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WHAT WE HAVE DISCUSSED :PROBABILITY, TRUST , KNOWLEDGE

« how we can extract knowledge from the surrounding data ?

Conventional computers are good at calculating, but they are poor for some tasks that are easy
for humans. Basic idea - uses probability as new measure of trust (confidence level) of

surrounding data extract available knowledge. PCAIB) — P(B|A) = P(A)
~ T P

JleBasi 4aCTb YpaBHEHUSI — anocTepuopHas (Mnocse onbiTa) OueHKa BEPOSTHOCTU CObbITUS A npu
YyCNoBUM HacTynneHms cobbltms B (T. H. yCnoBHast BEpOSITHOCTD).
P(A) — BeposAITHOCTb cobbITUS A (anpuopHast OLEHKaA);
P(B|A) — BeposATHOCTb (YCNoBHas), KOTOPYIO Mbl MOSTYHAEM M3 HALWUX AAHHbIX;
P(B) — KOHCTaHTa HOPMUPOBKU, KOTOPas OrpaHUYnBaET BEPOATHOCTb 3Ha4YeHneM 1.

confidence level: fundamental
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INTRODUCTION

Modal logic is a collection of formal systems widely used to represent
statements about necessity (Heobxoanumo) and possibility (BO3MOXHO) .

Probability is the branch of mathematics concerning numerical descriptions of
how likely (Hackonbko BEpOATHO ) an event is to occur.

Main modal formula can be read as "if P is necessary, then It is also possible".

There are a range of different types of modal logics, all of which use a similar
set of logical axioms and rules that applied to diverse range of topics: from
time (temporal logic) to ethics (deontic logic), norms, and knowledge
(epistemic logic).

Today we will discuss relational semantics (Kripke structure) and explain how it
can be applied over several types of the modal logics.



m [TPUMEP : CLASSICAL VS MODAL (TEMPORAL) LOGIC

NONMUTEX

onepatopbl cBoncTB: X —neXt time, U — Until, F — in the Future un

KBaHTOpbl «nyTk» : E- Exist, A - Always
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NONMUTEX

1. It snows in winter
2. It always snows in winter
3. Sometimes it snows in winter

These are different statements. And therefore, they must be
written in different formulas. These statements are
meaningfully related to each other.

And this should be reflected in the formulas. Since statements
differ only in words like - always, sometimes (modalities of
time - temporal modalities), it is necessary to introduce some
kind of logical constructions to express these modalities.




[TPUMEPbLI; DEONTIC MODALITIES - OBA3AH, MEIO MNMPABO

1. Students attend lectures
2. Students are required to attend lectures
3. Students have the right to attend lectures

deontic modalities: | must, | have the right...




[IPUMEPbI: EPISTEMIC MODALITIES - | KNOW, | GUESS (3HAIO,

MPELMNONATAIO)

1. The problem has a solution
2. It is known that the problem has a solution
3. It can be assumed that the problem has a solution

epistemic modalities : | know, | guess




MODAL LOGIC

HeobXxoanMOCTb,

Modalities express different shades of truth (confidence-
YBEPEHHOCTb, Nhecessity
0OKa3yeMoCTb, awareness -0Co3HaHHOCTb

These shades can be classified:

provability

Modalities of the necessary

Modalities of the possible

necessary - HeobxogMmo

possibly - BO3MOXHO (aneTnyeckas
rnoruvka)

always - Bcerga

sometimes - nHoraga (TemnopansHas
rnoruvka)

must - AomkHa

[ ]

have the right - nmeto npaso
(ZSOHTUYeckast noruka)

know - 3Halo

guess - npeanonarato
(anucTeMmmnyeckas norvka)




MODAL FORMULA SYNTAX

To express modality we need to adds two logical operators:
0 (necessary - Heo6xo04MMOro)
7

< (possible - Bo3aMoXxHOro),

with the help of which, it is possible to construct formulas of the
following form:

(o) «Heobxoaumo ¢» - “necessary ¢”
(<) «BO3MOXKHO O» - “possible ¢”



SEMANTICS OF MODAL FORMULAS

[aHa oopmyna oo — ¢
Ecnn o — MmoganbHOCTb BpeMeHU (TeMnoparnbHaga foruka),
«Bcergar, 1O

0¢ — ¢ — 3TO 3aKOH MOoAanbLHOM NOrUKN.

Ecnn cTtyoeHThl BCcerga XoadaT Ha Nekumn, To OHU XOOAT Ha JTeKUnM.

Ecnn o— geoHTnYyeckaa MoganbHOCTb, «4O0MKHbI», TO doopmMyna o¢
— ¢

He MMeeT cTaTyca JIorm4ecKkoro 3akoHa.

Ecnu cTyaeHTbl JOMKHbI XOAUTb Ha NeKUuK, TO OHN XOOAT Ha
neKkuunm.

JTO He Bcerna Tak !
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0 (necessary - Heobxoanmoro) (possible - BO3MOXXHOrO),

1. o¢p—¢ (akcuoma pedoriekcuBHOCTU T) pedrieKCUBHbIE LLKanbI
YWR(w,w);

Ecnu cTtyneHThl Bcerga (V) XoOaT Ha Nekumn, To OHM XoaAaT ( AOIMKHbI ObITb )
Ha nexkunu.

MOasribHOCTb BPEMEHU (TemMnoparbHas fiorvka),
2. 0¢—ood (4)
TpaH3uTmeBHble wkanbl Ywlvw2vw3(R(w1,w2)&R(w2,w3) — R(w1,w3));
3. Oop—od
cuMMeTpuYHble wkanbel Ywlvw2(R(w1,w2) — R(w2,w1)).
4. 0¢p—<¢ (D) (neoHTMYeckas normka)
(If it should to be that p, then it is permitted that p)



RELATIONAL SEMANTICS

Lets introduce the satisfiability relation for modal formulas:
(BBegem OTHOLLEHME BbINOMHMMOCTU A9 ModanbHbIX oopmynn):

e lyctb P ={P1, P2, ...} -- MHOXECTBO 3afieMeHTapPHbIX
BblCKa3bIBaHUN.
o MopganbHas nHtepnpetauus cocrosLwasa ua wkanbsl Kpurke

- F<W, R> (W -- BO3MOXHble “MupbI”, R -- OTHOLLEHME OOCTUXMUMOCTIN) K
— OUEHKWM 3aneMeHTapHbIX BbickasbiBaHun E: W x P -> {1, 0}.



OTHOLLUEHWE BbINOMHUMOCTW

[Myctb M = <W, R, E> -- mogenb Kpunke. Toraa oTHOLWEHME
BbIMOSIHUMOCTU M, s E p popmyrbl p B Mupe s mogenn M onpegensetcs
criegyroLwmm obpasom:
1. Ecnu p = Pi n3 MHOXeCTBa afieMeHTapHbIX BbliCKa3bliBaHUN, TO:
M,sEp e E(s, p) =1, (4nTaetcs Tak: BbiCKasblBaHNE P UICTUHHO B
Mupe s mogenu M)

1. MseplAp2e (M,sEpPL)A(M,sEp2)

2. M,seplvp2e (M, skEpl)Vv (M, sEp2)

3. M,sepl—-p2= (M,s#pl)v(M,sEp2)

4. M,sEple M, s Epl

5. M, s F opl < ans noboro anstepHaTMBHOIO MMUpa W €crnm <s, wW> €
R, 1O
(M, w E pl)

1. M, s E Opl & cyllecTBYET anbTepHATUBHBIN MUP W, YTO <S, W> € R 1
(M, w E pl)

OTHOLEHWE BbINONMHUMOCTU OOHO3HAYHO ornpeanendeTca cBoOMMn
3HAYEeHNIMU Ha MHOXeCTBe 3eMeHTADHbIX BblCKka3bIBAHUN .



[TPUMEP

< (possible - o (necessary -
BO3MOXXHO), Heo6xo0aMMO)

Mope K e
M, wl E p (BO3MOXHC ANt Rpunk

M, wl ¥ op (Heobxoann wlp _true f y ::lee
M, wlEe op | ‘

M, wS £ op

M, w5 & Op

Y
Wy

p = false p = true



[TPOCTEVILME CBOMNCTBA

1. E0(¢1 = = (%éces(sqw—mqﬁ) (akcnoma guctpmnbyTmeHocTU K);

2. EQ ED O6XO,£I,VIMOCTI/I N).
B pasHbIX NPUNOXEHUSAX MOAANbHOCTb HEODXOANMMOIO MOXET
noHMMaTbCs no pasHomy. OTcroga bornblloe pasHoobpasne
MOJAarbHbIX JTIOMUK.

B pasHbix MogarbHbIX JIOrMKax OTHOLLEHME BbINOSTHUMOCTH
ornpenensercd Ha pasHbIX Knaccax wkan. Kaxaas pasHOBUOHOCTb
LWKan (OTHOLWEHUA OOCTUXUMOCTU R) XxapaKkTepumsyeTtcs
onpenesieHHbIM 3aKOHOM (popMynon) MmoganbHOM JTOTMKM.



[MTPUMEP. ONMNCTEMUYECKUE NOMNKMA

ANMMCTEMUYECKNE NOMMKN — 3TO PasHOBUOHOCTM MOLarbHbIX FOTUK,
nayvatrouime MmoganbHOCTU 3HaHUS U MHEHUS (Bepbl)
naeanusnpoBaHHbIX areHToB.

NHTepec npeacTtaBnslOT BOMPOCbl O TOM, KakKMMW 3HAHUAM
pacnonaraet cyObekT, HACKONbKO OH OCO3HaeT CBOW 3HaHus (U
HEe3HaHUs1), U Kakue NPUYNHHO-CNEOCTBEHHbIE CBSA3M BO3HUKAKOT
MeXay yTBepXOeHUAMN, KacarLMMMUCs BONPOCOB 3HAHUS U BEPbI.

B anuctemmnyeckom noruke mogansHbIM ornepaTtop
O¢ cnenyet NpoYnTbiBaTh « A 3HaK0, YTO ¢»,

a

O o — «HA ponyckato, 4To G»



[MTPUMEP. ONMNCTEMUYECKUE NOMNKMA

OCHOBHBbIEe 3aKOHbI (aKCMOMBbI) 3NMNCTEMUYECKOW NOTUKMK:

1. AKcuoma agekBaTHOCTU 3HaHUA: O0¢—¢ («Moun 3HaHNA BEPHbI»)

2. AKcMoma no3nTmeBHoOM MHTpocnekumn: oép—ood («A BnonHe
npeacTaBnsao BCe, YTO MHE N3BECTHOY. )

3. AKcroma HeratMBHOWN MHTpocnekunn: O od—od(«HA BnonHe
CO3Halo, YTO MMEHHO MHE HEU3BECTHOY.)



[TPUMEP. TEMMOPAJTbHASA JTOTMNKA

[TOCKOSIbKY BblYMCIiEHNE — 3TO NPOLECC, pa3BUBaOLWMNCA BO BPEMEHM,
COCTOSIHNSA KOTOPOro HaxoasaTcs B NPUYNHHO-CIELCTBEHHOM CBA3N OpYr
C Apyrom, TemMnoparsibHble NTOrMK1 UCMonb3yTcda Ansa cneyudukaumm n
Bepudmnkaumm nporpamm.

Jloruka nnHenHoro BpemeHu LTL

lLkana Kpunke ana LTL (Linear Temporal Logics) — aT0 HaTyparibHbIN
pPAL C eCTECTBEHHbIM OTHOLLEHMEM MNopsaKa:

,0e0p; |,OK Og; 1,060




[TPUMEP. TEMMOPAJTbHASA JTOTMNKA

B apyrux temnoparnbHbIX NOrMKkax BpemMs — 3TO BETBALLASACS
CTPYKTYpAa; B KaXObll MOMEHT BPEMEHU MOXET ObITb HECKOSBKO
anbTepHaTmB ganbHeuwero passmutua cobbiTuin.OgHoM U3 Nornk
BETBSILLLErOCH BPEMEHU ABMAETCSA Normka gepesbeB BoluncrieHnn (CTL,
Computatlonal Tree Logic), Mcnonb3ye|v|a;| ana cneundounkaumm n

A NI A Lmm AL A ——— s _..\A_.pdn‘n‘

I, = VOp I, = 30p

p = true

. p = true

53
p = true

S5 8 54 55
p = true

S8 511 S6 57 S8 59 510 S11

S6 57

p = true p = true p = true p = true p = true p = true p = true



[TPUMEP. TEMMOPAJTbHASA JTOTMNKA

€ W oaHo n3 coctoaHun moaenu. Toraa:

|,SEVOP =B KaXkgoM COCTOSIHUM S1, OOCTUXMMOM N3 COCTOSIHUA S, BEPHO
l,s1kp

|,SEJOpP =CcyLleCcTBYEeT BETBb, UCXOAALLAA U3 COCTOSAHUA S, B KaXXO0M
cocTosHnKM s1 koTopoun BepHo |,S1Ep

|,sEV <P =B KaXXO0W BETBU, UCXOASLLIEN N3 COCTOSAHUA S, ECTb
cocTosHue s1, B KOTOpoM BepPHO |,s1Ep

|,sE3<OP = cyLecTByeT BETBb, UCXOASLLAs U3 COCTOSHUS S, B OHOM U3

( l,5 = YOp l,s0 =30p
S0
s1 /\ 52
o
S5 53 S4 S5
S11 S6 S7 S8 S9 510 S11




m CONCLUSION
NONTUTEX

B panbHenwem Hago cBsidaTb MOAANbHOCTb U BEPOATHOCTb
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WONDERS OF LIFE AND MISERY OF DISEASE ARE INFORMATION
Byl 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.

Deriving physics
from information
processing could
reconcile  relativity
and quantum
theory:
« the former
creates the
space-time

operating system
and

« the latter how it
creates  energy
and matter

applications.

—DR. ROBERT WATERSON

These information processes and control software
programs, are surprisingly compact. The human genome is
a sequential binary code containing only about eight
hundred million bytes of redundancies information (800
MB). If redundancies are removed we are left with only
thirty to one hundred million bytes, equivalent to the size of
an average contemporary software program.

This code is supported by a set of biochemical computer
machines that translate these linear (one-dimensional)
sequences of 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.



NANOTECHNOLOGY: THE INTERSECTION OF INFORMATION AND THE

Byrell PHYSICAL WORLD

Digital Machine

Physical m
World Age

World
Automation Intelligent
Age Age
. SOURCE: CARSTEN LINZ (2019)
Human
World



m [MMOHATUE PEUOUKALINS

NONMUTEX

« Reification; Reifikation) - oBelleCTBEHNE NOEW N MOHATUN,
obpalleHne ¢ HUMK Takum obpasom, Kak ecrnm Obl OHW ObINKn

ocsa3aeMbiMy OObEeKkTaMu.

2BeT



m LIFE — IS FROM BIT
NONMUTEX

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

DOM/POM | Bac.teria and
viruses

Higher
trophical
levels

Inorgenic Phyto-and structures and increasingly complex
I SO systems that a living creature
comprises

physical world is a virtual reality ?



m MEASUREMENT VS PERCEPTION
NONMUTEX

naMepumas  “pusmdeckaas  BenuuuHa”  mMMeeT  OOBbeKTUBHYIO
BEPOSATHOCTL ‘onpeaeneHHbIX 3HadeHuMn”, a ee “Habnopatenb”
MOXeT 6bITb 3aMeHeH aBTOMaTOM.

A. doH-HerMmaHa 1964

Measurement is such an element of cognition that delivers information
about the world by influencing this world. Information takes the form of a
“number” - an element of a “field”, operands and operations on which are
predetermined.

Bocnpuatve ™Mupa XMBbIMWU OpraHu3Mamu onpeaensieT npouecc ux
NO3HABATENbHOW AEATENbHOCTU - 3(PEKTMBHOE AEUCTBUE, W3BIEYEHUS
MHDOPMaLMM M3 OKpYyXKatowen cpeabl. ITa MHMDOPMaLUS MCMOMb3YyeTCs
NPMBOAUT K «ayTOMO33UCy» — TaKOW OpraHum3aums», KoTopas Hagensiet
OObeKT  CnoCOBHOCTbIO K CaMOBOCMPOM3BOACTY,  «A0ObIBaHWUIO
MHpOpMaLUUK». KoTopas HeobxoauMa AN «CTPOUTENbLCTBY» CcaMuX cebs.
COBCTBEHHbIE KOMMOHEHTbI, «b6e3 pa3geneHuss Ha npoms3BoaAnTENs U
NPOAYKT». Tak, KNeTKka NpoM3BOAUT KOMMOHEHTbI CBOEN MeMbpaHbl, 6e3 KOTOpPOU
KNeTka He morna 6bl Hu cywecrBoBaTb, HN NMpon3BoanTb 3T KOMIMOHEHTDI.

« AyTOnoO33Has opraHu3auusi 06paboTknm WHOPMaUNN CIYXUT KpUTEpPUEM,

onpeaendarwmnM Xn3Hb. H



EVOLUTION OR ONTOGENESIS - "STRUCTURAL DRIFT" OF THE

Byl ORGANISM

MexaHn3m 3BOSMIOUMNOHHBIX NBMEHEHNN — ECTb «ECTECTBEHHbI» OT60p

 OHTOreHes — 9TO «CTPYKTYPHLIN Opendd» opraHuama, npu KOTOpPOM
NpPOUCXOOQUT COXpaHeHue ero opraHuvsaumm wn ogHOBPEMEHHO
aganTtaumsa K okpyXxatoLlen cpeae.

« The environment can be considered as a kind of “selector”, which
selects the structural changes that the organism undergoes in the
process of ontogenesis.”

e dunoreHes 370 dopma aBonoumd Kak HenpepbIBHas
nocriegoBaTenibHOCTb  U3MEHEHUW B HacneacTBEeHHOM  NUHUK
OPraHM3MOB Ha Ka)xaoW penpoayKTUBHOWM CTaAuWU NPU COXPaHEHUU UX
opraHmsaumn npu agantaumm (U3MeHeHUn) K N3MEHSILLENCS cpeae.

« B npouecce €eCTeCTBEHHOro CTPYKTYpHOro papenda kak 6bl HeT
BHELUHEN Hanpaensawwen cunbl UM oNTUMMU3aUMKM, HO €CTb
N3MEHEHUA, nNpuBoOAWNE K agantauum, nNpu  CoXpaHeHuu
opraHusaummn B LierioMm (aytonoasa).



m BEHAVIORAL VS. NERVOUS ACTIVITY
NONMUTEX

 [loBegeHne opraHMama ornpegensaeTcss CTPYKTYPOW BHYTPEHHUX
CBsI3el ero HEPBHOW CUCTEMBI. HepBHas cucrtema
«onepauuoHaribHO 3aMKHyTa», BHYTPEHHE OEeTepMUHUPOBaHa, W
OKpyKawllasad cpeaa He onpenensiet n He HanpaenseT U3MeHEHUd
HEPBHON CUCTEMBI.

 BHelwHas cpefa JiMllb Bbi3blBA€T B HepBHOVI cncreme 1€ Ui NHble
«BO3MYyLWEHUNA», KOTOPbIE MblITAlOTCA KOMIMEHCNPOBATbL 4epe3
BHELLUHEE «loBegeHne» opraHn3ma,

- At the same time, the organism does not “receive information from
the environment and does not use it to build an image
(representation) of the world, or to form adequate behavior.

« HepBHas cuctema He onepupyeTt obpasamu mupa:

— «B JXMBOM CylleCTBE TPONCXOOAT TOJIbKO BHYTPEHHUE CTPYKTYPHbIE
M3IMEHEHNA B OTBET HA BHYTPEHHUE JXE CTPYKTYPHblE BO3MYLUEHUA,
Bbl3biBa€Mbl€ BO3JENCTBUNAMU BHELLHEN CPEDI.

Ons BHewHero Habnwopatena T USMEHEHWUA npeacraBnsaetcs
«noBedeHNeEM» oOpraHu3mMa B OKpyXXawllen cpege, O KOTopou Yy
opraHnama yxe WUMEeETCHA HEKOTOPOE «NpeacTaBrneHney.
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NONMUTEX

INFORMATION AS A REFLECTION AND WHAT IS THE ESSENCE ....

KNOWLEDGE (...COGNITION )

MoBengHMe XMBbIX CYLIECTB B LENOM CrneayeT MOHMMaTb He Kak B3auMopencTeue Co
cpenoon, HO Kak MoadepXaHue OnpeadenéHHOro BHYTPEHHEro COrfacoBaHUsA  Mexay
CEHCOPHOM N MOTOPHOU AEATENbHOCTLIO.

Y MHOTOKMETOYHbIX OpraHuM3MoB [AJ19 peanusaumm 3TOW CEeHCOMOTOPHOW Koppensaumnm
CYLLeCTBYeT HepBHasd cuctema, paclmpsiowas obnactb noBeeHUs Mo CPaBHEHWUO C
NPAMbIMU CEHCO-MOTOPHBLIMU CBA3AMU Y OOHOKNETOYHbIX.
— Tak, oTaéprvBaHue pyku OT Gonu, C TOYKM 3pEeHUs camoro opraHusMa — nllb
BOCCTaHOBMEHWE OMpeAeneHHon Koppensunm mexay CEHCOPHbIMU U MOTOPHBIMU HEMPOHaMU
nocrne BHeLWHero BO3gencTtBmn4d Ha nepsble.

— BHelwHne BO30eNCTBMS NULLb MOOYNMPYIOT NOCTOSIHHO NOAAEPKUBAEMbIN BHYTPEHHUI BanaHc
CEHCOMOTOPHbIX KOppernsaumimn, HoO He onpeaernstoT ero.

O6pa3 obbekTa Kak HekoTopas urypa He BO3HMKAEeT Ha ceTdyaTke rnasa, 4Ytobbl 3aTem
nepenaéTcs Aanblue No KaHanam HeEPBHOW CUCTEMbI B MO3r. opMupyembie B rnasy curHanbl
NULLIb BHOCAT BKNa B BHYTPEHHUE LMKIbl HEMPOHHbLIX B3aMOOENCTBUN.

«KOMMNblOTEPHAs  MeTacpopa», HasblBawOwass MO3r YCTPOMUCTBOM  Ans  o6paboTku

NHdOpPMaLMK, CKOpee BCEro He TOYHA: HEpPBHasi cUCTEMA He rnonyyvyaetr «MHdopmMmaumio» 13

OKpYyXatoLLen cpefbl, a

— ...CO30aéT MMp, TaK Kak MMEHHO COCTOsIHUE HEPBHOM CUCTEeMbl onpegensietr, 4to Gyaer
CUMTaTbCsd €€ «BO3MYLUEHMEM» U KaKMe BHELUHWE W3MEHeHUs ero Bbi3biBaloT. Kputepun
3HaHuA cpedbl — adekTnBHOE noBegeHMe, MNo3ToMy nwboe noBeaeHMe MOXHO
paccmaTtpumBaTtb Kak KOTHUTUBHbIN AKT no3HaHus C Lenblo COXpaHeHun cBoOero
CyLLeCTBOBaHMUS.
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NONMUTEX

INFORMATION AS AN EPIC EFFECT OF REFLECTIONS - SOCIAL

PHENOMENA

Constant interactions can occur between organisms, which leads to the
formation of a third-order structural conjugation (the first - between cells, the
second - between metacellular structures).

ObpasyeTcs ceTb KO-OHTOoreHe30B. MexaHn3M Takoro ConpsikKeHns y pasHble
— Y HaceKOMbIX XUMWUYECKMN — OOMEH BeLleCTBaMu KOHTPONUPYHOLLUMA
anddepeHunaumno PyHKLUMN oTaesbHbIX 0coben.

Y O6I.Ll,eCTBeHHbIX NMO3BOHOYHbLIX KOOpAUWHaAUMA NnoBeaeHnda rnpouncxoanT
pPa3HbIMA cnocobamu: XMMmN4eckn, BU3yalsibHO, akKyCTU4YEeCKN N T. .

NTak niobay KOMMYHUKaLUA — «KOOPAUHUPOBAHHOE MOBEAEHUE, KOTOpoe
B3aUMHO 3arnyckalT Apyr y Apyra ureHbl HEKOero «couunarbHOro
eNUHCTBay.

B TakMx KOMMYHMKaLMAX HET «nepedadn UWHdopmaumm». Tak Kak
NPOUCXOAslllee C OpraHM3aMoM — €ro [OeWcTBUs U BOCMPUATUS —
onpenensieTcss ero COOCTBEHHbIMWM BHYTPEHHMMM MpoLeccaMn, a He
BO3MYLLAKOLLMM BO3OAENCTBMEM;

“The phenomenon of communication does not depend on what is
transmitted, but on what happens to the one who receives what is
transmitted.”
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NONMUTEX

YEJIOBEYECKOE CO3HAHNE

KoMmmyHukatneHoe noBefeHue, copmupoBaBlleecs B peaynbrarte
oby4yeHus, MO>XHO Ha3BaTb NUHIBUCTNYECKUM nosedeHneM.
JlnHreucTtmyeckoe nosegeHue npouncxognT B  JIMHIBUCTUYECKOM
NPOCTPaHCTBE (Nofie - BCEX BapWaHTOB JIMHIBUCTUYECKOrO NOBEAEHUS),
BO3HMKAKOLLEM U N3MEHSIOLLEMCS B KOMNMEKTUBHOM KOOHTOreHese.

JInHrBucTmnyeckme nona ectb M Yy XUBOTHbIX; HO KOrga CcamMu SfeMeHTbl
NMIMHIBUCTUYECKOIO MNOfsA, camMO TJUHIBUCTUYECKOE NoBedeHue B CBOK
oyepeanb CTaHOBATCS OOBLEKTOM CKOOPAMHUPOBAHHLIX pPedrekCUBHbIX
NMIMHIBUCTUYECKNUX OENCTBUN — BO3HUKAET A3bIK.

Bmecte C 43blkOM, Kak o006facTblo OMUCaHUA OMNMUCaHUW, BO3HUKAET U
Habngatenb: A3blk, MNO3BOMSAS  MOMb3YKOLWEMYCA UM  ONUCbIBaTb
NNHIBUCTUYECKYID OEATENIbHOCTb M €€ Y4YacTHUKOB, AenaeT BO3MOXKHbIM
nosieneHne pednekcun n (camo)co3HaHus (Tak, «ycrnoBus And NosBNEHUs
NoHATUA cBoero ,A“» MOryt BO3HUKHYTb, Hanpumep, Korga OOBLEKTOM
«HabngeHNA» CTaHOBUTCS UMS OPYroro YyeroBeka).

People themselves in the process of cognition create the world around
them, which is available to them as a result of perception and measurement.
This "creation of the world" people carry out together with other people, in
the collective space of the language. Without sociality, there can be no
homo sapience.



m LIFE — IS FROM BIT
NONMUTEX

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

DOM/POM | Bac.teria and
viruses

Higher
trophical
levels

Inorgenic Phyto-and structures and increasingly complex
I SO systems that a living creature
comprises

physical world is a virtual reality ?



m CONCLUSION
NONMUTEX

C TOYKM 3PEHUSI KOMMBIOTEPHbIX HayK npobrnema cBOAUTCA K TPEM
acrnektam

AcnekT 1. cBeaeHne drU3n4ecknx npoLeccoB K BbIYUCIIEHUAM, B
KOTOPbIX NPOrpamMmMbl — CyTb OO bEKTUBHbBIE 3aKOHBI.

AcnekT 2. OTKPbITUE 3aKOHOB, AEWCTBUSA KOTOPbIX MPUBOAAT K
YMEHbLUEHWUIO SHTPOMUMN.

AcnekT 3. pa3paboTka TEXHOMOrMin paclundpoBKN CEMaAHTUKN
reHeTUYECKNX KOOOB W CUHTaKCUCa LefieHanpaBfieHHbIX MNpoueccoB
9KCnpecuun reHoB




