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HOBWU3HY UHOpMaUnu, reHepupyemou cucremamm UW.
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01. Meanings, the “Knowledge Production Model” as a formal carrier of meaning,
the use of the “Knowledge Production Model” in TRIZ tools, the need to create an
expert reference database of meanings built on the “Knowledge Production
Model” to verify Al responses in various areas of human activity.

01.01. There are many lengthy descriptions of the concept of meaning:

01. Cmbicnbl, «MpoaykKUuMOHHAA MoAenb 3HaAHUA» KakK popManbHbIM HOCUTENb CMbICNa,
ucnonb3oBaHue «lMpoaykunoHHas moaenb 3HaHUA» B UHCTpyMeHTax TPUS,
HeobXxoAMMOCTb CO34aHUA IKCNEePTHOM 3TaNOHHOM 0a3bl AaHHbLIX CMbICIOB,
NOCTPOEHHbIX Ha «[MpoayKUMOHHON MoAenun 3HaHUA» AnA Bepudukauum oteetosB U B
pa3nnUYHbIX O6nacTaAx YenoBe4YeCKkou AeATeNbLHOCTU.

01.01. CywecTByeT MHOXECTBO NPOCTPaHHbIX ONUCAHUU NOHATUA CMbICHI:
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e Linguistic meanings in languages are unigue, as they are meaningful
carriers of thoughts, images, information messages.

e Semantics (from other Greek onuavTikég "denoting”) is a branch of
linguistics that studies the semantic meaning of language units. Semantic
analysis is used as a learning tool. SEMANTICS, in the broad sense of the
word, is the analysis of the relationship between linguistic expressions and
the world, real or imaginary, as well as this relationship itself (cf. an
expression like the semantics of a word) and the totality of such
relationships (thus, one can talk about the semantics of a certain
language).

e Formalization of meanings occurs due to pre-linguistic meanings
accumulated in linguistic meanings of different levels, symbols, as well as
associations potentiated by the organization of the speech flow.

e JINHrBUCTUYECKNE CMbICIIbI B A3blKaX YHUKalbHbI, TAK KaK OHM IBASAAKOTCA OCMbICIIEHHbIMU HOCUTENAMMU
Mbicrien, obpa3oB, MHHPOPMALUOHHbIX NOCLISNOB.

eCemMaHTuKa (0T Ap.-rpey. onUaAvTIKOC «0bo3HavaWwmmn» ) — pasgen JIMHIBUCTUKN, N3ydatoLmMn CMbICIIOBOE 3HAYEHNE
eavHuL si3blka. B kauecTBe MHCTPYMEHTA U3yYeHUA MPUMEHSAIOT cemMaHTndeckmn ananmis. CEMAHTUKA, B lunpokom
CMbICSIE CITOBa — aHanm3 OTHOLLUEHNSI MeXAY S3bIKOBbIMU BbIPAXXEHUAMU U MUPOM, pearbHbIM UK BOOOpakaembiM, a
TakXe CaMO 9TO OTHOLUEHME (CP. BblpaXXeHne Tuna ceMaHTMKa CrnoBa) U COBOKYMHOCTb TakMX OTHOLLEHUIN (Tak, MOXHO
FOBOPUTb O CEMaHTUKE HEKOTOPOIro A3blKa).

e dopmanusaumnsi CMbICNOB NpoucxoauT bnarogaps A0A3bIKOBbIM CMbICaM, akkyMyrnMpoBaHHbIM B A3bIKOBbIX
3HAYEHMAX Pa3HOro ypoBHS, CMMBOMax, a Takke accoumaumnax, NnoTeHUMPOBaHHbIX OpraH1U3aunen pevyeBoro noToka.
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e The meaning is the essence of a phenomenon in a
broad context of reality, an inexhaustible totality (as
opposed to meaning, which is exhaustible) of all mental
(conscious) cognitive processes associated with a
word.

Meanings dominate meanings.
e The meaning of the phenomenon justifies the
existence of the phenomenon, as it determines its place
In a certain integrity, introduces the "part-whole"
relationship, makes it necessary as part of this integrity.

e CMbICN — CYLIHOCTb DEHOMEHA B LLUMPOKOM KOHTEKCTE pearibHOCTU, He ucyepnaHHas
COBOKYMHOCTL (B OTIIM4YME OT 3HAYEHUSA, KOTOPOE UCYEPNAEMO) BCEX MCUXUYECKNX
(co3HaTerbHbIX) KOTHUTUBHbIX NPOLECCOB, CBA3aHHbLIX CO CITOBOM.

CMbIcnbl AOMUHUPYIOT HA4 3HAYEHUAMM.
e Cmbicn peHOMeHa onpaBabiBaeT cyllecTBOBaHNE peHOMEHa, Tak Kak onpeaensieT ero MecTto
B HEKOTOPOW LIeNOCTHOCTWN, BBOAUT OTHOLLUEHUSA «HacTb—LIenoey, genaeTt ero Heobxoanmbim B
KayecTBe 4YacTu 3TOWN LLeNOCTHOCTW.
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Meanings dominate meanings.

JAPYCAMTS
HE T POBODBAA -

e Meaning is also called the imaginary or real purpose
of any things, words, concepts or actions, laid down by
a specific person or community.

e The opposite of meaning is meaninglessness, or
the absence of a specific purpose (consequence).
e Meaning can mean goal-setting, as well as the
result (consequence) of any action.

e CMbICNOM TakXe Ha3biBalOT MHUMOE UMK pearnbHOe nNpeaHa3HavYeHne Kakmx-nmbo BeLlen,
CI10B, MOHATUN UINN OEUCTBUIN, 3aNOXXEHHOE KOHKPETHOW NTIMYHOCTLIO UK OBLLIHOCTLIO.

e [IpOTMBOMNONOXHOCTLIO CMbICHA ABIseTCA OeCCMbICNEHHOCTb, UM OTCYTCTBUE
KOHKpPeTHOro npeagHasHa4vyeHus (cneacrteun).

e [loa cMbICNIOM MOXET NnoapasymMeBaThbCd, LerienonaraHue, a Takxke pesynbTtar
(cnepcTBMe) Kakoro-nmdo AeUCcTBUA.
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e In other Slavic languages, "meaning" can mean sensation (consequence of
exposure) (Czech. Smysl).

Feelings-sensations are internal feelings that come to a person through the
kinesthetic channel of perception or through the kinesthetic representational
system.

e |n addition to real feelings, people often talk about their metaphorical
feelings: a feeling of freedom or constraint, a feeling of a light body or a feeling
of a load on the soul, a feeling of flight or mental pain.

e Such feelings-sensations, although they are rather psychological
metaphors, often acquire the status of a life reality: people are ready to pay for
ointments that give a feeling of a light body, and turn to psychotherapists about
mental pain.

e B Opyrnx cnaBAHCKMX A3blkax «CMbICH» MOXET O3Ha4aTb oLyleHune (nocrneacrene oT BO34eNCTBUSA) (YeLl.
Smysl).

YyBCTBa-OLLYLLIEHUS - BHYTPEHHWE YyBCTBa, KOTOPbIE MPUXOAUT K YEerioBeKY Yepes KNHECTETUYECKUN KaHarn
BOCNPUATUA NNOO Yepe3 KUHEeCTETUYECKYHO penpe3eHTaTUBHYI0 CUCTEMY.

e Kpome pearibHbIX OLLYLLEHWI, NI0AM YacTOo pacckasbiBaloT O CBOMX MeTadpoOpUYEeCKUX OLLYLLEHUSAX: OLLYLLEHNN
cB0OObl NN CTECHEHHOCTH, OLLYLLIEHUWM NErkoro Tena unm owyuleHns rpysa Ha gywe, ob ouwlyueHum noneta unm o
aywesHon donu.

e Takue 4yBCTBaA-OLLYLLEHUSA, XOTHA U ABMSAOTCS CKOpee NCUXoriormyeckumm metadpopamm, Hepeako npmodpertaroT
cTaTyC XWU3HEHHOW peanbHOCTU: 04N rOTOBbI NIIAaTUTb 3a Masu, Aatowuye OLLyLLEeHWEe NIErkoro Tena, u obpaliarTcs K
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e Meaning is an implied concept and it directly depends on
knowledge about the subject.

- HETPYCTH S CRRRR L e An unfamllllar thlng may seem meanmg!ess If you do not know
- PAHO WA NO3IHO BCE CTAHET gl how to use it, that is, how you can benefit from it.

NOHSATHO, BCE CTAHET HA CBOM MECTA : & o And, conversely, out of ignorance, a thing can be endowed with

W BLICTPOATGA D ERHHYIO WPAGHDYIY oy : false useful qualities and, from this point of view, have a
CXEMY. KAK KPYHEBA. CTAHET NOHSTHO, ; meaningful meaning.
3AYEM BCE BIAD HYIHO, NOTOMY s

4T0 BCE EYIET NPABHABHO. e - Do not be sad, - said Alice. “Sooner or later, everything will

become clear, everything will fall into place and line up in a single
beautiful scheme, like lace.

It will become clear why everything was needed, because everything will be right.("Alice in Wonderland" by L. Carroll)
e Human activity, forms different meanings. These can be meanings related to: society, psychology, business,
advertising, marketing, law, technology, engineering, physics, chemistry, biology, mathematics, and other sciences.

e CMbICcn — 3TO NOHATUE NoApa3yMeBaeMoe M OHO NPSAMO 3aBMCUT OT 3HAHUI O NpeaMerTe.

e He3Hakomas Bellb MOXET nokasaTbCsl 6€CCMbICIIEHHOW, eCNIU HeN3BECTHO, KakK el Nofib30BaTbCH, TO
€CTb KaK MOXHO U3BIieYb U3 HEE NMOSIb3Y.

e |/, HAOOOPOT, N0 HE3HAHMIO BELLb MOXET HaAensaTbCA NOXHbIMU NOJIe3HbIMU KayecTBaMM 1 obnagatb, C
3TOW TOYKMN 3pEHNSA, 3HAYUMbIM CMbICIIOM.

e Yenoeyeckas oesaTenbHOCTb, hOpMUPYET pas3nnyHbie CMbICHbIL. 3TO MOTYT ObiTb CMbICHbI, OTHOCALLIMECS K:
couuymy, Nncuxonorumn, busHecy, pekname, MapKeTUHry, lopucnpyaeHunn, TeXHukKe, UHXXeHepuu, cousuke,
XUMumn, Guonorun, MaTtemaTuke n ap. Haykam.
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e Pragmatism - a view according to which everything is determined by vital utility (meaning becomes a value), practically
useful results, in this sense - by practice. Practice, and nothing but practice, is the criterion of truth and semantic significance.
e Meanings can reflect sensations (something affects something and something changes), connections,
relationships, actions, goals, consequences.

Meanings can have both useful, desirable qualities, and undesirable qualities, from the point of view of a person.

e For example: Do Goldberg machines (devices that perform very simple actions in an extremely complex way
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- usually through a long sequence
of "domino" interactions) make
sense?

Yes, there is a meaning, but there
IS no rationality in actions - the
value of the result does not justify
the complexity of the Goldberg
machine.

8T8
BOOK (M) DAPNG
SOLO BRCKS (N) ON HEAD OF TAXANYER
(O), KNOTHING HIM COLD =

e [lparmaTtunam - B3rnsa4, cornacHo KOTOpoMy BCe ornpenenaeTcs KXM3HEHHO NOJIe3HOCTbLH (CMbICH CTaAaHOBUTCA LLEeHHOCTbHO),
NpPaKTUYeCKN NonesHbIMU pedyrbTaTaMmn, B 9TOM CMbICIE - NPaKTUKOW. [1pakTuka, N HAYEro Kpome npakTUKn - KPUTEPUN UCTUHLI K
CMbICJTOBOM 3HAYMMOCTH.

e CMmbICnbl MOryT oTobpaxaTh owyLweHnUs (He4To BO3AeMNCTBYET Ha YTO-TO U YTO-TO MEHAeTCA), CBA3U, OTHOLLUEHUH,
AeUCTBUA, uenun, cneacrTBus.

CwMblicnbl MoryT obnagaTtb Kak NOyie3HbIMU, XKefaTeNbHbIMU KadyeCcTBaMMU, TaK U HeXenaTesibHbIMU KavyecTBaMU, C TOYKU
3peHnst YenoBeka.

e Hanpumep: EcTb nn cmbicnbl B MmawmnHax Monaodepra (YyCTPOUCTB, BLIMOSTHAKLWNX OMeHb NPOCTbie 4eMCTBUSA Ype3BblYanHO
CJIOXHbIM 0Opa3oM — Kak npaBusio, NocpeacTBOM ASIMHHOW NocneaoBaTeflbHOCTM B3aUMOAENCTBUM NO «NPUHLNNY AOMUHO»)?
[1a, cMbIcn eCTb, HO HET pPauUOHaNbHOCTU B AEeUCTBUSAX - LLeHHOCTb pe3yrnbTaTa He onpaBibliBaeT CNOXHOCTU MaLUUHbI
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e Modern NN models in Al resemble a lot of connected and parallel Goldberg machines, WhICh have at each IeveI (Iayer of

neurons) nodal mechanisms (NMs) with distributing connections to transfer an impulse from each NMs to all NMs of the next
level, with the possibility of fixing the state of each NMs, and the transmission of an impulse through feedback channels from
the final level, to correct the states of the NMs of each level (many micro-CER or micro-"meanings" are formed).

The meanings of these micro-CERs (“micro-bricks”, “micro-meanings”) in the NN are often a mystery!!! to the creators
of the NN themselves. TRIZ methods use macro-CER (“macro-blocks”, “macro-meanings”), where each step of the CER
transformation is understandable and logically justified.

e CoBpemeHHble mogenn HC B I HanoMuHalOT MHOXECTBO CBA3aHHbIX U NapannenbHo paboTalowmx MallnH
FonpbGepra, obnagarowmx Ha KaxxaoM YpoBHeE (Croe HEMPOHOB) y3noBbiMK MexaHnamamu (YM) pacnpenensiowmmm
CBA3AMU AN nepenadun nmnynbca ot Kaxgoro YM Ha Bce YM cneayrollero ypoBHs, C BO3MOXHOCTbIO (puKcauum
cocTosiHuA Kaxkgoro YM, n nepegaye nmnyrbca no kaHanam obpaTtHOM CBA3M OT 3aBepLUaloLLEero ypoBHsa, Angd
KOPPEKTUPOBKM COCTOAHMIN YM Kaxkgoro ypoBHs (0bpasytoTcss MHOXecTBO MUKPO-TTCC nnm MUMKpO-«CMbICIIOBY ).
Cwmbicnbl 3Tnx MUKpPO-MCC (“mMukpo-kupnuunkoB”, “munkpo-cmbicrnioB”) B HC, yacto asnsaiotca TanHou!!! ang
camnx cosgatenen HC. Metoabl xxe TPU3 ucnonb3yrot makpo-INCC (“makpo-6rnokn”, “makpo-cmbicnbl’”), roe
Kaxkabln war npeobpasoBaHus NCC noHATEH K norndyeckn o6oCcHOBaH.
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The chain of cause and effect relationships (CER)
Lleno4yka npuYnHHO-cneacTBeHHbIX cBasen (MNCC)

e In TRIZ, when analyzing a problem and building a problem model, an understanding of
cause-and-effect relationships (CERSs) in a complex system (CS) and the division of CS
into single CERs is built at the chosen level of consideration. In the future, this helps to
optimize or improve the functioning system, and not turn it into an analogue of the
Goldberg machine.

Further, the internal elements of such separate, single CER are formed (in logic, these
are the "Production Rules" or in a generalized, abbreviated notation - predicates,
in science and technology - these are models of elementary systems (ES)).
SINGLE CER, identified when constructing a problem model in TRIZ, are SINGLE
MEANINGS in a complex system.

Such SINGLE MEANINGS are necessary for comparison and verification of
responses-hints of generative Al systems, and they should be combined into a
reference database of single CERs (meanings).

e B TPU3, npu aHanuse npobnembl 1 NOCTPOEHUN MOAENN 3a4auu, BbICTpanBaeTcsl NOHMMaHUE NPUYNHHO-CNEeACTBEHHbIX
cesasen (NCC) B cnoxHoun cucteme (CC) u pasgenerHne CC Ha egnHuyHble NCC, Ha BbIOpaHHOM ypoBHE paccMoTpeHus. B
garnbHenwemMm, 3To NoMoraeT oNnTUMN3NPOBATb UK YNyYWNTb YHKLMOHMPOBAHNE CUCTEMBI, @ HE NPeBPaTUTL €€ B aHarnor
mawuHbl Fonabepra. Janee hopMupyoTCca BHYTPEHHNE ANIEMEHTbI TaKMX

oTaenbHbIX, eAMHUYHLIX NCC (B noruke 3to «lpaBuna npoayKuMn» Unm B 06006LLEHHON, COKpaLLEHHOMW

3anncu — npeaukKaTbl, B HaAyKe U TEXHUKE — 3TO MoAesu arieMeHTapHbIxX cuctem (9C)).

EOUWHUNYHDBIE MNCC, BbisiBNsieMble npu noctpoeHun moaenu 3agayum B TPU3, n asnawtca EQAUHUYHBIMA

CMbICJIAMW B cnoXxHou cucrteme.

Takvne EQUHUYHBIE CMbICJIbl Heo6xoaumbl AnAa cpaBHeHUA n Bepubmnkaumm oTBeTOB-NOACKA30K reHepaTUBHbIX
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e Thus, TRIZ is a set of methodologies for:
A. Building a problem model by splitting a complex system into single CER (meanings).
B. Definitions of the internal elements of a single CER (meanings).

C. Changes or transformations of internal elements CER, entailing a change in the single CER
(meanings) themselves, in order to improve or optimize the complex system under study, using TRIZ methods
and tools. This eliminates the contradiction between the two opposite requirements for the value of the key
parameter.

D. Manipulation of several CER (meanings), in order to improve or optimize the complex system under
study, using the methods and tools of TRIZ.

e Takum obpasom, TPU3 - aTo Habop meToaonorun Ans:
A. lNocTpoeHus moaenu npoodrieMbl NyTEM pa3dneHus Crio’dkHOU cuctemMmbl Ha eanHNYHbIe NCC (cMbicnbl).
B. OnpepneneHns BHYTPeHHUX arieMeHToB eanHNYHbIX NMCC (cMmbicnoB).

C. UameHeHunsa nnu npeobpasoBaHna BHyTpeHHUX anemeHToB [INC, Bnekywmux 3a cooon nameHeHune
camux eanHnYHbIX NMNCC (cmbicnoB), B uenax yny4yweHusa PyHKLUOHAaNIbHOCTU UM ONTUMMU3aLLUN
uccrneayemMom CrnoXxXHom CUCTeMbl, MpPU noMoLwm metonoB N HctpymeHtoB TPU3. MNpu atom ucyesaer
npoTuBoOpeUYne Mexay ABYyMS MPOTUBOMONOXHBLIMU TPeOOBaHUAMMU K 3HAYEHUIO KITHOYEBOro napameTpa.

D. ManunnynuposaHue Heckornbkumm NCC (cMmbicnamun), B uensax yrnyyweHUsa unm ontumMmusaumm
nccrneayemMom CrnoXxXHou cUMCcTeMbl, MPU NOMOLLM MeToA0B U MHCTPpyMeHTOoB TPUS3.
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01.02. Examples of meanings (which are equivalent to single, minimal CAUSE AND EFFECT RELATIONSHIPS
(CER) or models of ELEMENTARY SYSTEMS (ES)), at the chosen level of consideration of problems.

~

How do different types of solar radiation affect a person?

=D

: Just information that makes no meanings:
Sun, ultraviolet rays, exposure, Man, result.

Meaning, both positive and negative, appears only when considering this
knowledge in the form of CAUSE AND EFFECT RELATIONSHIPS (CER).

01.02. NMpumepbl cMbICNOB (KOTOPble 3KBUBaNeHTHbl eAUHUYHLIM, MUHUManNbHbIM NMPUYUHHO-

CNEAQCTBEHHbIM CBA3AM (NCC) unu mopaenam ANIEMEHTAPHbIX CUCTEM (3C)), Ha BbIOpaHHOM ypoBHe
paccmoTpeHusa npobnemb! (unu “lMpasuna MNpoaykuun’).

Kak BO3,EI,€I7ICTBW-OT pa3Hbi€e BUObl COJTHEYHOIO U3JTy4YEHUA HA yeroBeka?

[TpocTO MHGOpMaLMA HE HecyLlas CMbICSIOB:
ConHue, nyyn yneTpadguoneTa, Bo3genctene, Henosek, pesynbTar.

CMbICn, KaKk MO3UTUBHBIN, Tak 1 HEraTUBHbIN, NPOSIBIIIETCS TONBKO NPW PACCMOTPEHWM 3TUX 3HAHUI B BUAE
NMPUYNHHO-CIIEACTBEHHbBLIX CBA3EMU (MCC).
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Type A. UVA (in the range of 315-400 nm) - these are long-wave ultraviolet rays in 95% of cases reaching the Earth's
surface, easily penetrating through clouds, glasses, clothes and the epidermis. Dangerous all year round.

IF (UVA rays) PENETrate into (deep layer of skin)

THAT IS CAUSED (very large skin aging).

THAT CAUSE (allergic reactions).

THAT CAUSE (eye damage).

THAT CAUSE (suppression of the immune system).

THAT CAUSE (skin cancer).

THAT IS CAUSED (damage to the DNA of skin cells - mutations).

THAT IS CAUSED (in skin cells, the production of melanin pigment, which is responsible for tanning. Tanning is an
adaptation of the skin to the damaging effects of ultraviolet rays).

Tun A. UVA (B ananasoHe 315-400 HM) — 3TO ANIMHHOBOJSTHOBLIE Nyyn yribTpaduorneTa B 95% cnyyaax gocrturatowme
NOBEPXHOCTN 3eMiu, NErko NPoHMUKaa CKBO3b Ty4u, CTekna, ogexay n anugepmmc. OnacHbl Kpyribiv rog.

ECJIN (UVA nyun) NMPOHUKAIKOT B (rny©oKunm Crion Koxm)

TO BbI3bIBAKOT (ouyeHb 6onbLIOe cTapeHne KOXN).

TO BbI3bIBAIKOT (anneprudeckne peakuunn).

TO BbI3bIBAIKOT (nospexaeHue rnas).

TO BbI3bIBAKOT (nogaBneHne MMMyHHOW CUCTEMDI).

TO BbI3bIBAKOT (pak koxn).

TO BbI3bIBAIKOT (nospexaeHue [JHK KneTok KOXu - mytaummn).

TO BbI3bIBAIOT (y knetok KoXu BblpaboTKy NUrMeHTa MenaHuHa, KOTOpbIM OTBETCTBEHEH 3a 3arap. 3arap — 970
agjanTtauma KoXun Ha nospexgatoLlee BO3LeNCTBUE YyNbTPaguoreToBbIX fyyen).
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Type B. UVB (in the range of 280-315 nm) are medium-wave ultraviolet rays that penetrate the top layer of the skin.
Dangerous during the spring-autumn period.

IF (UVB rays) PENETRATION into (top layer of skin)

THAT CAUSE (severe sunburn).

THAT IS CAUSED (skin aging).

THAT CAUSE (skin cancer).

THAT IS CAUSED (damage to the DNA of skin cells - mutations).

THAT CAUSE (eye damage).

THAT IS CAUSED (in skin cells, the production of melanin pigment, which is responsible for tanning. Tanning is an
adaptation of the skin to the damaging effects of ultraviolet rays).

Type C. UVC (in the range of 100-280 nm) are short-wave ultraviolet rays, they are delayed by the ozone layer.

Tun B. UVB (B aAnana3oHe 280-315 HM) — 3TO cpeHEBOSTHOBLIE Ny4yn yribTpaguoneTa, OHU NPOHUKAIOT B BEPXHUN CITOU
KOXXn. OnacHbl B nepmnos BeCHa-OCeHb.

ECIN (UVB nyun) NMPOHUKAIKOT B (BEpXHUI CIION KOXMW)

TO BbI3bIBAKOT (cunbHble CONMHEYHbIEe OXOrn).

TO BbI3bIBAIOT (ctapeHue koxn).

TO BbI3bIBAKOT (pak koxn).

TO BbI3bIBAIKOT (nospexaeHune [JHK KneTok KOXu - mytaumn).

TO BbI3bIBAIKOT (nospexaeHue rnas).

TO BbI3bIBAIOT (y knetok KoXu BblpaboTKy NUrMeHTa MenaHuHa, KOTOpbIM OTBETCTBEHEH 3a 3arap. 3arap — 970
agjanTtauma KoXun Ha nospexgatoLlee BO3LeNCTBUE YyNbTPaguoreToBbIX fyyen).

Tun C. UVC (B ananasoHe 100-280 HM) — 3TO KOPOTKOBOJTHOBLIE Ny4n yribTpaduoneTa, ux 3agep>XmBaeT 030HOBbLIN CITOWN.
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Any complex, composite system in TRIZ is divided into single CER (minimum ES, Production Rules),
which reflect the minimum, single meanings. In mathematics, for example, complex, compound formulas

are broken down into simple operations and operations of relations, which also represent ESs that have
mathematical meaning.

Table 1. Examples of meanings (CER, ES).

The subject has Affects The object has THEN The object changes Consequence - change Logics
IF Key value (Cause) The value of the dependent or dependent value Dependent Values Desirable or
parameter parameter parameter parameter Not desirable

BUT action

ITtobas cnoxHas, coctaBHasa cuctema B TPU3 pasbuBaetca Ha eanHndHble NCC (MuHMMansHble OC,
[TpaBuna npoayKkumn), KOTopble N OTpaKarT MUHMUMAarbHble, eANHNYHbIE CMbICbl. B MaTemaTtuke,

HanpuMep, CINOXHble, COCTaBHble OPMYIbl pa3dbMBaOTCs Ha NPOCTbIE onepaLun U onepauun OTHOLLEHUI,
KoTopble ToxXe npeactasnsatoT 3C, obnagarowme maTeMaTu4eckuM CMbICIIOM.

Tabnuua 1. NMpumepbl cmbicnos (MCC, 3C).

CybbekT obnagaet BosgencTByeT Ha O6bekT obnagaet TO Y obbekTa usamMeHsieTcs Cneacreue -M3MeHeHue Jloruka
ECIAN 3Ha4YeHneM Kno4eBOro (MpununHa) 3Ha4yeHnem 3aBNCMMOro nunu 3Ha4YeHNE 3aBUCUMOro 3Ha4YeHNs1 3aBUCUMOro YKenartenbHoe nnu
napametpa napameTpa napameTpa napameTpa He enatenbHoe
HO nencTeue
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The truck is carrying unloads Warehouse stores Warehouse now stores Mathematics,
IF 100 heads of cheese 100 heads of cheese THEN 200 heads of cheese 200 pcs. plan. action
Electron, charge, - q(e-) moving closer to Positron, charge, + q(e+) The positron annihilates Physics,
IF THEN charge 0, (turned into 1 photon) 1 photon plan. action
Positron, charge, + q(e+) moving closer to Electron, charge, - q(e-) The electron annihilates Physics,
IF (reverse action) THEN charge 0, (turned into 1 photon) 1 photon plan. action
Oxygen (participant Connects with Combustible component The combustible component Chemistry,
IF chemical reaction) (carbon, hydrogen, etc.) THEN burns, the temperature is rising plan. action
PHYTO-HORMONES Regulate Actively growing tissues at the Plant tissue size Biology,
IF (growth substances) tips of roots and stems THEN increases Enlargement plan. action
py3oBuK BE3ET Pasrpyxaet Cknap xpaHut Cknapg Tenepb XpaHuT MaTtemartuka,
ECIn 100 ronoBok chipa 100 ronoBok chipa TO 200 ronoBok cbipa 200 wr. nnaH. AencTeune
OneKTpoH, 3apsa, - q(e-) CbnuxkaeTtcsa ¢ MosuTpoHomMm, 3apsa, + q(e+) [Mo3MTPOH aHHUIUNUpYyeT, dusmka,
ECn TO 3apsag 0, (npeBpaly. B 1 hOTOH) 1 cboToH nnaH. AencTeune
MosuTpoH, 3apsag, + q(et) CbnuxaeTtcsa ¢ OneKTpoH, 3apsaa, - q(e-) OneKTpOH aHHUTNNNPYeET, dusmka,
ECIIN (obpaTHOE JencTBuE) TO 3apsag 0, (npespaly. B 1 (OTOH) 1 cpoToH nnaH. gencTene
Kucnopog, (y4actHuk CoeauHsieTcs ¢ "opto4MM KOMNOHEHTOM "optoYnii KOMMOHEH FOpUT, Xumus,
ECIn XUMUYECKON peakLunmn) (yrmepog, Bogopoga, unuv ap.) TO pacTéT TemnepaTypa nnaH. AencTeune
SUTO-FOPMOHbI Perynupytot AKTUBHO pacTyLume TKaHW Ha Pasmep TkaHeln pacTeHus Buornorus,
ECIN (pocToBble BellecTBa) BEpXYLLUKaxX KOpHeW n ctebnen TO yBenuynBaeTcs YBenuyeHne pasmepos nnaH. gencrene
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Seller having Sold Buyer who has The buyer now has Economy,
IF 1 head of cheese (direct action) 0 heads of cheese THEN 1 head of cheese 1 pcs. need closed
The buyer has 100 USD Paid off The seller has The seller now has Economy,
IF (reverse action) 10 USD THEN 110 USD 110 USD need closed
The media prepared Spread Man has The person now has Advertising, order?
IF information per 1 TB 1000 TB inf. THEN 1001 TB 1001 TB need closed
The guy has Gives The girl has The girl now has Society, feelings
IF 5 flowers 0 flowers THEN 5 flowers 5 flowers need closed
The contractor failed to meet Didn't finish The customer has designated The customer did not receive Business, need
IF term 6 months. for construction construction period - 6 months. BUT building object! 0 pcs. not closed!!!
lMponaseL nvetoLLmn Mpogan Mokynartento, numetoLiemy Mokynatenb Tenepb MMeeT OKOHOMMKa,
ECIn 1 ronoBoky cbipa (npsimoe pgencreue) 0 ronoBok cbipa TO 1 ronoBky cbipa 1 wT. notpeb. 3akpbiTa
Mokynatenb nmeet 100 USD Pacnnatuncsa Mpoaasey umeet lMponaBsey Tenepb nmeet OKOHOMMKa,
ECIH (obpaTHOE pencTBue) 10 USD TO 110 USD 110 USD notpeb. 3akpbiTa
CMW npurotoBunu PacnpocrtaHstoTt Yenosek nveet YenoBek Tenepb MMeeT Peknama, 3akas?
ECIn nHdopmaumio Ha 1 T6 1000 T6 vHdD. TO 1001 T6 1001 T6 CMpOC 3aKpbIT
MapeHb nmeeT Oaput Oesywka nmveet OeBylwika Tenepb nmeet Coumym, 4yBCTBA,
ECIN 5 uBeTKOB 0 uBeTKOB TO 5 uBeTKOB 5 yuBeTKoB notpe6. 3akpbiTa
Moapsounk He ynoxunca B He 3akoH4umn 3aka34dnk 06o3Hauun 3aka3uumk He nony4un BusHec, noTpeo.
ECIU CPOK 6 Mec. ans CTPOWKK CPOK CTPOMKK - 6 Mec. HO 061BbeKT cTpomku 1! 0 wr. He 3akpbiTa !!!

© 2023, TRIZ Developers Summit

THE Doty

&€ Iy

Summ TRIZ BIOPHARMA




01.03. A more precise definition of meaning:

e Meaning is a single, minimal CAUSE AND EFFECT RELATIONSHIP (CER), or a model of an
ELEMENTARY SYSTEM (ES), at the chosen level of consideration of knowledge, problems.

e Meaning is knowledge about an object (Object or Process) that appears after a natural or thought
experiment:

01.03. bonee TouHOEe onpeaeneHue cMbicna:

e CmbIcn - 310 eanHUYHas, mmHnmansHaa NPUAYNHHO-CJIEQOCTBEHHAA CBA3b (INCC), nnu
moaens AJIEMEHTAPHOW CUCTEMbI (3C), Ha BbIBpaHHOM YPOBHE pacCMOTPEHUS 3HAHWS,
npobnemobil.

e CmbIch - 9T0 3HaHuMe o npeameTte (Ob6bekTe unu lNpouecce), kKOTOpoe NOABMAETCS Nocne
HaTYPHOro UM MbICIIEHHOIO 3KCMEPUMEHTA:
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SINGLE CAUSE AND EFFECT RELATIONSHIP ( CER)

A. Event No. 1 of the experiment: this
object (Object or Process) was affected by the
Subject (out of the many parameters of the
Subject, the impact is considered by one KEY
PARAMETER).

Eaunuanan MPUHUHHO-CNEACTBEHHAA CBASL ( NCC) B. Event No. 2 of the experiment: having
accepted the influence of the Subject, the subject
e . m e (Object or Process) changes the value of the

o DETEPMUMME, METEFVIRINP. BLIO: BXOR:

maesty | soanencrve ounewe | i | SIS sosencrane DEPENDENT PARAMETER, which is the result

HA OB BEKT HA OB BEKT
OEBEKTA

(consequence) that may be useful or undesirable
for a person or human community.

A.CobbiTne Ne 1 akcnepumeHTa: Ha aT10T npeagmeT (ObbekT nnu lNpouecc) ocyLecTBNEHO
CybbekToM Kakoe-nnbo Bo3gencrteme (M3 MHOXeCTBa napameTpoB CybbekTa, paccMaTpuBaeTcs
Bo3aeuncteme ogHum KIMKOYEBBLIM NMAPAMETPOM).

B.CobObiTne Ne 2 akcnepumeHTa: npuHae Bosgencteme Cyovekrta, npegmet (O6bekT unm lNpouecc)
meHsieT 3HadeHne SABUCKMOI O NMAPAMETPA, 4To 1 siBnsieTcsa pe3ynbTaTtoMm (CreactBnem), KotTopoe
MOXET ObITb MOfIE3HBLIM UMW HEXenaTenbHbIM A8 YerioBeka Unm YeroBe4vyeckoro coooLlecTaa.
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01.04. The production model of knowledge can express different meanings.

"Knowledge production model” - a model based on rules, allows you to represent knowledge in the form of sentences
(rules) of the following type:

IF (condition), (or preceding), (or base), (CAUSE),

TNEN (action), (or subsequent), (or hypothesis), (CONSEQUENCE).

Such a representation of knowledge in the form of a "Production Rule” (PR), (which is a single, minimal CAUSAL
RELATIONSHIP (PSS), or a model of an ELEMENTARY SYSTEM (ES), at the selected level of consideration of the
problem), allows, according to a given CONSEQUENCE (or RESULT) of an OBJECT, to task-question: "What should
be the SUBJECT and its IMPACT (VALUE OF THE KEY PARAMETER) in order to achieve such and such a value for
such and such an OBJECT parameter?”

01.04. NpoaykuuoHHaa MmoAerib 3HAHUA, MOXeT BblpaXaTb pPa3fiMiHbie CMbIC/bI.

‘TlpoayKkunoHHaa Mmoaernb 3HaHUA — MO[eNb, OCHOBaHHAas Ha nNpaBunax, No3BonfeT NpeacTaBUTb 3HaHWE B BUAE
npeasioxXeHun (NnpaBui) Takoro Bmaa:

ECJIU (ycnoBue), (vnu npeAawecTBYOLWUN), (vnn ocHoBaHue), (MPUYUHA),

TO (mencrtBue), (wnu nocnepyrowmn), (vnu runoTesa), (CNEOCTBUE).

Takoe npegcrasneHne 3HaHus B Buae llpoaykunoHHoro npasuna (I1M1), (koTopoe siBnsieTca eQuHNYHON,
MuUHUMansHon MPUYNHHO-CNEOCTBEHHOW CBA3bIO (MCC), unm mopensio ANEMEHTAPHOW CUCTEMbI (3C),
Ha BbIOpaHHOM YPOBHE paccMOTpeHUst 3agaymn), nos3sonseT no 3agaHHomy CJIEOCTBUIO (unu PE3YJIIBTATY)y
OBBbEKTA, Ha 3agaHue-Bonpoc: “Kakow gormkeH 6biTe CYBBEKT u ero BO3AENCTBUE (SBHAYEHWE KITKOUEBOI'O
MAPAMETPA), ons 0OCTUXEHUS! TaKOro-To 3Ha4YeHua y Takoro-to napametpa OB bEKTA?"
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All scientific paradigms are built on the “Knowledge Production Model”.

All elementary technical and non-technical systems (ES) are the practical implementation of some
already discovered or not yet discovered scientific paradigm.

The “Production Rule” is a logical model containing a single meaning.

“Production rules” in logic are presented in a generalized and abbreviated notation - these are
predicates , in particular, consider logical models of 3 types:

Bce Hay4Hble napagurmMbl NOCTpPoeHbl Ha “lMpoayKUMOHHOU MoAenn 3HaHUA”.

Bce anemeHTapHble TeXHU4YecKkmne n HetexHndyeckme cuctemol (3C), ABNAIOTCA NpakTUYecKomn
peanmsauuen Kakon-nmobo yxxe OTKPbITON, UM ELLE HE OTKPLITOW Hay4HOW Napaaurmol.

«MpaBuno Mpoaykunn» — 310 forn4yeckas MoAernb, coagepxatllas B cebe eGUHUYHbINA CMbICH.

«[MpaBuna npoaykuuun», B rorvke, npeacrasneHbl B 0600LWLEHHON U COKpaLLEHHOW 3anncu — 3To
npeAauKaTtbl, B YaCTHOCTU, PACCMOTPUM JTIOrM4Yeckne mogenu 3 TUnoB:
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WFF G1: P(f(S), O1), true, POSITIVE CONSEQUENCE from a human point of view, where:

S - Subject, source of exposure (carrier) (element ES 1). (S - Subject, has different parameters, and one of them is a "key parameter’, since 1
CONSEQUENCE (+) and 2 CONSEQUENCE (- or +) depend on its value (minimum or maximum).

f(S) - the impact of Subject S (CAUSE).

O1 - Object 1, impact receiver (ES element 1).

P(f(S), O1) - predicate (Positive), (1 CONSEQUENCE(+)), predicting the desired effect of the Subject (S) on Object 1 (O1).

WFF - Well-formed formula.

ES - Elementary System is a System that is maximally simplified for the purpose of research convenience.
It is considered as a whole, represents a formalization of some real-life or projected System (ES Element can also be a PROCESS).
ES is a single, minimal Cause-Effect Relationship (CER) at the selected level of research of a Complex System (CS).

NnnNe G1: P(f(C), O1), uctuna, NTO3IUTUBHOE CINEACTBUE c Tuk 3peHUn yenoBeka, rae:

C - CybbekT, nctouHuk sosgenctaus (Hocutesnb) (anemeHT 3C 1). (C - CybbekT, obnagaeT pasnmMyHbiMM NapameTpamMu, U OOUH N3 HUX -
"KINIOYEeBOW nNapamMeTp’, T.K. OT ero 3HayeHus (MMHUMarbHoro unum makcumansHoro) 3asucat 1 CJIIEACTBUE(+) n 2 CITIEOCTBUE(- nnu +)).
f(C) - Bosgenctemne Cybwvekra C (MPUYHNHA).

O1 - O6bekT 1, npnémMHuk Bos3gencTans (anemeHt 3C 1).

P(f(C), O1) - npegukart (Positive), (1 CIIEACTBUE(+)), npeackasbiBatowmnm xenatenbHoe Bo3aencteme CyobekTa (C) Ha O6bekT 1 (O1).
MM ® - MNpasunbHo NocTpoeHHas Popmyna.

OC - OnemeHTapHasa Cuctema- ato CnctemMa, MakCcMManbHO YNpoLLEHHAas ¢ Lernbto yaobcTBa nccrnenoBaHus.

OHa paccmaTpuBaeTcs Kak equHoe uenoe, npeacrasnseT goopmMann3aumio HEKOTOPOW pearnbHO CYLLLECTBYOLWEN UITU MPOEKTUPYEMOM
Cuctembl (OnemeHT 3C Takke moxeT aBnsateca NMPOLECCOM).

9C npeacrasngeT cobon eaANHUYHYO, MUHUManbHYO [NMpuinHHo-CreacteeHHyto Ceasb (MCC), Ha BbIGpaHHOM ypOBHe uccrnenoBaHuA
CnoxHon Cuctemsbl (CC).
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WFF G2: N(f(S), 02), true, NEGATIVE CONSEQUENCE from a human point of view, where:

S - Subject, source of exposure (carrier) (element ES 2). (S - Subject, has different parameters, and one of them is a "key
parameter’, since 1 CONSEQUENCE (+) and 2 CONSEQUENCE (- or +) depend on its value (minimum or maximum).

f(S) - the impact of Subject S (CAUSE).
02 - Object 2, impact receiver (ES element 2).

N(f(S), O2) - predicate (Negative), (2 CONSEQUENCE(-)), predicting the undesirable impact of the Subject (S) on the Object 2 (O2).

NMNe® G2: N(f(C), 02), uctruna, HEFATUBHOE CJIEACTBMUE c T4k 3peHun 4yenoBeka, rae:

C - CybbekT, uctovHuk Bo3gencteust (Hocutesno) (anemeHT 3C 2). (C - CybbekT, obnagaeT pasnuyHbiM1 napamMeTpamMu, 1 OguH U3
HUX - “KINOYEBOW NapameTp’, T.K. OT ero 3Ha4yeHus (MMHMMarnbHoro unmn makcnmarnwoHoro) 3asucat 1 CJIIEAQCTBUE(+) n 2
CNEOCTBUE(- unu +)).

f(C) - Bosgenctemne Cybwekra C (MPUHNHA).

02 - O6beKT 2, NPUEMHUK Bo3aencTaus (anemeHT I3C 2).

N(f(C), O2) - npegukat (Negative), (2 CIIEACTBUE(-)), npeackassiBatowmm HexenatenoHoe Bo3genctene Cybbekra (C) Ha ObbekT
2 (02).
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WFF G3: NS(f(C), 01), false, MEANINGLESS, NON-EXISTING CONSEQUENCE from a human point of view, where:

S - Subject, source of exposure (carrier) (element ES 1). (S - Subject, has different parameters, and one of them is a "key
parameter , because 1 CONSEQUENCE(0) depends on its value (minimum or maximum).

f(S) - the impact of Subject S (CAUSE).
Ol - Object 1, impact receiver (ES element 1).

NS(f(S), O1) - predicate (NonSensical), (NO CONSEQUENCE(0)), predicting the senseless impact of the Subject (S) on
Object 1 (O1).

NMN® G3: NS(f(C), O1), noxb, BECCMbICINNEHHOE, HE CYLLECTBYIOLWEE CNEAOCTBUE c T4k 3peHusa YenoBeka, rae:

C - CybbeKT, UCTOYHUK Bo3aencTeus (Hocutens) (anemeHT 3C 1). (C - CybbekT, obnagaeT pas3nuyHbiMM napameTpamMmu, u
OAVH U3 HUX - KINOYEBOW NapamMmeTp , T.K. OT ero 3Ha4yeHnsi (MMHUMarbHOro UM MakCumaribHOro) 3aBuUCAT 1
CIIEACTBWE(0)).

f(C) - Bosgencteue Cybwvekrta C (MPUYHNHA).

O1 - O6bekT 1, NnpMéMHUK Bo3aencTema (anemeHT 3C 1).

NS(f(C), O1) - npegukat (NonSensical), (HET CJIEOQCTBWA(O)), npenckasbiBatowwmimm 6eccmbiCrieHHoe BO30ENCTBUE
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01.05. Problems that have arisen in the training and reliability of the results of generative Al systems.

01.05.01. The limitations and errors of Al models based on generative-adversarial (discriminatory) type
NNs manifest themselves in responses that require an understanding of common meaning:

e Al systems, in some cases, create information (images, texts, speech, ...) far from common human meaning,
which would reflect the real physical picture of the world.

e Al systems create new information by combining parts of knowledge on which the NN was trained,
sometimes meaningless.

01.05. NMNpobnembl, BO3HUKLUKUE NMPU OOYyHEeHUU U AOCTOBEPHOCTU pe3ynbTaToOB reHepaTUBHbLIX CUCTEM

Un.
01.05.01. OrpaHuuyeHun n ownbkun moaenen UU, ocHoBaHHbIX Ha HC reHepaTUBHO — cocTA3aTeNibHOro

(AMCKpUMUHAUMOHHOrO0) TUNAa, NPOABNAIOTCA NPU OTBeTax, TpebylouiMe NOHMMaHUA 34pPaBoOro CMbicna:

e Cucrtembl I, B HEKOTOPBIX Cry4asx, co3garoT MHGopMaLuuto (M3o0paxxeHus, TEKCTbI, peyb, ...) Aanékne ot
3[4paBOro YeriloBe4YECKOro CMbIcCra, KOTopbln Bbl OTpaXkan peanbHYr (PU3NYECKYH0 KapTUHY Mupa.

e Cucremsl I cosgatoT HOBYO MHOpMaLNIO METOAO0OM KOMOUHUPOBaAHUA YacTen 3HaAaHUN Ha KOTOPbIX
npouncxoguno obyvyeHme HC, nHorga 6ecCcMbICNIEHHYHO.
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Researchers from Stanford University and Rice University have
found problems in generative Al models such as the famous
ChatGPT or Midjourney. Models trained on Al-generated data,
whether text or images, tend to go crazy after five training cycles.

Coding human goals and intentions is challenging because many
human values are difficult to define and measure. How can Al
systems be taught to model happiness, common sense, agency,
meaningful experiences, safe outcomes, and more? Al models
are starting to get around this problem, but they still make a lot of
mistakes and can only handle simple inputs. More research is
needed to find out valid ideas about happiness and other human
values.

e Al systems are not able to go beyond the knowledge on which the
NN was trained.

e lccnepoBatenu nz CTaHGOPACKOro yHMBepcuTeTa n YHuBepcuteTa Panca obHapyxunnm npobriembl B reHepaTUBHbIX
MOJEenNAX NCKYCCTBEHHOIO MHTEMNSEKTa, Takux Kak 3HameHuTble ChatGPT nnn Midjourney. Mogenun, oby4aemble Ha OaHHbIX,
creHepupoBaHHbIX I, Byab TO TEKCTbI U 306paxkeHns, UMeKT TEHAEHUNIO «CXO4UTb C yMay nocne nsatTun LMKNoB
o0y4yeHus. KogmpoBaHue 4enoBevYecknx Lenen n HaMepeHun siBnseTcs CroXKHOM 3agaden, noToMy YTo MHoOrve
YyernoBeYyecKne LLeHHOCTN TPYAHO ONpeneninTb U namepuTb. Kak MOXHO HayunTb cuctembl MW mogenupoBaTth cHacTbe,
3ApaBbIA CMbICI, cBOOOAY AEUCTBMU, 3HAYUMbIN ONbIT, 6e3o0nacHble pe3ynbTaTtbl U MHOroe apyroe? Mogenu M
Ha4YMHaT CNpaBnATbLCS C 3TOM NPobNeEMon, HO, TEM HE MeHee, OHM OMyCKakT MHOMo OLWMBOK 1 MOoryT obpabaTtbiBaTb
TONbLKO NPOCTble BXOAHbIE AaHHble. HeobxoanmMbl ONONTHUTENbHbIE UCCNeaoBaHNA, YTOObI y3HaTb JOCTOBEPHbLIE
npeacTaBrieHnda 0 cHacTbe N APYrnx YenoBevYeCKNX LEHHOCTSX.

e Cucremobl M He B COCTOSAHMM BBLIMTK 3a Npeaenbl 3HaHUW Ha KOTOPbIX npoucxoanno obyyeHne HC.
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01.05.02. Feeding Al-generated content into Al models leads to a decrease in the quality of
their results, producing meaningless results.

The model will begin to draw from more and more converging and less diverse data, and as a
result, it will soon begin to fall apart on itself.

In exciting new work, researchers at Rice and Stanford University have found that feeding Al-
generated content into Al models appears to reduce the quality of their results.

01.05.02. Nopaua reHepupyemoro U KoHTeHTa B MOAEeN M UCKYCCTBEHHOI0O UHTEJIeKTa,
NPUBOAUT K CHUXKEHUIO Ka4yeCTBa UX pe3ynbTaToB, BbiaBaTbh 6eCCMbIC/IeHHbIe pe3ynbTaThl.

Mogaenb HayHeT YyepnaTb U3 Bce bonee cxoaaWwmxcs U MeHee pasHOOOpa3HbIX AaHHbIX, 1 B
pe3yrnbTaTe BCKOPEe HA4YHeT pacnagaTbCcsi caMma Ha cebs.

B HoBOW MHTepecHon paboTte yyeHsble U3 Parca n CTaH(OpaCKOro yHMBepcuteTa 0OHapyXunm, 4to
nogada reHepmpyemMoro MCKyCCTBEHHbIM UHTENNEKTOM KOHTEHTa B MOAENIN UCKYCCTBEHHOIO
NHTEeNneKTa, Noxoxe, NPUBOAUT K CHMXKEHUIO KayecTBa UX pe3ynbTaTos.
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T | If you train generative Al models — including large language models

g ,ﬁ\ and image generators — with enough Al-generated content, this self-
% consumption, like an ouroboros (a coiled snake or a lizard biting its
“xs own tail), will break digital brain model.

' “The rapid development of generative Al algorithms for images, texts,
1 and other types of data has led to the temptation to use synthetic data
i to train next-generation models,” the researchers write.

S13bIKOBbIE MOAENN, N reHepaTopbl N306paXXeHUn — OCTaTOYHOMY

§ ¢ KONM4ecTBY KOHTEHTa, Toxe co3gaHHoro MU, To aTo

@ camonoTpebneHue, noxoxee Ha ypobopoc (CBEPHYBLUMIACS B KOMbLIO
3Men unu aulepuua, Kycarowmm cebst 3a XxBocCT), NnpuBedeT K NOSIOMKE
¥ Lincpposoro mosra moaenu.

§2 /1INy, no cnoBam 3TMX y4YeHbIX, OHO AOBEAET MOAENb 10 COCTOAHNS
2 “MAD” (mad — 6esymue).

g CTpemuTenbHoe pa3BuTue anropMtMoB reHepatmsHoro N ans

8 11306paXkeHuii, TEKCTOB U APYIVX TUMOB AaHHbIX, MPVBENO K cobnasHy
@R \Cronb3oBaTh CUMHTETUYECKUE AaHHble A5 06yYeHns Moaenen

| HoBOro NokoneHns”, — NULWYT UccnenoBaTenu.
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“Repetition of this process creates an autophagic (“self-absorbing’) cycle, the properties of which are poorly
understood.”

“Our main conclusion across all scenarios is that without enough fresh real data in each generation of the
autophagic cycle, future generative models are doomed to gradual degradation in quality (accuracy) or
diversity (memory),” the researchers add.

We call this condition “Model Autophagy Disorder (MAD).”

A team of researchers from the Universities of Oxford and Cambridge has found that the large language models that
underlie generative Al tools such as ChatGPT can potentially learn from content created by other Als. Scientists call
this phenomenon “model collapse”.

— “NoBTOpEeHME aTOro npouecca co3gaet aBrocarnyeckmm (“camonornowjaroinn’) LUK, CBOMCTBA KOTOPOro
MSIOXO U3y4YeHbl”.

“Haw ocHOBHOW BbIBOZ, M0 BCEM CLIEHAPUAM COCTOUT B TOM, YTO 6€3 AO0CTaTOYHOro KOrim4ecTtBa CBEXUX pearibHbIX
AaHHbIX B KaXXA0OM NOKONIeHMM aBToharmyeckoro uukna oyayume reHepatuBHble MoAenun obpeyeHbl Ha
NocTeneHHy aerpagauuro Kayectsa (TOYHOCTU) Unu pasHoobpa3sua (3anoMmHaHuA)”, — 0obaBnsalT
nccriegosatenu. Mbl HasbiBaeM 3TO cocTtosiHMe “pacctpouctBom aytodarumn” (Model Autophagy Disorder, MAD)”.

KomaHga nccnepoBatenen us yHmeepcutetoB Okcdopaa n Kembpuaka obHapyxuna, 4to 6onblune si3blkoBble
MOZENW, NeXxallue B OCHOBE reHepaTUBHbIX MHCTPYMeHToB M, Takux kak ChatGPT, moryT noteHuuanbHO obyyaTbCs
Ha KOHTEeHTe, co3agaHHom apyrumn M. [laHHOe siBNeHne y4YeHble Ha3Banu «Kosmsanc Mmogenumy.

© 2023, TRIZ Developers Summit




In other words, without “fresh real data”, that is, without original
human work, and not what artificial intelligence produces, one can
expect a sharp deterioration in results.

With repeated training on synthetic content, the researchers say,
information that is on the periphery of the training model will
begin to disappear.

The model will begin to draw from more and more converging and less
diverse data, and as a result, it will soon begin to fall apart on itself,
producing meaningless results.

01.05.03. Verification of Al responses.

Opyrumun cnoBamu, 6e3 “cBeXux peasnibHbIX AaHHbLIX”, TO eCTb, 6€3 OpUrnHaribHOM YenoBe4vYeckon paboTbl, a He
TOrO, YTO BbIAAET UCKYCCTBEHHbLIN UHTENMEKT, MOXXHO OXUAAaTb PE3KOro yXyalweHns pesynbTaToB.

[Tpy MHOrokpaTHOM OOYy4YEHUM HA CUHTETUYECKOM KOHTEHTe, roBOPSAT UccnegosaTenu, Ha4HeT ucyesartb
nHdopmauus, Haxoaawasica Ha nepudepumn obyyarouien mogenu.

Mopgernb Ha4yHeT YepnaTb N3 BCe Doree cxoasawWmxcs 1 MeHee pa3HoobpasHbIX AaHHbIX, U B pe3dyribTaTe BCKOpe
HaYyHeT pacrnagaTbCsl cama Ha cebs, BblaaBas 6eCCMbICIEHHbIE pe3ynbTaThl.

01.05.03. Bepudukaumna orsetos UN.
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Currently, to assess the truth, value, pragmatism and meaning of information generated by the NN, feedback is used in the form of
assessments by a human user of information from the NS, in the form - "Correct?" Do you agree?: Yes or No. Based on these assessments,
the National Assembly adjusts its work on information processing. But these methods are not of a systematic nature, therefore they are not
able to cover the entire variety of requests and responses to Al.In TRIZ, when considering a problem and setting a task, complex systems are
divided into elementary systems (ES, Subject, Impact (Cause), Object, Result (Consequence)).

Further, “Production Rules” are formed (or predicates, or single cause-and-effect relationships (CER) at the chosen level of consideration of
the problem), which determine the “single meanings”.

"Single meanings", from the point of view of extracting benefits from them for a person, can have pragmatic values. Or, on the contrary, from
the point of view of extracting benefits from them for a person, they can have a destructive, negative potential.

SINGLE CER, identified when constructing a problem model in TRIZ, are SINGLE MEANINGS in a complex system. Such SINGLE
MEANINGS are necessary for comparison and verification of responses-hints of Al generative systems, and they must be combined
when creating a reference database of single CERs (meanings).

B HacTodLlee BpeMs, ANs OLEHKN UCTUHHOCTU, LLEHHOCTU, NparMmaTtnama u cmbicna nHdopmaumm, reHepupyemon HC, ncnonbayetcs
obpaTHas cBA3b B BUAE OLUEHOK YeroBekoM-nosib3oBatenieMm nHgopmaumm ot HC, B Buae — «lpasunbHo?» «CornaceH?»: «da» nnu
«HeTt». Mo aTtum oueHkam HC koppeKTupytoT cBoto paboTy no obpaboTke nHpopmaummn. Ho atn metoabl HOCAT HE CUCTEMHbIN
XapakTep, MN03TOMY HE B COCTOSIHUM OXBaTUTb BCE MHOroobpasune 3anpocoB-oTBeToB K N,

B TPN3, npu paccmoTpeHun npobrnemMbl U MOCTAHOBKM 3ada4yn, CrOXHble CUCTEMbI pa3fenisatoTCca Ha anemeHTapHble cuctemol (OC,
CybbekT, Bosgencteue (MNpnunnHa), O6vekT, PesynbtaT (Cneacteune)).

Hanee popmupytotcsa «lNpasuna npoaykunm» (Mnun npeaunkaTsl, U eanHNYHbIE NPUYNMHHO-cneacTBeHHble ¢BA3un ([1CC) Ha
BblIBpaHHOM YpPOBHE pacCMOTPEHUSA NPOBNeMbl), KOTOpbIE N ONPEAENSAT «€ANHUYHbLIE CMbICNbI» . « EANHUYHBbIE CMbICTbIY», C TOYKK
3PEHUS N3BIIEYEHUS U3 HUX NOMb3bl 4S5 YenoBeka, MoryT obnagaTtb nparMaTtUyHbIMU LeHHocTAMU. nu, HaobopoT, C TOYKM 3peHus
N3BreYEeHUs U3 HUX NMONb3bl A4S YerioBeka, MoryT obnagaTb paspyLuaroLlLnM, HeraTMBHbIM NOTEHUMarioMm.

EAOVHUYHDIE MNCC, BbisBnsemMbie npu noctpoeHun mogenu 3agaum B TPU3, u asnarwrtca EQUHUYHBIMU CMbICJIIAMU B
cnoxHou cucreme. Takme EQJUHNYHBIE CMbICJ1bl Heo6xoanmbl AnAa cpaBHeHUA N Bepudnkaumm oTBeToB-NoACKa30K
reHepaTuBHbIX cuctem U1, n oHn fonxHbI ObITb 00BLEeANHEHbI NpU co3gaHun atanoHHou bl eanHnyHbix NMCC (cMmbicnoBs).
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In such a reference database, a scale for assessing the pragmatism of single meanings (CER) can be created.
No meaning Unwanted meaning Desirable meaning
-1 -0,5 0 0,5 1

The scale for the formal assessment of the pragmatism of single meanings (CER) in the reference base of meanings can be a limiter
for Al.

The only way to verify Al responses in various areas of human activity is to create an expert reference database of meanings (or
ES, Product Rules used in TRIZ), which is then verified by people - experts, each in their own field.

In various sciences, verification must occur through existing deterministic mathematical dependencies (formulas).

Thus, checking the final data against an expert reference database of meanings, including both creative and destructive meanings
from the human point of view, will exclude the appearance of meaningless content generated by Al.

B Takon aTanoHHon B[] MoxeT ObITb co3gaHa WKana aAng oueHku nparmatmamMa eanHnyHbix cmbicnos (MCC).

HeT cmbicna HexxenaTenbHbli CMbICIT >KenaTesnbHbIN CMbICHT

-1 -0,5 0 0,5 1

LLikana ans oopmanbHOW OLEHKKN nparMaTuama eanHunyHbIx cMblicrioB (MMCC) B aTanoHHOM 6a3e CMbICNOB, MOXET SBMATLCS
orpaHundutenem ansa .
EonHcTBeHHbIM cnocobom Bepudmkaunm oteetoB NN, B pasnnyHbix 06nacTsx YenoBeyeckon OesTENbHOCTU, SBNSEeTCA co3gaHue
3KCMepTHOM 3TarioHHOM 6a3bl AaHHbIX cMbicnoB (Unn 3C, MNpasun npoaykumn, ncnonb3dyemoix 1 B TPN3), koTopyto 3atem
BepndUUMPYIOT JOAN — SKCNEPThl, KaXabi B cBOeN obnacTtu.

B pasnuyHbIX Haykax, Bepudukaumnsa gormKkHa NponcxoauTb Yepes CywecTByowme JeTePMUHUPOBaHHbIE MaTeMaTUYeckmne
3aBMCMMOCTU (popmynbl).

Taknum obpasom, cBepka KOHEYHbIX JaHHbIX C 3KCMEePTHOW 3TarioHHOM 6a3bl AaHHbIX CMbICNOB, BKIHOYaAlOLLEN Kak
cosupaTerbHble, Tak N paspyLumTeribHble CMbICIIbl C TYK 3pEeHNA YerloBeka, WMCKIHYUT NosiBrieHne 6eCCMbICIIEHHOr0 KOHTEHTA,
reHepupyemoro .
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psychosphere

| cultural
: Comrame s = imymmpum  SPhere There are projects of CYC
sociosphere |inepiopie o
- veurt| KITYROCSERA | g ABBYY Compreno,
COIHOCPHEPA [/ncnxocw:r ;= Marepica- . )
Tobpecmao x ortol moe COMET with Atomic database
gpff.?;”” b T oy and DeepMind systems with
M A MOXOILe R Jobermt
e P A i ot y Ao - ext_ernal memory of facts,
BB P erpet o [ cirene = Which claimed to cover the
g peeTt_Crarepraminng ol ¥ Pmm\/ entire picture of the world with
e pecypcam EXTRI N
o an ontology, but the success

Biotachnosohors (rsteral workl)]| (50T R0 b i A A TR HATE BT M) of such projects is still
modest.

CyuwectsytoT npoektel CYC n ABBYY Compreno, COMET c B[] Atomic n cuctemol

DeepMind ¢ BHelUHeEN NaMATbIO PAKTOB, KOTOPbIE NpeTeHaoBanu Ha oxBaT OHTOSTIOIMEN
BCEN KApTUHbI MUPaA, HO YCNEXU TaKMUX MPOEKTOB MoKa CKPOMHbIE.

© 2023, TRIZ Developers Summit




01.06. Comparison of two Al models, in terms of the reliability of the results issued.
06/01/01. Generative language models of Al.

Al generative language models determine the probability of the next word by analyzing text data.
They interpret this data by running it through an algorithm that establishes the rules of context in
natural language.

The model then applies these rules in language tasks to accurately predict or generate new
sentences.

01.06. CpaBHeHue aByx moaeneun U, c Touku 3peHUa AOCTOBEPHOCTU BblAaBaeMblIX
pe3ynbTaToB.
01.06.01. Nl'eHepaTuBHbIE A3bIKOBLIE moaenu UN.

[ eHepaTuBHbIe A3blkoBble mogenn U onpegenatoT BEpOATHOCTb Clie4ylowero crosa, aHanmsmnpys
TEKCTOBbIE JaHHbIE.

OHW MHTEPNPETUPYIOT 3TN AaHHbIE, NPONyCcKasa Ux Yepes anropuTtMm, yCTaHaBnNMBaLWiA NpaBuna
KOHTEKCTa Ha eCTEeCTBEHHOM A3blke. 3aTemM MoAerNb NPUMEHSIET 3TK NpaBuna B S3bIKOBbIX 3a4a4vax,
4YTOObI TOYHO MPOrHO3MpPOBaTb UMK CO3aaBaTb HOBbIE MPEANOXKEHUS.
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A Large Language Model (LLM) is a type of
artificial intelligence (Al) algorithm that uses
deep learning techniques and large data sets
to understand, generalize, create, and
predict new content.

"The terrible truth™ about LLM: in fact,
ChatGPT is T9 from your phone, but on "bull
steroids’!

Bonblwaga asbikoBad mogens (Large
Language Model (LLM)) — aTo T1n
anropuTMa UCKYCCTBEHHOrO UHTeNeKTa
(W), koTopbIN NCnonNb3yeT MeToabl
rnyookoro odoy4eHus u maccmsbl 6OMbLUMX
HabopPOB AaHHbIX OS19 NOHUMaHUS,
0000LLeHNs, co3gaHns U NPOrHO3MPOBaAHUS
HOBOIO KOHTEHTA.

"CtpawHas npasga 06 LLM: Ha camom
nene, ChatGPT — aT10 T9 13 Bawero
TenedoHa, HO Ha cTtepougax !




Yes, it is: scientists call both of these technologies "language
models" (Language Models); but all they're really doing is

guessing what the next word should come after the existing
text, based on statistics about how often the new word is
used with the existing words in the sentence.

Al chatbots and LLMs are nothing more than “glorified voice
recorders” says Michio Kaku, professor of theoretical physics

at the City College of New York and New York University Alumni
- . Center.

[a, 370 TaK: y4yeHble Ha3bIBaloT 06€ 3TUX TEXHONOINU «s3blkoBbIMU Mogensmmy (Language Models); Ho
BCE, YTO OHM MO CYTWU AenatorT,

— 3TO yragbiBakOT, KaKoe crieaytoillee CrqioBoO AOJTXKHO UATU 3a YXKe uMerolnMmcAa TeKCTOM Ha
OCHOBAHUUN CTATUCTUNYECKUX OAaHHbLIX O 4YaCToOTe yn0Tpe6neHM;| HOBOrIoO CJjioBa BMeCTe C yXe
nMeruwmmunucsa crnosamum B npeanoxeHnn.

YaT-60Thbl C NCKYCCTBEHHbIM NHTENNEKTOM 1 moaenu LLM — aT1o He Bornee yem «npocnaBrieHHbIe

AUKTOPOHbI» - cuntaeT Mununo Kaky, npodeccopa teopetundeckon pusmnkm flopoackoro konnegxa Hoto-
Nopka n LleHTpa BbiNnyCKHMKOB YHUBepcuTeTa Hbro-MNopka.
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These Al models use generative methods and are therefore called generative. They pay too
much attention to detail instead of capturing general concepts and this is their weak point,
which often leads to the issuance of false information.

Conclusion: Meanings, or ES in such models, are probabilistic in nature, they can reflect
the meanings of the real world with a certain degree of probability, or, conversely,
generate nonsense.

AT moaenu U ncnonb3yoT reHepaTMBHbIE METOAbLI, U MO3TOMY Ha3bIBAOTCH -
reHepaTuUBHbIMW. B HUX CIIMLLKOM MHOIO BHUMaHUA yaenseTca getansm, BMECTO TOro,
4YTOObI yNnaBnnBaTb 00OLWME KOHLIENUMN N 3TO NX crnaboe MecTo, KOTOPOe 4YacTo NPUBOAMUT K
Bblaaye He4OCTOBEPHOU MHdopMaLnn.

BbiBoa: Cmbicnbl, v OC B TakKnx MoAensax, HOCAT BePOATHOCTHbLIU XapaKTep, OHU
MOryT OTpa)kaTb CMbICS1bl peasibHOro mmpa c onpenesrieHHOU CTeneHbL BEePOATHOCTMH,
nnun, HaobopoT, reHepupoBaTb 6eccMbicnuLy.
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01.06.02. Predictive models of Al architectures.

Predictive models of Al architectures are based on a complex polynomial that describes the response
surface of the model parameters or, in other words, is a substitution ("black box") of existing data or a
calculation model.

(A polynomial is an algebraic expression representing the sum or difference of several monomials: a
polynomial. A monomial is an algebraic expression consisting of the product of a numerical factor
(coefficient) by one or more variables, where each variable is raised to a natural power).

01.06.02. NMNpeaukTuBHble mogenu apxutektyp UN.

NMpeankTuBHblie mogenu apxutektyp MU - ocHoBaHbl Ha CrIOXHOM MOJSIMHOME, KOTOPbIW ONUCbIBAET
NOBEPXHOCTb OTKMMKA NapamMeTpoB MoAdenu nnn, Apyrmmmn crioBamMmm, iBNS€TCA nNogMeHomn («4epHbIM
ALLMKOMY ) CYLLECTBYHOLIMX AAHHbLIX UM pacvYeTHOW MO4ENN.

(MonunHoMm - 3TO anrebpanyeckoe BbipaXkeHne, NpeacTaBnAlLWLEEe CYMMY UM Pa3HOCTb HECKOSTbKNX
OAHOUSIEHOB: MHOrouvneH. OgHouneH — anrebpanyeckoe BblpaXXeHne, CoOCTosILLEE N3 MPON3BEAEHNS
4YMUCIIOBOro MHOXNUTENS (KO3dhPULMEHTA) Ha OOHY UITN HECKONBLKUX NEPEMEHHbIX, rae KaXaasi nepeMeHHasd
BO3Be[eHa B HaTypasibHY0 CTEMEHb).
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lllustration of interpolation by the method of local polynomials. A first-order global
polynomial corresponds to a straight plane through the data; second-order global
polynomial fits a curved surface, allowing valleys to be displayed; a global polynomial of
N the third order can characterize two bends, etc. But for a surface with a changing shape,
S | for example, a landscape with alternating slopes and flat surfaces, the global polynomial is

| not suitable. Complex polynomial planes will represent the surface more accurately, as
shown in the figure. Predictive modeling is based on the construction,

management and calculation of models using approximation techniques. They are also called response surfaces,
surrogate models, metamodels, reduced order models, and the like.

What does the word predictive mean? - Associated with predicting the future behavior of someone, something; predictive

/inntocTpaums MHTEpPNonsaLMmY No MeToAY MoKamnbHbIX NOMMHOMOB.

[ nobanbHbIM NONIMHOM NEPBOro Nnopsiika COOTBETCTBYET NPSIMON MSTOCKOCTU, NPOXOAALLEN Yepe3 AaHHbIE;
rnobanbHbIN MNOSIMHOM BTOPOro rnopsigka CoOOTBETCTBYET NMOBEPXHOCTU C N3rMboMm, rno3Bosisid OToOOpaXkaTb OONUHBI;
rnobanbHbIN MNOSIMHOM TPETLENO NopsAKa MOXET XapakTepusoBaTb ABa u3rba n 1. n. Ho Ans noBepxXHOCTU C
MeHsoLencs gopmon, Hanpumep, naHgwadTa ¢ YepeaoBaHNUEM CKITOHOB U POBHbLIX MOBEPXHOCTEN, rMobanbHbIN
NoNnHOM He noaxoanT. CrnoXHble NOSIMHOMUASIbHbIE NITOCKOCTU NPEeACcTaBAT NOBEPXHOCTb 6Osiee TOYHO, Kak nokasaHo
Ha PUCYHKe.

NMpegnkTnBHoe mogennpoBaHne OCHOBLIBAETCS Ha MOCTPOEHUU, yrpaBJieHUU N pacyeTe Mogeneu npwu
MOMOLLM TEXHUK annpoKcuMaumuu. VIx Takke HasblBalOT NOBEPXHOCTAMU OTKITMKA, CyppOoraTHbIMU MOOENSIMMU,
MeTamMmoaenamMmu, MoaensiMm NOHMXEHHOro nopsiaka v T.1.

UTo o3HayaeT cnoso NpeaukTneHbin? - CBA3aHHLIM C NPOrHO3MpPOBaHMEM DyayLLero NoBeAeHUst KOro-, 4ero-nmobo;

1z \\
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Predictive analytics is a set of methods for analyzing data and how to interpret
it, allowing you to make successful decisions in the future based on the results
of past events. In order to cope with the implementation of analytical work of this
order, the specialist should identify a set of important, significant parameters,
each of which really leads to a particular outcome.

Some TRIZ methods and tools also use predictive modeling and analysis,
which may allow them to be used in Al systems. These are TRIZ methods that
allow constructing cause-and-effect “hypotheses” (through "Production
Rules’) about the environment, taking into account the accumulated knowledge
in the area under study.

MpeankTUBHAA aHaNUTUKaA — 3TO KOMMIIEKC, COCTOSALLUIA U3 METOAOB aHanmsa
OaHHbIX 1 cNocoboB MX NHTepnpeTaumn, NO3BONSOLLNA NPUHUMATL YCNELLHbIE
peLlueHns B byayLiem Ha OCHOBE pe3ynbTaToB NPOLbIX cObbITUI. [nsa Toro
4TOObI CNPaBUTLCA C peanua3aumen aHanMTU4Yeckon paboTbl Takoro nopsaka,
crneumnanucTy crneayeT BbisiBUTb HA0OP BaXHbIX, 3HAYMMbIX NAapaMeTPOB,
KaXkObI N3 KOTOPbIX AEACTBUTENBHO NPUBOAUT K TOMY UM MHOMY UTOTY.

HekoTopble meToabl n HCTpyMeHTbl TPU3, Takke ncnonbayoT npeaukTuBHoe
MoAaennpoBaHuUe U aHanus, 4YTo, BO3MOXKHO, NMO3BOSUT NPUMEHATHL UX B
cuctemax . 3to metoabl TPU3, no3sonstoume KOHCTPyUpoBaTb MPUYUHHO
-CNneAcTBeHHble «runoTtesbl» (Yepe3 TpoayKUMOHHbIe npaBuna’) ob
OKpy>KaroLen cpeae, yunTbiBasi HakornneHHble 3HaHUs B nccrnegyemon obnacru.



Perhaps in the future, a hybrid model of Al work will be used, i.e. joint work of generative,
discriminatory (the discriminator decides whether each instance of the data it considers belongs to the
training data set or not), predictive and other Al models, to increase the reliability of the output result.

Conclusion: Meanings, or ES in predictive models, are deterministic in nature, and they describe
the meanings of the real world with a high degree of certainty.

The reliability of the results is the main advantage of Al systems based on predictive analytics,
compared to generative models.

Bo3moxxHO B Oyayuiem, byoeT npuMeHsaTbca rmbpunaHaa mogens pabdotel A, T.e. coBMmecTHas
paboTa reHepaTUBHbIX, AUNCKPUMUHALNOHHBIX (QUCKPUMMHATOP peLlaeT, OTHOCUTCS N KaXXabIu
9K3eMNiAp AaHHbIX, KOTOPbIA OH paccMaTpuBaeT, K HAbopy TPEHNPOBOYHbLIX OAAaHHLIX UITN HET),
NpeauKTUBHLIX 1 Op. moaenen N, ans noBbllWEHUS AOCTOBEPHOCTU BblAaBaeMoro pesynbrara.

BoiBoa: Cmbicnbl, nnn 9C B NpeAnKTUBHbLIX MoAenaXx, HOCAT AeTePMUHUPOBAHHbIU XapakTep, U
OHW OMUCBLIBAIOT CMbICI bl peanbHOro Mmpa ¢ BbICOKOM CTENEHBIO [ OCTOBEPHOCTM.

B mOCTOBEPHOCTU pe3ynbTaToB 1 KpoeTcs rnaBHoe npeumywecTBo cucteM U Ha
NnpeaMKTUBHOW aHaNUTUKe, Mo CPaBHEHUIO C FeHepaTUBHbIMU MOOENAMMU.
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02. The use of some TRIZ methods to go beyond the limits of knowledge gained during the training of the National
Assembly.

02.01. Will it ever be possible to use the terms "curiosity" or "intellectual hunger" in relation to Al systems?

02. Ucnonb3oBaHue HeKoTOopbiX MeToaoB TPU3 ana Bbixoaa 3a npeaenbl 3HaHUW, NOMY4YeHHbIX Npu oby4yeHun HC.
02.01. Bo3amoxHoO nu 6yaeT korga-Hubyab Ucnosib3oBaTh NOHATUA “NOOBONLITCTBO” UNU “UHTENNEKTyaNnbHbIN
ronoA”’, npuMeHUTeNbHO K cuctemam UA?
AT ~
y ’%‘ R / b |
W Lk

Curiosity is an unconscious desire for knowledge,
Inherent not only to humans, but also to many living
beings. Curiosity is an interest devoid of rational
grain, but underlying any knowledge and being the

| root of curiosity.

JTrobonbITCTBO, 3TO Decco3HaTeNbLHOE CTPEMIIEHNE
K MO3HaHWUIO, NPUCYLLIEE HE TOSTbKO YESTIOBEKY, HO U
MHOIMM XWUBbIM cyLlecTBaMm. J1toBonbITCTBO - 3TO
NHTEpEeC, NMULLEHHBLIN paLMOHAarbHOIo 3epHa, HO
nexawiun B ocHoBe noboro no3HaHusa um
ABMAOLLMACA KOPHEM NMIOOO3HATENBHOCTH.
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Curiosity is an unconscious desire for knowledge, inherent not only to humans, but also to many
living beings. Curiosity is an interest devoid of rational grain, but underlying any knowledge and
being the root of curiosity.

And the manifestation of “interest” is impossible without “Emotional Intelligence” (EQ).

For Al systems, the state of "curiosity” (or "intellectual hunger", should mean a constant need
to learn new things, self-education, knowledge of the world), when faced with something that
goes beyond the mastered knowledge (on which the neural network is trained) or contradictory

("mystery "," riddle ") of the established scientific paradigm, is not clearly defined.

An artificial neural network, in such cases, generates information (images, texts, speech, ...) that
is far from common human sense, which reflects the real physical picture of the world, creating
information by combining parts of mastered knowledge and is not able to go beyond this

knowled%e, to create a different principle of functioning of the new system.
JTro6onbITCTBO, 3TO Becco3HaTeNIbHOE CTPEMITEHME K MO3HAHMIO, NPpUCyLLEee He TOJbKO YeSTOBERY, HO U MHOMMM XXUBbIM

cywecTtBaMm. J1l0BONbLITCTBO - 9TO MHTEPEC, NMULWIEHHBIN paLnoHaribHOro 3epHa, HO fieXxalmin B oCHoBe J1toboro No3HaHus u
ABNAOLLMNCA KOPHEM NOOO3HATESTBLHOCTMN.

A nposierneHne “uHTepeca” HeBO3MOXHO be3 “IMouuoHanbHoro nHtennekra” (EQ).

[ns cuctem U cocTosiHne "nrobonbITCTBO" (MK "MHTEeNNeKTyanbHbIA ronoA”, 40/KeH 03Ha4YaTb MOCTOSAHHYHO
NOTPEBHOCTb B U3Yy4YEHUM HOBOro, caMoobpasoBaHnK, NO3HAHUN MUPA), NPU CTONKHOBEHUN C YEM-TO BbIXOOSLLMM 3a PaMKU
OCBOEHHOro 3HaHUsA (Ha KOTOPOM ODy4YeHa HeMpoceTb) Unun npotTmeopevawmm ("tanHa", "3aragka") yCcTtosBLUENCS Hay4YHOM
napagurme, onpegeneHo HeJOCTaTOYHO YETKO.

NckyccTtBeHHas HC, B Takmx crniyyasx, reHepupyeTt nHdopmaumio (M3obpaxxeHns, TEKCTbI, peyb, ...) Aanékue oT 34paBoro
4YerloBeYECKOro CMbICsia, KOTOPbI OTpaXkaeT peanbHYyo PU3nYecKyo KapTuHy Mupa, cosgasas MHopMaLmio MeToaom
KOMOUHMPOBaHMA YacTeN OCBOEHHbIX 3HAHWUN U HE B COCTOAHUM BbINTU 3a Npeaerbl 3TUX 3HaHWUN, ONS CO34aHuUsl MHOro
npuHUnna pyHKUMOHNPOBAHUA HOBOW CUCTEMBI.

© 2023, TRIZ Developers Summit (@%‘“:’) )/E (

SumMMIY



Harvard psychologist, professor, teacher of cognitive psychology and educational theory Howard Gardner -
the author of the theory of multiple intelligences, identifies 9 types of intelligence to cover the entire
spectrum of abilities and talents that people possess.

1. Visual-spatial intelligence. 6. Interpersonal intelligence.
2. Linguistic-verbal intelligence. 7. Intrapersonal intelligence.
3. Logical and mathematical intelligence. 8. Naturalistic intelligence.
4. Body-kinesthetic intelligence. 9. Existential intelligence.

5. Musical intelligence.

[[apBapackun ncuxonor, npogeccop, NnpenogasaTtenb KOrHATUBHOW NCUXONOrnm n Teopmmn obpasoBaHus
['oBapa apOHep - aBTOp TeOpUU MHOXECTBEHHOIrO UHTeNSIeKTa, BolaenseTt 9 TUnoB UHTENseKTa ans
OoXBaTa BCEro cnekrpa crnocobHOCTEN U TanaHTOB, KOTOPbIMM 0bnagatoT Moau.

1. BusyanbHoO-NpoCTpaHCTBEHHbLIW NHTENSIEKT. 6. MeXMMYHOCTHbIN MHTENSIEKT.

2. JIMHreuctTnyeckn-sepobanbHblin MHTENIEKT. /. BHYTPUITMYHOCTHbIN NHTENIIEKT.
3. Jlornko-maremaTnyeCcKknm MHTENNEKT. 8. HaTypannctuyecknm NHTENMEKT.
4. TenecHO-KUHECTETUYECKUN NHTENSEKT. 9. BK3ucTeHunanbHbIN UHTENMEKT.

5. My3blkanbHbIU NHTENMEKT.
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Emotional intelligence affects all types of multiple
Intelligences.

Emotional intelligence consists of several aspects:
the perception and recognition of emotions, the
management of emotions, the use of emotions
In cognitive activity.

Both of these models view emotions through the
prism of cognitive abllities, without affecting
personal qualities.

AMOLMOHAlIbHbIU MHTENJIEKT OKa3blBaeT BIUAHME Ha BCE TUMblI MHOXECTBEHHOIO UHTENTEKTA.

OMOUMOHANbHbIW UHTESNNEKT COCTOUT N3 HECKONbKUX aCNEKTOB: BOCripunAaTne n pacno3HaBaHue
3MOL|VIVI, ynpaBelneHune sMmounAaAmMmun, ncnonb3oBaHumne 3MOLMUA B KOTHUTUBHOW AEeATEIIbHOCTW.

O0e 3TK Mogenun paccMaTpmBalroT 3MOLMM Yepes3 NPU3MY KOTHUTUBHBIX COCOOHOCTEN, He
3aTparmBas NIMYHOCTHbIE KayecTBa.
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EModel presented by the EQ-factor laboratory under the
direction of Nicolas Corot and Victoria Shimanskaya in 2014.
It clearly shows the coefficients that form the intellectual-
emotional profile of a person - IEPP.

Emotional intelligence does not exist apart from
intelligence, it is not its opposite.

Emotional intelligence EQ and mental intelligence 1Q cannot
be separated from each other. Moreover, if EQ is not
developed, a person will not have a high 1Q.

Mopenb, npeacrtasneHa nabopatopuen EQ-factor noa pykosogcrtsom Hukonaca Kopo n Buktopuen
LLlnmaHckon B 2014 roay. OHa HarnsiaHo nokasbiBaeT KO MPUUMeHTbI, dopmMupytoimne
NHTEeNNeKTyanbHO-aMouUMOoHanbHbIN Npodunb nuyHoctn — IEPP.

AMOLMOHAlIbHbIU UHTENSEKT He cyuecTByeT oTAEeJNIbHO OT UHTEeJIJ1eKTa, 3TO He ero

NMPOTUBOMNOJIOXXHOCTD.
KoadopuumneHTsl amoumnoHanbHoro nHtennekta EQ n ymcreeHHoro nHrennekra |Q Henb3s oTaennTb
apyr oT gpyra. bonee Toro, ecnn He pa3suBaTtb EQ, y yenoBeka He OyaeT BbICOKOro 1Q.
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To develop emotional intelligence, you need to focus on four drivers: awareness,
self-esteem, motivation, and adaptability.

The development of each of the drivers forms the development of the
corresponding emotional and intellectual strategy...

The "petals indicate the main emotions”, and in the white spaces - feelings.
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Feelings are a mixture of different emotions, feelings are longer in time.

Emotions are short-term impulses.

UT0ObI pasBuTb 3MOLIMOHANbHbLIA UHTENMNEKT, HYXXHO COCPEeaOoTOMUTLCS Ha
YyeTblpex ApanBepax: 0CO3HaAaHHOCTU, CaMOOLIeHKe, MOTUBaLMKU U
afanTUBHOCTM.

Pa3BuTre Kaxkgoro ns gpansepoB hopMUpyeT OCBOEHNE COOTBETCTBYHOLLEN
9MOLMOHAaNbHO-UHTENNEKTYalnbHOW CTpaTeruu. ..

> Ha "nenecTkax yKa3aHbl OCHOBHbIe aMouun”, a B 6ernbIX NPOMeXyTKax -

4YyBCTBa.
UyBCTBa - 3TO CMECb pasnn4YHbIX SMOLMIA, YyBCTBa Oonee NpoaomKUTENbHbI BO

BPEMEHMN.
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To stimulate the NN layers of 9 types of multiple Al to use analogues of the concepts of “curiosity” or
“intellectual hunger”, motivation is needed, for example, a system of alternating expectations of pseudo-
reward or, conversely, pseudo-pain, i.e. such an Al system should “go into a state” of some kind of
pseudo-satisfaction or, conversely, pseudo-suffering, when solving a complex creative task, competing
with another Al system or with its previous state, or with a person.

To do this, apparently, layers of the NN of emotional Al should be distinguished. These layers of the NN
emotional Al should be able to influence all 9 types of multiple Al and include analogues as destructive
psychological mechanisms of the "NN pseudo-personality” - fear, stress, self-awareness, narcissism,
narcissism, vanity, pride, flattery, deceit, lies, greed , competition, ... etc. ”, and creative ones - affection,
compassion, equality, forgiveness, teamwork, ... etc. ”, depending on the situation or the wishes of the
person.

[Onsa ctumyna cnoés HC 9 TMnoB MHOXecTBeHHOro M K ncnosib30BaHu0 aHasroroB NOHATUM “nNBOMNbLITCTBO” UNK
“MHTEenneKkTyanbHbIN rofiog’, Heobxoanma MOTUBaALMA, HaNpUMeEpP, CUCTEMA YepenyroLnXca OXuagaHnum ncesno-
nooLpeHnsa nnm, HaobopoT, nceBao-obonu, T.e. Takas cuctema M gormkHa «NnepenTn B COCTOAHUEY» KaKOro-TO
nceBaoO-yOOBNETBOPEHNS NN, HAOOOPOT, NCEBAO-CTPALAaHUSA, NP PELLEHNN CIIOXHOM TBOPYECKOW 3adauu,
KOHKYpupys ¢ gpyron cuctemon I nnm co ceonm npexxHMmMm COCTOAHMEM, UITN C YESTOBEKOM.

[1na aToro, BMaMmo, AoJKHbl ObITb BblaeneHbl cnon HC amoumnonansHoro M. 3t cnomn HC amouunoHanbHoro NI
OOMMKHbl UMETb BO3MOXHOCTb BNUATL Ha BCce 9 TUNOB MHOXecTBeHHOro I n BknovaTb aHanoru kak
paspyLUUTENbHbLIX NCUXONOrMYecknXx MexaHn3moB «ncesao-nnyHoctn HC» - cTpax, cTpecc, caMooco3HaHue,
camosntoboBaHue, HapuMucmam, TecnaBsne, ropabiH4, NecTb, 0bMaH, NoXb, an4YHOCTb, KOHKYPEHUMUS, ... U OP.», TaK K
co3uaaTternbHble — «MPUBSA3aHHOCTb, COCTpagaHue, paBHonpasue, npouleHne, pabota B KomaHae, ... U ap.», B
3aBUCUMMOCTU OT CUTYaLUKN NN NOXeNaHNU YeroBeKa.
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It is also possible that there should be a NN layer of “pre-conceptual, unconscious, creative, “crazy”, artistic
intelligence” NN, most of the time isolated from the NN layers of 9 types of Al, a controlled reference
database of meanings, consisting of many reference CER.

This NN should not have the limitations of a reference database of meanings, consisting of many reference
CER, but should be trained on random, incredible meanings, creating "crazy associations".

At some points in time, similar to human sleep, hypnosis or "meditation”, such an NN should have a
connection with the "slowed down mode of operation" of the controlled layers of the NN, which perceive or
are further trained through "pre-conceptual, unconscious, creative, artistic "images" or data", introducing
creative deviations into the work of the NN layers controlled by the reference database of meanings.

Bo3MOXXHO Takxke, 4To AormkeH bbiTb crnon HC «gonoHATUMHOro, 6ecco3HaTeribHOro, TBOPYECKOro,
«cymaculegueroy, XxyaoXXectseHHoro nHtennekta» HC, 6onbluyto YacTb BPEMEHN N3ONUPOBAHHLIN OT
cnoées HC 9 tunos U, koHTponnpyemon atanoHHou Bl cMbICiOB, COCTOALLEN N3 MHOXXECTBA 3TalIOHHbIX
[MCC.

9Ta HC He gomkHa MeTb orpaHu4YeHuin aTanoHHom bl cMbICIOB, COCTOSALLEN N3 MHOXECTBA 3TaNOHHbIX
[1CC, a gpormkHa oby4yaTbCa Ha CrnyYamnHbIX, HEBEPOATHbIX CMbICNax, co3gaBasl «be3yMHble accouvaummny.
B HekoTOpble MOMEHTLI BPEMEHMN, aHaNOrM4YHbIE YenoBeYEeCKOMY CHY, TMMHO3Y UK «MeguTtauuny», Takas
HC gomkHa nMeTb CBA3b C «MPUTOPMOXKEHHbBIM PEXMMOM paboThl» KOHTpormpyembix crnoes HC, koTopble
BOCMNPUHMMAKOT UNn gooby4yaroTcs Yepes «4ONOHATUNHbIE, Decco3HaTeNbHbIE, TBOPYECKME,
XyOOXXECTBEHHbIE «0bpa3bl» UNU JaHHbIE», BHOCSLLME TBOPYECKME aeBmaunm B paboTty croes HC,
KOHTpOonupyembix 3TanoHHou b/l cmbicnos.
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TRIZ often uses a model of knowledge representation (a complex system) with the help of
T )~/ semantic networks (a set of CER).Conclusions on semantic networks are realized through
RN \(\7\;( relations between elements, but they are fraught with the threat of contradictions.

Semantic networks make it possible to represent very complex collections of objects and relationships. In
this case, the object itself and the relations of other objects to it become an element of knowledge.The
model is quite universal and can be easily adjusted to a specific subject area. Each individual knowledge
is considered as a kind of relationship between entities and concepts. Consequently, the knowledge
defined in advance and already existing within the system can be increased independently, while
maintaining their modularity. Due to the fact that the form of knowledge representation in the semantic
network is not rigidly set, each specific formalism will have its own inference rules, therefore, the element
of arbitrariness and subjectivity introduced by a person when tuning to a specific subject area is
enhanced.

B TPU3 yacTo ncrogkayetcisMoienty @ peacTasmeins s8avii (CIKHSFitnerembl) e dTRMOIIEI0TEMAHTUHECKUX
ceteun (MHO)KGCTBa I'ICC). BbIBO,qu Ha CEMaHTU4YeCKUX CeTAX pearsrimdyroTcsA 4epe3 OTHOLWEeHUA MexXay 3JieMeHTaM|,

O4HaKO OHM TaAT B cebe yrpo3y BO3HMKHOBEHMUSA NpoTuBopeynn. CemaHTMYecKue ceT No3BONSAIOT NpeAcTaBnsATh
BeCbMa CJI0XHble COBOKYNMHOCTU OO0 HEKTOB U OTHOLUEHUMN.

[py 3TOM 3MEMEHTOM 3HAHUSA CTAHOBUTCHA CaM OOBEKT U OTHOLLEHUS K HEMY APYrnX OO bEKTOB.

Moaenb AOCTAaTOYHO YHMBEpCcarbHa U NIErKO HacTpaMBaeTCs Ha KOHKPETHYH nNpeaMeTHY obnacTtb. Kaxaoe otaenbHoe
3HaHWe paccMmaTpuBaeTCs Kak HEKOe OTHOLLEHME MEeXOY CYLLUHOCTAMU U MOHATUSIMUA,

CnepoBaTenbHO, onpeaeneHHbIe 3apaHee N yXKe CYLLIECTBYIOLLME BHYTPU CUCTEMbI 3HAHUS MOXXHO HapallvBaTb HE3ABUCKMMO,
C COXpaHeHMEM MX MOAYNbHOCTU. M3-3a Toro, 4Tto hopma npeacTaBrneHnst 3HaHUN B CEMaHTUYECKOW CETU He 3afaeTcs
XKECTKO, NS Ka)kaoro KoHKpeTHoro hopmanunama oyayT onpeaeneHbl CBou cobcTBEHHbIE NpaBuna BbiBoAa, MO3TOMY
YCUIMBAETCHA 3NEMEHT NMPOM3BONbHOCTU U CYOBEKTUBHOCTU, BHOCUMbIA YENOBEKOM NPU HACTPOMKE Ha KOHKPETHYHO
npeaMeTHyl obnacTb. XapakTepHas 0COOEHHOCTb CEMAaHTUYECKOM CEeTU -- HAarMAAHOCTb 3HAHUI Kak CUCTEMBI.
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Perhaps, in this case, using TRIZ approaches, the Al system, based on the detected feature ("contradiction" (or more detailed:

CONTRADICTION (NON-CONFORMITY OF REQUIREMENTS) is the OPPOSITE REQUIREMENTS of a person or the human community to
the value of any PARAMETER, the studied part of a COMPLEX SYSTEM )) and its detailed description, using the inductive methods and
"tools" of TRIZ and the concept of operational thinking by L. Vygotsky and J. Piaget, can develop new ways to achieve the goal (unraveling the
"mystery"), or reformat the problem with setting a new goal).

In TRIZ, the division of a complex system into interconnected parts forms ES (or “Production Rules”, or predicates, or single cause-and-effect
relationships (PSC) at the chosen level of problem consideration), which determine “single meanings”.

TRIZ methods and tools are aimed at transforming the elements of these ES (“single meanings”), or at manipulating ES (“single meanings”), in
order to optimize, replace or reassign ES.

BoamoXHO, B 3TOM crniydae, ncnonbadyda nogxoasl TPU3, cuctema NN, Ha ocHoBaHMM 0BHapy>XeHHOoro npuaHaka ("npotmsopeune” (mnu 6onee
pas3BEPHYTO:

MPOTUBOPEYME (HECOOTBETCTBME TPEEOBAHUWN) - 3to MPOTUBOMOJIOXKHBLIE TPEBEOBAHWNSA YenoBeka nnu 4enoBeveckoro
coobulecTBa K 3Ha4yeHuo kakoro-nnbo NMNAPAMETPA, nccnegyemon 4yactu CNOXXHOW CUCTEMBbI)) n ero getanbHOro onucaHusi, CNosnb3ys
WHOYKTUBHbIE MeToabl U "MHCTpyMeHTbI" TPU3 1 koHuenuuio onepauunoHanbHoro molwwrneHuns J1. Beirotckoro n XK. Nnaxe, MoxeT BbipaboTaTtb
HOBble MyTU ANA JOCTMXKEHNA NOCTaBleHHOM Luenu (pasragka "tanHel"), unu nepedopmMmaTtmpoBaTbh 3aady C NOCTAaHOBKOM HOBOM LiEenn).

B TPU3, pasgeneHune CrioXXHOM CUCTEMbI Ha CBA3aHHbIE Mexay cobon yacTtu, opmupyeT IC, (unn «lNpasuna npoaykumMm», U npegukathbl,
NN €QUHUYHbIE NMPUYMHHO-cneacTBeHHble cBa3un ([1CC) Ha BbIBpaHHOM YpOBHE pacCMOTPEHUS NpPobneMsbl), KOTOpblE N oNpeaensitoT
«eNHUYHbIE CMbICSTbI».

MeTonabl n MHCTpyMeHTbl TPU3 HanpasneHbl Ha Npeobpa3oBaHue arieMeHToB 3TUX OC («eQMHUYHBIX CMbICNOBY ), UK Ha MaHunynauum ¢ 9C
(«eONHUYHBIMKU CMbICIIaMny ), C Lenbio oNTUMn3aunmn, 3aMmeHbl unn nepeHasHadeHus 3C.
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02.02. The presence of paradoxes in science is an incentive for new research.

Paradox (ancient Greek TTapddocog - "unexpected; strange", from other Greek tmapa - "against, contrary" and other Greek d6¢a - "opinion;
representation; assumption") in a broad sense - a statement, opinion, reasoning that diverges from the generally accepted opinion and seems
illogical or contrary to common sense (often only with a superficial understanding).

In logic, "paradox" refers to formal logical contradictions that arise while maintaining the logical correctness of reasoning. A paradox
arises when two mutually exclusive (contradictory) propositions turn out to be equally provable (true).

A logical paradox is a contradiction that has the status of a logically correct conclusion and, at the same time, is a reasoning that leads to
mutually exclusive conclusions (consequences).

The logical error of the paradox is explained by the wrong choice of logical premises, for example, when it comes to subjects that do not have
a clear definition (see Zenao's arrow).

02.02. Hanuune napafoKcoOB B HayKe SIBMAETCA CTUMYSIOM K HOBbIM uccnegoBaHUsIM.

Mapapokc (ap.-rpey. Tapddofog — «HEeOoXMOaHHbIA; CTPaHHbIAY, OT ApP.-TPeY. TTapa — «MNPOTUB, BOMPEKN» U AP.-rpeyd. 80La — «MHEHUE;
npeacTaBneHne; NpeanosioXeHMe») B LUMPOKOM CMbICIe — BbiCKa3blBaHNE, MHEHUWE, pacCyXgeHne, KOTOPoe pacxoamTcs ¢ OB ENPUHATBIM
MHEHNEM U KaXXETCA HENOMMYHbIM UK NPOTMBOPEYALLUM 30paBOMY CMbICHY (3a4acTyro NULWb NPU NOBEPXHOCTHOM MOHUMAaHWUN).

B noruke «napapokcom» Ha3bIiBalOT POopManbHO-NIoOrM4ecKkue NPOTUBOPEYUUS, KOTOPbIE BO3HUKAKOT NPU COXPaHEHUMU NTOrMYeCKOn
NpaBUITbHOCTU paccyxaeHus. [lapagokc BO3HUKaeT, Koraa ABa B3aMMOUCKITHYaoLWmMX (NpoTnBopeYdallmnx) CyxgeHns okasbiBatoTCH B paBHON
Mepe gokasdyeMbiMU (ULCTUHHBLIMN).

JTornyeckunn napagokc — NPOTUBOPEUME, UMELDOLLIEE CTAaTYC JIOMMYECKN KOPPEKTHOrO BbiBO4A W, BMECTe C TeM, npeacrasndtouiee cobom
paccyxaeHue, npuBogsilee K B3aMMHO UCKITIOYaOLWMM 3aKITiOYEHUAM (CNeacTBUAM).

JTornyeckas owmnbka napagokca 06bACHSAETCA HEBEPHbBIM BbIBOPOM NOrMYecKnx NocbIfnoK, HaNnpuMmep, Korga pedb MAET 0 npeameTax, He
MMeKLLNX YETKOro onpeaerieHns (cMm. ctpena 3eHoHa).

T Do,

© 2023, TRIZ Developers Summit (@%‘“‘) )/E /

s
SumMmt TRIZ BIOPHARMA



There are such varieties of logical paradoxes as aporia and antinomy.
e Aporia is characterized by the presence of an argument that contradicts the obvious, generally accepted opinion, common sense.
e Antinomy - the presence of two contradictory, equally provable judgments.

Modern sciences that use logic as a tool of cognition often encounter theoretical contradictions or contradictions between the consequences of
a theory and the verbalized results of experience or experiment.

This may be due to logical errors in the construction of judgments, the imperfection of currently existing scientific methods or the insufficient
accuracy of the instruments used in experiments, as well as the inadequacy of the accepted idealization, that is, incorrect axiomatization of
theories.

The presence of a paradox stimulates new research, a deeper understanding of the theory, its “obvious” postulates, and often leads to its
complete revision.

PasnuyatoT Takne pPa3HOBMNOHOCTU JTOTM4YEeCKNX rnapagokcos, Kak anopmna n aHTMHOMUA.

e Anopusi XxapakTepusyeTcsl Hanndnem aprymeHTa, NnpoTMBOpeYaLlero 04eBnaHOMY, OOLLIENPUHATOMY MHEHUIO, 34paBOMY CMbICHY.
e AHTMHOMUSA — HanUynem ABYX NPOTMBOPEYaLUUX APYr APYry, OANHAKOBO AOKA3YEMbIX CY>KAEHUNA.

CoBpeMeHHbIe HayKu1, NCNOSb3YOLLNE NOTNKY B KAYECTBE MHCTPYMEHTA NO3HaHUSA, HEPEAKO HaTanknBalTCA Ha TeopeTUdeckne
NpoTMBOpeYnst Mnbo Ha NPOTUBOPEYMS CNEACTBUN N3 TeopUM C BepObann3oBaHHbIMU pe3ynbTaTtamun onbiTa, 3KCNepuMeHTa.

910 6bIBAaET 06YCNOBMAEHO NOrMYECKMMM OLLMOKaMM B MOCTPOEHUN CYXOEHUIN, HECOBEPLLUEHCTBOM CYLLECTBYIOLLMX B HACTosILLEE BPEMS
Hay4YHbIX METO40B UM HEOOCTAaTOYHOM TOYHOCTbLIO MCMOMb3yeMbIX B OMblTaX MHCTPYMEHTOB, a TakXe HeaeKBaTHOCTbIO MPUHATON
ngeanmsaummn, To eCTb HEBEPHOM akcnMomaTusaumnen Teopun.

Hannuune napagokca CTUMYNUPYET K HOBbIM UccreaoBaHusiM, 6onee rnybokoMy OCMbICIIEHNIO TEOPUN, €€ KOYEBUAHBLIX» MOCTYNATOB U
Hepeako NpUBOAUT K MOMTHOMY €€ NepecMoTpy.

T Do,
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Examples of paradoxes in science are Russell's Paradox, Banach-Tarski's Paradox, Smale's Paradox,
Hausdorff's Paradox, EPR paradox, Cosmological paradoxes.

Examples of logical paradoxes: choice, hedonism, Fredkin, Newcomb, Pinocchio (liar), Grelling-Nelson,
Euathlus, omnipotence, Fermi, heap, lift, "crocodile and baby", Theseus, time: causal loop, Galileo, ravens,
coastline, painter, friendship, dichotomy, Peto, unexpected execution, tolerance, drunkards, buttered cats.

https://1gai.ru/publ/529187-25-paradoksov-kotorye-mogut-vskruzhit-golovu-spojler-ot-koshki-s-maslom-
mozhno-s-uma-soijti.html

[TlpumMmepamu napaaoKCcoB B HayKe MoryT crnyxuTth lNapagokc Paccena, lNapagokc baHaxa — Tapckoro,
[Tapagokc Cmenna, lNapagokc Xaycoopda, SlP-napagokc, Kocmornornyeckne napagokchl.

[Tpumepbl MorMYecKknx napagokcoB: Bbibopa, regoHnama, PpegkmHa, Hetokoma, [NHOKKKMO (Jmkeua),
[ pennuHra — HenbcoHa, 3BaTna, BcemoryuiecTtsa, Pepmu, Kyun, nudTa, «KKpokogusn n mnageHeuy,
Teced, BpeMeHHON: MPUYNHHO-CNeACTBEHHOM NeTnun, ["anunes, BOPOHOB, beperoBov NUHUM, Manspa,
Opyx6bl, anxotomuu, Neto, HEOXKMOAHHOW Ka3HW, TONIEPAHTHOCTU, NMbAHULbI, KOLLKA C Macriom.

https://1gal.ru/publ/529187-25-paradoksov-kotorye-mogut-vskruzhit-golovu-spojler-ot-koshki-s-maslom-
mozhno-s-uma-sojti.html
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Suppose that in the future, an expert reference base of meanings (or ES) will be created. Then, if the Al system produces a
result that does not pass verification (and this is a comparison with the PSS standards in the database of meanings), a
contradiction or paradox is formed.

Further, to solve such a contradiction (paradox), it is possible to create and use an automated software package created on
the basis of TRIZ - these are changes and transformations of technical and non-technical systems using ARIZ, 40 + 10
techniques, 76 standards, MATCEM +, FA, PA, MM4 (400 verb-forming roots form the action verbs M4, divided into 4
classes and subclasses) and other methods. Here it is also possible to use the construction of 5 complexes according to
the “Operational Theory of Intellectual Development” by L. Vygotsky and J. Piaget, in relation to the Subject, Influence and
Object. 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 AND MEANINGS” in various areas
of human activity.

[Mpeononoxum, 4to B byayliem, akcrnepTHasa aTanoHHas 6asa cmbicrnioB (unn 3C) byaeTt co3gaHa.

Torga, ecnu cuctema U BelgaeTt pesynbTaTt, KOTOPOM HE NPOXOAUT Bepudukaumio (a 9To cpaBHeEHME C aTarnoHamu
[MCC B B[] cmbicnoB), popMUpyeTCcsa NpoTUBOpEUne Unu napagokc.

[anee, ons peleHna Takoro npoTneopeymns (napagokca), BO3MOXHO co3faTh M UCMOSib30BaTbh aBTOMAaTU3UPOBAHHbIN
NpOrpaMMHbIA KOMIMMEKC, CO3aaHHbIN Ha 6a3ze TPU3 - 9To nameHeHua n npeobpasoBaHns TEXHUYECKNX U
HeTexHu4ecknx cuctem c nomowibo APU3, 40+10 npuemos, 76 ctaHpaptoB, MATXOM+, @A, INA, MMY (400
rnarosioodopasyrowmx KopHen chopmupyoT rnaronbi-sodgencTema MY, nenawmeca Ha 4 Knacca M noakKnacchil)
U Op. MeToabl. 3eCb XXe BO3MOXHO MUCMNOoSib30BaTb NOCTPOEHNE S5 KoMnriekcoB no «OnepaunoHaribHOn Teopun
NHTennekTyarnbHoro passutus» J1. Beirotckoro u XK. MNuaxe, npumeHntensHo K CybobekTy, Bosgenctamio n OObekTy.
OcHoBbIBasiCb Ha KOHUENUMAX ornepaumoHanbHoro molwnieHmsa J1. Beirotckoro n XK. lNnaxe, BO3MOXHO co3aaTb
NporpaMMHbIA KOMMJIEKC, KOTOPbLIM NOMOXET UccrnegoBaTtento n HempoceTu codgasaTtb HoBble “TTOHATUA U
CMBbICIJIbI”, B pasnunyHbix cdhepax 4YenoBeyveckon AeATenbHOCTH.
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Possible structure of successive stages of the software complex based on the concepts of operational
thinking by L. Vygotsky and J. Piaget.

Each of the many solutions obtained (single, minimal meaning or ES) must again be compared with
the standard from the expert reference database of meanings (or ES), for compliance with the real
world, which will confirm or refute its reliability.

Many unreliable results (ES) obtained can be studied by human experts to search for novelty or final
denial of unreliable results (ES).

BoamoXHaa CTpyKTypa nocriegoBaTefibHbIX 3TanoB NporpaMmmMHOro KomMmnnekca, OCHoBaHHas Ha
KOHLIenumuax onepauunoHanbHoro moiwnenus J1. Beirotckoro n XK. lNuaxe.

Kaxxgoe n3 MHoXecTBa Nosly4YeHHbIX peleHuin (eAUHUYHbIN, MUHUManbHbIN cMbicn nnn 3C) OOIKeEH
CHOBa CpaBHMBATLCS C 3TANTOHOM U3 3KCMEePTHOMU 3TAaNIOHHOM 6a3bl AaHHbIX CMbIcnoB (1nn 3C),
Ha npegMeT COOTBETCTBUSA pearibHOMY MUPY, YTO NOATBEPAUT UK ONPOBEPrHET ero 4OCTOBEPHOCTD.

MHOXXeCTBO Nofny4YeHHbIX He4OCTOBEPHbIX pe3ynbTaTtoB (OC), MOryT UsyydyartbCcd NoabMn-aKkcnepTamMmu,
0519 noMcka HOBU3HbI UM OKOHYaTEeNbHOro OTPUUaHUA HeA4OCTOBEPHbIX pe3yribTaTtoB (OC).
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