOE0IMTCE HHETO HE TAHT.

IOEVMEHTHPOEAEES H3GMHZeEEH, 05eCIeHEIOTCE SOCTYIHOCTE QT
OPYTHE VUEHEE ECER HCROSHEK JAHHED, METONEE H PEIVABTATOE

HOCTENOEAHNH.

11, | Independent veniwaton allows not only to obfam adotomal | 10 1 a5, undouttedly, the raprocucton of obzarvaton | PXperience, expermisnt)
comfirmation by reproducms experiments, but alzo to critically asasss is the basis.
the degree of adequacy (validity’) of experiments and resolts in relation Ja, HECOMBEHED, EOCOPOHEESIEHNE HAGMIISHNE (MIETA, SECTIEDHAMEHTA)
to the theory being tested. TEEHRT B 0CHOES.

Hezasnomas OROEEpEA OEMNEST HE TOHIEED IIOIEIR
OO IHETETRHOE O ITEEPE e HHE IJ:F]'EI.[ BOCOROHEE ST

3ECOPQEMEETOE, B0 H KPETEYS(KH OUSHHTE CTENEEhR AMSKEATHOCTH
(EAMEOHOCTH) 3JECDEPHMEHTOE H PEIVARTATOE OO0 OTHOMEHHN E

MPOESPAEMOHE TeOpHE.
L} | The phlpsophacal bans of the modem scientific method 15 dogscal | 10 1 es, undoubtedly, coservation (expenment, experiment] 1= the bases.
poaitivism {neopositivizm) and postpositiviam . Both of theze directions A3, BeCOMHEHIO, EADME0EEME (ONEIT, IECNEPHMEHT) MEEHT E OCHOES

consider observation (experiment, expermment} to be the criterion of
truth, but they differ in interpretations of which bhypothesis can be
conzidered scientific.

FunocodCEoH OCHOECH COEPEMEEEOID HAVYHOTD METONA CITYEAT
IOTHYSCKHEE DOSHTHEEIM (HeONOSHTHEEIM) H IMOCTIOSHTHER=M. (&2
3TH HANPAETEHHE KPETEPHEM HCTHEE CYHTIHT HAGNBMINEHME (OMEIT,
JCLORPHEMERET], B0 PACKOOATCE E TPAKTOEERK, EAEVED THIIOTEIY
MOy CTHMO CUMTATE HIy IR0
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