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Ipencenarens Konrpecca
[Ipesunent PAH, akanemuxk PAH
Chairman of the Congress
President of the Russian Academy of Sciences,
Academician of the Russian Academy of Sciences

REER
AR B R IRAE TRt -
KPACHUKOB I'S1.
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Vice President of the RAS, Academician of the RAS
Academician-Secretary of the Nanotechnology Department
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Members of the Congress Organizing Committee,
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3amecturens [lpencemarens Ilpesmamyma HanmoHanpHONW akageMuu Hayk
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of the Presidium of the National Academy of Sciences of Belarus, Academician of the
RAS, Corresponding Member of the National Academy of Sciences of Belarus - [
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Otnenenue matemarnueckux Hayk PAH
Department of Mathematical Sciences RAS
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OtneneHue HAaHOTEXHOJIOTUM M HH(GOPMAITMOHHBIX TexHonoruii PAH
Department of Nanotechnologies and Information Technologies RAS
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OTneneHne SHEPreTUKU, MAITUHOCTPOCHHUSI, MEXaHUKH
U rpoueccos ymnpasinenus PAH
Department of Energy, Mechanical Engineering, Mechanics
and Control Processes RAS
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Otnenenne obmecTBeHHBIX Hayk PAH
Department of Social Sciences RAS
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Otnenenue puznonornyeckux Hayk PAH
Department of Physiological Sciences RAS
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Otnenenne MmequuuHCKUX Hayk PAH
Department of Medical Sciences RAS
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OtneneHue cenbCKoX03aMCcTBEHHBIX HayKk PAH
Department of Agricultural Sciences RAS
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HayuHbIif COBET 110 METOI0IOTHH UCKYCCTBEHHOTO MTEIIJICKTAa U KOTHUTUBHBIX
uccnenoBanui npu [Ipesnauyme Poccuiickon akaieMuu HayK
Scientific Council on the Methodology of Artificial Intelligence and Cognitive
Research under the Presidium RAS
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Hayunsiit coBer PAH no xumnueckoii pusnke
Scientific Council RAS for Chemical Physics
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Poccuiickoe pusmonorunueckoe odmectro umenu W.I1. [TaBnosa
Russian Physiological Society named after I.P. Pavlov
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denepanabHOE TOCYIapCTBEHHOE OIOKETHOE HAYUYHOE
yupexaenue "HayuHo-rccienoBareibCKuii HHCTUTYT
HOopMalbHOU ¢usnonoruu um. [1.K. Anoxuna"
Federal State Budgetary Scientific Institution
"P.K. Anokhin Research Institute of Normal Physiology"
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denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKICHNE
Hayku « THCTUTYT MaIlIMHOBEACHUS
uM. A.A. biiaronpaBoBa PAH»
Federal State Budgetary Institution of Science
“A.A. Blagonravov Institute of Mechanical Engineering RAS"
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denepanbHOE rOCYIapCTBEHHOE OIOPKETHOE HayyHOE
yupexaenue «DenepanbHblid HCCIEA0BATENBCKUN LIEHTP
WucTutyT nuronoruu u reHeTuku CuOMpCKOro OTaeIeHUs
Poccniickoii akageMnun HayK»
Federal State Budgetary Scientific Institution "Federal
Research Center Institute of Cytology and Genetics of the
Siberian Branch of the Russian Academy of Sciences"
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denepaabHOE TOCYIaPCTBEHHOE OFOKETHOE HAYYHOE
yupexacHue «HaydHno-ucciieioBareIbCKHii HHCTUTYT
HEUPOHAYK U MEIULIMHBI»
Federal State Budgetary Scientific Institution
"Research Institute of Neurosciences and Medicine"
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@enepanbHOE rocyqapCcTBEHHOE yupexkaeHue "denepanbHblid
UCCIIeIOBAaTEeNbCKUM eHTp MHCTUTYT MPUKITAIHON MaTeMaTUKU MM.
M.B. Kengpira PAH"
Federal State Institution "M.V. Keldysh Federal Research Center
Institute of Applied Mathematics of the RAS"
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MOCKOBCKHY TOCYIapCTBEHHBIN YHUBEPCUTET UMEHHU
M.B.JlomoHOCOBa PaKyJIbTET FOCYIAPCTBEHHOTO YIPABICHUS
Lomonosov Moscow State University Faculty of Public
Administration
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benapycckuil rocy1apCTBEHHBIN YHUBEPCUTET,
benapych

Belarusian State University, Belarus
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International Research Association
/m of Modern Education and Computer Science,

m China (RAMECS)
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HayudHo-uccnenoBarenbCKuii HHCTUTYT
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\ TTT /,-' Research Institute of Multiprocessor Computing and
2. Taraupo® Control Systems
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HNHCTUTYT 3aKOHOATENBCTBA U CPABHUTEIIHHOTO
npaBoBeneHus npu [IpaBurenscrBe Poccuiickoi
denepanuun
Institute of Legislation and Comparative Law under
the Government of the Russian Federation
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Pentagram Research Centre,
India
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DNA Resonance Research Foundation,
USA
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®I'BYH UuctutyT drnocoduu u nmpaa CubUpCcKoro
otneneuus PAH
Institute of Philosophy and Law of the Siberian Branch RAS
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@denepanbHblil HAYYHBIA arpOMHKEHEPHbIM HeHTp BIM
Federal Scientific Agroengineering Center VIM
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denepanbHOE rOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTebHOE
yupexaeHre BhIcIIero 0opazoBanus «locyrapcTBEHHBIH
aKaJeMUYECKU YHUBEPCUTET TYMAaHUTAPHBIX HAYK
Federal State Budgetary Educational Institution of Higher
Education "State Academic University for the Humanities"
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Kwuralicko-poccuiickuii MaTeMaTU4eCKU LEHTP,
China
Sino-Russian Mathematical Center, China
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p AH uM. B.I1. UBannukoBa PAH
V.P. Ivannikov Institute of System Programming RAS
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denepanbHOE TOCYIapPCTBEHHOE OFOPKETHOE
00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO 00pa30BaHMSI
«MoCKOBCKast ToCyIapCTBEHHAs! KOHCEPBATOPHS
nmenu [1.1. HaitkoBckoro»

Federal State Budgetary Educational Institution of Higher
Education “Moscow State Conservatory named after P.I.
Tchaikovsky"
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~ no ctangapruzanuu TK164
Lb Tex“ U4ECKUH «MCKyCCTBEHHBIN MHTEJIEKTY
KOM UTeT 1 64 Technical Committee for Standardization

TK164 "Artificial Intelligence"
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Poccuiickas accoumnanusi KICKyCCTBEHHOTO MHTEJJIEKTA
\v Russian Association of Artificial Intelligence
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Russian Engineering Academy
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International Research Association
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Yeasrwcaemwie konnecu, oopozue opyzva!

Konrpecc wumeer oO4YeHb MIMPOKOE Ha3BaHUE
"Teopust ~ cucrtem,  ainreOpawmdeckas  Ouosorus,
VCKYCCTBEHHBI MHTEJUIEKT: MaTE€MaTUYECKUE OCHOBBI
Y NIPUJIOKEHUA".

B  HacellleHHOW  COIEPKATEIIBHOM  MOBECTKE
KoHrpecc oxBarbiBaeT MIHUPOKUM KPYI AKTyalbHBIX U
3HauyuMbIX TeM. Hacrosammuii KoHrpecc mnocBsieH
Pa3BUTHIO W PACOpPOCTPAHCHUIO TEOPUU CHUCTEM,

HauMHas c TEOpUU (GYHKITMOHATBHBIX

i cucrteM,  OHMOMAIIICUCTEM,  KaTErOpHBIX  CHUCTEM,
MaTEeMaTUYECKUX TEOpUM CHUCTEM, airedpandeckoi

KPACVHHKOB OMOJIOTUHU, UCKYCCTBEHHOTO MHTEIUIEKTa C YIOPOM Ha
T'ennaoui Axoenesuv, MaTeMaTU4YeCKYO OCHOBY u paznensl
akademux PAH, dynnamentanbHoii ~ Marematuku. B Konrpecce
IIpesuoenm PAH, Y4acTBYIOT YU€HbIE, paOOTaIOIIME B CAMBIX Pa3IUYHBIX

IIpedcedameny Beemupno2o  oGpacTsax W HANpPaBIEHUAX, MAaTeMaTHKH, (QHIOCO(DBI,
Konepecca «Teopus cucme, — guonory o 1opucThl. HeT coMHeHuii B TOM, 4TO UJECH U
aneebpauyeckas ouono2us,

NIPEVIOKCHUS, BBICKA3aHHBIE B XOJI€ IIJICHAPHBIX U

uCKyCCWlBeHHbZIZ urmejljiekni. o
mamemvamuyueckue ochogol u ~ CCKIHOHHBIX 3aCCaaHnu, IIOCIay’Kar HAy9YHOMY

NPUTIOAHCEHUAY, OCMBICJIEHUIO MHOTHUX BaKHEUIIINX (I)YHI[aMeHTaHBHBIX

U TOpUKIagHeIX  mpobneM. OcobOeHHo  mpobiem

Academician of the RAS,  cpg3amHBIX ¢ Pa3BUTHEM TEXHOJOTUH HCKYCCTBEHHOTO
President of the RAS,

nHremiekra. Kak H3BCCTHO, CCTOOHA PAO BOIIPOCOB B
Congress “Systems Theory, 9TOU cq)epe 0CTacCTCA HEC pa3spCIICHHBIM, OHU CBA3aHbI S
Algebmic BlOlOgy Artiﬁcial BBISIBJICHUECM HpeI[CJIOB B HCIIOJIB30BaAHUM TCXHOJOI'MHU
[ntelligence; Mathematical HCKYCCTBCHHOI'0O HMHTCIIJICKTAa B Pa3JIn4YHBIX C(bean

Chairman of the World

Foundations and Applications”, KWU3HeNEITEIbHOCTH o0IIecTBa, B cnocofax
s ot el B e s [IPEOI0JICHUSA 03 U PHUCKOB.
RSP lbi T ’ O‘IGBI/II[H}(])FP TaK)IE)G A TO, YTO B HBIHEIIHUX
it s = ’

wzgmaa (ogs e\ - CIOMKHBIX TEOTOTUTHHECKUX YCIOBUSAX HaIlIeH cTpaHe
ZIN WL AR ~ >
SEE. B R HEOOXOIUMO JOOHMThCSA OE3yCIOBHOIO JIHUJEPCTBA B
e 00J1acTH UCKYCCTBEHHOTO HHTEJICKTA.
=

/Kenaw ecem yuacmuukam, 2ocmam u op2aHu3amopam
Bcemupnozo Konzpecca niodomeopnoii padomul, uHmepecHozo u
Pe3yTbmamueHo20 00uieHUuA, 63auUM0OBbI200HbBIX
npogeccuonanvbHvlX KOHMaAKmoa!
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Dear colleagues, dear friends!

The congress has a very broad title "Systems Theory, Algebraic Biology,
Artificial Intelligence: Mathematical Foundations and Applications". The rich and
informative agenda of the Congress covers a wide range of relevant and significant
topics. The purpose of this Congress is devoted to the development and dissemination
of systems theory, starting with the theory of functional systems, biomachsystems,
categorical systems, mathematical systems theory, algebraic biology, artificial
intelligence with an emphasis on the mathematical basis and sections of fundamental
mathematics. The Congress is attended by scientists working in various fields and
directions, mathematicians, philosophers, biologists and lawyers. There is no doubt
that the ideas and proposals expressed in the course of the plenary breakout sessions
will serve as a scientific understanding of many of the most important fundamental
and applied problems. Especially the problems associated with the development of
artificial intelligence technologies. As you know, today a number of issues in this area
remain unresolved, they are associated with the identification of limits in the use of
artificial intelligence technologies in various spheres of society, in ways to overcome
threats and risks. It is also obvious that in the current difficult geopolitical conditions,
our country needs to achieve unconditional leadership in the field of artificial
intelligence.

I wish all participants, guests and organizers of the World Congress fruitful
work, interesting and productive communication, mutually beneficial professional

contacts!
HEREEN. FERH LN !

KEga AR Tz RS “ Rmeieam. ABEYS. NTER: Bk
FEAEM” « KReMEEERESE, WE 7Rz L EZ R, AR
K H BT R G ) 9% A S 8%, fE sR BB 45 o

REL EVIRES RBL. RS BUF RS . ARBUEMS . N TR RE,
H A e BB RN O o H RS K A 5 Ml QEIOR 7 R R B
B WE. EVF NN, AR, 40 M gk R 1 VA A
SR R N A S R 22 i B 1) R AR ) PR R R RS B A . TR BN TR e
T 9% AR 1 T . AR R, A REZ RN o 2 FRDEE A R TR, e P Bl o
A 5%l SRS YN R RE BT RO R AT B, LA A R T o

[FIBREET 2 R, EE TN b aBoa fir T, REIHEAN T [
CRIRE BUE AR R HSE . OUB I A R ERIFra g S . REMAHME TIEER
AR, SRR E A RO, BEEAAE A

PMBHA KRG AEGE . FEMAME THEEERE, TRE8MmNE
AR BEREAAER A
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Yeasicaemuvie yuacmnuxku Becemupnozo Konzpecca
"Teopusa cucmem, ancedopauueckas ouonocus,
UCKYCCHBEHH LI UHMENIEKM: MAmeMamuiecKue
OCHOGbl U npuioxcenusn'"!

Or wvmenn HanvoHanbHOW akageMHM HaykK
benmapycu  paspemdtre TOpPUBETCTBOBaTh  OTKPBHITHE
Konrpecca u noxesnars eMy IJI0JOTBOPHOU PabOTHI.

OrnnuutensHas ocodeHHocTh KoHrpecca coctout
B €r0 MEXIUCIUTUIMHAPHOCTH, MBI HAXOAUMCS Ha CTHIKE
Ouonoruu, HeilpoOuosoruu W (QyHIAAMEHTAIBHOU
MaTe€MaTUKH, HWMEHHO 3[IeChb JIekKaT KOPHU TeX

KA3AKEBHUY IPOPBIBHBIX TEXHOJIOTHI, KOTOPBIE CTOJIb
Ilemp Ilemposuwu, BOCTpeOOBaHbI HAIIUMU CTPaHaMU Ha IyTH pa3pabOTKH
axadenux PAH, M BHEAPEHHS WCKYCCTBEHHOTO WHTEICKTa U, B
wieH-KoppecnoHdenm 0COOEHHOCTH, CHJIBHOTO HMCKYCCTBEHHOIO HWHTEIJIEKTA.
HAH Benapycu, [TomyepkHy, 4TO, HampUMep, B CEIHCKOM XO3AHCTBE, B

3amecmumens Ilpeocedamenss AIIK  TeX M3BECTHBIX M  MOMYJSPHBIX METOHOB
Ipesuouyma HAH Benapycu  yejipoHHBIX ceTeli ITyGOKOro 0OydeHHs yKe He XBaTaerT,
Academician of the RAS, ~ TICPEXOA K HHAUBUAYaJIbHOMY yxony 3a
Corresponding Member of the TIPOLYKTHUBHBIMM ~ JKUBOTHBIMH U KyJBTYPHBIMH
National Academy of Sciences pacTEHHUSMH BCKPBIBA€T pe3epPBbI BOCTPEOOBAHHOTO
of Belflm& MOBBIIIEHUI OOBEMOB CCIBbXO3MNPOAYKIMHM H  €C
Deputy Chairman of the KauecTBa, HO HMEHHO 3J€Ch HEOOXOAMMO IIPUHSTHE

Presidium of the National o
: CEIbXO3MAalllMHAMU pELIEHUH B PEXUME PEaTbHOIO

Academy of Sciences of

Belarus BPEMEHH, BBIPA0OTKA HOBBIX aQJITOPUTMOB CAMHUMHU
MAallMHAMM M MEXaHU3MAMH BOCIPHUHHUMAIOIIAMHU M
YUUTHIBAIOIIUMHM ~ CHUTHAJBl OT JKUBBIX OOBEKTOB.
VYkazaHHbIE BOITPOCHI HE TOJIBKO HOCAT
MEXIMCUUIUIMHAPHBIA XapaKTeP, HO U KPalHE CIIOXKHBI,
UX peuIeHue Mo HEOOXOAUMOCTH TPEOYEeT MPHUBICUECHUS

AT B e
FI AR 5 R 2 e it B 1
FI 18 A KT I 5 52 6 1 s (]
e

IIMPOKOTO Kpyra YYEHbIX U CIHEHHAIMCTOB pa3HBIX HAYUYHBIX HAMpPaBICHUN U3
pa3HBIX CTpaH, 00ObETUHEHUS UX YCUIIUM.

HanuonanbHas akanemusi Hayk benmapycu BbICTyIWJia B Ka4eCTBE OJHOTO W3
opranuzaropoB Konrpecca, yuenslie benapycu Bximrouniuch B mporpammy Konrpecca
B Ka4eCTBE JOKJIATYMKOB M CIyIIaTeJed MO CaMbiM Pa3JIUYHBIM HaIpaBICHUSM,
KOTOphIe OXBaThiBaeT KoOHrpecc, B TOM 4YHclie, ITO KacaeTCsd BaKHEHIIEH s
benmapycu  cenmbCKOXO3SIICTBEHHOM oOTpaciu, TmpeacTaBieHHod Ha KoHrpecce
COBMECTHOM C OCIIOPYCCKOM CTOPOHOM CeKIMer "ATponpOoOMBIIUICHHBIN KOMIUICKC U
CEJIbCKUI COLIMYM: arpapHbl€ CUCTEMBbI, CEIbCKOXO3MCTBEHHOE MAaIIMHOCTPOEHUE,
MCKYCCTBEHHBIN MHTEIUIEKT".
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Beipaxar Hajexay Ha IUIOJOTBOPHBIC JIUCKYCCHH, IIOJIE3HbIE Hay4dHbIC
KOHTaKThl ydyacTHHKOB KoHrpecca u ero ycneninyoo padory!

Dear participants of the World Congress "Systems Theory, Algebraic Biology, Artificial
Intelligence: Mathematical Foundations and Applications''!

On behalf of the National Academy of Sciences of Belarus, let me welcome the opening of the
Congress and wish it fruitful work.

A distinctive feature of the Congress is its interdisciplinarity, we are at the intersection of
biology, neuroscience and fundamental mathematics, it is here that the roots of those breakthrough
technologies that are so in demand by our countries on the way to the development and
implementation of artificial intelligence, and especially strong artificial intelligence, lie. I
emphasize that, for example, in agriculture, in the agro-industrial complex, those well-known and
popular methods of deep learning neural networks are no longer enough, the transition to individual
care for productive animals and cultivated plants opens up reserves for a demanded increase in the
volume of agricultural products and its quality, but it is here that adoption is necessary agricultural
machinery solutions in real time, the development of new algorithms by the machines themselves
and mechanisms that perceive and take into account signals from living objects.

These issues are not only interdisciplinary in nature, but also extremely complex, their
solution, of necessity, requires the involvement of a wide range of scientists and specialists in
various scientific fields from different countries, and the unification of their efforts.

The National Academy of Sciences of Belarus acted as one of the organizers of the Congress,
scientists from Belarus joined the Congress program as speakers and listeners in various areas
covered by the Congress, including the most important agricultural industry for Belarus, presented
at the Congress jointly with the Belarusian party with the section "Agro-industrial complex and
rural society: agrarian systems, agricultural engineering, artificial intelligence".

I express hope for fruitful discussions, useful scientific contacts of the Congress participants
and its successful work!

BRH “Riian BEYE. NTERE: WEEHRIEREE" HFA G ReE!

FRREACR AR T B R e 3 K 1) A B s B, 31 PR K & S B AR R

KE - EEER 2 CNE2RE, RIERAEYS . MR AR BRI X
Bi, IERAEEM, RSB SMEmA TR, CHZEAMATEE, 2s5. &
SEeR, Bl fERZE. RILEEET, SR P RIATRAT IR S8 e A8 TR DA
BT, TR AR A R B RN R R R0 P 18] 9 B (Y G I A A A D AR I B B T el . 22
SRIG IR 2 R ANV &, (DS R BRI SRR T 2 MRS AR B B R B LA
SLIRFIANZE 8 2 B R YIRS SR BRI R 3t 7

B EANME RS 2RWEE, M HAREARRE, LR R IR T B BUAN [ LR SR
B2 R FMER 2, WH—55 7.

AR AR T B R 2 B A R a2 —, R B AR IR 2 E A K mE T
I R A IS O TR e RS, L i A R R RS AR, AR
FIFES R AR AR, BIRE “RTARGHAMRMN e, B RG. RETHE. AL
EE” B

AR G S & # AT = A R RS F . A o AR LSO & i ) AR
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Yeaoicaemuwuit Ilpezuoenm Kpacnukoe I 4.,
yeasicaemule 20cmu, 0amvl u 2ocnooa!

Or wumenn  Kwuraiicko - Poccuiickoro
MaTEMaTUYECKOTO LIEHTPA sI XOTeN Obl BBIPA3UTh CBOU
TEIJIbIE TO3JIPaBICHUSI C TOPKECTBEHHBIM OTKPBITHEM

~ storo Bcemupnoro Konrpecca u mnoxkenarb 3TOMY
Konrpeccy Oonbmux ycnexoB. 2ToT Bcemuphslii

/ ’ KoHnrpecc ToBOpUT HaM, 4YTO MAareMaTHUKa SBISETCS
,"\ YHUBEPCAIIBHOM OCHOBOM [JI BCEX HAyK U HMEET
MIUPOKOE U TIyOOKOoe NpuMeHeHHe. MbI BBIXOJUM B
oco0oe BpeMs, IpsiieT UHPOpPMAIMOHHAS PEBOJIOIIHSL.

)

Yokan L3unun

akaoemux
Axadeyuu nayk Kumas OTa peBOMIOLMS YXOAUT KOPHAMH B MareMaTHKYy.
dupexmop ’ MHorna 3Ty peBOIOLMIO HA3bIBAIOT HCKYCCTBEHHBIM

Kumaiicko-poccuiickozo WHTEIIJIEKTOM. PeBomrorust HCKYCCTBEHHOTO
Mamemamuueckoeo Llenmpa ~WHTEIJIEKTA MPUBESAa K OOJIBIIMNM U3MEHEHUSM BO BCEM
mupe. Hackonbko s 3HaK0, MalIMHHOE OOydYeHHe
Zhang Jiping MOMOTJIO MaTeMaTUKaM OOpEeCTH HOBYHO MaTeMaTHKY,
Academician of Chinese  yHTYMIMIO M CTaTh BEJIMKUMHU Typy. Kak BbI 3HaeTe,
Academy of Sciences, MalIMHHOEe OOy4YeHHUE TMOMOIVIO MaTreMaTHKaM OOpeCTH
Director of Sino-Russian HOBYIO MaTreéMaTHYeCKyl) HWHTYUIIUIO U COBEPIIUTH
Mathematics Center .
BeIMKUH  TpopbiB.  Takke HamM  HE0OXOAMMO

WAEE RAE pa3zpaborars Oonee APHEKTUBHYIO MaTEMaTHYECKYIO
b A 42, TEOPUI0 MCKYCCTBEHHOro MHTeulekra. Kuraicko-
o1 [ ol 24 o o - Poccuiickuil MareMaTH4eCKUid LEHTP TOXKE Hal JTUM

paboTaer.

Opranusamus  Kuraiicko-pocCHIICKOTO ~ MareMaTH4ecKoro ILeHTpa  Obuia
npeyioxkeHa npembep-MmuHUCTpoM Kutas Kérsnom Jlu cBoemy poccuiickoMmy
xoimiere B 2019 romy B paMkKax KHTaWCKO-POCCHWCKOTO ToOfa HAyKH H
TEXHOJIOTUYECKUX HMHHOBAIMUA. A B CleAymrIIeM ToAy LEeHTp Obul co3maH. 3a
MOCJIEHUE HECKOJIBKO JIET, 0COOEHHO B yCI0BUAX IobanbHoM manaemun COVID-19,
Kuraticko-Pocculickuii MaTeMaTu4eCcKuil IIEHTP O4YE€Hb YCEepAHO padoTad U MHOTOTO
noOUJCs g Pa3BUTHUS MEXKIYHAPOIHOTO COTPYIHHYECTBA W OOMEHAa, OCOOEHHO
MEXIY KUTAaUCKUMH ¥ POCCUUCKMMHU Maremarukamu. 26 HosOps 2021 roma
npe3uaeHT [lyTuH 3asBui, 4to co3gaHne KUTancko-poCCMHCKOTO MareMaTh4eCKOro
[IEHTpa CTaJ0 OJHUM M3 BOKHEUIIUX PE3yIbTaTOB PabOTHI Cpemu Ooliee, YeM THICIYU
HAy4YHO-UCCJIEAOBATEIbCKAX MEPONPUATHN KUTalCKO-pOCCUUCKOTO TOAa HAy4HO-
TEXHUYECKUX MHHOBalMil. MaTemMaTuka MOUCTUHE MHTEPHAIIMOHAIbHA U T100AJIbHA.
EcTh TONBKO OAHO CIOBO MareMaruka. Jroau B pa3HbIX CTpaHax PEMIAlOT OJHHU U TE
e MPOOJIEMBbI, TPUXOAIT K OAHUM U TEM K€ BBIBOJIAM M ydarcs Apyr y japyra. Mbl
c/iejlaéM BCE BO3MOXKHOE, 4TOObI BHECTH CBOM BKJAJ B CO3/aHME Jyullell u Oosee
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JIPYKECTBEHHOM MEXIYHApOAHOM Cpelnbl UId COTPYAHUYECTBA, YTO IOCIYKUT
Pa3BUTHUIO B3aUMOOTHOIIEHUS CTPaH, KOTOpoe npe3uaeHT Cu LI3UHBINH U Ipe3uIeHT
[Tytun cuurtarotr npuopureTHeIM. bonbioe crnacu6o!

Respected President Krasnikov G. Ya.,
distinguished guests, ladies and gentlemen!

On behalf of the Sino-Russian Mathematics Center, I would like to express my
warm congratulations to the grand opening of this world congress and wish this
congress a great success. This world congress tell us that the mathematics is a
universal foundation for all sciences and has applications widely and deeply, we leave
at a special time, the information revolution is coming. This revolution is rooted in
mathematics. Sometimes this revolution is called artificial intelligence. Al revolution
has brought great changes all around the world. As I know, machine learning has
helped mathematicians to have a new mathematics, intuition and being a great guru.
As you know, machine learning has helped mathematicians to have a new
mathematical intuition and make great breakthroughs in rehabilitation theory. Also
we need to develop more efficient mathematical theory for Al. And the Sino-Russian
Mathematics Center is also working on it. The Sino-Russian Mathematics Center was
proposed as part of China-Russian year of science and technology innovation by
Chinese Premier Kétian Li to his Russian counterpart in 2019. And then the center
was established in the following year. In the past few years, particularly with the
global pandemic of COVID-19, the Sino-Russian Mathematics Center has worked
very hard and achieved a lot to promote the international collaborations and exchange
particularly between Chinese and Russian mathematicians. On November 26, 2021,
President Putin said that the establishment of the Sino-Russian Mathematics Center
has become one of the most important result of operation in more than a thousand
scientific research activities of the China-Russian year of science technology
innovation. Mathematics is truly international and global. There is only one word
mathematics. People in different countries work on the same problems, come to the
same conclusion and learn from each other. Just as President Xi Jinping and President
Putin hoped, we will try our best to contribute to a better and more friendly
international environment for collaborations. Thank you very much.

BRI R BRI L BHBIFRE XA SEEMF!

PR AR AR ECS h L S A T 57K & A B B PR RO VRO, AL
A R AT B o AR Jem 5K T AP, O — DR S R
HATRGZ RN W ER] o BAPIAE — MERF IR 3 20 BEBH 15 /2 5 A RIS SR B
BY R ERR BT . B R AR AN TR . N TR R aAatitf
WA T BRI, BT, BEERSE HBNERSOES T, BN,
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WG 7 R SRA. FRAMIE 75 ZEBH 9% T R N R RE B B iy . R AR 0
O AE B R 3E U7 Tl A A o a7 A AR e PP AR B 22 S0 58 AE 2019 4 A
WA BRI A, 1EA P IREBHCAD R — 8. KEZH ORI, #EEE,
R 2 AR A BEOHT R AT R B RIAT I 5T, A AR A O AR SR B 5 1R B
A, R PR K L TR R A AR BRASHUT THA H TARKBS 70, S TR
2R, 2021 F 11 H 26 H, WRURELR, ARG 1 RO AR R
BT T B TANT OIS B P i ) AR R 2 — o B2 IR . e aktt
1o BRI — 5. ARBRONRRFESRIRE, 50 FERARER, 5
S . JAPDRFE a 2 A8 IEHIr . BB S EREEL ER, EfF
AT 9% Fo 2 0 T A R SR B S0 R B R [ B R o A TG !
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Yeaoicaemuwrit npezudenm Poccuiickoil akademuu
Hayk, akaoemurku PAH u Mamemamuueckozo
uncmumyma, Hayuonanvnoii akademuu nayk

benapycu u opyeux cmpan!

Sl npencraBimsAro  cBow  cTpany, HWuauro. A
npodeccop Pamkan u3 Muauu, npencenarenab Tpymnibl
komranuii Pentagram. Eme B 1984 romy, korma s
MPOBOAWJ HCCIIEIOBaHUS II0 PYCCKOM MaTEeMAaTHKE,
0COOCHHO MO TmMoaXoay MapkoBa M €ro HOPMabHBIM
anropuTMaM, s ObUT BIIEYATJIEH €ro THUIIOTE30M
MOTCHIIMAILHOW  pealn3yeMOCTH  OCCKOHEYHOCTH.
Briocnencteuun P CIIeI0BAJI KOHLIENTYJIbHON

RAJAN MaTemarndeckoi Teopuu mpodeccopa lllerrona.
Ethirajan Govinda Ha ocnoBe moutu 30-35 ner ombiTa paboOThHI
MMEHHO B 3TOM cepe, MHE yIaaocCh CO3AaThb HOBYIO

Ipesudenm-ocnosamens napajurMy MM TEOPUIO M NPUIIOKEHUS CHMBOIBHBIX
Hccnedosamenscrozo yenmpa  BPIIUCIICHHI, KOoTOpas COCTaBJIISIET OCHOBY
Pentagram HCKYCCTBEHHOTO HHTEJJIEKTA. Mmue yIaJI0Ch
noAroToBUThH Oojiee 105 MOKTOPCKUX AMCcepTaluidi B

Professor of Signal Processing  lupuu 1 B HEKOTOPBIX APYTUX CTPAHAX.

Founder President Ot umenn Oprrkomutera BcemupHOTO KOHTpecca
Pentagram Research Centre

MPUBETCTBYI0 BCEX €ro ydyacTHUKOB. Kak Bce BBl

IIpogheccop,

(2 9k e T 4 3HaeTe, B TemaTtuky Bcemupnoro Konrpecca Bxomut
= Ju

BN Teopus CUCTEM, anredpanyeckas ouomnorus,
T A BT L MCKYCCTBEHHBIN WHTEJIJICKT, C YIIOpOM Ha

MAaTeMaTu4CCKNUC OCHOBLI U ITPHIIOKCHUA.

[ToMuMO JpyruX KPYMHBIX MEPOINPHUITHH, C cerogHsmHero aHs no 30 uroHS
OyIlyT MpEeACTABIEHbI OKOJIO COTHU IICHAPHBIX JOKIaI0B 1o temaruke Konrpecca. S
COBEPIIICHHO YBEPEH, YTO BCE TU MPE3CHTAIIUU OTKPOIOT HOBBIE BO3MOXKHOCTHU JIJIS
UCCIIEIOBAaHUN Cpeld aKaJIeMUKOB M YYEHBIX MHUPOBOTO YPOBHS, BEAYIIUX K HX
KOHCTPYKTUBHOMY YE€JIOBEYECKOMY Pa3BUTHIO U TOOabHOW WHTerpanuu. Jpy3bs,
JlaBaiiTe BCe BMeCTE paboTaTh HaJl TOCTUXKEHUEM ITOMU LIEIH.

Sl eme pa3 mo3gpaBisA0 AKaAEMUKOB M APYTHX CHEHUAIUCTOB Poccuiickou
aKaJieMHH HAayK W APYTUX OpraHu3anuii ¢ TeM, 4to 3ToT Becemupnbiit Konrpecce cran
BEJIMKON peaIbHOCTHIO.

bonwmoe cnacu6o!
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Dear President of the Russian Academy of Sciences, academicians of the Russian Academy
of Sciences and the Mathematical Institute, the National Academy of Sciences of Belarus and
other countries!

I represent my country, India. I am Professor Rajan from India, Chairman of the Pentagram
Group of Companies. Back in 1984, when I was doing research on Russian mathematics, especially
on Markov's approach and his normal algorithms, I was impressed by his hypothesis of the potential
realizability of infinity. Subsequently I followed Professor Shannon's conceptual mathematical
theory.

Based on almost 30-35 years of experience in this particular field, I was able to create a new
paradigm or theory and applications of symbolic computing, which forms the basis of artificial
intelligence.

I have been able to prepare more than 105 doctoral dissertations in India and several other
countries. On behalf of the Organizing Committee of the World Congress, I welcome all its
participants. As you all know, the topics of the World Congress include systems theory, algebraic
biology, artificial intelligence, with an emphasis on mathematical foundations and applications.

In addition to other major events, from today to June 30, about a hundred plenary reports on
the topics of the congress will be presented. I'm very sure that all these presentations would open up
new avenues for research among world-level academicians and scientists leading to their
constructive human development and global integration. Friends, let's all work together to achieve
this goal. I once again congratulate the academicians and other professionals of Russian Academy
of Sciences and other organizations for making this world Congress a grand reality.

Thank you very much!

BRAIRBEN I BB R AR E BRI E B AT
E AR PR B 5 75 e - !

HARBKHB K E ., RAREHENNERR, LAREMAFAERER. 7151984
G, E BT TR BT, AR R T AT ORI iR AN L SRR, AR S S KV £
BRI ERAE TRE T TIRZIMEN S . BEAR BORAE 1 7 R B IO S e 2R

B A AEIE (RS R SR 30-35 AR (AL hn, BRAEH AIEAT SR AT S 18T 40 A s RR AT B A
B TN RE R

IRAEEN LA Am AR M B X B 5y B 105 Fil amsC. WeEARIMF R gHE g
AR EERRE. RPN, AR REEEE RS, RBEMS. NTEGE, =i
A WUR BRI E

R 7 HARE GRS, P25 KRB 6 H 30 H, KA TG K E s n ads. ak
H A I A T8 B Ry 25y T 7 A0 e ARS8 B R B (R T LI A5, it i (e A AP A s e P
SRS ARk, WM, SERIMILFESS ), mBUEE AR, B ROUE MRS
e R EL A LA 11 e - A0 A B3 N (30 R 5K e A 32T

AR R
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Yeaowcaemvie konnezu!
Ot umenu Komuccuu mo mpaBam 4esoBeKa MpHU
[Ipesuaente PecnyOnuku Kazaxcran, OT HMEHH

IOpUINYECKON 00IECTBEHHOCTH Kazaxcrana
MPUBETCTBYIOD YYAaCTHUKOB BcemupHOro KkoHrpecca,
' : MPEACTABIAIONIMX  HayyHble LEHTpbl Poccuiickon
R ®enepanuu, Pecnyonuku benapycb, PecnyOnuku
‘j \ Kazaxcran, Pecnybnmuku VY306ekucran, PecnyOmuku
Tamxukucran, Kwuralickoit Hapognoit Pecnyomuku,

POIroB PecryOnuku MHAUS 1 APYyTHX CTPaH.
Hzopv Heanoguu Ckazarp, uyto Tema BcemupHoro koHrpecca
Ipeocedamens Komuceuu no  ¥KTYBHA  —  HHYETO  HE  CKasaTb. Co Bceit
npasam uenosexa npu ONPEACICHHOCTBIO  MOXHO  YTBEpXKAarb, 4YTO B
Ipesudenme Pecny6Gruxy ~ HACTOSIIUKA MOMEHT HET Ooyiee aKkTyaJbHOW TEMAaTHKH,
Kazaxcman, dokmop CIIOCOOHOM OOBETUHUTH MPEACTABUTENICH pa3IUUYHBIX
JOPUOUUECKUX HAYK, oTpacien 3HAHUM (buomoruwu, MaTeMaTHUKH,
npogpeccop, IOPUCTIPYJICHIINY, TIOJIUTOJOTUM U MHOTUX JIPYTHUX).
Chairman of the Human Rights BcecTopoHHee HccleoBaHHE NPOOJieM, CBSI3aHHBIX C
Commission under the MIPUMEHEHUEM HUCKYCCTBEHHOIO WHTEIJICKTa

President of the Republic of YpEe3BbIYANHO Ba)XHO B COBPEMEHHBIX ycCIIOBUAX. He
Kazakhstapn, Doctorof Law, o vuaiino, kak usBectHo, EBpomeiickuii coro3 yike

rofessor cleNajg TOMBITKY 3aKOHOMATENBHOTO  OGOpMIICHUS
15 i IR A N\ FEZS § perynmupoBaHus JIEATEINBHOCTH 110 CO3/IaHMIO
g, SR ##F MCKyCCTBEHHOTO UHTEIJIEKTA.

Cuuraro, 4yTo MpeACTOsAIIas HayyHasi paboTa, KOTopas HaBEpHSIKAa OCTABUT OYEHB
OOJBIION CJel B TEOPUHU U B MPAKTUKE HAIIUX CTPaH, OyJIeT UMETh OY€Hb OOJIBIIOE
3naueHne. B Pecnybnuke Kaszaxcran ymensercs Oonbllioe BHUMaHUE BOIPOCaM
mupoBU3aLMM, CO3JaHUS M PETYIUPOBAHUS JIEATEIBHOCTH HCKYCCTBEHHOIO
MHTEIJIEKTa M KaK MHE TMPEJCTaBIISICTCS KOOIMEPUPOBAHME HMHTErPALMM YCHIIUM
y4€HBIX OyaeT HMeTb OOJNBIION MPAKTHUYECKHH M TEOPEeTUUYECKUH IPPEeKT B
pa3IMYHBIX CTpaHax M B IepByr0 ouepenb B Poccumiickot ®enepanun, Kurae,
benopyccun, Uuaun.

[lo3BonbTEe mMOXENaTh Yy4yaCTHUKaM BceMHpHOro KoHIpecca YCHEIIHOW H
MJI0A0TBOPHOU pabOThI 10 0003HAYEHHBIM MPOOIeMaMm.

Dear Colleagues!
On behalf of the Commission on Human Rights under the President of the

Republic of Kazakhstan, on behalf of the legal community of Kazakhstan, I welcome
the participants of the World Congress representing the scientific centers of the
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Russian Federation, the Republic of Belarus, the Republic of Kazakhstan, the
Republic of Uzbekistan, the Republic of Tajikistan, the People's Republic of China,
the Republic of India and other countries.

To say that the topic of the World Congress is relevant is to say nothing. With all
certainty, it can be argued that at the moment there is no more relevant topic that can
unite representatives of various branches of knowledge (biology, mathematics,
jurisprudence, political science and many others). A comprehensive study of the
problems associated with the use of artificial intelligence is extremely important in
modern conditions. It is no coincidence, as you know, that the European Union has
already made an attempt to legislate the regulation of activities to create artificial
intelligence.

I believe that the upcoming scientific work, which will certainly leave a very big
mark on the theory and practice of our countries, will be of great importance. In the
Republic of Kazakhstan, much attention is paid to the issues of digitalization, the
creation and regulation of artificial intelligence, and it seems to me that the
cooperation of the integration of the efforts of scientists will have a great practical
and theoretical effect in various countries, and primarily in the Russian Federation,
China, Belarus, and India.

Let me wish the participants of the World Congress successful and fruitful work
on the identified problems.

L TFAT !

AR G i e AR 4840 SRR T I ARER By, ARG e v i BH
G, BOUACKRARER s . ARAR T AN | e gk e i JELACORT RS2 et 22T
TH SR B Bl s e e JrH L S 2050 e S LA L B T ST L
N BN L B RE R [ 25 6

R A O 1 LR AR, AR S AR . FTLAEE RIS, HATR
A AR RE AT LU AS R Ry 52 CEEE . B, iR BURESAE) BIAR
KW EFAURIET, st 7B T a0 H A B ) Rl e A 51 32
nfEpkn, BCH OB N TR RANGREIET AR, BRSNS, K
FEAS B B i AR5 A 5K A2 FAPT 25 B P B G A B i P B B AR BB B RC
A H AR EENE R Enp s rE IO, oy, N TR RER) Al A
R RS B e B R, AEIE 2R, BRSSO AL 58 R E 2E
BRI BRI . B, RO, . AR

RRE AL T SR 1) Bl i A 1) R REL ) Jee il D A i A 3R A
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Yearcaemuwrii Ilpeoceoamensv Becemuprnozo
KoHzpecca! Yeaoicaemole Konnezu, oamul u 2ocnooa!

CBo€ BBICTYIUIEHME XO4y Ha4aTh CO CJIOB BCEMHPHO
U3BECTHOTO nucares, panracta Aizexa Aszumona: «Ceituac
— Kak pa3 TO caMoO€ BpeMs, KOrja HAacToslIlee MpsiMO Ha
HallMX IVa3ax nMpeBpamaercs B Oyaymee». Tema
Bcemupnoro konrpecca oopeuena Ha Oynyiuee. [lonp3ysch
cllydaeM  XO4uy  MOOJarogapuTh  OpPraHu3aTopoB  3a
npurjiaieHue W [PEIOCTaBICHHYI0  BO3MOXKHOCTH
BBICTYNUTh. J[eMCTBUTENHO B COBPEMEHHBIX YCIOBUAX
pa3BUTHE MCCIENOBAHUN U peanu3anus MpopbiBa K HOBOMY

CAH/IOB KaueCTBy  TEXHOJOTHYECKOTO, HAy4YHOTO, COIHAIBHO-
Axmane Xonmamoeuuy  SKOHOMUYECKOTO, IOJUTUKO-TIPABOBOIO U KYJIBTYpHO-
IYMaHUTAPHOTO DPAa3BUTHsI NPUOOPETAaeT CTpPaTernyeckoe
3HayeHue. Xodyy IOMYEPKHYTh, 4TO Tema BcemupHoro
KOHT'pecca BbIOpaHa yAavyHO W HaMEUYCHHBIC K OOCYXKICHHIO
BOIIPOCHI OYEpPYEHBbl BECbMa IPABWIBHO. MCKyccTBEHHBIN
axademuk Axademuu nayx ~ WHTEIIEKT MOKET 1 JIOJKEH MOHMMATHCS MHOTOACTIEKTHO:

Vsbexucmana, Jokmop KaK NpUKIaJHas KOMIIBIOTEpPHAs CHCTEMa, Kak o00JacTh
JOPUOUHECKUX HAK, (GyHIaMEHTaJIbHOTO HAy4YHOTO 3HAHUS, KaK HpeaMeT

npogpeccop HAay4qHOI'O TIIO3HAHMs, KaK METOJ pELUEHUS HayYHbIX U
NOPUKIAJHBIX 33Ja4, Kak [PU3HAK TEXHOJIOIMYECKUI
CUCTEMBbl, HaKoOHel, Kak ¢uiaocodckass H IOPUIUKO-
sTHyeckas npobinema. Tema BcecemmpHOro konrpecca

Uzbelkistan, NpeACTaBIseT OOJBIION WHTEpeC W Ui TpeACTaBUTENEH
Academician of the Academy of OOLIIECTBEHHBIX HAyK, B TOM YHMCIE U JUIs MpaBoBeAcHUs. B
Sciences of Uzbekistan, Doctor XOHLE TpOILIIOTO TOAA MO HMHUIMATHBE 3aMECTHTEI

Ilepsviii 3amecmumens
Cnuxepa 3axkonooamenbHou
nanamol Onutt Mascnuca
Pecnybnuxu Y36exucman,

First Deputy Speaker of the
Legislative Chamber of the
Oliy Majlis of the Republic of

of Law, Professor IIpesunenra Poccuiickon akageMun HayK, akajgeMuka Tanuu
SApynnoBHbI XabpueBoit OBLT MIPOBEJEH
(5 22 )7 35 FE U 0] 1% ey 7 e AL y
N rey i AL X1 Mex tyHapoaHbIi KOHIpece CPaBHUTEIBHOIO
N i S
s il 1< s npaBoBelieHUs1 Ha TeMy «TexHonormyeckue MMIepaTUBbl U
S22 RS A V4 npaBo», Thoe ObUIM 0OCYXKIEHBI FOPHAMYECKHE BOMPOCHI
A HIF TEXHOJIOTMYECKUX HMIIEPATHBOB.

Tanus SpymioBHa B CBOEM YCTaHOBOYHOM, METOOJIOTHYECKH BBIBEPEHHBIM JTOKJIA/IE
yKa3zajga Ha HEOOXOOUMOCTh B3aWMOJCHCTBHS W KOOPAMHAIMU TPENCTABUTENICH Kak
OOIIIECTBEHHBIX, TaK U €CTEeCTBeHHbIX HayK. CoracHo oTdery BcemupHON opranuzanuu
MHTEJUIEKTYallbHOM coOcTBeHHOCTH, ¢ 1956 1o 2019 ronsl 6buto omybnukoBaHo Gonee 1,6
MUJUIMOHOB HAy4HBIX CTaTel IO TEMAaTUKE MCKYCCTBEHHOIO WHTEIEKTa KaK YHCTO
KOMITbIOTEPHO-TEXHUYECKOI0 U MAaTEMaTHYECKOr0 XapakTepa, Tak M MHBIX MPEeIMETHOCTEH
KaK TEXHUYECKUX U E€CTECTBEHHO HAyUYHBIX, TaK M T'yMAaHUTAapHBIX HayK. Kak oTmeuaer
amepukanckui mwuiapaep Minon Mack: «McKycCTBEHHBIN MHTEIUIEKT - TOT Clly4al, KOraa
HY’)KHO OBITh JOCTAaTOYHO AAJIbHOBUJIHBIMM B BOINPOCAX PETYIUPOBAHHUSA, HHAYE MOMKET
OKa3aTbCsl CIMIIKOM MO3AHO». VIMEHHO TO03TOMY HCKYCCTBEHHBIM WHTEUIEKT HE
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IpeABEIIaeT KOHEIl IpaBa, a IMpeABellaeT HoBoe Hayano. K coxaneHuro, MpaBo
CYILIECTBEHHO OTCTAET OT peaJlnid B JaHHOM Bompoce. Ha 1aHHBII MOMEHT 1O BCceMy MHUPY
IOPUHATO HE MEHEE COTHU pa3IUYHbIX HOPMATHBHBIX aKTOB, ITOCBALIEHHBIX JITHKE
uckycctBeHHoro wuHTeekra. B pexomenpanusx HOHECKO o006 sTuyeckux acmekTax
MCKYyCCTBEHHOIO HMHTEIJIEKTa OTMEYAETCsl, YTO TEXHOJOTMU HMCKYCCTBEHHOIO HHTEIUIEKTa
CHOCOOHBI TPHUHECTH YEJIOBEYECTBY OrPOMHYIO IIOJIb3y, UX MPEUMYIIECTBAMH MOTYT
BOCIIOJIB30BaThCs BCE CTPaHbl. BMECTE C TeM NMOAYEPKUBAETCSA, YTO TEXHOJIOTUHA HA OCHOBE
HCKYCCTBEHHOTO HMHTEJUIEKTa MOTYT YCyTyOUTh CYyIIECTBYIOIIME B MHpE pa3HOIIacus M
HEPABEHCTBA KaK BHYTPU CTpaH, Tak U Mexay Humu. llenp pexomenpauuii TOHECKO
3aJI0)KUTh OCHOBY, KOTOpas MO3BOJUT MCIOJb30BaTh MCKYCCTBEHHBIM MHTEIJIEKT Ha Ojaro
BCETO YE€JIOBEYECTBA, OTNEIBHOIO YeJOBEeKa, OOLIECTB, OKpPYKaIOLIEH cpe/bl, SKOCUCTEM U
HE JIONyCTUT IPUYMHEHNE UM Bpea.

B Hammx cTpaHax NpUHATHI MPaBUTEIBCTBEHHBIE PEHICHUS MO pa3paboTKe BOIPOCOB
peryiaupoBaHHsl MCKYCCTBEHHOTO WHTeUIekTa. B V30ekucrane, kak u B Poccuu mnpuHsATa
IIpOrpaMMa Mep IO M3y4YEHHMIO M BHEAPEHUIO TEXHOJIIOTMHM HCKYCCTBEHHOIO HHTEIIICKTA.
[Iporpammoii  mpemycMoTpeHa pa3paOoTKa CTpaTeTdd  Pa3BUTHS ~ MCKYCCTBEHHOTO
MHTEJUIEKTa, HayaTra IOATOTOBKA KaJpOB IO CIEHHAIBHOCTH HMCKYCCTBEHHBIM WHTEIUICKT.
HcKyccTBEHHBIH MHTEIUIEKT, KOMIBIOTEPBI, POOOTHI, MAIIMHHOE 00y4YEeHHE, UCKYCCTBEHHbIE
HelpoceTn — 3T0 ObIBIIME, HE TaK JAaBHO MPEPOraTUBbI UCKIIOUUTEIBHO €CTECTBEHHBIX U
TOYHBIX HAyK. DT TEPMUHBI BCE OOJIbILIE BXOAST B IOBCEIHEBHYIO PEANbHOCTb. TeXHOIOrUs
MCKYCCTBEHHOIO MHTEJUIEKTa YK€ IOKa3aja CBOIO MOJE3HOCTh. IIpu 3TOM M BO3MOKHOCTH
emé naneko He ucuepnanbl. OJHAKO yKe ceddac BIIOJIHE 3aMETHBI MPOOJEMBbI U PHUCKH,
BbI3BaHHBIE 3TOM TexHonorueil. [Ipencrasnsercs, 4Tto 11 OLEHKH U BHIPaOOTKU MOJIXOA0B K
pa3pelIeHNI0 PUCKOB B JAHHOM Clly4ae KpaiiHe BaXKHbI (puitocodckas yTHUecKas U mpaBoBas
HOpMaTuBHasi cUCTEMbl. (CMEHa COLMOKYJIBTYPHBIX CTPATE€rui, BBIPAXKAIOMIAACA B
TpaHCc(OpMallMU [EHHOCTHO-LIEIEBBIX CTPYKTYP COBPEMEHHOTO OOIIECTBA, O3HAYaeT s
IOPUINYECKON HayKd HE MPOCTO M3MEHEHHE B KOHKPETHOM OOBEKTE HCCIEeNOBAHUSA, HO H
CEpPBE3HBIE METOAOJIOTMYECKUE KOPPEKTUPOBKM €€ npeaMera um Meroga. Kak mnwmmrer
aHTIMICKHI Ticarens U Gu3uk-TeopeTuk CTuBeH XOKHUHT: «S OOIOCh, UTO MCKYCCTBEHHBIM
MHTEJUIEKT CMOMKET IIOJIHOCTBIO 3aMEHUTh 4YennoBeKka. Ecim mogu MOryT co3jgaBaTh
KOMIIBIOTEPHBIE BHUPYCHI, KTO-TO CO34ACT HCKYCCTBEHHBIM HHTEIUIEKT, KOTOPBIA CMOYKET
yAy4lllaTh ¥ BOCIIPOU3BOAMUTH ce0sl. OH cTaHeT HOBOM (hOpMOM KU3HU, KOTOPast MPEB30MAET
gesioBe4ecTBO». OH OTMEYAeT, 4TO CO3JaHUE€ HCKYCCTBEHHOIO HHTEIUIEKTa MOXET CTaTh
IIOCJIEAHUM TEXHOJIOTMYECKUM JOCTHMIKECHUEM YEJIOBEYECTBA, €CIM Mbl HE HAYYHMCS
KOHTPOJIUPOBATh PUCKU. ABTOp u3BecTHOM KHUTH «Kpartkas ucropus Oymnymiero» FOBaib
Xapapu 3agBHUJI, 4TO O€33MOIMOHAIBHBIN HCKYCCTBEHHBIH WHTEIUIEKT 3aMEHHT MHPOBBIC
npaBurenbeTBa K 2030 romxy. IloTeHnman MCKyCCTBEHHOTO MHTEIIEKTa HAMHOTO OOJIbIIE,
4yeM J100as UCTOpUYECKasi peBOMIOIMSA. DTO NEUCTBUTEIHLHO OMOJIOTUYECKasl PEBOIIOIUS —
ckazan Xapapu. YTBepkJasi IpU 3TOM, YTO JIO CUX IOp BCA JKU3Hb OblIa OPraHUYECKOM, HO
CKOPO 3TO TMepecTaHeT ObITh TaKOBBIM. OJTO IO KpalHel Mepe MpeacTaBIeHHE O
HEOPTaHWYEeCKNX (OopMax XKHU3HH. ITO caMmoe OOJIbIIoe COOBITHE, KOTOPOE MPOM3OIIIO Ha
3emMJie 3a Oojee yeM 4 MUJUIMApIOB JIET Ha3al.

B 3akiroueHne CBOEro KpaTKOro BBICTYIUIEHHMsS XoTen Obl  nepedpazupoBaTh
BBICKa3bIBAHUE BEJIMKOIO pPYyCcCKOro mnarpuora U pedopmaropa CTONbIIMHA, KOTOPBIN
roBopui: «Pa3pemuTs 3TOro BOnpoca Henb3s, HaJlo €ro pa3penarby. YKaxy, 4TO TOCTaBUTh
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TOYKY B HAyYHOM OCMBICICHHHM KaKOH-TMOO TpoOJieMbl, B YaCTHOCTH, MPOOIEMbI
HCKYCCTBEHHOTO MHTEJUIEKTa, OCOOCHHO HAaXOMSIIEHCS B AMHAMUKE, HEBO3MOXKHO. OHAKO
IIPOMEXKYTOUHBIE PE3yJIbTaThl BIIOJIHE JTOCTHMKMMBI. BCEMHUpHBIII KOHrpecc NpH3BaH Kak
HOJBITOXKHUTh, TaK U OOOOIIUTH AOCTUTHYTHIE JOCTH)KEHUS, a TAKKE HAMETUTh KOHTYDBI,
nepcrnekTuBel Ha Oynymee. JKemato ycnmexoB B pabore BcemupHoro kosrpecca, a
YYaCTHHKAM 3[0POBbsI U TBOPUYECKUX MOOEA B PEHICHUH TIIOOATBHBIX HAYYHBIX MpoOiem!
bnaronapto 3a BHuMaHue!

Dear Chairman of the World Congress!
Dear colleagues, ladies and gentlemen!

I want to start my speech with the words of the world-famous science fiction writer Isaac
Asimov: “Now is the very time when the present is turning into the future right before our eyes.”
The theme of the World Congress is destined to the future. I would like to take this opportunity to
thank the organizers for the invitation and the opportunity to speak. Indeed, in modern conditions,
the development of research and the implementation of a breakthrough to a new quality of
technological, scientific, socio-economic, political, legal, cultural and humanitarian development is
of strategic importance. I would like to emphasize that the theme of the World Congress has been
chosen successfully and the issues to be discussed are outlined quite correctly. Artificial intelligence
can and should be understood in many aspects: as an applied computer system, as a field of
fundamental scientific knowledge, as a subject of scientific knowledge, as a method for solving
scientific and applied problems, as a sign of a technological system, and finally, as a philosophical
and legal and ethical problem. The topic of the World Congress is of great interest to representatives
of the social sciences, including jurisprudence. At the end of last year, on the initiative of the
Deputy President of the Russian Academy of Sciences, Academician Taliya Yarulovna Khabriyeva,
the XII International Congress of Comparative Law was held on the topic "Technological
imperatives and law", where the legal issues of technological imperatives were discussed. Taliya
Yarulovna, in her introductory, methodologically verified report, pointed out the need for interaction
and coordination of representatives of both social and natural sciences.

According to the report of the World Intellectual Property Organization, from 1956 to 2019,
more than 1.6 million scientific articles were published on the subject of artificial intelligence, both
of a purely computer-technical and mathematical nature, as well as other subjects, both technical
and natural sciences, and the humanities. As the American billionaire Elon Musk notes: “Artificial
intelligence is a case when you need to be far-sighted enough in matters of regulation, otherwise it
may be too late.” That is why artificial intelligence does not portend the end of law, but portends a
new beginning. Unfortunately, the law lags far behind the realities in this matter. At the moment, at
least a hundred different regulations on the ethics of artificial intelligence have been adopted around
the world. The UNESCO recommendations on the ethical aspects of artificial intelligence note that
artificial intelligence technologies can bring enormous benefits to humanity, and all countries can
benefit from them. At the same time, it is emphasized that technologies based on artificial
intelligence can exacerbate the divisions and inequalities that exist in the world, both within and
between countries. The purpose of the UNESCO recommendations is to lay the foundation that will
allow the use of artificial intelligence for the benefit of all mankind, the individual, societies, the
environment, ecosystems and will not allow them to be harmed. In our countries, government
decisions have been made to develop issues of regulation of artificial intelligence. In Uzbekistan, as
in Russia, a program of measures has been adopted to study and implement artificial intelligence
technology. The program provides for the development of a strategy for the development of
artificial intelligence, training of personnel in the specialty of artificial intelligence has begun.
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Artificial intelligence, computers, robots, machine learning, artificial neural networks - these are the
former, not so long ago, prerogatives of exclusively natural and exact sciences. These terms are
increasingly becoming part of everyday reality. Artificial intelligence technology has already shown
its usefulness. At the same time, the possibilities are far from being exhausted. However, the
problems and risks caused by this technology are already quite noticeable.

It seems that in this case, philosophical, ethical and legal normative systems are extremely
important for assessing and developing approaches to resolving risks. The change in sociocultural
strategies, expressed in the transformation of the value-target structures of modern society, means
for legal science not just a change in a particular object of study, but also serious methodological
adjustments to its subject and method. As the English writer and theoretical physicist Stephen
Hawking writes: “I am afraid that artificial intelligence can completely replace a person. If people
can create computer viruses, someone will create artificial intelligence that can improve and
reproduce itself. It will become a new form of life that will surpass humanity." He notes that the
creation of artificial intelligence could be the last technological achievement of humanity if we do
not learn how to control risks. Yuval Harari, author of the well-known book A Brief History of the
Future, said that emotionless artificial intelligence will replace world governments by 2030. The
potential of artificial intelligence is much greater than any historical revolution. This is truly a
biological revolution, Harari said. While affirming that so far all life has been organic, but soon it
will cease to be so. This is at least an idea of inorganic life forms. This is the biggest event that has
happened on earth in over 4 billion years.

In conclusion of my brief speech, I would like to paraphrase the statement of the great
Russian patriot and reformer Stolypin, who said: "This issue cannot be resolved, it must be
resolved." I will point out that it is impossible to put an end to the scientific understanding of any
problem, in particular, the problem of artificial intelligence, especially in dynamics. However,
intermediate results are quite achievable. The World Congress is called upon both to summarize and
generalize the achievements achieved, as well as to outline the contours and prospects for the
future. I wish success in the work of the World Congress, and health and creative victories to the
participants in solving global scientific problems! Thank you for attention!

By FA G BRAIAF L. SEER!

FAE P T 5725 A0 REK/ NS SRS - Bl P S R AR AR PR A e . BRI R IUAE
AR FRANT MR A AR 2 R AR AR ) 7o I S DR ) T R T ) AR R o FRARURE I R
TR AR S M S . b, EBUCERIE T, WIS R B, BRI
BUA S VA SCHOINIE 5 28 92 R B R 1 S HAT B B 2. AR 2, A K&
() E IR IR BT, Y am i A R AR IR . N TR e mT DA LI RZ A 208 5 Thi SR P A
BRI ET SRR RS VR R REBERHR AR AR . VR 2R AR i 2Rt AR 2o pRoRt 22 A0 I Y R
IR AERBINRSNIRRE . &A%, (FA TS, AN mERE. ORR2ENT
A ARG B K& 1 E AR LR . KR, AR TR B B B R B A - o S
WY A LR EEBE LB T, AP TS T T m B LR K, A B
VISP TR A E AR S i e e b R S § TP - R R RPN
(Taliya Yarulovna) fEMLI/&AVE HLASIE T ik B g i #R & rhaR g RERA B AAREEAR
NH T EEE AN . AR T R REAR AR R, A 1956 SEF 2019 4F, BIA N T ERE
TR SR 53R I 160 B, WA SRR SAREN AU, o Hofh R,
Wo A BT R, WARMER) . PR B IRBHEAT AN SR

RS BAR & S b - S se R RO A “ N TR R R — M/ ZAeRE HE L AE
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ESE B ZRE], BRITTRERHURME 77 o S8 A BN TR RelE A TR ZIAA A4S, T
RTRE MBI, AENZ, AEMEMNEL, FHREFRENRAE. HAr, A%
HZEDHE T —HIHARMN TR G MEER . BE B0 AR A% B s N T4 e A 2 7 Th 1)
ARRIEH, AN TRREEMT T DA N R E KR a8, FrABIEH T DA 2as. Ak, A
SRR, FES N TR AR BT AT BE e gt S 5K 9 RN ] 2R 2 T A AE 1R A B RAS S A
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J Yeasricaemwie konneecu, oopocue opyszva!

Pa3zpemire mompuBETCTBOBATh BCEX YYAaCTHHUKOB
Konrpecca or wumenn OrtaeneHus  DHEPTETUKH
MAaITMHOCTPOCHHUS, MEXaHUKH U TIPOIIECCOB yTPaBICHUS
Poccuiickori akanemun HayK. B Hacrosmee Bpewms
WUCKYCCTBEHHBI HWHTCIUICKT SBIISACTCS OJHUM U3
OCHOBHBIX TPEHJIOB MHPOBOIO HAYyYHO-TEXHUYECKOTO
pa3BuUTHs. TEXHOJIOTMH HCKYCCTBEHHOTO MHTEIJIEKTa
HAxXomaT Bc€ OoJiee IMMPOKOE MPUMEHEHHWE B CaMbIX
pa3IUYHBIX cpepax 4eIoBEUECKOU NeSITeIbHOCTH, B TOM

KAJISAEB yuciie, B  IPOMBILUIEHHOM  IPOU3BOJACTBE,  Ha
Heopb Anamonveéuu,  TpaHCIIOpPTE, B JHEPreTUKE, B OO0JIACTH OOOPOHBI H
axademux PAH 0e30macHOCTH, TO €CTh B Tex cdepax, 3a KOTOpbIE
samecmumens akademuxa- ~ OTBEIAET Hame Otaenenue. B To ke Bpemst BCE vaile
cexpemaps Omoenenus pas3marTcs rojoca TeX YYEHbBIX, KOTOPhIE CYUTAIOT, U4TO
SHepcemuKuy, MauuHo- AAJIBHCUIICC PA3BUTHUC TCXHOJIOTMHM HMCKYCCTBCHHOIO
CMPOCHUS, MEXAHUKU U WHTEIJICKTa TPECTABIACT OOJBIIYI0 OMACHOCTH IS
npoyeccos ynpasnenus PAH — poorg yenopedecta. M m03TOMy OIHO# M3 BaKHEHIINX
academician of the RAS, npo0seM, Ha KOTOPYIO [OJDKHO OBITH OOpalieHHOTO
deputy academician caMoO€ TMPUCTAbHOE BHUMAHUS YYaCTHUKOB HAILIETO
Secretary of the Department of KOHIpecca, 10/DKHA crarh TpobiemMa J0BepHus K

Energy, Mechanical UCKYCCTBEHHOMY WHTEJUIEKTY H 0€30MacHOCTH €ro
Engineering, Mechanics and  ycrions3oBaHus. YBepeH, uTo mpoBerenne Konrpecca
Control Processes of the RAS  po3pomur y4EHBIM, B TOM 4ucie, u Hamero OTaeneHus
HE TOJBKO TPEJCTABUTh CBOW HAyYHBIE PE3yJIbTAThHI, HO
¥ TIOYEPIHYTh HOBBIC HJIEH, MMO-HOBOMY B3TJIAHYTH Ha
CTOSIIITUE TIEpEe]] HAMH HAyYHO-TEXHUYECKHE MPOOIEMBI
U TIPEIJIOKUTH OPUTHHAIBHBIC ITyTH MX PCIICHHUS.

B TR e A, BB
H LB RESR . e T
FE. )R RO P i &

Emé pa3 npuBercTByr0 BceX Y4YacTHUKOB KoHrpecca u kemaro Bam
MJI0JJOTBOPHON pabOTHI!

Dear colleagues, dear friends!

Allow me to greet all the participants of the Congress on behalf of the
Department of Energy, Mechanical Engineering, Mechanics and Control Processes of
the Russian Academy of Sciences. Currently, artificial intelligence is one of the main
trends in the global scientific and technological development. Artificial intelligence
technologies are increasingly being used in various areas of human activity, including
industrial production, transport, energy, defense and security, that is, in those areas
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for which our Department is responsible. At the same time, the voices of those
scientists who believe that the further development of artificial intelligence
technology poses a great danger to all mankind are increasingly heard. And therefore,
one of the most important problems, which should be paid the closest attention of the
participants of our Congress, should be the problem of trust in artificial intelligence
and the safety of its use. I am sure that the Congress will allow scientists, including
those of our Department, not only to present their scientific results, but also to get
new ideas, take a fresh look at the scientific and technical problems facing us and
offer original ways to solve them. Once again I welcome all participants of the
Congress and wish you fruitful work!

FEHITFT BRI !

A SORFBACRARAR RS2 B REVR . PR RE . SR 2 OB R 3 ) K 4
MR HESUE. EA, ANLERLS R SR EE#P T — NLTERERK
TR 2 S JE P 5 N R B A (8 SR, B4 382k . A0l AEdR. BB
24, BIFRAMTERFT &8 BB LeARIs . BRUL[AIRE, JIRLLq A N T8 REHUIT RO HE
o SRR NER R E R R R BHR XS S G . Ak, SR &
S B G2 5 D) VA 1Y i B ) P L — JEERZRE P N R R AR A5 AR S A A
ZaVEfE. WHEREHERTR, GRERMARNAER, MERAER
AT R R, T HLRESAR H BT O AR, B o A AN i e )RR R AT A RE
A 32 H i iE LS RE R R B 5 1. FROCH A B AR 1 B AR s BT, A6
FEARAPS ) AR B B RE AR |
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Yeasrwcaemwie konnecu, oopocue opyszva!

B Tteme cerogusamnero Konrpecca He ciiy4allHO
MaTeMaTuKa UrpaeT 0000IIAONIYI0 POJIb JJIsl IIUPOKOTO
CIIEKTpa  HampaBieHuil. JIeWCTBUTENBHO, MHOTHE
COBPEMEHHBIC UCCe0BaHus Ha4YaJINCh c
MareMatuueckux  pabor. Eciu  roBoputh 00
UCKYCCTBEHHOM  HWHTEJUIEKTE€ M  MareMaTH4ecKOu
OuoJIoOTHH, aNredpanveckoil OMOJOTHH, TO MBI 3HAEM,
YTO OCHOBOIIOJIAraroiirue paboThl TaM ObLIN MOJYYEHBI B
npouuioM Beke AsianoM TeropuHroM. M 3To 3acraBiisieT
HAC BCIIOMHUTH O TOM, YTO PEBOJIOLNS UCKYCCTBEHHOIO
WHTEIUJIEKTa, KOTOpas MPOUCXOJIUT ceiluac, Hadallach
MMEHHO BHYTPU MAaTE€MAaTUKH, KOIJla MaTeMaTUKH
MONBITATUCh TOYHO MaTeMaTH4YeCKH OIUCATh MOENH
palMOHANILHON JIESITEIbHOCTH YelIOBEKa, MPEXIEe BCEro

CEMEHOB
Anexceit J/Iveoeuu

axademux PAH u PAO, BHYTpPU CaMOW MaTe€MaTHKH, €CJIU FOBOPUTH 00 OCHOBa-
unen Bropo Omoenenus HHUSX MAaTEeMaTHKH, 00 aKCHOMATHMKE MAaTeMaTHUKH, O
mamemamudecKux

KOHCTPYKTHBHOM TI0JIX0JI¢ K MaTeMaTHKe.
Ho moToM »3T0 pacnpocTpaHWIOCh Ha BCIO
Academician of the RAS and VHTEJUIEKTYyaJIbHYIO JESATEIbHOCTh YEJOBEKa, CHayasia
Russian Academy of Education, pa  panuoHaqbHYI0 JAeATENbHOCTH B 50-¢  rofsl
Member of the Bureau of the IPOIIJIOr0 BEKa, KOIJa BO3HHKIA COOTBETCTBYIOLIAS
Mathematical Division o
) JIeMEHTHass 0a3a, Ha KOTOpPOH MOXKHO  OBLIO

Sciences RAS

CMOJICTIUPOBATh TO, YTO NPUAYMAId MaTeMaTHKH B

WA e £ 44 aGctpakTHOM (DOpME M IOTOM PacIpOCTPAHUIIOCH HA

Hayk PAH

H B FFEEE A YK€ TaKyl0 3BPHCTHYECCKYIO JESITEIbHOCTh YETIOBEKA,
BEA TS KaK MIpa IIaxMarhbl, HAPUMED, ¥ PacIiO3HaBaHHUE JIUII,
P} RAS IPOMCXOJIAILYIO HA HHTYUTHBHOM YPOBHE.

CerogHss MBI BHIUM BO3HUKHOBEHHME TOTO, YTO MOXKHO OBUTIO OBl Ha3BaTh
KpPEaTUBHBIM TBOPYECKMM HMCKYCCTBEHHBIM HHTEJUIEKTOM. Bce 3T0 mMeeT cBOMMU
OCHOBAMU U KOPHSIMU UMEHHO MATEMaTUUYECKHUE UCCIECTOBAHUS.

PeBontonuss MCKyCCTBEHHOI'O MHTEIUIEKTAa CONOCTaBMMa MO Macuradbam ¢
YEJIOBECYECKOW PEYbI0 M MUCBMEHHOCTHIO B HCTOPUM 4YEIOBEKa. MBI BHAUM, 4YTO
M3MEHEHUS CETOHS MPOUCXOIAT TaK OBICTPO, KaK HUKOT/IA PAHbIIE HE MPOUCXOAMIIH,
U, BUIUMO, OyIyT IPOUCXOJUTH elle ObIcTpee B OyAayIleM, CeroJHs Mbl HAXOJUMCS B
MIPOMEKYTOUHOU TOYKE, OYEHb BaKHOM ISl pa3BUTHUS BCETO YesoBeuecTBa. S Xoren
OBl OT JIMIIa aKajieMuKa-cekperaps Haimlero OtaeneHus Mmatemarnueckux Hayk PAH u
or Bcero OTaeleHUs MaTeMaTUYECKUX HAyK NO3ApaBUTh HAC C MPEKPACHBIM
coObITHEM, moOmarogaputh npeacenarenss Konrpecca mpesunmenta PAH T'ennagus
SkoBneBnua KpacHrkoBa, BCEX OpraHM3aTOPOB KOHIPECCa, UX MHOT'O Pa3 Ha3bIBaIU U
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g He Oyly KaXXJ0oro M3 HUX celyac MMEHOBaTh, MOXKEJaTh ycleXxa HaM B Halleu
COBMECTHOM paboTe, HOBBIX MHTEPECHBIX OTKPBITHM, 000OIICHUN, MEXIIPEIMETHBIX
CBsI3el, Ha KOTOPBIC B TIEPBYIO Ouepeib OpreHTHpoBaH Hail KoHrpecc.

Ot umenu Bcero Hamero OtneneHusi mareMarndeckux Hayk PAH xemaro
ycnexa! Criacu6o 6osblioe.

Dear colleagues, dear friends!

In the topic of today's congress, it is no coincidence that mathematics plays a
generalizing role for a wide range of areas. I would like to say that indeed a lot of
modern research began with mathematical work. If we talk about artificial
intelligence and mathematical biology of algebraic biology, then we know that the
fundamental work there was obtained in the last century by Alan Turing. And this
makes us remember that the revolution of artificial intelligence, which is taking place
now, began precisely within mathematics, when mathematicians tried to accurately
mathematically describe the models of rational human activity, primarily within
mathematics itself, if we talk about the foundations of mathematics, about the
axiomatics of mathematics, about constructive approach to mathematics. But then it
spread to all human intellectual activity, first to rational activity in the 50s of the last
century, when an appropriate element base arose on which it was possible to model
what mathematicians came up with in an abstract form and then spread to already
such heuristic human activity as a game chess, for example, and face recognition,
occurring on an intuitive level. Today we are seeing the emergence of what could be
called creative artificial intelligence. All this has its foundations and roots precisely in
mathematical research.

The Al revolution is comparable in scale to human speech and writing in human
history. We see that changes are taking place today as quickly as they have never
happened before, and, apparently, they will happen even faster in the future, and
today we are at an intermediate point, which is very important for the development of
all mankind. On behalf of the Academician Secretary of our Department of
Mathematical Sciences of the Russian Academy of Sciences and on behalf of the
entire Department of Mathematical Sciences, I would like to congratulate us on a
wonderful event, thank the Chairman of the Congress, President of the Russian
Academy of Sciences Gennady Yakovlevich Krasnikov, all the organizers of the
Congress, they were named many times and I will not name each of them now , wish
us success in our joint work, new interesting discoveries, generalizations,
interdisciplinary connections, which our Congress is primarily focused on.

On behalf of our entire Department of Mathematical Sciences of the Russian
Academy of Sciences, I wish you success! Thanks a lot.
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Yeasrwcaemvie konnecu, 0oopuii oens!

S xouy ckazatb, B TOoM umucie U kak uieH PAH,
paboTarommii B Otnenenun HAaHOTEXHOJIOTHI u
WH(GOPMAIIMOHHBIX TEXHOJOTHM, YTO TEeMaTHKa MPOXOJSIIETO
Konrpecca BenukonenHa U MCKIIOYUTENBHO yaadHa. Kak ckazan
akaneMuk A.JI. CeménoB B cBoem mpuBeTcTBUM KoHrpeccy ot
muna  Otnenenust maremarmdecknx Hayk PAH, Konrpecc
MPOXOJUT B MEpHOA OypHOTO Pa3BUTH HOBBIX MaTeMaTHYeCKHX
METOJIOB MCKYCCTBEHHOTO HHTEIJICKTa W CO3[aHus OOJIBIIOTO
pa3zHoo0pa3usi MPOrpPaMMHBIX CHCTEM, HaXOMALIUX IIHWpOoYaifiiee
<\ MpUMEHEHNE KaK ISl perieHus 3a1a4 GyHIaMEeHTAIbHONW HayKH,
KOJYAHOB TakK U JJIs OYEHb OOJBIIOTO KOIMYECTBA 00JacTel 4eIoBeUeCKOM
NeATEeTLHOCTH. B CBS3M C 3THM MOXHO YTBEpPXKIaTh, YTO
teMatuka KoHrpecca wumeer camoe NOpsIMOE€ OTHOLIEHUE K

axademux PAH, 3amauyaM Bcex Oe3 wuckirouenus otaeienni PAH. Omgunm u3

unen bropo Omoenenus KIIFOUYEBBIX COOBITHI, WHHUIIMHPOBABIIMX B TOCIEIHUE TOIBI
HaHomexnono2uil u ungopma- OypHOE Pa3sBUTHE METONOB HCKYCCTBEHHOIO MHTEIUIEKTa, CTalla
yuonnvix mexrnono2uit PAH ~ pa3paboTka HOBOU apXUTEKTypbl HEMPOHHBIX CE€TeH, Ha3bIBAEMBIX
Tpanchopmepamu, OPUEHTUPOBAHHBIX Ha 00paboTKy
CUMBOJIBHBIX  MOCJIEOBAaTE€IbHOCTEH, BKJIIOYash TEKCThl Ha
€CTEeCTBEHHBIX s13bIKax. OCHOBHAsE 0COOCHHOCTH TpaHCHOPMEPOB
COCTOMT B TOM, YTO MOPSAJOK BXOJHBIX IOCIEAOBATEIBLHOCTEH
nmpu 00pabOTKE HE WrpaeT HHUKAKOW POJIH, YTO OOECIeYHBAET
Information Technologies of  yypokye BosmokHOCTH 118 paclapajUleNHBAHusA, MO3BOISA
the RAS IIPOU3BOANTH INIyOOKOE 00yueHHe MoJeNel cpa3y Ha TepabaiiTax

(6 T B R ZIGHHBIX, 32 TOPA3N0 MEHbLICE BPEMS, 4eM ITO U6I>IJ'IO BO3MOHO
T B 4K I())aHLme NP KIACCHECKOH apXUTEKType HEHPOHHBIX CeTel.
T o TMEUYY HECKOJIbKO BBIJAOIIMXCS JOCTHXKEHHM 3TOro MOAXOMa.

BT LIS Baxueiilee 3HaueHUE MMEET CO3JaHUE KAaYE€CTBEHHBIX CHUCTEM
MaIIMHHOTO MEePEBOa C OHOIO €CTECTBEHHOTO SI3bIKa Ha APYTOil.

Huxonaii Anexcanoposuu,

Academician of the RAS,
Member of the Bureau of the
Department of
Nanotechnologies and

3HaYeHHE JTOTO pe3yibrata Il HAyKHW, TEXHOJOTWH, KYIbTYphl, HMCKYCCTBA, Pa3BUTHUs
YeJI0BEYeCKMX KOMMYHHUKAIUI TPYIHO MEPEOLICHUTb.

Ha ocHoBe TpaHC(oOpMEpHBIX MojeNneil JOCTUTHYT OTPOMHBIM yCHeX B pEIICHUH OJHOM W3
HEHTPAIBHBIX 3a/1ad MOJICKYJIIPHOW OHONOTHH, HaJl KOTOpOM OWIHMCh (PU3MKH, XUMHKH, OWOJIOTH B
TeueHue 60 JIeT, a UMEHHO B MPEICKA3aHUK MPOCTPAHCTBEHHON CTPYKTYPhI IIOOYIISIPHBIX OSIIKOB IO X
AMHHOKHCJIOTHBIM TOciieioBaTebHOCTAM. [[iis perienus 3Toit 3aiaun Oblia pa3zpaboTaHa HeWpOHHAs
cetb AlphaFold, npenckasbiBatoiiiast 3D-KoOpIMHATHI TSHKENIBIX aTOMOB OSITKOB ¢ TOUHOCTHIO, OTHM3KOM K
sKcriepuMeHTaIbHON. CeTh Obl1a OOydeHa Ha COTHSX THICSY OCJIKOB C M3BECTHOM MPOCTPAHCTBEHHOM
CTPYKTYPOH U IeCATKAX MIJTHOHOB AMUHOKHUCIIOTHBIX TIOCIIEIOBATEIEHOCTEH.

bnaromapst MeronaM MamMHHOTO OOYYEHMs, MCIOJB3YIOLUUM TpaHC(HOPMEpPHBIE IMOIXO/BbI,
OTKpBUIACh BO3MOXXHOCTh MOJCIUPOBAHUS JUHAMUKH CIIOKHBIX MOJEKYISIPHO-OMOIOTHIECKUX
CTPYKTYp, ComepXkaiux o4eHb 6onbiroe (10 10°) xomuyectBo aromoB. M 3Tu pe3yabTaThl UMEIOT
OTPOMHOE 3HAaUEHUE HE TOJBKO ISl (PyHIAMEHTAIBHON HAYKH, HO U JJIs IIUPOKOTO Kpyra o0acTei
C TPOMAaJHBIM MOTEHIMAIOM (PAaKTHUYECKOTO NPUMEHEHUs, TaKuX Kak OMOTEXHOJOTMH, T€HEeTHKa,
MeaHInHA, (apMaKOJIOTHsl, CO3JaHNEe HOBBIX MAaTepPUANIOB U /I MHOXKECTBA JPYTHX.

ITocne 2017 roma, korma TOSBWINCH TEpPBBIE MMYyOJUKAIMM 1O TpaHCHOpMEpHBIM
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TEXHOJIOTUSM, HMMEET MECTO SKCIOHEHIIMajdbHas JAMHAMHUKA POCTa KOJIMYECTBA MyONUKalUK C
MCIIOJIb30BAaHUEM METOJIOB UCKYCCTBEHHOTO MHTEIICKTA.

MeTonbl HCKYCCTBEHHOTO MHTEJUIEKTa HAXOAAT IIUPOKOE MPUMEHEHHE TaKkKe U B PEUICHUH
3a71a4 HAHOTEXHOJIOTHH.

N emé€ omuH moOaXon K MalIIMHHOMY OOYYeHHIO, TMONYyYMBIIUMN OYEHb IMIMPOKOE
pacrpoCTpaHEHHE U CWIHHOE Pa3BUTHE B IMOCJIEAHHE TOABI, — 3TO TpadoBblE HEHUPOHHBIE CETU
(GNN), koTopble Ha OCHOBE BEKTOPHOTO MPEACTABICHUS BEPIIMH rpadoB ¢ yUETOM UX JIOKAIBHOTO
OKPYXEHUSI JJAIOT KaYeCTBEHHO HOBBIE BO3MOXXHOCTH ISl aHAJIU3a CIOXHBIX CETEBBIX CTPYKTYP.
[Tpumenenne GNN 3(hheKTUBHO 111 OMUCaHUS, aHAu3a U MOJEIUPOBAHUS IIMPOYAMIero Kpyra
CETEBBIX CHUCTEM KaK MPUPOJIHBIX, TAaK M AHTPOIMOTECHHBIX M TEXHUYECKHX: T€HHBIX CeTel, cerei
MEKMOJIEKYJISIPHBIX B3aUMOJICUCTBUM, CETE 3HAHUM, COITUATIBHBIX CETEH U IPYTHX.

OTtmeuy elnie OHO BaXKHEMHIIee 00CTOATEIHCTBO: B TIOCIEAHNE 15 €T B TEHETUKE MPOU30IIEN
WHGOPMAIIMOHHBIN  B3pBIB, OOYCIOBICHHBI CTPEMUTENBHBIM COBEPIICHCTBOBAHHEM METO/IOB
CEKBEHHUPOBAHUS TEHOMOB, a TaK)K€ MOIIHBIM Pa3BUTHEM APYTHUX SKCIIEPUMEHTAIBHBIX TEXHOJIOTHI
M3YUYEHUS MOJIEKYISIPHO-TEHETHUECKUX OCHOB (DYHKITMOHUPOBAHMI KUBBIX CUCTeM. | eHeTHKa cTana
IJIaBHBIM MCTOYHUKOM OOJIBIIUX JAHHBIX, IEPETHAB IO TEMIIAM POCTa BCE HAYKH M TEXHOJIOTHH U
naxe conuanbHble ceTd. O0padoTKa, aHamu3 M UHTEPIIPETals MOTOKOB OONBIIMX T€HETHYECKHUX
JAHHBIX ~ TPeOyIOT  pa3padOTKM  COBPEMEHHBIX  METOJOB  MCKYCCTBEHHOTO  WHTEIUIEKTA,
OpUEHTUPOBAHHBIX Ha XKHBbIEe cucTeMbl. COOCTBEHHO TOBOPSA, 3TO U CTAJI0 MPUYMHON TOTO, YTO
WuctutyT muromornd W reHetmku Cubupckoro otaeneHuss PAH ¢ GonbmuM  yIoBOJBCTBHEM
ydacTByeT B KoHrpecce 1o Teopun CUCTEM U UCKYCCTBEHHOMY MHTEIIEKTY.

NMeHHO Ha OCHOBE HAUaBIIETOCS B HACTOSAIIEE BPEMsI HHTEHCUBHOTO CONMKEHUS TCHETHKU U
JIPYTUX HayK O >KM3HH, TEHEPHUPYIOIIHUX OTPOMHBIE OOBEMBI MAHHBIX O CaMBIX TOHKHX JAETalsAX
CTPYKTYpHO-(DYHKITMOHATILHOW OpraHU3allii JKUBBIX CHCTEM, C OIHOH CTOPOHBI, U WHXCHEPUHU
3HaHUW, OCHOBAHHOW Ha HOBBIX METO/AaX HCKYCCTBEHHOTO HMHTEIUIEKTa, C JAPYrod, OTKPBIBAIOTCS
VHUKQJIbHBIE BO3MOXHOCTH JUIsl TIOHMMAaHUS TOJXOJOB K CO3JaHHUIO TPUPOAONOTOOHBIX
TEXHOJIOTUM, YTO SBISETCS OAHOM U3 BaXXHEWUINIMX 3a7ad COBpeMEHHOM Hayku. CI0KHOCTh
opraHu3anu M (GYHKIMOHUPOBAHUS JKUBBIX CHUCTEM HCKIIOUUTEIBHO BEJIMKA. XapaKTepHbIE
BpEMEHa JUIMTEIBHOCTH MPOIECCOB, MPOTEKAIOIIUX B JKHUBBIX CHCTEMaX, OTIMYAIOTCS, Kak
muHuMyM, Ha 20 u Oosnee mopsakoB: OT BeaumuuH ~ 107 cexyHa (TPOXOIKHTENHLHOCTD
KOH(OPMAIIMOHHON TIEPECTPOUKH (PepMeHTa) 0 BpPEMEHH JKHU3HH OOJBIINX OHOJIOTHYECKHUX
00bexToB (~ 10" cexynm). Y, cOOCTBEHHO TrOBOPS, KOTJIa MBI XOTHM CO3/aBaTh MPUPOIOIOI00HEIE
00BEKTHI U TEXHOJIOTUH, HAM HEOOXOIMMO YUHUTHIBATh, YTO BCE ATH M OTPOMHOE KOJIHYECTBO APYTHX
XapaKTEPUCTUK KUBBIX 0OBEKTOB, 3aMMUCAHBI B UX TE€HOMAX.

C yd4eToM CKa3aHHOTO TMOHSATHO, YTO M3 PAIMOHAIBHBIX COOOpa)kKeHUH, OCHOBAHHBIX Ha
0a30BBIX MpUHIHNAX (QyHIAMEHTAIBHBIX HAyK, B HACTOsIIee BpeMs pa3padaTsiBaTh d(PPEeKTHBHBIC
MOJXOJbl K CO3/IaHUI0 MPUPOAOMOJOOHBIX TEXHOJIOTUN HMCKIIOYUTENHHO CIOXKHO. S Aymaro, 4To
MaruCTpaJIbHBIA IIyTh JOCTHXKCHMS JTOM BAKHEWIEH LEIM COCTOUT B KONMPOBAHUU IIPUPOIBI, U
BRXHEHIIIUM MHCTPYMEHTOM 3[1€Ch JOJDKHBI OBITh METOABI MAIIMHHOTO 00y4YeHUs, OCHOBaHHbIEC Ha
TEX TEOPUSX UCKYCCTBEHHOTO UHTEIIJIEKTA, KOTOPbIE eI MPEICTOUT CO3/IaTh.

Hy wu nmnocnemnee. Cnenyer TOAYEpPKHYTh, YTO  pa3BopaunBaHue B  Poccum
IIMPOKOMACIITA0OHBIX PadOT B 0OJACTH HMCKYCCTBEHHOTO HWHTEIUIEKTAa, YEMY, KaKk s MOHUMAIO,
MpU3BaH cozelicTBoBaTh HacTosmuid Korrpece, TpeOyer co3manus B Poccuiickoit denepanuu cetu
IIEHTPOB BBICOKOMPOU3BOAUTEIBHBIX BBIYUCICHUH, OCHOBAHHBIX Ha TOCIEIHUX TMOKOJICHHSIX
rpadUyecKux TMpoILEeCcCOpOB, KOTOpble OYyIyT MAOCTYNHBI IIUPOKOMY KpYry IMOJIb30BaTelNeH.
[Tpu oTCYTCTBUU Takoi HH(PPACTPYKTYphl MAcCOBOE NPUMEHEHHE CaMbBIX MEPEIOBBIX METOIIOB
MCKYCCTBEHHOTO MHTEIJIEKTa €CJIH U Oy/eT BO3MOXKHO, TO JIUIIb I OTPAaHUYEHHOTO Kpyra Y4eHBIX
Y TIPAKTHKOB, KAKOM-TO OTPaHUYEHHOW WIMTHI. PazBuTHe ceTH yKa3aHHBIX LICHTPOB KpalHE BaXHO.
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U B pemrenusix Konrpecca XxoTenoch Obl BUIETh 3Ty TMO3HIIUIO.
Cnacu6o 3a Bauumanue. JKenato ycnemrHoi paborsl Konrpecca!

Dear colleagues!

Personally and as a member of the Russian Academy of Sciences working in the Department
of Nanotechnologies and Information Technologies, I am pleased to state that the subject matter of
the Congress is outstanding and extremely relevant. As Academician A.L. Semenov said in his
speech of greeting to the Congress on behalf of the Department of Mathematical Sciences of the
Russian Academy of Sciences, the Congress is taking place on the background of a rapid
development of new mathematical methods in artificial intelligence and the creation of a wide
variety of software systems that are being widely used for addressing problems in fundamental
science and many different areas of human activity. Thus, the subject matter of the Congress has
relevance to all the branches of the Russian Academy of Sciences.

One of the key events that initiated the rapid development of artificial intelligence methods in
recent years was the development of a new architecture of neural networks called transformers
intended for processing character sequences, including texts in natural languages.

The main feature of the transformers is that the order in which the input sequences are
processed does not matter any more, which provides ample opportunities for parallelization,
allowing deep learning models to be trained with terabytes of data at once in much less time than it
takes by the classical architecture of neural networks. Here are several outstanding achievements of
this approach. The creation of high-quality machine translation systems enabling translation from
one natural language to another is of utmost importance. The significance of this result for science,
technology, culture, art, and human communications cannot be overestimated.

With transformer models, enormous progress has been achieved in addressing one of the
central problems in molecular biology, which physicists, chemists, and biologists have been
struggling with for 60 years, namely, predicting the spatial structure of globular proteins from their
amino acid sequences. The neural network called AlphaFold predicts the 3D coordinates of heavy
atoms of proteins with an accuracy close to experimental. The network was trained on hundreds of
thousands of proteins with known spatial structure, and tens of millions of amino acid sequences.

Machine learning methods using transformer approaches have made it possible to simulate the
dynamics of complex molecular biological structures containing a very large (up to 10°) number of
atoms. These results are of great importance not only for fundamental science, but also for a wide
range of areas with enormous potential for application in biotechnology, genetics, medicine,
pharmacology, the development of new materials and many others.

Ever since 2017, when the first papers on transformer technologies became known, the
number of publications using artificial intelligence methods has been growing exponentially.

Artificial intelligence methods are also widely used in addressing nanotechnology problems.

And another approach to machine learning, which has become very widespread and actively
developed in recent years, is graph neural networks (GNNs), which provide all-new opportunities
for analyzing complex network structures on the basis of the vector representation of graph vertices
taking into account their local environment. The use of GNNss is effective for describing, analyzing
and modeling a wide range of network systems, whether natural, anthropogenic or technical: gene
networks, networks of intermolecular interactions, knowledge networks, social networks and others.

Now another important point to make: the past 15 years have witnessed an information
explosion in genetics caused by a rapid improvement of genome sequencing methods, as well as
impressive progress in other experimental technologies for studying the molecular and genetic basis
of the functioning of living systems. Genetics has become the main source of big data increasing in
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volume more rapidly than those in any other science, technology or even social network.
Processing, analysis and interpretation of big genetic data flows require modern artificial
intelligence methods focused on living systems. As a matter of fact, this is why the Institute of
Cytology and Genetics of the SB RAS is participating in the Congress on Systems Theory and
Artificial Intelligence — and with great pleasure.

Today's intense convergence of genetics and other life sciences, which generate huge volumes
of data on the finest details of the structural and functional organization of living systems, on the
one hand, and knowledge engineering based on new artificial intelligence methods, on the other, alll
together provide unique opportunities for understanding how to create nature-like technologies,
which is one of the most important tasks of modern science. The complexity of the organization and
functioning of living systems is extremely great. The characteristic duration times of processes
occurring in living systems differ by at least 20 or more orders of magnitude: from ~107'° seconds
(the duration of the conformational rearrangement of an enzyme) to the lifetime of large biological
objects (~10' seconds). So, when we want to create nature-like objects and technologies, we should
keep in mind that all these and a huge number of other characteristics of living objects are recorded
in their genomes.

Thus, it is clear that sole reliance on rational considerations that rest upon the basic principles
of fundamental sciences is an extremely difficult way towards effective approaches that will lead us
to nature-like technologies. In my opinion, the best way to achieve this by far most important goal
is to copy from nature, and the most handy tools here are machine learning methods based on those
artificial intelligence theories that have yet to be created.

One last thing. Large-scale artificial intelligence activity in Russia, which, as I understand,
this Congress is intended to promote, will require a national network of high-performance
computing centers based on the latest generations of graphics processors that will be available to a
wide range of users. While such an infrastructure is not yet there, the mass application of the most
advanced artificial intelligence methods, if any, will only be accessible by a limited range of
scientists and practitioners, some elite, so to speak. The development of a network of such centers is
extremely important. I propose that the Congress should include this point in the resolution.

Thank you for your attention. I wish the Congress successful work!
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Yeasrcaemuie yuacmnuku u opzanuzamopui
Konepecca!

Ot umenn OrtaeneHuss (QU3MOIOTMYECKUX HAYK
HaInieun aKaJCMUH, OT  HMMCHH Poccuiickoro
¢usnonornyeckoro odmecrsa umenu M.I1. [laBnoBa u
oT cebs JUYHO, S UME B BUIY aKaJeMHKa
B.A. Tkauyka u ceOs, Mbl CEpAECYHO IPUBETCTBYEM
Y4acTHHUKOB U rocrerd Bcemupnoro Konrpecca.

Ha »stor Kourpecc coOpanuce mnpeacTaBUTEIH
POCCHUICKON U 3apyOeKHON MHTEIUIEKTYaIbHOU JITUTHI.

OCTPOBCKUH DT0 JAEHCTBUTECIBHO TakK. OTIUYMTEIBHONH YepTOM

Muxaun Apxaodvesuy Konrpecca sBnseTcs €ro MeXJIUCUUITIMHAPHOCTD.
axadesux PAH. Hacpiiennas nporpamma  Konrpecca HaromHeHa
npesudenm Poccuiickoco ~ CAMPIMH  AKTyaJIbHBIMH npoOiieMaMy  COBPEMEHHOM
Qusuonozuveckozo obujecmea HAYKU, BOIPOCAMU HMH(OPMALMOHHBIX TEXHOJIOTMU H
um. M11. Ilasnosa, HCKYCCTBCHHOI'O MHTCIIJICKTA.
3amecmument akademMuxa- Baxxnoe mecto B pabore Konrpecca 3aHuMaroT
cexpemaps Omoenenus aKTyaJIbHbIe MPOOJEMBI COBPEMEHHOW (hHu3HosIOTHH,
pusuonoauecians nayi PAR oo vamer co3laHusi, o00paboTKM U  Iepenadu
academician of the RAS, uH(OPMALIMK B KUBBIX CUCTEMaX, MEXaHU3MbI PaOOTHI
President of the Russian MO3T'a, IaMSITH, CO3HAHUS.

Physiological Society named Mpbl yBepeHBI, 4YTO 3aJIOT YCIEHIHONH paboThI
after L.P. Pavlova,

Deputy Academician-Secretary Konrpecca, 9TO JIPYy>KECTBEHHAs armocdepa

of the Department of B3aMMOIIOHMMAHU, TBOPYECTBA U CO3UIAHUSA, KOTOPHIE

Physiological Sciences CIOCOOCTBYIOT POXKJIEHHIO HOBBIX MHJIEH, MPOEKTOB,
of the RAS 3aMBICJIOB COBMECTHBIX MCCJICIOBAHUM.

LU B g Bl Kenaem  Beem  yuacTHukam - Kourpecea,

LA P g 3 MJIOJJOTBOPHONM  pabOThl, HOBBIX UJEH, TMOJIE3HBIX

y ot N - N 217 KOHTAKTOB U IIPOMPECCCUOHAJIBHBIX VCIICXOB.
0 SR 2 B 55 Boﬂmoein‘gcn o y
B KR :

Dear participants and organizers of the Congress!

On behalf of the Department of Physiological Sciences of our Academy, on
behalf of the Russian Physiological Society named after I.P. Pavlov and on my own
behalf, I mean Academician V.A. Tkachuk and ourselves, we warmly welcome the
participants and guests of the World Congress.

This Congress brought together representatives of the Russian and foreign
intellectual elite. It really is. A distinctive feature of the Congress is its
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interdisciplinarity. The rich program of the Congress is filled with the most pressing
problems of modern science, information technology and artificial intelligence. An
important place in the work of the Congress is occupied by topical problems of
modern physiology, the mechanisms for creating, processing and transmitting
information in living systems, the mechanism of the brain, memory, and
consciousness. We are confident that the key to the successful work of the Congress
1s a friendly atmosphere of mutual understanding, creativity and creation, which
contribute to the birth of new ideas, projects, ideas for joint research.

We wish all participants of the Congress fruitful work, new ideas, useful
contacts and professional success.

Thank you very much.

B G205 FIAE !

PACR LG AT AR &, MERMRAE N AHE2E 1P ERS RAEA NIRRT
7 V.A. Tkachuk Bit. PLAIRIFIE O, FAPTPARBGE A 5K & (1 Bl & H A 58 2
BUAER KNG B AR 1 AR R A BRGS0 A0R . MR k. Ky —1E
BAERPA R LI 2RE. KEgNESE, 7T 7V BURRE . EEBMMALLE
R RO . BRAEHS RIS, o RS EERES . R
A, KBS RO RS, R K& i AR A AT AL . BAPIARAE
K AR BRI ) S A LB B T A RIS I R 5, T8 BRS i A2
FIARIL. THHA . BEEuE L. RIS K& A sl & & TAEET R B
MR AT o 1A AT B )

FEH I
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I'nyooxoyeascaemule konnezu!

Pazxa MNPpUBCTCTBOBATL  YYACTHHUKOB  HAYYHOIO

dbopyma  CTOJIb  BBICOKOTO  YPOBHS,  KOTOPBIA
opranu3oBaH B (popmare BcemMupHoro koHrpecca. 1ot
CTaTyc Haleu BCTPEYU MOJITBEPKIACTCS

BIICYATIISIONIUM MPECTABUTEIHLCTBOM 00JIacTel 3HAHUS
Y HAyYHBIX LIKOJ U3 Pa3HbIX CTpaH. Takoro poaa quauor
MHUPOBOW HAy4YHOM OSIIUTHI celyac OCOOCHHO Ba)eH,
IIOCKOJIBKY ~ OH  CIY>XKMT OAHMM M3  KaHaJoB,

XABPUEBA MO3BOJIAIONINX COXPAHATb MEXAaHU3Mbl HHTEIPALUU

Tanus Apynnosena YCUJIMM pa3HbIX HApoOJOB M CTpaH il IIOMCKa

aJleKBaTHBIX ~ OTBETOB Ha  IIOOAJbHBIE  BBI3OBBI

axademux PAH, COBPEMEHHOCTH, B OOCTOSATENLCTBAX, OCIOKHEHHBIX
3amecmumeib

MEXKIyHApOJHON  TypOYJIEHTHOCTBIO U  KPU3UCOM
MEXKIYHAPOJHOW  CHUCTEMBI  MEXIOCYHapCTBEHHOIO
obmenusi. Tema Hamed BCTpeud  dYpe3BbIUAHA

IIpezuoenma PAH,
AKAOeMUK-CEKPemapb
Omoenenus 0owecmeenHvix

nayk PAH, aKTyaJIbHA. Ona AMEET HE TOJIBKO

Hupexmop Uncmumyma MEXIUCLIUILUIMHAPHOE, HO 5 BO MHOT'OM

3aKOHOOAMenbCMea u MHUPOBO33pEHYECKOE  3HadueHue. M To, dYro ee
CpasHUumelbHoco

obOcyxaeHue mpoxoauT B Poccuiickoi akageMuu HayK U
IOJl €¢ OSrUJoH, MOATBEp)KIacT (aKT OCO3HAHHUS
Hay4YHBIM COOOIIECTBOM CTCIICHH BaKHOCTH
JTOKTPUHAITBHOTO OCMBICJICHUS 3asBJICHHON
npoOJIEeMaTUKK, KOHCOJNIMIAIUA  HWHTEIICKTYaJIbHBIX
Academician-Secretary of the PECYPCOB JUIA €€ OCBOCHHS, IOCTHKCHUA KOHCEHCYyca
Department of Social Sciences TIPH KOHIICTITYaTH3alliN UCCIIEA0BATEIIbCKUX
of the RAS, Director of the =~ PC3YJIbTaTOB.
Institute of Legislation and TexHosnornu HCKYCCTBCHHOI'O WHTEIJICKTa
Comparative Law under _fhe CYIIECTBEHHO MeEHAIT o6mecTtBo. OOmactu  ux
Gover ”"I;zz,i Z; ZZR”SS“’” IPUMEHEHUS. TTOCTOSHHO paciuupsiores.  Onpegenss
' cheppl  mpumeHenus WM wu  TOTOBACH K  €ro
1A A 22 [ - MTOJITHOMACIITAOHOMY BHEAPCHHIO B KU3HEACATCILHOCTD
BRI FIbE £, #4 TocydapceTBa, HENb3s  3a0blBaTh O  COLMAJIBHBIX
Hr R #2556 £-7F  KOJUIM3USIX €0 MCIOJIB30BAHUS, AHTPOINOJIOTHYECKH
. AR HeraTuBHBIX IOCIENCTBUAX. Passuthe TexHonorui MU
LB T AT R CTaBHUT Ha TIOBECTKY JIHS BOIPOCHI O TPaHC(HOpMAIIuu

npasoeedenus npu
IIpasumenscmee Poccuiickoti
Dedepayuu,

Academician of the RAS,
Deputy President of the RAS,

MPEICTAaBICHUA O 4YeloBeKe, O (yHIAMEHTAIBHOW HEOINPENCIEHHOCTH U
HECTAaOMIILHOCTH YEJIOBEYECKOTO OBITHS, MPOOJEMaTHU3UPYET TPAHUIIBI YEIIOBEKa.
OueBuaHo, yTo MM cTaHeT 4acThio HaIlIEW KU3HU, OJHAKO PACIPOCTPAHEHUE CUCTEM
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NN nopoxnaer psan TeXHUYECKHX, (GUIOCO(PCKUX, IOPUIUYECKHX M STUYECKHUX
BOIIPOCOB, CBS3aHHBIX KaK C JOMYCTUMOCTBHIO MPUMEHEHUSI TaKUX CHCTEM, TaK U C
HEOOXOUMOCTBIO  COONIONIEHUS OTUYECKHMX HOPM TMPU WX CO3MaHUU U

GYHKITMOHUPOBAHUH.
beITyeT MHEHWE, YTO ECTECTBEHHBIH YEIIOBEK, HJCOJIOTEMa €CTECTBEHHOTO

YelioBeKa B MU(POBOH IUBUIM3ANMKA OyeT TOBEp)KEHA, HO HE B MPSIMOM CMBEICIIE.
MHTEUIeKT 0O0BIYHOTO YeIOBEKa MEePEeCTaHeT OBITh €CTECTBEHHBIM B TOM CMBICIIE, B
KOTOPOM JIO CUX MOpP 3TO MOHUMAJIH, & CTAHET KAY€CTBEHHO JIPYTUM, MBICIISIIIIUM HE B
TeX KaTeropusix, Ha KOTOPhIX OCHOBAaHA KYyJbTypa TYMaHUCTUYECKON HUBUIU3AIINH.
I'pynmoii 3apy6exnbix yueHnsix («M14 Hapon, Hayunsiit Komurer» (Al4 People, the
Scientific Committee)) Benércs paboTa 1Mo CO3MaHUIO TaK HA3bIBAEMOTO «XOPOIIEro
obmectBa MckycctBennoro MHTemnekTa», T.6. TAaKOro COlIMyMa, B KOTOPOM Ha 0Jiaro
YEeJI0BEUYECTBA YCIIEMHO coTpyaHnyarot U u nronw.

MO0KHO ¢ YBEPEHHOCTBIO YTBEpXkIaTh, uro M He 3ameHuT yenoBeka, B pyKax
KOTOPOTO JIOJDKHBI OBITh COCPENOTOYEHBI cpencTBa KoHTpons 3a WU, mpu stom
OCTaBasiICb €ro BEpPHbBIM U HAJEKHBIM TOMOIIHUKOM. EJUHCTBEHHBIN s
YeJI0BeYeCTBa CIMOCO0 M30€KaTh BBIPOKACHHUS — MPUHATH HA CeOS BCIO TOJHOTY
OTBETCTBEHHOCTH M OCO3HAHHO PEryJIUpOBaTh CO3MaHUE U ucnoyib3oBanue WU,
coOmrofasi mpu 3TOM pa3yMHbIA OaJIAHC COBMECTHOTO CyllecTBOBaHMs. OpueHTaIus
NI na uHTEpECHl YEIO0BEKA, MMPUOPUTET YEIIOBEUECKUX LIEHHOCTEH, 3aJI0KCHHBIN B
€ro OCHOBY, OyaeT crnocoOCcTBOBaTh 3(PPEKTUBHOMY NapAICIbHOMY Pa3BUTHIO
€CTECTBEHHON OMOJIOTHYECKON U TEXHUYECKOMN ITUBHIIM3AIIUMN.

YBepeHa, 4To Halll KOHIPECC CTAaHET BaXKHBIM IIIarOM B PEIICHUH 3a/a4, CTOSIIINX
nepe Haykoil. XKenaro HaM TIOAOTBOPHOU pabOThI!

Dear colleagues!

I am glad to welcome the participants of such a high-level scientific forum, which is
organized in the format of the World Congress. This status of our meeting is confirmed by the
impressive representation of fields of knowledge and scientific schools from different countries.
This kind of dialogue of the world scientific elite is now especially important, since it serves as one
of the channels that allow maintaining the mechanisms for integrating the efforts of different
peoples and countries to find adequate answers to the global challenges of our time, in
circumstances complicated by international turbulence and the crisis of the international system of
interstate communication. The topic of our meeting is extremely relevant. It has not only
interdisciplinary, but also in many respects ideological significance. And the fact that its discussion
is taking place in the Russian Academy of Sciences and under its auspices confirms the fact that the
scientific community is aware of the degree of importance of doctrinal understanding of the stated
issues, the consolidation of intellectual resources for its development, and the achievement of
consensus in the conceptualization of research results. Artificial intelligence technologies are
significantly changing society. Their areas of application are constantly expanding. Determining the
areas of application of Al and preparing for its full-scale implementation in the life of the state, one
should not forget about the social collisions of its use, anthropologically negative consequences.
The development of Al technologies puts on the agenda questions about the transformation of ideas

41



D %
Souiirns %ﬂ/&’/ﬂ(? @%»

about a person, about the fundamental uncertainty and instability of human existence, problematizes
the boundaries of a person. Obviously, Al will become part of our lives, but the spread of Al
systems gives rise to a number of technical, philosophical, legal and ethical issues related to both
the admissibility of using such systems and the need to comply with ethical standards in their
creation and operation. There is an opinion that the natural person, the ideologeme of the natural
person in digital civilization will be defeated, but not in the literal sense. The intellect of an ordinary
person will cease to be natural in the sense in which it has been understood so far, but will become
qualitatively different, thinking not in the categories on which the culture of a humanistic
civilization is based. A group of foreign scientists (“Al4 People, the Scientific Committee”) is
working to create the so-called “Good Society of Artificial Intelligence”, i.e. such a society in which
Al and people successfully cooperate for the benefit of humanity.

It is safe to say that Al will not replace a person in whose hands the means of controlling Al
should be concentrated, while remaining its faithful and reliable assistant. The only way for
humanity to avoid degeneration is to take full responsibility and consciously regulate the creation
and use of Al, while maintaining a reasonable balance of coexistence. Orientation of Al to human
interests, the priority of human values, which is its basis, will contribute to the effective parallel
development of natural biological and technical civilizations.

I am sure that our congress will be an important step in solving the problems facing science. I

wish us fruitful work!
PELIFF!

FRAR =y B B g 3 2 hig Bk 8 DA 5K g sUR M 1) e A B2 e . 2B AN
5 2% FR) Rk SRR R A (1 N BN GURZI AR RS T 1 B e i —hhr.  fhApbs
RSN RES AR AL A E R, A E R MR S A RN A K55 7 b i IRTE 2 —,
PASEAERF E 18 U0 T 1 2 S AP PR A QA BR B R 10308 5 25 5 o BB o v [ 2 80 o T e L i A
RISERRAE TS DO S e A . AT Esk i AR AR . EAMERASRE X, 1 HAE
Ry RAEEER. FE L, SRR AR RGO AL X5 T ET W, B %
WREE L iEkk S RLE I R S P BROR PR B R B A ) B L SRR
BN, DRGSR ST . N DR AR IR o e . M e
FHARISEAEAN T I o AR E N T8 6 A I P QB 25 LA 8 5 AR 3% v T B Bt e VB A I
FAIAE S RC A Bty A (AL il s A S NSRS B SR SR . N DR REBT 11 52 e oRE ]
AN L B N JEAF AL FARA AN & PE A ANERE PR B SR BRI F PR
. BR, NTEBER R ARMAETTR &2, EANTEERSERES] 5% 772 50 .
TS R B A, S R B R AR A ) AT R S UL AR B IR R A R Sy IE
TERRE I 75 2 B AR

AR S, B TR BEAN. BARAANKEBE B ER, B2 M
EE L. WENWE A RRIES FIETEBERE ), e SR ENAR, A
% BN SCCWI I ST PR 4R 1 BB IEAT B . — AN S ( “ AI4 People, FHEZ G
7 IAESIRAIEAEEN N TR RS, RN TR aES NIRRT & 1R G A
ke, wf LA EMREL, AN TR GEAFEAC A, EH A TN TFBIEZETEANTF,
AR TS IR R B B A S BT o NS SR AL R e — IS R AR i A, BRI N LR
RERIAIEAE R, AR ORFFEH P . AN TR AN A5 w, DLAJAEEE
JoRFERE, KA BIRS B OR AL SO BT SO AT RO AT S5 o AR BAPT 0 K & iks S MR Bt
LRI F R E 25 . BLEAP ARG SRR !
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Yeaowcaemwvie konnezu!

Paspemure Bcex TPUBETCTBOBATH OT WMEHH
OTIENICHHsI CEJIbCKOXO3SIMCTBeHHBIX Hayk PAH m,
NpeXAEC BCEro, s XOTea Obl CEepACUHO MOOIarofapuTh
OpPraHM3aTOPOB CETOMHAIIHETO (opymMa 3a MOUCTHHE
KojioccajbHyto  paboty.  Konrpecc  oxBarbiBaeT
OIPOMHO€  KOJIMYECTBO IIPEACTABUTENIEW HAy4YHOH
OOILIIECTBEHHOCTH, CTAaBUT OTPOMHOE  KOJUYECTBO
npo0seM u, BOOOIIe, TPYyJHO ceOe MPeCTaBUTh, KAKUM
o0pa3oM MOXHO OBUIO OTO BC€ OOBEIWHUTH,
OpraHu30BaTh W TMPUUTH BOT K CETOHSIIHEMY JHIO,
IIOATOMY OTrpoMHOe criacu60. S xoren Obl CKa3arh, YTO

JJOBAYEBCKHNU .

CCJIbCKOEC X035MCTBO, COBPEMCHHOC CCJIbCKOEC

Axos [lemposuy . .
XO3SIICTBO ~ MPEACTABISIET COOOW  IUIOLIAAKY  JUIsS
axaoemux PAH, COCAMHCHUSI HAYYHBIX MHTEPECOB M IIOCTAaHOBKH
aKadeMuK-cexpemapb npoOiieM MpEeACTaBUTEISIMU PAa3IUYHbIX HAy4YHBIX MU
Omoenenus Ce”bCK‘;AH TEXHUYECKUX HampaBiieHUH. (CeabCKoe  XO3SMCTBO
NOFAUCTNGERHDLY HAVK ceryac SBJISIETCS BBICOKOTEXHOJOTMYHOM OTpacilo M
academician of the RAS, TEeM IIOJIEM, KOTOpO€ Tpedyer MIPUMEHEHUS

Academician-Secretary of the  TEHCTBUTEIIBHO COBPEMEHHBIX TEXHOJIOTHMA, ITU(PPOBHIX

DZ{WV tment of ;glre icultural  texpHonmOrMil, = MCKYCCTBEHHOIO  MHTEIUICKTA I
ciences of the Russian

f the CYIIECTBEHHOTO  TMOBBIIIECHUS  d()PEKTUBHOCTU |

Academy of Sciences o

MOBBITIICHUS 0€30TIaCHOCTH PadoOT, YIyUIICHHUS yCIOBHUI

AR R B - Tpyga  Jomed,  paboTaromMx — Ha  Pa3sIHYHBIX
AR 22558 TeXHoNnoTusAX B CEILCKOM  xo3siictBe. Ho cpeam
LA E HEKOTOPBIX MpPOOJIEM MOXKHO BBIJCIUTH MPOOIIEMbI

CO3aaHuA OMOMAaIIMHHBIX CHUCTCM, B KOTOPBIX COC/IU-

HSETCS B3aUMOJECHCTBHE >KMBBIX OPIaHM3MOB C TeXHHYECKMMU cuctemamu. Ceitdac
OYeHb AaKTHBHO pa3palaThiBalOTCA pa3iIUYHble POOOTEXHUUYECKHE YCTPOMCTBA,
KOTOpBIE MPUMEHSIIOTCSI U B TMOJIEBOJCTBE, U B KHUBOTHOBOJACTBE, MpU MepepadboTKe
CENbCKOXO3IMCTBEHHOM  mpoayKuuu. (O4eHb I[IMPOKO  pa3padarblBalOTCs U
NPUMEHSIOTCSI OECITMIIOTHBIE HA3€MHbIE U OECIMIIOTHBIE JIeTaTelIbHbIEe cucTeMbl. OHU
WCIIONB3YIOTCS ISl NMPOBEICHMS PA3JIMYHBIX HCCIEIOBAHUM HA4YaJIbHBIX YCIIOBH,
MIPOBEAECHUS MOHUTOPHHIA ITPOU3BOACTBA PA3JIUYHBIX BBICOKOTOYHBIX OIEPALIMI.
[Ipydyem 3TO MO3BOJIIET OYEHb OBICTPO pPEArMpoBaTh HA HU3MEHSIOLIMECS YCIIOBHUS,
OPEANOIOKUM  Ha  IOABICHHME  KAaKUX-TO  Oole3Hell  wiM  BpeauTenei
CENIbCKOXO3AMCTBEHHBIX PACTEHHUM, W YCTPAaHATh 3TH yrposbl. IIpaktnuecku
IPOUCXOJUT TOTAJIbHBIM IEepexo]l Ha aBTOMAaTU3UPOBaHHBbIE U POOOTHU3HPOBAHHBIE
CUCTEMbl M B pAcCTEHUBOACTBE, U B KHUBOTHOBOACTBE. OrpomMHON mpoOneMoi
ABJISIETCSL YIIPABJICHUE JBUKEHHEM CEIbCKOXO3AMCTBEHHBIX arperaroB U YIIPaBICHUE

43



g @f// iy %ﬁ

TEXHOJIOTUYECKUMU  mporieccamu. lIpakThuecku, HU OIHM OIEpalUd  HE
BBITIONIHSAIOTCSL  cefiuac 0e3 MpenBapuTEIbHBIX HMCCIEIOBAaHUNW  MOHHTOPHHIA
COCTOSIHUSA, TOJIBKO IOCJTE 3TOTO Ha OCHOBE HU(POBBIX TEXHOJIOTHM MPUHHUMACTCS
pelieHrne U NpOU3BOAATCA HEOOXOIHMMbIE TEXHOJOrnueckue BozaeicTBus. Lnpoko
MPUMEHSIIOTCSI MHTEIJIEKTyalbHbIE TEXHOJIOTUM M B CEJEKIMOHHBIM Tporecce.
X0Tes Obl CKa3aTh, YTO HAIIMMU YYEHBIMU COBCEM HEJABHO MOATOTOBJIEHBI B MEPBOM
pelakiuy TPU TOCTa MO HCKYCCTBEHHOMY HMHTEJUIEKTY B c(depe pacTeHUBOJCTBA,
KMBOTHOBOACTBA M IepepabOTKU MNPOAYKIMH NpU yyacTuu wieH-kopp. PAH
lomxaeBa 3axuga Anpire3aqoBUya, OH HAXOAUTCS B 3TOM 3ajie, BOZMOXKHO, B CBOEM
JOKJIa7ie MOAPOOHO 00 ITOM pacCKa)keT. be3yclIoBHO, 3TOT KOMILIEKC MpobieM, a s
Ha3BaJl TOJBKO HEOONBIIYI0O YacTb MpoOeM, HEBO3MOXHO pemarb 0e3
B3aMMOJICIICTBHS U COEIMHEHUS YCUJIMK C HAIIMMU KoJUleramu u3 apyrux OtaeneHuit
PAH, name Otaenenne akTUBHO coTpyaHuHYaeT ¢ OTAENIEHHMEM HaHOTEXHOJOTHIA,
OtnenenussiMu ~ Gu3uku, XuMmMuu, Qusnonorun wu  Ouosoruu, OTaeneHUEM
MEIUUIHUHCKUX HayK. Sl Aymaro, 4TO COEAMHEHUE YCUJIUMU MO3BOJUT HAM MOJYYHUTh,
JNEUCTBUTEIBHO, HOBBIM KAYECTBEHHBIM pE3ylbTaTl M AaKTUBHO IIPOJBHUIATHCS B
CO3IaHMHM HOBBIX COBPEMEHHBIX TEXHOJOTHUW, TEXHHUYECKUX CPEACTB M, BOOOIIE,
MOAXOJ0B K pealin3allid Hay4yHbIX JOCTHMXKeHui. OT Bcel AyIlM >Kellald BCEM
YYaCTHUKOM ILIOJIOTBOPHOM pabOThl TECHOTO B3aUMOJICHCTBUS, MMPUSITHOTO OOIIECHMUS,
YKEJIat0 BCEM 3JI0pOBbsI, criacu0o!

Dear Colleagues!

Allow me to greet everyone on behalf of the Department of Agricultural Sciences of the
Russian Academy of Sciences, and, first of all, I would like to sincerely thank the organizers of
today's forum for a truly colossal work. The congress covers a huge number of representatives of
the scientific community, poses a huge number of problems and, in general, it is difficult to imagine
how it was possible to unite, organize and come to this day, so many thanks. I would like to say that
agriculture, modern agriculture is a platform for connecting scientific interests and posing problems
by representatives of various scientific and technical areas. Agriculture is now a high-tech industry
and a field that requires the use of truly modern technologies, digital technologies, artificial
intelligence to significantly increase the efficiency and safety of work, improve the working
conditions of people working on various technologies in agriculture. But among some of the
problems, one can single out the problems of creating biomachine systems that combine the
interaction of living organisms with technical systems. Now various robotic devices are being
actively developed, which are used both in field crops and in animal husbandry, in the processing of
agricultural products. Unmanned ground and unmanned aerial systems are being developed and
used very widely. They are used to conduct various studies of initial conditions, to monitor the
production of various high-precision operations. Moreover, this allows you to respond very quickly
to changing conditions, for example, to the appearance of some diseases or pests of agricultural
plants, and eliminate these threats. In practice, there is a total transition to automated and robotic
systems both in crop production and in animal husbandry. A huge problem is the control of the
movement of agricultural units and the management of technological processes. Almost no
operations are performed now without preliminary studies of condition monitoring, only after that a
decision is made on the basis of digital technologies and the necessary technological effects are
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made. Intelligent technologies are also widely used in the selection process. I would like to say that
our scientists have recently prepared in the first edition three state papers on artificial intelligence in
the field of crop production, animal husbandry and product processing with the participation of
Corresponding Member RAS Godzhaev Zakhid Adygezalovich, he is in this room, perhaps, in his
report he will tell in detail about this. Of course, this set of problems, and I have named only a small
part of the problems, cannot be solved without interaction and joint efforts with our colleagues from
other RAS departments, our Department actively cooperates with the Department of
Nanotechnology, the Departments of Physics, Chemistry, Physiology and Biology, and the
Department of Medical Sciences. I think that the combination of efforts will allow us to get a truly
new qualitative result and actively move forward in the creation of new modern technologies,
technical means and, in general, approaches to the implementation of scientific achievements. With
all my heart I wish all the participants fruitful work, close cooperation, pleasant communication, I
wish everyone good health, thank you!

BERIFTFENT !

A ST AR AR AR R e = SE R0 1) R KB LA, 8 e RO G S K am
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IREARR B R an B AS . SRR E RIS R, JEREGEN. IR, R, BAURERSER
POREHACRIE RS M 2t . SR FERTF 6. RIETAE S — 8 m R E S —E I, &
FUE A EAERBARE T B st N TR ek B e LIRS M tt, deEmFimRsE
S REFATHINAM B AR AR ABAEFerh — LB, A AT LARK A R A Vi Bl b R &8
IR EAE F &5 G2k AV 8 R R MR . BUFE IETE AR R B 95 %5 AR A8 N AR i, 1B LkRk
LR R HEAEY), AR EHEE. RAEMIN T M A A% A R &0 R AE B S5 A
JEMH . EMMHREYIREAT ST, LRSI s RER A E . IhAh, B
S DA S AN BT SR IR AT, A0 R SR B R O B R, WV BRI SR
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Yeaowcaemwvie konnezu!

[Io cBoEN MEXIUCHUIUIMHAPHOCTH W  OXBary
TeMaTuku OTkpbiBaromuics Konrpecc ynukanen. Ho
3TO, B JICMCTBUTEIIBHOCTH, HEOOXOAUMOCTb, OCKOIBKY
311ECh HaXOJATCS B MEXKTUCHUILTMHAPHOM
B3aUMOJICHICTBUM U CHUCTEMHBIE BOIIPOCHI, U BOIPOCHI
HEUPOOHOJIOTHH, OMOXMUMHUU U JIPYTUX HAYK C BBIXOJOM
Ha T[PAKTUYECKYH) PEAIU3AMUI0  HCKYCCTBEHHOIO
WHTEJUJIEKTA, CUJIBHOTO UCKYCCTBEHHOIO MHTEIUIEKTa Ha
OCHOBE MAaTeMaTUYeCKUX  MOJeNeid, TpeOyIoIux
oOpamienuss K  Haubonee [IyOOKUM  paszzeiam

AJUTOLIVH dyHgamenTanbHO ~ Marematuku. Ocobo  ciemyeT
Cepeeii Muxaiinosuy NOMYEPKHYTh pPOJIb XUMHYECKOW (DPHU3UKH, OYCHD
MHOTHE BONpPOChl TeMaTuku KoHrpecca onuparorcs Ha
CBOMCTBAa MOJEKYJ, KOTOPbIE H3Y4YaeT XUMHUYECKas
¢u3nka. B nepByto ouepeib, KOHEUHO, 3TO OTHOCHUTCS K

axkaoemux PAH,
suye-npesudenm PAH

academician of the RAS, monekyne JIHK ~wm  gpyrum  Omomonekynam,
Vice President of the RAS ~ 00ecrie4nBarONIMM OCHOBBI )KH3HH, B TOM UYHUCJIE, TAKOE
s o B e KauyeCTBO JKMBBIX OPraHM3MOB M 4YEJIOBEKA, KakK
NI, P :
s S ol B [ 7 UHTEJUICKT, MOJCIMPOBAHMIO KOTOPOTO IIOCBSIINECHA
AR TR e R »  MOACTHP P H

onHa U3 Beaymmx TeM Konrpecca.

Kak Bune-npesunenr PAH wu pyxoBogutens Hayunoro cosera PAH mo
XUMUYECKOW (U3uKe TPHUBETCTBYIO OTKpbiTHE KoHrpecca M kenaro yCHemHon
paboThl, NOJE3HOrO OOLIEHUS BCEM Yy4YaCTHUKaM, TOCTAM U OpraHM3aropamM
Konrpecca!

Dear Colleagues!

The opening Congress is unique in its interdisciplinarity and scope of topics. But
this, in fact, is a necessity, since here there are interdisciplinary interactions between
systemic issues and issues of neurobiology, biochemistry and other sciences with
access to the practical implementation of artificial intelligence, strong artificial
intelligence based on mathematical models that require turning to the deepest sections
of fundamental mathematics. The role of chemical physics should be especially
emphasized; many of the topics covered by the Congress are based on the properties
of molecules that chemical physics studies. First of all, of course, this applies to the
DNA molecule and other biomolecules that provide the foundations of life, including
such quality of living organisms and humans as intelligence, the modeling of which is
one of the leading topics of the Congress.

As Vice-President of the Russian Academy of Sciences and head of the

46



Scientific Council of the Russian Academy of Sciences on Chemical Physics, I
welcome the opening of the Congress and wish successful work and useful
communication to all participants, guests and organizers of the Congress!

TR AT !
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Yeasicaemwie konnezu, yuacmnuku
u cocmu Konzpecca!

Pazpemmre cepmeuHo mnpuBeTrcTBOBaTh Bac B
CBS3U C OTKpBITUEM Hamiero HayyHoro Konrpecca ot
JULA  Y4YEHBIX  arpapueB, MexayHapooHOU U
Poccuiickoli MHKEHEPHBIX aKaJeMUM, YYacTBYIOIIHUX B
pabote Konrpecca, a Takxe oT juia MexyHapoIHOTO
MEXKIMCIUIUIMHAPHOTO CeMHUHapa «AJredpandeckas
OMOJIOTHSI M TEOpUsl CUCTEM», OJHOTO U3 OCHOBHBIX
"\ A opranu3aropos Hauero Konrpecca.

o - B mpos3ByuaBIIMX ~ NPHBETCTBHSAX  HAIIHMX
YEPHOMUBAHOB BBIJIAIOIINXCS YUYCHBIX, PYKOBOJICTBA, OOJIBIIIOE YIASICHO
Bauecnae Heanoesuu BHUMAaHHE BaXHEHUIIEH poiu QyHIaMEHTAIBHOW HAayKU

M B TOM YHCIIE MATEMATHKE KAaK €€ OCHOBE, XO4y

axkaoemux PAH, U

. . YCUJIWTh BHHMAaHWE HA aKUEHT, 3aJlaHHbIl [pHU
6ub;e—npe3udenm Poccutickoti
u Mexicoynapoonoii oTKpbiTul KoHIrpecca B TMPUBETCTBUU NPE3UIAECHTA
UHDICEHEPHBIX aKademulil Poccuiickoii  Axamemun Hayk axagmemumka PAH
Kpacuukosa I'.51., uMmeHHO, Ha BOoIIpoce IJIs Yero Hy>KHa
Academician of the RAS, p ’ . p Y
, : . HayKa, UCKyCCTBEHHbBIA MHTEIUIEKT U B KOHEYHOM CUETE
Vice-President of the Russian
and International Engineering KACAIOIMEMCS POIM HAIIETO Konrpecca. Ham Konrpecc
Academies HalpaBJICH Ha  pEIIeHWEe 3aJa4, Ha  KOTOpHIC
HEOJHOKpaTHO oOparmtan BHuMaHue [IpesuaeHt Poccun

‘ i@%@‘fﬁfﬁg;a . llytun  Bnagumup Buagumuposuya. PAH  nomxna
ﬁ‘%”ﬁﬁﬁ%Iff%@m/ be OPraHM30BaTh HAIEKHYIO HAyYHYIO OIOPY B Pa3BHTHU

9KOHOMMKH CTPaHbI, €€ IIPOMBIIIIICHHOCTH, CCJIBbCKOI'O

XO34iCTBa, B pa3BUTHUM coluanbHOM cdeprl. [Ipu 3TOM HEOOXOAMMO TECHOE
B3aMMOJICHCTBUE C akageMusMu Hayk benapycu, Kazaxcrana, VY30ekucrana,
yueHbiMu Kurtas, Hauum U Opyrux cTpaH, B TOM YHUCIE, C YYEHBIMU YKa3aHHBIX
CTpaH, CAEJaBIIMMU JOKJajasl Ha HameMm Konrpecce. KoHrpecc koHconuaupyer
BHUMAaHHE Ha BOMPOCAX KacarolUXCs MPOW3BOJCTBA MPOAYKTOB MUTAHUS U JPYrou
CEIbX03NPOAYKIIMU, TpeOyronieicsa cTpaHe. 31ech nepecekaroTcs Haubolsee oOlue
BOIIPOCHI YEJIOBEKAa M BCErO JKUBOTO, Cpelbl OOWMTAHHMS W BO3JCHCTBUS Ha HEE
aHTPOTNOTEHHOTO (haKTopa, MOAYEPKHY, YTO 3TO 00JIACTh NMPUMEHEHUSI CUCTEMHOIO
MOJIX0/1a, TEOPUM CUCTEM, SIBIISIOIIEHCS OCHOBHBIM MpeaMeToM Haiero Konrpecca.
Oxosio 10 neT Ha3zaja Hamied rpynmnoi ObUIO OCO3HAHHO, YTO TPAJAUIIMOHHBIX
HPraTUYEeCKUX CHUCTEM 4YesIOBEK-MallnHa, QyHkiuoHanbHbiXx cucteM I1.K. AHoxuHa,
Kak HambOonee mMIyOOKOro TMOAXOJa K IKUBBIM OpraHu3MaM, Ppa3HOOOpa3HBIX
MaTeMaTUueCKuX TEOpHil cucTeMm, HauOoiiee 0OIIee OMpeaeeHHe KOTOPBIX, Jall
akanemuk BacwibeB C.H., HemocTaToyHO, CIMIIKOM BelMKa CHeNU(UKa CUCTEM
«UEeJOBEK - MalluHa - MPOAYKTUBHOE JKUBOE» W OoJiee 00IIel Tpuajabl «YEIOBEK-
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MalllHa-XHBOE», CUCTEM, Ha3BaHHBIX OMoMalicuctemMamu. OTMeuy, 4To yke mepBas
Bepcusl OMOMAaNICHUCTEMBbl — CoOJepkKaja peliaTelid C JJIEMEHTaMU  CHJIBHOTO
UCKYyCCTBEHHOTO HMHTEJUIeKTa, Oblia omyOmukoBaHa B 2000 romsl. Kak u3BecTHO, €
1960-x TOAOB MHTECHHMBHO Pa3BHUBACTCS CHUCTEMHOE NBWKECHHE. Ecnum He cuurarh
Teopuu (PyHKIIMOHATBHBIX CUCTEM, BO3HUKIIIEH U pazpabarsiBaemoil [1.K. AnHoxunbiM
¢ 1920-x romos, B Halleld CTpaHE MHTEHCUBHOMY Pa3BUTHI0 HAYYHOTI'O CHUCTEMHOIO
MOJX0/la TOJIOXKWIa Hadajno u3BecTHas pabora 1960 roma, omyOnukoBaHHas B 8
Homepe BompocoB ¢unocodpuu, oqHOTO M3 aKTUBHEHIIUX OPraHU3aTOPOB HAIIIETO
Konrpecca akanemuka Jlekropckoro B.A. B coaBropctBe ¢ Camockum B.H.,
coOpaBIIMM U IIpOaHaIU3UpoBaBIIUM Oosiee 30 onpeeseHnii U MOAX0A0B K MOHSITHIO
CUCTEMBbI, HMMEBIIUXCA B TO Bpems. [losBiieHHE eme OOHOTO BHAA CHUCTEM,
OMOMAILICUCTEM, MX HECBOAMMOCTb K HUMEIOIIMMCS OIpPENEICHUsIM, KOHEUHO, HaJlo
ObLJI0O 000CHOBATh, /I 4ero ObUT pa3paboOTaH HOBBIM pasliesl TEOPUU KaTETOPHUiA,
aJIeKBaTHBIN (hopMau3auu OMOMAIICUCTEM, TTPOPAOOTaHbl OCHOBHBIE MMEIOIIHECS
MOJXO/bI K MOHITHIO CUCTEMBI, PE3YJIbTaThl 3TOM 00bEMHOM PabOTHl OJABITOXKEHBI B
BBIXOZs1IeH B cBeT MoHOTpaduu «OCHOBBI Teopuu onomaiicuctem». Bammsin na ATIK
KaK Ha INI00aNIbHYI0 OMOMAIICUCTEMY «CEJIbCKHI COLUYM - CEIbXO3MAIIMHOCTPOEHUE
- MPOJYKTUBHOE KUBOE» BCKPHLI 3HAYUTEIbHBIE PE3EPBBI KAK MaTepUalibHbIE, TAK U
OpraHU3alOHHbIE Ul Pa3pabOTKU TPOPBIBHBIX TEXHOJOTUN HMHTEIIEKTYyaIbHOTO
000pyI0BaHUs CTOJb HEOOXOIMMBIX B Hallle KPU3UCHOE BPEMS.

UTo0bl OBITH KpaTKWUM, - CYIIECTBO OMOMAIIICUCTEM MPEACTABICHO B HAIlIeM
noknane Ha KoHrpecce, - OCTaHOBIIOCH HAa OJHOM W3 HaNpaBICHUH TEOpUHU
OMOMAaIICUCTEM, HOBOM MapaaurmMe sl MPOEKTHUPOBAHUS CEIbCKOXO3SIMCTBEHHBIX
MaiH u obopynoBanus. CucreMmoobOpasyrouii pakTop OMOMAIICUCTEMBI TUKTYET B
KaueCTBE OCHOBHOTO TpeOOBaHMs K MallvHe €€ (YHKIMIO B CO3JaHUU JUIS )KHBOTO
YCJIOBHM JIJIs1 TOTO BapHAHTA 3KCIPECCUU T€HOB, KOTOPBIN 3aJI0KEH CEJIEKIIMOHEPOM B
reHOME M IacrlopTe copTa Win mnoponabl. KoHCTpyKTOpy HEOOXOIMMO yYUTHIBaTh HE
TOJIBKO IOTPEOHOCTH MPOAYKTUBHOTO KUBOI'O, OTBEYAIOIME TEHOMY, HO U YUUTBIBAThH
Jpyrye MnapaMeTpsl BIMSHUS HA Pa3BUTHE KUBOTO JUISl MOJYYEHHUS MAKCUMAIbHOTO
pe3yabrara.

B 3akimrouenune, kocHych uctopun Hamero Konrpecca, eme B 2013 rony rpymma
HHTY3MACTOB MpOBeJa MEepByI0 KoHPepeHuuto no temaruke Konrpecca, a nanee srta
paboTa moiyyuiaa CBOE pa3BUTHE, ObUI OPraHU30BaH MOCTOSHHO JCHCTBYIOIIMMA
ceMuHap  «AnreOpanueckas ~ OMONOrMST M TEOpUS  CHUCTEM»,  KypHal
«buomamcucremsr». Cpenu 3HTy3uactoB 3Tux meponpustuii TomokonHukoB K.,
CynakoB C.K., [leryxos C.B. u apyrue y4deHsie, MaTeMaTuku, (U3UOIOTH, OUOJIOTH.

VYBakaeMmble KOJUICTH, JKEJIal0 HaM IUIOAOTBOpHOM paboTtel Ha Konrpecce,
HAJEI0Ch, YTO OH IPUHECET BCEM HaM — ydyacTHHKaM KoHrpecca - ynady kaxaomy!
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Dear colleagues, participants and guests of the Congress!

Let me cordially welcome you on behalf of the opening of our scientific
Congress on behalf of agricultural scientists, international and Russian engineering
academies participating in the Congress, as well as on behalf of the International
Interdisciplinary Seminar “Algebraic Biology and Systems Theory,” one of the main
organizers of our Congress. In the greetings of our outstanding scientists and
leadership, much attention was paid to the most important role of fundamental
science, including mathematics as its basis, I would like to emphasize the emphasis
given at the opening of the Congress in the greeting of the President of the Russian
Academy of Sciences, Academician of the Russian Academy of Sciences G.Ya.
Krasnikov, namely, on the question of what science is for, artificial intelligence, and
ultimately concerning the role of our Congress. Our Congress is aimed at solving
problems that Russian President Vladimir Vladimirovich Putin has repeatedly drawn
attention to. The RAS must organize a reliable scientific support in the development
of the country's economy, its industry, agriculture, and in the development of the
social sphere. At the same time, close interaction is necessary with the academies of
sciences of Belarus, Kazakhstan, Uzbekistan, scientists from China, India and other
countries, including with scientists from these countries who made reports at our
Congress. The Congress is consolidating its attention to issues related to the
production of food and other agricultural products required by the country. This is
where the most general issues of humans and all living things, the environment and
the impact of anthropogenic factors on it intersect. I would like to emphasize that this
is the area of application of the systems approach, systems theory, which is the main
subject of our Congress.

About 10 years ago, our group realized that the traditional ergatic man-machine
systems, functional systems of P.K. Anokhin, as the most profound approach to living
organisms, various mathematical theories of systems, the most general definition of
which was given by Academician S.N. Vasiliev, is not enough, the specificity of the
systems “man - machine - productive living” and the more general triad “man-
machine” are too great -living”, systems called biomachine systems.

I note that already the first version of the biomachine system contained solvers
with elements of strong artificial intelligence and was published in 2000. As is
known, since the 1960s the systemic movement has been developing intensively.
Apart from the theory of functional systems, which arose and was developed by P.K.
Anokhin since the 1920s, in our country, the intensive development of the scientific
systems approach was initiated by the famous work of 1960, published in the 8th
issue of Questions of Philosophy, by one of the most active organizers of our
Congress, Academician V.A. Lektorsky. in collaboration with V.N. Sadovsky, who
collected and analyzed more than 30 definitions and approaches to the concept of a
system that were available at that time. The emergence of another type of system,
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biomachine systems, their irreducibility to existing definitions, of course, had to be
justified, for which a new section of category theory was developed, adequate to the
formalization of biomachine systems, the main available approaches to the concept of
a system were worked out, the results of this voluminous work are summarized in the
published monograph “Fundamentals of the theory of biomachine systems.” A look at
the agro-industrial complex as a global biomachine system “rural society -
agricultural machinery - productive living” has revealed significant reserves, both
material and organizational, for the development of breakthrough technologies of
intelligent equipment that are so necessary in our times of crisis. To be brief - the
essence of biomachine systems is presented in our report at the Congress - I will
dwell on one of the areas of the theory of biomachine systems, a new paradigm for
the design of agricultural machines and equipment. The system-forming factor of the
biomachine system dictates as the main requirement for the machine its function in
creating living conditions for the variant of gene expression that is laid down by the
breeder in the genome and passport of the variety or breed. The designer must take
into account not only the needs of productive living things that meet the genome, but
also take into account other parameters of influence on the development of living
things in order to obtain maximum results. In conclusion, let me touch on the history
of our Congress: back in 2013, a group of enthusiasts held the first conference on the
topics of the Congress, and then this work was developed, a permanent seminar
“Algebraic biology and systems theory” was organized, the journal
“Biomachsystems” was organized. Among the enthusiasts of these events are
Tolokonnikov G.K., Sudakov S.K., Petoukhov S.V. and other scientists,
mathematicians, physiologists, biologists.

Dear colleagues, I wish us fruitful work at the Congress, I hope that it will bring
good luck to all of us - the participants of the Congress!

BRI A TE, BEE. AGHE!

A U FEACR IR R EHIB 5, AARSIMKERREZRES . BB
WA TRESBE, LR S 2R & “REBUEMSRE R GG 21
B SRR &, 1A KSR B, 3R Ko 1 3 B AN

FEFAPIGE ) AR RE S ZORNQFDEL i (R R, AP vt 58 AR B R 55 i B LY
T, BFEAE AR BT, FRAR RS K & P 4 i £ 5E B AR & ) F e v iy
SR E R . A NTRHERE Pt G.Ya., BUBRARHE A . N T8 RE UK A
AR BRAPTIE & A H 0 TR

A0 B & 5 R MR AR W AR T IR T K T - S I K AR M 7 - M o — 4R
A S R

R R e AL 2R A B 2B . 36 R SENIAL e SR SR R AR A AT RE 1Y
BHRESCRF. Ry, ZEELERERE T Mg s riH . K2 e Wi R,
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Yeaoicaemuie konnezu!

Opranuzanusi Bcemupnoro Konrpecca «Teopust
cucteM, aireOpanyeckass OHOJOTHS, HMCKYCCTBEHHBIN
MHTEJUICKT: MaTeMaTU4eCKUe OCHOBBI W MPHUIIOKCHUS
SBJISIETCS JOCTAaTOYHO CBOEBPEMEHHBIM. M ccienoBanust
B oOmactu U ABISrOTCS B HACTOSAIIEE BPEMSI OCHOBHOM
JBUXKYIIEH CHJIOW pa3BUTHsS HOBBIX TEXHOJIOTHM B
CaMBIX pas3NuUYHBIX oOmacTsax. OpjHako, 3ameHss
PYTUHHYIO YEJIOBEYECKYIO NESITETbHOCTh
HckyccrBeHHbld  MHTENNEKT  JOMKEH  OCTaBaThCs
MOHSATHBIM M JPYKECTBEHHBIM 4YesoBeky. st 3Toro
HY)XHbl  (yHIaMEHTaJIbHbIE€  HUCCJIEAOBaHUS  Kak
YEeJIOBEUECKOM TMpUPOAbI, Tak U (POopMalbHBIX U
MareMaTu4ecKux METOAOB €€ omnucaHus. Hampuwmep,
FOHECKO 06bsBun BceMupHbIi IeHb JTOTUKH: «JIOTHKA
KaK HayyHas JUCHMIUIMHA OKa3ajach KaK HHUKOTIA
npexae BOCTpeOOBaHHOM B OOIECTBE M IKOHOMUKE
Hammx crpadH. Tak, wHGOpMAIMOHHBIE W IU(POBBIC
TEXHOJIOTHUM, BO MHOTOM OIPEAEIISIONINE CETOIHS HAIl
oOpa3 JHW3HH, TOCTPOCHHI HAa OCHOBE JIOTHYECKHX
CYKIEHHU U AJITOPUTMOBY.

OmauM W3 BaxHEHMMX  (YHJIAMEHTAJIbHBIX
nouatui WM sBngercsd, ¢ Hamed TOYKH 3pEHHS,
MOHATHE «3aJadya». BnepBele TMOHATHE «3aaaday
UCIIONB30BAJI  JUIl  IIOCTPOEHUS  MareMaTH4eCKON
CEMaHTUKH VUHTYHULIIMOHHUCTCKOTO VCYMCIICHHUS
IIPEIUKATOB aKaJeMUK A .H.Kommoropos.
3HAYUTENBHBIA IPOTrpecc B  PA3BUTUU  3aJa4YHOTO

noaxona OpuUT monydeH akaaemukoMm HO.JI.EpiioBeiM 1
n.¢.H. K.®.CaMOXBaJIOBEIM TIPH aHAINU3€ OCHOBAHHMA
MaTeMaTuku W mnporpammbl [unsbepra. Umm  ObLi0
YCTAHOBJICHO, 4YTO OCMBICIEHHO TOBOPUTH O 3aaaye
MOXKHO TOJIBKO TOTZA, KOIJAa €CThb KpUTEpHM €€
PELIEHHOCTH.

[TapamnenbHo ¢ HcCAEAOBaHUSIMH B OONACTH
ocHOBaHWW MaremaTuku B MHctutyTe maremarnku CO
PAH Hawanace pabora W 1Mo NPUMEHEHUIO 3aJIaYHOTO
MoAXo4a K  PElIEHHI0  3a1a4  HMCKYCCTBEHHOTO
uHTesekTa. [IpencrapieHHas B HACTOSALIEM U3IAHUU
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CTaThsl <«3aJayHblii MOAXOA: HAa IMyTH K JOBEPUTEIBHOMYHUCKYCCTBEHHOMY
WHTEJIEKTY», MOXET pacCMaTpHUBaThCsl Kak CBOE0OpasHbli oTueT Cudupckoit
WIKOIbl UCKYCCIMBEHHO020 UWHmMeN1eKma O TIPEICTAaBIEHHON aBTOPAMU KOHLEILINH.

YenenmHocTh 3a0a4HOr0 MoAXxoa 0a3upyercs Ha yJauHO BHIOpAHHOUN aBTOpaMu
KOHIEMIHUN CEMaHTUYECKOW MOJIeNIM BBIYMCIMMOCTHU, OCHOBY KOTOPOH COCTaBISET
dbopmynbHas  onpenenuMocTb.  CreayeT  MOYEpKHYTh, UYTO  MPEIOKEHHAs
CEMaHTHYECKasi MOJEJb BBIYUCIMMOCTH, pacCMaTpuBaeT B KadeCTBE CBOEH
MaTE€MaTUYeCKOM OCHOBBI TEOPUIO KOHCTPYKTHBHBIX MOJENEH H  CIIMCOYHBIX
HAJCTPOEK HaJ HUMH, ONHpaliach Ha JOCTWIXKEHUS CHUOUPCKOM  JIOTHKO-
anreOpanyecKkod IIKOJIbI, co3MaHHOM akajgeMukoM A.M.ManbiessiM. B Te ke 80-¢
rofbl 3aJauyHbld TMOAXOJ OBbUI MPUMEHEH JUIS CO3JaHUs JIOTMKO-MAaTeMaTH4eCKOM
TEOPUM CEMAHTUYECKOTO MPOTPaMMUPOBAHUS, OPUEHTUPOBAHHOM Ha MpoliIemMy
aBTOMATHYECKOTO PEIICHHUs] HHTEJUIEKTYyalbHBIX 3aJa4 C IOMOIIBI0 HCHOIHUMBIX
cnerudukanuii 3anad (akagemukun PAH Tonwapos C.C. u Epmos [O.JI., a.¢.-M.H.
Ceupuzaenko). IlpennoxkeHHass ceMaHTHYECKass MOJEIb BBIYUCIMMOCTH JIOIyCKalia
3¢ (heKTHBHOE UCTIONBF30BAHNE BHEITHUX BBIYUCIIUTENICH — OPAKYJIOB, B POJIM KOTOPBIX
MOTYT BBICTYIaTh, HANpUMEpP, HUCKYCCTBEHHbIE HEUpOHHbIE ceTh. OTMETUM, YTO
BBIOOp TOrO WJIM HMHOIO CIOCO0a pemieHusl 3aJadyd 4acTO CBA3aH C MPOrHO30M
JOCTMOKUMOCTH PELIEHUs, YTO BJE€YeT 3a CcOo0O0W HEOOXOAMMOCTh 3(P(PEKTUBHOIO
CUHTE3a JIOTUUYECKUX PACCYk ICHUN U BEPOSTHOCTHOIO BhIBOJIA. B 3agauHom moaxosie
MPOTrHO3 JIOCTMKUMOCTH pEIIEHUs 3aJayd ObLI OCYIIECTBIEH C TMOMOIIbIO
CIIEIUAJIBHOTO CEMaHTHYE€CKOTO BEpOSTHOCTHOrO BhiBoja (1.¢.-M.H. Butser E.E.,
n.¢.-m.H. OmunnoB C.II), KOTOpBIM Takke MOXET paccMaTpUBaThCs Kak
BEPOSATHOCTHOE BbIUUCIEHHE Ha Moxaenu. CylIecTBEHHBI BKJIAaJl B pa3BUTHE
3aladyHoro moaxona BHec moaxon akagemuka C.C. Tonuapoma, a.¢p.-m.u. J[.W.
Ceupunenko u k.¢p.-m.H. A.B. HeuecoBa k oreHke paOOThl CHCTEM MPHUHSITHUS
peleHuil U yIpaBiICHUS CIOXKHBIMU (DU3UYECKUMH CUCTeMaMu. Takxke 1I.¢.-M.H.
BursebiM, a.p.-mM.H. ManmuBogoil u mupexkrtopom kommanuu B.III. ['ymupoBbiM
ObUTM  pa3paboTaHbl MporpaMMHBIC peanu3anuu  (MIaTGopMbl) IS peHIeHUs
IIMPOKOTO Kpyra MPUKIIAIHbIX 3a]1au.

Dear colleagues!

The organization of the World Congress "Systems Theory, Algebraic Biology,
Artificial Intelligence: Mathematical foundations and Applications" is quite timely.
Al research is currently the main driving force behind the development of new
technologies in a wide variety of fields. However, replacing routine human activity,
Artificial Intelligence should remain understandable and friendly to humans. This
requires fundamental research of both human nature and formal and mathematical
methods of its representation. For example, UNESCO declared World Logic Day:
"Logic as a scientific discipline has proved to be in demand in society and the

54



economy of our countries as never before. Thus, information and digital technologies,
which largely determine our way of life today, are built on the basis of logical
statements and algorithms."

One of the most important fundamental concepts of Al is, from our point of
view, the concept of "task". For the first time, academician A.N.Kolmogorov used the
concept of "task" to construct the mathematical semantics of intuitionistic predicate
calculus. Significant progress in the development of the task approach was obtained
by academician Yu.L.Yershov and Dr.Sci. K.F.Samokhvalov in the analysis of the
foundations of mathematics and the Hilbert program. They found that it is possible to
talk meaningfully about a task only when there is a criterion for its solution.

In parallel with the research in the field of foundations of mathematics at the
Institute of Mathematics of the SB RAS, work began on the application of a task-
based approach to solving artificial intelligence problems. The article presented in
this collection, "The Task approach: on the way to trusting artificial intelligence", can
be considered as a kind of report of the Siberian School of Artificial Intelligence on
the concept presented by the authors.

The success of the task approach is based on the well-chosen concept of the
semantic model of computability, which is based on the formula definiteness. It
should be noted that the proposed semantic model of computability, considering as its
mathematical basis the theory of constructive models and list superstructures over
them, was based on the achievements of the Siberian logical-algebraic school created
by academician A.l. Maltsev. In the same 80s, the task approach was applied to create
a logical-mathematical theory of semantic programming focused on the problem of
automatic solution of intellectual problems using executable task specifications
(academicians of the Russian Academy of Sciences Goncharov S.S. and Ershov
Yu.L., Dr.Sci. Sviridenko). The proposed semantic model of computability allowed
for the effective use of external calculators — oracles, in the role of which, for
example, artificial neural networks can act. Note that the choice of one or another
way of task solving is often associated with the prediction of the achievability of the
solution, which entails the need for an effective synthesis of logical reasoning and
probabilistic inference. In the task approach, the forecast of the achievability of the
task solution was carried out using a special semantic probabilistic inference (Dr.Sci.
Vityaev E.E., Dr.Sci. Odintsov S.P.), which can also be considered as a probabilistic
calculation on the model. A significant contribution to the development of the task
approach was made by Academician S.S. Goncharov, Dr.Sci. D.I. Sviridenko, and
A.V. Nechesov to evaluate the work of decision-making systems and management of
complex physical systems. Also, Dr.Sci. Vityaev, Dr.Sci. Mantsivoda, and Director of
the company V.S. Gumirov developed software implementations (platforms) for
solving a wide range of applied tasks.
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Yeasicaemvie konnezu!

Pazpemure MHe OT ceOs JIMYHO U OT HMEHU
WNHctyta HOpMmanbHOM Qusnonorun umenu Ilerpa
Ky3pmMuya AHOXHMHA MONPUBETCTBOBATh YYaCTHUKOB
Konrpecca. Ho B Hauane npuBeTCTBUSL s XOTE€N OBl
cleliaTh akLUEeHT Ha TEOpUU CHCTeM, Ha Tou (pase,
KOTOpasi 3By4uT B caMOM Hauaje Ha3BaHus KoHrpecca.
Teopus CUCTEM ABIIACTCS Hay4YHOU 17}
METOJ0JIOTHYECKON KOHIIETIIINEH UCCIIEI0BaHUs
O0OBEKTOB, KOTOpbIE MPEACTABISAIOT COOOW CHCTEMBI.
Omna Obina pazpaborana bepranandu. S mo3Bomto cede
HallOMHHTH, €lle B 37-M roay MNpOIUIOr0 BeKa, OHa

HEPLIOB ObLIa BIEPBHIC A0JNOKEHA Ha UMKAarckoM ceMHHape Io
Cepeeii Cepeeesuy ¢unocopun. Ho Manno komy H3BECTHO, 4TO B OOIIEM-TO
3aponro eme A0 bepranandu B Havane 20-ro Beka.

unen-kopp. PAH, 9 8
oupexmop HUH nopmansoii Brnagumup bexrepes, BBIJIAIOIIUICS PyCCKHM

usuonozuu um. IT.KA.Anoxuna (HU3NOIO0L, 00OCHOBAJ ABAaALATh TPU YHHUBEPCAIbHBIX
3aKOHA, KOTOphIE JCHCTBYET KaK B OPraHUYECKOM MUPE
Director of the Research U IpUpojie, Tak U B chepe coluaibHbIX OTHOMIECHUH. U
Institute of Normal Physiology ©OH TOTla Kak pa3 pacHpOCTPAHMI STH 3aKOHBI Ha
named after PK. Anokhin ~~ TICHXUYE€CKME€ M Ha COLMAJIbHBIE IPOLECCHL ITO,
A A KOHEYHO, OCOOCHHO aKTyalbHO cedyac. B miane
i % f/i; po ﬁ; /?f . CETOJIHAIIHETO0 HaIlero KoHrpecca. I He Mory He
[y BCIIOMHHTBH 31eCh B CBOEM HpI/IBel:'CTBI/II/I eIl OJIHOTO
YeJI0BEKa, KOTOPhIM BHEC OTPOMHBIM BKJIaJ]] B pa3BUTHE

TEOPUU CUCTEM.

corr.-member RAS,

D10 yueHHK, akageMuka MBana IlerpoBuua IlaBnoBa, akagemuk Iletp Ky3pmuu
AHoxuH. OH B TMPOJODKEHUU Pa3pabOTKU CHCTEMHOTO IMOA0X0/a ChOpMyIUpOoBall
Teopuro (YHKIIMOHAIBHBIX cucTeM. OHa SBWJIACH PEBONIOIMOHHONW. B 00mem-to,
IIOTOMY, YTO MPH IEPEXOJe OT OPraHHOTO K CUCTEMHOMY IMPHUHIUITY OpPraHU3alUU
KU3HEJETEIbHOCTH, 3Ta TEOPHUs IMO3BOJIMJIA CHEJIaTh O4YeHb OOJIbIIYI0 TaKYyIO
PEBOJIIOLIMIO U HE TOJLKO B MEAMIIMHE, HE TOJIbKO B (DM3MOJIOTMH, HO TaKXKe W s
MOHMMAHHUSI MHOTHX 3aKOHOB OpraHU3alu Mpupoasl U odimiectBa. Hy U, koHE4YHO
roBopsi, 00 UCKYCCTBEHHOM WHTEJIJIEKTE, S CUMTAl0, yTO ceroansimHuil Konrpecc, Ha
caMOM Jiejie, OYeHb BaKeH, OueHb akTyajieH. OH MO3BOJISET (PAKTUYECKH CBA3ATh
TEOPUIO CHUCTEM, OOLIYI0 TEOpHUIO0 cUCTeMbl bepranandwu, Ipyrue TEOPUH CHUCTEM,
KOTOpble ObUIM C(HOPMYIUPOBAHBI HAIIMMH COOTEUECTBEHHUKAMHU U 3apyOeKHBIMU
HCCIIeIOBATENISIMU, C CaMOW MPOOJIEMAaTUKON MCKYCCTBEHHOTO HMHTEIeKTa. [lotomy
YTO, KAK OYCHb MHOTHE 3HAKOT U IOMHSAT, 3a MOCJIEAHUE 5 JIET CHIEJIaH OTPOMHBIN
MpOPBIB B JAHHOM HampasieHuu. PykoBoactBo Poccum u smuno IlpesupeHt
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Brnanumup BragumupoBuu [lyTHH MOCTaBUIM OUYE€Hb CEPHE3HBIE U CIOXKHBIE 3a]1a4H
Ha TIYTU Ppa3BUTHS HE TMPOCTO HCKYCCTBEHHOIO WHTEIIEKTa, a CHJIBHOIO
HMCKYCCTBEHHOTO MHTEJUIEKTa. ODTO COBEPILIEHHO HOBAas CTYNEHb B MOHUMAaHUU
naHHoro Borpoca. Cpend yYacTHHKOB CETOAHSIIHOIO KOHrpecca, S XOTel Obl
OTMETHUTh, MPUCYTCTBYIOT HE TOJBKO MaTeMaTUKH, HE TOJBKO JIOAH, KOTOpbIC
3aHUMAIOTCSl JTAaHHOM TEMAaTUKOW HEMOCPEJACTBEHHO C TOYKW 3peHUsl (U3UKU U
MaTeMaTUKH, TEOpUM CHUCTEM, HO TakXke Uu Helpoouosoru, ¢GU3HOJIOTH,
NpEeACTAaBUTENIM MEIUIMHHBL. MHE KaXeTcs, 3TO O4YeHb MPaBWIbHO, 3TO OYEHb
XOpOIllo, TMOTOMY 4YTO B TOHMMaHWEe, B pa3BUTHE TMPOOJIEM MCKYCCTBEHHOTO
WHTEJUIEKTa BKJIAJ JIFOIEW, KIJIAcC CHENUAJIUCTOB, 3aHUMAIOIIUXCA MEIUKO-
OMOJOTMYECKUMH TpoOJieMaMH, HE MOXKET ObITh HefooleHeH. W omsiTe ke, MHE
OYEHb MPUIATHO TO, YTO OpraHu3arop KoHrpecca Poccuiickas akajgemMus Hayk,
BBIJICNIAJIA B OT/CJbHBIN JI€Hb, B OTICIBHYIO CEKIIMIO0, BOMPOCH (yHIaMEHTAIbHON
GU3NOIOTUM W  MEIUIIMHBI, TOHUMAas BAXXHOCTh M POJIb HEHPOOMOJIOTOB U
¢Gbu3H0I0TOB B pazpaboTke ATHX mpodieM. S XoTen Obl B KOHIIE CBOETO MPUBETCTBUS
UCKpEHHE TOXeJlaTh BCEM  Y4YaCTHHKAM  KOHTpecca  OONBIIUX  YCIIEXOB,
IJIOJIOTBOPHOTO COTPYAHUYECTBA M, KOHEYHO, MEXIUCIUIUIMHAPHBIX, XOPOIINX
KOHTAKTOB MPU peau3aiuu 3Toro meponpustusi. Cnacubo 3a BHUMaHUE.

Dear Colleagues!

Allow me, on my own behalf and on behalf of the Pyotr Kuzmich Anokhin Institute of
Normal Physiology, to greet the participants of the Congress. But at the beginning of the greeting, I
would like to focus on systems theory, on the phrase that sounds at the very beginning of the name
of the Congress. Systems theory is a scientific and methodological concept of the study of objects
that are systems. It was designed by Bertalanffy. Let me remind you that back in the 37th year of the
last century, it was first presented at the Chicago Philosophy Seminar. But few people know that, in
general, long before Bertalanffy at the beginning of the 20th century Vladimir Bekhterev, an
outstanding Russian physiologist, substantiated twenty-three universal laws that operate both in the
organic world and nature, and in the sphere of social relations. And then he just extended these laws
to mental and social processes. This, of course, is especially true now. In terms of today's our
congress. I cannot but mention here in my greeting another person who has made an enormous
contribution to the development of systems theory. This is a student of Academician Ivan Petrovich
Pavlov, Academician Petr Kuzmich Anokhin. In continuation of the development of the systems
approach, he formulated the theory of functional systems. She was revolutionary. In general,
because in the transition from the organ to the systemic principle of the organization of vital
activity, this theory made it possible to make such a very big revolution, and not only in medicine,
not only in physiology, but also for understanding many laws of the organization of nature and
society. And, of course, speaking about artificial intelligence, I believe that today's Congress is, in
fact, very important, very relevant. It allows you to actually connect the theory of systems, the
general theory of the Bertalanffy system, other theories of systems that were formulated by our
compatriots and foreign researchers, with the very problems of artificial intelligence. Because, as
many people know and remember, a huge breakthrough has been made in this direction over the
past 5 years. The leadership of Russia and personally President Vladimir Vladimirovich Putin have
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set very serious and complex tasks on the path of developing not just artificial intelligence, but
strong artificial intelligence. This is a completely new step in understanding this issue. Among the
participants of today's congress, I would like to note that there are not only mathematicians, not
only people who deal with this topic directly from the point of view of physics and mathematics,
systems theory, but also neurobiologists, physiologists, representatives of medicine. It seems to me
that this is very correct, this is very good, because the contribution of people, the class of specialists
dealing with biomedical problems, to the understanding and development of the problems of
artificial intelligence cannot be underestimated. And again, I am very pleased that the organizer of
the congress, the Russian Academy of Sciences, singled out issues of fundamental physiology and
medicine on a separate day, in a separate section, understanding the importance and role of
neurobiologists and physiologists in the development of these problems. At the end of my greetings,
I would like to sincerely wish all the participants of the congress great success, fruitful cooperation
and, of course, interdisciplinary, good contacts in the implementation of this event. Thank you for
your attention.

HE R FIF] !
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Yeascaemvie konnecu!
Hoobpoe ympo!

S nokrop YxonOun Xy m3 Kurad, npeacenarenb
m3garenbckoro gomMa MECS u  HCHONMHUTENBHBIN
npencenarens Acconuanuu RAMECS.

Zhengbing Hu Kak mnpencrasurens Kuras, s oueHp pag BHECTH
npedcedamens Hzdamenbckozo CBOM BKJaj B 3TOT Becemupnbin Konrpecc.
ooma MECS, ucnonnumenshuiii A 3nech, 4TOOBI MOONIAroAAPUTh HAIIUX HAyUYHBIX
npedcedamens Accoyuayuu  Komner w3 Poccum, benopyccun, Kwuras, HWMuaun,
RAMECS Kaszaxcrana, Y30ekucrana u Apyrux CTPaH 3a y4acTUE B
Chairman Konrpecce u 3a opranuzanuto Konrpecca.
of MECS Publishing House, B 3akmroueHun xody ckazaTh crnacuOo 3a Ballly
and Executive Chairman of ~ TIOLJEPKKY Ha MPOTSHKEHUU BCETO MYTH.
RAMECS Association S HAZIEIOCh, YTO BCE MPUMYT AKTHBHOE yYacTUE B
MECS 'R Hay4yHbIXx oOMeHax Ha Konrpecce u sxenato Konrpeccy

RAMECSTHE3ITER TOJIHOTO ycrexal

Dear colleagues, Good morning!

I am Dr. Zhengbing Hu, from China, Chairman of MECS Publishing House, and
Executive Chairman of RAMECS Association. As a representative of China, I am
very happy to contribute to this congress. I am here to thank our scientific colleagues
from Russia, Belarus, China, India, Kazakhstan and Tajikistan for their participation
in the Congress and for the construction of the Congress.

In the end, thank you for your support all the way. I hope that everyone will
actively participate in the exchange of the congress and wish the congress a complete
success!

SFEAVEEE , B!

BRIMESEL , MECS Bt EF , RAMECS TR,

ERPERER | BRESONXASHTTE, REXEREREASE. BHZH.
E, HE. WFHBEAES BB S E N ARSI ENASHRIR, &ia , B
RE—BELRATSES, FEAGEWNSEARIN , TALEUSEHRT !
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Yeaowcaemvie yuacmnuxu, zcocmu, oopozue opy3zvsa!

Bcemupueii  Konrpece  «Teopus  cucrem,
anredpanyeckasi OMOJIOTHsl, UICKYCCTBEHHBIM MHTEIJIEKT:
MaTEMaTUYECKUE OCHOBBI U MPUJIOKEHUSD SIBISETCA
3HAKOBBIM MEPONPHUATUEM MEXIAYHAPOAHOTO YPOBHS U
00BbEIMHSIET BEIYIIMX OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX, paboThI KOTOPBIX NOCBAIICHBI
byHIaMEHTAbHBIM U TPAKTUYECKUM  acrleKTaM
CO3JaHMd U UIUPOKOTO HCIIOIb30BAHUS TEXHOJOTHIA
UCKYCCTBEHHOTO MHTEJJIEKTa B PA3JIMYHBIX OOJIACTIX
HallleW e TEIbHOCTH.

I'YCEB Pa3BuTHe HCKyCCTBEHHOrO WHTEIJIEKTA B MHUPE

Bopuc Braoumuposuwy, OXBaThIBACT MIUPOKUM CIIEKTP HAMPABICHUN, CBI3aHHBIX

C TMPAKTUYECKUMU NPWIOKEHUAMH KaK HHXKEHEPHBIX,

w.-kopp. PAH TaK ¥ TYMaHWTAPHBIX HAyK. OJTO CBA3aHO C

axademux PUA u MUA

Ipesudenm PHA u Mi4 ~ BOSMOKHOCTAMH  COBPEMEHHBIX UH(OpPMAIIUOHHBIX

CUCTEM M TEXHOJOTUHU ISl CBOEBPEMEHHOTO ITOJIyYEHUS

Corresponding member RAS TOCTOBEPHOH HMH(pOpManuu B yH0OHOM (opmare i
Academician of RAE and [AE IpUHATUA TE€X WIA UHBIX CYIIECTBEHHBIX PEIICHUMN.

President of RAE and IAE Xopomo, uro pabora Konrpecca B pamkax

‘ S p v IUICHAPHBIX W CCKIHOHHBIX JOKJIAaJO0B HaAIIPABJICHA Ha
15 Hr R e 3 i e 1

N oOcyxjJeHue U OOMEH OIBITOM MEXJIy BEIyIIUMU
b E" T 722 3 T 72
R L b Al o 1 e YYCHBIMHU, PaOOTAIOIIMMU B 00JACTH HCKYCCTBEHHOTO

B
X - — AP HUHTCJIJICKTA I10 A3JIMYHbBIM HaIipaBJICHUIM
BB TASHIERR TRtk p p

ACATCIIBHOCTH.

B 3akiroueHne xouy OTMETUTh, YTO B HACTOSAILIEE BPEMS MEpe OTEUECTBEHHOU
HAy4YHOM OOIIECTBEHHOCTHIO CTOMT IICNIBIA DS 3a1ad, pelieHUE KOTOPHIX BHECET
3HAQYUTEIbHBIA BKJIaJ JJIS Pa3BUTHUSL KIIOYEBBIX CEKTOPOB HKOHOMHKH 3a CUET
pa3pabOTKH W BHEIPEHUS HOBBIX TEXHUUYECKUX PEIICHHH MHPOBOTO YPOBHS. ITO
MO3BOJIUT CO3/IaTh OIEPEkKAIOIINI HAYYHO-TEXHUUECKUM 3ajiel, 00eCreunBarOInii
JIOJITOCPOYHOE YCTOMUYMBOE PA3BUTHE TEXHUKHU U TEXHOJIOTHH.

Xouy noxncenams ecem yuacmnuxam Konzpecca meopueckozo 600xHogeHus,

YCRewHou u nj1000MEOPHOIL padomul, pa3eUMUsA HAYUHO-MEXHUYECKO20

compyoOHuyecmea u napmuepcmea!

Dear participants, guests, dear friends!

The World Congress “Systems Theory, Algebraic Biology, Artificial
Intelligence: Mathematical Foundations and Applications” is a landmark international
event and brings together leading domestic and foreign scientists whose work is
devoted to the fundamental and practical aspects of the creation and widespread use
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of artificial intelligence technologies in various fields of our activity.

The development of artificial intelligence in the world covers a wide range of
areas related to practical applications of both engineering and humanities. This is due
to the capabilities of modern information systems and technologies for timely receipt
of reliable information in a convenient format for making certain significant
decisions.

It i1s good that the work of the Congress in the framework of plenary and
sectional reports 1s aimed at discussion and exchange of experience between leading
scientists working in the field of artificial intelligence in various areas of activity.

In conclusion, I would like to note that the domestic scientific community is
currently facing a number of tasks, the solution of which will make a significant
contribution to the development of key sectors of the economy through the
development and implementation of new world-class technical solutions. This will
make it possible to create an advanced scientific and technical basis that will ensure
the long-term sustainable development of technology and engineering.

I would like to wish all participants of the Congress creative inspiration,
successful and fruitful work, development of scientific and technical
cooperation and partnership!

B E NS LSTFER, FRENHLAN]!

“Ratw. RAEMS. NLERE: BeeimiEni” AR 7R
RE Q) B Prop RAS U 2, X BLSE 5 1 iGN A0 THE [ R BF 254> AU T
HRE TN T BESOAR B Atk AN FHATE FE [ TR A 22 5K

NI BN R A i 1 Bk TR SR A AR b 5 S b N AR SR T
2. X ERAKFEIUUE B RGABOR, AR DL IR Uk 3RAT &
PR AT S8 A5 B BB

A5, Raild gy A4 e m s, XREE AT R
AR ) TR 22 5l 25 i s HEAT A [F) /2 IR EEAT THg M I acifit, X —1F
ARH I 1

mJa, RARTRH RS, HarENREEF RS - RIUES, RKEidIT
R AN St 8 B A S R 5 R R R T S RE MR R IX BB, 3 Ty [ Y SR B 2
TR At R TR R, R S B e R i, B IR DREBOR K
CIDIES 59 3

L, PUE 2 5 A FE L ML A S I 2 & P R K
HIGFWILR, FRIFI A TR !
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Yeascaemvie unenwvt Ilpezuouyma,
Opzanu3ayuonno2o Komumema, Kojinezu, 6ce
yuacmuuku Bcemupnozo Konepecca "Teopus

cucmem, anzebpauueckan 0u0a02us, UCKYCCHBEHHbLI
UHMENIeKM: MamemMamuyecKue 0CHOGbL U
npunoxcenun'!

Or «cebs nmuHo u Bcero  bemopycckoro
rOCY/IapCTBEHHOTO YHHBEPCHUTETa NMPUBETCTBYIO Bac Ha
OTKpPBITUU TaKOTO MACIITa0HOTO Hay4yHOro ¢dopyma.
3asBnenHas Tema KoHrpecca sBIsieTCs CIEICTBHEM

KOPOJIb OPOUCXOISINNX  CEroAHs B MHPE  IIPOIECCOB
Anopei JJuumpuesuy,  noGanusanuu MHOTUX c(ep *KHU3HM HALIEro OOILECTBA
axademux PAO, Y 4YeJIOBEKAa. 3[1eCh CTOUT Cpa3y CKa3zaTb, HABEPHOE, YTO
pexmop 0COOEHHOCTBIO COBPEMEHHOI'O MUpa SIBISIETCS BOOOLIE-
Benapycckozo TO JWCTAHLMS, BCE YBEJIMYUBAIOMIAACS IMCTAHIIMUSA
20CYOapCmeenHo2o MEXKJy YEJIOBEKOM W 3TUM CaMblM BHEIIHUM MHPOM,
Yyrusepcumema MEXKAY YCIOBEKOM MW JIpYTMM YCJIOBCKOM, MEXKIY
Academician of the Russian ~ 1CTIOBCKOM, KOTOPBIM JIEMCTBYET B COLUYME, YCIIOBHO,
Academy of Education, YEJIOBEKOM BHEIIHMM M YEJIIOBEKOM BHYTPEHHUM,
Rector of the Belarusian State  XpaHUTEJIEM CBOMX CMBICIOB. M 3Ta nucTaHuus €cCTh
University CJICJICTBHE OTIPEACICHHOTO pacmaja IeJIOCTHOrO0 Ha

cocrapisitoiue. OTCiona W TOPOSIBICHUS TNPOOIEMBI,
KOIZla CHUCTEMa KOpAMHAT LEHHOCTEHW ITOCTENEHHO
YCTYHaeT MECTO CUCTEME KOpAUHAT CKopocTen. Bee

KA BB L
FI AR L K2R

BO3PACTAIOIIMNA PUTM KU3HU YEJOBEKAa TMOBBIIMIAET O0bEeMbl HH(pOpPMALUU U
YAOBOJIBCTBUSA, PacIIMpPsieT BHEIIHHWE Mpenensl yenoBeka. C Ipyroil CTOPOHBI, 3TO
IIPUBOJMT K 3aKPBITHIO BHYTPEHHETO ITPOCTPAHCTBA yesioBeka. Benp eme oren I1aBen
®dnopeHckuil, (PU3UK, MATEMAaTUK, TOBOPUJI, YTO YEJIOBEK 3TO HE (PaKT, a aKT, OTAaBas
IIPUOPUTET HMEHHO BHYTPEHHEMY, HEIPEPBIBHOMY, XOJHMCTHYECKOMY, HEXKEIU
JUCKPETHOMY, BHEIIHEMY M IIOBEPXHOCTHOMY, Ha 4Y€M COOCTBEHHO TOBOpS, BO
MHOTOM # Oa3upyeTcss HOJIb MW €IAMHMYKA Kak OCHOBa IPOEKTHPOBAHUS
MCKYCCTBEHHOI'O MHTEIIJIEKTA.

CoBpeMeHHbIII MacCOBBIM YeNIOBEK OOJIbIIIE MOJTYHT, MOTOMY UYTO CKa3aTh €My
CBOET0 HEYEr0 W BUJIUT MHUP C HUCKAKECHUSMH, MOCKOJIBKY C IOTEPEH CMBICIOB U
pocTOM HMH(OPMALMU YBEJIUYUBAIOTCS OOBEMBI BBIMBICIIOB M WIIIO3UHA. A Takxke
Xy’K€ CIBIIIUT JAPYroro 4YeJOBeKa, MOTOMY YTO XyK€ CIBIIIUT CaMoOro ceos.
Pacmmpenue BHEIIHUX IMpeEioB YeIOBEKa, KOrJa MOKHO OJTHOBPEMEHHO OOIAThCs
C Pa3sHBIMHU JIOABMH, CHAENAaThb OJHOBPEMEHHO HECKOJBKO KOIHUM OJHOIO M TOTO K€
oparopa, pa3U4HbIe TEXHOJOTHH, CO3IaHus AUIM(ENnKoB, 3TO BCE TpebyeT MpaBoro
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pPEryJIMpOBaHUS U HE CTOJIBKO B 00JaCTH, HAIPUMED, FOPUCIIPYACHIINH, CKOJIBKO eIl
Y OCMBICJIEHUSI OTBETOB HA BOIIPOCHI, HE TOJBKO KakK JI€JIaTh U YTO JIEJIaTh, HO U CAMOE
IJIABHOE, 3aY€M JIEJIaTh, 3TO BOIPOC CMBICIOBOIO ypOBHs. JKellar0o BCEM y4YaCTHUKAM
KoHrpecca nocMoTpeTs Ha 3T BOIPOCHI KOMIUIEKCHO M HAWTH, KOHEYHO, )K€ HAa HUX
OTBETHI. DTO TMO3BOJIUT B JajbHEWIIEM H30€XaTh aHTPOMOJOTHUYECKOTO KpU3HUCA,
KOTOPBIM CEroiHsI UJET pyka 00 PYyKy C Pa3BUTHUSIM TEXHOJOTUM HCKYCCTBEHHOIO
MHTEJIEKTa, O0ECIeYuTh JAUHAMUYECKOE PaBHOBECHE, MEHbBIIE YeJIOBEYECKOTO,
0O0JIbIIIE UCKYCCTBEHHOTO C TOYKHM 3PEHHS HE TOJIBKO MBIIUICHUS, HO U 3HAHUS, U
MOBEICHUA. OTO BCE HE TOJBKO BOIPOCHl TEXHUYECKHE, HO TAaKXKE BOIPOCHI
MIPaBOBBIEC, BOMPOCHI T'YMAaHUTAPHOTO 3HaHMS, (UIOCO(CKOro, MCUXOIOTHYECKOTO,
MEJAaroru4eckoro ToJIKa. S JKenar KaXJAOMY VYYAaCTHUKY XOPOIIMX 3MOLHM,
JPY)KECKUX OTHOLIEHUM M, KOHEYHO, €, IUIOJOTBOPHBIX PE3YJIBTATOB U HOBBIX
OTKPBITHIA!

Dear members of the Presidium, Organizing Committee, colleagues,
all participants of the World Congress ""Systems Theory, Algebraic Biology,
Artificial Intelligence: Mathematical Foundations and Applications"'!

On behalf of myself and the entire Belarusian State University, | welcome you
to the opening of such a large-scale scientific forum. The declared topic of the
Congress is a consequence of the processes of globalization taking place in the world
today in many spheres of the life of our society and man. Here it is worth saying right
away, probably, that a feature of the modern world is actually a distance, an ever-
increasing distance between a person and this very outside world, between a person
and another person, between a person who acts in society, conditionally, an external
person and an internal person, the custodian of their meanings. And this distance is a
consequence of a certain disintegration of the whole into components. Hence the
manifestation of the problem, when the system of coordinates of values gradually
gives way to the system of coordinates of velocities. The ever-increasing rhythm of
human life increases the volume of information and pleasure, expands the outer limits
of man. On the other hand, this leads to the closure of the inner space of a person.
After all, even Father Pavel Florensky, a physicist, mathematician, said that a person
is not a fact, but an act, giving priority to the internal, continuous, holistic, rather than
discrete, external and superficial, on which, in fact, zero and one are largely based as
basis of artificial intelligence design.

The modern mass person is more silent, because he has nothing to say and sees
the world with distortions, because with the loss of meanings and the growth of
information, the volumes of fictions and illusions increase. He also hears the other
person worse, because he hears himself worse. The expansion of the external limits of
a person, when you can simultaneously communicate with different people, make
several copies of the same speaker at the same time, various technologies, create
deepfakes, all this requires legal regulation and not so much in the field, for example,

64



DD
340,
JEEA LA

iz € et G%//”

jurisprudence, but also understanding the answers to questions, not only how to do
and what to do, but most importantly, why to do it, this is a question of the semantic
level. 1 wish all participants of the Congress to look at these questions
comprehensively and, of course, find answers to them. This will allow in the future to
avoid the anthropological crisis that today goes hand in hand with the development of
artificial intelligence technologies, to ensure a dynamic balance, less human, more
artificial in terms of not only thinking, but also knowledge and behavior. These are
not only technical questions, but also legal questions, questions of humanitarian
knowledge, of a philosophical, psychological, and pedagogical nature. I wish every
participant good emotions, friendly relations and, of course, fruitful results and new
discoveries!

BRI LS. MZEER. KA, UR “Fétaw [AHEYE.
AN LEGE: HBEEREEH” RGN LEHMEENR!

TR AR FA N A 1 49k 2 20 [0 7 A E2 B 4 22 kb K P R
Ho K& EARE - E A A AEBATAL & AR T 1 7 2 SR R 1 4
BRALERR RIS R . fEIEH, WFHEMA LR R R, BT S — R s P
Ere—mEEERE, M NELEE SR 2 AL S N2 {E A
A R EN N AN R I B . AR, (AR E N ER A
MR R IRE N B BB B 0 i A R o S R . DAL, & 8UE
AAARE AR B R L S T AR AT AR Iy, P WU B AR 1. NBRZETRETZ2 A9 A ET I
PR, N TS B EATIREE, BEK T ANRISMEA R . ST, 8 RN
PR T BB B . ST, WEYIEREE SR BT SR - IR e T B A SO i,
AARHEE, MRATH, BEHEAENER . BN B8R, A2k
fR1. AMER. R, FELE, T RCREE ERAER N TE ARG IS

BUCK R INTTER, N At MG T aR, A5G BIR i Fo2dhe, N &
b6 M AR AN B, R REER . B EE RN
%=, NAMIEE QB E 2. AR SMER A AR, H -] LR Ry B A
RIS, AR AR R — (952 e i 2 E EA, SRS, AR AiE dh
hf, PITELEl T B e, A SRR, PR, TR R e
IS, MEMEEEM. MHE, SEERZATEEM, B HERE
TR R . RA SR B e () AL e TR FR B Le i, E AR R Sk 35 5
38 5 R AR E H > BN TR REBART 9% e A R0 1) NSRS, DAREOR B
RE-Pfr, AMEAEBMETT I, 17 HAERIRANAT &7, b N N T, 38
e ANE RPN E, AR NEERAEAE, TR REE OHERE
EMABRE. PEE -2 EHG RIFMER. KIFNEEFR, ERES
KSR PR B RN () S 3 L
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Jlopozue opy3va!

MOCKOBCKasi TrOCylapCTBEHHasi KOHCEpPBATOpHUs
mmenn Ilerpa WMibmua YanWKOBCKOro IPUBETCTBYET
OTKpbITHE IepBOro BcemupHoro konrpecca «Teopus
cucrteM, ainredOpanyeckasi OHOJOTHUS, HCKYCCTBEHHBIH
WHTEJUIEKT», MPUYpPOYEHHOro K toduieto Poccuiickoii
akageMu HayK. COBpeMEHHOE Hay4YHOE 3HAHUE MMEET
BHEUATISAIOIIME  JOCTKeHMs. Ho  mensin  psan
00AIBHBIX MPOOJIEM elie ocTaércsi HepeleHHbIM. 1
3/1ECh BO3MOXXHA IMMOMOIIb B MX PEUIEHUHA CO CTOPOHBI
TYMaHUTApHOTO 3HAaHUA. B cuHTE3€¢ ryMaHuTapHOro u

COKOJIOB €CTECTBEHHO-HAyYHOIO0 3HAHUM My3bIKa, Ha Hall
Anexcanop Cepeeesuu, B3IJISI], UTPAET 0COOyI0 poJib. BcrmoMHUM, 4TO MEpBBIi
pexkmop 3aKOH B UCTOPUM HAYKHU CBSI3aH UMEHHO C MY3BIKOU— C
Mockoscroti Tocyoapemsennoli oGepToHOBBIM PSIOM  KoneGumiomeiicss cTpyHsL.  1lpu

Koncepsamopuu umenu Ilempa

. 3TOM NMCHHO 066 TOHOBBIU 51 — CIMHCTBCHHAsA
Hnvuua Yaiikoeckoco p pin A

niKajga, He MpuUIyMaHHas dYelloBekoM! YauBUTEIbHA
rector of the Moscow State  ¢Bsi3b COBPEMCHHOM (DM3MUYCCKOM TEOPUU CTPYH C
Conservatory named after  caypiv mepBBIM 3aKOHOM B HCTOPHH HAYKH: CIIGKTP
Fyotr llyich Tehaikovsky 10 DIIEMEHTAPHBIX YaCTHUI[ YYyJAECHBIM 00pa3oMm

BE COBMIAJACT C 00EPTOHAMHU KOJIECOTIOIINXCS CTPYH.
R e 4 R D A CymiecTByeT MHOTO EPCIEKTUBHBIX MEPECEUCHUM

H A 77 L8 n] I H iy MY3bIKH C Mar€MaTUKOM M €CTECTBCHHBIMU HAyKAMHU.
[Ipu Mmoel noanepkke B MOCKOBCKOM KOHCEPBATOPUU

Obl1 co3gaH Hay4yHO-TBOpYECKMH IEHTP MEXAUCHUIUIMHAPHBIX HCCIEI0BAHUM
MY3BIKaJIbHOTO TBOPYECTBA, B KOTOPOM YCHEIIHO pabOTalOT MY3BIKaHTHI, OHUOJIOTH,
MatemMaruku. bbuim mnpoBeneHsl 4 MeXAYHapOOHBIX KoH(epeHuuu <«My3blKa-
MaTeMaTHKa-eCTECTBO3HAHMUE», 110 MarepuanaM KoH(pepeHUuuid u3naHel Tpyabl. Hamr
LEHTP B IOJHOM COCTaBE€ yuyacTByeT B pabore BcemupHOro koHrpecca, CeKIuUs
«My3bIKa U €CTECTBO3HAHUEY.

B 3akiouenue xoresn Obl MOAYEPKHYTh UCKIIIOUUTENBHYIO HAYYHYIO 3HAYMMOCTb
Konrpecca n nokenarb €ro y4aCTHUKaM HOBBIX CBEPILICHHMN!

Dear friends!

The Moscow State Pyotr Ilyich Tchaikovsky Conservatory welcomes the
opening of the first World Congress "Systems Theory, Algebraic Biology, Artificial
Intelligence", dedicated to the anniversary of the Russian Academy of Sciences.

Modern scientific knowledge has impressive achievements. But a number of
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global problems still remain unresolved. And here it is possible to help in their
solution from the side of humanitarian knowledge. In the synthesis of humanitarian
and natural science knowledge, music, in our opinion, plays a special role. Let us
recall that the first law in the history of science is connected precisely with music—
with the overtone series of a vibrating string. At the same time, it is the overtone
series that is the only scale that has not been invented by man! The connection
between the modern physical theory of strings and the very first law in the history of
science is amazing: the mass spectrum of elementary particles miraculously coincides
with the overtones of vibrating strings.

There are many promising intersections between music and mathematics and the
natural sciences. With my support, the Scientific and Creative Center for
Interdisciplinary Studies of Musical Creativity was established at the Moscow
Conservatory, where musicians, biologists, and mathematicians successfully work. 4
international conferences "Music-Mathematics-Natural Science" were held, and
papers based on the materials of the conferences were published. Our center
participates in full force in the work of the World Congress, section "Music and
Natural Science".

In conclusion, I would like to emphasize the exceptional scientific significance
of the Congress and wish its participants new achievements!

BRI !

SCHTRHB AR AS - B L Ay - S ) R B YA B O B e < REtaR . AAEUE
Y. NLERE” A REHIBR, AT 5 AL SRR OLIEE

BARRFE R AT 7 N8 H Bt (HFF 2 R RRVER A RS SRR .
FEIEME, n] DAGENTE 2 28 Rl i ) B Al P e B . BRAMTRR &, FE N
M E BB FIE AR G, &R EE R R R BRI — T, RS s
ERR S e S e B SR B —— R B L 2 R SIME . [FIRE, 2 RS
e ME—IBRAWNIHEU SR B BB R B A5 50 B 5 — e L ]
OB 2 T NI BEACRL T 1 B Rl BRR B 5% 12 5 AT A B

T WBMERBSEZHAH ARG, ERASFF N, R
RS SRR GO T S S AIE 1B 2R R R B R L, ERER . R E
FMBPFATBA I TAF . 5235 1 49k “H 98-80 -BRRE7 BIFRE,
AP G538 TR G MR RR 3. AP ey 2 M R oK« H 45 5 AR
27 AR

A%, BAEFRAARK AR NFHRES, WA e N 8BS AR |
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Yeaowcaemwvie konnezu!

Xoren OBl eme pa3 BceX MOOMArogapuTh 3a
BHMMaTelbHOE oOTHomeHue K Kourpeccy, oueHb
coJiepXaTebHbIE BBICTYIUICHUS, TEIUIbIC MOXKEJIaHUs
BceM ydacTHUKaM KoHrpecca u TOBTOPUTH CBOE
npeaioKeHue, Koropoe Oyaem oOCykaaTh B aKaJIeMHH,
YTO O4YE€Hb, HABEPHOE, MPABUILHO U IMOJIE3HO JIJIsi BCEX
JIOAEN, TaKk KaKk He Bce BO BpeMsi KoHrpecca cMmoryt
Ipyr Jpyra ycChabllllaTh. JTO MOATOTOBUTH TPY.IHI,
u31aTh OTAeAbHBIN Beiyck M3Bectuit PAH, Hanpumep,
MOCBSALLIECHHBIN pe3ysibraraM Haulero Konrpecca.

MMAHYEHKO A s cO CBOEU CTOPOHBI TOTOB OKa3aTh BCSYECKOE
Braoucnae Sxoenceuy ~ CONEHCTBHE IS TOTO, YTOOBI TPYABI YBUJIEIH CBET.

Eme pa3 Bcem orpomuoe cracu6o, s Omaromapro
BCEX BBICTYMNAaBIIUX, BCEX OPTaHU3aTOPOB, BCEX JIOMCH,
KOTOpBIE ogAepxkanu 3ToT Konrpecc.

axaodemux PAH,
suye-npesudenm PAH,
Conpedceoamenv Konepecca

academician of the RAS, Dear Colleagues!

Vice President of the RAS, I would like to thank everyone again for their
Congress Co-chair . . . .
attentive attitude to the congress, very informative

e G L -, speeches, warm wishes to all congress participants and
b2 W2 s o repeat my proposal, which we will discuss at the
KEH& T academy, which is probably very correct and useful for

all people, since not everything is on time Congress

will be able to hear each other. This is to persuade the works, to publish a separate
issue of Izvestiya RAS, for example, dedicated to the results of our congress.

And I, for my part, am ready to provide all possible assistance so that the works
see the light. Once again, many thanks to everyone, I thank everyone who spoke, all
the organizers, all the people who supported this Congress.

FEHREM!

WEIRIRF B R T OEERE . NS E NG, N Rg2iE R
ARG, I EERNE R, BAFDREEREA Rzl 18 n] Be2 AR LR
BETA NEE R, AR — D)L R Bl g s B R T i . B A AR
HRAE S, BlanH i — A B 1) (Tzvestiya RASY , EFTHIEHRITR G H4E R

BEME , REFERFRE—IARVERD , LBELERSLIRY. BFEREAR ,
REFFRsESE. FrEiERE. FrEsdsERRERIAL.



DENEPAIBHOE TOCYJJAPCTBEHHOE BFIOJXETHOE YYPEXI/IEHHF

N(C @f///gwﬁ/ ny>
PACIIOPAKEHHUE

19 aHBapsa 2023 r. : 10007-46

MockBa

O nposenennu BecemupHoro
Konrpecca «Teopus cucrem,
anreOpanyeckas OMOJIOTHS,
MCKYCCTBEHHBIN MHTEIUIEKT:
MaTeMaTHYeCKHUE OCHOBBI U
TIPUIIOKCHHSI

I. C wuenpl0 pa3BUTUS HAYYHBIX MCCIEIOBAaHUN W  pealu3luu
CTPATEruHYeCcKoro MpopbiBa K HOBOMY Ka4e€CTBY TEXHOJOTMUYECKOTO HAyYHOTO
HKOHOMHUYECKOTO U KyJIbTypHOro pasutus Poccum mposectu 26-30 uroHs
2023 r. B . MockBe Becemuphsiii konrpecc «Teopust cucrem, anredpandeckas
OMOJNOTUsl, WCKYCCTBEHBI HMHTEIJICKT: MaTeMaruuyeCKue OCHOBBI U
npuioxkenus» (aanee - Konrpecc).

2. Otnectn mnpoBenaeHue KoHrpecca K MepONpUSTUAM MOATOTOBKHU
npa3zgHoBanus 300-nerns PAH B coorBercTtBum ¢ myHktoM 2.9. Ilnana
OCHOBHBIX MEPONPHUATUHI IO NOATOTOBKE M MPOBEICHMIO ITpa3aHoBanus 300-
netus Poccituckoii akanemun Hayk (0T 11 Hos0pst 2020 1. Ne 10514n-11B).

3. YTBepauTsh:

3.1. mpesunenra PAH akagemmka PAH KpacuukoBa [ennanus
SAxosneBuua npeacenarenem Konrpecca;

Bune-nipesugienra PAH akagemuka PAH Ilanyenko Bnaaucnasa
SIxoBneBuua conpencenarenem Konrpecca;

3.2. coctaB compencenareneit OpranusainonHoro komutera Konrpecca
(npunoxenue 1);

3.3. cocraB comnpeacenareneii MCnoaHUTENbHOTO OpraHU3alMOHHOTO
komutera Konrpecca (npumnoxxenue 2);

3.4. coctaB Cekperapuara Konrpecca (nmpuiioxenue 3);

3.5. oTkpbITHIM nepedeHb mnoapaszneneHudi PAH u  opranuzanmid,
COMJIACOBABIIMX Y4YacTUE B OpraHU3alud, NOATOTOBKE U IPOBEIECHUU
Konrpecca (nmpunoxenue 4);

3.6. cocraB Paboueii rpymnmsl 1o noaroroBke Konrpecca (nmpuiioxxkenue 5);

3.7. OCHOBHYIO TEMAaTHKy W OpPraHUU3AI[MOHHBIC MPUHLHUIIBI TPOBEICHUS
Konrpecca (mpuiioxxenue 6).
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4. Conpencenarensam OpranuzanioHHoro komurera Konrpecca:

obecrneunTh opraHuzaiuio padot no noaroroske Konrpecca;

npencTaBuTh B anpese 2023 1. mporpaMmy ero padboThl Ha yTBEPKIIEHUE
conpezacenarento Konrpecca.

5. Ympasnenuto aenamu PAH oOecrneunTh MOATOTOBKY MOMEIICHHUM st
npoBeieHus meponpuatuii Konrpecca (26-30 urons 2023 . - [Ipe3uaeHTcekuit
3an Jlenunckuii mpocm. 32 a), TexHuueckue ycioBus pabotel Konrpecca
(ayamo W BUJEOCBS3b, TEXHUYECKOE OOECIeUeHHE CHHXPOHHOTO IMepeBOja,
dbopmupoBanue caiita Konrpecca, u3mganue nporpaMMbl, TE3UCOB, TPYAOB) U
nuraHue yyacTHukoB KoHrpecca.

6. YmopamieHu0 MeXIyHapogHoro corpyaHudectBa PAH oOecneunts
BBHITIOJTHEHUE PEXKUMHBIX TpeOOoBaHU BO Bpemsi ipoBeneHus Konrpecca.

7. KOHTpOJIb 32 BBIITOJTHEHHEM HACTOSIIIETO PACHOPSIKEHUSI OCTABIISIO 32
co0oil.
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On holding the World
Congress "Systems Theory,
Algebraic Biology, Artificial
Intelligence: Mathematical
Foundations and Applications"

1. In order to develop scientific research and implement a strategic breakthrough
to a new quality of technological, scientific, economic and cultural development of
Russia, hold the World Congress "Systems Theory, Algebraic Biology, Artificial
Intelligence: Mathematical Foundations and Applications" on June 26-30, 2023 in
Moscow (hereinafter - the Congress).

2. Attribute the holding of the Congress to the preparations for the celebration of
the 300th anniversary of the Russian Academy of Sciences in accordance with
paragraph 2.9. Plan of the main events for the preparation and holding of the
celebration of the 300th anniversary of the Russian Academy of Sciences (dated
November 11, 2020 No. 10514p-PV).

3. Approve:

3.1. the President of the Russian Academy of Sciences, Academician of the
Russian Academy of Sciences Gennady Yakovlevich Krasnikov, as the Chairman of
the Congress;

Vice-President of the Russian Academy of Sciences Vladislav Yakovlevich
Panchenko as the co-chairman of the Congress;

3.2. the composition of the co-chairs of the Organizing Committee of the
Congress (Appendix 1);

3.3. the composition of the co-chairs of the Executive Organizing Committee of
the Congress (Appendix 2);

3.4. the composition of the Secretariat of the Congress (Appendix 3);

3.5. the open list of RAS subdivisions and organizations that agreed to
participate in the organization, preparation and holding of the Congress (Appendix 4);

3.6. the composition of the Working Group for the preparation of the Congress
(Appendix 5);

3.7. the main theme and organizational principles of the Congress (Appendix 6).

4. To the Co-Chairs of the Organizing Committee of the Congress:

provide organization of work on the preparation of the Congress;

submit in April 2023 its program of work for approval by the co-chair of the
Congress.

5. The Administrative Department of the Russian Academy of Sciences to
ensure the preparation of premises for the Congress events (June 26-30, 2023 -
Presidential Hall Leninsky Prospekt 32 a), the technical conditions for the work of
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the Congress (audio and video communication, technical support for simultaneous
translation, the formation of the Congress website, the publication of the program,
theses , Proceedings of the Congress) and meals for the participants of the Congress.
6. The Department for International Cooperation of the Russian Academy of
Sciences to ensure the fulfillment of regime requirements during the Congress.
7. I reserve control over the implementation of this order.

President of the Russian Academy
of Sciences, academician

of the Russian Academy

of Sciences G.Ya. Krasnikov
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[Tpunoxenue 6
K pacnopsixenuro PAH
ot 19 suBapsa 2023 . Ne10007-46

OcHoBHasI TeMaTHKa 1
OpraHU3aIlMOHHBIC TTPUHIIUIIBI TPOBEACHUS
Bcemupnoro korrpecca «Teopust cuctem, anredbpandeckasi OMoIoTHs,
WCKYCCTBEHBIN MHTEIIEKT: MaTEMaTHYECKNE OCHOBBI U TIPUIIOKCHHS

1. Tematuka Konrpecca World Congress "Systems Theory, Algebraic Biology,
Artificial Intelligence: Mathematical Foundations and Applications" cocpegorouena
Ha HampaBJICHUSX, OTBEYAIOIIMX €ro Ha3BaHUI0 BcemupHbIM KOHrpecc «Teopus
cucteM, anredbpamueckasi OMOJIOTHSA, UCKYCCTBEHHBI HMHTEJUIEKT: MaTeMaTU4eCKue
OCHOBBI U TPUIOKECHHSI.

2. KoHrpecc npoBOJUTCS HE PEKE OJHOTO pasa B JiBa roja.

3. Tpyner Konrpecca uzpatorcs mon srumpor Ilpesmamyma PAH (Hayunoro
coeta PAH 1m0 Meromonorum MCKYyCCTBEHHOIO HWHTEIUIEKTa W KOTHUTHUBHBIX
UCCIe0BaHUM U Jp.).

4. Mexny KOHI'peccamu TEMAaTUKY BEIET MexnyHapoaHbIi
MEXAUCIUIUIMHAPHBIN ceMuHap «AjreOpandeckas OHONOTHUS U TEOPUSl CHCTEM)
napajyielbHO W/MIM COBMECTHO ¢ cemuHapamu Hayunoro cosera PAH 1o
METOJIOJIOTUHA MCKYCCTBEHHOTO HMHTEJUIEKTAa M KOTHUTUBHBIX uccienoBanuii PAH, c
IpYyTUMU  ceMuHapamMu HHCTUTYTOB PAH, oTedecTBEHHBIX U 3apyOe’KHBIX
YHUBEPCHUTETOB.

5. Ilox «reopuent cucrem» B HazBaHuu KoHrpecca mMmeercst B BUy HayKa Hayk,
KaK 3TO [IPU3HAHO 3a TEOPUEN CHUCTEM, IIPU ITOM B IEPBYIO OYEPEb UMEIOTCS B BULY
TEOPUU CHCTEM, OINHUPAIOIIMECS Ha TOHSITHE cucmemoobpasyioujezo pakxmopa (Kak
Toii cuibl, o I1.K.AHOXHHY, KOTOpast U3 pa3po3HEHHOTO (GOPMHUPYET AJIsi HEKOTOPOH
«LIeN, MOJE3HOT0 pe3ysibTaray U T.I. CUCTEMY, JOOMBAIOUIYIOCS TOCTHUKEHHUS 3TON
«1enu»): Teopuu (yHKIMOHAIBHBIX CHUCTEM, OMOMAICUCTEM, KaTerOpHOW Teopuu
CUCTEM, a TaKXe MHOTOYUCIEHHBIX Pa3HOBUAHOCTEH MaTeMaTMYeCKUX TEOopui
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cucteM. MareMaTuyeckue OCHOBBI MEPEUUCICHHBIX TEOPUN CUCTEM (TaKk U APYTUX
teM Konrpecca) TpeOyroT Hanbosee pyHIaMEHTAIBHBIX U JaKe Hepa3zpaboTaHHBIX
pa3fenoB MareMaTWKH, O KOTOPbIX CKa3aHO Jjainee (MyHKT 7 HaCTOSIIEro
npuwioxkenus). HayuHoe, jomyckaroriee B TOM WIM WHOW CTENeHH (hopmasin3aluio,
MNOHATHE CUCTEMbl 3apOAMIIOCH Y OMOJIIOrOB M HEWPO(U3HOIOrOB, TEOPHUS CHUCTEM
00EeCIEeYMBAET MOCT, COCIUHSIONIMA HEHPO M OMOXUMUYECKHE HCCICIOBAHUS C
(¢u3noNoruen NEeJ0CTHBIX OPraHM3MOB, OXBaThIBAET MpeicTaBisieMble Ha KoHrpecce
IyOOKME BOMPOCHI HEMpoOnonaorun u ¢uznonoruu. OOLMPHBIA, MPEeaCTaBIIeMbIi
Ha KoHrpecce MeXIMCHMIUIMHAPHBIM, ONMPAONIMHCA HA CTPOrO0 MAaTEMAaTHYECKHE
METObI, MOPOKACHHBIN 3a7a4HbIM TToaxonoM A.H.Konmoroposa nu A.M.Mainbiesa k
Maremaruke, pa3BuBaembiii kool  FOJLEpmoBa wu C.C.IoHuapoBa wu
COEJIMHUBILUICS ¢ Teopuel QpyHKIMoHaNbHbIX cucteM I1.K.AHOXHMHA pa3zaen, XoTd u
OTHECEH K TEOpUHU CHCTEM, HO OXBaThIBaeT (haKTHUECKU BCIO Temaruky KoHrpecca,
BKJIIOUYAsl UCKYCCTBEHHBIN UHTEIUIEKT. [loMuMo (popMaIn3oBaHHBIX TEOPUl CUCTEM Ha
Konrpecce mnpeacraBiieHbl MHTYUTHBHBIE TEOPHUM CHUCTEM, B KOTOPBIX JIEJIAIOTCSA
HOMBITKU XOTS Obl MX YacTU4HOM (popmanuzauuu. [lepeuncieHHble TEOPUU CUCTEM
BXOJAT B TemaTtuky KoHrpecca u3 HEOOBSITHOIO MHOXKECTBA Pa3HOOOPA3HBIX CHUCTEM
Y CHUCTEMHBIX ITOAXO/IOB.

[lon «anreOpamyeckoil Omonoruei» B Ha3BaHuM KoHrpecca umeeTcss B BUAY
HOBasi CTPOro MareMarhyeckas HaykKa, aHalu3Hupyloum@as TeHOM (M CBOMCTBa
OMOMOJIEKYJ, B TOM UHCJE, HAa OCHOBE KareropHOM TEOpUHM CHCTEM) s
MPOTHO3UPOBAHMS («BBIYMCIEHHUSA») CBOWCTB OpPraHMW3MOB, pPa3BUBAIOLIUXCA U3
reHoma. B ocHoBe anreOpanyeckoil OMOIOTUY JIEKUT MAaTPUYHAs TEHETUKA, OTKPbITas
nokTopoM (u3uKo-matremarnueckux Hayk IletyxoBsiM C.B. u pa3Butas uM u ero
KojuleraMu. besycioBHO —anreOpanueckass OWOJIOTHS  ABISETCS  OJHUM U3
MaTeMaTU3UPOBAHHBIX Pa3/IeJIOB OMOJIOTUU M HEHUPOOMOJIOTHUH, UMEET MPAKTUUYECKUE
BBIXOZIbl Ha MOJICJIMPOBAHME HWHTEIUIEKTYalbHBIX CBOMCTB OHMOOOBEKTOB, TO €CTh
BBIXOJIbI HAa WCKYCCTBEHHBIM WHTEUIEKT. [logoOHO anrebpanyeckoil reoMeTpuu,
anreOpanyeckast OHOJOTHsS sABISETCS YETKO OYEPUEHHOM HAyKOH CO CBOUM
IpeaMeToM U MeToaaMHu (anreOpbl, MOHOMIAIBHBIX KAaTETOPUM U T.I1.), B OTJIMYUE OT
OBITYIOIIETO TOHSTHS «MareMaTUYeCKON OHOJIOTrMm», MPEICTaBISAIOIIECH JTOBOJIBHO
DKJIEKTUYHBI HAa0Op MareMaTHyecKHuX NpPHEMOB, OKA3aBIIMXCS MOJE3HBIMU IS
OTHEJIbHBIX BONpOCOB B Ouonoruu. Takum oOpazom, KoHrpecc ciayxur
INPOABMKEHUIO HOBBIX MEpPCIEKTHUBHBIX  HaNpaBie€HUH, (OPMUPOBAHUIO  MX
MNOHSATUIHOIO arapara i TEepPMUHOJIOTUH, B YACTHOCTH, aJireOpanyeckoil OUoIoruu.

[Ton «uckyccTBeHHBIM HHTeNIeKTOM» (manee - M) B nazBanum Kourpecca
MMEETCSl B BUJY NOHSATHUE MOJEIM €CTECTBEHHOIO MHTEJIEKTA, KAK 3aBEpLIAIOLICH
CIIEIYIONIYI0 IEMOYKY «YMHOW MAalIuHBD): 4YelIOBEK (KHBOE CYIIECTBO) U €ro
MHTEJJIEKTyalbHbIE CBOMCTBA - Ta WIM MHAs MaTeMaTuyeckas MOJEJNb YeJloBeKa (ero
OTHEJIBHBIX TOJCUCTEM M CBOMICTB, BKJIIOYAas WHTEUIEKTyaJbHBIE) - IPOrpaMMHast
(KoMIBIOTEpHAsI) peaau3alus (CO CBOMMHU OrpaHUYCHUSIMH) MaTEeMaTHYECKON MOJICITH
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- DJICKTPOHHBIE CXEMBI MPOTPAMMHBIX MOJYJICH MOAeIu - poOOT (yMHasl MalllvHA U
T.IL.) WK JIPYTOM peasbHO (PYHKIIMOHUPYIONIUH OOBEKT ¢ BCTPOCHHBIMU YKa3aHHBIMU
AJIEKTPOHHBIMU CXEMaMM MOJICJIEM MHTEIUICKTYaJbHbIX CBOMCTB. [pyrumMu ciioBaMu,
NN paccmarpuBaeTcss Kak o00pa3 HeKoero «MopduszMa» H3 COBOKYIHOCTH
o0nafaromux  WMHTEUICKTyaIbHBIMH ~ CBOMCTBAMHM  JKMBBIX ~ OPraHM3MOB B
COBOKYITHOCTh BO3MOXHBIX «YMHBIX MalIWH», COJEPKAIIUX BCTPOCHHBIE U
3alpOrpaMUpPOBAHHBIE MOJEIN HMHTEJUIEKTYaJbHBIX CBOMCTB JKHBBIX OPTraHU3MOB.
Koneuno, takoe nonnmanne MM He oTpakaeT BCEX UMEIOLIMXCS MOAXOA0B, HO JAAET
BO3MOXXHOCTb ~ MaTeMaTH4eCKuX (OpPMYJIUPOBOK M  HAJEK] Ha  pEIICHUE
BO3HUKAIOIIUX MareMaruieckux npoosem M.

Oo6nacts UM kpaitHe mmpoka, OT CJIEnoil Bephl B TO, YTO MHTEIUICKT «cam
pokaaeTcss U3 OOJIBIIMX JAHHBIX» B MCKYCCTBEHHBIX HEHPOHHBIX CETSIX ITyOOKOTro
oOy4yeHus1, JO CKENTHYECKOrO BIIOJHE HAy4YHO OOOCHOBAHHOTO MHEHHS O TOM, YTO
nonoOHbIi U noka Haykoi He sSBIsSeTCS.

Becbma OO PHBIN MEKIUCUUATUIMHAPHBIN mMarepuall Konrpecca
OCMBICITUBAETCS Ha eAuHOU Tuiarhopme (Gumocopuu HCKYCCTBEHHOTO HHTEIJIEKTA,
JIOTUKH, TECTOB ThIOPWHTAa M T.J. KaK OTHOCHTEIHbHO (POpMaTM30BAaHHBIX YaCTEH
MHOTUX (UIOCO(DCKUX TOAXOAOB K HWHTEIUICKTY, CO3HAHWIO M TEOPHH CHCTEM.
dunocodckas meromonoruueckas miarpopma Konrpecca obecrneunBaeTcs cuiamu
BbIIatouxcsd ydyeHbix Hayunoro coera PAH mo meTromonoruum MCKyCCTBEHHOTO
MHTEJUIEKTA U KOTHUTUBHBIX UCCIEAOBAHUIA.

ITog «mpunoxeHusmMu» B Ha3BaHuu KoHrpecca HMMEIOTCA B BHUIY CaMble
pa3sHOOOpa3Hble NPWIOKEHUST TEOPUU CHUCTEM, alreOpanveckoil  OHOJIOTHH,
HUCKYCCTBEHHOTO MWHTEJUIEKTa Ha TMpPAaKTUKE, B MEXaHUWKE, TEOPUU MAallUH U
MEXaHU3MOB, HO B TIEPBYI0 O4YEpElb pAacCCMATPUBAKOTCS MPUJIOKEHHUS B
arporpoOMBIIIJIEHHOM CEKTOpe, Hauboiee OOImMpHOM, B TOM 4YHCIE, U B
TEPPUTOPUAIIBHBIM CMBICIIC, OXBAaTHIBAIOIIEM MPOU3BOJCTBEHHBIE OTHOILICHUS H
TEXHOJIOTMH, a TakKXe CeIbCKUi comuyM. BakHeimas oCoOEHHOCTh arpapHoro
CEKTOpa, BBIACIAIONIAS €ro U3 JPYTUX CEKTOPOB C TOYKH 3pPEHUS] TEMaTHKU
Konrpecca, coOCTOUT B TOM, 4TO 3A€CHh B OTIIMYME, HAMPUMEP, OT MAIIMHOCTPOECHHUS
i BIIK uMerorcs xuBbie 00bEKThI, Kak HEOThEMJIEMasl YacTh arpapHbIX CUCTEM, H,
MO-CYTH, TMPEACTABICHbBl B WHTErPUPOBAHOM MEXKJIy COOOW BHJE BCE JpYyTHE
XO35IUCTBEHHBIE W COLMAIbHBIE OTpaciu (BKIIOYAs MAIIMHOCTPOEHUE), UTO
COOTBETCTBYET MEKIUCIUILNIUHAPHOMY XapakTepy Konrpecca. Cienyer nog4epkHyTh
YCIOBHOCTh YKa3aHHOTO TEpMHMHa «mpuioxeHus» B oTHomeHun AIlIK, BBuay
pa3ienoB TOJHOLUEHHOW CEJIbCKOXO3AMCTBEHHONW HAyKH, BKJIIOYAIOLIEH TEOPHUIO
OTpacIIEBbIX MAIlIMH U MEXaHU3MOB, HE CBOJIAILYIOCS K TEOPUU MAILIUH U MEXaHU3MOB
B JIPYTUX OTpacCisxX, OMOJOTHIO W (PU3MUOJIOTHIO BBICIIMX PACTCHHUH, pa3zelbl
OOIIIECTBEHHBIX HAYK, UMEIOITUE CIEIU(UKY CETLCKOTO COIMyMa.

6. OcyliiecTBisieTcsl CHUHXPOHHBIM TE€pPeBOA JOKIAJAOB U  BBICTYILICHHM
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Konrpecca Ha pycckuii, aHINIMACKUN U KUTAUCKUMN SA3bIKU.

[Ipennonaraercsa npoBeaeHne Konrpecca B TeueHue 5 aHei (mepBbiil KOHTPECe -
¢ 26 o 30 utons 2023 1.), mpu HEOOXOAMMOCTH OHJIAWH YacTh MOXKET OBITh MPOJICHA
JUIS TIPEAICTaBICHUS BCEX MPUHATHIX HAa KOHIPECC JOKJIAl0B U COOOIICHUH, ydera
CABUIOB IO BPEMEHU PA3HBIX PETMOHOB U IPYTHX MPUYHUH.

Nudopmarmonnyto momnepxky KoHrpecca OCYIIECTBISIOT —KypHAJIbI
Biosystems, buomamicuctemsl, Journal of Behavioral and Brain Science, ®unocodus
HAyKH U JPyTHe >KypHaJIbI.

7. Kparkuii nepedyenp HarpasieHnid Tematuku KoHrpecca

[lepeuncnenHple  TE€Mbl M HAOpaBIECHHUS  HAyK  HECYT  aKLEHT
MEXAUCIUIUIMHAPHOTO B3aMMOJECHCTBUS B paMKax LEMOYKH: «(pyHIaMeHTaabHas
Maremaruka - (U3MOJOTUs, HEHpPOOMOJIOTHS - TOCTPOCHHE MOJENeH >KHBOTO,
BKJIFOYAs] MOJICJIMPOBAHNUE MHTEIUIEKTYaJbHBIX CBOMCTB - UCKYCCTBEHHBIN WHTEIIJICKT
- npunoxenns B AIIK u npyrux orpacisfx», peain3yeMoil Ha OCHOBE CHCTEMHOIO
MOJIX0/1a U OCMBICIMBaeMOM Ha atdhopme Gpuocodun UCKYyCCTBEHHOTO MHTEIIICKTa
U JIpYyTUX, JOMYyCKAaIOUIUMX, [0 KpaiHedl Mepe, dYacTUUHYIO (HOopMaTnu3aIfio
HanpaBieHuit Grnocopuu.

Pa:men MaT€MaTHuKH U MCXaHHUKN

Maremarnueckasi JIOTMKA, KaTeropHas M HEKJIACCUYECKHE JIOTUKH, TEOpHs
KaTeropyii, YHUBAJICHTHBIE OCHOBAHUS MATEMAaTUKH, TaMUJIBTOHOBBI, JTHHAMHYECKUE
CUCTEMBI, TPyIIOBbIE METOAbl AUPPEpEeHIInaNbHbIX YPAaBHEHUM U Teopusi OpOUT B
TEOPHUH TPEACTABICHUN, UHTETPUPYEMOCTh U HEMHTEIPUPYEMOCTh TaAMHUIIBTOHOBBIX
CUCTEM, HeJIMHEHHbIe qu(depeHlInaIbHble YPaBHEHUS C MAJIbIMU [TapaMeTpaMu st
MOJICJIUPOBAaHUS OUOMPOIIECCOB, Jpyrue (U3NYECKUE CHUCTEMBbl, OCHOBAHHbIE Ha
NPUHIMIE CTAalMOHAPHOIO JIEMCTBHS (MareMaTHyecKHe BONPOCHI MEXaHUKH,
BAaKOHOMHOW MexaHuku, MexaHuku IllupokxoBa-HamOy, KBaHTOBOW Teopuu Mo,
CTaHAAPTHOM MOJENN, TEOPUU CTPYH) U JPYrMX MPUHLUNAX (HErOJIOHOMHAas
MEXaHUKA, p-aJUYeCKUEe KBAHTOBAas M KIACCHYECKasd MEXAaHHWKH, KaTeropHas
KBAaHTOBAas MEXaHUKa), MEXaHUKA CIUIOIIHOW CpeJibl, BOJHBI IETOHAIIMH, TEYEHUH Tra3a
Y KUJIKOCTH, MaTEMaTUYECKUE BOMPOCH TEMOJMHAMUKHY; ypaBHeHUE fIHra-bakcrepa
JUISl TEOPUU Y3JI0OB W 3alleTUIeHUH, NUCTPUOYTUBHBIX 3aKOHOB B KAaTETOpUSX U B
METO/Ie OOpaTHOM 3aJauyd pPACCESHUS; MaTeMaTUYeCKUe TEOPUU CHUCTEM, TEOpHs
BEPOATHOCTEH, MareMaTU4yecKas CTAaTUCTUKA, HEYETKHE JIOTMKA M MHOXXECTBA I10
3ane, anreOpauueckas TeOMETpUs W TONOJOTUS, TEOPUS BBIYUCIUMOCTH,
KJIACCUYECKUE M KBAHTOBBIC AJTOPUTMBI, TOMOTOIIMYECKHE U KATETOPHBIE MOJECIIH
HEHUPOHHBIX CETEH, TOMOCHI U IPYTHE HE TEOPETUKO-MHOXECTBEHHBIE YHUBEPCYMBI
JUISL MOZEJIMPOBAHUS CHUCTEM, KaTeropuy, NpPOIbI, IIOJIMKAaTErOpud W JApYyTHE
KaTeropHble OOpa3oBaHMsA s MOJACITUPOBAHUS HEWPOHOB M UX CBS3EH B
HEUPOOHONIOTUH U CETEN B IPYTUX 00JIACTSX.
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PaBIleJ'I MaTeMaTU4eCKOM TCOPHUHN CO3HAHUA

B »TOT pasgen moAkiIouaroTCs TakkKe HW3BECTHbIE He(OpMallbHbBIE MOAXOMbI, B
KOTOPBIX  aKIIeHT JeNaeTcsi Ha TMONBITKH  (dopManu3alii  TEOPETHUECKHUX
npencrasinenuid. HampaenenHocte Ha KoHrpecce tembl co3HaHUs (QopMmupyercs
Teopueil co3HaHusi 1o TaHoHu u e€ o0oOmeHuem B padorax HO.M.Manuna,
noaxonamu K.B.Anoxuna, E.E.Butsera, M.E.Mazyposa, B.['JlabyHia u npyrumu
MOJXOaMH, B KOTOPBIX Yxke yHa€rcs Qopmanu3oBarb WIM XOTS Obl  YETKO
chopMyIUpOBaTh ISl MATEMAaTUYECKOTO OCMBICIICHUS aClIeKThl ()EHOMEHA CO3HAHUA,
B YaCTHOCTH, IPOOJIEMbl KBAHTOBaHUs IPABUTALIMU, B TOM UYHUCIIE, B TEOPUU CTPYH U
BenuKoro oOwbenuHeHuss u noaxox PlleHpoysa k ¢eHOMeHy co3HaHMs, ApYyrue
HOAXOAbl K ATOMY (DEHOMEHY, OCHOBaHHbIE Ha (opMamu3Max MaTeMaTUYeCKON
¢usuku (M.b.Menckoro u ap.).

Paznen anrebpandeckoit OMOIOTHUH C
TCHETHYCCKUMHU U OMOXMMHUYECKUMH OCHOBAaMU

I'enom, JIHK, PHK, TteH30pHO-MaTpuyHOE MOJEIUPOBAHUE MOJIEKYJISIPHO-
FEHETUYECKUX CUCTEM M HX SMEPHKEHTHBIX CBOWCTB (MaTpuyHas T'€HETHKA),
TEH30pHBIC TPOM3BEJCHUS B CHUCTEMaX MHOTOMEPHBIX KOH(HUTyparMOHHBIX
MPOCTPAHCTB  PA3BHUBAIONIUXCA MHOTOTAPAMETPUUYECKUX Tell, OUONOTHYECKUN
Tyalin3M «CTOXACTHKa-IETEPMUHU3M», YHUBEpPCAJbHbIE MpPaBWIa CTOXaCTHUYECKOU
opranuzanuu JJHK, remranst 6uonorus, moMexoyCToHYuBOCTh 1 MHOTOKAHAIBHOCTh
neperayd TeHETHYEeCKOM HH(pOpMaluy, METOAbl anredpanyeckod rojorpadpuu B
aHanM3e  TIEHEeTMYECKHMX M  HacleayeMbIX  (U3HOJOTUYECKHX  CTPYKTYp,
OMOpE30HAHCHI, MOJICTUPOBAHUE PE30HAHCHBIX B3aUMOJIEHCTBHUI B OMOJIOTHH, TTOUCK
PE30HAHCHOM Tepeayd CUTHaJOB B OWOJIOTMH, 3J€KTPOMAarHUTHBIE PE30HAHCHI B
OMOJOTMYECKUX MaKpOMOJIEKyJaX, KBaHTOBas Ouoiorusi, ¢GopMaiu3Mbl KBAHTOBOM
MEXaHUKM W KBaHTOBOM HH(OPMATUKU B MOJAETUPOBAHUM TE€HETUYECKUX CHUCTEM,
aToMbl B MOJIeKyJax 1o beinepy, cBoiCTBa OMOMOJIEKYI, KaK OMOCUCTEM; IKCITPECCHUs
reHOB W ()EHOTHI; CTBOJIOBBIC KIETKH U PACKPBITHE TEHETHMYECKOW WHGOpMAINH,
OMO-aHTEHHBIE PEIICTKH M YHEPro-uHGOPMAIMOHHAS HBOJIOIMS, TCH30PyHUTAPHbBIE
npeoOpa3oBaHusi, COJTUTOHBI B OMOJIOTHH, alredpandecKkue Mojenu MopdoreHesa u
OnopuTMOB, (PpakTasibl, anreOphl THIIEPKOMIUICKCHBIX YUCET W WX pPACIIUPEHUUN B
MOJIENAX (PU3HOJIOTUYECKHX CTPYKTYp, TMIEpOOIMYECKas T€OMETPHUS B MOZEISIX
¢usnonornyeckux (EHOMEHOB, OCHOBHOM Tnicuxopu3nueckuil 3akoH Bebepa-
dexHepa, aHAIU3 TEeHETUUYECKOT0 MHTEJJIEKTA, OTHOIIECHUS MY3bIKaJIbHOW TapMOHUU
B MoJIeKyIsipHbIX nmapamerpax JHK, Bkiatouenne Teopetrnueckoit 6Moa0ruu B 00JacTh
Pa3BUTOTO MAaTEMaTUYECKOTO €CTECTBO3HAHUSI.

PEBI[GJ'I HNCKYCCTBCHHOI'O MHTCJIJICKTA

9KCH€pTHBI€ CUCTCMbI, IPCACTABIICHHC 3H21HPII>1, HCKYCCTBCHHBIC HeﬁPOCTCH,
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MallMHHOE 00y4YeHHe, U3BJICUCHNE 3HAHUM U3 JaHHBIX, bigdata, MHXKEHEpHUs 3HAHUH,
OailecoBcKue ceTH, pemiarenu, ucuucieHus [locra, meton pesomronuii PoOnHCOHa,
obparueiii  Meron C.FO.MacnoBa, J-ucuucnenume C.H.BacunwseBa, JICM-Mmeron
B.K.®uHHa, HEKIACCUYECKUE JIOTMKH, METOJBI AaBTOHOMHOIO  aJalTUBHOTO
ynpasinenus, anreopel Kmuddopna wu pacnosnaBanue o00pa3oB, MNPUIIOKEHUS
3aJ1a4HOTO TOAX0/A B MAareMaruKe B MCKYCCTBEHHOM MHTEJUIEKTE, CEMAaHTHUYECKUU
BEPOSATHOCTHBIN BBIBOJl, MAHUITYJSTOPHI M METOABI alreOpanvecKkold TeOMETpUU B
N, kBaHTOBBbIC BHIYKMCICHUS U KBAHTOBBIE KOMIIBIOTEPHI, KpunTorpadus, 3anmra
nH(popMalnK, KBAaHTOBbIE KaHaJIbl CBSI3M, MHOTOAreHTHBIE CUCTEMbI, HCKYCCTBEHHBIC
o0lIecTBa, UCKYCCTBEHHAs U3Hb, O€3III0IHbIE MPOU3BoaCcTBa, N Kak MHCTpyMEHT
JUIsl  pelieHus npobimem  uenoBeka; WM B MenuuuHe M BETEpUHAPUU;
TenekoMMyHuKaluu, uatepHer u WMU; tectel Thtopunra; ocobennoctu MU nns
arporpoOMBIIIJIEHHOTO KOMIUIEKca; mpobnema goBepuss k WU, mpaBoBbie u
IOpUJAMYECKHME AaCIeKThl pa3BUTHS U BHenpenuss WM B Ipou3BOACTBO U
OOIIECTBEHHYIO MPAKTUKY; OCCIUIIOTHBIN TPAHCIIOPT, MHTEIJICKTYaJHbIE MPOTE3bl U
KHOOpru M Apyrue Buiabl TexHomoruit MU, 3ammra audHOM MHGOpPMAIUU C TOYKH
3pEHHs MPaBOBOM OICHKM W 3aKOHOJATENIbCTBA; HajeleHue roHuToB WA
MPaBOCYOBEKTHOCTHIO;  IU(MPOBON  TpaHCOpMAIIMK  CIIOKHO-OPTaHU30BAHHBIX
cucteM, 00 UWHTEIUIEKTyaldbHbIX JBOWHUKAX OpraHU3allMii; HCIOJb30BaHUE
MAaT€MaTUYECKOW CTaTUCTHKH U APYTUX MAaTeMaru4eCKUX METOA0B B Bompocax M.

Paznen pusnonorun u HeMpoOUoIOTUU

Opranu3m Kak aHcamOIb B3aUMOJEHCTBYIOMIMX (PYHKIIMOHATBHBIX CHUCTEM,
CHUCTEMOKBAHTHI, MOJCUCTEMBI FEMOCTa3a, MOANEPKAHKUS ONTUMAJIBHOTO JAaBJICHHS,
ph-KpoBH © Jp., HEHPOMEAMATOPHI, OIEepekaroniee MOAKPEIUICHHE, aKIIeTToOP
pe3ysibTara JACUCTBUSI U DJIEMEHThl CO3HAHMS, MEXKJIETOYHAs KOMMYHUKAIIUS,
CITaiKOBasl M HECIAMKOBAasi aKTUBHOCTh HEUPOHOB, HEMPOXMMUYECKAsA OpPraHu3alus 1
MOJICKYJISIPHBIE MEXaHU3MbI CIEIU(PUUECKON NESITEIHbHOCTH MO3ra U OTICIBHBIX
HEPBHBIX KJIETOK; MOJICKYJIIpHAsl, KJIETOUYHAsi U CUCTEMHas HEHPOOUOIOTHS TTaMSTH,
TEOpUsl TaMsITH U €€ OHOJIOTMYECKUX OCHOB, BHU3yaiu3alus (QyHKIIMOHATLHBIX
CUCTEM B MO3re; (PU3MOJOTUSl 3aBUCHMOCTEH, DHAOTEHHAsl OMHOWIHAs CHUCTEMa,
MOJKPEIUICHue Tpu  OOydYeHUH, OOBEKTUBM3ALMS COCTOSIHUSI YE€JOBEKa C
WCTIOJIb30BAHUEM TOAKPEIUISIIOIINX CTUMYJIOB; B3aUMOJICHCTBUE B LIEHTPAJIbHBIX M
nepudepruIecKux oTIIenax HEWPOXUMHUYECKHUX CUCTEM, pa3IenEHHBIX
remMatodHIehaTnueckuM OapbepoM; IIEHTpajbHbIe M TepudepuuecKue MeXaHU3MbI
WHIUBUY aJIbHO-TUIIOJIOTUYECKUX OCOOCHHOCTEW NPHUHATHS PEIICHHS B TMPOIECCce
aKTUBHOTO BBIOOpa CyOBEKTOM YCIOBUNM W CIOCOOOB JIOCTHKEHHUS TIOJIE3HOTO
pesyabrara; HeHpo(pU3noIOTHIECKUE MPOIIECChl BEIOOpPA W MPUHATHS PEIICHUN MpU
COBMECTHOM  JEATENbHOCTH  JIIOoACH,  HEeUpoPU3MOIOTHYECKHEe  MEXaHU3MBbI
LEJICHAPABJIECHHOTO MTOBEJICHUS KABOTHBIX, MHTEpIIpeTaus
ANIEKTPOIHIE(DATOrpaMM KOPKOBBIX U TMOAKOPKOBBIX CTPYKTYpP TOJOBHOTO MO3Ta;
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aKTUBHOCTH OTJICJBHBIX HEHPOHOB, HEHPO(PHU3NOIOTHYCCKHE, HECHPOXMMHYCCKUE M
MOJIEKYJISIpHBIE MEXaHU3MBI JOMUHUPYIOIIEH MOTHBAIIUH, Kak
CUCTEMOOPTaHU3YIOIIET0 KOMIIOHEHTA IIeJICHANPABICHHOTO TOBEACHUS; MpsMas U
JUCTAHIIMOHHASL DJIEKTPO- M XEMOCTHUMYJISIIIUU TIOJKOPKOBBIX CTPYKTYp MO3Ta;
HAIPABJIICHHOE BO3JICHCTBUE HA TMOBEJAEHUE IMyTeM WMMYHU3AIMA >KUBOTHBIX
«XUMEPHBIMID) NEeNTUIAMU; CHUCTEMHBIC MEXaHU3MBI dbopmupoBaHus
HYMOIMOHATILHOTO CTpecca, MHANBUAYATbHOW YCTOMYMBOCTH OpPTaHU3Ma K Pa3BUTHIO
HETaTUBHBIX ITOCJICACTBUN BO3JACHCTBUSA SKCTPEMANBHBIX (HDaKTOPOB; HHIAOTCHHBIC
OMOJIOTHYECKH aKTHBHBIC BEIIECTBA, MMMYHOMOTYJISITOPBI, IETITU/IHBIC COCTUHEHUS U
HEHPOTOPMOHBI; HEJICKapCTBEHHAsT peaduauTaus (YHKIIMOHAIBHOTO COCTOSHUS
CIIOPTCMEHOB, (PU3HUOJIOTHS CIIOPTA; TaJaMyC KaKk KOMMYTAaTop CHUTHAaJOB B MO3Te,
oOpaboTka wHpOpPMAIMKM B CETYATKE IJla3a, MOIVIOMICHHE (POTOHOB W CITyTaHHbBIC
KBaHTOBbIE COCTOsIHUS; matonormdyeckue cucreMbl no [LH. KpsikxanoBckomy;
CUCTEMHBIM moaxon K JokomormsM mno H.A. bepHmTeliny; HelpoOuoiorus
pacTeHul, HHTEIJIEKTyaJIbHbIE CBOMCTBA KMUBOTO (KUBOTHBIC, PACTCHHMSI, OAKTEPHUN).

Paznen aneMeHTHOM 6a3bl U AIEKTPOHUKHU

KBantoBas ¢usmka TBepaoro tena, MmoBepxHOCTH DepMmu, p-n-mepexoibl,
TpaH3uctopbl, TexHojgorun KMOIL, HelipomopdHbIE BBIYUCIUTENN, CHANKOBAS
MOJIeJIb  HEMpOHA;  BBIYMCIWTEIbHBIE  APXUTEKTYphbl, (OHHEHMAHOBCKMA U
HEUPOCETEBOU MOAXOABI, APXUTEKTYPbl HA MEMPUCTOPHBIX YCTPOKCTBAX, IKOCHCTEMBI
U cpenbl pa3paboTku Heupocered ((PppedMBOPKHU, KOMIWISTOPBI, TPAHCISATOPHI,
KOHBEPTEPhI, OMOIMOTEKH), HHEprodPdexTuBHass ObICTPOACUCTBYIONMIAS MNaMSATh,
IIPOLIECCOPBI 11 HEUPOCETEBBIX BBIYMCICHUNM, HEUPOCETH HAa CIAHKOBOM MOIEIU
HEHPOHA, AHAJIOTOBBIE BBIYMCIWTEIN C MMMTALMEN CHUHAIICOB HAa MEMPHCTHBHBIX
AJIEMEHTaX, peajin3alys BBIYMCICHUN B MaMsTH, MUKPO- U HAHOYMIIBI, MHTEp(QEIC
YeJI0BEK-KOMIIBIOTEP, KHOOPTH.

Paznen MammHe 1 MEXaHU3MOB,
npunoxenn B AIIK u npyrux orpacisax

MexaHuKa Tell, CONPOTUBIEHUE MAaTEPUAIIOB, MAILIMHbBI U MEXAaHU3MBbI, pOOOTHI U
MaHUIYJAATOpbI, uX ocHaumieHue MUW; o0coOeHHOCTH — arpapHbIX  MalllMH,
B3aWMOJICUCTBYIOIIUX C IIPOAYKTUBHBIM JKHUBBIM, LIENOYKA «I€HOM - TEOpUs
OMOMAIICUCTEM, pelarenu, N1 - CeJIeKIUs - IIPOEKTUPOBAHUE
CEJIbCKOXO3AMCTBEHHBIX MAallWH», KAaK OCHOBAa i1 COBPEMEHHOIO ITIOHUMAaHUSA
arpapHoOil MalHbl U €€ Ha3HaueHus, OecUIOTHbIE TpaHcopTHeIe cpenacTsa B AlIK,
IPUMEHEHUE HCKYCCTBEHHBIX HEHPOHHBIX CEeTel IIyOOKOro OOydeHHsi U METO/I0B
aBTOHOMHOT'O aJIalTUBHOTO YIPAaBIEHUS, IU(PPOBU3ALNS arpapHOTO NMPOU3BOJCTBA;
OCOOCHHOCTH arpapHbIX CHUCTEM, B TOM YHCJE, BKIIOYAIIUX CEJIbCKUM COIMYM,
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BBICIIIME  pPACTEHHUS KAaK  OCHOBA  CEJIbCKOXO3SMCTBEHHOTO  IPOM3BOJICTBA,
HEUPOOHMOJIOTHS paCTeHUH, MOTEHIIMANIBI ACHCTBUS U HEUPOMEIUATOPhI B PACTCHUSX,
MHTEJUIEKT PACTEHUM M €ro MCIOJIb30BaHUE B MPOU3BOJICTBE, WHIWBUIYaTbHbIN
MOAXOA K MNPOAYKTHUBHBIM >KMBOTHBIM W PacTEHHMsIM C Hcmnojib3oBanueM WU u
cuwibHOro WU; 31IeKTpOMarHMTHOE BO3ICHMCTBHE HAa J>KUBOTHBIX M PACTCHUSA B
IIPOIIECCE  arpoINpPOM3BOJICTBA, arpoKMOOprd B peajdu3anud  OMOMAIICHCTEM,
cucTeMooOpa3yromuii  ¢akrop IS arpocucteM, cucTteMHbii momxom B AIIK,
OCHOBAHHBIN Ha TEOPUU OMOMAIIICUCTEM.

Pa3nen metogonoruu u ¢punocopuu MU

dunocodus HMCKyCCTBEHHOTO HHTEIJIeKTa, MaimuHbl KopcakoBa, ba0umxka,
000011IeHHbIE TeCThl ThIOPUHTa, MUPOBO33PEHUECKUE U METOA0IOrHYecKue QyHKIIUU
bunocopckux  MccIeNOBaHUNM  UCKYCCTBEHHOTO HHTEJUIEKTa, Pa3HOBUIHOCTH
HMCKYCCTBEHHOTO MHTEJUICKTA, CJIa0bIi, CHIIBHBIM, THOPHUIHBINA, TI100abHBINA, OOIINH
NN, cospemennbsie npoexktsl MM kak peanusamus yHHUBEPCAIBHOIO CIEKTpa
KOTHUTUBHBIX  ()EHOMEHOB  BUTAJbHOTO, MEHTAJIBHOTO, TMEPCOHAIBHOTO U
COIIMAJIBHOTO COJIEP’)KaHWSI B KOMIIBIOTEPHBIX CHCTEMax aBaTrapoB, pPOOOTOB,
KHOOProB; KiacCHUecKue moaxoasl K pazsututo UU: noruueckuii, anredpandyecku,
CEMUOTHYECKUH, HeWpoceTeBol, crTparerun pas3Butuss MU (koHULenTyanbHBIN,
TE€PMEHEBTUYECKUM, (heHOMEHOIOTUYECKUH, CJII0’)KHOCTHBIN TTO/IXO/IBI),
oOmeduinocopckre BOMPOCHl BO3MOXHOCTU U TPEMATCTBUS K MareMarH4yeCKOMY
MOJICIUPOBAHUIO MEHTAJBHBIX IMPOIECCOB, PEIICHUS TPYIHON MPOOIeMbl CO3HAHUS,
BO3MOXXHOCTU U TMPEMmSITCTBUS K (opmanuzanuu (HEeHOMEHa CO3HAHUSI JKUBBIX
OpraHu3MOB, HEOOXOAMMOW Mg peanuzanuu OmoHudeckoro mnoaxona k MM B ero
Pa3HOBHUIHOCTSX cUiIbHOTO Win obuiero MM; Beicokue ryMaHuTapHbIe TEXHOJIOTUU U
METaBCEJICHHBIE.
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Appendix 6
to the order of the Russian Academy of Sciences
dated January 19, 2023 No. 10007-46

MR RIELEE 2023 4F 1 H 19 H
5 10007-46 552 [15% 6

The main topics and organizational principles
of the World Congress "Systems Theory, Algebraic lology,
artificial intelligence: mathematical foundations and applications"

1. The theme of the World Congress "Systems Theory, Algebraic Biology,
Artificial Intelligence: Mathematical Foundations and Applications" is focused on the
areas that correspond to its name.

2. The Congress is held at least once every two years.

3. Proceedings of the Congress are published under the auspices of the
Presidium of the Russian Academy of Sciences (Scientific Council of the Russian
Academy of Sciences on the methodology of artificial intelligence and cognitive
research, etc.).

4. Between congresses, the topics are taught by the International
Interdisciplinary Seminar "Algebraic Biology and Systems Theory" in parallel and /
or in conjunction with the seminars of the Scientific Council of the Russian Academy
of Sciences on the methodology of artificial intelligence and cognitive research of the
Russian Academy of Sciences, with other seminars of the institutes of the Russian
Academy of Sciences, domestic and foreign universities.

5. The “systems theory” in the name of the Congress refers to the science of
sciences, as it is recognized for systems theory, while, first of all, it refers to systems
theories based on the concept of a system-forming factor (as that force, according to
P.K. Anokhin , which from a disparate form for a certain “goal, useful result”, etc. a
system that achieves this “goal”): the theory of functional systems, biomachsystems,
category theory of systems, as well as numerous varieties of mathematical theories of
systems. The mathematical foundations of the listed systems theories (and other
topics of the Congress) require the most fundamental and even undeveloped sections
of mathematics, which are discussed below (paragraph 7 of this appendix). The
scientific concept of a system, which can be formalized to varying degrees, originated
with biologists and neurophysiologists, systems theory provides a bridge connecting
neuro and biochemical research with the physiology of whole organisms, covers the
deep issues of neurobiology and physiology presented at the Congress. Extensive
section , presented at the Congress, interdisciplinary, based on strictly mathematical
methods, generated by the problem approach of A.N. Kolmogorov and A.I. Maltsev
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to mathematics, developed by the school of Yu.L. Ershov and S.S. Goncharov and
combined with the theory of functional systems, although related to systems theory,
but covers virtually all topics of the Congress, including artificial intelligence. In
addition to formalized systems theories, intuitive systems theories are presented at the
Congress, in which attempts are made to at least partially formalize them. The listed
systems theories are included in the topics of the Congress from the vast variety of
systems and systems approaches.

By “algebraic biology” in the title of the Congress, we mean a new strictly
mathematical science that analyzes the genome (and the properties of biomolecules,
including on the basis of categorical systems theory) in order to predict (“calculate™)
the properties of organisms developing from the genome. Algebraic biology is based
on matrix genetics, discovered by Doctor of Physical and Mathematical Sciences
S.V. Petukhov and developed by him and his colleagues. Undoubtedly, algebraic
biology is one of the mathematicized branches of biology and neurobiology, it has
practical outputs for modeling the intellectual properties of bioobjects, that is, outputs
for artificial intelligence. Like algebraic geometry, algebraic biology is a well-defined
science with its own subject and methods (algebras, monoidal categories, etc.), in
contrast to the current concept of "mathematical biology", which is a rather eclectic
set of mathematical techniques that turned out to be useful for certain issues in
biology. Thus, the Congress serves to promote new promising areas, the formation of
their conceptual apparatus and terminology, in particular, algebraic biology.

The term “artificial intelligence” (hereinafter referred to as Al) in the title of the
Congress refers to the concept of a model of natural intelligence, as completing the
following chain of a “smart machine”: a person (living being) and his intellectual
properties - one or another mathematical model of a person (his individual
subsystems and properties, including intellectual ones) - software (computer)
implementation (with its limitations) of a mathematical model - electronic circuits of
the program modules of the model - a robot (smart machine, etc.) or other actually
functioning object with built-in indicated electronic circuits of models of intellectual
properties. In other words, Al is considered as an image of a certain “morphism”
from the totality of living organisms with intellectual properties into the totality of
possible “smart machines” containing built-in and programmed models of the
intellectual properties of living organisms. Of course, such an understanding of Al
does not reflect all available approaches, but it provides the possibility of
mathematical formulations and hopes for solving the emerging mathematical
problems of Al. The field of Al is extremely wide, from the blind belief that
intelligence is “itself born from big data” in deep learning artificial neural networks,
to the skeptical and scientifically sound opinion that such Al is not yet a science.

The very extensive interdisciplinary material of the Congress is comprehended
on a single platform of the philosophy of artificial intelligence, logic, Turing tests,
etc. as relatively formalized parts of many philosophical approaches to intelligence,
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consciousness, and systems theory. The philosophical methodological platform of the
Congress is provided by the outstanding scientists of the Scientific Council of the
Russian Academy of Sciences on the methodology of artificial intelligence and
cognitive research.

The term “applications” in the title of the Congress refers to the most diverse
applications of systems theory, algebraic biology, artificial intelligence in practice, in
mechanics, the theory of machines and mechanisms, but first of all, applications in
the agro-industrial sector, the most extensive, including in the territorial sense,
covering production relations and technologies, as well as rural society. The most
important feature of the agricultural sector, which distinguishes it from other sectors
in terms of the topics of the Congress, is that here, unlike, for example, mechanical
engineering or the military-industrial complex, there are living objects as an integral
part of agricultural systems, and, in fact, are presented in an integrated among
themselves all other economic and social branches (including mechanical
engineering), which corresponds to the interdisciplinary nature of the Congress. It
should be emphasized that the specified term “applications” is conditional in relation
to the agro-industrial complex, in view of the sections of full-fledged agricultural
science, including the theory of sectoral machines and mechanisms, not limited to the
theory of machines and mechanisms in other industries, biology and physiology of
higher plants, sections of social sciences that have the specifics of rural society .

6. Simultaneous translation of reports and speeches of the Congress into
Russian, English and Chinese is carried out.

The Congress is supposed to be held within 5 days (the first Congress - from
June 26 to June 30, 2023), if necessary, the online part can be extended to submit all
reports and messages accepted at the Congress, take into account time shifts of
different regions and other reasons.

Information support of the Congress is carried out by the following journals:
Biosystems, Biomashsystems, Journal of Behavioral and Brain Science, Philosophy
of Science and other journals.

7. Brief list of topics of the Congress

The listed topics and areas of science bear the emphasis of interdisciplinary
interaction within the chain: "fundamental mathematics - physiology, neurobiology -
building models of living things, including modeling of intellectual properties -
artificial intelligence - applications in the agro-industrial complex and other
industries", implemented on the basis of a systematic approach and comprehended on
the platform philosophy of artificial intelligence and others, allowing at least partial
formalization of areas of philosophy.

Branch of mathematics and mechanics

Mathematical logic, categorical and non-classical logics, category theory,
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univalent foundations of mathematics, Hamiltonian, dynamical systems, group
methods of differential equations and orbit theory in representation theory,
integrability and non-integrability of Hamiltonian systems, nonlinear differential
equations with small parameters for modeling bioprocesses, other physical systems,
based on the principle of stationary action (mathematical questions of mechanics,
vakonomic mechanics, Shirokov-Nambu mechanics, quantum field theory, standard
model, string theory) and other principles (nonholonomic mechanics, p-adic quantum
and classical mechanics, categorical quantum mechanics), mechanics continuous
medium, detonation waves, gas and liquid flows, mathematical questions of
hemodynamics; the Yang-Baxter equation for the theory of knots and links,
distributive laws in categories and in the method of the inverse scattering problem,;
mathematical system theory, probability theory, mathematical statistics, fuzzy logic
and Zadeh sets, algebraic geometry and topology, computability theory, classical and
quantum algorithms, homotopy and category models of neural networks, topoi and
other non-set-theoretic universes for system modeling, categories, props,
polycategories and other categorical formations for modeling neurons and their
connections in neuroscience and networks in other areas.

Branch of the mathematical theory of consciousness

This section also includes well-known informal approaches, in which the
emphasis is on attempts to formalize theoretical concepts. The focus on the Congress
of the topic of consciousness is formed by the theory of consciousness according to
Tanoni and its generalization in the works of Yu.l. Manin, the approaches of K.V.
Anokhin, E.E. Vityaev, M.E. Mazurov, V.G. which it is already possible to formalize
or at least clearly formulate for mathematical understanding aspects of the
phenomenon of consciousness, in particular, the problems of quantization of gravity,
including in string theory and grand unification and R. Penrose's approach to the
phenomenon of consciousness, other approaches to this phenomenon based on
formalisms of mathematical physics (M.B.Mensky and others).

Branch of algebraic biology with
genetic and biochemical bases

Genome, DNA, RNA, tensor-matrix modeling of molecular genetic systems and
their emergent properties (matrix genetics), tensor products in systems of
multidimensional configuration spaces of developing multi-parametric bodies,
biological dualism "stochastics-determinism", wuniversal rules of stochastic
organization of DNA, gestalt biology, noise immunity and multichannel transmission
of genetic information, methods of algebraic holography in the analysis of genetic
and inherited physiological structures, bioresonances, modeling of resonant
interactions in biology, search for resonant signal transmission in biology,
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electromagnetic resonances in biological macromolecules, quantum biology,
formalisms of quantum mechanics and quantum informatics in modeling of genetic
systems, atoms in molecules according to Bader, properties of biomolecules as
biosystems; gene expression and phenotype; stem cells and disclosure of genetic
information, bio-antenna lattices and energy-informational evolution, tensor unitary
transformations, solitons in biology, algebraic models of morphogenesis and
biorhythms, fractals, algebras of hypercomplex numbers and their extensions in
models of physiological structures, hyperbolic geometry in models of physiological
phenomena, the basic psychophysical law of Weber-Fechner, the analysis of genetic
intelligence, the relationship of musical harmony in the molecular parameters of
DNA, the inclusion of theoretical biology in the field of developed mathematical
natural science.
Section of artificial intelligence

Expert systems, knowledge representation, artificial neural networks, machine
learning, knowledge extraction from data, bigdata, knowledge engineering, Bayesian
networks, solvers, Post calculus, Robinson's resolution method, S.Yu.Maslov's
inverse method, S.N.Vasiliev's J-calculus , JSM-method of V.K. Finn, non-classical
logics, methods of autonomous adaptive control, Clifford algebras and pattern
recognition, applications of the task approach in mathematics in artificial intelligence,
semantic probabilistic inference, manipulators and methods of algebraic geometry in
Al, quantum computing and quantum computers , cryptography, information security,
quantum communication channels, multi-agent systems, artificial societies, artificial
life, deserted industries, Al as a tool for solving human problems; Al in medicine and
veterinary medicine; telecommunications, internet and Al; Turing tests; features of Al
for the agro-industrial complex; the problem of trust in Al, legal and legal aspects of
the development and implementation of Al in production and social practice;
unmanned vehicles, intelligent prostheses and cyborgs and other types of Al
technologies, protection of personal information in terms of legal assessment and
legislation; empowering Al units with legal personality; digital transformation of
complex-organized systems, about the intellectual twins of organizations; the use of
mathematical statistics and other mathematical methods in matters of Al

Section of Physiology and Neurobiology

The body as an ensemble of interacting functional systems, system quanta,
subsystems of hemostasis, maintenance of optimal pressure, blood ph, etc.,
neurotransmitters, advanced reinforcement, action result acceptor and elements of
consciousness, intercellular communication, spike and non-spike activity of neurons,
neurochemical organization and molecular mechanisms of specific activity of the
brain and individual nerve cells; molecular, cellular and systemic neurobiology of
memory, theory of memory and its biological foundations, visualization of functional
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systems in the brain; physiology of addictions, endogenous opioid system,
reinforcement in learning, objectification of the human condition using reinforcing
stimuli; interaction in the central and peripheral parts of neurochemical systems
separated by the blood-brain barrier; central and peripheral mechanisms of
individual-typological features of decision-making in the process of active choice by
the subject of conditions and ways to achieve a useful result; neurophysiological
processes of choice and decision-making in the joint activity of people,
neurophysiological mechanisms of purposeful behavior of animals, interpretation of
electroencephalograms of cortical and subcortical structures of the brain; activity of
individual neurons, neurophysiological, neurochemical and molecular mechanisms of
dominant motivation as a system-organizing component of goal-directed behavior;
direct and remote electrical and chemical stimulation of subcortical structures of the
brain; directed influence on behavior by immunization of animals with "chimeric"
peptides; systemic mechanisms of formation of emotional stress, individual resistance
of the organism to the development of negative consequences of exposure to extreme
factors; endogenous biologically active substances, immunomodulators, peptide
compounds and neurohormones; non-drug rehabilitation of the functional state of
athletes, sports physiology; thalamus as a switch of signals in the brain, information
processing in the retina, absorption of photons and entangled quantum states;
pathological systems according to G.N. Kryzhanovsky; a systematic approach to
locomotion according to N.A. Bernstein; neurobiology of plants, intellectual
properties of living things (animals, plants, bacteria).

Section of element base and electronics

Quantum solid state physics, Fermi surfaces, p-n junctions, transistors, CMOS
technologies, neuromorphic computers, neuron spike model; computational
architectures, von Neumann and neural network approaches, architectures on
memristor devices, ecosystems and development environments for neural networks
(frameworks, compilers, translators, converters, libraries), energy-efficient high-
speed memory, processors for neural network computing, neural networks based on a
neuron spike model, analog computers with synapse imitation on memristive
elements, implementation of calculations in memory, micro- and nanochips, human-
computer interface, cyborgs.

Section of machines and mechanisms,
applications in the agro-industrial complex and other industries

Body mechanics, strength of materials, machines and mechanisms, robots and

manipulators, their Al equipment; features of agricultural machines interacting with a
productive living, the chain "genome - biomachsystems theory, solvers, Al - selection
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- design of agricultural machines" as the basis for a modern understanding of the
agricultural machine and its purpose, unmanned vehicles in the agro-industrial
complex, the use of artificial neural networks of deep learning and methods of
autonomous adaptive management, digitalization of agricultural production; features
of agricultural systems, including those including rural society, higher plants as the
basis of agricultural production, plant neurobiology, action potentials and
neurotransmitters in plants, plant intelligence and its use in production, individual
approach to productive animals and plants using Al and strong Al ; electromagnetic
impact on animals and plants in the process of agricultural production, agro-cyborgs
in the implementation of biomachsystems, a system-forming factor for agrosystems, a
systematic approach in the agro-industrial complex based on the theory of
biomachine systems.

Al Methodology and Philosophy Section

Philosophy of artificial intelligence, Korsakov machines, Babbage, generalized
Turing tests, ideological and methodological functions of philosophical studies of
artificial intelligence, varieties of artificial intelligence, weak, strong, hybrid, global,
general Al, modern Al projects as a realization of a universal spectrum of cognitive
phenomena of the vital, mental, personal and social content in computer systems of
avatars, robots, cyborgs; classical approaches to the development of Al: logical,
algebraic, semiotic, neural networks, strategies for the development of Al
(conceptual, hermeneutical, phenomenological, complexity approaches), general
philosophical questions of the possibility and obstacles to the mathematical modeling
of mental processes, solving the difficult problem of consciousness, opportunities and
obstacles to the formalization of the phenomenon the consciousness of living
organisms, necessary for the implementation of the bionic approach to Al in its
varieties of strong or general Al; high humanitarian technologies and metauniverses.
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PykoBoacTBo OpranusannoHaoro komurera Konrpecca -
Leadership of the Congress Organizing Committee

AERHERREGEE

Conpeoceoamenu Opzanuzayuonnozo komumema Konepecca
Co-Chairs of the Congress Organizing Committee

AERHEEREHEEE

Aamommmn C.M., akanemuk PAH, Poccus

T'onuapos C.C., akanemuk PAH, Poccus

Epmos FO.JI., akanemuk PAH, Poccus

KansieB U.A., akanemuk PAH, Poccus

Ko3aoB B.B., akagemux PAH, Poccus

Jlauyra 10.®., akanemuk PAH, Poccus

JlekTopckmii B.A., akanemuk PAH, Poccus

JlooaueBckui S1.I1., akanemux PAH, Poccus

OctpoBckuit M.A., akanemuk PAH, Poccus

ITanyenko B.S1., akagemuxk PAH, Poccus

CemenoB A.JL., akanemuk PAH, Poccus

Trkauyk B.A., akanemuk PAH, Poccus

Xaopuena T.S., akanemuk PAH, Poccus

Yepuousanos B.U., akagemux PAH, Poccus

Zhang Jiping, akanemuk Kuraiickoil akagemun Hayk, Kuraii

Rajan E. G. President Pentagram Research Centre, Unaus

Ka3zakeBuu ILII. wi.-xkopp. HanmonaneHOM akagemun Hayk benmapycu,
benapyce

Poros U.U., [Ipencenarens Komuccnu no mpasam uenoBeka npu [Ipesunente
Pecnyonuku Kazaxcran, Kazaxctan

CanpoB A.X. akageMuk AkajieMuu HayK Y30ekucTaHa, Y30eKucTaH

Conpeocedamenu Ucnoanumenvnozo
opzanu3zayuonnozo komumema Konzpecca
Co-Chairs of the Congress Executive Organizing Committee

AREHTREZREHEEE

T'onuapos C.C., akanemuk PAH,
KoauanoB H.A., akanemuk PAH,

Jlauyra FO.®., akanemuk PAH,
JlekTopckmii B.A., akanemuk PAH,
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IHepuos C.C., un.-xopp. PAH

CemenoB A.JL., akagemuxk PAH,
Cynaxkos C.K., un.-xopp. PAH

Cexpemapuam Konzpecca
Congress Secretariat

AEWEE

TonokonnukoB I.K., pykoBomutens Cekperapuara, Yy4EHBIM CeEKpeTapb
Konrpecca, HCMHMU PAH, Poccus

BurtsieB E.E., yuénniii cekperapp Konrpecca, @enepanbHOe rocy1apCTBEHHOE
OromxeTHOe yupexaeHue Hayku Muctutyr wmaremaruku um. CJL. CobGonesa
Cubupckoro otaenenust Poccuiickoit akagemuu Hayk, Poccus

KaosbiToB ILII., yuénsiii cekperapb Konrpecca, MHCTUTYT 3aKOHOAATENBCTBA U
CpaBHUTEIBHOIO mpasoBeneHuss Ipu IlpaBurenscrBe Poccuiickonn @Penepauuu,
Poccus

MapxkoB B.B., yuénsiii cekperapp Konrpecca, denepanbHoe rocy1apcTBEHHOE
OrOKETHOE yupexJeHne Hayku Maremarndeckuid uHCTUTYT UM. B.A. CrekioBa
Pocculickoi akagemuu Hayk, Poccus

TeabmunoB O.A., yu€nbii cexkperapp KoHrpecca, yd4eHbIi CEKpeTapb
Hayunoro coBera PAH "KBanrtoBbie TexHonoruu", Poccus

Z.B. Hu, Chairman of MECS Publishing House, Executive Chairman of
RAMECS Association, Kurai

Pradeepthi K.V., University of Hyderabad Campus, Gachibowli, Hyderabad,
Nnuousa
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WORLD CONGRESS

THEORY OF SYSTEMS,
ALGEBRAIC BIOLOGY,
ARTIFICIAL INTELLIGENCE:

mathematical foundation and applications

BCEMWPHBIWM KOHIMPECC

TEOPWUA CUCTEM,
ANrEBPAWMYECKAA BUONOINA,
WCKYCCTBEHHBIN MHTENNEKT:

MamemMamuYecrue OGHOBL! U MpUNOMeHUA

ITPOI'PAMMA

BcemupHoro Konrpecca
«Teopuﬂ cucmem, aﬂzeﬁpauuecmm 6u0ﬂ02u}l, ucxyccmeeuublft
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PROGRAM

World Congress
“Systems theory, algebraic biology, artificial intelligence:
mathematical foundations and applications”

HFAEG
“Fha CHEYE. NTEE: WL

Mockea, Ilpesuoenmckuii 3an PAH (Jlenunckuit np., 32 a)
Moscow, Presidential Hall of the RAS (Leninsky Prospekt, 32 a)

BHF BRI RGN (FIEAE, 32a)

IIpozpammur Cexyuit Konzpecca na caiime
Programs of the Congress Sections on the website

AU EX B & m P iR
https://congrsysalgbai.ru/

26-30.06.2023

Mockea Moscow ZEFRL 2023



26.06.2023

9-00 perucrpanus Y4YacTHUKOB, Oy(deTHOe OOCIyXKUBaHUE, CHHXPOHHBIN
nepeBoa  (pycCKuii-KuTalCKUM-aHIMMUCKUM) registration of participants, buffet

service, simultaneous translation (Russian-Chinese-English) Ef & 2 &350, HBIE.

[FIEEERE (- -30)
10-00 Omxkpoimue Konzpecca Opening of the Congress X & Bi%

IIpe3unent PAH akanemuk PAH
President of the RAS, Academician of the RAS
(iR U T SN 4 et S 4 e
Kpacnuxoe I'A.

Ot HaumonanbHoM akageMun Hayk benapycu
3amectutens [Ipencenarens [Ipesunuyma HAH benapycu akanemux PAH,
wineH-koppecnonneHT HAH benapycu
From the National Academy of Sciences of Belarus
Deputy Chairman of the Presidium of the National Academy of Sciences of
Belarus, Academician of the Russian Academy of Sciences, Corresponding Member
of the National Academy of Sciences of Belarus

A AR TR R B
P 8k A 7 [0 Rk 2 e = 6 TR ) e S Rk AR B R e e . AR R 0 B o R
£ e B L
Ka3zaxeeuu IL11.,

Ot Kuraiickoil akaleMuu HayK
nupekrop Kuraiicko-Poccuiickoro MareMaTnyecKkoro HeHTpa
akanemuk Kuraiickol akaaeMun HayK
From the Chinese Academy of Sciences
Director of the Chinese-Russian Mathematical Center, Academician of the
Chinese Academy of Sciences

2 B BB B
FRECR O 2 AE . T BIREERE R L
Zhang Jiping
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Ot Nnauiickoil HAITMOHAILHON aKageMUM HayK
nupekTop Pentagram Research Centre
From the Indian National Academy of Sciences
Director of Pentagram Research Center
26 B B B SR B
HAAY L EE
Dr. E. G. Rajan

Ot pecny6nuku Kazaxcran u HarmonanbHOM akageMyuy HayK peCcIyOIuKu
Kazaxcran mipu [Ipe3unente Pecniybnmku Kazaxcran
[Ipencenarens Komuccuum no npasam yenoseka npu [Ipesunenre Pecnyonuku
Kazaxcran, wien EBponeickoi KOMHUCCUH 3a IEMOKPATHIO YEPE3 MPABO OT
Kazaxcrana, 3amectuTens ucnoinHuTelnbHoro aupekropa @ouga Iepsoro
[Ipesunenta Kazaxcrana — Enbacer
From the Republic of Kazakhstan and the National Academy of Sciences of the
Republic of Kazakhstan under the President of the Republic of Kazakhstan
Chairman of the Human Rights Commission under the President of the Republic
of Kazakhstan, member of the European Commission for Democracy through Law
from Kazakhstan, Deputy Executive Director of the Foundation of the First President
of Kazakhstan - Elbasy

WA T o R B8 [ o R Bt
Wi LS NERE G . ME B EERHR BN &
B EEE v E T ARSTIR R PR R e BT R
Pozoe U.U.

Ot PecniyOnuku Y306ekuctan u AkajieMuu HayK Y30eKucTaHa
[IepBblii 3amectutens Crnnkepa 3akoHoaarenbHoU nanarel Onuit Maxnuca
Pecnybnuku Y30ekucTan akajieMuk AKajgeMuH HayK Y30eKucTaHa
From the Republic of Uzbekistan and the Academy of Sciences of Uzbekistan
First Deputy Speaker of the Legislative Chamber of the Oliy Majlis of the
Republic of Uzbekistan, Academician of the Academy of Sciences of Uzbekistan

J55 28 ) v LN B N IS5 2% 1) e R e 2
555 25 ) v SN B B sy e ek VAR R — RIRE R R 2& ) v R B B
Cauooe A.X.
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10-30 ITpusemcmeusn Konzpeccy Greetings to Congress [fj A EHE

OTtneneHne HAHOTEXHOJIOTUI U MH(OPMAIIMOHHBIX TexHoJoruii PAH, Buiie-
npesuneHt PAH, akanemuk PAH
Department of Nanotechnologies and Information Technologies of the Russian
Academy of Sciences, Vice President of the Russian Academy of Sciences,
Academician of the Russian Academy of Sciences
AR T RHE e SRR B A AR . BRAR RS B A e e o AR ) 2
ekt
Ilanuenko B.A.

OTneneHne SHEPTETHKHU, MAITUHOCTPOCHHMSI, MEXaHUKH U TIPOIECCOB
ynpasienus PAH akanemnx PAH
Department of Energy, Mechanical Engineering, Mechanics and Control
Processes of the Russian Academy of Sciences, Academician of the Russian
Academy of Sciences
AR AL B REYR . MM AR . S B A A, AR RS e et
Kansaes U.A.

Otnenenune maremarudyeckux Hayk PAH, akanemuk PAH
Department of Mathematical Sciences of the Russian Academy of Sciences,
Academician of the Russian Academy of Sciences
AR TR B MO R, 2R L (AR R e e
Cemenoe A.JL

Otnenenue ¢puzmonornyecknx Hayk PAH akagemuk PAH
Department of Physiological Sciences of the Russian Academy of Sciences,
Academician of the Russian Academy of Sciences
AR TR B AR BB 25 L R SRS B e
Txauyk B.A.

Otnenenue obmectBeHHbix Hayk PAH, akanemuk PAH,
3amecTuTelb npesuaenra PAH
Department of Social Sciences of the Russian Academy of Sciences,
Academician of the Russian Academy of Sciences, Deputy President of the Russian
Academy of Sciences
AR AR e At e R ARER R B et AR BB A B =
Xaopuesa T.A.
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Otnenenue cenbckoxo3saicTBeHHbIX HayK PAH, akanemux PAH
Department of Agricultural Sciences of the Russian Academy of Sciences,
Academician of the Russian Academy of Sciences
AR R e R SERFERAE . AR RS e e

Jooaueeckui A.11.

Hayunsriit coBer PAH o xummueckoit ¢uzuke,
Bunie-npe3ueHT PAH, akanemuk PAH
Scientific Council of the Russian Academy of Sciences on Chemical Physics,
Vice-President of the Russian Academy of Sciences, Academician of the RAS

REE TR 22 AL 2 R B AR R TR R E B =
R 28 TRk 22 B B &
Anoowmun C.M.

Poccuiickoe ¢usmnonorunueckoe odmectro um. M.I1.I1aBnosa PAH,
akanemuk PAH
Russian Physiological Society named after. [.P. Pavlov RAS,
academician of the RAS
ARG a4 . LP. Pavlov RAS, k& kM0 b+
Ocmpoeckuii M. A.

HUW nopmaneuoit ¢pusznonoruu um. I1.K. Anoxuna PAH,
wieH-koppenonaeHT PAH
Research Institute of Normal Physiology named after. P.K. Anokhin RAS,
Corresponding Member of the RAS
WA B AT A3 4 . PK. Anokhin RAS, &% HiRHE B id sl 1
Ilepyoe C.C.

International Research Association of Modern Education and Computer Science,
China (RAMECS), Kurai,

A E B SR B PR e e,
Dr. Z.B. Hu

benapycckuil rocynapCTBEHHBIN YHUBEPCUTET, PEKTOP
Belarusian State University, Rector

SEE S RN 2 8=
Koponv A./1.

MockoBckas rocynapctBeHHas koHcepBaropus um 11.1.HalikoBckoro, pekrop
Moscow State Conservatory named after P.I. Tchaikovsky, rector

R B A7 SR IS P 48] R A 4 Foin 44
Coxkonoe A.C.
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IInenapuvie doknaowvt Plenary reports £ & ZHIRE

11-00 Jlektopckuit B.A., akagemuk PAH, «Cucremsl, Teopun CO3HaHHS,
bunocoduss UCKyCCTBEHHOTO MHTEIUIEKTA, POJb (pOpMaM3aIiuu U MaTEMaTHIECKOTO
MonenupoBanus»  “Systems, theories of consciousness, philosophy of artificial
intelligence, the role of formalization and mathematical modeling” “ &R &t =k FE
i NLREES. BB @B e

11-30 CynakoB C.K., un.-xopp. PAH, «®yHKIHOHAIBHBIE CUCTEMBI, CIOXHAs
CTPYKTYypa akienTopa pesyinbrara aectsus» “Functional systems, complex structure
of the action result acceptor” “THAEIRHL, BEIEAS R ARG MAE”

12-00 YepnouBanoB B.W., akagemux PAH, «buomanicucremsl, poib
cucteMHoro noaxona B AIIK u apyrux orpacisax» “Biomachsystems, the role of a
systems approach in the agro-industrial complex and other industries” “AE¥1'HE R 4%,
RTTIRAE R LAR G S AR AT 2 /R

12-30 TonmoxonnukoB I'K., k.}.-m.H., «Kareropusie cuctembr» "Categorical
systems" “7FHRHT”

13-00 IleryxoB C.B., a.¢.-M.H., «MaTpuuHas reHeTMKa M anreOpanyeckas
ouonorus» "Matrix genetics and algebraic biology" % il {5 22 BlACH 4= 427

13-30 Tonuapo C.C., akagemuk PAH, «3amaunbiii moaxon B MareMaTWKe U
MPUIOKEHUSIX K HCKYCCTBEHHOMY HHTeIieKTy»  "Problem-based approach to
mathematics and applications to artificial intelligence" 3> [ 8 R 8022 7 vk Je H
ENTREETE”

14-00 ButsieB E.E., 0.¢.-Mm.H., «He penykinuonuctckas teopusi co3HaHus» "A

non-reductionist theory of consciousness" “JE1& Jif & ) = ik P 5 7

C 14-30 no 15-00 xode-Opeiik
break, coffee break
R, K

15-00 Anoxun K.B., akagemuk PAH, «Co3HaHue B HEWPOHHBIX THUMEPCETAX)»

"Consciousness in neural hypernetworks" i &8 18 45 % A i) =ik~

15-30 Vmako /I.B., akagemuk PAH, «Apxutekrtypa KOrHUTUBHOM CHCTEMBbI
YeJloBeKa M HMCKYCCTBEHHBIM uHTeIiekT» "Architecture of the human cognitive
system and artificial intelligence" “ NJHEE A1 Z &t BN\ T8 E 284 7

16-00 Kanses WM.A., akamemuxk PAH, «Kak wu3Meputb uUCKyCCTBEHHBII

untesiekt» "How to Measure Artificial Intelligence" “Wlfrlfiij s N T8 &~
16-30 Wenbin Hu, Zhengbing Hu «The Research Progress and Application

of Signed Social Network» (Wuhan University, Wuhan, China) “%% 44 #+ £ 49 4% ) iff
FIERE S JEH
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16-40 Xiao-Jun Yang «A New Hot Problem in Analytic Number Theory» (China
University of Mining and Technology, Xuzhou, China) « i tT #3517 11— {18 57 24 B
ﬁ:ﬁ %»

16-50 Xiaojing Ma «A Gradients Scrutinizer to Thwart Split-Learning Hijacking
Attacks» (Huazhong University of Science and Technology, Wuhan, China) «[H 1F 4}
BB E B R BB BORE L 5 A 4

17-00 CemenoB A.JI., akagemuk PAH, «O0Opa3zoBanue pacuimpeHHON JIUYHOCTU
BeKa HCKyccTBeHHOro mHTeuiekta» "Educating the Extended Personality of the

Artificial Intelligence Age" “#BEATESHAAGERAR

17-30 Dr. E. G. Rajan «On the Notion of Constructive Sets and Function Spaces
in the Framework of Markov’s Mathematico-Logic» (Mumus) [ a5 P] J< B i i
ZURE R SR A B R O M | CRED)

18-00 Max Rempel, Ph.D, «Parallelism of Water Layers and DNA Bases:
Unfolding the Crystallization Origin of Layered Water Structure and its Implication
on Chromatin Dynamics» (San Diego, USA) «/KJ& A1 DNA @ i) ~FAT1E: g
ARTK &3 0 26 b S B e o B B 1 S B R

18-30 Mazypos M.E., 1.¢.-M.H., «O ¢pusuke co3HaHus U €ro GOPMUPOBAHUI

19-00 KobGmsakoB A.A., «Jloruka TBopuectBa - HOBBIE TpPAHCMEPHBIE
orHomenus» “The Logic of Creativity - New Transdimensional Relationships” «£]]
A& 77 R R B A S R AR

19-20 Konuepr - Tpancisanus u3 MOCKOBCKOM rocyqapCTBEHHOW KOHCEPBATOPUU
uMm [I1.M.YaiikoBckoro Concert - broadcast from the Moscow State Conservatory
named after P.I. Tchaikovsky % %4& - mZZlrRER 73 88200 iRk DL P 1. 48
LIPS E:g

20-00 3aBepmenue nporpamMmmsl 26 uroHs neproro aHs KoHrpecca.

Completion of the program on June 26 of the first day of the Congress.

KEFE—K6 A26 BERHGETE

27.06.2023

9-00 peructpanus y4acCTHUKOB, Oy(eTHOe 00CTyKUBaHUE
registration of participants, buffet service

SlEHERL. HE

10-00 OtkpeiTue aus Konrpecca ornenenuii PAH: OTaenenne HaHOTEXHOIOTUI
u uHpopmarmoHHeiX TexHonoruii PAH, Otnenenne maremarmueckux Hayk PAH,
OtaeneHue 3HEPreTUKH, MAIIMHOCTPOCHMS, MEXAHUKUM M MPOLECCOB YIpPaBICHUS
PAH

ITanuenko B.S., akanemux PAH, KomuanoB H.A., akagemux PAH, Otnencuue
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HAHOTEXHOJIOTHH ¥ HH(GOpPMAIMOHHBIX TexHonoruii PAH;
Xomuu B.IO., akanemuk PAH, OtaeneHue SHEPreTHKH, MAIIMHOCTPOCHUS,
MEXaHUKH U mpoleccoB ynpasieHus PAH;
CemenoB A.JI., akanemuk PAH, Otnenenue Mmaremarudeckux Hayk PAH

Opening of the day of the Congress of RAS departments: Department of
Nanotechnologies and Information Technologies of the RAS, Department of
Mathematical Sciences of the RAS, Department of Energy, Mechanical Engineering,
Mechanics and Control Processes of the RAS

Panchenko V.Ya., Academician of the Russian Academy of Sciences, Kolchanov
N.A., Academician of the Russian Academy of Sciences, Department of
Nanotechnologies and Information Technologies of the Russian Academy of
Sciences;

Khomich V.Yu., Academician of the Russian Academy of Sciences, Department
of Energy, Mechanical Engineering, Mechanics and Control Processes of the Russian
Academy of Sciences;

Semenov A.L., Academician of the Russian Academy of Sciences, Department
of Mathematical Sciences of the Russian Academy of Sciences

RAS RN EE KB #:: RAS KA ENEN R RAS BRI K.
RAS BEJR . B TR J72 Mzl e R

Panchenko V.Ya., iz M5l 8+, Kolchanov N.A., &k R} 22 Bt Bt
+, AREE TR B S KB T B AR R 5

Khomich V.Yu., &E HrRFHERCR 1, MRk BB peds . Bebk T2, S5
St HIBEY

Semenov A.L., fk&E B Fe £, AREEWTRHERT B R R

IInenapuvie ooxknaowvt Plenary reports £ HEEZBRE

10-20 CemenoB A.JI., akanemux PAH, «Bompocsl onpenenumoctuy "Questions

of Definability" “ AJ 1 g P57
10-50 ITeryxoB C.B., n.d.-m.H., «[eHeTHUECKass OMOMEXaHUKA U YHUBEPCATbHBIC
npasuia ctoxactuku reHoMHbIX JJHK» “Genetic biomechanics and universal rules of

stochasticity of genomic DNA” “IEEH W) /)2 AN LRI AH DNA g A 4 1) i i #7
/E\IJ 2

11-20 T'apoyx C.B., HUY BIID, «HopmaTuBHO-TeXHUYECKas TMOACPIKKA
MPUMEHEHUSI METOJOB HMCKYCCTBEHHOTO WHTEIJIEKTa MpH 0o0paboTke MaHHBIX B
cpenctBax m3Mmepenmit» “Regulatory and technical support for the use of artificial

intelligence methods in data processing in measuring instruments”  “7£ | & 13 23 %X

352 B F A N R VA B B BT SR
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11-50 Prof. Dr. Michael Patrick Coyle (Brody Medical School of ECU/ Avatar
MedVision US LLC, NC, USA) «Three-Dimensional Logical Image Processing
System» “—A4EEHE 2GR TE R4

12-20 Ramanujam M. V. (Founder and CEO, Propinquity Genomics and
Sciences, Bangalore, India) «Fractal Genome-Fractal Cancer-Science to Real world
Clinical implications: Genome Analytics to Rescue Ancient Indian Prowess in
Mathematics and Computer Science» «7) 73 [ H - 73 J J i - ) 22 3 3 Bt R 1Y)
BRI, 22 JE DR 2H 70 B PR B R A SCERRT T AR5 T ) B 0

12-50 Taptommmn C.C., na.TH.,, «l[IporpammHo-annaparHas MOQAEpPKKa
BBICOKOTEXHOJIOTHUHBIX MEAMIIMHCKUX XUPYyprudeckux omepauuit» “Software and
hardware support for high-tech medical surgical operations” & £+ B85 /b ELF 17
IR AERE T3

13-20 Henumer B.B., a.¢p.H.,, «Anropurmudeckass BepcUs MEHTaIU3Ma:
nuaroHanbHbld apryment llenpoysza»  "An Algorithmic Version of Mentalism:
Penrose's Diagonal Argument"  “/00 8 F A LA B248 I B fsmag”

13-50 Ilenun E.B., un.-kopp. PAH, «IIpuMeHeHne TOMOJIOTUUA K ONTHUYECKOMY
pacnosHaBanuio» "Application of topology to optical recognition" 1 1E )t 2 ¢

i

C 14-20 o 15-00 xode-Opeiik
break, coffee break
RE, Fa

15-00 Cupun B.U. «Anre6psr Knmuddopna B reneruueckoit OMOMEXaHHKE)
"Clifford algebras in genetic biomechanics" — “IEAE A=) /752 b 1) vd R AR AEAREL”

15-30 Dr. Deepika Naimpally, Dr. Pradeepthi K.V., Dr. S. Venkata Raman
(University of Hyderabad, CR Rao Research Centre) "Application Identification from

Encrypted Traffic using Entropy Estimation and Machine Learning" (#4537 2K
£ CR Rao WFFTH VL) “AE AR Al S T AR 25735 JE AT I 2 Uil & 1) I P il )

16-00 BcrynutensHas 4dYacTh Bedepa mamsaTu HoOenmeBckoro jaypeara
akanemrka PAH JXopeca MBanoBuua Andepona, Jlrooumor A.Il., n.10.H., «XKopec
Andepos - nerenga mupoBoil Hayku» "Zhores Alferov - a legend of world science"
e - e AR R —— I AR A A

16-20 Budhagavi Rajarao Badrinath, «Applied Markov Models of Social
Engineering Processes for Fundamental Information Rights Issue» (online, India)

[ ARG REA ST AL & TR R A S P R | (FERR, B

16-50 Awmocos I'l., n.¢p.-m.H.,, Komuccapenko A.B. «Bo3MoxHOCTB
anreOpanvecKux orepanuil HajJ My3bIKaJbHBIM TEKCTOM: PUTM, UHTOHAIIUS, TEMOP»
“The possibility of algebraic operations on a musical text: rhythm, intonation, timbre”
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17-20 T'aneuioB J.B., 1.¢.-m.H., «O ponu cyObekra B My3bike U pusnuke» "On
the role of the subject in music and physics" “FREFH7E & S HE 2 b {4 A 7

17-40 Kamytkuna H.E., n.d.-m.H., «TepMonmuHaMuueckue OTpaHUUYCHUS
KBAHTOBBIX BBIYUCIUTENBHBIX cucTemM» "Thermodynamic limitations of quantum
computing systems" “E 15[ H RHTH A 2R ] 7

18-00 byne X-IO «Hymepamusa naaiatd NpOTEMHOTEHHBIX aMHHOKHUCIIOT
"Numbering of twenty proteinogenic amino acids" .- & [ & 2 J: R 1 4w 5%~

18-20 ITyuxkoB M.M. «HoBble My3bIKanbHbIE MEIHA B 30Xy MOCTHH(GPOBOTO
nckycctBa» "New music media in the era of post-digital art" “42¥047 ZTIRFA L1187
LG

18-50 Commuckuit U.C. «AnroputMmusanus npuHimna «O0MaHa 0XXUIAHUS» U
€ro CUCTEMOOOpa3yromuii (hakTop B My3bIKAJILHOM TBOpuecTBe» ‘‘Algorithmization
of the principle of “Deception of Expectations” and its system-forming factor in
musical creativity” [ HJEEH By | R 2 A vEAL A AR E B AMEH I R &Y

19-20 Konuept mMy3bIku B (prOoHauuu-cTyneHHbix crposax Concert of music in
Fibonacci scales 27 Al 52 3% it & 8 or

20-00 3aBepiienue nporpaMmmsl 27 nroHs BToporo nHs Konrpecca.

The program ends on June 27, the second day of the Congress.

Zal#li 6 H 27 HER, RIREH K.

28.06.2023

9-00 peructpanus y4acCTHUKOB, Oy(eTHOe 00CITyKUBaHHUE
registration of participants, buffet service

Bl H L. HE

10-00 Omkpovimue oua Komepecca Otnenenus (QU3MOIOTUYECKUX HAyK U
MenuuuHckux Hayk PAH, Pocciickoro ¢Qusnonoruueckoro o0IiecTsa HM.
W.I1.ITaBnoBa, Hayunoro coBera PAH no xumuueckoit ¢usuke (pyk. akagemuk PAH
Tkauyk B.A., akagemuxk PAH Crapoay6os B.U., akanemux PAH OctpoBckuit M.A.,
Bune-nipe3usieHT PAH akanemuk PAH Angommun C.M., un.-xopp. PAH Ilepuos C.C.,
yii.-kopp. PAH Cynakos C.K.)

Opening of the day of the Congress of the Department of Physiological Sciences
and Medical Sciences of the RAS, Russian Physiological Society named after. 1.P.
Pavlov, Scientific Council of the Russian Academy of Sciences on Chemical Physics
(headed by Academician of the Russian Academy of Sciences Tkachuk V.A.,
Academician of the Russian Academy of Sciences Starodubov V.I., Academician of
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the Russian Academy of Sciences Ostrovsky M.A., Vice-President of the Russian
Academy of Sciences Academician of the Russian Academy of Sciences Aldoshin
S.M. , Corresponding Member of the RAS Pertsov S.S., Corresponding Member of
the RAS Sudakov S.K.)

R, AREE BT R R A R A B R BRI AC R K B e, AR B A A
e UMRE N HE e 4 s . LP BEERR, R R 2 ) R £
TEw (EJFE. BRETR BB - Tkachuk V.A. . & 4 By B 2 B B &
Starodubov V.I.. #& Wik EREBE £ Ostrovsky M.A.. EJETP 18 48 B RF 2B o 1
5 48 B BB B+ Aldoshin S.M.. RAS Pertsov S.S. i# 5l RAS Sudakov S.K. i#
nﬂlzil]j:)

IInenapuvie doxknaowvt Plenary reports £H8EZHR T

10-20 OctpoBckuit M.A., akanemuk PAH, «Mexanu3Mm resepaiuu, rnepeiadu u
00paboTKK 3pUTENHHOTO ((hOTOPELEeNTOPHOTO0) CUTHaAlIa B ceTdarke Iasza» “The
mechanism of generation, transmission and processing of visual (photoreceptor)

signal in the retina of the eye” “HREFHAIME R (ZO6) SRR EL . Al
JE BB

10-50 Shaocheng Qu prof. “Research on Sliding Mode Control Theory and
Application of Sensorless Permanent Magnet Synchronous Motor System”
(Central China Normal University, Wuhan, China) « 8128 7k #4 [F] 20 512 R 6500
o2 1) 2 i A FH AE 0

11-20 Ymproxun A.E., 1.M.H., «AJITOPUTMBI MOBEJICHUS YEJIOBEKA: MOXET JIU
WCKYCCTBEHHBIN CHJIbHBIA WHTEIUIEKT OBITh JUIIEH OrPaHUYEHUN YEIOBEYECKOTO»
“Algorithms of human behavior: can artificial strong intelligence be deprived of

human limitations™ « NFFAT A BT SRE: N LB e A 4R A A A PR fi)»

11.50 Myptasuna E.I1., .M.H., [lepnos C.C., un.-xkopp. PAH, npod. PAH, a.m.1.,
«CucTeMHBbIE aCHEeKThl B3aMMOJEHCTBUA JOAEH U CYOBEKTOB C HCKYCCTBEHHBIM
uHTEIUIeKTOM»  “System aspects of interaction between people and subjects with
artificial intelligence” “ A %4 & N\ Bl 3= 88 7 [ 5 81 R &L M)~

12.15 KomaneBa A.B. «k.6.H., Kpuxienko E.A., JluxomanoBa E.H.
«KapanopecnmparopHble B3aWMOICUCTBHS TPU BBIMOIHECHUU YEJIOBEKOM 3aTaHUMN
pasHoro ypoBHs cioxkHoctn» — “Cardiorespiratory interactions when a person
performs tasks of different levels of complexity” & —1f N AT A [F) 42 5 F2 B 1
AR, O AR HAEH]”

12.40 Kapareirun H.A. k.0.H., KopobeiinukoBa .M. x.6.H., Ilepuos C.C. ui.-
kopp. PAH, npod. PAH, n.muH., «BiousgHue pUTMUYECKH OPraHU30BaHHOU
ONTHYECKOH CTUMYJISIMKM Ha CIIEKTPAIbHO-TIPOCTPAHCTBEHHBIE XaPAKTEPUCTHKU Ol
nuariazoHa D0 demoBeka MpH BHINIOJIHEHUU KOTHUTUBHOMU 3amaun» ““The influence
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of rhythmically organized optical stimulation on the spectral-spatial characteristics of
the a-band of the human EEG during the performance of a cognitive task” “7E4T
AREF AR, A E S HARRDCREE NS ERE o BRBOGRE T HRFERTR
@3‘ 2

13.05 Knumenko A.B. k.M.H., [lepuos C.C. un.-kopp. PAH, npod. PAH, n.m.H.,
SxoBenko W.IO mpod. n.6.H., «Pu3nonmornyeckas MeHa BHICOKOPE3YIBTATUBHOTO
IEJICHANIPABICHHOTO TOBEACHUS Y JIIOCH C Pa3IUYHBIMU TICUXO(PU3NOIOTHICCKUMHU
XapaKTEPUCTUKAMU Ha MOJEIN DHIOXHUpYyprudeckoro TpeHwHra» "Physiological
price of highly effective goal-directed behavior in people with different

psychophysiological characteristics on the model of endosurgical training" “ £ N
HARFFINSRAR R A, B AN Co B AR PR A N v 8 H AR S [ AT A ) AR FRARE
13.30 ba6anor H./I. k.6.H., Kyopsk O.B. 1.6.H. «Oco0eHHOCTH CEHCOMOTOPHOM
JIesITeNIbHOCTH YesioBeKa B sk3o0ckeneTe» “Features of human sensorimotor activity in
an exoskeleton™ A B H N KRRk S 15 B 0 ) R AR
13.55 ApucroB B.B., Kyopsxk O.B. 1.6.H., Cremansa M.B. «Ilouck HOBBIX
MeTOI0B aHau3a DD ¢ UCIOIB30BaHUEM PA3HOMACIITAOHBIX KOJIBIIEBBIX CTPYKTYP»

“Search for new methods for EEG analysis using different-scale ring structures”

T AN [R] RUBE B A 48 e 47 K 5 [ o T (008 7 VR

C 14-20 o 15-00 xode-Opeiik
break, coffee break
R, 8K

15-00 I'aBpusioBa T.A., n.T.H., «Buyanuzanuss KOHUENTyalbHbIX 3HAHUU B
pamMKax napajaurmsl "Mpo3padyHoro” Win 0ObsICHUMOTO UCKYCCTBEHHOT'O MHTEJIEKTa
“Visualization of conceptual knowledge within the framework of the paradigm of
“transparent” or explainable artificial intelligence” «“iZEHH” B n] fEfER) N T8 &
0 2UNE 28 PO M 2 sl ) P A4

15-30 Cwmensanckuit PJI., un.-xopp. PAH, CremanoB E.II. «lIpumeHnenue
METOJIOB C MAIIIMHHBIM OOyYEeHHMEM i1 YIPaBICHUS CETEBOW BBIUYMCIUTEIBHOU
undpactpykrypoir»  “Application of machine learning methods for managing
network computing infrastructure” “##s £ 8 77 1E & 1 4T i 18 B AL A A8 R b )
JEH”

16-00 ABepkun A.H., k.T.H., «OOBSICHUMBI HCKyCCTBEHHBIM HMHTEIJICKT, KaK
JacTh MCKYCCTBEHHOTO HHTEJUIeKTa 3-ero mokojieHus»  “Explainable artificial
intelligence, as part of 3rd generation artificial intelligence” “ AIFEREIATIERE , 1A
B=RATER BB

16-30 EpemeeB A.Il., n.T.H., Bapmasckuii I1.P., k.T.H., «MeTOabl U MOAXOABI K
pa3zpabotke wuHTeiekTyaidbHbix CIIIIP peampHOro Bpemenm»  “Methods and
approaches to the development of intelligent real-time DSS” (EEZUEMFDSS FHEEHY
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17-00 PoctoBues B.H., na.m.H., «lIpoexr cucrempr @OCJI-MOHUTOpPUHTA
310poBbs»  “Project of the FSD health monitoring system” “FSD {5 & 1| R 48 51
==

17-30 AdanacneBa T.B., n1.1.H., «Heuérkue mojenu B 3aj1a4e JECKPUNITUBHOTO U
MPEIUKTHBHOTO aHaJM3a MEIUIIMHCKUX JaHHBIX ITallHCHTOB C XPOHHYCCKUMU
3aboneBanusiMu» «Fuzzy models in the task of descriptive and predictive analysis of
medical data of patients with chronic diseasesy» ABUR5 4 71 2 4 9 1 35 B8 0 W L
TR A BRI 73 B A5 F) JE

18-00 UxnoB b. JI., x.d.-m.H., «lecTtpykiuss PHK BupycoB c¢ mnomorisio
mukposonH» “Destruction of RNA viruses using microwaves” “F| F 13 il 18 RNA

18-40 Pemmnens M.B., k.0.H., «IIpoBepka rumotesnl o pe3oHancax JHK mnpu
MOMOIIM BBIYUCIUTENbHON TeHOMUKH. [lomxompl K MOIETUPOBAHHMIO BOJHOMU
ooonouku JJHK» (Can-duero, CIIIA) “Testing the DNA resonance hypothesis using
computational genomics. Approaches to modeling the water shell of DNA" (San
Diego, USA) [ AT HE I A S HEL DNA LRI . DNA KBCE R
%1 CEEHIF A, 3B

19-30 3eipsHoBa H. B., k.6.H., «CTpyKTypupOBaHHE BOIHBIX PACTBOPOB IIOJ
BiusiHueM onuroMepoB JIHK u BiMsiHHE SIEKTPOMAarHUTHBIX IIOJIEM HAa JKHUBBIE
cTpykTypbl»  “Structuring of aqueous solutions under the influence of DNA

oligomers and the influence of electromagnetic fields on living structures” “DNA 1%
EVIRE T KIS LS B S A i s R s 87

20-00 3aBepiienue nporpaMmbl 28 HiOHS TpeThero AHs KoHrpecca.

The program ends on June 28, the third day of the Congress.

R 6 A 28 DR, BIAEH R,
29.06.2023

9-00 perucrpanus y4acCTHUKOB, Oy(eTHOoe 00CTyKUBaHUE
registration of participants, buffet service

Blgggne. A

10-00 Omxkpvimue ona Komcpecca Otnenenusi oOuiectBeHHbiXx Hayk PAH u
Otnenenust cenbckoxo3sicTBeHHbIX Hayk PAH (pykoBomutenn akagemuk PAH
Xaopuea T.A., akamemux PAH Jlektopckuii B.A., akamemuk PAH JloGaueBckuii
SLIL, 3amecturens llpencenarens Ilpesmamyma HAH benapycu, un.xopp. HAH
benapycu Kazakesuu I1.I1.)

Opening of the Congress Day of the Division of Social Sciences of the Russian
Academy of Sciences and the Division of Agricultural Sciences of the Russian
Academy of Sciences (leaders: Academician of the Russian Academy of Sciences
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Khabrieva T.Ya., Academician of the Russian Academy of Sciences Lektorsky V.A.,
Academician of the Russian Academy of Sciences Lobachevsky Ya.P., Deputy
Chairman of the Presidium of the National Academy of Sciences of Belarus,

Corresponding Member of the National Academy of Sciences of Belarus Kazakevich
P.P.)

1RAESRL R0 AL g oL B2 AR S ST R e J SR B R e Bl s (SRR
WA BB i - Khabrieva T.Ya. . AAE R Be e 1) 428 k52 e e £
Lektorsky V.A.. & WL B Bt 1= Lobachevsky Ya.P.. 48k & 17 80 22 Bl 2 e =
JEE B R AR R 5O B 3l EL B - Kazakevich P.P.)

IInenapuvie doknaowvt Plenary reports £ &3 IRE

10-00 Jlextopckuit B.A., npencemarenr HCMWUN PAH, akanemux PAH

BerynurensHoe cinoso. Introduction. /44

10-05 Xabpuesa T.f., akagemuk-cexkperapp OTaeneHUs: OOLIECTBEHHBIX HayK
PAH, akanemux PAH, IIpuBerctBeHHOE C10BO, OTKpbITUS AHA KoHrpecca Otaenenus
obmectBeHHbIX Hayk PAH Academician-Secretary of the Division of Social Sciences
of the RAS, Academician of the RAS, Welcoming speech, opening day of the
Congress of the Division of Social Sciences of the RAS it 48 BBl 254k &
AR E . AR DR Bt BOW A AR R B A e R AR R B
i

10-10 TmasseB C.FO., akagemuk PAH «Crparernueckoe IMUIaHUPOBAHUE U
MCKYCCTBEHHBIN UHTEIIEKT» "Strategic planning and artificial intelligence" S H& #5i
HIE N\ TR

10-40 MaxkapoB B.JI., 3amecturens npencenarenss HCMUM PAH, akanemuk
PAH, «ludpoBas mnnarpopma cerd HHPOPMALMOHHBIX LIEHTPOB KaK OCHOBA
uugposoil Tpanchopmaruu» “Digital platform of a network of information centers
as the basis for digital transformation” “¥%& gl H o4 B& (I EUAL T S 1 A B B3 A (1)
i

11-10 baxtu3un A.P., unen-koppecnonneHtT PAH «ucTpymenTsl mudpoBoi
tpancdopmanun» "Digital Transformation Tools" “# {7 g T H”

11-40 TIlerpynun FO.}O., na.b.H. «locymapcTBeHHOE yMNpaBlieHHE U
MCKYCCTBEHHBII MHTEJUIEKT: UCTOpUS U coBpeMeHHOCThY» ‘‘Public administration and
artificial intelligence: history and modernity” “AREREATEE : FHEBRN

12-10 Kymuua M.B., a.5.H.,, 3aM. jaekaHa ¢akyJabTeTa TOCYJIapCTBEHHOTO
ynpasienuss MI'Y umenn M.B. JlomonocoBa «l{udgpoBbie TEXHONIOTHHN B yIpaBIeHUN
yenoBeueckuM kamutanom» “‘Digital technologies in human capital management”
“ AN EREEFRIB LT

12-40 AnekceeB A.1O., 1.¢.H., koopauHarop HayuHbIX porpamm HCMUUM PAH
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«OcHOBHBIE BONPOCH! GuiIocopuu UCKYCCTBEHHOTO MHTEIIeKTay “Basic issues in
the philosophy of artificial intelligence” « ATE = 2HEARE B

13-05 MuxaitnoB N.®., a.¢.H. «DPammOnuInN3M Kak OCHOBA PAIMOHATBLHOCTH:
bunocockrne MMIUTHKAIUU 711 €CTECTBEHHOTO M HCKYCCTBEHHOTO HHTEIIJICKTa»
"Fallibilism as the Foundation of Rationality: Philosophical Implications for Natural
and Artificial Intelligence" “{F 2 ¥ M IEMEN) 5 dam: B HBREREM A L& ZEH

3 = 2=
TE =R

13-25 Ienekera B.O., a.¢p.H., mpod. "KOrHUTUBHO-INUCTEMOJIOTUYECKUE
npoOJIeMbl  MCIOJB30BaHUS ~ OWMOJIOTMYECKUX  CTPYKTYp I JICATEIbHOCTH
nHpopMmannonHo-ananutuueckux cucrem" "Cognitive and epistemological problems
of using biological structures for the activities of information and analytical systems"

“HFF ZE G AT AN ) B 2R 5000 S ) R R R il ) e

13-50 Ps6uukora H. A., 1.6.H., MI'Y umenu M.B. JlomoHocoBa, «ckyccTBeH-

HBbII MHTEJUICKT B OIICHKE KOTHUTHBHBIX (PYHKIIMNA Mo3ra» “Artificial intelligence in

assessing cognitive functions of the brain”  “FPL KIEFR A DI REMI N TR E 7 .

C 14-10 o 14-40 xode-Operix
break, coffee break
R, FRER

14-40 JloGaueBckuii SLII, aKaJEMUK-CEKpeTapb OtneneHus
cenbcKoxo3saicTBeHHbIX HayK PAH, akanemuka PAH; Kazakesuua I1.I1., 3amecTutens
[Ipencenarenss HAH benapycu, un.-kopp. HAH benapycu - BerynurenbsHoe cia0BO

Introduction 4144

14-50 Jlauyra 1O.®., akamemux PAH, J[opoxoB A.C., akagemunk PAH
«BO3MO)XXHOCTH COBPEMEHHBIX TMOIXOJ0B B HWCKYCCTBEHHOM HWHTEIUICKTE ISt
MPOPBIBHBIX TEXHOJIOTHI B CEJIbCKOXO3IMCTBEHHOM Ipou3BoacTBe» ‘‘Possibilities of
modern approaches in artificial intelligence for breakthrough technologies in
agricultural production” “BiA N T8 B 7 VA i 36 4 A& vh 8 I R AP B AT IR AT
fet”

15-20 Ka3zakeBuu ILIL, aKaJIeMUK PAH (oHnaiiH, MuHCK)
«ABTOMAaTH3UPOBAaHHAs COPTUPOBKA SOJOK CHUCTEMOW TEXHMYECKOTO 3pPEHHUs C
HUCKYCCTBEHHONW HEHPOHHOM CEThI0 TIYOOKOTO OOy4YEeHUS (online, Minsk)
“Automated sorting of apples by a technical vision system with an artificial deep
learning neural network” (FEAR, BHHTE)  “IHIEE MR RGO N TR Z 2
B B AR IE T BB R

15-50 Aner B.B., akanemux PAH (online, HoBocubupck) «Mudpopmarmonssie
TEXHOJIOTHH B CelIbcKoM xo3siiicTBe» (online, Novosibirsk) “Information technologies

in agriculture” (FE&R, FrotfpAlnn) “REEMBEL”

16-20 ®enopenko B.®D., akanemuk PAH «AnbrepHaTuBHbIC WHHOBAIIMOHHBIE
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pelieHnusl TEXHUKO-TEXHOJOTHMYECKOTO oOecreueHuss OoOpaOOTKHM U TOBBIMICHUS
IJIOJIOPOAUST  KOPHEOOMTAEMBIX TOPU30HTOB ITOYBBI» “Alternative innovative
solutions for technical and technological support for processing and increasing the
fertility of root-inhabited soil horizons™ 7 il T FH2 =y AR 6 -1 38 B 77 $ L 352 47 A
A& R AW 27T

16-50 IlorenoB }0.X., akagemuk PAH «MogenupoBanue Oerymux
AIIEKTPUIECKUX UMITYJIbCOB B MPOBOASAIIEH cHUCTEME BhIcIIero pacteHus» ‘‘Modeling

of traveling electrical impulses in the conductive system of a higher plant” “/5 %518
V)5 EE A8 %58 T AT M R JYR T ) A

17-20  I'muaymxkun  Adl, akagemuk PAH  «llpumenenue  cucrem
WHTEJUICKTYaIbHOTO MOHUTOPMHTAa M paHHEro OIOBEHIeHuss B OoOprOe ¢
dbutodTopo3zom kaprodemss»  “Application of intelligent monitoring and early
warning systems in the fight against potato late blight” % 2% &5 JI| THE: R4/ 5 8%
R B vE O E

17-50 TabutoB .., n-p TexH. Hayk (omnaitH, Yda) «MHTemnexTyamuzanus
texHuueckoro cepsuca mammH B AIIK»  (online, Ufa) “Intellectualization of

technical service of machines in the agro-industrial complex” (SVEfEAR) “BE1L
Ao B T B AR T RS B B e AL

18-10 T'omxaeB 3.A., wi.-kopp. PAH «Pa3paboTka u co3naHue ajanTHBHBIX,
arpo(pUIBHBIX XOJOBBIX CHCTEM CEJIbCKOXO3SIIICTBEHHBIX MOOMIIBHBIX YHEPrOCPEICTB
C NPUMEHEHHUEM D3JJIEMEHTOB MCKyCcCTBEHHOro wuHtemiekra» “Development and
creation of adaptive, agrophilic running systems for agricultural mobile power
vehicles using elements of artificial intelligence” “F| B A T3 & ju 25 Bl 95 A1 g1 4
Jre A B ) ) BB E . RAHEAT R4

18-40 bproxanoB A.}O., wr.-kopp. PAH (omnaitn, Cankrt-IlerepOypr)
«HTennekTyanpHas aHaJUTHUYeCKas MporpamMMmHas rmiardopma Ijs MPOaKTUBHOTO
YOPABICHUS HKOJOTMYECKON 0O€30MaCHOCTBIO  arpo3KOCHCTEM) (online, St.
Petersburg) “Intelligent analytical software platform for proactive management of
environmental safety of agroecosystems” (fE&%, ZEEEE) “HRATHIEHE
AR 7N S rikera”

19-10 Hon IO.A., un.-xopp. PAH, Pomanor J[.B., k.x.H.,, ®okun A.W.
«DHepreTuyeckas KOHBepCHs W IU(GPOBHU3AIMS arpapHOTO Mpou3BoiACcTBa» "Energy
conversion and digitalization of agricultural production" &g 5 s 45 Bil ;2 3% A g #)
fifk”

19-40 PocroBueB P.A., wi.-kopp. PAH, J/lnuenckmii A.B., kaHxa. c.-X. Hayk
(onnaitn, Tsepp) «Pa3paboTka KOHUIENIMU HH(DOPMALIMOHHO-aHATUTHYECKON
CHUCTEMBI MPOU3BOJICTBA MPOAYKIIMU pacTeHreBoaACcTBay (online, Tver) “Development
of the concept of an information and analytical system for the production of crop

products” (FE&R, FFMERD  “JRAEMDE dh AL BRI 0 M SR T 1 5% e
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20-00 3aBepuienue nporpaMmsl 29 nronsa yerseproro AHsA Konrpecca.
The program ends on June 29, the fourth day of the Congress.

ZalER 6 H 29 HA&SH, EPR&HITK.
30.06.2023

9-00 peructpanus y4acTHUKOB, OyQeTHOE 00CTy)KHBaHHE
registration of participants, buffet service

BEE g, s

10-00 Omkpwoimue oOma  Komncpecca  TOCBSIIIEHHOTO — MpoOieMaTHKe
UCKycCTBEHHOTO uHTeiuiekra (pyk. akanemuk PAH Kanses U.A., akanmemuk PAH
Jlextopckuit B.A., akanemuk PAH Ilanuenko B.A., akanemuxk PAH XaoOpuesa T.A.,
akanemuk PAH TI'onuapoB C.C.) Opening of the day of the Congress dedicated to the
problems of artificial intelligence (headed by RAS academician [.A. Kalyaev, RAS
academician V.A. Lektorsky, RAS academician V.Ya. Panchenko, RAS academician

T.Ya. Khabrieva, RAS academician S.S. Goncharov) A T ZiE K& (i
RAS [t - ILA. Kalyaev. RAS Pt b V.A. Lektorsky < RAS B = V.Ya.
Panchenko. RAS [% 1+ T.Ya. Khabrieva. RAS Fi+t S.S. Goncharov F§7)

IInenapuvie doknaowvt Plenary reports £ & ZHIRE

10-10 Jlektopckuii B.A., akagemuk PAH, «VcKycCTBEHHBI HWHTEIJIEKT B
COBpeMeHHOU KapTuHe mupa» “Artificial intelligence in the modern picture of the

world” “HIACHE A& 5 g N TR E”

10-20 Koo6punckuii b.A., n.m.H., PAUU, «MHTepnperanus, o0bsICHUMOCTh H
JIOBEpHUE K CHUCTeMaM HMCKYyCCTBEHHOTO HHTelsiekTa» "Interpretation, explainability
and trust in artificial intelligence systems" “ N T8 2 K& 1M AT i B AI(S
/f 2

10-50 XaoOpueBa T.A., akagemk PAH, «l/CKyCCTBEHHBIII HHTEIUIEKT B
KoopaMHaTax npasa» "Artificial intelligence in the coordinates of law" 7k 13 i 15
MHRANTEE”

11-20  berenun B.b., akamemuxk PAH, Tamkua B.A., a1.d.-Mm.H.,
«Maremarndeckue mpoOIeMbl CO3aHUST HCKYCCTBEHHBIX HEMPOHHBIX CeTed u
MCKYyCCTBEHHBIN mHTEIIeKT» “Mathematical problems of creating artificial neural

networks and artificial intelligence” YJFEAIHCERI LA+,  “ A8 N T84
NS iv] Y& il

12-10 Kumar B.S. (Hyderabad, India) «Artificial Intelligence Based Smart
Advocacy in Legal Proceedings» “F&Jit N T & Z WA ALREAH B8 B g7

111



Sutinag frgeay

12-40 Prof. Shaocheng Qu (Central China Normal University, Wuhan, China)
«Research on Sliding Mode Control Theory and Application of Sensorless Permanent
Magnet Synchronous Motor Systemy» /I 25 7Kk 14 [7] 22 F§ 12 R &0 v 1545 ) BE 3
LR W

13-10 Qin Yong, prof., (Beijing Jiaotong University, Beijing, China., Foreign
member, Russian Academy of Engineering, Moscow, Russia), «Interdisciplinary
integration intelligence for rail traffic operation and safety» *HJ{ TE 15 #ify & 2 Bl 22 4>

SRR SR

13-40 Cepree C.®@., a.mc.H., «Teopusi caMOOPraHU3YIONIUXCS KOTHUTUBHBIX

cucrem» "Theory of self—orgamzmg cognitive systems" « 5 AH&%FE AN A& H iR 7

C 14-10 o 14-40 nepepriB, kode-Opeiik
break, coffee break

/fji A%\ ’ ;/—'J_'%%i

14-40 bopuco B.B., a.1.H., PAUN, «Msrkue mMonein U METOAbl B 3ajadax
UCKYCCTBEHHOTO uHTeuiekTa» “Soft models and methods in artificial intelligence
problems” “ N\ T4 25 [t /8w i A A B 7 3

15-10 XiaoSong Zhang, prof., (University of Electronic Science and Technology
of China, Chengdu, China., Foreign member, Russian Academy of Engineering,
Moscow, Russia), «Addressing Al-driven global cybersecurity challenges with
artificial intelligence» 7| FH N T8 B2 JE 3 N T8 U ) (1) 4 BR A 22 P Bk

15-30 Zhiming Ding, Prof., (Institute of Software, Chinese Academy of
Sciences, Beijing, China., Foreign member, Russian Academy of Engineering,
Moscow, Russia), «AIOT SpatialTemporal Data Management and Data Intelligence»

«AIOT Ry 2% & B ¥ B R ey

15-50 Boponmos K.B., 1.¢.-M.H., « YHUbUKaus GpparMeHTHON pa3MeTKH TEKCTa
U OIICHUBAHUS MOJENel pa3sMeTku g (opmanu3alud TYMaHUTApHBIX 3HAHHI)
Doctor of Physical and Mathematical Sciences, “Unification of fragmented text
markup and evaluation of markup models for the formalization of humanities
knowledge” « V)3 BLELELRLEL I 4, “ 3 o A SCAARRC AU 88— RA R N SR
AAARECAE R (T A

16-10 Topomeuxunn B.M., n.T.H., «Maremarnueckue MOAEIU TPYIIIOBOTO
MOBE/ICHMS W YIPaBJICHUs HAa OCHOBE 3KCHEpTHhIX 3HaHWiD» Doctor of Technical
Sciences, “Mathematical models of group behavior and management based on expert
knowledge” HIMTRHEAH 4=, “ T i BSR4 BB AT A A B Y BSOS A R

16-40 Srikanth Pooram, Samir Khalekar, Nitin Pagariya (Aurangabad, India)
«Artificial Intelligence Based Image Analysis of an Innovative Product Lead-Free X-

Ray Radiation Blocking Tiles» «J& A N T8 & 5248 70 A BIHT 2 b M8 X 4R
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17-10 Dr. Prasanna A., Dr. Rifayathali M. A., Dr. Premkumar M. "Estimation of
Radar Signal Parameters for Creating Electronic Order of Battle Records"  “ FJA £
TR RC Rk A B I E R 2 B R

17-40 Ramanujam M. V. (Founder and CEO, Propinquity Genomics and
Sciences, Bangalore, India) «Fractal Genome-Fractal Cancer-Science to Real world
Clinical implications: Genome Analytics to Rescue Ancient Indian Prowess in
Mathematics and Computer Science» «73 i 3% [ 1 - 73 JE 9 iE - o 22 3 B B tH L 1
BRPR R 22 BEDRAH 23 B Bk Rty B BE A SO AN BB ISR HER 7 THI (1) B /7 »(nomonuenwe,
addition, 75 B TR JE HE)

18-10 Korenko WM.B., n.TH.,, «V/CKyCCTBEHHBIH  HMHTEJUIEKT IS
KnOepOe30MacHOCTH: aHAIN3 COBPEMEHHOTO COCTOSHHS (yHAAMEHTANbHBIX U
npuKIaaHbIX uccuenoBanui» Doctor of Technical Sciences, “Artificial intelligence
for cybersecurity: analysis of the current state of fundamental and applied research”
Bt L, “HBR e e NTRE: ZEREAE R B S BUIR 74

18-40 Dragana Baji¢l, prof., Goran Dimi¢, Yuliya Gaidamaka, Nikola Zogovié¢
(Univ. of Belgrade IMP, Belgrade, Serbia) «On Telescopic Error-Correcting
Capabilities of Splitting Codes» 7 ZLh5 HIHI 4R AU 5 RE /17

19-00  IlomsxoB  B.IO., na.TH., «VICKyCCTBEHHBI  HWHTEIUIEKT B
MEXIUCIIUIUIMHAPHBIX TPo0JieMax TPaHCIOPTHOTO CTPOUTEILCTBA»  Doctor of
Technical Sciences, “Artificial intelligence in interdisciplinary problems of transport
construction” FHTRHEAH £, “ACIH G s SR T RE AN TR R

19-20 Mucuuk A.E., k.T.H., (bemapych), «OHTOIOrMYE€CKUNA HHKUHUPUHT
KuOep-(pU3NUeCcKnX CHCTEeM Ha OCHOBE MeTa-accolMaruBHBIX rpadoB»  Ph.D.,
(Belarus), “Ontological engineering of cyber-physical systems based on meta-

associative graphs” 184 (EAMREEDT) ,  “FLA ok B 1A B B R ARE T

1
+

19-40 Tlpunstue pemennit Konrpecca, 3akpeitue Konrpecca Adoption of
Congress decisions, closure of Congress 1HIH K &R E, KErhieEr
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PEIIIEHUA
Bcemupnoro Konrpecca «Teopust cuctem, anredbpandeckast Onoyiorus,

UCKYCCTBEHBIN MHTEJUICKT: MaTeMaTHYECKHUE OCHOBBI U TTPUIIOKEHHUS
26-30 urong 2023 1.

DECISIONS
of the World Congress “Systems Theory, Algebraic Biology, Artificial
Intelligence: Mathematical Foundations and Applications”
June 26-30, 2023

MR ERIHRE
“Rgimm. REEDE. NTRHE. S ER”
2023£E6H 26 H£ 30 H

1. B coorBerctBumn ¢ Pacnopsbkennem PAH ot 19.01.2023 Nel0007-46 «O
npoBeaeHun BcemupHoro konrpecca «Teopusi cucteM, ainredpanydeckas OMOIOTHUs,
MCKYCCTBEHBIN HMHTEJUICKT: MareMaTU4YeCKHUE OCHOBBI W TPWIOKEHUS» (J1aliee
Konrpec) ¢ 26 mo 30 utons 2023 1. cocrosics KoHrpecc, mpoBOAMMBIN COTJIACHO
YKa3aHHOTO pacropsbkeHuss pa3 B ABa roja. Cuurarh coctosiBiiuiics KoHrpecc
YCIIEITHO MPOBEAEHHBIM Ha BHICOKOM HAay4yHOM ypoBHE. [IpvHSATH BO BHUMaHHE, UTO
YUCJI0 y4acTHUKOB cocTaBmio Oosiee 1000 yemnoBek m3 20 cTpaH, YUCIO JOKIAJ0B
oonee 400 na 30 cekmusax Konrpecca, 26 Beaymmx Hay4dHBIX JKYpHAJIOB
ocyuiecTBisitoT (Ha ceHTsi0pp 2023 1) uHdopmanmonnyo noaepxkky Konrpecca, B
TOM uucie, myOnukaruei craret moknamunkoB Kourpecca (cm. caiit Konrpecca
https://congrsysalgbai.ru/ru/).

2. IMomuepkHyTh TIIYOOKYIO MEXIUCHIUILTMHAPHOCTH KoHTpecca, gakTudeckuii
OXBAaT HAy4YHOM TeMaTrwku Bcex otaenieHud PAH, a Takxke KpaillHIOK aKTyaJIbHOCTb
temaruku KoHrpecca, kak s (QyHIaMEHTAIbHOM HAayKH, TaKk W JJiS pa3paOOTKu
BOCTPEOOBAaHHBIX B UHIYCTPUU U CEIIbCKOM XO35IUCTBE MPOPHIBHBIX TEXHOJIOTHUH.

3. [Ipunste HanpaBieHHbIE cekusiMu KoHrpecca nmpeayioxkeHus: K CBEICHUIO, a
OTJIeIbHBIE TIOJIOKEHUS 32 OCHOBY penienni Konrpecca.

4. OnpenenuTh KIIOUEBYI0 TemMaTuky KoHrpecca B cienyromieit popMyaupoBke,
onuparoiericsa Ha BoIpaboTaHHble cekiusiMu KoHrpecca npeasiokeHus, B TOM YHCIIe,
B MPOEKTE HAIIMOHAILHOM MporpamMmsl (npeioxkerne OTaenenus Gu3noIoru4ecKux
Hayk u Poccuiickoro ¢usnomornueckoro obmectsa um. H.ILIIaBnosa) mo
WCCIIEOBAaHUSAM MO3ra M HWHTEIUIEKTa C MPUIIOKEHUSIMU B HMHAYCTPUH, CEIHCKOM
XO35IUCTBE U 3APABOOXPAHECHUH.

OO0men3BecTHBI MPOOJIEMBI HAPACTAIOIINX KPUZUCHBIX SIBJICHUH B JieMorpadun,
M3MEHEHUH KJIMMAara, B TOM YHCIIE€ 32 CYET aHTPOMOP(HOTO BIUSHUS UHAYCTPUU U
CEJILCKOT0 XO3sIIICTBA HA SKOJIOTUIO, TPSIMOTO BO3JICUCTBUSL HA SKOHOMUKY UCTOIIECHUS
PECYpPCOB U BO MHOTOM YK€ CBEPIIMBIIETOCS (pakTa HEBO3MOXKHOCTH JaTbHEUIIIETo
TPaIUIIMOHHOTO UHTEHCUBHOTO Pa3BUTHS.
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OnHO# M3 KIIOYEBBIX HAJEXK] Ha HEOOXOAMMBIE ISl MPEOAOICHUST KPU3UCHOM
NEPCHEKTUBBl MPOPBIBHBIE TEXHOJOTMH SIBJISIETCS Pa3BUTHE HCKYCCTBEHHOIO
UHTEJVIEKTa BO BceX c(epax MPOU3BOACTBA W JKU3HENEITEIbHOCTU YEJOBEKA.
Brnevamisronmpe ycrnexyu COBPEMEHHBIX IOAXONOB B pPaMKaxX HEUMPOHHBIX CETEH
IyOOKOro OOy4YeHHus, TeM HE MEHEe, K COXAJICHHWIO, HE TapaHTUPYIOT pEeLIeHUs
HauOoJsiee TIIyOOKHX MpoOJieM, PUPOAa UMEIOIIUXCS OTPAaHUYCHH BO3MOXKHOCTEH
ATUX MOAXOJOB YK€ MPOSBISETCS M BHIBOJUT Ha HEOOXOAMMOCThH IMOHUCKa Ooliee
MOIIHBIX  TEXHOJIOTUYECKHUX BO3MOKHOCTEH. [TomoOubIe BO3MOXHOCTH
JEMOHCTPUPYET €CTECTBEHHBIN UHTEIIEKT, B IIEPBYIO O YEPEb, CBI3aHHBIN C MO3TOM
YeJIOBEKA, KOTOPBIN SBISAETCS JYYLIMM U3 U3BECTHBIX CErO/IHS MHTEJUIEKTYaJIbHbIX U
BBIUMCIIUTEIbHBIX YCTPOMCTB, C 3((EKTUBHOCTHIO B OIPEAEICHHBIX KIIHOYEBBIX
3aJlayax Ha TMOPSAKUA IPEBOCXOMASIIEH COBPEMEHHBIE KOMIIBIOTEPHI U CHCTEMBI
UCKYCCTBEHHOIr0 wuHTeiiekra. Jlaxxe HeOosbliasg [0 BO3MOXHOCTEM MO3ra,
nepeBeIEHHAS B uu(ppoBsIe, MH(}OPMAITMOHHO-KOMMYHHUKAIIMOHHbIE,
pOoOOTOTEXHHYECKUE W JpPYyrHe€  TEXHOJOTUH, cnocoOHa  paJHMKalIbHO
TpaHC(HOPMHUPOBATH OOIECTBO, MPOMBIIIEHHOCTh U KOHOMHUKY TEKYILIETO CTOJIETHS.
Peanuzanmst  yka3aHHBIX  BO3MOXKHOCTEM  omMpaercs Ha  MEPCHEKTUBHbBIC
HAHOTEXHOJIOTUH, (yHaJaMEeHTaJbHblE HCCIENOBaHUS  (PU3UYECKUX  CBOMCTB
AJIEMEHTHOM 0a3bl U MaTepUaIoB AJI JIEKTPOHHBIX YCTPOWCTB, BBIXOASIIMX, B TOM
qyucie, 3a MpeAesbl TPAAMIMOHHBIX KPEMHHMEBBIX TEXHOJOTWH. BaxHenmumu
BOIIPOCAMH 3JIECH SIBIISIETCA MHTETpalusl 3JIEKTPOHHBIX M KUBBIX 3JIEMEHTOB, B TOM
qucie, Takast Kak MHTepenchl MO3r-KOMITbIOTED.

VHTEHCHBHBIE YK€ HMMEIOLIME MECTO TMOIBITKH MOAEIUPOBAHUS IPOSBICHUN
€CTECTBEHHOIO HHTEJUIEKTA, OJJIEMEHTOB MBIIUICHHS, CO3HAHUS BBIHYKJICHHO
CTAJIKMBAIOTCS ¢ OECHpeneqeHTHON MEXIUCIHUILTMHAPHOCTRIO MPOOIeMaTUKU, MPU
3TOM 0COOYIO POJib, KAK OCHOBBI MOJXO/IOB, UTPaeT (pyHIaMEHTaIbHAs MaTeMaTHKa,
Bce Oosiee MPOHU3BIBAIONIAS HEUPOOUOIOTHI0O M KOTHUTUTBHBIE HAYKH, Kacaroluecs
W3YyYEHHs] MO3Ta U MHTEJUIEKTa, KaK €ro BaXKHEHIIEero arpuoyTa.

Hasnauenuem KoHrpecca siBisieTcsi opraHu3alys U IpOBEJEHUE ONEepekKaronnux
(GyHIaMEHTAJIbHBIX M MPUKIAIHBIX HMCCIEAOBAHMM B 00JacTH YKa3aHHBIX HAyK U
TEXHOJOTUH, HE B TIOCIEIHIOII OYepelb, B HHTEpecax 3aJad HalMOHAJbHBIX
MIPOEKTOB MO Pa3BUTHUIO HAYKH, 3/[PAaBOOXPAHEHMUs, pellIeHUs MpodiemM aemorpaduu,
poOCTa YEeNOBEYECKOI0 KamuTana, YKPEIUIEHWs 3740pOBbS HACEJICHHS Pa3HbIX
BO3PACTHBIX TPYII, COBEPLICHCTBOBAHUS OOPAa30BaHHUSA, Pa3BUTHUS MHHOBALMOHHOMN
HKOHOMMKH, OCHOBAaHHOW Ha IU(PPOBBIX TEXHOJOTHUSIX U UCKYCCTBEHHOM MHTEJUIEKTE,
B TOM YHUCIE, CIEAYIOLIEro IOKOJIEHMsI, ONMUPAIONIMXCS Ha MPUHLUIB PadOThI
roJIOBHOrO Mo3ra. Ha »3ToM 1yt BBHJAY TI'PaHIMO3HOM  CIOXKHOCTH U
MEXAUCIUIUIMHAPHOCTH MPOOJIEM HEOOXOIAMMBI YCHIIMS CaMbIX PA3JHMYHBIX Hayk,
CHELUATNCTOB PA3HBIX CTPaH, B3aUMOAECHCTBUIO KOTOPBIX MPHU3BAaH CIOCOOCTBOBAThH
Konrpecc.

5. Cuyurars wnenecooOpa3HOW Uil peadu3aldd MEpPONPUATHA IO  BBILIE
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ykazaHHou TeMmaruke KoHrpecca pa3paOoTKy ¢ JajdbHEWIIUM OCYIIECTBIECHHUEM
MEXTOCyIapCTBEHHOW MporpaMMbl 1o Temarnke KoHrpecca, 3a Hauajao paboT Han
KOTOPOM B3STh MpenokeHHbIH OTAeNeHusIMU (U3NOJOTUYECKUX U MEIULUHCKUX
Hayk PAH u Poccuiickum ¢Qusnonornueckum o6mectBom umenu HW.I1.ITaBmosa
IPOEKT HALMOHAJIBHON NpOorpaMMbl «MoO3T, HHTEIUIEKT, 30POBbE, UHHOBALIUNY.

[IponomxuTth pa3pabOTKy YKa3aHHOM MpPOrpaMMbl C YYETOM BO3MOXKHOTO
y4acTus U BKIaga Apyrux oraenenui PAH.

[IpennoxuTh akageMusiM U Hay4YHbIM LIEHTPaM JAPYTUX CTpaH OPraHu3aropoB
Konrpecca nmnpuHATH yuyacTME€ B YyKa3aHHOM pa3pabaTblBaeMOW MporpaMme
UCCJIEIOBAaHUN MO3ra, HMHTEIJIEKTa C MPWIOKEHUSIMU B HUHIYCTPUH, CEIHCKOM
XO34MCTBE U 3[POBOOXPAHEHUHU.

6. B coorBeTcTBMM C YyKa3zaHHbIM pacnopsbkeHnemM PAH wu  mpotokonom
Oprrkomutera Konrpecca ot 08.06.2023 noarotoButs 1 u3aarb CoopHuk M306paHHbIX
TpynoB Konrpecca (2023r.), COopuuk marepuanoB u te3ucoB Konrpecca (2023 r.),
Tpyast Konrpecca (2024 1.). IIpopaborats Bompoc 06 uzmanuu mnoxa srugorr PAH
E>xeroqHuka mo CHCTEMHBIM HMCCJEIOBAaHUSAM U APYTrOM TeMaTWKe KOHIpecca IpHU
y4acTUU JPYTUX AakKaJeMHuil, UHCTUTYTOB, YHUBEPCUTETOB M HAyYHBIX IIEHTPOB
Poccuum u apyrux cTpaH A CUCTEMATHYECKOrO OTPAKEHUS Ha MOCTOSHHOW OCHOBE
TpyAoB U Marepuanos Konrpecca.

7. IlpoBectu moarotoBky K mposenenuto Konrpecca 2025 roma (¢ 24 mo 28
utoHs 2025 1) B COOTBETCTBUM C yKa3aHHbIM pacrnopsbkeHueM PAH u mporokonamu
Oprrxomurera Konrpecca, B Tom umucne, nposectu B 2024 . ®opym "Co3HaHue: OT
MOCTAaHOBKHU MPOOJIEM K MaTeMaTHueCKUM MoJIessim" .

8. Omnpenenuth coctaB Oprrkomurera Konrpecca, Cekperapuara Konrpecca u
HcnonnurensHoro Oprrkomutera KoHrpecca.

9. O6patutbest B MexayHapOAHYIO acCOLMALIMIO aKaIeMUul HayK (pyKOBOJIUTEIb
akanemuk HAH benapycu ['ycakoB B.I., . MuHCK) ¢ mpenyioskeHueM 00 y4acTHH B
KaueCTBE OJIHOIO M3 OpraHu3aropoB KoHrpecca B NOAIOTOBKE M NPOBEIECHUU
Konrpecca.

10. OpranuzoBarh oOpamieHHe C TpeIIoKeHHEM 00 ydacTuum B padote
Konrpecca, B yactHoCcTH, 00 yyactuu 1 noarotroske Konrpecca 2025 1. pyKoBOACTBY
[[Tanxaiickoit opranuzamnuu corpyanuuectsa (LLIOC, renepaibHOMY CEKpeTapro
[IOC Yxan Mun) u BPUKC.

11. HampaBute wundopmamnuio o mnpoBenéHHoM KoHrpecce M MOATOTOBKE
Konpecca 2025 1. B IlpaButensctBo P®, mnpesunenty PP, pykoBoACTBY
HallMOHAJIBHBIX aKAaJIE€MHUH CTpaH, MPUHSABIINX Y4YacTUE B MOATOTOBKE U MPOBEICHUH
Konrpecca.

12. TIpoBecTu paboty 1o npuBieueHuto crnoncopoB Konrpecca.

13. B pamkax noarotoBku u nposeneHus Konrpecca 2025 1. ocymiecTBUTh B
OTHOILEHUU MPOOJEMaTHUKN MPaBOBBIX BOMPOCOB HCKYCCTBEHHOTO HWHTEIIEKTA
CJIETYIOIIUE MEPOIIPUITHS.
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[IponomxuTh u3ydeHHMe U OOOOIIEHHE OIbITa TOCYJAapCTB, a TakKXKe
Ha/IHALIMOHAJIBHBIX MHCTUTYTOB I10 pa3apabO0TKe PETYISITOPUKH B OOJACTH CO3JaHUS
U UCHOJb30BAaHUM TEXHOJOIMM HCKYCCTBEHHOIO MHTEIEKTa B Pa3IMYHbIX cdepax
’KM3HU 00IlleCTBa, MOHUTOPUHI (YHIAMEHTAJIbHBIX, MPOTPAMMHBIX, MPOEKTHBIX U
3aKOHOTBOPUECKUX pEUICHUU. PacmimpuTh HAay4dHBIM NOUCK aJCKBAaTHBIX MPABOBBIX
¢dbopM U METOIOB BO3/IEHUCTBUS HA COOTBETCTBYIOLIME OOIIECTBEHHbIE OTHOIICHUS Ha
OCHOBE Pa3BUTHS HJIeM O COAJAaHCUPOBAHHOM HCIOJIb30BAaHUM PETYISATUBHOTO M
OXPaHUTEIBHOTO ITOAXOA0B B X OMOCPEIOBAHUY IIPABOM.

NHTeHcnpumpoBaTh H3y4ye€HUE BO3MOKHOCTEH NPUMEHEHUS TEXHOJIOTHA
MCKYCCTBEHHOTO HHTEJJIEKTA B IPAaBOIPUMEHMTEIIBHOW JIESITENBHOCTH OpPraHOB
nyOJIMYHOM BIACTH B paMKaX TEOPETUYECKUX U AKCIEPUMEHTAIbHBIX UCCIEI0BaHUN
C LENbI0 ONPENEICHUS] JOIMyCTUMBIX MPEIEIOB HCIOJIBb30BAHUS TEXHOJOTUI
MCKYCCTBEHHOIO MHTEJUIEKTa B TOCYJApCTBEHHOM YIIPABICHUM W COLHUAIBHOU
peryasuuy, (OPMUPOBAHUS METOJUKU ONPEIENICHUsl LEJIeCO00Pa3HOCTU TaKOro
UCIOJIb30BaHMSI, a TaKKe pa3pabOTKH IMpPaBOBBIX MEXAaHU3MOB, 00ECIIEUMBAIOIINX
HEOOXOAMMBI YpPOBEHb 3alllUThl M IOPUAMYEKHX TapaHTHM [ TOCylapcTBa,
o011ecTBa U JIUYHOCTH.

[IpomomkuTh HaydyHOE OCMBICIACHHE (PYHAAMEHTAJbHBIX M MPUKIATHBIX
npobJeM, CBSI3aHHBIX C BO3JCHCTBHEM TEXHOJOTHMH HMCKYCCTBEHHOTO MHTEIJICKTa Ha
IIPaBO, B PaMKaX KOMIUIEKCHBIX MCCIIEIOBAHMM Ha OCHOBE MEXIUCLHUILUIMHAPHOIO
NOJX0/1a, OOBEANHSIOIIEr0 YCHINS MPEACTaBUTENEH OOLIECTBEHHBIX, COMAIbHBIX U
TEXHUYECKUX HAyK, B LEIAX pa3paboTku 3(P(EKTUBHON MOAEIN periaMEeHTALMU
IIPOLIECCOB, CBSI3aHHBIX C MPUMEHEHUEM TEXHOJOTHM MCKYCCTBEHHOIO MHTEIIEKTA B
pa3nu4HbIX cepax KU3HeAeITeIbHOCTU 00IEeCTBa U TOCyIapCTBa.

Pacuiputh KOHTEKCTyaJIbHOE MOJIE MCCIEHOBAaHWUK B3aWMOAECHCTBHUS IIpaBa U
UCKYCCTBEHHOTO MHTEJUIEKTa, (OKyCUpOBaTb BHUMAaHHE Ha BIUSHUU ITOTO
B3aUMOJICHCTBHAS Ha IPABONOPSAJNOK, JIUHAMUKY M KOMIIO3HMIMIO €ro OCHOB,
IpOrpaMMy BOCIPOM3BOACTBA, B TOM 4YHMCIIE IapaMETPOB, OIPEAEISIOMINX
IpeHa3HauYe€HUe IPABOBOTO MOPSIIKA.

14. B cBsi3u ¢ G0bIoON MpojieIaHHON PabOTOM MO MOATOTOBKE U MPOBEACHHUIO
Konrpecca, noxaroroBke marepuanoB Konrpecca ocymectsieHHon [Ipesupymom
PAH, Vnpasnenunem nenamu PAH, apyrumu nogpasnenenussmu PAH nmoaroroButs u
IIPOBECTH MOOUIPUTENBHBIE MEPOTIPUATHUS JJIsI OTIIMYMBIINXCS] COTPYIHUKOB.

1. In accordance with the Order of the Russian Academy of Sciences dated
January 19, 2023 No. 10007-46 “On holding the World Congress “Systems Theory,
Algebraic Biology, Artificial Intelligence: Mathematical Foundations and
Applications” (hereinafter referred to as the Congress), the Congress was held from
June 26 to 30, 2023, carried out in accordance with the specified order once every
two years. Consider the Congress as successfully held at a high scientific level. Take
into account that the number of participants was more than 1000 people from 20
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countries, the number of reports was more than 400 in 30 sections of the Congress, 26
leading scientific journals provide (as of September 2023) information support for the
Congress, including the publication of articles by Congress speakers (see . Congress
website https://congrsysalgbai.ru/ru/).

2. Emphasize the deep interdisciplinarity of the Congress, the actual coverage of
scientific topics of all branches of the Russian Academy of Sciences, as well as the
extreme relevance of the topics of the Congress, both for fundamental science and for
the development of breakthrough technologies in demand in industry and agriculture.

3. Take into account the proposals sent by the sections of the Congress, and take
individual provisions as the basis for the decisions of the Congress.

4. Determine the key topic of the Congress in the following formulation, based
on the proposals developed by the sections of the Congress, including in the draft
national program (proposal of the Department of Physiological Sciences and the
Russian Physiological Society named after I.P. Pavlov) on research of the brain and
intelligence with applications in industry, agriculture and healthcare.

The problems of growing crisis phenomena in demography, climate change,
including due to the anthropomorphic influence of industry and agriculture on the
environment, the direct impact on the economy of resource depletion and, in many
respects, the already accomplished fact of the impossibility of further traditional
intensive development, are well known.

One of the key hopes for the breakthrough technologies needed to overcome the
crisis is the development of artificial intelligence in all spheres of production and
human activity. The impressive successes of modern approaches within the
framework of deep learning neural networks, however, unfortunately, do not
guarantee solutions to the most profound problems; the nature of the existing
limitations in the capabilities of these approaches is already emerging and leads to the
need to search for more powerful technological capabilities. Such capabilities are
demonstrated by natural intelligence, primarily associated with the human brain,
which is the best intelligent and computing device known today, with efficiency in
certain key tasks orders of magnitude superior to modern computers and artificial
intelligence systems. Even a small fraction of the brain's capabilities, translated into
digital, information and communication, robotics and other technologies, can
radically transform society, industry and the economy of the current century. The
implementation of these opportunities is based on promising nanotechnologies,
fundamental research into the physical properties of the element base and materials
for electronic devices, including those that go beyond traditional silicon technologies.
The most important issues here are the integration of electronic and living elements,
including such as brain-computer interfaces.

Intensive attempts to model the manifestations of natural intelligence, elements
of thinking, and consciousness are forced to face an unprecedented interdisciplinarity
of problems, while a special role as the basis of approaches is played by fundamental
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mathematics, which increasingly permeates neurobiology and cognitive sciences
related to the study of the brain and intelligence, as it the most important attribute.

The purpose of the Congress is to organize and conduct advanced fundamental
and applied research in the field of these sciences and technologies, not least in the
interests of the objectives of national projects for the development of science,
healthcare, solving problems of demography, growth of human capital, strengthening
the health of the population of different age groups, improving education,
development of an innovative economy based on digital technologies and artificial
intelligence, including the next generation, based on the principles of the brain. On
this path, due to the enormous complexity and interdisciplinarity of the problems, the
efforts of a variety of sciences and specialists from different countries are needed, the
interaction of which the Congress is intended to facilitate.

5. To consider it expedient for the implementation of activities on the above-
mentioned topics of the Congress to develop with the further implementation of an
interstate program on the topics of the Congress, for the beginning of work on which
we will take the draft national program “Brain” proposed by the Departments of
Physiological and Medical Sciences of the Russian Academy of Sciences and the I.P.
Pavlov Russian Physiological Society , intelligence, health, innovation."

Continue the development of this program, taking into account the possible
participation and contribution of other departments of the RAS.

Invite the academies and research centers of other countries of the Congress
organizers to take part in the specified developing program for research of the brain
and intelligence with applications in industry, agriculture and healthcare.

6. In accordance with the indicated order of the RAS and the protocol of the
Organizing Committee of the Congress dated 06/08/2023, prepare and publish the
Collection of Selected Works of the Congress (2023), the Collection of Materials and
Theses of the Congress (2023), the Proceedings of the Congress (2024). To work on
the issue of publishing, under the auspices of the Russian Academy of Sciences, a
Yearbook on systems research and other topics of the Congress with the participation
of other academies, institutes, universities and research centers in Russia and other
countries for systematic reflection on an ongoing basis of the works and materials of
the Congress.

7. Conduct preparations for the 2025 Congress (from June 24 to 28, 2025) in
accordance with the specified order of the Russian Academy of Sciences and the
protocols of the Congress Organizing Committee, including holding the Forum
“Consciousness: from problem posing to mathematical models” in 2024 .

8. Determine the composition of the Congress Organizing Committee, the
Congress Secretariat and the Congress Executive Organizing Committee.

9. Contact the International Association of Academies of Sciences (headed by
Academician of the National Academy of Sciences of Belarus V.G. Gusakov, Minsk)
with a proposal to participate as one of the organizers of the Congress in the
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preparation and conduct of the Congress.

10. Organize an appeal with a proposal to participate in the work of the
Congress, in particular, on participation and preparation of the 2025 Congress to the
leadership of the Shanghai Cooperation Organization (SCO, SCO Secretary General
Zhang Ming) and BRICS.

11. Send information about the Congress and the preparation of the 2025
Congress to the Government of the Russian Federation, the President of the Russian
Federation, and the leadership of the national academies of the countries that took
part in the preparation and conduct of the Congress.

12. Work to attract sponsors of the Congress.

13. As part of the preparation and holding of the 2025 Congress, carry out the
following activities regarding the legal issues of artificial intelligence.

Continue studying and summarizing the experience of states, as well as
supranational institutions in developing regulations in the field of creation and use of
artificial intelligence technologies in various spheres of society, monitoring
fundamental, program, design and legislative decisions. Expand the scientific search
for adequate legal forms and methods of influencing relevant social relations based
on the development of the idea of a balanced use of regulatory and protective
approaches in their mediation by law.

To intensify the study of the possibilities of using artificial intelligence
technologies in the law enforcement activities of public authorities within the
framework of theoretical and experimental research in order to determine the
permissible limits of the use of artificial intelligence technologies in public
administration and social regulation, to formulate a methodology for determining the
feasibility of such use, as well as to develop legal mechanisms that provide the
necessary level of protection and legal guarantees for the state, society and the
individual.

Continue scientific understanding of fundamental and applied problems related
to the impact of artificial intelligence technologies on law, within the framework of
comprehensive research based on an interdisciplinary approach, combining the efforts
of representatives of social, social and technical sciences, in order to develop an
effective model for regulating processes related to the use of artificial intelligence
technologies in various spheres of life of society and the state.

To expand the contextual field of research into the interaction of law and
artificial intelligence, to focus on the impact of this interaction on the legal order, the
dynamics and composition of its foundations, the reproduction program, including
the parameters that determine the purpose of the legal order.

14. In connection with the great work done to prepare and conduct the Congress,
the preparation of Congress materials carried out by the Presidum of the RAS, the
Administration of the RAS, and other divisions of the RAS, prepare and conduct
incentive events for distinguished employees.
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Kazakhstan - W& i 5o, 5 0[5 110G 1 o T R 4 450
WA T o, SE AN B B R L2 e . I e e JE AT B 4B 458 N
W B i ) R

[IpuBerctBue ot PecnyOnuku Y30ekucraH u
AxanemMun HayK V30ekucrana ITepBblii
3amectuTenb Crnukepa 3aKOHOAATEIBHOM MaaThl
Omuit  Maxmiuca  PecnyOnuku — Y30ekucrtas,
akaJieMuK AkajgeMun Hayk Y30ekucTtaHa - Greetings
from the Republic of Uzbekistan and the Academy
of Sciences of Uzbekistan First Deputy Speaker of
the Legislative Chamber of the Oliy Majlis of the
Republic of Uzbekistan, Academician of the

Academy of Sciences of Uzbekistan - & H & 2% i1l
o FE AN B AT S 24 5] v 0 HE R e Fg ) i IS5 24 1) o
B i e Lk 2 —RIR R . R2d
BB Fre

[TpuBerctBue oT OTneaeHUS] SHEPrEeTUKH,
MAIIMHOCTPOEHUS, MEXaHMKHM U  TPOIIECCOB
ynpaBienuss PAH, 3amecrurens — akanemuka-
cekperapst Otnenenusi, akanemuk PAH - Greetings
from the Department of Energy, Mechanical
Engineering, Mechanics and Control Processes of
the Russian Academy of Sciences, Deputy
Academician-Secretary  of the  Department,
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Cauooe A.X.

Kansee U.A.
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Academician of the Russian Academy of Sciences -
AR TR RE YR . BEAN LAR . ) S B | i AR
PRI e e AR 2 L AR AR e e - S
[IpuBetrcTBUe OoT OTHCICHUS MaTEeMaTHYECKUX
Hayk PAH, wien 6ropo Otnenenus, akageMuk PAH -
Greetings from the Division of Mathematical

Sciences of the Russian Academy of Sciences, Ceménos A.JI. 30
member of the Bureau of the Division, academician

of the Russian Academy of Sciences - 1 & 07 £} £
by Rt AL = INE ¢ - T R 1L

B

ITpuerctBre OoT OTIEICHUS HAHOTEXHOJIOTHUM
u nHpopManmoHHbIX TexHonoruii PAH, uien bropo
Otnenenus, akagemuk PAH - Greetings from the
Department of Nanotechnologies and Information
Technologies of the Russian Academy of Sciences, = Koauanoe H.A. 33
member of the Bureau of the Department,
academician of the Russian Academy of Sciences -
A Hr RHE e 2R KR B AR R0 R R A R
A R e e L B

[IpusercTBue oT OTtnenenus
¢usnonornyeckux Hayk PAH wu Poccuiickoro
¢usnonoruyeckoro  obuiectea  umenu  M.IL
[laBnOBa,  3amMecTUTENb  aKaJeMHKa-CEKpeTaps
Otnenenus u Ilpesugent OOmecTBa, aKaaeMUK
PAH - Greetings from the Department of
Physiological Sciences of the Russian Academy of
Sciences and the Russian Physiological Society Ocmpoeckuit M. A. 38
named after I.P. Pavlova, Deputy Academician-
Secretary of the Department and President of the
Society, Academician of the Russian Academy of
Sciences - 2K H % & B B 5% B A= BHOREEE HA LA
LP. i 44 F0) AR 28 30 A2 BB e i R A R v ek

(Pavlova) , ®Ift e REE. g1, K

AT BBt

[IpuBerctBre ot OTaeneHus: OOIIECTBEHHBIX

Hayk PAH, akamemuk-cekperapp Otaenenus,
3amecturtenb lIpesunenra PAH, akanemuk PAH -
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Greetings from the Department of Social Sciences
of the Russian Academy of Sciences, Academician-
Secretary of the Department, Deputy President of
the Russian Academy of Sciences, Academician of

the Russian Academy of Sciences - 1 Z& {7 B} &2 Fit
R RHE G . ARAET . AR TR e i B
84 R HEE B e - B gt

[IpuBercTBHE OoT Otnenenust
CEJIbCKOXO3MCTBeHHbIX Hayk PAH, axamemuk-
cekperapp Otnenenusi, akagemuk PAH - Greetings
from the Division of Agricultural Sciences of the
Russian Academy of Sciences, Academician-
Secretary of the Division, Academician of the Russian
Academy of Sciences - 14 R} B =2 36 RSB
. RERIEEARE . AR TR - SR

[IpuBercTtBue or Hayunoro coera PAH mno
XuMHUUYeckon (usuke, Tmpeacenarenb HaydHoro
coBera, Bule-npe3uieHT PAH, akamemuk PAH -
Greetings from the Scientific Council of the Russian
Academy of Sciences on Chemical Physics,
Chairman of the Scientific Council, Vice-President
of the Russian Academy of Sciences, Academician

of the Russian Academy of Sciences - 1 & 47 F} £
Bt 2Rt B e A . MR TR 2R B B
oo kAR T RLSE B P - BUgE

[IpuserctBue  or  MexayHapogHou U
Poccuiickoli  MHXKEHEpHBIX  aKaJeMUl, BHIE-
npe3uaeHT akaaemuid, akagemMuk PAH - Greetings
from the International and Russian Engineering
Academies, Vice-President of the Academies,
Academician of the Russian Academy of Sciences -

o H B AR O TAERE . Beml B Mg Rt
2t e L 1R A

[IpuBercTBUe CHOMPCKOM HAYYHOW IITKOJIBI
UCKYCCTBEHHOI'O MHTEJUIeKTa, akanaemuku PAH -

Greetings from the Siberian Scientific School of
Artificial Intelligence, academicians of the Russian

Academy of Sciences - PEAA | 50 N T8 R} £ 22
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Tonuapoe C.C. 53
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[IpuBercTBHE OT H1UN HOPMAJIBHOU
¢usnonorun uMm. I[L.K.Anoxuna PAH, mupexrtop
HUW, unen-xoppenonnent PAH - Greetings from
the Research Institute of Normal Physiology named
after. PK. Anokhin RAS, director of the research

institute, corresponding member of the RAS - 2K H
1 H AR PR 9T B EI/J fflf% . PK. Anokhin RAS,
WS ATAT R, RASEFZEEG

[IpuBerctBue ot International Research
Association of Modern Education and Computer
Science, China (RAMECS), Kuraii, Dr. - Greetings
from the International Research Association of
Modern Education and Computer Science, China

(RAMECS) - 2 5 B2 7 Bl 5 I L2 [ B it 7t
& (RAMECS) [rj[fe

[IpuBerctBue  or  MexayHapogHol U
Poccuiickoli  MH)XEHEpHBIX  aKaJeMHUW,  YJICH-
kopperiongieHT PAH -  Greetings from the
International and Russian Engineering Academies,
Corresponding Member of the Russian Academy of
Sciences - JREBIBRMERIT T2, BEHTRIER
BB LR REE

[IpuBercTBHE oT benapycckoro
roCyJIapCTBEHHOTO YHUBEPCHUTETA, pEKTOp
yHuBepcurera, A.0.H. - Greetings from the

Belarusian State University, Rector of the
University - 1% & 1] 37 RS2SR 1 [ {5
[IpuBercTBHE OT MockoBckoun
roCyJapCTBEHHOM  KoHcepBaropuu  um. [LH.
YalikoBCKOTO, PEKTOp KOHCEpBaTOpuu, IMpod. -
Greetings from the Moscow State Conservatory. P.I.
Tchaikovsky, rector of the conservatory - 2 H % i
FHE 7 2 e SR () s . B4R B L - BE ] SR A

e, HERERERE

3aKJIFOUUTEIBHOE MIPUBETCTBUE
compencenarens  KoHrpecca,  Bulle-TIpe3uJIeHTa
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PAH, aKaJIeMUKa-CeKpeTaps OtneneHus
HAHOTEXHOJIOTHA ¥ WH(OPMAITMOHHBIX TEXHOJOTUHN
PAH, akanemuka PAH - Final greeting from the co-
chairman of the Congress, Vice-President of the
Russian Academy of Sciences, Academician-
Secretary of the Department of Nanotechnologies  Ilanuenxo B.A. 68
and Information Technologies of the Russian
Academy of Sciences, Academician of the Russian

Academy of Sciences - K& [ F2 i . 4 By ﬂ
SHERIPL R AR TRHR BB L A KR A
ARSI o AR RS2 e B - B A2 1Y F‘%’%

Pacnopsizxenne PAH o konrpecce
Order of the Russian Academy of Sciences on the 69
congress

BAEGREGAEGS

PykoBoacrBo
Opranusanuonnoro komurera Konrpecca -
Leadership of the Congress Organizing 93
Committee

RERHEZRTEY

IIporpamma Konrpecca -
Congress program - 95

REEE

Pemenusi Konrpecca
Congressional decisions 114

KERE

©  Bcemupuvii  Komzpecc «Teopua cucmem, anzebpauueckas 6uonozus,
UCKYCCMGEHHbLI UHMENNeKm: Mamemamuyeckue 0CHO8bl U npuodxcenusn», World
Congress «System Theory, Algebraic Biology, Artificial Intelligence: Mathematical

Foundations and Applicationsy, MWRAXE “REHw. REEYZFE. NTH
BE: #AEREGN /H”, 2023
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