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Yto 00cCyXxaaiu Ha OPOILION JIEKIUM 3 MalllnHa BpeMeHH»

KOMIIBIOTCPHBIX HAYK

C TOYKM 3peHUst PU3NKM Y BPEMEHM eCTb CBOMCTBA:

1. MNprHUMN NPUYMHHOCTU — COOLITMA CreayloT B CTPOrom nopsigke, npyv KOTOpom
npuvYnHa npeawecTByeT CrneacTauio.

2. MpuHUMN anbTepHATUBHOCTM — Y NIOOOro cobbITUS €CTb HECKONBLKO BapuaHTOB
ncxopaa.

3. MNpnHUKMN UMKINYHOCTU — COBLITUSI MOBTOPSAOTCS.

C TOYKM 3pEHMS KOMMNBIOTEPHBIX HAYK Y BPEMEHN €CTb BO3MOXXHOCTb
4. ynpaBnATb CKOPOCTbIO TEYEHNS BPEMEHM

5. ncnonb3oBaTb «NpoOLNoey» Ansa «npeackasaHna» byayuiero
6. NBMEHATb «HACTOsILLEEY», UCNOMb3Yysl NPOrHO3 byayLuero.



UTto obcyaum Ha aTon nekuum

namepumas  “dusmyeckass  BeIMUMHA”  uMMeeT  06bEKTMBHYIO
BEPOSATHOCTb “‘OnpeAeneHHbIX 3HadeHun”, a ee “Habniopatenb”
MOXET ObITb 3aMEHEH aBTOMATOM.

A. doH-HenmaHa 1964



Genetics: The Intersection of Information, Physics and Biology

What would happen if technology

continued to evolve so much more rapidly

than the animal and vegetable kingdoms?

Would it displace us in the supremacy of
earth?

We are daily giving [machines] greater power and supplying by all sorts of
ingenious contrivances such as self-regulating, self-acting power which will be

to them what intellect has been to the human race.
—SAMUEL BUTLER



wonders of life and misery of disease are information processes?

After three billion years of evolution, we have obtain he instruction set that carries

each of us from the one cell through adulthood to the grave.
—DR. ROBERT WATERSON
Deriving physics
from information
processing could

reconcile  relativity

Genetics information processes and “software” programs,
are very compact. The human genome is a sequential
binary code containing only about eight hundred million
bytes of redundancies information (800 MB). If

and quantum theory: redundancies are removed we are left with only thirty to
- the former  one hundred million bytes, equivalent to the size of an
creates the average contemporary software program.
space-time This code is supported by a set of biochemical machines
operating system that translate these linear (one-dimensional) sequences of
and DNA "letters" into strings of simple building blocks called

amino acids, which are in turn folded into three-dimensional
proteins, which make up all living creatures from bacteria to
humans.

 the latter how it
creates energy
and maltter
applications.



Life — is from bit ?

Viruses occupy a niche in between
living and nonliving matter but are
also composed of fragments of DNA
or RNA))

This machinery is essentially a self-
replicating nanoscale replicator that
builds the elaborate hierarchy of

PR Bacteria and
DOM/POM viruses

Higher
trophical
levels

Inorganic Phyto- and structures and increasingly complex
L 20 systems that a living creature
comprises

physical world is a virtual reality ?



Nanotechnology: The Intersection of Information and the Physical World

Digital Machine
World

Physical Digital
World Age

Intelligent
Age

Automation
Age

SOURCE: CARSTEN LINZ (2019)

Human
World




Is the Human Brain Different from a Computer ?

MporHo3 Ne1. K cepeanHe 2020-x
nporpecc B IT no3sonuT cosgatb
obopygoBaHune 1 NporpamMmmMmHoe
obecrneyeHue, no3sonsawoLme
9MYNUpoBaTb Ha KOMMbOTEPE
WMHTENMNEKT YenoBeka.

dunocodumsa: CyuiectByeT N peanbHOCTb,
KOTOpYHO HabniogaTb HEMb3s, a MOXHO NNLb

MbICINUTb UMU BbIYUCNIUTL ?

P

MporHo3 Ne2. K koHuy 2020-x KkomnbloTep nponaert Tect
TblopuHra—TeCT Ha CNOCOBHOCTb MaLUUHBLI
AEMOHCTPUPOBATb NHTENNEKTYyanbHOE NoBeAeHne,
9KBMBASIEHTHOE UM HEOTINYMMOE OT NOBEAEHUS
yenoBeka. VMIHbIMn crnioBamu, K KoHLy 2020-x byaeT co3gaH
CUNbHBIN NCKYCCTBEHHBLIN MHTeNnekT (UN).



Peering into the Brain
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P. KypuBeun:. l/mMeeTr MeCTO 3KCNOHeHUManbHbIA pPOCT
CKOPOCTU TEXHOMOrM4Yeckux WHHOBaUUM (NPUMEPHO BAOBOE
Kagoe [OecCATUNETUE), nNpuBOOAWMKA K  aHarorM4yHomy
YCKOPEHUIO NapagurmMarnbHbIX COBUIoB ((pa3oBbiX NepexoaoB)
ouonorn4yeckon, coumanbHOU U TEXHONMOMMYECKON 3BOMIOLNN;



Buﬂding Models of the Brain

LuTaTta: XMU3Hb npeanctaBnsieT cobOoM npouecc MNO3HAHUA — [OHMKEHUS
SQHTPOMnNN MI/Ipa. [Mo3HaHO M.6. TO, YTO JNorM4ecKkn AoKa3yemo....Uusin BbIHNCITNMO.
,D,J'IFI yerioBeka «MNno3HaHO» U «O0-CO3HAHO» JIMWb TO, YTO CTAJ1I0 YACTbK €ro «cCco-
3HaHus». «bunonormsa nosHaHua» (1970)
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Inferencing the Brain and Machines

Computation theory of mind wucxogut w©n3 TOro, 4YTO «MNO-3HAHUE»
CynepBEHTHO Npoueccy «BbIYUCINEHUA»

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

Exponential Growth of Computing
Twentieth through twenty first century
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DBOJIIOLUA KOMIIBIOTEPHBIX CTPYKTYP : OT «A€AYKTUBHBIX» K

«MHAYKTUBHBIM» BBIYHUCJICHHAM.

Cytb nopgxopa MT. peanusauus aOenyKTUBHOIO [eTepOoreHHbIn «nNporpaMmmMmHoO-
npouecca  C  WCMOMb3oBaHMEM  aBToMaTta, HEVMDOMODHbLIVY BblyvcouTENb:
yMPaBISIEMOr0 anropuUTOM, COCTOSILUMM U3 KOMaHL gl

«MT»
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CyTb HeMpomopdHOro noaxoaa:

MHOYyKTMBHOE HenpoueaypHoe oTobpaeHue
MHOXXECTBa BXOAHbIX [aHHbIX Ha MHOXECTBO
3aJaHHbIX  KMNaccoB, 3fIEMEHTbl  KOTOPbIX
KOOMPYIOTCA BEKTOPOM AaHHbIX.

310 MT, HO ©0e3 ¢BHO 3agaHHOro KomaHg
anroputMma BbIMOSIHEHUA onepauun; B ocHoBe
noesi:  ABWXEHUE  «JeHTbl»  CYMNEpPBEHTHO

CyTb reTeporeHHoro nogxoaa:

Peannsauunsa BO3MOXXHOCTEWN
anropuTMMUYECKOro pelleHnsa 3agaudn
n

MHOYKUMM Ha OCHOBE «ObyyeHunsa»
HesIBHOro anroputmMa Ha 3agaHHOM
Knacce nbuMenor



Computational Theory of Brain
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Capacity of the Humane Braine

Yuncno HenpoHoB (kommyTaTopoB) 101! wr.
Yucno cuHancos 1014, a ux anuHa 6onee 106 km
Ob6bem namaTtn > 101° pauT

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.



Facts about Human Brain

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.




Conclusion

C TOYKM 3pEeHMA KOMMbIOTEPHbLIX HayK npobrnema cBOAUTCS K TPEM
acrnektam «apudgmeTtmsaumm»

AcnekT 1. CylwHoCTK, KOTOpble Henb3s WU3MepuUTb, a Wux
XapaKTePUCTUKN BbIMUCIIUTb - HENb3SA apudMeTU3NPOoBaTb, OHU He
MMEIOT YNCNOBOM Mepbl UK XapaTepusaLumu.

AcnekT 2. 3HaHu4, KOTOopble MOXHO apudMeTU3npoBaTb,
obnagaloT CBOWCTBOM aaauMTMBHOCTM ( MX MOXHO CKMadblBaTb W
HakannueaTb) .

AcnekT 3. JTtobble 3HaHMA, KOTOPblE MOXHO apudOMUTU3NPOBATE,
MOXHO NpeacTaBuUTb B QOpPMeE KOMMbIOTEPHbLIX Nporpamm



