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m PREVIOUS LECTURE: PHYSICAL VS COGNITION
NONUTEX

Different types of cognitive processes include:

Attention: allows people to focus on a specific
stimulus in the environment.

Language: processes that involve the ability to
understand and express thoughts through spoken
and written words.

Learning: processes involved in taking in new
things, synthesizing information, and integrating it
with prior knowledge.

Memory: process that allows people to encode,
store, and retrieve information.

Perception: process that allows people to take in
information through their senses (sensation) and
then utilize this information to respond and interact
with the world.

Thought: essential part of every cognitive process
that allows people to engage in decision-making,
problem-solving, and higher reasoning.

Paradigm shift —
six epochs of capability evolution from world of physics to world of knowledge/intelligence




m PUBNYECKAA PEANIBHOCTbL VS CO3HAHWE, UTO, KAK MOYEMY ?

Dunocopus: CyLLECTBYET Sin PeanbHOCTb,
KOTOpYIO HabnwoaaTb HENb3S, @ MOXXHO NULLb
MbICAUTb WIWN BbIYUCIUTL ?

CyuwiecTsytoT
pa3Hble
BUAbI
OpraHuU3MOB,
HO He BCE OHMU
NMEKT MO3r U
HaZleNneHbl
CO3HaHuem !?

KoMnbloTepHble Haykun: Kak HeNpoTMBOpeYMBO O6bACHUTL
CBSI3b peanbHOCTU (PM3NYeCcKoro nnaHa (ABMxeHue B
NPOCTPaHCTBE-BpPEMEHN => KOOpAUHATa/CKOPOCTb) U

CO3HaHusA (MHdopMaLms 0...)?




Cxoomm U3 TOro, Yto 1) MHOOPMALIMA — ATPUBYT

Byl ©113//YECKOW PEATIBHOCTW

A Tefnop, . Vuaep

DPUSHUKA
ITPOCTPAHCTBA-
BPEMEHH

FITIN\N

[xoH Apunbanba Yunep
(John Archibald Wheeler
(1911 — 2008)

O. A. Yunep BbICKa3an npeanosioxXeHue, 4Yto MHdopMaums
ABnseTca pyHAaMEHTaNbHOW KOoHUenumen gpusmkn. CornacHo
ero aoktpuHe «it from bit» Bce usnyeckme cywHOCTU
ABNAKTCA MHPOPMALIMOHHO-TEOPETUYECKMMN B CBOEN OCHOBE



A , COSHAHWE, BOCMPUHUMAIOLWAA PEANIbHOCTb CIEQYET 2)

NPNHUNITY «OOMNOJIHUTEIIBHOCTWN»

Ymbepto MaTtypaHa: KU3Hb npeAcTaBnseT cobom npouecc MNO3HaAHUA —
NOHMXEeHMa SHTponun Mwupa. [Mo3HaHO M.D6. TO, YTO NOrnYeckn OoKasyemo....Unu
BblYMCNUMO. [ANa YyenoBeKka «MO3HAHO» U «O-CO3HAHO» NULLb TO, YTO CTarlo YacTbio
ero «co-3HaHus». «buonorua nosHaHus» (1970)

Mopaenb Hay4HbIX 3HAHMM OCHOBAHA Ha MOHATUSAX
«A0Ka3yeMo>» N «MepeHOCMMO KaK Ko BO BpPEMEHU>,
KOTOpble C/1eayoT 3aKOHAM JIOTUKW:

 ecnM 4to NMbo noruyeckn p[okasyemo, TO OHO
MCTMHHO  (AOKas3aTb  MOXHO  TONbKO  UCTUHY,
[10KA3aTeNbCTB JKN He CYyLEeCTBYET);

e JIOTMYeckne  CneacTBmsa  AOKa3lyeMoro  Takxe
ABNAIOTCA AOKa3yeMbIMU;

e JIOrMYeckoe NpoTMBOpeYme HegoKa3yeMo u T.0.

* eCNN BbICKa3blBaHME UCTMHHO, TO HEBEPHO, 4YTO ero
OTpuUAHME TaKXe WCTUHHO («ECnM WCTUHHO, 4TO
3emMna Kpyrnas, TO HeBepHO, UYTO WCTUHHO, 6yAaTo
3eMnd nnockas» v ap.




[TPOBNEMA «BbIYUCNEHUNA PEANTBHOCTU»
I'IOI'WITEX

Computation theory of mind ncxogut na Toro, YTo «NO-3HaAHUE»
CyNnepBEHTHO NpPoOUecCy «BbIYUCIIEHUA»

https://plato.stanford.edu/index.html

* YT106bLI MOAENUMpoBaTb «CO3HaHWe», BKM4Yasa pasfinyHble
acrnekThbl KOTHUTUBHbIX npoLeccos C NOMOLLbIO
KOMMbIOTEPHbLIX CUCTEM, HaAO HavyaTb C npoLlecca
«0ObEKTUBM3ALMU» UCMONb3YEeMbIX MOHATUN.

« 3aTeM nepenTM K KOHCTPYMPOBAHUIO BbIYUCIUTENbHbIX
CTPYKTYP, B KOTOPbIX «MOHATUSA» dbunanyecku
BOCMPOW3BOANMbI.

[Tpumep: obbekTMBM3aUna opmanbHON NOrMKN OU3NYECKOro
«Mupa» c nomouwbto byneson anrebpe B COOTBETCTBUM C
3aKOHOM «UCKITHOYEHHOIrO TPETLENO») .



THE COMPUTATIONAL THEORY OF MIND

FIRST PUBLISHED FRI OCT 16, 2015; SUBSTANTIVE REVISION FRI FEB 21, 2020

NONMUTEX

. Could a machine think? Could the mind itself be a thinking machine? The computer revolution transformed
discussion of these questions, offering our best prospects yet for machines that emulate reasoning, decision-
making, problem solving, perception, linguistic comprehension, and other mental processes. Advances in
computing raise the prospect that the mind itself is a computational system—a position known as the
computational theory of mind (CTM). Computationalists are researchers who endorse CTM, at least as
applied to certain important mental processes. CTM played a central role within cognitive science during the
1960s and 1970s. For many years, it enjoyed orthodox status. More recently, it has come under pressure from
various rival paradigms. A key task facing computationalists is to explain what one means when one says that
the mind “computes”. A second task is to argue that the mind “computes” in the relevant sense. A third task is
to elucidate how computational description relates to other common types of description,
especially neurophysiological description (which cites neurophysiological properties of the organism’s brain or
body) and intentional description (which cites representational properties of mental states).

« 1. Turing machines

. 2. Artificial intelligence

. 3. The classical computational theory of mind
- 3.1 Machine functionalism
- 3.2 The representational theory of mind

. 4. Neural networks
. 5. Computation and representation
. 6. Alternative conceptions of computation

- 6.1 Information-processing
- 6.2 Function evaluation
- 6.3 Structuralism
- 6.4 Mechanistic theories
- 6.5 Pluralism
. 7. Arguments against computationalism
- 7.1 Triviality arguments
- 7.2 Godel's incompleteness theorem
- 7.3 Limits of computational modeling
- 7.4 Temporal arguments
- 7.5 Embodied cognition
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«DPU3NKA» MPOLIECCA OBBEKTMBUSALIMM OAHHbLIX
nonuTEx

«5 ke yTBep>|<na+o namepmmas “pusnyeckas
Be/IMuYMHA” nMeeT O0ObEeKTMBHYIO BepOSATHOCTb
“onpeneneHHbiX 3HadyeHnn”, a ee “Habnopatens”
MOXeT 6bITb 3aMeHEeH aBTOMaToOM»,

Apxutektypa ¢poH HemaHa

BHe W HAA
namsaTb

I ry 1 soeesreed Komargst

. [poLeccop =
YeTpoiicTBO — YcTpoircTBO

BBOAA  feo ATy | MY . J BbBOga
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Oneparverias [>XOH poH HenmaH
(1903-1957)

—  [Tanrmre

C ero MMeHeM KOTOPOro CBS3bIBAOT apXUTEKTypy 60NbLUMHCTBA COBPEMEHHbIX
KOMMNblOTEPOB (TaK Ha3blBaeMass apxuTekTypa ¢oH HenMaHa), npuMeHeHue
TEOpUKN OrnepaTopoB K KBAHTOBOW MexaHuke (anrebpa ¢poH HenmaHa)



OBOMOLMA KOMMNLKOTEPHBLIX CTPYKTYP : OT «OEOYKTUBHbIX» K

«MHOYKTUBHbIM» BbIYUCITEHNAM.

Cytb noaxopma MT: peanuszauma [eAyKTUBHOMO
npowecca C NUCMOSIb30BaHNEM aBTOMarTa,
YrpaBfigemMoro asroputoM, COCTOALIMM W3 KOMaHA

<MT»
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CyTtb HeiipoMmopcHOro noaxopaa:

NHOYKTUBHOE HenpoueaypHoe oTobpaxeHue
MHOXEeCTBa BXOAHbIX [AaHHbIX Ha MHOXECTBO
331aHHbIX  K/1aCCOB,  3MEMEHTbl  KOTOPbIX
KOAUPYIOTCS BEKTOPOM AaHHbIX.

310 MT, HO 6€e3 £BHO 3a4aHHOro0 KOMaHA,
anropuTMa BbINOJIHEHUS onepaunin; B ocHoBe
naes:  ABMXKEHME  «1EHTbI»  CYMEepPBEHTHO

[eTeporeHHbIN

CyTb reteporeHHoro noaxoaa:
Peanuzauus BO3MOXXHOCTEMN
anropuTMMYECcKoro pelleHus 3aaaudu
n

WHOYKUMWM HA OCHOBE «0byyeHus»
HeABHOro a/iropytMa Ha 3a4aHHOM
KNnacce NnbuMenor



m SIX PARADIGM OF COMPUTING TECHNOLOGY
NOMUTEX

3D Computing include (p.112)
Nanotube
Molecular computing
Self-assembly circuits
Biological comp system
DNA computing
Quantum computing
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YTo e Takoe BbIUMCNEHNS C TOUYKM 3PEHNS DUIUKN ?
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m COMPUTATIONAL BIOLOGY
NONUTEX

Biological System
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m CAPACITY OF THE HUMANE BRAINE
I'IOIWITEX

Yncno HempoHoB (kommyTaTopoB) 1011 wir.
Yncno cnmHancos 1014, a ux anuHa 6onee 10 km
O6beM namaTu > 1015 6auT

« 1 synapse can store about 10 bits of information

« synapses are the bridges between neurons which carry
the transmitted messages

 cerebral cortex has 125 trillion synapses, storage capacity
is an amount more then 100 Terabytes

« the memory capacity of the human brain was have the
equivalent of 2.5 petabytes of memory capacity.



m FACTS ABOUT HUMAN BRAIN
NONUTEX

As is the case with any other organ in the body,
brain needs adequate exercise for the proper
functioning of memory, i.e. harder thinking will
facilitate the permanent storage of information. It is
because thinking helps in the creation of a stronger
connection among the neurons.




m CONCLUSION
NONMUTEX

C TOYKM 3pEHUSA KOMMBLIOTEPHLIX HaAyK npobriema CBOAUTCA K TPEM
npobrnemam «apundmeTmusaymmn»

NMpobnema 1. CywHocTn, KOTOpbIE HeNb3d WU3MEPUTb, a WUuX
XapakTEPUCTUKN BbIYUCIINTL - HENb3si apudmMeTnanmpoBaTb, OHWU He
NMELIOT YNCNOBOW MEPbI UMK XapaTepusauyun,

f'Mnotesza 2. 3HaHMA, KOTOpble MOXHO apudmMeTnu3npoBaTb,
obfiagaloT CBOWCTBOM agAuTMBHOCTM ( MX MOXHO CKragbiBaTb U
HakannueaTb) .

N'mnote3a 3. JlloOble 3HAHWUS, KOTOPbIE MOXHO apudOMUTU3NPOBATD,
MOXHO NpeacTaBuTb B OpMe KOMMNbIOTEPHbLIX NPOrpamMmm



